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BCTYN

Tucnuiprina “CHeTeMd WITYYHOrO IHTENEKTY € OJHICK i3
6asoBux y migroroBui daxiBiiB 3a cuemjamisamnicro “IIporpamua
iHkeHepin”. BHBYEHHA TEXHONOTi EKCIEPTHMX CHCTEM 3aimMae
LEHTPAJILHE MICIl€ B MIPOIeCi BUKIAXaHHS JUCIMIUIIHH.

Ha ocHOBi TPUBANOro JOCBiXY po3potiICHHS CKCIIEPTHUX CHCTEM Y
PI3HMX TpeNMETHHX O001acTaX 3’JBHIMCA EKCHEPTHI TEXHOJIOTi,
npu3HadeHi I NPOEKTYBaHHA HIMPOKOTO KJIacy CHCTEM IITYYHOrO
inTenexkTy. OCHOBOK [MX TEXHOIOTIH € BiANpallbOBaHA METOJOJIOriS
BUKODHCTAHHsS DI3HMX THIIB MOAcTedl 3HaHb Ta AITOPUTMIB iX
MOJCITIOBAHHS. ‘

ITix yac BUBYEHHSA €KCIIEPTHHUX TEXHONOTIA BaXIIMBO O3HAHOMH-
THCA 3 BHMKODHCTaHHSM JUIs 3aJa4 MOJEIOBAHHA 3HAHb PI3HUX
napagurm nporpamysanss. lle Hacammepen chemianizoBani MOBH
NOAaHHA 3HAHL 1 CUCTEMH IH)KeHepil 3HaHb, 00’ €KTHO-OPIEHTOBAHE Ta
NpEeAMETHO-OPIEHTOBaHEe IIpOrpaMyBaHHs, JOriuHe, QyHKIiHHE Ta
€BOIIOLIIHE MPOTPaMyBaHHA ¥ 1HIII [1ApaET MU,

BrakaeMmo, mWo mporpamyBaHHs €KCIEPTHUX 3ajad € npusab-
JMBUM 1 MIKaBMM IS JIFOAEH 3 JIONIUYHHMM THIIOM MHUCIcHHA. BoHO
pO3BHBAE iHTepec O NMpOrpaMyBaHHA HETpaIMIIMHNX 33734 31 CKIaz-
HHUMHM THIIAMH AaHuX. [{71s HMX 3aj1a4 € JOori4HO BMOTHBOBAHHM IIO€]-
HaHHJ KIACHYHUX T CBPUCTMYHMX aITOPUTMIB ITOMIYKY PO3B’SA3KIB.

Martepian mocibHuka MIiCTHTB BCi OCHOBHI TeMH JOCIIDKEHHS i
NPOEKTYBAaHHS CKCHEPTHUX cucTeM. ['MMOVHA BHKIaACHHS MaTepiany
BiANOBifa€ HABYANBHMAM [POrpamMaM  OCBiTHEOIO piBHA  Aus
GakanaBpiB Harpamy “TIporpamua iHxeHepis”.

ITociOHMK Tpu3HaYeHH# [UIA CTYHCHTIB BHINMX HaBYalIbHHX
3aKIa/iB, AKi HABYAKOThCH 3a cremianbHocTaMH “TIporpaMHa imxe-
Hepin” Ta “Komm’forepHi Hayku”. Meroto mocibHuKa € 03HalOMIIEHHA
CTY/ICHTiB 3 OCHOBaMH Tcopii eKCOepTHHX cucreM. PosrnsHyTo
OCHOBHI THITM MoZeleil 3HaHb A4 eKCIEPTHUX 3ajlay, 30KpeMa 3a/1a4
3 HEWITKMMH farume. HaselleHO anropMTMyl po3B’S3aHHsA eKCHEPTHUX



3a/1a9 Ha OCHOBI NpodykuiliHuX nmpaBwr. [TogaHo NpHKIagl DPOEKTY-
BaHH | IPOrpaMyBaHH: EKCIIEPTHUX CHCTEM. IIpHKIagn ajJropuTmis i
MpOrpaMHUX 3aco0iB mopgano 3acobamm MoBu Visual Basic y
cepenorumi Excel. Takuit migxin 3a10BonsHI€ KOHIENII MBHAKOIO
pospobnenns npororuny EC menoporumu sacobamu. IIpororumn Moxe
HaJai po3BUBATHCh Ha OCHOBI GiIBIN JOCKOHAIMX 1 PECYPCOMICTKHX
TEXHOJIOT1i.

ITocibHUK CKIAAETHCS 3 CEMM 9YacTHH, SKi MORIAKOTBCA Ha
pO3/IIH, a po3finM — Ha maparpadu. KoxHul po3pin 3akiHgyeThes
HabOpPOM KOHTpOJNBHHX 3alMTaHb i TeM 19 OOrOBOPEHHS, JO SKHX
iHomi JomaioThes 3amadi i BupaBd. HaBeneHo omdcH i cxemm
aIropUTMiB, BisyanbHi GopMHU, SIKi CHPHUAIOTH KpallOMy PO3yMIHHIO
IIPOIECY MPOEKTYBaHHA CKCIIEPTHUX CHCTEM.

Po3pin 1
CUCTEMM LUTYYHOIO IHTENEKTY

1.1. Ornag pocnigxeHb
y ranysi wry4Horo iHTenekry

Iryynuii imrenekr (III) sk HaykOBO-TEXHIYHHMH HaMpsaM
indopMaTuky NoYaB iHTEHCHBHO po3BuBaTUCh y 50-Ti poku XX cT.
[TolTOBXOM /10 PO3BUTKY IOCHYXHJIH TEOPETHUYHI JOCHIKEHHSA B
rajysi inopMaTHKH Ta NPHKIALHI JOCIIKEHHS B rajaysl KOMII'o-
TEpHOI 0GUMCITIOBATILHOI TEXHIKH.

ITouatok pgocmimkens y ramysi LI nos’s3yiors 13 poboramu
Heroena, Caiimana 1 Illoy, ski BuBYanu 1 MOAEMIOBAIM HPOLECH
PO3B’A3yBaHHs JIOJMHOIO pi3HOMaHiTHHX 3amaa [22]. Li poGoru
3aI0YaTKYBAJIM NEPIIHii eTan JOCIDKEHb Yy IiH ranysi, OB’ s3aHui
i3 MOJIENIOBAHHAM IPOLECIB MUCIICHHSA Ta PO3pOONIEHHAM IIPOrpaM, 3a
JIOTIOMOTOI0 SIKMX PO3B’A3yIOTh 3aJayi PI3HOMAHITHUMH €BPUCTHY-
HuMy Merogamu. TlpegmeroM gocnimkens aaa possutky Meroais Ll
HA 1BOMY eTami OyJaM rOJOBOJOMKH, irpoBi Ta MAaTEMATHYHI 3ajaul.
BaroMuM Npakrd4HUM Pe3yJbLTATOM IIEPILOro eramy CTald [epin
nporpamti cucremu 111 — ekcnepTHi cucTemy.

JApyram eranom jociuimkeds y ranysi I crano monemoBanms
MOBEIHKH >kuBKX icTOT. IlepimmM, XTO BHCYHYB LI€IO IPO MAIlIMHHA Ta
CHCTeMM, SIKI cami ceOe HaNaLIrOBYIOTh, PErYMIOIOTh Ta KOHTPOMIOIOTH
cBoio pobory, 6y HopGepr Binep — 6atsko Haykm, siKy BIH CaM Ha3Bas
KiOEpHETHKOI B KHIDKII 3 oAHOMMeHHOI0 Hassowo “Kibepreruka” [10].
Inei Binepa 3amikaBwiM I(€l0 MpoGneMOI0 BYCHMX Ta I'POMAJICHKICTb.
Bigrogi B po3pobnenns OOUMMCIIOBANBHOI TEXHIKHA IOYaJH BKIAJATH
BENMYE3Hi KOMTH, IO COPHYHHUIO ii OypX/IMBUH PO3BHTOK.

Ki6eprernunnii Hanpsm gocmimkens y ramysi LI opusis no
CTBOPEHHS IPOTPAMHO KCPOBAHUX MEXAHI3MIB Ta POOOTOTEXHIYHMX
cucteM. Taki CHCTEMH aKyMy/IOBaJM NEPCHCKTUBHI - pe3ynbTaTh
HEPIIOro eTamy MIOAO 3a/1a4 INIAHYBAHHS, YIPABIIHHA, PO3Mi3HABAHAA



B pealpHOMy 4aci. IX pO3BHTOK COPHYMHHB CTBOPEHHS HOBHX
HapajurM MOAEIIOBaHHA 3HAHb Ha OCHOBI HEHPOHHHX MEpex, JepeB

PO3B’A3KiB, areHTiB.

1. Excneprni
CHCTEMH

HPOrHo3 NPOEKTYBANHAN
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2. Hasuanpui
CHCTEMH

.3 BUBYCHHA MOB, HABYAHHS,
- TECTYBaHHS, J0BiaKu

B A SR Ol oo oY

3. Cucremn
po3mizHABaHHA

1 Anauis rekcry, rpadiku,
“ oGpasis, iHTeICKTYAIbHI

4. Cuctemn
HAaHyBaHHSA
po3B’sizkiB 3apayq

5. Indpopmaniiino-
HONIYKOBL cHcTeMM

6. Cucremu
NAMHX

HiuHi cHCTEeMH

* 3anpuTiB, ananis Be6-xonTen-

4 JliarmocTnka, KonTpoin,

Vupasinns,

- IHTedeiicun

__{ Irposi 3apaui, noGynosa
PO3KIIALIB, IIIAHYBAHMHS,
d mpuiinsaTTa pilienn

' Pozpobaennn noumyxkoBnx

ATy, arenTHi TeXHOJorii

AR VY AT R

4 InTeNeKTyaNbaNH aHATI3

"~ AAHHX, IPOCKTYBAHHS

] cxoBMIY ANBX

i Mogeaiopanns HoBeNiHKy
00’€KTiB, NPOEKTYBAHHA

4 pobotin

Puc. 1.1. Knacugixayis 3a0ay i cucmem wmywmozo inmenexmy

XapaKTEpHOIO PHCOI0 TPEThOI0 eTaly JOCHDKEHHS CHCTEM
INTYYHOTO IHTENeKTy Oyno nepeMillieHHA NEHTPY YBaru JOCHIJHHKIB
31 CTBOPEHHS aBTOHOMHO (PYHKIIOHYHOYHX CHCIEM, JO CTBOPCHHSI
moxuHO-MamuHHUX cucreM. Ii cHcTeMu IHTErpyloTh y €IuHE Hile
IHTEIEKT JIOAUHHA 1 MOXIIMBOCTI KOMI'FOTEPHOI TEXHIKH JIA JOCAT-
HEHHS 3aralbHOi METH — PO3B’S3aHHA 3a]adi, IOCTABIEHOI Iepen
IHTErpajJbHOI0 TIOIUHO-MALIMHHOI 0691 CHIOBAILHOIO CHCTEMOKO.

B.M. I''yiirkoB BBaXKaB, 110 IEPCIIEKTHBA PO3BUTKY 3ac00iB 064mC-
MOBATBHOI TEXHIKM ICTOTHO 3aJIOXHUTH BiJ PO3MAITOCTI IHCTpyMEHTapito
TATPUMKH BHPIIIEeHHs MPOOIeMH JTOMHO-MAUMHHOI B3aeMoii [3].

CrOrofHi TpHBac MOEHAHHS OCHOBHUX PE3YJIBTaTiB BCIX TPHOX
eranis pocnimkeHp Il ta posBuTok HOBHX HanpsMiB. Ileit mpomec
IPUBIB 10 CTBOPEHH: INOT0 KJIAacy CHCTEM MITYYHOrO iHTEIEKTY
(CII). Y3aransueny cxemy kinacudikarii CIII ta BupinyBanHX 3a ix
JOIIOMOT'OI0 3aa4 nopaHo Ha puc. 1.1. Ha cxemi momano 7 possuHy-
tix kiacie CIII, sxi sxkHalimupme npeacraslieHi B Knaci SK JOCHi-
HHUIBKUX, TaK i IPAaKTHYHHX, KOMEPUIHUX pO3pOOOK.

1.2. Po3BuToK i rany3i BUKOpUCTaHHA
eKCNepTHUX cCUCTEM

Ha mouatrky 80-x pokiB XX cr. y gocmypkennsax I saumk
CaMOCTilHHIi HanpsaM — Tak 3BaHi “excneptHi cuctemu” (EC). Meroto
mocnimkeas EC 6ymo po3poGiteHHs mporpaM, fKi, pO3B’A3yl0YH
3ajayi, BaXKi A eKCIlepTa-MIOJWHH, NAIOTh PE3yNbTaTH, M0 HE
TIOCTYMAIOThCA 32 AKICTIO Ta 6EKTHBHICTIO PIICHHSM eKCHepTa.

ExcnepTHi cMCTEMH aBTOMATH3YIOTh TPOLIEC PO3B’SI3aHHs BaXK-
KO (popMaTi3oBaHMX 3a/ia4 y peajbHHX NpeAMETHUX ramyssax. Jns
LBOro HEOOXHMH 3HAYHMI AocBix i 3HaHHA (axiBuiB. barato nporpam 3
Tanmy3i WITYYHOTO HTEJIEKTY € CYT0 ZOCHITHHIBbKMMH. OCHOBHA yBara B
HUX IPHAUETECH aOCTPaKTHMM MaTeMaTHYHWM npobiemam abo copo-
IICHUM BapiaHTaM pealbHUX mpobieM. Meroro BUKOHaHHA TaKMX
nporpaM € BiIPallbOBYBaHHSI METOAMKH PO3B’jA3aHHA ICBHOI 3ajavl.
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Excnieprri cucreMu MaioTh SCKPaBO BHPAOKEHY NPAKTUYHY CIIPSMO-
BaHICTh Y HAyKOBiif 200 KOMepIifHiii ramysi.
Ha ocnoBi gocBiny Buxopucranns EC y pi3HHX HpeqMETHHX
00/1acTsIX PO3BHHYILICH €KCIICPTHI TEXHOMOIT], TIPU3HAYEH] W19 mpoeK-
TyBaHHA mMpokoro knacy cucreM LI OcHOBOIO MHX TEXHOJOTIH €
BiIpanboBaHa METOHOIOTiS BUKOPUCTAHHS PI3HMX THINB Mogenei
3HaHb Ta alTOPUTMIB iX MOZENIOBaHHS. J[0 OCHOBHHX pHC METO-
ZOIIOT11 HAlIeXKAaTh:
®  po3pobIIeHHs ONMCIB 1 OHTONOTIH A eKCIEePTHUX 3a1ay i
MpeAMeTHUX obnacreti ;

® IUMpOKE BHKOPWUCTAHHSA anapaty HEJiTKOl morikv i Hewit-
KOI'O MOJIC/IIOBaHHS 3HAHB;

®  3aCTOCYBaHHSA METOMIB IHTEICKTYallbHOIO aHAJ3y Ta HeMpo-
MepeXEBUX TEXHONOT1H;

e po3pobiieHHs HOBHX METOZIB i TEXHONIOTIH NPOEKTYBAHHS

cucrem IIT;

e po3pobienHa MeroAiB MoGynoBH KOMOIHOBaHMX Mojenel

3HaHb A 3a7a4, po3B’A3yBaHUX Y PCaTbHOMY Yaci;

e iHTerpyBanHsA Meroais LI B nporpaMuy ivxeHepiro.

Excnieptni Texnonorii HagaroTe Ond ¢EKTUBHOrO PO3B’ A3aHHA
3anad I Ta inmmx npukragHux 3a/1a49 Taki MOXKIUBOCTI:

e 3acobu HaOyTTA 3HaHb 1 CTBOPEHHS 0a3 3HAHD;

® 3acobM U1 TIPOEKTYBAHHS EKCHEPTHHX 1 CHOpIZHEHHMX

CHCTEM;
® 3aco0H JUIS MOIETIOBAHHS 3HAHP 3 HEUITKUMH JAHUMU,
® 3aco0M /UL iHTErpyBaHHS €KCICPTHHX TEXHOJOrH y cepeno-
BHILA TAKHX NporpamMaux cucreM, sk: KCIL, T'IC, CIIITP.
CrorozHi eKCHEpTHI TEXHOMOTI] BHKOPHCTOBYKOTBhCA Ui
ABTOMATH3aM{{ PO3B’43aHHA Pi3HUX TUIIB 3a7ay4 (AiarHOCTHKA, iHTepI-
peranid, OpPOrHO3YBaHHS, IUIAHYBaHHA, HPOEKTYBaHHA, KOHTPOIb,
HaJIArOJDKCHHS, KEPYBAHH:) Y PISHOMAHITHHX NPOGIEMHHX TaTy3sX:
e (inaHcH;
e gadToBa i ra3oBa NPOMHCIOBICTS;

_ ®  eHEprervKa i TpaHcmopT;

e (apmaneBTHIHE BHPOOHHIITBO;

®  KOCMOC;

e  MeTanypris;

® ripceka clpasa;

e XiMmisg;

®  OCBiTa;

e arpobizHec;

e  TENEKOMYHIKaii i 3B’430K Ta iH.

EKciiepTHI CHCTEMH PEIPE3CHTYIOTh €PEKTUBHY KOHKYPCHTHY
TEXHOJIOTII0 HAa PHHKY IHIycIpii rporpamuoro 3abesmeyeHHsi. PHHOK
nporpaMaoro 3adesneuycHus Ha ocHoBi TexHonorid I pospusacThes
Oy)Ke JUHAMIYHO i OMIHIOEThCA Yy MUIbiOHH AonapiB. KommaHis
DuPont ekcmnyarye moHax 600 exCIIEpTHHX CHCTEM 1 OTpUMYE
HIOpIYHI 3a0IMADKCHHA O NOHATKy, LIO OIIHIOITECA B COTHAX
MinbiioHiB. bau3pko 20 IHX CHCTEM MPALIOIOTH Y PEXHMI peabHOro
qacy. PeliTa BUKOPHCTOBYIOTBCS B KOHCYJIBTATHBHOMY pexuMi a6o B
PEeXUMI IITPUMKH PillIeHHA.

Credit Authorizer’s Assistant — eKCIlepTHa cHCTEMa KpPEAUTHOIO
JIO3BONY — iZIeHTH(IKY€E PU3HKH MOHANT 23 MJIH. BIACHHKIB KPEAHTHHUX
KapTok. BoHa BiZicTeXye KpPOK 32 KPOKOM NpOIiEC MipKyBaHHS OJHOIO
i3 CBOIX MOCBIIMEHHX ay[UTOPIB KPEAUTY, CKOPOTYIOUH Yac MPHIAHAT-
Ts1 pitneans Ha 25 %. American Express oTpumana Ha OCHOBI Wiel
cuctemu 1o 60 % cxopodeHs BHTpAT Bill panbcH(PIKOBaHHX Onepanii.
OuikyBaHi nepeBary Bill SMEHIICHHA PH3UKY, BAOCKOHAICHHS NOXiM-
HMX CTaTeH OIIHIOIOTHCA B 27 MITH. JIOJ. Ha piK.

British Petroleum (Bpuranceka nadra) po3po6mna i po3ropryna
6arato eKcrepTHUX cHcTeM. MOXJINBO, HaHKpamo cepel BioMHX
CHCTEM € paJHMK M1 IPOEKTYBaHHs pO3NLTOBadiB ra3y/Hadru.
Buxkopucranss ii 3a6€3ne4mn0 eKOHOMII0 BUTpAT y KiIbKa MiTbHOHIB
(QYHTIB CTEpPIIHTIB Ha piK.

Bbarato SmOHCBKMX KOMIIaHid 3MIACHUIIM peanbHi IHBECTHLIl B
eKCIIEPTHI CHCTEMH 13 3HayHMM 00csroM 1 BurpameM. ExcneprHi



CUCTCMU PO3poGIIIOTE COTHI AMOHCHKHX ¢ipM. EC 3acTocyByroTecs B
FEDKMHIPHHTY IHTEHCHBHHX IHAYCTpiH, BAXKUX MamiMH 1 iHZYCTpiix
MarepialliB, B KOHCTIPYIOBaHHi, Ximii, cTpaxyBaHHI i (iHaHCOBHMX
HOCITyrax.

InTeHcHBHUMH PO3BUTOK iHPOKOMYHIKANIHHMX TEXHONOTIH Ta
30UIBHICHHS IHBECTHIIH po3MMpIoe chepy 3acTOCYBaHHS EKCHEPTHHX
TeXHONOTH i cucreM. Taka TeHAEHUIA MATPEMYE HAa BHCOKOMY piBHI
iHTepec B0 NpoekTyBaHHA 1 nporpamyBaHHa EC y mmMpokux Komjax
(axiBLiB Ta HPOrpaMicTis.

KoHTponbHi 3anuTaHHs

MpoaHanisyiiTe 3aBaaHHA NepLUIOro eTany AocnipkeHs Ans LI
MpoananisyéTe 3agoaHHA gpyroro etany gocrimpkeds ans L.
Mpoananisyite 06NacTi 3aCTOCYBaHHA EKCNEPTHMX CUCTEM.
MoscHITL 3agadi cucTeM posnisHaBaHHR obpaasis.

MosAcHITL 3aaadi eKCNepTHUX CUCTEM.

MosicHiTh 3anadi pobBOTOTEXHIYHUX CUCTEM.

MoscHiTe 3agavi cuctem obpobku AaHuUX.

MpoaHaniayiTe MOXNMBOCTI EKCNEPTHUX TEXHOMNOTIMA.
MosicHiTh 3aaavi poBoTOTEXHIYHUX CUCTEM.

0. MpoaxaniayiiTe OCHOBHI pUCU METOAONONT BUKOPUCTaHHA
Mofienein 3HaHb.

SN EON -~
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Pos3pnin 2
MOAEN 3HAHb EKCMNEPTHUX 3AOAM

2.1. ®dopmanizauia moaeni 3HaHb

BaxomeuMm tutanHsM min dac pospobunenns EC € mozem
[I0AAHHA 3HaHB NPO npeaMeTHy obnacte. J{g nboro BUKOpPHCTOBYIOTH
pi3Hi popMH MoJeneH 3HaHb.

Ilpedocmasnenna 3namb — 1| METOAONOTIA MOJCTIOBAHHA 1
¢dopmanizanii KOHUENTYaJbHUX 3HAHb, OPIEHTOBAHA HA KOMII' IOTEPHY
00pobky. Ils Merogonoria 1 BIANOBIAHI KOMII'IOTEPHI TEXHOIOIH €
MPEMETOM irKerepii 3HaHb. MOMXIMBOCTI NIPEACTABICHHS 3HAHEL NOB’ i
3aHl 13 OpraHi3ami€l0 Ta BUKOPUCTAHHAM PIZHOMAHITHUX CTPYKTYD
JIAHNX: 3MiHHUX, MACHBIB, CTPYKTYP, CIMCHCTB, TaONMLIb, Iepes.

Komir’vorepHi TexHonorii norpedyiors TpUBanoi NiiroTOBKM,
MOB’A3aHO1 31 30HMpaHHsM, NPEACTaBICHHSAM 3HaHb, Kiacwuikauii
norouyHoi 3ajgavi i BubopoM Texnonorii ii BupimenHs. Tyt ochoBui
3YCHIUIA COPAMOBYIOTbCA Ha YHI(PIKALIO CTPYKTYP AaHHX, TCXHOJIOTTT
iX npencraBneHHs 1 OMPALIOBaHHA, Ha €(PEKTUBHICTb (TOMHICTH Ta
IIBMJIKICTD) NPOLIEAYPH NOILYKY PO3B’A3KIB.

Mogpens 3HaHb GOPMATBHO CKIIAAETHCS 3 ABOX HACTHH:

Mg =<0,P>, 2.1
ne 0=<A, R,> — npexapaTHBHHH CTPYKTYpOBaHHH ONHC pPCAJIbHOY
I1O 3 i 00’extamu A 1 BigHOmEeHHAMH MDK HiMH R, Onuc nogaHo y
¢opmi rinepTekcTy, couckis, aepeBonoAibanx ctpykryp; P=<B, Ry,
S> — pponenypHi 3HaHHA TIPO METOM PO3B’A3yBanAs 3aaaq y [10. JTo
P nanexars: B — .06’ckTH meBHHX KiaciB; Rg — BiHOMEHHS Mix
00’exTamu; S — crparerii 1 aNropuTMH onepauii 3 BIJHOIICHHAMH JUIst
OTPHMAHH PIIICHHS.

Mincranoska O Ta P B (2.1) mae posmmupennii onuc mopeni 110:

L Mz = <A9 RA, Bs RB, S>.

V pisaux 11O coieBimHomenns O i P e pisHum. Jlna ix onmcy

MOYKHA BUKOPHCTOBYBAaTH Taki Mogieni 3HaHb: Wi O — ¢aiimm (TexcroBi,

11



rpa¢iygi, MyapTHMCEIHHI, KOMOiHOBaHI), cemManTHuHi, (peiiMoBi abo
rimeprekcroBi mogeni; g P — Monmeni mpomykiiMHEX IpaBuIL,
anropHTMivHi, 009HCIIOBaJIBHI HPONEIYpH. Y3araqcHEeHui 3aIUT 10
Moeinl 3HaHb Z MOXHA IOJATH Y BHIVIAII MHOXHHA iH(pOpMALiHHAX
06’exTiB

Z=<X,Mz,Y>, 2.2)
ae X — CyKynHIiCTh BXiZHMX NaHHX, jKa Iigmirac igreprperanil B
Mmozeni Mz; Y — CyKymHICTh IPOMDKHHUX pe3yJbTaTiB, ski (opmye
cucTeMa, o omnepye 3 Moaeio Mz.

Mopens Ha 0OCHOB
CEMaHTHYHOT
Mepexi

lneprexcrora
MOJIENB

npeacraB/IeHHA

3HaHbL ®peiimosa
MOJIENb

Mopens Ha ocHOBL
TIPOXYKUIHHIX
[IpaBUI

Puc. 2.1. Modeni 3nans 6 EC

3a pesynsraramu aHAI3y IHQOPMALIHHOI CIPYKTYpH MOZETI BHIY
(2.1) MoxHa BUIUTMTH TAKI THIIOBI Jianorosi onepanii iHrepdericy:
®  aHAJI3 3AIHTY, IHTEPIpPeTalisi BXiaguuX NaHux X;
e Bubip TOo4oKk BXxoQy B Mojenms Mz i akruBamid omepauiit
TOIIYKY;
e BHBEICHHA Ta AHAJI3 BHUXINHHX JaHHX Y;
e 00po0Ka: qIarHOCTHKA IOMMIIOK, IIATPHMKA JiaNory.
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Ospaueni onepanii ¢paxTudHo € QYHKIIAMH U1 pO3pOOICHHA
inrepdeiicy EC.

Po3armsiHeMo XapaKTepHCTHKH HAaHWIOMIMPEHIAX MOAENIEH,
MoJaHMX Ha puc. 2.1.

2.2. Mogeni 3HaHb Yy hOopMi CeMaHTUYHUX MepexX

Cemantuuna mepexa (CM) sk 06’eananHs 6a30BHX €ITE€MEHTIB
Ja€ 3MOry BigoOpaxat cKiaiHi cykymrocri o6’ektie 11O i
BiIHOUIEHb MK HuMH. DopManbHUH ONHMC MEpexKeBOi MOAEHi SK
iHbopMaLiitHOT CTPYKTYpH MOXHA ITOATH Y BUTILALI

MC = <I,C1,C2,. . .,Cn,F>.

Tyr 1 — MHOXMHA iHpopMariitHux ommMI; Cy,...,C, — MHOXXMHA THIIB
3B’A3KIB MiXK HUMK; | — MHOXXHHA 3B 43KiB 13 3a/1aHoro HaGopy i [1].
3anexHO Big THINB 3B’A3KIB PO3PI3HAIOTH: Kiacudikyroui Mepexi,
GbyHKIIOHAIBH] Mepexi, crieHapii. AGCTPaKTHO Mepexy MOXKHA 300pa3uTH

Y BUrIsAl opieHTOBaHOTO rpady. Bepiuan rpady — 1e noHarrs, a pedpa

(yrH) — acouiaTHBHI iEpapXivHi 3B’3KH MDK BEpIIMHAMH.

BusHadyeHHs ceMaHTHIHOI MEPEKi IPYHTYEThCA Ha TiMoTe3i, 1o
nam’arte mojauan GopMyeThCs depe3 acomiamil MiK IOHATTAMM.
®opmanisM acomianiid Oyno po3BHHYTO IS IOAAHHS KJaciB 00’ €KTiB
y pisaux mpemMeranx obnacrsx. e obnacri 3 mpocropoBumm Ta
CTPYKTYpHHMH 3B’si3kamu (izuudi i TexHiuni cucremm), obiiacri 3
MPHYHHHO-HACHIZIKOBHMH 3B’sA3KaMM (MeaunuHa, 6iooris, cKouoris),
(bYyHKI[IOHATIHHIMH 3B’ A3KaMH (TCXHIKa).

I'padiune 306pakennsn. Hasouii QyHKITIOHANLHMI elleMeHT
CEMaHTUYHOI MEPEXi — 1€ CTPYKTypa, fika MICTATH JBa €ICMCHTH!
By3on 1 ayry. By3smm — ue xesKi HOHATTA(0G’€KTH), OyTH — BiIHO-
OICHHS MUK IapaM# IIOHATH. ba3oBHH €IeMEHT CEMaHTHYHOI MEpeKi
MOAAaHO Ha pHC. 2.2. _

OO0’ exTamu decym Oyru: ysaranpHEHI NOHATTA, MOXii, Aii,
aGerpaktHi 06’ekTH. POSrNSHEMO NPHKIAX CEMaHTHUHO! Mepexi,
nonanoi Ha puc. 2.3, ska aae 3MOry poO3B’A3yBaTH 3ajady KiacH-
dixarii nomToBHX 06’ €KTIB.
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Tposraa € > Ksitka

Puc. 2.2, Basosuii enemernm cemanmuynoi mepeici

IMomroBuii
00’€xT
Mapka JIucriBka
Mani posmipu TIpomaernca BinbHO
T'napki kpai < P Bumyckaerbed cepiiMu
Cepensi po3Mipu IIponaeTbes Ha mowTi
|-

3ybuacri kpai

[— —— S

BractuBocTi 06’ €xra

Puc. 2.3. Hpurnad cemanmuunoi mepesici
o8 Knacugixayii nowmosux o6’ cxmie

11 Mepexxa Ha OCHOBI aHali3y BIIHOIICHE (IaHi, BIACTHBOCTI)
Aa€ 3MOTy KIac(iKyBaTH OBa TOMITOBi 00’ €KTH: MapKy Ta JICTIBKY.
Hanpukian, Mapka x1acudikyeTbes 32 TAKIMH KpHTEpisIMH: Ma€ Oani —
Mayli po3Mipu i 3y6uacti kpai, Mae éracmueocmi — BUITYCKAETBCA
CEpLIMHU 1 IPOAAETHCA TIIBKK Ha IIOMITI.

Iikasum npuxnagom CM e 3BudaiiHuii kpocsopn i3 ¥oro
pisHOMaHiTHUMY rpadivaumu 306paxenrsmu. Ile CM i3 gitko Bupa-
KEHOI0 CEMaHTHKOI0: 06’ €KTaMH-CIOBaMH 1 BigHOmeHHAMH y (opmi
HPOCTOPOBOI CTPYKTYpH3allii — PO3MIIICHHSM CIiB Ha ICPETHHI CIUTBHUX
6yxs. PosmisHaBaHHA y Takii MepeXki NPaBUIBHUX CIiB MOTpebye
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“excrepTHHX” CEMAHTHYHUX 3HaHb. PO3pOONEHHA TAKMX CeMaHTHYHHX
Mepex nocTiiHo nepeGysae B moii 30py pocmHukis HII.

Jna 3agay knacubikauil B CEMAHTHYHUX MEPEXKaX BHIUIAIOTH
0430B1 THUIIH BI{HOIIEHE:

*  OyTH — HAJIGKATH 0 KIACY;

® MaTH BIACTHBOCTI — HACIIIYBATH BJACTHUBOCTI €NEMEHTIB

K7acy;

e Mard JaHi (3HAYEHHS) — OTPHMYBATH 3HAUYEHHA BJIACTHBOCTEH.

e  Jumi MOXJIHBI THIIH BiJHOIICHD!

®  BIIHONICHHS CTPYKTYPH3aIlii;

e  (yHKIIOHANBHI BiHOIICHHS;

e  Kay3anbHi (IPHUMHHO-HACIIIKOBI )BI/IHOIIEHHS;

® CEMaHTHYHi BiJHOILEHHA.

Ha mHOXwWHI iHGOPManiHHMX OOMHHNIL Yy ACAKHX BHMMAJKaX
KODHCHO 3a]aBaTH BiJHOLIEHHS, IO XaPaKTEPU3YIOTh CUTYATHBHY
(acoujatuBny) Gmusbkicts. Taki 3B’S3KM HA3WBAIOTH PENCBAHTHUMH
BiTHOIEHHsAMH (ONM3bKUMH 32 3MICTOM). Y CEMaHTHYHHX MEPCKAX
HalfyacTiie 3aCTOCOBYIOTh /1B THIH JIOTIYHOrO BHMBEACHHA (MIpKY-
BaHHA): HACTIJyBaHHA 1 PO3Ii3HABAHHA

Hacnidyeannus — nie MIpKYBaHHS, HA OCHOBi SIKOTO BIACTUBOCTI
KJIacy IPHIIACYIOTHCS IHANBIAYaIbHOMY 00 ekTy 3 Kiacy. Hanpuknaa:
IITaX¥ JITAI0Th, OPEN — JITA€, OTAKE, OPEJl — MTax.

Posniznaeanns — 1ie MipKyBaHHS, K 32 HAOOPOM BJIACTHBOCTCH
IHAMBIAYaNEHOro 00’€KTa BH3HAYAIOTE KIAC, JO SKOTO BIH HAJCKUTE.
Hanpukian: nrax JiiTae BHCOKO, Ma€ LIMPOKI KPHJIA, OTXKE, ITTAX — Opell.

Kpim EC, ceMauTHuHi MepeXi IIHPOKO BHKOPHCTOBYIOTHCH B
pizaux cucremax I nns po3s’sa3anHA TaKKMX 3a/1a4:

e  apani3 CeMaHTHYHHX CTPYKTYP MOB POrpaMyBaHHS;

e JNHIBICTHYHUH aHAJI3 IPHPOJHHX MOB;

e oprauizanif nouryxy B 6a3ax JaHHX Ha OCHOBI 3aIIHTIB;

e ceMaHTH4Ha opraHisanis Web-cTopiHOK.
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CemanTiaHa Mepeika orucye 110 B TepMmiiax 00’ €KTiB-IIOHATH
(IMeHOBaHI BEpIIMHM Mepexi) 1 OGiHapHHX acomialliif-3B’s3KiB Mik
06’exTaMu (I03HaueHi opienToBami myru). Cepen 06’€kTiB Mepesxi
MOHA BHIUIATH BIIACHE MOHATIHHI 06’ €KTH, 06’ €KTH-1I0A11, 06 €KTH-
xapakTepucTHkH. OTXKe, Y cCeMaHTHIHIA Mepexi MOXHa II0JaTH BUpPa3
pi3HOI CKIagHOCTI, HANpPHKIAJ, BHCIOBIEHHS, IO BiZoOpa)aroTh
DPHIHHHO-HACTIKOBI 3B’ S3KH, BUPAXKAIOTHCH BBEICHHAM BiIHOIIEHB
THITY: YMOBa—BHCHOBOK.

Opmiero 13 nepeBar CeMaHTHIHHX Mepex € edexTuBnuii iHdop-
MalliiHnil TIOIIYK, OCKUILKH Aacomjalii MDK 00’€KTaMH BH3HAYAIOTh
IDLIXH JOCTYITy 1o iHdopmauiiiHux enementis B3. IHmioro mepearoro
CEMAaHTHYHHX MEPEX € MOXUMHBICTh BiNOOpaKE€HHA CTPYKTYPH, BIACTH-
BOI 3HaHHAM, TOMY IO BiHOILEHHSA YaCTHHA-IIiIe, €IeMEHT-MHOXHHA,
KJIAC-ITi/KIIac MOXyTh OyTv SBHO 3a3HAYEHI.

I'onoBHMM HENONIKOM MEpPEXHHX MOJeNed € BiACYTHICTD
JOCTaTHEO po3pobneHoi omepamiiiHoi cemaHTHKH. OCTaHHA, fK
IpaBHJIO, BUKOPHCTOBYE IIPOCTi MIPKYBaHHSA, TI0B’13aHi 3 peaizaiicto
AITOPUTMIB TOLIYKY 3a HLISXaMH JOcTymy. Uucienni dopmaiismu,
IO MiATPHMYIOTH MEPEXEBi CXeMH, He MalOTh HEOOXINHOro piBHS
IIOBHOTH CHHTaKCHCYy 1 ceMaHTHKH. Bigomo O6arato BapiaHTis
peamisallii CeMaHTHYHHX MeEpeX, L0 Jac IIACTaBy TOBOPHTH. IIPO
LM K1ac CeMaHTHYHHX TIPEICTABIIEHE. |

2.3. 3acobn nobynoBn ceMaHTUYHNX Mepex

CrBopioBatn CM Ha KOHIIENTYalbHOMY pIBHI MOXKHA JIBOMA
[UISXaMH: 3HH3Y HOrOpHM Ta 3ropd HoHu3y. Ilepmimii peamisyerhcs,
KOJH IOTPIOHO CHCTEMATH3YBAaTH BXKe HasABHY MHOXMHY (aktis y I10.
Creopiolorr CM y OsOMy BHMNAJKY HUIAXOM BH3HAYEHHS HOBHUX
HOOHATH 1 BITHOIIEHB, K1 MOXKHA [TOB’S3aTH i3 (paKkTaMu.

Jpyruit numx BuOHparoTh y pasi CTBOPEHHsS By3bKOCIEIa-
nizoBanmX indopManiiamx cucteM. Toxi cmoyaTky cTpykrypyiors I1O
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32 JONOMOroi0 0a30BHX MOHATH, @ NOTIM anmaumo 10 3agaHol
CTPYKTypU rpynonTL JaH(aKTH.

Jinst eeKTUBHOrO Bi3yallbHOro HOAAHHSA CEMAHTHYHHX MEPEX
Ta Opragizaiii MOMYKY 3 AOBUILHHM JOCTYIIOM BHKODHCTOBYIOTh
cuckoBi, rpadiuni Ta jaepesomosiGHi CTpykTypH — 06 exTu. Ix
[POEKTYIOTh 3 BUKOPHCTAHHAM BiJIOBIAHUX €JICMEHTIB YIIPABIiHHS B
cepenoBuili 06’ €KTHO-OpiEHTOBaHMX MOB nmporpamyBanHs. Ha ocHosi
[MX CTPYKTYP MPOEKTYIOTh TAKOX IHLIMI THI IOUIYKOBUX CHCTEM —
HABIiraTOpy Ta B’IOBEPH Ml IHOWYKY Y (alinoBuX miacucreMax.
Iepapxiyni gepeBonofibHI CTPYKTYpU € HOUIHPEHOK MOAELIIO As
iHTErpoBaHHX JIOBIJKOBMX CHCTEM Y TaKHMX IPOrpaMHMX 3acobax, Ak
Visual Basic, Delfi, Ci Bilder. Hanpuknan, B cepenoBumi Visual
Basic ¢ emementu Treeview, Listview ana crsopenns jepeponomi6-
HMX Ta JIHIHHUX CTPYKTYp naHuX. Jijis MBHIKOrO PO3KPUTTA JiepeBa
BUKOPHCTOBYIOTh PEKYPCHBHI OPOLCAYPH CKAHYBAHHS BY3/iB JIEPEBA.
[IpuKiaa 1OBOX Takux HOporpaM-npoueayp Moo Visual Basic
MIOAHO HHKYE.

IIporpama 1. Onepanii 3 eleMeHTAMH AepeBa.
BuBenenns ymicry ycix By3mB JAepeBa. lle onepania 13
ciMeHCTBOM
Dim node as node
Set treel= treeview]
For each node in treel.nodes
Textbox1.text = node.text
next

IIporpama 2 — pporpama CKaHyBaHHAd KOPEHEBOTO BY3Iid
JepeBa 1 3aIHC iX Ha3B y CIIUCOK
ScanNode Treeview1.Nodes(1) —BHKIMK nporpamu

t H “"H‘-ar—”-h‘ ikl ﬁ?qgan 2t ”_( » }}“ W

Sub ScanNode(aNode As Node) iieni Bacung 0
Dim ThisNode As Node i
Dim as long *
List1.Additem aNode.text — cunpqmncuc Byamn 7 9 8 5 5 3

R N



If aNode.Childern >0 Then
Set thisNode = aNode.Child
For i=1 to aNode.Childern
thisNode
Set thisNode = thisNode.Next
Next i
End if
End sub
3acobu HpecTaBIeH s 1 IePETBOPEHHS 3HAHD, 3a0AHMX y BHTJIAL
CM, micTaTs:
e  MOBHI 3acoOM BHU3HAYEHHA €IEMEHTIB 1 IIEPETBOPEHHS
crpykrypu CM;
¢ 3acobH HETPOHEAYyPHOrO MAaHIYIIFOBAHHS JIAHUMI,
e crmemianbHi npouenypu rpagidnoi Bizyamisamii CM Ta i
BimoOpakeHHs s BianoBimHux ¢parmentis BJT i B3.
OcobaHEBoOCTi NPOEKTYBAHHS CeMAHTHYHHX Mepex. Y pasi
BENUKHUX OOCATIB JaHMX Yy Mepexl CKIAagHO sKICHO IIOKa3aTH BCi
aetami. HeoOximHo pos6uBaru mepexxy Ha uyacTHHH. lle 3aBaxae

UUTICHOMY BI3yaJlbHOMY CHPHMHSTTIO, CIIOBUIBHIOE OMPALFOBAHHS

inpopmanii. Jlosomi ckmagro momubikyBatH Mepexy, 0coGaHBO
BUJAJIATH BY3/H, AKi MAIOTh BHYTPILIHI TOCHIAHHL.

Jna nobynoBu Moenel 3HaHb HA OCHOBI CEMaHTHIHOI Mepexi
po3pobiieHO MOBH, TeXHOJOrII 1 3acobu mporpamyBasHs. PosrianemMo
XapaKTepuCTHKH Jeakux 3 Hux [6]. Texmomoria Semp-T noexnye
KOMITIEKC 3aco6iB 1 METOAIB MoAaBHs i 06po6KH 3HAHE, IO MICTHTh:

¢ BHCOKOpiBHEB1 3acO0M 3a7aHHs CEMAHTHKY 00’ €KTiB
npemvxemoi' obnacri nuraxoM crenudikamii o6MexeHs Ha
3HA9YeHHs IXHIX HapaMerpiB 1 JOKAIbHHUX NPaBHI BUCHOBKY;

e iepapXidHy CEMaHTHYHY MEPEXY 3 00YMOBIICHHMH
BIACTUBOCTAMH BiJHOCHH.

Ha puc. 2.4 i 2.5 naBegeno ¢parmenr obononku Semp-T i
OfHH 3 1i elleMeHTIB: BIKHO peJaryBaHHA BIaCTHBOCTEH Kuacy.
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set length o

| set_width " width =right-left  RECTANGLE

get left o left =x- width/2  RECTANGLE
set_right nght =x+widh/2  RECTANGLE
sellop .  RECTANGLE
set_bottam RECTANGLE

Puc. 2.5. Bixno pedazysanns enemenmis kaacy
Buparu

3anano onucH 06’exriB. [TobyayBat ceMaHTHUHY MEpPEXy it
posmizHaBaHHs abo Kilacudikauii 06’€KTiB 3 BUKOPHCTAHHAM THUITOBHX
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BYIHODICHD. 3allMCaTH y 3arajdbHOMY BUIUII NPONYKINifHI Mpasmia
posmni3HaBaHHs. Omucu 06’ €KTiB:

1. Tun os6oua (3enenmii Koxip, IIOAM JSKATh HA 3eMIIL, TUIOAH
KpYTJli, BEIUKHII pO3Mip, HaciHus (HOAOBracTe, iCTiBHE),
CepenHii po3MIp, IIETETHCA MO 3€MITL, TUIOAM MOIOBracTi);

2. Tun nazopoou (BHUTOTOBIAETHCA 3 KONHOPOBHX METAJIB,
Ma€ JBi YaCTHHH, NPOAAETHCA, € CYIUILHHM, BPYYaerbes,
BHTOTOBIIAETECS 3 IIHHMX METAlB, Ma€ CheliaabHuil
IOy6urikar);

3. Tun sa200u (pocte Ha Kymii, IUomd (YEPBOHI, KpyTii,
TIIa/IKi), pocTe Ha CTeOi, oM (3CPHHUCTI, YEPBOHi), KMCIa
Ha CMaK, POCTe 3 KOPEHs, COJIOAKA Ha CMaK);

4. Jlimansnuii anapam (OBa NBUTYHH, CEPEOHS IIBHIKICTH,
Mai KpHia, n01pe6ye‘ BEJIMKOI CMYTH, Olaci HEPYXOME,
IOBTI KpHiia, Malla MBHAKICT, 3JIiTA€ 3 MaNoi IJIONIi, MMAci
HigioMHe);

5. Cnopm (xpyriuii M’si4, Tpa pyKaMi, BUCOKA CITKa, CEpeIHE
mojie, OBaIBHMM M’AY, BEIUKE I0le, I'pa pyKaMH, KOjeK-
THBHa I'pa, € BOPOTAa);

6. Cnopm (BelWKMit M’519, BHCOKa CITKa, CEPEAHE I101€, MajInii
M’sT9, KONIEKTHBHA TPa, HU3BKA CiTKa, TiapHuit);

7. Komn’romep (oKpemuii MOHITOp, aBTOHOMHC J>XHBICHHA,
cepenHi rabapuTH, SKMBICHHS Bil MEpEXi, cyMileHuit
MOHITOp, MaJi rabapuTH i Bara);

8. Tun xeimxu (depBoHMit KOJIip, cTEGNIO T1axke, KBiTka GaraTo-
MeMIOCTKOBA, PO3MHOXYETHCA 3 IMOYMMHH, cTeblIo KOmoYe, Jie-
PpEB’sIHMCTE, KBITKA YaIIoNnofiOHa, po3MHOXYEThCS 3 KOPEHS).

