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PellRTUBUCTCKUX ~ ~ ' M C H ~ H U % .  Y H U B J ~ ~ C ~ J I U ~ M   HOBO^ CTaTUCTHKU, OCHOE~HHOR H a  

UCTUHBX, 6 y ~ e ~  C ~ O C O ~ C T B O B ~ T ~  o 6 q e ~ y  MOpaJIbHOMy B03pO)K4eHUIO, 1160 npa- 
BeAHaJI X U 3 H b  HaYUHaeTCIl T M ,  r e  HaYUHaeTCX UCKaHUe UCTUHbI. 

np0@. B.UIBMPKOB IIOCBIlTW CBOIO CTaTUCTUYeCKYM ,UellTMbHOCTb CJI)%eHMM 

UCTUHbI, CO3AaB HOBYIO CTaTNCTWeCKYIO MeTOAOJlOriiM, KOTOpaR 3HfUZeHYeT CO- 

60B HOBYIO 3IIOXY C T ~ T N C T N Y ~ C K O ~ ~  MbICnA M f l  HOBOrO XXI BeKa. 

np0@. B.IIIBWKOB OTHOCHTCa K TOR KaTerOPUN P e H b I X ,  Y KOTOPbIX npO&YKT 

3HaHUfl U UCTUHa - IIOHXTUII O,UH03HaYRbIe. M M  IIPUBeTCTBYeM ny6nu~auu10 er0 
KHUrU H a  PYCCKOM II3bIKe A HWeeMCII,  YTO PYCCKan CTaTNCTUYeCKaII MbICJIb ripe- 

T e p n H T  B ~ ~ A ~ J I L ~ M  p%WKliJIbHbIe R3MeHeHurr,  IIOJIOXUB B OCHOBY UCKaHUe UCTU- 

H p ,  U OTBeprHe7 H ~ O ~ O C H O B ~ H H ~ I ~  C T ~ T U C T H ~ ~ C K U ~  IIpeJIIIOCbDTKU. 
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BblY&HO Mania U yCnmHa. He06oc~o~amade npemocum cnOco6c~~ym 6 u c ~ -  P 3aamqe~we n CHUM 6y~seHHbIe U COWaWHHbl~ 0603~a~eHm~ UPuMe- 
POMY pOCTy HeIIpaBUJIbHhIX TOJMOB~IM~~ CTa"ClriVeCKUX pe3yllbWMB U a O P 0 T ' -  MeMY&. B KHUlW 
pe6nenuro CTBTUCTUWCKHMU MeTDnaMW. B pe3YJIbTaTe =TO CHEKaeTcI npO@c- 

4 
1. nponKcm,ie b m M  npnremmcs ms f im~auexun C ~ T W -  

~ U O H ~ &  B JPUSecmii yp0~e.m C ~ C T U Y ~ C K N X  uccnenowmm3. T e ~ n e w n  ~wrecmx TerepmbHblX ~ 0 8 o ~ ~ a o ~ ~ .  
C W I ~ W ~ H U ~ ~  H~WOTO Y ~ ~ B H I ~  C T ~ T H C ~ Y ~ C K J I X  nccneno~a~nk oco6enno pea0 cm- 2. nponuc~are6yKBbl ( K Y ~ C W B )  nPdMaH%MCSt M H  06o3Raqe- 
JEd IIaAaTb ilOCne mTU, KaK H~CTdTMCTHKU CMOTXU IIOJib3088TbCfl i i ~ ~ ~ ~ e p ~ U p o ~ a H -  HBX B~?~oRTYOCTHUX lZHep€~IlbHbor C ' J B ~ K Y ~ ~ H ~ T ~ ~ .  
MMU" n p ~ r p a b m ~ .  3. C ~ p o y ~ H e  6t~861 ~pIlMeHIlXlTCll~H0603~aYeHIZ5~ CTdTnC- 

MT~K, m k a  ~pami~kl0mf08 C ~ C T M M  conpo~oxnamn ~no~nmpe6neuu- mqecKlaX q 6 0 ~ 1 c .  
e~ n O ~ M ~ O M ,  P B C ~ O ~ M ~ H  maenym WM ~ a ~ a u o ~ l e ~ .  Ans nepe- 4. C V ~ H *  ~ K B U  (arypcu~) npuMennloTCtl MH 0603~a~ie~~11  
x o ~ a  OT nerpanaumi K nporpeccy nenocm-nxo B C K P ~ I T ~  CBOU H ~ A O C ~ T K H  A OT- B ~ ~ W T H O C ~ M X  ~ b r 6 o P .  
K X ~ ~ T ~ C S  OT - ~ e c ~ o r o  0 6 ~ -  ~ n m n m  3 ~ ~ ~ 1 0 4 a e ~ ~ n  B TOM, 9 m 6 ~  ~ a i h l i  5. Coxpau[e~H+e 0 6 0 3 ~ a 9 e ~ ~ :  
nY% K UCTHHe. I460 m n b K 0  3HWe H m H J A  H P)'KOBOLlCTBO ee lI0MOXe.T HaM OC- BAW<II - ~ K ~ K ~ ~ ~ T U Y ~ K B ~  aHaXB3 KOHmUns ksqec'fm npoAYxrfMtl 
uo6olurrsca a ~ a u w t  nenoc~;m~on n cwwa c m m m n e c ~ y r o  xiayq. Manono- - &~TOII~UJITHY~ npsrunu 
rmecnie ocnoBv mok ~osoir  c m m r m  (HC) nanxiw 6 ~ % ,  BO-nepm, no- 
CTpOeHhI Ha UCTmTaX, a Ife Ha H~O~~HOBZWH&LX I I ~ O C S L X K a X .  ~ b - ~ b a ( ,  HC 
aonmia orsepmym npmimm nyami3~a n penmnnaa,  ~ ~ M ~ H H B  HX npmiun- 
noM Momma. B-'fpmbnx, HC nonxna U C K I W ~ ~  3nemem HenocnenOBaTem- 
~ o c n r ,  HecornacOBaHHocTn H n ~ o p e Y n n o c m  M e w  ~eopnefi H npammoi. 
npn co6nmnemn snnr ~pex Y C ~ O B ~ ~  mmka sepxie~ csoe n e p ~ o ~ a ~ a ~ ~ b n o e  e c ~ ~ x  3nmet~r8 ~nPe3eH'l'aTUBHm 
nmagemie: "myna, 6 o p n w c r  3aucnorya' (B nepesone c rpenecKoro mm). 

nm, C X % T W ~  K ~ K  bay~a, 6oploLUZM~Jl3ti WCTHHy, BOJXl% 6 ~ 1 5  OCHOBaHa HeWUMafl B W ~ O P K ~  
~a ncnmax, ~.e. na B K C W O ~ .  Q o p ~ y ~ ~ n p n a  cnrrwm'lecmx a ~ c n o ~  u paspa- panb~m COBOKYnHOCTb 
6onca Kpnmpun p e n p m m i o c m  o ~ o p o m o c ~  ((KPO) nnn nposepm He- 
060c~os- npenuocmo~ ~ p a n m n 0 ~ ~ 0 1  mwn- - T ~ B H B I I  uem nosoil m m o e  pacnpenenme 
cm-. 

Kpm- p e n p e 3 o m ~ ~ ~ ~ O t t  onnopomrocm He o r p d m a m n  a n m m o ~  
omoMepwm pacnpenenemi8. OH npmenm u w n  aHanri3a mmoMepmx pac- 
npenene-, a Tame ms K O H T ~ O ~ R  wiemLtnponynum; O C ~ ~ ~ H H O  OH 3&&e~- 
m e H  npu ~oponauc ~ ~ ~ U ~ B O X O T B ~ ~  npzeccax. f I p e u m e m o  m m  Kpn- 
Tepun B TOM, Ym OH no~mmm yponemnapmx uccneno~&, ~ P O B O ~ M ~ I X  c 
ilPMMeHeH3f0M LTaTUCTPieCKEM MCSWOB, HalIpUMep, =K, K8K peTpeCC~0IiIiX& 
i U f i v I M 3  l4 Y I O ~ ~ ~ O H H J ~  mam3. maremin p e n p m e ~ ~ m ~ f f m  

PaspaGom KPO - pe3ym.w ~ p m e o ~ o r o  m a n m a C p ~ e m a n m m  c ~ a -  ma= ICOHT~O~UI ~ a ~ e c m a  npomw 
TKdTu~ecaix p a 6 6 ~  T. Betieaa, B. JIercuca, A. qy~yrrposa, P. Q~mepa,  
B. IIlwpm si r. Tarym K p a ~ g a  -mot4 C I F T R ~ ~  maim yqemmm, 
KaK A. 6ycy, B. A e ~ u n r ,  U Y9eWUKaMU X. AIcan~e (fi. C ~ K ~ M O T Q ,  
34. &tIHrypo, r. b'farfma), a rarolce conepxambwIe Cpunocot$cme p a 6 m  1 B.Ulesrproe 

E. Cmmm soonyxue~~nn m p a  na siamc&me m o i r  pa-. I cam Posa, WPHW 
~ ~ 6 p b  19972. 
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XUX331>U3,3MLVL3 M~HUO~OHUO CSl?g l?H OXqUo3 HaXCOWWE WLaOHLKCdaa WHX3ah 

-ct~ewa~rrw x LWOC~ XR~~LU~OHLO LO uoxadart 'nmh3 .J 0161 a ama (6561) 
flodudh 'V 'dak~ndue~ 'mA ~L~MHOU OLE 0~3PdXadII ~WH~UEB&~UBH XrsWhMU 

-nd mumnm?3 .q~nHanoadau o~udds mmWodotmo maugodu am~ht!~~ 
.KUaLt!EOUSUD3M KUHaHW O~OHEULX~~~(~ LO 

LU~U~ uodomn amiarnd 'awaugodu mxaahmou xm 3~ KX~I?EP~L€!R~~B~ XIW 

-mu XUX~~I.UL~K~P~ UL?OHUO~'OHE'O nwarpdu ~NOLEOU '(EX .dL3 '2861 'SLI~S) 
..~~~amodu.~nh wqg L~WW a~ aulmmdu a DWCI~~LBH woxaam3~~.3 OlOWac1l?tr 

-ACM IL~OHUO~OHTO,. OL~ N uowaugodu ~OX~~I~UL~WL~ nxaxm aH ML?OHUO~OH 

-no nwaugodu ou, s~avmdaa~ 31 'om aauoq .rtmo~uLxoaoa goxaah~~3m~ta 
~LnoHlfodoKao GIiallHswaUaduo m~mmuat~~ aH mru~ouiwa m~~otinurnd~ 

-RUHQL%K XFIH~RLH~W~IK XnW 

-HH3K%yO LO LKJMEHL 0HH3UL03md3 010d0.LO~ BUHaHQNCN 'W3YIHaU11K rYPlHXOlr3 

IIH~L'URL~~~U CHO fmJ0X UYM R3MH3UEB YVIIH~~HH~WL'E VHarrat:mUadU VHO BUlOX 

'tl~Uodo~~o CUJ~L wm~udxonoj ~exmhu~tl.cm :aaTn~au~ mao~~dxoaoa FOB 

-33l>tLI.JULPdJ UOHUO~OHUO 3~~3~3UadLI0 amH L0.10HH3X011CMaIIl14R WWI$ 3 
I 

.wITHU~OHUO qL~kUh3 Kf'lUaH aHH3L'EK aOHXOL'3 Oil 'KD~UMU~ 

-oa JH JHIIOL'OII OLS nu33 ~KUHKMW o.to~Ha~~~narnr(3 LoLearpccxo 3~ KWHOUEK am 
-dPLH3WaUf (arn~~a~cua~) amwuHarmgoaH aon xex swada OL n '~UHBEO~UW~O@I 

010 DH JMHKMU<l 30HH38~33llId3 LOiBgR&CXO KMHQUEM 514HdVLH~~311(. ('J~HLLL~~UCII) 

314KIIHDK990 UL'J3 'WI~HUO~~HVO K3LaKUEI( OUHBL'AI( 3OHXOUD OLE '(~NEL~U~UD) 

3u~auax QOHXOUO 'q~ao~uiCxoaoa O~~HUO~OHUO (WICH~DW-H aakvdgo 
'(HMhRdII) &JMHaUEK xnndpLHaNaue '3.L '~aL30HU&0803 MW0dOHd0 MH~~WOH 

-UO KHnVHUgWO~ 'aOHlUCUOWOHn0 ~0d0J.O~ akl~auauadumd 'OieLD0~XOE03 NOH 

-nCXlOHUC> MOH~~~VOHUO ~xa1(Euda~x~dcx a51HauuK ao~d€!LHawau~ M~LIOUOHUK~~I 

~OX3ahilL3WLBLes3 0 'icUHaUEE ~~H~€!LH~w~uG I!H KMHJUEI( OIOHXCOUO UkrHa~olKZd 

N~L~U 1ma11ua.wafI11C30 KWH~HEOU 333hodu ULSHHI;~ ~mao~~rra~n~~aga~ gamw 
c(~L~~H~~woHoXI?S R BOHOXVC UMHRHEOU anaanodu LahEJ3Chd BXU.f.3FWBJ.3 



a ~ ~ y n u p y m  n a n y r e H n M e  CTaTncTmYecKne B ~ I B O ~ .  B CBXM c WM, M ~ I  norno- 
cmm cornacnbl co C n e j x y m l w M  3 a n ~ n e ~ n e ~  E.C. IInpcowa n r.0. Xaprnu 
(Pearson, Hartley, 1954, c ~ p .  83): "...@~HKUMII C T a m c m q e c m x  M e m n o B  - npe- 
ampemam Kax,aoro o m M ,  qm npmnnbmc B ~ I B O J ~ I  H e  MOT 6 m  nonyqem 
H a  CCHOBe HWI(eKBBTHbDLjlWHbM.n 

B s a ~ n m ~ e m e  BanuenpIlBenenHbnr  u r n  MO)KHO c~asam, YTO HW B~IBW 

HaCTOJlbKO nOCTOBepHbl, H a C K W K O  XOpOlUU HiWIU ,MHHbIe. K COXWleHXIo, CTaTU- 
CTUKU H e  3HamT, YTO TaROe XOPOUIUe AaHHbIe U KaK IIpoBepUTb Oi7HOpOAHOCTb 

c T a m c m q e c K n x  ~ ~ a ~ ~ b i x .  BOT noYeMy C T a m c m m  H a x o m x r  B nonoxemu Tex 
~ W M M ~ O B ,  K o m p a e ,  no 0 6 p a ~ o ~ y  B a p a x e m m  P. Qimepa, H a q e m n  n 3 ~ n e ~ b  

3 o n m  n3 MaTepnana  ~ e u ~ i ~ e c ~ ~ o r o  K a s e c m a .  

O n ~ a K o  nonoxenue ~ e 6 e 3 ~ a ~ e m o e .  Pelnenne n p o 6 n e ~ ~  oa~opomocm 
C T a m c T u Y e c m x  n m  c n e W e T  n o ~ a u ~ c m o ~ a ~ b  n3 ~ e o p u n  seposmocwfi. B 
TeOpHU B ~ ~ o % T H O C T ~ #  3tUIOXeHbI OCHOBX CTaTUCTUKU. 3 T U  OCHOBbl3UX)JYTCII 

H a  n p n H u u n e  OAHO~OAHOCTU, npn n o M O W  K o m p o r o  Te0pMd s e p o s m o c ~ e f i  

npocnemsaer A s a x e m e  cnencreur OT npnqnw. B T e o p u n  sepom~oc~ei i  
n p U K 4 U n  OAHOpOgHOCTU H3BeCTeH KaK IIpUHUHIl PaBHOBepOsTHOCTU U, n0 
MHeHUH) A. & ~ H L U ~ H ~  (1961, CTp. 88), OH " ... ~ L M H C T B ~ H H ~ I ~ ~  I I M ~ K ) W ~ ~ C S  Y 
HaC MeTOP. TeOPeTUPeCKOTO npeJICKa3aHNII R ~ P O B T H O C T ~ ~ ~  CO~MTHR B OTLIWL- 

HhIX KOHKPeTHbIX CHTyWUIIX. 

t l p u ~ u n n  OWO~ORHOCTI~ a c c o u n n p y e T c r  B T e o p n n  s e p m o m i i  T a m e  n 
C nOHflTUeM O ~ O P O R H O ~ ~  r e H e p ~ b H 0 %  COBOKmHOCTU. r e H e p ; u l b H ~  COBOKyII- 

H O C T ~  C y n T a e w s  B ~ e o p n n  sepoanrocwii omopon~oi?, ecm co6nmnaews 
npnwun ~ ~ B H O ~ ~ ~ O ~ T H O C T U .  C .neno~ 'aTenmo,  W H O B H ~  xapampncmma omo- 
POAH0fi T8HeptLXbH0fi C O B O ~ ~  - lIOCTOSHHaf3 BepOaTHOCTb 6naronpnm~oro 
c06arrws. 

Teopnr sepom~oc~efi n o n ~ i y e ~ c n  nel[YYTUBHblM M e m n o M  m l n n e H n s .  

c n e n c T m e  no3HaeTc.r B pe3ynbTaTe 3 ~ m r  n p n q n n b I ,  TaK sepomocm 6naro- 
UPUSTHOTO CO~HTUS eCTb pe3ynbTaT 3H2tHUX 0AHopo)IJXofi reHeptUIbHo% COBO- 

K~IIHOCTU. C ~ a m c m ~ a  nona3yewx U H A ~ K T ~ B H ~  M e m n o M  a m m e H u n :  npn- 
wiia n03~aewr B p e 3 y n b ~ a ~ e  3 ~ m r  cnencmns. Ann co6n1onemr cornaco- 
BaHHOCTU M e w  m f l  MeTOjlaMU MMllLReHUB UH,II~KTUB& M e M n  LlOJIXeH 

YAOBJleTBOPXTb CneflylOlWM myM YCnOBHm: TeHepWbHiW COBOKynHOCTb - 
oi~~opoman, sb160p~a - penpe3ernm~~an. 

M H ~ ~ K T U B H ~ I R  MeTOA MblIlUleHUII, Y A o B ~ ~ T B O P X I O W ~ ~  Ha3BWHhIM BMllle 

 my^ YCJIOBBSIM, ecm o c n o B a  (Pnnoco@nn HOBOrO K a q e c m a  (QHK) C T a m c n i -  

vecmx nmm. (PHK nccneAyeT (Pop~upo~amie O ~ O P O A H M X  rsnenIlli noa 
BJIUSHUeM BW~~~CTBEII I  B W e H H U X  CMJI. %U HOBOe HaiIpBBneHUe B UCCneflOBd- 

m u  MBCCOBHX paccMaqniBaeT CT~UCTUKY KBK H a y q  n p a e ~  eii cnenylo- 
14 

Nee onpepenemie: CTantCntKa - y m ~ t p c w  ? d e m & m o m w c K a n  Hayrca, ~aro-  
pas B cocm- K m v e a m e m o  n z ~ e p n ~ b  npnwHIfo-cneQcTBennble ~ B U C N M O -  

ClW. K-eCTBeHHas OUeHKa -0 N T N  AOeToBpHa,  KOTAa ~ M 6 0 p K a  pen- 
pe~emmmna omiopon~oi? re~epanbiioil C O B O K ~ ~ O C T R .  COrnac~o T a K o x y  onpe- 
gene-, ~cmcoe c T a m c T H g e c K o e  nccneAoBaHHe nonrmo cocmsTa n3 my% ma- 
UOB: na neDBoM wane nposepsmr omopomm penpe3emmmocm B~I~OPKU,  

O C H O B H ~  upo6ne~a B m X  HayK - BUXCHUTb n-, BAaT1H3UpyX 

cnencmne, T.e. n w a m  =om n =cuIoMepsiDcTM ~arue f i  n e f i~~~nwrn~ocm no 
UaWHbIM c'I~TUCTW~CKO~~ ~bl60pKU. C~~~~IOBBT~II .~HO, Ka¶eCTBa c$aTUcTUYe~~ofi  

B&O&XCU HlpaeT PeUWOm B UCCnQAOB'WUjlX BCeK H a p  H XBJlffeW5l OCHOB- 

mfi npo6ne~oit C T B T R ~ ~ ~ ~ K O E Y  w a r n .  
K&%eCTB0 ~ b l 6 0 p K U  XBpZCTt3pM3yeTCB ee penpe3~HTaTBBHOCTbW B OTHO- 

mepm o ~ ~ o p o ~ ~ o f i  re~eppmzoEY COBOKYIIHOC~. T ~ M  o6pa30~, Ka9eCTBeH- 

HZ4 Bbl60p~a YnOWXeTBOpXeT P Y M  YCnOBUSld: DAHOpOAHOCTb R?Hep;ylb~ofi 

CoBOKynHOCTU, penPe3eHTaTaBHOCTb BbI60prol. 

