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npn  &sep-rce crammnlech-nx rnn& &$f ~ ~ ~ ~ ~ r v r ~ ~ , n ~ ~ ~ , ~ y n e ~ o Z i  [W- 
M O ~ )  a -~ep~ianie~oR (obpxnioiij m o ~ e 3 .  npmiUi a n ~ + =  l ~ ~ $ s s n q m . o c -  

.m&e pacc-m np0bme.u c.ri@&e n s p & e r p m e  mOTWi4. 
, . , . ~ .  . .  ;, . . . 

n&c& &mm&a c a w  ~011bgo np~ono-e m-xo 09e- . ,.. ,,..>. 

 on, nap&$$, +p~~,'npemrbmxeme o $OM, ao c p e p  mrieme j-m ' u p -  
3Hapa I, ' ~ ~ B H O  H ~ I W :  &: x . =, 'mu HI: X, # O;&&ax ziatomba m u r  ~3 

I . . , . , .  

B MHOmMePHOM WU3e  PNI IIPOBePKU CTaT&iCTE9eCKUX rWIIOTe3 HCUOJIb3Y- 

mmn ~e xe CTaTncmqecme xpmepm, ao u s  o m r o ~ c p ~ o ~ ,  no o m  mMemmTcx c 
y S m M  IIPHpOLlbl MHOrOMepHblX ~JIy'Zafi~bl~ BMMYMH. BCWO 3T0 KPUTepIUI 
nnn npo~eprm napa~apwecKax m m  t-C~bmnewm, F-&mepa, u nponepm 
HenapaMerpnrecraor rnno~ea-x2. 

1.1.1. IIposepm muornu o paseawee e e m p a  epennax saaue~air wanuomy 
e'==OI'Y 

B MHOmMepHOM-CTaTIIcTUYeCKOM BAUIH3e IQOBepKa rWIIOTe3bl 0 pBBeHCIBe 
Bempa cpenmx s a a ~ e d  ~ a a a ~ n o ~ y  BeKTopy ocnonunamzn na T ~ X  xce norno- 
Aax, m a nnn ouao~epmx Berm-. Ho B  TOM M ~ I  uMeeM neno yxe c 
m-YHCnOM ~bl60p0- CpeWlfX, T.e. C BeBmpOM CpeARHx 3HaYeEz& 
X = (X,, X,, ... X,). Bemop x CpBBHmX C nomomHL.LM BeKTOpOM p = (pl, p2, 

fI0: X = p ,  npu m m p e a m ~ o i i  H,: X?t p . 
]Ins npoeepm ~ ~ o m ~ e p a o i r  m o ~ e s u  namoro Buna aenom~yacn qwm 

p@, m ~ e c ~ m t i  ~m qmepnfi Xo~eMuni-a - - 

T: = n(F- p)T Z-'(X - p), (1.1) 

Pac~ewoe 3mseme (T;) cpmnBaeTcx c xpHTWgecrmM 3 ~ a % e m e ~ ,  HCYHC- 

meMw q n  -OM ypos~re sepoxlrrom ( a )  E sacne c~eneaeii c~06oRbl 
v , = m  w v 2 = n - m  *r 

z - m(n - 1) 
Ta,m,o-m -- Fa,m,n-m. n - m  

B @op~yne (1 2) F,,, - ~ a 6 m o e  3~aveme F - ~ p m q m  @mepa mur 
%ma meneaefi cso6om vl = m n v2 = n - m . Woro~epnan r m m  o panea- 
m e  sempa  c p e m  BennsnH s w a m o ~ y  s e q y  nomepmaem npu 

Tp2 <~~(a,rn,rn-rn]. 



Ou- cyrqedeeneocrs pfummi MeWy @axm'ieCXKm 3 H a 7 7  p- 
... " m u a d  dart83arer&~:.~-ycnUIomernmm~~op~~~.  Ypoeeab 3 ~ ~ 0 -  

crn u 3 a ~ w m  PBBB~IM 0,05. 
Peutenue. Oqpe~enm cnenyrormre napmeqm da~oro~e&~ofi cnymhoi he- 

. . . . , . . , , . , . . . -.., " * . :  ,, 
. ~. . . . .  , . . . . . - 

"<:.~ernap c p ~ 3 n a x e u r r i r  ! X =(I58 :l7,8); . .. 

2 -m(n-l) T 
n-m 

-x 4,459 = 9,8. F0~0%%1, = 12 - 





' e m  n p m  BO BnnMame, naxe cneqn@mec~ure, -amme npu3mt- 
KOBbIe Xap~epUCIUm M O W  UJBnWaTb W ~ ~ H O .  
! B c o i ~ r m ~ b a  u ~KOHOMW~CKUX uccnemBagYIBX CymeCTByeT M F I O X ~ O  3a- 
gas, ~pe6y1ormfx men~n$maqre rrpx5~a~o~ax  cmeii. Oco6emo s a w  OEA BO~- 

' a u ~ a m  npu mamu$- aa6monaemx o h e m e ,  p a c n o ~ n a s a ~ u ~  06pasoe a 
75. Hanpmep, npn oneme ~ p e ~ m c n o c o 6 ~ ~  m e m B  6a1iq npn r p p a -  
l p m e  npennpmmE no p o e m  y c m h o m  @ ~ R ~ C O B O M  nonoxeawn HW npu 

j -oneme * $ e m o c m i  ~ ~ O I W B O A C T B ~ U U O ~  A ~ o ~ ~ e p ~ e c ~ o i i  nenmmocTH. 
r 
1 

Pememn M H O M M ~ ~ A ~ ~ M I ~  MABMW CTBTUCTI~W~ 6011mmm 3ana9 E ~ ~ H B -  

¶WbHO IIpeZlIIOJIWaJOT PaSeFIentO KOB8,p~OUibm MBTpUq pa3JMYHbIX BbI60po9- 
.t . E W  w ~ ~ .  Hanpn~ep, B ~ O K p U M U € l M T H O M  aUaIlU3e paCCMaTpUBaMn:B - m e  renepmme weoKymom, nuemwe ~~oro luepmt i  aophammit ~ ~ K O H  

pacnpeneneawn n panaue KoBapnatmomae MBTPW. 
Ha npamme ysm ~oeapn& mysworn  Koharrnexca np113~~g0~ n. npo~epm 

2 - ,, paBenma xcoBapeawomim ~ s p n  3aam~enb~o cmxaer  omo om nome- 
o m 6 m  B B6ncODX. 3TO UPOUCXOABT ~3-k BeC6MB ~ a n 0 f l  BeponSaOm CJI)'- : &OM CoBnanem omoBpemmio 6onmorn quma cn0x-m~ xapamep~crrux 

n p ~ o B b m ~ ~ k .  
Am onn0Mepm.m cnpakwx BWIUVUH npoBepxa m0~e3hl o pa.nencTBe AX 

t ~acnepctaii B prurlaut ~h16oponwnr oosoxpaocrax ocyrsemmemff r r p ~  noMom 
s pqrnep~~~Eap~nerra  

1- 1 f no earbapsa~ WCIIepCm, 5'. --$(?I, -1)s; . 
n-k , . - 

~ - . L T B ~ C T U K U  KpmeCme m a g e m  naxopm no ~a6mrnaM mm& 
~n no s a ~ a a a o ~ y  y p o ~ ~ ~ o a n a s m o m  (a) a wcny creneneB om- 

o pa6emne mcnepcd cmwrome~cn, &m 

OM iu~yla3e c p a n ~ ~ ~ a m c x  ae mcnepepmu,, a ~~~~~~e 
B L I ~ ~ ~ O Y U ~ I X  WBOK~IIEOCT~~.  Kpn~ep&'npmin~ae~ 



me- 

fi:. T%ii*:.. , P . ~ . x ~ , ~ s ~ ~ , ; ~ P W ~ : ~  . . WF?F r.m~reyp ~ ; t s ~ w a  . . so- 
B . @ @ W ~  q n s  S1 &. . Sp. TO-- &ty S-,YBOBH~ ~RB- OC- 
095 ?%%-.aycrqQrao, , , , ;; '-; . . , .:; . . . ' j i  .::.. 

Cnen~sa-o, s a p ~ m  H 

\ .,, I I I '  1 I I I 

1 - ~ ~ o u u p o s a m e  n p e n u p d  s ycnonm mpofi cHmeMx 
XOWePHOM, B a p m  2 - B YOJIOURRX ~ 0 ~ 0 f i  CUCPeMhI yUpaBjleBwr. 
ye XI - n p o u 3 ~ o ~ ~ o c n  ~ p y m  omior0 pa6o~ax3mem, m. nea. 

Cpo~nocrmma amxswoir .law On@, Zen. en.; 4 - c p e m  h e m -  
.+.sap&~aaa ivra~a, nea. e#. .. 

IIpo~eps~e ~ m e a a o c m  paMwAn 3 a a ~ i ~  nom-efi npon3Bonm- 

~ ~ & f i . ~ & u 2 ~ e ~ .  
., ~. ,, , . 

3admue 2; C u e m  oqeux~ s$@ema~mcr~  m o f i  ~exno~~or rx~  oogepxanm 
~ H B B  xpymom pommro cKoTa npous~~mrrcx cpameme cpennerv seca 

E~vpmimax~&(X,) a cpemiemnoBbIx ynoe~~auoga. Ha opay xoposy (Xz) no 
x o s s i i r n .  B nepsox xodmse ,  r e  Qepw p a 6 o m  no m . 2  remono- 

300 dopas u ycraso~uexo, YTO zi = 400 m, zji;z =27;0 4. 
M xosnirme, snenpmmeu &orpecim~y~o T ~ X H O ~ O ~ & ,  06urenoia- - 

a no~ryseabl cnenymuue nomanmi: XI = 600 IT, Xi= 

'KB pesymm aumm nonysena o h e -  xosap~a~~onnas  MaTpqa 
- 



B m 6 m e  XI - K O ~ @ @ W U ~ H T  aBmwoMnn; X2 - K Q $ @ @ ~ ~ R I .  38ew.1~1~ 

encm 
IIpn noMorw ~ ~ ~ e p n e ~  X o ~ e m m m  n Saprnma npoeepb= m o ~ e 3 m  o pa- 

came BeK1.opoB c p e w  snarennf w paeencrse Konapnaqnomx mqq. I10- 
onsire nonysenmxe pe3ynbmTbI n c n e n a k  B~IBOW 

qpwrmrue .  K w @ @ m e m  a s m ~ o m  = CO~CTB~& , 

06maacynl~arcamrrana' 

L - Kw$@mnem 3 a e ~ m x  cpenm = c y M ~ a  o 6 ~ u a ~ e n x m  no m x a ~  
C O ~ C T B ~ E L ! ~ ~  KaEHiwI 

+emmnocnr ero p a 6 m  6 ~ 1 0  npoBeneno ~b160po~0e  na6moneme necarn 

. .. , 

B ~a6nnne XI - WCnO IiPOAaSUOB, Qm.; X2 - T O B ~ ~ O O ~ O P O T  H& OW~OKI T O -  

a;: mc.  neH. en.; X3 - mepxcm 06pame~m na o m  py6m msapoo60pma, 



- .  
Zk = '=1 

n-k' 

&la Bcex nrueammx ppmepnes L, L' n fi npe,vnbnue 3 m a s m  npa 38988- 
M ypoBne xlaqmocm a ,  msemoM o h e ~ e  su60pm n s npewonaraeMoM 



-A 

Dome mro KaK npn no~omx o m m  l13 PaCCMoTpenlIbIX IcpmepueB ynanOc6 
B ~ I I I B ~ T ~  axoafamme H ~ ~ B M A ~ A H I I ,  q - a ~  yIcsIIcimm ~ ~ T O ~ B ~ I C  @06am- 
m e )  orremcri cpemero 3aagem n hcnepcm. npa mu,   ax yxte rOBOp~OCb, 
s i c n o m w x   LIB^ OCHOBWJX nomona: B R O M ~ H L J ~  wasem i(rpy6ble om~i6m) 

,, . 
B ,grurnoii @opuyne k - m wcno rpy6q om6op, k 5 a x n  - e c n  y~ 

sacn OT IlpomBenemm a x n ,  me n- o 6 b e ~  ~ b I 6 o p o ~ o i i  COBOK~IIEOCTE, a 
a - HexoTopaa (P~HKQU  em- 3pCopem BM~OPKH (U, 3~a '1em KOTOPO~ 

e n n o z e d  BKA~O- 
0% ~ o m ( P r n ~ p 0 ~ ~ ~ -  
m w m m  3apBHee 

.~ ~ 

(2.6) 

COBOrtywOClZ MOIyr 
. . :,,. . . - e + m b ~ ~ n a  ~.xpyme.xapemepu- am- 

~ % ~ ~ K o $ , @ B ~ K ~ ~ ~ o c T I I ,  nanp~~ep,,, ~ e p a  e p , s a p ~ , ~ a w a a ,  Memima 
I l I ~ p o ~ o e  pacnpocrpaneEne npn -onpenenenmi y c ~ o i h m b ~  oqeEox nowam 

Tamce nonxon Xy6epa, npn KOTOPOM nc~ioab~ye~cx ~ e ~ o m p a ~  UCXO~HBII  emm ma- 
mk, OnpenenxeMm c ypmm cwne&.ioBCOpeHKgt> & M C T U ~ ~ ~ K O ~  C O B O K ~ I O -  

m (5) (CM. naparpe 2.4). ~ m &  B ' ~ M  c m a e  I I O B T O ~ ~ I C B  (nuem mepa- ~~ ~ap-), B npZlBQWT K.HalmyYnrFM, OQeWM. 
. . O y q m  cpedn& tiz~um~b ... ~emodyXy6epa @ O ~ $ B O ~ X  no 4op~yne 
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oweme sxonf purpecc~oaam ammxa (namp ~w+$aarern~ m); 
scmop-cmn6ev w~epnepnocra (nxl) - ~ehmp ommos, xmapwe nnnm~ol 

B urn-mem p a .  

p i c ~ e ~ a  ~ e m a  oueHox K O ~ + @ R ~ ~ I ~ B T O B  perp* A = (ah a];...%) DO 
a m e a m m  rceanpam~ acnonqeicx $op~yna 

(3.4) 

. . . . . . . . . . . . 

onann;a Y: - eraa~+-e l a a m  npe 
wq- PePwew - XJ) ;  &.- C T w y m o B a n B w  K @ Q ~ ~ B -  pelpee- 

uwyr 6- Bb P M c n e ~  BCXW ~'oneaymmeii cxcrmhl$ss&: 

I = 8 + B2rz1 +...+ Bmrnrl,~ 
rm = a 5 2  + B Z ~ U  +...+ B,rmz,J 

.om= hm+ Bzrz,+...+ Bm . 



IIOGJX@ mro K& ~.&CCTUT~AO O ~ M O  ypmxewe p e p e m  K nepmme- 
m e  xapamzpxcmiu K O P P ~ ~ ~ E O -  d, H W ~ X O A I ~ P ~ O  y6emm~11 B aAeK 
sawmm m l r y g e  pqnam?. 

~ H B W O C T ~  ypamemu perpeeam B qerrw, T.e. H y n a  nmow 
. ' . ,gb ;:,&~,@C~,,=+; & . i i i i ~ ~ - Q a , . l l q ~ ~ B e p x ~  80 ~F-K~BI~PUO @mupa Em ~a 

i~.' P a  opm'm f ( 0 & b e m ~  pqeccuu p e e m e m o  oTIIYmeR OT qnz. 
Am nposepxu 3Ba¶z%bmm~ o~neabsbnt K ~ @ ~ ~ B  p e r p ~ ,  T.e. m o -  

T& Ho :a ,  =0, r e  j =  I$ ..., m. xmopsym t-lcplrreprrg c T h r n ~ ~ ~ %  @amme- 
cxoe vrageme ~ m p o r o  ~bmacnaw~ cnwymxq~~ 06pa.w~: - 

t, fc~))= a, IS#,; $2, = S& xcu; SL = (Y - X A ~ ( Y  -A%)/(. -m -1) (3.9) 

1 1  me &j - cpe- ourmiji -wears p q w m ~  a,: 9- - ou- cpemem maupam 
o d m ;  c, - coorac rc r s~me ~m~mracary a, wlm- moremu nmpmw (XrX7'. 

n 

a30M OCYI9eCTBJIBeX:.B IIPOBePKa 33a¶UM(X+TB D&PA6lX A 48- 

Koppensm. IIpn  no^ ~861nimoe maserne onpe~mtmx 
60w, paBHorO (n - m- I), apacremoe 3~a=xemerq,~~epm 

MHOXecISeHEOm K O ~ ( ~ @ A ~ H ~ H ' I ~  ~&cp~nH& (@M2:.:m) w 00- 

oxecmemom ~03+&q~ema ~oppmmm (&,I...;) one&maezec~ 

o sftamoclrr MHW-OM ~w@@mpiema aemp- npu- 
ony.c&, eorrtr F p >  F, rcna sa~an~oro yposm 3uarmr~nacw a .E 

= m  H vi .=n-m-1.  

3.2. npn~epbl peruetlm rnnoeb~x samq 

qa nap= K O ~ @ $ H ~ A ~ U ~ B  ~6ppennma n wa+emra p- 

TTO O T X ~ K O M  (Y) mmercff 11ep~ax nepeMemm (XI), a =~umo Ha- 

EM 7-e rm ~~08(ecmeumii ~03M- n e r e p m ~ ~  n 
. npomammpye~ n0nyx-e pe3ymm u cAeaaeM meon. 

m o u e v  leclrom ~ o p p e m m ~ ~ o k  c w a  pacmmaeu cne 



- moxtecr~enmii x o @ @ n m e ~ ~  xoppemwn (R) 

C n e ~ o ~ a n x b ~ o ,  ~~1136  ~exny @ K T O ~ H ~ ~ M H  npmHaxaMu u  OM ECH~X, 
nocxomrcy 31xareme moxecmeHRon, KOP$@AW~H%~ mppemm 6 ~ x 0  K em- 
mqe; sapuaum p e 3 y m ~ a m o m  no~a..a~enx m 68,8 % onpeamaCIi npmarca- 
m - 4 a m p a ~ n ;  

- r a w e  ~ m $ $ m e m m  n e ~ e p m a v x  p m m  coo~senmemo: 

Ha  om nepBom +-pa n p n x o ~ m  48,5 % 06mc~emoft micnepcnu pe- 
~ ~ J ~ T ~ T B B H O T O  nomamm, a na.nonm BTOPON 4mopa  - 20,3 %. 

B ~ O I I H U M  nposepgy npasmb~~ocm pacg&o~ . . 

