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0~6HKB KHH6M8THqecKHX napaueTpOB qacTH~ THZ61166 3116KTpOH8 

Oy~eu no11yqaTL 1 HCXO~H H3 Tp600B8HHH M8KCHM811LHOCTH 0600~6HHOl 

WYHK~HH npaB~ono~o6Ha111: 

rz (wlo, '2:) = (ZJifln-rr(1.exp[-i_wr.2-'· w] 

r~e 

w = 

y- < Yul:)> =.1 y 
Ll 

t 

(1.1) 
~ 

Y- n. - uepH!il B6KTOp HSMepeHHl ~- KOOp~HHST ToqeK H8 

TpeKe' < y) - B6KTOP cpe~HHX auaqeuldt ~liH y ' el; E R ,.,_ 

KBH6M8THqecK06 npOCTpSHCTBO, ~ - B6KTOp napaueTpOB (cxy-

qaiHYX yrxoBYX OTKliOHeHHl Ha-as uuoroKpaTHoro KynouoBcKoro 

p8CC6HHHH), t - B6KTOp napaueTpOB (cxyqalH!iX H8M6pHT611LHiiX 

OmB60K B ToqKax ua TpeKe), L - KOBapaa~HOHHBH uaTpa~a, HBH!il 

BB~ KOTOpOI nonyqeH B/1/. fipHqeu, KBK BH~enH, ~ flOliHOCTLm 

~npe~611H6TCH 88~8HH6M M8TpH~ H8M6pHT611LHiiX OWHOOK ~~ B 
L 2- 9- J) 9s "'Bs (e E Rm, f:t,E B Haqane ~ 4-.f nepa~IIIH no IIWI. llpa 

YCliOBKH, 'liTO H&q811DH8li rxnOT888 (eo € R m) npHH8~116UT 

~OBOliLHO U81101 OKpeCTHOCTH H6H8B6CTHOI TOqHoB rRnOT63W, IOC

fl011L8y6MCH/2/ nHHeapaaa~ael < Y> no uanyu nonp&BKSU K HCKOMYK 

napaunpau 

< Y ( e") > = 5 (a/(-, J · .1 eiC + J-1 ( eiC-I > (1.2) 

IJIC CIIC-~ /J/C CIIC-i {t:~l(-1 ()K:-1 JC-1; 
r,lle 17 = u + .1 17 u = v <:> ., 1 ) :z.., .•• , vm - BHaqeHHH KHH6-

K8'fBqecKHX napaueTpOB B K-1 HT6p8~BH; 

3 ( 8"' -I) - M8TpJill8 COOTB6TC'l'BYmlll6rO HHTerp811LHOrO on epa-
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TOpa/Z/, B~qHcneHHBH npH 3HaqeHHflX HCKOMUX napaueTpOB B K-f 

HTepB~HHi }1 (BK-I) - BeKTOp (CTOH0e~), KOTOp~~ onpe~eHHeT 

OCHOBHOM BKHB~ B .t.. Y '/ , 06yC110BJieHH~tf HCKpHBHeHHeM TpBeKTO

pHH 38 cqeT MBrHHTHOrO flOJifl, B~qHCJieHHHU npH 3HaqeHHflX napaye

TpOB B K-1 MTepBUHl1. 

~BJiee BOCITOH:b30BBBWHC:b peayHhTBTBUH/I/ H HeOOXOAH~MH yc

JIOBHflMH MHHHMYYB KBB~pBTHqHoV. WOPM~ B flOK83BTeJie 3KCITOHeHT~ B 

(I. I), llOJiyqaeM cne;l\yiOIJlYIO CHCTeMy :J.n t- m H60AHOPO.z1H~X JIHHe~

II~X ypBBHellH" (ypBBHeHHa npBBAOflOAOCiHH) OTHOCHTe1IbllO Oi..~eHOK 

B6KTOpOB ;B.t: 
1 

3, t 

Q .;e" + [ R E: Jr . .1 -r [x::,~f.f = [K·Ef [Y-;1] 

{ R • 2 }·Me + 

] 

.---.. 1(. 

