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I. To'!aoe pemeRKe .11.BYMapaoi1 Mo,neJm ;13rrara, no.ny'leaaoe 

Bll6p8H6 0HC8I'6pDM/I/, BHBO,IJ;iLnOC~ 38T6M MHOI'f!Mf! 8BTOp8Mf! H 

pa3nH'lHHMH cnoco6aMrr. Oco6oe BHrrMaarre nprrBneKnrr no~o,nH, cBB-

38HRHe C HCTIOn~30B8RH6M nt};a~cj';J18HOB ( CM /
2 1 3' 

41. 0 ;l!Jlai<O TIO

CTp06HI16 n¢8¢¢HaHOB B 3THX TIO~O,IJ;8X HM66T CR0p66 X8p8KT6p ROM-

611H8TOpHOH ,nora~H, '16M OpHMOI'O BHBOnB. 

B H8CT0Hl!16H 33M6TR6 6y,neT TIOR833HO, 'ITO BHp31K6HH6 )J.1lH 

CT8TI1CTI1'16CROH cyMMH B Bl1,D;6 H6ROTOpOI'O mJ:aq:¢rraaa B6C~IJ.!l 6CT6-

CTB6HHO cne.n;yeT H3 MaTpH'IHOH ¢oiJMynHpoBIU! 38.IJ.3'lH B Q OJl.\6 I 

,IJ;8HHOti Kay<I;Maal5/ ( CM. T8RlK6 RHI1I'y/
6/) 1 6Cnl1 B0CTIDJ!b30B3ThCJ1 

<top.~ynoi1 KanaaeMo/7/ )J.1lH cnena npo113Be.nearrn K -MaTpllU. 

Caa'!ana MH paccMOTPHM npHMoyron~HYIO perueTKY I )J.1lH J<OTopoi1 no

JIY'l8~C.fl nqatJ;tJ;H8H H€Tpy.Jl,HO BH'lltiCnHT~, 3TO n86T .I\OBOJibl!O 

npocTOH H TipHMOH BHBO.D. Rn8CCI1'l6CROH <Jop.~ynbl Oacarepa. Jlanee 

TIOR8lK6M
1 

R8R Tip6;IJ.CT8Bn6Hlt16 B BH.Il.6 ngcaq:cJ:rraHa B03HHH86T .IJ)lR JIJ0-

6oi1 UJIOCI<Oti pemeTRH, ROTOPYIO MOmRO TIOJIY'lHTh f!3 llp.RMOYI'OJihHOH 

.11.BYM.fl onepa~MH: 

a) ynaJieHHeM CB.fl36H 6) CTflr>maHHaM Y3JIOB, T.e. y;n.aJieHrreM 

CBB36H C OT0ll,IJ;6CTBJI6HI16M 11 CI1HHOBHX" nepeM6HHb!X 1 COOTB6TCTByJO

lllHX JIOHIJ,8M y .n,aneHHOii CBJJ311. 

B nprrnozearrrr nprrBeAeHo onpeAenearre rr yKa3aHH ocHOBHHe 

CBOACTBa n~a¢¢HaHa 1 rrcnORb3Y6MH6 B 3TO~ 3aMeTKe. 

2. PaccMoTprrM npnMoyronhHYJO pemeTHJ' c pa3r.~epaMH f .~t'j- , 

r.ne p - 'liWno y3nOB no B6pTrrRanrr 1 Cf- 'l''CJIO y3JIOB no ro-

prr30HT8Jill. CT8TI1CTJII'l6CK8.fl cyM::.c B MO.IJ.CJI11\ i\311HI'8 LiM66T B:;n 

~ a.?: s,.,..s;l(u + IJ?, s,..,s,.#/1( 
Q = ~ e ··" '·" := Z<f.r (la) 

(!;I(= 1: I) 
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3,n;ecb a, B - B6Jill'lHHh:, 38Bl1C.fl~\l16 OT T6MTI6p8Typbl. IIepeM6HH8R 

Sik npmrnr,;8GT 3H8'16HIUJ ±1 l'i COOTB6TCTBY6T ysJiy P6ill6TRl1
1 

H8XO,Il,H ~er,JyCB E i -Ot\ CTPOR6 H I( -OM CTOJI6L(e. Y,n;OCiHO ,n;oCia-

BZTb CB5!3l1, Tip6Bp8U\8Ia!1H6 Tip.HMoyroJ!bahli1: RYCOR peill6TRl'l B pelll€T

RY Ha TOpe. Tiony'l8IDI!\8.flC.fl CT8THCT!1'16CR8.fl CyMMa 
p -.£. _1/ a. L: s._.s,1 + t L. s,.~~ts,l( QrlJ z..~e .~, ' ,_., 

(16) 

T6 J:t.!O)UlHDMH'l6CRl1 !:ll\B:1B3J16HTH8 HCXO,D;HOZ ( la), T. 6 • 

~·tn 
f .... oQ 

1 ~ oa 

en QrlJ 
f'J-

.e·rn e.,Q 
f'l 

(qri'J rvQ) 
I ,.~ 00 

% ... 00 

T8R K8K ~ _ 

-1«-/p-/ilt ~ (;;(/.)~ 
Qe " 

Q e ta/f +lit'j-. 
0TM6Tl1M 1 'ITO B R8'16CTB6 CT8Tl1CTl1'16CROLf CyMMhl MOlKHO p8CCM8TpH-

B8Tb cy~~My 

Qri·, + Qr-l; ~ 
(2) 

ROTOpa.R T81<.¥t6 3HB!1B8Jl6HTH8 MCXO,!!,HOil:. ,llaJI€6 H8M llOH8.U06YITCR 

3TOT cfaRT. 

