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BbIBO/JbI

[pemnoxen MeTox MOMCKa ONTUMAIBHOTO HIIH OJIHM3KO-
r'0 K ONTUMAJIEHOMY II0 CTOMMOCTH PEAIN3alii MHOTOYPOB-
HEBOT0 [IaHa MHOTO(aKTOPHOT0 3KCIIEPUMEHTA, TTI03BOJISI-
IOIUI TONTydaTh TaKMe IUIaHbl 0e3 HeoOXOJUMOCTH Tepe-
00pa Bcex BapHaHTOB IIEPECTAHOBOK, YTO JIA€T BO3MOXKHOCTh
3HAYUTENILHO COKPATUTh BpeMs Moucka. [y aBTomaru3a-
LUH IpoLecca MOUCKa C UCIIOIb30BAHUEM MIPEIOKEHHOIO
MeToja pa3paboTaHo IporpaMMHOE oOecredeHHe.

[poBenen cpaBHAUTENBHBII aHAIN3 pa3pabOTaHHOTO MPo-
IpaMMHOTO OOECIIeYeHHUsI ¢ W3BECTHOM MpOrpaMMOM ITo-
HCKa ONITHMAaJIbHBIX MHOTOYPOBHEBBIX KOMOMHATOPHBIX ITIa-
HOB MHOTO(haKTOPHOT0 3KcriepuMenTa. [lokazaHo, uTo pas-
paboranHOe HmporpaMMHOE OOecredYeHHE IO3BOJISIET
MOJy4YaTh 3HAYUTEIbHBIA BBIMTPHIII MO CTOMMOCTHBIM U
BPEMEHHBIM XapaKTEPUCTHKAM IPH ONTUMH3ALUH MHOTO-
YPOBHEBBIX INIAHOB MHOTO()aKTOPHOT'O AKCIIEPHIMEHTA.

CIIMCOKJIMTEPATYPbI

1. Kowoesuii, M. /]. Komn’rorepHa nporpama «Iporpama moury-
Ky ONTHMAaJIbHUX OararopiBHEeBUX KOMOIHATOPHUX ILIaHIB Oa-
raroakTopHoro excrnepumenty» / M. JI. Komosunii,
O. M. Kocrenko, B. A. Jleprauos. — 3apeectp. B Jlepx. ne-
napr. iHTeNeKTyanbHol BiIacHoCcTi MiHicTepcTBa OCBITH 1 Ha-
yku Ykpainu; Peectp. 28.01.2010, Csin. mpo peectp. aBTop.
npaBa Ha TBip Ne 31824

Cratrs Haaidnwia no peaakuii 09.02.2012.

Y/IK 378.14:004.421

Komosuit M. [I., Cyxo0pyc O. A.

[IOPIBHAJIBHUI AHAJII3 METOJIB OIITUMIZALILL
BATATOPIBHEBUX ITJIAHIB BATATO®AKTOPHOI'O EK-
CIIEPUMEHTY

3anponoHOBaHO METOJ MOLIYKY ONTHMAIIBHOTO a00 OIH3BKOro
JI0 ONTHMAJIBHOTO 32 BAaPTICTIO peaitizanii 6araropiBHEBOro ILIAHY
6aratoakTopHOTO ekcrepuMenTy. [l aBToMarn3anii npouecy
TOIIYKY 3 BUKOPUCTAHHSM 3alpOINOHOBAHOIO METOAY PO3pOoOJIEHO
nporpamue 3abe3nedeHHs. [IpoBeieHO MOPIBHSUIBHUIL aHATI3 PO3-
POOIIEHOro MPOrpaMHOro 3a0e3NnedeHHs 3 MPOrpaMoI0 MOIIYKY
ONTUMAJIBHUX OaraTopiBHEBUX KOMOIHATOPHMX IUIaHiB Gararodax-
TOPHOTO EKCIIEPHMEHTY, SIKa peajlidye METOA reHepallii IepecTaHo-
BOK 3 MiHIMAJIbHUM YHCJIOM TPAHCIIO3HULIIH CYCITHIX €IeMEHTIB.

KurouoBi c1oBa: nnporpamHe 3a0e31edeHHs, CHMILIEKC-METO],
LIBUIKOIS.

Koshevoy N. D., Sukhobrus E. A.