2.4, ®penmoBi Moaeni 3HaHb
DpeiiM AK CTPYKTYpPY A IPEACTaBICHHS 3HAHb 3alPONIOHYBAB
M. Mincekuit y 70-1i poku XX cT. I OIHCY cleHapiiB pealbHOro

ceiry [11]. B imkeHepii 3HaHb ¢peliMOM Ha3uBaeThes iHdOpMariiiiHa
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CTPYKTYpa AJI ONKCY TUNOBUX 00’€KTiB, moxil, nponecis. dopmans-
HO ¢peiM noarTh y BUIIiAl a0 2.1

Tabnuys 2.1
Crpykrypa ¢peiimy

Im’st ppeiimy
IM’s ciory 1 | 3nauenns cirory ! | Ilpuenuana nponenypa
Im’a ciiory 2 | 3navenns cnory 2 | Ilpuenuana nponemypa

KoxeHn psgok Tabnuui BH3Hauya€e MHOMXHMHY XapaKTepPUCTHK
06’ekra-Ppeiimy. KoxxeH croBnenp, clnor onucye 3HauUEHHsI Xapakre-
puctuk. Cor — npuelHaHa OpPOLEaypa, KA 03HAYAEC IBEPTAHHA /10
iHImo1 mponeaypu obuucneHHs abo momyky 3HaueHHs cnory. Poss
MPOLELYPH MOXE BHKOHYBAaTH 3BEPTaHHA 10 iHwworo dpeiimy. as
PI3HHUX NpenMeTHHX 0bmacTel CTpYKTypa Tabnuill MOXe 3MIHIOBATHCH
3a paxyHOK 30UIbIiCHHSA (3MEHLUEHHA) KunbKocTi cnoTiB. Tomy
KOHUENTYamsHO (peiiM Moxna BBaXKaTH MiHI0a3010 3HaHb, B AKii
BUKOHYIOTBCA OIlepauii HowwyKy i o0uMcieHHs naHuX.

VY Mozensax 3HaHb HA OCHOBL QpeiliMIB peaii3yloTh JBa THIM
JOTTYHOrO BUBEAEHHSA (MIDKYBAHHA): HACHIAYBAHHS 1 PO3MI3HABAHHS,
3aBasku 1poMy GpedmMu 00’€qHYIOTE B l€papxiuHi AepeBonoibni
CIPYKTYpH. Y TaKHX CTPYKTYpax 3aCTOCOBYIOTBH PI3H1 Buau indopma-
LIHEX 38’513K1B Yepe3 BEpIINHM Aepera abo uepes cnoty ¢peimis.

@pefimu NIpUJATHI I MOMAENIOBAHHS 3HAHb y IPEAMETHHMX
obnactsx, Ae € (IKCOBaHi 3B’A3KH: POZIOBI, MPOCTOPOBI, MPUYHMHHO-
HacnigxoBi, ¢yHKNiOHanmbHI. 3B’S3KM € ikcoBaHl 1 3MiHa iX € He
9acToo. BHAcCHIOK CKIagHOI CTPYKTYPH 3B A3KIB BAXKKO BHOCHTH
3MiHN y ¢peiiMoBy Moaens. IcHyiote I1O, mis sikux poss’sisyerbes
HHM3Ka 33,139 iH(GOPMaLliiiHOTo 06CIYroBYBAHHS, HANPHKIIA:

e  JOBIIKOBI 33/1a4i (IIpO MOTOAY, TOBApH, TITEPATYPY);

e 3ajadi pe3epByBaHHs (Miclb, OileriB, TOBapiB).

- Taki 3ama4i OmepyroTh OOMEXEHOK KUIBKICTIO IIOHATH, SKi €
dakTaHO mapamerpamu 3amgaui obciyroByBanmHa. Lli mapamerpu
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BiomoeizaoTe cioram ¢peiiMy, a Bechb BHI OOCIYyrOBYBAaHHA OIH- .

cyetbes oquuM dpeiimom abo mepexero dpeiimis. Pobora 3 indopma-
HifHol (pefiMOBOI0 CHCTEMOI MOJAra€ y 3allOBHCHHI CIOTIB i
NEBHHX Onepalliil 3 ppeiiMamu, B SIKMX 3aIIOBHEHI BCi CIIOTH.

OcoGiuBocTi 3acTocyBanHA QpeliMOBHX MoJENEH:

e Bincyruicts notpebu y KoMniAmii mozeni 3aasb. Homyk y
cucremi ¢peiiMiB iine B pexumi iHTepmperanii cIOTIB 3a
3aJaHAMH IIPaBHIIAMH;

® [IBHAKICTH Bi3yaJbHOro aHamizy ¢peiiMy ansd NpHUHHATTS
piineHs;

e 3pyumicte py4Hoi OOpoOKM 3a JOIIOMOTOI0 MaHINyJsITOpa-
MHITI;

®  JIErKiCTh IpPHE/HAHHA BUKIHKY IpoLenyp abo iHumx ¢peiimis;

®  AJANTOBAHICTH JO PI3HOIO THITY CTPYKTYp: QpedMH —CTpyK-
TypH; dpeiimu — crrenapil; gpeiimu — moail abo curyauii;

® KOPCTKA NPHB’S3KA O aNrOPUTMY BHBEJEHHS.

2.5. NporpamyBaHHsa hpeMMOBUX Mofenen 3HaHb

V cyuacunx 6a3ax 3HaHb QpeiiMH IPOrpaMyIoTh 3a JOIIOMOr OO
00’ exTHO-0OpienToBanOro nporpamysasds (OOII) y surnaai roroeux
00’ekTiB — cratnyHux abo auHaMiyaMx ¢OpM 3 BLINIOBITHOI MO
3agaui cIpykrypoto ¢peiimy. Bona o6’eHye 3HaHHA NPO CHTYAILIO,
HOA{I0, CTaH i BA3HAYAa€E 3a JOMOMOrOI0 3MIHHAX Ta NpPOLEXYyp, AKi
00’€KTH BXOAATH Y LIO CHTYAMilo 1 sKi MOXJHBI mopii. Taka CTpyk-
Typa dpeiimiB Mae nobpy minTpumky B Mexkax OOII 1 BiznosigHnx
MOB, IO MATpEMYIOTh Texronorio OOIL

HanoBHenus (porpamysanHs) ¢ppeiiMy AeKIapaTHBHAMU, (bymc-
IOHAMEHAME Ta MPONEJYPHHUMH €IEMEHTaMH Ja€ 3MOTY CTBOPIOBATH
ehexTHBHI CTPYKTYPH ISl YOPABIIHES MPOLIECAMM IIOIIYKY, BUBEICHH,
apam3y B MOOE/IX 3HAHb. Y3arajbHEHY CTIPYKTYPY ¢)peHMy-¢)op1vm
HOJAHO Ha puc. 2.6.
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Moneus ¢ppetimy
h\
Jdexmapatusui D yHKIioHATb- HMpouenypwi
eJ1eMeHTH Hi eleMeHMTH €JICMEHTH

Puc. 2.6. Cmpyxmypni enemenmu gpeiimy

Hexnapamueni enemenmu: texcr, rpadika, tabmuni, rimep-
TekcT. IIporpamMyroThes 3a JOIOMOrol €leMEHTIB: TEKCTOBUX BiKOH,
rpadidHuX BiKOH, BikHa BeG-Gpaysepa, NepeBonogiGHUX CTPYKTYP.

Dynkuyionansni enemenmu: BBENCHHsS TaHUX, BUGIp daHMX.
[IporpamyroTbcs 3a JOIOMOTOIO €IEMEHTIB: TEKCTOBUX BIiKOH, mepe-
MUKa4iB, KHOITOK, TAONMYHUX €IeMEHTIB, BikHa Be0O-Opaysepa.

Hpoyedypni enemenmu: MeHIO, BUKIMK POLERyp OGYUCIICHb,
npasul. [IporpamMmyroTscs 3a JOIOMOTOX0 €IEMEHTIB YIPABIIHHA.

OcHOBHI TpHYMHM NOUMpeHHs (peiiMis: xobpa mimTpUMKa
JIOACHKHX JaHMX-(PaKTOpiB: IBHAKOrO Bi3yalbHOr0 aHAII3Y, IPUARATTA
pillIeHE i KEPYBAaHHA 3a JIOMOMOTOI0 PYYHOTO MaHIILyJIsTOpPa-MHMIIIi.

Posrnaaemo npuiazy peanizadii ¢ppeiiMmoBux monencit. EXSYS.
Jemonctpaniiina Bepcid Mictuth pisHi WEB-npuxiagai qemMoncrpaitii,
00 oxommoloTh 22 npobmemHi Hampamu. s KOXKHOTO Haupsmy
nofaerbed B 5 10 10 cHCTEMHHX METONONOTii Ta 3aco0iB pO3R’A3aHHs
ekcriepraux 3agad. Ha puc. 2.7-2.9 nomaHo ¢parmentu (peiiMoBoi
MEPEXi UL HaJlAHHA JOBIIKOBHX 3HAHE.

DpeiAiMOBY MOAEIH 9acTO 3aCTOCOBYIOTH Uil NPOEKTYBAHHA |
pPO3po0/IEHHs €NEKTPOHHHUX aHKET. Taky aHkeTy po3pobmsors v dopmi
Mepexi ¢pefimis. OxpeMuii QpeiiM NpH3HAYAECTHCA AIA OHPALFOBAHHST
BinoBineH Ha omHe abo NekiThbka NUTaHb ankeru. Ha ¢peitmM-popmi
MOXHA BKa3aTW TUMM i HEOOXiMHY KiJIbKICTh €ICMEHTIB Ui OIpALlio-
BaHHs IMTaHb ankerH. CTBOPIOEThCH Mepexka ¢peiimi. Okpemi ppeiimu
3aJIEKHO Bill CTPYKTYPH 3alTUTAHHSA MOXYTH MICTHTH OfHY ab0 JeKinbka
TIOKaJILHUX I€papXii, AKi II03HaYal0Th IIEPEXOIM B CEPEAMHI MEPEXKI.
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@) http: 2hvu. exsys.

com/siteguide/SiteGuide. hitrnl

Wiiat did you use to build your oxpert Systems? .
' Exsys products.prior 10.CORVID (Profess ok, Developen
Exsys CORVID.. g =
Other expert'systeam development shélls
lallZedTanguage sichas-LISP or Prolo:
programrming iangla R e

Puyc. 2.8. Hpomiscnuii dpeiim mepeorci

CrBopeHy Mepexy MOXHA HAJalml ONTHMI3YBaTH 3 METOIO
00’eqHaHHs AeKiNbKoX (peiMiB B onnHid dopmi.

B apxiTexTypi JOBIIKOBUX CHCTEM BUKOPHCTOBYIOTH i€papxid-
Hy (peiiMOBY MoJieNb, 10 AKOI 3pYYHO 3aCTOCOBYBATH MOCHIIOBHUMN
anroput™ iHQopMattifiHoro nmomyky. Jloriuny Mofens y3araimsHEHOI
6a3u 3HaHL I HAZAHHA JOBIAKH TIPO TEXHONOTI po3B’sI3aHHs KiIacy
3aja4 mofaHo Ha puc. 2.10.

Mopens Micrute 90THPH piBHI 00po6ku. Ha koxHOMy piBHI
3agaHo (ikcoBaHY KillbKICTh (peiiMiB. YV koxHOMY (pelimMi 3a1aHO
KUIBKICTb = €JIEMEHTIiB MONeNi 3HaHb. Sk mpaBuno, BHOHpAIOTh
Bi3yasIbHO ONTHMAJIBHY KiIBKICTh: Bif 4 10 10 nozumiii.
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Help Désk
Manufactuting
‘Metacrology

Puc. 2.9. Kinyesuit gppeiim mepesici ona nadanns 006ioku & cucmemi EXSYS

S e e

Tumu 3axaq Dpeiimu onucy

THIB
Mogeani <_——_—'> ®peiiMu onucy
o 3anay ! 3amay
=
3
2 . ; .
@ Metroau i <—:$ ®@peiimn
Z ANropUTMH oIucy MeToiB
Hporpamni Dpeitmn onucy

3acobmn 3acolin

Puc 2.10. Jlociuna modene 6azu 3snanv 008i0k0601 cucmemu
B EC 3actocoByioTk 4acTo ¢peiiMoBo-nponyKuidHi Moneni, B

AKHX BIacHe QpeliMH ONMCYIOTh ACKIApaTHBHI 3HAHHA, a MPOMYKLil
3aJa0Th Pi3Hi aNTrOpPUTMH IIONMIYKY pO3B’ A3KiB.
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KOHTpONbLHi 3anuTaHHA

MpoananisyitTe 3micT dppeiimosoil Mogeni 3HaHb.

MoscHi™e ocobnueocTi hpeitmoBux moaenei.

MpoaHanisyiTe MOXNUBOCTI AporpaMyBaHHs dpeliMis 3acoGamu
oofn.

HassiTb TMNOBI enemeHTH bpeim-cbopmu.

HaBegdiTs Npuknagu sactocyBaHHs ppeitMoBuxX Moaenei sHaHb.

WS

o

2.6. BusHa4yeHHn
i ¢pyHKUIl rinepTekcTOBOI Mogeni 3HaHb

TineprekcToBa MoZenb € pi3HOBHJAOM CEMaHTHYHOI Mepexi.
Asrop imei — B. Bym. [Mocminosuuxu JI. Enrens6apn i Hemscon
PO3BHHYIM if€i0 A0 lipakTu4HOoi peamnizamii [21]. CeManTHYHA Mepe-
a, BOy/{oBaHa B rIEPTEKCT, BIIPI3HAETHCA BiJl 3BUYAMHO] HASBHICTIO
y By3nax BelMKuX 06’emiB indopmanii. TimepTekcT MicTUTH TpHU
ereMeHTH: TekcToBy BbJl, ceMaHTHUHY Mepexy s 3B’ S3KIB (pparMenTis
TekcTy i 3aco0H 3B’A3Ky Ta neperisiry $parMenTiB Tekcry (TekctoBa BJJ +
+ cemanTuuHa Mepexka + igrepdeiic). IligroroBka TEKCTY MICTHTH Ore-
partii: CKIazaHHa MOMITOK, $hopMyBanHs cxeMu (wiady) Texcry. Lii ome-
pail BimoOpaxkaioTh MOCITIMOBHI €Taly Ipoliecy ONpaloBaHHA Hbop-
Maitil JIFOMHO0 — NOCTKEHHS, OpraHi3allisl, KOXyBaHHS.

VY rimeprekcri 3HaHHA pO3OHBAIOTBCI HAa OKPEMI €JIEMEHTH.
EnemMeHTH NOMAIOTH Y pisHiil GopMi (TexcT, rpadika, MyIbTHILTIKALIA,
3BYK) i TOB’SA3YIOTh pi3HUMH BiIHOIICHHSMH (TIOCHITOBHOCTIMH
00poOku). Taki 3’3k MArOTh HEIIHIHHAN XapaKrep 3 Honpimy ix
BimoOpaXkcHHA B NHIHHIN CTPYKTYpi, AKa BiZoOpaxae Bech TEKCT.
Bunnkaiors npobieMn noGyNOBH ONTHMAIBHOI MEPEKEBOI CTPYK-
TYpH TiepTEKCTY. ‘

@dyHKIiOHANBHO TINEPTEKCT PO3B’A3y€ 3a4adi MPEICTABIICHHS
MAacHBiB 3HAaHb, AOCHIIDKCHHS npoClieM 30MpaHHS Ta KepyBaHH
indopmanicro. CTPyKTYpHO FiepTEKCT MICTHTH:

e Byznu (TeKcT, JaHi, MATIOHKH);
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* 3B’s3kM (MUK By3/1aMH);

e  AtpuGytu (By3i1iB a60 MiXBY3JIOBHX 3B’ A3KIB).

TexHonoris rinepreKCry 3aAa€c MpaBuiia MAHIYTIOBAHHS €IeMeH-

TAMH 32 HEBHOIO CXeMOIO KepyBanHs. ['ineprexcrosa Monens pealisye
omepauil, AKi JA0Th 3MOI'Y:

e OyayBaTH Ta 3HUILYBaTH GparMeHTH T1IIEPTEKCTY;

e  BCTAHOBJIOBATH TA 3HUIUYBATHU 3B’A3KN MUK dparMeHnTamy;

e pegaryBaTH (parMeHTH, 3IHCHIOBATH IMIIOPT Ta €KCIIOPT
JaHHX;

® 3aHOCHTH JOAATKOBY iH(opMauiro 10 dpparMeHTiB — “HOTaT-
KH Ha [onsax’;

e pigbupatu PparMeHTH BiAmOBiAHO a0 wiel indopmarici;

e (QopMyBaTH BIIIOBUIHO 10 NEAKHX KpUTEPiiB KOPUCTYBaua
nepesik GparMenTiB — KOHTEKCT Y TICPTEKCTI;

® BIOPAAKOBAaHO Iepernsiatd  (parMeHTH  rineprexcry
BIANOBIHO [0 KOHTEKCTY;

*  (opMyBaTH JIOKYMEHT BIALOBIAHO [0 3342HOI0 KOHTEKCTY;

® OTPHMYBATHU TBEpAi KOMii JOKYMCHTIB;

e imTerpyBard indopmaniio iHmmx Buais (rpadika, 3ByK, Bi-
J€0, aHIMa1lisg).

2.7. TineprekcToBi TexHonorii

Komr’rorepra Texnonoris, opieHToBaHa Ha pobOTy 3 rIIepTeKCIoM,
Peani3yeThCs B CHEIAIBHIX TIEPTEKCTOBUX CHCTeMax. VY IillepTeKCTOBIH
MEpEXi JIETKO BiIOOPaXAIOTECS 3'€AHAHI 3B’S3KaMM, idei po3ymihms,
cymxeHHs (axiBIiB 1010, TOMy Taki CHCTEME MICTSTh 3aCO0H, IO Jd0Th
3Mory (OpMyBaTH 1 JOCII/PKYBATH TIlIEPTEKCT B IHTEPAKTABHOMY PEXHMI
OIHOYaCHO KOJEKTMBOM po3poOmoBadiB. BHKOPHCTOBYIOTH  TaKOX
BIICO/TUCKOBY TEXHOMOTIIO ¥ iHII 3aCO6H, 110 JaI0Th 3MOTY HPEACTABJISTH
SK BY3IIM HE TUILKH TUCBMOBI TEKCTH, alie ii pisHy Bi3yalbHy H aKyCTHUHY
indopmanito. [TpakTiano Bei rineprekcToBi cucTeMn (yHKIIOHYIOTS Ha
OCHOBi 6araToBiKOHHOI TexHONOTHl. '
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Knacudikanis rineprekCroBUX CHCTEM MICTHTD TaKi CHCTEMH:

1. bi6mioreuni makpocucTemMH mi1 36epexxenHsa d akTyanizaiii
TekcTiB 3i 3B’a3kamu 1 Bikwamm ( TEXTNET, HiperCard).
Buxopucrano moBy 3anuriB SQL. O6’exTH rineprekcTy 3anmm-
cyroteed Bimpomennsma B B/l 3a momomorolo rineprekcry
BHDIIIYIOTECA NpobneMu pydHol TpaHcopMamii JiHIAHEX
JIOKYMEHTIB JijIS BeIMKIX 00’ €MiB;

2. Cucremn mnepermagy bJl, mo 3alesneuyioTp JErKicTbh
JOCTYIIY IO BEIMKHX MacHBIB iHGopMallii i 3aCTOCOBYBaHi B
HaBuaibHHuX cucremax (ZOG, UYPERTIES, SDE);

3. Cucremm pnocnimkenHs npobGmeM, BHKOPHCTOBYBaHI JUIs
aHaNi3y TIIEPTEKCTOBOI MEpexi, BUAUIEHHA B Hill AeAKuX
BY3IiB 1 MIACTPYKTYp 3a BH3HaYeHHMM o3Hakamu (IBIS,
SINVIEW);

4. CupcremMu M ©KCHEPHMEHTYBAHHS Ha DISHHX HAaNpsMKax
3aCTOCYBaHHS Til€PTEKCTy, BUKOPHCTOBYBaHI VI NOCIIIKEH-
HA MOMUMBOCTE# rineprekcroBoi Texuonorii (NOTECSRDS,
INTERMEDIA, TEXTRONIX, NEPTUNE);

5. CrenianizoBaHi MOBH Ta IIPOrpaMHi 3aco6u I MepexKeBUX
TEXHOJOTH 3 BuKopucTaHHaM rineprekcry (HTML, XML,
Perl).

EC 70-x pokis MICIN i1 INTERLIST wmictsre rinmepTeKcToBi
Monesni ans oOpoOKM EKCIIepTHOrO TEKCTY, IO XapaKTepH3yeThCs
HaSBHICTIO AMHAMIYHUX 3B S3KIB.

Texunomnoris rimeprekcry CTUMYIIIOE POIBUTOK CKIagHuX iH(Op-
MalifHEX CTPYKTYp. IcTOTHI pHCH TiNEpTEeKCTOBO] TEXHONIOril MaloTh
rpadiuHi MeTOHM MOZEMIOBaHHA K CTATHYHHX TaK 1 AUHAMIYHHX
CTPYKTYD, MiATPHMYBaHi IPOrpaMHMMH 3ac00aMu yBeAEHHS BY3IiB i
3B’513KiB, IXHEOI aKTyawnizaimii i KOHTpOIo.

O6pobka rinmeprekcry BiKpHIa HOBI MOMUIMBOCTI OCBOEHHS
impopmartii, sKicHO BigMiHHI Bix TpagunifiHux. 3aMicT NOIIYKY
inpopMmanii 3a BiONOBIAHMM IOIIYKOBHM KIKOYEM TIilepTeKcTOBa
TeXHONIOTia nepenbadae mepeMillieHHs Bix ofuuxX 06’ eKTiB iHbOopMaIii
10 IHITMX 3 ypaxXyBaHHAM CEMaHTHIHOI 3B’ 13aHOCTI.
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Coepa 3acTocyBaHHA TiMEPTEKCTOBHX TEXHOIOTIH JIy)kKe HIMPOKA.
Ile BumaBHHYa ALUTHHICTH, 6i0Mioreyna poboTa, HaBYANBHI CHCTEMH,
pospoOnenns nokymeHtalil, 6a3 pammx, 6a3 3Hamk. [imeprexcrosi
Mozeni 3HAaHb IIMPOKO BHKOPHCTOBYIOTH CTPYKTYpH y BHIiLAi Be6-
cropiHok. Xoda Gararo Be6-cropiHok BpaXkaloTh pO3MaiTTsM CBOTO
ot opMIIEHHA, ajie MPaKTHYHO BCi BOHH HepeA0avaroTh TpU CTIPYKTYPHI
PiBHI pO3MIILLiEHH? iHPOPMALIHHUX ETEMCHTIB!

I. BeprukankHa i€papxis — €IEMEHTH TiMEPTEKCTY PO3MILLEHI
y BHUIILIAI psfKa, AKWH pO3MIIYeThcst 3ropu abo 3HU3Y
bopmu.

2. TopusoHTanbHa i€papxis — €ICMEHTH TilEPTEKCTY PO3Mi-
OIEH! Y BHUTJISAIL CTOBINISA, AKAI MOMILIAETEC 360Ky HopMH,
jiBopy4 abo mpaBopyH.

3. BayTpimiHs i€papXif — €IEMEHTH FiEPTEKCTY PO3MIlLIEHI B
cepeauHi GOpMH B JOBUILHOMY NOPAAKY.

PosmimieHHs enleMenTIB iepapXii rinepTekcTy nogaHo Ha puc. 2.11.

Taka opranizalmisa CTOPIHOK Ja€ 3MOry pallioHATBHO KepyBaTH
noirykoM iHdopmaritii Ha Be6-caiiTi.

Beprukanaesi eleMenTH rimeprexcry

Bnyrpimmui eleMenTH rineprexcry:
® CHHNCKH;
¢ JepeBonogi6Hi cTpykTypR

HIHIWIID
mareraosudo |

Puc. 2.11. Posmiwenna enemenmis zinepmexcmy Ha Beb-cmopinyi

KoHTponbHi 3anuTaHHA

—

MMpoaHanisyiTe 3miCT rinepTekcToBOi Mogeni 3HaHb,
2. [MosicHiTb 0COBNMBOCTI fiNEPTEKCTOBUX MOZENEA.
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3. [lpoananisyiiTe 3MicT i MpusHaqeHHs riNepTekcToBol TEXHOMOTII.
4. [poanarisyiTe 3acofu CTBOPeHHS rinepTekcToBux BeG-CcTOpIHOK.
5. HasBiTe TMNOSI rinepTeKkcToBI cucTemMn.

2.8. Mopeni 3HaHb y chopMi npopykuinHUX npaBun

BupueHHs nporeciB po3B’A3yBaHHA 33,134 JEOTHHOIO CTHMYITIOBAIO
' TIOSIBY METONIB KOMII'I0TepHOi 00pobKku iHdopManil Ijisi MONEIFOBAHHS
TIORCHKOL cBiffoMocti 1 mam’ati. Buenmit Hetoen i3 Crandopacskoro
YHIBEPCHTETY 3alpOIIOHYBaB if€l0, CyTh SIKOI IOJsAraja B ToMy, MIo0
[I0JaTy JIOBrOTpUBAITy IaM’ATh JIFOJMHM SK IIOC/HIOBHICTH MPABUI THILY
“TromMHA—1is”, HAZBAHKX ITPOYKITISIMH, 4 OTICPATHBHY IIaM’STh MOAATH SK
Habip cutyaniii. Koxue npaBuio o cyri Mae BUDB;: “Sxio po3mizHaHa
CHTyalis S B onepaTuBHIi Iam’dTi, TO peamisyerbes Ot A.” Jlix
NPUBOMMTH OO 3MIHM 3MICTY OIEpaTHBHOI nam’sti. ITicia 3MiHM 3MicTy
BUHMKAE HOBA CHTYALIisi, KA aKTHBi3ye HOBI [IPABIIIA.

Hsroenm BukOpucTaB Hpoueiypy akTHBizalil npaBuil i 3MiHy
naM’aTi s Toro, IMo6 3MOZENIOBaTH MPOLEC HOIIYKY JFOIWHOI0

po3B’aA3Ky mpoOiieMH i Ha3BaB OTPUMaHy CHCTEMY ‘“HPORYKIHHHOIO .

cuctemoro” {27]. 1opanbnmii po3BUTOK NPOAYKIIIHHNAX CHCTEM IPH-
BIB JI0 IOSIBM TEPMiHa “IH)KEHEpis 3HAHE .

[Tommpenicte Mopenell 3HaHb Ha OCHOBI NPaBHI-TIPOIYKITii

00YMOBJICHa TAKHMH XapPaKTEPUCTHKAMHU:

1. TIpoaykuiiiHi npaBWia aeKBaTHO BifOOPaKAOTh 3HAHHA
TMIOAWHY Y BUTISAAL ACOMIATHBHMX MIPKyBaHb, eMITIPUUHUX
croctepexenb, Hasuuok, Ile 3abesmedye MopelOBaHHS
3HaHb Ha IIOBEPXHEBOMY piBHi, 63 BinoOpaxxeHHs IIUOUH-
HOI CYTi 3HaHb | NPUYMHHHUX 3B SI3KiB;

2. IlpaBwia € epeKTUBHUM croco0OM ITOJAHHS BHCHOBKIB Y
¢dopMi pexoMeHpalliif, JMPEKTHB, CTpaTeriii, ki 06YMOBIIO-
FOTBCA IICBHUMH (aKTaMU-3HAHHAMH 3 JIFOICBKOTO JIOCBIAY;

3. TlpaBuna takox 3a6e3nedyroTh MPUPORHHI crmoci6 omucy
MpOLECiB, SKi BUHMKAKOTH i KEPYIOTbCA B CKIAAHOMY i
IIBUAKO3MIHHOMY 30BHIIIHEOMY CEPEIOBHIIII.
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CxeMaTH4HO NPOAYKUis NOJaeTbess y (GOpMiI CUMBOJIBHOIO
BHUpA3y:

IpoAyKIiA = yMoBa + HACTIIOK.

Tyr ymoBa Moxe OyTd CHMBOJBHOIO abo Q)yHKniOHaJlLHOLO.
dopMaibHO CHMBOJBHA YMOBa NPOLYKIII IEepeBIpAETHCA Ha OCHOBI
3ICTAaBJICHHA IIEBHOrO 3paska (TBEpDKEHHSA) 13 AaHUMH B MOAeTi
3Ha#p. QDyHKUOioHankHa YyMoBa (BHpas, Qopmyna, npouenypa)
OPOAYKIIT IepeBipseThCs Ha OCHOBI BIiANOBiAHMX oOuHciensb. Skuio
3icTaBNicHHA (MiATBEP/PKEHHS) YCHIIUHE, TO BUKOHYETHCA HACIIIOK
(mist, ipouenypa, peKoMeHaallist).

HalinmomupeninmuMy B JiiTepaTypl € noAaHusa npaBun y ¢opmi
JIOTI9HUX TBEPPKEHE;

SAxmo (ymoBa), T0 (HACTIIOK, ais);

SAxcano (ymosa 1, ymoBa 2, ymoBa 3), 1o (Hacninok 1, Hacninok 2).

V nmogaHHX 3anMcax YMOBH i HacNijku 00’ ¢AHYIOTbCA 3a fipaBu-
JIOM KOH IOHKLii, TO6TO MOXKYTH HactaBaTH oHodacHo. [licio abo
HACIIIKOM MOXYThb Oyru OpueaHaHa O0YMC/HOBANBHA MPOLENYPa,
peKoMeHzIaNis, BapianT pileHHs. TIpaBuia, siki MICTAT JJEKLIbKA BUCHOR-
KiB, iHOJl HasuBawTb OGararoxpurepianbaumu. Cucrema npoaykuiii
YTBOPIOE MOJIS/Ib 3HAHb JUIs PO3B’SI3aHHA 3a/a4i.

BimIoBiHEM aHANOTOM IS NPOLYKUIFHOro NPaBuia € noiuu-
PEHE B KIIACHYHHX MOBaX NPOrpaMyBaHHs JIOrYHE NPaBUNO :

IF (ymoBa, cykynicts ymoB), THEN (aisn), ELSE (ais).

Sximo yMOBH mpaBHJia 3B s3aHi JIOTTIHMMY 3B’ s3kamu ABO, 10
MPaBHJIO 3 OJHUM BHCHOBKOM 4H JEKiIbKOMa, 00’ €JHANUMMH 3B’ A3KOI0
1, moxxna mogatu 3a gonomorolo oneparopa Bapianta — CASE.

CTpykTypu OaHUX OMs IOPaBHII MOXKHA 300paXKyBaTd y BHITIS
rpadoBux Ta JepeBonogiOHMX CTPYKTYp abo y ¢opmi Tabmuus. Take
HPEICTABIIEHHS BUKOPUCTOBYETRCS Y ITIACHCTEMAX IIOSICHCHHS EKCIIEpT-
HHX CHCTEM 3a JOTIOMOT'0l0 rpadidgHuX 3aco0iB Bi3yasizawil 3HaHb.

Mepexi BuBegeHHs As npasuii. CucTeMH NpogyKuii 3pyuno
300pakaTH y BUTIsI rpadis, SKi OTPUMAIH Ha3By MEPEX BHBEICHHS,

a0 CeMaHTHYHMX MEpeX MpPaBHJI. YMOBH MPOAYKIiHHOTO mIpaBmia
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ABISIOTE €000 HaGip ymoB, o6’e¢mmanux I- 1 ABO-norigaumu
3p’a3kamy. CyKymHICTh TaKMX NPaBHI MOXKHA NPEJICTABUTU y BHII
I/ABO-rpada, ponp By3/iB Y HbOMY OyIyTh BUKOHYBATH aCOLIaTHBHI
rpynu ymoB, abo ixmi kxomGinauii. [lyrm MK Bysnamm Bimmo-
BiaTHMMYTh 3B’A3KaM MDK aCOLIaTHBHHMH I'PymaMH NaHuX-(akTie 3
IepeyMOB 1 BACHOBKaMM IIPOAYKI[IAHWX HPaBRIIL
Mepexi BHBEAEHHA B JITEPAaTypl HA3WBAIOTh CEMAHTHYHHMHU
MEpEXaMH IPaBHIL.
Ipuxnay npoaykuiiHMX npaBua Ui 334a4i  JIaTHOCTHKH
CHCTEM aBTOMOOUIA:
1. Axwo dsuzyn ne 3a800umecs i cmapmep npayioe, mo nepe-
gipumu eleKmpudHy cucmemy i cucmemy nooayi naibHo20;
2. Axwo cmapmep npayioe He3a008iNbHO, MO nepesipumu
AKYMYIAMOp;
3. Axwo axymyasmop po3paodicenull, mo hepegipumu AKicme
enekmponimy i 3apaoumu,
4. Axwo cmapmep npayioe 3a0086i1bHO, MO hepesipumu
cucmemy 3anan08aAHHA;
5. Mxwo eucoxa Hanpyza eemepyemvbca i PO3NOOIIBHUK €
CnpagHuil, mo nepesipumu ceiui 3anano8anis;
6. Axwo ceiui 3ananweanns micmsame Hazap abo mawomo
HenpaeunbHUtl 10ghm, Mo ycyHymu yi deghexmu.
poaykuiiini Mopeli 3aCTOCOBYIOTH Ui PO3B’S3aHHS IIHPO-
KOTO KIIACy eKCIEepPTHHX 3aa4 Ta 6arateox 3amag LI:
®  [IarHOCTHKH;
e xinacubikamii;
® PHAHATTA PillICHB;
®  KEpyBaHHS;
¢ B ifpoBuX 3aja4ax;
e 3ajauax GizHec-aHami3sy.
V mpx 3agmadax npouec pos3B’sA3aHHSA BH3HAYACTHCH JAHHUMH, PO3-
TATY)KEHHA € YaCTHMH, CKopilre HOpMoro. ToMy TnpaBuia € eheKTus-
HEM cnocoGom BuOOpY crparerid, mupextus, po3B’askiB. IlpaBuia
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MO>XKHa MOIU(IKYBAaTH: pO3IMIMPIOBATH, yCKiIagHioBartu. s nmerans-

HOT'O MOJEMIOBAHHSA 3HAHb NPOAYKHIMHI MOJENi IIOEAHYIOTE 3 Mepe-

XKeBUMH, QpeiiIMOBHMH Ta TNEPTEKCTOBHMH MOACIAMH 3HaHb.
3a3HauMMO OCHOBHI XapaKTCPHCTHKH NPOAYKLIIHEX MOJenci:

1. VuiBepcanpHiCTh Ui IIMpOKOro Kiacy 3ajzad. Ilpasumia 3

BHUKOPHCTaHHAM INAa0JIOHIB, CTpaTerii, aKCIOM MOXHA 3anu-
CYBaTH HE3AJEKHO Bl HIpOrpaMM y BHITAAI moaei a6o
0a3u 3HaHB,
2. IlpupomHicTe BHBEIECHHS PO3B’A3KIB 3a aHAJNOrIEK 3 MIpKy-
BaHHAMH ekcriepra abo daxiBLs;

3. MOXnuBICTh IpHeIHAHHS HEUITKUX OOUNCIICHD 15 3HAHD 3
HEYITKUMH JTaHUMH;

4. 3pyunicTe a1 o04MCIEeHh B CHCTEMAax 3 [apale/bHON
apxirexrypoo. 1le 0OyMOBIEHO IPUPOAHUM T1APAIEIH3MOM
B CHCTeMi NMpOAYKLIH Ta aCHMHXPOHHHUM IIPOLECOM BUKO-
HaHHS PaBUIT;

5. Bigcyrtuicth uirkoi Teopii nobyaoBu NpOAYKIUIHHMX 11pa-
BuJI. JacTo BoHU Oyayl0ThCsa HA OCHOBI AOCBiY, EBPUCTHK.
[ouarra npoayxkuiii 6yparors poszmnuB4acTumu. Crocodu
KEPYBaHHs CHCTEMOIO0 MPOJYKIIH TAKOX BHKOPUCTOBYIOTh
€BPHUCTHYHI AIrOPHUTMHU.

Teopin npopykiiuaux cucrem Moxe Oyrm nobynosana wHa
OCHOBI TeOpil NapaneabHuX IHGOPMANIHHHMX NPOLECIB, KA HE €
PO3pOGIIEHOIO0.

Inma npobnema — mepexin Bl CTAaTHYHMX MOACHCH A0 JWHa-
MIYHKX, [J€ 3MIHIOEThCs Hablp mpojykuii B cuctemi abo nepebyio-
BYETBCA ITOPUTM KepyBaHHs Bubopom nponykuiif. Taki cucremu
HA3MBAIOTHCA 4JANTHBHUMH. B HEX BUKOPHCTOBYIOTECS THYUK! CTparerii
KEpyBaHHA PI3HOrO piBHA CKJIAgHOCTI 1 BHAKOCTI 00pobku. Tyt
BaXJIMBY POJIb BiAIirparoTs 3aC00M anapaTHOl NIATPUMKH.

OcHoBHi BUMOr# 10 HOOYIOBH CHCTEMH TIPABHIL:

— IIoenoma. Halip npaBun BBOXAIOTH ITOBHUM, AKLIO A/ HE

IIOPOXKHBOI 623 (DAKTIB € JOCHKHUM IOTIYHHE BHCHOBOK
U1 KO)KHOTO MPaBUIa;
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— Kopexmnicmb. 1IpaBuiio € KOpPEKTHHM, SKIIO BOHO HE Mic-
THTh PEKYPCHBHUX BHCHOBKIB (BHIJIHKIB) V151 Camoro cede;

— Hecynepeunugicmyp. [Ipa IpaBuia € CynepewIMBUMH, AKIIO
BOHH 32 OIHAKOBHX YMOB IOPO/DKYIOTE Pi3Hi BUCHOBKH.

2.9. 3acobu ans po3po6neHHs
NPoAyKWitHMX moaernen 3HaHb

Po3BuTOK IpOAYKIIFHUX 06YHCIIEHDb CIIpUAB po3pobIIEHHIO MOB
NpOrpaMyBaHHs — JIOrMHUX Ta GYHKUIHHKMX — TakuX, 5K IIpomor Ta
Jlicn [15). IIi moBu 3abesneuyloTh edexTHBHE OnmpanoBaHHS 33Jaq i3
CHMBOJIHUMH JAHMMH TA TIIPUMYIOTH DA eDEKTUBHHUX I[IPOLIENYP
CHMBOJILHHX OOUHCIIEHB, TaKHX AK PEKYpCis, OEKTPEKiHT, MOUIyK Y Mepe-
XKeBUX iepapxiMHMX CTpyKTypaxX. ChOrosi icCHyl0Th 00’€KTHO-OPiEHTO-
BaHi Bepcil nux MoB. Edexruuimmy st nobyaoBy 1 BigyiaromkeH s
OPONYKUIMHKX Mojeneil 3HaHb € cepenoBuiia i obomonku CIIIL
Posrnsanemo XxapaKkTepUCTHKH AesIKuX 3aco0is [17].

ART (Inference Corporation) noensnye gga ocHOBHI popMa-
Ai3MM TIPEACTABICHHSA 3HaHb: NPABHIA MU MPOLERYPHHX 1 Pperimo-
moniéHI CIPYKTYpH M JeiiapatvBHHX 3Hawb [ |. I'omoBamMm €
¢dopmanism mpoaykuiliaux mnpasmi JleknapaTHBHI 3HAaHHA OIU-
cyloThes uepes daktu 1 cxem [schemata] 1 B aeskux BUnmagkax depes
spasku [patterns]. Kpim ¢axTopiB 4MCIOBOI HEBM3HAYEHOCTI, IHNO
3B’ BYIOTECA 3 iHmmBiAyarbHuMH ¢aktamy, B ART pospismmorscs
dakrH, M ABHO NPUIMAIOTHCA 33 IOMHIIKOBI, 1 GaKTH, ICTHHHICTH SKHX
HeBijoMa. Moxmee BHKOPHUCTaHHS NOTigHMX 3anexHocrei. Kopucrty-
Bady HaJaeThcs NOOpuit rpadiuumii pejakTop MpaBuil, BHKOPHCTO-
BYBaHWH 11 TIOYATKOBOrO BBEICHHS MPOAYKLIH 1 Kopekuil ix y mporeci
HAJTATO/DKEHH, 1 3aco0n rpadhidHOro TpacyBaHHs BUCHOBKIB.

Mexanizm Viewpoint qonyckae yTBOpeHHS ACKUIBKOX KOHKY-
PYIOUHX Mopesieli, I SKUX MPoOyIOThCs anbTepHATUBHI PILICHHS.

Cxema B ART — ne makpodopma 1 nomaHHA TAKCOHOMIYHUX
3HaHb y CTpyKrypoBanoMy Burismi. Ile daxruuHo € ceMaHTHYHa
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Mepeka, onucaHa 3riiHo 3 takcoHoMicro [TPO. ART 3abesncuye 11
CHCTEMHO BHM3HAYCHHX BJIACTHBOCTEH, CHAiKyBaHHA SKHX WigTpH-
MYETHCA aBTOMAaTH4HO. JlOMycKacTbcs MHOXKHHHE CIAAKyBaHHS.
Onnak 3aco0M 3agaHHA aKTHBHUX 3HA4Y€Hb, BKa3iBKH OOMEXeHbL Ha
CJIOT i PUB’A3KH MPOLCTYPHUX 3HaHb JI0 CIOTiB TYT BiacyTHi. OTXKe,
pOJIb KOMIOHEHTA, 3aCHOBAaHA Ha (peiiMax, € CyTO OIMHCOBOIO.
CranxyBaHHsd, 00yMOBNEHE KOPHCTYBa4eM, HE NOIMYCKAEThCA,
ane TeX MoxXe OyTH 3MOAETHOBAHE 3a MOMOMOrol NpaBuil. Bimmo-
BiHO no koHuenuii ¢ipmu Inference Corporation 11e € mepesaroro,
TOMY II0 CTaTHYHE CHaJKyBaHHA Iepefdavae mepeKoMIuIiLio epek-
THBHOI'O KOAY.
Iponyknifini 3HaHHA ONMMCYIOTH 33 JOIOMOTOO TIPABHI I’ STH
BUJIIB:
[TpaBuna BUCHOBKIB.
Ipoaykuiini npaBuaa.
I'imoreruyni npasuia.
ITpaBuna oOMexens.
IIpaBuna mocuaxs.

nok W -

Ilpasuna eucnoskie nopatoth paxTu B 6a3y 3HaHL, TOAL K NPO-
JyKuifiHi NpaBuna 3MIHIOITh (akTH B poOouiif nam’sti (Hanpukian,
3AaYeHHA arpubyra 06’ ekTa).

Tinomemuuni npaeuna nossonsrors B ART BHKOpucTOBYBaTH
MOXTHBOCTI GOPMYBAHHA IiNOTE3 | OPCACTABISIOTLCS Y TaKii dhopMmi:
“SKHIO ue cranock, To posrnanaTu ne sk rinoresy .

IIpasuna oomedicens ONKMCYIOTh CHTYAILFO, LIO HIKOIHA HE MOXC
3" AIBUTHCA 34 NPaBHIABHOIO NOTIAAY HA PEallbHICTb.

IIpasuna nocunanb BAKOPUCTOBYIOTBCH IS INPHIYHICHb (SIKi
MpUAMAIOTh SK NPaBUNbHI) TOukH 30py (mpo rinoresw). Ilpu min-
TBCPIDKCHHI IiNOTE3010 NEIKOI yMOBH BOHA IIPUAMAEThCS SK Mpa-
BHIILHA, MOEAHYETHCA 3 yciMa rinore3amu, mo ii mopoaunu, i crac
HOBHM KOpPEHEM Yy AepcBONONIOHINH CTpyKTypi Moaeni npasun. Iumii,
HECYMICHI, NNoTe3: BIAKHAAIOTHCS.
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Bukimk npoueayp, BH3HAUYEHHX KOpPHCTyBadeM, Moxe OyTu
BUKOPHCTAHWH K y IBHX, TaK i B IpaBHX dacTuHax mpasun ART.
3pa3ku BUKOPHCTOBYIOTRCS B YMOBHIH JacTuH1 mpasui. Bonu nosun-
Hi Oyru 3icraBneni 3 dakramu poGodoi mam’sATi. 3pasK¥ MOXYTh
MICTHTH 3MiHHI 1 JIOTi4Hl 3B’M3KH, IO 3a0€3NeuyloTh CIIONYYCHHS
¢dparmentis mopeni (I, ABO, HE, ICHYE, I YCIX). V cknani
ART BUKOPHCTOBYIOTBCS 1 KinacHyHi npasuna Ty OPS.

I'padiunnii  inTepdeiic. I'padgiune orodenns ART jobpe
posBunyto. Iutepdeiic ARTStudio micTuTs 6a3y 3HaHb 3 AEMOHCTpa-
[i€I0 TINOTE3, YTAIITH HAJAropKyBaya MporpaM, 1o 3alyCKaioThCH,
cuCTeMy IMifKa30K, JOCTYNHY B OyOb-sikuii 9ac, CHCTEMY MEHIO 1
rpadiuanii maker ARtist (ART Image Syntesis Tool) 3 BikoHHMM
PEOaKTOpPOM.

ARTist mac 3MOry CTBOPIOBATH HOCTYIHI HpaBHIaM MEHIO 1
KepyBaTH BiKHAMH KOPMCTYBAIIBKOro iHTepdeiicy, a TaKoX CTBOPIO-
BAaTH cami BikHa. ['padiuni KOHCTPYKIIii ONMCYIOTECS 3d JOIIOMOrOI0
cXeM i nocunatoTbes Ha npasuia. Ile 3abesnedye QyHKIIOHYBaHHA 34
IPUHUIMIIOM KEpYBaHHS 3BEpTaHHAMHU 10 AaHuX. ART wacto nopawTs
Ak kpamry IC s cTBOpEHHS €KCIIEPTHHX CHCTEM, alle i€ CEPEOBHIIE
BiANIOBiZa€ JIMIIE BCIM BHMOTaM IifiXOJy Ha OCHOB1 IOBEPXHEBHX
3HaHb. 34B/AKH KOMUIIATOPY NPABWJI CHCTEMa MOMIYKY BHCHOBKY B
ART e mmBuaxoio 3a cBoewo npupoaoro. Ilepmi Bepcii ART rpyn-
TyBandcs Ha Mol Jlicn, ocranHi peanisoBani 6e3nocepenbo Ha Ci.

GUESS/1 € MoBO0O iHXEHEPIT 3HAHD I MOJAHHSA, 3aCHOBAHOTO
fga npawiax. IlinTpumye Taki CTpyKTYpH, sK TaGmuui BITHONIECHb,
lepapxidyHi JepeBa, CeMaHTH4HI Mepexi i ¢peitmu [21]. 3nanus,
BHKODHCTOBYBaHI JUId KEpYBaHHs, npeicrabilexi y ¢peiimax i
TIpaBUNax, Mo JOMYCKAIOTh MPAMHH 1 3BOPOTHHI JAHIOT MipKYBaHb.
@peliMu MOXKYTh BUKIIMKAaTH BUKOHAHHS TIPaBHI, i NpaBHJIa MOXYThb
BUKIMKATH (hpeiiMm.
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KoHTpOonbHi 3anuTaHHA

MpoananisyitTe 3MicT Moaeni 3HaHb Ha OCHOBI NPOAYKLIMHMX
npaewr.

MNosicHite 3MicT i hopMy npoaykuiAHero npasuna.
MpoananisyitTe OCHOBHI XapakTepUCTUKN NPOAYKLIAHWUX
Mosienen.