I T p ~ n o m r a n  CT~TI~CTRM y m e p w T ,  tnu, npo6ne~a omopo~~ocm H e  

c T a m c m q e c K a x ,  a n o r u r e c K a x ;  cnenoBaTeJ Iano  ona H e  M o x e T  6arra uccneno- 
w a  cTammqecmmi M e T o p m i .  

Bepomocmoe 061qne~ne OAHOPOAHO& rewepanb~ofi c o ~ o ~ y n r l o c ~ ~  a 
ee p e n p e 3 e ~ ~ a ~ l 1 ~ ~ o r o  ~a60pa ebl6opo~ e c n  ocnosa tylk o c h l a r c n n m s n r  m- 
~YKTUBHOTO ~ e m m  m n n n e H m .  npmene~ne  TO M e m n a  B cm&tcmKe 

&nmo n o n H o c T b m  c o r n a c o B m a m c r  c n p u m n a M n  n e ~ y ~ m H o r o  MeToaa 

; M a m u r e w r ,  c @ o p ~ y n n p o s ~  T e o p n e f i  ~ e p o m o c d .  

2. C ~ a ~ ~ m m e c a t r e  m o m  
H oBema, HX ~mmpcrm~~oro - e m  



~ ~ ~ ~ J L . ? ~ ~ H T Z ~ T U B H O U  R M ~ O ~ K B  K O ~ ~ H O ~ O ~ ~ H O U  T O H ~ ~ ~ B ~ H O U  COBOKYIIHOCTR. B mi1 

< ( l O ~ l ~ ~ ~ f l M p O ~ K e  MHiIYKTMllHblH MeT0-Q COrn3C)'CTCfl L: IICLIJKTNHHblM MCTOnOM MbIIlI- 

nCHU>I I1 X3plucTepM3yeTCR AUyMl yCnOBl3flMU. reHepLUbHWl COBOKynHOCTb - OilHO- 

pOnWdH. BbI60pKa - pCnpC3eHTdTMBHWl. 

Donlloc: o co6nmnennn B ~ I I I I C H ~ B ~ H H ~ I X  B B ~ X  ~CIIORHU M ux C r a m c T n q e C K a a  

WHTepnpcTIIUlrR nO-pZ3HOMY I>CIU:IHY~CII IYL\3nR'IHLLMll CTiTUCTI<LICCKIIMM IlIKOna- 

HN Hume nHtLIJU3UpylOTCH pClul?HIl>lil:IHNOTO BOnpOC11 OCHOBH~ILWI UIeCTbH) CTa- 

THCIM'ICCKMUR UIKOnaMM. 

He~cl lmr i  CTilTMCTIIK B U J I ~ R M  f l e ~ C n C  ( 1  837-1914) 6 b l n  I lepBblM U 3 E X ,  KT0 

nOnblTiLlCII OUCHllTb OAHO~!lHOLTb CT:11UCTMIeCK&X IlilnHblX, H3y'li\II ~ ~ d 6 W l b H O l X b  

LUlH'.IMMqCCKI<Y pMOB.  

B ~ n ~ n f l c ~ c l r c a  Ij CTllrMCTMKy BOMCTllHY rfXWlilM03eH. OH BblDBMHYn MneH). 

COT.laCH0 KOMJ>OU OI1HOIlO~;UI  TeHClMJlbHJH COROKYllHOCTb U3BCCTHa a l lpHOPH0 B 

BMRC G e p ~ y n n e ~ c ~ o m  B e p o x T H o c T H o r o  p a c n p e n c n e H s n  (Lexis, 1877). T ~ K  K ~ K  

liep~ynnc~croe B~~OHTHOCTHOC pacnpcneneme o n t i o p o n H o e ,  ncpuoc ycnoene nH-  

KM) H e  6m0 MM ULIIlOJIHeHO. ~ ~ K C B C  HC paCC~ulTblBUl  K p n T e p n f i  pCnpe3eHTdTMB- 

HOCTII, ~ m p b 1 1  6b1 oqetuln mvnem C O O T ~ ~ T C T B I ~ ~  ~o~@nrypauni r  myx pacnpe- 
~ e J l e H n f i ,  BbI60PKM U TeHefXiLlbHOH COBOKYnHOCTN. Eonee TWO, &?KGUC OTpL1HM- 

'lMWWICa T O ~ W H O U  O U ~ H K O ~  penlIC3eHTaTIIBHOCTM a b 1 6 o p m .  ~ O ~ T O M ~  OH H e  MOr 

nl>UHIITb BO BHMMWnO HCCYWeCTUCHHOe RIIMflHIIO H C O ~ ~ ~ H C H M M ~ ~ X  IlpH911H, o6pa- 
3 ~ I l I E I X  LlOnYCTIIMblC OTKJlOHeHMIl 
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P Y C C K M ~  CTaTllCTBK A. ~ ~ I I ~ O B  (1874-1926) 6 ~ i  aKTMBHbIM CTOWHHHKOM 

~eopnn C T ~ ~ W L ~ H O C T ~  Jle~cuca. Ero BKJIW B p a m m e  mfi T e o p n n  s e cb~a  cyule- 
CTB~H&. OH I I p n a a H I I l i p O B a R  CTOXdCTnYeCKUe APeN QRIl pelIIeH1- npo6nem 
O~HO~OJIHOCW. q y n p o ~  c ~ u r a ,  YTO gna pexremm mfi npo6nem @&~nrec~ue  
QaHHbIe A O n X H b I 6 b l ~ b  IlpOaHanW3UPOBaHbl C I l03ENliU cJI)'%&Ho~ ~ ~ P ~ M O H H O ~  C 

ce Bepor rmocTHblM p a c n p e n e n e m c h a .  K ComaneHIIx),  qyrrp~ nmopuposarr nepo- 
flTHOCTb " o T I ( ~ J I ~ H o ~ o  C n y 4 1 1 "  (A. Markov, 1911), qT0 R B n l e T C n  UeHTp-bHblM 

TIYHKTOM p l I l e H M H  n p o 6 n e ~ b l  OJIHOpOL[HWTK 
I .. 

A I i r J I l t ~ C ~ n f i  y 9 e d  P.A. 4 ) ~ l U ~ p  (1890-1962) RBJlBeTCl OCHOBaTeJeM 

~ p a n n u n o ~ ~ o 8  ~aTevamrec~on CT~THCTHKII (Fisher, 1954). Ero npexpacno 
p m p a 6 a r a ~ ~ a s  c T a T n c T n s e c K a a  T e o p n n  pa3pemna npo6ne~y  nmpsanb~ok  
OUeHKA IIapaMeTpOB r e ~ e p a R b H 0 h  COBOKYIIHOCTA, YTO 6un0 cna6b1~ 3BeHOhI B 

T e o p n n  c~a6nm~ocm JIc~cnca. Ho, K coxanemm, B ~eopnn (PI1uep006a ycno- 
BNR IIHnyKTIIBHOrO M e T o m  MbUUneHMl ( O ~ O P O L I H O C T ~  rc~epanarloh COBOXWHO- 

CTM P penpe3eHTaWBHOCTb  BY~OPKU) HC BbmOnlUlOTCfl. 

MH,~~KTIIBH& M ~ T O ~  &mepa 6 m u p y e T c s  Ha era Teopaa 0 B H ~ O ~ O Y H ~ I X  

p a c n p e n e n e r - l n n x .  Cornac~o 3mP Teopnn, o u e H K a  napahfe-rpoB r e H e p U l b H 0 i i  

C O B O K ~ l l H o C ~  npOM3BOnUTCfl H a  OCHOBe p a C I t p ~ ~ e n @ H H f l  ab16opo~~b1x CTaTU- 

CTIIK. re~epanbwu COBOKYIlHOCTb iTO ( P ~ l I l e l ) ~  H e  nOJIXHZLI 6b1~b 0 6 9 3 a ~ e n b H 0  

0nH0poLUIof i  O l l eHKu  E i p a M e T p O B  E H C ~ ~ ~ H O &  COBOKYIIHOCTM. Bonee TWO, 

nnen o TOM,  TO r e H e p a n b w a  CoBoKynHoCTb  n3~ecma anpmop~o, 4)umepo~ 
n o n H o c T b I o  o~septaexa.  Tev H e  M e H e e  Qnmep npemonaraer, wo ~b160pKa 
O m t O p O W a f l  M YTO OHa peI lpe3eHTdTHBHa r e ~ e p W I b H o &  C O B O ~ H o m l  B OTHO- 

m e H n n  ee ]ulcnepcun.  TO npemonowerme nsnne-rca H ~ O ~ ~ C H O B ~ H H O U  npen- 
n o c ~ n ~ o l .  B C B R ~ H  c ~ T M M  ouema n a p a M e T p o B  renepanbeofi C O B O K ~ ~ H O C T I ~  

no Qnmepy H e  3 a c n y x a B a e T  nosepan. 
B s a ~ n m ~ t e ~ n e  c n e n y e T  ~ 0 6 0  sunenan ~ p n  CyulecTBeWHbM H e n o c T a T K a  

T e o p n w  9umepa o ~ b I 6 0 p 0 ~ b l ~  pacnpeneneaam. Bo-nep~lax, ~b16oprca u3 
r ~ n o r o ~ n ~ ~ e c ~ o i i  om~opon~oE re~epanbaofi c o ~ o ~ y n ~ o c m  &mepa n p e n c T a n -  

n n e T  cobon CMCCL C O B O K ~ ~ H O C T ~ ~ ~  O L M O P O ~ H X  n p m ~ o p o w .  Bo-BTO~W, T ~ K  
KaK ~ o J I ~ I I U ~ H C T B O  MaJIbM B b I 6 0 ~ 0 K  H e  PeIIpWIETdTMBHO reHepa11bHOfi COBOKW- 

H O C ~ ,  uancu nonperam n p m n n b H m  o n e n o K  n a p a m q o B  r e s i e p a n b l r o l  co~o-  
KYIIHWTII Ha 6a3e MaTIbIX B H ~ O ~ K  s & ~ ' ~ ~ B ~ F I & H o  M W .  B-TP~T~AX, B c T  C W M C -  

msecxoro cornacnm &mepa H e n p u M e H n M ,  K O ~ M  pegb nnm o su6ope owoil a3 

myx O T H O C I C T ~ ~ ~ H O  O ~ H ~ K O B H X  ~onenefi, n p e m m n a r e H H a o (  grin onuwina rc- 
~ c p m ~ o f i  C O B O K ~ ~ ~ O C T H .  



I I ~ O H C K I ~ ~  CTaTUCTuK X. AICaUKe (Akaike, 1973) pa3pa6m;vr wo~brft KOHCT- 

p)'KTUBHl& MeTOAMS PeIlIeHEiSI npo6nem, KUTOPYH) TPWUBOHHW CTaTIICTUKi3 
6arna He B COCMIIHUA pa3peunTb. P e ~ b  UneT 0 s ~ 6 o p e  omoir n3 nByX OTHOCU- 

TeJIbHO OAUH~KOBHX Moneneii (WCT cmnicmYecKorO cornacns). 
COTJI~CHO @ U ~ ~ ~ C O @ U U  AKaUKe, nm6an CTaTUCWYeCKUl nepeMeHHaR UMeeT 

CBO* npoo6pa3 B anne cnysaii~oii Benurrzwu c ee s e p o m o c m  pacnpenene- 
meM. f i n  onpenenem mna BepomHocmoro pacnpenenems ~lryvaJxH0ft Benn- 
WHM, ~ a r o p d  HI~N~YYIIIE- 06pa30~ cornacymn co cTamcmrec~oii nepeMeH- 
H O ~ ,  6~ p a r c p a 6 ~  KpUmp~ir nOA Ha3BWUeM ' L ~ ~ @ o p ~ a ~ n o ~ ~ i i  ~ p ~ ~ e p n f l  
AKaUKe" (Sakamoto & others, 1986). ~ O T  KpUTep~h n 3 ~ e p x e ~  ' L p a c c ~ m ~ s "  
M e w  cTamcTu~ec~oii n e p e ~ e ~ ~ o i i  n I~noTeTnqecmm Monennm. M e ~ w  
(6 paccTOXHlffiu He MOXW 6- BCnOJIb30BW MX OUeHKU peIIp3eHTarUBHOCTU 

~b160pKM B Ul'HOIIIemUU TJinOTeTUYeCImx Monenefi, TaK KaK MeTOA " ~ ~ c c w ~ ~ H N R "  
He B COCTOBHNN YnOBUTb PavM'IIin B K O H @ M T ) ' P ~ ~ ~ ~ ~  COIIOCTaBnSeMblX pacnpe- 
senemit. hnee  mro, TeHepaAbHW COBOKYnHOCTa, T.e. m n m u v e c m  Monenb, 
cornacHo Memny Ammce, ~e a6nsa~enmo n m m a  61m. omopo~~oir.  B C B X ~ U  c 
obmuenmoxeHm HanpauMmr cnemlwt i  nmon: 06a ycnoBm UHA~KTHB- 

nor0 ~ e ~ o n a  m u u r e w  He BmomrBHMcn. 

A~epmacKxifi CTiITHCTUK B. !&y~apT (1891-1967) 5IBJIXeTCR OCHOBaTe- 
JIeM CTaTuCTUYeCKOrO KOHTPOnn KaYeCTBa npOAyKUrin B npOMluuneHHOCTH 
(Shewhart, 1931). Ero IIporpe~c~~Hblir MeTOA Mom0 OXapaKTepU30BaTb qe- 
m p b ~ n  IIYHKW. nep~arri nymT: IIIyxap oueHnBan C T ~ ~ A ~ ~ H O C ~  A ~ H -  
WX, a ~ ~ 3 ~ p y n  KaYecmo npon3~ene~~ofi npoayrurnn. B~opod ~ ~ H K T :  UIyxap 
C T ~ U T  CBOU ~blBoLlhl He Ha omioii, a Ha rpynne ~b160po~. Tpe~nk nymT. nepBoe 
ycnosne UHA~KTUBHOTO Memna Mhuunemr (omopomocm re~epanb~oii COBO- 

K ~ ~ H O C T U )  smonHnemn: renepanmarr COBOKYIIHOCT~ Uyxap~a npeAcTaBnewa 
HopManbHwM WcnpenenemeM. O m a ~ o  LUyxap~ He paccwmBan c m c m s e c -  
KUB KPnTePnh H~pMaJIbHoWn no BU~OPOWMM mzwbw, TaK KL~K OH n o m a n  em 
OTjXaHUYeHHOCTb U YCnOBHOCTb. %~seprsrft II~HKT: wy~ap~ pa3pa6o~an yCnOBnn 
qnn onpenenems npenenoB cneuu@mwm, KmpHe 5IBNJIUCb IIHTepBaIIbm 
OUeHKaMU lVlX YCTaHOBJleHUfl KaYeCTm I I p O m U U .  
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C o r n a ~ ~ o  ~eopuii ZIE-, U I I ~ H ~ B O J ~ ~ H &  npoum m&nen, ecnu UH- 

wBUl$UIbH%e 3HaYeHUH, CpenHHe H CTanP.a@THHe OTKROHSHHff PaenOrtOXCXW 
Memy npenenami c n ~ ~ n ~ ~ u ,  s a twmesmw Ha ocnro~e ~ o p w n o m  pac- 

mfi npemoc~n~ok ,  cornacHo ~ o ~ o p o k  npon3sen- npw- CSHTWEI~ 

~ b ~ q m m n a i i ,  ecm ona Haxonnm ~ e x w  ~ ~ ~ A W P I M B  CrieUU$UKWHW. 5ra 
n @ m o c b m n o w ,  T ~ K  ~ 8 2 ~  He we %~Wrn, paeaoxawnsm B npeQenax cne- 
US@BXS~SR%, WM'HOT HOpMaRbHOe pXlIl%li.eHeSE%e; mrXM13. MOBSME, He 

npe3eHTaTUBHM B WEIOlfTeHHB ~0ph48J16~08 C ~ H ~ P ~ J B H O ~ ~  CO- 

BOkCYnliWOTW. 
B 3BrurmqeHne we@T EK~ST~,  YTO ~ q m  ycnoBue U ~ T W B H O ~ O  &%@To- 

na MslmneHw ( p e n p e n e m n ~ ~ w ~ b  ~b16awu) He s b ~ n o n ~ n e ~ c ~  IUympwu. 
, ' 

,2.6. ffn0m~88 e m m e e B a n  woJia 
1101wpoaa mwcmta npom%wm 

R n o u c ~ ~ i i  nmerrep I'. Twym n p e q w m  n a ~ ~ t t  nporpwcn~tibrg -OH, 

KOTOPHB npow3m p e ~ o n m n ~  B M-ORUP n p a m ~ e  c ~ a ~ n c ~ n b e c ~ o r o  KOH- 

~ p o r r ~  Kaqewm TIPO~~KUEUI @qucki, qu, S97%), Tamp anepnse s cmmc- 
TUM IIOIfblTaJICff BhIllORHPrTb o6a YCnOBIIS f i p & i ~ ~ ~ ~ ~ ~ ~  W e ' f o M  MhISIJteHAII 

b EWiep=bH@% COgOHynHOC;nr U ~p&eHW~~,Y@-?b s ~ 6 o p -  

perurn npaZcTntIecae npo6ae~s  K ~ ~ w ~ I L  A e ~ 4  +wsq n , ~  nH%%Hepp, 
n o w ,  %TO npomrufm ~ a n m o  TorAa WarecTeeHna, ~ o r m  am MO;TB&T~TB~~T 
oBpaslnt. Ta~war O ~ ~ & U O M  Tarynn CYHTaA IIpOAYr0l810, irOTQFatl06S3ta~~ X Y i -  
ulea ~npoTameKoeTato B omowemin BJWIW BH~~~IWIFX +KTQPPB. Tary- 

3 a ~ e ~ u n  npeAenH ~nsqw@nwuu ILIyxaq  aTuw o t i p q o ~ ,  T ~ K  K ~ K  a~ 
m m ,  t ~ a  egmoo6pmxe npoz.yrunrH roQwm B ~ X H ~ C ,  weM o o o m e ~ c ~ ~ n e  
np@xnard cneus@w~a~~N~.  i I 

,. MWA T~rynu coBepueHeB c ~eopeTmec~oit T o m  apeam, AK raK OH 

ocw~a)r ~a nowmu penpeae~ram~~ocr r  t~po~yrcy~a  o6parcuy. Ha GTaTuc- 
a3me  TO m ~ a y a e ~ ,  wo VeToy. T a w  ymaseTpopseT n e w  ycao~urrsn 

~ ~ H O N )  MeToxa araruraea. Ero 06pa3en wr.6 omopm ,ffiwepanbnaa 
colxo~yn~wm, anpons~ene~aas Ka~emBeRHaw RWJWWr W b  p e n w e m w  

-N~,RO, c npi3KTWIec~ok T O W  3peIim, M G l W  T8TkW 06WeT nBpf.8 HeAoCTBT- 
&%@. nep5& HeAocTBTOK: 06pa3eU (~e~ow~ W~O&Y~EOCT~)  E eWAOtryCa 
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CIlpOeKTPPOBaHLd OUeHeHM H a  OCHOBe B ~ I ~ O P O K ,  KOTOPble nOABepXeHM man- 
H a m  O~WICHWMIJX N H ~ O ~ M C H ~ M ~ ~ X  @BKTO~OB. T ~ K M M  oBpmo~, o6pa3eu Taryqn 
H e  eCTb U i l e a S b ~ L d B  O ~ W K T ,  I4 B CTBTHCTM'I~CKO~ TePMIIHOIIOrIIM T ~ K O ~ !  0 6 ' b e K ~  

MOXW 6b lTb  ~emopomioB l E ~ e p W l b ~ 0 i i  COBOKynHOcTbm. 

B T O p 0 e  HCAOCTBTOK: PeIIPeSeHTaTE(BH0CTb npoM3BeAeHHofi npO&yKUnn B OT- 

HOlUeHMN 06pa39a npOH3BOAXTCX MeTOAOM COKpallleHUll O T K ~ O H ~ H U R .  He- 
40cTaTOK YTOM) M m o ~ a  3 m 1 0 q a e ~ c f l  B ero C ~ & ~ K T U B ~ ~ M ~  npn o n p e n e n e H n n  

p E l 3 M q a  OTKIIOH~HH&. ~ M ~ H H O  3TO H CJI)OKRT OCHOBaHWeM V B e p m a T b ,  YTo 

ZIaHHbIfi C T ~ ~ T U C T M Y ~ C K ~ ~  MeTOA B ~ b I c I U e f t  CTeneHYL COMHNTeneH. 

