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B ·HaCTOHD1ee BP8MH lKH3Hb 

M0.1l8JIHPOBaHHeM HOBhle 

B3aHM0.1leRCTBHH CJIOJKHeRWHX CHCTeM. 

CTaBHT nepe.u 

CB513aHHhle C 

MaTeMaTHqecKHM 

HCCJl8.1lOBaHHeM 

nporpecc B HH¢opMaTHKe H 

Bll'lHCJIHT8JlbHOR TeXHHKe OTKPhlBaeT nepe.u MaTeMaTHqecKHM 

M0.1l8JIHPOBaHH8M HOBhle B03MOlKHOCTH. 8 3THX ycJIOBHHX ¢opMHpyeTCH 

"KOMflblOTepHoe M0,1le~HpoBaHHe" /1/ KaK HOBOe HanpaBJieHHe, Ha CThlKe 

MaTeMaTHqecKoro M0.1l8JIHPOBaHHH H CHCT8MHOI'O nporpaMMHPOBaHHH, 

C HC110Jlb30BaHHeM B KaqecTBe ueMeHTHPYIDII(ero cpe,[ICTBa COBpeMeHHbIX Me

T0,[108 HllqJOpMaUHOIIHOH TeXHOJJOI'HH. 

UenHMH pa3pa.60TKH c:11cTeMhI 110,1:1,1:1eplKKH rrpHHHTHH peweH1111 (CIIIIP) · 

COMEX HBJJHIOTCH: a) pa3pa60TKa Cfifip nJIH OflTHMaJibHOI'O HJIH 6JIH3KOI'O 

K onTHMaJibHOMY Bbl6opa KOMilblOTepHhlX cpe,1lCTB .llJIH o6ecneqeHHH 

3KcnepHM8HTOB ;· npe.uMeTHOR o6JiaCTH C 

HCnOJib30BaHHeM anropHTMHqecKHX H HeanropHTMHqecKHX 3HaHHR, T. e. 

·pa3pa60TKa M8T0.1lHKH .llJIH oueHKH KOMflblOTepHhlX pecypcos; B) 

HCll0Jlb30BaHHe C03,1laHH08 cnnP .llJIH peweHHH 3a.uaq, CBH3aHHhlX C 

nJiaHHPOBaHHeM KOMilblOTepHhlX pecypcoB .llJlH npose.ueHHH peaJibHhlX 

3KnepHM8HTOB; r) HCCJJe,[IOBaHHe H C03,1laHHe cnrrp C HOB08 

apXHT8KTypoR, 6a3HPYIDllleAc:H Ha 3HaHHHX, nyTeM C03,1laHHH pa3JIHqHhlX 

npOTOTHnOB CHCTeM H nposepKH HX npaKTHqecKHX B03MOlKHOCTeR. B 3T08 

pa6oTe no.upo6Ho o6cyJK.1laeTcH 3a.uaqa KoMnbIOTepHoro ·Mo.UeJIHPOBaHHH 

npe.uMeTHOR o6JiaCTH. 

B OTJIHqHe OT Tpa.uHUHOHHOI'O MaTeMaTHqecKoro M0.1l8JIHPOBaHHH, r.ue 

no.u TepMHHOM "¢opMaJibHO~ onHCaHHe" llOHHMaeTCH onHCaHHe o6~eKTa Ha 

H3h1Ke MaTeMaTHKH, B KOMllblOT8PHOM 

"¢opMaJIH30BaHH08 HH¢opMauHeR" noHHMalOT 

M0.1l8JIHPOBaHHH ll0.1l 

JII06yIO HH¢OpMaUHIO, 

noMemeHHYIO B naMHTb 3BM, ecJIH TOJibKO B 3TOR 3BM eCTb nporpaMMhl, 

cnoco6Hue "noHHTb" ee, T.e. npaBHJibHO HHTepnpeTHPOBaTb 3TY 

HH¢0pMaUHIO H HCilOJib30BaTb ee .llJIH nopOlK.1l8HHH HOBOR. 

"H3 no.uo6HoR pacwHpeHHOR TPaKTOBKH ¢opMaJIH3aUHH 

Henocpe,1lCTB8HHO BhlTeKaeT 3HaqHT8JlbHOe pacwHpeHHe ¢opM 

npe.ucTaBJI8HHH M0,1leJieR - 3TO H Ha6opu 3KCnepHM8HTaJibHhlX ,1laHHhlX, H 

T8KCThl MaTeMaTHqecKHX onHcaHHR, H 3KcnepTHhle BhlCKa3hlBaHHH, H 

rpa¢HqecKHe 

3HaqHT8JlbHO 

o6pa3Uhl, H I'OTOBhle 

pacwHpHeTCH o6JiaCTb 

nporpaMMhl... KaK CJl8.1lCTBHe, 

MaTeMaTHqecKOM M0,1leJIHpoBaHHH 3Ta 

llPHMeHHMOCTH. TaK, 

o6JiaCTb ecTeCTBeHHhlM 

eCJIH B 

o6pa3oM 

onpe.uenHeTcH HaJIHqHeM xopowo pa3pa60TaHHoro 
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annapaTa, TO B KOMilbIOTepHOM MonenHpoBaHHH 

COOTBeTCTBYIOIUe8 nporpaMMU, HanpHMep, conep:z:ame8 

HanHqHeM 

HeKoTopue 

3BPHCTHqecKHe npaBHna" /1/. 

Monenb IlOHHMaeTCR KaK pe3yn&TaT OTo6paxeHHR onHo8 a6cTpaKTH08 

MaTeMaTHqecK08 CTPYKTypu Ha npyryIO, TO:Z:e a6cTpaKTHYIO, HnH KaK 

pe3yn&TaT 

BTOpo8. 

HHTepnpeTaUHH nepBoR B 

11cnon&30BaHHe MaTeMaTHqecK08 

TepMHHax 

MonenH B· 

H 06pa3ax 

COBpeMeHHOM, 

o6menpHHRTOM B c¢epe HayqHUX HccnenoBaHHR H TeXHHKH CMUcne cnoBa 

He CBR3aHO C MaTepHanbHUM BOCilPOH3BeneHHeM nonne:z:amHX_Hcc.nenoBaHHIO 

CB08CTB H xapaKTepHCTHK 061,eKTa H He npennoniraeT 

SKcnepHMeHTanbHUX npouenyp. 061>eKT, onHcaHHU8 Ha R3UKe MaTeMaTHKH, 

npencTaBnReTCR HeKOTopoR MaTeMaTHqecKOR CTPYKTypo8 

(nH¢¢epeHUHanbHUMH ypaBHeHHRMH,,. nepenaToqHo8. ¢YHKUHe8, _rpa¢OM H 

T. n. l c onpeneneHHUMH napaMeTpaMH, a npouecc Hccnen<:>BaHHR (TaK 

Ha3UBaeMoe peII1eHHe MaTeMaTHqecKo8 MonenH) 3aKnIOqa:eTcR,,B npHMeHeHHH 

K 3T08 CTPYKType COBOKYilHOCTH MaTeMaTHqecKHX }npeo6pa30BaHH8 H 

onepaUH8 B COOTB6TCTBHH C HeKOTOPUM anropHTrOM. Pe3yn&TaTOM 

BUqHcnHTenbHOro npouecca ·RBnReTCR HOBaR HH¢op~,UHR 06 ,HccnenyeMOM 

061,eKTe, pa3yMeeTcR, B TOR qacTH ero . cBo8cTB ,- KOT<Jpue HaII1nH 

OTpaxeHHe B HcxonHoM MaTeMaTHqecKOM ?IlHCaHHH. 

Monenb KOMilbIOTepH08 o6pa60TKH 3KcnepHM6HTa ecTb C03naBaeMU8 c 

uenbIO nonyqeHHR H ( HnH) xpaHeHHR HH¢opMaUHH cneuH¢Hq~CKH8 _061,eKT' 

OTpa:z:aIOII1H8 CB08CTBa, xapaKTepHCTHKH H CBR3H 061,eKT~:, - ',_opHrHHana 

IlPOH3BOnbH08 npHponu, cymecTBeHHUe nnR 3anaqH, peII1aeM08 ~y61>eKTOM. 

Monenb npencTaBnReT co6o8 qeTupex:MeCTHYJO KOHCTPYKI~HIO,. ,KOMUOHeHTaMH . 

