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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~ 



17p &&ma 1). M o n w  NO- n p m e m  mn p e m e m  BWX 3 ~ 9  RCW~C 

,qOBaHm. 
(4.16) 

Uporam no ypaBaeeaw, perpeecum 
P oaeaw cro 'Toseoern a I i a i W m O e T 8  (4 17) 

AM npomasa napmapa Y npw 3ananno~ ~ ~ a r w r w  h taopa  X 
no IipllHeHlna nu60 illl-qecme supaxcen=   on em, nu60 (4.18) 

X 
JIHHHH Pe~CWM. 

npornm conepxtm norpemnomb n namsny uynvrmcn B o u e m  TOY ocqoerwn renwuekuux ~oneneii arm napaMeTpa Y MOXHO npu- 
HOCTH H U ~ ~ Y K H O G T U ,  r.e. B pawm 95%-ro nonepwmbH6ro mperma :  

~ ~ = q ~ * t , x m % , ,  Multiple Regression c H ~ C T ~ H J U ~ T H ~ I M U  onuunMn Fixed non- 
me: 9 , - npor t iompp~m 3wa~eme ,mga~mpa npa x u ~ i t i f o ~  ~ H P Y ~ U U  nenw npu Tparc@op~wposau~w nepe- 

+-pa %; IUHMW ~ ~ H K I I I U I M U ,  uanpmep, mn  4amopa 
, x4, x5, A, h, lgx. el: lo", 1; 

X 
@opuyne: 

, 
pennaramqeir nocrpoeuun Moneneil. 

n - no 3ana~nio nccnenomenn, ;+-- 
rae So - ~ p e w e e  rcsanpamHoe ommuem napaMeTpa scnencTnwe o m -  
6 0 ~  bloz(e.nP. si0n - 3KCIlOHeHUU&TbUylO MOXenb, 

Tau B @epe 4.1 Sc0,36 (CM. ~ a m y d s r p n ~ ~ y  4.2). ewise linear regression - nuuefiao ~yco.~nyxo (pa3pa1enyrn) MO- 

95%-ii ~onepm~ensablii HHTepsan 3~aswrrt i  YL = fZ4+2,8) Tp. Moneniipoeannn pac- 
ntcnoueuuu~buok w 

pasaapa Y y w  Ha pnc. 4.3. 
B a p m  peluenm m a r r  ~oppmunonuom BIliUU138 II U O ~ I ~ ~ ~ H M  

~ a m m q e c r c o k  Monm B sHae ypanHenRn pespeccnn, a Tame mcnep- 
TL. pernew 3a~nm.1amn: 

ewHwrZi ananus mro ypanHeHstn n oUeMUl en, na@opaaau~otutoii cno 
pe X n napaMape Y 

c o h r ~ o m  r m o n n e c ~ ~ i i  wawwm n p m ~ a  s nplnaepe 4.1. 
bTaTe   TO TO nenuaekuan ~onenb  npw- 

W&II%OCTII nompeaan  ~ w r a e e h u x  pasuenai i  perpereali peurennw ~~anavn c n p e o 6 p a 3 0 ~ a ~ ~ u ~ w  naHHblMw no ~onynm nr- 
. . ro auann3a c n o n y r e w e ~  K O ~ + + U U ~ ~ H T O B  w nwc- 

PlcBce s mil rnaae pawdo.rpexa m e & &  ~oppenawlotl~aa crcma HOM at tanw Nonenu; 
w&pc o~~o@umpaoe ypasaeune p e ~ e o c s n .  Hg ,ppmrm-e B o6panlo~ npeo6posannn ~ o ~ + + e r u r e ~ ~ o ~  nyreM noTewposa- 
ncpmem n e q n e l i w  3aencmocla MonentipyeMom mpaM 'B w b m  noc~poeustn ~ p e 6 y e ~ o k  uenauehf i  ~onenw. 
n o ~ e l i m ~ m  @ittopa X Henrurekoe mivetrevwe napw nns noclpoe~lur 3~cno~enunanb~oti  ~ o n e n e  y=e'+h nponene~ ee 
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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. 
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a Tfdjn.4.1. M IIHIl Statistics 5.0. 



I Standard I Skewness I K Maximum Std.Dev. EwA+ 

Pacnpenene~m n e p w w m  X H Y cnenyer n p s 3 ~ a ~ b  6 ~ n 3 m u  K HQ 

slanatzouy pacnpenenenm, T.K. n u e m  u e m  npuuepsoe pasenm 
c p e m  s ~ a r e ~ w f i  (cpennem apnc+uemqemoro H uenuati~), npwMeplt 
CKhfMeTpUWOCTb MUHHMBnhHbIX H MaKCHM%lbHMX 3Haqe~& OTHOeUTeJI 
HO CpeJlHem 3Ha'IeHM, K O ~ ~ H U H ~ ~  aCUMMeTPHH H 3KCUeCCa He Up 

~ w m m  2 no a6con~mr01 BenurwHe. ~ ~ ~ I I B T C T B U ~  K npnuetleem 
p ~ n n ~ o m o n ,  w perpeecmHHoro a m m a  H ~ T .  n o  xapampy 
CTU napaMcTpa Y cur @ampa  X Moxno npennonoxm,  TO uonenb 
n a p a u q a  Y uoxm 6b1m n~~efinofi .  

w nomnepnombm I - ~ = I  onpenennm xapamp mMeHeawn napaMerpa Y, 
a HMeHHO YBaWLleHHe AOJIU a 6 e p p a ~ ~ ~ w x  KJIWOK Ha 1% CBWleTenbCTBYU 
06 yuennqemm norw O6nysem na 0,052 Tp. I 

YOneJlb CnePJ'eT npH3HaTb 3HaWMofi. ee nOCTOBepHOCTb OJIH3Ka K R . Tamu 06pa.ou, rwcno H ~ ~ J X I O ~ H H ~ !  B ~ K C ~ ~ P H M ~ H T ~  o a o c b  
j p Z T U T o q ~ i b l M  &lX nocTpoeHM H H @ O ~ M ~ ~ W O H H O  C ~ O C O ~ H O ~  

@UK nrimn perpeccwn n a ~  Ha pwcyme 4.3. TOYK~MW 0603~are~bl 
wa6nmnemk, n y ~ m p s b ~ u s  nwennuw - 95% nosepmenbm~i! 

h nm onatnaeuom cpennero oHareHwn napaueTpa Y. 



C m  p a 6 o r ~  
(X, mm) 
no rona 

2-3 rona 
3- 5 nm 
5-10 nm 

6onee 10 ner 

Bn3b MWny CTaXeM pa6om C nPOMbIlUileHHblMH BnaMU H 

m TOKCWseCKWM renaTnTOM no naHHblM sb16opor~oro Ha- 
pempnsTnn xwmerecttok nponnblrunerlnocre. Aaw~sle no 
saeMom mKcngecrcw ~IIBTIITOM (Y, %) nnn w ~ ~ y n m -  
ro npempmua c P W H ~ H H M  CTaxeM pa6o~bl (X, mnbl) 

Tabnuya 4.2 
Cnrwpallontsr u ypoenu 3a6oneeae~ocmu 

Bnontre nOCTam9eo. 

a m e  pa6om w3~epeuar B ~ ~ O ~ ~ K O B O B  mItane, swcno Ha- 
o, H ~ H ~ B ~ C T ~ H  ~ ~ K O H  pacnpenenemn npusnaxos. ~ O ~ T O M Y  B 

npouenypar pamosoro ~03I$I$wwen~a Koppenmww Cnwpmetla 
'(Speennan, Kendall tau, gamma)) n3 ~onynn "Nonparamet- 

b lUIn Statistica. Pe3ynbra~ar pemenu B MauuiHorpaMMe 4.3. 

Maurunozpa#pa 4.3 
nk Order Correlations (correl.sta) 



AHmu3pe3yn6mamo6 
Y m n o ~ n e ~ o ,  'ITO Memy mxeM pa60~b1 c npoMblluneHHblMw maMw 

TaiulM 06pa30M, OpU pWlU4WUU CmKa pa6o.m C tIpOMbrmnetiHblMH 
MU noawfumn y p o w  W~OJWLWMWTR T O K C U ~ ~ C K W M  r enamM.  

IIPEIMEP 4.3 

Ilo naHmM ToKcnKonornrecxon, sKcnepnMema <cao3a-~@+em) neo 

TemHbte BeJIUWbt VHCna na6opamp~boc W O T H b I X  C l'pe6yeMblM 3++e 
TOM Pi, % m o B  rpynnu 

Paynrmam 3~cnepuuenma 

J.IIane nabAro8enuu' m dannm 3~cne~1~(mma "do3a-+&em ". 

nonperrun ~o~++uuueams  cTenenaoi3 w n e m  a w b nepehlenuble 
enyeT T ~ B I I C @ O ~ M H ~ O B ~ :  Z=lnP, t-lnD. IIo ~0.4ymo Lincar Re- 

IIoc-cpowe rpa@w~ ToseK ~a6nronasur~cn wsed oncnarta B 3an 
CHMOCTU OT no31.1 D, (PHc. 4.4). MOXHO npennonoman, m npuronno 
Monemrn nsnnmn crrenennoe ypanttenne perpeccww P - ~ x D ~ .  

npu umbpoii nona oherrroa o r p e 6 y e ~ b t ~  3@@emo~ 6ynm 4Wh. 
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3U 

50 In- 
1,8 1 DEku; In-= 1.341nDE,; DE,, =exp(-) 6 H DEJD=11,9 1.81 M K ~ / K T  (pwc. 3 4). 

1,34 

T a m  06p830~, 50% O ~ ~ M O B  nonyram ~petiye~btk npw no L1ACTb ll 
11.9 MM/M @WC. 4.4). 

JIarepatypa 
HOrOMEPHblE METOnbl AHAflM3A 

1. 3akLIe~ r.H. MaTe~a~nrecKan Cl'aTHCTUKa B 3KClIepiMeHliUlbHO mHHblX M MOflEJlMPOBAHMfi 
6 o r a ~ ~ a e .  - M.: H a m  1984. - 424 c 

2. Ko~nbHrnptran 6UO~nplla: IIaKeT CSS 3.1 m0n pen B P JInno 
MWML(MHCKMX CMCTEM 

- Cn6.: @own daruuramsru,, 1997. - 155 c. 
3.  ~ W O B  B.P. OCHOBU TeOPHH BCPOXTHOCT~R I! MiVKMaTH4eC OlIOTUYeCKOI'0 UCCJIeAOBBJIUU, 38KO- 

OTaTHcwmr: Aria cynen'ros ~en.BY3os. - CK6.: Oonn cd4euu~a~nea Y e H b  9aCTO XBJII1'XCX C03Aal iUe  MO- 

1998. - 107 c. 
4 

e M o r o  UBJI~BEX, npoqecca. Hau6onee o%emn~- 
4. n o m ~ o s  JI E., Elnla~osur &Pi, J I a u r ~ o ~  K B. OCHOB~I soenno s one nu, pnn W~ABIIRR KOTOP~IX 

~ennwHc~oi i  c m m m m  /non pen. JI.E.l'Iom~om - JI : 5.w. 1977. -336 TCX ~ a ~ e ~ a m e c ~ x e  M ~ T O A ~ I .  

opoii yamu K H U ~  n e T a n b H o  P a c c M a q n B m T c f f  BO- 

O-BKU na r r l rbax  uccnenosamu K o6pa6o~~e c no- 
M e p n m  MeToAoB M~T~M~TWKO-mamcmec~o- 

uposam, n o c n e n o s a T u r a H a c T b  pa3pa60m, oqenm 



Be KaHOHHYeCKOFO KOPPenlUWOHHOm aHaRn38 MOXHO CYJIWTb 
'lHOCTH CBX3H BXOAHblX ~ ~ K T O ~ O B ,  BKlllo.leHHblX B MaTpHUY 
", n sblxonnblx napanelpos, xapa~Tepw3ymm~x cocmnnwe e 

t' Tpefiosasnn K 6a3e naweblx nna mHoromePHoro 
CTSTACIBYeClEOTO asanw3a 

-- -.----- --..-a\ rn vrnoln n u r r & J l H q ~ O H H b [ ~  
~ ~ ~ ~ ~ C H O H H ~ I B  AHAJIH3 AAHHbIX MEflffQff~C-n~ 

H C C J r E f l O B A H ~  

-. -- TT...- 

reMH ~ W K Y I I O M ~ P Y ~  npu vos~~fic~swlr, w w MlroxenBa 
g a m p 0 ~  qaC'K3 83 HHX,IBRXRlleTCX KOHTpoJIHpj'eMUMs XI, X2 , , X 
MepeMblMn KQMe6TEeHHO ~ n d  @!.l%HNBaeMhl~&q B 6annax Apyran s 
sxannbm ~-POB o~~ocwrcn K rpynne HeKO~~pMnpye~bl~,  myqa w mnet ts  nmwrn +anopos ~a napa~erpw. 
h o p o B ;  me mmmea m ~ e p e ~ s m ,  tie o l ( a 3 b I ~ a ~ ~  ~ ~ ~ ~ ~ f , , - ~ ~  03wposaem n a p a u q o s  npa sanaeeux sHareHmx + ~ K T O P ~ B ,  
c s c ~ M ~ ,  FY~~-M KOTOPOIU n m m n  cnyqai&ocrb e~ +YHKuHo o m ~ a n b ~ b r x  ypoe~efi +ampos  nnn nonyse~fin V ~ Y ~ M ~ X  
B-. CWmnu~e C H C ~ M U  xanamenmvevrs u a Y Y ~ r * a ~ . r  -..., 

.-- .----........ -a 
"ma, Korna PacnpeneneHae EXOnHbn: Qarmpos u B M X ~ ~ ~ ~  napaM 
HopManbHOe mw 6nnmoe K HeMy. ua ~&mnemfi c n crpoKaMw no wcny ~ a 6 n m n m m ~ x a  o h -  

H a 6 r n q P - m ~ ~ ~  3sa?reswa k @ampoa H I n a p a u w  m n - pice N (k+l) mon6uannn no qmny sa6nmna~m~xcn k BXOP)fblX 

C ~ ~ S  ~ V H W  ~ 6 n m n e ~ ~ i - i  p m u e p o ~  nX(k+l), no MavHm Ha 
n e ~ ~ f i  ~a IR c nouombm stat~st~ca 5.0 nw-T(:w 

3HaseHUeM IIpH3Harta aria ~ m f i  ~U60Pm9 XoTn IIPHBonnT 
scxom~fi ~ + O P M W H .  Cnenyer ~ a m e  8 B W Y ,  

qmimqerme naxem ae  p c o ~ W e a r o l .  K ~ P P C N ~ ~ ~ H H ~ ~ ~  
mygee ecnu wcno nepearekIablx n p e s m a a  WiW H ~ ~ J E Q P . ~ -  
Hoe pememe MOBHO nonyuwn, ecns B MaTpUUBX sa6nmne~Hfi 

3-5 pa3 npesumam s s m o  m n 6 w ~  &+I). 
e nonlglibl 6mb TiIlaTenbHO npO%pHH: FTpmTca rpy- 

u c m l o ~ a m a  nBm, atrOplMbHhIe pe3YnbWm ~ & I ~ n e f w .  
nomna 6um 6e~ycno~HO p a I ~ ~ ~ ~ f i  00 -ixuemm 

nenye~ofi renepanbtloii cosolcynwocm. 
C ~ ~ ~ B ~ T C ~ H H  c qwbm H 38naYaM1MH HCcnenOBaHUB B MarpnUY ~ e o 6 -  
uo Bsecnt nononsmbsue  m n 6 m  c rpynmpoeowuus npmea- 
,' sanpnuep, rpynrmpoeo~~uii npwrearc GI - KoHTponbwan m a  c 



M ) ~ M  1, amma rpynaa o W ~ M  r p y n n ~ m r a b ~ k  npwaHaK nona 
- M-HH C MQjXOM 1, XWlIW& @ KOEW 2 U T.n. 

0s. ,Bsn jprevwmJ 
1. Left set - rpynna em+rx napabtmpoe, 

WHH'IeCKHX nEpeMeHEIbIX, 0606qammax BXOAHkJe +a~Topb! 
)@ilnH. n p ~  3TOM IlepBtuf Mpa KPHOHU'IECKUX UePeMeHHbIX 0606- 
&iki6onbmym 'Iamb nacnepcnu nepeMeaHbrx, aTopm napa - 6onb- 
*1 

OcTasmeiics YacTn nwcnepcnn n T.A. K o ~ l l i r e c ~ ~ o  nap 
IIepeMeHHblX 3aBUCMT OT pa3MepHOCT11 MaTpHQld 

l l pamn~a  nortaana, YTO 2-3 nap KaHoHnrecKnx nepe- 
XOcraTo~rio Ann aanenaroro npencTasnenna sceii COBOKY~HO-  

%p~nposanne none2 paccesnun o6aemoa e Koopnmarax nepsoA, 
& ~perberl napbr KaHoanvecKux nepeMeneux nnn I-oA u 2-OR rpyn- 
hocne nx 4op~npoea~un  - pacseT KanoHnqecKnx ~ o a + ~ n u n e n ~ o e  
@nun: Can r l  - no nape nepearx, Can r2 - no nape BTOPMX, Can 13 - 
a V b H X  KaHOHn'ItXWrX UePeMeHHblX. 
!~enerwtle KaaounYecKnx R O ~ @ @ W U H ~ H T O ~  Koppennunn c y m  o w- 
Bn ~ e m y  coeoxynHocTnMe sxo~mrx cparrropo~ H B ~ I X O ~ H M X  napa- 
P. 
kpa~bl ~o@~t iunemoe  (Eigenvalue) xapamepn3ylo~ mneeb ne- 
&enu~ C O B O K ~ ~ H O G T H  napaMqoB COBOK~IWOCT~K) &WTOPOB nnn 
B n a p ~  KaHOHHYeCKHX nepeMeHHM, 
W M O C T b  KaHOHH'IeCKHX KOJ+@HU~HTOB KOppej%34fE n nmpMM- 
%earnam no x'. - KpKTepnEO napcoea. Kos++~uwembr c w a m r  
&#xx npn w p o m o o l  pasnoi4 n &nee 0,95 ma npn postre 3ea- 
nr bs0.05; 

(Factor 
HanPaB- . . -. . - 

$8 CHny K O ~ ~ ~ ~ J I U H O H H O ~  CE1138 KBHOHUYeCKHX nepeMeHHblX C Ha- 
i!pmmc.n BXOLW~IMU Q a w p w n  a B~IXOAH~IMW napawrpwn. B 
m e  AaSTCX OUCHKa %a%HOCTM BXOAHblX @EIQPOB W NH@PMIITNB- 

w n a u x  napaMerpoa 
LO& aHaJU3 HZ HaYWlbHOM 3Tane MCCfienOBaHIin nO5BOll8eT ONeriMTb 
~ H O C T ~  C B ~ U  Memy B X O ~ W W  [PBmopa~n a B~LXO~U~MMH napa- 
In c uenblo nocvoenm ma HUX nanexHblx MO.I&neii, a m e  B ~ I -  

I ~an6onee 3 ~ a w ~ k ~ e  +alcrop~ u m+op~anzetu,re napahtqbl- 
pl H a  sc~ne2c~su.n. 





SO 26,528 m ----- 5 9 n h  / IT, KCnOHeHUHWIbH%3 Monenb. 
? - & -  fi - oenna c ~ e n c ~ ~ o k  MOAaU:  I 

M"~eJa h fo~+o  nPHMeslsTh Wn peluennn 3-r ~ c w w a  z= b, w up X U ~ X  ... XU?, 1 (5.4) 

O q e n ~ a  CreneHH BnaRlrHa cpamopos Ha MonenlrpyeMsllf naprMm H C H M ~  n e p e ~ e ~ ~ m ,  I 
I , ,. .,bL - ~03@@iune~?bx MonenH. 

Crene~b E P m W  @ W ~ W B  Ha napaMerp Y paccvwmBaeTc* no I 
M n p p ~  E nwaefiw~o n P M  n r n o ~ n @ m P b y  

~ ~ q n ~ e  c t ~ n a ~ ~ a 3 o ~ b u .  K O ~ @ @ U U ~ ~ H T O B  perpecc~n BETA ~-1nbo+bllnu4+b~1nui +...' bkhk 
&op~yne (5.2.): 

x R',B% y = a + b l x l + b 2 ~ z + . . . + b ~ ~  

6 n o  ~ I ~ H M M  nenMepa 5.  I ouenm cTenetrn BJHnHHn +wopoa ~ 5 ,  
XZ H X4 n W  s rshnnue 5.2. 

4 
&om03 110 MOUCAH H onema ero TOW~CTH H n ~ e m ~ ~  

W m o 3  + ~ W ~ ~ U W ~ M M  3~aveHHfl napaMeTpa M O X ~ T  6mb nm 
"lu)I- (3.k.) Hh)! Ve~lcy BHHAR PefPeCCHH (PHC 5.1) 
Tw- H ~~~ nporad~epye~om 3 ~ a v e n n e ~  napaM 

OuWffWrrCR 95%-M BOnCp~B6LM I m p m o ~ :  
Y = 3 * t o ~ x q .  

B nPRMePS 5.1 Mn %~wiMhor ~ H ~ ~ ~ H H R  @atmpos nonyqw 
y-64 H U ~  em 95%-li mscpmfi& rampnu M no 83 

&-'II~O h b l m f i  ~o~~pmf%b~r . iR nmpean x a p a m p e ~  no- 
H ~ ~ o  Menos -  ** ~ P I I B J R B ~ H O ~  ouenxn !3mqmjj @m. 
W o w  w a r m p a  a mqwuem%lqqen~ix 

Q w i s e ~ ~ w n  Henqefiu~ro perpeecnonrcom arrnnrns - m ~ c m a n  nepemennan; 

n~ SCJAH~&~O~~ SaeWIfMOCm MOLtenHpymWO RapaMezpa OT sm&. 
@-FOB m~@*e YpaH@me perpcccnn (5 I ) M O X ~ T  oKa3apca. 

H ~ ' @ Q P M ~ ~ u ~ I M .  B raKnx cnyvaax cneqer nocTponn nenaee&oe 
WIleme R e m y  no OnePauHll fixed non-linear aronyna Multiple 
R e d i o n  HAH no Moqnm Nonlinear Estimat~on. 

Bun r r enmehro  ypatclwm  onn no npennonomb, rrposem ,pema-' 
P-80 rp@mec~oe vcwlenosanse aa~uc~~oocn t  n a p a ~ q a  Y oT +ax- 

- Xk n p M  nWIPXHW cO@raeT~~~~lounx rpa$tanoe. Ham&: 
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nocne onpeaenem K O ~ @ & ~ U H ~ H T O B  ~onenw (5.8), ouewa 
MOCM, mcnepcwonttom anma3a n ouenKw m + o p ~ a ~ w ~ ~ o m  H 

sro w B Mwenn (5.8). 

IIPUMEP 5.1 

lIocmano8~a w&auu. Mccnenywn nnlmnwe n m  Q w o p o ~  ~a 

XBp~Wq~ylouwii yposenb qmnewwn noqnbl - ynenhtlan aKTHsao 
n m u  Y, HWW. 