, R' = r,; + ft = 0,485 + 0,203 = 0,688 (683 %). 
. . <  ~ . 

T- 06p&hf,' m a  $&~06acas1or npaMepzo 68,8 % Bapnam pmym- 
IaTBHOrO I I O ~ a T e ~ .  . ' '""i "' ,, ,, :... 

roqe-  3%a=n$i&.fa n a ~ c i & x ~ i i 3 ( p Q ~ r m m ~  tcoppenmmn no Z - K ~ ~ U K I  :\ *.(r,:,:,,2. c.mKInne~,. ~ . . , . .,.I. 

, , ,  r t =- 
m, 

rne m, - om6m uw@@smeara mppenqm Ec mxom no $op~yne 











B mecme  sasucu~oir nepe~enuoii s namloan npmepe 6yne~  eblcrynara ee- 
cpe~neti sapahmoii nnam (VARI), a m e  xpym rrepebrem (VAR2, 

VAR3) shrcryniuor B Kayecme Cpampos. JIocne sbi6opa nepebienmx, ywmyio- 
mux B m m e ,  xa 3~pane I I O B B J I I I ~ ~ ~  ORHO c npe@apmensnxnm paymranum H 

npe&mraeM6SM na60po~ r$yXm@ m na~~b~eirmen, a n m a ,  
B g n a ~ ~ o r o s o ~  ome (puc. 3.2) conepmrcrr nasaabme P~YJHTBT~I  @om 

~onyns cthhioacememaa perpeccwo (Multiple Regression): 
Dep. Var - 3 a e s c ~  nepeMemax Y: Multiple R - a m o x e c ~ s e ~ ~ b ~ B  K O ~ @ -  

cpnmem m p p m n u ,  R = 0,896; Standard error of estimate - mamapmas 
o ~ ~ K ~ ~ o K c ~ ~  26,7 5%. 

-Kpo~e mm, B owe yrra!iax mo6o- wen ypasnea~a ri ero amzapmas 
o d s a :  Infercept - c ~ o 6 0 ~  e n e ~  ypmneMla pmeH 99.17; SM. Error - 
c r w a r r  o m 6 m  c~o6onnom waia  paena 16,09 %, 

F-~pmpziii @mepa pmeH 55 upn sume m e ~ e i i  C B O ~ O ~  B 9ucmmie 2, a 
B sna~exa~ene 27; pacremoe sxaqeme t - ~ ~ m p m  arm oqemar ~ H ~ Y W M O ~  

C B O ~ O ~ H O ~ O  'iJICHa pmE0 6,16. 

, ~~ ' . beb. vex. :." mci*ie B : ' ,8~6m65z r - 55,01162 
1. . . -  . as: .aQZ95314 . df - P,27 
Po. of cases: 30 edjruted R*: ,78035707 p = ,000OOd 

~ , , , . . ; . l j . ~ : ~ d . , e ~ ~ p z  of ewmete: 26,66?4+284 
mteteept: d#,16~19k776- 3W:~t tb t :  '16,09071 t i 1  .i*) -6,1629 P i ,0000 .,:. . . ., ;. . . ,  .., 

.? .. ,. . . : , . :  i \  . . ,.,I: !,.' . : , ,: . ~ . , . 
(aimiffcant beta's m e  !&guighsedi 

~. 

~ o ~ @ C p m e m  ~ ~ T ~ ~ M W I I L L ~ ~ R  @= 0,896 MOXCHO p m o m ~ ' h  "a 

M H O X ~ C ~ W H ~ ~ ~  K O ~ @ @ H W ~ I ~ T  A a e p -  
ME18a.w~ paecx &= 0,803. He6omrnoe 
pamomme BWHHK~~T 3a C Y ~  o m -  
ne-. Cneaomem.no, m AW nep~om 

nPmWlTW ~ ~ H O  
13,2% o & b s c ~ ~ o i i  r m n r e p ~ ~ ~ ~ ,  a Ha 

Aomo BTopom a m p a  - 66,R %. Ha 

¶TO B A8HHOM CJIygae B8pIlUEx 
a x  ~apnaqneri npow3~0-0- 

ro oma rcaonrcy Continue, e.eprreMcn B npenwpyzqee OKHO 

." w 6 e p e ~  @ymqm Residual a ~ b s i s -  +II-3 OCWIXOB. Ha 3K- 

O S ? ~ :  O m ,  ~ o n e p m e e  nr- rpynn qposerryp am manma O ~ T K O B  
4). &GC.M~NM xeuompble m HUX.. 

saq-~ynna npogenyp STATISTICS B ~KTUBIIOM ome (pnc. 3.4) nosnow- 

@w,- ma-mum; Casewise plot - noclporrrbie rp,a~$xm; Scatter 
; ~ . w p a w b ~  paccemm; Hl6tograms- r a c m r p a ~ ~ ~ . ~ ;  Probability 
=seWmocTwre rp@m; Bivariate Scatterplots - nnarp-s pacc&- 

ramme 3aBUCwayM nepeMew.  
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Dq. Tar. : viru & l p i l 6  R: ,896076SZ F- 5q.O:m~. - 
R': ,80195314 dL I Z,t? 

Ho. ef ,saaca: 90 adlmrted Rsi ,?8895107 n - .000(100 .... . , . .: 
Stmde~d CILO~ OE e a m r e i  28,662949284 s5 

npmbfepapacc?&oTpuM npoqegypy FYe&&.Bnd 
B pacapmmeMcn owe' none- dnmp, conepmw ncxpgwg& 
cmoP'nepe~emoP w anasenm 3 ~ 0 t  nepe~emog, I I O ~ H ~ ~ ; I @ ~ # ~  

HWrrP@I'peCCIIII (PEc. 3.5): 
Observed value - na6monaeme 3 

m e  3xare~m (YJ; Residual - omaTm 
sosarr~~le 3ifasem nepe~emos S t a n w  
sew ocrarrtoe;-Std. Em. Pred. wl - -#ce6ri* 
n apyrne xapamepk&%.&. . . , . . ,, . "'; ?, , ,, <:; .: 

pame x B X O ~ m  oqmoK K * C ~ H U B ~ & ~  p m e c & : ~ q ~ ~ ~ ~ .  % 
M o m  ( ~ ~ J I A I  ommom) (Residual aaalysis) no3~Onnm 

HO o n e m  6momb CpameCm a p a c c m  .3nar&,a% 
Jmro B Memo MOWm (CM. pnc. 3.4) nyrmo 8ar6pan @-: 
fmoma Dl. B pa3sepqmcMcjI ome 6yner n p e x m e n  cn 
(puo. 3.7). 



Cyw no pamonoH(enum mqex Ha rpa@me, xpmo p e p x n a n ,  m t  nocrpo- 
ermas pwpeccPio~W~ M O H ~  zopomo armpoRomnpyeT &-I[R~ szaqew 
3aqcm6ti nq@@u3oiiii 

3udunue 2;IIb npmnemim Hlcsce munrew o pa6o~e 25 qemq,mr%& upon* 
~0ppWXlIEi~HHbni ZZWJEf3 s38XMOGga3Ii W3ySaWdUX l l p ~ ~ B B  ~ O B Q S T ~  

tmpmry uapmx ~oppemW3 (R) na x-e rayJIbmmmmeapEocrn h m p a ~ .  
I I o c r p o ~  pe mneikme perpewxoflliue M O ~  ~ T Z X O C ~ H O  ar?unrrca 4, 

offay - no wayemma ncex $~~ npmia~o~, w e~opyw - 6e3 maremti 
npE131I8KB, . -~ UOPO~e(8fO ? d y ~ l b m & ~ ~ f o G T & .  Y& per- 
p e m ~ ~ ; . ~ @ ~ g  3i6.E':. ~ ~. ,, . < . . . , . . . . .- : , 

CX: XI-+- y p O ~ m  P e ~ t m ~ ~ ~ ~ ~ ~ w c r i a , .  %; xZ - Y R C I I ~ ~  B C ~  

-'B co-e pdo~amnpurj X j  - pajuep a BO~HB[P&~FG@~ Ha on- 
pa60mma, TKC. Hex, eg.; 4 - ypoeem Cpoxqoo~na¶, n e ~ ;  a; & - o6opa- 
O C T ~  ~opawpyemax 060po~imx CpencrB, me%. ;. 4 , .  

.'.:!' : 

.peUrL.nue. 1. Beegeu B ~ a 6 n m y  aCxOnnk3e 3Fia¶e& n@eu&iwX rpxpqp 
 me @&a c mseHeu P W .  Ha rmmiof n a n a  mcrpyMevB -M 
o m  Analysis u B pacxpmmeucn o m  ~i16~paeu Statup P d  haonym Ba- 
tisties npoqewpy ComebUon matriees n QennaeM no moqxe OK. 
pPqtssmeMca ome (pnc. 3.8) mm+y> am garayi n e p e s n e  nonmm 

nocrrpoena uaqxma xoppeqwi&, @iHpaeu n rU.emcaeu Ha hgonxe Correla- . Ha 3~pa~e,nonemn o m  c MaqMwii nap- xoppemL, no3BOIDm4& 
o ~ e c n o ~  ~ e L ~ o i i x o p p ~ o ~ ~ o i r  CBT uewy np-. 

Puc. 3.8. OIWO ~ o ~ y n n  Correlation g e t r i ~ s  
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TIocne mm umnony4cHbI oqeaslr uapaux KO~@@ELW~HTQB rroppennunn, He- 
0 6 x o m o  n p o w  ax 3 ~ a s m i o m .  Am m Ha pnc. 3.8. O T M ~  @ n a m o ~  
nposenypy Corr. IMa* (dispkq p & N) n ~~e~ no gnasmue OK. 

B pasnepmeucx ome @no. 3.9) noaemx ~ o p p ~ o ~ ~ ~  m~pnixa, w- 
tIOllHC%T8S YpOBHXMII 3HaPIWOCTH PBCC~HbIX ~ @ ~ ~ B  E(o@eBSWK. & 

1 0,29 0,52 0,Sl -0,3 

npoeeprur nmomxm ~ o c n o ~ ~ c x  xcpmpneM Ywmca 

oe~opp- (r12 = 0,288 r15 =-0,379), a3 pacciioTpe~m cnenyeT yna- 
e&eatiyro Xz, T ~ K  xap y ~ e e  d e e  c m b  e 3aar?cmoZt n e p e ~ k o i i  XI. 

o m e  nepewimem raopyneir (PC. 3.1 l)'sai6npaw M O ~ ~ I E  Multiple Re- 

Cluster A n a m  
Mullidimmnshaal Scab 

. 
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B paCKpbIBLUeMCX OKHe YKEjbIBaeM 3 a B A C m  nepeMeHHYH) XI U HWaBUCU- 

Mare nepeMennble XZ, X3, Xq, X5 IlJemae~ no mome OK, a Ha 3 q m e  prueopasu- 
B ~ ~ T C B  omo c O C H O B ~ M U  IIpoaenypaMu perpeccuomoro a n m a  (puc. 3.12). 

N I U s l S  R9iC-l.. -U 

PI-. ..r_ ; v m  L-L-I. L i .'311'110 1 * O,r*m6 
W: ,$W8266G 6r - <,20 

I.. or -: z5 -"*I.: , ~ I 6 l S z ( i Z  n - ,rn*lBS 
,-a -ox oc """-: . , M O s , X ~ S  

Dep. Var - saeucwnan nepeMeHliaa XI; Mu.%pIe R - ~~0xecTBenmfi KO- 

3@@umem ~ o p p e r r s m  R=0,739; Standard error of estimate - cmnnaprnaa 
omu6m a m q o ~ c ~ ~ a x u u  A =4,36 %, Intercept cso6onwrii wen ypaB,enm 
LIO = -2,244; St& Error - CTaHAapTHU o m 6 ~ a  C B O ~ O A F I O ~  mena = 18,56 %. 

AH= nOJryseUH6IX pe3y 6TaTOB TlOKDbIBaeT, TI0 CBarb M e w  ~ ~ B u c U M O ~ ~  S nepe~ennoti XI Wosena pema ~ I I O C T H  npom~oncrsa) u (P~KTUPH~IMU nepeMen- 
H ~ I M U  (XZ, X3, Xa, X5) n o c r a m o  Team (R = 0,739). Cynx no oemmme mroxecT- 
semoro ~03+@?1nfema n&e~~~t lawu (RZ = 0,547), Bapuaum XI na 54,7 % onpe- 
n m n c x  paccMaTpmaemmi @amupa~x. 

rIm6b1 nonymm na 3~paue caMo ypmneme perpeccm, B ~ K T U B ~ O M  oene 
@uc. 3.12) memeM no mtome Regemion Summary. 

Pqmmm pacscron npmenem na pnc. 3.13. ~ ~ I I C J X U M  EX cmcn. Ypa~ne- 
m e  perpeccnw 6 y n e ~  meTb BUR 

Y = -2,244 + 14,038X2 + 0,073X3 + 5,527X4 -0,037X5. 

Puc. 3.13. Y p a s ~ e ~ u e  perpeccw M ero ouenlcvl WR nepsom BapMaHTa 



Ecnn c p a s m  ero c ypaexenueM, paccsmaawIM .am nepsom eapnarrra am- 
nU3a, TO MbI YBUAUM, 9TO ne3HaYKTe~TbH0 E3MeHSDIXCb 803@@EUlieHThJ PerpWCUU 
rn ocTasmuxcn nepe~e-, no onno8peMeHno nosomno cnmno If3Mennnocb 
waserne CBO~OPHOM snena ypaanem. 

Ouex~a noaoro ypasiienm no F - K ~ H T ~ ~ B K )  m e p a  noKa3bIBaeT pscserxoe 
3na~eme F-~prrrepm - F, = 8,154, a Ta6rmwoe 3aaqeuue npn wcne meneneii 
c~060nbI vl = 3 v2 21 U ypOBHe 3 H a W M O C M  a = 0,05 paKO F, = 3,072. Tax KaK 
F, > F,, TO ypaBnexne perpeccm B genm CnenyeT c g a ~ a ~ b  3m- 

I~oETU~HM aEWIE3 MHOHteCTBeEEbLX KO~$I&~I~U~HTOB KOppenfLUUU Ji Ae- 
~ep~ns iaum.  m m  HBM no~ailo6rnx noam Maqma ~ o p p d  @KC. 3.15). 

Hoswe s x a s e m  PKO~@$I~~BTOB ANI n e p e a a e m  p w :  & = 0,387; 
a= 0,426; a = -0,321. ~ o r o  9~0661 onpenemm. BlIEIIIHae o~nebwpx i p a ~ ~ o -  
pos Ha sasucu~yro nepeaaexayra, UCWCJIBM = m e  K O ~ @ @ ~ ~  nerepMwa- 
nuu (?/I: 

r: =ti3p3 =O,516xO,387=0,l99; 
( r: = q4P4 = 0,508~0,426=0,216; 



3necs: XI - n p 6 m  OT p e a w s a q ~ ~  npony~sm, TUC. nex. en.; X* - 0 6 a e ~  
peanmommoii npoqmmi, mc. w. en.; X3 - mub~ mBapmbmTepmablx 
uemrocreit Ha ~ o n m  mna, m. nea, en.; X4,- cpemma, u c n w m e  Ha pasen- 

- me apomoncm, mc. aex. ea. 
Paccmaiht 3aasewae F-qmqm npn a = 0,05 u c em noMomx, oqexm 

mamMocn ypasxemra perpeccnn u binmegnmioro ~03@@~4umm Koppemmm. 
I I p o a a m ~ ~ p y % ~  no~rys-e peaymmm u cn&e nbwow. 

3&ue 3. IIo ~o d n .  3.9 06 yposne qea wmopm 0ra:mmx npom- 
TOB 3% pm JIeT nompo%~e ~ ~ p ~ l r y  nap& - ~ ' d p p e m d  (R). o u e m e  cymec~- 
Byowe ~ 3 s a ~ a c m n  ~ e x n y  ypo- 4ex aa pa3nawue BUAU wbnopnioii npo- 
m. ,Paccm* mr$ekqm perpeccxomym ~ o n m  ~ ~ B ~ C P I M O C P ~  y p o m  aen 
olpfofi mnm nme$&m~.,oryposmr nex aa,xpyrne ~u~~&~rwnopraoi+ n p o m .  . 

Oqeme ~aasrmaoc~a ~ . ~ C H O H A O %  mem E M ~ T ~ U L I W  napHbnr KO- 
. . npb rro~onra c m ~ ~ r r r m e e w r n ~ ~ r p ~ m ~ ;  ~, .  , . . 

. , 

~ a 6 n u u a . 3 . 9  

Bce xe06xoaansb1e pacqeru BhmowuTe Ha KOMnblOTepe C EClIOJIWOBBHneM 
cneuwmom naxeTa npm- nporpam STATISTICA. I I p m ~ m  p d m  
c o o ~ ~ e ~ ~ ~ m x f x  ~onyzeByacne98m&e a noffcxme noJryseHme pesynbm~bf. 

3 a d m e  4. B xwe nposenem Mnoxcecmexxom Koppemqnomo- 
a a m  6 u a  nolFfreHa cumMa r t ~ ~ e i k m  ypaBaend OWN- 

K O ~ @ @ ~ ~ H T O B  perpecCBH ), 

0,99Z=& + 0,9388, + 0,90784, 
0,955 = 0,9388, + p3 + 0,930p4, 
4937 = 0,907p2 + 0,930& + P4. 

PaccmmilTe snaaem r n a x n a p ~ m u p o s ~  ~os@@wueam 4 n no- 
sa~ncmoii n q e ~ e ~ o f i  XI B cTaanapmov- 

M ~ T ~ u Y H o %  @OPMC p a C C 9 ~ T a k E  MHOXeCTgeARbLe, K O ~ @ @ E I ~ U ~ H T ~ I  ,JIeFep 
H xoppemqisi, noscam nonyyenme PeayJlbTam. 

. , 

m (n= 30) 6una 
. . 

nepeMeHweol (npemmcpMU) - X2 a Xj, p m d  MRO- 

+ a w d  n m p w m a w x  ~ o p p e m m ~ .  
L Ha O C H O B ~  xpmepaa Cxene~opa osemrre 3HasraaocTb MHOXSTWHHO~~ 

$f&UeaTa n&phla~aiXau mpA ypOBHe S H B ¶ U M O a  U = 0,Ol: 
.&cToke G n e n u e  ~ ~ o x e ~ ~ ~ e m o i i  perp&wu B mapmuposarraoM 
6e n noxcmre cmcn e m ~ n a ' p ~ ~ q o ~ .  , ,  , .  

rurue6. B peiy~nm~e npmegem perpeccm&tom .mamma no 

Y = 70,49 - 0,004Xl t 0,182X2 + 0,203x3, 
" m w c  @mmadm o&ma BBn, %; XI -mere 0 6 a e ~ a r i p o ~ a  upomma- 

., X2- m e m  o6scm npopymm cemcxoro %:. H- m u w  o&em 
msomo6opm $6. - ... 