·,!<OTopo8 _RBnRIOTCH cy61>eKT; 3an·a~a. peII1ae~aR cy6~~KTOM,. ~61,eKT -

opHrHHan H R3UK onHcaHHR HnH cnoco6 MaTepHan&Horo ~9cnpo3BeneHHR 

_MonenH. B KOMilbIOTepHOM MonenHpoBaHHH_ pa3nHqHue cpencTBa OilHCaHHR 

061,eKTa npH MonenHPOBaHHH, BK./IIO'laR MaTeMaTHqecKoe' . KaqecTB6HHOe 

/2 /, HMHTaUHOHHOe, 

npe:z:HJOJO aBTOHOM;IIO, 

3KcnepTHoe, 

npeBpamaRcb 

HH¢opMaUHOHHOe, 

B KOMTTOH6HTU 

_TepRJOT CBOIO 

6onee o6mero 

HanpaBneHHR - npencTaBneHHR 3HaHH8 B 3BM, pa3BHBaJOmerocR Ha CTUKe 

HCKYCCTBeHHOro HHTenneKTa H CHCTeMHOro nporpaMMHPOBaHHA. 

"KOMilbIOTepHoe. MonenHpOBaHHe MO:Z:eT 3anonHHTb 6peIIlb Mexny 

MaTeMaTHqecKHM MonenHpOBaHHeM H HCKYCCTBeHHUM_ 

BKnIOqHTb MaTeMaTHqecKoe MonenHpoBaHHe B npouecc 

cpencTB npencTaB./16HHR 3H~HH8" /1/. 

HHTenneKTOM, 

clJopMHPOBaHHR 

OCHOBHUe STan_u npouecca KOMilbIOTepHoro MonenHpoBaHHR, _H B" TOM 

1:rncne HaII1e8 3analfH 1 l npenMonen&Hu8 aHanH3, •BKnIOqaR c6op H 

o6pa60TKY HCXOnH08 HH¢0pMaUHH, Y'I'.OqHeHHe . IlOCTaHOBKH 3.anaqH, 
' -\.. .,;- ..... 
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npoeKTHpoBaHHe 

cneuH¢HKaUHH 

COCTaBa 

MonenH, 

H CTPYKTYPU 

oTnenbHUX nonMonene8, 

T.e. pa3pa60TKa 

c6opKa MonenH 

HccnenoBaHHe MonenH, 

MonenH; 2) nocTpoeHHe 

H oTnanKa npencTaBneHHR 

B uenoM, HneHTH¢HKaUHR 

BKnIOqaR· HccnenoBaHHe ee napaMeTpoB; 3) 

KaqecTBeHHUX 

B03MO:Z:HOCTe8; 4) 

oco6eHHocTe8, aneKBaTHOCTH, nporHOCTHqecKHX 

HCCne,!:\OBaHHe Monene8 B pa3nHqHUX pe:z:HMaX H B 

pa3nHqHUX 3anaqax; 5) HHTepnpeTaUHR pe3yn&TaTOB MonenHpoBaHHR; 

6) reHepaUHR QTqeTOB. 

.nnR peIIleHHR 3To8 3anaqH aBTOP o6cy:z:naeT npo6neMy coenHHeHHR 

MaTeMaTHqecKoR MonenH c sKcnepTHoR cnnP nyTeM enHHoro 

npencTaBneHHR MonenH 061,eKTa. Ilpo6neMa 3aKnIOqaeTcR B co3naHHH 

npencTaBneHHR MonenH, yqHTUBaIOmeR Bee oco6eHHOCTH. B HaII1e8 pa6oTe 

ee ponb Hrpana Monenb K./laCCH~HKaUHH 061,eKTOB H./IH npH3HaKOB. 

1. 0 Heo6xonHMOCTH 3KCnepTHUX cnnP nnR peIIleHHR 3anaqH BU6opa 
KOMilbJOTepHUX cpencTB npH o6pa6oTKe 3KcnepHMeHTa./lbHUX naHHUX 

HeonpegeneHHOCTb BO Bcex oueHKax BUqHC./IHTe./lbHUX pecypcoB 

¢H3HqecKHX 3KcnepHMeHTOB, 

cnenyIOIIIHX ¢aKTopax: a) 

H B TOM qHcne B HEP, OCHOB~BaeTCR Ha 

B 3KcnepHM6HTa./lbH08 ¢H3HKe H6B03MO:Z:HO 

neTan&Ho nnaHHPOBaTb BUqHcnHTenbHUe pecypcu ¢H3HqecKHX 

3KcnepHM6HTOB , T.K. MHOroe MO:Z:eT MeHRTbCR B npouecce 3KcnepHMeHTa 

(Bero naqane H Konue M. 6. pa3nHqHU), BKnJOqaR HneH a data ra~e, 

s¢¢eKTHBIIOCTH neTeKTOpa, pacnpeneneHHe nyqKa ( nnaH) ycKOPHTenR H 

nanpaBneHHR B ¢H3HqecKHX HccnenoBaHHAX; 6) CKOPOCTb 

aKKYMY./IHPOBa!IHR co6UTHR MO:Z:eT 3HaqHTe./lb!IO yBenHqHBaTbCR Mexny 

HaqanoM H KOHUOM nepHona, To,na 6yneT Ha6nJOnaTbCR HeyK./IOHHU8 pOCT 

qHcna aKKyMynHpoBaHHUX co6UTH8 ( KOTopoe onpenenReT 061,eM master 

Data Summary Files (DST»; B) MeCTO, rge pa3nHqHue BUqHC./IHT6./lbHUe 

3anaqH non:Z:HU BUrionHRTbCR, MO:Z:eT MeHRTbCR B TY H./IH HHYJO CTOPOHy; 

rl HeKoTopue H3 oueHOK MoryT oKa3aTbCR TaKHMH BUCOKHMH, qTQ 

HccnenoBaTe./lH MoryT nocTapaTbCR yMe!lbIIIHTb HeKOTopue ¢aKTOPU, 

KOTopue, KaK noncKa3UBaeT OTTUT, 6ynyT peanHCTHqHu; nl CHCTeMU 

o6pa60TKH - 3TO CHCTeMU C o6paTH08 CBA3bl0. TaK KaK HccnenoBaTe./lH 

HaqHHaIOT IlOHHMaTb HeKOTOpUe npo6neMU pa60TU C naHHUMH, OHH MoryT 

HCilO./lb30B!i. Tb pa3./IHq!IUe nonxoml. 

KnJOlfeBue ¢aKTopu, KOTopue onpenenHnH, 

3KcnepTH08 cnnP COMEX pa3yMHa, - 3TO · xap·aKTep 

qTo pa3pa60TKa 

(3anaqa Tpe6yeT 

onepHpoBaHHR CHMBonaMH H 3BpHCTHqecKHX peIIleHHA), cno:z:HOCTb H 

IIIHPOTi nocTaHOBKH HaIIleA 3anaqH (3anaqa npencTaBnReT npaKTHqecKHR 

HHTepec H HMeeT peIIleHHe). 

3KcnepTHaR cnnP, H B TOM qHC./le COMEX, MO:Z:eT ¢yHKUHOHHPOBaTb B 

l 



xaqecTBe TeopHH o6pa60TKH HH¢OpMaUHH HRH MoneRH peweHHll 3anaqH B 
. ' 

3anaHH08 o6RaCTH, naBal! OlKHnaeMUe OTBeTU B KOHKpeTH08 CHTyauHH H 

noKa3UBal!, KaK H3MeHl!DTCll 3TH OTBeTU B HOBUX CHTyaUHl!X. 9KcnepTHal! 

CHC't:eMa MO:l:eT . nonpo6Ho . o6'bl!CHHTb. KaKHM o6pa30M HOB al! CHTyaUHll 

npHBeRa K H3MeHeHHl!M. 9TO Il03B0Rl!eT IlORb30BaTeRD oueHHTb B03MO:l:HOe 

BRHl!HHe HOBl,IX ¢aKTOB HRH HH¢opMaUHH H IlOHl!Tb, KaK OHH CBl!3aHl,I C 

peweHHeM. AHaRorHqHo IlORb30BaTeJlb MO:l:eT oueHHTb BRHl!HHe HOBl,IX 

cTpaTerH8 HRH npouenyp Ha peweHHe. no6aBRllll Hoaue npaBHRa HRH 

H3MeHl!ll y:a:e cymecTByDmHe. 

ECRH HMeDmal!Cll HH¢opMaUHll Hane:a:Ha H qeTKO 3anaHa, TO 

HCilORb30BaHHe 3KcnepTH08 ~HCTeMl,I He peKOMeHnyeTCll. ECRH :a:e 

nocTynue naHHUe "3aMycopeHu", TO npHMeHl!Tb 3KCnepTHUe CHCTeMl,I 

peKOMeHnyeTCl!. Torna HaqHeT HrpaTb HeqeTKal!, HeToqHal! HRH KaKal!

