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BBe;u;eaue 

B /I/ O;D;HIIM 1113 8.l3TOPOB 6ml npe;u;nollteH Kp111Tep111tt ;u;mi CTaTIIICTH

qecKott npoBepKll mtaettaott runoTeau npoTRB miaettaott aJ1J>TepaaTRBu. 

9TOT KPRTepHtt npHU8HfiJICfi ;u;m ;D;HCKPHUHHaIU!H pemeHHtt npn H80;D;H03Haq
HOY ~a30BOU aH8.Jlll38 /2-G/. 

OnuT HCUOJILBOBaHHH 5Toro KpHT8pHH H uccne;u;oBaHHe ero CBOttCTB 

ueTo;u;ou MoHTe-Kapno ;u;pyruu aBtopou n0Kaaam1 Heoc5xo;u;muoctL He

KOToporo BH;D;OH3U6H8HHll 1:, -Kp111Tepn11 ( ToqHee. ero HCllOJIL30BaHHll) • 

9TOUY noCBfi~6H nepButt naparpa~ HaCTOH~ett CTaTLH. Bo BTOpou napa

rpa~e uanaraeTcH c;u;enauaoo A.Ilaawa.Hou uaueHeHue ~-KpBTepua ;u;nn 

yqeTa orpaa11qeHHtt Ha OClnaCTL IIIBU8H6HHfi HCKOUl:,IX nap8.ll8TPOB, ecnu 

TaKOBH8 HU8DTCfi. 

B·TpeTLeu naparpa~e HanaraeTcn npe;u;noaeHHlitt H.CmnHHHM ;u;onon

HHTenLHHtt KpHTepHtt ( ~~-KPHTeputt) ;u;m oueHKH MO~OCTH 1: -KpHTe

pHH H ;u;nn HCllOJIJ>30BaHHfi B TeX cnyqaroc, Kor;u;a 1: -KPBTepHtt OTKa

aunaeT. 

§ I. HcnOJIJ>30BaHHe 'i: -KpHTepHfi 

Cy~ec,BeHaoe npe;u;nonoaea1e, qTo o;u;aa ua ;u;Byx cpaBHBWl:,IX runo

Tea ;u;oDHa c5HTL Bepaott, He Bcer;u;a np11ro;u;Ho Ha npaKTHKe. O;u;Haxo 

aTo npe;u;nonoaeaue He ucnonLayeTCH npu oueHKe 1: -pacnpe;u;eneaun, 

a numL npH npoBepKe xy;u;wett ua runoTea. B ;u;ettcTBHTensocTH Bnonae 

woaeT oKaaaTLca, qTo oc5e r1n0Teau HeBepHH HnH ae;u;octaxoqao Toimu. 
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K TOMY xe aHaID!a q; -KPHTepHH noKaaaJI, q'fo OH MO!llH88, qey npe'AnO

naraJIOCb, a 1:: uoseT oKasaTbCH 6o~mHM 'Aaxe npn uanott paaHOCTH 

-t2 rHnOTea. IlOBTOUY HYXHO npOB6PH'fb no 1:: -KpHTepHD o6e rHnoTe

BIJ (MeHHH ME!C'faMH rHnOT881J l3 BHpaxeHHH 'AJ!H 't ) , a npol3epKy l38CTH 

H8 no D8Jmlli!H8 'C I a no B81Illlll!H6 "C 2 (SHaK 1: l3 06Ill6LI cnyqae 

H8Jlb8H O'AHOBHaqao npeACKaaaTb). IlpOl38pKa no i: 2 'A8Jl88TCH 8.H8.JI0-
2 . 

rHqao npoBepKe no .X: -pacnp8A8JI8HHll C O'AHOlt C'f8ll8Hbll Cl3060'Ali 

{ 'C :l pacnpe'AeJieHo KaK -{ ! ) . MoseT oKaaauca, qTo --c -KpnepJ11tt 

OTBeprHe'f o6e rHllO'f881J. B qac'fHOCTH, npH paaHOCTH .x_L npol3epaeuux 

rHnoTeS llOPH'AKa 8'AHHBI.\H, 6o~mHMH uoryT CTan TOJibKO o6a 1: O'A

HOBpeueHHO, ec.Jlll tmcno napaueTpOl3 l3 o6enx rnnoTeaax pal3HO. 

IlpB AHCKPHMHH81.\HH rnnoTes nOJI68HO ylll!TW38Tb, qTo OT6paCHl3a

HH8 O'AHOll Ha rnnoTea e~e He OBHaqaeT, qTo BTOpaH MHOrO Jiyqme, B 

'AaJI»Hettmeu MOKeT OKaaaTbCH, qTo llPH'A6'fCH YTO~H'fb o6e rJ/lllOT681J 

{Hanpauep, 'A06al3JIHTD napaueTpH) nocJie qero JIYlllllaH rnnoTeaa cTaaeT 

XY'AM81. B08MOZHO TaKSe, q'fo HCTHBa 0'AHBaKOl30 'A8.JI8Ka OT D66HX rH

nOT88 J/1 pacnOJIOZeHa U8JE'AY HJIIMH. 8KcnopHM8H'fa~BIJ6 se 'A8.HHH6 !CJie~-

CTBHe C'faTllCTHqecKJIIX omJ1160K YKJIOBHJIHC» OT HCTHHHOro SHaqeHJIIH 

l3 CTOPOHY O'AHOlt J/18 rHllOTea H, COOTl36TC'fB8HHO, Y'AaJIHID!Cb OT ]tpyrott 

r1m0Tes1J. B peay~TaTe CC O'AHOlt rznoTeas npel3aomno KPHT1nec1toe 

aHaqeaHe H oaa OTDeprHyTa, a ~ 'APYrott rnnoTeau He npol3-

aomno KPH'fJllqecKoro aHaqeaza. 

0ABaKO YOZHO YTl38PXAaT», q'fo npeHMy~eCTBO O'ABOI rHnO'f68li 

1
7: 'C I nepe'A 'APYrolt Be cnyqaltBO, eCJIH 

O

; • >>1, T,e. ·l3epOHTHOCU 

p {.;(; ~('C·':f·)J UaJia. He l3'Aal3aHCh B llO]tpOCSBOC!'H (reoJleTpHeCKJli 

CMHCJI 'C -KPHTepHH 6oJiee llO'APo6BO paCCMOTpeB B § 3), MOUO CKa

aaT», qfo npa O'AHHaKOBHX aaaxax rr; sKcaepuueaT pacnoJioseB ues-
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'AY rnnoTeaaun, a npu paaBHX aaaKax 'i - l3 cTopoae OT ooeux rnno

Tea. B llOCJI8AHeU CJiyqae rHnOT8Sa, 6JI11X8 pacnonozeHHaH K 8KCnepH

ueHTY ,mrneT ueH»mee no UO'AYJill 't J/1 C 60JI»moa l3epoHTHOCTDll 6y'AeT 

mien Ta.Kllte ueH»mee q; nocJie nonopmu aKcnepsueHTOB. Ho ecJm 

ee 'i: l3eJIHKO, TO o6e rHnoreaa nJIOXH8. 

Ecn CllTYal.\HH, l3 KOTOPHX 'r, -KpRTepHlt :repHeT UOJ:UIOCTD H 

'[; oKaaHl3aerca uaJibW 'AJIH oqea» llJIOXHX rHnOTea. B Cl3H8H C STHM 0'A

HOl3peueHHO C '(; llOJI68HO ]31Jlll{JIH'fh 1. l, {cu. § 3). 'l: .t >> 7:,, MOllt6'f 

curaamiaHpOBaT» 0 T8K0£1 CHTyal.\HH. B npHHUHne, UOlltHO HCllOJlh80l3aT» 

H s -KPHTepua /?-IO/' HO OH CJil1mKOlJ TPYA08MOK, 

EcnH lll!CJIO rnnoTes. l36JI11KO, TO noHBJIHeTCH l303MOlltHOCTh 6oJI»m~ 

ro .( n.! ) qucna napHliX npoBepoK. He cJie'Ayer aTHU yl3neKanca, 

TaK KaK nponopl.\HOH8lll,HO 4Hcny npol3epoK BOapacTaeT l36pOH'fHOCTh 

CJiyqaltHOlt 6o~molt ~JillKTYal.\HH ~ l3 O'AH0£1 Ha npol3epoK, qTO 06Haa

TeJibHO CJI6'AY8T ytmTHl38Tb. 

