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eM, k ,  senuruna Xk / k !  yMenbwaeTcu, a. cnenosa~enb~ .~ ,  c ynen.m:yenueM 
3 i  0 nb M B ~ P O ~ T H O C T ~  p(k)  y6usae~. Ecnu X > 1,  TO c ynenurenu- 

k M H O ~ U T ~ ~ ~ .  XR/k !  cnarana soapacTaeT, a s a ~ e v  y6bleae~; ~ O ~ T O M ~  

pacnpenenenue npu X > 1 cnarana sospacraer, a s a ~ e ~  y6bleae~. Sro 
:npenenenae ~ a s b ~ s a e ~ c ~ : ~ a c n ~ e a e n e n ~ e ~ ' , ' ~ ~ a c c o ~ a .  OHO nncKpeTno n 
SUCUT OT onnoro napaucTpa A, KOTOP~I? scerna nonoxuTenen. flpu  TOM 

r,pyano y6enu~bcn, r ~ o  , ,, ,,*: ,.. &!!??% . . . ~ 

B [8, 51, 72 u np.] annu puna snaqenun napaueTpa X npunenenbl 
jnuubl pacnpenenenun seponTnocreR u +yn~uuu pacnpenenenun nyac- 
la ,  a TaKxe scponrnocTn 

Ha puc. 1.3.4 npusenenbl MnoAoYronbnM~u p a c n p w e n e ~ u ~ ~ e p o n ~ n c -  
cre4:nyacconoscKgll cnyraRnoR senuru~bl  nn.n snareHun X = 0,5; 1; 2 u 5 .  

& I n  6onb&oro, no KOHeYHOro 0 6 b e ~ a  nb160p~u n nOnyreHHa pacnpe- 
QeneHue nyaccona nsnneTcn n p ~ 6 n ~ ~ e ~ ~ b l M .  O a n a ~ o  ono snonne npueu- 
new0 nnu sblrucnenun BeponTHocTeR v napawerpos (nanpn~ep,  cpepnero 
sHarennu u nucnepcuu) penKux C ~ ~ ~ I T U R ,  npoucxopflqux so speucnu unu s 
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npocTpancrse cny'iaAnb1~ o6paso~  u He3aBMCMMO npyr OT npyra. flpn 5TOM 

CvuTaeTcn.  TO B ~ P O ~ T H O C T ~  nonanaHun TorKn B H ~ K O T O P Y ~  06nacTb 3asu- 
CUT TonbKo OT p a s ~ e p o ~  o6nac~u, a He OT ee nonomeHun. nono6~ble ~ a n a r u  
B03HHKatOT IlpH OUeHKaX HPneXHOCTH pa60rt.1 CMCTeM UnH HX 3neMeHTOB. 
neneHun PanuoaKTbiBnoro pacnana, cbicTeM Maccoeoro 06cnymnsannn u 1.n. 

Pacnpenenenne nyaccona TaKxe qacro ucnonbsyercn nnn npu6nnxen- 
HOrO BblrHCneHHI1 BepORTHOCTeR 6nH0~bianb~0r0 PaCnpeneneHnn (1.3.8). KO- 

raa n BenbiKo (n > 50), a napaMeTp p Man. Bosnu~amua8 npu  TOM npu- 
6nuxennn olubi6ia MMeeT nOpRnOK A 2 / n  M npM llOCTOnnHOM A CXOnlrTC8 

K nynm c YeennrenneM n [72]. 
H a R n e ~  xapaKTepucrmrecKym +YHKUIID ~ ~ ~ C C O H O B C K O ~  CnyranHon Be- 

I , . 
nuqnnb~ 

I j ,  
m ,m ~k 

V s ,  . , .. ' .-L.%vl, -. @($) = C,p(k)e-i"k = C -e-Xei"" 
= ' - '  

i, aRrsb%i$~ ~. k=o k=o k!: 8 

,... 

r$n+k ,,w;,ll .1d3n.q , , . , h .i8 
... ,c . , < . 

.;< 
k=O 

. , 

: : .%..; b9/03/2  - i p l / - Z :  - - 
/, I, > 

, 7 2  = @*/D' - 3 = I /A.  , .(.1.3.35) I , , ~ .  , 

':!A1 npuseae~nkix + o p ~ y n  hn8 MoMeHTos nyaccono~cKoro pacnpene- 
nen?; ~FUHO,  YTO nncnkpcun,, cPedijee s ~ a ~ e ~ n e  H T P ~ T ~ V I  u<~rp~nbHb ia  
MOM~'HT paBHbl .~e*h i  ~ 0 6 0 ~ ;  a .KO~++HU!~~HT~ I  aCMMMeTpMM H ~ K C ~ ~ C C ~  

scetna nonomuTenbnb1. flpn STOM. .ecnn napaMeTp pacnpenenennA X >> 1 
(A .il xi), TO 06a ~ o s + + ~ u n e ~ r a  crpeMnTcn fi Hynm nocnennee o s ~ a r a ~ '  
eT, 410 npu A > 1 rpa+yl~ nyaccd!ioe~~bro pacnpefieneHnn c u ~ ~ e l i ~ u ~ ( i ~  

r .  s ,  
O T H O ~ Y I T ~ ~ ~ H O  CpeaHerO 3~areHLh W l  = bi B'OKP~CTHOCTM M ~ K C M M ~ ~ ~ ~ O -  

ro  svaqenu~ ( ~ a n p n ~ e p ;  an. 1.k - XI < 6) Moxer 6 b t ~ b  annponcuum- 
posan r p a + m ~ o ~  HopManbHoGI ~pueoR (1.3.18) c o c p e n n u ~  s ~ a r e n n e ~  u ,., > .. . ! .i 
n u c ~ g p c n e ~ , ' ) . p a a ~ b ~ ~ u  A,;, . , 

8 ,  
8 

: B ra6n. 1.3:l nnn X = U)npnsene~b~-~oqub~e ~ H ~ Y ~ H W I I  B~PQRTHOCT~&P(~) .  B ~ W W C -  

neHHble no rafinnrla~ nYaccoH~SCKOr0 pacnpenenewn [a]. u BeponrHocm pN(&),  nnny- 
YeHHble Ha .OCHOBe HOPManbHOrO npu6nwrtle~w11. Tam y e  p H b l  OTHOcwTenbHble nofpew- 
HQCTm (s ~ P O ~ ~ H T ~ X )  6[~(k)I % = lW[~[k) -  P N ( ~ ) P P ( ~ ) .  

M3 IIPnBeneHHblX uannb~x 0*1UHO, I(TO npu X = 10 npwemneuan norpeunocrb He 
6onee 10% coxpawercn ronbvo unn 4 < k < 16. 

Ann nyacconoacKoro pacnpenenenu? cnpasennueo yreepxnenue: ecnu 
I - :  nesaslncbi~b~e cnyrax~bre % e n u r i i ~ $ " ~ ~ : '  t'=!Y'2;'. I. , r ,  pacnpeneneHb1 no 

J ~ K O H ~ M .  n y a c c o ~ a c  napaMeTpaMn& CooTeercreenMo, TO .ux,cyMMa TaKxe 

111 , ' 
. ;Aa~noe yreepxnenue nolrasbreaercn ananorurno nsnoxennow~y nnn 

6biH0~~anbn0r0 pacnpenenetlun, a nMenno XapaKTepbicTurecKan +yn~unn 
CYMMbl He3aBuCUMblX nYaCCOHOBCKMXCnyYaAHblX BennYYIH COrnaCHO (1.2.23) 

1 . :  .~.,l , . i .  . - , I '  < I _ \ \  . . , ~  , 

, r 

'.' ,,i'= nexp[Al(ei" - I)] = exp = exp[A(ei" - I)]. 
1=1 

3 ~ 0  ::GBM,AeTenbCTBYeT 0 TOM', 910  KOMnO3MUnR 1 nYaCCOHOBCKYlX CnYYa AH blX 

eenurnn TaKxe 6yileT pacnpenenena no nyacconoscKoMy sa~ony  c napa- 
@.WP~M A = + X Z  + . . . + AT, 



R r i ~  no~aaano Huxe (n. 2.3.1), nnn 6onbuuxsnare~uR. .~  1 cnpasen- 

n H B 0  np~~nurnen~.ioe npegcrasnenne n y a c c o ~ o s c ~ o r ~ p a c n p e R e ~ ~ n .  s ~ p q  
XeHbleM @ yreroM aCUMMeTPMM 71 = 

~~ 
, .. ~ 

~. 

> 
P a c q e r ~  nouasusamr, r ~ o  npusanennoe npu6nnxenue oKamsaercn npu- 
eMneMblM Ann nplnKnannwx saaar y x q  npu A3 5 [13]. O a n a ~ o  nannoMy 
npu6nuxenum csoRcreenHb~ nepocra i~u,  yrasannwe nna nono6noro npu- 

~. . 6 n u x e n u ~  6wno~ua~nbnbro ,pacnpulenenUu',(1:3.27)!-.. 
I TlpuMep 1.3.2. :Ha-ny~rr ebopa au+oplwwn npnxonnr coo6qennn mop,Manwlosan- 

uou nnurenbnourn r = 10 c. ilpn  TOM npeanonaraercn, r ro  mG6qenna no spehneHn 
ne nepenpblsalorc.. .B Teqewur nsrn raqn n p u q o  36 c w S , u l e ~ w h ~ . ~ ~ p ~ e n ~ b . n e p o n ~ -  
~ p n b  roro,.qro a rcy~nue.o~~or,o, qaca 6 y . a ~ ~  ne  epee ipo: CW~.~IIHR:, . .  . . ,  . , . , . 

4&0 ircaa&m~wr OT+SXC+ s p l r e ~ ~ .  r.'~coor@i~~~$Id&e ~ T H  %acau npuewa 
&b;6Lje&i;fi, pasdo ;?g $ .  3600,: ',i800, '"& = 3M>rsoo =a;o2 -.sep&r- 
nocrb ne~eriekw%B,qil8io c006 ie~~ .  m re-lenhe onyoro ~ i b c s r a  spelilew~: rOun0my ibcy  
npmeea C3WTMTCrsysT n = 360 Heaas~cnMbu aneuenrosforp~~og npe~env). ' 9 ~ c n o  co- 

oq+yw$& w% n = 360 B O S M ~ ~ H , ~  ppcnqeperieno,no,6nH~~menbno~y saroy n o ~ r o r y  
sepoars6crb Toro, s i+Iiwe iDnaor0 qaca 6yae~ He u i ~ ~ ~ , , ~ p ~ ~ , ~ o f i w e H n ~ ~  Pasna 

' i  . 2 . .  ,,.. . , .  , . . ,  . ,  ,. ~,. .  . , , 

P+K,~2 3) = 1.- ,(k). Onnaud.npR n >  1 npu~e~e~ne.6un~nr~anb~m~pacnpetle-  
. . ~, ~ , ,  *Q - , , i, . ,  , ,.,..,., , 

nesui unn nbno6.oa sianaqnewbhna .arpyn~arknb~o:'B celam c l r nu  hi ohpen&enua 
BepOnrHOCTH P { k  3 3) ~ontlro mnanboosarbcu pacnpeuGe"ule~ 'nya&oaa, npnienn- 
renwnar rqqopohly pnPp.= d,02:n.n = 364 napsMaTp L=7,2. Torua seponTHocTcTor0. 
r r o  s r )qeHMr o&luoro r- 6fuer. ~e . W m b U l e % ~ m 0 6 q e ~ ~ t +  . - '  , 

,. , 

P{K 2'3) =,s - [p(wf,t;ti(~) +p(>)] =. i;,,[l+7,2+ 2~ ,9z l u~ ( -7 ,~ j  =! , . 
,. .. . . =& -34,42:b,@37+7 p l  -0,0255~~~0,975. . , .  :: . ~ 

, ,  - .. J .  . : .  8 ' '  : .  

~. .. .~ ., ). . ;. ; : , . . , 

~. . ,; , , $3.4. ~ a s ~ ~ e ~ . ~ ~ t i ' , a & i i H  , . &cnps$,ne,n+ii ., ( .- . . , , .. 
I .3a~onpacnpenenenufl nucnpernoR'cnyraanoA s e n u r w b ~  X i ; n p u l ~ W ~ a -  

m u e ~  n K O H K ~ T H W X  , , snare nu^ . ,  ~ k ,  k = . .. $2, .. . .,n, c O ~ U H ~ K O B ~ ~ M U  . , B~PORT- 

HOrnMU ~' 

, ,  . 
, . ,  , .. p.=lln, ' k . = . l 2 , '  ,, . . L' 

I - 3 $...) I (1!3.37) 
, . . - >:. ,, , . , . -  j ' l  ' ,  , 

~a3dsaeT~11  paBHOMepHblM. SaKOHOM.pacnpenMeHm. Cpeph~.nono6~blx ClFy- 
raPHblx Benurun nan6onb~+ npuMeHeHue nonyrunu CnyraRHble senuru- 
HM, npunuMatoUIuC.siiaren$a XI; =:kl k = 1,.2, ... .,a,, :C uCnOnbSOBaHMeM 
nenb-ra-+y~~quw (1.2.11) nF+~noqb  scpon~nocru sanncb~eam~cfl s sune 

- @y~~~~~.pacnpeaenenun paccMarpcnsaeuofl,nncKpernofi cnyraBMoR Be- 

nWWMbl nBn5ieTC. G Q I ~ ~ H s ~ T o R  (~YHK~u~@co.CK~MK~MUIB T0L(KaXlr2,,.w., n: 

; . .  

, f lpunn~an 80 ~ ' r i u ~ a n u e  (1.3:40), o6uak +op~yna'nr in xapalcTepMcTw- 
KOC~ +yn~uuu  (1.2.19) u o n ~ p e r n s u p y e ~ ~ .  u npunuMaer  up 

, . , . , . .. ,. , 

I ,  , I  . '  . . . 

,, .. . 

nasblsami rayccoec~off cnyraffnoff aurnmnoff. 
rayccoec~ue cny'laRnble: s e n u r ~ n ~ ~ n a u 6 0 n e c  racro scTperamTm B 

kiuKe ~ p o k l ~ ~ ~ ~ o - c r a ~ u ~ u r e c ~ ~ x  uc,cneposi~ylA. 0 reopuu sepcnr- 
crea noKasbleaeTcrr (n. 2.4), r r o  K HopManbnoMy pacnpenenenum cxonu?. 

acnpenenenue C ~ M M ~  n e 3 a ~ u c u ~ b ~ x  unu cna66 i a s u c i ~ b l x  crj$rank&ix 



. ~ 

- < ~ ,  4 
... , .L . ,  F(x) = & 1% rJp [- (Y )Z - 4 '1 dy = . " 
( o r . ;  r )  KU -m 

, ,,3,;,,,! 
p- . exp ( -- 'T) d z = @  , f X  - im)? ,(1.4.2) 

, z>: 1 ,..?, 

Snecb, i a ~  M eblule. @(z) - unTerpan (1.3.22). rayccbyuym cnyralnyw 
senuwny c napaMeTpaMu m = 0 u uZ = 1 06b1rno ,nasbIsam uop~upo- 
&jj+.& limn t + & ~ ~ i p i & C  <&cc&KbR cny%*#oR &U~UHO#: ,Ann TaKoR 
cnyrfafinon ~ n ~ q ~ ~ r j " ' ~ ~ i 1 ~ ~ ~ ' ~ ~ S n n k ~ b l ~ ~ ( i i j ~ u p d a ~ ~ ~ x  iXnoi'H"&eXa-bk- 
~ O ~ T H O C T U  f(x) u +YHKUUR pacnpenenenun F(x) (co~paqennb~e sgpHaHTb1 
= ? H i  ~a6n.u npusenenbl s ~a6n. l a  u 16 npunoxenuu 2): . . -~ ': 

flonbayncb ~ a 6 n u u a ~ u  unrerpana (1.3.22), nerKo eatrucnneTm stpon~- 
n m b  nonaganan rayccoyyRcrryraR~o? ~ ~ U S H H M  0 aanannMR HHTePBan 

. - , -  . . > ~  , , ~~ [a. bl: : ~ . . ~ - - - 5 .,,,, . '  C l ~  
., , . ~% 

-- 
8 be: Hecnornblx. npeo6pasosanu~ sblpaq.enue,!nn~xapaK~eputTurecKoa C .'- ..byHKUUU nPMMeT BUn 

. , : r l l  '1 ' ' .!<>, ',, 

1 'ddff) I,, = M{X} = : - im-$8 . exp ( idm- - 
I d* 1Y=O ! , .  , . I  B O  

' Ann onpenenenun uen~panbnoro. MoMeHTa k-ro nopnnKa s Hcji6iiii~6A 
+ $ ~ y ~ e  ,. . v ~ - w m  . . 



1.4.2. r a ~ ~ a - p a c n p e ~ e n e ~ ~ e  
Henpepblenarr cnyrannan tccnuruna X @Meet ra~~a-pacnpnenenue 

acnpenenenue) c napaMerpaMu a u P, ecnu ee nnoTHocTs sepoarno- 
s a n a e ~ w ~  +OpMyno~ 

. .. , . 

. , 

r a ~ ~ a - ~ y f f ~ u n n ,  a a > -1 u 0 1 0 - napaMeTpbl pacnpenenenua, 
veM ,napaMeTp a rauua-pacnpenenenun xapar~epulsye~ + o p ~ y  pacnpe 
enurn, a napawerp 0 - uacru~a6 pacnpenenenurr. 
'@n~qun pacnpcnenenux ra~~a-pacnpenenenua onpenenaeTm wpa -  

, . ,  

yan r a ~ ~ a - + y v r u ~ n ;  Ann surncnen,mx BepoarHocreR rau~a-pac- 
eneHun nnn p n a  anareHuR napamrpos a u X s [8, 73 u up] npu- 
bl COOTB~TCTB~K)WUC ~a6nuqt.1. . . , 

r a ~ u a - + y n ~ q n n  r(z) a e e - ~ n p o u s ~ o n ~ b ~ e -  nna BCU: U ~ ~ C T B U T C ~ ~ H ~ I X  
0 HellpCPMBHbl; ~ ~ M M ~ - & Y ~ K U M I I  MMeeT eQUHCTBeHHblR MUHUMYM Ha 

epsane (0, m). M H T ~ ~ ~ u ~ ~ B ~ H M ~ M  (1.4.14) no racmM MOXHO nonasa~b, 
cnpasennuw perryppenTnoe coo-rnoruenue , 

. .T(z + 1) z zqz) ,  z > 0. , ~ (1.4.17) 

;YIs(1.4.14) nerpynno sblrucnuTb, r r o  r(1) = 1. nosrouy m a  qenblx 

.(1.4.18) 



npu  u = 0 ra~ua-pacnpehen6~mu nepdxeamr e.:ekwione~uL4anbnoe pac- 
nwenllenne, n n o w m b .  sepqmocslc. Ko;ropOr,Q ,F, yreToM. , n ~ 4 w f ~ e q 9  sb* 
rue o e ~ p q e n p z i  u u e y  qua , , . . '.:, ,. . .  . . . , . .  

f(x) = (1/X)eCh, x ) 6:- ' . -.., ~.t1.;4,20) 

: . i ~ e ~ p y n ~ o  B U R ~ T ~ ,  ~ ~ T O , S K C ~ P H ~ ~ L I U ~ ~ H O C  pa tnp&ne~me  n s i n e ~ m  
~ ~ C T H M M  cnyvaeM &nee c6qero pacnpen~i r 'un 3 p n a ~ r a  an* v = I .   KC- 
notlenumanbtroe pacnpenenenue ,u pacnpenenetlue 3pna~i-a u u p o ~ o  n p u p -  
HntoTcn B ~eopnu  Hanexnovu u Maccoporq o 6 c n y ~ u s ~ n u n .  

.f ~ ' X ~ ~ a r ~ e ~ u c ~ u r ' e t ~ & ~  Qyn~uun r a h w a ~ ~ a k h p ~ ~ ~ e l / r m  onpejqen~e~ca 
BblDaXeHUeM 

~ ~ a r e n - y a  ,na,paMpTpa or = 0;  1. 3 .  .;;* ,~.:, !:> . # ! > , ,  
E&uu . , * r ; ; , .  -Qen+'ruqto ..,. . . , , , c , , ! r , ~ - . .  TO raw~a;pa~ne+ 

2 :  . .  ,.., _. J: .  

' a ~ ~ ~ r e , y ? ~ ~ ? . . ~ . a g ~ ? ? p I I ~ . p , a ~ !  .yyjy u. = 
= "'+:I H Q ~ ~ H ; ~ ? : ~ ~ x ~ Y Y . ~ A ~ ~ ~ , ~ = : ~ Y ~ ~ ,   xi^.^, 
KaGajia. US K ~ T o P ~ ~ x ,  UM+T . ,.J ;,:I.*.:.:::r,d~! 0 ~ ~ h a ~ 6 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

HenU"a?+:y'. P?oTHOCTA ? ~ P P . ? ? H ~ ~ ~ .  P:4.20) .  
~.epn$i t~enbdo,  rrcnliedkad.~pnn;midy~Mav.n~JI,Fs6c~;~,i~~;ir ccmacijb (f-.223q xa$&iepu- 

raRHblx cnaraeM'btx pasHa npousaene~mm xapalc- 
~ 4 u & u r e i i i i i x  ~ ~ H K L I H R  .charae~btx. Y r u ~ u -  

npoussenenne cosnanaer c (1.4.21). 
.npu 6onbruux s~arennnx napahneTpa a (a >> 1) lcosQxbuquen~b~ acuw- 

rpuu n s ~ c ~ e c c a  r a ~ ~ a - p a c n m e n e ~ u n  npeunrcn K nynm. Cnenoea~enb 
, npu 6onbwux rna re~unx  a ra~~a-pacnpenene~ue nepexonuT a HopManb- 
e pacnpenenenue c napaMeTpaMu (1.4.23).  f lpu lcomnosuquu g raMMa- 
cnpeneneHHblx cnyramblx senmruH c napaMerpaMu 0, = P = const m 

j = 1 , 2 , .  . .,g. MOXHO YT~pXaaTb, qTO pe3ynbTUpymUUR 3aKOH 6 y n e ~  
MM~-pacnpeaenenue~ c napaMeTpaMu 0 u 1 +a = xj=l(l +aj ) .  B  TOM 

TpyAHO ~ ~ C R U T ~ C F I ,  npuuenan +pMyny f1.2.23). 
npnmep 1.4.1. Bpe~x 6esorra.~o# pa6orb1 cmneubl  noRqvnneTcn SKCnoneHWanc 

'&ynySaK0HY. BblWcnHTb BePORTHOCTb TOTO, 4T4 CMCTeMa OTYaXeT (no~pe6yer peuonm) 
n e  naauuam .lacon pa6orb1, ecnu nseecrwo, r r o  s ierrenne 1000 qacoa pa60rb1 cn- 
Mbl IIPLIXOUHTCI PeMOHTHPOBaTb ee 8 CwHcM neCRTb pas. 

~ ~ O T H O C T ~  neponrwocru SpeMeHH t 6eaorrashotl pa6anlr cncreubn nousunne~cn sic- 
nenumanbHouy aa~ony f(t) = Xexp(-At), me 1/X = 1W racos - cpwwe speun 
OTKasrroil pa6orbl CHCTeMY. ~ ( u T o M Y B ~ P O ~ T H O C T ~  TOrO, VTO CHCTeMa OTKaXeT "0- 

neanuaTa sacoa pdorb~ 

, , P { T < . t =  20) = 

1.4.3. npr~oyronbnoe (pasno~epnoe) 
pacnpeaenenue 
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,;. ~ e p n o  pacnpenenennoil cnyaRnoR senarmnu pacciha~pusamr cnyraYlnyto 
. r d  penurany c nnoTnocTbm l~pon~n0,CTH D U A ~  7 , :  ,- . 

' *<; '. ; 
6 x 6 z 

6) , , , . 
Pnc. 114.3. ~ J I o T H o c ~ ~  9eponHocTH (a) H +YHKWX pacnpenenewn (6) pasnoypwo 
p a c n p q e n e ~ ~ o l  cnyqaln0U sennqnnbl-.; ~ ~ ~ - ,  ~ .~ ~. .~ ? 

, , . . '-I ::%i ,.q?3t;sq! ,, '?"S&4+ft&3<{71?6q .&h 
n p ~   TOM CpenHee 3naqeH.e ,. ,,i(.,.y.:;:c ~ ~ r , ~ ~ . . v ~ ~ ~ , l ~ , ~ , ~ ~ 4 ~ ~ . ~ ~ ~ m ~ G  . . -', , . ' . . S r :  , = (a.+qmim< ::.;<*it P". . $5 (1.4.30) 

, ,.. . n-~r* i . ' . - ;  'I 3 , I : . N H M ~ L ~ ~ J T ! > ~ . . :  ' , P a c c ~ o ~ p u u  c y ~ u y  n. cnyrannux senRruw: X = ZXi, c onciHa~o- 
U ~ H T P ~ ~ ~ H ~ I U  MOMeHT k-TO ~ o ~ A A K ~  HaXOAUTC8 U3 COOTHOWeHMn ,; J,,L(.,,, sblMM nnOTHOCT5lMW MPOfiTHO6XU (1.436) M, .eCTeCTBeHHG;,o o n v l n a n o ~ b ~ ~  

. ,r 

_.._/_L_ " . . . -  ' mn ' XapaKTepUCTM'ieCKUW (~)YHKUU~~MW (1.4.37). C O ~ ~ ~ C H O ~  ( l Q . 2 4 )  XaPaKTe 
.<.. , 1 a + b  

, p - , : ~ , - ~ : :  c.,r..r,g+cl : $rrcrurec~an + Y H K U H ~  cysMt-i . . .  , . ~  
,L 8, . , .<. .a*,< . ? 5  , > 

. ,.ojsq s.r,cv .::i 
' ': (1.4.3.1) . I . .  . h . : : ' .  , F ,  ', >I.,::%, ,, 

, ~ . .  
Ocyuerrsnnn saMetiy.nepeMenno8 y = .x - (a + b)J2, UMHM .. 

, . ,  ?<:": .,,> $ y, .: 
,, . , 

(b-' a )k[ l  - (- l jk+l]  . . ,  ..,I, w w ,  osucuun pasno~epno .paanpenenennb~x c n y r a i n b l ~  
,[1.4.32) ykdY= 2 ~ + l ( k  is! .: " 

unTepsan (-4, n/2);.na KOTO~OM nnomocrb eepwTnocTn 
Yls s ~ o u  +opMynbl sunno, r ~ o  ecnln k - nere~noe rdcno, TO, K ~ K  u cne- 8 p g c c ~ a ~ p n e a e ~ o f i  cyumt..~e paema nynm, T ~ K  K ~ K  BSTQT n n ~ e p ~ a n .  nonanaen 
loDan0 OXMAaTb, UeHTpanbHble MOMeHTbl HelleTHOTO nOpRnKa paBHb1 HyfllO. snaren~e  C Y M M ~ I  X = Xl + Xa + . . . + X,. n p ~   TOM cpennee sna.leti~e 
Uen~panbnblm MqMeHT reTnoro nopnnKa onpenenne-rca BMpamenneM 

., , . ~ ~. 
(b - a)k. , - . . ~ 

a,, ~ n a r a e v u x  onpe- 

pk = 2k(k + 1)' k - rernoe rucno. 
,..**,..L.& 

(1.4.33) 

Oicmna +opuynbl nnn nucnepcuu n r e ~ i e p m r o  uetiTpanbnoro ~ ~ u i i i r a  
, , , . .  . . . ' ,  , . . " , '  

IlpUHMMaDT BUn 

. , ,  D = (b  - a)'/12; p4 = ( b  - a)4/80. ' - , ' . (1.4.34) 

~ P U  3TOM ~ 0 9 ~ U ~ ~ l e ~ ~ b l  aCMMMeTPHU U 3KCUeCCa PaBHbl COOTBeTCTBeH- 
no 71 = 0,  1̂2 = -1,2. 

Xapan~epurrurec~an +y~Kuun npnMoyronbnoro pacnpegenenun. wMeeT 
BMA 

1 eiBb - eiBa 
(1.4.35) e(r9) = - 

b - a  i r 9 ,  . 
., . . ,  ,. . . c nououbp  nuneanoro npeo6pasosgy~nn wn~epnan. n a  ~ o r o p o ~ ~ c n y -  " tp j+u~.  ~ T H ~ C ~ U  ,~&+THO~TM dsix. ;;la,+ub~x np:nc~a~ln iy  . %+*?. ., t i  

ra lnan  nennruna pacnpenenena pasnohnepno, MoxeT 6b l~bnepeee~en B 1 ;pasno6enpennb1R Tpeyronb~~lc  c seprumnoa, pisitdfi wun i& ' n~o rke  k = 0.  
nto6or neyron sansenbla utiaepsan. Tar,  nanpmep. c n o ~ o u b m  npeo6: FocnosanueM nsnneTca o~pesor  ( - l , + l ) .  n p ~  n = 3 rpa+ur nnoTnocrn 
pasosanun nepeuennb~x- I'%; . - . : . , , i'C, 

, LPO=THOCT. COCTOUT U3 TPW OTpeSKOB KBaApaTMYHblX napa6on. ' 
., : - x - ( a + b ) / 2  ' 1 i : . !  c: . - .., 
4 ; , . . , 2. ~ 

; (r? !Ha PUC. 1.4.4 npHWAeHbl rp.a+w~u nn0THOCTM Be~TH0CTU':Ann CyM- 
g= b - a  . ~. 

.MU n ~ v x  u TDex pasnouepno pacnpenenennb~x cnyrannblx Benurun. T ~ M  
~ ~ . . . . .  

2U.: - -  r . *.:I&: I. 

cnyraanan seiwmna G 6 y n e ~ p a s n o ~ e p ~ o  pacnpenenena no lnnepaany g~no l t asana  Ann  cpaenenm nnoTnbcTb BeponinocTn onnoro cnaraeMoro u 

( -1 /2 ,1 /2 ) .  ~ O ~ T O M ~ .  8)taVeCTE HOpMUpOBaHHOa ( U C T ~ H ~ ~ ~ T H O A % )  paOM0- 
, 

q@.p~any~an .  nnornocTb.seporrTn,ocTu (a) c .a~cnepcue@ D = 3/12, COOT- 



' ? 3 L J  IdliNC. BeTCTBymUeR nHCnepCuu~ CyMMbi T ~ C $  

8 :, cnyardanblx Mnurnw. .Yx?  npu TPW 

cnaraeMblx petyndTupymunx rpa+n~  
, ' + ~ H K U ~ Y I  pacnpenenenun orenb noxox 

Ha ~pusy fo  uopuanbnoh nnotnocTu se- 
, ,. PO~THOCTM: npu . ~03pac~anuu q u q a  

- .  cnaraemlx n - n n o ~ ~ o c s b  aepmTnocTu 
CYMMM He3aBUCHMblX OLIUHaUOBO' p a b  

. 1 .  0,' 0 , 085. !SO 'Ho~epno pacnpenyennblx cnyrannblx 
bnc. 1.4.4. rpa+u~a npnmoyAnbnoro eennrun 6blcipo npu6nuxaetcfl K n o p  
n,+l??CIcT?eHHbln <MY PacnPenenenaq ..; .ManbnoB nmTnocru BepoflTHocTn.. 
, " ~ P , M M ~ H u T ~ ~ ~ H o . K .  W O ~ M H ~ O B ~ H ~ ~ ~ M  CnameMWM ,C ,nnOTzHOCTbK) BepOs 
flTnocan (1.4.36) npu n ,Sj 1 ran* Racnpwenek!we i6yneT uMerb..:nyneroe 
cpennee s~arenue  u nucnepcnw D = n/l2..~pau~urecuu:nono6~0en~pu~ 
6nuxenue nnn npultnannblx, sanar cnpasennuao y x e  npu n 2 4, 

::? 
: .  .?npfluoyronbnoe pacnpeienetiuerac-ro ncnonbsyetc~ npu ananuse owm- 
60u OT .olcpyrnenu% w c n a  no unTepsany (-112, +1/2) s enuHnqax no- 
cn.enmm anans~ aaaan.WS~tioGVpOeHRn .uounoauuuM:pa~olulepno'.pa~ripen& 
n e n ~ b ~ x ~ ~ n y r a a n b ~ % ~ ~ ~ s e n n ~ ~ n n ~ : ~ ~ ~ & n u ~ ~  s MeTpDmartw .RPU q u ~ u p ~ a n u u ~  
3neMeHTapHblx CuCTeMaTureCKMX 1norpeuIHocTeA.1 paGnpeAenrnMn uotdpbrx , 
06blrn0 annponcuunpymr n p n ~ o y r o n b n b ~ ~ ~ c p a c n p e n e n e r ~ r s ~ d ~ ~ e ~ ~  

. - ~, ,:,I ; , . . @l&w**=tm' 

1.4.4. Jlorapnr$~nrec~n ~ o p ~ a n d i i e . ~ ~ * ~  0Hs6'l 
* - c~noWiop~anb~oe) pacnpe~eneti&= T-MW'N~~ 

Rtl;ok&. 
~ e k p b l s n a n  nonoxutenbnafl cnyrabrnan "seiuruka a, .- 

pn+~u.recnw HopManbHoe ( n o r ~ o p ~ a n b ~ o e ) ,  pacnpenenenue cnapannetpm. 
a U oa, W U  IlnOTHOCTb M @ ~ T H O C T M ~ , O ~ ~ C ~ I B ~ ~ T ~ R  BblpaXeHUeM 

(In x - a)Z 
(1.4.41) 

. ,.,.,.,, ~. . .. . . 

s na rae~  oug~.rarenbnb~a ++KT cyutduppaannn, a XQ 
enme. K ~ K  o t~b i la&b  ' s ~ u i e  u &nee &po% nonasa- 

no s n. 2.4,..npu nocTaTorno 6 o n b w o ~  rucne n ,nesasuc.cublx cnaraeMblx 
", 2i q ~ u a .  s npenwnyrue~ sb~paxenuu 6yhei patnljenenena HopManbHo n, 

'CnenosaTenbHo, cnyrannan senuruna i n s  r a ~ x e  6ynet pacnpeneneua nop- 
% ~ J ? ~ H O  CO C M H U M  SHareHHeM hXo. 

Ha puc. 1.4.5 npnsenenbl rpa+n~n nnoTnocrv . p e p ~ p ~ ~ o ~ . e R  .noyapu+- 
MU*CKU nopManbnom pacnpenenennn npu a = 1 u cr = 0;i; 0.3; 0.5. 

Storapu+uurec~u HopManbnoe pacnpenenenue nocraTorno ynosnerec- 
PUTenbHO OnUCblBaeT MHOrMe + u ~ M ' ~ ~ c u &  U COUUanbH~SUOHOMH~eCKUe MC- 

nehu [2] (nanpu~ep, nonmsernoctb nsnennn, pa6o~amqero s pemnue ns- 
noca u c~apenun; pasuepbi KocMnqecpx 06pasosanuU; ysenuqenne sapa60~- 
noBrornnarb~ pa6o~~uua :~npupa~enue  6oratcrsa npn HUSKUX snarenn~x  nc- 
xona! IU n p . ) : ~ ~ : ? i s ~ ~ n . x ! ;  SNIIYH$@ IWT.RMB .xrdnq*wyaG.u sr.>nr MOT s 



, . , 
npu usyrenuu p a s n u r n ~ x  C O ~ ~ I T U $  r a c ~ o  ~PUXO~UTC.  uMeTb neno c 

cosoKynnocTbm nsyx u 6onbruero qwcna cnyqaanblx senurun. C u c r e ~ y  k 
cnyrannblx senurinn Monno pacc~a6usarb  .Ira6 T O ~ K ~  s ~C-M~PHOM n p o  
cTpancTse co cnyraRnblMu KoopnunaraMu &,' Xz,. ..,. .,.,Xk. ~OSTOMY T~KYIO 

CMCTeMY CAYqaRHblX ' B G ~ & ~ ~ H H  Ha3bll)clOT MHO(OM~PHO~ UJlW k - ~ e p ~ 0 6  CJly- 

ranHo6 eenuruHoa, a ~aic.xc k - n i ~ ~ ~ d ~ ~  C ~ Y ~ ~ C I H ~ I M  eeKTopoM. npu k = 2 
AeyMepnarr cnyrannan ~enrirnrta MoxeT p a & ~ a ~ p w ~ a ~ b c .  KaK cnyraRnan 
Tows ~ a . n n d c ~ o c r n ,  a hpu k = 3,- KaK dnyrafina. T O ~ K ; ~  6 nk&pakc~ee: 
nono6nau TpaKToeKa cosoKynHocTn nsyx nnu Tpex cny.caCinblx aenurun naeT 
s o s ~ o x n o q p  n o g w p p r b p  narnflaHbl,M,u reo.yeTpn,.cectcyMn. g,p,enCrasnenw- 
m u .  CHCTCM~I cnyqa@nb~x Benwyn aHanoruqno OnnoMepnbtM CnyqaRnwM 
~&ti~h#iaM MOrYT 6blTb ~ H C K ~ ~ T H ~ ' I M ~ ,  ~ 0 n ~ e p b l ~ i i b l ~ M  'MnM CMeUaHHblMU B 

s a s u ~ f i o c ~ u  OT Tupa CnyqaRHblx senuruH,,,o6paaywpux ?~y,.culc~e~.y. 
i' .. flonn?, B~PO~T~HOCT,H~U x i l ) . a ~ ~ e , ~ ~ c ~ u R ~ n  M,HorpFpHo! ~ n y ~ a ~ , v , o u  BF 

nuqunw na,nqelF MHorqeenblu, S~KOH. eacnpeq.yeiiMn! y'c~a~asnlnsam3np 
?6nac~gun d 0 3 ~ 0 q t f , 3 ~ a ~ e ~ ~ i  y + r o ~ e p ~ b ~  . .  . , , .  cnyrailH?R 

nenu run~ .  u sepon~Hoc~nNI~:ee 'nonsne~nu s ~ T U , X  O~A~CTFIX.  ,,,, , : B, c 0 . n ~ ~  c 
onpenenennon cnoxnocrbm onucannd MnoroMepnMx cny.caRnblx sennrun 
npoussonbnoro n o w p a .  nu,xe~&nee nonpo6no PaccMaTpMsawTcn nsyuep- 
nb~e cny raAn~e  senu run~ . '  " - .  ' .  

.. . , 1.5.1. A~y~epnbp  ,Xppap~~e.BenwrnHb!, , . ;  
. 3 a ~ o n  pacnpurenenm nsyk myMaGRlblx sem.run' X u. K (cnyraunoro 

nsyuepnoro s e ~ ~ o p a  c KoopnunaTaMn X u Y) nroxeT 6 b l ~ b  3ana.n B pasnu-- 
HblX $OPMPX. EU~H 3TH CnYqaRHbIC BenUL(UHt4 IIMUtOTC. UUCKpeTHblMH, TO 

3aKOH pa~#lpeaWI&bf8 #&MepH& uru' fa6~~a~~&l~' f~~b~ (x,Y), KaK npaBM- 
no, sanae~c. s ~a6nuqnoR + o p ~ e  (~a6n. 1.5.1). B ~a6nuqe o6osnareno 

. , ,- : . . 
/ i  ' ~ 

. ' pii ='P{X=xi>Y 3 Y~J =.YZ.I~~?Y~);.:I I : ,;,,. , (1:5.1) 

Ecnu X u Y HU~BMCMM~I. TO prj = %piP3 
YnunepcanbnoR xapaKTepncTuKofi MnoroMepnblx cny'lahnblx Benurun, 

s TOM wcne  n nayMepnMx. usnueTcn +yn~uun pacnpenenenuu. n p u ~ e n u -  

Ts6n~ua 1.5.1 

Fz(s,y) = P{X i: Z,Y < y}. 
, , : ,:. .. ' 



I , 
Pm. 1.5.1. K onmenenwo psy~epnoUi 
6yny~rwn pacnpeaenenun Pnc. 1.5.2. npnmoyronbnan o6nanb 

I IYCT~ 06naffbm nonananun cnyrafinoQ T ~ K H  nsnneTca npnMoyronk 
H H K ,  IIOKaSaHHblR na puc. 1 6 . 2 ,  co CToponaMn, napannenbnwMu OWM a6c- 
uucc u opnunaT, u KoopnunaTaMu A ( z 1 , y i ) .  B ( x z , y ~ ) ,  C ( x 2 , y z )  u 
D ( ~ 1 , y ~ ) .  Torna BeponTnocTb nonananun cnyraAnoA TorKu 6 STOT npnMO- 

, , ,  , , , . 
YrOnbHHK , , #  ,'>, 

8 .  

F d Y )  = Im ID f z ( z ,  y )  dxdy;  

3anon pacnpenenenun nsyx cnyrafinb~x Benurun X u Y onpepenneT- 
ca pacnpenenenuew Kaxnofi us ~ u x  u , p a a u c n ~ o c ~ b m  Mexny n n ~ u .  CTC 
nenb ~ ~ B U C H M O C T M  CnyraRHbtx eenurun X u Y x a p a ~ ~ e p u a y e ~ c a  ycnoanwu 
s a ~ o n o ~  pacnpenenenun, non K O T O P ~ I M  nonuMa$Tm saKon pacnpepenenwn 
O ~ H O R  US CnyraAnwx Bennrnn, naRnennblR npu ycnosnn, rTo npyran cny- 
raAHan w u r u n a  npnHnna onpenenennoe snarenue (snarenun). 

P a c c ~ o T p u ~  nenpepbtenble cnyrafinble aenurunbl X w Y .  3 a n u w e ~  
ycnosnym seponTnocTb X < x  npu ycnosuu, LITO ssopan cnyraunan senu- 
runa sa~n.kqehd's u h ~ e p ~ a n e  y  < Y < y  + h y ,  , , ? ( P *  

, 8 .  , . ~, , , '~ . - ~ - faS, , : 

[L.-.-, ' ! P{X < X ;  y  & Y < y  + A y )  :.: ,. . . .,, 
F x ( x  I y )  = lim - - 

> :,!> Ay+o P { Y  SY < y + A y )  .,L , - 

= lim S?, ~ t + ~ ~  ~ z ( x , Y )  &E.~Y = lim 
AY 5:- f2(x ,  Y )  -, 

AY-0 J ~ Y + ~ Y  y)  &dY AY-0 AY 5:- f z (5 ,  Y )  

. - ' f lpu + u ~ c u p o s a n n o ~  y  STOT npenen KaK + Y H K U M ~  OT 3: npencTasnn- 
er co6ofi y w t o s ~ y m  g b y ~ ~ u n m  pacnpenenennn senurnnbl X npu ycnosuu 
Y = y. 

f lu++epenuupp nocnenHee coornoruenue no nepeMennou x, nonyqa- 
: eM sbtpaxenue pnn ycnosnobi n n o ~ ~ o c ~ u  aeporrsHocrn cnyraUnoR aenuruub! - V 

: n o s r o ~ y  nnn nenpepblsnwx cnyraanwx Benurun cnpasennnsa + o p ~ y n a  
IN .  

f z ( z , Y )  = f x ( z ) f v ( Y  1x1 = f v ( ~ ) f x ( x  I Y ) .  (1.5.15) 

! f l p u ~ e n n ~ e n b n o  K ~ U C K ~ ~ T H ~ I M  cnyrauntm senuqunau ~ c o o ~ s e ~ c ~ s u u  
. c..+op~ynof i  yMnoxenun seponmocreA  oxn no sanucaTb 

~ z ( x i +  y j )  = P ( x ; ) P ( Y ~  / x i )  = P(Y~)P(G I y j ) ,  , 
i = 1 , 2  ,..., n; j = 1 , 2  ,..., q. (1.5.16) 

i i r  , 
kne p(yj  1 xi), P ( X <  I y j )  - & l o s ~ b t e  B ~ ~ O ~ T H O C T U  COOTBeTCTBymLUUX UUC- 

, kpeTnblx cnyrannblx Benurun. Ecnu bucKpeTnwe cnyrasnble senurwnt.1 
,.'HC3aBUCUMbl, . . TO 
4 .I, 
&I. P(x;ci, ~ j )  = P ( x ~ ) P ( Y ~ ) .  (1.5.17) 

- Ann HesasucuMblx nenpepblanalx cnyrannblx sennrun ananorurno 
i, ,#+4, 
1.1 f 2 ( ~ 9  9) = f x ( x ) f y ( y ) .  (1.5.18) 
I <'i',Y~1168un (115.17) y (1.5.18)asnnrbrcn neo6xoau~b1~n  u $lOCT~TOrnb,- 
, , 
.n rn  y c i o s u n ~ n  ~ e s a a w c w ~ o c ~ n  cnyrar i~brx aennrnrr. Cornacno + o p ~ y n e  
6 a n e c a  (1.1.19) yUlOBHym nnOTHOCTb BepOXTHOCTU MOXHO TPaKTOBaTb KaK 

~ h o c i ~ e ~ u o ~ n ~ m  nnOTHOCTb BePOIITHOCTH on.noR CnyraRHon BenHYUHbl, KnU 
Bropan cnyraanan senuruna npunnna onpenenennoe KonKperHoe snarenue. 
'm!, !:ECTec~sen'Ho, ananorurnan rpaKTosKa cnpasennnsa u nnn ycnosnb~x 
'BepoHTnocTeR P,UCKpeTWblX CnyllaAHblX BeJlM'iHH. 

a . 'Xo~r r  3a~onbt pacnpenenenun cumeuw cnyqaRH6lx senurun nsnnmTm 
'dwepnblsamun~n neponTnoc?nwMn xapaKTepucTuKaMm, onnaao ux onpe- 
tienenue KaK Teoperureclcu. TaK u s ~ c n e p u ~ e n ~ a n b n o ,  amperam 6onbwue 



TpynnocTu, . RP~TOM~ npy. uccncaoaa~y, q ~ y ,  cny,4-&~nw~penurm~ mu- 
'puoe npuye~enue'nautnu ux rncnoswe xapa.~reprnuku, ic6rops1.i s 

4 . .  -.*. 
aeneHH68 cTeneHu ~ d r y i  b a ~ b  kpefic~ashdnue b xapauXe&> ga&rid .pacnpe- ... > :r.... 
Renenuia. 8 oc~osy Tonyrenup TaKux rlucn~btxapayTepucTuK nononceno 
nonqTw9, Mnomuepnwx ~ o ~ ~ $ - r a ~ : ( ~ a v a n b i i d . i i  , i ~ , i a n a n b ~ x ) ,  0606ulae 
4.X nOH8TMR OJIHOMC~H~& ' ~ O M ~ H T O B  (hi6iu'eeh O&DM,~PHWX .WlyfnRHblX 



~- - -  
. . .Tarnu o6paaou. paccyalp*u&ua+ q ) * a ~ n u y  senwrwKbl X n Y nsn la rcn  HeKOp 

pennposannuun, x o n  n 3aBHcuuu. r a i  K ~ K  ROO~UYW~TLI  n&k cny*a.wo. TO*KU SAYTPH 

I I ,,.;'vznp~uw 1.5.2. B b 1 q i c l i u M a Z d p p e n 1 1 ~ ~ 6 ~ ~ b p R ~ ~ ~ d ~ ~ ~ i ~ & ~ ~ ~ ~ ~  ,.djlnV~l,~ii 
Y, c6naannbtr-Mexw, c o f i o R . , u e r e p m ~ n ~ p o s a ~ ~ o P I : s a ~ ~ ~ ~ ~ h ~ ~ ~ ~ b ~ )  Y:= X'; monaran npm 
UTOM, qro  m x  = 0 . a  &(t) = fx(-~);.~B.+!gy qeyosru nnor~pc~m seponrnocrm 
cny.laAHoCl senurug l  X sce neqeinb~e qe;ipnb:ptemotyrpl p a y  wynlq.'n??romy 
- 6  . I ,  I .. . .:, , .. ,., ,.~. 
, . .  . . , . . , K ~ ~ . = . $ { ~ ? - ~ ~ ) X ) . , ~ +  -p~pymx =.% . ' . , .  . , , . ~s 

UCnOnb3Y)llTWI no: 
,w ,~qoeywx:~oMeHH70B~on~oi3.,qyracIq,oi3 penuqunw.  n p u , . + w y c ~ p o s a ~ -  

A q y t l a  AHOR kBenu:%,qHbl, ~ a ~ ~ u ~ e ~ , : ~ c n o e n o e  < p e w e e  
*VepUe, R YWrOBHdtl .BnCnepbUa,.CnyqaRHOfi,. BeJlUllLtHM I Y OTHbcUTenbHO 
HKpeTnoro snarenu. X = I o n m e n n m w t  @ o p w y n a ~ m  . .:. .&, .. 

. . ,  

d , , . , .; (L5.34) 

(y1 k) d$. (1.5.35) 
, . 

HO X =.a u ycnonHwe MQMWTM : ~ U T H O C H T ~ ~ ~ H ~ .  l(r~=l$ :T~K 
ycnoeHasl nnoTno .cn  s e p o s ~ ~ o c ~ n  cnyqaAHoA senucunb l  Y (1,5>$) oa- 

T~yCnOBHOe C p a -  
o s u p y e v o r o  sna' lc 

HaSblBaKIT PerpCCCUm 
p o h d ' n p u ~ L l u n u a n b  

UMO SHaTb n0KpaRHeR Mepe COBMecTHylo UByMepHyKl nnOTHOcTb 
rn, cnyra i3 t twx e e n y i u n  X ,:u: V . ; ; O n ~ a ~ o i q a  pdgKYlM.ycKnmqe 

BHOM 'CBRS~HH~IM C ~);CCOBCKUMH Cny!iafiHblMU ~ & ~ U ~ Y I H ~ ~ M U  

YHK'4UQ~a~bflblP.U . ~ P ~ ? ~ ~ J ~ ~ R B ? H ~ A ~ u . Y ~  RFUG?HH$ -nBYM$PHklX;?nOT-, 
B e p r H o c T u  s .yn&noy qMue nn?,>nqnb~efi.@mx p ~ ~ q > u f i , p $  

pna ~ . e , n p & q w y p s ~ n  BO~M,FIX~I,..: 3 a u a v a  eye 609%e~ 
~ A ~ . , H @ x o ~ ~ M ~ ,  ~ ~ ~ ~ ~ V ~ ~ ~ T ~ T ~ C T ~ ~ , ~ ~ K Y I ~ , , : ~ ~ B U C H M W ? ~ ,  

. B CBRSU c STUM , u s y v a p ~ m  p e r p e c c y  ~ r o p o ~ p ~ a ~  
B T O , P ~ ~  . ? o u x y e  :?T++ &a) . : n ,gcc . -np~om~t .~x  

c . T ~ v c p ~ e c K , o , g  p a M , g q ? m ~ y . p e ~ n y  cnyraRHblMg senqrunannu X 
HUqUBaloT B CYXeHHOM p ~ , a 5 ~ , ~ ~ ~ ~ 4 l r f l .  S ! T ~ $ H O C l ~ ~  UO,H~&OTU 

apaMeTpOB (KO?@HUH~HTOB). 3TR ~03++~ .uue i~M U UX 



3nplnOpHasl ulH+op~aLl~sl 0 MOMeHTaX OTCYTCTBYeT, TO 04eHKU STMX Mph*9tfe 
TOO nonyqaioT na ocnose npoaenemla cooTsercTsyrnunx onblTos. B s ~ o y l  
cnyqae perpeccum HatbiBarn~ sb i6opor~o~3 perpeccbfefi. 

! I k y r u ~  caoncrsa pe ipeccn~ nhpeoro pooa (ycnosnoro cpennero sna- 
renna) npuMenurenwio K cnyraRnoR sennynne Y; otia onpenenaerca B~I- 
paxenneM (1.5.34) u nsnslercn perpeccuen Y Ha X. Ecnu cnyqannbie 6% 

nu4unbi X - u  Y ne3asucu~b1, TO fy(y'1 x) -- fy(y) .us (1.5.34)nonyqae.~ 
my($) = m y ,  T.e. B KarecTse npor~osupye~oro  snarenun cny9anHoR se- 
n u r v l y  Y cnenyeT essl~b ee anpu,opHoe cpennee, ~nare~.ne y '  = my. B 
sro~' tr iy. iae ycnosnan hAt4cnepcufi 6 y h e ~  pan~a '%~cnos~o r !  (anpubpHon) 

.,. L ~ncnepcnm Dyp D?.' , , , , .  

n o ~ a x e ~ ,  r-ro'~+yii~qnsl my(x) uaer nannyqruee onucanne aaeucn~o: 
crwY 6 ~ ' %  e mbicne MnHuMyMa cpeunero ~saupara O T K ~ O H ~ H Y I ~  Benuqunbl 
Y OT my(x) .  Ansl i I ~ o r 0  naAAeM Ta~yI6 +y~KqMrn h(x), ~ ( ~ 0 6 6 1  o6ecneL 
rUBanCsl MnHMMyM: sblpaxenrik '', '.' , '  

3?0 ebipaxenvre npnnuMaeT N lu~u~ant inoe  snaqenue, ecnln 6 y q e ~  MUHUM&#. 

n b l ~  snarenue BnyTpeHHerouHTerpana n o y  npu nrn6om :x. nepenwUleke 
BHyTpeHHMq MHTerpW :e B!4ne. ; " ", . a's* 

.1 9ri.i:r., , I*',, Tb3NB 

my(c)l}z.fy(y .lgxj ddy = cte3H .;sn 
. : ' . , .;. .. ,,. , '3 . . ,. mwpv-m-*&ew~~. 

'I'ar.1 ,: [b- w~o~~.&J,P.&uQH 
;,I , - ,~ y1 :.;,,, x;. *. 2 -  

bx$:',3:1.. . ...C..<? 0 >L <! ' . , P i .  . :m:. '!, , >.~.(ia+i.. G,, *I+$di 

. .  %:. :-, ,.T Z&T) -rmr(i)],] :,b- ~ ( x ) ~ f r . ( ~  I d d ~ & e q z ~ n  
:,.,T.,.;r,, ,:..;,:'. . , a n  A:, : . .-? , .. r1 , ,  i.:. - - , . , , , srslplsr,s&qr-u 

OTclona'BMnWM, qT0 ~ b l p d m @ k l n e " 8 y d e ' ~ n ~ ~ d h ~ a ~ b  Mulhdnilanbti& 3~&etiMe, 
pasnoe ychoe~on j121cnepcin.Dvlz, ecnu h(x) =my(%). h a r e  rosopn. 
C@&M d'& BB~~MOXH~IX~@~HKLIU~~ h ( x ) ' ~~ l l n~~M~~~cpenne ro  Kiaepara OTKnO- 
~ e ~ u ~ " n p b ; r ~ 0 3 ~ p y e ~ b i i o  3i idqenu~ y* O ~ n b c h ~ e l i d n d n p o u 3 m d ~ ~ o ~  +yd& 
~ruiu:~h(z)'noc~uirae~cn ~drha: ~ o r n a  s~<d j yn~u rnn  coanadae~ c ycngenbi~ 

, , . , cpentiM~' snareHneM: h(x.) ',= 'my(x). ~ ', 

Pac'.?MbTpuni nenoTopbce d ia~nc~MGec~we ~ a ~ a i r ~ e p u c ~ n ~ n  pacc~a~pvl -  
~aeM0R 'perpectiu y* = mycx).  Msi-reMa'iM.lec~ok ojKunanue (cpenHee'+a- 

y t ~ o e p + ~ r o - t ~ s n H e r o  3&qeHMR fiy 41C&fb*y> 'e; I M Q ~ N V W I ~ C ~ ~ ~ I O  PI 

. , , .  , . . ,) . ,., . ~ @ ~ T ~ ~ . A q & g  "$"?V3"$:;?tJM?', 
.- 

,: 1 

., .. (1.5.36) 
, & . , . \ I .-. .  ' 

T.e. n'pornos 3na4en~sl cnyqannon senvlqunbl Y no ycnoenoMy cpenneMy 
gitarenuv my(*) B cpenHeM coa?apdei ~6eaycnosi ion sennrunoa my. 
e b ~ r u c n n ~  Itoppensl~uonnb~e MoMenTbl ~ e k n y  cnyqa~nblmu senurMnaMn 
$:, . : ,. 
- my(x) ;M m y ( l ) ' -  , , . . .., .,:, T T ~ ~ . C , ~ L I H O ~  : ' i ~ ~ ~ ~ b ~ , ' u ' ~ r i ~ ~ ~ ~ ~ n b l ~ ~  B ~ ~ M ~ V I -  

,HaMu Y 2 *j, my(x)2m; -' kpjitgnl " ,.I: . .  1 

" 
paccMaTpvlsaeMble cnyrannbie senuru~b i  Y - my(x) u my(x)~- my 

pennposatibl. B npoTusononoxnocTb   TO MY .;Koppenslunonnbln MO- 

M H ~ M M  P - my ' A - l m y j ~ )  - my ne pa- 

! , h : ,  .. 

~ ~ n ~ i j ; c n ~ ~ o ~ o ~ , c ~ e n ~ ~ r o  %yc5) 
npu STOM igbg++jhyM*HT kOP. 

M >>!*> eb t i p0 rn~h$ )$@~b lM  ,i::i~;t!~~;., , \ !  . 3 n a q F n M ~  



Ananorurno ~ b ~ r u c n t l m ~ c n  CMeuannble MoMenTt.1 Mexny cnyrab7nblMu.m- 
nurnnaMu Y - my(x) u X u cnyrat?nblMu senurnnamu Y 7 my u X? + 
, . M{[Y - ~ , Y ~ ~ ) I X } '  = 

='')w LI yxf2(x. V) dxdy - 1- 1- X V ~ Y ( Y  x ) h ( l )  dxdy = @ 
-ai ., . , -m -m s.7 

M { ( Y  -my;)$) = M{(Y - m ) [ ( . X  -mx) + mx]} Kxp, l i i v : . :  
, . .. . . . . 

~ b l p a j u y  6esycnde~ym n~cnegcu.y;Dy, = M{(Y - my):] ;iyraRHou 
senurunbr Y re'pes cpennee ~narenue ycnoanoi nncnepcuu ?+I,': 

O~nouenue cpennero snarenun ycnosnon nucnepcuu Byls npornosu- 
pyeMoro ~na renun  cny.laRHoM Benuqnnbl K ee 6esycnosnoR (anpuopnon) 
nncnepcuu Dy 

Ha3blBamT KOppeJlflUkfOHHblM O?HOUeHUeM, CnjrranHOn &eJlU?lU,Hbl Y no :%%IF 
railnofi senn.rune X. Ecnu cnyyaanb~e senuru,nbl X u Y nesasucuMbr, M 
my(x) = my npu'nto60~. X = x u , c n e ~ o ~ a r e n ~ . ~ o ,  v$12 = 0. 

B Cnyqae nMHeMHoR' baBucu~ocTi Y ~ T  'X  nnn BblnOnHeHMFf YCnOBWI 

 my(^) = my nOCTaTOYH0, r ~ 0 6 b l  CnYqaUHble Benn'iUHbl X n Y 6blnu 
neKoppenUposaHb1. flpu JTOM perpeccnn Y Ha X npencTasnneT co6on npU- 
Myw, napann'enbnylq ocu a6cuucc. Huxe  npu u3yqe~nunu~eRnoR p,erpec- 
CMH BToporo pona 310 yTsepxnenne sb lkr rae~ us (1.5.51). BMecTe c ~ T U M  

neo,6xonm~o . ~ nonrepKuxTb,. , .  r r o  paeeHcTBo ~ y n m  Koppennuuwtioro oTnoye- 
Hun u K O ~ + + H ~ ~ H T ~  KoppenFuuu p e ~ ~ n a r a e ~ . n e s a s y ~ u ~ o c ~ n  cnyrannblx 
senmmn. 350 o g y c n ~ ~ n e ~ o . r e ~ ,  rTo.pp:y iixy .= 0 pnp n,ennnefinoil 3a- 
sucu~ocrn  Y OT 2 cnpasennnso nepaaencTso m y ( x )  # my. nocnennee 
narnnnno nnnmcTpupyercn npuMepaMn 1.5.1 n 1.5.2. 

neacrs~renb~o ,  npude~ul~end,fio w fia~nblnn npolwpa 1.5.2 nnarHocrb seponrwocr. 
cnyraaHoa senMrmHbl .Y-,:kokilo Gnucai6' Mcnonbayn 6 -$~~nnwm (1.2.11): fy(y) = 

:06blma,.'cnyraFimble senuruH~ u hi; onncamue @z .. 

a ) .  El pejyn6Tare nonyqulul , LfQs;.lB+m;~ ' '' . 
, , , .. . . 

blpu nesasucu~ocrn cnyrannou senvrunbl Y o r  X cornacno (1.5.40) 
cpenHee snarenue ycnosHoA nncnepc.n,u n p o r n o ? u p y e ~ ; ~ g , . ~ ~ a r e ~ n n  cnyrau- 
Holi BenUrUHbl Y paBHO 6 e s y c n 0 ~ ~ 0 ~ , ( a n p , n 0 p ~ 0 ~ )  nncnepcnn DYls = D y .  
Vlnare roeopn. na6ntonenne X = x ne no6apnne~ HuKaKon nononnnrenb- 
HOR HH+OPMBUMVI, 0 3~aqenki i  CnyyafiHoR ~ e n u r n ~ b l  Y no CpaBHeHnto C 

nn+op~auneR, OnpenentleMofi anpuopHblM c b e n n n ~  snaren,neM my. C 
n p y r o  c~oponb~,  ecnu cnyraunble ~ e n u ' r u ~ b t  X u Y Mexny co6on catl- 
3aHbl ~ ~ T ~ P M H H C ~ P O B ~ H H O W  + ~ H K ~ U O H ~ ~ ~ H O !  S ~ B H C U M O C T ~ D  Y E  my(X), 

TO 17$12 = 1, raK KaK cornacno (1.5.40) DyI,, = 0 nnn npoussonb~oro 

3narenufi.J =. x. B o6ueu  me cnyqae nnn KoppenauuonHoro O T H O L U ~  

nu8 : ~ J ~ o ~ ; ! , ~ H $ ~ T F ~ ~ ~ ~ ~ ~ P . ~ B ~ ~ ~ B o ,  ,,... .,., 2,,,*.,.,tl 'R,->..~ ,:,c c,!~~, -?,k.!l3~ ... , :  

. I . , ? , ,  , , :  0 < 5, ~ p r j s  .,, ~ ~ T S R ~ ~ C N  e;~ cllr, > -.. r c c i !  
< .  ? , ! " ' .  ' I . .:!, . , C  , . M i  i . . , ,  i .,..... i - ; ,  . ', 

.B&J$u~ ~os++uunen~a ~ q p . e e ~ ~ u ~ . ~ ~ ~ , g ? ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ a ~ u e r o  n.!; 
H ~ R H Y ~  C T ~ T U C T M . ~ ~ C K ~ ~ ~  3ae l l ~v lMo~~b  ~ + n y d n y r a ~ ~ b i ~ q  ~ & h q ~ ~ a ~ i  x , , A , .  . ,.. r !.i . I.. , > ~ . * r  
n Y ,  Koppe?nvnoHnoe orno'wenue $,jT$apaKiepusyer KaK nntIe~~y(b?, TaK 

: , . ,  '.. . !.. 
n H ~ ~ U H ~ A H ~ ~  CTaTncTnrecnym ?aVCMt$PCTb ,Cnp+$HbR, ~ y u y y n b ~ . , Y  ,OT 

cnyrafinoM BenUqUHbl X. , ,  , I '  i !  ' , i , ,  , . , 
Cornacno nepasencTsy Syn?~osc~oro-LUsapua (1.5.33) nntl KsanpaTa 

~oppendunonnoro MoMenTa cnyqan~d~x  eenuiun X M Y Momno sanucan 

2 

xiy = D X ~ Y & Y  = [//c -mx)(u - m ~ ) l x ( x ) f ~ ( y  J.Z)&~V] = 
. % .  

. . 
! ,  ,( * . a ,  ;., ,;"I,", . , ' . ? ~  q,,,..,: . : 2 i .$ .&)~rc ,431,*~~\!  

ia:.r-:.iyn?,r.>= [jli - m x ) [ m y ( ~ ) -  W ] $ S ~ X ~ . ~ X  , i * * P ~ ~ ~ ~ ,  
l u I , ! s r ,  . , , . ' , * <  I , 1 ,I ;. , - .,, , . %qn ur,tluan!ypa 

& ~ICWNk940n 

, , 
I 

2 
I ;., =D&Dm,D&yflyls.. / ?  ' :  . ' \ ' ' ~ - - ~ '  , , 

! ,- ..p,,t.-?, 
310 n e P a e e H c T d O n ~ & x ~ ~ T  'B ~?Benc~eo.  .ecnu s ~ n u r u ~ b !  &y(x) ;- my1 
u (x - mX)~isnsanbl ~ e x n ) i c ~ K o n  n e ~ e p ~ k n u p o s a n n o ~  nune$nofi saeicu- 

, i . ,  , ., : , 8 

I . i : .  ---- I A: _,_-._I--- . . ~ , 
o 6 y ~ e ~  r6nbKo npu n e ~ e ~ ~ u ~ u ~ ~ ~ a n n o ~ ~ & . ~ ~ ~ n o ~  sasn- 
un) ~ k 8 n . y  CnyrannblMu ~ e n u r u n a ~ n  X u Y. ~ O ~ T O M Y  

nenntouee csnsb Mexny KsanpaToM ~os++uunen~a ~ o p -  
~,~OUO~~IM ornp@enue~,  npunmaer sun 

6 0 g p$i"g41z g l~:yw?%?m-~e+ (1:5.a%) . . 



f lpu STOM, c yreToM sblrue omerennoro, cnpasennusbl cooTnouenun: 
a a) p X y  = q$,./, = 0,ecnu cnyrafinble nequrunbl X n Y nesasucq- 

M ~ I ;  o6pa~noe ne~epno; 
2 6) pXy = T$,./, = 1, &nu Mexny cnyqainblnnu siiurunanny X u Y , 

WMeeTcn nerepMunnpoeannan nuHeAHan sasucu~oc~b;  " . 
, ,  

w) p%Y <.T$,./, = 11: e tnk "~empy  cnyqatinblun' senu.l ik~3~u X u  Y 
MMeeTc8 . b ~ e p M ~ H u p ~ a ~ y a R  . ~ ~ ~ ~ u i r ~ ~ ~ ~ : 3 a ~ n C u n M & C + b t t  , '  . ~ . :  . . 

; r) p%y = &iZ'k l;.eciin.'~e'xny cnyqa f i nb~~u  . irenu4uKabu , 'r'u.Y 
L , . '  , L! . , + :  u ~ e & ~ c n  craiucrurec~arl '  n ~ n t  s a s u c u ~ ~ ~ ;  

, . , . :  : < . .?.. 

a) &Y:< ?.x& emny cnyj'a8jib~uu ~enu~u*na'&u X :  H Y 
uMeeTm c ~ a i m n u r e c ~ $ n  n:~nmnekna~ i.asicuw&b. '"'; 

I '  I~ , ,  , a , , '  

.,. . I*: "7 . 
, ! : > < t ,  - 

Ypasnenun perpeccuvi u ux c ~ a r u c r u r e c ~ u e ' ~ x a ~ a ' K ' ~ e ~ u c r n , ~ ~  , . , . I .,, ,,. np'n'nqu- 

n i a n b n o ~ o r y i  6 b i ~ i  ' $ i C ~ O m p i ~ e k G  ;.na hucjxpe~nbie . I F !  tnyqaakwe' . - m&u; , ,.: 

q U ~ b 1  kk u yk, % = 1,2;..:,9'.'.' I.. ' 

' K O ~ ~ ~ ~ ~ ~ U H O H H ~ ~  0~ndUiefi#e npPbc~aihnk i  ,.., , , .  c i 6 o i  . ,. ne~o~o$~ ld 'bknar i i -  .. 
ny, ycpennennym no aceM soshnomnwu snarenunM c r i y ~ a i r i o ~ ' ~ e n u 4 n i b ~ ' X .  
n o s ~ o u v  ono He nsnneTcR MeDOh nenuneanocTu nnn ~auorc-nu60 KOHKD~T- .. . . . . 

Horo suna sasucuMocTu x oT Y. Onnaio snarewe senurMHbl (q2 - p i .  ,.M :.,<:.,. . ,, YI. .ixy 
u b ~ e ~ " & ~ ~ ' i i ' ~ k h h k ~ ~ b p : b ~ , ~ ~ n h % e i i < r i ~  . ..,.. , . , ,  ;erpe2vin Is:: ,, .%,..: Y' . 8 . . [15:30]. 

B ~ e n o ' ~ & s ~ ~ u c u ~ ~ u  "Zpeu=nnoi: - , ! !... X =  x ypmiio i$cc~aip.upaib ,. .., / j l  ~ e + i  
s i C u ~ y m  nepemewy* Y = y. Tdri-d, yciioeiian nnwrn0,rrF sepokr~ocru 
s a ~ i c u ~ o ~ ~ n e ~ e ~ e i c n o ~  X r i p n # m ~ c i ~ ~ ~  =nav&viu . .:;.~,, 'YY'=kdnhcb~ea: .~ :  
e ~ c n  4 o p ~ y n o i  (1.5.13). f l p y  g ~ o r  KpusMe perpeccuvi an% y=?o~n6ro.lfen-' 

*?,?- - ,; ~- ''..,: 
Hero snarenun senurrunbl z -rnx(q) onp"*n&i~k.'i;'~in'oriw~~ (f5.34): . , \  . ., . .~ . ... .- 1. 

Ypasnenne (1.5.45) ecTb perpeccm t n y r a ~ h o d  i e n u r ~ t l b ~  X na Y. Bce 
nonyrennble ebirue c o d i n o ~ , e ~ u 8  nn'. perpecum Y : ~ a ,  &-or ranyrm cnpa- 
W n U B b l M w  npU 3ableHe X Ha u. f l p ~ 3 ~ 0 ~  MeXP'Y UOPPennUUOHHblMH OT- 

2 HOWeHUnMU qyln U ;qII$fv, H ~ T  ~.a~pfl,u460, nP6CTOa ~ ~ B $ c u M o & u , ~ ~ ~ .  571. 
\ rise Kpueble perpeccuu my(x) u nix(y), onpqenneMble cooTseTcTaen- 

no (1.5.34) u (1.5.45), B 06Ule~'.cnyvae;.ne 6 y h y ~  coBnanaTb, uaK STO no- 
TO 

r 

Put. 6 53. K p u s ~ e  perpeccuu m v ( 4  .oTBeTcrBeH,Ho: x = $(y). 
n mx(v) 



,oT u o s ~ ~ q u e ~ r o s ~ ~ ~ ~ ~ ~ b ~ .  Taw$aune- 
'WaGTb : R o & ~ ~ T  M Y I H Y M ~ ~ ~ H O ~ O  SHaqe-... 
npm bo H bl, o n p e n e n . e ~ ~ , ~ u ~  (1.5.50)* . . 

Topoe cnaraerdoe B npason r a n u  r a w s  

. -  . . .  

X, Ha. xoneqHoM. nHTepsane ~ ~ a s ~ c ~ . ~ o ~ - , n e ~ e . ~ ~ ~ ~ o ~  !pg,?Hj, npu- 
Tb cuon'b yroRHo ioqno napahno8 pm nopnnga: .. ~ . .:?. 

yr = g[z;b(bo, 61,. . .,:bp)] = bo +-bl& +&a?.2lt .-. :+,bplrP. ' (1.5.57) 



me f(z) - MOTHOCTD A WTH~CTU cnyqakno~ senuqunbt X. 
hS2, i  .- :&ys w... . RLli$$G'- S;.$t)lLr;7~::l ,. l.;.z.. 

HLWse 8 ~P$.Yi=no onucanue no How- p.wTa H. Jarrepa, Haw 

R .. -.'Mf[y -,;$;~':&)]i~~;~~${~:~- -bj@;tx) &;y[(y) +.,.);; . ', 
ac, .4:: . t, ,, ',\ , ..,., Q. 

rfiaua 1 I C O ~ Y T H ~ .  cnwail~ble BB~U~HHY n nx onucanue 63 

i locnrsb~rucnenu~ c o o ~ a e ~ c ~ s y ~ u u x  MoMenTos c yreToM ycnosun op- 
;oronanb~oc~m (1.5.59) nonyraeM +op~ynw nnfl sbirucnenun UOS++UUU- p ;d 

HTOB cj pnna (i.5.60): 

nM{[Y - g ( ~ ;  e)12) = B y  = M { Y 2 )  - 4 - 6 - . . . - <. (1.5,62) 
kc 
t4op~ynt.1 (1.5.62) sunno,  TO ecnu ussecTen nonutioM nopxnna p u 

, . 
Y ~a z). oppenennerw iupareiikw 

k. ,,, 
v ' = g ( z c ) = c o + c , z + h ( i a - l ) / i %  

cornacio (1.5.61) ro~QQnqnenrbl cj, j = 0,1,2, paBHbl k: co = M { Y )  = my: 

. . .~ ~ . < I  -, 1.5.4. M" 'o~oM~~&$  ~. cnyra~nbte B ~ ~ U ~ H H M '  

Bce.usnoxennoe s ~ u e  nerKo 0 6 0 6 u a e ~ c ~ n a ~ ~ o r o ~ e p ~ a r e  (n > 2) 
IHble senurunbl Mnu, HHare rosap?,, ma MHoroMepHblU cnyraAnbli4 

s p X  c ~ o o p n u n a ~ a ~ u X ~ ,  X2.. . ., X,. Vlsnomu~ *TO 0606qen~e npu- 
(Tenbno K HenpepMsnalM cnyrlaenbm BenurunaM Xi ,  i = 1,2,. . .,n. 
'17nornocrb eeponrnocrn MnoroMepnon n - ~ e p ~ o d  cnyvanHon surrtru~ar 



~,~ - -~ ,.,.. . ..-rc--...-.... rzL.,m..n, -.,.., 
napnoro ~oscf+wuuenra ~oppennunn-p~a :eenu.qun XI u X2.  no- 

pasnurum Mexny Pl~.(34...n) fi PIS MOXHO C Y ~ U T ~  o roM.3aBucuMw 
b~ XI u Xa Mcxny ~ 0 6 0 ~ 1  wnu sra aasucu~ocrb nanneTcn w w q e u -  
~ M O C ~ H  K ~ ~ U O A  U3 HUX OT'X~,X~, ' . . . ,X~~ 1 3  (1.5.73) HeTpynHb 

r i d ' - 1  4 ~la.(s.l,..~j'< 41, npU.leM ecnd,senUrnnb~ Ki,X2, ..., X, ,.. .. 
nciroppenupoEanb~ fpij = 0; Rij = 0, i # j); TO ramnb~a KO+&.- 

pennuun ~ 1 i . f 3 4 . . . ~ )  r a ~ x e  v#een,Hynm. ITe lxmanos~o~ UHneKCOB 

. . . 
msyx senmvwn ornocurenbno ocramquxw n - 2 Benurun. . . 

. . 
&,*amtw ananorur~ble n'blpamenirc. nnn -qac r~or i  ~oxt .~uuuen~a. .~o l ) -  



Xee'KaK U I11151 'YaCTHOrO K~~NUUU~HT~ KOPPIn~UUH,~nepEOTaHOb 
KCOB nony'lamTcn aHanoTwwwe nblpaxeHu. Ann MHOXtceCTBeHHOrO 

uuueHTasepponrruwn;cnyHaRnoR eemn'lK~,bl Xi, i = 2;3,.  . ., n., or- 
UTenbHo .FaMuuxcvc. n - 1 B U I U ~ ~ H .  . ~ 

. r 
B ~ M ~ P H O ~  , M H O ~ ~ ~ B ~ - ~ , ~ ~ ~ & & ~ H &  ~, ,. , . 

:.pacnpe~ene~rie . >. ~. ,. , , , . 

:-ABYM~PH~* nnernocrb seporrrtiocTn.nyccot(CKux c n y v ~ v b r x .  aminrun 
n Y onpenennerm ntdpasenu,eM., 

M roppenn4uu .X u .Y. . -. . . . . 

rayccosclrue c n y r a h ~ ~ e  senwruubc HenoppenuposaHu (p = O), us 
M ,(1:5.7q,tnenyS~, .cro conuecTHi~ n n o i ~ o n b  b i ? M ~ d o c ~ u  panHa 
~ H H ~ : ' ~ ~ O T H O W * U  vieponT~omu ltallrnoa UJ senu,ruH. n o  onpen9 
KUe sMUVHHbl HaSblllaKITCIIHeSaBUCUMblMU. ,~nqnona~enbno,eC- 

: W B M ~ ~ T H O - ~ ~ ~ & O B C K U ~  C n y . ~ a ~ H b l ~ ' ~ e n U ~ M ~ b j  ~ e ~ O p f e n , ~ p o ~ a ~ b l .  TO 
I naaaucumM.r.e. .nelrappenapoaanHocrb nnyx GosMecrwo nyccosc~ux  

. . . , s  , 

,,.. ~" , 

a DY(x) = D y l d =  a$(l - p  ), (1.5.79) 





. ~ 

i \ , ,  , 

, I 1 . (2:- w) . ' ( 85) 
fa(.,-..,.)= (?,r)"/2u1 ? .  . u,, exp -?C ' 1  . i d ; .  4 [ ' "  

conosncoe pacnpenene~un?: 
1.4. f lonyr~rb  +op~ynbl nnn cpeuuero tHaqennn n nncnepcuu nnn 6unowuanbuoR 

yyraAnoA'een~runbi repea napaMerpbl6epnynnneeZ~0fl cnyra~nofl  eenwqUHu. 
, V ~ M  ornnraertn noppenquuonuoe orngwpHue o r  ao~++nunwra ~oppennqun? 

1.6. no  ranany isnm, non&pre~noMy aosnetlneum now=, nepeuaeru onnn M I  

s w ~ o x w b n  qrnanon A, nnm ,A2, C.anPMDppbl.n)U seponruonnnlr? 9.8 1 02 ,CT 
c ike~no.  Beponrnocrb o w ~ 6 o ~ ~ a ~ o  "Fnerra cwrmnos pai"a 0.4. n p ~ ~ n r  cwnlan A,. 
Onpenimnrb ~nocVSp~opnbte 8epo.mocru' ne++nannba cMrnanos. 

1.7. flpnuewurenbno r RanHbtm npwaepa 1,l.l nocrpo'nnrbbywr4~uipacnwenennr 
m WWoroyrOnbwnK pacnpenenenm seponlwoueR nenonananun m nonqanun sbIcTMO0 .. , s 4ent FwrsernueHno olao4orn.l nnyx n Trpa pal: . . 

1.8. flsyxcropp~nee noKaaarenbnoe pacnpwenenne (pacnpaenenue .flannaca) 
mueer nnOTHOCTb &W~THOCTH f(x) = ~exp(-aIz()i -06 4 z c w. Oripepennic anare 
nwe nocmnHHoA C. Qynnuun, pacn f xa~n lm ,  a Tarre Dbtvncnnrb n w y c n I ?  Cnypluo 

,,' , r . y 1 1  4 ' 
senur&b~ X, '' 

- . f.9.B saaarax sronownllecrtiR c?aTucmru r a n 0  ucnonba~mr yaerennoe ptnp 
.ene"us napero F ( x )  = P{X < x) = 1 - (xo/s)", (x > so, a > 0). Onpenenfir 
r ~ p r ~ ? c r b  seponrnmn BTorO pappaqennn u e roswnee snavenutnpu .42 1. 

I:~o. B K~x&.MS ti= 4 +KCU~O&HWX T O q t K e d  WpcHIHn UoM4OlKHO R p U W  
nhe cngrafthblu no &nnniyne'#mirynbeba mRoroporo mpora C ~~<o~+H&T&Ic p = O,i 
Onpeuennrh seponmocrb npesbluewwn yposHn onnn. asa, rpn n '4tTblpe waa. Ka~oma 
seponwocrb roro. *TO yposenb 6yner npenbluen ne Menee rpcx pas? 
1 1.11, flonaran p = 0,5 m n = 8, i~posepurb r r o  6wnom~ancnoe pacnpenwnne cnm- 
M~TPUYHO O T H O C H T ~ ~ ~ Y O  cpauero suarewnn. flocrpunrb woroyronbnnr pacnpeneneHnn. 

1.12.~Bb1rncnnrb sepo~rnoclb nonsnennn ne Menee k = 12 co6urnu nyacco~oecnoA 
cnyraAnOR senu~lu~bl  C IppaMeTpoM A = 10.; 

1.13. n p n b p  cocram~ no 480rouno~enr. B rereniierona u>sa ~enanekwocm 
KoMnoHenr npUXOnHlCR BaMeHnTb B CpenHeM 48 rounonenr. Onpenenurb BepoRYTIiOCTb 
roro, la oanq re.cnu.pa6orb1 npn6opa npwuercll MeRnTb He b g n  rpo; romnoneul. 

1.14. florssarb, r r o  cpeC(neesvyqwne CYMM~I naKcnOnenUnanbno pacnPeneDenHuX 
( i 5 . 2 0 T ~ ~ ~ ~ a ~ ~ ~  -~~~+'~?m,t+o nA, ?noruocrb seponrwocrn STOR CYMM~J nBnneTCn 
paCnp~enennew.3pnanra (1.419) c napauerpatin X n v = ril '.'' 

1.15. B p e ~ n  6es6fKaSiioA 'pa6or61 cncleiAu. nanrirnSeYcd a~cno~e)luuanbno4 sa- 
n ~ y .  6wncnn lb  eepon~noc~b:roc.o. .*TO CucreMa mcne nennm ram. 6yne ucnpaBna. 

nu MsecrHo, r r o  cpgnnee epemr:a peeqnra coqsnner m "acos. 
iF 1.16. Mc.onbiy~ cFr"yyenne (&5.43), nona.arb, 410 nnn nsyMepHoR rayccoscro~ 
&Gamno~ senn r i~b l  idPpennq~0n~6 i  Oinouenne +ado rsanpary ros++nune~~a rop- 

:,, ,' ~eiit,,,,,. ' , '  
: 1 

B n o c n e n ~ u x  ab~paxenunx s n a ~  ~ o n y n n  npou ssenen s c m s u  c T ~ M ,  
qT0 BCPOSITHOCT~ u ~ ~ O T H O C T ~  B~POI~THOCTH n e n c ~ s l r r e f l k  
Hble HeOTpUUaTenbHble BenULtUHbl. 

I 



0 6 p a ~ n a n  +yn~quu x = + ( y )  M O X ~ T  6 w t b  HeonHosHarHoA. T.e. on- 
HOMy 3Ha9eHnm y  COOTMTCTBYeT HeCKOnbKO SHa'4eHHA X i ,  i = 1 , 2 , .  . ., k; 
wnare, nMeeTcu HecKonbKo BeTseR xi  = $hi(y) o6pa~~oA +~HKLIUU +(y ) .  no- 
a o 6 ~ a n  cuTyauMp s o s n u ~ a e ~  Torna, icorna nenunennan +yn~qnu y  =,rp(x) 
He I lBJ lneTq.  MOHOTOHHOA. - . .. , ,. , 

P~CCMOTPUM 3 a n a r y  IlPMMeHHTenbHO K W Y M  MTBSIM;,O~P~THO~ +YHK- 

UYIH.[PMC. 2.1.2) + l ( y )  u $ ~ ( y ) .  B W i H O R  CuTyauuu ~ ~ n o n ~ e ~ u , e  Hepaeen- 

C T B ~  . ,  , , I  ., , .:. 

y < Y < y + d y . .  : ,(2.1..3) 

Bbrpasus s npasoU r a c T u  nepeueHHym x repes O ~ ~ ~ T H ~ ~ ~ . , ~ ~ H K U U H  

@%(y)  u.&(y), o ~ o n r a ~ e ' n b n o  n o n y r a e u  n,Mpaxenne nnu nnqwo.cTu  s e p m -  

Hocrln ' > . ~ .  I .~ ' . . , ,  . , , , " '  



.. 
. . , ,  =.@&(I -z2i&x)-s/ala~ = dx. 

n.~.,,,:~+'i .E, i .: .mu 

: , -  . . :o,e,# a , * * . r u ~ ~ ~ . c  ttu,....:~,er~i,;,. .n 
,,: "" I - .  &(a) " = 'i fxla)& ' -:' j~q . ,  , 

.tutuYdg= -- 
I , ! .  . , . :* . :  . *. .n:* 9h,,& .' i i  I + * - -  LFk-&<:?Pll?& *r:T 

-:::? ,.: ,;.i. ~0 i? , ,, .. .;* -1.3 !' ;= ;,; ,!\ ,.7>,,,':;"";4 <-,,-.?,,,,,, !,$* ,<,$ *%, 
,. ... ... . , u F +&)=:~+ib-q)~$~],! -  &&gb:: sen *--., ,..OM& 

.- A 

3necm Fx(t) - ncnlr(dk*a @pli4wi:&&iaw&~c ~ w e d p d c n p m e n e m u  w- 

n unw.~iwa 
8 PMMOwpbW 

pcnmurruwyp . 1 , .  - ~y, yRnyro P:151 I I U 1 " W Y  wnuqy :$?pnW?%! ~T~~~~~ . .> .,.j 
n- 9.1.3. B ~ . * e c ~ u x  w,--,~ IV;; ~ ~ n q ~ ~ ) p r m . ~ m a p e  

WMYY mKO*DY p U l p W W U I  fy(U) = dFy(~)/dy 8 U M T S e  -WC S e M W  

~ ( e n o m r u  cny.odwur m w y w y s  S)BpplWe.p*31P [ x ( 4  = L I P  - 
-a), a b x 6 K.1.e. ~co6xonmwo e naawy, ,?+anw? n p ? v I .  H n r ,  .,. n a w  
c o l l ? ~ r ~ w w w ~ a % ? ~ ~ ' ( k ~ w ~ ~ ~ ~ ~ ~  QP .. -. f i ~ k P ( + i ) .  , ,. i 

Hs w m n u  h r w n  m m w a . c n y ~ U P ~ u . K n & w w m +  





























ilonarak, Kau H &.lure, E = km,' rne0  < f z: m,~n~asencrso'~2.4.4) 
. , . . : . ,  

M O ~ H O  s*nuca~b s sune. 
.., , ,  .. , ., . , ,:.. . , - , n >  : 

1 
P{X>km)g-. ' , . ', 

k 
(2.4.5) 

Ha ocnone ~e~aeej i r rsa 'ie6b;ureaa i~oxaswsam~w nsc ocHosononaramuue 
reopernbl:. . 6epHyinu u TeopeMa 06 a p u + ~ ~ r u r e c l ( o ~ ' c p y b e ~ .  L i 

.; . Vlsa~, nymb s PesynbTaie onblra npousournbik nbJi&~eh$~$lx ucrb- 
noa us n sos~oxnb~x.  &n.runy kfn ne%~aamT racroroh ro6wiu11~ QF 
~ ~ . . 
rhacHo rppeMe 6ep~ynnu YaqoTa C O ~ Y T U ~  npm ysenuretiuu rucna He+- 
dicuuh~x~onb~ios tTpe,yu?,r eyo hppon~nmu;: Lanee c~poro t , ~ ?  ~eop't- 
Ma &mebynipye~cu c n & y m u ~ ~  '&pasou: aepdi$pcrb . ib.f~,.rra ra&aia 
co6bl~m~ x/n oTnu.tag,yn n? ,uonynv OT csoero cP_&n~ero sbrennfi P He 
MeHbUle, qeM Ha E,  CTPeMUTm K HYnK, IIPU I?. -+ 00;KaK 6b1 Mano E > 0 He 
6blno. 3 ~ y  TeOpeMY 4aCTO TaKXe Ha8blBaK)Tp9dKOHOM $Oflbl~Yrn( qUCM.  : 

, #  . ,.. 
Cornacno 6 u ~ o ~ u a n b n o ~ y  pacnpenene~um cpennee ana-ie~me n nuc- 

nepcun rucna nonoxuTenbttblx ncxonos coorsc~c~se~no  paenbl h(k) = np 
u..D(k) = np(1 - p), m e ! , p , ~ L ~ w , ~ ~ ~ ~ b  qn~oro  nonoxuTenbnor0 .c- 
x o q a ~ ' ' T o r ~  cpenHee sHarenue u nkcnewun. yyqaA~oA eenu'lmnbl (kln), 
'npenc~asnnmqe,n cojoR' . ~ ~ c ; T o T ~  . Cdjbi~un, . onpenknnm~a nau 

M{k/n} = p; Q(k/n) = ~ { ( ! c / n  -P)=} = p(l -p)/n. 

pd@W rn-~p*,= 
. ~ ~~ 

x ~~J~INHH 103 

fl .j3&&s&&gHi~, , s.eg K~lc~Rcri~~SI~-.cy&P -~a~uiuMux, oiju~iC 
Y.8. , f:? ,::, ,!t f i ' ~ , . , , > ~  tQ. ,,!* ,.,:y>?, <:<,ha,\ .: . . . - ,,; ,;.. 3- 

L >~.  
~ a c ~ p e n e n e ~ ~ ~ x  m ~ r a ~ ~ ~ ~ ; ~ , ~ y ~ ~ ~ .  $ ~ : ~ ~ I / ~ J ' ~ X ~ .   en+ p~ ,% 

,=I 

LU,~?:E~;P.~!. ,.m:src~no T ? ~ X G  ?no&, naspypey,;?awn= & y ~ b ;  
cnymw OCHP&H%M i n n  n p ~ 6 n u x e n ~ o  on~Cd&tenux 

HHX 3HPYeHVIfi myraRHw,x 8CnU'iHH 00 ?KWcpUMeHTanbHblM IiaHHbl;;;j' 
HOU+eHHfl W F H O  ,0696~11~b ,tf2J?la~bHpl~ H 4eHTpanbHbtX Mo- 
pouswnbnoro n o p ~ r i ~ a ,  a raiixe r n & & ~ ~  xaparrepmmmK npu 

QuwanbHblx npe+pasoinuux cnyrad~klx senuruH, ecnu own !we 

npenenbnoc cooTnoluaH~e ': '"573- ... ' ' -  
" I l d  

. , : .  . . 

. . ,  ,, . ,. . 
M & U T ~ ~ ~ H O  K KOpP!2?~UUOHHOMY.J4OMe~ ROnapHO HU3asUCUMblX 
x 8CfiwqHH xd i ' k ' , ' ' ~  1,. ,': jn; kb CpeAHUMU J H ~ L , ~ H M I I ~ & ~  

.' W@CTaure~ :T,WpeM: 06 ~ P & ~ U ~ ~ ~ K O M ~ ~ ~ H ~ N F  b ~ n f f e f e  



rpe KXY - n o p p e n n q u o ~ ~ b ~ ~  MOM~HT, onpenennemun corn'acHb (1.5.25). 

KO s r o p o ~  rpynne ~oo rno rue~ua  OTHO&TCII np+enbkye ta~onb ipac-  
npaenenccn, 6asupylouuec. Ha pnne reopeu. O=nos~d~  us HUX n s h - '  

eicd qeHTpanbnan npenenbHan ~eop&a, noropan tikeriuiena ycTaHosne- 
Hhm YCIIOBWU, npu ~oropblx  M)SHHKaeT I i 0 ~ ~ a n b ~ b l U 3 + 0 ~  pacn~eneHM9.  
Kan oTMeranocb sblwe, ~opManb~b la  S ~ K O H  pacnpenenenun ~au6onee ra- 
CTO BCTPellaeTCfi B IlpUpone CJly'lallHblX flBneHUM; OH BOsHMKaeT nPM CYMMU- 
~O&HUU POCTaTO'iHO 60nbuoro VHCJla HeaBUCUMblX C ~ ~ L ( ~ C I H ~ I X  BeIlMVMH, 
namnan us no~opblx B OTnenbHocTu CpasnuTenbHo Mano BnuneT Ha cyu- 
MY., f l ? ~ a ~ a ~ e n b c ~ ~ o  ~Toro . ,+a~~a. .~ ,nep~b~e 6bmo naHo A.M. J l ~ n y n o ~ b l u  B 

-reopewe, HaaueaeMon UenTpanbnoH npenurbnoll ~ e o p e ~ o l l .  KoTOpan MOXeT 
6blTb o+op~ynupo~ana CJlePYloUIMM 0bpa30~. 

n y c ~ b  XI,. . . , Xn - HesaeucuMble cny.canHue senwrunbl c Ronernt.1- 
MU c p e n ~ u ~ u  3HSI%yiUnMU mi u nucnepcunnny Di, j = 1,.  . . , n, u sunonm.n- 
eTcn ycnoeue 

Torna pacnpeneneHvle CYMM~I  cnyraanux w n u r u ~  .. 

npusene~  sb~eon s ~ o n  TeopeMbl nnn onutlanoso pacnpenenenHblx cna- 
raehnblx. npu 9TOM, ecsecTBenHo. 

m=n%; D = n D o ,  (2.4.12) 



YqHTbleaa nmHeRHym cmsb uexny f f l y r ~ R ~ b l y ~ ~ ~ u ~ ~ ~ ~ , ~ . . , g , ~ , ~  
(2.4.14), nonyraev acuMnToTurecKoe (npnenbnoe) sHpa5enm nrm nnos- 
H , ~ ~ M , ! , ~ ~ o R T . H o ~ , u ~ c ~ M @ ~ - ~  (% ,? l ~ t ~ l l q ~ a ~ ~ B O  , P ~ ~ ~ I ! + W ~ ~ H H ~ ~ X - C J ~ ~ L L ~ R -  
HWX WIU.14H c K O H ~ ~ ~ ~ ~ I ~ Y I ~ C ~ H Y M H - S H ~ ~ ~ ~ ~ ~ ~ ~  i i ko~~~wku 'nu lcnepcu-  
*MU: . . 

, . , 6 ; ! ! *  . , ' ,>'"" 

., , 

~ i i n e  ,a n: 1.3 c~.ucnonbsas~yue~ cbpp~yny ~ f u $ & ~ : 6 $ n o  HaR- ', ) 
hd46 '.ripenenswoe &indiire~uU (L3. f81, 'a&iibrhii&! (&?18~, -tipuu&u- 
~enbno ,K '~uH@MH~&H~SM~ ija&pen'e"ne~ullo n n n  noora~ohih 60nt.uom r u c  
n s . n - b c s ~ o m n e ~ x : n ~ o r n ~ ~ w ~ ~ ~ x ~  u c x o n e ~ . ( n o ~ s n ~ ~ . ~ a n . ~ y n s  Mpap* 
flWJA7*@a$. , c @ ~ j ? l i U % . B ~ W l @ ~  C ~ L ~ G ~ U M O ;  : T ~ J % K ~ ~ ~ ~ ~ ~ o M H S ~ ) I ~ ~ I I  pa~npee 
nenennan.cnyralHan sen~un~tta. a n u e ~ c a  ~ v v o R . , ~ e ; s a s u c u ~ ~ ~ x  CAyflwR~wx 
nOn,OXUTWlbHblX UCXOUOB (WUHYLI) US 73 WSMOiKHhlX UCXOAOU, 

PI,  . , .. 
i . ~ ~ G p ~ b a : d p & n ~ d . &  s~p;lmcAne ~ ~ % T H ~ w ' & ~ o > ~ ~ o c T . R , c Y K  , ... 

t&i;, norna.~yeh&ue n'-'.Y~bb',ke sbin6nnre+u., ppeRnbnaiau.'ita~ m sbiurei 
rso cnareeMale UMWT onunalcosble pacnpenenentqt. , >,.' . . . . , . - . ;,I.,T-.,I.>>G~ ;,n.~, .:. 1: ::-,:.,, .~ , i ,  , [  ..(.; j 

X ~ P K T ~ V M O T U ~ ~ K Y K '  +~H~rl . lo ,.. . ~ d p ~ M p d 6 a ~ ' t i ~ e  I, .:; , , ~  >::T'., SY,%$$~ [Z4.1ti,ti,7% 
rnacno (2.4:16) M ~ X H O  sanucaTb, orpalturunancb B r~ei)so~ npu6nmmenwu 
~ p e v n  m & a ~ n  pbgno,xenun, h.*nge. I 

SWcb, KaK U BblU%!w = I(S/~a/a:yv? = (&/D$,- 3) - K O S ~ H U W H T M  
' i ,  U ; ~kk@kdrPuw u S ~ & I  . .. 6vfiq6~$~6.,q~&e~~-f06;p~tnara~ ittopyw ~ K C R ?  

H W T ~  B C T C ~ ~ H H O ~  A orpanuru~aucb  BYM MI^ Y ~ C H ~ M M  pasnoxe~un. no- 
ny-qs~ : * . , .  .:,.. .-i:..:-rrr.r,r . . , ; .-:::. I - . . . . \  [ . \ ,q  

" !,~. ,,-, .:y,..:., :,, 

(2.4.19) 
.. . 

. ,< 

no n a p a ~ e ~ p y  y: . , 

nee sblpaxenue MOXHO lanucan B ~ u n e  

eTCTBeHH0. 

' flpmsep 2.4.1. B r a r m s e  nphwpa ucnonbsow~n ileltrpanbtioii npedenbwoDl 
MU HaaneM pacnpenenenue nexoropoa tbynnwn  XI, . . . , X,). samulqea or n 
, 1 )  ~ e ~ a s u c u ~ b ~ x  cnyraa~btx nennwn X i c o  cpww~nnu s ~ a r e n u n s ~  Mixi) = 

n UHC~ePCWIMH M{(XI - = D(Xi). 6yneu nonararb, r ro  &YWK~I 
, . . . , X,) umer aenpepwsmte nponasoanwe nepsoro n moporo nopanxo~ B onpen- 

T O V K H : ~ ( ~ I ,  : : i ;%). Paanaran +ywrww  XI,. . . ,Xn) s DIP~CTHOCT~~ ?O.IKH 
I,..,:. ,mW) B pnn Teanopa u orpannmsancb nepsblwnsym me.a.nxoro paano- 



- -.. . . ,. .. ,. . . ..: 8' iq+p p ~ ~ ~ p y  i p a ~ < ; i k ; ~ u i ~ t i o a a  p i  miqn6 
nelinm'. 

7.. i 
R* . ~jlbXiq&:+iH~I$ : % f & ~ T e n b ~ ? ) l t ~ * a p U ~  

. ; , .&;isup $pawshi),, r&b~atKue~;ptiHnlcr. 
M e r H r e e k k $  pe neloi'y ( i (bf iq  

(2$\~;:- .!?I , ip-.:., ,,'* , 
" '  ' ' 

UI$$ hs&Be uqaa&LX~, i = I,. . . , ri, u w e w ~  KO- 

nevwble c p n n u e  e n a r w u n  M i x , )  = mx n nmcnepcum M{(X, -rnx)?} = 
= D Y ~  -ariai(ki$nsi&iho ux'&cnbe&nU&uC. Vd'XWd&BdEfnu 6dnd no- 

 nose-nepasenc~sa 9e6rruesa. y6usaer r o n b ~ o .  KaK lln. B u m e  c ~ T M M  

ewe  pas n e o 6 x o n u ~ o  OTMeTuTb, <TO B ~ C ~ O ~ ~ S O B ~ T ~ C R  rpanuue l  qepnoaa 

. . . ,, , . . 

~? , ,  . 

: /  I '  . 

;< , ' 

HOMHanbHO paCnpc2nenewrhlX cny.laRnblx aenHVUH OnPc2nMleTcll +op~ynoA (1.3.11). B 

poa ne06xonmvo nonomrb ic? = n = 13, k, = [(d = p +  ~ ) n ]  = 10,s. 131 = [6,S] = 
rne rsanpamble cro6aH oanavaloi qenylo vacrb npc6noro vncna, raancvennoro 

lix. Mcnonwyn C T ~ T H C T ~ V ~ C K H ~  la6nnqbl 18, 41. 72 w np.], nOnyvaeM 6onec rake 



110. . :  ., il(acm I; ~EHOBW~~.~OMI (BHU~~(TBOPHU mp0h-a .. . 
1s ~ ,: . . , - . . . , . : ... : ,,:,. ( . . " .. . . . ,,,! ;: 

3H&eH,,e, ycKoMoa aep~nr~o~;rn $ .= C cf+,k(r< p)13-k .4 . 1 0 - 4 ' +  . M I ~ . -  arorb 8 ,  - . , . . , , , :;,: i s-5 ;. . , ' , LC.A C T.b;:.,.i‘l, -;. , , ,  i ~,. ., .,. 

npnuqpa .nunnM, r ro  t~e ,p~~nn r,panmqa qepnoea SHaFuTeopno 6 n n v . l  6onee ~ o r n o y  ,!,..? -.,-a " .  , >.*,.,..... ,,  , . . .  . ! . . ,  
iware~nw, rgu rpa~uoa, nonyqaeMan na ocnoee nepaeen,msa 'ie6t+esa,, xora rpe6ytr. -L.+,,s. w : . . , . . . r ~ . . ~ ~ ~ , v  q :..:. ..,> ,:> 2 ,:..,? .,. ., .,, . ,: ,.., ..,:,:k .=,. ,. ,4 , , 8 

3ngn;cnk oa~bna'idcn~;~ene~nn s n e r n ~ ~ ~ ~ ~ b l x ' c o 6 b l i u i  w &nee bbkwblx smr~cne~uu. .,.,9e,, - , ~  . i .  f ,< :: ., ,?,.. :>, - .,,, .,; ;. ,- , . . .  - -  
, . .  . , 1 :  , ,: 

,, r.,.sti,:': .. . . . i.'.' , .; ( . , "'. " .. ' ,.: ,;, .. . .. 
:. . . , . ~ ' K ~ ~ l p ~ n b ~ b l e  ~onpoobl H : S ~ Y U  qaem~ ; C ~ T M ~ M  K~ '.. 1 . .  . 