THE COMPARATIVE ANALYSIS OF OPTIMIZATION
METHODS OF MULTILEVEL MULTIFACTOR
EXPERIMENT PLANS

A method for finding the optimal or close to the optimum
implementation value of a multi-level multifactorial experiment
plan are proposed. To automate the search process using the
proposed method, the software was developed. A comparative
analysis of the developed software with multi-level program for
finding the optimal combinatorial plans of multifactor experiment,
which implements the generating permutations method with a
minimal number of adjacent elements transpositions are
implemented.

Key words: software, simplex method, speed.
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MOOEJNN U ANNMOPUTMbI NMOUCKA OLUUBOK MNMPU PELLEHUU 3A0AY
C UCNOJNMIb3OBAHUEM KOMIMbIOTEPHbIX CPEOCTB OBYYEHUA

IIpenyoxkeH anropuTM AUATHOCTHPOBAHHUS OMHMOOK B KOMIIBIOTEPHOW oOyuaromieit
nporpaMMe peHIeHHs XapaKTepUCTHUECKOTO YPaBHEHUS CHCTEMBl YIPaBICHHS C
UCIIONB30BaHUEM YHCICHHOTO METOAA, 0COOCHHOCTBIO KOTOPOTO SIBISIETCS (POPMHUPOBaHHE
MIPOAYKIIMOHHOH 0a3bl 3HAHMIT OMCKA OMIMOOK M UCIIONB30BaHHE AUXOTOMHUYECKOTO JepeBa B

Ipouecce AMarHoCTupoBaHus.

KuaoueBble ciioBa: KOMIIBIOTCPHBIC 06y‘Ia}0HlI/IC nporpaMmbl, JUArHOCTUPOBAHUEC,

JAUXOTOMUYECKOE ACPEBO.

BBEJEHHE

Ha xadenpe cucreM ynpasiieHHs JieTaTeIbHBIMHE alllia-
paramu HaumoHaipHOro a3poKOCMUYECKOTO YHHBEPCHTE-
ta uM. H. E. JXKykoBckoro «XAW» ¢ 2004 . HenpepsIBHO
bopmupyeTcsi 1 OOHOBISETCS KOMILIEKC KOMIBIOTEPHBIX
00ydJaronyx NporpamMm, Kakaasi U3 KOTOPbIX MPeCTaBIIsIeT
co0oif He3aBUCHMEBIC MOAYIH, OObEOMHIEMbIC B CIUHYIO
cTpykTypy [1, 2]. Beibop 3ama4, npeqHa3HAuYCHHBIX [T pea-

