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am ~ c n u e m e  ~nr0pATMos manma ~ u f  K ~ K  npemonaratrcs, 9 ~ )  ;a w ~ e  y p m e m  perpeccnr, c no~ombro WTO- 

l ~ n r m  i r ~ e e ~  6 a 3 0 ~ p  ~OS-OTOBKY B nonp~cax ~ a m ~ a n m e c ~ M  -4a npo111wqo~a1iaa scxoaoB nmeRm, noHcKa 

I C T ~ ~ T A ~ M W  n ~eopnn nepomomeii. M a m ~ a ~ w e c m i i  ~onmenw- . m a o n  nesennn, o u e m  c ~ e n e m  nmimm neqe6- 
PI& namn TWKO B C ~ M ~ I X  neD6Xom~m cnygam B n o c ~ y n n o ~  WKUX ~ e p o n p m i i  Ha maanemme nexom~. 
 me ,qm n o ~ n ~ a i i m  cya~nocm uewnoe a p e 3 y m ~ a ~ o ~  anannza m e  perpeccnn u u e e ~  em:  
,qm npasa, He m w q e r o  cneswanslroii u a ~ w m e e ~ o i i  norno- *.$+ bIxI +...+ b,xi +... + bkxk 

l lpa~pwdc~an d w n m  mum c m  B 6omulom wcne w- eMoe 3naqenue n p n 3 n a ~ a - u ~ ~ n ~ ~ a ;  

nepxmcm~bnr n p m q w ~  perpeccnonroii uonenn; 
ananma B ~ e - c d  l t' no~orssfo n e p c o m -  @a~~opos-npmqin m a e a r o m  o h e m .  

IUIKWWB nporp~ae~ no -aft M3p- namu m e m c n  +~KTOPTJ T O ~ K O  HexonwecT- 
r Stathtba for Wiadows. [noparmosb~e UJIH HOMHH~JI~I IH~)  N MM w a -  

m ne~aropb~x KwecmeHahol ypo~mx, TO 

wasennk no~a3a~enefi-~ nB 8029ek- 
n peulenna w a g  n~~nenonanrra npahletirr- 

ananw. &cnepcno~wrii manna B ~ M W W ~  

cwIeHb BJIHaW W O r O  B3 my- 
a wxce ax; w ~ ~ ~ ~ c T B ~  na 

we C~~KTQPH, wp.ei jc~syiowe aa 06%- 

~~amszco B . ~ A C I I M ~ C T N  OT .RCBOB? K a s e e n -  

a m i t a m r  ~ ~ ~ o a d a d ~ ~ e n : ~  
w (Urw r?,, 1980). MOAW, noJIy9em 

-.. . ,  ,'!N 
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vj- J-ro 3q~pe~a ocriosuoro ~ e r c o m r ~ e m a e ~ ~ o ~  
-Ej(i E I&...,k); , ?panmoHuo c m m c a  B ~ a 6 m ~ w  conprr- 

k . B B T ~  no ~a~raa ,m6nrua~ w e  ncero nocpen- 

C v j ~ i j  - cylrchaa k *tizwo~ WHOBHMX HeKO no20 -ma (A~rmri r., 1982; Ejn.icee~a 
j-I 982; rpumpbee C.T., w np., 1998). 

~ B K T O P O B ;  
PdFi) - ~@@nuuem perpeccnn n o ~ ~ a m m  na n3~ewean1, w r i a ~ a ~ e  c y w x b ~  ex s3an~oneficmm, 

wws exoatrebut @aKmpoe ria Bebutowe 
a a ~ n - m m w ,  npornosnpoeanue omnae- 
ii npe onpeneneaebIx cose~annnx ypo~riefi 

Hya rCamw- $wmpos X,; WTOB 3~cnepm~erim, conepxamwx ~ a r e c m -  
k.- - o k ~ ~ o ~ ~ ~ & & i s s x  n B~PMM~R~BCTBBHX) OCB 

~xwe-mh~; Q C T ~  H ~ H U  (npononxn~enb~oc~b p e m c c n ~  XPO- 

wn, ~ u o r o n m e f i  sbIxnsaeuom oe~onorn- 
epaTnBrioro nesenwx, xnMuoTepanun, 

'. j$sn pemem ma- ~ ~ s i u a ~  (paonmaasatlae 06paso oc~poeiule ~ o n e n n  (P~HKIIUU nponon- 
C a n p C V m  Ka6Opa~,npn3aarOB K BOAnTCfl MeTOAOM WanU3U 6peMEKU 6bl- 

87; E ~ M ~ K O B  C.II., ra~punoea H.C., 
ep Y.Y., Knem Y.P. H np.,,1989). @.- 8; rpuropbea C.T. n np., 1998). 

'CpaHIiofi bi O T ~ Y ~ C T B ~ H H O ~ ~  JIn'TePaTY- 
w c r r  ceenewws o Meme Monenwposaiulfl c 

WKOB perpeccuri (Bates, D. M., & Watts, D. G., 
.r., ~ H K ~ ~ O B  B.M., KJIHM~HKO H.E., 2001). no- - WI-, HQ MlHn HHIO MeTUAa flBllXlOTCfl: 

.Ia&%mB. 5 nro~a c s p e m n  luor xeTcn nexommsemm (m~epnwcfl Ha 

JtK-+b,~t+b~z+. .;9b&, K 6 l -  npeHMYIllecrrseHH0 KaYeCTBeHHbIe. 
rnc bo - aoumamq onucariwe ~onenn  e ~ e e ~  em: 
bl, b,. . .& m q ~ l a r :  ~ompnre onpegemma na ocuask 

~ o ( i y s a r o r s c a m ~ & ;  = exp(b~+b,x~+b~xz+. . .bkxk)/ 

xi, #z,. ..& - waqenw n p n w ~ ~ o e  a 3 y ~ a e ~ o r o  &ma. [1+ exp(ba+btxl+bzx2+. . .bkxk)], 

bkxt m a o m f l  K I ( H ~ ' C  &u601lbm wasemmy JIK@. 
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ba -x- 
bl, bz; :a,. b& - ~ K ~ ~ ~  lUiSI k CHMIITOMOB X I ,  Xr,. ..a; 
XI, -xi,. . .& - iummmme J~Q- k C H N ~ M O B .  

A o ~ ~ ~ ~ ~ s a e j r a m e r x r o ~ s e -  
po- nacryarnews 6 ~ a m r 1 p ~ o n ,  nns ~Anaronpaareom 
H O X # J & & ~ ~  SWI- S ~ B l i U g 6 o G a r  OT CWIaA BqP1ReB- 

aWm so- n p w w a ~ o ~ a p w a m  a menerrs nwmm 
O ~ ~ ~ X W R ~  mraaxa%wjkit-n- B npouem, na sepoll.r- 
B-CHHIl npantO3rSpyeMOrt1 c06hITEUL 

P&x& pnceM8~p-u m-mccd r n H  

e m  ncpweawoll X; 
9S0%-8 ponep~~~dbmf i  nmepBBn cpemtfn 3nasewm ne- 

HO, HI - nyneaan a anb~$pqayaan cmmmseclole mmmat; 
p - W B e H b  3Ha~OCXH - BepOmHOp Hj'nfSo$i MnOTe3bl Ha; 
I-p - nonepmbnan ~ e p ~ ~ o c l b  a w ~ e p ~ a m n o f i  rurroTmsr HI ; 
f b, tat, tool - rp~mpziti C?cbm,,em s em tprmnecwre 3ms- nns 