2.1. 6 q e ~  ornnque naxoxnennx saronos bcnpqeninnn anc~peinbu . , i ' . i .  . . ...,.,. $ ,x  . ., ;.,!i. ..vli':. i . ,  ~ . .  aenwun or nenpepblunux cny.laflnbIx eeniiqmn? . , , : , . . . P: , , . . , ; ,  , . . . . . .  :... > .  . ,.... ..I+. ,::I . . , . 
2.2. no~aaarb, qro cnyqanmble nennquinm YI n 5.  ~bY6pb~saarimno onnoanaqno - ~ . .  . . ~. . . , . -  ~. 

csusanbl c, , ne~qsul;(r~.y~n cnyraqnblun .BqnmH.aM.n XI , u Xz COOTHOUleHHRMU " . 3 ~ ~ n e p a ~ e n r  ~ b i r q e ~ d k  6e?&&oc~nar~ n ey- 
y, = v l ( z l )  m M = ~ ( x z ) ,  nsnnwrcn rarxe neaasucn~b~~u.  pose^ cj.i~b'~& p&~reo&m~Os'. cy- 

2.3. Onpwenurb nnornocrb seponrnocrn cnyraflnoa sennqmnu Y. ms ~ d i i 6 r k a  He r0Gpk= ~iopirrn BA, B nyv- 
8 mew CJIYUW TO~OPHT 'MOXET 6bITbi; a nan- 

Sonee 'pscso samanxe~ HET. Ecnn gxogepn- 
=en= cor~lacyercn c T.eop.ueti, To,Aa.n,,nocnex- 
n e i  3 ~ b  p&a~aer MOXET'SblT6i ecna co- 
rnacie +4&yrk~eyeC . ib &b bsndiide~ HET. 

. : ,  
k n b ~ p r  . , ,  3h?ti&renn. , . s3eohwuin . . . ~ i . k s n ~ ~ o  . , , 

. . - . 8 ., . . . , 

. . ,  j ~ ( r )  n f~(o) nnortl9crm ~ ~ O ~ H O C T U  3roR TO-K~' s nonnpnbsx Koopmnnax r n a. 
~~ ~ ,. ' r J l A B A  3 

Bbl60poq~blii  MeTOA 

3.1. OCHOBH~I~  onpeRenenun u saaaru 
MaTeMarulrec~oCi CTaTMCTMKU 

Marennarnrec~a~ CrarucrnKa - pasnen npuKnannoti MareMaTuKu, no- 
CBFlUAeHHblA MaTeMaTlllleCKHM MeTonaM c u c ~ e ~ a ~ n 3 a q u u ,  06pa6ornu n uc- 

. nOnb308aHUR CTaTYICTHqeCKUX nPHHblX nnn HayqHblX U npUKJlaRHblX BblBO- 
nos. n p e n ~ e r o ~  MareMaTnqecKoti C T ~ T H C T U K ~  asnneTcn +op~anbnan Ma- 
reMaTnL(ecKan cropona CrarncTuqecKMx Meronos uccnenosannfi. 6espa3n.r- 
Han K cneq~+nvec~ot i  npupone usyqae~blx 06be~ ros  Hnn C O ~ ~ I T M R .  Male- 
MaruqecKan CTarucruKa 6asnpyercn Ha nonnrmx u Meronax reopun aepo- 
arnocrei?, no pewaer csou cneuu+u~ec~ue sanaru CBOMMM MeTonaMu. 

nm6an reopun passusaercn B paMKax neKoTopoti MOnenH, onncblsam- 
.UeR OnpeneneHHblR Kpyr peanbnblx nsnenuA. n s y r e ~ u e ~  KOTOP~IX u 3aHM- 
Maercn nannan ieopun. 3anavcn reopnu seponrnomeR nennercx paspa60~- 
na Meronos naxoxnenun seponrnocreti pasnu~nb~x  cnomnblx c06blrnti nnn 

, ~~ :: QaHHoGl eeponrnocrnon Monenn. npn  TOM nonaramrcn MSB~CTH~IMM HCXO~. 

iil.l. . ; . ,  . .. , Hble seponrnocru c n y ~ a ~ n b l x  c06blrnR (cnyqatinb~x ~enuqun). HX cpennue .. . , . d . ,  . .  . sHaqennn, nucnepcuu, +yn~unn pacnpenenenu., nnornoc~u  BepOnTHOCTH 

. . ? .  
1-a. OnnaKo a npaKruqecKMx aanaqax nonoxenue cosepwenno woe:  

..,:, / . .  - .i , , .  ,,. ,., . , Monenb u C O O T B ~ T C T B ~ ~ U ~ ~  B ~ ~ O F ~ T H O C T H ~ I ~  x a p a ~ r e p n n n ~ n  HeMsBeCTHbl. 
. .. , .  % .: , , .. : .  . E ~ U H C T B ~ H H O ~ ,   TO MOXHO cnenarb npu usy re~uu  c n y r a t i ~ b ~ x  nsnenuti - 
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W 3  STUX OnblTOB. ' n pu  STOM :na&.u~e~b: B1.B%ny, 'IT0 BCI~KHA BKC~CPUMBHT~ 

,csnsa~ c oruwt%a~w n a f r n m a e ~ u ~  u w3MepeHuR. .. - - -Rosso~y  - -- c r a~uc ru rec~aa  
Moaenb nnmHMn u .xapa~~epucru~u ,  n o n y r a e ~ ~ e  uls'onblTa; nsnnmTcu npw- 
6nwxen~b lM~ .  Cnenoaarenbtb, Hano yMeTb OUeHHTb 0Ulu6~y W n 0 C T O k p  
HOCT~ (napexnocrb) n p u 6 n u x e ~ ~ o r o  anare~au  nnn nonyrenHon  onen nu u 
C T a T U a Y ~ $ f ~ ~ ~ ~ ~ ~ ? F T @ & ~ E T H F  ~ ~ 3 ~ ~ ~ $ & , 7 ~ $ ~ & b j r ~ 4 ~ , $ b ~ ~ ~ ) .  

K p M h  YnoMnHyrblx b u u e  aanar onp,enenenun XapaxTepucruK (unu na- 
paue~pos)  onen nu b~ cnyraRHux senwrun, 0 MaTeMaTurecKoR craTucTuKe 
B O ~ H U K ~ ~ T  3apara npusepau runoTes. Hanpu~ep,  anpuopu nljehnona.rae~a 
' ( ~ b ~ ~ ~ u n e i d : ' i n n O : Y ~ ) , " ~ ~ a ,  ,,.;., ,, . , , .  uoyyie+\ie cnyvafi~ble nenuru~b l  nonll'u~a- 
IQTO1, H O p M a n b ~ O ~ # , . p a c n p ~ e n e ~ ~ m . ~  Heo6xonu~o n o  pe9ynbTWaM OnblTa 
n p ~ p u ~ k , ,  ncqruepwnapTm n u  p;an~an runoresa c sanaHnoii nocToeepno- 
CT*. C no&$b6~blMu BaaaqaMH WUXOAYITCII BCTpqaTbCU I&PT~'~HO raCTO 
ri yjasnriq~bq . . . I ~ , .  n p u l ~ a p ~ b x s a d & r a x ~ ~ 0 ~ n a  na6nmnae~ue cnyqafiHble m u -  
~ H H &  anllPO~~wMuR$~~.i51 E!Y&C&K~MH CJlyVaRHblMU BenUSHHPMU. 

M T ~ K  ,di,- Sanity? M ~ T e p ~ ; m ' t ~ K O ~ , C T a T U T T U K U  COCTOUT B TOM, V06bl RO p e  
s y n a r a ~ a ~  nmdsneHHbtx s ~ c n e p u ~ e ~ r o e  (na6nmnenuR, wsMepenuR u ~.n.)  
corraauTb npencrasnenue o TOM BeponTmTHoAcu~ya~Uu, C ~ o ~ o p o C l  cTan- 
KUBaCTCn MCCnCROBaTenb. CT~TUETM ' I~CK~~  MOWllb OnUCblPaeT TaKXC CU- 

Tyaqwu, Korna 6. ~ b a e n u  usytaekdoyo; n8neHWn ( C O ~ ~ I T H ~ )  UMeeTca Ta unW 
wan.  HeonpenentHHoclb B s a a a i i u u ' ~ e p e n ~ ~ o c r ~ b l x  xapalc-repwcruK (napa- 
~ e ~ p o s ) .  ' M ~ ~ ~ M ~ T U ~ ~ ~ ~ ~ , T ~ C , ~ ~ K ~  -ca5,Q:'rw~a~:o maTucrwrecKux B~I -  

eonax.  OH^ y r o r ~ a e t  unu iunnnner  c s p y ~ ~ y p y  & a ~ w a r e c ~ u x  ~onene i l  
no pe9ynbTaTaM np0BORUMbtX na6nmnenuA. Me~onb l  MaT$MaTU,qUKOR ma- 
TUnHKfl  m b ~ 6 ~ $ Q ~ 8 f b . ~ i f i h P f ~ f i b @ & @ b ~ ~ f i b ~ ' ? ~ $  ?&Bn&H&&X W c n e  

pUMeHTos, H 9  M O p ~ ~ l $ ~ P ~ T b ~ B & W  @~~~~P .PMP~T~ !w .u~RRY?  WUHOHPnbHblM 
o6paao~.  Heo6xonu~o TaKxe yqccrb, *TO s pacnoprIxeHuu nccneqqsaTe- 
,i~-&rirrtio h*ee~'k%.drpadnrCHMblR n d % I ~ ) r ' f M n ~ 4 & r i y ) ~ 4 i ~ ~ 6 r p U ~ e H -  
rduH& 8M=T~puan;.no ~ ~ f ~ p o ~ y . ~ g & & ~ ~ ~ ~ ~ ~ ~ ~ ~ i b  '~%r(i$f(oq&&ld6b;&c~fi 
napBeMoR ,sep THd=moI cu Tyafia n' h,m-oli* :. '0,' :" ' ,$>, ,,>.< :,:.: ~ . .  ,.',. .. ,,- 

.; w *ann om&n~Hn~5~ f i 6~ I (  fi3~smige&an mm&-mr ~ e p ~ ~ o & e @ ~ r i p u ~ ~ ~  
. . . .-, 

TMU'WCY, u i u  u ~ b ~ x ~ p e u e ~ u i +  @%ckbBe n a 5 n t b t a r ~ t k k : n a ~ - t i ~ ,  +opMupye~- 
w dn'p&$ne~nan h ~ x u ~ n ,  .&asblsaeuan ciarnh~~iib&? Bun s?%W+y~KdCiu 
( O T 8 T H ~ K n )  o ~ V I ~ T ~ ~ , d ~ ~ H K ~ i H o ~ : ' $ a f i ~ ~ e ~ i  IC1$7eh+i+4m@j :&a$u- 
nuKu u,yn*Bow ee. n'pdM&ePus~.s npfiGnaaHof@n#$k&i '., ..:, w. :j' : ~ : '  

&nynpolqewwr p a e e a m B a e ~ M x  d o n p a e ~ ~ ,  kan ~Faeriiio; & e ~  no- 
naraTb; eon us^^ ne;BPoei,peHa d c b 6 r n , . ~ q ~ # ? 5 l i ~ f i ; e ~ i r @ ~ t b ; c ~ ' ~ i ~ ~  -A 
HeaBYICWME4, :a yGnOBLM InX riPUBS~H8fl:noSTdflHHbII B * T ~ M ' & ~ ~ ~ W H ~ % M ~ ' ~ D -  
ner~I~mMeeT~onpeaenennan n~nusauusc;cn~rnonL~y aW!SpciXbncc-y~~ 

sKcnepuMenTal MeHflK)Ta. . .  - .  . I1 .,z!:,~, , i::,, ~ 7 < ? L ,  *.:::::: , ,. : I  t .  

.., , .&e~u~H$senue-  a :passu~ue ~ a ~ e ~ a ~ u r e c ~ o ~ ~ - c ~ a r n C r u ~ u ~ ~ p ~ P e n u -  
noca. ~ ~ O C H O ~ M O M .  ~ O T D ~ ~ H ~ M M  ~ ~ ~ K ~ H ' K w .  - B $ac~mq.?e s p e m  ee M e  

%&I 9HaYeHYIn HaSYBPIOTa B ~ I ~ O / ~ O V H ~ ~ M H  SHaYeHHflMH UflH 3neMeHTaMU 
pKH. M ~ o x e c r s o  B C W  B09MOXHblX ka6n~)leHuU ( O ~ ~ ~ K T O B )  HaSblBa- 
re~epanbndff coso~~n ioc rbm.  M n o x e c ~ ~ o ' b ~ o 6 ~ a n ~ b l i c  ~ a 6 n b n e ~ u A  

aen~oa) xl,xz,. . . , xn us reHepanbHoU coBoKynHocTu ~ a s ~ d a e ~ a  ebr- 
rnoff coso~yn~ocrbro unu BM~OPKO~.  'iucnb s n e ~ e n ~ 6 e  n'bi60po~~oFi 
YnHoCTM (qbIcn0 B ~ I ~ O P O ~ H M X  3H'arenuR) HaSblBamT 0 6 b e ~ b ~  Bbl- 

KU. Ecnu mce sneMenTu ~b160pKU npenc~asnnmi coeoKynHocrb Henaeu- 
MX cnyraatiux BenbIqun, BU~OPKY H ~ S Y B B ~ T  HeaadncuMoff. Ecnu sce 
UeHTbl nesasucuMoR B ~ I ~ O P K W  ~ O ~ ~ ~ M H L ~ ~ T C F I  Oa~oMy u T O M ~  xe  pacnpe 
eUbIl0, BblbpKy H ~ b l ~ a t O T  0~1~0@0nHOff. 
06blrno reHepanbnaa coaorynHocrb conepxwT KonerHoe MHomecTBo 

%H~IX S ~ ~ M ~ H T O B  ( o ~ ~ ~ K T o B ) .  HO'OHO. KaK npasuno, nociaiovHo aenu- 
. I l o s r o ~ y  npu ~ e o p e ~ u r e c ~ o ~  pacc~otpeHuu (nnn ero ynpoue~un)  o 6 b  
' reHepanb~oa c ' ono~yn~o r ru  npennonaraercu ~ ~ C K O H ~ ~ H M M .  nono6~oe  

~n~asnbhsak~cn  TeM, ;TO y i e k u r e ~ u t  06aewa renepanbHoR co- 
, n a r u ~ a n  C HeKOTOpOR POCTaTOqHO 6onduom BenU'hHbl, yXe He 

asblsaeTcn Ha pesynb~asax 6 6 p a 6 o ~ n u n a ~ ~ b 1 ~ .  n p a ~ ~ u r e c ~ u ,  ecnu rncno 
i?iuen~on renepanbHo* c o s o ~ y n ~ o c r u  B CTO n 6bnee pa3 npenocxonuT 06- 
sb~bpnu ,  renepanbHymcono~yn~oc~b MOXHO nonaran 6ec~onernoR. 

C~a~uc ru rec i uR  Melon uccnenosadud-&uux csolcrs re~epanbnoa co- 
HOCTU K~KUX-nn60 0 6 ~ ~ ~ 0 s  Ha otnone U S ~ ~ C H U ~  c s o l c ~ a  nurub VacTu 
0 6 a e ~ ~ o s ,  asn~btx B sune sb160p~u. nasb~saera' s b 1 6 o p o . t ~ ~ ~  M~TO: 

t k e n a n ~ a n  nb160p~a nonxHa nocraTorHo fion~o oTpaxarb O C O ~ ~ H H O -  
ncex s n e ~ e ~ ~ o s  (06ae~ron) renepanbHoR coeouynnocTu. 3 r o  oreHb 

&n.o,. .~nu renepanbnan coeoKynMocTb uuee? OnpegeneHnym Heonnopon- 
b. Hanpu~ep,  ecnu usMepenun HenoTopoii +u+uqec~ou senwrunbl npo- 

npu-pasnblx ycnosuux, TO B sb160p~e nonxnu  6urb  npencTannenM 
HII~, OcyuerrMeHHMe npu paatiux ycno~unx. #Hare rosopn. OTO- 

m a n  sb160pna 6 y a e ~  npencrasnflTb B C ~  C O B O K ~ ~ H ~ ~ .  c npyle~neuoi3 
L)CPHOCTbK) nPM BblflOnHeHbIU nByX YWOBUR< ' ~ 

pKa ROnXHa 6blTb npWCTaBHTenbHOff. ( M H O ~ O ~ U C ~ ~ ~ H H O R ) ,  9TO- 
11s HIR Mornu nponsurbcn nce s a ~ o ~ o ~ e p ~ o c ~ n ,  cyqecssymqne B reHe- 
nbHO8 COBOKyflHOGTU: 
i 2) BneMeHTbl B ~ I ~ O ~ I S H  POnXHbl 6bl~b. 0~06paHbl O ~ ~ ~ K T U B H O ,  TaKr.9TO- 
1l~axnblb7 3 n e ~ e ~ ~  renepanbnoR CoaoKynnocTm m e n  onunanosym sos- 
WHOCTb 6blTb o~o6pannb l~ .  T a ~ y m  nb160pKy HaSblBaIOT penpeseHraTn5 

b;, Haubnee qacro McnonbsymTa cneaymuue cnoco6w o~6opa abl6opru. 



114 Yam% II. M ~ T ~ M ~ T U L ~ ~ C K ~ R  CT~THCTWI~ 

Cnyraiinblk o~6op. Jlm6oli cnyranHblli 3~cnepm~en r  Momno pac- 
cMaTpuaaTb KaK CnyraRnblR sb16op o 6 a e ~ ~ a  u3 6ec~onernoR renepanbHo4 
cosoKynnocTu. klnare roBopn, B pe3ynbrare nposenenun n nesasvlcn~b~x 
nOBTOpHblX 3KCnepYIMeHTOB C HeKOTOPblM O ~ ~ ~ K T O M  ( ~ B J ~ H L I ~ M ,  CMCTeMOR, 
~ C T ~ O R C T B O M  u T n ) nonyraelu nocnenoeaTenbnocTb n na6nmnenHblx 3 ~ a -  
renuA XI, x2,. . , x, neKoTopoa cnyralinoA sennrnnbl X 3 ~ a  nocnenosa- 
TenbHOCTb ~ a 6 n m n e ~ n t . l ~  naHHblX MOXeT PaCCMaTpMBaTbCa KaK Cny'iaflHa.8 
0bl60pKa U3 ~ ~ C K O H ~ ~ H O R  COBOKynHOCTLl3HareHU~ CJly~aRHOR BeJlU'lUHbl X 

CepuRnuii ~bl60p. B KareCTBe B ~ I ~ O P K Y I  6epy~cn nonpan 06beKTbl 3a- 
naHHoro o 6 a e ~ a  n 

Mexanurec~uCi UnU C U C T ~ M ~ T U V ~ C K U ~  0 ~ 6 0 ~ .  06beKTbl 0~6npa- 
mTcn repe3 onpeneneHnoe rucno (nanpu~ep. Kamnbla necnTblR, nnTune- 
CnTblli. COT~ IR  M T n 06aeKT). 

qacro onucannble Bblwe cnoco6bl o~6opa  ~ 0 ~ 6 l 4 H U p y m ~  B SaBUCMMO- 
CTM OT KOHKpeTHblX ycnosuli SKCllepYIMeHTa (IICCII~~OB~HMFI) B ganbneR- 
weM 6 y n e ~  nonararb,  TO paccMaTpusaeMan sb16op~a nonyrena B pesynb- 
TaTe cnyraanoro o~6opa  

kl3y?e~cle CXOnHblX O ~ ~ ~ K T O B  MOXeT flpOL43BOnUTbCA KaK no KarecTBeH- 
n o ~ y ,  r a K  u no KonurecraennoMy npvlsnana~ 

npn KayecTsgnHoM usyrennn 0 6 a e ~ ~ o s  onpenennerca oTnocnTenbnoe 
%ICnO O ~ ~ ~ K T O B ,  o6nanamqux K~KMM-nM60 KareCTBeHHblM npM3HaKOM ( ~ a -  
npurvlep, orenb nnoxon, nnoxok, nocpencrsennblli, xopoluu8, orenb xo- 
pouun). npn Konurecreennblx n p u s ~ a ~ a x  uMemT neno c onpenenenMeM 
pasnurnblx rucnosblx xapaKTepucruK unu sa~onos  pacnpenenenuli rene- 
PanbHblX COBOKyflHOCTeR 

P a c n o n o x ~ ~  nocnenoeaTenbHocTb 3HareHnR pesynbraros na6nmne~uR 
B ~ 0 3 p a E ~ a r n q e ~  nopnnKe, 0603naran repes x k e no sennrune na6nm- 
neHnoe snareme Torna nocnenoaaTenbHocTb (3 1.;) MomHo 3anucaTb B sul- 

ne 
=(I) < X(Z) < . .. < x(k) < . . . < q,). (3.1.2) 

nocnenoea~enb~oc~b n a 6 n m n e ~ H ~ x  snarenlia MccnenyeMoA cnyraci- 
HOR BennruHbl, pacnonomeHHblx B s o ~ p a c ~ a r n ~ u e ~  nopanKe, na3bl~ae~ca Ba- 
PMBUMOHHbIM PIlROM 0bl60pKM UJlM nPOCTO BaPMaUMOHHblM PSL7OM K a m n o ~ y  
sneMenTy x, sbl6op~n (3 1 1) coorseTcTsyer onpenenennoe Memo B sapua- 
UUOHHOM PXnY Mec~o,  3aHMMaeMOe 3neMeHTOM ~ b l 6 0 p ~ n  B BapYlaUMOHHOM 
pane, ~asb~saercn paHroM ~ ~ e ~ e ~ r a  0b160pKM blnorna k-ci rnen sapnaun- 
onHoro pnna 06osnaram~ B suae x("), k: = 1,2,.. .,n Clnenb~ sapuauu- 
OHHOW pnna (3 1 2 )  B CB83U C HX YnOPZI/lOqHOCTblO He 8BIIamTCII B3aYIMHO 
HeSaBUCMMblMM BeJlU1IYIHaMU, naXe eCnM VleHbl ncxonnoli B ~ I ~ O ~ K M  (3 1 1) 
aBnnmTcn B ~ ~ M M H O  H ~ S ~ Q M C M M ~ I M ~  Benuvunaim KaxnblR rnen Bapuaun- 
onHoro pnna ~asb~eaerca nopmKoaoa ( p a ~ r o a o ~ )  cTaTncTuKoR. x(k) - k-n 
nopaaKoaaa crarucTuKa, - nauMenbluee anarenue, x(,) - nan6onb- 
wee 3Hare~ne. pa3HOCTb x(,) -%(I) - pa3MaX M n M  WMpoTa Bb160p~u Ecnu 
n - Herewoe rucno n = 2h  + 1, TO r ~ c n o  T = x(htl) = xked na3b1~a- 
eTca abr60por~on MenuaHofl, oHa ABnneTca n p ~ 6 n n m e n ~ e ~  MenuaHbl 2,,d, 
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pan,-80npenenne-rcnp-uis peureHMn ypas~enun. F(v,&): = 112. Ecnln n 
reTHoe rucno (n,= 2h); TO ~b160por~oci  MenHanoc nsnnercn %=no 

$' ~2~~ = ( ~ ( h )  f x(htt))/2.,, ~ ' 

B ~ ~ U ~ U M O H H ~ I A  pnn (3:1.2) n ~ n n e ~ c a  peannsauueR cnyraMnoro sapua- 
(i , , .  , , 

(3.1.3) 
, . 

e,Menrbl sapnauuonnoro pn&a namT narnnnnoe npencTasnenue o 
~ e - e o ~ ~ b x ~ ~ ~ x  jnarenuli ucxonHoh cnyraanoir s e n u 4 u ~ ~ 1 ,  c i ine- 
36pdc5'; ire~Tije rpynniposa~ua' Ha6nmn&MR U + ~ K  hahe;. 6 r~n3M 

~MM B ~ P M K ~ ~ L I H ~ I X  3aRaVaX MaTeMaTM4eCKOci CiaTRCTMKM nf ien~?aen~& 
epec s~anvle pacnpedene~vii n a p n n ~ o ~ b ~ x  CT~TBCTMK M' $atflpkhenehun 
ha& 0 = ?(,) "X(l). Han6onee n p b i ~ o  sblknaTc3 sbrpakehvla nnn 

eHL4fi MaKCUManbHOrO fi M U H M ~ ~ H ~ H O T O  3~areMhR B b l 6 b p ~ ~ :  ' '  

rnax{X~,&,  . . ., X,} , Z~=.mjn{Xl, X2,. . ., X,). 

e ,oTMeqanocb ~ b ~ u e ;  B qa?%eQ~eM 6 ~ 4 e ~ . n o n a r a ~ b ,  r-ro B ~ I -  

) 8 E n n ~ C U  a&iopOnH~R. k? H , @ ~ ~ B H c ! ~ M o R ~ ,  . , 

p a . C ~ & ~ J L ~ ~ l r ~ .  M ~ K C U ~ ~ ~ H O ~ O  3Ha'ieHMR Bb~60pK~,onpe~e- 

, . .  , .  , , ~  , 

z/J=-~{x~'< %;Xi< y,..:,X; <,)= F?(g);'.' 
. .  . . 

(3.1.4). 
(x) d5 - +YH<L(YIR p a e n b i i & i ~ ~ n  =nyrannoR sena- 

;' FL('z(t),,- P{Z < z j  = 1 - P:tz $ z) = , , 
, , 

z ,Xz 2 z,...,X, >;z) =Il.-[l.-'Ex(z~)]n..(3.1.5) 
1 ,  ::. . .,. . . ' nbnira;: G o  +YH~udk $acnpen&ne~u3 c n f r a ~ i b l i  seni<unb~ X 

ePeHUMpyeMa7t, WlOTHOCTM BepOflTHOCTU MaKCMManbHOrO U MnHM- 

anbH0r0 3Ha'ieHNfl BblWdM ~ P H M ~ ~ J  BMn 

, . &(Y) = =~X(Y)F;~~(Y);' fz(I)' ="nfx(r)[l - ~ x ( z ) ] ~ - ' .  (3.1.6) 
. , , !  

M< ~ ~ O ~ H ~ C T M  B ~ $ o ~ T ~ ' & T M  nPOll3Bo~b~oA nbpan&?R 
pnM co6b1me t < T < t + dt u s b i r n c n n ~  ~ep&;"o&b 

ro  co6bl~un P { t  <T < t+dt )  = fr(t) dt. Co6b1~me n:po~soane~ Torna u 
Hospevenno (COBM~CTHO) sblnonnnmTcn cnenyrn1q.e 

CnyraRnblx sen urn^ X,' 6yny-r Menblue t, od~a:'t;lyGa~naa 
ne (t; t + dt), a (n- k):tnyrainbrx 

THOCTll BTMX COBMeCTHblX C O ~ ~ I T M R  

[I - %x(t)]n-k, qkcn6 cnoco6o~, 



nnn onpencnenun Qy5 gyu pa&pCUwe"w( F p N o c T n  D ~ ~ T H W T Y I  
- ' ~ ( ~ ' ~ & & X ~ ~ ~ , ~ ~ ~ ~ ~ k ? 6  C O ? ~  l!ly$. "nOTHOcTb &=PO- p a y x a  U= Kin) ., 

I I T H ~ ~ ~  hn,: nfiaennx. rmneno~.~sapflduuo~~+ $ai. :~ibAk * iii~ pac- 

,&m? 

N i  '. 4i<jjr:., .;? .>. 

p ~ i ( ~  "), =p& 1) < . x . . ' :  & cr ' i: . --p;.i% , . f A t7 . .> . . . giso.g::v~,e . . . , 

1 - .  i = 1 :.IFxQ!-E;c(p]ln~,~ ,, i P ;  ..i,., 
. ,... . .*.l.h)~ ~ , . ~ .  1.1.~ I - .  I . ~ . ?  . i , t x , )  . . . . ,, , . 

70 :?w&axekuk ppal~hbl n i  u z ' nonyqaeM coi~acr- " . . >  . , <  , : f . :  " Y  . r 

: :  $ 5  - , , , , ,  . , ., , ~ ; :;; ' 3;. : . . I* ,~>~:>>:N\~ .,: .+.>:>zv . ., );>:I :.I!.-' "" 

, !; , -=&s(.p+~w~=;,n(d--,l~[~&,~~]. % -..~$(a)]*-~f~(~) fi(a):>. .- . . 
Ci > . ~  . .L",\" ;w.:y,$:,~,.q , , $ T  ;>,:4., >*>: .$.. :~ . <  $,.> ..A** , ,:<j F.< , , I  , , ;. c,,,., :. 

YUibiian r f o  .n = rC,q - z(~>~=:;x -,=.<.% &$$K<~,~:  p~nRC9,ebgn~!. 
; * : , . , ; .  . ,< 
P,a3M:ya1:yyF'P34Ty [y ,?*a?=* \,'>, , ,,, g s,,!; ,.i.,:i,l ; .::,*t.> ,. !Jy .#  ~. 

. . 
, n,on.qsanrur .B ;fiqcnqannB,.vp~~raan~, p g e  nonpyennyto +,op.yyny: nn4, 
? r ~ a r ~ s @ . : . n ~ v w  ,BBPWJH~F?~ ;fY5(yrl"3, . . .C~ IB~~ .HWB;ARR ,+YHI(UKH. 
cnpy(eneHll8 Pa?MW$..npulMe,T.>?*U [8, .38~.6~, . !%: .~~.1;57  :.I T - ,  , . . ,  .. ~ ,, .,> 

u2 FT 1/(4nf&,) - nucnepcun bw60poll~oG MeuuaHbi, rue fwd .y 

abl- 



HUH CnyqaRHOA sennq~nu ne OHM ~ ~ p a n c a m t m  
. r e p  nepe~ennb~e, +$d~uudii~nbno pacnpenenq 
nun cnyqaAnoA sennqunu X, H, KaK npanifnp; AocTarorno cnonc~b~ nm 
l i e n o c : ~ ~ ~ ~ ~ & ~ ~ d ~ ~ p a c ~ e ~ a . ~ B  [3?, 57]~f1ph&enP'npumep~ ~614i t r r ie~un 
~ C U M ~ W T M W C K ~ # . ~ ~ ' U ~ @ @ ~ ~ C H M C I  . B K F T ~ & ~ ~ ~ x  .nalleii~R 'ipd$dndB . . ~bl -  
Q p ~ v r  an. pnaa pacnmn&i~ki cdyriAnoA sm~T~ititdt E: '':..". ' . /.: , 

arm ynpoqenun sanucu, oco6cnno npu surucne.nun CTaTHcTU~eCKUX 
i a p a ~ ~ e p ~ c i ~ ~  sabpoq~rib~x scnnrmk, c'nyral3bli sen twu~b ' (+yn ru~~)  n 
u ~ C  KOHKPeTHble ~na&?nulFi MOW &HallaTbCU OAHUM U TeMH We CUM- 

BO&W. ~TWT.eTggtoWUMU.;KOMKpr?THblM SHW?t?lrM ,*y~nyra$~blc ~ ~ U V W H  

(+yn~uua)., Hpnpu~ep, c n ~ u a ~ n a . ~  nwurmya.Xi MOXCT O ~ H ~ Y ~ T W ~ V M I  
wnoM q. Oppofjnaa sanucb, xo- n He, cosce~ Kop,KuTHa, sacro,,ucnonb- 
3yern..0 nNTegam@e,ng . n p n ~ ~ g & ? f l , M a T ~ a ~ ~ r e c R o A  cf'a~mc~u~&- $ K O ~  
yn.po,qgnue &snaq.enufi ne ponjrtno npuao~uib K n e n o p a s y ~ e ~ r n ~ ,  no- 
q o q w y  c)nw,yi c)?Mpona,B, e q w *  c?psesqBymuLeroO Bblpa::sHua. Gyne-r 
n % T ? p q ~ k n ~ ~ %  vqyi !?3.lcoHTe~.cFta. ~acc+~ ! !ae f l . b~~ .  p p p ~ w ~ s . . ~ ~ ~ .  . :,;,, 

npn a & q ~ ;  .... , . . , . . . .  . .. .., - . . . 1; . 
npu qk>+z.< x ( ~ + Y ,  . b:= l<,f+:.:::,az- 1; 0-(%2~1) 
npn .~,Q.s~~~;i : . : .~,  j v ,  , , .: ., :. :,*.,. ~ :., , ~~ . .. , 

T6rna ", : :.;;,, , r c L  *:: < , ? , , ,  >,.:, .3.,c ..;! :<;. : ~ .  - -  , > '  
. , 

. . .  .~ . ., .,. 
9 - . , , , ! ' " ,  : ' , :f,:'"". ', r 

Ft(x) = - c 4. - z(k)) = - c n(z:- xi). 43.2.3,) 
. . , ,.:. ., . . n..kl , . . . nxt=t.., . , Ii 

, .. , I , .  .. r. ,,.. 
. , .  *. .! &eyd : , c~~~~~oro . - x^a~PaRQeP jjj: .w ,hpm~ugx  &&,PKq~~an 

+ynrqnn pacnpenenenun Fa(%) fisnrterc. chy4aRnoW + Y H ~ u M ~ ~ ,  %pU6n*- 
s e w 0  o n u c ~ s a m q ~ y ~ ~ ~ n y . m  4 , y ~ ~ u u m  pacnpeaenwua F(x) cnyraAnoA 
denu*kgb~.X., ' - ! ~ 0 6 u o ~ $ u r n ~ p ~ ~ ~ x )  OT F(x),  n & i e ~ n ~ , q a m  nasbl- 
e.a-T T ~ p e T n r e c n o d , y $ i i i i e ~  pacnpencnYfiimc'nyraa~oA m u r u t i ~ .  

Ecnu s a  s ~ e ~ e ~ ~ , ~ i . , s ~ . @ ~ ~ . $  pa-yuqyy,.ng,csoeMy gHaYeHUP, TO se- 
nn8wItj . p p ~ ~ + ~ ~ g v , ~ q ~ ? + ? s n b ~  &./ai a ~ u n n r h r b ~ . ~ , ~ p + n . + y n ~ ~ ~ n  F w ( x )  
u w e ~  , p u a , ~ : ~ ~ ~ 6 p a ~ ~ ~ ~ u ~ . ~ ~ u ~ ~  pus. 3+2.2< ; .. . , : .> . . . $ )  ,. 







nsy!& ~ocwM~y,uNrqpeansM~ sfl!+yrs~;~.n~s. ~awaorio us .apr unwpnanos 
rucno n,f y~cnuru!rqe~cp . . ; ,  . . . .;; <mi,. :Q 

.-: : C m m c o 6 ~ ~ h ~ e ~ o ~ a s n e ~ u ~  ~ ~ ~ u c ~ u u e e ~ ~ x ~ ~ a a ~ ~ x  fc. nomqubm- Bncro- 
rpah*wipe'~o@e&y<~m.;nP4~e~fl~~ rcsnblco n n ~  ~ e n p ~ ~ ~ s ~ b k ~ e h ~ y 2 ~ ~ b t x ' s o  
,euiqny,..Mp8~ei-~ori:: n p ~ s ~ ~ ~ : s n e ~ ~ e ~ . ~ ~ d t ~ 0 r ~ ~ ~ ~ ~ ~ ~ ' ~ ~ b t ~ ~ t ~ n ~ M 6 ~ ~ ~  
r~crOrj,awM,06fiadaeT & l l d ) l l ~ ; O ~ d # e n ~ y ~ ~ ~ ~ ~ f i ( d ~ :  . .5.!qq ' I  ' L  7t''i. 

'-+, .~eo"~h8n~k"6iid. cn6td;6Cs& &blaviHs Pdg.hozl;,:!, .. . . , ...- I1 

hj, ~ a , p a , p ~ e b ~ ~ ~ ~ ~ y + ~ n ~  , p ~ 6 ~ p p p ; l ~ ~ x  eyaq.e-ny i n ~ ? ~ ~ q m ~ ~ ~ ,  q q?~ 
. ~ ; ~ ~ ~ ~ a n , ~ ~ c r ~ . n ! , a ~ . ~ a ~ ~ & t ~ ~ ~ ~ ~ p c ~ , ~ a ; r ~ , : ~ ~ ~ r ~  FI (YHBGHO,P~~: .M~?~~P~?~ 
m.;.i,swM+ 6?4hwy, wT+peaca%, :hj $3. rMcTovwe-Tepqmxp ,rn/w- 
dunyanbnble r e p m  cnenawon .BU~OP~,) .  MI~cpqqc,aT~HQI,,qqw+BeH7 

no CrnaxusamTcg ~o&&t toqru  ,m y r a e ~ o ~ q n ~ n e ~ u ~  B OTnurue OT ru- 
,I . 3 

CTOrPaMMbl 3Ml lU U4e&Ka?l dZyWCU(iiUh !$a&I&&ne~'d"&Hee ryBCTBUT~~Ha 
K rpynnuposKe LI[H.HUX ,nq: ! r jk~<kyr iaw Cpu & nociboentiu. K ~ K  no- 

KaSblBaeT nI?aKTH,quKWR . i ~ n w  wv pg~~yy  ;m~p.yyy pc6eypq2+ 
py.r uHmpsanb1. oauna~odo~ pnuubc (hj- = h = const), sa uclmmrenuew 
KpaRHUX u~Tepmad0i0. hl M:.h~~, r l f lpU :5TQM s x ~ i a ~ e h b ~ b i  qT06bl B KaXnOM 

~?._~:YTFPP%$ R,,FW~Y ~e , y ~ ~ y ~ , g . m . ~ . , ~ b 1 6 ~ f l ~ q n " l x .  s~a'je- 
HUR, ru&o Hn~epmanom 6b1no &opnn~a 10, a &ern sbc6opqu golpep G y ~ b  
.nopslnLa h a  M 6qnee. I ,.,' 

!".; 3"MeTolle ~ U C ~ ~ ~ ~ ~ M M H C L ~ @ W T & =  n ; l 6 & b ; ~ i b i ~ ~ p q + ~ ~ ~ , c ~ u  npeR=ae- 

msq,p. yjae ~ Y E O Y ~ ~ P ~ F T ~ S ~ H H D C O  F P ~ + ~ P ~ : . & ~ ; ~ .  ~CPWW- 
CTU f(x) aocrarorHo rnaaltan + y ~ ~ ~ w , , ; , ~ o ; n y q :  np.q@.y*mge nn0;rM.o- 

~ a ~ ~ ~ ~ ~ ~ s . a ~ o b : , n o m o ~ a ~ ~ ( : b n ~ ~ ~ q e r e n n ~ ~ ~ ~ . ~ ~ b r ~  QWMM&&; J l ~ a 0 6  
Han nowattan Kpusari nasbleae-rcu nonnqpnoM,yqqw.,o?TUpe.3.~g~, kaK6kIn9 
qoya,saHo sblwq sna~~Hn,.nonurona F a 2 T  ToqKayteyyoMa B nepsoM , 
n p u G n u m ~ w u & d r i r i k a ~ ~ ~  ~db!i8~wrrcl i '  nnDTHOCTb4 B ~ ~ ~ V T H O C T U .  npu- 
MOWM +.u&manfltona,,H.awr np@,eenenlHa pu0; 3~3 : l~s3~unen~n~rupm,R 
I(~W, ~ u ~ ~ ~ r q a ~ ~ a ~ ~ a ~ ~ ~ ~ ~ ~ ( e r n . t j ~ ~ b : a n m p o ~ c u ~ ~ p o ~ a ~ ~ r n a ~ ~ ~ ( ? ~ ' a H a -  
n , u ~ ~ r ~ c ~ ? $ o x p ~ ~ ~ % ~ a  iwoae>nwcFsuleHun . nnorwcaxu: sepwanomucie 
sune p a a  no o p ~ o h q a n p ~ ~  nony~oyqu (n. 2.3.1) unu nyrerd noabpa 
$@.OweTcra.ymwx .u(%ieb~x ~hpco~a(?~,~2~3;2J):ic riqq~a'ptirenanbt~ sbtrnt- 
neHueM nepnwx rerupex. MOMCHTO~ Ha bc~one HCXO~HOR BU~OPKM.. Bonpoc 
o ~ . ~ ~ . 4 ~ ~ ~ ~ ~ ~ ~ ] c ~ ~ ~ ~ o ~ w c c c ~ l i w ~ ~ ~ ~ ~ 0 6 ~ ~ ~ ~ ~ 1 , ~ ~ ~ ~ ~ , e ~ n , p w  ~np,Q,meRepno- 
~ ~ , ~ r ~ a c u ~ ~ r n ~ ~ ~ ~ ~ u ~ i ~ e ~ c . a h ~ a ~ ~ ~ ~ ~ . ~ p ~ ~ ~ ~ p ~ ~ ~ e n ~ n  npMnonilra- 
eMW.td +TLop,eTnnum.pacnpeA~nenusMM .<,;I i ~ i - ! > " ; ~  . , . . : 

. : . . . 3.8.2'. Asy~epnaa rpynnHposaHHaa sb160pra~ . 

. . r . - ~  ' .,. 

& R  ycnosnoe rXcnpweneHuecnyraClHoR senurunbc Y npu sana~- 
(snareHMu m~opoR cnyraRnoR eenvliru~b~ X = s. Ananorurn0 MOXHO 

MaTPMBaTb Z-CCqCHUe llPU SanaHHOM'SHar(eHtlU mUIHqUH'bl Y = Y.' 



.- , -~ . . , . . .  : .... , .  ; . .  ......................... . .....I. I . . . . . . .  
, :  ~0BblqUWeHHblM B W ~ O I ? O Y ~ M  S H ~ ~ ~ H H ~ M ,  BC~HMUH pTT.UnU'6;; MOX- 

HO nocTpourb npocTpancrnenHyo rh!xoCpaMMjl!? Annrs~dm na mr-wp 
*nwnaaix,"ur y 0~~nanbtsaom.-W~epean61: (mc-1,~x~)' ~pcg+~~~;.g+li); &,n'Ge.n~e, 
c o a ~ 8 c ~ c ~ s y t o ~ e ~  sm~:un~ep0%narn, . .~~a~ Ha ocHmattuui:-c~pou~wi napan- 
. m o ~ p q , w ~ ;  .l)b~~07a II(O~~p~rp..p~na~,prk ,unu .$r ......I.. .,; . > \  :,I . ,'> 5 

9P.' '- 

AaH~ble Ta6nnuw nossdnYiIb1 noc~pOpoit~'ycndgYItrle~.d~66go4~bl~ @C' 
nprdmi lbn ii rt& y;cnowbxsr '~drpa&~ :Han~i~ . r&~;  yc'nod~~btA6bpr- 
; ~ e z p ~ s n p k w e n e f i u ~ - M 9 < a ~ M & f i ~ & ~ q ~ ~ ~ ~ ~ . ~ ; + p m F ~ ~ T ~ ~ ~ ~ ~ ~ y c ~ o ~ ~ o ~  
qaCTOTbl Prlj UnU . $ & o B H ~ $ ~ ~ ~ o T H ~ C T U  '6$ npU '&UKCH~OB~HH&'SH~~$HY\M 
WyqaAHOR nenHrunb~ X = x j :  flpu ?TOM ycnonnwe qacToTa prlj u nno-r- 
.n,s;r-@p~.. T I F ~ u  & U ~ C M ~ Q P , ~ ~ Q M  a,uaw&u s e n n q . n b ~ ~ X  =.xj p a s n ~  - . ,, . . . . . . .  T " 4 j  < 7 ,:.: , 

I . , ,  ' 
~ H a k < i o  6nnome~Hikrp~nnU+at&b+ ~ 6 9 p p  w o u o  nou3aTb. 

 TO o ~ ~ H K ~ . : B ~ ~ + T H o c ~ ~  nonaiaanun n yyepHoF c n y q d ~ n a ~  scnmru~w 
(x, Y) s ;nreilcy c KoopqaHaTavm (xj, y,) HecuewenHas, re. , , ,: . > ," . . , ,.~R , i " . ,. . . .  . . - , - - - . . T, Mr* / ~. ' , 

, .  ~ . .  ., . . n) =pi;., . 1 .., , ... ..... 
,(3.3.12) 

. .-. -~ ..... - .- - J - ~  ~- 

n p u s w e ~ ~ a n  ablue'~a6n. 3.3.2 nossonneT s b t r u c n u ~  +ycnos+e u yc- 
n o , ~ n g ~ e ~ ~ y n n u ~ ~ ~ ~ ~ e ~ ~ n a ~ ~ , ~ , n , b ~ b ~ e ~ , ~ m , ~ ~ e q ~ a n b n ~ e ' ~ ~ . ~ ~ ~ ~ ~ ~ b ~ ; ~  . a . aa~me 
rpynriupona~w~Ck k a ~ u u B n n w R  : ~ ~ i i e m 4 n .  .3~4.3).7.b9do~y~~a6~1.:. a;$..@ 
q i n o  n a s b ! ~ ~ , ~ ; @ o p p w n ~ w d n ~ ~ B  ra,@uLfeffrr.,. : .  -i. 5 ,  , :!,. * . 5.5 R * i :  .... 
: : :. B 'sa~nmqe~~'e '  srpr&naparpa+a M M ~ T U ~ ,  YTO, TaK:mKUmHHHbl(5.3na? 

rewun seponz~oc~em pj T : ~ ~ ~ ~ H ~ U ~ B G ~ H W ,  %0 -0 c&op~ynax ,nnn:%ucnepcuA 
374% BepDnTHQCTeR e nep&u*kpn6nur~@~i~uM sMecT0 TOrHblX S W ~ " ( ~ H U ~ : Z ) ~  U 

pj. MOXHO nonmaeu~b ux OU~HKU p: M . pf 1" ti:,: 1. .; , . I yr 



1 "  
, , _ . .  , , . .(3,.4.10) 

i=l 

n p ~  9npeneneH~U CTaTUCTU.lKKMX XapaKTepHCTUK B V ~ O P O Y H O ~ ~  RUC- 

nepcuu B O ~ M O X H ~ I  cnyvau, Korna anpnopu usse i r~o  cpenHee stiarenue m. 
Torpa su60povnan mmcnepcmn s ~ ~ o n p e n m e r c n  cooTnoweHucM, 

, , 

~ ~ U T M B ~ S  He3aBUcUMOCTb ~ b l 6 0 p 0 ~ ~ b l ~  SHa'leHYIR X,. UMeeM 

UMeHUTVlbHO K ~~YcCOBCKOR ~ b l 6 0 p ~ e  j44 14 3rJ4, nOSTOMy lm. naHHOr0 
rqan d?o@~yna (3.4.13) vnpouaerm ~ ~ ' n p y l n u ~ a e ~  sun 

, , , 
... D(s:) = 2a4b.  (3.:4.14) 

P~~CMOTPMM 6onee o 6 w m  cu~yauum. ~ o r n a  U ~ U H H O ~  cpen~ee a~aqe- 

, M{(si -rn)'(q - 9)') .= 
M{(xi - m)41 = W, i = 
M((zi - m)'(x, - =.pi ,  i jt 

KH nncnepcuu (3.4.11) 
~. 

, ' ,  . . 

. . . , 
. . 

, . : , , y ; '  :n . : , ' . :  (3 , 

m ~euseec~no u oueqna;nmcnepcmn oc$r)uecrsnnma Ha ocnose st 

orHoa nucnepcmu (3.4.10). Cp+ee-qna.tenuc oqeHKu (3.1 
e~asucu~oc~d 'ucxonno~  B M ~ O ~ K U ,  OnpeflFnneTa KaK 

, n  

eLUeHUe OLleHKM nncnepcuu (3.4.10) . 

a npo~3&nbkl0~ C4yqaklHOR BCnylqUHbl ( ~ e ~ ~ p a n b n b l ~  MOMeHT 
quns~ He ~ ~ B Y I C U T  OT  Havana ee o ~ c q e ~ a l .  Bar~axenue 

n 2 " "  

i=l 
i<j 

$, ' 6(2) =~ 1p2Ln, . : (3.4.16) 

enepcun p a c c ~ a ~ p u s a e ~ o ~ l  ouenKu nncnepcnu dnpenenne~cn CoOTHOUe- 
f& , , 

- 
cny- 
nnn 





~ ( H O  06aegu~nm~ s I/ rpynn (paapnnb~; u~iejmana); npenc~annnn.~&6&- 
Ue'snaqefian whune rppnnuipoian"ordd:&pm$4~oH~~ro: &,a, ,,puMep 
sun-~o~opoMnph~enen s .ra6n. 3.311. npri3?6,., O&H& bbl6oi)0'i~otb 

,anbii6?6 - I n ; .  ~G68@uiHor6'ui~i@anyiror6~~~ ~ b n n & ~ o ~  o~pene&~T-  
P$d.:',ipu6nage~si~ +pM.yj,6M,l , , -  : r .u '- :.I ! , > t  . .. 

. ~ ecr, . . , .  ' j : ,  ~, . , . , : :  . . . , , i , i' . ~. :.. . . ,. " Y 
$ k'. 4. "1 xk?l(,s . ~, m;&'$;, = C x o j p j  = o j  j/y); (3.4.33) 

j=1 j=1 

'V . 5 Y . '  

PI, = x ( x o j  - m;)'pjt = x(roj - mi)k((nj*/n), (3.4.34) 
. ,.. . . , '  

, .ri :. a = l  . ! : ..>,=L::;~>; , :. . -. .. . . .  
' ,  ., . , 

- &nnu@ba~ns i~ :n~4~nb~b i~  H ' ~&~>$nbdb~ M O ~ ~ H T Y  

nopnnna; x~j'-~I~Be6'3Wa~e~ue'e'~j~ob~epsa:fia fpynnbljbb;$~M~; 
(n,t/n) - oTnocurenbHax qacToTa;. nj..--,rucne~~oc~b paspnna. npu 

9. rpynnnpo~a~n~e~,6616opo~~ble~ueiitpafib~ble U HaqOnbHble MOMeHTbl 
F H b t  MeXtiy ~ 6 0 n  ~ O T H O ~ ~ H U ~ M ~ ~ H ~ ~ O ~ W ~ H ~ ~ M U  (1.2.34). 
, B M ~ T ~ M ~ T , H ~ ~ C K O R  CTaT,UCTUKe [8, .15. 37 bl np.] IlpHBeneHbl Bblpa- 
u.8, csisb~samque ~ b ~ @ o p o ~ ( ~ w e  cpZJlhee!z; nrtinepcum s2, rperun H 

T p a I I b ~ b l e j k f ~ ~ e ~ ~ b l  C C @ ~ B ~ ' ? ~ T B ~ I O ~ H M H  rPYnnUPOBaHHb(MH 

' .  i ; . .  . ;. " . .  . ,, ,I,;,., , . ' 



.. ,.*: :iTa* & a ~ .  M(R,t/n) :LC pji,g~ewlfa ' w 1 ~ ' o m m ~ p ~ ~ e r o :  @PJIBWo .YqUTbisaFi, -TO M{nj,/n} = pi,, oUeHKu 6esyc~os~b lx  mbt6opoqnb1x 
pgfi"&..,j(f~hliH' npd6"u'~+7#5 ( 8 : ; $ : + 3 &  ns~e&i~I$fi, .-a. *ri&nCC . - pennnx s e n u r u ~  X u Y q nepeoiv. npw6nume~uu gsnnlo~c.  nec~eqen-  

onpenennloTcff ~1~(y1lb~;(3.4:@> l:.plilbc~anb~y.np& ri)ynhWpolja~hWnIi(Hbl~ 'CYMU, a nx nncnepcnn B TOM x e  npn6nnjKenuu onpenennloTca +op~ynon  
r werna n'> I. k q & ~ a  w6opoqnoa nucnepcu~ (3~4.34) 6ynm a i n ~ n r o -  @:4.6). n o c ~ o n b ~ y  npu rpynnuposanu.- scerna n > 1'; ouen~n  6e3ycnok 

T U ~ ~ C K U  ~e~~r [uat++tm~t  ~ ~ h e ~ p ! ~ ~ ~ b ~ ~ m r ~ ~ y n r i ~ p r , b ~ Y o h  .fhcnepc~n B $Wy nUcnepcUfis$. U. 8% ~ Y ~ ~ T , ~ C U M ~ ~ T O T U ~ ~ C K M  'YeCMeUeHHblM~, a .ny,cnep 

n?pe.QM, !1pu6np@n,q~. q n ~ ~ e ; " ~ p ~ p . . + ~ . M ~ n o R  (3.4;ZQ a .  son R P ~  snn,vix o u e ~ o ~  B nep~0~ ,npu6nu rne~uu  onpeqynqc f f ,  +op~ynon  (3.4.20) 
.,., , CES&+&~K%..~ - & p . ~ ~ ~ ~ @ . , ( 8 . 4 2 1 . ) . ~ .  n - .  . . . , ~  ..., '##d ~ ~ R M Y ~ o " ( ~ . ~ ~ ~ ~ ) ? P u M ~ H u T ~ ~ ~ ~ o  K rayCCO8CKUM s b ~ b ~ r a r .   TO ~ 3 -  ti: . "" .. q ~ f i a y ~ , q e n i u ~ .  i q a s y y e p ~ p ~ .  W,,RRKF- WW?GZWWI~~ U I S n ~ ~ ~ d n ~ ~  I :. g a ~ a  ~ c ~ ~ ~ B M ~ I x ~ ~ ~ ~ ~ o ~ o ~ H M x  cpennux u gucnepcyfi, TO npn nj ,,> 1 u 

egU;rm.gu &:!I ,,6l$fl3YF(JUPOWWH D ~ ~ ~ D W ~ H Y X S ~ % % W Y ~  xi.dH;% % = n, >> 1 MOWHO BOcnOnbSOBaTbCq U S ~ O X ~ H H ~ I M  p n ~ ~ 6 e 3 y c n o ~ n b ~ x . ~ b 1 6 0 p ~ ~ -  
&,2,.eGw n, s.~p6g.~3,3.2 06,t$'1~ p 4 0 M T W - ~ o , ~ ? 4 ~ ~ l l b Y P n ~ F , t ~ I ( a a H  I\? nbix oueHOK cpennux u nucnepcuR. 

non~la~en,bnblfi cTon6u. '6 HHX ~ ~ H W T ~ ~ ~ ~ ~ ~ ~ ' ~ M ~ ~ H ~ X ~ W Q ? B ~ . I ~  6 ~ 6 o ~ o v ~ ~  rpynnupoBanHua ~opjxn11unon~bl~1 MoMeHr no anano- 
,-cpeanux g, u g j j : c o ~ w ~ ~ ~ n b i o  no M)#/OMY c~on6wy H no ramnoR:npo~e ,ruu c (1.5.29) onpenenxeacn ~ a u  -1. I ,  , - i.,: . ., . , 

(q7.>, Fpwnee r - ro  z-wicnunh .gf -y?enneeqi-wcere~un):. . 
. , .. . -. ,.. 1 k q . . >, . 

k . . g n,,. R,YY = - ~ ~ n j ~ ( x j  -f)(y, -8). (3.4.43) r=x%; &=CG.r. (3.4.36) j=l r=l 
, , '  

,- , 

, : , : .I< . . j ~ l ~ n ~ ~ - - : \ ' , , , ; ,  v=1 I . .  . ' I  , . . ~  
3.5. ~ocsen~ble  O ~ H K M  napaMeTpos 

, . 
B TexnurrecKux npunoxe~umx noc.ocsaroqno:racio npuxonuTu scrpe- 

T M  C &BYMI( CnyllanMu TPK Ha3biBaeMblX KOClleHHHX OUeHOK napalwe~p06 
3MepenuU nenssecrnblx mennrun), OCHQB~HH~IX na usivepenunx Apyrmx 

MqMH, CBl3aHHblX C nepBblMU BenU'iUHaMU TOYHO H S ~ C T H b I M U  +YHK~H-  

i' n b n b l ~ u  3 a ~ m c u ~ o c ~ n ~ u .  B n e p n o ~  cnyqae u c r o ~ o c  s ~ a r e ~ u e  m ~ r u -  
HKUUOHanbHO CBU3aHO C U3MePeHHblMU lWlUL(UHaMU, RJlR KOTOpblX 

cTaTncTurecrue x a p a ~ r e p u r m ~ i  ux ouenolc. Bo a ~ o p o u  cnyqae 
MepneMbirnn renurunarnn +yn~umonanbnan s a s u c u ~ o c ~ b  unsecrna 

:.661Eb; '2- . rpynnuposannwe 6esycnocrnbie sbt6o~n~,e. .nucnepcn~:  I .. ' . 
' ,  _ l i  

, , .  . . ,  , 

3.5.1. ~ Y H K W H  0.T Bbl60~0.ltIbUC MOMeHTOB 
. . , . n y c ~ b  u c ~ o ~ o e  ~ ~ a r e t i u e  ne~oropot l  senmrunb! 0 H a x o n ~ i ~  na OCHOB~ 

yrux senMyuH 012102r~. . ,I?,, CEngaHHblx c o~ennnae~orn menu- 
3BCCTHofi + Y H K U L ~ O H P ~ ~ ~ H O ~ ~  3aBUCnMOCTblO 

1 . .  , ,  

3) ,.<. . - r::cr,, . a,,% '-::r..'.' : , 5 %  . - , , .Lp7:* -, , a e =~d(S;,sz,. . .~ . . ,~,j: (3:5.1) 
.!$, r m n  ~ P ~ ~ ~ H ~ Q ~ ~ ~ H ~ E . ? . . ~ I ~ & ~ Y ~ ~ ~ ~ & ~ ~ ~ $ ~ P ~ ~ ~ , , . ~ -  , , .. \,:,.?*. nonarap,   TO cny~af inb~e menuquHbl (aPry~etiTbl)~, $s,,d,2,. . .,ern 

BaloTM ( u s M ~ ~ ~ ~ T c ~ )  He!lOCpMC?BeHHO Ha.0CHOW ~ a 6 n p n a e ~ b 1 ~  ebl- 

HblX sHarenu8. Tanwe OUCHKM (U~MIP~HIR) HaSblBaWTQI "~RM~;MI* . ., 
, , , , ,  , .NQM b . ,  - r : . i l i l . . . ; " . .  . ~ .,.: '. . . i .  KaMa ( M S M ~ ~ H U ~ M U ) .  A p r y ~ e n ~ b l  nocsoern cym, KaKnpasuno, npen- 

-.. thfLqri,5,  .ol.,.46.?i 1,- i i  I .  b 1. 4 % ;  w,.; : . . -  7 .I;- .: . .;qi~,. . 1 BnnloT C O ~ O R  Te U ~ U  unue~sbl6opor~bie M O ~ ~ H T ~ I  COoT8eTCTBy~)qeil cny- 
.. . , .~ ..,. ,;::i,r ,,,, .; ,+,.,...sy.,a: F A(& -,B~I??~..:. . . # . ~  C .  !@4*42) 

n A senuru~bl .  06b14~0 B ~a4em.e W Y ~ ~ R H M X  a p r y ~ e ~ ~ o m  ffI,PPZ,. . ., 
, . , . . :  . . I .  . . . ; . i s a :  UrypnpyloT nb160povnb1e cpcanwe n, pexe, nwtiepoqnb~e nncnepcnn -:.: t. r p ~ q ~ g a . w f i ~ ~ . ~ ~ y e n e m ~ r r . c ~ o w b ~ a -  ~ b t ~ - p o q n ~ e : ~ n ~ c i i e ~ m ~  rue B M ~ O ~ O V H E ~ ~  M O M ~ H T ~ I .  BOSHMK.~CT sanaqa B ~ I ~ U C ~ ~ W M I I  c ~ ~ e r o  

f3.3r4,8);(~'4.@)!~annra#~,l c e  rnp~@fil~xe+iuil: &*y.re~a n 6 n p o @ ~ ; U e n f i ~ p -  ~ u i l  n n u c n e p c ~ ~  nenuwnb~ (napaMeipa) 0 no U ~ B ~ C T H M M  CT~THCTUYC 

na. .r 3 . , . : . . ,  ..ti I!. . -< 7r . i.ld.j. XaPaKTepMCTUKaM 'apVMeHTOB 61, Bar .. ., ffm, T.*. ~ e o 6 x o n u ~ o  HanTU 



. , ..- 
i . . .  .".. ' d.> kf@y ~Gwf@p~.~+?pw{&.~ 7 > -  -.:Zp ? ( ? , ? -  , ., P!,, ,glp;53j 

. : - .  , " I , , ,  ; ;  , :> ! 1 ,,<+i 
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~ o e -  p n n  nlncnepcuvl paccMarplneaeMon oqeHKm ynpoqaeTcn: 

n o c ~ o n b ~ y  MCTHHHble 3naqeiMn RHcnepctnfi H B3anMHblx Koppennqul- 
HHbl; MOMeHTOB H ~ H J B ~ C T H ~ I ,  B Ka9eCTBe np&46nnxe~b?i MOXHO B3nTb HX 

bbopornb~e snarenvlk. 

,,- 3.5.3': H e n n ~ e R ~ b ~ e  KocseHHble oueHKn 
' flph aHanH3e HenMHenHblX KoCBeHHbiX OUeHOK 6 y n e ~  nOJlaraTb, 'IT0 
HK$% (3.5.1) & ~ l ( t ) + e p e ~ q ~ p y e ~ a  no apryMenTaM. flpu moM sanaqa 

P a c c ~ o r p v ~  pee nay6onee racro  ecTpera.toqnxc? cnTya,quv. Ko,rna:Koc- 



senurunbl 29 o6patno nponopqwonanbna o 6 a e ~ y  sb16Opnw.  oxn no yTeep. 
mnarb, r r o  npu n >> 1 nonyrennan Kocsennan ouenKa acwMnToTuruly 
HecMeuiennax 

6 TOM x e  npn6nuxenuu nucnepcun paccMaTpwsaeMoR ~ocnennoa ouen- 
KH napaMeTpa e onpenenneTcn sblpancenwcM 

Ecnw cnyqallnwnn apFyMenToM 19 nannercn nb~kpornoe  cpennee 3 
(3 4.5) neKoropon aw6opnw =(X~,TZ,. ..,I,) co cpennwu snarenneM mx 
u AwcnepcueR Dx, TO +op~ynbl  nnsl cpennero snarenun w nMcnepcww KOC- 
BCHHOR OUeHKM 0 = ~ ( 5 )  npUMV BUp. 

blj (3.5.10) narnnnno swnHo, r r o  ouew~a  napauerpa, KOTOP~IR %$h- 
tienno csRsaH c B ~ ~ O ~ O ~ H ~ I ~ C ~ ~ ~ H M M  apry~enia,  i n n n e ~ c n  actvl'Mnro~u.ie- 
CKU HeCMC,l+eHHOR. -' 

, , 

P~CCMOTPUM cnyran:~orn'a Kocnennan ouenKa,ri'dpa~el;pa 0 nenwtiednb 
saswcur o r  ndyx cnyqa~nb~x  apry~enros  291 ($2.: i.e:@ = y~@Ji, l~)."Paki i~a- 

3Ty ~ Y H K U M K )  .B OByMePHblA PIILI'TeRn0pa b O K ~ ~ C T H ~ ~ T U  T O ~ K U  ~ ( 1 9 ~ )  
H m(292) u orpanuqne'akcb rpeun rnenaMw pa3nomnun, UMKM 

> , . . , , , . , , . . . '  

3 n e ~ b  61 = h1 - m(01); 62 = 192 - m(29a); R3 - ~ C T ~ T O S H ~ I A  -inen; npo- 
asBonntile 6epy~cn !d Towe [m(Bl), m(&)]. flpn BTOM 

M{6;] ='?d{ljsz) = 0': M(b:} = D(tFl); "M{$,Z),= D(fi2), 
a M{61,62] = ~ ~ ( 1 9 1 , t ? ~ )  - ssauunbln Koppennquonnbln MoMenr Mexny 
cnyqaAnwMn aprymenraMu 291 w 292. nonaran oqenKw aprywenros necMe- 
U~HH~IMU,  cpennee 3narenne u nucnepcwn KocsennoU ouenltu napaMeTpa 
19, Henutteano saaucnuero OT neyx cnyrannblx apryuemos, B nepsoiv npu- 
6nnxe~ww onpenenntoTcn coornouennnMn 







HlYMM MS. WSMpeHUfl.. U TWTWfeCKUMm %~MMMMM) H ~ ~ ~ I B ~ C T O T  MbTOllOM 
HaMMeHbUMX KMnpaTOB, Huxe~Bn. 4.6.1)<6yge~ nOKaSaH0, 470. MerOA7 Hay- 
MenbwMx Ksaapros. nsnnerwlli3amt.w cnpv,=M ~ e r o n a  MaKcuwanbnDro 
npasnonono6un, Koraa ~afqpnenun nsnnlorcn rayccoscKuMu sblbpornbl- 
;Hu 'snavenun~n. Irlmopiwecnu M~TQA na i~enb ;ux  ~si.qparos 6bln paspa- 
b m ~  rayccom- npu~bnn~enbno ~~-swpasnusanum oluu6o~r npu ac~pol io~u-  
qeCKuXlu reoaesnqecmx na6mro;mwvmx~ '. ~ , . ; c ,  - .ji. 

bta'xomae~ue ageHok K o B ~ & U ~ ~ ~ ~ T O B  b[bi7 bl, . . . ybp) fi .uX'.t~a'Iwe~.m- 
~ ~ i k ~ ~ ~ % ~ p ~ ~ ~ ~ p ~ c i ~ k ~ ~ ~ h ~ 1 ~ h p b u i ~ ~ 0 n b ~ ~ f l '  ~ykikUR0~tin6Hbfl~ S~'&~C~&~MOC'I~ , . 
y . ...."ds,ino; 

a , naw p 8 ,  a r ra ro r~o .  cndxnb. '%ah&8 '?$&cTB~AHo 
v"pd~&=f&l einr.m*&ua' Y~&BH+HUR (3!5.36Pndnn2ten'nnleB#6% oinb- 

, . 

j8.L .,,.Mi[&* 5 1  #$ p(~i$~o,,bf, ;!; :,p)]2}-.& m,,=.= D. 
. , ,  .,-;>;,. ' ,i ' , ,  . .. I, . 

.... : ~ ~ ~ U M ~ H U M ~ ~ M ~ T O A : ? H ~ H M ~ H ~ U W J ~  8RBaapaTOI) Inm;OUeHKU napauerpos B 

cnyfiae,inorna ypawenun ( & y ~ ~ u u o n q ~ b ~ w e  . ~ ~ B ~ E H M O C T ~ )  nmnnrnrm, nu- 
H e R H b l M W : ? ~ u l ~ O ~ t l e H ~ E R ~ H b l X ,  napaMeTpOB.palrHO.n~y~i.,H~alc,. nycTb cu- 
~ ~ e ~ a ~ q p a ~ n e n n f i  sasucuror H ~ ~ ~ I O ~ ~ M M X  nsyx cnyrannblx m u r u n  Xl n 
%'. .Ann KaxhoR C d o o ~ ~ n ~ & n  sb160!3bl("blk AHaqe~hi (&i;)bi) WyeeM ypan- 
HeHuntBuna ' , I , ,  i.,,v;:o,zol:,', : . , '  ",, i:. ..,?!.,>. - " . J " :  

b o g i f  bta i i  = yi, i = 1 2 . .  n; n 2 2.. 
, , . 1 .  , , . ,4 1 '  , . ' N O . .  b ..., , , : , , , , . ,< i ,v ,<  ~ . 

(3.5.38) 

Cornac~o Meroayimamenbluu, Kwnparos ~e06xoiuuo 06~;lw~~~a.+ynnuu- 
onan r, J ,  / I . ,  ~ . ~ 

. .  . , . 
R' 

j I:) .' G"= ZIyi ( b ~ , ~ o i  +; brzli)Ia, lk5.39) 
i=l 

:,;, .. ? >  

u.pelul l rb~cncnmyrypag~emU.~6/8~ = dG/& =:O npu.ba= b:, b i  = bf. 
B b ~ r u o n n n ~ a a w ~ ~ e ~ ~ n . p ~ u ~ . ~ ~ ~ w e  (3,.5.39) r:npupaenusan.ux a Hynrn,,nony- 
' l a w  :cucreMrY';nyHei7HMx' ypa:asnennU.:o~~ocuxenb~a H~YISBWTH~IX napauer- 

Pxypasm~wu,  a Tame CLICT~MO~ ycnos~arx ypas~errufi, nocKonbKy quc- 
a 0  Ucxonnblx ypasHeHuU n 6onblue qncna p nenseecrnblx Benuqnn (na- 
3a~erpos). npu nanucatiuu HopManbnblx ypas~enu6:~amo nonb3yrnrcn 
~ 6 ~ 3 ~ a . l e H U n ~ ~ .  . raycca . . . 

, , ' n 

I a ~ ~ u u a ,  wcrasnennari ns- lcos&uuuen~os hpu neuss&crnb~x napauer- 

le A - rnasnbla onpenenurena ( p e r e ~ ~ u n a ~ r )  Ma-rpuuw. 

nwenurenu (aonon~enun) AD, A1 nonyramrcn us rnasnoro onpqenure- 



146 I(SCT~ 11. Mmu-t- 

.,,, <!,I. . . ,(ab&= @&,)/A%~. .::D@I)'=~&lI) +A?* :- ,:(3.&44] 
.. , ,,; . ,. . , , --. . . . ., ,.:7. ".:. , ;,-. r;,. , ~ . ,  I,..;. O ;. 

nifiien &ucnepi.? qnw&iiviiln4k AoU 41: Cornacn? 135?34] tn~r,ahndn 
1 :  ., : Ni. , .: r : i , ~-"$+ z;M{y;y;3T 5 ' ' .  .. o r u H 6 , ~ ~ ~ ~ ~ u r ~ ~ b c  y$ o$pepenReT& . . KaK u'. or4a 

;q '.I .. - . ;..>.; - . . . . . . , , . .. : . ,  ,. 3 , ~.,.",#, : s :  , ,  , " .> ,< !  

.z)4:M. .;, q k & ~ = . ' ~ , t t l ~ ~ 4 [ ~ ~ ~ ~ 1  -(l~~qJI~~?i])..l,~,:. ;. j, .; : . . 

r.i<:.. :;Ta.iKaK : ~ ~ ~ p B q h 6 , e : 3 ~ a ~ e ~ ~ ~  a ; m c m  & ' ~ ; / e s a m ~ u w ~  .u nona- 

raeTu,  TO ycnoman ~ H C ~ ~ ~ ~ U ~ ~ . ~ ~ ~ H ~ H & ; ~ ' C I ~ ~ ~ ~ M I H H ~ . ,  :e.%M+$+.= 
= DYIZ T D, nocne SneMeHT?pHbIX BblrH~eHHfi WOTBeTCTByloUlHX MOMeH- 
TOB HaXMHM BblpaXeflHe nnfl yurOBHOfi flblcneCUH' cny4a~nofi sWHrHHM 

. . A,,: 
. . . . 

DfA O) : -.:. = q~ili]f[~~@frf;&i]'l [z&ljly+ 8 ;  : 
- . 



npu sb l rucnenuu  cTaTucTurecKux xapa lcrepurmlc  OU~HOK (3:5.43), KaK 
M Bb~tue,  6y~et-J n o n a r a n ,  r t o  o w u 6 ~ u  onpcaenenun mnu s a n a ~ u n  BenuquH 
X n p e n e 6 p e x u ~ o  Manb t  no c p a s w e i i u m : ~  O U U ~ K ~ M U  o n p M e n c H n 8  =nu- 
r f i H  Y. B 'T~KOM n p u 6 n u x e ~ n u  OnpenenuTenb A He saamcHT OT nenuru- 
H ~ I  Y. OH nnnneTcn n e  cnyraRnoCl BenurunoR. ' O n p e n e n ~ ~ e n u  Aj npa- 
cTaBnntoT c o 6 6 d , n u n e ~ n t . i ~  + y n ~ u u a  0 ~ c h y ~ a R ~ b R ~ B b n ~ ~ ~ ~ ~  Y,'HX ;pea- 
HUe SnaveHUn SBnsllOTCd HeCMeUeHHblMU OUeHKaMh, TaK K ~ U C ' ~ U T ~ ~ T C ~ ~ ; ~ T O  

M{y;} = bo~o; - k ' b l ~ l i ,  Cnen0Ba7renb~0,  HeCMeqeMHbtMU 6 y a v  U OqeHKU 
heusn&~b~x napaMeTpon bo M b l .  

Ann BwrucneHun AucnepcuR OueHoK boybi 

.. , , ,  . , , , rn s&,r. 
. 'Ex? zz , . .-. . 

D(b0)  = D [Zl~l l  , , - D  i=1 ~' . (3.5.45) 
[ x 0 ~ 0 1 [ ~ 1 ~ 1 1  - [x0x11~ - n 

t l .  r,. :..- 





B o6ueu sune sanara ouenltu (usuepenuu) napaMeTpos pacnpenene- 
HUA MOmeT 6bl~b~~opMyJl~poma~a OlUlymUIMM &pasom. flyCTb na6nmna- 
eTtu neKoTopan HesaBMCuMah, OnunaKono pdcnpenenennan nb160pxa 
o(zl, 22,. . . ,en) o6wua n. flonaraercn, rTo pacnpenenenue mb16op~u u3- 
BeDTHO C T04HOCTbW a0 HeKOTOPOrO BeKTOpHOrO napaMeTpa X(A1, Az, . . . , 
A,). Heo6xonu~o peuuTb. Kame snarenun (us sanannoro unTepaana nos 
MOXH~IX snarenua) npunumamr neuasmnb~e napareTpt.1 A,, j = l , . .  .q. 
fipyruuu cnomauu. Ha ocnoe-e &pa60~nu na6nmnae~oR sb160p~u x ne06- 
XOnUMO npOU3BeCTU USMePHUe, 1.e. Bblpa60TaTb OUeHKy UCKOMOrO MHOrO- 

mepnoro napalue-rpa pacnpenenennn X. 
Ouetca napaMeTpa pacnpeaenenun - 3To HeroTopar onpeneneHnblm 

06pasom, sbl6pannan cncTeMa +yn~unm OT na6ntonae~oa sbdopnu o. 3na- 
renun ~ T H X  +YHKUUGI npu +u~cupo~annoCi mbl60pKe ouenusator, 1.e. onpene- 
nnmT sanannb~~ VIOCO~OM neussec~n~e napaueTpw pacnpenulenun. Erie- 
nsenno nonarara, r r o  ncnonbye~b~e nnn nonyrenm ouenan hieronbt npu 
UX MHOrOKpaTHOM npUMeHeHUU 8 ~ O ~ ~ U I U H C T B C  CnyqaeB npUBC2Ay K npa- 
sunbnouy saKnmrenum o snarenuu ouenusaeMblx napauerpos. 

Tepuun UoueHKa,, KaK 3 ~ 0  npunnro, uueer nsa 3narenun bnepsblx, 
on ncnonb3ye~cn Ann 060s~ave~un npouecca unu anropuTMa us~epenun 
~euseecrnoro napamerpa, u, WBTOP~IX, OueHKOR nasblnam~ u3mepnnOC 
rnaqenue neussec~~oro napaueTpa Opna~o raltan cuvauun B TepMuHono- 
rUU He nPUBOnUT K HeaOnOHUMaHM)O, nOCKOnbKy 0 6 ~ ~ ~ 0  CMUCn, B KOTOPOM 
yno~pe6nne~cn TepMUH *OUeHKa,, lCeH U3 KOHTeKCTa. 

B 3aBUCUMOCTU OT T ~ ~ ~ O B ~ H U A ,  npeAwBnUeMblX K np0UeCCy OUeHKU 
u K cauuM ouenraM napameTpos, WMOXH~I pasno06pasnble MeTonbl OU* 

nusanun. npn $TOM Kancnan oueklna xapa~~epusye~cn CBOUM nonasaTeneM 
KarecTBa, KOTOpblm B ~ O ~ ~ U I H H C T M  OlYqaeB YKaSblWeT (MepY ~ ~ U ~ M T U *  

OUeHKH K HCTUHHOMY snarenuto ouenuaaehnoro napaueTpa. no~asarenb Ka- 
rec1e.a oqen~u. m CBOD orepent., onpeaenneTcn sw6opou KpuTepun KarecTna 
ouenKu nnn, coKpaqenno, KpurepueM ouenltu. ~~OSTOMY, npemne rem no- 
crpourb ouen~y, nyxno sw6parb KpnrepuU ouennu. 

, . . .  
bn? . 9 ~ n u r a ~ 4 ~ l ~ ~ ~ ~ e . ~ 0 m ~ ~ ; 6 w ~ b ~ e ~ 1 u n o r o ~ . k p u ~ e ~ u n  o ~ t ~ i s u  I &MH- 

o w k u  ..@on.:nayoro. oapapeTpa ipae.npemn&nqn. B ractnocTu, 
sa~pyanne~ CP9BHCUUe.papnU~~bl)~:WeHolc; Rcne,. r r o  

oueHoK~sy3vox~o,nlarub npu ucnonps+Josanun onn~rp  
ouenjsu. .... ; ; . ,,-.; ; : h .  , ... , ,,.--. . ,  

HI(#, nappwerpoe, pacnp.enenynW cs.onu~csl~ana~u ouenot napahneTpos 

'rl0,MeX. sa't%ws u.wepwH~mnntlb~w~nFH9nos.ep.u npueMe lax na +one': 
., Is-sa Konernoro o6seua sw6op~u n&a ouen~e.tu.e. a n m o u ~ ~ v  us- . 
8 .npquMconUr..nPo4.~~eueH~ld., . inos~~~y-ssnara.0n~fiuanbi~~oA. WYKU 

aMeTpa x c o c ~ o u ~  B TOM, Y T O ~ ~ I ,  naaw~ ~ a l ; b ~ - a n , w p ~ ~ ~ , : ~ r ~ p ~ w e n v a  
HKM) napauerpa-X*, npuKoTopou ann sanannoronpwepnn ouenw STU 

6 ~ m  peruenun (oue~ird). 6 ~ 1 h l i  6G rinitnhtd~nbnhu~. Tpefiosanue Mane- 

9 ~ ~ 6 9 ~  @UIem VJqpe He u4M,4e? o s ~ p . ~ ~ , a ~ ~ o q c ~ , p ~ f n ? ~ . . ~ , a : ~ o ,  
H.'K?F$PY?,~.Y~HX*, T?, ~ ~ 7 , ~ ~ ~ ~ ~ ? ~ I c b o ~ . ~ ~ ~ ~ f 7 ; ~ ~ . n ~ , ~ ~ ~ ~ ~ . . ~ ? . l *  
ouennu, sasucuulud 01 ouu , y ~ , ~ n  = p a ~ r ~ : y o w ~ g n ~ ? ,  orqrua.nbn~~ 

enKu cwnu~cn K HMOXACHH~ npouenipb~ peulenui ( a d m p w ~ ~ a  nonyrc- 
n OU~HKU). ~ o r a p a l i ~ O i n ~ ) $ u ~ p ~ : e ~  @tin* ~ e ' ~ c u d u 3 u ~ y e r )  STOT norrasa- 
nb Karecrsa. fipyruuu cnonahna, sanara nocTpoenun on~uuanbnux(s - 
'MTCTUMU c ~apanee ~b l6pan~b l~L I  ~ p u ~ e p n u ~ u l  ouenusamuiix vc~~odoR$m . . 

-0ul~ 8 TOM, q ~ 0 6 6 1 , , O n e p U p y 9 n ~ ~ e n H b ( M  0611830~ tian UMemuUMU- . . .:-, ~ ~ 

l,Xrr,. . .,;x,),. ~ O ~ Y V U T ~  KaK MO%HO 6pnbruym (n.,c~blcne 
~ ~ ] . u ~ & & p ~ ~ ~ ~ ~ ~ ~ ~ k T e p e ~ Y l b ; q ~ x x ~ H a ~ n m n ~ T M  na- 

ueu n o n x w  . M ~ H M M U ~ U ~ O B ~ T ~ ~ ~ ~ ~ ~  uepy 6nusocm. 
&nncwu ,&CY%b~lii~'~)han&e~&~~'6yne~ nona- 

rTo neus~emqblM napaue~polin Racnpnenenu~:U?nqeTc. onun nspa- 

eitenktnun) .mu c o n u ~ b y i i  OWHKU nec~onbl~uxnapa- 
, _ . , . . .~ : 

; ?<i.,:.?,:<,,:' . e : : . > , . ;  ,\.. , , . 

p nnnomnapaMcxXpaecr+creenno:nonyrurb ~o~ny;+ynr~cilo 
~ . ~ b l 6 0 p ~ ~ i i 1 ~ p U ' 4 ~  ~ ~ ~ ~ $ Y H K U W ~ ~ O J I M ~  6Jlan,?Tb HCKQTD 
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HanOM. KFPIOP.O~H~~M CU~aLlUIIM, HallpUMeP. MOrYT ~ P U B O ~ U T ~ ,  3aUarU'QUeH- 
Cn.nnOTHOCTblo:EpOslTHO~U U: npU C ~ U K ~ U ~ O B ~ ~ H O M  SHawHUU~napa- 

KU napawerpos. ~ o ~ o p b l e  HenuHellno csflsanbl c MoMeHTaMn.pacnpenenenuBr( werpa A npencrraenne~co6oa HeKoropoe rueno;. sasncsluee OT KoHKpeTHbtx 
..~Ovesuano; V T O . Y ~ M  6onee nonHblau cseneHunMu.pacnonaraer..sxcnr ab160porn~x~snaue~uR. M3 CKa3aHHOrO CnenyeT, ' 1 7 0 ; ~ y ~ ~ u u n  f (3: I A), pac- 

gclMeHTaTOp'.~ XapaKTepUCTUkaX 'p.aCnpe&WleHUfl, 0 .W3MOXHbiX ~H,S~~HU'SX cMarpusaeMan ~an:+y~~qn.-or r n p u  + u ~ c u p o s a ~ n o ~ ~ A .  flsnneTa.yenos- 
oqeHusaeMoro: napaMerpa A: ieM n s r r e  u onpwenennee 6y~etpe 'warbcn 1n9R nnoTHoc.Tbto a e p o ~ ~ i l o c ~ u ,  a paccMa*punaewa KaK +yn~qun OT napa- 
sanara c u ~ ~ e s a y c ~ p d R c r s a ,  o6ecnermsa~uero (6 coorseTmsMu ~ s a n a H -  

M ~ T P ~  A.RpU ~ U K G U ~ O B ~ H H O M  s~a renuu  ?b. l ,&~HKUH~R;  npa~nonono6mn 
HblM unu B M ~ ~ ~ H H M M  K ~ U T ~ ~ H ~ M )  M U H W M ~ ~ ~ H B I ~ ' O W U ~ R ~ ' O U ~ H K U '  MHT@pb 

, , ,. : . , I  
W ~ M L ( H O  0 6 0 s ~ a r a e ~ a  K ~ K  L(.X;~).unm L(X): I@YHKUU~ npasnonono6nn 

cymuero nac. :napaMeTRa,. . ,  . ; ' , 8 1 1 :  :. , 8 ' WRaeT Cby~llaMeHTankH~K, pQJW B 3aR:aV:aX MaTeMpTWieCKOR CTaTUcTUKU U 
. Ha~60nee'n6n~b1dc~e~.eilun o a o s u o ~ n b ~ x  snareHunx. MpilMeTp%k:na- c,TaTnnurecKobl .TCOPHU; npunslTuw;RewenuA. Q Y H R U H ~  np.asnonono6un nnn 

' a ~ o ~ ~ e p u 6 p n 0 ~ ( n ~ e ~ n % l ~ ~ 0 R ) ~ ~ ' s ' e p b n t w o % ~ b m ,  wu obe~usae%WR t@asUcU~oA sb160p~u uMeeT BMn 
liapirMeTp-npunaMaeT.afiMpeTHble o~aqehun, ~ r i u  'hnw~epudpnon ilnHh(o- 
CTbM WP5lTHOmU ~ ~ h l ~ ~ U ~ e J l b I j 0  k Henpep5lBHOMyWO bf!3MQH@HUK) 6 HeKO 
TOPOM uwepnane (-&nac~m) ~ : . ~ ~ i i o p L ~ ~ . ~ e c n n  He orompolio ~ c o 6 0 , n p o c i ~ -  
paeim OT - W ) ~ O  +CO: 5 8  n a n ~ ~ ' e l l ~ l e ~ ' 6 y n e M  nonara~b; 1.t6 6WeH'UBaeMblW i=l 

r t a p h ~ ~ p . t i k  wna~sofou ~ ~ i e p b a n ' e  ~ 6 x e i ! n p u ~ e n m a ~ b  ,see LobhioXHble sH9- oc~ep~opnan  n n o ~ ~ o c ~ b  b e p o n ~ ~ o m  xapanrepusye~ pacnpenenc 
. ~ renfik:,J ,.,, ;a: : , T t : , > I H ? 4 , ! :  ,.,, . , .A? ...,. '2 . ,.. ~ ' - .  :, . . , , ijrtle ouen~eae~o ro  n a p a ~ e ~ p a  nnsl WHRpeTHbR + u ~ c u p o s a ~ ~ o ~  ab16op~u 

* ; ' ! : - ~ r r ~ c f & p f l . d P ~ 7 n j r o ~ ~ d i b - # ~ k ~ ~ o ~ .  fd(X) n ~ h n s ~ a  ychd&:HdR pHan mnOTHOCTb$ .=Po- 
nnomocism sepmdoicTu hapaWe%fa A n p w ~ ~ o ~ u u . ' r i o  d~opaf l  cnS.+Ana'k 'sanuca~a. 8. nwne .',- ". .,, r .  . 7 . . . ~, . ,.:~ . , . .  

~ e n ' w ~ u ~ a ~ ~ ~ p u ~ u ' o k a e ~  ko(iKpi~~dP'stia~a~e~'ue. cobna&&mulee c ~b160~0rHbl- 
MU. ,O,j&YCHit$,Ma, * 2  '."" , .?" , . :  I 

. , , . . . , XJ: '~.e'- ., ~' ~ 

(, , j ,  , ,,, .,, .:..,:.: , A ' : . ' ? ,  . . .  .~ . ~. ( 5  ..$; . . , .  . - < ,  i 

, , , , ,  ~ ,:... ~. ' .,fps(C?) ~ . f p s , ( ~ ; ~ ) r = . < ~ ~ ( A . I . x ~ . ~ .  . $,\ ,?L..., ,  ,,! .,,, ,::'.~ 
, , .  

. , ' 

N - ? . , ' "  i q ,  -,.: 3:. :- . 
L i i 4 -  L > i ;  .. . 

~ > .  . . <.,(, ';:, Y . ~ '  , , f(A,~).=?fx(~)$(x f(?c)fn~fi~‘.l:IZ).~~ii I . , .,.. 
,~ i~r ,, :. 

, . 4.-.>' ! . . . ,  ., ,, 

... ,, . ,' .. : ' . , 
. .~ P; , + . ,  , ;'i .:l*yi(~ 1 xy =fAfxf3f @; ~!,%)$f(~); ';:,: .' ,,.r ~ , f4;l.l) 

, . , , , ;  , , . . : , ,  . , :b, ..: rpc.3 1, '. , ^ '  ,, , I ,  / I  

%egr?.-fx(&) q.Jpr(X). :T , a n ~ ~ o ~ ~ a ~ ~ n n f i ~ ~ o ~ ~ ~ : p e ~ o r ) , ~ ~ ~ ~ ~ ~ ~ u ~ ~ m s a e ~ o -  e ~ p s  'fps(X4.'u.&y n ~ a u n  npa~nonon06un L(X: ID) ,mn~lb ie f l  +yn~u~d- 
~ T ' F I P R H S I T  B ~ I ~ O P K M L ,  inbcK6nbKy sbi6bpKa ~(lii~~,;. . , , ' i . . ) i : -  

O?%P,aM,e.TRa, :A(, f (,$), , . n ~ W ~ , O C ~ ~ : , . B P P . O ~ T ~ ~ C T ~  M H P ~ O ; O M ~ P H ~ O ~ ~  ,A~!~PPKH xe'nne~- 
&I., %jC, : ? o T ~ ~ F J ~ , , ~ ~ P ~ # T ~ ~ F Y  ~e ~a.~.%cnr 07 QU~HKILS: ~ ~ ~ ~ ~ p e ~ ~ o k ~ p e a n u s a ~ w e v i  cnyraRnoR ~enuruHb~. .X(X~;  &;;.r .:~,..XL), TO 

~ ( 3 p ; o a p a ~ e ~ p a  4;u Mq&eT & IT~  ,naYneq . ~ 3  YCIIOB.~. .ti , ; ~ .  . rr2: 
hnoTHoCsb BepbiliHiiCTu ~ ~ ~ ~ H K ~ H ~ : ~ ~ ~ ~ B ~ ~ O ~ O ~ O ~ U ~ Y ~ O ' ~ ~  

hi,  . c.i , ,?  . 1,: . . , ~ ~~ 

Bn5IlOT c060R KOHKpvHble 3HaqeHUfl +YHKLIH~~ U3 anca~6nn  
. . 

SMOXH~IX 3HareHuR. T.e. n s n n ~ t n  y~n~l lk~~MYI + ~ H K ~ H ? M W  napaue~pa. 

i , , r . , . ? . . ' r '  ' R1 : , , ' 

.4Ytnowa! ~ ~ ~ ~ T H ~ o . ~ ~ ~ ~ ~ ~ o ~ T H o o T w J ~ ~ ~ ~ ~ ~ ~ K u  H ~ ~ J ~ K ) ~ ~ ~ M ~ I % : # ~ H H s x  a 
(npu ycnoeua,.~~o.oqeHusaeMslm napaMeTp u n n e e ~ s ~ r e n u e  A): f (abAJ E 
= f ( X I ,  52,. . . , z, I A), paccMaTpusaeMan naK + y ~ ~ u u n  OT oueunsaemoro 
napannempa.k.npu + u ~ c u p o s a ~ n o ~ ~ s n b p ~ e z ;  ~ a s ~ s s e ~ ~ n  @ynx'4ueM.!npas- 
.qmnum6n*. STk +y~~qu~1- ,npu . & U K C U ~ ~ B ~ H H O R .  ~bl6op~C"~:nOKaStilsaeT. 
~ . a c ~ o n b l ~ a ~ o ~ ~ o i a o a ~ 0 ~ ~ 0 e i ~ ~ a r e ~ u d : . n a p a ~ e r p a ; X - ~ 6 o n e e r  npa?nonono6- 
HOB, reM npyroe.: B xaxaxw n o ~ u m a ~ u m ~ + y ~ ~ u u ~ ~ n p a s n o n o n & ~ ~ ~ y x e  He 

 no^. Bepx~nf l  u H U X H ~ ~  rpannubl nosepuTenbnoro umepeana, KoTopble 



npn - r o q e r n o @ ~ u e ~ e  mapa~espa.:,.r\ 6bltcecl.vl ~pe~uemue~~(npocn~sec~n 
OUGHI$~) --aTama?ulr, ~ ~ x ~ o & ~ ~ . ~ ~ ~ s M Q % H ~ ~ x . ~ . ~ I ~ o ~ ~ o ~ ~ ( x ~ ~ ,  Xz, ..'.. , Xn) 

nOCTa4UTh.6 G Q O T ~ ~ B U ~ : . H ~ K O T O ~ ~ . K ~ S W I U * ~ X  (&P~~UUP)' A* .= q(%): US 

MnTepsana A sos~omnb~x s n a ~ e n u ~ - ~ y u s a e h ; 1 g r o . n l ~ a ~ e ~ ~ a ~ ~ ~ M ~ ~ ; 9 a  cny- 
yaRHom xapanTepa ouenKn ,xapa~~epusyp~ Y~UIODHOB ~ ~ O T H O C T ~ K ,  

scpoiiinoc~u fA(x I A). Bun J T O ~  h & ~ n o c - t i  'W~ORTHOCTU onpenenrreT Ka- 

. , .  . 
= 'p(xl, xz, . . . , x,) Moxer 6 b m b  npnyqena us yc~omno8 nnornocru scpo- 
IITHOCTU fnx(xl,za,:. . ;zn 1 $)-~npa@~q#:,~nMqUHbl X(X1, Xa,. . ., X,) 
c nonnoubco npa-kuna npe&paa&sanum MHO~OM~PH~IX  C ~ ~ G ~ R H ~ I X  senuquti, 
p a c c ~ o $ e ~ ~ o r a  s n. 2.1.2. .., ,, ; . . .  

nns riaxoxne~ua: y e n o m  nnoTnoerweneppTnom fA(A* I A) sse- . . .. , , ,  neM Hosble nepeueutible ..: ' .. ' 

. , 



K a r e c r ~ ~ o y e n o K , n a ~ g ~ e ~ l ) a  A. .nos~puy woHpKaer ~ n p o c . ~ ~ a ~  naunyq- 

WUM O ~ P ~ S O M  MCnOnbSOBaTb na6nmne~~we naHHble M anpMOpnble CMl\eHHn 
~ ~ 

o .xapa~~epe r a ~ o ~ a  pacnpaeneHun B H ~ O P O ~ H ~ X A I ~ H H ~ X  nnn nonyqenun 

OUeHpK,,nqpa~qpq)x B, CWIg5C 3TUM C @ ~ S ~ , M ) S ~ H ~ ~ ~ T  8TOpOR .M)IIF@C?,:'iTO 

nORpaSyMeBaTb no4 UHaMny'.llUMMMB. O~&CHK~MU? f l 0 ~ ~ 0 n b K y  HUlbM TOY- 

Ye: O~FF~fl~aTb,.,W@~fiua4XPnbH,9e ?%~e~c l~ . , f l ~Pa .MMCTPP9 . .P5 .1 !~~A9W.~9a~~M 
cnxy~?, . ~ ~ . p , ~ ~ , a - y q y ! o y e ~ ~ y  y $ j e ~ ,  ,+jg. qglub no-pasnpen.mewnq 
~ ~ : ? q e q ~ , p y p l c ~ , .  K~,TOP;V~ 06na~y3j(~;~~,v~,~,p , ~ ~ ~ ~ o y ~ . & ~ ~ . i y a 5 ~ ~ ~ e -  

H%:.. ! q a q % , q ~ ~ ~ n ~ , , ?  . t i l ~ ~ . p . o u e ~ l ( ! !  . r oye :o  9 4 3 8  y ~ b  H? OC~(?F 
~ ~ $ ~ a , s b l @ ~ ~ q ~ L p a ~ r i ~ ~ y r ~ . . p y ~ ~ c ~ .  n ~ $  330R% j a = s ~ ~ ~ o  .w- 
y ~ , z - " p ~ s b  nrbwy; ~q$+fi~y,$ye~!$~,~!IC -=,..P(:.Z*~%; .,,. te~p.).,l ~ 0 6 ~  
ycnosnan nn0~n-b sCpm~~ocrw j,i(~* I ~ y 6 b l n i  6w K ~ K  ~om~,o. , ,6ony , . . .  .. 
%no crpynnlnpOsaHa sa~pfr s n a q e ~ u n  A. 

- , .  

o ~ e n ~ a  cxonunacb no seponrc lyxu  ~ . . q c ~ i p y . q @ y  ,snareHum: 
I ' , . 

I.'>. 
T.e. q ~ 0 6 b 1  ~PSUOCT~ MeXIlY CWHMM S H a ~ ~ , ~ . M ~ O ~ ~ H , ~ ~ . , U , ~ U ~ M H H b l ~ , 3 H ~ -  

r ~ u e ~  n a p a ~ e ~ p a  paswnnacb nyrim: ~ ' , .~ . . 
. . .  NOH?: ~ 7 i  i. \ .  ~ : ) i .  RB':^:~I',: .- '.t.~.,: :h,,  5 . . .  . ... . . 

. . b(X)-= M{p(xl,zz,. . . , x,)) - )i = OI . ; -  . , ' .  Q 

aHUe M ~ t l U M a n b H 0 ~  flMCnep!2UM. OU~HKH C-MUIIHManbHblM paCCe- 

U.MUHUM~~.HOR nncnepcueR naa~samrc r t  ~@~KTUBH~~MH. 

nuMo saklkleTuTb, VTO.B nuTepaType no MaTeMaTuvecKon ~ T U -  

Ke'nOQ S'*KTUBHOR-OUeHKOA YatTO nOHUMalOT TOnbKO HeCMCWCHHyM 

)(y'tMMHUManGH0fi n ~ ~ n b p ~ t l e f i .  Ecnu HCyPPCTCII IlOnyYMTb ~*KTHB- 

a XOTII 6 ~ 1  aCUMnT0TUYeGKU ~&KTHI)HO&? npH R m. . . 
4. 0 u e ~ ~ a  A* = p(al,x&i. .,xn) n o n m n a . o ~ n a n a t b  csoiTccrsahnu no- 
OqHOCTM ( ~ B ~ R T ~ C I I  POCTaTOYHOR CT~THC~UI(OU). ~E~FUCTHK~ (o@~HK&) 

tmaeTcn nocTaToYnoRieCnu 8. KaqecTne &. noHuMaeTcn +y~lcilud unu 
KUMH H ~ ~ ~ I O R ~ ~ M M X . , ~ ~ H H ~ I X  u B& C ~ X ~ I ~ H U R '  66 ~ U ~ H U B ~ ~ M O M .  napa, 

TyT 6wTb BblHeCeHM Ha2OCH0Ba'HUU 3TOA CTaTHCTUKH 6e3 n 0 t i o n ~ ~ -  

an'mdlo;He scerna ynaeTwi cosMecTuib nce ~ T U  ~ p e 6 0 8 a ~ h n . J  no- 
&hy .OKoHqaTeJlbHtdA ~ 6 1 6 0 ~  jkeJlaT&bHblX CWRCTB:O~~~HT~L~. !MpiM+TPQB 

npenM6Wd o n b e n n e r c ~ .  cneqn+mqo@ peWaeMoA. qanarm' ,!6)reeunno, 
'anoc~epuopiiaa n n o r ~ m b  &~>THOSI. acerna nbnn~cn noc~aio%tlop 



cpenneh KsanpasnqecKoR orun6~u,  06ycnoanen~afl nucnepcueh ouenlru, 
yMenbuJaeTcn o6pa~no nponopuuoHanbHo KsanpaTHoMy KOPHIO 113 rucns 
He3aBvlCMMblX OUeHOK B STOM CJlYYae CPenHflfl KBaflPaTM'ieCKaa 0 u n 6 ~ a  
nonnocrbto onpenenfleTcfl cMeuenvleM ouenw BMec~e c TeM ne ucKnto- 
'ieHbl cny-favl. Korna 3a cveT ysennreHufl wnvl Bsenenufl cMeuenux oueHKu 
uenecoo6pasno yMenbwuTb ee nucnepcuw. p racTtiocru, KaK no~asano B 

n 3 4 2, oueHKa nucnepcnu rayccosc~oh cnyraRHoh eenurnHbl c nenssecr- 
H ~ I M  c p e n n n ~  snareHneM (3 4.10) XOTR u asnaeTcn cMeueHnoil no cpas- 
Henulo c ouetiKoh (3 4 27), HO ee paccemue (3 4 22) Metihue nucnepcuvl 
HecMeuenHoa ouenKn (3 4 30). 

t i a~oneu  cnenyeT OTMeTvTb, YTO B pane cnyraee ( ~ a n p u ~ e p ,  KaK 370 
PaCCMOTpeHO B n 3 4 2 npU Bbl'iMCneHUU XapaKTepMCTMK B b l 6 0 ~ 0 ~ ~ b l ~  nHC- 

nepcu~)  cMeuenHyw OueHKy MOXHO cnenan HecMeuennoh. T ~ K ,  ecnn cMe- 
uenue ouenKw F~BAF~RTCR nuneRnoR + Y H K U U ~ ~  HcTnnnoro snarenufl napa- 
MeTpa b(X) = aA + /3, rne a +u /3 - nm6b1e nehcTBn-renbHble rucna, u, 
cnenoaarenbtio, nMeeT Memo c ~ e u l e ~ u e ,  TO, sa~enf ln ouenKy A* Ha X i  = 
=(A* - O.)/(a+ I), nonyraew necmeuennylo ouenKy. fleAc~BnTenbn0, Tan 
KaKM{Xe,) = X+b(X) = X(a+1)+/3, T Q M { A ~ }  = [M{A*}-@]/(a+l)  = 
= A, T e ouenKa napaMeTpa X i  flenfleTcfl necMeueHHoR. 

OnnvlM us OoHoBHblX ~pe608anuR npM nocTpoeH,nn OUeHoK aBnReTcfl 
nony'ie~ne oueHKu c MnnvlManbnoh nucnepcneil nnu MunuManbHbtM pacce- 
FlHMeM ( e c n ~  OHM C Y U ~ C T B Y ~ ~ T )  B GBfl3U C JTUM, KaK OTMeYanOCb Bblllle, B 

MaTeMaTW'ieCKOh CTaTMCTvlKe BBeneHO nOHflTvle J + $ ~ K T ~ B H ~ I X  OUeHOK 
npu~enu~enbno  K CMeuenHblM oueHKaM napaMeTpoB ouenKa Xef asnfl- 

eTca s + + e ~ ~ u ~ n o i l ,  ecnn cpwnee snaqen~e KsanpaTa 0TKnoneH.q oueHKu 
OT ucTuHnoro sna'ie~ufl ouennBaeMoro napaMeTpa X He npesbtwaeT cpen- 
nee sna'ienue manpara oTKnbHeHua nto6oh npyroh OWHKU A*, Te B ~ I -  
nonHfleTcsl HepasencTBo 

&(A) = M{(A,r - A)'} < M { ( X *  -A)'}. 

