








































































































6 0 J I b m y r o  c~opomb ~ ~ U C ~ O C O O ~ ~ H U R  K HOBOMY x a p a K T e p y  
p n a .  

PCUO, qTfJ H e  BO BCeX p e a J I b H 0  B03HUKalOLqNX CNTYaUURX 
MOAeJIU C aAanTNBHblM IIapaMeTpOM a AalOT JIyFluINe IIPOrH03bl 
no CPaBHeHHIO C 0 6 b 1 ' 4 ~ b l ~ H  aAanTHBHbIMH CtiCTeMaMN. Ha 
PHC. 4.4 nOKa3aHb1, CpaBHHTeAbHbIe PeaKUUU 3THX MOB%& 
H a  60JIbuI0fi OAUHO'IHLS~ . H ~ n y J I b c .  C N C T ~ M ~  C ~ A ~ ~ T U B H O ~ ~  CKO- 
POCTbIo UCnbITbIBaeT 60nbmee B03MYLqeHHe OT 3~08 C n y q a f i n o t i  
n o ~ e x u .  M. n. LUoyu [99] npe,q~rarae~ pewarb npo6ne~y spe r ~ ~ K ~ C ~ U I ~ C H X U Z , ~ ~ ~  

0 MtIcnb dppua 0 - 4  9) 
* ucxycc?n8enHb/u ~RIJ . . 
0 M"d8db apayno 
n M ~ ~ C A J  pu~du~uva , 

' , 1 

9 n c .  4.3. Cpaexexne MOAM~~I Bpayna n Tpnrra-JIma, t i -  
, . n-4; p=0,9, 7-1 

~ e p ~ 0 f i p e a K ~ U N  H a  60JIb1110h OAUHO~HU# UMnyJIbC n)'TeM 32 nynbc, 7- l , .~ 
AepXUH UCnOJlb30BaHHR KOHTPOabH,OrO CHrHaJIa H a  OANH u I a r .  2 
E g u  B ~ R T ~  B K a q e c T s e  nepsoro eneMeHTa sewopa h fins A ~ H -  .= 

HOrO MOMeHTa f MOAYJI~ KOHTPOnbHOM CarHaJ Ia ,  n 0 n c q C i ~ a H ~ h l f i  ; 
B n p w y q n i i  ,MOM&T t - 1, TO . o w e ' 4 e ~ n b l P  H ~ A O  
npko~onesae~crr. P ~ ~ K U U R  H a  c~yneHr~cy u a n n a  nx 
TpeHA CTaHeT D p U ,  3TOM MeAJIeHHee. 

M~TOA IlpUpaBHHBaHHR ha = I, K t  I IlpOCT li WKTHB~H. 
, O c o 6 e ~ ~ o  OH yno6e~ TaM, r e  npor~03k.i XeJIaIOTCR H a  3BM !:. 

AJIR 6onbmoro qucJla P m O B .  ECJIU AUHaMUKa P R A a  H e  U3Me- . 
HReTCR, TO UIYM @ H J I ~ ~ Y ~ T C R  CTOnb Xe ~ K T H B H O ,  KaK,  U 

~- 

0 6 b l q H b l ~  M~TOAOM C nOCTORHHbIM n a p a M W p O M  (I. KO~AB TaKHe . ' 

BOBMYL~HHII B c e  xe  C n y q a m x ,  a A a n T a m s  ~ ~ O H C X O A U T  6onee 
6blc~p0. 

SOT MeTOA o c o 6 e ~ ~ o  !V?H~H &'Iff M O A ~ J I H ~ ~ B ~ H H ~ ~  . P R O  3 
c K O ~ O T K O ~  ,nc~opueii une H a  nep~o~asanbnoM mane n q p o e -  ;' 
HWfl MOAeJIU. Y~06bI HM BOCnOnb30BaTbCR,. AOCTBm'IHO ripe- 
B W N  r p y 6 y r o .  OUeHKy K O ~ @ U ~ U ~ H T O B .  n p o r H 0 3 ~ p y m m e f i  Md- 
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P~CCMOTPUM HeKOTOpble npUMepbI. f l n ~  Tor0 ~ ~ 0 6 b l  BhlXC- 
HWTb, HaCKOnbKO IlOJIe3Ha MOAW@HK~UEX Tpnrra H nuqa, 
K BPeMeHHOMY PXAy KYPQ aK&Wh (PHphlhl K3 150 TOqeK 
u K p x ~ y  uen Ha 3 o n m  n3 370 Toselt M ~ I  npmenunn ~ o p w u  
Bpayna, Tpnrra--JIwa (T.JI), Tpnrra-4wna-UIoyna 
TJIIlI). noJI)'¶e~Wble pe3yJlbTaTbI CBweHbl B T&. 4.1 ti 4.2. 

T a d n s u a  4.1 

6 7 8 9 1 0  
, . 

, . 
aar Wcdb 

, , .  

, , 

,Epay~a nop* 0 248 'q7 ,349 402 458 518 579 643 7a1 772 
' , nopspra. 1 180 217 .255 297 343: 388 435 477, '512 559 

, , nopspra 2 182 221, 2k3 320 388 '436 471 493 613 716 , ,  . ,  . 
. . I 

' " -  
TJI . . nopa; o 59 & ,130 ,167 ,206 249 297 355 417 ' 474 
p=0,3 noprn~a 1 60 - 94 128 166 208 253 296 338 366 405 

I b p ~ ~ r t a  2 611 93 131 195 297 36'1 873 311 422 584 
. . 
I. t I t I I 

Cpas~enue STHX. pe3YJIbTaMB C B H A ~ T M ~ C T B Y ~  o npemy- 
m q a x  ~ o ~ e ~ ~ e f t  Tperra--JIxqa nepw c o o ~ ~ e r c r e y ~ ~ ~ ~ m u  
MOnWIIIMI3 6pay~a .  3aAep2Xm Up. ~CnOnb3OBaHHn KOHTPOnb- 
nom carnana ~ F I  odnosrena~ n a p a y q a  crnamnsanu~, riper(- 
JIOxwHan IIIo~AoM, M R  PXUa Kypca a w h  MBM npaKTHYeCKH 



f ,  (hAv) = f 8% [(h- I) Av] ++ 3. (hAv1.t 9% [(h+l) A" 

Eik=lnTik 3~ecb  o 3 u a ~ a e ~  a a ~ y p a n b ~ b l  norapu+~ o q e ~ ~ n  
e~~paabnof i  nnoTnocp AJIX k-fi r a p ~ o ~ u ~ u  Ha I-M o ~ p e 3 ~ e  
na. 'PCHO, qm U ~ M ~ H ~ H B I I ,  c ~ p y ~ ~ ~ p e ' p m j j a ' 6 y A y ~  npen- 

eHbI H3MeHeHNBMU B nOCJIeAOBaTenbHbIX CneKTpaX, T. e. 
paMN A ,  , ,  ~ . h 

, / . /  

( F , : ~ - F ~ , , , ] ' .  , ' ' 
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.axHLeHaLnn ou xex~ehoasdu3 H OHHL3HLBL3 OU ~e~H~9ah6 a 

g~nauauaduaed xnerdeueeo ,mnnugsL .mUogoa3 MqHau 
P qo~p 3,v"J.n~x meauauadu~ed 1kUh9 - 01 'o~quelldo~ HPJahHll 
VQ 

-o~uvu~se mnauauadu3ed mx~axououlradu Ou u7~ xex xeJ. '(69 '3 '[16] 
'da~~due~ '.vu~) nUogoaa avuicnauaL.3 1 3 asiaamuadused & JaawH 'OH 
.raass~ nex .xn~~;tvuadau xmxnamUadu~sd oenuewdoe XF~HHB~OVHL~~~? 
-~ers xnvu~s~aeme 1 ao~edUesx ~OHWKJ H31(EmMI(VBI( 'EHHhHVaa 1 

-2, u 1, muheLadud&u aLmaLUa'am ~as~slrUadu 
6,mogoa3 OIqHaUaL3 gonuo 3 ,X ner uw1qHHaVau 

ahUL(X1.UrYU3€? 'UYUBHN~AIP~~ IIYUHHEJB~~ qLBLUh3 

4;:. a 2. 6 'D &= '&uHahMVH86 BhlNd~ I '0 
'$3 0!3 

D 
em0 P OJO~OH axuu - aunahene OL - 

i 
'Y 

!,&'6'0 = a 

BUHahEHG LaEJUL30~ 73 WO~OJ@I UdII ID-- ~UH~~BHE 0J.- TJ ae~ 'Y - ' ' 
'(1'0' I - 460*04 .~60'0 = 3 iJ+ 9 

. :@6'0 = I - LYO~) !L~'o" 3;"q 
. . 

:guaomb EU HnalraUaduo q~mg LLJON 3 H q i4.1neW~o~ 

'[(I !I -7pdxa)u!ur :1~0]x'eur= !.n 

arrrCwdo+ ou q3errphUaduo r, EHUhHma 
.amtin a1s1yaeaudLslm3ed 

Henedg~qa woeedgo wW~aLe~~~o~ - 3 11 Q 
!q fg aunanorrrro aon~deUuer3 - D auJ 

eHKhKIPaa 438UKUOBg 
.aor(trd adK~flLd~:, a FtruHanaweu n ~0Uslra~UffL36dh aavog 

smuow: sLeuaU2 wgo$h 'e('y) LO q.~a3uae~ OHXI~OU a aunaheuE 
aoeoH OLh. '430~~Lrih3 'UYVIIL~U UYVNH~UUEB~ I~H~)soC*OU~H 
q~~qg LK~ON iq trnnahe~~ .n lsnuaavae tcuaamUaduo KV~ 

'I ou 
*a ~L'EYV~(YVH~HB~ on qLouua qLernnaou ~abnau~ a rC~uhurr 
-aa 'owurraa ty EUJOX .gouew sLrrvaemo mLWau3 P '~o~sdgo 
warv~ .orrmoeuodu an eutrd o~ogiiavuada adLmibd~3 a navvadau 
X~H~V~LU~EHE xun~riuu OL~ '~aehen~o rn OL 4muua~olrn~o 
jqii~~deueu~5' o:, anna~a~d~ ou errevv euuhmma umg 



T ~ K U M  06pa30~, anropuTM e~sucneuufi nOBHOCTbK) onp 
AeJreH. 

OAH~KO npUMeHeHUe cneKTpaJIbEI0fi MOAeJrfi COnp 

(St,  KOHe'lHO, $YHKLINR WCTOT~I). ~ U K ~ K U X  3HaYtiTenbHblX 
U3Me~e~Ufi B CneKTpe S&, ..., S,, He AOJIXHO 6b1Tb. OAH~KO 
SA, Ei SWI AOJfXHbI pa3nUYaTbCR CYWeCTBeHHO, TaK KaK nep- 
Baa. BeJrHYUHa He wnmqae'r cTynenwToe u3~eueuue, a BTO- 
pan BxnmaeT. HeK0~0pble pasnusua MoryT Tame  UM~TE. MecTo 
m a  HecKonbKux cncgiym~sx 31ia~enufi cneKTpa, Aanee cneKTp 
npaKTUYeCKU MeHXeTCfl. OAH~KO MeXAy S8, U S8, OnXTb 
6 y ~ e ~ - 3 ~ a ~ u ~ e n b u a x  paaaupa, TaK K~'K Sgl BKJnoqaeT CTY- 

neulrami'i cKasox, a S,, tie ei2nmsae~. T~KUM o6pa3o~,we- 
JIUYUlra a,, 6y~eT 60nbIUofi, &axe eWH CTpyKTxpa pRAa 
B TOYKe 85 He.U3MeHUJICbb. 

M O X ~ T  IIOKa3aTbCII. 'IT0 H a n n p o c ~ e ~ ~ ~ u R  cnoco6 Y C T P ~ - 1  
.He!UR;pKa3aHHOrO,HeAOCTaTKa COCTOUT B'TOM, YT06bl B DpO- 
rpaM~e  np'eaychib~pe~b a ~ l o ~ a r r i ~ e c ~ o e . y c ~ a n ~ ~ n e r i u e ~ o i  = 0,l 
, , y e p  36< Tosex., (e &a,n,noM ..npu~p$e) nocne ~ $ 0 ;  K + K  oThIeqen,o 
. g&&eg@e' vpy~Tjrpbi ,p.?Aa,, . O ~ H $ +  3&!rl nyTb. -661~a 

, 
. dna~en. Bo-nep~.b~jc, B ~ ~ H H O ~ ~ " T ~ I I K ~  MO~+ npIIu3tifi~n:..~eir- 
C T B H T W ~ H ~ ~  us~ekenlle u o u q 6 y ~ e ~  'nponyqe~o. BTBTO~J~X,  
M O X ~ T  M M ~ T ~ , ,  kfecq ,&eJIa,? 'CepUF IIP~@KYT$'ZH~~X @!C~~KOB 
"~l,$$d$~e:'fifi0~&8.;~e$~.~ r iep~0g n 36, TO'~$~MU., '  ' ' 

, , ,&~,~:,@$$ile~$- &Q,&$ , pe&I$Ha ~ I Y $ ~ O ~ ~  ABYX. C ~ ~ K T P ~ B :  
@R 36-%?ei%~r;1$ U 1 8 - ~ I I e ~ u m  dTpe3r@ B ~ ~ M ~ H H O I ' O  .PBA~. 

ka&Aoro ~ 3 .  wx CgCmp~e ~ n p e ~ d x n ~ i ,  C~OT'B~~~T..  
&,iwuee at: Me~bluee .n3 a u ~ ,  ucqonb3oBanwb B KasecTse 



. .. 
7: . ' ,  ,fn so . a W I 

, . , , 
, . itw! 

Puc. 4.6. Cpasnenwe cne~Tpanbworo ~ e c o n a  C'MWOM 
Tpurra-JIuua npw uMnynbcuox w3~eueuw~ c ~ p y m y p ~  - ~ n n a !  

, , . . 

M O A ~ J I ~  nown nAeanbn.0 oTcnexaeaeT  nu^, a peasqurr M O A ~ ~ I H  
C KO&TPOnbHblM,~nCH@~OM.:OTP?HEaeT JIHUlb IIOJIOBHH~ BblCOTbI 
nnrta; a ~ m ,  sax:sfiano.:na pn.eyxKe, nmpebosanocb 6 TseK 
Ha B O ~ B ~ ~ I U ~ H H ~  n a s a ~ .  

'Pa0 N ~ I U i p 0 , .  YK,a3MBaMT,  TO: ~neKTp?dbllblfi , MeTOA 
B A ~ H H ~ ~ M  cnyrfae rnpaxaeT snanewue pqgalc ~ e n b ~ e t i  oruu6- 
KOB, Y ~ M  MWA Tpnrra-Jlnq?. Ho napng,, 4.6, B3nmM m..pa- 
6om1 Pao n.IZIannpo, 94!&~~ ,eangqnbiB,a@n npornoaa, cnew- 
paJIb~0k MOA~JIH no OTHOweanH) K p@nbHbIM U3MeHeHWflM He OT- 
u a x e n . ( ~  = O).;.OAH~KO cneK3paaanax ~ p ~ e ~ i b ,  KaK. H 51166an 
aAanTnBnaa ~ o ~ e a b  pacchiarpnsaqoro . ~ ~ l a c c a , ,  xapaK~epu- 
3ye~cfi 3ana3~1asannw peamum na, H~M~H?HU% B p&bnp~ 
npouecceno KpafiIiefi Mepena OAHH mar. .3IiaynT, B, TosKe.45 
: n e ~  ~ ~ Q I o p ~ a q n u  ~ n s c  nporno3npo~a1iua, , c ~ a s ~ a '  g , ,TOsKe 46 .  
B ToqKe 46 CQCTaBJifleTCR AlpOrHOB Ha CJIWFK,~$! ,$OM~HT 
BpeMeaa. Cnelrrpanbnas M O A W ~  npn TOM y s e  B no~ngti I ( ,  ~ e p e  . .,. 



~ T U  O C O ~ ~ H H O C T U  l(alOT B03MO)KHOCTb H C n O n b 3 0 B a T b ~  U3Me- 
HeHUR B C n e K T P e  AJIR BBeAeHUR CyUeCTBeHHLlX U 3 ~ e H e H ~ f i  
B CT~YKTYPY MOA~JIU, a H e  T o n b g o  nnx p e r y n u p o B a a u n  na- 
p a M e T p a  cmaxusaaurr. MEJ xe  n o m T a e M c s  p e r u u T b  3 ~ y  
npo6ae~y B cne~ymwefi raase donee EPOCTEJM CIIOCO~OM. 

5 3. AAAIlTAUkiA IlAPAMETPA 
METOAOM 380JIlOLIWki 

~ p y r o i i  cnoco6 ~ o n e @ i ~ a q a u  onuonapaMeT; i i  - 
sec~ofi 3xcno~e~quanb~ofi  M o A e n a  c ~oppe~que i i  K ~ @ + U U U -  
e H T a  naaefiaoro T p e H A a  n p e A n o x e H  Y. Yoy 1501. OH T a K x e  OT- 
Ka3blBaeTCR OT IiONCKa K~KOTO-mi60 OAHOrO OnTUMaJILHOrO 
~ H ~ Y ~ H U R  n a p a M e T p a  C r n a x u B a H u s  n n p e A n a r a e T  npoqe,qypy, 
06ecnesusam~ym a A a n T a q u m  c a M o r o  ~ T O ~ O  n a p a M e T p a  K us- 
MeHeUHRM B AUHaMUKe P R n a .  MeT0.q K O M ~ U H H P Y ~ T  3KCnOHeH- 
u u a n b H o e  C r n a x u B a H u e  c MeToAoM B B o n m Q n o n H o r o  nnaauporra- 
H H I ~  143, 261. 

I lpe~nonarae~c~,  YTO U C ~ O ~ ~ ~ ~ K I T C I I  TPU o q e i i K u  cnenym- 
qeero yfieaa qsna, nonyrae~b~e c n o M o i q b m  T p e x  p a s n u u a ~ ~ x  
s ~ a y e ~ u f i  n a p a M e T p a  a: sb~co~oro, H o p M a n b u o r o ,  H U ~ K O ~ O .  
%B 3HaYeHNR I I e P B O H a q a W H O  B ~ ~ ~ B P ~ ~ O T C R  nPOW3BOJlbH0, a 
3 a W  M O A U @ U ~ H ~ ~ ~ ~ T C R  no M e p e  I IpOABUXeHUR MOAeJIU BO B p e -  

MeHU. O K ~ H K ~ ,  C A e n a H H a R  npu HOPMaJIbHOM 3 H a 4 e H U U  naps- 
M e l p a ,  CYUTaeTCR IIPOTHOSOM, OCTaJIbHMe ABe OUeHKU SBJIRIOT- 
Cff KOHTPOJIbHbIMU. no  nOJiyYeHUU  HOBO^ @ ~ K T H ~ ~ C K O ~ ~  TOYKA 
MOXHO W a T b  B~IBOA o TOM, K a K o e  u3 T p e x  3 ~ a r e ~ u i i  napa- 
M e T p a  n p U B e J I 0  K ~ e H b I I I e f i  O U I U ~ K ~  U OKa3aAOCb HBUJIY~ILIHM. 
Tenepb  TO 3~aqenue n a p a M e T p a  p a c c M a T p u s a e T c R  yxe K a K  
a o p h l a n b e o e .  Tlporao~ H a  c ~ ~ A Y ~ O U I . U ~ ~  nepuop. R e J r a e T c n  m e m o  
H a  OCHOBe AaHHOrO H a U n y Y l u e r O  3HaYeHUff .  @ ~ H O B P ~ M ~ H H O  
PaCCYUTbIBaKlTCR KOHTpOJlbHbIe OUeHKU 6y~yuero  ~ a 6 n m ~ e -  
HUR no 6onee BbICOKOMY U 6onee HU3KOMY (no CpaBHeHUIO 
c a o p ~ a n b u b ~ ~ )  3 ~ a u e y u a ~  n a p a M e T p a .  

B ceowx e K c n e p u M e H T a x  qoy i f c n o n b 3 0 ~ a n  s ~ a s e ~ u a  na- 
PaMeTPOB 

O,O5 < a - h, a, a + h < 0,95, 

r e  h=0,05 - mar u&ie~euua (3~0nmquu) n a p a M e T p a ;  
a - HOpMaJIbHOe suasenue n a p a M e T p a ;  

(a- h) - H H S K O ~  3 ~ a ~ e ~ w e  n a p a M e T p a ;  
(a+ h) - B b r c o K o e  s ~ a ~ e ~ u e  n a p a M e T p a .  
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k b l ~ b i  (np06b1) npu  ~ ~ ~ J I U ~ H H X  - C O ~ ~ T ~ H U R X  3~aueeafi napa- 
~ T P O B  C r n a x u B a H u n ,  s a n a ~ ~ b ~ x  u3 p a c s e T a  no ~ p u  ~ H ~ ' I ~ H H R  mi! a ~ a x n b l r t - n a ~ a ~ e ~ v .  ~ T U  O ~ ~ I T ~ I  06pa3ym~ T a K  1 1 a 3 b l ~ a e m i i  

ecn @YHKUHRMII p a c c h l a T p u B a e M b l x  n a p a h ~ e ~ p o a ) .  B pe- 
L T a T e  M o a t e T  6 b 1 ~ b  n p u H n T o  p e u l e H u e  o n e p e H o c e  i l e u T -  
L H O ~  TO'IKH B TOYKY C h l ~ ~ A h l a n b ~ ~ #  O U I N ~ K O ~ ~ .  n p 0 r ~ 0 3  

: ~ J I e n ) ~ ~ l l [ l j f i  hl0hleHT Bpehle l iU OC)'lqeCTBJI$leTCn n p U  3HaYF- 
s x  n a p a . u e T p o B  c r . l a x l i n a l i u n ,  ongefieneehjux U e l l T p a J I b H ~ f i  



TeuH c -ORHHM napaMeT- 
DOM . ~~ . . ,  .~.. . 

,. . ' I i $ f i~& '~Bp'&MeHHo& pflnd noqyq- 
'no: 'rpeM: ' 3fia¶eH~%M enliii&~~eH~0r0 napaMt3pa a, KaK ST0 
no~3aHo  Ha pUC+ ' 4'.8. T O Y K ~  1 ' COOTBeTCTB.pT HOpMaJIbHOMY 
alraqe~uio, 'a, 'TOW+ 2 -  BBICOKOMY, mqKa 3 --' HUSKOMY 3 ~ a -  

., ,,, , qeiinm a:: . , ~: " ,. 
. r ,  , . , . .  

, , 

:B' ra. '5;; 5 ~3'npU~eAekb1'.~ge3~~lb~aTbl, ' ~ o J ~ Y Y ~ H H ~ ~ ~ . . . ~ ~ M u  
 rip^ S ~ ~ u p d ~ ~ c ~ ~ u x : H c n ~ ~ a e n ~ ~ x ~  oAHonapaMmpnsecKnx. npe- 
$UKTOPOB d pe~ ;~napo~auuex  napa~erpa ananTasuu ' M ~ O A O M  
3~0JIiOfikh~ . I Ipo~e~eno  u x . c p a ~ ~ e ~ a e  c O A H ~ H ~ ~ H M H M O A ~ -  
JIBMU EpayHa' C OIIT~ManbUHMW.3HtiYeHaaMu a, .Onpi3AeJreHiiBIMH 
ITpii ~ I ~ ~ ~ o u u ~ . ~ ~ R ~ ~ T u B H o ~  IlpOrteAypH; UOWCKa. . ~ 

i :" .A.B y x n!a p a M e ~ ~ p / n , i : e  C K  a:?. c H C T ~ M  a. .Fat- 
' cdorpu~ 'cnysaft- 2a. Pe3ynb~a~i;r. B tnyrae , 2 6  aaaaoraaeu. 
C u c w ~ a  WMeeT nBa napaMeTpa a,, a,; .Oqen~y dy~yqe+o:sieua 
prina nqiyuam~ B cooTseTc~~un .c njranom cpa~~opubro i ~ c n e -  
puwend: na nBa SHarteHua Ha . K S ~ L + I B  napa.~,e~p,nnJIroO,,UeHT- 
panbiiarr m s ~ a  (chi: PUC; 4.9). , , ,  , .  . ,  , ,  , ,  , .  
. . T p e'x n a  p a M. e T.P w q e c K i :B, :c B C..T e M a.! CUC- 
m a  nMeeT n a p a ~ e ~ p b ~  a,,' a,, a,, xn,x uoropbIx nnam@awop- 
~ o r o  SKcnepwMeHTa,. npenc~aejrerr~~fi :Ha. PMC. .&.I@, .CT~OWTCR 
~ H . ~ & O ~ K Y H H M  06pa3o~.'B,cert, TOseK. IfJraHa 2' + 1. 

Ha OCHOBe CTaTUCTHYeCKHX K ~ U T ~ ~ U ~ B  H'2Jlb38 :YCTaHOBUTb 
~ c ~ e m ~ e u ~ o e '  npee~yqecdeo pacc~o~pe~i iof t  . - - c i e ~ ~  nepw 
o 6 ~ ~ i i o B  ~ ~ b i o ' ~ Y u r i ~ e p c a .  0 ;sua~o nnn psi no^, xapamepa- 
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uxcq sb~coyoii a~~o~oppeJrnqueB, npennoxeHHaa MO- 
n a e ~  6onee m ~ m e  ~ P O ~ H O ~ H ,  qehZ M O A W ~  Yuu~epca. 

HOMUYeCKUX p5IAaX WCTO ~ ~ U C ~ T C T -  
BO Mnornx cnyqasix oKa- 

KEna Ha CTaHfiapTuue BXOA- 
bc, cTynenyaToe a 3 ~ e u e ~ u e  

IOI4aR ~ ~ H K U U R  - Y A ~ H H O R  CXeMbl 
HOCTH ~ P O ~ H O ~ O B ) ,  YeM y MOAenW 

. . dl 

PHc. 4.9. n n a ~  cpax~op~oro  puc. 4.10. n n a ~  $ ~ K T o ~ H O C O  
~ $ ~ C I J ~ P , H M ~ H T ~ '  nns C H C T ~ M ~ ~  9KCnePHMWTa AnX CHCTeMbI 

c Tpeus napaveTpauw 

eHUe IlpeAnOYTUTeJrbHO, KOrAa 0 CTpYK- 
epocramquo nOaHoe npep; 

H H O ~  O~TUMU3aUHH - CNMnJleKC- 
Y. Cnw~nnee~,  Ax. X~UTOM. 

nOJlb30BaH B aA8nTUBHblX MCAe- 
TrOMepW [801.  TOT MeTOA AaeT 
~b qeTKue npaBwna npuHrrTnrr 

KOlXa nBUraTbCR U 3  AaHHoft T O ~ K H  na- 
oro npocqaHcTsa. B o~nl l ree  GT. MeTOAa 380- 
naaeapoBaaasi, ~pe6ymuero e K ~ X A O &  mqKe 

q o 6 y  (k - ~ o n u ~ e c ~ ~ o  ynpasnsie- 
KC-nna~uposa~wsi Tpe6'yeT 

C T B ~ U H ~ I ~ ~  npOrHO3. B, 3TOM 
e cu~nne~c-nnawbr (cM:, Ha- 

-npoc~efiuas Qurypa. Ha nnocpo- 
eXMepHOM npOCTpaHCTBe - 

yqecTBo c ~ ~ n n e x c - n n a u u p o s a ~ n f i  COCTOHT B B ~ ~ ~ T ~ U H O H H O R  
THMHsauHH nyTeM nOCnefioBaTenbHor0 nepexona m omor0 CHMnneK- 
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. A o n y c ~ u ~  'vnepb, sm,icax$agal,:~o~~a,rli cumneka .  x.apalr- 
T ~ P U ~ Y ~ T  31iageHUfl na.PaMeTpdB C P ~ ~ ~ X $ B & U R  H K.aj i l~o~.~r$~e 
nocqe Kwonnmean.! p e 3 y n t ~ a ~ o s . ( ~ , * a d i f i  M ~ M ~ H T  
naekfl ;npmb  om^ .npor~o3,.- o&Ha bp06q) .n&a$nepa:.~ c.0- 

o . ~ ~ b w * ~ u e  i.!a6conIO~nafl o m ~ b k a ,  . nppno3a ,, 1. e, ; l j j  O.fcma 
Genyer,'.4m 30 Hariana: n~ep ,a~ws~oj i '  q p o i ~ q y ~ p l -  rreo6xo&n~ 
k ;-t. 1. Far.  m a  nQ.myse~w~ nepwx :nporwosb~-u o n p w + a n  

~~ ~ ~ ~~ .. - , . - ~ ~ ~  .-.. 
mou'nporpaunapoaaHwa npenpara& npasuna ,nepexona or o ~ i i o k  sep- 
IUUHH CUMnAeKC-MHOPOrpaHIIHKa ~ C ~ O B U # ,  Onpeneilfl.CUOl'0 B n-)cepHOM 
npOCTpaHCTBe HanOXeHHbIhlH JlAHefiHWMH o ~ P ~ H H ~ ~ H u ~ ~ E ~ H ,  K COCeaRefi 

N ~ O K  B, BepluHnax acxonHoro.cn~nfiels~Y. + . . p e ~ ~ o n o x t i ~  ,,,:: 
YTO I ep ( - O U M ~ K ~  B Towe dy - ~a,k16oni$Ce.,311a~en~e .#;#: 
k f 1 a ~ a s k n f i ,  nonyseanux ma c r i ~ n a e ~ c a  S o .  
RCHO, 4TO Ha.40 ABUl3TbCfl B HanpaBiIeHUU TOYKH d;. 

o ~ o ~ a s a ~ b ,  YTO ABmcenue ti3 uempa cuMnneKca 3a rpaeb, 

n e ~  KpyToro CnuxeHufl, pacc4nTaanblM no p e s y n b ~ a ~ a ~  
~ ~ l o n e ~ n f i  B BepmnHax npaBnfibHoro, c u ~ n n e ~ c a .  