HH6yn& "HeqHcTal!" RorHqecKaH cxeMa. 

cnoco6HOCTb oueHHTb co6cTBeHHUe pe3yR&TaTl,I - pnHa H3 Ba:l:Hl,IX 

OC06eHHOCTe8, npHcymal! npaKTHqecKH RD608 3KCITepTH08 CililP. 

Heo6xonHMOCTb B TaKo8 oueHKe cBl!3aHa npe:a:ne acero c HenoRHOT08, 

HeToqHOCTbD, a HHorna H npOTHBopeqHBOCTbD ,HMeDme8cl! HH¢opMaUHH o 

npenMeTH08 06RacTH H c HCilORb30BaHHeM BCRencTBHe 3Toro npaBHR 

npaanonono6Hux paccy:a:neHH8. He. rapaHTHPYDmHx R·orHqec~oa HCTHHHOCTH 

3aKRDqeHHl!. 

Hcxonll H3 THnHqHl,IX KaTeropH8 cnoco60B npHMeHeHHll 3KCnepTHl,IX 

CHCTeM, cnnP COMEX l!BRlleTCll nRaHHPOBaHH08 CHCTeMo8 ( onpeneReHHe 

n_ocRenoBaTeJlbHOCTH , neACTBHH, T. e. OilTHMaRbHUit. HnH 6nH3KHH K 

·OilTHMaRbHOMY nRaH HCilORb30BaHHll Heo6xonHMUX TeXHHqe~KHX cpencTB Ha 

enHHHUY BpeMeHH (HanpHMep, Ha ron - enHHHUY cpoKa 3KcnepHMeHTa) 

nRll o6ecneqeHHll .Tpe6oBaHHH K o6pa6oTKe 3KcnepHMeHTa) H 

npo,eKTHpoBaHH08 3K<;:nepTHOit CHCTeMo8, . T. e. BU6,HpaeTCll OilTHMaRbHl,18 

HRH 6RH3KH8 K OilTHMaRbHOMY KO~IlbDTepH!,18 KOMilReKC. 

OCHOBHl,IMH cpencTBaMH npencTaBReHHll 3HaHHit H noRyqeHHll peweHHll B 

cnnP l!BRl!DTCll pacnpocTpaHHDmHe Ta6RHUU H cneuHaR&Hue acTpoeHHUe 

¢YHKUHH. cnnp nono6HU naKeTaM IlPHKna.QHbIX nporpaMM ( nnm , B KOTOPUX 

nRll OilHCaHHll MoneRH npHKRanH08 06RaCTH HCilORb3YDTCll ypaBHeHHll, 

HepaBeHCTBa H npyrHe MaTeMaTHqecKHe KOHCTPYKUHH C COOTBeTCTBYDmHMH 

MeTonaMH noRyqeHHll ~ OilTHMaRbHOro HRH 6RH3Koro K OilTHMaRbHOMY• 

peweHHll, a .TaKlKe npHM8Hl!IOTCll cpe.QCTBa npe.QCTaBneHHll 3HaHHH B BHne 

npaBHR H G6bl!CHeHHll noRyqaeMUX c HX IlOMOmbD peweHH8, a TaK:a:e 60Ree 
KaqecTBeHHOe OilHCaHHe MoneRH IlPHKRanHo8 06RaCTH .. TTOMHMO cpencTB, 

THnHqHl,IX nRll CHCTeM, OCHOBaHHl,IX Ha 3HaHHl!X (C03), HRH CHCTeM, 

6a3HPYDmHXCll Ha 3HaHHl!X ( CB3) , cnnP COMEX conep:a:HT peRl!UHOHHYD 
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CYB.ll, noncHCTeMy pa60Tl,I C 3R9KTPOHHl,IMH Ta6RHUaMH, neROBYD rpa¢HKY, 

noncHCTeMy o6pa6oTKH TSKCTOB H npyrHe cpencTBa HHTep¢eitca 

IlORb30BaT8Rl!. 

BuneReHHUe 3HaHHll O npenMeTH08 06RaCTH Ha3UBaDTCll 6a30it 

3HaHHH, .a o6mHe 3HaHHll O Haxo:a:neHHH peweHHit 3anaq Ha3UBaDTCll 
'-. ~ '. ' 

MexaHH3MOM BUBona HRH peweHHll. nporpaMMa·. KOTopal! pa6oTa.eT co 

3HaHHl!MH, opraHH30BaHHUMH nono6~UM o6pa30M, Ha3UBaeTCll CHCT8M08, 

OCHOBaHH08 Ha 3HaHHl!X .. Ba3a 3HaHH8 9C coneplKHT ¢aKTli ( naHHU8) H 

npaBHRa ( HRH npyrHe npencTaBReHHll 3HaHH8). HcnoR&.3yDmHe 3TH. ¢ax-ru 

KaK OCHOBY nRll npHHl!THll peweHHit 3anaq. MeiaHH3~ BU~ona con~PlKHT 

HHTepnpeTaTop , onpeneRHDmHA, KaKHM o6pa3oM npHMeHl!Tb npenMeTHUe 

3HaHHll, H n11cneTqep, yc:raHaBRHBaDmHH. nopllnOK npHMeHeHHll pa3RHq.Hl,IX 

KYCKOB npenMeTHl,IX 3HaHHH. B.H. Ara¢oHOB H M.H .. .lleXTl!Pb /3/ 

npHxonl!T K cR_enyDme8 npaKTHqecKH noRe3HOH H npHM8Hl!eMo8 ·a CHCTeMe 

6a3 3HaHHH (CB3) KRaCCH$HKaUHH 3HaHHfi: 1) IlOHl!THll (MaTeMaTHqecKHe 

H HeMaTeMaTHqecKHe), 2) ¢aKTl,I, 3) npaBHRa, 3aBHCHMOCTH, 3aKOHU, 

CBll3H, 41 aRropHTMU, npouenyp1,1. 

Ba3a 3HaHHH COCTOHT H3 npaBHR HRH HCTOqHHKOB 3HaHH8, 

onpeneRl!DmHx npeo6pa30BaHHll, KOTop1,1e HYZHO ·npoBeCTH B B.ll B TOM HRH 

HHOM ee COCTOl!HHH. npaBHRa BKRDqaDT TaKHe 3R8MeHTl,I, KaK o6RaCTb 

onpeneReHHll, o6RaCTb nefiCTBHll, ycROBHll npHMeHeHHll, ycROBHll BU6opa, 

neHCTBHe, IlPHOPHTeT H np . .llRll 3anaHHll ycROBH8 IlPHMSHSHHll, YCROBHit 

a1,16opa H ne8cTBHfi onpeneReHU cneuHaR&Hue 6a3HCHue onepaTopu, 

o6ecneqHBaDmHe nocTyn H IlOHCK ,no o6pa3UY B B.ll H cnH.cKe Bl,IIlORHHMl,IX 

npaBHR, a TaKlKe B03MO:l:HOCTH H3M8H9HHll B.ll, 3arpy3KH MonyRe8 B3 H 

B3aHMoneitCTBHll C Il0Rb30BaTeReM. 

AHaRH3HPYll cxeMU CHCTeM 6a3 3HaHHH (CB3), MO:l:HO aun~RHTb B HHX 

TPH OCHOBH!,18 qacTH: 6a31,1 3HaHHH (B3), MexaHH3M noRyqeHHll peweHH8 

(MP) H HHTep¢efic (H$). Ka:a:nall H3 3THX qacTefi MO:l:eT 6UTb.Y~TpoeHa 

no-pa3HOMY B pa3RHqHl,IX CHCTeMax, npHqeM OTRHqHll .MoryT 6UTb KaK B 

neTaRl!X, TaK H B npHHUHnax. CRenyeT Tax:a:e OTM8THTb, .qTo Me:a:ny 

3THMH qacTl!MH HeT a6COR~TH08 rpaHHUU, HX pa3Me:a:eBaHHe noBORbHO 

ycROBHO, OHH MoryT. "nepe.CeKaTbCll " B 3TOM KOHTeKCTe 

pa3RHqaTb aRrOpHTMHqecKHe H HeaRropHTMHqecKHe ~HaHHll. 

noRe3HO 

npHHUHill,I pa60Tl,I MP . TS CHO CBl!3aHU co . cnoco6aMH npencTaBReHHll 

3HaHHH B B3. .llRll 3H3.HHH, npencTaBReHHl,IX B B3 ypaBH8HHl!MH, MP 

l!BRl!8TCll npouenypofi peweHHll ypaBH8HHH, nRll 3HaHHH, npencTaBReHHUX 

ROrHqecKHMH ¢opMyRaMH .HRH ·~paBHR~~H cneuHaR&Horo BHna, 3TO 

HeKOTop1,18 MeXaHH3M ·BUBona H T.n. B RD60M CRyqae MP conep:a:HT 

aRropHTM noRyqeHHll peweHHll, T.e. 

