
17 1wn . 

PeA illC'I'OP fi.5.KonL'L'(~8a. M,l"!!'!' 11. /\.1 , 11 ( " ,1"11(111 . 

Ha60p It. r .AtlJlfll'tl ll"". ~ I, : 1. !ldlll il)(.III ' I) ,II H Jil . 

nOlln.. ca ...o 8 ne",)1 .. ~ n . fI',!, HI;' 
4lop.,aT 601190/16. O¢iceTHilll ne"ilTh . Y ... · I1 :lA ofHI(; T\'1I I , I 

THpa* 4)0. 3a".1.1 j l, 7 1111 . 

1131103TeJlbCIC.... OT Aen 06..etl..... eH ... oro " ..., T" 1 YT '" MI"'Cl ..... ~ IH:\1/l'Ul' ,.... ,,"" . 
Jly6Ha MoCKOBCKO';' 06n.1(.'1''' 

COOfiUUHM 
Ofib8AMHeHHOrO 

MHCTMTYTa 
RAepHbl x 

MCCneAOB3HMA 

AY6H3 

1'1:1 II:' '1 ; 11 

}I 1\ I1TOB C"K I1 • 10.11. n C'lIf' Jlhllll (,B 

III )It1ML';III'=11l1I'~ METO/lA 

I't\l '110 lit ,\! ii' IIHH Obi)A 3O L~ 

'J. 'IH W '( ','II ':/IOUAIIVtH ('1 A'n1( 'TWII~( 'K 11 :\ 

IIA.P,\MI';TJ>ClB PEAI\TOPA It1lJP 2 

1985 



BBE.l\EHHE 

B nOCneAHee BpeMR ~nR AHarHOCTHKH CnO*H~X CHCTeM, TaKHX, 
KaK RAepH~H peaKTOp, CTanH HCnOnb30BaTbCR pa3nH4H~e MeTOA~ 
paCn03HaBaHHR 06pa 30e /J - 3 / .3TH Me TOAW n03BOnR~T Ha~TH HeH3BeCT
H~e paHee KoppenR4HH a MHo~eCTae 3KcnepHMeHTanbHWX AaHH~X, a 
TaKme H3Y4HTb TononorH4eCKY~ CTpYKTYPY 3KcnepHMeHTanbHWX AaH
HWX e MHorOMepHO~ CHCTeMe KOOPAHHaT. CTPYKTYPOH 06~4HO Hasw
BaeTCA HaGop 06pa30e, Ka*AWH HS KOTOPWX nOHHMaeTCR KaK n-Mep
H~H eeKTOp HnH T04Ka B n-MepHOM eBKnHAOBOM npOCTpaHCTBe IAnR 
AeHCTaHTenbH~X KOOPAHHaT aeKTopoal 

X=(X1 ·X 2• ..·.X )T .n

KOOPAHHaT~ 06pasa III Bw6HpalOTcR TaK, 4T06b1 OHH "xopowolJ 

oTpa~anH COCTORHHe pa60T~ peaKTopa. Bw60p KooPAHHaT cy~ecTBeH
HO saBHCHT OT 4enH 06paGoTKH H OT THna nocTaaneHHoH saAa4H . 
B n~oM cnY4ae, ecnH HccneAyeMW~ np04ecc 06ecne4HBaeT npeA
CTaBneHl1e HCXOAHWX AaHHWX B BHAe Bwpa~eHHR Ill, H nocneAHHe 
rpynnHPYIOTCR B KnaCCbI IKnacTep~1 06pasoB, TO YKil3aHHoe CBoikT
BO nP04ecc a MO*HO HcnonbSOBaTb AnR AHarHocTHKH COCTORHHR peaK
Topa . 

T04KH OAHoro KnaCTepa 06naAalOT HeKOTopblMH 06~HMH xapaKTe
pHCTHKaMH, no KOTOP~M HX MO*HO OTnH4HTb OT T04eK APyrHx KnaCTe
poa, H, Ha060pOT. Y T04eK. npHHaAfle~a~HX paSHwM KnaCTepaM. 
eCTb 4epTw, saTpYAHR~He pa3AeneHHe 06pasoB. HccneAOBaHHe 
KnaCTepOB nOSBonAeT HaHTH 06paSbI, oT06pa~a~He HopManbHble yc
nOBHA pa60Tbi peaKTopa, H 06pa3w, xapaKTepHwe AnA pa3nH4H~X 
OTKnOHeHHH OT SToro pe*HMa. B peweHHH STOH saAa4H Mo~eT 6b1Tb 
H HHOH nOAXOA: 3HaA KnaCTepW HopManbHoro H "HeHOpMaJ1bHOrO" pe
mHMoe paGoTbi peaKTopa IKnacTep~ paSHoro THna/, MO~HO onpeAe
IlHTb. K KaKOMY KIlacTepy npHHaAne~HT TeK~HH oGpas, T.e. AHar
HOCTHpOBaTb TeKy~ee COCTORHHe peaKTopa. 

