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Ill 
B IIp9JlbillYW9ft CT8Tb9 , HCIIOnb3YSI IIp9JlCT8Bn9HH9 0 MHOrOKp8THOM 

paCC9SIHHH, K8K 0 cnyqaftHOM M8pKOBCKOM IIpouecce, 8BTOpbl H8WnH MHOrO-

M9pHyiO «ffyHKUHIO pacrrpeaeneHHSI cnyqaftHbiX CM91ll9HHft T0'!:9K TpeKa H3-38 

MHOrOKpaTHOro pacceHHHH: 

-n -t -Iii - - ( 
F(x 1 ,y 1 , ... ,xn,ynl=(217) !G I exp(-}(y-y)G(y-y)), 1) 

rae y ( y 1 , • • • , y n l - seKTop cnyqaftHbiX cMemeauft Ha anuaax TpeKa 

(xt•••••xn), y ero cpeaaee aaaqenue, a c-t - KoaapuauHoHHaSI 

MaTpHua (MaTpHua MHoroKpaTHoro pacceHHHS!)/2/ aeKTopa y: 

-1 2 3 2 x/ 
G =E x (3x -x l/(l2X

0 
p ), 

I k • I k I 
( 2) 

E • • const , X 0 - paauauHOHHBSI anHHa cpeahr, p - HMIIynhc 'ISCTHUbi. 

ITpaKTH'IeCKH, HCXOJlSI ua eaHHCTBeHaoft peanuaauuu cnyqaftaoro rrpo-

uecca, .Heo6xo·JlHMO H8ftTH H8H6onee Ilp8BJlOIIOJlOOHbi9 OU9HKH KHH9M8TH'I9CKHX 

rrapaMeTpos TpeKa. ITpH rrpuMeHeHHH MeToaa MaKCHMyMa rrpasaonoJlOOHH (MMIT) 

8TH OU9HKH H8XOJlSITCH H3 ycnOBHH MHHHManbHOCTH norapH$MH'I9CKOft cflyHKUHH 

IIp8BJlOIIOJlOOHH, KOTopaS!, K8K cneayeT H3 (1), C TO'IHOCTblO JlO IIOCTOHHHOft 

pasaa 

x/ 2 
DnH npocTOTbl Mbl paccMaTpneaeM 3JleCb cny'lall, KOrJla pc » me 
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, •. ~-·-····~.,__.J.II.llUIII ---•-••••' "'"""''•'•" 

1 -1 1 - -
L(",ylal=-2fniG 1-y{y-y)G(y-y). { 3) 

-t 
KosapHauHOHHBH MaTpHua G HBnHeTcH <f>yHKUHeA H..CKoMoro napaMeTpa 

-HMrrynbca 'iBCTHUbi { HnH KpHBH3Hbi TpeKa a • { 0,3 H ) I p B ero nepsoA 

TO'iKe; H - senH'iHHa MarHHTHoro nonH}. IloaToMy oueHKH napaMeTpos, 

aal!:neHHbie npH rrpHMeHeHHH MMIT H MeTona HaHMeHbiiiHX KBanpaToB (MHK), 

Korna MHHHMH3HpyeTCH <f>yHKUHOHan 

x2 = < r- i > c < Y - i > • {4) 

soo6IIIe rosopH, oTnH'iaJOTCH npyr oT npyra. 

HH>Ke 6yaeT rroKaaaHo, 'iTO rrpH peanHayeMbiX B rryabipbKOBbiX KaMepax 

ycnOBHHX a<jl<f>eKTHBHOCTb OUeHOK 0 rrony'iaHHbiX 9THMH llBYMH MaTO.QaMH 1 IIpaK

TH'iaCKH oaHHaKosa, 'iTO aenaeT HeorrpasaaHHbiM rrpHMeHeHHe MMIT BMecTo 

6onee IIpOCTOrO MeToaa/ 2/
1 

OCHOBaHHOrO Ha MHHHMH3aUHH !jlyHKUHOHana { 4). 

3TOT Bb!BOa He !'vJOlKeT 6biTb caenaH Ha OCHOBe pa6oT/3/ 1 aBTOpbl KOTOpb!X 

OIIIH60'iHO OIIYCTHnH B paCCMaTpHsaeMOl!: HMH !jlyHKUHH IIpasaorroao6HH 'ineH1 

aHanorH'iHhiA -}fn I G-
1 I s ( 3). 

IlycTb anH rrpocTOTbi eaHHCTBeHHbiM rroane>KaiiiHM orrpeaeneHHIO napa -
~. 