BTBrUfl CUMnneKC-nfiaHHPOBaHHfl, B COOTBeTCTBUH C KO; 
ocyllrecTsaxexn: smonmqnn napa~erp0B crnaxnaaHax, 

P M Y ~ H P ~ ~ T C R  B T P ~ X  ~ P ' O C T ~ I X  npaBUhax: 
''I. OT66paTb H'au6onbmee snaqenne lepl ' u s  snaseniiii 

. l e, I, ..., 1 e,, + 1, saMepenHbxx B ~oqxax,  O ~ ~ ~ ~ ~ I O U H X  
dherc So.  nepe%TU K HOBOMY CUMnneKCY S p ,  3aMeHHB 
u ~ n n e ~ c e  So TOqKY d P ,  C O . O T B ~ T C T B ~ ~ ~ ~ I O  I % I ,  T O ~ K O B  
~ O A C ~ H T ~ T ~  npOrHO3 Ha CJle@'iOIQ8& M O M ~ H T  Bp&eHU, 

o n ~ y ~  a ~ a ~ e i i u s  napaMqpos, onpeAeJIseme T O Y K O ~  d;. 
2. E c i u  npuMeueHne nepeoro npasuna IIpHBOAUT K TOMY, 
onna kfi ToqKa, (~epmrina) coxpa~unacb B k +, 1 nocnwo- 
enbuux cu~nnercax,  TO cnwyer npeKpaTuTb, npqMeneque 
r0 IlpaBUJla N P ~ C C Y U T ~ T L  IIPOrHOQ Ha C J I ~ A Y I O L ~ N ~ ~  MOMeHT 

a, ucno~ib3yfl 3AasenHP napaMeTpoB, onpenenflehlble 
d, .  3 a ~ e ~  npuMeiinTb npasnno nep~oe.  

E&U ,3.~,aYeH$ik 1 %], 6$JI0 H ~ I u ~ o J I ~ & H M  B IlpeAbIANq 
Jleicce; 'a' ~ ~ a b e ~ i i e  1 ep 1~ orasanocb. H ~ u ~ Q X ~ I U U M '  B nocne 

' c u ~ n r e ~ c e , , " ~ 6 ,  ue ~03spaqaflcb : K n $ e b ~ s y u e ~ y  
y, , +e&yeT A B N ~ ~ T ~ C ~ '  H 3  ' 11b;CJleA~e~o cir~rinedca., 
( ~ ~ M ~ H U B  ke Ha 3&pKa<EiHyIO) T04KY, : ~OmpoB COOT- 

CTByeT 3uayenue :O!LIU~KH, 6nuxafirued K nanbonb,IIIwy. 
T ~ K U M  06pa30~,  B 3TOM MeTOAe, %TKO yKa3aH0, KOrAa U 
a .  ABUraTbCfl. 30 n03BWReT ~ O J I H O C T ~ K ,  B03JIOKHTb Ha 

uecc ynpasaenufl n a p a ~ f l p a ~ u .  
A. . M o u ~ r o ~ e p u  sKcnepeMenmposan c A~yxnapaMwpn- 
KOB MOAW~K), Y Y H T ~ I B ~ I O U ~ P  .nunefinnB TpenA, u Tpex- 

paI+ZTpusecKok MOAW~~O,  a ~ a n o r u s n o i  Monenn Yun~epca. 
HCXOAHM~~ CUMnneKC C IIp0n380nbH0fi 0 ~ U e ~ T a 9 ~ e f i  11. HJIW- 

p a  O ~ ~ I Y H O  3a~am~~a1pnuef i  D, CTPOKU KOTOPOB onpe- 
sepruunu c u ~ n n e ~ c a .  Ma~pnua D'MOXBT 6blTb - CKOH- 

yupOBaHa u3 IlpcJreAHHX k m n 6 u o ~  MaTpHlIbl I/k+ 1 . H, 
H - n106a~ opToroHanbnaa MaTpuqa pa3MepHOCTU 
1) (k + I) ,  SJleMeHTbl ItepBoro c~on6ua K O T ~ P O ~ ~  PaBHhl. 
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Aaxe HeB03MOXHO ~ H C T P O  aHaJlU3HpOBaTb T a K y i o  AUHaMHKY 
H 3aMeHIITb OAHY MO&l?J!b Apyrofi- 

M M  npennaraerd m e  npoaeAyphI anan'rauuu c ~ p y ~ ~ y p b l  
MOAeJlH, KWpbIe MOrJ'T BbInOJIHIiTbCX Ha 3BM. OAHB HS HHX 
OCHOBbIBat?TCX Ha npaiiqune ~ e n p e p ~ ~ u o i i  cenesuuw. 

l l p ~ n o n o x u ~ ,  ~ITO pacc~a~pusaemi i  npouecc reuepu- 
pye~cs  MOAW~H) c n o m s a w m  y p o s ~ e ~ ,  ~ o ~ e n b m  c nunefi- 
HhIM POCTOM, KBZlJ(paTHqe~~0fi MOA€!.ilblO IlOOqepeAHO. YqUTbI- 

K ~ B  :,(%OA&~V 1, 5. , ~ ' , c o ~ ~ ~ B & I H o ) .  A' &- 
C T P O ~ H H O ~  H a  wx o c m B e  a n a n ~ n ~ ~ o f i  ~0146~- , , 

H H ~ O B ~ H H O ~ ~  M O A W  (AKM) cenelrmeHoru 
THna, 2=3 

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

Bas ?,TO, ~OCT'PQHM aAaVTU?HyIO K O M ~ H H H P O ~ H H ~ I O .  MDReJlb (Aw), K ~ T o ~ ~ x  B ~ W I ~ ~ ~ ' W : B  CBOB' 6a3o~b1ij Ba6op T p H  MoAe- 
.nu: ii<cnouens$anbkofi c p e ~ ~ e g ,  nlraeiinon, p&i ' .u .~eq~pa-  
T~rleclCy?, , ' 

' Bbishcnebi 61.nyrsek. i&rtjifiii p q a  ocywet~aqn@cs 
n6 K ~ ? K A o ~  'H3 BUX B OTA~JI~HOCT~,  HO B ' . K ! & ~ ~ F B ~  npbr~osa 
~ h b u p a e ~ c a  p a c s m a ~  ~&iuwina, nyjr.renHaff no. h e n u ,  
HaunylrmuM o6pa jo~  olpaxamuiefi ~a A ~ H H O M  ~p ,e~e 'Hf io~  
unwp~ane peanbnblfi npoqecc. Harr~~yryaa M Q R ~ ~ .  u36upa- 
eTca B ~ O T B ~ T C T B U U  c s a ~ a ~ e p  KpUTepHeM ;&'~ie~una. 'Hau- 
nysweii, ectecmefxuo, crluTaTb',Ty MOA+JI~, ~oTbparr Rang MU- 
nmanbayp ~ ~ C O J I X O T H ~ H ,  O I ~ I U ~ K Y ,  npbf~o'3a"ki~y1riefo qJle~a 
psna npw a a n a ~ u o ~  nepnoneynp6x~enes r.  

 ha^ PHC. 5.1 nsoSp.aweia pea~quk pa  cTyneAsaroe wmene- 
m e  AKM, noerpoen~ofi no, npunquny c,enexquu (~b16opa) 
TO3 MOqenU, KOTOpaX' U M ~ &  Ha Te~yU(Ufi MOMeIiT HaUMeib- 
fuym 01hi6~y nporeosp,.' n o  c~yn.eu~iroro cKaqrca H sepe3 
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fierK0 ,3ak?TUTb, 'Y'fCnpU 'UB = ~puTepufi B Y K B U B ~ ~ ~ H .  . , , ,, 

++ri ~ $ x ~ e p u l o  'k npu ;K= 1. ' , ~ , ,  . .  
E:&N paabrire 'o~~erlaaocb, YTO,' B ~onejru 3Kcnb$e~i(~anb- 

~ g r o  . Tuna. , n a p a ~ w p  c r n a x n s a ~ u i  s a c ~ o  6biiiae~' 6nH30~ 
s: O,m 3~ecb 3~0ro . ' : c~asa~b  Henbsa. l l a p a ~ e ~ p  B'xapaic~epu- 
'9ye~ NHep~UOHHOCTL nepeKnrosenaa, a M ~ I  y x e  suAeJIH,  TO 
npoMemeHue 6 n e p e ~ n m ~ e n n e ~  ~ o x e ~  npnsecTa K nnoxolYl 
p a h e .  AKM, ~ a p y r u u ~ b .  comsepsue CTPYKTYPH MoAenu 
AunaMuKe dpoqecca. To x e  OTHOCUTC~ K KPUT~PUIO Y. 

' 

n o  CyUeCTBy, BMNYUHy Bt M O F H ~ ; ~ @ ~ O  6b1 Ha3BaTb 0yer(- 
~ o f i  ' ~ e ~ y u e r o  -jaaq,ennx Aucnepcun 01yi6~u nporeosa Ha z 
&$HUU EpeMeHU sn6p'en. H O . . ~ ~ U T ~ I B ~ R ;  'ITO UB O ~ ~ Y H O  Be- 
JIUKO, crnamw~anue ~ s a ~ [ p a ~ s  O I U U ~ O ~ <  6yBe~; H ~ A o c T ~ T ~ Y H ~ I M .  
n o s q ~ y  npi i~asa~b:  senusn~e  B ~a~oP,c&.iqi fi & e ~  cJryliae 

"&no 6b1 u e g n $ a s ~ a a n ~ .  npu. Mawr $ua$eriuax napanne~pa 
,craaxgueanu~~ 3 ~ a  HnTepnpwaunx. aoQyci.uMa , H  anajrorb~saa 
n p o u e ~ j $ a ' ; ~ ~ ] ~ e ~  U C ~ I O ~ ~ ~ O B ~ T ~ C A .  p f l  rpy6oP OlXeHKU AOBe- 
pe~dhbrimx ypoinea nporno30~ ' ripu npor.~osupo~anuri He- 

, , ~ ~ a , ~ u o ~ a p m x  : nponeccOi).: ' ' 

$. ' ' . 

npenqun H~II@$&Ho# ,ceneKtiuu s e c b ~ a  npo*. ,Ho,~ ,cea-  .~ , . 
3ii c m,  TO nepexoa. c MOWH , n a U o ~ q b  pa~ucur  of n p e m ~ -  
~ p o e , '  B X O A ~ U ~ ~  t i ,  ' B{'6ti3oebifi . .: 'H&OP W M ;  'H  ' C I I ~ ~ H ~ H ~ ~ C K U X  
~ n u i a ~ n ~ e c ~ ~ ~ ' : c ~ o ~  psi~a,' O~LUHP,  ~e~p&NYec~nfi arianu8 
~ K T U B H ~ C T U  AKM sa~pynnii~wen,, a ME.I OfTa 
'uee c n o ~ o . ~ 3 a , s ~ c n e p w ~ e r i ~ ~  (cp; $ 3 ) .  ' .' . . ,  , 

. , . , ,  . : :: 

2. A ~ ~ A ~ T U B H A R  ~MSPMAHAII M O A E ~ ~  
. . , 

~ n a n T & &  'cc+~iuB~afi, Mo~bnb' pa&n.ia~a Ha 
'$k60p O ~ H O ~ O  rike~~rrropa , U3,. IJ~KoTO~'OCO , UX ' MHOX~'CTB~. 
Ho osesuiiao, ?TO ,faKoR .~~igcip., ~ A H O ~ H ~ Y H O  N &@~WBHO 
q X ( H O  O C ~ J & ~ C T B ~ % T ~ ,  W b K O  &c$i M O ~ e j I l i ,  B X O ~ ~ R U ~ ~ ' .  B 6a- 

.aos&~a60p, ryqec~senno paaquss~.~. Aha Tex cnynai~,;&ora.a 
:AKM BXOART ~ M O A ~ J I H ~  ~ a & u n e  cpasHnTenbno SiJrnaxge pe- , , . ,  

3Y;nbTaTM,, H, CeJleKRH.? 3a$pY&~eHa, MOX.HO lIPe&JlOK~Tb rU6- 
PUAH~IO AKM, nporaos no KoTopoR. IIBJIR.~F$$. ' . ~ s ~ e ~ e k ~ o R  
CYMMOP n p o r u g s ~ ~ ,  n ~ n y q e r i m ~  rio BXOP.$L@~M B :a& npe&i~- 
TOpaM. Beca ~ ~ 0 ~ ~ 6 3 0 ~  Of IIpe~~laraeh! B B ~ T L  ~ A ~ ~ T U B H ~ I M B ~  
O ~ ~ ~ T H O  ~ ~ O I ~ O ~ ~ U O H ~ ~ ~ H ~ I M U  ' B ~ J I ~ ~ U H ~  Bi,  t ,  IIOACYHTblBa* 
MOR, KaK N B C M ~ K T N B H O ~  , Am . . : , , , ,  

. . 
gt - -  .! w, , r= -  . 

Bt, t 
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, .  . 
OTB~TCBB,~&T ~ a i l h I ~  Z, TaK K ~ K ,  npa y s e n ~ ~ e ~ i i a '  nepno~a "yn- 
pexfAe&i$.' padpbc C ~ ~ H H I I X  K B ~ ~ P ~ T O B  oIIIB~oK pa3RUqHbIX 
~ o ~ e a e t i ,  KaK npasuao, go3pac~ae~. ' 

npU aBT0MaTUYeCKOM ~ o p ~ u p o ~ a ~ . u ~ . 6 a 3 o ~ b l f i  na6op HeSB- 
n&rcrr pa3 ~ a ~ c k r l a  onpAe j r en~b~~ .  Ecna c TerleHaeM spqena  
MeHfleTCff CO0THQIIIeHM.e M~X& CpL3AHHMU KB@ApaTaMU OIIIN- 
~ Q K ,  TO MeHReTCR ,COOT~WCTB~HHO U 6a30~brti ~abop.  

T ~ K N M  0 6 p a g ~ ,  UPN, IIPO~H,Q~UPOB?lHUM M,OAeJIb IIOABep- 
raeTcs ABYM u,cnwTaHuqM. 'OAHO, ~.oc.xoBaHme Ha aaanw3e 
:cpeAwx K ? ~ A ~ + B  n p o q ~ ~ b ~ x  WU@K, AaeT oTBeT ~g Bonpoc 
0 .  ~enecoo6pa3noc~u - ~ + I & O ~ ~ U N R  M O & ~ U - ,  p 6,a3,09blfi ~ a 6 o p  
n p e d u ~ ~ o p p ~ . ~  .fl~)!roe',~ ~ y ~ m ,  cpa,~HeHuk 'aesyqux CBQ~~CTB 
~0~WIefi tio:.~pu,Teptim :B,, .?npe&%aeT ~ y :  ~ o ~ e J l b  : 113 6a3a~oro 
.na&pa, QT q~mp,qii MOW oxcii~a~b uaCnysmerd- npor~oaa. 

., .npuiiquny, nSnoxeHHae e ,370~ n . a p a t p a @ e r , ~ ~  AO- 
CT~TOPUQ .06t+iMk U M O T Y ~  6 , ~ , ~ b  jIpUM6~'2Hi5I & J ~ ~ ^ ' I I ~ ~ ~ ~ O ~ H U R  
AKM'c'  ga3~006pa3~M~U ,6a34~b1MU, na6opa~u, :B TOM., P.UCne 
? ~ U ~ W N $ M U  .qA.%,Ba,KOBWe:.np C'CRyKTy,pee HO QTflU~ayJsNeCP 
3 n a a e n v ~ s  n a p a ~ e ~ p o ~ : ~ o p a x u ,  YUC+I  u ~ ~ A ~ K T o @ o B : B . ~ ~ ~ o ~ ~  
. ~ e ~ ~ : ~ W I e c o o ( S p ~ ~ ~  6paTb ~ : O J ~ @ A M .  O ~ ~ ~ ' I H Q ,  goc~aTbiqp , 3 4  
M?AMK.- ' ,,, , . (  , ' , ,  , I.,,' 

< 
., , , . .  . . 

, .... 
' :ITOC@OUM ~ a i e k ~ ~ ~ j l r o  AKM.' Bmirod*.i.j~. ee 6a- 

!U,, . . 
3o~iifi xa6op tip&G~+opo~ no~~HoMhanbnble MOAMU Pp-a'yka 

!lli HyJ,eBOrO, . nePBOC0 U BTOpOrO nOpPAKOB - MO&JIU '.PEIor0- 
I 
;": kgah~oi.0' c~nrrjKn~aHNR c ii;ddtijd$uOK u = 0;l.; , H c n u ~ a e ~  
, , B T ~  .MO&& aa ~aHpf$k o %ypce(,aK@ltt @&$M~I,HFM, n, uene 

a '  sono~o, Ha' pxc. 5-2 u p e ~ c ~ a ~ a & i  ,ripoi.~o3b~ Wpca 
' 4~ug8'Ha I?= 3 ' , r i~AK.Y~i  . ~, E X 0  K~WO$ ', , , U 3  MO&Mefi,, B$o~kQnx 

B .gel ~ ~ S @ B M &  ~ a 6 6 ~ .  , . .  , 
, '  c , . ,  

1 ' : :~~ 'EX$I$&~T~B~C!CTH np&@typ~~ , ; ce J&~~U gpIi~$i,!O 
M ~ ~ H ? : $ Y A < T ~  no <cpe~ixe~y ~g&pikry O$U~OK npQr~03npo~a- 
H&T,B:~~B@C.UMOCT~ C~T,$,&P!C,.:~.~, ~;~).,.K~K*;B@@M; ~ , P H ~ @ ~ H ~ H U ~  
,np:o@jr~bi cme~uu,u'rixg : ~ a j I ~ x ,  +t k 3 ~ ~ 3 ~ @ a $ ~ c q ,  n,oneS.nh;rM u 

' , Qu@~$uT , R'yr$e@h;,irre~U*&pgAHer@ K B ~ A P ~ T ~  o@U6p~+porno3a. 
~ ~ ' ' , + P ~ ~ ~ K o B :  I~UAHO,. "9M BMBOP ' MIJ&Wlefi 6a- 

30~0=0' ~&60$& &6BOJlg~6 T@Y&& ~ & o ~ ~ ~ 3 a J r o ~ b  &,, 4 ~ 0  
, seM nysme p a 6 0 ~ a e ~  M O H ~ J I ~  o~gGbnp, T & ' ~ O J I ~ S H &  6 y ~ e ~  

ee BmqeHae a pqi3a~mfi aa6op. Ho' a3 puc, 5.2 caexye'r, 
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qaK BeUqM,. ~ o ~ e n b  ~ennoxo c n p a e n n a c b ,  c B $ ~ o ~ o M  no- 
aese~,x n n p e ~ i i ~ ~ o p o ~  n npor~o30~. MOXHO O T M ~ T H T ~ ,  YTO n@w 
i = ; ~ a j i e ~ a n ,  a i i ~ e f i ~ a n  ~ o j w b  RBHO n o p T u ~ .  d 6 q ~ I 3  pe- 
3ynb~aT AKM. 'B ' T ~ K U X  tJIy¶aflx ~~KoM~HA$TOTCR Aha ;n.ykX. 
Bo-nepBbIx, ~ ~ B ~ O M O  IIJ~ox~Io MOAeJrb MOXHO Cpa3.y YCTPaHHTb 
i inepej l~u  H a , p + n ~  ~ ~ H H ~ ~ H T & ~ H O ~ O  sanaHuR 6aso~ofo:~a- 
60pa'npe~Ii~@p,0B. Bo-~+pvx, ripe ? = 1 M O H O  ) ' ~ e ~ b l ~ l ~ %  
m ' ~ 0  30 n03BOJIUT O c ~ e ~ J l R T b  60JIee c~poruk G%6p 

. . . . .  . ,  . , n p & i k m p Q ~  B ,~BTO?&'?T~¶€!C!K~~I . . .  . . .  PeXUhie. .,. . .  ,. , .  
. ~ .  . . . . , :. , 

, npH&Iep 5.2, . . . , . ' : , . , :,.:, . . , 
, . B KaqecTBe npmepa . ripUM~eH~.fl. rn6pnn~ofi.  AKM pac- 

CMOTPUM n p o r ~ 0 3 ~ i p o ~ a ~ ~ e  Kypca a ~ q u . f i , c $ u p m  ibi!M.-:3a 6ja- 
some ~ 3 1 l l l ~  n u ~ e i t ~ a d  ~onehb. ,TJlm,n nocTRuaaa :anan? 

; 'Cpe~me irsanpatu'.oms6&~ npofao3n~riandn' .~ca  
..i , :, . . .  . . - . ri0 r~6pnnnofi AKM . . , , !:. i : .  :.;. 

. . .. . . . , . ~  

bIX'biOAen€& HYJKB~~'?, ~ C 6 e o . v  H 
N?. .1,.2,, 3 axmwmwiao).~ na- 

M W A O M ~ B ~ ~ ~ ~ H H ,  Suns ponpoe- 
wwnpennKTopa ua..mmoM..maq. 

no . * u w p n m  K.-, 1. A n m p n ~ ~  nporpa.MMN noc~poen raK+.M, 
. . .  
06pg30~. ~ ~ ~ K o M ~ H H H ~ O B B H H ~ I I  M O p . e n b , p a C C M a T p H B a ~ K a K  

, ' oaHa ~3 pae~onpas~ux  ~ o n e n e f i .  .Hapsny c . . n p e p . u ~ ? ~ p a ~ N i .  

: ainsi~ri B ee 6a3o~b1h xahp .  ~ e a i b ~ ~ $  nporaos neiae~cd 
<:np npenu~~opy, .  O ~ ~ ~ ~ H H O M Y  nOCne a~anu3~apa60TbJ  TUX 
ir$TbIp& M O A & ~ ~ ,  Ha. PeTpOCneKTUBHblX A ~ H H ~ , X .  ', 

: PfSyjlb~aTEd M c I I ~ I T ~ H H ~ ~  3TUX M O ~ e n e f i :  Ikpv ? = 1 '% '6 = 2 
..cBep.em B.;Ta651.. 5.4.u 5.5.. T,w xe Aria c p a e ~ e ~ i i ~  n p k s e A e I l a r '  
.AaHHWe n o  MOAeJIflM G p l y H a .  ~ ~ R M O Y ~ O J I ~ H U K O M  &I.IlWCH 
,:~j;iJIJTUikfi lpe3yJIb~?~, IIO C T P O K ~ ,  a ~ a ~ n y q m U R  peyJIbTaT, 
:. X ~ O ~ ~ ' ¶ ~ H , H H ~  M~TOAOM 3~0aloLlgk, sbl&eJleH x u p r i b ~ ~  ; ILipn@To~.  
-npU ? = 1 ~e3Ha'IkiTeJIb~Oe' n p e U M y ~ e C T B 0  U M ~ ~ T  MOAeJIU , 
§payIia...npU '6 = 2  3TO IIpeUM'WeCTBO YTpa ' IHBaPCR.  U o6a 
M&I'OA~ AaiO'T IIpUMgPHO P B B ~ Y ~ O  TOqHOCTb.. ~ P U  9WM C BV'IHC- 
h f i T ~ b f i 0 f i '  T O ~ ( ~ ~ ' : S P , ~ H I ~ +  @TOA ~ B Q ~ ~ ~ U U H  ~ P e A I l O Y T U W b H e e  

' kd ro~a  '6payiia,"'irpns KOTOPOM ~ p e 6 y e ~ c r r  npoueAypa "onTli- 
,"M*iijaq~u:;~a'p~~eTpa + .. , . , 

' G A e J I a e ~ t i e ~ o T o p i s e  @bi~o~&l. B rJlaBaX 4 H 5 paCCMOTpeHbl 
~ M ~ U ~ P U V ~ C K O ~ O -  'COFSepmeHCTBOBaHER aAaRTUBHbIX 

sec~oir perynupomul napa~eTpa 
aerin, ripe~ioxena npocTaa c x a a  anan~aqna: i3 i . p~~-  

u UYTW c U ~ 6 ~ 0 3 a  riedi(GJIb- 
S @ @ ~ ~ B H O C T ~  pfl@ ~ d r i a e f i  

Iipo~anun. B cuay n p o c i d ~ b l :  
OT 60nbmd TO'IHOCTW. Bu- 

M O X H O  OTbICKaTb C@CO~: no- 
B. QnAHaKo Ha* u ~ e ~ b  B:BUAY, 

OCHPBHO~ Ha3,HaYeHHe 3TUX MoJ@I~$ - - . ~ B T O M ; ? T @ ~ ~ ~ K ~ R  
a 6 o ~ ~ a  60ibEU0~0 . K O ~ U ' I ~ T B ~  'pfl@. n03~0hiy peIII$Jlacb 
CTOnbKO 3 a R a s a  nO,BCKa, O I F T U M ~ J I ~ H ~ X  CUCTeM, CKoJfbKO 

HUR YHHBepaJ IbHblX ~ ~ ~ A U K T O P O B ,  IIpUrdAHbIX 
C pa3@iq$0$ A U H ~ M H K O ~ ~ .  