Aria HecMeuenHoh oueHKu [b(X) = O] pacceflnne oueHKn CoBnanaeT c 
ee nucnepcvleR, n, cnenoeaTenbHo, ~ + + ~ K T U B H ~ S I  ouen~a 0npenenfleTc.q KaK 
ouenKa c ~unnManbHoR nncnepcMefi. 

r K p a ~ e p  [37] u C. Pao [53] ~ e s a s u c u ~ o  npyr o r  npyra nonyrnnu 
Bblpaxenvlfl nnfl ~ Y I X H M X  rpanuu ycnoBHblx pacceflnuh n nmcnepcuh ouenoK, 
KOTOPble flBJlfltoTCFI PaCCeflHYIRMM U IlMCllePCURMM S++~KTYIBH~IX OUeHOK npvl 
yCIlOBl4U. qTO TaKOBble CYLLleCTBYlOT nnfl P,aHHblX napaMeTpOB 

npnsene~  sbleon sToro ablpaxennn, nonarafl, r r o  ~eo6xonuMble no- 
nyuennn cnpasennuebr 

Y c p e n ~ u ~  sblpaxenue 

no BCeBOSMOXHblM 3HareHMflM Mn~roMepHOh Bb160pKu ~ G ( x ~ ,  22,. . .,Xn), KO- 
TOpafl OnvlCblBaeTcsl YCJlOBHOh nnOTHOCTbto BepOflTHOCTln f(x I A). Y ~ U T ~ I -  



- Heo6xonu~oeure pas O'IIMCTHT;~~ r ~ p  mgCeX.fcdoTtinU(wunrycpenme 
npouswnnrcn no ~ ~ o r o ~ e p ~ ~ ~ ~ w 6 0 p ~ e ~ - . 3 c ( x ~ . , ~ ~ ; . . ~ . : ~ x ~ )  ~a6nmna;FRW 
nannbtx. 3nan panemsa s nbrpaxetiunx ,(4.210) u (4.211) nomurarrcn 
TOnbKO W n  -KTUBH~I& OY~HOK.  :>I  ,! , , ,  j ,  

np~~enurenbno K s ~ $ a k e ~ u m  ( 4 . 2 . 1 1 . ) , p ~ ~ ~ o ~ p u w y c n ~ ~ ,  npu KC- 

ropwx H ~ P ~ B ~ H C T B O  06pauiae~cn B PasenFT~y.. p. ,ouen~h,napaue~pa nsnn- 
e m  ~ c b e m s h h a ~  ' ~ e c ~ t u r e ~ b u t  ' O ~ ~ H K O R .  'j.1 Q r n a c ~ o  Hepasenany 

. . 

+yn~uuu npasnonondm s sune 
. I . ,  ., , :. ., 2 5 .  .. > : -  : 

re~.q(X$ - (bYn~qun), K ~ T @ ~ ~ ~ ~ ~ H C ~ ~ ~ Y I C Y ~ ~ ~ C F T C F T O ~ B H K U ~ ~ ~  u BM~Q+IKH' Ha- 
6nmnaeubrx ;gawnux,.: ~ o ~ ~ b ' x ~ ~ ~ ? r a ~ e ~ r ; ! ~ - . o ( ~ ~ u s a i ~ o i a  niparrie+pa..X 
(em <ncrunnom snarenuns). npw ,noncraHosKe (4.2.9) a (4.2.12) s tiepa- 
p ~ m a o  (42.11) C o !  (npy bJ$),,= $) ~ P ~ ~ O A U T ~ , ~  RapeHcTso. , O n ~ a ~ o  
n&c~asnenue n p ~ e w h ~ o u  n h p u  ~ a ~ y h ~ q u u  hpadAonono6un s nu- 
ne (4.2:12) BWMO~HO, m u  nnn ouenKu AX =:(~(2) nbtnonnnmcn y c n o u ~  ioC;dG4"ocTH'(4.,&l!, oibPpor6.'beii ioQ ' ' , '  ' ,: ' ' "' ' C  
. . -  .. . % .  'l,,,. . , , 3 ,I, i...,;. .,:- 'I..;,. .. , :- 

, .  , 
Zn~ l io~hbnkno,  et.nM npou*@iiwfi ha~@~~+qar  ~&HKIIUH -npdsnbiio~idYiu 
n~~&q&3$&&ywr .o; . ~ ~ ~ ~ q ~ b ~  ~~g#~>7d$K8g4$&k4~gHT f ipo ,q~p~(~& 
Han&&u.q(.r;)' k&lfaBkefi~~oT ~)jf&pi(YC,#~i\;~2;~?~z~)li,3'2 .; 8 *;'.$, 

; .: :, :TdK,id;I&pa&,~; :ccplit;pn&i tyiy&+ssea~d'-~grUIw;ron~*cP;exvl* 

Hoa oqen~n nsnnetcn sblnonHenue nsyx ycnosuu: o~iei i~a~o1di+~6bi ib~n0-  
rrarornoR (4.2.?), u ponxHo s ~ n o q ~ n r b c a  coor~o.I+e$ue (4.2.12). Cnenye~ 
ilOnVepKH)Tb elyb pa% q~fry~0~~~;.(4;2,;1@,H&, MOXSG'L~~JT~: BblnOnHeHO, a- 
nu nnu 0qen.u ne y i o s n e r ~ o p ~ m ~  ycnosue ~ ~ ~ T & ~ H O C I U  13.2.7). Tsltxe 
Cn.weT O ~ M ~ T U T ~ ,  wo S ~ ~ K T U B H ~ A  HeCMeUeHHan OUeMKa O~IIS~TUI~H? 
npunannexuT K Knaccy.,naqT~To~n,p,ol(qnoK, I TO 6pe~1l KaK nocTaTornan 
o u e r i ~ a : ~  06usa~qnbno; 6yn+~br&&~??kn~& ;! ) 

~ ~ a ~ o r u r n ~ ~ e ' d r ~ a ~ ~ ~ e n u u  wanaTprpl ~a cyqqsosat iw s++e~r&s- 
nwx cMeweHHrx oue~oq, npu, lto~apwx b ~ b ~ ~ a m e n u u  (4.2.10) sHan nepa- 
sencrsa gepexonu;r, s pasencsso. 

; n o n j w c w ~ ~  swue s ~ p a x e n ~ e : a m ~ n m ~ ~ r p a n ~ u b ~ ~ p ~ ~ ~ e n n u ~ ~  t i e c ~ c  
u e H n o 8 ; . ~ e ~ r t u m p a a a g ; n u s 0 ~ ~ u ~ ~ m . ~ ~ u x ~ ~ ~ ~ r p a ~ , u ~ ~ ,  awwiepcmn:.chneuren- 
H08 OUeHKM. T.e. !'&-,>.~' ~;.r 2 , .  . , - 

.. ~. 

TM OU~HKU cnpasennuso. cooTtiouretiue 

:8) eMecro [p(z) - A] paccMaTpwsaTb [rp(z) - M/A')]. , Xosq hpa- , 
WCTU +0pMyJl (4.2.10) U (4.2.13) bpManbH0 ~ ~ ~ H T H V H ~ I ;  OPHaKO 

asennaa nepexonnr s pasenrrsa npu pas~b~x  ycnosunx, cooTseTHseti- 
npu (2.4.129 u ,(2.4.14). , 

A~anns. sblpanenufi nnu paccennun u pucnepchu s++en~us~b~x c ~ c  
H ~ I X  otietiolc (4.2.10) u.(4.2.13) noaasb~sae~, r s o  MoryT cyucecrsosarb 

euenHbte ouenru, noTopbte 06ecn~raaam~~e'~brt l ' ie  paccennue u pucncp 

au OT CMeuenun uMena orpuuasenbnoe 3~aqe~ue. 
O T M ~ T ~ ~ M .  qTO xapaKTepMtTUKu ~C$$~KTUBHOR OLleHKM MOryT 6bllb Bbl- 

n e w  u nnsl Tex napaMeTpoe, nnsl KOTOP~IX S++~KTUBHOR ouenKu He 
emsyeT. B  TOM cny-iae nonyranble sbiwe sblpaxenufl nnn paccenHnu 
cnepcwu o q e ~ ~ u  onpenennm~:~um,ymm, . .  . rpan?y.uy. . , (nenoc~nmu.~ym) nnn 
aeTcTnymqux, xapanrepuc~un ouenKn. 

,: nnn cpasnenmn peanaHux ouenoK c S++KT~?H~IMII OueeHKAwu s Yare 
KOB craTncTuKe sseneno noHprue OTHOCMT~JJ~HOU sqbqbe~~nenocsn 
npencrasnnmuee c o b l  ornouenue cpennero KsanpaTa omnone- 

( P ~ K T M B H O ~  o i e r i ~ u  O T H O C M T W ~ ~ O  ucTunHoro SnareHun napaMeTpa 
nHeMy KBanpaTy OTKnOHeHUrt PeanbHOfi OUeHKn OTHOCUTenbHO MCTUH- 

snaqenun napaMeTpa: 
~ - 

M{(Xef - - Dif(A) 
MI(A* - ~ ) a ) , , - , P o '  (4.2.15) 

cb A* - peanbnau ouenKa, B + + ~ K T ~ B H O C T ~  KOTOPOA pasna E(X*): A,f 
+ K T U B H ~ ~  otienra. lls onpeneneHnn paccenHun ~ + + ~ K T U B H O ~  ouelr- 

sunno, r r o  OTHocuTenbHan ~ + + ~ K T ~ B H O C T ~  USM~HU~TCII B npenenax 

. ~ 

,,Kpo~e IlOHRTbln ~+eK~MpHblx OUeHOK, CyUeCTByeT.nOHqTUe BCUMnTO- 

ecKn eqbqbeKr@~b~x oqewoK. no0 s ~ u ~ ~ n o n ~ ~ u e ~  nonpasyMesaeTcr, rTo 
AoeraTorno bnbruoro o6be~a. sbl6opnu (n + w) npenenbnoe sna- 
e'oTnocusenbnom ~++~KTUBHO&U peanb~ou oueHKu paw0 enuHuue. 
osnaraeT, r r o  npn acuMnroTurecKu ~++~KTUBHOR ouenne paccennue 
KU an. aanan~oro cMeuenun onpenenueTcn ~ ~ p a x e t i u e ~  (4.2.10) npu 
He ~epasenc~sa , Ha pa.nencrso. 



Bo BTO~OM cnaraeMoM npasoR racru &a~noro; 8Ypa)KeHcII inepennenr OT 

+ y ~ . ~ ~ ~ ~ v . . n p i r s n o ~ o n Q ~ f i !  :LC>; x). ..w.;yvlom~o~ nnoTnogn: B ~ ~ O ~ T . H O C T M  

f(s, .l..X)-:& panuum..onepaq~m ycpenHeHvu .na yqoa~oR~nno~nocnn  s, 
POUTWOETfi ~ ~ ~ ~ P H O M : ~ B U . ~ ~ . ,  npnyMUbn.(@.~Ml?~ H O ~ M ~ ~ O B K U ; ) ?  . . , . 

~b1eeb160pornb1esnare~1an oauwamno pacnpenerienbl, sblpaxenun anr 
epcuA H paCceflnUU S ~ ~ K T U B H ~ ~ X  OUWOR Y~~OUI~IOTCII.-~TPK. ~ O P M ~ Z  

nnn,nucnepcnu S++KTUBHOR HecpeqeHHoR O U ~ H K H  B s a ~ u c u ~ o m n  OT 

' . cnyqaUHau nehnrn~a x . npur in~ae~, u nuFKpeTHblx 3nareHuR c 
y ~ ~ ~ ~ ~ b ! ~ ~  B~~&~THOCTRMU p(zl.!.l A)',' r a t  j = 1,2,. . ., V: 

' B nocnennux asy~+op~ynax.L[k x) u L(?;xj) - + ~ H K L ~ U  npaanono- 
"6.. nnu 0nHoio s b 1 6 0 p ~ r ~ ~ r ~ ~ ~ & e ~ ~ f i  xi &'$ n X;j X j c j tOO~~~CTBe~-  

vasnnu nonyrennoe'cooTHoweHre B (4.?.11),,~1ja~0nu~ 
. . 

06p,a?.O~, Vn,w nuetctia napamerpa qanneTc8 . H ~ M ~ ~ ~ ~ H H O R .  TO xos+ 
MT g(A): B +p~yne ( 4 . 2 . 1 2 ) , . o ~ p e ~ e q ~ ~ ~ . y ~ n o ~ n ?  cyuc$FsosanMr 

KTnwoR O U ~ H K ~ ,  O ~ ~ ~ T H O  npyopquananen nucnppcun nec?neulenHoR 

F. . '  , . . , \ ~  . . ' ,  , ,. , , <! , , . ' ,,,.. ' ) ,  ~ ~ 

UamTCII Ha COBMeCTHyto O U ~ H K ~  HeCKOJlbKUX HeMSBeCTHblX llapa.Me.Tvb 
, 37, 53 u up.]. Heo6xopuhtble m nocTaTornble ycnosnn cyrUecTnosa- 

coannecwo S + + ~ K T U B H ~ ~  OU~HOK aHanornww ycno8urM CyqecTsoBa- 
oueHam oaHoro neu3~emH~oro n a p a ~ e ~ p a  (4.4.7) u (4.2.12). B ro~opbtx 

A ~ a a o  nqHnMaTb ~KTO,+HMGI napanre~pl. A~anorllrHbl Taxxe no- 
a c u ~ n r o ~ m ~ e c ~ a  ++KT~BHOCTU oueno~. :, , . . . ~  

PuMeHuienbHo K Hechheuie~nwh C O B M ~ ~ C T H O ~ ~ ~ K T U S H ~ I M ' O U ~ H K ~ M  

naioq~X'seeTopH6rb'~nbija.deTpa X(X?;.A.j,. . .;A,) I(opperinuuon~b~e 



Kn(X1, XZ) M{@ In L(X1, Xa;r)/aXlaXa}. 
f(?i>?" =.m =-  .: , ."GD(.xr)D(.Xjy. : , . 9"'("4:2.27) 

, , 
, . D XI D A$). 

. ::.q ' ,. , , . , ' .  . .. I , ,  .r . .  , . . . , .  ,.. 

a ycpennenue ocyulec~snrrerm' ho sceu BosMoxnblu jnarenuaM CnyraRHOll 
aenhrwhbl S:'~:a+no ycn.dsMbR r t n o w o m ~ ~ ~ p o a m e c ~ u  ~ ( ~ F ~ A ~ ~ G A ~ ) : .  8 - 8  ~. : 

': 'Ms n p v l s e n ~ d k b ~ x ~ s b ~ ~ e + ~ ~ ~ n ' ~ ~ i a ~ c ~ o & e k ~ i l o ~ ~ ~ ~ K T r i ~ ~ ~ ~ i  6c)udAo~' 
~ U h h d ,  qr0 *Atl"c@nJ"Ue 3 ~ a ~ ( r i l ~ d : ~ ~ ~ u r ~ " ~ b l ) ~ ~ ! ~ b 0 ~ 3 & ~ ~ ~ ~ " i l 0 r a ~ ~ ~ h ~  
+YHKUUU npa~nonqno6un'(4.2.24) pasnu iiynm, TO ~ a ~ p u i a ,  coc~asdna f i  
W!-KOPPWIIUUOHHblX , M U M ~ H T ~ B  O U ~ H O ~ , : ~ ~ Y ~ & T  anera 

. ( 3 1  cnpanennumu COOTHOW~HUSX : .. ::I? , * '  -. c , 1. *' ;I. ~ 
. . .  ; .. .,.. . " 

B pesynbTaTe nonyraeu, rroouen~<u mapa~e~pbsrnmny c06of nesasucuMbl, 
a..nu~p+pcul.%~?+tbt~~l?snb~~ E O ~ M . ~ H ~ X ~ O U ~ ~ O X  .cdpnagam~.c wp~E!+T-tTsy- 
mUlU,MU iQubntPGU5l~U ~ ~ ~ ( ~ u B . ~ b l X : p a ? ~ e n b . n ~ x  OuengK napaMerpoW;;. 

. ., , ,'!. , , . , *3c: , . I 

Del(Xi) = Kii(Xi, X i )  = r )  . . , i- = 1,2,. . . , q. ' 1  . . 

eepon~nocrblo. n p n  STOM B S~BUCMMOCTH OT qenu nonyqenun oueH- 
OGflMCTBUX npOFzEneHUrl O W M ~ O K  MOVT 6blTb ~#?$IY;YM~@H.,$ocI~D~~- 

ncer&a. uueera OTnwHaFzo~ nynn B C ~ & I T H O ~ T ~  OLUU~KU. neo6x6~~hdo 

. L ' I  , 



O npu IX* - A1 c'q, 
1 -  >npm IX.* -XI.>q, '7 > 0; . ,, !?>32). 

. . , .i %' - . .. . ' ., '. : ' " 

. . , ~ p v l s ~ e ~ ~ M e & ~ ~ ~ n U , f l o T e p b ~ n B p I I K ) ~ C S I  CMMMeTPvqHblMU +ynK;u,n- 
M.U pa3nocTii IX* - X.1, n p u   TOM oTKnonenne oqenKu napaMeTpa s Q R H ~  u 
npyrylo c ~ o p o n ~  oTnocuTenbyq uc~ynyoro 3narenun :oqennsaeMoro napa- 
MgT,pa o,qmna,KaE nvqarenbnbl. Buec~e FBTUM ne wcnntorenbt sauaym, 
rae p n n . c n e q ~ + ~ ~ e ~ ~ u x ~ , a p u ~ n a ~ ~ o n p o ~ n , ~ o ~ ~  MTperarbc. pnyrau, 
B. K O T O ~ ~ I X  O T H O U ~ ~ I ~ H ~ ~ H ~ ~ ~ ~ O ~ ~ ~ M U  K 3HaKY O W ~ K W  paanoe, An8 TaKvlX 
cuTyauUR~yH~q~U norepb 6ynyr n,WHMMeTpMYHblMH. . T 

B cnny cnyratinoro xapaltrepa ouendx Xu = p(6) u napaide~pa X .no- 
Tepu npu n m 6 o ~  npasune eb16opa peluenun nsndto~cn cnyraRnUMM u ne 
Mi)* 6u~b :  ~cnonb30~a'ahb1.'dfi xapa~rep~c ' rk~u t a r e c ~ ~ a  o~en~w(ripasuna 
sb~bpa peulenun). Ann xapaKTepuc'rnKu aaqemsa ouenKu M O X H O ~ ~ ~ M ~ ~ I T ~  

cpennee snarenue +ynnqun nolepb, KoTopoe 6yne~ yrmalsa-rb ace BOSMOX- 

Hble TWnbl nOWeHMII OLIeHKU, BCe BllPbl OLUH~OK H OTHOCUTenbHYlo LIaCTO- 

Ty ux nonanenun. Bb160p nnn xapaKrepununn KarecTna oqenKu cpennero 
snarenun (a He npyroA marmcTurecKoR x a p a ~ i e p i c r ~ ~ t i )  + ~ H K ~ U M  no~epb 

, 
nsnneTcu x o ~ n  u n p o u ~ s o n b ~ u ~ .  no pauno~aribnbi~. 

Cpennn znarenue (ycnosnoe unu 6e3ycnoenoe) +~HKUMU noTepb na- 
sbleaeTcn pnc~ow ( Y C ~ O B H ~ I M  unM 6 e a y c n o ~ n ~ ~ ) .  YGOBH~# C ~ W H U ~  puca 
R(XV I A) nonyqaercrr nyTeM ycpennenua +yn~uun n ' o ~ e ~ b . n o ' r x e ~ o ~ ~ o x -  
~ V M  3HaYeHMnM MHOrOMepHOGl ~b l60pK~ H ~ ~ ~ I O A ~ ~ M M X  RaHHblX %(XI,. . . , 



flpU *TOM CnenyeT 6p&b KOpcHb y p a s ~ e ~ i f l ,  06~cne ' l n sa i~q~@ rn06anbHblA 
MHHUMYM ( H ~ H M C H ~ ~ W P  MI!HNMYY) anoGrep~o~nbro ~ V C K ~  

Kpu~epufi MuHwMyMa epeaHero pucKa ocnonan'na ucnonhsosanlnu non- 
H O ~  ~~IPUOPHOR un.+o~~,auu~1,06 ppeHue.aeMoM nqpam?~, 7.e. OH naeT or- 
eei~t ia sonpoc. KaKuM .&paSi ~ i h o  II&dnbSb~aibiscro,anpuopnym un+op- 
MaUUlO. VT06bl il0nYq.UTb HaUnYVUlytO 0LIeHKy, O ~ H ~ K O  OTCyTCTBflc n0n- 

6 c n b & u m ' m ~ e p n ~ ,  ~ ~ . # p y & n  OU&K~.  an w e ~ g a  n p ~ i o n w ~ 4 ~ ~  . . ,,: L! .-,, ,:, 
OHa uoxe r6b l r b  ~ o J ~ ~ ~ H o R ,  eC H XenaTenbHo SaCTpaXO&aTbC# OT PdTePb 98 

~ e r . o u e ~ m ~ a n l r ~  :s: ~ a i 6 - ~ h ~ & n n s r * , i . l ~ h ~ c 1 x b ~ u ( r ~ ~ 1 ~ e ~ m r r ~  
-2s . € b ~ s C ~ s u H  '3t B ~ ~ & C H ~ U U ~ W  ~ u ~ w w a k € h a f f ~ ~ t l a ~ : m o ~ 4 ~ ! 6 b 1 ~ b  

~ a @ a & x  ~cnyroqwia &pa$o~r~n'n:n~(wwadnbnob;Bn~wap~ibid pack- 
ne~vl i i  s c o o ~ s e ~ c ~ b u ~  c sanandofi +ykliumeR ' i i a ~ p ~ l t q ~ + a l ~ ~ 6 a ~ e r ~ s ~ ~ a %  
uuen~a-A&= ~ ~ ~ ) . ! ~ S a r e ~ ~ o ; ~ 5 ~ ~ c A ~ i ~ & . ( b ~ ~ a n ~ ~ ~ ~ t i ~ ~ ~ a u n p c ~ . c : ~ e ~ u e  
ouenvime~om:napweTpa?~~npu ~ o i o p ~ ~ ~ ~ ~ u n l t u a v i l m o ~  ! 3 ~ a s e ~ l i ~ q r e m e r o  
p w ~ a ( 6 a f i e b o ~ ~ u - ~ . p ~ ~ j ~ ~ n e . ~  taawuMyaa.j 6a 'Re&sc~an.6~e~~a*npn 
TaKOM ailPUOpHOM pacnpnenenuu 6 y n e ~  MHHUM~KCHOEII. "'.' 2" 3 i3 ~r ' : 

, , ... 
. . .  , 

. , ,' , 
;Rp.(?') = cq- f&(X';z). . " (4.3.id) , ,, 

aeMoro napaMeTpa. .3~a ,osnarae~ ,  r ~ o  $8 ~arecrse 6a~ecoscxofi. oqeHnn 
aMeTpa pa.c.n~enen,wua.nomiwo 6blTb 8-730 Ha~60nee seponTnoe wave- 
(pvc. 4 . 3 . 2 )~qe~uaae~o ro  napanneTpa, npu ~ o r o p . o ~ . s b ~ n o n ~ r r e ~ c ~  ycno- 

pon rneH s npaeoR wcTu 3Toro Bb(paxeHun npennasnner co5R  (c 
no :HCKOTO~OTO n ~ o r r ~ ~ o r o ~ ~ ~ + u u w e ~ ~ a )  tpennbm'dpom- 

npasunbnRro. pewenuni. .. Cnenosa~enbno, 6aRemsc~an ouewa npbi 
OA +~IIKUUU -nOTepb:MaKCUMU3UpyeT BeWTHOCTb UpaBnnbHorO pew=- 

., . 6 a ~ e c o e c ~ n ~ . p u c ~  B p,annoM cnyqae nponopumoHaneH Bepmmomu 



nenpa-bnm~,peUteHw, n o a ~ o ~ y  6anesoscean ouenKa:napam~pa npu 
npucron +~HKUHU n ~ i e p b ~ w u ~ u ~ u s u p y e ~  Bemmotra :q ,a~numaoro;  p q  
IgeHMX. n p ~  9ToM'BGWa 0 ~ 1 ~ 6 ~ a h l ~ n p ~ n ~ 1 ~ b l ~ a e ~ d  .bAnUWKSIBbli?+@c co; 'T*. 

npepnonaneTm, ~TO.'BCC~OUM~K'M uid%enaTenbiibl Hesaalcca~~~.e~ uxjsnaqe- 
nu*. .:. .,*, <:. s .  :;,.,.,':,:!<.,-, . ..., t . , , ~ ! !  1 -  

'. $B n n ~ t p a m e ; 6 a ~ e c o ~ ~ a a  idQemi4a n p u  r ipocro~ '*-#ii%~nu".kd%6~b us- 
BeCTHa TaKMe. r(On HaSBaHUeM OUeHKU n0 ' M ~ ~ c H ~ u ~ ( @ E ~ & M ~ M Y :  ~ M c k '  
MO~YMY) W0CTY)LIOPHOa f7JlOTHOCTH BepepOrr7'HOFU_rH;I 

Emu a n p u o p d C R ' n f i ~ P ~ i ' l ~ k i ~ ~ w ' w " f p ; ~ A ) r ' : n ~ ~ o n ~ ~ a  s u w e p  
sane. +MBIlnt~x!qn4re$riB WeHVsaemoro 'napaMeTp, TU cornac~o.(4.1.3) 
~ ~ o c T c ~ ~ H ~ ~ ~ ! ~ ~ o . T H O C T ~ :  aepor )~n~u ,c  T ~ ' t n Q ~ b W . ! ~ ~ ~ n O F T 0 1 1 H H O ~ O I P H O -  

MnTenn connanaeT c + y ~ ~ i u r m  npabnonono6wi B(A;z . ) . :Qe~~a>no~a~cu-  
@MY anocTepmopHofi n n o l n w u  pepo8TtfFu nepexonu-r s ouenKy MaKcu- 
fdanbnoro npasnonono6ui1; ' d ~ ~ ~ k a  k ia icd1~ahnok npasnonono6nn onpe- 
nenaerc. KaK yogoxenue, wanuntuem ~a<cudy~a?+jr~~quw~npasaono~o- . ,. - ,> 6~31. r , r c  ,:I. 7 , ; , .  . , . z ,  

;* . . . -. 
. . :..,in ,:.:., ... , . , . . 2 ' .  . , I . < .  .' :41 

wn .. 
&,, ~ ~ c ~ y ~ ~ . ~ r ~ u k u M y ~ y  bamcrepn6pnom.pMcKa: R$&.A?i]i:P ,fie. *elpa- 
x w u a  .,44;3,1;44i;nvl~no; .ts~~q~~Karemsei:oLten~u~nqme~ps:6epe~c~~~p~ers 
sKa,qeHW;-,i! npu . ~ o r o p o ~ ,  nnewanw no4 kp%s@C- a i l ~ n o p l l o ~ ~ h ~ o ~ n o d ' ~ ~  

Puc. 4.3.3. 6aRecoac- 

. ~ , . I '  JL 

Ouen~a (4.3,17) Haxonunacb us ycnosun MunuMyMa rpennero puclta, 
~,op.blR nponopuuonanen cpennwy ~~anpa~y;oruu6nw. . s o  osnaraeq r r o  

oqeHKa npu KsanpaTlnrHon +~HKUUU norepb u u ~ u ~ w s u p y e ~  
ycnoanw pacceflnue oqeHKu. Ecnu M{A,) = A - ycnosno HecMc 
HHan 6a~ecoscnafl OUeHKa, TO npM K B ~ ~ ~ ~ T U ~ H O A  +~H,KuMM. nOTepb OHa 



,- , 
Menm nopRnoK UHTerpuposaiiMu s nocneLlHeR r a n u  s r o r k i " & ~ ~ 1 '  i 
ymTMqau ywqaue nap~dpy~~~,:~~wxony.%1"~p ;sb lpa) lc~q~. , -~{&}  = Xpp. 
I !~i '~m~pi~ur~an';f jydlohhu .moxep6 n@nohudk;&d K*sanpaTg omnone- 
nwu o y e i ~ u  o r  uCiMHno~o SH&~I~ ;~UU napL i ie~k;  r.6:'bce~ irin~ikau npu- 
nnhh%nah& ~ ~ i a o ~ p a c ~ s r c ~ u l ~  ~ a ~ ~ ~ a a n p a 7 ; ~ ~ ) x i s ~ w e n a n ~ :  T s ~ o m  m a  
norepn racro scTperamTm s pasnurnhlx npunoFenuux MaTeMaTurecKoa 
~ T ~ , C T U K U .  Onna~o H $ ~ o T ~ .  @:T?., r?o ~dpnpa~urnax + y n ~ u u ~  no~epb 
o6nanae~ pRnOM AOCTOilMCTB (yno6na C ~@~e)naTuSCt~ofi TOrKU 3IKHHU. (I 

:.: 3 . '  . , ' ,< .I . .;. ", . .  I , \... , .. ,.~ 
a n a n u 3 ~ p y e l ~ b r ~ ~  B G I ~ O ~ ~ H P ( ~  .zvqyenyuu, ?,,Ca;A;,.~biio+~a wue=T. He 

, I . . . .  ... . ra,~+oyaoe da$rrpendevue. ' flb;;ouy an?. 6onduu.n!HeTsa peanpblx. napa- 
ve~pos pacnpen~eyu~  y t7p?~c~i<nonjqen~x oue"~4 14.3.17) oraiydaer- 

,?,<%" I,,,. -, ! cn nocsarorno cnomnblu npw"ero n l j a ~ t u r e c ~ o u  d6yrticrsnenuw. . .. 
. . .. .. 

-.>\ : '%, , \ ' i 1. 

4.3.5.. h ~ k ~ ~ w d b ~ a % ' ~ Y H w ~  no+%& '' 
flnu npuMoyrqnbnpr Y H K W U  norepb. (4.3.4) ,yap_accTepno. r r o  ace 

OWU~KU, KOTOP~IC hd ~6li~nl0lbkhbule San~kttdSO 3~3xqnHk q, 0nunaKoi0 He 
OnaCHbl nna na6nlona~enu u c ero TOWKU spanuu ~& n p l a o m ~  K ~a~ouy-,-!n60 
~ a q e ~ u ~ ~ a r e c n e a o u e ~ ~ u . i n a p a l a e ~ p a . a . Q m ~ 6 ~ ~ ~ ~ ~ ~ r k b & i ( y , ~ 1 1 ~ ~ a ~ e ~ u n  
~ o ~ o p m  &:.~Onfnb:~npem~blyaror &a<eHlurr$; knm~o~>ire*nak#b7h:i ,  
a . q ~ M v u f f l . ! n p M ~ ~ a s a e ~ r o p . ~ ~ p ~ k o ~ ~ A :  M D ~ L :  mq'! ~,I[Is)'c, .?L : .;>:.:;,e . 
m f l o a k n a n  - (4 ,A. .q.s  .(4.318) u ~ s 6 ~ 8 w s ! u ~ ~ e p ~ a w ~ ~ ~ e ~ p u p o s a n ~ u ~  

Ha,aTpH.: n w ~ w , w ~ e p s ~ n a i r , ~ ~ m ~ ~ n &  :.<).A* i-1): Xfc -  q Q a A  : ~ ~ A * , ; t . , q ~ : ~  

. iq,.c.h. +urn), . M M ~ M , ,  .-- ~ ~ , . ,. .: . . ,  , .. , :'. 
, .,,. j,., :<, .:*?.;.<' ' ,  ' I  . , . . . , , ,  

. I  r ,  ' ,  

opoe cqsnWaeTI c ypasnenueu ;(A.~.&2.).)n,-Cn,~o~enb~% npm,&anblx se- 

k;Benuruna,,(4.3.19) .npemTaanneT..co60u7 ,anecrepwpnym s e p ~ ~ m o c ~ b  
r~o ,a~an~o .~ .peanusaum~(sadopr~  acrmnw qnarenwaoue~u~.ae~o- 
p a ~ e ~ p a  ncaaltnmreno ePuw-repsane. u\in3=q, xe: cn.yr$otnaa senurllna 



R,(X*) onpenenner anonepuopnym nepon~noc~b nenpasnnbnoro pewennu 
no nannouy KpuTepum. npu  ~ T O M  nnu 6aAecosc~on ouenKu A, a ~ a  B+ 

p o n ~ n ~ b  uenbwe, L(eM nnn nm6oil npyroA. ouenKn. 6a6Iecoecuu~ p n c ~  
(4.3.21) onpenenner MmuManbnym cpwnmm aepomnocrb nenpasunbnoro 
pewenun no nannouy upuTepum. 

T ~ K M M , & ~ ~ ~ o M .  % ~ e c o s c ~ a n  o&e&i npu tjPnMoYmnbno~ ( ~ Y H K U M U  
I. 

noTepb M ~ K C ~ M M S U ~ ~ ~ T  ~ e p o n i n o c ~ b  T O ~ O ,  'ITO, uc?ut$oe s ~ a r e n ~ e  ?+nu- 
saeMoro ' n a p a ~ e ~ p a  6 y n e ~  n e x a ~ b  s npenenax X,,f q:' 

. : I '  r. : . 

K ~ K  orMeranocb s npqblnyqeM naparpa*, nnn naxoxpenun onTw- 
Manbnblx oueHoK napaMeTpos pacnpenenenuil npennonaraelck, r r o  ouenn- 
saeubtil napaMeTp nsnndYcn enyra&kiim 'e ~ o r n o ' H 3 ~ e ~ T ~ b i ~  .nu' ~ai46onke 
ne6nar011pulflT~bl~ a n p u o p ~ k ~ ~  pscn&ene~uenn oil&~bae'iorb napa~eqpa. 
O n n a ~ o  s npunnannblx 3 a ~ a ' I ~ ~ x i h ; f a i e ~ a i i i r e c ~ 0 d d ' ~ a ~ r ( c i u ~ ~ ~  K ~ K  npiauno, 
OUeHusaeMblfl ~ e u s s e c ~ n b l ~ ~ n ~ p i ~ ~ + p ~ ~ 1 n ~ e r ~ 1 1  neciysarin,Hb.i s ~ n u r u ~ d i l .  
b n  nono6noro pona sanar ib ihennmi  ' ~ $ u ~ ~ o c ~ o e ~ b - r x ' ~ e ~ ~ n a ~ ~ n ~ h ~ ~ e n u n  

, I . ,  , 
TO'Ie'IHMX OUeHOK napaMeTpbs p a c ' n p e ~ & J ? ~ ~ ~ ~ :  M~TO~MOMIHTOB. QeTdU 
~ a ~ c u u a n b ~ o r o  npawhonono6nn u i i e ~ o n ' h h l l ~ ~ ~ ~ ~ a  xr i~ l taaqpa~ (X2). Pac- 
CMO~~;Y:M ?C~C+BHM= nBno+enHl~ ~ T H X  ~ e ~ d n 6 ?  oiie+YI M onpei+bi~ &asuna 
peuienun i q a i ~ n u r e c n u e  x a p a ~ ~ e p u ~ ~ r i ' , o i i e ~ u ~ 9 ' e M ~ x  napauerpos. 

, . '",. 
. ~ . .  . ~.- 4.'4.1: ~ e k  . ., ydnnews, '~ , ,. :A<. t 

nycrb na6nmnamrm nuasucuMb!e onnopon~b~e sb160p0'1~ble wavennn 
xi, i =.1,2,. . .,n, nenpepb~sno.@.cnyra.inoR senurnubl X c y,cnoanoil,nnoT- 

. , 
HOCTbIO B ~ ~ O ~ T ~ O C T U  f ( ~  I 81, X i , .  . ., Xk), s ~ B M c ~ ! ~ A  OT k HelnsBeCTHblX 
napaMeTpos Xj, j = 1,2, :.. ., k. OT ~ T M X  me napaMeTpos 6yner saaucerb 
d ' ~ e o p e ~ u r e c k ~ e  naranbktdle ~ o ~ e n i d ~ n o p u p ~ a  4. ' .' ~ - 

Ma .&nose na6nmnae~oA sbl6op~n  XI', xz, . .:: , x,) cjmp~upymrca sbl- 
6op€ir~ble. ~ a ~ a n s n b ~ e ~ ' ~ o ~ e ~ ~ ~ i o r o  m e  nopnnna q :'. ; ,.J;.'.-- .. 

. :  . . . 
L .  . ;  . I  I.. . ., 

. . 1 "  . . 
.mi = ; x x:. (4.4.2) 

.=1 

K) CUCTCMY YpaBHeHHA 

: : i.. , v. ' .i 

bHOMY MOMeHTaM. 

- 

4.4.2. Mema ~ a ~ c ~ ~ a n d n o r o  npawono~o(i~n 
,!,,~J-.: ' . , , e ; , ,  . .-:<:, ; . , , :  , . ;.,; . . I .  , . - 8~ . r: * ,. , 

ena~en~e-ht (A( f  ;A:$,.:. :.., X$)rripu ,xo~qxm +YHKUH~ npaswnonc- 
,z) .~u;ee.narypanan~U nompu+mt In&& z) :noeT.ramT M ~ K ~ W M ~  



Ma. f l o s r o ~ y  pnfl ~axomdeHun OueHKw petuato~ ypaenenun npa~nonono6na 

A, =' X'. (4.4.9) 
., 3 , . ,  : . 3 . , ~ .  : ,  ,:. .., . . ,  :,,;>*r,,,: , c , r A  ~,L.i :.,', @ .  , . . 

Pacc~ospennble csoacTsa ouennu MaKcuManbHoro npasnonono6nfl t :  on- 

nom hapa~erpa @ s c n p o c r p a ~ f l ~ i ~ ~ ~ ~ a . ~ t b O u y h ~ ~ o h b  cosW&ho4kb-en- 
TMBHb;k *4enoK; Gn3 ra@mble"cy~*sy*y.,~ . ' . I : - 8 .  " 

' ' ~ ~ ~ ~ x ~ w M o ~ ~ ~ $ M ~ T M T ~ ;  rT6 ~ ~ e ~ o ~ ~ ~ ~ a ~ c m ~ a m b : ~ o m ~ : n p a ~ 0 ~ 0 ~ 0 6 ~ d ,  
KaK npsBllJlbl fipUE6QUT K:MCH- en0XHblMtcWbb)~(bf6n~11flM C ~ ~ B H M H ~ ' C  

MeTonOW MPM~RTDD: +!Memn M I K C U M ~ ~ ~ H O ~ O ~ ~ B ~ D ~ B ~ ; ~ ~ Y I P I ; ~ ~ R ~ M C ' O ~ M ~  
~eHHW~6t~.~OC7dMKCTS~ CEfleaHHYX:C nOJlY%eHHeM! $ ~ ~ & T H I ) H . M X ~ ~ ~ ~ H O I ( .  

oltasusaexa 0~06enno 

K U : , B ~ ~ H ~ I M K ~ V ~ C X ~ M  

rsnrenbno, ypasnenue 

BaneHTHO ypasnenulto dL(; \ :z) /dA = 0 npu A = Am. 310 CWRCTm 

T 6onbluoe 3narenMe npu npanTureCKoi3 peannsauwu anropu-rwa auen- 

, , , 4 ,  '? 

4. .4 .3 . ,Me~0~ MHHHMYMa XU-ICEWpeT ( x a )  , 

K HCTUHHOM~ sna~fenulo, OT K O T O P O ~  zanucuT crpynnupona~~afl 

n ; , j  = 1.2 ,..., k.. 



Ouen~a nepaue-a A*- ~ a s w s a c ~ m . . b u e ~ ~ r o ~  'no-,~erony MunwMyMa xu- 
KBaapaT, ecnn onai~.,nanynyraesca MvlnwMusauwea no. A . ~ . ~ e n u r u n ~  .-$ 
(4;4.11). npvlsTOM H ~ O ~ X Q ~ U M O  PCrUWTb YpaBHeHUe : [d~~/dA]b.=  0 npu 
= A +  ~ompoe: npeo6pasyeam.neu~y .. . . I  : ,,i 8 3 ,  : '  . I .  .v* 

..,.,..<I,, ~ ,~ 
':' .(4:4.13) 

Ypasnenue (4.4.12), a reM &nee curreMy ypasnenua (4.4.13) racro 
orenb ~p~nn&pe,ewurs,. -,Ohnab npu nocramrno 6o~khbk i  .&*~e sb16opnu 
@ .BnflPR.$ey, .?JO,PCO .OL.leeHL)i,~i~~~~aPHblX CK$K~?.M?W(HO $ J v . H , ~ P ~ ~ .  B 
3JOM .$IlfL(@ npendpemenue B&RebIM :yfl$gOP$8m K B ~ A ~ ~ T ~ ~ I X : ~ K ~ K ~ X - S K B H -  

y + n . e n ~ ~ q  TSM~, wn sa[+.$.ll) snque~ar,en,b. nonarFTul ng,cronnwnu, 1.e. 
ypas~enye,,.(4.4.12) sayeEue,Tq ypesnenlnev Bu@a .- , .  .; : >. . . , , 

. 2 ,  . ~ ,!C' ; . . .  .. . . 
Yru~b16au ycnoeue H O ~ M U ~ O ~ K ~  C p j =  1, nocnennee sblpanenue npuso- 

. , .. n.ysu:s suny (,., . ': I . , 

. Meroq, o.u&tiKu napa~e.rp.oe., nonyraeuwr?? na ocnoee. peruenqu ypasne- 
n~@(4.4.14) n .(4rA.15), HasusaeTwi BunonsraenennbtM M B F O ~ M  XU+l(gaBpaX 
B [3X] .mo~asb1sa~~,m,~~o.s  nannou.npu6nuxe~uu n p u ~ a o c ~ a ~ o r ~ d  o61uux 
ycnosmx, =K npasnno, ewnonnrrerblx s npulcnannblx 3anarax7~a~er.ta~u-. 
recltoa cia~umu~~,-ypas~e~n.-(4.4i14).n..(4.4.55) uMemT oony c u r r e ~ y  pe- 
uenurirX:(Xi, A.3;. .*:&). TaKym, rvo ouewwX* cxonuTm iloieepon~norru 
r~yIcPuuaonny s~a~e~um.X(X~, !A~,  .,. . , A,knpn n + m. Benwrnnm 3 ~ n 0 n y -  
ranrqarusn,npw::novamKeX.. a wexonwoe ekapaxcenme (4.4115)~~- npenene 
npu n + w m e e l  pacnwenenue xu-re an pa^ (2.2;3) c -v = (k +I-; - 1) 

\ 

K ,OU~HOK no Merony xy-nea+as npeqcrasnuer onpenenennym cnox- 
TL kg CpasWmHl .i: 8+1kucn~~t l? le~ TY kie- x a p a ~ ~ e p u i c ~ u ~  npu buenne 
aMeTpoa MeTonoM ~ancu~aneHoro npasnonono6nn. n o s r o ~ y  ouenKa 
~eiporr  noweTony x n - K B ~ Q ~ ~ T  nanpg&~,g(e npwense?,m aecbya,penxo. 

, . , .  . . . ' I ~, . ,  . . 
1 .  , ' , ' ,  .jr ' . .  . . .> ~ , ,  - 

..I . 4.iS; . ; ; ~ p u ~ p b l i ~ a x o ~ e n u ~ . ~ ~ ~ ,  :- . . .  . 
na$&M&~ao;i pa&nire~eiie"OiR ' 

'.I, . .:-l . 7 . .  . .... ,.,:,,., :,:.c,, - . - . .  . , 

" nynb  uMeeTcsl nesae~cw~an sb16op~a x(xl, xa, . . . , x,) rayccoscltoa 
a ~ l ~ o ~ . ~ e ~ l n w ~ ~ b l : c  usEecFHQRpncnepcueA. u2 R nensaecTHbl~ cpennu~ 
enweM: m,, KoTopoe neo6xonu~o *ouenuTb... , n p u s ~ o ~  .ycnosnan nno-r- 
bt sepo~~n&rq'hn~:pa'cc~a~pn'sae~oa.cn)rraa~o.~- Bennrunw sanwcb~sa- 

,I -;T .. , , , ,, , ,  , , 

1 r .  I .. 

f{.x. I rn) = .,-. 64.5.1) 
& . : "  . ;,> . ' 

0yen~a:napa~e~pa dm*' (sw6opor~oe cpennee I) no MeTony hnoMenros 
arnneTcsl .COOTWWeHUeM (3..4.5): npul , s ~ o ~  sne saeucu~oc~uor  snna 



,, . 1 , , . ,  -. ~- . 
Pewan ypasnenue npannanon&ii o~iocurreqbno kevlaamnoro napaMerpa 
m. nonyrae~ supamenwe, - cosnanalb&e 5 (3.4.5). 

.,'06paashr ,a:. Ma-~cM~f& 4 j ~ k f i h ~  ,: h p ~ d C I ~ f i b n j ~ ~ ~ . . ~ f i ( ~ ~  2). anu 

nourenue ( 4 . 2 ~ 7 ) 1 ~ n d x o n u u ~  An?.. cyurecx??Eqnyn . $ ~ T O ~ C R  oueHKfl. 
sunonnne~cn. BEI~,?.H,SFTC~~, ywp+mu~ 1444:2112),. y 6 x o n u ~ o e  nnn cyue- 
crsoaannu s++errnsnol oijenru. flePcrsn~enbno, md (4.5.2) uueeu 

; ,. i,,.~'.,. 1 , .?yL.,,$3 ; .  . . I ,  . 7 , -  i(  

. . -   taw^ 0 k ~ a s m ; s u 6 0 ~ o r ~ w  cpennee rayccoMiua.ePyrrannon 'nenulw- 
H~I:~B~uw~**~KT.UBHOA HeCMeuleHlJOR OrleHKOR,'KaK;nO. M ~ ~ Y ~ ~ M o M ~ H -  

ros,:ra~.u ~ O ~ M C T O ~ ~ ~ M ~ ~ ~ O ~ U P ~ E H O I : ~  np~anonom6uu:. n p u s ~ m  nucnepcrnfl 
paccMarpnsaeMoR ouenKu D&(m)= u2/n, rro,ecTecwenno,. msnanaer t 
paws nonyklennblu ; s g ~ p . a ~ ~ m e ~  (3.4.6). 
j .'.:9: tarectae o q e ~ ~ ~ , ~ c p n e r o  suaqeymn rayctobec6n CnylcaRHOR nena- 
r ~ n b l '  UHOrna npn~enub-i ~ b l b ~ o r n ~ ~ ' ~ ~ & u a ~ ~ ,  nMCnepCUu UOTOpoI npU 
n-p21,.cornacno (3.1.1h.)pa6nim'l-) =(c$;ln)(?r./2), ~70-,s.a/'2.,@ 1,57 
paaa npesblwaer ~u6nepccnlo.s~~e~i~1'~noWbUenKuvsroro.~~e'riapaMe~pa~ 



$82 , , , .  I: . . ... Hwxb;ll; Msremmueonan m o r r n ~ a ~  

#MU. Cfienosa~enb~o,.ona p a c n p e n e n e ~ a j n ~ s a ~ o ~ y x ~ - ~ ~ a n p a ~  c .0 .k  n me- 
neHnMH cso6on~.  nos~ohly  ~ b 1 6 0 p ~ ~ a f l ~ ~ 1 ~ n e p ~ $ .  S: = ((1')" = Y0Vn 
UM@eT,nn,OTHOCTp seposrnocru, OnpenenqeMym coqTHo:yw+eM, (2.2.6a). 

,' .",. .- . ~. - : ->  . , . ; . .  
/ '~ 

. 4.5.gi C o s ~ e c ~ n a ~ ~ ~ o ~ e r i ~ c a  cpe~nero:s~arenw~ w:i, . . ' 

, ~~ncnepcnn rayccosc~oti.,cnyraA~oii sennrrn~~l. ' OU~HOK pasnbl , ~. aucnepcun~ ,. s-pnb~x.HecMeuennMx pasnenk 
, ' i . - . , . .r  . . , . .  QU~HOK. I loncraenm no 'nyre~nb~e c p e ~ ~ u e  r ~ a 4 e n u r  npousson~b~x B 

: E i c y ~ i ~ ~ ~ ' c o q ~ e c i ~ y . ~  oueHKy cpen~ero 3~arenu f i .m 9 r idcnepc~u 
'5: , 

61'(4.2.25) M f4.2.26). MaxonhM'sl;lpa,mbun nnn m n e p c u 6 % o ~ e ~ o ~ ,  
6,. Ha o b e s e  + a n i l l  ~ ~ a s u c i i & ~ ~  , - .  c:5;.: ravitodCioa B~IG~KII: ~~, . . o 6 b e ~ a  . , . '%I .., 

tiin$ii{-~hne~ody ~ q ~ e n ~ o n ' n ~ n y ~ a e ~  nna ypas~enun : . , r ~  ~ 

. . 
, J1;- 

. . . 
1 " m * s a = -  Czi;  
n .  

,=I..  
1 . .  . , ,  

, 
#s BToporo sb~p&t&~urr n o s a e ~  h p ~ y n y  ann OU~HKU nucnepcuu (BM- 
60p0r,poe pucnepcuu ,9), wbnanalowr? c,cooTHoweHeeM (3.4.10). C T ~ -  

+h , jP icc~& kgpaKieput~aku ,i . . , .  - - l . n i . .  nnx:'8tkHd~P> . , . , v ,~ ,  !2 -, n o i k e n i  ?.;,. 3 . c : .  &+e., )A,.:,.~, 
B nani 

iok3;nyqak BM~~@&H;YH~&"?PE !~H~~  - qt@~l ia  H&MeLl&HHafl C ~ U C ~ ~ ~ C U C ?  o&&ia;w3y= ';12/%.' .b;M~~O{&&h+nepcuk u,&+.'.cheugep '(14.16); 
, . . I .~i': : ?a .  . do, . :  ,. . :I I::, OUeHKU nucnepcnu ~ e ~ b w e  nucneFuH HecMeuIeHHOA S&!XKTMBHOR L pucnepcun u pacmnue vgeirnu pucnCp.cuin, . . , onpeuenfl lo~c~ . +  , . : ~ b i p a x e ~ a u -  . , 

MU (;4,21,l."(3.4."2). : "., , ,  , . . . ~ + . i 8 2 '  '. 
: :- . /,, b / ~ u c n y , ~ " b ~ ~ u  ,cpe~nero, s ia re~u? ,  m u .aacnepFMH (1 ;yeTonOM KT~E.HOC& H ~ C M ~ ~ ~ H ~ O A  oiiek* p i i cdepc iw : '~ .  h p ~  ~ e t i 3 n e c ~ -  , .  , 

~ . & K C U M ~ ~ ~ ~ +  npa~F+snono6~.n,, +y~y~rt+? npayonono6~n  , ~ o ~ o p b ~ x  nn. 
p a c ~ ~ a ~ p u ~ a e ~ o i  rayccoscroui Bbl6@p~n L(m,u2:2) o~ucb~sas~& \npaeo~  
qacTbn, BblpaxeHun (4.5.2) l~ (4.5.3). Pewan y p a ~ ~ e ~ u i ' n p d ~ n o n o n o 6 ~ n  

, . ,  
- ,  2. ' : '  , . a I~'L[%,U .=) = o: am i(k, 2%) . . ~  , = 0 

. . .  " ?.,. . . ,, , a . : ) ,  
. . .,., .? 7 . . ,:  ,.:.., : ,. (3) onpenen~e~cn s w p a x e ~ u e ~  (3.4.30). O n n a ~ o  npd60nbUJ0~ 0% 

OTHOCMT&~HO ~ ~ ~ E M = T ~ o B : . ; ~  .u n?, H ~ Y ~ ~ H N I '  HX OU~MUU m *  w (@?)' .  sa, 6 o p ~ u  (n >I)  ouen ra ;~~  m m e ~ c n  ~ a c u ~ n ~ o r a ~ e c ~ u  ~++KTUBHOA. 

cosnsnamuue c s b ~ p a m e ~ u n ~ u  :@:4.5) H;(~;~:LQ):~~.T~KUM~&~~SOM, nnn ax x e  ycnosusur u o u e ~ ~ a  s2 (3-4.10) . T ~ K X ~  1 . :  n s n n e ~ c ~  . :. I ~CUM~TOTU- . .  .. 

ray-MKOL? HC3aBUCMMOR B ~ I ~ O P K U  COI)MKTHMe,OL(eHKW 1 ' .  ::, n0  MeTony MOMeH- H ~ ~ M ~ W ~ H H O ~  ; 'R~&/I+~TUBHOA. I,. 
, , , . , , , ; . '.. ,:, , . '  < ,  , , <  

~ O B  H MeTony M ~ K C U M ~ ~ I ~ H O T O  .qpa'bpon0~06~p ~ K B U B ~ ~ ~ H T H ~ .  C n ~ 0 B a -  ; ~ T M ~ + B ~ O C ~  BMUe (n. 3.41, sb l60p~~r ib le  c g n ~ e e  4 flUCnepCyU 
T ~ ~ H O ,  O ~ U H ~ K O B M  u ux c ~ a ~ a c ~ & c r u e  X ~ ~ ~ K T ~ ~ M C % K U .  OBCKOA B ~ I ~ O P K U  MeXny C ~ O A  ~6&bnciiMbi (k~c'(3.4.$2)). nbST0kly 
, . BblqCMUM CBfl3b nOnySeHHblX OUe90K C ~ ~ ~ K T U B H ~ ; ~ M U ' O U ~ H K ~ M H . .  An? 

s r o r o n y r u q u y ,  cornac~o,.[4.2,25)-(4,2i28) c p w ~ f l q  rna.qeM#g npou3sonr 
H ~ I X  OT norapu+~a +~HKUUW npaspono~o6un 

. ~ . , . . .. I , ,  :..L<..'., , , . '  : ' '  
- .  . p . ., 

n 1. 
, . I,, e(m,:u2;2).z:~rn~~~); EIn 2 ,- iCczim-.m)2. 

. 1 

,:> 2. : .  2,u; <\=? . , , 
,.. 

-, 8 ., , 
' , 

. . 
..,, . . a . , :  n - 1 C T ~ ~ ~ H F I M ~  ' C B O ~ O ~ I &  





186 . , ,  . ,. , .xacm..i~. M m m a ~ ~ r e c ~ m  mamomicn 

Pewan ypasHenne npas~onono6u?lln [d In L(k  k)/dX = 01 OTHocnTenb- 
HO napaMeTpa A, nonyraeM ournry B. snne (4.5.10) c xapa~~epncTn~*u  
oue~nn,  npnseneHHblMn BblUJe. HaCinennan-o~en,~a ~ $ + ~ K T w B H ~ ~ , T ~ K  KaK 
sblnonHneTcn ycnoene (4.2.12) cyurecTsosaHnn *+*~?"~of i  OUeHKW: 

, , 
d '. i? 

- In L(X;.kL) = -(A* -A).  
dX X 

4.5.5. QuenKa  n a p a M e r p o s  n p a M O p n b ~ O r o  . 

i pacnpeppnenma 

4.5.5.1. O ~ H K ~  r iapa~e~pa,  a np&oyro,nb~om 
pacnpeAeneHma , 

, ,  . , v , i . -  -:.:,,a,:: ,:;.I>,,: . , , *  , ..o ..: , ?L$.:>: 

menbno, nepsb~a u ~ o x i c ~ e n b  9[4.5.17j y6blsaev c + m i 9 c ~ r t e ~  a, a 
MH OKHTUIb jlPlip@*i;j n'&b"6&=+,d+HHd,,iir 

l / a ,  d < x, < a. ' , , 

. f , , . : .  .. . 6 ,  . < 0, q,> a. , . .  

npn aHannle n He3aBMCnMblX onanaltoso pacnpeneneHHbtx sbl6opor~blx sHa- 
MeHnR 'Z ( l l , xa3 . .  . ,&). 

n p ~ p a ~ ~ n i a n  CpenHee 3HareH.e m = a /2  s b l & p o r ~ o ~ ~  Cp-HeMy 5. 
nonyraenn oqeHlty napaMeTpa a* no MeTony MOMeHTO*: 

2 "  
a* = -Czi. 

i=1 
, .. 

&c&, HaXOnHM cpeniii'e S W ~ C H U ~  bden l t ~  

$ 2  '" 
M { a i }  = - C M { Z ~ )  = 6, 

-1 , ~ , .  , , ' 'n i=1 
I .  / j '  

T.e. napa~eTpa a dacc~a ipusae~oro  p a c n p e n e n e ~ ~ ~  H ~ C M ~ U ~ H H ~ ? .  

Ancnepcnn o"&HK., ' y q+4san  .. , . ,  . .  He3aswcUMOCTb ~ ~ ~ M ~ H T o B ~ '  

4 " "  
D,(a*) = ~ X M  {(zi 7 ;) (x j  - :)) = 

i=1 j=1 

Ann onpeneneHun oueHKn napaMeTpa a MeTOAOM MaKCUManbHom npas- 
nonono6*r pa&Ma~pvleae~ym n h 6 ~ H o c ~ b  B ~ ~ O R T H M W ' ~  

r o s a ~ u b u  ennliurnofi +%KUMU (3.2.2) . . 
1 

, , f ( z ) = - & ( a - x ) , .  O < z , < a .  
a 

Torna sbtpameHne nnn +y~nunH npasnonono6un bynet MMerb sun' 
S.~616op0'4~blxma~eH+1R He npesblcwr. senn'4unu u,. nsnnennmqefl- 

n 1 " T ,  a -  : ?. , , :...,,' ...Lx,"!;-.ri:,r~, . -; 
L(a,a)  = n f(x i ,  4r= - n k ( a  - xi). ,,.l:, :: h, 

i=l an i = ~  



npu ananuse n ~esasu~u~bk:op.uwaKo~o pacnpe!+'4na~~@~~blk-~(~x OW 
rebag ~m(@vja,,.tek,De).,6 ~ 3 ;  . , .,,> :n t,w.,:,,x r ,, ;ill; ! 3 8 cc.!cd-. :2t,l 

npupas~nsan nepBblR .earanbnbln u~sropoh ;ueHrpanbnbln MOMeHTbl 
~ a ~ p u s a c ~ o r o  pacnpenenettu* MX, ~ b l 6 0 p o r ~ b i ~ :  ~~avenunu,  MMeeM CH- 

T HaRTU COBMeCTHble OUeHKW napaMeTpoa a U C, a TaKXa BMqUC- 

nanorwrHo (4.5.17) c b y ~ ~ u u m  npasnonono6un napawetpos a u e  ox- 
n.ucyb s sune ,.,, 

on ~snrt.1 senurun~  

yW.UUe MMHUMBnbHOMY M MI KC^ , 

B M ~ O ~ O V H ~ I M  SHalleHMRM. deb- 
nbno, npu srux c ra ruc~u~ay  +yn~-  1 - 5 - 

snonono6ufl npuHuMaer I MaKcu- - . 

snaqenue (puc. 4.5.1), ~ a ~ ~ a K ' 6 n -  
eHHO BblilOnHn W T a  YCAOBLll 

..'me. 4.5.1. Ouenna napaurrpos 
. , ,  

, , ,: .,. 

K a K .  , '  

. , 

UHee supaxeHue Momno npehcTasutb s sune (4.2.7), nonaran 
aa, . . . , z,) = 1. nos ro~y .  nonyrennafi cosMecTHar ouenKa napauer- 
,u e (4.5.28) *snneTa COBM~CTHO ~ & a r o r ~ o n  cTaTucrMKoA. T ~ K  



xe.< ltaK H B .npenblnyueM;nyiiKTe, npoBep,mTb y C n ~ u e ~ c y u e ~ ~ ~ o ~ a n @  a+- 
+ e ~ ~ u s n w x  oqenoK (4.2.12). ~ e .  npencTamilc*enmMo%nblM,M3isa, HWUI()- 
+penqupye~oc~u +yrn~~us~npa~~onop .a6~11~  - Heo6xon~yo ~~MITMC~;   TO 
o u e n ~ u  napaMe~po8.a u c, onpenenne~b~e (4.5.28), c r a ~ n m u r e c ~ u  saa~cm- 
MW ~ e m l t y  .co6oi4. ,Opna~o, .@K noiasano [30, 371,-n:pn-n I (s npenene 
npu n + bo) o n ~ ~ ~ a k u ~ n ~ o ~ u - i e r n u  nwasncuwb~. - 

. . 

cni KaK, MpflTHOCTb' TQrO, *TO, HU ?OH0 U3 H ~ J ~ B U C U M ~ I ) ( ' ~ ~ ~ ~ O R O V H M X  SHa- 

-ieHUn He 6 y n e ~  Me~bLue ~ a u ~ e n b w e r o  ~ a ~ c u p s a ~ n o r o  SHaCleHUfl v 3 a: 

~ s ~ ~ o c ~ ~ H ~ x - c o o T H D L ~ ~ ~ ~ P ? ~ I ~ ~ H o ,   TO oqeHrn nepaweTpos ,a u c n p m *  
yronbnoro pacnpeiiin0~lcrc chdqennble, ,._ _:_I; Q & ~ n a ~ o  npu noc~aTorHo 6 ~ n ( : b u o ~  
o6aeue B ~ ~ ~ O ~ K M  (n 4 O()) OU.%KU C~an6s f l~ t f l  a;j i~nioTii<'ecii i  HeCMeUleH- 
HbIMU. . . .  " '  . : , , I ;  : d .  , ~ i .  ., , >! ,. c )  . I.,- ,: 

flnfl sblrucnanufl nwcnepcufi oqenor napaMeTpoe a n c HaRaeM urx st* 
pwe na-ianbnwe MoMenTbl 



-... , - 
HoK ?(A;, A;, . . .,A;) npu ~ u x c u ~ o s a H n ~ ~  snarenuu news-noro napa- 
ue~pa X H fpr(X), - .anpmop~an pno~noc~b  & e p ~ p o c ~ , %  !+. TO. yqnosnau . ~. 
nnornoCTb B ~ P O U T H ~ ~  s?ore,.napaMey?a npusauaHHoy ~ti~ope..ou'$n,o~ A' 
(anocrepuopnau nnornocrb s e p ~ n o c r u ) , , . ~ o x e ~  6bl~b-3anuca.w+~ supe 

. f (A I A*) = $,(A; A*) = 
fpr(A)f~(x* I A) (4.6.1) 

, J, fp.(X)fx(X" I A) dX' 

Ha :OCHOw anocref.ibiop~oR nnb7libcsu .bpon?ddiTd '~0>i(eT'6bdb no- 
CTpOeHa OnTwManbHau OqeHKa A*', 1.6. H~RACH. O ~ U M ~  

ncnonbsosanuu S~CTHMX ' O ~ ~ H O K  A*. A? -nonyrenuu 6a~ecoacro 
KU Am npw s a n a ~ ~ o s  + V H K ~ M U  no~epb ,C.(X.,ij c n w y e ~  ucnonbsosa~b 1 
umoxenHble B n. 4.3 o6qu.e ~ o n o ~ ~ ~ u u  Teopnu crasucTmrecnux peue 

,,.; <:! : ~ 4  ,'-I,. 
H ~ R ,  s c b d ~ ~ ~ ~ ~ ~ k i $ & t h  s&a;keHnn v , anmepioFym ,, ,- . : ,- , . . ~  nnciii : 

H & T ~  ~ V O ~ T H O C T U :  ~3 (4.6.1): : ~ . .  ..-. . >  , , , * , . : .  

,flpm ~ e u s & n ~ o ~  anpFopnow paCnpUl+t~wn napaMerpa i, a y a ~ x e  1 
s n e ~ ~ ~ o p v x  npyrux cnyye~x onpe&ene~ne'6a~eco~c~oro anropu~ 

. 

wnneHuu ouenon neso9MomHo wnn ~eu.efiecoo6pas~o. B Talcon cusyaunu , 
Ms.?%? .?Ka.Saqq! PaSYM#YM Ha, THqge ?,&!no,% X* , , $ & ' M H P Q ~ H ~ ~  O ~ ~ H K U  

MaKCMMaQbHQCO npaenon?M~un. A$, y ~ m s a e c ~ ~ q a  nqpucr~~,. .Onr~uan&. 
m e  m n o n ~ s a ~ h e  oueno~ A* npu @TOM CBO~UTCII K B M ~ C ~ ~ H U ~  +YHK: 

uuu ?y"nongno6~p ,fm(XI I. X)<.u K.  o p p ~ ~ p e , y m  t n ~ v % ~  ?e,. 36~0- 
nmrnoro MaKcuuyya A,. .. , . , . . . .  . , : . . .. 

O ~ ~ o c u ~ e n b ~ o  npacro on~nuank~b~R (no ~ e r o n y  ~ a ~ c u ~ a n b n o m  npab- 1 

Ouen~a MaKcuuanbnpCo npasnonono6un A,,, onpene4neT.a F ~ K  none 
menue a6aonm~~oro uarquyua (46.2) Peua<ypas~e~me npasnonono6q 
[din L(x;'A*)/~x = O] O T H Q C U T ~ ~ ~ H O  ~euscec~noro napauerpa : .  . A. . H M C ~ M  . 

,-noinennero supaxeHun BunHo,  TO cyuua scex KOS++UUM~HTOB Xj pas- 
6enHnwe: , ,,., . , 

d ' k  

' ,  , , . , , . ,  .:. 
" a .  4.6.2. I l ~ ~ e r i n o e  o 6 a & n ~ e n ~ e  . ~ ~ e n o u l '  - - . . ~ , ' 

$ Ecnu coeMecrHoe pacnpeneneHue qacrnblx ouenoK A*(X;, A;, . . .,Xi) 
~ & ~ C T H O ,  a 3anaHbl nUUb  UX nepBble dea MOMeHTa, TO HaATU OnTMManb 

fl! (no ~ e ~ o n y  ~ a ~ c u ~ a n b n o r o  npa~nonono6ua) anrop,uzr ux daenu: 
u ne n~encra~nnescu ~O~MOXHMM. Onna~o B  TOM cnvqae MOXHO 



. 
L(acm 11. M-MaiwleCIEM C l i i ~ C l ' h K a  

, . n . : ~ .  ' ,-:. ! , . . , ,a:  : ..,nu,. ;r~ecqnboc !pe++~~enflos..: ,: : 

! ,  . f 

C U M O C T L ~  (4.6.9), naxoxnenue snaqenua BecoBwx K O ~ ~ U U ~ ~ H T O B ,  o6ec- 
nequsaBwnx MunnMyM +YHKUUU (4.6.8), MOXeT 6blTb PeueHO C nOMOLUbiQ 
ieTona ~ ~ o x u ~ e n e t i  Jlarpanxa. npn~enu.~enbno K p a c c ~ a ~ p ~ ~ a e M 0 ~  Sam- 

. . ? , .  ? ,  , : .  

c~s&&[4Y&jrjlx bu&,&kPp=&@ l$&nb~c:nCH'~~~,'JabkMM~" b 'OT 3 

s8fih~ :d,gs&+&b T?2?$L6v$ H-* &,r&pep& "e, :K#t!- wF=&&*, 

blM~.'.~~&.~~~~~~~~~~~~~~~~'~!~~~~~~&rsbl~,~~~ 

, .  . :  " . .  - .'. 
O ~ ~ y n d -  ntinyqaeM 

. .  . . . , . . . ~  , 

: li, 
1 I ,  

8 .  $ 3  ' < .  .:1 

Cornacno ypasnenum ce.3~ (4.6.9) " '  

, .  . , 

. , 

nouc~asnnx snaqe~ue g 6 h p ~ y i l y  (4.6.12). HaXOnUM OnTUManbHHe sHa- 
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a0sepUTWbHbIfi nttrepsan. npu  TOM senuruny 'A?:= Xa - Ai~-~aswsawr s swrucneHun moseplnTenbhioro uHTepsana. Ann YcTpaHeMuwneonno- 
ur~punofi (nnunofi) nosepuremnorq nnrepsana nnn napaue~pa A. %c- OCTU an. ~ a x n o n  n3 rpannu ~ec6xonn~o  se~arb s ~ a r e ~ n n  senurun 
A O ' ~  vlaabfsaio~ /losepu~uranofi ~e~oR:~noc~b,u  (~oxbdakiwen~ou nosepun). . 
'iucna XI n Xz naxonma ( s b ~ ~ u q n ~ ~ o l )  Ha ocno~e u~elouleRCn sb160p 
Ku x(xl, Xz,. . . ,ln) U 3anaHHOR n0sepuTenbHoR EePlTHOCTH 7. B pb 

3ynb~a~e. I,., . . ~ o m y .  sann=yb %: r, . , . . , . ..crI-. 

.. . . = ( x i ,  : ; ) ;  A = c , x ,  : (4.7.9 al+aa=a=l-y. 
;,.: . ,-, 

C ~ ~ o g a ~ ~ q b ~ o , ' ~ M . ~ ~ ' ( ~ , c ~ ~  ,h? .n,GX2 ranme n ? n ~ ~ r ~ , ; y ~ . ~ ~ ~ : ~ y ~ ~ p e n ~ -  
ruHarnu. IIO~TOMY u n o ~ e p ~ ~ e p ~ , ~ ~ ~ i g e p s ~ a n ( & , , X i ) : ~ ~ ~ p t , ~ p , ~ . ~ ~ ~ ~ ~  ,&? 
sepurenbHbt3 uwepsan rnoxer no~pb~sara ucrunnoe anareHue napa~e~pa  X 
gl~e,po~inoc~t.rn r 'unu He ~ O K ~ ~ B ~ & ~ O  q M ~ ~ ~ T H O C T ~ , ~  a = 1-7. M M ~ H -  
Hd B TdKOM C M ~ I C ~ O ' ~  ~ O H U M S ~ T U ~  .6&~0ll?H&b ~ 0 6 b l T ~ n  P{XI < < Xz}, 
X O T U ~ B , ; . ~ ~ , X ~ ~ M  ~ o t r y e ~ y y  p ~ p l ~ ~ ; ~ ; p w ~ a p a ~ , ~ : !  q+pav$$& q~nnncb C T ~  ~a ~ C H O B ~ ~ ~ C X O R H O R  Bb~tio~i iu *(zI, z2,. . . ,x,) n0ny4kt4d: no- 
~ernyvaRy,br~, ,nonaqa,eT pn~:,~e,&q?qW s 4 t r , ~ $ p ~ a g . c . ~ ~ b ~ ~ ~ , c ~ b , ~ ~  

> , j . . ' _  , .  .,:: > . . . * ,  
&BHQ! w u h u ~ .  flo*;~&y. ~ , ~ , " . Y ~ ~ ~ ~ ~ ~ c T ~ ~ s ~ , v T P .  F Q P ~ ~ ~ % W  v.T.! 

.uienue (4.7,1,),, 70, B,&%W"~~W..GY~~TC ,VQ , ~ ~ y p ~ ~ y y e : ~ ~ @ e ~ ~ ~ p n . o  s r a q y  
wyrags, pasnoR 7 = 1 - 9. F C ~ H  :n,onarae~Cn. VTO nosaptl~enb~au B ~ ~ O U T :  

HOCT~ nocsaToqqo qen-n~a (Ha puuep, 7 = $,95; 
CKu nOCTaTOqm~&6:fi~%&~~\n?&Hul"i;~t?iri~o 

s i l l o w p f i ~ ~ n ~ @  -eniep~sn. (Xt,.,Aa).wB crulsfi ccttmw.. wcno Ck.+.Xz)/2, 
nanfipueew ;.cepenuno@ -nowpnnen,bnwe r~~~epsana,.:~npm6-nu+ee~o 6 y ~ W  
n ~ ~ , q ~ ~ : ~ ~ , o r w n o ~ ~ ~ r l a r e ~ ~ e ~ ~ n e , u . ~ ~ n , ~ ~ ~ ~ ~ p a ~ ~ p ~ , ~  . i l ~ r w r u H b c ~ e ~  ne Cyrqecrsye~ H ~ M O ~ ~ K O  noqxonoa onpeneneuun r p a ~ u u  A1 u Xz. n p ~  

s e s l h i l ~ ~ ~ ;  nppkma (.A2 - &i)r(2.s 4 WE; -nowp,~~enk~aa  dep&~&:b ecTecTBeHHo. nnn sanaHHon n o ~ e ~ ~ ~ e n b n o ~  BeponTnocTn y xena- 

6 ~ ~ a ~ ~ a m a ~ o r n o ! 6 0 n ~ ~ ~ o A , ~ ; r o  rQso@~:.8mo n ~ ~ a ~ e ~ p : . ~ ~ n o . ~ ~ u  scerpa* 
uqu.hpa,c~nre,eku iacucpa nemws-.snyr& ~ e ~ & p u ~ e n ~ ~ ~ $ o : ~ w ~ ~ e p ~ a m ,  w npn 
~ u & ~ ~ ~ & ~ , , p e a a . ~ ~ u u u .  .sb1Gpo%~b1n,na~~b1~.~~1pen~E~1!a10~,  rm,. -YTO pei 
eynbTa7 oueHusaMua., nnsepnientmblxz~pa~uu~Xi , W ~ A E ~ H C . T O ~ W  ,. :d t ,  : ~ 

.:i - Bb16ap K O H K ~ ~ J H O C ~ ~ S H ~ Y ~ H ~ ~  ~s@pmab&&.  W~ATM#STU.~U, SHarUr 

renbvoAucreneHw ,3awmm~a&ew~@ qenw,, l c o s n p a a i ~ ~ ~ ~ & ~ ~  n'p# ~PUHSWU 
geruenmn, Talc u OT ycnoeun npoaepeHwn: u s ~ e p e ~ m  uc3cnnnpro na 'pa~e~pa  
Hanpmepr.,nyCTb ~enoropMb:napaMeTp MM~HMSM~,  mmnmuuA Ma 6eaonac- 
H O C T ~  era slfcnnyavuun, ,nonuKw-HsxonmTmjs..npmenax p~ XI .no .Az. .b., 
, b e s a s a p ~ A ~ o R , ~ p a 6 0 ~ ~ 3 ~ ~ r 0 . ~ ~ , ~ ~ ~ 3 ~ a ~ : ~ : a ~ b ~ ~ b  c W B e p ~ T ~ a % * p ~ i  napaMe3pos ! : 

~ T H O C T ~ )  oqenltu (nonananue ouenusaernoro napaMeTpa s y ~ a s a ~ ~ b l h  unsep 
.sari), nonpia,6tmb nomarorHo 6onbu?A- @awpu~ep)q(%.0s9999). O ~ P Y *  
ma ~ ~ o p o w , : n p n - G o a r r u u n c ~ ~ ~  C T ~ U ~ O I ~ ( [ W X : U C C ~ ~ ~ O W M M ~ ,  .naK npasw 
no;.nuee~wunc~o nononnuTwSxblx iu~dw~u~s~~oruu6~~,  0 6 ~ c n a s n m b l ~  
~ ~ ~ O C T Q B ~ ~ H ~ ~ . ~ . ~ T ( ~ ~ ~ ~ T U H ~ R ~ X '  BpanocwnoAii~ynp0UIeHUIR: ~lonyulef l~f l  
u T.n. nos~o*  cocrasnnmqan orudau w s a  npunne~eaun~~rmnc~urec~s~  
06pak~Kn MOXeT 6bllb WUSM~PU.MOR HnH paye; .yeHblue yKa3aHHbN no- 

L . 1 . -  
non~drenbn~x  cocrasnjlloqnx owul6b~. 'd CBUPU c STUM ~auGcnee racso 
ynoeneTsopamrol senwrunofiq. n+aqeA s.uHTepsaneO,%. ..O,99.. ' , t  . : : > . ,- 

:.I- Ms.:aoo~now.eHun. ( ~ ~ ~ . l ) r ~ r r n k o , ~ m o  Onnoanarnqrb ~~sb l6~pe ,nosep~ '  
iajBpy%"qpaH,b+U @ .Az O~cyT?2?T~eT; . n o s ~ o ~ y o r c y ~ c ~ s y r r  U W A H O S H ~ ~ ~  
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b~&pornoe cpenwee*f =.O.,,iloncrasnnn ynasannbte snmenun Bennrmw: 
nennee BblpaXeHMe, UMeeM @(lt = r,J;i/o), = 0,975, no ra6nnwr 

OPHOR W ~ O ~ T H O C T ~  nonanaHuu o u e n u ~ a e ~ o r o  napauc~pa s ~ r o T x e  umcp, cnpenenenmn naxoald%+ m 1.96. Cnwsareris~o, ncrnn~oe 3narlenne 
Ban: anrepsane r m , ~  = 2, = f 1,9615 = 33,392 c aanannoA anocrepwop~0.q 

i, ~ t ~ r w a c ~ b m ~  ='0,95. np~~S%T~kl m a  oaha~nbi shareniti hapauer.+s 

:, , , 
a ,  , . .  I . . .  . i  

Ec rec ree~~o ,  y > 7pr, 
s~&?,HHo@ ~OBepUTeAb~dl MPOT)THOCTU 7 rpaHUUbl nOBBpMTenbH+ 

i;;'wii~e(ik+ia X i u ' ~A i i k xo~ ron ) l ~b  corha&0(4:7.'3) u (4:7.4~u$cpo?~durenni 
.. .. - ,  ..: .. , . . , , , . , . . . . , , . > .  . ..... , . , ,';!l.: 

, , . : ~ * ~ . ,  < . , . .  

.a+,=,%, t (rlxgi;  ?&? l: t(~l:i*jia: . , . . 1 ,  1 . .. Husie lu l~R~ n a p a ~ e ~ p  nsnnr~csl  ~ e u s s e c ~ ~ o ~  ,nbCToFlnHOR M~RYU-  
.*.. . . 

, , 7 , . :.,, . $ .  , " 5  ,.,,. ,:. . : :. :, oropar,nnn naablena~enu TaKxe MomeT paconnarpusancsl Kan my- 
E c n ~ ~ o ~ a r o u  anpwopnoe paqpeqenenf+ f p , ( ~ ) . . o r p ~ ~ r ~ n ~  5nusy M ~ e p  

ren*.quna c . a r u r s e c r ~ b ~ ~ .  anpwopnb~nn .pacnpenwanvlern. : ' :  .I..'.' xy nenurui;i;i~u A;,; H ~d hnusepxnera u njxnen , . rpagnqLnoeeppTvb ,. ., 
C c ~ 6 r P ~ M  :ycnb~ym. n h ~ l ~ c T b  ~e~oni~;cTui .J~~eg~K .fX(:~* I x), H O ~ O  u ~ ~ e p ~ a n a  nonxnbt sbcnonnn~bcu ycnosuu .: ; . ,, :I, ' ' : # a ~ n o ~ : ~ + ~ ~ c u p o s a ~ k m  ' X ymos&& - nno i noc~b  . #dp&nioc?ul 

. ~ ' (4.7.ipj j..Xy+aglaer 6ac"penehen'he seporrrn&liS.s B&UWHM a*: f l nd :da~dor6  
7 ,  
.i, . . ,  > ?  ... ' ,  ,< C ?  ..,,:,,,:77,1 ."> . 8 T . i  ",+ . .... ' . ? . . ,:#I.. ... 

h p ~ v e ~ 4 . d ~ .  ~&=uo;e(ly;.ane~?.y~y unTepsanbwym q u d q  gwlerb,Har; 6un '  X *  a ~ a r i o r u w o  (.4-.7.31 MOXHO o n w e n u t b  " , n ~ a  , - . :.:; Qucna . :  

nun m cayccoscxd &%p~h o6)e.a + ~ ~ e c r ~ o ~ ~ n u t i ; e ~ u ~ n ~  ozq&.ac&e ~br~ucim- 
n q  su6opornoro cpean$ro, z (3.4.5). CornacHo n: 4.5.1 Lsb,hpornoe :pewee weer 

,. , ::~- ' 1  L, 
P a , ,  
~ophanbnoe pil"pen-wwe nwa - - '  , 

' .  P(X01 9 X' g. Xoz 1 X) = 
.i 

. ,,. . . 3.: ,>er5,-, .. ,,>L.., *,, ,,,,. ::"'. c,; ', ,,A. . ~ * -  
lT$crb anpnd+noe pacnpwiknenme o;);~k&~b?;ro'.&p~ul&'~b %'.'s&bd&k npm* 

i r ~ ~ ~ ~ i ~ ~ c ~ ~ " ~ ~ ~ p " ~ & ~ , ~ m " T e ~ s ~ n ~ , o * : b  *blc,.:::?,, 7.3p. ,<! .;.. ..:87-.-.> ,.. . , !!. , ,- 
. - . , ,  .. ... , ? 

. . L' - 
. , , . -"b'o.1Q -- ' , " ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Terns ycno&an nnorwk;b eepbnrn&n onanmaeubrd-napawnpa cqrnain"41.ti.l) $2 
.ger:,l;l*b. oanw&af-s,,snjie. ,. . ) . C . l i ,  , .; ' , ,. ,~:*. .  

. . 

. . 
. , 

.. . .. 
*.. :em. ,;\ 8 . .. , . : , I .  

Xoi.(X, 7) $ A* Q Xoz(A, 7): (4.7.12) 

, . h (Xw,7 )  C X G ha(XV, 7): . , , . ,  ' ' , ,  
(4.7.13) 

npn & b ~  FnrnNw sb~nonnnrb&byrnaann:~(~ -x7) 2 bf (5.t a+)'< c - 
Bbrrncnru rpanaubt uenrpanhmro ppeepRrenbearonn.Tepsan. Ann an5repnopn0R MY p a ~ ~ b l  u sepournocrw s ~ n o n ~ e n u n   TUX HCP~WHCTB. Cnen0r.a- 

# ~ € ~ H T ~ A ~ H ~ R , B ~ ~ ~ I T H ~ T U  7 = 0,95 n p y - y u ~ e n ~ ~ ~ p ~ ~ , ~ b . @ p ~ e  o6aew =, 25 c % 
~+~af i~ 'u~ 'CpCi8a ' i9  5 1 n d$arennn~& napMnieras cymkeipnrno+o anpmopntird@f 
iipeAe'n6~kn.o~~k~a'eMdti ssnHYA~bl;nS,:psdir~m c =.-b -1. nySb na.bcnone bbt60V 



< 

o 3anaMHoR nosepuTenbnoR seponmoctn y non6epe~ Talcoc nonoxu- 
p a ~ e ~ p a  .A.'~axonu~cm B npanuuax;idhbenennt~b~~ us COOTHOW~HU~ , -.*. .*a ie rucno -.>,. ,. . . , . .~ ~~ 

,, ,, , ,> .~ , . , ,.. ., , . , ,I : ti - .: . -, ... , . , ., . . 
'? 6i4lOn.i. sunt jo , . . .~~~ n,epeyevn,blfi vln~ebsan'(Xp, As) ,noKp+\ae~ k c ~ y ~ n ~  

3navenue ouenusaeMoro napauu~pa c . s a n a n ~ o R ; s e ~ ~ ~ ~ c ~ b w . - ( :  , t i .  - ~. 
10 

Heo6xonu~o O T M ~ T H T ~ ,   TO emu ycnonnam O U ~ H K ~  napa~e~pa  AD = b - 2 .  f( t)dt=28(t,)- l=y. 

(4-7.6).,~q~.~.~e,@~,:?fl?ana ~ . ~ ~ ~ ~ ~ y ~ ~ ~ a ~ ~ ~ y o ~ ~ , ~ f p ~ p ~ a ~ . p " , ? ~ : ~ ~  nepc-~ 
xon OT nepaaencisa F?~~: , , ~ , .  (4.7.32) . . ~ , n e p a ~ n c ~ ~ ~  @.3.,1.3]., t.1fm,6,yb noCia~oq- <.. .. . i s ,  . ' . (4.$;$) .rs, 3.2. 
HO CnOWHblM. ffp0Me s ~ o r o ' h i ~ b  BM&'lO ~ ~ ' & $ o c ~ u ' B C ~ ~ ~ T H O C T U  OUeHK@ p a s u e ~ ~ s  nnm sb!rucnennn t?: . ,,. , . . , . ,  

A* .yno6~eercnonaso~mb~~nno~~oc~b; e.ep.rmtnourm ~~emztipom:~op~uponati- . . ,  

HOR-RWIU~UH~I? iCmsa~noR~c OWHKQR O O W H ~ Y H O C ~ ~ R ~ U O , ~ W O R  3ayg 8(ty) =a< t - I+?' 
, . . - -  (as:a) 

C U M ~ ~ ~ O . . : K ~ K ~ . ~ ~ ~ ~ U ~ O ,  sw6upaae~~~ G ~ a a  +~HK~~UIITRW &&fX?),i~w6& : ,  . . ~ . . . ~ 

POI~HOC snaqe~.ne WEITOW~~.H~ S~WCWT.OT; ouenus~ewtiro ppp~eqpaiA. nw u n y . c u ~ ~ e ~ p u u ~ o c ~ u  pacnpenenennn:f(t) o~nocu~enbno,t = 0 BM- 

no6nym ~ o p ~ . u p s e ~ ~ i l ~ ~ s ~ y ~ a f i ~ ~ l g ~ s e n ~ ~ . u ~ y ~ ~ " ~ a ~ ~ ~ a ~ ~ e a ~ ~ ~ , ~ n o p ~ ~ ~  (~,E.~).MoxHo nepenucarb,s.pa~~ocynb~o~ nnne, sa~ewn:  nepa 
w r a ~ ~ p f i .  ~enwrynol. - . ~ R u . ~ T P , ~  ~en~knlmq, !  Y T O ~ M ~ . I J ~ @ R ~ ~ ~ H ~ C I ~  cny- . . . , ~, I .  :,. 

$ ~ ~ ~ ~ Q R ~ ~ @ , u L ( w F , ~ I  upenncb iaGhyCjb! +YHISIU@ p a c n p e ~ ~ c ~ y g . , ~ n a n p u ~ , e ~ t  I 
qop,yanWaR, xu%'wpa~,~ C~b.me~ra.. , nulg.n.%$motlHpm .Q~HQCU.F~?:U 4 p . ) ~  
, ,:B 3aq5mqsyse nan~oro .nspaypa+a ~ ~ H M O . . Q T M ~ T U T ~ :  qTfi..npuyc 

llennbie ~ ~ T H O ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ T , P ~ & ~ U ~ ~ ~ O ~ ~ ~ . ~ ? M ~ ~ ~ I M  (ndfl,y'ye~,t!y~.l THOLU~MW no~asbl~ae~,..mo .un~epsan (5 f t,u/Jii) c.nmrosep~o- 
K~KUM-J IU~O crioco6a~ rP1HUWM ~ ~ O & P U T W ~ ~ H O ~ O  UHTepBana ~0~!2pU~&lb m~nne~cn nonepu~enb~bl~  , U H T ~ ~ B ~ ~ O M  nnm c p e n ~ e r m i 3 ~ a ~ e ~ ~ n . m  
vypl  nepom~noc~b .&anejunonb,) y d ~ ~ ~ a e ~ ~ ~ ~  napa~e~pa. , 
I . . \  . . '  , 1. ~. QKOR cnyqaBnoA. M R M ~ H H ~ I  ,&,U~B~CTHOR. n n ~ n e p c u e ~ . u ~ .  . I 

,ucno t ,  ,npencrasnne~ co6oM KnanTunb nopmnna (I,+ y)/2 HopMank 
4.8. I ~ P H M ~ P ~ I  nHre&kRqn.bnorq q ~ y y l ~ p n w ~ . ,  ,I .%efie+m u non6upae~-3;no ~ a 6 n u U a ~  +ynltuuu pacnpenenenufl 

n ~ p ~ ~ e ~ p 0 ~ . i p a ~ ~ p - e ~ n e ~ ~ 6 ~ ~ ; \ ~ ~ ~ ~  !... , {c iib i a 6 & u a ~  bepon,~no:;rred :.,' , ,  , . . 
.I\ , . , . , m ,  .., ' . ' L  ' L C ,  , . r i . s  $ 3 : ~ .  I ,  ~ i i - i  . ... 

. -~. ~ 4 . ~ l ; , p ~ e p . ~ r e n b y R  rqqe!?an, ( p n  ~pqyqro,:,, ! . , P{; > la) = 1 - @(tD) = / ~ ( 6 )  d l  = 8, ((8.7) 
- . ~ -.L. - 

?/. . SHS~'$WRH 'no~~~anb~~~o~pacnpeaenenm~ , -. ,- :: .i,& 
to 

enbno ~ ~ p a c c ~ a ~ p u a a e ~ o A  3ankre n Y ~ b n $ ~ i q a m  ~ n u q u ~ i  %"lj~cn@~+eira ~ $ ~ ~ & n b i 4 b M ~ 3 a k d ~ ~ ~  
c neussec~nbiw '2p"n~uy snyenu&bhb.ni, nbnnentiwum ~i i i2 i jbahhi ;o~ hue@ . p = (1 --r)J2. '(4.8.8) , 

Ke-Ma ocH0e.e-aHanmsa n e s a ~ u ~ u ~ o h ~ b l 6 0 ~ ~ ~  d6ikhi iri ' Pi%c'indi$&i~ 'HA1 
cnyra.: nwcitepcvla T2 cnyqa8noKi+hhih~i$~ use~rrd6!i%&ris~' i~a. uo T ~ K U M  o6paso~, ecnu u3eecTna nmnepcun a ~ a n u s u d y e ~ o ~  rayccok 
.',.., . :, ..,, V + ~ ~ .  8 . tc .:N4 , . ,  . : L , a,L : -:,: .-. < ,  ":, yqaiwo8 senvlru~bt u oqe~usae~pl, ee ab16opoqnoe cpe~nee, TO UC- 
, . , . ., ;,. ...- 4.$.1;i..; v $., HJds~jp'-wc4p;:uri', . ! . , ,  c p s p , ~ ~  s~aqenue cnyqaRnoR nenuqunbl c A O B ~ ~ U T W ~ ~ H O R  B ~ P Q ~ T -  

."., . ! :O, l : ,  . . y .?emu~ 6 un~epqane ,Z i b,: CF(%cn n.o.y~,e~noro p e ~ y n b ~ a ~ a  
B b l M o q ~ o e  cpap~ee 5 (3.4.lj),,,$:&o~f~no$..na a~a,,,b16, T B meDyloueM: . . c ~ H ~ P , ~ ' ) K H u ~ ~ . Q  y A O & ~ P . U T ~ ~ R ~ I U  HHTepnan 

q%& MTsj-= " ~ x e  > , . ' I . I  i a c n q a p e n ~ . ~  vs HopManpy:qnny,saKo#&fl Fpe+#Mp 
m H nn'enepcuell D(Z) = uvn: OPu, y o 9  y c n o y i *  

($- ut7/J;i; j.+ utq/l\/ji) 

sepou~~ocrn H (PYHKUUII pacnpenenenufl H M ~ B T  B H ~  bivae~ neusnec~nb~~ napawe~p m. ~.e.  sb16qpoqnoe cpennee ? n a e ~  
I ' , h :  ,, y napa~e~pa  m c T O ~ H O C T ~ ~  nopnn~a ix.). = &ut7/J5i u  ane ex- 

p y. A o s e p n ~ e n b ~ ~ e  rpaHuubl u tuupuna nosepuTenbnoro unrepeana 
.:, 

~ c t c ~ i ~ p u s a e ~ o r o  napaMeTpa COOTB~TCTB~HHO pasnbl 
. r . ,  .. . , , ,,;\ . 11 j.. ., . , , ,  , , , , ~. :, 

zl,= z - ~ t , % ~ i i ;  X? = a + c,/fi; , , (4:8:)9) 
;., *,0'. . I . . .  .,ri ' A s  ~2 - ZI = 2 ~ t - , / f i .  i.= 2xyr t4.8.10) 
r&e @(t)i+ unTerpavl OT .nopwanbnoro pacnpenenenun (1.3. 



202 Sacn II. W~TBMBTWBCK~R CTBTHCTHI~~ 

Ms nocncnnero sblpaxenuu B M ~ H O .  YTO 'uupu- 
Ha noscpurenbnoro unTepaana nnn aanannblx 

----I ----- 
I 

ywosuR 3 ~ c n e p u ~ e n ~ a  u'aanannoR napemno- 

123 CTU nocTonHna. O ~ H ~ K O  pacnonoxenue noac 
-1 1 zz2  pu~enbnoro nn~epeana o ~ ~ o c u ~ e n b ~ o - c p c n n c  

x l l  Z21 r0 3HareHUR m 3aBUCUT OT CnyraMHorO Bbt60- I 
m poworo  cpennero 5 u ~ e n u e ~ c n  OT ~ ~ c n e p u -  

pnc. 4.8.1. ~cnonomenne MeHTa K s~cnepuwenry. Ha pnc. 4.8.1 cxeua- 
uosepinienb~b~x Hnrepsanon TUY~CKU npyr nap npyroM uso6pame~bl nose- 
nnx ~ a ~ ~ ~ ~ b l X  3KCnePnMenTOn pu~enbnt i~e uri~ep~an'br; K0~0pble ~ o r y i -  nun! 

r a n g  nnx P~SHLIX IIY~OPOK j, j = 1,2,. . ., 1 

& H O ~ O  06aeua n, X U  U Z 2 j  - HUXHUR U MPXHIX rpaHU4M nOBePUTUlt 
noro unTepnana anu j-ro sKcnepmMenTa. 

f l ony renn~e  ca6~nbrue~nu .;nosmonumT onpenenn-rb MunuManbnbtvl 
o6aew BblbpKbI, EOOTB~TCTBY~~UUR 3alaHHOR OsepUTencnoR BePOIITHOCTU 
y u sanan~0&3 m n p u ~ e  n o ~ p m T ~ b ~ o r o ~ u ~ ~ e p s a n a .  = 2xS. ~ e i t c ~ ~ u r e m t  
no, us eblpamenun (4.8.3) HaxonnM , . . 

n = (t7u/x1.)2, (4.8.11 
rne t, onpenenaery no Ta6nuuaM + y ~ ~ r c u u  -nopManbnoro pacnpenensnnr 
MQ(OL(A U3 +0p~ynb l  @(ti) = (1 4- rM2. , . <, . ~ 

npu-p 4.8.1. 8' makcroe unnmcrpaum~ sbtqncnuu 'knwm~aNbnr*fi 06beM .eb~- 
6opru n, 06~ernsa1oumB npw uosepnrenbwoA +epnrnocrn-7 = 0,95 r nncnepcwn 
u2 = 0,25 utupnny noeepnTenbnoro nnrepeaoa A = Zx, = 0,2. ..no aaa.wwouy m a  
~(ennm no~epnTenb~oK B~PO~THOCTW no e p ~ y n ?  (4.8.8) Haxouwu .lnd& P = 0,025 
KOTOPOMY cornacno ra6n. l e  llpunoxe~ma 2 PO> tb} = 0,62S~'&fsercre~er snarenu, 
apryMenn t-, = t# = I,%. npu STOM ~eabxonn~oe MnnmuanbHoe rucno sbr6opornbw 
aHareHHA HaxOaUM M3 (4.8.11): n = 96. 

. , > . .  . . ~, , 

3necb r = (5 - A)/(p)&i) - Ho&anbk pasn&n.inennan cnyrannan Be- 
ilM'iMHa C HYneBblM CPWHUM SHa'ieHMeM U e4MHU4HO$ IIMCflepcUeR; x?n-l) = 
(n,-l)yZ - cnyramax senwuna, pacnpenenennan no s a ~ o n y  x u - ~ s a n p a ~  
C V  = fn - 1) CTeneHxMu cso60n~.  Bbtue (n. 3.4.2) 6btno OTMereHo, YTO 

, . 

, ,, .. 

. : , ;  -. 
nqnee  cooTnolueHMe no~asb~eae~;  rTo uHTepsan ih2.&.t,sz/Jji)~ t 190- 
sepnoctbto y ecrb noaepvlTenbnuR unlepsan nnn cpennero 3HareHUu m 
raRHOR 6enUYUHbl. X. r . ,  ? 1.' . I :  ' . 

, , . : i 

..,: . ,  ... , : ; .  .; 
T i b n ~ F  4.8.1 

, ,?, 1 > ,, " T,. ,~ ... 

. , ~ ,  . .  . , 

. Kale oTue+tanoca eb~,ueCn.- 2,a.i);t1~ur n S 1:paenpeauwue CT~IO- 
nTa;acnMnToT~h~w n.epU:bquT s nbpiutanbnoe:~ reMvl xe.cpennu~.swa-' 
HUeM v8nUCflepcPR;  T TO MY B~'~P~KTU~CCKMR flpUnDXCHU~X3(atTO 
u~enbnb~f i  uwepwn,  e b t < u m u m ~ . ~ ~ r x o r n . ~ 3 ~  n p u 6 w m e n ~  tjacnpenene- 

Crbmnte~a  nopuanbublw pacnpqenen.qeu c nucnepcwel, pa~noCI BY- 

o'trida necMeqennon pncnepcpus~., npu STOM unn sananHaR nosepn- 
bNOU s c p ~ m r ~ o c ~ n  r ( ~ n , p ~ n u m e ~ n b t ~ ~ o ~ p ~ ~ b n t i l L ,  unzeps?n AS 6 ~ .  
Menbwe ~ o r n o r o  ponepuTenbnoro unTepsana &:.Paanuua Tew6ont- 
.yew MeHbWei 0 6 a e ~  1~b l66p~U.  Tt,  U ,VeM. BblUt,  o ~ e p U T e n b ~ $ n '  BepP 



. . .  
u eaunnrnbluu a u c i t e p w ~ ~ u .  nono6naa inyrahnasi BenuruHa uMeeT pac- 
npeneneHucIx.Ht.rsanpqTr(309)ka~ ~ ~ X C ~ ~ F B M I M U  C B Q ~ Q ~ ~ I : ,  >%~ipac- 
npenenurm aasucuz. VDJ~L~O~ST&P!$M~ abr6op~w Vr:uRaaa~enene~~e nns 

.,., < ~ i . , , a ~ ~ ,  : ~.!r,'?:.l, :"q > >.i-:& , ' ,:, I.,... :,, C".i'.:::.., :1:.01 4$ 
. . I .  x:.'.n .c,r.+ir:::,. :. ,L, l.;<rF :J,. A:T. &dni. , .  , >,, . ,:3L,,:., ;: ,,, &:;,.:. 

M ~ i ~ ~ b i ' t i i y r a ' d  ka~o%nenun noi)epm~enbnor8 Maiepsana nnfl 

MMa 8 npOTUBOnOn0XHOCTb Cny'iaK) MSBeCTHOTO CPWHerOHe IBnfleTW 
h HeJaBUCUMblX CnaraeMblX, TaK KaK MeXnY 72 ~ f l y ' i a h ~ b l ~ ~  BenUrW- 
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~ ~ H O M U ~ I I ~ I ~ O ~ O  aaKona pacnpeaenennn 

n y c ~ b  ~a6nmnae~cn '~esasucu~af l  sbl6opra o 6 a e ~ a  n, pacnpenenen~an 
nnouuanbHoMy a a ~ o ~ y  (1.3.8) c n e u s e e c ~ n b ~ ~  snarenue~ s n e ~ e n r a p  
m p o n ~ ~ o c ~ u  p. K ~ K  noKasano B n. 4.5.4; 0 6 u e e ~ a c n o  ycnexoa k* u 
s e ~ c r ~ e n n o  sb160pornan r a c ~ o ~ a  ycnexos (pqen~a HenseecTnofi BeponT- 

p) p' = k*/n dennto~m n o ' c r a ~ o r ~ b i u n  CrarucruKauu. CT~TUCTUK~ 
nonoxu~enb~b l x  ucxonos uMeeT 6 u ~ o ~ n a n b n o e  pacnpenenenue 

k' =D,l,.:,n. . ' 

TH 7 MOXHO O ~ ~ C J l H T b H U X ~ ~ ~  H BepXHpto nOBepUTeJlbHblC rpaHMUu 
,.M p~ Ann uwnnHoro sna re~un  B ~ ~ O ~ T H O C T U ~ .  ~ T U  rpa~u4t.1 onpQe- 

TCII u3 ~OOTHOW~HUX . . 