© Kynuk A. C., ITumyxuna O. A., Kiouok A. 10., 2012

JHU3alMU B paMKaX KOMIIBIOTEPHOr0 00y4eHHs, OCYLIEeCTB-
JSETCS W3 MpeaIMeTHON obnacTh, chOpMUPOBAHHOHN B pe-
3yIBTaTe CHCTEMHOTO aHAIN3a CTPYKTYPhI Y4eOHBIX IIJIaHOB
1 BBISIBJICHHS] HAMOOJIee BaXKHBIX U (VIJTH) CIIOXKHBIX TEM IS
YCBOCHUS 00y4aeMbIMH, a TAKKe SHEPrOEMKHX 33124, Tpe-
OYIOIIMX JUIMTENIBHBIX II0JTAITHBIX PAcueToB, PELICHHE KOTO-
PBIX 3aTPYIHEHO BCIIEACTBUE OIPAHUYCHHUS Ay TUTOPHOTO Bpe-
Mern. Tax, B xozme pa3paboTOK cO3aHBl OOYJArOIIHe MPO-
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IpaMMBI pacueTa OCHOBHBIX XapaKTEpUCTHK U MTOKa3aTenen
KauecTBa cHCTeM yrpasieHus [3, 4], onpenenenus KopHei
TG hepeHINATIBHBIX YPaBHEHNH Pa3IMYHBIMKI METOIAMH [,
6], mporpamMMa H3y4eHHs OnpeeIeHn 1 TepMUHOB 0a30-
BBIX KYPCOB, a TaKXK€ KOMIIBIOTEPHbIE MIPUIIOKEHHS ISl pe-
IIEHHs 3314 B YCJIOBUSIX PEAJIbBHOIO BpEMEHH [7].
Oco0eHHOCTBIO pa3pabOTaHHBIX KOMITBIOTEPHBIX IPO-
rpaMM SIBJISIETCSl UX MHTEPAKTHBHAS W MHTEIJUICKTYaIbHas
COCTaBJISIFOLIME, T. €. CIIOCOOHOCTH HE TOJIBKO IPEXOCTaB-
JIATh TEOPETUUECKUI MaTepHan WU OCYILECTBISTh TECTO-
BBIIl KOHTPOJIb 3HAHUH ¢ JaTbHEUIINM OLEHUBAHUEM, HO U
ToMoraTrh 00y4aeMbIM B IPOILECCE pEeNIeHHs KOHKPETHOMH
MaTEMaTHYECKON UM TEXHUYECKOH 3aa4H ITyTEM BBISBIIE-
HUSI MECT JIOITYCKAaeMBbIX OIIMOOK M ITPENOCTaBICHUS PEKO-
MeHJauH 1t ux yerpaneHus [8]. ChopMupoBaHHBIE KOM-
IIBIOTEPHBIE CPEICTBA 00YUEHHS COJEprKaT OJIOKU AMarHoc-
THPOBaHMs OMIMOOK, peanusyouue oOpaTHYIO CBS3b
nporecca 00y4eHHs ociie KaXJI0ro Tarna ajropurMa pe-
LIEHHs ITyTeM pa30HeHHs ITOCIIeIOBATEIHHOCTH OTBETOB Ha
npaBuibHbIe (1) 1 HeBepHBIe (0) B BHAE TUXOTOMUYECKOTO
nepesa. Kaxnas 3amaga TpeOyer OpMUpOBaHUS YHUKAIb-
HOT'O aJITOPUTMa MOMCKA OLUIMOOK C MUCIIONb30BaHUEM €11~
HOT'O TI0JIX0J1a, YYHUTHIBAIOIIEr0 OCOOCHHOCTH pPEelIaeMoi
3a/1a4y, KOJINYECTBO UTEpALIUM, OKUIaeMblil pe3yibTar [9].

IHOCTAHOBKA ITPOBJIEMbI

B pesynsrare npoBeneHHBIX MCCIIEIOBaHUI B 00J1aCTH
CYIIECTBYIOINX KOMIBIOTEPHBIX OOYJaIOIIMX IPOrpamMm
ObUTH ONpe/eIeHbl CIeqYIONINe 3a1adn Ul pa3padoTKy,
peanuzanuy ¥ BepH(UKaIU aJIrOpUTMA JUArHOCTHPOBA-
HUS OIIMOOK:

1) copMupoBaTh MPEAMETHYIO 00TaCTh UCCIICAOBAHUI
Ut (POPMHUPOBAHUS IPOIYKITHOHHOM Oa3bl 3HAHUH TOMCKa
OIIIHOOK;

2) ompenenuTh 0COOEHHOCTH BEIOPAHHOTO METOAA IS
peanu3anun nporecca oO0ydeHus U GOPMUPOBAHUS TUXO-
TOMHUYECKOIO JIepeBa;

3) pa3zpaboTaTh aJTOPUTM TUATHOCTHPOBAHUS OIIHMOOK B
OTBeTax 00y4aeMOoro JIMI[a B BHIE JUXOTOMHYECKOro JIepeBa,
a TaKk)Ke KOMITBIOTEPHYIO 000II0UKY CHCTEMBI OOydeHUS.

PEIIEHHUE ITPOBJIEMbI

B Hacrosiee Bpems co3JaHne HHTEIUIEKTYaIbHBIX KOM-
MIBIOTEPHBIX OOYYAIOMINX MPOTPAMM SIBIISIETCSI OAHUM W3
MIPUOPUTETHBIX HAIPaBJICHNH pa3BUTHA Kadeapsl CHCTEM
YIIPaBJIE€HHS JIETaTeIbHBIMY alnapaTaMy, pa3padoTKH KO-
TOPBIX OCYIIECTBIISIFOTCS B TEUCHUE TIOCTIECHETO AECATHIIE-
Tusl. B pe3ynerarte aHanu3a y4eOHBIX IUTAHOB U IPOTPaMM
OBbLTH BBIICJICHBI TPYIIIBI KJIFOYEBBIX JUCLHIUINH W 3a/ad,
CBSI3aHHBIE C MOJEIMPOBAHNEM M UCCIIEIOBAHUEM POLIEC-
COB YIIPABJICHHMS B CIIOKHBIX TEXHHMIECKHUX CHCTEMAaXx, pelie-
HHE KOTOPBIX TPeOyeT KOMITBIOTEPHON MOJIEP>KKI B paMKax
UCTIOIH30BaHMS 00YJaIOIINX IPOTPAMM.