~ K % ~ ' ~ ~ K O M ~ H ' A O B ~ H ~ ~  HJr? 
e r n &  ~ p x 6 p a ~ b  ~a*-aii60 

OAeJfH. M M ~ H H ~  ~ O ~ T O M ~  0Hk 
ue B p q e  u c c n e n o ~ a ~ u f i .  . . . 
fi  c a ~ a n ~ u e a o f i  ' ' c ~ p y ~ ~ y p o f i  B H ~ ~ I B ~ ~ T  

0~Op$e II0Kti TpyAHO. %3 
ecn pib16opa U C X O A ~ ~ I X  npe- 
oBoro na6opa K peqnupo- 

e p e ~ i m e r i u r r  "c Nonean Ha M O A W ~ .  
, da stam B ~ ~ J I R A ,  n e p c n e p T % m o .  A ~ R  

mux w c c n e ~ o s a ~ u f i .  ; . . , , I 
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rna6 .a  6 , 
' 

, . 
, , 

GA~ECOBCKMA ~OCIXOP, ,  . , 

K'  KPATKOCPO~HOMY ~ P ~ T H O ~ U P O  

B ocnoBe nomona, p a c c ~ a ~ ~ i s a e ~ o r o  B STOR r ia-  
Be, ~ M U T  rnno~e3a o TOM, YTO uccnenye~bl$ spwennbh p s ~  
renep,upyeTcR ne o~noti, a necKoJIbmMs npoc~efirnmn eepo- . _ .  - 
I ITHOCTH~~M?~ MOAeJIRMH IlOOqepeAHO, T,  e. pesd HAW, KaK H 
B g p a w e f i  rjraBe, o nocrpoensu M O A ~ H  C .  MHOX~CTBOM , 
co~rninini. n p u q e ~  n e p e m v e ~ u e  co~non ,  COCTORHHR Ha spy- 
roe RBnReTCR B~PORTHOCTH~~M TIpOL&CCOM. U COOTBeTCTBYeT TO 
noxmmuio ynansenmx cnflaiimx so3~yuenn9. .'m:. c ~ y -  
neHva:WM u 3 ~ e ~ e n u m  YPOBHII pma, TO c~as.%ay B- AnnaMqe 
nx g o t ~ a .  npn  TaKOq ~ O A X O A ~  C O ~ ~ I T U R ,  W M ~ I O I I ~ U ~  cn.yxaR- 
H ~ I R  x a p a k p ,  n o n y a m  scHoe o~pm&iiue :B aaone~w, ,a 80- 
cn-arenbno nocTynamrque gannbte Rcnon 
c s m  anoc-cepaopnux ~eporr~noc~eh u anannsa 

51. MOAEJlb C MHO~ECTBOM COCTO5IHW13 , ,, 
, . . 

EMU aBecTn 0603~asen~a: q - ~ e r i y w e  :. 3xa' 
q i~Ue  pirna; q, ; - TeKYIJl&iR. ypOBBeHb IIOCJIe ~ ~ ~ n l o s e l l l i ~  
m n m x  ~~me6annfi; & , ,  - TeKWy sna4enue ~ m n u n -  
enTa nnnefirroro pocTa; ft - TeKYIJlee snaqenue 

' ~ O & ~ C T U ,  m o6bmHo npunnMa.wn run&a, 
pupye~cfi . .~ cnejtprqar~ , , obpa30~: :, , , 

, . , . 

xt=:a,;, f t  + e , , ' e , - ~ ( ( ~ ,  03; ' .  
' , q,t,'==~,t-l+Lt.as.t+ui.ut-N(O,D,);. (6.1) 

. , ,  

. ?s,t = ~ , t , + o t ~  u, -N@ ,, 
, , 

r&e,'&* - rum . , ,  " 

:&.- e o ~ ~ ~ r q e n n e '  ypo~ns;  ' , ' ,  

t+ - BO~,M$Q~HN~'  K ~ N U U ~ ~ T B  , . ,  B H ~ & ~ O T O  . .. @ c T ~ . .  

1 1  . 





. , 
, .  . 

, ~ o e e ~ a e n i o  oswnfino, .¶TO A~~?TBHT@JI~~~H&I( 3 ~ k l  
senas 4,1 u . ~ ,  , B naureM r e n e p i i p p q e ~  npouecce o c ~ a d ~ c i i  

I 
H ~ H ~ B ~ C T H M M U ,  donee mro, onu nomepxem . nenpgpbi~nb~~ 
B O ~ M ~ ~ H N I I M .  B 3~0fi CUTYaqSiU eCTeCTBeHHO ~ O B O P N ~ ~  0 38- 
Konax pacnpexmenns 3nasennfi a, , ,  u a,,',, 'ii risysaT6 MOAW- 
@nmqnm ZITHX pacnpexe~renna no n o c ~ y n a m ~ a n ~  HOBMM Ha- 
6mo~en~bIM sJIeHaM pRAa XI, XI + l, . .. ~ Y A ~ M  PaCCMaTpSiBaTb 
myMepme nopManbnue pacnpeAenenuR p (a,, a,) n BseAm 
CJIeZ(yMII(Ne 0603nasenIR nepBOr0 Si BTOPOPO MOMeHTOB, OIIY- 
CKaR npn 3~& NHAeKC f: . . , , 

me, nanpn~ep, M (4 = lJ-wl%, a 3  kda, .  BBW~M 
TaKXe BeKTOP MOMeHTOB (P = {al, a,, m (al, a,), m (R,  a,), 
m (as, ad}.  

MHA~KCH npH 0 6 y A ~  IIOHAMaTb KaK O'lXOCRlQUeCR KO BCeM 
eru KoMnonemaM, T. e. 

' 

3anncb: ((11. ai) - N (@) 6 y ~ e i  o3Kasm, ~ ~ @ ~ . n a $ ~ ~ ~ ~ e . i ~ r i s u n  
(%, %) UMeeT COBMeCTHW A B ~ M ~ ~ H O ~  H O ~ M ~ ~ ~ H O ~  PaCUpW* 
nenne c napaMeTpaMn (D. 

o603~asewna CMeCSi k XBYMepHblX ' H O P M ~ ~ ~ H O  paCllp* 
AeJleIiIlbIX C O B O K ~ ~ H ~ C T ~ ~ ~ ' - C ~ ~ ~ ~ . ~ M , ~ T ~ ~ M U  @('f, 5 = '1. ..., k, 
 YAW ncno~bsosa~b saii~cb . .  . 

3Ta 3anncb yKasMaaeT, r l ~ o  slraseuun myx tnysafimx ee- 
JISiriUH MO&T C BepORTHOCTbIO v ( ~ )  npSiHa&JleZCaTb COBOKyn- 
nocTu c i-M pacnpexenennear. 

C n q y e ~  o 6 p a ~ u ~ b  enmanwe Ha m, TIXI pacnpeJIMwsre 
(a,, ,, a,, ,) - 3x1 6aibco~c~oe  anompnopnoe (no onrome- 
140 

. . !  . . ,  

.io anomepnop~ok pacnpe~enenne B MoMenT t Tame x ~ n s  

. , . ,  .. ,.., , 

. ,  . 
rls ?J~I- I  (%, as) + mt,l (&, as) + Dy ; . ,  . . . ,. 

r,2 ='mf-l (4, a,) + D,. . , , . ,. , 
. . . Ltaqee. : n ynh , . .  
1 
,, D, = f f rll +DB ; 
$' ,:.. . .%.= f t  rlll D,;. 
p ' ,  a, = f j  r1s'lDe. 



, . .. . >: , : ~. , 

,BB&~M , p ~ u r .  ~ c e r i , a n r o p n ~ ~ a ,  nepecqeTa.MoMenTo.B,, sanaA- 
~ r o  abipaxeuuflmi (6.4)-(6.8), dosaareiiue: ' :  . - , . . . . . 

. , 

I .  @,=B(@t-l; 0 ,  D,;&). . . . . ' (6.9) 

@Y~I(q& 4 *bipalKaeT BH~WCJI&U+ 6afie~0BcKorb $qo%,; 
p ~ ~ p ~ o r o  pacnpene~lenwsi B. ~oyer i i '  f s e p e  ~oiieu+, a n q c p  
puopuoro pacnpenkneiiua B M O ~ ~ H T  t - l ~,~Hcriepc:NW rene- 
pwpyhqero npoqecca. . ' 

Tenepb.piei~oTpm' reue@npym~ufi ' npoqecc c MuoaeCT- 
BOM COCTORHN~~; KOTOP~IIR ,onucbaeTCs. c.Mecbm . anpmpuHx 
(OTHOCUT~J~~HQ MOMeHTa t )  pacIIpe~e~reUklfi: . . ,,. ,. . 

. . . . 
k 

. , ( 4 ,  a .  - ! N ( (6,lO) 
I -  1 

r e  Q/!!, - B ~ ~ O ~ T H O C T ~  (anoc~eppop~arr n o  oTHomeunm 
. . , , 

K H ~ ~ ~ Y A ~ H U P  Xi -, 3 TOrb, ?TO npouecc 8 , MO- . 
' 

, ~ e a ~  t - 1 6 % ~  B C O C T ~ ~ H H ~ , ~ ;  :,, , , :, ,. 
(4 at- 1, - BeKTOp MOMeHTOB t~ r0 '  paCnp&heHIi& o ~ u & -  

. , j  s a ~ g e r o  coc$o~nne',i B M O M ~ U T  t - I .  ' ; , ,  

I;icnonb3.y~ pesynb~a&~, nonyse~~b le  AX* ~e~epupymqero 
IIpOqeCCa, C 0nkkiM ~0C~OkHIlet&,,AJlfl OnUCaHUfl KaXAOrO A 3  k 
codo~uufi j = 1, ..., k no orepe~'n,'~noqysae~: , ,  

. , 
( 1  1) (a l , f ; aB, t Ix t , s ;= j ,~ t - l  , . .  = i ) - . ~ ' ( @ t '  ) ,  (6.1'9 

. , ,  . 
i *  ' r e  st - H o M ~ ~  COCTORHUR B ,&OM~HT t; .. ' ,, .,. . 

. , . . 
(6.12) 

3,~eCb ~U~noJIb30Ba~~ B:@YHKUUS~ GPa~flkHuq (6.9). * ~ O ~ ~ O M Y  
nonuoe anocTepuopuoe pacnp.eAeJreHue ~ o k w . 6 i i ~ b  3kri~cauo 

~' I KaK i '< 
, : . ,  

.%,* 1 %)- Z ' P ~ ~ ~ N  1 ,  '. (6.(,3). 
' t.j ~ . . , 

. ~ 

~ , .  . , r .q) 
rn~~@!" aa~ae~~qypa ,d ieua@ (6;12j;'a PJ * -. B ~ P O R T H O C T ~  
(anoc~epaopnaa OTHOCUT+JI~HO H ~ ~ J I I O A ~ H H O ~ O  snasennsi xt) 
TOYO, YTU npoqecc B MOM~HT f - I 6bin B i-M .COCTORHWN u 
Tenepb nepexowT B j-e COCTOHHNB.. ' , , ' 

B O ~ H U K ~ ~ T  BOnpOC 0 TOM. K ~ K  Oq@UTb BePORTHOCTb nepe- 
xona reuepnpymaero npoqeccaua comRuufl i B comgnne i. 
P~CCMOT~UM npo6n&y~ d l @ M  Bu~e. n y c ~ b  CO~HTH~ 2 M O W  
M ~ ~ J ~ I O A ~ T ~ C H  numb npa: YCJIOBHU, Y T ~  UpOU3OLUJIO KaKOe-HH- 
6 y ~ b  c06bITNe Hj N 3  WCna H~COBM~CI 'H~IX COB~ITHR HI, HS, ..+, . ., .. . .. . . . 

142 



%ICY i,,, ,8 ~p&+~ax ~ o y i o r b  .nJu,mIja~. . , 

I . BePOXPlOCTH. MOXHO CqHTaTb ~ ~ I I H H O & .  , , : ,: ,. ' ,  
i 

B ~ J I ~ H H ~  K B BbIpaXeWHH (6.14) MOXHO (TIIITBTb I 3YibrrZ.HM K ~ ~ ~ H u H ~ H ' I U M  H Haha W Ha YCJIOBUSI E 

Hue. Haunnaa c k - ~ o ~ n o a e n ~ i o r o  an ~opiioro pacnp&ej,jrennn, 
n~anaanennoro B B U D B X ~ H H ~  (6.10 S . MU ~ P B X O ~ U ~ M  K k 2 - ~ o ~ -  
n~i&woany,anqqepF6pno~y, pacnp&enenb (6.13). l?pp 
Aanxaa  TOT np,ouecc, , ~ b l  noh.xw I ~ O , ~ R I I ~ ~ ~ ~ ~ I I H  nOcne,ttyio- 
rrZ.ex ~a6nronenwx -3naseHuft q +,;. xt +fi. ..: j .nep~wonHTb 
K anocTepiiopm pacnpe~yennsin c.@, k4 H T. A. KoMnonen- 
T ~ W H .  3ro oneBqno ,~efipiz-.mo % ~~sWcnmwi'b~oR TO~KH spe- 
 iff, TaK i ( a ~  'T~€..oB&I~R K d~&)'. H K '%f&Ikbi~HOUy 
BpeMeIiH CTaHQBWHCb 6b1 PPFMepHHM&i y2Ke Rome ~&b- 
~mx .panotl ~a6mneniB.: R v y  aBTopbl p a c q f a ~ p a ~ a e ~ o r o  
M ~ T O P . ~  n p w a r a m  neKOTopuk npu611~.ke~wrr mfl y n e p e n l r p  
ipedoianwfi K pecypra~ KoMnbloTepa B paey~nb~x  pamax. 

? . . .  - 
B cneAeeM.. - , f 

. Bce ~ ~ ~ O X ~ C T B O  KOM~OH+ weci pac$p&e~tiii i (6.:13) 
: c,  ,O~HHaKOBHY W ~ I Q ~ M .  ,COCI@RHR~M j B. Gen& +~err,ff&x 

Ha &HCT~&H*, , ~~ynaepnOe ,no,p~ahb~oe .paggpeny&tqe. 
n e p w  w BTopue h o ~ e m  Kmparo -noaynae ~ ~ ~ y l o -  

' .  qeeR npoue,qypofi ~sseuul~aHwn, ~ . e .  

:(615),- npuBw ero KToMY x e  BURY, 'ITO ,H B BhIpa- 
..'.lo) .BHarlaae .qnKna oQ~o8newaa.' . ' 

naeM:tcpa~~.ufi 663op ~ & o A a n o  3 ~ a n a ~  uuKaa 0 6 ~ 0 ~ -  
. .. . 5 '  , ,'!. > , '  , . :, 

noc~e'pnopnoe , ,  , pacnp,weneHue , . 

r a,.t-~~:x~-3 , , . , .  . . . . . . . 

<, ' ,, . 

. . 



, Heo6xo~1$~0 CAeJraTb HeCKOdbKO 3a~evanuh O T H O C U T W ~ ~ ~ ~  
ce30rinqx ~B:?ek@ti.'&IoA&b (6.1) s~nGpae<ce3on~hIe KOS@+U- 
quea~@ k a ~ i i s W G e  (a n e ' k a ~  nei issect~~e,  nd~O6~0 al, u 
aiZt). %gy~e&eFI;, ~ 0 n e i b  %~%~o'partflNp~~b T B K U ~  06pa30~; 
U T O ~ ~ I  c e 3 0 n ~ b 1 ~ , K d ~ n r t u e ~ ~ b ~ o n p e ~ e n ~ ~ ~  Ha 'roB x e  6aBe- 
CO:B?K@C o ' ~ H ~ B ~ . O A H ~ K ~  ~ e k a ~ b , 3 ~ & ~ k , p e ~ 0 ~ k ~ ~ ~ 6 $ k ~ ; ! ~ a . & ~ ~ a ~  , ) ,  . .. ~ 

B ~ C B ~ ~ S U ,  c P ~ ~ K N M  B O ~ P B C T ~ ~ H ~ M  gums ~e t i3~ec~wk:napade~ ' .  
POB B ~ K T  OT non~oh 6 a ~ e c o ~ c ~ o B ~ o 6 p a 6 o ~ ~ u  ce36tlaord fl~he-'' 
HNII 6~fie.T OYeBNAHO Man It0 C P ~ B H ~ W U I C - ~ C  3aTPaTaMU. O C O ~ ~ H H O  



MeneHue B ~ w ~ u ~ u e ~ T e n ~ n e i i ~ o r o  pocTa, cnyraB~oe uMnynb- 
cnoe orKnonenue, T. e. pew HAW o sewpex coc~oaanax npo- 
uecca, HO emu H ~ O ~ X O A U M O  pasnevarb cTenenu U3hieUe~Ufi, TO 
UX '~UCJIO MOX- 6bWb A 60JIb1~Uhf. ABTOPM MeTOAa CqUTaIoT, 
OAHaKO, ¶TO QeTbIpe coc~oaHuff CUCTeMblAalOT XOpOIUHe pe3yJtb- 
Taw u H ~ T  H ~ ~ ~ X O ~ U M O C T ~ ~ B B O A U T ~  6onee ToHKue pamurna, 
T ~ K N M  06pa30~, oHu 6ep.y~ k = 4. 

 TO KacaeTCa owanbmx n a p a ~ w p o ~ ,  TO npu ucnbITaHuax 
c 60nbwn~ q u w ~  ~ U X  pasnnrn~x rumenubrx 3uare~uB; ,aBm- 
PaMU MeTOAa 6~ CAenaH BblBOA 0 TOM, .9TO pa60Ta C U C T ~ M ~ I  Ma- 
a0 'iYBCTBATeJIbHa K 3HaqeHUIIM UapaMeTpOB, eCnU npU UX BbI- 
6ope co6nxo~amx HeKmpue npamra: 

I. C~CTOPHUO . ((OTC~TCTBUII H ~ M ~ H ~ H U ~ ~ S  nP~nucbl~a ,mc~~ 
BbICOKag BePOffTHOCTb. 

2. Cocmsru~e tclynwsame U ~ M ~ H ~ H U ~ ,  ~oqwuo  xapam-  
PN30BaTbCR ~ O J I ~ U I U M S H ~ ¶ ~ H V ~ M  R ,  W 0¶&b man.ofi Bep05IT- 
HOCTbO. 7. - . ,  , 

3. Cocmanne. U H ~ M ~ U ~ H U ~  B ~ o s c P ( p ~ ~ n e u ~ e  nuuei t~o~o poc- 
Tap AOJIXHO UMeTb HJIU a) R:, <( R ,  W Ty Xe Bep~$iTHOCTb:¶TO 
n coqoanue amynensaToe u3MenenHe,,, unn 6) R,  = R ,  u 
HaMHOrO MeHb;IUYO BePOffTHOCTb, 9eM B ~ P O R T H O C T ~  UCTylleU¶a- 
TO~O'  H ~ M ~ H ~ H H R > .  . . , .. 

' 4. : Bepoamoc~b acnysaitndro u ~ n ~ i b c a ,  AoJuKHa 6mb  no 
xpafine&~epe B 10 pa3 6onbrue, Y e M  BepORTHOCTb UCTyneHWTO- 
ro ~ s ~ e ~ e u u a k  nnu U U ~ M ~ H ~ H H I I  B ~ ~ ~ u u e u ~ e ' n ~ n e B ~ o r o  ,, 

poc.ran. . : . . + . . , 

5. Cyma O T H O C U T ~ ~ ~ H ~ I X  K O ~ ' ~ U U U & T O B  R .  + RU + R, 
ana cocma~uriacnyrafi~oro WMnyJrbca, ncqrnm 6mb He M e H b  
we, rw .com~&~ywqaa c.yma A ~ R  doro-~pyr01-0 coma-  

. , HUX. ' , 
, 

Y C ~ ~ B H ~  (1) ~1i3iseTcs r a n o k o ~ ~ T o r b ,  Gm i n o p ~ a i s n o a  
Tereniie npouec~a . JtUvlb ugpe~rta npepmiiae~cs cltawodpas- 
UHMU H ~ M ~ H ~ H U I I M U ' B  Y~oBH~U+U ~ 0 9 ~ F i ~ H e k ~ e  J I E H ~ ~ ~ H o ~ o  
pocTa. 

3+$ex~ ycnoeus '(2) u ( 4 )  , c o m u ~  B TOM, ¶TO n o ~ e n u e  
IIepBOfi 60JlbUIoR omu6~u ' -6yhe~ pac~MaTpABa~bC$i CHCT~MOR 
K ~ K  cnipaR~blk uMnynbc AO TeX nop; noKa nocnenpIque Aan- 

nonmepmT, npou;7owao c~ynensame u 3 ~ e ~ e u u e  
y p o ~  ,3s unn ~ o @ @ n ~ u e n ~ a  ru~eiinoro pocura. " P 
148 ' 1 .  

~~. .~ ~. 

. . 

eACTBUeM YCJIOBHR (3) RBJlPeTCII TO,. FTF, C X & M ~  C-?an"- 
MeHet? 'lyB~TB~Teilb~0g K U3MeHeHUSIM , B K O ~ @ U U U ~ H T ~  
ro pocm,. rw B yp.wne. BO MHOFUX npaKrurecKux 

aquax  TO CBOBCTBO Wena~enbno: OHO npeAoTBpaIqam 

. . , , ., , . Ta6naua  6.- 

~o.rw.no CHX nop perb wna o HexoTopoM ~ H C -  
C M R H ~ R  C U3BeCTHbIMH ~OCTORHHblMH BePORT- 

6.3 nolcamBae~, sm &eonpeneJIeanocTb CXCW OT- 
~ H O  s ~ a ~ e w i i t  ~ P O B H R  .H ~w@$uuueu~a nuueii~oro 
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MOAN@ aBToperpeccyn - ' c~oJ r~3~Qe~oj :~pe~~ero ,  nCcjray10~- 
. csi C B O ~ ~ C T B ~  .MOA~JI@, , np$$ogu~efl, ,fi$ g@ngyaecyy; kpa~ne 
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&, , . . . . , . 
- B hofi MOAeJlU p + 2 ~eri3Bec~Hbld napaniqa p, v*, 9 ,  .I;., 

a.s., VP, uB,, KompHe ~ 0 n k ~ b I 6 & ~ b  oueneWiio ~~Y~IOIISUM~.II 
nannmy 06 nsysawo~,npoqe~. ' .  , . , ,. , - * 

Ecaa ~oCJI~&OB~T&'I~HO ~blpa3iTb X i - 1 ,  Xt - s H T. A. 
sepes e,, e, -,, e, - &.:.?, +b , n o j i y ~ n ~  sr;ai+?ajl'ea~nym *, jaifutb . ,. 
yep- k ~ o ~ e q ~ y ~ o  5 3 ~ ~ ~ f i ~ ~ e y ~ ~ ~ ~ . , ~ @ t i h , ~ a ~ ~ a : b e ~ l 0 r 0  

. . . ~  

~ n ~ a ~ o ' s n e c ~  ~ ~ ~ d ~ e ~ ~ : , ~ @ s . . ,  napii,e~poB Mone- 
an OKa3HBaeTCS 6eq$oqe!nb~~ x:&.p~p (7.2) RBHO n p q n o ~ ~ n -  
T ~ J I ~ H ~ .  M3 (7.2) U (7.3) CJIeAyeT, YTO % (B) = (P-I (B):(7.4) . .. -' QjOi(6d& &(ji;yt:6gTg cT~rtlrorr&,p~Mu!~eI.Hwa~y&&PHM. 
MU. Anx Tor0 ~ ~ 0 6 b l  npOIIeCC 6b1tr CTaUHOHaPHblM, ~03cP(p,U- 

.! .,.,;;,E;~~*;,B,w%; ,qnepaq~ n ~ o u e c c ~ ~  , . i ~ ~ g q b ~ . p , b ~ ~ ~ p  .cpea.ero 
n , .  . . i :  . . . , . : .. . - . ' ' 1 



. - ~ ~ ~  

", I , 
hd:i;, .' 

Jle3HO IlpeABapHTeJIbHO I l p n M e H n T b  OIlepaUHlo norap 
nus ~ C M .  5 4 S T O ~  rna~bl). 

~ ~ n . m a e H n e  n e T e p M , B H n . P o ' ~ ' a ~ H O ~  n o -  " 

n a ~ o ~ ~ i n b ~ o f i  ~ e n ~ e ~ u u n  p o c ~ a  B M , O -  
e a b APMCC. M H O ~ A ~  6blBakT n O a e 3 ~ a  H e 6 0 J I b L I l a ~  MOAN@U- 

B I l p a B y W  WCTb.  
6oaee 0 6 1 ~ ~ 5  BUA; , I , 

E C ~ U  ~ O C T O B H H ~ I ~ ~  ~ a k ~  Q~ onyqee, TO. 
6 p a x a T b  PRAM, n ~ & ~ f i e : m x a m w c K n e ~ p e H  
U3MeHeHBX YPOBHII, Teh(kla.pOCTa NT.~;) ;  Blo6114e~ C n  

KO, M O X ~ T ~ ~ ~ T ~  W(e~la~-bHblM B ~ ~ O Y ~ H U ~  B MOB 
Hnp~MH&bj+ ,@yHKQka: : B ~ = B  :?f:fQ..i' B?: q a ~ $ ~ o & n ~  &foxno 

B K ~ I ~ V H T ~  , ~OIUHOM nbpnma 6, e c ~ i ~  . ~ ~ ~ J I o x Y L T ~ ~ ~ & #  8. :':8i;;: 
. B ~ B  ~ a ~ e ~ a ~ ~ q k e t i b e  O S U ~ ~ ~ H M  DP:@~WX stirn5i.,pa&kc~sa 

~ ; 9 j ,  3on:ynaw . , , , .  . . : ; .,  E : ,  ,., 'I,.''..:;,:,, :<:,,.'G? 
. , ,. 

I . :  > ,  : , ' 
. ~. ; ;. . . . ' ,  : . ,.,' . a . > ~ ~  . ;.., ,. , . : ,  , , ;;;. ;+>; 

M (q) =. k . ( ~ d x , )  =.".p, :- ,Qs/(l, - . I  ,.,,, -,qS.). 
. , .  .. , , . . ,  * , > :  

,' : Orcloaa, .&aen,ie@, 

H a  ee n a p a a x e T p u .  

, C T ~ ~ H O ~ ~ H O C ~ .  R ~ ~ # H O ~ O  npo~ikca '. 

E, I (HHGTB~HHO~ yeJr&~k%e C T ~ Q ~ O ~ & ~ H O C T ~  COCTONT B TOM, 
9 d h l  (5) CXOANnaCb n p H  15 I < 1, rAe B - KOMnaeKCHOe 

: ~ U C ~ O . * ' .  , . , ,,, . 8 '  . ' .  j , , "  ' 

* Heo6xonu~o 0 7 n ~ s a ~ b ' B  - KOM~4eKeHYIO n e p e k , ~ ~ ~ ~  OT. B- 
onepaTFpa c&eura naaaa. O n n ~ a ~ o e ~ e -  0603sase~ue weneHo p s  6onb- 
u r e k Q a ~ ~ a n n 3 a ~ u ~ , a n a ~ r u 3 a ,  $0 ecernqnfiu nonysenss xapaKTepnc- 
~uyecd?px ypaeuennfi (CM; nanr;,me) 'rpebye+ii 8aMen.a onepaTopa CABH- 
ra HziSa'p, s a  ~ o ~ n n e ~ t x y r o .  nepemaym. 
'If34 



B o 6 ~ e ~  cnysae nu~eiiub~ii  npouecc (7.11) o b p a ~ u ~ ,  ecnu 
seca n, T a K o B b l ,   TO n ( B )  CXOAUTCR npu I B I < 1 .  

n o n y q u ~  OAHO nonesaoe c o o T u o u i e H u e ,  n p u M e H u B  o n e p a T o p  
9 (B)  K 0 6 e u ~  WCTIIM (7.1 1 ) :  

w 

q (B)n  ( B )  2, = ( B )  6, = xi .  

O T C I O A ~  1) ( B ) n  ( B )  - 1, T.e. 27 ( B )  = 9-I (B). (7.12) 
M 3  (7.12) MOXIIO nonyqa~b seca x, 3 ~ a a  9, u u a o 6 o p o T .  1 

P~CCMOTPMM MOfienb  = ( 1  - QIB) E,, B K O T O P O ~ ~  

. , . . 
. . 

n (B)  = Q-' (B)  = 
, . , , 

T ~ K U M  06pa30~,'n ( B )  CXOAUTCR n p U  ( B 1 < I ,  e m  I H j  I < 
< 1 n J I a  j = 1 ,  2, ..., q. T a ~ c  K ~ K - K O P H U  Q ( B )  = 0 e c ~ b  H i ' ,  
TO, CJIeAOBaTeJrbHO, yCJIOBUe 0 6 p a ~ a ~ o c ~ u  Anff I lpOUeCCa CC (q) 
3 a ~ a I O 4 R e T ' e a  B TOM, sT06b1 KOPHN XapaKTePNCTR9eCKOTO 
Y ~ ~ B H & N R  Q ( B )  = 0 JIeXLIJlU B H e  e ~ R H U ~ U O ~ 0  K P Y r a .  AJIR 
IIpOKeCCa APCC YCJIOBMR O ~ P ~ T N M O C T M  aHaJIOl'M9HbI. 

1% 

, , (7.17) 

G;,l 
'4:::. ,; T>, ...' ! **,& 

, G i  , - , ..., 'G,-'l - K O ~ H N  X ~ ~ ~ K T ~ ~ U C T M ~ ~ C K O ~ O  y p a ~ -  
e , ,Q:;(@) ,=.;Oi :~;p .!bsraf~q?pq, XCJroBum ../ CTil@iP,&aPYOCTN Li l .  i l . .  