[X~ ·LlB t-

F. ..1 

RT • .1 

rAe BBenH 0003HBqeHHfl 
~ ...... " 

_,_ R ·l=R·[Y-?!1] 

+ f.;:..-~K] • E.= K · [ Y- H] 

,...., T ..... _, " K -1 _, T 
Q=::..·K·:::.. ;R:;I-·.t,L" ;F~.u.L"+R·K·R 

[ "_, J _, 
K = II 2 -12 L ".u.L 0

:/./ L. 
J 

a TBKlle Bocnon»aoBBIIHCI> uaTpHUBMH 1~ , 1z L , H L , 
T~ KOTOpUX HN6~T BHA/3/ 

_ ~ { x/··(3Xi-X;), i"i,j=1,:l., ... ,n 
L. .- ~ ... 

II LJ 12 XJ·(3Xi-Xj), J~L,L=1,2, ... ,n 

tl{o, J>l-
122..,{2f/ 4s r xd - xJ _,) (ZXt -xi -xi_,) , i ~ i 

_ ~ { 0, I i.- d I > o 
2'1-ii- z x,--xi-1, 1.,;i=J~n. 

4 

(!.3) 

(!.4) 

aiieMeH-

(I.S) 

t I 
f, I 

l 
rlf 

B (I. 5) X - B0CUHCC8 KOOp,IIHHBT~ TOqiCH HB TpeKe l 

I it I :~. u~ ... p2. 
Hoa CHCTeue Koop~HHBT , Os =Ct111st ~ _ r,1le /<1 

MBCCB H HMITYJI:bC/4/ qSCTHU~. 

llpH peweHHH CHCT6M~ (I.3) BOCflOJIL3yeMCfl OCHOBHUMH 

TBTBMH/3/. ilOCJie rpOM03,1lKHX BHqHC1IeHHH flOJiyqaeM 
-I .........- {,_,r [ J-1 ,...,} [,_,r ]-'} [ ) L1 fl( = .:: • ,3'2.. +, L :::... . ::, . £./i.. + II l . y- H 

3 = R- r. [ K - ,, L. -I J. G · £i'y 
( 

l = G · L · L. _, · L1 Y 
3 3 , 1 

r.z~e G =, L. ·L3 2. +, 2.T'; iY= Y- M- 3 (&"'-~). M~ 

Kax cne~yeT H3 (I. 6), o0061JleHHSH M0,1le1r:o (I. I) npHBO~HT K 

Ul6HHUy/S/ OUel!KBM KHHeMBTHIIeCKHX napaYeTpOB, COBITBAS!OIJlHM 

01.\eHKBMH, IT01Iyqei!Hb!MH B 11 KJIBCCHqeCKOit 11 M0,1le1IH/5/, B CJiyqi 

HeHHO napaYeTpH30BBHHHX rHllOTe3. 

J1pH STOM peweHHe i&"' J '[ 
) ) ' a TBKlll:e MBTPHL\8 

BeKTOpa t1B~ T.e. [2:r·{3,L+,'l.T'·3f' npHodpeTBIOT IT] 

8H81IHTHqecKHH BH)l, 6CRH B0Cfl01IL30BBTLCR ll01Iyllel!Hb!M B/3/ I 

CT8B1I6HH6M ~RH " 
II L 

H ,-, 
11L 

0CTBHOBHMCH HB HeKOTOpb!X OT1IHIIHT61ILHb!X OC06eHHOCTHX 

HHR (l.6). 