~ n . :  al=-0,004, tp-0,136; 

o m  nonyie~~og p ~ c a o ~ o % :  Moflemra uenox 8. 

cfenew T ~ C H O T ~ ~  CB&~U M- ~ Z F B B D ~ M O ~ ~  BBII w paccMaTpRBBe- 

. 
59 



Q m p &  a n m s  (@A) n p e n m w e r  co6ofi c o ~ o ~ y w o c n  anmnoa, xoro- 
pHe aa ocHoee peam~r6 cymemyrowrx c~zrrsefi aa8rm3npyem.m I I ~ ~ ~ H ~ K O B ,  smi 

c~mefi  cwux aa6~110naeamx 0 6 5 e m ,  no3~oirnm B M ~  cKpmue (aemme, 
n a ~ e a r ~ u e )  0606ma~,me xaprucrepncrnm opraaw3aqao~aofi crpyKTypn a Mexa- 
m M a  p a 3 B m  m y m e m a  XBJICHBIJ, ~ O ~ ~ C C O B .  

Mmm + m p a o m  manma B uccnexoea~mcsofi n p a m e  npuxemmtIi 
n r m m  06pa30~ c semm cmm m+op~arruu, rronysenua a&ommom mm 
06061qmwrx npR3RaKOB, O ~ . ~ ~ C A I M ) I ~ U X  BapnaTUBHOCTS ( ~ C I I ~ ~ C B H ) )  3neMeRTap- 
H~IX q m a ~ o ~  (R-T~XHMK~ +mopaoro a~am3a)  m Bapnamocn.  ~ a 6 m n a e  
m o&ema (Q-~exmm~affmpaoro aaanusa). 

. b r o p m  + a ~ ~ ~ ~ a o k ~ % ~ a n n ~ a  OCHOBMBBKITCII aa  ncnom3o~a~nn p e m -  
posawofi M a p m  nap- ~bppenxuail (~oeapxawti). Penywiposamxax Mapn- 
ua- sro ~ a ~ p a q q  aa  rnas~ofi nuaronann ~ m p o i i  pacuonoxem ne e m m m m  
(oqenm) n o n ~ o f  Koppeurqrm arm onema nomofi nacnepcnn, a nx pexymposan- 
Hbre, aecKonbKO y~ bmemxe ~enmmm. IIpH B TOM zIocTynnpymca, rn B pwym- 
T ~ E  manma 6ynm T 6mcneaa ~e BCX pynepcm n3y~~em.1~ r r p m a a ~ o ~  (065e~- 
TUB), a ee aeKoTopan sacma, 0 6 ~ s i o  60mym. Oc~a~maxcx ~ e o k c x e ~ m  sacn  
nUCIIepCIIM - 3TO K a p ~ E O C I S l  BOSHWKBX) M 38 CU~W@IISHOCTII ~a6nmaae- 
MblX ~ ~ ' L ~ K T o B ,  OW O ~ ~ O K ,  nOnycKaeMblX 1 p€ZXCIpWEU IIBJIeWk, IIpOUeCCOB, 
1.e; aeaaxexaocrn BBOJWL~ n m b ~ ~ .  

I$Yi - 

Hernorno o d a n r t o ~  or  MeTona +awupaoro a~ann3a CTOUT ~ m o n  r m m x  
KOMnOEeET @TIC). 3roI ~ m o n  He onrocrrr K QA, xmx on meer c x o d  a m p m  
u p e m  cxome manumsecme ?.am¶. Efo rnamoe o T m e  ~apmosamcx B 

TOM, m 06pa6ome n o a n e m  He penywporramw, a o 6 ~ m a n  mTpnrra nap- 
~oppennqnfi, xosqu&, aa rnamofi nnaroaann ~ m p o i i  pacnonozenbr eannnqbl 
(B MaTpWC? K O B B P ~  - OgeHKA n0JlH0fi AUCIEPCHII). b b W M  CWBaMFi, SAWb 

npenn0naraeTc.x o€-zac~exiue ~ c e t i  mcnepcnn amnrmipyemx n p n m o B  (aeo6xo- 
n n m  o h e m o ~ ) ,  a mneme (aapamepnocnw BO BaaMaaae He npmiu~aexcx. 

npn ~naccu@ll~aquu hberonoe @A MOXQIO s w e n m s  cnepymmie rpymm: 
1. Memod iZU6fIb?X KOnutOHeH?iI (r. X o m m i ~ r ) .  

. 2. Ynpou/enmze ~ m o d b t  @A, 0 6 m o    TO M ~ A L I ,  KoTopme ~OIIBB~RCE. 

pamme, B nepaoti nonoemre ~ ~ J U B T O M )  cronema, 80 npem n o a m e m  u @pm- 
poBagun 6a3uc~fitx 'Kwpaxrec:I(RX pa3pa60ToK @A. 3M Mmm~ o~nmBH)Tca, C 

omoii cropom, c p a ~ ~ a o  npocTmm ~619~cmimmm npouenpawi, a c 
npyr0t CXCtpOHH, OvBKU9eHIlhlMU B03MOHMOCTIIMM B BMneneHIlIl IIilTWlTHbI% @a- 
TOPOB R annpoxcxMaqan @ a m o p m  p e m d .  B xannyro rpynny e x o m  M ~ J I M :  

- o d n @ a m p ~ ~ n n  xodenb Y Cnup~ena, n o 3 ~ o m e ~  B ~ ~ J T X T S  T U ~ K O  OX& na- 
~ e m d  +mop;  

- 6u$a~mopww xodenb r Xonb3unzepa, opnenmposaaa aa mneneme pyx 
nalemmx @amopo~; 



MaTpnua naplibn 
Zq =- 

MaTpaua zcxon- ~oppenmuii (R) 

Marpxua rte~~pn- Mamma 
poaanx~x 3xase- xosapaawil Q 

I Ma~puna cTaRaapm- Pe-posawas Marpn- Maqnua sonm~bn sxage~nir 
ua ~ o p p e m g  (Rh) nm co6memth1x co6er~e~nbn BCKTV- 
xosapnan@~ jSn) wcen (A) 

POB (V 

Mdlpma @ax~op- 
noro o~o6pamesua 
(A) 

0 6 m e  &%KTOP~I B5IP;elUIIOT IIOCJIeP.OBaTeWE0. nep~b13 @TOP, 06%ncwrm~G 
nan60~111ym A O ~  Ancnepcuu ~ C X O A B X X  nepeMembIx, 3 a ~ e ~  BTOPO~, O~%BCHXID. 

4x.G cnenymmym no senmnne Aonm Aucnepcnn, n r ,u Ilpoqecc BsIpeneawr 06- 
IqHX ~ ~ K T O P O B  MOYeT 6 m 6  npepBW, eCIm 06~xcneaa AOClalOWaZ n0lUI Aucnep 
cna 3ne~emapaarx ~ ~ K ~ H ~ K O B  

B xone anann3a Bancnoe 3~a'1e~ne npao6pwaw oyenxa AocTarowocTn mcna 
BNXerIeawn: o61qnx (naTe3~~hIX) @ ~ I ~ O ~ O B ,  OXa HaXOAllTCX C UCIIOiJ630BWyeM 
?pmepaes 6ap~nen.a z JIoynx. Anrr MeTona rnaBmrx xoMnonezT npuMemeTcn 
~ p u ~ e p u G  Eap~nena  



IIpo6ne~a npamemn dtnnx @mopo~, Bcaenmne o & a e ~ ~ o c ~ a  ld~~epmwa a 
pa3noo6pmwr M~TOIMP- ~OAXOZOB K ee pemem, B XWOM noco6m Ee PC- 

caaa~pme~cn L16.221. 
Ha ocuone M ~ T ~ H U H  Cp-nom o m 6 p ~ l ~ f : n ~ a  (A) (6e3 spamews ~JXB no- 

oxe spamem) o n p e n e m  maqem rnmm @-on no BBB[ROM~ n3 Ha- 
m n a e ~ x  06aeuroa. IIpn ycao~an, mo B afam%e ocrmTcn BI% rnaBHue @=- 
mpar a wx qacno p ~ a a ~  wcny snewmmpehrx npm~agos, MaTpHua sn~~emii 
rnanrrsx @ ~ K T O ~ O B  onpwensm part F = A-'z~. B nr,ymw cnpae, KOTO~JG m* 
mats W e e  ecwmeKabtns Ann OA a acc~pcnaerrn qame, namo ramma @m 
~ o p o s  3 ~ a ~ u 0  Memme nama ~ n e ~ e w a p ~  ~PHSHBKOB (r < m), n w a q a q ~  

~~: l'!!~;! ., ~ .. ,~ ' .  , .. 
HPUMCP 1. ~ ~ w a e e ~ ~ x  Mwpfi~+ H&P& mrtplba, npex-w 

w: XI - ypoeew ~s1pa60m na omom cpefiuerogosoto p- Xa - yga- 
new p e a d e n m o m  npo&mai~, %; X3 - y p ~ e w  .$o~~~omrmga ocnoen&iipoe- 
ms, dmeR. e a  06pam~ ~ m m e ;  +m ri @@~opt@a aaawsc ~cxo@as ld~~pm (3 
Llpo- rn ~ c n o r m p o ~  . . 

9,26 9 , s  mi, 10,81 i' I 
4 t 

xT = 13,6 10,16 1172 k 8 5  
. ~. . . : 1;45 ' 130. . 1,65 



4. M a ~ p w y  C O ~ C T B ~ H H ~  BeKTOPOB OlQeAenMM, p e I U W  CBCTeMbI JlXHekHblX 

ypaL7~eH%, KamrrOMy H3 C O ~ C T B . ~ H H ~ I X  mcen (A,) COOTBeTCTBeHHO. TaK K m  110.406- 
HKIP CHCTeMbI V ~ B B ~ H &  UMeIOT 6ecxo~emoe MEOXeCTBO p e E E H U 8 ,  K a m r r d  piu 
OAKOMy H 3  HeH3BeCIHbIX lIpH3HaKOB ~ Y A ~ M  3 W a B a T b  Dp05i3BOXbHOe 3Ha¶eEUe, Ha- 

qmep en-: 
nm 4 = 1,798 m e e M  

(1 - 1,798)ull + 0,58lu~z+0,154~~3=0 U I I  = 1,262 
0 , 5 8 1 ~ ~ ~  + ( I  - 1 , 7 9 8 ) ~ ~ ~  + 0 , 4 3 9 ~ ~ ~  = 0 uzl- 1,469 
0 , 1 5 4 ~ ~ ~  + 0 , 4 3 9 ~ ~ ~  +(I  - 1,798)%, = 0 u,, = 1,000 

rn Az=0,875 
(1 - 0,875)~12+ O,581u~+ O,154~3z=O u3, = 1,307 
0 , 5 8 1 ~ ~ ~  + (1 - 0 , 8 7 5 ) ~ ~ ~  + 0 , 4 3 9 ~ ~ ~  = 0 uz2 = 1,779 
0,154~1a f 0,439~22 + (1 - 0 , 8 7 5 ) ~ ~  =O u32 = 1,000 



C umro Cionee msrroii oaemn ctpymypu m o i i  m ~ B B H ~ I X  Komoxem 
~ o m w  npaMeHaTbcs c n e m a m d  ~ m @ @ m e m  ~POBHX ~ Q ~ O P M ~ T E I B A O C I H  CD. 

ma~mmmnx ee meMemqmu ~ P I D H ~ O B  

Xu3r 



0ne~1Ka S u p noxrsepwaMT npasmnaoc~6 Ixposenemmx sbmucne~ali, EX 
mKcaManbnoe pacxowerme noc~re Bmomxenlm Tpex m x o e  mepwsm lie ape=- 
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T a 6 n n u a  4.3 

Bmpol quun umpa~uu - KoppennqmoHHan MarpuUa B remeprol meneHu 

d=Ino) -a(Z) 

0,010 

I 
- 0,oOo 

0,008 

apj = P , I ~ ~  

0,904 
1,000 
0,585 

n p ~ 3 8 a ~  

XI 
X2 
b 

SF) 

4,140 
4,574 
2,671 

Pf) = R ; s ~ )  
4,140 
4,579 
2637 

R; = R;R; 
XI 

1.514 
1,664 
0,962 

xz 
1,664 
1,836 
1,074 

X3 
0961 
1,074 
0,635 



Maipma nepBm ooTaTo4Hba ~or@@wqrrem~ aoppenaquA co~epxm ewe 
~ommstro 60mnule Berm- n Bnome nonycKaeT ouemcy smpom rmnoro 
@a~~opa.  nocneay~oqee BbmonHeme m e p m  aaanornmo nepso8, m- 
KO 8mncnems n p o m ~ o m ~  ~a WIIMX MaTpnqbI OCFBTKOB R1. 

B m611 4.6 n o w e m  6orree rpydste ouemzi 3neMewroB w6cmemiom WKTO- 

pa, WM B rrepeoM cnyYae (CM. m6~1 4.5). T ~ M  He MeHee, u ~ e p 8 4 ~ 1  npepsaaa c yse 
TOM Tom, '60 3JIeMeHTbI ~B~llpyeM0k MaTpW pe3KO CH5XXUOT CBOKl 3HaYII. 

M+ n Tepm m a x ~ n m ,  B TU xe  apem 3ai1ma.n ycnoBHom npmepa no- 
nycKam pamiqnym menenb npu6rnxe~ll~ anmmrecxnx pe3ymmro~, earnno 
J ~ M L J X  no .. yxe ~ H ~ X O M O M ~  mropmq. 

en I ,  a menno: npn nOMOnlH nepaoro n BTopom r m m x  @ m p o ~  
BocrrpomBeAeria 061mcim (ha = 1,720) H noqrn aa 60 % y~mocb 

H N T ~  Bapnam 3ne~ewrap1lb~ npmna~o~  XI, Xh XJ 1,412+ 0,366 

0,134 -0,010 -0,191 -0,383 

0,010 -0,023 0,058 - 0,079 .(-0,383 0,079 0,462)= 
-0,191 0,058 0,198 ] [ 0,462 

-0,013 0,020 -0,014 

,020 - 0,029 0,022 
0,014 4022 -0,015 1 

loreaxe 0 6 0 6 ~  m x n  pememfa amasti ~ R O M  rmxb. @aeropon, 
IWQCTU H xapamep~ocm nm Kamoro m 3ne~enmp~m Xi nI)mHasoB 

Ta6nnqa  4.9 

W X K ~ K O  m m m a  PT naqim wcxo~~iofi 
Xh (npme~emza B cg06~8~). 2x1 M W ~ O  n p o m ~  &3-3a noyme~oi i  
q- p- H o%pycmd. B cko61cax np9se~ew.1 nepmmwm- 

e LWFWW 6 m w i  m w o r o  npmnaKa. C~WCTN n xapaarep 
emu nm- npw- mrrepcua np-, . p m e  emnrwre 

, 8 ,  .!; .. F=(A~A) - 'A~z ' .  , 
t2 < =! :b?a'..;;fi;; - , ~, . 

e sapa60moii ~ W T K I  - X, @on. CLUA) r pm~epy nonyu~e~oi  3a Mecan 
e paeseTe na omrdxipa6o~xarX2 (b. CllL4) (dn. 4.10). 
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- 
3abw 8. Tlo 113~ecmoiimipme @-~%!?yso~ (A) nompoh swqome- 

aemrylo m p w y  napnm qpami3 (a n onpenerm, a a c ~ m o  xqomo oxaowcbl- 
BaeT aCXoDSyK0 1MaIpPLIly T.6 E&WE ~a?p~lnyKapp-om OcraTXOB (KR7 

0,910 0,906 0,910 0,906 
-. 

2 - 
b0C. ' 

0,906 0,878 0,906 0,878 .r ;,'. 

- &banwe 9. Hcnoxb3'J'x xmn rnamsac $ a ~ ~ o p o ~  no rrpmenenim~ B 

~a6n. 4.13 m h a x s e m  KamM, 06068w~e m q e m  na6opa n p u m a o ~ ,  %om- 
secmmio o~mrnnmx ~ K O H O M ~ ~ C X H H  ~ O G T  Pec@nm Be~~apycb, B o,qno~ na- 
Temaox n p a 3 ~ a ~ e  F2 - ~ ~ K O H O M ~ ~ ~ G K ~  pocn,. n o m m  Tpeur( saaxen& na- 
~emuoro npnsnaa na rpa+llrce, cnenai~e ~ b m o a ~ .  

T a 6 n ~ u a  4.13 

IIpn pememn ?anam ucnosm@~e n r r a ~ ~  npuKnappbIx n p o r p w .  

3ada~ue 10.3anonm~e m6n. 4.14 HenocTammmn WRKIMN. 

0,92330 - 0,29100 

0,65430 -0,14500 

0,91224 - 0,26720 

0,39726 0,88415 

,428930 0,92760 , - 
a) nxcnepcnome noKmaTem o6nnrom u xapamepuom arm- Kmnom m 

3adruvue 12. Ilo & c ~ p a a a ~  CHT 3a 1997 r. m B e m  naaimre HAneKca Yeno- 

(F,), 0606mamd 3 n e ~ e a p ~ b 1 e  npmwtmi X, u a. Onpenemre c q w q p y  u 
F,, a mmeypoBeH6 ero m$opmmanocm R xapamepwcm 06nwom. 
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m e  FI - oonmemoorq ~~ ocnn~maa epenmm; F F ~  - ypo~eab ~eauu+mwm pa- 
%!$'Yc~ 0,763 0;370 0 bf~nno~a 0,702 0,510 0,660 ~ O T P ~ K O B .  