HHA~KWBH~IP MeTOA MbIUlJIeHllSI B CTaTItCTsKe ~ p e 6 y e ~  BbInOnHeHMfl aByX 

ycno~nir: OAHOPO~HOCTL. reaepmbaofi c o a o K y n H o c T u  A p e n p e 3 e ~ ~ a ~ u n ~ o c r b  sa- 
60pKn.  %ki YCnOBEirt ~ ~ I J I E I  El OCTaMTCII B UeHTpe  BHUMaHllll BCeX Bb lqaDURXCa  

npe~c~mn~eneP ~ p a l l k ~ r n o ~ ~ o f i  C T ~ T ~ C T P K ~  3ana~a. 
1. T. 6ei2ec ycmorcnn @ Y H K ~ E O H ~ J I ~ H ~ ~  C B I I J ~  M e m y  B ~ I ~ O P K O ~ ~  n reHe-  

panb~off COBOKyIlHOCTbIO, T.e. YCnOBlie PeIlPe3eHTaTMBHOCTIZ ~b16op~n  
6mo B u n o n H e H o .  OAH~KO n e p B o e  ycnonne, O A H O ~ O A I ~ O C T ~  r e t r e p a n & -  

HOR COBOKYlIHOCTU, IIM H e  6 6 1 1 ~ 1  BblIIOllHeHO. 

2. B. J ~ K C M C  MCCJIeAOBWl C T ~ ~ K J I ~ H O C T ~  BpeMeHHbIX P m O B .  E ~ o  T e O p m  

6a3npomacbna iUIPMOpHOM 3HaHMM E H ~ P ~ U I ~ H O ~  COBOK~'I~HOC'I%~, IZpeA; 

C ~ W ~ H H O ~  B B a n e  B ~ ~ Y J $ I T H O C T H O ~ ~  paCIIpeAeneHM% ~ ~ P H Y M X .  TwM 

06pa?0~, IIepBOe YcirOBIte 6mo BbInOllHeHO. B~opoe YcJtOBUe H e  651.110 
BbInOXHeHO, TaK KaK . ~ K C M C  He OUeHMBan penpe3eHTaTPBHOCTb paC- 

I l p A e j r e H n S  AaHHbL% BM~OPKM no OTHOIIleHEIIO K BePDIlTHOCTHOMY paC-  

npeaenenltro 6 e p ~ y ~ P .  

3. P. QIiIIIep pa3pa6man MeTOAbI M ~ T ~ M ~ T U Y ~ C K O ~ ~  CTaTMCTMKM OUe- 
HOK n a p m e T p o B  I'eHepanbHoft C O B O K ~ ~ H O C T ~  il AIIR n p o B e p o K  rnno~e3 
H a  ocno~e ero c~poB~ol I  T c o p n n  o ~t.i6opo'i~b1x pacnpenenennax. On- 
HaKO er0 PHJX~KTHBH~I~~ MeTOA M b I U e H H R  OneDllUVeT H ~ O ~ O C H O R ~ H -  

~ P N  3TOM EHePaJ IbHM COBOKYnHOCTb @ ~ I U e p a  MOXeT 6 6 1 ~ b  U H~OAHO- 
PoAHo#. Bce 3TO CBWeTenbCTByeT 0 TOM, YTO 06a YCJIOBMR NHAJ'KTPB- 

H o r n  M M l u n e H n a  anmepa H e  B s m o n m m T c r r .  

4. X. h K e  IIPCaROXYUl MeTOA OUeHKM PJIn AByX OTHOCllT€XbHO OAHHa- 

KOBbIX M O E W ~ ~   TOT MeTOn IIO3BOJlWl PeIUMTb 3Waqy, KOTOpYlo KPW- 

T e p P R  CTY\TUCTHYeCKO~ CO~JlaCHS @PIlIepa6b~11 H e  B COCTOnHHR pmpe- 
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nrxim. AKanKe ,  KSUC P Yynpo~, nponwdmpym mem, w r n a c H o  K- 

poi2 cnysai4s;ur B e n a w H a  c ee B e p o m o C T H h l M  P a c n p e n e n e n n e M  e c T b  

n p 6 p a 3  mmcmsec~o~  n e p e ~ e ~ ~ d .  O m o  Amme H e  cyuen npn- 
nomElTb 3 ~ y  mem K p e m e H u m  r r p o h e ~ b l  OAHO~OAHOCTU. Sonee row, 
OH C'IIITaeT, rn ~ b 1 6 0 p ~ a B  ll3HepaRbHSLII COBOKYnHOCTb H e  06113awnb- 

HO nOIImWbl6bITb O A H O p O ~ M X .  CJI~LIOB~TI'WI~HO, MmOII &UKe RBHO 

n p m B o p e m  nepBoMy ycnonux, m a H o r o  M m a  MbnrureHnx npEl 

m a n n n  c06nx)na~b B m p o e  yenme .  
5. B. UIyxap~, co~mxmnb c n c T e m  K o m p o n s  Ka'IecTsa npommu?n, npen- 

nomn npoBogz iTb  mmmuecmd maim3 H e  no OLIHO* BbI60pKe, a no 
H e c K o n b u i M .  m y ~ a p ~  P n e p m a e T ,  YTO pacnpeneneme B b l 6 0 p o ~  pen- 
pe3eWTamBr io  omopomoB re~epanbnofi C O B O K ~ ~ H O C ~  ( H O P M U ~ O ~  

pacnpeneneme), ecnn om ~axoamcs M e w  npenenam cneuu&IKa- 

unn. O m a ~ o  n p e J e n M  c n e u n @ n ~ a ~ ~ n  H e  P a m H p m T  p n p e s e ~ ~ a -  
TUBHOCT~ KWOU ~bl60pKEf ~ o p ~ m n o ~ y  p a c n p e m n e H m  nom~y, 
npn m m e m  nepmro ycnom, mpoe yclrome n m m m i o r o  Me- 

T o p a  MbllIIneHKSl H e  BblIIOnHSleTCx 

6. r. Tarysn n m a e T c s  B b I n o n R u T b  o6a ycnosarr nHnyKTE(BHor0 MeTOIla 

MbuuneHuR.  Ero W H e p a n b H m  CoB0K)'nHOCTb - o6pa3eu, T.e. I l P O n F -  

C711 BI~OPKU OCHOBaH H a  MTepdTfiBHOM cnoc06e COKpBUleHNB W O -  

~ T e f i  M e w  B H ~ O ~ K O ~ ~  n ~ H ~ p a J I b ~ o f i  COBOKyJIHOCTL.lo. 0-0 o6pa- 
3eu T- - H e  WAeaRbHSLII r e H e p a J I > H W  COBOK)'nHOCTb, TaK KaK OH 

3 a B n c m  IT BnBnaflHUIl H ~ ~ ~ B ~ ~ C H U M ~ M  BHeIIIHRX @XTO~OB. M e w  Ta- 
ryw, n p u ~ e ~ x e &  !JJI~ o n p e a e n e H u n  p e n p e 3 e H T a m ~ H o c n n  B H ~ O P -  

KU, OCHOBaH H d ~ y 6 B e i c r u B H 0 ~  OUeHKe ~ & H O C W ~  M e m y  B ~ I ~ O P K O ~ ~  N 

re~epanh~ofi c o B o K y n H o c n d o .  B C B R ~  c WM H a n p m B m n  B ~ O K  

o6pweu H e  06S3amJIbHo nBJIXeTcx o A H o ~ o P J ~ o ~  SH~P-HO~~ COBOWTI- 

HOCT~TO, n p e n p e 3 e m ~ o c ~ b  m60pm B o m o m e m  m P  C O B O K ~ ~ -  

HffiTn H e  rapam%ipyerca. ~ O ~ T O M ~  o6a ycnonux UHL~~KTRBHO~O i w z w a  
mlunema we B ~ I I I O ~ ~ T C E .  









3 ~ m u e  cnenc~mx 3aBNCUT OT ~ H ~ H H I I  npnWHH, ymepman Cnu~o3a 
(Spinoza, 1951, c ~ p .  42). B CTaTuCTuKe cnencwne ecm sh16ap~a, a npuyntla, 
B TePMNHaX (PHK, eCTb OLWOpOmr88 HeBWUMaR mHeWbHm C O B O W -  (OHT). 
3Ta TeHePllllbHaR COBOKYIDIOCT~ (npnwa)  n o m a  6 m  u 3 s e c ~ ~ a  anpuopn, ecnu 
M ~ I  Ha~epeHbl o n p e n e m  KauecrHo B M ~ O ~ M ,  T.C. ee owopomocn (cnenc~me). 
Anpuop~oe 3 ~ w e  OHT - pe3ynb~a~noruuec~oro npouecca MbImemn, B pe- 
3ynb~are ~oroporo @op~ynupye~cn onpeneneHue B Bme  KCN NO MU. Tm, Hanpu- 
~ e p ,  MU npemwdeM cnenymuree onpeneneHue m OHT: co~o~ymcoc~sneyx rpynn 
ORH~WlLHaIx HeBWnMbIK npUsUH (OHn), 6naronpunmarx (5) u ~e6naronpum- 
H ~ I X  (Q ), o6paye~ OHT. Enaronpumbrc npm-I o r a b m m  nmomTenaHoe 
snurrwne wa c o 6 ~ ~ n e .  He6naronpm~me n p n Y m  o~mbmamr OrpnnamnbHoe 
BnUHHUC Ha co6mxe. 

~ T U  nee rpynnbr HeBJlnUMbIX IIpUWH owopombIe, ecnu co6nmnam~cs 
TPn YCnOBUa. B 0 - ~ ~ P B ~ I X ,  IIpUYnHbI ZOnmwbr 6- He3aBUCUMMM1.l. Bo-BTO- 
pux, w a m n  rpynna npurnH xapax~ep~3ye~cn csonM nOCT0'OIIHHMM BnumneM 
Ha cncnc~~ne.  B-~pe~bux, B ~ P O P T H O C T ~  6~x~ronpnnwo~o ~06b1~tln DOCMIIH- 

HBR. 

~ K H M  0 6 ~ 0 ~ .  nepBiW nKCUOMB @OPMYL~RPYCTCX B TePMNHilX TeOpHH 
B ~ ~ O % T H O C T ~ #  CJIellyIoluUM 06pll30~: OHr BCTL, BOPOXTHOCTHOe pacnpepene- 
Hue Eep~ynnu, ecnH onHoponmle HeBlllMMMe npMCIuHM (~e6naronpnn~~ble  
u 6naronpun~~ue) 0603~aram~c11 HyneM A e n n ~ ~ u e i i  (Pnc. 3.1.1). 

BOKYnHOCTb B Bune OmoMep- 

mPaK=Pu3YeXB nOCTOIIHHo# sepomocnm 
6 n ~ ~ o n p n m o r o  C O ~ ~ I T E I B  (P) 

moe onpenenerne 06ycnoanmo npawUlnoM MOIW3lua - B c e ~ t  mCX- 
u ~omywa (Ghmh, 1988, CTP. 23), a T m C  ngrmurtnW m-~a (n = I). 

3.2. B T O ~ ~ H  ilKCMQMa 

weM HeBUmMblX IlpH'iSiH (6rr~oITP~ff~tnsr ~ e 6 n a r o n p ~ r m ) .  nOR 

m6nanonpwm~boc npume p m e p  s i a 6 n m w ~ o m a ~ ~ 1 ~ a  (attmwu- 
m oo6mua) MenbIIIe cpemif, nQflBnrrSM1SM 6mwonpnmm W % H  - 
c e ,  a non mmmeM o k x  n p m w  - p m  opsmefi. 

W M  06piu0M COWTaHK4 MCiUW OmO- ~ ~ B H J @ % B d W  nQUfolaaMR 
p t n e n m  pamep ~ c ~ m  n ~ ~ y a w s f o w  na6mnema ao 

K cpcmeft ~ c m n e c ~ o t i  ra~e-~ofi COBOK~~HOCTA npB Y6)IO- 
cpemeti OHT. 31% ~ Y ~ T Z U W R ,  B cmVBwWBBN C 

y~a* ,  cnenyrome PUG. 3.2.1): 

d m ~ e m e  cnsnye~ w- 

~ b m :  Beposrrloem C.~XSWX m e m k  BISIU~~IWTOX apn ywro- 
U 3 W W .  %J 3H-, 

a e ~ t m a t d q ~ a o e  kar~me~@~hbm.~a6n lopme maem C B O ~  8epoa- 
~ e w = T e -  - 
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O M O ~ O ~ O ~  CTaTUCTUSeCKDe UWBHwWCbHOe ~a6nmfieme CCTa pe3ynb- 
rar annmnn cnomoru c06mnu, CocTwrnero n 3 m x  OHn (COT~I~CHO npnmn- 
ny mmq?da). Omopomm c m m c m e c m  c 0 - o ~ ~  (mopomarr ~ ~ 6 0 p -  
Ka) eCn Pe3YnbmT BJlnlWlll HeCKOlIbKUX CnOXHbM ~06bITUfi, K W 0 e  U 3  KOTOpbIX 
C ~ ~ T O U T  113 p y x  OHn. Pacnpenene~ue 3 ~ n x  CJIOIKH~IX c06b1ma onpenennercn 
06auc~xi~mb~aun + ~ K T O ~ ~ M .   TOT (P~KTOP mnxen:x sepomocnm nonsnemn 
6naronpnrmrom co6mmn (P) omopomoli nesnmoff  r e ~ e p a n b ~ o a  cosorcyn- 
HOCrU (OHr). B B P O ~ O C ~  onpenemeTpa3MepH c p e m  s e n m H  OHT 
u penpe3emam~~ofi B J S ~ O ~ K U .  

B ~ a ~ n m q e m e  npaBoMepHo cnenaTb cnenymmne n m o m  OTHocnTenbHo 
B ~ I ~ O ~ K U ,  p e n p e 3 e w ~ a ~ a ~ ~ o f i  OHr (Pnc. 3.3.1): 

1. CP~PMA BenUWa Bbmoprar ( j 7 )  panna cpemek senaquae OHT ( z)*. 
2. Ban CTaTUCTn¶eCKOl'O pacnpenenCHKX (B TepMKHBX K O ~ ~ @ U ~ I H ~ H T ~  

acnhlnaewnw, sk) manoraven B K Z ~  pacnpeneneHun OHT (B TepMnnax 
seponrnocTn 6naronpnm~oro co6bmrr, P). 

*x=z  , ecna 06e rrepeMexnbre sbrpaxeabr B OnunaKoBbm ennuam nmepe- 
Hm H UMeWT OA~HBKOBbIe rpaHUqbI K O J W ~ ~ H ~ .  



IIepme ~ p n  ~ K C ~ O M ~ I & ~ M Y ~ U P ~ ~ ~ T  onpenenema on~opomoii n e v ~ o i i  
re~epanmoii c o ~ ~ ~ y i u i o m  (OHT), mmcmecKoro r n m n n y a r r a ~ ~ ~  ~a6nro- 
senna a x a p m p u q w ~  cm3b M e w  pacnpezenemeM OHr n omopomm ma- 
mcmsecrmw pacnpenenemew. Uemepmn aKcsioMa @opaaynupye-i onpeneneHae 
omopomofi c ~ i m r c ~ ~ y e c ~ o l i  C O B O ~ O C ~ .  

06mac~eme s e m e p i i  axcu6im m nawHaeM c mmsa oxRiIaeMbW B ~ I -  

6 0 p ~  (n = 2), n3BneseHHant n3 OHT c P = 0.5 (Pnc. 3.4.1). O m a e w e  Bbl60p- 
KU YUM CAO-e c0tix.1~~11 B ~ I ~ M  B T ~ O ~ ~ ~ Y ~ C K U X  3HaqeMIDL penpe3emam- 
Hwm (T3P): 

4 1 n P 1 = 0  
Z n Z = 0  
4 C n i 5 - 1  
Zn41=1 

nep~fde ABa CIIOWtbLX co6bnurr~e ZBJlZWTCS penpe3emamBHIJMU B OTHO- 

memn OHT, nO3TUMY o m  060mawo~cn Hymfu. n o e n e m  ma cnoKHlm co- 
6 w n  penpe3emmBHble, nomMy o m  O ~ O ~ W ~ ' I ~ K ~ T C P  e m u w .  

Tenepb paccM0TpHki BOnPOC o pacnpeAenemn ~epomocrefi  cnowux CO- 

6mwmi. B e p o m o c ~ s  nomnewin ~ a x g o r o  cnomiom c o 6 ~ 1 1  %blPNCR)ICTCB no 
npaeany w m e m x  BeponTHOCTefi ans m m c -  c o 6 M  npx ycnoena, rrr, 
~ e p m o c ~ a  6naronpuamoro cq6pnpya O W  nmecma. Pacnpe~eneme sepom- 
~ m l i  cnoxmx co6wmi4 no T3P 06pa3ye~ sepmmccTnoe pacnpeneneme Fep- 
Hynnn. Bepomffi~b nonwemn B n m p u m o r o  w6b1m ( p )  m m  pacnpew- 
IIeHUX I$YHWEOHWI~HO 3BBBCBT OT P (PBc. 3.4.1). Tap KaK p = P = 0.5, 'ID 

penpe3ernrn~~oc~b  pacnpenenemn~~pomnoc~eji cnomboc cotimz& no T3P B 
antomentin pacnpenenemn B~pofffsroc~& OHI' pama 100%. T a ~ o 1  xe npouem 
p e n p e ~ m ~ w o c m  uhteeT m c ~ o  a B mowemin myx nepeMemm: nepcMeH- 
Has T3P B nepeMennan OHT cooTom a3 O~HaKOBOrO cocxmomewen (50%) 6xa- 
ronpmTHELX n ne6naronpnmim co6hnj18.Omo penpe~emmm~an nepwes- 
HW PaCnPenWreW T3P C-nTWW ~ 5 0 %  ~ e n ~ ~ ~ r ~ d ~ ~ a  WOX- 

ga cnoxma c06bmrti c@op~yxspye~ c n e m l q m  06piuO~ (pnc. 3.4.2). Pacnpe- 
ne.leHue T3P p e n p e 3 e m B ~ o  OW. ecnn co6n1onamn ma vcoo~m: 



2. Pacye~ ~epoamoc~ef i  T3P BOSMOXCH TOJI~KO npa ycnoenn,   TO sepo- 
3lTHOCTb ~ J I w o ~ ~ H J ~ T H o ~  c o 6 m n  OHT H3BeCTH'\. 

3Tn nsa ycnoBnn npnMeHnMbr, Korna pesb nneT o paenpenenemin omnae- 
M b I X  CnO>iCHblX C06bITnA ( H ~ H ~ ~ J I I O A ~ ~ M O M  pacIIpneJIeHU~). Rrl~Hble YCJIOQAX He- 
npxMemm, Korna perb nneT o H ~ ~ J I I O ~ ~ ~ M O M  pacnpeneneHnn ( C T ~ ~ ~ T M Y ~ C K O M  
paenpenenema). I I p n w ~ a   TOM^ cnenyfouilll. BO-nep~m, Ha6nIOllaeMilll nepe- 
M ~ H H ~  He MoxeT 6MTb npeo6pa30sa~a B nepeMeHHym 6naronpunmb~c u ~ e 6 n a -  
I'OnpHXTHbIX npnYMH C TeM, W O ~ M  6bl'Ib COIIOCT'BMMO~~ C nepeMe~~0h OHr. Bo- 
BTOpMX, BepOSTHOCTb 6naronpnmoro C O ~ M T ~ H  OHr ~en3BeCTHa, A 1703TOMY 

HeB03MOmO BM9nCnllTb ~a6nlondeMble WCTHOCTPl. BO n36ema~ue BTUX TpYDHO- 
c ~ e l ,  H ~ I ~ J I K ~ ~ ~ M O ~  paenpenenerne nonmo conoc~asnnmcn c pacnpeneneHneM 
T3P. 3 ~ 0  pacnpencneHne conocTaeuMo c Ha6JIIOnkWMbIM pacnpenenemeM, ecnn 
nocnemee npeo6pa30na~o B ~ ~ n n p m e c m e  3 ~ a r e m  penprxm~dmHom (33P). 

Pacnpenene~ne T3P p e n p e 3 e ~ ~ a ~ n ~ n o  pacnpene- 
neanx, OHT, T ~ K  KaK: 

1. npOUeHT peIlPe3eHTdTIIBHblX CnOXHbIX co6nr- 
 aft p=eH 50%, 

2. BepOHTHOCTn nOXBneHS3X CJIOXHbIX c06blT& BbI- 

w c n x m x  npn notdomi Beponmocm Gnaronpn~~~oro  
co6b1rua pacnpeneneHnx OHT, T.e. 