'9anop61, ammowe Ha yposem ssrpns~e~en nomu PB: 
X I -  paccronilue M nwomma PB n nmmwpymruax w 

X3 - speMa 3~cruryamtsi~ o h e m  - wcro~inucn PB H wonn~wpy~o 
mnyse&, qwcno ner; 
X4 - cpenuee mcno clrysaes npwneneHus sneprmuecKux ymeoso 

B pa6o~ee nonoxeme Ha o h e m  B Teqenne rona; 
XS - omocwTenbwaa uenmwna o&cnewwsocrw o h e m  casnponyclc- 

HHKBMU, 0 ~ 0 ~ ~ ~ e n b H b l f i  KO~#IHUH~M. ~ J I H I ~  YHCnOBble xapamepnmxn nepe~emux w ~ o p p e n m -  
Pmynbmm 20 ~a6nione~wti Ha Memiom B paiiowe o&bema - wc- 

TOYHHKOB PB w ~owmnpymru~  w ~ e n n i i  qawbx B MaTpuue ~a61mp.e~wji 
(m6mua 5.3). 

> a  w 31iawocrq amme c~enem ~ W I I H I I A  +~KIOPOB Ha napaMeTP Y. 

ahterpa Y no Monenw. 
D .P flam nportros n a p a ~ e ~ p a  Y m ~ a n a ~ n b ~ x  3~a~ewnG cpa~~opo~:  

~ 0 , l S ;  X3=25 neT; X4=100 cny~.; X5=0,5. O U ~ H H T ~  TOSHOCTb H Ha- 

07 



-
-
 

*-
 

c"
"=

 
$
E
 

B' 
%

%
E

F
B

B
 

%
. 

m 
m.
. 

~
~

~
~

~
~

!
~

~
,

l
.

~
~

l
d

~
.

~
l

&
 

sL
 Z>,

& 
s ~

Z,
 w
 



. Y"'.Y*" J.* 

for tkpendent Variable: Y (mn-regr.sta) - ,81905816 Adjusted RI- ,77080701 

- p e r p e ~ ~ w ~  npontompyehlbn w ~a6momUU1XcB ucaqewig 
O"eHm m mqHomi w ~ w e l l ~ m  naH Ha PHCF 5.1. 6 X I  B M O W b  H e  B U S @ d i ,  KaK W o C m O m  3Iia'lH~d. 

n- arra UapaMerpa Y WeT s w :  
~=@+114.4xx,+Uxx3+Q16xx,-IO~SX~,. 

~ @ 1 ~ m p a h a ~ X 2 , X 3 a X 4 ~ 0 6 p a ~ - ~ ~ ~ .  01'0 3HaqeHHB yx=54,0+82,8 H K ~ K ~ .  
~t'!epC110iuibl8 Rtianm M O W H  H OUeHKH ~ ~ b l f i  w ~ ~ e p ~ a n  ~ O C T B T O ~ H O  60nbmoti U3-3a npfl6n~3H~nb~o- 

!stmihim JWE~ B ~ u r m ~ o r p ~ e  5.4.. Bgnw s e n n s ~ ~  + a ~ ~ o p o s  B Ma'lQHue Ha6nIOAeHHfi. OH C BCPOnTHO- 

m r I A a e  F-QMW~AI P16,97  c y p o ~ w  ~ H B ~ I I M O C ~ W  fl,OOM119 M 
MOEHO c m m  w n m f i ,  m ~ e p n d .  

'bueab dndnmtn @=w.w~ na napa~erp Y p a c c r ~ n m a e ~ ~ ~ ~  no PUC.S.I. r p a r l u ~  nunuuperpeccuu npz~o3upymux 11 ~ a 6 n d a e w a m  ma-  
re nu^ nopawempa Y. ~ o v ~ n n r u  0603na~e~bl pe3ynbrnmw n a L n d e ~ ~ l  

rparCm 5.3 c nouoraara +p~ynbl 5.2. nyHKll~upHblAru n u H ~ ~  - 95% bosspumenb~uri nnrnepem o ~ r u d a a o 2 o  
cpednezo 3narenun napmempa Y). 
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mJIMEP5.2 . . 
H~onyerur .  ~PBIICWMOCT~ w36mos~om 

-B ~ K h U M @ 2 3  H ~6- C 310g UeJIbIO 

m+yxQmpnuii ~ ~ c n e p n i a e ~ ~  B KnjiMawrec~ok 
My*sxfaaMn B ~ 0 3 p a ~ r e  19-22 ner npn sunonHeHnn ma 4 m  
~ 8 6 0 ~  B T-eHHe OpROlU =a. 

. .Qa@op XI - atx6prozpm (pacxod 3nepmn B I 
f w c m  yposrtax: 5, LO, 15, 20,25,30 n 35 ~ j J a l ~ n n .  
penenunscb B xone srscncpw~enra ra3OMCTpHTeCK€iM 
nonneanw p a h  Ha seno3pro~e2pc na ceMn WKKBZtMbrX 

n o m ~ y  B ~ a r g w  ~ a 6 m n e ~ n i I  snaymm 
n u s a m n . o r  y m w m  eume yposneg u3-3a paurws* 
WM pqC&Ieam ~ ~ u l o p o n a - u c n w y e w  npn rn 
~ o f i  pa6oTbl (F PWURHa 0 6 b l 4 ~ 0 0 ~ T A O  1 

W. lo1 20,30,4O0@. 3 @ @ e m ~ ~ a n  remepaypa yr 
ypy, m x ~ k  n c~opocrb 8snxqHrm s o s w a  B Ka 

w n c ~ d  K emqllrulue naeepxnocm +ma, .txyxai~ ~36b1~09110ti T ~ M O  
iconnewllc - ,Y WM'. 

B 3Kcriepwree ~ 1 1 w 8 a d i b l  oim& Ha 28 
@XO~OB XI g ('l@~~p. omnrslx 'I'oreK 
onunioil m w e  ~a6nm~anocb no jxaa Bcnbtqe 
d. Hcxqtme minesre npweene~br B m6mue 5.3. mmwrb,  n o  npn sepx~ux 3nasenn.n~ sneprolpa~ (25-35 

cooTsecreymqnx ~nxenok H osenb ~xxenoii 4nsnrec~oii 
Paynbmamu a~musnou, 3~cneprrrsenma $ e & ~ a ~ a n  ~ e ~ n e p a ~ y p a  3masanacb ~e surue 25-30' c so 

Tennoablx nopaxeewii. 
mcn onpedenumb: 

@nuwem~ 3~cno~e~uwanbnoii Monenn f=boxexp(btx~+b,xz) 
X 3HallHMOCTH; 
n ~ c n e p c n o ~ ~ b l ~  a~ann3 M O P ~ W  n o u e n m  ee ~ @ @ ~ R T w B -  

por~03 napaMeTpa Y npn: a) XI=34 K A ~ M H H  (COOTB~TCT- 
ok @ri3nrec~oii pah-re) w ~2-26' C, 6) XI-15 W ~ n e  
HrecKan pa6om) n ~2-18'  C. 
e. ECTL. HeKOTOPble OCHOBBHM flP&D.IIO~OXWTb, 'ITO MemY 
M Y H @ ~ R T O ~ ~ M W  X1 R X2 NMWTCX 3KCnOHeHUWBnbHBB 38811- 
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W b c r s  .nnB: ~=b@etM:tj,x~i&x~). noctpoeem m x ~ o ~ e  

"pa~ya s a m i  ypawe-. 
ib pe~aatm 3~natm' ~moaosn worewap~ab pp- 

-m n+=wnym c-nym amm iw; b (y). 
Xon m n  4. u e w  tommwr c ~m(~wiww sww tip- 
%= B h T M  MW mny~  Wtide Regrmim a -- 
su6ipmcn aamn Fed nydinew B pe3y1fbww w e ~  o 
w, Nw-lin& Comp(leents w s s i w ,  s w o w  
==pJ Q2mwQ WMI log. 3 m  s .Ermzcme sas 

k g w i o n  @nnW fa D@endmt Varhble: CN-VI b 
R= ,96974599 R P  ,W3B388 A@&cd Rp ,93625875 
F(2,53Hi8,91 pc,aBBOO Skd.Errorpf aim ,3@+2 

13 t m u m a m  4.5, qpld%enwrZ 
wem mephlismm, ypoaerm wslrir 

m&prilwwo on(~c0L~c. (N-L?4) C T a m e I n  
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1 

-*a m - ~ x  Wmae @amopos Ewe EuBonb~ o a ~ a ~ n M m n  pa3nuqwn c p e n ~  
m P M o n e ~ ~ ~ n ~  *a mnc~epyem~l i l  napa~e-rp nr! pmHqHbIX yposneii $amopos na~rrcn. no 

'"&vnenb xotnpomrpye~hlx $atcrop06 ua . B n p ~ ~ e p e  6.1 ( ~ a m ~ o r p a ~ ~ a  6.4) P.aHu 
Pa==-m'ca no senu9lme WM X ~ ~ T O B  Omom plunHm no ~ a 6 o n e e  ~ a p . e x ~ o ~ y  H 

mm n ~ e ? p a  or C ~ X  a m m &  SD (Liqt Square Difference). ~ H ~ ' I u M H M H  n ~ m ~ & ~  paurw- 
e 311asurtom pa.05. 1 

qenb n s a n a q ~  nccneuoBanna, nocm/ne~=e B 
, . 3ynbTaTe AA aByx@aKTOpnoro na3 qblnonHeHM 

rnc 5 ; c?QRm m j - m  @ampa ma n g p a ~ q  Y, B X; 
3 i - W M ~  maspa~os ormouewnii irpapasrmppa y ornuen, 

I 
BW%KWrte BnWm Ha Hem j-rn @-pa; aiyH,HH~ji P R m H 3  pe3ynbTPTOB MeUHlIUHCKHx SS - 0~~1.u GynrMa mapams  orrrrotle~afi napaMnpa y or cpem 3 s a ~  Hk Hem BCCX KOHT~~IIHP+- HeKO 

mPF-, w m  d a m p  w ourw60~ n3~epwm.  
3HaV&'m V M  @ W W O B  wa n a p w p  Y ~ u + s a m ~  M, KonnqecTBeHno H nwcnepc~a~eb~ii man,, ~ o r n a  

w m m  @mema. ~ H H B S H M ~ I M H  C4HT810T 3*-, B~~~~~~~~~ 

p w  HnH 6pnee 095 (ups ypOBHe 3Ha9HMOCm pS0,05). * P43Ymw p e u e a ~ x  ulqas~ na IIK s u ~ a e x s  ~ a & l ~ ~ ~  
6.2)s Qxwmuan: c y ~ ~ s l  manpame omonemjj  

B x w e  B @OPMY~Y (6.1) - Sum of Squares; w-a m e  ~ a p m a  ~ ~ n l ~ ~ t r n f i  c ~HOIOM CTPOK 4 ~4'- ww 
df @=gree of Eee&m); CPeXmd rrsaspam o ~ o ~ t h ~ j j  - wCnePCHu cn 06warme K WWIOM c~on6uoe k+~+l.  p*/lusb GYMBde 

Squaw F - ~ ~ l p p ~ P n u e p a )  H ern y p s & ~ ~ ~ ~ -  - plw 

*err* ~ ~ a ~ l r m o c r ~  pamlmaff r p e ~ ~ x  uca&fi n.paMrrp. 
Padfiftbh: Y p O B U d  @I~TSPOB 

w y  ~~~H y m e 8  *pa n p o q ~ p c b  n rrl+ 

B TtiK H KOBaPHaT. 
brJolr@ -a Y, - m c s ~ b  ow- em wmtllh 
3waqe- om* ?m- a way0rp7a 95%-km /&xq,m"- Unomufi aHanm ~ u n o n m m R  B nw 3~ana. Ha & P B ~ M  

w n b  MQVA/MANOVA IITUI Statictica 5.0 - orawpd ~~0mMepHb1fi micnepc~o-~ aHw mKBSa- 
nm m m  o Y 9  CPenWx W~CHHL @teaits] u vx OTWHK~B B ~ U C H M ~ H  OT OCHOBW ~e~0mq-P- *- 
w e ~  (Std.h.1 n ~ ~ a b i e w  Y rtoa yporrani ~a~tqom hPa & cnepowwbl~ mm rn- B pamenemu ~ C T ~ P -  nOm- 
ucex w).1mEi4 YP0-a mrp~ (rraurworpawda 6.3). U ~ O B  Ha c o c m w e  qm~: 

no m a r M  M ~ H O V ~ ~  6.3 M O ~ V  6 m  nonyqem &nm cpea- i 
mnepcum, 06ycnoene~ny10 B~tiarlWeM OCHoBHbIX + y e o B  IM 

HHX 3*qw n q w q a  Y c 95%-km AOsepmbHmn i w ~ e p m a ~ n  
(pRc.6.1, 6.2 31 6.3). IIo )TLIM pa+- rrp%eBapwrenbHoe 
me lHaWMQm P u Y U  C P ~ H W X  ~naqennii n a p a ~ e f p ~  Y panu- 

06,ycno~nesnym BJIWHHeM nPVm 

YPOBma @Wmpos. w, B TOM =me, ne~o~~ponllpyeMUX n 

I 
i 
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- o u e m  sfiaqw- p a n m a  openurn 3Haqe~d nomarenn &% 
pauln- y p a ~ e i i  OCHOBH~IX @ a m p o ~  H m coqmmllli no M H O X ~  

KpmpHes (Owrepa, Llytuwa, Tblorul, LSD H rrp.) 
no mmm nepmrn m a  peme~m M ~ X H O  ouemy m n p  

BmLarwn o~Ilo- b p o a  aa tdonempye~61e n o m ~ c n n .  B-6 
C g U y W B ~  KWUqeCTBefiHUX i#wmpoa Ha nomaw-o?-------. 
R e p M  m e  Ke ow-ercn. Aacnepcnw nowarenek, b6yw,um,s, 
BJDLBBHeM fio-lrwx WOPOB, wnamaer B Barempm necn 
cnyuahax H meY(IrrrpannpyeMbfX @BYMPOB. 8 

Ha -OM %aIe n p o m m  MtrOPOMepHblii perpeCcm& a 
4-: 

- onpeqencm K O S ~ W W ~ ~  mnehmx 3@cpCma c o 9 y n : m  
Komrecmemm @rmpoa t~onapua~) wa n0~83amb- 
ne~mwnocsomux wecmewmx @~KTOPOB; 

-0IWWil WiIjl.IHH61 ld 3Ha'UiMOCnt B W  B I l W X i e p a ~ ~  na 
OTKWKa CO-UW K D ~ ~ ~ X  (PBKMPB (KBBBPHBT)). 

B pYflbTBm WnCpmaa nOxaza?enaQFKnwKa ScnencrsHe trevoarpo 
wpywba n 01)sa- c)slrmpoe c y m ~ o  coxpaqacn:n, T.K. ns nu! 
tm 8 7 0 ~ 0 ~  m n e  kiomroqamn mnepcnn noma3arwur sa crm 
-mX KOnWwncWHWX &lKTOpoB (K~eapllaT). 

'1 T ~ M  O@BU)M, B HTOTe IlPJtMeHBHHX KOBBPHUUOHIIOTO an- 
o~~enom~wu. nonywm €knee c o n e p x a ~ - ~ ~ ~ ~ r ~  w@op~-. Ha octiose 
Wlt~pMi M M R H ~  exenan Qnea o 6 a e m ~ s r e  swsa o xapam8pe HB 

memu11* n o ~ m m a e i t ~ ~ w a  nu a o ~ n e ~ ~  I~U[ BCHO~RUX, T ~ K  H 
6 0 m y r n w m  9,amopoa, o clenexn smrrtuu @ ~ I E ~ ~ O B ,  06 o m - - - -  

WBHRX @KTO~OB, npn ~ m p a o r  nomaewnn upnHnMam q , . 
m e  3naqew. 
Pmymmm uonapnaunorinoro ananma no3eonnro~ nccnenoearemo 

pemPra ooeoBtmae m w m  hltlarovepnom nronennwaannn: I 

- 

n0~83amn-onmw~1 npn san8xwJx 3na-- 

nenb mmam eo3nelcmyIollMx @ a m p %  Ha mne- 

ormruwme y p o ~ ~ n  (PB~CMPOB, npa m p s t x  I IOKaWE-  

npuan?daarxenacMare ma ~pa6yewe 3xauem. 
umemalu no~a3arwrefi uysarar no ra6mw~ (rpdprrca~) 

ie- o o a a ~ 8 ~ n d i  ~y ln  pavlaqsatx y p ~ ~ ~ e f i  @ ~ P O B  I HX 

&m KonmeCDMnom (Pampa xi ; 
n. - rman~oe rcweme j-m conyrmylowem 4- 9na nPomo3a 
PhtWm napsuepa; 
ji - cpehnee nrea4eme j-m c o o ~ ~ ~ ) n o ~ m  m p  LUS A%HBorO 



fi m ~ ,  1 ~ 0 6 ~  K ~ X ~ ~ I R  YPOBeHb @&Pa 6W 
cTpoxe ( c f o n 6 ~ )  nnana. K w o e  Cd'Iflm~e S O B -  

eT ijmb S mane mnbKo o n n ~  pm. n o n . w s m  Am3 
h u e  ~&$~KTU cpampoa, a 3$cpem ~ h ~ o n e b ~ m  

nq*ro fIO-a. Bqmm mKom nnma em ne~0~~pon~pyPYeMbUL. ~ n r l a b 1 X  (PIKT0 On. 

wpoB (k-3) Tml Ha v e x  ypOBwdlt!F3) nan B m6n.6. I. P 
3 ~ ' e ~ c ~ o ~  @ a n o p ~ n  n wx 3~aw-m 

cpenunx 3naqemk napaMeTpa Anfi P m 4 H 9  3'POBneii @ax- 
I , r p a + ~ l r ~ ~  CpenHHx snare~uii napaMerpa F a  p a m m X  

mbHOClb peuemvi sapas npo6soro cp-d~or~ 3Kcoepn- 
nwcnepcn~a~om a-za npunemsa & H M ~ P ~  6.3. 

I 

q m o m  (BBY) %UopOpm M F u H  * 
jwwf- magpllra 9 m e m  nopnm. I 

m- rnanpms sncno yposneif p Ron H a p r e ~ ~ o h  ~peHupoBm Ha vex 
IWS ~ B K ~ ~ O B .  K o ~ ~ R v ~ ~ o  nqeex nnma i 

TOn& B&@3 no CX~- n a m c ~ u x  tcssnpams ~ 2 ,  H ~ ~ ~ R ~ ~  ,enwa~e,3- cpeme. npenynpemmoIm bKa4neame* 
N*&16 m~ nora3a~o B ~a6n.6.2. K ~ ~ H ~ ~ ~ ~  ,, I 
no* lmmn0i - rroater 6wlZ OT 2 ,go 5 q," 
6cnm- Y, a npu ~ s a m w ~ o ~ i  mpn+wwM n9m - cHorehaamnecican ~pem3pOBKa e Tesenne 6011s j ~ m u e ~ ;  
Y or5  no iihi&mw+. - wcw~amqecma rpennposlca B ~eqenwe 1-3 ~ e k ~ e u ;  

I 
I 

I 

nUm nonsepnuMcb nHua co ena6ofi 
BOCmm (CO BpeHeneM ~ W B ~ W I I I  Ha 
,H,x onrymeauB ne 6one.e 3 m~.). 

Ha w o ~  eoqmesw yposweii @-PO6 H ~ ~ J @ A -  
qmOBeK 

1, rjcero -OB nposeneno Nlpxq*n'36. 1 
I 
I 
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Mawsectcan +nsusectcas H aymreHHm TpennpoBKa ( @ m p  
Al H A2) n npnMenenwe MenwKaMeHTos (@amup B Ha ypos- 

B2, ~ . e .  a n r w a  H a~m30na). C o ~ ~ e m o e  n e f i c ~ ~ n e  A n B y s e  
MI yKarnBaam m n  nHu c ~ e c ~ n 6 y n o - ~ e m w ~ n o 3  ~ e y m f i -  

OT3-4n0 10-15 MWH. 

p o w  annmmeocrw nerema BoeHHoclryacaqm cpor- 
~ e x a n n s e c ~ o l  ~ p a s ~ o k  B WnHHKax BMenA Bbinomen 

onua~fi ananm no n03. 
mmenbnocrs nerenw ~ 3 s ~  CPOK CWwoHapHOro nCre- 

eHHbIMW @ a m u p s ,  ~ m v r m q n ~ w  na nnwTensHoerb nerenen, 

c o c m n m  npn nomymemu B K J Y  - TIN, Ha lpex 

.ao-nn ? ~ $ B M U  - MIKST, Ha rpex ypoam:  

TpasMa rpym Hnn m s o ~ a ,  
WseramHan rpannaa. 
nyrcreymue Konnrecmenebie (PBKTOP~I: 

K XOClSBKH B KJIHHWKY C MOMeHTa ~ORY'IetfHll ?paBMY - 

coqaqeella nps nocTynneHm B wmill~y - 

u TIAJ n MIKST B II03 sapbnpomncb Ha 9 coreTarmnx HX 

x3-9). Ha Kaqou  core~aann ypo~nefi ~ a 6 n w o c h  no ?pn 
a, scem 27 renoseK (9x3=27). Acxoman MaTpHua n a W N B &  27 



Maurwtoqwa 6.5 
u o e ~ o a t u  @ Z E M O ~ ~ .  lI K t  63QlIAlO&fi~mU~r 

OrpaMMe 6.5 nomawl HToroshre nasn61e AUCnepWoHHom 
-.x mm~. I13 MWHOrpaMW CAeRyeT, ¶TO 3HBI89HMblMH 

nmiefiwe $+eh-~bl nepsom u Bmpom +ampos, 
o~eircT~lill 3nr w i m e  n m s o ~ T  OuWlrra CTe- 

~ H O B I J ~ ~ ~  + m p o s  ~a n o ~ a m ~ e n b - m a .  P ~ y n b ~ a m  
do hp~yne(6 .1)  npHseneHbl B ~a6n.6.6. 

Tu6nuya 6.6 
Ckrenem unwuwi qm~mopoe Ha noKwamPnMmKR~K 

cpom mmm, no- 
ble s 3~onepwa o ~ f s x  O C W B ~  -B n 

n3 JTNX mmux cnsnyer, vu cpeneec seas- C P ~ K ~  
-.WWSW, m( P M W ~ ~ O  ANOVA/ M&.JovA sta6 
5.0 n nuW B , M a u m n o ~ ~  6.56.18. 

me~:s  B ~ 3 p ~ m ~  =em wnsl w rnrre- 0 , n o x m ~ x  (yne~~nseme , . rn 1-m K ~ - M Y Y P O B H B  @m- 
a+Pvrf ~ C P C ~ ~  a n a m 3  myx+ampnom nu13 (Ma-, 

rumnrrpauwa 6.5). 
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w o m e n  Raze c D O M O W  M 
Wecenu no F1 H F2 Ha IT@' 

ycranoenetio, UTO 0 6 e n e m o & ~  
I 

eaoBamoro - K rpynne &2 - Ipaer~odo3~uk I anneH- 

o i j~enosas~oro  - K rpyDne M - n e n o m e p 3 m e ~ ~  nuBP- 
i 
! 