ToscHITL Mpr3HaYeHHst Mepex BuBeAeHHA s npasn.
HasgiTb TMNoBI crctemyn ans nobyaoBKM NPOAYKUINHUX mopenen.
lMosAcHiTL ocHoBHI XapakTepucTukn cepegoemia ART.
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Po3gnin 3
MOOENKOBAHHA 3HAHb 3 HEMITKUMU OJAHUMU

3.1. EneMeHTN Teopii HeYiTKNX MHOXWUH

Herouni Merony npH3HaYeH] QA ONepanii 3 HEUITKHMH JAHUMH
1 BIIrpaloTh BJXJHMBY POJb y PO3pOOIeHH] ekcriepTHHX cucreM. bararo
CYIEpeyoK BHKIMKAE€ MHUTAHHA, fAKi CAME METOJU IMOBMHHI BHKOpHC-
TOBYBaTHCA. BpaxoBy¥OTb Ha IPaKTHIIL ABI TOJIOBHI NPUYHHH:
® TOYHHX METOIB He iCHYE;
® TOYHI METOJH iCHYIOTH, ajie HE MOXYThb OYTH 3aCTOCOBaHi
HA NPaKTHL] Yepe3 BIACYTHICTH HEOOXiTHOro o0CAry IaHMX,
260 HEMOMUTHBOCTI IXHBOYO 30MPaHHA 3 OIVIALY HA BapTICTh,
PpHU3HK, a60 0OMEXCHHAMH Yacy Ha 30HpaHHS.

PosrisgHeMo OCHOBHI NOHATTA 1 BU3HAYEHHA B TEOPii HEUITKMX
MHOXXHH, B34Ti 3 [2, 8, 25]. MaTemaTu4Ha Teopis HEYITKUX MHOXMH,
AKy 3anpornoHyBaB JI. 3axe, gae 3Mory OmUCyBaTH HEYITKI HOHATTA 1
3HAHHS, OTIEPYBATH LIUMH 3HAHHAMH 1 poOuTH HedITKl BUCHOBKH. JL. 3aje
POLIMPHB KIACHYHE IIOHATTA MHOXKHHH, NPUIYCTHMBINM, INO Xa-
pakrepucTuuHa (pyHkuis (QYHKIS HAICKHOCTI €IEMEHTAa MHOKHHI)
MOxe HabyBaTu JOBUTRHMX 3Hadens B inrepsaini [0;1]. Taki MEHOXHHI
BiH HaszsaB HewiTkuMM (fuzzy). JI. 3age BH3HAYMB TaKOXK DA
orlepanii HaJ HEIITKMMH MHOXXHHAMH.

Busnauenns 1. Heuimkxolo muoscunorw (fuzzy set) A Ha
yHiBepcasbHili MHOXHHI X HasHBA€ThCA CyKyIHICTh nap (x,pa(X)), e
pa(x) — GYHKIIS HAJNEKHOCTI €IEMCHTa X IO HEYITKOi MHOXMHH A.
DyHKIliA HATEXKHOCTI — Iie gucio 3 mianasony [0, 1]. Bunie sHagenns
GdyHKI HAMEKHOCTI IIOKA3ye, M0 €IEMEHT yHIBEpCalIbHOI MHOXKHHH
OLIBIIO0 MIPOIO BiOIIOBigA€ BIACTUBOCTAM HEYITKOI MHOMKHHH.

Busnauennsn 2. Qyuxyicro narexcriocmi (membership function)
HasMBaeThCA (QYHKULL, IO JAa€ 3MOTy OOYHCIMTH CTYIIHP HAJEKHOCTI
JOBUIHHOTO eJIEMEHTa YHIBEPCAIBHOI MHOXXHHH 10 HEYITKOT MHOXKHHH.
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Ipuxnaax 1. dopmaiizyeMo 3a JOMOMOTOK HEYITKOI MHOXKHHH
HOHATTS “BHCOKHI 3picT”. [Ing nporo Bu3Ha4uMO GyHKIIO Hamex-
HOCTI BiIMOBIFHOT HediTKol MHOXUHH. ba30B0Or0 MHOXKIHOO € MHOXHHA
HEBiM €MHMX [iiCHMX 4YHCEI, INO XapaKTEpH3YIOThb 3pICT JIIONMHH.
DYHKIIO HATSOKHOCTI MOXHA 33JJaTH aHAILITHYHO HOpMYJIOH0:

0, x(L.5;
p,(x)=92x-31.5<x<2;
1, x)2.
Ha(x)
A
— 1
—— 0.5
| >
I [ X
1M 1.5m 2m

Puc. 3.1. Qyuxyin nanexcnocmi nonamms “sucoxutl spicm”

HeuiTky MHOKHHY 3alIMIIEMO y BHIJIAAL

A= {(1.5,0),(1.6,0.2), (1.7,0.4), (1.8,0.6), (1.9,0.8), (2,1)}.
Ha ocHOBI L1i€1 MHOXXMHH MOXHA IHTeprperyBaTH 3picT 1.85 M
JUIS TFOJMHHM 33 cTyneHeM HanexHocri 0.7 fK 10Boii BUCOKUH.

Oco6nuBocti BHOOpY Popmu (PyHKLIT HANSKHOCTI:

e  (yHKIIS HAIEXKHOCTI € Cy6’€KTHBHOIO XapaKTEPHUCTHKOIO I
He MOKe OyTM BH3HA4YCHA OJHO3HAYHO, KOXKHMH (axiBeub
MOJKE 3alpPOTIOHYBATH BIIACHE ii 3HAYCHHS;

® cami CTyNeHiI HaJI©KHOCTI MOXKHA PO3IIANATH AK CTYyMEHI
HEPHIOro PoAy (3 KOHKPETHAMH YHCIOBHMM 3HAYCHHAMM) i
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CTymeHi apyroro poay (3 iHTepBanbHUMH olinKamu). Ha
NPaKTHI[ HAWYACTIINEe BUKOPHCTOBYIOTH HEITKI MHOXHHU
[IEpIIOro pony;

e HE3BAKAIOYH HA Te, IO (QYHKUIT HATEOKHOCTI Mac cy6’ek-
THBHMIi XapakTep, il He MOXHa BUGHpaTH AOBiTBHO. 1i BHGIP
CITiJ| TIPOBOAMTH Ha OCHOBI JOCBITY, CIIOCTEpEXEHB 3a BlI-
MOBIHAMH SBHLIAMH, TTPOHECaMH, XapaKTEpPHCTHKAMM, sKi
HOJAIOTHCS 33 JOIOMOT O MOZETEH 3HAHE.

3.2. Onepaduii Hag HeYiTKUMU MHOXUHaMU

Haj HewiTKMMH MHOXHHAMM € BH3HAUCHHM ITHPOKHI Kiac
oriepaiiit, Posrnanemo geski 3 gux [10].

Pignicms. A i B piBHi, axmo VxeFE p (x) = pg (x)-
Hepemun. llepernsom ppox MHOXHH A 1 B HasuBaerwscsa
MHOXHHA C=ANB 3 QyHKIIi€I0 HANEXHOCTI
He(x) = min(pa(x), p p(x)).
06’eonanna. lleperunom nmBox Muoxud A i B HazmBaerbcs
MHOoKHHA C= A U B 3 pynxiiero HanexHocTi
He(X) = max(pa(x), p (x)).
Piznuya. Pisauniero J80X MHOXWH A i B Ha3UBa€ThCH MHOXKHHA
C = A — B 3 dyHKIIi€I0 HATEXHOCTI!
He(x) = min(pa(x), 1 — p g(x)).
Auredpaiuanii xo0yrox A i B nosmauactecs A-B i BusHa-
JA€THCA TaK:
VxeE pas (X) = pax)ps(x).
AarebpaiuHa cymMa MHOMXKHMH I103HAYacTHCA A¥B i pusna-
4aeTHCA TaK: '

VxeE #ate = () + pa)-pa(ps).
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IIpuxaan 1. .
Hexaii 3a1aH0 MHOXUHH:
A =04/ x; + 0,2/ x;1+0/ x31+1/ x4;
B = 0,7/ x,+0,9/ x;10,1/ x5+1/ xy;
C=0,1/x,+1/ x,+0,2/ x5+0,9/ x4,
PesynbraTi 3acTocyBaHHS Onepaiii:
PiBnicte. A= B = C.
Meperun. ANB = 0,4/x; + 0,2/x, + 0/%;3 + 1/xa.
006’ c¢quanna AUB = 0,7/x; + 0,9/x, + 0,1/x3 + 1/x4.
Pizauna. A - B = 0,3/x; + 0,1/x;, + 0/x3 + 0/x4;
Piznuns. B - A = 0,6/x; + 0,8/x; + 0,1/x5 + 0/x4.

hadi S el NS

3.3. HeuiTtki BigHOLWEHHA

Hexaii E = ExE;x...xE, — npsaMuii 1o0yTok yHiBepcalbHHX
MHOXHH 1 M — fesika MHOXXUHA yHKil HamexHOCTel (Hanpuian M =
=[0,1]). HewiTke n-He BiTHOLICHH BU3HAYAETRCA AK HEYITKA ITi/IMHOXKIHA
R na E, mwo HabyBae cBoix 3naveHp B M. V Bunaaky n=2 i M = [0,1]
gediTkuM BigHomeHAsM R mbk maoxuHamu X = E; i Y = E,; 6yne
HasuBatucs ¢yskuis R:(X,Y)—> [0,1], mo crasute y BignmoBimHicTh
KOXKHIH TIapi eneMeHTiB (X,y)eXxY Bemwunny pPr(X,y) €[0,1]. Ilosnauen-
Hi: HEJiTKe BiHOLIeHHs Ha XxY 3amumerscs y Burisai: xeX, yeY: xRy.
V Bunagxy, ko X =Y, T00T0 X i Y 306iraroTscs, HediTke BITHOLICHHA R:
XxX—[0,1] nHamuBacThCA HEUITKAM BIAHOMICHHIM Ha MHOXKHHI X.

Hpuxaagu: :

1. Hexail X = {x1,X2,X3}, Y = {y1,¥2,¥3,Ya}, M = [0,1]. Heuirke
BignomenHs R=XRY mox




Onepanii Hax HeYITKEMH BiAHOIIEHHAMM
O06’cananHa  ABOX BixHomenk mNo3Haudacthed RIUR; i
BH3HAYACTHCA BHPA30OM:

priorz(X,Y) = max(Uri(X,Y)V pr2(X,Y) )

R, R;
' .
EYI |y2 Y1iY2 Y3
x; 10,110 (0,7 0911 | ix |
i J i 7

S
X, 11 10710 !ix, §0,3;0,4§o,5‘ ix,

l§

{

Ieperunanns Asox BitHomenb R, i R; mosHagaetses RiMR;
i BH3HAYAETHCA BHpaBOM:
 HriAR2(XY) =min( pri(XYA Bra(X,Y).
Aurebpaiuyanii  gob6ytoxk aBox Biamomener R; 1 R,
mosHadaeTbes Ry-R; 1 BU3HaUaeTHCA BHPA3oM:
Hrir2(X,Y) = Br1(XY)- Hra(X,Y)-
Komnoszunis JBoX HEYITKHX BigHomIEHb
 Hexait R, — Heuitke Binnomenns Ry: (Xx Y)—[0,1] mix X 1Y,
i R, — Hegitke BimuomrenHsa Ry: (YxZ)— [0,1] mix Y i Z. Hevitke
BinHonreHHs Mk X i Z, mosHauyBase R,oR,;, monaerscs Bupazom
Hrierz (,2) = max[pgi (6 y)Apri(y.2)],
i HasWBaeThcsA (Max-min)-KoMrosumielo BigHomienb R; 1 R,
Hagsenemo nporpamuy peanizaiiito aJirOpHTMY (max-min)-KOMIO3HIii
IBOX BifHOIIEHB, HarmcaHy MoBoto Visual Basic. [Iporpama Bukopuc-
TOBYE B pOJli MACHBIB A1 BiAHOWIEHE TPH AKTHBHI elIeMeHTH-00’ €KTH
tuny Spreadsheet.

IIporpama 1.
/ AJITOPUTM HEYITKUX BIJTHOITEHDb
Private Sub CommandButtonl _Click()
Dim irow, icol, rl, cl, c2 As Integer
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Dim mp(10) As Single

Set spreel = Spreadsheet]

Set spree2 = Spreadsheet2

Set spree3 = Spreadsheet3
’BUOIp(BIgMIYCHHA) MacHBY JAHHX
spreel.Range("c3:17").Select
sprec2.Range("c3:g12").Select
spree3.Range("c3:g7™).Select

’ Set Mdata — 06"exTHa 3MinHa
"Set Mdata = Application.Selection
Set mdatal = spreel_Selection

Set mdata2 = spree2.Selection

Set Mdata3 = spree3.Selection
Forrl =1To5

Forcl=1To5

Forc2=1To 10

mp(c2) = mdata2(c2, cl)

If mdatal(rl, c2) < mdata2(c2, cl) Then mp(c2) = mdatal(rl, c2)
Next c2

max 1 =mp(1)

Forc2=2To 10

If mp(c2) > max] Then max! = mp(c2)
Next c2

Mdata3(r1, c1) = max1

Next cl

Next rl

End Sub

3.4. Metoam nobynosu chyHKUIN HaNEXHOCTi
VY 6araThoX 3a7ayaX BHKOPHCTOBYIOTb Mpami METO/IH, KOIU
ekcnepT abo npocto 3amae ans kokHoro xeE 3HaueHHA €,4(x), abo

BH3Hauae (YHKUIIIO HalexHocTi. Sk mnpaBmmo, npsMi MeTOON
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obuncneHHs QyHKII HaNEXKHOCTI BUKOPUCTOBYIOTHCS [UISI BUMIPHHX,
MapaMeTpHYHUX MOHATh, TAKHX AK LIBHAKICTb, YAC, BiJCTaHb, THCK,
TEMIIEPATYPa TOWIO, a00 KOMH BUAULAIOTECA HOMAPHI 3HAYEHHS
00’€xTiB.

Yacto i1 XapakTepuCTHK 00’€KTa MOXHA BUAUTHTA Habip
O3HAK 1 JUif KOXKHOI 3 HHX BH3HAYUTH TONAPHI 3HAYEHHS, IO
BINOBiAAIOTH 3HaYeHHAM QyHKIIT HanexwHocti, 0 a6o 1. Hanpuxman y
3ajayi posmi3HaBaHHA 0ci6 MOXHa 3acrocyBatd kinacudikatop 3
6iHapHOIO MIKAJIOK, ITOAAHOKI0 ¥ Gopmi:

gxl BHCOTa 4051 HU3BKUH ' MHAPOKUH
—;c;m npodins Hoca ;%Knpnamﬁ | 3 rop6UHKOIO
’ ;; JIOBXHHA HOCA KOpOTKH# %nonrnﬁ
| x4 . po3pi3 ogeit BY3BKi HIMPOKI
% KoJip odei 7 glcsimi E TeMHi
xs | popma migbopims rocTpe | KBaJgpartHe
vvvvvvvvv {ggﬁmnﬂa ry6 TOHKI 1T0BCT1 i
- i !
Konip o6muyas ocobu TEMHHMH | CBITIIHH
x5 | 06mHaus 0cobH | OBaIIbHE prrneww

Jlns koHKperHOi ocobu A (i sikoi, MOXUIMBO, icHye doTo-
rpagis) eKcrepT Ha OCHOBI HaBeAeHOI mkanM 3amae py(x) € [0,1],
dbopMyour BeKTOpHY (QyHKuifo HamexHocTi {p 4(x;), pa(xz),...

H 4(x9)}.
SK mpaMi MeToAH BHKOPHCTOBYIOTH TAKO0X IPYmoOBi mpsmi

METOAH, KOJM, HalpHKJIAZL, IPYyNl €KCIEPTIB Ipe) ABJIIOTh KOHKPETHY
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oco0y i KOKHHI IIOBMHEH NaTH OJHY 13 IBOX BINIOBiAEit: “ysa aroduna
auca” abo “ys noduna He auca”’, TOHl KUTBKICTh MO3WTHBHUX BiJIITIO-
BifcH, moJIyIeHa Ha 3arajibHe YHCIO CKCHEPTIB, Ja€ 3HAYCHHA M €
“nucui” (TaHoi ocodun).

Henpami Meroay BH3HAYEHHS 3HadeHb (QYHKUII HaIOKHOCTI
BHKOPHCTOBYIOTBCA Y BHNAAKAaX, KOIM HEMAac CICMEHTapHUX
BUMIpPHUX BIIACTHBOCTCH, Jepe3 sAKi BH3HAYA€THCA HEYITKAa MHOXHMHA.
Ax 1tpaBwio, He METOAM MNONApHUX HOPIBHAHL. SIKkO6H 3HadeHHA
¢yukiiif HanexHOcTI OynM HaM BiOMI, HaDPHKIAZL, W () = w;
i=1,2,..,n, TO HOmapHi NOpPIBHAHHA MOXH3 MNONATH MATPHIICHO
BiHOMEHD A = {ay}, Jic @;=wy/w; (orepatiis po3moaLLy).

Ha npakruii ekcnepr caM ¢(opMye MaTpuiio A, NpH HsOMy
nepeabadacTbed, MO AiaroHalbHI €IEMEHTH XOpiBHIOOTH 1, a mis
€JTeMEHTIB CHMETPUYHHX LIOAO AlaroHai a; = 1/a;, 10610 AKIMO 0AuH
C/IEMCHT OIIHIOETHCA B K pa3iB CHIIbHILIC HIXK IHIIHH, TO Ueif OcTaHHIH
Mae Oytd B 1/k pas3iB CHNIBHILIMM HDK TepmmMi. Y 3araiabHOMY
BUIIAJKY 3alaya 3BOAMTHCH JO MOIIYKY BEKTOpA W, LIO 3aJ0BOIbHAE
PIBHAHHS BHAY A, = UmaxW, A€ [L max — HaiOLIbIIC BllacHEe 3HAYCHHA
MaTpuii A.

3.5. Heuitke BUBeAeHHA
Ha OCHOBI HEeYiTKUX MHOXUH

Tlpomec HediTKOrO BHBEACHHA MICTHTH Mpoileaypy abo
AITOPHUTM OTPHMAaHHs HEYITKMX BHCHOBKIB Ha OCHOBI HCHITKHX YMOB
3 BUKOPHCTaHHAM anapary Hedirkoi morixd [2]. Heuitki npasana ix
YMOBH i BUCHOBKH (pOpMYIIOIOTECS Y (OpMi HEYITKUX BHCIIOBIIOBAHb
BIIHOCHO 3HA4YEHb THX UM iHINMX HETITKHX 3MIHHHX.

Jano HeuiTke mpoaykuiiine npasuio — Skuo A, To B.

CrniocrepiraeTbca TapaMerp, HaleXHMA 4YacTHHI YMOBH B
HmpaBHiIi A.

Sxum nosusen 6yt BUCHOBOK B?
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Hexaii 3ajano 6a30Bi Hocii — MEHOXKHHH mapamerpis U, V Ta ix
HediTki MEOKXHHU A Ta B. 3agaHo: a6o enemenr u € U, a6o HediTka
MHoxxuHa A’ € U. ITorpi6HO BH3HAYHTH eleMeHT Vv € V, mo €
BHCHOBKOM HEYITKOTO JIOTIYHOr'O IpaBUIIa.

Ipukaan 1

3anano HewiTke HpoayKUiiiHe NpaBuJIo:

Axwo cmyoenm b6azamo npayioe ¢ Gibaiomeyi,

To sin ompumae 8UCOKY OYIHKY.

V 1s0My NpaBHIII € JBi HEYITKi OLIHKYU: BXioHa — 6azamo npayioe;
BUXiTHa ~ 6ucoka oyinkg. SIKMO @i HewiTKi OIIHKHM NOKATH 34
JIONOMOTOK) HEYITKHX MHOXHH, TO BHHHMKAe 33/ada IOMIYKY YiTKOro
3HAYEHHA BUXiTHOI oliHKH. Hpuiotan i fioro ananis B3sro 3 [2].

3anamo B pomi MHOXHMHM U MHOXHHY 4YHMCEN, 010 BU3HAYAIOThH
KUIBKICTh TOIMH, SKi MPOBOAUTH CTYHEHT y 0iGmioTeni 3a THIKACHS.
Moxna sx U B3gra gianasor uucen Bim 0 po 30. Bizememo Taky
MHOxHRY 3Hagens U =0, 3, 6,9, 12, 18, 21, 27].

Skino peiTuHry Bu3HadaoTh 32 100-6aTbHO0 MIKATOK, TO K
V MoxHa B3sTH MEOXHHY V = [59, 72, 84, 91, 96, 100].

3ajamo JBi HEYITKI MHOXWHH: A — poboma € 6Gibniomeyi, Ta
B — peiitunr.

A= {(3,0), (6, 0.1), (9, 0.4), (12,0.6), (18,0.8), (21, 1), (27,1)}.
B = {(59,0), (72, 0.2), (84, 0.4), (91,0.7), (96,0.9), (100, 1)}.

Hexalt 3afaHo KUIBKICTB TOJMH, AKi TPOBOOUTH CTYIACHT B
6i6mioreri. Jlmst OTpHMMaHHA BHCHOBKIB MOXHa 3aCTOCYBATH METOJ
IPOCTOi MiZCTAHOBKU HEYITKOI'O 3HAYCHHS.

Hexa#i Bimomo, mo cryzaenT mpamoe 9 rom. Toami ¢yHKiis
HaNeKHOCTI 3 Heuirkoi MHOXHHH A JopiBHIoe 0.4 i BHCHOBOK ¢
TaKUM: CTYJCHT NOBHHEH OTPHMATH OIIIHKY X06pe 3a peiiTuaroM 84,
OTpUMaHUM 3 MHOoxuHM B. SIk6u B MHOXHHI B He BuaBMIOCH
3HaveHHA Ans QyHKOii HamexHocTi, ke gopisaioe 0.4, Tomi ciim
B3ITH HalOmDkde 3HaYeHHd aGo NPOBECTH MiHIHHY IHTEPmONALiI0
MiX JIBOMA CyCiqHIMHU 3HaUYEHHAMH.
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Mopaess npaBHIa 118 HPOTpaMyBaHHS
IF (3ajase 3HadeHHs Yacy HAJIGKHTh MHOXHHI A (TO4HO abo
HaOIKEeHO) )
THEN (myxaryn 3a 3HaueHHSM (QyHKII] HANEKHOCTI 3 MHOXMHH A
BINOBiAb ¥ MHOXHUHI B)
ELSE (IloBimomnenns “3AJAHE 3HAYEHHS YACY HE
BIITIOBIJAC€ KOHTEKCTY 3AJIAYI™)

Ilpaknan 2

3aaHo He YKCIO, @ HEYiTKa MHOXKHHA, KA ONUCYE, HANIPUKIIA/L,
cepednto KilbKicmb Yacy, Ky IpoBOAUTH CTYJACHT y 6i6niorew.

Jina 0boro BHNAJKY 3aCTOCOBYHOTH @ITOPHTM HEYiTKOro J0riy-
HOTO BUBEJICHHA HA OCHOBI KOMITO3HLiiHOro npasuna 3ane. O6aucno-
JOTb BIHOILICHHS HEYITKOT IMILTIKALI1 ABOX MHOXUH A — B. PesynbraTom
no0yI0BY TAKOro BiiHOUIEHHs € Tabnunsa (MaTpuLs) QyHkiuid Hanex-
HocTl. Po3rnsHemMo okpeMi BUA# BIOHOIEHD HCHITKOT IMIUTIKaLi.

Heuirka min-iMmurikanin:

m( w;, vj) = min(ma(u;), mg(v;)).

Heuirke po3impenHs KIacHYHOT iMIUIiKanii:

m(w;, v;) = max(mgs(vi), 1-ma(u;)).
Heuirka imnurikanis Jlykamesnaa:
m(u;,vj) = min(1,1-ma(u;)+ mg(v;)).

Ilicna 3acrocyBanssi onepamii IMINTIKALIT MOXHA OTPUMATH
PE3yNBTYI0dy MHOXHMHY B’ — Hedirky MHOKHHY BHCHOBKIB, #KI
BIAMOBLIAIOTH BXiAHIHA MHOXKHKHI A’. MuoxuHa B’ Gyae pesyasTarom
KOMITO3HIIii MHOXXWHH A’ T4 HewiTKOT min-iMrutikaigi MHOX#aH A 1 B:

B’ = max(min(A’ , (A" B) )) ;
TYT Max-min — omepaisa KOMIIO3HIi1.

Ha ochHoBi MHOXUHM B’ HeoOXiHO 3HAWTH YMCIOBY BIAIOBIAL
JUI 38a49eHHs 6a30BOro mapamerpa — OIHKM peHTHHTy. Biamosimna
npoueaypa IOWIYKYy BLIMOBIAI Mae Ha3By “‘nedamsudikamia’.
Haijigacriie 3aCTOCOBYIOTh NPOLENYPY OOYMCICHHA LCHTPA THXKIHHSA
HeuiTKol MHOXKMHH B’ 3a (bopMmelo

v =3 vimg'(v) / me’ (V). 3.1
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PosrusuyTuit METOA HEIITKOro BUBEAESHHI HA3HBAKOTh METOIOM
UEHTPY TOKIHHA KOMITO3HI] max-min.
BukoHaeMO @paKTH4HE 3aCTOCYBAHHS METOJY HEYITKOro
BHBEJICHHS HA OCHOBI POSTVIHYTHX BHIIE HEUITKHX MHOXHH!
A={(3,0), (6,0.1), (9, 0.4), (12,0.6), (18,0.8), (21, 1), (27,1)};
B = {(59,0), (72, 0.2), (84, 0.4), (91,0.7), (96,0.9), (100, 1)}.
3azaMo BXigHy HETITKY MHOXHHY A’ — cepeonio KinbKiCmb 4acy
pobotu crymenra B 6iGmioreni. [{e Moke 6yTH BIpTyallbHMIA CTYAEHT.
A’ = {(3,0); (6,0.2); (9,0.7); (12,1); (18,0.6); (21,0.2); (27,0)}.
OOUHCIIOEMO BiJHOLIEHHS Min — iMIUTIKAIll HEYITKHX MHOXHH A Ta
B. Pesynbrat nogamo y ¢opmi MaTpHILi.

1 59 (72 {84 |91 |96 | 100
AB10 102104107091
3 {0 0{0 )00 0 0
6 (01 |0 (01}01}01]0.1]O0.1
9 (04 |0 (02104]04[|04]04
12106 | 0 |02(04]06]06] 0.6
18108 [ 0 |02]04}07]08] 0.8
21 |1 0102(04(07]09]( 1
2711 0102)104)07709] 1

3HaliIeMO mMax-min-KOMITO3UIII0 HediTKOi MHOXHMHH A’ Ta
3HAW/IEHOro BHUINE BigHoweHHs y Gopmi MaTpuii. Pesynsrarom 6yae
Heditka MHOXHHA B’. TIponec no6ymoBu nomamo y dopmi Tabmui.
Omuepanii nobynosa € takumu. ITOpIBHIOETBCS MOCHIIOBHO IEPIIMIA
€IEMEHT MHOXUHHM A’ (3HaueHHs (QYHKII HANSKHOCT) 3 KOXKHHM
€IEMEATOM IEPIIOrO PsJKa MAaTpHIi iMIuTiKanil i BuOMpaeTscs min-
CIIEMEHT, 3AIMCYEThes y Bignosinny nosuuito tabavui. Taki onepauii
npoBoasThcs 3 yoima enementamy MHOXHHH A’. IloTiM 3 KOXHOro
cToBMIS Tabnuni BUOMPAETECS MAX-EIEMEHT i 3aIHCYEThCA Y TIO3HIIT
Hewitkoi MEOXuHH B’. Bommouac BuOMpaloTecs 3HaueHHA 6a3oBOro
TapaMerpa — peTHHTY 13 MBOXHHEH B.
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A~

72 184 |91 |96 | 100
0204107 (09]|1

0O [0 |0 J0 |O
01701]01[0.1]/0.1
02]104)04(04(04
0204060606
02/04]107]08(0.8
02104)107]09(1

0 j0 O 10 [0
0.2104]06)06|06
72 184 |91 (96 | 100

A/B

0.2
0.7

(N

18 1 0.6
21102
2710

Py
N
i
VDD QIOIOo|CoIoOoIe

n
-]

[Iposenemo omepanito gedamsudixanii muoxunu B’ 3a dop-

mynoro (3.1):
V' = (59%0 + 72%0.2 + 84%0.4 + 91%0.6 + 96*0.6 +

+ 100*0.6)/(0.2 + 0.4+ 0.6 + 0.6 + 0.6 + 0.6) = 91.75 = 92.

Orxe, Ha OCHOBI MPOBEJCHOIO PO3PAXYHKY i3 3aCTOCYBAHHNM
HEYITKOro MPaBUlla BHBEACHHA OTPUMYEMO BHCHOBOK, WO CTyACHT
[IOBHHEH OTPUMATH OLIiHKY 92 Gasn.

Mogean npaBuia AJ1s NpOrpamMyBaHHA
IF (3apano muoxuuu A, B, A’)
THEN (u1ykatH 3a OACAHHM ajrOPHUTMOM BiTIOBifb)
ELSE(IToigomnenns “3AJIAHI Bximmi nani HE BIJIIIOBI/IAIOTbH
KOHTEKCTY 3AJIAYI")

3.6. NpoaykuinHi npaBuna 3 NOAaHHAM He4ITKUX
AaHUX Ha OCHOBI KoeilicHTIB BU3Ha4eHOCTi

I'padiyHe nojanus Mepexi UPABHII K MOJENI 3HAHB A€ 3MOI'Y
HAOYHO TIOKA3aTH MOMJIMBI CIOCOOM MNpUEHHAHHA [0 [IPaBHJI
004MCIICHD VI HEMITKHX JaHHX. B Mepexax mpaBun iCHYIOTh Pi3Hi
BH/IM JIOTT9HHX 3B A3KIB MDK (akramu Ta npasmnamu. Jlis okpeMux
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6a30BHX 3B 53KIB 3aCTOCOBYIOTH (DOPMYNIH HediTKOI Joriku 3ane g
o6uucnenns KoedilieHTIB BU3HAYEHOCTI.

Posrmsmemo ni 6asoBi 3p’s3KM TAa QOPMYNH i OGUMCIEHS.
IMopani Ha pucynkax nosHadenus CF, CFl, CF2, CFP — ne 3apaHi
arpiopi 3Ha4YenHst Koe(illieHTIB BU3HAYEHOCTI VISl €NEMEHTIB MepexXi —
¢axTie F ta npasun P. V ¢opmynax BHKOPHCTOBYIOTH 3HAaUCHHS Koedi-
IIEHTIB BU3HAYCHOCTI B Mexkax Big 0 no 100, sk 35aueHHs BIACOTKIB.

a CF CFP

|
6 CF [ CFP

Puc. 3.2. I'pachiune 306paxncenns 06ox enemenmis mepexci

a) IlIpasuno: SIKI11O F, TO P. ®opmynu s obuucnenss CF:
CF(P) = CF, sxmo CFP=0 ;
CF(P) = CF*CFP/100 , sixiio CFP #0;

6) Ipasuno: SIKILIO HE F, TO P. ®opmymu nns obamcnenns CF:
CF(P) =100 — CF, skmo CFP=0 ;
CF(P) = (100-CF)*CFP/100 , sxio CFP #0;

CF, CF,

CFP CFP

CF, CF,

Puc. 3.3. I'pagiune 306pascenn 0rs enemenmia mepeici,
06’ €Onanux 3a Ko2iunHuMYU opmynamu:
a—AND (I); 6 — OR.(ABO)
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a) Ilpasuno: SAKUIO (F1 AND F2), TO P. ®opmynn Ins
obuaucnenns CF:
CF(P) = (CF1 and CF2) = min(CF1, CF2) sxmo CFP=0 ;
CF(P) = (CF1 and CF2) = min(CF1, CF2)*CFP /100, sxmo CFP #0;
6) Ilpasuno: SKIIO (F1 OR F2), TO P. ®opmynu mis
ob6uncinenns CF:
CF(P) = (CF1 or CF2) = max(CF1, CF2); sxuo CFP=0;
CF(P) = (CF1 or CF2) = max(CF1, CF2)*CFP /100, sixuo CFP #0.

CF,

\
CF, /

Puc. 3.4. I'paghiune 306parcennn

CFy

OIS HE3ANENCHUX eLEMEHMIB MepeCi

OO6uncnenns KoeillicHTIB BU3HAYEHOCTI MpaBuja JUis Hesa-
JeXHHX 3a BHJIMBOM €ICMCEHTIB MEPEXi, 300paxkeHnx Ha pHc. 3, BH-
KOHYIOTB 33 HH)K4enofaHuMH (GopMynamMu:

» CF(P) = (CF1, CF2) = CF1+CF2 —CF1*CF2/100, sxmo

CFP=0;

» CF(P) = (CF1, CF2) = (CFI+CF2 —CF1*CF2/100)*CFP/100,

axmo CFP £0.

Ji1  cKIajHIIMX BHAIB MEpeXi NpPaBHII  BUKOPHCTOBYIOTH
KOMOiHyBaHHA nojanux sue Gopmyn. s tpbox i Giniblle eneMeHTIB
oG’ém{aHHa BUAULTIOTH IOCIIIOBHO MOMNapHi 00’€IHaHHA | MPOBOIATH
obuncnenns ms Beix nap. Iopsagok 06’ emHaHHa HE Ma€ 3HAYEHHS.

Bubip inTepBamy 3HaueHb A Koedili€HTIB BHU3HAYCHOCTI
3aJIEKATH BiJl KOHTEKCTY 3aJa4i i Mae cy0’eKTHBHMIA XapakTep.

Hpaxnan 2
PosriisHeMo mo6ynoBy Mepexi npaBun mpis 3aadi Po3Ii3Ha-
BaHHA 00’€KTa Ha OCHOBI CYKYNHOCTI 3aianux o3Hak. Hexail 06’exr —
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[IOIITOBY

MapKy — 3aJIJaHO TaKOI0 CYKYIHICTIO (haKTiB-XapaKTEpHCTHK

Ta BIACTHBOCTEH:

N

Mauti po3mipu;
Komnoposuit;

3ybuacri kpaf,
Bunyckaerncs cepiamu;
IIpogaerscs Ha mooIri.

MOXJIIHBY CEMaHTHIHY MEpPEKY M HEYiTKHX IIpaBHI
PO3Ti3HABAHHS HABEJEHO Ha pucC. 3.5.

CFH]Z
98.5
CFP1=
99
CFl= CF3= CF2= CF4= CF5=
90 90 20 30 50

Puc. 3.5. Mepesici npasun i obuucaeri koegiyienmu eusnayenocmi 0

PO3NI3HABAHHA NOWMO06020 06’ eKma

Jist mogaHoi Mepexi JIOTiUHI paBHiIa MOXHA 3allCcaTH TaK:

Sxwo 06’ eonamu (F1 ma F3), mo obuucnumu CF(Pl) — e
IPABHIIO aHANi3y QaKTiB- XapaKTEpUCTHK 00 €KTa;

Axwo (F2 abo F4 abo F5), mo obuuchumu CF(P2) — ne
NpaBWIIO aHaNi3y (aKTiB-BIacTUBOCTEH 06’ €KTa;

Axwo 06’eonamu (P1 ma P2), mo obuuchumu CF(H) i
IIOKa3aTH.

Ocobansocti mporpamuol peanisamii. [lomanwit npuknan nepesn-
Gadae miantoroBMi pexuM posnisHaBaHHi. PisHI cocobu 00’enHaHHS
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¢dakTiB 1 NpaBun JAIOTh PI3HE 3HAYCHHS KOCPIIEHTA BH3HAYEHOCTI
Ins posnizHanoro o6’exra. HezanmexHo Bix Buay mepexi HeoOXigHO
IparHyTH O MakcuMi3anii koegilieHTa BH3HAYCHOCTI Y pe3yNnbTarTi.
ITix yac peamizauii soriYHUX NpaBui IX HEOOXIHO MPOTECTYBATH HA
MOXJTHBI BapianTH gianory (He Bcl BBeteHi yu BuOpaHi hakTy, 30BCIM
He BUOpaHi ToIO).

BuieposrisiyTi MOjIeN 3 HEYITKUMH JAHUMH IIOTPEOYIOTSH:

e apnpiopi 33aHHs KoedilEHTIB BH3HAYEHOCT] Jyist (PaKTiB;

e mpuenHaH#s GopMyI OOUHCICHD 10 IPABAL;

e  BuOIp kocilieATIB Ma€ cy0’ €KTHBHHI XapaKTep.

Ilefi npmknajx — ne NOMIYK BHCHOBKY Ha OCHOBI OJHOLO
npaBuna. OOHAK Ha OpPaKTHLi BHKOPHCTOBYIOTb MHOXMHY (6a3y)
npaBuJl, Ka ONpaiboBye HaOIp BX1IHUX 3HAYEHD 1 BUAA€ BUCHOBOK.

OCHOBHI 3aBJaHHA IS MOJEIOBAHHS HEYITKOrO BUBEJICHHS.

1. dopmanizauis 3a1a4i, BU3HAYCHHA KOHTEKCTY 1 KLILKOCTI
NpaBu;

[ToGyaoBa BXUIHMX HEHITKMX MHOMHH JYIs TIPABUIL;
ITo6ynoBa 6a3u 3HAHE )15 IpaBuUIT;

Peaiizawuis anroputMiB BUBECCHHA;

Po3pobnenns inTepdeiicy A akTuBIzallii, ynpasiaiHas i
KOHTPOJIIO 32 [IPOLICCOM BHBCACHHS.

ok

3.7. HeuiTtki i nidrsicTnyHi 3miHHI

IloHsTTS HEYITKO! 1 JIHIBICTHYHO! 3MIHHMX BHKODHCTOBYIOTH
JUId omucy OO’€KTIB 1 ABHIN 33 JOIIOMOTOK) HCUITKMX MHOMHH.
Heuimka 3minha XapaKkTepu3yeThCs TPIHKOIO

<N, X, A>,

ae N — HaiMenyBaHHs 3MIHHOL, X — yHIBepcallbHa MHOXHMHA (00nacTh
pusHaueHHs N), A — HediTKa MHOXHHA Ha X, (00 ONHCY€ 3HAYCHHS
byrKIii HanexHocT1 (To0TO A(X)) ANg 3HAYCHD HEHITKOT 3MinHOT N.

Jlinzéicmuunoto 3mMiHHOI0 HA3UBAETHCS HAOIp

<N,T,X,G,M>,
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e N — Ha3Ba niHrBicTH4YHOi 3MiHHOI; T — MHOXKHHA Ti CEMAHTHYHHX
3Ha4eHb (TEPM-MHOXHHA), IO ABIAE COGOI0 HA3BH HEYITKAX 3MIHHHX,
ofnacTio BU3HAUCHHS KOXKHOI 3 AKHX € 6a3oBa MHOx#HA X. MHOXHHA
T nasuBaerecs 6a30BO0 TEPM-MHOXKHMHOW JHIBiCTHYHOL 3MiHHOL, X —
6a3oBa 3MiHHA, KA 3a[JA€THCA NAPAMETPHYHOI0 MHOKHHOK UHCIOBHX
3Hauenb. Ife 3MiHHA, BIOHOCHO CTaHY SKOI 3aJa€ThCs HA3BA JIIHTBIC-
THYHOI 3MIHEOi, HalpHKNal, YCHOINHICT y Oanax, TeMmeparypa y
rpagycax; G — CHHTAaKCHYHA OpOLEAYPa, IO JAE€ 3MOTY OIEPYBaTH
€/IEMEHTAMH TEPM-MHOXHHHM T, 30Kpema, TeHepyBaTH HOBI TepMH
(3Havenns1). MuoxmHa T Ha3HMBAETHECA PO3LIMPEHOKO TEPM-MHOKHHOIO
JIHTBICTHYHOI 3MiHHOI; M — ceMaHTMYHa fpouedypa, WO J4€ 3MOry
IEPETBOPHTH KOXHE 3HAYCHHs JIHTBICTMMHOI 3MIHHOI, YTBOpPEHOI
npoueaypord G, Ha HediTKy 3MiHHY, TOGTO c(OpMyBaTd BiIiIOBIIHY
HEYITKy MHOXUHY. [IpHCBOEHHA JEKUIBKOX 3HaYeHb CUMBOJIAM MPUITYC-
Kae, 10 KOHTEKCT Ja€ 3MOT'y MOX/IABI HEBU3HAYEHOCTI.

Ipuxaan 3

Hexaii excriepT BH3Hadae LiHY BHpOOY, L0 BHITYCKACTHCH, 3a
JOTNIOMOro0 MOHATH “mana miHa”, “cepeons 1iHa” 1 “eenuxa uina’”,
Ipyd 0kOMy MiHiManeHa LiHa JopiBHIOE 10, a makcumanshHa — 100.
Hopmanizypatn Takmii omHC MOXHAa 3a JIOOMOTOK  TaKoi
JIHTBICTHYHOI 3MIHHOT

<N, T, X, G, M>,

ae b — mina Bupoby; T — {“mana yina”, “cepedns yina”, “eenuxa
yina”}; X — [10, 80]; G — mponeaypa yTBOpEcHHSA HOBHX TEPMIB 3a
JOHOMOTO#0 3B’A3yBaHb “i”, “yu’” i MogudikaTopiB THy “dyorce”, “He”,
“anecka” Tomo. Hanpuian: “mana uu cepedns yina”, “Oyxce mara
yina” 1a iH.; M — npouexypa sasmamns Ha X = [10, 80] Heuirkux
OMHOXMH A= “mana yina”, Ay = “cepedns yina”, As= “eenuxa yina”,
a TAKOX HEYITKMX MHOMMH M1 TepMiB 3 G(T) BimioBinHO no mpaswn
TPaHC/LIIIT HEYITKUX 3B’s3yBaHk 1 Momudikatopis “i”, “uu”, “ne”,
“ e”, “2rezxa” Ta HIII ONepALTi HaJ] HECUITKIMH MHOKHHAME.

JliHrBicTHYHA 3MIHHA BHKOPHCTOBYETECS MM NOACHEHHS
JAATBICTHYHOI HEBH3HAYEHOCTI, IOB’#3aHOI 3 AKICHEMH OLIHKAMH
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00’€KTiB Ta IX XapaKTEPHUCTHK 3a JIOMOMOr Ol0 IPHPOAHOi MOBH. Moxke

. BBOAMUTHCH JUIA OLHIOBAHHA IHTEHCHBHOCTI, 4Yacy, JIOTITHHX

BHCHOBKIB. JIIHrBicTHYHI 3MiHHI IK CTPYKTYpH IHAaHHX HEOOXimH1 M1
MOJIEIOBAaHHs BUCHOBKIB Y 33/1a4aX 3 HEYITKHMH JaHUMM.

Npuxnan 4
Tlogamo mpuKIIay JIHTBICTHYHOI 3MIHHOI Z — PEATHHIY OIiHOK
CTYACHTIB:
Z=<A, T, X, M>, ne
Tepm-muoxunna: T={HA3bKHii, cepeHili, BACOKHIA};
Muoxuna 3aadenn: X €51, 100].
IIpasuna BixoOpaxkenHst MNiIMHOXKUH:
—  umsekuii: Xe[51, 71];
— cepenniit: Xe[72, 87];
— Bucokuit: X€[88, 100].

n(x) T

09} - -~ = - - = —-
0.5} - - - -
0.2

51 7172 87 88 100 "p

Puc. 3.6. Fpachix ¢rynrxyit nanexcnocmi

I'padix nobynoBaHO U TAKMX 3HAYEHD HCYITKOL 3MIHHOT

Xe[51, 71); p(x)=0,2;

Xe[72, 87]; w(x)=0,4;

Xe([88, 100]; ux)=0,9.

Juit  oO6IpyHTOBaHOrO BHUKOpHCTaHHA momana ¢opma JI3
NoBHHHA BimoOpaxatH craTUcTUuHi (abo iHmI) anpiopHi OHIHKM
3HaYeHb A QyHKUI HaneKHOCTI.
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Ha ocHosi HaBegenoi JI3 MoxHa nobyayBaTi Taki rimoreTudsi
TipaBiiia ONIHIOBAaHHI IMAHCIB  jyia  O€30IIIaTHOTO HaB4YaHHS B
MaricTparypi.

SIKIIO peifTunpr HU3BKHIA,
TO manc norpanuT Ha 6€30IIaTHE HaBYaHHI B Maricrparypi = 0.2.
SIKIIO peiiThHr cepenmii,
TO manc norpamitu Ha OGe3onnaTHe HaBJaHHA B MaricTpartypi = 0.5.
SKIIO pefATHHT BUCOKHUIA,
TO manc norpanuTy Ha 6€30IIaTHE HaBYaHHs B Maricrparypi =0.9.

IIporpaMyBaHHs HpABHJIa ONiHIOBAHHSA PEHTHHTY:

e Bxigni nani — 3sHavucHHA pEHTHHTOBOT OITIHKY;

e Buxigni jgani — oUiHKa maHCy TNOTpalmuUTH Ha piBEHb

MaricTpa abo cueniagicra 3 6¢30MIaTHUM HABYAHHSM;

e AJropuTM. YBecTH 3HAau€HHs PEHTHHIY. 3HaWTH HiIMHO-
XKHMHY Horo HajJexHocTi B 6a30Bili MHOXKHHI. 3a 3HAYECHHSM
oniHku abo ii iHTeproNANicro 10 HaHGIMKYOro 3HAYCHHS B
MiAMHOXKHMHI OTPUMATH 3HadeHHS OGYHKNIl HaleXHOCTI —
IIAHCY IOTPAILTHHS.

Heuitki HeiipoHRi Mepexi. Heuitki Hefiporni Mepexi (fuzzy-
neural networks) poOniATh BHCHOBKM HAa OCHOBI arapata HEYITKOL
JIOTiKM, OfHaK NapaMeTpH (QYHKIiH HaJeXXHOCTI HabyHIOBYIOTBCA 3
BHKOPHCTaHHAM airopurmiB HasdanHd HM. Tomy mms minGopy
napaMerpiB TaKHX MEPEX 3aCTOCOBYIOTh METOJ 3BOPOTHOI'O MOLIM-
PEHHS MOMHWJIKH, CIOYaTKy 3allpONOHOBAHHN JJIs HaBYaHHsA Garato-
IApoBOro nepcentpoHa. Jia LBOro MOAyNb HEYITKOrO KEPYBaHHSI
npecTaBIsgeTbes y Gopmi 6araromapoBoi Mepexi. Heditka HefiponHa
MEpPEKa, AK IPaBUIIO, CKIA/IAEThCA 3 YOTHPBOX IIapiB: mapy dasudikanii
BXIJHUX HEpeMiHHHX, IIApy arperyBaHHA 3HAa4YeHb AKTMBAL[l YMOBH,
HIapy arperyBaHHA HEJITKUX [IPABHII 1 BUXIAHOrO HIapy.