Ey.neM ctiYITaT:o, 'ITO tl >a, u 11cnon:osyeM MaTpH'lHYIO 

(top-,IynupOBKy 38,[8'lol B rfo~e l\aycfMaH/5 •6/. B 3TOM TIO,I!.XO,D;6 CT8-

T:lCTk!'l6C:·:8.R CYMM8 Ilp6,Il;CTGEJ!.R6TCB B BM,D;6 CJ!6,[8 lvl8TpMI(ll p83M6p

HOCTH 2p 

....... ( flJ- 0 
Q(~) = ~ShJ.O-) £ Sp(A8)r, 

(3) 

A = e ,. err~t:t. + a-;r., + · · · rz,._,J-2., J -Lt. 
-1:1, () = e' (3a) 
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8 
= e ,.g ro..;; +~otrs- + · · +J"'2fj;.. J -itllr~r; (36) 

3,n;ec:o Oi ( i= 1,2., · · · "-p) - MaTpHL\bl pasMepHOCTM 2P, y,n;oB

JI6TBDIJRKl!ll16 COOTH01Jl6HH.AM 

O,·dJ· + rJid"t· = .z J':/ . 
MaTpl'IL\8 l/ (aaanor .JmP8ROBCROi1 MaTpHL\bl J-5-
CBOMCTBBMH: u .t = I J li if; + iJ· (/ = 0 . 

(4) 

OCiJI3,D;86T 

TipH o6gqHOM TIO,I!.XO,D;6 !11!\GTC.R H8!160JiblU€6 COCiCTB€HH06 3H8'16Hil6 

M8TPHL\bl A B (npl'! i" = ~ ) , 'ITO r];aRTH'l€C1H! Tpc6yeT :·rccJie)~OBa-

HID! CTI6RTp8 C06CTB6HHb!X 3H8'16Hl1iil !3TOfr l113Tpn:m. 

3. iilll Ciy ,D;6M Bhl'IHCJIJ!Tb CJ!€ ,D; Q (I} + Q (-l) , 

EaR ym.e OTM6'18J!OC:O, 3T8 CyMMa TGpMO.JmH8Mll'l6CRH !3l<E':B8,16ETH8 

l'ICXO,D;HO:i'i. Tipe,n;aapriT6Jl:OHO ,D;OR81lt6M npOCT06 p8B6HCTBO 

arlJ +Q(-lJ = [oriJ +Qr-'iJlv=' . (5) 

3,U6Cb Cyli'IM8 Cllp8B8 TIOJIY'l86TC.fl i'l3 CYMMb! CJ!6B8 38MGHOti Ll3Tp:r;J.u 

U H8 6.llffHff'lHYIO• Jlei/iCTB~T6J!bHO, M8Tpl1Izy 8 MOKHO llPG:UCT8-

BHTb B Bll,Il;6 

B = (d! j- ,· v <fitQ, &-h ij 8((~=o). 

[}o,UCT8BllM STO Bhlp8iK6Hll6 B JI6BYIO 'l8CT:O p8B6HCTB8 ( 5) l'J p8CCMOT

pHM TIO OT,U6JlbHOCTl'J 'IJ!6Hbl C 'l6THhlMH ll H6'16TH!lMH CT6ITGHRMH S~ r. 
'ln€Hbl C H6'16THb!Mil CT6ll6HBMH yHYI'lTOilt8TC.R, 8 B 'IJ16H8X C 'i6THllMH 

CT6ll6HRMll M8TpHL\8 U 6y,n;eT BX0,[!1Tb COI.'oHOiK!1TG;16M 'l6TH06 '-:rJCJIO 

pas • TaR K8R ~r ROI.\MYTllpyeT CO BC6M!l COMHOiK:'.TGJ!.RMH H U.a=l, 

Ml:l TIOJIY'l86M T8R06 iK€ Bhlpa:\6l!H6, R8R ll B Tip8BOi1 'l8C'I!1 (5). 