, .,*@-a- pcmatomax npaem r n p a ~ ~ u ~  
! 

nwarrtomwH no p e t u a i o u ~  n p a ~ ~ n ~ ~ .  ~ O U , K D T O P O ~  noHu- 
Bylo q a c T 0 ~  np-t~~m 1 owmoB 06y- 

Ha6n10netl& osoea rpynne, n o m w  s mmaHo- 
, dmw mepya. *TO ~ H C T O C T ~  

nph-~oro mar- 
hernos qemep~oji r p p  (ilenoyrsep'~nw 
,,,-) m a  100%. AM rpynn 1.2. 

lulmwa 3~a-H0 MeHbUe H Pamb1 icOmBeT-HHO ''' 
rpa@ux nMOxe"m venrnpo~d~~ c, I c, bNI 

dU cmupyeMm 'pynn. Bmoq~e  I - n r n o * ~ ~ ~  o~aicnedye Uozo 
mo 

a; 65,38%. HenocmUBas WqHocTb emn" 
bacliamcs 3HauuTenbf%bIU nepeKpbYrtleM 1 C H M ~ Q ~ ~ ~  

m - 0 6 + ~ ~  
GTRoro XOPOUIO BHntIO Ha P H C , ~ . ~ .  

B ~ ~ n m ~ - ~ ~ m x e x a n o ~ m ~ s  Oq8AX~ @~$~LCMBHOC%% p e ~ a m w x  rum nOnweBp 0- s 6ma~ 
cwkltrrouadr 

TomKO noKa3amb o ~ ~ o c r l r r n f i ~ ~ f i  ' MOnw mmp E m m l l ~ ~ ~  (rnGn7. I]. npeaoaraeMvfi ~ o p y n e ~  nnn Sratistica, K O W P ~ ~ ~  n o w r n  Ha- 
qyemmenbHw~, HO H -we noKmenmr m! ~ n w M m ~ r  
609~OC7b, nOmaTenn nO>KHO O T P H U B W ~ H ~ ~ ~  

omulUlbHUX O T K N l B  
B a ~ m  n ~ ~ a ~ e n e k  * ~ K T H B " O G ~ ~  w* WwnoLO- 

qamn B EnemUIeM 
I 

I 

Fi~5'784~59x24~69x~~74~3~,~7~2~,7~ ~ ~ ~ , ~ ~ ~ 1 ~ , ~ ~ ~ ~ ~  
~ ' 3 s r o 2 4 x 2 ~ ~ 0 8 x 2 4 ~ 9 ~ X ~ ~ - O 3 6 ~ 2 ~ , ~ ~ X ~ + ~ , ~ 3 X 1 + O , B 1 Y 2 2 2 o , ~ ~  0 6 c f f ~ o ~ ~ ~ o r o  M I i 

F1~5'784'5gx~'69x~~42x2~~~7~~~,7~ ,y 1 4,38XI Io,40XI13,45, 1 
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J I o m o o ~ n u a ~ n b ~ ~  OTBeT (OILIH~KB nepeoro pons) - 3T0 

qacroTaanreceUIW HCl'fiHBO 60mnom K KnaCCy ~nOPOBb(X 
n-norrombma omer (oour6m mopom pons) - mo Tanhnblti mer (omw6~a nep~oro pons) 

IWbHru gsm meCemn FfcTfnfHo 3AOpOBOrO K gnaccy ijOnb-, l 0 x b  1M)x2 
E m e n ~ o  T ~ e 6 0 m - b .  W M  o m d m  nepsoro poRa 6M,,a --- = - = 2>'Yo; 
Ouur6Ka mopom porn. a + b  79 

Ouewbi 3 @ @ e m ~ * ~ ~ b  nOIlyYeHH61X P~U@K)U(NX npaBIul no 
I l o n o ~ ~ u a  MBOT (omB= m p @ m  P o d  

nennm ~ a r a o ~  06 o c r p o ~  a n n e w m .  3TOr0 BCe 06Pe 
1M)xc 100xO-dA, -=-- 

Yamqefi B H ~ O P K ~  Ppa306be~ Ha n ~ e  rppnbl: a nepBym rpynny c4-d 24 
06wmb1 c ~ ~ ~ Q J J ~ B ~ W H W  I ,  2 , 3  rpynn: BO B T O ~ ~ ~  . O&beml Ty 

npoB811eMim p8cqen,~ ~b1pr r60w~~~e  peu-me wWma 
HenomweHmM R W J ~ O ~ O M  OCTPO~O ~ n n e ~ n ~ l ~ ~ ,  ~ ~ e ~ y e r  apmHaTb BecbW 3 @ @ a B H b I M *  

 me^ B ratin.7.2. ~ H M  ua 97.5%. O U L ~ ~ U  Q*eoesw 
s&ne~wlLteM I rpy"ne c ~ e ~ o ~ B e p ~ w -  

qacmOmnan ma&ur(a bryx buernoemupyeM~ z&,,n bepa O C T ~  2.5%. B w  He 

.Irr60neoanu8 1,2,3; Um0Pa.u - nenobmreprrdennue 3a60neoasw 

wltnrom mHMW B~ICOKNMII nOmaTMflMR 

pmMaRoea sn npamqeaoro  nPHMeRemR' 

0603HaqnM RqefiKfi q@XVIWo(r ~a6nf+tlbl C T p o w b ~ ~ ~ f  6wBmH na 
CKom an4aean a, b, C, d. IIWIwpmmM m s m  @ W w m  0by48Kt 

nPa cJvn- 0603Haremcn.x s a m  ~a6nmgeswij m6n.7.2 now . B Mme a6yqammd E C + @ O P M ~ ~  (Tatia.7,4) crULep* - 3 @ @ e m m 0 ~ ~ ~  ~ ~ O ~ I - H ~ ( W  no pemamuu~ n p a e m ~  
On- pen-: 

8 C ~ ~ M ~ M D B  U ~ e d  - rpynwoeOuAbl' 
rprnne OIIIWRIW 6 o n b ~ d .  IPynna 

l m x a  100x77 - ' l y s ~ ~ H o c r a  - - 97.5%; 
BII-wM coma m 28 WmBht5 eeqFQ"Poso 

a + b  79 1, wsw c @n-n03ffblP esDe- -25 qenoBeK 
l m x d  100x24 - C ~ ~ ~ $ U ~ H O C T ~  - = - 1 m,o'%; -H- rpynw np3naKOM 2. r w  ~ n b ~  mTapHblM 
c t d  24 mm~ c ~ n e p m  26 r p a 6 ~ ~ e d t  ee qm ~ o ' M a r i ! W m -  

aano6sepw-M mm030M 0CIpO'O ~ U e ~ n m - M  60flbnuX' 

~ y n n ~ ~ o n o . u r u t  np~3il" - 4. 









p,qnnaIsl ue~~pownos nns smbxpex rpynn - MamnnorpsMMa 7.7. 
K o ~ @ @ u ~ u ~ H ~ w  K . H O n U q e c # ~ ~ @  

Raw Coefficients (dish-a.sa) Maurunozpauma 7.7 
Koopdunamsr qenmpoudos 

B qempex rpynn nowan  Ha 

IrpCTBEIenbHOCTEi n~amocl l l~w no p e u a m m  npannnaM 

Mauunozp~ura 7.8 
Oyen~a  uyscmsummbnocmupeurawqux npasun 

'fication Matrix (dish-a.sta) 
: Observed classifications 

@aKmO~nan CmPYKmYpa KaHOHUUee~arrn@ 
Factor Structure Matrix ( d i ~ k r - ~ . ~ ~ )  

Variables - Canonical ~ o ~ t ~  

.H!j nannblx MSIIIHHOQaMMU7.1 B W O ,  W U  ~ ~ ~ 6 0 1 I e e  H H @ P M B ~ B -  

H omnToMaMH (C ypOnm~H ~ H ~ I ~ A M O C T H  p4,Ol) ~EIJ~IOTCU X8, X6, 
, X7, XI, X3 n x4. 
2.JIn~ekbxe ~ m a c e u ~ ~ ~ a w o m u e  4ynw.w~ (W) ( ~ ~ ~ ~ a  

7.3) p a c c q n m s m x  no 4opraynw: 
1 m@1=-63,0+9,8x1+3,6x~7,8x3+5,2~+14,3x+l 1,8x7+11,3~; 

n~@2=57,4+8,3~1+4,9Krt6,2x~H.3~,+13~5~6+ 1,7~7+10,6xs: 
Jl~Q3=49,6+9,4~1+4,7~~5,5~~+3,0&+12,3~+12,0~7+8,3~a; 
m @ 4 - 2 3 , 0 + 6 , 3 ~ 1 + 2 . 5 x i t 5 , 3 ~ 3 + 2 , 8 ~ 4 + 7 , 8 x s t .  
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colpymwcoe w KaTeropuaMn n p u c l p a m  K xypemm; mpof i  - 
~emmIcii elcnan; ~penrR - ~ u n n ~ a ~ ~ b w s l f i  nman. B Ta6nuue 

nomwcen& xapampw3puue aennquny Mepbl csmn ( 0 6 m  

oqenlru c o o ~ s m m u n  Mewy rpynnaraw co~pynnu~oe no n p u v -  
rcypem s r n o n ~ ~ ~ e r c n  pacqeT nonoxenun rpynn B DyMepHOM 

Ta6nuqa 8.3 

a 8 ~ a 6 n m e  pacnpenenenwn rpynn CoTpyJlnuKOB no Hx OTHome- 
Kypemw (m6n.8.5). 'Iacmm B m k  n6nnse C T ~ R ~ ~ P T U ~ O B ~ ~ ~  

pmnm n p e ~ m v u ~ a m  npeJ(cnme" *- 
yam HB6NOaeKHii D M O c ~ b n b l ~ ~  'iaCTOTaMw, Tax ~ ~ 0 6 ~  ma Bwx 
amocmw '- 6ws paBm I b W W f i  3neMem a 6 c o n ~ y ~ ~ ~ f i  wc- 

"06uec ' ~ C ~ C I  Uafinm~emfi - 1 a), "- OTm- WCTOTU 
y m p e x  xaTempM wnclprmx wuum * WIJM 

KWPW~TH Y " u p . ~ e p ~ o ~  
qmme7 Pwq- 

K~~~~~~~ rur* mqex rpynn, eBmqoW 
P'Fouu Mew w n  n ~ W Y  p a c m n n n  ,ql, ,,ewmx 
cvyma M a n m  pacoounfi. B paynbnTe 3TOro wCCnenoBBnm 
mmma gn o P T O r o H ~ b ~ ~ x  ( ~ e ~ a ~ u c n ~ ~ x ) ,  .emp% , _ 
6urmfi r m ~  Bnmm HWijonbuIcii eman 06bxcHeme CBn3n Meyay 
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A~anoreruo nposenemohty auann3y coorem~~t i l t  m n  r p m  

FOPM IIpHClpaCTWa K KypeHUKO MTbIO rpyMaMH CO'IPyIUi&iKOB, 
sKnmraeT onpeneneerie KoopnHHaT .remapex Kareroprifi Kypenm 
Mepeou npoqamme (~a6n.8.6) e noqoeeee  coo~acmsyloqek 
rpamu @uc.8.2). C ex   OMO OW^ naercs oueexa coo~nercralur K ~ T  

KYPeHWI II IIPaBWlbHOCTU UIKsJrwpOBlwln 3TOt0 nPW3HaKa. 
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T a ,  HMemJ4em B a a  B 06bncne~we C O O T B ~ T C ~ ~ ~  nPWMeP . K o m m m n  rcpmepuu. Macca, KarecTBo, O T H O C H E J I ~ H ~ ~  

hnbruc, To&4 B a ~  B m ~  Bempa (~a6n.8.3). H a ~ ~ e ~ ~ ~ e ~  -par KOCHHyCa. 

a 3 H a m  muhnbuee Coomermne no npHcTpamm KYP 
~ n ~ e p n p a u w q  m x  ~ p n ~ p ~ e B  .QJIU OlleHm BmWaB 6a- 

'PYM~M:  2 - Mnanmwe Menemepsr n 4 - HnaarnHe pa n o n m o a ~ b ~ ~  rpynn COTP~~HHKOB no ~6~1.8 .4  
HWKw; -mpmHe MNeHeilXepbl H 5 ceqempn. Haw60nbme spUs M ~ C C U  nOL(a3bIBaeT OTHOCHTenbHble YaCTOTa IiaBnlone- 

3HuPHT ~ H M ~ H o ~  - m a e  no npncrpacm~, K xyp nnax. Han60nbluee sncno ~a6nmneHnii n ~ e a c a  0 ~ ~ n n e  4 

am M W  rpynna~s: 3 - eraplume c o ~ ~ y n m m ~  II ppynnm 46.0% or 06qero sacna ea6nmne~wfi) w rpynne 3 @-26 

B-flHo w m w ~ e  ~ e ~ e m c e p u  n ~n~~ COTPYnWHKH. B~~ ; ea,,MeHbmee qncno ~a6nmne~ni i  B rpynne 1 (0.06 630%) 

IIeHb e°Crm3WTam Mew W U k n  MeaeRxepaMu H c e q q  
nciurrw HaoWyHeM B 3m r P W  q y m n ~ o ~  6om1ueB no epuu. Kauecmrsa xapmepwya B K ~ W  rpynn B 'boPMnPoBa+lHe 
qHx no cpasHem c WWMH rpynna~n. Bblc0~a.n CTepeHb co eeKTopoB. H~6onbwaR swan B H O W  2, 3 n 4 rpynnu 6onb- 

wnanmm~ ~ e m ~ w t e ~ a ~ ~  H M I I ~ I I D ( ~ ~  COTPYnHHmMu OM Ha6nmne~nii; ~airhfe~blll~fi BKnaA HMeeT caMW ManoqHwreH- 

wr h b ~ &  aonefi B 3mx ~ P Y ~ R  ua~ropnn cpea~efi c ~ e ~ ~ ~ ~  npH a 1, n o c ~ ~ ~ e ~ ~ x  6onee s v c o ~ o m  YPOB= K ~ ~ ~ ~ ~ B ~  Qyn- 
c ~ a  K KypeHnm. I mnHMo ,,M~II, nowammoe wcno ~a6nmneWfi. 

C n ~ w ~ ~ ~ ~  OWHOK COOTB~TCTBH~ rpynn nonmepmnamT cu,,,urrscu u~cpyun (Mepa cnu3a) npenmBnaw nomo 06qeii 
o6 oTHocFTXShwlx wmorax 1ia6mne~w~ n p ~ c q a m ~ a  K qrpeHllrn n p m o m c s  ma m y m  113 WITH rpyan C O P Y ~ H ~ K O B .  Hnn- 
rWnna WIIHHKoa ('ra6n.8 7). sKnm OUe~q ~wueii n e w  rpynna~u CoTpYWKoB H Kamro- 

Ha o C ~ O ~ ~ H  nPoBeneHHom a~anw3a nepeuii, ~ ~ f i ~ ~ ~ ~  Becorn& npacwacmn m ~ ~ ~ t o  ~HOCRT 6onblune no qHcneHHQCTH rPY"n" 
3~~1CH*fi W ~ O P  cnenym nurepnpenrposa~b KaK mHrencHwocTb nonu wx smm c o o ~ ~ m e t l a o  paena 0,45 0331. H ~ u M ~ ~ ~ ~ ~  

COTPY-a PMWX AO~KHOCTH~IX rpynn. nana Manowcnemble r p y ~ ~ n ~  1 n 5 (0,03, 0,07). B ra6nuue SHM 

M~-anh~ylo c~enem n p ~ p a c ~ m  K KypeHmm HMeMT CTapUe , ( t H e P ~ ~  rpynn B m a  6a3kicHblX ~ e ~ ~ o p a .  
TPYmmH (vynna 3); MWHManbWm - M n w ~ e  ~ e ~ e w e p u  (rpYnnbl ,,,sadvm icocurryca nonon~ne~  O U ~ H K Y  KaqecTaa mmoii 
H PUlaPmUe COTPY~H~U~ (rpynna 4). coqynHmoe c o o ~ ~ e r n ~ y r o u r n ~  6a3nc~b1M ~ ~ W O P Q M .  3ra Be- 

4.CoommiJm KawmpHg ~~~HCTPBCTKR K K ~ ~ ~ H H H )  n 060CHOBB mepnpeTupym~ *K KsajlpaT KOCHHYCa w a  M e w  HanpaBne- 

" uuranMposa* 'JnPeAenaeTCE no n ~ a r p a ~ ~ e  (pwc.8.2), na ~o~~ ues.rpa Macc B ~aqane ~ 0 o p n W T  wa T O ~ K Y  rpynnu t+ OCbm BeK- 

KooPmmnur WF nepBax Bempos (~a6n.8.6) ~ a n e c e m  .row a BenHqma noKa3usam swan (H~WTJKY) n a ~ ~ o @  vynnu 6a- 

-roPHfi npucrpacTw K Kypemm. n o  HanpasneHnm nepsom 60 
COMom BeKTQP% ~aw60~1bu~e  paccronw, a s~arlwr mnwqwa, omey 
Mn*sy K a T e m ~ ~ e ~  1 - HeKYpmHx w OCranbHbl~n f i a ~ m p m ~  2-4 I ,~puMeHeuHe Monym mannsa COOTB~TCTBM~ no3~onnn~ n e p e w  "" ~ n l m H e  M e w  Kal'WOpUXMIl 2-cna60, 3-cpen~e H 4.CWbH0 HoroMepmrx paHHblX 0 q'3blpeX KaTemPm ~HCTparmn KYPemm ' 

rpynn c o v y n ~ n ~ o ~  K nBYM ee3aencHMuM 6mnc~UM Be*opm, oT- 
m p m e W o -  KaEmpwfi n p ~ p a w l t n  K ~ypenwm: or KaTempH m ~ ~ @ o p M a w m  Ha 99.51%. 
HeKYPaWfx, x KaWropMnM 2- cna60, 3-cpenne n wnnlwx 2.no n s y M e p ~ u ~  nusrpaMMaM paccmm~R B KOOPnuHaTa nBp nep- 
n 0 ~ e p ~ a ' 3  n P a W H O m  UKaneposaHwn Karerop~ii n p ~ q ~ ~ ~ ~  & 
Kypenmm. Bw 6a3ncHblx BeKTopoB naHa oqeH* C O O T B ~ C ~ ~ ~ ~  ~ e m y  WnnaMu co- 

+.rpynHnKOB ~ a ~ e m p n a ~ ~  npacrpamm K K Y P ~ H ~ ~  w OUeHKa npaambHo- OFiOcaos-ocTb Pilankf%3 n.n 14 JlOKa3blMeTCx c nOMOlJ&H) 40- lu~anuposasna ra~eropmfi npHcTpam% K KYPeHHm 
n o ~ ~ ~ x  icpmepres, ~are t r r r r  KOTOPUX n a ~ u  B m6n.8.4 nom. 3,ycmomeHO, mo MOW cna6a8 CBn3b M e w  nOn*HOCTHblMH 
IioCTHUX PYnO Co'TYAxllKOB H B ra6n.8.6 mn ~ a ~ e r o p ~ f i  npHcvacm rpynnaMa coTPyaHHKoB ~aTeropMMH npucrpamnn K w ~ ~ ~ *  
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p~c .8 .5 .P~l fnpede~~iue  nocmpoberuux RO rpynn- n m  
nocne ffrnopuvnorl2pynnupo~m. 

, .)I . , , 

, gaasb~x, n p e n w a a u x  ma pwc.8.4 -0Xeff SaPHm 
e ~ m  p ~ e p m  r p y n w p o s ~ ~  1la~83aW~T CHCMRYIqCCKoTO k0 

: I rpynna - a o p m m a ,  2 r p w a  - p v W a a  rnnoro- H 
~ n e ~ ~ o m a ,  3 rpynna - pm'leclcas MUOTOHHR. BMPBD*eHHm 

am, supiuwesuaa minepronus a rpybas mncemaw. kiao1111ble 
am ~ra&wm~& npmeneasl B ~ R ~ X B X ~ B O R  ~86n~Ue 

.16). Bmeqrn WT mpnam IpyUIMpOBKM C nOWUWm Mmaa 
curanma coowmcmna rronpenv p y d b m ,  n p e n ~ ~ n e ~ ~ e  0 *- 

8.17, 8.18 H aa nHarpruaMe (pac.8.7). ~ ~ p e m o x e ~ ~  rPWPoBm a 
adscnenlrsac~ a b ~ ~ a q i o  creneab coemamun rpynngponrn m* W- 
3-a c rpynnmpoe~oil o sew C s W l l a b C 7 s F  B s C O m  Sna-OCTb 
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TamM O$moM, c nOMOUbI0 M ~ ~ M B T U K O - ~ ~ T W ~ ~ ~ ~ ~ ~ ~ ~  

W l ' B m ~ B r n  WH nonyreria o r m t b l a n ~ ~  rpyqB ~ ~ n ~ e p a y p a  

3H81(0B TIm cctfflrulwecKom M c MHHAMWHOI p3MepHOm~ , J, p. (1973). L'Analyse des Donnees: T. 2,I' Analyst 

n " f l o 6 n ~ ~  06~830~ a ~ ~ ~ 3 n p y r 0 ~ 1 1  nce OCTaJIbHUe npenu ndances. Paris: Dunod. 
nPH3HaW. CoAeP=auHeCx B HCXO~OI  MaqHqe ~ a 6 ~ ~ q q e ~ j j .  B pe, ~ ~ 1 ,  J, D., Green, P. E., and Schaffcr, C. M. (1986). Interpoint 

Te nccnenoBaTeJlb ~q~~ LnKfUlHpOBaHHe, H B X O ~ H T  O ~ T ~ W ~  
C Mmparisons in correspondence analysis. Journal of Marketing Re- 

"WBW nPmHam4 P'mllocpycr m: no Mepe crrmn (o6qeS HH 

nPmHaKOM 4opu~pyff 06~osne~trylo ~ H U Y  ~ a 6 n ~ ~ ~  Grrenacre, M. J. (1988). correspondence analysis of multivariate 

M o ~ e n ~ o B a ~ u n  ~ ~ n b q y h + I ~  i7pH3HaKOB. rical dam by weighted least-squares. Biometrica. 75.457-463. 
n " ~ ~ ~ e  Monael mur nponro3a wcxonp r oqemH Lebaa, L,, ~ ~ ~ i ~ u ,  A, and Tabard, N. (1977). Techniques de la 

THBHOcm neqenkfx B 3aBHCHMOCnt oT na~6onee samwx npem tion statistique. Paris: Dunod. 
i%lX VmoB B b m o ~ ~  MeMWMH AncKpAMnH"p0~) p 5. S t a t S o ~  lnc. (2001). 3 n e u r p o ~ ~ 1 ~ f i  ~ e 6 ~ m  no CTaTWCTWKe. 

CHMWOPO .08HB11~38. Statsoft, WEB: h t t p : / / ~ . s t n t s o f i ~ ~ m e / ~ t b o o W  default.hrn. 

.om. - 
....................... ..... ............. ............ ......-...... i ....... : / i .i - 

L. 