~d'q[,G.::!~: B C J I U $ ~ ~ H : ~  , - .., : (it, .I - ,pg$,q!$~p,' $0' . B03MOH(Hh\ . , .  , @ r $ a  . , .,. cay- ,. .*I 

!yiagjK\ , ,.: ,:,:;;.,,y: t.: .!,.< L . ! > ;  ,,.,,,;:,;:,< .:,> s z , . ; : 2  '! , , ;,..,:;: i * , ~ , ,  ,.;; ; > 7  
#' 

!::' ;I:& b ~ ~ p C &  . G t ~ ~ ~ ~ e ~ ~ ~ e e a ~ H ~ . ~ . , ~ ~ ~ r ~ a  . , q J I e H ,  A 2 t ~ t ~ ! ; ~ ~ : ~ ( ? & )  
' ! i ~ e ~ ~ e ~ p a q ~ c m + , . y  , ' $ , R Q ~ T ~ M  k ( ' J ~ T ~ X ? ~ O L U $ ~ ~ . ~ X C -  

, ,2 . . 
R Q H ~ H T ~ ~ .  .!.i::;:. ii@i&$ l ~ , p s ! ~ i g  !;:;.;,; : : , : . ! ,  , , ? : , c j d l t A  

$ 
, I 

r., ' 



2;. napa ~opnefi. G,, Gj - KOM~~~KCHO-conprr~en~ble. WC- 
aa. B  TOM cJryllae onu.,namT sae~.Abjsin (25$k +:::8), ~ o ~ o p v f i  
RsnReTca sa~yxamqefi cu~yco~~anbno i i  ~onnofi.. 

B o6qm cnyrae a ~ m ~ o p p ~ f l q u o n n a r i  'cpy~K~Ufl CTagUo- 
napnoro AP ~ p o q e c c a ' 6 y ~ ~ - c o c ~ o a r ~  u s  ,mecn..3a~yxa1?ru.~x 

. .  ~ K C ~ O H ~ H T  n 3 a ~ y ~ a m q ~ ~ . , ~ , u ~ n y ~ 0 ~ a n ~ ~ h 1 x  . . BwH.. ~. .,.. x 

M~efl K O ~ @ $ U U U ~ H T ~ ~  a~TOKOpp~flUuu, M O ~ H O  C H X  no- 
M O I U ~ ~  ouenui'b napa~efpbi AP npouecca, Aha 3TOTO noama- 
BHMB (7.15) k = 1,2, ..., p N nonyguM CHCT~MY nwn'efimx ypaB- 

. ~ uenwfi AJIR (PI, 9 2 .  ..., q+: , , . :  . ' . .% , . . ,  . . . .  
, . . . :. . . . .  , , , . .  

p1 ='PI +'Pzp1 +... +(Pp;gp-1: 

, . . . . . . , ' P?.=(PlP ? I . ?  +%+;:..+,v~"p~-zI : . . , . , , !,, 
; . . . . .  . . . . . . . . . .  

. -, ..... ,---~- . 
MOneJU. ' O T ~ & T U ~ ' C P + ~ Y  *e,q& . C T ~ T U ~ T U ? ~  UMefX~fl ; H ~ C K O ~ ~ -  
KO oqenoK asToxdppaflqufi, c ~ o f i c ~ ~ a  q p b ~ x h o n p d n o  pac- 

,,Cfyla.Tp,eHbi B [ 1 3 1 .  T ~ M  CnenaH lBMBOJI 0 npeZ@oq~.UTeJlbHO.mU . . . . .  

OUeHKB aBTOKOPpeJIflUBH pk-00l$@*$p$ . ,, . . ::. . . .  . ,: . . . .  . . . 





Ecau UWeTCR nWT8W4UO H J I U H H ~ I B  OTpe30K PRAa (xma- ' ' 7 
'cejlbuo 50 unu 6onee msex) u npuesTo peweuue ucKaTb anex- 4 
saTuym ~oneab  B xnacce nporieccoB APkiCC, TO sb16op u npu- 
BR3Ka MOAenU 3TOf0 Tuna f t N M e I O 4 H M C R  AaHHbIM JIyYIlIe BCerO 
&OCTUralOTC5l C nOMOWbi0 ~peXCTh~UfiU0fi U T ~ P ~ T U B H O ~ ~  np01 

AYPbI, B K J I K ) S B K ) W , ~ ~ ~  ' . M A ~ $ ~ T ~ % @ u K ~ ~ N H ) ,  OUeUKy U jlUafHOC? 
skceym nposepKy ~oneau. ,  nome- smro M O A ~ ~  MOEHO k 

, ,,I:::?,:;,,: :;!',~!:'<,,:a;k. 
, . ,. .> ,, 

' , . i .  

,$~$Hux ~ O A K A ~ C C ~  ~ ~ O H O ~ H M X  (d TO'IKU ~ P ~ H U R  K o J I u ~ ~ c T @ ~ ,  
aapa~e~pos )  ~ o ~ e j i e f i ,  cpeAu ~o'rdpaix &ep;ye~ ucxarb a.ae$- 
B ~ T H ~ I O .  , 

~ O A : O ~ @ U K O ~ ~  IIOHUMaeTCR ~ ~ $ @ ~ K T U B H Q ~  UCnOJI630BaHUe na*- ' ' 

R ~ I X  nnx nonyseHux ~ U C ~ ~ H H ~ I X  3 ~ a y e ~ u i l  napaMeTpos ~ o ~ e -  
~ i u  npii npenndnoxeauw e e , a n e , ~ ~ a ~ n o c ~ u  npowccy. ,,', : '  

. & ~ ~ ~ H O C T R ~ ~ C K ~ R  nposep~a uMeeT uenbm nposepxy ' a  
B ~ T U O C T N  n0~06paH~Ofi MoAenu u ee ynysrueuue.. , ' 

, 
~ A ~ H T N @ R K ~ ~ U H  ~0 f ie~ le f i  : 

. . , :~  ' . -  . . ?  , ,  , ,  , , . ,  ,:. .. 

'i?, ' ~ e T 6 ~ b r  H A ~ W W Q , I I ~ ~ ~ ~ U . & B ~ , ~ & T C R  ' ~ p y @ i ~ , $ B : n f i ~ U ~ ~ f l a ~ ~ ,  
< H ~ $ & ~ ~ A ~ M ~ I M N  ,K U C X O A H ~ I M  XaaHHHbIM AJlR 6npeneneHuR Tuna 
:'&b~ena; K O T , O ~ ~ ~ ~ ~ : - C T O . U T  uccnenoBatb Aanbue. Cneriu+usecxoB 

d , , : . . , . . , , ~  <s,; -.,....,. :eJwsm 3~etb,+xsnn&~~# "6XYVeHNe ~ e ~ ~ f o p o i - 0 ,  npeae~asn&u.us 
@G$d~¶~iia~ p, d ,  9, H ~ O ~ X O ~ U M ~ I X  JlJIJIR KOHc?TPYffPOBt7UUJIR~$~- 



MX OUeHOK ee ,na ,pdMeTpOB.  M A ~ H T U @ @ K ~ ~ W R  P a p a A a e T C R ,  H a  
Be: CTaAUU.. ; < I . .  

1. Onpeaeneuue , n o p s A K a  P ~ ~ H O C T U  d : U C X O A ~ O ~ L J  .. . p s ~ a '  j ,  
. B O T O ~ M ~  o ~ ~ c I I ~ Y u B ~ ~ T  .CTa&flOHaPHOCTb. . . 

, M A ~ H T S ~ @ N ~ ~ L ~ U R  MO.Ae+H..,APCC AJrR p p ~ & , v ~ ~ ~ . '  , ~ ' 

.I ~ J I ~ B H ~ I M U  UHCTPYMeHTaMU aHTlJTR38 H a  O,@UX CTaAURX Pq: 
; i i  ' I Y n s m ~ c a  a ~ ~ o ~ o p p e i ~ l u n o ~ n a n  w s a c T n a R  a ~ g r ( o ~ e j r r r u ~ o ~ . n i i ?  

, i @ ~ ~ ~ ~ ~ N .  OHU UCIlOnb3,ylOTCR H e  TOnbKO &a,? Q l T p e A e J I e ~ H f l ~ ~ f i ~ 8  . ., , 

,":,,, ~VOAeJlU, HO N A J l a  npu6nuxe~nok Q U ~ H K U  : l l ~ p a M e T p 0 ~ .  
A e H T H @ U K , . a ~ u X . n O p f l A K a ,  p a 3 , . ~ 0 C T , ~ . ' d .  

M BUAenH, Y:TO W R  C T ~ U U O H ~ P H O ~ ? C M ~ $ ~ H H ~ ~ Z )  ~ ~ O K ~ C G  
~o~oppensuu,oanas.  ( P Y H K U ~ R  y ~ o ~ n e ~ ~ o p ~ q ~  .~ . p a 3 y o c ~ i ~ r i y  ,, . , 
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. . 

w,. = (1 - ~/BB + B3xt u T. n. .. . ! '  ' . . .  
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P&&~!'$P~B~ ' ~ ~ J I R ,  ;~$~@&,eif" \ ~~~~s~r'Zl"l'C+p~T!&?b~bt~ :pe3yfibTa- 
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l(~t,..;d+, . . ,,. qr) :+iAPHCC.(~e,14*?..ga) . . = APMC~:,WG .. .. d1.!.:s),', , ~ #  
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Mo~hb.  'Owa~6, K ~ K  noKa3b1~aIOT 3K$nep,n~eii*; 11; ndn xii 
pogpx a,qasennsx ~ p r i ~ e p ~ ~ : a n e K s a ~ ~ o c n i  ~ o ~ e ~ i  pc@~t,no$q 
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-&IOTop&:'ACXOfiR :!US I ; I \ N ~ ~ B ~ I I ~ c K O ~ ~ ~ ' : ~ T T ~ ~ ~ K T Y ~ ~ ~ . " M D & ~ J I I ~ ,  a 
-sil.w~;. nposmn ~MIC@~~Y,=ZCIEH$. . .a~anns: C T ~ ~ C T ~ ~ ~ C I C ~  . . p H -  

I . .  
-w.x Beon ipw~a~brmmmnup~rn~e(9~ora.n~ TeopmmecKoro3aHa- 
:&wa&:~.xe ~ n v o ~ n ~ ~ v e ~ a T . ! n ~ ~ ~ p  ~~ID.VPY'~;TO! nDemona~aeTCR,: ¶TO .. - 
c ~ p ~ ~ ~ ~ ~ a ' ~ o n e a n  ~bld~&a neptlo. Ecnu -xe 0614apy~tUBae~- 
CR nvmueovwne. ~ o m b  neveaTvauBaeTcs B CooTBexTsnn c 





ijgeM,+ T b ~ ,  qmjEiii+.&K+O'i, 3,&ore$Gi:.ne- 
p'st~3~1f' K oTP~HuY~H'UZM:'(~.~~;  C U J I ~ H O  C K ~ ~ ~ I B & -  

Ha @ 0 p ~ e  m. npU ~ C J I O B U U : ' ~ ~ ~ ~ T % ~ M O C T U  . . . .  , !H2g.(&)' ,ysw 
' $,r~&eH,fow:~,':u'v,& B'stE: .. . . ,:I , . , .. .. '., >',: 1 

\ .~ ,. . , ,  . . .(( , , , . .  . , , . _ .  I . . , I I . :  

H . ( B ) , x =  ( B ) , 2 ' ,  , , .,(8!6j 

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

cuo~t~b~f i  a~anu3  o n u p a e ~ c ~  
p.2cu~aqnu uaysae~oro npo- 

C-II ,NccaenyeMue npouecc. .rkerr:Kn,:.sw+ ~ o ~ ~ ~ q ~ q p ~ g ~ ,  
R ~ H U L ~  Ha O C H O B ~ H U U  Y ~ O M Z I H ~ T O ~ ~  rHllOT1.?3bl, oTpa'$,a@T 

ep C B f l s H  .!lepeMeHHblX JLnlllb ,B  CPe&H,M, n0 B ~ I ~ Q P K ~ ,  . 
Y TPYAHo OHfUAaTb, ~ p 6 ~  ;OBU npUBMU; K xopomyy : 

M - n p o r ~ o 3 a ~  !-;, : i. I '  
asoM, MHoxecmeHnaa , .. . p e r b e c ~ n =  $ O C ~ O X H H ~ I -  

UUeHTaMU U M ~ P '  o t f iaI iEi¶e~~~e nphMeHeHne~ BZ- 
enaTeJIbH0 6b1JI0 & H B ~ ~ T U  cnocod, KO~~@'KTU~OE?KU, 06- 

ee : K O ~ @ @ U U U ~ H M B ~  3 0 :  01;KpbIJIp 6~ B03,MOWHOCTb 
~b HanpaBnenue u xapaKTep,,~aonsgt$u ,~saur+ocsa- 

. ,  . : .~ .:, 

MHOXGCTB~HHO~ perpeccuw. . , . . . 
ma T = 0, G y m  peyaTb, sa.niui..qtic,~&{b 

. .. 











, . 

c. 8.1. . Unnloc$~asad p w y n b ~ a ~ o ~ ,  no- 
lellntrx no anan~wnsoR MoAenn npows- 

no~c~oesr<ofi  (byitaui<n SKOIIOMI~KU CUIA . . 
110 , N ~ I I I ~ ~ M  3a 1.947--!973 rr. 

, . . ., ,, , , 

A N H ~ M U K ~  I'IOK~;~EJ!II . ~ K O H O M N ~ ~ C K O #  ~ ~ H B H O C T U  
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6, , m 2': (F , I .  H .:'. 0 .a, C T ~ H ) ~ . T  .: npYfH.yI; ~ o ~ ~ H H o : , ~ K $ * ~ ~ T ~  ~6~!?0 U 6 ~ ~ a q  B, pe$nbHblX.~aUIi&~) ecJru K c C ~ @ & ~ ~ M M ~  PqAbl UMelOT 
~ p e ~ e u n ~ e : i p e ~ n b ~ .  3 r o  n.p.uaonur, K T O M ~ , ' ~ ~ T O  o n u o ~ y  u TOMY 
ice h o ~ e ~ r v .  &pe$e*.ui ri::bfi d f i~hx  .N. kr~%-Xl!&& &aGCTN$&CKRX 

- .  
naHU0fi TOYKe O ~ C T O ~ ~ T ~ ~ ~ C T B ,  KaK paCnOn0XeHHe CpaHHU Bbl- 

6 0 ~ 0 9 ~ 0 ~ 0  neDuona Ha ocu eoeMenH. TeM donee rro. KaK wee- 

$&3ynbiare:cndra'e~oea s~cnri~.en~@iipnkyn mi. , K O ~ ~ @ U L I H -  
eHTa K~ppenkuIfH, coorseTcreymqee MD~en*t; T a m e ,  6yI.e~ 
nepeMeHubtM, s a s u c f l u u ~  o r  m, u mi; A, aenb cnaraentoe - 
@ ~ K T H ~ ~ C K W  JlOKaJIbHOe, gaCTHOe CBHneTenbCTBO 0 XapaKTepe 
~oppenauuo~stoii ceflap ,piirioa, nocrgnueitee; B MoMenT t. 3 ~ 6 -  
KOCTb, U3MeHIHBOCTb 3TOrO CBUneTeilbCTBa, eC0 ~ ~ E ~ C H M O C T ~  OT 

Bireiu~ux~a@c~oa~enbcre npenc~as iae~ca  cepbe3nbr~ HenocraT- 
KQ%M H3n0~eHUdh MeTOAHKH, llPO~,WeKaMULHM N 3  ~ O X H O ~  no- 
c.wgrn, r r o  Kaaccaqecryro TeoPuw KuppepiuuonHoro awanusa 
M O ~ H O  (Pop;Manbno npnMeuarb nnR. u3ygeuufl HecTauuoHap- 
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3 ~ a ~ e ~ a r e n b  @op~yn.u  (,9,1). nrpaer ponb HopMnpymurero 
~os+@uquen~a.  6naronaps eMy rho, H e  .Moxer B ~ I ~ ~ T H  ,3a npe- 
nenu -I:-< r,,< 1. ~ P H  , T ~ K O M  ~ 3 ~ e . p n ~ e n e  cTeneHu ~oppenupo- 
satiqocrn ABYX p ~ n o s : o r ~ e s e ~ ~ b ~ # ,  sbllue HenocTarox ycrpanfl- 
eTt2fl.H H H K ~ K O ~ ~  ~ ~ , @ o P M ~ ~ N U  UCXOnHblX aaHHblXHe IFPOHCXOnUT. 
Kaxnoe cnaraeMoe B qacnurene H s n a ~ e ~ a r e n e  H ~ H ~ M ~ H H O , .  He 
3 a s n c ~ r  or K ~ K H X - n ~ 6 0  C ~ ~ % ~ X T U B H ~ I X  npoqenyp nnn x e n a ~ n R  
uccrrenosa~ena. , ,, 

OTM~TUM, qro yepenn~nueno ipcMenu B M ~ C T O  ycpennennn 
no peannsaqn#~ -3necti ocTaerc,n, nocKonbKy h~ CvnTaeM, YTO 

nMeercfl nnU160n~a peann3aqnfl nnn xaxfioro MoMeyTa u,npy- 
roro npw H ~ T .  n o  cymecrsy; raKoe ycpennenne O c ~ O s b l ~ a ~ ~ C n  
Ha rntiore3e o n o c s o n ~ c ~ s e  . K O P ~ ~ J I R ~ U O H H O ~ ~  c s f i 3 n . n ~ ~ ~  pnaos 
H a  ecer- ~bi60porxoM nepaone. S o  npeanonoxeeHne, OqesnKHO, 
TaKxe cnnuixoM cunb~oennn ~ K O H O M H ~ ~ ~ K . U X  HecraunoHapHbfx 
npoqecco~i , M ~ I  s n t ~ y ~ ~ ~ e p n e M c . ~  Hec~OifbKO nosie.  A ceilrac 

. , . . I r f p o f i ~ n ~ ~ M '  @bJjgyabl .'[g;l'), , , , 

. . 
B ~ q ~ ~ ~ k ~ ~ B ' ~ o ~ ~  Y ( @ Y @ ~ $ R & ~ ~ H T ~  B O ~ M O ~ ~ O  JiJlk ~ecnyuafi- 

, . , .  , 

HMX ( P y n ~ q n f t , . ~ a ~ ~ a ~ e e u  on,penehenne H? 'cs%zia~o c i(akt%ini- 
nu60 runore3h~n EeposrHocrHoro xapamepa.B sacTnocru, ner- 
KO ~ a ~ e r a ~ b ,  ,~coqen:n;oc~s -' . npe~nox,en~.?rq  ' b , .~ ,  x o s @ @ i u n e ~ ~ a  
~op~enrq~n;'J~xJiioil,~mqp.~)c~~ B TOM; s ~ a ' , $ ~ ~ q r ~ n q ~ p o ~ a ~ ~ b l k  
K O S @ @ H ~ U ~ H T  KOPPeJInqHH n ~ 6 b l x  A B ~ X  MOHOTOHHO B03pBCTa- 
m q y r  H ~ H  MOHOTOHHO y6b1samqnx (PYHKUHB scerqa 6ynet pa- 
sen  innsliue. B T O M  cnyqae 1$eierecoo6pa3Ho nepe!TH K aeans- 
3y 'pasxoctefi ETO(PO@ (nin  paxe  donee B~ICOKQTO) nopfl$Ka. 
Qqjry~a6~,yfi.  n o s $ $ k u @ ~ ~  MOFHO ~ a . 3 s a ~ b  ~ o d ~ u ~ $ p o e h ~ -  
H,WM ~ O S ~ ~ U ~ U ~ H ~ O M  . : ~ o p p e n z ~ ~ u  , ~ m o ~ o ~ ~ ' ( H r i u  ... .. $nee Bgic.0- 
y r o )  nopfidk. , : ,, , ,  ~ , ,:, . . 

, .  .. :, . , , , , .  . 
. ., 

, ' ' ~  .', 4 4. W ~ ~ ~ H E H ~ A  , 8 K O ~ ~ ~ M ~ M E H T ' K ~ P P E ~ F I U M M  . . .  

H a n o b l ~ n ~ ,  qro pew nneT 'npexne Bcero o Hecra- 
UHOHaPHblX BpeMeHHblX PflAaX: KOPPe~fllIHOHHafl CBfl3b MeXny 
HHMH Mower CraHosnTbtn TO cna6ee, TO cnnbaee, H ecnn ~ a f i r u  
cnoco6 BblRBHTb AWHaMHKY 3~0fi CBfl3H, TO M O X H O  n0ny'IHTb 
nononnnrenbnym HHrepecHym n ~ @ o p ~ a q n m  o B ~ ~ H M O C B R ~ R X  

nepeMennNx, none3nym B cofiepxa-renbnoy ananuse nccneay- 
eMbix ~ e n e ~ u f i .  B TaxoM cnyqae r~noreay o nocroflncrse KOP- 
penflunoeeofi cerrsn, ncnonbsoeasurefica B (9.1), npunercfl npn- 





(3'T,aBflPexCfl 6onee npo6ao nHyMR K O ~ @ ~ ~ Q H ~ H T ~ M H ;  
,, 

I l p e n ~ y u e c t e a  TaKoro nopjtona na~6onee  HPKO nposenr- 
p ~ c r  Torna., KOWa onHa n e p e ~ e n n a r  ( ~ a n p u ~ e p ,  x,) Rsnnetcr 
K O H T ~ O ~ H ~ ~ ~ M O ~ ~ ,  a jipyrar (:i,)'- $ e n i c p e ~ c ~ s e n s o  HeAocryn- 
HOB, uo ~ o p p e n e p o e a ~ ~ o i i  c nepeoii. Torna M O ~ H O  uxauynarbw 
raKoe ppHrHsecKoe anaseHHe .Ex, npH KOTOPOM y n e p r n ~ ~ a ~ ~ e  

w 'B ddji.a'crw,S x, (Hnii x , . ~ ; ~ . E ; y ~ ~ e ~ t i .  6s1 na~6onee  6naro- 
hb~ht~ide-ibcnenc-ib~fl  <.<.  . ~ @.e. ~an60flbiWe 3 ~ a 9 e y e  KO?@@- 
usenra ~o$pen,susii) nnfl yn.6pk~a.nuflz,' B npeninax,~ ,  h E, 

. . ( H ~ H ,  nao6opot, z, t E,). , , 





, . 
3 T b  GBUZleTEnbCTByeT 0 R P U ~ A K ~ U T ~ ~ ~ H O ~ O ~ ~ H ~ X O B O ~ ~  cnJLecBfl3H 
iTW$eHHk.U nomeMoB ,nepeoro pRna c ~One6aHHfl~U ~ ~ ~ p o r o .  

B ~ P O ~ ~ T H O C T H ~ ~ ~ ~  K O ~ @ @ I I L I U ~ H T  KOppenflqHU nO~r0X~~~e~rb~blX 
~ ~ H ] ~ O C T O B  nepBOr0 'pflna C n 6 n 0 ~ k I ~ e J I b ~ b l ~ U  llpnp0@aMH BTO- 

par0 PaBeH 0,79, a O T ~ U & ~ T ~ Z ~ H ~ I +  O T ~ H ~ ~ T ~ J I ~ H ~ ~ M U  - TofibKO 
0;64. K ( ~ K  BUnUM, , $ ~ ~ ~ R T . H o c T ~  cokri>&eH~fl ~ O A S ~ M O $  HeCKOnbKO 
~I;lrne Bepofl~not~u .co~~~ec~rio; ' ro  ~ H N X ~ K . H R  paccwaTpnBaeMb1~ 
~@0qe&I~kb l~ '  CTaBOK; . , 

B ~ ~ ' ~ u c ~ ~ H U ~ ~ ~ C J I O B H ~ ~ X  KO~~~'@HUH~HTOB ~ B T O K ~ P P , & R U U R  CO- 

cehrrux n p u p o c ~ o ~  (z  = ~).nan&cnen~mlrrue pe3ynb~a~b1.  Y nep- 
~ o r o  prcna ~oppenuuuonna~ c i a s a  i r o n b x n ~ e n ~ ~ o r o  TeKyruero 
npapocia c' 6ynylrrri~ n p u l i a c ~ o ~  xapax~.epu3ye~c~ K O ~ @ @ U I ~ U -  

@nTbM 0152, a' TPKYqerO Q T @ U U ~ T & T ~ H O ~ O '  ~ P N P O C T ~ ~  'c- 6 y n y u u ~  
irpripixro~ -,0,41; ~ a ~ . u ~ ~ o ~ ~ a 3 o ~ ; n o l r . 0 ~ n ~ e n b ~ b r e  npxpdcrbr 
n e p ~ o r o  p & ~ r n o d ~ o n ~ ~ ~ ~ c t p o u ~ b  6onee.Toil~G~'e n p o r ~ o 3 b 1 ' ~ a  
'6ynyuree;se.u o~pn,qaTenti~gie. k ~ a n o r u a ~ b ~ e  X O ~ @ @ U U U ~ H T ~ I  nnx 
B~opbi-0 PR.n$ ' C O O T B ~ T ~ T B ~ ~ N O  paBHbl -0~21 '.U 0;08, T.e. CBR3b 

~ ~ , C ~ ~ ~ O B ~ T ~ ~ H ~ I X " ~ ~ ~ P ~ C T O B  Y,RPOUeHTHGIX CTa:BOK no , K ~ ~ T K o *  . , cpovHar~ onepauuflk imcos.epme*~o u@3uafin~enb~a. . 
' ' B ~ ~ O ~ T H P C T H ~ I ~ , "  &bS@@U~lteHTbl a~k0~0~:pe~FlLViH IlpHpOC- 

'PCiB 8ri0,3BVnRb~y'~~hdTb ,taKUe B ~ I B O ~ ~ I .  , ~ O X O X ~ B . T ~ ~  blible- TeXy- 
urie i i w p o c ~ b ~  FWPYBOIVO prina B Z ~ K ~ T '  3a. co6or n o n o ~ n ~ e n b -  
kdj i  "pupoc<bi ,i.o;po;sl(r p$n& c~ep0~THocrb.m 52,@!ji(r!.e0,52($), 
a-:0$pHUaTe~b.kb1P c:.:~ep@R~HOC~blo. 60;6% Crp= 0.~4. COIJpO- 
~@Xnalo~cR TaKXe O T ~ H ~ ~ T ~ J I ~ H ~ I M U  ~ ~ U ~ O C T ~ M U .   TO MOXeT 
661& sicmonb30~a~o n n ~  npor~o3s ipo~auU~ 3mxa  npupocTa. 
AJIfl BTOPOra, PR,I(a aHaJIOrUYHbie K O ~ @ @ R Y N ~ H T ~ I  PaDHbl 0;549 
n 0,429.3zecb B O Z M O X H O ~ U  gns  n p o r ~ o ~ n p o e a ~ ~ ~ ~ ~ ~ ~ a ~ a  npu- 
pOtfa'M$Hbkle, nbeKOnbKY tI0fl~neylle B b n u ~ a k r n e ~  6ynyure~ 
Tor0 ,%rid itkoPo 3 ~ a ~ a -  n0'IT.u ~ $ B H o B ~ ~ . o ? T H o .  