§ 2. r;; -KpHTepHlt c yqeTOU orpaaHqeHHlt Ha napaMeTpl1 

Ilycn ~1, .. , , '/n- - 'A8.HHHe Ha aKcnepHY8HT11, KOTopse pacnpe'Ae-

neua HOpuan»HO C 'Al1Cil8pCHHUH 0:, 2,, • • • 1 6':. . lt) 
Ilpol3epaeuaa rJ11noTeaa It. YTl38PS'AaeT, qfo cpe'AHee aaaqea11e 

l38KTOpa - ('b) ~ - . 
~ IL 

lt) Ilpe'AllOJiaraeTCH, q'fo ~1, ••• ,~,,_- ueaal3HCHMHe CJiyqaltHHe l38JIJ/ltm

HH, XOTH l3C8 paccyz~eHHH BllOJIHe coxp8.HHDTCH 11 AJ!H aaBHCHUHX 

B8JI11tn!Hi Hyimo TOJU,KO ~pyroe onpeAeJieHHe cKaIDipHoro nponaDe

ABHHH {2.4) H uaTpHl.\li K. 
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Pa.BRO 
c (ij > = f (iJ) 

a rsnoTeaa Jl. 1 yHep:l,llaer, qro 

E (ij) ,.1 (cp). 

3;zt6CI, 
- { e, ) .... ( ¢ 1 ). e = bi ' <P = ~m ; tr1 < n. , i < n. 

l36KTOPH H6H8B6CTHHX napall8'fpOB B f i, (6), Vi (<P); i=1, ... ,rt.- 8a)l8.HHH8 

4>YBKIUIH OT 6 B O'f ¢ ' KO'fOpHe onpe:zteJI8BH ua oCSJiaCTB ;ztonycTHUYX 

3HaqeHBA napauerpoB llHHelBHIDI qiopuauz: 

"if(0)=F0+{; 0EQ 0 2.I 

B 

~ c $ J = G-¢ + f ; I€ 9. 1 • 2.2 

B HIIX qiopuyJl8X /i" ll G - 38.,ltaHHHe uarplJUi paura q, B 

m COO'fB6'fC'fB8BHO, a 1 • 'j - ' 38,l(aHHHe Bexrops. 06naCTi! ;!lO

nycTBlilHX aHall:eHHI uapaxerpoB Qo HQ, onpe~eneus uepaBeHC'fBaxB 

(OJ (OJ 

oli. ~ 0; ~ f'L i =-1, ••• , q, 
(1) fl\ < ~(1) 

o(. L !: 't'i. - r l i = -1, ... , m. 
2.3 

B ;ztalluebeu ll0Jl68HO BOCllOJlI,SOBaTI>CH CJI6;ztYEIIUIM"CK8.JIHPBHJI npo-- ' 118B8;zt6BH6M B n -MepHOM npOCTp8.HCTB8 BO3MOXBblX B6KTOpOB ~ : 
- n fJ i, 2-

{ Q. l, > ,., L a.. Oi 16'i 
' i.=1 2.4 

6 

;!lJJH JIJl6blX rL -Jlepuwc l38KTOPOB a H l . CooTlieTCTBeHHO Hop-

Ma //a,// paBBa 

II "it If ; V < ii , a. > • == r/ i. a,7 /<1/· ' 
.. •"" . c.:1 • 

B 'faKi!X o6osHall:eHHHX IUIOTBOCTI, B8POHTHOCTH HOpMaJII,HOro CJIY

qaltHoro B6KTOpa rj I B npe;ztllOJIOE8HHH, qTo 0,, -HCTHHHOe sHaqeuHe 

napaM6TPOB, paBHa 

I -Uy - 'l {Bo)/! 
(-tJiJ¾ fl Vi e . . . 

l=1 

rroaTOYy ycnoBHe MaKCHMyMa npaB;ztOllO;ztO6HH CBO;!lHTCH K ycJIOBllD YllHHYY

Ya HOpM!i, KOTOpoe llJ188T HBH!ilt reoMeTpHll6CKlllt CMHCJI (lilllHHMYY "pac

CTORHHfi11, T.e. Ol.l8HHBaHH8 no M8TO;zty MaKCHMyMa npa.B;ztOIlO].tO6HH CBO

;!lHTCH K npoeKTHpOB8.HHD TO1lKH j Ha MHOS6CTBO BO8MOUblX 8Hall6HHlt 

B8KTOpOB ~ (0)) • ~ 
06O3HallHM ll:8p83 0 Oll8HKY B8KTopa napaYeTpOB B CJiyqae, KOr;zta 

runoTeaa 1l0 BepHa. Qua HBJIH6TCH pemeHHeu ypa.BHemrn 

II V - iz c 'i9 )// = !!7Lrz. II "if - 2 c 6)// 
ecSi!. • 

2.5 
~ 

qepea 0 o6oaHallHM pemeHH8 YP8.BH6HHH 

// V - f ( & )I/= '3ln ff V -"i (, 0) II · 
e (:; £q, 2-6 

r,ne Clll!TaeTcR_, qTo qiyHKllHH f (iJ)=F0 :r l onpe,neJieHa Ha 11enou 

q -YepHOY IlHH8ltHOM npocTpaHCTB8 Ei (Oll8HKa 6ea yqeTa orpaan

ll:6HHlt. H3B6CTHO/II/, llTO 0 HBilf!8TCR pemeHH8U HOPYSJII,HOro 
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YPa.13H8HllH 

II 

[ KfiJ' KF 0 = [ KFJ' KCij -/) 
2.7 

(wTpHX o6OaHaqaeT TpaHCilOHHPOBaHHe YaTpHm,t), rAe 

K = ( l/6'1.... 10 ) 
0 /(r,,. 

IlOAOOHHY o6paaou, Ka..K B (I) BOCIIOm.ayeucH BCIIOYOraTem.HoA ,.., 
oneaKolt ¢~, KOTopaa paBHa pemeHHD ypaBHeH!la 

j/~ (fe)-f{~)ff= !filn /fr(<P)-{(0)// 
tp €21 • 2.8 

Kpoue YaTpllU 

C = F {(kF) 1 KFf
1 

F' K
2 

H 

R = I-C , 

npHB8A8HHWC T8.Kll8 B ( I), BOCilOJIDByeuca e111e YaTpHUaYH C e H R ~ 
88.1314C!lDUlYH OT OU8HKH ~ • Ilycn 1. KOYIIOH8HT B8KTopa 3 PaBHO 

. ~ w f 
rpaanHHY aaaqeHH!lY (T.e. o{,i HJIH J> i ) • TorAa F 6YJt8T IlOA-

MaTpHna THna nx ( q,-7,) YaTpHUH F : 
ii 
~ s~ ~ 

rAe ~ -::1, ... , n H J npo6eraeor Te sHaqeall11 1 AJIH KoTopwc ej ae paB-

HH rpaauqgw, aaaqeHHHY, 

06oaaatIHu c8 =- r 0 u 0 \l, F 0 r., r ~·K.l, 

H e ~ 
R : I - c8

• 

8 

Henocp8ACTB8HHHH pacqeTOU uo:imo IIPOB8pHTD1 qTo 

Be o if& {J cc·= C ·, RR = R. C C = C , R R := R. 