HaiimonmpeninmMu ceorofHi € apxirtekrypu Heditkoi HC Buny
ANFIS i TSK. IlIuaki anropuT™MH HAaBYaHHS ¥ iHTEPHIPETOBAHICTH
HaKONMYEHHX 3HaHb — I[i (paKTOpH 3poOHIH CHOTOIHI HEdiTKi HEHPOH-
Hi MEPEXI OOHHUM i3 HalNePCHIEKTUBHIMMNX i eQEKTUBHUX {HCTPYMEH-
TiB M’ AKUX 00UHCIIEHb.
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AnantuBHi HediTki cmeremu. Kiacuyni HediTKi CHCTEMH
MaroTh TOM HeMOMK, o HuA (QopMysioBaHHs TpaBHI 1 QyHKHIIH
HAJIOKHOCTI HEOOXiHO 3allyJaTH eKcHepTiB Tiel abo iHmioi mpen-
MeTHOI oOnacTi, HI0 He 3aBKAH BIACTBhCA 3a0esrieduTH. ANANTHBHI
Hedirki cucremu (adaptive fuzzy systems) BupimyroTh mo npobnemy.
Ilin6ip mapaMerpiB HEYITKOI CHCTEMH BHpPOOIAETHCA B IPOILEC
HaBYaHHA Ha CKCCPHUMEHTAIFHHX NaHHUX.

ANropETMH HABYAHHA aJIANTHBHUX HEYITKMX CHCTEM BUTHOCHO
TPYAOMICTKI 1 CKIafHi NOPIBHAHO 3 AaJrOpUTMaMH HaBYaHHA
HCHPOHHUX MEPEK i, K MPaBUIIO, CKITAJAIOTHCA 3 NBOX CTaJiii:

1. Tenepauis MIHrBiCTHIHMX OPaBHI;

2. KopuryBanssa ¢yHKIIiH HATEKHOCTI.

IMepua 3amava HanexHuTs A0 3aj4adi HepebipHOro TuIy, Apyra —
[0 ONTHMI3aLil B 6€3lEpEPBHUX MPOCTOPaX. 3aBAAKM ILOMY BHHHKAC
[EeBHE MPOTHPIYYs: [UIs TeHepamii HEWITKAX INpaBHI HeoOXimHi
GYHKUIl HANEKHOCTI, a [UIA NPOBEHACHHA HEYITKOrO BHCHOBKY —
npaBdiia. 3HAYHA YacTHHA MCETOHIB HaBYAaHHA HEYITKHX CHCTEM
BHKOPHCTOBYE TEHETHYHI AITOPHTMH. B aHrmoMoBHiH niTepaTypi
UBOMY BimmoBigae cnemiansanii TepMiH — Genetic Fuzzy Systems.
3HaYHMIT BHECOK y PO3BHTOK TEOPii i MPAKTHKH HEYITKHX CHCTEM 3
CBOMIONIMHOIO aJanTalicio 3podHia rpyna iCaHCHKUX JOCITiNHMKIB
Ha goii 3 @. Xeppepa.

3.8. MoBu ana onucy HeviTKMX Mofernen

Moga suegitkoro ynpasiniaaa FCL (Fussy Control Language)
po3po0icHa ISk HOAAHHS HEIITKUX MoJierieii CHCTEM YIpaBIiHHA, ULt
nporpamysanHs koHTpoinepiB (Programabile Controllers) [9]. Moy
BBegeno B Cranpapt IEC 1131-7.

V moBi CLIPS nepeaGa4yeHo MOXIMBICTb JIETKO HPHEIHYBATH
3a jgonomoroto imrepdeiicy kox moBu C abo C++. Tlporpama,
Hanucana C a6o C++, MOXe BHKIMKATHCS [IOBHICTIO aHAIOTIYHO 10
¢byHKuii, 3amanoi k1ouoBUM cnoBoM Mosu CLIPS [18]. Ogniero i3
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cunbHUX cTopiH MoBu CLIPS € re, mo BOHa posmmproBaHa, i
KOPHCTYBa4 MOJXKE JIEFKO BBOJMTH HOBI KIIOYOBI CIOBA Ha eTaimi
KOMIUTANIT 714 JocArHeHHs Haibupmiol epexruBHocTi. Kpim Toro,
3aBIUIKM HasBHOCTI 06’ eKTHO-OpieHTOBaHKX 3acobiB Mo COOL mia
posmmpenas MoximBoctell Mo CLIPS MOXyYTB 3acTOCOBYBaTHCS
06’exTH. IHIIE porpaMHe 3a0e3NedcHHs, TaKe FK IUTYy9HI HEeHpPOHHI
CHCTEMH, TeHETHYH] aAropuTMH Ta IHIII IporpaMu, Hanvcani MoBamu C
a6o C++, Mmoxke BBOANTHCA 200 B JTiB1 YaCTHHM LPABWN IS IHIIIIOBAHHSA
OpaBwi, abo B MpaBi YacTHHW IpAaBMI 1% 3a0€3led4eHHsA BHCHOBKY.
Buxigunii kox Mou CLIPS najaeTbes y 3arajibHe KOPUCTYBaHHA
HenonikaMyu HEWITKHX CHCTEM €:
¢  BiACYTHICTB CTaHJAPTHOI METOJMKM KOHCTPYIOBaHH: HEYIT-
KHX CHCTEM;
¢ HEMOXIHUBICTh MAaTEMAaTHYHOTO @Hali3y HEJYITKMX CHCTEM
ICHYIOWHMH METOIaMU;
e  3aCTOCYBAHHS HEYITKOrO MifXOXY MOPIBHAHO 3 IMOBIPHICHHM
He IPUBOMTH J10 MIIBUILEHHS TOYHOCTI OOYHCIIEH.

KoHTponbHi 3anutaHHs

Ha3BiTb NPUHUHN BUKOPUCTAHHA HEYITKMX METOLIB.
TpoaHarnisyite BuaHa4YeHHs HEHITKOI MHOXWHN.

Mpoananiayinte BU3Ha4YEHHS NIHMBICTUYHOI 3MIHHOI.

MoAcHITL NpAMI MeToaK BU3HaAYEHHSR (PYHKUIT HANEXHOCTI.
MosicHiTL HENpAMI METOAW BU3HAYEHHS (DYHKLT HANEXHOCTI.
MoscHiTL npUsHadeHHs koethiljeHTiB BU3HAUEHOCTI.
MpoaHarnisyiiTe 3MiCT HEYITKOrO BiAHOLLEHHSA.

Hasgitb onepauii 3 HeYiTKUMN MHOKXMHAMMW.

TpoaHaniay¥iTe 3miCT max-min-KxoMNo3WLIT 4515 HEMITKKX BIQHOLLEHb.
10. Oxapaxrepuayitre ocobnuBocTi BUOOPY hyHKLIA HANEXHOCTI.

oOoNOIGO A LN~

Buopasn
1. To6yayiire neqitky sminny BUXIJHUM JIEHD Ha 6azoBi#
" MHO>KHHI — OHI TUIICHS.
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Ilo6yayitre Heairky 3mirny HAWSCKPABIIIUI KOJIIP
Ha 6a30Bill MHOXWHI — KOIbOpU GeCeNKU.

Hammmite nporpaMy JJis IPOLIEAYPH HEYITKOrO BHBEIEHHS
3 BUKOPUCTAHHAM HEUITKMX MHOXHH 3 IpUKnagy 1.
INobynyiite nminreictrary 3minny IHTEHCHUBHICTH
PYXY MAUIVH V MICTI, BuKopuCTOBYOYH, HANPHKIA,
TaKl HEYITKi 3MiHHI: “HU3BKA”, “noMipna”, “BHcOKa” s
6a30BO1 MHOXXHMHY — 200UHU C8IMA06020 OHA.

HanumiTe nporpamy A1 NpoueaypH HE4iTKOro BUBEIEHHS
3 BUKOPHCTAHHAM HEYITKUX MHOXHH 3 IPHKIa Ly 2.
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Po3nin 4
METOOM | TEXHONONT ONPALIOBAHHSA 3HAHb
B EKCNEPTHUX CUCTEMAX

4.1. Knacudikauis i TMNK ekcnepTHUX 3agay

EC npusnadeni 111 po3B’s3yBaHH: HeGOpMani3oBaHUX 33Ja4 3
HewiTkuMH JanuMH. IcHye 3ampomonoBana HeroenoM xmacubikaiis
eKCIEPTHHX 3324 Ha OCHOBI TaKUX OCOOIHBOCTEI:
®  BiOCYTHICTH anropuIMiIB po3s’si3aHHs 3a4adi;
e 3ajava He Moxe OyTH OnHcaHa TibKH YHCIOBUMH JaHUMH,
HeoOXiTHO 3aCTOCOBYBAaTH CHMBOJEHI JaHi: O3HAKH, XapaKTe-
PHCTHKH, IIOHATTS;

®  HeMOXIHBO cHOPMYIIOBATH TOUHI Il 33241, MOXJIKBA 1X
MHOXHHA;

®  HASBHICTH CKJIAJHUX 3B A3KIB TAa HCTOYHOCTI B JAHUX 33144,

Inreprnperanin. 3amadi inTepmperauil mapamMeTpPUYHHX HTaHHX
Opo HPHPOJHI, COIiaibHi, TexHosoriyni npomecu. L{i 3amaqi wacrto
norpedyrwors EC mst pobotu B peansaomy waci. IHdopmaiis 36upa-
€ThCA 3 IaTYKKIB, IpmiagiB. Bora 9acto € 3amymieHo0, HEnoBHOIO,
HeTo4Ho10. /J[iA OoOpoOKM BHKOPHCTOBYIOTH CIIEHIajbHi METORM
peecTpanil XxapaKTEPHCTHK HENEPEpPBHUX ITOTOKIB JAHWUX (CHTHAJIB,
300pakeHs) i METOOM NPENCTABIICHHS.

InTepuperyoui cucremy npauiolTh 3 Pi3SHUMH THUIIAMH JIAHHX.
Inteprperanis B obnacti ximii BHKOpHCTae AaHi Audpaxilii peHTre-
HiBCHKHX IPOMEHIB, CIIEKTPAJIBHOTO aHaNi3y abo AJepHOro MarHiTHO-
r'0 pe30CHaHCy JUI BHBE/CHHA XIMIYHOI CIPYKTYypH pe4oBHH. IHTeprpe-
TYI0Ya CHCTEMa B reolorii BUKOPHCTOBYE KAPOTa)KHE 30HIYBaHHA —
BHMIPIOBaHHS [IPOBLIHOCTI MPCHKUX MOPIJ Y CBEPAIOBHHAX 1 HABKOIO
HEX, 00 BU3HAYMTH TIPHIIOBEPXHEB] FeoNoriiHi CIPYKTypH. Y BiHCBKO-
Bifl cmpaBi iHTEpnperyodi CHCTeMH, OJEpXYIOYH JaHi Bif panapis,
pamio3B’s3Ky ¥ COHApHHX MPHCTPOIB, OMIHIOIOTH CHTYamilo i
1aenTuQiKyIOTh BIHCHKOBI LLITI.
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IIporuoe3. ExcnepTHi cicTeMH Ha OCHOBI TPOrHO3Y BU3HAYAIOTh
iMOBIpHI HACIIKU 38JaHUX cuTyalii (Tporiecin). IIpuKiam MporAosis:

e TIPOrHO3 30MTKIB BpOXato BiJl MEBHOTO BHUJY IIKITHHKIB Ud

3aXBOPIOBAHb;

® [POTHO3 MOKJANiB KOPHCHUX KOMAJIUH;

®  [IPOrHO3 BiiChKOBUX KOH(IIIKTIB, aBapiifHAX CHTYyalliif;

e [OpPOTrHO3 MOTOMH, 3EMJIECTPYCIB;

e 1porHo3 $inaHCOBOTrO CTaHy B Gi3HEC-IIpoIlecaX.

CucTeMH NPOrHo3y Y9acTo BUKOPHUCTOBYIOTH iMiTarliiiHi Mozgeni.
Taxi MoAEN TEHEPYIOTH MONUIMBI CHTYaIlil B cCUCTeMax ULl JOCHILKEH-
HS NPUYHBHO-HACTIOKOBUX 3B’a3kiB. Ilim mporHo3zoM 3emnerpycis
PO3yMirOTe TaKy KiacH(iKalito €TaliB MPOTHO3Y 3eMIICTPYCIB: Haz-
JOBrocTpokoBuii (moHan 10 pokiB), moBrocrpokoBuii (Bix | poky mo
10 pokiB), cepennbocTpoKoBHit (Bix 1 Micans g0 1 poky), KOpOTKO-
CTPOKOBHI (romuuu, AHi, Micari). CTBopeHo 6€371i4 METOIUK MPOTHO-
3y (HANpHUKIA, METOIMKA YHCIOBOrO APOrHo3y 3emierpycis, RTN-
METOAMKa, po3poluicHi, BIPOBAaHKEH] AJITOPUTMH i mporpamHi 3acobn
V1A TporHo3y 3eMnerpycis, cepen HEX PPR-merom). Crorommi
BeAyThCA poOOTH 3 IXHBROrO YHNOCKOHAJIOBAHHA 1 Hajaro/DKeHHA 3
YPaxyBaHHAM DPealibHOi CEHCMITHOI 0OCTaHOBKH 1 peajbHUX CIIOCTE-
peXceHb.

Hiarnocruka. Ile 3amaui OUWiHIOBaHHA IMOBIPHOI TIPHYMHH
HETIPABHJILHOTO (DYHKIIIOHYBaHHA TEXHIYHHX, OIOIOTIYHMX CHCTEM.
1lpuknazm 3amaq:

e JiarHO3 3aXBOPIOBaHb 32 CHMIITOMAaMH;

e  JIOKalli3allis HECNPAaBHOCTEH B EIEKTPOHHMX cXeMax (cucre-

Max),

®  BH3HAYCHHA HECIIPaBHUX KOMIIOHEHTIB B aBTOMOOLILIX;

e  BiIIaromKeHHs ONOoKiB (BY3/iB) TEXHIYHHUX CHCTEM.

Iimi giarHoCTHKM:

e  MiHIMi3alisg IMOBIpHOCTI HETOYHOI JIATHOCTHKH;

e MiHiMi3alig 9acy AiarHOCTUKH i TECTYBaHHS; _

® IOCAHAHHA €BPHCTHYHMX 3HaHb 1 QYHKIIOHAJIBHOIO OIUCY

CHCTEM.
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JliarHoCTHYHI CHCTEMH B3a€MOMIIOTH 3 KOPHCTYBadeM, I0OH
JIOIIOMOI'TH IIYKAaTH HECIPAaBHOCTI, a IOTIM 3aIPOLIOHYBATH ITOPAIOK
oilf s iXHBOTO ycyHeHHsS. B mMemwumiif ramysi pospoOneHo Haki-
OUbIIy KUIBKIiCTh JIiaTHOCTHYHHX CHCTEM ITOPiBHAHO 3 iHIIMMH
ramy3amu. barato miarHOCTHYHHMX chcTeM Po3poOIAIOTEL I AiarHOC-
THKH T€XHIYHHX | KOMII'FOTEpPHHX CHCTEM.

MoniTopuHr. EKcnepTHi CHCTEMH, 10 BAKOHYIOTH MOHITOPHHT
(cooctepexxeHHs), NOPIBHIOIOTH peajibHy Ta OYIKYBaHY HOBEHNIHKY
cucremu. [IpuKiIazaMH MOXYTh OyIHM CHOCTEPEXKEHHS 33 IOKa3aMH
BUMIpIOBAJIbHMX MPUJIAJiB y SJCPHUX PEAKTOPAaX 3 METOK BHABICHHS
aﬁapiﬁﬂnx cHTyaliii a0 OLIHIOBaHHSA AAHUX MOHITOPHHIY XBOPHX,

AKi 3HaXomiaThCcA y Oyokax iHTeHcHBHOI Tepamii. ExcriepTHi cucremMu

IUId MOHITOPMHIY MOBHHHI HPaIJOBATH B PEXHMI pPealbHOro 4acy M
3AIACHIOBATH 3aJIEXHY SK BiJl 4acy, TaK i BiJi KOHTEKCTY IHTeprpe-
Ta1lilo MOBEAIHKH CIIOCTEPEIKYBAHOr0 06’ €KTa.

IpoextyBanns. ExcneprHi cHCTeMH, IO IPH3HAYEHI I IPO-
€KTYBaHHA, MOXYTh pO3pOOIATH apXiTEKTypy 00’€KTiB 3 BpaxyBaH-
HaM obMekeHp poekTy. I1in yac MpoeKTyBaHHA 9acTo 3aCTOCOBYIOTh
CHHTE3 I po3po0IIEHHs OKPEMHX €IEMEHTIB ITPOEKTY Ta iMiTamiiine
MOJIEIIIOBaHHS 3 MeTolo Bepubikalii CHHTE30BaHHMX CIEMCHTIB Ta
TeCcTyBaHHA. 3aCTOCYBaHHSA TEXHOJOTI] MITYJHOTO IHTEIEKTY He 00-
MEXYEThCI HNPOCKTYBaHHAM MIKpPOCXEM. 3acTOCOBYIOTbCA BOHM 1 Y
pisaux CAD (computer aided design)-cucremax mim 4ac Ipoek-
TyBaHHS OYIVHKIB, JITaKiB TOLIO, 3a3Ha49al0un cIabOKi MicCIisd NPOEKTIB
Ta 3HAXOIIYH IIOMUIIKH B HUX.

Kondirypauis. Bu6ip koudirypartii cknamaux cucreM 3 6ararsma
YacTMHaM{ € KOMIUIEKCHOK 3ajadcro. BusHageHHs TOro, SKi YaCTHHH
HeoOXimHi 1 Aki cyMicHI, BUMararmoTh JOKIATHUX 3HaHb 1 aHamzy. Lle
peanbHa npobleMa I €KCIEPTHOI CHCTEMM, IO MOXKE I'apaHTyBAaTH
IpaBAIEH] i TOBHI KoHOirypauii. CicremMa MOXe TAaKOK TIOSCHUTH TIPAYH-
Hy CBO€l pexoMeHTauil. MoKyTb aHami3yBaTHCh IHINI acTeKTH 3a7adi,
HampUKIan: BUOIp YCTAaTKyBaHHA, LIHOYTBOPEHHS 1 BUMOI'M KIT€HTa.
ExcrieptHa cHcTeMa TaKOK MOXKE IMITYyBaTH Ta IOpPIBHIOBATH Dpi3Hi
crieHapii.
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Ilnanyeaunsa. ExcneprHi cucremu, 3alHSTI INaHyBaHHM,
[POEKTYIOTh [il; BOHM BH3HAYAIOTh MOBHY MOCIIIOBHICTb HiH, mepi
HDK wnounerscd ixHe BukoHaHHS. [lpukxnagamm moxyte Oyra
CTBOPEHHS INIaHy 3aCTOCYBAHHA MOCHINOBHOCTI XIMIYHHX Peakiliid 10
Ipyll aTOMIiB 3 METOX) CHHTE3y CKIaJHHX OpraHidHHMX CIOAyK abo
CTBOPEHHs IUIAHy MOBITPAHOro 6010 3 MeTOX HeHTpanizanii IeBHOTro
¢akropa 6oe3qaTHOCTI BOPOTa.

Hag4ganns. HaguajipHi CHCTEMU MICTATH MiJICHCTEMH HOSCHEHb
OpOLECY po3B’sA3yBaHHA 3aa4, OyAyOTh MOJENb YuHs 1 IUTaHH HOro
HABYAHHA, MOXYTh aJaNTyBaTHCh J0 HOBUX 3ajay. basa 3manp EC
MOXe MicTuTH HaOip KOMIETEHTHHX BHUCNOBIIOBaHb (AyMOK), OyTH
JIOBIIHMKOM HaHKpaluyX crpareriit ans cneuiaicrie. Taka 6a3a 3uaHs
Ma€ BeJIMKY IIHHICTh, aJUKE€ MICTUTL HAKOMUYEHUil AOCBI MOKONIHbL
coenianicrie. Tomy EC 3 ycnixoM BUKOPUCTOBYIOTbL AJlsl HABYAHHS 1
TPEeHYBaHHs MPOBIIHUX CMELIANICTIB Ta 1HKEHEPIB.

Ille opuu mpuknan — moBiakoBi cucremu. o6 ckopucrarucs
ixuiMu nocnyramu, Tpeba cPOpMYMIOBaTM NUTAHHA Ta HANICHATH
AOTO €EKTPOHHOIO MOMITOK0 HA aJpecy CHCTeMH. 3amuTaTH MOXHA
Oyap-110: BiJ TOrO, 1O iCTh HA CHiZaHOK koponesa BemukoOpurauii
10 TOro, sk po3paxysatd opOiTy 3emm Ta ITYYHMX CYNYTHMKIB.
Cucrema npoananisye 3allMTaHH:A, T4, BUKOPHCTOBYIOUM BEIHYC3HY
6a3y JaHMX NPO BCE Ha CBITI, JacTh BUINOBIAb HA OCHOBI iHdopManii,
sKa B HEl €.

Indopmaniiinnii anamizs Ta mnemyk. Y Garateox [IO
(6i6miorpadisa, OpHCIPYICHLN), A€ TICPEBAXKAIOTH TEKCTOBI 3HAHHS,
icHye mmpoKui Kiac 3anay iHQopMamiiHOIO MONmIYKY Ta aHAJily y
Benukux obcsrax indopmaunii HoBl mourykoBl cucrems, Taki sIK
NorthernLight.com Tta AskJarvis.com BBibpamu B ceGc ocrammi
po3po0ku B 0ONacTi WITYYHOrd 1HTENCKTY Td dBTOMATHYHOIO dHAIZY
inpopmanii. BoHH NPOHOHYIOTh HE TUIBKH 3BMYAMHUA fOIMYK 3a
KIIOY0OBHMH CJIOBAMH, a H IOYKalOTh JOKYMEHTH, fKI MICTATb
indopManiio 3 NOTPIGHOI TemaTHKH, aHANi3yIOuH iH(OpMALLl, fKa
MICTHTBCS B IOKYMEHTaX. .



4.2. pobnemni acnekTn po3pobnexHs 6a3 3HaHb

V 6araTteox npegMeTHHX OOJIACTAX AIIBHOCTI CyCHUIBCTBA: B
Hayni, Texnini, couianpHiil 06nacTi icHye i NOCTIHHO MOIOBHIOETHCS
KJIaC 337134, 1€ 3HAHHA HAKOMMYYIOTECS 1 IOJAIOTHCSA B PISHOMAHITHUX
dopmax. Y mexax npobiemu iHdopMaTH3anii CycIIbCTBa iCHYE Ha-
ransHa morpeba B aBTOMAaTH3aIli PO3B’A3aHHA 3a[4a4 MNOJAHHA Ta
onpamoBans 3HaHe. CaMe 11 PO3B’A3aHHS NMX 3334 € HEPCIeK-
THBHHMM TEXHONOTIi eKCIepTHUX cuctem. 1{i TexHonorii oxommooTs
MIMPOKE KOO METOMIB Ta AJIrOPMTMIB ONPANJOBAHHA 3HAHB, NNPOEKTY-
BanHs 06a3 3HAHB T eKCOEPTHUX CHCTEM.

Basu 3HaHb, 260 crcremy Ga3 3HaHb — L€ IporpaMHi 3acobw, AKi
3a0e3Me4yI0Th 1IOJaHHSA 1 BUKODHCTAaHHA 3HAHb A aBTOMAaTHM3allii
PO3B’A3yBaHHs 3a4a4, KONM 4YacTo HeoOXigHi HenpouexypHi THIIM
3HaHb: [IPaBUIIa, MiPKyBaHH:, GBPUCTUKH, NONIYKOBI 3amMTH. B 3apy-
6LxHiM HaykoBil siTeparypi € nommpenuM tepmin KBS-knowledge
based system — cucTeMu, 3aCHOBaH1 Ha 3HAHHSAX.

Crpykrypa Gasu 3Hawb (B3) 3amexwurs Bix ¢opm mpencras-
nenns 3aadp. [l popmu Bu3HA9aOThCA 0COOMMBOCTAMM 3a4ad Ipe-
MeTHOI o61acTi. OCHOBHI IHTAaHHsI 11]] Yac MpOoeKTyBaHHA b3 :

1. Sxi 3HanHs OyayTh B Hii IpeqcTaBlIeHi?

2. Sxa dbopma mpencrapieHHA?

IIpedcmagnenns 3nams — e METOZONOTIA MOMEMIOBAHHA 1
¢opmanisanii KOHIENTyalbHUX 3HAHb, OPIEHTOBaHA HA KOMII IOTEPHY
06pobKy.

Buxopucmanna 3nans — e TEXHONOrIS BHBEICHHS PO3BR’A3KIB
BIAOBiTHO 1O [peAcTaBicHHS 3HaHb. ONpaljoBaHHS CTPYKTYp
noTpebye po3pobieHHs BiANOBIGHHX mpouesyp momyky. Tyr i
IPOSBISIETCS CIIAOKICTh KOMIT 10Tepa IIOPIBHAHO 3 MO3KOM JIIOTIVHH.

OCHOBHMI “‘CTIUIL” JTFOJICBKOrO MOSKY I 9aC OIIPAIIOBAHHS 3HAHb!
DpHIILOB, 1002YKB, TIOYYB, BiIIYB, 3alaM’ITaB (MOXJIMBO, HA BCE YKHTTS).
Hac He XBMIIIOE, K 3ariaM’STOBYIOTHCS Il 3HAHHSA, SK BOHH ONpalbo-
BYIOTECA. [CHYe BECOKRI PIBEHE aBTOMATH3ALT ONPAIOBAHHS 3HAHD.
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3acTOCYBaHHS EKCIEPTHUX TEXHOJOTiH 10 mpoexTyBauHs b3
BIIIOB1Ia€ KOHLIEMINII: 3a0ATHMoaeni 3HaHb=aNropuTMu-t+iaui. B
Oiff KOHIENMUii OCHOBHOK YacTHHOK € MOJCHb 3HaHb. B HiH po3-
MIIYIOTh THIIM 3anuTiB (yHiQikoBaHi 1A wiei 6a3m 1 3anporpaMoBaHi
MEBHOK MOBOIO — MOBOIO 3amMTiB, 260 JIOrIYHOI0 MOBOIO) Ta ajiro-
purM BuKopucTaHHA (00poOku) 3anuTiB. 3amuTH MOXYTh NPOTPAMHO
peanmizysatuch: y BHrsal ¢peiimi-popMm 00pobku Ta BBeAeHHA
JAHHUX, POrpaMHUX KOJIiB MOBOIO 3alIMTIB, ¥ BUINIAI Makpocis [2, 3].
AnroputM 0o0poOKM 3amuTIB YacTO Ha3MBAIOTH B JiTEpaTypl Mexa-
Hi3MOM BUBEJCHHSI.

Ha puc. 4.1. nogaHo y3aranpHeHy apxiTeKkTypy 6a3u 3HaHb.

B RTIES SRS S

e Ba3a 3HAHD:
AnrOprlTIv{ €IIeMEHTH
HAOYTTA 1 [ OOIl,Tabmumni,
NONAHHS daiiny, BeO-
3HaHb . CTOpIHKH

Puc. 4.1. Ocnoesni exemenmu basu snane

AHami30M Cy4acHOro cTaHy NporpaMHux 3aco0iB pospobiientis
0a3 3HAHb BUSBJICHO ABI rpyry npobiem:

1. Merogonoriuni mpobnemu;

2. Texuonoriuni npobieMu.

Meronororiuni mpo6aemu. OcHOBHA HpobIeMa — BIACYTHICTb
TEOpeTHYHOro 6a3ucy /uis mporecy HabyTTs 1 CTPYKTYpyBaHHSA 3HAHS,
HOpOPKYE BYXKYlI NHTAaHHA Ha BCIX eramax CTBOpPEHHS IHTeNeK-
TyarbHMX cucTeM [1]. Harite perencHo mpopobiera Meromomoris
KADS xapakrepusyeTbcsi IpOMI3AKICTIO Ta SBHOW HAJMIPHICTIO.
Hrpxye nepepaxoBaHo Haf3aranbHIilIl MATAHHS

®  DO3MHUTICTH KpHUTEpiiB BUOOPY EKCIEPTHOT 3a1a4i;

e cna0Ka MponpaubOBaHICTh TEOPETHYHMUX ACUEKTIB IIPOLECIB

BraoOyBaHHs 3HaHb, BIJACYTHICTH METOJIB BHJOOYBaHHS
3HaHb 1 po36DHKXHOCTI B TEPMIHOJIOT ]
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e o0OMexeHICTh MOJENEH NPenCTaBIEHH 3HAHb, L0 3MYIILYE
CIIPOIIYBATH PeabHi 3HAHHS €KCIEPTIB;

e  HENOCKOHATICTH MATEMATHYHOrO 0a3uCy MOje/ieH IpeacTaB-
JeHHs 3HaHb (OMHCOBHH, a HE KOHCTPYKTHBHHH XapaKTep
OLIBIIOCTI HAABHUX MATEMATHYHUX MOJEIIEH).

Texuouoriuni npo6aemu. Haiicepiiosmimmmu 3 Texmonoriu-

HUX nIpolJieM €:

e BigCYTHICTH KOHLIENTYaJBHOI LLUTICHOCTI i IOFOHKEHOCTI
MDK OKpEMHMH IPHHOMaMH | METOJaMH iHxeHepii 3HaHb;

e Bigcyraicrs ksanmidikoBaHux ¢axiBuiB B obnacti irxenepii
3HAHB;

e SBHA HEMOBHOTA 1 HEJOCTATHICTh HASBHUX METOJIB CTPYK-
TYpyBaHHA 3HaHb, BUICYTHICTh KiacHQIKamii 1 peKoMeH-
nauiii 3 BUOOpy NPHIATHOTO METOLY;

e obmexeni rpadiusi MOXUIMBOCTI DPOrpaMHKX 3ac06iB, HEAOC-
TATHE BPaXyBaHHA KOTHITHBHHUX 1 €proHOMI4HHX GaKTopiB;

® CKJIA/HICTh YINPOBaPKEHHSA, 00yMOBIEHA NICHXONOITIHUMM
npob/ieMaMu IIepCoOHATY 1 HENpPUHHATTA HOBOI TeXHOOrii
po3B’A3aHHA 3a4a4.

4.3. Metoam HabyTTA 3HaHL

ITpo6nema HabyTTa 3HaHb € GaratorpanHOK. B 3B’a3ky 3 if
aktyanpaicTio B 70-Ti pOKM MHHYIOTO CTONITTS 3’SBHBCS TEPMIH
“imKeHepis 3HaHP UL O3HAYECHHS HAIpAMY, KU BUBYA€ poLecy 1
METOq¥ OTPMMAHHSI, NpejCTaBiIeH s 1 dopmanisaiil 3HaHb I Po3-
pobnenns EC ta immmx cucrem LI IIpuxnan sacrocyBanus 6a3
3HaHb IS IeBHUX KJIaCiB CUCTEM HaBE/ICHO Ha pHC. 4.2,

Ilig gac pospobenns 6a3 sHans EC HaliGinelr y)XHBaHHUMH €
TPM THIIH /Kepen iHdopMartii:

1. 3uanns ¢daxisuiB-excrepriB, HabyTi B Ipomeci TpuBanoi

JisAnBpHOCTI B KoHKpeTHii T10;

66

2. MarepianbHi 3HaHHA: MoHOrpadii, craTTi, miJpyIHHKH,
OIMCH, JOBIAKH, PO3MillleHi B JIOKaNbHUX IH(OpMaIifHux
cepeoBUINAX;

3. MarcpianbHi 3HaHHA, PO3MII(EHI B po3MoAiTeHnx iHPopMa-
LIHHIX CepeAoBULIaX-Mepexax, B InTepHeT-Mepexi.

s

Excneprui : Cuncremu
CHCTEMH 4 po3nizHAaBAHHSA
obpasis
Haguaasni, l
oBijKoRBi
CHCTEMH e
ba3u 3uaHb
Cucremu e
MOBHOIO
; nepexiany T
: Cucremn
: Anajnitnamni HATPUMKH
indopmaniiini NPHHATTS
e CHCTEMM po3B ‘aikiB

Puc. 4.2. 3acmocysannn 6az snane y munosux ingpopmayiunux cucmemax

Ha6yrra 3038 3 mux prepel norpedye BIAMOBIAHOI METOAOION i
TeXHoNnorii Uil apromarusanii HaOYyTTS | NpeACTaBICHHA 3HaHb.
Hajickmamnimoo mpo6neMoro BUABHIOCH HAOYTTH €KCHEPTHMX 3HAHb
¢axiBiiB. Po3rnsaHeMo HesKi acnekTH wiel npobneMs.

Mogenmro ITO B naM’sitTi MrofaMHH, 3rIIHO 3 ICUXOCEMAHTHKOIO,
€ ceMaHTH4Ha (acoliaTHBHA) Mopenb (Mepexa) [1]. Taka mMepeka €
CKIIaJIHOK0 JHHAMIYHOIO CIPYKTYpOIo, IO Mae crany (Kapkac) i
JMHAMIYHY KOMIIOHCHTY (HAITOBHEHHS Kapkaca).

ExcriepuMeHTanbHa MCUXOCEMAaHTHKA MK ONWH I3 3arajbHUX
METOJIiB MOJEMIOBAHHA 3HAHb Jac 3MOTY YacTKOBO BiITBOPIOBATH
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CEMaHTUYHHH [IPOCTIp MOHATD 3 IPEIMETHOI 06IacTi B TieBHY MEPEXY
(MOzierib) 32 JONOMOro0 (aKTiB, IOHATH, BiHOMIEHS [1 .

BaxcimBuM pe3ynbTaToM BIXTBOPEHHA € BHAUICHHA KaTero-
piaNbHHX CTPYKTYp 3HaHL eKkcnepriB. Jlnd moOymoBu ommcy ceMaH-
THYHHUX NPOCTOPIB BEIMKOI BUMIPHOCTI BUKOPHCTOBYIOTH:

®  CTATHCTWYHI NPONEAYPH;

® KJIaCTCpHHIA aHaJl3;

* (araTOBUMIpHE HIKAJIIOBAHHS.

I3 3acrocyBaHHAM HMX IPOUEAYpP MOXHa Tepedtn 1o
3arajibHINMX KaTeropiit (3MCHIIMTH BHMIPHICTE IIPOCTOPY), HEpeHTH
O BUIMX DIBHIB aGCTpaKIii, 3rpynyBaTH psji OKPEMHX MOHATH Yy
6inpin MicTki Kateropii. lle 3aranpHi ysBIEHHA NPO PEKOHCTPYKIIIIO
eKCIIEPTHHUX 3HAHb.

Cyuacui Meroponorii HaGyTTs 3HaHp y pisaux IO mepen-
0avaroTh Taki CHUIBHI €Talu:

e BHIineHHs npeaMerHoi obmacti ang EC (quis BigoMux —

TIOLIYK aHAJIOTIB);

e BUJUICHHA 1 TEKOMIIO3MIlif eKCIIEPTHHX 3a7a4;

e BuzineHHs 00’ exTiB [1O Ak manux 3amadi;

® BCTaHOBJICHHA iepapXii BiTHOIIEHb Mix 06’ €KTamMu

(cTpyKTypHA, IPHYMHHO-HACIIAKOBA, QYHKIIIOHAIBHA);

e BuGip MoAEi IPEACTABICHHSA 3HAHb.

OyHgaMeHTaNbHUH NPUHUUI HaOyTTs 3HaHb — MOALT 3HaHb Ha
TIOBEPXOBi Ta MMOMHHI — € 3acTocoBHUM J1o 6araTeox 110. IToBepxosi
saanHs B 1O — ue MoxuBa iepapxis ii cknagoBux, Qi3HIHAX KOMIIO-
uHent. Ile BuauMa cratwuHa iepapxis. lle nepeBa’kHO €BPHCTHKWY,
MEBHUU JTOCBIJ, aHAJIOrIL.

YV €sponi nomyspHOO € Merozonoris HabyTrsd 3HaHe KADS [1]. B
fi OCHOBY MOKIAJCHO MOHATTHA IHTEpIpeTaliifHoi MOIENi, Mo A03BONAE
MPOLIECH 30MpaHHsl, CTPYKTYPYBaHHS 1 (popManizaliii 3HaHb po3rIANATH SK

“IHTepIIpeTalilo” JHTBICTHYHMX 3HaHb B IHIOI [PEICTABICHHA |
CTPYKTYpH Momeni 3HaHb. [l pO3B’A3aHHA pealbHHX 3a7ay BHKO-
pHUCTOBYIOTH 6i10)1i0TEKy iHTepHpeTaliifHuX MONeJiei, IO OMHCYIOTh
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BIIOMI eKCHepTHI 3aJadi, Taki jK OIGZHOCHUKA, N1aHYEaHHA,
MOHIMOPUHZ MOWO.

B ocnoBy meromonorii KADS moknaneno po3s’s13aHHA TAKHX 3a1a4:

O agexommnosunis npobnemu (Ha OCHOBRI 3i0paHUX 3HAHB) 3
IIMPOKUM BHKOPUCTAHHAM MOJEII TiNEPTeKCTy Ha PiBHAX
nexommozunii. Ha piBHAX aexoMno3uiiii coeniaiizoaxi (1o
Knacy 3ajgad) GyHKUIi IinepreKcTy JaloTh 3MOry CTPYKTY-
pyBaTH 3HAHHA JJIsl NEPEBEJCHHS Y TaKi BIIOMI CTPYKTYpH:
" pensiliiiHa MOgenb i3 NOJaHHAM iepapXii 06 €KTiB;

*  [peJUKaTHa MOJCNb 13 HOJAHHAM i€papxii BiIHOMMEHL-
[PEIVKATIB;

"  00’eXTHO-Opi€HTOBaHA MOpENb 13 INOJAHHAM iepapxil
00’€KTiB;

* (GyHKIIOHANbHA MOIEAb 13 MOJAHHSIM TPIOPUTETIB
00pobku QyHKIIH;

0O CcTpyKTypu3auia piBHIB npobnemu (nigzagad) i cneund-
iKauis y ¢opmi monened, yHidikanis BXUIHMX AAHWX Ta
JaHux o6MiHy MK PIBHAMM;

O CHMHTE3 1 CTPYKTypM3auisn 3B’SI3KIB MDK PIBHAMM Ta yHi(i-
Kaiis gaHux (mpoueci) obminy mix pisssmu. Buxopuc-
TOBYKTbCA MOJENI : “3ropH JoHn3y” abo “3uu3y noropu’;

0 wiacu(Qikamig 337139 Ha OCHOB! IHTEPNpPETAIIRHUX Mofesed Ta
CHHTE3 Ul 3a/a9 NpoLEAyp MOLIYKY pilicHBs (3paskie no-
LIYKY);

Q IHTerpauis Mojenel 3a1ad Ta MPOLEAYp NOIYKY PO3B’A3KIB
B OOUMCIIOBANBHI MPOLECH 3@ JOMOMOTOI0 NPOUCIYPHHX
1paBui 460 QppeiiMOBUX CTPYKTYP (TOPH30HTANBHA IHTErpa-
11i1 Ha piBHAX pobnemMu);

O i”Terpauis oO4MCIIOBANILHUX IPOLECIB YCIX PIBHIB JEKOM-
no3uLii (BepTuKalibHA IHTErparis);

O cremMdikawist omepamii iaTepdeiicy i 06UMCIIOBANBHNX
TNIpoLECiB  (OKPEMO Il TOPHM3OHTANBHOI Ta BEPTHKAILHOL
iHTerpaii); .

QO KOIyBaHHA, BLIUIATOIKEHHS T4 Bepudikallisa orepauii.
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Ha ocHoBi miei Meromonorii peani3oBaHo pAA €KCIEPTHHX
CHCTEM Ta cHcTeM imxerepii 3HaHs (CI3).

4.4. MpuHuMnn nodbyaosu cucTeM iHxxeHepii 3HaHb

Ho iHcTpyMeHTanphux 3aco0iB mobynosu EC Hanexare MOBH
imkenepii 3HaHp Ta cucremu imxeHepii 3Hanp (CI3). CI3 mpusHayeni
sl aBToMaTH3anii poOiT 3 mnpuabaHHA, ONpPALIOBAaHHSA 3HAHB,
noOynosy Mozenel Ta 6a3 35anb. OcuoBHi dyHkmil CI3:

e nHabyrTs 3HaHb 1 T0OyZOBa MOJeNcH 3HaHE;

e Bepudikauis Mogenci Ta nigTpuMKa 0a3 3HaHb;

e miaTpuMka inTepdeiicy Kopucrysada;

e  peai3allig aArOPUTMIB NOIIYKY PO3B’A3KIB.

®axruuno CI3 cranuM OpOTOTHIOM JJIf CTBOPCHHA IHTEIpPo-
BaHuX cepeqoBuin-obomonok EC Ta cuctem npoekrysanns EC. Mosu
IKeHepii 3HaHb PO3BHHYJIMCh HA OCHOBI JOCBiAY 3aCTOCYBAHHS
o6ononox EC.

CyuacHi CI3 nepenbauarots a1 aBromatu3auii HaOyTTsa 3HaHb
Taki 3acobu:

e 3aco0M migTpuMKu pisHUX ¢OpM NpeicTaBieHHs 3HaHb
(mpaBmi, CceMaHTHYHMX Mepex, (pelMiB, TiNepTEKCTy,
pensuifiaux 6a3 JaHuX);

e pi3HiI CXEMM MOZENIOBAHHA HEWITKHMX 3HAHB: 32 JONOMOIOIO
KoeIlieHTiB YIeBHEHOCTI, iMOBIPHICHHX, OaHeCOBHX Me-
PEeX, HEJITKOI JIOTIKY;

e  pi3Hi CTpaTerii kepyBaHHA (ONTHMI3ali KOPHCHOCTI, IMOBIpHIC-
HOTO NPOXOAY B Mepeki, aHami3 mpaBuil 32 JOMOMOIOIO Tpsi-
MOT'0 i 3BOPOTHOT'O JIAHIYIOXKIB MIPKYBAHB), 4 TAKOXK TIPOIrPaMU
IHOYKTUBHOTO HABRYAHHS I8 BHCHOBKIB NPABIWI HPHHHATTSA
piILIeHE i ynpaBIiHCHKOI iH(pOpMANii 3 TpuKIagis [5].

PosrisaaeMo npuxnaau icayrounx CI3.

TEIRESIAS ananizye npaBuna, Jac 3ayBaKCHHs BIJHOCHO iX
LOBHOTH 1 HCCYIIEPEWIHBOCT], JONOMarae ix BLIIAaropKyBaTH.
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[pusnavena mns nanoBHeHHs MYCIN npaBuiamMu B ramysi menu-
uuBy (iHQeKiiiHuX 3axBopioBaHb). CHcTeMa pO3Mi3HAE TEPMIHH-
KIIoYoBi cioBa, Bubmpae i3 crosHuka (0a3M JaHWX) 3HAYEHHS,
¢dopmye (po3mmproe) BUXIIHE IPaBHIIO, PeAarye B Ipoleci Aianory.
s edextuBHOI poboTH MOTpi6HI croBHUKY 1 6231 JaHHX.

SALT - cucrema npuabaHHs 3HaHb I14 334a4 KOHCTPYIOBaHHA.
Cuctema SALT pospobnsnmacs B HpHIyHDIeHHI, MmO Og 3agada
PO3B’A3YETHCA METOJIOM ITOKPOKOBOrO ITOIMIMpEHHS obMexens. Jns
PO3B’A3aHHA 3aJad KOHCTPYIOBAHHS METOAOM IOKPOKOBOIO IOLIHM-
pesHs 0OMeXEHBb He0OXiH1 3HaHHSA TAKUX THIIB!

® IpOLEAYPH BCTAHOBJICHH 3HAYEHbL APAMETPIB;

e  NpoNEAYPH MEPEBIPKH OOMEKEHD;

® [pOUECAYpPH KOPEKIii 3Ha4YeHb MapaMerTpiB i3 3a3HaYCHHAM

“IIIHK” KOXHOT KOPUTyBaJIBHOI Jii.

Baxnueo, mo6 yci Ui 3HaHHA CTAHOBMIM IIUNCHY 1 HECYy-
nepewmBy b3. Hajickiamime i ekcriepra MociiIoBHO, KPOK 3a Kpo-
KOM ONHMCAaTH yci cBOT Iii mix yac pospobnenHs npoekty. [Ipaiporoun i3
CHCTEMOL0, EKCIIEPT YHHUKAE I(HOTO.

SALT awmanmisye norounwii cran B3 1 mnpomoHye ekcriepry-
KOPHCTYBAady BBECTH uM HeperisHyTd ¢parMment sHadb. [lianor 3
xopucryBadeM y SALT penersca abo 3a OMOMOrOI0 MHTAHb-IIIKA30K,
a60 3a AOMOMOror0 MeH. IHilliaTHBa B Ala)031 HAIEOKATL CUCTEMI.

Ilin gac npoexTyBaHHA 6a3 3HaHb JOLUTBHO MAaTH TaKi 3aCO0H, JKi
JA0Th 3MOry OyIyBaTH KOHLENTYAILHY MOJCIb 3a iHpOpMalli€ro, HasiB-
HOIO B TEKCTOBHX JIOKyMeHTaX. HeobxinHy IHCTpYMEHTANILHY NITPUMKY
6yno peanizosano B miacucremi AQUIST cucremn KEAT-2[1].

VY it migcucTeMi peanizoBaHo epeKTHBHY TEXHONOTiIO BHAI-
JICHHS TIIEPTEKCTY 3 CEMaHTHYHOW ¢(inbrpalicro 1 1o6ynoBolo KapT-
Mepex. PosrisaeMo ¢ynkuionaneri MoxauBocti AQUIST nokmaj-
Hillle. Buginsmors ¢parMeHTH 32 JONOMOIOI0 TIO3HAYKH (32 J0IIOMOTrOK0
MuIni) Ha 0ONdcTi TCKCTY | 3aJaHHA iMCHI TOHSTTH, PEJICBAHTHOTO
riosHadeHoMy Tekcry. IlexinbkoM ¢parMeHTaM Moxe OyTH BIINOBi-
JlaTi T¢ came MOHATTA. TIOHATTS MOXKYTh OyTH 3a34aleriab NepepaxoBaHti
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iHXeHepoM 3HaHL YW TCHEpyBaTHcs OesnmocepeqHbO B Tpoiieci
aHaNi3y TEKCTY.

B AQUIST nekcuuHuii aHamizs MOXHAa BHKOHYBATH Hal
Oe3mivyi0 3a3HAYCHUX KOPHCTYBadeM TEKCTIB. ICHYye MOXIIHMBICTB
3a7aTH (GinbTp I BHIYUEHHS CIiB / He npedcmasisaioms inmepecy,
IO peali3yeThes AK 3BHYaiHMI TEKCTOBHMH (aill, Ae mepepaxoBaHi
Taki “Helikari” crmoBa. Ha MOHATTAX MOXHa 3aJaBaTé I€papXidHy
crpykrypy. KopucryBayw AQUIST Moxe 00’eaHaTH B OIHY TPYIy
Onu3pKi NOHATTA 1 Ha3BATH IIO TPYITY.