Poccm 0,747 
. IIonpof+re m e -  perpeccnomryro   on em, -my10 w m m e  Fl, Fz 

Y m a  0,721 aa yponeeb  oxo om om mpm~oir nemwnecmn (Y) - nocrymeme n p d m  B 

pac9em Ha omom pa6- 3a Mecq  non. CIIIA, e m  
3me.uurue:  ax xm 3 n e ~ e m p e ~ e  npmealtu XI H X2 memT e m &  M ~ C I I I T ~ ~  r = (0,120 0,150 0,258 0,364 0,420 1,500). 

mMepeaan, m cTmapm3iuwo ux 3 m ~ e d  npom~Onu~6 He 06~3a~ema0, a pac- 
sw M O ~ O  C T ~ O R T ~ ,  ncnomyx KoBapflwoKHyW MaTpM (S). Dpmemme. P e ~ u o m r a k ~ o x e m  -a ŷ  = a r 4  + a2F2, nomm napaarm- 

pos pcrpeccnomoir Monm wymeammw pemetntehf a r m o m  bmqmuom 
3admue 13. Ann y ~ r ~ 9 m m ~  crpymyphl rnanHbn[ @BKTOPOB m e m x  me  

M a q w  - Cpaa~opmx s a r p p o ~  (A)  R qw= (77: ypame- A =  ( F ~ F ) - ' F ~ Y .  

1. O ~ s e r b ~ e  Ha sonpoc: T-~a~paqa KocoyroJlbaoro, m opmmHanaeom spa- 
ureeug. KaKoe epaqeme ona 3anae~: no sacosoir q e m e  mu npo~un? 

2. Bfirnonm 1-ir H 28 marrr epamem. 
3. Cnenaiire e m m  o KaseCTBemmx araaeeensinx c r p y x q p  ~ ~ I I B B H ~ I X  (Pm- 

m p o ~  nocne Kaxrnom mara -em. 

npu ycno~m, ¶TO Fi - B ~ O A  nponyum pacTeHaeBonma aa emmay 
C W ~ C K O X O ~ ~ C T B ~ A H ~ M  ~ T O Z I ~ ,  a F2- IIpO-HOCTb OTpaWIA 
xCUBoniOBOnCi"Ea, nomime rp@wecm pacnpenenemie npeanpmd B 
nponpaume ~ ~ y x  manma pornonem, e m e m  o m o p o m e  rpynm 
np€nnpmM, xcnomyn ~ e p a p x m e c d  macrepepasrii aaaaa3 ( o m  
amopm~mecKaii mar), cnenaibe 0606m.awrqne B ~ I B O ~ .  

3admue Id Ilo onegymmM n m m  o 4 e K ~ ~ e  AoCTBTowocn Am 3 u a ~  
m o n o s  wcna man- XOMIIO~~ET, Brnenenmm B xone m m a ,  ecmi 

/' 1 0,012 0,197 -0J10 0,436 
0,012 I 0,488 0,246 0,223 

R =  0,197 0,488 1 0,812 0,803 ' 
-0,110 0,246 0,812 1 0,7785 , 0,436 0,223 0,803 0,785 1 I 

= 0,655. 
IIo qnpasaemw A ~ M ,  npa a = O,O5, onemre ~ O C T S  ~ a r p w b ~  R w 

I cnpasenrmso~a npWTOro penreem o npmeaenmi M~MAOB @A. 

3adanue IS. B pe3ymTaTe m a  n m e x w o m  mecm nponosoJwme- 
~ar83naon, nposenemom MeTonoM rnasHm cpamopos, noJF/ueAa MaTpaua 
snaseardi nraamx c p m p o ~  Q 

n~ m n3 n* 

Cnpaeouna: wcno m6nweardi n = 36. 
~pm& ROW, OUeHETci AOCTaTOXEOCTb ¶HCJra OcTBBn- B 

m a m e  rm.nmx +cropo~, npu a = 0,0251 
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T e p m  ctmomMeprfoe nrsanupo~a~ae~) aBnaeTcn ~ O H B M O M  no- 
<cop,mmaqmr, r e .  ynopmoqenm. MMeercn B ~ n n y  ynopnnoneHRe H~~IIIOAB~MUX 

O&beFXUB B m-MePHOM IIPU3HaXOBOM (WUMYI~~HOM) IIPOCl'paHCTBe TaX Xe, KaK W B 

C~~KTOPAOM manu3e, B M U  n o r r s m n  nmenme npmnm, onrlarco o m  onpene- 
mmcx He na ocHoBe merpapoaRm 3 n e ~ e a q m  npn3na~o~, a acxom a3 p a -  
mCi n a 6 m a e ~ m  O & ~ B  H m pacupenerrem B nexmopoM npocrpaxmse. 

Memm momMepnom manupo~amn B m m m e c m x  xiccnenoBaam uc- 
nonbzymTcrr ,am p a e m  cnenylow 3maq: 

- cxame npn3na~o~om upompanma; 
- Bu3yami3aIW pacnonoxeHm na6monae~b1x O ~ ~ ~ K T O B  OTHOCrti?3IbHO Ap)T 

@)Ta B TC?OpCIX9eCKOM EPOCTPZiCTBe; 
- r t m e m e  n a T e m  @ m p o ~ ,  upenonpenemtomix npocrpaameaaoe 

pacnonoxenne, pavrasae aa6nmnae~brx o6aeKroB. 
C nOMOU0K) OTgPbIBaeTCX B03MOXHOCTb MOAeSlUpDBBHIIII CnOXEHX m e -  

HUG, npoqeccoB n nompoenm nporn030~ n~ pa3~mnn. 
Bcm co~oqmnocrk. M~TOAOB MLlJ nonpmflcnnml Ha nm 6 o m m  macca: 

Mempuvecme w nerrempuwcxue. 
Mempureunrememo3bt ncno~mymcx nm o 6 p a 6 m  ~owsemaemm nann61x 
He~ernpurecme ~emodb2 npUMeHIWT, KOrW UCXOlWkJMM m I I  HeKODFIe- 

c m e m e  pamue (nopq~osue, p a m s u e  n ~.n.). 
]3 3aBUcMMOCTK OT 061.e~~a HCGneAOBaaaa MHOrOMepHOe W O B B H U C  pa3- 

m a m r  no nanpmnemwr: 
- anmu3 cmwynoe - my9eme nexmopoE co~orcynnocrn 0 6 ' b e ~ ~ o ~  K MOne- 

nnpoaarlue m npocTpZicmennom pacnonoxenm B coomex:mm c onpenenemu- 
ME4 IIPH3HaKOBbIMU p&3.TW4SUMH; 

- a m u s  wdueudymbnbu p m v u t i  - m e m e  c y i k e m ~ ~ ~ o m  ~ ~ c n p w m x  
na6nmnaem o6sems  M HX p#; 

- a w w  npednoumemcii - w3y9enne COBOK~WOCTM O ~ ~ ~ K T O B  c FOM cyme- 
cmp~amrrr Kexruropux weanbarn O ~ K T O B ,  Apyrnmi CXOB~B~EI ,  cymemoeame 
npenmwnemE 06 weammx o h m ;  

- aiwan udeanbnwr moveK - noucK, @ O P M B J I ~ H O ~  onncame, n p o m p a n ~ ~ ~ e ~ -  
Hoe om6paxeme w e m n o m  nonoxenm X ~ ~ Y ~ ~ M L I X  o&benroe (c-OB). 

B ocnose n o q o e m  m p m ~ o ~  MLU nemaT m a  m a  @op~ammx ~oneneii: 
- ducmanyuonnble, B 6onbuammc wly9aeB 6a3upy~mn Ha eBgmrno~oE M ~ T -  

parce, npx  TOM p m n n ~ m  caMnx a a 6 m o ~ a e ~ ~ ~ i  0 6 a e m  omicu~amcn paccrorr- 
m u  (d,,) B TeopeTugeczoM m a m n o ~  npocTpanme 
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- ssrunopme, c nx ocmonmm p- o6ser.m~ annporccmqymm cwarrsp 
H&BIU ~0~38eAeHUXMU BeKCOpOB, C O e m W i X  Ha¶mO K O O P ~ T  C CTOglCaMn 

npocrpanmemom pacnonoxem a m q n o ~  

llpw SLUINCH ~onene$i MUI U Q I ~  cnejxyoiune o603naqem: 
% i% - - maqemn - b r o  n p ~ 3 n ~ & a , ~ a 6 m ~ a e m e  y i-m n j-M O ~ F ~ K T O B  

(c~wryno~); di j ,  bg- CTamcTwsecRa Oseneawre mepbx pavrwRn i-ro .n  j-ro 
C T B ~ C ~ ~ O B .  

B npsrrrage m e z o s &  name n c n o m y & w m O m m e  Monem. 06- 
nprir v a n r ,  6a3npyroma8c~ Ha n o m e  Toprapma, B ocnoae ~oropom nemm 
mmaquonnan ~ o ~ e n s   emn no^ MLU, egm098e~ -: 

1) c n ~  naww~x ~ m e c : ~ o m  uahmo~emx, 3xcir- o w  
HOK E &2R-CHB PeSYZbTBmB B BHRe MaTpW p d d  CEMMIXPW~CXO~O 
m (A). Hn rnmnoii marom m g  ~ a ~ p ~ ~ b l  p a c n a n m  q n u  (Me* pawn- 
.ma onnux w Tex xe CTI~M~ROB), oqmmmwe nomoe c x o ~ m ;  

2)nepexon 9 udip- parinerudi K uaqxiue c W ~ H M M  qempnpoBBHae)iI 
(A*), KoTopaa B nocnenyromeeM nn0380rmeTmmmm n a m w e  npllp~am; 

3) onpenwemq n a ~ e v  npwmws (&) c noMonm1o MeT0Ra.r- XOM- 
nogem llna mom-nu60 ns M ~ O B  ~ o p n o ~  a m m a ;  

4) mmpnperamur agammmecimx pe3ynbmm~~ npx neo6xow~wm m  my- 
afIbHoe (rp@==oe).ngenm?ymfe. , 

IIoc~poeme m~plmbI @mmi% (nepdbtUI t#z ~ ~ O P U D I M B )  npemqnams 
@ p ~ a p o ~ = e  n s a z p w  ucxomm namm. 3ry Marpmy nonyvam, ncnoimyx 
o n e m  agcnepro~ m. perao~p~pye sepocpemmenuo npmiaKoaue ~ H B S ~ H I U I  HO- 

cnernezax d u npoaeccoB B X O A ~  cTam-mm dmnerors .  
3 9 c ~ w r ~  oneam 06-P ~ ~ c ~ e ~ v p p p w  H ararprme ,, ycno~mx wpm 

no- ( m m e  WW@HK@) w'aram. w q ~ . ~ e p o m m .  
Ma~pma ycno~wl~~~ep,opHh,qtir  nP.eY:ClllRWeT -&e AtlE+e no 

y3HBBBKWO nw~yn0B; -.EM-, 9- y S H B B m  ~ ~ & ~ ~ -  
tdyn A; cemnemr n p o ~ e m ~  em ~ , . , n s ~ m  m nponeam~ - up=- 
m 3 8 ~ B , d ~ ~ ~ n p 0 n e A r n s 3 a ~ ~ u ~ a . ( p ~ e . 5 . 1 , a ) .  

06xsao Maqma ycnoBwIx Bepornometi necnMMqwemas., ~ O J I O M ~  npe- 
n y c ~ a i p & h n  wenomoeaaee o n p e z ~ ~  M ~ B O B  no npmenetmo eq & 
cw6hae~pwec~o~y w. IIpom@t@i -A - vorna na m02t marom ppo: 
maanalo~cff qnu,  a x e M m ,  paBiioy&eHWble ai ni thog  LMBpoHBlIA &cHaiy ir' 
csepxy rur nee), n a x o m ~ a s  n o n y w  ncxo~abur *¶em@ (puc. 5.1,6). 

Ma- C O B M ~ ~ E X X  iepoar~dmt3 olpakaei ~&&oneRcmM mmqnon 
(i,j). h a  uxepxcm CornacoBamme fiamue Sscerna cumierpmecRslr. 

3HB9eHUX IIpRmanoB HCCJIOAyeMS% SBWH& npOUeCCOB lIe@BOHBwHO 

- B ~ ~ % K ~ ~ ~ ~ ~ ~ - M ~ T ~ ~ M ~ ~ I I ~ o @ U I C B  
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IIepexon or aee K Maqwe p a 3 m 1  npenycmqusaeT qemapmenbsoe 
wopmpoaarne ~aaasoc u HcrucneHue Mep npuwaxoam pamm& cTnMyJros, c m 
nomosameM ~a~o1- rn60  a3 MeTpmecmx (Popwn. 

Hop~~posaiiae acxombrx s n a r e d  n p m a ~ o s  o6anio ab~nonanmn c no- 
 MOW^ on~oro u3 CneAyLomrUL IzpneMoB: 

Mepsr pammwa ~ a x o n n ~  no MerpmecmM $ o p ~ y n a ~ .  Cpem ~ w x  ~au6onee 
pacnpoqanem menyromue: 

6; = q x g  - xJh 1 ~ q m a  city-block. 
k 

Mepu pavr~rrwr &6nrararca B q w e  paurvrwA ( A )  c n ~ ~ q m e c g o ~  snna 
Bmopoti tuaz anzopunwa - nepexon OT Marpeqm pamm@i ( A )  K Maqwe c 

ABOAH~IM qempfipoBanneM ( A  *) - oc~ecmnnexn  no aopaayne 

rae 8: - e p e m  nrur xapanrrepncrag p m m G  a ~ 6 u s x  i-h cqmtol, eomeneawot a man- 
1 

par 6: = -x6 : ;  6: - cpenaannan x a p ~ ~ c r n ~  p d  a ~ - C T ~ O W  j-m cmn6uq ~msc- 

J ,  

aBunbHO'Xb noqoeBBR M a q m  c m o i h r m . q e q u p o ~ ~ ~ ~ e ~  nemo rrpo- 
: c y ~ m  ee ~ ~ ~ M ~ E T O B ,  noayseme no mo6oE clpoue mu wg64y ,  
6- PaBAkJ KyllIO. 
Toprepcoay NU M a q w  o X B O ~ ~ W M  uempxpoBapieaf cymecr~ye~ .pa- 

(5.1) 
I. B ~ , , Y ~ O  y¶mnm, PID HX OR 

s ~ ~ m ~ a m -  

,Ha mpembenr uuue mopuma,  ucxom m paie~~rrsa (5.1), aaxvm c a m  na- 
e npmwa (a. C m i 3  nemm U C ~ O J ~ ~ I O T  M ~ T O ~  rmma mmoHetFI. 

, ~ ~ O r O  

maze moptmw MIII, npom~onmcn maep- 
nonyreHHm maammecmx p e q m m n  x HX Bmyamaoe qexmme 
o&sme~uu -OJWHX namm MUI m o m  m m, m mmame na- 

IIpX3kiaKOB $0!JMPipyer~~ c l p m f i  Ha6nro~~eWLX 06aeRTOB (CTUM~~OB 
(q), m~ B $atmpacr~ mamise: 

mo6pamme ~ n b x o r o  npoerpawm, c norpyxemeha B He- 

HM60~IUpO WH@O~%~Z~SBRYH) E k U p p ~ y .  

Hg~o$&~eorseHHm naaabm ubfemr nononnmmbE@~e .-, o m  
o m e m  cnenymaux oncparpdi: 

- o w $ p o ~ ~ a  H e K o n w m e m m ' ~ w u r ;  
, - nonpewe c r a p ~ ~ ~ o f i  ao~$nrypauun cTmynoB; ' 

' : L x a w a P T ~ 3 ~  Te- ~ o o p ~ k a m m  Oueaoa; 
- BblpBcneme pawmi8 cllhlynoB no rroperwecrm~ v; 

a--ouema c w i e ~ u  ynymema ~~aimmfi KOOpmHaT ~ ~ Q o & B .  EWIR m e m e  
a ~ e p m e ~ ~ a ,  ecnn y q m e m e  cym.emeaao - awupm 
c mra *cTaAnagrrruIQvam.oqenm K O ~ ~ B H A ~ T  CTRMYJIOB)), 

MIU B~@~AKO peruaKrTc~ ~W~II I  m m a  ~xmi- 
d a  zmwmnax mrex. 

M a q m  pasrmsIla (AJ, 'no. mcrry 3~cnepro~,.o~eafls~~)nwr amwm. B 
ananma ym-ox ne .npoclpaaCTBe~aoe pacnonoxeme ern- 
B, HO H B ~ C O B ~ ~  w a q e m  3 w n e p ~ ,  ~ m ~ p k i e  m a m a  xcaxaoit m k-~n1(811 

OTQ IlpOCl~CTB& P~cP& npyI ~ldnp0~13B0jVTCS C K C ~ O I I k 3 O B ~ ~ M .  

. M ~ O ~ ~ ~ H O U  mumwam *RE+!.- npaawp n p m o  u % m g a ~ b  raa re. IQI xmtnmpme 
e'Yimmmomi3 m a  v[). 
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~ P W ~ P ~ =  
3 a n o m ~ o c m  na 

xoaeq rona, B pac~er 
Ha OW pfl~lb ~ m -  
B O ~  n p o m m ,  p. 

0.264 



mb$3neMeHT  TO* Ma'I'!JUUM X* - 3HaSeHAe j-fi TII~BHoE KOMIIOHeHThl AlIl 
I-ir mpacnu. 

B npmeneneoii MaTpuqe (X) 3 ~ a s e m  rnaBmax Komonem no O T ~ ~ W I W ~  na- 
pymam~ norrr~y pacrrpeAeneHIuI ccrmoxux~~ - <acopomalu) q m e i r .  T~K, npo- 
MhlIlIJIeHHOCTb, KOTOpm no CBOAM 3KOKOWXWCKkiM EapaMerpaM BbM)mO OTrmSWT- 

crr OT myx gpynci mpacneti, o~a3mae~cn B ~oopnnna~~oi!  3one c q n q a m m m -  
Mu 3Ha9emmm 06061qe~nm npH3HaKOB. B TO me BpewI c e m o e  ~03Xkl'Bo Ica- 

BpBmeMIeM TC0peTWW:KOrO IlPOCTpaHCTBa man. ORHAM M3 BaPUaRTOB 
BparqeKurr m e r c x  npocme u 3 ~ e ~ e ~ a e  ~ H W B  3 ~ a ~ d  r n a ~ ~ b ~ x  KoMnonem Ha 
npara~ononoxm1i (nonopar m o r i  TB KoopnmaTHux oceii na 180'). nocne epa 
qenm no- n o n p  Maqmty K O ~ A H H ~ T  ~ I I O B  

0,934 0,119 0,354 I &[ 0 ,811  -0,557 0 ,193  . 
- 0,806 0,418 - 0,437 t I;. 

3narmoc~b nepBbIx mryx rmm Komonewr o&xcwm 6onee 85 % ~0ne6. 
neMocTu a n ~ ~ ~ l p y e ~ ~ x  qa3naeos. Oamam m xcomouenm B ananme, noxa 
xeM pa3~enrew~ie C T ~ M Y ~ O B  B D ~ M ~ ~ H O M  ~ K B ~ ~ H O M  npocTpanme (RXI'-) 
n1 = (0,934,0,119), nz = (4,811; -0,557); n~ = (-0806,0,418). 