P = 6 (P) 

:, LIeT13Cv& WCAOMd: CT3lWCSII 

~ M C )  ])(fllpe3CHTilTMBHd OHT, el 
cnpencneHnm T3P. ,Urnas pen 
OBHHM (PHc. 3.4.1): 
n e p e ~ e ~ ~ i l l l  33P n nepeMeHt 

R U S K  peIlpCXHTBTUBHOU WBO 

Cxonc~no Memy nswn nnnar 
npeneneHua xapa~mpn3ye~cj 
Ilecca) n O n M 0  6blTb paBH0 5 
w n o y  pcnpc3ewams~oc~n) 

:HTOB ~ K C U ~ U C ~ ,  ecnn pacnpcne 

rne 



1. O ~ I H O ~ O ~ I H ~ I ~  HeBWUMbIe  lIpMYUHbI (OHn) o6pa3ym~ O n H O p O M O e  CTa- 

TUCTIIYeCKO' UWUBWFi l IbHOe  H ~ ~ ~ ~ L I ~ H Y I C ,  OnHOPOnHYIO CTaTUCW'IeC- 

KYIO C O B O K ~ ~ H O ~ T ~  (BH~OPKY) YI OZIHOPOIIHYK) CTaTNCTR9eCKYX) r e H e -  

panbHym c o m K y n ~ o c ~ b  ( n e p w  a ~ c x o ~ a ) .  
2. CT~TNCTUY~CKO~ UHrUiBUAyaiTbHOe H ~ ~ J I I O A ~ H U ~ ,  T.e. OAHOpOAHWl HeAe- 

JXUWJI BhmopKa,  eCTb KaTeI'OpOPIIII BepOffTHOCTHaR C ee npoo6pa3o~ CJXOX- 

HOIY) CO~HTW. C J I O X H O ~  c06~me COCTOUT KaK MuHMMyM U 3 n B y x  sne- 
MeHTapHwX co6sr~a8 ( ~ ~ U Y U H ) .   TO O r p a H M Y e H u e  H ~ O ~ X O ~ U M O  nnx 
TOIY), Y T O ~ P  COXpaHPTb ee penpe3eHTaTBBHOCTb B OTHOllleHMU OHr 
(~mpan BKCBOM~). 

3. O ~ H O ~ O A H ~ R  CTaTPCTU'feCKaSI ~ ~ 6 0 p m  n o m H a  COCToRTb KaK MnHMMyM 

M3 YeTbIPeX UHAUJ3UlIyitlIbHbIX ~ a 6 ~ 1 1 o j l e H U h  2Wl TOIY), ~ ~ 0 6 b 1 6 b l T b  pen- 
p e 3 e H T a T U B ~ o h  B OTHOIUeHUU OHr. ~ T U  OflHOpOAHbIe PHnYIBUnyaiTb- 

H H e  H ~ ~ J I I W ~ H U ~  06pa3ym~cff n O n  BnNRHUeM OHn, YI BUA UX CTaTHC- 

TMYeCKOrO p a c n p e n e n e H u f f  TOT xe, YTO M sun B e p o m H o c r H o m  pacnpe- 
n e n e H a r  OHT; a ux c p e n H u e  p a s H M  ( ~ p e ~ b x  ~ K C A O M ~ ) .  

4. C T ~ T M C T N Y ~ C K W  COBOKynHOCTb AaHHbIX (~b160plca) p e n p e 3 e H T a T U B H a  

OHT, ecnu B m o n a n m T c r r  cnenykuue ycnoses ( r e ~ ~ e p ~ a x  a ~ c u o ~ a ) :  
a) Cxoncmo Mexigy  BWOM pacnpenenemn 33P u peIIpe3eHTaTUBHbIM pac- 

n p e n e n e H a e M  T3P pamo 50% a 6onee. 
6) I I e p e ~ e ~ ~ b ~ e  33P a T3P nonx~b l  MMeTb O ~ U H  npoo6pa3 penpesema- 

TUBHOB COBOKYIIHOCTU CJIOXHbIX ~06blTYIf i .  

B 3 a W H ) P e H U e  Cne.4yeT OTMC?MT~ ABa MOMeHTa. B o - ~ ~ P B ~ I X ,  BCe P e ~ b ~ p e  aK- 

CMOMhl OCHOBaHbI H a  IIpUHUMne MOHUSMa: BCtXeHHal  XPCKpeTHa A KOHeYHa. Bo- 
BTOPbIX, P n W H a R  3 W a Y a  aKCUOM CBOAUTC54 K I IpOBepKe OnHOpOnHOCTYI CTaTNCTU- 

, ' fecK08 COBOlcynHOCTU, a Cj7enOBaTeJIbH0, Gi K nPOBePKe H ~ O ~ O C H O B ~ H H ~ I X  npenno- 
C ~ O K  T~WUUOHHOB CT~TUCTMKM. 

Enn n p o B e p m  p e n p e 3 e m ~ n ~ ~ o t i  O ~ H O ~ O A H O C T M  (PO) C T ~ T M C T A ~ ~ C K P X  naH-  

HbIX, T.e. aTlR paCYeTa KpMTepUR PO, HaM H ~ O ~ X O A H M O  Pa3PeUIUTb ABe 3aAaYU: 

1. P Z ~ ~ ~ O T K ~  MeTOAa iura Onpe.4EJIeHlUI @ ~ I ~ K U U O H ~ ~ T ~ H O ~  CBff3U M e m y  

BepOffTHOCTffMEl ~II~TOIIPIIIITH~IX C O ~ ~ I T Y I ~ ~  (P , p) .  
2. ~ p y l l n l r p ~ ~ ~ a  H ~ O P O B  HeBUAUMblX B U ~ O P O K  I t 0  T P n a M  U XapaKTepNC- 

TUKa penpe3eHTaTNBHbIX TUnOB. 

4.1. ~ P ~ H & R ~ E ~ u I  cnssb M~BIPIP. OHr 
R sa6apow QHB 

llpennonmm, BQII p p r c n o n ~ ~  rnw WWH- m- 
OHB, H ~ B ~ ~ ¶ ~ H H ~ I M U  U3 OHT (b. 4.1 . I ) .  AXWAS ~ T s ~ X  LNI~VB m a m M  B 

conro3fT sf3 wrfqe* ;WrOmmx 

[CC). 3-e~ 31% CC B mopmWcIEBX ~WL'I~EIPIBX pen-mB- 

ocm noaanexima xmuoro CC, n p m m n  

T3P ~ ' ~ e p o l m w ~ o p  pacnmnmue &pWjUit 1cmp0e xapan- 
~ e p o a n l o m ~ i  6 m ~  eo6blTkrr p. 3Ta . TL. m o -  

runuogo- capo-  &mnm= om 
e @ ~ K I ~ ~ O H ~ H O ~  C % ~ ~ H ~ W W V  p H P n- H a m -  

m a a o m  paonpenenem T3P c~fezymw - (hc. 41.1). 
sa p ~ q ~ ~ e ~ w p ~ O H ~  

q = (9' + P1)h 
,- 

(1) 
p = 2PSh, (2) 

(3) 

2PQq 
p =gl+p3 (4) 

npooTw npe~6pa30~amii4 y c m a B a n B a e M  ~y1i?&io~811mylo om33 

, I  

(5) 

G O ~ H ~ H H J (  cnejlyro~em ymoBHs: q + p = 1 
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Hc mmm-n pqmeq m o p  cc ~ n , m  243 m~ee Y ~ M  50% 
P;nwTemd- ~ Y ~ ~ P O E .  3Mw& e c d  peqursru- mpaua~enb- 
noro +amow 

P C ~ ~ C & , T ~ ~ ~ ~ B B H ~  m-occsre pacnpwnemn CC H T3P (PW-CC, 
PBP-TIP) hnw3e- O h ,  iU;+ o m  ~ L I O B R ~ T B O ~ ~ T  CXTCJQW- YE. 

~ O B M ~ S I :  ' 

1 .  U e p e ~ e ~ n a s  PBP-CC COCTUUT n3 p e n p e 3 e ~ ~ a m ~ ~ o r o  ~ a 6 o p  CC. 
2 . 3 a e n c ~ ~ o c i b  p OT P ( P ~ H W O H M ~ ~ R .  





l'pe6o~ame npmuuma CXO~CTBZ wemy pcnpeneneHnm 33P n T3P cxon- 
em0 n o m ~ 0 6 b l ~ b  CyIueCTBeHHOe, T.e. OHanonXHO $locnfTaTb 50% A 6onee. 

Tpe6owue npmuuna coameTcmaa: newemme 33P w T3P nonmnar co- 
omrewmoBam o m o ~ y  nyoo6~3y B  me penpe3en~anr~~oro ~a6opa c n o m ~ x  
c06mfi. 

Kamablk a3 BmeHa~nmmx TFX npuHwnoB meeT C B O ~  cnenu@n~w~ym 
wxasy. T ~ K .  3anar1a npuHunna noynnrca - onpencnnm Tun penpe3enTawBHoro 
~a6opa CnOXHHX ~ O ~ M T U U ,  Ko~opb~fi COOTBeTCTBYeT lleppe~e~~0Zj 33P. 3and.ra 
~pUHlInIKJ CXOpcTBa - paCGmnTh CTeneHl penpe3eHTaTXBHOCTn pllcnpeneJIeHS4s 
33P B OTSOWeHUU PeIIpe3eHTdTnBHOTO pacnpcAeJIeH3i~ T3P (PRO. 5.1.). 3ana.rd 

HHs T3P. 
K ~ K  yme 6mo e w m o  Barrue, pacrm KPO sblrlmnenn npn ycnoum cnpa- 

nenausocTu nposepne~ok npennocmrn. 3 ~ a  npemoeHnKa npennonxacr, ao 
pacnpeneneHnc 33P, x u  me KaK A pacnpeneneme ~ a 6 n m n a e ~ ~ x  KaHHbIx ( ~ e -  
npeo6pa3o~aH~oe), n m m o  6H~b O A H O M O ~ ~ ~ H M , M .  3m pacnpeaeneans smn- 
IQTCU O ~ O M O W ~ H ~ I M H ,  ecm pawpenenerne 33P ~ I I ~ ~ ~ C H T ~ T U B H O  pacnpene- 
n e w  T3P. Ann o n e m  mt penpe~emwBHocm K O ~ ~ ~ D H T  cxo~ckia (Kc) 
emiicnnma c no~olla-M @op~yn 3.4.1 unn 3.4.2. b p n p e m u ~ n  3~ux  ~ ~ 1 1 u c -  
ne~nfi ~ a s u o u ~  OT ~ n a  PHCC, T.e. M Tuna C nna m' T A ~  D. Ecna PHCC 
npencmneH TunoM C, paenpenenexme 3 3 P  nomo;6bi7a p e n p i e ~ r d ~ m ~ o  p c -  
npenenexmlo T3P npn ycnoouw (cornacno npnmuny n o c n a o ~ a ~ n a ~ o c m ) ,   TO 

Kc pmeH u n ~  &blue 0.5. Emu PHCC npewTmneH mnoM D, pwnpeneneuue 
33P n o w o  6bl~b p e n p 3 e ~ m m o  pxnpcneneHuw T3P npw ycnoBHn, YTO Kc 
pWeH HnU 60Rb~~e 0.75. 

Busom. C h a n i c ~ ~ r e c ~ m  B H ~ O P K ~  mnsmca owopomofi, ecnn oHapenpe- 
3eHTdTHBHt1 OHT. PacnpenWIe~~e CT~TUCTKYecKMXnaHHbIX TBKO% B H ~ O ~ K U  o6pa- 
3yeTEX nOn CylueCTBeHHbIM BnNBHFfeM O~ '&XCH)IT~R~HO~O @ m ~ b ~ a  (p). B n n n ~ ~ e  
H ~ O ~ ~ ~ ~ C H U M ~ I X  ( H ~ & ~ B ~ c T H ~ I X ) ' @ ~ ~ O B  He XBnseTcn C Y ~ I ~ ~ C T E ~ H H ~ I M .  Ecnn xe 
BJlUSHXe HeZi3BeCTHbIX @WTOPOB CylUeCTBeHHO, TO CT&JWCTHY~CW 8b160pKa He 
npuroma nns w m n ~ ,  Tax KW ona HeomoponHm. Ann ouenlul npnronwocTn 
C T ~ T ~ C T H ¶ ~ C K O ~  BY~OPWI ~ O Y U T b l B i f e T C R  KPO. 9TUM KpUTepUeM ~ p O B e p ~ ~ ~  
rpe60smu~ Tpex npuHunnos: nopma, cxancma U comeqwnP. ,B.znonneme 
~ p e 6 d ~ W 8  ~ p e x  npuiimnod c~@.u&nbcmye~ o &, c~akcn r -  

; > -), ? < , . ~ ,  ; # -  rec* ~ b l 6 0 p ~ ' p ~ n ' ~ e ' h d B h a  ow. ' ~ '  '. 
KW~ienuh KPO na~otmurro MoxeT ij&d c & o ~ v n n ~ r r a d i ~ m i  'G~TE?C&- 



me ecm cnomoe c06me, mmesexuoe ~3 OHT. Co~o~ymroc~bxe  c m c -  
cmx ~a6nl0neHXii e c ~ b  C O B O ~ O C T ~  c n o m  c061md. M m o  IM CW- 

3Ty C0BOK)'nHOCTL ~ ~ I I ~ ~ ~ ~ H T ~ T u B H o ~  B CYIFlOmeHSiEi OHr? E c ~  OTBeT Ha 
m7 Bonpoc y r e e p ~ ~ e n d ,  TO Haua COBOK~IIHO~TL clllmcTmecmx na- 

o n e m  omoponnan. 

i 
llpepnaoomi~, .no w i a  co~oxynaocn. mmmsecrutx w~6nmne~lrd omo- 

mas. Ann nposepm moil npennocbinm H ~ ~ ~ X O A U M O :  

1. npeo6pa3oriarn H a 6 , W J l ~ ~ e  mnbie  B ~ m a p u ~ e e m e  3waqenng pen- 
pe3ema~w~noc~w (33P). 

2. llpo~epum CXO~GTBO ~ e m y  pnpweneHanMu (wahmonaemndn n He- 
~ a 6 n m ~ a e ~ b m ) .  

3. n p o ~ e p a ~ a  coome.rc.rrult aeway n e p e ~ e ~ ~ l r l ~ ~  myx pacnpenenemfi 
( H ~ ~ ~ W X I B ~ M ~ I X  N nena6nmnae~bax). 

nponep~a wmeil npemocarnw! n p o ~ 3 ~ o ~ m ~ a  B pe3ynbrd1-e manma ycno- 
TIPEIHUUIIOB: n o m a ,  cxonc~wa a c o o m m ~ ~ n x  ( h c .  6.1.0). 

IIpo6ep~a o ~ o p o m o c ~ a  
OTZl'ZCTUYeCKNX AWUX 1 p z q  

J - \1 





F ~ K  KaK KC < 0.5, TO IIHJWBUIIYiUIbHOe ~ a 6 n m n e ~ u e  (X = 5 )  ~ e p e n p e 3 e ~ ~ a -  
TMDHO, T.e. B TcpMnHax T3P  OH^ p a n w o  Hy,!m. P a c c ~ o a ~ n e  M B W y  2 (2.75) n 
x,,(S) 0603Ha~ae~cS e n t r ~ v l l l e f i  H nPIIMeHZCTCfl MR M3MCWHNR PilC'ICTa ULKiLllbl 

"g" ( h e .  6.1.1). 
TWOB n e p ~ b l f i  3Mn WUEJa. B ~ o p o i i  3TW iIHUB3a - 3SMOHa lLTKUbl "g" 

L I I K ~ o f i  "v" MS BOdTHXeHMR ~ O ~ T H O &  COnOCTaBliMOcTH e0 ~ u 1 0 f i  T3P. Y U O B M ~  
COnOCTLBllMOCTN BbmOllHSlOTCB, eflM B H W m U b H b l e  3Hkl'lCHM X~e6AKYrcfl B 
nwnenax 0 N 1 B ~ H ) ' w T ~ L ~ ~ .  ,482 nanonnennx 3~oro y c n o B m  g,,, (0.89) a- 
S4eHReTC)I 1, TaK rpaK OH0 O ~ ~ ) ~ ~ Y ~ T C I I  non Mll9HEleM penpe3eHTaTllBHOrO c l l O m 0 -  

r0 C O ~ ~ J T N B  '% n 3. B COtvrBeTOTsRI5 C 3 ~ 0 k  3 a M e ~ 0 f i  OcTmbHble 3HkltleHAR "g" 
(0.67 H 0.22) neyecYHTbr&iW)Tcn B eLptnnrrax ~ 3 ~ e p e r n s m b l  "v" (0.75 n 0.25). 

C n e m  OTMeTllTb, q T 0  ~ ~ ~ C p m y p w n x  pacnpenenema no uKme "v" coxpa- 
HReTCa n p e m e f i ,  T.e. aCBiMbfeTpHfl pdCnpeAeJleHIifl no UIK2UlaM "g" n "v" OmWa- 

X O B ~ .  

B b l s n c n e ~ w r r  33P (v) 

~ ~ 1 9 l l ~ n e H H L l e  33P llvATO& )4nH IiCCReUyylUierO klHlbTW3R CT'dlMCTAL~CCXOR 

~ b 1 6 0 P ~ ~ ,  eGlH OHM y4OlmeTUOl>~lOT ydJIOBUl0 I l p U W n a  ROVU4Ka 33'0 yG.lOBne 
y n o s n c . t o o p s c m a ,  ecnci 33P p a c n p e n e n e H b r  n n p e n e n a x  UH; :~R"JIOB T3P 
(Ta6.1. 6.1.3, npuMep N?1 n 2)j 

I 
I Ta68urca 6.1.3 
1 n p n ~ e p  r&1 

M H T C ~ B ~ L I  T3P (TUT C) 33P 

0 0 0 0 0 

0 0 .0  - 0.5,) 0.5 0 . 2  0.1 0 

1 0 . 5 1  - 1.00 0.51 1 0 .99  I 1 I 0.52 I 
I I 

1 n ~ 3 4 ~ 0 p F h 2  

M H T ~ ~ B O U I ~ I  T3P (T+ D) 33P 

0 I 0 0 0 

I 0.51 0.60 I 0.99 1 

I 
I I 1 1 

I - 

B nepao~ n p n ~ e p e  33P p B npenenax mmpsano~ T H ~  C. Bo 

m p o ~  npmiepe B3P n H T e p n a n o s  Tuna D. 

HklU1eM (Ta6n. 6.1.4), TaK K t S  

I Tndnuya 6.1.4 

b p u r m n  nopma 

I 

4' 



. . .  

6.1.2. np- &tjncrna.' Bbmon~epe ycnosnn nor0 npnmnna ltpagHe 
~eo6xonn~onnn yc~&snennn c x o n + ~ a ' ~ e M  pacnpenenennm 33P n T3P. 

ITponepm npnauiina cxonma conpo~ox~ae~cn  pememeM Tpex npo6xw: 
npoLw+ia COnOCTaBWOc~ MeWY m y M  pacnpenenenasm, npo6nehnd nlr6opa 
cnrncmsecltoro nora3aTenn nnn packe~a cTeneHn cxoncTsa Memy ~ B Y M R  pat- 

npenenemm, npo6ne~a pamepa mTepsana cxoncma. 
~ I ~ O B U  nw6nehda. Penpe3e~~arnnbe pacnpeneneHne T3p ecTb omnaeMoe 

pacnpeaeneme, npencnlsnen~oe B snxe seponmocmoro pacnpenenems Eep- 
~yxnn.  Bnn   TO TO pacnpeAeneHua 06ycnonne~ ycnosneM p = j  (Ta6n. 6.1.5). 
3TO ycnoBne obnsamn~oe. OHO rapmpyeT nonwyro conocTaBnMocTb myx co- 
B O K ~ ~ H W T & ,  TaK lC3K pa3MaX MX ltoneba~x$i TaKXe O ~ H ~ ~ K O B & :  OT 0 80 I .  

B T O D ~  npo6newa. Cxonc~so Memy A B ~ M X  pacnpenenennnMs+, 33P w T3P, 
ns~epxmcs l t o W m a e m w i  acwerpnm nna 3~cuecea B nmeM npmepe npn- 
VBHffeTCR K O ~ @ ~ $ H ~ B ~ H T  3KC4eCCd, TaK KaK s~ (Y)  = 0. 

T~ernn npo6ne~a. P a ~ e p  nmepnana cxoncma (Hc) ycmammaeTcn B co- 
0TBeTC.TBXX c IIpaBpnOM, c @ o ~ M ~ ~ M ~ o B ~ H H ~ I M  ~pHHUUn0M peIIpe3eHT2lTUBHOC- 
m. C yseToM ~ T O ~ O  npaswna, CXOZCTBO M e w  pacnpenenemnm 33P u T3P 
c w m n  c y w e c ~ ~ m M ,  ecnn maoneme K O ~ + @ N L M ~ W T ~  3KCUeCCa 33P (kr(v)l 
QT K O ~ @ @ U U Z ~ H T ~  3KCUeCCa T3P [k (y ) ]  P 2 H O  50% HilH MeHbLLle. 