YpOBm 9IlitYUMOclll p=0,05, I@,ol, fl.001; 
F, FOk FO1, Eat - rcprrrrpll @mepa s em icpmecme 3earerms nnn 

yposm 3naw~oclll H.05,  p=0,01, ~-0,001; 
, %', %&, dl. Xil - rcptrrepwii Ihpcona w em lg,msecme 3naseuun 

AJM ypOBHK 3HR'iUMOcnt p=0,05, p=O,ol, H.001; 
- omoclnwrsaan senn4wna wcmm  amom) om) n p l u ~ a ~ a  B m6op~e; 

mF - cpenwaa KBanpaTUsHan outu6~a samolar npw3na~a B ~bt60pKe; 



~*t ,% - ark* noBsp-~bra mpm K ~ C T O T ~ ~  npHsRa 
B B U ~ O P K ~  

L?g - nnorrpaexa f i m a  nnn s a k m  upmma; 
ip = ~ ~ i n f i  - aeperemq W ~ p a  - p - m  uepa s a m +  

o ! m t 6 w n . ~ e w o @  @qpsa; 

rs - & + ~ & - R ~ , F Q P -  CnHpMeaa: , , 
Can r - x&mmar aatioamffixo~ mppmxuhu; , 

M E P H M  OnMCATEnbHM 
R - Ko!3&@mm, w-og K O ~ @ m m ;  
P - m+~pim M H O ~ H B O ~  n e T e p f ~ ~ ~ ~ ~ i ;  MKA M OUEHKA 3HArlMMOCTH 
a, b - tt p6W-  pi-pfficm; 
b,, b, ..,. 4 - ~ ~ r m e m  p*~; 4 

30WlWJe K O ~ & $ H L V ~ ~ B T ~ ~ , ~ ~ - ~ ~ H U ;  . PI, $a. -.. Ps- F p w p  
- ymwnn v a @ s x i n  o& npomos no jpanaem@ perp 

9 - npopmqye~oe msrerrue napme~pa-omurn . , .  no , ,  ypas , 

pefpecc=; 
mt, - epenaga xwqmmw gnrybr~a nporaosa cpewle&c n ouenlca s w a a r ~ o c ~ u  I Y ~ U Y U R  npou3- 

38~4StfW-Ira; , .  6 ,  €ipIi3ylOIUUX ~ ~ ~ ~ I C T U B H O C T ~  IIpo@U- 
K$A - cnnenb w a r n  i-ro @crop pa, napahferpmmuK; 
m. - n~~ r n q q y m ; $ , y n ~ w ;  

OCNTI~CI(HX u nese6nmx ~eponpamuii u 
rno - nnneiruan p n a c c ~ u ~ a w t o n ~ ~  cpprn~n; ~ A H U M  ~ 1 3  ocedBononarruomux pmaenos 
Kl lp$  - a a t i ~ ~ ~ ~ c c n s a  nmie8~an ~ ~ C ~ ~ ~ H M U H B ~ W  @ ~ I W ;  ' urr~L-1. 3TOMY PiI3AeJIY U IIOCBX- 
P, - nom* ryb~~&fdonr  #&iWSWk-, 
p, - qQmlr& D d &  W G m  pam; 
P, - U ~ & W  , a  ~ n e * r & ~ ~  unV,tt&fpilWlaCnrm; " 
pP. B e P O & . f b . o v ~ 6 g ~ H ~ ~ m  *ore pas; 
pg, - skpomtiam i + ~ i r i ~ b s & b ~ b  n&k&a; 
B(t) - i&~ttw nepomocm EMS- aa.?peMjr c 
h<t) - , @ ~ q  umepcwwzocnt cpslud , j ~ a n ~ H  ita B- t. 
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hw 1. IIEPBHgAAII CTATACTWIECICAEI 0I;PAEOTKA g o t n p o n ~ p y e ~ ~ x  +mopor, n s b l x o n t ~ ~  napa- 
KOJUPIECTBEHWIX IIPA3HAICOB, OWHIEA 3HAYHMOCTA 

HX PA3JlWIHH m e n o s a ~ ~ n .  T~K, ~anpw~ep ,  nnn wccnenosamn 
%s~%emr comswwn w +amopa~s H napaueTpa- 

Xapamepnmmca Iwnornreclc~x O ~ ~ ~ I C T O B ,  ~ + ( P ~ ~ B H o c T ~  ne~ewm n o c ~ p ~ m w u x  c coqe- 
mr enox~s lx  c ~ o x a m n ~ e e ~ s x  CHCT~M e x a m @  ~ p m o l i  npw senywe~ nospe%newnw ronosu, B 

l b y ~ ~ ~ u e  s w e m w  o 6 w ~  - ~ p y m ~  KV, mnenbnue 
woposue ~ m t  h s u e  &nu, na6opampe~e ~ ~ ( W B O T H ~ ~ ,  ~ n ~ p o o p m ~ m -  
M H  H TW., W I Q q Y H b U U (  ~ ~ ~ K U M I L  GHaLIvBLIIZ @Hc. 1. I), 
+ ~ K K U U O H U P ~ ~  npw W ~ R G ' B C I B ~ ~ ~ ~  m ekx nirrontecma ~ x o p m x  +a- nwsec~oe - ADS, MM PT. m.; 
TOpOU. %XIS Tarolg $ ~ p 0 8  xl, m. .... Xk WlXlcm-a KOHTpONIpyeMbI- 
MI(, mcpseMum ~onukekmedao, o q e s r n a e m n  B 6 tpax  m u  HOMH- 

EUbHO. &yl%X SaCTb OTUOCTCP K VYIIIIe H~KOHTpOJlHpYeMbIX, c~Y¶&-  
HKX @BYM)~OB H ~ ~ S ~ C Y W )  nemnemmx, own He 

HO OKa3 iDUOT B O W ~ ~ C T Z I H ~  Ha CHCTeMy, 
c n y . r a k m  ee c m m w  n + ~ H K U W O ~ P O B ~ H H I I .  

, B 6max:  0 - H~T, 1 -em.; 

PUC I . l . n p e k r n 0 ~ ~  0 6 ~ ~ m o  U C C R ~ ~ O ~ ~ H W (  8 ~ u d e  d'IepH020 R ~ U K O N  P ; O ~ ~ m m w e  KOnkiWCTBeHHOfi 0~~~ cBmn Mew 
npyeMmw @ ~ W M H  H B M X O ~ E ~ M R  napaMeTpW; 

MWOB Y1, YZ, ... YI, KmpMe ~ a ~ x e  HoMepmn xonwqerrseeno nnn B pi onpenenemux s~ase-axon- @aKTbp0LI; 
6annax w npenc~asnroo~ co608 wryrlatis~e sennweu, cnenyloqwe mop- 
~ a m b n o ~ y  m BHOMY ~ M O H Y  pacnpenenenwn c c o o ~ s ~ m y ~ o u u r ~ ~  mi- - npmememe Bcero apcenana Mti0rntdepm.m ~ c c n e n o ~  w c r e ~  +- 
W I O B ~ M K  xapamqnmw~a~u. paecwomb1i4, m c n e p m o ~  mcqHwltiamwblk w np. ~ e m w  an=). 



npOBeneHHn MHOtOMepHOrO cTaTWCMYeCKOIU aHUlU3a H3pae 
meHHn Ha C UpHMeHeHHeM HCCJlenOBaEJIb nOJllgeH HMeTs 
TOBepHylO 6my IlaHHblX (Em, npencTaBJInmqyh3 co60Ki MaIpwuy Ha 
nemfi c nocraTosHb1M swcnoM cnysaes ~a6nmnenwKi no sceM k B X O ~  

c p a m p a ~  H 1 BMXO&WM napaMeTpaM. 