·5 
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3HaHHe, :TaK KaK B MP co.nepXHTCR no Kpa8He8 Mepe qacTb ceMaHTHKH 

63, onpe,neReHHaR a npoue.nypHo8 ¢opMe, 3TO no.nTaepxnaeT 

OTHOCHTeRbHOCTb rpaHHUll Mex.ny MPH 63. 

2. Mo,neRb KOMilbllTepH08 o6pa60TKH 3KcnepHMeHTa 

OCHOBHUe npo6ReMU o6pa60TKH ,naHHllX 1'.mryT 6UTb c¢opMyRHPOBaHl,l 

B BH.ne o6me8 OilTHMH3aUHOHH08 3a,naqH npH COOTBeTCTBYllllleM au6ope 

onTHMH3HpyeMoro KPHTepHR KaqecTaa MeTo,na. noKaXeM, KaK npH 

Ha.nRexameM au6ope onTHMH3HpyeMoro KPHTepHR KaqecTaa MeTo.na H 

KRaCca .nonycTHMllX perneHH8 MOXHO B paMKax e.n;HHoro YHH¢HUHPOBaHHOro 

no.nxo.na noRyqaTb H3BecTHUe MeTo,nu H Mo.n;eRH a 3a,naqax: a) 

cTaTHCTHqecKoro HCCRe,noBaHHR 3aBHCHMOCTe8; 6) KRaCCH¢HKaUHH 

o6oeKTOB HRH npH3HaKoB; B) cxaToro npe,ncTaBReHHR ,naHHUX. 

Kor .na roaopHTCR o KRaccH¢HKaU!iH coaoicynHocTH o6oeKTOB, 

no.npa3yMeBaeTCR, qTQ Kax.nu8 H3 HHX 3a.D;aH COOTBeTCTBYlllllHM CTOR6UOM 

MaTpHUll X(t) [l], r.ne Kax.nu8 3ReMeHT x<~> (t) - 3HaqeHHe K -ro 

npH3HaKa, xapaKTepH3Ylllllero COCTORHHe i - ro o6oeKTa B MOMeHT 

apeMeHH t, RH6o, qTQ reoMeTpHqecKaR C.TPYKTypa HX nonapHUX 

paCCTORHH8 (CBR3e8) 3a,naHa MaTpHUe8. AHaROrHqHo HHTepnpeTHpyeTCR 

HCXO.D;HaR HH¢opMaUHR B 3a,naqe KRaCCH¢HKaUHH COBOKynHOCTH IlPH3HaKOB, 

qTQ Kax.nu8 H3 npH3HaKOB 3a,naeTCR COOTBeTCTBYllllle8 CTPOK08 MaTpHUll. 

B caoe8 o6me8 (HecTporo8) nocTaHoaKe npo6ReMa KRaccH¢HKaUHH 

o6oeKTOB 3aKRKJqaeTCR B TOM, qTo6u BCll aHaRH3HpyeMyll COBOKYilHOCTb 

o6oeKTOB O={Oi } , i=l, n pa36HTb Ha cpaBHHTeRbHO He60RbWOe qHCRO 

o.n;Hopo,n;Hux rpynn HRH KRaccoa. nRR ¢opMaRH3aUHH 3T08 npo6ReMu 

y.no6Ho HHTepnpeTHPOBaTb aHaRH3HpyeMUe o6oeKTll B KaqecTBe ToqeK B 

COOTBeTCTBYllllleM ¢aKTOPHOM npocTpaHCTBe; eCRH HCXO.!l;Hlle .naHHUe 

npe,ncTaBReHu B BH,ne [l], To 3TH ToqKH RBRRllTCR Henocpe.ri.cTaeHHUM 

reoMeTpHqecKHM H306paxeHHeM MHOrOMepHUX Ha6Rll,neHH8 xl, x2, , xn B 

p-MepHOM npocTpaHCTBe X c KOOp.D;HHaTHllMH OCRMH Ox(l), Ox(2), .. , 

ox(p). TaKHM o6pa30M, a o6meM cRyqae 3a,naqy KRaccH¢HKaUHH 

HCCRe,nyeMo8 COBOKYilHOCTH o6oeKTOB 0, CTaTHCTHqecKH npe.ncTaBReHH08 

B BH,ne [l], MOXHO c¢opMyRHPOBaTb KaK 3a,naqy IlOHCKa TaKoro 

pa36HeHHR ( npaBHRa KRaCCH¢HKaUHH) z * 3a,naHH08 COBOKYilHOCTH O Ha 

* * * H~ne~eceKallD1:ecs :Raccu z 1 , z 2 , ••• zk 

U Z =O, Z n Z = 0 npH I~ J,nPH KOTOPOM ¢YHKUHOHaR KaqecTBa 
J=l J I J 

Q(z) .nocTHraeT caoero 3KCTpeMaRbHOro 3HaqeHHR Ha A, T.e. 
* . ' . * 

Q(z) = min Q (z) HRH Q(z) = max Q (z) 
z e A z e A 
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npH 3TOM qHcRO KRaCCOB K MOXeT 6UTb KaK 3apaHee 3a,naHHUM, TaK H 

HeH3BeCTHUM. 

B o6meM BH,ne npo6ReMy KRaCCH¢HKaUHH IlPHMeHHTeRbHO K MO.D;eRH 

KOMilbllTepHo8 o6pa60TKH 3KCilepHMeHTa MOXHO npe,ncTaBHTb TaK: 

a) axo.n;Hue H npoMexyToqttue .naHHue: 

S IJk , i=l,9 ; j=l,10 

i- 3ReMeHTu apeMeHHoro psna < 10 
j- THil o6oeKTa (Tpe6oBaHHR) 

j= 1 - Tpe6oaaHHe K CPU 
2 - K cyMMapHoMy ¢a8Ry naHHUX 
3 - K cpentteMy pa3Mepy ¢a8ROB 
4 - K MHHHMaRbHOMY cerMeHTY ¢a8noa 
5 - K nHCKOB08 naMRTH 
6 - ·K onepaTHBH08~aMRTH 
7 - K nepenaqe naHHUX 
8 - qHcno nonbioaaTene8t 
9 - qffcno rpynn 

10 - cpenHRR exenHeBHaR 3arpy3Ka 
k=l, •• ,6 - 3anaqff, { Fk }, KOTopue OilHCbIBallT 06RaCTb npHMeHeHHR 

'l!aCTb MaCCHBa s MOXHO onpenenHTb, HcxonR H3 qffcna co6UTHH 
H "RUNs". ljk 

M - qHCRO YPOBHe8 KOMilbllTepHoro KOMnReKca ( l<= M <= 3) 

Gkm - npoueHT 3anaqH {, KOTOpaR nonxHa BUilORHRTbCR Ha YPOBHe M. 

U - BUBO.D;U, noRyqeHHlle Ha OCHOBe HCilORb30BaHHR KaqecTBeHH08 
MoneRH, Karna 3TO 6uRo Heo6xonHMO Ha 3Tane u a npouecce peweHHR 
3anaqH. 