0 083 s - 
m 1 0.m 

0.01 

3 4. J, * 

.............' B ............. ; ............. i ............. i ............. i ............ ; .. ........ 
............. ............. ............. ............ i.., .......... i i i 1 

I I  I 
......... .............. ............ ............. j .... * ................... ; , 

........... ..................................... ............. i.. ........... i.: .; 

...................... 1 .: ; ............. ............ .......................... . . 

......... ...................... . . . . . . .  ...................... 
i 2 :  .......... ............. = 4.03 i. ............ i ............., ; +..; i 

& 
? . . m 4,M 

4 6  4 42 80. 02 0.4 
w b ~ u n  mgp :,121@9(995SXOll~@ 

Puc.8.7.Pan~defle~ue nocmpadasiuu no ZpypynrtaM C U C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

nome wnuposmr na mperypos~n~.  
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r ~ o ~ e 3 a  06 w e u a ~ ~ o c r u  ~ o n a ~ ,  ~ . e .   COOT^^^^^^^ Teop . q,,mo opW3HaKOB m, s~nmsammee w ~ x o m u e ,  ~ ~ e f i c ~ -  
cpampu, m~ w pe3ynb~wpymmne n p m m - o m H K n  

mwa, ~e ~ o n ~ t ~ o  6bnb 60nb~1HM H 0 6 m ~ 0 ,  IWU Y U O ~ C ~  aHa- 
naeruHMCx qacmmM niJk (Observed Freguency] npoBepneTcn no 

~ e p a m  x2 m c o ~ a .  we ma IIK a~nmqaet. 
qm q e T b l p e ~ ~ ~ ~  m6nm ~a6nmnaem~xca nacToT (Ons.F=q ) 

x2'C(~.ii-~f)'l~. 
(UX) 

00qm~Hii yp0B~efi npmeaoB. 
cBrnw y a m  ua6moned  c +$emMu nPm-oB HX 

WE c w w - e  ~ W ~ W X ~ T C X  .MJI scex xreeK m6n- conp fim~x no eenusme K O ~ @ @ H ~ W K M ~ B  naPllA~bHofi ti Mapru- 
A Q ~ ~ ~  MOWH nposepxem ~ K X C  H tn, KPmnw, 

MmHManbHoro npa~nonono6m (Likelihood Chispare), yysmfl n p e e e e n e  ~aqaIIbH0fi ~onenn  nnn ~anb~eiimero a s m w a ~ ~ q e c ~ o -  
H°CTb myX cnO~060~  npompm npHMepHo onw~auo~a. kio=nb oKowamb~~f i ,  w e m a ~ ~ o $ i  ~ o n e n n  (Best, initial model). 

.onpenmeHne ,,ywzk sne~sanrofi m e n u ,  n ~ e m ~ e f i  HanMe*mee 
3HaqHMbix ~ @ @ ~ K T O B  OncWaeMm sacToT ~ a 6 n w e ~ n f i  Pnn Pa3nnq- 

'a0'I'B-m ( y p ~ ~ e  W ~ ~ M O C F H )  p0,05; npx coqemH& y p o ~ ~ &  npm~alms. ~emnoM n 0 m ~ ~ B o m  HCmmqeHHn 
w e * a m c n i  ~ Y A ~ T  1-pc0,95. Monena cs~mmc.q eswMux ~@ct,emos (Best model). 

B ~ m r o c T b  Coo~nerswa ( W B ~ H ~  SHB'IUMOCTH) p earner q e r M p a n o n b ~  ~ a 6 n w  oxnnae~ux  qamM: (Fitted Freg.1 
~ e p o m  n m e ~ a n l ~  (l-p)20,95. cex couemgfi y p o ~ ~ e g  n p m ~ a o e  ~a oc~one  n o n ~ q a ~ ~ o f i  WemaT- 

heKWITifm uonmb GO 3HaWMblMU 3@&xaMH npHMemaa 
lnewa 3&98* H Q ~ W O B W U X ,  B B~UTHO~CFH: cqm qeTblpexnonsHbix ~a&lm pa3~oc~ek  ~a6mnaemmcx H O M -  --- XaPamPa H3MeHeHM oxwnae~ux y a m  ~a6nmnewq H -api3ona~~UX p83~0~Tefi W BCeX coqd 

PamHbuc c o s ~ m ~ n n x  ypoeweii @ampos;  npm-~ (Residual and Standardized Residual). 

-OupeRenmHn CTeneHH BnHxHm s@@elcro~ @ampoe H wx ~ s a n ~ o -  ? . n o ~ ~ ~ e  rpa@am, m w m p w p y ~ l u l e ~  PaCnPnmwm Ha6m 
&h 'BI i l t  ao oma&bre n&mnen~&;  .,aCTm o~ocmwrslao o x w a e ~ u x  (T~ow~CCK~~X, PaCCmmH- 

no W ~ X B B T H O ~ ~  MoLWU). -noHcKa oIlT%iManbHslX ypoe~efi @arcropo~ nnn nonyreHm oxmae- 8.pacq" qempexnonbnux ~a6nnu % a m  ~ a 6 m n e ~ *  Jm IUlaex npn- 
M= qamT Ha6nmneaa ~a T ~ Z ~ ~ M U X  YPOB-; 

WKOB nonapno (Marg.tab1). 
-nPo-a COmHomeHm o w a e ~ u x   ram^ ~ a 6 m n e ~ 1 @  npH 3agp cmea -Hm $+$-B (Patcropa~ H M ~ a n 1 ~ 1 n e a m w  Ha Qxa- 
m ~ e A  ~ ~ K T O P O B  n np. *Me qaWTb1 ~a6nmnwefi onpenanew no nm~- ~8- no'@- 

H w ~ e  = DepasH-x sulue w a s  6ynyr paccstolpmv urnee wem~ nspnmbnoii n araprw~ananoC~ ~ ~ ~ o u H B W H  0 ~x~le%'m'U~~ " P m  @OPMWX 68911 n a ~ ~ u x  B  me ~ a l p w  na~n- 2 
g q e ~ ~ o f i  ux ~ H ~ ~ A M O C T W  no M ~ W X  nnn noheofi ~ 1 8 ~ ! = w e ~ ~  Monm 

kwfi pcuUspO~ nxW r* n - ~~CJIO ~ 6 n r o n a s ~ ~ x  o & b e m ~ ~  B 
(m~, ~ww), m - -0 JI~H~HWB, xapaKTewymqnx m 6 n ~  pests of Marginal and Partial Association). 
m x  oc-. B M ~ W W  BUJUOWIUNX mnwo KavecTseilnhle npn- C noMoubw) nofi  nce m6n~ubl (CM. npH~epu) WeHHsaexa B-n, 

WeHnBmae na HQmHanb~ofi mane.  Kccnenye~ue m ~ r o p ~  
wH3*aoB KWLHPm11 WCllaMM Harypan&&om pnna. Hanpn- 

Mep* "WmY WBHm ~pwcsa r l~aem - I ,  ETO~OMY - 2, ~ p m ~ e ~ y  - 3 T.n 
M a T ~ a  nCXonHMX RmHUX I70 9HCny Iia6nmnae~60[ 065emB n ne 
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I 

0 w e f ~  ~nmnHa Tom HJTH m o m  3@e~ra c y m  no BenuqHHe 
2 

fIOs~eHm V ' W n n  Xm nwnoro rn-3@@em K cyMMe xx; BCex 364 
rose% 

& =loox:/Cx:. 
QH H C ~ ~ ~ A O B ~ H U M  c s m  paynampyomcm 4 

CTBY~OUHMW bKTOpahU3, onpenemmwaan s a c ~ o  
JlMUbI Oumm 3HaPHMOCTH 344eKT08 no HaCbIqeHHoH Monenn e 
re +hem. Kmphre cemanv c nccneweMuu n p ~ 3 n a ~  
GnneHb cBx3H Tor0 m a  UHOrO 3@@ema ouemeaerca e % n 

2 
X,, m-ro 3 6 4 e m  K ~ Y M M ~  Ex: nnn ~ c e x  a+@emoe, C B ~ ~ ~ H H  

HccmyeMblM IIpH3UaILOM-OTKnHKOM (9.3). rueem pnynbmms aann3a 

mifMEP 9.1. Aceneaoaanae cen311 nolra3aTwn y ~ ~ o g ~ l l s o ~ n  
P=JY=T=Q~ n e q c u a ~  c +amoprmn, U ( P ~ ~ ~ H ~ ~ I I I R M R  C O U W U ~ ~ ~ , ,  

6bl~mue ~ w 0 . n ~ ~  oceose nnngntaopaoii nornnae~aoii monwn 

Ann WmqeCKOW U3Fef5~ 3neMeKms w nopnnxa npwMenem nam 
n n ~ e h o m  aHanw= nponeneno 06cnenoeawne 156 1 naweH7a, neqwem*+ 
mcn no noway x p o ~ ~ . l e c ~ o c o  an~oronu3~a H ~a6nmna~111erocn B Teqeme 
DW nowK nerennn B Mexritynapowo~ a m m y r e  no nayle~nm pe. 
sePa- BOWOX- uenoesrta. BcCnen~~an~cb nnrb Upmn8K08, OW 
n3 Kompsrx npruiia~-onolmc (no~a3a~em y c m i i ~ o c r w  nesemur) n S-- 

pe apyxx - exomme np-nam, xapaKTepmyronlne co~nanbaodb~rotrm 
ycnoem. Bce nnn, npw3~axos nwxoroMusecrwe H pemqwpyloxx us 
IleW YpOseax: 1 n 2, a samman  ra6nnua conepsolr 32 asetlur. 

B e e n e ~  cnenymrune 0603~arentia. 
A - n m m m  ~ I i s n s o c m  pe3ynbTam neretma: Al - npofconxn- 

@i?~n(xw nocne ne-iesnn, A2 - peuluulm anKomm3sca; 
B - ~ ~ B ~ ~ H H ~  O~M&HO# XU3HblO: B1 - O L I ~ H H M ~  

B2 - C ) U ~ H ~ C X  qnuamm.Ho; 
C - 06pa3osasne 60nbH0~0: C1 - cpennee n suernee, C2 - Hnxe 

cpennem; 
D - 4 m p  npmeatrwa H cnenowun npwunuaM X ~ ~ C T U B A C K O ~ ~  Mopa- 

m: DI - o u e m a m n  nonoxmmao, D2 - o u e ~ n s a m n  oTpnqaTenbHo; 
E - $ m o p  ynoaneTsopenHocrn npo~oecwo~anb~oii nemnsrromhm: 

El - o4eHnBaeTm I I M O ~ T M ~ O ,  E2 - oumnsamn olpnue-~~. 
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!-vW%cI!IM*t, 

ln@actim npnmntlwx o u e m  3 ~ a w o e ~ t i  ++ems K-W nopnaKa. K~~ 
m 9  9- npHwwmn 3 l i a r n ~ v ~ n  npn p4,05 (?ax =, GHj 
'pH OsewKe K o 3 + @ f i u n e ~ ~  *ti n0clpoetlwH ypasueeun perpecckti), wo 

Aoc+oaePnOm 1-pN.95. Pi3 ~a6ntiqm s m o ,  3HBqH-, 
*91embl nepnom ti smporo nopwlcoe, T.e. 3 + a e m  

Bnx charnpo~ no OV~?J%~~OCTH ti s @ + e m  HX napurn m a t i ~ o ~ e f i ~ ~ f i ,  
xe MumMpaMHe B ~a6nUlIe Test of Marginal and Pada) 

Asmiation me@mn oueakn ~ H ~ W M O C T H  accaUH- (cBm8) qaCrOT *- cBB- 1-4-m nopnnKos B nonnoa ~ a c ~ ~ ~ ~ f i  MoAmn 
W a e M a  w m ' ~ ~  tfa6nmnemii. K p o ~ e  mro, H3 C O ~ e p ~ ~ ~ H ~  

uw MO?glio 38mMq-, ~ ~ W M M H ,  nocroeepn~~~t i  B nopme y6MBa- 
--, -mw 14 ++ems.  H m e  ~llr slpcpc- nepeqmmbl 
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B MamnorPaMMe 9.3 coRePWCBTCn morosble pelynb~aru amM 
CKoFo iTWcKa o n m ~ a n b ~ o f i  aJleKBaTH0fi MonenH ~ x w a ~ ~ ~ ~ ~  
aai%~Ae~Hfi. B nepeoii racm ~a6nnub1 Automatic Selection 
War Kopbl  34@~~08 Ha'lBnb~~k MOL(eJJm (Best initial model), Bo 
uam - uom 3@$emn o m M m ~ 0 f i  M O n W  C HawMeHbmUM 
sHaqHMblx &i3 Em, HO o ~ ~ c ~ ~ ~ H B ~ I o u ~ ,  B TO me apeM, noem 
WemaTBOCTb (Best Model). OUTUM~~~HOR OKa!Jmacb M O A ~ ~ ,  0- 

*@emu mwonef i rn~un @ a m s  21,31,32, 54,42, 53, 51, 

6onbme T P ~ Y ~ M O ~  ypoBnn p>0,95. npor~o3  oxnna&ux qacTOT ~ 8 6 4  
ne~af i  no nofi  M a s e m  BnonHe nonycmnn. 

B MamwuorpaMMe 9.4 B 8 ra6nnuax nOKa3aHbr p$iynbmlar 
~~M~ (T~OP-~~CKIOO q a m r  aa6nmnemk Wn pa3nHqHblx c 
H a  YpoBna -0~0s (Fined Ffeg). npomm oxuaeMux qarncrr a 
fl-llna P m w m  YPoBwefi $amope naeTcn no ~&nnurn 3 

nmorpWMbl. C p ~ ~ e ~ n e  WOp~w~ecrcLlx r a m  c na6nmna~m~ 

H ~ M H ,  a 310 nonreepxnaer anemamom OIITHMBnbHOfi MOnen", npo 
o*KoaeMslx s a m  uahmnennii nnr pZUInYHbIX YPOBuefi cpamopo8 
4 m e X a  no 'Ca6lIHUaM UMeHHO 3108 ~ i l l l l ~ ~ 0 ~ a M M ~ ~ .  

P ~ t i O W H  W CTaWaPOWHbucH pa3Hocm~w (B cpemm u w p a m -  
HblX OTMOHeHHUX p83HO~Tefi) ~a6n1onasurixcn w OxnnaeMblx q a m T  @i 
Bcex COqeTafI&i%x Y P O B H ~ ~  ~ ~ O P O B .  A H ~ H S  ~ & J ~ u u  MaluMHOrp8MMbJ 9.6 
norca3Waff. a 0  cTaHnBprw3oBaHHble pa3aoml He BHXOW sa ripen- 

m p m a  (-2; 2), T.e. sawn nx paonpenenem ~ J I W ~ O K  K H ~ ~ ~ B R ~ ~ ~ :  
X w a m p  panpenenemu o ~ ~ b w e a a l  ~a6nmnasmwxca samoT or =ope- 
~ q e c ~ ~ f i r  (no M O A ~ E )  ~so6panre~ na pwc.9.1. TOW, peanbno na6nm- aaHnble ~am~HorpaMMbI 9.7 yrasb~ealo~ na rrdeo6nanmwe oQ"Ua- 
naIlIwxcr PBCTOT, nWaaWTwibHo paccegnu OlWOCNTenbHO n p ~ ~ ~ f i ,  onw- renbnofi ouenKn y ~ o ~ ~ ~ o p e u n o c m  npo+eccwo~aribnoi ne~enbHOcTbro 
cblna~lqeii reopmeuecme qacToTbc no tabnene. (m) mnox-baoFi (El) npw OTpHtXaWbHblx *3y"bTarax neqeHrtn 

w o ~ e i l e ~  conep=~b~bl i i  pm60p 8 ~86Ulu H ~ ~ J I ~ ~ ~ B I I I ~ I X C ~  Y~CTOT, co~~somenww 472: 158~2.99: 1 ,oo. 1 
C r p Y ~ w p O B a ~  B qe~Pem0nbHble ~abnnuu nnr nonapuoro coqeTaHwa ~aaor,,.mufi an- MOXHO sb~nontlnla n B o+OmeHUH nPYruX I+c- 

YPo~uec @KTOPOB. %i ~g6JlH~hl HC~UJIb3yloTCII a ~ f i  O K O ~ ~ - H O ~  eneno~anmx @ampot. U MX B ~ ~ U M O A ~ ~ ~ C T B ~ ~ .  1 
c w e m  06 oueme pe3ynb~aroa a n ~ n ~ n a  Oa~~opoa  a ax mau~onefic~- T a K A ~  0 6 ~ 8 3 0 ~ ,  DpHMeHeme nornu~eiuor0 BnpM3a n03B0nneT Cne- 
B H  ne nccnemble  armem. Tw. u3 neproic ~a6nuust menya: 

I 
cnenylowe BWBOW. 

nepablx. npll ~ ~ o r o o 6 p a . i ~ ~  exonnrum @ ~ K T O ~ O B ,  nonoxllrenb~ufi BceM p u e m 6 p ~ ~ r i  ncaeweMrx m w b b H ~ m m  yCnoo- 
P W Y ~ T ~ T  newurn (All npeo6nanan uan OTpMUaTWbH6tM (N) coo.nro. Bnii, nonoxuTenbsblfi p e , ~ a ~ ~  neqeewn xponnsecKor0 ancoronu3Ma 
JJlefW 931:630=1,48:1,00: 00-BTopb~x, nonoxn~enbsaa o u e ~ ~ a  ynoBne- coc~annn 59.6%. I 
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~ . P @ ~ Y J I ~ R ~ T  n ~ l e m x  Ha 56,7% onpenolnm BnlrameM 
@ ~ Q P W :  ~non-pe~irocm cescerinoti brim~b~, (40,7%), 
P C M ~ R  ~~04maommb~o2i  nembnocnm (8,7%), ~ ~ O B H W  

nau- (4,l%), a T B M ~ ~ O  CGiHepTHSCCKHM 3 @ $ 0 m  838 

8-x .ywuCneHam (PBPPOW (3.2%). 
3 . b  ~ovcemori  COA~JIII oeyulecnwn npomm HCXOZO 

panlrw- ycnomfi (no m6nnua~ MarunHorpavMar 9.4). 
O J m ~ f m  Ha 2% ypOBH0 ipalcrop08 B, C, D w E (8 m6n~ua 
9.4) nonommmH6lli pmynbm nerenen ~ B ~ T G S  s 86.7 cn 

n~0@,e~C~oHanbH08 Ae8TfJJIbE&WTH, 06pa3osan~z H B MeHhwek C7 
or nPtfWmm nPnHuwnoB x p v c ~ ~ ~ ~ c ~ o g  Mopann s cnenosanns HM, 

Ta&uqa racmom nadnwdcnuB dnn pamuurrsrc couernanuj 

180 181 



erossprd Tests of Marginal and Partial Association 
Degrs.of Prt.Ass. Prt Ass Mrg.Ass. Mrg.Ass p Effekt 
Freedom Chi-squ. P Chi-squ 

1 1 58,4056 ,00000 58,4056 ,000000 
2 1 123,9879 ,00000 123,9879 ,000000 
3 1 4,2050 ,0403 1 4,2050 ,0403 14 
4 I 11,0065 ,00090 11,0065 ,000909 
5 I 130,9913 .OOOOO 130,9913 ,000000 
12 1 63,7195 ,00000 105.6719 ,000000 
13 I 6,4255 ,011254 28,1885 ,000000 
14 I 1,1258 ,288680 14,2277 ,000162 
15 1 13,6471 ,000221 52,3804 ,000000 
23 I 11,5149 ,000691 49,7368 ,000000 
24 1 68,8490 ,000000 97,9188 ,000000 
25 1 55,6353 ,000000 126,7349 ,000000 
34 1 l.5040 ,220060 2,3446 ,125727 
35 1 116,1453 ,000000 157,0630 ,000000 
45 1 11,0314 ,000897 33,9780 ,000000 
123 1 ,0599 ,806707 ,0023 ,961590 
124 1 1,3927, ,237960 I 1192 ,290092, 





Res. Freq.: Aby B wtin vars: 
A 0 1  D=l E=2 

B1 82 Total 
1 -,55356 -.56324 -1,11680 
2 -3.1 1779 14,14837 11,03058 

Total -3,67135 13,585 13 9.9 1378 

, Res. Freq.: AbyB wlin vars: 
A C-2 D-1 E=2 

B 1 B2 Total - 
1 3,900564 -10,8030 -6,90239 
2 1,941750 -4,9534 -3,01164 

Total 5,842314 -15,7563 -9,91403 







PelIleHHe B MaulllHOQlaMMaX 9.8-9.15. K ~ K  BanHO H3 MU~HOrpaM- 
9.8 C r a 6 n w u a ~ ~  racror aa6nmneenii m paxnnqnux coraaanti 
~Heh  @amopoa, nreiiw~ HeKoropblx c o q e ~ a ~ n i i  conepraT ~ y n u ,  rro 
er HeB03MOxrHuM npnMencHne norn~~ei lnoro  asannsa. 'IT0661 

aBHTbCS OT nyncii, n e o 6 x a n ~ ~ o  ~ocnoiib~oaa~t.cs cneuwanbHuM 
.MOM, ~ ~ K J I ~ Y ~ J O L U H M C I I  B Yaenn'IeHnn YacToTu BO 6cex nreii~ax 
nHUM COnpRXeHHOCTH Ha HeKMOPYHI He60nbllly~ BenHqHHY, Ha- 
Mep A=0,1. B paynbrare 6ynyr nonysesbl Hosue ~a6nmnaewue 

TOTbl ( M ~ U I W H O ~ ~ M M ~  9.9). 
M ~ U I H H O ~ ~ ~ M M ~  9.10 COJ4CpXMT pe3ynbTaTbl OUCHKn 3HaYKMOCTH 3@- 

&mue lpa~mpos I ,  2 H 3-ro nopnnuos, a r a w e  seaqennn rcpHTepsee x 2 

pnn acex @ @ e m s  Hacurue~~oil ~onenn.  Pe3ynb~am nowarosoro onpe- 
nmemn O ~ T H M ~ ~ ~ H O #  anema~noil  onen nu Ann oxnaaembrx s a m T  Ha- 
6nmne~nk arm piunnmrblx corerasnil ypoaseii @awopoe npencTasneeu B 

kiaiunnorpaMMe 9.1 1. 
113 nepaoii ra6nnw MarUunorpaMMbl 9.10 anmo, m ~ H ~ ~ H M ~ M H  nu- 

MWTCn s + @ e m ~  1 W 2-r0 IIOpnnKOB (P < 0.05). C ~ ~ ~ U C H O  naHRblM BTOPOR 
~a6naur.1 310s xre M ~ H H O ~ ~ B M M ~ I ,  SHarnMuMn 344ema~n,  onpenenw- 
u n ~ n  ~a6nmnanm~ecn Y~CTOTLI. B nopme Y ~ ~ B B H H P  B~XHOCM mmmm 

@@ma cnenymwa @gxropos: B ( ~ ~ = 7 3 , 3 ) ;  AC (40,5), C (16,O); A 
(5.1). C r e n m  m B S H ~  en racmrw ~aGamwnnZi npe CX:-J37,4 

onpeAennewi no (9.3) n coc-rasnnm: 

%@KT @BLCTOPOB 

B 
AC 
C 
A 

CyMMa 

C'WOeHb BJIHXHUR L. % 
53,3 
29,s 
11.6 
3.7 
98,l 

Cne~osaxnbno, 3HavnMble a @ @ e m  otibncrunm ~a6n1onaaluwecn rac- 
ram na 98.1%. nesarasnMue - Ha 1.9%. Crene~b can3n @mopon B n C c 
nowasa~ene~ ycnewsocnt npo@ecc~oeanbeoii nemenbaoml oneparopoe 
(A) npn Ed =46,1 xapamepw3ymn r a K m  sncnaMn: 

- 3@@ew @amopa A 11.1%; 
- s@@w s3au~oneim~un A H C 87,9%; 
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I 

-344en a3w~oneiic~nnn A n B I,O %. 
W ~ M B ~  Ha TO, mo ycnemnom nesmbn- Onepa 

Cm-eHHO 3aBmm 07 O n m  pa60~b1 H B ~ e ~ b u e k  G+enewn - 
30-. 