~ ~ M H E ~ M W  BO BHMMiWle BbIlIIeCKa3illlHOe, PaC'XeT KO~@@WA~HT& CXOnCTB'd 
B HaLueM npaMepe smommeTcn c npmeHenneM cnenyl~ueh @OPMY~LI: 

(1.36 - 1) 
KC= = 0.64 

1 
KO-qmm c x o n m   pa^^ 6496. C~SJXOBWJI~HO, ornuroleme pacnpene- 

nerulc 33P OT papep . enem T3P m cymememo, OHO p m ~ o  36%. 

, 6.1.3. npaewm ~ B ~ T ~ I W .  h m m p y s  rim npnMep,menyeT cm.laTb 
ene.aymUUae B~BO&I: 

1. nepesle~lrgs pampeAenemn 33P c o o ~ ~ m m y e ~ ~ i i n y  C. 
, 2. Pacnpenenemn 93P ur T3P cyluemeHwo He pa3Jrrr~0TCn. 

C~~e~ywnwZi war - nposepxa gcnoBnn upamma c m m m .  DTO ycnoilne 
(popnaynnpya~m T~K: nepewenme p a c n p e ~ e x e ~ ~  33P BI T3P CooTseTCTByK1T 

~wny nabpa omopopiaor ~ e - w  BU~OPOK, T.e, CC. 
B HameM npaMepe rn pacnolraraeM i ~ y a d a  oaso*)URE n m w :  Ha- 

6JllOme~are X He~6Alo~ZWMble. Ha&rnLeiewarr costa~iioCTb $+- llpeZkc%- 
. neHa B a6conm~mx BeJIU411HW (x) n B O T H O G ~ ~ ~ H B X  BeaumdaX 133R. He- 

mhoJ(aew C O B O ~ O C T ~  ~WnaOt npenmeHa  R yC11oBWeftaanm ( y) tI B 

w iomwm~bfx  smrdr~ax (T3P) (CM. bc. 6.1.2). 

IIpnmarun c m m m  

I 
33P 

j = 0,s 
(mm '3 

L 

X 
a@) = 0.43 

J? 
# + 

p = 0.5 

3' 
Puc 6.1.2 

1 .  

acHo H ~ E &  nposeprtew npmocarnze, ~a6.mnae~m C O B O K ~ H O C ~  

penpes-mmma ONT. H3~emiio m e ,  sm OHTmprucrepa3ye~~p Be- 
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POSYTHDCT~X) 6 n a ~ o n p n ~ ~ ~ o r o  W ~ W T N I I  (P): l$effs3n c ~ U M  m Moxeu ynlevs- 
UaTb (FCpMIiMMkk BO BHHMiWlle TWTbm B K ~ M O L ~ Y ) ,  WO WdW < 0.5,70 Ha6,lmno- 
eMaa c o ~ o ~ y n ~ o c 7 a ~  nMeeT rranommnb~ylo acmM~eTpum. Ecnw P > (Y.5. 
to  Hauol &mmb~e UMeiaT OTpnunTenb3iytyro acmmTpurm. Ecnn P = 0.5. TO OHH 

CnMMCTPE'4HBI. B ~WNSHpYehfUM llpSMepe MXLUW KdHHblC NMImT FlOJlOlK14TCJlb- 

Hylo BCMMMeTPkWO, sk = 0.43. 3Tn i72WHMe peFlpe3@fT~l'FiUHbI OHT, TO 
P < 0.5 (cornae~o ~pe~baP arrcno~e). 

3~aa Bepomio6m 6naronpnm-w ~ 0 6 m f 4  OHI'w T3P (P i 0.5, p = 0 3 ,  
onpenweM TUII wa60pa CC, KOTO~& @ o p ~ ~ p y e ~  nepeMcmym Vuc;npenacniru 

T3P. % m n  ~ a 6 o p a  COOTBeTCTByeT T m y  D (Ta6n. 4.2.1). T ~ K I ~ M  O ~ ~ ~ V J O M .  

~ a 6 n m ~ a e m e  u ~eWa6nianae~~e qawme COOTWTCTB~~OT PW~IM Tnnahl na60- 

p w  CC. Cnwo~ammna, nepe#eHHHe pacnmenc~n l  33P u T3P m e  c m -  

- .  
HeBePwa, ee e n e m  olWWH)Tb. DW~QMY nWBOMepH0 %%BHTb, ST0 ptri2npene- 
neHEie c e ~ e B  no wcny cnaneH B rnapTwpe 06paayerea non ttnnnmcugnyx wnn 
6onee ~ x l p o n ,  T.e. n m o e  pacnmnenwne He omlaMonawrloe, a Cne&OB'd%?b- 

HO, U HWJtHOPO*nOe (PUG.  6.1.2). 

6.1.4. Bsleo~u, JIamm pac~en t  KPO ~ a ~ 1 ~ ~ 1 : i e m n  B cnenywuew. H:LU w- 
~ ~ ~ X ~ B H O U  ffYHKT - R~CUIOCI,UTKti 0 PenPR3eHTdT€fBHW LTanlCTU'IeCKUX BWHbE 
oTHOCZi~H0 OHr. ,&HHIUI IlPeWOCbDlICa BePHa, W)1M W O A H R K I T C I  YCnORRS 

*ex npmmnorr. 



~ Y C T ~  HWa m 6 o p ~ a  COCTOBT B3 PeTMpeX C n Y m X  panroro pocTa 
(Fa6n. 6.2.1). E!cnu pacnpememe cn~mmm no poc~y cmeTpmoe ,  n, M O ~ O  

6 m  YsepenHbxM B TOM, wo RaHnoe pacnpenenemie He +opmipyercn non sms- 
HneM ~a~oro-nn6o  omoro urn HecKonbmx cyluecTBemm @~KTOPOB, ~ m p u -  
Mep, HaUIlOHaIIbHOLTn u non. 

Hma npermocm~ - c-e pacnpenenemr c w e r p m o  no p o w .  Am- 
wart npemocblnKa nposepseTcrr nyTeM pacseTa KpnTepnn H O P M ~ ~ ~ H O C T U .  ~ T H M  ' 

'BpMlrHOM MU 6 y n e ~  nonmB8T6CX yCnOBH0, TaK KaK QHK ElM%T neno ToJIbKO C 

ZICKpeTl%IMEI paCIIpl?jXeJIeHWlMH. Pac'leT K~HTBPNB IIpOXOJIliT IIpOBepKy YC~OB&& 
rpex npumunoB: nopnm, cxoncma u coomeTcmun. 

6.2.1 Ilpnnmn mopma. Ycno~ne npnanna  n o p w a  BHnonerreTcn, TaK 
R.>I< H M ~ N C J I ~ H P C  33P (Ta6n. 6.2.2) paononomem B npenenax MHTepeUOB T3P 
(Ta6n. 6.2.3). B JtaHHoM cnyrae T3P npencTaBneHH TnnoM C. 
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6.2.3. llpvassn coomeTcrsRa. Yenonlne smro npnmnna B ~ ~ S I H I E ~ T C I I ,  YX 
XiiK &a BW nepsMeHHMx WYX W~~CRWI~HU~,  33P3i T3P+ UOOTBW- on- 
HOMY - C (Pnc. 6.2.1). Cneno~a~entm, nmanmoc61nKauepHa: pmpene- 
BE= CJI- no pm~y cumerpklwoe. 

I 

.,, r :@oc6lmta BCpH;l: plcnpe encme c n ~ u x  no pony penp3enm~n1~~0 OHr c 
U a  5.  i 

6.3.2.) pacnonoxesar B npenenax 
1UMepe T3P npenmasnenn mnoN 

6.3.4), w3~epne~cx npu noatom 
WHO 0 . 5 . 3 ~ ~  cJJIlneTeJIbCTBYm 0 --- ,--.*-, *-- 

. L T3P w r n ~ e ~ p u  no. K O ~ C ~ A U N C H T  3 ~ 0 ~ 0  pacnponene~un paser 
II F ' 59 
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3 s ~ ~  P H p bmmo onpenemm B H ~  penpe3emBW)rO BepOlrrtiOOTHOm pae- 
npqenemr T3P (PBP-T3P). & a P  < 0.5 n p > 0.5 BWMO;BCH~I cnenymwe m a  

' mm PBP-T3P:.h312~13 (Ta6n. 4,2.1, h c .  6.4.1). H3.3mx myx B R ~ O B  M ~ I  
I A0,w-m O W S ~  OWH. ~ ~ O U K C  rur6opanpons~oms B A B ~  smna. 

nepBmdir; paoqe~ myx ~ o ~ n q m e w m u  a m ~ ~ w p n n  OHr. IIepablR 
Kc=l-  

14.19 + 0.2q 
= 0.95 

1-0.201 T ~ P ,  K O T O ~ ~  COOTB~T- 

- 6onbiue 0.5. Cnenosa~enb~o, cxoacwo Memy psnaMn yacnpeneneHxn cyue- 
CTBeHHO M YCJIOBHC IIPUHIMWd CXOBCTE4 UbmMHHeTCII. 

6.4.3. I Ipu~wn COOTB~TCTBIIX. Ycnoune   TO TO nguHuuna BbmonmeTcs, TaK 
K ~ K  nepeMeHme pacnpenene~nk, 33P a T3P, nMeloT olutrrartoub~ii Tun c poro npon3sene~ ~a o c ~ o m  1.3 s m  pacnpenenema T3P, ~ m p d  G ~ ~ W C T W -  
(PkiC. 6.4. I) .  f l a ~ ~ b l i i  BblBOn OCHOBaH wd cnejqmluch{ twawze. 

. i -; 

I I ~ > x ~ u u n  ~OOTB~TCTDUR 

Ha6~1~maeme BT- ~b160p omoro 83 myx m n o ~  T3P, C B D. Barbop mna T3P 
QaSMble - 

mcnoMe: Bun p e n p e 3 e ~ m ~ ~ o m  c m c m -  
s u t n o ~ ~ ~ n p e ~ e n e m ~ ~  OHT. I I m n r y  npn 
MCa HWeHbllLHM OTXnOIieHUeM Mf=aY 

eHKIM acmeTpmi ~ ~ Y B C K O P O  pspa pacnpexenema (sk = 0.62) 
pacnpenenexim OHT (SK(#12) = 

I sk(x) - SK(t413)1> I s ~ ( x ~ -  .SK(#12)) 
10.62 - 1.091 > 1 0.62i- 0;20) 

1 -0.471 > 1 0.42 1 

Tax K ~ K  omoneline u ~ y  sk(x) n ~K(#12),niq?~enbmee, m n  C sb16pan 
pacnpene~iems T3P. l l o r r o ~ y  nepouen- 

PUC. 6.4.1 -51 OAHHM n T ~ M  me TUJI~M 

e i o m m i f l ,  R H- npen- 
Tamce sepno A TO, STO BM- 

XOArUrrmaAReM W O M  CWeCTBeH- 
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B M ~ ~ P K U  PaBeH BOChMH. Aan~an BbI60p~a p e n p e 3 e ~ ~ a ~ n ~ ~ a  OHT, TaK KaK ycno- 
Bns v e x  rrpsriunnoe (noprmm, cxoncrm n cooTseTCr~w~) B ~ ~ ~ J H R ~ X ~ .  npo- 
BepKa YcJIOBNX IIpl~qHna C O O T B ~ B N %  YCJIDXHlmaCb B CM3N C H ~ O ~ X O A M M O C -  

~ b m  axanasa nsyx Tmoe PBP-T3P w sar60pa on~oro as HNX. 

Eonblum racTb nccneno~;urwll6a3npye~cn Ha rpynnoeblx naHHbIX. npomprta 
PO 3ThX AaHHEdX 3aBHCNT OT IIOCTOBePHOCTW HaIIIefi RpeAnOCWKH: U W U B a y -  

anbHbIe c ramc~n~ecme nmme panHoMepHo pacnpenenenar B npenenax pynn, 
T.e. B mrepeanax. 

Haura BkI60p~a COCTOHT n3 32 ce~efi ,  pacnpeneneHHMx no nsTn rpynnaM 
4oxona (Ta6n. 7.1). nPOBePKU PO UU~OPKU rpynnoBbIe naHHMe ~eo6xonn~o 

npanc~m% B snne nerpyirnossut nanmx. B Hauew nprrMepermcno Herpyno- 
:,, mmim MOXW 6- pa~eo: 4,8,12,16,20,24,28,32. B uenm ynpOUeHUfi 
~pc.rmott npogenypu pamep W p m  orpazdlsen q m p b ~ ~  G e m .  B~0pu.r- 
'& ~ ~ 6 o p ~ a n p e n ~ m a ~ o x o ~  cnenyro- ycnoBliboc ce~efi: 8,16,24,32. 
flox0nkI STUX YeTblpeX ce~efi  BbI~adlIeHbI MeTOAOM HaKOllJIeHHbm YtCTQT 

(Ta6n. 7.2). A m  MeTop npemonwae.r, YTO cemu paBnoMepHo pacnpeneae- 
:m B rpynnax no noxony. I ' f p e p m w ~ s  T-, 9-b noxon~ 0~06~-  qe~bl- 

pex ce~efi penpe3emnbl  noxona~ 32 ce~eik. %%? npeAnocwKa nenposepne- 
O~OWOCB nOXO&OB qempex ce~efi  - ~ ~ a p a ~ ,  no we nPoBePseMa npen- 

m nposep~a PO m x  ce~ei i  wamwaexn o n p n m a  n o p m .  
. . . . 

. . T&uyn 7.2 
. ,, 

B T O ~ ~ , W &  ~bl60p~a . ' - ' ' . . . 
(HerpyrmoBm m e )  

. 

' .  

5.2 - 0.3438 1 r - i  
xt-, (0.25 - 0.1562) x, = x(i) + xt = 10.6 + 1.42 = 112.02 \ 

I I 
5.2 - 0.3438 ' / I .  1 

xt + (0.5 - 0.1562) x, = x(i) + xt = 10.6 + 5.20 = 115.80 1 
I I 

q+ (0.75 - 0.50) 
I x, = x(i) + xt = 15.8 + 3.78 = 19.58 

I 
I I 

5.2 - 0.0625 I I 
x 1.0 - 0.8375) x d  = x(i) + xt - 26.2 + 5.20 = 131.40 L - J  1 

67 

. 

: Sf(%) 

0.1562' 
0.5000 
0.8438 

., 0.9375 
l.QO00 - 

f@) 

0.1562 
0.3438 
0.3438 
0.0931 
0.'0625 
1.0000 

f 

5 
11 

3 .  
2 
32 

5.4 - 10.6 
10.6 - 15.8 
15.8 - 21.0 
21.0 - 26.2 
26.2 - 31.4 

H l o p  

i 

5.2 
5.2 
5.2 
5.2 
5.2 
- 



7.2. npnsqun C X O A C T ~ .  CXO~CTBO M e w y  m y ~ s  pacnpeneneHnrrMn. 9 3 P  
('h6n. 7.4) n T3P (Ta6n. 7.5), n3MepaeTcrr npu noMom K O ~ @ @ U ~ N ~ ~ B  acnM- 
MeTpMH, TaKKaK 5 > 0.5 (Ta6n. 7.4). 

Barmcnei%& K&M~T cxwcma: 

K c = l -  I sk(v) - 4 ~ )  l 
Isk(y1 I 

Kc-1- (-0.05 1-0.031 + 0 4  = o,B 

-=emme 0.5. Cxenonamm, c m c m o M e m  HanMMH p m  pcnperrenema ., CyIJlBCTBeHHO, u no no^^ ycJroBne npumuna cxoxcma HB ~ m o n ~ f i m a .  B 
cm3m c X%M Mbl f l O I I X H I  OTB&pI%Fb npennOCWKY 0 pB."P@BwrTPraHOCTR Bbl- 

6 a p p  B o n r o r u s ~ ~ n  OHr. 

Ta6nuya 7.5 

Pacnpememe T3P 

4- P_= -0.03, 

p = V 1 0.5075 

7.3 Bmm. nponep~a PO rpynnaBw cnrracmiseo~~~ m b m c  npau3ao- 
cx npn ycllo~m, YTO u m m - e  ntuxme PcIIpeP.Wem Pa8HoMePHO B 

ax no fioxony. npn c o 6 m n ~ m a  PL~WO~O~GC.BOE%R rpY&to~ue c m c m -  
me w e  ~piuro&op~upymcfi B mmi@mytvibmre yamBHHe n m ~ e ,  06- 

e ~r0pp1'1~ylo ~u6opzq. 9M nu60pm u nmepmews npoBepKe B WHO- 

a. B 3aKnICIVW11e CZWyST 3BMbTUTb, T O  T ~ ~ W C ~ M M U I I  rpYnU0BblX 
~ ~ : ~ o m a a a n m p o ~ e p a e ~ &  npemocmme. TTorn~y  Bce BHB-, OC- 

e Ha H&, noxrcexm comeHxD. 





1 8. A~yRiepHbIe cTaTECTE¶eCKMe ~a6nmw ¶aCTOT 

Ham npemeT - CTaTlicmsecnaR ~a6mqa conpascemocm U ~ M ~ H B K O B  c my- 
l ia~ec~~emlbl~11 nepe.eHHmn N uempbm cKpenrueawmmcs maccsi+n- 
aM8, TR. Cl'z3TYICTNgeOKaa m6nnua PlllMePOM 2x2. IIpvl nOMOrUkl TaKMX Ta6- 

Memmm. Ha nepeoM wane @op~ympye~ca nynesaa m m m :  Kane- 
w e  nepemnnm ~ e ~ a ~ u c n ~ b a e ,  T.e. c ~ m b  Memy HWIII ~ , ~ T c T B ~ ~ T .  Ha 

m e  npmepueTcu m m 3 a  n e ~ a ~ ~ c n ~ o c r n .  
a npomprar mnope3b1 H ~ ~ & M O C T E I  nepeMemx npemaraeTca m o m  

MeTonoB, Hanpmep, ~pnwpuu cornacnu IIapco~a, m e p a ,  Ma- 
a Xae~csenu, Qpn~azia n -, a m m e  C ~ T H C -  

(Everitt, 1977). Oco6oe WTO oTsonnTca IcpnTepam UH- 

akamoto and others, 1986), o HeM 6yne~ HnTSfpe'lb mime. 
Memaonom Bcex RpwTepneB cornacnu (m &icKnmqemieM KpuTepm A K ~ -  

Wnosazia Ha @moco@m ~ p w ~ u o m o i i  c ' r r n c ~ f l ~ ~ .  Tpa!mnnon~as~ cm- 
cmoCTaBnueT na6monaeme cosMecwe s-I c o m j m e m  COB- 
S- ms mm, &ha npoBepzm m o m y n e 3 a B n c m o c T u ~ e ~  

~ n e p m e m m m .  I l p a s e ~  m m o a r  ~ e s a ~ a c a ~ o c ~ ~ i  nponmroorpnpyehc 
Mepe KpATepHP fl~pc0Ha: 

2 - Lf& x - 2  
F 

(8.1) 

noco@,na ~ p a ~ ~ ( w o m i o k  c~amcTHICB OqwnaeTanpuopHoe 3~-e reHe- 
03 comqn~ocni .  Cmno~amwro, o,- pacnpewnem re~epanb~og 

aucm (F) nommd 6 m  H ~ H ~ B ~ C T H ~ T M E I .  A ecna  TO T ~ K  (a m a&- 
o m ) ,  m ¶amam pacnpeZeneHEm sbl6apIcH (fj He MOT 6- npom- 

e m  ax cornacm c s a c ~ c n a ~ ~  pacnpenenem re~eparm~oi3 corto- 
seM xe mrm cmcn KpuTepnu wr~acnu? B ne&cmmnb~ocm xe  

raKOBOT0 HeT. EC?B HarpoMO~eme H[DO~OC.HOBW~LHWIX rHnOTe3. 