. , . , ,  . ' I  

* ~~ 
, , ,  

, . * * 
Cnenae ,~  HeKozopbre abt~.onbr. B s e n e ~ n b ~ e o n p e n e n e ~ u ~  KQP- 

pennwioxnbrx ~ o s @ @ n u u e ~ r o . ~  06nanam~ ~ I I ~ O M . ~ O C T O U U C T B  no 
-, cpae~enum c ~ n a c c u ~ e c ~ u ~ ,  HO, pa3y~eercfl~ . ~ e  n p e ~ e ~ n y w ~  

Ha TO. 'It0661 IlO'nHOCTblO 3aMeHNTb t060k IIOCnenHee. Hanpo- 
TUB, B Ka~nOfi K O H K P ~ T H O ~ ~  3analle H Y X H O  UCnOAb30BaTb TOT 

Tan KoppenflunoHtjoro ~ o s @ @ n u u e ~ ~ a ,  ~oropblfi ~an60nee  anex- O X H O C T ~  nonyqaTb 3 ~ a q u t e n b ~ o  6onee nOnp06~yhJ n ~ @ o p -  
auum o ~ 3 a u ~ o c a n ~ a x  nepeMeHnblx, seM s ~ o  npennaraeT 







, , 

W ~ ~ I I R :  $43: cneRyez -B,u,ynwBiTb, 3easeNwe, KpuzepHeq .Q,, ,, 
. ~ ~ T B % T ~ ~ ~ G :  c:ha?8fibttd ,:ibl.de odp.WWwemeM, : MeHenNa n:pij .nepexoie .OT, oavo@; e ~ e p s - z  

i t&flep& d~floM8nh; h T o j . k i j H ~ & $ ~ ~ i ' ~ a ~ n  H.O.4l&O$@Cc 06pa30sa~efl~ @,a3 KqHTp0n~- 
C B ~ ~ M ~ H # W : . ~ R ~ O M ,  ~oJ&?~jXaL&k& . C J i p a  ... , , ,.. , . . . .  . , .  ~ . >.,,  ., > : ' , '  ' 

B' UCXO&O& prc& ~ a x n a f l  ; KOHBYHQM CYg- pelueH,q$ 0 H ~ O ~ ~ X O A H M O ~ ~ ~ , ~ ~ ~ . Q B ~  arpe- 
c&eiliiiig>;~6rary9. &pa jb'I,:*g'. 
gd+8,ji $& &. 5 ' . ... .. . .  

~ H H R , ,  .@as ocxa,e~ca a . , . ~ c c n e n p n a ~ e n e ~ , , ,  a paCCM0Tpee- ~ " 

~c qemee~iiJ '~:> ,KpsTepnn p p e ~ c r a s n ~ r o ~  ,c,06qR BU& $ ~ @ Q ~ M B ~ H H , , . : ~ o M o -  
pfik.$T( ~ ~ ~ ~ # f i h & ~ . @ ~ y ~ ~ # g g p , ~  C&~~~crT~~,ut',HgEENM;~a8 ek K B ~ ~ N @ H U H P O B ~ H H O  IIPyfl4Tb BTO ;pe?HH.e. ;.,: . ,  

,,&,jj+&fi. #,,',j.q,jp#~&pp$&~ ;&j jNbHf j~ ,  \,,:&> :;?A, "!; , r ,  .,,, ,; aXH0 OTMeQiTb, 9TO PPnb .qJ3*@!dx. K ~ u T ~ ~ u ~ B  OC'pVOB- y . .Y ., ~ . ~ ~ i i b i ~ , . q T o : , c p " 9 1 . j ~ ~ i ~ 1 ~ B B d l i ~ ~ e e , ~ g w ~ b , h ( p g ~ Y i T y g ,  pacrpm npn C O ~ O C T ~ B ~ ~ ~ ~ ~ , , H ~ ~ ~ , ~ Y P ~ ~ . H Y X , ~ ~ X P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
, *  t u H i ~ ~ ~ & # & ~ ~ ~ ~ ; I i E ~ - b a B g c n M u d T f j  ic*adkHm pnYKTF X . , B R $ M ~ H P M X  p a q a x , . , ~ a ~  ~ a x . ~ ~ r * a , ~ p e ;  . . 

ai@~,; ~~oykwp~hribSio ~awfis' ' ' ~ a u n ~ k  'I@~)u~J@~&o: c ~ e K J l ~ q H T b  fl H ~ & ~ H T H , ? H M ~ ~  ~ .~ i j~e~Hfi :~J l f l . ,3CX% C ~ ~ B H ~ E $ @ M , ~ I $  p.FAOB. 
M$j+$##fg&d: @&@$ , ~ @ n g - ~ ~ e ; ~ C 2 1 , ; , i @ : ~ o ~ ~ w  w . , ~  etf*wefi, b160p;~UIIa .,kp,UTepnP, , . .  qqeEHJ$HO, 3BBHC,HT Nt.QFIKOH@eTHO 
~ $ ~ ~ @ @ , # g g ~ @ ~ , ~ @ o ~ & ~ $ @ ~  (,:$ i,:*.,r(t.,i, , .:.(, tjer!ty.:;,: , , G ( ! , . G i ; ;  j ;:, , :, , 

, 
~ B ~ ~ H H O ~ ,  UeJlH fiCCAenOBa.vUq, H ~ : c ~ o ~ B ~ T H ~ ~ c $ H x ~ c ~ @ c T . B .  

‘ : " ~ ~ @ ~ ~ E ~ ! i . i : . ? ~ ~ 4 @ ~ ~ & . ~ p & ~ . ~ ~ w ~ ~ a $ b ~ K @ r 2 m , a y R O R K ~ -  aHHblX ~ p e ~ e ~ ~ d r x .  PSAOB. OAHH PFAM M O ~ Y T ,  ~ 0 n e ~ m f ~ b  
MOL&H@e UUIYMOBUeB ~one6aqu51, ~Y,AP$PUX - HX:ynenb- 

. .  . 2 ,  I : , . '":. : x ,  ' ' 

M: &Menee.. w ~ u ~ y m ~ l a ~ y ~  ~14appHMkp .j.. 
nbxet.:nsa s a p ~ a ~ r a  ee .pacnonomenyi n~riq$o,p~er a - B 

HJlH B K O H U ~ ; , ~  - BHYTPW. P~CCMOTPHM BTOpOfi BapUaHT. 
MaeM pepHsfe. 06 ycrpaHennu, .COOfB~T;C~?~~u(qX, ek 

yaq~f i .  fins s ~ o r o : a a ~ e ~ n e M : 4 a 3 b 1  /,-i, j .  j+l onmok,. 
/+I 

. :B xone 3TOk onepa-, O C T ~ K O T O ~ O ~  papna p;, Y p  " '  

qacno y~eebmae?ca xq.b,, ,a. c o s o ~ y h ~ a a  ~ o u r y h c ~ b  
eHHoro pnna c o ~ p ~ a m a e ~ c 4 : ~ a : 2 p ~  l Ja~gn~ee+er~o ,y . ew-  

b, TaK KaK B CYMMY Q0.3). BMICTO-+I + P + kijl 3S.nePb 
T B X O ~ H T ~  pi_, -, Pl i? P p r  @B@,@HuH~HT ~ : M ? ) K H O  0 6 % ~ ~ :  
TaKXe'TeM, qTQ.~,pJrBJIHMHHHQOBaBH.H & o ~ @ ~ ~ H w R  YCTpa; 

crl ero neen$eene Kax:B nonqx~~e$b.yqM,~~Pa% H E  OTpHua- 
. . 

, . . , ,  ,. HO.M ~ a n p a e n e e ~ u .  T ~ K U M  06,p'a30~,;,'2p, - MOUHOCT~, 
eyaaB,.  npouecce. arpertrpoea$~r! @a3 B Y Y Y ~ : ~ .  Cay- 

'07finu.ae2rrl os 6 ku$b T~M,,!~J;~o! g ~ ~ n o 4 a s  8- pe3YnbTaTe 
y i ip .bs$mus .~a~~ei iee  ~o&.rio$kpae~ijt .@ti*& yreabiua- 

, ~ i . , ~ f i ~ y . , ' ~ - . n e . ~ ~ a ,  ~ + e ,  T ~ K ' K ~ C  0 6 ~ e n k ~ e n ~ m  n o ~ + k a r  He 
a .  &Be coee&H@d @a3,b1. ( j . . ~ . , j ~ ~ . ' e ~ u  j - n e p ~ a a  4aja;  

" ~ ~ ~ ~ ~ ~ $ ~ . ~ ~ c n n * h ' i i ' o ; * b : P ~ T k H  , # &  .*" 
. , ... .. . . , ,  , , , a , ,  ; .  

w o ~ o ~ n t ; r x ~ ~ a ~ , : ~  y ~ o e  j...ecnu j - fiocrie,@3fln' @ass).' . .  , .. neTBop+$h$,pap:j, I&P&Pinrai~gMI~~hh~riri1ir'Pb9&Ca,~ hoiid&a-; 
,'-.I ,i' 1) i. ". ., 

an 3. - 3 ~ a n  2 6y;nq~ nowoparb. ,no Tex nop, n o ~ a  ,He 
i i : : , : . ; , " . . - .  rue%, H~c#&~oB+a~H@b!B, +&j$,:~i:yp$f)k :urn&a~i$d&jo .;b&tnafft H ~ M  3afiaHHOr0 KPHTePHfl, OCTaHOBKll (CM. 3T@n 1). Toraa 



3 t a n  4. B pesynbtate n p u ~ e e e H ~ n  ~3no~teuhoit  npo. 
uenypbl BeCb UHTepRan B ~ ~ ~ O P K H  PRna 6yne.r pa36nt TOKKaMa 
CMeHbl @a3 Ha OTPe3KH, B ~ ~ T P H  K O T O ~ ~ I X  MOMK.0 fipefiCTaB~tb 
A ' B ~ X ~ H U ~  pRna YIlpOllreHHO ~ H H ~ ~ W ~ I M  06pa30~;. Ana >Tor0 
nOCTaTOqHO pa3AeJIHTb MOulHOCTb @a361 Ha et? ~ J V H T ~ ~ ~ H O C T ~  - 
& " y ~ ~ ~ ' ~ p e n ' W l b K ,  ~ a q H o c t b  @ J I Y K T Y ~ U U ~ ~  L ~ Y T P N  BaHHofi 
@'aabl, a'ee 3~.a,%,onpenenn~ s ~ a ~ ' @ n y ~ ? y a q n &  MHr6pec MO- 

x e r  n p e a c ~ a ~ i r i i b  HandfeHHe rpa@nxa'arperiipo&anHbrk @a3 
(@aao~ofi A~arpa~Mbl )  Ha ~ P ~ @ H K  UCXOnHOrO 6fllla. 
!;; ' B O ~ M O ' M H ~  ~ ~ a h r i p o i t ~ r i ~ a w n  ~ d l n o f i  ,@a3w.cw~y~ownanb- 
~ o f i  nony~oni-iaii paeebirti; Dloui~octw H ~ o o t ~ ~ ~ c ~ ~ y m q e ~ o ~ 3 ~ a -  
Kk ~ H ~ T ~ ~ ~ ~ o ~ c T ~ ~ ~ H $ ~ , , ~ ~ + ~  'MOU~(O& pi; cj+~-po~i(Anb~of i  
" & n $ . 3 H a  :c 6.6 : a h l ~ n H ~ v ~ f i ' ~ . , , . i i ~ e o H o n ~ ~  konetia- 

, . , . , 
, , . , 

;I. . .. '. a 
(10.7) 

. . 
, , .  . 

. . . . 

. .,. . : . e ~ t b : , . .  , .  . . , .~..' . ~ . .  . . .  . . .  

KHM o b p a m ~ ,  ;Ha cpacf~are iraxnan @a3a. 6y*et,:.npea- 
aena .cw~yc~enanbne& nongsoJino$ co:.e.noe,fi a ~ n 8 ~ t y n o B  
PHOAOM K M ~ ~ B H N ~ .  MCKJ~IOKCY~E CWTaB2IlIOT ~HI&l6:&.3?- 
H n o c n e q ~ % ~  '$aab~. MX annpKcehsnporaa?b ~ S H A ~ C ' O I I A B W  

M ~ & ? H o ,  TaK KBK HeH3B~CTH0,XOr~a HaYaJiaCb 'lIePBaR 
~ ~ K O H Y H T C #  nocn&~anr @am. n o s ~ o ~ y  HX I L ~ A ~ C O ~ ~ -  

0 WaBHTb TPKHMH, KBKHe UHH ecR,  IIM~W'&DIB I H I I l b  WO- 
... . . ,.. i 

,,, . ,  , , cpen~eir m o w o w .  ' .  ', 

etrar, r t o  a a n  annpoKcHMaunH @a3b1 raphseiiu~oii anla- 
H m b  3rd + a 3 4  emcreeaiio, nanxrHa 6 ~ r b  XOTII 6~ He 
me tpex, B npotHBiioM c a y . ~ a e , . r a p . ~ o ~ ~ ~ +  ,nwp,oRnaery. 

. . ,.,, . , ,  , 
. . , , . , ,  : . , ,  

, , . , .... . 

-s 3. w3mwn AWM? w!imwnwn 
HKnot, B CLllA M E8RClfiE.' 

. , 

CUIA.B. nocroIixnsrx:.fleHax (B namaoax 1985 r.) 









.:.-np&iide~e~~e. pacc.~o~pensoro ~ a h i u  M'e'rona'@aso~oro an, 
j i k a  e p e ~ e ~ n ~ x  pinos naei  ~ 0 3 ~ 0 ' r i t n o c ~ b  c o x p a ~ n ~ b  noxan 
H Y H ) I ( H ~ H B H ~ Y ~ ~ ~ H O C T ~ H ~ P ~ ~ Y ~ ~ ~ W ~ ~ X U N K ~ H ~ ~ C K I ( X K O ~ ~ ~ ~ H I .  
H n o c n e n o ~ a ~ e ~ b ~ o  IIepe~~niiTb K anahnay sce 6onee nnnnnblx 
MOUIHMX B O J I H . ' ~ ~ C T P ~ ~ N ~ Y R C ~  OT, xo~re6a~wR MeHbluero MaCr 
~ a 6 a .  M e ~ o n  orneqaercn npocro~oR H scnoc~bm KoHuenuHH. 

Ananus nposonuTca BO speMeau, s ~ o  06nerraer wnrepnp 
TB.LlHKl nOny¶aeMbIX pe3ynbTaTOB, ri03BOnSieT COnOCTaBHTb HX 

npyrnrqH co6arrnn~~,.o~pyma~)~ero,.~.npa. 06p;aborra pal 
i303~0Xha C ~ O M O U I ~ ~ O ~ H H B ~ ~ C ~ ~ H ~ I X  3neKTPOHHblX T ~ ~ J I N  

. H M X  npoqeccopo~ runa.Excet, Lotus 1 - 2 - 3 ~  T.n. 
$07 nccnefiosatend ~ p e 6 y e ~ c ~ . n o ~ r o r o ~ ~ a  s a n a s ~ x  @a308 

MY a~annay ,  ~ ~ n m ~ a % ~ n p e n s a p u r e n t i ~ o e  npe06pa30~aHHe n 
x o n ~ o r o  pnna, onpeneneme ypoa~n  o rc rqa  (Pny~~yaunfi,  3an 
HHe KPHTePHR OCTaHOBa H T ~ ~ ~ T A B H O ~ O  npOUeCCa arperHp0BaHl 
.(Pa3'. B OCTa$bHOM anr0pHTM HOCHT X~CTKHR, brifi~dira4kiia X 



' 
B au&Iuse E@COStJX @CTeTKO@ 6 a ~ m ~ m  p#p%& 

nkn ,uu , "~a~  u $0 PHPWX apyrl~x ~ ~ o ~ e ~ n ' l e g ~ n x  ~ ~ Z ~ U I X ,  q& 
9 t~pp.6m~~ og@o&&arb h p w y  ramka pdcnpe&aenw '* 
po~~~mir , . ,  , cny;iafi~o& , nepe@enq+ He 'npakc~~w'&mi m 
ueaek ucnonesyerw " ~ T ~ W H H I F B R  I)a eblbopf,4gbtl( ~afxltfttblx &+ 
~ B ' E O ' I R O M )  0 6 ~ ~ 8  ~ C ~ ~ S P ~ M Y I I ,  . n o ~ i l ~ ~ . ~ ; l l a ~ w a u  . , s ~ n ~ p t a w  
~ ~ t i : k e x & ~  . p r c n p q p e # s r .  , . . . . . ,  . - .  

. T a a ; e c n ~  npoa%cc,tz@ncrae~me,~~~:~~cpe~a~ot, cww , 

uapenir~o t a w  peas ine  3aga-a c n % ~ ~ r e ~  HPDISAETC~ s n a  f 
ynoweracpnvejI~nbsM. Onrtaxo ropsno  Mule a o x a e r n s d .  
npouecc, nopomsm~rai9 nepemnnym, x m r m w  r e e ~ c ~ m o ~ a @  
HUM - B ~ M ~ X B ~ T C R  ero c p e a ~ u k  )rpowsb, pdroraax ~ w I o B . ~ ~ ~  
OT cpenHero, a ~ a ~ x e  cpopua  putm mil pacrrpwmeNrrr a m n a a  
~one6anuk. Ecnu 3TU u3~eneW~fl HOCRT 3~6nIO~lf0~nb!$ x&p+ 
Tep, TO, KaK nOKa3aA P.r. 6 p a y ~  1471, MOXeT 6bl~b ~ O C T P O ~ ~  

anan-rserrafl npoueaypa 0 6 ~ ~ a w e ~ U R  rnclrarpaaaulu; 
muaacn Ha ~ K C ~ O H ~ H U H ~ ~ ~ ~ U $ ~  ernmuBafimi WYAS nnu e s  
u b r . 3 ~ a  npouenypa pawumperra HeM,W B rn. 2 %  1. O 



, , ,  , 

T ~ K  KaK ~ ( t - 1 )  - i e ~ r o p  aeponraoc~eit, TO ace ero KOMOO- 
he"T&l',#&6~p~&a~ena~bl, &$ rik ~ y d ~ a  AonxHa 6blTb f0 '1~0 'paB~ 

:.~a:.,enagli.qe: 3 K t f i b e e ~ u ~ a n i ~ o e  cmawuaaHne He Momef CAe- 
ahi k o ~ ~ o ~ e ~ ~ y , o ~ p i u a ~ e n b , ~ o k .  H c y w a  . n o n y u e ~ ~ , ~ x ~ . r i o s ~ x  
OUeHOX KOMnOHeHT PUBW~ n p e n b t ~ y ~ e k ,  C~M.MB,  TIei eAHk.~ke: 

.: . : . . . : : ~ P ~ ~ C M O T ~ H M  cobbl+we i. E C ~ H  ~ ~ K O H  pacapenene- 
H N ~ ' . ~ ~ ~ ~ K B ; ~ ~ H H M X  j ~ a s e ~ ~ f i  .P, He ~ennercd,,  T O  MaTeMaTgec- 
Koe oku.p.b.wwe BHaNeHHp K O M ~ O H ~ H T ~ I  6 6 e ~ m p a  u(t); nonreza-  
q ~ m c r n a ~ ~ a a ~ ~ m ~ ~ o u ~ o  paBHo ~ee#ci.a~rena~oR B~POSTHOCTH. pi .: 
.&cTY",ne~h~. ~ 0 6 b l ~ n k  i H MabeMa,TU'IeCKO~ OIHAaHHe 0UekKW 

' 

, @@#o ~ ~ ~ C ~ ~ U T ~ J I ~ H O ~ B ~ P O R T H O O T H ~  2 '. . ' ,  . )  ( . , 





B M O M ~ ~ T  f ~ b ~ , n o n y s a e ~ .  ~naqex~ne F, ( p e a ~ ~ g ~ a q w ~ ) ) . u c ~ e n y -  
e~ok.senxsngbr.x,Torna s a y r p p x o ~ a ~ ~ a . f f  p€$a,c~b A n o n ~ p u -  

. ,eoii .pacnpeneaenwa..pasHa , B ~ ~ O ~ ~ . T H O C T U ,  ~ o r o ,  llT0 x .FpnMeT 
3HP:SeHNe MeHbllle, Xi, I( ilpenCTa,BJlfleT co60#. ~ a K ~ . ~ . M a ~ b ~ b l f i  
yppeenb. 3 ~ a p n ~ o c r m  g,,,,,, , npw KOTOPOM X ,  c u e  MPXHO C ~ U -  

r a n  npwnanneeqweit reyepanbnok coqoKynnocru c nqoysoc- 
T ~ I O  pacnpene<ewwR cp.(x,et). . . , . !  

, . Ecne. 6br. H ~ ~ ~ I O ~ H H O ~  , ~ H a e n q e ; n p e ~ o c x o ~ ~ n ~  yeniiawy 
mi H: p a ~ ~ f l n o c b ; ~ ; ,  TO,. M a ~ c , ~ ~ a J I b ~ b l f i  YpOEeHb 3HaYHMOCTU 
7np.eneJqncu 6t.1 3alllrpwxo~aH~ofi 06nac~bw B. 

, Msnomen~oe, MOXHO ganucarb T ~ K :  . .  . , . ,, . 

Is1  

wnw en, ~ o p ~ w p e e a ~ ~ t . I B  eapuawr Q,: 



*,,.',,f 
. ifaxohw~cn B ?penenax,0< Q;< 1,  H  TO n e n a e ~  ero. . yn06Hbl~ . 
kc:,($. 
I.:( Anfl p a 3 n ~ s ~ b 1 x  conocrasnexlrfi. 
p,;+j Cnebyer O T M ~ + H T ~ , ,  sTo npa ucnonb30~ana~ ~ O C T & ~ H H O ~  
..d,,i !'. ' 
,,i tr,., rHCTOrpaMMb1 nJll B ~ ~ P ~ ~ O T K N  ?ePORTHOCTHblX C ~ X A ~ H H ~ ~  MO- 
,.~.,. , 1  

, A ,  .' T ~ T  IIPHMeHRTbCfl KaK O~HOCTOPOHHH~~,  TIK u ABYCTOPOHHH~~ KPH- 
$',;,,<,,? ',is 
+i;kiL,)f 

+&pHH B ~ ~ B H C H M O C T , H  OT 3anaq. H pe3ynbTaTb1, KOH~YHO, 6ynyi 
pai~nussb~e. $"##  . , 

,::, a ' :  
'I ,,I> ':.' ,;, M ~ e f l  K P H T ~ P H ~  KarleCTBa npOUenypb1, HeTpyAHO OnpeAeAHTb 
!ki!"t H onrHManbyoe s ~ a s e ~ ~ e  napanjeTp'a ananrasuu a. Ann eroro 

I , ? , ,  #'( 
I., , .  aano ~a uw~epeane'O < a <  I ,  ~anpwhiep, M ~ T O A O M , ' ~ ~ ~ ~  H ~ R T H  

raKoe era s ~ a s e ~ ~ e ,  ~oropoe  M ~ K C H M H ~ ~ ~ P Y ~ T  Q. Tow0 TaK x e  
MOXHO HafiT~ u ' o n r ~ ~ a i b a o e  3 ~ a q e ~ ~ e  T, - HasanbH,ym sacTb 
ebl6op~r, ucnonbsye~ym nna sblrticne~Ha r p x 6 ~ x  oueHoK Be- 
poareocre# j ,(O), H ~ O ~ X O & U M ~ I X  Ann ' nepaoco npnMeHen~nfl pe- 
KYPPeHTHblX ~ O P M Y ~  ~ ~ ~ ~ o H ~ H ~ u ~ ~ ~ H o ~ o  CrhaXH~a~~f l . '  

Koner~o,  O ~ T H M H ~ ~ ~ H ~  ~ p a i e p ~ n  Q nb. A B ~ M  n a p a ~ e r p a ~  
d. H T ,  HeCKOJlbKO ~ c J I o X H ~ ~ ~ T  ~@l~CJhTenb~b l f i  n p 0 I l e ' ~ ~ .  Ho, 
so-nepsb~x, o6kacrb ,onpeneneHHa o6oux napaMeTpoB o'rparrw- 
qeaa: $. s a< 1, 1 <rc T, ST. Bo-BTOPMX, n p n ~ e n e ~ ~ e .  c ~ a s a n a  
rpy6oii C ~ T K K  3wa%eii~# ~ h f l ' n o r a n ~ 3 a u u ~ o 6 n a c ~ ~  noacka, a 
3 a ~ e M  donee ron~o i i  nohtoraio~ p e a ~ o c ~ u 3 , n i b  06 'be~ '  Bbrumcne: 
HI#. B - T P ~ T ~ U X ,  6 b l ~ ~ p d ~ e f i ~ ~ ~ H e  C O S ~ ~ M ~ H H ~ I X  , , '  , ~ o ~ n b m ~ e p o s  
nenaer n p o 6 n e ~ y  nerko npeononfi~ofi. 

- 
8 4. AJ,AflTMBHbln AHAIlM3 PACflP~EJlEHMSI 
KRCCOBblX OCTATKOB 

nasa H ~ ~ G ~ H H R  paanpenenensn C ~ M M  Ha KoppecnoHneHTcKux 
cqerax Hnw B donee odqefi nocraHoaKe - a ~ a n u s  H wcnonbso- 
BaHHe B ~ ~ O ~ ~ T H O C T H ~ ~ X  ~ ~ K O H O M ~ ~ H O C T ~ ~  @ O P M N P O B ~ H H R  KBC- 
COBblX OCTaTKOB. 

B ~ a q e c ~ e e  npsMepa paccMorpeM sanary o Kaccosblx oc- 
Tamax. ITpennonoxctw~,  TO wnnemrcfl enenHesHble naaume 06 
OCTaTKaX HaJIHqHblX CPenCTB, IIB'IIIIBURXCR Pe3YnbTaTOM nBU- 

xemwfl neHer 3a new. Heo6xons~o onpenenutb, KaKym CYMMY 
H 3  3TOrO OCTaTKa MOXHO IlyCTNTb B O~OPOT, 0 6 e c n e q ~ ~  UPU 3T0M 
3aZlaHHYH) BePOflTHOCTb He3aMennHTeJlbHOrO y~OBJleTBOpeHHI 
3anPOCOB KnHeHTOB C YqeTOM OXHnaeMblX HOBblX n0~TynneUHk. 
264 



o cra~i;rru pacxopos, pacnpenenen~n CYM'M ~ e ~ y q u x  BKJanOB 
ApyrHx & U H ~ H C O B ~ I X ,  3KOHOMNqeCKHX A COUWanbHO-3KOHOM.H- 

qeCKHX IlpOlleCCOB. 
OcoSoe 3 ~ a r e ~ ~ e  npennoxe~~brf i  nonxon m e e r  nnrr aHa- 

, B '~~CTHOCPH, B aHaJlH3e, ~ O n y ~ A ~ I l l e ~  Ha3Ba- 
R i s k  (VAR).T~KOB ananus no3eonneT o q e ~ u ~ b  

H M ~ J I ~ H O ~ O O ~ ~ C Q ~ H ~ H H R  ~ K T U B ~  npH 3anaHHOM 
OCTH ( B ~ ~ O R T H ~ C T H ) .  

', I lpennoxe~nax  npouenypa ananTHeHoro wccnenosaHHn 
- 1  ' ' . ' . ~  pacnpeqenenefi m p r i ~ e ~ - n & k y p , ~  ,<@,~enenewlie~p;isMepoe pas- 

, . ~ N ~ H H X  pesepeaux A cspaxdsd$~!Qi$~o~. C :ee.:riop,oqbm MOX- 
HO, x a n p y  ep, a~anaowposam~t; %@,ien%~iiu ti pa~npe~enenwn 

1leno3'ni.o~ no ~en.nrHHe .K ~po~Y,:ite,@pepbl,~~o o d ~ o e n k ~ b  Ta6- 

ki~emrcn pe3epBbl A &JI C O B ~ P U ~ ~ H C T B O B B H H R  PaCCMOTpeH- 
~ 0 f i  MeTOnHKH.. T K ,  B IL~HHO,M : H ~ J I o x ~ H w S &  :Mg. IJqnarahA, q T 0  

; napaMerp ananTauHn nocmme,~..:jMe@gy ,TeM CKOPOCTL ne- 
',.&op~armw pacnpeneneaks co s p e ~ e a e ~  M O X ~ T  CyqecTBeHHo 

M ~ H R T ~ , C R .  Torna : B O ~ H H K ~ $ T  ,qaAaqa: aBTOMaT.HsecKOr0 ynpae- 
, nen~f l . ' napa ,ye ,~po~  anan~.~,qw~,.(fhl,. r a . . 4 ) . , 3 a ~ e ~ m e  BnWHHe- 
Ha ~@&KT:J~BHocE~ : b p . ~ ~ e f f y p ~ ,  M@Q'~ O K ~ ~ ~ I : B ? T ~ .  ~ a X . k e  ,CKnb- 
HblerpeHpbl BpeMeHHoro~a.  .B  TOM cnihae, npoue&p,a 06.. 
HoeneHHR w c ~ o r p a ~ m b l ' o ~ c ~ a e i  OT .peanbnbl.x, H ~ M ~ H ~ H H ~ ,  ?TO 

. nponsnsercn a CuHxeHsiH p o ~ a a a ' ~ e ~ 1 ~  uav,ecrea Q. T ~ K H ~  eon- 

. . 
. . 