- - - ~ e 
Re C = c R 8 C 8 C = CC & = C 

2.9 

H qTo AJIH JID6wc: B8KTOPOB a,& 

< cr, A 1 > = < A a, l> 2.IO 
e e 

rAe A pa.Bao C HllH R HllH C HJIH R • 

KpHepHlt npoBepKH rHnOT83H Jlo 6YA8T OCHOBaH aa cnyqaltaoa 

B8JlHtJHHe 

re'= < q - e (ff) , v ( i8 ) - ? (6) > 
/!R0["i rleJ-f<JJJ II -~ 
n !¥ 

= 

~ [ tj;-,zJ0 )] 7-L/o-/ 
::: L:I ----~~----,,;-====== n %. 2 n ~ • 6 l - 2· , 

~ .X1 /ui - L L .ti F."DKe ~e:(i/v. uj 
i: t Lj=1 1<,(:1 

2.II 
~ - e a' e 1 · 

rAe X.,i = Vi. ('Pa )-eJ0) H rAe D =([KF] [Kt,} r -ycJIOBHaH ua-

TPHUa omH6OK napaueTpOB a 1 ... , Bq,-~ IIPH 8aAaHHWC 04-t+O'" 'ea., 
(nocne BHpaaeHHH B (2.II) aanucaao B np8AllOJIOll8HHH, qTo HUeHHO 

IIOCJI8AHH8 ~ napaueTpOB AOCTHraDT rpaaHqgwc: aaaqeault). 

Bspazeaae (2.II) AJill BH'llHCJI8HHll ·t' IIOXOlle Ha BHpa:seaHe AJlH 

'l: B /I/, HO BY8CTO o~eHKH ~ ynoTpe6JIH8TCH OU8HKa t , Y'llllTH-
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B8Jl~8Jl orpBJ11qeHHfi,H BM8CTO KaTpHIU,1 R ynoTpe6mt8TCH cnyqa.ttaa.H ua-
6 

TPHQa R • 
qT061i npo8JlaJIH814pOBau. craTHCH'll8CKH8 CBOttcua 38l!Htn!HH 'l 1 1 

Bi,ij)aSHM tDICJIHT8JID qiopwynu (2.II) B BH;zte CJMll!,I ;ztByx KOllllOH8RT 

.I' -1- 7l , r;zte lE) 

" ~ ,,_ ,-

9 = < ~ - ~ Ce) • v (<Pe) - V (iJ ) > 2.r2 

{ 
<"i ti)-? (0), ~(~)-°?(§) > npH Jiff 

elf= 4- ~ 2.I3 
0 npH 8 = 8. 

BocnonDaye11ca e~e Bcno»oraremaoa cnyqaRaoa B8Jll!l'llHHOA 

lf' = < CR o ["if ( #) -? ( 0a )] , ~ { $0 ) -7/ tf J >, 
2.I4 

r;zte 00 - BCTHHH08 8Ha'll8RH8 B8K!Opa napauerpOB ll npe;ztnOJIOZ8HJIH 1 

qro ranoreaa Jfo npaB;ztBBa. 

Cne;ztyD~8Ji reope11a onHcHBaer crarmcrHqecoe cBotcrBa Beutma 

5',4', cX. npB ycJIOBHH, 'll!O S~aHO 3HQ'll8HH8 01{8HKB t 

~> (~ -) 06oaHatlHII qepea LL Bir q>JHKIUID npaB;ztOllO;zto6HB npB ycJIOBHH, 

qro rHllOTeaa j{,i B8pHa. ITO;zt06HUII o6paso11, KaK B /I/, IIOZHO 

noKaaaTD, qro 

f'-i--x=tn l,($, If) _8_tn L~ (te/iJ) 
lo (0 If J 6 lo {1J Ii) 

10 

Teope11a I. Ilpe;ztnOJIOEHM, 'llTO rHnOTeaa -Ito fiBIDl8!Cfi npaB;ztH

BOR. Tor;zta npH a~aRHOM 'if: 
I. YCJIOBH08 pacnpe;zteJieHH8 B6Jll'ltlHH!,1 f HeaaBHCHMO OT ycnoB

!iOro pacnpe;zteneHHH BenHtmH £ H 1/J • 

2. YCJIOBH!,18 pacnpe;ztenemrn B8Jll'ltlHH f H lf' fiBIDIDTCH HOpMaJID

HHMH pacnpe;ztenemrnMH C HYJI8BHIIH cpe;ztHHIIB H C ;ztHcnepmrn,rn 

G', = 08 ( f' J "' II R [ ~ ( <!0 ) - ?_ ( JJ // 
B 0 - .::;: -

02 = °a ( 4') = II R C [ V ( ¢0 )- ? (if)} II . 

ii'[, '-' - ::;. J 3. B cnyqae, KOr;zta B8KTOP CR 'J(q;{j)-f(0) JI8llHT BHYTPB 

o6iiacTH 

i, ={1 :]=7(0),0EQo} 
I 

ycnOBHaH llJIOTHOCTb :eepOHTHOCTB ll8JIH'<IHHH '£ Pa.BHa 

f ( ;{_) =1 -~ exp{-t'-/2u/] ecJIB { ~ d ~ r2J< v,_ , 
00 

-J to jexp {-t 2/zc;/ J dt, ecmt 
f2i'o2 

d 

r;zte d=<"{(0}-°€(0o), cR
8[~(<Pe)-f(#J]> 

B,r;zte s ( ~) - qiyHK[tJIB ;llHpaKa. 

2.I5 

.,t >d 

2.I6. 

{j - -
EcJIH CR [v(i/jj)- 7 (if) 1 neur :eae ~ I TO B (2.I6) 

ayzHo aa11emlrb • d aa -d · H HHTerpHpo:eau oT - oo ;zto d • 

II 

, 



noKa3aT8Jll,CTBO, 060BHallllM qepea 

/2, = [ v ( <t0 ) - "if ( i >] 

B81CTOp I KOTOpi:ill dy.zteT noCTOliHHliM nplrl S8,1laHHOM 

Ha (2,7) BliTeKaeT, qTo 

iJ • 

[ 1, ( J ) - f ( Bo )] == F [ i -Ba]== C [ f -f ( 60 )] . 

8TO nOSBOJIH8T BlipaslrlT:& .f H \f" B BH;!le 

f = < R [ V - ? (Bo)] , h > 

LJl=<cR0[f-f<Bo)J,h > 
2.17 

3H8ll8HHH BeKTOpa 'Z ( '$) ' KOTOpoe onp8;!l8Jl8HO B (2.5) ,T,8, npOCTO 

npoeKIUIH V1 Ha uHoxecTBO X, • C ;!lpyrott cTopoau,Hs (2,6) BHTe

KaeT, llTO ~ c e > - peaynTaT npoeKTHPOBaBHH f aa JIBHelaoe 

1.rnoroo6paaHe 

_1 = { "i: i = f (0) 
7 

0 E £ti,]. 
2.18 

TaK KaK !t ,.c !1 , TO f /if) HBJIH8TCH TaKxe peaynTaTOM npoeKTBpo

BaHlrlH 'if ( 0) " Ha _MHOll8C'?BO !t . 
IIOSTOMy npH O =/ 0 

;\ --~ ....... I\ - ... 

rr = < f r 0 J - 'i c 1n , Ii. > = < cR fl [f < 0>- fr iJ J J , /2. > == 

== <CR. 8[f-ft0.)+-{?{6. )-f(3J)l, h > = tp-d, 
2.19 

r;!le Mli BOCilOJll,30BaJIHCb npaBHJlaMlrl (2.9) lrl (2.10). 
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1TB8pl1Qt8HHH I. H 2. !80p8MH HBJIHETCH CJI8;!lCTBBHMH Toro, q70 

no, 4/opuyne (2.I7) B8Dlll!HH p, lf HBJIHETCH mrnelHHKB ~YHKitHHW 

OT opToroHam.Hl,[lC KOMllOH8HT HOpM8JU,HOro B8K!Opa. qT06H nony11lr!Tb 

;!lBCnepClrlE f , BspasHU HBHO CKIUIHPH08 npOB3B8;!l8Hlrl8 (2.I7) 

_p = l f- 1 (iJ.JJ' KKR l, 

1r1 }tBcnepc1r1a f paBHa/2/ 

u/(f) == l.' R K~(K- 1r2'K1-RA = f Rl!!~ 

T~ :a:e nonyuu H 6rt (IJI). 