Bbl6oposnblB m o m  nn6nmnennn - 
0fH0~Hofi MeTOn HlyqtlOr0 ACCJle~BBBBU 

M~oxecmo M ~ I C J I H M ~ I X  06&ems  ~ 3 p a e ~ o r u  nBnema, H ~ Z ~ I B ~  

rewepanbnoil cosoqnnocTbm. Cnnoru~oe ~ a 6 m n e ~ w e  scex o65e 
retiepanb~oir cosoqneocTw nposoawrcn penno, eanpmep, npH ere) 
H O ~  perHcTpaUHH BCeX 6onbevx, o 6 p a m s m c n  sa M ~ ~ & $ U K H C K O ~ ~  n 
qbH, B n O n H W e  W H  BeAeHHH HCTOPHK~ 60ne3nn Ha Bcex 60m 
H s x o g m c n  Ha cTauwoHapnoM neresww. B HayrHbnr uennx saqe  wor 
S ~ T  sb160por~blk M ~ T O ~  ~ a 6 n m n e ~ ~ n ,  B KOTOPOM ~a6nmbemn M 
YaCTb o 6 a e m s  fe t iepa~b~08 COBOKynHOCTU, no pe3yJlbTaTaM aHanH3, 
mpol nenawr ~vaonbl 060 sceii rewepanb~oii cosonynHocm. ¶ a m  
e m s ,  o ~ o 6 p a ~ n b a  ~3 ~ewepans~oii COBOK~IIHOCTH no onpenenem 
IIpaBhiJlaM, HaZblBaeTCX BM~OPKO& UJlH B Y ~ O P O Y H O ~ ~  COBOKY~HOCIhIO. 

~ T O ~ U  BMBO~M, nonyreHHble B pe3ynb~a~e a n ~ n 3 a  ~bl60pKH, anel 
HO OTpaXanH C B O ~ ~ C T B ~  reHep~nbH0fi COBOKynHOCTU, sb16opra AOj 

6b1n penpe3emams~oH (npencrasmenb~oii). Ta~ym sb160pny M( 

C@OPMHPOBC~T~ npH BMnonHeHuw nsyx ~pe6osa~wR 
- cnyrahombm d o p a  o6aems  onnopo~~oi l  re~epanbnofi cosc 

HOCTH B w60pny, Korna ~amoblii 06sem reuepmb~oi cosoKynHocTH 
me8 W M ~ T L  OnuiiaKosp seponniocTb nonanaHnn B sb16op~y; 

- sia6oplca n m n a  H M ~ T ~  nocTamwym rticnennocrb ~eoaswc~ 
~a6nionelulfi. 

Yncno c w a e s  ~a6nmnelulfi B sb16opxe n ~asb~eamcn O ~ ~ ~ M O M  

~OPKLL. B U ~ O P O Y H M ~ ~  MeTOA aa6nmne~wn XBJlXeTCX OCHOBtrblM OPH Bbl 

HeHHs K O H K ~ ~ T H ~ I X  uenei3 H 3anar wccnenosaann c npHMeHeHaeM pa3 
HblX MeTOROB MHOmMePHOTO CTaTUCTHYeCKOm aHmH3a. 

n o  nawHblM ~b160pos~oro ~a6nmneewn o6aelrros reeepiumiroR c 
KYIHOCTII p COOTB~TCTBHH c uenbm H 3anasa~u ticcnenosmm @ p ~ q  
Cn 6a3a AatlHblX (ED, npeACTaBnXlO4U MaTpHUy Ha6lll0neHHfi pa3Mep 

nx(k+l), 

mo nanemue pe3ynsmm cram- . ecnH wcno olyvaes ~a6monemcti n 
m KgmponHpyemx Cpmpos  H sbcron- 

&&IOWHI& AOJIXCXM ~ ~ n ~ ~ e m ~ e a ~ n b t e  

' n o n p ~ m w x .  c cauemi~oR m a m e c n o &  

H H 12 cron6qos. 
kom on~catiwn ne.eta&nsbIx p&nu~abIX 
raaqwqy na6nmne~~i i  ne06xOnwnco saeCM 
Hsnpmep, Grl- npw3~an mr~zpomml u 
-M w n e  (~atp-p, 0 - m- 

nonynnemcn, 2 na 7- CyWi 
man ua rmpex ypoarrax (0 

cmlnmnmKom 888nm H, 
p a y n s m  .~iccneno~ltaB. 

ai @dIipasneRHe rpy&a TUXHEW- 

X IQybrwpOBOPHbK 
SHOB H m b ~ T s m  qqna H 

m. C~~Q.IIWW H peHaFmIpOWHHe &A 
o m  m ti-a npwmumx apa- 

tMied, SF%'* np) no qdiiynm Data 
ewda'6&:na~bw (CrBH). , 





+qe- ~ w m e c x o e ,  seo~e~pnsec;uoe H rnp1~mwecroe !? r n e r w e e a o r o  p w a  pacnpeuenerisn urysaliaoi% o p p a ~ m m ~ a q u ~ e n b ~ o  paznwamca npyr o r  npyra, a c MO- no p a y n b r a ~ a ~  ssl6oposnoro na6nmneean ZS yenHanofi; 
-%HliRbW&Rate H ~ s t ( ~ ~ ~ m ~ h l e  3 ~ a q e m  i lpu~epm p ~ t t a y ~ ~ e ~ b l  pacrtpeneneme nepe~ennoli npenc~a~nnercn B nune 

OT -em 3riasemm; pacnpeneneem, xapalcrep~3yroqero ~6x36 Mexny 

-crannapnunponanHw KCW+~HUB- acmerpm u MUQCCB no nepe~ennoli H qamocnm m na6nmnem B 

a6mnmooH swmsmn bleebme 121. crrammqecxoro pnna pacnpenenenwn B B ~ I -  

&%Ma HeCKOnbKO neCXCK0B U 6onee na6nmnennA, KO- Paowm sscno~bm xapalcrcpsmu nponehfoumpnposrtu B npmcpe 1 .l. 
n B m UnTepeanos @a3pnnos). 

Osearn ~ o w o m n  e rimerarm .menosux xapameprfmarc 

%cnosw W~~KW~IICTMKU nepenaewx, pacc-me no asr6opx~. m=1+3,32xlgn, 
conep%aT o r n n 6 ~ ~  no ~ O u r c r n ~ m  K a a a n o m w ~ ~  B I'x3~epWlb~08 coso- m e c w  B ~ I ~ ~ ~ C T U H H H M  peKoMennaum: 
~cynnom. Xalnwrapvemrog onin& msxpwum nop&nwy pecnpc- 
mewyl, a p s m a  cpemzw m w m t w  onm6na. ~ a n p ~  ep, ana cpeu- 
new w q e m  n o u a w w  m,. I 

JIro6ae HowIenomue nwmao s m a m  MeMem ouenKH ~YBOCTH u 
R ~ ~ ~ ~ O C R I  w a o a u a  z q n w q u m m .  Oqmuofi TO'~HOCM H uanaocrn 
nsluerea 95- AOBcpatumRktgwfFtpean R c T l c t r m  OpeJWero 3eancmm. 
Han$&ucp, w l r c n r t ~ l p e  cpennee; rnaaeme noxmarenr H ~ H  no apyrwy 
~ O C  omnorme COBOrrynHOml Eiaxomn B ~ e p ~  

?+&=x*t,xin,, (1.2) naentax m a  cTamcnirecKoro pnna paonpenenenria BM- 

ymqeM nopmue: rm tss - rr6nweue 38awe.m~ t - rpmepya C ~ m n c m a ,  omqwioulge noBe- 
pnmnbtro8 sepornroc~ 95% no q u a y  mnenefi c h m  n h - I ;  