Bo-nePBHX, oueHKH BeKTopoB ..1 H E. , nonylleHH~e yxa 

BUWe CflOCOOOM, OORB~BIOT ~W6KTHBH~MH BCHMflTOTHqecKHMH CBO 

UH. Ha CBMOM Ae1Ie, eCJIH npe,IIITOJIOlii:HTL, IJTO H3Me~eHHfl Be,1lyT 

C B6CO.UIOTHOH TQql!OCTDIO, T.e. ~ =:- Q 
H 
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B (I. 5) X - 8ClC~HCC8 K00p]l.HH8Tbl TO'QI(H H8 TpeKe B Bb10p8H-
/ !r I :t M~+ pl. 

no.li CHCTeMe Koop]J.IIIHBT , Os =C/JI?St ---p'f • r.n.e M , P 

M8CC8 Ill IIIMnynLC/4/ 'Q8CTH~bl. 

TipH peweHHH CHCT6Mbl (1.3) BOCllORLayeMCH OCHOBHUMH peaynL-

T8T8MH/3/. ilocne rpoM03]l.KHX Bbi'QIIICR6HHH nonyqaeM 
-I 

~ [.-.T 1-1,--,) L...,T ]-') [ 1 L1 (11( = ::., • [.,L.. +, '2:: ::: · ::, • [JJ L +" 2 · Y- J1 

3 = R- r. [ K - ,, L_ _, J. G · t1 Y 
(1.6) 

l = G · L · 2. _, · L1 Y 3l ,, ., 

r,lle c; =" L. · L3 2. +,, rT'; to.Y = v- M- s (e/(-'J · iB~ 

KaK cne,lly6T :113 (I.6),o0o0~eHH8H MO,l\6RL (1.1) npHBO,l\HT K Hecue

~eHHlll/5/ 0~6HK8M KHH6M8TH116CKHX napaueTpOB, COBil8]l.8lO~HM C 

o~eHK8MH 1 nonyqeHHhiMH B 11 KR8CCirf'Q6CKOit 11 MO,l\6RH/ 5/ 1 B cnyqae mi

HeHHO napaMeTpH30B8HHbiX rHnOTe3. 

llpH STOM p6W6Hirf6 i&" j' t 8 T8Klll:6 M8TpMU8 OWHOOK 
) ) ' 

B6KTOpa £8~ T.e. [~r·{n'L+,2.T'·cF' nplrfOOpeTBIOT npocTOti 

8H8RHTH'Q6CKHit BH]l., 6CRH BOCilORL30B8TLCH nonyqeHHbiM B/3/ npe,ll-

CT8BR6HH6M ,l\RH f/ L H ,-1 
11L 

0CT8HOBHMCH H8 H6KOTOpbiX OTRH'QHT6RLHhiX OCOOeHHOCTHX pewe

Hir1H (1.6). 

Bo-nePBbiX, o~eHKH BeKTopoB ~ H c , nonyqeHHble yKaaaHHhiM 

Bb1W6 CllOCOOOM, OOR8,l\8IOT S~~6KTirfBHhiUH 8CHMllTOTH'Q6CKHMH CBOMCTBB

MH. Ha C8UOM .n.ene, eCRH npe,llilOROlll:lr1TL 1 4TO lr13Me~eHHH Be,llyTCH 

C 86COUIOTHOH TO'IIl!OCTLIO, T.e. 2:: = Q 
33 
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- e,l(HHHqH&H M8TpHq8 , 

.-- -T [ ._..-'] ~ .1 =R · K-,L · LIY / 

(I. 7) 

CT8HOBHTCH ~yHKqHel TOHLKO KYHOHOBCKOrO CTO

XBCTHlleCKOrO ~8KTOp8 1 KBK H CHe,l(OBBHO OXH,1(8TL. 8TO~ OU6HKOH 

UO~HO BOCDOHL30B8TLCH ,l(HH 11 rpy0oro" 06HapyzeHHH H3HOMOB 1 no-

CKOHLKY MBTPHUB 

'tleCKH£! BHi3/. 

R-T. [ K- 2. _,] 
II 

HMeeT npOCTOl 8H8HHTH-

EcnH paCCMOTpeTL cnyqal npe,l(eHLHO QOHLWHX SHeprHH 1 KOr,l(B 

f.im "'~ 0
1 

TO, K8K CJle;tyeT H8 (I.6) 1 (I.4) 1 (I.5) " ~ , 
8~-o 

-. 