B AaHHOH paGoTe pewaeTcR nepBaA saAa4a, a HMeHHO: Ha OCHOBe 
HeKOToporo MHo~eCTBa 06paSOB, xapaKTepHSY~HX paSJ1H4Hble pe*H
Mbi pa60T~ peaKTopa H6P-2. Tpe6yeTcA BbiAenHTb HeH3BeCTH~e KnaCCbI 
06pasoB no HeH3BeCTH~M HHBapHaHTH~M npH3HaKaM. B peweHHH 3TOH 
3aAa4H HCn0J1b3yeTCA 3SpHCTH4eCKHH nOAXOA K MeTOAY pacn03HaBa
HHR 06pa30B. OCHoeaHHblH Ha anropHTMe ISODATA/2~ 
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1. I1CXOAHblE ,MH HblE 

B ,qaHHoi;1 pa60Te KCOPAI1HaTaMH 06pa30B, OTpalKalO!J4Hx COCTOfl Hl1e 
peaKTopa 116P-2, RBnR~TCR aMnnI1Ty,q~ HOpMl1pOBaHHo~ cne KTpanbHoH 
nnOTH OCTI1 IMYKTya~1111 3HeprHH HMnynbcoB MOII\HOCTH x 1= Sw (f I) / ai 
H aMnnHTY,q~ HOpMHpOBaHHOI1 cneKTpanbHoH nnOTHOCTH nonepe4H~X 

KOIle6aHI111 OCHOBHoro no,qBl-1lKHOrO OTpalKaTenR lonOI It j = Sx (f)10':. 
i = 1,257. 3,qecb Sw (r 1) 1-1 Sx (f j) - 04eHKI-1 cneKTpanbHblX nnOT
HOCTel1 ~IlYKTya4I-1H MO~HOCTI1 11 Kone6aHI1H ana, o~ , a~ - COOT
BeTCTeY~l-1e 3Ha4eHI1R ,qI1CnepCI-1H. CpaBHeHl-1e 06pa309 ocy~ecTenR
eTCR Ha OCHoee conOCTaBneHI1R I-1HBapl1aHTH~X xapaKTepl-1CTI1K. OT
palKa~I1X yCTOH4I1B~e CBR3H 90 BHYTpeHHeH CTpYKType I¢QPMCI 
cneKTpOB Sw H Sx • CneKTpanbHble nnOTHOCTI1 fiblnl1 nonY4CHbi 113 06
pa60TKI1 ,qBYXKOMnOHeHT H~X BpeMeHH~X pR,qoa, 113Mepeilltbix H.l 3BI'I 
PDP-ll/20 /B/ 

• KalK,QblH BpeMeHHOH PRA 6b1I1 npcAcTauncH 8192 napaMI1 
nOCIle,qOBaTenbH~X SHa4eHI1H 3Heprl111 I1MnYllbCOO MOlIIHOCTI1 Q 11 oce
BbiX OTKnOHeHHH ana. Benl141-1Ha Q H3MepRn~Cb C nOM~b~ 110H113a
4110HHOH HJlI1 eaKYYMHoi:1 KaMepbl AeneHI-1R. 113M(!POIiHJl npOl.Io,qI1JlI-1Cb 
nplo1 4aCTOTe nOBTOpeHI1f1 BCOblweK MOUIHOCTI-1, paolloH!.> I/c. 

COcToRHHe peaKTopa a OTAeJlbH~X 113MCPOHI1f1X 0 r llW·lilllOCb ypoa
HeM cpeAlieH MOII\HOCTI1 W. CYMMaplibiM paCXOAOM reI1l10ICOc.I1TCJlfl 4e
pe3 aKTHBHY~ SOHY G • a TaK>Ke BpeMeHeM npoeeAOIII1f1 11:) Ml'PCHI1 R • 
Cn e KTpallb HaR oopa60TKa BpeMeHH~x pR,qoa OCHOO~(I.lJI ,lC.b 11.::1 aJlro
pl1 TMe KyJlI1-Tb~KIo1 C n~I1MeHeHl1eM OKHa AaHHblx KaH3CpJ-6ccceJlfl 17 
OTHOCI1TeJlbHOe CTaH,qapTHoe OTKnOHeHl1e cneKTpilnbllbiX O~CIIOK SjY 

H Sx COCTaBJlRnO - 18% npl1 paspe.wa~eH cnocoGHoCTH M O,02} r4 
I fir BSRTa Ha YPOBHe 6 P b cneKTpanbHoro oKHa/. A11A nOCIle,qy~

_ 

PHC. I. HOpMHPOBaHl:Ihle CIIeKTPaJlblihle fUlOTHOCTH IPnYKTya

l.\HH 3Heprmt HMrryJ1bCOB MOm,HOCTII Sw /2-A lIaOop Aa.llIlliIX/. 
f - '1aCTOTa, K - ROMep cneKTPB. 

f 
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PHe. 2. HOPMHpOBaHHhle CneKTpaJlbll.hle 1lJ10THOCTH nonepe4

HbIX KOJIe6amni ano Sx /3- A Ha60p p; aHHblx/ . 