YTB8pl!Qt8HH8 3. T80p8Mli aenocp8;!lCTB8HHO BH'?8Ka8T HS (2.I9) Ir! 

aop11am.Ho1l ~YHKUHH pacnpe;!l8Jl8HlrlH B8Jllrl'IHHH If • 

Teopeua AOKasaaa. 

Teopeua 2. Ecn rHllOTesa lt-o HBJlfI8TCH llPaB}tHBOI, TO Be
.t, 

pOHTHOCTI, (noJIHym) Toro, qfo '[;' npe:awnaeT S8JlaHH08 lll!CJIO C ~ , 

1101:HO oneHHT• CJI8AJEll!IIIMH aepaBeHCTBaMI: 
00 t-' 

p {,c'2.~ c.t.J ~ ~ J e -1: dt 
C 

;!lJIH BC8X C >i. 1 H 

P { 1:' L ~ c 2. J ~ Jx j e -{" dt 
C 

}tJIH :acex '-
[ 6"q (p) ] c,_ >l. r (ln 4) !!lax u; (If) , 

0 EQo 

13 

2.20 

2,2I 



noKaaaTen~cTBo. Ra Teopew I BsTeKaeT, qTo ycnoBHoe pacnpe;ite-

neuHe cy1n11,1 f + If/ IIPH S8,1t8HHOII 0 onpe;ite.neBO CBepHol 

pacnpe;iteneHHH ;itJIH f c pacnpe;iteneaHe11 .i:tJIH 1/1 : 
. ~ y'- :{_;, l-'.t 

fp+y,(x/B)=~[ e-z<J'}- e- , dy 
7 

r.i:te s = 1 / uu; ~. IIo.i:to6awi oopaao11 Ha (2.16) u aeaaBHcH11ocTH 

f II oC nonyim11 ycno:suoe pacnpe;ite11eBHe .i:tJIH f + ;x:. B BH;ite 

yz (ryt. x.t. .. .t. 

fs> ~ ;x ( K I I) = s { J e -201 e - a-, dy + e -26'.je -k ~}. 
-"" . d 

IIoaT011y paauocT~ Ll (x I~)= f;,+.,, (x I 0) - fJ+a/x/ 0) 
PaBBa 

· x-t [ - yz r-~ 1 = ..:fr } 
A (x. I 0) =s e -~6-;- j e --n-a;. +<r1] +¥1:-dy j e - '-0 -t. ~ • 

Bocnouaye11ca coKpanteBBHII 06oauaqeBHe11 

a = V-ff ~ ft 
1 

2.22 
H H8.Ill!me11 t1 (X / 0) ll llH;ite 

z "" a'[! x } x-t. "" & 
Ll (x/ff) =Se-Ji.r { f e -2 lj-iM,~ +.1.a,va'- dy-f e -M., dy} == 

d d 
K:. X.t. 

=-Se -.w;.t. {it e ~ ¢ ( ad-x/ao,') -u;_ (/J ( d lo.:) j , 
r;zte 'f < u.J =< 1 /m J jexp {-t-J/2.} dt 

L( 

14 

I 
) . 

I 

l 
~ 
I 

f 
! 
i ,-

Ha11 ByxBa cyu11a 

CTllO 

~ ~,. x.t. 

9 (x /0) :;LJ (x/e) +.1 (-x/0)==Se -.1.u,,. {ct e~ /e'f>(ad -

-x/av/} + f/>(ad+X/au/j--ZG;<P(d/v;,) j. 

2.23 

Ha Toro, l!TO a.cl,,;. o > d /u.z ~ o, BhlTeKaIJT HepaBeHCTlla 

.t;,,. </>(ad +-x /av/) 1- ¢(ad -x /au,'')~ f 

1 ~ ¢ (d/v.i) ~ 1/.z. 
2.24 

011eHH11 f (x It) CHHay ;itJIH imaqeaHit x , llhlIIOJIHHllIIU1X aepaBea

exp {x.i/.iu..io/}~a.v';,_ 
2.25 

Tor;ita Ha (2.23), (2.24) H (2.25) no11ytIH11 

x'-
- I _I ___ e -:u,; 1 ( X f 0):;, -fJji' (.if U:, 

2.26 

BWICBHII CllhlCJl Hepall6BCTlla (2.25). OHO CllO,tHTCH K HepaB6HCTllY 

t 2. 

X u, o [ vi/ Ul t r.-2. ~ -;:;:T C.n f + -,_ 
1 V2 v._ U1 · 

2.27 

~YHKUH/l [ In ( f + l}} /:; - MOHOTOHHO y61IBaDmall qiyHKil,HH OT it 

;ltllfl 1: ;:. 0 • 8TO 11O3:HO noKaaaT:b, ecJIH BblllllCJIHT!, npOl13llO.ll.llYlO 

15 



d ( tn f-,+zJ) = _ _j__ ((11- ~) en_ (11-2)- S!.} 
dl z z:t(1+zJL' • 2.28 

BupaxeHHe B KBaJ(paTHWC CKo6Kax B (2.28) paBHO HYJID npH 1 =OH 

HBnaeTCH BOspacTaJOlliel1 ipyHKUHel1 npH '1 ~o • lteici:r:e»Tenr,Ho , 

fl {(11-1) fn {1+1)-:t] = t'n (11- 'i) ?- O. 

IIOSTOIIY i ( {n ( 1; :l) J~ 0 ,l{Jlli BC8X ;{ H 

en r-,.,.11 J I). &i {1+~, - 1. 
sup rt ;: (,.,m.. ~ 

ct r.., O ,.?,,o 

IIO5TOIIY ,l{Jlli BC8X X , BlillOJIHiiDlllHX H8paB8HCTBO 

x2 
ol +of ?- i, 

BlillOJIH8HO (2.27) H (2.26). 

2.29 

2.30 

Rs i:roro, qTo _p +'f' ycnoBHO pacnpe.iteneHo aopwan»HO c HYne

BhlM cpe,l{HHII H ,l{HCnepcHel rr/ +of. , nonylfflll npH llOIIO!IIH (2.26) 
xt. . 

:F.f'+~ (x /0) + ~+ae (-x/0) ~.h:(6',Z+ol) e -zc~l+tr/)t!l-01 e-z~ 

H BepoHTHOCU 
oo tl 

{ 
)(L .(,I ~ l 2" f --p uf + oi ~ c 0 J ~ ~ e 2. dt 

C 
2.31 

,l{Jlli BCeX C ;;- i . ltnH llOJIHOrO ,l{O~aaaTeJll,CTBa HepaB8HCTBa (2.20) 

HYllHO ellle nepemrnan cyMwy 6 ;- + ut 

16 

a/+ ut =<i'/(fJ + u/(11') == 

= II Rh. H 2- .,- ff c R 8 £ /1:i, = 

==f ( R + CR 1) lt' =#rI -c jj )l t == ff R0 l ,,: 
r.ite llbl BOCllOAJ,3OB6JIHCJ, llP8llHJl8llH (2.9). RB (2.31) TOr.ita llOJIYtll!II 

p{ i'" ~ c.t, 1 == P {cf:.:o± :>,, c.t.J =}P{~f~ ~c'il! }dJ{§J;;.J;. Je-(tt. 
><-o C 

IlO,l{O6HWI o6paaou ,l{OKRBWla8TCH O~8HKa (2.21). IlpH llOYO!IIH 

(2.29) nonyimu, q'fo us nepaBeHCTBa 

x:. [ i.. 