THOCTU P{p > PZ} U P{P < pi} UOnXHbl MBnnTbCII +YHKUU~MU k*, 
pl = +l(y,p*. = k'ln), pz =.$,(y,pW = k * / n ) .  3 a ~ e n a  pascncrsa 

+urypnblx :c~o60~ Ma S H ~ K  2 o6ycnosnena TeM, r r o  6unowvlanb~oe 
penenenue nsnnera nncKpe~nblM. IlpH eblrucnenuu. r p a w q  yrreM. 
nosepwTenbnble nnrepsanbi, n s n n m ~ m  uen~panbnuuu; . 
Cornacno 11.4.7.2 p n n n m h r o  sanannoro p ono nonanaer B aoeepu- 
ym &nacrb (nonocy) C c  seponrnocrbm y rows u ronblto Toraa. 
na6ntonenman ero cTarucTniia p* = k' /n naxonnrcx 5 ~ T O A  nce o6na- 

nonoce). Cnpabennuso w npoTuaononoxnoe yisepxne~ue. n o s ~ o ~ y  
n n m ~ e f i ,  u mpxHeR rpanuq pl a p 2  c n p a ~ n u s ~ , . c o o ~ ~ o w e ~ ~ n  

P{P < pi) = PIP* > p*) g ( 1 ' - j ) / 2 ;  

? ~ U X ' ~ O O T H O U ~ H ~ ~  SHAH0 C YreTOM nUCKpeTnOCTU ~ U H O M U ~ ~ ~ H O ~ O  paC- 
enenun oueHKu p* nnn onpenenenun rpaniu hosepH'Tenbnoro un~epsa- 
1 u pz ~ e o 6 x o n u ~ o  pewnab nepasencr~a 

n 

p{p* >'p*}'L C c,!$!(i - g T ,  
' -'. (4.8.25) 

, , 

ocurenbno sennrun pi u pz, npu   TOM H ~ ~ ~ X O ~ U M O .  9 ~ 0 6 ~  HcpaBeH- 
nna p1 u pz 6blnn KaK  oxn no 6nume r p a e e ~ c i s a ~ .  Csporoe pewenue 
r u  HaxoxneHun naxneA u SepxHeCl nosepu~enbnblx rpanuq nnn Beponr- 
H p nocTaTo.rno cnoxno u peruaercn, ,KaK npasuno, c ncnonbsosa~ne~ 



~ : ~ . ~ , 8 . ~ ~ o s e p u r e n ~ ~ b l e  . . HH;.IH_H;,*K~H&o~ ~a; l . /? L52L .],, T P ~ ~ U ~ M U  no- 
iepeanu sepwenbnbni u n ~ e p ~ a n a  il' k ppz a s n a t o ~ a  
.. .' ~!$,..i. :.. - j \ ; .  = , . . , j , ~ r i q k d  nepcfc&.,HnlrrpnM $ emnnmL 
.:,.T ~ ~ - ,  .-:<..,; L, .,t,. L :k , >,'?. . . neH:9B~blx npwawx'jli U p?.~'! 8 , : 

. '  ~6~:np~lvldndb1x,aana~axloSb1r~b ucnofiwyt(~r'-pWs8~1e~..npn6nux~ 
HUR,,; clcHOBaHHblC'H&.'annpOKCUMdUUW~ ~ M H O M ~ ~ H ~ ~ ~ ~ ~ - ~ ~ ~ ~ H ~ H O ~  

ManbHblM pacnpenwelcvleM ~ ( ~ : ~ ~ . ~ ~ ) W ~ ~ U ~ H U M - ~ H ~ ~ C H R ~ M L I F ~ - U ~ ~ K G ~ ~ ~ C H -  

eB np(,l 7 p] mpm:ycnasmu;nocTaTa.wo 60niuux--s~a.iekm'R~uin~~1- p). 
. ~~ ' ; ,P~coMoT~uM WMUpOBaHHylo . ~ Y S ~ B B C ~ $ K I  . . .  ,~ 

~ ~ H ~ J T M ~ H ! M ~  snarepun r p a ~ u u  nnn n e u s i e c ~ ~ o a  . . y p q n ~ n o -  
2L~dio $ i c n p i n e n ~ ~ ~ ~ ~ n a i o ~  n p u e b n e ~ y ~ ~  TorHoTb nnk npaK- 

HM4 npu np M n(1- p) He ~ e ~ ~ e e . 4  [13]. 
: , , ,  , . . ,  , 

HHOMY, " d y 6 n u x w n o ~ y  . .  . peiuenulo M ~ X H O  Q ? T ~  RQ.I~T$H~C 
Hb.. ~ ~ O H U M ~ ~  nOe @ e p m T ~ o ~ ~ k c , p ,  U.ee OU~HKOR:~* ,~_~C-  

a ~ y i o r n u  n.ycTeMe KoopnunaT pop', sblpaFenue -(4.8,28) 
asnseT CAR ypasne~u.2 snnnnca, n p ~ ~ < p ~ q ~ ~  q v ~  U I O T O ~ ~ ~ O  nolta- 

.2. 3 n q ~ n c  npoxonu~ repes Tornu (0,O). u (1,l) wnacaeTcn 
~ o ~ , o n  UaanpaTa. h p ~ p  snnunca sasucu~ OT napanneTpa a, 

ceqsannoro snosepuTepHoq s e p o n ~ ~ o e $ ~  7 H. qkcnaron~-  
~ , a #  c ypamncpueu p* = const nepece~ae~ rpaHuubl snnunca 

syx r o w a x  p l  u pz, KoTopble u annntoTca rpaHuuaMu n o ~ p n ~ e n b n o ~ ~  
epsanb. q e ~  60nbq.3 vucno onblTos n. T ~ M  y x e  snnunc'u TeM ~ e ~ b -  
urupuHa noeepuTenbHoro u ~ r e ~ s s n a .  B npenene,nnn n + 03 snnunc 

LIT B OTWBOK npIlMOR p* = P, qTO 'COOTB~TCTB~~T HYneBOfl UUPUHe 
enbnoro. utireqaana npu 4,. 1.. . $. 

p a G ~ o b p e n n ~ m  sbrue npn6nuxena;l:, ann c a ~ o p  rp+a (no 
o n p u ~ e n n e ~ o ~ )  ouenKurpaHms noaepuTenbKaro nwepeana nonaratm, 
racToTa p* (ouen~a neusserr~oa s e p o n ~ ~ o q u )  pacnpenenena no HOP 

~ H O M Y  saKoHy co c p e n ~ u ~  S H ~ ~ ~ H H ~ M  p* u r i u c r i e p c ~ ~  pa(1 - p*)/n. 

uoR.aampm.enb~oCI 4eponrHeGrnnosepnzenbHblH uHTepsan,.sblmncnennblRno npn- 
nvb!t+ ~. * ,op~yna~ . ,  npeBb!y,aeT &lpeepu~e"b"di a~repsan,,  na+nennb~p, .. . . w a  ,?no- 

nee c~pproro p e y e q F  
. . ,  . .. ~ > . . . : ~ , -,, 

~7 

' 4.8.4. L(osepnrenb~&.iii n~repean ~ f i  napaMerpa X 
~myacco~osclroro pacnp-ene~ua : . : 

.an71 :, I . . .,:. . . 
I ,  , .  . 

3Bna4a uHTepsanbnoq quen.5F na&'iTpa A '  gyaccoHo,sc,yro p a c n k  
H M ~  peuaeTq, a H a i ~ c u y e  ~ ~ ~ t i ~ e ' n a ~ a ~ e ~ ~ ~  p 6 y ~ & ~ ~ a n b H +  pac- 
,%e+un. p a a ~ t i ~ & n ~ 0 4 ; t ~ b ~ u c ' s  n. 4.813. '&px~nn X i  H i u k ~ n , n  XI 
UqM UeHTpanbHOrO UOMpUTWlbHOrO M ~ T ~ ~ ~ ~ ~ C ' U O ~ ~ U T ~ ~ ~ H O R  s e w  



f lonyqe~~ble ~ n ~ n & n ~ ~ ~ ~ ~ e s ~ r e n ~ ~ . r g s n u u ~ ~ m e n s e e m ~ o r o  ana- 
renus napaueTpa X nyaccoHoscKom p~cnpcnenenwn patoT npneuneuyp Tor- 
- q * x t n p o  , . : "" :.:.: 

., . *, , . : . ' , , , . , ::,, >:. '%, '."I.. i. *.; . , , . ~,.- 
nbkweq'4.&.~. k h n e y  rpanpu* p.o@epnrenbHe,ro MwrepBana nna2nj~ame;ds A 

n~cgd&@Wo&p~enp'&Ch&$m~ nan.q$cna n & & ~ ~ T ~ & f i b , g ~ I X ~ & i i p  = i&i, ;4@ibc 
rewliosr r t p a n t f i a c r ~ ~ q r i ; ~ ~  t a g  .196)11 T o ~ ( n ~ e . a ~ P ~ m w  *pan%-a; IIOnyqdHHUe. ~1 



B cuny ycnosun (4.9.2) b 6 p a i ~ ~ h ~ e d b p ~ ~ ~ s h ~ ~ ; ~ ~ n o s a  6y.w~ opToroHanb 
"I?; u pnn n e e  yvosnn op~oronanb~ocTu npupyr sun 

r .  . , ~ ., . ,  . :- , .~, ! 7 , ~  ,,., 8 .  .> .,,;. < , k > ! ~ ? I . ' , ' '  ,:,. ' ~ .. , . , _ .  - . . 8  /,, . I  

- -,;,.,:.-. -. - - .  ,~ ,.,. 
~ Y C T ~  xl ,  xl,. . . , x,, - nem%%cis~~~~~ .en~ra~nb~e  rayccoscnne ~ ~ 6 0 -  

pornble sna~ruuk.c nynesbtMu cpennu~u anare~un~u:w . .qun ,a~0~~~61~nuc-  
nVCUflMU d2. PBCCMOTPUM:HO~M~.C~YL~~RH~~$  B,MU'iUHbl Y l !  M,. . . , Yn, KC- 

TOpble nHHeAH0 cnnsalib~ C Usx0P~dh ~a60ljicofi:'." ' ' " '  

. . ; I  ~ ? ~ ' ~ u i ' , & & ~ & ,  &y.;';$nt4; i,&,,,&* - ~ ~ ~ a K . ~ ~ , : l ( # K . l / . u C X O ~ -  
r..,.. :*,n.:2.t ,<.: ' r , :  .,,<>:,- 

nb~e !Cnyqainue c.enn4thbl $, . B ~ ~ K I T ~ H ~ ~ B U C L / M ~ ~ M V (  . . ...,. > ,  . n*$h;'anbkd' . . :  : . i  I . L ' . : , .  pac- 
npenenennbtMncnyra~n~~u .&%~un=Cd't H~ASB~,MU Y ) ~ ~ H Y I M M  3~aqdnu- 
*MU M OPUHaKOBblMU PUCllCpCUnMW u:.' , 2 -  ' : 1 - . . 

. T ~ K X ~ K  reom~eipuqec~ua c M m  +p~oionanbnom n p e 0 6 ~ a ~ ~ a n u n  co- 
o~se~crsy& bp&kCnuto K ~ O ~ ~ H H ~ T H O R  c u n e ~ b i ' ~ n o n o  na&a ~obdhunar. 
TO! PamMoTpeMnoe~~~opnnanbnm. pkypbenenue. nnaapuan~no-o~nbcn~hbno 
~airoro spaqenu+!..--. , ,i !, :. u: i . , > , .  . ,  .. .. F ~ ,  



OTeneHel csti6umI paenpeneneHux paccMaTpusaeMbtx cnyrannblx senu- 

e rueno cTeneneR 806onbl XapaKTepwayeT rucno HesanuCuMblx nmfixe- 
6 w ~ ~ a  B MHOrOMepHOM ,flpocTpancTBe. Ta~,.:nanpu~ep: c c n m  0 6 ~ ~ 1  
-BOJMOX,~OCT~ nBUTaTbM, T O ~ Q K O  npemognneRnp, OH o6nanae~ oaHoR 
bp_c~&ont.~; upu BOSMO~HOM n8,uxeHmu no. nnocKonn s,payx, Ha- 

eHUUX 06be~T o6nanaer nsyan CTefleHIlMU ceo6onbl u 1.n. 
MaTeMaTurecKon crarucruae nonasb~sae~a cnenymuiee nonoxenue 
, 33, 37 m up.]. Ecnu KaanpaTurHan +opma HopmanbnoR cnyraano8 

U H ~ I  X UMWT r = (n -9) CTmeHeR cm60nb1, TO c n u ~ o q b m  opTore 
oro npeo6pasosanux oHa MoxeT 6 b l ~ b  npwcTaBneHa B Brine CYMM CO- 

nu~anue, nee  pasnurH61e ~ ~ , a n p a ~ m r p b l . e , . , ~ b ~ ,  Qi. u Q j  ( i ,  j = 
,. ., 4;. i. + j j  .ne conepxarlp6yeR, nepeMenHoR .y. , ! 

. - n , ~ ~ e p e a n b ~ , '  . . ~ , . 
... . 



Ecnu napaMeTpbr pacnpcneneHun He u3secsHbt u OnpeaWntoTcu n a  oc- 
HOBe uoEe,qnoR B ~ I ~ O ~ K U , T O  rpaHUUM L1 U Lz 16~fiyT 3 a s u ~ T b .  or ~b160poq-  

H b l X - 3 h ~ ~ e H U a ' n ~ ~ S e c T ~ ~  n a a ~ ~ c T p 0 B ,  TA. ~ I B & I O T ~ ~ ' ~ Y H K L ! ~ U M M  OT my- 
raAHblx  Benuqun  ( O U ~ ~ O K  n a p a ~ e t p o a ) :  Effecrse~no, ecnUo6&M Bb160pK~ 

*O&:~WHO BenuK (B npenene a ii m), TO, KaK npasuno, OWHKU Hens- 

~ e c r ~ ~ ~ n a ~ a ~ e ~ ~ o w ~ ~ ~ l i u & ~ ~  6 ~ k ~ i b t u 4 r i t h " ~ d c ~ e ~ l e ~ ~ b i ~ u ' ~ ~  c5sna- 
naloT C U ~ ~ U H H ~ ~ M U ' ~ H ~ % O H ~ % " & ~ ,  $$>%&fllo??& ' ~ O ~ T & ~ S H & M Y I :  B.naHAoM 

aCHMllTOTU4eCKOM Cny9ae paCnperien'eHvle Bb160p0~  6 y n e ~  WBBCCTHO TO'iHO, 

u rpannub l  & i > ~ + ~ L i a " m n ~ ~ ~ c 1 1 i ~ r n a t . ~ ~ ( f i 7 1 0 ~ t ) . . f )  l . 
K O H K ~ ~ T M ~ U ~ ~ ~ M  nOCTaHOEFy~re$YeRWvre-3afla9U npUMeHMTenbH0 K H o p  

ManbHOMy PaCnptMneHMlo f(~) C HeU3MCTHbcMU CpenHUM SHaYeHUeM U ka5ri+=$&fi'w,ikajlhFd-h ,,&~Bu;eu&l& .,,- ,,$&ide: s$@bK;: :&$-he 6bl- 

. .- :, a s , : . , t  . A .  . .  - h 5 * - k s ; ,  . .,;. A ,../4;1.0;2) 

e u y l o u l e ~ .  P a n ~ a ~ p u s a e r c n  c n y r a m a n  senuvuna  

. .. . ,  

' ':'. 4 (4:10.4) P{A(S, s, k) > p} = 'y. ,-* 

, . . I ,  , . I ,  ' ' . , ,  ,~ 

, ; . ~ , .  
'I ,. .: i:. 

160, TO npn6nuxe~~an  cbop~yna (4.10.5) ann p < 0,999 u y < 0,99 
'CT S H ~ ' ~ ~ H U R  k ,  KOTOPble COBnanaMT C ~ a 6 n b l q H b l M ~  B TpU: nePBblX 3HPK.X. 

i l p u K n a n n b ~ x  s a n a r a x  npu onpei leneHuu KoHcTaHTw k qacTo MOXHO orpa- 

s t w e  n u r e p a v p e  nMemTca ~ e r ' o n u r e c ~ u e  y ~ a t a ~ u n  u cooTneTcTny- 

wuw 4.10.1. nponre.%ne~o n = 200 arcnepuMenroe u a u e p ~ n n  yposnn ~PHHH- 

PanHocHrnanoB w sblrncne~bl eh!6opo.moe CpenHee Z = 10 Mmrpoeonbr H ~b16o- 



&d&wc~o:n naa +ga;-a *rs*cmur*, ,- .y, -hob 3 k3baea~drew~eed saLoum endaeodu n. !OH /16al~un2 orK&!au~H-'101!3 
+sr.#i?rd ~1~~~lrr~~ 

-ms o~ii~qgasaio~m~~vt~ad~ow~ed udu asn~~~rn~~on~ah~~e~atew~~a~ 
. . : 1 ,,. , , 

,.. , , 

8 . . , . >< r": 

',:~ .. i- ,', , , 
. , 

1. ,: :,!. 
:-3A%sb~hd~svueifCua~-:n a'W9)lJ&ndkamifeu e'~.xolkvaU.e.ed 1s , ,., ~ . . .. , . . 

.I , ,::)~ .. . , ... 
,I. . 

-KW ~i~'~aB~a~lr~eWiluan~aVYadu-~~muu l~~esusj.lpsalouM11 bvlnsah'vl 
i- . , +x~oso> .+=h;ei.l~ .HiihNlrae *~~u~y&tii(iii~n ~liicilgo$~ XI~HM hmn '~ai~~m 
d~~'&~~#j~~&$ anHa@da#~~. ;o<& -.A. ,e,@&d 
. , ., '.. , , ... , .. . ' - '\ 

-=A? bj i"&jV4M dfi'%~&lg~ 03ahMH'-lq~>ll~j ~o&I~~Huo~'xP~~H~ XM 

eH MHEMX MMHOBOQUQQ~J~~~~F?~$U~$ 

we~e~slrKsad du d3~ahaaodu M lrlraLe 
'$2 = u emasgo nndoglsa gowMxeeeaH asuueue udu (oz.b.1) nl3owrrrodae M4L30HIOVU 

I~OHSUEY~~H~HOU~XE 3 19HllhMLTaS IIOHB~~LV> Y ed~awedeu KuU evesdal~~ ojowqrrarwdas 
-ow o~owqrredr~an lshn~edl myeH ~6'0 = i M~~>OHL.O~~B gowua~~daeou 2 8.b 

-u ewa%go vludogtse gownmeeaaw aswuem 
vldu nngoUouoUsedu oloH4uewuluew n sorHawow MWeUoraw (LZ.Z) m2oulsodas ~9120~ 
-1OUU 3 ISHM~MU~S go~yehLu3 g0~38aauad edlawedeu Lr~aho qrmuauaduo .L.P 

'y ed~awedeu unwaho woHHarnaw2aw uu3dauwu Lhwed~ MMHXMH qrwu 
-2nhIqa .y edlawedeu UnHaho gowen~xa++o s~~esos~>arni(> 61rU ~l*eou=L 3MHaHUoulse 
qr~daeodu u ewasgo ~udoglqs vlowM3waeEaM aerrvelle vldu (0z.y~) KMuauab.Jdu2ed o~o~ 
-4ueuhuawou>rr y edlawedeu K~gouauoueedu oJowsrrew*rmew Lx~aho wrgeH -9.p 

iKmHauaUadu3ed eod~anedeu HYUaho go~~ueedar 

-HU EOUesdal~~ ro soueedar~u (xnwvlr36uou) xls~~~edavor aehwvro wah .s.b 
-Hnhuuaa XlqHgeh6lr2 nuu isuogos, gawuars awlvHou ~319~3 41MH3KOU .p.p 

ilqHMhWNas !30~Whl(~3 ~n~awabladu3ed edrawedeu 
JXHahO UOHhahoL mdu nrlnd W~~HBOLT~~E~~ W glqbCgO~>L 1~6e~dal)ledex Olh -&* 
'HUhvluas xls~@eh~u> ~~~alrauadu3ed eod~awedeu XOHahO xlswhahor x!qHaMlra+@~ WMH 

-ahi(uou auU u~q~KHuoulss ISHXLTOU algdolOW '(~~~am0~1003) KMBOWSL SL~BE~H .Z.P 
.. .. , ,. ,.., .',%kL "' ;. 8 . ..:I :+>. ', iH"h 

-nuas xlq~ylehi[u> ww~auaUadu3ed aodrawedeu ax xule XoHaho x#s~srresda~u~ ro ~~hwvae 
xlqHgeh6~3 YMHaUaUadu~ed sodrawedeu MXHaho awhahol arrlMehMuro nah 

UheUt?& U I~CIO~U~E alqH9UOdl~0)1 

I' jl,' 

; ,.,. , . . .,,.. -eoueHJw3owUed XlswaewMHndu ga~sodh 

, . _I .1 x1qHxOwSOU xam % OL = do01 u3LnuoxeH xeueedar~~ *.we e olh 'sreuh, ouxow 
S6'0 = I. M4L=oHlKodae 3 'oHsualesouav3 '14uosodu~w &'ZX = z . sslG1 + 01 = c7 

. ~. I.,, .,I .,. , , *r rquoeodnnw L'L ;; z . EEI'I - 01 = 17 :weed 16U69 tqhu~edl alqHL~edauor euo13ro 

, . ooz - zr ooz.tr + -7 +I PO'I Y 
, , 

.EE1'l = 
(01 SP9'I - S SP9 I 

= 

wwhl(vou '(s.01'~) 

-- - . *. . . , .. , . ..,, 'erulanlela weraahnlewalew '11 923Bh 
. . i 812 



KU spenua npunnrnn nnu ornnonenufl ~ T O U  rmoresu. npo~usononoxnb~e 
rUnOTeSbl HaSblBaloTclr aflbTepHaTWBHbfMU. 

P~CCMOT~MM OCHOBHMe nOHflTMfl M KPUTePMU IlPOBePKU CTaTUCTUVeCKUX 
runores (s nanbnenweu npocro runo~ea) npuMenuTenbno K nsyM anbrepna- 
TIIBHWM TUnOTeSaM H o  U Hi. nymb nonyrena su60p~a *(XI, Xz, . . . , x,), 
Koropaa Moxer 6 u ~ b  nopoxnenaon~u~  ma ssau~o~c~nmramu~nx  ~ ~ I T U A  

Ao UnU Al. CO~UTUK) Ag COpTBeTCTB)!eT rKnOTe3a H a ,  a ~06bl~Llm A1 - 
rvlnoresa HI. Heo6xoau~o &u&b (npunnrd pewenue): KaKafl us runores 
coorsercrsyer s ~ o ~  ~b16op~e. @a npeanorrenufl O ~ H O A  us runores rpe- 
6yeTCFI Y ~ ~ i j i & d t i ~ ~ ~ 6 n $ e h ~ ~ ~ " b k f ~ ' d $ B ~ ~ t i ' f ~ u f e i ; h 1 ~ ~ $ ~ i H & I ( ~ ~ K )  Mnn 

unoro peZUeny ,ormcmTenbno npenepneMblx runores. Cnepye~ orosopurb, 
 TO nm60fi S K C ~ ~ P M M ~ H T .  mporo roBopn, He noprse'pxnae~ n He orsepraer 

rynyRy,,q.,Weq qnyb ~$~!~~%~,y,,vopcy?, u q n q p ~ . u q q p ~ ~ r ~ ~ ~ ~ ,  R q ~ , a ~ o  s 
npnwann.w.x ~ , ~ ~ ~ ~ ~ X . M ~ ~ ~ M ~ J ~ ~ ~ C K ~ $ ~ ~ T B T ~ F T ~ K U .  yaqe*ynorpeCnamr Tep- 
rr~";r;P%~y ~ . ~ ~ ? ~ ~ ~ r ~ ~ ~ ~ ~ % ~ ~ $ ~ ~ q n ? g ~ n ? )  9 2 " u  R H Y ~  ~ O T P Y .  

r .  . . ,IC5?$Yb4 . @ ? ~ & f ~ ~ , ~ ~  I ~ ~ f l l ~ @ & @ & $ ,  $t~f!nh~e~)(a~"~"&8~.: [~RoTe~. 
B:$eR9r cenyapiy n ~ n ~ ~ ~ ~ ~ ~ , , ~ s ~ e ~ ~ ~ , t ; ~ ~ ~ ; . ~ p a s ~ ~ ~ a e ~ ~ ~ q  9 6 . b l ~ c ~ 5 ~ ~  ,,.. ~ r.e. 
+ m ~ " ~ s o ~ e ~ e ~ e ~ ~ n  %ng ~$~eyx 'pnqes .  JeKge'<$?07$8b~i.nasb~~?m~% 
{F~.cT~!,M~,. ;,e f@,~$~-s~8y!pUk!a !~f~y?$kq~,!,y~?lw$,~~* .q@& r q j j o ; ~ y , ~ q n  
&Fa,$&$s ." g ~ ~ . ~ ~ 3 ~ , ? 0 ~ . n f , ? l ~ ~ ? ~ ~ ~ ~ l ~ , , ~ : 6 r y ~ ?  $gfla:$?~:~:;ps-$yj* 
Hue &aqw . c ~ u l ~ d ~ p a r l ~ ~ ( ~ ~ ~ ~ ~ ~ . ~ , , ? $ ~ ~ & ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ !  ,~epo- 
$iy+'&. ~andS.eg)~: n;pep?e~bfe r ~ ~ ~ o ~ ~ e ~ r , : , ~ ~ : b ! p a ~ ~ ,  ,y~ag!yq%, ,.! ..,,,L 

~$iu~~$~*?PH~% Inaunyruiee) . , , , ( .  .. npasuno ,?p~~n~un,, ,p"n~;~p;"gpye~- 
v %pay<.Ao ; n o n y r y y  ~9+~+:y B~ C O Q ~ ~ T C T ~ ~  .., . >$., v~PJ44av~,il.lM fig?: 
??P~%V on~u.ManbHoc~u. . . ,; ; . . , . , : , . , [ > :  ,, , , . , , 

npuiw&Rn~enalra k~ ~ p ~ ~ ~ b ~ ~ , ~ Y f i e ~ ~ ~  ~ a n ~ i e p @ a t ~ ~ n & ~ r ~ - r i 5 i e s a ~ ,  so 
0TBeTCTByK)UIMM CO~~ITUIIM & H A i ,  p a c n ~ e n e ~ R k ~ ~ f ~ ~ ~ & ~ k A ' k % h ~  
4UpyeMbix bbl60pOK 'Y13W.lilbl~ ahk ~n~~esaijn~Y(~anb#or0npa~nrTabd16opa 
pe iu~Hv l~~ i~e02 jxo~n~o  nueib ~ohpmenennblerk&~en~31 o~Hbcu~enbhW p$c- 
c ~ ' a r p ~ b h e ~ 6 i x ~ d o 6 b k ~ ~ r n .  Bditiepsblx: nycrb @$&~~bl'anpuop~~#-~ieponr- 
~ ~ c ~ ~ i ~ 6 ~ l ; l ~ n  ,(run$7&) pb,f~b) =.%;(H~) : - F ~ ~ , ~ * ~ ( A ~ ) ~ . %  r ~ ) =  (H. 
=r 2 j y ~ % ; l - - p d  LM; .~o-~~opb:rx; n)ic~b 3aaa~bl , & i e p ~ C & o % b e ~ ;  )S~T~BTY) ,  

nos~u~amque npu npunnruu roro unu nnoro petueHfilt:-O60silar~kl repeyr 
n l jbc~pa~rr60 dew 8OdMb#HelX ~ ~ 1 6 6 p ~ ~ 6 1 % ~ 8 h ~ 9 e n u l i - ~ ~ ~ ( X 1 ~ & ~ .  . .:Xn). 
npu  TOM 6ypeu nonararb, r r o  sro npo'crpancrsd nenpepblsno Ycnoti 
nb~e-nno~noc~u B~DO~THOETU 8s ~ O W K H  nnfl o6enk runores sannueu s snne . - .  . ~ 

f(i*.~l .Ho) H f(x Hl)i!lf ink ~ n p ~ ~ n h m ~ . P e ~ ~ e ~ ~ n ~ ~ r . ~ i m p ~ n ~ o ~  'UB ru- 
Not& npocipandso nd6hmde~R'R :P;&dr~#dlio bapabics: sbl8pann6~p-~l ju~e- 
pnm s n ~ u ~ a ~ b n ~ n ~ ~ e o 6 ~ 0 1 1 u l j 1 o ~ ~ p 8 3 i l e n i ~ b ; : n a ~ ~ ~ p ~ a ~ ~ n o p ~ ~ ~ ~ ~ a ~ ~ i ~ a ~ r ~  u 
~ ~ , c o o r s e ~ ~ ~ y m u u t ' . m o ~ t s ~ ~ ~ . ~ ~ ~ ~ :  -~1:::,no~npompanc~so raynasblsa- 
KIT 06Jla~~b10 npUHI)TUn H W B O d l  'MnOTeSbI, Z n0OnpWflpaHCTIIC)Fi haSblBa- 
m r  rcpururecrton o6nec~bm unu- dnacr~m;o~~nme~nR?nyne~on runb.resb~. 
~ P R  npUHflTUUi pewcnu* anofibv OnHOM mnunpyronvmnoref' B O ~ M O ~ H ~ I  





 USM MU npasnonono6un (5.1.6) u (5.1.7), nonyraern npasuno npunnTun p e  
weHun (5.1.13). 

Pacc~o~peuuoe sblue npasuno subpa peueHua He nossonae~ Haxo- 
n u n  B ~ B H O M  swe rpaHuubl o6nacreR ro M rl. 13 TO me ~ p e ~ n  npnneneH- 
Hue npasuna,ab16opa peurenun. namT sosmmnocTbonpwennrbnpnHaAnem 
H O n b  B ~ I ~ O P K U  K TOR UnM, HHOR o ~ n a c ~ u  Ha OcHOBe CpasHeHUn OTHoWeHwfl 
npaanonono6ua c noporo~  m nb~qucnnib coot~e~c~symulue o u r i n n  nepsoro 
H ~ ~ o p o r o  pona. Ann s b ~ r u c ~ e ~ u ~ ~ ~ , q ~ @ y  nepeoro u :s~oporo pona paccMor- 
PHM O T H O U I ~ H ~ ~  n p a s n o n 0 ~ 1 ~ 6 ~ ~ l i l [ ~ i ~ % 2 ~ .  r:.,,:%),i KOTOW us-sa cnyqams 
c r u s u 6 o p . ~ ~  f l s n n e ~ ~ . y c n o e ~ ~ R ~ c n y ~ a ~ n o R  Benmqnnofi, saaucnuell OT Tc- 
ro, K ~ K O R  rHnoTese B neRmBuT~nbHawu~ npuNaanexuT ~ u 6 , o p ~ a . ~  Olnoule- 
Hue npaanonono6u~ nsnqeTcs usuepfleuoR'cTaTfic?MubRR f l p ~  cnpaseanuso- 
CTU-KalcnOR US ~ ~ ~ T ~ S ~ ~ . ~ M U ~ O W H H ~ ~ ~ ~ C T ~ T ~ U ~ T H K ~ ~ ~ ( Z ~ ~ X ~ ~ ~ ~ K T ~ ~ U S ~ ~ T ~  

H~~CCTHUMW S ~ K O H ~ M U  pacnpwenenup:,.6yp.e~ nonarasb, rTa STUMH s a ~ c -  
HaMH flBJlflIOTCSI yCnOBnble ~ ~ ~ O T H O C T U  BepOflTHOCTU f(l  / H g )  U f(1 I HI). 

J flpMMeHHTenbH0 K HyneBOA H~IOTU~ HOOWU~KH nepBOrO pona ( y p  
aenb snavu~onu) a u BToporopona P6npenensm~ca wa cooruoweHua 

T~KMM 06pasorn, Ann BblHeceHUfl peuenufl a nonwy TOL%.M~U.HHOR runoTesbl 
pocraTo.tno socnonbsoaa~~fl sHarenueu OAHOA CnyqaRHOR BenuquHbl - 
cTari&h~u 0T~biIIe~un npaenonopo6hn l(z1, %a,.  . . , z*). 

Ecn~.:s~arec~se+ynyuuu~ noTepb ucnonbsyerca nporrart&y~nuwfl no- 
Tepb, sBnflmqan~.aHanQroM~(4.3.J),.~o. norepu ~punpawnbnb~x perueHu- 
ax- nonaram~dd qnesblim (coo = 011 = (I), :a ~ + ~ H K ~ M U ~  noTepbi sa crer 
Henpasunbnblx: peruenuii .era = c*> .-.c =.;I. 6. STOM. cnyrae goporosan 
nocTonHHaa pasna OTHoulenHm anpuopiiblx ~epwTHocrre@runoTes HO u HI: 

a onTunranbnoe npasuno sbl60pa peGenu* (5.1.13) B nonbsy HyneeoR ru- 
no~esu HO npmM,m sun ., 

~ . . i i. . I , . ,  . ., , 

. l(?t)<po/p.r. ' ,  8 8  8(5;1:19) 
: ,  .,,,:7:~ , , . .   TO npamuno' ~ b l h p a ~ y t l ~ ~ ,  , c o o ~ ~ e i t ~ s y e ~  , . M ~ K C U ~ ~ M ~ (  . 1 ,,! a n ~ ~ ~ p ~ ~ p ~ ~ ~  

s e ~ d k r n o ~ ~ u  ' ; l yne~a  pno~e+  a cneiaosa~enb~.~, . u IITj~My~y sep&$f~o- 
CTU rionnoA OUI~I~KU pc (5.1.5). OH0 Ha3bl~ae'T~ K P ~ ~ ~ P & M  hfa~;i(~&lb~~fi 
anocsepuopnoa sepok~noc7~. TK KaK us (5.1.6) u (5.1.7) cnenyer 

CWHHR PUCK. COOTBeTCTBy104UR XpUTepH)O MaKCUMaJTbHOtl anocrepuopHoR 



Bee paccMoTpennbte sw~ue npasmjia! B'a16opa p e w w n ( ~ p u ~ e p u u )  :on+ 
T~M~nbHCLCTM OCHOEBH~IH~ Bbl~MCfleHMM OrHOloeHMR n~a~~ionon06~51, a Ha- 
xoxnenhe COOTBePCTBYWUUX Be&~nbCTeti 0 ~ 1 ~ 6 0 , ~  peWeHYlR - Ha 3HaHw~ 
Y . W . ~ , B H ~ I X . ~ ~ P T M ~ ~ C T ~ ~ , , : R ~ W T H ~ , F ~ ~ ~  S T H ( J ~ ( B H M ~ . . ~ ? ~ ~ ~ O ~ . O A ~ ~ W ~ I .  . ~ D c K o ~ ~ -  
l(-y .nenocpenmm~~oe nax&)ky1eniOe STWV ysnoentjlrn w ~ ~ n e o ~ e d l  ,nMcTas- 
nRe~ cepbesnare rpynHoc~w~ B i(arecrse c ra~u i j8~%'Dh 'o*  ~gf i jk i~ i l i o ~ y l o  
&HKLNIIO, 'DaHO3HaYHD C B R ~ H H Y W  c I o r ~ ~ ~ ~ e n u e ~ i n p a ~ ~ ) n c n & ~ ~  l@$; nnn 
~ v a o p o u ~ ~ t l l ~ ~ n ~ r ~ ~ p w f ~ o m w ~ o ~ p e h e n n m c a , ~  Kawmpasumi ~a~arw~enbnt, 
opoure. .. ~ : : R ~ ~ ~ ~ ~ B ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ u w ~ ~ H o ~ u I ~ H v ~ s ~  nl;lxs~qnvn06k :+an& 
nee:~o~c;lpy~ms~b~~:;n@eiC~aanxe~cn ~ o r s p ~ ~ m i ~ ? a r n o k e ~ ~ m ~ ~ ~ ~ ~ ~ ~ ) ~ .  
&'nrt:io(%)?& lCl..E(aI := In!&; Hiyri;. ["E[zrHo); ~osQ~~l@-~e$d~yI8'ae~~~; 
c noporoM (ho = In h Mn~&~,~;.?Irnh,): ?~pt l~eH:M~e9lb~a K MputepMa 
~ep~?~a- I l upcona  ~yneea* ~ u n o r e s ~  i , .  . . npu lc i~ae~m,  , , , ., ecnw 

. . . 
, . . .. . . . - , I " dnhberr ;$i; "b&;pm~T~i;e;y;';&&~&y! *; ;-&-, &;$e;z'.e,>CCoe- 

cq$i ~$) . l<&f i>$Rh~RRb(+?+~:~b~T$dZ$~&+e@#t~B~~f i  +dnd++&j @', 6 6:+&ctPr(m( 

r n : r r n i m . f f : p ~ o ~ p ~ ~ ~ ~ ~ ~ b i ~ e ~ @ ~ r ~ ~ ~ : ~ n p ~ ~ e p * ~ ~ r ~ n ~ ~ x e i ~  mpn"rrr~w6~w.nq- 
RilTaFb., p;flesas*maaa,e3epcrn@n.wm@cneli 2; 
.,:. Q ~ ~ n u ~ a , n ~ a ~ n ~ ~ ~ o 6 ~ ~ n ~ ~ q ~ ~ ~ . a ~ n p p q , ~ r a ~ o ~ ~ . ~ ~ . ~  ,H~.,gas~bl, ,: ,[ : ., 

p . ,  . 8 

norap!a@w oorwowewan npae~onopobwn 

Ecnn me zno > r r r l ,  ro (rial : "a). 5 0 m np?,nen?t(.w ngso;l H npaeoG qacrw (5 1 27) 
IIJ ( 1 1 , )  - 111b)/n2 3 ~ a ~  nepa~ewcraa uenaercn na 06par"b!? JHar. B peJynbrare ana 
irk > ,;>I nanyqaer* npa'snno sii6opa nynesok'mnoresh~ .' 





, ...a 

nnn 

9tiaqe~vlfi CTaSU,C~UKU. ' I  

nnanbHe ucnonpp, ,  npUeM ~ a n d ? ~ + a ~ u n ,  :cs t lsa~t i i~ f i  c ocy- 
eM cneuuanbHoro o l y r a ~ ~ o r o - s ~ c n e p n m e ~ ~ a ,  sanaqy c atiana- 

rae = ( a ~ / ~ ) x $ , ,  =, V;/%. 
K o ~ K P ~ ~ ~ = . P Y ~ M  snaqiiiun nopora h' n owwbor nepsoro B~~~~~~ polla 3/4 = 3, n = 25 npm npvlHnrnn ,pqroennn np,fip.repw.m Ma.cmy,wa owouenua "pas-- 

honoao6nn ( h  = 1). BTHM ~ ~ H H ~ I M  CWTB~TCTBYKIT hr = (37,5ln3).u;; 3 41,~: 
2 

X 3 7  Ta~nluloBpaao~; rwnoresa iio :s nonbsy 2 = e; npunn~a~rcn ,  e c m  

XX: < (37,5 In 3 ) 6 .  Ha ocnose ra6nuu XW-usanpar pacnpeqenenn~ anx L I H C ~ ~  c s~oporo  pona. 

wefl~~060nbl n =.25 a i l p~~ennm~cn  B ~ ~ W Y M H ~ ! Z $ ; ~  ~ 4 ; ~ .  a .aTeH ,, sHaqeHWI OUI 

nep~oro n BTOPO~O~~&: 0 5 0,023 i 0 0,035. Ecnn 6 < ai,anor.rHo np 
ayuleuy npnhnepy nnn npmnarnn HyneBOR rnnbresh, B nonasy uP = 4 B sblpanintiri 
(5.1.46) n (5.1.47) snanu Hepascllcrea n o n w a 6 b l ~ b  * S M ~ H ~ ~ I . H ~  n p b i u ~ ~ n o ~ ~ l l ~ b l ~  
Goorscrcrsewno ,usmennrcn n+opnrynbt,nna OUIH~OK nepSOrO BTOPorO pons. , ,, 



Pacnwenenwe eeponrnocre@ rucna racrnu k (nonoxnnnb~bu ~cxonon) arm o6e- 
mx runorea naaruneHo aanony nyaccona (1-3 23) co CpenHWMH aHaqeH*nMn A. = ygT= 
= 2,O M XI = y T  = 8P. 

OYHKUMU n~asnonono6un,lmn o6enx runorw sanncr*salorcn win 
. , 

a* Ak L(k; Ho) = - up(-Ao); L(k; H I )  = exp(-A,). 
, ,  , k! , :  k l  , , 

Tar rsr norapu+~ OTHorueHnn Inppnnonono6~n I(&) onpeC(ennercn BblparreHueM 

Inl(k) = ln[%(C:H1)[L(le:Hi,)]= kIn(Xt/Xo),- &Ak,- A,,), , ' ,  

ro'i karecrse.crarunnin uenacw~par~o ncnonbsosarb wcno nonoxmenwui ieonos 
(ssverncrpnpo~an~oe qncna 'vannu) ki pacnpwenenne ro ropu~ ~ O ~ ~ W W A ~ T C X  *aYowy 
nyacco~a-c napauerpo,M 4 .am nynesofi rnnoreabl n c napaMelpoM XI wylr WbTepH?rne 
no!?, mnoreabl. KPMTUY~CKQ~ awayenue, CTarpum k' aonf HQ y@onnersopnrb,ypaeyeyp10 

ca 
, . 

m 
A; ' Zk  , , 

' ~ { k  > ~ ' ; H o }  = C -=p(-~oj  = , E ~ - e x p ( - 2 ) T  a =  0,05. , , 
k! k! ~ ,. . , 

, . ~  ~ $=kc , , :LEI' 
, .. 

Cornscno r a 6 n ~ q a ~  6n~oMnanbnor0, pacnpaenewun nnrl X p 2 M sanaavoro ypos- 
nn ,SH~~.UMOCTII OTCYTcTqre: u e n o ~ ~ u ~ ~ ~ ~ ~ o e  suarenne c ~ T u v n ~ n  , Han6onee 6nurinw 
K a  = 0,05 nsnn'erci a  - 0,053, nnn nordporo ueno~ucnennoe mareuue narncmn. 
K* paewo k' = 5. T ~ K '  K ~ K  ba60pbvn~e *a-8ek.e 'tdrncrurn k- = 20 > Y 1 ~ 5  
srsepraercu wyneean nno ree  Ho. o .TOM. 9~6.  pesynbm na6"lonewn 06ycno~nen pa- 
nuaqnon~u~:+onou. flpw srau,seponr~oc~b.o~~no~~rb anbrepnarnenym rnnoresy HI, 
norm owa nepwa (a(lun6ra sroporgponp), . . . ,. , . ,: , 

. :>,: B K O H K ~ ~ T , H ' ~ X  sapaqaxnrin +uicnpde.annbro 3 ~ : a j e ~ ~ d  b+i$6~u n e p  
mro'pona a, KPoMe K ~ ~ ~ ~ ~ ~ ~ , , ~ e u , ~ n a - ~ u p ~ n a .  'aroxie~ 6 w ~ b  npepnoxcn 
pun ~ p u i e ~ u e s  (npasnn sb16opa pewen~u].. ' K a x n o ~ y  n i  siwx K ~ w ~ & ~ ~ ) B  

6ync.r coq?seTcTsosarb c e  .s~? . rcye  ~ { w n o c r n  rrpire&n w = . I  -$ Kpu- 
r e p ~ ~ . , n p s e p K u  n l np~ks ,  mnagawwb i  gayGnbtien ~ o ~ H o & b l d h o s ~ ~ b  
H ~ ~ M K ,  c n p y r w n  K ~ M T ~ P ~ ? M M ~ ~ P H  ~ O M  n roM.me y p o a ~ ~ . , s ~ a ~ u ~ o ~ ~ ~ .  na- 
*MBaercn xi)@onee ~ o + ~ ~ . ~ ~ p w r e p n e . w .  no~+bny Kpurepua H e n ~ a ~ a - '  
nupcona 06ecne.r~sae~ y j ~ c y ~ a i b ~ y p  ~ o u i y d c ~ b  peycnvn e ;lanWy ~ y -  
neean runo~eabl w =  1 - fl,:nnn a a n a ~ n ~ r o  :yposnn = H = ~ ~ M O C T M  a, TO on. 

, . 
#sngeTc? ~ay6onee ~ o q n b l ~  . z k ~ ~ r e ~ , . e ~ l  n p q s e j ? ~ ~  ~jxnynpson r~n~oresb!~, , , , , 

X e n a ~ e n b n b l ~  csqpc~e?&. ~pw~e,puu npoypu r u n o ~ e s  flsrinercr! ero 
~ e c ~ e u e n ~ o n b .  ,Kpn~epmn npoeepw .rulnoTer ,na=bteaeTcn HccyeuleHnb,M, 
ecnu wn, 3a.naHHblx r n n o l u  MOUIHOCT~ KpuTepnn ne nnenbrue sanannoro 
YPoanr sHarwMocTu, T.e, 4.m .MPIJ~~OCT! KpuTepun Lib!flMH?eTCII YCIIOBUC. 

. . 
' w = l - @ . > a .  (5.1.48) 

B nporuaHoM cnyrae OH naablserrcn cmewennbfM KPUTCPU~M ... Manpu~ep, 
KpUTepUa (5.1.39) tlnn mi < ho. ~ Y ~ ~ T E M ~ U ~ H H ~ I M ,  TaK KaK B =OM Cny'4ae 
M O ~ G + T ~  ~puTepun' ~ e ~ b t u e  y p b s y  3 n a r u ~ o c ~ u .  B TO x e  sPe& .~pn ie -  
pMR (5.1.39) &l Z mo.6yne~  HeCMeUeHHblM. ' H e c ~ e u e n n b l ~ ~ ~ p , n ~ e ~ y ~ ~ ,  
&ner imauunl  nau6onhutyu MOU(HE)CT~ c p n ~  npyrux (IO~MOXHYX HecMe- 

;$?$ennblx KpTepwea, nasblaae~cu ~en6onee MOUlHblM HeCMeweHHblM KPUT* 
p e w  npvl >TOM c-nenyeT OrOBOpmTb, r ~ o  nonnlne necmeuenmcrn rrpnrepnn 
s sanarax npoeepKn runores ne csnsano c onpenenenmehn HecMeuennocTu 
.dpM TO'4eqHblX OQeHKaX nlpaMeTpOb pacnpeRenenuR, paCCMOTpeHHblX BblUe. 

f lonyre~nb~e.  sblwe coosnowennn npnMennrenbno K I(puTepum HeUMa- 
fia-'Ilupcona u eMy mno6nbtm, B cwbicne +u~cuposannoro yposnn anarlu- 
.,MOCTM, cnpaciennnaw nnr nro6blx snarennl 0 < a $1. npn STOM npen- 
Ti:enaranocb, voeenuruna  a K ~ K ~ M - T O  o6paso~  sapanee ebi6pana m nenn- 
'hen ManoR, rT06bl He OTseprnyTb nynesym rmnoresy.flonnme auanocm, 
AIU~KM nepaoro pona, oresunno. usnrte~csl C ~ ~ ~ ~ K T U B H M M ,  ecnu He Onpt  
@ena~a unnarae aa ~- ry  O W U ~ K Y  u OUIY~KY BTopro p n a .  Ecnu nocnennee 

orosopeno, To o6b1-1no senurnny o w n 6 ~ n  nepsoro pona sbl6apalol na 

5.2. n p o ~ p m  cnoxnyx i H n o ~ e ~  

Tenbno K napaaneTpnqecnuu runoresal, nanpuwep, nyneean runo~esa csor- 

. 6 nondnblx a T y a u v x  npocTpancTeo BO3MOXHYX B ~ ~ ~ O P O L ~ H ~ I X  3Ha- 

q.enm@ r pas6msae~cn Ha n8an~pnpocTpancTsa To u r1 TaKuM 06pasou, 
y p 6 b 1  U P Z T M Y ~ C K ~ ~  06nac'rb rl, rne orltnonnercir nynesan rnno~esa, co- 
qTseTcTsosana JaaaeHOMy ypoenD onarnMocTn (oun6ne nepsoro pona) a. 
1.e. KpUTn4eCKal 06naclb r l  HaXOnUTQI US YpaBHeHlnX 

8 X ~ K ~ M  &pasou, wynesar runo~eaa Ho npuuunraer*, ecnu KonKpernan sbl- 
b p r a ,  nonyrennar us onbiTa, ne nonaAaeT B KpuTurecKyloo6nawb TI- 
B nporusnoln cnyyae nynesar rwnores oTKn?n*eTc=. flpu  TOM O U I Y I ~ K ~  



BToporo,,pona B n; emmaenno, MOUIH- ~ p ~ ~ e p ~ k W = - ~ ~ - @ , @ ~ ~ r . . ~ ~ s @ -  
GeTb OT ~ K O H K ~ ~ T H O R ' ~ ~ ~ . F ~ ~ H ~ T M B ~ ~ . . . ~ ~  ~ S K C M ~ ~ B ~ H H O P O  S H B & ~ ~  oun& 
Ka. nepBor0 pona ~w=~co.nsbnpuHunnuanb~oa0)1(e~ q ~ e ~ ~ B 0 8 i l ~ b -  neceonw 
Ko:.npasnn ~ b l h p a  Peudnnn (xpurepnea). Ecnw -us MdaMOXHhlX w ~ M ~ ~ ~ ~ ~ ~  

CYumBYeT TaKol )cPvrTep,UA; wiopb161:nnn a,= c o n s t - & n e u ~ p a + ~ - ~ b ~ c ~ -  
ManbHYm M o q H ~ q b  PeUleHRW.Rn8 B ~ . B O ~ M O X H ~ X ~ ~ ~ ~ H ~ T ~ B . ~ ~ . T O  Takw 
~ ~ m p w f i - n a ~ ~ r e a e +  PaenoGepHo narr6one8 WWHWM 4p.n.~:) xpnrepneM 
(npasnno.r,sp6apa pewwun). K wwaneHum, B ~OJI~WMHCTBL. np.nKnannMx 
~anavrp.~~noMevne.~*donee M?UrHbIM~KpMTepnG, sw&pa:p.emey~a,d,n* He 

~.ucec~e~e~i, :wnn.er;o .~pynno., UP*&. , '. ,< . . ,. , :- . . 
2 I'" - . T a ~ . m e , ~ a ~  n nPu. n w e p ~ e .  hppcroR v.yn_e~oll .rnno~e$w H o  apcrr~a 

np0~704 ,Wlb?tptra?~~b~..!&1 *..SBaaQHQW,ypBMfl 3Ha,9MMOCTU, a ; , . A ~ L ) H ~  
enne Henbw nairrpl -rp.aianwubl ~ p n ~ , n r e & o ~ l  o6naan TI: B TO :%e- e-spewa Ha 
Qcno6e 3a&$!Horo ( R ~ ~ ~ P ~ ~ ~ O ~ . Y P . O , B H ~ .  BHa'lfnMeCTM 9.pf l4 Ee?#MX (pn; 
TePues., nP~Hp~Mni~P=rueYwiiMomno ~nPnWw~b,nopor~soe~~snave~ue ha, 
nPeabluenHe ..KDToPOT% nq?! QanHero . w p w ~ e p w ; . ~ ~ ~ a q a . e ~  HeRpHHnFb ,MY, 

ne&@..r4noTt3*l c sa@a,MnU.M ~ p o e n e ~ ~ y a y n p o c ~ u ~ ; , ~ . r r n  b T ~ ~ ~ , h i e o f i ~ ~ n ~ M o  
e d p e r b  [ n ~ n n o ~ l r v ~ h -  n a ~ w ~ s ~ r . . ~ . . )  neEoTqpxB ,0nHp3HaaVMg~ ~ e p y  oT7 
~no.Heym u 0nbITH)IIX . ~ ~ ~ ~ ~ x s ) T . ~ ~ ~ ~ ~ x ~ ~ ~ ~ ~ T M ~ c ~ B ~ ~ ~ M . x .  ilpO%plleyO,g 
rnn?Te3e H,: M q a  K . n ~ w q a . s n q e ~  nQ,!GYWT8Y..CT~CTylKy nnq,nposq- 
KU rnno~esb~ . : . ~ .~sa .~qyr ra~~ ,o~rn ,  s a ~ ~ o ~  B#I&PKN c ~ q ~ y q * ~ $  ,u.,.9!0g*erm 
cny,raflv,o@ ,~wnrnkIaY, .en;ppa~ennTeopacooo6. nynegap. g n a v q e  ~ ~ & L ~ . l i b l T b  
On penenen%% wn,wWf@% K K ~ K  %?aW?%, ~ b l t a l o . ~ ~ l p n o 6 ~ ~ ~ ; r b  TaKyP 
crarmcrwry, wo6b1 ee PacnpeRenenne csonunocb K O ~ H O M ~  u3 H3BeCTHblX I( 

T ~ ~ Y ~ U P O B ~ ~ H ~ X  PacnpeOenenuR (~anpuluicp, K pacnpenenenunu Tnna Hop 
ManbHOW, ~ ~ r ? ( t l ~ ~ P i i p $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ) ,  : K ~ ~ ~ ~  
nonara~b. 410 cny~1aRnax eenuvundU nsnuel t~1 nenpepb~enOR aennranol 

, , ..., ,,, 3 ~ ~ a ~ H o r o . y ~ B H a . ~ ~ ~ ~ ~ R I b ; e T n  (.ou~&,, ~kpirb:io:..p~ha) . ~ s ~ ~ ~ ~ ~ 5 n w  
,,&+$fd : ( p & s ~ ~ & , T p ~ $ ~ ~ n k m & g ~  ,,RTep~dn' &=b-6%"blX anaYi~iid =hy.isBbA 
m * q h n d  ,,&,ri~n~p+~pgynbe ~,jbT&~icTsyh&hP ~~hjlbCTl~iib~fiitn~beue 

H Z ~ > L . ~  kpn7#qb , x~~  Ggn*gThi."f4 ,. , '1.. L. ,, 5. .  . .A?:,,  8. :-:4rr:;. , , ;. . . 
' ' f cjj$ ' c ~ $ ~ ~ w d ; o ~ a ~ n ~ H a ~ ~ ~ ~ ~ ~ D w v H a s ~ , ~ t ~ a T ~ ~ n i C a  F;w6n=.ah 

qecvm otinac~b. TO npoeebneuan rvrtfofcsi Ho oo j~+As t j l ,  'lr i i & ~ a ~ .  
ecnn d+6pRWpaaa~'Ha#&a~1i-rn& u*nslsfi&ev&<&k$CTb. "pgfl*Th>';ieuC 
HW;,.?~ iip06eprieana8'rnno~~s~:g~ nphii~,j&eidd. e $pmkeM: 3fijqnM3&,, 
~. K'o~ri'piihYtipyeu t ~ ~ l i d g ~ ~ ~ r ~ r e n ~ ~ ~ d ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ p ~ ~ ~ ~ ~ ~ ~  

> rmd~esaM::wd~la ~ d i o ~ ~ $ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  " ~ r ~ ~ d ' p ~ @ b p + , i i ~ ~  ~g~~,x~,BBn- 
CI~T OT napaMeTpoe. ~IT~K: dmb , H ~ ~ & B A  r ~ n O i e ~ ~ ~ o ~ ~ ~ f ~ e , ~ b y e i < s n a -  
venue napaMe~pa &, a anbTepnaTnsHoR runorese Momer C O O T B ~ T C T B O B ~ T ~  

O ~ H O  n3 3navenua X # Xo n ~ ~ l i r e p s a n a f $ 8 3 ~ q m n b 1 ~  OnaveHnR /\. 
A ~ A T ~ P H ~ T ~ B M  6 ~ h a m r  O A H O C T O ~ O H H U ~ ( ~ ~ ~ B O C T ~ ~ H H ~ ~  Xo. <: A fi 

nesceroponn%+ X .a. 'Xdj ,Fi: ~ ~ y c t ~ p o ~ k u e  ~ ( o ~ ~ o $ ~ . ~ ~ ~ w o .  .q "2 &o)::~n~rca;mn'o~~~~kdn~o&a~~(8~ &nb~epf+aiMsbl X M ~ X H ~  n&~pbfiTg 
~ p a d k ~ 0 ~ ~ 6 ~ 6 0 ~ a ' ~ e ~ e ~ ~ ~ ~ ~ ~ ~ e p u R ~ ~ M e R ~ a ~ ~ ~ f l ~ ~ c 0 ~ a ,  TI&~ENOXH~K) 

Momno paccMarpnsarb KaK coBolcynHO€Tb npocrblx anbTepna- 
n sbt6pannan Ha ocnoee KpuTepnn Hea~ana-flnpcona KpuTuqecKan 

m b  saswnr o r  npo~ssonbnoro anaqenm n a p a ~ e ~ p a  X anb~epne~~eb l ,  
VeT KDUTM'IeCKOA & ~ ~ c T M .  KOTOpa516blna 6~ HaLlny~LUe* 

napaMeTpa A, cnenosarenbno, He cyuecTsyeT p.n.M. Kpn- 
Ecnu Ann nsyc~opoliHen anb~epnarusbi He ynaercn HaRTU p.n.M. 

onnocroponHw anbTepnarns.raKoa KpnTepURcyu"T~y~ 
cnyvae s ~ o r  KpnTepuR nonxen, cosnanarb c KpuTepu? 

h n x m  oTnoUrenun npasnonono6un 06ecnerusaer MaKcnMyM MOQHOCTW 

1-0 npn nplnnnrnn peuiennn B nonb3y nyned r  rnnoreaw Ho. n p n ~ e -  

eulemMM KpuwueM.  npsepltn wno- 
a3lbTePHaTHBbl HI- (A # Xo). -H'LcMC 

, +yn~qnn Moqnocrn KoTcipOrO rind 'Beex anbTepnarnw 
M O T ~ ~  ' ~ O ~ ~ ~ ~ ~ ~ @ , Y H K U M C  M o L L I H o c ~ ~ ' R ~ ~ ~ M K  0 0 3 ~ 0 j i i 6 b l ~ '  

epbleB, HaSblBaeTm pSBHOMepHblM Ham60flee MOl!lHblM 
n repne~ .  . B fZ7, 31, 371 npmmenar . .... ycrrosun ,: 

FTi(en~blx '~piiYebuek. . ' . . , .  , .  

boeepne. ;nppgoa .runoresb~ ,nporns n p o c ~ o . ~  an& 
MMO 3anarbm )rpo~neM SH~YHMOCTY a;. B nannou cn- 

nu sanara ycnoxnnercn TCM,   TO anbTepHaruBa nenssenna. n norokay 
'~4dpannoR Manon : ~ e n u r u n e : o r u u 6 ~ ~  nipsoro. poha oww6aa s~oporo  
a Moxer onaaaTbcn nocra~owno,60,nbuon, s pesyrrb~a~e rero MOUHOCT~ 

$pun 6 y n e ~  secbljla  ano or. n o s r o ~ y  Ha o~noaeananusa non~pernoGl 
qn sb~ncnnm~ n a ~ k n e e  6nu3~0e , . .. t navepe  , anbrepnarnsk! M an,? .~ .  ... SITOR 
e p y a ~ ~ s b l  Reulam iaaaqy. WanopRno sana4e npoBepxM . n p o m o ~  my 
3M npOTUB npOCTOR .anbTepHaTlOQbl. . a  1: 

Ecnu pacnpedenenun . . .. pa&~aip*aeawx runo~e3, RpoMb hapa~e~pas :  ., , , ., . 
kemauwx ripok%p~e, conepmai pnn'~e~s~ec~nbrx, 'napa,~e~p,oa,  ~ o ' ) ~ a ~ u e  
oresbl, KaK OTMeqanocb eblue. I M ~ ~ T N I  nenapaMeipmvecKnMn. B sTnx 
yaqmx BO~MOXHM nBa nonxoaa. Ecnn n s w w  anpnopnue pacnpene- 

enun neussennb~x napauerps, ~ c i o n n u e  pacnpenenennri finn o6enx r m -  
u cnwyeT ycpwnnrb-no ~e lnaeecrnb~~ napaCeTpaM. Ecnn anpuopHble 
npenenelrun n e n s s e c r ~ b ~ $ n a p a ~ e ~ p o ~ ~ o ~ i y ~ c ~ ~ y m ~ ,  ~ o ' n ~ u s ~ e c ~ n b ~ e  na- 

MeTPbl 3aMeHIItOT.NI COO.TB~T&E~~LU~MM UM OUeHKaMM. 
KDYIT~DUI~ nposepKn npoc~bl i i  n a b a ~ e ~ p v e c ~ u x  rnnorea nporne cnox- , . . . 
anbTepnaTMs Tecno CB?San,bl c MHTepBanbH,blMn OUeHKaMw, PaCCMOT- 

s n. 4.7. 06osnarnt.t cornatno (4.7.6) repes XI =- $l(Ar,i-y) n 



;. . .', . 1 . ,< ,2'j T;-'<. 2 .~ 
. , .., . , . . . . , - -  ... z -;n=l,.-a. , ;  

~ s o ~ ~ ~ n e ~ a s e ~ c r a o - n p w ~ u u n u a n ~ n ~ ~ ~ ~ x ~ o p e ~ a T b  O T H O C U T ~ ~ W H ~ ~ ~ T H -  

numqpauerpa A* u ~ncnyqu~sase~+y~nwua ' c ~ ( X ~ , ~ )  A ~~(ko,~)~:~~rm no- 
TOPMX maeTCn 8cnpamnmcrM I nepaseicr~~.j: . : .~ s ~ .  :: . ' .. . ..>. 

' l t - , "  I ,  I . , . . ? . .  , . .:;I . ,  . , ,  

. .. . : I ; , : ,  WI. -'P{<~$.>*',6~2)'=1,-pi. ., ' ,  , , ~ .  (5:2.2) 
q:i; Talc naK wnurunm .si M Si.?asucaT OT , s H R ~ ~ ' H A  n'paaerpa A6, coo* 
seTeTBylolWem nyneadll'~runoT+;nx NOldmHo paccMaTpubaTbXan-noporosble 
senukunu, a. nepasen*-TeQi s(5.912),0npenenne~ ~ripas~no!npurm~usl nyne- 
BOA qnnoresbl e yposneu 3 ~ a s n ~ o a t i  @.;.A~anorurno a3 npabuna npunslrun 

, .. . 

- a 4':,,, =~ '4, , , . .  - h Q -  . (52.7) 
P ,.. . I  8 . ; .  

,>, , . ~ $ 5  ' ,  *;. ,. 
<, ? 8 

I . ,  . 

! . i,. , I  . 1 . . ,  

P{(Z - a).> h) + P{(Z - mo) < -h) =a. 

!.'GGi. . I , ..:: 
- (5.2.10) 

ro plcnpeu-eHyI I.;L; , BGdf ; >>, ,. ,: 
moumocw, coorser sy nbasnhyqg.!2.5), onmennerol COO THOU^ 

1 ,  . , 



. . 
re. bi~t?o$o~nna ~p'~~e~n&~(5:2:8) nsnnbZFIl " * ! , k U e k e n ~ ~ ~ ~  K ~ U T C ~ ~ ~ : ~ . O ~ H K ~ ~ .  

& r w  nsyctb$nHei6rp.:epni u,j(+)y+.npeswiuaer , 6 y , y y b i  u w ~ o c r w  on~ocropoa- 
nux rpn rep lwe  WI (m) .q.w(m). Wanpruwp, n v o b  m 5 mo. '' 

OUT b T,OMF;IITO cpennee Sna'lcHne m s r o l  reHepanmofi cosorynnocvu 
.nenorcpoMy,.aHareHnm mo nporue anbTepwaresM m+ r n o .  

, . 

6paaycm C T ~ T ~ ~ C T M K Y  ! , , ,. >, 
... , ,  , -. 

. .  . I . . , (53.1) 

~ o , f i  .,c?so.rynyym panno m a ,  npwnuMaCrm.. ~ o r a g .  r o ~ n a .  qnn. ~ 1 6 %  
$+& V a T f l T K u  tl ,e*wnog:nnare i ~ o r n q u l ~ , ~ w q  . ; 

, 

. ~ 

nyc lb  nana sa16opna us n, 3Harenwa CnyqafiHoR BennrnHbl X u Bbl- 

.,us n a  sn.areHupcnyraa~oa senwruHbl, Y. 6yaem nonaT;aTb,.rTo awc- 
w cnyIIaRHb1~ sejlM$Utl '6nw~a~odbl  & = U$ = 9; H O  HeWSBCCTHbl. 

man rwno~esa, Ho c o c ~ o m ~  s TO@! :TO cpennue ? ; n a ~ e ~ n n  mx p my 
ikiijc cnyqafi ' ib~i E+U~~~,H: ;~ h 't, Me&&); + 6 o ~  .mK = my 
'hnbTepn=T4ibl .mx #'&:" cnehqea?,enb~o, kpn?e$+~ ripoeepiru 

I - : , i i l .  ' 9 -  ,,, * \~ ; 

tesbl .nen"neru a s y c r o p o ~ ~ u ~ .  
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~ o ~ o p a n n n n  ~yneson runoresbc (mx =:.my) u ~ e e ~ . j ~ y n e n o e ~ ~ c p + ~ ~ ~  3 ~ a -  xi:  15.7: 10.3: 12.6: 14.5 12.6: 13.8: 11;9 (nl = 7). 
qeHue u enUHurHyI0 nmnepcua A~anoru r~o :~npu~epy  5.2.1 nnn . 3 a n a ~ -  
nor0 YpOBHn SHO'IUMOCTH MOXHO 6 ~ 1 0  6b1 I lOCTpHTb  KpUTCpUR ,np%Bep~u 
Hyneson runoresbl. l l o c ~ o n b ~ y  m,muHHoe 3 ~ a r e ~ u e  nucnepcuu neusnecr- 
HO, nocnonb3ye~cn O ~ % ~ A U H ~ H H O U  ee OUeHKOFi ( B M ~ O ~ O ~ H O R  nucnepcue~), 
nonyqeHHoR us o6eux nb160p~: 

ns -~ 

, , I , . , . , .. -;,, - ~ .. 5 

~ a i  KaK nse cT&enn $:?96o~bi * -  :.L3 ,ucnonbsona~.cb~'~n~ , .>, , : " I .  oni&enenun ~bl60por-, 
~ I X  c&~ux ,~~d?e inR x . , ' , :  m. y, nnocFeny.Tq cbpp~yne; i u y 0  .+enweFi c n o h  
Ubl n0 CpaBHeHUlc .C c ~ . M M ~ . ~ H ~ ~ M . o ~ % ~ M o M  ~ b l 6 0 p 0 ~  n'.= f 1.,!2 9$ yue~brueno 
na 2. ~ o p u u p o n a ~ ~ a n  06.~unen#an ouenks i l l '=nepc~~ .,I ... , . ~ , v , , ,  3 js .Fcnpenc 
JleHa no 3aKOHy XU-KBaAPi)T C V = ni fna - 2  CTeneHSIMU CBO~OA&.'BM~CTO 
nenuru~w Z o6pasye~ $ ~ a r u s r u ~ y  , , , s i : r ;  

, ~, . . 

(5.3.5) 
, . ~ 7 ,. .:.ds'/.t&9 +s?(w': - : ., 2s.;. ,->, ,. , ,  - , ,  

K O A K ' ~ T H O ~  ~ H ~ $ ~ H U C  KOTO+R; nbnyqaeuoe s p e s y r i ~ a ~ ~ ~ @ a ~ q ' e r i ' R ~   KC- t.,,aot511 = -2,201 < t* = 0,54 < to,02a;ll = 2,201, 

nepuMeHta (sbdopornaii t r a r ~ ~ m ~ a ) , ' o 6 v s ~ a ~ n ' # ~ a k  2 * : " ~ $ h ~ ~ r i i ~ e n b -  
H{O K HynCpR runo~-e +pasosan~a% cTaTu,cruica 'pacnphene~a no saKo- .' 

~y Crbmnen~a c TeMxe r u c n o ~  :crene~ea c ~ & n b ~ , . r ~ o  u o6aennnennan 
~bl60po~Han AUCnCpCUn. flpU STOM YYTeM. qTO nnOTHOCTb WPOIITHOCTU 
Ctbmaedta c u ~ ~ e i p u 4 ~ a  diHk%L:+enb~&-..t .= D: 'fln*'.'iipbde$ilh' H)I*~BOA 
r v i n o ~ w d ~ ~ h n n l j b n h ~ A ~ x  ,y#&nHA siiailu#db& a u ; lka~a kie i f t~ei?~t~o60- 
nbc Y noporodb~e $$$qe~iin I E ~ h T e p ~ ~ ~ ~ ~ ~ h ~ u ~ e ~ ~ r i n e ~ ~ ~ b ~ e ~ u n  craruhwltu) 
f t u / 2 j u  onpenennmrcn no ra6nuuau pacnpeneneiiun C~bmnenra cornac- 
HO sblpancenuto (5.3.2). 

BuecTo Rpi I r~ed l t *  *@9eb@r6~a~mc~u(kn (&3:5) uhorna onepupymT 
C KpUTUqeCKUMU SHaheHUnMU ~ @ I ~ ~ G T U " ~ M ~ O ~ O ~ H ~ I X  CpepHUX: 

C _ , ~ .  ' , '  ' 

, .~ . .. . ~ ..\. ,. , . . , . . . , I  I . , .  8 '  1 . , ~  , ' ,.. 
' Hynenan ruriores$',?: p{n=~cTie cped~ux .,., snaqcvyp &Y@H~IX ??u- 

~ M H  c O A U H ~ ~ ~ ~ ~ I ~ &  q < ~ n 6 + i n i u . . n p u ~ ~ e ~ m  c yponn&y;g"a7+~&~u h, 
ecnn nwrucn'ennad 'nn* K O H K ~ ~ T H ~ I X  n w e j p i  , t~a j ,uc~?~a  (53.5) ,yqosnr 
~ n o i y c r  y R y o ~ y  Hepa?enc~,ny . ,  , , . ~  , , . . ,  : j _ ' ~  ., . . 

, . .  Fb. . .  . '  *'- 5 .-., g. .  i d  
8 ~' 

~. ~ . . 
' ' ' (5r3.7) . ..RI~~Y.,< t., :,-, dg2,a1 + kzfiti- < ??/~;UI ,,, ~, :, . . s. , 

. . .  
. . . A  :.,i 8 ; .  i 8 \ 1 1  , , .  ' , . . 

B npoTusgnqnowipy, gyrac .  c,yposHeM pnaruMmru .. . . ,a runo~e3a o pasen- 
c ~ n e  cpen~ux 3tiavenuR orsepraeru. an runoTesa He oTnepraeTcn c yponneM snaruuom a, ecnn ~w6op0h- 

npn-P 5.3.1. flponasenenbl pee cepua ~suepewwt4 np~np6eenennn ~eroroporo ,snaqenuk ~ T ~ T H C T ~ K U  FG,,, ~e npenblruae~ ero ~ p u ~ u h e c ~ o r o  s~arenun 
srcnepuwema: , . , Sonee AoKasaTenbHw O ~ O C H O B ~ H U ~  pacnpWeneHUFi CTaTHcTUKU 



F,,,, npueeaeno; Huxe npu paccMo'rpeH'ua o~eo+airropnoro nucnepcuon- 
noro anamsa (n. 6:l). i i . r -  . a , , .  , 

. . . ., 
I *'. . . , . ~  . ' 8 ,  . &  : I :_ 

5.5;2.' n p 0 b ~ ~ i i ~ r n n o ~ e 3 ~ 1  o p a ~ e ~ , k ~ , , ~ ~ c ~ ~ p c ~ ~  
Ha ocnoee uuemuruxm asyx sbdopor pas~epa nl u' n2, cooreeTcny- 

hqux  rayccoscuu~~cnyraRnblM' BenuruHaM X u Y; neo6xouu~o nposepurb 
runoTesy o paseHcree ux iicnepcuR u% = u?. flnn'~eussecsnbcx nucnep 
CUR c+op~upyeu nse nesa.sucu,wle oHenKu .. ~ .. , . ):.:, 

,... ., , . , . , , .  ",. , .  ~. . .. .. . , .. . %, : . ,.<..,.,!.!* - t . , ,  , 

n ~ ~ ~ j ~ x u - ~ ~ a d p l i i : p ~ ~ ~ ~ ~ ~ ~ ~ u n ' c  y = hi - i ui'ui = ni-l . . p . . I t '  c)i;enennda , I  

cso6onb1 cooiseTcrsentio. Emu d=pki iunoTtsa u g : .  a$:%, q,,,J,q~;(yoy+ 
nun .,., , 

' . . .; ,., . . . , , .._ . . . ? , I (  . 
: ~:~~$~&!(ul~)/(u~s$~)i.:~. X$/X& = (uas&){(,ups$,] . +l;. :(5.3.11) 

..,'.! < ,! .:,.>, :,. . ,. . 4 ,  : :  -I, , . . , !  : 2 ,  .. 
ne sasawT OT UCTUHHO~Q sna-*nun a u c n ~ ~ u u  oa. f los~e~y,  an? nwdepru 

p.?cf?n,ar~neae~qa . , ,. r u n o ~ s u  , d . , x . . .  B ?carec~sq c ~ a ~ q v r ~ u  ~ p u ~ e p u n  ,M?,~H;O! p n ~ b  
~ r n p p n u l e  , ~ b 1 6 0 ~ 0 q H x  nmcnePc,yR , ( ' ~ T ~ T u v ~ K , ~  . , U+~CUOHH~M orffoy~ 

, ,  ! , ,  . 
T U X .  ,?K Fcta~rrc$&] . i, '.. ,.,,:. '. . :> !,. . . , , , I ..,.. ,,i , . 
I.U ~,.,  . .,: .;, , ,:.. *,- p .,,, ...--.. - . a $ l s & ~ ~ ; F  , . 4 .  . . , . .,.- (5L3.12) 

: . c  . , , . > ,  , . ' . . ,  .. . , . . . . ,  * . . .  . . / L . ' . .  _ , ,  
mnn 

. . ~ \ Fv2;uLt ~ =;:s$;/s$~G .~ - ~ - F'. (5.3.13) 
&uM=nwTena~o u; !posepewon rqnwese c~a?umllru F n F' nen5imTw 
CnysaRHuMM ~ e n u 4 u ~ a ~ u .  p&npeqe;leri~b~~u no sauony nucnepcuonttoro 
07flqunwn (2~ i2 .26 ) .~ - ruvro~-d7e~+ne~~~~06~nu i (y ,  u2)-u (vatyl) coayag- 
M.~MHO. ;Kpw~cpmn,,n~e.epuu FunpTeabl, ocw~a~n .b~p ! .~a  craTuvuw:oTno- 
menu8 AUCnepCulR. HasbisaeTm KpuTepueM nNcnepcnonnoro oTHowenwqmnu 
F - ~ p ~ r e p u e ~ .  OH nOnwH G~IT,~ nByCTOpOHHUM, p K  KPU.M)SMO)ICHbl HeCOb 
MeCTHble ~06blTUn s$, > .s& M ~ U  23 < s$. ~p~iY(en~;le~p)lo K F-CT~THCTUK~ 
CMMMeTpMV,Hasl ~pLlTUq~,~an'j0&7a~Tb npUtiU~atT'nBa UHTepBana 0 < F < 
< F(1-aj2);YIIY1 U F.>  Fa/11;,,,,2, UCXOp51 US OSeBUnHMX COOTnOUleHUR 

BneM sasucu~ac~b Memay w p x i u ~ u  u . n u ~ n u ~ u  rpanuuaMu~pfi~m- 
. ~ ~ n a r e ~ u ~ ~ c ~ a ~ u c s ~ ~  F u F'! Ha ocnoeanuw cooTHouJeHuR (5.3.14) 
9.15) MOXUO aannca~b 

F(~-=/z)al,w, = l.hFa/2;vz,vX- 

o6paso~, neo6%ouu~o na&w randuo dpaswe KpuTurecKue snarenu8 
aTUCTUU F = s ~ / s $  U F' = s$/s$. MOXHO TaUXe nOKaSaTb, qTO 

. ;  , . ~ , . ~ ,  

. . 

2 - . - 9 .  <,F,  .. a..-> I. ., \: 'j F,,,;, = (~+IsY) . a/l;u,,v, .npa (s$-/sY) , , 
C I ? . .  : .,. . . . .  z :  . , i : , y .  .(5.3d6) 
, ., FYlSYl = (S$L&), $'F~/z;~,~, ' "Pu (9,-IsX) > 1.. . ,.,, . ' . q , 

posepnM r~oq~e3y  o paeewoise gvlcnepmil.n onpwtnnM rpatlhabi o6nacm npw 

, . . . i. 

. . 



npeacnnnner c&a o606ue~ t l ym (cpennee snarenue) sbl60pornym ,flue- 

nepculo co cTcnenblo ~ ~ 0 6 0 ~ 1  v  = ~ f i = ~ v ~ .  npu 9 t 0 ~  PacnpeneneHue 
qacTHoro a:/sa sasucuT nutub OT menenen cB060ab1 UI, us,. . . , uh. 

Ann npo8epKu HynesoR runoTesbl6bm npennoxeH KPHT~PHA, ~aswsae- 
Mbla KpUEpUeM 6 a p ~ n e n  [8. 15.51. 72 U ~p.1. OCHOBaHHMA Ha CTaTUCTUKe 

Rpuvi > 3 p;acnpen~entnie crasumuKu B,g n i u 6 n U X e ~ n o  S ~ J I S ~ T ~ .  

x m - ~ s a n p a ~  pacnpeneneHueM c vo = h - 1 cTenenninu c d o n u ;  n o s T o ~ y  
onpenenenue KpuTurecixux 3nar&uR Be;, no s a n a ~ n o ~ y  yposnm snaru- 
MOCTU OCYWeCTMReTW1 n o  t a 6 n u u a ~  K ~ H T ~ V ~ C K ~ ~ X  3Ha'Ie~Ufi XU-KBanpaT 
pd~np&i&dH"~.#: Taii 'Kau C % 1, 9Ty ' i i b t i o r i ~ ~ y 1 0 ;  K ~ K ~  hpasuno. MO*:' 

no He yru~usaib,'.i!Cn~ nnn 0 = 1 ~ p u ~ u r e c ~ o e  3 ~ a r e n u e ' c ~ a ~ u & u ~ n  n e  
flMSeTC. 3HaqUMM.M ilPU OTKnOHeHHU HyneooR THnOTeSbl. Kpu~epun  6 a p ~ -  
XieTa: BVbMa ' ~ ~ B C T B U T ~ ~ & H  K O T K ~ O H ~ H ~ M  H&HH~MX, p a c n ~ & n e ~ u ~  BeJlU- 
run v i s ~ , / u ~  OT XU-~e .a~pa~  pacnpenenenvw: &ndonee Tornoro onpen- 

nenun ~ p u r g r e c ~ n x  snarenuA , c ~ a ~ u n y ~ u  (5.3.17) . ,,. u ~ e l o ~ a  , c o o s ~ e ~ c r s y -  :.. 
muwe &6huu~ [8. 31, ~?Z u np3.j. .. , , , . , ,.. , , , & , .  

flpk* 5.38. C yposnev snarwuorrm:u= 0,05 nposepnw. rnnoreayo pasencrse 
nncnrpctlii coso~ynw-~ nnrH mu6opon (h = 5). n R  noiopb*. ~u6op09nbte smLnnnn 
nnmepcuu s: nnx CTmeHn CBO~IIM vi npep.mBneHu 0 raSn;5.3.lso sropoM U'TpeTbeM 
C T Q ~ ~ ~ W .  B.oc.1rlnb~ux1.non6uax npmSenW.b'senw~nnu, nea6xonnwble~ann noclrwnr 
~ I I X  nblL(HCneHuR. Ha.ocnone. npw.nencnHurs.naHnux HMnu.s2 = 69,455: In$ =..$,2406; 
C FZ ?,Qb8: Us % 4;: B; a . z , ~ ~  nnn aampHQr0 YpOBHn .SHa'iUMOCTU Cd.,= 0,05 H 

wcna' crenenel. cv260nbl. lf*. = 47 cdmXwoira6n. 2 np~noxewm 2 rp,Upwecroe H a -  
renne crarnclunn Bo;os;a = 9.4% Ta6 mir B; =, 2 , 0 2 ~  Bo:os,r 79.49. ro.ayneaan 
rnnoTers o pasennse nucnepcuii ne orscpraercn. 

. . . . . .  .,,. ..I .. , I: : . , 

Ecnu 06aeubl @CeX BM~OPOK OnUHaKOBbl (7Ii G no, i = 1,2,. . ., h),  
TO v, E vo u v  = hvo. npu STOM (bop~yna  nnn cTaTumuKu (5.3.17) 



Anr craTncTuKu (5.3.20) nonyltenbl 3a~ont.1 pacnpenenenur sepoq  
CTeR u CocTaBnenw ~a6nuub1 KpuTuqecKux 3HaqeHUR pacnpwenenun H 

noanonnrnqne Hamu no napannbw.4 anarenunM a u n KpuTultecKoe 3 

"T#ggKn, KPVTel+y: PaCCMOTPUM .HOPMUpOBBHHyK, CJyltaRHylo 
P{U > ud;,) = n. . . . . I  

Clmultno stvl nannble npnsenenw B ~ a 6 n .  5 npunomeHun 2. nosrod* 
n u  snarenue ~b160~09~0R  CTaTncTuKu o:. nonyltennoe na ocnoae onsrih 
nannwx, ne npesb~uraeT KpuTnlteckoro snaqenur' a,,,, T,e. ecnu 

. .  . 

, .. s 

TO runo~esa o TOM. ?TO. anoManbnoe 3naqenue xm, i = 1,2.. . . :, n. n r !  
nne-ra rpy6oR OUIM~KOR, npunuMaercx cyposrtenn 3~a l t u~ocsm a. Cn 
BaTenbna, STO aHtiManbnoe enaqe~.ue (anomnb~oe ~ b l 6 0 p l t ~ O e  3na-e 

csa~o,pwencT~ne .neyx seportTnocTea. npunu~aeaa:cyp.oslteM sna- 
weenu w n s b 1 6 ~ p o r n o a  cTaTucfM~w u*.; sbtuusnenHokna ocnose 

cnSHHbIX~~ BblnOnnreDCr~8oYlnoe ~epasencrso . , , , :, 

eTpQrae?peLueHue.sanaYU nposepwu runo~ess~,  0-pasencrse s e p  

. i ) . j . , ~  , , . ,  /i.; ~8 

.. 5.3.4.. npoeeplca runQTeal o pasencT6e .; 
, . , . ' ,.#. r .  , .  , ' :sepo~mocTek ~06blTMk , : 

M~an-n~g~.ep~,cp6:~snP0l  P; = 0,44,m, & , W .  H ~ ~ ~ X O U M M Q ~ ~ P O ~ P U T ~  
se~crs= seponra~en. CO~~ITUB; oue~~akn  KOTOPYX ~EIIR~T!! o?bm.b~e 

~ ~ ~ . ' C ~ ' ~ O B ~ ; M ~ ~ H ~ ~ H M O ~ T ~ " O ~  = 0,05. ~ ~ I I R ' $ & ~ ~ H o ~ o  YPD~HR &a& 
cno (5.3.26) no ra6n.w~ +ynrunn nopuan<~orotpa'cacnpwen~H~fi .axo,q.m 

me snaqennn crarmnnKu +umI2 = f ~ 1 ~ , ~ ~ ~  = fl.96. 3wave~vle cnmcru- 
urucgeneoe va, qcnnsepnhlTnblx nakpkj"ln,p??no u' =>-1,21. no3~omy 
.27) r~iio;e'3a 0 ,pa?e~t i ie  s?p?nrGocre~ c$&l r~f l  B neyx cepnnx onblros 

,:< yposneH ';b5, , . ,,+-; ;. 
7 . .  j j . .  .% 

- 5.4.. mpoeep~al r ~ n o ~ e 3 ~  o sme 

nenurrcoorseTcTaur sb l6apor~b .1~  nanntwqsoaepneMdnny r u n g  
enenenurn F~D),. nasb~sarrcn rnnotesoa cornacun: . &e 
'nrunmTm HenapaaerpurenruMw runosesacnw: Cnoco661 

omacuu puynb ta~os  amnepvlMenTa c runo'resowo enne pacnpe- 

Opyrn ~ e o ~ p ~ u a ~ e n b n y l o ~ c ~ a i n c m ~ y ~  cnymaqyrn fflepoh o ~ n u r u r i  



248 'lamb ll. M~~e~anMeceaA . C T & M O ~  - 
sb16opornoro (s~nupurec~oro) pacnpe~eneHlan.-7$~~j~~~.o~:.rmnoTeTurec~+ 
oo.F,(s). :vBblGOp, Wore noKasarcnn B SnaruTenbnoR Mepe n.pussonm, H~ 

~eo6xopu~0, 9~0661 ero pacnpeneneHue npln cnpasennueocru npqsepneMo@ 
r w n o ~ e 3 ~  6blno u s s e n ~ o  u He sasuceno o~ 'nuna  runareTurecKoro pacnpe. 
nbne~kn F(x) .  B To x e  BpeMn ~+6yercn, W66bl MaTeMaTUYeCKOe OXuna- 
Hue sb16pannoR CTaTUCTUKU CyqeCTBeHHO SaBUCenO OT OTnUrUn sbl6Op0rno- 
ro pacn&eneHu* i r  ruh&ieTii;*ec'ktird, ,(@kTepuh 'hp6be$Kn c;notes&. s; 

ae pacnpeneneHur HasblsaioT spurepu~hfu cornacun. Kpu~epuu corriacuu~ 
KaK npaBMn0, ~B~~~TC~O~~OCTO~HHHHUIMU ( ~ ~ ~ B O C T O ~ O H H M M H )  KPUTePUnMU. 
Huxe p a c c ~ o ~ p e ~ b l  nam60nee raqq~ucnonb~ye~ble ~pu~epmu cornacun sbl- , , .. 

~ O P O ~ H M X  I(aHHb1X rUTTeTH'(eCKMM pacnpeneneHu5IM. 
; 1 

~ i i d ~ o f i ' b i d ' r i ~ ~ ~ h ~ ~ ~ ~ e c ~ u ~  runoTesaM, t&oT&b~ =brhacun +a*? ,, . ; . . : . I  ' ' . ~  

n ? k ~  na np+~b~e $,:CI;OFi~:,-,miiO~e& I T : 2  ~oj!a=i& .. qITpnhii.ji'Fpbck&~; et- 
nu rkno$e~b?iiebk& , ". +~nkqmri $==n&ene~un .~ ......, F[+] nbh~6C~bl0 bhpinenena! 

uno~e=a =orhacUn o~n&drcn r i~orn~blk  ,- rwno?e3d~, ,. , , , , .. :ec& + Y ~ ~ L I u n  pa$ 
npeuenemla sasucur OT pnna Heusserrnwx napaueypou. ' ~ ~ n ~ n T e p ,  ecnG . ~ ,  . , .  . , . 

npoeepneTcn runoTpa o VopManbnovl $y~~guu'pacnpepene~~n c useecr- 
H ~ I M W  ~ W H U M  s~ar le~t idh u R H C ~ ~ ~ C H ~ R !  i o ~ a l t a k  runo~eda Has~dae~cn 
npocTou. B nporunononoxnoM cnyrae,, Korna napaMerpw runoTeTureclto- 
r o ~ ; ~ o g ~ a n ~ . ~ m d . ~ p a c n ~ ~ e ~ u n  .H~HSBT~TH~I,,: -pacc~a~pnnae~an ~rnno~esa , ~7 , ., .. 
c6maCun. xe.nnera',&noxnofi. ,'B-ono*nalx. rnno~esax-~mrnacun HCUJMCT- 

nble napaMeTpw rmno~ee~uqec~~ropacnpenenen~~ sauenmor :ux.awennamu. 
IlOnyrCHHbIMW nu60 sapa~ec, nu60 Ha OCHOBe ,TOR x e  CaMOU ~bl60p~U. KOTC- 

pan mcnonbsye~cn u an# nos&~u rnn6resci cornacun. Bun runoreTnrecKoA 
+y,n~qmu pacnpenene~nn' isbl6uga~ unu +ta oc~ose-aan~b~q o matiuswe 
~ 6 p a s o s a ~ u n . : c n y ~ a R ~ O ~ ~ . ~ ~ n ~ f l u ~ b l ,  unu ny.Teu.rooTseTcTaymrrreUiammpo~ 
CuMaquM r u c i o f i p a ~ ~ b ~  pacnpenenenun+s T O M ~ ~ ~ C ~ ~ M ~ C ~ O M O U I ~ ~ . K ~ U ~ L U X  

nup.cona. yruTwsamuwx.,~werb~ps nepmx B ~ ~ ~ O ~ P , ~ ~ ~ * ~ I M O M ~ H T ~ ~ . . ~ A H ~ K O  

OnenyeT ~ ~ o ~ o ~ ~ ~ M ~ T u T ~ , ~ R T o  ~bl?po'iHan QLIeHKa . + Y H ~ ( Q U O H ~ ~ ~ H O ~ O  En-' 
~ ~ , ~ ~ r ~ o ~ ~ ~ u ~ e , ~ ~ o ~ , ~ ~ ~ ~ k ~ u ~ ~ ~ ~ ~ d ' n P e 4 e n ~ ~ u n  , , - . .  . . donWa . .! ,:.!:,.. i6mw , , . ,  6tyuec~sne~al , , . ,  , . 
60 Bp16\?,p5$, ,~?n#rpd o~ TOA. KoTopaa 6 y a $ ~ , u c n o n b ~ ~ a ~ b q  npk: n6d- . k . , J r . . :  
sepKe. ,runoresy oornacmn:. : ;.. . , , . i 7  , .  i:,s: , , . ! , : 

~. 
I N I  . # $ ,  ,':. , , , . /i ~ , !  . . 
, , .  t 5.4.1. K p u ~ p u ~ ~ o r n a c ~ ~ x k - ' ~ ~ ~ ~ a ~ ~  . ,,', 

> :  , . , ~ .  ' , , :: .; . ~ #  . ;.., . . : I , , . >  tS.8 . . . . . ,  ~ 

, ,  , .  .. 
( K P ~ ~ P U ~ ~ J ~ ~ P C O H ~ ) . , .  ..: ,: ,,.,.. ; 

B KarecTne Mepbl oTnuqun sbt6opornofi +~HKUUU pacnpenenenun 
F*(x) OT r r n n o ~ e ~ f i ~ ~ ~ o k & y n & u m u ~  p#cnptge.$~H,IJ$ E j ( @  racTo ucnonb- 
S Y ~ T C ~  c ~ a ~ ~ y , y ~ ~ , ~ ~ y y ~ p + ~  . A ~ ? . , ~ ~ R ~ ~ ? P ~ ~ ~ ~ ~ ,  Hy?e???. vyp~gsy n p ~ 6 n ~ -  
xenno n o d m n n e ~ a  p a c n ~ ~ e n e ~ , u k i  xu-~sanpa~ ( c n ~ i k ~ u ~ a  xu-neanpar 
(x?)). npasuno, nponeplcuMyneeo@d cmno~esu Ha. ocnose  TOW CXaTUrTUK. 

~ ~ ~ ~ a e ~ ~ ~ ~ ~ u ~ e ~ u ~ w ~ u - ~ ~ a n ( X a )  n n y l ~ p ~ ~ ~ p u e ~ n ~ p c ~ ~ a .  ROSCMOT- DM Ann sw~ucneHun 
puM.npaMenucmcia~0ro~~p~~ep~nbl:~~.nni~~pepb1~~blx~~6ny~aRnwa:een.muH C , , . . .  . 

: , ' i  ! . 
~ U ~ O T ~ T N W ~ K O ~ ~ ~ ~ O n C \ T H O C T h ~ , ~ ; s e p O ~ T ~ O . U  f (x). . . ( - i 8 

b a n ,  nycrb B :peaynm~axe;s&cnepvl~e~~il nonyqeno ninqasucuulwblxn-la: 
6ntonenu@ o~x~,xai ... .,r~)~c&yl(allm~:nenurlu~b~ X. AH~~OCMYHO,  n. 3.3 



O n ~ a ~ o  stlpamenme. (.5.4z3),b60nee Harnwno; Tafi.KaK .B.MCM n p u c y m ~ ~ y t ~ ~  
pa3nac~u Mewny .~a6nmnenabi~n. r n c n a ~ n m 6 u ~ r r a :  CcnyraAnwx nenurun), 
nf:u WX rmnWsTnqecKuMn s ' n a ~ e n v n ~ n , : n ~ . = . ~ n p ~ . : ,  . . ,; ,!. . . , 

n p u ~ e w u ~ e n b n o ~ ~  nynesocl rhnorese K. ~.upct ino~~6wria ndfcasana Teo- 
peua, cornaono Kerapo@ +yn.~qn. p a e n p e p e n e n u n . n o p ~ w ~ ~ ~ ~ ~ n o n . ~ ~ M ~  
KsanpaTos OTKnonenuh rucna na6nwne~nfi nf OT csoux cpepnux snare nu^ 

i ~ p j  npn n + oo crpeuwcn K + Y ~ k & ~  pa~npenene~un xu-~sanpar (2.2.4) c 
v = k-1 cTenennMu cso6onbl. Pacnpenenenue cTarunwKu (5.4.3) acnunro2 
T U ~ ~ C K M  . . CE&O~HO,OT run~~eruyec~oro  ~. pacnpenejlC~up y snarennR ero na- 

, - . , , 1 . ~ : '  , 
paueipoe. . . 

Kpw~epurn cornacun xu-~aanpar nocarrueno Mnoro Uccneno~anuA. 8 
qaernocrw.-onpenenmil nofipeunaciu: ~o~opb~e*nbfie.fin.to~en npLn 'GaMeHe 
TC~+IDTO ;pacnpnenenun CnyllaRHOR senurvlnbl. X2, na pacnpeneneHne XWA 

~sailpa~.(~:.)-nn3 nonernod 06aeua!sb160plc~-'n. Q~asblaaesea; we-man-ne 
y ~ ~ e ~ a o p u T e n b n o e ~ n p u 6 n ~ e n w e  6ype~;etnw npf ~ ~ ~ 5 : ' 0 w ~ & t t a  : n p ~ 6 ~ ~  
.menun oco6enno Mana u ne sasncu~ OT o6ae~a  sb16op~n, ecnH $HWenw% 
np, pasnbl unn 6nus~u Merngy co6oA. 'iucno co6bl~un np~, owun8eMMx 
s untepaanax. MbmeT cnnxa~be. no T ~ U ( ' M  R B ~ X  [13], ecnn qncno HHTCP- 

sanos nocTaTorno senuKo (nankw'Mep, k 2 10). npuuenenue xh-~sanpa~ 
pacnpenenenun 'buecio sornoro pacnpeneneHun cnyqafion BenwrlnHbt X: 
y l ~ n u r u s a e ~  nbdemhocrb ,~pu~eplhk,'*~!e. n6nyqeM6e ~ p u i u ~ e ? k ~ ~ ~ n a ~ &  n8he.ka.:: ~ a : O C H O ~ ~ . i  a c ~ ~ ~ ~ ~ q & ~ ~ r o x n ? i B s a p ~  ii~acnij~fieneH;rs-a~asbi. 

:. ,.. . P" saetw H&&fibKa T d r n o ~ ~ p n ~ ~ ~ K ~ ~ : ~ ~ ~ + e ~ ~ s ~ ~ ,  .npu sviioM 
ocd&, s ~ W M $ ~ v l ~ ~ ~ : & + H d U I e l l I n ' ~ ~ t i ; ~ & n n e ~ w ~  j,cnOB&i.irpi> $5 '&eb6&ydL 

MO ydenn~b npu ognofi crenenw csb60nd: ' ? d ? l ' ' ~ L " b i  &&e<&t'neileii 
Cm60'bMrv '+: k'-21">-;.30 ~,,fi.:&icimKu (5:4;3) -&~,@Li,f~nd;fib30BaTb , 
HOPLl~,fibfi&elnpn~n~eHHe \&. CPOII.HYIM1 .3rjaqeHMe~:iMfX~). f&h . . .' 

. .~ 
ant-' 

. . nepcHeR...~ ' ( ~ a y . = , 2 k , ~ , : . . , ,  : ,  .:., . . ,  , , : ; : p : : , : . : . * . , , $ .  . 

: : H & x p n . ~ M b , x 3 ~ h e T ~ + ~ ~ ~  ". q io ' & ; 6 k i $ ~ ~ ~ ~ ~  Ha6~Rr i t~Hl id lx f~~a~~bix  
rpynnbl csns'ari6 'c'i&~o?o+3~"rib"ep&? :uh+opda4wu s+y~~l(vlti; pahApe- 
nenenun. M M ~ B U I ~ A ~  s nepsotiaqanbnbl~ nannblx. Kpoue TO~O, ~pw~epuR 
xn-~sanpa~ He q Y m ~ w ~ M e n  K ,qyaKy: ~ T K J I O ~ ~ I $ ~ Z , ~ I ~ O ~ O ~ ~ O A  +yn~quu 
pacnpenenenun F,"(x) OT r u n o ~ e ~ u r e c ~ ~ ~  .... , F(x), r ~ o  ~ o r n e ~  npuae~~u  K 

npunnyrn nesepnoro pewenan npu npoFpKe cornacun no   TO MY ~ p u ~ e -  
p'&. ~osTo~'i((ena~e~~d~h~d~kj.u~5o'i,aib~~~rvi'cno s ~ d ~ o s ~ n o ~ ~ r u s w v l x &  
o~~nonenui l  (n; - , n p  ow 6 o po rnoro pacnpenenenun or runo-reTwrecKoro. 
~ . p ~ ~ o s ~ n ~ ~ o ~ e n i ~ y  SounennR o chpayxnunocm npn~n~oro,..pcye~nn ue- . , ~  L r 
necoo6pasno ocy ' e c ~ s n ~ b  npoeepity ,mrnamn c no~ou(b rn~ ' i~~Fwx  K P M T ~  T PUeB, OnUCaHHblX HHXe. 

Ecnw r n6pa~m.po1, X(*; &;i .';.Xp), ::v < k% 1; runotr iv l rec~rci  
pacnpenenenn. F(x) HevlseecTnbt (Ho - cnornHan , : r u n o ~ , ~  TO ~ e o p t  
rnrec~uk sepomnoc-rn pj ne no9namTcn TO~HOM) onpenenenurn H BM~CTO 

HVlX BmaTHCTMKe -! 15.4.3) cnf@yei:.$3~~b WX TOl(e9Hble OqeHKU P: E ~~(l*)~ 
sasuikqne OT oueHoK ~enssec~nb* napa~*pos X"(XI, A;, . . .,A:), re .  pac- 

. . .. :. , !: " " .  '., 
, . .  ~ 

. , I  ; . . 8 ,  , . 

aocTuxe8nn"waunyrwero cornacosa~unr:ruc~orpa~.~oU raL 

H ~ I X  napa~e~pos-rnnore~urec~oro pacnpaenenw. B pesynbraTe 
cn6 d'rene~eR~~es66bnu noniicho 6bl~b CHIIMHO no'u= k-- 1 - T .  

.eb~nonnne~cn nepase~csso . . 
. . .,. , . 

Wlie.HMR neKOT0PblX TCOPeTWVeCKMX WCTOT B &MCmeTHWX TO9KaX. 
owy sanara 'mpenenenun rpanup nfirepsanoa attTjranbHa:nuwbi:finn 



B W ~ O ~ K U ,  n.Wy.leHHoR M3 HenpepMBHOrO p a ~ p e n e n ~ ~ u , ~ ~ 8 ~ n a n ~ o ~  0% 

raempenene.Hue rpaHuu M,yepeanoB u y c n o  un-repsanos 6asnpye~ol ya 
.!&HOB Bbl60pOYHbl~ IlaHHblk~a~anu~Ldpye~o~ yy'laAHOR ~enU~(m'~bl. npM 
bi6P'A:' K ~ K  npaBVn0,. US y~d6c~!&pac'jt?i06 H H % s ~ P ~ ~ M  6epyTCU PaBHblMn 
no uruRune, 3a uqnprenueM KpaRyCx unrepaanos. g u  u s q x ~ o ,  rlro 06 
~ ~ C T ~ ~ ~ ~ ~ B ~ U ~ ~ W Y ~ A H O ~ A S ~ ~ M ~ Y H H ' M  M~)x-?,?~MT~ 6ee~onernoR. npm 
6 0 n b , ~ a ~ ,  o 6 k e ~ e  BM~QPKU (n.@ ~ ~ . ~ ) ~ ~ ~ ~ ~ H ~ ~ u H ~ ~ @ B H w : ~ ? : ~ u I H ~ ~ ~ I H H T ~ ~  

Ban96 M O q T  6~7bdb16pa~bl ;nOCWTOq,HO npQM380nhl30/ U0(0nu u~Y.moBuR~ 
YKa3aHH~,W4iJJekllO KqH9.OTBy 8 ~ 6 0 p p ~ ~ % : S r l a Y . W U ~ ~ $ ~  .@HTCpbanaK. npla 
~ T H W U T & ~ ~ H O  WnOM 0 6 ~ e ~ ~ b l 6 0 p K U ~  tIlOp8Fk~a H ~ C K O ~ ~ % ~ X ~ ~ C ~ ~ T K O B )  n& 
nyetcue rpanwy ueHTpan&no.no unmpnana& erommpM.na qnpAenqwT@u ca 
oxse~.cf~pn.no epennuM- .snare~ueu u -nu,piepsgeqi pilcgp.enbnenua. Hanpm. 

., , 
M ~ , ~ ~ . ~ u M ~ ~ ~ ~ T W . ~ H , C ?  K' H ? ~ M ~ ~ ~ H W ~ ~ ~ ~ C ! ~ F ? Z & ~ M U I P ,  rkHk4Ubl~ MHTepDanOs 
~3.~3.6blT.b 6~6panb  W,S.&OMS)UI~HUR B,:.= 2&4, j.z.l,.?, . .. ,.k, Fnea? 
~ e ~ o i o p *  n'onoxu~ew4ee .~.cno, onpencnalqum n ~ n ~ r u n p u n ~ : : y l r n ~ e ~ ~ a ~ ~ ~  
B P ~ ~ R ~ : O T  n~60~awn~rp:~pcstieco. ~ A ~ ~ T u ~ ~ c K ~ ~ o ' o T ~ ~ ~ P , H ~ H P ~ ~ ~ ' ~ @ ~ ~ L ( H o  
o S 'Oj:%,,. Tke. iUypyl~a, I ~ ~ ? ~ P B ~ . ~ ~ ~ . : ' P Y . ~ o ~ ~ I ~ . ~ ~ , P ~ ~ ~ R ~ K , .  nlaubc,~y.~en~nn 
:~-~gpb.ah:~~y:pa.cnipn&.dnud~~he nona.n&6brr~.&nbue ~ondsuii+sb~bp 
pornero :cp&n&o & B . ~ R ~ ~ T ~ Y ~ K Q K O  -oTmonenun. zP,nn .y&pp~ue~u*: paere 

, : < 2 ' i :  s-.*. 

npu 6 o n b u o ~  o6-eue abl6op~u (n > 1) npoucxoRur c6nuxe~ue 
YHKLIU@ pacnpcnenenmu. i lpu :sro~ 3 ~ a q e ~ u e  DL He nOnXHO cyqe- 

,mpepenumrcu sbdopoynoecpen~ae H su6opbr~oe cp.ennr rsanparwqecitoe ormouenue: 

,":$< .'I,., C, ;, s ,,., , 3aAaBaTb B BUne . , 

i;, - HeKoTopoe noporom sHaqeHue CnyraRHOR nenurmnw D,. 
onpenenue-rcn ucxonfl ' us sanannoro ypos~u S H ~ ~ W M O C T U  a 



254 'Iamb II. Mareflz?z!ws~Kml. WBTUCTHl(q) , . 

(P{.D, >.do;,) = 9). ~ R H  sb1nonnenu.u Hepasencr@a suna (5,4.12) nnq 
B~I~QPOYHBR CTaTucTnm (dX> dhyn) runoTesa o UX)TB~TCTBUM 9r.tnupnq+ 
cKoa.-,Il runo~e~uqec~o;&3 +$HKUMR pacn~en~fleliud. oTeepheT&. .,Hao60po~,. I npud; 2 d-;, M"OT&'H~ o pasenc~se P(r j  vi'F(2) r ip i i imiae~cn: , ; 

Bamnblu CBO~CTBOM PaCnpeneneHUn CT~TMCTUK~( F(dij= P { D ,  < d,) 
npu ,nyneeo8 rnnmeae Ho,nsnnerm :TO.. L L T ~  @TO pacnpenenenue ae-~aeu,. 
CUT OT +YMKUHU pacnpenenenmn F(x) cny ranno  benurunbl"X [8. 27.31 u 
np.]. RaHnblM  KT noasonne~ qaFTw .pacnpenenenne cTaTucTulrn n coma- 
BblTb COOTseTCTBymrr(ule ta6nuubi pacnpenyenun *TOR CTaTMCTURn M Kpu- 
TurecKux ~ ~ a r e n u ~ l  d,;* nnn nau6onee npocToro npnMoymnbnoro pacnpc- 
nenebmp cnyraanou senurund~ X .  &;, s:cTopcHy' yehYIqsHufi d & n ~ ~ H ~ ~ k . : ~ p ~ T ~ P & f i .  : ;' , . Y ' , :  

7a6n. .6 npp70%e~&-2 . , .  npMeefIc~q T~~JIUJJ$I-&~MTW~CKUX s ~ ~ 9 e ~ u l n  n W l -onpeh~&ne'kpu~u~~cnero'  skaqenii. .ti sn&rrn~enb~v 
dm;, CT~TMCTHKH Dn I) s ~ B ~ ~ & ~ M & ~ T M ' o T  ~6beMa B ~ I ~ O ~ K U - ~ . ~  ., YPOBH? 3kpq#- 

MOETU OL. ~~ 

.~~~ , .  
. . , . 