_, 
fim R-r.[K -, r-·r , L.. · L3 '2: +" "i.] -> o 
9$"'-o 

eim, L: ·[ 33 'I.+, L. F' · .n :L ·, 'L_, > E 
8~-o 

Cne;toBaTen:&Ho, oqeHKB J =0 , oueHKB Z = ,1Y , 
BeCL myY OOYCHOBH6H TOHLKO H3MepHT6HLH~H OWHQKBMH. 

...-... 

(I.B) 

T.e. 

BO-BTOpi>IX 1 .1 Y HBHHeTCH/ B CYIIIHOCTH, 0U6HKO£t llOHHbiX OT-

IUIOH6HHL! HSMepeHHLIX TOll6K OT cpe;tHel Tp86KTOpHH B K -ol HTepa

UHH. rrosTouy HaHoonee BepoHTHLie ;tnH ;taHHoro TpeKa aHaqeHHH 

KOMDOH6HT B6KTOpOB Ll H E HBHHJOTCH ~YHKillt1HMH :ece:V. COBOKyn

HOCTH DOHHLIX OTKHOHeHH~. Cne;tOB8T6HLH0 1 MO)tH~HKBUHH (I.I) KJl8C

CHlleCKOl ~YHKU1t1H np8B,1t0ll0,1(0QHH/6/ (AHH HCCH6AY6MOH 38,1(8qH) 1 

nonylleHHSH C HCDOHLSOB8HH6M ,1(0DOHHHT6HLHOH anpHOpHO£t HH~OpM8UHH 1 

CBHSBHHO£! C BBe,l(eHH6Y IZ~ 1 DOSBOHHeT BLI,1(6HHTL H3 llOHHOrO 

wyua L1 Y = Ll YwH. + t1 Y KYA. HBMOonee BepoaTHLie oueHKM 

ero OT,llen:&HLIX COCT8BHHJOIIIHX 1 qTO He npHBO)tHT K DOTepe (I.6) HH-

6 

.I, 
J J \l. 

~ 
\ 

~OpM8Uit1H OQ OCHOBHLIX KMH6Y8THqeCKHX ll8p8M6Tpax H HBnHe 

OezHLIM cne;tCTBHeM MOAH~HKBilHH KnaccHqecKoH uo,llenH. ITpH 

CT8HOBHTCH oqeBH,liHLIM H8HilllHe 11 0CH8ClH6HH0£!11 DO Cp8BHeHB 

KOpp6nHUHH Me~,lly OU6HK8MH OT,1t6HLHLIX KOUllOHeHT B6KTOPOB 

a T8K~e Me~y B6KTOp8MH Ll H E 1 qTo o0ycnOBn6HO 

BH6M H6llOCp6,1tCTB6HHWX H3MepeHH~ STHX BeKTOpOB 1 8 T8KEe 

JIHPOBSHHOCTLI> KOMDOHeHT L1 Y /I/. Teu He UeHee 1 YK838H 

CTB8 0U6HOK BeKTOpOB g H E ll03BOHH~T CYAHTL, qTo 

:1:8T XOp0Wit1M KpHT6pHeY 11 rH8.1(KOCTH 11 TpeKB H MOryT QLITL HI 

BBHLI npH OClHapyEeHHit1 HSnOMOB,8 TBK:I:e B C8MOCTOHTeHLHI>IX 

B TpeTLHX, peweHHe, aanHCSHHoe B ~opue (I.6), noaJ 

nonyqaT:& oueHxH K H [ B mo6o£t SKCnJiyaTHpyeuo« B 

mee BpeYH reoueTpHll6CKOH nporpaMM6o ITpH STOM TO'tlHOCTL l 

MLIX OUeHOK Oy,l(eT 38BHC6TL OT TO'tlHOCTH HCfiOH:&30B8HHOH B 

KOHKpeTHO£l nporp&MMe M8T6M8THll6CKO~ MO,lleHH TpeKa. B np1 

KOTOpLie HcnonuyJOT uaTpHny , L. H 33 L.. npaKTH1!eCKH 

BCfl HH~opuauHH MH BLltntcneHlUl oueHoK .1 E • PeweHHe (] 
' ' 