WEIM, m @opMyna (8.1) npaMewumca mu pacseTa m m c m -  
~ o p w w m m .  &m paCqeTa m K~H- c f a p ~ y ~ r n u  nep- 

nmore3a: renepnwtm com~yrmoc~a ~oparsnb~aa. BTOpaa 
oTe3a o ~ar6ap~e: aa6opm penpe3emm~a  B momemu 

T p w  HW~HOBSHHWI l'UltUX3a 06 ycJIoBHOi3 r'e- 
apHMeTpbI 3T€% ~eHejltiIIbH& L?OBOKyIlHOCTU PaswI  
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OCHOBWUI Y W a  ~a6nn11 COIlp%UeHHOCTH npU3HaKOB (C I IpmYec~of i  TOY- 

KH 3 p e ~ m )  3a~nm~rae~cn B awannse B ~ U H ~ R  o 6 a a c ~ n ~ e n b ~ o r o  @ampa Ha 3a~n-  
c n ~ y t o  nepeMeHHym. I I o w o ~ y  MLI npennaTaeM ~ a ~ e - m ~ b  H ~ S B ~ H U ~  " T ~ ~ J I Y I U M  

COnp%KeHHOCTkl npU3HaKOB" WrUBklHIIeM ' ' r d 6 n ~ w 1 0 6 ~ ~ c m ~ e n ~ ~ o r o  ~ m m p a "  
(TO@). 

h ~ U 3  TO@ 4 0 n ~ e ~  6b1~a O C H O B W  Ha anpUopHOM 3HBHMA re~epanb~of i  
COBOKWOCTU. 3~-e reHepLLJib~0n COBOKWOCTU nOJlXH0 6bl~b COBMeCMMO C 

nomM;uMeM ~cenemofi  co cmwcTnnec~oji  TOY^ 3pe~nx. B  TOM Bonpoce MM 
cornacm c noKTopoM A. Eycy, KOTOPLI~~ ymepmaeT, YTO H m a  n o 3 ~ a s a e m  n 
m n c m a n  OT o6cTomenbc~~ BceneHHas xapa~~epnr~ye~cn @ m m ~ a o r i  coao~yn- 
HOCTblo cIllCeJl (Gho~h. 1988, CTp. 23). ~ O ~ T O M ~  TCHePaRbHa COBOKytlHOCTI. @H- 

HUTUBHHX PaRbHbIX K ~ T ~ T O P A ~ ~  n0nXHa 6bI~b nPeilCTdBneHll nUCKPeTHbIM paC- 
npeneneHweM. Cornac~o npnmnny MnHmyMa, namoe pacnpeneneline ecTL se- 
porrmocmoe pacnpeneneme I i e p ~ y n n ~ .  3 ~ 0  pacnpenencme HmoseM oneopon- 
H O ~  H ~ B I U W M O ~  reHel)&IlbH~fi COBOKYnHWTbX) (OHr). 3Ta COBOKyIIHOCTb COCTo- 

BT 83  EBYX BUnOB OLIHOPOefiMX HeBHnHwWX IIpHYHH: 6naronpunmb1x (3) a He- 
~ J K x o I I ~ K ~ T H ~ ~ X  (91). OjlHopOlUibIe HeBUDMble IIpHullHbI o6nwaro~ cnep.ymw- 
m CBO~~CTB~MU: OHU H ~ ~ ~ B R C ~ M ~ I ,  K W O M ~  mny n p u m  npncylue cBoe nocm- 
m o e  BnnnHne Ha cnencrnne n seponmocm. 6JIaronpnr~~Hor0 co6bmn JIOCTO5E-I- 

Ha% 
OHT MOXeT ~HTI,  IIPenCTaBneHa B BMne OnHOMepHOrO UXU H-MePHOI'O paC- 

npenenemr. O L M O M ~ ~ H ~ ~  OHT cocmu~ ti3 o m  nepe~emofi. 3ra nepeMemm 
BblnOnHBi3T POnb nPEiYHHhl llnM CjleLlCTBHs. Asy~epHoe O H r  COCTOUT M 3  D Y X  
n e p e M e m .  Oma H 3  m x  n p u m a ,  a npyrm - cnenmne. Csn3b M e w  3mm 
~ B ~ M B  nepeMemmM - @ y ~ ~ u n o ~ a n b ~ w  (Puc. 8.1.1). 3x1 3 ~ a m ,  m, BO-nep- 
m x ,  6e3ycnos~oe PacnpeneneHne ~ a c m  nepe~emoii n p n w m  p a s ~ o  6wycnos- 
HOMY pacnpenenemm YacTor n e p e ~ e ~ ~ o f i  cnennBnr. Bo-mopboc, ~ n s i s m e  ~ e -  
~YTGHHMX npnwe wa enencmne n o m m m  OTcyTcrnyeT. B pe3ynb~a~e m r o  CO- 
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8.3.2. Ilpnnrrrm c x o m .  Hawa 3naaua - onpenemm marnote n e p n l r m  
n p n w  ria WMCHMJIO f'JepeMeHHyI0, T.C. y3HaTb, m n m n  an no snwme cv- 

B ~ a m e ~  npuMepe ~ ~ u m e m  8cHmcTpuu n a 6 x ~ w o m  paonpemxe- 
mn (Tab. 8.3.3) parrerl1.16. Kos@&iuum acnmeapm He~a6mnae~oro w- 
~ ~ P W H W O  mpemema v*n. 8.3.4 jxwew 1.13. llep~oe pampemnemie pac- 
~~ no ~ Q L M M  mwepmro wcnpweneHas cnyacaulrw (Ta6n. 8.3.1). Jho- 
W PaOItPegeneoeHIle WcslllatO no L%HHWiU H ~ ~ ~ M ~ E ? ~ ~ S ) ! C L O B ~ ~ K X  Beporn- 
Hmmg, pacnpen- no npnwmoMy n p w x y ,  T.e. no 06pa30mmx) (Ta6~. 
83.1). t f e ~ y ~ n a ~ ~ s r s  B~~WJWXLR U C ~ ~ ~ ~ ~ K W I I B  KqmnenapaMpnpcnl OHT, 
?&. P H & 0cfi01pe SlBX Wp@dWpOB W B T O s J  B 6 ~ ~ O e  6~nrommb~0e 
~acnpenane3yle c fi = 2, KOTupbe C B W ~ ~ B H O  OT B J I ~ ~ I I  key*- npmun YI 
nMHOCTlJo conwmm~o c m b m a e ~ b ~ ~  pltcnpcnenemeM. 

* Hepmumm (1) onpa~ciwaso, ECJW ~ e l ~ [ y  npmmoft a cnencmeH n p w ~  
CMW. Emu CBRS 06pantas, TO w m m  IIQHB- NM~TBMU aonorrrur ~a~~rtsl~e 
", m861 BsmOrnUTb yamBIe (I).  

7% 



Ham npearep - my~nepas~d6nnqa flab. 8.4.1). &wme m a  wok 
ra6nam 6 m a  co6pawa T.B. AHAB~COHOM B 1971-1972 rr. (Anderson and 
othes, 1972). Ta6nauaAHsepco~a owoBa3laHa 1lknm3e: nwrpe6naue ac~op-  
6mo~of i  mcnom (nprrwna, x) npenompmm npomyny (CII~ACTBW~, y). npo- 
sepm sroii ran- npou3Boms n y ~ e ~  turana3a ycnoesiil npmmma n o p a m  
w npumnrra c x o m a .  

Ta6nuya 8.4.2 

II~MHUUII n o p w  

- 
A 0.322 0.180 0.502 
A 0.238 0.260 0.498 

ki~0r0 0.560 0.440 1.000 - 
( z n E + A n ~ ) > ( ~ n E + x n ~ )  

0.582 > 0.418 

8.4.2. Ilpmqm cxonmna. Anfi u 3 ~ e p e m r  snurwla HeyweHun (1,a~mpo~ 
cTpoaTcr nsa pacnpeneneuun: ~a6nmnae~oe  (Ta6n. 8.4.3) a ~ e ~ a 6 n m n a e ~ o e  
(Ta6n 8.4.4) B m e  BepoXFHOCTHOTO ~ u H o M S ~ ~ J I ~ H O T O  pacnpenenem. Ha OCHO- 

se BTHX pacnpenenemfi paccwmmTcr  ~ 0 3 ~ I i U i e ~ ~ b l  a c m ~ e r p u u  u ~034I- 

@ZiIIZieHT CXOnCTBa. 

I s~(x) - !jk(~) ( Kc=l--wr~ 
10.10 - 0.0061  KC=^----=- 14.7 

0.006 

l l a n y ~ e m f i  peqmmT cBuneTemTsyeT o TOM, YIY) ycnoBae npamuna cxap- 
, BbI6op~a HeOk7HOPOmliw, H OWd (1,opMM- 

M O H O  OTHeCTU, HalIPZiMeP, COCXlBHUe 3nbpOBbff HH&iBNWJWd U 06'be~ 
. OTHOCAT~X~HO B T O P O ~ ~  IIPHYUHbl 

=O n k m ~ b  ~ C K O P ~ N H O B O ~  KNCno- 
3aBHCnT OT CO- 

986, 2-8). Cnenye~ U M ~  

oil a c ~ o p 6 ~ ~ o m f i  menomk (x) Ha- 
(3). - O ~ P ~ T H W  CB93S 

cnu nnurmie "3" He UC- 





AnEl = O  0.39 

AnEl = 2  0.34 

a ~ a ~ 1 n 3  rmy~epH0k ~ a 6 n w  9acm ocH0- 
H d  BJIUXHIHHe HeyYTeHHbIX IIPB'IIIH Ha 38BW- 

@mocO@~n HoBoro KaWCTsd cmm- 
~ p a ~ n u n o ~ ~ o i i  CT~TUCTHK~.  

nposepxa ~ e o 6 o c ~ o s a ~ -  
113~epse~cfl BnunMe 

B ~ X  myx 3mau 
3HaHXeM OHT. 

~WCHEEJX npnqm. 3 ~ ~ n n - e  w3htepnmcn ~ o s ~ ~ a u u e m ~  cxoncma. Ecnn 
SOT ~oz+$uqnem P ~ d ~  m u  60nbme 0.5, m u m e  aey¶wnmxnpunnl aecy- 
mecmemoe. B Tex cn+, KorAa s n m e  H e y s T e m  npUW¶H cymecTBesHo, 
oTaTncmqecKan ~h I6o~ka  He %Bn%TCs ~ C I I ~ ~ ~ ~ H T ~ T U B H O ~ ~  B OTHOUeHEIul OHr;  
oHa He MOXeT 6bl~h a c n ~ n b 3 o ~ a ~ a  mx a~ann3a cm3n Memy n ~ y ~ 1 1  nepeMenHbl- 
Mu. I 
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&pepHaR OHT xapamepn3ye~ca L ~ ~ ~ M S I  m e ~ m ~ n  ~ ~ ~ Y C X O B H ~ I M A  Be- 
p o m o c m ~  pacnpefienewxmi: pacnpenenemtt npnuulm u pacnpeaeneHne 
cxenmna (Pxc. 9.1.3). I T e p e ~ e ~ ~ e  s m x  myx paonpenenem@ MOT 6- B ~ I -  

pace- B Bnne CC n T3P, CB83b Memy n p m ~ o t i  ( H ~ ~ ~ B R C ~ M ~ E  nepe~e~narr) 
w cnencmeM ( ? a ~ u c ~ a x  r r e p e ~ e m )  - @ ~ o ~ a m ~ a n  % cBn,rieTem.cmy- 
eT 0 TOM, Y F  fUlSilIHUe HeYaeHHbIX IIpUYfiH PaBHD HynIO. 

B R X  C V W X X ,  KOrZa Mbl WMeGM W I O  CO mamcmrecrrok B H ~ O ~ K O ~ ,  BJIBX- 

m e  H ~ Y Y T ~ H H ~ M  npnmH ne p a a ~ o  ~ y m .  O m o  3n, m m e  He cyruecmeHHo, 
ecnn sb160p1ca penpe3emam~ap.~y~ep~oE? OHT. Tarcan sb160p~a ygomemopn- 
eT mykl YCIIOBHIIM: 

1. H e m ~ r c u ~ m  nepeMemm penpe3erna~n~~a OHr. 
2 . 3 a ~ t r ~ h w n e p e ~ e m a r r  cywec~~emo  ~ m n c m  ~ R O  or H ~ ~ ~ B N c u M &  

nepe~eribok. 
nposep~y BlJUeHWBaHHbIlP ycnosMir n p o i 3 ~ e n e ~  no AWWM sempex ce- 

M ~ E ?  Va6n. 9il.l), n p o x m o m  B XBaprnpax pa3HOW pamepa (x) n c p- 

pacxonami Ha m e  (y). M npemonaraeaa, WCI pacxow Ha mnbe CYfIIemeH- 
no X ~ ~ C R T  ol. Konnrema oMHar B rtmpr~pe, a HeyuTennHe npusmm He osa- 
3bLBaMT C ~ ~ ~ C T B ~ H H O T O  4 RHWS ~a "y". Hama w a ~ a  - n p o ~ e p m  w rnnore- 

mpepnok QHT n 
no npu3na~y "x" mmfl ~!&~HCTB~HHOE? CY- 

B m m e  Ha pacnpeneneme ce~e i i  
npou3~0mmn B p e s y n ~ a ~ e  ma- 



II~~lnlim nopwa. Ycnosne =or0 n p n m n a  mnonnsma, TaK KaK 3 3 ~  
PacnOJSoxem ~PenmaxuHTepsanoB T3P (Ta6n. 9.1.2,9.1.3). B A~HHOM npn- 
Mepe T3P npencmmem -OM C. 

Tahnuw 9.1.2 

~ p w e - e  m e m a  penpe3e1~llu~mocrn (33P) 

I I I I I 1 

DP- won-. Y c n o ~ ~ e  =or0 n m n a  BbmomfBeTes, TBX- I(BK pw- 
n ~ e w e r n e  33P (Ta6n. 9-13) He OTJ~EIT~~TCS cylqecmemio OT pacnpet(enemx 
T3P (Ta6n. 9.1.41, ~ o 3 ~ ~ ~  cxbncma Memy mmh pwnpenenemm pa- 
BeH 64%: 

m. s 

WE 
pa: 
He 

onaeMoro pxl  
(Pnc. 9.1.2). ( 
I DW~PHOMY 

I 
I'll 

. 1 '  

1, 

8 

i 1 
I ,  
I 

I 



~ o f i  u mfi x e  OHT, ecm Bb160pKa ornopornran. no31y)~y n arpempo~m~arr ne- 
pe~emarr, C O C T O ~  n3 ~ B I I C N M O ~ ~  N ~e388ncmdi nepeMeHHhIX, TdMKe penpe- 
3 e m ~ a  OHT. 

O6%em~exue myx nepeMetrubIx B o m  ITpOEi3BORU?r-n Ha ocxose m w u -  
~ e m u b ~ x  B e n m .  Cpeme,  BbmucneHHlre no mocmnbHblM B e n m W  K=- 
sofl nepe~emo$ nonmm 6hl~1. paBm mff mro, ~m6u 6- ConocTmnMblMn 
(Ta6n. 9.1.5). Ecnu BbI~CJreHHm arpernponamas nepeMenHan perrwenmmn- 
Ha OHT, TO YCJIOBRe H Z  B ~ ~ ~ ~ H S T ~ C J I .  nposep~a ~ o p o m r o c ~ ~  arperaposaw- 
HO# nepeMe~~oPn npon3~om~crr nyreM aaanna ycno~nii Tpex npuwanoB: no- 
p v ,  cxoncma a coomemma. 

Ta6nuya 9.1.5 

B 3 ~ ~ ~ ~ e m e  c n e m  CK-: W K ~ K  arpempomHaa nepeMeHnaR ue m- 
namspenpe3emammoii OHT, ~ F ~ C U M ~ N  nepeMemm c'x"  axo oms nan cy- 
IqWTBeHHbhsBjTRXUXeM H e Y S m i i m  IIpN'IIIH. B CBmH C 3- BTOpOe YCIIOBRS He 
BbmmffeTcff, m meT urn nonxoe ocHo~mne ymepmm: nama ~ar6opm He 

nWUu I M ~ R  cTammKanpnMeHaeT p e r ~ c c u o ~ ~ ~ $  ma- 
--. - -- - -- -. n p u & ~ o - c n e p c r s e ~ ~  c~meii  M e w  nepeMeHH- 
3- PO B U ~ P K U .  40 BY~~OPKM xaptlKTepm3yews C O ~ J I ~ O ~ ~ H H ~ M  cneny- 



CJtell~T OTMeTUTb CXe).QTO- &~KT: B ~ ~ ~ & W ~ ~ H T ~ T E ¶ B H O ~ ~  m60pxe CB5& 
Memy nepeMemhnnu IIUH&HII. JIm6oe arwroHeme OT mHekHoR C B ~  o6pa- 
3yeTcn nox BnnRrmeM Heywemwx npnrm. IIomary npnMeHeiiue ~ e m e f i ~ o r o  
perpeccnomoro a~ann3a aria n3~epemr  c ~ a m  M e w  nepeMemMH sb13mm 
c o r n e m  c n a 3 ~ ~ u n  n p u m n a  o~~opomroc~n.  . 

 amm me ~aUIefi BH~OPKU n p e n m n e m  B m e  DyepHom pacnpenenerrnn 
sacTo7. (Ta6n. 9.2.1). IIoc-tpoe~ae m o  pacnpeaenerxua ocHosarro Ha cnenym- 
aefi npermocmxe: pacxom Ha muse (y) ~ a ~ ~ f c r n  CYlgecTBenHo -0 OT ~ o n n -  
recma KoMriaT B mp~~pe (R). Tpe6ye~c~ nposepm nocmBepHm ~ m e f i  npa-  
"CWIKX, T.e. IIpBepRIh OLMOpOAHOeTb BH~OPKN. 

np0BepKa PO ITPOH3BOAUTCII Ha OCHOBe HeTPYIIIIOBblX EUiHhE, KOMpHe BH- 

uncnniom~ no rpynnosm A ~ H H ~ I M .  An% olrpenenemn nerpynnosm n a w ~ ~ x  
~ n ? - ~ = ~ n e m  MeTW HBROUlI~HKbrx -%TOT (CM. rna~y 7). 3ror~emn npnyemer- 
Cn K L[BYM 6 e 3 y c n o ~ m ~  paonpeAenemcm Y a m  c m nepeMeHnbIMn: ~e3asncn- 
~ o r j  (x) n 3a~ncmoB (7). Pe3ynh~ampacuem (Ta6n. 9.2.2 a 9.2.3) npancTasne- 
ma n m p b a  y c n o ~ m  cemmi  ( m p w n m  ~b16bp~a c HX uacxonam Ha m- -. 
nbe n KOIMgeCTBOM KOMH~PF B KBapTnpe (Ta6n. 9.2.4). ~ m n ~ n e m i a s  ~bldopm 
(BTQP~YHBR) p e n p e 3 e ~ ~ a m ~ ~ a m y ~ e p ~ o t i  OHT, ecm c n e m w e  ma YCJIOW 

cO&~OA~M~:II :  
1. Hesaaucma nepeMemaR penpwmmnma OHT. 



Yncno c e ~ e k  
Y i f f(%) 4%) 

0.9-2.5 1.6 5 0.156 0.156 
2.5-4.1 1.6 13 0.406 0.562 
4.1-5.7 1.6 8 0.250 0.812 
5.7-7.3 1.6 4 0.125 0.937 
7.3-8.9 1.6 2 0.063 1 .a00 
kf~oro - 32 1.000 . 

Y,=2.87,  y ,=3 .86 ,  y ,=5 .30 ,  y , = 8 . 9  

Ta6nuya 9.2.4 

Y M C ~ O  KOMH~T (x) n pacxom Ha mnbe (y) 
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~p~%iHHo-Cne~c~seHHb~e CBI13U Memy TpeMIf H 6onee nepeMeHHhIMIl Tame 
Moryr 6 m  nomepmyrbl nposeprce penpe3emm~~oir omopomocTn. Qposep- 
Ka T W X  C O B O ~ H O C T ~ ~  6yne~ UCCXeZOBWa no HerpynnOBhhl C T ~ T ~ ~ C ~ U ~ ~ C K J I M  

4-. 

Tpewlep~arr OHT cocToaT n3 nayx nsmepmx OHr, K-W n3 ~ o ~ o p b ~ r  
xapa~~epe3ye~cs H ~ ~ ~ B E I C H M O ~ ~  n ~~BUCUMOP nepeMemMn (Pnc. 10.1). Csssa 
Memy a m ~ n  nepeMeHHmm @ m n o ~ a n b ~ a n ,  T.e. s m m e  Hey¶TeHHw npn- 
YUH Ha 3mnczmym nepeMeHHym riynesoe. 