A.W: ~ o n ~ o r o ~ o i b l p i  6u$5 ao~asatio,  TO npb~ 60n.b~ou o 6 a e ~ e  sbl! , . , , .  .~ .  

, b p ~ u , n  > 1 ( s  npenene npu..n ,G m) HeqasttcyMo o ~ e i ~ $ a ~ . s a ~ o n a  pac- 
npenenennn atianvl3upyeMo.g CnyraRHoA sen~slgnb~ X nnn nynesoa run& 
. ~ e s b ~ ' i n y q a ~ H a n  eenuruna 2.k f i D ,  uaeer a c n ~ n r a ~ u r 6 c ~ y m  + ~ H K -  

uum :dacnpenendw.na 6jina. . : . . . ..:.. '1 ~ ~ ~ ~. l. . . ~ .. . . 

. .. K (z )  = P { f i D n n  s z.} =.,:. , . . , . . , Q i: i 

, , I' I .  . . m  :! , ; . < , . . .  , , . .m 

- - (- l ) jwb(-2 j2z?)  j. E(--l)j exp(-2j2t2).(5.:4.13j ' 

. .: ?.z-,. . . ,.,3 ..,,: ,*,. -" . . - ,  :; '''3=ir , ,,; , i  
3 7  ,. , , , . . . ~  , . ,.- ., , .. ,. , . ' .  

3 r y  + y ~ ~ ~ u m  pacnpenenenun nasb~sawr ~ $ ~ ~ ~ r m e k  pacnpwenenux K o n ~ o -  
roposa. @ y ~ ~ u u n p a ~ n ~ g ~ ~ ~ u ?  &,%np~ropohqL+a,#{~i,u KP5nyK.e Snare- 
nun sroro pacnpedenenun ~a6ynbIposanbl. nph~enutenbno K ~ C U M ~ T O T U & -  

ci(049 pat'n,$eneneHiim (pacn@~~he~udqK'diY~ordp6'~ri~ u3a~annouy  'ypos- 
n,,j7sari,lulb&h acuM,,foTuqecK~e' KpuT,,re&~=. gni&$ms ~ 2 & l  fid a;n 
onpenvlnloTcn ub coo r~o lue~u~  , ' ' ' .  :,:. .$ .  ':. . r,<; ' ' 4 ' '  I , i 

. . 
(5.4.14) , P { D n  > d&) = P(Z > 2,') = 1 - k(z,) ='a. . , , 

K ~ K  n!'sblUf!~, ~ a i i a d a ~ c b  :yp6gne~ snd~1udOeil di  ti0 ~ c o ' b ~ ~ e ~ c ~ ~ y m -  
qcru ~ a 6 n m u a ~ ~ a i o ~ r i ~ c a  ' ~ ~ i l t u i 9 e c ~ d  sharenue z i ;  naocnose ~ ~ d o p o r o  
s 8 t ~ ~ c n ~ e ~ ~ m ~ . r ~ a ~ m u a ~  ~ p ~ i ~ u r e c ~ b f i  B6hac~u~&&l,;n 5 z , / f i .  3 a ~ e ~  oripe 

rU3 BblpaXeHMIl 2 ,., , .~ - .: 
e n r t e W  mnynb d ~ ~ c u ~ a ~ n b n o r o i o r ~ n o ~ e ~ u ~  d:, r h n o ~ e ~ n r e c n o b  n srui- ~ . .  ,.-- . ~ 

nvlpurec~oa +yn~qua pacnpcntnenun ( s b i ~ ~ ~ n ~ ~ : c n ~ u c ~ u ~ a i ) : ~  Cpannu- P ( D i  = maxlF(x)  - F(x)l > dm,,).= a ' - - -  
. . ' 1. . , . . - . ,  sart t~bl60po~Qlo C T ~ T U & M K ~ . ~ E  jc K ~ U T W I ~ O K N W ~ ~ H ~ ~ ~ H ~ ~ M  &;,;: npUHUA .. . ~ 

MaeTcR w r i u ~ ~ ~ s e p r a e ~ c n  mnoresa a paaenrrse sMnvlgurecKoro..n rUrloTe- 
, , ' ,  .> Tnseelioro .pacnpencnenua. .. . r .. 

B ~ a 6 n .  5.43 npvsenenbl KpnTurecKue snarenun z, pacnpenenenun 
~. Kon~oroposa nnn pma  s~arenuR ypoenn a n a r u ~ o c ~ u ~ c * . ~  , - '  ',: - ..,.~ OM: ucTu,nnaa +~HKLIH* F(z) nemuT qenmnora nHy+pll.rnon* 

, Ananus no~asb lsae~ [El,  TO nn. ~,ynesoA rnno~esbl pacnpenenenue f d ~ n ; n * o i + w o ~ r s ~ 6 0 p o r ~ ~  .+yn~uum paenpwenun.  E:(r). 
cnyraauou senurunb~ Z = @, npu n 2 25 cna6o saeucu~ OT o 6 s e ~ a  e w e  (5.4dd) :noseonnen onpenennm. ~06aera ~br60p~w,~ne&xonm- 

sbc6opau rq, 7.e. npawurecKu 6osnadaeTc aclnynrorurecKvM pacnpenenenn- 
eM. 3 ~ o a + a ~ ~  nae~~oqnoea~ue.nc.non~.~o~a~~-pacnpenenenu Kon~oroposa 
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WpnercsronpeneneMnan nonfl un+o~uaqnu o pasnurwu cpasnnsaeuwx 
U U @  pacnpenenenun. 

nnibcn K ~ K  @pmslep 5.4.2. npoeepw~ , rnnoreiy cocorcun wa6ntonennu, npmcraenenwb~x B 

94.1. nopuanbnorry pacnpenenenum c sblbpornuu cpenwuM 5 = 733 n nb16opau 

b e ~ a  paccMarpnsaEMop eb16op1m n = 40 M sananno,ro y p p s ~ n  anarnnnocrll ~pu- 
suaqewue ~ c r u l t n  ccdrnacno (5.4.15) p a s ~ ~  &, = &,os;ao = 0,215. nnn 

roe RcxonHym B ~ I ~ O P C Y  CrpynnmpyeM 00 k = 10 O~MR~KOB.IU no IUW- 
nee 184 ~bl60poq~,bl~. 3~arenwR. , .  , , rpanMqbr roropblx n cpennne ~~avenna,unrepsano~ ZJ ywsanbl eo 

n p ~  60nbuou o6ae?/le..sbl6op~u (nanpwwp, nopflwa ~ e c ~ o n b ~ n x .  M; cron6qax ra6n. 5.4.4. B r e r s e p r o ~  crdn6qe npnse,qeno rmwo eb16o- 
ren) sblrmcnenue sun@'uyeckon u rUnOTeTU.leCKOA +YHKUVA pacnwene 
nun nnn Kaxnoro s~60po~lnoro sttavennp ai, i = 1,2,.: .: ,,n, q w u a  rpo- 
MOJIIKO.~~OSTOM~ npwn w 1 K p ~ l e p ~ A  Konmoroposa. nec~orpn na.o,yesun- 
uylo narn.nnQub, ucnonbsye,rcn penqp . .  flnn aannoa cnTyaquu :npcnnoKe.q 
pflh npu6nuxen~btx cnoto6pa ywenb.uenuarpynoeunoc~n nponeplcn cuno~& 
3bl no KpHTepMlo Kon~oropoma. Hadonee [IpUeMReMMM nnfl npaKTU.lWKux 
sanar nsnneTcR cnoco6, ocnosannblfi Ha pas6nenuu ncxonnom B Y ~ P K U  no k 
unrepsanaw, ~ a l i  npasuno::o&u~a~osbR wmpunp. B ~amnou  u3 u~repsanos 
6eperm enpenmasurenbnoes snarenue apryMenm x;, j = 1,2,. . ., k, ti nnn 
Hero ser~ennm-rcn sunwpurec)toe' 'u runorerurbc~oe sHarcnrn"+yn~qwb 
pacnpenenenun,, B KarecTne ? ; , O ~ ~ I ~ H O  sb16upalor cpennwe snarenun apry- 
kienAs s wrepsanax: z; = (x,-~+x~)/~."Qu .TOM, YYHTblBal nenpepub 
HOCTY +y~~u~~~pacnpegenenu~~F(x)'~:~orpa~u~usanc~.mne~~ur 'SapaKre- 
pow usueneHu8 F(x):~B npenemx :Kanrnoro unrqsana, snarenun sunupui 
.~CKOCI ~IVHKUHU Dacnmmenhn B Towax Z: ~ w r u t n n m ~ m .  no dxo~uvne ' 

3necb 9a; - ~ u u I o : ~ B ~ I ~ o ~ o ~ ~ M x ~ s ~ ~ . ~ ~ H u R ,  nonaswnx-s j - A  nnTepsan. ,: 

f lpn~epnb~a rpa+ukamn~pure 
CKOR '+yHkulku .piicnpenenenicn npu- 

:senen Ha pwc. 5.4.1; onF*ueer c rav  
. KU Ha rpanmuax unrepsanor s'rorKaX 
x,n, i = 1:P;. . .. :Ta*:nar.+rorKa 9 
nsnnerm CepeAUHOR j-ro Hn~epaanal 
TO snaveHue.aM,gmpuvecKo# +YHKUMU 

2,-2 2:-, ~ j - l r f  r, r;+,zj+t paenrkenenun B STOR r o w e  6yner 

. . ~~ , . .  , . -  
nonoewHa ouenrm BepOIlr~oc~u nonananun 3narenua cnyraRHoA senuru- 
H ~ I  nrj-A HnrepBan. npunuunmanbno s Karemee e n p q c ~ a m ~ e n b o  TO*- 

KH MOXHO 6wqw.6h1 -8snrb .nm6ym T O ~ K ~  s npenenax. wnrepsana, B TOM 

rucne',u onny~ns rpanuu un~epsana. (aepxnmm suns .nuxnmm); c coarse+ 
c~5ylodIHu yreTou:nnfl nee nonpas&M; Ha .sunupurec~ylo +YHK~UK) paC3 
npenweHUn. flpu rpynnupoeanuu BY~OPKH nolwn~ep~anau, ~ ~ H -  

, 

5.4.3. Kpnsepwl C~up~osa-Mnseca ( ~ p ~ ~ e p e t l  w 7 )  

anpa.1 ornnonennn no sceM BOSMOXH~IM 3nareHunM .znyraRnoA se- 
w,  TO, ecrecmenno, B nporusononoxnocrb. Kpnrepwm K o n ~ o r o p -  
K u B cnyrae ,KpMrepun XU-KBSAPPT, npusonur K ne~0ropoR norepe 
Mauwm o pasnuruu +YHKUMR pacnpenencnur. 6 y ~ e ~  nonararb; r r o  
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6opornym CT.3fUCTMKy B BMAe 

. , .  

. . . , .  , 

, .~ 
Corn&io on&nehenki, s@n~pureCKoM ' ?&ttufi#u 'p%cppeatmenb p"bj 

n ~ e e ~  , , . , . , ,  . ,  

,- . . 

PaG6pe.~ ecq 06naCTb ~ ~ ~ C i p u p o ~ a n u ~  Ha .u&ep 
(%fi ) ,~ ( ,~~1; .  . .#, (x(,j+,m),, ~&rha,sb(pamenue (5.4.19) npe66pas 

.., .. 

, , . . ,  ,. 
: . , , ,  , . 

3Mnvlpurec~an &yH~Uun pacnpMCneHun nsnrteTCsi HecPitbuleknocl oqeH- 
K O ~  neac~~u~ent.~oR $ y ~ k u i ~  ~acnpenenenunc nucnepcwea, bnpenensr& 
MOR +op~ynoa  (3.2.16), n b j ~ d ~ y '  ann nyne 
renme ~ U C T U K U  (5.4.19) ? '  , 

Ananor~1.1~0 starmcnrreTcn u nwcnepcwf cnyraawofi Benurnnt.1 u2 131, 

.#,,, . , 

' VI3. n'&nennuk pyx :  e ~ p & ~ e n n a  EMAHB,, q~o.pln~. 'kyn~i l~d&~~ '~nno~eshl 
C@m& SHareHMe ii .&~crikxp~b?h cTa~ucmnk4 w2 He 3asM~MT aT"tinn0le~kl' 
~ ~ C K O W  ,C@~HU~MI I  pacnpefienxnufl- u E npmene (npu 'a  % &) -mpetilnTca ,K 

nymi BNI@CTO C T ~ T ~ G T U . ~ ~  t ~ ~ ~ ~ a c c w a ~ ~ n e a m ~  c ra .uc ru~y  Z m2, nn9 
~otopefi  M{Z).= 1/6,;:!:Tor~oe pa,cnpellenenue waTwcT 



pacnpenehenun. K ~ K  OTMeranF=b sb(ye, s~nypuqec~an, +y!yn~umn pacnpe- THUX, ~a.w.nenpepb~sna~x pacnpenenenufi uaonnqx ~ b l 6 o p o ~ .  ~ p c -  
neneHun c yse.Iiure~ueu o6aeua ~b160p~u ~ P H ~ ~ H X ~ ~ T C I I  K T ~ O P ~ T U ~ W K O R .  ;;~pu~.epw&xu-nsanpax nosaonue~ npoaepn~b. runo~esy onnopon~w 
..Ech ~ynesaii r y n o ~ h a  Ho sepna, TO t~ y+ul i+~ue~ O&MM~ bb160~0k n o ~ p e ~ q ~ p o  nm.n106c i r~ .~gne~~oro  ~ n c n s  B ~ ~ O P O K ,  6.50 eee~n  K ~ K  

M m' +y~~uucFg, (g) !  M F.&[k) O U ~ H U ~ B ~  '6f i~y-u T ~ ~ x =  ~ ~ ~ 3 n e c ~ ~ y m  MOUlbK) KpUTepHSI GMMPHOBB htOWH.0 CPaBHMBaTb MeXnY C060CI TOnbKO 
(~YHKUMK) pacnpenenenun. B n a n n o ~  cnyrae sbl6opor~a snarenue CTa- ,t\b16o~~mr. Cnarana paccmoTpunn npulvleneH,Me ~p,~~epun.xm;~sanpa~ nnn 
TUFU%M~,D;;~ HP,P,OJlFHO, .GYUlqLIeHHD OTnHqPTbW -0T HYFPiI fl93~0My. pCpKfi runoTe3bl opHoponHoCTH nsyx BM~OPOK,: . . ~. 

ecnu a ~ 6 . o p y ~ a n  ~ T M ~ H K ~  noc~p~orno  senu~a,,~o 3 ~ 0  c s u n e ~ e n . ~ q y e ~  . @ x a ~ > .  nycrb., B , p,esynb~a,~e na6nwne.~uP nonyre~u nee s~60pnu: 
n p o ~ u ~ n y n e s o ~ ,  $M?.?T?bI. ~H~~.~~ .L~HP. .KPHT~PHK)  ~ ~ M o , ~ ~ ~ o B . ~  PaFnpe- 
U G ~ H U ~  CTaTHCTUKU F(,&,,) = P{Dn,m S. dn,tp$. 9p.u . H ~ ~ F E Q P  C?:~.OT~- 30 pPaCCMOTpeHHqMYr Bblyd npUMeHeHHl9 -KPUT~pHn KU-KBalPaT Ann 
se Ho He sa:.uc!,~ ,o~ . rky~sun~. ,pa~np.~aenen~~u~ F(x)  cnyraijHblx s.v;uruH ~ K U  ~ornqcuu ~ M ~ V P . M ~ ~ K O . P  U ~ ~ H ~ O , ? ~ T H ~ ~ C K O @ ( ~ Y H K U U R  pac.npenc 
XI u X z .  .Ann .v.&twan5wx ,3anay,s~o~ +alc~ u ~ e &  d a x n ~ , s n a ~ e , ~ ~ e ,  n crpynnupye~ u.cx~n~b!ei.~.w60p~~u no k. U ! ~ ~ T ~ ~ B ~ ~ ~ M . : . . ~ K W M V ~ C S O O  
T ~ K  . ~ a ~ . ~ c ~ n n n ~ p ~ c n p ~ e ~ n ~ n ~ ~ ~ ~ ~ a ~ ~ , p j a ~ ~ w x  y l y q e ~ b q  @HHUH, K ~ K  npnenHA, nonasuux B j-8 .wTcppen, j =.I,  2,. . ;,;k, nnn , B ~ I ~ P ~ O K  2 1  
npasuno, ,., ,, ,.,, 6blsae~ H ~ H ~ E ~ ~ I O , ,  n . ~ , , n p f i ~ ~ , n ~ +  ~ ~ I ~ ~ H ~ ~ ~ : ! C G $ M ~ H ~ ~ T C I I ,  unu 2 p6os~aq.n~ CQOTBCTCTBPHH,~~ ~a~walrt;~ u n3. Emu. cnpasennusa ~yne-  
n e ~ ~ e k s s e q ~ q e :  pacnpenGe~~e,o~ .. ~.. J~ B?I~RPKL;K swkpue. ~ g n  o p q y e ~ = ~ u n  :!cun,oTesa, npennonaramuau. . r ~ o  p6e ~b16opuu npunannewar,onHoMy; u 
KPUT~PMII CMUPHOB~ ne+:?yy.to swnonnenye~onb~o $cn?sun nenpepblw y ' ~ c , . H s B ~ c T H ~ M ~ . .  pacn.penene~uii ~ ( x ) ~ ,  ma ~onnrec~so  na6nmnenm61, 
HOCTU, KOTOpOe 06blllH0 BMTeKaeT U 3  IlpUpORbl U ~ Y Y ~ ~ M ~ I X  ~ B ~ G H H ~  U He p b l e r ~ p e ~ ~ q e c ~ ~  ~ o r n ~ ~ n , ~ r i a c ~ t r - B .  fi : u H R : ~ ~ w ~ ,  nnn 06eux~sw60po~ 
rpe6ye~ cneuuanbnoi nposep~u. bl!.vlhj = nlpi u nzj. = nzpj, rue flj .= $(D~). - R(zjdl$ - B~FT- 

H.B. ~ m u p ~ ~ ~ & ~ ~ ~ ~ i r y n ' e ~ ~ . . ~ u ~ ; ~ ~ ~ ~ $ u s $ o n i ~ b ~ x  3Haqen.R n b nonananun cnyratlHoR nenurunbl s j-61 unTepsan. :Torna B Kaqerrse 
H m 6wno nonyre~o p a c n ~ a a e n a ~ n e ~ ~ ~ a ~ m ~ ~ ~ ~ ) ~ ~ ~ , ~ ,  K O T O P O ~  ~ O C T ~ T O Y H O  OM~UK.,MO,)KHO ~ s f i ~ b  qyraanwe BWUVUH~I. : ,  , : . , : . , ,::r 
CJlOXH0,Mg HegOCpenCTBeHHblX paC'ieTOB. B [8. 51, 721 npusenenbl ~a6nu- , , . .  . , .  ~ . . . : ,  . ~ :  ~. . . ,  . 
4bi K~)H?II~&KWX ~ H ~ Y ~ H H C I  d a ; n , * ' & ~ = ? ~ & ~ ~  ?i$i(p~&Na''L),;& 1<1tdl;, r T 0  -,nip,)z . . . (n2 -mzpi)a . ' . , , ,  " 

P(D. n,m . '  ~ . . & ; ~ , ~ j  =% , h ~ f i j ~ ~ ; f i n ~ b l ~ t . ~ + q ~ H n ~  ,, m. H:,B. .cMuP ;,-:x$.= C , , I . : .  - " . ~  ~~ 
j=1 n l p j  ~ , $51 .. . , rizp,,>, ,. 

n c i ~ w ~  6 i in~no l iasa~0;  r~a'npn n ~ ~ ~ o ~ k 0 ~ 6 o ~ d ~ m x o 6 ~ i h ~ i i ~ ~ p o ~ n  , ,  , . . 
8 -, , . . ~  

, , 

dm;,,, = t, J(n+m)./m. .. ' . .: (55.3) 

Cnenosa~enb~o, KaK u sblrue, sanasaucbypoene~ s ~ a r u ~ o c m  a, no ~ a b  
nuuaM onpeh&~&cn ' ~ o & o e ' n d i  flpu6hkdwik.c?e 'Kpb3~urdc~oe s n a r e ~ ~ e  
B ~ ~ ~ ~ ~ o . ~ H o ~ : : , Q T ~ ~ T T ~ u K H ~ ~ ; ~ ~ :  KOTOpDe CpaBHUBa.eTCn C B ~ I ~ ~ ~ O ~ H O W  ffa- 
TUCTUKOR d:,,. Ecnu sbdopo~~an  CTaTUffHKa He npesblurae7 KpUTHreCKOrO 
3HareHUR. TO MOXHO YTMPXnPTb,, '4TOrUnOTeSa 06 OnHOpOPHOCTU UCXOnHMX 

hbl60~0K MOXeT 6blTb ~ P W H ~ T B  C SanaHkblM Y P ; ~ B ~ ~ ~ ~ ~ ' ~ H ~ ~ U M O C T U .  
' . I .  .. . , , '  

- .  ' . , ' . .  \ 

5.5.2.. ~pu,repnti , ~ A H O P ~ ~ H O C T H  - I ( H ~ & ~ T .  

. . i+au60neerac~o n p u ~ e n ; i e ~ b ~ ~  KpuTepmeM nposepKn rHnoTeqw oino- 
ponnocTuiasnneTe.*rcpaTepu# xu-~ea;qpar, ro~opwn 1HCnonb3yeTcu 'RaK 



. . 
: .: K ~ . K .  ..u,..BalUe, 3 a B a e a x c b  y p @ e ~ e M  S l laqMMoCiM a,  no"Ts6nulia~-'~axo- 
nmcx S p u T u r e c w e  sHareHtne  ~b160poIl~oA CT~+TUCTURM x 2 . . : j . , c 3 a ~ m 3 ~ m e y ~  

u e e  rwcny -c.renendn .ev06onti1 P. Bblrwcn~sr ibi60pbc1,+&yw C L P ~ T M C ~ # ~ $  X? 
iwhactro (s~~cB) n c p a e H u s a n  ee c , ~ X g u ~ r n ~ ~ ~ i r ~ ~ ~ ~ ' a ~ ( e ~ w e ~ ,  f i p b b C p R e ~ e  

@nesg+$*anoyesa o , . n p ~ ~ a ~ n c x ~ o ~ ~ ~  B b l & P O & ~ ~  &&o)eMyih f & q y  .me 
p a c n ' p w n e ~ t l u ~ ~  ~ q i c ~ 0 6 & ; : e ~ n v l : X ~ , *  @en&uieXhu, T ~ ~ X o n ~ b l e ' ~ ~ l ~ O F  

K a  nempoxReopelt~f ~jriimo@ ruriotede ~ B ~ * ~ S H H ~ ~ M , ~ ~ O B H ~ M I . ~ H ~ L ~ ~ M O C T I I  
8 . np% npoeep~e-rfii+oiesL o paaewk~ae: ~ p o s ~ ~ ~ o c ~ e f i ~ ~ & ~ ~ r ~ ~ ; p a e c ~ o ~ ~  
p e H n o R  npu6numwwo-b'n. ,$:3.4, qahiakiti p i u ~ e ~ w - 6 w n e t  C$~OFO o i p ~ ~ e  
Hatlug$ @pylTephni.x~~&&&n'@~~;'~@ J$OW Cnyqae .$ i+p~yil~~'(5.5i6):'i(~6x& 
&MO : . n w n O ' x a ~ b  &=:2, n $ n ~ e ~  oh& ~3>j'.~dZepBan@e coossercai$e+ .+M~L 

ny ' , w ~ ~ O X M T & ~ H &  M C % & O B : " ~ ' ~ ~ P Y ~ & ~  bl~~epllai'fl - r ( ~ ~ n y ? ~ ~ p ~ ~ ( a T e J t b ~ f ; l X  

~ w n o ~ . , - n : p M  ;+TOM nnfi n ' d ~ ~ o r p  Y a m n o r 9  cnyyaa ~ M C R O  CTeneneA..cso? 
, . !5eab1:," i l p  ; 1 ', 1 :  - :,, , j .:: ., . .  , , . . . '. . .  .,- , ' . < . j , ' , 7 '  ,< - ~ ~ .  

. . 
n a r u c t n r u  n n a  a = 0,05 u u = 1 W~HOPX~!,,;,  =.~~~4 ; ! ,Myneaax  runorq3a o paWHeT6e 

seponT~ocraCi e ~ y x  s h l ~ o p o r  He o r w o n u e j c a ,  T ~ K  r a n  x{zr = 1.38 < ~ ~ z , ~ ~ : ~  = 3,84. 
~ ~ ! + o ~ H M A  eb!BOn :~pan'ada.''U ti RPMMe* 5.m:' , . i ' - '  

- .. . . - .-r 

" 
"("". - " @in)' '~ 

=nCC T?. .. iit T i  ' .  

?=I. j i n  3 

ncno crenemn cao6onb1 sron craracrnKa v = k - 1 = 5. nancrasnnn  s npv- 
K, @oPMY~Y UCXOIlHble naHHble n3 ra6nunbl. MMeeM X:=, = 2,24. CornaCHO 

u a u  xn-reanpar pacnpeneneHnn KpurnrecKoe snareHHe crarwcrmn Ann a = 0.05 
: 5 pasno d,,,;, = 11,07. T a r  KaK XzE5 = 2,24 < Xg,05ji = 11,07. lvloXWO 

W r b ,  -TO C YPOLWeM 3HaqMMOCTU LY = 0,05 nOllYqeHHble B ~ ~ ~ O P K L I  O~nOpOnHbl,T.~. 
n n e x a r  O ~ H O A  r e ~ e p a n b ~ o t i  C O O K Y ~ H O C T ~ .  

5.5.3. Kpu~epuG B U ~ K O K ~ O H ~  
~~rn rep rn i r  ~ ~ H O ~ O ~ ~ H O C T U  B v r n K o K c o ~ a  OCHOBaH H a  nOpnnKOBblX CTaTH- 

k a x , o n p e n e n e H M e  KOTOP~IX  R a n 0  B n. 3.1. f l p n ~ e ~ n ~ e n b ~ o  K s a n a q e  npo- 
k$ r h n 0 y e 3  B nOpfinKOBblX CTaTlnCTMKaX ~cnonbsy6rcn H e  CaMM 3Ha.leHM.S 

f l l o n a e ~ b l x  UBHHbIX, a n M & b  MX YnOPFInOYeHHOCTb. ECT~CTB~HHO, nnn Hy- 

Gi rlnnOTe3bl TaKlne CTaTMCTMKYl ln ~ p k l T e p M M  npOBepKM COOTBeTCTByloUMX 

'es  He s a s n c n ~  OT + Y H K ~ M G I  pacnpenenennn ~ s y r a e ~ b ~ x  c n y ~ a A n b ~ x  ee- 

H M CnyqaAHbIX c o 6 b l ~ n R .  n O p R n K 0 B b l e  CTarMCTMKln lnCnOnb3yIOT pa3- 

b le  npaBlnna,  OCHO6aHHble Ha CpaBHeHMM B ~ I ~ O P O Y H ~ I X  naHHblX M e X n Y  

OF ( 6 o n b w e ,  ~ e n b w e ) .  P a c c ~ o ~ p e n n b l e  s b l u e  KpnTepvlw o n n o p o n n o c T l n  

M p H o s a  n x u - ~ s a n p a ~  no csoeli c y q ~ o c ~ v l  nsnnloicx T a K x e  n o p n n K o s b l -  

K P H T ~ P Y I ~ ~ M U ,  TBK KBK B HUX C ~ ~ B H M E ~ ~ T C ~ ~  qUCllO B ~ I ~ O P O L ( H ~ ~ X  3HPqCHlnR 

q w c n o  r n e H o s  s a p l n a u u o n n o r o  p x n a  B b 1 6 0 p o ~  X I ( X I I ,  x 1 2 , .  . . , x l n )  M 

P~CCMOTPMM FlpMMeHeHRe nOpRnKOBblX CTaYMCTMK PInF1 npOBepKM rUl lO-  

bl: o n H o p o n H o c T n  n B y X  B b 1 6 0 ~ 0 ~  x ( x I , ' x ~ ,  . . . , x.,,) U Y(YI, $12,. . . , ym) C 

OUbIO KpMTepMR B M I ~ K O K C O H ~ .  npOBepKM HyneBOf i  r M n O T ~ b l  (Bbl- 

KYI n p w H a n n e x a T  O ~ H O R  C O B O K ~ ~ H O C T M )  no  TOM^ Kpu'TepMlo ~3 RBYX 

nb lx .  B b 1 6 0 p o ~  COCTaBnxeTCR enMHblA BapnaunOHnb lA  pnn, T.e. X i .  

1,2,. . ., n, u y,, j = 1,2,. . ., m, pacnonaram-rcn B nopfinlre e o s p a c ~ a -  



264 Weom 11. M . ~ a u . m m - v ~ j  - 
. , y x x y y x y -... y X 5; . , 

. .d 2 3 4 5 6 7 ... N7s2,N-l N. , . . .- . 
dnecb N = m + n  - C Y M M ~ ~ H U R  06bey,,6k160pok~ :Cnu~y yKa3ahbl , . 
~ o s v e  ~ouepa (panru)rj, j = 1,2,. . ., N, o 6 ~ o ~ ~ a p u a q m o n ~ o r o  pnna. 8 
KaqeaTseaneMeHToB CTaTUCTuKu BU~KOKCOH~ McnonwyeTm rucno n n ~ e ~ .  
cna onnoa u3; nepe~en~oR, nanpurep.~. &cnu ,ra~ouy-nmbo akrenum i 
npqwecrsyeT HeroTopoe y, TO roabpnr, L~TO Bra napa naeT O A H ~  mHaep- 
am. T ~ K .  HanpuMep, B npunenenno@ BblWe n ~ ~ n e p o ~ a ~ e n b ~ o c ~ u  s ~ a r l e ~ u i  
x, uuehouue nopnnliosble HoMepa (panru) 2 u 3, nsmr no onnoa UHBCPCU,, 

c y, a sHareHue x c nopnilKOBMU noMepoM 6 naeT rpu U H B ~ ~ ~ P C Y ~ U  c y. llPu 
Hyneeob runoiese Memo pacnonoxehun xi  u yj s nocnur0sarent.H- 
CTU cnyrallno. Tanuic.nocnaosaTenbnocTen u o ~ e i  6 ~ 7 b  (.n + m)!. Ecn* 
me ab16~pam ne.~on~oponn~, TO $TO ycno~ut  HapywaeTm.. -. 

'iucno u ~ ~ e p c u l  Ann Kaxnoro nopsinlcowm HoMepa o6uero wpua- 
quohnoro 'pnna dore 'aa 'u~ Wi, OHO ' i u i n e ~ u  c n y r a ~ n o ~  '&~~urunbbl. B 
Kpurepun BM~KOKCPH~ crarncrn%oR ChymuT 06- vncno ctnMpcna W,,, 
s nowenosaTenbHocru. Benuruna W,,,,<~a~dnsnne~c~ cnyraaHoR, KOH- 

K ~ ~ T H G - Z  ee snarwme 06a9naru~ KaK w ~ , ~ .  flpu BTOM Hynesan runoTesa 
npu nsycTopoHHeu:Kp,urepuu -bTslpracTu Tarns, Wrna s~60por~ancrarm- 

. .  , . , *mka (su6bprkoe rucno uhbepc~ll) ' ' ' . . .  . . , .  # 

BMxWUT KpUTH.teurue rpav.u.&y ,pscnw&enennn mneepcul. MmHmManb- 
~ o e  rucno u~sepcuA nepeMeHHod o cootse7~~syer pi-yaquu, Koraa s a  x 
Pa~,nOfioX,e~~ nea&k; .FYMM~PW= ruy lo  UHBepCUR npu,S~o.+i ,p?p.tio nynm 
(~:,n.w~,, = 0). E n ~ o ~ ~ W o n o x ~ o ~  yyrae, aorpa scq , x . pacnonpxeny . .  
npaaee y,,,ruvlo WHMPCUR &y@e~ ~ a ~ c u ~ ~ ~ b ~ b ~ M ( , r n w w ; , ,  = ~ m j .  @ nu- 
nparype no. ~ a ~ e ~ a ~ n ~ e c K o R  c~a~wcjpae nnn nynesp~. f u n o ~ e s ~  nqnxyenw 
~acn+nene~un sepon~~ociepl r u q a .  uneepcun n'eper.tennb~x,,s silsHcu~ocTln 
o~96aeMa BM~OPDK v y. m. 3M pacnpenene~un c u ~ u e r d i r ; ~ w  OTHWU- 
TenbHO CpenHero SHa'ieHUR 18, 13, 271 

B [8] nnn pa3nt.1~ snareHun n, m H ypos~n SH~SMMOCTU a npusene- 
HbI ~a6nuubl HMXHUX KpMTUYeCKUX 3HallCHYA'.W(l-,{~);n,,, Oo~enneMblX 
u3 swpaxenun P{W,:, a ,w(I+,/~);,,,) = a/2. 'Bapxnue Kpvlrurccawc 
3HareHU8 OnpPnenXhoTQ1 KaK . .  . . . ., . 

, ,., . , ..  , . 
. ~ . ,  w{/z;n,m = fim - ~(i-~/z);,,,k. , , , (5.5.12) 

Ecnn a, m 2.4, r n  + n >. 20, To:rueno utiaepeua n p u 6 n u x e ~ ~ ~  pac 

neuo no HoprnanbnoMy salcoiiy m cpenHuM sHareHueM u nucnepcmel. 
~TCM~IMU + p u y n a ~ ~  (5.5.10) u (5.5.11). npu   TOM nnn s a n a ~ ~ o -  

CTOpOHHem YpOBHn 3Ha'iUMOCTU a KpUTU'4eCKG-Z 3Ha.leHUe ~ b j ~ ~ ~ ~ ~  
T a  US BblpaXeHU. (C YYeTOM nonpasKU Ha ~ M C K ~ ~ T ~ O C T ~ )  

W(1-a/q;nSm 6w;,m Swa/~;n,rn; 

Hoe r U 4 0  U H B ~ ~ C U ~  & ~ ~ M ~ H H o R  X OTHOCUTenbHO nepeMkHHO~ 
p+urb repes c y u ~ y  nopnnaosblx ~ o ~ e ~ o s  x s &uteri sapua- 

OM pRne. nellCT~UTenbH0, eCnU HaUMeHbUlUA US MU: xi UMeeT PaHr 
cno n ~ w e c ~ s y m u r u x  y j  paano rl -1 u, cneaosa~enb~o, s~iarewue 
rl - 1 wnsepcufi. Paccy~nan a ~ a n o r u r ~ o ,  nonyruu, ' r ~ o  CyMMa 

KaK BTOPOR 4neH 9TOrO 5,WpaXeHUR He SabUCUT OT KOHKPCTHOm OllblTa, I) 

Be CTaTUCTUKU KpMTepUn Bun~oncona MOXHO PaCCMaTpUBaTb BWlUrU- 

rHOe sHareHue noTOpOc7 0603Haru~ KaK t:,,,,. Kpu~epul, OCHOBaH- 
a CTaT~c~m(C-(5.5.15), Hd3bl~ilKIT PaHrOBMM KpUTepUeM npmpKU rW 
bl O~HOpOnHOCTU ~b160p0~. ~ O C K O ~ ~ K ~  CTOTUCTUKU (55.9) U (5.5.15) 
Hbl Me'Xn~~c060A nuHeRHOR 9aBUCUMOCTbto. TO nHHellH0fi 3aSUCUMC- 

- cm3a~b1 MeMay &OR craruaurecrtue xapaKrepucTultu Cny'iaAHUX 
UH Wn,, u T",,, a TaKxe ux KpuTurccKue s~areHuf nnn c m ~ s e ~ -  
tqux sb16opornb1x craTUcmK. 

5.6. nopna~oeb~e icpwTepnm nposepKw 

i < , r~no~esb l ,  OCHOBaHHMe Ha nOpn~KO8blX KpUTepUUX, UUpOKO UCnOnb 
'u nnn nposeplcu runoTes HesasucuMocru ( B s a u ~ ~ o l l  ~csasucu~oc~m) 



neyx u 6onee st~6opoa c oAuHanosblun pacnpweneHunMu u .cnyqaRnoml. 
~ b l 6 0 p ~ n b 1 x  ~ ~ a r e n u f i .  B nocnenne~ c n p a e n o n  CnyqanHomb~) 8 ~ 6 0 ~  
KH IlOHUMaeTOI TO. 'IT0 ~bl60p0~(Hble 3HaqeHi11 MeXny CO~ORI  HOaBuCUMM: 
npv l~enn~enbno K nsyM ~b160pKaM OnunaKonorb o 6 b e ~ a  n. Hynesan run* 
~ e s a  HeOaQLKHMOff* B b 4 6 0 p 0 ~  COOTBeTtTByeT COOTHOUI~HMK) F2(xi, W) = 
= Fx(x~)FY[~~~, i = l ,&. . .,n. ' Hynesax rnnorqa  uryraAnoc~n,  EM- 

6 o p ~ n  o-rneraeT ab~p~mennto F,(XL, xl, . . . , x,) = F(xi jF(xa). . . F(x,j. 
Heo6xonu~oc~b  np0sep.u rnnotesbc HesasncuMocru ~ h l 6 0 p o r ~ b l x  anareHus' 
sac70 qosnrr~ae?..~ aanarax, B , , K O T O ~ ~ ~ X  3keMeHTaMy. B~IPKU IBAIKITCR ,$s 
MepenHble 3 ~ a v e ~ n a  ,mqr?nu60 npusnaKa npu ~SM~H~QLIIIXCII Y~n~p,&X 

. , mcnepn~enra,  n ~pe6ye~c f l  npoeepk~b rmnoresy o.nnuf i~nn Ha pesynbra- 
Tbl USMePeHHA 3TUX USMeHIHIIR. . ., 

f l b p ' r i ~ 0 ~ b ~ . 5 ~ i ; ' ~ u ~ e p t i ~  ( c r a i w c r r r ~ i j ' " p o ~ 6 6 ~ u  runo~es '  "esaiFu~o- 
CTU n c n y r a n ~ o c ~ u  ocnosaHbl Ha TOM, L~TO 'npn cnpamnuht;l;l nynesblx 

, . . . . i. runoTes Me  su6opoqnbte s ~ a ~ e ~ u a  xi u w paanonpasHb1 u He nonknbll 
6 b h h ' ~ a ~ u ~ - n ~ 6 0  C ~ O C O ~ O M  y I l O p ~ A 0 ~ e ~ b l .  np l l  nanuquw CTaTUcTuqeCKOl 
3asuCWMoCTU MeFgy c ~ ~ ~ ~ ~ ~ b l ~ i s e n u ~ u n a ~ u  X H Y Mexpy B ~ ~ O ~ O Y H ~ I -  

V l i , ,  ,/ t i  MU s ~ a q e ~ u q ~ w  ~ a i t k e '  6 y a e ~  np&Bin~bcn onpebenin~an ic~=i i ,&bk yno- 
. .\,.!.> pk; io i lenn~n. WOM,~ KpuTepnu nponepKy ~!n+Si= o *~;iaiy~H)rldcTu u 

cnyracin+gu D ~ I ~ O ~ O K  M o r v  6 4 ~ 6  ' ~ O C T ~ ~ H ~ I  Ha 'ocn<~= ' c r a ~ u ~ ~ n i .  
m.qyx y ~ o ~ o p r R  n o ~ a s a ~ e n b  ynopn~o~en -~ .9c~u  U C X ~ A H ~ I X ~ ~ ~ H H ~ I X .  ' B Ma- 

,: ; , .j.  
T ~ M ~ ' ~ ' M ~ ~ c K o ~ , ~ T ~ T u c T ~ ,  npennoxen pan ~ p u ~ e p n e s  u, c ~ r p r c ~ s y m g n x  
UM ndpnn~oebu CT1TUCT.K Ann ' n p o ~ p ~ n  rnnorea ~esa~ncuhiocru n' cni-  
~aanoc ru  B W ~ O ~ O K . .  Hume npu-eno onucanne ~ p e x  us HMX, a uMeHno 
K ~ M T ~ ~ U ~ B  ~ H ~ K O E ,  cepuR u n ~ 6 e p c ~ A .  , > 

. . .  ,~ 9.e.q KpulTesYI~ii s"&,e ~ , , ' ' .  ' ,,, - ' 

. . . , -8 , . .. . , 
, ,. ,.- .. : ' . ~. . 

Kpnrepuff sHanoa noasonneT nponepurb. H y n q m  rnno~esy o TQM, qm 

nse ucxonnble B L I ~ P K U  83x~b1 us A B ~ X  BSaUMHO H ~ ~ ~ B U C Y I M ~ I X  reHepanb 
HblX C080KynHCCTed C O ~ ~ U H ~ K O B ~ ~ M U  + ~ H K U W ~ M M  paCnmeneHHn BeposT- 
HocTeR. ~IT~K, nycTb B pesynb~a~e  na6nmnenux nonvre~b l  nse sw6nnru 

,paccwwa, utu(oAHbls aan.nux, , , . .,,, >: .~ - , . , . I  ., 

y H ~ ~ O ~ ~ U M O  npOBepnTb .HyneEyK).CUnOTe?y,-Wr~,aCHQ KOTOpOfl 
axn0M. i  06a pqsynbTa.ra.tia6ngnenufi xi M y i . a s n ~ ~ ) ~ c q - p e a n u s a q ~ -  

asmcuhnelx, ,onuwauoso .pacnpeneneu~b~xigny,v,a,~~bix senlnuun .X;r M 

nyneson rgnosew ,seponTHocrb Toro, v i o  cnyrafinafl pasnocTb"Z, = 
- Y. oKaxeTca : n~noxu~enbno% a+bs roqHpnu. pama ~ p o n ~ n o c ~ u  

~AenaHnwX ,np,~Anbno?KeHUlhX!OTHCCUTeWHO Bcex &, .Za;;,. .:, dzk 

'~OnOXWTCnYHYIX U & Q A O B ~ O A ~ ~ M H ~ ~ ~ T C ~ ~ ~ U W ~ M M B ~ ~ H O M ~  3aKOHy71j%2- 
JieHrifl~~p05I~vt0kXefi (14.8). n p ~ ~ ~ n ~ e n b n o - ~ p a c c ~ a ~ p u e a e i y l o ~ : e a -  
p = q, 8 pesynbraie qerg~ aepOSiTnocrL~~nonBnenu3i k: nonoliruTeJiS- 

jH,=OAOB US n BOsMOXHblX ., . , 

rurnoeipacnpeneneHue BepPmTHomR .uMee~ u 'nncfio o~pwuarenbnblk 
oe (Zi. <~~O)$:. nosraiuly nponkp~a~Hynesofi runoTesbi :Ho,c~nP.ur~n K 

pne s n a r u ~ o c ~ u  pacxomneeux Memay racroTaMn ( o q e ~ ~ a ~ n  n e w t -  
) pi = k,/n n pa =z(n i !kn) /n ,  c b n n o ~  CTOPOHU, n rulnoTeTa- 
,,WP,O?~THPCT~IO P ,=,? 1/2. c .UPY~DR. :B d q e ~ .  9w5e nna,+wTarw-; 
&IIO~O 06aeua n i i 6 0 0 ~ i  H nDOM3BOnbHOrO 3HaqeHM7lMDOF1TH~$l..P . -~ - - - - - . - - r'-.' . . 

\ L !  , . . . . . . - . 
X~XJ, la ,  - . . , Z,)H ,XJ(YI~ Y2, . . . , gn) 011~t!a~9m?ro o6a.ya v.. npn ?TOM 6y- ~wanbnoro sa~ona  pacnpe~enennn noao6Hafl sanaqa npo'sep~m rmno- 
neM wnaraTb,,  TO n ~ ~ n e n o ~ a ~ e n b ~ o q + .  n..gap Ha6nm~e~uR {xh u*.}, i ) l . =  p a c c ~ o ~ p e ~ a  B n. 5:3,4c i 
= 1,-2,,. .,.,n;nesa~*cu~a,., Ha Qc~qse  n nap ~ s ~ ~ ~ & u ~ .  w w H o  *paso- Apnue~u~enbno  K p a c ~ ~ a ~ p y q e ~ v C i  ~ e n a p a ~ e ~ ~ u ~ e c ~ o a  s a ~ a q e  n p  
~ a ~ b  n. P ~ ~ H o c T ~ R  zi = xi - yi,  ~ 3 :  noTORblX k ,  pasnomefl i l o ~ a m v ~ q b ~ b l  u r u n o ~ e s ~  s ~ a r e c ~ a e  c ra r f i c ru~u  ~ p ~ r e p n 5 1  z ~ a ~ o a  pacc~a~pu~ae~011 
(n - kn) Pa3HPSTCn OTPuWTenbHbl. BOSLO~HOCT~:,R~B~HCT.~ ,a =. y, MOW- C~H& 4~&o.  n o n 0 k h ~ ~ n b H b l i  x,, u b~puuaierir i iblx' '(n - I(;;). 3 ~ - '  

HO5MCFnmWTb (etnn xi =:~i, TO us ucxontor,p o 6 - e ~ ~  n M O ~ H O  Balvqb . ~ p ~ ~ e @ u a  n f j b ~ e ~ ~ ~ . r u n ( l ~ e s b G ~ r i n  s a ~ a ~ H o T O ~ y p ~ ~ ~ f l - ~ h a . ( ' Y I ' ~ b t i ~ . ~  
qucno Bbi60~0'iHbl~ SHBV~HMA,  COOTBeTtTBylo~e ti = 0). B. peayflbTare AeT runoresy wez.a6ucnwo~~u Bbl60po~:mrna. ,KOCABB .o r~b l~e  ~ H C ~ W  

nonyqae~m n o c n e ~ o s a ~ e n b ~ o c ~ b  n o n o m n ~ e n b ~ b ~ x  e+* (zi > 0) ,, OTPM- u ~ e n b ~ b l x  kX unu r u c n o ~ o ~ p n u a + e n ~ ~ ~ x  ( m - ' k ~ ) ~ . s ~ i m s  npesbrruae~ 
uaTenbHux [ti, 5 ~ ; B ~ H H M X . ,  . . . . .. , 

i: . . ~  . ,  . H V . m e  rpHHqy .~KPu~uqecKoe 3Ha.lenme) kqz;+,., ' T ~ K  K ~ : C O ~ ~ I T W I  

13 n a q & ~ r a e . m n ~ p a ~ * u  B ~a6n: 5 . 6 . 1 . . n ~ ~ p e a e ~ ~ , , ~ o S n ~ ~ ~ ~ T ~ n ~ o r r b  , o B Zi c a decosuecmli!,! i o  
I .. , , ~  .. , t ." .. , , ~, , 

TaKMX n s u e p e i n  i n s  n = 17. 3*&b t 10 - rucno nbj,on(nTenbHblx - ,  , r ; p(& >,$,,.. ;(n-K,) > keli.,) . .  
3 ~ a ~ o a  (pas~o@re~) ,  a. (lt- bn) = 7 - rucno OTpUqaTUICHblX 3HaKO. . , .:. . . , 2 :  , . t. ., . , , ,  

~ o c ~ e f l ) .  - Bonp=fsa~nrovae~m a TOM, MOXHO nu.cqnTaTb nonYqenHble . .= P{K.S,k,+,,):+,P((n - K),> kab3,] =.a. . s  ,(j.$ 



Yq~~bisaa,  910 KpuTu~lec~oe 3 n a ~ e ~ ~ e  ka/2;n - qucno Llenoe, .oHo, q g n o ~ ~ ~ b ~ ~ . ~ o p o + . @ ; = . ~ ~ ; u  wwcr o r p u ~ e n b n ~ ~ a : o n o ~ ~ ( . ~ ~ ~ ~  -3 
bnpensnne~q 'ucxo;psl us onno#pe~ennoro sb~nonnenun Ael)aqen&s ,. p , n , ~ ~ ~ ~ ~ o ~ ~ w a , ~ ~ u n ~ ~ : ~ p ~ , ~ , ~ ~ g ~ a n  r~p0faa ; ,X~~~~ea jy .m8~epc~1~n~- ,?n~na? 

, , .  . , , , - .  1 ,  n n npqene~nn: B ~ P O R T W O C T ~ ~  BW&~O~?& ~~35rae~3:!,~K,-'~9,~3? ".b;Qy 
~~ ~ 1 %s&&i a c ~ ~ ~ ~ ~ & ~ ~ & o c ~ P ~ n ~ ~ ~ ~  patnp~h+kwi ."nwa nono F, ff 

P i K n  2 k a ~ r ; ~ }  = hioplo s.,sbBh wp:Palnb~o~ pscii~q,en&~~ 8:k: @,(I$ 
er: ~ ~ ~ 5 ~ l r  ;+;1,,96 ~ M : ~ ; & , ~ , ~ ; ~ ,  =1,l63,,0? :!TIP hoy.6hmitaiWm: uw~ 

-. . 1 . ' 1  (5.64 , K . F  q , ~ o - p s n o ,  &,on;<, = .12.. rro,  nparrmrecw :coenanaer c,FQr+ 
n 

(2 qy,yu! sna~e~arenuey, - , : . . ,.: , , . : , , . ..;. 
: , .:. . . P{Kn 2 k = , ~ ; n + ~ )  =. (;) 2 < 5. . . . . .> purepu~ wamq-me .~QMOT~+HHOG aauaqu nponeimn :RUBOITCS~I. ,: , . , . ~ ,.. ~ . .  , d = k ~ / , 2 c + ~  , , .  fisyx.,sbl60pe~ ~ o ~ e r ' 6 b l r r  -npuMeHeM,qnn. I~P~+KH rU7 

Mnaqe rosopsl, npuTurecK,m snarCH'uk .r.cna n g n g r n ~ ~ e ~ ~ ~ ~  .ujjh oTpuua- 
~enun'ax ucxonoe -n~u6onbwee ~ m o e  quicno;~n~. Ko~opoio BunonHslerw *, ~e IIB~~KITC. n006ue p a s ~ o ~ ~ 1 1 ~ ~ 1 j ~ w ~ ~ a p a ~ ~ o p ~ o ~ u n a ~ ~ n ~ 1 0 ~  
npasa* 'WcT6 'nepbm ypas~e~un  ($.@:#), unu Hairue~b,-,,e .uen~:,quuls; a .xa~ofidlx ~ p m n n .  unu ~neu~n.e~o&pasno 7 n p u ~ ~ @ n g i r b  m%bhu- 
nnn~'~o~oporo..s~nonnsleic~ n p a a a k ; u a c r a ~ ~ ~ 6 ~ ~ ~ . y p ~ ~ ~ ~ ~ ~ ~ ~ : ( ~ ~ 6 , 4 ) ~  &ep~e~-(nanpu~ep,- s- nc~enomrecl6yxnoneiak,~ ~ ~ U ~ ~ V B ~ H U ~ I  

Bl ;ra6~t. 7 ~ ~ U ~ O K ~ H U R  2 npusen~~~nb~ K ~ ~ U T M ~ & K U ~  3naqenuX Y~ula K W I Q ~ ~ ~ ~ I U  ~.m.): Oa ~ome~6bl rbhpn~eneH 7awpxe.&unn h w  
n0noxmenlrHblx.u orpuaaTenanblx onbrc~ak;,~, pn= vz < 5 0 . ~  YPOBHaMII. n p r - a  1 ~ y . ~ 6 R n ~ u  ( ~ ~ s u ~ u ~ s n ~ ) ; w a v e n n ~  bnno~l  D~ I~W*UI  
sna~ummrw or; 5 Oil;' i0,05; O,O&.i ..>' , ... ., . .-,,>,. .. . , .@a mw.~aC*pasHner+ zg-.*,- ,r&e!W ~ s s m 6 a ~ ~ n ~ s p ' e s ~ e e : ~ ~  

~a~iorm~anoob-e61rue npu.pacc~o~pe~uu 6r(noauanbn&o pacnpenene- ~woa.Pr~m,nwoxp n p u m e n e ~ u n i ~ p K + e p u ~ ~ a ~ n c o ~ ~ ~ ~ 0 4 e c ; r ~ e ~ n ~ ~  
Hmn"yposlTHocTetl, OHO npu nocTaToYno 60nbUlq~ 0 6 ~ e ~ e  BYGOPKU (n >> 1) o ~ 7 ~ ~ ~ ~ . ~ ' n ~ ~ ~ ~ w . ~ o i . i ~ ~ 0 ~ ~ a ~ n t o ~ e c l ~ a n ~ ~ n e ~ e ~ w s ~ 6 o p 0 . ~ ~ ~ ~  

1 u*ti~@enennb~x orpatiuyenuslx na seposlmocia p u q = 1 -p (np-. nq >I) 
Moxer 6bF.b annponpOKCuMupOeano nopManbnblM PaCnpeuweMueM co kpepHHM 
sHaqe!equeu np v nucnepcwea npq. , C y r e ~ o y  . n o n p e ~ ~ u  Ha ~MCKP~THOCTL 

PacrlP*uenenm. r.ucn.a 3HaKOB a.c@unToturecrax +YHKUMII pacnpqenenun 
VUCna nOnOWlTMbH.blX.3HaKOB UMeeT. &In, , ..-I-, . -: 

F(&) = @ (1,. = (5.6.5) 

rae 9(4 -~.a6.yn.upo~annan +yvnr lun~~op~anb~oro pacnmenenMa. Torpa 
nopMuposjl.n~oe KpuTnreclroe ; s . n a v e ~ u e t ~ ,  onpepennetsl us ~OTH,OWC. 

nun ' i , :  , .  .. ' , 8.  .~ 
, ' ' , P ,  . ,< . , , . a / 2 =  l - B(talzd . ,  " . . , .&.6.6) 

Hd$Mup+ahnde ~ ~ ~ ~ u q e c ~ o e  inaqenue ta,zin, kM39n6 c K,faTa.~e&~'3HB. 
, . # ~ .  , .   re^&^ 'k:!,,,' a u ~ x e ~ u e ~ ,  . . . 

I .  
' ' I _  , ,, 

k&2;n - n/2 +0;5 L , T  : , ,  . 
. . .  .' , ,* " ? ' . .  talajn~.= 

' 0,5& . ,., . ... ,.... ,,(6.6.7) 
~. , > , .  . . ?  / , >  . :  . .  --, - I . :: 

( . : ,  ..: ' ;,, 
n p n   TOM B KaveqBe KpuTuvectcoro SH.~Y~MYIR 'kalzs neo6xonu~o -BZflTb 

HauMenbWee uen- rucno ka/zin =[k&.,zj,], . , , f I p a ~ i n ~ e c ~ u  n.nn KpuTepusl 
' snaKob'annpo~caMauun 6uno~uanb~oro pacnpepenenun pepoaTHorreR,nop 

~anbnoa ~pvlnoR ~nbnne n p u e ~ n e ~ a  y w n p n  n >,50., . .  . .. . . 
. . 

nPMHep:e.B.l. nposew~ rnnorey o.ne3aBncnMocr~~~syxab~60por..pan~~~e K ~ L  

ToPblX nPnseneHbl 6 a6n.  5.6.1 (n = 17. B f 10, n-.,k,, = 7). E ypoeneu snarvlMocrn 
a = 0.05. 

Onbenenu~ rpurnqecroe snarewue wcna no,noxcyrenbtl,h(x aHanos mR aananHbu 
o6aehps su6opDr n yponun anaqnMocm. MaraSn: 7 np~noxe~ufl 2 pnn a = 0,05 M 

n =  IlAaxoicu~ ~ p u ~ u ~ e c r o e s ~ a r i ~ ~ ~ ~ i 6 o p b 4 ~ 0 ( 0 0 1 ~ a ~ ~ 1 ~ ~ ~ ~ ~  b:016:17 = 13. ~anxar 



nocneaosarenbnoeru..unnneia -rucno CepMR KWni+rnmarnen~b~x n 3 , a w  
,sheMeHTOY Crpwefl n$BweaeT~ @ w e ~ a B e ~ ~ ~ ~ o t . ~ b . ~ a ~ b t y n ~ ~ r ;  h)1&,jw hH-kIf. rre , 4,: .~ , . n.. , .:... . ,.. ,', . ,, e. w noy?e,;rco~o~ir. . ~ ~ j i d i . ~ & ~ ~ n e n ~ n ,  ,ym.~+j$~,~?d~.;;i?4 
?ma .w&((~e f~q~  ~ ~ ~ a ~ r r ~ ~ a , 6 ~ n ~ ~ ~ . , ~ . ~ w , ~ ~ i ) O v ~ p e - ~ m c ~ ~ e ~ u @  0% 
SnaqrnM xau&,+; Tarc; B ~ ~ n e n o ~ a p p H e c ~ m ;  npun.mennq8 B ~&;6.6:4;, 
cunnsonu, a+wu w d V " r ~ ~ n n p y m T ~ ;  o6pasp pnn wpm! B ~ n p u ~ e ~ ~ r n ~ ~ ,  
K O H K ~ ~ T H ~ R  nocn+goaa~enb~mTu T ~ K M x  c i p H ~  g ; ; ; 1 ' ~ 1 1 ; ~ ~ ~ g ~ ~ ~ ~ ~ ~ ~ - +  
no.nonoxw+enbtiaw MCXOQOB mi.=  a r p m o ~ ~ d r n ~  u&oaOB 
n = 'l.v~-E-se~~o, - r r r c n w ~ m p ~ ~  : . ~ s ~ e ~ u e r a r p ~ : o n b l ~ w  K o n ~ l y  :cny.lan.: 
HWM. o6pa~olul:4 3a.m~: OT ~ o r ~ ~ - 3 a S w c u ~ b 1  ,unuHuasuCupw f c ~ a n ~ w )  
soeuen.mt 'nocneuosaranauQwp. ..- : .,. .-.. , . : :x ;.- . :\, , ; ., -5. ., . . 

:..:~.Kpn~epa~ c e ~ i u ~ ~ . ~ ~ d ; ~ o ~ s y r n m ~ c ~ a ~ ~ n ~ - u x a  Kc,,, KaK<RpdgM#o; 
npnMeHuteTch;~nr; o p p s e g ~ u - ~ n o n ~ a ~ . ~ y ~ a ~ ~ ~ ~ ~  On~w:~~60Pw:i :nm 
rem su60parun3e..s~a'le~~ ~~~cpaa~uealoTUr  r ~ > B t u ~ ~ p o r l f l ~ ~ ~ ~ ~ ~  -E, 
~~.p&i,.g:a .O aoorne.-~m$ym~ c;+ai+c.xe -5. Q Q * - o ~ ~ e m ~ y m  e-P) 
nm~w6opw~o~~t&$i*~oCY z& .&a ~ , X ~ ' J S ? & O ~ O B ~ ~  ! q ~ ) ~ .  
Bpna~or KPU~~~Rc~eFvlIt:Moap~~.6.bl7~,y~.n0n.~~0rola~. w s  n p o w  rnworu 
~ ~ ~ ~ ~ ~ p ~ ~ y l * ? ~ ~ ~ x ~ M a J e ~ C W I C r r O ~ ~ . ~ T M ~ U I M , 1 t l a R p n ~ p  fip-nn~ 
onnoponnoc~a ipacnpenenawft.~~a~yx sb&po~:..i..,q:. 8- i : . : ~ . . ~ d , ~ , , k  .;~r: 4 :!.; ,.. . : . 

.xi &a&., ~ V C T ~ ~ J E ,  pea)n,bTare.snbcia no&~~e~&i;;~qp.uft: Sp&yb~cn OT-. 

, ~ T U T ~  H a  mnpoc:: S H ~ W M O  vnu He SHa3MMO a ~ o  ~n~no-eap.uR.nin.r~o, .  
~(106bl npUHUTb Hnn OFMprnyTb Hyney lo rHnOT~ Ho 0 Vy l laAno~  pac- 

: :  : :  ;>, .... :i 0 , ,z:bti2i.&n;.yd;~@ kkaj, ,& k a/2.... . . 8 ::. ~. , . ~  3 .  .@+.6.8) 
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m(k,,,) = 1 + 2 m n / ( m +  n); (5.6.9) 
2mn(2mn - m - n )  

D(kmsn) = (m + n)2(m.+ n - 1). 
(5.6.10) 

nn Haxomnenuu rpn-rnrecxnx 3HareHnB Huxnea rpanmubc 

cnu m >> 1 M n > 1, TO nMcKpeTHoe pacnpenenenue nepou~~o-  
cna wpnU Moxno annpoKcuMupoBaTb HopManbHblM pacnpenene- 
napaMeTpaMn (5.6.9) VI (5.6.10). C yqeToM nonpasrn Ha nuc- 

C T ~  a c u ~ n i o ~ ~ ~ e c ~ a n  +yn~uuu pacnpenenenun, rucna cepus onpk 
cn eupaxenneM 

knb~oe npu6numenne snonHe nony&nluo an8 npaKTnqecicux 
ecnu rn unu n 6onbwe 20. 

encTaBMTb TaK, q~06bl qUCnO nOnOXUTenbHMX U OTpUUaTenbHblX 3Ha- 

m(k,=,) = m + 1; D(km=,) = 

pu HesanncuuocTu ~b160pornblx 3~aqe~uR cpeanee qvlcno cepnR npu- 
o paano ~onuqec~sy sb16opoqnb1x snareHun m = n,  rTo UHT~UTUBHO 

He noHnmo. n p u ~ e n u ~ e n b ~ o  K naHHoMy ycno~nm m = n runoTe- 
RHOCTM nm.nep.o~a~enb~oc~n npnHnMaeTcn c ypoBHeM 3~aruMoCTU 
BblnonnneTcu ycnoene 

k(1-ol/2);m=n < k z = ,  < ~ = / Z ; F W  (5.6i.13) 

pmmep 5.6.2. nposepn~ rwnoreay cnyraCiHocrn (~eaasmcn~ocm) uannux. npn- 
HblX B ~16n. 5.6.2 [6]. C ypOBHCM SHarMMonw a = 0,05. 
6pasyem nocnenoe.aTenb.ocrb s s u m  9neMeHTOB O+ * u <-a. cpas~nsaa ncxon- 

b160pxy c ~ Y ~ O ~ O U H O U  mepna~0R .Led. Cornac~wonpeaenen.~). aaHHOMy 0 n. 3.1. 
powan MenMawa - sro anasemle cnyraa~otl BenumHbl, no CpaBHeHUW c KOTOPUM 



, ,  - . . :,;;' 
Ta6qu.y 5k.j , 1.. .'--&Ansl.npoeew~n .@nQTeSbl. cnyramocTut 

'~BM60p0K~(Bbl6t3~~ HeSaBUCnMbl ,U OpUHa: 

KOBO pacnpenenenbl) nan6onee S++KTMB- 
5 . 3 8 Q ' .*. . .2" nblM Kpmepuea n ~ n f l e ~ c .  ,mwrrpnfi panep 

bi 3 1 P i CUB. Ilownrwe urrsepcur 06cymae~m BblWe 
0.-n: 5.5.3npn paccMoTpeHuu. nmno~se on= 

~ o p o n n ~ ~ u  sbt6oposno ~pu; repum.Bwn~o~m~a~.  flpunne~wrcnbno K nposep 

Ke cnYqa@Ho-u WW~=T~ .)cpmepuu MHMPCUR npundmc~pupye~ icHa~an~  
wa npauepe, A M  rero paccuovpay,~nwenosarenbnmvb..~s luerrw ~ ~ 6 0 . .  
PorHbtx SHareHnCI, npencTasnennblx 6 ~PPBMX.AB~X YX~OR~)EQX..T~~~: 5.6:4. 

~ o ? c ~ u T ~ ~ M ,  CKQnbKO pa3 B 3TOa nOCn~~OEaTWbMOCTn HMnT  Memo 
Hepase~c~eo x i  > xja ripu i ,< j, T.e. cKansKo pas  amh hoe sHareHwe pi 6y- 

aer hnbW ..asex no~,J?e~l~i?g!?lx JHa,F,kMi Xfl fi @f(C.L?e .H$paBeHcr&O.. KaK 
n Bblwe.~ HasbmaeT- nnpepcwea. Wwee VFCflQ U ~ B ~ ~ C R <  nll..~,;;noro.si 
0 6 0 s ~ a l l ~ ~  qepeg ki. MS PaCCMOTpeHMl np~BeAeHn0A nacnenoea~~bno- 
c r n  MMFM: XI >' 5 2 i q , x i : ( k i  =, 3): tz 5 d6 .= 1). I s 5 "xs, 56 
( k ~  = 2); x4 > x5,x6 (k4. = 2)i!, 5 .XG , (kg ,= '1): xg H=;$ueei uH- 
MPcnll (k6 F. 0). %uce rawro u~sepcmy.g:,~ -4;: =. s k i  = 9 .  Be- 
nurwna g$ = 9 ~ e n r e ~ ~ . p e a n w e a q u e ~ '  HeKOTOpOR .cnyqaaHoC sCslurnHM 

G6, flpu nynesoa r n n o ~ e ~ e  ona J~BMCMT OT 06aewa e ~ 6 o p ~ u ;  noaro- 
arecsee cTaTunuKn; KaK u abttue (n. 5.5.3), paccMaTpwsaeTu o6uee 
unsepcuR G,. Anr npuHnrun unu oTKnoHeHuu HynesoR rnnoresbl 
l n~o ,nan~u  +YHKUUK) pacnpurenenun rmcna uneepcnR npu ycnoswn 

B O C T ~  Hyneaoin runo~esb~. 

> Xi > . ,. '> X,, iMomHo PaCCMaTpUSaTb KaK C8MEeTeJlbCTBO 01- 

auu nouo6noro <6ecnopnp~a$l B nepsd~  cnyqae cra~wcruna npunur- 
enue g; = 0, a so c o p m  cnyrae ona ~a~c 'n luanbn~  u paspa 
2 + . . .+ (n - I)..= n(a - L)/2.,. T~UMM 06paseu, sblhpoqnb~e 

c 9 n;pnnoxe~vln 2. 
" M T ~ K ,  runo~dsa o cnyq'aa~oc~n a~l6opoll~blx maqe~na He OreepraeTtr, 
ti sb16op0.1~an r ra~umu~ta  wcna UHMPCUR b:, n e i u ~  n yi~epsane 

, ,. . 
g(l-a/a);n Q 9: < gallin. (5.6.15) 

Kpw~epua ~HseptUP npuMehUeTU npHMepH0 TaK Xe, KaK W KpHTe- 
-'cepun M stia~os. Onna~o OH Gonee 3++i~ru,wn (&nee MOUH~I~) 

u p  c sblrue ~assanHb~,qn ~ p ~ ~ e p u u ~ n u  npvl ~ e o 6 x o n n ~ o c ~ u  06- 
MOHOTOHHOm UlMeHeHMU CpeAHeK, SHa'ieHMAnsl, Sbl6Op0~ (o6tia- 

aa Tuna +ny~~yauuA. 
' 
Ilpu nocraToyHo 6onbtuou 06aerne a w b p o ~  n'>> .l ( n p a ~ ~ u r e c ~ u  npn 
l a  [27]) Tornoe pacnpepuie~ue wcna U H W ~ C U R  ~ o l n o  annpoKcmMu- 
& ~ o ~ & a n b n b l ~  pacnpweqeHneu co c p ~ H u ~  SHaresueM u nncnepcu- 

..onpenenue~b~~w eblpameHusmn (5.6.14). Torpa Kpn.rm'+Kmue rpaHnUbl 
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vncna,,uusep.cuin (HX t (mb~e rucna) onpeaennmrea ns ~ m o ~ n o w e H ~ n  . . 
., , . .;,. 

, . 

. . , , , .., .'"" f5i6.16) 
1 "  

npuMep 5.6.51 h p k p ~ u '  ~-sswcnui&b (chyra~nocr i j  ' d l 6 6 o ~  b nocrikoqosb 
renb.tmcTbi ns n,= 20 na6nmne~wR us "pitueka 3.6.2, paccrrorpen~bro npm G&+P+~,,+. 
KpWTapnn ceW.  a i lnanM;ypo&enbsnawuk~ or =:0;05. noncyhraew r k n o  UHB.~- 

cam s ananwsmpyemqR,nocn~osaTenbHocTm: k~ = b = .4:= 8:ikr.=4 akV5 = 30 
kg = ha. = k14. = kz,~ ==O: ks = .k12..7 6: $ ,= kp:.,=:kl,@, f k~e,=.l~Qy+$~ = c, 
b17 = 2. M u e e  rucno.nb16~p.iboa c l a r n c i c i ~ u . ~ ~ .  pa.s.0 gao - 2 62. sepn& rnnoreay cnyrallno- 
no  rsn. npunowenna 2 ilui ypob*n Warn io t i i t  a --- a,05 aaxounw ~ b x n m v l  i a.rw 5.10, ~ n n  YPOBH~ 91- 

sepmmm rpenviqbi ~puin'*eciclzx. SnbqeTerrriR ziaimc.niun! .g(l-,j,;&j;lOd .g5 j7$z0  3 sw60por~t;lu'cp'aTerrYIH 5. 

64.- go:o2s;zo =?/25. Tau nanatlaranHe sM6opoqnoR cmmcrnrn g& = 62 He na- r s i w c r ~ ~ n  rn~Jia~'ii0noxbI- 
, ,  . . , . ,  

napaer s nureps,an, a a u n p ~ y ~ ~ . n b t  hyqcny 64 u, 125! T,O ymnorqa oL,nuaencuuocru, 
(cnxrapnocrm) ~~~~~~HM snarlFnwtl aonxna 6 u n  oTpspr.y- c y p e e u  a"e rnw  
CTH 'a = 0,dk K " ~ & O ~ ~ ~ M ~ ' ~ ~ ~ B O U Y  nbhb"n~d, icnm ~cnon~sb~bsarh~d'linPm6~~xx& 
n b ~ r m ( ~ ~ i r e a ,  o ~ r j ( i e a ~ n ~ r ~ ~ ~ ~ ~ n ~ ~ ~ ~ ~ a q n m ~ i o r w ~ o  pacnpemerrnd dwcndw~sep 
CUB m o p u a m a u  np~~n~ae~maw:r~-daRnrmm~cnb~~,  npllMeelUrenbHD ,,K. '':. panus~pm- 
F!Y np~uepy.+g-?,.c-R!?5!r@(Gp)~ = 9% A(Gm). = W 5 .  $ , .~o rse~ .~~nmn  c, 
(5.6.16) nMMev . Ik?,qq,ao ,. Q5$$&54.2,5?;% ~ ~ ( Q & ? W ~ ~  - 953/i5,4)..=., 9,025. 
Mcrioribry~ raKnu* nopranb~otl .  ~ r i i n u  p a c n p e ~ e ~ n l , ' i i o n ~ ~ a ~  gooz5;zo.= 125 n 
ga,srs;~o = [64,62]C 64. Taswu 06parou, annp~ucm~ag~n  rorli~rtipitrr~~ple,%hn~ n p ~ c  . . . , .  
6 n n l l e e l ~ w ~  nop~anbnb~~~pacnp~~pnwueu aaer i o r x e  ~ u n o n  0, rmnorese cnyqaRnocra 
npenqasnennon BY~QPUH. npu  n ~ k o r i b ~ a ~ , m u  ~ p n ~ e ~ n ~  sepiim'rnnoresao wesasucw 
Mocrn srnx we e b ~ 6 q m v n ~ x . s ~ a v e n ~ ~  6 w a  npnnnra. Ran~Mn npmep unhmrplapycr 
paannrnyw, :yscrs?ranwyb m x  asyx Kpwrepwes nponepy ynoresu. c n y y R n o q r  , ' 

D' l i  . , I , I.. . . 
8 ,  , . \  i. ji,( . ..:. , ,., , . . , . .  ,,, T i ' , .  

> \ >  .. ' .  .r , ,., 1, : :. Konrponb~ble sonR4cu ,gbwrn  .~. 
' ' 5.f. 8 rb $mmrne dapin*etpuqe&x R we~p;iCerbn.rdi&x-ke~buo~ np&&p~n m-. 

,v . . . I .-,. . , . .  t i  . ,,i '. >', I L t q  ,, ,;, nor-? ,, , , .  ;.' , , ,  . , .  , . I  , '  
. .  . . .. 5.2. B narnx cnywarx ncnanbiylorn xpmrepnm npowpnn gn,qoreq ~&cwFH*lanbnoR 

anocrepuppiioq w p o ~ ~ ~ o c r u , . ~ a ~ c u ~ a ~ b ~ o r . o  npawonpn~6nn u ffpA~anA.p:cpna? 
5.3. K + ~ o d , ~ p n r e ~ ~ ~  Haablsaercn,.,e=swquep;? nndneF ~du (+  t~~.eq?nnbtu 

..., . . > I . . .  rpnrep&<ii hpos6pm m x n b ~ x '  &nor&? ' . , 

.. , $41, Kan sbi6wpaeTcu suu rnnorernrn~oR +ynrwHpacnp+aeneml npm npo.epne 
rnnoreab~ cornacun? 

,:.$6. ,npuflennrenbno.x % y & o ~ ~ q a  oblfcpe,~r:, ~ a p e c ~ y a ~ ~  cpennnr a y y ~ n e ~  m 
n~unecm,npasnno n~m,v~~n:  r y ~ o ~ ~ = u  3 = . npom. ,=nwep~ar~-~,+ '  = :$,>)i no 
~puiepulo W e 1 i ~ ~ d l v i r k b n a  c gpbeneu a~a~l i~ac%l; . 'h~b:o5~'&tLi  sb16oplin n = 20. 

~ ~ & . f l p n ~ ~ ~ ~ i e h ~ n t [ ' k ' n e ~ a ~ n c v i k a ~ ~  bli60pi&'b6~i~a:~h!&crioie~~n#nbdb'1kpar 
n~eaulennen*(P4.2Of.c nbrnoqbto kpmrepm MaKcnuanbnoro npawonouo6~n .awn n p  
oy lonwn~p~n .cumr t rb l  A = do pp,%rue aq.b~epwrnnu.~X.= h. . , , ~ ~ , ::;. . 
. 5.7. nonarav, -o,,gyqaApble ~e~nr)n$,w!JI n Y~ :~L I~PPQYVM~ m~a?euq.1(0~,opbm 

npuseuenu s ra6n1 5.6:1. PacnpeneneHm n o n o p ~ a n w o ~ y ~ ~ o ~ ~  nposepur;(r yposne. 
snav*dc%Vor =0;05) ru i iore iu,~ paaenti&ui c@uuin*a%kk~ir0ioi\i R ~ e n r p & ~ .  '" 5 ! S 8 . - h  ypos~n a+arnn*icru.b = 0,05 na"wi"oiost ipbrepulxri-~sad@r,npbaepi+ 
rnnoreay o cornacna S~I~O~O.IH~IX nannw. ~ P H ~ F I ~ W H ~ X . ~  m6n. 5.6.1 unxcnyrrRno0 
~ q n r u n b ~ , ,  &- nqp~anpn,uy.,.pacnpege~en~p, .I' ,, , , , ., ,, 

.%?. Mcnqnba~n SpnrepnR xw-?sanpar,nposcpnrd rup~leay oanopounocrw iny r ra -  
n Y x ' n ' ~ i l i i H  X i Y ,  n~H&iHndix s n6n.  5.6.1, hn Ypo i~r i  B n h ~ ~ d c i n  or.= P,f n n f l p  
onlik&d'no)ila hiBwprikY 'nniepeanb~rpr:nnnpoB;i~in~~ib16op~4wb1~ siiaqhitiih'. 'ndararb, 
r r o  nonwum uwrepwn nsuenflern OT '4,5 no  7.0; , . /  ~. . , , - . , ,  



. .  , , .., .l/ . . , I 

Ancnepcnonnb~k ananns : . ' ' . 
: I , .  ,.: ..., . . . . . : . \  i. . i ,  , . . ,  

, - 
-' jlgln, nposenen,uk, or&~ros ."'mcn$ian,r~ ny,ees& pnd &a~r&oe, sna- 

renwfl ~o ,~opbu ( .~nun rn~  .Ha ~ 3 ~ e n r c u ~ o c ~ b . c p e n n u x  snarenun cnyraulnb~x, 
~ e n u r u ~ . .  3narenun ~TWX.+~KTOPOB nasw~arnr .ypoBnn~n'+aa.~opoe. Ypoe- 
H U ' $ ~ K ? O ~ ~ B  ~, . ,  ,, M O M  'Bblpaka~b& P~S~YISHMM 06pa30~:' B BU* ' ~ U C ~ O S ~ I X  , , . . ' I .  I ..> ~ , 

s n a ~ e ~ ~ # . : : $ ~ ~ ~ g n f i $ x ~  xa6.z$epiS$~ . . .. uny d inne. 0 n ~ e i j e 1 1 ~ ~ ~ 0 6 1 ~ ~ ~ 0 d -  
b n a ~ n u  ~ a r a . n b ~ u x , y & o ~ ~  H TA.. . &anpu~ep, .npv usy*lenwul ,enu.nna' 
u s ~ e n e n n ~  sne~rpu4eo~oro  nan~pxenufl.ucTornuKa ToKa. Ha: HopMan6noe 
+ynrq~o~uposanue HeKoroporo ycrponmsa H S Y ~ ~ ~ M ~ I M  +a~fopou Moxer 
nsnr~bCir nanpnxenue n c ~ o r n u ~ a ' r o ~ a ,  a YPOBH~MH ;baaropa - ero rut- 

nennue Bnarenun. B cnyrae nccnenosa~un snnrtnqn KounneKca yno6pe- 
nun Ha ypomaancab pacTenHn ( p a l t ~ o p o ~  nsnne~ca KoMnneKc yno6penu8, 
a yposneM +a~sopa - pa3nurnble coreranun x n ~ u ~ e c ~ u x  sneuenme, 6x0- 
nnurux s  TOT KoMnneKc (aso~a, Kanun, + + o p a  u r.n.) M ~ o r n a  y p o ~  
HU (t)a~ropa naaMBamr KnaccaMu +a~ropa  [13] Hnu cnoc06a~u 06pa6a~~w.  
flocnennus repMun w e e r  npnhnoe ornoluenme K arporexnurecKmM npuc  
MaM 06pa6o~KH nOqBbl. 

npexne  re^ uccnenonasb n n u n ~ ~ e  TO( unm U H ~ I X  Q~KTOPOB Ha TOT 

unu unoa npmsna~ usy rae~o ro  nnnenmn unm ycTpoamBa, aenarenbno, xo- 
TII 6b1 n p ~ 6 n u x e ~ ~ o .  YCTaWBHTb: nOny'leHHMe 3KCllePUMeHTanbHble BaH- 
Hue 06ycnonnenb1 nannrueM s a ~ u c u ~ o n u  npusnarra (npusna~os) o r  ypoe- 
nea +a~ropa  (+~KTOPOB) nnu onu s ~ s s a n b ~  mecrnennbluu cnyraRnblMu 
nsnenunuu (OUU~K~MU).  ~ P H   TOM TaKue npepBapurenbnble nccnenoea- 
nun nonxnM OcyqecTBnnrbca na ocnoae o ~ n o c u r e n b ~ o  ndonbwux s p c  
M~HHJX u npyrux sarpar. 

#ccnenonanue nnmn~un onnoro unu necKonbKmx +BKTOPOB Ha ms~en- 
r w m b  cpennux snarenun usyraenrblx cnyraAnblx senurnn Hasblsaerw 
+~KTOPHWM anannso~. Ecnu usyraercn snunnue onnoro + a ~ ~ o p a  Ha us- 
Menrusoab cpenHero snarennn, TO raKoe mccnenosanue ~ a s u s a e ~ m  onno- 
+aKTOpIibl~ aHanU3OM. Msyrenme BnUrtHHS HeCKOnbKUX + ~ K T O ~ O B  Ha U p  

MeH'iUBOCTb CpenHerO 3HaqCHMn HOCUT Ha38aHHe M H O ~ O ~ ~ ~ ( T O P H O ~ O  aHaJlY(- 
sa. 

Ocnoey nucnepcnonnoro ananusa cocrasnner npencsasnenue pesynb- 
Tara SKcnepuMenra B 6une nmneAHoYl 3 a ~ u c n ~ o c r u  o r  yposnes usyvae~ux  
+an~opoe u ux saauMnoro snunnun. a TaKme OUU~OK, Koropble nmsnnrnra 
no Pa3HMM HeKO~TPOnHPYeMblM nPUvHHaM nPU nPOBeneHHU 3KCnepUMeHTa. 





i=l 

Yru~b~aan coor~oue~me (6.1.1). nonyraeu 

. . 

?TOY . w n ~ n ~ p q u ~ ~ o ) ( ~ a ~ c s m o  ann ru.giga.peneneiI MAY .. , , , r :  



F;,,, > Fa;h-l;n-h. (6.1.261 
. , ~. ~. ' 
;h-l,n-h H ~ x o A ~ I T ~ ~  no ta6nuua~ rpmrnvecnnx anaqenum ,F-p&npe- 

.. . : .  

. ,  
u nynes.3. runo~esa nepna, TO OU~HKH mucnepcuA s: a 8'8 &on?- 
MqaTbC. MCXnY C O ~ O R  nUWb ~nyqaAH0 U B IlpenMe npU n > 1 

OTHOUeHUe (6.1.25) CTpeMuTC. U WUHUUe. ~ ~ u : , ~ T o M  spl6.?p0r.~a.n 
mHKa eyne~ nonasblsa-rb c 6onbuoh eeponrnociblo nuub HUYUIe- 

i ,  :. , 

, , , , . . , , ,  . 

M3 3TUX C E ~ ~ T H ~ W ~ H U ~ ~  U~hP i i f yn  (6:1.19)-(6~;21jbun~o, +r&j nPHMeHhl 
TenbHO K nynewa runorese naapan ~q squrnn  s , s: u sa onpepenneT 
O ~ H Y  H TY x e  HCCMeWeHHylo OU~HUY nucnepcuu aHanuaupyeMoR CnY9aRHOR 
WllU.lUHbl: Tan KaK'CJly'ia@HUe BWHqUHbl QA U Qji. WHMHO. H e ~ ~ u i u M b l ,  ; , I !  . - 
TO ~U~HMHO ~ ~ S ~ B ~ C H M ~ I U  OUCHKU ,.~mcnepcu~7 S$ ..u 8%. , ,  . .. 

B cnny cnena&oro.sbl~rs lnpennonoxenutl o TOM,.  TO .sb160por~ue 
sHaseceHun yij nesasucuMbl u pacnmeHu,.nopManbHo.c onurHanoablNcu nu@ 
nepolulum, cnyraRHan:.scnurn~a .QE/u2 nMemxt+xsanpaT :pacnpqenenHe 
c UR = (n - h) CTeneHnMu csofionbl sne sasucuMactu~r.xapa~~spa, npo- , :: ,.,.> >'!, . 

. I. , , , . A ~ e p e ~ o 8  mnotwu. Pacnpcnene~me c n y q a ~ ~ o n  B W M ~ U H ~  QA/$ sasncuT Y .  . .., 
0.7, ~ u n a  runoTesu. ~ P U M B H H ? ~ ~ ~ H O  ic nynesoin runoTe? era CnyraRHaa 
~ k m ~ r w ~ a  pacnpeneneHa no 3 i i ~ d ~ y  ~ n - n s a n ~ a r  c DA =..(A. - 1) crenennMn 
c h n u .  B  TOM cnyqae nnn nponepnu Hyneson runor&u MomHo socnonb 

. . ., . , . . 
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TaBnwua 6.1.6 

--989691 96 .:,.,1-1351, :. :. 87;75 - : 
67 67 55 42 

' D  - 7 9 6 4 8 1 7 0  , 294 
. 9 0 7 0 X 9 . 8 8  . . 32.7 

; M p h j  i Bj CW *t ~ i .  x$, . 
1 -10 -1 -20 -35 -66 4 -16.50 1726 ~ ~ 9 , ~  : 
2 ' 28 26 . 21 -8 ,  . 7 1  : 4 ' .17,75 1917 1260.25 -3 -3 '1% -28 . . 3 . ~  ...-.49,!; . 4 -12.25 1027. m . 2 5  . *:: 

9 - 6  i 1 , : 14 C 4  - : 3 , s ~ -  238. 49.00 
. 20 o' 9 18 ! 47 ' ' 4 ~1,r5 805 , 552.25 L C  y B e n u q e ~ ~ e M  qucna ~ ~ K T O P O B .  T.C. npu nsyx,  ~ p e x  u Sonee + a ~ -  

k, npou&ypa ~ x c n e p c u o n n o r o  a ~ a n u i a  npUHulnnUanbH0 He MeHfleTW. 
~ b l ~ u c n e ~ u f l  SHaqUTenbHO YCJlOXHXtOTCn no . Me'Pe ~ 

~ 0 e n ~ ~ e H U f l  , , rucna 

r o p o e  u v u c n a  yposnea +aK~opoe .  
P a c c ~ o T p U M  C ~ ~ H O C T ~  L I ~ ~ ~ + a ~ ~ ~ p ~ ~ ~  a n a n m a .  ny-b u ~ q a e T c 3  

. r ,  . ,  . ,  . ,.; 
6.2.1. m a ~ ~ o p ~ b l  ananms c ORHUM 

n a 6 n m ~ e n n e ~  B * R ~ ~ @ K ~ u . , ( w I O I ~ ~ ~ * )  , ' . 

f i yen~orn  ( K ~ ~ T K O ~ ) ,  COOTB~TCTBYK)U(~@ nape yposnen (i,j). 6 y n e ~  ~ a -  
Tb mmo ~ ~ 6 n u q e  onblr~t.~x plaHHblX, naxonnqeecf l  Ha nePeCeqeHUu 

pasno n = hq. T o r n a  ~ a b n m n e ~ n e  Y;j flBnfleTC8 B b 1 6 0 ~ 0 9 ~ ~ ~  3Ha- 
n e ~ ,  n o n a ~ s m ~ u ~  6 nrehKy,  COOTB~TCT~YKIUYIO YPOBHtO ( ~ ~ K T O P ~  Ai, 



. , ,  . . ,  
- 

, , :  , . .  . 

K ~ R  H npu o ~ n ~ a ~ t o p ~ o ~ a ~ a . n u ~ e ~ n 0 1 1 a ~ a d i ~ 5 1 ~ ~ T o  b k 4 6 ~ ~ 0 r ~ b l e  3 ~ a -  



OU~HKU nucnepcuu u2 no + o p ~ y n a ~  (6.2.11)-(6.2.14) ocraloTcn a cune 

u B TOM cnyqae, Korna nynesble runo~Csb~ o pasencTse c p w ~ n x  sna.reHHn 

no OUHOMY UnU 0 6 0 ~ ~  +BKTOPBM He nOATBePXllaloTC5l. AUUb 6~ UCTUH- 

Hoe 3 ~ a q e ~ u e  nucnepcuu BO Bcex ~ a 6 n l o a e ~ ~ u x  6blno onmnaKoeblM. On- 
HaKO B 3TOM CnYVae TOnbKO OqeHKa (6 2.14) UBnUeTW HKMeWHHOR OUCH- 

KOY~ nucnepcuu u2, a ocranbHble OueHKU nucnepcuu atianoruwo (6.1.27) 









nnn, npunucaa naxnoMy na6nmne~um xi nopnanonu~ H O M ~ ~  ri.,,coo~ae~- 
c~aymqua UTOraM CpaBHeHUfl C OCTanbHMMU Ha6n~)~eH~flMU Xj. (i # j). 
 TOT HoMep H B B M B ~ ~ T  p a n r o ~  cooTnercTsymuero ~a6nronen~n. K ~ K  npa- 
sww, naur6onbuul patir npucsansaem ~ a u 8 o n b u e ~ y  sb166pi)tj~oWy stia- 
vennm nnn rvlCneHHOi3 B M ~ O ~ K U  unu ~au6onee npennov~u~eribrio~y na- 
vecTseHHoMy npusnany. B STOM cnyvae panroM i-ro ~ i 6 ~ m n e n u w  (cny- 
r a n i i n  eenurunu xi) nanreTcu ~ o ~ e p  tiema T~, , 'KOTQ~M 3aHuMaeT zi 
B ~PUaUMOHHOM PIInY. 

Ecnn paHxupopaHHblR, psln couep iu~  n ~a6nloaenni, TO C ~ M M ~  panrqs 
RonmHa ynosneTsopnTb ycnosum 

. . 
'nycrb, nan u n.. 6.1, B pe3ynb~a~esncnepa~e~a  nonyreHo h cepbiR 

K ~ ~ Y ~ C O B C K O A  cnyvaRHOR senuvunw ili(~11, yn,. . .,~r?,),' 
yL2,. . .,yzn,), . . ., ~h(l lh1, Yh2,. . .,!Jhnh), mOTBeTCTbYmUIuX h YP* 

(nnacca~) HenoToporo usyraeMoro +anropa A. Machi namaoa ce- 
nb.6opon pasen hi, i = 1,2; ... . , K .  npu STOM &wee vucno ~t.160- 

H ~ I X  s ~ a v e ~ n i  n = Eni. ~ T H  na6nmnenuu sanuc~iam~cn B ~a6nuuy 
T86n. 6.1.1' (&a nocnepHux payx cfon6qos). &fl npoaepltu HyneeoU 

TeSbl Ho 06 OAHOpo~HocrU Bbl60p0~ (~b160pnu BSnTM H3 O R H O ~  reHC 
~ H O A  COBOK~~HOCTU) nonaraeTcu,  TO Bee h B U ~ O ~ O K  MOXHO paCCMaTpn- 
B i a ~  d&~y (Li6%epu~en~ym) B ~ I & P K ~  us &qea,renepdnb~o~ rdeoxyn- 

n 
1 ,  . . , , U. npopankupye~ ace ~ a 6 n m n e ~ ~ f l  sMecre (nanpu~ep, OT MeHbuero 

, z r i  = n(n + 1)/2, . =Hun K 6onbrueuy s~arenum), nymb ~ i j  - 0 3 ~ a v a e ~  p a ~ r  ~ ~ U ~ U H M  

, . ,;h i=1 . ,  . . . .  
 TOR waMecTHor panmuposannoa nocnenosa~enbHqcTu. B pesynb- 

~osopoe nMnon,nneTcrt, ecnu :see ,paHru pa3nurHbr ( O T C Y T C ~ B ~ ~ ~ T  c ~ n n a ~ a m  ~ X H O  cocrasnTb .~a6nuqy,;, coaepFawm. sMecTo wcneHHMx- snare- 
ume; pa~ru). O ~ H ~ K O  .,aos~pmnb~ cnyva.n,! Korna q p ~ y n b s a ~ e  p d n x u ~ o a ~ -  , . . . lL. . ... . . 

HU. B puny ~ Y U Y T  C0BnanaK)UIUe paHru, O ~ Y C ~ O M ~ H H ~ I ~  TCM, wo HeKOTOpble . , . . i . Ta6nuwta6.3.f~ 
SHaVeHUfl unn npU3HaKM MOrYT 6 M ~ b  Hepa~nUqUMbl. flopo6~an CWYauun, 
nqnpu~ep. M O ~ T  6blTb dyenoane~a ronevnor T9qH?CTbIo. UVM9pUTenb 
HMX Y~TPOCTB npu nepekne v u c n e ~ ~ u x  s~arenHR b b 1 6 0 ~ ~ u  a nai)uaquo~- 
H M ~  PnA. 8 TaKUX CnYL(a8X UCXOnHaSI PaHXUPOBaHHaU nO~AOBaTGJIbHOCTb 
r i & n ~ n a 6 ~ ~ b : n c ~ e ~ o a u p o i ~ " a . '  Cwq neke~o~upo~a~di r ;  CQcTohf T O M , ' ~ ~ O  

~ a k ~ d ~ y  MS ~ ' ~ U S H ~ K O B  c OAUH~KOB~IMM PaHrbMh f l pnnk~b i~h lo~  panr;: pa& 
HblR c ~ ~ A H ~ M ~ ' ~ ~ M & M ~ v u ~ ~ K o M ~  sna;enud T& dm, Kd+& OHM 'i(enu~. 

/ !  HanpuMiB, nyc'ib ~CXOUH~.IA pa~x*( i~o~ann&R p n  MS 11 npU3"aK0d HMW 

SHU: 4; 6; 4; 2; 3;5<5; 5; 1:; 3; 5. Pa'~r 6, nax6&ulhh&'na azopo~ id, 
Us'nUTC5l H ~ w ~ o ~ ~ ~ u M ,  nOSTOMy B T O ~ O M ~  'nljhs~alcy Ha~HbratTe p a ~ r ' l l .  
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- .: . . > .  

npnuep 6.3.2. B ra6n. 6.3.6 npmeeaeuu panr an. nnrH YpoBHefi (n = 5) +an- 
B ,, rerblpeX y p ~ a n e ~  = 4 +a~ropa A. ~ ~ 0 6 x o n n ~ o  c YpoMeM 3Ha'inMocm 

nomu PaH?,.W??98fZT9$pn9 ~aqnq . .  . . ,. ?. ..-. . .,,. .* .4, *a,?:.;. , . ~  : :~; 

,a. . : ,  .; 
cnpasennuea nyn&a@ rario-rehr, ,*rmaa* crpoKa i)eAro&yReT 

nPdhcT~bJl~Tb ~ny*llln$'rb nepet~aplo&<y.s,~e-~~.o~ .&- n?-;crpH d*k( 
n e m a i l o n o ~  n! A we own ~ a s ~ o a e p 6 d t ~ ~ ~ .  hd&w6A,-.3d.d4w wECMaTPuL,, 
aaeT& - ~ * e  8. n'7.2.2 ~ J I % ' h p ~ ~ p ~ ~ : ~ ~ ~ O T e J ~ l  o. Y~uu~, , -Te. . rornDCO- 
6aHHocTU . . ( K ~ H K ~ P ~ ~ u ~ A ) .  B k a q e c s ~ ' ~ T ~ f t ~ k l i ; h & n b n 6 Y P e T ~  cthincmka 

, , .  .? h ,.: , ... 
I .  , i _ , , , . ..:: 

'. . , . 



6.1. Kanae npeinono&enne o pmperienenw~ s d o p o v ~ b x  snasrwnl n u n r  s oc- 
nose- n~cnepcwo~~ar6  ' (~accnrec~oro)  awanw? ' , , ,  

6.2, B KaRnx,mysanx C n w r  n p n n i n m  H ~ ~ ~ P ~ ~ W ~ T P H L I C S K H ~ ~ ( ~ ~ ~ O B ~ R )  pucnep 
cwonnblfl awanm~? - . , , .:: 4 '  

6.3. ~ K O A  cmryaum coonercAyer ~yneria8 r w n o m  npMMpHTenbH0 r yposnnu 
npn ~ n o ~ r i ~ ~ o ~ ~ ( \ w c n e ~ C d n ~ o ~  anarinse?' ' 

6.4. 4rdh-&nei n&pwrb Lts9x+ailopnb!U ~wcnCpWoir~blR iii,aj, c unoro- 
K ~ T H ~ I M H  wabnwnenm~n a nqe'Rrax no cpasmnnw E omo~PPTnuwn ~ a 6 n w m % u n  B 

xreAi$ax? : ,;., ., , . .. . . 
6.5. B n6n. 9.4.3 Lw. 404) n p ~ W l l e ~ u  qbl60&."blt ~ . ~ w m . & & ~ ~ w ~ ~  cny. 

saflwoR edwmnw Y s nnm, rkra* nnaud. ( w n  nnrw ypospel(). . Mer6hoM'wenepuc 
&nor0 hnanvla M n i m  smm, *TO ' d ~ K ~ d m u e - b p e d n w ~ n o ~ y ~ ~ ' ~ k u  yL;i = 1...5, 
c y v m e c n ~ o  orn~valbrc i  OT dularo w & w r u o r o ~ m  y.. c ypowru ~ ~ H H M O ~ , ,  

a = Oal. . 

3% 'i i-. - > 

, . . . . . .  
? , : . .  . , '  .. 

:;>, , . L 
~~ ~ 

1,: . I , -,, -. .. . . 

E ' ": . . .  

T i ,  - . , ,,, . < ~ A B A ,  7 . . . 
8 . , ; :  ' ' . '  , , , ,  ;, 0 , .  , '. 

- .  , . i ~ o P P e f i . ~ u , ~ o ~ &  ; ~ ~ B H C W M Q Q T ~ ~  . 
. 

,: ... ..!, , , , , . I -  : , : , , .  . - , :, . : . 

rnfi ~ ~ ~ K ~ . , _ O ~ H ~ ~ C ~ M Q ' ~ ~ R T H ~ ,  r-ro,aannoryaprsrac renooelca 
.KM c n y ~ i b  ma ~nuner  Ha nomy .  lloaro~y nw6xonuuo sue pas 

pi(HYTK4T&.~aTuCTMl(yKan s a e u , q ~ m b  n u h r o  snna..n&a.~&~n H+ 

a c npnrwtioo sasucrr.h#omn nsyraeuw ninennR H ~ Y T ~ B .  
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.~. 

{ P M { x ~ ~ M { x * Y . }  =3DxKn npu i = j ,  . M{x:x,~;.} = 
M { x f ) M { ~ j q }  = DxKxv npu i # j. 

s a ~ e ~ e  - 0 ~ ~ c ~ ~ ~ m u l u x  unne~ws  x na 31. npu syvucnenmu cpcnHux , 
Yenun cn~qafinblx ~enu'i*~, STO~UIUX B '~ucnurehnx (7.1.13), npepc~a~,,~ H T ~  ~ o p p e n l ~ ~ ~  T.XY, ='0,2. Mepwrbcn, vro rky- = 0.2 we npdihaoperlnr 
nmnHble CYMMbl B BLIne'QBYX CYMM: OnHHapnUx npm i = j c L(UC~OM qnenOB pxy = 0 c ypoenem a ~ a . ~ ~ u o c m  a = 0,05. 
n a n~oanbw npu i f'j c qnbno~ rnenos n(n - I). n ~ c r a s n n n  
nble MOMCHTM B HQ(onnb1e nwpaxenun, ' UMWM . ' j  

, Mnorna sbl6opornu~ KO++MUU~HT Koppenflqmu npuMeHnmT 8 rave- 
l Mepu sasucuwocru BY~OPOK. 310 onpasnano nurub Torna. Korna cny- 
w e  senuqnn~ MMeIOT nopwanbnoe pacnpenenenhe, Tart .an nnn nono6- 

-? ., ,, : . ,  , ,  . . 

, . :..., : .> en, onpe&enreMoR (7.1.14) [8, 31, 37 u np.]. , B ~ e n . e  c 3TUM H ~ O ~ X O A ~ , M O  

repnnyrb eqe paa, r r o  nnfl pxu',' 6 i u ~ ~ u x  K f 1; nono6nifl innponcu- 
un M ) ~ M O W ( H ~  nuulb npu oqenb 60nbuux snarenuax n. 

~ n ~ e ~ s a n - b n o ~  oqen~u cyqeCrseHH0 ynpOqaeTcn 6naronapn 
. . .  . . . .. 

! $ 8  ,..,,, 

r l ~ ~ ~ e ~ ~ ~ e n b ~ q  K raYcWDCKUlvl CnyqanHb~M BenuqunaM B [B, 721 npuse 
~ e ~ b l  ~ P ~ + W C W  O Y H K ~ H ~  w u : x H ~  r&(fi~~,.n, ^O H wpxnefi r2(pXy, e , ~ )  rpa- 
n W  &-p(i~rjlbnO;d mrepbhna ucrnnnoro JnaqenHfl ~ o + u q ~ e ~ ~  
~ f l q W ; p x v  nnfi A?MPUTW~.HOR M P ~ ~ T H ~ O C T U ~ ~ - =  0,95; 0.99 u o6ae- 
~ a ! l ) b l b p  n or 3 44 400. 3 t u  x e  'pa+iu~u HC"U~,,&~~~ fin. , ~os++uq~cnrb~ acuMMerpuH w srrcuecca yz onpcnenn6s~acne- 

UUMU &pkiyn'a~u [B. 13, 37. 53'u ap.]: o ~ b i a a ~ u n  E * P ~ H ~ ~ O  u- nuxnero ~ p u ~ n . t e c ~ u x  snakwma ,.inn s~,l&poqn~- 
r ~ k + O n u n e ~ ~ a  KoPPaIflUuu rxy npm nposeplce runolesu 0 3anaHHOM 
?Ha!W+fiu .CTfin!!On) K&(~)UYM~HT? KOppnagnm P X ~  n ~ .  ~ B Y C J O ~ H H U X  

Fppene? snaquMocrn .q = ,0425 P 0,05<, n ~ u ~ e n m ~ e n b n ~ .  4 p,pesog. rune 
~ e a e . ( e x ~ ~ =  0 ) c n y r a ~ a f l  sen~v,u.na t = r&J(n-2)/.(1 -.r$y) ,,,,,eel" D(z) = 0; = l/(n -'3); (7.1.18) 

~ a c n ~ e n ~ e n ~ e . C x b ~ ~ r n t a  c v;= n:-,2-qcnenn~u C B O & ~ ~ ,  [z, 8. .31, 371.. 
~ Q ~ T Q M Y ,  FH o k n a q n ~ b  t. - K P ~ T U ~ e C K . ~ s ~ a ~ C n ~ e C ~ - p a c n p ~ ~ n e n u n  c 
u ,crenevaMu OBO&AM. T O  ;n&uru~~.  ~, .~ 

, . ~- 
H He ~asucnr o r  ~ n a v e ~ ~ ~  PXY, a ~os+c!auquen~ ~ C U M M ~ T ~ U H ~ X ~  .iipu 

no ne6onbrunx 3~aqenuflx n 6nmsor K nynm. Heo6xonu~o ralcxe 
,  TO BTOPOA (nonpaso~nuri) wen y mz npu nocrarovno~60nb 

n Man no cpasnenum c nepBblM cnaraeMblM u nO9TOMy BTOP~IM ~ ( n e n o ~  

TMqeCKUX SUaWqUR dbt60por~om K 
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Pl. - , . 