B - 0 v m ~ e  9.1 1. w ~ e  mro, mem-rcn pe3ynbTaW - .- , .. . , . . 
' IabnM ~ O J I W  n 0 ~ 1 ~ 0 t i  cenemn (m ~onenb  conepPMT 

.. . . . - 
TbI B U U I M O n e R C ~ ~ ~  2 1, 3 1, 3 2) fi OnTnManbHoii a ~ ~ & m o i i  
Bmmqw4efi sfb+em~ 3 1 n 2, c 60nonsuroii B~POXW-m ee an 

p30,648 npn x2=7,80 w rncne crzneneii c ~ 0 6 0 m  df=lo. - 
Malulraorpa~ma 9.12 ConepXnT TpH 786nnut.1 C TeopeMxfeCKH~~ 

yammnMH, naYYeHHMM. no Monenla, MamnworpaMMa 9.13 - passo 
~ a 6 ~ n a ~ u r m c x  n ortfinaescvx WCTOT, ~ a u r n ~ o r j l ~ ~  9.14 - cT 
naPm3C'WtlWe PaUlocTu WacToT, a pnc.9.2 HarnnnHo x 
P ~ ~ P O G  %?WQT, ua6nw~enag o ~ o c w r e a b ~ o  o x m a h u x  (E 
CKIIX) no Marrenu. 
~~ neP.eqacneRtrhlX m6nn11 n pwc.9.2 y 6 e m m  B 

Hone.w c ~ 6 n s o n ~ ~ u m M ~ ~  r ac romn n svco~oii  cxonnrocm nparw??,,, 
H&~WUUUMKW B ~ ~ 6 0 ~ 0 9 ~ 0 ~  WccnemBaHnn. n o  m 6 n ~ w  IIp~~enembm eume nawme .*WH)T B TOM, 9TO Y ~ ~ H O C ~  n u -  

M - H O ~ M U M  9.12 MOXHO Y C T ~ H O B ~ T ~  cne~lymuee: y corpymHuKos nmHocm o ~ e p m p o ~  onpweaserw e 0 c . k  O ~ U ~ M  ~ 8 6 0 ~  
onmow pa6o.r~ no 1 r o ~  (npn3na~ C - Ha yposwe I )  ycnewocrb npo. 
@ecmloa~b~of i  AembHOCTn npH BCeX vex ypoBHa @ampa  B (cneua- 
an- -0-e) Q ~ ~ B ~ C S  llo~pezc~8era~o (AI) B 25,3 cnyraes,. 
XoPoUo (A2) - B 5,63 c v a e s  c coomomenuw 4,77:1,00; c O ~ I T O M  pa- 
6 0 ~ ~  OT 1 LI'J 3 (C2) aRB A1 - 143  wryrae~, nna A2 - 39,3 cnyraes ,, 
C o ~ o ~ H e M  1,00:2,75; O.OIIMTOM pa6on1 6onee 3 nm (C3) AI - 
l.3 cnFaa, ZWI A.2 - 19.3 cnylra. n coomomeuueu 1,0& l4,8. 





w r i  vam: C.2 

Total 



h a e a  10. JlOlXCT13rIECICAR PErPECCUR 

mmwee~oti perpeocmm 

oneneb pnn no~uareneb cowonHun Mnorobiepnblx Me- 
M B ~~BHWIMOCTII OT n o ~ e ~ c m y m ~ m  Ha XRX @amo- 
noti sanaqek crraTucTlrsecKoro ananma, saraonnneMoro 
c npHMeHenweM ~0epeMeIi~ok UH~OPM~WOHH@ mx- 

onenu pemamT ocnoaware sanare nccneaoaauen, cpem ~omparx: 
rt3MeHenm noKuarena npn u a ~ e ~ e w  nekcmpuotx 

~w-ormxa;  npor~o3uposan~e n o K a 3 a m m m a  aaa W H -  
yposneb ipateropoe; onpenenenwe o m u ~ a n b n m  yposmb @ampos  

nonyreann rpe6ye~hlx ~ n w  xenaoMux 3narenuii no~83amell cocrox- 
cucTeMbt. IToc~poeme ~ K H X  ~ o ~ e n &  nposonmcs Ha ocnoae ~ ~ 6 0 -  

, no pe3y11t.m~~~ ~0sy)pom @ o p ~ ~ p y m n  wxonnan 
nannm, n l )cp .ha~nnmm~~~ ~ 0 6 0 8  Maqwuy na6nmneuKti c ~HUIOM 

K, pasnbl~ wcny H ~ ~ ~ ~ ~ B L U W X C R  06%emos H q u c n o ~  mn6uos. 
nmpyetAux $amopoe H MonenHpyeMoro no~mbenn- 

B ycnosunx Komqemennom onpenenenus 4axropos H no-- 
m w ~ c a  n o q o e w n  M O ~ ~ W H  n o ~ a ~ m  - ypas~e~ma  ~ V ~ C ~ H H  - 

npnMewncrT M H O I W M ~ P H U ~  p e f p e ~ c ~ o ~ ~ a r f i  mmm. KO~Q+WUB~W MO- 

Aem npH 3XvM OIlPep.enSlOTCR MeTOaOM HaUMeHbMCDI yBBnpmB. B OOROBY 

aren,~~ HanMewbmx xsanpams 3anoxeH npunrwl M H H U M ~ W H  C p M U  

reanpaTos omnmeiiuk npomcnnpyerrm 3na9ewwR no~a3sTWM a0 Mb.UWn 
OT ~a6ntmasm~xcs  3aasenwB s sb160pKe. 

Jwrepa~ype B ycnosnnx na6nmaen~n ~ a q e c r s e ~ ~ s v l  oqeno~  nowuanm - OTWHK~ 

AmoH '. AH-3 T ~ G ~ H U  COnpaxennoc~u: r1ep. am, - M.: Qn- scam Ha my~ yposw,  ~ a n p w e p ,  auruceanee 6ons~oro npn meno i t  
H a n c M * c m c m ,  1982. - 143 C. r p a s ~ e  ( K O ~  1) u nm~lf i~blf i  ncxon ( K O ~  O), ~ ~ u r  n o c ~ n s  ~onenw sepo- 

2' 
M.N,. P ~ a s ~ ~ ~ ~ ~ o s  B.O. norWKa npmanHoro cTam- n r ~ o n u  ~ a m n p u m o m  ucxona npu~enawr nomcrwsecwm perpeccnm, 

cTHqecKaroairamna - M.: @ U H ~ H C M  H aTHaKa, 19g2 - L92 c, npencmwummym c o b 8  ~ e n m d ~ y m  $ ~ R R U E ~  m e w e n n n  Beporn- 
~ocrefi. Km@@umeam ypaerrew n o m m e c w 8  p e m m  onpenwuc- 
m c n  ~ n o a o ~  Maxcnumbnom npasnonono6m~ e www XoFQporo no- 
nameti n p w u m  blsxmmm ~epoanrocnr caolg-rn . J aKmoCnt  
npomo3upyc~bnt no ~ o n e n m  ypos~eti noxa3a~enn-or~nnsa c ~a6moms- 
LUHMHCR 3 n a q e ~ n n ~ n  3mro 110K838Tenff B nM&opxe. 



cnmaa, nccneayercn newop& 
npH B031ie~-uM 

Ha o6aem TOnbK0 ,,,,"om (Panopa, 
HIWCWibHblfi pe3yllbTaT npn 9<0,5. 

pnMeHm c u r o ~ - ~ ~ ~ ) ) ,  ~ p a a ~ e ~ ~ e m ~ ~ ~ ~ ~ ~ f i  pe cnpm, ~ o r a a  wccnenye~cn nonoxn~enb~u* o@@en npa ~0Wfi- 

exdb,, + bx) a 0 6 a e ~ r  Mnoxecma KomponqyeMux @ ~ K T O ~ O B  XI. X2, ... Xk. 9 = enue nowcmqec~ofi perpeccm npRHWaeT BHA': 
1 + exH4 + bx) ' 

exdb, + b,x, + bZx2+...+bkxk) 9 - +~-nono*lrrwlb~on, meKI8 (osy sl); (10.2) 
b 2 m w ~ ;  + b,x, + b,x,+ ...+ bkxk)' 
b - K@+@mem X; 
- mryrSe smqeron +mpa X. 

' P H * ~ 4 ~ m  n6mmqecma pelpeccHH, cCom. bl, bjl, ... bk- K O ~ $ @ H W ~ H T ~ I  XI, X2. ... Xk @anOPoB; 
HcAWo'flb.I); n°K-a  me .lo. I .  om npencraenn X2, ... X k - T e ~ y ~ e  ~ H ~ ~ ~ H H I I  k ( P ~ ~ o P o B .  

n-EHO ~03pacm~onryro 0 
'n3 (10.2) cnenye~,  TO npn orpeWTeHHH BeJIHqNHbl n0KmaTeJIn 3KcnQ- 
trrar bo+blXl+b2xl+ .. . + bkxk K oqem MMOMY 3~aqe~WM (B npenene - 4 
omocTb n o n o m ~ ~ ~ b ~ o n ,  s++ena crpembca K 0, n MO~OPOT, nPn 
e ~ n e w ~  bo+blxl+b,xi + ... +bkxk K 04eHb 6 0 n b l t l 0 ~ ~  3HaqeHry0 (0 

ene + ~epofl~oCTb noJIOXRTeJIbHOr0 3@@e~.ra c ~ e m ~ b c n  K I ,  

p m e p  mMeWHUs no~a-ia~ens 9 ananoru4eH noKa3aHHoMY Ha 
c. 10.1. npop~o3, nOJIOXUTenbHOr0 s@@em naeTcn npa 9 >0.5. o?pnua- 

.5-- - - - - - - : ~ l ,  onpeneneman w0ne.11~ (10.2) no MoAynm Henn~efi~orO MoilmHPo- 
3PAHR statjstica WIH no ~onynm perpeccm mil s p s s  @OPM~PY- 
..06pamrsan H c x o ~ ~ ~  ~ a r p u ~ a  H ~ ~ J I I O ~ ~ H H ~ ~  p a s ~ e p o ~  nx&+l). r e  n 

- 
,,,, Ha6nlon~m~xcn o 6 a e m ~ ;  k - ram0 Koqonnpyealx $ampOB 
1 - n o K a a w b - w ,  ~ u p a x a e ~ u i i  KOA~MH: 1 - npn nOnOW1TenbHOM 
344e~1.e H 0 - npn oTpuua.renbRoM UCXOAe. 

p m y n b ~ a ~  pemem Ham( BlcnmqaeT: 
- =aGnHuy ~os@@wnetrros Moaem (10.2) c OueHmH Hx 3 ~ q ~ ° C T H ;  

- m6nnubl npOrRo3upyeMux no Mouenrr s ~ a v e ~ u f i  n o m a m x 9  3 ~ a -  

6 n ~ ~ ~ ~ ~ ~ x c ~  ~f iaqe~nf i  y n pa3~ocreH 9 -Y o 6 a e ~ ~ o ~  06~ram- 
'pH MaWtX aOrax ~ B K T O ~ B  x BCPO~ITHOCTI, n ~ n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  a*- meti MaTpHUbl ~ a 6 n m n e H ~ ;  

'arrs ae3HaqHTe4bsa; nPH 6onbmnx nosax, nanpwep, npH x>xo,5 
aeponmcrb ooaoxH-b~oro a++ema BOspac~ae~ 0,s no 

- ~ n ~ c c ~ + u r t a ~ ~ o ~ a y o  M ~ T ~ W ,  X ~ P ~ ~ - P H ~ Y ~ W  &Onmme 'Be- 

'IP' WmC B C ~ o ~  n ~ n o w m m a o m  (1 0. 
nnqHHu O ~ O C ~ b ~ 6 l e  ~ a m m  n p a ~ ~ n b ~ b l ~  npom030B ~onomnb-  

HRMaIO'r: 

I 
HUX R OTpBUaTWlbHblX 3 $ $ e ~ m ~  no Monmfi; 

- n o n o m b ~ ~ k  3 $ 4 0 ~ .  npa f y ) , ~ ;  - yposeHb 3HaqHMOCTU MOnWH no KpfiTepum t;u-manpaT; 
- oueH~y co,~-~-wn pacnpenenertlin ocraTKOB HOpManbHoW 3 m W .  
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M o n m  npHsHa=m 3~aqw~of i  npH yposne 3Ha.UIMOCTM pso,05 
TOBepHOCTM 1-p20,95). MOnMb RBX -wuIue @ w m p b i - n p n ~ ~ ~ u ,  oneenenena co- 

rn mmHHqeCK&X npxJKaIcOB, nomaeptro cnn3aH~bu: C UcXOnaMH 
C n e ~ m  Omencl.b .I+a B Wouenype Logistic Regression a e M m  y 60nbnwx Ha p~lfffi( 3- OKZBHW M~JW-CKO~~ SPSS s o 3 ~ o x e ~  nomaroeuk o+ SHaPHMuX K03++HuHeHTOB 

BwmqeHHn B MOnenb 10.2. C 3T0k wnbm )mae~cn  K~~~~~~~~~~ 
, B ~ c x o ~ y m  O ~ ~ ~ I O E Q ~  N ~ ~ H W  6~ smKlqeHo 59 q m n a -  

WnySaeMux WHecM9er.m H c nouolqalo HenocPe!?~f(Hom 
yeawe npH*ePHn O~mepn  F24, 06ecnesnsamqee y p o s e ~ s  JHafHMO 
K~3+@nuwesma p<0,05. 

mom o 6 c n e n o m ~  H pernapupyetdux B qIIeMHOM o W e n w  
nomqwporo 8H-a H OUeHKlr censeii HCXOnHbnr W H Y X  C nOMO- 

npmepu npwcenedllll norHCrHrec~ori perpeccwlr. o p p e n r u ~ o ~ o n ,  a ~ a n ~ 3 s  ruur w b ~ c i i m e r o  nccneno-wr a &Y- - 3KCffepHMeHTaX l(qosa-@@elm); jj ~ q u e  oc~8nOCb 25 npH3HaKO8, KOmpW H M W  CmbHYfO - tdeLlnu&~~~fi IIm-e ( e m  3a6one~a le  H ~ H  H ~ T  3a60 ~ n e  y ~ e p e ~ w y ~ o  (0,27<fl,7) v CTaMCMqeCKH 3 ~ a w ~ y m  ~ ~ 0 5 )  
HE% Y 0 6 ~ n ~ y e ~ o r 0 ) ;  pennmomzym cm3b c PM T'IMT. - -~e (~PH~OOIUIOCT~ RXH ~ e n p m r m o c d  ~ay4wnam); p e u j e ~ ~ e  sa)~,aw norwcTnsecKoro perpeCCHOHHON W ~ J ~ I U ~  wXeT 
- npH omme mxona nesenlu &nE.eom (BMW, y ~ e p ;  6e3 o- pean,K%)BMO c ~ O M O ~ L . ~  npouenypu Logistic Regression x~ ~ K ~ T Q B  

HEX, c OcnorcRenneu n np.). ,pwKna9Hux r rporp l l~~  no m ~ w c ~ r e c ~ o k  06pa6m~e naHnux Stasti= 
SPSS. n o  HallleMY MHOHHW, nPBHMYUleCTBO c m m  oTnaTb nnn 

IIPHhmP 10.1 SPSS, KaK OH &newsaeT noruamsblk 060p B M ~ P W I ~  ~ l ' H ~ ~ e -  

I l p o f i ~ v a n u l  PHUX uexodoe t n m t c ~ ~ o i  ' I C ~ M ~ H O M ~ ~ ~ ~  
CKW ItHaUaMMX @WTOp0s C 3MaHKbIM nOpOWM 3Ha'IHMOCa. 

warnu fm TYMD (no & n n w  H.6. K R W ~ I ~ K O ) .  
no WraM pacqems c IIOMOIULIO M Q L W ~ ~  LOBist~c Regression 

ocHo*ii 06yn-ueh HH@OPM~UHH m C O ~ ~ ~ H W X  nor~c~uqec~of i  per- SPSS, ~onenb BxnmqeHbr 5 npH3HBKOB. 0 6 n ~ U W (  ~'l'WXVreCKoB 

P-wofi ~ 0 . 4 ~  PI? TUMT I I ~ H ~ H ~ K ~  ~btnlcca~ H 3  cmwOHapa - wa9atnocnm we Mewe 80%. nepeqenb ~nur npH3mKoB n HX KQ&&HUH- 

YMeP B C-Of iq  MCTOPRB 60ne3nek 300 nompanaau~x c MT, emu npwqew1 B ~~6n.lO.l .  

noWnHBmm Ha emrUIrnapHoe neYewne B M H H U K ~  POCCH~~CKO~Q IJBy4EJ0- 
nonmm M ~ ~ O M  nowcTwrecKoro perpeccHoWr0 W w  em- 

~ C c n ~ n W ~ n h c ~ ~  Hekpox~pyprwsecmro H H C T H T ~ ~ ~  HM.npo+eccopa THaH'IeCm 3HaYHMBg @<o,oooi) ~onenb, HMeeT BW. 

A.n.nQnesfona H ~ P ~ W H X  neremle no onpenenumergcn wcxona. 9 = exp(7,54-D,59x1-0,2d~~-0,79~~+0,56~-1 ,12X$Y (10.3) 
O c ~ o ~ ~ o k  aasarek ~ o ~ e n ~ p o s a ~ m  snnne~cn npom- PH T ~ M T  no (1 + exp(7.54-~,59x~-036~~-O-079~~+O+O~6xr~ , 12x3). 

p . ~ ~ M  n e p ~ ~ q ~ o r o  spaue(isoro octdolpa n o c ~ p ~ s u e m  nprreM~oM pacq- ~ ~ I I ( W  BO s o i i  M O ~ W W  MOW 6- npQH38CPEt1161 Ha 

m . ~ R f i n  -mapa B d u x  APYTUX YWIOBWIIX, ~ a n p ~ . ~ ~ ,  n3BM ma ~a nporpaslblupye~o~ ~ ~ p o ~ W - P e .  
~ e c ~ e  ~ P O M C ~ ~ C T B W I I  na mmnopore, ~a npom~oncrse, B 6oe~blx ycnoe~- n m 6 ~  C H - H P O B ~ B ~  Monenb, I H ) P H C T I ( . ~ ~ C ~  B TOM ~ 1 1 ~ .  lpe6yeT 
nx T.n. C ~ %  M O ~ W ~  m u e ~ c n  ~ K C ~ P ~ C C - ~ P O T H O ~ O M ,  T.K. CTpO- ncnmepmemn - ma CKOJI~ICQ o ~ a  C O O ~ Y ~  m n a m c n  
en% Ha OCHoaBHnH MHHMMBnbHO n m a m r s o m  rncna wan6one.e npoc~bn: WM. C 310k uenb~l HC1CDORb3YmWR: 
H BceCPa ~ c ~ e n y e ~ w  ~esponornsecmx C H M M V M ~ ~  Q ~ ~ ~ ~ ~ ,  He - m a c c ~ @ & m u ~  m x  o6yramwek & f i & o p ~ a m ~  c nQMQE@+m 
T p e 6 Y r o m  W O K O ~ ~  -6~rtey~~ 8pare6nom nepconana H ee  B M ~  nyqemo$ H OUWB COOTB~TCTBMX ~ n a ~ c d f l - ~  H86nm- 
wUIW meHem ~ ~ ~ m n b H b n t  nOnOnHHTWIbHbut HHCTpyMeHTanbHblx W ~ M O ~  B onwe  (m6n.10.2); 
tdemRoa mccnenos;uacn. - CpqBHeHse o m b l x  w npoi-ff~qyeMuX ~ ( ~ ~ y e f s f f i  W YBXPOrO 

B m e m e  nporHO3HpYeMOro n o ~ a 3 a ~ e n n - m m ~ ~ a  onpewen Hcxon K O ~ ~ ~ T H O ~ O  ~a6nmne~rm (m6n.10.3); 
TpmMbl(6naronpm~k - ~ O X ~ H O P  sunlccm m cmuwoeapa - I H ~e6na- 
r o n p m b t k  - 60nb~0# p e p  B cratpforrape - 0). 
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w- ..-..-- "- -- - - 
,a); n@op~awiotiiiaa cnocoS~mb MOW B U ~ O M  comamnm 

,,a/, (cow~enae  ncxonos neqeHHX y 241 IB 300 60nb~bni). 
I' Ta6nuya 10.2 

Knaccu@u~aqun nocmpa6creurtn e TYMT no nprnHaKy ". ...,.. . .. "." " ,i"",,",,,ro ~oiUCl, ,~I'~~go& DWp~ecl,*Il~ori 

cxon neqeluca - 83,2 134 27 161 ~ a m n p m u k  
I 





IIPHMEP 10.2 Tabnuqa 10.4 

Knaccugu~aquortrrrrn Mrunpuqa no A ~ o ~ = J W  nA@ 
M o h b  PaHHm u w d o s  m~mmoIJ  ~epenn0-~03zoeo& m p m  

T4MT), nOnyqcNJII(R C nOMOqbI0 d u c f c p u ~ u ~ ~ a r ~ ~ n ~ o z o  aHanU3a. 
n ~ 0 6 n e w a ~  Me?wOnOrHH C03WiHn MaTeMaTHqeCKHX ~oj@n 

C'@HK~IINH Ha OCHOBe Jni~efiHblX ~kiCKpWMHHaHTHbIX @ y ~ ~ ~ ( n f i  no 
r n a ~ a  7. 0 6 p a u ~ e ~ c x  K n e ~ o n a p a ~  mom Me~Qza c uenbm 

HbUr M"nenefi, OaHofi mpOHbI, H B ~ ~ H @ H R ~ U H H  OTHOCHTenbHQ 
Becmoro, no K P s ~ e f i  Mepe l u ~ p o ~ o ~ y  ~ p y r y  Mennu HCKHX Hay Y 

klcxon nereHen - 
6 0 ~ ~ ~ ~ 0 5 .  Mema J X ~ I C T H ~ ~ C K O ~ ~  PWPWCHH, c npyroH aoPOHbl. 

c m e m *  n p m ~ a ~ m  B M O ~ W I ~  ncnonmtranacb npouerrypa 
mBOm W C I ( P M H H ~ O M  BHBnMa ~owfUl  Discrimindnt Analysis 
Statistics for Windows. B pe3ynbmTe nony.rem.1 m e  n ~ ~ e f i w e  Wac 
Ka4HOHH61e @~HKUHH. 