I 
B Tex myram, xoraa uMeeM neno c ~pemep~oii  c~amm¶ecK~B ~bl60p- 

d, BjTVfJHHe HeyYTfXiwut I/PH~AH H ~ ~ ~ ~ B H C W M ~  ~ e p e M ~ ~  He HyneBOe. Ta- 
;vr sbI6op~a penpesemam+a ~pexhaep~ofi OHT, ecnu snnrwle Hew-  
pmmi He cylUecmemo. ar(H~oe m m e  He cyutecmemo, e m  B ~ - X  

.menymme ymosm: 
1 .  -C%B He3aBUCU EW II-MeHHEW AOJIXRa ~ H T L P ~ I I P ~ ~ ~ H T ~ T ~ ~ B H O ~ ~  CCI- 

oTBeT~mylo~reP epeMe~noB OHT. i 2. He3mncwe ne Mmme cywecmemo mnrplawrca ~ p y r  ix npyra- 
3 . 3 a ~ u c m a  nepeM H H ~  cyUecTseHHo s m c m w ~ 0 ~ 0  ixnsyx He-- 

CH- n e p e ~ e d x .  
I 1 T m e p m e O H T  

OHT M1 

Bepo11~~oenroepacnpe~~neme B e p o ~ ~ m m m  paonpenenerne ' ~~BHcUMO& T ~ ~ ~ M C B M O ~  J ~ B Z ~ C ~ T M ~ &  IIepe~eHHah 

n e q e ~ e ~ ~ o B  

~ e m p o s a m o e  E e p 0 1 1 ~ H c e  
*penenerne mncmoh 

I PUC. 10.1 

11poanm3x~yeM BAHasnamme ycnosarr Ha ocnoge B~IQPKX, commefi 
abneTb~pex ce~eB; ~ m a a c e ~ a a  c o m m  n3 -, xewI u cmiapamoro BOWB- 

c ~ a  H a m  sbr6op~a 6a3np#mfl Ha cnenymme% nposeprre~o~ m m 3 e :  no~pe6- 
' 
n e e  xne6a (y) J~BHCUT c B e c m e ~ ~ o  mJIbK0 oTAoxona, *x", u s03pac~a cbrHa, 

(Ta6n. 10.1). Bn~sHIit HeySTeHH5lX npnma He OKa3bIBaeT CynlecTBeHRoro 
&eBcTm~ HB narpf!6ne e xne6a. llpo~epm na~aoh mnusem ecm npoBepKa 
&npe~emame*ok omop L(HOOTB eb16oprm. 3Ta nposeprca nponssommcn rryre~ 
akjgti3a Bmnew'mmtHm x ycno~xk, f I 99 



Aoxon (x), ao3pac~ carHa (z), n0~pe6neme me6a (v) 





Memn n p o s e w  cytuecmmoro pa3na-m M e m  ABYM cmmmmecmxat 

Meraryro. AiMHoe c6mmiemie n p o m m n  ~a OCHOB~ OMOC&&X (t, d t2) 
c omntaKoearm C P ~ ~ ~ H H M R  B uenm emonmemn ycnoBnn C O ~ O C ~ M O C T I ~  
(Ta6n. 10.8 n 10.9). w e e  npoBepneTca PO ~ ~ P ~ I X ~ O B B H A O ~ ~  n e p e ~ e ~ ~ o j r ,  "tn, 
n p M  amm+a yoaoml ~ p e x  n p u m o B :  n o p m ,  cxonma n COUTBWCTBU~. 



Clre&o~ammo, nepeMeIlrrsle "x" a "z" Hecywmmmo ~ ~ N N ~ I O T C I I  ggyr 
Irpyra, T.e. ycnoie M2 He aaurommm~. 

10,s. Ycno~xle M 3: smmme HeysTeHHbM npurm Ha 3asucnMylo nepeMea- 
nylo HecylUecmemo. &mioe ycnowe W ~ I I ~ A ~ ~ T C I I ,  ecm nepeMemiad omamq- 
n m  Bennqnn (pamom M e w  arperaposmxoB rre3a~nca~ofi nepe~eii~ofi  n 
~ c m o i i  nepe~emiofi) penpe3emTmna OHT, BepOBnlOcTb 6naronpnm~oro 
co6m11 KOTOPO~~ puwa 0.5. 

Ans pacqem nepe~emoi  ocTawmm B~IIMSIIH cneAyeT B nepsym oqepem 
npeobplwo~a~b nepeMemue "x", "zn R "y' B cmocuwnbme Bennmnw "t,", 
"t," R "h" (Tabn. 10.12). hi omocnwnbme Bern- conoammu, EX m 
nx cpemMe omiHaKoBm n p m m  e m m w  

m n 3 a  mmim H ~ ~ ~ B H C U M O ~ ~  nepe~emoa Ha 3asncu~ylo neatixom- 
MO p a c c w ~ a ~ a  arpeTHpOBaHHym ~ e s a ~ u c u ~ y m  nepeMenHyro. 3ra nepeMemaR 
Bmncnsemx MX cpemsfl n3 WYX nepehaemx, "t," n rLt,'' (Tab. 10:13). B 
HUeM IlpRMepe CBB3b MeWy U ? X X U ~ O B W H ~  H ~ ~ ~ L ~ U C E M O ~  ~ ~ ~ ~ M B H E I H O ~ ~  U a- 
ancr~ofi  nepeMewB He IpyHmU3onana~arr B pe3ynb~am ~ n u m  n e m n m  
npIIWH. B n n m e  npZi'IEIH aopmpye~ nepeMeHHyM o c m m m  BWIIfYHH, 
1 (Tabn. 10.13). E ~ l l ~ l  BJIIlSHUe HeYYTeHHbIX nPHPNH B OTPelIbHOCT11 We Cylrre- 

CTB~HHO (T.B. opem HeySTcmm n p ~ l l w ~  HeToCutoro xmr a e c x m  cynrec~m- 
N~KQYBKTOPOB), TO wnpenmeme OC~TOYHHX Bermgm cmeTpnwoo. 
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3hOnuya 1u.1-1 

nposep~a PO n e p e ~ e ~ ~ o i 3  O C T ~ T O W ~ ~ X  BennmH eCTb npOBepKa KpUWpnX 
~ ~ o p ~ a n ~ ~ o c n n " .  Pacrm noro ~ p m e p m  BbIIIOJIH%eTCn B pe3ynbm npoBepm 
$cno~nG Tpex npmmoB: nopwa, cxonma u coommmnn. 

l l p n n q m  nopspka. Ycnosne  TOI ID npnxuuna ~ b m o n m m ~ ,  Tax K ~ K  B ~ C -  

nenHue 33P  (Tabn. 10.14) pacnonomewbI B npenenax RHTepBaOB T3P 
Vabn. 10.15). B WHOM npmepe T3P npencTasneHH mnoM C. 

Ta6nuya 10.14 

P ~ C Y ~ T  33P 
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~ e m e  n o n W  6 b l ~ b  CpIeCTBeHHO Pas- 
pe owu cyuxecmermo 3BBWCIIT OT O U H O ~  

jmmmo 3nuMmolpyeT CYI4eCTBeH- 

TOM CbIHa. 



c r r n n ~ m r  M e w  co602L. Tpe~he ycnosne: 3a~nca~as1 nepeMennas cwecmetr- 
HO J ~ B U W T  T M ~ K O  OT myx H~3a8UC- nepeMennblx. 

Banrrenamamwe TPH ycno~m s m o m m s i ,  ecnn: 
1. C B R ~  m c s i ~ o f i  nepe~e~nof i  OT a~pempo~amoil ~e3asuca~oB ne- 

peaaemil nn~&an. 
2. Pacnpe~~eneme OCIZTOYH~M Benumri cylMMmawoe. 



1 1  O u i o ~ m e  rrpo6new soa.rpom 
Raneema npo~yeyrun 

~ ~ O U ~ B O B C T B ~ H H &  iX$lOU~CC C¶UTCWIW 0l26~11b~hhd, eCnU ca6JIIQgiuorT~n 
e m m e  %pn n p w w m :  

2. Pbi~~p~uaya~a~ble n3i-aepma xapaa~epli3y~~ca H O ~ M ~ ~ H U M  pacnpo- 
genemeha. B K J T ~  M. ppllcnpegene~~c~oPtc~rn~e~ A maunyanb- 
~ b m  ~3haepexm~ B KWQ& ~b16opKe (nomppne). 

om a m n ~ 3 a  KoHTpons Kase- 
~HC& m p ,  npn now- 

IIpOueCCS. JIomeclosr 
CYIllWOWB ItpH- 

Omam, sa npemocmKa IS MOXV 6 m  n p o r t e p e a m g m  ~pia- 
CFBmcTBKII. 

~ ~ 1 i a ~ ~ 5 m a e ~  cymecmen- 
~a o 6 u M m w e  nomwenr 



H~XOIWUX@CE B CCK, X a p W E p H ~ B  H ~ ~ c I Y ) ~ H B O C T ~ I O  0606luaro4~x nOKW- 
re~cti BarGopo~. Tewenmn y c m h ~ m u  zr ~ e y c r o i k m c m  0 6 0 6 w . ~ ~ m x  m- 
~ w ~ e n e i r  CPopmpye~ca non muImeM n c m m w  H -HX npUWH. 

Cornmo T m ,  c y w m y m m a  m a  BWLIMM~D( n p m ,  @ ~ o p m p y r o ~  
n e y c ~ o ~ s o c m  0606Iua~1rrwc no~a3ameh (Laurenson, 1981). lIep~ar2i m Bn- 
r m ~ a r x  n p m n  OK-= Bna- na ysemseme pa.3m.w ~one6&. Y m -  
scme pmMaxa ~one6a1im'i BbUbIBaeTCE T ~ K U ~  ~ P H ~ E I H ~ M U ,  KIU( HeycTpmeHme 
Henonanmi, ~e6pexnarr 3~cnnymaws 060pypo~a~ax n o m a 6 ~ u  onepaTopoB B 

CnyYae H ~ M ~ 3 ~ ~ B ~ O ~ O  npon3BO&CTBeHHOrO IIpOQeCCa B~opoir TUII BH- 

L W M ~  npuwzi 01~01ofism0606mme no~a3a~enu GT m ~OCTOJIHHOM ypo~m.  
3m oTKnoHemie (cmnr) B B I ~ ~ I B ~ ~ T C ~  T~KUMM IIpMYHHahdYI, HBK nnoxae u a n m a  
o6opynoBa~m, cMeHa onepaTopoB a u m e ~ e ~ u e  WXHUKU npoBepm. 

- 
warnwe noKa3awmi ua 6a3e mmusa: 

1. I ? ~ M ~ H ~ H U E  ~one6ne~ocW npoumonmeHnoro npouecca Memy non- 
rpynnaha~l (BM~OP-). 

2. Cmma qeHTpam~4 r e n x e H m  npow3soncweHHoro npouecca. 
kiccneno~a~ae 0606murarowx no~a3a~eneki ~ e ~ ~ n a m i  T A M  H ~ ~ ~ T U B -  

HO, T ~ K  K ~ K  EIMopflPyen:lI m u 3  K-IJW- u3~epemdt. Ham MW ma- 
xs3a  omp pans Kasecma n p o m m  He OCHOBZLH H a s a r m e H m m  H ~ o ~ O C H O -  

BW n p e m o c m  n mm* 0606maM1rm~ nmawenei. On 6ampym11 Ha 
~ K C M O M ~ X  n mamae HYIPIBH~~~JI~HJSX u3~epemiB. H m  aKcnom - arnpamarr 
6a3a mn nposepm H ~ ~ ~ O C H O B ~ H H ~ I X  npmocmoK TAKKlI. 

A K c ~ o ~ a m e c &  m a s  ~ m p o n a  asecma n p o w  (AAKKII) w m -  
KT E13 REP 3l'fUIOB IIPOBePKN: 

1.lIosep1ca omopomiom (CT~~UJI~HOCTEI)  n p o ~ 3 ~ 0 n c ~ ~ e r n o m  npouec- 
ca B npeaenax ~ O J I  ~b160pm (B nompynnax). 

2 nposepm omropo~ocm (CT~~YUI~HOCTA) ~ ~ O H ~ B O ~ ~ H H O T O  npoqwa 
B npenenax necIcOn[bm ~bl60po~. 

AHms npon3~oncwe~~oro  npouecca B npenenaxmoti  Bb l60p~~ (B nop- 
rpynnax) H-WTCX c d o p a  omopowm rpynn. npouecc o@kpa rpym (BM- 
~OPOK)  npOII3BOLtUTCIf Ha OCHOBe IIOMPeCKOrO H CTaTumSeCKoro ma~1~3a. Ka- 
Llecmo nornwKOrO BHBRU38 3BBHCUT O T ~ J ~ ~ ~ B H ~ I  3H-a W X H I ~ Y ~ C K O ~ ~  Cnem- 
+ a ~ a u u a  ~ ~ O ~ ~ B O ~ C T B ~ H H O I Y )  npouecca. P w y n b ~ m  cTaTncm~ecKoro mma3a 
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3aBHCST OT Kayecma C T ~ T ~ C ~ U ~ ~ C K E I X  a m ,  x a p ~ p n 3 ~ m x  c~a6Unb~oc~b 
np~3BOnCl'BeHHOTO IIPOUBCCSL. 

C ~ m e c ~ y l o  nposepw C T ~ ~ H J ~ H O ~ M  npou3Boncmemom npouecca npo- 
nnn.mcTpapycu no ~ ~ ~ H H H M ,  O I I ~ ~ J I Z K O B W ~  E " ~ o ~ o n c m e  no npmmBne- 

C T ~ T Y ~ C T U Y ~ C K O ~  U H @ O ~ M ~ E I U  nna m u n s a  K O H T P O ~ ~ H O ~ ~  KVT'I* (ASTM, 
1916). Mar orpamimM C T ~ T U C T U ~ ~ C K ~  coBo~ymroc~1. n e ~ m m  B H ~ O ~ K ~ ,  pm- 
~ e p  ~ a z g o i i  CoKpauleH no sempex u3~epemk (Ta6n. 12.1). 

Ta6/tur(a 12.1 

C o n e p m e  cunama B C T ~  (%) 

Pamep P m a x  C P C W ~ ~ ~  
4 I3EJ60pKU ~ane6& 

no~en .  1 0.72 0.61 0.75 0.73 4 0.14 0.702 
' 

2 0.68 0.83 0.71 0.73 4 0.15 0.738 

3 0.78 0.71 0.70 0.90 4 0.20 0.772 

0.725 

2 0.66 0.79 0.81 0.68 0.15 . 0.735 4 
3 0.64 0.71 0.69 0.81 4 0,17 0.712 

, 

, Cpe~a 1 0.63 0.69 0.62 0.75 4 0.13 0.672 
2 0.81 0.68 0.84 0.66 4 0.18 0.748 

3 0.70 0.66 0.65 0.93 4 0.28 Q.735 , 

CMeHa 
1 2 3 1 2 3 1 2 3  

lToa. BT. cp.  .  OH. BT. ~p Ilon. Rr. Cp. 
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Pacune~eme a-n Ha nompynn= (B~60pmi) - peuam~& MOMeHT B ma- 
na3e n p o u 3 ~ o n c ~ ~ e ~ ~ o r o  npoueoca. 3M pcqneneme upemonarm, YTO none6- 
neMoc= B weLIenax -0% nompmht 0 6 9 ~ c ~ ~ e n : s  B)IWIUIR~M OHn. 

np0Bepxnt ~ T ~ ~ H J I ~ H O C T U  npOW3BOHC~HWOTO npOUeCCa OcHWMa Hapsyx 
npmwmxmx npemocamxax. n e p w  npemocwna: umepemx B nompynm 
pacnpeaenem C A M M ~ T ~ N W O ,  T.e. o m  p e n p e 3 e ~ ~ a m ~ m  OHr, y K O T O ~ O ~ ~ .  

P = 0.5. B~opannpemocmu~x umepems B nompynnax penpe3emm~m OHr, 
y ~ompoB P t 0.5. IIpwepm ~XnpegnocmoK ~ ~ O N ~ B O L U I T C ~  nyTeM m a 3 a  
ycno~& Tpex np-OB: nopllmca, cxoncma u coarsemmBn. 

Ta6fluya 12.2 

~ o H ~ w J ~ H I ~ K ,  CMeHa MI 

---- - = 

, B~oparr &opm (no~e.nem&izc, c ~ e ~ a  MZ) p n p e 3 e m m ~ ~ a  OHT. B-c- 
I ne-e 93P c m -  ~ u n y  D. %OT m n  CODTOHT u3 75% penpe3emm- 
flm momim co6mml. B c-nn c npHHmfnoMnoene~mnb~wm, KO- 

YMnrrrnem cxoncma mm ironacew 6~x7, ~ C H  mli 6 0 m e  0.75. B HameM npn- 



Bocb~arr ss6op1ca (cpena, cMena N 2 )  penpe3e~~a~yr~wa OHT, y ~mopoii  
" ) p  = 0.5. Ycno~m BcexTpexnpumanos c o 6 n ~ ) ~ m c r r  (Ta6n. 12.9). 

a e ~ m a n  BbI60p~a (cpem, cMena M3) He sBnneTcn penpe3ewdme~ofi OHT, 
T ~ K  KaK KO~@U$UVU~HT CXOnCTBapaBeH 0.22 (Ta6n. 12.10). 

B pe3yJIbTaTe HUeTO aHa.lIH3a OKa3aAOCL, W O  TOJIbKO TPEl B ~ I ~ O P K U  penPC- 
' , ~ ~ H T ~ ~ B H H  OHr, y KOTOP~X P = 0.5 (Ta6n. 12.1 1). 

c ~ a 6 m ~ o c r n  ~ ~ O U ~ B O ~ C T B ~ H H O ~ O  npouecca B npenenax 
Tb IIpOBepKa peIIpe3eHTaTUBHOCTU B H ~ O P K A  OTHOCMTeJIbHO 

OHI'. P ~ I I ~ ~ ~ ~ H T ~ T U B H ~ U ~  m 6 o p ~ a  cmeTenbcmyeT o TOM, YTO ~ ~ O M ~ B O I I C T R ~ H -  

;, idi npouecc c~a6mew, a npoumeneHHiU1 npowuufl -  KayecTseHHaa. 

Ta6nuya 12.8 

Cpejxa, cMeHa M I  

T3P 

0.00 
1.00 
1.00 
0.00 

- 

g - v  5%- 
0.42 
0.58 
1.00 
0.00 

v =  0.5 

I x - j l ( = d  

0.0525 
0.0425 
0.0175 
0.0775 

- 

d I---= 
0.077:i g 

0.32 
0.45 
0.77 
0.00 
- 

kr(v)=1.90 k (y )= l .O  

Ta6nuya 12.9 

Cpe~a, cMeHa M2 

T3P 

0.00 
1.00 
1 .OO 
0.00 
- 

' sk(x) = 0.03 kr(v) = 1.15 &(Y)= 1.00 
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L C - = v  
0.324. 

0.17 
0.83 
1.00 
0.00 

Y= 0.5 

l x - x l = d  

0.08?5 
0.0675 
0.0625 
0.0925 

- ?1= 0.7475 - 

d I - - =  g 
0,092:; 

0.094 
0.270 
0.324 
0.000 

- 



i 
13. A ~ a n m  C T ~ ~ ~ J I ~ H O C T A  n p o u 3 ~ o n c ~ ~ e ~ ~ o r o  

I I p O ~ e C C a  B n p 9 i u i  UeCKOJlbKEnr B b l 6 0 ~ 0 ~  

Kaqecme np~Mepa paccM&peme npo6nem cTa6~nbHOcm I ~ P O H ~ ~ ~ C T B ~ H -  

poqecca npou3~om~cx ho 16 m u n x ~ ~ a n b n b ~ ~  ~ 1 3 ~ e p e ~ n m  nepBm 4e- 
mpex Bb160p0~ (Ta6n. 13.1). 3TBX YeThlpeX BX~OPOK nepBas U TpeTbrr B H ~ O P -  

m He m3n%K)TCB penpe3eHTz1-U =MU. MX BlIUSlHXe Ha c ~ ' . ~ ~ I ~ J I ~ H o c T ~  llpOU3BOA- 

c m e ~ ~ o r o  npouecca npoa~an f 3upyc~  n y ~ e ~  n p o ~ e p m  ycnoowir Tpex n p u ~ m -  
' noB: nopawa, CXOP.CTM n C O ~ ~ T C T B U R .  

I Ta6nurla 13.1 
I 

conepx+ cnnanm e c m a  (B 96) . 