TaRHM odp830M, 38,D;8'18 CBO,[!lTC.R K Bbl'll'ICJ!6Hl'IIO CJienoB 

Sf (A 8 ± ) ~ r.ne 
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1 C (d';./'3 + 6-d's + - · + r¥--~ Yzr-') 1: 1t J:,dl 
8-z = e 

MH llOJI8r86M T6D6p:b i = e • 06a CJ16,IJ,8 BWH1CJUJJOTCfl O~H8ROEHM 
o6pasoM. PaccMoTpHM S'f (A 8+ ) '1- • BEO,JJ,fl o6osaatJemrn 

-fh.,8= x, -th t = :t. -I7r '= J?r J, :~.r(cJt$cJtl)'!n~ (6) 

STOT CJI6~ MO~HO 3aDI:!CaTb B BH~S 

Sp(A B+)'~= 1J Sf. f (I+ 1x Y,ti)(t+,·x;;r.,) ... {t+ ixr.,_, ... r¥) 

. ( '+'J (ill}('+''! r.trs-}-. -{t+ 'Jt!Z.,ri}j 'J. (?a) 

::: 7) Sf {(~ +I'Xif)f~(qv +iKd'i)J11 ---{ ("¥ +•'Xaap-t)ht-(76 ) 

0-t ( (i + 'J ii) J1, ( rv + •'3 iS}'' ' lit (J'¥ +•J til) J,.. 
llDJIY'II:!JIOCb EHp8~6HM6 Eil,IJ,8 

s; f fi:t ~.. it,}, (8) ..., i: . . , J .; 
r~e P~e ~ . PI< d"';J· , PI( - aeKDTDPHS tii:!CJia, na.- ua-

J ~I 
Jioe. TaROH CJIS~ BJ:IpmtaeTcH '!spes n<la¢¢1'l8H corJiacao 4!opuyJ1e 

K8H8H6Jl)I0/
7
/, ROT0p8fl 6HJia DOJiyqeaa HM ~ ~p8ROECRHX M8TpKU, 

HO TpHBHaJIDHO pacnpOCTp8M6TCfl H8 CJIY'IBH '( -MaTpH~ npoH3EOJID-

HOH p83M6pHOCTV! 2f' , DOCROJibRY npH B!:IB0~6 STOlt clDJl>IY)ll:l CY!Il6CT

B6HHO !1CDOJID3YIOTCfl Jlillllb COOTHOillSHI'lfl 8HTilROMMyT8UlHI (4) • 11CDOJID-

3Yfl T8K~6 il3B6CTH06 CBO'itCTEO mf:a<fifHaaa (cinp.!yJia IT.5 npi:!JIO~Smffi), 

11M66M 

Sf { F, ~ ... P3.,.,} = PfM = :t: (DuM J 

(9) 

r~e r1 - ROCOCHMM6Tp~6CR8R MaTpilUB C 3JI6M6HT8MH 

Mt<e = (PKPe).:::. E P/P/ npn K < e. • 
. j=l 

6 

KaK BH,JJ,fiO H3 (?a), B HameM CJiy-qae B paE6HCTE6 (9) CJ16~6T 

E3flTb DOJIO~T6JlbH06 3H8'I6HH6 KOp&9. 

4. ~ ynpomemrn BatJHCJieH~ EHPa~eHHe (76) y~o6ao nepe

DI:!C8Tb B EH~6 

Sp (AB+J 1 = (:!: J1JSf {Ch +•xr,J{IY+•'Ji(i) --11'ir +•·xr¥_,J
I~,. (IO) 

-(r~+'.tfd"3)(a,+iJYsl-- rr¥+,.Jd"t}j , 

YCTp8Hm3 MHO~HTSJII! h 1 0'1 J • • · rip . 3H8KOEIDI MHO~TSJID 

(±) aecymecTB6H, T8R KaR BH'IHCJifl6TCfl KE8~T D~HaHa. Koco

C11MM6TPH'I6CRYD MaTpHuy M, COOTESTCTBY~D CJ16~ (10), JISrRO 

BHDI:!C8Tb: 

M-

3Ta M8TpHU8 CO~Sp~T 

pa3M6pHOCTb 2 p ! 

0 
Mct = 

-t ~~~ 

-1 ."~. 

Ma.. Ms Ms . 

-Ms Ma.. Ms . 

-M 1 -M.s M, . 

Ms 
Ms 

Ms 

-Ms -~1 -Ms. - · M._ 

"'.t. 6JIOROB, R8/K~ 1'!3 ROTOpL!X 11M66T 

1 
-1~ I -·~ 

-l(~. ' 

·:...~ I 

1-ll. .. 

4-1' 

Ms= .. 1 -)1.~ 
1 -t~ 

-x 

. I.J ' 
~~:. ·- i I II 11-x~ 1 I 4-t' 

0 
Onpe~eJlilTSJID lr-11 CBO~Tcfl R npo~:~sBe~eHHID onpe~eJII:!TeJie~ ny-

TSM npeo6pa30B8HID! M8Tp.vU.\b' M R RB831!~8rOH8JibHOMy BH.IJY C 

DOMOI!lb!O YHHT8pH!U npeo6pasOE8HffiL PacCMOTpiDI. .IJ)lf1 3TOrO M8Tpil

Ubl C.+ I! C_ p83M6pHOCT!1 n, ! 