SBBHCAMOCTU OT qHCna na6nmnefl~li n sb16wpam~ wcno unrepea- 

m,- c p e m  omm6~a cpemem snasmnrr, onpenenne- 
n m ~  pawax aapnauno~~oro pma R%-xnm; 

Men sm *prayw. 
S - p w w + w ~ a m r  muny ntmpnana h=Wm; 

T~=$,, (1.3) -onpenennm~ rpannubl u c p e m e  m s w  ntmpeanoa; 
' /  , 

r e  S, - ~ a e  v o e  o?w~orieuue no~asarenn B nuSoplre. w o c n  nnn ~ w o m  nmepaana. 
fi mp~ ( h 3 ) , ~ ~ p ,  w w 6 m  ~ M C H ~ L I I P ~ I  6 m q m m  o nannbc~ m a ~ u c r u ~ e c ~ o r o  pma pacnpenenenun crpom mmorpa~-  

~ ~ p ~ ~ a ~ , Y T d 6 b l ~ 4 ~ 1 ~ 6 ~ y ~ l 1 ~ ~ p 8 3 8 , ~ ~ 1 0 ~ &  ~ y ~ y m m s n y w  nutulx, pacnpeflenenws, n o  s m y  r u m r p a ~ ~ h l  a ~ y -  
~ ~ ~ w # A Y ~ Z :  yannrrueb e.uearpem n n ~ m  n e n m  npennapurenbnb~e B ~ I B O ~ M  o x a p m p e  w co- 

8 wpm- 9 5 x 4  nonep- ~ ~ w p m e c ~ o m  pacnpenenenun onpeneneueoMy mperwse- 
o w  pacnpenenemm. 

(1.4) 
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&XOWHMH W H  

KR pasmcdi nomarena, novaentue  no HC 

d. Pacrm t - u p q w  n p o s o m n  no N p ~ y n e :  

r e  Ex - cpeman pa3nom n o m n  B cpas 
m, - c p e m  m w p a m a a a  olwl6~a cpemeil pcunorm no 

, SfA ,rne S, - cpennee K B ~  

nokcammeit. 
n o  morasr pacqeTa sueon o TOM, UTO pa3nn~ne nSKa38Tenq 

HHBaeMbIX napax CBn3aHHUX B H ~ O P O K  3HaqUM0, MOXHO CnenaTb 
Korna pS0,05. 

Onpenenesne ~ p e 6 y e ~ o r 0  secna na6ntone~uii B sb16 
nmi nonyqesss 3unnsmoro p u n s s e n  oowazenn  B neyx 

B ~ ~ H T H R ~  t-lcpWTepHR 3Ha¶HMOCTB pa3JlHYWl p 3aBHCHT OT - 
IX, -%I ,  AX a racna na6nmnenati B Bb160p~e n, ,n2 a n. 

npu mc6onamm o 6 m ~ a x  eu60prur ynennrlie 
m a H e  o u u f i ~ ~  mi, .m,% ,ntz 

nnBaeh/blx ~b r6opm.  npa  x e n a ~ a a  HccnenoeaTenn 

m. 
T ~ K ,  npn ~ W ~ H H O M  ypoem 3 n a r n ~ o r m  p=0,05 ~ p e 6 y e ~ o e  ra 

6 n m n e ~ ~  n o m o  ynoosnemopm cnenyromM ~ p e h s a n u x ~ :  
- IIpH CpWeHHH He3aBHCHMbIX Bb160pO~ 

n, mn,> ti* x @:, +s:, 1, 
(X, -a2 ' 

- npa cpaewenuu c m m  B M ~ P O K  

I 

c p<0,05 (npn b=2,00 n'=nl+n2- 

, HOWHO nonyqu~b npn nop- 

iuc$ cwnaprebu:  omonemti ,  cpen- 

aeublx ~ b 1 6 0 p m  p e m a m  no eena- 

B YWlOBlllM RnWHHKH. 

m a  na6~mnancrr nplca3arenb - Konnse- 
m PnmoKapwocKona PKC-02: 

1 .. . , 



Konuuecm#o o~cmpacuemon zpynnav X (I/u) 

3almbIx sbc6OpKax. 

3. C @ o p ~ y n m p o s a n  BUBOW. 

Feme~ue mo c n o h l o u r a m  nepcoeanbwom Ko?dnblorepa c ncnonb3o- 
B~HHCM ~ ~ ~ m o l l ~ n 6 n ~ ~  Mimsoft Excel. 

%cnoeue xapaxrepucrnw n o K a 3 a m  X (119) pna .teTupex rpym 
n p m e u b ~  s j A a u m m m m e  1 .I. 

PL?!3yJlbm paG'fOPOB t-KpHmHP lUUf OUWKU 3HaqHMOCM p83nHSWP 

no- B K0IfIpOJIbH0k H O ~ U T H O ~  r p y O n a X  - KaK He3aBHCHMblX BbI- 

hpoax: X1 H X2, X1 H X3, XI m X4 npmnenenu B m m m o r p a M M e  1.2. 
Ann ouemw ~H~ ' IHMOCM pami91111 n o K a 3 a m n  B ontdniok rpynne - rtaK B 

CB%3aHHUX Bbc6OpKaX X2 U X3, X2 H X4, X3 U X4 - B MaIUwHOlpaMMe 1.3. 
kImroside pnymfam csenem B f a S n m u b ~  1.2 H 1.3 rpa@nqec~oe npen- 
c r a s n e H m e  - ma pmcymce 1.6. 
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6omtevc ocrps l~  mCpaprmu yllowapna na nepsslk ~ p &  n &e 
nem neweltun C ~ B R P :  

M1-3J7+2,14~0,64-1,9 - 4.64 llu; 
Mp30,2+2,26x2,39-24,8 - 35,6 11%; 
M3=13,4i2,26x 1,63=9,7 - 17.1 Ilr; 

W 4 , 7 f 2 2 6 ~ 0 , 7 3 ~ 3 , 1  - 6,3 11s. 
4 C  s c p o 1 ~ ~ 1 0  95% M O ~ O  y x ~ e p w ~ b ,  wm y 60nb~blx rime SS 3.1 /no& pW. B.P.JInnosa. 

C K O ~  h a m 1 0  cepm 911cno 3m1pacatrmn uoxm up- 
m 0 no 8,6 llq, Y 6 a o m  onpw @aprm~ rnoc~ea  a ~ a r e ~ a ~ w s e c ~ o f i  
PRwIo W~BCRcron npHHHMm 3mqc CII6.: '.Dona ellewnwa~nea>%, 
?pezsn cjma m 1,8 no 25.0 lk, ea n e s m  

XI-3 f 7f2,14x2,494 -8,6 11%; 
X~=3O,W,26~7.55=13,1 -.47,3 1/$ 
X~-13,4+2,26~5,l5-1.8 - 25.0 l/s; .B. OcHoBsl BOOHHO- 

&=4,7&,26x2,3 1 4  - 9,9 ifk. 8 n.: 6.n. 1977. -336 c. 
p ~ ~ c r a q e c ~ w f i  ananw3 B 6nonomree~nx H Mew- 

urn. - M.: Menwqwa, 1975. - 295 C. 
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rfiaaa 2. C T A T H C T ~ W E C ~  AHAXEi3 - x m  - qaCTOTY M qaCTOCTb. ~ O A  Y~CTOTOU 
KATETOPHPOBAHHbIX AAHHbIX , no~a361swqee, cKonbKo pa3 ( K ~ K  s a c ' )  