I'pynu moHATH, CBOEIO 4eproro, MoxHa mie Giibile ys3arais-
HuTH. s Toro, mo6 iHKEHep 3HaHb OTPUMAB IUTICHE YABICHHS PO
Ty CTPYKTYpy, V1A sfKkoi BiH ycraHoBinoe 3B’130K, B AQUIST e
MOXIIUBICTh TOOYAYBaTH KapTy HOTOYHOI cTpYKTypH. nmsa ommiel
MHOXHWHHU TIOHATH, TPyn i ¢parMeHTiB MoxHa 1oOymyBaru Oararo
KapT, KOXKHA 3 JKHX BiANIOBiIae HeskoMy “HOriasany” Ha BiTHOLICHHS
Mix enemeHTaMH. KopHucTyBad Mae MOXIIMBICTH IEpPETVIAHYTU Ipa-
¢iune npercTaBiIeHHs KapTH i Ge3nocepeHb0 MaHIIYIIOBATH €l1eMEH-
Tamu. 30KpeMa, MOKHa BH3HAYaTH 3B’A3KH, NEPEMINIATH TpadiuHi
00’€KTH 1 MIACTPYKTYPH TOMIO.

36epexeHi Bepcii pe3yabTaTiB aHali3y Ha3HBAlOTBCA TYT
teopiaMd. AQUIST nae 3Mory ogHO4acHO 3aBaHTaXKHUTH KUIBKa
Teopii 1 32 HeoOXIAHOCTI MEPEXOOUTH BiA onmiei Teopii Ao iHmoi. 3a
OaxxaHHAM KOpHCTyBada pi3Hi Teopii MoxHa 06’emmatd. AQUIST
crBopeHo 3a Mmeroponoriero OOIIl: ¢parMenty, MOHATIA 1 FPyIH
peani3oBaHi sK 00’ €KTH.

Cucmemy npudbanns 3Hanv Ona mMeOudHoi diazHocmuxu —
OPA 6yno crBopeHo Ha mnodarky 80-x pokie y Crandopacskomy
yuiBepcuteri [5]. Ila cucrema 3abesneaye dopMyBaHHA i Hapomry-
BaHHsA 6a3u 3HaHb 1 EC ONCOCIN, mo aae nopaay 3 HKyBaHHS
OHKOJIOTIYHMX XBOpHX. Cucrema mpunbanns 3Hanb OPA 3acHoBaHa
Ha JETaTbHO TpopoOlleHili Mojeni MEAUYIHMUX 3HaHb, BHKOPHCTO-
BYBaHHX JIKapAMH-OHKOIOIAMH JUIS JIIKyBaHHS.

CHcTeMa MIiCTHTH IeB’STh THIIB 3HAHb:

®  cxeMa JiKyBaHHA (TFOPANOK i TPHBATICTE PEXKHMIB JIIKYBaHHS);

72

e  KpHTepii BUOOpY IPOTOKOILY;

e ximiorepamis (ommc KoMOiHamil JIKIB, IPH3HATYBAHHX Y
TOMY 9M IHIIOMY PeXHMIi, IXHE TO3yBaHHAN);

® pajioTeparis (JTOKami3alis i [o3yBaHHA pagioTeparii);

e 3MiHM B CKIaZi KpOBi, 0 BUMararTh Momudikamii no3y-
BaHHS;

® HETaTUBHI PEakUii Ha NIKyBaHHs, BHABJICHI LUIIXOM J1abo-
PAaTOpHHUX JOCILIKEHE;

e iHII HEraTWBHI HACHiNKH JIKyBaHHA, 5Ki MOTPEGYIOTh
Moandikanii Jo3yBaHH: JTIKIB;

e TepepBa UM NPHUIIMHEHHS JiKyBaHHA,

e 1abopaToOpHi JOCHIIDKEHHA, HEeOOXimHi JUid BHSBICHHS
TOKCHYHOCTI JIKyBaHHA i Juis 36epekeHHs icTopii nepebiry
XBOpOOH.

Lli Tunn MemuYHUX 3HAHL 00’€IHAHI B iEPApXidHY CTPYKTYPY.
Jlns yBeleHHs KOXHOTO THIY 3HaHb PO3poONICHO cremianbHmii rpa-
¢iunuii inTepdelic, mo BpaxoBye Te, SK NMPHHHATO (IKCYBATH BiANO-
BinHi 3HanHA. Tak, HanpuKnaz, MM 3aNUCY CXEMH JiKYBaHHA OHKO-
JIOTH BHKOPHCTOBYIOTH JiarpaMM MEpPEXOiiB 3 YMOBaMM Ha jyrax. Y
cucremi OPA yBomsTh Taki 3HaHHS 3a JOMOMOro rpadivyHOi MOBH.
Cxema JIKYBaHHS CTBOPIOETLCSA AK MIPOrpaMa Ii€l0 CAMOIO MOBOIO.

CxemMu TIpOTOKOMIB |1 3anmoBHEHHX (OPM TPAHCIIOIOTBHCA
cucremoro OPA y suytpimne npenctasiieHis b3 EC ONCOCIN. Ui
npolec NpoxoiauTh 6€3 y4acTi KOpHCTyBava. 3a cXeMaMH MPOTOKOJIB
HOPOJUKYIOTHCA JliarpaMu TIEPEXOAIB, HA3WBaHI 2eHepamopamu; 3a
¢dopmaMu-OaHKaMi  TIOPODKYIOTECA  TIPABWJIA  NPONYKILiA, 1O
HPHEHYIOTHCS IO BiINOBIIHOrO CTaHy Ha Aiarpami.

ACQUIRE - cucrema BMSABICHHA 3HaHb IS pPO3pOONEHHS i
NITPUMKHA THTEIEKTYallbHUX MpuKnaaHux nporpam. Cucrema Mic-
THTb METOJONOT{I0 TOKPOKOBOTO NpPEACTaBJICHHA 3HaHb, OI0 JA€
3Mory ¢axisuiM y npobieMHiit obmacti 6e3nocepeHbo OpaTi yu4acTh
y npomeci NpuaGaHHA, CTPYKTYPyBaHHs 1 KOXyBaHHs 3HaHHs. [IpsiMa
yuyacTh (axiBuig B npobGneMHiii obmacti nomimmye sKicTh, 3aKiH-
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9EHICTh | TOYHICTh HpUAOAHOTo 3HAHHS, 3HIKYE Yac Po3poOneHHs M
eKCILTyaTaliiHi BUTpaTH.
Oco6nuBicTI0O OOOMOHKH € CTPYKTYpOBaHHMH MiAXiJ JO INPHA-
GaHns sHadnb. Moens npuabaHHs 3HaHb 3aCHOBAaHA HA PO3Mi3HABAHHI
ofpa3is. 3HaHHsA mpeAcTaBieHi K 00 €KTH, MPOAYKIiiiHI NpaBuia i
cucremd mpaBul y TabmuuHii ¢opMmi. OO6onoHka jgae 3MOry
00po6mATH HEeBU3HAYEH] AKICHI 3HAHHS; MICTHTH 3acO0M BHBC/CHHA 1
JNOKyMeHTaililo 6a3 sHaHb y cepemoBHLL rineprekcry. Web-cropinka
3HaXOMUThes 3a aapecoro http://vvv.com/ai/
Texuonoris Semp-T moegHye KOMIUIEKC 3acobiB i MeTomiB
HOAaHHA it 00pOOKH 3HAHB, IKMH MICTHTE:
®  BHCOKOpIBHEBI 3aCO0H 3aBJaHHA CEMAHTHKH 00 €KTIB Npe-
MerHoi o6aacti nuixoM crenugikanii oOMexeHb Ha 3Ha-
YeHHs IXHIX ITapaMeTpiB i IOKaJbHUX IPABHI BUCHOBKY,

e iepapxiuHy CEMaHTHYHY Mepexy 3 OOyMOBICHMMH Blac-
THBOCTSMH BIJHOCHH;

e amapar mus pobOTH 3 HETOYHO 3aIaHMMH (HEIICBHMMH)

3HAYCHHSMH YHCIIOBUX, CHMBOJIBHUX | MHOXKHHHMX THUIIIB;

e IMHAMIYHI THIIH JAHHX;

e PpO3BHHYTHIi amapaT MPONYKIiHHHX MpaBMa i3 JBOMA

piBHAMH 3ac00IB JMHAMITHOTO KEpyBaHHS;

e 3aco0u remepaiiii i nepeBipKu rinores;

e 00’ektHy Tpadiky ¥ BHCOKODIBHEBI 3acOOM CTBOPEHHS

KOPUCTYBAIbHUIIBKUX iHTEp(EHCiB;

e BisyanbHwmii iHTepdeiic po3pobaroBayda.

Semp-T Mae yHiBepcanbHHMH XapakTep i MOXE BMKOPHCTOBY-
BaTHCA Y pisHUX cepax, Ae NoTpibeH onmc CKIagHHX 3a CTPYKTYpOIO i
CEMaHTHKO mpeaMerHux obnacreit [35]. Semp-T npupoano noexmye
norigHUii BUCHOBOK I OOYMCIIEHHA HAll HETOYHO 3a[aHMMM TapaMer-
pamy, 1o 3abe3nedye il epeKTHBHE 3aCTOCYBAHHS B TAKMX TaTy3siX:

e ©eKCIIEPTHI CHCTEMM Ta ixXHi mnpoGreMHO-OpieHTOBaHi

00OIOHKH; _

® iHTeNeKTyalbHi 6a3u NaHUX 1 3HAHB;
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®  CKJIAJIHI JJarHOCTUYHI CHCTEMH;

® CHCTEMH IUIAHYBAHHA U NIPUHHATTA pillieHb;

e MOJETIOBAHHA MPOLECIB Y TexHili, ekonomiui, Giomorii i

COLL10JIOT I
® IHTENEKTYalbHI CHCTEMH KEPYBAHHA CKIAZHHMH 06 €KTa-
MH, 30Kpema poboramu;

e KOMI'IOTEPHA IIATPUMKA HAaBYAJBHUX KYpCiB: IITY4HHIH

iHTenekT, iMKeHepid 3HaHb TOMWO.

Texnonoris Semp-T opieHTOBaHa Ha KOHCTPYKTOPA IHTENEKTY-
alpHHUX cucteM. 3abe3nevye 3mayde MiZBUILEHHS sKOCTI # GaraTo-
pa3oBe CKOpOYEHHS TPyHO3aTpaT i 4ac CTBOPEHHS CKAAJHMX
cucreM 0OpoOKM 3HaHE.

4.5. MoBun npeacTaBneHHA 3HaHb

NETL. Ilintpumye MOMIMBICTL CIBOpeHHS W 00poOku  Bip-
TyajbHUX KOIMIil [OOBUILHO BEMKOrO 1 CKIANHOrO (parMeHta Cemaii-
TiyHOT Mepexi. LI xonil ycnaaKoByioTh NOBHI CTPYKTYpH CKONIHOBAHUX
OMMCIB, 30KpPeMa BC1 YaCTUMHY, CIICMEHTHU 1 BHYTDILIHI 3B’ 13Ku.

OWL. 1i 0CHOBHOIO BNACTHBICTIO € NiAXiA A0 CEMAaHTHYHMX
MEpPEeX, L0 NITPHMYE TAKCOHOMIIO TIOHATH 3 KOHKPETH3AICIO 1IOHSATL
1 THYYKHM MEXaHI3MOM CHAJKYBaHHA BIACTWMBOCTCH. YcCi 3HaHMS
MICTATBCSA B €IMHIHA, BENMKIA, YHIDIKOBaHIN 6a3i 3HaHE, PO3IMUPCHIN
nsabopaMu BOYIOBaHMX NpoOrpaM MAamIMHHMM KOJOM 1 Mool Jlicn i
HOB'3aHUMH 3 HUMH CTPYKTYPAMH JIAHHX.

RLL. 3aci6 mae kopHcryBauy 3MOry 3aaBaTM CBOK MOBY
MPEACTABIEHHS NPEIMETHAX 3HaHb, BHOMpATH KOHKpETHUN HabIp
cnoco6iB NpeCTaBIeHHs, CTpaTerii CIaAKyBaHHA i CXEMH KEpyBaHHSL.
VY RLL Takox #onycKaerscs MPUKPIIEHHS MPOLEAYP 1 CIPYKTYP MOBH
Jlicnt 3arajkHOTO BHIY /10 CIOTIB (peHAMIB. 3ac00KM IMITPUMKH MICTATH
YIOCKOHAJIEHHMI PEIAKTOp, 3/IATHMH KOHTPOMIOBATH i CHHTAKCHC, i
CCMAHTHKY.
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SRL. OcHOBHI BIAaCTMBOCTI MOBH MICTATH: aBTOMATHYHI i BU3HA-
YeHi KOPHCTYBAdYeM BiIHOCHHY CIa/JKyBaHHS | MHOXKHHHI KOHTEKCTHI
3p’s3kM Mix ¢peiimamu. Hapmae Habip npuMITHBIB A1 BH3HAUCHHA
BiZHOCHH Ta IXHBOI CEMAHTHKM CHAJKyBaHHS, BpPaxOBYIOUM Iapa-
METpH, IO BHU3HAYAIOTH mpoueaypy mowyky (ana ii momudikaiii)
KEPOBAaHOIO CTPYKTYPOK cHaaKyBaHHA. 3 KOXHHMM ¢peiiMoM 4H
06'exroM-cxemoro B SRL MoxHa 3B'a3aTH 3HAHHA MeTapiBHA, TOOTO
3HaHHBs 0po Te, 5K SRL BUKOpHUCTOBYE IpeaMeTHI 3HaHHA. MHOXWHHI
KOHTEKCTH 3a06e3neuyloTh MIATPHUMKY KEPYBaHHs IEPErIsLAOM MoZe-
nei 1 MOXKJIMBICTH MIpKyBaHh B albTEPHATHBHHX CBiTax. [lianext
SRL, nasesaunii SRL/1.5.

UNIT PACKAGE. Ii ocHOBHa BiacTHBICTH HONAra€ B Op-
raizamii ¢pelimMiB y po3diIeHi CeMaHTH4YHI Mepexi. YOynoBaHui
MEXaHi3M BiIHOCHH y3arajbHEeHHS MATPUMY€E 1€papXiuHi CIPYKTYPH 3
jexitbkoma criocobamu cnagkyBanusi. UNIT PACKAGE Takox 3a6e3-
IeYye MEXaHi3MHU 31CTABJIEHHA 31 3pa3KOM 1 HIATPHMYE IPOLELYPH.

KRYPTON € MoBOI0 mpencTaBieHHS 3HaHb 3 BHKODMCTAHHAM
¢peiimiB; BiH TaKOX NATPUMYE METOIM IPEICTABICHHS, 3aCHOBaH1 Ha
norini. Jo ii OCHOBHHX BJIACTMBOCTEH BXOJSTh TEPMIHOMOrTIHMM
670K, 1O AoIoMarac BU3HAYuTH (peiimu i mepexi ¢peiimi, 1 610K
TBEPIDKEHD, 10 BUKOPUCTOBYE AOKAa3 TEOPEMH LUIAXOM PE30JIONil
st tpadiB 3 HeNpeqUKAaTHUMM 3B'S3KaMH JUisi BeAeHHs 0a3n jpaHHX
JIOTIYHMX TBEPKEHb MNpPo O00'€KTH, BHU3HAUCHWX 34 JOIIOMOIOK
¢peiimis. KRYPTON peanisoBanuit Ha INTERLISP-D.

4.6. IHXUHipUHr 6a3 3HaHb
AnA uineit MeHeAXKMEHTY Ha OCHOBI 3HaHb

dopMyBaHHA HOBHX CYCHUIBHHX 3HaHb (CYCHUIBHOI JyMKH,
HONMTY, IIPOMO3HUIiN) BCE TICHIMNE IIOB SI3YETHCA 3 BHKOPHCTAHHAM
iHnpopmanifinux Texuororii. HoBi TexHomorii NpHBOAATE 1O BAOCKOHA-
nexsst GOPM NIPEACTABICHHA 3HaHb. 3’fABIACTHCS AUMHAMIYHA KOMIIO-
HEHTa, SKa PO3IMPIOE BepOanbHi Ta Bi3yansHi GOPMHU HpeICTaBACHHA
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CTaTHYHMX 3HAHB. 3HAHHS CTAIOTH CTPYKTYPOBAaHMMH, JIETKO IHTEIpoO-
BaHMMU B iH(opMariifHi mporecH s KOMII IOTEPHOro OIIPaIjfoOBaHHs.

IIi npouecu ¢opMyBaHHS 3HAaHB JONOBHIOIOTH KIACHYHI —
HaOyTTA 3HAHL HA OCHOBI BIACHOrO JOCBiZY, OCOOHCTHX KOHTAKTIB, 3
JiTepaTypHUX Ta iHGOpMAaIifiHUX JDKEpEL.

PozBuToK iH(pOKOMYHIKaUiiHMX TEXHONOTiH CcTBOpIOE HOOpI
IepeqyMOBH DPO3IIMPEHHs cycninbHuX cdep BumBy 3HaHb. Cepen
IepeayMOB MOXKHA Ha3BaTH:

o ubepeHIialilo Ta CTPYKTYPYBaHHA 3HaHb B NIPEIMCETHHX

obnacrax (I10);

e rnobanizaniro NOMMPCHHS €AEKTPOHHUX IKepe/ 3HaHb;

e iHTeHcu(IKalil0 BUKOPUCTaHHA B cdepi Hayku, Bupob-

HHULTBA Ta HOCIYT.

O3HayeHi TEpEeNyMOBH CTUMYIIOBAIM MOABY TaKHX HOBHX
(axTopiB BIUITMBY 3HaHb Ha iH(OpMATH3ALIIO CyCNIBCTBA:

1. IuTerpauis TeXHONOFiit NOKANBHOI i PO3MOiTEHOI 06pOOKH

3HaHb;
2. IlIBmakicte nepegaBanus 3HaHb Y (GOpMH Mojelneil 3HaHb
JUIA KOMIT IOTEPHOTO MOJaHHsA (BENMKA KUIBKICTh KOMYHiKa-
HIAHUX KaHANIB, 043K 3HAHb, CXOBMILA AAHKX);

3. Harpomamkenus i BUKOpHUCTaHHsA (aXOBUX 3HAHE y BHPOO-
HHYMX CCPEOBHILAX;

4. IlocuiieHHs coHiaJIbHOI poili 3HAHb SIK YAHHHKA Kap’€PHOro

pocry;

5. IlocuncHHs KOMEPLIAHO] POIIi 3HAHB;

6. 3Mina opicHTalli HAaBYANLHOI TPiaj¥: 3HAHHA —BMIHHI —

3HAHHS HA 3HAHHSI — BMIHHSA — BHKOPHCTAHHS.

®daktopn 1-3 € TexHonorivHMMH, Gakropu 4—6 — couiabHUMH
¢akTopaMH BIIIHBY 3HaHE Ha iHdoOpMaTH3aLlito cycninbeTBa [22].

MeHeKMeHT Ha OCHOBI 3HaHb — II€ MCTOJOJIOTIA KCpyBaHHA
POLECAMM HATPOMAIDKEHHS 1 BAKOPUCTaHHA cHeliafi30BaHHX 3HAHbL
3a JOMOMOroH IH(MOKOMYHIKAWIHHWX TeXHomorii. McHemKMEHT
3HaHb CHPIMOBAaHWI Ha €(EKTMBHE BHKOPHCTAHHS 3HAHB Y PI3HMX
cepax mOICbKOI AlsnbHOCTE [1].
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HarpomajkeHHs 3HaHb IO CKJIaIHI cHcTeMH Yy (opmi
pi3HOMaHITHUX MoZenell (MareMaTH4Hi, iMiTaIliiiHi, irpOBI, CIIEHAPHI)
CTHMY/IIOE PO3BHTOK MEHEDKMEHTY Ha OCHOBi 3HaHb. HasBmicTe Ta
HDOAbIIMH PO3BUTOK cucTeM (a3 JaHHX Ta 3HaHb (CXOBHMUIA JIAHUX Ta
IHTErpoBaHi CUCTEMH) A€ 3MOTY PO3IIMPHTH BUKOPHCTAHHS MOZECIEH
U 3agad oOpoOkM JMaHMX: indopMauiifHOro aHaji3y, PO3BUIKM Ta
NOIIYKY, MONENIOBAaHHS, cHpHse po3poOieHHI0O HOBHX iH(pOpMa-
MIHHUX TEXHONOTIH 1 cTaHIApTIB.

OcHoBHA IpodiaeMa CyMacHUX TEXHOJIOTIH moxaHHs 3HaAAL —
MOJaHHA 3HAHb PO MPOEKTH, TpobieMu, 3amadi y Qopmi, 3pydnii
Ui KopucryBada. Lle 3HaHHA He excrepra B TPamHLIHHOMY CEHCI, a
3HaHHA IV MEeHepKepa. YpaBliHHA 3HAHHAMY HeoOXTHE JuId 3afad
MpPOCKTYBaHHA HOBUX CHCTEM (Olepaiii, mOCIYT) Yy HOBMX CEpEAo-
BHIIAX Ta YMOBaxX 3acTocyBaHHi. I TyT 3HOBY NpHXOAATH Ha
JIOIIOMOTY eKcriepTHi Texaonorii Ta rexdonorii [I.

Yepes oOMEXEHICTh MIOACHKUX MOMUIIMBOCTEH BHYEPIHE BHIO-
OyBaHHJ 3HAHb Ha BEIWKHX MacHBaX OO €KTIB € HEMOXIHMBHM Oe3
3aCTOCYBaHHS clelialbHuX iH(opmaliiinux texHonorii. Ilpaknyno
3HaHHA BUIOOYBAIOTH AOKYMEHTYBaHHAM ((QOpMyBaHHSAM 1 3amHCy-
BaHHAM iH(}opMarii Ipo okpeMi MOHATTA 1 pobiemui cutyanii). Take
JOKYMEHTYBaHHS Ja€ 3MOTY IIiIKOM aBTOMAaTH3yBaTH (i3 3aCTOCYBaH-
HjM KOMIT'IOTEPHUX CHCTEM IOIIYKY B TEKCTaX) NpOLEC BUABICHHA
BIIOMUX ITOHATH 1 CHTyalil 3 MacHBIB i MOTOKIiB 00’€KTiB (Iporec
Kiracudixaiiii) i IepeTBOPUTH HEYNIOPAAKOBaHY KOJIEKILIO 3alMCiB HA
6a3y KOpIIOpaTUBHUX 3HAHB. ‘

4.7. HoBi HanpsiMK | TexHonorii
po3pobneHHA 6a3 3HaHb

OpuH i3 HOBMX MiAXOAIB A0 CTBOpEHHA 0a3 3HAHL CKCIIEPTHUX
CHCTEM Ofep>KaB Ha3By “BILIBIICHHA 3HaHb y 6azax mamwx” (knowledge
discovery in databases — KDD). Cporogni neii miaxim BBaxaroTh
HailfakTyanpHillmM. MeTomaM BMSBICHHA 3HAaHb, OPICHTOBAHHM Ha
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IIOIIYK 3aKOHOMIPHOCTEH y CTPYKTYpax eKCIEepUMEHTaNbHUX JaHHX,
IIPUCBSYEHO BEIMKY KUIbKICTh HAyKOBHX Mpallb, 1 IXHA KUIBKIiCTH
MOCTIiHHO 3pocTae [19].

Ilpouec KDD mepenbauae xinbka eranis. lle Harpomamkenns
CHpHX [JaHuX, [00Ip, MiJroToBKa, [IEPETBOPEHHSA JAHMX, MOILYK
3aKOHOMIPDHOCTEH Y JAaHUX, OL{IHIOBAHHA, Y3araJIbHEHHS 1 CTPYKTYpY-
BaHHA 3HAH/JICHUX 3aKOHOMIDHOCTEH.

Cnenudika cy4yacHMX BHMOr 10 OOpOGKM JaHMX 3 METO
BUABJICHHA 3HaHb € TaKOIO:

e Jlani MaoTh HeoOMexeHuit 06car;

e Jlani € pisHOpinHUMH (KiNbKICHMMM, SKICHHUMM, KAaTero-

plajlbHUMH);

e PesynbraTd moBuHHI 6YTH KOHKpPETHI 1 3p03yMiii;

e IncrpymeHTH Ansa oOpoOku “cupux” HaHHUX DOBHHHI OyTh

[IPOCTHMN Y BUKOPUCTAHHI.

OcHoBHI 3aco0n, 10 33/I0BOJNILHAIOTL MIEPEPAXOBAHI BUMOCH,
Hanexats 10 obnacti rexHonoriii Data Mining (po3konkuy gaHux).

Cucrema intenextyansoro ananisy aanux CONFOR (CONcept
FORmation), 1m0 3naTHa mpaioBati 3 BEJIMKMMH 00CATaMM BXIIHMX
JaHMX B yMOBax 3arpo3u “iHdopMauidAHoro BuOyXy”, HpU3HaueHa yis
po3B’a3aHHA 3a/1a4 BUBEICHHS 3aKOHOMIPHOCTEH, Kiacudikauii, martoc-
THKH Ta IIPOrHO3YBaHHA. Y CIIBPOOITHUIITBI 3 POCIHCBKUMHE Ta AMEPHKAH-
CHKMMH BYCHHMH 3 BUKOPUCTAHHSM Lii€] cuctemu 6yI1o 3pobneno jaexinbka
THCSTY BUCOKOTOYHHMX IIPOTHO3IB Y XiMil Ta MaTepiaio3HaBCTBi [9].

ArenTHi TexHonorii. [IepcuCKTHBHIM CHOrOIHI BBAXKAECTHCS 3aCTO-
CYBaHHS IHTEJIEKTYATBHUX [OMIYHHKIB JUI BUKOHAHHA OIICPAUil IOnIyKy
# 36upanns indopmaii B Intepaeri. Hoi nokonisHs iHTeTEKTyanbHUX
ABTOHOMHMX AareHTIB 3/IaTHI CAMOHABHATHCS, e(EeKTHBHO B3AEMOJIIATH
OZMH 3 OJHUM 1 IIPOSIBILITH TICBHY CAMOCTIHHICTD ITI1 9ac CIIUIKYBaHHs 13
KITIEHTOM.

Ilikapuii HanpsM B 00nacTi ABTOHOMHHMX ArCHTIB HApPOOMBCH 3
poseuTtkoM Mo XML. Ha jioro ocHOBI ceoromni ctBoprororscs XML-
areHTH, 37aTHI 3a 3alMTOM HAJABATH iH(OPMALIIO 3 JOBUIBHEX MKEpe
JIAHHX.
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ATEHTH MOXYTh 3aCTOCOBYBaTH Oy/Ib-SKYy JOCTYIHY MOBY CLIEHA-
piis (abo cmemiansHo pospoGmennii XMLScript), a Ttakox CGI-
IOPOrpaMH — 3aJIKHO BiJi MOXIHBOCTEH cepBepa, Ha SAKOMY BOHHM
BHKOHYIOTBCH. XML-arentu nuire oOMIHIOIOTHCA MOBIIOMIEHHAMH H
JaHHMH 3 iHMMH areHtamd 3a gonomoroio HTTP-zanutie, nio gae
3MOry CTBOPIOBATH K 3aBrOJHO CKIaJHI CIPYKTYPH aBTOMATHYHOTO
30epiraHss i KepyBaHHs JAHHMHL

Soncexuii npoexkr ICOT Oye 3acHOBaHUH K LIEHTPaIbHA
HAYKOBO-JIOC/TITHHIBKA  J1aboparopiss MpoeKTy I'ATOro  IOKOMIHHA
obuncmoBabEMX cucreM [25]. ICOT cxonnenTpyBaBca Ha po3pobnexHi
MOB 1 anapaTHOro 3abesnedeHHs JUpl NMapaleIbHOro JOTi9HOro nporpa-
MYBaHHA.

3rigo 13 pamniM Gauennsm ICOT, obuucmosanbBa cucTema
[’SITOr0 DOKOJIHHS BII3HAYAETHCA 30CCPEPKEHICTIO HA BUPILIEHH] ITPob-
7eM i BUBEIEHHS; YIIPaBIiHHI 0a3 3HaHD 1 IHTENEKTYAIBHUX HTEpdeiicax.
Panni ICOT ~ gokymeHTH nepenbaqaloTs TpUPIBHEBY CHCTEMY. B ocnoBy
IIOKJIa/IEHO PiReHb A1A cucteM 0a3 3HaHB, DO MICTATH anapaTHe 3abesre-
YeHHs /1A NapaNe/IbHOIO YIIpaBIiHHA 6a3aMH aHuX i mporpamue 3abes-
HOeYeHHA i1 yrnpaBmiHHA Oaszamu 3HaHb. Ljo cucTeMy ysBIBUIM AK Ma-
My 6a3u nanux 3 Mictkictio Big 100 o 1000 I', 3xaTHOO 3HakTH 623y
3HAHB, 1110 BUMATAIOTHCSA JIisl BIIMOBI/IL HA MUTAHHS 33 JEKIIbKA CeKyH/T.

KoHTponbHi 3anuTaHHsA

MpoananisyiTe knacudikallito ekcnepTHMX 3adaq.
MpoaHanisyite amicT 3agadi NPOrHo3y.

MoscHiTo a3micT 3agadi giarHoOCTYKN.

MosicHiTe 3MicT 3aAaqi HaB4aHHs.

Mpoaxanisyitte amicT 3agadi NpoeKTyBaHHA KOHIrypaLiil.
HaspiTb ¢hakTopm BNnMBY 3HaHb Ha iHthopMaTUaaLlilo cycninekCTea.
HaeegiTe npuknaan cuctem imxeHepii aHaHb.

HagsegiTb npyxragm mMoB itbkeHepii 3HaHb.
Mpoaxanisyitte Hosi nigxoan Ao HabyTTa 3HaHb.
MOSACHITL NPUHLUMN MEHEMKMEHTY HA OCHOBI 3HaHb.
MpoaHanisyiite uini npoekty ICOT.

TR0 Noo RGN

- O
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Po3pin 5
METOAW | AMTOPUTMU NOLUYKY PO3B’A3KIB
OnNA EKCNEPTHUX 3A0AY

5.1. Knacudikauis metogiB i anropurmiB

IcHyi09i MeroaH po3B’A3aHHs €KCIIEPTHUX 33734 MOXKHA YMOB-
HO Knacu(iKyBaTH 3a BHJIaMH 33/a4 TaK:

e METOM NOILYKY /i 33329 HEBEIHMKOI BUMIPHOCTI; MOICAL

3ajadl MICTATh TOYHI 1 NOBHI JaHi;
e MeToa¥ NOIYKY I8 3aa4 BEAMKOI BUMIPHOCTI, 5Kl
JONYCKAIOTh 1€PAPXIYHY CTPYKTYPY 3a CIPYKTYPHMMM uu
G YHKIIOHAIBHUMH O3HAKAMH;

e  METoAM NOMIYKY 3a HAABHOCTI HCTOYHMX 1 HEIOBHMX JIAHUX
B MOJICHI;

e METOAM MOLIYKY 3 KOMOIHYBaHHAM MOJENEH, mpU3HAUCHI
s poboru 3 00nacTaMu, JUIS aJeKBATHOIO ONMUCY SKMX
HEAOCTATHLO OJHIET MOJENi.

34acTocyBaHHA METOAIB MOXe Oy KOMOIHOBaHUM s PO3B’si-
3aHHA 3434, CKIQJHICTh SKHX 3POCTA€ OJHOYACHO 3a AEKIIbKOMA
NIapaMeTpaMH.

st 3apag 3 HEUITKUMM JaHUMH METOIH TIOLEYKY PO3PI3HAIOTH 34
CXeMaMH YpaxyBaHHs HEBM3HAYEHOCT1 Ta HCYITKOCTI B MOJIE/ISX 3HAHbD!

e MEroJd IONIyKy 3 OOYMCIIeHHSMHM H4 OCHOBI KOe(illiEHTIB

BH3HAYCHOCTI,
e METO/M NOINYKY 3 HCHITKUM BUBCACHHSM HA OCHOBI HEWiT-
KOI JIOT'IKH;

e KOMOiIHOBaHi MCTOIH.

HalimomwupeHimuM AnS [OIMIYKOBHX MCTO/MIB €  JIOKAJbHI
IIOIIYKOBI Iporienypd. BoHu pospobieni s nouupeHnx Crpykryp
JaHUX, TaKUX AK CIMCKH, MacuBHM, AepeBa, ¢aiimu i3 crenianbHOIO
oprasizami€lo 3HaHb. baraTo JOKaNBHMX Ipouexyp MaioTh nobpe
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TeopeTHdHe O0IPYHTYBAaHHA, TOMY 1X BUKOPUCTAHHA € 3aKOHOMIPHUM.
Ho Takux mponenyp Hanexarb:

®  [IMKJIH 3 JOTIYHUMH YMOBaMH;

®  peKypCHBHHMII IOIYK (CIIUCKH, AEPEBa);

® TIOHIYK 3 IOBEPHEHHAM — OEKTPEKIHT;

e [OIIYK 3a JOIIOMOIOI0 KIIIOUOBHX CIIB;

® [OIYK B I'ilIEPTEKCTi.

BinbmicTh mUX mpoileayp peaiizoBaHO B 00’€KTHO-OpIEHTOBa-
HAX MOBAax MPOrpaMyBaHHA, MOBaxX JIOTYHOrO Ta (QYHKIIHHOrO
[IpOrpaMyBaHHS.

Anropurmu
NOLUYKY HA OCHOBI
HPOAYKIiHHMX npaBui

o =
Kepyioui Kepyroui Kepyroui
HARPAMOM nocnidosHicmio cxemoro
06x00y mepeoxci nOWyKy 6 mepexci dexomnozuyii
npaeun npagun 3adavi
Y v 12
Hpsmuit nomyk [MocninoBHwit Yrnub ||
3BOpOTHHI MOMIYK ITocninoBnwi, i3 Viup
XPOHOJOTITHUM
- - TIOBEPHCHHSAM KombinoBaHuii l
KoM6inoBanmif, Ha
OCHOBI1 IPAMOTo i . .. .
ip MocnigoBamii, i3 Espucrunynuii
3BOPOTHOTO
MOBEPHEHHSM 33
HOHIYKY
3aNeKHOCTAMH

Puc. 5.1. Knacughixayis anzopummis nowyKy po3e ‘askie
O excnepmuux 3a0ay -
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s MpOKOro Kiacy eKCHIEepTHHX 3aiay JOIMyCTUMOIO € JCKOM-
No3MILis 3aadi Ha npoMikHi cranu-migsanadl. Ile 3amadi miarHocTHKH,
IJIaHyBaHHA, IIpOeKTyBaHHs. IIpolec JEKOMITO3UIIIT MOXKe IOPODKYBaTH
pisHi popmu 1imzanay. Y pasi HesaleXHUX 1ia3afay M JeKOMIO3UIT
MOJIENb eKCTIepTHOT 3a1a4i Mae hopMy JiepeBa (mepeB). [l 3B’ s13aHUX —
bopmy Mmepexi. [ Takux 3a4ad HaRIONIMPEHINIAM € 3aCTOCYBAaHHA
Mojenell 3HaHb Ha OCHOBI ITPOAYKIIHHMX IIPaBHIL.

B EC BHKOPHCTOBYIOTBCS Taki METOAM MOIIYKY, B AKHX IOIaT-
KOBHH CTaH 3afadi TeEpeTBOPIOETBCS Ha KIiHIEBUIl 3a JOIOMOTOIO
JIAHIIOTa PO3B’A3KIB, 110 OYAYIOTHCS HAa OCHOBI aHANi3y BIAIIOBIAHOL
Mozeni 3HaHb. Meroau po3B’sA3yBaHHsA 3a7ad 3BOJATHCA IEPEBAXKHO
JO TaKMX [iif, K MOIMIYK 32 3pa3KOM, JOITYHE BUBCHCHHA, IOMIYK 3
BHOOPOM anbTCPHATHBHUX NDIAXIB T ITOBEPHEHHSIM.

BaramsHy Knacudixaiito aropurmie nowyky it EC 3 mogensiMu
3HaHp Ha OCHOBI TpaBHII NoaHo Ha puc. 5.1. Knacuikamiro BuxoHaHo
Ha ocrosi nauux 3 [7, 11]. Tlogani va puc. 5.1 nepia i apyra rpyna
AJITOPHTMIB BUKOHYIOTH JIOKAIBHHH MOMIYK Y MEPEXi MpaBUIL

Tpers rpyna npu3HadeHa As 3arajbHOi OpraHi3alii HOHIYKY
pO3B’A3KiB €KCIIEPTHOI 3a4aui.

5.2. AnroputMu nokansHoOro Nowyky
B Mepexi npaBun

[IpoxykuiiiHi CHCTEMH HPALOIOTH 33 MPUHUMIIOM Bepudikamii
rinoresu, sKka [OBMHHA IiATBCPUKYBATHCH, YTOYHIOBATHCH 460
BIIKMATHCH CYKYMHICTHO TIpaBuiL. TIponec noBeaeH s TioTe3n MoXe
NOPOKYBATH ULIIXH MPoMiKHUX BHCHOBKIB. B EC nacto BuKopHcTo-
BYIOTb JiBa THIIH LUIAXIB IOOYOBH BUCHOBKIB: TIPAMHIi 1 3BOPOTHMHE.
PosrnsiHeMo NocimoBHO iX HOOYROBY.

Tpsimuti winax o3Hadae TOWYK Bif ¢akTiB 1o TiNoTesd, Ky
BOHM MiATBEP/UKYIOTH. 1e nomyk, KepoBaHHit JaHMMH.

36opomnuil uinAx 0O3HAYAE BUCYHCHHS [IIIOTE3H, a 11OTIM TONIyK
MiITBEPIKYBAILHUX (akTiB (yMOB), NOYMHAIOUH 3 HaHOMMKIMX
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piBHIB 1 3aKiHgytouu Hafmwkuumu. Ile momyk, xeposaHuil npuum-
Hamu abo ymoBaMM BHHMKHeHHs momil. IIpoimoctpyemo o6HaBa
HOIIYKH 3 MOrIALY MOXIHBOTO JIANory Ha IPHKIaAl MOJENI i3 TPhOX
OpaBH Wid JOBEACHHSA Wi (Timotesu) Z. CxeMy 06’ c IHAHHS [IPaBIT
B MEpeXy JIA TIOIYKy II0Ka3aHo Ha puc. 5.2.

A D

B

Puc. 5.2. Mepesica danux ona inocmpayii nowyxy

Ilpamudi wnsax NonIyKy BUOHpaeThCs y Takui cocio:
s (akr A peanisye nojuiro D;
e ictuHHICTE QakriB (Homii) D i C peanizye nmogiro F;
e icrunnicts nofil F i B miaTBepmkye rinoresy Z.
3eopommuii winAx NOUTyKY BUOHpA€EThCA TaK:
®  BHCIIOBIIOETHCA HAABHICTE I'iOTE3H Z;
® movaToK il MiATBEpIPKEHHS KpiM ¢dakTy B BHMarac min-
TBEpIKEeHHA F;
e 1nepeBipiaeTbes HagBHICTE Qaxty C i HeoOXimuicTs Imim-
TBEPIKCHHS D, M0 BHKOHYEThCA HasBHICTIO dakTy A.
BiaMmiHiCTE MK 060Ma NUIIXaMH MOIATace y 3MiHI MOCIHi0B-
HOCTi 00pobkm rimore3 i panux. B mporpamuiit peanizanii Mepexi
NpaBWl 3aJaloThCA Pi3HI TOYKM BXOXY Y BIINIOBIAHWI amroput™
noiryky. B npuHnuni BHCHOBOK MOXke MiATBEIKYBATHCh He BCiMa, a
9acTHHOK (axtiB. KoMbiHauil GakTiB TaKoXK MOXYTh OYTH pi3HHMH.
KomGinosanuii nowyk o6’eHye 3BOPOTHIHM MOIIYK BiX BHXin-
HOro CTaHy i IpsMuii TOMIYK Bim KiHIeBoro crany. Takuif mouryk
3aCTOCOBYIOTH I JIOKAJIBHOI MeEpexi, fKa MICTHTH NpaBuia 3 je-
KUIbKOMa ITPOMDKHMME BUCHOBKaMH ISt TBEPPKEHHS TIIOTERN.
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Ob6aacmi 3acmocysanus. Bubip anropuiMmy 3amnexKuTh BIj
3agauyi. SIKOIO MOYATKOBMX CTaHiB (rimore3) mano, a JasHux € Garato,
TO BUKOPUCTOBYIOTH HpsAMuii noinyK. Takuii noiyk 3acTOCOBYIOTh B
3a/a4ax JiarHOCTUKH.
SIkuio € GaraTo MOYaTKOBMX TINOTE3, TO BUKOPHCTAHHS 3BOPOT-
HOTO NOLIYKY MOxe 6yrn 6iisi edexrurauM. Moro wacto 3acroco-
BYIOTH B 3aavuax ruianyeanns. KomOinoBaunii nonryk Mmoxe o6’eaHy-
BAaTU IiepeBaru 000X METO/IB.
PosrnsiHyTi anropaTMn nouHHI 3abe3redyBaTH BUKOHAHHSA
TAKMX YMOB:
® aNropuTMM [OBMHHI OPALIOBATH B YMOBaX HENOBHOI
i opMaLii;

® [OCHZOBHICTH 1 KINBKICTb 3aIMTIB Nijl 4ac IOLLYKY Mae
OyTH ONTUMAIBHOIO 33 KPHTEPIAMH LUBMAKOCTI OJEPKAHHS
pe3yNBTATY.

OnRicl0 3 MOXIMBHX CTpaTerii s onTuMmizauil 3anuTis ¢
CTpareris OJIEPXKAHHs HAcAMIEpe] KOHTEKCTHOI 1HpOpMalii, o
narBepokye abo copocTroBye HANIMOBIPHIMUN Ha LeH MOMCHT
NIONLYKY pe3y/ibTart.

Ionepenyi anropyT™My peanizyoTh HOCHIA0BHUIA NOUIYK 3 MOX-
nuBEM mepeGOpoM BCix po3’s3kiB y mepeki npasun. Ll anroputmu
MOXYTh OyTH BJIOCKOHAJECHI 3a PAXYHOK KEPYBaHHSA HOCNILOBHICTIO
NOIIYKY B Mepexi mnpasun. MoaudikoBapuM BapianToOM € MCTOJ
crpob i MOMKJIOK 3 TIOBEPHEHHAM 0O MPOMDKHHX cTaHIB. Taka mojan-
¢iKamnis Ha3UBAETHCA XPOHOJIONTYHUM OSKIPEKIHIOM-II0BCPHEHHSIM /10
OCTaHHBOI 34 YacOM BEPIUMHH PO3ranyXeHHs JicpeBa nowyky. [licas
[IOBEpHEHHS BUOMPAIOTH HOBHH IITAX.

IHmo MoAMOIKAIIE € METO) 3 1I0BEPHEHHAM 34 3aJ1eXKII0C-
TAMU. B HEOMY aHanizyeTscs 1HGOPMaLis: PO 3aCTOCOBAHI HA ILTAXY
NOLIYKY IipaBmia; npo ixui BucHoBKy. ITicns noBepHeHHS HA HOBOMY
HUIAXY BiIKMJAIOTHCH MOMMIIKOBI Aii. Bekrpekinr 3a 3anexHocTaMu
MOXK€ [IONOBHIOBATHCH BIJCIKAHHAM AallbTEPHATUB UL 3BYXKCHHSI
npocropy nomyky. [Ipoieaypa GeKTpeKiHry € peanizoBaHa y MoBax
nporpamysangs [Iponor, LISP.
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5.3. Anroputmu KepyBaHHS NOLYKOM
Ha OCHOBI AeKoOMMNo3uLiT 3agavi

Ili anropuTMH HaJeXaTh OO KEPYKOUYHX 3arajlbHOK CIpa-
Teri€l0 NOLIYKY PO3B’A3KY 3aJadi.

BoHy BH3Ha4aI0Th IIpaBuiIa 06X0RY BCIX CTaHIB JEKOMIIO3HLIT
eKcrepTHoi 3azaul. B poui nokanpHMX Hpoueayp MOXYTb BHKO-
PHCTOBYBaTHCh ayiropuTMH nepmoi rpynu. Ilpuxiamm cxem momyky
oJjaHo Ha puc. 5.3.

COR | -

\\//

5T 6|

Puc. 5.3. Cxemu nowyxy 6 mepeoici Oanux excnepmHoi 3adavqi:
a — nowyk yenub, 6 — nowyx yuup

V peamprax EC, mo MICTATH THCAYI NPAaBHII, YHCIIO IPOAYKILiH
JJIA MATPHMKH aqrOpUTIMy AEKOMNO3MLIT € BigmocHo mane. OpHak
BOHO BH3Hayae edexTHBHICTH pobotu EC 3aranom.
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5.4. AnropuTMu NOLLYKY Ha OCHOBI NNaHyBaHHA
obuucnoBanLHUX npouecis

Anzopumm nowyky Ha ocHosi uepzu 3aoau. lle anroputm
IPONEAYPHOro THHY. B airoput™mi icHye HEXpOHONOITYHHUI GeKkTpe-
KiHr, OI0 Bigcikae He TiNbKH DPOSISAYBaHY ajdbTEPHATUBY, ale i
YacTHHY BHBeAEHHS a0 nurixy B Mozeni I/ABO rpady.

OCHOBHOIO JIOTYHOIO OJHHMIICI0 BHKOHYBaHOI Iii B cucTeMi €
3ajJada. 3ajadi NOPOIKYIOThCA Il Yac aKruBizamii ¢peiiMmy abo
PO3B’A3yBaHOIO B TOTOYHUI MOMEHT 3aaaudcto. OpHodacHo Moxe Gy-
TH iHINIHOBaHO AEKUIbKA 3amad. i KepyBaHHA IPOLCCOM BHKOPHC-
TOBYETHCA depra 3ajad Ha OCHOBi creka. I'eHepaiis HOBHX 3aja4 i3
MOTOYHO{ 3ajadi CYIPOBODKYEThCA 3aMiHOW ii B 4ep3i HOBUMHM
3aJagaMH 3TiJHO i3 pO3MOALIOM MpoOIeMH Ha miA3anayi.

MoxuniBo i BUKIACTH aKTWBI30BaHI (TeHepoBaHi) 3azadyi. Bonu
CTAlOThH B Y€pry Iepeji aKTHBHOIO Ha TIEBHHI MOMEHT 3ajjadefo. AITOpHTM
MOIIYKY 3yNHHAE HOTOYHY 3aiady i 3amyckae ponasi 3agaqi. (Ile coe-
pizHa BcTaBka anbTepHatuB). Po3B’s3aHi 3aa4i BUIATLSIOTECS 3 YEPIH.