7 



Co c., e~.. c.). c""_' 
:t c,._, C0 c., Ct.. c.,._~ 

c± = II± c,._L ±C,._, co c , 

:-·I . 
:tC,..l ~c..-~ :t c .. -· co 

tCJ. :t S. .t. c3 ::t<;..,C.o 

r.:aTpl1IJ,a ( + ( uapRy JlflHT) ,IJ,aBHO l13B6CTHa. Co6CTB6HHll6 3Ha'le-

HHP )\ ± H C06CTB6HHll6 B6RT0pll 3Tl1X MaTpliU JI6 TI\0 HaXO;IJ.f!TC.fl, ,._, e. 
6CJI:f 3aM6Tl!T:0/2/. 'ITO c ± = L: Ct. c..).± r.ne 

t:o 

0 .{ 
0 i 

U)± = II 0 i 

i 
±i 0 

v!MeeM 

,_, ft-t 

(>-..\1( = ~ c~cl; I (}._)k =t; Cr.~; 
~·K ~(1k+l) 
" I o(K : e. I ~I( : € 

(II) 
1 1<. = 01 1, .t .... n -1 / 

IlCJil1 3JI6M6HTaM!1 MaTpUU C:!: flBJI.fl!OTCfl H6 'lHCJia, 8 M8Tpi'!IJP1, 

TO B!lpal!t€Hl1.fl (II) orrpe~6Jlfl!OT ~aroHaJI:OH116 6JIORH 3RBl!BaJI6HTHHX 

RBa3ll,D;HaroHaJI:OHHX M8Tpi'!U. 

r,1aTpr1ua M npe;n;cTaBJif!€ T cod ott -qacTHllfi cJiytJa~ 6JIO'lHOiJ 

MaTpl11Jl,l BH,IJ,a C_ , a 6JIORH pa3M€pHOCT!d f B M8Tpl!II,aX Mo... I'! 

N s flBJI.fl!OTCfl 'laCTHllMl! CJIY'l8RMl1 M8TPI1Ubl c+ . Ilpl1M6H.fl.fl (fop

MY Jill (II) I1 !lDJI:03YflC:O Il6p6CT8HOBROt1: CTpoR l1 CTOJI6UOB, ITOJiy"<Ja-
~~ ,._, 

eM, 'ITO J)e t M = II 17 ])(K,e) 
t.=o ~<=o 

]J{K,e) =De+~~~ (t -x~Ju'~ 

f (I -x.;r;t/()r~-') 
8 

(1-XJ;;("-X'~+t)ll 
0 

(t-tJ~ II (12) 

~ 

) 

w II. - -lllll( 

a( I(:. e. ,. I dl( - ~ f 6( = H·Pf ,_It 
]It 

~t = e T(:un) . 
TIOJIY'l6HH06 B!:!pa!K6HH6 Il0CJI6 3JI6M6i!TapHHX rrpeo6pa30Ealll1Z MOiiHO 

npe~TaBHTb B BH~6 

nd,., .;: :t ,.r,-~, n rr,+x .. )(t+:/')-"XJ~rl( _,,_xl)(t-:/-Jc.~vtl, 
><,1! (13) 

'f~< =- 2.pl< ' eft = i (Ut-t) ' K• o,J, .. p-'; f=-~1, . 'f-1' 

r~e BhlJlal!t6Hl!6 B RBa~aTHHX CR06RaX !lOJIOIK!1T6JlbHO, HO f1IOHt6T 

cTpeMl!TM.fl R HyJiro rrpl! 'f ~ oo , x =-(j • YcllOBl!e X"'<f 

onpe~6Jl.fl6T Rpl!Tl!'l6CRYID T6MrrepaTypy. 

0TM6TiiM, 'ITO pe3yJI:OTaT ,ll,Jl.fl BTOporo CJie,na Sf (AS_)~ 
"-' Ji 

OTJll!'la6TC.fl JIHIIlb 3aM6HOM 1'1( - fK = p (21<. t-1) I! ITO:lTO!ViY ,n:a-

6T TaROM IK6 T6pMO~H8MR'l6CRl!fi npe,n:eJI, R8R v! !l6pBllfl CJie.n. 3TO 

03Ha'laeT, 'ITO 6CJll1 B Bhlp8:tt6HHl1 (3) ITOJIOl!tl!T:O U =I, TO IJOJiy-
·(.}> r 

'll!TC.fl sRBHBaJieHTHaf! cTaT:ICTH'lecRaH cyrllMa, a 'lJI6Hhl e ' ·~I' 1 

MOJKHO TpaRTOBaT:O RaR H6ROT0p0€ CJIOIKHO€ rpaHl1'1HO€ YCJIOBll€. He-

38BRCHMOCT:O rrpe~eJI:oHoro pesyJI:oTaTa OT TaRoro po,n;a ycJIOBo1fi 

Ra:K6TCfl onpaB~aHHOM !!3 cJl!3l1'l6CRo!X C006p8!K6HUiJ, HO ,ILORa3aT€JI:O

CTB0 MOIK€T ORa38T:OC.fl H6IlpOCTllM ~6JIOM (CM. !lO 3TOMY IlOBO.JJY 33-

M6'laHH6 Eepe3l!Ha B pa60T6/B/). 