H TO nna nnoe 3~arenne npn3aaxa m, qm TO 
3a~aqI i  aHaIlli3a KaTWOPapOBaHHbtX AailHblX 

Hnn HHHM ma- Memmnwn& ~ e ~ e a o ~ a u n i i  

3narmenbnoe wcno U ~ U ~ H ~ K Q B ,  onncar~amqnx okembt 
CKIIX ncuteno~amfi, KaK BXOAK~~X @BKTOPOB, ~ o ~ n e l t c m ~ m q n x  pmaa ennnaue. Yac~omn MOT EblpWaTbCX 
nccnenosanwa, TBI( n B ~ I X O ~ M X  I ' I ~ P ~ M ~ T P O B - O ~ M K O B  na B O S ~ ~  pponeluthlrume n T a. Han6onee Baxno* zLm%e?cn 
onpeuenaroTcn Karemenno no HOMNH~JI~HO~? mKme. Hanpmiep, qamoTa cnyiaeB 3a6onesaHnli, rOCtIlllanM3UUM, 
PHH m ~ a r  C O C T O R I ~ ~  ( n e m ,  cp~nmn, TR , mefi ~pynonorepb no 6one~nu n T n.  OH^, 
nt?~b), non, ncxon nesenm ( B H ~ ,  wep) a n B npo~nnne (%a), ~ e .  s a  1000 renoeex XI- 

6nmaenrwr my'iae~oro npnsna~a a @ o m  ~e a a  na ran Hampa- 
wx nony.imn na3~aane KaTeropnpamwx. 
T ~ ~ N I U M ,  IIOnPUBUIne HL13Bame q&lVTHblX 

meHflOCTH {OM. ~ a 6 n  9.1 B rnme JIornnnei?n~fi anan&) 1 T o p p  IIpUHXTO Hi13bIBaTb YPOBHeM 3a- 
€Ips nIMM'Inn rammoK T86mb1 accnkn~irarenb ~ o % m  pema% e m m n  B Ym, no cbop~yne ( 2  1): 

nosnwe aanasn nccneno~aam: 
- onpenenenne omocnTenbnr+rx sennrnn sacToTbr na6nmne~ni3 nc (2.1) 

nymoro npnsttaxa n ouen~a nx TOY~OCTH n nanexnocrn; oeymeomnnnocb 3a nepnon I, an, TO m TOTO qm651 
- ll&WBePEa FkUIOTe3 0 rrHaYllMCSTH paUrUYrwI QTHOcnTenbHbIx nym ~enwsnny qacro~bl cnyrae~ 3a6one~annii Ha 

pacqeTa na ron, ee cnenyeT paccrnTaTb no +opMyne (2.2). 
ypomeli+n-mpoa; 

- Monentipo88mie Yamor MaoAaMn nornnHeknom a n m a  c qerm 
MX npOIYI038 11N1 PWKSHblX CO~C~TSHH~? YPOBBB~~ (P~KTOPOB H m. 

aes 3a60nesaHnir 3a nepnon t 
~ O C ~ ~ O B K ~  m x  3anas n nopnnor nx pemerrm 6ynyr pacc~orpem a npempnn~wn, p a 6 o ~ a m q e ~  aax-ro~blhn M ~ O ~ O M  B yeno- 

sloii maw. 
H D C T ~ ~  n=200 renosex %a 80 nnetl BaXToWrO nepno- 

MTeJlbHaa BenllqUHa 
Omomenanble  aenasmw B W ~ U I I ~ H C K O ~ ~  C T B T H C T ~ ~ E ~  

Am xapaKfqnc~rn  3a6one~ae~ocrn, 3(PCpem~nom(. 
~ w q u n c ~ u x  yapewtennti B M B I U ~ U ~ H C K O ~ ~  CTaTnmme 
Onracnmmnare B~IMWHW p a m w o r o  na3naremm. 

1.OTROcnmn~e ~e~mnnblsacToTbl ( U H T ~ H C Y I B H ~ I ~  K O ~ ~ ~ $ U U H ~ ? ~ ) .  ~3 pac'le~a ~8 ron na 
2.0THo~wenbmle BEIIWYWHM paonpenmenm, c p y q p b ~  (~KCT~HCHB- 

m e  m3@&uup(ewbr). a o p a o ~  pacqera ne06xonU~ nnn npmWIhHOT0 CPaBsAH* 
3.0mOcn~enbnbre sennwm cmnometrun 
4.0ntocw~enbn~e senmnnbl XHHBMHKH u y q a e ~ b ~  npOUecCOB n m. r p n n w b r x  ycnoannx. 
Elx Icawarenne, C ~ U H O C T ~  w n o p m ~  onpenenemin naH B [I]. 
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I - ~ J U D L P L M  P d C Y W  OmOCUTeJIbHMX BWIHSHH qaCTOTH H Ou- 

I f O m  M @ a W X M O C T M  B I I B Y  He38BHCHMblX nb160p~ax. 
K nplihlepy, mee~: 
Bbl60p~a Nc1: n,.q,mp, 95% AOBepHTenbHblk HnTepsan (PI,,, p 

BY~OPK~ N22: r+,E,%,95'% AOBepHTeJlbHbIii HHTepsan (Pa,, 
Ha OcHoBe 3m A~HLlbrn( nOCTpWH QI~$NK ,qOBepHTeJlbHu~ 

nos. Tpe6yeron OUeHHTb 3HWHMOCTh p83nn'lnx OTHOC-~H~U( 

SaCTOTW HHEPecYmlqem c o 6 ~ r m  B ABfl  ~b160p~ax. npu6nm 
pelueHHe Mono  Aan no rpa@IlKY, TO'lHOe no pe3yXbTaTaM pac 
KpNTepmn h m n e m .  

EW AoBePHTenb~eBHTepeanu Ha rparprtlce He nepeltpun 
nepeq -uo rcn  Ha BenaswHy H e  &nee 113, MOXHO m b t ) ) ~ n a ~ b .  
a x  3Haw.m pmnHwe o m o c m m x  EUIHSUH qacroTu. 
nepew- n o ~ e p m b s m  wHTepeanos KoHcrarnpyeTcnp 
wvoro paulwnla. 

t-ltpnrepkii4 p a c c s m s a m  no r$op~yne (2.1 1) 

unn no (2.12) npn npmeHemn scnomorarenbHoG nepeMeHnofi Qu~uep 

rnnore~a  o 3 ~ a r n ~ o ~  p m n s n n  m o c ~ r ~ l b ~ a ~ x  BenuqHn qa 
rrpHmHMaan n p H  ee ~ e p o s r ~ o c ~ ~  paanoii m donblueii 95%. E c n ~  
~ n l o a  3mfi rrrnoTe3U 6y~fX MeHbUe 95%, npHHHMaeTcn Hynes 
m a  06 o ~ ~ y ~ c r s m  snarHMoro pmnwrim mu o COOTEeTWBHH 
'EJWimX BaH'fnH SaCTOm B RBYX BU~OPKBX. Bepomfiocm HyneBOH 
m u  npa 3mv 6yAm p>0,05. B m w r a ~ a  m i i  sepomocru p 
W ~ H C M  3HaqHMOCTH. PeUIwe 0 3HaYFiMOcTH pmnwnwn OW 
BeJlHqm 'WCToTbl B,&BYx BU~OPUBX IIPHHHMaMT B WynbTBle CPaBR 
P a c c ~ ~ H o r o  3HasbW t-xpmepm c KpHTwqeCKHMH mare 
tm~, KDTopUe bepyr H3 T B ~ ~ H C H  no MOTHeTCTBYM4UM YpOBHgM 3 ~ a w  
mi p=0,05;0,01; 0,001 FI sncny creneneii cso6onun'=nl+n,.2. 