R - npoueHT OWH60K B naHHUX MaCCHBa s 

Ha OCHOBe (S,M,U) onpenenReTCR X Hy 
m m 

- X - qffcno TepMHHanoa Ha ypoaHe m 
m 

- y - qffcRo pa6oqHx cTaHUH8 Ha ypoaHe m 
m 

Q ljk- MaCCHB pacnpeneReHHR Tpe6oaaHH8 Ha YPOBHRX 'H,no ronaM 
nonyqeH Ha OCHOBe 

i - THn o6oeKTa 
( S,G,U) 

i=l - MODlHocT~ npoueccopa 
2 - pa3Mep cyMMapHoro ¢a8Ra naHHUX 
3 - cpenHH8 pa3Mep ¢a8noB 
4 - pa3Mep MHHHMa.ribHoro cerMeHTa ¢a8noa 
5 - o6oeM nHCKOB08 naMRTH 
6 - o6oeM onepaTHBH08 naMRTH 
7 - MaHHnynRUHH c HOCHTenRMH naHHUX 

j - ypoaeHb 
K - ran 

Hhjk - ~:~~H~c~~~g~~::~8K~~o~~~B~~p=n~~R~~~:MH:n~c~~::oro 
(Q,X,Y,U,R). 3To Ha3UBaeTCR CHCT8M08 Tpe6oaaHH8. 

h - Tpe6oaanuR K YCTpoACT~aM = {A,B,C,D} 
j - ypoaeHb 

7 



r.11e 

,a 
I w 

b 
I w 

C 
I w 

~ - ro.11 (BpeMeHHoro psr.11a), 

3JieMeHT MaccHBa A i-ro Tpe6oBaHHSI K npoueccopy w Ha 
ypoBHe j H rona k, 
r.11e i = 1- )lJIHHa CJIOBa, 

.2- ecTb conpoueccop HJIH HeT 
3- ecTb MHoronpoueccopHaSI cHcTeMa HJIH HeT 
4- HHTep¢e8c 

3JieMeHT MaCCHBa B i-ro Tpe6oBaHHSI K BHewHeMy 
3anoMHHaIDmeMy ycTpo8cTBY w Ha ypoBHe j H rona k, 
rne i = 1- eMKOCTb 

2- HHTep¢e8c 

3JieMeHT MaCCHBa C i-ro ,Tpe6oBaHHSI K ycTp08CTBY BBO)la / 
BUBO.Ila w Ha ypoBHe j H rona k, 
r.11e i = 1- rpa¢HqecKH8 HJIH HeT 

2- BBO.ll / BUBO.ll 
3- pa3pewaIDmasr cnoco6HocTb· 
5- CKOPOCTb nepe.11aqH )laHHUX 

d - 3JieMeHT MaCCHBa D i-ro Tpe6oBaHHSI K JIHHHSIM CBSI3H 
I HJIH CeTSIM Ha YPOBHe j Ii ro.11a k, 

r.11e i = 1- CKOPOCTb nepe.11aqH )laHHUX 
2- THil JIHHHH 

MaCCHB H MeHSieTCSI B npe.11enax: 

H ± C 
hjk 

, r .11e c o603HaqaeT OWH6KH BXO)lHUX )laHHUX, 

P (pl,p2 ••• ) - TeXHHqecKHe xapaKTepHCTHKH npoueccopa H3 
MHoxecTBa npoueeeopoB B 6a3e .11aHHUX 

pl- CKOpOeTb 
p2- onepaTHBHaSI naMSITb 
p3- CTOHMOCTb 
p4- HHTep¢e8c 
~5- exero.11Hoe H3MeHeHHe ueHu 

V (vl,v2, •••• ) -

vl- 061,eM 
v2- HHTep¢e8c 
VJ- CTOHMOeTb 

T (tl,t2, •••• ) -

tl- 061,eM 
t2- HHTep¢e8c 

TeXHHqeeKHe xapaKTepHeTHKH BHeWHero 
3anOMHHaIDmero YCTPOHCTBa npSIMOro )lOeTyna H3 
MHOJKeeTBa BHeWHHX 3anOMHHaIDmHX ycTpOHeTB 
B 6a3e )laHHUX 

TeXHHqeeKHe xapaKTepHeTHKH BHewHero 
3anoMHHaIDmero ycTpoHeTBa noene.110BaTeJibHoro 
)lOeTyna H3 MHOJKeeTBa BHeWHHX 3ailOMHHaIDmHx 
ycTpOHCTB B 6~3e )laHHUX 
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I 

tJ- CTOHMOCTb 

W (wl,w2, .... ) - TeXHHqecKHe xapaKTepHCTHKH ycTpOHCTBa 
BBO)la / BUBO.Ila H3 MHOlKeCTBa ycTp08CTB 
BBO)la / BUBO.Ila B 6a3e )laHHUX 

wl- CKOPOCTb 3anHCH / qTeHHSI 
w2- HHTep¢e8c 
w3- CTOHMOCTb 

L (11,12, •••• ) - TeXHHqeeKHe xapaKTepHeTHKH JIHHHH CBSI3H H 
eeTe8 H3 MHOJKeeTBa B 6a3e )laHHUX 

11-eKOPOCTb nepe.11aqH )laHHUX 
12-THil JIHHHH 

KRACC - 3TO THn· KOH¢HrypaUHH BUqHeJIHTeJibHOro KOMnJieKca, 
KOTopu8 nonyqaeTeSI Ha oeHOBe MaTPHU P,V,T,E,L, H H"a6op npaBHJI 
(npHHUHilOB) npoeKTHPOBaHHSI KOMilbIDTepHoro KOMnJieKca, Ii B TOM qHcJie 
Ha6op npaBHJI, eBSI3aHHUX C eOBMeCTHMOCTbID MelK,!ly KOMilOHeHTaMH 
KOMnJieKca. 

6) noeTaHoBKa 3a.11aqH: 

Bu6op ·onTHMaJibHoro KJiaeea B 3aBHeHMOeTH OT MHOJKeeTBa 

Tpe6oBaHH8 .H Ii xapaKTepHeTHK {P,V,T,E,L} • o6Jia,llaIDmero MHHHMaJibH08 

eTOHMOeTbID, 

IlpH 3TOM pewaeMaSI 3a)laqa xapaKTepn3yeTCH HeqeTKOCTbID Ii 

aenonHoToii ncnonb3yeMbIX ncxogHblX gaHHbIX, 

Oeo6eHHU8 HHTepec HMeeT IlOHHTHe "eTOHMOeTb". CTOHMOeTb 

KalK)lOro THna ycTpo8eTBa HJIH npoueeeopa - 3TO ¢YHKUHSI OT BpeMeHH 

(eJKero.11Hu8 ¢aKTOP o6eeueHHBaHHH KaJK.11oro THna ycTpoHeTBa HJIH 

npoueeeopa). CTOHMOCTb HenOJib3yeTeSI KaK B3BeWHBaIDmH8 ¢aKTOP B 

OilTHMH3aUHOHHOM ypaBHeHHH )lJIH BU6opa KOMilbIDTepHoro KOMilJieKca. Bee 

3HaqeHHH Kal!C)lo8 nepeMeHH08 xpaHHTeH B 6a3aX )laHHUX cnnP COMEX. 

~3 MaTPHU TeXHHqeeKHX xapaKTepHeTHK (xpaHHTCH B 6a3ax ,llaHHUX 

npoueecopoB H ycTp08CTB cnnP COMEX) MOlKHO BpeMeHHO BU6HpaTb )lJISI 

KaJK)lOrO BUilOJIHeHHSI cnnP COMEX ( "RUN"). IlO)lMHOJKeeTBO 3T08 6a3U Ii 

o6HOBJISITb Bee ero 3HaqeHHSI. 9TO MOlKHO npeneTaBHTb KaK 

TpaHe¢opMaUHID HJIH npoeKUHID naHHUX MaTPHU )lJISI KalK,!loro. BUilOJIHeHHSI 

( "RUN") cnnP COMEX. 

IlpH onpeneJieHHH KOMilbIDTepHoro KOMnJieicea 3KenepHMeHTa, qaeTb 

KOTOporo (KOMnJieKea) yJKe cymecTByeT HJIH 6y.11eT HenoJib30BaTbCSI )lJISI 

npyrHx uene8, OKa3UBaeTeSI none3HUM BBeeTH eme 0.llHY 3a.11aqy 

(¢HKTHBHyID), npe)leTaBJISIIDmyID Bee 3a)laqH, KOTopue BUilOJIHSIIDTeSI B 

KOMilbIDTepHOM KOMnJieKce, HO He npHHa)lJieJKaT 3TOMY 3KCnepHMeHTy.Tor.11a 

nepeMeHHYID "CTOHMOCTb" MOlKHO paeeMaTpHBaTb KaK eTOHMOCTb 3a qae. 
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nyeTb n KaTeropH8 o6oeKTOB, onHeaHHUX 3aMepaMH Ha 

onpe.neneHHOM Ha6ope nepeMeHHUX. 3aTeM npe.noHBJIHeTeH eme o.nHH 

o6oeKT H Ha6op 3aMepoB .nnH 3Toro o6oeKTa Ha TOM xe Ha6ope 

nepeMeHHUX. npo6neMa KJiaeeH¢HKaUHH eoeTOHT B onpeAeneHHH, K KaKo8 

H3 n KaTeropH8 npHHa.nnexHT o6oeKT. 