~e~ 06pafioTKIo1 6~Jl~ B3RT~ TPI1 Hafiopa ,q aHHblX, no 15 cneKTpOB 
B Ka~OM. HeKoTopble x a paKTepl1CTI1KI1 I1C.XOAHblX AaHHblX npe,qCTa Bne 
H~ B Tafin.l. Ha Pl1c. 1 ~ 2 AJlR cpaBHeHI1R nOKa3aHa ~opMa cneKTpOB 
Sw 11 Sx AJlR 2-ro ~ 3-ro Ha6opoB. B np~JlOlKeHI1I1 1 OnI1C~BaeTCR 
MeTOA pacn03HaBa ~I~R 06pa 30B, I1CnOJlbsyeMblH B 3TOH pa6oTe. HeTo,q 
OCHOBaH Ha 3BpI1CT~4eCKOM aJlrOpl1TMe I SODATA 12. 51 II1TepaTI1BHbll1 
caMOOpraHI13Y~~HCR Me TOA a HanH3a ,q a HH~x/. B anropl1TM BK11~4eH 
Hel1epapX~4eCK~H MeT O,q KJlaCTepH3a~HI1 141 

2. P E3YnbTA~ 06PA60TKI1 WI1X AHAnW3 

3BpI1CTI14eCK~11 no,qxoA. oBeAeHH~H B I SODATA, n03BonReT npOBeCTI1 
KaK ~I1H, TaK 101 ,qOCTaT04HO nOAP06H~H aHa11113 ~I1SH4eCKI1X ,qaH
H~X. B Ta6n.2 nOKa3aH~ HeKOTop~e pe3YJlbTaT~ paC4eTOB 1411cno 
KJlaCTepOB 11 HOMepa oGpaaoB, npl1HaAJlelK~HX KJlaCTepaM/ npl1 pa3
nl14HOM sa,qaHI1I1 OCHOBH~X napaMeTpoB anrOpl1TMa. AHanH311PYR ,qaH~ 

H~e TaGn.2, MO~HO OTMeTI1Tb, 4TO YBeJlH4eHHe 411CJla K11aCTepOB 
YJlY4waeT np04ecc npaSI1JlbHOH KnaCTepI1Sa~l1l1. 113 cpaBHeH~R C 
Ta6n.l BH,qHO, 4TO npH aHanHse ~HOCTH I1-H 11 2-~ Ha6op~ ,qaH
H~xl C yeenl14eHI1eM 4HCna KJlaCTepOB C 5-6 AO 7-8 06pas~ rpynnl1
PY~TCR cornaCHO CaOI1M ~H3H4eCKHM ocoGeHHocTRM (aw/W. ~Wm/W ). 
IHanpl1Mep, KnaCTep~ 2 , 4,5 11 8 H3 1-ro Ha60pa ,qaHH~X H KJlaCTep~ 
2 ~6 113 2-ro Ha60pa ,qaHH~x/. HYlKHO OTMeTI1Tb, 4TO nerKO aw,qenR~
~I1HCR KnaCTep I C T04KO~ 12 I1-H Hafiopl npe,qCTaBnReT coooH ,qpy_ 
rOH $113H4ecKHH npo~ecc /KoJle6aHHR anal, BBe,qeHHbll1 B 1-11 HaGop 
AaHH~X AJlR KOHTPOJlR 11 npOlepKI1 anropHTMa ISODATA. BH,qHO TaKlKe , 
4TO eCTb KnaCTep~, c~eCTBeHHO y,qaneHH~e OT APyrHX. K TaKHM 
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P H C.J. Pac np eAene~llie 06pa3 0 B Pl1c. 4. P a c n peAen€HHe u 6pa3 0 B 


Sw no Knac TepaM ( K) AmI 1- I'o Sw no KnaC T epaJ-l (K) AmI 2- ro 


H a60pa A311HLIX B 3<lBHCHMOC T H OT 
 Ha60pa A ilHHblX B 3aBIICIIMOCTJ1 Q,T 

OTIiOCIITenbHo r o· c r all,l.lapTllOroOTHocHTenbHoro C ulHAap'I'1I0 rO 

OTKJ10 IlemiR Kone6a Hufi MOU-\HOC T H 

I1w/ W.UJ1(pp al'tH Ha p HCYHKe O'I'Me - aw / W . UH<pp a~Ui Ha pHcY lIKe O TMe-

4 €Hb I 3 11a4 eHl I R c p eAHei-i 1'1OU-\H O C1'H 

O'I'KJIO lIellHfI K one6alllirl MOU-\H OCTH 

4 eHbI 3 l1a'le lll lR c p eAJlei1 MOlf\HOC TJi 

IN IMB T/. W I lm'!'/ . 

npHH aAn€ * a T , Ha n pMMe p, KnaCTep 3 IB l- M M 2 - M Ha60pa x/, a Ta K*e 
KnaC Te p 4 - OH~1 XopOWO SblAenfl lOTCfl H n p M ManOM 41-1Cne KnaC TepOB. 