PacnpenenenPie wMynoB, no~a3mnoe na pwc. 5.1, no3~orvre1 cne&ymnm 

npocrpmmemoe pacnonoxe~~e am~o6meif Tpex Mapox w cne- 
 areo om 06 m p 8 3 r m ~ ~ ~ .  

eii .(.~ananne 1) Facreo- 
XWOE EdU UH@OpMa- 

. ~ 

Or0 Fi3 3KCXIepTOB. 

a ~ m ~ o 6 m e i i  caaxana no m o ~ y  a~ rrpmakm (XI, Xd, a 3amM on- 
no 3na~eHUWd myx npu3aa~oe. 

woti nonunmi, 06ycnoswsa10l1pae - B ~ O A  ~3 

~ y n a  (Q nMysem pe3ymranq K - 50 96, S - 30 96, . 
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Ann lpemeru cTnMyna (Q) meeix: Q -25 %, S - 30 %, K - 25 %, 
D-20%.  

Haxoneu, m sremqmoro W n a  (D) nonyseHo: D - 30 96, S - 30 W, 
K-25%* Q-15%. 

Ha OCEOBe AaHHblX OUPOCa 3KCnePTOB (o6wee YElCJIO rOIlOMB 100 %), Do- 
qoirTe mrpaqy ycno~aarx ~epomomefi  n ocyqecTsme OT nee nepexog K MaT- 
pwe p& cmerpmecKoro Bnna (co~~ecmbm ~eponrnoc~e%). 

C~en* o 6 w e  B ~ I B O ~  o xapmepe pacnpenenennn ~ ~ e n n i i  ~ K C D ~ P T O B  OT- 

3adrurue 4. B xone M a p x m B u x  nccneno~anHk C6b1Ta 06opyno~annz (mu- 
6 0 ~ 0 ~ )  m nOMa Fi OmpOAa IlpeAnOHeHO OUeHHn PWQFXHU Ka¶eCTB& TOBaP, IIO- 
cqmomem OT OTeseLTBeHHom ~ ~ O ~ B O ~ R I W I I I  (OT, np,), m q m  C W  n npan 
3~11a~mok EBp0IlM @an. EBp.). BMCV B POID3 3IccnePn,B, no1rpo6yffre o n e m  
?M p-8 R 38nOlUZTh MaTPUJ' COBMWTHI.D( B ~ ~ O I I T H O C T ~ ~ ~  CnenyIOmerO B m :  

Or. np. CHT 3an. EBP. 
Or. np. - 
CHT - 
3an. EBP. - 

3admure 6. IIo npmenemraua m ~a6n. 5.3 orpenemwe panrmrvor mwmm 
neii npomwncna OCHOBEJX ~ X O B  C ~ J U C K O X ~ C T B ~ X H O F ~  npony~4nn 38 rempe rOna 



KWM 0 6 p a 3 0 ~  OT oneaox cxonma a a t ~ l a m n q y e w x  n p m a ~ o s  ~ o m o  n e  
peam K o q e m a M  p-7 IIocrpok ~ a ~ p m y  pammufi (A)  Ha onroee npme- 
n e w  Bbrme 3 a a ~ &  nap- K O @ @ I I U H ~ I ~ ~ ~ B  K O ~ H .  Pacnpe~eneme pa- 
KKX CMMynoB M O ~ O  IIOJTYYXTE. B ceopeTHIecKoM nmtnmoab npoclpaacrue? 

3danue 9. nycm n s B e c m a  KCXOAWI m ~ p m  pammdi (A) 

. kIcnonb3yfi COOTBWC~~~W@ lTplWWB€XX npOIPaMM K m f i  no- 
WIeAOBaEilbAO a B a  pa3nmHbLX MeIOm @~IC?OPBO~U - M m  rJmBFEJX @=- 

no u p m e n e m  mnazm: 
1) KCllOJIh3yfi M e M A  H O p M q O B m  2g = X u  13, E e m O B y  M V E -  

o c y m e o r B m e  nepexon OT M a T p w w  pnmmdi ( A )  K MaTpHqe c wikmia 

* 
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Ilcnonf.3~11 semopqm Moxenb meihiom Tuna, noclpoke perpecmomoe 
ypasaenue rrpennos~eeuii I! npmeme onemu em ~anexaocmi ( ~ w @ @ m e m  
awokememo8 neTepMtlHaqm n Koppemwm, F-~pn~q)xit h e p a ) .  

lTo~a;acu~e pacnonoxeceane q a ~  CHT B qexMepEoM TeopeTNgecKoM npo- 
c.rp=me man XI, ~ 2 ,  8&. 

Mowona 
Poccna 
T ~ ~ ~ ~ c T B R  
-cfaa 
YL&XI~CI~B 

.yW= 

, 3adame 16. ~ ~ J I  cnenexws m m m o m  se?denbnom ynacrrca non q o a -  

H e o G x o ~ e  p a m m  nbmomwe m iamnbmepe c ~ c n o ~ ~ ~ ~ a m e b i  I I ~  

qaMM6x STATISTICA ( ~ o p y m  Multidimenttonal Scaling ( m o m ~ e p o e  mm- 
ponamie). . 

3 
1 
10 
6 
6 
4 

0,95 
1,15 
0.25 
0,58 
0,45 
0.75 

0.77 
1.02 

4 1 0  
0.46 
0.18 
0.27 



fiucmepnuai anmw - m COBOK~~HOCTL METOAOB wnom~epaoii mawu@n- 
xaqun, qe~~brn KOTOPO~~ XBZU~TCP 06pa30~a~11e rpynn (xnaclepon) cxoxuix MW 

co6ofi O ~ ~ K T O B .  B oTnnwe OT ~ p m o m m x  rpynnnponoK, PaccMaTpmaem B 
o6meii w p m  IIpamcTnxn, mac~epwii a n m 3  I I ~ H B O ~ K I  K pa36uemo na rpyn~m 
C F e T o M  BCeX ~~HpOBO~HbIX nplwnaKOB OWOBpeM&HO. HiUIpHMep, WISH Ha- 
6 m o ~ a e ~ ~ &  O & ~ ~ K T  xapmepu3ye~cx mym n p m ~ a ~ a m i  & u & , TO npu ncno&- 
30BaHEEl MeTOnOB W-HO~O aEallU3a 06a 3TH UpU3HaIGi m & l O T C X  OAHOBpe 
Memo IIPH o.mecenm ~a6monems B TY unu UHW rpyrmy. M a w  wacTepHoro 
a n m a  nos~orurm peman cnemuule swam: 

- rrposeaexne mraccn@- ohemon c yseroM r r p m ~ m ,  qaxamqux 
~ymaom,  cmy npup011y 06aems; 

- IlpOBepKa BbIABHPieMbm ~ ~ ~ ~ o I I o x ~ ~  0 AamFwl H ~ K O T O P O ~  CtpYI(TYPbI B 

n3ysae~oir co~oxynnom o6aemos, T.e. noucK cyr4ecmylo~eii crpymypu; 
- nocrpffinne HOBhD[ xnaccu$nm~nii ID~R ma60 w e -  mne~m%, Korna 

~eo6xorrnMo yc~anonm nannwe c ~ n 3 d  myrpn C O B O K ~ ~ ~ O C M  R nonblTamn 
npusaem B uee mpyqpy. 

Bce M E T O ~ I , , ~ H O ~  aaanvaa M ~ O  pmnenm na me rpynm: Repapxime- 
cme  mom (arn0~epa-e u A-e) n mepamme ( M ~ A  ' k q q m x ,  
M ~ J I  noncKa crynerd H T.A.). ~ o a a r n p ~ o  no~po6K6ni 0630p u cn- 
pammwar MemnoB ~Jracrepnoro aaamna ~~pmonarcn B pa6orax [ZO, 221. 

&IS 3annca $ J O ~ M ~ ~ ~ ~ O B ~ A H ~ ~ ~ . ~ ~ W T M O B  ~ n a c ~ e p ~ o m  a n m u s a ~ ~ e n e ~  me- 
nylonme ycnos~ue 0 6 o ~ u a ~ e m ,  !,,, . . .,. 

XI , XZ I.., X. - COBOKYIIKOC~ 0 6 5 e m ~ ~  na6monem; X; = (&I, Xn,:,;.Kh) - 
i-e bfnorv~ep~oe aa6moneaae B m-M~PHOM npompa~me n p m m o ~  (i= 1,2 ..A); 
& - pacmomue M& k-M n I-M 0 6 ~ m ~ n ;  zg- nopmpoBamme m 4 e m  AC- 

: xommx nepeMemm; D - ~ a ~ p m a  p m m n 3  M e w  ohemwan: - 

mn pem3aynu 'm6om laemna IoIamqnom akannsa a e o 6 x o ~ o  mecm 
nonxwe c<cxoncmo 06aernoen. I I p m e ~  B npoqecce xnacca+mwnu a' q w i i  
mcrep nommnona4aTb 06ae~~b1, memume aan6ommee cxoucTBo ,qpyiRPYrc my- 
mM c mqm 3 p e m  na6nmnae~blx nepeMemm. ~ - .  . .  

B rnamepno~ a n m e  ~ n s  xonursemhes~oii oqeHKa cxonma B~oym~i fom-  
me M q ~ ~ l l .  K ~ X A Y H  o h -  OrmcmarPCg m-npm~amm u $&t&&&ribii: . m ~  
To¶&% B m-MqHOM tpOclpa~cTBe. CXOAC~BO UllSi p d e  ~ K T a @ # ~ $ : & & .  
pyeimm 06aemamu ycranammamn B ~ ~ B U C ~ M O ~ U  OT ~ e r p m e m ~ r o  ~ ~ T O X -  

rmx MW amin. B xnacTepaoM m e  ucnon~ym~ca piwfmiaie ~ e p a  p&n- 
rmn Mexrrry 06'bema~n: 

- eBIOIUAOB0 PaCCTOntfile 
. . 

- wsemermoe e s m o s o  pacmomue d, = 

- pacmsmnc city-block 

- pacmsmne ~ O B C K O ~ O  

- pacc~oaaue Maxa11ano6nca d.. B =(Xi -x,)~G'(X~ -Xj), 

r e  4 - pwrossm ~ e n n y  i-md n j-m 06'6~1awc xii, x) - ma- I-$ nepwetrao* a co- 
omerememo y d-ro n j-ro o-~; & X, - sumphl m?-xed nBpf%rennka y i-ro n j-rn 

rdapi~~%fi- nec, npmcamemdll-5 ~ ~ n e p ~ m o # .  

Ecmr m p m  ~nac~epu3aqnu ocaosaa na maaepennn cxoncrsa Mexcsy nepe- 
.$emma, m B w e m e  Mep cxonma MOW 6 m  nenomosam: 

- nwe- xo$@uwemw Koppwmrlwa; 
- s0349ur1~em pawnof xoppejumurr; 
- K O ~ @ + H ~ H ~ H T ~ I  KOH- n T.R. 
B ~ ~ B ~ O Y I M U C T E I  OT THIIOB n c x w b ~ t  nepeMeHHhM B J J ~ H ~ ~ ~ T G P  4p.m rn 1308 

u o m m ~ ~ ~ i i ,  x a p a m p ~ ~  6m& M- 0 6 a e ~ ~ a ~ ~ i .  
M3 ~ ~ s l  MWAOB z n ~ ~ ~ e p m  aaana3a ~m6onee p a c n p v m -  mum- 

IOTm U9,~?E¶eCKEe W ~ O M ~ B ~ C . M e M W .  cylRH~$X'b 3TEX MeToAOB 3axjwYa- 
eTcn B TOM, m BB'~+M mare . q i c ~ ~ &  o & b y , , ~ b i 6 o p ~  pwxazp-a K ~ K  
OTA~JIHX& arracrep. IIpoqecx: @$eaitkem ~a-pqn'  rrponcxow no&edoI- 
re&o: n a , o F o n F  M ~ Q +  P~@TO~H&@'A~~ naq- c x o ~ m a  otibenummon 
aan6onee 6pi3me o6wx~bt. ECZE b?aTpnqa pacim&& nepmBB¶aJIb~o m W ' p  
Mepaom (mxm), TO nomomm rpxitm 0 6 a e ~ e &  w e p m c ~  sa (m-1) ma- 
1-08. B more BCC 06wae~lbl6yny~ 06aemewr B o w  m%xep. 2 t o c n e n o ~ ~ -  
a o m  06aejmne~ula MOW 6 m  npmmamexa B mne cnenyroueii x e H L l p o 7  

aa PAC. 6.1, no-ae~, B -OM me 
e ~ ~ a a 0 ~ e ~ ~ f i n ~ 0 ~ - n p n  

HUE+ 0,lS. Ha BTO~OM mare K a m  npaooemma  naped  
o6aem. PaCCrolfaae M nep~oro o k m  no mamepa, con-ero n ~ p e -  
TI&&WKTH 6 ~ x 0  0,3 H T*. 

~ O B < & B ~ ~ T O H O B  .n+ecAm wrampnom a m m a  m n m m n  amo- 
prrrwa~a x n a c c n m ,  m ~cnopm xan6oni pa~rrpoolp~- m m m ~ :  
~ e r o n  omi~omoir c ~ s n ,  M ~ A  no- CIS& B&QA epenae2i ~88312 M ~ M A  YO PA^. 

Memid ohouHdii CBILPU - na omosamar wapHUar cxoncrsa @a3Jnrws) on- 
6n&3B34: o h m  h U 0 6 P V  nV" '  

aerca o@=m, XWP& 6ynm ~ w q m  - 
w w i i  sheer nar&m;mee c x o n m  xonr  IS e c ru 

o6rsxM~  nacrep pa . ~. Hanpmep, m w c n  y r 9 z p m p w  MW o6wamm. 
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Puc 6.1. DeHnporpaMMa uepapxuqecKoro KnampHom aHanma 

B nepsuti maaep 6 y w  s m g e m  nepmii n mpoii 065exm1, T ~ K  mx pac- 
c~okxue M e w  X W  MXEUMSJIbBOe ($12 = 1,55). . - -  . . 

Ha cnenyroaeM mare K  TOM^ m m y y  6ynm nomanorex ~ p m i i i  ohem, 
T ~ K - K W  paccTonHae &= 1,72 -min (d13,dZj,d,4,d24). Ha noCneNeM Inare B 

x n a C x p  6ygm kKp@eI% smep&G ohm. rpBIp~semEl3~0 6 y w  B ~ I T W ~ T ~  C m  

UyromuM 06pa30~ (puc. 6.2): 



B ~ m n e f i ~ e ~  Ha -OM mare pa6m a m o p s ~ ~ a  o&- ~e 0 6 s ~ -  
TH WIU m u ,  KaropMe naro~ mmemnee npupatqme n e m m m  uk. 

Mcron Yopna npmnwr K 06pa30~- I v r a c r e p o ~ . ~ ' E t ~ ~ w o : p a n ~  
pamepm c MUXU-HO~ ~~yppumacrepmir napnsqaeh., . ~ 

m p u m  nepapxmecxorw m a a e p ~ o m  - MOWO n p e ~ m l m ,  B Bui[e 
nowIeRommocru npouenyp: 

- ~ o p w l p a m m e n c x o ~  3~a~ei&i nepe~e-; ' . 

- p a m a  ~srpnma paccrumd mn m~psim ~ e p  cxofima; 
- onpe4en~me nap61 wmx bmuix O~WXTOB (wncrepo$) n ao61,emfueme 

nOsarsp~0,~pNTMy; . ' . 

- IIOBTOpeHae n e p n b ~ p x  npoqemyp 40 Tex nop, noxa nce ae i i ~  
o & b t w e m  B OWE mamp.  

Mqa  cxoncma nmr obnn~emn myx wacrepon o n p e n q a  cnenyIonumm 
M e m n w t .  . ' . . , , . 

., - M ~ ~ J R  ~6n&wti&o mefiat, --crepe= cxoqma pna6lepami oue- 
n m m a ~ n o  m n e m  %@gma,Mewny ~an6mee cxo- (6-1 h e n -  
TaMurrwr-epQa; _ . . - . -  . . . >  ., 

--A c-rw cofem> - ~ ~ e n ~ l a ,  cxonma o u e u m a g ~ ~ ~  n o . . v e m i  
cxonma M e w  ~ a n 6 0 m  m i r m e ~  (aecxomm) othxrmm snacrepoa; 

- M ~ M A  cpepe2 O b i s &  - cTenem, cxonma onemmaems n a ~  cpemm nem- 
sum mnenefi cxo~~naM&&y ~ K I ~  macrepon; 

- MWg M ~ A U . ~ O @  C M ~  -.pacOMlmae M W % 4 y M l m a d ~  KlBXe@OM S U HOehaa 

KnacTepoM, ~ompiiir nonpqiyn a pmym;ra~e o6ae-rn -0s p a q, on- 
p e ~ e m m ~  KG paccmme OT xempa mamepa S no cepe- oTpem, COBJIU- 

moxnem searp~a rmmqm~.p..a.@~. . . ... 

0- 83 q T U B H b I X  MeTOnOB ~~~~~ MW3A IIOBCIU1 

crymemiit. .lTonpo6n~Srar. ~ m n  OIIRC&I s~pa&&%'[20, Z ]  C p  +BTHB~OFO 

amoprrnaa m ~ ~ o r w  ~ q m  . W J J I O Y ~ ~ T C X  B n p q ~ q ~ ~ . m ~ ~ ~  maunom 
pawyca, no~opaa nepexemmn n npocrpmme w a c c n Q ; ~ o a m  npasrrmo~ 
c a w n q a o w  n o m n b ~ b ~ ~  rrymeHAg o@~+mq.. . . ,. ..~ , 

M m n  noncrca c y q e ~ ~ #  { "  q e w e  . ~ p r o  Bblraenearrrr psc- 
c y d  Orma , M ~ T ~ E U M  Mep $ORCTB~) m e w j  j65&ih n eblsoi,a n e p m q w -  
goio m a  +epbs. (T6b~nio RB U ~ B O M  &~I$*oM c@ephi +ipm o6a.w 
(mqg%), B 6mimihi~di o q w m ~ o m  ~ u r o ~ d r &  $acno~~dxe~o &&6&rnee b & o  co- 
cen&. Ha ocnoBe ~ammorw pawyca c@ps~  (R) onpenmema C O B O K Y I I H ~  TO- 

O K ~ ~ H B ~ I O T C I I  pacnpenerre- no mamepaw. %cno 06ps30na~mcn 
mepos 3apa~ee aen3~ecmo a -no %W~CUT OT pwuyca c 4 e p ~ .  
,@I o u e m u . y c m ~ o m  nolrygemm pa36nem qenecoo6piu~o no- 
npouecc m a m e p u ~ a ~ a  neceonsxo pa3 ~ l u r  punumbrx snare~nii p w c a  

cnoco6o~ ~b16opa panuyca c+ep~a. E m  d ~ -  pac- 
6 5 e ~ m a ,  m B xaqecme HKrn~eii rpamiw pannyca 
,x~)}, a nepxrwr rpamqa parmyca & M O X ~  6 ~ ~ b  

ceenwnim. R=&d(&,X*)+6 nnpu 
~e6ommyro Bemamy, m MOWO B M I I B U ~  

paAUyCOB, KoTOp61e IlpVBOAXT K 0 6 p i u 0 ~ ~ ~  OAHOIO a TOI'O Xe Qcna 
, r.e. K yroiirmso~y pa36ue~m. 