Anzopumm Kepysanna. llondrac y nigTpuMil AUCIMIDLHM
00poOKM yeprd 3amay i momaBaHHI Ha OOpOOKY KOHKpETHHMX 3ajiad.
3agaui po3B’A3yI0Thb 3a BIANOBITHMMH TIpaBUiaMu abo IponexypaM,
10 MpHeIHaHI J0 akTuBHOro ¢peiimy. Ilponenypn dpeiimy Moxyrsb
aKTWUBI3yBaTH HOBI 3agavi-pperimu. Po3R’s3yBaHHS 3aKIHIYETHCH,
KOIIM 4epra 3a1ad € MOpPOKHBOIO.

Ilpasuna o6pobxu uepzu

ITl. Sxkmo 4Yepra MOpPOXKHA i IOYHMHAETHCH aHANI3, TO AKTH-
BI3yBaTH IOYAaTKOBUM (peiim.

IM2. fAxmo wepra HenmopoXHA 1 JOORaHO HOBY 3ajzady, TO
aKTUBI3yBatTH ii pO3B’A30K.

I13. SIxuro yepra HEMOPOXKHA i PO3B’A3aHO MOTOYHY 3a/avy, TO
BHJAIMTH ii 3 YEpry.

[14 Sxmio po3s’s3aHHA 3ajadi NepepBaHe, TO iHiliroBaTH il
pO3B’A3aHHA 3HOBY.
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I15. Sxmo 3reéHepoBani HOBI 3ajadi MOTOYHUM -GpeiiMOM, TO
IIOMICTHTH X y TIOYaTOK YeprHu.

I16. SAAxmo gepra MOpoKH, TO 3AKIHINTH PaXyHOK.

MoxmuBi xopekmii npaswi. Ilpasuno 5; SIkuio 3reHepoBaHi
HOB1 3a7ad4i, TO 3yNWHUTH IIOTOYHY, OLIHHUTH 3a IEBHUM KpUTepieM
HOBI 33/1a4i, MOMICTUTH iX y 4epry 3rimHo 3 oniakamu. KpurepianbHi
OLIHKHM JAXOTh 3MOTY BIIOPIKOBYBATH aKTHBI3allio 3a4a4 3 uepru abo
BHOPAAKYBATH 3acTOCyBaHHA mpaBui. OTie, alTOpUTM IOIIYKy Ha
OCHOBI YEPrM € aJrOpPUTMOM, MOOYAOBaHMM HAa OCHOBI IIPaBHII, i
HAJIEXUTH 0 2-1 TPYIH 3TiHO i3 CXeMO0 KiacHpikariif.

Anzopumm nowyky 3 OuHamivnum naanyeanuam oii. Taxuii
anroputM peanizoBaHo B cucreMi HEARASY. [l 116010 anroputMmy
3aCTOCOBYETBCS apXITEKTypa KEpYBaHHSA Ha OCHOBI JOIIKH OTOJOIICHb
(BCA). Ile moxe Oyru Tabnuus, auHamiuauii MacuB. [Iporpamno
JOIIKa OTOJIONIEHb MICTHTE: CTPYKTYpoBaHe mosie (061acTh) maM’saTi 1
MHOXHHY JOKepen 3HaHb (npouenyp). Lli mxepena € geknapaTHBHUMA
BITHOCHO &/IrOPHTMY IOLIYKY. J[OMIKY OrojomIeHb NOAUIAIOTH Ha JBI
JacTMHM: npobireMHy 1 KepiBHY. IlpoGneMHa dyacTHHa MICTHTH
HpPOMDKHI T OCTaTOYHI Pe3yNbTaTH PO3B’A3aHHA NMPUKIATHHX 3a7ad.
VY KepipHilf vacTMHI MicTUThCS iHdoOpMaNis Hpo HOCHIJOBHICTH
PO3B’A3aHHA 337ad Ta 3ac00HM iX po3s’ssamms. Ha mounti BRAinAoTE
II’Th 00NIacTe:

IIpobGaemu — omucy MpUKIAAHUX 1 KepIBHUX 3a/1ad4, AKi NOTPIOHO
posB’A3aTd. 3 KOKHOKO 3ajadelo OB SM3YIOTbCA HEOOXiTHI bKepena
3HaHb. Cepel] HUX 3371249 0HA € IOTOYHOIO Ha IICBHUH MOMEHT.

Crparerii — ne ruraHE po3B’s3aHHA 337a4 3 IIONEPENHBOTO
piBHA. JIji1 po3B’sa3aHHA OnHOI 3aa4i MOXKHAa BHKOPHCTOBYBATH Pi3Hi
cTparerii 3rigHo 3 MPiOPUTETOM Ta BaxkusicTio 3amad. [0 ocobnu-
BiCTH BUKOPHCTOBY€ aJITOPUTM YIIPaBIiHHSL

@®oxycm — MICTUTH JOKambHI 1N PO3B’A3aHHA 3ada4i. Ha
OCHOBi IHX ITCH aKTHBI3yIOThcsa NMOTpiOHI /oKepena 3HaHb. B HHX
3aIMCYIOTH iHOPMAILIiIO PO 3rafaHi Liti.
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TTonicu — MicTaTh iHGOpMaNio Ipo MaHyBaHHA 3aCTOCYBAHHA
JpKepen 3HaHb Ha OCHOBI 3aMMCIB IMOMEPEAHBOTO PIBHAL.

CnucKH — MICTATH JBa CIIHCKH Ha OCHOBI 3aITUCIB (OKYCY.

ANTOpUTM 3 AMHAMIYHUM IUIAHYBAaHHSM 33CTOCOBYETHCS WIS
MIaHyBaHHA [i poOOTOTEXHIYHMX CHCTEM Ta B CHCTEMax 3
BHMKOPUCTaHHSIM IIPOrpaMHUX areHTiB.

AnropHuTMy TOIIyKy pos3s’askiB B EC, iHTerpoBaHHX B CHCTEMH
HPOCKTYBaHHs CKIaJHUX 00’ €KTiB, JOKOPIHHO BiAPI3HAIOTLCH Bijl BUIIC-
onucanux. BOHH MOXYTH INIaHYBaTH OOYHCITIOBAILHI NPOLEXYPH Wit
PO3B’sI3aHHs JIOKAJIHUX 3a7lad, KepyBaTH IpoliecaMu 00poOKu JaHmXx.

KoHTponbHi 3anuTaHHA

—_

MpoaHanisyiiTe knacudikauiio MeTOAIB NOLWYKY 338 TUNaMKn 3apaq.
MpoaHanisyitTe knacudikauiio MeToAiB NOWYKY ANA 3a0aq 3
HETOYHUMW AaHUMW.

MosAcHITL NpAMKUIA METOR MOLLYKY.

MOACHITL 3BOPOTHWIA METOA NOLUYKY.

MpoaHanisyiTe nokasHi NOLWYKOBI ApoLeaypy.

MpoaHanisyinTe anropuT™ NOLUYKY Ha OCHOBI Yepry 3afaq.
MpoaHani3yitte anropuTM NnoLyky 3 ANHaMiYHUM raHyBaHHAM
nin.

MosAcHiTe 3MiCT AekoMmno3ulii ekcnepTHO! 3agaui.

Mpoakaniayitte obnacri 3acTocyBaHHA NPAMOIO i 3BOPOTHOIO
NOLUYKY.

10. TosACHITb NpU3HaYeHHs NoKaribHWX anropuTMiB Ha OCHOBI NPaBUI.

N N

© >

Bupasu

1. Po3pobuti mporpamy mia peanizanii alropHIMy HPIMOro
DOLIYKY JUIs 33/1a9i Knacuikamii THITy TpaHCHopTYy.

2. Po3pobumy nporpaMy i peaiisallii aJropurMy 3BOPOTHOrO
TIOLIYKY JUIA 3a8a9i Kiacuikalii THITY KOoMIT HoTepa.

3. Pospoburi nporpaMmy Juia peaiisaiiii ajiropuTMy Ha OCHOBI
Yepru 3azay.

4. Po3pobutn mporpaMy s peanizauii aJropuTMy Ha OCHOBI
aJFOPHTMY NOLIYKY 3 NMHAMIYHHM IINaHyBaHHsM IIOJIH.
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Po3pin 6
NMPOEKTYBAHHA EKCNEPTHUX CUCTEM

6.1. AHani3 uwinen i 3aaa4 npoeKTyBaHHA

IlpoekryBanns EC Mae cBoro cenudiky MopiBHAHO 3 MPOEKTY-
BaHHAM iHOMX TUMiB iHpopMaiiaux cucteM. Lle MoB’A3aHO HacaM-
DEpeA i3 CKIAfHOKI NPHPOAOIO CKCHEPTHHX 3afad, #AKi BaXKO
HOinaoTecsa popMainisanii, HASBHICTIO 9ITKHX 1 HEUITKUX JaHMX Y
MoJIeN 3a/adi, HeOOXIAHICTIO cTBOpeHHS §a3 3HAHb, AKI MOXYTh MaTH
PO3LONUIEHY CIPYKTYpy. [ BHpillleHHs 1HX mpobieM JOBOIMTHCA
3airydaTy ¢$axiBLiB piSHHX raly3ei.

V ramysi MeOVIIMHM Ta {HIMX NPUKIAJHHAX TaNy3six Oyno pos-
po6IeHO 3pa3KH IEPIIKMX EKCIEPTHUX CHCTEM, 31aTHHX MOJAENIOBAaTH
Hpolilec po3B’A3aHHs 6araTbox 3a/lad MEAUYHO] JiarHOCTHKH, POrHO-
sysasHA. e Taki cucremu, sk MYCIN, PROSPECTOR Ta in. [1].

Posrisremo apxiTekTypy Ta ¢yHKii koMonenT KiacuaHoi EC. Ha
puc. 6.1 nonaHo y3aralbHEHY apxiTeKTypy Ta GyHKUil eKcrepTHOl
cucremu (EC). Ckmanosi mHincucreMd IpH3HAYeHi WA PO3B’A3aHHA
TIOTOYHHX 33714, OB’ A3aHUX I3 MOMNIyKOM PO3B’S3KY EKCIIEPTHOI 3a/adi.
IxHe npusnadenHs Ta GYHKIH OMpaIbOBYBAMHCE TIPOTATOM TPHBAIONO
Yacy Ha OCHOBI JOCIIPKEHb Y Taly3i IITYYHOrO iHTeNeKTy. BOHH BXOIATH
IO CKJIaIy sIK eKCIIepHMeHTanpHKX 3paskiB EC, Tak 1 1o cxiamy o00oHOK,
CHCTEM HABYATBHOTO THILY, IHTEIPOBaHUX 3ac00iB IpoekTyBaHHg EC.

Hincucrema HAOYTTA 3HAHL PO3POOIIETHCS HAa OCHOBI po3riisi-
HYTOI BUIIE METONOJIONIT A CHCTeM irbkeHepil 3Haub. [IpHiHadeHa s
HanoBHeHHs 6a3u 3HaHb BIOBITHUMU JI0 3a/1a9i MOJCIAMH 3HAHE.

Hicucrema mosicHeHMs IpU3HadeHa A HAaJaHHS JOBIIKW 1PO
IPOLIEC BUBEJCHHS TOHIYKY PO3B’A3KIB VISl JIOKATbHUX Hif3ajad, CTPYyK-
TYpy 1 TMIIHM TIPaBHJL, 3aCTOCOBAHMX JJIs OIEpallil BUBCIACHHS, iHbopMartii
1po po3s’s3ysaHi 3aj1adi y nepHili EC. BHKOPHCTOBYIOTECS KOMIIOHEHTH
rpadiku Ims IOKA3y JEPeB PO3B’A3KIB yis MPABHJ BHBEICHHS, MOBHI

90

CHHTE3ATOPH JUIs MOSICHEHHA BUCHOBKIB. [13 noBiHHe HanammoByBaTHCh
HA THIO Mojenm 3Haub. KopHCTyBauy Hajaerbcs rpadiummii pemaxtop
TpaBIi, BUKOPHCTOBYBAHHI I MOYATKOBOTO BBEIEHHs MPOIyKLIH i
BHCHOBKIB PO3B’SI3KiB, 110 JatyTh IHXXEHEPY 3HAHb 3MOT'Y OPICHTYBaTHCA Y
B33€MOZi1 COTEHb 1 THCAY PaBUJL

Hiacncrema nabyrra
3HAHDL

TS e e gt s s et o

IMincucremMa nosicHenn
JJISL JIOFiYHHX BHBCACHDL

A

Hiacucrema Jsoriusoro BuBeienns
(Bupimysa4q npobiuem) —T

‘\.{‘(‘ S S i .-'.:':':LI i T e

4 Ilincucrema ynpasainns
043010 3HAHL

HWILOHD Jonrdamoxa ouaddarug

Bucuosky npo pozs’sizok
3apa4i

Puc. 6.1. 3azanrena apximexmypa EC

ITinenerema ynpapaiaaa B3 pospobasersca gna apox Tuiis
B3: KoMIinIOBaNbHOroO Ta IHTEPIPETYBAIBLHOrO THHIB. s mepuoro
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THIY KOMIIUIATOp MEPETBOPIOE ONMHC MOJEN], BUKOHAHMH 33 JOIMOMO- KepiBHI CIPYKTYpR-aNTOpHTMH, IN0 BH3HauaioTs apxirexrypy EC,

TOI0 CrienianbHuX mabnonis aG0 MOBH, Ha BHYTDIIHI CTPYKTYpH Aa- HalJOLINBHINT 71 pO3B’sS3aHHA ITCBHOT NPHKJIATHOI 3aAadi.
uux EC. Cucremnnii ananiz 06’€KTa NPOEKTYBAHHA — EKCIIEPTHOI CHCTEMH —
Jina ppyroro tuny KoMnoHeHTH B3 QOpMYIOTECA SK THIIOBI fla€ 3Mory HoOymyBaTH JepeBo HUIeH, AK€ MICTHTL I'ONOBHY Hilb Ta
cTpyKTYpH Ga3 panux (raGmuii, Gaitmy), OpieRTOBAH] Ha BIANOBIAHY HOTOYHI UL 3a71a4i IpoeKTyBaHHA. JlepeBo Linei moxaHo Ha pHC. 6.3,

TEXHONOTTI0 JOCTYIY 32 JONIOMOIOK) 3aIIHTIB.

Excrieptaa cucrema (EC) — ue chcrema 3 6a3010 3HaHb, ILO
OXOILUTIOE PI3HI ACTCKTH MPOLECy PO3B’A3aHHA EKCNEPTHHX 3a4ad.
Eramu pospobkm Takoi cucremu mogaso Ha puc. 6.2, Ila cxema
PO3POGKY € KITACHIHOIO /st GUIBIIOCT] CHCTEM, SKi BHKOPHCTOBYIOTH
Mozeni 1 6a3u 3HaHb.

po3pobiIeHHs
EC

i

et o L 1. Pospobnenna 2. Pospobnenns 3. Pospobnennn
TloGyzoBa moneni mpeametHoi o6aacri inmepgeiicy EC apximexmypu ma Gazu snans EC
@ynryivi EC
Auaniz i Knacubikauin l ' v
AEKOMIIO3NILiA MOHATD i { PospobuicHis Po3pobaenus
3amaui +— BiAHOWEHD pr)emynamm Ms neeii CTPYKTYp AAHHX
Bi3yaIhHHX :
e e e B Pt AT e i dopm nanux i nponecis Moaei 3HaHb
IlpoexTyBanns apxiTeKTypy Ta Qynxuii ¥ ¥
Hporpamysanns i Inrerpauin
TecryBauns I3 eaementis B3

~ Towyxosi . ba3a 3uaun
Puc. 6.3. epeso yinett niod wac npoexmyeanns EC

CTPYKTYpPH —

R S e S A A B e O 0 A e P e i A i A MR B 50 0

TlpoexryBanus 6a3u 3HaHb, inTepeiicy,

IMTorouHi Lini MICTATH HAa3BH JIOKAJILHUX 3a4a¥ npoektyBanHs EC
Ta BKa3yl0Tb MIOCHIOBHICTS iX BukoHaHHA. KoXHy 331a4y po3B sa3yroTh

Komnonent EC .

y Mexax BUOpaHol TEXHOJIOTIi Ta CEpENOBUILA IPOrPaMYyBaHHSL.

ITlin uac pospobaenus EC, 4K ImpaBuiao, BHKOPUCTOBYIOTH
) P

Puc. 6.2. Emanu pospoGrenns excnepmnoi cucmenmu KoHUEnniro “msuaxoro nporotuny” [5]. Cyre miel KoHNenuil nojdrae B
TOMY, 1[0 PO3po0OIIOBaYi HE HAMAraloThCsl Bidpasy 100y yBaTH KiHICBHH

Tipo6nema npoextysaman EC. 3apnanns npoekrysanns I13 nponykr. Ha noyaTtkoBoMy eramni BOHH CTBOPIOrOTH ITpotorril EC.

mis EC € takum: pospoGuTH CTPYKTYpH A3HEX MOACI 3HAaHb Ta Ilporornnu NOBHHHI 33JIOBONBHATH [Bi CyNEepEWIHBI BHMOTH: 3

onHOro 60Ky, BOHM NOBHHHI pO3B’A3yBaTH THIIOBI 33341, 4 3 JHITIOTrO — 9ac
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1 TPYZIOMICTKICTE IXHBOTO PO3pOOIIeH s MOBHHHI OYTH JIOCTATHLO HE3HAY-
Hi. Ile noTpibHO W1 cHEXpOHizaLil Hpolecy 30HpaHHs | HATArOHKEHHI
3HaHb (3/11iICHIOBAHOIO EKCIIEPTOM) i3 IporecoM BUOOPY MPOrpaMHUX
3ac00iB, 37AifCHIOBAHHMM IH)KEHEPOM 3a 3HAHHAMH 1 IPOTPaMIiCTOM.
Jlna 3a0BONEHHS 3a3HAYCHUX BHMOI IIiJl 4aC CTBOPEHHS MPOTOTHUITY
BHKOPHCTOBYIOTE Pi3HOMaHITHI 3acO0H, 110 PHCKOPIOIOTE IPOLIEC TIPOEK-
TYBaHHS.

Bupiimanery pons mig 9ac npaktuaHoro pospobnenns EC sinirpae
BHOIp Ak 3aranoM 3aco0iB mpoekryBanHs EC, Tax i IXHIX KOMIIOHEHT.
3anexHo BiX Hpu3HadeHHs 1 Bix wiacy 3ajay EC Moxke B3aeMOmisTa 3
pisHMMM THIIAMM 6a3 JaHHX i 3HaHb, 3 PI3HMMHM [DKEpEIaMH TIEPBUHHIX
cursaiis. 1]j nuranss norpebyrots ydacti y pospobnenni EC daxisriin
AK MIHIMYM JBOX piBHIB: ekcnepris ITO Ta mporpamicTis.

3apaui po3pobrmeHHs Takux koMmmoHeHT EC, sk 6a3u 3HaHb 1
aJTOPUTMY NOILYKY PO3B’A3KIB PO3IIITHYTO B 4-My i 5-My pozainax.

6.2. lNpoekTyBaHHsA iHTepdency

Hobpe cmpoexToBaHa iHTepdeiicHa KOMIOHEHTa, peai3oBaHa
3a JIOMOMOTOI0 CIIENiali3oBaHoi MOBH OIMCY O0’€KTIB 1 SBHI Iipen-
MeTHOI 00nacTi, IMiBHINYe e(EKTHBHICTh CHUIKYBAHHS SK B POKHMI
koHcynpTanii 3 EC, Tak i B pexuMi HanmoBHeHHA 6a3 3HaHbL | Haja-
TOIDKEHHSA MOAeNell 3HaHb.

Po3rnsHeMO OCHOBHI BHMOTHM OO CHCTEM HOJAHHSI 3HAHB 1 710
inTepdeiicy:

1. 'Jlng cucTeMaTH30BaHOTO KEPYBAHHS CKIAJMHUMH 3HAHHIMH
BENHKOTo 06cary 6aXaHOIO € opraHizalfis 3HaHb Ha OCHOBI
KOHHENTyaIbHUX 006’ €KTiB.

2. 3 Meroroo 30UTBIICHHA THYYKOCTI CHCTEMH JOLINBHHM €
KOMOIHYBaHHs NEKTapaTUBHUX i NPOLEAYPHHUX 3HAHB UL
OIIMCY HOB’S3aHUX 3 HUMHM KOHIENTYaIbHUX 00’ €XTiB.

3. Ockinbkn 06’¢kT 3a3BHYaii Mae iepapxidHy CTPYKTYPY,
IOB’s3aHY 3 AEIKUM CTyIleHeM abCTpaKiil, TO I NOJaHHS
3HaHb BapTO 3aCTOCOBYBATH i€papXidHi CTPYKTYPH JaHHX.
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4. Tlig yac po3B’si3aHHS CKJIAJHMX 33]a4 YBa)KAIOTh, L0 Pi3Hi
CTaHM BHBE/ICHHS BHCHOBKIB 3aCTOCOBYHOTHCA B KOMOI-
HAIAX BiAMOBiAHO Jo curyauil. ToMy nma momaHHS 3HAHB
HeoOXifHi GpyHKIii, BpaxoByOdi 110 06CTaBHHY.
CTBOpEHHs CKIAJHUX CHCTEM, 3aCHOBaHMX Ha 3HAHHIX, € Oara-
TO B YoMy emmipuuHum nponecoM. [Iuroma Bara mponecis Haia-
FOUKEHHS U JOBEJEHHS CHCTEMH 10 HOTpiGHOro piBHA BIpOrigHOCTI
BHCHOBKIB II€peBUINye BHTPATH HA OMMC i yBeAEHHA Mogeni (mpu-
HAWMH] B Tifl YaCTHHI, IO B3a€MOJI€ i3 CEPeIOBHILIEM PO3POBICHH:).
HanaromxeHHs CKIaHMX MOAENEH € HUISXOoM npol i HOMIIOK, TOMY
croci6 opramizanil 3HaHb MOBHHEH HAJABATH MOMUIMBICTH BUILHOIO
[IPOEKTYBaHHs, LU0 MONATa€ B 3aCTOCYBaHHI i BHNPOOYBaHHI PiZHMX
cnocobiB KepyBaHHS BHBEACHHAM Ha €QMHOMY NPOCTOPL MOHATH i
PO3B’s3KIB IIpeAMETHOT 06/1aCTi.
Busnagyumo Bumoru 1o 3acobie npoekTyBaHHs inTepgeiicy EC:
1. MoxumBicts resepanti KaapiB A1anory, o MICTATh Pi3HO-
THUIMHI iHTepEHCHI eTIEMEHTH.
2. Peanizainis 3anuTiB HAa YBEACHHS TEKCTOBOI iHpopMallii.
3. Peanizamiss MEHIO-OPICHTOBAHHUX 3alMTIB TCKCTOBOro i
rpadi4HOro THILY.
4. Hasemicts 3aco0iB OATPHMKH CTBOPEHHS JUHAMIYHHX
cueHapiiB BinoOpaxenus rpadidHoi i 3ByKoBOI 1HpopMarii
3 MOKJTMBICTIO B3a€MHOI CHHXPOHI3aIIi.
5. Haseaicts 3pyuHHX 32CO6IR KOMIIOHYBAHHS ¥ PEIATyBAHHSA
Ka/piB Jiajory.
6. HassricTe cHCTEMH apXiBYBAaHHS 1 HaBirauil y CXOBHIN
KaJpiB Aiasory.
®dopmanizanisn 3aBAaHHA NPOEKTYBaHHA iHTepdericHoi Moaei.
Ha KoXHOMY KpoOLi B3a€eMOZil B KOPHCTyBaua 3alMTYEThCS 4EpProBUH
6ok iHopManii npo moTogHy cuTyauio. s eoro HANAKOTECA IHGOP-
Mauiiei CTPYKTYpH, 5Ki, CBOEIO Yeproko, MaloTh IMPOKHH CEKTp (opM
nogans. 1le pisHi cTpykTypHi (OpMH: TeKCTH, 300paXeHHs, 3BYKOBI
¢parMeHTH; 3 iHIIOro 60Ky, BOHM MAIOTB III¢ 1 SKICHY XapaKTepHCTHKY,
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O BU3HAYae iXHIO Poib i 3HAYMMICTH y KOHTEKCTI PO3IJIAHYTOrO
Kajipy miasory. 3po3ymiio, mo MpOoeKTyBaTH i MPOrpaMyBaTH iHTEp-
teiic HeoOXigHO 32 JOMOMOroOI0 00’ €KTHO-OPIEHTOBAHOTO CEpeno-
BHIIA, B AKOMY €()eKTHBHO IIATPHMYIOTHCH O3HA4€H! BHLIE CTPYK-
TYPH JaHUX.

Kagp cknamaerscst 3 00yMOBICHHX 03HAK (K HOTPIGHO BBECTH)
1 npononoBanux ¢axtiB. LI daxkra Moxyre OyTH fAK HpPOCTHMH
¢dakramu npeaMeTHOl 0O0NAacTi, O3HAYEHHMU A0 IIEBHOTO MOMEHTY
Jiaiory, TaK i IMOBLIOMIIEHHAMH ITONepepKyBaIbHOro xapakrepy. Ile
IpHBepTac yBary KOPHCTyBada JO OCOOJHMBHX XapaKTEPHCTHK CHTya-
uii, Axi HeoOxigHO a60 migTBepAUTYH, a00 MIBHAKO HA HUX 3pEaryBaTH,
ToMy L0 (aKTopy, 0 O3HAYMIM CaMe LI CUTYalllo, MOXYTh
IPHU3BECTH O CepHO3HUX HACIIIKIB.

Takoro Moxe OGyry mosCHIOBanbHa, a00 HaBigHa iHoOpMaIiis.
Jo ocoGuuBOro Kiacy HalexaTb Kaapu, siKi OMHMCYIOTh (akT, 1o €
MIIMHOXHHOK NPOCTOpY pO3B’sA3KiB., J[0 CYNpOBIIHMX Hamexars
NEHAMIYH] KaJIpH, 1€ JEMOHCTPYETbCS NPOLIeC, WO IPOXOIUTh Y Haci.
V mpomneci xoHcynbTamii, To6To Takoi B3aeMopii KopucryBada 3
IHTEJIEKTYaIbHOK CHCTEMOIO, KOMM Hianor OyAyeThcs 3a CLeHapieM,
HA MEBHOMY €Talli KOHCTPYIOBAHHS CUCTEMH aKTHBHHM MOJYJIEM CTa€
KOMIIOHEHTA JIOTIYHOrO BHBEJCHHS, fKa 3aNHUTye Kagpd Ui O3Ha-
YyBaHH [laApaMeTPiB.

V pexuMi HOSCHEHHA, KOTH KOPHCTYBad caM IPOSBIAE iHiIia-
THBY Ui JOCTYIY OO iH¢opMmarii, 1[0 BM3HAa4Yae CTaH BHYTPINIHIX
3MIHHMX CHCTEMH JIOTIYHOrO BHBENEHHA (V11 KODHCTyBada L€
CTYIIHB PO3YMiHHSA IHTENEKTyaIbHOI CHCTEMH PO3IVIAHYTOI IpobiemMu
Ha IBOMY KpOIIi JIanory), To inrepgeicaa KOMIOHERTA 3a 3allUTaMy
KOpPHCTyBaua BHAOOYBae 3 Mozeni MAGIOHH, IO MICTATh (aKTHUHY
ingopManito 3 oHMCY cHTyanii, HaNOBHIOIOYH IX BIIOMOCTAMH 3
MOZYJIS JIOTTYHOr'O BUBEACHHS. _

ITix uac po6oTH B peKUMI IIATPHMKH JIOB1IKOBOTO KOMIIOHEHTA
iHTEepdelicHui MO BUKOHYE SK POIb iHIIIaTOpa, TaK 1 POJIb BUKO-
HABI 3alMTIB y4acHHKa jiaxory. Ilporec B3aemonii KopHcTyBaya 3
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IHTENEKTYaJILHOIO CUCTEMOIO Ma€e QuCKpeTHHi xapakrep. [To3Hauumo
MHOXHHY 00’€KTiB, BHKOPHCTOBYBaHHX /U OJepXaHHs iHdopmalii
mpo curyawii, uepe3 X; o0’ekrH, O3HAYYBaHI B Nponeci aHanisy
cutyanii, gepe3 F.

KoxHuuit eTan B3acMOIil ONUCYETHCA CTPYKTYPOIO JAaHHUX, SKH-

MH OOMIHIOIOTBCA CHCTEMA i KOPHCTYBad. BU3HAUMMO IIO CTPYKTYpY
AK Kaap Ajanory:
Ki={x,fs}xeX, feF,seS,

ne S — MHOXXHHA A0N0HIB, IO OUKCYIOTh CTPYKTYPY KaapiB Aiaaory.
Cucremy nygrpumky gianory D moxna nopatu napow: D = { h, v },
ade h € H — nponenypn oprauisauii yBeneHHs 3HAa4YeHb NapaMeTpiB
00’exTiB, v € V — mponeaypH HiTPHMKH BHBeACHHs tndopManiiumx
HOBiJOMJIEHB.

BuBenenHs noBiIOMIEHs MOXKHA peayi3yBaTH Pi3HHMH CIIOCO-
Oamu: M = { Vt, Vi, Va }, ne

e Vt— BUBe/IEHHS TEKCTOBHUX NOBIAOMJICHbL-11A0MOHIB 3 BUKO-
PHCTaHHSM BHAUICHD PI3HUMU WIPHPTAMU Il KONbOpamu;

e Vi BuOip 300paxenHs, 3aJaHOro Ax napamerp abo onuca-
HOTO B 11a0JI0H];

e Va - BuGip 3ByKOBOI'0O NOBLIOMJIECHHS.

CBO€10 4eprolo, NpOLEXYPY YBEJCHHSI MOXHA OpraHizyBaTu
Jexinekoma pisaumu criocodamu: N = { Hm, Hl, Hi, Ht, Hn, Hd, Hb,
Hs }, 1e cnemenTH MHOKHHH €:

e Hm - Bubip 3HaYeHP i3 TEKCTOBOrO MEHIO, 110 ABASE COO0I0
cratyauii (To6TO IIeBHMH y MAONOH] §) CIIMCOK TEKCTOBMX
ANETEPHATHB;

e HI — Bubip arpubyra 3 AuHAMIYHO (POPMOBAHOI'O CITHCKY
3HAYEHB;

e Hi — yBeneHHs napamerpiB NUIIXOM IO3HAYCHHS Ha YMOB-
HOMy abo cxemMaTHyHOMy 300paxkcHH], 30epexcHOMY B
maboHi S, CTaHy NeBHUX (ParMcHTIB;

Ht — yBe/ieHHs TEKCTOBOIO PAAKA;
e Hn - yBejieHHS YMCIOBOro 3HAYCHHS 13 33/1aHOTO M1ANIA30HY
13 KJIaBiaTypH; '
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e Hd — Bu3HadeHHA mapaMerpa IUIAXOM ONWTYBaHHA JaT-
YHKIB;

e Hb — 3unTyBaHHA 3HaYeHHS NapaMeTpa 3 6asy NaHuX;

e Hs - onmepxxaHHS 3HAYCHHA 33 JONOMOTOK BHKIMKY 30BHIII-
HBOI IPOLIEOYPH.

IIpononoBana crpykrypa iHTepdeiicHoi komnoneHTH EC nae
3MOTY BH3HA4YaTH Ha MHOXHHI YBeJeHHUX 00’cKkTiB IIMPOKUI Habip
¢$yHKUiOHAMIB, AKi AKICHO H KUIBKICHO XapaKTepn3yloTh IIEBHY peai-
3auiro Modenl coikyBanss. 1le nuTaHHA OB’ A3aHE 3 €ProHOMIYHHMH
JOCHIDKEHHSIMH 1 noTpedye OKpeMoro BUCBITICHHS, AK€ BUXONUTh 32
MeXi nociGHuKa.

6.3. TexHonorii npoeKTyBaHHA
eKcnepTHAX cUCTEeM peanbHOro 4yacy

Sachem - ¢paH1y3pKa eKClIEpTHA CHCTEMA IJif YIPAaBIiHHA B
peansHOMY Yaci pexuMaMu JoMennux nedeit [29]. Sachem B 1999 poui
yOpaB/sUia IicTbMa 3 JOMEeHHHMHM negamu ¢ipmu Usinor Group (2 B
Ciop-Mep; 2 y Jlroukepky; 1 2 y Jlorapunrii). Ha nouaTkax npoexry B
1991 p. BupaxoBana Buroga Oyna npubim3HO | €BpO Ha TOHHY Taps-
goro Merary. B 1999 p. noBepHenHs iHBecTHIH Ha OnHIM mew ¢ipmu
Usinor Group crasoBuio npuOimisto 1,7 €Bpo Ha TOHHY.

CxeMy IIporieciB B crcTeMi mojado Ha puc. 6.4. CucreMa y pexumi
PEAIBHOrO Yacy BUKOPHUCTOBYE JOCTYIIHY €KCIICPTH3Y BUSBICHHS SKOMOFa
mepgue Oygp-KOi aHOMAi, MO BUHMKAE. Sachem Bu3HAYae craH
KEPOBaHHX I1evci, NEPEHOCIYH JaHi 3 JaBadiB, 06pobistioun ix Ha mici. Y
KOXHIM 9acTuHi 00JIacTi cHCTemMa omucye iCHYI0dl i3HUHI sBHIA 1
HOAUTAE iX BUINOBYIHO A0 MOTOMHHMX YMOB €KCIUTyaTalifHOro mporecy 3a
PIBHSMH TIOTIEPE/DKEHb. MeTa nonepemkeHs — yOe3snedalTy OnepaTopiB B
aHoMamii abo IHIMJIEHTIB, AKI MODIM BIIOYTHCA 3a KOPOTKHII TEepMIH.
IocniiOBHICTh BHCHOBKIB TAaKO)XK ONIHIOETHCA 32 BEIMMHHOIO
MICIICpPO3TAILYBaHHAM Qi3HIHUX SBHIL.
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Numerical 4§ Detection and Recommendation

diagnosis i Action
: System

Actions

Puc. 6.4. Cxema npoyecie SACHEM

ApxiTekTypy CHCTeMM HaJlalITOBaHO TakK, 00 ONpanboBYBAaTH
nouaj 11 000 nyHKTIiB faHMX 33 XBUIHHY OKPEMOi IOMEHHOI MeYi.

Binmnosigmo no miei Mogeni, ciCTeMa MiOTPUMY€E Taki GyHKuii:

e  OTPUMAaHHJ JAHMX, CHHXPOHI3AIlA Ta HEPEBIPKa;

e Bubipka nauux, o6pobka i MiATBEIKECHHS (BUKOPUCTOBYIO-
qu Qi3uyHi i XiMiuHi Moaeni);

e aHami3 CHTHANy, BKJIIOY4I0UM HCHPOHHI Mepexi, HeobXim-
HU# U1l BUABICHHA Moaudikaniil (palToBHX 3MiH) YaCOBUX
CHUIHAJIIB 33 YacoM i MiCUEM;

e  BHJABJEHHS SABUII, IO 3YCTPIYAIOTLCA IPOTATOM i1, IHTCPII-
peramuis MOTOYHOI cHTYyalii i reHepalis MONepe/DKCHHS 3a
HeoOXiNHOCTI;

e peKOMEHHaMlis Jii Uil omepaTropa, KOMHM CHTyawlifo Heob-
XiJHO BUNPABHUTH.

Hns mo6ynoeu Sachem cucremu Bukopucrano KADS-Mmerono-
noriro. Crnenudikauii Bciei CHCTEMH BHITIMBAIOTh i3 aHANIZY KOHLUEIN-
TyaJakHOI Moaeli 3HaHHA. 1Iio KoHUenTyanbHy MoAens ModynoBaHo B
OpenKads — cepenosuiui. Bona oxomuiroe 25 000 06’exriB s 33 ui-
ne#, 27 3aBmanb, 75 crpykryp noOyaoBu BHCHOBKIB, 3200 nmoHATs i
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2000 Biguourens. CxuamgicTs Moaeni npeacTaBiie 14 moxuHo/poKiB.
Bona Gyna peanizoBaHa KOMaHIOO 3 6 IHXEHEpIB 3HaHb K 12 excnep-
TiB mpoTsAroM 3-x ‘pokiB. Posmomin Koay 3a MOIyIsMH CHCTEMH
nozado y tabi. 6.1.

Tabauys 6.1
Po3mipu xoay AJist MOAYJIIB CHCTEMH
3121 Haspa Monyns P03M1(; Koy,
1 | Intepdeiic 21
2 | Hap6auns manmx, CHEXpOHi3alif i Bepudikamis 5
3 | IIpouec 3aMOBIEHHA JAHHX | MiATBEPIKCHHS 15
4 | AHayi3 cHrHaiy, JiarHOCTHKa SBHILA, FeHepallis 33
TonepelKeHb
5 | IloBimoMiieHHs mpo cUTyalii 3
6 | Konrpons 4
7 - | Menemxep 6a3 mamux ‘ 10
8 | PexoMennanis niit 9

Konnenryaabua Moaeldb CKIATA€THCA 3 JBOX YAaCTHH: 3araib-
Ha MOAeNb iHTepIperanii i JIHrBiCTHYHA MOIeNb, 10 OXaHi IPHPOJ-
HOIO MOBOIO U1 3HaHb, JIiHrBicTHYHA Moaens Mictutb 2000 cTopiHok
TeKCTy # rpadiku, posmoaiienux y noHajs 70 TOKyMeHTaXx.

V 1997 p. noBHuii 06csT mporpaMHOro 3abe3redeHHs OyB Npuom3-
O 500 000 panxie xoxy. Ha puc. 6.6 nmokaszaHo posmomin obcary
nporpaMHOro 3aGesmedeHHs y pisHHX KoMmoHeHTax Sachem-apxi-
TEKTYpH ¥ BIIHMB (yHKIiOHATBHOI MOZENI Ha KOMIOHEHTH. BIH3bKO
415 000 pangkiB komy Oyno HammcaHo, MO0 BIpOBaguTH QYHKIIiO-
HanmbHy Mogenb Sachem. 40 % uux psaxiB HalexaTh G0 0a3M 3HAHE.
Ifeii xop cxnamaerses npuomu3HO i3 165 000 psakiB, posnmoxineHux
Mix 21 6a3010 3HaHb, O BUKOPHUCTOBYIOTHCS OJHOYACHO.

V 1997 p. mi 6a3u 3uans Mictiuam noHan 1060 xnaciB 06’€ekTiB,
1100 nepumx npaswn noriky i 140 TuMyacoBux curyauiid (THMIacoBa
CHTyalis — Hablp TUMYacoBUX OOMEXeHb, 10 3B A3y10Th Habip momiit
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pazoM). Bci 3manns 3ammcadi Ha 00’€KTHO-Opi€HTOBaHIH MOBI Yy
cepenosnmi KOOL-94.

Tacrpymentannme cepenoBume G2 — pospobka ¢ipmu Gensym
Corp — IpyHTy€ThCSA Ha BiJOMIiH EKCIIEPTHIH CHCTEMi PeanbHOIo 4acy
PICO. G2 € opni€lo 3 Kpamyx AJIA CUCTEM PEaNhHOTO Hacy cepej BCixX
IHCTpyMeHTiB nporo xnacy. Cucrema G2 peamizoBaHa Ha BCIX OCHOB-
HHX OOMUCNIOBAIBGHMX IUIaTOpMax, BPaxoBYIOUH poboui craHuii Sun,
HP9%000, RS/6000. OcroBni ¢pysKuioHanbHI MoxomBocti G2:

» mITPUMKa IPONECIB CIOCTEPEeXeHHs 3a Gesniu4ro (nmo-
PAIKY THCAY) OJJHOYACHO 3MIHHHX NapamerpiB i 06po6kolo
3MiH y PeXHMI peabHOro 4acy;

> mepeBipKa MO3aITATHHX CUTYallill HA KEPOBAHUX 00 €KTaX 1
IIPUHHATTA plleHb K Y POKHMI aCMCTYBAHHA ONMEPATOpY,
TaK 1 B aBTOMaTU4HOMY PEXUMI.

DYHKIIOHANBHI MOXJIMBOCTI CUCTEMH 3a0€311€1YI0ThCS LIIBHIAKUM
BUKOHAHHSIM PO3NApasieiOBaHUX OINCPaLii, JOCTYIHUMH B PCKUMI On-
line nanumuy, G1OKaMHN TeMNOPaNBHOTO BUCHOBKY (BPAXOBYHOUM NOCHIAH~
Hs Ha MUHYJIE OBO/PKEHHSI 1 OBO/DKEHHA KEPOBAHOIO 00’ €KTa B Yaci).

IuTerpanis 3 nDigcuCTEMaMM AMHAMIYHOIO MOJCTIOBAHHA |
HPOLEAYPHUMH 3HAHHAMM PO YAC, CHELIANLHOI TEXHIKOK BHCHOR-
KiB /15 PO3B’S3KIB Y PEKUMI PEalbHOro 4acy (BpaxoOBYIOUM CTauap-
Hi forward 1 backward-mipkyBanus, a TakoK cvent-driven BECHOBKM,
CKaHYBA4HHS [JABaviB Jull BH3HAYEHHA CUTYaUill, MO BUMArajTh
HeTalHOro BTPYYaHHs B [IPOIEC KEPYBAHH, MeXaHi3Mu (OKyCyBaHHs
Ha BH3HAYCHIH MIQMHOXWHI 3HAHb 3 BHKODHUCTAHHSM MCTa3HaHb 1
HOTYXKHOIO IijichcTeMoro real-time-trues maintenance).

VYce e nae MOXIMBICT NPUKIATHUM CUCTEMaM, po3pobrenum
3 Bukopucranssm G2, niarpumysaTta Ha RISC-apxitekrypax o6pobky
1000 mpaBun peasbHOIO pPIBHA CKIAAHOCTI. 3a3HAYCH1 napamerpu
CTIPaBJIATH BEJHMKE BPAKEHHS, X04a JOCTYIHOI TeXHIuHOI indopMairii
st cuctemu (G2 sIBHO HEIOCTATHBO 711 OCTATOYHVX BUCHOBKIB IIpO 11
3aCTOCOBHICTD ¥ BCHOMY CIIEKTpIi 3asBiIeHuX obaacrei.

Cucrema Cupiyc. [Iporpamue 3abesrnedeHHs qa€ 3MOry CTBO-
PIOBaTH LIMPOKHUH CIIEKTP KOMI IOTEPHUX CHCTEM Ul MOHITOPMHTY i
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KepyBanHA mpouecaMu. Cepen mepeniky € OCHOBHI BHAH CHCTEM,
IHTerpoBaHHX 3 €KCIICPTHHMH CHCTEMaMH, PO3POOJICHHs AKHMX JOBE~
JIEHO IO PiBHS TEXHOMIOTIH:
®  EeKCIEepTHI CHCTEMH IMiJTPHMKH OIepaTopa;
® CHCTEMH KOHTPOMIO 3 CKCIEPTHOK CHCTEMOIO HIJTPHMKH
onepaTopa;
® CHCTEMH KOHTPOJIO/KCPYBaHHA 3 €KCIEPTHOI CHCTEMOIO
IITPHMKH OIEpPaTopa;
®  CHCTEeMH KOHTPOJIO/KEpYBaHHA 13 3aco0aMM TexHi4HOI Jiar-
HOCTHKY H €KCIIEPTHOIO CHCTEMOIO IIATPUMKH OfIEPaTopa;
® TpeHaXkepH JJI1 CAMOHABYAHHA OMEPATOPIB 3 EKCHEPTHO
CHCTEMOIO.

6.4. 3acobu NpoeKTyBaHHA €KCNEePTHUX CUCTEM

O6omnonka excriepTHOi cucremu PEXPERT npusHagena st po3s’s-
3yBaHHA 3ajad KiacHoikanii 6ioMOriMHHX 1 TEXHIYHHX 00’€KTiB, 3amau
piarHocTHKH TexHigHuX 00 ekTiB [10]. Crcrema npaiiioe 3 MOZE/UIIO 3HaHb
Ha OCHOBI NPOIYKUIHHKX IPaBWII, Ki 00 €HyIOTbCS B i€papXidny Mepe-
XKy. AIropuT™M PO3B’I3yBaHHs 3aa4i 0Oy HOBaHMIA 33 3BOPOTHOIO CTpaTe-
ri€o puBeneHHs (puc. 6.5), Biz rinore3u 10 il MiATBEPDKEHHSA CYKYITHICTIO
¢axri. OcoOMMBICTIO MOZIENi 3HAHE € BpaxyBaHHI IMOBIPHICHOIO Xapak-
TEPY AAHHMX 337134l Ta OIHIOBAHHA OCTATOYHOTO PO3B’A3aHHS 32 JONOMO~
rofo KoedimienTiB ynepserocti. IT3 pospobiene mosoto PDC-IIporor.

SIK mpuKIagM BUKOPHCTOBYIOTBCS TpH (aiinioBi 6a3m 3HaHB:
JORNEY.RBS, WEATHER.KBS i ANIMAL.KBS.

JORNEY.KBS nae 3Mory BH3HAUMTH, SKHM BHJ TPaHCHOPTY
Kpallle BAKOPHCTOBYBATH i MOJOPOXKi: aBTOMOOLIH, NIOI3/ YH JITaK.

WEATHERS KBS namaraerocs nepeg0aduTy II0r0y Ha 3aBTpa 33
ingopMaIi€ro Mpo moromy Buopa i ckorommi. Ii mpaBmna ckoRCTpyitoBaHi
Ha OCHOBI CHCTeMH IIPaBHII IPOrHO3Y LA oroa B JIoHaoH.

ANIMALS.KBS € po3mmpeHO0 Bepci€lo iieHTH}IKAN TBapHH.
Mogens 3HaHE OYTyeTsCsl I TPHPIBHEBOI CXEMH-MEPEKI BHMBEJIEHHS
3rizHo 3 pEc. 6.7.
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OcHoBHi P IIpomixHi PaxTn —
. al . - - -
rinote3u rinoresu | sxinmi mani

Puc. 6.5. Enemenmu mepedici eueedeHHs

Cucremy PEXPERT nobGyaoBaHo y Buriszi iHTErpoBaHoi 060-
JIOHKH, iKa MICTHTH BIKOHHUH iHTep(eiic, KOMIINATOp Mojeni 3HaHb
y BHYTpillIHE TIpeACTaBJieHHA npaBui Moo IIposor. Miamorosmii
pexuM pobotH 13 cucreMoto PEXPERT 3a6e3neuye Taki onepanii:

e yBeneHHs 6a3H 3HaHB;

e BHOIp 3 6a3M 3HAHEL EKNEPTHOI 3aa4i;

e BuOIp Timore3 Npo cTaH 3ajavi;

® YBCIEHHA Ta PCAATyBaHHS YHCIOBHX | CHMBOJIBHMX JaHHX

Moz 3aaadi, KoedilieHTiB IMOBIPHOCTI Ta BIICBHEHOCTI;

®  TOKa3 NPaBHI, BAKOPHCTAHUX AJIA pO3B’A3yBaHHA 3aJadi.