3TOT p eaynb TaT cosna AaeT C a Ha n MaOM AaHH~X Ta6n .l . 
Co nocT a snflfl pC 3 ynbTaT bi KnaCTepM3al.\MM 3-ro Ha60p a AaHHblX IKo 

nc6aHHfl anal C ~M3M 4e C KMMH napaMeTpaMM ITa6n.l/, MO*HO OTMe
THTb, 4 TO OHM , ~ n pHH4Mne, COOT BeTCTBYIOT Aa HHWM Ta6n. l, a TaK*e 
B OCHOSHOM c OBnaA alOT C peaynbTaTaMH KnaCTepH3 a4MM AnR M~HOC T M, 

XOTR 4 Mcno KnaCTepos Anfl Tpex Ha60pOB AaHHWX n onY4aeTCR pa3nM4
HbiM. HeCMOTpfl Ha 3TO, HeKOTopble XopOWO rpynnMpYKlIlIHeCR AaHHble 
npaSMn bHO Kna CCM$Ml.(MpOsaHbl loc06eHHo T04KM 9,10,1 1 M 6;7 ,il/. 
B l.(en OM Anfl np MBeAeHHblX AaHHblX o n TMManbHoe 4HGnO KnaCTepOB co
CTa s nA.:!T 6-7. Ha pMC. 3- 5 npMBeAelibi pac npeAeneHMfl otipa30s no 
KnaCTepaM B 3aBHCMMOCT ~ OT Be n M4MHW OAHO~ H3 ~H3H 4eCKMX xapaK
TepHCTMK, cooTSe Tc TBYKllllci:1 KalKAOMY 06pa3y - CTaHAap THOMY OTl<nO
HeH l1 10 11 3MepeHHbiX KoneGaHM~ a . ~3 pMC . 4-6 BI1A '-IO. 4TO CY14eC TBYCT 
onpeAeneHHaR CBfl3b Me*AY YPOBHeM AHcnepCHH, cpeAHeH M~HOCTb~ 
peaKTo p a WVi xa p aKTe p OM KnaCTepM3a4~M, YTO oc06eHHO 3aMeT HO 

Anfl ABYX KnaC Te pOB C 06pa3aMH 6, 7,8 H 9.10, 11 . O Tc~Aa cne AyeT, 
4 TO IbopMa cneKTpan b ~OH nnOTHOCTI1 IMYK TY.J4MH MO14HOC™ H KOfleGa
HI1i:1 ana 3aBMCHT OT W H OT o. T .e. MO*eT cnY*I1Tb OA HMM M3 KPI1
TepMe B oTGopa c neKTpOB AnR MX nocneAYOl4e~ KnaCCH$~Kal.(MH. 
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P MC.s. Pacnp e Ae.:leHHe 06pa30B no 

KJIaCTep a M (K ) ,IJ,JIH 3-ro Ha60pa AaH10 
HhlX / K one6 a HH R 0110/ B 3 a S HCHMo CTH 

0 '1' CTalIAapTHOro OT K JIOHeHHR KOJle 6 a 

HHH 0 [10 aX I MN./. UH<PP aMH H a P HCYH

K e OTMeqeHbI 3HaqemIR cp eAHeii IoIOU-\

HOC 'I'M WIKB T I • 1,1.2 5, 2 

~ I +. I z 
8.-ec .' NCO-115 f----t-- 15 I 

N C . 70.6 --. • 122
• 

0 4 

D.2 1rc-
z 

: 
f, .I; 0.8 f 2 • 1.65 
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0 1 r-2 

1.2 1 15 2 6 9 12 14 3 
4 7 10 15 1iT",3i,13 8 11 K 1.0 

? I' 
40 0' I ~ 

PHc.6. K o o P w ·m aTbl l..\eHTp OB KJI a - .. ' I 

11 1 173 

30 
C Tep o B Z ,IJ,JIH 2- [' 0 lia60pa ,l.laHHbIX , De 1 \ 

20 IAJIH Swl B 0 6 JlaCTH c neKTp aJIbHhIX 0,4 1~ \ 
10IlHKOB Ha qaCTOTax 0 , 8 H ) ,65 rl..\ 0.2 p"~ 

B 3 aBH CMMOC TM OT n o p HAKOBor o H O- 0 ·-'.- "----'-----' 
B"J eS 87 

l'1epa KOOPAH lla1'bl i. 

HanpMMep, T04Ka 3, OTAenbHO B~AeneHHaR B KnaCTep 3 B Konc6a HMfl X 
ono, CY14e CTa e HHO OTnH 4aeTCR OT APy r Hx no YPOB H~ AHe n ep CMM M 
oT06 palHa e T aH OMa nbHble Kon e 6 a HM R a no. 

c APy r ollI CTOpOH~, T0 4 KM 1, 2 BO 2- M Ha60pe Aa HHbl X I AIlA M~-
HOCT~I npaKH14 e CKM c oana AalOT no 3Ha4eHMAM Ow M W. HO 
pa3Aen AIOTCfl B p a3H ble Kn a CTepbl IKnacT ep~ 1 M 7/. 3TO YKa 3bl oaeT 