(]'2 +(jz ~ i ,- { ln't} J;[lflX %:-} 
I 2. 0€Qo :z. 

Bb1!8KaeT, qTO 

x .t.~ {!'/ + rrt u.., t.n[Lt~J, G}'" rri j = 
' o't <Tf ' 2 u," ot 

= :J.,a,;2.(f,9 fn [t U,1, rL] 

exp { X 2, /.z a, .tu/'} i, VJ 
a., >,. .2, • 

H "ITO 

Rcnom,syH STO aep8.118HCTBO B118CT8 c (2.24), nonyimll 13 (2.23), 

'q'fO 
9 (x/0);::,o 

T.e. 
f' ~ '-' fl, xt 

Jj't-OC (x Je) + Jl' .. ac. (-XI e) {,_Ii,- e-:rriJ+o-i). 
~.fl (<lf+ofJ 

IloaTowy 
_ oo tz 

p {-tl,'> c1 I 0 J ~ Jx, J e -1: dt 
C 
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;zim1 .Bcex § 1t ;ziIDI .Bcex c,.,;,; J. .,_ (/!n.lf)max[u!/o-f J • Ycpe;zimm 

noc.ne;ziuee uepa.BeBCTBO no pacnpe;zie.neHHD BeJIHIIHHH iJ , noJiy<mM 

(2.2!). 
TeopeMa ;zioKasaHa. 

8SJ1eqB.Hae: B c:nyqae orpauHqeuua ua napaueTpH npHueueume 'C -KpH

'!l'epa.11 auanoruquo cnyqaD, Kor;zia ue'!l' orp!lHHqeuHa Ha napaMeTpH, Tom-

KO .BU8C'!l'O .Bem1qau9 '{; .BHq&CJUIOTCll .B8IDl1D!Ba 7:;' no i_popuyne 
I 

(2.II). ECm! '1;; SKC pesyll'!l'aT '!l'aKHX .BHqBCJieHBit, ( H /'C~l<C I >,- i j' 
To,cne;ziyn ipopuyne (2.20),BHtmCJIHU HB'!l'erpan 

oO 2, 

.k.Lf e-t 
(.2.7i-' d;t 

/-Z:~,.-cl 
2.32 

npn nouoDtH '!l'a6.m1u uopuam.uoro pacnpe;zieneumn. Teu B nony,mu oueu-

KY cBepxy .Bepo11TBOC'!l'H Toro, qTo I'llno'!l'esa /t,0 .Bepua (H ecmt 

a'!l'a BepOllTHOC'!l'b Mana, rBllO'!l'eay cne;ziyeT O'!l'BeprHy'!l'»). 

IIOBH.11 1180'1'8.JIH ooe ranO'!l'88H B (2.II) ,llH1ll1Cml¥ HO.BOO asaqeHBe ;11.llil 

,z:;~KC B IHTerpan (2.32) OUOHJIBae'!l' B8PO.ll!BOC'!l'» oml6KB npH O'!l'6pa

CHBaHH rnno,esH /l 1 ( '!l' .e. q'f o ~ ( $) npa.BBm.ua) • 

EcJIII i.PYBKIUIB ?. ( 0) ' ~ (if) H8llHH8lBH, TO npH]tO'!l'Cll BX 

mtBeapB80Ba'!l'», T.e. BM8CTO Ma'!l'PBU f" 1 {; BOCllOXb80.BaTbCll Ma'!l'pH-
. . . - . :;. . 

~8Jll! npOBS.BO.JtHNX 110;0~01/f B 111)~;_~';' )II: 
§ 3. "l

2 -KpHepBit 

3.iteCb _Mhl 6y.iteM npm;ziepuBaucJI no•.Boauo:moc,il tex ze ooosua

qeunR, . qTo Ji· .B. npe.itt,QtyllleM naparpaipe. Ho ocuoBBaJI qacn .JtB.HHoro na

parpa~ 6y,1teT llOCJ!Ji1118H8." C~qaD. nBB8'1HHX rHllO'!l'88 C BOOrpB.HHOHBhl

JIB nap8JIOTPaMH. 

18·'.i 

n.llil yueubmeBH.11 o6aaHaqeuHit MH 6y.iteu HaablBaTD runoreay It.. 

rmnoTeaoit iz ({j) , a rHnoTeay 1l1- runoTeaon ~ ( $) . BI:lJlazemie: 

BeKTop op,oroua.neH rnnoTeae ffBJ, MH 6y;zieu noBRMa'!l'D .B cuucne op

Torouam.uocTH reoueTpiitleCKOMy ceMelcTBY J: ToqeK ?_ (OJ npH Bce

.Boauo:mwc auaqeHH.IIX 0 (8.Ha.nOrH'lHO ;!1.lI.11 i) ($] ) , OproroBa.lII,HOCU 

rHnO'!l'83 W 6y;zieM llOBHMa'!l'D .B cuuc.ne Op'!l'orouam.HOC'!l'H COO'!l'B8TC'!l'BYJJ-

1JIHX HM reoueTpHqecKHX ceueRcTB ToqeK. 

Bo.nbmHM .JtOC'!l'OHBCTBOM 1: -KpH'!l'epHH llB.lIH8'!l'Cll npOC'!l'O'!l'a BH'lfflC.ne

HHR, CBllSaHHaJI C HOPM8..1IDHOC'!l'bD pacnpe,1te.neHHH B8Jllflll!Hhl 

~ - -.! ~ 
1: = < ta - f ( 0 > , v ( ¢ 6 - f ( 0 ) > 

II R ["J (1>e) - ? ( 0) J ff 
: 

A A ~ 

= <V-z<e). R(~r<A))-er0>>> 
II R [~ <$0) - '7 (~>}II // 

3.I 

r.ite uarpHQa R (cu.§ 2) ecTD onepaTop npoeKrHpoBaHHH, nepeBO.JtH

DtHI BeK'!l'Op,Ha KOTOpHK OH .iteitCTByeT, B nepneH.itHKY.lIHP K rHnoTeae 

(rHnepn.nocKOC'!l'H) f (0), q'!l'o !paKTHqecKH CBO;!IH'!l'CH K pemeBHD (2.6)_ 
A -' 

BTopoe pa.BOH~~BO onpe,1tenH8TCll T8M I qTo '"ff - ? ( 0) .::: R ty -"€ ({}) ), TaK 

KaK f -,j (0) yze opTorouam.uo p(B} , H RR=R (2,9). Cne

.itoBaTe.nDHo, -r; ecn cKa.1U1pHoe npoHaBe.iteume BeKropa "ueB.11aKH" 

r -v ti) H 8.ztHHH11HOrO B8KTOpa - //t/ 1 Op'!l'OrOHSJIJ,BOrO rlllllOT888 
rj_(ff) , r~e 

- ~ ,. 
!z = R (~ (~) - ~ /0)). 3.2 
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Hop,.iaJII,HOCU pacnpe,1teJieHllll 'C CBll8a.Ha C reu, qo:o B6K'?Op £ 88.BH

CIIT JillmL OT COCTaB~IllltllX. -V· 1 napaJIJmJILHWC r1tmep1IJIOCKOdTH f_ (0) 

11 opToroHam.HLtX K It . · . 
06H'lll0 B6KTOP A, npHMepHO HalipaBJieH B C'?OPOHY Ha.HCSom.mero 

paaJlllqHH rHIIOT68 1 ll f • 1: -KpHepHlt IIOK88W3aeT 1 HSCKOJILKO 

CJiyqaltHO OTKJIOH8ID16 8KCnepHM6HTa OT rllllOT68H ll 8'?0M Ha1IpaBJI6Hl4ll 
2 ' 

(ll OTJIHtffle OT J -Kpl4T6pllll, KOTOpH.lt cyMMl4pyeT llCe COCTaBJlll!OlltH8 

omH60K, aaTeMHllll HaHC>OJiee B8.l!tHYil ,ltJlll CpaBHeBHll rHIIOT88 HH~opuaru,m). 