OnHOI U3 TaKWX 32124 SIBISETCSl HAXOKICHHE KOpHEH Xa-
PaKTEpUCTHYECKOTO YPABHEHMUS, OTPAKAIOIIETO OCHOBHBIE
TIOKA3aTeNN Ka9eCTBa CUCTEMBI, C HCTIONb30BaHHEM YHCIICH-
Horo Metona Jlobauesckoro-I'pedde-LlannencHa c memsio
JlaJbHEUILEr0 ONPENEIEHNs] yCTOMYMBOCTH paccMaTpuBae-
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MOH CHCTEMBI KaK HEOOXOIMMOro yclIoBUs ee paboTocrio-
cobHoctH [ 10]. XapakrepucTrnieckoe ypaBHEHHE IIPEICTaB-
nsieT coboi anredpanyeckoe ypaBHEHHUE, TS ONPEACICHHS
KOpHEH KOTOPOTo B CIIydae HU3IINX MOPSAKOB UCTIONB3YIOT-
cs1 obmien3BecTHbIE (GopMynbl. [ ypaBHEHHH TpeThel 1
YETBEPTOH CTENEHEell TakyKe MOTyT OBITh NPUBEIECHBI Op-
MYJIBI, KOTOpBIE BBIPXAIOT KOPHH 4epe3 KOod((HUIMUESHTHI
IIPY TIOMOIIX PAJANKAJIOB, HO JUIsS YpaBHEHUH ATOro U 00-
JIee TIOpSI/IKOB TaKUX (DOPMYIT HE CYIIECTBYET, M BOSHUKAET
npobseMa onpeenaeHust KOpHEH.

Cpemu M3BECTHBIX METOZIOB PEIICHHS TIOZI00HBIX YPaBHEHHIA
BBIJIEJISIFOT METO/IbI, KOTOPBIE JIOCTATOYHO IPOCTHI JJIs TOHMMA-
HUSI, HO He3(PEKTHBHBI C TOYKH 3PEHUSI TOTHOCTH BBIYHICIICH-
HBIX KOpHEH, a Taroke MeTo/Ipbl, KOTOpBIE SBILOTCS 3¢ (eKTHB-
HBIMH, OJTHAKO MX YUCIICHHAS PETH3aLMS SIBIISETCS O4EHb CII0XK-
HOM aus BOCHpHSTHS M HcHoiab3oBaHusi. HanbGomee
COBEpILIEHHBIM METOJIOM, MO3BOJISFOIINM NPHOIMKEHHO BbI-
YUCITUTH HE TONIHKO IEHCTBUTENBHBIE, HO M KOMILIEKCHBIE KOPHH,
sistercst Metor Jlobauesckoro-I ped de-/lannenena, KoTopbIi
3aKJIro4YaeTcs B MPUMEHEHNH ITIporecca KBaJIpUPOBaHUS K
HCXOTHOMY YpaBHEHHIO. B pe3ynbrare KBaapupoBaHUs me-
PEXOIAT K HOBOMY YPaBHEHHIO, KOPHHU KOTOPOTO PaBHBI KBA/I-
paraM KOpHEH MpebIayIero ypaBHEeHNsI, a IIePexo OCyIIe-
CTBJISIETCSI TIPH TTIOMOI PEKYPPEHTHBIX (popMyIL.