nHHefiHbIe ~ ~ ~ C H @ H R ~ U H O H H ~ I ~  @YHKIIHW 6 n a m n p ~ n ~ ~ o r o  ~ c x o  n3 m6nuuu cnenym, qsn, B rpynne BbmnCaHHblX 60nbHux (6naronpa- 
(mcpl) H ~e6nmnpH-m Hcxona (JIKa2) paccvHn.tna~orcn no @ 
MYJUJM: mUfi T ~ M T )  npennaraeMan Monenb 06ecnesn5ae~ CoBnaneHHe 

nporHo3npye~om ~ c x ~ n a  c pea.VbHbIM pe3YnbaToM 82,61% cnpaeB 
(mBnweme p-ynb-ra~os neqesnn y I33 H3 161 PeanbHO BblnHcaHHoro 

~@1=-51,41+1,90~1-0,19~~+7,53~~+23,97~~+13,63~~; canbHom); B rpyme yMeplunX 60nbHbl~ (JIe~~nbHblfi HCXOP) - cOBnweHHe 
m@2=-58,27+2,5 1x1+0,1 0x2+8,40x3+23,05x4+14,4 I xs. nporHo3upyeMOm scxona c peUIbHblMu P3ynbTaTaMH cOCTaBmO 76,98% 

( c o ~ n a n e ~ ~ e  pe3ynbTaTOB Y 107 H3 139 YMePmHx 60nbHb1x). 
MOnenb no=meHH= Ha OCHOBe 5 KJlHtUiqeCKHX LlpH3HaKOB. sbursnnel TararM 06pasou, nHCrcpmmxa~.~aa ~0ne"b n ~ o m ~ ~ ~  T'IMT no 

MbIx no V e M R  ~ ~ P B H ~ H O M  06~neP0~a~Hn n o ~ ~ & ~ a ~ w e r o  H npepmene~; naHHblM n e p ~ u s ~ o m  ocuorpa, OcHOsaHHan Ha 5 n ~ o c w f i ~ ~ ~  KnWHwqe- 
HbrX m6n 10.1, %4nnmCB CraTwCTHqeCRw 3Ha'lllMofi @<0,00001) H C K W ~  ~ P H ~ H ~ K ~ X  (B03pa~~,  CHCTOJlHSeCKOe ap?epHmbHoe naBneHue, ypO- 
nam nmTa~oqno s s~co~o t i  npor~oct.nsec~ofi C I I O C O ~ H O C T ~ ~ ~ .  ~ r ~ e c e ~ n e  fiefib cosrrae~s, o~~noue@anHsec~~f i  pe@necce, H H H ~ P ~ U ~  3~aqK0n), 06- 
60nb- K ~ Y M  rpynna~ no ~cxony n e s e ~ ~ n  nblnonwnmcn no MaKCH- nOCmToqHO B b l ~ ~ ~ ~ ~  H H ~ O ~ M ~ L L H O H ~ O ~ ~  cnoc06~OCm (80-00%) 
ManbH@JY x i ~ ~ e m m  m(@. T ~ K ,  ecnw JlK@l>JK@2 - 6ona~oro cnenym nanne~cs cla~wcrwsec~w 3warw~ofi (p<0,0001). 
OTHemn K rpynne 6naronpwn~woro ~cxona; ecnw SIK@lsnKQZ - K rpynne C U-H) n o n O n ~ ~ e ~ b ~ O f i  oueHW Kawcma nonFeHHbfX MOnmefi 
HeSnaron~moro HCXOna. KnaCcH&~aUH~li~iln Marpnua, B ~ o ~ ~ p o j j  ~ o c ~ o ~ ~ ~ Y ~ M c ~  TaKHMH ee XaplucrepHCTHKaMH KaK qpaBmenbHOLTb' cne- 

~en*meHbl PmYnbm~bl W~CCH@HK~UHH nocrp~aeurwx no naHHblM W@Hq~om6, ~ e 3 0 1 0 ~ ( j o ~ ~ ~  . U ~ B ( H O O T P H U ~ T C A ~ H ~ ~ ~ ~  OTBeT 

06~amqefi HH@OPM~UHH H CooTHolneme 3Tofi ~accH@HKaw~ c ~a6nm- noxmcnbHblfi omm. paCseT ~ I U X  XapaKTepHC+IIK ~ P O H ~ O ~ ~ T C ~  no (POP- 
naBmHMncn HCxWaMH TqMT, npenc~asnewbr B ra6nuue 10 4. MynaM, HWOXeHHbIM B 7. 



rnasn 11. A H A m 3  AAHHHX BPEMEHA m 3 H M  

m a ~ a  KuqecrnSa ~naccu@u~aqu/  

Xapaerepncnm M O ~ W H  mmqeCK0M cMucne nomwe tmpe~n xH3HH))  PamPOCTPaHnmx 
paesble, onncusaiourne n n m a m b  n p d ~ ~ a f l m  w5kemB 

P m m w m ~ o m  nccnenosamnn COF.TORHHU n p u ~ e p w n  M O W  C n F m  
Crrew+nqaom - wnlcybau~oniioro nepnona w5onesam, ~ e q e m ,  
6 e z o m 6 0 ~ e o ~  
~ o ~ o o ~ ~ n ~ a ~ n b ~ f i  O T B ~  , p.c~~~~p&fm, npenmaruJeiiHII 0 3aKOHOMCPHW~ 3WmOrW nmo- 
~ ~ o ~ o I I 0 n o ~ n T e n b a b f i  orse?. pe~ma, mmm sat%newwii, a mc%e o u e m  3 f k b m ~ f l m b  new6- 

a x  a r rpo+msmn~ecm ~ e p o n p w f i .  
mHM d n ~ u  10.5 cnenye?., sn, npwuem nwclcp~waam Mmom ananma fiaHHblX a p e ~ e ~ n  xn3Hn o c o 6 e ~ ~ o  xopou" owarna- 

* r w c M q e C ~ f i  P~T-now& a ~ a m n v  WMH nonyqeH% npmrac c n e W Q ~ ~ y  ~ ~ Q P M B U U O H R ~ ~ X  MaTepnmon B OHKonor"u2 pwonorun, 
OnnsaKoso* u H @ ~ ~ m o ~ ~ o f i  C ~ O C O ~ H O G T ~  H m a m c ~ ~ q e c ~ ~ f i  3na r c p o m n o m ,  cpap~a~onomin w B UWOM pane ~ P F ~ X  o 6 n m f i  Menm- - Mammm.rec~e Moaenn npomopa PE w, o~nanruouwe nocra- me own ~ ~ C O ~ J U T H O  He38MeHHMbl l7pn ouenKe pe3ynbnTOB MUHHqeoLMX 

w C T B r n ~ ~ o ~ - n m  (~83%). cneunlpuq~ocnm (77%) 6e30u., 
60q-m (~80%) c IIOWTHMO~~ noneri n ~ ~ x o o ~ n ~ s ~ ~ ~ b ~  (-1 7%) ,, fimnue BpeMenn XH~HII  U M O ~ T  nee xapamapabz W O ~ H H O ~ ~ ,  Kom- 

nOmononoxlrrenbH~x (-23%) o m m ~ .  3 ~ 0  ceuneTenbcmyer o nofip07& pue npmonpenennm cneuu&my nx a~mn3a. rime BomoxHa 

naHmX, OT06P=m B MaTHUy 0kamtqeB wek. Henonworn nmHbm. HanpnMep, B mnwqecKm n ~ ~ e n o u H W  60mnue 

BamOCM n C n ~ n ~ ~ e ~ ~  M~?OPOB MOnWrcposaenn n w M  nccnenosaHm; no n p n q w ~ ~  nyxonm n3-non ~d6n10ne~un. na6~pa- 

nopHm xn~oltcslx M O X ~  perympao a6u~amcf l  N nPoBmam mann- 
~ H T ~ P ~ T Y ~  p e a ~ o e  x e  BpeM9 XUIUU T ~ W X  o%~MOB f.hbue nnmenbHocTu 

1. 'OPOB~KOB B.n., DOPOBHKO~ RII. ~tatistica. c ~ ~ ~ ~ ~ ~ M  aHa- sa6mnenm la LUIMW. O R W C B H H ~ ~ ~  g e n o ~ e n  B C T ~ W - K ~  m*aenn 
O6pa&~a n a m x  cplt~e Windows. - M.: na+. H3EaT. noM aH- ~ ~ m y p w p o e a ~ u e ~  cnpasa. Hannqne uem~pnPoBmH'X wm =wyW- 

->>, 1997. - 608 c. a oueHtcy 3@+em myqae~oro ~ o l a e h m w  Ha BPeMn wi3nn. OcokHHo 
2. IOmr nx.-O.* Mbmrnep P.Y, Kne~lra Y.P, ~ n n e ~ n e ~ e ~  M.C, TynHocTb &napywisam ce6n npw xapaWBCzwKe ~A@IeHHb 'x  Pe- 

p . ~  @ - P H ~ ,  r n n c g ~ ~ ~ ~ d ~ a a n t ~ i l  w m a m p ~ b l g  mBnn3: aynbraroB mwtisia ~ p y m  oao6emiom nansm B p e m  mwn - 
n e ~ . c  m n .  ma pea. KC. ~ m r o s a . -  M.: @ueancu mmra, 1989, Ksammb pacnpenenenm s p e ~ e w  xmwn m m k Q a  M"nm 

3,  n n n o ~  B.P. OCHOB~I Teopnn aepomomfi  M a m m m a c ~ k  Cm- Manbnoro 3a~owa pacnpeneneana. K o ~ ~ p m u f i  x e  BBILn P a c n P ~ e w ~  
-": Aria C T J X ~ O B  ~ea.BY3os. - CII6.: D O H ~ ~  , & ~ ~ a ~ ~ ~ > ,  1998. m~ n p a a w ,  HmBBecTeH. n03To~Y ~ n p O K C ~ M * L a ( g  pBCnmmHm 'Pe - 107 C. MeHH ]KH)HU HOPMBnbHOMY 3aKOHS mflm (npw itcnom08a.08a. - n ~ a ~ q - m ~  M ~ T O ~ O B  ananu3a), npenaamxm YrPmY nnHOP- 4. M a m ~ a ~ ~ o - c ~ m r e w e  M W ~  B KnUameckofi npaKMKe 
fflon PW. B.U.-H~. - CII6.: B.n, 1993. - 199 c. p e r p ~ o m  m m c ~ w s e o m  BuEW~OB. 

5.  IOrlKepoa B.H. O ~ n o ~ b l  M a m M a m ~ o - a a ~ ~ ~ q ~ ~ ~ ~  MOnL?IIwpo- mpm mmma W H ~  s p e ~ e m  x!-i%iu, a n e ~ ~ a ~ ~ ~ f i  c n e ~ f b  

BaLUIx ' nPmeweHna BuqnCnWT@nbH~fi TexHw~w B na)nmblx ncwenoBaHIS Ke, c o ~ ~ n n m  onpenwen~ym n o c n m O B B T ~ b H ~  Ilea& 
nx: n e w ~ u  ann a n a m ~ m 0 ~  w a c n n p a ~ ~ o s  / non pen. B , M . K ~ ~ ~ ~ ~ ~ ~ ,  - - a ~ m m  BpCMeHU xmnn B ow08 w n e ;  
Cn6,2000. -1 40 c. - c p a ~ n e ~ n e  ~ p e ~ e n n  xn3sn B JWX k n e e  rPFnax; 

212 i 
'I 





~ P H  ~ P ~ P W H H  p e ~ y n b ~ a ~ o e  cnenyw HMeTb acCMoTpUM ypaenewwe perpeccnn ~ n n  MOAWH Ko~ca (nponopuHo- 
P ~ C C ~ H T ~ H H ~ ~  3 ~ a r e ~ w e  ~pw~epwn npesuuraw ~ p ~ ~ m ~ ~ ~ ~ ~ ,  HHX PHCKOB) KEK H B H ~ O ~ ~  C R ~ U K @ H ' ~ H O ~  B ~ m n ~ ~  F V ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
O T C Y ~ C ~ H H  P-W M ~ W  D Y M ~  @~HKUNSMH n o m m  DTIOlo sa n a ~ ~ s r x  s p e ~ e t w  m e n .  M o ~ m b  ~ P ~ ~ O P U H O H ~ ~ ~ ~  pHCKoB 

w p n  @y~~arnH, HHTeacuaHocTH. WeHKa MnsPHuR 3K3Oz~HHbU URU 3 ~ d o z e t # ~ a c x  B b p ~ ~ o ~ ~ ~  aM MonenH c o m m  B TOM, YO BmnHne @ B ~ P ~ ( o ~ )  Ha 
o h e ~ m o n  Arne e c n ~  piurrnw BpeMeHa wesea B ABYX ,,,," 

HCHBHOCTb CMePTH COOTBemBYm yMHOxemm HmeHCmHOm CMeP- TYrm* B-em, OfTa- O l l ( p t . 1 ~ ~ 1 ~  Bonpoc, m e  @ m p h l  yurecmymqeii a p ~  q a p m w x  YCEOBWIC(, Ha M H O ~ ~ ~ ~ $  noc.TOBH- 
KOfi -n- -m ~a B P ~ M Z  zmm. Peaewe sanaqH 
~ W M  nocrpoe~m perpeccwo~~arx Moneneh, m e m q m  nnn arra Bcex t. T w m  o6pa30~, m a q a  nocToeHm F ~ P ~ C C H O H H ~ ~  Mo- 

MeHH PH3HH CBOH Cnem@~qr. K ~ u h p y  B a a  S ~ B H C W M O C T ~ ~  y ~ m ~ m r o  MHOWfPm OT 

PWeccnomu MO~TW BpeMeHn m3m M W ~  6 m  noclpoe OP3SUdX @BITOPOB. 
M P- cnysaeM Monenn KOKCB nSMmCJI Wenno- as H3 'pennonoXelura 05 3KcnOHe~briOM, H O ~ M ~ ~ ~ H O M  H ~ H  n 

PacnPenene~uw ~ p e ~ e m  ~ 0 1 3 ~ ~ .  H ~ C K O ~ ~ K O  CTOPoHe 
noxeme, YTO m e w u o m  c M e p  onpeneman co-omeHneM: 

h (t;X) = h. (t)esx . (1 1.7) 
M O A ~  n P o n o P ~ O H ~ ~ 6 0 [  mmicaanocfeii, MIJH ~onopqnoHanb 
pHCgoB (KoKc~). ' m e  h (t;ar) - (P~~~ZINH H ~ H C H B H ~  C M ~ P T ~  nOA B ~ ~ H U ' M  mPa '' 

Pa3nnqHe Mew H~~ MQqenaMu, Beporno, npme see 
(t) - Q ~ I U W I  H H T ~ H C H B H ~  cue- n p ~  C T ~ H A ~ P T ~ ~ ~ X ~ ~ ~ ~ ~ ~ ,  

~ P ~ ~ ~ U P O B B H O  noneAeHHeM (PYHKUH ~m~~~~ p - ~ 0 3 @ @ ~ q n e m ,  nomexanulfi onpenenemm. 
cMepw o65em B ~ o M e m  BWMeHH t H~~~~~ m o ~ e 3 a  (H, : P = 0) owaqaer, YTO M H O X ~ ~ ~  ex~(BX) 'p"- 

3 K c n 0 H e ~ ~ ~ ~  WtPeCCfilI o 6 o c ~ o ~ t . 1 ~ a a s  npemono~eHHm ' m ~ a m  ~eare~kie ,  paBHoe 1, ¶TO B03MOXHO TOJlbKO WH orcyrcrem Brim- 

flonHcma -ucHBHO~H CMepTu 80 BpeMeHH. Ypas~enwe HMem @amopa(os) mi ~warecws~0cl.b CMep. 
9 =bxexp(ht). p a c c ~ o r p e n ~ u e  ~ a n p a w e ~ m  auanw3a !laHmx BPeMeHH mf3m 

noM o6pmym uenoqq: onHcaTenbHue - aaanm.tecWe - ~ K C " ~ P ~ ~ ~ ~ -  
HOPMWHO~ PacnpeneneHHe apeMeHn XH3HH (@enoMeH mbHue Memm. OCHOBHOB U W ~ I O  3mti I I W O ~ K ~  -mn '-weme ma) *3PaCTaHU4y10 HHTWICHBHOCTb ciwep~~. B onpenenem& mex~sMo~, onpenennmwx apeus xmm. nome npHMeHeHHII nm60* 

qee- n ~ n ~ * ~ e ~ f i e  K HoPhlUbHo~y pacnpeneneunm M O X ~  ona3aTbca 
'nonee npHeMneMuM W P e a n ~ 3 a w ~  Knaccwrec~ow' CxeMu perpeccIIOd' Bwa a n m s a  AanHarx O C T ~ ~ T W ~  Bonpoc o CTenem n0-e- Or 

liar0 aHaIllm3. ~a ~ e r o  COCTOHT 83 DYX ~ 0 0 l ~ e f c T B H f i  MO- 

nmefi R~I)CCTHHM (PBICPBM H C I I O W ~ U O ~ T ~  n p ~ ~ ~ m m a T '  BoBue 38K0H0- 
HRPeHCm~Ornb CMeW ~ O ~ ~ P H @ M H ' ~ ~ C W I  H O P M ~ ~ H O ~ O  pacnpenene- 
cEiaqana BWPacmm, a 3aTeM naaam &o Hynn. MOXHO npemono-, 
3.ra M"nenb 6ynm we~aama ,  a ~ a c ~ ~ o c ~ u ,  onucanm BPeMem 

" a w e =  n-m ~ c x o n o ~  nocne TpasMu. f l e i i m u ~ e ~ ~ ~ ,  no 
IlPUMEP 11.1 

mew- Crp-qec~om nep~oaa nocrpanasmwB o m r n I I  m em 
maHcblyhaepmb ( o T T p m ~ )  C TeSeHHW BpeMeiin Cylryr T O ~ ~ I ( O  y6mn, 

E c n ~  o c n o ~ ~ a n  ~ ~ a q a  sccnenosallrla c o c ~ o m  rr mMy9emH KaqemeH- xpoHuveCKoz0 MUOZMILUWI(I 

m F e e m  csme nolcmawm y ~ ~ o k . u i a ~ c m  Pw;Vnb*ToB ne.leHna 
*ILBm s o 3 n e ~ m ~ ~  ipalc~opo~ ~a ~ p e m  XMHU, TO B ~ ~ & ~  MO- 4 a m p a ~ ~  xaprucrepH3yro~Mw c o ~ H a n b H 0 - 3 ~ 0 ~ 0 ~ ~ ~ ~ c ~ ~  6armBMe 

nenn He  em P m a w e r o  WseHm. B wrylax, KOma 3 ~ a  CB83aHa ycnoBm, cornornee 3ROpOBbR H M ~ O W  neqenm. MernJIyHaPOnHuM 
o m o c ~ H o  c ~ o ~ M ~ ~  BonpocaMlr ~ H C H M O C T H  BpeMeHH )KW3ffH OT c w ~ y r o ~  pe3ep~~MX B O ~ M O X B O C T ~ ~ ~  qenOBeKa (mPBS) npBweHO ''* 
~ ~ ~ ~ ~ ' ~ y ~ m  ~ ' ~ P O B ,  T P ~ ~ Y ~ T C B  ~sr6op anetaamoil M Q ~ O ~ H ,  nnfi cnenonaine 556 naquems,  ne rwsmca  no noBonY x ~ o H ~ ~ ~ ~ ~ ~ ~  

~ ~ ~ ~ ~ 0 ~ ~ 0  nOmMme C ~ ~ C T U  mTepHaTnnmx ~ o ~ e n e f i ,  mmsMa H ~ a 6 n m ~ a m n x c n  B w e s n e  Tpex nm. B pe*ym*~~  ameMpo- 
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0s- ~ ~ ' ~ P M H P ~ B ~ H *  6a3a WHBWX - tviaqllua na6m~etruii, B 

m m b l f i  mfieffr oxaparrrepmom 16 upmnaxami (Mh. 11. I). 
Marprm~a na6nmneHwH mirvc-9l.sta.) ~e n p n s o ~ m ~  
6onbum PawepoB (556x17). B ~ e f i  nccnenyeM~ii noKwsrenb - 
~ K J J M I C C T ~  pe sdnoc~~  (REM-CENZ) p a r i  B nmxi OETBnMble 

onpenyenu KonaMn no nopawoaoii u m e  (1 ,2 ,3  H ~.n.). n 

r p w p o ~ o * e  npw opasHem o p o n o m m t r m  p e ~ w ~ c w  

TeJlbHOCTb p t M U W H U  IlpU ee MOnenkfpOB@iUki. 

(4rOwemBn~ np~~onx~enbHOCln  petdnccnu C BpeMeHeM xH3Hn, a 
cpMB pe~ficcwn - c ee ~a sep rnenne~  ( c ~ e p ~ b m ) ,  HccnenosfiHwn WH- 

O#$,+em~~blfi Memn - a e a n ~ 3  ~ H H M X  B P ~ M ~ H  ~n~~~ (Survival 
Analysis) statistics 5.0 for Windows. 
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- (B mSmme  ST^ senuwna @Guard Rate) m x e  - 0,001). , I , ,  

&Y.a UompoeHlle ~ a b u u h l  n p o n o J I x m s ~ o m  peMrccun ~ a 6 n e  
lueeca npew pa&m na 12 m p a ~ n o ~  c raxnv pacsmoha. m 6 w  ill@@ 

 anp pa ma   ma omm m a w  (3 Mec., mi 91.25 nm) B 1a6 
v: 

-mnue FPBHWUY, epemm TO'IKH a uuipma HHT~PBPI~OB; 

- wwo ~ ~ ~ ~ ~ L I c H H A  B aarane H opennee s ~ r ~ i o  na6ntonem8 xa ruc. 

. . 
I dS(t) h - - . me SO) - O m  coxpanem cocroaw 

s(tl at 

*a xem R B ~ N O A ~ ~ ~ .  Hanpmep, &emp& m p m e  n p ~  
4ElCJIC ~ ~ ~ t e W f i  436.5 W, WblB peMHWH npomoille~~ y 42 q 

* H B f I m  C P m  IKM)ICCHA 38 OPRH neRh ~a6nmnenm npn np 
TWlbHOFIH U ~ ~ ~ ~ R J X U  91,25 n ~ .  6ynm . . . . . ,. . . . . . . 

h(t) = 42 
=0,001wr/nem .. ...... . . .. 

436.5~91.25 t ..... . ... ... 
. . . . . . . . . . . . 
. . . . . . . . . . . . 