ECJIH Tenep:o Bllpa3UTb {fyHRU:Hll {) E (13) '16p63 q:yHRUlll1 Q.. 

( f1, ~ {) 01 ~a. = I, cJr ~ & s-1, .f tL == c-lr .1. a.. J ~ TO noJiy'll1M .ILJI.P. c Ta-

Tl!CTI1'l€CRO:il: CYMMll B11p811t€Hl16 

Q 'V ~ ftt n .r;,-.t_li_dt_~-~---s-,--l-tt_c.!_{i_~---J--I,,~-c-(1>-!-!.ftt ...... , 
~t ,~ J 

ROTopoe u Ba.ne,:- R q'op.~yJie OHcarepa. 
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5. 0ROH~8T6AhHHH pe3yKhT8T B cny~ae TIPfiMOyrOAhHOfi pemeT

RH ~OBOKhHO npocTo cne~eT H3 npe~cTaBneHMR (9). Bo3MOXHO, 

~TO aaanor~HOS Dp6~CTaBA6HH8 ~ ~rHX TIAOCRHX peill6TOR TaR~6 

OR8~6TCR TIOA63HHM. 

Ey~eM HCXO~Th H3 o6mero BHpa~SHHR BH~ (I), B ROTOPOM 

Ra~~Ofi RHHHH TipRMOyrOAhHOll p6ill6TRH TIOCTaBA6Ha B COOTB6TCTBH6 

CBOR B6AH~HHa J Gt.(t'K, i It!+!) HEM -'f•'lt!, t'+tl() • IJOJiarM 

H6ROTOpH6 113 8THX R03¢~HUH6HTOB paBHHMH HYAD, MH T6M CaMHM 

YCTp8HR6M COOTB6TCTBYIDmH6 CBR3H. ECAH B TipaMoyrOAhHOfi p6ill8TR6 

y~anHTh COOTB6TCTBYDmH6 nHHHH, TO nony~HTCR YES ~rM p6ill6T

Ra • TaK, SCAM TIOAOllUTh fl ~ :l.f 
1
.J 'f a ~ J 1 H B Ra)[,IJ,OM H6116THOM 

CTOJI6U6 y~JIUTh H6~8THH6 B6PTHRaJihHH6 CBR3H, a B R8ll,II,OM 116THOM 

- 116THH6 CBR3H, TO DOJIY~HTCR p6ill6TR8 THUa RHpnH~HOfi RJI8~H, 

ROT0p8R 8RBHB8Jl6HTH8 reRcaroH8JihHOfi/2/. 

PaccMOTpHM T8R~6 38M6HY MHOllHTSJIR 
q~t:' l rs' 

e (HJIPI 1!. 

H8 MHOlP\Il:TSKh t (t+SS 1) , 06Jia~murfi CBOHCTBaMH J" -¢yHRUHP!: 

L: J {t+ ss'Jfts'J = frs). 
s'::tf 

3Ta OTI6p8UHR 3RBHB8A6HTH8 YCTp8H6HHD CBR3H C OT0ll~6CTBJ16HH6M 

COOTBSTCTBYDnRX Y3AOB, T.e. MOlP\6T 6HTh H306pall6R8 B BH~S CTR

rHB8HHR COC6~HX y3AOB pemeTRH B 0~. ECAH npHM6HHTh CTRrHB8-

HH6 B npHB6~6HHOM BHm6 npHM6pe, TO TIOJIY~HTCR TpeyrOJihH8R pe

ill6TR8. 

KoM6HHHpya 3TH Oll8p8UHH, MOlltHO TIOJIY'l!1Th ,nOBOJ!hHO illKpo

RRll RJ18CC DJIOCRHX pemSTOR, HO H6Jlh3R T8Rl1M TIYT6M npdTK R 

P6ill6TR8M C TI8p6CSR8DmHMHCR CBR3RMH. 

J1yCTh CHa~anc; BCS BSAR'lil:HH Q. H e B CTaTHCTH~SCROll 

cyMMe (I) p83AI1'l!!H H OTAI~HH OT HYJIR ( Q... > 0) • Tor~ 

BMSCTO BHp8JK6HHR {3) 6y~SM HMSTh 

10 

r 
~ 

' I 

• 

Q r iJ = f7 Jl~ rlr.1o._r··K, •. If...,} • sp r_n At st J 
. { t=l , 

(I4) 
<,1( 

r.ne A~ H Be m.~eJOT BH~ (38) H (36), ao Benatrn:HH {} u I 
3aB!1CRT OT COOTBSTCTBYDmHX RH~6RCOB. 

HeTpy .1n10 TIOJIY~HTh CJ16~Dml!:8 llp8BHJI8. 