ITpaBmito mepexoza OT NCXOJHOTO YpaBHEHNSI K 0a30BOMY
YPaBHEHHIO COCTOMT B clieyroieM. [1ycTs kommaecTBo urepa-
LM M paBHO EAMHULIE, TOrZA KO3 PHUIMEHTHI TpeoOpa3oBaH-
HOI'O YpaBHEHUS A, 4,,..., A, ToTydarorcs U3 koddhuiues-
TOB UCXOIHOT'O YPaBHEHHUS 110 CIIEAYIOLIEN CXeMe:
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OCo0eHHOCTh paccMaTpUBAEMOTO METOJa 3aKJIF0UaeT-
csl B TOM, 4YTO JUIS €T0 pean3alii He0OXOANMO OIpee-
JINTh, KAKOE KOJIMIECTBO UTEPALIMA HEOOXOMMO BBHITIOTHUTH
JUTSL TOCTHKEHUS JKEeTTaeMOM TOYHOCTH B ONPEAETIEHHN KOp-
Hell. JIas peleHnst MoCcTaBIeHHON 3aaul IPOBECHO UC-
CJIEZI0OBAHUE PSAAA XapaKTEPUCTUUECKUX YPABHEHUH TpeThe-
rO MOpsAKa, UMEIOIUX ACHCTBUTEIILHBIE U KOMILIEKCHBIE
KOpHHU. Pe3ynasTaThl JTaHHOTO METOAa CPaBHUBAIHCH C Pe-
3yNIETaTaMH, IOTyIeHHBIMH METOZIOM PAJNKAIIOB, a TAKKE C
KOPHSIMH, paCCUNTaHHBIMHU B rtakere MatLab mpu momormun
cTaHAapTHBIX (yHKOWi. Bputo mpoBeseHo wccienoBaHne
TOYHOCTHU KOPHEH ypaBHEHHUS MIPU Pa3IUYHOM KOIHUYECTBE
utepanuii m. B pe3ynsraTe IpoBeICHUS YUCIEHHBIX JKCIIe-
PUMEHTOB CAETAH BBIBOA O TOM, YTO IIPHU YBEIHUYEHUH M
YBEJINYMBACTCSI TOYHOCTD PELICHNS (B KaUECTBE ITOKa3aTels
TOYHOCTH BBIOpaH TPETUii 3HaK IT0CIIE 3arsITol). Taroke 9Kc-
MIepIMEHTAIIEHBIM ITyTeM OBbLIO JJOKa3aHO, YTO MAKCHMaJTb-
HO BO3MOKHOE 10 TOYHOCTH PEIIEHHE JOCTUIAETCsl yXKe Ha
CEeIbMOM UTEPALUH, U TIOTYYEHHBIE KOPHU COBIAAAIOT C KOP-
HSIMH, TIOJTy4YEHHBIMU B MAaTEMaTHYECKHX TTaKeTaxX.

AJTOpUTM AMarHOCTUPOBAHHS BOSHUKHOBEHHS OIIOOK
IIPU pelIeHN! XapaKTePUCTHIECKUX YPaBHEHUI METOJOM
Jlo6auesckoro-I'pedde-lannencna chopMupoBaH B BHIC
JIMXOTOMUYECKoro fepesa (puc. 1). JlanHoe aquxoTomMuyec-
KO€ JIEPEBO MOIYUYEHO VI XapaKTEPUCTHIECKOTO ypaBHE-
HUSI BTOPOT'O TOPSI/IKA C KOMITJIEKCHO-CONPSKEHHBIMH KOp-
HSIMH, TI€ o, — JIeWCTBUTENbHAs YacTh, B — MEUMas. [Ipu
TIOCTPOEHUH OMHAPHOTO JIepeBa NCTIOIb30BAJICS aJITOPHTM
TIOMCKa OIINOOK «CHU3Y-BBEPX», O3TOMY aHAJIN3 BO3MOX-
HBIX OMIMOOK HAYMHAETCSI C OIpENENICHUS] aJeKBaTHOCTH
MHUMOH U AEHCTBUTENBHOMN YacTell KOpHEN XapaKTepUCTH-
YECKOro ypaBHEHNS IIPABUIIFHOMY PELIEHHIO U 3aKaHYHMBa-
€TCsl IPOBEPKOH MPAaBUIIBHOCTH HaYaJ bHBIX KO3 (HULIMeH-
TOB KBaJ[pHpOBaHUS. B paccCMOTpEHHOM IHXOTOMUYECKOM
JiepeBe YUTEHbI OLINOKH, KOTOPhIE MOTYT BO3HUKHYTb B pe-
3yJIBTaTe HEIOCTATOYHBIX HABBIKOB PAOOTHI C MpeiaraeéMbIM
METOJIOM, a TaKKe OMIMOKHM, CBSI3aHHBIE C BO3MOXXHBIMHU
npoOeaMy B 3HAHUSX 3JIEMEHTapHON MaTeMaTHKH y 00y-
gyaemoro. K onmoOkam, BOSHUKAIOIINM B Pe3yIbTaTe II0X0H
opueHTaimu B Metoze Jlobauesckoro-I'pedde-/lannenena,
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Puc. 1. luxoToMuueckoe 1epeBo MOMCKa OMHOO0K
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OTHOCSITCSI OIIMOKH, CBS3aHHBIE C BBEICHUEM HEIIPaBUIIb-
HBIX KOO(QHIIMEHTOB KBaJPHPOBAHUS, C HENOCTATOUHBIM
KOJIMYECTBOM UTEpALii, a TAKKE OMIMOKH, TOIyIIECHHBIE ITPH
OITpeNIeNICHNH MOJTYJsl KOMIUTEKCHBIX KopHed. K ommOkam
BTOPOT'0 BHJIa MO)KHO OTHECTH OIIMOKH, KOTOPbIE BO3HHKA-
10T IIPH CITEYIONMX MaTEMaTHIECKHX OIepalysIX : OKpyTJie-
HHE, BO3BEJICHNE B CTEIIEHb, YMHO)KEHHE, IeJICHUE, CYMMH-
poBanwue, BerunTanue. [Ipy NOBBIICHNH TTOpsIIKa ypaBHE-
HUSI BO3HUKaeT OoiblIee KOJIMYECTBO OHNIMOOK B €ro
pelIeHny, a, CIIeIoBaTeIbHO, MOITHOCTh AUXOTOMHYECKOTO
JiepeBa 3HAYNTEIIFHO YBEITHINBAETCS.