~op~ennuwu, naxoauw r ~ y  KaK + y ~ ~ q ~ m  OT,,~:. . , 

. , v , ,  , 
ucp(2a) - 1 

. , rXy = (7.1.21) 
exp(2z) + I ' . , . . ' , . 

Ynpousnum pac~e~oss[2,8, 35,:51 M ap.] "puixnenw ta6nuqbc ripe- 

06~asosanun ~ ~ ~ ~ P o ~ H o ~ o  KO~++HUU~HT~ KOppefi~uuu (7.1.16) n (7.1.21). 
, Bbiub (n. 4.8.t) npU$feHuTeribno K sbibpoqnorry cp&"ehy, Hkeloueuy 

HoPMan6~blYT s a K o r i ~ a ) c r i ~ ~ k n w n ' c o  cpennuh s ~ a ~ e ( l n e ~ ' i i ' l i  fikcnepctl: 
D = gajn* 6bma nonyqena +puyna h"nn onpqenenun nosepulendnblk 

rpaHuw no ~WaHHoA RonePUTeJlbHO$ BepOnTHOCTn 7. n p ~ ~ e ~ ~ ~ e n b ~ ~  I( 
. . 

sscaen~o~  ~an 'qnne  HMeeM . . . . 
. , 

' 8  

i . .  P,{lb -%Z) /UZ~ ? It1 = T+,, (7.1.22) 

t ' ~ o p ~ n p d s a ~ n a ~ ~ o ~ ~ a n b ~ o  pacn~erienH.#n c n y q a A d a . ~ & ~ q ~ ~ ~ :  
, , nisu STOM napamp ti o r i h e n n i ~ c s ' u s  ~ o i / l ~ u e ~ ~ ~  

* ' , , , , .  - ,. , . . 
'I , .: . ~. . qt,) = (1 + y)J2 = 1 - R { t  s: h}.. ... 

. , 
Tatnu 06pasok1, ilbmpur&bnwe rpjkuqw aenuqvi;lb, hZ 

, \ ,  , , . , , ,, . .~ . , , 
:- 

. / .p .'# 
7 

- .noc~OnbKy CnYqaRHaR sCnUqUHB -2 +y~~uuonanbno ssauuno 0 ~ ~ 9  

sna'i~o COWaHa C 0bl60~0q~blM K O ~ + U ~ ~ ~ H T O M  Kdppennqn. rxy, a cpen. 
~ . + " W H & *  mz, ~ Y H K U W O W ~ W P  yauuvo oawojw.l~o cqnaa80 $,,UnHH- 

H&b! '?~!I?L(~~~?M &+YI.UU~HW K Q P ~ ~ ~ ~ U U M  ~ ~ ~ , , , / 0 ~ e p ~ T e f i ~ k 8 6 1 e  iHTepi 
%n~~a?~#cTfinHoro ~ d + s u u e ~ ~ a  KWpen8.Umm r1. U . . ~ , , M ? ~ H O   pa- 
suTb ++* IIOMPUTenbHblC UHTepBZnbl Z1, u 22 cob-cseTg?&?np. 'Csrnacno 
(7.131)' mu-. 

, 

~ ~ ( 7 2 , )  - i , ~ ~ ( 2 % ) -  1 envo orn~t,ae~cr or marepearn, nonyrewHor0 Ha ocnoae r o ' l ~ b ~ l  Pacnw-eHU@, 

, , 
~i = r 2 =  (7.1.24) C..tleTabCTByeT npuernemon rorworru crarwcrurecnnx B~IBORO~ npn ucnonb- 

C X P ( ~ ~ ) , +  1' , ~xP(?@) + 1' Hun n p ~ 6 n U X w ~ O f l  OWll$M. , .., . . , . '  
%?TUX r i a ~ w a x  c saaannon AonepnTcnmoa s~pomTnoCTbm 7 sal(nmqeHo 
Mnnnnrn snaqenae ms++uuwen~a Koppenngum pxy. 

HopMan**ymulee nWpasosartue [7.1.i6;), ciporo romp. [El, cnpasa- . nHdo:wr .snare~uR ~~I~OPOP.HOFO K+~UUM~I~TB xopponngw~. nenraulero 
s ,npeaenax 0 $ Irxy( c 0,97.. 

dcnn:me 087 <:Jrx~l  < 1, TO an. . B ~ I ~ H C ~ ~ H H M ~ ~ .  .z p.n.ayq~,s~cnone . . .  , 

"Damp . .. t k w u y n o ~  [8] ,: , ,. . , 

, . .  . . .  +lnl -;x'), 
0,;7 < i*l<d. ! .(7.1.21) 

. ~ , , ' . '  . .  : t ,  . , 
:Hd PHC~ 7,l.l npuyaenbc rpa+u~u. nnor,no~~w ~ ~ T H O Z T U  an.. sw6w 

. . 



pa# uMeeT F-pacnpenenenue c v~ = p - 1 u vz = n - p aenenslMn 
. Hynesan runo-reJa He orKnotiueTcn, ecnu rinu aanannoro yposnfl 
CTU a. abdoposnoe anaqenue CT~TUCTMKU Fip-l);(n-p) He npeeuwa- 

KpururecKoe snarewe Fo;(p-~) , (n-p) .  
dn~ep  7.1.4. flpu~e~urenwio K nannblM npenblttywero npnuepa (n = 25,p = 3) 

F-crar~cmw (7.1:29) pasHbl 

rureclroe swarenne F-c ramcr~n~ i n n  YpOSHn SwarnMocrn o = 0,05 n rncna 
C B O ~ O ( ( ~ C  VI = 2 11 fi t 22 cornacno ~a6n. 3 npM0xennn 2 Fo,asja.aa = 
Tan nan sm6opornoe 3HaqeH.e erarucrMnw npesbtwaer npururecnDe sna.rknl 
m, Hynesan rnnoresa 0 HeaasswMocm cny~a'WnoR'sennrriHm XI or cnysaitnblx 
Xz H Xa c ypos"eu wawwocrn a = 0,05 He nonrnepmnaercn. 

hpm n o i - r a ~ o ~ n b  6onbmoR no o6aehny nayuepnofi s b l h p ~ e  .ona rpyp- 
eTCu no CooTeercreywuuM unTepeanaM. H npencraBnfieTCsl 0 bune'KoP 

IIUUOHHOA ra6nuubl (CM. ra6n. 3.3.2). Ha ocnose nannblx 3roA ~a6nuubl  
mcnrerm eb160porn~11 rpynnuposanHbra n o s q b p b u h e ~ ~  ~oppwrrru( l~ 

$1' EL njt(xj - Z)(yi - 1) 

b k u q- Konuqecrsa unrepsanoe nepeMennbix X u Y coorsercreenno; 

7.1.3. Bbl60po.lnoe KoppennuuoHHoe oTnMuenue , : 

.,,,\r . . . i  i,!..!l.,1" I..... ,i , ,  ," 
I ,  . I  m e  fi - onpenenurenb K O ~ ~ U ~ ~ ~ ~ U O H H O A  M 

e nenuneRnoA aaeucu~ociu Mexpy cnyrannbl~vl  senmrnnawn. 
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n p v r ~ e ~ w t e n b n o .  K l ipynnupo~annofl  B W ~ O R K ~  M a . o c n o e c s o p p e n n u u ~ ~  
.HOB ~a6~iwuw.( twna ta6n.  3.3.2) ananoruwwnr 0 6 p a s o ~ - ~ o x e r : 6 b 1 t b  *anYE 
ca~o.sb~pa~ne,nue nnn e~,60pornoro~nop~nuno~nom .o~nourenma , . 

y;,* = 7,15 + 0,03(zj - 10). 

a' pnc. 7.1:~ KpeCTnKaMH nOnaraHbl 
nuemnbmdew roqrn y)i H annpoK- 

I0ul.e KpMSble 6, (1) H g;,* (2). Ma 
swnHo, r r o  HenaHeA~an aaeucHnrwrh PHC. 7.1 2. A n n p o ~ c ~ ~ a q w n  3asucu- 

pati PenHrUHbl Y OT cnyLlaRH~t4 WU- WCTt fa  
' 

&.6nwsra n nerepM~HapoBaHHOA. nu~enuan annpalrcnuawn (perpeccnn) nu s 
He MQXeT XSPa&T@U3OB?Tb .WBUCUMC$Tb Y OT x.. 

lrue B n. 1.5.2 6bmo norasano, r t o  paBeHcTao Hynm~os++uuHe~- 
K.appenn4.u (pxv = 0) He 03~arae-r  orcyTcTsue nenunei3~oR 3asucu- 

H MeMay CnygaaHbl~H - W I M ~ M H ~ . ~  ' h e c ~ e .  c,TeM, e c n ~  i)$,, = 0 .  
n ~ i u ~ o ~ i c b l e  E B ~ ~ U , M ~ ~ ~ ~ , ~ ~ ~ ~ H ~ I M M  F H Y u H ~ M H  OTCYTCTBY~T. 
O C ~ ,  t a ~ x e ,   TO d i i u q ~ ~ a  - ;b2Xy) M O X ~ T  C ~ ~ X U T ~  H H ~ M K ~  

mnnvhn paccmatpmsaehnoil "prpeccfim o* nnAeUHOh. ~ O S T O M ~  npen- 
e t  Hntepec nposepuTb nynesble- ' rnno~e3b1~~0~ TOM. 910 sw60poq~b le  

k. runore3a o TOM, *TO B ~ I ~ O ~ O ~ H O C  ~ ~ a r e ~ u e  Koppennunonnoro 4~ 

p w ~ o p  7.1.6. Ha orno+ rpfnnnposaanotl eu6opu~ o6berna n = 60 u rucna 
enos k = 10 cny.laRnoG senUrlnHbl X sblrucnewb abl60POrlHOC 811WIeHHe UOP 

do o~nuiaercn or nynn. ':' ' , 
, . 

GornacHw(7.1.32) F;,so 2,86; ~oma. , ra r  ~purvlrecroe anaremre . .mun~nn 

plcu rnnoresbl (y = 9:4, = 50) a coorsercrsvln c m6n. 4 np~nnoxenun 2 
FJ 2.07. lam Kau F;,50 % .2,,86 z FO,wjg,~~ ss 2,07. nynesan runorera He 

I . ' , . . 1  

Ann npoaepsn runotesbl OTRM, rm yccnenyehlan 3,asucn~ocrb Mano 

@~,T>W,OT qHHefiHOfl li$Il -~$~ l ,npUMeH#eTcf f  CT~TUC?UK~  BUna 



uoropan U M ~ T  F-pacnpqenenue co cTenennMu cso6oncu .y = k - 2. ,, 
ya = n -.k. rnno~esa o Manolu o~nuruu-'uccnenye~on s ~ s u c n ~ o c ~ u  oT 
nuHeRHoR npunuMaeTa, eyw nnn sanannoro y p o s ~ ~ ' s ~ ~ a r u ~ o c r u  a cnpa; 
sennuk HepanencTm %z-2,rr--6 < Fn ;~ -a ,~ -k .  

flpwwap 7.1.7: nnn n = 60, k = 10, 6$,* = 0,3n rgy  = 0,25 nposepnu runor, 
sy o TOM. 'ITO 0rKnoHeH.e perpeccnu my(+) or nunellHotl.sasucuMocrw nesyqecr~n~o 
nnn ypoenn aHanuacTn a = 0.05. Cornacn~ (7.1.33) n~6opo-1noe. anarwna mar,,. 
crnrn Fc,50 = 0,54 Tlpn =OM' KpuTnrecme. SMareHUC'CTaTHtTUKM,COrnaCHO m6n. 4 
flpnnoxenmn 2 nnn y = 8. = 50 m n= 0,05 pasno Fo,os;b,sa.'~~ e,13. noeronb; 
KY OHO 60nbwe snarenun sb16opor~oM'crarnc~u~n, cnpasmaia :wynesan rUnbr&a 
TOM, -TO OTKnonenue Perpccnn my(=) OT nuneRHoM~sanucu~ocTnwyurecrnmno~nn 
qaHHor0 YpOBnX Lnarwuwn q = 0,05. . . 

. , , 

7.2. Pa~roeb~e MeTwbl nc[SneaoBaHnR 
C M T H C T H ~ ~ ~ C K O ~  CBRSH 

, t . ~ 

K ~ K  yxe oTyeranocb pwrue, usyrae~we O ~ ~ ~ K T M ,  co6bl~un u T.I. uo- 
QT O T ~ M Y ~ T ~ ~  npyr OT npyn xaK U O ~ H ~ ~ T B ~ H H ~ I . M H .  TaK u. uaqe-nen.nh 
Mu npusHaKaMu (Tuna 6onbrucMenbrue-pasnb, nyrrubxyxe ii T.n.). Ecnn 
KOnUYeCTBeHHble nPU3HaKU M O X H O  HSMePUTb, TO Ka'(?CTBeHHble npn3nal(u 
uswepenuniv ne. ;loa,nam~u. OcoQnno r9cr.o aanara ,.nccMnosanur, K* 

recTsenHblx npusHaKos na6nmaaercn npu ncuxonoru'tqux, .cq~unonorur+ 
CKUX U ~ ~ u ~ c ~ B ~ H H o - ~ o ~ ~ T ~ ~ ~ c K u x . ~ c c ~ ~ o ~ ~ H u ~ x ,  a TaKTe npn CHCTeM- 
HOM ananuse npyrux CnoxMblX npoueCMni ssnenuR. CncTeM u ~ C T ~ O A C T . ~ ~  
B nono6nblx cnyranx na6nmaenun (ux racTo nashrnamr u n n w n u n y y ~ a ~ ~ )  
~l,xz!. . . , x ,   oxn no ~ ~ a ~ x u p b n a ~ b * ,  r.e. ynopnnoruTb no menenu wx 
npwnbil~enun, npunudn KamnoMy na6nmnenurm zi nopnnKoBblR noMep, 
coosse~crsymuluti uToraM cpas~enun c oCTanbnuMu na6nmnenufl~u zj (i + 
j ) .  301 HOMep; KBK bTMk'ta~~b'BbldIe, HaSblBalOT P ~ H ~ O M C O O T B ~ T ~ T B Y K ) ~ ' ~  

~ , . . . . , . . .-.,, , m ~a6nmae~'m.  - ' '  ' 

Ecnu pan)IZh$~innbiR'pnji 'u3 n Hd6nrn~enu~ c6nepxHr m npwsHa~os, 
. .. 

TO palirob: nonxitta y#oe'rieseopn~b ybnosu'ld '~ ' 

,. , , , . 
~ o ~ o p o e  nblnonnnna, &nu k e  paHr~  pas i i r k~b~  ( o T ~ ~ T ~ T ~ ~ P T  cosnanam 
ulue panruc); O n ~ a ~ o  sosuoxnu cmyauuu. xorna s pesynbTdre panmuposa- 
nun s pnny 6 ~ n y ~  iosnanamuue panru, o6ycnosne~~b1e T ~ M ,   TO npusna- 
uw tioryr 6 w ~ b  nepasnurmw no nx s a ~ l i m u .  B Tanux cnyranx uaonnan 
panxwponannaa nOCnWOBaTeJlbHOCTb nOnmHa 6biib h d / k i ( ~ A ~ p b ~ a ~ a .  Cyul- 
nmTb nepe~onnponanun. panros ~3noxena:sMwe ha tipu~epee;n m: 6(n..6.3). 

Euiu wnoccynwocib na6nmnaeublx nannblx 06nahaer neonknd. anny- 
MS npw3naKaMu, TO nnn uccnenoaanun snunnun MX npyr na ppyra KaxnoMy 
na5nmnenwm xi. i = l,?,:..;.n, npunwcdlsam~ nsa cpasnusaeMblx nopnq- 
KOBUX nowepa (nsa panra) s cooTseTcTsuu c p a ~ m u p i s ~ o ~  no 0 6 0 ~ ~  npu- 
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; Ananorurnb!~ o 6 p a s o ~ ~ o x e ~  paccMaTpusaTbcn aanara uccneno- 
na6nlonenu~, 06nanamqnx @ & ~ f l  u6onee uareCTeennblMw npuana~a- 

7.2.1. K o s ~ m ~ e m  pa~rasoti Koppennqnu 

paHrOBOR KOppeJlnUUH. P~CCMOT~UM ~b160p~y U3 11 HeSaBMCMMblX Ha- 

,R1. u Rz. - ~b16ep.o~nb1e cpennue panro.eno nepmMy u ~.TOPOIHY npu- 
' - I  .. !1C , , , . .  . 

, , 
, , . . ,  ' , . : .  I , 3 , .+I 

uxi snarenun pasiib! i&qTeeTcraenHo~ . ,,,,,.; . . 

n 



- p a s ~ o c ~ b  Mexny patiraw i-u napbl B nocnedosa~enb~oc~n, cocroaqecl 
ua. ML napR:Wx an'eMeHToB:,;;n.pCim ~aK:yxe-.y nmunknocti s6llue: inepsble, 
went.! scex nap ynopnnowaamTcn ornenbn'o OT ~ r o p b ~ x  wenos. , ,.. . . 

q o p ~ y n a  (7:2.6) npegncja,jae3, qro s Ka!wpM ua CpasHwaeMNx pan- 
xivlpoaa~~blx nocnenijsarejla~ocrd~1 padin HB cosnana~~ ,  cosrtane- 
HUM PaHrOB B PaHXYIpOBPHHOYI ~ O C ~ @ ~ ~ O B ~ T ~ I I ~ H ~ C T ~ ? .  K ~ K  OTMeqanOCb Bhl- 

we: .DTHM. paqraw .~asnaqam~pa~rn;.paBHMe. cpeme~y ap~+luleprec~owy 
ms,lpaHro.a xex,:r$w~; KO.TO~@I~. nuu Rennr B . n o c n e p o ~ a ~ e n b ~ ~ ~ u ~ ~  ~~:60neh 
~o~wzm+op~nyna.~fin , p a c r e ~ a ~ ~ o ~ + u u u e n ~ a : r p , a n r o ~ ~ ~ ~  ~opp fn i l i iwy ruu  
TblsaeT .ttanWue :rpynn' gjl u )g2 coenanamqmx pawrosu r w n o  ceenanennlil 
tlj M t z 5  B ~ a m n o i  us rpynn. Qna. wee7 ~vm*~[2,4,lR2@2~.68:u .up.] . ,  -'r? 
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... - . ~ 

. ,. . ., , . I (  , , , I  ... 
n n 

2,S .: :. s = E 
(fj . : (7L2.20) 

'CHT~  noppe.nauau mornHqannp-?*cu~u~?aib HoprnanbHMM pacnpeneneHu- m(l t .7  &I . . . i=i *ki+; r , .  . . . . . , . ,  

e~ c ~ynbsbid c p e n ~ y ~ ,  s~$e~ne~ 'u ,hu,cne~cne$ (7,2.179,-~(?&, S H P Y U T ~ ~  , . ~ ,  

'HO o6neAaer s a n a ~ y ' ~ ~ i o x n e ~ k ~ ~ ~ r ~ ~ ~ h i i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  T , ; , , ~  HunHs 

co f i s ; ( s i . ~ ) / a  wq~etlula s ~ ~ ~ p o r n o ~ o  ~ o ~ u u u e ~ ~ i i  pa~~onaaKoppeg&m 
-9 i~c ;sWaFb l~  ~BYCTPPOHHHM ~ ~ I I ~ ~ M ~ ~ + ~ ~ ~ ~ M Q o T ~ ~ ~ , . .  ,hpu *TOM. H ~ P ~ K .  
H O C T ~  ~PUHUTHII ~ y n e m  runoTeSb~ ywnu~m~aeTwi , ,~aTBk. , r tag@~sl?~& 
HblR YPOBeHb SHaYUMOCTU HeCKOnbKO MeHbUe BenHL(UHb1, nOnyYae~OA Ha Pa,~pw,@ nos++u$q)~~ KopRenqvnu. no Xe~nanny wMenueTm s UH- 

ne -1 g 7 g +I. Benuqwny 7 Hasbc:Ra,pT crarucTnKar? Ke!f@n~a, O c H o ~  HOPMFnbHOrO. n ~ $ ~ n a ~ e ~ . u ? ;  .carn,scnp, H9pManbHOMy npu6nmxe- 
i ~epun nposeprta nynesoR runoresb~ Ho, O C H O D ~ H H ~ I ~ ~  ~a s~oR CT~TU- Hum T S ; ( I - ~ / ~ )  = -r;;&, a sapxHe+ kph~wq%~oe~$earenue r,;,ln onpe- 

.. . 
nenkeicu hs ypas~e~uk  yasblsamT npnTepueP.4 Ke~nanna. ..B [13, 511 npUBWieHb1 r a 6 n u u ~  

ucl c r a ~ m c ~ u ~ u  Kennanng, noshnn~urue no 3anaHHoMy ypob 
CTH a BblrUCnUTb KpUTUqeCKMe SHaYeHvlX 0ep~HeR U HUXHLU 

. ,m":I; . , . ,,.. .,,. .,,, :, ,-?.:-.; THCTHKU re ~ U ~ C T M H H O  npoqe surncne~lnrt s616opornoR CTaTuCTuKU 

. , . ," . . , I L,.., ~ ..., ,,"". Lt,- E w  ~ u ~ o : u c c n e ~ y e ~ ~ x  npusna~os (Ha6nlo~eH~a) p tionbrue nsyx, 
nbnmsndn stiiki~fra m u r m  3 i 17 H - r,, 1 sw$;f~2proi*,&uneh 

f&%& P b i a k ' d  (7.&);~&~~$.+; pl LO,@~PI ,&ilb&shahn,,i kp,ii*&& pesynb~aibl &i*%ponaku% nb <~ui.i npusna~ku MOXW SanMcaTb B oune 

snareuuu B ~ ~ O P O ~ H O R  cTawcTu.nn. Cqcnonbsye~cn "OPMB~~WMM npu6n~xenna~. W R  i p u ~ b l ,  j-n crpoKa ~ o ~ o p o a  codepxu~ pesynbTaT c p a ~ x u p o s r u ~  no j-MY 
~oroporo cornacno (5:2,17) D(T~,)L= M 6 +  ~ P U .  STOW M P X H ~ ~  W ~ H S ~ C X O ~  3 n a ~ ~ u e  yany; j =  l& ..,.> ,.m, a c r ~ & l ( b ~ , c o o ~ ~ e ~ c ~ : s y m ~  ~,aSnmnenus,~ (MH~U: 
ri;o,oas onpenwne~zm HI : ~ P ~ B W H U I ~  ! 1 1  yMaM, npua~ar ta~  u ~.n.), npu~asnexa&a~ nccnepye~oR sbl6opKe: . 

, , 
g: .  ,..o,, 

puua conepxwT m(m - 1)/2 nap npusnalcos. u Ann raxnoclnapkl 
' ~ ~ ~ ! K ~ ~ ~ W ~ * ~ U T ~ ~ ~ ~ H P O ~ ~ ~ K D ~ ~ W ~ ~ ~  Cni+p~ewa v8 (7 ,&6)u~d  SpaKOB MOXeT 6bl~b B ~ I ~ ~ U C ~ ~ H ' K O $ + U ~ W ~ H T  ~ ~ H ~ O B O A  KOPPenSlUMM. 

~ n a  npvrik~nircu pauros~ff~i&++mma~r rnppemr&m.Ke~n~~y1~~~ : [8 . :  13, **T rartxe O T M ~ T Y I T ~ ,   TO B riepka ~ C T ~ O W  n~e-0 TII, ~ 1 2 ~ .  . . , rln 
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MOXHO 6131no 6131 HanUCilTb p a ~ x u p o n a ~ ~ b l A p a a  B suae HaTy 
na ween 1, 2 ...., n. 

B uarcrrse Bbl60p0qH0R MCPM C D ~ S U  m n p u s ~ a u o ~ . . K e ~ l l a m ~  npeq-. 
noxeno ucnontaosa~b ~oqb@uyueTii ~~mac~na~~dCm~(cornacun), nasbl- 

Kos++uuuen~ cornacosannocTu W O ~ ~ I ~ H O  mcnonbsyeTcu an3 npo- 

3abcb u C n i 4 ~ w b  npeac~adhke~ &R CYMMP ~ b ~ ~ ~ ~ ~ i b b ~ u i ~ o ~ ~ ~ u t i  <ymM 
! 1 I . .  . , pa~rod. tio c ~ o r i 8 u a ~ -  Marpttuw '. 

' ' ,.:, 

. . -  . .  I 

m j ( r )  = M{r j+ )  = (fa + 1)/2.  . (7.2.29) 
. . 

ue cnyqaRHoR nenuquHbl Sw onpenenneTcn BblpamenueM 
. . .  n 

-. . .  :, , , , ,  

Maltcumanb~oe eda'4efi,u~:sioR~n~nII'rl'~nb1 6yhef "*ar;4ra) Kbraa pa.Hjl(uposaH- 
~ a ~ b ~ n o c n w ~ e s ~ e f i ~ ~ o ~ u ~ ~ ~ a 6 n p ~ e ~ r n ~ ~ ~ o ~ n ~ ~ : ~ ~ a ~ 1 j . : . ~ ~ a  y~ehi.uBR 06~4: 
HOCTU, nYCTb nep~kW6l'~oka ~ 0 & 6 ~ b ' ~ ~ ~ n ~ ~ e ~ 0 d & i e f i b ~ d ~ i h ~ ! ~ a ~ ~ ~ a h b ~ b 1 ~  
rucen. Torna nnn onfnttatioso pawmwposaHwMx nocnenosa~wib+ocreti, yw-  

~b1r.a. ~ W T , M ~ ~ , ~ . U ~ ~ ( ~ ~ : & ~ ~ ) I ; Y C ~ Y ( ~ ~ @ ,  : tlvr , : . . t++kr;~ .?. I,: 

. , 

'. , - ; . . I  . I.. ' 1  

, ' , :  

~- 

noe~ouy sblpaxcenne an. lios++uuue~~a ciirnawaaHnocTu W MOXHO aanw 
c a ~ b , , ~  mure , , ,:: M { W ) = ~ W =  l / m .  , . (7.2.33) 

. . .:!> . ,,., ;,::,, , , ,  

, : ,  



, . :  
uo~opylo, .a*orMeranocb sblwe 6.n: 6.3, na?blsamT ~ ~ T U C T M ~ ~  Q p n n ~ a ~ a  
[17, 5i, 681, a npasuno npunF(t.urr peyenun k~.ocHbnC s~om CT~TUCT~KVI  - 
Npu~epHeM mpbftl~a~a. B [51] npus&enbl ~pu iu~ecKke sna4ikux naTucTYI- 
nu (7,:.2.3@) nnn rucfa ~qon6yob.n 3:u 4. 

7 - '  B n p u ~ n a a i i ~ x  san&ax-qac~o nbhxonuia seiperi~,bd. c &uryiuunuu, 
uorna rucno ~a6nmnennii (unnubunyy~os) nocTaTwnoaenuKo (m > lo), 
@:Ta6d~Ubl cooTBeTcTsymu(nx eePouTHoCTel OTcyTcrsymT. B nono6nwx cu- 
ryauuax Ann npqeepltw fynesoii runoT.esb1 ~o%no,~ocnonbsosa~bc. npu6nm- 

. , :. ,- ,.., , . . , - 
~ e I i ~ l $ 4  deluenue~; c ~ c H o B ~ H ' " ~ ~ ~  Ha i o ~ , ' $ ~ ~ ' ~ ) ' 4 a f i n ~ r ; ' ~ & n ~ Y ~ ~ ~ ' ( t ~ d ,  
T U ~ K O )  (7.2.36) acuM.n;rorurecnu pacnpenwena b.9 3anony xu-~sanpar c 
& (+I) nene~~~a-cp+onb~ .  n o s r ~ ~ ~ , a . n r i h $ o d . ~ ~ ~  nynrddn rvlnoTesb1 
Ho o ~esasucu~onu  npu3tia~os c o n ~ o c ~ o p o n n u ~  yposne~ snaruuorru a. 
MR. n, ?+!Pe,: 7e-.T?kn~.$@~ ?n=F?an@aT ,p,ac!acnpe#6g,eHnn fin? VeqeHeR ~ p 9  
6onb1 u = (n - 1) naxonur& sepxnee UpuTurecKoe snaretine & T ~ ~ J . ~ K U  

,. . ~, K i  . 310 SHa'lCHUe CTaTUCTUKU CPaBHUBaeTm CO SHaYeHMeM Bbl- 
Sbpwkbii CTaTUCTtlKU K O ~ @ + K ' U ~ ~ ~ H T ~  'V', !~bL(bne~"oro CornacHo (7.2.36) 
u nuneh~o cansannoro c ~b160pornwu uos++uuuen~o~ CornacosannocTu 
W* (7;2.27)1 ;Anwsroro a; bZ.2.36). nonc+aennmTa ;swbpor~are. snavwun 

kqun & nnu T j i ,  nonyreHHMe Ha, OYOW 3KCnepUMeHTanbnblX BaHHblX 0 

na3an~t.1~ s.~arpur(e (7.2.21). Cuno~esa cnyvafinornn npusnams 
O T ~ ~ O H ~ & T ~ ' + I M  qil9 sbI&p~+Op CTaTUCTUKU v* b ORH~CTO-, 

ycnoeue V* & Xij, 
; 5.4.1) n 6 i ~ e ~ u ~ e n b n o  K fw! 
henisl ~oa'++nuusn~a corna- 

T snonne npue@neuo nnfl npq~nanj  
y.cknnop pewenue 06ecne~usaer 

m n a ~ e ~ n b c ~ b  s o ~ ~ o u l e n u ~ c n p a ~ e ~ n n w ~ ~ u  ~yneso l  runorasbl. 
+i&uen~ w:,(cn&oaa~enino. M vj na3ban KOS~)&UU~HTOM+ 

csnon'e i i & s ~ e n u + ~  sficneirrno? OUeHKU ne~o~oporo US- 
CO~~I,~IIA)J no p nalja~etpaw sKcnepTarnn, rucqp ~oropwY 
rurioiesa o CnyyaiiHocTu (*nu. ~ecnyrat inoc~u) m MneHuI' 
OB. B auHoqcnyrae s ~a_reyae tia6nlone~up ( C O ~ ~ ~ T M C I , ,  

sunyy~oe u r.n.), sblcrynamr n napa~C~pos . . J . . . usnenun, . .i. a s raqecsse 
@?ypMpy~q Ho~epapirieQXos 7, j; 3: 1,2; , .  ;,m. E-9 .,. ii@ 
s~~,riep;u,sbl : ~ ~ ~ i ~ . ~ n ~ ~ c ~ e n ~ ~ C - $ u c n , e p ~ a ~ ~ ~ ~ ~  ta+g6y:ns, 
6nusl<u; i HynebaL :iuno~&a & pesynbTaresrom otnepraer- 

oCTaTOYH0 ManblM YPOBHeM ~SHOL~MMOOTK 01, TO TOBOPaT, YTO MHeHYIn 
70s cornacosanbl .cl.qosynlTenbnoa. I I B ~ ~ O ~ P H O C T L H ) U ~ I ~  1 --or. .Em* 
O i  Sau M ~ O ~ ~ U ~ ~ ~ J C T ~ ~ ~ C I I > O T U ~ W ~ ~ P  W?lpCAC1 YTO'SH~YMT nQ&T0Tg'lHB 

naqu~ocru7;~06an~o npu npbsehe~uh~sncnepmblx oue- 
;.rnno~esb~ cny~aCln~~'MHi?nu'U .1 .. .4.;. . ,  m'..i, arrSiitp~ob;'~peb+ .. 

. . i ' F , . i . . I  1 

H ~ R '  (n=pa~s~pos) qsnsnaw,.To.nnn 
nara)orc~.-panru: pasnwe-cpenuwy 

+ ~ e ~ u r e c ~ o ~ y  .US ,panrow cMemux :~ne~ou..p~:na, : npui s~o~ .+apW-  
EF.2.97) npunuMa"ev &kin [?2, 'W; u-np:],,: . ' '  . .  . . ~  , - . < ,  , . , 

. - i .,>,:.,, /,: . ..:: 8 . :  . , .~ : 



, . .  . , ,  . ,  '. 
. . , , '  , . , *,<;: , , 

: r , ,  . ' i .  8 .  , .i i . 
. . .  3ana~~ouygpanHrn r n a w ~ ~ ~ l i . o r = O , O O I ~  H~nchYcTene.eOi ~866onb1 u=-n-i.= 

=5 rnrga-5~0 ra6n. d flwnoxeqnn 2 cooro.eTms%eT rpnrwrecwe .ana.leuue i$Obs;. = 
=.16,75. Tan' IWK. v*' =,3?2,l6 D &jOj., =. 1G75, TO nyn-nrnnoresa o cnyra-  
H O C ? ~ . ~ H ~ H ~ C +  J ~ ~ R T O . ~  ,qrsepraercp,v... c; l .wo~arqno,  .~oxn~?..~eepxcna~d. vro  we, 
nun 3KcnePros 6nnzxm NnnW ~0608 c xos@@m~nen~oit c0rnaE.n W* = 0,643,~~" 
nosepurenbwofl BCPORTHOCTH y = I - a = 0,995. 3narettirn' r o s @ + n q i e n ~ ~ o ~ ' ~ o ~ n a . ~  
saHnocrvl &c~onbno'~na~ennfti, 3Cm yy4ecia;Pldriahe'nke:p&6i sd s~o~on:tiarom H 

nemrofl.crpoiiax ra6nnua panrno: flpn,.row Tz: = T y = T o , =  (23--P)lm = 0,s 

Torna cbrnacuo P.2.37) m ~ t % . ~ 0 , ~ ; ~ ~ * ' r - .  32,42. 3ro n s w ~ m n e a ~ n a r n ~ e n b -  
no. n nosroMy pewenme 0 CornacoslHn~rn *Mewml 3!cq1eprq: c a.arnHw Yposneu 
a t i a ~ w ~ a m n  HC nataemercn. 

, . 
. ~ . , . . 

~0iTf3Onb"6;le &&OCbl 'H 8wrlCI 

7.1. B narux cnyranx sb16opoll~blR KOS+,@W(UI~HT KOppennwH npn~enn io~  ~ ' i a r t  
crme Mepw aa8ncnum noyx 8~60~0 rnb1x  copo~yn~arem? . .. 

' 7.2. B reM c y w o n b  panrosbix ~eronoa HM~OB~HHI crancrn~ecrofl  censn? 
7:3. n o  UBYM D ~ I ~ O P K ~ M  US nl = 16 w %'= 25 M p  HeSSBUCnMblX na6nlo~e~nf l  

rayccoscrnx cny-afinux pennrnp u.q?cfepb~, ~ p @ w r n b ~ e .  KO?+@WWCJ~I Koppennwn 
n = 0,s n r g  = 0,7 coore.&?cide~~o. f lgLedi ib  rwndfii~~~(:'$PP.b($:'Larm~drrn 
a, i 0,05) '0 TOM; r r o  0 6 ~ d 8 b p o p r i ' b ~  ui "NnOA reHepaiibi?0R cd~d~y&dc~h .  
., , ,  7.4 nonyrelit* ~$u"iB~&k,&i~d. ~ ~ w : ~ x ~ x $ ~ ~  &be&1 ,n = ' 2 5 . ' : ~ ~  ocH& 

STHX nynbn 6bInk:bnpd&iLH~* aki6dyjoCkFe 'naprim; K&+&~w?HT$I ,KO ennqnn .& ..$..:'; ,: ,,.. . , . . , e , . :  rd3= 0,:s; $3.. = ., ;, , . ,  **,>, ?;~;?s:. , . ,  'P ,' 
;:la) OU,YV,CnnTb . ~ b l 6 o ~ ~ ~ ~ e , ~ a ~ ~ ~ $ " ~ o i & r t ; ~ ~ n e 1 1 b .  i06pennufi$,~l2:(~~, r13:(d 

~ar.(i]. i&~~60~o*blR h y ? ~ y = n n b l R  ~?34~&1une/l+ k~ppCpnynn~,~,i:(~);. . 
. ,. 6).yusarb uoBePnrenb.*.qwWPmn nnn ,~,l;~~]~.c nooepntenbnofl. nepo+mocrbm 

7 =.,0,95:. , , ,  . " " ,  ,;,. , . , . , , q  . . - , , ,. .. !,, , :;, , , 

0) nPOeePMTb rHn0T-Y 0 TOM, *TO Bbl60p0.(H~R MHol(e&i i~~blr i  KO%@+vweHT 
xoppennwn rl.(?=) necyqec~senno ornnraerca o r  nynn c :yponnem atrar.uocm a = 
OP5). . . ,. . . ~  - . : .  , 

. , 
! ,  

. 1 *... i .  . , . , , > .  I , , i , , . " , '  . . 
, . ,  , ' i l l ,  : 1, >t,: . , . I., , \ , , , . ,  ~ -. 

, , ,. , . . ..? : . . .  .. 



B npumannblx 3 a ~ a r a x  MaTenrasKrecKoA CT~TUCTHKW racTo B O ~ H M K ~ ~ T  

~ e o 6 x o n w ~ o c ~ b  nporH03UPUTb (llpeA~K?9M~a7b) OnHy UnU HecKOnbKO s c  
n u r u H  yl, yz,. . . , yh Ha ocnose M H ~ O P M ~ ~ H U ;  oOCTaBnfleMOR npyrum us- 
MepaeMblMU EnUrUHaMU zi, 2 2 ,  ;. : ,Xpr He9aBHCMMMMH of Ul,y2, .':. ,Yh. 
'n~nennire:e~a~uc~wrec~u :cansa~b; c s e n n q u ~ a k i H z ~ ,  $2,;. :,xR, ltoT6pMe 

HasusamT +aarcropa~u.unn n p e ~ u ~ ~ o p a M l r  (ze: n p e g c ~ a s a ~ e n f l ~ u ) .  3asucm- 
~ b l e  nPOPHOS*pyeMMe-BenHL(UHM Yl', . . , Ph qaCTO Ha3blDaK)T OTI(/IUK~MU. 
B [2] ne3aswcu~b1e H S ~ B U C H M M ~  senuqunbl nassanbl t a n x e  0 6 ~ 1 c ~ n m u u -  
MU U ObflCHIleMblMW ( B ~ ~ U V H H ~ M U )  COOTBeTCTEHHO., 

M e ~ o n b l  pewenun noh06nblx sanar HWT ~ a a s a ~ ~ e  perpeccuotiHom 

ananvlsa. M T ~ K ,  perpeccuonnara a ~ a n u s  - 370 Meroa n p e ~ l c ~ a s a n u n  onnux 
ciJy' iaH~b1~ BWMrHH no 3HaqeHUBM npyrUX CzlyVaAHbIX BWU'iUH, CBnSaHHwx 

C IlepBblMU CTaTUCTH'4eCKUMM (CTOX~CTU~~CKMMH) Ja8UCHMOCTIIMU. Anfl n+ 
HuManuu CYUHOCTU perpeccuonnoro ananusa 6 y n e ~  nonararb, r T o  uMemTca 

PBe CTaTUCTUqeCKU CB13aHHMe CnYqaAHMe BenUqUHM X W Y. H ~ O ~ X O ~ U M O  
yCTanosmTb CTaTWCTUreCKYD ~ Y H K U U O H ~ J I ~ H ~ ~  3aBUCUMOCTb npOrH03Mpyb 

Moro stiaqeHun Y na MHOae nshnepenuu nnw sananun senurmnbl X = z. 
flon CcaTucTmrecKon +yn~uuonan~~oa sasucuMocTbm nonWMaeTw sasncu- 

M O C T ~  e s  cpenneM>. P~CCMOTP~HHU~ ablue s n. 1.5.3 perpeccuu nepsoro 

U BTOpOrO PORa Tpe6ymT OnWeneHHbtX anpUOpHblX SHaHMa OTnOCUTenbHO 

CTaTwmrecKux XaPaKTepuCTHK a n a n u 3 u p y e ~ ~ x  cnyramux senurun. Kpo- 
Me 3 ~ 0 r o  B cnyrae perpeccwu sroporo pooa (c T O ~ H O C T ~ ~  no HeUSBeCTHblX 

'u  noanemauux o u e m e  ~ o ~ + + n u u e ~ ~ o e )  nonxHa  6blTb ussec~na  rraTucru- 

qecnan + y n ~ y o ~ a n b n a a  S~BUCMMOCT~.  Onna~o B 6 0 n b u ~ n n m ~ e  uccneno- 

BaHUA 3Ta Y H ~ P M ~ ~ H ~  OTCYTCTPYeT. ~ ~ O S T O M ~  M e  ~ e 0 6 x o n u ~ u e  csenenufl 

o CTarucTyrecKoa csnsn   em by CnyqasnuMu B M L ~ ~ W H ~ M U  MOT 6t.m no- 
nyYeHbI TOnbUO Ha OCHOhe OnblTHMX RaHHblX. 

f l y n b  nposeneno n cepuR usMepenuA, npu KOTOPYX OnpenennmTm sna- 

reHun xi u coo~~eTCTI Iymuue UM k sna9enuA gik. k = 1-2,. . ., ni. K a r  w 
sbltue; nonaraeTu, r r o  sbt6opornb1e s ~ a r l e ~ u l r  yik Mexny  ~ 0 6 0 ~  nesasucu- 

Mbl. 

npennonomu~,  TO nannMe uswepenun pacnonaramTcu, KaK yKasano 

B ~ a 6 n .  8.1.1 s nepsblx n6yx c~on6qax. 

. . 

. , ~ a i ~ p ~ 8 e , n , p ~ s ~ a ~ a n y b 0 :  .wnw~G - s w a q ~ p e ~ ~ .  !@pQ.?UZI OTHP 
enwo Tuna ieopc~ i recroa +~HKUUH k a n u q ~ ~ q ~ * ; u ,  = E ~ ~ ~ & B I , .  :: 3 

rne b(b, bl,  :. ,, b,,) ; H ~ ~ ~ ~ U C M M M ~  mmny CO&3! HevlsaeCrnble nocTo- 

did . K & & u ~ u ~ H T ~ ~  cn+pa~e~pbl)..', '. y ,  ''. . ' 

(liij,,,: ; : . , ,  

. 

npu M3MepeHmU q y r a l l H o A  W U W H b l  Y ,  TaK U BJlUftHUeM Heyq.FH,- 

,, ,., . , . ,. ~8 
: , . > . ! ,  , ,,,, 2,>3:  : - : ~  . 

. , .-.:  , ;:-i. 

p ~ . l n p t n C T a ~ ~ ~ 1 3 ~ ~ ~ ~ ~ 6 0 ~ :  c y ~ ~ j i ,  rtienparos pae~meb!~~esccay;ma6nlo- 
UftMH H HX..CWqWMU S H ~ ! ~ ~ H U ~ M U ~  ( M ~ T ~ M ~ T U L ( ~ U ( Y ~ M U " O W ~ ~ ~ ~ M ~ M ~ ) ~  





i n p u ~ ~ ( u n u a n b ~ o  o~nocm~enbwopaenpenenb~nn squrnnb l  ss HU nenaT 
ercn Hunalrux npennonoxenub. Perpccmsn~a ananus n p o k s o n n r b  on-  
HUM U TeM! me F~OW&M HO~~UCMMO. OT TOW,, nBnReTZII n U  X wyraRnoli 
unu ~ e c n y y a ~ ~ o r i  s e h u r u n o ~ ~ - u  ~ o k e i  nu n p u n n ~ b i b  x i c e  sHaren*n u3 
HeKOTOpOrO UHTepBana UnU TOnbKO nUCKpeTHble SHaqeHUn. Hanpu~ep, I, 
sKcnepuveHTax nnr ycranosneHnn cM3n Mexay scnurnnaMn y n x sen& 
?ma x r a n o  nsnneTcn HecnyraAHo?; ee 3~ave'nnn MoryT 6 u ~ b  on pen en en^ 

npn n n a ~ u p o e a ~ u u  sncnepn~enra u a ~ a ~ o r ~ o  torHg rrananbl anpwopll. 
B npulcnannbtx ranavax n o c ~ a r o r ~ o  racro npuxonm-rm CTanKU6aTbW 

cnryailud, norag sha perpeccun tosno ke us we^. W u s ~ o ~ y ; n p ~ u ~ a ~  
~ o i ' u m l  MHOR ~ i i ~ p e r p e c c l i n  vl sb~rhcnnn ' ~ e k 3 W ~ h t e  ee-it@+nuuknTbI 
b> j = 'I$,. .;ti, nea6xonu~o [c s 8 n a H n v ~  :ypesrieM SH~~NNI&TU) "w 
Bepkrb runaT&y o TOM, i1~0 n @ u ~ j l W ~  MOAM~ perpeckhfi akemaiira $KC"& 

p k ' & e ~ i s n b ~ w l i r n $ ~ ~ b j ~ :  K . ~ K  M s d~rcnep~wo~~o~%"an'rk ,e ,  .Mntlan cy@& 
KI~APSTOM 0Tl(h0HeHfih ' B ' f i p d ~ H b l ~ ' s ~ b ' l i ~ A @  o ~ H o c # T & ~ H o ~ ~ ~ ~ o ~ H ~ o ~ u ~ ~ &  
M ~ I X  aHareHnn pa56naae~cll Ha coc~asnndurae nyreM s ~ e h k m  ' r ib l60pei~~bl~ 
+h*~nP$p.; .'flb#Woro ."g&=Ths;ldib &-ir(y*poL MM y,,tiii npi6.+ &yKboHs. 
"m ,p jE: .~r~,aqcHo~ig~:  ''s L .. . . . ., , :-" ~. ,, , ' .l,;_'l. ",., . - .: 

RHoA, senurnnb~ yi: oTHocuTenbno nporHosupyennoro 3HareHu.n y,f c 
M cTeneneR cao60nbl v~ = n-(p+ 1,) u x a p a ~ ~ e p m y e ~  ageKaarHocTb 

nu. -Ann sb~vncne~un 9;. ,nonmno BblnonHrrrrcn ycnoane n+ > 2. 

n nr 
, , ,  

cTasnseT c o h ~  cyuuapvble neanp?? o i ~ n o n e ~ u n  m,wep.eyngli inare- 
ye OTHOCUTenbHO E ~ 1 6 0 p 0 9 ~ . b l ~  CpenHV W. C qh~n0M CTeneHea CEO- 

MaatoT o n ~ y  n Ty me aucnepcuho D. .Bennrur~y 3; nasblaalot nncnepcn- 
HOCM MOLlenH. &~u'IuH~ S; Ha3blBatoT nncnepcued olun6nn Ha- 
. n o s ~ o ~ y  B KaqecTse KpnTepnn aaeKaaTHocTu paccMarpnnaeMod 

PCUOHHOrO OTHOWeHM#, CTaTMCTUKa niln KOTOporO SanUCblBaeTCn Ka'K 

1 Cni(~i. - Y:)' 
Q A / v A  :n-p- 1 ' 

. (8.1.19). 
. - 

, , ,  , 

' Ecnu nnn 3anaHnoro.ypoaHn SH~'IUMOCTH~(Y ~&&povHoe 9iIaveHue nuc- 
uoHHoro oniomennn FA, ,  He npeabluraeT ~ p w ~ n r e c ~ o r o : s ~ a r e ~ u n  

;vr,vn, TO CqnTaeTcn, wt ixnnnsTnx MCXOPH~IX ~ ~ H H ~ I X  rni lo~esa 06 a n e ~ -  
OCTH MOnCnU He npOTMBOpe'fMT SKCnepUMeHTanbHblM UIHHUM. 

o s n p y e ~ o e - 3 ~ a r e ~ u e  sasncnubrrn y: = g(zi;.b,:, b;,  . . ., b;), sblxonn- 
mpeneflbl M S M ~ H ~ H U R  Q a ~ ~ o p a  x, TO ~ b 6 0 p  runoTeTurecKoi? +YHK- 

aHOEUTCll CyUeCTBeHHO BaXHMM. 310 06ycnosne~o TeM, r T 0  eCnU 
Hnan runoTeTurecKan + y ~ r u n n  HesnaruMo ornnraeTcn OT UCTUHHOR 

4UM E npenenax na6ntonenmR;  OH^ MOXeT 3HallHTenbHO OTnUllaTbCSI B 



Gonee,ruup~.oM mH.xepsane snaqenu.A,..+a~~opa x: : n o s z a ~ y . m ~ n p f l e % ~ ~ p a ~  
nonnuun ..~aicnmrae-~ J, ,ce6e. sneuen~' Heonpea.wenmaB.m; ;XOTOPLI~~, ~9900- 
MOXHO OLleHUTb- C T ~ T Y C T U Y ~ F K M M ~ M Z T O A ~ ~ W . , ; ~  CB%tU ,.C.&TUM n&4 B M ~ , ~  
~H~oT~TUWCKO~? C ~ Y H K U U O H ~ ~ ~ H O A  3aBUCMMOCTU H ~ Q ~ X O ~ M M O : ~ H L ~ T ~ ~ B ~ T ~  Bee 
npo+eccuonanbnb~e aaHwble oTnocuTegbHp csnru Memny ssnnYwHaMn. 

npusenw~ble swwe ~b~parnenufi HaonbKp ynpouramTcn, ecnu anr 
~ a x n o r o  o~avenun ~ e 3 a s u c v i ~ o ~  iiepeyew_~oa 21- , rucno uaMepeHuR eenu- 

. . .  qUHbl y& OnUHaKOBO{T.e. eUIV Wu =.Const. . , , . : . . 
."'& nvflRk#$&&f &..&*yq+L6Fdjl= $&$&6,+,. MO~kd'~oii&Biib iOjlbD d on.&a:aiir4ed#8'~,., B n&,m,&&#: cuwjIitm ' ~ k k k . n a ~ b b K u ~ r K n O T ~ b l . ; &  

a idKBg$f i~W' -~bi@Pak~O~dd~Y~f i~+~+h2,$5~&~ 'dob&fiA 3 K c n e p ~ M e , H ~ ~ ~ t i H m ~ ~  
aaHHtm cTamcTulca (8:f .19) ne: ~ o x e i  6%1b6'uFrionb:S'a&~aJ~i~d hiFriaed 
c,fyra;k & , & ~ , k & ~ ~  .np~6fn*~i#$b:,fl~~~p~~; np$t;lpk,q m~&e;~uf,~&,&aTnO- 
CTW Monenu, OfHOBaHHblR Ha rpynnuposanuu .s~cnepm~en~anbi'&iY n a ~ ~ d i  
[a],.. B.STOM .hYvae B U ~ . U ~ ~ ~ T C ; ~ ~ ~ ~ ~ ~ ~ ~ ( T ~ P B ~ ~ O E  r p y n n ~ ~ o s a ~ u n  v, KO- 

., . 

: , . , , , . , ,  "I . ..-. / : , r  ._.,- . 1. : 8 .  . 

rae 
.. , . yf.=zzly'j , . .  ' (8.1.21) . .1 -!.,1-?_ . .. , , : ; ' ~ $  i I '  I! 

' :-.Oco6oe EHUMaHUe B: p.=rpeccnoliHoM, a,HanuT yaenneTc. nynem~oy ?a"- 
Monu Kalc OT napa~e-rpos perpecce b(4 ,  b l , : .  . , bp), T ~ K  u OT S H ~ ~ C  
! ~ u a s u c u ~ i x { n e p e ~ $ ~ ~ b l ~ ' ~ ~ ~  (dYaKT0Mb): ~ ~ "j.~~ . , I .I 

. .  . . .  
, , . , .  . , 

R n a s w ~ ! e ~ ~ e  n n ~ e ~ p ~ $ y ~ ~ ~ ~ ~ ~ . . $ , n p " , " ; ~ b ~ . . ~ ~ h ~ i ' ~ : ~ ~ ~ ~ ~  
&sa i~b ;U&du&~~~,  perpeccnm MOXHO CIKCTU K nhneAnoA perpe_ccuu. 

,, - - .  
06pasosannan Monenb (8.1.25) UMFT + o p ~ y  n u ~ e a ~ o n  perpeccnu. 

a 0 6 n o f i  cuTyauuu pewe.Hue. sapard RaxomaeHun OUeHoK HeuSMCTHblX 



Mepanun, npm KOTOPWX oppeqepor- snare+mf.Ti n . ~ r ~ e ~ . ~ s y , ~ y e  euy 
snarenue y,. no Ltuemuluuu napau snarenu# '(z,, v,) Ann i f 1.2,. . .,n 

i . . \  . , .  
i.&osai6bnb, bienna napakie~ea bd pals.a ebi<opoqnor& bpcane&y'cny- 
anoh BenUrUHbl Y. Ma sroporo ypasnenun naxonu~ ouenay napa~erpa 

i - g) ( z i  - E) .  



npflpa,q,nuHuu., ranqsa,euan YpasHenuehn (8..2.5), fiagme3ercn ~bl60pqy~oa 
(napnoa) nunehnoa perpeccuea Y ~a X. n o  csoeuy BURY oHa uneniui- 
Ha nnHeRnoA perpeccuu c8:2:2), C roropol sie~o~nm&ipW~b~x snarenke 
MoMeHTos cnyraRHblx Benu'lMH c ~ m r  ux WcTuHHble snarenufl. 

Ha puc. 8.2.1 nnn -unnmcTpaquu npnscnekb~ npnuafl perpeccuu fi = 
= my(x), = 60 + bl(x  - b) npu Tornblx s~a.reituux napahne~pos b o ,  bl ,, 
ee ouenna y' = 6; + bf(x.  - 2). 

Bblrucnmil T&HOC;~U' $&osnbi .ouerio~ napaherpos b& b l ,  onycKan 
B aanbnenweu TepMun aycnosnau,. Y r u ~ b ~ s a i  (8.1.7), cpanee sHarR 
Hue OU~HKH napaMerpa 6; 

.. . , .,,:,..;. . .  -'I 

% ,  , ., , <:.. , : - 5  , 
Torna MA b o p ~ y n w  nnu o q e ~ ~ w n a p a ~ c r p a  6: nony;aeu.M?bi) = b l ,  7.e: 
oqeHKa BTOpOrO napaMeTpa paccuaTpusyMoR nuneRnoA 'perpeccuu. TaKxe 
nec~eqen~aa. ~ P H  Bb~rncnenuu nucneljc~u o q e h ~ i ~ n t l ; a & e ~ ~ a  I y ~ e ~  
H ~ ~ ~ B H ' C H M O ~ T ~  B b l 6 0 ~ 0 ~ ~ b l ~  ~HP;(~!~MA!, a 'ych8mu+ f8;118). ' '&y- 
uecTsnna_c$o~~e~cT~ymuwe npeo6b#&~a~un, nucnCpCuin ih&krenu't8:2:4) 

,:; , . < . I ,  . onpenennercn ci~,~nouienueu ' .  ' 
< j ' , . ,  , . ., ~ . . . I  r. 

sblpaxenun +op~yna nnn nucnspcum- oueHuu m f ~ p o ~ o  na- 
OR perpeccnu npuuer .sunk;.:. : > ,  

. , ih:,.' .  , . :~ ~ .. . . . , i ; . . ,  n : . r ' >  : ,  .. . - . ,  ,..\.. 
OU~HKU napaMerpoe b; u b i  nMHeRno saamar OT cnyqad~or nenurmnbl 

"I , . ; , ,: 
, = a b ,  . : ,  . , i - .  . 

.ie: roaopfl, cpenHee sHareHue oueH'unaeuo~ ~ ~ H ~ C I H O C I  perpeccuu cosna- 

nOCJlWHer0 BblPaKCHHa, BU~HO. 9TO nHCnePCUfl OU~HKM nPOTHO3HPYCMOTO 
r k u u  y* ~u$uuanbna npu q~aHare~mu aropoA ie iurukb~, coananamuen 

b l 6 0 p 0 ~ ~ b l ~  C ~ P H U M .  ~ O T O M ~  HeOnPenenCHHOCTb OUCHKU llpOTH03a B03- 

TaeT c yseanvemneu MoaynupasHocTu Memny nesamcwuoR:nepe~&~obl 



X U B ~ I ~ O P O ~ H W M  CPWHUM 2,. - .  A , , .  ,.;, ~' , , . . . . ~ .  , .. . ! 

B nonyrennblx BbIUe cb-aprynaxnn* nUcnepaR o q e ~ o u ~ ~ ~ b f  u y*;+, 
~YpHpYeT UcnwiHOe snareHne ycnoyiotl nucnepcuw D OTKnOHeHUn ~ a 6 n l p  
8aeMoro snareHun qi  or ycnosHoro epennero my(xi).= bo + bl(xi - m ) 

2 .  nocnonb~y OH%. KaK npaauno, ~eusqecr~a, swecro D 6epe~cn Bb160pqnaR 
ycnosHaa nucnepcun sToro or~noGnun, onpwenneuan cooTnorueHueM 

. ~ , . . . 
~ ~ 

3necb nepea c ~ ~ l i r o f i  CT?UT MnyuTenb, l/(p - 2)., ,370 06ycmnne~o TeM, 
S TO US 06qero w c i a  UCXO~HWX neneHep ca060nb1 h (n i~kSan~cm~wx nap 
SneMeHTos s~6opuu) nm CTeneHu ca060~bl ucnonbsoa&bl ngn onwen*  
nun ouenolc napaMe.Tpos b i  ,H- bf, , ,:nepain ,cx$?a a KsanpaTiwx CUO~K.X 

pasna (n-l)'s$. Talc k a ~  BO a~drjo'~1 C Y M M ~  3/i+-y = y;-b$= &(z~-z), TO 

L '  -. 

, , 
.~ 3 .  * , , ' : 8 ,  ' : . I " '  : : : , . . :  ,\, ( t i  . :!~,: ,c , . 

S2. - n - a'.- y. 2 .  .. x.-x) - -7- Civ; , -i7?2 ' ' = ' (6: !,2 X( , I # ,  . :, 2 ,  .yy x[xi,-,zJ2:= p(tgi;&y: 
i=i ,  . ,  

"Sx 
8 ,  : . i , , .  .: .. .,,:..:, ,~?.:,r, , .I  . . .  . ., i=l ..,,..:;, . . ( . ~  ~ ., 
B k y n b ~ a ~ e  ~ c n o s ~ o n  ~ M ~ ~ ~ O W O G  ~cqip~kryl :QTyia@.fp@.. nqnuqm- 
Hbl y i  MOXHO 3anmca~b 

. . . . 
> , , ~ , , , , .  , 

aATu nonepuTenbHble rpanuubl u no6epuTenbHMe UHTepaanw nnn TO*- 

3naveHuR napaMeTpoB nuneAHoA perpeccuu bo, b1 u TorHoro SHareHufl 
egnon perpeccuu my(x) = bo +'b l (x  - 2). 
n p n ~ e n u ~ e n b n o  K ab160po~.~oR perpeccii y* u sanannon Oosepurenb- 
BepIlTHOCTH 7 B COOTBeTCTBHU C (8.2.16) LleHTpanbHble IlOBepUTenbHble 

. . 

Pnc. 8.2.2. Pacnonorce- 

perpecmw 
, 0 6 0 6 ~ ~ ~  nonyreHHwe swue pesynbrarbl npw~enn~enbno K CmTyaumn. 

pO'iHblM CpWHUM. T.e. 
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.. . .  . ~ 

' . . . I - ;. . . .., 

~ 6 1 6 0 ~ A r n o e  cpennee c 

<.m>sc, T T,. .'.? .:2,,c 

,>... ,,. . , : 

- . . .  . . . I I .  ,i -3 .  ,.: %,.> - ,. . . 

n i . . 
itj = C xji - cpennee snarenue + a ~ r q p a  ,.. . 2,. v- o 6 a e ~  0b160p~n, a 

i=l , . .: . .. 
- O U ~ H K U  ~ e n s s e c ~ n ~ ~ x  . ~ napauerpos,. B ~ , o ~ ~ p , b ~ . x . , j . ~  1,J, :-..,, pI , ,: . , 

n n n  . ~ O ~ Y ~ ~ H . U ~ ~  ,oyoKlyp?Mq?,pos PerResyU, s:F?onbsyeMF;,Tq- 
HaWMeHbUlUX KBa~PaTO0,RJl~ WrO ~eo6xopulfo MHflHMUSHpOBaTb .,. . ~ (PYHK- 

nan 
, r , .. 1. , l 2  



~ ~ U M ~ H U T ~ ~ ~ H O  K MHOKCCTWHHOR 0 b l 6 0 ~ 0 ~ ~ 0 ~  ~ R H ~ R H O A  per~~CU13 
s nanbneRlueM npennonaraezcn ycnosucl: ' I  

1. flpu  axn no^ ~a6ope i = 1,2., . . .,n, 
BenuruHbl yi pacnpeneneHt.1 

2. Ycnoa~oe c p e n ~ e e - s n a v e ~ ~ e  cny.la~Hbix senuru~  yi 
., 8 . . ~. , : . , . . -  . .I , : .  . . , ,  , . .,( : 

. . 
M{yi} M{yi I XI+, 221, ... . , x$} = ~ Y ( z ~ s ,  ~ z i ,  ;. = : , .: 

, ,, 
in= A' =I A I - ~&pibqbl (8.2.34). a Aj 
-onpenen~renb nyreM saMenu j-ro 
rronSua-<. . ~ a ~ p u q b ~  ;;na honScu, I ~ ~ n . w ~ b ~ c l :  u$ ,meMeHToB 
ka], [y.w],t .,,, , [yz&.;,Ka.~. u. &lue,.:&e~~:npcne6pcra'1b ou1@61sa~n Saaa- 
H U ~  BUIUL(HH .aj: 8. nonaraw,,;lcx, oueHtca cnyrat4HoR ienmq.m~ i c , , ~ e c ~ e -  
ulenHan c .nocT.pnnoR .jicnos~oCl ilU$nbpcuqR DI.. Rpm   TOM napawerpu bJ 



r e  t, onpenennexn no ra6nuuau P { t  > t,) = (1-~)/2 ~ p u r u r e c ~ r * x o ~ &  
qeHuR pacnpenenenun C~blonen~a (ra6n.. 3 : npunoxenwn 2) nn* 
v = n - (p + 1) creneneh cso60nb1. 

n y c ~ b  npOBeneno n CepHA usMepenufi, npn KOTOP~IX n m ~ a x n o r o  sna-. 
renun xi qnpq?JIeHbl woreerCsayioye UM k snavenuR y;k, k = 
= 2 .  . . . CnyraRnylo aenurnny y&, onucblmalowym pesynbrar k-;i 
o n ~ s a ~ ,  o6b1rno npenc~asnnto~ a aune , 

rue e ; k  - cnyqallhan ouu6na c Hynenb!M . CpeaHnM -3Haqenue~ 
M { E ~ ~ }  = 0. K ~ K  u nblue, nonaraercn, rTo cnyraonble eenurunbl sik 
Hez.aaucuMbl Mexny co6o@..n nes.aaucu~b~ o T , ~ e u ~ s e q n y x  napauerpos peJ 
rptccuu b j ,  j = O , l , .  . . ,p. no uuemuuwc. n > p + l cepunM 3narennh 
(xi, yik) nnn i = 1,2,. . . , n ouenKu w,eusaec~~~x napaueTpos perpeccnu 
COrnaCHO MeTony HaUMeHbUIUX KBaApaTOB HaXOU8T U3 YCJlOBUA 06pawenun 
B M M H U M ~ ~  nnic.anparwsnol cix.p~b~ I. . .  . . ' . 

, . , ,, , . - . , 
'; rr " 

- 

M n n u u y ~  +yn~unona& ha sna~er iuu~  neuswcrnb~x ni$M&+B sKsnsa- 
nen~en'ero M ~ ~ I Y I M ~ M ~  no ~ a x n o ~ $ u l ~ n a p a ~ & ~ p o s  b j , j  go,'$;. . . ,,p. Ouen- 
KH napaMeTpo6 b; HaxonnTcn us cucTeMb1 ypaanenu~(8.1.4), a ducnepcuu Hx 
oqenoK, i~rucnne~ ananorw.Ino (8.2.38), B KOTO~OM s~60pornarr ycnoe- 
nan nncnepcun 0npeaenneT-a swpaxenueu (8f2.28). 

npusenennb~e,coornowenwrr Ann npornosu~ye~b~x snare~ua orKnHrta 
nony4enbt 0 ' n ~ n o n o x e ~ u u  HesaaucuMblx snarenu8 orcTarnon ~ i k .  BMC 
me c STHM B yKaSaHHoR abrwe nmeparype paccMarpusaeTcn u Son* O~UIHA 

cnyran, ~ o r i a  ocrarKu Koppenuposanw. B STOM cnyrae nnn naxoxnennn 
onTunnanbnblx 3HaqeHUR napauerpos perpeccun npuMenneTcn e606uennwR 
MeTOn HaUMeHbUIHX KbanpaTOL, Y1IUTblBalOUUCI COOTETCTBylOUHe 0eCa npU 
nesnssax. npu eroM sanaqa cyqecTBenno ycnoxnneTcn, Korna koppennum- 
onnan Maspnqa ocTaTKos..anpuop.u nenssec~na. :. . #  . : . \ 

. , : :: , , ,  . ,  

,823. npeo6pa3.0~a~e nenmneknok~. 
perpeccwm ~.nmneknyn, ~ ~ perpeccwlo 

qacro a npu~nannwx.sana4ax perpecckn npeueasnner co6ofi nenunel- 
nym sasucu~oc~b or napauclpos. u ee ananus cranosurcn o6b1rno Beck 
Ma CIlOXHblM. OUH~KO, KaK 0TMe.taJIOCb ,BblL!e,,,~E pet CU'ryauUR OKaSbl- 

saercn , ~ Y O X H M M  nyreM necno.%nwx npeo6pabosanmd c q o ~ s e ~ c ~ s y l o ~ n x  
senurun HenUHeRHOR perpeccuu o ~ ~ o c u ~ e n b n o  ncxonnblx +a,~~opos npea- 
masUTb ~pusylo perpeccnu KaK nunennoe cooTnowenue ~en idy  npeo6pa- 
X)BaHHblMH BenUllHHaMH. 



I 
354 I(pCTbill.iMiRBMsRW.~cmn-~C+srnq~al) 

crenennbce, no~asa~enbn~e  M norapu+~urec~ue + ~ H K U H ~ .  MW 6 b l ~ b . n ~  .- 

. 3 06pa308a~bl s nunetln~e s a . n u c ~ ~ o c ~ u ~ . ~  - . .- - , 

Heonpenenennoqb 8 q ~ 6 0 p  quna_(p&a) HquHeRnoU perp+cnu,_~~ . ' 
o6qe rosopn, n s n n e ~ a  noesa~owio b6jxnoH'3ana.leU'. Mnorna np~xon~~rm:  

I ~ ~ , 

1 paccua~pusa~b prtn pahurnblx + y n ~ u u o n a ~ b n ~ x  s a p u c u ~ o c ~ e ~ ,  w*iy4 "1 US nnx nuneap,us~psa~b'u ma andriq~a nonjrrwr iw Wcmctub 6b16upa~ 
ry, KoTopan s. 6onbweR u e k  yga~aaTpaanbHyF8Typu~p. B~nec~e -2 
~ T U M  B perpeccusnonn ananuse' paspahran pnn + ~ ~ M ~ ~ U ~ Q B ~ H H W X - .  

,nypnodopa nnneapusymqero nped6&*sanun (~erop. r.-&oK~a u a. Kolc 
m npyrue . . nneronbl) [23]. ~ .. . , . .  . .. : . ,  : ,  , ' . -~ I . .  , 

. . ,  
. 8m.& : .f,p6:=b~* A"6+&s & .3.*"b,i .~ '<, ' 

~ " ' ,  : 
s...*fl, . : 1 .  . <IT.,,+ 

. . a , ;  c ewGapwnoFi nyme@npFi perpecow,eW , ,  , 

l..,:,-., 
Echwecl)b &onnneiiC/d '5 TOM;'$TO HWu~iib~tl  a ~ d ' r i ~ i ~ e ~ l n o t ~  'p'~$kccuu( . . ,-.. ~ . 

d 0 x e ~  ti,+nuraida 'ot B , ~ ~ o ~ ~ ~ ~ ~ ' ~ u I I u ~ o ~  'pdrpeccuu. ~6 ri&e bslrucr- * j ,,,-\ .'-;...- .,?>. .L  . 
nettnu ouenolc nensseci&bl,x $a$aluieiPoe b j , !  - 0; 1;'.2:'.'. . ; p ,  npennohiira- 

,, q ,  :, , " .,,,k . . 
eM& &he~nd%'phrljecculc1, 'ieo&onh.d (c sana"Hb16i ypb~+!fluu , ~ .  j snaru- 
MOCTU) nposepm~b runo~esb~: ,. I ,. ,, ue en BoBepu?enbHble npenenbl; 
c ica~me u? $~2$3~~na~a&$ei ' f ios MOR& neti?a.lk~enbHp b ~ n ~ r i i o ; ~  OT 

4 . :  , .<,I.". <a :. ' (8.4 ..l . : . -( 

nynn M 'kuu' M O ~ H O  'n+-iegperb no :=pa~ne~$k ' k  dl jbnfa~~,~npyrux -.., 
napaueTps, Ko-ropble, cyqec~senno o~nu4 ib1  o i   hi; 

' I *' npunsTan' i\no~enb~perpaCcnu;~elcda~na.s~a~ep~~en~anbnbl~ nannuM. 
P ~ ~ C M O T ~ M M  nposeplty srux runoses n p u u e n u ~ e n ~ ~ o  K MHOX~CTB~K 

,- , . .  . .< 
HOU peipwcir~ (8.2.30). 
1 ! Q U ~ H K ~  napa~eTpa,b,t, j.? 0 , 1 , ~ 2 , .  . . ,p. nonana nesnartmenbno oTnu- 

rarhcfl OT HYIIR, ecnu ero ucrunnoe snarenue pasno nynm, T.e. e q u  bj  = 0. K=,(: <)Merdnocb~iB&'iil+;*E;4$~lc~ .haph&Tp6&-M<nMH (8;2.35).i'viMe& 
Manb~oe pacnpq~nenwe: f los~ouy ,nnn.nposep~u runoresar o S ~ ~ ~ U M U C T U  

b le "&>~apa~~~~B. :b j j  *" ---. -. , 'F , 2:'  , . .; ,p, 3 .ibopmHploTc $:*; Tu CTrikli 
. , ,. , , . . ,  . . '. ' ,. . .~ :.,I , . ,  , ,;:: i . . , -  

. , I  . , / :  , 

~ . .,,,: . . . ,  

. : (  . , > .  2 . . *,. ..> . .  . . . ~~ r .. . i r i s  , r ! '  .<, . .  . . 
~.~etpulan. pacnpeapnenwe.C~~~~~en~a c r u q o ~  c ~ e n & e ~ , & o b n b ~  v.;l.n- , . .  . 

7(p + l)+.,< : ,. .~~ , ~ ~7 .,; :. ~ ~ . ~ ~ .  ~.., . . ,,>>: , .* , ~. 

B ,~~~TB~T I ;~BuH.  ~ ~ a n a ~ . n u ~ , ( w n u  . . . n p , w a ~ ~ l ~ )  ~ ~ ~ ~ H ~ M - B H B L I U M D C T H  -@ 
ne ~a6flnuann pacnpen~ewf l , , 6~bnen~a . ,na~o~~w1  ~ ~ ~ y x ? ~ ~ p o n n v r e  ~purn re ;  
clcue ma*le.n.un~tolw .QLlenwi n ~ p a ~ e i p p s  6$ ++o.*n~!inpe~e6wb, ,ecnw 
eb160prnan qa.~ucru.~a .ti- yno .sne~n~p ,ae~ .~epasp~rsy~~~  <,. +,. .. . r. 

. . .  - . _ ,  . . . ,  . . . , . . 
, .,'. , - t o , t ~ , . ~ t ~ ~ ~ t a / 2 ; r  , . , ~ J l u  ,:l.~j.'I$,t,~~;~;,:~ , .,~: , ( 8X2~  

nmcnepcwm n rar ee KpUTUqeCKOe ies~arwnno rnarenne oTnHramrcn ~ o . 0 5 ; ~  onna = O T ' ~ P Y ~ O A ~  9,49. Tali MOXHO KaK HaAneHHble npmHnTb rnioiesy nnrb ou* o 
flnn nposepltu rnno~eiiw ane~darn~ i ru ,  perpeccuol~m~: ~@nenu.axcne; r r o  nncnepcnn neaasncwma or x: Ha ~.cnose npmse~elr~b!x sb~ru? +op~yn nony- 

p ~ ~ e h ~ a n b n b l u  n a n i ( ~ ~ ;  ~a~. 'u :o  n;.i8.1'; 6ynew nonaailib, wrd'npuiaamnou I oucn~n oapauerposw 061unR.~un. ~b160po~(notl perPeCCH# mn xi aoTBelCTByKr 
nab*  z ( x ~ ~ i ,  xai,: . i = Li2 ;... . , n,, u s ~ e p n e ~ a  ni fqi(2) 2 )  sna'qe= rpv ra~  nnana arcnepnuenra: 

I&@ ~ M Y U H ~ I  yiic; lo = 1; 2y :l:i;,w, .a ,s Kareosse c ~ a t m n ~ u ' & n s  nponepKU 
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senurun repea -pas~s~.enpo~eny; r~u pmn~;  .B racrno&u. i ipu npue~e HOMY MoMeHTy, BBeneM 060snaqenwn 2-1,z-2 n T.O. b notepu o6q- 
KOPOTKUX ~3auo'bonn~$p~,~#,~:npdn~se&~m-cMrHana . n $ ~ : + u ~ c u p o s a n n ~ ~  u speMeHnon unTepean Mexny na6nmnenun~n ( s n e ~ e ~ ~ a p n b ~ ~  nnTep- 
Mecrononopieriu~ nefje~la~qu~a H npuepnmea C ~ U ~ C T B ~ H H Q  ?aducu~ OT spe- .) npunuMamr sa enunuuy. KOTOPMR qac~o H ~ S ~ I B ~ K I T  WaroM. HecKonbKo 
M w U  C~TOK,  m~~Enu~io1'a.; o ~ i % i a n ~ m n ~ ~ ~ C ~ 6  $eEina tonneqno~ w- enun~rtiblx unrepeanos (iuaroa) s npounoe-nasblmm~ n a r o ~  (sanas 
TusnocTn R n p y t ~ x ~ n p ~ r u ~ , : n p e a ~ e s n p n ~  06ulem,sig+e;d&~~~rn +ynaqu- anueu) k. npu npenc~asnenuu speuennwx pnnos ecrecrsenno c.turaTb, 
OHanbHylo : C T ~ T ~ ~ U ~ ~ K ~ ~ I ~ ~ U , ~ ~ M O C T ~ ~  n ~ u .  o + c a ~ ~  .u a~enuse TaKax :spe~u  ere^ s onnoM ~anpasnenuu; C C ~ ~ I T M ~ .  6nu3K~e no speMenu, 
S ~ B U C U M O C ~ - ~ R  erec i i inno iosnndae~ uenb1i3 i)nn cpeuu+usecliyix C T ~ ~ ~ M C T ~ .  mHbl.6b1rb CpasnuTenbno CMnbno csusanb~, a co6bl~un, pasn&ennwe 
~ ~ C K U X  sanm.-flnn onuca~wu-,ananus# n o ~ o ~ ~ ~ x ~ w e u c v i ~ c + e i 3 .  na6nw- b w u ~  npoMemyTKoM speuenu, ne nonxnM uMeTb cnnbnoi3 csu3w. 
a a e ~ b ~ x  &-sp&e~m!~~pa,s~a60~a~b n & r a ~ o < ~ o  6 n b w w  ru&o M~TO~OI. BO speMennblx punax na6nmnenmn, KaK npasuno, sasucuMbl Memny 
npn STOM HeKoTopble US.~HMX-nnn : c w m  npuMenenun r p e 6 y p ~  6onbwom R; u XapaKTep STOR S~BUBUMOCTM MOK~T O~P~~UIIT~CII nonomennew 
o6wa~a ebt6opo~,i - r .e ;~anef fsar~w.onu~~~~e p n ~ a  B O S M O ~ &  :nutub kd ocn$ nmnenuR B nocne~osa~enb~oc~u. 
se c o e o ~ y n ~ o c ~ u  na6nmnenun anare~uu7 npouecca s ~ e r l e ~ u e  ~ u ~ e n b n o r o  

' ~ p u ~ u u n u a n b ~ o  sdecro spe~enu B ~arecise nesaeucu~obl nepeu'en- 
rrepuona speue~u. C r a ~ ~ c ~ u r e ~ ~ o e i u c u r e ~ o ~ a d n c  saaucummcnfi npoqecco~ uorys 6 ~ T b  M npyrk'i mepeuennsie. nanpuMep Ta~ue, K ~ K  npocspan- 
'WzmleHH, nponcx0~ku)ux 00 8peMebn: np@?e'dfi?&er &60@ cFp/ lb~t , , r  . , ,., 

, <.>,.= . ..,:.I ,:- :, ~H'ble KOOpnUHaTM. 
,&$~I~ j?b~~,?&~pd '$~~TU+MK~,:-, aiian113, k p e ? ( &  ,P&~oI~,  M+jiko- 'Ananmiipye~t.iR o~pksor Bpe~dnnbro pnpa (8.5.1) &onno P ~ C C M ~ T Q U ~  
eanunu spe~ennblx p n o s  nocsduleno. 6onbiuw . ~ , ~ n ~ ~ + ~ n ~ ~ k ~ n ; ~ a n b n b t x  6 l r a ~  onny ~3 d o o ~ o x n t . ~ ~  eannsaqml cnyrai3noro"npo~ecca: Ubhu ~ 2 6 0 ~ .  QonosHi T ~ o P ~ T ~ Y ~ c K Z +  w ~ ~ ~ w K ~ ~ ~ H M ~  a&dKTbl BpM$Wt!bIX 'Mngs 
& n b x d ~  r& 12: =,.;a,. Qz ,&@ h,,np,~. ..'; ,.+. ' . - ..., ,,,., I . ,  1: : ' : enun BpehjeHHblX pan06 MOryT 6 ~ T b  pasJliiq~biMu., ,OCHOBH~~MU iipaK-' 

CKMMM sanara~u, pewaeMblMu c ng~o,qb)Q onucanv u a~anusa Bp* B u a c T o n u l e ~ ~ n ~ n ~ ~ e ~ n a n ~ o  ~pair&'6irlli:anb6 spe);ncnn& pnios u M- . , ,  

. . s, nsnumrcr,, cnenymulue: TO~OB: lax :anann3il,. ;, - ;.- ,. ..: ;. .:,, ,.!;. ?.: ~ . , .  , . . . . L  ,... : .. . I , . B & . B ~ M ~ H M X . :  pnnax n~6nw~eflwn,'me ,npabu~nO,:,.t~Sile#Mbi, H" kac e ~exanns~a ,  nopoxn:amwer0. pnn; : ,' , , 

.,,, ., 
yau?;i$ ?TO! ~ ~ B # C U I M O & ~ .  ~ & ~ b + b n + f d ~ ~ r $ & h $ % , R b ~ & i r ~ ' e ~  ~ k ~ 6 h 0 ~ ~ ~ ~ C j  npornosuppeanue (npenc~as~nue) 6ynyuux.s~arenuA usyraeMoro npo- 

I . ,  '.: .-:,, ?lii<'.. .,lr.C , .  . .. .., ,. : , ..> : ,: ycca Ha oc~oee panee na6nm~e~nb1x snarenua; , , a,,~~?cn~osa~enb~o.q.v, ,,,:,,. .. ,. , 23.1,. , . ~, ~ , . . : sr.i.,q. . .,<!:.,, .~,. , , 
O n p m n e n ~ a .  'B~~M~HHOM . p n o u  nasMsacTmcawaenosarenbHocTa ynpasney,ge npoqeccol, n o p ~ ~ ~ a ~ ~ ~ ~  pnanu~upye~b~ l  spe~ennoa 

. , 
, . 

ucanue xapaKrepnux oco6ennocrecipana. 
:I . :  , j..,, . >/.:... , ~prz(tif;zv;l ,.,: ,: ;'dCknl;.. , . . ; ,  ' I: bocnone u~emquxcn nocnenosa~enb~b~x na6nmnenmm nonmna 6b1~b : '(815.f) 

? I ana .(npeanomena) ~ a ~ e ~ a ~ u r e c l t a u  ~onenb. Ec~ecrscnno ~ a r e ~ a ~ u -  
&9q&&;;e"Kf'bix b ? +d&ipgiinHbi66 666n~&P&;fi4b'5 '~PbdCii~ki~:L.,BpeMeHu, 

, ,. , , . . ,>.$$ . .:;. .... . " " . , . , : . ,  - ..% ,.; .<ii, **c.~ - a Monenbilonmna :ncaaTorno empowo, npencTasnuT6 u e x a n u a ~ o 6 ~  
tl. <,& ~.,,.:'d,&:.<.;.... , .s k,,, ~ p u , n ~ ~ ~ n ~ a n ~ ~ . ~ , , , ~ ~ ~ e ~ , ~ ~ n a ~ . . ~ ~  M o n e ~  sa~mn~coorsescrsymulem pna ,  . O ~ H ~ K O ,  6ynyru M ~ T ~ M ~ T U L ~ C C ~ ~ O ~  a 6  
h t ~ k  d.k~mwsnoi3 ~ w ~ r u ~ o ~ . ~ U ~ a R a ~ ~ e P ~ d i 3 1 1 ~ e P ~ ~ ~ B ~ ~ p e ~ ~ ~ r o ~ P n ~ a  u p  ~uuea. ~onenb  n t r n ~ e ~ a  nuwb ~ o n b ~ o  npu6nurnenue~ K peanano~y 
nflereslCTo;  TO nop2ino~:,m nwnmeaawnbnmu ti jtz:':c.;;~~ kyUectkHeH; num (npouecty). Csenenb ~oc~osepnoc~u  ( ~ A ~ K B ~ T H O C T U )    onen nu pe- 
d'to-3 ' s,~fi~~amio~oib16&~rc'e 21. , : '" , .'" "~ : . . E . , ,  , . .,4,, r: , . , ,  x07 ,< . , , ,il. .  . I . ~ ; + z . ~ 4 e ~ ~ b l . ~ n ~ ) r a  n w b  no$ CuTyauYi. sasucu~ OT anpuopnux snanui? '06 MenenyeMoM npouec- 
$ n ~ , . y n o 6 c ~ ~ ? , ~ ~ , ~ i ! ~ ~ , e ~ n p p a 3 b ~ x  snneysn~ga: w&p~u.,  . , ,.,. . o Td~ 'un+op~a~uu ,  Ko~opy* ~ o k n o  nonyquia t ' U C ~ O ~ ~ ~ O B ~ H ~ C M  

~ . .  r A  -11:B~~ananme~u*e~.~6yp.e~ nunara~&> . w o  tr  ,-- nuakpeTnan ~ e m ~ u n a ,  a T U C T U ~ C C K O ~ O  ananusa. 
~@ij;- hvick@it~n~~-p#;~onpc~nnf ln  'd: pbsku(rYedil&xnpyr $,.- ... ,,. .' Vb( or gpyra f loc~a~okno o64eR ucxonnoi3 cra~u?fuveC~ofi :~on&bm spe~eunoro 
~ ~ ~ ~ . ~ ~ ~ , ~ ~ . e a ~ ~ ~ ~ ~ , ~ a 6 n , ~ ~ & ~ B , , ~ b ~ Y , ~ o . 6 ~ ~ M ~ ~ n u ~ c ~  plq~~.pe~$k M& asuno, c n y n n ~  ~onenb, npe~cibsnnmulanco6o~ C ~ M M Y  (annu- 
M ~ H T ~ I  BP~WHM. Ho nane np,u M~.OPCPIJOHOB peruc-~~amn~&nmnae~b~x ~ M M H R ~ O B ~ H H O R  (aa~ono~epnoi3) nocnenosa~enb~oc~~ 
senwrun OHM, K ~ K  npa~~uno, npe06pa3ym~cn. B. ~UCK~TH~IC-nocnmosa~enb- e~ervnnpno~*) nocneposa~en~~ocsu a;: 



KOTOpan nyreu norapu+~upo,sanun ne8oA:H; npanow rac~eM :npeo6pasye~- 
a s  Monenb (8.5.2J. L)anano B nanbneaurew ananusupyeru anauruenan 
~areuarnitec~an.~onenb speMennorot pflpa :suns (8;5.2). ,. : , i ,  :. , ,  ~, , 

.flpUMe~UTeJtb~o K MO(MIIU ( ~ . ~ . ~ ) ~ o s M o x H M  PasnUrHble BapUanTbl G; 
BLICUM~CTM ee OT speuenu: snwnnue speMenu MoxeT c ~ a s b l ~ i i ~ b a  nnGO 
TOnbKOlHa-L(eTepMUHUpO.WHnDR n ~ ~ o ~ a l e n  bHoCTU,.di, nu60 TOnbKO. Ha 

cnyvafin~ul nocnenosa~enb~ocru-i; nu6o; nalroneu;: Ha ~06eux-srux. coma& 
nnmqux.. . . , .  , .  mi,, . :-xi :._ . . 

. . , . . . . , , ~...,. 
npamny KaK + Y H K ~ ~  BpeMeHu. R ~ T ~ P M u ~ . ~ + P o ~ H H ~ ~ ~  nocnaoqaTen!+nnocrb 
4 WCTO HaSypalOT , C U C T ~ M a T H 9 ~ K O $ . C O t T a B n ~ ~ u ( e A , ,  .EcnM 3KCnCpUMeHT 

MOXH~~,OBL)TPPHT~ .. , MHOrOKPaTHO,, TOt?,M?B!iMfl ~04$&l 6#nY1,6? '-8saTbol 
onn i r~u  u TeMm me, s TO spewn KaK cnyrannble cocTan~n,prqmc,y,,qa~u 
Pepn&VaHFy Y$)?~HHOrO.PnLlaLlonFHbl. 6b!Tb ,P~?~.?V,H~!ML~. ~ ~ H ~ ~ P = ~ O B O P ~ ;  
n ~ j a ~ a e ~ q , , ~ ~ o  naTepin&ul jod~"~~ cpc~$b~to$fl,.eeT6 , ~ ' a T e ' ~ $ ~ u r e c n ~  
-$nawg'($lj+(ee sna(;&he) . , ,. i+hne~y+r+ pnqa MM{ii), = &:. "-" , , ,  . 

G~iauyarr  coc,pennm.wan ~ P ~ M = H ~ o ~  p*a;ilei $ n s a ~ a . ~ a ~ o ~ ~ n ~ e ~  &kb>bro... . 
rmcna bnelonux +a~iopob, k 06~a30&$+ he: , u . - -  , I . .  

TePMUHHpBaHH0RCOCTaBn~K)UeR U ' o K ~ ~ ~ ~ B ~ ~ U ( L I X  KaXnblR O T n 9 H O  He- 
,.:<., c . snaru~enbnoe enunnue H a  ua~e~enue, p e ~ y n b ~ u p ~ A q Y i ~ t f a ~ ~ & h ~ & / ; f i x  ka- 

pai+epdhu sioA -asnnio,i,dfie'R! - Cny,,aGihble 'cd&~snn~$~k!,y.. hioiyr 
BKnmrarb s ce6n u odu6~u"na6n~dek~n .  f lpri 's~d~~668ci~d'&~iae~c11, 
 TO dny\lafinbie:~a~nRtouueo~a9ym~~~duuo~apnu hopManSnJA. cny- 
raAnblB npoueccc nynesblu cpaanuu snarenueM = 0, nucfrepcueR 
M{$) = D,. B 0 6 ~ ~ m n e  cnyraRHble cacTaBnumuue-rnory~:ninarark 
01 K~K:,KOPPWM~B~W~I'M.U; TaK U H e K O p ~ U ~ B a H ~ b l M U ~ ~ B 3 a B W p U M ~ T U  CT 

xapaK%epa. peuraeMoi+~;ina.ru: :CnyraR~$lo c a c a a n n m , ~ l o , , n m y r a m ~ m  
@~~~B~(,YHT~HHII n3.-eWa4 ero ne.TepmnnuposannoR ~ c o c v m a m e n ,  o6ur- 
no.: na.sb!sam~ ovaTKaM .apeM,e.n~.oro !wna.. E c n ~  -cpnaannwu,Ke.e.onancu 
HeSaBHEUMblc u&.vaSMBalgr J O U U ~ K ~ M  ~p6nmnenu~ . .~~ .us~ep~~u~ i )~ . : . , :  

,@HO~HW sanaw a n a n u s a : ~ p e ~ e n ~ ~ ~ ~ ~ n n a s : e ( ~ ~ o ~ ~  s. sbmenenuu -na .. ~ 

ocI~ose snanun .o~pes~a-e.pMlennoro pnna XI, l a , .  . . ,xn neTepMunuposan: 
HoH H cnyralnoB .COETwnnmuux fnounonen~), a Tame souenfie nx ccs- . . , , ~ .. 
rucrureurux xapaa~epuc~u~. ,..: , , r  ~!,- , . .. ~ . . .. . . 

- . B cw.m o r s p e ~ b ~  ,nQTepu,~nupqnanny w~~a4ngloy~p,#&~e~,:m,yrae 
0 6 ~ 3 q p  ! l~~ tTap l~ .H?T. .Ua~  CYMIVIWY Tp~,KDMllOHe.HT , ~ ,- .~ . . , 
.. '..i. , ..-., i. - ,  . , . .~. ,  . . &=p.;'*$'+y, 'i ;.. :. 7; >,J?>!s ., 

I I 
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3 n ~ b  ~ ( b )  - nonrospeMennoe ( c m c ~ e ~ a ~ u r e c ~ o e j  usMenenue n s ~ e ~ n e u o ~  
senurunbl, unu tpenn;. s(b) - cesonnan dbrnnonen~a (npa~nospeuennwe 
VK(IHrec.5W 9jTHqC.TWbHO TPeH19a :$ OCP*OII?M 3);. F@) 
honrospe~en~oe uulmurecKoe, ~oneSBtiue, o ~ n ~ c u ~ ~ n ~ ~ o  ~ p n f l a ;  ''; 

6'haec~c c ~ T U M .  cnaaym OTM~TUT~,   TO npenc~asnenue neiepuh'nupo- 
sannoa coc~aennmuea s sune CYMM~I Tpex KoMnonenT nsnneTu ~ o c ~ a ~ o r n o  

osnblu. Kpoue ~oco ,  racm wcTannnmuau d(t)  conepxuT TonbKo neno- 
auule KOM~OH~HT.  Mnorna npu ananuse BpeMeHHux 

on ,qeTepMmnuposannylo cocTasnnmuylo npcTasnnmr s nune 
$. . d. L , - vts i  + ci, 

, ,. , . (8.5.4) 

jpenn .a cesonnan KounoneHrbl o6pasym~ MynbTunnuKaTusnym CMCC~: 

Tpe~gow BpeMeHHoro .pnns:nasblsamT nonrospeMeHHym MenneHHo u. 
nPaBYlnO; MOHOTOHHO USMeHSIK)~~CII, KOMnOHeHT)' neTePMUHUPOBaH- 

A cocTaennm!4eR, onlncblsaeMym  TO^ unu UHOA necnyqaRnoA +yn~uueU 
Ilpoc~enwea Monenbw rpenna nsnneTcu nuneflnan sasucvlwoc~b OT 

enu nupa ~ ( t )  = bo+ bt t ,  KoTopan onasblsaeTcn npueMneMoR so MHO- 

npuKnannblx sanaraa ananusa BpeMennux pnnos. Scnee o614ei1 ~ o n c  
Tpenna nsnne~ck n o n u n o ~ u a n b n a ~ . s a s l ~ ~ ~ o c ~ b  OT npe~enu, a TaKxe 
nemnue  onen nu, nono6nue OnucaHnblM IIMUJ~. l lpu  TOM cnenyer or- 

TUTL, *TO ycnoxHenue MaTeMaTwrecKorocnucanun Monenu, KaK npabuno, 
ilnpueonut K mBwuiennp TOL(HOCTH onflcanua Tpenna. 

7,.  Ceso~~on.~o~nonen~orina,sbieamT +yn~qum spennenu, 06ycnosnenn.y10 
bC7BUeM nepuonurecnu noeTopnlowwMua + a ~ ~ o p o s ,  npureM nepuon p 

yraMHoA +yn~uuu s(t), onscblsamuun STY KoMnonenTy, nnn ynpou t  
::nanbnenuero ananusa nonaraw KparnblM eceaonaM, (nenb, Memu, 
U T ) .  , u ~ a  nep,UOnUqHOCTU CeSOHHOir .KOMllOHeHTbl, eCTeCTRCHH0, B 

anuTuqecKoM eb!paxenuu s(t) nonmnbl npmcyTcTsosaTk, KaK. npasuno. 
uronoMeTpurecrue +yn~uuu, nepuonurnocTb KOTOP~IX 06yolosnena co- 

aTMbH0 CYqHOCTbO SanaqH. no~K0nbKy Ce30HHal KOMnOHeHTa WCTO 

MT, rnasnblM UCT.OL(~UKOM KpaTKwprnblx rone6ana~ speMennora pn- 
ee BMnenenue u ncKntorenme cnuxaeT sapuauum (ms~enenue 
OCTaTO3HblX KOMIlOHeHT. . . 

peM unu MennennblMu uuanurecauMu .usMenenunMu co spemeneu. npu- 
Talcoro flsnenwz c q y x u ~  snunnKe. Ha Mnorne npogeccu, npoucxo 
B nP.HPOne. U3MeHeMUn connernoR aKTUBHOCTM C nepUOllUSIHOCTbK) 

rona. Cnenye~ SaMeTuTb,  TO 5 cuny Konernoro no speMeHu pnna 
recKym..KoMnonenTy unorna Tpynno o-muru-rb or Tpenna;,.noa~o~y 
U%P$CCM,aTPULIaKlT KaK enUHOe UeflOe UnU UUKnUSeCKyIO KOMnOHeH- 

pac,cMaTpuealo,T. BMecTe w cnyraAHoA cocTasnnmueB. ppu~epou UUK- 

'I~CKOCI KOM~OHCHT~I  nnnuloTm Konernble O T ~ ~ B K U  pnaa CPypw. npen- 
nnlogus, ~ 0 6 0 1  nonernue c y ~ ~ p  nap clntiyconnanbnblx u rocuqcon- 
.bnblx ,pzrannnmuux. Ta~oAnapoR, s racTtIocTu, nsnneTcrl +yn~uun 

, =  acoswi + bsinwi, 0 < w 4 T. Ee MOXHO Tanxe npenqasurc KaK 
=,pcos(wi + 0); nepuon STOA~:+YMK~MU BpeMenn T = ~ T / w .  1.e. umrnu- 
san KoMnpnenTa nosTopneT csou s~arenun C ~ K U R  pa3 no npoLUe~buu 
Menu T. Bensruna w/(~T). of5pa~nan nepuony T, nsnnercn racToToR, 
oz+Quuuenrb~ p = u 0 = arctg(@sinwi/crcoswi) -AM- 



nnmyno l  ti +ason c0oTneTcTsenno.. ~Ka~-~npawzm,~;~nepuon :P, s ~ a r u ~ e n b -  
~ ~ ' n p e ~ b l u t a e ~  nnuHy:ananusupyeMom,pnna, u r ros ra~y l  ~ P H ; F P ~ + u ~ ~ c ~ ~  
npenclasnennu pnna ~ u s y a n b ~ o ~ ~ a  KoMqoHeHTa'wcnpocMarpuaaeTcrr.. ..,,;; 

. flpu ananuse BpeMeHnoro pnna npeGnonaraeTcrr, rro nomenure on*- 
CaHHtdX OblWe KOMnOHeHT 06ycno~neno pasnurnb i~u  rpynnahnu npuqnn. 
Huxe  onuctmamTm:iocHosnble nanpasnenun aaanusa. B P C M ~ H H ~ ~ X  pnno~ .  
nonpo6~0e onucaHue ueronos a~anusa. spcMeHHtdxpnos npuaepeno s 06 
~u.pnom nurepavpe no ~ a ~ e ~ a ~ u r e c ~ o i l - c ~ a ~ u c ~ u ~ c e , .  s:-rou~wcne uds.[2, 32: 
33. 62 a. np.]. ~ .. " : . i c . .  . . . r , q r  
- -  Monenb npeMenHoro pnna u e m  cTaTucTrrecKum a ~ a n n s  aon*Ht,i B~I? 

6~paTbCa B roorseTCTBUU C KOHKpeTHblMU CBenenHnMU 0 npmVUnax .(~exa: 
H H S M ~ X ) , ' I ~ ~ S ~ ~ B B I O U I H X  H3MeHeHUe pna-BO BpeMeMf- - X : . ' z  v i ~  

Onpenenus oueHKn aeTepM.unuposantioR..u c n y r a R H o R ~ c M ~ a B n x m ~ ,  
MdXH'O PeUlaTb 3aaa'lh npornosa 6ynyu(ux-.s~a'renml KaKGakrOm'BpeMChd 
n a r o  pnaa; T ~ K  .,u ero coc~asnntoqmx. , ' ' ' ., . , ~.. .~ . , ' ,  , ,  

Ta6nurrnoe np~cTasricHue.:speMerfnorti pna:U~np~eRluUE70nnUMf~61 
ntde rraiwcmku we nOlstinnmT r r o ~ ~ ~ b : ~ x a p a r a e p ~ . . r r ~ e ~ e ~ u ~ ~ -  B ~ ~ M & H H O ~ O  

p u a :  , &i=~omyi:~e~nailan6ngG. aHaiiu-$;dpeMenHom prce ro6b~~~o.Haqu-  
HBCT2Ac n+oeHua. u u9~4eHun ero rpa'tura. . Ha;eenoae rpa+~~a.tnb- 
4WTEeHHO"MOXH6 OnpWenUTb HanUV%e.WnU OTeYTCtll'Ue TpeHJIa, CeWHHblX 
H 4Y1IVIUuL(BCXUX K O ~ ~ ~ ~ ~ T ~ A ~ H ~ I ~ ' K O M I ~ O ~ ~ H T ,  a TaK$iWtny~Anb$ W a n n n -  
mqeA> rpa-+~~, raeT B ~ S M O X H O C T ~ : ~ ~ ~ E T ~ ~ H ~ O  onp69ennn n . x a p a ~ ~ e p  

. . vl~s~e~trenmx ~ o i n a n e u ~  so apt.+enu: . c,:, . . . .. ? _  .. _ .  , . ,. , 

: B~opar'cranuln Pnenwaa s p e i d e ~ ~ o i o  p m a  B S ~ a r u i e n b ~ d ~ c ~ e n e n u  16 

amT- MeronaMn perpeccnoHnoro a~anusa. npu .TOM ~ e o 6 x o n u ~ o  OT- 

U T ~ .    TO OcHonHble npennonomenun, nemauue B ocuose perpeccuelroro 

pueR U UX H,e3aBUCUMOCTb, Pe~KO.Bbl~On.HlleT(SI B PeanbHMX C U V B -  

3-3a nanurvln ~one6a~enbnou KoMnonenrt.1 BpeMenHoro pnna. flosro- 
OnyFHHble OUeHKU KO~+$UUU~HTOB MOnenH TpeHna M:llOBepL?TenbHtde 
pBanbl nnn.Hux neo6xonu~o paCCMaTpUBaTb npn6nuxenHbl~u. BMV 
MM HanO OTMeTHTb, VTO B nsTepaType, yKa3aHHoR Bb1W.e. OnUCblBa~T; 
PUKnaAHbleMeTODM perpeCCUOHHOr0 aHan.U3a U. nnU KOppenUpOBaHHb!X 
aanntoqnx pnna. Ecna Monenb o~asb~sae~cn  60,qee neonpeneneHHoR, 

npuMenmb &nee cnomHble HenapaMeTpwryKue MeTonbl ee . , 
r o  onuca~un. 