Ia) Y~Jieaue Q.-cBR3H (CBR3H TIO rOpH30HTanu) COOTB6TCTBY6T 
• ,·a.rr' 

v~.ttt.. e. sa 38M6H6 MHOlll1T6JIR (l+it'"i'l). 

I6) Y~JI8HH6 ~-CBR3H COOTB6TCTBY6T TOMy, ~TO B (14) COOT-

B6TCTBYDmHH D8p8M8Tp 8 CJI6~8T Tipl1p8BHRTh HyJID. 

28) CTRrHB8HH8 COCS.In!HX Y3JIOB DO ropH30HT8JIU COOTBSTCTBYST 
.·o~r' 

saMeae V.u-lr.tfA. e aa I. 

26) CTRrHB8HH8 COC6~X y3JIOB no BBPTHRaJIH COOTB6TCTBY6T 38-
,·1 rr' 1 (. 

Meae e sa .t. 1 + ··~r 1). 

~ MO~~HnupOB8HHOH TaRKM TIYT6M CTaTHCT~6CROfi cyMMH 

OCTaSTCR CTip8B6~BHM p8B6RCTBO (5). KpoMe TOrO, C~OPMYRHPO

B8HHH6 Tip8BHJ18 38M6HH TaROBH, ~TO TIO-Up6XH6MY B03MO~HO llpe~

CT8BJ16HH6 CTaTHCTH116CROfi CYMMH B Bl1,n6 (8). ~TaR, CTaTHCTH'IS

CRYD cyMMy JID6ofi p6ill6TRH 1 ROTOpaR TIOJIY~asTCR H3 llPflMOyrOJihHOH 

Y~JI6HH6M CBR36ll l1 CTRrHB8HH6M Y3JIOB, MOllHO 3aTIHC8Th B BH~6 

n¢8<f<tH8H8. 

0TM6THM, O~aRO, ~TO npe~T8BJ16HH6 B BH~6 (8) ems H6 

03Ha~86T OKOH~8T6JihHOrO p6lli6HHR 38~a~u. B Ra~OM ROHRp6THOM 

CJIY~86 H6Tpy~O BHnllC8Th COOTB6TCTBYKXJ1YD MaTpmzy M H llpe~

CTaBHTh l>d H B BH~e npoH3Be~eHHR MHOJK<~TSJisfi '])(K, t) 

aaaJiorH'IHO ( I2). TaR, B cJiy~ae reRcaroaaJihHOfi psmeTRH ])(I(, t!) 

- Ollp6~6EHT6Jlh 6-ro OOpR~a. Tpy~OCTh COCTOHT B TOM, ~TO 

1J(K,t) DO-p83HOMY 38BHCHT OT f:¥~ H j3e. • ~TO RBJIR6TCR 

CJ16~CTBH6M ac~~STpHR M8TpH'IROrO DO~O~a. 3TO BH~O H Ha TipH-
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Mepe llpHMOyrOAbHOU p6ill6TRH (eM. (12)), HO B STOM CAy~ae p8B-

HOTip8BV!6 neAV!'lilH ol~e H Pt. noccTaHanAHnaeTcB nocAe aAe-

MSHTapH!lX npeo6p830B8HH}\. 

AETOP 6Aaro~peH 38 o6cy~eHHe .11 38Me~aHHH B.~.OrHeneu

KOMy, ~l.B.lloAy6apHHOBy, B.E.J1pae31K6By, A.Ym>MaHy .11 B.I\.<lie,WJ-

Hl'!Hy. 

!1pi1AOllt6HI16. Ol!PE.liE'JilliDlli /l OCHOBHHE CB0!.1CTBA IT<I>AiM';'lAHA 

Y.no6HO ,naTb onpe,n6A6HH6 n~aq~HaHa c TIOMOmPID aAredp!l rpacc

M8H8 (M!l cAe.nyeM l\at!aHeMo/7/). ITycn A = (O.<J) - ROCOCHM-

M6Tpil~6CR8B M8TpV!UB, Q.,'/ = - t!ii 
.tm 

• Bne.neM qop.1y 

f = 2: av· x.-x,~ J 
·~t=l 

r.ne x., , x~ ... x.,_~>r - rpaccMaHOB!l ne-

p6M6l!Hb!6. TID)l;lHHBIDU1Vl6Cfl 8CCOI.U18THBHOMy 381WHY YMH0llt6HHB co 

CBOMCTBOM 

X; J<.J• = - ~-X;. ( x.-~= o) ~ (IT. I) 

3TO CBOMCTBO COXp8HB6TCfl npa AJ060M H6B!lpOW>;IJ;8HHOM AHH6llHOM npe-

06p830B8HHH rpaccMaHOB!lX ne peMeHH!lX. PaccMoTpHM , -yro cTe-

neHb q:op.~!l f! : 

f""-= L a.,~J~ · · · a,·,..1-... x,i ~~ · · · ~-...x1,.. • (!1.2) 
.. ,, ........ ,,.. 