MeTpOM HBnHeTcsr KpHBH3Ha TpeKa a • .ilnsr cpaBHeHH51 oueHoK B M HK H 

MMIT Heo6xoaHMo aaaaTb seKTop cpeaHHX 3Ha'ieHHA y . IlycTb asH>KeHHe 

'iaCTHUbl IIpOHCXOaHT B rrnOCKOCTH xy, rreprreH.QHKynHpHOA M8rHHTHOMY IIOnl01 

H Ha'iano KoopaHHaT cosrraaaeT c rrepsol!: TO'iKoA TpeKa, a aarrpasneHHe ocH 

x - C HarrpasneHHeM aBHJKeHHH 'iaCTHUbl B 9TOA TO'iKe, IlpH a x <1 C ao

CT8TO'iHOli B naHHOM cny'iae TO'iHOCTbiO y- ai I 2 • Toraa peiiieHHe ypas-

HCHHSI a X 
2 I a a .. 0 rrpHsoaHT K cneay10mel!: oueHKe HCKoMoro napa-

MeTpa 

: .. 2(ygyll(x2 gy) {5) 

C .QHCIIepcHel!: 
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D ( :) 2 2 2 
4a I (x gx ) ( 6) 

IlpH MHHHMH3aUHH !jlyHKUHH IIpasaorroao6HSI ( 3) COOTBeTCTBYIOIIIHe, senH'iHHb! 

paBHbi 

~ • - ( x
2 

g y) ( 1 - y 1 + 16 n ( y g y ) I ( x 2 g y ) 2 
)/ 4 n ( 7) 

D(~) 2 II 2 2 
2 

2 2 4a ( 1- 4n x g x )) I (x g x ) , (8) 

-1 2 -1 

rae HcrronbaoBaHo o6oaHa'ieHHe G =a g H n - 'iHCnO TO'ieK TpeKa, 

Mo>KHO rroKaaaTb, 'iTO MaTeMaTH'iecKHe O>KHaaHHH oueHOK ( 8) H ( 7) cosrra-

aa10T {c TO'iHOCTbiO ao TpeTbero 'ineHa B,paanOJKeHHH KOpHSI B 

H paBHbl & (a)= a . 3!jl!jleKTHBHOCTb JKe MMIT ITO cpaBHeHHIO c 

TepHsyeTCH 3Ha'ieHHeM Koa<jl{jJHUHeHTa s = (l-4nl(x 2,gx 2 ) ) 2 

( 7) B pHa) 

MHK xapaK

llnH ero 

oueHKH B03bMeM TOnhKO nHaroaanhHbie 'ineHbi MaTpHUbi g-
1 

H rrpenrrono>KHM 1 

'iTO paCCTOSIHHH Me>Kay TO'iK8MH TpeKa oaHH8KOBbl , Toraa IIpH senH'iHHe 

MarHHTHoro rronH H = 1, 7 Tn 4 n I ( x 2 
g x 2 ) = 2 I ( LX ) , rae L -rronHaH 

anHHa TpeKa B MM1 a X - panHaUHOHH8H .QnHH8 Cpeabi 1 OTHeiCeHH8H K p8llH-

8UHOHHOA anHHe IIpOII8H8, M bl BHaHM 1 'iTO aa>Ke II pH O'ieHb TSI>KenhiX lKHa

KOCTSIX K09<1$HUHeHT s He CHnbHO OTnH'i8eTCH OT eaHHHUblo 

HeoaHOpOaHOCTb MarHHTHOrO IIOnH B K8Mepe H HOHH38UHOHHbie IIOTepH 

y'iHTbiB8JOTCH TonhKo rrpH saaaHHH seKTopa y . Y'ieT >Ke oiiiH6oK HsMepeHHli 

CBOaHTCSI nHlllb K 38MeHe MaTpHUhi G -
1 

B ( 3) H ( 4} H8 M8TpHUY 

G- 1+ G - 1 {H3M) 1 rae G - 1 (HsM) - KOBapHaUHOHH8H MaTpHU8 cny'ial!:Hb!X 

CMemeHHli H3-38 OIIIH60K H3MepeHHH1 He 3aBHCSIIIIHX OT MHOrOKpaTHOrO pacce

SIHH51. Il09TOMY STH a{jJ!jleKTbl He MOryT H3MeHHTb 38KnJO'ieHH51 0 Heuenecoo6-

pa3HOCTH rrpHMeHeHHSI MMIT, soo6me rosopH, 6onee cno>KHoro, 'ieM MHK, 

anSI OUeHKH KHHeM8TH'ieCKHX rrapaMeTpOB TpeKOB B IIY3b!pbKOBblX K8Mep8Xo 
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