CcopmMupOBaHHBIH aNrOPUTM JUATHOCTUPOBAHUS pea-
JIM30BaH B BHJE KOMIIBIOTEPHON OOOJIIOUKH, OTpaKaromen
UTEPALIOHHYIO OCOOCHHOCTh HAXOXKIECHHS KOPHEH Xapak-
TEPUCTHYECKOTO yPaBHEHNUS TAHHBIM METOZIOM W yUHTHIBA-
Io1Iei BO3MOXKHBIE BAPHAHTHI UX CYIIECTBOBAHUS.

KomnbrorepHast 000mouka chopMHUpOBaHa B paMKax YHH-
BepCcabHON cpe/Ibl pa3padoTKH KOMITBIOTEPHBIX 00YHaIOIINX
nporpaMm [3], 0coOOEHHOCTBIO KOTOPOH SIBIISIETCSI MHTEPAK-
THUBHOE OOyYeHHE CTYAEHTOB IPH IOMYYeHUH INpodeccHo-
HaJILHBIX 3HAHUI U YMEHHUH, THarHOCTHPOBaHUE MECTa BO3-
HUKHOBEHUSI OIIMOKK B XOZIE pEIIeHNs 3a/1a4i U oIperee-
HHE ee BHJa, a Takke WHPOPMUPOBAHHE 00y4aeMoro o
JIOITYIIEHHBIX OIIHOKaX ¥ MOCIENYIOIIee €ro OleHUBAHNE C
Y4ETOM pe3yJIbTaToB TMarHOCTUPOBAHS. DKpaHHbIE (POPMBI
KOMITHIOTEPHOM 00O0JIOUKH MIPUBE/ICHBI Ha PHC. 2.

3AKVIIOYEHUE

Hcnionp3oBanne TaHHOM pa3paboTKy NpH H3ydeHHH Oa-
30BBIX JAUCIUIUINH KaepbI CHCTEM YIIPaBJIEHHS JICTaTEb-
HBIX aIIapaToB M03BOJISIET 00ECIIEUUTh HE TOJIHKO O3HAKOM-
JICHUE CTYIECHTOB C IPEIVIOKCHHBIM TEOPETHIECKUM MaTe-
puamoM, HO ¥ BEIpabOTaTh y HUX NP0 EecCHOHATBHOE
YMEHHE pelaTh ONMMCAHHYIO 33/ady, a TakKe 3aKperuTh
MIOTyYEHHBIN HABBIK HAXOXKIEHNSI KOPHEN XapaKTepUCTUIEC-
KOTO ypaBHEHWSI, HEOOXOAMMBIH TSI MOAEITUPOBAHIS H IIPO-