k J M  % - pWHqHe HWaSHMO @>0,05). 
Ew P ~ x  -pamirue s ~ a w h l o  @S0,05). 







nnn 3 n 4-k rpynn 
1,9~~[0,375(1-0,375) + 0,833(1- O,g33N wcxona nerenwn 60nbHbl~ npn ~annsnn y iiw ORHOB n3 

"T.2 = 8. ocrpofi mok~oi!  necrpyKlurn n e r m  (CM. n p n ~ e p  2.1 
(0.375-0,833)' 

Oqeerr ~UU~JIMOCTR pamnuna r a m o ~  ~abmoaeuuti 
B umsecnmbn e~ l lopvax  no X 1 - ~ P ~ ~ e P n ~  Ilnpeoua 

Anr o u e w  3tiasxhtovru p m m n n  racrm ~ a 6 r n o n ~  
npmnum B ~ ~ C M ) J ~ ~ K H X  rfe3aBn~mq,~kpynnax 6e3 pacqm 
UMX BGNtglUr YltOTOTbI H OUWKU PX fC!-tLIPCM W BP&?JKHOCT% 

m a  i ivmn.lecr(H8 rcpmpnil n n p c o ~ a  xu-man pa^ 

Cali - %iIi x Z = X  
$i 

mt nt, - a86nmnameea weno m a e n  npmnluta s i 4 k  nrei3~e ra 
AM&-; 

n~ - m p e r n s w m  &vaccp~paanoe, KEK cpemeonorrla 
w e  n p m ~ ~  e I-i! mef i~e  wamoi4 r a h .  

IIpw l o n i i o ~  costranemu nlj n nx no scex nrefimx ~a6~wiuu 
o~meunampyer o ~OJ-IUOM c m m u  wcna ~a6nmneanfi 
no n w w y  npwtraKy. 

npu y s e m ~ e e u e  pasaocm Inli-nal - B e n u m a  x2 BU3p 
nnwnacn?p ~ p o m t o c m  pa3nnm,  H Korna ona c m m n m e n  
~ n m  6omme 95% CTBT~MT, YTO p a ~ n n w e  rpynn no nannoaay 
pnm 3 n a r ~ ~ f o .  

Pememe h o q 4 m ,  cpm~rraaa paccwrawsoe 3Hareme 
CKIIMU 3Hawemm.m X&,Xt,,Z&, ~ m p b ~ e  6epyr m cooTserc 
T86nnub1 no ~ ~ O B I U ~ M  3nauu~ocllr p=0,05; 0.01; 0,001 n 'lkcny 
cso6om 

nym-I)+-I), 
r e  m - rueno cpawmaeMhm rgw, 

s - ~nwra  yponneli n3ytaemro npfS~~arta. 
I T ~ H  x 2  - pmnwre rpynn n~ ~wmm npmi iam~ m a  

(p>O,OS); 
"PSI G L . ~ &  rn x:l ~ h l  %&. - punawe. raaun 

3 ~ 8 4 ~ ~ ~ 0  COcmtrrBeRSO P S O ; ~ ~ ;  paso?;  b*o,OC~l. ~ ~ T C R  B ~ ~ O ¶ H ~ H H U .  

EIcxo~oB nnn pcruensn 3imm c n m  qaClOt6an ~a6mw.a, co 
Amepu~ypa  

pema peareme MOWI 6 m  nonFeiio, eem Yrtcno aa6nmneml B 

nok aseibce sscmz~off T&&IHLw 6yge~ 25. lTp~ metu.rtreM wcm 
d MOK)XUQ n o q w m  num npu6nmmbnoe pememc. 
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- - 

W,3;). ~' 
. . -- 

usrrjrcty)mu~w-.lap- b ems 
''-me, " , k~l.i(w&i@'il tca*w-[m- -- ~ ~ v w w d C a d l t m  



sue no npnpone csoefi wwraplcpomy noIwomulwMn KenapaMqnr 
CKFW upli~epaxuu paa rrc~llpoelieus saewc~dac~+i 6ynyf: Xn-man pa^ 
~ o n ~ b l g  qli~epnlh cDamepa (npu~epv 2.2 H 3.6). 

npwepw pe~nu3awa H e n a p a r t w e  M C ~ ~ ~ W B  pacmwxm 
noMomblo ~onyna Nonparamctric6iDishib lUXi SmBtiSSica for Windowe. 

n p ~ s e p ~ a  rnnmesu o purmquu s uwasacemwx a60pwax 

IIPUMEP 3.1 
fiy.iaew ~~(CTWIWCGEO~ apcdpaam~oe naontnue (CAA) (B ~1 

p.m.) B WyX O E W W w d X  3110POBWX 11-z 

-ntiua c ~ ~ o r o n e m m  CIWKBLL PogOm s y c n o ~ e n  mpy-om Brrr 
1 

Ma cm H 6 0 - v  fpeQw cmmwirsl c w w ~ w  nfWP-I). 
rpyrrna 1; I 

I I 
2,043 1 0,04 11 61 0 

nbTaToe pemeaua. Konnrecrso cepaA (No. of Rws) B 

no BwvmuHe p m  rnwnd noaaymm paBwo 6, PO- 

u m r w n  ~ 0 , 0 2 3 ,  a nocmsc~~ocm ~avllrrwa norma- 



aswonorurecxom parnopa (rpynna - 2). Cpasaeuae nsyx 
paCCMOTpUM c IlOMOUblo KpUTepUX KOJIMO~O~OBU- 

amble nannbre B ~a6nu4e 3.3. 

npnsenenu s MamwaorpaMMe 3.2. 
M a u r u n o z ~ a  3.2' 

. ~. 

Maurrrnozpawca 3.3 
v-Smimov Test (kolm-m.sta) 

5 1 

z plevel Valid N Valid N 2*lsided 
adjusted Group 1 Group 2 exact p 
-1,05784 1 0,290138 1 7 12 0,299119 



Std.Dev. Std.Dev. Valid N Valid N 
GrouQ 1 Gpup 2 Group 1 Group 2 
1l,a93 10.821, 13 , I2 _ 

-83 Pe3YiTbTITOB PBBleHHP. CptXWU BeIIHWa KOHNI 

B onbl~llafi rpynne c o c m a m  42.7%. a B ~ o m p o m ~ o f i  - 56, 
iYp6a oueHHsamn ~ M H  n ~ y ~ n  MeTonam. 
% nomienwe m B  cpw6pma n p ~  K O M H ~ W O ~ ~  Tewnepqpe; 
P)r - n p ~  onpowweaHHn npo6npm B TepMomaTe npn 37 
oaa KPOB~ He sblllwBamcn. 
WHHe B ~ a 6 n ~ u e  3 5 

Ta6nuqa 3.5 
n,p~anru ~Q,OEU npu ero onpeduenuu deymn memoda~u 

IIPUMEP 3.4 

TW. H c u x u m e w e  d d m e  3.4. 

naplrslx cpaBHeHRk KOJlUqeCTBeHHhlX AaHHblX B 3aBUCU- 
Pr~yJIbm~bl PClueIlHn B MaIIIHHOvaMMC 3 5. 