B CHAY CBOHCTB YMHOIKSHHH (TI .1) B aTOM cyMMS OTAH~Hhl OT HY M 

mlillb ~A6H!l C p83A~HI:lM11 HH.ll;6RC8MH, T.6. BC6rO (2nt)! ~A6110B. 

Cpe,nH BC6X il6p6CT8HOBDK HH;IJ;6RCOB TI6p6CT8HOBKI1 nap !1H.ll;6RCOB 

i..~.i ... ~ I!Jr (ax m.!) il nepeCT8HOBRll llH.IJ;6RCOB BHYTPll R8Jit-
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I 
~ 

~ 

.non .113 nap iu jd. +---<> J~ i.J. 
DoaTOMy 

(l1X 211'1.) ~JOT O,W!H81\0B!16 'JA6HU. 

f ~"~ = .J. ~n_ rn.' Pf A x,x~ · · · "'.t111. 
(;;.3) 

r.ne qyHKUV!B aAeMeHTOB Rococm.~MeTp~ecKon rv:aTpvtL\11 Pf A 
H8311BaeTCB mtac;q iiBHOM. TaKoe qop.~aAbHOe aAre6pmi~ecRoe onpe-

.neASHHe Pf A R8R KOa<tiiHWf6HT8 npH x, ..!'.t ... x~IOr B B!lpa-

(. 
hi ,,-If hi 

llt6H.I:!I1 ,nM ~ · fh. J ' y .ll;OOHO ,nM B!lBO~ OCHOBH!lX CBOMCTB 

ntfaqrj:!1aHax). TaR, 11cxo,WJ as (11.2)., (TI.3), 11M66M 

PfA = hi/ I r. 
.. . /11 ' • • • 

(\ a. a.,. . 
(j !' '~Ji . . . '"'}"' ) 

-< . .,,, ....... , .. 

r.ne Jp - ~6THOCTb nepeCT8HOBRH ( 
I ~ ... ~,..) 

~ J~ · · . j', 1 MAR 

PfA L () Cl • tl· . 
dr ''J'. . . '""/"' 

t~ <i, .... i,..-L.j,.. 
,·, < ·~ < . . -L. .. , 

(II. 4) 

.HcHo, 'lTD 1.~ = ~ • BHpa,'lteHHe (!1.4) ttacro rrpHHIU!aercll aa 

onpe;n;6A6ill!8 nrj:arj:qHaH/
3/ H HM88T yw;e KOMOv!H8TOpHllll X8p8RT8p. 

C TIOMD:UbiD (TI. 3) H8Tpy,:nH.o OOAY~I1Tb OCHOBH06 CBO}iCTBD 

nqaq·qnaHa 

(Pf A ).t = J)vfA • 

x) LaR yRasaA anTopy 

AllTb TaKX€ R8R 

B.l1.0rnener.um~. nqaqqHaH Mow.Ho 

f .f/.trr') - jL':_(dx; e (Cf~ - <,..·m! .) 

(TI. 5) 

onpe.ne-

r.n;e HHTerpaA no 8HT11ROMMYT>!pylO!JUThl nepeMSHH!lM ilOHHM86TCJl B 

cMHCAe orrpe;n;eAeHIDJ Eepe3nHa (cM/8/). BllBo.n; (!1.5), npnno

.nHMhl~ HHW>S, qaRT~6CRH COB08.IJ;88T C B~HCA8RH6M 3TOro nH

T6rp8A8 B pa60T6/8/. 
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PaccMoTpHM HSBHPO~~eaaoe naae~aoe npeo6pasoBaaae rpaccMaHOBHX 

nepeMSHHHX: K,· = L Li~<;}~< , '])e.f L =I= 0 • IIpa aTOM 
I( 

X, t.z. ... X;u., = 1Je f L :t1 /jL · · · :/'-"' J 

/= ~ a,.1-x,-~·=- L tlnfl"'/1~, 
'JI ,.,,~ 

A= ( ~~) = L TA L • 

3aa'!OR r osaa'!aeT TpaacnoaapoBaHHe. :1cnon1>syH (II. 3), no)Jy-

'186M 

P{A x,K~-· x~,., = P{A·Dt.fL!J,/f.t")/z,., =PfA"'/j,/fz .. Jz,) 

OTRy~a 

Pf ( Jf) = P{ A · zuf L • 

Ecm1 A - EemecTB6HH8fl MaTpaua, TO opToroaa)JbHHM npeo6pasoBa

HH6M 66 MOKHO npeo6pa30B8Tl> R HOpM8)JbHO~ ~OpM6 (CM./
9
/) 

9 A= II- ~I 
-)2 0~ 

8To npeo6pasoBaHHe MOIKHO BH6pan TaR, '!T06H old L = J... 

Tor~ P/ A X1 iz. · · · X:a.,., = P{ A !Jt :ta. · · · Jz"' = 
, 

= ~.' (A,:f•/Jz.. + ... +J.,yJ,.,_,y~.,,..j = ).,A.t .. ),., ~'/1'-")fz,.,. 