EKTHPOBaHUS CUCTEM yrpasiieHus. CiieyeT OTMETHTD, YTO
paccMorpennsiii Meton JlobaueBckoro-Ipedde-/lannemne-
Ha J0CTaTOYHO (POPMAalIM30BaH, MOIAETCS ANTOPUTMHU3a-
11N, 1, CJIEZIOBATEIBHO, MOJKET OBITh MCIIOIE30BaH LIS 00Y-
YEHUS CTYICHTOB TEXHUYECKUX CIIEMAILHOCTEH, CBI3aHHBIX
C M3y4eHHEM OCHOB TEOPHUH W CHCTEM aBTOMATHYECKOTO
yrpasienus. [IpeioxkeHHbIN pe3yibTarT Mo OEHKE TOYHO-
CTH HaXOXKJICHUS KOPHEH MOXKET OBITh IPUMEHUM TSI pac-
HIAPEHNS BO3MO)KHOCTEH MaTeMaTHIECKHX ITAKETOB aHAJIN-
3a M CHHTE3a CUCTEM YIPaBIICHHUSI.

Oco0EHHOCTD MPEITOKCHHON MOJIEITH TTOMCKA OITHO0K
1 aJiTOpUTMa UX JUArHOCTUPOBAHHS, CHOPMUPOBAHHOTO B
BHJIE TUXOTOMUYECKOTO JIEPEBA, COCTOUT B ITOIIATOBOM KOH-
TpoJyie ycBoeHUs! MH(popManuy, GopMUpoBaHHN coOOIIIe-
HUS O HENPaBWIHHOM MPOXOXKIECHUN ONPEIETIEHHOT0 STara
aIropuTMa cpa3y Nocje JOITyIIeHHON ommOKu, yTo Ooee
3¢ PEKTHBHO U 1IEIecO00pa3HO ¢ MEAarorHYecKoi TOUKH
3pEeHHs, a TaKKe MOMOraeT 00y4aeMoMy CaMOCTOSITEIIEHO
YCTPaHUTP OIUOKY U ITOHATH IPUYHHBI €€ BOSHUKHOBCHHS.

JlanpHeHmiA STamn ucclieI0BaHr PEACTaBIISIeT COO0H
TECTUPOBaHNE KOMITBIOTEPHOH 000JI0UKH, IPOBEICHHE YHC-
JICHHBIX AKCIIEPUMEHTOB C Y4aCTHEM 00y4aeMbIX, a TAaKXKe
OLICHKY a/IEKBaTHOCTU pa3pabOTaHHOH CHCTEMBI IIPOLIECCY
00y4YeHUSI ¥ TICUXOJIOTHYECKNX OCOOEHHOCTEH BOCTIPUSTHS
CTYICHTaMH IPEIOKEHHOTO YHCIEHHOTO METO/IA.
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Kynik A. C., IMimyxixna O. O., Knouox A. O.

MOJEJII TA AJITOPUTMU ITOLIYKY ITOMUJIOK ITPU
PO3B’SI3AHHI 3AJIAY 3 BUKOPUCTAHHAM KOMIT’IO-
TEPHUX 3ACOBIB HABYAHHS

3anponoHOBaHO AITOPUTM AIArHOCTYBAHHS ITOMUJIOK B KOM-
I’ IOTepHIN HaBUANIbHIN IporpaMi po3B’sI3aHHS XapaKTEPHCTUY-
HOTO PIiBHSIHHS CUCTEMH YIPABIIHHS 3 BUKOPHCTAHHIM YHCEIBHO-
IO METOJY, OCOOJIMBICTIO SIKOTO € ()OPMYBAHHSI IIPOAYKLiHHOT 6a3u
3HaHb MOIIYKY ITOMUJIOK i BUKOPUCTaHHS JAUXOTOMIYHOIO JepeBa
B IIPOLEC] JIarHOCTYBAaHHSI.

KurouoBi ciioBa: koM’ 10TepHI HaBYaIbHI IPOrpaMy, JdiarHo-
CTyBaHHSI, AUXOTOMIYHE JEPEBO.

Kulik A. S., Pishchukhina O. A., Klochok A. Yu.

MODELS AND ALGORITHMS FOR FINDING ERRORS
WHILE SOLVING TASKS USING COMPUTER-ASSISTED
LEARNING

An algorithm for diagnosing errors in a computer training
program for solutions of the control system characteristic equation
using a numerical method is offered. Its feature is the formation of
a product knowledge base for searching errors and using
dichotomous tree in the process of diagnosis.

Key words: computer training programs, diagnosis,
dichotomous tree.