., . .~,, i. , :-: ,I: 



.B S K O H O M U ~ ~ K U X  uc~ne&BB~uux qamo ~ ~ n P u x o n ~ ~ c a  
U M ~ T S  AWIO C k e c r a q ~ o u a p ~ ~ y u  - B P ~ M ~ H H & ~ M H  . ~ U J I ~ . ~ U ,  ' H , O ~ H ~ P ~  

iKH~ak0uiU~ii TOT H~U:HHOR ~ p ~ , ~ ~ . ~ Q p u ~ n o c i p o e e u e :  perpucuo~-  
H O ~  .MO~I&H H ~ O ~ X O I I H M O  Y Y U T ~ I B ~ T ~ . H $ J ~ H ~ H ~  3'r0WZTpeHAa U UC- 

wm'l'arb ero.:M3nec~ribr rise npb,uenypusslenmse~~la TpeHna:, 
. I) o q e ~ u e a ~ u e  perpeccn~ k a  -epeMIi * 8. 

2) nepexon. K n a c j r e ~ o s a r e n b ~ h l ~  ~ ~ ~ H Q C T U M  (npiipocra~).  
n e p e ~ e ~ ~ o f i .  

B p e r p e c c u o ~ x o ~  nonxone npennonaraerca, r ro  pnn y, re- . . . . ~epupyerc r  MOAeJIbIq , ,; . . , ;V.~. , , : .~~I ,~: ; .~~~~ ,,,'L> ,,., ,..., , . 
, . pie: :"$%$;:I[;$ 

,. ~ t?, :(i($;:??!;&.:~q. 
, ; , ,  , .  ,, p,'$,.>i\,,*:.k, , > ,?' '.~ ,: 

, ,, , . i".,,y*i ";.."'(, .,d' : ,  ( . , , r .  

, y ~ p . : f ( t j  - rpesn; 
3 ,  

- ,  . , ,  

' .ui , - c ~ a ~ r i o t i a p ~ a a  cnyqafi~afl KoMno.~enTa c . ~ y q e s ~ ~  Ma- 
, . . . 

i ,  TeMaTHqeCKNM OXHAa'HUeM 4 &sc$epc#.efi , , . , 
.., ' .., 



, Anfl I%pdB.epgLi -rri.n,OTe3bl ~ ~ T o ~ , ~ . Y T o ' ~ ~ ~ & ~ , ~ , H ~ ~ u ~ R o B ~ ~  Mom- 
nbw'TSP nporui anbrepna~ns~oi i .Kor~p~f l .  o 3 ~ a s a e ~ ,  $ro:p?& 
onucb!saercflMonenbw DSP, g. Hqnbcon u K. nnoccep npenno- 
XUAU npUMeHflTb KpH'Cep~fi, pa3pa60~a~Hblhn. AUKKH A B. (Pyn- 
nepoM ,1137, 1.381. Kpw~epsfi npannona~ae~  oveHKyMonenH:: 

, ,  . . . . . 

' ' Pnn y, npwHannexHT K ~ n a c c y  DSP,' ecnH p I,& 0, H K 
~ n a c c y  TSP - ecne.p=O Hnu B donee VPOKOM CMblCJIe, ecnn 
Ipl<l. , 

8 '  , 

T a k n ~  .,. . 06~aadu .  n)i)r(no ~ P ~ ~ $ P r ~ b ~ y p e ~ y w  runore3y H,: 
p - I ,  p =. o nP0~W6 a h b ~ e p ~ a r u ~ ~ 0 8 H ; :  [PI <:l. .npo6ne~a. 
B 0 3 ~ ~ ~ a l o ~ a f l ' 3 n e ~ b ,  obCtOUT B TOM, 'IT0 Henb3h UC'nOnb30Ba.Tb 
06b1sayv Teopnw pacn.penenenne. ouenoK MHK, Korna p - I.  
DUKKH H Oynnep ~ok:$3ana, wo oueHica MHK napauerpa p 
n p u ~ n o r e 3 e  o Monew ,DSP,@.~.,YTO p-  I )  n ~ e g ~ a T e ~ a ~ H 9 k -  
~oe'.oicunaHN~ ne' 1, a igase~ue ,  :nieni+yee-l. OnHa~o . , ~  , , ,  'oipnua- 
re+bHoe:cmemexue yue~<iiiae+ci c y i & ~ k e ~ ~ e k  +i&a aa6j;H)- 
n*irii. ABTOPU KppTepHR tjdgyq~nn KpnrnsecKHe snanenue nne 
npoBeplcn rnno~e3b1 p = I .  n p o ~ r i ~  lpl < I .  

.. - .  
H ~ ~ H T H ~ H K ~ ~ U H  a e i a p e r p e c ~ ~ o ~ ~ o i t  ~ ~ E U ~ W P O C T N ~  KOTOP~IO MU 
pactMotpeac syrb:. m 3 ~ ( e ,  a cefisa~c:o6'cynnM 'nocnencreue He- 
sep~of i  c n e u n ~ w ~ a u e u  Monenn. . , j, ' .  

. ,  , .. 
, 

, . 

TO monyraew Monenb cnysair~pco~6Jlyxna.~ke 6e3 rpenna (ee 
na3b1~arorcnyualnbr~ 6nyxdrrnue~ .c ' ,nynesw dpel- 

qboii). O n n a ~ o  n 3 ~ p e ~ c a ~ n e u u : ~ o f i  M0neJIU.a snne sdrpa- 
Hte~~fl (12.3) . '  , , t 

, ..,,: , . , , , .  , . f 
, . .  . . . .  , j I  . , y t = y a : + p t + x f ,  

, ,, , . i;;l. . , . . 



, ,  ., 
c~~endaa?~nd$o,. ,ahek~a~~ofi  I np:ouenyp& nna ~wnrork$~rr!Fpes- 
na qsnnerca .nepexon ic pa~nilocrq~. . j '. ., . . . s . ,  , d , . , ; , j  , .',. , , . . . .  

Tenepb ripenaonoxw~,  TO HCTHHHOR r ~ l l e r c a  donenb nK. 
~ei t~oi-o  Tpenna, a M ~ I  n e p e & i  K' $ B H ~ C T ~ M .  Torna ourr6aa 
HMeer xapa~~epc~onb3eqef i  cpenreii, H e xyn~ueu chy.rae urn 
H6p*wg~kri;..$Tbro, n.pwBk:nel;h. He'J @QeKTli* mlNI. DieHKa;MB.L(. 

,: ~ ~ ~ ~ ~ l j e ~ ,  nycT,. HcwiiBx28 r;ronenb . ..; , . , ,p. .! ~ :+. .  ,, 
. . .  , : . . , .,.!,.,,. ' .>.> ,. . ,, ,,',,, .. . , , , :,..: 

..: t .  :. ; : .... . . . . . ;  , y 1 '  .-m:+.Jut,,+ . @t<+::ui,;,i:. , 7  $ ,.,,,,,, , ;:$,,; , , ; , ,  ,, 
. ,.. . , 

, . ,  P, ,: .! .,.:t ! ~ . . . , .  . , , ,  , 4 !.,,, .. i" . '  ! >  #?!,~;':!!, : 

meu; - He3aa~cw~bt; c rirdieslil. ~ c p e ~ e a ~ ! ~ : h o c ~ o ~ r i ~ o ~ . ~ ~ n ~ ~ p -  
.', . ,. '.' .&a. E&,H: M p k f l ~ ~  K. ~ep~L4h ~S~*T$IY;-TO,IIOAY$HM 

. , . ,, . ,.,,, , . , .  . . , .. .. , , .'.. , i. ,. , .. -, ' .  . . '  , , i , - :, - ,  . . .  
:, '  ,, . A&;, && +'.@ +," 8 ,  

1 1 . I' ',' $ ,' . ,, ,. , , . ,. 







H y n m ,  y p a s H e H n e  (12.11) P K ~ ~ ~ I B ~ ~ ~ T C U .  nonnocrbro ~ a n n c a u -  
HblM qepe3 nepebre PasHOCTH,  r i  Ta:KHM 0 6 p i 1 3 0 ~  UMeerca e n H -  

HHqHblfi - K O P ~ H ~ .  n p 0 B e p K a  ,HanHYHR ~ A H H H ~ H O ~ O  KOPHfl M O X e T  
6b;l tb O C Y U e C T B n e H a  C IIOMOLUbkCVTeX Xe CaMblX CTaTHCTHK KpH- 

repua ~ H K K U  - Qynnepa, p a c n p e n e n e ~ n ~ ' ~ o ~ o p u x  3aBHCflT or 
B x n m s e u n r t  B p e r p e c c ~ o E I ~ ~ e  y p a B H e n H e  n e T e p M n H n p o s a H n b l x  

KOMnOHeHT. . , , , . , 

A ~ ~ ~ H M H  CfiOBaMK, p a c l i l ~ p e H B b 1 i t  ~ p r i ~ C $ p H f i  AUKKH - Qyn- 
nepa HCnOJlh3yeTCf&jlJlf l  n p O B e P K l 4  H a n H t l N R ' ~ ~ H n H q H O r 0  KOpHs  

B aBTOPe~PeCCHOHHblX  YpaBHeHHflX donee' BblCOKOrO i i o p ~ n ~ a ,  
a M e v q ~ n x  cnenymulait sun: 

E c n ~  H e r  c~o6oneoro w e H a  R T p e x i n a ,  ~cnonb3ye~cr cra- 
THCTUKa 7; e C n H  B K n m 9 e H  Tof ibKO C B O ~ O A H H ~ ~  W e H ,  HCnOnb3y-  
eTCfl CgaiIHCTHKa T,, a eCJIH I IpHCyTCTByeT H C B O ~ O A H ~ I ~ T  W e H ,  R 
T p e H n ,  TO - CTaTHCTHKa 7,. , 

OTMITHM, 9TO N3 (12.12) C n e A y e T ,  q T 0  e C n H  CyMMa K O ~ @ @ K -  

a S T 0  3 H a q H 7 ,  9 T O  r M e e T c R  ~ ~ ~ W H H S H ~ I ~  KOPeHb. Ann l lpOBepKH 

COBMeCTHblX r H n O T e 3  0 3 H a 4 e H H R X  KO~I$@HUH~HTOB ~ ~ N K K K  H 

@ynJIep 11381 n p e A A O X W l I i  clue T p t i  CTaTHCTNKH. H a 3 B a H H b l e  

H M H  4,. I P ~  H $I~. Ana ypae~enuii  (12.8) snn (12.15) H y n e s a a  

r uno~esa  Ho: y = cr = 0 npoaeprerca no c r a r w c T H K e  4,. EUIH 
B perpeccrim B K n m v a e r c R  s p e ~ e n u d i t  T p e H n  H o u e H u s a r o z c a  

y p a B H e u s r i  (12.9) unu (12.16), TO c o e M e c r n a s  nyneean rnnore- 
74 HH,: a = p =y= 0 n p o e e p a e T c R  no c T a r w c T u K e  I$~, a r uno~esa  

$ = 0 - lI0 ,CTaTHCTHKe 0,. 
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, , .', I 

, ' , po ,' . ~ '  

&g .-ws,:.*.C gIdYSI+l.+*;. , , 
" , . : : , .  i = 2  , , : , . , . .; , t . (  , ;  . , :, < ,, 

6ec~one.rnyib asmperpcwm .(1222) nenbas. qwennTb Ha 
tw& s d 6 0 p u e : ~ ~ n ~ s ~ o  Cma I AUKKH -B 1%4 r: .mnclsi- 

, wo srpooeec nrn.FrrpnpcsaitroiI soprenn artroperpeecsa- 
ti3n.uaero cgenxiem APHCC(p,t,q), Tn. c f fexua~n~R npg- 

reroperpeccpu-c~onbsamero epcRpceso ana negevr ; 
~orreg ,  laoxcer-emb xoPomo annPo~c~la jpO~$n hpode- 
@tlCC3p,l,Ok r k  nopanag aa~operp i t an  p He Gonbnrt?, 

'A:, ,Tbsra~ o6pclwbe,n&pmglo n p a b a ~ ~ g  ~oowtqo ppennrrb 
SYX amoperpeccara K O H ~ ~ H O ~ ,  R O ~ P ~ , . I W I R  annpvlccw 
(l2.221. nponep~a wynepq nrroresbr i-f; ,y,- o u l a ~ e ~  

b. & F I ~ J ! H ~ H B L  C R.Oib04bK) &BTUBTWK &,-$HAW ?$ PIICCYOT- 
oro ,&blue ifpwvepmrr AXXKI - a y n a e ~ . ~ .  

BasartltaeT. npobseaaa anpeQerresxs RO'MO&R&~~O 
rnenlblk n8r ClntaeT M@uEHOC+ upn~epan no npo- 



~- - 
-~ .., ~ 

, ,. , " 
. ' , - * " : . .  . ,,,... I .* . -. , 

-Hy$eBofi,,r~&$+~l O ' ~ J @ F ~ H ~ &  &$He. TaK KaK B ~ T O M  M ~ o x e c ~ s e ~ ~ o c r b  K O ~ H ~ #  
, I . ,  . , /  . .  , . . , , . . ,, , 

cnyqae Tpe6ye~cg buinjiib: 60nbluee. uncao .napaeipoe:  a ,  AHKKH H k m n a  npennoxnnw npoc~oe p c l u n p e ~ ~ e  Kpu- 
KPOMP T O ~ O ,  Y ~ . e ~ , b ~ l l a e f ~ f l  : , ~ U , C . ~ Q  ~,?68H)fieH~fi, nCWnb3YeMblX pea B H K K ~  - Q Y J ~ ~ P ~  ~a cnyaR, ~ o r n a  I" Kop~eti bonb~e ,  
nna OueHsBaHHfl. I? TO, n  pir roe CHHSh,eT 4HCnO CTene~efi CBO- b~ OnHH. n o  CYUecTBY, pesb ~ n e ~  0 n P ~ ~ e ~ 6 ~ ~ ~  npouenypbl 
6odb1, c n p y ~ f i  croponbr, s a ~ n w t e n ~ u f i n a r  ~enoc~a+oqno  xo- KWH - Qynnepa K n o m e n o ~ a ~ e n b ~ b ~ n  
pouo r j y s ~  o ~ p a ~ x a ~ b . n e f i c ~ ~ n r e n b ~ b ~ e . c ~ ~ f i c ~ B a  .OUIU~OK,  TaK no3peBaetcn onus. KOpeHbs TO 
rl.ro y H ee c & ~ ~ a ~ r n a f l  o r n ~ 6 ~ a .  6ynyr OUeHeHbl I ~ ~ o x o .  KaK 
x e  ~u6npa~g~:xoporuee s ~ a s , e ~ , u e  na-ra B TaKOM cnysae? Ayt = ~ + Y Y ~ - I  +u t .  

OAAH nonxop. COCTOHT e TOM, s~ohbt  Hasatb c nocTaTosHo 
rjonbrnoro nara H nocteneHHo'coKpamarb ero B Monenk ~a oc- f E c n ~  npennonaralorca nsa 
.a,jae a&lqnblx t-  , H  F~KpYrepnee. ~ O B T O ~ R T . ~  npouecc Tex , 
,:hop;:noga K O ~ ~ $ @ H U H ~ . H . T  n , p ~ . : p a r o ~ o , ~  3HaqenHniHe ETaHW CY- d2yt = a + r l ~ y t y 1  +ut .  1 , (12.23) 
laecm.eHH? OTJIH9HblM: OT Hynn. B ~ H C T O  a t i ~ o p e r p e c ~ n o ~ ~ o ~  
Rpbuecce. 3 ~ 0  npnsenel: a onpeneneasm HCTHHHOrO 3HaqeHHfl ' 
n.srai, n~~:~an~~n.emeao~~ai..n~eleHn&.n~p0~e~~~6yl[e~ HeCKonb- 
K O . H H & M . ~ a n p ~ ~ e . p ,  H~n0nb3yfl ~ s a p r a n b u u e  naHHble. MOX- 

. H ~ ~ ~ T ~ , ~  ~ p m ~ & e f o , . j l a m  . ~ e .  rn t t - 2 1  ~ E n n t - c ~ a s r i c ~ n ~ a  nb3a OTBePrHYTb r~noresy ,  
y .naraa 12 pecyulecifse~~a, a F - ~ p ~ ~ e p ~ f i y K a w B a e T  na to, qTo PnKe pa3~octeR. 
narn c 9 no 12 T a m e  necyqecTeeHnu, nepexonHTe K naraM c 
1 ~ O B ~ O P P T P ~ T O T  npouecc nna narh 8 n n a r o ~ c . 5  no 8 

+aK..qare,e; ~ o ~ a r n e  ..6yner nocTmrHy?? npaeMn,eMafl.?eaHqH- 
, , 

A*Y, = a . + i l ~ ~ t - l  +y2yIY1;2'+~t .  .' 1 , , ( 12.24) 

C r f l M  Bbl'lUe BtOporo nopa&Ka. 
. . 

. ~ Y, = Y,4 + U,' 
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fkh 'o.np&jra&cfl n o p a l l ' ~ ~ . . ~ o n e ~ ~ : A y e C ,  p: n' q.  njia paslo- 
cTeA nopFnKa d ,  A m .  Ejoxe n r. .L(xen~nnc d&nPnk 3 r d  Ha 
o c ~ o s e ~ n 3 y s e ~ n n  KoppenorpaMMbl BpeMennoro pana n cpaane- 
~ ~ f l  ,, . , ee , C T ~ O P ~ T U ~ ~ ~ K O ~ ~  ~ o f i p e n b r p a ~ ~ ~ f i  ~ 0 d ~ p e ~ ~ d f i  TQOpe- 
~ a q e c ~ o f i  Monenu. Oh~aKoikfisa'c ab160p nOpflII~0ap id q Ocy- . 
UeCTBJIRBTCfl Ha,OCHQBe U H ~ O P M ~ ~ N O H U O I " ~  KpHTePUR AKafi~a 
HnH 6airecos$~oro KpHTe.pnn. Yeapua.  

. . , O U ~ H H B ; ~ H H ~  n a p a u e ~ , ~ < ~  ~onene 'BAP, CC n APCC. npo- 
u ~ B o ~ U T C R  I I ~ T ~ M  M N H U M H ~ ~ ~ H N  c,y&Mbl K,BaJ&pPTOB 0 ~ ~ 6 ' 0 ~  
h n r 3 ~ 0 r o  n p H M ~ n n m T ~ n , , n ~ e p a ~ , v ~ ~ i ~ e  npouenypq HJH npoue- 
qypv noucwa naunysunx ouesqr na ceTre 3naqen~&. 3nare- 
HHR OI$H~OK u , : K H T $ ~ ~ ~ . ~ ~ u P ~ T , c I I  XPK O I ~ U ~ K H  ~ P ~ C H @ O B  Ha 
ogpy war (naonny j q ? r i q ~ y ,  e p e ~ e ~ y )  snepen. OnHoh 3 3  ue- 
neh . , npn ' n o c ~ p o e ~ q ~ ,  M O ~ ~ H  itpn%e~cn . . n o ~ c ~  ~ o n e n ~ . : c .  n a ~ :  
Men.bynm 'IHUIOM n'tipa,MeTpoB - npunqun #xonoynocm& 

' 0 6 4 ~ ~  K ~ . H T ~ P H ~ M ~ K ~ Y ~ C T , B ~  &IIenH APCC R B J ~ ~ ~ T C I I  K P N -  
repnti A ~ a t i ~ a  w ,bafiecoscwuti ~p,nreputi'Ulsapua. OHH anano- 
r ~ h b l  rpuTepHm M ~ K C H M Y M ~  C K O P ~ ~ K T H P O B ~ H H O ~ ~  ~09@$Ui- 

qwenra ~ , e ~ e . ~ ~ ~ t f i r u ~ . n ~ % n n  .~an~n~m~~a::na,anep'cn~n O U I H ~ K I  

ir'< 92ii  KPUTIP.HU ~ O ~ B O ~ R ~ O T  naR? wa.nnyflm,Ke awarenunno- 
ppgros p n q ,   on en^. , O n ~ a r o  n a ~ n y ' ~ r u a r  uonenb. n3 sanan- 
nocp Knacca ~ogenei i  e 3 e  ye r 'a.pa~tHpye~ TOTO,:~TO ona nana- 
e7.6:e ,:xopomeii, ~eobx~n~n'~.~:no.noxwHTenbHble uccae 
ge . i~ .aqec:~~a,  B ' ~ ~ G T H O C T H ,  .c,nenpeT n,poeepn~ 
I I H ~  ~ C T ~ T K O B .  n n n  a~~ope.rpecc~onHuslx,~~neneR 
nOJIb3gBaTb: CX~TUC~HQ:  & ~ ~ H H B  r, YOTCOH~ ,,(DW). rB 3TO 

c n y ~ a e , ~ ? . e ~ e ~ ~ ~ ~ p , ~ ~ e , y p 3 ~ ~ ~ ~ ~ p ~ ~ ~ p ~ p , ~ h . ~ ~ a p ~ ~ , ~ . ~ a ~ ~ ~ n ~  KPHT 
pull y n o ~ ~ ~ @ n e & , , ~ a r p a n : ~ ~ , ( L M ) ,  . , K ~ K ,  .&ye ;ynoMHHa?o 
Ax., . BOKC .$.nq, nupo ,1461. n ~ . e ~ e x n ~ ~ : , l i q y ~ a ~ b '  asrplcop 
' n a ~ , n m , , s e  ,~o.ntiKo,:.ne~p~~o..~o,,no~.nq,K,a~...~.jace:x~.nopanx 
CT~THCT,UK,~ Q 6 0 ~ ~ 3  - n.npcal(F$ox -.pierc.e, test) . n ~ , e e ~  . 

' '  . ; . .: . .  . 
' , / , , , , ,  ,!', . , ; , ,  I . !. , ," , , . , , , , , , . , . , , ,  , * . ,  , . * '  . 

, ,  ., . , :....::, ' :  , ) ,  ,; 

,. . . . , x r i .  , ,  
, ' , , . . . : :. .. 

. , 
. , . ,  , 

8 

me r, - rda$$n~nen?a~Td~dppenaunn nara k ;  , '  > ,  

tt , - incno ~af inmnen~k B pwne+ , .. 

. . . .  . 
. , 

' . .  ,Ecnu ;Monenb a n e m a ~ n a ,  T O Q  .uueeT 
acnpeaenenwe 112 c sncnoM c~eneseii  cso6 
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Onpenene~ue Tuna TpeHna, nopf ln~  
'rpeHna 80 BPeMeHHOM pflne M O X ~ T  ,6612b fie 
nu60 c r o x a i r ~ u e c ~ n ~ .  Tun TpeHna ycTaHae 
UbH) KPUTepUfl A D F .  ~ T P T X ~ K ~ H T ~ P U ~ ~  n03B0 
nopnjio~ pa3nocreii, 0.6ecnesu~ammuB crauuon 

P i c c ~ o r p , ~ ~ ,  n a n p u ~ e p ,  nppuecc AP(,I)  

~ , , = ~ + ( 1 - ~ ) 6 t + + y , ~ , + u , , '  ~ .. , 

me a pacnpeneneiibl HneuTnqHo H H ~ ~ ~ B U C W M O ,  T.e. u$-iid(0.d). 
~ c n u  < 1, TO TPeHn n e T e p M U ~ & % ~ ~ ~ a ~ ~ b l f i ,  a eUlH $- 1.20 MMeeT- 
CA ~ & U U ' H ' I H ~ ~ , A  KOPeHb R nepBble pa3HOCTH CTaLIUOUaPHbl, T.e. TpeHn 
croxac~usec~uii C HeHyneBblM npefi@oM Cd U d =I. 

n o n ~ r ~ a  onpenenuTb Tun rpeuna B 0 6 u e ~  Bune ilpUHHMa- 
(POPMY npo~epKu o ~ ~ ~ c ~ ~ p ~ ~ u e B ~ ' r ~ n o r e ~  

HHUH9p KOPHfl nPOTHB ~ J I ~ T ~ ~ H ~ T H B H o ~ ~  CHnO 

HaPHOCTH C T O X ~ C T U ' ~ ~ C K O T O  T P ~ Y A ~ ;  , 
. . . . 

. . . . 
- . Hi:-$ - 1 n p o ~ u e  H,: +'ct: BneHn~ HX ~ u n a .  

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

B ~ X H O  OTMeTUPb, 9TO npH UCflOJIb3OBaHlcH ~ - C T ~ T H C T U K  
~ p o ~ e p r t n ,  YTO $ - 1 , KpnTHseCKHe 3Ha9eHHflHYXHO 6parb H 
H3~a6nwq c r a ~ f i h p r ~ o r o  t-pacnpeneneenn, a u3 HecTaupapr 
Horo pacnpenenexnn , & u K K ~ ' -  Wanepa.  . . 

I3 donee o6qeu cnyrlae, Korna e o 3 ~ y ~ ~ ~ u n . , u , , ,  t = 1.2, ...,.n 
a s ~ ~ ~ o ~ ~ e n u $ o s a n b r ,  cnenyer irpuMeHn?b p a c r u ~ p e ~ ~ u f i  ~ p u  
repug ,@KKU - Qynnepa nnn nposepltu Hanaqufl ~ ~ H H H V H Y X  
K O ~ H ~ ~ ,  K O T O P E I ~  npennonaraer ysecrb aeroxoppennunm ouiu6- 
KH n y r e ~  no6asneenn naroeblx pa3uocreB y,: 

.. . 

I 
y f  =,a + ( 1  - $) 6t + @yf-, 5 kyt4 +u,, 

i=I 

IT0 MOXeT 6blTb TaKXe 3anUCaHO KaK 
. ~ ,  

Ay, =a+p6t-pt-~ + ~ ~ i ~ y , - i + u ,  * 
i=L 

me Hycesan rnrioresa renepb HMeeT Bun H,: p 

B xone nposepltn Ha ~ a n ~ r u e e n a n n r n b r x  KOPHBB H ~ O ~ X O  
sbapara onrw~anbublfi nopnaoi p perpeccwu' ADF. 310 

nenaerca M ~ T O E O M  npo6 Ha o c ~ d ~ e  ~ p u ~ e p u n  AIC nnu SBC. . , , . . ..., 

29'4 



6 y e ~ c f l  n p e A B a p H T e A b H O e  3JIHMHHHPOBaHHe BpeMeHHbIX T p e H -  

AOB H 3  UCXOAU%I)L AaHHbIX. K p o ~ e  TOrO, H ~ O ~ X O A N M ~  c 6 a n a n c ~ -  
POBaHHOCTb AHHaMUYeCKflX CBOBCTB nepeMeHHblX ,  CTOflUHX B 

nesoi H n p a ~ o k  r a c T a x  perpeccuonnoro ypasnensn. K ~ K H M  
o 6 p a s o ~  o c y k q e c T e n f l e t c R  K O H T P O A ~  B *TOM cnysae, M ~ I  H pqc- 
CMOTPHM B 3~0fi mane. 

5 1. HHTWPMPOBAHHOCTb 
M KOMHTErPMPOBAHHOCTb 
nBYX IlEPEMEHHblX 

~ O ~ ~ U I H H C T B O  3KOHOMH9eCKHX PRAOB U ~ ~ T ~ U N O ~ ~ P -  
HO, nOCKOJIbKY 0 6 ~ 9 ~ 0  OHM HMeIOT n u ~ e f i ~ b I R ,  napabonsrec- 
KH# HAU ~ K C ~ O H ~ H L U ~ ~ A ~ H ~ I ~  B ~ ~ M ~ H H O B  TpeHA.  O A H ~ K O  q a C T 0  

~ p e M e H H 0 f i  p R n  MOXHO IlPHBeCTH K CTaUWDHaPHOMY BHAY, e C n H  

nepefi~n K ero P ~ ~ H O C T R M  ( ~ P H P O C T ~ M )  B n n a  y,-y,,. Ecnu nep- 
Bb le  pa3HOCTH P R A a  CTal IHOHaPHbl ,  TO I'OBOPIIT. 9TO 3 T 0 T  P R A  

s e n a e T c R  u H m e z p u p o e a u u b r x  nepsozo nopnd~a. nepexon K 
pa3HOCTXM npHBOAHT K n O T e p e  i(eHH0fi nonrocpornoR H H $ J o ~ -  

M a q n n  B n a n n b r x .  C p a s n u ~ e n b ~ o  H e n a s n o  nnn peuenws s ~ o R  
n p o 6 n e ~ b l  6 b l n u  n p e A n 0 X e H M  IlOHflTHfl HHTerpHpOBaHHOCTH H 

KOHHTerpHpOBaHHOCTH BpeMeHHblX Pf lnOB 11421. H ~ C M O T ~ R  H a  

TO 910 I lpeAIlOJIOXeHHe 0 HOPManbHOCTH U He3aBHCHMOCTH H e  

f l ~ n ~ e ~ c f l  H ~ O ~ X O A U M M M ,  - n a n u ~  onpeneneawa npu  TOM npen- 
nonoxenuu. 