·. 0,?tHSKO, Hanpm1ep, ll CJIY'llae OpTorouam.ma: rHIIOT68 1('P) ll 

7f. (0) B6KTOP. Ii OpToroHaJieH o6eHM rl41IOTeaaM. ;!leltCTllH'f8JILHO, OH 

opToroHaJieH rnnoTeae r[ (0) no noc-:poeHHD 14 opToroBaJieH 1 (¢) , 
-,,.. I\ ... I\ 

TaK KaK llBJlll6'?Cll llltH6ltHO.lt KOIIC>HHaru,ett ll6K'?OpOll v(4>q) - ,Z(0) ll 

(I~R){~ ($8 )-p {§)) , OpToroHaJILHLIX ~ (<P) • ECTeCTB8HB0 1 tJ:TO Ta-

KOi BeKTOP HHKaKoro OTHomeHHll K paaJIHtJ:Hil rHIIOT88 He l!MeeT. ECJill 

paccTollHHe ues.ity nenepeceKaDII!llMllCH rnno-:eaaun 11a.xo, a iJ JielltHT 

BCS~aH 0,?tHO.lt H8 rHneplIJIOCKOCTeR H B,?taJIH OT OCSJiaC'fll CKP81I!l1BaHHll, 

~ 6y,1teT uaxo .itJIH oCSeHx rnnoTea .itaze Kor.ita .JL peaKo paaJlllqng. 

Ilo STOL! npHtJ:HHe llteJiaTeJILHO Hueu B08MOJtHOCTL lCOI:ITpOllll MOlllHOC

TH 'i -KpHTepna, a TaKllte KpHTepHLl, pa6oTaDII!lltt T8JI, r.ite rr; -KpHTe

pHR OKaaW3a6'? ( J -KPHTepHtt CJIHmKOM rpy,11;oeuox ll TPY.ltBO COIIOCTaBHJI 

C '7; -KpHT6pl48ll). 

BIIOJIHe eCT6CTll6HHOtt l1BJlll6TCll IIOIIHTKa 88Jl6HHTL B ~OpMyJie (3.2) 
A A ~ A 

B6KTOp ~(<Po) - ? (0) ll6KTOPOM ~ (¢) - r/_ (6) 1 C 06]tHHl1J)IJtHJI 

oueHKH 8KCnepHMeHraJILHLtX ll6JIH'IIHH no rHIIOT688JI 11a H lt1 • Srot 

lleKrop Bcer.ita, no nocrpoeHHil, HanpaBJieH ll cropoHy HaHC>OJILmero paa

JIH'IIHH rHnorea. 

OCSoauatJ:Hll " " 71: = R (~ C <P) - rf (0)) 

20 

I\ 
H 'i= <y-'i/(0),i> 

II it/ 
3.3 

K coxaJieHHD, pacnpe.iteJieHHe lleJIHtJ:KHH t. ue l1llJllleTcH TaKHJI npo

CTHM, KaK Y 'C-, U TpeCSyer cneitHallHOrO HCCJ16,lt0lla.HHH. 
A ' I\ 

BeKTOP i = R{h<PJ- rrOJ] 0Jlli6.!Cll nepneH]tHKyJiapou, OIIYD16H-

HHU H8 '?O~B, Jl8Z8,Jllett Ba rHIIO'f888 ~(<P) aa ranoTeay ~(0) • Ta

KBM o6paaou, OH 8aBHCH1' (npHrou Jll!He.ltao) mtmL o-: m creneHe.lt 

CllOC>O,?t!,1 rHl10'?88H °J f ~) • To-ecn UO:&HO Harntcau 

z = cx'o eo + t ol;_ (if) ei, 
i.=1 3.4 

r]t8- el - e,1tHHHqu1,1e ll8K'?OpH, HOpUHpOllSHHHe ll cornaCBB C (2.4). 
BH60pOU CICT8UH KOOp]tlHST JIH JIOZ8JI .ito6BTLCH1 tJ:'fOOH el 6HJIH 

oproroHaJILHH ]tpyr ]tpyry H OCTa.JU,Hl,IJI KOJIIIOH8HT8JI H8llll8KB 
_,. ... n-1 • -

y-1/(Bo) =?-xi eL , r.ite XL - HOPJlaJILHO pacnpejeneHHH8 l38JIH-
PO 

tJ:JIHH C 8]tllHHHOlt ]tHCnepcHel II cpe]tHHU,paBHWI ayu. B 'lo ;zia,ityr 

llKJia.it JIHU KOJIDOH8HH 1/ - tf (Bo) , He oproroaau.HHe K 'i_ u, 

one.itollaren:&ao, t =-oloXo + 'l;~Jy)xl. BepmHHa lleKropa 11 }11 ne-

pe11e111aeTOH1 B no.itnpocrpaucr:ae paa11epaocu m. t- 1 • Iloatouy BKJia.it 

ll l Mory,: ]tSTL He 6onee, tJ:8)1 m+1 

cJ1y11alHoro ■yua j - rj (&;) , ,.e. 

'l 
m - -< ~ x.,_eK :l> 

ke.!1. ' 

iii l 

HeSallHCBJ,lall KOMIIOH8HTa 

3.5 
Mo]tyJIL npoeKIUIH ll8Ktopa He MOZ8! npelllillla!D YO.itJJIL cayoro ll8KTOpa. 

Ilosro»y 

m :i zz ::- L. XK. 
l<:O 3.6 
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2 . . ~ 

TSJtHII odpaao11, 't pacnpe.IteJieHo He xya:e, 11e11 ;rm., • IIpH 

STOii HaHxy.Itmee pacnpe.IteJleHHe nony11aeTCll IIPH CHJlliHOtt KoppeJIRIU!H 

l H X o, '. .• • '· X m_ • Tell He 1'6Hee, IIPJ!HaR KoppeJIR~ll. H8B031lOUa, _ 
~- ·- ·., .. ' . ·~ -+ , ' . .. . . ' . . . 

TSJt KaK y BeKropa ft. _ JIHmI> _ m. CTen_eHel CB_odO.llH. IIpH cl. B (3_.4), 
-- ,_, ' . ' ·. '2 . , ' ;, . %. 

paBHO!I Hy JIil, pacnpe,lleJieHH_e _ ?:_ 11e xyze, 11e11 ~ . • -Zm -pacnpe-
. ' - '. , .. '+ .._ . /Tl. A, 

.ll6Jl~HH6 ,l!0CTHUII0. ECJIH l He KOppe.mtpOB8.IIO. C Xo, •:• ,Xm ,. TO Z 
• 1, 

pacnpe,?te~eao KaK :( 1 • 

(3 .6) yze II03BOJ1.ile1' K_aK-TO HCJIOJlliSOBaTI> z."" -KpHTepHtt. Bhlll:HC-:-
• ~ 'i' ; • : , . -

JI8HH8 ~ .Itaze IIPOllle, 11811 i;n Mozer npOBO.llBTI>CH O.llBOBpe11eHBO C 

BH11:HCJ18HJl611, '(; • 

JierK

0

0 BH.Iten,. IITO HanpaBneaHe BeRTopoB i B (3 .3) H l B 
·•,i . . ' ' . 

(3 .2) ~~HllHO B8CI>Ma_ CXO~HO. a_a BCKJlllll8H_B(;lll p011TH;, OPTOfOHaJlI>HHX rH-:- i 
. ,· . .. £ -

IIOTeS • IlOSTOIIY 1 8CJ1JI BeJIHtmHa 't 8aY8THO 60JI:&me 1 . 11811 'C ,_ 1 TO . . ~ . .. ' 0.. . , . 