-titla? KOMnOHeHTa MO.XeT llpeFCTaBnnTb K ~ K  ~3~&TOXTenbt ibl~ ;H- 

( c B ~ s ~ ,  ICTPOHOMUII. 9KOHOMUKa M OP. H ~ Y K M ) ,  TaK U 9BnqTbM M c  

UM + ~ K T O ~ M .  'iac~o ~ T U  nepuoaureclrue +YHKUMU n s n n m q  TPM- 

O~eTpUWCKUMU (~YHKURIIMM, UnU MOTyT,6blTb BblPaXeHbl BBUne nvl- 
HOR ~ 0 ~ 6 n ~ a L I u u  nocnen~hx. flnn su iene~un-  u ycTpaneHun cesonnoR 

OHeHTbl C USBCCTHblM nepuouou p UMeeTa pan cnom6os. ~ ~ U H U U -  

btlblM nOpXOn,OM npU BblaqeHUU CesoHHOA KOMnOHeHTbl, nB.nReT'3 TO; 

cpas~usa to~cn  3narenun pqna r e p s  onpenenennblir .pppu.og gpeMeHvl. 
.anpUOpM,;U3BeCTHO, YTO-PeTePMUHUPOBaHHan COCTaBJ!8,WQal .BKn.K)Ya- 
ce6n TOnbKO TpeHn (o(t) M Ce3OHHYW KOMnOHaHTY ~(c),. TO BPMeH- 
pnn npuHmMaeT nun 

x i = w + s i + ~ i .  i = 1 , 2  ,..., n. (8.5.5) 

. . - . , -, . . ... . . . . . . . 
cia$' KpUieljnes >fin* nposepsvl S T ~ A  ' runoTesbi; ' K ~ K  npasuno, O C ~ U ~ H H ~ X  

HB nopnnroeb~jr cTaTUWUKax: HenoropUe riopaa~o6b1eaicpI~epnRI. cnyqhawo- 
n u  &fxnam~c$ B ni ,5.6 u n.:,7.2. ~flanbneirucm.a~ana;nua npdeoa~i .~ i i  B 

silnucu~3E73 OT cripal#nnUBthein TO@'.U~H .uno%-rmno~&br:' 'Eau;rdno~e- 
ra . - .&y r t t~~&n (C ~b i l6pankb lh~ l (u  sanailHtm j l P o l ~ C M  3jfaruM'oCil;i) ~e 
o~ue'p'tieiCi, niinbneRE!UR a ~ a n u s  pn8na"npousRnmicn M$Tona.,& a.anusa 
nUWpetnbix cjiyraRnblX npoqechu  B:npd~nsonono*~3n c u ~ y a h h :  usyra- 
e t a  ~ X e i ~ p u u ~ u p t i k a ~ t l a i  Cocra'andmuian u ee- K O M ~ O H ~ H T ~ ~ :  - , .  ' 

' A ~ d m . a e + ~ H ~ ~ f $ o n a ~ ~ d R  w a M s m u & .  . npk:s~bu. a~annse 
n%Skldi~b11EuT$ariuu, korda anpaopu-(c' for no&^&^ go. H e u b ~ p ~ i b ~ x ' n ~ p a -  
~tspo~) ' .  U3BeltHb: +~~KuH. i,@Hp,3. - 3 8 1 a ~ ~ '  q ~ * ~ ~ ~ q k & x  Bb~d~aod  6 
s r w - c n y r a c  6ynyT ccsnsanbl uMeHtio c ' s ~ u ~ n  napauerpau,u; u0~0p6le OUP 

. .. . . 

na nnn npous~onbnoro speMeHu ti = i cnpasennusa 3anucb si = Si+pl 

npaHee u3~ec i~ tdF i  ,nepuoa nocnenoBaTenbHocTu.' n o  na6hmne~-  
a r e ~ u n ~  ckavana ~eiono~:-perpeccuonHoio a~ahusa dnpenei lne~u. 
TpeHpa, a s a ~ e ~  nnw lamgoro gceJdnaa i, 1 < i < .p. +opYV 
p a s ~ o n u  suhs . '  : 

. . , . :.. :. . . . , :. l 

X i  i t  Xi+? -:!Pi+p, - .  . ,Zi+mp ,-.(Pi+mp- (8.5.6) 

. . . . 
1 i .  , ' zi = --- Cjki+lp - vi+Lp]:, i = 1,2,. . . ,p. (8.5.ij 
m+l i=o 

, . ~  

B nMTepaType 06cymgam~crr u npyrue OUeHKU C~YOHHOA Ko~noHeHTbl, B 

e Ha OcHoBe B38euteHHblX CpeAHux, nb160porimA MenuaHbl. yMeHb- 
snuxnne p w ~ o  Bblpenntouuxcn ~a6nmnenufi. B racrHocTu, ec- 

. nepuop cesonnoR KOM~OH~HTM-.  He .vlssecreH, pnn, ee OU~HKW ncnonb 
sell MeTonbl, ocHosaHHble Ha cneKTpananorr ananuse. speMeHHoro p- 

:.(Meson nepuonorpau~). 8 ,~ 

,;;.Korna sun neTephnuHupoeanHom CocTasnnmueR speMeHHoro p m a  ne 

s n y m u ~  noficK .nonuHoMa Ha O ~ H O M  Merona acKonbsauux, cpenHmx. 



Mema. rKonbwulnx rpurrikx ocHosavl HsycpenHeHm myranMax cocranna- 
mquxoKono n ~ t i p a ~ ~ o n  TOYKLI speuen(lora pnna. Hanpulnepy ecnw B. w*: 
n6iT TorK~BpeMi?HHoro~~pu~a:~~ucnepc~fl ~ o i . ~ m H ~ a : ; u . : ~ a d ~ p 4 ; ~ ~ ~  n ~ e ~ e p  
cu~-c@enner~~  f meH6espernenHora'pfln% ~ M ~ H @ W ~ C T ~  B kzpa=, .r.erpasna 
$/la:' : , . i  ..: , . , . , . , ,  , . .. _, , . ,  . . I , .  .,.; .C r 

~ ~ l i f ~ ~ c z ~ h k b ~ o ~ a  i7Kori&u(epi% qjmnero &.&m,imhe& bU 
irepeg& k~n~~a~~ny:c-pbntitiu ~ ~ , j i , ~ b ; ~ - ~ ; . ~ ~  6& j , f~~n;~q~~, .~~I ,  
w rt&ealic. s~Cqe"&"'"oh~fio~#?;u 'be:wi,de 'm dtjnacfU . b f i w & g ~ ~ ~ ;  
Sat;c*,,*(jT npdu& ,"*$*+?&iW k' &,n&Kdd, H~,,*~ii;'Cd.,BTofiio 6, *$ 
(kq t)?6ib.; Fa%' npasYjlb(IjBbi6~pI%T HeqeiUB +cna qi i&~od p,fld, pa jw& 

' 5 ' ,at'+ 1, s.. & ~bTa.~e<.*~oeep*n~~gU~h~~Pa8:na'fl~sn~e~~,~'M~BiliToM P Y 
speue~u, me nponseonu~cn rrnaxennafl o r ( e ~ ~ ~ " ~ p e M e ~ n o r o  'ljdh6. 
' , ,B &,,& w.,... ne, ;. ; <rj,ak.nA68's&q&,ne &p=hcHHiiro $hLt.&blH'd' ;pen- 

.. . 
&jjfi;c 'Rax'[$: .s; 3332'  u',np:] .:. , . . ,;, ' . , ~, ..r,. I 25 
. ( ,  . . ;.,. , - .. , , ' ;  1 , . . ". .2, ..,. : , , , .  . . . . . , :. > .  

m 
'.,, ; - , "  :+5t.: . . , ? ~ . m +  ,;:j, , .;; &&8) 

.,$! >.. . . 3 :~ ,  :.&T.W :,; ,: ,~....:*<., ;., ,, , , . A , " , ,  ., ,,,: ,,:, '. , ; . , , lz ,4 ., ~ , < ; i  ;.>, , , 3 @ .  .r ' .  <-.@,;@$L&+,?,.; : ' : ' y & i ~ i ; 3 ~ ~ ~ + l  / . ;,!; B~++" v- se%qg"ag. 
BpaYHMbTb m,; ~ w j . ' f j l = ~ ? ~ l l ~ , $ $ + l  .;. ' z ~ ) . .  , 

3 , , ,-~>~@.&?~&js;:~~~*ui,W- 
e~Ta;cbnpy*#~Hb~ a n " ~ K d ~ Y M p y ~ ~ b l * : ' n ~ n " n o ~ ~ ~ ~ + w 4 e ~ ; ~ a d a  
s ~ ~ ~ n n s e < m , ) , & ~ r l l e ~ u b < '  ' ' ' 4, ' { ] , . s.',. <!:$, ; "~ . ,, . 

i . : : ! .  ' * ... 
,~ . ' '! . ,. 

i=-m 

~.". " . . ... 
B nbuiaanndti sanaqax orem qacTo B KaqeFTm nonnnoba' 6epe~c. 

~ o C ? & ~ I H R  ~ U H ~ R H % ~  ' t k n ~ l l b ~  CUR* ( ~ : ~ ~ ~ ~ ~ ' K O S & ~ U L & & H T ~ ~  ~OTOPOTO 

tinpe+$ri~ nq, ociqaeaappvae B b l 6 ~ ~ ~ 4 s d  ape~+nnoro ti@xepsi,na.. ivrn- 
TblBa'n. 910 3Ha'ieH.h CpnHea TOqKU ~ ~ O C T O ~ ~ J ~ U H ~ R H O U  perp&uu paBHo 
c~epH,SMy ~ ~ U ~ M ~ U ~ ~ $ ~ O M Y _ M , ? M ~ ~ ~ H H ~ ~ X  anare,n~n .,~.., 68nd, ero . c ~ i a x e ~ ~ o e  
sHavenue y; MOXHO npenc~as i~b '  I::niine 

~ * ,,. .,,,.: , ;i ?:&? . , i ,  - .> .. ,. .. , ' l .  , " .  . . : I :  .,,. 
M ~ a q e , r o ~ , . n a u a n b - ~ b l e . s ~ a ? l e n ~ .  ~ a a - ~ a ~ e ~ n m ? c 4 ~ c p e n w u ~ u  s ~ a r e ~ u -  
RMH na:1unTepwne3BpeueHn$awa .noToporo sbl6psHa papawe. R ~ M  STOM 

caln untepsan ,cironbsuT snbnb was, VLa (8.5.9)) sunno,;qTgI.npm nu*@- 
newxa'par~epe nm~anbnalampo~culnaquw~ stconr j le~~oscW,~uwe~~s~ .P$BH~I 
~ewgyicotiobl~ca ux ~ a ~ a . . . p a s ~ a < . m ~ ~ ~ q ~ : . .  :. y. t i '  I; : ,' 

- ' G r n a n e ~ ~ t ~ e  snareHuHyj,'Kacalt~cpeaHdw 2m4-1 Hvsabaeulnalx nepelneir- 

,:,uMemT nncnepcnu D, = :&/(2m+ 1). ' Koaapuaqun nocnenosaTenb 
snarenun yi onpenenaela Chp~yfioA . .  .~ . , ,  , , . .  ~ ~ 

8. ~. 

D,(2m+ 1 - : , .  (j])/(2&,+ j = 0; &I,. . ., *2m, 
. j = f ( 2 m + 1 ) ,  .... 

(8.5.10) 
TopoR .sunyo,, rT,o KOp~wpoBaHH~MM ~ s n q m q u ~ u . , c r n a w e M n o r o  
nnnam~cn CocTannamque OTCTOII~U~ OT MoMettTa i He 60neer.qe~. na 
1 )  ,; ; , ;  o,.. ., ' .:., . . ..: I : ; , /  . .  - ~ , ; . >  
B k2,'.32,33,, 6Z.u .npj  u c o n  cKonbsnqero.cpenHecaeo ~ u ~ ~ p e ~ u s u p m ~ a i i  

puwnuposaHnofi,co.cTasnRpqeA~ pnaa rn eeKoMiroHeHT rpe6yrorc(nepea 
anou, ananma3 6nmpenenenun~wTseTeTnymqux + Y H K ~ H O H ~ ~ ~ H M X . S ~ B ~ ~ ,  

ocTeR e Toqnonbminoux napaarerpos. ORHMO naHn,aarnpouenypa' He 
nna sbsuoxna tg nponydus~a:.  KIo3~ouy ram0 nnn sti~enenwn.neTep- 
i~paean~Obl"'~c~aenflmruea n nonyqenun npofnoia npmueHBm  ele en 
oweHquansnom crnaxunanuui ~ T O T M ~ T Q ~  qacm.wasblsawv & o n 6 ~  
Ha. .&~06Hbl. lfh?hBaW4e~, ~rip~MsnneMMM a MeXOnyBKCnOHw 

mpona~noa coc~aanmrp~~;:Apn ~ M H  nna ynpoqennwananwsa~n~ 
, qTO SHBqeHMfl'~CnYYaRHOR.COtTaLnfl~~eR I): ~ ~ S H ~ I W M O M ~ H T ~ ~  LPG 

: . ,. i?,.. !'.., -. 
HU HeKOP~MPO~i ib l  > , .  i ,  . > ;  

M~TDB 3~cnonen~~anbnoro crnamrrsaprrrr *HoBaH na npencraanenuu 
k e n ~ o r o  s~arennn pnna B M O M ~ H T  i i inne CYMMU panee ~a6nmne~-  

,,. 8 ., ' 8  , , , '  . ,C I>  

. . .  , .  . . . ,  

. . i 

, -secos& ~oj&M,,u&Tb, .t<$&a*),,rne () Q &  < 1 L 2&a&&Tg irn&,,?. 
'3, 

, " . ... 5 
~. 

,- : .- , - . ' . I ,  ,3, i, 

.dfly,., ' r . ,  

, . . >  / .  



no nzpaMerpy A MUHUM~M + y ~ ~ u u o s a n a  (8.5.12) nocruraerwi npu paseH- 
cTae Hynto ero npoursonnoR no npu ycnosuu 

3~0l'fd/laTOn Ha3blBaeTM 06064eHHblM (&ihseUle~~blM) MeTOUOM Hau~e~buYr2  
KsaapdToa.:.. ; , , 

. . 
J l  : ~. . , 

Hs paccM0rpeH.u nonyrenuoro crnaxeHuoro p n a  sunso, rTo sa6nw  
neHcnsl s x o n n ~ , ~  npoqenypy crnameanuu c s ~ c n o n e n u u a n b ~ o ' y 6 b 1 ~ a ~ 1 p q ~ ~ ~  
secaMu A' = (1 - a)aj. Kaqec~~eHno STU 0 6 b u c ~ n e ~ g  T ~ M ,  q ~ o 6 o n e e  
~ J ~ M ~ K S C  na6nmne~ufl K- MOMeHT~.OUei-!KO pflna BOCnpMHwMaloTW C 60nb- 
uuw.Aoqepurenn, qet.+~a6nmne~urr. &nee oTnaneMHble 67 MaMenra oueHrtu. 
~PYI:.STOM WYlCnO W~BHOB m a ,  .(3HallUMblm nO:CBOC@ benMSMHe,,.yMeHb 
wae~cslno~uepe-y~enburenufl aHareHun KoncTanra ornaxusaHuu a. Ecnu; 
nanpnwep, .a = 0,4.+w T.eKyqn~a6ntone~ne 6 y n e ~ 2 , u ~ e ~ b  sec.0,4, a seca 
nRenu r~ay l owu r  .~a6n~neyu~-conasn~coo~~e~c~se~ndO~16;~0,0640,0256 
a,w. P o ~ n m r ~ e . o r  paccMoTpeHmoro sbluemeTona c r o n m n u e r o c w e r o  B 

MeTOR~:9K.CnOHeMU,UOnbnOrO~WnB~XMBaHUII.Cl(Onb3fiT~TOnbKO npaBblGl Koneq 
MRTep,Bana ayCPWH?.,H;Mn:, YwTbl~arr,. YTO. BKa 3KCnOHeHUMan,bHO.~6blBato~, 

Tonnps.nocTaTorHo 60gbw~R M u n e  pdna ernnpownble a ~ a 9 e n ~ n  6b1c~po 
CTP~M~TWIK ~yqm..iRp% ?TOM nnu.paccMaTpveaeMoro Merona YCp~HeHUfl 
CnpaBWMBO pe~yppe~THOe CWTHOUeHUe . ,  *.> + . , , ,  . a  . ,  - 

C lo~sesasb~x  xos#uuue~ros .,sblnonnneTcn ycnoeue - . ,: ,:if., t ~ : 

>. , " 4 ' :  , ., , , &. , .. :.. ,. ,:, . .,. 

. / ,  'I . ,,, , .~ , ,  , .  . ,  . ,  

. Tan ~ y a ~  ~ n e p ~ ~ o p . . a , ~ ~ n o ~ ~ ~ u u ~ n ~ ~ o ~ ~ , c r ~ a ~ n s ~ y u n  n,un%H, p s  npu- 
i e s n u  KO BMM c o c ~ a ~ n u m ~ ~ n ~ '  BpeMeHnoro pu,na.p,ToM qncne g 6 ~n,y; 

., , rslHoU mcraBnumtqeG 6i: 

rne D, - nncnepcur CnyraRsoR cocsasnfltoqefi E,. T ~ K  KaK 0 < n < 1. 
nncnepcua crnaxeHHoR CnyraRnoR cocTaBnutoqen yMeHbwaeTa no cpasHe- 
HHW c nMcnepclleA m y  ra%noA CocTaBnutouen ucxonHom pnna. 310 yt.teHb 

c T W  &nb~1e., , W M :  60nbUL~ KOHCraHTa CrnaXHBqHWfl a. :: . ~ O B T O M ~  

nwacrorywb, & n b ~ p ,  na. ~ ~ o ~ ~ n o ~ . ~ p o r o . n w l ) m a e ~  ~a6nto~aefdblA p m  
),,x(b), .., ,x(+), a na: eb~xone c P w n ~ ~ p a ~ , ~ ~ ~ ~ . u . ~ y e r ~ . c r n a w t e ~ ~ b ( M  

pnna 6,;xapaK;repa ero .aMege.Hu? ,sp B a M e y :  . S g n b w q , . s n y e ~ n e  
H T ~ I ~ ~ ~ B ~ P w T ,  ~ a ~ n a m Y I ~ H ~ m ~ ~ y , ~ ~ ~ e ~ u ~ ) ~ e ~ c u  , neEpMuyvp  

Lt .~C. 1.: ' 
nom cecTasnfltoqefi, L.IT~; r ipu&nu~ K u c n a x e H ~ L e e  'nehc+iu~enb~oio 

. ~ 

Y i  . . ,, . . : " ' " ' ' @ * . ~  & +<&+t+.e,, .i = 1.2 . n , . t I . . - >  2. 
.'Ii. ' .  - . . .  , \ . , , , ,,.2 ~. , '  

nocnennero s b ~ ~ ~ x b l i u n  b u d ~ o ,  r l ~d .~db&k  npedpasoaaknuii pria $ B x ~  
onepnbs n e ~ e p ~ R n p o ~ r r ~ k o R - ~ ~ s h n m w P H ? ' ~ p l (  s~6&1 nosan cnyqaR- 

*.#., . .,, 



flucnepGufi 3TOrO pnna Di = 6DE; a K O ~ ~ ~ U U U ~ H T  KOppenflUUM MeXny 
rMHaMU H08oa nOCJleUOBaTenbHOCTU OnpellenUeTCU KaK p<+l = -1/6, T.U 

COCTaBnfitoUUe HOBOrO pSnX HeKOPpenulp6BaHb1, eCnH CYMMaPHblR BpMeH' 
HOR ;MnTepsan Mexny rlneHaMu puna npesbluraeT nBa sne~en~apnb lx  UH- 

repaana s p e ~ e ~ ~ d r o " p n n a :  

Ananwc&talmR wcrasnam~el .  . . nocne onpenenenua (&anw- 
q e ~ u a j  ~ ~ T C ~ M U H M P O B ~ H H O R  ~6C~annnrnyeA pnga ?npenSnni+ca u i y v a a ~ a u  
coc~asnnmuian . . , . . . ,  

... >.: ,.. : 

P a ~ c , ~ o ~ ~ l n u  &nee nodpo6Hosry c ~ ~ a i n i m ~ ~ m ,  BwMoxHble ee' ma- 
Tuqwreyne  Mouenu, a TaKme MeTonbl ananusa. 3~anue.s.ro$ .un+pwa- 
UUU IlOSpOnReT C OtlpeneIleHHO@ HaleXHOCTbto, npOrHOSUiWBaTb SHalleHlda 
pnna B. 6ynyuee- spe~u .  t . #  ~ 

B p e b e ~ ~ a u  pn: u s  KoToporo WCKho.ieRa ne~eprAunYlpGsa~~u 'CocTas" 
JifilOUan Unul B HeM ee 'He 6 ~ 0 .  'flabbt8WTe11" C T ~ U U O H ~ ~ H ~ ~ ~  &~~M~HH~IM 
p*&. Pa3nu.iam~ 6TCbno~apilbcrb;s y $ ~ a h  u i u p o r o ~ ~ ~ l . ~ t c n a x ~ P ~ a  Ha- 
sblsaercn c ~ a u w o ~ a ~ u ~  6 ystou c ~ b ~ t n e ,  &nil nocneno~ai~bhblec 'pynnu 
snaYeHfiR &i+1, &<+a,. .-,€{+I ,MWT OnHHaKpBOe MHOrOMePHOe PaCnpeUe- 
nenue npu nm6blx sHarenukx i u j. Pnn nasusaeicrc c ~ a u u o ~ a ~ ~ b l ~  B MU- 

~ O K O M  c ~ u c n e , e ~ n u  c p Q ~ e e  s~areeua  u nutrtepcui 'He saeicu i  OT B ~ C M C H U  
, . . ~ 

D - M { ( e i  -m,)2} = const, , . (8.5.21) M{ec} = m, = const;. . . - 

fiBnamTCFi reTHblMU &YHKUU~~MU paSHOCTW M O ~ ~ ~ H T O B  H ~ ~ ~ M & c H u ~  BpeMeH- 
n d r o ~  pupa. C T ~ ~ H O H ~ P H ~ I A  cnyqaiwbln npouecc 06naaae~ spronureclcuw 
csoarrsou, .ecnu '& e r o c ~ a ~ i d c i u r e c ~ u e  n a p a ~ e ~ p b l  MOXHO onpeaenurb 
no OUHOR peanwsariuu (n.ocnenosa~enbnwiln) n o k ~ a ~ d r n o  QnrhoR. nnu- 
T e h b ~ b C ~ ~ l  n (B .npeaene n +;&).~' .~poc~eauef i  ~ a r e ~ a ~ v l r e i ~ o a  Monenbco 
c ~ a ~ u o ~ a p ~ o r o  nucrrpemoro p n a  ksrrkkrcu ~ U C K ~ ~ T H ~ I @  6 e n ~ a  u y ~ ,  KOT* 

pblr n p r k t ~ a d n l e ~  C&R c ~ a q u o H a p ~ ~ &  nesabvlcu~~io cnyralnyFnbcne- 
~ ~ ' B g ~ e f l b ~ & T b  C H ~ ~ C B ~ I M  c ~ ~ ~ ~ M ~ " s Y ? ' ~ ~ H u ~ M ,  as - ro~o~a~uaqueh 

t ,  , , ,  . . , 

D, npu j = 0; M{(ei - rn,)(~i-~ - me)} = K, = 0 npu j # 0 (8.5.23) 

U nOCTOUHHO8 CneKTpanbH:O.# ~ ~ o T H o ~ T ~ I o , , ~ ( ~ )  = 1 1 2 ~ .  . ~ ~ ~ 

@ nanbneRueM nonaraerc..  TO CnyYaflHau cwTannamqan, npensias- 
nuer cTau%onppnblR pan B ; ~ U ~ O K Q M  c~b~cne .~ .u  o6nanaer spronurecKuM 
CBORCTSOM. npu STOM sbt6qw't~ble CpenHee H UucnepGua, a TaKxe j - A  
rnen ~b160por~oC) astoK0ppenRuuu (0,wn.a aaroKoppennqnu Mexny E, u 

n ; j = l , 2  ,.... . 
( n - 1 ~ - j )  ~ ( Q - E ) ~  

i=l 

nocnenHeM cooTnoueHwu yweno, YTO pj = p-j, a sinwk - HererHan 
H K U H ~  OT k. C n e ~ ~ p  (8.5.25) - nepuonwrecnaa +yn~uua c nepmonou 

OH y ~ a r ~ s a e ~  na PMTM~I  B p a y .  nu~w cnelr-rpa, ecnu OHM memT- 
; 06bl9~0 OTOxne~8nUtoICII C rapMOHU'IeCKUMU .COCTaSJlIIIK)UIHMU MWa- 
s ~ a ,  noponnatoulero pnn. 

blX SHaHHA 0 MeXaHHSMaX, flOpOXUatoUUX BpeMeHHOA pn. B 3KOH0MUd 

SKHX sanarax .npennorTeHue, aaK npasuno, oTnaeTu KoppenorpaMMaM, 
opble 6onee HarnanHbl nnn aHanwsa; B +u3urec~Hx sanarax nau60- 
ruupono ucnonbsyeTcu cneKTpanbnblti ananus, xom cyuer rsy to~  o6na- 
, .nay~u ,  rue ucnontaym~cn 06a nonxonq(nanpu~ep, peresaa aKyCTM- 

: 6uo+usu~a H ~.n.). - 



. , , :: , E + @  1 , . 2 , . . , , ,  . . ~(8.5.27)  
- , -  - ... , , ~  . .~#,',,, ' 1 ;  

rue E i  -'d~areri&I ?en?ro + y ~ a ;  0 5 P <  I - n e k b ~ o p b , ' ~ ' r ~ ~ n o n o i  
K O ~ ~ ; $ ~ U U ~ ~ T . ,  ~ ~ T M B ~ U  H ~ S ~ U M C ~ M & & ~ C ~ ~ G X ~ H ~ ~ ~ (  c~CT~$~K)U IUX ,  KO- 
s6+nsuku ppacwitppuB&&,$ji& p)i"& paaHa, : . . . . . , ,: . . , ,  

, . ,  . ' .; ,: . , .  , . .... . -9., . ' ,  . . i  \:.. : . . . < .  . ,  . 

M{di6& = M.(QE&I .+@E$ +.@€i~i;~ + P2y-ly-&.= @Dei (85.28) 
, ,,,, . , .  . ,. . ,  - 1 

?.e. 3adM&~&g~t4 o~asblba%Tck TOnbKo co&~med&&h~,b(:$~ U 6i?l.:+l?< 
'1. 

3~;y~ ~ ~ p q ~ e c ~ ~ ; , , c ~ ~ ~ 6 ~ ~ e ~ o . .  n e p ~ r o  ,nopuril(a $$&;~,q . ~, npG 
c f e p ~ v  0506ryenue~ n+? i ie~wregb~~e~~ 6enoro y$i.ta:; 

~ a ~ e h a i ~ r e c & R  ~ o n e ~ b ~ , ~ a ~ ~ ~ e ~ ~ e e c ~ m  nepsoib~orlp . , .,. . . (Hasb~sieMd~ .i~' :$P 

TaKy ,  MaqKO?CKUM ,.,.  n p o q ~ ~ ~ ~ ) , , 5 @ ~ ~ ~  . . , , , ,  ~ , ,  ' , 

. i ,  . I-.- .. :. :~ <5. , - - vd;-r'.+'~c;, - . , , (@5:ng) 
. , .  , ,  I ', 

rue y - cnyraRnan cocsasnnmqan. uuemqan nynesoe cp&nee snare~ue 
U nHCnqpCUK) Dc,; 7 - H ~ K O T O P P ~  nOCTORHHaRBenUVUHa, flpUqeM 171 < 1. 
n'ljursiom n e ~ ~ ~ n k o ' n ~ r u c n u ~ b  ~nucn&um u a s ~ o ~ o p p e n n u ~ m  npouecca 
nopunlta j  

, . 
lls nocnwnei  +op~ynbl:. sunno;.k~o, so-nops~*, anTowappennuun sitcno- 
neHuu.anbno y6alsae~ no Mepe ssam~noro ynanenns ~f iamnnR ,Ji u,Ji+j. 
so -mop~x ,  ecnu : senuruna 1,q.lrbflmswa Kt,enuli.uue, TO cnceaHucsnarenun 
pnna bg u 6i+j cunbno Koppenuposannw, a pucnepcun nonyrennoro pmna 
6 y n e ~  s n a r u ~ e n b ~ o  60nbUe pucnepcuu cnyrlannon cocTaenumqea y. 

' I3 npunnannoa cTarucTuKe 6nwquw u apyrue +nee cnoxnble MareMa- 
TurecKue ~onenm cnyraClnoR cocraenumqeA, a TaKxe ux craTucTurecKue 

. . 
XapSKTepMSTUKHz, .. - ,  8 ..'I .,' : % . .  . . b ' . . ' . 

, . ~ ~ P ~ o ~ w ~ o B P H H w : ( ~ K c ~ ~ ~ ~ ~ ~ R w R ) .  -Bo MHOrWXx.TeXHn,'4eCKWi '3KW 
HoMv.re@nu% u ,%py~?ux~npunoxe~unx npuKnannoR. cTaw%cTuKu:.uacrm 803- 

H'nKawT.. neo&nu~srr+ nportiosupaaannn cooTseTcrsymqux~rrenew unu 

BpeMeHHOA pnn, nOCTaT09HO UHepUUOHHbl. 
-u3~enn to~cu  n o c ~ 3 ~ 0 . r ~ ~  MenneHHO co BpeMeHeM. H ~ O ~ X O ~ U M O  non- 
K H ~ T ~ .  L(TO ne cyulecTayeT ynusepcanbno npennovuTenbnwx MeTonos 

n o e ~ o u y  0 ~ 6 0 ~  Tor0 unu uHoro MeTonanpornoanpo- 
HHU 3aBUCUT OT MHOrUX (~~KTOPOB,  TaKMX, KaK Uenb flPOrH03a. rUCnO 

KOTOP~IX ~ p e 6 y e ~ c n  npornos, pnuna ucxonnoro spc  
nnoro pnna, Hanurue s n a 6 n l o n a e ~ o ~  pune Tex unu unb~x KoMnonenT 

PMUHUPOBaHHOM COCTaBIiflKIl4el3, HanMqMe KOPpenUPOBaHHOCTU 3HaYt 
cnyrlannoq cocTawnntoue61 .M r.nw , ; 

B ~ ~ B M C U M O C T U  OT Toro, HacKonbKo uaros j snepen ocyqemsnneTcu 
rnos, OH ycno~no pa3~ len~e~c f i  Ha KpaTKocportiwfi ( j  $ 3).  
HecpoYHblll (3 < j <, 6)> u ponrocpo~nwc3 (j > 6). 06blrlno MeTo- 

CTaTUCTMLleCKOTO aHanU3a CTpOFlT KpaTKOCpOYHble U SPeOHeCPOYHble 
o s b ~ . . ~ ~ o n r o c p o r ~ o e  nportiosuposatine Tpe6yeT npusnerenun He Tonb- 

CTaTYICTM'4eCKMX 3KCTPOnOnUUUOHHblX MeTOAOB, HO U ~PYrUX'MeTOPOB; B 
, . 

:.Ecnu +yn~uun perpeccnm n e ~ e p ~ u ~ u p o e a ~ r i o q  CocTaBnnmqeA ussecT- 
TO, ecTecTsenno. U ~ B ~ C T H O  cpennee snarenue npornosupye~oU senurn- 
e MQMEHT BpeMenu 7. 3 ~ 0  O ~ C T O U ~ ~ ~ ~ C T B O  osna'iae~, ,TO y, HaunyruuM 
a s o ~  npornosnpye~ snarenue pnRa B MOM~HT speMe'Hu 7 s twblcne MU- 

, . 
RneR KsappaTurnoA owu6nn npornosa. " 

8.5.1. B pesynbrare ~a6nmnennn Heroroporo npaqecca-nonyre~a BpenneH- 
arenbnocrb..uawwblx (mpe~ewnofl pnn), npencraene~~a~ B ra6n. 8.5.1. Ha 

spehneunoro pnpa (cnntiru~an n m w n  . E ~ ~ a p ~ e -  
~ e n H o r o  pnna). 
no, r r o  BpewennoCI pnn nMeer KaK aerepww- 

pusyeri6ynguee p a s ~ u ~ m e ~ s p ~ e ~ n o r o  puna. :> Ono ~ocnoslanoi ~a::~punerase. 
0 TOM, 'IT0 COXpaHntOTCIl OCHOBHble 3aKOHOMePHOCTU 61pOWnOr0 Ha 



Ha pnc. 8.5.1 nynmponn norasana nonyrennan onenra n ~ ~ e R ~ o r o  rpeMna. 
Bepxwnn n nuxwnn rpannuu nosepnrenbworo nnrepnana onpaennwrcn cornac.0 

(8.2.18). .Unn m smrcnenna neo6xonnuo Halrn no h p ~ y n e  (8.2.11) ~ b , 6 0 p o ~ ~ y w  
nncnepcnm a$,, = 8.49 (ayl, = 2,91) H aauan.cn nonepwrenbnoii 6epOnTHOOTbKl 7 

(ypoewe~ snavnMocrn 20~ = 1-7). f l p ~ ~ e ~ ~ r e n b n o  n pacCMarpnsaeuoR sapare npMMeM 
7 = 0,95 (a = 0,025). Cornacno m6n. 3 flpnnoxwnn rpnrnrecroe anare~we crarncmw 
KM Crbwnenra tT70,as - t,,o,ozs = 2,086. B pe?ynbnre nepxnnn n nuxnnn rpannqbl 
nonepwrenb~ato u~Tepeirna onpenennKsrcn coowowewneu 

np6rnoanpye~oe anareuMe speuennoro pnna "a j ruaros m ero noaepnrenbnuerpa 
HHW onpeaenneru ranncannb1,yn s b ~ u l e , ~ b ~ ~ e n n q ~ u .  s roropbte su-o cHuMvla i 
nano nocramrb c*umn n + j: . , 

, ..d 

Ecnu +y~nqmn perpecsuu ne-repMnnupoaaHHofl cocTasnsmqeR He UP 

sectna, nporHoaupyeMoe snarenue BpeMeHHoro pnna s MoMenT speuenm 
T = n + j, npencrasnneTca B snne s3seueHnoFi nuHeRnoR C ~ M M ~ I  

n 

y; = =j+yxi. 
i=o 

Ann OUeHKU HeU3eecTHblX K O ~ ~ M ~ U ~ H T O B  Xi ~ p e 6 y t o ~ ,  q ~ 0 6 b l  npo- 
rH03 6b1n HeCMeqeHHblM, T.e. ~ 1 ~ 0 6 b l  

, . 
a nmcnepcwn npornosa 

6bma MuHnManbnoR no cpasnenuto c npyruMn nnneanbrMu ouennauu y,. 
PeUJe~ble 3TOR 3anaVW OC~~eCTBnfleTCIl 0 6 0 6 4 e ~ ~ b l ~  (838eLL fe~~b l~ )  MeTO- 

DOM HaUMeHbUILlX KBanpBTOB. B 0 6 q e ~  BUAe OTMCKaHHe OnTHManbHblX OUe- 



u KsanRaTurnan (p = 2)  onen nu. B nuTepaType npnacnenbl OU~HKU s ~ u x  
~ o ~ ~ u u u e n ~ o s  nnn pnna 3nare~uR nopnnKa npornosupymqero nonnno- 
Ma, a r a w e  nonyrenbl peKyppemnble + o p ~ y n b ~  nnn sbirucnenw nporno- 
supymumx KO~++UUU~HTOB B MoMeiiT apeMenu j + 1 no ux snarenunM B 

npenbl~yI4Ua MOMeHT BPeMeHU j 
Ecnu BblnonnnmTcn panee npunnTble npennonowenua. a uMenno na- 

6nmnenun nOnrUHUloTm HOpManbHOMy BPKOHY C HYneBblM CpenHUM U n 0  
CTOrtHHOa nUCnepCUeh, MOXHO C + O P M U ~ B ~ T ~  CTaTMCTUKY, llOn4MH.K)WYK)a 
pacnpenenenum C ~ b m n e n ~ a  c v = n - p rreneHnMu cso6onbl. Ha ocnoee 
STOR CTaTucTuKu u sanannoro yposnn s ~ a r n ~ o c ~ u  onpeaenneTca noeepm- 
TenbnblR uHTepsan nnl npornosa y,. 

B npmKnannblx aanarax npornos~posanun nocTaTorno w u p o ~ o  npunne- 
HaeTcn Meion, ocnosannbla Ha npocToM cooTnowenuu auna 

0 < < 1 - EeCOBble K O ~ ~ U U U ~ H T M .  Ecnu KOHCTaHTa A USBeCTHa, 
OUeHKy B MOMeHT BpeMeHU tn MOXHO nOCTPOUTb UCXOAn U3 OUeHKU, Cne- 
nannoR B MOMeHT speMenu t,-1, nyTeM np~6asnenun K ken + a ~ ~ u r e c ~ o r o  
na6nmne~un B M O M ~ ~ T  ttn warenun, yMnoxeKnoro na (1-A). h o  s~aqenue 
MomeT mnnTbcn ouenKom 6ynyuux rnenos pana. Benuruna 

en = x, - y:-, (8.5.36) 

nsnneTcR O W U ~ K O A ,  cnenanno* npu nocrpde~uu B Moanem t,-1 nporwsa 
na onun war snepen, T.e. npu npornosuposaHuu senuqunbl x,. noncra&m 
nocnqnee cooTHopenue B (8.5.35),, nonyrvu . , Y . * J T J C ~ ~  13. ... . 

. . y; = z, - = + (1 - A)&!.d?'>% ( 8 . 5 q  
. . " ,  ' , , , ,  ..,'I. . . Y i  

B pesynbTare nport103 B M O M ~ H T , ~ ~  ~ ~ n q e ~ ?  npornosoM y;, cnenann.bw,B 
MoMenT t,,-l, K KOTOPOMY po6a~nn,efa, nocnyHnp o w u 6 ~ a ~  yMnoFennra 
Ha (1-A). 3naren.e orum6~u . . (8.5.36),.ucnonb3ye~cn Ann npornpsa p n n p v i  . , 

TOnbKO H ~ O Q U H ,  HO r. Ha HeCKOnbKO LUar~& '~ne~en,  T.e. B YOMeHTbl BW*,: ,.. , - 
t,+l, t,+z,. . .. f lpornosupye~b~e snaqenun papa onpenennmTcn KaK .,.= , .... ... 

rnasa 8. Perpeccuonnb~Ci ananua 375 

I pk = d, me pl - ~os++uuuen~ ae-roKoppennuuu cocennux sHareHuR 
pnna, a k - rmcno unTepaanos Mexpy s n a ~ e n u n ~ u  pnpa. noupo6noe us- 
noxenue MeTonos npor~osuposa~mn cnyraAnoA cocTaennmqea nnn pasnblx 
Moneneil ee npwcTaBnenux npfiaenenbl B yKaaaHHoR Bblue nuTepaType. 

! 
KOH~pOnbHble BOllPOCbI~ H 3aAaYH 

8.1. Kanwe sana.ln pewalorcn perpeccwoHnuM ananusou? 
8.2. B rem ornnrne nb160pq4n~ii ~penneti KBapparnrecpR p r p c c n n  01 cpeuHeR 

rsanpamrecnoti perpectnn c USBeCTHblMLI mc~enramn? 
8.3. Ka. cnenyer npe06pa~bsaMyqn~~et i~b1e perpeccnn G = ?pP. B = (q  + 

+Be-')-' B nuneA~b~e perpeccnu? 
8;4. Kame ycnoawn nonaralorcn B reopws ~~60pornoR cpenneti rsauparurec~oU pe- 

rpeccrtw? ! i  . .~ , .. 
8.5. Onpeienurb ebi6opbr~yto nnneenym perpeiculdy*, = 6; + bi(x - 5)  nnn ma- 

renuti cnyrlaRHMx Benurun,, npU?WeHHblX smze: . ,, 

I 
. .. 

8 6 B pesynbrare xcncpmuenra )s nnru r o r u x  nnam npo~sseneno onnwarosoe 
w c n o  (n, = 3 = const) nruepeml abtxonworo ,++em y,k. npwseaewwvx wire a r a 6  

.~ 
+ro pnua, cnenannaa Ha npey(u.yiqeu ware %-I. pasHa & = 55. t iue~c~~krenbwoc~n 
olaaanocb, 410 snarewe speueworo pnda n ~ o r i e ~ r ~ p e l i i . ~ ~  tn pasno s, = 65. no- 
aroUy c~~ly"9lo buenry (HB ounn war) no>yraiMurai' '. 

-r.srL 3 ~ 1 1  ,;+, = ,$+ (1 -A), = 55 + (1 -4i)(65 - 55) = 58. - xsr;.wr,q .- 
: ;Fc $,,a; c ., . %&,q 7 <, 

Pasnurnue MeTonbl npornozuposanun paspa60~anw y n n n  cnyraanoa 
CocTalmnmqeB. OnnoA u3 HUX nsnneTcn sKcnonenuuanbnan Monenb n p  
rtiosuposanun cTauuoHapnoro npouecca c asToKoppennuuonnoa ( P ~ H K u u ~ A  



.? 

,;, - , ~. 

"Me"TB:<; , .,,-:.~ - ' .  , *  : .  .;i. ..., . ,  -. : . : I  

T A A B A  9 

O C H O B H ~ I ~  ~OHI~THR . , T ~ O ~ M U  
, . a ~ c n e ' p u ~ e ~ ~ a  

9.1. C y r q ~ o c ~ b  IlOCTaHOBKH 3aa'lkl 
, .. 

Ha6nloneann. ocyurec~snneubie nan ~ B ~ ~ H M ~ M M  u C & ~ I T U ~ M U  orpyxa- 
loqero uupa, ycnosno  oxn no pasnenu~b Ha psa 6onbrunxKnacca: ~ a 6 n m p c  
nun Han ecTerrsenno npducxopnun~n nsnenunMu (co6bl~unhiu) n na6nmne- 
~ u r t  nan ncrycmseatio B O C ~ ~ O M ~ B O ~ U M C I M U  ~~B~,CHU{M$,  nasb~aae~b~e srrcne- 
pnMenTaMn nnu onuTayn. npu na6nmne~un nap. ec'recTseHHo npoucxopn- 
UUMU slbnenuunnu c uenbto nsyrenmsl ux sasncuuocTen OT parrnnrnoro pona 
c+a~~opoa  (npuruay nccnenosaTenb, ran  npasnno, He meeT BOSMOXHOCTU 

'' 

He TonbKo MnoroKparno na6nmnarb u ~ y r a e ~ b ~ e  nsnenuu npu OUHUX u  ex 
x e  ycnosnslx. no u uenenanpasnenno KonuL(ecTnenno unu Karecmenao US- 
MennTbypoaHn (snaWnun) ~ ~ ~ K T O P O B ,  snunmurux Ha uccnenyeubte nenennn. 
B npoTmeononoxnocTb   TO MY rnaccy ~ a b m n e n u ~ ~ s r c n e p u ~ e a ~  npunuMnn- 
anbno, npenycua-rpusaer m s ~ o x n o c ~ b  s o c n p o u a s ~ e ~ u n  ycnosun nposepe- 
nun O ~ ~ I T O B ,  MnororpaTnoro na6nmnenun usyraeubtx slBnenuA, +nrcaquu 
+ar~opoa u qenenanpasnennoro usMenenw.,yposHgp nocnennux. 3rcnepu- 
M ~ H T  IIBnneTCIl MeTOnOM ll03HaHllsl, npU ~OMOUU KO,TO~,O~O B ~ o ~ ~ ~ o n u ~ ~ e -  " u M i o l j P W ~  . n a n A b l ~ ) i B . f i ~ ~ q i ( ~ i & ~ ~ ~ ~ X X X ~ ~ r i e  &snCAt(&.,uaf& 
M btx u ynpannneMblx ycnoaunx uccnwywcn. unTepecyeMbte. nsnenusl. HileeKO'# ~6BQh,,;~&W03lbtik4*@3&. ~ h h i P r ~ ~ o r d - ~ M ~ n ~ ~ r o r d  n p 6 q W  

3rcnepu~en~anbnb1e hneronu u c c n e b ~ s a ~ ~ n  nepeonarahbno s o s ~ n ~ n u  
s e c i e c ~ s o s ~ a ~ n u ,  a s a ~ e ~ ' 6 b t n u  pacnpocTpanenw na usyre~uesa~onowep-  
nocTeR npyrux nine nu^. B TOM vucne u n a u s y ~ e n u ~  0 6 q e c ~ ~ e ~ ~ b l x  nnne- 
nu@. Ann aaanusa pesynbTaToa srcnepuMenTa cTanu npuMennTb MeTonbl 
MaTeMaTurecuoa CT~TUCTHKU. n o  Mepe pasau~un MeTonos MaTeua-rnrecroA 
CTaTMCTvlKU U MX npblKnaLIHOR CTOPOHbl CTanO BOSMOXHblM PaCWMpUTb Kpyr 
ee snuslnnn u na npouecc nonroTosru (nnanuposanun) srcnepuuen~a. 

f lna~upoaanne sncnepuMeHTa -  TO nocTanosra OnblTos no nero~opoR 
sapanee cocTasnennon cxeue, 06nanamuen onpenenennbluu onTuManbnb1- 
MU CBOnCTBaMU BCOOTBeTCTBUU C ~ b l 6 p a ~ ~ b l M ~  U n U  3anaHHbIMM KpUTepUUMU 
onTnManbnorm. B KarecTse rpmepuee onrunnanbnocrn npu nnatiuposannu 
sucnepuuenTa 06wqno sblcrynamr ~pe60sanun MunnManbnbtx CTOUMOCTU u 
npononxuTenbHocTu nposenennsl onblTos, a Tarxe nocTosepnocT# nonyra- 
eMblx srcnepwuenTanbnbtx sblsonoe. Mnare rosopn. sanarea nnanuposannn .. 
s~cnepuuen~a nsnne~cn nonyvenne r a r   omn no 6onbruen u ~ + o p u a u ~ u  06 :~cxnurecrax.saaar; BY~CIQ W ~ ~ ~ ~ ~ ~ C W ~ ~ U : ~ . U S I J I L ~ ~ M Y X  [ K O H T P O ~ U ~ ~ ~ M ' ~ ~ )  
u s y r a e ~ o ~  slanenuu npn sanannb~x usa~parax,. , : ~ s u c n ~ ~ ~ ~ m ~ e ~ e ' n n ~ ~ ~ ~  xaK nhsu r~ t+  m: rrpen~asmerrsa~pynne~u~~,~~ TO 



378 qamn II. Msse~murlecuaa CTBTHCTHI(S 

nPU HC'3lePOB.aH.UnX. ryMaHWTapHblX nWeHUR dbl60p 3aBUCUMblx-.nepeMeH- 
HMX, KOTOPble MOXHO 6bM0 6~ M3MepUTb KOnUlleCTBeHHO, CBII&H COnpene- 
JleHHblMU TPYnHOCTIIMH nPMH4WilHaJlbHOTO ~apaKTepa.:.np~. ~b160pe HUaBU- 
CUMblX nCpCMeHHblX ($BKTOPOB) H ~ O ~ X O A H M O  0npenWwT.b & ~ K T C J P ~ I ,  KOTC- 

pble MOrYT 6blTb HaU60nee 3HaqMMblMH M KOTOpble-B-npouecce onblTa M O X -  

HO KOHTpOnUpoBaTb U U3MeHnTb B UHTepeCyeMMX na6nmna~enn.puanaso~ax 
nonycTnMux 3 ~ a r e n u ~ .  H e o 6 x o n u ~ o c ~ ~  sbl6opa: npennoparaeMblx. ~au60 -  
nee S H ~ ~ U M ~ I X  +~KTOPOB 06ycnosne~a T+M, .y~.e,.s nppblrueHuenn ux,qucna 
0 6 ~ ~  SKCflepHMeHTa CyqeCTBeHHk? y~enurwaae.T~n, yCnoXHnm~W:aqanu3 
OnblTHblx naHHMX, U nporleGC npUH5iTUfi peruenMR. :, ~ O ~ T O M Y , ,  ISaK 6b1 ,.nu 
~ a s a n m  Ha nepBMn s3rnnn OresnnHblM s ~ a n  OnpeneneHun ucxonublx naH- 
HMX, OH nBnneT,q nocTaT.orHo OTaeFTseHHoR racTbm sceroencnepuueHra, 
~ p e 6 y e ~  o r  uccne~qoea~enn TqaTenbHoro ugyrenun scuc,u~emuux& y Hero 
anpU0pHblX naHHblX o ~ : ~ s ~ ~ ~ ~ M o M . ~ ~ B J ~ ~ H u u .  n p ~  ~ o C T ~ H , ~ B K ~  jhMep@AeH- 
Ta: ~ a ~ o n p u x o n ~ u ~ c n  .u~TH.-na onpeneneHHblR 'KOM~POMHCC c ,qenbm yno- 
B . $ ~ B o ~ H u ~  .npOTU8Ope~MBblX. T,pe%aHUR no o ~ ~ ~ K T w ~ H C X T M  pe3ynbTaTOB 
wccnenosaHnA, C gnHOU;~OpOH~l, , ,MMHUMyMa.~~Cna..OnblTO6 U VarnnnHOCTH 
npencTasnenun ux puynbraros. ~JI? nocnenymqeroananu3a .u: npuH&sun 
coo~~e~csqymqe ro  :peruenu~, c npyraR c ~ o p o ~ b l i  . , .  ~ . ., I , . 

,BT.WM 60nbwru~ .u ne Menee saxHblM sranoM PKcnepuMenTa asnn- 
eTcn ero nnaHupoeaHue. . Upn nnanupospHun sKcnepmeHra - 3 a p a ~ n  co- 
CTame:lm n$?KOTORan (lOGJl@,Oaarf!!lbHocsb . flFBeaeH.Hn ~OnM:lOa,j 0,  KOFw 

poH.yKasMaaerc*nap~~no~ ns~e~e.&+< #.a.~.ropos n.ux-ypoenen. flp nonsn& 
H H ~  Teopufi qarh,cTwyec.wm nqannp9si lHu,n,s~cn,epu~e~~a~~(sna~bne~lue~ 
- ~eopuu  nnaHupcBaHwn s ~ c n e p w ~ e n ~ a )  npoaeneHue.,onbr,Toe, Kaw npasu- 
np. 6as.wppsanocblyg, n ~ ~ y . ~ , u u u ~ u , c q e n ~ ~ e n n  w em,npenbrnyylnx 3HaH.R 
s :?Tou :~~~~~THI . .  O~HPKO E O J ~ ~ X ~ .  T ~ P M U  nnanuposanun sKcnepMMcnra 
n.03aonuno + p ~ a n u q s a ~ , b  3sy:qacTb u ~ ~ e n n e ~ ~ y a n b n ~ r o  Tpyna yccneno- 
saxen?, B  TOR TeoRuu p n  .nna,umpo;saHueM s~cnepumney~?, ConmMaercn 
no.aanosna. onblTos no onpeAeneHHorn :sa.pq,nee cocTasgen.p@:cxeMe. (nna- 
ny). 06nanamruea onTuManbHb1M.u ICB~#QITB~MU B CooT.nercTnuu 6, wpanee 
~,b16paHHbl~Wp KPHTIPUWH O!lT,MMafibHO@TU: : -,L(enb TWPHH nnaHHpOBaHUn 
9KCnGpU.MeHTa -MCTO,u&.:fl TOM., H T O ~ W  .npepJlOXnT$ ~TaKO@.:nJlaH, .no~opblR 
no ,spasneHum ~ ; ~ p a a u u u o ~ n ~ ~ u  cnqco6a~u .npqsene(.mn onblToa :nwsc- 
nun 6b1 .nonyruTh HaM6011b~ym n ~ + p ~ a u n m  p6 w ~ y r a e ~ o ~ ~ ~ ~ n s n u u  npu 
uenbruuxswparax. 3~o~o6ycnosn.e~0,  .s acHqensMi TeM, rTo nwyraeMble 
B pesynb~are onbl?.a.neHHble.,Eerna e 3 a ~ e ~ n n r o ~ m s  o w w 6 ~ a ~ u . ! a ~ n e p u -  
M.CHTa. npu nOMOUlU CTaTHCTU'IeCKWX MeTOnOB 06pa6o~nu onblTnblX.;naH- 
HMX. ucribnbsy.~gu6onee pawmynbtlum nnaH nppsenenuri;pKtnepwnaeHTa. 
MOXHO YMeHbWMTb: 3TU OOWU~KU. : . . ,  ,-. . . , . . . . , 

. .Opohnnmc~p~pye~ nknennee ,yTaepmneHue npocTt.iM n p n ~ e p c w  Tor- 
Hora B B B ~ W U B ~ H U ~   pa O ~ ~ C K T O B  A ,  B w c C  [49, 501. R ~ ~ H I ~ K c ~ ~ P u M ~ H - ,  
Ta npw TpanmuuonHoM ssaeruusanuu npwseneH ;a ~ a 6 n .  ..9.1..1y=; 5 nnane 
e+l .s .y~asb~sae~,  .rTo 0 6 t . e ~ ~  sssewusaHun :.nonoken na. aecb~, *.-Is ylra- 
sb~saer Ha,:ofcyTcTsne o 6 w ~ a -  Ha w a x .  Co rnac~o  s ~ o ~ y  nnany sHarane 

... ~ 
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E ; .  , .  (.  TaSnuua 9.1.1.a Ta6nmua9.1.1,S 
~ a r & a  neiasucw~.k\x ne,pemin??ix 

. . npw ~ s e e u i ' . s B ~ ~ ~  , 

-1 fl, -1 yz 

; ! C : 

: . .  . .  
ynsoeHHo~pucnepcmw.b~vi6~u stpel 
H ~ I  nmcnepcmu oluu60n. npu onpeded 

n y c ~ b  TOT x e  e lccnepn~e~s ocyqecrsnne~m no nnany, npusenennoMy 
s ra6n. 9.1.1.6. T O T  nnaH n p e p c ~ a s n n e ~ c o 6 9 ~  MaTpuuy H ~ ~ ~ B H C H M ~ X  

3hecb rucnwTenw & o p ~ a n b ~ o  nonyreHbl .nyTenr.,yMHoxeHun 3ne~enros  n e  
CnenHerO mon64a Ha'SneMCHabl oroq6qea.A. B b+ C. ~ O C K O ~ ~ K ~  PeSYIlbTaT 
ss~ewusa~wn y4 conepxu-r ouetrKnsleecos ~ e x r p e x  &t.eu~os. TO:B ~ U C ~ U T ~ F  

ne KamnoR m3 dX)p~yn  ~ ~ ~ 1 u ~ a t a ~ c n i : o u e n ~ u  necos npyrux &I.~KTOB. 'imcno 
s s ~ a ~ e n a ~ . e n e p 6 ; y c n o ~ e ~ o . . ~ e ~ , , r . ~ o  ~ e s a s n c n ~ u e  oqeHKu seca 06kKTa 

on B ~ B ~ ~ I I U B ~ H U ~  nesasw- 

pucnepcun o u e ~ u u  

Ana'rtor~HblM 06pa30~  n w n y a e ~  n2(8 )  = 0 2 ( y ) ' m  c2(C) = m2(y). 
.- #3 -STO~O wnnmapaTuBnoro. npuMepd swnno, rTo He~panwuwoniiblll 



na ocnone reTwpa nesasncuubtx onbmos, s TO speun Far  npu rpapqu- 
OHWM cnoco6s icaxnbla sec.sblrucnnncn TonbKo Ha-BcHone nsyx onwTos. 
~ m p a n  h+nq no cy+eq*y pann=~* :~nor+~f~plnoa; Tab Kan i 
neA oriepipyrn~ sqeyu +a~~opa~u . ; ,  

' ' 

i ' . -  
, An= niasunbkoro o ~ o 6 p a ~ ~ ~ u n  o6L+ilMmeaosan h n & ~ ~ ~ v ~ ~  

OtIeHUTb ?hURHUe H W ~ H ~ ~ O  Pa3nUL(HblX '+BKTO~~S.  T~KHX, + ~ K T O ~ O B  MqxeT 
tibl~h MHO~O; ,vnna~o neKoTopee US + ~ - K T o P o Q . ~ B ~ R ~ ~ ~ ~  E a &  cyirre@.ssen- 
~ w M u ~ ( ~ ~ Y ~ o R ( H ~ I M w ) , :  ~e~-:npyrue, a p5iny + ~ K T O ~ B  eo66Ule I H ~  oka3aisa- 
KIT ~an~ro-nu6a cyulecTneHnQroBnnnnun "a srjxonnoa 3 ~ ~ : ~ i a y r a d ~ o r o  
O~S&KT~!,. Ta~ananpmuep.: B V r O x n ~ x  ~ q n o n a r u . ~ ~ ~  r r iw~ecc~x '  r,uc- 
n o ? p a s n ~ ~ ~ &  . . $ak~opos. uoxce?-no+-aib ~ e a 0 i 6 q  p ~ m ~ o s  '*.&nee. 
$i1&4 CTeVeUti UXIMHRtlW8 Ha B~XOIIHO~'-~ K*K,n$a8lljlo, 0eChMa 
paSnwr.qa q nuub y60nbwoe r y y o  +a~Topok O K S ~ M % ~ T  cyq.e$.TwHnWe 
BynHUe, a sGqb.ge, . ~ ~ A C J ~ I O T  y , y x ~ ~ , ~ , q ~ , : @ b i c ~ , n ~ a l c ~ ~ ~ e c . n  
n ~ n a r ~ ~ b n b ; . ~ ~ e ~ u c ~ n p q e n o , ,  .IS .. r ~ o  npm'/fpe&sapn~~,b&o~, a~an+  rp?ryT 
6 d p  n ~ e f l ~ ~ ~ ~ ~ ~ : ~ ~ & ~ . m p i n ~ ~ ~ ~  ' ~ i i u b  +amspu> no~+&ei.n+qe 
He. sqnrttoi; jna .E'bxonnoii~.~++enT.i +nar# . a m n e p u h i e ~  ,e.;mM; 
r ~ 0 6 b l ; w o ~ ~ e ~ f f 0 y m ~ u ~  &paso* iblnenu%b : ~ e o - ~ n e n n ~ e  (bamopb~ Ha 
y . r w y ~ o ~ a .  +ag$~b&anan&~,i$ai~dp?m.~ I!; !,., .,: : :.r- - . .,- :: 

Ha n e & ~  !.&4nmu ~ ~ ~ ~ ~ u n ~ d ~ e ~ n ~ n n o ~ ~ ~ ~ o ~ 1 . b ~ a i c ~ n ~ d c ~ u - & a l ~ -  
TOWB ueneC006pasno ucnonb3onaTb uetoa ~ ~ ( ~ n e p ~ n w ~  oueno~ Ha ocnone 
paccvoTpennoro swrue (n. 7 2$.pa~rosoro KpwTepmn. 3~cnep~usle ouenKu. 
swnonnnewble cneuuanumauu s &na-u nannom aKcneonuenn. nowe .. 
nnloT ntiniqun, K ~ K  ti$aa.t3a,~ rpyhe b?ywu ~eAk~HnI.&.&op0ls. Ha 
U~yWte~blR Q~FYT!T:(~&U$C) npvl ~ ~ b l + I & ' S ~ ~ ~ a T ~ ~ ~ ~ e H t l  H ReHemHblX 
cpencis. K&pbi~-.s$<rie~T 'pa~%~~w:ni;eano@~b~A"nepelte~b + a ~ r o -  
I%B, n'~krba'ksa$i ~c&ieictey'myue p;lHrn,!,hpi+ie~. paHrTeM 60nbue, reM .,,. ..y .,$t . :<. 
j iMseHnee ,  Ha iirnnn. ikcnep~a, c$a%?op, Ho pe3ynbia~au 9K$nep~noro 
oi - fpoca~Zoma8nn~ ~ a 6 ~ i k q a  cyh~apribtx panro~. '6 pesyn6TaTe irhro ace 
bi~&ma+aern~e.#nn~ p a ~ % W a ~ + a  'paen~nhak~WI nD"CFenenM mx 
aa%fkomu, @ p u ~ e ~ ' ~ h o ' ~ u e ~ m m ~ : s w e n e p ~ o ~ ,  ~,r~au69mUmR ctsynnHSpHMRIpa~r 
e o o r m ~ n y c ~ - . ~ a ~ b n &  c y ~ e e r s e ~ ~ f m y ~ : + a ~ ~ o ~ i ~  I & ' ( , . :  ,<: n . ,.an: -.% 

. . .  i 

PHC. '-' :';.%".'"1..???r: pall- :: ~cpum.e~tqa;- np~aeplercII.,cune.m,EOnIli)mew 
'06 ' 
; ' . .  ~ j n r ,  . > . , . .E : , ;~  .zr. : .z.rs~ MWB&-HX P@leHHA D-qWTCTBUhC,KpUTepUeM 

,ad,. . , . ,,: ,; -(&2:~2?); ;("1,2,36b,. .,:: * :  ,:* .,sj.:- , ,.,, . , .  

oro sblnene'Hwfi'npennona.neubtx cyqemse~~buc + a ~ ~ o p o s  
sonuren; 6onee. nonpo6~oe 'usyrenue HX #nunHun' Ha sblxo&noR B(te 
c nohndubb sKcnepuMenT#'u 'ucnonbsosanwi nnn coo~se~c~syrnuux 

.. . 

3~anoM nponenenm s ~ c n e p u ~ e ~ i a  nsnne~cn':&ro nna~u- 
H ~ J ~ ~ H u ~ ~ B ~ H M I I  9K~nepU~eH~a 6blno 

o uecnenosanunuu aHrfiuRckoro c-iasucru~a P. cbu~uepa, cbnsan- 
nna npanrk~ec~oro~pehe- 

ix' Ha nostXbe~ub ypoxaa- 
. B 1935 r:P. cDuuikp O ~ ~ ~ ~ U K O B ~ J I  

MeHTaS, b! KOTO@~ 6unu USJi0k' 
nomro lianpasne~un nph~nan~oa  CT~THCTUK~.  OCHO- 

~I@uM MOM&H~OM p ~ ~ p ~ ' ~ ~  f l n a ~ ~ p 0 8 h U ~ . ' 8 K ~ n e @ ~ ~ e i C ~ a  nWlneTC8 
s 3Kcnepu~eHi npMH~lu'rla panndicrrisauun (&~'~&~HocTH) npu BM- 

ypoaneri + a E i d b ~ ,  coreTa~~6c ypoanea + a ~ ~ o p o s  uriony~e~uu'.-dw60- 

, paSpa60TaH~bl~ P. "@Uluep~~ 'B U H T ~ ~ X  M~T&M%T~I&Ko~~ CT~TU- 

UMOU~,: ~ n n u e ~ c a  onnu* '&:ca~bix 
, ' : ' , - .  ' " . '  ' , 

nun nec~ond&x +a~iopos 
noCnendsa~ehbnW'Itf~eHk: 
npn no&mhcT6e ypo&ed 

STOM Rjlatt~wde~an  dop pun OWU&K UcndsaHa ria 
'Cny'taflHble OUIU~KU ~ e s a s u c u ~ ~ ,  n gacnpenebenbi ' HdQManbno, 
nme,pesy¶b~a~od a<cnepuukHra s0s~u~ae'i~6nar0napn nocsmn: 
e cdyrdanblx npudnn!"' ' ~ A H ~ K B  '8  peanb~b~x.s~ciiepuineRtax, 
pu TexnurecKoM SKcnepuMenTP;, o66r~o~sc~pera"m~cn  'u npy- 
KU p a m ~ u n  pcjyn~ra~os:!Ha6n1one~unI s~nmrarntuue ,nwn- 

;we naxonnuiuxm n o t  Koi(rponecn' ~a6n,rnna~&1fi!;' B nono6 
HOa CUTYallHH HCKOHTPOnHPYeMble nPUSUHM, K ~ K  IlpaBUnO, He n0nhOTm 

'&lyllaRH~~U H BWSblealdT CUCTeMaTUqeCK&?Z OUIU~KU; KOTOpble M O W  0 6 ~ -  
~ .~~asnk&+a~T~JCu~enbno  6onburoe pacceffnue tinbl~nwx:nanHNx. f l o o ~ o ~ y  
i , ~ ~ ( ~ s r n a  ~ p y n ~ o  - p e ~ u ~ b ,   TO snuneT na pesynb~a~ snbiTa: ~on~ponupye  
Mble u u3~e6 i~ le~we +a~ropw mnu ~ e u s s e c r ~ o e ~ c u c ~ e ~ a ~ ~ r e c ~ o e  paceennue 

,-~naccurec~ubl nnan.nposepenun a ~ c n e p u ~ e n ~ a  ( K W )  me-  
BMHWX nenocrama. . . 

, KnaCCMqeCKHA IlPWHUHn HSMeHCHUn yposneR & ~ K T O ~ B ,  KaK 
hpasuno, He noasonne~ Konuremnenno onpenenun. ssauMoAefic~nue Mex- 
ny YpoBHRMU + ~ K T O ~ ~ B . U  MOagT..npUWW K H<l7p@UnbHSlM Bbl0OaaM npU 
bnpenenenuu yposnea +a~Topos, o6ecnerusatoqux nocrumenue MaK- 

$@WSJJ~HOTO *&KT~ USYVa~MOTb'SBneHH% :(oTK~uK~) .  TtinbK6 0n'Hb~pe- 
, b?LHHoe. u s ~ e n e ~ u e  ypOBHeR ticax (ba~~opos  :nesmnnet us6ex'a~b non& 



~ ~ T O ~ Y X , ~ H ~ A O C J ~ T K Q M  IVIa.S€k3ltWKOt9 :WPina,H9 npoBea~u~r.sKciIepu- 
rnenTa,+pnfleTcn.onasHocE+: Toro,  TO sa c3eT HepnTEonupy+R?b18.iPJpnqu~- 
H W X , + , ~ K T O ~ B  wsluomno n o q ~ e n u e c u c r a ~ a ~ u ) l r ~ . c ~ x ' ~ o w u 6 ~ ~  paSniiWbl,g 
no CBOeMy 3HaqeHUK) UnR pa3HMX BPeM$HljMx M npOcTpaH,~TBeH@bl@,4Mt~p 
saflqh:nposaneH.!p onbl~oe: .K,p~e:.TOr0. .npn ocyuccTBnenyu.aKc~@MeH- 
Ta HUlCOr~a~.~M,~nb~R &l~b!;y~EpeHHblM :B TOM,, ' iT0 BCe,CyWCTBeHHO ,BaXH$lg 
( ~ ~ U ~ H H ~ . W ~ . . ~ K T O ~ ~ I ~ ~ ~ T ~ H ~ ~ .  .BOSWWIH~I CUTYaQUU, KOrW HeKOTOp,w$ 
(P~$TOPU P9~CP$aTPMBaK)~ KaK HeWUeCTBegHt)le YI UMW. YMblWllWHO-npe+P 
6 p e r a ~ ~ :  Q,;peay.nk~a~e TaKux.weugpTponypyeMMx nsqenamuuxSqlnpurnH- 
H ~ ~ ~ ( ~ ~ ) K T o ~ P B ~ ; B ~ ~ N ~ ~ x H o  ~ P G I H ~ T M C - ~ P U J Y ~ O ~ . H O ~ Q ,  ~We~M~cOJ~OC%T~~BHO 
a,w?M,ng ~a,&nx-n.~60. ~3 nnx Ha ru+~q,asfioe~nanenue~~ HPTS~YIM~~,B. ,npoq% 
ce npoaea~M~jl.QnblTd neyvrey,Hblla HeUssecTHblR nnu oruu6o~~oo~6ppu1e~-  
n g @ , n p n r m n n p ~ f i ~ , + ~ a ~ ~ @ p ~ , o ~ e ~ . ~ e ~ g ~ ~ q  ~a&n~.o6pawio~, wKKoHispeTtia? 
~ 0 . ~ 6 ~ ~ a ~ n p . y p o ~ t n t O  ~ S ~ ~ Y ~ W ~ ~ X ~ ~ ~ ~ K T ~ R O ~ ~ ~ R U ~ X ~ T . Q ~ ; J ? ~ U ~ O U ~ - R ~ ~ ~ -  
Y % @ T R " ~ H Q ~  At!*: u ~ , & ~ Y H ~  ,$4?,KCMManbHQrO 6blwII-H.SQ +7ai aton 
i&czlfi'oM..nen@ .~ - ~,~?9~y,;p%#nbTaTy npvlW2na H + , . K o M ~ ~ ~ H ~ u @ ~ ~ ~ ~ I ~ C . $ W ~ M ~ X  

+ap?p.09.* MexYpfiHblTI @pk?qkfMHblBi$~&T@p. ' I ,  , ,  f ~::- :7 3 . 5  . 

- . , ~ & Y & H @ , T ~ ~ H ~ O W K ? ? ~ ~ M : ! $ ~ C E ~ ; ~ ' M M ~ ~ ~ T ~ ~ ~ ~ ~ % ~ ~ T ~  si@@%?@V¶~~a- 
Hnu ~eus~ecrnom cucTeMaTuvectroro pacjlc~n!&#,,qn&~knd%, riaw$frlhbhba pac- 
C-WHH?,~ rScbT.we~n~~nucpfcwa,.uII uIxLc.a'uHM ,nqrbT~qLqer!m::$pficaepuMeH- 
~Irpy-+?~ar~y' Y~Ste,4,rae., ,hecb. n ngnee no~~.+anzs~awu gesnep~v,enra..6y- 
nem. ~nnqnh.&a.~:&,~$~~~.w .u UJ~.YWB*@. . : V I $ , ~ ~ e : j o e o ~ ~ ~ i a B M : p a t ? h o , ~ u s ~ y ~  
3,"c.nepu~e~~a y y s b ~ n o . ,  %at*lc~.a,g, n . e e 6 x ~ a ~ c  ~b3veFi ly?b~,sayre~~b1~ 
o5~ak4; . ;?~aw! ,~~s Rqt!H?A ,~jy:&&w 6 n ~ . + v ~ ~ e ,  ,o:.noi&+nbnocf~ 
?snepnweHTa.nkHyElnanwIx, ~ ~ , : ~ . ~ ~ H ~ ? S : R ~ C ~ C ~ Y G ~ ~ Q ~ Q ~ ~ H ~ ~ I I ~ -  
3% . ~ Q y u e ~ , . p y ~ ~ H ' n ~ , b . ~ ~ ~ ~  .I;Ipyi $OM B wnpt& .@oqqp.%bi~ P.~.~ITOB 

nir..~++kp~ , ~ M C ~ ~ C U ~ P ~ U ~ ~ H ~ ~ ~ U P ~ ~ ~ T ~ & ~ ; ~ ~ . . @ C T O ~  .P$,CC%FUF; &Eei 
C%BeHH.ble-.HppMa?b~? ;pFngW%pnHblP. ?~Wf$ble -ay.n6fiu U.,WyV?Sp,blC 
0 @ 4 6 ~ ~ . ~ j , @ j ' s n ! ? ~ ~ ~ b l e  H ~ M S ~ ~ C T H ~ ~ M  : F ~ M ~ T ~ ? $ G K ~ M , P ~ c c ~ . H ~ ~ M .  n!? 
wwu;nRfi~.mqaTowo 69?.bruo~ .gfjM~(e~,a6ae~e- ~ w f i . ~ . ~ ~ p ~ . ~ ~ a ~ , ~ ~ ~ u l ~ a ~ y ~ n  
R + $ ~ ~ F ~ ~ P ~ U ! ~ Q , ~ V . T .  ~ , p a t n ~ e ~ ~ ~ ~ e p n l o ' : ~ + ~ o w e ~ n f l  cSnTsernexpwl?-sq$n.eP 
, C U @ , ~ & ~ ~ ~ K O M ~ ~ , K , . & ; ~ ~ C ~ ~ ~ U G ~ ~ ~ H , U Q ~  ;: . , , . - - ., , :, :iw,, 
... .., B .~eo,pn.~ .nnajl,upoBBnue, 3ry;nWMenTa pa.cct.ja-rpusgmTcn. p.aGulrnb~a 
cn~of jb l l  paHwWhl!$a4k!~, O ~ ~ L T W , T ~ . ~ ~ ? ~ ~ H ~ I & . , C X L L I W S T ~ . ~ T ~ X . S ~ O , F ~ ~  POH- 
WMMSa.~LIMM~nOCTPOCHMe.n~,aHOa ~ ' ~ ~ ~ ~ H M ~ ~ , Q ~ I T o ~ ~ R ~ $ . c M o ~ M  I !pM.Mb 

ngjenbnol K . . ~ B ~ M  O~;MOW,~I.M .3afiaqa,M nnapuposyuq. sKcn,cpnMewos: BW- 

esnenuno- quecTB,wn.br)c ( ~ ~ M X V H H ~ I ~ ~ Q ~ K ~ W B U .  p9a=.pa.50~lce ,waT.eMaTu- 
recnoR. Mouenu, aueKeaTno onmcb~sam'qe~ ya~nae~~4.npouecc. ...: Paquo?- 
pe~ue,lpos,w~~.npu~en~~en~nno- ~ n e q n ~ , u ~ e , , ~ a y r ~ p j ~ ~ ~ ~ e c ~ u ) c ; j a n a r .  
,. .. . ) :., . . , .. , , . ,.<.,>, ";I<2 ,:. :<..I.7 ' : ,, : " .,,:ti , . , . .  - 
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~ ~ :3?5 

Ta6nnqa McxaRnblx ~ P H H M X  

HoMep I? Xj = 0,25j zj + X j  
K@3 n@3 6@3 

OnblTa j 3 

10 . 11.23 

D ' C  
D D 

Ta6n.w 9.2.2.a 
Onwrnble n a y w e  K 9 3  npn o r c y ~ c r s ~ n ' c n c ~ e ~ a r u r e c ~ n x  own6ou 

Ta6nyqa uHcnepcnonnoro anannsa 

Bwfl HSMWqMBOCTM 

Mexw ypos~nmw s$ = 0,31 0.365 

Bnyrpn yposneR QR = 13,67 V R  = 16 S& = 0,85 
06qan 

j++erra. Llnn npoeep~n ~ r o r o  yreepxnennn c nOMOUbK) O R H O + ~ K T O ~ H O ~ O  uucnepcm- :.,,,. , . 
OHNOCO a~anhsa npvlMeHHTenbH0 K sanMcaHHbtb.4 aO"blTHblM>UaHHbIM nepennweh? UX 8 
+opme ra6n. 6.1.1. OM npnae,qenbl B ra6n. 9.2.2.a. Ocyqecrsnnn O U H O & ~ K T O P H ~ ~ ~  AUC- 

nepc8oHwm awn.= cornacno cxeue, npvlaeUe~~0R s ra6n. 6.1.2. C0CTaB.M ra6n. 9.2.2.6. 
Kpulrurecroe ~narenne nncnepcnonnoro ornoweHun F,;,,,,, unn a = 0,05 n 

V, = 3. y = 16 onpaennemoe no ra6n. 4 npwnoxe~un 2; Fo,os;~,~~ = 3,24. Tau 
r a r  FCxl6 = 0,365 < F0,a5;3,16 = 3,24, ro peWeHHe o He3asncnMocTn BblXORHOrO 3++el(- 

.- 



. .. 
n p u a i e ~ ~ ~ e i b ~ o  u p a e ~ a ~ p h a a m ~ ~  naTln+icuuMKs&aTaM ;e~se~-  

nopanKa ( p a s ~ e p ~ o c ~ u  4 x 4) nueeTcII r e ~ b ~ p e  +nnaprnb~x '~san- 
nbnseneHH~x B ia6n. 9.2.8. ' .~YT&M c o o ~ s e ~ c ~ ~ y m q m x  nepecraHosou 

A"CT+K uamnoro mannaprnoro- ~ s a i i i a ~ a ,  ~ o k e S  661~b 06pasosa- ~. 
k :=,4!(4-- I)! = .144.na~unc~ix ~sanpaTa (ne weer  c~blcna nena-rb 
eZTanoe@+ nepson C T ~ K M  n ~ l ~ n e p s o r o  c~on6ua,' ~ a k  *aK B peiynbia- 
o h y r u ~ a  noaTopenue yxe ~ ~ e r n ~ e r o c n ' ~ ~ a ~ p ~ ~ a ) ! '  n.Pu *OM nonnoe 

~ s i n p a ~ o s  pas* kg' = ;4 4 4 4  = 576. J~~TuHcK.~~ KsanpaT, npyl- 
HH~IA W~BTO@OM (63 cion6ue ta6n; 9.2;7, nyTeM'coo~n&c~syrnqux 
anoso~ mpou (nepsym t ~ p o ~ y - n a  ipeTbe'~.&o, zi GeTsep~y~e. mpo- 
HallepWe M ~ C T O ~  MOxeT 6blTb C B ~ # ~ H  I (  ~(eldepT0My CTaHnapTHo@ 

npaTy ~a6n.  9.2.8. K ~ K  orane9anocb sblwe, rut410 nalwncnux isanpa- 
.cyuecssenn& so3pac~Pe~ npu ysenurenun ux pas~epa. TaK;cornac- 
PZ]., n ~ e e ~ c n  161 280 KBanpaTos pas~epa 5 x 5 H 812851200u81an- 
6s pas~epa >6 x 6: . . . ,  . .  . . 
T~KUM o6paso~, hnnpa~n6~msaqnn nnawa.a~cnepu~en~a c naMousw 

UHCK~X KsanpaToa neo6xonuuo uiyrannMM 06pasou sw6para cratinap-r- 
rceanpar; a~sa~e-M. c nouoqbm ~a6nuu cny-iannslxrhepecranoscK 'ttnu 
~ ~ n i 4 6 0  npyrwhn 'cnyraRHblM cnoc&u neperiasurb C T ~ O K U  n c ron6 
~ I ~ P ~ H H O ~ O  cnyrannoro mannapTnord~saapara. Oawa~o 6 nmeparype 
nanuposannm sKcnepnMenTa cyqecTsymT nonnbie~~a6nuu~ narnncuux 
paToB pasuepa 07 4 X 4 no 6 X 6 U npbIMepb1 KBa;ppaTos BnnOTb p0 pas- 

2 -x 12.. &in ~ O ~ O ~ H O R  curyauuu cnoco6 pa~no~usauuu ynpouaeTcn 
OUT B ~w60pe.:cnyrafi~oro naTnnCKoro XsanpaTa us .coorst~c~sy~o- 

~a6nuubl n a l u ~ c ~ u x  ~sanparos. .; . . . . 
:Ksanpam~. HaSblBabOT-naTUHCKUMU, B CBA3U. C TeM. VTO YPOBHU $aK- 

.rro usyretlne CBORCTB naTwHcKbIx KsanpaTos, nponenennoe.3nnepo~ 
Ill seue c rum0 MareMaTnrecKnM UHTepKOM. Haulno cnoe npunnan- 
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~. 
c~ . , ,  ., Ta6nww 9.2.9 Ta6nuua 9.2.10 

HenondnormblA C6anaHcHpoEannblR . Rpu~ep MTUHCXOC~ ~ ~ a l p W a  P S W C P O  4 X 4 

.+,* . J r . ,  - , 1 , . < . , , s  I.,;o;-. ,; G . , V  .;- ; 5, . . ! - .? .  < ,  . 8, !>V. .. ,.:, .,. Bo=.fl%~w ? ~ r ~ ~ & % u , , ; ~ n  ~ ~ . $ ~ L ~ y ~ ~ a , ~ ~ ~ p p ~ . 3 a ~ ~ ~ ~ ~ o ~ ~ x % . ~ a ;  
"[a~b, onqege.n~p?.y :QC . .,p59C,FMHc3Kc: 

. , ~ p p * ~ ~ .  : ~ e ~ l e e $ f l @ e & ~ e n y y ?  ?g(U-..l-,lmW 
..-I , ~ T O B  p,qiqqa, y~!y7pb.  T Q P ~ ? ~  ,nT!p9?e ,TRF .:W~~HBP-- . nplrh~4%",7~?.b~? 
K .,_:..I ~~T,v,&Kw -., I ( B ~ B P ~ @  ~ g e p . a ~  4,x p .E y a q ~ , , v q , y e ?  B n g ~ g ~ o s -  
MOXHO nwud i p ~  ypoeHn u$ YeTb!qeXI B s?m ~ y ~ ~ , ~ ? 0 q ~ k ~ % P ~ ! ? l s  Jan 
~psyeae~$~,fi$ay~,+p~r~nf ~6$f i~~~o~~~%y,Pn%npr,%fi4, iY~FOTO- 
p.~,,np~.~eue, , .s;~~6+~,,?<2~9.-~. : , ! r :  ; r  : !~:i..,,~,+ S r i r  : .:.nsoq .~ . -  

... ,:, ,?cay.%+* &!?~p$a!e-~. rro. pnNr I ppo~o~~Tcn,gn-aa*.$~?,Fy,qe qnblT 
n3npPyfir?,rv. knr ~ e a ~ 7 ; ~ ~ ~ f i s 4 0 ~ ~ 0 6 n ? ~ ~ q r n ? .  .,R.OWY, W%STSJ$CaH 
yveeTkM$vb&+ WPHat!TOB*4fl,b!~Qb, vB&,@!?qeJ. ,nQMF.ZM?&Il .~hqffiHQY 6no  
~s,pp.; .Haye, rpnpw: A.S~.XWM .$,now -0nyqsw no, %w+wsmpMaHTy , 
ogwTa;n ~ n a ~ . ~ ~ ~ q e ~ ~ ~ ~ ~ . n a ~ c ~ p p ~ a ~ ~ ~ . ~ ~  ~ICB~ZY!C:TIIPI- 9TObOnYHaKO- 
6%: ~ ~ n p . ~ ~ q t o  i~P,pg,wioe ,onqlroo 6norpax ne,, c ~ ~ ? ~ ~ f l ~ ? %  !.:&?~?6~blfi 
p ~ ~ @ , . p ~ ~ n e p u ~ e ~ . ~ a . ~ a ~ . c q ~ : ~ q ~ ~ 6 1 ~ 0 m - ~ % 6 9 p s ~  Hsd$0?5wsai; ~ ~ * . ~ a l x  
n ~ g n ~ , ~ ~ ~ ~ ~ ~ p ~ ~ o ~ ~ n ~ n , ~ ~ ~ p m ' ~ ~ ~ n o ~ ~ ~ u , p ~ ~ , ~ , ~ x ~ v ~ o y ~ u  y.c%xna&T. npn- 
H ~ 6 n ~ ~ ~ ~ ~ , ~ y r ~ ~ 1 , ~ y i ~ ~ , ~ ~ ~ ~ ~ X X + ~ ~ ~ ~ a ~ ~ 6 6  , , no F P ~ R  .&~KTMCHQCKII (.OM- 

~ e ~ ~ ~ u u ! ~ ~ p ~ ~ ~ ~ ~ ( e . ~ x  rog~.6b~)., .!; @ .  :. - ..;; ,. T:: .!-.; 6 r , * 7 ;  
, 

, . ,.,: .,ggnqneny%+ qpn~q6no,xv.b~e: naqp F H ~ ~ ~ H O ~ ~ . O ~ H M ~ ~ , ~ ~ ~ H ~ R P . O  

Bs~.fi@e:nn.qW'WOlKHe Pa!XMPTW,B3.Tb I M K  U ~ F ~ K ~ P H M ~ . ~ & . T R P O ~  * a ~ -  
rcp TaKxe nUeeT qeTblpe ypos~n u yposHu srori3 & ~ K T o ~ ~ ~ T ~ ! Q ' , M o ~ H o  

pa.n~oM~supg8.agk;. ~ 3 ~ ~ ~ ~ c . ~ ~ r a e , , ! w u l + e , ~ . ~ n n n  u w x ~ ~ ~ ~ ~ ~ ~ ~ i n c n e ~  
c u ? ~ n b ~ ~ a n a n $ ~ ~ ~ p x y p ~ u ~ ~ e p m  He ~~nb~o.~n~~euyho,f iun.~wyi .&.  ~ T C Y T -  

QRktY S.X8HCU,W?GTM?@,WX0BHHOrP &,&.SKT~J~K y p ~ ~ ~ e B < ~ ~ ~ , a ~ ~ @ r ~ f & f  RTPP~, 
H:qlTg.K+e ~ lp~ ,sepu~h~~srunp~esy  6 u&aeucnwoq~,. BWQ~WO .3.+~ra- or 
y ~ y ~ ~ $ . . ~ g o ~ a . :  ~ f l ~ ~ & r o ~ . ~ o ? & i i ' ~ @ p ; r ~  .:359r .e~op~~;~a.1~7~p.~nrnarufc  Has& 
satoj ,#rol)ocpne~bim,mn~, rduyaloium; [32; 50]r: .:. .. .:nr,t ;e<, :h i :~:  . . ." 

r i  &ant+ Ha d m o ~ :  maruycmq Irnaaparoe M O V ~  Y C R O S G W ~ T ~ ~ . B  WOT- 

a e T e ~ p , ~ ~ , c . . , r e M ~ L u n n ~ ~ ~ ~ ~ u ~  yonosm,Mub:npoeewnm ~ ~ ~ c n ~ p n ~ e ~ ~ ~ .  . - , 

-orY :,flFb YL(W~yeT~."J~UwIocFb1.nol(aSahui~:OCH~BHOr0 +anropa or 
nayx aTopocrenenHMx +arc~opge.qucnp ypoaneR ~aropa~xsosqaaa&ic 'luc- 
no*yposa(e@ ocHoworo & a ~ ~ a p a .  Ha~npouccc ,paxnow.maunm-yposneR MW 

ryli~6blm~nano&~~:~onpy1'enetr~ble .orpaHmvenun. I C O C T ~ U U Y I B  'TOM, q T 0  

noprmali ~ c n b ~ ~ a ~ a n q p o n ~ e ~ i ~ ~ o s ~ o r w ~ x ~ o p s ~ ~ ~ ~ r s n ~ ~ c f l ~ ~ e ~ ~ ~ ~ -  
.cyacrqw aamnsra js s ~ p p o ~ e n e ~ ~ n x : , + a ~ ~ o p o s : l  o r s w * .  1 - , . : I l i!' . 

P~CCMOT~UM n n a ~  T ~ ~ X + ~ K T O ~ H O ~ ~ ~ ~ P T H H W ( O C ~ ; K B ~ K ~ ~ T ~ : ~ C ~ B ~ ~ T O ~ ~  q.e~~.~c~nu.whnr:bnbwan:~ux ~aebl,ucennoo~~.u3yHamwMM~ 
> .  



~ a ~ o r o  rucna ~ K C ~ ~ ~ M M ~ H T O B . ,  T ~ K ,  npUMenuT~bH0 K rpeKG-naru~c~o~y  
KsanpaTy, npnsenenno~y s ~ a 6 n .  b.2.12, gucnepcuu Mexny y p o s n n ~ u  Xax; 
noro.u3,reTblpeX USyqaeMblX ( ~ ~ K T O P O B  ~YP.YT OUeHUBaTbQ TOnbKO C T p M I  

ffenennun CBO~OIIM. K p o ~ e  Toro, 3KcnepuMeHT sHaruTenbn0 ycnoxHneTC3 
c y ~ e n u r e n u e ~  O ~ ~ I T O B  8 ~ a x n o l  r o r ~ e  nnana. . ~ 

' ~ p u ~ u u n u a n b ~ o  Ha nonyrennbli? rpe~o-na1unc~uPI Ksappal M ? ~ H O  na- 
noxurb  cnqy toqua  opTorpnanbnblA naTuncKul raanpar. B nonyruerue~ul  
~ s a n p a ~ e  Kaxnan K O M ~ U H ~ U U ~  CuMsonos. naxowquxcn B Kaxnon nreAKe 
(~ne-rite) nnana, He nosTopneTcn n u  no'cTpoKaM. nu no f f o n 6 u a ~ .  nono6- 
nblu nnan nasblsam~ r u n e p r p e ~ ~ n ~ ~ u ~ c ~ u ~  ~ s a n p a l o ~ .  , . , ,  

c yeenMqenweM rwcna. +a~.~opoe, ruqna yposne~ +an~opo i  u iucna 
onbl-ros B KamnoR Towe nnana e n o x n q r b  nposeueHun 3~cnepuuen~a cy- 
q k s e n n o  wspacrae~. nosrowy s ~eopuu  s ~ c n e p u ~ e n ~ a p a s p a 6 0 ~ d n  pnn 
nnano~q, KoTopble.noseonntoT.ynp~~~u~b nposenenueeKcnepuMenTa 6e3 nc- 
Tepu npunuuna pannoMusauuu.. ~HanpuMep n p e M  ipasnenenun Usy+IaeMblx 
+ a ~ ~ o p o e  no ~ K O T O P ~ I M  r p y n n a ~  u.. up: . ,., ~ 

. , . ,  . , . . , 
J . ,  

. , .  . . 

': am, "Osn?nun u yn+s,ienun iasnurnbl,Ln npouqc9,mu H .nsAnvnMu 
o6peltrusnoro In.pp ,wupoI(O.usnonbSy~~~ m i  y g d ~ p v ~ , o ~ p ~ \ ~ a m q u e  nau- 
6onee . , I .  .saknb~q _ CTOPOH~I ?bnenRp u ux s~o?y)~n to :  flpu cosnanuu uonenu 
uccneposaTenb &san neperucnuTb sce r e  oco6ennoc~y,,~enenmn, KOTC- 

pbte a. ~anbnefiwen?, 6yn&~,  ,npu,nw~a~bCII M) BHHMayne.i y s y ~ a e ~ y  nsne- 
vae npiHyxnaer UccnenoqaTwp ~b16qpalb TaKue Monvu,  K O T O ~ ~ I C  n o s  
wnn-rsnonnq ,.. , aneKsaTno n e w a a r b  oc&t~nocw u.syraeMora.nsnenun u 
ekp ~sMefienun., p e e  u. 6 npocrpaMcTw.. Kqn.~ynq,~ iraxnan.Monenb 
vsyqaeMoro npoqecca o r p y 6 n ~ e ~  n ~ @ c ~ s u ~ y b u ? ~ q b .  u qanaya ugcneppea- 
T& -OUT '0 nep0yto O' lewb B TOM, ~ T O ~ ~ ~ , : ~ P C A ~ O X U T ~  MWCnb.- n F  
pep,atoqym, c ~ ~ H O M  CTOPOHY! nau6onee n o n w  + q ~ r u r e c l ( ~ m , c ~ ~ p o ~ y  nk  
nenurr, a c npyroR - a t o u y t o  snarurenbnoe npu6ny~enwe K ~netlffsu- 
T C ~ ~ H O C T ~ . ,  K .npoueccx Monenu(losgnun. nsnenun npeuannqneTcp l p d *  
paflw, CBngaHHble KaK C MeHb,UHMU BMMeHHblM U SKO,H,QWMqeCUUMU 31- 

~ga~a~n. -no . :cpasnenu~ c ,uccnen,osanunM.n Ha peanbnou:;n?neHun (.O~WK- 
re), ralr u c aos~oxnocTbto:.nepentp~u pe3ynb~a~bc Wcnenoeanun M O ~ +  

. . '. nm ,Ha peanbnoe. npnenue.. . ;. . 1 .', 

, :B nocnennutnecnruneTm .n C M ~ U  s p a s s u m e ~  3BM a.~arecrw-wow- 
neR ucnonb%ytoTcn MX ~ a ~ e ~ a ~ u r u ~ u e  ananom. M a ~ e ~ a l u r e c s a n  MonMb 
nsnenu. .nu npouecca n m n e r u  npu6nuxennw~ ux onucanhe~ c no~OUlbto 
MareMaTurexofi CUMBOII~ISU. I naye   TOW^% ~ a r e ~ a r u q & c ~ a n  MOnulb - 
310 ~ a ~ e ~ a ~ u ~ e c ~ ( a s ~ : b R , p u a  sanucn o 6 a e ~ ~ u e ~ o m  sSKoHa u s y r a e ~ o m  SB- 

nenun unu npouecca. P a s y ~ e e ~ m ,  nnnonnoro u Tom x e  nsnenur Momno 
nPeQYIOXUTb H~KOnbKO'MaTeMaTHVeCKUX MOUenCk B'c~ 'tiHU UWelOT npaBo 

.na~'8quecasoeanue no T ~ X  nop, noica tie .naqn-T c ~ a s b ~ s a ~ m  cyqeeTsen- 
HOe'.paCXoxneHue  onen nu u nelCrsmTenbnocru,. Ananus MaTehiaTnrecxoA 
 onen nu noasonner BHUKHYT~ B C~UIHOCT~ u3yraeMoro npouecca (nsnenun). 
. rip! cosnanuu MaTeMaTurecKoR uonenu ycnosno. MOWHO BblnenuTb 9- 

r b~pe  OCHOBU~IX s~ana .  , a  . ., 
: flepeb~fi s ~ a n  CocTour s~+op~ynuposanuu saKoHoe (+y~~uuonanant ix  
Q ~ ~ T H o L U ~ H ~ ~ ) ,  CBSI3blBatOL1IUX OCHOBnble 06beK lb l  ,(+aK~opbl). , :Ha 9ToM ' 
mane OT HccnenosaTenn ~ p e 6 y e ~ c n  cuupo~oe snanue ( b a ~ , ~ o s ~ s n ~ n u f l .  pas- 
fluunblr + a ~ ~ o p o s  n ux ssau~ocsnsu Ha n~yraeuwe asnenun : :3~a~; . i~a~  
npaswno, sasepwaeTa aanucbto B MareMaTurecKux TepuuHax KarecTeennblx 
spcncsasnennuo csnsnx Mexny o o 6 e w a ~ u  ( + a ~ ~ o p a ~ u ) . ~ o n e n u .  
. BTOPOR *Tan - 310 UccnenosaHUe KoHKpeTHblX 3anaq Ha OCnOB~  Bbl- 

ae.uHyToro sapllanra ~ a ~ , e ~ a ~ u r e c ~ o f i  Monenu.. Ha nanmM =.lane pewae lq  
npnMan sanara 8-c~blcne nonyrenvz B pwynbTaTe aManusa  onen nu B~IXOU- 

H ~ I X  nannblx nnn nanbneflwefo ux.ronocrasnenumc pe3ynbra~a.~n.-na6nw 
nenun (on~sos)  u a y r a e ~ b ~ x  npoueccos (nsnenul). 

(1. Tpe~uA sTan saxnlorae~&' B cpasnenuu pesynbTaTos, na6ntonenutl 
( O ~ ~ I T O B )  C T ~ O P ~ T U ~ ~ C K U M U  naHHblMU, nOnYqaWblMU U3 MaTeMaTUVeCKOI 
Monenq c yreroM ~ o r n o c ~ u  nposenennbtx na6ntonenv.fi. E m u  oTnurue 
F x  pesynbraros s b ~ x o i l i i  3a. npenendnb~e rpaunubl. To napaveTpt.1 Monenlh 
f i d r i~nm~cn:  'nocnennrrfi sanara o~nocu i cn  K Knaccy 06pa~nblx sanaw. 
1'' '+e~e.ep~b~R 3Tan co~nanun MaTeMaTurecKab Mouenu CCCTORT B.~OCTP& 

cn'nu Hosoa; 6onee co'depweHHoR ~ a ~ e ~ a r n ~ e e i c 0 A  Monenu Ha oenoae HOI~IX 
-. . . 
w a ~ d n n d ~ n b ~ ' i  nannbrx .o@ uiyraeMoM fipouecce (nsne~uu).  ' . , ' 

,>.. 
' - 6 tiaeucuMocTu oT aiCplnopnblx na'htib~x; uuemqnxch 9 ucenenosaTG 

nn,, pasnuraKiT ananuTwr'ecKue (~eo+~hr tc*ue)  ~ o n e n u u  riaiUCTurecnue 
( @ I M u ~ a ~ r i o ~ n ~ e )  Mdnenu.: . ,  . 
a;.: npu  aoananuu ananuxurecrcux (noperurec~ux)  Monenetl ,3.a &nosy 6e- 
PYTQ O ~ ~ ~ K T M B H ~ I ~  S ~ K O H O M ~ ~ H O C T U  MonennpyeMblx nsneHuR s.suue CWT,- 

shcreytoqvlx ypasnenuR, rsr tsbt~amqux usyrae~ble nsnenun cpasnurnbl- 
~ W n p y r u ~ u  0 6 a e ~ ~ a ~ u - a p r y ~ e n ~ a ~ k  (+a~~op~~u) : - :Hoc~poenue nono6nblk 
wonenen ~pe6ye1, KaK npaeuna, npownenua 6anbw 'nx~  ~ p y n & e ~ ~ u x  mcne 
~ ~ s a n u ~ .  TaK Ka.n ,310 06ycnoanend ~ e o 6 ~ 0 ~ m h i l o f f ~ ~  sblncKenun npuponbi 
Bonburoro rucna  racTnMx npoueccos. npo~eltamqux BHYTPH u3yraeMoro 
.d%Hun. T ~ K ,  nanpuwep, MaTeMaTurecKue Mbnenur, c ~ s a n n b l e  c pasnurnbl- 

' ~ ' ~ ~ + u s u r e c ~ u ~ u  nsnenulnMu, na,uQne r a m 0  onucwsawcn npmnonna; 
~m:~nn~+epenuuan6'nb1~ ypasnenufi .C-W~CTH~IMU n p o u ~ s o n n b ~ ~ u ,  unberpo- 
~u++epenuuanbnb~x ypaBHeHuR, c~oxac~uyr'ec~ux ypasHeHuR u .xn: .Teope- 
~ u r , e c ~ u e  Mvnenn nonyCKam BKcrpanonnuMto ~na renu t l  usy rae~o ro  nsne- 
Nun nnu Tamx 3HareHmR ( b a ~ ~ o p n e - a p r y ~ e n ~ o a ,  :KoTopwe no K ~ K ~ M - ~ U ~ O  

n p u r u n a ~  .we ~ 0 r y - r  6blrb ~ n p o u s a e n e n b ~  s~cnepu~en~anbno .  . . 

, CT~TUCTU~IKKU~ (MMUT~UUOHH~~~) MOnMU OCHOBaHbl Ma CTaTUCTUS~ 
14~oS.~o6pa60lre O ~ ~ I T H ~ I X ;  naHnwx, nonyrennbtx na u s y r a e ~ o ~  d6seKTe 
jiap9uec.x). npu 3TOM .CTP.?KTYP~ maTumurecKofi Monenu., m u ,  unare, 
Cb.ygnuuonanbnan easucuMomb; nonoxennan c ocnosy c r a ~ u c r u ' l e c ~ o W . ~ ~  
M U ,  XOTIl sb16upae~~3 BOCTa.TOqH0 nPOU3BOnbHO. HO UOnXHa Y4UTblBaT~H$ 



TOnbKO. UUIb MCCnenOBaHUIIHO H-anpYI0pHblC'~UaHHble a nOBeneHHU Oncnn- 
Ka B!OKp@CTHOCVU UsMeHeHUU UCCneAyeMblX + ~ K T o ~ B S ~ ~ ~ M ~ ~ ~ T O B ,  a MMeH- 
HO, UMemTC7:WnU .,OTCYTCTSYmT 9KCTPeMYMbl B SanaHHOU. URU B E I ~ ~ ~ H H O F I  

. / , ::,i OKpecTflOCT~ M3MeHdHUn +~KTOPOF~P~'~M~HTO... L .. . ~ . '  . 
C ~ a ~ u c r u r e c ~ a ~ M o n e n b  nonxna cooTneTcTnosam usyrae~owy.npoqec- 

Cy TOnbKO K O ~ U Y ~ ~ H H ~ ; . : ~ ~ ~ O ~ T O M Y  Oatla' U: Ta Xe CTaTUCTMY&Ran MOnenb 

MOXeT O I ~ U C ~ ~ B ~ T *  P?$~M~HMI npOUeCCb1, TaK .Xe'KaR,M CBMU IlpOLleCCbl, M D  

r y T Q n H c t v B a T M I l p a 3 h ~ r H ~ ~ ~  ?TaTUCTUrleKUMU MOnenlMU..& iZFXS&%C-9TUM 
' m ~ ~ u l l e ~ ~ u e . ~ o ~ e n ~ u  nonxHb1 ~uMeTb:~ornocu.Tenb~o npomy160TpyK~~py. 
H a d o n e  wacToonu, npennasnnmTcn c T O ~ H U C T ~ ~  no neKoTopbix ~03+  

+ u u u e ~ ~ o ~ : ~ - s u g e  n o n u ~ a i g a n b ~ o w  s a s u c u ~ o c ~ n  sHareHun uay~(ael~~oro 
npOL!SeCa y OT nPUqUHHMx ( ~ ~ K T O P O ' S : ~ ~ ~ '  ~ ~ B U C U M ~ ~ T ~ I X O H O  96&JeK- 
Ta' M ypo6iieR +~KTOPOB dan8eVcri ~86160po~ICoU Gpen~e37 IE~anpaTJ14eCabt3 
peipcccneu,pa~MorpeHH.oa B ;rn:-8. Hu%e npimeneHa-aep+a ii3 BOSMWXHMX 

s a n u c e A ~ w n ~ n o ~ u e n b ~  .d~amcrhreclibn . S ~ B U C Y I M ~ G T U : ~  , . .  , 

'. ' . $ 1 ,  , , : . : 2 .  ,&,  1 , c i  
r '  

,."%'? y.,g,'P(bb ,& - -  ' ,% . * .,( #., ,kAj E,* ,vtt*la., 2 I , . . . ,  p, i , . . . ,  ,..., x ) 
7 ,  , , . ,  .!- , : )  , .. . , . ,  , . I , ? , , ! ,  j:.>r~* , i  

' ' (9.3.1) 

..,.,, ~ , .  , ,  , , , . , .  . I  . . .( . . .  ,..I?::-., : , .. C ,  :.. . .  :,: 

c ~ l t  ,cp[Xxi, .-. . r T m 3  - FBecHble, ( b x ~ q ~ l u p  BeyToaa apryM_cnToB a:II1:~,,8z, 
. . -, qn*),. b(,bp, b l , , .  :, $) - W K T O ~ ~ @ ~ ~ ~ B & H ~ W X  K~s+$u(~WW(?OS, OUetIKU 
K O T , O P , M + ~ n P ~ ~ K , T ~  H,a.~~OSe.OilblTHblV naHH.bFX # 3 . ( . g . $ v ~ ~ ~ ~ ~ ~ ~ .  YTO 

ST?J~?~~~HCHMGST~ UBnSl?T,Cq ~YHFCTYQYI;~YHKUYC.Y~Y~.CTNPIX K+,$UUUSW 

TOE. 3a~ucu~ym,nepe,M$y,nym craawc-ruy~~o%.ypawu,  y, qpwcTa.nnnp,wto 
e~ionnop.s.++e'rr v r ~ s n e d y s ~ o p  n F q w a ,  i ~ , p ~ ~ ~ ~ ~ n ~ c t , , p ~ ~ u ? e .  ;yacTo 
~apb!samr,.,4mfic1~~e~~~a.~xnn~a~ wnw .:upac~o .o,?KnWKqM, ~ , - o P u : . c ~ ~ N I c T F ~ ~ ~ -  
CKOR u ~ ~ e p n l j e ~ a q w u  sbtxontioro s + + e ~ ~ a  - no'nepxyogrbro O!TIC~XK+ 

s ' ~ 0 ~ y . a ~ ~  ,qab,*cu~bc~b i 6 ~ y n . o  H ~ ~ ~ I ~ ~ , ~ J . ~ ~ T ~ ~ ~ ~ T ~ , L ( c . c K ~ ~  i ~ . a ~ q , C n ~ ~ b ~  
, . ,  

( . ~ ~ p e ~ n r e ~ ~ y ~ , ~ ~ x n ~ ~ ( o . ~ ) ~ ,  , .  ;,ell .l ,:: 'lD1 ,. . . . .  . :..,!,: i,+dl:,.. : - 
. -  n.bnyrekl ia~: ~ o a ~ b . . n o r ~ o q n e ~ , . ~ ~ p i g ~ & u ~ ~ b  e ~ e e e ~ q r , e c r ( g w - . ~ ~ a r e -  

~.~c,!fi.?~raevoro npoaecca g . n .  cpirsnn~b e~ ,c :aKcnep~MeHTanq~~M+gHa-  
'I8tiueM g*..:. I - j o rpedynb~a~a~:  c p a s ~ e m  STMX naHHbtx e ,yyeToM i 3 e p ~ e e  
sbi6pannoro npnTep,uft',. n p n k , m a e ~ a -  u rn .  oTsepr;)eTcx. rflnoxesa o cowsel-  
C T ~ U M . > ( ~ ~ ~ K B ~ T H O C T ~ ~ )  sb16pa~4.10~ .MOnUIH WanbHblM OnblTHblM ,naHHblM. 
~ ~ ~ ~ C T ~ . . I I ~ R M C M ~ H M Y I  .:maT,wCTusmKuX-nnonenefi: .orp.a~uwis.ae~cu 6 n u ~ a R -  
weA.,oKpternoeTbm ,s~are~mA.+atc~opodi 'nnn . K O T ~ ~ Y X  npononnTcatvcne- 
pu~enxbi.  ;Bo Mnorux c n y r a n x ' n o c ~ ~ o e ~ ~ i  raKnx MOneneA MOWO jsb~non- 
HUTb! fUeH0fl 'CPgBHHTdnbHOJ ~ e 6 0 n ~ u u x  SaTPaT BpMeHU t% CpeBOTsl,<. &l5i 

n 0 n $ " ! I e ~ b 4 n ~ K  OTKnWKa B heopnd WlaHUpOBaHMYI 3KCrrapWMeHTa.~paS- 
p a 6 0 ~ a ~ O ~ e c ~ o n b ~ o  cneqnand~blx :nnaHsa. ~ ~ c n e p n ~ e n r a ,  ~ o ~ o p b i e n o ~ c -  
nnmT nocTpouTb,wonenb,. nor~oTmuKy 6 n u s ~ y m  K nefic~sn~enattocit+;, npu 
MUHWMBnbMO M)SMO*HOY rMCne'COriblTOS; .:,' ' . . ~. ., - < , .  ~ 

.= B5onee 0 6 q e ~ ~ s u c ~ ~ u a y r a e ~ b 1 R n p a u ~ . ~ a m e ~  xapa~~epuJOsawcu tie 
OUrloa, ~ ~ : H ~ K O ~ ~ K U M ~ ~ ~ ~ H K ~ Y O H ~ ~ L H C I M V  S~BUCUMOCTUMU,' n~n$ep~~Pa. lo -  
qum Te unu..:.uHlrlC ero cnoI*cf.sa (no~asarenu), T.e:,,nMecm t+y~~quui+y= 
9(b,'~) H C O ~ ~ ~ M M O  HaGTUmp WYlCaMOCfeA'yh '= ph(bh,z), h -1,'. . ..p. 