HaH6onee npoeTo noeTaBJieHHaH ripo6neMa pewaeTeH B TOM enyqae, 

eeJIH yKa3aHHUe KaTeropHH JIHHe8HO eenapa6eJibHU. 9TO 3HaqHT, qTo 

Mex.ny xax.non H3 KaTeropH8 MOJKHO noMeeTHTb pa3,neJIHIOIUYIO noaepXHOeTb 

HJIH PH.n noaepxHoeTen. 

o6mee ypaBHeHHe noaepxHoeTH HMeeT BH,n 

y 

l=n 

L._ b
1

X
1
,r.ne b

1
-

··.1 =O 
eOOTBeTeTBYIOIUHe .KoHeTaHTU HJIH 
K03¢¢HUHeHTU; X - nepeMeHHaH 
HJIH paeeTOHHHe, 83MepeHHoe 
no n-oeHM. · 

B pe3yJibTaTe nonyqaeTeH 3HaqeHHe y, o,nH03HaqHo onpe,neJIHJOIUee,x 

xaxon rpynne npHHa,nJieJKHT TOT HJIH HH08 o6oeKT. 

n,eP~¥eHHUe XI !, . ~'.'."1, n MoryT 6UTb He3aBHeHMU. ,npyr. OT ,npyra HJIH 

HeKoppeJIHPOBaHU, H . 3HaqeHHH 3THX nepeMeHHUX, eOOTB,eTeTBYIOIUHe 
' . ' ,,,. 
KOHKpeTHOMY o6oeKTY, onpe,neJIHIOT ero nonoxeHHe a npc::>e,TpaHeTBe 

onHeaHHH. 

MOJKHO npe.nnoJIOJKHTb, qTo KfTeropHH HBJIHIOTeH B3aHMOHeKJIIQqalOIUHMH, 

T. e. o6oeKT B eoeTOHHHH nonaeTb TOJlbKO ,B o,nHy H3. ,HH.X. B 3TOM 

enyqae noMeeTHM 'ero B HaH6onee BepOHTHYIO KaTeropHIO. npyrHMH 

eJIOBaMH, noMeeTHM ero B TaKylO KaTeropHIO, ,nJIH KOTopon 3HaqeHHe 

P(H:E) MaKeHMaJibHO. 3,neeb rHnOTe3a H onpe,neJIHeT o.nHy KaTeropHIO, a 

eo6UTHe E- Bee eBH.neTeJibeTBa, ,OTHOeHIUHe o6oeKT K qJieHaM 3T08 

KaTeropHH. 

P(H) - BepoHTHOeTb Toro, qTo eo6UTHe H HeTHHHO, 
p (E) - BepOHTHOeTb Toro. q-ro eo6UTHe E''npOH30WJIO. 

P(H:E) HJIH P(H:HeE) - anoeTepHOpHaH BepOHTHOeTb rHnOTe3U H, 

T.e. BepOHTHOeTb H npH yeJIOBHH, qTo HaM H3BeeTeH ¢aKT 

cymeeTBOBaHHH E. cor naeHo TeopeMe sane ea,· noene HeKoTopon 

neperpynnHpOBKH nonyqaeM P(H:E)=P(E:H)P(H)/P(E) H 

P(E)=P(E:H)P(H) + P(E:HeH)P(HeH). B enyqae ,HeeKOJibKHX 

B3aHMOHeKJIJOqaJOIUHX rHnoTe3 · HI, 1=1,n MOJKHO He·noJib30BaTb 06IUylO 

¢opMyny ,nJIH BepoHTHOeTH HeKOTOporo CBH.neTeJibCTBa: 

n 
P(E)= [ P(E:H1 )P(Hl ), 

I~ 

npyron BapHaHT, KOTOpun HenoJib30BaH B eHeTeMe PROSPECTOR, 

P(H:E)=LS*P(H)/P(HeH) + LS*P(H), LS=P(E:H}/P(E:HeH) 
10 

Bee npHBe.neHHUe ¢opMynu B .ne8CTBHTeJibHOeTH 3KBHBaneHTHW, TaK KaK 

LS - 3TO OTHOWeHHe npas.nono.no6HH. 
nnH peweHHH 3TOH THnoaon 3a,naqH K. HeHnop /4/ npe.nnaran 6onee 

YA06HblH anropHTM : pa6oTaTb no3TanHO, eyMMHPYH OT.neJibHUe 

CBH.neTeJibeTBa H HX BJIHHHHe Ha yeJIOBHYIO aepoHTHOeTb no Mepe 

HacTynneHHH OT.neJibHUX El. 9TO MOllCHO e.neJiaTb, HenoJib3YH anpHOPHlle H 

ariocTepHopHUe BepOHTHOeTH. 

3aMeTHM, qTO MaTe)taTHqeeKH P(H:E) HBJIHeTCH ypasHeHHeM 

noaepXHOeTlf. 3HaH P( H: El, onpe.neJIHIOT KOHCTaHTll bl ,nJIH ypaBHeHHH 

noBepxHoeTH, a Ha oeHoBaHHH eBH.neTeJibCTBa E, no Kax.non nepeMeHH08 

auqHeJIHIOT 3HaqeHHH 

B3aHMOHeKJIJOqaJOIUHMH, 

Xi. EeJIH JKe KaTeropHH 

TO MOJKHO noMeeTHTb o6oeKT• 

He 

B 

HBJIHIOTeH 

HeeKOJlbKO 

KaTeropH8. B 3TOM enyqae He npoeTO BU6HpaeM HaH6onee BepoHTHYIO 

KaTeropHIO, a HMeeM .neno e noporOBUM KPHTepHeM. 
l=n 

EeJIH pa3,neJIH10IUaH noaepxHoeTb HMeeT BH.n Y=Lb1X1,TO MOllCHO 

l=O 

oTHeeTH o6oeKT K xaxo8-JIH6o xaTeropHH, eenH y > y. 
C 

B) eTpaTerHH noH~Ka peweHH8 

o6oeHyeM au6op nocne.nosaTeJibHUX npoue,nyp .nnH peweHHH 3a,naq. no 

cpaBHeHHIO e napaJIJieJibH08 npoue.nypon, B KOTOpoR HcnoJib3yeTeH 

BUpaJKeHHe 

Y= 
k 

l=n 

L 
l=O 

blkXI (,nJIH aeex KaTeropHR K), 

B noene.noaaTeJlbH08 npoue.nype, KOTopaH B oeHOBHOM HenOJib3yeTeH B 

cnnP COMEX, oeymeeTBJIHeTeH nepexo.n oT o.nHoR nepeMeHHOR K ,npyroR e 

yqeToM HH¢opMaUHH, nonyqeHHoR Ha xax.noM ware, noene.noBaTeJibHO no 

BeeM i .nJIH JII06UX KaTeropHR K, T.e. 

ylk= yl-1,k + blkXI. 
nocKOJlbKY KaK08-JIH60 BUBo.n · MOJKeT 

HenOJib30BaHHH JIHWb qaeTH aee8 

6UTb nonyqeH Ha oeHOBe 

B03MOJKH08 HH¢opMaUHH, 

uenecoo6pa3Hee npHMeHHTb noe11e.nosaTeJibHY10 npoue.nypy, TaK 

pe3yJibTaT MOXHO nonyqHTb ropa3,no 6ucTpee. 

TO 

KaK 

C HenOJib30BaHHeM MeTo.na Y3JIOB ,nJIH peweHHH Hawe!!: 3a,naqH 

(MaTeMaTHqecKH TaKoR axon onHeuaaeTeH e.nHHHqHoR eTyneHqaTOR 

¢YHKUHe8, KOTOpaH H 3anaeT HeJIHHe8Hoe npeo6pa30BaHHe .naHHUX) 

noHBHJICH aonpoc O npoMexyToqHUX BUBo.nax. 
npc>MellCyTOqHU8 BUBO.n HHor .na HCnOJib3 yeTCH B xaqeeTBe BXOAH08 

nepeMeHH08 BJIH .npyro8 cTyneHH 3KcnepTH08 eHeTeMW. Bee 3aBHeHT OT 
l l 

... 



Taxoro xaaep3HOro aonpoca, xax npennonoxeHHe o He3aBHCHMOCTH 

pa3JIHqHUX CBHneTeJibCTB E1. B 60JibWHHCTBe CTaTHCTHqecKHX MeTonoa 

3TO qacTo HHqeM He nonTaepxnaeTc.11. ECJIH cy1UeCTByeT n 

xopp_eJIHPOBaHHUX . CBHneTeJibCTB. . nonTaepQalOIUHX cnpaaenJIHBOCTb 

rHnoTe3u H, a auqHcJieHH.11 nponenaH1,1 B npennonol!CeHHH .- qTo Ta Koll 

KOppeJI.IIUHH He cy1UeCTByeT, TO rHnOTe3a H noJiyqHT.60JibWYIO nonnepl!CKY, 

qeM 3TOT ¢aKT Toro 3aCJIYllCHBaeT. BBeneHHe npoMel!CyToqHUX BUBonoa B 

npouecce • paccyxneHHR Mol!CeT noMoq& HCKJ110qHTb nono6Hu8 3¢¢eKT. 