8TO IIOZ8T_ CJiyzHTI, yKaaauHell Ha rpy.llHOC?H .llJlH 1: ~KpHT8PHH. B STOii 
\:, . ' \... 

CJlyqae IIOZBO HQIIOJlI>80Ba_TI>_ (3,6) 1 ao, KOH811HO~ 11uepeCHO oneBHTI, . ' ' . -.- ; . , , , ... , 

pacnpe,lleneHHe T011Hee. 

IlOCTpDHII CHCT8IIY . B8KTOPOB e. , e1, ... , em, ... , em• q, 1 OPTOHOp-

IIHpOBaHBHX TaK, 11Todhl e. '4H~ aanpaBJieB B,llOJlI, JIHHHH Kpar11almH11 
' ,. ~ '; ., ' . 

odpaso11 C08,llHHlllllll81t rHII~T83hl, lm ., , .. , , e m,o,. < JI8ZallB ,B rimepIIJIOC-. 

KOCTH f (0) , a e,, .... , lm dhllIH odpaaOBaHH opToroaaJ1HSaIU1e1t 

K ·i, em+1 ' ... , lm+q, KOOP.ltlHaTHoil CHCT8:W r1111epIIJ10CKOCTI 1(cp). 
B Ka11eCT~ H81l8.Jia KOOp.ItBHaT BHdepell T011XY rBIIOT88H ,Z {CJ),. 

dJIHsaitmyJD K V ( Z/5) • Torita 
- m.,.4, 

· 'x ""doe-,,+ L xi( R2 cl)eK. 
1<•1 

Jf) 
3.7 

lf) 3.Itecz, R '2 = R • Cv =I-Rv- oneparop npoeKTHpoBaHHll BeKTopa aa 

rHIIOTeay 1 (4>). 
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l(ei!CTBHT8JlI>H0 1 IIPH IIOCTp06HHH i KOMIIOB8HTa XK e,: npOeKrHpy-

8TCH Ha rHIIOT6Sy ~(¢) 1 T.e. CTPOHTCll Cl)XK eK. • KOIIIIOH8HTa 

C'l)X,c el( ' opTo.::oHamaaa '"il_(OJ I r.e. XK-R'IC.J'e,: ,.?taer npHpa-

lll8HHe BeKropa :l • no nocrpoeHHll 

:f =- io r R '? C ~ ( 'y - f ( 0.) ) . 
IIpe.ItcTaBJIHH y - ti_ (if.)· ~ x,, l.c , Mil yBH.ItHM, 11To JIHmI> c II R? 4, .ItJIH 

K 2 O, , , • , trl .,_ tj, MOryT OKaSaTI>CH H8HY.718BWIH (.ItpyrHe e" op-

TOrOHaJlI>Hll K rHIIOTe 3811) • 0TM8THII T8Klle I qro R 'l C,; 1!,c_ ocraeTCH 

JlHHeiluon KOlldHHanHel JlHmI> e., , e. ' ... , em ' TaK KaK R 'l C ~ e~ opTo

roHaJlI>HO K 1f. (&} H I cne.ItoBaTeJI.bHO, K l1e , napaJIJieJII>Hllll ~ (0) • 

Ecmt rHIIOTe3!l HlleD! Odlll:l:'le TOllKH, r.e. nepeceKallTCH 1 e0 He 

TpedyeTCH. ltJIH 8,llHHOOCSpasHH ero IIOJtHO BBO,llHrI, C HYJ18Bllll ot. 0 • 

(3. 7) 11000 el!le ynpOCTHTI>. Bpalll8BHeM B6KTOpOB e,,,,.,, .. , ,£,,,,q,, 

,l!odI>eMCH, IIT06ll c'\) lm+1' ... ,c.,, lmHt, craJIH oproroHaJI.bBH (H8KOTOPH8 

HS HHX 11oryr .CTaTI, HYJ18BHIIH). l(JIH STOro Hall C.718.ItY8T YHHrapBWIH 

npeo6pasOBaHHHIIH cl JtOdHTI>CH, 11T06H -~ "'~ 
I < c.,, ~, e.., cv d"t ee > = .L dji. c1..,,t, ci.f. = cft )k. 

l,l:m,., 1..,e,:,.,,,,., 
r.Ite 

Cle = < c.,, ei. , c.,, le>' 
ro-ecr.b aa1,1 HyzBO HailrH C06CTB8HH!l8 B6KTOP!l CH1111erpH11B0it llaTpHnu 

Cle 1 11TO BC&r.Ita B08MOUO. 0.ItHO:SpeMeHHO ,llJIH HOBHX tt,,, ... em,q, 
6Y.?t8T C ~fr. 1- ej IIPH j :f k. BBH,l!y C v C v = C v cornacao (2 .9). 

lie, JtJIH le=,,, ... , m BH6epe11 1 opToroaamtaya aeayneBue C.,, e.,c,m 
K l,.:,,., , raK 11To 

- cv e<.," = t"- e"' + t,c,,,,e"'"'· 
OHH OKazyrca TaKE8 OpToroHaJlI>Hll MeJt.ItY codon B 

e1<,,.,,1lJ-•m H C.,e .1.e.. npH k;j 
v k•m J m 
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qTo6u He B08HHKaJIO npOOJI611 C Hyuepauuea BeKTOpOB npH tj, >m, 

CJie,nyeT paCCTaBHTI, BeKTOpll em,,, ... 7 e,,,,q, TaK,· tlT06ll B8KTOpll, 

,nmi KOTOPWC C -oJ ek. = 0 , HU6Jili UaKCHMam.Hll8 HOUepa. 

ECJIH OK8lt6TCfl, lJTO tzHCJIO HeHyJieBUX: c./,K . ueH:&llle 111. (KaK, 

Hanpmiep, B cnyqae rn > q; ) , TO C v ti< cne,nyeT ,nonoJIHHT:& opToro

Han:&HUMH K HHII H ue~.ny co6ott e,nHHH:illillUH BeKTopauH ,no noJIHoa CHCTe

llll BeKTOPOB B rnnepnnocKOCTH ~ (if) • OHH Ee .nonOJIHHT opTOHOPIIH-

poBaHHYIO CHCTeuy Beu op OB e K .no m + {j, +-f ( C j' 1e,PaBH!lllH HYJID). 

BeKTOpbl [m,,' .. , ;f,.,~'f' 6y,nytzH cnpoeKTHpOBaHbl Ha 1 {qJ )H o6paTHO 

Ha '2 (0), He ueHHDT aanp8.l3JI8HHfl. B Hamett. Cl:!CTeJJe KOOp,n1rnaT nocTpO

eaHe BeKTopa i B (3. 7) UOEHO B8CTH IlOKOMilOHeHTHO, Il0Jl:&8YHC:& ,n:ay-

11epaott reoueTpnea. K npHuepy, Ha. (3.8) cne,nyeT R,/v e.K,m='t,,,]"-. 
BcnouHHM TaKEe, llTO uu :au6palili ay11epaun10 lie TaK, tzTo npH 

<t, > m l'I m .:: k ~ q,, - C ~ ll'i. = o. 
TaKHII o6paaou, 

i =<:x.o e,, + f {o(,,._X,c 1-o(,IC X,c,-,n) l/C m 3 9 r:.:r -,.m ~ • • 

B ,nelCTBHTeJI:&HOCTH ~eEJtY K08(M>HUHeHTaMH CX.1e H o<.1c,.,,, cym;eCTByeT 

c:aaa:&. rrycT:& yron ueE.nY :aeKTopaun l~ H Cvl'1e ecT:& 01c: • ITycT:& 

TaKlle cuem;eHHe v- ec0) :a.non:& lJC. ecT:& Xie , a BJ(OJI:& l/C.+m. ecT:& 

X ,c + 
111 

• K KaKHII 1'1811eH8HHflll B i npn:ae,nyT 8TH cuem;ewrn? cue-

m;eHHe X ,:.+m npHBe,neT K CM611{8HHll oueHKH '~ {¢) Ha X IC (»j 0,c. ' lJTO., 

B CBOll ollepe,n:&, npne,neT K CJl611{6HHD l Ha BeJIH-«mHy X/(,Cl)-50/(Sin!Jke,.,,,. 