Ha TO , 4TO $ Op Ma c neK TpOB $nYK T ya4M~ M~HocrM peaKTo pa 
o n peAenAe TCA He Ton b Ko BenM4 MHOIII Ow VI W , HO TpeGYIOT 
yy e Ta H APyrHx Ha Vl60nee I1H$opMaT HB H~x napaMeT poB . n03TO 
MY B AanbHei:1wei:1 pa60Te no KnaCC~$MKa4MM "cTaHAaPTH~x" Ha fiop OB 
06pa30B pcaKTopa ~ GP- 2 He06xOAMMO Y411TblsaTb Bee AOMHHa HTHble 
flAepHO-$113114eCKMe M TeXHono r M4e CKMe n apaMeTpw peaKTopa . Ha npM 
Mep, KOOPAMHaTbl 06paaOB, coo TseTCTBYKlIlIHe 4aCTOTaM 0,8 M 1 ,63 r4 , 
Allfl Bcex Tpex Ha60poB AaHH~x BaaMMOaaSI'ICMMbl "" onpeAellRIOTCR AOMH
HM PYIOO.lI1Ml1 Ko.n e6aHMRMM nOABHlKHoro OTpaH<aTenR Ha 3TMX 4,aCTOT ax. 

Ha pM C. 6 npMseAeHbl KOOPAMHaTbl 4eHTpOB KnaCTepOS AJlR 2-ro 
Ha~opa AaHH~X B 06naCTH cneKTpanbH~X n~KOB 0 ,8 11 1 ,63 fl.( . ~3 
pl1c.6 BHAHO, 4TO Bce AOMHHHpYIOl4Me KOOPAMHaTbi KnaCTepOB AOCTa
104HO Xopo wo pa3Ae nR IOT CA , XOTA I~OMep MaKCHMallbl~OrO 3Ha4eHHfl KO
OPAHHaTbl MeHReTCR OT OA Ho ro L\f:!HTpa K APyrOt<lY. 3TOT $aKT OTpa>t<a
eT .'3MeHeH~e nono*eHHR cne KTpanb HblX nl1KOB 0, 8 11 1,63 rL\ B Kone

7 



6aHIMIX ono III Vi. T . e . MO)t(eT UblTb I-ICnOllb30BaH AIlA GOIlee nOAPo6Horo 

aHaIll-l3a pa60T~ no. 

H3 aHaIl~3a cneKTpOB ICM.p~c. 1-21 cneAyeT, 4TO Ha pacn03HaBaHllle 

oopa30B BIlI-IA~T He TOIlbKO MaKCIIIManbH~e KOOPAI-IHaT~, HO III nOIlHoe 

4~CIlO KOOPAJ.1HaT. B 4eIlOM npIIIIIAToe B AaHHCJi1 pa60Te 257 - /'lepHoe 

npOCTpaHCTBO o6pa30e R8IlR CTCA AOCTaT04HO nOAP06tlbiM ANI AaHHoi1 

3ClAa4111 pacno3HaBaH~A t-1 n0380IlRCT, HcnoIlb3YfI OTACIlbHblC HalllGoIlee 

IIIHCPOPMiHJ.1BH~e 06naCTIII KOOPAJ.1HaT, npoBecTIII atlanl'!3 C 60nbWI1~\ Ha

60POM AaHHblX. 

OCHOBHblE BblBOl.1bl 

Hcnonb30BaHllle MeTOAa pacn03HaeaHIIIR 06paaoB npl'! IIICCfleAOBat~I-IIII 
peaKTopa H6P-2 nOKa3ano: 

1. CneKTpaIlbHaR CTpYKTypa WYMOB M~HOC.TIII III BI16pallllli1 nOABIII)t( 

Horo oTpa)t(aTeIlR Inol 3aBJ.1CIIIT OT ypOBHA cpeAHei1 M~HOCTI-1 penK

Topa III OT Benlll4J.1Hhl AlllcnepcIIIIII WYMOB 8 3TIIIX np04eccax. 

2. B AJ.1ana30He cpeAHei1 MOIl\HOCHI pealnopa 1-2 Ml3T BblAenRtOT CA 

OAHOHtnHble cneKTpanbHble CTpyKTYPb4, COOTBeTCTBYlOUIl'\e onpeAeneH

HOMY 3Ha4eHJ.110 cpeAHeH M~HOCTJ.1 J.1 CYMMapHOMY paCXOAY T ennCJHOC~ 

TeIlR 4epe3 aKT~BHY~ 30HY. 

3. Anfl HeKOTopblX CTPYKTYP B KOlleGaHJ.1rlX ona ~1 M~HOCT~ YCTa

HOBIleHa CBR3b C aHOManbH~M yp08HeM AJ.1C n epCIII~ . 