6.1.3. O q e n ~ a  rcaqecrsa ~ u o m ~ e p u o t i  xnacexQ,mcanim 

xone nponenenm ~ a o m  anamsap-c MWOB 

piu n p n n o b  K 06p830~af~0 gnmepon c p m m ~ u  xa- 
o r o ~ e p ~ o i i  wu~ccnCpmsqan neo6xo~n~o  

qem ncnomymm cneqnanbme xa- 
21. H m n y w ~ ~ ~  pa36uerme~ c m e T -  

axoe, npa KOTO~OM nocmmmx 3xcTpemmioe (-noe war MaKcu- 
uoe) 9 ~ a ~ e m e  a616pan~om @ymmio~ma mYecrB& 
P k c ~ a r p m  ~ e m p E a e  Cpymmionam Kawxma. 
1. Gym xswpamn pawrunmi no uempon gnac~epon (F,) 

(6.21 

amepa; Xi - sermp wasamA new 
ans i-m o- exomem B 1-2 mwq; d ( ~ , ,  F!) - PBCOIOBHW~ M- i-M o h  

a neH?poM Cm mcrepa 

IIpn n c n m s o n a ~ ~ ~  3TOr0 xpmepm HamygmElM nnnnerca TaRoe pa36nenue 
oerymrocra 06aemn, u p  KOTOPOM 3 n a ~ e n ~ e  FI 6bm0 661 M U E ~ ~ ~ ~ I M .  

2. Qnaa n ~ y r p m n a m p n b ~ ~  paccmamE MemAy O ~ ~ ~ K T B M N  (Fz) 
k 

F* =I: 2 dl: .  
1 - l i , j ~ S ,  

(6.3) . 
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B yairnohl c n y w  onmwmnblM cnenye~ c r m n  pru6ueme, npu KOTO~OM 

W a  sHyrpuKnacnqmrx (~~yrpurpynuosm) mcnepcnii 6ynm MU~M~JLLHOB.  
Ha npunume &tmmmauuu ~ayrpu~rmc~epnofi .zrsicnepcm O C H O B ~ ~ I  anro- 

pHTMbl MeTOAa k - c p e m  Ei  MeTOAa Y0p~a [20]. 
Cynmb o icaqecme pa36nem no3mmm u HeKmopbie n p o c r e h ~ e  npuener. 

Hanpmep, MOXHO cpaenunaTb cpemme sna~em~n npmxaKoB B OTA~JI.II~IX m a m -  
pax (rpynnax) ca cpemmm snaqenmmi B uenoM no ecefi co~o~ynnocru ohemon. 
E m i  rpynnasne cpemne cym-RHO oTm%aroTcn OT o 6 w e ~  cpemerw 3xare- 
m, TO m M O X ~  x m n c a  ~ ~ W H B K O M  xopomero pa36ne~m. Oqema cyrsecmen- 
a o m ,  prwmmuZi M O X ~  6 m  Bbmomwa c l r o ~ o ~  t-qmqm Cnm~ema.  

l7pmep I. Ha omoeanun upunene- A~HHLIX ~ a 6 n  6.1 ~eo6xopsuao npo- 
semi waccn@xrsmm mm rrpempaaaii npu no~omw uepapxmecKon, arnoMe- 
pammoro macTepHoro a n m a  

TaSnnua 6 . 1  

3necb: Xl - cpenHeronosaa C T O ~ O C T L  OCHOBHMX n p o m ~ ~ n ~ m m  $on- 
non, ~ n p n  p.; X2 - MaTepnaame m p a m  Ha 6 m i n ~ y 6 r n n p o ~ e ~ e ~ ~ 0 2 i  npo- 
w, KOII.; X3 - o g b e ~  np0~aBe~eXIi0B rrpopymwi, mpn p. 

Peue~ue. llepen TeM KaK E ~ C I I I ~ T L  MaTpmy pawm+ii, nopmpyeM nc- 
x o w e  nannne'no $opsyne - 

X.. -x  . n J  z. =-. 
!I 



Cyw no MaTpwse Dz, na cnenymmea mare o 6 a e ~ m e ~  IuIacrepbI S2 u S3 

dz3 = 2,324 B o m  xnacTep n npricsosm eMy HoMep Sa.Tenep meeMmm~(o 
nsa wracrepz 

M, XaKoneq, na nocnewm mare o h m m m  m ~ e p a r  SI n S2 aa p a m x -  
HUU 3,861. 

I I p e g m u ~  pe3ylIbTBTM IUI~CCU@UKWUU B BRRC AWVQWrpaMMbl (PC. 6.5). 
&cu@orpaM~a CW-CTFyeF 0 TOM, YTO W- SZ 60nm OAHOpOAeE n0 CO- 

cTaBy BXO- & e r n ,  TaK KaK B HeM 0 6 ~ m f n e m c  IIPOUCXOIWlO T U  Mefib- 
max paceron-, reM B KRacrepe SI. 

llpwrep 2 Ha ocnoeauuu ~ammx, npunege- mxe,  n p o B e m  xtnaccn@n- 
WJUO aaramm~ no TpeM n p n 3 ~ & ~ a ~ :  XI - m o m  mpmeoio 3ma, 2 ,  & - 
m~apoo6opo~ Ha o m r o  npogmqa, ACE. en., X3 - yposem pemzt6e~lbxoc~u, %. 

I 0,243 4345 0,426) 
1156 1,338 1,136 ~ ~ 

--0365 0,838 -0,284- 
; 

. > .  -1,582 -1 ; l~a-  0,006 . .,. 
1,764 -.1,381 -0,994 , , 2 

:- 0,273 1,322 1&47 
' 

.. ~ . - 0,973 ' 0,593 0352 

0,547 4099 -~i;568 ,' 
: -1,125 - 0,888 - 0,994 

. . /  . ~ . ,  , , ! 0,547 -$134. -1,420, 
, . . ~ ~  . - - .  . 

2 Ha ocnise Marpu99 .Z paEcs-M rcsBLa,amym cixm+q& m~prnry . , ; paccxmmir Memy 06ae~~a~.ri ' (~Y: 

i '0 -' 1s24'! 1,052 2,609' 2,324 1;805 1,312 r,W 2,325 2,385- 
i 
! . . ,  , . 0 2,140 3,860 3,507 V96 2,274 2J93 3,833 3,668 . . 

1 0 2,335 3~5.6 ~ 8 9  i312 1,208 2,915 2452 
1 0 3,499 3,348 aQ19 2,525 lJ2J 2,559 

. . . , I D =  0 4,425 3,346 1,963. 2,931 1313 
0 . 1,424 2;833. 3,-705 4,175 

, . ,  . 0 - .2;138. 2,371 3,233 
, . 0 1,988 i499~ 

0 ' 1,743 

I L 0 

~rrama Maqnm p m e  D no&oram onpenemin somzeme nepmaa- 
qamaoro u e q a  c@epbt H w a r n  &iwyc c$@m. 

. B nanxona npmepe 6 o ~ ~ - ~ ~ e ~ ~ )  pacc~omxii3 n a x o ~  e nep- 
so% qmm, q.e. y nepsoro:06~-em AOCTBTO~IHO MHOM.&- cocepefs. Cnezto- 
n m ,  nepm8 o 6 a m  M O ~ O  pum. B ximeme qempa c$- . . 

. . - . . 
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3.3ananwd pamryc ~i&pepsr R = 2. B  TOM apse B c@epy non- 06%e1rr61, 
pacmmme KOTOP~IX AO nepBo1m o h e m  Menme 2. 

d,, = 1,524, d13 =1,052, dI6 = L805, d,, =1,312, d,, =1,069. 

AIM m e m  mseg ( o h x m  1,2,3,6,7,8) onpenmw m o p m a m  searpa 
~ m c m :  5 = (0,056; 0,757; 0,568). 

4. Ha menymme~ mare mmpmMa uoMeuaeM qemp clpepu B  TO^ X, u ou- 
pefimeaa paemomme -or0 o6aema no sowm qempa: 

dl, = 0,474 d, = 1,367 d3* = 0,954 d4. = 2,565 d,. = 3,151 
de = 1,440 d,. = 1,080 d, = 1,401 dp = 2,557 dl,* = 2,787. 

~JI~~oB@~WIE.HO, a 0aepy OlLSTb l l O n a w  0 h  1, 2, 3, 6,7, 8, p a c c ~ 0 ~ ~ ~ ~  
K O T O ~ ~ D L  no u e q a  Menblue m c a  aepbl. IIoc~m~y B P TOM myme q e q  c@ 
~E.I He m e m a  CBOEX KWP-T, nunmeme nepBoro mamepa 3amme~r0, B em 
c o r n  BOIUJIH rn o 6 x m o ~  (1,2,3,6,7,8). 

5. 'iTo6ar aasan @pawpomme ~ m p o m  wlacreps, q x n o  m~ecnna q e q  
c@epepsr B O A H ~  m mseu, He mmemmx B n e p ~ f d  K J J ~ B P  (&ern  4,5,9,10). 

Cyw no m q m e  pacc~omfi  D, uenecoo6pamo B msecme sempa cqlepepsr 
~1,16pa~~.~okmm 9 mi 10. EWIH BWB o h e m  9 B ~a9ecme s e q a  cqlepm, TO B 

c@py nonanam qerslpe  onn nu (o6aem 4, % 9.10). Pacc-M nrur mix ~ooprm- 
tram n o m  s e a ~ p a  T m e m  x* = (- 0,403; - 0,764; - 0,746). 

B e4epy n o w a m  o ~ - ,  KoTopbIe m e w  ~~~~e no ;* 
MeHyneAByx (06bexm 1,3,4,8,9,10). 

Ha ocm~annn ~arpnqw Z no emminono& w x p l l K e  onpenemeM Home mop- - 
n m a m  sempa nm 3nor mver x* = (- 0,289; - 0,312; - 0,473). 

&IS  om qempa nosmp%eM n. 6 ALLRHOIW amapma:  
dl. = 1,234 d2* = 2,720 d,, = 1,379 d4* = 1,603 dF = 2,373 

de = 2,843 d,. =l,744 d,.=0936 d+ =1,141 =1,507. 

T ~ K  im no.?ysenmae mamqb~ X B ~ O T C B  nepeceKarolqnmcs n B 06nacm ne- 
pece4emm ~ a x o ~ x  sempe &e~m m .usmi, ecTb ece oc~oearata cmmm pe- 
3yab~a~m m m c c n @ ~  a e y f i o ~ o p n r e ~ .  ~TO-B~TSMOM~, wIeAyeT no- 
m p m  K J I W I I @ ~ ~ ~ ~ ~ ,  r ipennapmno u ~ M ~ A B B  p;tnpyc *= m ~ ~ 1 6 p m b  
myr0fi M a n .  



I 7 p o s e m  wacc~qlmamm ce~ei i  no YPOBRM gymeBom nolpe6nem, nc- 
Memn uipapxn~ec~oro arnoMepamnoro ~~raC~epnoro aaan&a. Bce pac- 

Ha Kommrepe c n c n o ~ ~ o ~ a m e a n  CUCT~W STAT~TICA (MO- 

m Cluster Analysis). 
1- ~eurenua Hocne esona UCXOAH~IX A- B w e - r n  ~a6mgy, npn no- 

w KaonKn ANWYS B OCXOBHOM Memo  MOW^^ sbx6llpae~ ~ o n y m  Cluster 
alysis (puc. 6.7) n HiuKuMaeM KaOnKy RAPLAYS, m 6 ~  p a ~ e p ~ y ~ b  omio en, 
<a M W  K.VZGki@UXfUU€i. 

"Append'vili 
place me s e l e e d  
rnodulssatma end 

Puc. b Z  OKHO sbl60pa MeTonoa WacTepuoro aHanuaa 

aquonnbor nepe- 

a, icr; X3 - no~pe6ne~ue qljymo~, KT. 

w p o r p m  @sic. 6.9). 
Y~o6x  u306pa3m Marpmy p a c c ~ m a a ,  Ha ocaose ~oi-opoii npo~cxomoro 

exuaeirne B wampx,  w~racao B owe nponewp merrmrm m KHorrrte Distance 
. Ha pHC. 6.10 m06paxea @p,~araaeHT ~TOI MaTpnw. 
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3necb X, - pacxonid aa mmme; Xz - pacxonh~ Ha onercny; Xs - pacxow 
sanempmm, nen. en. 

IIposemm r p p m p o e ~ c y  paiiono~ npx IIOMCWE M ~ A O B  m ~ e p n o r o  anam- 
sa, ncnomys m 'opmm &mmai%ero cocem> n c(pan6Hero wcenau . Cpaeem 
n o m e m e  payawam. 

3necb: h - mra 3a.m11be, nen. en.; Xz - mla 3a 6 e a ~ ~ ~ ; , x e & .  en.; 4 - 
m a  sa i~epaprrea, nen. eg.'~ . ,  ~. 

I I p o ~ e ~ B r n t C c ~ @ ~  XE P~MOHOB MemuoEil noncxa crymemi3 n 
c p m m  mecw noRy9ewux p a s b a e d  q x  n o ~ o w  Q,y~~wonana F'. 

. .~ 

Ilylomie n a m e  (ra6n. 6.5). 

3necb: XI - c p e m  yposew p e d m -  npemrpmHii no a r p a ~ ~ g ~  
&&~EHWW, %; - CpEZlHeMAOBLLR C M W l O ~  ~ O ~ ~ O - ~ P ~ s O A -  
m e x m x  OCHOBR~M (POHAOB no OTP~C~IIIM ~ ~ O ~ ~ I J I ~ E F X O C T U ,  MID nea. en.; X, - 
MHAeKC @U~AWCKO~O o & 6 e M a a ~ k i 3 B O ~ ~ ~  %. 

lIpoffsseme qoromeppp  maceBIp- qacn& ~ c c n o ~ x  m p m -  
MbI (<~JIHX@IUWU C O W J W  E <(ntWbAerO-CWRW. n 0 c ~ p o k e  AeHRpOrpabnMy RIIR 

3~hlrutlre 4. II0 ~ ~ ~ T B ~ I T ~ O H ~ M  C T ~ &  IBBeCTgbI IIOMeCIIqHhIe 3KaWHYUI 
n e ~ o r p @ m e c m  nosualweii (ra6n.;6.6). 
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. . ,; 8 .:. 

?.iy - i.- ; . - +& - ---- - 
hF.7:  - - 

u p o n e m  B ~ ~ ~ C C E ~ ~ H ~ ~ N ~ A & M ~ I X  o&6emon, ncnoxmyn ,w&n~mmfi 
amopmKn~Horoaaaw3a.  

Uponecc m a c ~ ~ u m u r r  olpa3n~e B snne neunporpamm H n o a c m  nony- 
WEHbIe per)mb~aThI. ,~ 

x .  
city-block, npen~apmmbno HopMwposaB nanxble no cnoco6y zq = 9. 

x i  -- 

~. TaBnnqa B . 0  
~~ ~ ~~ . 

H w e p  Ypoecm--- Bhmyc~ nponyhla 
e narypmmw e q m m m ,  Lkm e m m e 4 6 l - r n  

" ~ p o w ~ a  &eoma, 6~il0~ m. m. meenenen - 

1 - 6 ~ 80 40 
2 8 150 2Q ~ -- 

3 12 100 70 

UT K rry4nnraa pe3yll6TaTaM. 

- 3admue 8. no npmenenmm nanwr~ ~a6n. 6.9 npoBemm nepapxmec~air 
m m p d  arr8rru3 no sJIlopnTMaM (<6nYD1(Bkmero cocena>> n a m n e r o  cocenau. 

onpenenem paccromti n o c n o n 6 3 ~ 6  ~erpmoii city-block. 





MOT 6511% m e c e m  K nep~ofi m e ,  a o&bem, pacnonoxexnue m e  mi% 
noeepxaocrw, 6 m e  K qen~py mopom MHOX~CTRB, T.e. O T H O O ~ B  KO ~mpoii 
rpynne. Ecm r p m a  M ~ X Q  rpynnam 6ynm ~b16pana xax CKWO s m e ,  TO B 

YTOM cnysae qmapHarr BepomocTb omrr6owofi maccn@mamn 6yna m- 
m n o f i .  

K n a c c a t p a ~ a w  npa aaw- k-06yqarourux ~h16op01d PBCCMOT~EM oco- 
6emorm maccn~mamm o h m ,  B O ~ H I ~ X ~ K , ~ ~  npa ~armswu k-06y~a1o~ux 
sar6oporc (k > 2). KBX n B wry4ae c my~x 0 6 ~ -  ~ a r 6 o p l ( ~ ~ n ,  npennomm- 
cn, YTO K w o e  m o a e m p  ~ s c c ~  nop~arm~o pacnpenenembun c pamumma 
BeKTOpaaaR cpeK3iX 3 l r a ¶ d .  O W H K ~  COBM~CTBO~~ X O B ~ ~ U W O H B ~ ~ ~  MaTPKLW S* 

. B e m p  xos@@nuuem~ mif @~HKIWH av (j =G) P-am no @oP- 

1. Ha oc~o~awun npmene- namm cnenyer nafi~ki o u e m  semopoe - - 
c p w m  X , Y w KompnwonmxpaTPWq (S,,Sy), a m e  ouenv cymapnofi 

~osapua~f~lonnoi? MaTpurw (S*) a 06pamofi K neii (s;'). 
2. Pxc¶UT&K B~~ OqeXOK KO~@$UW~EM)B WCK~-THOA @ Y H K ~ M U  

(A) u o n p e n m  ee cpe&ue 3na9em rn JCSWOIY) moxecTBa w e n e n m e  KOH- 

CI'W PEIcpP-aqHn (4. 
Bmcnurre oueHKa 3navenuiX n n c e p ~ m o f i  @~HI(UIIH nm upennpnmm, 

y Komporo nepeMeneue u p u m ~ a m  snaqenm: ynem~b12 Bec noTepb OT 6pma 
(Zl) paeen 0,2 %; @nnoo~mma a m m ~ o k  smm OCHOBH~IX Q O W O ~  (&) pama 
0,75 nen. en. 