Ilicns ysenewHa Oasu 3HaHb BiOyBaeTbCA 11 KOMIUTALIA.
Hacrynuum kpokoM € BUGIp rinoresu, SKy HeoOXiaHO MiXTBEPANTH 3a
nmoromororo cucremu. Lle 3xiiicHioOTs Yepe3 BIKHO BUOOpY, IO BUBO-
JUTH BCi AOCTYIHI Tinore3u. Ilicns yBeleHHS rinoTe3d NOYUHAEThCS ii
OUpaIIOBaHHs. 3aIMTaHHs 1 BIATIOBL HOJAHO Ha pHC. 6.6.

_OnpalbopyeTbta rinotesa train

€ BECTU MaLLMHY Cami?2. - Hi -
? flka BaxaHa cepeans WBMAKICTE 1 B0
7. Ha sy Biactans (s munsix) B 6upaetece nonoposxysari? 200

"EKINbKM BY MOKETE 3aNNETHTA 33 MU0 - -

Puc. 6.6. Bapiawmu 3anumans
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V 1abn. 6.2 mogaHO MOXJIMBI BapianTi BHOOpY BiATIOBiNEH HA
3a[UTaHHS.

Tabauys 6.2
Tunn Bignosinei i popmu nos ix yBegeHHA

Ne | 3aransui Bigrmosigi Tougiur Bignosini | Yucaosi nami

1 f B utcpime ByinoBgg

Ha puc. 6.7 nogano pe3ynbTaTl MOpPIBHIHHSA BapiaHTIB BHOODY.

] \;m\F’HDLﬂIj\Joumevl kbs - Fupert .lDL?_(J
{ P Orpasosyerscarinoresatrain : Taqiine npeocHiaeIeHRR PesyasHanic

7 By Sanacte BECTU MatiHy cami? ‘

7 Aka Baxara cepanA WBWIKICTL NodopoX {5 MK 28 FoquHy)?
? Hasky BiacTaHb (B Motas] 61 3bpaeTect noopuwysaTH?

? Ciftoki 81 MOXETe SAMTGTHTH 38 si0?

RECANEHO

{54321 01 237"

sz

train

plane

car

Puc. 6.7. I paghiune nopisnanns koeiyienmie ynegnenocmi ycix zinomes:
noi30, nimax, asmomobiny
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XpertRule — Apxirekrop 3HaHb € CEpeJOBUIIEM ANl pO3-
pobaeHHS i CTBOpEHHS pO3B’43KiB, OCHOBaHMX Ha 3HaHHAX [15].
CucremMa ckiIajaeThbcs 3 po3pOoOHHMIBKOI Ta BHUKOHaBHOI CHCTEM.
PospoGHuIBKa cHCTeMa BHKOPHCTOBYETBCH IJIi KOMHOHYBAaHHA
mporpaMu 1 30MpaHHs Ta 0OCTyroByBaHHs 3HaHb. BHKOHaBYa
cHCTeMa MIOTPUMYeThes ApXiTekTopoMm 3HaHb y pi3HEHX Oa3zax
JaHuX. MexaHi3M BHKOHaHHS BHMKOPHCTOBYEThCA JJsf 3aIllyCKy
mporpaM i € pocrynHuM sk EXE-nporpama uux Windows COM-
00’exT Ansg BOyNOBYBaHHS B iHOI nmporpamu. MexaHi3M BUKOHaHHA
MoXxe OYTH BUKITMKaHWH 3 (HIIOTO cepeAoBHIA po3poOKH, IO Jac
3MOr'y IIBHUJIKO CTBOPIOBATH NMPOTOTHIN Ta TECTYBATH HPOrpaMH.
CepenoBuine po3poOkH € rpaivyHO HACHHUCHUM IHTENEKTYaIbHUM
iHTepeiicoM KopHCTyBa4a 13 BHUEPITHOO OH-JIaiiH T0ITOMOTOfO0.

Ilporpamu, cTBOpeHi B ApxXiTeKTopi 3HaHb, € CTPYKTYpPOBaHi
sk Ilpoexr. Ilpoekr cknagaerbes 3 Monynis. Koxuauii moumyns
CKIAmaeThesi 3 00'eKTiB: aTpubyTiB, upouexyp, Aianoris i Gopm
3eitHocti. Knowledge Explorer noka3sye Bci 06'€kTH NPOEKTY.

ApxitekTop 3HaHb NIATPUMYE [yXe NIMPOKHH IlanasoH
[IPEJCTABIICHS 3HAHB, AKi PIIKO 3HAXOMATHCA B €IUHOMY cepeno-
pumi. Ile mae Moxmusicrs pospoGHHMKamM migrpuMysatd Habip
OpHUKIaJHUX MporpaM 3HaHb. ApXiTekTop 3HaHb MICTHTb CTaH-
ndapTHi rpadigni 610kH a1 nofanHs 3HaHb. CyMICHICTH Ipencras-
JEeHHA 3HAHHA TapaHTy€ JErKiCTh TEXHIYHOro 0OCIYroBYBaHH: i
3JATHICTH PO3POOIATH TOpHAHI NIPUKIIAJH] POTPAMH.

ApxitekTop 3HaHb MpPeEJCTABIAE 3HAHHA, BHKOPUCTOBYIOYM
TaKi CTPYKTYPH Jifisl BI3yalIbHOTO i J{1afforOBOTO OIPAIlOBAHHSA, MK
JiepeBa po3B’A3KiB 1 TaGINIli BAPIaHTiB.

Jlepeso po3B’A3KIB  mNoOB’A3ye pesymprar abo mnoToYHE
pO3B’A3aHAN HO pARY aTpuOyTiB-HaHuX 3 onmcy 3amadqi. Ha puc. 6.8
300paxeHe epeBO Po3R’A3KiB y ¢GopMi MosaiqHOI CTPYKTYpH 1JId
3a7a4i XiarHOCTHKY TipobieM y maauBHii cucremi aBToMoGins, sxi
BHHHKAIOTh il 4ac cTapTy aBToMobins.
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Hepeso 6yayioTs y OKPOKOBOMY pexumi, GakTu IJId OKPEMHX
BY3IliB JiepeBa BHOHPAIOTh 3 TaGIHIli po3B’A3KiB.

Puc. 6.8. Mozaiune depego po3s’saskie Ons 3adadi diaznocmuxu

TaGimis BapiaHTIB MICTMTH CIDICOK NpHKIaAB abo npasui,
KOXHHH 3 sKMX IIOKasye, sK pe3ynsraT aGo pO3B’SI30K CTOCYHOTHCS
xomOiHawii 3HaueHb aTpubyTiB. Jlani Tabn. 6.3 MOXKHA BHKOPHCTOBYBaTH
UL IarHOCTUKH IpobIIeM, sIKi BUHUKAFOT ITifl 4ac CTapTy aBTOMOOIs.

Tabauys 6.3
BapianTn po3B’s3anHs 3aaa4i 1iarHocTMKH

fel_Heip

Spins No Sorme Petrol Elacttonic Get_Hetp
Sgins Mo No Perol * Feich Petol
Spins Yes Ho Pefrd Elecronic Fesch_Fetmi
Bpins ' Yes ‘ Some Petrof Elschonic Gel_Heip
Daed ‘ * Some Fatol * Kigk_Stan
pins Na Some Fetrol Standerd Tre_Later
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AtpubyT y nepeBi po3s’s3kiB abo B TaOnuil BapiaHTiB MOXe
CaMoCTiiHO OYTH IIpeJCTaBIeHHH iHIMM AepeBoM po3p’sa3aHHs abo
taGnuuero Bapiautie. Ile HasuBaeTbesa “‘GOpMyBaHHAM JTAHIOKKA™
3HaHb. Taxi JTaHLIOXKY YTBOPIOIOTE MEPEXY IIPABMII I O3B’ A3aHHA
3a/1a4i JIaTHOCTHKY.

Konu 38aHHA HabGyTi 1 IpOTECTOBaHI, BOHH MOXYTh OyTH BOpO-
Ba/DKEHI Ha BEJMKIN KUIBKOCTI mnatdopmM 1 korGirypanii.

Mexaui3m inTepdelicy BUKOPHUCTOBYETHCA A1 3allyCKy IIpOrpa-
MH Ha KJIIEHTCHKOMY KOMN'IOTepl. BiH € 1O0CTYNHHMM K BHKOHABYMI
exe-aiin. TunoBa KOHQIrypauis BHUKOPHCTOBYETbCS IJIA 3aIlyCKy
nporpamu Ha okpemomy T1K 4 MepexeBiil MaLIHHi.

COM+ inTep¢eiic BUKOPUMCTOBYEThCA 1A 3aMYCKYy NpOrpamu
mig Windows NT / 2000 server. Bukopucrosyerbcs XML ans 06miny
JAHUMM 3 IHUIMMM DPOrpaMamu (OTPHMaHHs AAHMX 1 NOBCPHCHHSA
poss’sizkie). COM+ inTepdeiic Moxe OyrH BUKOPUCTaHUI K BOYAO-
BaHWil cepBep 3HAHDb A HIKX OPOrpaM.

3uanus, HabyTi ApxirexropoM 3HaHb, MOXYTb OyTH 3rCHEpOBaA-
Hi gk Java wiac y surisiai annery. le nae smory ssHautsm Oyt BOyno-
BaHuMi B HTML-cTopiHky i BUKOHAHHS KiIiCHTOM 0e3 inTepodeiicy
cepeepa. 3resepoBanuit Java-aruer € Manum (mpubnuzso 100 KB) 1 moxc
BHKOPHCTOBYBATUCSL HABITh Ha [HTepHer-kaHanax 3 HU3bKOKW IPOIYCK-
How 3xarHicTio. Lle € ineanbHa koHGIirypauif ons A0AABaHHS iHTe-
NeKTy A0 BeG-CTOpiHKM Ge3 BHMOrH HafsBHOCTI CEPBEPA, HAJAIOMM
MOXJTMBICTh 3aTlyCKy aIvleTy y BikHi Opay3scpa.

OcHoBHI XapaKTepucTHKH cepenoBuiia XpertRule:

e igrerpanis 3 XML-panumu;

®  BHKOPHCTaHHA NiabsIOHIB i 00’€KTIB, HAIAIITOBYBAHHS

iKOHOK, IMEH 1 rpyn 00’€KTiB, BPaxOBYIOUH TEPMIHOJIOIIIO
KOPHCTYBauya,
e Hajae po3poOHHMKAM KOHTPOJb TPaB AOCTYIY 1 “ponl KOpHC-
TYBa4iB” YIS BCiX 00’ €KTIB 1 METOAIB IIATPHMKH 3HAHb;
"o 36epirae pospobneny nporpamy B ODBC-6a3i panmx ans
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CTAHJAPTHOrO CHCTEMHOT'O YIPABIIHHA (TIEpPEBIPKH-BBOY/BH-
BOLY, pe3epBYBaHHS 1 BiIKAT Bepciii);

e BCl 00’eKTH CJIOBHMKA 1 BIACTHBOCTI HAJIAIITOBYIOThCS LIS
pO3poOHYKA, HAaBITh 3MiHA KOILOPY KHOIKH A1anory mij 4ac
BHUKOHAHHS [IPOrPaMy;

® [I0JaBaHHA CHEIliATIbHMX BIACTHUBOCTEH J0 00’ekTiB. Harpuk-
naJy, JOHABaHHS BIACTHBOCTEH [0 KOXHOI'O 3HAYeHHA atpulyTy
CITHCKY, IO JACTh MOK/IBICTE IOIMPIOBATH Lii BJIACTUBOCTI Ha
JiepeBa BapiaHTIB, JiaJIOrd KOPHCTYBaya 1 IPOLCAYPHI KOMaH-
11

e BinoOpaXkeHHA CIOBHHUKOBUX O0’€KTIB /Ui 30BHIIHIX 6a3
nanux. Lle HeoOXimHO [jis BUKOPHCTaHHA BEMUKKX 0a3 cruc-
KIB 3HadeHr aTpHOYTiB 1 KOnM moIpibHO MaTH JUHaMIuYHi
3HAYCHHA ITijI YaC BUKOHAHHA IIPOrpaMH;

® yBemeHHA 3 TabmuIs BapiaHTIB, AKi MOXYTb OYTH Takox
BifioOpaXkeHi B 30BHIHIX 6azax AaHHX;

e packpisHa drag- and drop-rTexHosorii pemaryBaHH#, 3
GararpMa BiKHAMH 1 BKJIAJKaMH I1iJi IOBHHM KOHTPOJIEM
po3pobHuKa;

® [OMIYHHK po3poOHHKa — Hablp CKJaJHHUX BNACTHUBOCTEM
3HaHb 13 HOKPOKOBOIO JOIIOMOTOIO0.

KEAT-Knowledge Engineers Assistant. 111 cucrema pospo6ims-
mace 'y Mexax npoexty VITAL 3rigHO 3 €BpONEHCHKOI0 HAYKOBOIO
nporpamotro ESPRIT (1990-2000). CucTema miaTpuMmye He TiIbKH
OKpEMI METO[M MOZENIOBAaHHA, alle 1 3abe3nedye iHTErpoBaHy IIporpam-
HY MIATPHAMKY B3a€Mo3alexHuX mogencit 3HaHb. OCHOBHI KOMIIO-
Hentn KEAT:
» ACQUIST - 3aci6 pparmeHTanii TEKCTOBHX JDKEpEI 3HaHB,
IO Ja€ 3MOry po3GHTH TEKCT 9M HPOTOKON Oecidu 3 eKc-
[EPTOM Ha 0e3/d B3a€MO3aJICKHHUX, aHOTOBAaHUX (parMeH-
TiB (FiNEPTEKCT) i YTBOPUTH KOHLENTH (TIOHITT);

»  FLIK — ¢peiiMoBo-0pieHTOBaHA MOBA IPECTABICHHS 3HAH;
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» GIS - rpadiunmii iHTepdeiic, BUKOPUCTOBYBaHHH 5K ULt
CTBOPEHH TINEPTEKCTIB 1 KOHIENTYaNbHHX MoJeliel 3a
nonomororo ACQUIST, Tak i aya npoexryBanHs ¢pefimo-
BHX cHCTeM Ha ocHOBI MoBH FLIK;

» ERI - 6azuceHuil inTepnperaTop mpaswi, nio 3abesnedye
TIPAMMIA i 3BOPOTHHH BUCHOBKH JUIsl IIPOAYKIIHAUX TIPaBHIL;

» TRI - Bisyanisytounii iHTepIpeTaTop MPaBHII, MO JEMOHCTPYE
Tpacy BUKOHAHHA MPOAYKI y GopMi Mo3aiuroi Tabmumi, a
TaKOX TpadiyHO II0KAa3ye€ AaKTHBHI IpaBWia, ¢peiMu,
KOH(DIIKTHI MHOXVHH;

» Tables — inTepdeiic MagInyTIOBaHHA TaOMUUAMM, IO MOXKE
BHKOPHCTOBYBAaTHCA pa3oM 13 yciMa MOZEIAMM 3HaHb,
nigrpumyBasauMi B KEAT;

» CS — MOBa OIuUCY i NOIHPEHHS 0OMEXKEHB;

» TMS - HeMOHOTOHHa CHCTEMa CYNpPOBOAY ICTHHHOCTI,
ticHo nos’a3ana 3 ERI, FLIK 1 C3;

» TMV - rpadignmnii inrepdeiic macucremun TMS, mio 3abes-
neuye Bizyamisaitito Ha I/ABO neperi 3nadeHHA iCTHHHOCTI
9H XMOHOCTI BACHOBKIB 3aJISKHO Bijl IOCHIIaHb,

V cucremi KEAT koHucnTyansHi MOAEN MOXKYTh CTBOPHO-
BATHCA 3a JONOMOIOK0 MCTOAIB “nonan3y” i “moropu”. Ilepumii niaxin
BHKOPHCTOBYETBCA 3a YITKO BH3HAYEHO! 3a1adi | HasABHOCTi KOHIleN-
tyarsHol Moaei B [1O, Hanpukiman y 3agadax miarHocTHkd. Taky Mo-
JIeNTb MOXKHA Bifipa3y BiZoOpasuTi y AL TabmiLb | KOHIEH TYTbHUX
Moesiei i BBecti B Maitbyrio EC 3a nonnomororo GIS i Tables.

Konu npunbanns 3Hame 1M0o0yJOBaHE HE HAa YITKO BU3Ha4CHIH
mozeni TTO, HanpukiTan, Ha NPOTOKONI ONUTYBaHHA €KCIICPTa, BUKOPHC-
TOBYeThCS Jpyruii niaxin. TekcroBi jgaHi aHalizyrorees i ¢parMeH-
Tyrotees 3a gonoMororo ACQUIST rta uainstorscs xonuentd. Crso-
peHa MOZIENb MOTIM Bi3yalizyeThes 3a gomomororo GIS.

AHani3 iCHYIOUMX IHCTPYMEHTAJIbHUX CUCTEM ITOKA3ye, IO CHOo-
gatky B obnacri [l akTuBHIIe Bemcs poGOTH 31 CTBOPEHHA IHTENCK-
TyanhbHHX CHCTEM aBTOMATH30BAHOIO CHHTC3Y BUKOHABYHX mporpam [1].
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I ne mpupomHo, AKIO BBaXaTH, mo iHctpymentapii 11 €, BnacHe
KaXyJH, EBOTIONIHHEM PO3BHTKOM CHCTEM aBTOMATH3ALii NporpaMy-
BaHus. IIp# EOMY OCHOBHA YacTKa MOTY)KHOCTI ¥ IHTEIEKTyalbHOCTI
TaKoro iHCTPYMEHTApio MOB’si3yBajiacA He 3 HOro apxiTeKTyporo, a 3
(GYHKIIOHATEHEMH MOXJIMBOCTAMH OKPEMHMX KOMIIOHEHTIB. Belukoro
3HAYECHHs HaJaBajd 1 3pYYHOCTi CHONYYEHHS OKPEMHX KOMIIOHEHT.
Came TyT Oyino OTpMMaHO BpaKalOUMX pPe3ylbTATIB I caMme TYT Haii-
IMpIle BUKOPHCTOBYBAIMCA OCTaHHI JOCATHEHHS TEOpii i MpaKTHKU
HporpaMyBaHHs, — TaKi, IK CHHTAKCHYHO-OPIEHTOBAaHE pearyBaHHs,
00’ €KTHO-0pi€HTOBaHE NPOrPaMyBaHHs Ta IHKPEMEHTHA KOMITLIIALLIS.

KoHTponbHi 3anuTaHHs

MpoananisyitTe npusHadYeHHs nigcucTeMm nosicHeHHs B EC.
poaHanisyiTe uini npoekTyearHs EC.

MosicHiTL OCHOBHI eTanu NpoekTyBaHHA EC.

MosicHiTL KoHUenLji npoToTuny nig Yac npoexkTysaHHsa EC.
MpoaHanisyiiTe ocHOBHIi BMMOrM OO 3acCOBiB NPOEKTYBaHHS
iHTepdelicy.

Ha3giTe MoXnMBI NpoLeaypy yBeaeHHs ans intepgeiicy EC.
Hasgeitb (yHKUioHanbHi XapaKTEPUCTUKU CUCTEMW PeasnibHOro Yacy
Gensym.

8. MpoaHanisyiiTe ocHOBHI coyHKLIi cUCTEMU pearnbHoro Yacy Sachem.

9. [poaHanisyiite xapaktepuctuku XpertRule-Apxitextopa 3HaHb.
10. l'loacn-nTb dyHxuil cepeposuiya KEAT,

ahwN =

No
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Po3pin 7
NPUKNALU NPOEKTYBAHHA | NTPOrPAMYBAHHA
EKCNEPTHUX CUCTEM

7.1. Po3pobneHHst KOHCYyNbTaLUinHOI cuctemm
ANA 3apadi kpeaUTyBaHHA

VY pisuteHOCTI GaHKIB KPSAMTHHUI PH3UK BIIIrpac BaKIMBY POib.
Bin 1noB’s3aHK#A 13 MOXJIMBICTIO HEMOBEPHEHHS KPENUTY Y BU3HAYEH]
TepMming abo B3araii HemoBepHeHHA. CTaTMCTHYHI MeTou ofuncien-
HS KPeOUTHOTO PH3HKY HOTPeOyIOTh 3HAYHMX MACHBIB JAHMX, AKI
3i6pam noBoii cagHo. ToMy HaityacTilie BUKOPUCTOBYIOTH €KCIIEPTHI
METOJM, AKi TPYHTYIOTbCA Ha CYJDKEHHAX ¢axiBuie GaHKIBCHKOT
cnpasu. HaiinommpeHimmM crioco60oM OLIHIOBAHHA PUBUKY IIiJl 4ac
HAJAHHA KPEOUTY € PEHTHHIOB] OLHKH KPEAMTOCOPOMOXHOCTI N0O3u-
yanbHuka. OmiHKH IPYHTYIOTBCA Ha pexoMehjgauiax Hauionansnoro
Ganky YKpainu, sKi CTOCYIOThCA AK (PI3UUHMX, TaK 1 OPUAMYHKX OCI0.
CrocoBHO ¢i3myHEX 0ci6 BpaxoBYIOTb Taki ¢aKropu:

» HasBHICTb peasnpHOi 3acTaBH;

» 3aranpHui MarepiaTbHHH CTaH Kni€HTa (MpUOYTKY, BUTPATH);

> Boprosi 30008’ a3aHHS CTOCOBHO OAHKIBCHKHX IIO3VIK.

Jia mporpamMHoi peanizanii eKCUEPTHHX OIIHOK HaMK BHOpaHO
npuiian, moganmii B [11]. Lle# npuxiax mictute 4 ¢akropu 3HaHB
Opo KI€EHTa: KpeguTHA iCTOpia, mopyka, Gopr, noximx. OcHoBHi
KoMOiHaLii ¢axropis-nasux 316pano y tabu. 7.1.

IIporpamna peami3aniss €KCHEPTHHX OIIHOK Iepenfadvae aBa
€Tanu: NPOEKTYBaHHA MO 3HaHb (30UpaHHs JaHHMX, BUOIp CTpyK-
TYP OAHHX, BUOIP aJrOpUTMIB PO3B’SM3aHHs) 1 KOMIILTALILIO NOTIYHUX
TIPaBHJI PO3B’ SI3aHHA.

OO0’ exTHO-OpiEHTOBaHI 3acO0M IpoOrpamMyBaHHS A3IOTh 3MOI'Y
Po3po6IATH MOJIEN] 3HaHb IHTEPIPETYBAIBHOTO TALY.
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Iopamo 6a3y 3HaHE 33434 y BUIJISI TAONMMIL PO3B s3KiB.

Tabnuys 7.1
Taéanns po3B’aA3KiB

Kpenutaa

icrapin IMopyxka Bopr Jloxin

Pusux
Kpegury

3/n

Heegiooma
Hobpa
Ilozana
Hemae
Huzvxui
Bucoxuii
Bio0oo 15
Bio 1500 35
> 35

Bucoxkmii

(@]

Bucoxuit
Cepenniit
€ Huspkuit
Huspkuii

(o]
@]

R EeRECEEoE Ne
[P ECH NoRNo]
m

€ € Bucoxuit
€ Cepenniit
€ Bucoxui

OO~ AN WINI|

Cepemniii

€ Huzpxuit
Huzpkui

[c R EcHECH Kol
m

—t | —
Ll =
olaloialm

€ Huzpxuit

—
[ye]

V 1pOMy IPHUKIAAL ICHY€E TPH JIOT14HI BUCHOBKH, SIKI OLIHIOIOTH
PH3UK IiJ yac HagaHHA KpeauTy. Lle Taki BUCHOBKH:

* Bucokwui pU3MK;

= Cepenniil pu3HK;

*  Huspkuit pusHK.

BHCHOBKH O/iepXKyIOTh Ha OCHOBI aHaji3y TaOiuil po3B’A3KIB.
V¥ 1abnuui po3MIimeHO 3HAHHA: YMOBM HAJaHHS KPEIWTY 1 BUCHOBKH
PO PHM3HK Iiji Yac HaJaHHI KPeOuTy. AHaNI3 PI3HMX KoMOiHaIii
YMOB J1a€ 3Mory oSy IyBaTH JOTidH] BHCHOBKH. 1X € 12.

IlepBuHHOIO yMOBOIO mig 9ac ¢opMyBaHHS KOMOIHAIH € Kpe-
muTHa icropis. Taka icropis — e pe3ynbTaT aHaNi3y IIEBHAX XapaKTe-
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PHCTHK KTI€HTa. AHAM3YIOTh 32 BIANOBITHAMH METOJMKaMH, sKi €
pi3HMMH 15 PI3HUX GaHKIB Ta CTAHOBIIATH KOMEPIIIHY TA€MHHILIIO.

Kpenurna icropin
\ 4
Hesinoma Ilorana Jo6pa
Bucokuii
v \ 4 v
¥ Bopr Hopyka Bopr
Bucokuii
pusux % /\
Huznxmi Hemae € Bucoxnii Hunsb-
Knil
y VL
Bucoxui Cepeodnin Hopyxa
pusuK PuU3uK
A /\4
Mopyka Hemac €
A
Y .
Binmoriana - Hu3svkuii
VOB Hemae Hoxix pu3uK
Huszbkuii Bio 0 Bio 15 Honad 35
pusuK oo 15 do 35 Husbkuii
Bucoxuii Cepedniii pusuK
PpusuK pu3uK

Puc. 7.1. Ilepeao po3é askie Onsa cucmemu OyiHIO6aHHA PUSUKIE
nid vac HAOaHHS Kpeoumis
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Ha ocroBi Tabinunmi mnoOynoBaHO IOBHE [EPEBO MOLIYKY
PO3B’A3KIB 1A 3ajaui kpeguryBanus. ['padidne 306paxenns nepena
PO3B’A3KIB IOKa3aHO Ha puc. 7.1.

s noiyKy KOHKPETHOTO JIOTiHOT'O BUCHOBKY Y J€peBi icHye
12 musxis. ¥V pori KopeHs JepeBa BUGPaHO YMOBY: KPeIHTHY icTopilo.
st KOXKHOTO NUIAXY MOXKHA 3aIlHCATH JIOTi4HE MPABHIO OTPHMAHHS
BUCHOBKY Y ¢opmi IF () THEN ().

Koxne npaBuno anamisye okpemy komOidamiio ¢axris, ski
OHHUCYIOTh KPEJUTHY CHTYalLilo, CHOCTEPEKYBAHY M KOHKPETHOIO
NO3HYANLHAKA KpeauTy. CyKYNHICTh YCIX IPAaBHJI CTAaHOBUTH Gazy —
MOZAEIH NPaBHI MOLLYKY pO3B’43KIB.

basa npaBH1 CTAHOBUTE IHTEPIPETYBATIEHAN aITOPHIM Y11 aHAJI3Y
kpenuTHOi curyaui. Lled anropu™ peanizye npsaMy crpareriio nomyky —
Bl (akriB 10 rinoresy. CroYaTky aHANI3YIOTh JaHi NO3HMYANbHHKA 1 Ha
OCHOB1 BINIOBIHOTO npaBwia (GOPMYIOTH BHCHOBOK PO JOHUILHICTL
HA/IAHHA KDEIUTY.

7.2. MporpaMyBaHHA eneMeHTiB iHTepdency
Ta 6a3m 3HaHbL

Ilporpamny peanizaniio 6a3u 3HaHP BUKOHAHO B CepefOBHIIi
VBA, noeananomy 3 obonorkoro Excel. CtpykrypHy cxemy mporpam-
woro 3abe3redyenHs nojauo Ha puc. 7.2.

Intepdeiic Inrepdeiic
6aosoro I13 KOHCYJIbTa- Aaropuv Moze.n
Excel <> niifHoi o HAa OCHOBI [ 3HAHbL
CHCTEMH HpaBHa 3apaqi

Puc. 7.2. CmpykmypHa cxema npoepamnozo 3abesneqenns
IIporpamyBanns gepeBononioHol cTpykrypu ganux. ITig gac
pospobnenss 113 miaTpuMKy AepeBonoRiGHOI CTPYKTYPH pO3IIIALAIOTH
SK OCHOBHY omepaniio. Y cepexosumi nporpamyBagas VBA mia 11
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peanizamii BUKOPHCTOBYEThCA el1eMeHT Treeview 3 Habopy eneMenTiB
ActiveX. Ileit emement 3abeznedyc 3acobu 36epiranss iepapxiduHo
CTPYKTYpPOBaHUX JaHMX. BiH xoBae (abo iHKamcyioe) merami peai-
3amil i Jae 3MOry peatizyBaTH JepeBOMOMIOHI CIPYKTYpH HaHHX 3a
JOIIOMOI'OF0 MiHIMaJIbHOI KIJIBKOCTI KOIIB.

Ilpunuun opradizauii Bi3yaanHoro BigoOpakeHHSI JepeBo-
noxi6uoi crpykrypu. JepeBo cxianaerbes i3 BysaiB (node). BepxHiit
BY30JI — 1€ KOPEHEBH BY301 (root node). 3 KOpeHEBUM BY3JIOM OB’ s~
3yI0Th POJMHHI By31H (root node). 3 ponAMHHMMH By3llaMH [OB’93Y-
10Th JodipHi By31H (parent node). Koxen piseHs By3na — 1e ciMeficr-
Bo. Jodipui By3nH MOXYTh YTBOPIOBATH HOBi CIMEIHCTBA TOILO.

Enemenr Treeview BHUKOPHMCTOBYIOTH CIIGHO 3 €IEeMEHTOM
Imagelist. Ieif eneMeHT € HEBHAUMHM ITijl YaC BUKOHAHHA IPOTPaMH.
Big MicTuTh CHHCOK 300pakeHb, fAKi MOXHAa BHKOpHCTaTH s
MO3HaYEeHHs BY3JIiB iepena.

e T SR

BHCHOBOK :

Hepiaoma : PM3HK BHCOKIH
aobpa ST
norama

=} - KpeANTHA icTopia :J
-—-—*-m— i [=1--- nesiaoma R
| Henee : =) BOPr BUCOKMH
HasBHa 7 N
H PH3MK BUCOKHH
i BORI HASBKHIA
{2 NopyKa HanRBHa
L PH3MK HHUBbKWA
=} - MOPYKH HBMaE
1=~ poxia sia 0 ao 15
: e DH3MK BHCOKHA
1= Aoxia BiA 15 A0 35
; ; " PHBHIC CEPRAHIT
i Bin 15 a0 35 { = - AOXiA BALE 35
i) suwe 35 : - PH3HK HH3bKMA

{4 -norana
; () - [OpYKH HEMaE
: i L DMINK BHCOKMI
[} MopyKa HanRsHA
PH3HK CEP&AHIA

1 - aofpa ..‘.'.] :‘:

Puc. 7.3. Buznsio zonoenoi ¢hopmu KOHCYRomMayitinol cucmemu
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‘Anariz BuGpanol y cnmckax KomGinauii yMoB 3ana4i KpeanTyBaHHst
Private Sub CommandButton! Click()

Set 1s1 = ListBox1

Set 1s2 = ListBox2

Set Is3 = ListBox3

Set 1s4 = ListBox4

‘12 JloriyHux npaBuJI aHATI3y KoMGiHaliil ymoB

1 If Is1.Selected(0) And Is3.Selected(1) Then

TextBox1.Text = "PU3UK BUCOKHUIA, KO Kp.icTOpIf -HEBioMa,
1 6opr-BucoKuii"

GoTo 13

End If

2 If Isl.Selected(0) And ls2.Selected(0) And Is3.Selected(0) And
1s4.Selected(0) Then

TextBox1.Text = " PU3UK BUCOKUHA, IKIIO Kp.icTopif -
HeBiJOMa, i MOpYKH HeMae,i Gopr-Hu3bKuid,i qoxix Bix 0 go 15 "

GoTo 13

End If

3 If 1sl.Selected(0) And Is2.Selected(0) And 1s3.Selected(0) And
1s4.Selected(1) Then
TextBox1.Text = " PHU3UK CEPEIHﬂﬁ,ﬂKMO Kp.icTopis -
HEBIZIOMa,i IOPYKU HEMae,i OOpr-HU3bKHii,i Jqoxia Big 15 mo 35 "
GoTo 13

End If

4 If 1sl.Selected(0) And Is2.Selected(0) And 1s3.Selected(0) And
1s4.Selected(2) Then

TextBox1.Text = " PU3UK HWU3bKHAN JKIIO xp.ictopis -

HEBIJIOMa,1 HOPYKH HeMae,i Gopr-HU3bKHIA,1 Joxia Buie 35 "
GoTo 13

End If
5 If Is1.Selected(0) And Is2.Selected(1) And Is3.Selected(0) Then
TextBox1.Text = " PHU3UK HUIBKUILAKIIIO «kp.ictopis -

HEBioMa,i mopyka HasBHa,i 60pr-HU3BEKKHN "
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GoTo 13
End If
6 If Is1.Selected(2) And Is2.Selected(0) Then
TextBox1.Text = "PU3UK BUCOKHMIMA,AKILIO «p.icropis -moraua,i
mopyku-Hemae"

GoTo 13
End If

7 If Is1.Selected(2) And Is2.Selected(1) Then

TextBox1.Text = "PU3UK CEPEJHIN,SKILO kp.ictopis -noraua,i
nopyka-Haspua"

GoTo 13

End If

8 If Isl.Selected(l) And ls2.Selected(0) And 1s3.Selected(1) And
Is4.Selected(0) Then

TextBox1.Text = " PUSUK BUCOKUI,AKIIO xp.icTopis -n06pa,i
nopyku Hemae,1 60pr-sucokui,i goxia Big0 no 15"

GoTo 13

End If

9 If 1sl.Selected(1) And Is2.Sclected(0) And 1s3.Selected(1) And
1s4.Selected(1) Then

TextBox1.Text = " PUSUK CEPEJHIN,AKILNO kp.icTopis -no6pa,i
nopyky Hemae,i 60pr-BUCO«kwit,1 goxin Bia 15 g0 35"

GoTo 13

End If

10 If 1s1.Selected(1) And 1s2.Selected(0) And ls3.Selected(l) And
1s4.Selected(2) Then

TextBox1.Text = " PUSUK HHU3bKUHI, AKIIO xp.ictopis -no6pa,i
HOpYKH Hemae,i Gopr-sBucokui,i noxia sume 35 "

GoTo 13

End If

11 If Is1.Selected(1) And 1s2.Selected(1) And 1s3.Selected(1) Then
TextBox1.Text = " PU3UK HU3LKUIL, AKIIO xp.icropis -106pa,i
1opyKa HasiBHA,1 Oopr-sucokuil "
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GoTo 13

End If

12 If Is1.Selected(1) And Is3.Selected(0) Then

TextBox1.Text = " PU3UK HU3bKUH,AKIIO Kp.icTopis -mo6pa,i
60opr-un3ekui "

GoTo 13

End If

‘OuuniIeHHs CIUCKIB

13 Is1.Clear

1s2.Clear

1s3.Clear

Is4.Clear

3anoBHeHHA CHCKIB
Is1.AddItem "neBinoma"
Is1.AddItem "goGpa"
Is1.AddItem "morana"
Is2.AddItem "Hemac"
Is2.AddItem "nasBHa"
1s3.Addltem "Hu3bKHIH"
Is3.AddItem "Bucokuit"
I1s4.AddItem "sig O go 15"
Is4.AddItem "Bix 15 mo 35"
1s4.AddItem "nonaz 35"
End Sub

‘ 3aBaHTAKEHHNA MOJETi 3a7a4i
Private Sub CommandButton2_Click()
Set Is1 = ListBox1
Set 1s2 = ListBox2
Set Is3 = ListBox3
Set 1s4 = ListBox4
TextBox1.Text=""
Is1.Clear
Is2.Clear
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Is3.Clear

1s4.Clear

Is1.Addltem "ueBimoma”

Is1.AddItem "noGpa"

Is1.Addltem “morana"

1s2.AddItem "Hemac"

Is2.AddItem "nassaa"

1s3.AddItem "au3pKuit"

1s3.AddItem "Bucokmit"

1s4.AddItem "Biz O no 15"

Is4.AddItem "Bix 15 no 35"

Is4. AddItem "nonan 35"

End Sub

3aNOBHEeHH JiepeBa MOMYKY po3s’a3kis — TreeViewl

Private Sub CommandButton3_Click()

TreeViewl Nodes.Clear

3anmc KOpeHeBoro By3Jia- KPeAUTHA icTopin
TreeViewl.Nodes.Add , , "mer", "kpeaurHa icropis”

3anuc novipHix By3JiB JepeBa

TreeViewl.Nodes.Add "mer", tvwChild, "merl1l", "meBinoma”
TreeView1.Nodes.Add "mer11", tvwChild, "mer111", "6opr Bucoxuii"
TreeViewl.Nodes.Add "mer111", tvwChild, "mer! 12", "pusux Bucoxkuii"
TreeViewl.Nodes.Add "mer! 1", tvwChild, "mer113", "Gopr uuspkuii"
TreeViewl.Nodes.Add "mer113", tvwChild, "mer1 14", "nopyka HaseHa"
TreeViewl.Nodes.Add "mer113", tvwChild, "mer115", "nopyxu Hemae"
TreeViewl.Nodes.Add "mer115", tvwChild, "mox11", " moxix Bix 0 no 15"
TreeView1.Nodes.Add "mox11", tvwChild, "mox111", "pisux Bucokmii" -

TreeViewl.Nodes.Add "mer115", tvwChild, "mox12", " moxin Bix 15 mo
35"

TreeView1.Nodes.Add "nox12", tvwChild, "mox 112", "pusux cepenmiii"
TreeViewl.Nodes.Add "mer115", tvwChild, "mox13", "noxiz suure 35"
TreeView1.Nodes.Add "nox13", tvwChild, "mox 113", "pi3ux Hu3pKuit"
TreeView! Nodes.Add "mer114", tvwChild, "mer116", "pu3zuk Hu3bKuit"
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'anai3 noragoi KpeauTHOI icTopii

TreeViewl.Nodes.Add "mer", tvwChild, "mor1", "norasa"
TreeViewl.Nodes.Add "morl", tvwChild, "mor11", "nopyku zemac"
TreeViewl Nodes.Add "mor11", tvwChild, "mor111", "pusuk srcokumit”
TreeViewl.Nodes.Add "nor!", tvwChild, "nor12", "nopyka nassna"
TreeView1.Nodes.Add "mor12", tywChild, "mor112", "pusux cepemmiii"
TreeViewl.Nodes.Add "mer", tvwChild, "mer3", "no6pa”

'aHaNi3 No6poi KpeanTHOT icTopiil

TreeViewl . Nodes.Add "mer3", tvwChild, "n061", "6opr Bucokuii"
TreeViewl.Nodes.Add "no61", tvwChild, "no611", "nopyka HassHa"
TreeView1 Nodes.Add "no611", tvwChild, "n06111", "pu3uk HH3bKui"
TreeViewl.Nodes.Add "mer3", tvwChild, "1062", "6opr Hu3bKHI"
TreeViewl.Nodes.Add "no62", tvwChild, "nol12", "pu3uk HU3bKMIL"
TreeViewl.Nodes.Add "no61", tvwChild, "n063", "nopyku Hemac"
TreeViewl . Nodes.Add "no63", tvwChild, "106113", " noxix Big 0 fo 15"
TreeViewl.Nodes.Add "no6113", tywChild, "no6114", "pusux BucOKuii"
TreeViewl.Nodes.Add "no63", tywChild, "no6115", "' goxin six 15 mo 35"
TreeView1 Nodes.Add "106115", tvwChild, "106116", "puzux cepemniit”
TreeViewl.Nodes.Add "5063", tvwChild, "no6117", "noxix suie 35"
TreeView1.Nodes.Add "no6117", tvwChild, "mo6118", "pusnk Hu3bKnMii"
"TreeViewl.Nodes.Add , , "nox", "nopyka"

"TreeViewl.Nodes.Add "nmox", tvwChild, "noxl", "Hemae"
"TreeViewl.Nodes.Add "noz", tvwChild, "mox2", "nassua"
"TreeViewl.Nodes.Add , , "Bmact”, "6opr"

"TreeViewl Nodes.Add "snact", tvwChild, "Bi1", "Bucokuii"
"TreeView1.Nodes.Add "Bnact", tvwChild, "Bn2", "Hu3pKMii"
"TreeViewl.Nodes.Add , , "nox", "noxig"

"TreeViewl.Nodes.Add "nox", tvwChild, "nox1", "siz 0 mo 15"
"TreeView!.Nodes.Add "mox", tvwChild, "nox2","sig 15 x0 35"
"TreeView].Nodes.Add "mox", tvwChild, "nox3", "nonaz 35"
End Sub
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7.3. MpoeKkTyBaHHA eKCMepTHOI CUCTEMMU
ANA 3agadi KoHcanTuHry nip Yac Bu6opy npodecii

ExcneprHa cucTeMa HaJdeXHTh A0 KJAcy - KOHCYAbTaumikHux
cucreM. Vcnmix BubOpy mpodecii 3HAYHOW MIpOI0 3alIEKHTH Bil
BAANoOro 36iry MoxcimBocTell moinykada mpodecii 1 xapaKTepHCTHK
npodecii Ta 1OB’%3aHOI 3 HEl BIANOBIAHOI poboTH. CTOCYHKH MiK
nomykadeM i po6oromaBueM — OCHOBHMI (PaKTOp BIIBHONO PHHKY.
TMepen nomykayeMm i poGoTomaBneM croATh pi3Hi 3agadi. [yxe Bax-
JMBO 3HATH HAMBiAYaJbHI 0COOMHMBOCTI MOTPEO 1| BUMOT TONIyKaya Ta
poGoronasus. O4eBUIHO, L0 BCi THOHM BUMOT B €KCIIEPTHIH cHCTEMI
BpPaXyBaTU HEMOXJIUBO.

Posrnsnemo 3agady BuGopy npodeciii Ha 0CHOBI MOICTIOBaHH
ncuxo¢i3ionoriYyHUX XapaKTepUCTHK, onucany B [9]. Monens 3HaHb
MICTMTb JiBa HEYITKI BIJHOIICHHA, AKi (POPMYIOTBCA HA OCHOBI JIBOX
Muoxn# X i Y. MHoxuHa X OMHCYE MHOKHHY CIEL1aIBHOCTEH, 3
SAKUX TPOBOUMTECA BIOIp. Y OMMCYye MHOXHHY TICHXO(]I31000TiMHMX
XapaKTCPUCTHK KaHAUAATiB. Pe3ynbTyloua MHOXKHMHA Z ONOHUCYe
MHOXHWHY KaHIUIATIB HA HABYaHHA.

Posrnsmaetbes 5 mpodeciii: x1 — MeHemkep; X2 — MPOrpaMicT;
x3 — modep; x4 — cexperap-pedepenT; X5 — nepeknanay.

OO6pano 10 cHUIBHAX XapakTCPHCTHK M npodeciii: yl -— wewa-
KICTh T4 THYYKIiCTh MUCIICHHS; Y2 — BMIHHS IUBHAKO IPHHMATH PIICHHS,
y3 — CTIKICTE Ta KOHICHTpalis yBaru; y4 — 30poBa IaM’aTh; Y5 —
IIBHJIKICTH PEAKL|T; Y6 — pyXJIMBa NaM’siTh; Y7 — GisH4HA BUTPHBAIIICTH;
y8 — koopauHauis pyxiB; y9 — eMOIilHO-BONMbOBa CTiHKicTh; Y10 —
BinoBifanpHicTe. € MWATH KaHAWAATIB, AKi X04yThb HaOyrWw BuLie-
omMcaHi npogecii.

Mobyayemo TabnuIli ONMCY HEYITKUX BIIHOILEHB. 3HaucHHA (QyHK-
Uil HAJIEKHOCTI B HEJITKHX OIHAPHHUX BiIHOMEHHAX HeoOXIIHO BU3HAYATH
3a METOMKAMH EKCIIEPTHOIO OLIIHIOBAHHA 32 y4acTi (axiBiis.

V 1abn. 7.2 onucano Hevirke GiHapHe BiHOWIeHHA npodecii —
XapaKTEPUCTHKY, CITUILHI TS 00paHuX nmpodecii.
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Tabauya 7.2

Binapue Hevirke BigHONICHHAR Misk npodecisivu i xapakTepHcTHKaMK
X1 X2 X3 X4 X5
Me=nemxep 0,9 0,9 0.8 0,4 0,5
Ilporpamict 0,8 0,5 0,9 0,3 0,1
Iodep 0,3 0,9 0,6 0,5 0,9
Pedepent 0,5 0,4 0,5 0,5 0,2
Ilepexnamaq 0,7 0,8 0,8 0,2 0,6
X6 X7 X8 X9 X10
Mesemkep 0,3 0,6 0.2 0,9 0,8
Tlporpamicr 0,2 0,2 0,2 0,5 0,5
Modep 0,8 0,9 0,8 0,6 0,3
Pedepenr 0,2 0,3 0,3 0,9 0,8
Ilepexnanau 0,2 0,2 0,3 0,3 0,2

Heuitke GiHapHe BigHOIIEGHHS IS MOXIHBHX KAHAWJATIB Ha

npodecii mogano y tabin. 7.3. BOHO MiCTHTE OLIHKHM TICHXO(I310I0T MHKX
XapakTEPUCTHK I MOXUIMBHX KaHJWAATIB Ha obpaHi npodecii. Ouinku

TIOJaHO 3HAYCHHAMH (YHKIi# HATeKHOCTI.

Ta6n. 7.2 Ta 7.3 € BXIZBMMH JaHUMM I AJITOPUTMY Max-Min.

Binapne HeviTke BiTHOIIEHHA
MbK KaHAHIATAMH i XapaKTepHCTHKAMH

Tabauya 7.3

Kl | K2 [ K3 |K4 | K5
[HBymdcrs T8 THYIKICTD MUCTeHH — X1 09108 (07 109 |1
Bwminss mBumKko npritMaTH pitmeHH — X2 06 104 (08 |05 106
CrijiKicTs Ta KOHIEHTpaLii yary — X3 05(02 (03 [05 109
3opoBa mam’sTs — X4 05109 105 105102
suaxicts peakuii— X5 1 06 105 107 |04
PyxiniBa riam’sthb 04 105 (1 0,7 1038
DisydHa BUTPHUBATICTE — X6 05108 (09 |05 |04
Koopmmanis pyxis— X7 05106 (07 106105
EmonifiHo-BoNBOBa CriiKicTs — X8 08 |1 02 (05106
BianosimamsHicTs — X9 03|05 |09 |06 ]08
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3acTocyBaBim GopMyILy KOMIO3HUIII] MAX-Min, OTPHMAEMO MaTpH-
LIO-Pe3yJIBTAT HEYITKOro BifHOMIEHH: ‘“‘mpodecis —ocoGucTicTs”, nogany
B Tabi. 7.4. Ha ocHOBI wi€i Tabuuili MoKHA IOOaBaTH PEKOMEH/IALIIT 1010

Bubopy npodecii.
Tabnuys 7.4

HeuiTke GinapHe BizHomIeHHA MK Kanauaaramu i npodeciamn

K1 K2 K3 K4 K5
Meremxep 0,9 0,9 0.8 0,9 0,9
ITporpamict 0,8 0,8 0,7 0,8 0,8
Hlodep 0,9 0,8 0,9 0,7 0,3
Pedepert 0,8 0,9 0,8 0,6 0,8
[lepexnanayq 0,7 0,7 0,8 0,8 0,7

IMonana maTpuua BiANOBizae XapaKTePUCTMKAM KaHAMIATIB Ha
3n06yTTA neBHoi npodecii. PekoMenaauii MoxHa 001aBaTH 3a Makcu-
ManbHUMU 3HageHHAMKM QyHKuil Hanexuocti. Peynbrary 3 Tabn. 7.4

10IaHo B rpadiyHOMY BUIIIsA1 Ha puc. 7.4

0.90-
0.80-

Puc. 7.4. ['pagpiune nodanusn pe3ynwﬁamie
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AsropnT™ po3B’sA3aHHs 3a/1adl OMIHIOBaHHA BH6OpY mpodecii i
OpUIHATTS PIICHb MICTHTH TaKy OOCIIIOBHICTh JAHHX 1 Onepanii:

1. ®opmyBanHA TabAHLi OLIHOK LI HPOpeECiH;

2. dopmyBauHs Tabnuny OIIHOK 115 KAHIU/ATIB;

3. OOumcrneHHs HEYITKMX OIIHOK ANs BigHOLIeHb podecis-

KaHIM[JaT;

4. TIlobynosa rpadikis.

Mopess 3a7adi MiCTHTh MATPHYHO-BEKTOPHI CIPYKTYPH AAHUX, SKi
OTPMMYIOTh HA OCHOBiI €KCIIEPTHHX OIUHIOBaHb UIi XaPAKTCPHCTUK
npodeciii Ta nmomrykauis. Ili cTpyxTypm HeoOXimai Qs anropuimy
00uYKCIIeHHS HETITKHX OLIHOK Ha OCHOBI (JOpMY.T MAX-Min-KOMIIO3ULIL.