~ . ~ a s ~ e H u e  (13.1) p a i c ~ a i r p n ~ a e ~ c n  KaK nonrocposHae:co- 
o ~ ~ o u e H u e  Mexny y, H x,, a ypaenenne (13.2) onucblsaer KpaT- 
~ocposnylo nnnaMHKy. 3 ~ m  H r p e ~ x e p  npennaramr oqean- 
BaTb ~ k l p a x e a i e  .(1.3;1.). ~e~#fioM,.nanMe~burHx;KsanpaTos, 
nonysarb oqeHKy 0 H noncTaBnrTb ee B ypasuenne (13.2) c 
Tern,. q i o 6 ~ 3 a r e ~ .  r i o a y q ~ b  oqeHKH napaMqpowa H h. O n ~ a -  
KO m a  ~nByxuaroBa~ n!p@&e&yp~~mnoBbIs,aeTcu .ya,. npegpqnqr 
XeHHU, XTO y, H X ,  K O H H T ~ $ P U P ~ B ~ H ~ I . ~ O ~ T O , M ~  nwJIBxapHren,b- 
no. HY.XHO npoBepnTb.na+n.sne ~ ~ o ~ n ~ e r p n p o ~ a ~ ~ o c ~ a  3 u p  n 
rpen.xep. n p e m a r w t :  oqeuusasb Monenb (13.1.) MHX,,. no,ny- 
l i ~ b  OCTPTKW.~~,, a 3aTeM ~ ~ U M ~ H ~ , T , T ~ . K ~ W T . ~ ~ , H % . A ~ . K U H  -,q)m- . ,, . 
nepa . , nnr ,. la~ann3a ~ T H X  OCT~TKOB. ~ e n b m  iannqro ~ecr i , s s f i r .  

&a T U I I ~ T ~ ~ H ,  qto, p:=' 1,. B y p a ' ~ ~ ~ m ! a  . , . , . ; . ., . .  
, , .  . . . . . . . , , . , I  . . a - ,  

, . . . ' , 5'- PU,,.+e;, ',: ; , ,  , ,  ;.. . . , 

n . a p a ~ e r p a ~ & o n ~ c p o u ~ o ~  CBRBR P B  YpaBneHnu (13.1,), a 3 a r e ~  1 ~ u c & ~ ~ a n n e n a p b r i d ~ o ~  ~ . p a r ~ o c , @ b 4 m f i ~ ~ j i a h  wl2ypis.e- 
(13.2), He rj,dn<T=,n H e b 6 x o ~ H ~ & ' O ~ H  lib<fina:ra'bT:o~Hcj- 

' . $ . .  sp&ennoe ouenm~aane n o n r o c p o s ~ ~ x  H. ~pa~~ocpos~6sx"napa-  
Mezpos, s m  no3~onnet non rnrb 6onee : ~ @ ~ ~ K T u B H ~ I ~ ,  oueHvu 
nonrocposnoro napaMBrpa $ &&ennB ypasneene (13.2) Ha h 
H H ~ M H O ~ O  nepecrpon~ Y P ~ B H ~ H H ~  no!yvae~ , , . .  , , 



HOCTU CY.U~~TB.Y,~T,' TO O Y H ~ K ~  iPjlBHOBeCU5l nOnX$Ha. 6 b l ~ k : ~ ~ a -  
uH~Ha'pHb1~~ . . np0UeCCOM. P.  HE,: U K. rp$HX$ep B ~6uleM~n.Y- . . 
uae p m  c~le.&ymuee onpeneqe~u,e : K O U H T ~ ~ ~ ~ J ~ H W ~  , . , 

r 0 ~ , ! 3 p f i ~ , q ~ 0  .KOMnOHe,HTbl, B ~ S T O ~ ~  X,? (x~,, X&, ..., x ~ , )  KOHH- 
r e r p i p o ~ a ~ b ~  "OPRAKB (d, b);.  TO ?603Ha~+eT~fl KaK x,-?~(d:b), 

. . . . .  qeccu n o p r l ~ ~ a  d; . 
2) C ~ ~ I I ~ ~ T ~ ) ~ T  BeKTOp p3 ' 8  , : ,  (PI. ?9,, , ..., Pk)'+a~ofi, ITO . .. JIHHefi- , 

Hafl K O M ~ U H ~ L I H I I  , .  , 
: , ' .  

p x  +f ig  +.:.,+Pix,,' ' ' , . , . .  I I ! . .  . 2 >4 . . . . .  . , , ,  , , . , , ,  
. , 

I 2 Bce K O H H T ~ ~ ~ ~ O B ~ H H ~ ~ ~  nepeMeHHbte AOJIXHbl UMeTb 
O A H H ~ K O E ~ ~ ~  IlOpRIlOK HHTerpaUHH ( H C O ~ X O ~ ~ H M O ~  yCJl0~He). 3 ~ 0 ,  
iioireb~o, :oskatiae+; u ~ o -  bce nep.e~eeiw6 OAHO*O noRRnKa 
n ~ ~ e r p i i ~ a n ~ ~ n d n a m ~ c s  xou~~e~pupoea l i i ih r~n .  0 6 b 1 9 ~ 0 h a ~ p a 3  
u.ao6opor. O T C ~ T C T B H ~  xonsferpauun osRaYaer.oTcyrcwae 
nonrocpos~oro paBHoBecHn B nepeMeHHblx, Tax YTO:OHH 'MOWT 

' " Y X O A H T ~  C K O ~ ~  yroaHo AaneKo onHa OT npyrofi. O n ~ a ~ o ,  ecnu 
' - , : n e p e ~ e ~ ~ b ~ e  memT pa3~b~e~: ' .nop~nku u n ~ e r p a u n ~ ;  ,TO b i ~ ~ e  
, " 

: ,  , , . 'MOTYT, 6hltb: KOH.HTePP,HPOB,aqbl. HanpLi~.ep, eCnH xl,-I(d1), 
, .  : 5 , .  ::. 

' a x -I(d,),H~emy pasable i l 0 p R ~ H  H H T ~ ~ ~ ~ u H H . ' T . ~ .  d l #  dZ, TO 
",:. , : .  iL: , y l r '  , .., . >I 

. ~, . . , . , ,  ',.,,':,~:.;~ 
4 ~ ~ e f i ~ 0  He3a$liC,HMbbX B ~ K T @ , ~ O B ,  K O H H T ~ ~ $ ~ , L I U H . . % C H ~ , ,  qTO .,.I ecm., ,:,c,. . 
x, conepwu~ TonsKO nee n e ~ e ~ e ~ ~ b i e .  ~d c a ~ o e  donbure* i ~ t  , ,.. -. '.i:a!,l 
X ~ T  6GTb OAHH H ~ ~ ~ B U C H M ~ I ~  &n~erpa&i .  qKcn0 
ee~ropos  K O H H ~ ~ ~ ~ ~ U H H  HZOA ~ounme2pa~uU 
sercmooa x.. I 

4, B ~ o ~ ~ ~ H H c T B ~ ~ ~ ~ o T ,  nOCBRuleH 
iei-paqau, ~ ~ C C M ~ T ~ U B ~ ~ T C ~  clriyrak, 
Hafl HMeeT ~ A H H C T B ~ H H ~ I ~ ~  enH~Hdbi# 
COCTOHT 6 TOM, lITO T P ~ ~ H U H O H H ~ I R  

s p e ~ e ~ ~ u x  pxnoe w e e r  neno s nepe~eH+i~u I(o), I( 1) H oqenb 
PeAKO C 3KOHOMHYeCKUMH IlOKa3aTeJXflMHL HMeIOUHMU IIODRUOK 

, . .  - 
KOM ~ O H ~ H T O ~ ~ :  I ,  . ' , > . , ,  . . I '  I 
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qf ie~ X,-, - y,, 06ecnesaeaer K O P P e K T H P O B K Y  K p a T K O C p Q ~ H O ~ .  
OfMkJHe8f i f l  O T  p&BUOB&Iifl; I ~ O S W M ~  T e C 2  'o~l$oc~~&iYHo $&b' 
T ~ c T A J I R  K O M n O H e H T b l ,  0 T p a ~ a i O I I l e f i  H a p y U l e H X ~ : p a , B H o ~ ~ . ~ ?  

B o6wer B H n e  C ~ ~ U H @ H K ~ U H S  M O n e J I U  C K O ~ ~ ~ K T H ~ ? B K Q &  
. , 

O U I H ~ ~  T a K a R :  , , . , .... .. .. , 
. .  . . #  , ', \:ti .. . , 

Ay, =Po +y,x,-, +yzyt-,'l;u,. . $&lqj . ,':: 
. ,.,,, , , ' 
, , : J i / ' . > .  ,-: 









, .  , 

. ,  . . 

. , .  

, : . . , :  I . .  :' 

:caBwca,e.MoM : BO BpeMeHn~unfepBane :~:OCTORWHQR snnr 
bi H nOCTpOeBHU T ~ ~ ~ K T o ~ H ~ O ~ ~ H O K ~ K ~ ~ @ @ H ~ H ~ H T ~ B , B ~ ~ C T ~  
: UJEillaBep~deJIb~blhfI4' u ~ ~ e p w a n a ~ . ~ ;  T;aicyanpoqenypy .*ox- 
0 -r~aawa'm: :rrcoqb3nsyeri pecpeccqel :KO anaaoruu ,co .CKC#dbaR,- 
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cnysa,? q = , ~ , 6 k ~ & & ~ * ~ '  iiepenzr I( iycorho-nli~e~nt;l~'~p.erPPec- 
cnnM nqw c n n ~ t i x a ~ .  B $TOR npouehype na ~ a k n d k  nrejjauun 
n a p a ~ ~ p ~ ~  keipeccwu Moryroaeauearbca KaK K O H C T ~ H T ~ I  
06bl~A~lM MHK. O F H ~ K O  i a ~ o i i  npseM He oqenb 3@@e~~t&en c 
Bblq~cn~Teiibilofi rosltu ~pennfi ,  i l o c ~ b n i ~ y  H'a xa%&k"u~epa- 
uiii ~pe6yC~cn  o 6 p a ~ e ~ i e  M ~ ~ T ~ R u ~ I . '  r o p a ~ ~ g  6,onees@@e.~- 
T X B ~ H  ~ e ~ ~ p p e n ~ ~ b l l ?  nonxon [ I  17,124, 1611. ~ O C K O ~ ~ K Y  CKOnb- 
3kw) iO~pe ' rpecc~~  MOMO P ~ C C M Z ~ T ~ H B ~ T ~  ~a~qac tn t i~ i r cnyqaf i  
s3seue~noii  perpeccuk, TO celsac M ~ I  n e p e l n e ~ ' ~ .  ~3se I i I e~-  
noti perpeccnu, a 3 a i g ~  B § 4 6 y ~ e T  u w s o ~ e ~ ~ p e ' ~ y p p e n ~ n ~ ~ f i  
'M.&ofi :~uenw$a~kR-  $a.fi=M<+pbB, ~ ~ & & e H k o #  p'&$eCcnfi. . , 

, . . , . i  : I~ - .  .. . . .  . ;  ( I :  , , , .  

. , ,  " i , .  ..; , ,, # ' , . , ' ,  . . ,  . , .>.  . , , , ;, ,.,., , : , ,  ,.,; 
5 3. B3BEUIEHHAR PEITECCMSI , . , . : .  , . .  

, , @.#;'>'.f ..f 'i ., , , <, , , , .  , , , ,  

,,,, L, ,. :,. . r ,  , . <~ t '  
li ' . '  

, : r ; . , , ,  
. , ; I ;  

,,i(L,:r , ,,,:,, ...,, B ~ b l c ~ p t i ' h 3 & e $ f l ~ ~ & % ~ f l  ~ K O H ~ M H K ~  $pasnenNn U 

n a ~ a ~ e ~ p b r ~ 3 a n i o c ~ f l 3 n  pa&nnwiblx @ ~ K T O ~ O B ,  xapa~tepn~k 'ma 
npontnom rigpnbda; nepecidm~.'6ljrtb! ane~eaSltbr~h. B H O Y ~ I X  yc- 
noswax. Ha pMefiy>cl.gpbrM ~ e x H ~ n o r n a ~ ~ n p ~ ~ ~ a ~ : ~ o ~ ~ e ; ' u ~ ~ e -  
'HdI0Td1l K ~ K M ~ T ~ P H ~ ~ H M ~ ;  TaK'H' ( P H H ~ H c o ~ L ~ ~ :  TI0'kih P~CYPCOB 
W pie3ynb'l.aros npopBoncTsa; npokcxofin~~~c~py~~ypn6.11' nepe- 
C ~ ~ ~ K ~ : " ~ K O H O M ; H K H  ',H . @ H H ~ H c o ~ ~ ~ ~  p d l ~ ~ ~ ~ , , f l T C  :3~~0kbl .  
ypoiienb H H @ ~ ~ U I I H :  cqehe~w p n c ~ ~ . ~ n P n 6 r o o 6 n o ~ e ~ &  H'TZ;. Ta- 
~ ~ ~ : r i ~ u e ~ e ~ t i ~ .  .Koneqno x,e,:xena?enano ~ e c ~ b . $  :#onenu i as- 
HOM BHne, OCO~BHHO, ~ '0rna peqb HneT 0 IlPO~H03NPOBaHHN. OAHB- 

KQ::'STQ, He scerL(a:&u+u ~,ne Lcpqsy ,BpIMI)XHO! : nOCKOnbKy noeoe 
noc~en,yno , $ b ~ p a . c ~ a e ~  n3 CT~POTG .,. . I::; . . , 

n e e e n  ~KPH,~M~TpU.KO.M BCTaCJ CJlOWHIfl A ~ ~ O T H B O ~ ~ ~ H -  

~ , a * s . a q a ~ a  o ; rp .ay~p ,.,~;p.pr~pec~~pgn',B. ~ o A ~ ~ ~ . . H o $ ~ ~ , w H , ~ F ~ H -  
nenunu n9yqaeMom pBnenwfl, no npn s ~ o y  .on.n,pa~b,cu Ha nosra- 
TO'l~.@fi 0 6 > e ~ ,  CTaTHCTU'leCKHXgaHHblX, C T'ev 9~06,bl h0JIyqHT.b 
$Ta,T,ncrnsecqn 3 y a s ~ ~ 5 1 e .  O U ~ H K H  pefpe~c~onHblx ' K O ~ @ @ U ~ H -  
eHTOB. ' B H A o ~ ~ ~ :  H3, ndjIo~enna f l ~ n f l e ~ ~ f l  K O M ~ ~ O M W C C ,  , , ~ .  . B 'COOT- 

BeT.CTBUH C K , O , T ~ P . ~ I M  'COXP~,~R@$R ' c ~ a p a 8  (Pp,p.~ a, perpeCCHOH- 
uofo ypa+ennu,' c ~ @ C T Q R H H W M H  K O ~ ( P . @ K U U ~ H T ~ M ~ ; . H O ,  ee 
n e . c ~ ~ e p ~ e ~ c ~ s o  o ~ i a ; c ~ n ~  ~ o . ~ n ~ n c p p y , e ~ c f l  n e p a ~ ~ o u e i ( n b ~ ~  OT- 
H O I ~ I ~ H M ~ M  . K O U I H ~ K B M '  y ~ a ~ ~ e ~ ~ f l  'i ~ a r a n e :  h.k ' K O H U ~  ~b160- 
posnoro .nepnona:c~apb~e ollln6iw nMegT ~ e ~ b h n f i  EPC, a 
O U I H ~ K U  riocneinnx , ~ o h e n ~ o e  7 6onbgnirt B ~ T O M  cnyqae ouen- 
KB , ,  ..,. P ~ ~ P ~ c ~ H o H ' H ~ ~ x  . ,  , . , KO~$@~WTPB , ,, $ . ,  , , . I  B , . , ,  ~ 0 k n . n  

.. , '. , , 

yc = Cpixi, + Y, 

i 





.' 1 ( 5  -. : . . . ., . :., ,, ) .'; . ., .< ..,. ', ( . ,.... ?. ,., , ., , . , . , ' -:. 
. '  . & ~ ~ @ p , ~ . a , ' f ~ ~ j o f i  ! ~ ~ ~ ~ ~ S ~ ~ ~ A I ! ' ~ ( & , ~ ~ U U U H ~ . H T O B ,  B3B6- 

U ~ H H ~  perpeccsw no- e o p ~ y n e  ( 1 4 . ~ 4 ) i l ~ ~ : e ~ ~ ~ i ~ ~ d ~ ~ p p ~ H ~ - '  
no+i,,p$&~&~er p'g~v) p<wp%& & ~ f ~ ~ g g ~ @ g a p ~ & @ @ @ ~  '5386- ; 

m e ~ r t d f i p ~  npw ~ ~ ~ ~ @ ~ I $ ~ C ~ ~ ~ I ~ ~ ~ R ~ C ~ ~ U R X  aeaair:c'n 
~.:asaaae p&yrPelPHom , O q ~ H ~ ~ ~ ~ : ~  & . 6 @ e ~ M ?  , H ~ H  

i$ps.)&H;edR@ ( r ~ y p p & Q W  anmp~FM.q @~bro::MflIQii("itpb 
~6~p'aac~*@piq @a nwbi$ , 6 0 ~ r e ? n ' o $ ~ ~ p ~ p @ @ ~ f q n  MVX~ *a ' 
p:e@?9pe.)jta@M o~&HH~~~td.'&31je~e~luF&$&~de&iiR'&%@:bi BIfR 'I 

ney% Q:~p&anfiJi~g'jr~&~pe~~~ &jI@@$$r9 :i ,.:. $!'(%,fii,l, . 3 

2 .ba@aga. gHh&$eJ&eij&fi:@rd P(i'f&B~O&f&ldeeP!jTm,+s'ftnn' 
. . 

'ITo 06b1sHan nuHeftHga p e t p ~ b t d . t  :.: , ' : . t ( ( .v  ~ . ; , r , & ~ ' ~ : ~ . ' ' . ! , , ' ~ > ~ i : . ~ ,  

, . , . ' !  

HO npennonaraercr. rro KOB@@HUH~HTW P3 i = 1,2. ..; ,I.pp~fy+ : 
. n ~ e r b  H ~ K & T O E ) O ~  & ~ n x e r i ~ e ,  ~ a n p ~ ~ e p ,  c uenbm ~d)nne&a.uan 
.~qpf+ysriff,$p ,&g~~v$~y~-~?p?,y~~?y.f~~,~,"~~6qeqa, $b!- 
pa.FaeMblx ,Y.paeiie~ae~ 14 31). OxnnaeTcq, q ~ 6 ' 3 ~ 9  nemxenue :. 
@paM&~p6~'  M O X H O  C ~ O C T ~ T O V H O R  709~OC?b?O Y ~ , O ~ F  n y ~ e ~  ' 
MHFHMH3aUUU B ~ B ~ ~ ~ H M o ~ ,  ,. . ....~ CJTMMM I$B??~BTOB perpec&,?nR.b.~x - . l ,. : . <  , . '  ~&&&oB, . , , .: ' , ,. , . , 

t ..:- . . ,  .... . 
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P e ~ y p p e ~ ~ ~ o e  o u e n m s a n n e  c t t a b a h q 8 W " j i e r -  ! 

p e  cc-m n . Ha npa5pKe sacro Ncnon<3ye~cfl perpeccHniiB KO- '' 
ropofi nnn O ~ H O B ~ R H I I '  oyeJi95 n a p a ~ e + ~ ; @ ~  B pacser ~cerna. '  
? t$h~n-~amtcf l  mm&r .m nOc@',nw~~c. roqdWfa .. 

. . ,, , , ! 
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 TOT BHJI  perpeCCUM, KOTOpYH) MOXHO Ha3BaTb ~ ~ 0 n b 3 f l ~ e h .  
perpeccueii, 6h1n p a c c ~ o r p e ~  8 s  2. Ee hokkio npeACTasltTb B 





6 5. OC~EHKATPAEKTOPM~~~~APAMETWB . , '  

PErPECCMM METOIKJM WnTMBHMX . 
KOBAPMAUMn 

paccMorpe& eUe onm MeTon nocnenosa~enb~ofi 
. K O ~ ~ ~ K T H ~ O ~ K W  napahle~po~ n~~e.fiH0fi M H O , X ~ ~ T B ~ H H ~ ~ ~  per- .:' ' 
PeccHu c nouoqbm sKcno~eHUHaabHO-B3BelUeHHblX CKOJb3flUHX 

nocrpoeaufl. anan~weriofi perpeccau (14.46) COCTOuT, OqeBHnHo, 
B TOM, q~06b1 HafiTll ~op.0lullfi cnoco6 O ~ H O B ~ ~ H E ~ ~  OUeHoK cpek 



nanee no cpop~yne (14.47) '~  g,,., sMecro g, MOXHO onpene- 
m T b  T C K Y ~ N P  O ~ ~ H K U K O Y ~ N ~ W ~ H T O B  Pz B MOMeHT f .  am Ha'4a- 
na"Bbls~~JIeasia no @opMyne peKyppeH~HOr0 fun4 (14;48)'.He06- 
xonHMo s a n a n  Hexoe ~asanbn@ waqeeue g i i ,  ring ,Mo~eHta 
, , 
t - 0: Ero MOWUO onpenens~i, uanps~ep,  K ~ K  npocToe apir@ue- 

, , , ,  

, , .  , . '  , ~ . . '  

' ,', . . 

. . . , 

cneny- I 

paccMo~- 
8% wo ecna 
Werneaaym 
@W y5b1eam- 
presae HOP- 

WL1JtbHO- 

*IUeHHblX, IF M.48) sblre- 





, , 

B - ~ K ~ H O M ~ T P H ~ ~ C K O M  M O ~ ~ ~ A U P O B ~ H H H  He'dflpenf 
neneocri  .ssaa~rrSs$seR nepelilefirin~x 'prpiuxae~cs nnkriepcr- 
eit ~ c T + ~ , ~ H o ~ o  q n k ~ ~  perpeccnli.ul. n p ~ 3 ~ a n a s  B ~ W U O C T ~  

- , . , skoro noic3sa-renrtr,,ero snur t~ne na gnu N H W ~  a ~ o ~ o ~ w u e c -  
~ ~ e . n e p e , e ~ ~ t . ~ t ;  b x ~ o ~ e r p ~ ~ a ~ a ' n p ~ ~ n a ~ a e ~ r i .  HcCJtEnShakb 
ero ; ~ B U X L H H ~  w .  Bpelkaya c nnorr0w.m a~~operpeccuo#abcx 
-~0nend t l  ' . , 

,' . . . . . . . - 
, . . / ,  ,..,,, , ,,,. inonena .ARCH,,, , < , ,  , , 

,, . . 
npoer$iuree ~ o ~ e ~ r b t o  sBnseictr HoAenb c aBT 

woA~ycrio~~oR reTepocKena,qusiimbm ( AutoRegres 
daI,Heteroscedast@ty -ARCH), npepr-Oxeuxas P. Bnriou [14!1. 
B sro# ~bn&nN..l(i&ycnos~.an .hwcnlepr~~- M ( U ~  -v'ar(u;j SIB- 
nxercrt ~ O C T O R H H O A ,  a ycnoswas nncrrepcs? M(u:ll,,), , m e  
I 1-1 ..- c o n o ~ ~ n n o a ~  n s g o p ~ a u ~ , ~ , ~ ~ 3 B e c l . W 0 ~  HI. MoMeHT t-1, 
~xnmramqek'  3naqenuk X, H -namable ' 3 u a 9 e ~ n ~  yl n xP T.e. 
1:: ~-~(.x,,.#,-,;~~.;;Y,-,~ - Y~~~;.:.), '  H ~ Y ~ ~ I ~ P T c ~ ~ ' B O , B ~ , ~ M S ~ X .  : ,,:, 
1-1 

, , 0 6 t % m q a ~  Y C * B B H Y I O & H C ~ . ~ ~ C ~ ~ Q . , Y ~ ~ ~ ~ ~ ~ , , B ~ ~ ~ C T ~ ~ ~ ~ ~ , M  
CH ~ o x ~ o ' b a n n c a r b  KaK 

\ '  : 

. , , ,  . 
y; = 13, rp;&'+.~,; . ' - 

2 '  h#? = var(utj=q,+alu,-l, 
. , 

. , . . r e  a, >O. ., . , . . ,  

330 



MoILeJIb GARCH . . 
' . . ,  , I . 

Monena G A R ~ H ( ~ , ~ )  - 0 6 0 6 , u e & ~ a f l  ~ o n e n b  ARCH 
generalized ARCH), BsenefiHan T. 6 0 ~ e p c n ~ B b l ~  11351 Rsnn- 
Tcn dc06bl.~ cnyuaeM ~ o n e h n  A&H(p,q), B ~ P ~ , B H ~ H H ~ , . K O . F O -  
o f i  e c n  aaroperpeccmi n c ~ o n b 3 ~ m a n  CpeANRfl , . 



Monerb EOARCH 

O U I H ~ O K  Ha YCJIOBHble AHCnepCUli O U I H ~ O K .  

3x0 Monenb EGARCH(p,q,) B cpeqneM 3 ~ a v . e ~ ~ ~  
(EGARCH(p,q):in-mean), cneun@nuupye~an ypaBHeaaflMs 
(14.64) n (14.67). 

O q e n ~ s a n ~ e  ~ o ~ e n e f i  ceveficr~a ARCH . ' 

n a p a ~ e ~ p ~  ~onenefi c e ~ e f i c ~ s a  ARCH nonyramr MeTO- 
noM MaxcnMarbHoro qpa~nonon06nn, npnMe.nfln np~6newen- 



TOM CMblCne, 'lTO OH He H M W T  MaKCHMyMa ti MOHteT TOJlbKO BO3- 

pacram nps ysensreHnH wcna perpeccopotl. Tax, B O ~ H O M  HC- 
cnenosantin 1151 ] B pesynbrare czarHcTHsecKoro a ~ a n u 3 a  Ham 
6blnu nonyqeHbl TPH Monenn npaxTnvecKH onwHaKoBoro xare- 
CTBa, eUIH CYnHTb no 06bI~Hbl~ CTaTNCTHWCKHM KPATIPHRM. M 
TOnbKO C IlPHMeHeHHeM KPHTePHU, flOCTPOeHHOr0 Ha aHanH3e 
oms6ox peTpOCfleKTHBHblX flpOrHO3OB Ha OAUH war Bnepen, no- 
JIyqeHHbIX PeKYPPeHTHblM C ~ O C O ~ O M  C HCflOJlb3OBaHHeM allan- 
TUBHOB perpeccsti, cpasy ynanocb B ~ I R B H T ~  ndcTomicTBa onnofi 
~3 ~oneneil. 

AB~operpeccso~~bIe  Monenu c e ~ e a c r a a  ARCH, npennona. 
ramque ycnosuym (no~anbsym) H~MetiquBocTb nncnepcnn OC- 

TaToqHoro rnena perpeccnr, no3eonflm~ Ha Kawcnom ware 06- 
HOBnUTb OUeHKy STOR ~HCflepCUH H donee ~ U ~ K O  CTpOHTb 
TOqeqHbIe ti HHTePBaJIbHble OUeHKH llpO~H030B. 