Maururrorp~a  3.5 

95.3%. W O  CBKseTenbClTIyeT 0 3HaSHMOM p83nW4HU Bpe- 
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rema.  Lnuxemie ~ P O B H R  ConepxaHun caxapa B ~ p o s n  re- 
bTbI Ha yJlbTp83ByKOBblX YCTBHOBKaX no CpaBHeHHlo C er0 





M a ~ u n o z p ~ u t a  3.6 
2 x 2 Table @r 1 4-6.sta) 

Column 1 Column 2 Row m $ l y n y n ) l .  p m n w .  i3 TaKoM c ~ ~ y r a e  cnenym non61~amcn n o m ,  
Totals 

- 

F ..- 4 I * I . -.* I .a,, r~eqummes, row I I u I IJO I I 'tu 

Hmm &am npcrnali c o r n ,  racamwndCcn eonwwaaena  itampa- 
MW-W npouenyp. Kmnaa HenapaslegwtOKW npoaenypa B r o -  
nym N o n p a d e s ~ ~ ~ e m  6son nocmqncmB w ceon a e n o m a ~ ~ ~ .  Ha- 
O Q ~  n6yxnkxfbpauayl icpwepwP K a n ~ o ~ p o s a X : ~ 1 1 p ~ o e a  epmu- 
TWW ,He m b x e  r ~ & ~ U Y H K ,  B uenaxcnnu myx pacnpeaesenuit, na- 

we n c r u  nann pasme pesynwam. c npyrofi cropolr~.~, 
ecrne Tecrbl nMem MenbuIym CTarncTnqecxym M O W H O C ~  

HY), reM HX napaslqnrecwie KoHrypemY, n ecnn 
naxce c n a 6 ~ e  orKnonelrnn (tranpn~ep, nsnneTcn nu 

Baa no6asua onac~oti nna nmnefi), cnenym O C O ~ ~ H H O  BHH- 

6qaTb CTBTUCTHK)' KpUTepUU. 

TATISTICA: ncKyemo aesnma naimblx ea KOM- 

cno~snos. - Cll6,: f i ~ ~ e ~ ,  2001. -656 e.: m. 
6 n o ~ e r p ~ k  nareT CSS 3.1 Kton pen. B.P.Roaosa. 
mman, 1997. - 155 c. 

m k  Tf M ~ M ~ ~ U ' # @ K O ~  CTa- 

Oonn c ~ m u a ~ t i s a ) ~ ,  1998. 

crurecrue ~mnu nccnenoeaem B Menume H 3np~aooxpa- 
rnnefi JI.E.I'IOMKOB~. JI.,: Memun~a ,  1971. -200 c. 
B.M. Oclr0BLd MamMamKO-CTaTlrCTWYKKOrO MOL(WZIip0- 

mMe&enna surnonrrrrnaeofi ~ X H W K I ~  B m y ~ a b l ~  ~CCJIPIIOBBHH- 

g ~ a  anamwKToB H acnupamoB / Eon pen. B.U.Kysarwta. - 



~ n ~ s n  4.O&HO@AKTOPHbIU K O P P ~ O H k R d  
II PElTECCUOHEE& AHAJIU3 MHHbIX 

MEAR~EHCKUX U C C J I E ~ O B A ~  

~ m b  (PY-n& s KoppeJmuoimoi4 eslror , 

a3 BamrstX 3snaq '~&UUHCKOIW ~d6JlenO&& UB&&TC 

neme cenn M- e a a ~ b p h ~ ,  B ~ ~ L ~ ~ W B ~ I O Y I W N  HB 0p?aEtf2~, u 
r ie rpo~-ommui~ na m ~oz~ei4mne;:  a F e  MonwmpoBae 
napa~lrpa B 3888cmoc~ or netimByibqei% cjraKTopa. 3ra 
m a  M~TOHBMU KoppmuwonHoro u p e r p ~ ~ ~ ~ ~ ~ ~ o r o  ananma. 

Cemb bl- nepeMemblMu BmwHHaMH MOXm 6- @ y ~ ~ q a 0  

H0k H BepoxnroCTHofi UJlH K O ~ ~ ~ ~ ~ U H O H H O ~ ~ .  npH @ ~ U K U ~ ~ O H  

wwnnouy waqeuww @aimpa T , ' , c a O ~ s h y e ~  c ~ p m  o 
u r a s e ~ e  n a p m q a  Y, TM ~ O ~ ~ W H H O  CTPO~O 

m)oaeccay ~ C B W  mHneprrrypy n o&acaaa, n a s n e w  w o 
rjpu ~oppenuuwotn~oii C B ~ U  W~HHOMY 3nawHHm (Pampa X 

aouraerorsosrala s4tlox- mwlarmux s n a r e d  n .uwdy @ m o p o ~  X u  napahiempau Y: 
aaq, wwuimdy p s m o  nolpe6netuur npecnoii qmu na s 
6 w u e  nyxxu x B n/sen.cyr. B n nacenennux nytllrrax COOT 

uit&mq s m i e M  ypom Anreg saSonena~~orm y B q/oo 
npn mbc 67?den;sew, nn, c p o m ~  x n & n ~ ) n m a  
o6panraa, mpnuambnaa r- csmb. 

C y n r m y m n  npmu, o ~ l t a R , K o p p u w o n n a n  0 

c v e m r k u  *pa X, m s p w r n  Y. rlpw~kpona 
3~ x m e x a  B O ~ ~ ~ C T B H W  y p o ~ m  m@wnon~oFi 3a60nenae~om Y 
npw ynmwem nnaraocrtl pa60'im Mem B npowBonmetU1oM noM 

.. . . mi X. yen (p~c.4.2). 
JIwnetiwan Teaenurn ~z~enenwn  napaMerpa Y npw uz~enennn 

pa X rra pwc.4.1 - 4.2 norta3a~a npa~ofi, namsae~od  nnnweii pe . . 
( ~ u K ~ ) .  

e u&aMdenua (i=ir;;) npu n w o l i  uoppennyuo~~od c m u  
~ e w d y  &umopow Xu napawenapom Y: 
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Z =  z f  1 , 9 6 x  m,, 
a no nuxaeti n eepxlleri rpamrua~ 3mm nnrepBana a a x o m  BKaMW, OTCYTCTBUU naHHblX 0 
symwe r p a a n u ~  noeepmenbrroro n ~ ~ e p s a n a  nnn vo3++nuae rncne ~a6nmne~uk  cpasnn- 
muua no h p ~ y n e  (4.6): U ~ H ~ K O B ,  a Tame B cnyvam, vorna 3~11 ~ ~ H ~ H B W I  H O C ~  

, I 
- 1 

rxy = - ~onwrem~e~abl t i  m u  nopwosufi  xapamp, uenecoo6- 
ex"  + 1 ' ~ e n a p a ~ q n r e c u i e  K O ~ + + W H ~ H T M  C B ~ W  - vo34lpn- 

Hanpn~ep, npn p e l u e m  w a q n  w e m + n v a u ~ w  o&aems no B ennunu C n u p ~ e ~ a  m u  K O ~ + + H U H ~ H T  p a ~ r o ~ o i i  ~ o p -  
ve n =20 nonyverc K ( U + ~ H I I U ~ H T  ~ o p p m n u  rry=0,87. COOTWTCTBY 

1 1+087  eMy oaaqeHue nepe~eaaoii = - 1,333. cpennek vwnp C n n p ~ e ~ a  npoc~a. Hym~o ynopnnorwrb n a ~ ~ b ~ e  
2 1-0,87- n ~ b  peanbnble 3 ~ a r e ~ n n  NX panraw. P ~ H ~ O M  3 ~ a -  

1 ~ofi OIIIU~KU ,,,, =- =om, a 95%-ro n o s e p m b ~ o r o  nmep rn I 

Z=1,333+1,96~0,234=0,857+l, 809. 
Ilepexom OT anmet4 rpaenuu n e p e ~ e a ~ o i i  Z 0 857 k 1,809 s coo-me~c~rsymmn~ rpatxwuaM vos++nunen~a oppennu 