T e p w .  KoJImecm -B CpUW PeM~cCrm a yarem~ux ru 
6mo- (IIm3ypiiposaml6a tla6mone~wR); 

COCIOXBW peMUCCl4H. 
m s r e  M W D V M I ~ I  11.1 cswam-ym, 'ITO ~ 1 3  556 namm- 

TOB m m rrons 1 ~ 1 6 m p . e ~  (U~HSYPHPO@.~~HY) 3 13 qen, B TOM wcne 3 

0- c~xpacrelurn cocmwnn peMwccaw 3a nepuon na6nmne~na ' -  observsd 

yaaweruamx OT 1 80 0,5026 no ~ K O H Y  pacnpenenem, ~ J I H ~ K O M Y  x 3 K C -  a ---- wemr 
nOSeHUUIUbtlOMy @KG. 11.1). %TFXCKBHOCT~ CpUBa peMHCCM1 OT.@"'lrlmx 

B W ,  DPH 

pM.ll.2.rpa+urt uHmencu@nocmu CPMsa Pmuccuu. 
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c ~ e r r u o f i  HepamoMepnomm @nc.l1.2). B T W & N ~  ~ Y B O F O  m a p -  
na om meurnarcfilsranbasre 3 ~ a w m s  -0,0018, mopom - lpemero m p -  
WOB - 0,QOI 1, B noonepymrsne nepnom ma6~n3rpye~ca  r ynepuma- 
ercn m ypoBne B 3-9 pa3 Menblue - 0,0006 - 0,0002. 



Ha pnc. I I. 1 B ~ H O ,   TO M 06qero qncna nonylwalunx neqenwe ' 
75% naunews  coxpaennn cornoxme pe~uccnw 6onee nonyrona: +yemfi CoXpane~m C O C M X H ~  P ~ M ~ C C ~ H  bnc.I 65% - &nee rUna H OKOnO 50% - 6onee Tpex ner ~ a 6 m e n m .  - ouemcy sHaqHMocTH H Y ~ e ~ o f i  T ~ O T ~ ~ Q  o CooTBeTCTBHn 4 ~ ~ ~ ~ n f i  eo- Ornn6m oueluar (PYHKUWH coxpaneem C O ~ ~ O X H K X  peMeccHn 
~~~fi Manw H ouennnamcx BennwnaMe CliltlnapTHwx OUIU c o w o a ~  pemccnn B nByx ? F a x  no PaHrosoMy KpMTepm 
2.3% OT OueHmaeMMx HMU Bem'UIH. - rexma-Bnnxo~CORa M a ~ u n o z p a ~ M a  11.2 

Cpos~e~ue npodanxumwwcmu p u m u u  e pa3Auvnw.x 2pyn 
c p = ~ n r e n b ~ m  oneurn n p o ~ o ~ ~ ~ ~ ~ ~ o r m  peMHQCHU B my H~~ REM_CENZ by ERSOV~ (3 groups) (mimc-9l.sW) 
CmnbKnx Ipynnax (Co~nparing samples or Multiple samples) B Cmso*g var,: CENZOR &I= 3.15092 df= 3 P = ,15330 
HX~TCX no ~ Y H K U ~  coxpanelms COCTM~H~X peMx$xnn B nccnen 
rpynnax.  if^ Table for Group 1 (mirvc-9 1 .stas ERSOV2) 

O U ~ R K ~  3HaYWIOcM PWUi'IHX IljKIAOmKNTenbHO~ PeMHCCHH 
rpyn- MOXHO nonwmb no m u  q m p m .  Bm6onee me= 
y w r o d  npnscepa n p ~  yKa3amn ypcl~neii npmeasos KOnaMH 
so3 uutane nicnnma ~ p n ~ p n i i  r exa~a -Bnn~o~coea  (Gehan's Wilcox 
test), npenc-munil co&12 ~om@n~aunm nenapasawqecxoro 
N B O n  KpMI"2pHX B U ~ R ~ K C O R ~  l U l X  OUeHKn 3HaqHMOC7W pa3nWqU11 no 

cpasnmam npononmxmeocTa peMeccnn B rpynnax, paurnsamqwxcn no_ 
mKnM nPmaKBM, KBK mn, VT, 0 6 p o ~ a m e  n np, nposene~  lrccne 

nan~0CTH nere6eofi c q a q l t n  (ERSOV2) H neyx rpynn no rpynnnposoq- 
eoMy npn3ea~y - nnam 3a neretule (PLATA-LC). 

Cpau~enue R ~ O ~ O R X U ~ ~ ~ ~ ~ H O C ~ U  pmuccuu s zppnax 
oco~nannocmu neve6mti cumyaquu (ERSOV2). Bum~raen :  
Bnuanne Ha npilomrenbeocm peMwccHn yposun OCWHaHHOCTH 6onb- 
HUM nme6nofi C U T ~ ~ U H H  (an030rno3~(11 H ca~oouee~e) .  ~ C M  Bbme ypo- 
BeHb ~ a ~ o f i  o c a 3 ~ l a m c ~ e  3a6oneruu~a an~OrOnn3MoM. TeM 6 m w e  Ha- 
6m~aeMaa npom-beocrb pewrrccnn nome nereeex. npmmue 
Oauloiienxe mfi r ~ n o ~ e 3 u  ~ 6 m o m e ~ c x  no pmynbWTm cpaseeuna 
(PY#& coxpaqem COCTOX~HX ~ ~ M H C C H H  B Tpex rpynna rpynnepo- 
Boquom I IPH~H~KB ERSOV2: 1 - BYMKBR, 2 - cpennax n 3 - H H O K ~  OCW- 

HUHWOCTb. 

Peweewe w a r  no uonynm Comparing multiple samples BMloqaW 
-pacsw ~ p q m  X' nnpcoea m oueum ~ H ~ Y H M O C T ~  Hvnesofi rn- 





BCeFO TpWUIe7Aem nepHORa ~a6nroae~m,  B TO BpeMJl KaK 50% 6onb 
lperbeii rpynm yneparrmaio~ JTO cocmmue 1000 nttek. aehads wilcoxon Test (mi~c-91.~ '~)  

P a y m n b l  pacvem r p q m  rexana-Bmrrorcona nanb~ B ~a W~ = 4768,o sum = 3848E4 va r=  309gE3 
r p a ~ ~ e  11.3. ~~~t statistic = 2.708645 p ' 

k f a w u ~ o r p ~ ( ~ a  12 

Kpmpnti iiexana-Bm~o~cona 

Gehan's Wilcoxon Test (miwc-9l.sta. ERSOVZ, Gr 1 - Gr 2) 
WW = 1941,O Sum= 2557E4 VarP 1065E3 
Test statistic = 1,879930 p = ,06012 * 
Gehan's Wilcoxon Test (mirvc-9l.sta, ERSOV2Gr 1 - Gr 3) 
WW = 293,OO Sum = 168882 Var = 29592, 1 
Test statistic = 1,700350 p = ,08907 

Gehan's Wilcoxon Test (miwe-91.sfa,ERSOV2, Or 2 - Gr 3) 
WW - 920,OO Sum= 344684 Var = 4068E3 
Test statistic = ,4558812 p = ,64848 

TCM He Menee, c ypOBHeM smyl l~oc~w p<0,10 (rm rc~auvrr c xocrosepl 
HOCTbio 1-p>0,90) MOXHO WBepWTb, 'XTO yCr;utOMeHO cy4SCTBL:MUIO 
pauulwie I$~HKUHS cmpa~emn COCTOBHWI ~ M H C C H H  B 1 H 2, 1 H 3 rpyn- 
nax. P w w e  Mexny 2 H 3 rpynnaMH He3HawMo @=0,64848). 

Cpoenemue npohmwtenb~ocmu pebiuccuu s apynnax na n p w a ~ y  
suda Mnmv m neveiiue (PLATA-LC). Bwuraerwr  rnno~e3a, -TO omam 
neqenm rn ~ e o k  c%eT onpenenxer 6omuyro npononmTenbsocn. coxpa- 
HWHR PeMnccxn, qeM B C ~ ~ V B R X  o m a m  rn C U ~ T  n p p x  HCTOYHHKOB. 

I I p m m ~ e  o ~ r n o ~ e m e  3~Oh F ~ O T J  n b ~ n o n m m  no pmymram 
c p a s ~ ~ ~ $ ~  I$y~~au(k coxpmeruur c o c m n w  peMnccmi B nnyx rpynnax no 
rpyIIIltfpOsOq~My iQU3HaUy PLATA-LC: 1 - C B O M H  AeSbrDdH, 2 - &em.- 
ram M npynoc WWSIWYOB. 

Pemewe oo ~o~rynx ,  Comparing two samples ErnmmeT: 
- m h u y  @~HKU& coxpa~enm COCTO~HIIR peMHccm nna nnyx rpynn 

[~annrnorpa~lca 1 1.4); 
- I - ~ ~ @ H K  ~THX @YHI(UHii @nc. 1 1.4); 
-onenay 3aasmocm pwnwsnk @ymwk coxpanenm WCTOIHHB pe- 

MllCCHH no Xplrrepluo ~ ~ - B ~ O K C O H ~  (~UIHFIorpafd~a 11.4). 

230 





Dependent Variable: REM-CENZ (mirvc-9l.sta) 
Censoring var.; CENZOR 
Chi1 -60,5626 dT= 9 p = ,00000 

W H b I M  MaDJHHOrp8MMbl 1 1-5 nOclpOeHa MORWlK W UHT'?HUI~IHO- 

c m  cpblBa peMnccm, OUenenm m lcphpem XH-~~ar(par Maiicmansnb- 
ro ~~asnorronono6m KaK AocmBepeaa (xZ=60,'56, p=0,000, ~oc~roeepeoc '~~  
I-~l-0000=1). ~03+!~XqXeIrTbI Monenu SHaqXMht C YPOBHeM 3H8W- 

~~~nr ,p<o, !o .  
h (t;x)= ~ ( L x ) .  exp (0,532~4 + 0 , 4 1 7 ~ ~  + 0,421~6 + 0 , 2 9 1 ~ ~  + 

0,247- + 0 , 1 4 1 ~ 1 1 - 0 , ~ 5 5 ~ 1 ~  + 0 , 3 i x 1 ~  +O+O,6(xOx, 
x* XS. ... x17 - , u e q , w B w y e  ~ a q e ~ m  (Pmopo~,  r e .  p m n m  Te- 

~cy rq~x  H c p e n m  3naven& r n ~  @amopoa, nanpmep: - 
x, =POL-POL 

x,=ZA-ZA 

..............., , ...., . .................... 
x,, = PLATA-LC- PWTA- LC 

IIo s ~ a r a ~  K O ~ @ X U H C I ~ O B  nonenu (1 1.9) swn~o, s m  Bce @amp61 
~ P H  ~ ~ P C T ~ U ~  yposaeti SgennsrreamT wmacnanocTb c p e a  peblwccwe, 
VoMe omoro +-pa KOD-SROK (XIS ), c yne.nnuemeM yposm m o -  
poso ~WCXO@T cwiceme m e n c n p a o m  cpsrea peMHccae. 3m ma- 

qm, YTO ~ H C U B H O C I ~  cpusa peMHccue y eHbmaeTcs npw a ~ 6 o p e  
6onbmero opoKa nere6k1oro sapoua. 

n o  naatiblM eXp(P) B MWlBlIO~aMHe I 1.51 MOlKtlO OUeHETb OTBOCH- 

~ m m y r n  senttrmry cTeneHw snwtrm k,W 9.m cpaaropos, s l o ~ l o ~ e m x  B 

  on em (1 1.9). 
(11.10) 

yonoen@ npmepa no MauulHo~aMMe 11.5 CCXPQ)~=~z,sz9. CTS- 

nenb Brmnsar, nanpmep, &ampa  (POL) lCIL 100x1.701=13,5m r 12524 

El3 T a 6 n m  CneAym, YlU cTeneH6 
peunccurm @ m p o ~  PLATA-LC, PO 
-10 . t a r n  n3 =ex, BmqeHam B 

O m n s l e  + a m n p ~   em npmepno on auosylo ~1~?det lb BJIWEIHI 

no 9-12% 3a ~ c l o ~ l o ~ e r n e ~  eb16parraom cporn F porn (5.06%). 
T p 4 m  (P~HWH C O X P ~ W H I I  COLIIUIHKX eMHccm, @iwnaTnbI9 MO- 

nem (1 1.9) n r n e ~ c n ~ ~ ~ c n r  cpslea pe~nccw npw cpennrix srian&m~% 



I 
Ta6nuqo 11.5 

Yposnu @a~mopos dm nompoeHYI @YUKYUH COIPamHm 
putuccuu dru epebnwr, bnruonpunmnux, ne6nazonpnnmnuw 

ywwuii u &u 60nbnozo k 

. . . . . . . . . 
. . . , . .  

s . . . .  ..-.. ........................... . . .  . . - . . .  

n o  nrUIHblM 06 YPOBHlOL (PBYIOPOB IUUT L ( w o m  K O q e T H o m  60nbHor0 
NorrHo n m O ~ ~ ~  (P~HYWH coxpaHem COCTOIHIIB PeMWCCHH mM 60m- 

puc.4 l .s .~nyr*o  ae~apm~ocmu coqwieirw c o c m ~ u ~ ~ p e ~ u c c u u  nnn npomoa oxmaerdom p ~ b m m  n e r e m .  B ~a6n.11.5, iyln 

npu ~H~cT~wos~W.%S,  sWVCHUWX 6 .!4&~?.#4 ~ ~ o p o s .  n p ~ ~ e p a ,  naHu ~ P O B H H  (Pakmpo~ IUUT 60nbH0m k, O W  6 m 3 ~  K YCnOwM 
, 8 HHI(C c p e q w  3~awenHii. 5Xm n m u ~  CO0'men:TRYm @YnKUnn Coxpa- 

IIporpWofi npewMolpeHa onuw noapbeya ~~W$RROB ( P ~ H K ~ H  H e m  cocma~lur pemccnu Ha pwc. 11.8. I)epOmuocTH W q W e m  ~ ~ ~ R I I I I  pemccw gx w q a e ~ u x  Homeno- no rpacpnuy nemo onpenenmb, w o  6onb~oli coxpaHm C ~ I - ~ W W ~  pk mmena ~armpos, n a r e p ~ ~ ~ l l p p u ~ l x  . ~ o A o ~ x H T ~ ~ ~ ~ ~  
pmwm. M H ~ C H U  B BtCYeHHe O ~ E O ~ O  rona c nepomcmm 48%, rpex nm - c sepon- 

~ o & m  32%. J , Ha pW.ll.6 AM rpa8m C p r n  caxpa~wrra c o m n a m  pemccm 
EJJI 6-Y y c n o d  co xiaqemam (Parropo.~, ylca3aaw A~anor~qHble o w ~ w  ~ n w a ~ m  @Qatrropo~ Ha n p o n o n m W W h  Pa- , 

B TPGnrur 115, sa puc.ll.7 - ~ ~ Q H K  w up&e a e 6 n a m n p m m  ycno- MHCCHH MOXHO IlOnpUTb no MOAenH (11.9) H H T ~ ~ ~ B H O O J ( ( ' C P ~ ~  

~uf i  co s n a q w  'k%~, ~ w i  6x4 rce ~a6n.11.5. pewiccne. ~ O P . C ~ W  warerim cpampos 8   POP MY^^ (1 1.9) W ~ i -  

~ P U  m n p -  y w q m  opuulamn coxpanem coc~~ntnts  pe- +x ycnosaii. yxasa~~u% B ra6nuue l 1.5. Herpyano o n p 6 ~ ~ .  910 HH- 

WHCH~HOCT~ cpum P&SCCHH h(t) h cpep~~nedHP() c %,'(t) JWX ooen~m ~ ~ c c l w  0 = w e  ~ p e x  nff tra6nmnem y 93.5% 60nbmx. IIpn se6naro- 
~uavesrtg (Pampas B lbP.3 )aenR¶m- IlPH ~*w Fno- npuanrsm y ~ o s t l a x  r o m ~ o  50% 6 0 ~ m  CQXPBBRIOT c o c m w e  peHuc- 

c m ~  8 Teveruce 1-19 w., 20% - B Tewi#ie 2 M&, B no&e mqa Ha6qmae- BWIX H B 10 p a  yMemuramcn npn 6naronpmux  ycnoBa=. 

m e  He woc~aerol npam~recm owom 60nb~om, c o x p a m e m  
cornmine pescuccror. 
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r n r s a  12. AHkRH3 BPEMEHBMX PmOB 
34nr.m n ~ r r o n u  a u a n m  s p e ~ e m b l r  psnos 

n p o u e ~ ~  lusnenenun nccnenyeaarx n o ~ a 3 m e l i  BO BpeMe 
m v ~  BPeMmMn (JW~BMB'I~CKHMB) plmahcn. Hanpnuep, Bpe 
y p n m  3a60neeae~oc~ii, pacxona neKapcmeHHMx cpenm, 49 
x B p a P ~ y l o U e m  p B m e  3nwnemsec~oro npoqecca n up. 

BpeAe~ahlM pa no^ muwaercn noonenosaTeJlbnom 3aBHCHN 

vemli noxslaTena 3a ne~dmpblli nepnon apeuem. p a m n ~ a m ~  
-rime a M O M ~ W T W ~  BpeMeaWble p w .  
IX)- xapa~~ep~3ymulwit em sHaseHRs 
m ~ m ~  BPeMenH (ran, ~ ~ a p r a n ,  MefXU, amny H T.E.). MOM 
H@UBae?c* PnLl ~OgaPBTenn, x ~ m r u ~ f i  ero 8aaqe~m ea o 
neawe MoMema speuetia. Hbnpn~ep, sHcneHwocra c o r p y m o n  
" p h  HB q m e  uircno KWOPO m a w s  B resewwe mna. 

Kau UIrnp~~bRXfi, Tan H M O M ~ W T W ~ ~  BpeMenHwe pwa ,  OTHOCIIK:~ 

. ~ H c I I P ~ ~ ~ ~ M  P ~ M ,  B mnWrne ~r ~enpcph t~nm,  s ~ m p m  ma 
Bomarenn ptrwrrpupylom RC?lI~cpbIBHO B resenwe speatenrc ~ a 6  
nus. B m t i  rnme 6ynm paccnxarpHnaTben a ~ m n 3  n n c ~ p m ~ b ~ x  BpeMe 
W b l X  pQiOB. 

Ananus BPeMeHHblX PlmOB - 3TQ QOBOKYN10CTb M@TOllOB MaTeMmn'Ie~ 
woB m m ~ n  n Teopnn cny-iafimx npoueccos npePSla3HaYeHHblX p ~ g  
~cnpbrrnn 3arco~o~epaoc~eti n3Menennr BpehteH~0fi nocnwoeaTenbaocrn 
.~HCKPCIHYX 3~asennB no1[83aw 38 nep0.n ~a6nmmma, a m w e  AW 
nponto3a 8 0 3 ~ 0 ~ ~ 6 4 ~  e m  snauemti. Ha 6a3e sblmneamx s ~ o n ~ e p s o -  

~ P O ~ H O C ~ ~ ~ C ~ X  ~ ~ ~ l e l l e a  pmpa6a~bl~aercn man ynpasnenm 
= m e w  npouFccoa n nr)w%pwune ~ ~ e p ~ o a b l .  , 

O m ~ n o e  npemonomne npq anann3e BpeMeHnblx p m o ~  jaxnmsa- 
ffca TOM, ~0 ~ ~ ~ a f i &  npouccc, nexawfi B o c ~ o e  pnqa, n~nnmcs 
q ~ p ~ w a ,  ~o6nwmuulsc c ~ o t i m o ~  sp romr~oc~w.  lkn mwonap-  
HUM noBBld&eTCn npouec~, BeponmwTHble CBOHCTB~ K O ~ P O T O  ne 3asucnr 
OT nap ,y  ycrera BpeMem. h a v e  roaopn. coxpwmr npnuepvoe no- 
mmmo e p w e e  s y i e m e  n o w a m  H em nncnepcnz, 8 m v o p p e -  
nnwn ~ e r s n y  napaMa sealle~lrti noKa3a&1 ~ ~ ~ ~ N C M . ' T P ~ L ~ O  OT apeMwno- 
1-0  CAB^ (em wwm nmM) ~ e a y  HUM& n p ~ m e c m  ~ a 6 m o ~ e -  
~ b r e  fieadU3aUkn BpeMewHx pnnod c p a ~ ~ n b w o  pemo 6 m a m  muno- 
fiaPHblMH. 0 6 h 1 q ~ ~  OHU ConepxtaT p m m n u e  rpeiinbl ( u s ~ e ~ e n ~ e  cpeme 

ro owtnaeMom 31iare~nn noKa3aTenn w speueneu) n nepuomecrtne 
KONflOHeWl. 

Ilpn a ~ a n ~ 3 e  BpeMeHnux PJIXOB 06b1qno nunennmT rpn KOMnOWeL(IM: 
- Tpetfn mu cumMareqecKoe n3~enewne nooxwarenn u,; 
- nepnonnsecvp KoMnonewry. censaeym, HanpnMep, c cewnubt- 

MU wMeHeHunMn novazarens v,: 
- cnyvail~ylo KoMnoneiny ~ c n e n c ~ ~ u e  8nmm ua swaqenlur n o w  

S a m  cnyr~nbix  Qlamopo~ n owdon El. 
T ~ K H M  O~PBMI ,  3Hasenne nOK@3aTt'M HE BpeME t MOXeT 6UTb Wen- 

CTaBneHO B B A H P  
yr=+v,+E,. 12.1 

k 0 6 u  npHBeCTU npe~enlf~li  p a  K CTaWOHapHOMy BHny H3 Hem HC- 

RNO~BKIP TpeHn, m a B m  JUJU aaans%a nepnonnreeaylo u cnysafi~ble 
KOMDOHeRTbl: 

V,+G=YiQUlr 
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nrm ITpHMOHnloT ~ero.4 pa3~ocrefi MexW snasenunMn nora?arrna, s m  no 
cymemy canasam nepexon H nccneaoBaHum pwa npwpocm nccnenye- 
Mom n o w a m .  

Csoficrsov s p r o ~ ~ n r ~ o c ~ n  o6nanam paahl c snyrpen~efi oruioponno- 
m m  npouecca resiepnpywqem BpeMennyto nocnenoaaTabeocrb 3nase- 
HUG n O K a 3 ~ .  CsoHcrso 3prpq~nomy n03nonpm npn ananuse 8pe- 
MallHEdX pas08 ouennmm wx qbI6pp0'1Hble xapameprtmKn no owoh 
pem~38wn a o c ~ ~ ~ ~ ~ f i  I I ~ ~ ~ O ~ T W I ~ H O C T H ,  T~KOP. w06m nepnonme- 
cvm cmnnan KqMIIOHema B npouecce na6nmnem nOBTOpmaCb He- 
C K O ~ K O  p a .  IIp" nccncnoBamn BpeMmxmx pnon ))POBnn wtiane~ae~o- 
cm xtenaTenbuo U M ~  ~a6nmnemu 3a neprro& 4-1 0 n 

Hm, non)"lns BpeMemoii p w  n c m s a T c n b  n w i ~ e u  onscan MHO- 

ronemmlo Tennentwm n3~encwu m w a w  - Tpew W flSpHQ#meGHYm 
KOMUOHeKTy - Oe30HHYH1~0ne6ile~o~rb nOM3ar'enn.) 