1 



ueraerca TeeneHuHa, HanpHMep, K pocry, ~ o n a  rpa&re nerKo 
MOJKHO yBHneTb, YTO 9ra TesnenuHa npoKnamBaer ce6e nyrb 
+?.peg CnOXHble AeHXeHHn BpeMeHHOrO pflna KypCa BaJllOTbl. 
H a I I p i a n c ~ ~ e  pana sce speua n*eiiseros non eo3nef i c re~e~  

KpynHhlx *WHIHCOB~IX BOP~THJI, C O I ~ ~ , W ' ~ ~ O I U H X  OCHOBHOA o 6 w u  
@~n~a~c~o,eh~k'pnep.aII'~R ,. c sanmrol. . ., , T B K ~ R  n&on r o i t i o  orse- 
cry , . K T ~ K  t i a r b ~ ~ a e w o ~ y  T W H ~ ~ C K O M ~  anansay. 

Kotieseo, o~nenbao 83flfblfi ysacrnun B P I ~ ~ ' H O ~  mrpb~ BO- 
neH COBePUleHHO IlpOH3BOJIbHO MeHRTb C B O b  CTPaTePHIO. M B= 
me MOXHO npennonoxarb, r ro  noeenenne aceii uaccbi ysacv 

BNteJIbHO BeneT K pocry ee Kypca., Mns H ~ O ~ O ~ O T ,  ecn 

~ p e ~ e ~ e o r o  pana MO)KHO npossrarb KaK xponon 
3anHCb 0 MaCCOBOM nOBeneHHH YYaCTHHKOB BanWfHO, 

. , I 

, . 



xo~opofi enye~cfl nnHaMnKa K Y ~ C O B  axunfi H npuiehe~a 06- 
lunpuaa bn6nworpa$Hfll B 3sok ~onorpa@nn ( P ~ K T ~ Y ~ C X H  cne. 
naH B ~ I B O ~  o TOM,  TO ecnw ~ec~bxarafl-na60 Koppenfluna e 
qanax nono6~oro pona, TO naw6onee BepoRrHo, *TO oua wMemcfl 
~ e m n y  C M ~ X H U M H  n p ~ p o e ~ a g n  Kypco~. B nanb~ef iu le~ noflnn- 
nscb Monenm ~ n a c c a  ARCH, GARCH n np. (CM. rn. 14.9 7), .no- 
3BOnflloUHe YYHTblBaTb BOflITWJIbHOCTb. , . 

O ~ H ~ K O  B03HHKaeT BOnpOC, He nblTaeMCR nU MbI IIPOTHOIH- 
posarb conepluenno t n p a f i n u i  ~ o n e 6 a ~ n f l  ~ y p c o s  sanmr. Ann 
omera Ha s to r  nonpoc B [.I261 nposepletib cneqaanbsue nccne- 

, , ,, ,,, . ' noeaene. ' ' , 

, .  , . , , ,  , . , . 

B 2. A W M 3  CJlWmHOCTM 
CIBMXEHMSI KYPCOB BAnlOT 

, ,  . , , , . , ,  , . ' ,, , ,  , , 

, . ..O~ICKTOM HCCIIe~OBaHNfl f l~~ l f ln~f l  B R E M ~ H B O ~  PflA 
nocnenoia~enb~wx exenHesHblx nannux ( ~ a 6 n m n e ~ H )  o ~ y p -  
-Ce TOP HnH .uHo .~~  Ba+OTM no OTHOLIIeH&m K aMepHKaHCKOMy 
JLonaapy;. ~ o ~ o p u h  6 y n e ~  3,aIlUCblBaTb KaK X,.X,,,.,X,: me .N - 
an,nHa pflna, Toynee, nnqHa nc.cnenyeMoro o r p e o ~ a  pnna.. 3 a- 
nara  cocToana B TOM, 9 ~ 0 6 ~  BWRBHTL Hanuwe 6onee n n l  r e -  
nee ycrokrn~afi ~ ~ B H C H M O C T H  i-ro ~ a 6 n m n e ~ u f l , ? ~  npenmecTBy- 
I O U H X  H Ha 3TOM O C H O B ~ H H H  WeRaTb npOCH03 Ha (NS.1)-8 MOMeHT. 
B KageCTBe c r a t x c ~ n ~ e c ~ o R  -6a3u. A C C ~ , ~ ~ O B ~ H N R  ~ 3 f i ~ b 1  .AaHHhle 
0, Kypcax 4 n r ~  :Banlor, 6 p ~ ~ a ~ c x o r u  $yiira ,cTepnmeros,',3anaa- 
H o I X ? ~ M ~ H C , K O ~ ~  MapKU,, ~ ~ ~ O H C K Q ~  HBHM, ( P ~ ~ H u Y ~ c K O J Y I  H GfIefi- 
qapcroru @paaxog. Anawa Ka:wnoro qpe~ennoro pflna 6 ~ n a  
n p o ~ 3 ~ 0 n b ~ o  npu~.fl~'a pagnoR 150 exenHeBnuM ~ a 6 n m n e n n f l ~  
3a. nep~on.c .31  p e ~ a p p a  1982,r,'.no 29 n1qnq~rs1983 r. T ~ K H M  
06pa30~.  pflnbl B3flTbl nOCTaTOYH0 ~ P O T ~ ~ $ ~ H H ~ ~ M H ,  Rnfl TOTO, 
vro6v uoxao 6bmo cnenarb'6onee H ~ H  Menee, oc~oearenbnsle 

. , 

BblBOAbl. ~. ' 

npemne' geM. gpecryiiars K n 3 y ~ e ~ u m  ~ e x a ~ n s ~ a  crrnsn 
Mexny n o c n e ~ o e a ~ e n b n ~ m ~  J ~ a q e n ~ n M ~  Kypca sanmrbl, 6una 
npennpnnflra non,blrxa B Y ~ C H U T ~ ,  He IIBnflmtcfl nH ucxon~b~e 

adconmrao h y ~ a f i ~ u d u ,  npencrarinflmuu~n TaK ~ a ' 3 ~ -  
BaeMbld 6enb1R LLlyM. B K o T O ~ O M ' O T C ~ T C T B ~ ~ T  3aaHCHMOCTb MeX- 
ny 3HaqeHHflhln pdna, ~ ; ~ H O C R I ! . ~ ~ M U C ~ ~  K pa3nHYHMM MOMeHTaM, 
H nanpasnenne ~ B H X ~ H H ~  ~oxoporo  B 6ynyrueM paenosepoflr- 
HO, ~ . e .  ~enpencxa3ye~o.  Ann wore O T O ~ ~ ~ H H M ~  'pflnsl nenbi- 
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OpOTHblX T.OqeK. COCTOUTB 
6 H BnallUH. ~ U K O M  Ha3MBaeTCII ~ 4 6 n  

V H H O ~  6onee.n~yx cocennnx; naduna ,  Hh060,p,o~, - 
, KQTOp.Oe MeHblue A B ~ X , C O C ~ A H H X :  a 6 a  ~ T H  ~ H ~ Y ~ H H I I  Ha3 
TCR ~ B O ~ O ~ H M M U  mOYKaMU. ~ H C J I O  ~ O B ~ ~ ~ T H ~ I X  T 

e n y e ~ o , ~ ,  ,pnne C ~ ~ B H H B ~ ~ T C A  'C HX ~ n c n o ~  B c o ~ e p l u e ~ u ~ ,  
a k n o ~  pkne H Ha  TOM O C H ~ B ~ H ~ ~  e h a e ~ c f l  Bb~Bbn, 
pan unn HeT. Ppotiep~a, nolcashna;'  TO Bcex pa,+ 

pneaeMvx p s n o ~  ~ a 6 n i n a e ~ o e  qucno ~ O B ~ ~ O ~ H ~ I X  rove$: 
e a a e ~ n o r n e ~ s l u e ,  reM  TO cdenye,~. ~ e o p e r i t r e c ~ ~  nnfl cny-~ 

OBaMH,, naHriblA x p ~ f e p ' n ~  c.EH~&' 
He C O B C ~ M  inyy .a f s~ :  B H H ~  

pan J ~ K O H O M & ~ & ~  ~ B H X ~ H H ~ ~  



rufl anHeicHoro ' ~ ~ e ~ n a :  .3necb M O X H ~  ~ T M ~ T H T ~  ~ e ~ ~ ~ d p d l k  
par6poc H ~ ~ J I I O ~ ( ~ ~ M O ~ O  q u c a a ' ~ o ~ . e ~  e 0 3 p a c i . a ~ ~ ~  6.~0cu~enbrro 
ux ~ i o p e r ~ r e c ~ o r o  sricm?.,TaK, luseiruapc~nic @panx H ~ P H T ~ H -  
C K H ~  ( P I Y H T  ~ ~ e m ~ ~ u c d o  TOWK '~o?ipac~aanrr ~ e ~ b ~ e  &op<+u- 
trecxoro, a ocran.aeue eanlorbl - 6Dnbue. O ~ H ~ K O  decb, sake- 
r e ~ ~ b l h  pa36pw, xors u ita npenene, yKnanMsaercn B W % - ~ y k  
noaepnrenb~arfi nHTepBan. 3 ~ 0  csuie+enbcrsyer 06 OTCYTCTBHK 
r e r ~ o  BblpaxenHoro ~ c T o ~ ~ U E O ~ ~  n n ~ e k ~ o r o  TpeHjla, ~ 8 0 ~ ~ 0 -  
' a p e ~ e n n o  BeJlH.lUMa pa36poca ~ a e r o c n o a a ~ u q  npepono&nrs 
~anlrrue mnocs+nb~o ~ . o n i - a c p o ~ i i ~ ~ u ~ p e ~ 0 8 ,  B TY Win H H Y K )  

C T O ~ O H ~ ,  qm' Moxer BuTb non(e3~wNI npu nporno3nponannu, 
K p ~ r e p n u ,  o , c ~ o ~ a r l r i ~ b l e  , ~ a  p a ~ r o s o f i  K o p -  

p e n a  q.n n, y ~ ~ n ~ a m ~  ,no~.(03~enue o nannsnu nnuef i~wx rpes- 
nod y sertzpex H ~ , . ~ ~ ~ ' ~ H , B P ~ I I ~ T ~ ' ~ ~ I  $ C K A ~ ~ ~ ~ H H C M  + y ~ r a  crepa 
J I U U ~ O B .  ~ P H T ~ H C K O ~ O  @ Y H T ~  K O ~ @ @ U I I H C H T  7 Ke~n3nZ 
6 n , ~ 3 0 ~  K uynq,  a nna omar ibn~x  Bantar nonoxureneii H cy- 

. t i  
q e c r e e ~ a o  ornusen ,m nynn. 

Bqe,noa' r i p o ~ e n h ~ ~ o e  u3ywrrne ,puji,o~ sanmtplx ~ypccrs 
n o ~ a ~ a n o ;  r r o ,  necno.rpu H a  cunbnyv ~ o n e 6 n e ~ o c r b  e x e a e s -  
H b l ~  &;KHMX,  OHM He 1B111K)TCII COBePWeHHO c J I Y ~ ~ ~ ~ H ~ I M K .  B 
HUX nposl)nnercn' HeKoropan ~ ~ e p u u o n ~ o c r a  n%uxeHnfl, n3rB 
n03B~nkeT UaReR,TbCR H a  IlpflMeHHMOCTb C T ~ T U C T H ~ ~ ~ C , K H X  Me- 
rolios nn,i nporno3npd~a~as  xypcb.  B TO jRe *CUB luinrcne- 
m ~ a ~ n b i e  xapari'epncru~a ,He menb cuJlbiio , . o~nnaaro~ca  OT 

TeX. KOTOPble TeOpeTHseCKH BMBeneHbl nA$l COBeplueHHO CAY- 

qafinoro puna. Bcnencreue broro nenwa oxunark or craruc- 
TH'leCKUX llPOrHO3OB 60nb~10h CTeneHH O C Y U ~ C T B H M O C T W .  On- 

Maonr n3 mro,  TO cpennNR ypoBeHb puna non- 
aepxerr npeR@y, a @ n y r r y a s u u ~  oraocurenbno Hero npucyua 
cnnbuar ~ ~ M ~ H ~ H B D C T ~ ,  npn nompoennu n p o r ~ o 3 ~ o A  Monenn 
BM60p 6- cnenan B nonb3y rulacca ananrUkHbIx MoneneL. 
M O B ~ R ~  TaKoro Tuna Bcerna naxonurcu B neuxenuu, eneru- 
Barn HOBylO H H @ O P M I U H H )  U H a  OCHOBe O I U H ~ K A  npOrH03a Ha 

















H e H u e  npennomenn,c ( w  cnpoca) nnn nepcxona or  n e p e o H a q a n b  

H O ~  Po K ~ I O B O ~ ( . P ~ B H O R ~ C H O ~ ~  U e H e  PI M O X H O  H ~ ~ T H  T a K :  

T ~ K U M  0 6 p a 3 0 ~ ,  B 3TOM C n y q a e  3aBHCMMOCTb n p e n J l O H t e -  

HHfl H cnpoca OT U e H b l  yxe  H e  5 lBnf leTCR A H H e f i H ~ f i .  Aef ic~~ri -  
T e n b H O ,  60nee B e p O n T H O ,  q T 0  3aBHCUMOCTU C n p O C a  H npenn0- 
X e H H R  Of W H b l  K P U B O ~ W H ~ ~ ~ H ~ ~  U,  B 0 3 M O X U 0 ,  H e  IlOCTORHHbl 80 

B p e M e H H .  ~ O ~ T O M Y  uenecoo6pa3~0 n O n b l T a T b C f l  a n n p 0 K C H M H -  

P O B a T b  3 T U  3aBHCHMOCTA H 3 B e C T H b l M H  @YHKUAIIMU H B b l 6 p a ~ b  

n3 HHX H a n n y q u l y m  napy nna m p a x e H H s  n p e n n o x e m n f l  H cnpo- 
C a  U H a  HX OCHOBe n 0 C T p O H T b  M O A e n b  T O p r O B .  B K a q e C T B e  T a -  

KHX H3BeCTHblX @YHKUHB 6b1nn B 3 f l T b l  napa6ona B T O p O r O  no- 
p f l n K a  (FI), runep6ona (F2), norapn@uurec~an ~ ~ B H C H M O C T ~  
(F3), 3 K C n O H e H T a  (F4) H C r e n e H H a f l  $ Y H K ~ H R  (F5). Torna 

me a,, a,,  a, - n o c T o n n H b l e  napahnerpar. 

OCHOBH~IM p a B e H C T B O M  BJIR i lOCTPOeHUI l  M O p e J l U  T O P r O B  no- 
n p e M H e M y  C n y X A T  M O A e J I b  (16.2). me n p H C y T C T B y I O T  H e  C a M H  

(PYHKUHN, a npupocrbl n p e n n o x e H n n  H cnpoca, n p e e o n f l l l r u e  

n e p B O £ l a q a J l b H y l o  U e H y  f K HOBClMy P a B U O B e C H O M y  3 H a q e H A H )  

PI. ~ P R P O C T ~ I  @YHKUUR p16.17)- (16 21) 6 y j l e M  O n H C b l B a T b  'C 

n o M o q b r o  c n e n y l o u e r o  ~ ~ H ~ ~ H X ~ H H O ~ O  pasenctea ( ( P o p ~ y n a  
nH@@epe~uuana): 



n o c ~ o n b ~ y  46 P O  Ha TopraxnrpaeT;,pery,~upymgyp ponb, 
erq,-p,e$~uuq, ,w+,"poc~ irnw qane,"pe Kypca ~.ope"nb~$ . , ,  , h6pa3.0,~ 
ornnsaercs o.r,~eticrswa 06brlrw6,rb y i a c i ~ k ~ a  ~ o p ~ d s .  h w ~ e p -  
B ~ H & U ~ ' U ~  PO M O X H O  TaK)Ke ~ ~ C C ~ ~ T P U B ~ ~ T ~  KSK n ~ r a l h e ~ ~ e  
vacrw wnw Bcero nepaowavanbworo cnpoca. B 310fi wwiepnpe- 
TaUHH Ha30BeM (DO- I )  PeanbHblM MAN ~ @ @ ~ K T H B X ~ I M  cnp0' 
c o , ~ ,  . B O ~ ~ ~ ~ ~ C T B ~ ~ L U N M  Ha roprax Ha .ypos&b uypca nonnapa. 
T a x  wnlr wave, e Monene BMecTo (Do - So) nnn ylrera nurep- 
eenqwu U6 PO w c n o n b s ~ e ~  ( D o -  So I ) ,  rne H H T ~ P B ~ H U H ~  
I  > 0, ecnn U6 P O  nponae~  nonnapu, H I < 0, ecnw 48 P,? , . 

noxynae? w reM ysenurwaaer ~ @ @ ~ K T H , B H M ~  cnpoc. 
O K O H Y ~ T ~ J I ~ H O  MOnenb n p t i ~ ~ ~ a e ~  BHA 

Mwowecrno saptiautos coveransin pa3nwrab1x nap @YHK- 
uu# Ann annpoKcwMauuu cnpoca H npennoxenwa nopoxnaet 
MHOXeCTBO B03MOXHblX Monenefi TDprOB. Bce OHM MOPYT 6blTb 
0606ruen~o npencraaneau KaK 

l e A  - K O ~ @ @ H U H ~ H T  nPOflOPUHOHBJlbHOCTH, K O T O P H ~ ~  Teflepb He 
aannercfl B 06LueM cnylrae nocroawwblM, a caM BBBS(CHT 

O n n a ~ o  nce ~ T H  M O ~ ~ H  weuenecoo6pas~o C T P O H T ~  H UC- 

cnenosarb: H ~ O ~ X O ~ H M O  qmenyrb  H ~ H V  Te, OT KOTOP~IX MOX- 

HO aaneflrbcfl ~ O ~ ~ ~ ~ T S ~ X O ~ O U I H ~ ~ ~  pe3ynbiar. Kana 3roro 6b1no 
nposenewo BcnoMoraTenbeoe uccrenosa~we, :qenhm xoroporo 
6 ~ 0 ~  l ~ b ~ f l ~ ~ ~ b  aaw6pnqe .-ionxoqpllr~e, , ~, @YHKUHU nn,u annpolc- 
c u ~ a q u n  cnpoca H, r ipe&roxe~un~ . ' 



K9.p.p enn.,qm:o,,y H b1.1 aH,, :a ,n,m~.  C a m e  o6que npen: 
c-iisine;u.xa , , . .  .o x? ;pa~?~pe;?3ae ,yoc~~!~ ~ ~ 6 2 ~  $0 c " p q ~ o ~  u npen:, 

.nqrnei~wnn, MO,+HO ~ O ~ Y Y H T L ,  pacc,Mo~pe@ KoppenrrunoHaue Mar-, 
p~ubi ,  copepxalllue K O S @ . @ R U U ~ ~ T ~ I  KOPPMI~UUU n p e n c t a ~ n e ~ ~ ~ x .  
B HHX nb~a3a .Te~e~ .  ~oo~ne~creymuure  MaTpHuM nn~,pacry~yeyo. 
H ..nanamuero . . K Y ~ C O B  n o 3 ~ o n ~ n , ~  cnena~b cnenymyne npellea- 
PaTVbHble,, BbiBOAbl. . ,  ,. ,; 

B y y s a e  p a < ~ y ~ e r o  ~ y p c a ,  T.e. ~o rna ;AP > 0, o ~ ~ e q a e ~ c ; I :  . . 
~ O C T ~ T Q ~ H ~  B ~ J C Q K ~ ~ ~  ~oppe6#.u~f l  ,MeFny,,H3MeHeHHR,M.H ~ n p ~ c a .  
a, ndehnoxenyk6am6~ B xone TOprOB U H ~ M ~ H ~ H H ~ ~ M A  ~ y p c a :  
n p ~  3 T d ~  cnpoc 'B' 60nbmeR cteneua pearuposan Ha OTHOCH- 

~ e n b n u k  npqpocT Kygca, a. npennoxesm,e;- ~a ero a 6 c a n m ~ ~ d k  
H ~ M ~ H ~ H H ~ ;  C B R ~ ~ C  KYPCO'M 6on'ee recna? y cnpoga. j e ~ e n s  y 
npeaoxe 'n~:s :  i ( P o ~ ~ ' ~ ~ e o ,  n p o c n e ~ u ~ a ~ a c b  n o c ~ a r o s ~ o  BMCO- 
Kas ~ ~ B H C H M ~ C T ~  @ ? . C $ H ~ H H ~ ~  KYQCa OT & I ~ @ K ~ K T ~  ' ~ a n l d ~ b l  p-. 
~oprax;  iTo i o & ~ ~ e ~ x h a e ~ : n p a ~ w s i r o c r h  p a c c ~ o r p e H ~ u x  , , 6 , .. 2 
3 ~ 0 k r ~ i a s a  T ~ O ~ ~ T H ~ ~ C K N X  M~flenefi.' ,:,. . , . 

~ P H  Af < 0, ceasb ' ~ e x & y  H ~ M ~ H ~ H H ~ ~ M W  cnpoea., ipenno- 
i eaa f l  H Kypca,,$hlx,a' sblpaxeHa wenee i ~ r e ~ q w ~ o  d '  n y ~ @  
nljocnewlaeafr&cb ~ J I  npe~no%en.~fl,  ApyroR  don C O ~ T O , R ~  B 
TOM, YTO B xone to pro^ .6aiiK~ B: 6onbmeir c r e n e ~ u  OPHHTHPO- 

sahaca Ha a6conm~noe c i t ~ m e ~ H e  xypca, ~ e x 6 n ~ n a  e m  'OTHO-. 
cHTenbnoe naneHHe. ~ ~ B H C H M O C T ~  smnrHeu nanennn ~ y p e a  
0.i: ~ 3 6 b 1 ~ ~ a  ~ B a n . m t ~  ,Ha TOpraX Taxwe m e n a  MICTO, XOTR H He 
~ a ~ a k  r e c ~ a n , K a i c , ' ~  knydae AP 0. B.tien& MO:XHO 3amm- 
qn'fb, YT,O.-B c~n~ : :B tdcdK~#  CTI I I~HN HeOIl@AeriFHHOCTH ' M ~ x B - '  
H B ~ M  n ~ f i e ~ ~ . 8  xypca xy ants K O ~ H V ~ C T B ~ H H ~ Y . O ~ H -  

canam,  re^ ero ~ O C T :  . , . . 
. . . . , I .. . , , , 

, . ;.. 
. , ,... . . , ) , : "  , ' , .  

, . : 0.4. MOLZE~M TOP~OB PA+U&O ~(YPCA :: 
~' . ~ ' 

. . 3 :  ' : . ', , . .  , . , ' - I  . , 

1 .. ~ 3 a ~ ~ . ~ ~ ~ o . ~ ~ b ~ c n p o c . a : ~ . ~ . n p . e p , r o x e n . , ~ ' ~  
OT: K y p C-a,: n a n b ~ @ w e e  HcenenosaHne 3,aBHCHMOCTH cnpo- 
ca H . n p e n n o ~ e ~ ~ s . O r  K.ypca3pKnmranoqb B n g n 6 o p e ' . ~ p ~ ~ ~ X ,  
H a ~ n ~ s m a ~ ~ o 6 p a . 3 0 ~  onecb~aammm nawsble b3aH,M0CBfl3HJ,  TOT 
non60p 3 a u n ~ ~ a n c f l  ,.B n b ~ c ~ e  Hagnyrwer,? ypasHenHp ,ring 

npapocroe; RpHreM ~ n r i . ~ p a ~ q e ~ ~ k  shIreKan q3 ana,nHtHrec- 
KOTO BUAaPPCCMaTPHBae,MbiX ( P Y w K u H ~ ,  Pe3yab~a~bl  CTaSHF 
T ~ ~ ~ e c ~ o , r o . . , ~ a e , ~ ~ ~ a : n ~ f l ,  .Ann neyx ~ ~ 1 6 0 ~ 0 ~  c paC?y*HM ,KYP- 
COM IlpHBe~e~bl B ~ a 6 n .  16:l. * ,  ,. . . .  . , 
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UIHX KPHBHX ~ J I R  a n n p o ~ c n ~ a u ~ n  cnpoca ri ,n.peg4pqeny, $j 
3aBHCHMOCTN OT. H S M ~ H ~ ~ H ~ ~ K Y P C ~  BaJIPr .V:pOU3BO&WJ&Cfl T ~ M %  
*e.MeronaMn, KprQpbte.oaecaHfil B 5 :4 3Soirl;maabki ,Mecnen% 
~anne~n,po~oannocb ~a .Bb169p~e  2.2, (niteapb-+fionb);;n~c~o+ 
KY c~f l3b KYPCB,$O c n p ~ c o . ~  m..npenJIomeHxeMsnecb:npocgeqtlri-, 
s a e ~ c i : ~ a n n y s q i m ~  06pa30~..  : ;; , . .. . .  . 1 : , ; '  ; . .  .::. . .: :.!, 

.Pe3ynbrarbl nposenexnoro ~ a n ~ 3 a : : ( r o 6 n . . ;  16.5) no~a3bl+ 
B'amT; sro npn AP c 0 H cnpoc, wnpennoxenne .nyrrme. we*  
OnncblBamrcn a~cno~e~unanbnofi  n c~ene~nof i  @ ~ J ~ K U A R M H . .  
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: , ..,. - ~ a 7  

. ~. ,, , ~ .  . ~ .  ,,. . . , ,  . ;, ,..,. . 
da~d :&~$~p . '~s  , o r c y ~ c ~ s y e t ~ k  , , . 6 g ' . ,:~.;b r d ~ n e ~ u e n ,  a$naeo 'Ax 
O T K ~ O H < ? < : ~ $ ~  S R ~ A H ~ ~ Q ~ V P - O , @ B , P  .M , YT .bl$. , B%?!$%~$H!$H. 
K ~ K  npaawno, ~k&ohbrnwe ~~~~h%e~m.ki(*k~tnhecK.ki) H M O ~ O ~ .  

Mecro npu c ~ e ~ x a ~ ~ c s ~ r ~ o ~  ~),~#KuHH. ~ ~ I I K ~ . B , ,   orr ria .~,&og;r- 
~ H M  H ~ M ~ H ~ H H R M  ?iYPca c o n y ~ y m ~  3 ~ a q u ~ e n ~ ~ : ~ ~ e  :CJIBH~H 
B cnpoce wnu npenn@me~us;-O:HsKo ..T.BKH'~: & n T y a u n ~ ~ . ~ o o ~ -  
BeTCTBYIOT H ~ O P ~ ~ U H B P H ~ ~ M  BHeWHHM ~ C ~ O B H &  ((cnneck NH@- 
@laVcHiiajc 'UXaarKKk, 'H3hleHe%IBR I I ' ~ Y K D R o ~ & T ~ ~ ~ c T B ~  H ~ :n . )  

4 BCTpeqaHtTCll He O W H b  WACTO. B HOpManbHblX k e  ~ C J I O B ~ B X  . , z . , . . , :  
MOXHO ~ a ~ e ~ ~ 6 C f l . ~ ' l i o '  ~ c n o n b ~ o ~ a ~ u e  .oqe~oK a n p'ii 'nil@nx 
$ o ~ e n ~ x , . n p n B e ~ e ~  K q o g z e n g n  . . y n o ~ n e ~ s q p u p e n s a ~ x  ,, . .. , . . : .  :. ., . .. ~. 'nbo- . . rH030B. b . 3 :. .. : ... B . q r n . ~ . a .  , ~ . a s . r ~ ~ . ~ . ~ . . . ~ b ~ : n : , ~ p o . s r  Hnd, ~ y p c . 2 .  Ha 
p'nc. 16.2 H 16.3 npnseneutd @ a ~ r n r e c ~ ~ e  n p u p o k j ~ ~  Kypca (AP) 
~ . , M S - ~ ~ O F H O ~ ~ ~ G - , ~ ~ ~ ~ & J W I . H : ~ ~ ~ . ~ . ~ ~ C ~ ~ ~ ~ ~ ~ :  ~.n.agam~liero 
?ypcos ( A P ~ , ~ .  X a  s~nru. T O Y H ~ ~ ~  nporso30& C H ~ ~ H O '  eenn- 
ei;c%m ,.- .,. .., T G ~ ~ ~ B . K : T O . ~ P ~ M :  ,Pi 0, . .. .,. %M ,. ~e:rmxee:cpen~wi o m e 6 h  hpo- ,, > ,  -, 
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