Onpenenme, K xaxofi u3 mcyx rpynn cnenym mm naxme npempnawe. 



~ ~ 

- 0,11838 0,082416 - s2 =- 
0~33808)=[- 0;0?3676 0,!)67616 

COBM~CTHBII KOBaPl@zWOUfIBII MqEqa Ss H 06pa~IIm MaTpma SF' 6~ 
n ~ e n  cnepymrwdfeq: 

s* = 
71,+%-2. 0,0769 

. . 17,166i 4,5938 s-' = 
: 

2. BWlUp K@#~EIW~BTOB @ ~ ~ p E b I a w i 0 ~  # 8 y ~ ~ a r u u  (A) p & e ~  

B e m p  m a q e d  ymcxpmmmoii  $ymam m n e p m  n o m o x e m a  

(415 /91\ f 23,569) 
i Bmpoe nomnoxecnm 

T p w e  n o m o * e c ~ ~ o  
i , . ,  

1 Ho~ep oGsclrra x, Xl 

1 . .. 5,s 0,9 I - 
2 5,l 0,88 

1. 3 5,4 120 
i 4 '  5 3  12.5 

X ;  ' , =5,45 x2 =1,06 
i - 



3neca: XI - ~ ~ q a 6 o l x a  nponygum aa omoro pa6mqer0, THC. neH. m.; 
X2 - @owoo~na~a OCHOBHIJX npommnmeHHmx @onnos, Aen. ex. 

f i x  K q o m  norpwox- &RTOB OnpenemeM xonap~~mowym ~ a r p q .  
- m nepBoro nomnoxesma 

(,389 0,0222) s1 = 
0,0222 0,0889 ' . ,.. . - 



Ann pasrp-m nepsoro u p n e r o  nonMHomecrs meeM 

9,4 1,9 

~ 1 ~ 6 ~ 1  HB- macm@& 1148h~t o k m ~ ,  noacmm m9em momrm 
n e p e ~ e m m  B q w e m e  (7.5) ~~cpas- rronywme p q m m  c wzeag, 

e m :  f, - f,,> 0 a f, - f,> 0 &em n p ~ ~ ~ ~ e m i ~  nepBOMy mo-y; 
f l  - f2<0 H f2 - f3>0 o ~ n p ~ e m ~ ~ o p o w a w O x ~ y ;  
f ,  - f,.?: 0 H fZ -f3<0 &emnp-mmeMy~o~l (eeTBY.  

&wgr 3. IIo pe3ym- anaw3a ~~ARBACOEO% ymi i91180~  memn,~~& 



2. Paccnrrrae~ ipu @icxpkimmmme @ymqm: 

- Irpyrrm 
B e m p  KO~L$L$KW~BTOB ?XECIC~HMHUWITHO~~ @YHXIWU: 



: I I o . m a a ~ ~  YerbIpeM ~ p y m e k a m  6 m a ~  Mom61 nMemcx cneuytome am- 
me o pe3yffim~ax nememnocru Ha XOH~II 2000 r. (XI - ~ocsa~omoma ~ a n m a ~ ~ a ,  %; 
X2-pema6enb~ocTb ah-oleo~, %; & - ~03@@~1meIrI ~ E m ~ o m ,  %) (m6n. 7.3).' 

TaBnuua 7.3 

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

PUG. 7.7. AeHAPOrPaMMa MHOrOMePHOi( W I ~ C C V I C ~ ~ ~ K ~ L I M M  

nBag4aTLl WeTblpeX 6aH~0B Moc~ebl 

n o  p e 3 y n ~ ~ a r a ~  ~ n a c c u ~ a ~ a u m  B coBo~~iHocra '  Momwo s w a e n m  Tpu 
nocraTogRo IIJIOTHL~ wracTepa ( M W K M ~ K H O ~  pacc~oiiiiue npa 065ennnern 
HeMHOrHM 6onee 15),K0TOPbIk B ZaITbHehe~ ItOOJlyXaTHaM B KaYeCTBe o6y- 
TZtIOlqXX B S ~ ~ O K :  

I macTep - 06ee~~br  l1,9, b,;il, 10,12,3; 
11 KllaCTep- o&beKTbI 24, 16,7,23, 17, 15,13,8,5; 
Ill macTep - O&?KT~ 19,14,.22,4. 
O c ~ m m e  o6%e~~1(18,2,20,1) oraocm> K nepeaicnembm Knac.repaMyxe 

Ha aocraTowo 6 o m m o ~  paC~T0x~~r.(6?nee 28), IIOOTOM~ W M O ~ O  paccuarpa- 
~a27, KW cmocaorrTemnNe mac,~epw a snocnenersau Be Bxnraran. B C O C ~ B  06y- 

1. Ecnomyx naKeT STATISTICA, MeTon aepapxmeceoro arno~epam~noro samam B K I ~ O ~ O K .  
macTepnoro amm3a, nposeneM xnaccn@a~aqwo ~ ~ H K O B .  Onpenenn~ q a  rpynnbl Am npoaomem.  a ~ m 3 a  eseneM B ~ J I ~ K T ~ O H H ~ H ) .  ~ a 6 a m y  erne onny nepc- 
~ ~ H K O B ,  KOTOpbIe M O T  6b1m MGIIOJIb30BaAbI B Xa¶eCTBe 06yu~t101qm B ~ I ~ O P O K  B MeEHyro (group), B. KOTOPO~ yK%eM wo~ep rpynm (mac~epa) ann gio~noro Ha- 
JlECKpnMXHaHTHOM aAaJIU3e. 6 m e m x .  Bw6epe~ ~ o ~ y l m  Discriminant Analysis u qemneM aa m o m e  Switc* 

2. Pacc~ume~ 3waqem ~ C K ~ H M K H ~ H T H ~ M  @ym& m xaxqoiirpynnb~ 6 ~ 0 ~ .  To (PMC. 7.2). 
3. OIIpe~eNW, K K ~ K O R  Pf3 BblAeXemUX TYIIII CneAyCX O T H ~ G T I ~ ~ ~ H X ,  y KOTD- B pacq~mruc~cn ome (pac. 7.3) ~ . n p o ~ e n e ~ m  nonrarosoro arraxma anc- 

poro nepeMeHme npamMam s~asewm: XI = 35 %, Xz = 4 %; X3 = 70 %. 
~ ~ ~ M R E ~ H T H K I X  @yexzaii H ~ O ~ X O A H M O  sana~b cnenyIowe napmelpbi: 

Peluenue. 1. Cnasana npa nohlom n m a  STATISTICA npoaeneM maccu+a . Va,~iabl+ - . n e p e ~ e n ~ ~ r ~ e ,  ysacmpnnie B a~ma3e,  B TOM wcne: 
wm neamam re~b~pex 6 a m o ~  no MeTony uepapxrmecKoro arnoMeprrmaor1 Grouping - ~ n a c c a @ a ~ a ~ ~ o n u w e  n p a 3 ~ a ~ a ;  1ndepend.ent - ae3a~acame (iluc- 

KnacTepHoro a~iam2.a (CM. naparpa@ 6.3). Ann narmmocm npeAmaBm pesynb~a- qmmiam~bre)  ntpeMeHme; Cod- for grouping verfables- 3naremrr xlracca- 

TbI KJI~CCK@EIK~~UH B BUAe AeH@OrpFihfMbI ~ I I C .  7.1). @@Ka&oHH6IX IIPIZWkIKOB, XUTOPble ~ Y A Y T  Y S a k ~ ~ ~ ~ a ~ 6  B O ~ ~ ~ ~ O B ~ H K M  QW. 

2rcnepr. 2001. ~n 11. 
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., , . . ~  . 

PUO.'?.~. OKHL ~b~fiopa n a p a ~ i ~ o s  ~ Y I M ( P I I M U W T H O ~  a m m a  

B gamey npmepe m 6 y m  3naqemm 1,2,3, cocurserciriyronme lpeM mne- 
n e a m  macrepa~. 

IIocne 3wmm scex n e o 6 x o ~ ~ b 1 ~  napmeTpoB, wemdieM aa mome OK. 
~npjiorpsa6Ma B ~ I ~ ~ B C T  0- LWI 3WM88 BWa ~ W C P ~ ~ ~ O ~ ~ $ ~ H K ~ W B .  B 3TOM 

oKae'ipuc. 7.4) neoSxona~o me p a  yrommi Ha(iop r n c ~ p m m n a ~  nepeMeE- 
n rn  (B riatue~ npmepe 31% Xt, Xl, X3)a Bs6pam M ~ T U ~  d o p a  ~ c E p ~  
nepe~e-. 
: B'-dacre~e STATISTICA pwm3osawr cne&nlyre M~TOLI~I  r n c ~ p m . m k ~ :  

. h d a r d  - cratl;qapm& M~TOJJ, ~ o ~ o p i i t i  npemiomraeT mnomBame 
BC- nkc@mmmmm nepeMeAWM, n&rioiiiw.nmo yiammbrx nonko~a~errehi 
(CM. puc. 7.3), X ~ ~ ~ B U C I I M O  M. y p o ~ ~ g  HX n n @ o p ~ a n i m m .  

Forward stepwlse - npa~an npokwpa nomirosoro nepe~e8nr-q 
n a m m  c nepe~emioti, 06ecnwi~am1neki Hawrysmee pammeme m x m .  Ha 
-OM mare 3rom arrmpma o x 6 u p m  osepenaan nepeuemarr, xaropaa B co- 
sera~rni c pmee om6pa~xmaaa, .qaer.mmjwnee prunaseaae rp@. 

Backward stepwise - 06patxiu1 npouenypa nomsrosoro d o p a  naek-pmm- 
HaHTwnt nepe~emmi; aorm m nepBoM mare anrupmMa ece nepeMeAaMe ~runo- 
w m c n  B ~ c ~ ~ a ~  @yuwmo. Ha gaxuro~ nocnenymmeM m m  npoacxo- 
nm acmloqeRile m d o p a  TOB nepe~emof, ~ o ~ o p a a  BHOCRT anme~bnmii ~nnarr B 

p m e m i e  MnoxecTB. 
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1 , B I a e M  npwepe 6hm ~616pa~ c T ~ ~ ' ~ o ~ ,  r.e. hm icepememe 
(3, X,~fr X3) ~ g m ~ t e *  B wcras:&ic ' ' 6fi &yFIw~nr. 

Ha c n e ~ e h  mare npoBeAe=&amnoru ~iinusa ngM aeo6~0- 
', w o  oqem- ~03@@~qae+ n ~ c r c p n m m d b a  @~EKI@%. Llnn m o  B bme na 
I +c. 7.5 rqemale~ na m o r m y ' C h M c a t i o n W & i n ~  , . (mt tcoh$~kaq~~mm~,  ~ .e .  

8 .,; 
, ,  . ' ~ ~ c g p u ~ e  &is-). 

~. . . ..., . . .  I " .  1 . "  



3ro Tax Hasmaewe mi~e&bfq mcKpmaHTwJIxe @~HKUHII Qmepa, c xo- 
TOP~IMH nonpo6eo MOXHO ~ O ~ H ~ K O M I I ~ C X  B cneuaanhnoE mrrepaType [12,25]. 

Ha ocHose paccruTannEIx ~ n a c c a @ a ~ a q n o ~ n ~ ~ x  @ y n w ~ i i  IIO onpenexemoiviy 
DpEIBHJry npOa3BOAETCX lIOBTOpHEi8 KJI~ccH&Y~K~IXXS 065eKT0B BCeX TpeX IIOAMHO- 

m e m  1121 %0661 Y B H A ~ T ~  pe3ym~am 3 ~ 0 k  npouenypbr, WHO B oKne 
(CM PHC. 7.5) memnyr6 no mome CIassif~cation Matrix. 

Ha PHC. 7.7 Mhl B W ,  ST0 IIPOJBOIILrm 83MeHeBM8 B DepBOHaTaJIbHOM COCTaBe 
nonMxoxem. Hanpmep, c y s e ~ o ~  npuMeaem macca@a~auaom61x @ ~ H K I I H ~  B 

nepsyro rpyn~~y omecenbr rpa o6sema, XOTX nep~o~aqanb~o  B xeS naxommcb se- 
TEIpe 06se~ra. CJI~AOB~TW%HO, lrpOQeH'L K O P P ~ K T H O ~  KJI&CCH&HK~~MEI COCTLlBjlXeT 
75 % (3t4xlM)). Axanornwo T ~ ~ ~ T Y K ) ~ : x  n R p p e  pe%ynbTanI. CpemIlir no BceM 
rpymaha npoqem ~ o p p e d o k  macc~@amwu coc~aem OKOJIO 84,2 % (nocnegm 
crpoKa ~a6mq61) 3ro c~~jwrenscmye~  o xopomeha Kasecme x n a c c u @ m a ~ ~ ~ ~ ,  

YTO~Q DO-b nOJIHYM KapTEMy K J I a c c n @ ~ u ,  T.e. WaTb KaMle O&K- 

ThI I3 Ha KaKOM OCHOBaEUGi 66~nll OTHeCW K COOTB~TByf01IIeMY MHOXeCrBy, HjX* 
HO B oKHe (CM. PAC 7.5) ~616pa~b npouenypy Classlfic~tion of cases. B pacxpm 
III~MCX oKne @EC 7.8) M ~ I  BUJ[KM J ~ T ~ J I ~ H Y K )  mp~rmy W I ~ C C I I @ I I X ~ ~ ~ .  I Ioxcm 
HeKOTOpEIe ee @par~e~i~b l .  B IIepBoii rp@e ~ ~ I I W K I  .J?ra3aAbI ZIOMepa 06aemo~ 
axar~u~apye~oii w ~ o ~ y m o m ;  BO BTOPOB rp@e npmenem noMepa Tex rpym, K 

BOTOP~IM MU nepBoaambno npasacnw u3yraaewe 065emb1 (npoqep~am O T M ~ -  

see61 'lempe o h e m ,  KoTopbIe no p e 3 y m ~ a ~ a ~  KnacTepHoro a m m a  MH He ome- 

PUC. 7.8. PeJYnbTaTbl W ~ ~ C W * H K ~ ~ ~ M M  06beKT0B TpBXnOAMtiOXWCTB ~ ~ H K O B  

Ha o C H D L ~ ~ H U ~  ~ & ~ ~ G W $ ~ K ~ ~ M O H H ~ ~ X ~ ~ H & U U  (f ) 

cnn mi K amok u3 ublgeaemxx rpyrn~). A&ee paccaao.rpm chTyagYih, c ,@emuM 
o t k e m ~ .  Ha nep~ona mare MEI n P ~ ~ c m p v e r o  k r e $ ~ i j ~ y  nb~momCmy, a no 

Pe3YllbTaTEiM BX~IICJIWJ& Ha 6- K I I ~ C C X @ E I X W O ~ M  @~Rw$ C ~ M O ~  B~ICOKO& 

ioxasanacb &?pom~ocrr. ero n p m ~ n e m o c m  xqxmew n ~ ~ n o x e m y  (p = 13~45). 

HyeCXyk3 HHT-~Pu~~TFLIX~~ pe3xlIbTa~OB Kna~@EIXaQEUi, ~ . e ,  Ha Ipa@EIXe 
pacnoxo$eBae an8rm3spyem.m O ~ X ~ K T O B  B npoqqrcme  m c q m m -  
WW. &m 3 ~ u m  uyxmo B ome (CM. pus. 7.5) B U B P ~ T ~  nponenypy 

analysis,& grapb-(imno~nsecmiir amm w rpac$mj - Scatter plot 
&ores (marpama p a c c e m  3nasemfl ~ a s r o m e c m x  OU~HOK). Ha 
mo pa~nonome&e I t w o r o  m 06ae1cro~ ~pex  nomomecm B no- 
sohi rrpocTpILHe~ue - n e p ~ u x  W* axcKPtfm-nl @ymw& 
e 065eKTa (nl, n2. 98 ,?Iz0), K O T O ~ ~ I C  U O C J I ~ ' ~ P O B ~ A ~ H B R  XIiaCTWHO- 

rq g-a 6 b m  ucxnmsena HW ~3 mfi~ef&ero mcneppBgaX, 0 6 p m p ~  ca- 
~ o c T o a T e ~ 1 6 ~  rpynny, nocril~ororo y ~ -  OT o 6 x . e ~ ~ ~  rpex smenenmx 
UOAMHaxC~CTB. 

Ha arrarpaad~e T e e  sunno, ,¶?o nepme 'nomoxec?90 o6pa.mano c e m  
. B %era 6z.m oraecew? cJremnwe 6 m :  

nor0 nomaoxecma no 3 ~ a r e ~ 1 l a ~  ~oop-  
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3necb: X, - nonn cTyReeros, ycneearournx Ha c<o~nnwtor; Xz - nom "rynen- 
TOLL, ycnesmnpvr aa ~cxopomo)) u c(mwqeo>); X3 - nom cryAeLEx)e, ycnenaMImx 
Ha <(XOpOlUO>> A <(YAOBneTBOPUTeJIbHO>): 

IIposem~e pacnpeneneme cnenymmix + a ~ y ~ l b ~ e m ~  no mfemmmcx rpynnard: 
8 4  +a~ymm XI = 0.32, X2 = 0.49. X3 = 0.15; 

9 4  +axynb~er XI = 0,41, XZ = 0,57, X3 = 0,Ol; 

10-ii Cpaxym~m XI = 0,31, X2 = 0,54, Xa = 0,14. 

Bce e e o 6 x o ~ ~ ~ b l e  pacsem s m o m m  Ha m.nrt.mpe n nocqohlx ~paQ,m 
pacnpenenenwn otibenos B n p o c ~ p a n ~ ~ ~ e  ~ ~ c ~ p ~ ~ a a r u r n m x  @yx-. 



PacnegaTiui~e npo~o~ormr p a h  MOW Discriminant Analysis n n o a m e  
nowemme pertymmw waccn$n~aw~ 

3sdanue 5. B comercrem c zpemna ~ ~ ~ X Y ~ C K N M H  ~ ~ ~ H B K B M A  no 
x~ 1990 r;Ae& e ~ p n e i c ~ v ~ t  crpw paonpewnemaame rpymw(~abn..7:8). 