IlpHCYTCTBHe npoMel!CyToqHux BUBonoB Il03BOJI.lleT B 3HaqHTeJibH08 CTeneHH 

H36aBHTbC.II OT HaKOTTJieHHUX OWH60K, HO HaJIHqHe TaKHX BUBonoa 

ycJIOllCH.lleT npouecc HanHcaHHSI CHCTeMU. nocnenoaaTeJI&HocT& 

BUqHcJieHHR, npH MeHbWeM qHcJie CBHneTeJibCTB, CHHl!CaeT Il03TOMY PHCK 

¢opMHPOBaHHSI HODOR HeonpeneneHHOCTH. 

IlpHMeHSieTC.11 nae HaH6onee 3¢¢eKTHBHlle H B03MOllCHUe CTpaTerHH 

IlOHCKa peweHH.11: 1- OCHOBaHHaSI Ha HaJIHqHH ueJIH H 2- OCHOBaHHaSI Ha 

HaJIHqHH naHHUX. He3aBHCHMO OT CTpaTerHH IlOHCKa peweHH.11 cy1UeCTByeT 

HeKoTopa.11 cao6ona, c yqeToM KoTopoR nonl!CHO 6uTb npoaepeHo 

cneny101Uee 3HaqeHHe X1 

nycTb nepeMeHHUe X1, KOTopue noJillCHll BBonHTbC.11 B CHCTeMy, 

HMelOT JIH6o COOTBeTCTBYIOIUHe MHHHMaJibHUe H MaKCHMaJibHUe 3HaqeHHSI, 

JIH6o cnpaaenJIHBO i1± u1 , Torna 3Ta HH¢opMaUH.II no3BOJIHT npouenype 

npHH.IITH.11 peweHHS! (MP) 6ucTpee c¢opMHPOBaTb Heo6xonHMOe 3aKJIIOqeH~e. 

3necb i1 - MaTeMaTHqecKoe OllCHnaHHe ( qaCTO HCilOJlb3yeTC.II H npyroR 

TepMHH - cpenHee 3HaqeHHe) H u1
2

- nHcnepCHSI; nonycTHM, BC~ max(X1) 

acerna npHaon.11T K onpeneneHHo8 KaTeropHH npH KJiaccH¢HKaUHH, Torna 

KaK ace min(X1) ocnapHaa10T nono6Hy10 KJiaccH¢HKaUH10. Torna nn.11 

HeH3BeCTHUX e1Ue HaM nepeMeHHllX Xt auqHCJI.IIIOTC.11 naa B03MOllCHllX 

Hcxona, OCHOBaHHllX Ha max(X1) H min(X1) (HJIH it± UI),. ECJIH HH 

onHH H3 HHX He onpoaeprHeT HaH6onee B epOSITHblll ,TeKYIUHH HCXO,Q. 

¢opMHpyeMblll CHCTeMo8, TO 3TOT HaH6oJiee aepOS!THU8 B03MOllCHU8 Hcxon

H 6yneT B3.IIT B KaqecTBe KoppeKTHoro B03MOllCHoro Hcxona. Torna 

TaKHe 3HaqeHH.II XI ¢aKTHqecKH OKa3UBalOTCSI HeHyllCHllMH. nn.11 au6opa 

nocneny101UHX nepeMeHHux Hcnon& 3 y.eTc.11 cneny101Ua.11 npouenypa / 4/: 

1- B cnyqae H3BeCTHUX max( X1) H min( X1) ( HJIH it± Ut) nn.11 KaxnoR 

HeH3BeCTH08 Ha TeKylUHR MOMeHT nepeMeHH08 X1 MOllCHO auqHCJIHTb 

pa3HOCTb Ylk (HCilOJlb3Y.II max(X1)) Y1k (Hcnon&3y.11 min(Xt))]. 

qTo6u onpeneJIHTb ee MaKCHMaJibHO B03MOllCHOe H3MeHeHHe, 2- noncqHTaTb 

3HaqeHHe [P(H:E) - _P(H:HeE~, rne E - Ha6n10neHHe X1 .qTo6u 

Bll.llCHHTb MaKCHMaJibHOe H3MeHeHHe nepeMeHH08, Bll3BaHHOe·Kal!CnllM HOBllM 

CBHneTeJibCTBOM. 

'i2 

qTo6u yMeHblliHTb 3aTpaTy_BpeMeHH Ha o6pa60TKY, auqHcJI.ReTCSI: 

a) JIH6o max(max(X1) - m:in(X1)), JIH6o cnpaaennHBO max ut 2 nn.11 

Toro, qTo6u cynHTb o cTeneHH Bal!CHOCTH aonpoca. 

6) max (nHcnepcHSI (b1k)), nnsi Toro qTo6u cy nHTb, no Kaxoa 

CTeneHH Ta HJIH HHaSI nepeMeHHa.11 HCilOJlb3YeTC.II npH ycTaHOBJieHHH 

KaTeropHfi. 

HenocTaTOK MeTona "a" COCTOHT B TOM, qTQ 3HaqeHH.II XI MoryT 

H3MeHSITbC.II B lliHPOKOM nHana30He, HO He 6UTb Bal!CHUMH B KaKOM-TO 

OTHOllieHHH; H HenocTaTOK MeTona "6" COCTOHT a TOM, qTQ nepeMeHHa.11, 

KOT~pa~, B03MOllCHO, 6yneT qacTO HCilOJlb30BaTbC.II, HMeeT He6oJiblliYIO 

pa3HHUY ( max(Xt) - min(XI)) H 60JibW08 nHana30H H3MeHeHH.II blk, qTo 

H npHBonHT K TaKOMY pe3.YJibTaTy, 

npyro8 nonxon COCTOHT B HCil0Jlb30BaHHH 3HaHH8 0 KOHKpeTHOR 

o6JiaCTH npHMeHeHH.11 H, B TOM qHcJie, Ha6opa npaBHn, KOTopue Il83BOJI.IIIOT 

cKoppeKTHpoaaTb 3HaqeHHSI nepeMeHHu_x H, B TOM qHc_ne, . au6op 

nocneny101UHX nepeMeHHUX, OCHOBaHHllX Ha ¢opMyJie IlOJIH08 aepO.IITHOCTH 

( P(E)=P(E:Qi)*P(Q1), rne ycJIOBHSI Q1, i=l,n, npH KOTOPUX H3BeCTHUe 

ycJIOBHUe aepo.RTHOCTH co6UTHSI Q 06pa3y10T non~_y10 CJ!CTeMy: co6UTH8 

nn.11 noncqeTa BepOS!THOCTH'C06UTHSI P(E) ). 

nocMOTPHM npo6JieMy O HeonpeneneHHOCTH B OTBeTax noJib30BaTeJI.II 

Ha OCHOBe peweHHSI K. Heii:nopa /4/. IlOJib30BaTeJib, B03MOllCHO, XOTeJI 

OTBeTHTb, opHeHTHPYS!Cb Ha onpeneneHHYIO WKaJiy, HanpHMep, OT -r no 

+r, rne -r 03HaqaeT <HeT>; o <He 3Ha10>; +r <na> Hr e N. 

nycTb anpHopHa.11 aeposiTHOCTb n10608 peaKUHH 0603HaqaeTc.11 qepe3 

P(E). nycTb P -3TO OTKJIHK IlOJlb30BaTeJISI, Torna /4/ 

P(E)= 
{ .,.,.,, •• ,.,,., ••••••• 0 

P(E)+P(E)P/r ecJIH P s O. 

IlpH P=O napaMeTp P(E) OCTaeTCSI' HeH3MeHHUM, Torna Hoaoe 

3HaqeHHe P(H:E); P(H:E)P(E) + p(H:He E)P(He El ,T.e. BllqHCJI.IIIOTC.11 

o6a Hcxona H ·•B3BeWHBaeTCSI OKQHqaTeJibHU8 Hcxon C yqeTOM 

onpeneneHHOCTH, KOTOPYIO 'IlOJlb30BaTeJib BUpa3HJI KaK B Il0Jlb3Y naHHoro 

CBHneTeJibCTBa, TaK H'TTPOTHB Hero. 