4. Hcnonb308aH~e MeTO,Qa pacn03HaaaHlllrl 06pa30B n03BonReT OCY

~eCTBIIITb KllaCC~'I'\Ka4~~ OCHoeH~X pe)t(HMOB pa60TbI pcaKTopa Ha oc

HOBaH~I~l aHanH3a WYMIl8 MOIl\HOCTl-l H nonepe'iHblX Kone6aH~'~ nOAB~)I{

HblX oTpa)l(aTeIlei1. 

nPHnO;KEHIo1E. AnrOPI1TJ1 ISODATA 

npYl pa60Te (.. t1a60po,~ 06pa30B IKa)l(,(IblH B B~,Qe 111/: 

IX 1 ,X2 ••• .. XN I . N = 15 • 2/ 

COCTaaIleHH~M 1-13 N 3IleMeHTOB, anrOpJ.1H~ ISODATA BblnOnHReT cneAYtO

~He OCHOBHble warJ.1: 

UJ a r1. 3aAalilTCA napaMeTpbl, onpeAenfHOI4J.1e npOllecc KIlaCTepH

3a4111J.1: 

NCO He06xoAHMoe 4V1cno Kn acTepoB , 

NC - TeKYll\ee 4 J.1CnO KIlacTepoB , 

- napaMeTp, C KOTOPblM CpaBHI-IBaeTCrl KO!H1 11eCTBO Bbl6op04HblXQN 
oopa30B, BOweAWI-IX B KIlacTep, 

Os - napal~eTp, xapaKTepJ.13YIOO4J.1 i1 c peAHeKBaApaTI14HOe oTKIlOHeHl-1e, 

Q - napaMeTp, xapaKTepJ.13YI0UI~i1 KOMnaKTHoc T b,c

Lm - MaKCV1ManbHoe Kon H4eCT BO nap-4eHTPOB KnacT epoe, KOTopble 


~'O}\iHO o 61>eAJ.1HJ.1Tb , 

8 

1m - AonYCTl-lI-1oe 4 J.1CnO 4J.1K1l0B III Tepallllll-1 , 

'k 1 - napaMeTp, YT04HAIOUIHi1 OTAeneHJ.1e 06pa30B. 

GAM - napaMeTp, KOTOPbli1 yno Tpe6J"lfleTCA np~1 pdClltennCHI-IIII KIlaCTej'la. 

Ao s~nOIlHeHI-1R cneAYIOll4I-1X waroa aIlropl1TMCl cneAyeT 3aAaTb Hafiop 

NC I-1CXOAHbIX lIeHTpOB KnaCTepOB: 

~ 4 ~ 4 I 
{zl·z2· .. •• Z j . .... zNC· 131 

3TOT Ha60p MO)t(eT 6LITb nOfly4eH paaHblMJ.1 MeTOAClM~ 4. ' . B nporpawl c 

npIIIHRTO ; it. = N / ( 2 . NC) 11 COOTBCTCTeYlOUIlll e J.1CXOAHble 4eHTpbl ,-cr b 

npOCTO BCKTOPbI 1113 Ha60pa AaHHblX: 

.., 
Z XI" 

Z:! = x3i c 

• II I 3 = x!)j 
c 

B 3TOM ware npeAYCMOTpeHa 8031~0)f(HOCTb 110pMaIlJ.13a4~11 "1:XOAHblX A d H 

HblX AnR npOl~ecca KnaCTep~3a41111~ B J.1HTepaaIle (0, 1] . 

War 2. 3aAdHI1ble N oopaaoB pacnpeACnHtOTCA no KIlaCTcpaM B 

COOTBeTCTB~J.1 C Bb16paHHb1M~' ~CXOAHbl/l11 lIeHTpat<\;". AnA 3Toi1 LlWlI'1 

ynoTpe6nReTCR anropIIITM KMEAH3 4', BKnt04a~JIl\I-1v. CIleAY~.lUIJ.1 e onepa L\~1~: 
al onpeAeJleH.,c paCCTOAHlllfi 06paaOB OT lIel-fTPQB Bcex KIlac. TepOB. 

Ecnlll 06pa3 He RBJlReTCA CnYlmat.1WI1M B CBOE:M Tel<yllteM KnaCTepc, erc 

npV1HaAllelKHOcTb J.131~eH::leTCR, paCC4Y1TbISaeTCR tlOBbltl 4ellTP KIlacrepa, 

K KOTOPOMY npJ.1wen oGpa3, H HOBl.II:1 lICHTp KIl<3CTepa. KOT OPbll/o 06pa3 

nOKI1HYIl ; 

61 eCJ1H B ware 2a Yl3MeHHIlOCb pacnpeACIleHl-1e 06pa30B HelKAY 

KIlaCTepaM~, 011 nOBTopACT CA. 

nOnY4aCTCR pacnpeAeneHHe 06pa30B no Sj, i '" 1, . .. , NC KIlaCTe

paM J.1 I-1X HOBble LleHTpbl, 4~cno oopaaOB j-KIlacTcpa o003Ha4aCTCA Nj • 

War 3. nJ.1KBI1A~PytOTCA nOAMHOl:<eCTsa o6pa3uB, B COCTaa K010

PblX BXOAH T MeHce ON 3 n eMeHTOB, Le. ecnl-1 AnA HeKOTOporo j BblnOIl-

HfleTCA ycnO!3J.1e: 

N j < ON' 151 

TO nOAMI~O}\ieCTaO SJ IIICKIlt04aeTCR 1113 pac.CMOTpuIH·'A , 11 3Ha4eJ-ll-le NC 
YMeHbwaeTCfI Ha 1: 

NC +--NC - 1 161 
ECIlJ.1 wa r 3 BbinOIlHAeTCR, OCYll\eCTBnAeTCA nepeXOA K wary 2. 
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War 4. B onHCWBaeMO~ BepCHH a n r opHTMa pacne 4 aTWBa~TCA 

KOOPAHHaT~ 4eHTpOB KnaCTep08. 