TaR R8H ])~f. A =- ])of A =- (A, ~l. · · · .>...,) ~ no)Jy'l!aeM (II. 5) • IIo-

CRO)JbRY (II.5) 6CTb CDOTH0lll6HI16 M611t.D;Y !10ni!HOM8MI1, TO ORO CO

Xp8Hfl6TCH J.i npa ROI.mneRCHHX Qi 

14 

BHEe~eM Tenepl> c noMo~D (IT.4) qopMy)Jy Ka~aHe)J)Jo,acno)Jb

soBaaayD E T6RCT6 (CM. (9)): 

~ ..... A. .... 

Sf (P, /?t ... P,_) = P{((P.·~J) 

<13 8HTHROMMyT8I.UWHHHX COOTH01ll6HM:ii: ~ 

l13E6CTH06 p8B6HCTBO 

I l .c.J/. (II.6) 

~-MaTpau HMeeM xopomo 

t"""v.rio"\ A ~I( ~A .... A"') 
5p(P,ft ... ~,.,)= L, (-t) (P,PI()Sf(P.,. .. P,.._,P,..w-~"'/o(II.?) 

I(>' 
K (fJ. ... .l.,.,) 

3aM6'!8fl, '!TO (-I) p8EHO '!6THDCTH TI6peCT8HOBRM t I{ ... .z.., 

H npHMeHHfl m. pas !fop.;y)!J (ll. 7), .MMeeM , 

Sf(PA .... ~,..) = 'L . .' dr{P,!j·,)(P,~~:,_) · · .{P,·,~,.), 
('I ( ' 2.. 3 ... .. l/f1) 

I'~6 0 f' 60Th '!STHDCTb TI6p6CT8HOBRH t J; i_.. ... f,., • 

lls cnoco6a nony'!eHHH aTo:ii: ~opMy)JH HeRo, '!TO cyMMa pacnpooTpa

Hfl6TCfl nMillb H8 3H8'16HHfl, Orp8RI1'!6HHH6 H6p8B6HCTB8MH 

I < '~ ~ . . ~ ,·, J 

I ~ i1 J ~~ <.J~ 1 · · ,·..., ~i,.. o r f 
r. )" t'.l~to). 

TIOCROJll>RY npli T8RO~ pe.D;YRUHii llOJIY'186TCfl \'~ m- I ·: = :l.,., ,., ·' 

~OpM8Jll>RO p83Jl~HHX '!Jl6HOB, CYWARPOE8HH6 pacnpocTp8HR8TCP. R8 

Bee saa~eRHH aa~eECOB, y~BJISTBOPfliDmKX y11asaaaHM aepaBeHCTBaM. 

CpaEHeRHe c (!1.4) ,n,aeT (II.6). 
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Y CJIOBMll 06MeHa 

llpeDpBBT:W u coo&QeBHJI OHJIH pacc:wmuoTC.II6ecDJJaTBo, aa ocaoue 
B3aBMHOrO o6u:eaa, YJlBBepCBTeTaM, BBCTBTyTa.M, Jia6opaTOpBJI.M, 6u6· 
JIBOTeiCa.M B BaY'III:W.M rpynnau: 6oJiee 50 CTpaH. 

fiOMB.MO peryJI.IIpBOi paCC:wnKB B DOPJIAKe o6u:e&a,H3AaTeJibCKBH 
OT,D;eJI elKero,D;HO B:WDOJIBJieT OKOJIO 4000 OT,D;eJibH:WX 3aDpOCOB Ha B:W· 
C~KY DpenpBBTOB u coo&QeBHi OHJIH. B TaKBX 3anpocax cne,~~;yeT 
o6JI3aTeJibHO yiCa3:WBaTL BH,D;eKc 3aDpaiUBaae.Moro B3MHB.II. 

AApeca 

llac~ou:a DO uceu: BODpocau: o6u:eua Dy6JIBK~Jn.tH, a TaKlKe 3aDpo-
c:w ua OT,D;eJIJou:we B3,D;aBHJI cne,~~;yeT aaDpaBJIJITL DO d,D;pecy: 

101000 MocKea, 

TAaeHwii no'IIJiaMIJI, n/11 79, 
H3c)a11feAIICKuii o•c)eA 

0()-,ec)uHeHHOZO UHCIJIUIJiyiJia 

Jlc}epHI>IX UCC.IIec)oeaHUU. 

A.llpec ,li;JIJI DOCWJIKB BCeX Dy6JIBKaUBH B DOP.IIAKe o6.Meaa, a TaKliCe 
,D;JIJI 6ecDnaTaoi DO,li;DBCKB aa uay'lll:we lKypuan:w: 

101000 MocKea, 

T.lla6Hfllii nO'IIllaMIJI, n/11 79. 
Jlay'IHO·IJieXHU'IeCKaJI 6U6.11UOIJieKa 

0()-,ec)uHeHHOZO UHCIJIU111Y11fa 

Jlc)epHIIIX UCC.IIec)oeaHUU. 
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