& m ~ o p o s ,  TO sblnenenue us ux rucna ~au&nee cyqecrsetrnblx +ar~opoe 
'@TOUaMvl, OrulCaHHblMU 0 n ~ b l R y u l e M  IlyHKTe, slBnXeTC5l BaXHblM. BCnO- 

: m o r a r e n b n ~ ~  cpenc~nou nnn s++ew~un~orn nocTpoenun craTncTurecrux 
nem, npen~a3~arennblx urn usyqenur pa rnu r~b l x  npoqeccoe u nnne- 

HR, .B TOM rwcne M nnn nx onrunnusauuu u ynpaeneHnn. 
;, Ann BblrMCnenM8 OUeHOK K O ~ ~ U ~ W ~ H T O B  b*(b$, br,  . . . , bg) MOnenU, 
@K npaBUn0, nPMMeH$iOTCU MeTOUU C w H e l  KBaUpaTUYeCKOR pe!7pECUvl, 

, accMoTpennbie B n. 8.2.2. K ~ K  u npu perpeccuoHHou ananuse 6 y n e ~  no- 
naran,  r r o  B pasnuwwx Towax s ~ c n e p u ~ e ~ ~ a n b ~ o r o  n n a H a . 0 ~ 1 ~ 6 ~ ~  US- 

MePHVln OTKnUKa y PaCnpeAeneHbl no HOpManbHblM 3aKOHaM C HyneBblMM 
MMYI SHaqeHHIIMU W OnHHaKOBblMU PUCnepCURM+l. a O U ~ U ~ K M  llPM 3.- 

, . . . , x,) npene6pexu~o Manbl no cpasHe 
H U ~  c O L U U ~ K ~ M U  onpeneneHun oTKnurra y. B n o n ~ e  oreennHo, rTo rucno 
OnblTOB 1?, ~e.06xonn~oe DnU nOJly'leHU9 OqeHOK K O ~ + + ~ ~ W C H T O B  MOneJlU. 
c?fiSaHb CO CflOmHOCTbtO B ~ I ~ P ~ H H O R  CTalncTuYeCKdR MOClenM(Hailp~Mep, CO 

&$eneeneHbm nonmtioaa  onen nu)^ KoniviecTsoM nepeMeHHblx +aKiopos.  HE 
' qo onwms, no npanHeU Mepe. ~ O ~ X H O . . ~ ~ I T ~  He Menbwe rucna~1ieu3~e~~~t. l~ 

gp++nque~roe Mouenu. n p u ~ e ~ u ~ e n b ~ o  K annpoKcurnaquu B Bune (9.311) 
n x n o  ablnonnn.r-bca HepaseHmsoio > (p + 1). npu   TOM n o n ~ n o  cyqe- 

HeKOTOpOe MUHMMWlbHOe qUCn0 TOreK nnaHa, no OnMTaM B K O T B  

HO 6 y n e ~  BblrUCnMTb OUeHKM KO~++UUU~HTOW TeX .UnW UHMX MO- 

pureM MuHuManbHoe w c n o  ypoBHeR Kamaoro us + a ~ ~ o p o s  onpe- 
genrieTca MancuManbHoa ero cTenenbm. Talc, HanpuMep; ec* usyraeMwn 
@F~UUIMHefiH0.0-3abUCUT OT OUHOfiO + ~ K T O P ~ ,  TO MUHMManbHOe qHCnO y w k  
weA s ~ o r o  @au~opa ~ B H O  nsyhn; npn KsapparurHoA s a e h c n ~ o c ~ u  OTMWK~ 

ox + a ~ ~ o p a  - ~ u ~ u ~ a n b n o e  rucna..yposne@. +an~opa pasno TpeM n r.n., 
ra..rncno yp08HeR + a ~ ~ o p a  nonntno .6bl~b Ha enu~uuy  6onbwe ero nopnnKa 
B>mSy'iaeMOfi 3aBWCMMOCTM. npU:~.MCnonbsoBaHUw nOnHblX $ ~ K T O ~ H ~ I X  9KC- 

' nepvlhnenros, T.e...ecnu nnan ocnoean Ha .ucnonwsaHuu pcex noewoawblx 
;:&WT~HU$ ypoBneR ( P ~ K T o P o B ~ T Q . ~ P U M ~ H U T ~ ~ ~ H O  K UByM YPO.BHXM , ~ , C ~ R K -  

&pos OH 0 6 0 s ~ a r a e ~ c ~ 1  KaK 2"', npu ~ p e x  y p o s ~ n x  m +anropon - 3m u 
t,n. C o s p e ~ e ~ n a ~  Teopnfl nnaHnposaHun e ~ c n g p n ~ e n r a  nossonne~onpc  
Renun  T O ~ K U  nnana, c6ecnernsamque MuHuManbHoe rucno onwTos an- 
pasnurHoro corerantin yposiien .+a~ropos u ux rucna. 

n y c ~ b  B KaxnoA ~o r t ce  nnaHa a ~ c n e p u ~ e ~ ~ a  npoeonuTa onuH 0nt.n 
qecTsnrercn onHo ~a6nmnenue), T.e. rncno To-ieK nnana N cosna- 

, l iaeTc v n c n o ~  onbisos. Torna rucno cTeneneR cso6onb1 OTKnuKa (9.3.1) 
d!= N (p+l). Ecnu v > 0 ( N  > p+ 1). ~ . e .  rucno npoeenennb~x ona l~os  
66nbwe rucna Heu3BecTHblx ~os++uquen~ob. TO TaKue nnaHbl ~a3b le .a~ )~  
HeHaCbIUeHHbIMM. Ecnu V = 0 (N < p+ I ) ,  r e .  eCnU rllCn0 np0BeneHHtvX 
OnblTOB paBH0 rMCny HenSBKTHblX K O S ~ ~ M U M ~ H T O B  MO&CnM, TO nono6~we 
WaHbl HaSblBaDT HaCblWeHHbIMH. Ecnu V < I) (N < p + I), T:e. eCnU 
'tW0 npOBeAeMHblX OnMJOD MeHbUeYMCna HeU3BeCTHblX K ~ + U U U ~ H T O B ,  
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 onen nu HeBO3MOMHO. B canaw c 3TuM B Teopuu. nnaHuponaHun p a s p a 6 o ~ a ~ u  
CneUUanbHble MeJOnbl (t lna~bl), ~03BOn~IoUlMe H3 UCCX + ~ K T O ~ O B  BblPVlnTb 
nau6onee CyUeCTBeHHble ( b a ~ ~ ~ p b l ,  nnn KOTOPMX BOSMOXHO npMMeHCHHe 
HeHaCblrrleHHblX MnU,  6 KpaAHeM CIly'lae, HaCblUleHHblX nnaHOB. 

VIT~K,  n y c n  c noMoubIo perpeccuonnoro aHanu3a c ucnonbsosa~ue~ 
MeTOPa HaUMeHbWHX KBaPPaTOB nOnpeHbl OUeHKM K O ~ + + M ~ H ~ H T O B  Moue- 
nn . b l ,  1 = 0, 1, . . . ,p ,  KoTopble npu aenaHHux npennonoxeHunx U M ~ M T  

H$pManbnble pacnpenenenun. floncrasnnn B (9.3.1)1.nwec~o HeuasecTHb~x 
K O S + ~ ~ U U ~ H T O B  HX OuenKn, nonyraeM sb~pa*enue arm OU~HRU l n c ~ o ~ o ~  
C T ~ T U C T H ~ ~ C K O ~  MOn-U: : P: ., 

P 
. . 

,A,., 

y* = xbf$l(x~,..!,x,).; (9.3.2) 
I=0 

M o q e ~  . o K ~ ~ ~ T M ;  L(T0 HeKOTOPb(e HS K O ~ ( ~ ~ Y I U M & B  PRA~ (9.3.2) tiesna- 
qblMbL, T.e. ~ ~ L I B K H . . K  HyntO. H UMYI MOXHO npe.~e6pe~b, .TeM CaMblM ynpo- 
CTUB CTaTUCTWlleCKYK) MOnMb. .  An* STOrO npMM~HMTenbH0 K K W n O A  Ms 
ouenon ~as.++wune~~os ~eo6xonuw .npoaep~~b  HynesyIo, rnnoTesy OTOM.  

 TO nonyrennan ouewa bT, 1 = 0, 1, . . . ,p; c y u e c ~ s e ~ ~ o  He oTnm.r.aeT- 
~ O T  nynn nnn.aan,annoro yposnn 3wa.1n~oc~u a. 6ynew nonararb, ria 

ouenKn K O ~ ~ ~ U H ~ H T O B .  Monenu w e l o r  rorHoe ~ l n u , n p u ~ n u x e ~ ~ o e  HOP 

~anbnoe  pacnpenenenwe. I i 

flycrb oueHKa ~ o s + + n u n e ~ ~ a  6; xapaKTepusyeTm sbl60por~oAinuc- 
nepcneA s?(bii); 3aBucnueR o ~ : n s ~ e p e ~ n b ~ x  u TeopeTurecKmx s ~ a r e ~ u m  or- 
NnuKos. Ann npoaepnw r ~ n o r e s b i o s n a r n ~ o c ~ u  ~ o s + + u u u e ~ ~ a  bps sasucn- 
MOmM (9.3.1) ~ a ~ 6 o n e e  ~ $ $ ~ K T w ~ H o ~ ~ ~ ~ T H C T I I K O A  IIMUeTU t-CT~THCTMK~ 
( c r a ~ u c ~ n ~ a  C ~ b w n e ~ ~ a ) ! ,  onpenennewan CwrHouenueM (5.3.1), Koropan 
npHMeHMTenbH6'K 0UeHKaM K O ~ + ~ M U M ~ H T O B  MORenM.SanUCblBaeTCSI B BNne 
t ,  = bf/a(bf)! qU6n0 CTeneheR C0060nbl U( naHHOa CTaTUCTUKu onpe- 
RehSeTCn He T67bKd  L(MCnO&i HeU38eCTHMX ~ K O ~ ~ ~ M U H ~ H T O B ,  HO H KOHKpeT- 
H ~ I M  nnaHoMeXcnepuMeHta: O ~ n u r u e n o ~ ~ + n ~ n e n : ~ a  br OT Hynn craTaeTcn 
H ~ C ~ U ~ C T S ~ H H ~ I M  hnn 3anaHHOrO yNBH9 3 H a ~ u ~ o c r w  oi, echn da16opor~an 
t l c ~ a ~ r n c r ~ ~ a  no MonynIo He npesblLuaeT Kpuiurec~oro 3~a'qenun tay2;v,, T.e. 

. .. ecnu - ,  . , , . 

-tb/z;v, 6 t:, = bf /s(bi):G t , / z ; ,  ,' : ,  (9.3.3) 

TO PaHHblM K O B ~ ~ H U U ~ H T O M  pUna (9.3.2) MOXHO npene6perb. 
f l ony re~nan  MaTeMaTurecKan Monenb (9.3.2) aqnxna 6blTb nposepeHa 

Ha ee aneKeaTnocTb neAcrsuTenbHoc~n, nnn rero siccnepwMenTanbno nony- 
rennwe nannwe y, cpaenusamTcn c TeopeTnrecKwMfi aHareHunMw y;, nu- 
rwcnneMwMn cornacno (9.3.2) I n a r e  rosopn, ~ e o 6 x o n u ~ o  a cooTgercTsuu 
C 3anaHHblM KPMTePMeM npOBepUTb, HaCKOilbKO CYUleCTBeHHO 0TKnOHeH.e 
TeopeTnrecKux snareHun OT O ~ ~ I T H ~ I X  nannblx B ~ a ~ e c ~ a e  MeTona C P ~ B -  

Henna, KaK npasuno, ncnonbsye~cn nwnenHb~R nucnepcnoHnbla o n ~ o + a ~ -  
TOPH~IA ananus, nocTaTorHo nonp06~0e onncaHue KoToporo nano B n 6.1. 
npn~enw~enbno  K paccMaTpusaeMon sanare npoaepltn runo~estr~ +an-ropo~ 

.asuable~cnrau%sa~~o&r MOpOflH*, a y p o s n q m u : ~ ~ a o p a  ~o.cen,nn<iis 
s.KcnepUMeHTa i ,  i =.rai2,.. s.., N.. nurnpuue~e~n~:~nucnepcmo~noro,a~a-~ 
m a a w e n d p a s ~ o .  qroSbl s -  Kallcnon Toqre nnaHa: .(*a KancnQM.mbs~e) 
,'&i~~~.He.Menee i l B ~ : n e s a s n ~ H M b l x : ~ ~ e ~ n n ~ ~ . ~ n . ~ ~ 2 ) . s b l x o n ~ o . ~ ~  ?++elc~a 
t@.mn.u~(a) y.:.a~ryImo:ToseKannana (rncno:~apolc):~mson 6u ,pa, W.H)I~U~-~,M-. 

s o i 6 a n w e  mmwa ttenswrnbtx ~ o s & n u ~ e ~ i ~ o s ,  p;e. r ~ o 6 b 1 ~ s ~ n a n ~ u n u ~ a  
~~&~ygosnrr,n, a,-? .m- N a+@ +%). , 3 -  i,.: l * .  .N .,:, - >+I-4::- 

.:+v~.: f iTa~ ,~~~#CTb a i r a s m ~  us N TWK. n f i a H e ~ ( ~ ~ - n p ~ m e n e ~ m e ~ ~ p ~ a w w  
eauyn) ocyu(ec5sneneon.HHaKoMW- VKCno onbmos, ~ p a ~ . n o r n . . , ~ a ~ ~ . ~ ~ o : o 6 ~ e e  
YU.CJl0 0nMTO.B PailHO -Nn.; 0 6 0 9 ~ 3 l l ~ ~  yppy y g  s~~y~~uenmaMepueeMQr;o 
~ g w u l ~ a . . s , d A  r o w e  .ma.na ,.(siid@ crpom). Tarns ::. : 3: . . ., , 

, , , '  

.i. : ,v > , & , I ' : , .  .::' !.<., .~.,>. ,, > .  . 
v 9Wh%V,H,g;: .Q,/e2i:.Q&s? in 

m e  v2 - T O ~ H O ~  snaqeHne nucnepcmn~Sn~.aAnom.m.oT~u~a,@ij!n 
:Xpawiw@nenw in? s a ~ o n ? ~ : x u - ~ e a n p a  .GO cTenen?Mn cep6o@b1;~v =&?I - 
, k i $ ( p +  l).,va =,NT (p+,I.) H VR = N(n - ~ l ~ , I ~ o q ~ ~ e ~ ~ ~ ~ n n ~ O .  . R ~ ~ . s ~ w  
HqTPYnHQ Y ~ U X ~ C I I  P. TOM, qT6. 'YI =: V ~ j f  VRi P~FMRTPU-M ,FnE~?@Mbi.~ 

b~ L X ~  .5- QA/KA H sgSaff =.,Q,&&R: , . < c ~ , ~  ,,>. .; ..... ., . . I  

. . : .  8 '  ;.: 8 .  :, , 0 . .  .: . , 



' '. , . 
i ,. 7 3ple+x*:: e.: . M,.g,r :7 i 

rlrnaxt. r- , , , , ~ ~ c d ~ a n b ~ ~ . ~ ~ ~ ~ ~ ~ u ~ & ~ w o e . . ~ . c ~ ~ ~ ~  $.Ha: 
renun c p a ~ ~ o p a  s sKcnepuMenre; x, - nopMuposaHnoe.sn,a~e~o. &as,oriv) 
.+anaopa x;;, Ar;. = z:,, - x:,~, -, nuanason ysMenenun ( e a p y p p  
0,a~lWI) ,+a,KTopa .?if B, SKFnePHMeHTe.. npy  HOPMHPOp@iWll M,aKCUManbHble .~ ~7 7.- 

n , . ~ u n u ~ a n b ~ ~ ~ e ~ , q n a ~ r ~ ~ u a  ~&.nepymeuH.px ~ ~ & ~ ? ~ ~ ~ ~ I : c ~ ~ T B ~ T c T ~ ~ H H o  

<+I, M <-la, a, cpe~H<~,~i '&aretqq coo rse~c~ i ye?  gp renue  (ron) aDa. 
B STOM cnyrfe opra~msaumu~ onruwanbnoro nnana ,~sncnepuMenTa M ananus 
pbyS lbsa~o~  -ilpdsenc'~~#nbfib1t6;siHp~ p-6melin.' nbppupbBB~m16 n q g ~ e n -  
Hm: 'q,&,ee~fl~ yf,p0ua@y&:,~ ,',., ,,,>!,, - '  , ' ;: !,C. ' .  :,, -: > .. ' -  , +,,<I , . T. ' , ' 

L I ' ~ ~ , ~  n h B g Y I Y I + & ~ ~ ~ i ~ . ~ f i e i , n ~ s ~ i ~ c ~ ~ o  r & ~ f l t i ~ ~ &  @a7fl%11a'&&,pbpg bn- 

~ ~ ~ a n b ~ ~ r o ~ ~ ~ e ~ ~ : ; u n ' i ~ ~ b a n a ~ ~ M ' e ~ n ~  ~ ~ p o n l ; ~ ~ i i ! b x ~ < - n n n k ~ a ~ n o r ~  )us 
&idi.opb+& Sa5)jWrKibM $nanatoke!Ag. an3 c o K p n 6  SiKbnS@- 
MeH-ra ec~ec~eenno xenanue sbl6pa~b;$narr~ule' n n t e p b a n ~  6x.f kaiu MOA- 
no 60nbwe. O n n a ~ o  npw STOM ' q b  o n a c n m b  nonyruTb neanersarnym 
cparqqurecKym @on:epqi ?n~yyr~e,~~ro:npouecca. C~MUKOM Manoe anare- 
ncre ih.repsana 6x; 3d d r e ~  Lnyr%i+~ix;o~u~6ot. ~ok< npusenw- tz TOMY. 

r r o . : + y n ~ ~ k x  ornnulca ~ s ~ e n r e ~ c p  B :npenenax s ~ o r o  uhrepeananesnar~- 
~ ~ n b n g i  8, pesynbsare qelo ~ o x e p 6 b y f b ~ n p n 5 ~ ~ 0  nenpasunb&oe pewenwe 
&o+c$TCTBMU B n U n H U f l ' ~ $ ~ ~ l , ~ ~ ~ p p a  H O . $ ~ H K U U ~ ~ T K ~ U K ~ .  ~OSTOMY 

snareflue utlrepsana. 8xf nonxno ssl6upa~bc-u T ~ K U M , ~ ~ T O ~ W  nonyraioqeecn 
n p l l p u e n ~ e + y ~ 1 ( ' u m ~ ~ ~ ~ n q ~ a ~ ~ 0 x ~ 0 ~ 6 ~ n 0 ? 1 ~ ( e 0 6 ~ ~ n M ~ a p ?  I H ~ . ~ . ) ( ( I H C ? ~ T ~ ~ '  

s=l'&mata ~a?+we ! c n p q a a w ~ ; c . ~ o ~ ~ 6 o ~ ! ~ ~ o n e p ~ ~ ~ 1 e ~ .  ,r !i ,3 . : ,<  3ld8 .i LI,: 

3+s2njlX~~~+W8a@~e'! BKCRepWCHTa ~ C $ U ~ ~ W M W W Z ~ B ~ C U T ~  OT stEaCla9Wp k6TO- 
p a ~ . i ~ 7 a ' b ~ n ~ ~ ' ~ 3 1 1 ~ R i h M  MaTeMWrUKDH: M6nSnU: 'IlpeEHSSHaqeRWMS. 

wnbronbno nnnonucanm.nsyrae~oro npoqecca.8 orpecTnocrslx 3ananns1x 
y.posHel +aw~opos.nnu wonenb nonxna 6 b 1 ~ ~ ~ u c n o n b 3 o s a ~ a ~ ~ n n n  orucna-: 
Hun OnTllManbHblX YpOBHeh $ ~ ~ K T O ~ O B  ( ~ n ~ ~ ~ a n ~ b ~ b l ~ , , y ~ n ~ s . ~ . , n p o T e K a H W  
npmuesca), 0 6 e c n e r n s a m u u x . ~ s ~ c ~ p e ~ y ~  OrnnuKa. B nocnwHeM enyrae 
N u  noucqe; 3KcrpeManbHol TorKn orKnulca, a o rnu rueo r  anannTurecnoro 
uccnenosa~un, no p e s y n b ~ a r a ~  pnna.;onb~ros, cneunanbno nocrasnennMx 
onOno ncxonnol Town;  ocywcrsnslema nonanbnoe u3yrenue noeepxnonu 
orlcnura. f l y ~ e ~  uenenanpasnennoro. MnoronpaTnoro u nocnenosarenbno- 
r o  us~enenun cove~anun yposnen +ar~opos  ocyulecrsnneren nsnmenne K 

sr-peMyMy. ,,P6qcy~o 3x0 aqumenu,e vywcTsnneT,y  ~?clcyer?o (stuara- 
MM,). Cy&eC1i)e~ p # i  ~ K C & & M ~ H T ~ ~ ~ H , $ X  MeTOnOB OnTMMMSBUMM, pas- 
nuramunxca Memny co6oA cnoco6a~u'bnpe~enenun Hanpa8nen.n neume- 
y~ (C,I;IOCO~~MM nanpasnen.mn us~enew-un -.coreTa,nMn ypoenee + a ~ ~ o p o s )  M 

gp:ranusa,uue61 caMoro ~sn~enun,~(~,pra~u3auy1~eA,~us,yenenup ypoanel6an-  
ropos). Hau6onee pacnpmpanennblMu cnoco6a~n,,. nousKa s(lc1peyanbHoR 
TOqKM OTKnUKa FlBn5IWTCSI MeTony nOKOOP~YlHaTHO~0 CIBUXeHYIR (raycca- 
3elnenn), cny ra~no ro  nouclca, rpamenra.,,Kpyroro, socxomnenun ( 6 o ~ ~ a -  
Yuncona), c u ~ n n e ~ c i b ~ l  M ~ T +  u- ~ e r o n  ~ B O ~ ~ ~ M O H H O ~ O  nnanuposanun. 
&me B OCHOBHOM usyramrcn nnanbi npnMenuTenbno K cosnanum anensal- 
UQR C T ~ T U ~ ~ S ~ C K O R .  Monenu nnn onucannn ~ccnenyedb~x npoueccoe. Vlr 
MeTOnOB nOUCKa 3KCTpeMaIlbHOfl TOYKU OTKnUKa K ~ ~ T K O  PaCCMOTPeHbl nUWb 

MeTOa KPYTOrO BOCXOMDeHMR, CUMnJleKCHblR M ~ T O ~  W M ~ T O ~  3BOnWL(MOHHP 

r o ' i r n a ~ ~ p o s a ~ m ~ ,  itinnbuine&' np%Seiur~hil~ us:s++enru~nb~x ~ e r o n o s  . . , . 
nhAnuposanPk s~ i~+ f ianbmoio '  s~ i&$bT~ekra? "': 
; c '~ KaK'u Bhm60an'fyrol sada4e;'npu pasp;i6e~ieo&ru~anbHcro'nna'~a 
dgni'mrcn npir<puew ero o f i l k kna~b~oc~n . ' .  6 Tebpuu s ~ ' c n e ~ n ~ b ~ ~ a  npen- 
n&meno pnhnono6~,b~x  ~ ~ u i e ~ u e a  ~nTb%anb~oCTbi, b ~ t l 0 0 ~ b l ~ M  63 KOTOpPX 
IIBnntbTW1 K P U T ~ ~ H U ' ~ ~ T O ~ O H ~ ~ ~ H O C T Y ~  'M p0TaTa6knb~0&~. 
:' B'~'cooi~e~cUTenw , y , , .  . . i c . ~ i j ~ ~ e ~ w e ~ ' ~ ~ ~ r o r o ~ a n b n o ~ u  ~ - + 6 ~ e ~ c n  sbl6pa~b 

&H dni"buennh i i e ~ ~ i i ~ + n b i %  kdb*l~&&66 &n&$in - . ~ r  .. bf! "PM K~&OM 

OHM 6ynyr H ~ ~ ~ B M C M M ~ I ,   TO CyueCTBenno 06nerrag~'n:anbneilluMe dbirhc- 
nenun. T a ~ o l  nnan eKcnepuMenTa ~asblaaercn OproroHanbHblM. 

CorriacHb irbk+ep~m pdT'di16&jrbkbciu ibrai i  'nda'ir nbnd~b l661 rb  pac- 
nonowens1 T . ~ K U M ~ D ~ ~ ~ ~ O M ,  r ~ a 6 b 1  ~nucnepcun ouennr qnarenun +ynnuun 
o~nnuKa. s n p o ~ s s o n b ~ 6 1  rovne P, ~C00T0eTC~~ymueR o6nacru nnannposa- 
yun, sasucena 6b1 Tonbno OT, pacc~onnun ~ T O A  T O ~ K U  no  uenTpa nnana. 

' %dl KpMTepMl C TOrKLl  3peHUII '?&IHOCTM OUeHKM $~HKUMM OTKnMKa o6ec- 
nequsaeT paenosnarnocab BCU( Hanpasnenul o r .  uen~pa .nna~a ,  nono6nbll 
r y lan - :sncnepa~e~~a :nasblsae~ca po~an6enbnt.1~. . , ,. . - 
R V  B ,mfi unn MHOA Mepe .sw u ~ ~ ~ N M H C T B O  npyrux upnrepnes nonpa- 

&~esam.?, r ~ 0 6 b 1  OnrnManbnblR nnan npy sanannon aneKixaTnocTu Monenu 
06einerusanon MunnMyMoM o6sewa mcnepuMenTa. B qatTnocTu, O ~ T M -  

ManbnblB.-nnan nonpaayuesae~, r ~ o  ecnu .s,pesynbra~e aflanmsa O ~ ~ I T H W  

AaHnblx run0~ez.a 06 aneKsavnocm .npwncwenna@ Monenu neRcTmrenbno- 



MOnenU H ~ O ~ X O ~ U M O ~ O C T ~ B U T ~  OnblTbl, 80 TaKOMy nnany, KaTopble nUwb6bl 
YToqnfinu KW++MUM~HT~I Monenu 6onee aucoKoro nopnnKa;ocTasnxn 6e3 
w s ~ e ~ e n n ~ ~ ~ , ~ o ~ + n u u e ~ ~ b ~  npenblnyqea.Monenm. 

on nu^ n a  npmnumnos nocneqoeaTentinoro npu6nmwenun Moaenn K 

~ ~ M C T B M T ~ ~ ~ H O C T U  flenne~crl KaK' nasblaaeMb(R npwHUlm <or- npocToro K 

cnomwotdys, -1.e. Ha SnepmHaqanbnoM, v a n e  npertnarae-rcrr. Monenb nep~lo-, 
ro  rropxnlra, Koropan no M e p e ~ e o 6 x o n ~ m c ~ u  aaMenneTcrl Ha Monenb 6 0  
nee ebtco~oro .i-iopnn~a'. -, ~ ~ 

~. . , 
, . , , . , . , ' , .  J i  ~ . 

' .! flpoc~eaurea c ~ a ~ ~ @ ~ u r e c K o f i ' ~ o ~ . e n b r o  nepeoro nop~grta (perpeccuen), 
3a0hcrlqcR OT h HesdBUCUMMX @~KTOPOB ( l i e p e ~ e ~ ~ b l ~ )  ' R B ~ ~ T C F ~  fl021M- 

.. . H0~ManbHah MOnbnb '6uea' ' , .~ ,~ , ,  

, . . .  . ' 4 %  < . . . . ,  . . 
. ,  m .  , , , ~ r n .  

3netb:xo = 1 - +rn~~asnax nepoMrHHaflr n p w ~ u M a ~ u a ~ ~ n o c ~ o n n n ~ e ~ ~ a -  
renue, pasnoe enunvlqe; bo - ' s ~ a r e ~ m e  + y ~ ~ q m n  OTKnUlla .y' s qenTpe 
nnana; bl M bz K O ~ + + U ~ M ~ H T ~ I ,  ~ a p a ~ ~ e p ~ 3 y m q n e . c ~ e n e n b  B H ~ F I H U ~ ~  

+a~rapos-rp u :%i Ha s ~ a q e ~ u e  +YHKUUM OTKmwKa; b i ~ . ~  ~ o ~ + + u u u e n ~ ;  
yquTslsamurua s+c&e~~ enwflnnn s 3 a n ~ o n e ~ ~ c r s ~ n  O ~ O M X + ~ ~ & T O ~ O B  Ha.3~a- 
~ e ~ ~ e + y n ~ ~ H n o T K n u I ( a .  f lw~o6nafl Moaenb nepsoro nopnnKaKpoMe cso- 
6on~oro*rnei ia 60x0 conepxar,nna .nuweilHbm YneHa biz, M OnUh Henw- 
HeMHblh YneH br2~;x*. ;a. . , 8 

, , ::,, .. '~ flip o"pe&ienw%~ ~ ~ + $ & h ~ , ~ ~ o ~ ' d b & < $  wf i iuhr ibvqe ,2fi'cno'y~ba, i :  . , :',l.-,,. ,.  n ,  
H=J  pa p = p ?  :eaykai. 'C';y$q& c b ~ p a , u e ~ ~ d p a ~ b y e @ b i i  . ... , , l  ,, ,= I .  . 
Sawceg 0 6 0 3 y a ~ ~ ~  b12 S.b%r x.1~2 z. xp Ani ,  n o c ~ a ~ o a u ~ ,  onwon  ,va~-, 
pnua nnan~posa~ lm;  M O ~ L ~ T  '6mb npenc~a@eni l  ~:i,upe, npusY&H~sy . . B 
6 4 3nefb cxeMa nna~ ,~pos~~u , f l " .nne~mrna  :cxeM??e,, n.wgc.~ae(nen- 
~q,n . ~1~a6n :  9.Jya1-!6, a - ~ o ~ q ~ o f l  EMecTp TeeTbera o 6 b e ~ ~ a  -~,as~lu~e,a,~.wa PC- 

n+yp~osq~a n e p e ~ e n ~ a p  < < + K ~ O ~ ~ . \  ?i,ooTs,er.~~,eypuu~,,~a~~~nv~,m~ s3an~.o-. 
nencTaMa ypoe~e6, nepshl& ABYX +ap%p,poe: u ycnen.Ho..paeMblt? npo~ase- 
neHmm yposnea >TUX +~KTOPOB. Q o ~ e  3 ~ o r o  n&asne~ ewe O ~ U H  cron- 
6eq n+vlmua~o~:, ;nepeMeHHoA qo nnn , I  oueHKn I c~o60pmr0 ,qne~a , :  b o  Co- 
rnacno npuliren=*nowy n h i ~ ~  4 n ~ i ~ 1  a ~ n o n ~ x m ~ q ~ - c n e ~ y m y u ~  o6pa3o~: 0 

pepsoM o n b ~ ~ e  n e p e ~ e ~ ~ b ~ e - & a n ~ o p  XI,M .x2 ~ a x o u ~ ~ c r l  Ha HUXHMX ypoar 
hnx; f~..v&,pblVi'&,&,* ~a~To'p'~i.Ha~OnHTtP dF$+"ae. .yp%-&fe; +gdTb.p . . ijs'~'~,'p,.'eeb$HO~ yp&ehe M'T,n, B .hob nnanei,s"Ka.knoa &yijio.i*e'?*& 

BonUTcn no o n ~ d M y  OnblTy, 1.e: quc%& onbl~t ib 'babuo' 4 ~ ~ n y ' h e u ~ s e c ~ ~ d i k '  
i ~oa++nuuen~os. flono6nbie nnanbl. KaK yge  o ~ ~ e r a n v ~ a  w u e .  ~a3ble.a- 
; m ~ c a  ~aca l lw~na lMa .  TaK,xaK cigeeb;~re ,aow&;nna~a~:N'.~A ncnonuzytoTcn 
! nnn o~~~HKu':$+ 1 = 4 KO~++UUU~HTOB paic~aTpvsae~d61 CT~TMCTV;~CKO@ 

Monenu nep.ioro nopan~a..'~ . . 
. ~ 

.. - 
< 

j '  ffl=y'-lk~ue u a i ~ d i i ,  n p u i e u i ~ & i  ~.&6n.'9.4.'1, nqLa3disae~, 4~0:-nepe- 
8 ' M ~ H H ~ I ~  xO,'S~ C4 ei & ~ ~ u M H @  O P T O T O H ~ ~ ~ H ~ ~ ,  TBK KaK ., 

Bblpaxenlne 0 (94.3) inpfin_c~aana6ico60fi, cooiseTc~se~Ho 'ycn6sMe oprdro- 
:. nanbtiocrm. llepeoe C O O T H O U ~ H ~ ~ - B  (9.4.4) na3blsae~ca ycnoaueM HO~MM- 

: p o s n ~ ,  a sTopoe - ycnoelreM cuMm,TpMwocrn nnana. Ta~oYl nnan nasblsa- 
; eTCR o ~ T o ~ o H ~ ~ ~ H ~ ~ M , ~ ~ ~ H o M , .  COO~?IOLU~HII<'(~.~:~$ n(9,$.4j Cnpa0WnUBbl 
I' nnx op~oronandnblf i-hia~oa n;6?ro nopnnKa. 

. ,. 



f l oc~onbry  as~paxenue (9.4.2) sasucu~ numb 
OT qe~d~pex  neu36eCinb1x KOS++WUH~HTOB, TO nnu 
ax onpenenennu en&nhe nocTarorno npoeecTn r t  
'hip paHnOMIl3UpOBaHHblX OnblTa B 9eTblpW TorKax 
nnana (na c0reTanu.x nsyx ypos~eR raxnoro  ua 
+an~opos), r a r  noKasano Ha puc,: 9.4.1. Toruu nna- 

-1 Ha p a c n o n a m o ~ c ~  a eepruu~ax us=npaia c u e n ~ p o ~ ,  
9;4.1. Pacnono- c o ~ n a n a m u l u ~  c uenTpoM nnana. K a x n o ~ y  us co- 

ma. YeTaHuR yposnen O~KTOPOB (raxnon TOYKe nnana) 
nyu, nepsoro nopnwa CPOTeeTCTByeT onpene.neHnOe.s.naseH~e +ynuqum OT- 

nnn anyx @~ropos ~ n m ~ i ~ ' f l o n o 6 n b i n  nnan S ~ ~ ~ & T C U  noi&i & a n ~ o ~  
H ~ I M  ' ~ K c ~ ~ ~ ~ M ~ ~ T o M  ~mna  22'(fl@3 ~ m n d 2 ~ ) .  .b;6br<no n3a~'Ha4YIHam;~ 
TOWU, c o o ~ ~ e ~ c ~ ~ y r o q e ~  n a u ~ e n k u u ~  snarenuuhn ypo~net l  &~KTO&B, 1.e. 
c rorKlr rrnana c K ~ o p n u ~ a ~ a ~ u  (& ' - 1 , ' ~ ~  = -1). 

&u naxonCn6nn. ~ o s ~ + u q u e ~ ~ o ~ ' M o n e ~ u  ~ ' C o o ~ a $ ? c i h n  t ~ e ~ o n b ~  
HaUMeHbWMX ~Bahpa108, ' K ~ K  k dbimd (n. 3.5.5), PaCcMOTPUM cyrnwapnb~R 
rsanpar. OTKnOHeHUU T ~ O ~ T U ~ ~ C K O ~ O  s n a ~ e ~ u u  o~~KnuKa d~ ero naf lc~au- 
renbnoro snalreHnn ( C ~ P M ~ ~ H ~ I R  KsanpaT ~esnsor)  .+,. 

, ,  . .. , , .  ~. 
N=4 ~ = d  

8 , . i. ~,~ r 

QU~HKU K O ~ ~ U ~ U ~ H T O B , , . M O ~ ~ ~ ~  bt naxonaTc=,Bbe3yqbTa,Te pewennu cu- 
c T e w  YpaenevuR [aG/abrl= 0, 2 = 0,1,. ., ., K,OTQPble,.B Q o p ~ e  . n o p ~ a n k  
n y x  yba~nenwR sanucb~sa lo~c~  a aune , . ,~ . . , . ,  , , ,,:;'! 

Yru~blsasl ycnosne opToronanbnecTu (9 4.3), meeM:reTblpe ~ e s a s u c n ~ b ~ x  
ypasnenuu: 



f lpu~enu~enbno K nacuu(ennoMy,opnoronanwonny nnany cnpaeennusb 
YcnOBHe HOPMMPOEKVl (9.4.4), B pC3YnbTaTe YerO HeTPYAHO CAMaTb BblBOA, 
r?o,oqeyKu K O ~ ~ ~ U U ~ , ~ H ~ O D  He Tonbno kesanucu~61, nq pannb~ YI ux puc- 
nepcuu.  TO aa~eqa~enbnoe C~OCICTBO op~oronanws~x nmnoe norsonne~ ne 
nposonurr noeux onblToe nna nocrpotnwa  onen nu, ecnu ~anue-nu60 KO+-. 

~ u ' ~ u C n ~ b ~  ~onchu'okasuZilo~m ~Gsnarw~b~Pu 'unpu~dHe~~~~, lniu'?iynm. 
Ecnu B CTaTucTuvecKoR Monenu nepBoro nopRnKa o ~ c y ~ f f ' a y m ~  n&A: 

ysa,nye rne,nu, ~6ycno~yennble n p p u q e e g e n m e ~ ~ ~ ~ ~ o p o s , m  TaKOA nnan 

?TOT nnan o6nanae~ csoRc~sou ~ ~ a r ~ 6 ~ b t f o t i i i ,  ~ a K ' i ( a k ~ & , c V l j l ~ p ' ~ & W r ~ a  
nucnepcun ouenoK .K~~~++uuu~HTO~'  ~oaenu  -u .UX t ~ p s a ~ u ~ u ~ o c ~ u  pucnep- 
CUn OUCHKM OTKnUKa (9.4.9) 

. . 
rpe p - panuyt.rune$c&epil'. M s  (i.410) bviinol r r o  hacriepcmw & ~ H K U  

oTrmuKa na noaepxtisou runepc+epu papuyca p ne. sasucu~ OT nanpasne- 
HUR OT qenTpa nnana u onpenenneTm r o n b ~ o  paccio3nueu npomosupye- 

MM ,T~FF, p ~ p n ~ x a ,  F g p L , ~ ~ ~ ~ ~ ~ ~ a r r ~ n . a n a a  .. , :,. . ., ,,:, . .. .L ..,- !,.. 
nonaiai o u d ~ u  us~epen~n, ?nt.~~?bl? ,n?ljnyx pacnpLn+ennb~~n pq 

HOpManbHOMy SaKOHy, OUeHKU K O ~ ~ + U U & H T ~ ~  MOAUU TaKXe 6 y . b  pat- 
npenentiibl no nopManbnoMy sa~ony cocpennuM snaqenue~ bl u pucnepcuem 
(9.4.8). ~ ~ ~ r i ~ n p o s e p ~ u - . r n n o i ~ u ~ o  IOM.~~_TO ~oSdXJ)uuuen~b~ Mopenu OT- 

nUqHbl OT H ~ I I ~ , M O X H ~ . . ~ ~ ~ I ~ ~ ~ ~ ~ . Y I C ~ D ~ ~ ~ O ~ ~ T ~  CT?,TUCTUqZ = b i f m ,  
rowpan TaKxe pacnpdenana + nopManbnoMy sa~ony: f l o c ~ o n b ~ y  UCTUH- 

Hoe snarenue ~ u c n e l j c u ~ . u ~ ( ~ )  ,Hewsamno, sMecTo nee 6epe~cn ycnosnoe 
su6opornoe snarenue 35(y), cinpenennennoe (9.3.5), a s Karwrae s u b  
pornom CTaTwcTuKu pnn nposepxu HyneBOR runoTeau ~~$nauu:mano4Tu~ no;' 
s++uquen~o~ Moaenu npunuMaeTm t -c ra~nc~ura (CT~TUCTUM C~bmnen~a) 

\ .  . . , .  tt = bf/s(br). O ~ H ~ K O  nonyyynb# re-rwpex oiybnb~x pannbix y i  Henoma- 
Torno pnr sblrucnenuh' aw6dporHoa maTucTuKu pame npu ycnosuu, VTO 

npenwm%n.q ,po,uqq~+#ltsaTna o.emcJnfi~eahpgc~, xqK.,Ka~ BCC ~cT.*- 
pe Torrvl nnanp..(gce verblee yi) ucnonMosanwJ~8..auenKu H ~ U S ~ . ~ H ~ I X  

~os&uunen.roa mnenu.   TUX panHb1x TeM 6onee HenocTaTorno nnn npo- 
nepru apenba~~octM npunnToA Mopenu OII~ITI(MM napwM. , . 

- Bcn.3~ C isnoxennbl~ ~$!k. H ~ O ~ X O Q U M O ' ~ ~ B ~ U ~ ~ T ~  KaK ~ U C ~ O  TOYeK 
nnana N (rucno yposnea coqe~anun +a~~opos- ' c rpo~  nnana), TaK u ruc- 
no%nt.~ius a - K ~ ~ K A ~ R  ~orlce.hna.Ha (rutno kiiblmd:B~~11.1~poA ~ ~ m ~ e n n a n a ) ;  
n p u s ~ o u  aononnuTenbnue TorKu nnana'aori%kb~ BB6upd%~.: fd lcu~ 06- 
pasou.r~o6b1 coxpannnacb opToronanbnwrb nnana sncnepmuenTa. ORHUM 
ys cn~c&s yny.caewug,:ynana, npedc~aanennoro -s la@. 9.4.1, nsnneTa 
nnan, B KOTOPOM D KBYeCTM A O ~ O ~ H M T ~ ~ ~ H O ~  ' T O ~ K U  su6pan er0 UeHTp. 

cTBeHHoa nposepnu anenE&nomu Monenu. Hanpu~ep, ecnu~s Uen~panbnol 
; i o r ~ e  nnana onb~rnuenannui! (oco6enno uxcpehnue s~arenun) snasn~enb 
' n060?1b[ue unu ~ e n b ~ e o n u i n ' b ~ x  napnbtx .B q e ~ b ~ p e ~  oKpyxawuuX eS  TO^-, 

Kax, TO STO y~aabl8ae-r Ha H ~ ~ ~ X O ~ M M O C T ~  npuMeneHu>- ~ o ~ e n u  6onee sblco- 
roro nopnnna. K hop,&nouy mblsony M O X ~ O .  npunTu u npu ananuse Monynfi 
pa3HOCTU M&py ouenuoa KO+$U!~U~HT~ bf, U OnblTHblMU naHHblMU B UeH- 
Tpe nnaiia. ~ c n u  3 ~ a  pasHocTb no Mopynm npeBbluaeT H ~ K ~ T o ~ ~ R  nopor Ha 
ocnose BM6pannoro KpuTepmfi u sahannoro yponnn BH~SUMOCTU, TO nuneR- 
HYlo MOnenb neo6xonu~o 3aMeHMTb MOnenbK, 6onee BMWKOrO nOPIIAKa. 

f l~narar  4UCJlO OnUTOB B KaXpOR TOqKe nnaHa PaBHWM n, ~bt60~0q- 
Hoe cpennee ul sn6opornaa pucnepcm no KaxnoA T O ~ K ~  nnava onpene- 

- - 

1 ,  . . 

, ,, 

npu  TOM aucnepcmu oqeno* ~ K O ~ + + U ~ U ~ H T O ~  Moaenm (9.4.8) sauennmr- 
a UX B ~ ~ ~ O P O Y H ~ ~ M U  3HaqeHUlMYI 

rde ducnepcun s;(~) sapaerM +np~ynoa (9.3.5), risnamu(ekn ~b160por~oR 
pucnepcnea OTIVIOH~HU~ ~ ~ F l o p i j r n b ~ x  tpepnux OT-'npornosupye~~x s n a ~  
nun, ycpeAnenNoA no nceM TorKaM (no B C ~ M C T P O K ~ M )  nnana. 

3anGaacb ypobmehn 3Haqu~orru a, onpenenrmTtn neycroponnue npu- 
~ u r e c $ ~ e  snarennn bu6opornol c~aruf fmru, t ,~ = f talzjy nnn ruaia me- 
nevq? ?@onbl' . ,  v ' ~ ~ n - ) ffj ln M O A Y ~ L  D ~ I ~ O P O ~ H O R  f fa9cTn~u 
yno~neraoprie~ HepasencTBy - . 

: , 

. Itf = bf/3(bJI < t., = tall;vr . - (9:4.14) 

~ a e ~ c n  peruenue, ?TO ~ O ~ + $ U ~ ~ ~ ~ T ~ ~ ~ H ~ C ~ U ~ C C T M H H O  o~nmraera OT 

.UM MOXHO nPCne6piib 8 cTaTuqTUTnc1(061 MOAMM (9.3.1). ~ 

. 

.:%, Ann nposepltu apeKsmnocTu .Mopenu cornaeno,.(9.3.7) sblrucnnmscn 
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., . ,, Ta6nwua 9.4.4 : i;n 9'piiuC;b~ n . ,  n ~ ~ y x  ? ~ ~ ? , H H M X  ,, ,.. , M nog~opqnnbrfi ,~!~FPM: ~. onun pas Cxe~a nnana ancnepuhinra Z3 ' ,, ~ . 
~pyron-pas nnn snarenub7 3%- r +1. 3ne~en -  

Torrn nmwa i 
1 
2 
3 

;$. 
5 
6 

: 7 '  
8 

ra 
+1 
+1 
+1 
+I 
+I 
+1 
+1 
+I 

, . 

XI 

-1 
-1 
+1 
+I 
-1 
-1 . 
+1 
+I m- npohp&icrsa m), spesyngra-re rero-  npu 6onbruux m nnswbl r ion~bl~ 

. ~ ~ K T ~ ~ ~ ~ ~ X ~ ~ K C ~ ~ , ~ ~ ~ ~ T O ~ . ~ K ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ P ~ ~ ~ ~ ~ ~ C K ~ ~ J , ~ ~ , R ~ ~ ~ . ~ ~ . ~ ~ ~ ~ ~ .  
sb16apomoR F-YT~THCTKOR' 

., , , . I  , 1 
: B vop,+$ s3tnepmM,en~Ta p a s p a 5 o ~ a ~  pAp, M ~ T O ~ Y B ,  n 0 9 e p ~ m u n a ~ p :  

~, ,.> 

. . (;) .  ' 8 F;,, = *(Y) - - 0:16 - s 0,072, (9.4.20) Tp.a~,9~b;:~89~,~~{,E&i'dnatlpi HS? ~a&y.+qa . C : W ~ ~ C ~ E ~  opro ro~anbnocr~ .  h u  
&I 222 , , . ~ ~ ~ p f i , p ~ ~ g c n ? y ~ ~ c ~ t l a ,  c ~ ~ ~ c ~ ~ ~ s y r o ~ e w ~ p ~ J j ~ i ~  racrq ,mre~.nna$a. us 06- 

mnaercn S~IEOU:.  TO c YPOeHrM 8HaSIUDCTU a = 0,OS waruamrecKan ~onenY (9:4.19) waro.rucna, ,z$,~pye&;nqaya,,R?3:. Qanuly, ,us. H ~ ~ * B o ~ % T +  TIJIBH,,~~~.A ~ a -  
ne npam~opeq~r O ~ M T H ~ I M  ~HHILIM. MT~K. ypanne~ne perpeccnm (9.4.20) noswnner n : $ Z , ~ M .  i ~~?$~ .b l . a  cba~,ro,pridt~ sxcnepgMcnT ;(A?3J3 .. ' ~ . , _ ,  . ,, , 
nnrepeane Enarenun t = (10.:.30) unnyr:n T = (200.:3M))'C, ngornoonposarb 8enwrm.y 

. ,  : - , , , I  . - C,. . :. , ; , .: , :, . , .  l!?' . '' ' ' Bblxonnoro nponylna ruwonorlrrxoro npouecca. 
flwb. nanpauep, npm nocrenncrne ormuros-6 5panH~x rorrsx nnana rwnorernrt ". 1?.g.4;2. !nan- ~ ~ 6 n o r ~ . . ~ ~ ~ m p ~ 6 p ~ ' o r c o n e p n ~ e H ~ a  ' , 

cnu ~b~6opornoecp~n~ee a~menne huewrpe'nnawa w. = 48, uro coornercrsyer oue~ne , . I. ,:L-,i<,i, . . ... : . : .  ... I ,  , , K t . : 1  7. . . , .  I. I ' - 

ros++uwenra cnrwcrlnilecroa wonenn I, uerr~pe nna~a, pasworn b; = 388. ~ T M  nan- , I,. .&an J J ~ O ~ H ~ ~ ; + ~ ~ ~ ~ ~ ~ Q ~ O  ddr!~nepflMeHKa;f@!3) ,%~?? i l ~ . na  P ? R ~ P  
w e  cnunerenbsrqymr o,~ou.~yro s.obnanyl rlevpnnana melner .axonnrbcr.wanc.wyw ~~~l-:n+nsqo++y:,~mnrr - p H ~ u a , ~ o r o t . , ~ ~ o  n$to~op%e, n.4 ~$ap*onef lc~v@ ontnnra. nonan? ovl~6xn nsde~~nnn ornnnlca";e sron Jarne nnava raxvww r e .  KaK n 
pasee, M sbtrucnnn ananomr~o onucannoR sbpe npouenype reopernrecrne 3Ma.le~uR c b a ~ ~ p p s . ~ y ~ @ . y n , ~ ~  ne, !n *y~  n~:+y~qw$$,~~,~"~$& : , ,  I' <.  , .  ,* '. ,, 

O T K ~ H K ~ .  naxonw~;nosoe sna~lenne nrtcnepcm~ anersrmocm ~odenn &(y)'= 169,4. PLICCMOTPM~~ ~PUHLIU~~  , w n p o w y  A@3:npnpen@pne.~.o, K ,w??)nno~u- 
npn ,?TOM n u b o ~ y ~ o e  ~narenye ~ - c l a r n c ~ w ~ a  nxwe us~nnrca:. = 72$. Ta" sfibnOA  onenu nu nepedro ntipffg~a rind Tpex ne3asUtkMblX ( b a ~ ~ o p o s  
KaK F;;,:= 7?3 > ..Ep = FO,O.S,;IS = 6P1, MOHO, Y T B ~ ~ x ~ . ~ .  '474 .B, mow cnyrae 
nonyrennaa vonenb He anenearna netlcrswrenbnocrn c YpDBHeM snavwwocr. a = OQ5. 
nosro~y rpe6yercn ebdparb ~onenb Konee sblconoro nopnnra, nanp~uep crarnanrc 

..,,...n cxya  ~onenb sroparo nopnnra. ' .- g* = bo + blx; +&$a + b&s; ' ,  . , (9j4122) 
; ,,,.., - :  . : < . .  : : a .  . .., .,. ,.<,.', , , ! ' 8 . '  ,vr ; .  ,7 ,8 '  

:C ysenurenue~ rucna + a ~ ~ o p o s  ~ o n e n b  nnn +ynkuu~  o~nnuna CT~HO- < ~ u ~ u ~ ~ . ~ . g ~ r o  o ~ ~ B T ~ ~ ~ ~ K , ~ ~ w s ~ ~ ~ ~ ~ I x ~ K o & ~ ~ ~ ~ ~ ~ ~ T ~ ~ ~  nn4; o h w c  
B U T C ~  6onee cnornnob7,xoynnn n o n ~ o r o  + a ~ ~ o p n o r o , ~ ~ c n e p u ~ e ~ ~ a  sanara T.&y, ~ ~ ~ ~ . ~ I x ~ ~ ~ ~ ' ; ~ ~ , H o . ~ ~ ~ o B ~ c ~ ~ , ~ ~ G T ~ I  OnblTa ay.vo.ws.b,MM.,~np.eny- 
nocrpoenun nonu~o~uanbndR ,~onenu  nepsoro nopnnlca p e u a e m  a ~ a n s  

OM,QT~,~HH~IK n ~ f i ~ b ~ ~ ~ ~ a l g ~ o p n ~ ~ s ~ a n e p n ~ ~ ; r e ~ . i A ~ u i ~ o c ~ ,  r-r .06~. noBb@ 
r.,tHo ~ ~ C C M O T ~ ~ ~ H U O M ~ ~ ~ I ~ .  . , H a n p ~ ~ e p ,  nyCTb O T K ~ ~ K  sas#qyi 01 TpeX 

, F ~ ~ ~ , ~ W ~ ~ P P Z O ~ ~ ~ H ~ ~ ~ ? ~ M ~ I M ;  ,3a, ~ T Q  OC~OBY. M-HO BXRT~ .nna~>R@3,.~una &lr + a n ~ o p ~ s  X ~ , , ' X Z  u x6: t c. , . . qc~asus  ,~es;  u~.waut.ur . Y W B H ~ . , ~ ~ , ~ . ~ I X  ~ s ~ 1 ~ ~ & a l ( ~ b p o q ; ~ f i  P 22,  a' B mqe- 

Y = 60 + b i 2 1 +  biz2 + b3x<+ ~ I Z X Y X Z  + ~ ~ ~ X I X S  + b235225 + b 1 2 3 x i i ~ x 3 .  , cTse ypoBHeR ~ p e ~ b e r e , & & ~ a p ~ ? @ i @ n g ~ b  qHWenuei. pasHoc,npouseentHUK, 
(9.4.21) xs = z l z z .  5 r o r  nnan ananoruren n n a ~ y  no3 ~ p r n a . 2 ~ .  n p u s e n e ~ n o ~ y  B 

B ST08 MOPMU MMeMTC5:BOeMb 9neHOB C D ~ c ~ M ~ w  HeUSBeCTHMMW KOS+$U- , &%n. g.?d4..1, s KOM&M +aiTop X a  n p l i H ~ ~ a e ~ : h ~ a ~ = H ~ f i ,  cdb~&cTb~mu(ue  
U W ~ H T ~ M U :  OBUH c b o b n n b ~ l  rnen 'bo; ~ p u  ~ U H ~ A H ~ I X  mena runs bizi, ~ p u  s%a.unnonefic~~,u~m x@ia.: n e n $ ~ y $ :  WFWWWH b e  goan COP~P)ICL(B .gono- 
' ~ n d a ' c  r i a p ~ h u u  0 3 a u ~ o ~ e h c i ~ u n ~ u ' i M n a  bi,zixj i onuH &en c, ~ ~ d c i -  s ln~y,~onbr~os OT T ~ ~ ~ Y S M O ~ ,  ax uucn.ar2~: ,~wi~~b l~ae~q~~nonypcnnw~o8 
HblM I)Sa$f~OPelCTBUeM . ~ I ~ S X I X ~ X ~ ,  flpU BapbUPOBaHUU KaXnblM 15 TpeX (w, psti@flno@) !1o~..flO3 r n n i  z3- u 06o~~a . rae~c~ : ,QOS~  Tuna 29-I. .UM+ 
+a~~opc is - ( rn -=  3 )  ~a nayx yposnnx ~ u n u ~ a n b n o e  h c n o   ore^ nnana pa8J*d6asna%+c~, %TO . n  npo6nohn. nhane;odUb~ps . + a ~ ~ a p o s ~ ' % ~ n u ~ T : o n =  
KOJlFHO COCTaBnnTb p3 = 8. ~ O P O ~ H M R  n.gaH npUHnTO HaSblBaTb nOnnblM HO B ~ ~ u M o ~ ~ ~ c T . B u ~ ~ ~ . ~ ~ ~ M ~ ~ v I ~ ~ H o ~ K  @ ~ C C M ~ % ~ M B Z ~ M O @ ? M O P ~ ~ U ~  (9:4>2,2) 
C ~ K T O P H ~ I M  SKcnepUMeHToM tuna 23 (no3 ~ u n a  2 9 .  C O O T B ~ T C T E ~ ~ ~ U ~ ~ ~  : ap06nblm +a~T~pilbl(l, n n a ~ ~ ~ ~ : ~ u n a . . 3 ~ ~ ~ n o s ~ ~ n n e ~ ~ ~ o r e w w ~ b  ~~66on- 
opio+dribWn eaTpuua r?seK nnana ~ o ~ e T ' ' 6 b l T b  npencTae.nen.a i Bune, / nsla ynen -bo bgu ~ ~ W & + U ~ W ~ H T ~ I  .npu nuneb7Hblx ilne~lax 4; 61.. u :bS. ' n ~ -  
~ ~ ~ P ~ ~ C H H O M  B 7a6n. '9.4,.4. naraai:npu a to~ ,  ~ ( ~ ~ ~ W r a n b ~ b l e  K O ~ U U R ~ H T ~ ~ ~ M O ~ ~ ~ R  b l h l h s  %.hi& 

Rnpou 3 ~ 0 8  MOTPUUM 2lBIIUeTCfl nonnb~R + ~ K T O ~ H ~ ~ R S I C C ~ ~ ~ U M ~ H T  TW- pastfbl unu 6 n u s ~ u  K HynP. , , 

z2 

-1 
+1 
-1 
.+I 
-1 
+1 
-1 
+I 

x3 

-1, 
-1 
-1 
-1, 
+I 
+1 , 
+ I  
+1 

~ 1 2 2  ' 

4-1 

-1 
, 1 
+I 
-1 
-1 
+I' 

x1x3 

+l 
+1 
-1 
-1 
-1 
-1 
+1 
4 1  

xazs 

+I 
-1 
+1 
-1, 
-i 
+1 
-1 
+I 

%21%253 

-1 
+l 
+l 

. . -.I 
+1 
-1 

, -1 
+i 

. . . . , L,. 
mn~ramrm'~nyileM~cw~neitTnymqkr0 n e p e ~ n d k e ~ u u  

parpnuar nna~hpor ia~kf l .  , A H % ~ ~ o ~ u ~ H ~ I M  :&pasou 
M=Tp@ubi nnaHds nqnnex +a%;opiIb~x 3lccr iepu~e~- 
r.ucAo +~ iopos .  nprn r e o ~ e ~ p ~ r S c l c o 8  un~epnpe- 

, ko :an i (~os fiOnn?li( ( P ~ K ~ O ~ H M X  $~chepuhne~~d@ = !m ' 6 6 1 ~ 1 ~ 0  ,@aCTeT C 

I &,ur=k& ru& k i aa_ncu~&x  +~KTO&B (pa?~$pn&r~ ( ~ ~ K T O P H O -  Y . . 
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TaKnmw 9.4.5 , ~ P H  HanMYMH B MOnenu B ~ ~ Y M O ~ ~ ~ R C T B Y ~ R . ~ ~ ' K T O P O B  OUeHKM KO~++U- 
' 'Cieua nnawa a03 Tuna 27-4 p n i  &MM + a ~ t o ~ o s  

~ . .  uuen~os uonenu bf npn nunelnblx rnenax oc~amrcf l  ~ e s a s n c n ~ b l ~ u  npyr 
To?sq n n a ~ a  i 

1 , . ~  
2 
5 
4 , ,  

5 , ... , 
6 , . , . 
7 '  
8 : 

xo 
..,-,. +1. 

+1 
+1 ' 

:+I: 
,+I: 

. +l. 
+I - 

., . . . , ,  >,., I _ , , 

X I  

-1 
-1 
+1 
+I 
-1 
-1 
+1 

, + ! 
ywnoxenun nonyrwacb Marpuqa:nepeoro e~on6ua; KoTopaa scerna paena 
qUHUUe U KOTOPYK) 0603~aHamT KaK 1: f l p b l ~ e n ~ T e n b ~ 0  K n p 0 6 ~ 0 ~ y  nnaHY 

B o 6 d e ~  criyrae h i i  ~d&p.o i i in 'nnai ia  n p o 6 ~ 0 r ~ $ a ~ ~ b ~ ~ o i 6 ~ 3 ~ c ~ e -  a renepa~opy nnana x 3 =  xl tz; .  ~ o n ~ p a r r  .. i --;F .r; .,n 
pu~eHr.i ~ u n a " Z ~ - P  t,4@3 ~ u n a  Prn-p) us M H O X ~ C T ~ ~ ' $ ~ K T O ~ ~ ~ ~  m 0 ~ 6 1 -  

, _ _  , r 
p a w  m-p ocnoaii61E +a~~opos ' unu  MX ~? .au~one~c~s .R u nnfl nux 'c rpon~ I = 53x3 =,xi = . x ~ x z x ~ :  7;. ,_ ~ j "  .. (9.4.25) 

nnan nonnoro + a i r ~ o p ~ o r o  r)~cneptiKen~a. ' f lpu STOM p ss i u~&eY i c i su~~  ( p  n npo6noro nnana 24-1, ecnu B ~ a r e c ~ ~ e  renepa~opa nnana 
c~on6uoa W3 ruria 2y)'sarinennb~ p p s n a q u ~ . ~ ~ u  .$a~iopa&. 

~ P M  nocrpoe~uu dp06Hb1x $ ~ * T O ~ H H X  nnjnoa p h  %cia. X + ~ K T O ~ O B  
. . . , , . ; . ;  , : . - , .  ~.,'.:,, (g,b,2q m = 4, 5, 6, 7 MOXHO o r p a n u r u ~ m  aoceubm O ~ H T ~ M M ,  nnn rero s oc- . . ~  , X I ~ Z X ~ X ~ , :  . , 

,iI<.8 ' , , 1. . ' I.. i ,' - ,  . ' !  Y .  . - :  noey ero nempoemnn 6epe~cn tnonnqa ,+~KTOPHNR encnepnvenT Tuna Z3 
n Ann onpeaenenun npaeuna c ~ e w u s a ~ n n  o q e ~ o r  ~ o s ~ n q u e n ~ o s  MO- 

nnn $ ~ K T o P ~ x + . ,  xz 1,53.  TOT nononHneTq qon6.ua~b1 . I o6yaso- 
' nenu nna nannoro + a ~ ~ o ~ a , n e ~ 6 x o n n ~ o . . y ~ ~ o r n m ~ b  06e 9a-u lcpnrparra Ha a a d n ~ u u ' n ~ ~ f i e u ~ n ~ i ; b ~ ~  n p o u 3 a e ~ e ~ ~ l e ~  c~bn6qoa "np'na 2 . 1 5 2 ,  zlxs, 

 TOT + a ~ ~ o p ; . c , r u ~ a ~ ~ .  ITOX: =. 1. .B pe3ynbTaTe nonyraermnopnol r  cMe- xax3. X>ZX~.  HihpwMep. $tnonbsysl oano u3 & b ~ ~ e x  nanHca~H61x eblwe 
p u s a n y  p u e ~ o ~ - x o + l p n ~ ~ e ~ ~ o s  uoaenvnpu npeMenennu aannoro nna- sblpaxenuR. uomno ' n o c i p o ~ ~ b  ~ e ~ u p e  p a ~ n u r n b ~ x  nna l i i  f l@S.~nne , ~. ,24-1 

nnn o6pa3osakud ypdbkeil e ~ s e ~ ~ o r n  +an~opa xq.:.". '+'' :' ' #a. . ~ g k  dnx, nnana a93 ~ u n a  93-I c KOHTP~CTQM~.=  x i x z q $  nonyraeu 
,J:v~:4 ,, . .."; . ,  . ., . . . . ,  . n L  ~ o p m r  cuemnsanun nns scex ~ p e x  + a ~ ~ a p o e  .el, q.2. H.ZQ: . . ,  

5 4  =.ZAX,Z; $ 4  = x 1 ~ 3 :  2 4  = ~ 2 x 3 ;  . 5 4  = x142.4~..,. .@4A$), . 8 *: .,.-? t g  z 1 2 2 x ' ~ . ~  
X I =  xlx2xg,'=x~x3; a & , : - ,  . , , , r < >  zxs - ;cl+s;' . ,  

. 

.: ' 

n o  cpait iekub ='i4"= l'ff ~o r~ i ;Mk  nnaHa n03 nljo6(tu~"nnaH funs 2*" xi = . X ~ ~ ? Z :  (9.4.27) 
CocTonT acero u3 23 = - 8  ToreK.. ., , .  ' 1 .. ,. . , 

npu~enennwe Bblrue nblpaxenun u ananorurnble sblpaxenun, npunne- 
' 

Ecna nplnMenwTenbHd K ~ o n & u  (9.$:22) npennonomenue 06 oTcyT- 

nne~b le  rfpnnwipoenuu nnanos ,4@3 nnn 6onbwem q.ucnh +artopos, ka- ; ~ s s a u ~ o n e ~ c ~ s u n  nesepno. TO oqendu KOS++MUIHTOB nunen~oR M- 

3 ~ 6 a t o l d  reHepbiopaVn npo6~b rxnna~oa .  ‘ ! e ~  6onbwe rmcno ctjbicTdpo6. 'enu bl, bz, b3 ( b a ~ ~ n r e c ~ u  6 y n y ~  n s n ~ ~ b c a ~  ~08MeCTHblMb4 OUeHKaMU He- 

T ~ M  6onbrue Bynet. B ~ ~ ~ H T O B  003 u TOM S + + ~ K T U B M ~ ~ ' ~ ~ H O B U T C I I  n ~ ~ i u e -  ~ ~ X O ~ L K H X  KOS++~UH~HTOB  onen nu, TaK KaK 3TM OUeHKU 6 y n p  o6ycnoant 
nenne A@3' nb cpasnen~ln c fl@3. T ~ K  npw c e ~ u  ~ e s a s u e u ~ ~ x  +ak~oljax + a ~ ~ o p a ~ u  x i ,  xz M 53, HO UX B3aUMO~elCTBu~MU X ~ X Z .  
(m  = 7)- nnn noc~p;oenn% O ~ H O P O  u3 sapuan~oa nnana )J03 ~ n n a  27-4 a 1 ~ ~ x 3 .  ~OSTOMY, ecnu  KT s s a ~ ~ o 4 e f l f f ~ n ~  + ~ K T *  

~aqee~~e ' renepa~opoa ~ o m n a ~ c n o n s e o ~ a ~ w  sblpaxenun ,;:,>,:it; s 9n . w y e e ~ u ,  . n o n y ~ n a ~ e .  .cpennne s k w e ~ u ?  OUeHOK K,?3cb- 
, ~ , , , .  , . . . , ,  # ,  :. i~ I ,  , .  . . enu, bi, u b; .cBnsaHbl , F  le~ff&T,en,b~blfl KP=&'.- 

. , x?, = ql!xa; 55% x p q ;  , 16  ,= xaxz; xi. = zi,x2x3. . (94124) . . , . !.I,. , . 

B i db .9 .4 .5  npnsenen aapmninn'ana ,4@3 ~ u n a  27-4dnnn c e ~ u  ~esa-  bl + ,b3: b)2~= &+I&; bb =b3 + blz. ! ,.:. f9.4.28) 
. . ' I , , , "  .. . . s u c w ~ b ~ x  + a n ~ o p o ~ ,  OCHOBOR ~ o i o p o r o  ssnne-rcn n@3 Tuna z3, npuseneli- : 

nbla s ~ a 6 n .  9.4.4. nocpasnenum c N = 2' = 128 ToqnaMw nnana nae HKU ~ ~ ~ K B ~ T H O C T M  ' ~ ~ n e n u  mnm ra~ux-nu60 spy- 
Tuna 27 nonyYeHHblA nnan 003 Tuna 2?-4 COCTOMT 113 23 = 8 ToreK: uan- : rwx olicron~enbcrs nonevlnocb counenue s TOM, ~ T O . B ~ ~ Y I M O R C R C T B L I ~ ~  + a ~ -  
nb~iil np06~blR nnan nsrmercn 1/16 pennn~om fl@3 r ~ n a  Z7.  . . ' .mpas cyqec~aennb~, neo6xonn~o nposec~u nononnu~enbnblfi 3KcnepuMeHT 

flpu ucnonbsosan~m npo6nblx nnanos a rucno ~ H ~ ~ M M ~ I X  +~KTOPOB MD ; 7 rerbtpbyn ,pnblTaun a.coopeTcrsun c parpnqen, nnan,;f ;4@3 Tnna 2'-l. 
r y ~  6b1~b ~ ~ n m r e n ~  n n e ~ o ~ o p b l e  s n a r u ~ b ~ e  napnue s3anvone~c~sun  u soa- ' ;r.e. n p O B e f f n ~ - T k ~ f f ~ ~ t o u ( ~ ~  o6ba3oM cnna~u~osannb~e  .ietb~pe onblTa 
l n ~ o n e n c ~ e u ~  sb~cwux nopnros ,  pacc~a~pv leae~b le  K ~ K  ca~oc~on~enbnb le  mn a~opot i  nsnypennvl~w OT Il03 T T . ~  23. Ann s ~ o r o  ~ e o 6 m n u ~ o  npupas- 
+~KTOPU. , , & I I ~ T ~ . . x ~  = -XPS~.J  B pesynbTaTe ~ a ~ ~ o s a ~ u c u ~ ~ ~ ~ ~ u ~ ~ p y r ~ x  (t)aKTopos 

m 
-1,. 

+ 1 ,  
-1 
+ :  

. -1 

,+: - 
: + 

' x 3  

-1. 

-: - 
1 
+I 

' 
+1 

r 
.+< 
-1 

, yl 
-+I 
-1 . 
-1 

OT ppyra. O n n a ~ o  STU O U ~ H K U  MOT 6bmb c ~ e w a n b ~  c n s a u ~ o n e ~ c r ~ u n ~ u  
+a~rropo~.  O q e n ~ u  nono6nor0 pona nasblsam~ cusuann~nnn. B nu~epary-  
p.e no: npuwanno l  c r a ~ n c ~ n ~ e  nnn noc~poenun. nnanoa n @ 3  paspa60~anbl 
npasuna c~ewusanmn OqeHoK ~os++u~uen~os ,  o c n o s a ~ ~ b ~ a  Ha nonflruu 
~ o n ~ p a q a  nnana. non  K O H T ~ ~ C W M  n n a ~ a  no.nuuae~m c o o ~ ~ o ~ l e n u e ,  no- 
hy&bqeecn B pesynb~a~e yunoxenun neeon u npasoh vac~et l  sblpamenuR 

, nna renepaTopos.nnana Ha ux nesym 'lamb, 1,s. r~o6b l . a  pesynb~s~e 9 ~ o r o  

xs , 
1 
+1 
ii.l 
.-r , 

I -1. . 
. -1 

] +1 
, + y  . 

-26,  

,+$ 
-'i . 
+r 
-1 

- -1 

,+1 
;? 

, y.7 

-1 
. ?-l 
'+1 ,' 

-1; ~ 

.+lr 

,::-I 
-1 
+1~ 



~. 
~ ~ 6" - -'6' : b" - , , ~ .  

. . I  - .. I. . 23\ , z -.bz - b13;. , b: = b3 - 612:- . ~ <  -, . (9.4.29j 
Peura* cuweuy YpabHeHnfi, WcTaeneHiiym u.3 (9.4;28).u (9.4.29). Ha- 

XOII5lTCII .OUeHKW UIeRyMUlUX W M I *  K O ~ ~ ~ ~ ~ U U ~ H T O B ~ M ~ ~ ~ ~ U : -  ~, :.:, 

T a ~ u a  0 6 p & ~ ~ , ' o 6 ~ e e  rUcn0 7orleK: npo6nbix-nna~bg ~eo6xonu~blx 
pa3RenbHOfi OLleHKU BCeX K O ~ ~ # ~ U H ~ H T ~ B  MonenH, ponxno 6blTb He ~ e -  

Hee 06~uero wcna ~ 0 3 + + ~ ~ u e ~ 0 ~ ' ~ ' n p e n n o n a r a e ~ 0 ~  craTucTurecKon M o  
nenu; " : ,  .. .;,:' 9:. , .  _ . . ir 8- . : I , , , , . '. , . 

B s a ~ ~ c u ~ o m n  a+ sbttiopa.renepa~opo~.&onyqam~& nnaHw n03:c p a r  
numon'paaperuamuefi c n o d ~ o c ~ b m .  onperienneuofi nopnnltou itonTpacra 
( w c n o ~  + a ~ ~ o p o s s  :ub~~pac~ef :  n n a ~ b ~  A@3 c )lan6onmefi paspeuram- 
qet7 cndco6~oc~b'm na3~DamTCR maBnacYh riaana~k:A@3, N HUM nrlaHau 
cnenyeT oTnaeaTb.\npwno+TeHue. T ~ K .  nanpuMep, dnn nnana A@3 Tuna 
24-1 npennoqTeHue nonxno 6blTb oTnano renepa-ropy s4 = ~ 1 x 2 ~ 3 ,  uMe- ... 
IOLUeMy KOHTPaCT (9.4.26), KOTOpOrO 

.Emu paccMoTpenHas %blue nonwHoMuanaHan Monenb nepeoro nopanKa 
O K ~ ~ ~ B ~ ~ T C I I  He a n e ~ s a ~ ~ o ~ - ~ e A n ~ u ~ e n b ~ o c ~ u ,  nepwconnr K Monenu 60nee 

"z q?!-P .jWA nHHe;fib,X MO~&),~@ " A m O ~ e H W ~ ; ~ ~  i()QKa@b .Xj,&"ig 6 .e.m 

. . 

. , . , . , , , ,  . , C '9 5~ +.(or:&% ..,..,Oi ., ,a,:: , . 
. , _,_ _ ~ : Q . s I .  T ~ W X ~  a ~ ~ ~ p a n & d  ( - . A  @ .! . ,  .; . . ,  +. ,<,: ,... 7 .  a PHC. 9.5,f.nbKaSsH&';;qK;Ko~nC- ~ ~ n o s ~ l u l o ' h ~ b r o  &riaWI iioW 

@awropos 
SH~HOHHOPJ nnay=,.p,~+,#gY-~,.  POP;,;,,;. .;.:,; , * ; ~, 

3aem B ~aqehde khpa ?~ye,~.@a"*~ 709" op?or'~~anbnoto nnana non- 
: : :  a , ; ,  

HOm + ~ K T O ~ H O ~  ~Kcneph~uieHfa.TUha?; 0603~aqe~~ble KpyXKaMU. Kpe- 
o*~~a~.;&osnarenbl ylonsnnnreniinwe: fs&sdHLk8) io9kH mnaHa;ipg&konC- 



2 r,lis,.s ...,.i.,;.r yiM arpniry .. .. : qK~i~&&~&+&B$&$ap<;iiil'~ $,a ; ;~q . ) , - ,  Ta6nuqa ,)ji) 10-l- 9.5.1 T 

'-' ..2 , L . ' l ,  .,,J> ,' . . f6GM&. i n , ,  a , .  . . ...,,. . ,..#< 
<.!, . ,,.. L,,i2,:4+: m!<, , ,..: +!>.&I .... -.,-. . :+. q!?m.n.:,??l FP,% 
. . 

~ > 

- ~ i . .  , - r74 . , ,  . ;~rnaeg?d~ ~f~(i, Icdl Q~~~..;(~-+~~~. .,j 

- . . %  8 .N .  8 ' 
rneHos Mouenu 06ecnqrusan.u , o , ~ ~ ~ ~ o ~ a n , ~ ~ g c ~ ~ ~ a ~ ~ u u p ~ ,  , . ~. ;r.e. ~ ~ 0 6 b 1  CYM- 

;Ma npousaeae~uR ypo's~ecl gsyx n&blx c~on6t&os nnatia 6blna panHa Hynm. 
/q~cno  Tq'leK B u&pe nh&a i6bl;i/li$ &pea pasnutq epwuue: rno = 1. B 
STOM c n y r a e o 6 q e ~ ~ ~ u q o  r o r e ~  UKOn s~oporo nopnnKa,.anpo~ ~ o ~ o p r o  
k i i i loTcu op~orohanb~t.~: nnent.1 fl@3 Tuna 2"'-P, 

- 1 . 'N=2?-P+2m+l. . ,  . 49.5.4) 

IKY- 
Ann sblnonnenuu ycnosufi ~ ~ ~ o r o n a n b ~ & c ~ u  B ucionno~ Monegn BTC- 

POTO nOpUnKa c~on6qbl C KBa~paTUYHblMU 4nibIaMU I: jdMeH&TCU H a  

C T O ~ ~ U U  C S ~ ~ M ~ H T ~ M U  (I: - &?), rue B KaYeCTBe npepnOXeH0 6 p a ~ b  Be- 

;AU~UHY, OnpenenUeMylo CWTHOUeHqeM ' . ,  

rAe ( ~ 2 ) ~  ?;xii - Ksan arurnwn rneH b ro + a ~ ~ o p a ,  pacnonoxenn~R, Ha . ? .  , , . , ,  : - .;, % 

i-R crpokk M ~ T ~ U & ~ I  nnBHa. npu  TOM, k e q s e ~ d o ,  hyn&.oa rnen ucxon- '"a . ' ~ ~  , 8 :  
H O ~   onen nu' <neptddnuPY$&$B Benur H 

' > ~, , ,,, ~, - . , .  , . ,  , . . ~  , . < ,  , 
m 

-w, = bo + @C.bkb. 
. ~ (9.5.6) 

, ,  , 
I ' :  k=1 , , , . ,  

B pegynb~a~e en peo@pasosyhym~ ~ s a n p a ~ u r  r,.. , ~ y m  ~onenb .,: r (:. B . o 6 u e ~  .,. sune 
MOA~IO ~ P W C T ~ B U ~ ~ '  K ~ K  
I . ~  ' . > '  ", . . .;, : ~ , , , ,. .:,: :: ,& .: : , ,  . ?  

,:#:= co t; b ~ x t  + +.. . +:bmsi, +~bll(zt -: @)!+ .,I. i. + bmm(zf - &?)+ , 
i : 1. a .  +.b12*l.~a +. . /+ b,&-rl'",xA-lI;;. . - E L .  . i ~ 8  

. - .  -- - - 
\'.- 

~ ~ 

,<;, . . , . ;  , . ii':un,. .I .  - ,  . 
. B ~a6q, 9.5.2 npmsgpeHa MaTpuqa:.uenTpanbMpro i c o ~ ~ o s u q o n ~ o r o  qp 

~ o r p ~ a , p n o r o  n.qaHa eToporo nppinlta hnp m +sn~opos c .nupw nnana B 

Bune qp+~oro F b a ~ ~ o p ~ o r o  ,?,$c.qepuLMe.vTa Tuqa zm:P. :., ,:, .? .. ,.,.. ..,<, . ,  . .  
; #3 ~ ~ U B ~ A ~ H H O A  q 6 n u u y  BUnH?, YTO cKan~pHbl~,4poK?R~eHM n,? 

~ ~ J I I ~ B Y X  !~)(on6fla~. MaTpu.uM, 3a Y c ~ ~ l ~ ~ e n u q ~ ,  qa,n6uqenpu. .~~anpa~y,q: 
Hblx.'lgeHaX -TUO.a (2: - f l ) ,  @aBHbi,.Hyg.Q flpU $p6o~.,a. , .,: 

.Bueny:c sruu.cornaqnq~~ak. 9 .5 .2gp~a n ~ u 3 . ~ ~ n e ~ ~ R . n , m 6 . & ~ . ~ ~ ~  
cson6uos npu n s a n p a ~ u r ~ ~ x  rnenax pama ; 8 , . 



. . , ~ . ,., . . . . . . . .  . . . . . . .  ~ - 
- 

T0r.a~ , , . ... 
. . '3++qw w +.co.j,&ann% 8 ~ 

. . . .  nnana j,., TO 1x14 I ... l-xal:~: -dsl.. . .I.% -.01qkx2:J I=m7b~m 
I 1 i 1 - 1  I..: I.+1 1'1-a I... 1.1-a I-:+I I-;.!I .a. 

.?: . \  . , , ............... :.:. , ,  ,! , ': . . . . .  41)' . .  , , ?  

npwpasnn~an. sry ~ , p ~ ~ p , ~  p$ulan,~qony~y~wee. ~paaye~.!e 
CUTV~HO a, ribmHd H ~ ~ T U  [h4 & y n ~ u ~ o p a ~ b y p  s = ~ q 8 ~ , o p , p , y ~  K ~ U -  
recraa +a~ropos m, Tuna nnpa nnana s ~ c n e p u ~ e n ~ a u  o6qero rucna TO'I~K 

nnan.a N: ' .  
. . . . . . .  'i v ., . .., 

- . 
a = J ~ ( ~ - P ) I B - ~ J N  -2(m-~)/a, (9.5.8) 

urosneno ~ ~ ~ , i 4 ~ 0 6 b l B  ~ a ~ ~ u q e i i p a :  "nanaiy.napnb~x s~mrnoaetrcrsn,a He 
~ ~ ~ ~ ~ ~ o u u H ~ K o E ~ ~ x  ~ ~ 4 6 ~ 0 0 .  M ~ a q e  TPIIQW B .lcatemw mpa B UKOR Mo- 

Q'T 6uTb UC~OnbSObaHbl TOnbKO TaKMe A@3, KOTOpble.nOG~.K)T.nOnY9UTb 
.! : .r ~&~eruannti$&'ap3r c &b;fl6~ K ~ # ~ ~ ~ u H C R T ~ ~ - M O ~ ~ U  &l hag~blx =am- 

hedg%adw&;, '<knani= j-&H60 g@3, tneKasusaei?'4To. b+ m'..<4 @fi@3, 
\ 

ynosneTaopnloqux w;K~PH~&I&'-B~Iu~ r$.S~Sdt/#dhn," drcyi&&mi: :'no; 
fio6nue &pa&'Qam$- a ~ ~ l ~ ~ a , ~ f i ~  T ~ s l X a ~ ~  u~(nnn' m' Fz,&hl@ ,&iepa- 
~fp$nC $hajlalip&a~icio s~cnepiihertia hp.Zne&Y#d ' B O ~ W ' & H ~ B ~  ~~t%&im3 
nnn pasnblx s~arewTi~';ru&a .@Crop+ :M napa~o+a'$." B'~+iBnl'9:5.3 np&@,a: sd14Ckiik"~*dpi&eeid6B!.a- 1; B'.n.hxj.naM,&ee.Iq~~~e, scTp+qa* 
ruHXcU UKon [7, 4g, 651.; .... <,' . . . .  " . ;~ !..#'... t '  1 ....'..".. 

A n , ~ n p :  PeaynbTaToB S K C ~ ~ P U M ~ ~ T O B ,  ocyruecranennuR Frnacno nna- 
ny UKOIl;;a~ailor~reA aWdEusy .p&ynb~arod-npu npoirehwuii:~monbi~k nb 
nnahy n@$ paccMorpennoMy B n. 9.4;1.Onna~o pnn sneMeHTon cron6uos 
~ a ~ p ~ 4 6 r  nnana UKQJI oTnya,yTT yr snarenuCI f 1, ~-apa~~epnb~2'&n o p  
roronanb.nor@, nnrna: n@3. E c n ~  B~ raxndrl rOq~& n*ka UKO~o~iUec~s-  

,:. ,. . ~ ; l t : '  , y: TaBnlrqa 9.5.3 . I . .  

' napadeTpbl qie~~?fi<~bi*, . . .  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ p ~ ~ r o ~ a n b n u x  nnauos ,~. . , , .  ~ 

GcG+arropos m 
:,,,! ,,.; . . . . . . . . . .  . . . .  ., 
.. ,. 3 4 . . . . . . . . . . . . . . .  ... , .  . 2 ' 8  . , 

:. .. - 
22 . . .23 . z 4  , 2 5 1 1  

z ~ - ~  21-2 
.%PO ?'~ava , . , . .<.  
- '  'incn<~orer nnana N 9' 15 ' , 2 5  ' 27 ' 45 

u 'tri , 1 , ~  .f,n5 1:4y4<; 11;547 1,727' 1.;885" ,2,901,! 
.. ~~ ....,.. p . ; <, 0;657 10,730 0 ,800.  ,0,7aO Ob843 0,9001 0.889 

. . .  ..,. , ;. . . ,  , ,<, , ., ... . . , I  . , z . : ,  

N N 
, ., 

N 1 C~, ,CXC)~ - CY~.(X: ... -PJi  
* i=1 . . * -, i=l 

, , $ , '=E ,Cy i : ;  Gb, ;, b l l ; - , . w ; , .  , : 

. . h. . .  1 : P - .... ( 2 ,  . . . .  - Oj?' '. ' ' ;. 
11 1% ....... t. :.- . . . . . .  -. . . .  . . .  . . . .  :.p, 4 :  > > :  : '.,. '~ '.- 

i.. t '.,,, . .  .. . . ,  c r .  ,.:.. . , ?;., ' . .  (9.5.9) 
:' ni ' ' ............ . ......... . . .  ... * , . ,  * :... , , , , ;  L :  ;,; .\,<,?.% ' . ;  

. - . ,  - . y . : ? < l  ~ i . . k @ & .  ,, ,,?: , . . , , .  
k l  . .  . . , (E: , i~;1, . '& .,. .,m) . . . '  b&= N. 

.,..J,<. >:, .< .zr ..'.;:,'.. ~ ,;., 8 ' ,  . ,. .'.;:'r;. ; 
. .  I.,, :... . . . . .  ~ 1 z l ) i  . , , , , , . 

el , .,, / 1 I.'.' li . ' % .  . .  , .. 

ivlodtnu k e e  ape~saru+u. -BKc~e c STUM C ~ M M ~ I  

pasnurnbt p n  pasnux ~os+c+uituen~os.. n o ~ ~ o -  
i ~ y  ! ~ n p o ~ u n o ~ q p ~ ~ q b  orropn+nbno~y n n a ~ y  .fl93 ~ u e n ~ a  SnaSuMO- 

I +M' I (~~++U~W~HTOB Mmenu 6ypyr ~ o c y w e c ~ i n f i ~ ~ s  c pasnurnoR TOSHD 
1 _ C T ~ K I ,  I(oTopai ' T ~ K ~ ~ ~ . S ~ B U C U T  OT n o ~ o p o ~ a  cucTembt ~oopnuna~, coOT_seT: 

:cTsy@qe@ :rn +?KTOP~MI flocncy\nee osnaraex,  TO. T O ~ ~ O C T ~  cra~uaure-:  
jc~oa ~ o d n u  nha.na U,l@il Ha onmnd~oso~. ~~.W.Q~HUU::OT uenTpa nnana 
,p ~ s n t u ' ~ : o ~ ~ a n p a s n ~ ~ w n  Ha nporn.?upye~ym TO'IKY B:+~KTO@OM npo- 
ixp#i%i.ne [ z , % O ,  b5, 671. ' -  . . ~ ,~ . 



~ ~ ~ Y W M M  KpuTepneM OnTHManbHOCTH nnfl nOCTpOeHU5l KBaflpaTUVHblX 
MoneneR nsnner~:.~pmrepufi po~a~a6enbtjocm. KoTopbln, KaK orwe%anocb 
BblLUe, npaHTUpyeT OnUHaKOBylo nUCllepcMK, sa(y) BblXOAHOrO O T K ~ U K ~  y 80 

scex nanpasnenwx Ha onunanowy paccTonnuu p OT uenTpa. M a ~ e ~ a r u -  
recman Teopun nocrpoenun po~a~a6enbnblx nnanos aToporo nopnKa noc~a- 
T O ~ H O  cnomHa. a nonyqenHue coosttoweHun nnk i.unncnenu+i ~&+uuuen- 
TOM nonuno~a H ux nucnepcufi SHaquTenbno cnoxnee, reM npu UKOfl. flpu- 
MeyUTenbHO K KBanpaTUYHOR MOnenu ( ~ . ~ . ~ ) ~ o H H ~ ~ ~ ~ H E E J Z ~ H ~ I  B [7.65 U'hp.1. 

,, noc~poenuk qen~panbnb1x.po~a~a6enb~b1~ nnanos s~arecreeshpa 
n!Ila~a M O V  U C ~ O ~ ~ S O B ~ T ~ C .  KaK nhaHbl fl03 Tuna 2m, TaK U nnaHbl fl@3 
Tuna 2"'-p. npu STOM .Lnuquna nne'ia a sbl6upae~aIrcxom US smOiHauie- 

, 
Onnoa us 0~06e~~o.CTeA UKPfl nsnaeTcn npoaenenue HecKonbrux (mo) 

onuTos s UeHrpe nnaHa; 30 sussano TeM,  TO nnn Monenefi sToporo u 
hnbruero nopnnna nau6Clnbwy~) un+op~aqum 06 oTnuquu OTKnuKa OT MO- 

nenu nepsoro nopxnlie o6ecneru~ae~ un+op~auun B qeHrpe nnana. nos~o-  
MY uMenHo B UeHTpe nnaHa nonxHo 6b11b nonyqeno ~~cnepu~e i i~anbnoe  
aHaqeHMe OTKnUKa C HaUMeHbUlUMU OU~U~KPMH., M ~ T ~ M ~ T H ~ ~ C K U  310 CM3- 

nUTM K TOMY, qT06bl nUCnePCYlU OqeHKU OTKnpKa OCTaBanaCb HeUSMeHHOR 
(unu nowu ~eus~ennofi) rink ncex ToqeK runepc+epu sanaiinoro papuyca 
p. B ~a6n. 9.5.4 npumeneHu napaMeTpbl p n a  ueHrpanbHbix KoMnosuuuon- 
HblX p0TaTa6eJlb~bl~ nnaHOB [49. 651. 

B UKPfl OU~HKH KOS++YIIIH~HTOB M ~ ~ G U  n p ~  n~H'efiH&x 4heRaX U 

napHblx ssau~opeRcrsukx ne sasumT OT oilenok '&ranc~blx K O & ~ U U H ~ H -  

TOU Monenu, B TO s p e ~ n  K a r  oqenKu ~o++uqnen~os uonenn npu itsanpa- 
T U ~ H ~ I X  wenax sasucnT He ~ o n b ~ o  ~ e x n y  &a, HO sasucnT u OT oueHnu 
c d o ~ ~ o r o  qnena. 3 ~ 0  csoficfso UKPn nossonner HesasucuMo nenaTb 

; Aanbnamue uccneno.nanua.,sreepun nnilHuposaAun saenepnuen-reno- 
Kasanu.  TO MOW 6b l~b n ~ ~ o ~ ~ ~ b ~ ~ j C ~ n ~ ~ p n ~ ~ n o ~ ~ n ~ m q u e ~  s ~ f i p a ~ b  
wnw!$aqkn?e..,~ucnq To%.6,,q~yais X~PMC~,M~CTH OT ~ p . e 5 0 ~ ~ ~ u h , , , g p e n ~ n ~  
nngMklx K WT~BP'Y. ~ u e ~ o n . . n ~ ~ u ~ l u e n ~ ~ ~ ~ y ~ ~ q e n ~ .  Tar.. nanp.wI?p,: ~ p u -  
TepuR. A - O ~ T ~ M ~ ~ ~ H O C T H  no3nonneT nonpoutb nnan sncnepuue~+, npu 
!yTca,pF,M. M?H~M~?YPY~TT,  cpeannn nnc:&pcCyl? OkeHoK, U W ~ ~ + U & ~ H T ~ B  MO- 
nenw.- ti C B O ~  o q e y & ~ ~ ~ ~ e p u ~  ~ 7 ~ ~ ~ ~ y a f i ~ ~ w ~  pvpywupye,T + s e ~  
? ~ ~ , ? . n ~ ~ ~ . f t ~ , , ~ a s ~ ~ ~ ~ p . . , ~ ~ e ~ ~ ~ ~ , ~ ~ ~ ~ ~ ~ m c ~ ~ ~  .?onenu- !!fy&%,yt KOH- 

n ~ e ~ ~ o , , ~ ~ w e ~ b ~ x ~ ~ ~ ~ ~ ~ ~ ~ p ~ e ~ ~ v p n b l x  ~ccnenoiagufi. ,;a:lyEpTyee [?b. 
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nponylcuuu 6yne~ MaKcuManeH. ~ e ~ e ~ u ~ . s ' i u x  fi~pyr~S~n6flio6ni1f6~sfiP4 
npenycMaqmsueT neam.puHuwnuramHm:~pawn'IHbPX~nO~xo~~ nnamp0'~a~un 
a~c~pe~anbnoro  o~cnepu~en~a .  fi ,<. ..., ,": 
, ,;,,nepsbln nonxon HaxoxneH~q:pn.?yuanbwux ycnosufi nnn nonyqeHnn 
naunyqwero (s sananHoM c~blcne) ~b~xontloro s + $ e ~ ~ a  OCHOB~H Ha nos 

:, Moxnomtqnanunr  mamm.urecKoR Mwnm:flsywa$Mora. ni3oUecck..' &OT 

' n o n x o ~ x a p i ~ r e p t n  nnn.,s~ctiepuuc~~as: .nposvnuwrx ir.rna6opam.op~wx,. 
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*,B~opeR nonx~?~ onpenwenun onrMnnanyalm.:y~noeLlU nnn:nonyHewua 
Hauoyqrueroi (m aana~~owicuip~cne) qa~xonnor~,a++eexa ogHDnan !naipe-q- 

: nmposanuy yposHefi !+$KTOPOD~ npowRB;hoq~~npOuea~inenocpcp.tTI)enflo 
,~, Ha &tenre uccnenosatiun. nannus.nonxon +~wonasye~w. ..me npasmnoi 



B npoqecce yn~uuonmposa~uu cucrehn u ye+poRc~s, a',ra~me B npdu2cce 
npohnbirunennoro npousmc~sa. npuhne~u%edbno K pe~JIUpoBaHMtOUaHH6- 
ro mama .cncTeM ( O ~ ~ ~ K T O B )  u npQULCCod '&apairTepHM oC06ennceri1, oc- 
noBllblMu U s  K o T O p M X ~ M n ~ T C n ! % n ~ i 6 U ( K & - "  '.;.' . :, 

0' 'sectha obpanurennble B O ~ M O X H ~ U ~  6apCuitposa~mn y p o s ~ n h n u ~ a ~ i o -  
pbs' us-=a onaieHuu : l i d p ~ u e ~ r i . ~ ~ y ~ ~ ~ u b n u p o d a ~ u u  CHCT~U w npouu- 
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H ~ U .  Ann nnanuposauun s ~ c ~ ~ ~ ~ a l n b n b l x  sKdnepir~enr6~. B naGpaioP 
H ~ I X  ycnoemux ~aubnbtuee npuhnenenue nawnu Meron K ~TO~O.BWXOX- 
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KaM KO~++UUU~HTOB bk,  MOXHO 6yp.e~ nBUraTbCn 8 HanpaMCHUU rpanbl- 
enra. n o s r o ~ y  sror  MeTon s~crpeuanbnoro ~srcnepuinenra ~ O K C  M Yuncon 
nassanu MeroaoM ( n n a ~ o u )  ~ p y ~ o r o  socxomneHurr ( ~ e r o n  6 o ~ c a - Y n n c o ~ a ) .  
Heo6xonu~o OrMeTurb; v ~ o ~ c o q a n n u m y u e  rpanuenra u caM rpanueHT sa- 
nucur o r  nbl6pannblx p a s ~ e p n o c ~ e ~  +~KTOPOB. f l o s r o ~ y  B npouecce nna- 
HUpoBaHHU SK~nepUheIi~a 3101 +KT H ~ O ~ X O ~ U M O ~ ~ ~ U T ~ I B ~ T ~ .  

flpouenypa npululenenuu Merona xpyTom sooloxnenuu COCTOUT us c n c  
nymqux a~anoe. , 

1. B U3y'iaeMOM + ~ K T O ~ H O M  'npOc~panc~Be lIOCTaTO.lH0 IlpOUSBOnbHO 
ew6upae~w HeKoropau TorKa, ynanennau o r  s ~ c ~ p e v y ~ a .  B oKpecmocTu 
 TOR T O . ~ K U  B npennonoxenuu Monenu nepeoro nopunKa npownuTcn COOT- 

aercpyrnuna sqn.epuMenr, na ocnose ~ o r o p o r o  naxqnn-rc. K O ~ + + U U H ~ H T ~ I  

Monegu H npoeepueTcu runorwa 06 aneKeaTH.oc+voqenu. flocne sblruc: 
nenup ouenoK ~os++wuue~~.os u nponepKu ane~saTHo~~,u  M0nen.u onpeue- 
nnercu IIUHeAHOe: n p u 6 n w ~ e ~ u e  rpanuenra a sune , .  .,,. 

grad y = b i i  + 6;j + . . . . **$ (9.6.3) . r l m m  - 
: npu: usMen,snuuiyponneR .+atc~.opos nponopuuonanbno snavenuu~ oue- 

HOK ~ U H ~ ~ M ~ ~ ~ , , K O ~ ~ ~ ~ U M ~ H T O I I  MOnenU 6yner npOUCXOIIHTb. nBuXen.ue>B 
nanpaene.vuu rpanue~ ta  nosepx~ocrH.~ (+y~~uuu)  0rnnu.a.. .. .: 

flpu noc.rpoeHmn Monenu ne06xonu~o raK nb16upa~b HnrepsanM sapsuL 
pOBa.HUU + ~ K T O ~ O B  BiHaTYpaflbHblX WUHUUaX, ~ 7 0 6 ~  BenU'lUHbl 3HavMM61X 
K O ~ ~ ~ U U U ~ ~ T O B  MOqenW WMenu onuni l~osb~R .nopnnoK:-Monenb nonepx- 
nocaw o ~ ~ n u ~ a , - s ~ a r e n u n . ~ o ~ + ~ u u u e ~ ~ o . ~  KOTOPOA -pasnuvamrcu necyure- 
CTBCHHO. HaSbCBaeTCU .CUMMeTPU'inOR. OTnOCHTenbHO K O ~ C ~ ~ U U H ~ H T O B .  Ecnu 
~ Y H K U U U .  OTKnUKa CyUeCTBeHHO aCHMMeTPUrlHa. 1.e. ~ # K a ~ U e - n d o  KW+ 

+uuuen~b~ npu- nnneRnb~xvneHax pasnuram~,cn Ha nopunOK OF ocranbnblx 
~os++nuuen~os, TO n e 6 6 x o n u ~ o : n o c ~ a ~ u ~ b  noeym cepurn onbwos. u s ~ e -  
H U B  nnu srux. + a ~ ~ o p o a  unrepeanbl sapbupoeanuu.: .. . . 

2; P/m .ocyurecTsneHuu neumenMu no nnnuu ' r p a ~ ~ e n r a  . sbdupaercn 
<war* asumenun L ( u s ~ e n e ~ u n ) - + a ~ ~ o p a  x: $6 narypanbnblx enynuuax. 
K cornanenurn, nnsl sw6opa nenurunbl wara He cyqeneyer.  &op~anuso- 
s a ~ n o r o  peurenuu. OH onpenenuerc. -ucxow ~ ~ . . + u s u ~ e a n u x ~  coo6paAenuR 
M paspeure~un onpenenennoro KoMnpoMucca Mexny TovnocrbIo ns.mnrenuu 
K 3KCTpeMYMY U H ~ O ~ X O P U M ~ ~ M  06beM0.~ s ~ c n e p u ~ e n ~ a .  He6onbwoR w a r  
noipe6yer sHarnrenbnoro vucna onbrTon npn neuxenuu K O ~ T U M Y M Y ,  6onb- 
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