War 5. Bbl4HcnRe TCR cpeAHee p aCCTOll HHe P
j 

MemAY o fib eK T a-

MH, BXOAR14HMH a nOAMHomeCTBO S j • H COOT BeTCTBYlOI4 V1M qeHTpoM 

KIlaCTepa : 

P = ._1__ L II X- Z II. .i = 1 ..... NC • /7/
Jj 

N 
j Xf; s 

.l 

II . II 0603Ha4aeT paccToRHV1e taKIlV1Aa. 

War 6. B~4V1CIlReT CR 060614eHHOe cp e AHee paC CT ORHHe MemAY 

06beKTaMH, Ha x OAR14HMHCR B oTAenb Hbl X KIlaCTepax, V1 COOT Be TcT 8y ~

14HMH 4eHTpaMH KIlaCT e pOB: 

- 1 N C 

\) = - L N .D /8/


iN j= 1 I 

War 7. ECIlH: 


a/ TeKY14H~ 4HKIl HTepa 4HH nocneAHH~ - 3agepmKa a n r o pH T Ma, 


6/ YCIlOBH e: 


NC« NC \) / 2 / 9/ 

BblnOJ1HfleTCfI, TO nepexoA K wary 3 , 

a / Te KY14H ~ 4HI<Il HTepa4HV1 4e T H~A HIlH 


NC '> 2NCp / 10 

B~ nOJ1Hfl eTCR, TO n e p exog K wa r y 11, B n pOT HBHOM CJ1Y4 a e n p 04CC C 

HTeoa 4H H npOAOIl ~ae T C A. 

W ar 8. .£lnfl Ka~goro n ogMHomecTBa BbibOP04HblX oGp a 30B Bbl 4 ~1C 
nACTCR BeKT Op cpCAHeK B agpaTH4Ho ro OTKJ10HeHHR: 

T 
0, = (0 1 .°2 ••••• (] ) /1 1/

\ .1 n I 

.) 

(] = 
J 

-
1 .... 

-
( 

X ik - z 
11 
. ) ~ i = 1 , ... NC. 1 = 1 . ... n • /12/ 

lj N. -. ~ S 
1 x i 

rA e n eCTb pa3MepHo cT b o6pa3a, x eCT b i-TaB KOMnOHeH Ta k-Tor o
i k 


06beKT a a nOAMHomeCTBe Sj ; Zli ~CT b i-Taft KOMnOHeHTa BeK Topa, 


npeACTaBnRlOI4ero l.\ e HT p KJl aC T e pa Zj 1.1 Ni KOJll'l4eCTBO BI>I,.GOP04HblX 


06pa30B, BKnlOl.leHHblX B S i . KamAaB KOMnoHeHTa BCKTopa a j xapaf(


TepH3yeT CpeAHeKBaApaT~4Hoe OT KIlOHeHl.1e 06pa3a H3 KnacTepa S] 
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ro OAHO~ H3 oce~ KooPA HHaT. Ha 3TOM ware npOBe pneTCR T aKme B~

n OIlHeHH e: 

/13/• (T . . I :: i i -x ik I : T k i 1.1 

gIlll Bc ex k = 1, .. •• N 0 6 be KT o B. 

n p0 4 e Ayp a / 13 / nOBTopRe TcR AnA Bcex i = 1, ... , n f(OOPAHH aT 

V1 Bcex i = 1, ... , NC n OA MHome c TB S i . ECIlH y cno BHe / 13/ He 

B~nOIlHReTCR, AIlR Il~60 ro k: 

/1 4/ZNC+ l = Xk 

/ 15/NC. - NC + 1 , 

H aIlro p V1TM B03Bpa14 aeTCA B war 2. B npoTHB HOM c nY 4 a e n p04ecc 

HTepa4HH n p oAon *ae TcR. 

W a r 9. B K a~AoM ae t<Top e (J 
., 

.I 
. , 1 

. 
1 , ... ,NC BblUHpaeTCA 

Ma KCHMaIlb Hafl t<OMnO HCH Ta OJ max' 

1, ... ,NC Bbln OJ1 HfI ill a r 10. f CIlH AJ1R Ilto60ro 0 . 
1 max 


tOT CR y c n oBHR: 


16/u > ()
i max S 

H 

/ 17/
a/ j) J :-- P N, '>2«()N .. 1) 

I1IlH 

G/ NC:::: NCll 1 2 • /18 / 

TO KIlaC Tep C l.\ eH~pOM Z i paCUlenIlfleTCfI Ha ~Ba HOBbiX Kna(';Tcpa 

C l.\eHTpilMH zt 11 Z \. Kilac Tcp C 4eHTpOM Z, IlHKBHf\HPYCTCA, a 

19/NCo - NC .. 1 . 