Tpem m r ~ o  onncarb MeTOnOM oneo~atcropeoro perpeccwonH:ro ana- 
nww. B KarecTBe +ampa  unH m a s n c n ~ o k  nepehnmH0h p U v W  lin- 
next spe~erm t = 1,2,., .. . ...., T, a 3aewcn~oit nepe~ednofi wnnercn ypo- 



- nmeklrym u,=a+bt; 
- mmpamtiylo (napa6onnwc~yto) ui=atbt2; 

&=a+blt - *Ilym ( ~ e p ~ w = w )  - 3acnose~wanbtiylo ( n o r a 3 8 ~ ~ 6 ~ y m )  u,-ae . 
Bun ypBHeHWIl Tpe~na s~fkpaercs na ocHosartnn Ka'IecraeHa 

amm3a  woxonnoro spmemom pnna nocne nocTpoeHwn @w 
~enno* nocnenoammaonn @nc. 12.1, 12.2). 

nome erymmomr ucnonmyn,T amr onwannn nepnoym.recm KO 
UQHeHT WMeHHbIX PWlOB, KQTOPbIe CB113aHbI C OPUYHWMH, ane- 
ornomemo K OCUOBH~IM MeXPU113MBM, o n p e n ~ l u o q ~  noBenem c 
RMbI .  06bIYU0 C830HHble KOMIIOHeHT61 e$113a~b(c ~a~~M-.~1160 m e  
HMM UHKROM ( ~ a n p m q ,  cMew BpeMen rona, +op~wporianue m 
nounconbablx Konnercrssoe n np.) 4 

B H o L f a n I r p o m  CCWHftoff R~~IIoLUI'~~CKO* KOMUWetlrbt a p ~ ~ e m '  
Mmn, pa3pa6om~wfi 6 0 ~ ~ 0 ~  U ~ ~ H K W H C O M  (1976), 0 ~ ~ g e a t u l d  wP 
amoperpeccnn n s m r p ~ p o m n o r o  cmwnexluero cpensem [Auto-- 
sive Iniegmaed Mwing-Average, c o w w n o  ARIMA). 

llocrpoesae monens epenaessoro pnn. mero&om anropeFpeceen 
a merpsposnasoro  c~onb3sulero cpenwero (ARIMA) 

n p o u e m u  wanma n ~on&Lt&wnm BpeMeHsm pmoa M W ~  
ARIMA p e a n m a m  B eonpernuursk VmmCTUY~~lcrlx HIKt &m II3BM. 
npw~eaeswe ~ a o n a  o&%nequ~aa rlonywkne: 

- m ~ o p p u u n l n o q o f i  @ w m n ,  x a p ~ ~ ~ e w 3 p u c e f i  sasncmom 
~ p e ~ e ~ s o i i  nocnenonarenanom s i iaqwk nccne.nyeMoro n o n u a m ;  
- nepHonarpasrMb~ nnn crre~~pasbnoro anann3p BpeMeHHOm papa u 

sbrnnnemn i-tpnru~ ~ o n ~ m o m  nomarem; 
- oueuorliofi n p r n o c ~ m e c ~ o ~  MOxenn noKaIIaTenn, pmrmro- 

4d loart eenepnvmqecaym, Taa H nepmonnweKyro Kb~nOH~msl ~ p e -  
MeHrroro pnnq 

rue y,@) - 3~arenne noaa3BTWX4 na BpeMa G 
yi(t+e) -3naqe~ne nomamm na BpeMn ( t~y) ,  T.e. nps cmnm BWM~HH 

Ha BeJlHYHIly rial% T; 

y(t) n J(t + T) - ccpennne 3~avenne nowrmnn Ha BpeMn t n Ha a p e  
M I  t+T; 

n - wwro nap 3naqe~nfi IIOKamTa. 
3~aremra wo3@+nuxienms napHMi aeroKoppenam TAP p n w b l x  

name e npepemx 3anas~orn nepnona c s o m  B m 6 n ~ u y  BBTDICO~PWU~- 

ounofi @ y ~ a q i a  (B mnenbnym m6nniv He et@,enenbI, a npegmnnenhl Ha 
pnc.12.6 n 12 7). TaM Se ,XnaKlrC? O U W m  TOYHann ~03$&11uxie~05 - 
cpennne KnanpaTnqecrne omu6an m~,, %E. Rnn HarJmWOcTn c~pomca 
KoppenoqaMMa c yKaswneM 95%-ro noaepmmnora nmwaana J@ 3sa- 
YWMblX ~03&&r~,~efiTOB IIBMKOPPMSllr(H @ ~ ~ . 1 2 . 6  Ii 12.7). 3 1 1 B ~ f l ~ D C f b  

aos&$nwewros a s m K o p p m  ao3pacrpaw c y~@m.renne~ mcna nap 
~ 1 f a ~ e n n & n o ~ 8 3 8 m e ~ ,  T.e. npononxsm.mcm naljnmn-. 

Hanpannesw n cuna w 3 a  M- YasenwMs nwea-, pmenes- 
m ~ n  e o ~ ~ e ~ c m y r n ~ ~ ~ n  narawn, onpmennmn no 3 m y  n nenmune 
~ o a ~ u w e r m l  aa~o~oppennwrr EeJls m 3 l p n u w e ~ ~  m e e t  s m ~  NuoC - 
c ~ m  npnwaa nonommnbnaa, MHWC O U I B W ~  06pa~tiylo ~ p n a s r ~ m -  
y m  c~mb. Ecnn rtw&r&I~nem no a6eonmoii sennrw~e hcewblne 0,3 - 
cmb cnatiaa, OT O,3 ,qo 0,7 - C B ~ J L  yMepeHnan. bnee 0,7 - car% cnnbnan. 

6bmpoe oaryxwue aamnoppenrrmonnoti @HKW c FnnqenneM 
nara r csoiimttnco nn% crauwenapHom 8peMeswoLOro p m a  Hc 3sl)xwae 
R nepllonrneclotk xapalrrep a s m ~ o p p w w ~ m o 8  @ y q n ,  aa&po~, 
cs~rrenbcmywr o wecraquoaapHocrn BpeMenHpro pnna: t l~nwvww a tleM 
nepnonnsecwfi KoMnonemu @nc.12.6 w 12.7). n o  a e q  n ~ o ~  Mew- 
ny nonotltwrenbnd (nnn olpwua~enbtloti) m a o p p e m w e k  c y m  o ne- 
pnonax www~ecanx ~0JIe6aUkd n o w w n n .  

Hapmy c &!#mmy mp~ori  m o @ P m n  Bbm- Pat- 
qer rtoMwnetm,a napuuanbmoii ( W C ~ O ~  ma-w W 60-W 
m w 1  o u w  GBmn ~ e m y  n w  388'iemii mkmaTm, Pm-Mfl 



~ I ~ U ~ M H  T npn n m m e m  -8 na n m  ~ ~ o M ~ ) K Y M ~ .  
HMX ~na'ieunti noK838m.m B npenenax nara. ABlomppmswon~an 4- 
napu~anbrroii a m ~ o p p e m r u ~ ~  nononmer y e  BononncnHyro n e m o n ~ a y  
Bpemmoro pnna no ~ o x $ + x u n e m  napnos a m l c o p p e m .  

Ann ymnonnennn npnsnw n ~ a ~ o u o M e p n a c ~ i i  nepnonnnecKok KO. 
n e 6 n e ~ o c ~ n  nccnenyeMom noeuarenn npnMeHnwcn c n e q m b n ~ k  ma- . 
m3 BpeMemoro p m .  W ~ B ~ C M O ,  YTO Mewy aBToKoppena~nomoii +YHK- 

uee8 Ky(r) n cne~~panbnori nnOra0cm.m S,(w), onncm~amnre8 n n m o m  
nncnepcwn noKwTenn B 3aswcmom m sacTom ~one6mnfi w, nMemg 
+ ~ U K U U O H ~ J I ~ ~ R  c m b q  eocnu~an na38aeue npe06pa3b~annk Qypbe: 

rn 

2 "  
S,(wJ = - j ~ , ( r ) c o s  wsdr. 

x .  
3naa agToKdppe~WnoIf~yro @~HKLUIFJ cnornnoti r a p ~ o w i ~ e o ~ o i i  Bpe- 

~ e n n o k  nocnenonarensnocm n o ~ a m ~ n n  K,(T), ~ornuo  onpenenm cnelc- 
Tpamsym nnoniocrb nncnepcwii S,(w) npacrblx IXpMOHHK, o6puymutnx 
s p e ~ e n ~ o f i  pnn. Ann y~o6cma awann38, c n e q  necnepcnk noKuarenn B 
npomek~unx cocmsnnmutnx r a p ~ o ~ l t ~ a x  sslronHo npenclasnnTb B Brine 
rpa+nta B ~ H C H M O ~  OT O T H O C ~ ~ ~ H O ~  qacrom f&, 
rne f - racmm npoc~ekwek rapMoaaKH; 

fa- 6aosaa sacTOTa ~one6mak,  c nepeonoM panebud onnoMy nmep- 
nany speMetltloro pnna @nc. 12 9 n 12.10). 

T ~ K o ~  rpa@w~ n u u s a w n  nepnonorpa~~ot i  n o  HeMy ycTaHasmsamT 
no~~ t lnpymqwe  m n e 6 a ~ m  noKaaMnn, n p n s m o  sfioasamuuc HX n ne- 
p n o w  rulluuru-. 

~oBTO~HMCX, 'lTO OUeHOSHyR7 RPO~HOCTHSeCKyiO MOnOnb RIUI nOKa38- 
Tern no naHHoM BpeMeHHom psna nonyqa1oT MeronoM asroperpeccm n 
mTeQW?OBaHHOl'O CKOn63RUlerO CpemeM (ARIMA). Mo~ens  Mff Bpe- 
Mennoro pnna Uorne~ 6 ~ n  npencmnnena, KaK nunetinan + y ~ ~ u w n  no~aza- 
Tenn Ha MOMeHT t na ocHOBe BBTopvrpeCcun 3mro 3nase~nn c npenutem- 
ByloIUWMH Ha MOMIHT t-1, t-2.. . ... ... 1-p: 

Y~=%+~IY~.I+~~Y,.Z+..  .+spy,.,, 12 10 

me %, al, a ~ ,  ....... $ - ~ o + + n u n c m ~  tdonenn, nonyraeMue M ~ T O ~ O M  

namemmnx Ksqpams; 
Y, YR-I YI-2 Y,.P- ~ H ~ P ~ A W I I  noxa3amn ita MOMeHT t, t-I, t-2 ,....... t-p; 

p - nopaaoa aemperpeconn, npenm~nnmmnB rmno npennremym- 
UIUX 3 ~ 8 ~ f I H k  nOKE3BTWUl, U) 3tBqWMblMU KO~MHUH~RIBUII. 

O n w o ~ p e ~ w n o  ~ o n a n b  i p e m a m  pnna M O X ~  6 ~ 7 %  n o w e m ,  K ~ K  

OKOnb3nIUeW cpennem n o p n w  q, npeworasnnmuem necno suave~wfi 

.-- . - 
a~asetlnk ~ o K @ ~ I ,  npaKmWcW npn nopnnKe asmperpeccnn H 

cxonbwqem c p e n n e ~  iw 6. 
T ~ K  aait peamffble BpeMennue p n j ~  n p ~ m m m n ,  m nfMLBWno. 

noemquonapaarnara. T.e. weh3mMn Tpew H n e p n o ~ e c ~ y 1 0  lRlMnOaeb 
v, TO UX X ~ & O ~ M O  IIPHBOIUITb K CTaWOHaPHOMY BURY. 3TOW BMe- 
EM B p e n n o m  pma YpOEHek nom%wena nepexom K jmty np~poc+o~  
Ay,=y,-yCl. HazusaeMux ~ ~ ~ H O C T ~ M U  n e p m  nap- +I. Urmnra npn 
3~aWlWJlbH08 RecraUHOHapROcM R~O&OHW& tlpRtdC- PhHOCM #Io- 
porn nopnfiia (d=2). B 3 m  c n ) ~ m  M ~ B W  aeTowVewnn n hlmrpw- 
pommom c w n b ~ m e m  cpe&em anpmror EK~~UUH- ~ o n m  
nnn pa3nom8 notasarenn nepBom wmr m p 0 m  nepxlwa. 

KO~@+WUU~HTM Moaenn naXom, npnuwm npouenYpy ARIMA Me- 
T O ~ O M  nen~uet lmx naweHbwnx manpaYos M a m a p ,  n y r e ~  n m e a o -  
saTenansx npw6mmenn~ ( m p m  I( o m ~ r ~ a n s m ~ y  p e r n e w ,  hpn 
K Q T O ~ M  K O % $ $ H U R ~  M O ~ ~ A  HM& w 6 6 y e ~ m  TOW&R% n W- 
H O ~ .  m# pan- npoqenypu'ARFMA n e d 6 x o m o  s w s  *a- 



Kax )We OTMeqeHO Bsrule, IIOpSAOK p. q, P H Q, B 3aB)ICWMOCTU OT - 
neHM HeCTaUHOHapHOCTU BpeMeHHOCO pnna, M O W  3an%%lTbCX OT 0 no & 
IIopnno~ ~ H O C T I I  d H D M O Z ~ T  3amnnmn OT 0 no 1.2. Cnenym n ~ a b  a 
BHnY, 'IT0 qllCJI0 OnpenC!JlXeMb&X K O ~ @ @ U U U ~ H T O B  OU~HOYHOB IIpOTHOcr&+ 
WCKO* MOnenH 06ycnaanw~am 3 W H U M  nOpUZlKOM HenepHOAHreCmQ 
H nepuonriqec~oB KoMnoHem asToperpeccww H cnonb3nqero cpentiero. 
Haw6onee npoclble KOMnaKTHble n nOCTaTOSH0 s @ @ e m s w ~ e  Monenn Mo- 
ryr 6 m  nonyqeHu npw waHnw n o p m  no 1, 2 . Ann m nonyream Q 
nOMOl4bH) II3BM Re ~pe6ye~cx 60nbuoro BpeMeHP. %~c~Io ~~epauwk on- 
penennmn s e w a ~ a e ~ s l ~ w  r p m p m ~ e  ~ o w o c m  ~ o s ~ @ w w i e m e  w ux 
WWIOM. 

T ~ H - I H M M  npw aeannse BpeMeHwblx pnnon nmercn nonyreene ~ e -  
CKOllbKHX BaPUaHTOB M o J I ~ J I ~ ~ ~  JVl% pa3nH'lHblX 3aAaHHblX IIOpnjlKOB p, q, P, 
Q, d H D. nocne asanwsa nonyqesmx BapnaHTos acchenosarenb ~ o x m  
shl6pa~b MOneJlb Ha~60nee npOCT)W, HO nOCTaTO'IH0 HWeXHyH) no TOYHO- 

CTW nprnoza. 8 
Pmysbmr peuenwa sanaw c nohtoluam n3BM eKnmraer ~a6neuy 

nporno3apye~blx s ~ a r e ~ n f i  3a6one~ae~oc~w, ex aoeepwenbnblx m e p -  
BWOB n c~annapTn~x 0llln60~ ( ~ a u n i i o r p a ~ ~ ~  12.4 H 12.5). Hapmy c 
mQnqek nporpawk  IlpepyCMOTpeHa BblIIara rpa@Hlca C pe3yJlbTaTOM 
npomosa normarens Ha npencroauulii nepuon c yamaHneM 50,90,95 UJIH 

99%-r0 nOBepIITeJlbHOr0 UHTepBana, n03TO~y H ~ o ~ x o ~ W M O C T ~  BblpaXaTb 
Monenb aeannnirecnw, EM 6anee. r ~ o  oHa naer B 60nbun~cme cnyraee 
Tonbro sHaqeunn pa3~ocwii 1-1-0 Hnn 2-1-0 nopxnna, ornanam. U ripornos, 
N ouenKy TowocTn H H ~ ~ X H O C T U  npor~03a yn06Hee nasaTb no ~a6nnue 
( M ~ U ~ ~ ~ O ~ W M M  12.4 I4 12.5) UJIH rpa@UKy @Hc.12.1 1 n 12.12). AIM no- 
clpoeHnn r p a @ ~ a  sanaezcn yposem eeponmocrw nosepmnbeoro NH- 

TepBma: B OTBeTCTBEHHblX HCC~e~OBaHWXX 95.99%; npli IIOHCKOBblX HC- 

cnemaHllra 50-90%. 

Ha WHOBe o@KU~aJIbtIblx AaHHbtX 0 IIOMeCn'IHOM K O m t ~ ~ e  OCTpblX 
B H P Y C ~ X  r e n a m n  (Y, cnpaen) cpenw HaceneHwn Ca~apcro i  o6nacrn 
3a 17 nm B nepwon c 1979 no 1995 r., nccnenyercn AHHaMHKa H cTpyqpa 
3a60neBae~0~TH BWPYCHblM renaTHTOM A (rA) H tenaTHTUM B (rB) (TO- 
PnOB A.E., 1997 r.). Ann peueann 3anasll Ha nK wcnonb3o~as ~onynb 
Time Series Statistics for Windows. McxonIible nawnble B m6nwqe 
12.1. 







2.Ypas~e~lla perpeccn~ Tpema sonwrecrsa cnyqaen sa6onesaxwk p. 
n a m M  A n r e n a m M  B, oueiiKa nx stlaraMocru - s ~umorpaMMax 
12.1 - 12.3, a rpa+mecsoe npenccrasnewe - Ha pneyasax 12.3-12.5. He3a- 
B H C H M ~  nepeMenHan BpeMeHH t B M ~ C ~ I S X  0603Ha~e~a TIMS. 

Maurunozpcmura 12.1 
K o ~ u q u e ~ m u  pupsccuonnoii ~ o h u  npoz~o3a uuena myvaes 

3u60ncstwun renumumcur A. 
Regression Summary for Dependent Variable: TA (tamp-l .sta) 
R- ,22735631 RI= ,05169089 Adjusted RI= ,04699629 

Puc. 12.3. ropwoxmnabrura dunqowa  bunanruxu nowecnv~ozo 
xonuvecmea ertyraee sa6onesaw3 reitamurnow A u nurtun mpertda muna 

9=463,2-0,8xTIMS. 

Koq5@uyuenmsr pezpeccuonnoti aodenu npozn03a r a m  uryqaes 
mbonesanun renumumom B 38 nepsus 13 nutl cpasnummsno 

*nmononyrnozo ezopacn~~~cmparteulu 

Regression Summary for Dependent Vanable: TB (tarop-1 .sta) 
R= ,34829887 Ri= ,12131210 Adjusted@ ,11560633 
F(1,154)=21,261 p<,00001 Std.Enor ofestimate: 16,974 

Puc. 12 4. ropwnmmrtaa bara~panrwa dvnantwtu nowecmnoa 
Konuvemea cnyvae% 3a6onesanuP senamumow 8 41 nunu mpetrda muna 

3( r 56,6+ 0.1 r TIMS. 





A B T O K O ~ ~ ~ ~ X ~ I ~ O H H ~ I ~  a m u 3  nomepmnm sblson o Hemaunonap- 
HOCTn BpeMeenba pnnoti nwnanwroa 3a60nemte~oc~n r e n a m u  A n rena- 
TUTOM B. 3a6onesae~oc~b r e n m a c  A vnnecl pe3~0 eblpanremym 3 ~ a -  
w ~ y m  cemanyra nepuonnwocTb c nepnonou 12 ~ecnues. 3a6oneeae- 
M- renamT0i-d 3 n t~o i i  nepuowwoclu ne nuem n xapampwmca 
3eaqn~oP ycmkrslsocrrm csn3e TekVWero ypown c npwMnywbfw Ha 
opomermn Bcem nepnopa f 1 n 6 m ~ e m .  

4 Kpocc~~ppenauuomm i$yir~wn r e n m a  A n renaTm B c nuraw 
OT 0 no 12 Macnuen n p e n m a m n  Ha pncya~e 12.8, HZ ~ o ~ o p o r o  cnenyeT, 
YTO MeWly AByMn SU8TIiTaMU YCTaHOBIIeHa o6pamax, 3Harslpdm KpOCC- 

Koppemwomau c m b  Ha ypoBne no r = 4 3 .  IIocne nomMa yposm sa- 
6onesae~oc~n renamToM A Yepe3 5-7 Mecuuee na6mnamcca cnnypeme 
ypoexn renaTma B lia I O,4% n, tianpoms, n p  npeneapuTenbnoM cmors 
w ypoa~x &ose6aeuomn m m o u  A, rep= 5-7 vecnuee na6nmna- 
wcu nonwM yposw 3a6onesae~oom renaTHToLb B ea 21%. 



n e w  sa  pncynKax 12.9 H 12.10, to KOTOP~IX cnenym, rm 0 C H o s ~ ~  
~o~notreRTBMu m i i  nepHomsHocrw r e n a m  A nsnnmTcs: 

-pea0 BlrpaWHHM Ce3OtIHaU ~ W U & ~ ~ H O C T %  C DepHOLlOM 12 MeG. (C a 
H-HO~ v a m k  Wfa'Tdr=llJ2=0,08), csrwarlsas co c~enoii 8 p ~ .  
Men W c nRKaklw abtnnmynbt ao-8 s ~mne-~on6po; 

-cna6o mwicemym ce3o~nym nepomrnomb 3a60nesae~om c n* 1 
pnoA0M 6 MeC (C O T H O C ~ ~ J I L H O ~ ~  98cwmk f/fa'T&=1/6=0,17) H ma*! 
m H 0  ~ e ~ b l u e a  a~ilJlUlyn0k; 

-ma60 supax(cKKan nepHonHsnom c nepnonoha 4 ram 
(flfo=Tdr=lN84,02) u wnnwynok 3~1armensm Memure W n T y m  
rvnomi3 nepwomwomw. + 

OCHOBH~~MH KomonemMu na6nm~asurekcx nepuonnrrrocrn cla6on~- 
sansi4 TB m t ~ c n :  I 

- s q ~ ~ e m a ~  MHOrOJIeMan nepaonuwocrb c nepaoRou mnocmss- 
MUM c BpeMeHeM ~a6nmnesm; 

-ma60 BblpaveHHan nsyx sonaosaa oe30nnaa ~0ne611etdocTb c nef2no- 
naMn 10-14 Mec. n 5-7 uec. c nwluww 3a6onesae~ocm B n m n e  H Jlurnne 
MeCXIEd. 

Puc 12.9. n e p u o d a q ~ ~ ~ ~ )  s1160~esa~ocmu zenamumorr A. 
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Po-IS; Mohl:(I,O,1XI,O,l~ Seu0n.l I*: 12 

Input: rA 
Slam afcxigin: I Ud oforigin: 20Q 

I264 : : : : : : : : : :  lZ00 . . . . . . . . .  . . . . . . . . .  ! : :  
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-200 
-20 0 20 40 GO 80 100 120 140 160 180 ZOO 220 240 

- O M &  --.-- Fmcsad * lO.WW% 

Puc. 12,l i . ~ p o r n o c ~ m u v e c ~ a ~  ~oc)ens  uucno cny.tae8 3060neso~urt 
2enomurnanc A no npedcmontque 24 u e u y a .  I 

i l f a r u u ~ o z p ~ ~ ~ a a  12.5 

~ p o 2 ~ 0 3 u p y ~ o e  qumo nonreuvnbu m a c e  3a6one6unua zenamumonr 
B lta hpedenronque 12 nteuqea 

FO-S~S; M~d~l:( l ,O, l ) ( l ,O, l )  Seasonal lag: 12 (farop-1 .sta) 
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