(4.6)- nonyrm: (4.7) 
',2.0,857 - 1 

= 0 . 7 0 ;  b p a ~ r o ~  nnn vaxnuru 06bem n~60pvn. 
,. 'sym e 2 , 0 , 8 6 7  + 1 rcos++nune~~a pa~rosoii Kuppennlurn C n n p ~ e ~ a  oue- 

e2.1.809 - 1 paCC.IUTaHHON t-KpUTepUn C~blonetrra (4.2). 
*,y. e I , 1 . 8 0 9  + 1 = 0 . 9 5 .  K O ~ @ @ H W ~ I I T ~  pa~rosok voppem- 

Tarmna o6pa3on, 95%-3 noaepyTwIb~blk wtiTepean ~ ~ l n  K O ~  
omepramcn, m u  surnwteamii t-vpn~epnii II~€ZBUCHT 

vopp~nuwn 6yxw (0.704.95). epnn, ywannoe B ~a6nnue nnn ~ u 6 p a n ~ o r o  yposw3~a-  

n p ~  HeKOppeKTHOM OnpeRWIeHSiH 95%-m IlOBepHTeJIbHOrO 
aria rn@+aLttleIITa v o p p m w  no em cpenseti KsanparHw 

1-P' 
= 3 MOXHO IIOQ!YUTb BepXHIMO rpiUlWY 6 0 a ~ u e  eJIUHWUbl. L KO~#@HUH~HT H ypaseeese perpeccnn 

j-=o,l,e 95% Tab .am f i ~ ) m  *UMV~ *, = 3azW~eG W3ySeHUII CBX3U M M y  (P~KTO~OM, 8 0 3 ~ e i l ~ ~ ~ p I Q U M  

rena~blii nmpnan npn W2,10 (no n1=20-2s 
r,=0,87~,10~0,116=0,63+1,11. urb n o c ~ p o e ~ a   emn no^ per- 

3m petueeae a6cypns0, OHO He c o o ~ ~ . v c r ~ y m  npasnnbaotdy pe m a .  npomiuuek xsnne?.cn nu~eiiilan ~ o n m  - ypasse- 
two, nonyvemomy c noncomm nepe~emoii 2 @n~uepa. 
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C WOBHeM 3€FaWfMOCTU 

Me 4.2. A B H ~ I  3Ha'leHKR ~oa@@nrmen- 
3Ha'MMOCTH p a=0,045, 

6; K O ~ @ @ K W ~ H T  perpeccna b 3 n a ~ m .  ~ ~ S M M Y  

b = 6 y ~ m  COlTepXal% TOJIbKO n~ae%~b111 3 @ @ ~ ~ 1 .  

9 = 0 , 0 5 2 ~ .  
K o ~ ~ R u a e m  perpeccwu nomu8aer ISI CEDJTKKO B cpenseM mMe nmehoii  perpeccwu nan Ha pnc.4.1,4.2 H 4.3. m napm.;P Y npn nmeHeanu @ m p a  X na WHY ~ ~ H U W .  
Ypamenwe (4.8) xmmmn ypattneasea nps~of i  nuHp PeTeccm ( 

puc.4.1 H 4.8. Ila JroMyypaew- 
nepCUOHIIU& I M l c r ,  OUeAm HH@O~M~TIIBHO&TII  

u ~ C I ~ S H M O ~ T H  ypanneuus perpeeceu 

W$O~M~'LHBUOL%U R 3UaSNMOCW MOr(enEi BbUlONIBeTCS ee 
bti? anants. 3 pe3ynbme nwcnepcwoneoro ananua p m r n -  

- o n p e n w m  ormmanbaoe 3 ~ a + f m e  @afCtdp X win noJQ"fb& 
paMqa Y Ha T ~ ~ ~ Y ~ M O M  WOBEe. 

Monenwpoeame WS% B X Q A ~ E O ~  !$-pa R Bbf 
M- 6srra w o m r e ~ o  na I@ c nomow10 nptr paccwranabnt s n a s e d  f or 

d3ordation mamcasa ~3 NWW &a& Statish KUfIQlTQB O T ~ ~ O U W %  H ~ ~ ~ ~ A ~ B I I I U X ~ R  3Ua'L@S& y, oT 
Repre~ io~u~  @@I ~dtbtlca. 

Kos+@apie~m ypmneaw perpeccna, p a c c n m m e  no cn 

&@era no t-Kprlrrpnro 
R%Q,S a ~ H ~ Y R M O ~ ,  nomsep- 

n @a pnrd~lwfr ie  ~ ~ P L %  a m -  ftO E-~prmpm pS5,OS. 
a b ~ ' ~ a m ~ f w o r p k ~ e  4.2 tfpn~e~ena mffmua ntrcriepmoa- 

am pi,07xE-09. R3 m r o  
H 3XaqklMa (&OCTOB~PHOCT~ 





Iny=a+bx. (4.19) , 

0603nasan Z=lny, nony.lwar nnnehoe ypanneeae: 
Z-atbx (4.20) , 

% ypsBIIeWe IfVIpyntlO ~ W T p o H T b  n0 MOQYIIH) l ~ F i ~ e @ U d  PefPtWXH 
smnn B m q e m  HCXO~H~U: naeem: 
- 3anecn~aa nepeneawaa Z-lny; 

- tie3mncwaa nepeiaenwan x. 
nonynm K O ~ ~ ~ ~ I  a a b 8 ~onemr 2= a+ bx, r r y r e ~  n o m q o -  

BBHHI nepexom K ~pe6ycsaoi4 ~ c c n o n e ~ ~ ~ t a k n o k  hkoilenn fr = eltb' . , 
Am q9"p"np qneeqgif ~~0ne.m w x b  t a m e  n p p o ~ ~ l ~  ee no% 

puQ~n~osatrne 
h&1na+bxlnx. # 1 

0 6 0 3 ~ 8 ~ ~  Z-by; kina; elm, qonyrm mne&~oe ypmtienwe: 
Z=b',+bxt, 

me z - 3mxcruaar nepe~ew& Z+Y; 
t - tiC38WfCAMM nepCMW@X F b X ;  
b. - cm60mrsrli une#be=lna; I 

I 100 I I 
kcn onpehumb: 
ncnoswe xapamepncTw nepcMenmx. 
w&al~zetm ~ o p p e r r a w  r, e ouennn em MSHOCT~ H tianex- 

oa+$nwembi ~ o n e n n  fr = a +  bx n o u e m  ax nomsepaocra. 
in% necnepono~mil wmn3 a o u e m ~ b  n o m ~ e p n o m  n @$e~-  
m w n n .  
wrpom rpa4m m~ww perpeccnn c yva3anne~ 95 % nouepn- 
x mmpeanos m B O ~ M O W H ~ I X  3na'1eenil n cpeneero ominaeuloro 
ila mpabaeqa. 
p'b nportto3 no3b.r o6nyqenna npw Konuqecrae a6eppaH~Iiblx M ~ K  

n o n o m m m  ~ m h x .  C uenbm noc~pocltan ~ o n m  nnn anpaixlanserar norcn XI = 50%. Oseeun em T O ~ H O C T ~  a ~ a f l e x ~ o c n .  
JiW% o ~ B W X  ftti USfsSlr KOCTHOm OPMYJUipOMTb B W O W .  

rrbmtanhw illltlrantrsadn (6anate USranr) r~paW@n 3~onepu- 
TQKWWIWXU'BMO~A, IW), pe3pbrazsr m p o m  m~ar 

nlUfO C nOMOUlblO nepCOHanbHOr0 KOMnbloTepa C UCnOJlb30- 

a Tfdjn.4.1. M IIHIl Statistics 5.0. 