An R onpeAeneHHR l.\eHTpa Z' I K f(OMnOHCHH! aUK ropa Z • COOTDeTCTBY~ 
J • J 6 J

l1Iel'l MaKCHMan b HOH Ko~mOHeHTe BeKTopa o . • nllH aonneTCR:, IIInx 

/20 /G • a . O< G < 1. 
Y = AM J m!lx AM -

UeHTp KIlacT epa Z-:- onpegeIlAeTcA Bbl4\.1TaHI1l!1" 3 TOCi HIe Ben\.1I.1I1HbI 
.... 1 

11 3 Z 1 • . 
n p l1 BblGope y cnegyeT PYKOBOACTBOSclTbCR B OCltOSHOM TeM, 4T06bl 

8enH l lH Ha Y 6b1na AOCTaTOI.IHO 60Ilbw0i1 gNl pa3JlH 4 e H\.1A paCCTORHl'li1 

Me)tlAY 0 6pa3aM\.1 , HO AOCTa T 04HO Manoi1 , 4T06bl 06l11al1 CTpYKTypa 

KnaCTepI13al.\ l.1 \.1 cy~ecTBeHHO He H 3MeH~IlaC b. 
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EcnVl pa ClIjenneHVle npOI1C xoAVlT Ha 3TOM ware, HaAO nepel1n1 I{ wa
ry 2, B npOTVlBHOM cnY 4ae I1Tep al.\I1H npOAOnlHatOTCR. 

ill a r 11. Bbl4 HCnRtOTcfI paC CTOflH I-1f1 p.. Me»<AY BceMVI napaHVI 
LleHT pOB KnaCT epOB: 

IJ 

P = II Z' - i .l II . i = 1 • 2 • •••• NC - 1. i = i t- 1 ••••• NC • 21/
IJ 1 

UJ a r 12. PaCCTOA HI1f1 Dij CpaBHI1BaiOTCfI C na paMeT pOM (}c • 
Te L MAX paccT oflH I1I1, KOTopble OKa3anl1Cb Me Hbwe Be ' pa HlI(VlpYJOTCR B 
nopRAKe B03 paCT aHI1f1: 

I () . •D . • .... D. . I. 	 /22/
11 J 1 12 12 IL J L 

rAe 

() '- I) < ... < () 	 /23/
i 1 .1 1 - i 2

j 2- - iLIL 

L MAX - Ma KCI1 Man bHoe 41-1C nO nap KnaCTepOB, KOTopble MOll\HO oUbeAVI
HVlTb . 

ill a r 13. npo4ecc cnVlflHVlR KnaCTepOB. Ka»<Aoe paCCTOflH Vle 
~ . Bbl4 11 cne HO AnR onpeAeneH HOI1 napbl KnaC TepOB Mell\AY ABYMR 

If Jf ~ .. 
LleHTpaMI-1 Z. 1-1 Z. . KnacT epbl S ,S 1 o6"beAI-1HRtUTCR, npVl4eM

'r ~ le ·r 
HOB WCi 4eHTp 

• 1 .. ... 
7. r = - --- [ Nj • Z, + N 1 • z, 1. 	 /24/

N i N P P cr 
'e " 

~eH TPbl ( " z~ p nv'KB VlAI-1PYtOTCR, V1 

NC·- NC - 1 . 	 /2 51 

npo Ll eAypa / 24 /; /2 51 nOBT opfleTCR AnR PI, 2, .. . , L MA X 

ill a r 14. EcnVl Ll Vl Kn VlTepa4 V1~ nocneAHVI ~ , HacT ynaeT npeKpa 
lIjeHVle anropVlTMa o6pa6oTKVI. B npO TI-1BHOM cnY4ae paC4eTbl nepexo 
ART K wary 2. 

UI-1KnOM VlTepal.\V111 C4V1TaeT CR Ka)f(Abl~ nepeXOA K wary 2 . 

JlIH EP ATYPA 

1. 	Mogl i ner A. 1" Skomorokhov A.O. , Shvet sov D.H. Nuc l. Techno
logy, 1981, 53, p. 8- 18 . 

2. Gonzalez R. C., Fry D.N., Kryter R.C. IEEE Trans.on Nuclear 
12 Science, 197~. NS-21, 1, p. I-8 . 

3. 	 Gonzalez R.C., Howin g ton L.C. IEEE Trans.on Sy s tems , Man and 
Cybernetics, 1977, SMC-7, 10, p.717-728 . 
Anderberg M. R. Cluster Analysis for App! lcations. Academi c 
Press, Ne~J York, San Francisco, London, 1973. 

5. 	Ty AlI(.. rOHcanec P . npl1Hl.I.Vlnbl pacn03HaaaHI1R 06pa30a . "Hl-1p", 
M., 1978. 

6. 	 Baroa B.A. 1-1 AP. OHRH, PI3-82-533 , AY6Ha, 1982. 
7. 	nenen~weB ~.H., Poroa A.A. OH~H, PI3-34-73, Ay6Ha, 1984. 

PYKOnl1Cb nocTyn~na a 1-13AaTenbcKVlH OTAen 
6 ceHT~6pfl 1985 rOAa 

13 

http:Trans.on
http:Trans.on