C11e1ll6HHe Ha J( ,c. B HanpaBJieHl'IH l1c. npn:ae,neT K cuem;emu> 2 ua :ae-

JIH'llHHY X 1e. S-irz'-0.c. e /(. . TaKHY o6paaou, 

ol;: =sirlBc. ; olum =cos/A ,sin&tc. 3.IO 

- -+ ,,_, -

~ - '( (0.) = L X,dc. 
IC•O ' 

3.II 
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oc0 X0 + &-,X.,(O("'X"'+o(, • ..,(K~,,.,+)3")) 
"l·= r ... .t.• ot;; + ?; (ot" X,. +ol,.,,m (Xt:,m+J!nc.)) 

3.I2 

r.zte X ,c.-Hopuam.Ho pacnpe.zteneaaue He88J3DCHKble nepelleHHl:le c 8JtHHHll-

uol ,nucnepcueU H cpe.ztHHY,P8l3HWJ nynm. ~1c. CBfl8aHl:l c nono:eaue11 

TOllHoro pememui: 1 (0o) H aeaanecTH!l. 

B1:Ipasem1e (3.!2) yze cpaBllltTOJI:&Ho npocToe H uoxeT 6uT:& HccJie

;n;oBaHo. Bee Koa(M>HIUJOHTl:l (3.I2), aa HCKJIIlll8.IU18H }'1e. ,voryT (11:lTJ, 

Bl:l'IIHCJIOHl:l ( ~~ uoryT t1aT~ oueaeau). -

,llJIB cpa:aueHHH uo:eu llUpasHn ll TeX Ee T6pllHHax . :S8KTOp £ , 
ucno;iu,syeuuit B 'l 

I= CXo eo + f Qx,f},:, ,9i,n(l,:, (o{,Krrn-t}1<.)t,;. 3 •13 
Jc..rt - -------

0.1tHH,H8 DOSHO.W:WC CIIOCo60B mcnoru;soBEµIHfi (3.I2) -3?0 oueHKa 

ero M6TO]t0)1 YOHTe-Kapno, qfQ ll8 CmimKOM TPYJ.t08UKO BBH;n;y npOC!OfH 

Bllp8Z8HHfl. 

Ha (3.13) n (3.I2) :an,nuo, tl!O h., H I BOC:&Ya :.1ano OTJIH-

llaDTca, eCJIH ll8JIHK XOTH 6H 0,JtlIH 28 napa:.ieipoB ol O JIJIH }I<. 
a,coOTB8?CTB8HHO, pacnpe'A8Jl6HB8 ll8Jll!lllHH · z~ C!peMHTCH K pacnpe-

2, 
;n;eJieUHll '[; 1 ? .e • K .A 1 • Trutlll,f oopasoll ,t1om;D111e 8HatzeHHH Cl(._ o H 

jh. npxDo.ita:r K yue:iu,:wmu:i ,n1cnopcu i..t, • O.iiua.Ko, KaK MH BH.zten 

paHee, uauue, HanpHep, clo • B. npHJ1tt1ne .iionycKaeT yxy,1tmea1e 

pacnpe;n;exeuHa i L ( .,r:,, :s»ec!o ..J.z,,, ) • Ko.1temip0Bamae pacnpe

.iieJ1ea1a (3.!3) 116?0,'l(OU MOH?e-lap:a:o IIOKaauo, llTO .iieSc?BK?6llHO, 

np1 ae CJIXDIKOY d'onmu auaqenu ot.. pacnpe,'l(e:a:eue aecxo.11Ho 

yxy;ztH8?CH no CpaBHOHHll C o(,o =0 • C ,'l(J)Yl'OI C?OpOHH,JIO,'l(C.llllJ)OBSllJl8 
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noKasano, 'CITO ~ :1,-pacnpe;zi;eneHue npn ayneBwc do H foic xopoao 
)., 

OU8HHBaerca ..J -pacnpe;zi;eneHHeY (B006~e roBOpH, C ;zi;po6Hllll 'CIHCJIOY 

CTeIIeHeil CB060;ztli), a noa»neHHe HeHyJieBWC ~o H .f3,c. He yBeJIH'CIH-
fl, 

Baer 'CIHCJIO creneHeil CB060;ztli oueBHBaD~ero J. -pacnpe;zi;eneBHfi 6om,-

me 'Cl6U Ha e;ztHHHey. 
2, Hcnom,aya oueBKH ;ztHCII8pCHH 't B B.CHUIIrOl'Hlt8, Il0:ztllP8.l3JieHHHe 

' ~ Ba HeacHl!IlrOTHll8CltHe BapHaHTH, nepeXO].tfi!!Ul8 B ..J -pacnpe;zi;eneHHe, 

y;zi;anoc» llOJiyUT» CJI8:ztYDDtft8 ~opuyJIH: 

8 = fl (!/;/'l>u•+ J,{f /ZJ1, -2 (jf'llut 

0'" :L m .t. u = (?oc'.K) + i +olK,m 
m ~ .t. :1, 

l = L (o(,K:. + ol/C+m) 
1 • 

m .i . :i, 

Du= L (2ol1e. +oc/C+m) 
1 

'" ",fl, 2, .i, -Dl, =1- L col/C + d/C+m) 
1 
m 

Du1.=:l Lcl.c (ex; +ol!+m) 
1 3.14 

3:zi;ec» S - tmCJIO CT81l8H8il CBOOO;ztli OU8HBBaD~ero J(~pacnpe;zi;eneBHH. 

B npHHUHIIe oueHKa (3.14) uoaer 6HT» c;zi;enaaa H 6ea npeo6paaonaHHa 

CHCTeYH KOOP:ztHHaT, raK KaK JIBJIJleTCH ~YHKUH8il H8KOTOPHX YOYeHTOB 

tmCJIJITeJIJl H-sHaueHarena (3.12), a cne:zto»arem,uo,H (3.5) • 

B cnyqae sa;zi;a'iH c orpaBH'CleHHHMH Ha napauerpu BupazeHHe ;zi;na 
A a ~ 

7, ~ He M8HJiercs, ( ~ ( 0) H ~ (<p) 80T8CTBeHHO aaueBHDTCH Ha "if (0) H 

~(<P)). OueHKa (3.6) ocraerca cnpa:.iie;zi;mt»oa. neran»Horo auauaa 

~L-pacnpe;zi;eneHHa, O;ztBaKO, B STOY cnyt1ae He llPOBO;ztBJIOC». 

Sauell8.HH8. KaK BH;ztBO, TO'CIHafi oueaKa -iL-pacnpe;zi;eneHBH ;zi;o

BOlU,HO aatpy;ztHHTenua. Iloarouy npH6eraT» K Heil Hueer CMHCn'JIBm» B 
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Kpai\Hmx cnyqaax npu z 2, >> i; a- • rpy6aH xe oueaKa YOEeT llpH-

necru K 6onee cna6WI peayn»rarau, qey 'f; -KpHrepna. 
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