MenbHukosa H. |.

AcucmeHm HauioHanbHo2o yHisepcumemy «JlbgieCbKka mosimexHika»

MOAEJNIIOBAHHA EKCNEPTHUX CUCTEM MNPU3HAYEHHA NIKYBAHHA

VY crarTi po3pobiIeHo MoJeNi JKyBalbHOI EKCIIEPTHOI CHCTEMH, II0 ONTHMI3YIOTh MPOLIEC
MIPU3HAYEHHS JIIKYBaHHS Ta 3a0€3MeUyIOTh MiIBUIICHHS ¢()EeKTHBHOCTI ONY)KaHHS MAIli€HTIB.

KarouoBi cioBa: Monenb eKCIEPTHOI CHCTEMH, ONITUMI3ALisl TPOLIECY, MEIUYHI CHCTEMH.

BCTYII

Be3u1iy YMHANKIB 1 CKITaJHICTE B3a€MOIi1 B XOIi TPUHHST-
TS pillleHb POONIATE MEIUIIUHY OHIEIO 3 TATY3EH e TPOIIe-
Iypa OTPUMAaHHS ONTHMAaJbHUX PIilleHb YCKIIaTIHIOETHCS.
CHTyalito IOCHITIOE BIICYTHICTh CTAaHIAPTH3AIIi1 B TEPMiHO-
Jiorii, popmari, mKkanxax BuMmiproBaHas. [1le Hemae rHYYKHX i
JIETKO BUKOPUCTOBYBAHHUX KOMII IOTEPHUX METOIB MaIlIH-
HOTO MPEACTaBICHHSI MEIUIHUX 3HAHb, a TAKOX (hopMalti-
3a1ii IpUAHSTTA pillleHb. biTbII Toro, Ha ChOroHI PaKTAY-
HO He iCHY€ aHaJIOTiB JIIKyBaJIbHUX ekcrepTHHX cucteM (EC),
SIKi JaBaJy O IPaKTHYHOMY JIIKapro-(axiBIFO CTPYKTYPOBaHI
TepaneBTUYHI CXeMH MEIMKaMEeHTO3HOTO IPH3HAYCHHSI TS
JKyBaHHS Pi3HUX mMaTojiorii. CKIagHICTh MOJSATAE B CTBO-
peHHI iHpOpMaIIiifHOT MOl IPeICTABIICHHS 3HAHb JaHOL
npenmerHoi obmacti (I10), sika BuMarae 3HaHB KBaTi (hikoBa-
HOT'0 eKcIIiepTa B 1aHiit obmacti. BHaciiok 116010 JTiKyBaIbHI

© MensuaukoBa H. 1., 2012

inpopmamiiiai cucremu (IC) maroTs moreHIiWHY mw1atdop-
MY IUTSl HOAANBIIHX JOCTIIKEHB Ta 00pOOOK.

OCHOBHMMH 3aJia4aM¥, 1[0 BUHUKAIOTH TIPH MOZIEIIO-
BaHHI iHQOpMALIHHIX MEITIHAX CUCTEM, € HACTYIIHI:

— y3araJbHEHHS METO/iB IPEICTaBICHHS CKIIAIHO-(POp-
MAaJTi30BaHIX TaHUX Ta 3a0e3I1edeHAsT KOPEKTHOTO BUPITIICH-
Hsl 3a]1a4 B IPEIMETHHX 00IACTIX MEIHIMHY;

— pO3pOOIIEHHST MOZIEIi Ta METOMIB (PYHKITIOHYBAaHHS JIIKY-
BabHOI IC;

— pO3pOOIIEHHS ANTOPUTMIB i A00PY ONITUMAIBHOTO Me-
XaHi3MY JTIKyBaIbHUX (papMAaLleBTUIHHUX CXEM;

— po3po0Ka CHCTEMH HiATPUMKH JIiKyBaJIbHUX PIIICHB,
SIKi TIOEHYIOTH TIEPEBary TPAIHUIIHHIX METOMIB ITOJaHHS
EKCIICPTHHX 3HAHb;

— BIPOBAJDKEHHS NMPOTOTHUITY JIKYBaJIbHOI CHCTEMH B
MEIUYHOMY 3aKJIa/ii Ta arpoOarist pe3yasTaTiB poOOTH PO3-
POOJIEHIX aJTOPHUTMIB.
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