11cnoJib30BaHHe KaqecTBeHHoro paccyxneHH.11 6onee npennoqTHTeJibHO, 

qeM KOJIHqecTBe~HuR nonxon, ·Karna Heo6xonHMO cnenaTb· auaonu Ha 6a3e 

He6oJibWOro KOJiffqecTBa HH¢0pMaUHH ( B TaKHX cnyqasix KOJIHqecTBeHHllfi 

nonxon He MOl!CeT 6UTb ocy1UeCTBJieH) ·,· BUpa3HTb . inO,QTBepll(,QeHHe .· B 

Tpe6yeMUX · TepMHHax, :· H TaKl!Ce, r ne IlOJIHa.11 - HH¢opMaUH.II, ueo6xoilHMaSI 

nn.11 KOJIHqecTBeHHoro Mone'nHpOBaHH.11.. .IIBJI.lleTC.11 

(HenocTynHoR), rne OHa .IIBJI.lleTC.11 CJIHWKOM CJIOllCHOR; 
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HCilOJ!b30BaHH08 ycnewHo, HJIH r.ne OHa llBJilleTCll npaKTHqecKH 

He3HaqHM08 ,nJill pe3yJibTaTa MO,neJIHPOBaHHll. ~aKTOphl, nepeqHcJieHHh!e 

Bh!We, npHCYTCTBYIOT B Hawe8 3a,naqe, Il03TOMY cne.nyeT HCilOJ!b30BaTb 

KaqecTBeHHh!8 no.nxo.n K ee Mo.nenHpoBaHHIO. KaqecTBeHHoe paccyxc.neHHe 

pa6oTaeT Ha CTPYKTYPHOM OilHCaHHH CHCTeMh! (KOMilblOTepHoro KOMITJieKCa) 

o6pa60TKH 3KcnepHMeHTaJ!bHh!X .naHHhlX, KOTOpall MO,neJIHpyeTCll. 

CTPYKTYPHhle onHcaHHll COCTOl!T H3 QilHCaHH8 CHCTeMHh!X KOMilOHeHT, HX 

pellCHMOB H CBl!3e8 Mexc.ny KOMilOHeHTaMH. ABTOP 

KJiaccHqecKyIO MaTeMaTHqecKyIO H KaqecT·BeHHYIO MO,neJib 

qTo6u 6onee 3¢q)eKTHBHO HCilOJ!b30BaTb HX CB08CTBa 

IlOCTaBJieHH08 3a,naqH /2/. KaqecTBeHHal! MO~eJih, 

KOM6HH1-1pyeT 

/5/ ,nJill Toro, 

n.J1ll peweHHJI 

coe.nHHeHHall C 

3KcnepTH08 cnnp COMEX, KOTOpal! TaKllCe BKJIIOqaeT 3BPHCTHqecKoe 

3HaHHe. 6una HCilOJ!b30BaHa B. KaqecTBe HCToqHHKa ,nJill paccyxc.neHHll 0 

CHTyaUHllX, B KOTOPhlX 3BPHCTHqecKHe npaBHJia, IlOJie3Hlie ,nJill peweHHll 

o6mHx npo6neMHhlX cnyqaes, 6unH He.nocTaToqHu. 

3aKJIIOqeHHe 

IlpHMeHeHHe TeopH.H 3KCil8PTHh!X CHCTeM, B T·oM qHcJie cnnP. C03,naHHe 

KOMilbIOTepH08 MO,neJIH l!BJ!lllOTCll HOBh!M peweHHeM ·npo6JieMhl Bh!60pKH 

KoMnhIOTepHoro KoMn_JieKca, 06ecneqHsa10mero HayqHue 3KcnepHMeHThl. B 

HTOre: 

1.-Bh!JIH pa3pa6oTaHu 6onee H3ompeHHhle cpe,ncTBa, BKJIIOqaeMue B B3 

( 6a3a 3HaHH8) H MP ( MexaHH3M· noJiyqeHHll peweHHll). OpHeHTHPOBaHHble 

Ha 6onee TOHKOe H rny6oKoe MO,neJIHPOBaHHe. IlpH 3TOM <f)aKTHqecKH 

ocymecTBJieH nepexo.n · OT aHaJIH3a THna "qTo ecJIH" K aHaJIH3 y THna 

11 KaKOB HaHJiyqwHH BapHaHT". 

Bh!pa6aTh!BaTb HaHJiyqwHe peweHHll, 

T.e. 

a 

K 

He 

CHCTeMaM, 

TOJ!bKO 6onee 
Il03B0JllllOmHM 

HJIH MeHee 

npe,nnoqTHTeJibHhle. TaKHe cnnp no.no6H~ nnn, B KOTOPhlX ,nJill onHCaHHll 

Mo.neJIH .. npHKJia.nHo8 o6JiaCTH HCilOJlb3YIOTCll ypaBHeHHll, HepaBeHCTBa H 

,npyrHe MaTeMaTHqecKHe KOHCTPYKUHH C COOTBeTCTBy10mHMH MeTo.naMH 

nonyqeHHll OilTHMaJibHOro HJIH 6JIH3Koro K OilTHMaJ!bHOMY pemeHHll. 

Pa3BHTHe cnnP npoHCXO.llHT TaKllCe B :CTOPOHY. npHMeHeHHll · cpe.ncTB 

npe,ncTaBJ!eHHll 3HaHH8 B BH.ne npaBHJI H o6'bl!CHeHHll n_oJiyqaeMhlX c HX 

n0Momh10 peweHH8. 

2.-Bh!Jla C03,naHa KOMilbIOTepHall MO,neJib o6JiaCTH npHMeHeHHll. OHa 

·. npe,ncTaBJ!eHa B BH.ne Mo,neJIH KJiaccH"<f)HKaUHH. cymecTBYIOT o6ocHOBaHHe 

ee . pemeHHH, xapaKTepHcTHKa · npouecca peweHHll 3a,naqH H ee 

oco6eHHOCTe8 H coe.nHHeHHe MaTeMaTHqecKo8 MO,neJIH c 3KcnepTH08 cnnP 

nyTeM,e.nHHoro npe,ncTaBJieHHll Mo,neJIH 061,eKTa. 

3 .. -·l1cnonb30BaHa MeTOAHKa, U03BOJIHIOII\all OilHCblBaTh He TO.llbKO 
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KOJIHqecTBeHHhle, HOH KaqecTBeHHh!e napaMeTphl 3a,na~H ~.ee Mo,neJib. 

4, - IlpuMeHeHa cnnP AJIH pemeHHll AaHHblX 3aAa'I, 'ITO Il03B0JIHeT 

noJiyqaTb 6onee o60CHOBaHHh!e pe3yJibTaThl, 6JIH3KHe K OilTHMaJibHOMY 

peweHHIO, . HaKanJIHBaTb H xpaHHTb HX pe3yJibTaTu, BXO,nHh!e . .naHHhle H 

OTHOCHTeJibHYIO HH<f)OpMaUHIO o6w,ero xapaKTepa B BH.ne TeKCTOB a 

MaWHHH08 naMl!TH H B 60JihWeH cieneHH "roTOBhlX K ynoTpe6JieHHI0 11 . ,nJ!ll 

aHaJIH3a H. peweHHll nocne.ny10mHx 3a,naq, 

5. -Ba3hl 3HaHH8 H .naHHh!X cnnP COMEX OTKPh!Thl .nJill 6y.nywero 

pa3BHTHll H .nonOJIHeHHll, qTo llBJil!eTCll 60JibWHM npeHMymecTBOM, 

no~~OJihKY MOllCHO o6~~amaT{" noJih30BaTeJibCKHe 3HaHHSI 06 o6nacTH 

IlPHMeHeHHll. B3 H Ell Il03B0Jll!IOT HaKanJIHBaTb HH<f)OpMaUHIO pa3Hh!X BH,nOB, 

qTo, MOllCeT 6h!Tb IlOJie3H,hlM .... 

ABTOP npHHOCHT 6naro.napHOCTb r. A. oc·ocKOBY 3a KPHTHqecKHe 
3aMeqaHHll H noJie3Hue o6cyxc.neHHll_. · 
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In thi~ paper the ~ecessity to u~e an ex~ert Computer 
Aided Assistant (CAA) COMEX to select the multicomput~~ 
~yst~m req~ir~d- t6 process th~ experimental data is fo7 
und. The knowledge representation is analysed and the 
appli~d domain computer model using the ~lassification 
model is described. The characteristics and
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bf the task solution ~nd the;combination of the mathema
ti~il mbdel with the expert CAA using a united ·represen-

•tation of the object model are.found. 
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