L. = "  
0.97: 

0.256 
0.690 
0.690 
0.814 ' 
0.814 
0.877 
0.877 
0.938 
1 .ooo 
1.000 
0.993 
0.931 
0.745 
0.745 
0.435 

"I 0.000 

ri = 017344, s = 0.0644, sk = 1.17 
I 

;. : i  . IIpmqnn nopaara, Ycqb~ue BTOFO npnqnna  BamonwneTen, T ~ K  K ~ K  33P 
pacnonoxenbl B m p ~ a n a x / T 3 ~  (Ta6n. 13.2). B HWeM npmepe T3P npencTaB- 
n e m  mnoM D. I 

I 
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d 
1 - = g 

0.165fi 

0.249 
0.671 
0.671 
0.792 
0.792 
0.853 
0.853 
0.913 
0.973 
0.973 
0.966 
0.906 
0.725 
0.725 
0.423 
0.000 

X 

0.61 
0.68 
0.68 
0.70 
0.70 
0.71 
0.71 
0.72 
0.73 
0.73 
0.74 
0.75 
0.78 
0.78 
0.83 
0.90 

0.4244 
0.0544 

0.0244 
0.b144 

0.10156 
0.0456 
010456 
Oj0956 
011656 



To6jruya 13.2 a m ~ o e  ~ e p a s e ~ c m o  c ~ n j t e ~ e m c m y e ~  o TOM, ¶TO ~ n n  C come~cmyeT ne- 

P a ~ n ~ ~ n m ~ ~ i e  3 3 ~  p e ~ c n ~ o g  paonpenenems T3P. 
 tam^ 06p$i30~, MIJ npumn K BHBOW, YM n 3 p a e a  n p o n 3 ~ 0 n c m e m ~  

T3P 
0 

0.51-1'00 
0+51-1.00 

1 

Y npomcc ~eC'rd6klneH B pe3ynbTaTe CYlueCTBemoro BJIUDM~ mYa He mmm11.rxcn 
0 p e n p e m m m  B M ~ P D X * .  

0'256, 0.435, 0.690, 0.690, 0.745, 0.745, 0.814 
0.814, 0.877, 0.877, 0.931, 0,938, 0.99~. , 14.1 nposepm ~ 3 ~ e a e ~ n n  none6ne~oc~n 
1 n p o n 3 ~ o ~ c ~ ~ e ~ ~ o r o  npoaecca M e w  s ~ 6 0 p m ~ ~  

= 0.738, s = 0.274, sk = -1.42 T p ; \ r m ~ o ~ ~ b l 9  1 1 ~ a ~ 3  KOHTpQXS mmecma n p w w m u  VAKKn) YnenneT 

npwaumexogm. Y ~ J I O B ~  s m r ~  n p m n n a  He B ~ o - ~ ~ ,  raK KaK oco60e -e f iwamm~y nccnenosararm ~ a n e 6 x e ~ o m  0606mmwx no=- 
-em c x ~ a c ~ ~ a  (B C O ~ T C T B W  I I ~ I ~ ~ O M I ~ - ~ ~ ~ ~ ~ ~ ~ ~  Urmo- samnefi, Hanpmep, T~KUX, wx p m a x  ~one6amfi n c p e m e  aennnleu. %I 
cuTenbHO THna D, nDnxe* 6 U ~ b  PaBeH nnn 6onbme 0.75. oH 0.69 

0 6 0 6 ~ m e  noKit3aTenn crnaxmaxrr n e i i m n ~ e ~ l b m e  ~ o n e 6 w s  Y~WIIIIBHW- 
(Ta6n. 13.3): am ~ 3 ~ e p e M  n ~ I M  U C ~ T  pe3yBTam man3a C T ~ ~ U ~ ~ H O C ~  npou3- 

J$OgCTBeHHOm npouecca. Hnxe MU nponnmcwpyeM J ~ Y ~ T  ngouecc 
n p o ~ 3 ~ o ~ c m e ~  npotteco (c noauma ero ~ o n e ~ e M o m  CL[BN- 

1.08 I r a ~ e m p m ~ o i i  m w e ~ n n )  Ha ocHoBe 06061l[~1ofl~x nor tau~nek.  ?3Tn 0606- 
m a e  nomamnn smcnSncms no nqwm seTi+Te~ ~ 6 0 -  Hmem npn- 

TatiPuqa 13.3 ~ e p a ,  p a c c ~ o ~ p e ~ ~ o r o . ~  jmyx npeaburyuMz r~la~ax,  bm3 w w e ~  c pacc~arpe- 

Panpenene~vre T3P Wllll ~one6neMom IIpon3BOpCTBeHIfOF3 I ~ e C C a .  A a ~ ~ n s  K W ~ ~ ~ ~ M O C T ~  ~ 3 M e  
pneTcr 0606ma1014~~ noKwaTeneM, r, E O T O P ~  pmcynT6IsaeTcs H ~ K  PWHOCT~ 

I M e w  MnHUM8nbHblM YI MaKCBMBRbHbUd HfmHBBIJ~8nbHbtMII U 3 ~ e p e ~ l l w  ~ b l -  

60pm. B HWeM m m 3 e  ~ T U  pmsocm saMeHeHa cpemeii s e n n w ~ o 9 ,  F , EM- 
0.262 = q w c ~ m f i  UOTeM XenuAnB- M ~ M ~ ~ ~ H W I M B ~ ~ ~ O P K H  ( T ~ n .  14.1). &a- 
0.738 = P HW 3 a ~ e ~ a  110380h%5~ UUM, Q 00- TeOpRU TAKKII, F~P- cneny101l1ee: 

e m  ? p;lcnpen&s c m m e w o ,  TU xane6ne~ccn n p o n 3 ~ 0 n m ~ ~ o r o  npo- 
uecca n a x o ~ c s  anpe~edm HOP-, n, cnenosrurenmo, ~11nmUie Ha nero Brim- 

P = T' = 0.738, ~ . k  = -1.08 MISX n p n m  (ueyc~prrl~@mme mnonam~,  ~ e h p e m m  3~cnnya-a 0 6 0 p ~ m a -  
.HRX, OIIW~KU onepampw) He asnseTcr cWmeuH6IM 

nrna41m c n ~ ~ ~ ~ -  Ycno~ne m r o  r r p u m a  T~~ He BHnmHIIe~a: 
' npo~epm ~ a n e b e ~ o c ~ n  npon3~0nmemom nponecca BarwcnvlM KPX- 

nepeMeme paonPeJWJEH3ffi 33P u T3P c o m ~ e m y r o ~ p ~ ~ ~  mnaM rep& penpe3ewm~na~o& o i u i o p o ~ ~ r n  no muim qe~blpx 3nagewii i , a TOY- 

WHOCTe' Co6-9 axmemo nmy D n nmy C. %peneneme ma C ~ p q p d i  ~ ~ H o ~ ~ ~ o c T u ~ ' ~  P W ~ T  3~oro KpRrepUs ahmonmen:n a ~ e 3 ~ m -  
OcHoBatr0 CmQCTaBlle~ll~ PWHOCTOG ? d e w  K~~~~~~~ amMeTpH 1poBepm ycxomiii ~ g a x  npumnoa:  noprrmca, cxoicTBa ~l C*-H~. 

OHr OW- C: 5~ = 1.08, a m  mna D: SK = 0.06) 16 tdHm-mx H w e F m  (&(x) = 1.17): 
%, * ~ p o m 8 o n c m e ~ ~  poqccc C ~ M ~ K  (a C T P O ~ ~  nQ-oBm p m ) ,  e- 

1.17 - 1.08 < 1.17 - 0.06 U B ~ W ~ K ~ P Z  n3~eperrm ~ ~ O M ~ T B O P R ~ T ~ B ~ W ~  K P R T ~ P ~  K O P M B J ~ H ~  
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I ( G c .  14.1), 
Tenepb Mbl MOXeM YTBepXJUlTb, YTO CpOnHIle BenlfYUHbl, pdC~YnTdHHble  Ha 
ma *nT"WMaJTbHW I Mt3KClfMaJJbHblX ~ H ~ Y C H U ~ ~  pa3Mad ~ 0 n e 6 d I d .  PaCnpe-  

-=smm-qO. C n e n o s a ~ e n b ~ o ,  ~ n w n ~ l r e  BII~,UMLU npnsm (~eyc~pmew- 

_.. .~e6pe]~i~111 aKcnnyaTaunr  06opynosmnn, om6m onepa~oyo~) 
Hc una~-dlOT CylrreCTBeHHOTO BJIUBHNB Ha  n p ~ 3 ~ 0 f l ~ ~ B e ~ ~ b l j l  npOUeCC. ?)TO 



~ P W E ~  ~ o m e ~ r n n ~  B o n C T B y ~ g  D l e w ~ e 3  ~omenuuefi T m :  c J W ~  ~ e ~ f i p ~ ~ o f i  

HaGnmnaehable npon3BoncmeHHortl npouecca OTCYWTBYeT H BIMmHe nepequcneHlibM 

narfme - He mnmcs  cyylec~~eHHbIM, ecnu pacnpeneneme B~I~OPO- Cp- 
7 .  -- 33P H a a  npo~epxa "~o~~anbHocTU" 6a3npyeTCg ycnoBufi -+ , sk( i ) = -0.12 > 15 = 0.5 

C) OHn up- oop-. ycno~ue 3~01-0 npnma~b1nonmeTcn, - K ~ K B - ~ -  P = 0.5 0 - .,ne-e 33p p a c n o n o x e ~ ~  B npe~enax uHTepWU0B T3P (Ta6n. 15.2 15.3). 
: n m e ~  npnMepe T3P npenmmnem Tmo* C. 

Ta6nuya 15.2 

PacgeT 33P 

Put. 14.1 

15- ~ P O B ~ P K ~  cmma Q~HTP&M,H()~ 

TemeHm ~ P ~ H ~ B O A C T ~ ~ E H O ~ O  npouecea 
.TAKm awmmme?r cm U w W b ~ o f i  TeH,qemmf no g m M  Bar60p,3y- 

HbMCm' q e ~  JMro wanh* 
B TOM, yT&jl uwePRn, Bmme 

Bmw ( H ~ ~ = ~ . O ~ O P Y W W ~ ~ ,  CMeHa oneparopoq HmeHeHne Tez- 
mm nPoBe~m) Ha npOEImonc~~en~@ npouecc. Ta6nur(a 15.3 

k 3 c m . u e ~ ~ ~ ~ ~ 3  ~ e m e m n n  U ~ O H ~ B O & C T B ~ ~  npOuecca 
urnom' Ha ocHoBe - xe qemPeX ~ ~ 6 0 p o i i  (Ta6n. 15.1). flax$& artana3 npnwun nopma  

. ~ , ,  Tobnuqa 15.1 
I : . !  

* 6 o p o ~ e c p e j ~ m e  . - 1 . .i 

' t 

. . ,. 7 = 0.5, sk = 0, kr = 1.13 
. . ,  

, , ,.: . , ,  npasqan CXonma. ycno~ue 3mr0 n p a m l I a  B ~ O ~ ~ ~ T C K  Pacnpenene- 
11 33p Hecyuecmemo o ~ n ~ y a e ~ c r r  OT pacnpenene~~s T3P (Ta6n. 15.4). KO- 

Y = 0.73425, S-= 11,02532 sk = 0.33 . I ,  

~ M ~ I I ~ H T  cxoncma paBeH 0.87: 
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i 
C Y ~ ~ C T B ~ H H O  mnu~aemn OT T P ~ ~ U U & ~ H H O T O  a~anu3a ~owponn  ~ a ~ e c m a  npo- 
m u u  (TAKIUI). l l e p e ~ u c n a ~  oTnx'lsimnwe. oco6emom jpyx 

1. npnwwn m ~ ~ O C H O B ~ H H U X  npemo- 
ocmem Ha mcno~ax. Up% 

TAKKn. 
~peABOCblJrr(U 

2. TAKKII cuiarmmpyeT npou oncmemdi npouea: Ha ocxiose 06061ua- 
m w x  no~aa~ene2i. B pe mTilTe gforo c r n m m n c n  ~ o n e 6 n e ~ o c ~ b  
HHIMBRAyWbHbIX lT3Mepe ", ¶TO IIpSfBOAUTK UCKSGHUm pe3)'iibTa- 
TOB aHaJIU3a. A A K m  2Ul X33UPYeT ~POEL~BOACTB~HHH~~ UpOUeCC H 5  

OCHOBe KHAUB~Aya3IbHblX f 3h!epe~ni& .IT0 B&PIIeTCS HajteXiiog Fapiul- 
TUefi Pjla ~ ~ ~ ~ x ~ T ~ T U B H ~ ~ ~ B M B O ~ O B .  

; NLbl n p o a ~ m 3 u p o w ~ n  I I ~ O H ~ B ~ ~ C T B ~ ~  npoue~c, n p m e ~ ~  AAKKn u 
TAKKIT. Pesynb~am m x  myx o w m c b  n p ~ v o  I I ~ U T U B ~ ~ O J I O ~ -  

ME, rn KaK TAKKII ripennocumax a 0606rua- 
munix n o ~ a ~ m m .  

3. P ~ ~ Y J ~ ~ T ~ T ~ I s L H B ~ ~ N ~ ~  T A & ~  C Y ~ ~ ~ K T U B H ~ I .  OHU 3WUCAT OT 0 6 0 ~ ~ 0 -  
B-oc~n npeimocbmo~ u HOCIIT wa ceFje OTneTaPoK monpenenermoc- 
Tli. PWYJI~T~T'I m U 3 a  *KKII 0&beKIV~Hbl, QHU OCHOBaWl Ha UC- 

coKpaua- 

~ o r o  nponecca 

- 



w 9  ;. ' .:. . ' 

3aw1orenue 

''Jhfioeb K ucmune u cnpaaednuaocmu 
corn qmo denaem nac nodofinbl~u ofipaq 
60~1cum. " 

I , . '  ! . ,  . . . . . . 4hm 
' 'C+d'@~The~Idk M ~ T o w ~ ~ U ~ B ~ ~ C ~ M ~ ~ I :  O W  IIPlfMeHdioWB BOBCbX OTWC- 
3hatmh ~ i ~ & r e c m e ~ o r o  u & e p e m i ' n p w m m o n e  c~k3eEi. 
k~paiine&e B c m d r c e  cnoco6cTBye~ n o 3 ~ m m  ~aureii neicmiTenmo- 
,'&'~&6& U ~ ~ E O H O M ~ ~ H O ' C T ~ B .  ~TaTUcTU'lec~ @ ~ M ~ ~ u ~ o B I &  3aKOHOB N 
o ~ o ~ e p ~ o q e f i  ~arnicmae~ca B B ~ E  n p n q a ~ ~ o - c n e n m e ~ m x  ~oneneP. no- 

Ka m x  ~oneneit 6 m a  vex0 c+op~ynaposa~a 6. Cnmo3oP (Spinoza, 1951, 
42) ;  " 3 ~ 1 ~ a r e ~ n e n ~ ~ ~ m  ~ ~ B M C W  OT ~ I I ~ H U R  npusnrtbl n npepnanaraeT ero'. 
enosaTemHo, npuvuHa n m m a  6 m  smecmia. 6e3 m r o  ycno~ux HeBwMo- 
H C ~ C T U Y ~ C ~  aHaJIM3 3aKOHOB U ~ ~ K O H O M ~ ~ H O C T ~ B .  

T p ~ o ~ n ~  cTamcTuxa ynenrre~ 6~bII10e u ~ ~ ~ a i i u e . m a n w q  c-ome- 
M e w  I ' e H e ~ l ~ o f i  COBOKynHOCTbJO I1 B U ~ O P K O ~ ~ .  ~ P H  3TOM TeHepmHM 
KYIIHOCT~ npencTaaneHa nparn~ofi, a m 6 o p ~ a  - cnencmueM. B c o r n e x m u  

u c06nmm n p n m  n w n e n o ~ a ~ e n m m ,  cnemT npumap, 
Hepanmar COBOKYIIHCGT~ KaK npuSsuHa m m a  6 m  u3secma p a  TOTO, 

m6b1 n o 3 ~ a ~ b  cnencmue, T.e. sar6op~y. O m a ~ o  npnpona re~epanbnofi coeo- 
KYIIHOCTU moBa,  TO ee MOIKHO n o s ~ a ~ b  TOJI~KO a B c ~ p m o , ~ . e .  anpnopHo B 

.pe3yrrbTxITe m&n3a ee C ~ L W O C ~ ,  na ocnoBe a6c~pa~moti  BCTUW~I. 

T ~ ~ A H ~ O H H W  CTBTHCTHKa OTpUUaeT B 0 3 M O X H m  WIPUOPHOIY) II03HWMII 
rerlepanb~oi4 co~o~yrmoc~l l  ( n p n r m )  a, Bonpem me~e~mpnof i  noruxe MMU- 

%3BUX, npeTeH4yeT Ha OUeHKy npU~Hb1 (r@ie&XUb~~f COBOK~~HOCTU) C nOM0- 
cnencmus (~bI6opowofi c o ~ o ~ y n ~ o c m ) .  &a ocyurecrsnemn m o  u 6bma 

prwpa6mdna P, h r n e p o ~  (Fisher, 1954) Teopun m u c m r e c m  oueHoK u m- 
~ O ~ Y H ~ U L  pacnpepenemit. 
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Cormcno mi4 Teapun, BO~MOXHO o u e m  HeKoTopbIe n a p e q m  rerlepanb- 
H O ~  COBOKYnHOCT11 ( H ~ I I ~ H M ~ ~ ,  CpeAHS5l, LVicIIepcUn) Ha OCHOBe BWaOmiYHHx 

06061umn~x n o ~ a ~ m n e f i ,  BbI'lJIcnemHx B cpemeM no BceM OmadeeMbIM BH- 

~OPOYHMM COBOK)TlHOCTIIM, RSEXeYeHHblM 113 H ~ Y ~ ~ B ~ F M O ~  reHepaJIbH0fi COBO- 

KWHOCTU. OLD1aK0 MHniur TWp11fl He B COCTOflHN11 OUeHUTb IIPllPOJIY reHepWIb- 
no% COBOK~~HOOTU, T.e. ee omopwyocn. A 3m scopelib Bcex npo6ne~ B m m c -  
m e .  Cneno~aTem~o, T ~ ~ L U ~ U R O H H O ~ ~  cTamcTm HB ynanocb Teopemyecm 060- 
c ~ q ~ a n  ouemy npmmm Ha 6a3e cnencmnn. 

B n p a ~ m g e c ~ o ~  nnaHe T ~ ~ ~ U U U O H H ~ R  C T ~ T U C T I I ~ ,  men  neno c n p n m o -  
cnencmemnmu ~ o n e n m ,  AenaeT ycTynKy nomire mmneHsn, arrca3mancb OT 

ouenni n p n w m  (He3aB11~11~0k nepeMe~~oa), a oueHnsam TonbKo cnenmne 
(3a~ucu~yro n e p e ~ e ~ ~ y m ) .  IIpu y r o ~  TpaAnqnoHHan c T a m m  n p u s ~ a e ~ ,  YTO 

npurnHa jxonmria 6 m  s3~ecmd u OHB OnpeaenaeT cnencmue. O w a ~ o  3m yc- 
Tynm wyba, TaK KaK npupwa npuynm onpemnnexn He ~a ocHose n c m m ,  a 
Ha 6we H~O~OCHOB- npeLlEOCbvrOK. T- 06pa30~, Teopun U npqnKa Tpa- 
q l ~ ~ l i o ~ n o f i  CTaTMCTUK11 Ka3WCTU'IeCKMe U " J I o ~ M Y ~ c K U  H ~ ~ c o c T ~ S ~ T W ~ ~ H ~ I ~ "  

(Ghosh, 1988, c ~ p .  23). Ho 06  no^ T~WUOHH& c m c m m  CKPOMHO wm-, 
q T .  



Ko3@&~mem acnMMeTpHn bpcowa npmeiixeTcx H- Ann nposepm pe- 
1 I I ~ ~ ~ ~ H T ~ T E I B H o %  OAIiOpOJlHOCTH BU~OPICA. 0 l l H a ~ 0  MU AOnXHbl WMeTb B BMIIY, 

m B nexmpbrx cxywm ww X O ~ B W ~ W  M O ~  BBCCTEI nac B sa6nyxneme 
ITpo~nnroc~pnpye~  TO mnpmepe ( h c .  16, Tatin. 16). H a m  namme, npen- 
m n e m m e  rp@n~ecrar, m e m  WHYK) oTpnuam1IbHyro OKOYI~HHOCT~. O ~ B K O  
KO&@MI(H~HT ~ H P w H ~ ,  ll~mCJIe& lI0 3THM AaHlUDd, l I 0 n 0 ~ b ~ .  OH 
paBeH 0.45. fins ycTpanemrr 3wn, npmopesna MI.I npemaraeM paccwTmam 
KO@BUH~HT acnMMeTpnn no cneny10meB @p~yxc: 



X P(X) XP(X) (x-i)'P(x) (x- X)'p(x) (x- X)'P(X) (x- Iyp(x) 

0 0.04 0.00 0.0566 0.0802 -0.0674 -0.0955 
1 0.73 0.73 0.0264 0.0010 -0.0050 -0.0002 
2 0.23 0.46 0.1509 0.0990 0.1223 0.0802 

Mmro 1.00 1.19 0.2332 0.1802 0 - 0499 -0.0155 
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