SBOHH6T opraHHSOBBTL HTepBUHOHHLI~ npoqecc YT01!HeHMH D8} 

He TOHLKO C yqeTOM npoqe;typLI 

6/( = eiC-I ... 11 fl' , 
HO TBKJKe c yqeTou noJiylleHHOH oueHKM uaTpHUhl owHooK 33 I 

KpHTepHH ooHapyzeHHH HSJIOMOB 

CornacHo oOmeH TeopHH MHoroKpBTHoro KynoHOBCKoro I 

HHfl/4/, ,liHH KOUllOH6HT B6KTOp8 ~ CYIII6CTByeT OOJI8CTL 

HHH { Lln~tn • TorAa uozHo c~opuynHpoBaT~ L1 ma_x ] , 
~H~ KpHTepH~ AHH ooHapy~eHHfl paccef!HHH HB Oon:&illMe yrJILI 

J 3 & ~ [ Jl min 1 Ei maY }. 



' r rl 

I 
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~OpMBUHR 06 OCHOBH~X KRH6MBTH~6CKHX napBM6Tpax H HBHH6TCH H6H3-

08KH~U CH6ACTBHeM MOAH~HKBURH KRBCCH~6Cn0~ MOA6RH. ilpH 3TOU 

CTBHOBRTCH 0~6B14AH~U HBRH~He 11 0Cna6neHH0~11 no Cp8BH8Hir'lll C/Z/ 

KOppenHUHH U6EAY 0U6HKBUH OTA6JlhH~X KOYTIOH6HT B6KTOpOB Ll HE , 
a TBKJKe ueaAy B8KTopao Z 1r1 E , ~To oOycnoBneHo OTCYTCT

BHeu H6fi0Cp6ACTB8HH~ HSUepeHH~ 3THX B6KTOpOB, 8 TBKJK6 CKOppe

JIHpOBBHHO~Thll KounoHeHT AY /I/. Teu He ueHee, yKaaaHHue c:eou

CTBB OU6HOK B6KTOPOB Ll lr1 t ll03BORHilT CYAHTh, ~TO OHH cny

Jt8T XOpOWHM KPHT6pReM 11 rJIBAKOCTH11 TpeKB H MOryT Cl~Th HCfi0Rh30-

B·BH~ npH OOHBpyJKeHHH 143JIOMOB18 TBKU B C8UOCTOHT6HLH~ U6JIHX. 

B TpeThHX, pemeHHe, aanHCBHHoe B ~opue (1.6), noa»onaeT 
~ ~ 

noJiyqaTL OU6HKH j H £ B nllelO~ SKCnnyBTHpyeuoA B HBCTOH-

mee :epeua reoueTpHqecKo~ nporpauue. llpH aTOM TO~OCTL nonyqae

uux OU6HOK OYA6T 3BBHC6Th OT TOqHOCTH RCll0Rh30BBHHO~ B ABHHO« 

KOHKpeTHO~ nporpauue UBT6MBTH~6CKO~ MOA6JIH TpeKB. B nporpauuax, 

KOTopue HcnonLBYilT UBTPHUY , ~ H 33 ~, npaKTHqecKH HueeTCH 

Bca RH~opuanHH AJIH BuqHcJieHHH oueHOK K,E • PeweHRe (!.6) no

a:eonaeT oprBHH30BBTL HT6PBUHOHHH~ npouecc yTOqHeHHH napaMeTpOB 

He TOJILKO C yqeTOU npOU6AYPU 

6/( = el<-l ~ 11 rl' , (1.9) 
~ 

HO TBKJK6 C yqeTOM nonyqeHHOH 0U6HKH MBTPHUU OWHOOK 3 3 2 . 