3.Wcb: XI- OXWI&MZ~ npop.~-&& na; Xz -..ypomx16 ma- 

. .  . 

. ~ , . !  

O ~ R O B H ~ I ~  n p o u s ~ o ~ w e ~ e  Cpemecmmoe sacno I ' I ~ P ~ Q  
nportyam.sa 1023, 

m. sea (X2) m a  nex. en {X3) 
. . ' . . , -4.27 . . - ;9,38. 

2.85 330 . . 
4.75 9.87 
355 633 
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Pemenue n p o m ~ p y h  Ha rpadwge, n o n c m  nonyse-e pe- 
synam~bl m~ccn@amnin~ 

3adrutue 9. no pe3ym.m~~  om o ~ e ~ s a m a  ~M~SMBH- npo-n- 
cr~a (XI - npA6m na OWIOM pakmma, MJIH nen en.; X2- pema&mm npom 
BOA-% Y6. X, - ~ ~ n m m x O C r a  wna, MJIH nen. en.Ys ~iaS--ii &II~- 
3tXKOf COBOQTIHOCIU 6 ~ B h U i ~ 9 f A B I p c  r p p m  rrp&&fb~- r&gnp& 

Irpyrma - ~~lcosan uplpeffnre~ocn, nponj~oncha; 
I1 rpyrma - c p e m  ~@@ermimocra upomno~am; 
m r p m a  - m w a ~  lr3IP@emoc= ~~pomon-; 
N rpyrma - oven& m~aa 34)@ermm~oc~b upou3~o~cl9a 

Bxone nposenetim m c q ~ m o n ,  mamm ma pamnoi% rpymm nonyre- 
wr cnenyrOweoqen~n napruaeTpoB m c q n m ~ b ~  @ymm&: 



3nec6: X, - n p o m ~ u ~ e n a n o m  Tpyna omoro pa6onrnna, MIDI nen. en.; 
X2 - n m  ~ 8 6 0 9 ~ 1 ~  B 061qeii mcnennma p a 6 m m ;  X3 - p e ~ ~ a 6 e m o c .  
npOnyKuUU, %; & - K O ~ @ @ U ~ U ~ H T  UClIOnb30BaW CbIpha E MaTepEUIOB, %. 

Kn&ccu@maqm npo- npu noaronm a u c x p ~ o m  aaamna, UCrrOnb- 
3 p  B xasecme ob).rarom B I . I ~ O P O K  menymmae rpynm n p e m r p d  ( T ~ ~ I L  7.10). 

IIoxem~e ~~~~e peqmmrn ~ C K ~ I I M B A ~ O ~  m a ,  naii~e >KO- 

HoMAgecxym m w n p m  mxnnemm p83nu~uB Me= ~ p y n n w  npemrpm- 
TWZi na OcEoBanun pacqeTa ~b16opo- XapamepnCTnK (cpeme snasenwn nepe- 
Memm, cyma nny~purpym~o~bm mcnepc~2). 

- - 
s m  npu ero npaMeHemin He rpe6yercu nomaepweme Koppemmm 
 pa^ B r p p e  s a ~ n c n m  nepeaaermbur (Y,) ,  Tart n B rpyrrne ~e3a8ucn~bn  nepeMen- 
=(Xi). 

l@nb rzptuarn~u8 m d a  - n o a c ~  ~ a ~ c m ~ l ~ b a a n  ~op-oaabnr w e i r  
MW @ m p w r m  n ~ ~ ~ ~ ~ T ~ T U B W ~ I M U  nepe~emmm. 

Mcxom~e nanaue B m w 3 e  K~HONW~CKUX ~ o p p d  npencmmmmx B 
cnenyIoqeM Brine. 





EWIA 2 pamenme 6omme T ~ ~ I I ~ S B O ~  3 m e m i  KP-BII npu B B ~ I ~ ~ B A B O M  

yposae s n a ~ m r o m  n c ~ C J I O M  m n e ~ e i i  c ~ o 6 0 m  paswraa (pxq), m ~ o m o  yr- 
BepmaTb, qm, no W e %  Mepe, nep~bni ~ a a o n n r e c ~  rc03@Qnwem ~oppens- 

unn TI = f i  6 y m  ommen err ~ y m .  
~ T O ~ M  UPOBePI1T6 3Ha'lKMOCTb BTOPOrO K W @ @ H W ~ ~ H T ~  x~HDWNS~CKOB rcoppe 

2 m, ~ e o 6 x o m ~ o  PaccwiTam X no Qopxyne 

B y r o ~  w e ,  e m  x2 pacseraoe 6omme m ~ s ~ o r o  wscm qmepm 
npn ~ b 1 6 p a ~ n o ~  yporme ~ l i a ~ o c m  n c  m c n o ~  mene~efi ~ ~ 0 6 0 ~  p m  
@ -  1)(q- I), TO MOXKO m X U [ a T b ,  9X) BTOPOZ~ ~ ( ~ H O H N S ~ C ~  K O ~ @ ~ W ~ R T  

XOppenranul r2 = fi. 6yne1 OT-eH OT IIynn. 3 ~ a m c I b  OCTaBUUiXWI 

~03@@~4ieI iT0~ lIpOBePXerwI f l K W P U T M 0  

Ha CaenyIomeM mare amopxima $ m n c m  c o t k m ~ a b l e  mcna n co6men- 
EbIe s e m p ~  ~ a ~ p -  c = R;: x R,, 7 R;: x R,,. a p a ~ ~ c p p w c ~ b  B mmeM n p -  
Mcpe (2x2), cnep.ona-~o, o m  pew m a  co6m- aura a LIB@. w6m- 

nnea IC -2 E( = o n B~~.raolwn ero a+* 

a4 - 0,34984 + 0,0286 = 0. 
Penran v o e  ypanuexxe, n-q nea ropm 

4 =OJ195 ( n  6 =0,1303. 
Aanee -01'0 At ~ B C C ~ H T ~ M  CO~CTB~HHUB ~ e g m p  BJ. 3mr0 B00 



K a n o m m a e  K O @ @ ~ ~ T M  xopp-m pasnu: 

r, = # = ~ = 0 , 4 6 9 ;  r 2 = @ = m = 0 , 3 6 1 .  

YTO~M FI&TU BeKwpbI ~03@@S5iemB A,, noncrannneM coormcmymqae 
3~asearur A, n BI B BbIpneaYIe (8.6). IIep~uri m p  (A,), C O ~ T B ~ ~  

llepBOMy KaROHaseCKOMy ~os@@wqwemy (r,),  p e a  

1,197 - 0,125 0,507 
-0,125 1,109 
0,507 -0,377 1,311 

~0~ 06pa30~ ~ m c n w ~  BTOPOB Bemop A2 

5197 -0,125 

0,1303 

- 0,674 

~ T I T B I ( ,  I ~ ~ X C U M ~ I I M M ~  K O ~ @ ~ H I W ~ ~ H T  KBHOHWI~CKO~ KOP- PaBeH 0,469. 
 EM^ coo- ye^ napa xaxomecroor nepeMem: 

B ~ o p o ~ y  K03@@HLWeUTY K Z ~ O R U ~ ~ C K O ~  KOPPeJXWBki T2 = 0,36 1 COOTBeTCTByeT 
napa xanommecmx nepeaae-: 

Ul = 0,014Xl - 0,209X2 - 0,674X3 , 
, I 

v, =0,0263 +Y, . 

1. Pacc-e~ nep~m? xaxo~we~KHg ~ o ~ @ @ m e m  xoppenam u npoBepnM 
em ~ B ~ Y ~ M O C T ~  c ~OMOU~LIO 2-KPqnx Eaprn?. 

2. Ouemi~  ~os@+llwemw Kiuronnsecmx nepeMemm nnrr c~an,qaprmosag- 
m x  3na=1emi H C X O ~ . T X  nepeMenmx XI, X,, X3, H Y,, Y2. 

3. Ha OCHOILVIVU~ p e ~ y n s ~ a m ~  pacsmB, B m o m e m m  B m. 1-2, onpene- 
nm,  aagarr m m e h  nHneKcoB U O B B O I ~ ~ T  H- 0 6 p m o ~  
npencmam crnnmrii naneKc p e 3 y m ~ a m ~ ~ a r x  no~a3a~eneIr ( m u e r n e  n q e 6 n -  
w m c m  sen E BWWB aacenemn). Bce n e o 6 x o ~ e  pacqem BbmomMM Ha 
KoMIIbmepe e ncnonwoBamew n m a  nporpam STATISTICA. 



Peure~ue. B cHcreMe STATISTICA MeToA Kmoxmecmx ~oppennmii pcann- 
symcx npn I I O M O ~  ~ o n y m  Canonocal Analis. BBene~ 3xaqem Bcex ncxonnarx 
nepeMeHtIhDt B 3nempo~uryro ~ & m l y  n coxpana~ ~ T U  n a m e  B Cp&e c m e n m  
Pnmer. Orrcpoe~ omo ~b16opa ~onynefi w ~ X 6 e p e ~  ~onyrra Canonical Analysis 
(pnc. 8.1). 

IIocne eu6opa MOW IUL 3 ~ p m e  noxBmcx omo (pnc. 8.2), B KOTO~OM nw6- 
xonu~o y ~ a s a ~ 6  meEa nepeaaermbm, npnnawemaanx nepeoMy (First List) n m- 
p o ~ y  (Second List) moxecmy anamtip- ~ A ~ H B K O B .  

B nameM npmepe K nepsoMy kmomecrey (eem8ncmme nepe~ennue) m o -  
cmcn nepewemme XI, X*, X3, a KO e ~ o p o ~ y  moxemny (mmcmme nepmee- 
me)  - Y, w Yz. momy OK, a o 6 u  npop.omm6 - rrnn npepa- 
p u ~ e n b ~ o  n p o c ~ o q m  Maqmy nap- ~oppemqaii pnn ncxommx nepeMemm 
(pnc. 8.3). 

B ome ocrro~xbm npoqem Kanoxwremoro axanma (puc. 8.4) ssinear nepsare 
penym6TaTt.x ~a~cn-uwSi ~anomrec~m"i K O ~ @ @ Z ~ ~ H T  Koppenaunn (R = 0,445) 
n ero oqema no ?-~pmepnm 01?. = 2,829). 

Canonical R: ,4449691 
Clu-Squaxe: 2,829784 d t  = ( 6 )  P - ,82981312 

I X W e r  of v a l i d  cases: 12 

No. of Variance Total re~iundancp 
MKS. extracted Eliven the 0-r set 

l e f t  set: 3 63,023687569) 10,9189472421 
mght set: 2 lOO,UOO000001 16,348085230+ 

TOTO '1~0661 IIPOAOJDKUTK aUa.lUI3, IIOCneAOBBTCXbAO B H ~ ~ P ~ M ,  Hanpmep, 
npouenypar Eigenvslues ( c o 6 ~ e ~ ~ ~ e  3~asexnx), Canonical weights, I& & right 
set (~womi~ecxue seca nna neBom n n p m r o  ~ ~ o m e c m ) .  

B pa3sepHpmeMcx ome ( p ~ c .  8.5) ~ b l  a n n n ~  ma C O ~ C T B ~ H R ~ I X  Wcna M a q -  
YbI C ( C  = R;: X Rzl x R? X RI2): 212 = 0,198 11 = 0,125. K ~ o M ~  TWO, n0Karcaul.l 
UBa BapUm @00t 1 U Root 2) KaHOHU¶eCREfX B W B h I X  K O ~ ~ @ U J ~ I ~ H X I B  A m  
peMexmx o6om momecm. 



Cynn no n-M pac. 8.5, Momew -cam, KaK W~IWIT KaeoRWeCme ne- 
peMeme w coommcmym~e YIM Kairomecme ~63@@mniembI ~oppmmi 

Cynn no m 3 @ @ ~ e m m  K ~ H O ~ ~ C K U X  @ymapdi, cayro 60mmyro m p p -  
m o m y o  ~ a r p w y  B onpenmemu ~ecnmbIc~113~ nMemT uepeMenme X3 w Yz. 

B cnommeiica cmyaunn M~XUIO PeKoMennoBam wccnenosam mi60 m- 
Meem na6op ~ c x o p m a  nepeMeenm, nonomm H 6onee r n @ o p ~ ~ b ~ n ,  JIU- 

60 permsun sumo n a 6 n m ~ e d  (n). 

3~ecb: XI - YHCnO pa6o~amwx, TblC. 4eJI.1.; & - ( P O H ~ O B O O P ~ C M I I O C T ~  w- 
na onnon, ~ ~ ~ O T H U K ~ ,  MIIU nen. en.; 4 - ~nempo~oopyxernoc~a Tpyna oneom 
pa6orem, mc. KBT.-Y; YI - ~ ~ O U ~ B O A ~ H O C T ~  Tpyna O ~ O I - o  pa6o~amqer0, 
MJIH neH. CA.; YZ - p e m a 6 m a o m  upomBoncma, %. 

I l o n c ~  cmcn nolrysennux 3 n e ~ e m ~  MaTpmw u CA& B X B O ~  o m- 
nem Tecnom cmw mxgy nepeMemblm BHYT~H K W O ~ O  n3 moxecm. 

3uLnue 2.110 nanm npn~e.qn~oB m e  ~ a T p m w  nap= K ~ ~ @ @ ~ ~ A T o B  

Koppemua, acnomyx gaaonurecmtti ~oppemmoma6i auanm, onpenenme m- 
new ~BBE~CIIMOCTW Mempy ~BYMX rpynnaii npmaKoB. 

VaemoB rcanomiqec~~ii ~ o p p ~ w u  M O ~ O  p a c c ~ ~ m m  B ~ ~ ~ I H o M  npmepe7 
- 

gpmera~ue. B uep~ym rpynny npu3wa~o~ m o m  nepeMeHwIe XI. X2, X3. BO 

sropyro rpynny - nepeMeHHhle Y,, Yz. 
Ha oc~o~slaor  noveltaau; pe3y1m~ams cnenair~e Bmonu. 



3 ~ ~ 6 :  YI - p O B e H 6  ~ H 3 B O ~ H O C T H  rpyj@ pa6mmer0 ,  MJIX AeH. eg., 
Y2 - cpomoo~nana ocno~abnrnpoH3Bonmemm @OHAOB, nen. en.; XI - KO@@U- 
4UeaT 0 6 ~ m e m i x  OCHOBEWX (POHAOB, %; x2 - yneJIbHbIfi BeC UOTeph OT &pa %; 
X3 - ~ozi@@nuiem 0 6 0 p a ~ ~ ~ a e ~ o c m  0 6 0 p ~ x  cpenm, nx. 

Pacsem aamommre na K o m m p e  B U B K ~  STA'IISTICA u n o ~ c m  no- 
w e m e  pqmTamr. 

3adunue 4. B xone npoecaesm XaaomecKoro anana7a 6annr no- me- 
n y ~ o m i e  31ursemxrn@@~m~le~1~~ Kanotwiec~oii mppaman: r~ = 0,851, r2 = 0,568. 

Bocnonmosaemnc~ PpEEPHeM Eap~ne~ra, UpOBepbTe 3EXaWiMOCTb KaxqOm 83 

wyx KOJ@@HI~H~HTDB npa yposrie sxa9wbocm a= 0.05. 
h e r n o ,  TTU me110 w e m u c u m  nepemmmx, ~ C T E ~ K I L U K X  n B H ~ ,  

paeno n n ~ ~ ,  mcno s a ~ u c n m  - ~ p e ~ ,  a o h  eb16opm c o c ~ a ~ ~ n  30 na- 
&nonemi% (n = 30). 

3~ecb: XI - cpemrrni npouem cmxenm ce6ecmu~om n p o m ,  %, 
X2 - O ~ O P ~ T U B ~ ~ M O C T ~  O ~ O ~ O I I W X  CPenCTB, W(.; X3 - UHReKC np0BBO-0- 

CTU TpyRa pa6oser0, %; YI - ynwwffi sec s ~ c n o p ~ a  B o 6 s e ~ e  peanraosaunoi? 
npogyKuwu, %; YZ - n p n 6 m  na omom p a 6 m a ,  mc. nea. a. 

Ha ocaoBe m m a  nonyvenwrn ~ 0 3 + Q ~ m ~ l e r n ~  ~ a a o m e ~ m x  nqeMennblx 
~b16epm aawaenee X X + O ~ M ~ T ~ ~ I O  m =ma xe3aBztcmmx nepe~e-. Y n m  
e~6pamy10 nepearemp, nosmpm pacsem K~IIOHWWKBX nepeMeBHba a Max- 
c ~ x o r o  K ~ E O H W ~ G K O ~ O  ~ 0 3 @ @ m e m a  ~oppermqm. O u e m e  cynrccr~c~- 
n o m  ero mMeneaiur AJIJI yce.renHom na6opa nepeaammx. 

He06xo&me pacqem BbmOmUTe Ha K o m e p e  c acnoJmoBaxaeM naKeTa 
STAT'ISTICA. 

3adanue 7. Ha ocnoBama C O ~ C T B ~ H H ~ D L  3nme+d H C O ~ C T B ~ ~  Beimpon 
MaTpuw C (CM. 3a~axae 6) paoc.nmah o u e m  semopa ~ o s @ @ m p i e u ~ o ~  K~EOHE- 

uec~ofi nepe~eaaoii U = qXl t a2X2 + a3X3 a ~ m m a r n d  ~ o s @ @ m e m  pa- 

HOEUY~CKO% KOppeXSUAA w AByXIpY?UI ILi?peMeHE%HX. 
& 

151 



3dauue 8. Ilo pe3yna~a~a~ Banomemu 3ana~an 5 pacmmke 3na.renm 
~a~olamecmx neDeMemua U II Y am munor0 ~a6monmom o & m  

- 
EXCEL. 

* ~ U R U C  I& B o c ~ o ~ B ~ ~ c ~  VpnBenC3HMMJi Arne K O B ~ P U ~ ~ W O B A O ~  Ei 

~0pp~nas~0EE0fi M a I p H q q  BbmucneHnhIh5.i nnn omoil n m21 x e  s616opm, onpe- 
A- ~ 0 3 @ @ w m r m  ~ a a o ~ w e c ~ o i i  xopp~rsqnu NIA myx ~uoxema nepeMeu- 
wnr (XI, X2 - nepm aaaoxemao; YI, Y2 - smpoe moxecmo). 

(0,0126 -1,558 1 -0,0184 -0,031) 
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