KpHTepHH ooHapyaeHHH Hanouo:e 

CornacHO oome« T60PHH UHOrOKPBTHOro KY1IOHOBCKOro pacceH

HHH/4/, AJIH KOMllOH6HT B6KTOPB ,1 cymecT:eyeT OOJIBCTL !13M6H6-

HKH [ j nnn , L\ mD- x ] • TorAa UOJKHO c~opuynKpoBBTL cneAyll-

mK~ KPHTepK~ A1IH OOHapyJKeHKH pacceHHHH HB 60JILillH6 yrnu 

3 3 & tf [ Oi'"'" , £,maY}· (2.1) 



_i 

KBK y~e OTYeqanOCb B/l~ B cnyqae npeo6JISA8HHH MHOrOKpSTHO

ro p8CC8HHHH npoeKUHH yrna p8CC8HHHH 6630THOCHT6RbHO K 60KOBOMy 

CMe~eHH~ HM88T rayCCOBCKH" BHA pacnpeA8R8HHH C ~HCnepcHe~ 
, 2 I 8"' [ 68 = 2 s B 8AHIH1U8X P8AH8UHOHHbiX AJIHH 

I s;' "-n (8/o Gz.)-- · exp (- _c ) 
' ) . - 1/:ZJi a;; 2 6/ . (2.2) 

tl>yHKl\V.H pacnpe,L(eJI6l!HH ( 2. 2) 38BHCHT OT HYllYnbC8 H OT TOJIUlHHhi 

CJlOR e , flOCKOJlbKy 0s:t = f (f) p) · 

3TO CBO«CTBO MO~eT ObiTb HCll0Jlb30B8HO T8KX6 B KaqeCTBe KpHT6PHH 

ARR 06Hapy~eHHH H3ROMOB .. ,--.. "'"' ~ 2 2)~ 
1 si EL1 1 ~ :z ·21,2 ·'& ·(P:'{M . (2.3) 

YqeT o6H8 py~eHHbiX H3JIOMOB npH onpeAe ne HHI/l KHH8M8TJilqecK1iX 

napaMC'l'POB YOlltHO npOH3BOAHTb paanHqHbiM61 CllOC068MH/? ,S/. 3!MJ6K

THBHbiM HB1IH6TCH T8Kllt6 M6TOA 11 YM61lblll8HHH B8C8 11 TQqKJtl: H8 TpeKe, 

B xoTopo~ npoHaowen v.aiou, a TBKllte Toqex 11 B03MYUl6HHH11
• TaKHYH 

,,_ H83biB88M TOqKH, B ROTOphiX 38M8THbl BTOpHqHb16 USKCHMYMhi :a pacnpe-

' A8R€HJ.U1 yrnOB S 1 KOTOpble o6yCJIOB1I6Hbl CKOppeJIHpOBSHHOCTb~ 
llOJIHhiX OTKJIOH6HH~. llp01\6AYP8 11 YM61lblli6HH6 B6C8 11 CBOAHTCH K TOMy, 

liTo B nonHo£1 Ko::eapv.auv.oHHo£1 uaTpv.ue A = [ 33 L + " L. ] 
yBem!l!IIIBaeTcR :o uecuonbKO ,n,ecHTKOB paa (-:::: 100) OII!H6Ka Aiti* 

H yueHbwa,oTCH coo'l'Be'l'CT::eyiOll(He Koppe1IHUHH Ai,J (l,j ~, 11 ); 
Ai, i~ (1 ~ i. :- n) , ecnH i* - Toqxa, B ROTopol1 o6HapyllteH 

H3J!OM. TaKaR 11p01\8AYP8 HB1IHeTCH 0600Ul8HH6M npOl\6AY-

pbi, npe)~JJOJt\€tii!Oi1 B/2/ • 

H aaK~~qeHHe SBTop 6naro,n,apHT H.H.roBopyHa, ~.H.CHJIHHa, 

rl.M.Mopo~a, l'.A.OCOCK0£0 38 llOCTOHHH06 ::SHHUBHHe K pa60T6 H llO

ne3Hhi6 06Cy3ACHIIIH. 

{) 
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