PesynpraToM pobOTH eKCHEepTHOI CHCTEMH € TabMLA OLIHOK, IO
PEKOMEHAYIOTECA i1 OKpemoro normiykaga mpodecii. 1s indopmanis
MOXE JOMOMOITH IPUMMAaTH OCTATOYHE DILlIeHHs IONO PEKOMEHJALIT
NEBHOMY ITOIIYKAYEB].

S — Basa 3HaHb _
ﬂ“ Iarepdetic «>
OLiHIOBAHHSA Tabnuig HewiTKHX
r—p XapaKTEPUCTHK > OLIHOK
™ Y] - .
npodeciit npodeciit
OninoBanBs Tabmuus HewiTKuX
|| xapaxrepucTHK > OLiHOK «—>
KaHAHAATiB HOLTyKaviB
Ont Tabnuma
HIHIOBAHHA > pesyJBTaTiB «—>
BHOODY
—» npodecii
\ T'padiune
IpeLCTaBIeHHA

Puc. 7.5. Apximexmypa ma gynyii KOHCyTbmayitinoi excnepmHot cucmemu
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Ha puc. 7.6 nomano npuxman ¢dopmu iaTepdeiicy ans ouixto-
BaHHS XapakKTepHCTHK Ipodecifi Ta kaHauaaris. 3acrocyBaHui EC
MOXe OyTM KOPHCHHM I KaApOBHMX areHTCTB, HiJ] 4aC BHBYCHHA
JUCLMIULIH, I0B’A3aHUX 3 TEXHOIOT1IMH EKCIIEPTHHAX CHCTEM.

r QuiHIPAHHA XapaK TepucTHK npodeciii i xasmaparie . ]
1 LLIBXAKICTD Ta rHYRiCTD mcnemuq
0.2
e g—— 2 BMIHHA WEMAKO MPWAMOTH DilleHHA 7
nporpanmicr
unep 0.3
pedepens 3 Crifacics 1a KoHUeTPauix yearn ]
¥ - 0.5
‘Bufipara Butparn . N . ’4 3opopa maw’aT, 1
npodecio xaspupara | "“——-‘ : f_—wo.l
TETTRRA LY K HemmdieTs peaxuit _ 1
2 s
3ﬁepel-"l‘nJ 36epel_'m e i FP y———— . 7
Hani maHi s
. :  — J'—' {os
T 7 Dibryea BEHOCIBiCTE

o g :
B ' o rKoopmmﬁsmis _ |
. 0.3
sretdy Ptmnlﬁﬂno-nmomcriﬁﬁus l

1 0.5
10 BipnosigamHicTs

0.2

Puc. 7.6. Dopma inmepdgheticy onn oyinweannsn xapakmepucmux npogecii
ma xkanoudamis

Ilporpamuc 3abesncuesHs EC nmoBHHHE UiATPUMYBaTH Taki

GyHKUii:
e 3afesnevyBaTH OLHIOBAHHA XapaKTEPHCTHK mnpodeciid ta
NOMIYKayiB;
e 3abe3NedyBaTH NMPAaBHIBHICTE OGUHCIICHD 33 AIFOPHTMOM
max-min;
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ListBox1.AddItem "kauzmaars"

® IIOKa3yBaTH BYBEMEHI B TaOIMIfio 1 HA Tpadik pe3ynbTaTH tb1. Value = 0
OUIHIOBAHH; tb2.Value = 0

e  3a0e3medyyBaTH PECTapPT i MOHOBJICHHS OLIIHIOBAHHA. tb3.Value = 0

s posnmpenns ¢yHKIioHanbHHX Moxmusocreii EC moxnaa tb4.Value = 0
3anpOOHYBaTH JOMATKOBI (QYHKIIi: th5.Value = 0

e  BiacHHii BapiaHT Habopy npodeciii Ta IXHIX XapaKTEepHCTHK; tb6.Value = 0

e BiacHy 0Ga3y 3HaHb, SKa MICTUTUME JCeKilbKa pi3HUX Habo- tb7.Value = 0

piB npodecili; th8.Value = 0

e BapiaHT OUIHIOBaHHA 33 aArOpPHTMOM max-prod. tb9.Value = 0

Ha puc. 7.6 momaHo mnpuxiax (opMH AT EKCIEPTHOTO tb10.Value = 0
OIIiHIOBAHHA JaHUX, HEOOXITHMX AlIA 3aIl0BHCHHA Tabn. 7.2 1a 7.3. Sliderl.Value = 0

Komu mporpamu, ska peamnizye Bci HeoOximai omepauii 360py Slider2 Value = 0
JaHuX Ta OOYHCICHHA, TTOJAaHO HIKYC. Slider3. Value = 0

Iporpama 2 Sl%der4.Value =0
Private Sub UserForm_Click() Sl{der 5.Value=0
End Sub Sl¥dcr6.Value =(
Private Sub CommandButton1_Click() Sl¥der7.Value =0
'MiIrOTOBKA 10 3aTIOBHEHHS MATPHILi Slider8. Value = 0
Set tbl = TextBox1 Slfder9.Value =0
Set th2 = TextBox2 Slider10.Value = 0
Set th3 = TextBox3 End Sub

Set tb4 = TextBox4

Set tb5 = TextBox5

Set tb6 = TextBox6

Set tb7 = TextBox7

Set th8 = TextBox8

Set th9 = TextBox9

Set tb10 = TextBox10
"VBEJIEHH S CITUCKY KAHANIATIB
ListBox1.AddItem "kanmmnmarl”
ListBox1.AddItem "kanaupar2”
ListBox1.Addltem "kanmunar3”
ListBox1.AddItem "xangunat4”

Private Sub CommandButton2_Click()
'3AIIOBHEHHS MATPUILl KAHIAUJIAT-XAPAKTEPUCTHUKH
Dim mas1(9) As Single

mas1(0) = TextBox1.Value

masl(1) = TextBox2.Value

mas1(2) = TextBox3.Value

masl(3) = TextBox4.Value

mas1(4) = TextBox5.Value

mas1(5) = TextBox6.Value

masl(6) = TextBox7.Value

mas1(7) = TextBox8.Value
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mas1(8) = TextBox9.Value

mas1(9) = TextBox10.Value

Set tbl = TextBox1

Set th2 = TextBox2

Set th3 = TextBox3

Set th4 = TextBox4

Set tb5 = TextBox5

Set tb6 = TextBox6

Set tb7 = TextBox7

Set tb8 = TextBox8

Set tb9 = TextBox9

Set tb10 = TextBox10
'3ATIOBHEHHSA MATPHUITI KAHIUIAT-XAPAKTEPUCTHUKHA
3A CTOBIIISIMUA

Select Case ListBox1.ListIndex

Case 0
Worksheets(3).Range("c9:C18").Select
Set mas = Application.Selection
Fori=0To9

mas(i + 1) = mas1(i)
Next i

Case 1
Worksheets(3).Range("D9:D18").Select
Set mas = Application.Selection
Fori=0To9

mas(i + 1) = mas1(i)
Next i

Case 2
Worksheets(3).Range("E9:E18").Select
Set mas = Application.Selection

Fori=0To9
mas(i + 1) = mas1(i)
Next i
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Case 3
Worksheets(3).Range("F9:F18").Select
Set mas = Application.Selection
Fori=0To9

mas(i + 1) =mas1(i)

Next i

Case 4
Worksheets(3).Range("G9:G18").Select
Set mas = Application.Selection
Fori=0To9

mas(i + 1) = mas1(i)

Next i

End Select

End Sub

Private Sub CommandButton3_Click()
End Sub

Private Sub Labell Click()

End Sub

Private Sub Label10_Click()

End Sub

Private Sub Labell12_Click()

End Sub

Private Sub Sliderl Click()
TextBox1.Value = Sliderl.Value / 10
End Sub

Private Sub Slider10_Click()
TextBox10.Value = Slider10.Value / 10
End Sub

Private Sub Slider2 Click()
TextBox2.Value = Slider2.Value / 10
End Sub

Private Sub Slider3 Click()
TextBox3.Value = Slider3.Value / 10
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End Sub ListBox1.AddItem "nporpamict"

Private Sub Slider4_Click() ListBox1.AddItem "modep*
TextBox4. Value = Sliderd. Value / 10 ListBox1. Addltem "pegepent”
End Sub ListBox1.AddItem "mepeknamaa”
Private Sub Slider5_Click() tbl.Value =0
TextBox5.Value = Slider5.Value / 10 tb2.Value =0
End Sub tb3.Value=0

tb4.Value = 0
Private Sub Slider6_Click() tb5.Value =0
TextBox6.Value = Slider6.Value / 10 tb6.Value =0
End Sub tb7.Value =0
Private Sub Slider7 Click() th8.Value =0
TextBox7.Value = Slider7.Value / 10 th9.Value =0
End Sub tb10.Value = 0
Private Sub Slider8_Click() Shderl.Value=0
TextBox8.Value = Slider8.Value / 10 Stider2.Value = 0
End Sub Slider3.Value =0
Private Sub Slider9_Click() Slider4.Value = 0
TextBox9.Value = Shider9.Value / 10 Slider5.Value =0
End Sub Slider6.Value = 0
Private Sub CommandButton1 _Click() Slider7. Value =0
TIJI'OTOBKA Slider8.Value = 0
Set tb] = TextBox1 Slider9.Value =0
Set th2 = TextBox2 Slider10.Value = 0
Set th3 = TextBox3 End Sub
Set th4 = TextBox4
Set th5 = TextBox5 Private Sub CommandButton2_Click()
Set tb6 = TextBox6 3ATIOBHEHHA MATPUI HEYITKUX BIJJHOUIEHb
Set th7 = TextBox7 MPODECIA- XAPAKTEPUCTHUKHA
Set tb8 = TextBox8 Dim mas1(9) As Single
Set th9 = TextBox9 mas1(0) = TextBox1.Value
Set tb10 = TextBox10 mas1(1) = TextBox2.Value
'VBEJIEHHS CITUCKY IPOPECIIA ‘ mas|(2) = TextBox3.Value

ListBox1.AddItem "mMenemkep" mas1(3) = TextBox4.Value
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mas1(4) = TextBox5.Value
masl(5) = TextBox6.Value
mas1(6) = TextBox7.Value
mas1(7) = TextBox8.Value
mas1(8) = TextBox9.Value
mas1(9) = TextBox10.Value

'OIEPALIIT 3ATIOBHEHHS PSJIKIB MATPUITI

Select Case ListBox1.ListIndex
Case 0
Worksheets(3).Range("c3:13").Select
Set mas = Application,Selection
Fori=0To9

mas(i+ 1) =masl(i)

Next i

Case 1
Worksheets(3).Range("c4:14").Select
Set mas = Application.Selection
Fori=0To9

mas(i + 1) = mas1(i)

Next i

Case 2
Worksheets(3).Range("c5:15").Select
Set mas = Application.Selection
Fori=0To9

mas(i+ 1) =mas1(i)

Next i

Case 3
Worksheets(3).Range("c6:16").Select
Set mas = Application.Selection
Fori=0To9

mas(i+ 1) =masl(i)

Next i

Case 4
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Worksheets(3).Range("c7:17").Select
Set mas = Application.Selection
Fori=0To9

mas(i + 1) = mas1(i)

Next 1

End Select

End Sub

Private Sub CommandButton3_Click()
End Sub

Private Sub Labell_Click()

End Sub

Private Sub Label10_Click()

End Sub

Private Sub Labell2_Click()

End Sub

Private Sub Sliderl Click()
TextBox1.Value = Slider1.Value / 10
End Sub

Private Sub Slider10_Click()
TextBox10.Value = Slider10.Value / 10
End Sub

Private Sub Slider2 Click()
TextBox2.Value = Slider2.Value / 10
End Sub

Private Sub Slider3_Click()
TextBox3.Value = Slider3.Value / 10
End Sub

Private Sub Slider4 Click()
TextBox4.Value = Slider4.Value / 10
End Sub

Private Sub Slider5_Click()
TextBox5.Value = Slider5.Value / 10
End Sub
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Private Sub Slider6_Click()
TextBox6.Value = Slider6.Value / 10
End Sub

Private Sub Slider7_Click()
TextBox7.Value = Slider7.Value / 10
End Sub

Private Sub Slider8 Click()
TextBox8.Value = Slider8.Value / 10
End Sub

Private Sub Slider9_Click()
TextBox9.Value = Slider9.Value / 10
End Sub

AnropaT™M KoMNo3unii max-min
Private Sub CommandButton! Click()
Dim irow, icol, rl, cl, c2 As Integer
Dim mp(10) As Single

Set spreel = Spreadsheet]

Set spree2 = Spreadsheet2

Set spree3 = Spreadsheet3

Kooy KHONKH

'BUGIp(BigMIYEHHs) MACHBY JAHHUX
spreel.Range("c3:17").Select
spree2.Range("c3:g12").Select
spree3.Range("c3:g7").Select

' Set Mdata — o6’kTHa 3MiHHA

'Set Mdata = Application.Selection
Set mdatal = spreel.Selection

Set mdata2 = spree2.Selection

Set Mdata3 = spree3.Selection
Forrl=1To5

Forcl=1To5

Forc2=1To 10

mp(c2) = mdata2(c2, c1)
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If mdatal(rl, c2) < mdata2(c2, c1) Then mp(c2) = mdatal(r1, c2)
Next c2

max] = mp(1)

Forc2=2To 10

If mp(c2) > max1 Then max1 = mp(c2)

Next c2

Mdata3(rl, c1) = max]

Next cl

Nextrl

End Sub

Private Sub Spreadsheet] BeforeContextMenu(ByVal x As Long,
ByVal y As Long, ByVal Menu As OWC10.ByRef, ByVal Cancel As
OWCI10.ByRef)

End Sub

Private Sub Spreadsheet2_BeforeContextMenu(ByVal x As Long,
ByVal y As Long, ByVal Menu As OWC10.ByRef, ByVal Cancel As
OWCI10.ByRef)

End Sub

Private Sub Spreadsheet3BeforeContextMenu(ByVal x As Long,
ByVal y As Long, ByVal Menu As OWC10.ByRef, ByVal Cancel As
OWC10.ByRef)

End Sub

Private Sub UserForm_Click()

End Sub

KoHTponbHi 3anutaHHa

MosacHiTL aMmicT anropytmy max-min.

ToACHITL 3MiCT HediTkux GiHapHUX BIAHOWEHD.

MpoaHanisyiTe aMmicT anroputmy max-prod.

MoscHiTh NPpUHLUNKM NO6YR0BU KOHCYNLTaUINHOT CUCTEMM.
floscHiTe Heposniku posrnsHyToro cnocoby otliHBaHHA Bubopy
npodeci.

AN

135



7.4. Po3po6neHHA eKcnepTHOI CUCTEMM
Anga 3apaadi MeauvHoI AiarHOCTUKKU

3ajaga METUYHOI IiarHOCTHKH IOJIATAE Y BU3HAYEHHI MOMIIMBHX
TiaTHO3IB XBOPOro Ha OCHOBi 3HaHB MpeAMETHOI 06M1acTi i JaHMX ioro
0OCTEXEHH, IO IKUX HATEKATh 3HAYCHHS 03HaK (B MOMEHTH iX Ormsmy),
3HAYEHHA aHaTOMO-(i3ioNorivHUX ocoOimBocTel (IIOCTIiHHI B Yaci) i
3HAYEHHS NOAH, 110 Bigbymics (B MOMEHTH, KOJIM BOHH BiOyBammcs).
V zaralbHOMY BUIIIAAI 3a]jady MEQUYHO! AIArHOCTHKM MOMKHA
copmymroBaTy Tak. € HaABHI MeMYH] 3HAHHS: |
® 3HAHHA MPO OrNAAM (O3HAKH, MOii, aHaToMO-(}i3i0mOTIdHI
0cobIHBOCTI Nalli€HTa);
® 3HAHHJ NpPO 3aXBOPIOBAHHS, IIPHYHMHHO-HACIINKOBI 3B A3KH
MK 3aXBOPIOBAHHAMM 1 OTVISIAMHU;
®  PpE3yNbTaTH ONLAAIB XBOPOTO — aHATOMO-(DI3i00riHHI 0CO6/H-
BOCTI i pe3y/bTaTH X oriny (3HAYCHHSA);
®  O3HAKH, JaTH iX OIVIAMy 1 3HAYCHHA 03HAK, IO CHOCTEPIraUCs
B IIi MOMEHTH;
e moii, Mo BiAOyNHCA, MOMEHTH, B AKi BOHH BiIOyBammcs, i
3HAYCHHS IO/ B IIi MOMEHTH.
Heo6xinno 3HalTH JiarHo3 mamieHTa (MHOKHHY 3aXBOPIOBaHb
J1s TIAi€HTa), a TAKOK NoOyayBamd IOSACHEHHS NiarHO3y — Has3BATH
IPHYMHY KOXKHOrO 3aXBOpOBaHHA (erionoriro abo ycKIajHeHHd) i mosc-
HHMTH BCi CIOCTEpEXYBaHI 3HAYCHHA O3HAK (HOPMAIBHUMM PEaKIlisiMH,
peaKiisMM Ha Jj0 NOAIM, KIHITHUMY NPOJSBAMU 3aXBOPIOBAHB TOLIO
[12]). 3B’aA3k; MK THM, IO JIaHO, i THM, IO BUMATacThbcs 3HANUTH,
BH3HAYAI0TLCA B MOJICIIL 3HAHb.

Taka 3arajgbHa TOCTAHOBKA 3aj(adl BUMArac HAsBHOCTI CKIQHHOL

MOZCH 3HAHB, AKa MOBHHHA OXOILUTIOBATH OLIBLIICTD CUCTEM IFOACHKOrO
opranisMy. 3po3yMisio, Mo HOGYmOBa Takoi MOAETi € AyXKE€ CKIJHOIO
3agadero. ToMy Ha IPaKTHI M 9ac po3poOICHHA MPOrpaMHUX 3aco0iB
06MEXYIOTECS MOJIGIAMH 3HaHB U OKPEMMX BHAIB XBOPOO.
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Sk npukiagHy 3amady BUOpaHO 3a/lady METMYHOI JNiarHOCTHKH
Il BOCEMM THINB HaHMOMMPEHIMMX 3aXBOprOBaHb. Mojenb 3HaHb
IUId 3a7a4i JarHOCTHKH moTpebye GopMyBaHHS TaKUX AAHUX:

e  CNMCKy BUOpaHHX 3aXBOPIOBAHb;

®  CIOHUCKIB CHMIITOMIB /I KOMXKHOTO 3aXBOPIOBAHHS Ta

3Ha49eHb BArOBHX KOE(DIIIEHTIB [y KOKHOI0 CHMIITOMY;
e HaOOpiB NpaBHI L MIATBEPDKCHAS IIIOTE3H 3aXBOPHOBAHHSA.
Ausroput™ 06y 0BH MOAEIi 3HaHE NIO/IaHO Ha puc. 7.7.

. Bubip

Bnﬁlp' Po3p06..11e1;1m CHMIITOMIB

_ 3agadi MoOJeli 3HaHb i BArOBHX
NiarHOCTHKH ana 8 A s
xoediuienTin

3aXBOPIOBAHDL 3aXBOPIOBAHE Ny
~

BucnoBkn IlpaBuna
A—N  oniHoBanus

v XBOpOOK

N

Puc. 7.7. Cxema anzopummy nobydoeu mooesui sHams

Jlnst peanizaiii 03Ha4eHUX CTPYKTYp BUODaHO MaTpuuHy GopMmy —
TabMUINO PO3B’A3KIB. Ii amict s BHOpaHOI BHUILC 3aiadi MEIMIHOL
JarHOCTHKM IoaHo B Ta0n. 7.5. Lls MaTpuLs Mae aBi LIL: IO-IEpIIeE,
BOHA BW3HAva€ (QopMaT AAHMX ; NO-Apyre, moneruye o6”eaHaHHsA
CHMIITOMIB Ta iX ONPaLIOBaHHIA CUCTEMOIO HPABUIL.

Tabnuuda MiCTHTL Ha3BM BOCBMH BIPYCHMX 3aXBOPIOBAaHb |
BIOBIZIHUX iM CHMIITOMIB Ta BarOBHX KOE(IIIEHTIB.

MeroauKky OLIHIOBAHHA BHCHOBKIB NMOOYNOBaHO Ha BUKOPHC-
TaHHI BaroBUX KOe(ilieHTIB Ui KOXHOro cHMNToMy. Barosi xoegi-
LI€HTH MICYMYIOTHCS TUIBKE U1 MiATBEPIDKCHUX Y MPOILEC Aianory
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cumnromiB. Cyma BaroBux Koe(illieHTiB BU3Ha4a€ BIICBHEHICTD Y Bij-
COTKax Jans BubpaHOro ;iarHo3y. Taka MoJenb OLHIOBAaHHS BHKO-
PHCTOBYETbCs B 6araTbOX CHCTEMAaX MEAUYHOI JiarHOCTHKH.

Tabauys 7.5
Tadanune noxauus
MoJieji 3HAHE AJIN 3aKa4i MeAHIHOI JiarHOCTUKH

XBopobu —
Cumrrromu |

Temmeparypa 20 1 20| 20 | 20 | 15 | 30 | 20
Hexwurs 10 | 10
Kamens 10 [ 10 | 20
Bins y ropni 20 | 15
30inbIIeHys
T TYETIOCHUX 3a7103 30 | 10 | 30
Amyxa 30
Bucrmanus 30 30
Bmroeora, Hynora 30
Onyxmicrs ByHIHEX
345103 40
10 | Bomi y xusori 40 | 40
11 | Pozmamu
KUITIKIBHUKA 40
12 | ToxOBTiHES UIKipy 60
13 | I'onoBmuit Gink 30 15 15
14 | O3n06 30 | 15 | 15
15 | Csitnobos3Hs 30
16 | Cyma BaroBux
xoedimienTiB 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Xl |X2|X3|X4|X5([X6| X7 (X8

W AW —

Ol ool -1 S

PopmaTH rIpaBuIl WIA KIaTHOCTHKY 3aXBOPIOBAHE:

1. SIxmo (Temneparypa I vexuts I xamens I Bucumanns I
CBITIIOOO3HE ),
To € 3axBoproBaHH Ha Kip.
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2. Mxmo (Temueparypa I Hexurts I xamens [ ronoBuui 6ib 1
03H00),
To € 3axBOpIOBaHHSA HA IPHUIL.
3. Sxmo (Temnepatypa I sayxa I xamens I ronopuuii 6inp 1
03H00),
To € 3anajicHHS JErcHiB.

4. SIxuo (Temueparypa 1 6ine y ropmi I 36inemenns
Oiq4enrocHuX 3a103 | rosoBHuii 6inb [ 03H006),
To € 3aXBOPIOBaHHA HA AHTIHY.

5. SIxmo (Temneparypa I 6inb y ropai 1 306iuibuieHns min-
yemocHuX 3am03 I sucunanns I nynora I 6moBora),
To € 3axBOpIOBaHH HA CKApJATHHY.

6. SIxmo (Temneparypa I 36inbiuenns nmiayemocHUx 3anos I
OMYXJIICTh BYLIHMX 33a5103),
To € 3aXBOPIOBAHHA HA NAPOTHUT.

7. Mo (Temneparypa I 60ni B xuBoTi | posnaau
KHIIKIBHHKA),
To € 3aXBOPIOBaHHS HA M3EHTEPIIO.

8. Sxuio (60 B :xuBOTI | NOXOBTIHHA LIKIpH),
To € 3aXBOPIOBAHHA HA reNaTHUT.

o uiel Moxeni 3HaHp Y GopMi OpOAYKUIAHAX fpaBui Oyne
3aCTOCOBAHO 3BOPOTHHH AJITOPUTM BHBCACHHS, OIKC SIKOT'O ITOAAHO
B po3aini 5.

Ha puc. 7.8. mogano apxitekTypy Ta (pyHKNII IpOrpaMHOro 3a-
Oe3nedeHHs eKCIEPTHOI CHCTEMH [UIA 331a91 MENUIHOL JIarHOCTHKH.

B apxirektypi 113 peanizoBaHo 0OCHOBHUH NPHHIMI — A1ANOF0-
BHH PEXHUM pOOOTH KOPUCTYBaya.

Iporpamsy peami3aiiilo €KCIEPTHOI CHCTEMH TS AJATHOCTHKN MC-
JVYHUX 3aXBOPIOBAHE BUKOHAHO B 00’ €KTHO-OPICHTOBAHOMY CEpPEAOBHILI
VBA. Inrepdeiic 6ynyeTbcs Ha OCHOBI Bi3yalbHUX KOMITOHCHT. (JCHOBOIO
A ix posmimnenns € gopmu. Tomy mpoekTyBaHHs iHTepdeicy IpyHTY-
€TeCst HA MoZemoBanHi ¢opm. Burman ¢opm nogaso wva puc. 7.9, 7.10.
T'onoBHa opMa BUKTMKAETECS 33 JIOTIOMOTOI0 MaKpOCYy.
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Ry AL NP DA 3D s MR A A

Intepeiic ,
EC
Baza zuans -~
EC b
Bubip rinore3n
32XBOPIOBAHHA Cuucox
L > < > Ha3B 8 <«>
XBOpo6
Amnanis Tabauun
> i > N
CHMNTOMIB cAMIITOMIB
33XBOPIOBAHHA
- Bizyanbne
OuninloBanus HOIAHAS
rinoTesx, pe3yJIbTaTiB
BHCHOBKH
P JoBigka

Puc. 7.8. Apximexmypa ma ¢ynxyii npoepamnozo 3a6e3neqenns
excnepmHoi cucmemu

34 JIOMOMOTOK €JIEMEHTIB YIPaBIiHHSA JaHUMH BHOMPAETHCS
MOXUIMBA TiIIOTE3a 3aXBOPIOBAHHSA 3 2-X IPYINl XBOpOO: BIPYCHHX Ta
indexuifinux. Bubip rimoresu akTHBi3ye anropur™M 3BOPOTHOTO
IOHIYKY PO3B’ 3Ky 3a4a4i MEJUYHOL AIarHOCTHKH.

I{s dopma peanizye Taki GyHKIII:

1. VBenenns 3 Gasu 3HaHb 171 BUOPaHOI IinoTe3d XBOpoOH i
CHMIITOMIB,

2. IliaTpuMmka BHOOpPY HEOOXITHMX CHMIITOMIB;

3. IligrBep/pKeHH: 1 Bisyali3allil pe3y/bTaTiB aHAI3Y TIIOTE3H;

4. TloepHenHs g0 nepmoi gopmu inTepdeiicy;
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EKCNENTHA CHCTEMA MEAHMHOT RISTHOTTIRA

l BHOIp rinore3y MOEIGIBOI0 2AXBOPHEIHHN

| BipycHi XBOpOBMK %] IHeKUirUHE XBOpo6bi

Yeectun
CUMIMTOMM

rinoTesa xsopo6u

aTEBepAKeHHA
TinoTesu -

TinoTeza
xeopobu Kip
miaTREACHA HAR
60%

Puc. 7.10. Dopma inmepdpeticy ona ananizy cumnmomie

i oyinrosanns zinome3u 3axX60pPIOSAHH
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5. BuUKIHK AOBiZKH PO ONMCH 3aXBOPIOBAaHbE TAa MOMUIMBE
TiKyBaHHS.

Ilporpamue 3a6e3nedeHHs GKCIIEPTHOI CHCTEMH MOXE OyTH
BHKOPHCTAHO B HaBYaJbHUX NUIAX 1A nabopaTopHux pobiT 3
JUCTIHMIUTIHE “CHCTeMH WITYy4HOTO iHTeNeKTy” Ta MAMCIHMILIH, IOB’d-
3aHUX 3 MEAUYHOIO 1HGOPMATUKOKO.

Iporpama 3
Komu romosHoi dpopmu
Private Sub CommandButtonl_Click()
Unload UserForml
Unload UserForm2
Unload UserForm2
End Sub

Private Sub Framel Click()
"UserForm2.ListBox1.Clear

UserForm!.Hide

Load UserForm2

UserForm2.ListBox 1.Clear

End Sub

EnemenTu BUOOPY HA3BH 3aXBOPIOBAHHSA

Private Sub OptionButtonl Click()

Set shetl = Sheets(1)

shetl .Range("b19").Select

shetl.Range("b19").Value = OptionButton1.TabIndex
UserForm2.ListBox 1. AddItem OptionButtonl.Caption
UserForm2.Show

End Sub

Private Sub OptionButton2 Click()

Set shetl = Sheets(1)

shetl . Range("b19").Select

shetl.Range("b19").Value = OptionButton2. TabIndex
UserForm2.ListBox1.AddItem OptionButton2.Caption
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UserForm2.Show
End Sub

Private Sub OptionButton3_Click()

Set shet]l = Sheets(1)

shetl.Range("b19").Select

shet]l.Range(""b19").Value = OptionButton3.TabIndex
UserForm2.ListBox1.AddItem OptionButton3.Caption
UserForm2.Show

End Sub

Private Sub OptionButtond Click()

Set shet] = Sheets(1)

Set shetl = Sheets(1)

shetl.Range("b19").Select

shetl.Range("b19").Value = OptionButton4. TabIndex
UserForm2.ListBox1.AddItem OptionButton4.Caption
UserForm2.Show

End Sub

Private Sub OptionButton5_Click()

Set shet] = Sheets(1)

Set shetl = Sheets(1)

shet].Range("b19").Select

shetl.Range(""b19").Value = OptionButton5.Tablndex
UserForm2.ListBox 1.AddItem OptionButton5.Caption
UserForm2.Show

End Sub

Private Sub OptionButton6_Click()

Set shetl = Sheets(1)

shetl.Range("b19").Select

shetl.Range("b19").Value = OptionButton6.TabIndex
UserForm2.ListBox1.AddItem OptionButton6.Caption
UserForm2.Show

End Sub
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Private Sub OptionButton7_Click()

Set shetl = Sheets(1)

shetl.Range("b19").Select

shet1.Range("b19").Value = OptionButton7.TabIndex
UserForm2.ListBox1.AddItem OptionButton7.Caption
UserForm2.Show

End Sub

Private Sub OptionButton8_Click()

Set shetl = Sheets(1)

shet!.Range("b19").Select

shetl.Range("b19").Value = OptionButton8.TabIndex
UserForm2.ListBox1.AddItem OptionButton8.Caption
UserForm2.Show

End Sub

Komn npyroi popmu
Private Sub UserForm_Click()
End Sub

Private Sub CheckBox1 Click()
End Sub

Private Sub CheckBox2_Click()
End Sub

Private Sub CheckBox3 Click()
End Sub

Private Sub CheckBox4 Click()
End Sub

Private Sub CheckBox5_Click()
End Sub

144

Private Sub CommandButtonl_Click()

'Kony KHOIIKH yBeeHHSI CHMIITOMIB

Dimrl As Integer

Dim st As String

Set shetl = Sheets(1)

Set Is1 = ListBox1

CommandButton2.Enabled = False
TextBox1.Text=""

Dim ind As Integer

Set Is1 = ListBox 1

TextBox].Text=""

CheckBox1.Caption=""
CheckBox2.Caption=""
CheckBox3.Caption=""

CheckBox4.Caption =" "

CheckBox5.Caption =" "

CheckBox1.Value = False

CheckBox2.Value = False

CheckBox3.Value = False

CheckBox4.Value = False

CheckBox5.Value = False
CommandButton2.Enabled = True

Set shetl = Sheets(1)

ind = shetl.Range("'b19").Value

Select Case ind

Case 0

CheckBox1.Caption = shetl.Range("b3").Value
CheckBox2.Caption = shetl.Range("b4"). Value
CheckBox3.Caption = shetl.Range("b5"). Value
CheckBox4.Caption = shet1.Range("b9"). Value
CheckBoxS5.Caption = shet1.Range("b17"). Value
shetl.Range("c18").Value =0

Case 1
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CheckBox1.Caption = shetl.Range("b3").Value
CheckBox2.Caption = shet].Range("b4").Value
CheckBox3.Caption = shetl.Range("b5"). Value
CheckBox4.Caption = shetl.Range("b15").Value
CheckBox5.Caption = shet]l.Range(""b16").Value
shetl.Range("'d18").Value =0
Case 2
CheckBox1.Caption = shetl . Range("b3").Value
CheckBox2.Caption = shetl.Range("b5").Value
CheckBox3.Caption = shet] . Range("b8").Value
CheckBox4.Caption = shet]l . Range("b15").Value
CheckBox5.Caption = shetl.Range("b16").Value
shet].Range("e18").Value =0

Case 3

CheckBox1.Caption = shetl. Range("b3").Value
CheckBox2.Caption = shetl.Range("b6").Value
CheckBox3.Caption = shetl.Range(""b7"). Value
CheckBox4.Caption = shet]l . Range("b15").Value
CheckBox5.Caption = shetl . Range("b16").Value
shetl .Range(""f18").Value =0

Case 4

CheckBox1.Caption = shet].Range("b3").Value
CheckBox2.Caption = shet] . Range("b6").Value
CheckBox3.Caption = shetl Range("b7").Value
CheckBox4.Caption = shet].Range("b9").Value
CheckBox5.Caption = shet].Range("b10"). Value
shet] .Range("g18™).Value =0

Case 5

CheckBox1.Caption = shetl.Range("'b3").Value
CheckBox2.Caption = shetl.Range("b7").Value
CheckBox3.Caption = shet].Range("b11").Value
shet]l . Range("h18").Value =0

Case 6
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CheckBox1.Caption = shetl Range("b3").Value
CheckBox2.Caption = shet1.Range("b12").Value
CheckBox3.Caption = shetl.Range("b13").Value
shetl.Range("i18").Value = 0

Case 7

CheckBox1.Caption = shetl.Range("'b12").Value
CheckBox2.Caption = shet] .Range("b14").Value -
shetl.Range("j18").Value =0

End Select

End Sub

Koan xHONKH aHANi3y CHMITOMIB

Private Sub CommandButton2_Click()

'Komu KHONKH

"Public ind As Integer

Dim ind As Integer

Dim irow, icol, rl, cl, c2 As Integer

Dim stl As String

Dim mp(10) As Single

Set shetl = Sheets(1)

Set Is1 = ListBox1

TextBox1.Text=""

'Set 1s2 = ListBox2

'Set 1s3 = ListBox3

shetl.Range("c18").Value = 0

klu = shetl Range("b19").Value

Select Case klu

Case 0

If CheckBox1.Value Then
shetl.Range("c18"). Value = shet1.Range("c18").Value +
shetl.Range("c3"). Value

End If

If CheckBox2.Value Then
shetl.Range("c18"). Value = shet] . Range("c18").Value +
shetl.Range("c4").Value
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End If

If CheckBox3.Value Then

shetl . Range("c18"). Value = shetl.Range("c18").Value +
shetl.Range("c5"). Value

End If

If CheckBox4.Value Then

shet]l Range("c18").Value = shetl . Range("c18").Value +
shetl.Range("c9").Value

End If

If CheckBox5.Value Then

shetl.Range("c18"). Value = shetl.Range("c18"). Value +
shet]l.Range("c17").Value | »
End If

TextBox1.Text = "T'inoresza xBopobu " & shetl.Range("c2").Value &
" migrBemxena Ha " & shetl .Range("c18").Value _

& "%"

Case 1

If CheckBox1.Value Then

shetl.Range("c18").Value = shetl.Range("'c18").Value +
shetl.Range("d3").Value

End If

If CheckBox2.Value Then

shetl . Range("c18"). Value = shetl.Range("c18").Value +
shetl.Range("d4").Value

End If

If CheckBox3.Value Then

shet]l.Range("'c18").Value = shetl.Range("c18").Value +
shetl.Range("d5").Value

End If

If CheckBox4.Value Then

shetl Range("'c18").Value = shet] .Range("c18").Value +
shetl.Range("d15").Value

End If
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If CheckBox5.Value Then
shetl Range("c18").Value = shetl.Range("c18").Value +
shetl.Range("d16").Value
End If
TextBox1.Text = "I'imore3a xBopobu " & shetl.Range("d2"). Value &
" migreemxena Ha " & shetl .Range("c18").Value
& "%"
Case 2
If CheckBox1.Value Then
shetl.Range("c18"). Value = shetl.Range("c18"). Value +
shetl.Range("e3").Value
End If
If CheckBox2.Value Then
shetl.Range("c18"). Value = shet] Range("c18"). Value +
shet]l.Range("e5"). Value
End If
If CheckBox3.Value Then
shetl.Range("c18"). Value = shet] Range("c18"). Value +
shet1 Range("e8"). Value
End If
If CheckBox4.Value Then
shetl.Range("c18").Value = shetl.Range("c18").Value +
shetl Range("el5").Value
End If
If CheckBox5.Value Then
shetl.Range("'c18").Value = shetl Range("c18").Value +
shet1.Range("el6"). Value
End If
TextBox|.Text = "I'inoresa xBopobu " & shetl . Range("e2").Value &
" migTBemxena Ha " & shetl Range("c18").Value
& "%"
Case 3
If CheckBox1.Value Then
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shetl.Range(""c18"). Value = shetl.Range("c18").Value +
shet1.Range("f3").Value

End If

If CheckBox2.Value Then

shet].Range(""c18"). Value = shetl.Range("'c18").Value +
shetl.Range("f6"). Value

End If

If CheckBox3.Value Then

shetl.Range("'c18"). Value = shet1.Range("'c18"). Value +
shetl.Range("'f7").Value

End If

If CheckBox4.Value Then

shet!.Range("c18").Value = shetl.Range("c18").Value +
shetl.Range("f15").Value

End If

If CheckBox5.Value Then

shetl.Range("'c18"). Value = shetl.Range("c18"). Value +
shetl.Range("f16"). Value

End If

TextBox1.Text = "I'imoresa xBopobu " & shetl.Range("f2").Value &
" migreemxena Ha " & shet]l.Range("c18").Value _

& "%"
Case 4

If CheckBox1.Value Then

shetl.Range("c18").Value = shetl .Range("c18").Value +
shet1.Range("'g3"). Value
End If
If CheckBox2.Value Then
shetl.Range(""c18"). Value = shetl.Range("c18").Value +
shetl Range("g6"). Value
End If
If CheckBox3.Value Then
shetl.Range("c18"). Value = shet1.Range("c18"). Value +
shet] .Range("g7").Value
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End If
If CheckBox4.Value Then
shetl .Range("c18").Value = shetl . Range("c18").Value +
shetl .Range("g9").Value
End If
If CheckBox5.Value Then
shetl.Range("c18"). Value = shetl .Range("c18").Value +
shetl.Range("gl0").Value
End If
TextBox1.Text = "Timoresa xBopo6u " & shetl.Range("g2").Value &
" miaTBemkeHa Ha " & shetl . Range("c18"). Value _
& "%"
Case 5
If CheckBox1.Value Then
shetl.Range(""c18").Value = shetl.Range("c18"). Value +
shet]l.Range("h3").Value
End If
If CheckBox2.Value Then
shetl . Range("c18").Value = shetl.Range("c18").Value +
shetl.Range("h7").Value
End If
If CheckBox3.Value Then
shetl.Range("c18").Value = shet] .Range("c18").Value +
shetl Range("h11").Value
End If
TextBox1.Text = "T'imore3a xsopobu " & shetl Range("h2"). Value &
" nixrsemkena va " & shetl . Range("c18").Value _
& "%"
Case 6
If CheckBox1.Value Then
shet]l.Range("c18").Value = shet1.Range("c18"). Value +
shet]l.Range("i3").Value
End If
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If CheckBox2.Value Then
shetl.Range("c18"). Value = shetl.Range("c18").Value +
shetl.Range("i12").Value
End If
If CheckBox3.Value Then
shetl.Range("c18"). Value = shetl.Range("c18").Value +
shetl.Range("i13").Value
End If
TextBox1.Text = "T'inmore3a xBopo6u " & shetl.Range("i2"). Value &
" migrBemkena Ha " & shetl.Range("c18").Value _
& "%"
Case 7
If CheckBox1.Value Then
shetl.Range("c18").Value = shetl .Range("c18"). Value +
shetl.Range("}12").Value
End If
If CheckBox2.Value Then
shet1.Range("c18").Value = shetl.Range("c18"). Value +
shet1.Range("j14").Value
End If
TextBox1.Text = "'imore3a xsopobu " & shetl.Range("j2"). Value &
" migrBemxena Ha " & shet].Range("c18").Value _
& "%"
End Select
End Sub
'CIIHCOK rinore3

Private Sub CommandButton3 Click()
"UserForm1.Show

UserForm2 . Hide
UserForm2.ListBox1.Clear
TextBox1.Text=""
CheckBox1.Caption=""
CheckBox2.Caption=""
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CheckBox3.Caption =" "
CheckBox4.Caption =" "
CheckBox5.Caption =" "
CheckBox1.Value = False
CheckBox2.Value = False
CheckBox3.Value = False
CheckBox4.Value = False
CheckBox5.Value = False
'Unload UserForm2
"UserForml.Show

End Sub

Private Sub CommandButton4_Click()

UserForm2.Hide
'Load UserForm3
UserForm3_.Show
End Sub

Private Sub ListBox1_Click()

Dim ind As Integer

Set Is1 = ListBox!
TextBox1.Text=""
CheckBox1.Caption=""
CheckBox2.Caption =" "
CheckBox3.Caption=""
CheckBox4.Caption =" "
CheckBox5.Caption =" "
CheckBox1.Value = False
CheckBox2.Value = False
CheckBox3.Value = False
CheckBox4.Value = False
CheckBox5.Value = False

CommandButton2 Enabled = True

Set shetl = Sheets(1)

ind = shet1.Range("b19").Value



Select Case ind

Case 0

CheckBox1.Caption = shetl.Range("b3").Value
CheckBox2.Caption = shetl . Range("b4").Value
CheckBox3.Caption = shetl . Range("b5").Value
CheckBox4.Caption = shet]l.Range(""b9").Value
CheckBox5.Caption = shetl.Range("b17").Value
shetl.Range("c18").Value =0

Case 1

CheckBox1.Caption = shetl.Range("b3").Value
CheckBox2.Caption = shet]l.Range("'b4").Value
CheckBox3.Caption = shetl.Range("b5").Value
CheckBox4.Caption = shetl .Range("b15"). Value
CheckBox5.Caption = shetl . Range("b16").Value
shetl.Range("d18").Value =0

Case 2

CheckBox1.Caption = shetl.Range("b3").Value
CheckBox2.Caption = shetl.Range("b5").Value
CheckBox3.Caption = shetl.Range("b8").Value
CheckBox4.Caption = shet]1.Range("b15").Value
CheckBox5.Caption = shetl.Range("b16").Value
shet]l .Range("e18").Value =0

Case 3

CheckBox1.Caption = shet]l .Range("b3").Value
CheckBox2.Caption = shet]l Range("b6").Value
CheckBox3.Caption = shetl Range("b7").Value
CheckBox4.Caption = shetl . Range("b15").Value
CheckBox5.Caption = shetl.Range("b16"). Value
shet]l.Range("f18").Value = 0

Case 4

CheckBox1.Caption = shetl.Range("b3™).Value
CheckBox2.Caption = shet] . Range("b6").Value
CheckBox3.Caption = shetl . Range("b7").Value
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CheckBox4.Caption = shet] .Range("b9").Value
CheckBox5.Caption = shet]l.Range("b10").Value
shet].Range("g18").Value =0

Case 5 :
CheckBox1.Caption = shet]1.Range("b3").Value
CheckBox2.Caption = shetl Range("b7").Value
CheckBox3.Caption = shet! . Range("b11").Value
shetl.Range("h18").Value =0

Case 6

CheckBox1.Caption = shetl.Range("b3").Value
CheckBox2.Caption = shetl.Range("b12").Value
CheckBox3.Caption = shet]l.Range("b13").Value
shetl.Range("i18").Value = 0

Case 7

CheckBox1.Caption = shet1.Range("b12").Valuc
CheckBox2.Caption = shetl.Range("b14").Value
shet1.Range("j18").Value = 0

End Select

End Sub

End Sub
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TEPMIHONOT4YHUIA CITOBHUK

3nanns npo naibaudicue maubymue

He MONCHA ompumamu 6i0 6ozie i deMOHIs,

- He MOJICHA ompumamu 020 i WIAXoM po3oymis,

He MOJNCHA OMPUManmi I uiaxom Oyob-aKux oO4ucIens.
3HAHHA... MONCHA OMPUMAMU MITbKY 60 o0etl

Cyn 3n

AJITOpUTMM NOWIYKY pPO3B’S3KiB — aITOPUTMH PO3B’A3yBaHHA
CKCIIEPTHHX 33734 3 MOJCISIMH 3HaHb Ha OCHOBI IpaBHi. Po3pisHstors
JBa THIM aJNOPUTMIB: JIOK&JIBHI Ta KepisHi. 32 JIOKaIbHHMH ANTOPUTMAMM
PO3B’A3YIOTE OKpEMi 3a7adi B IIPOCTOpi CTaHiB (HeKOMNO3uLil). AnropuTMu
YIpaBILiHHA OpPraHi30BYIOTH IIpouecd BHOOPY JOKaNbHHX TpOHEAyp i
HOpUIHATTSA BUCHOBKIB PO 3aKiHYCHHSI [OIITYKY.

Ba3a 3naun — 1e nporpaMuuii 3aci6, skuit 3abe3nedye momaHas i
BUKOPHCTaHHA 3HAaHb JUIA aBTOMartH3aiii pO3B’sA3yBaHHA 3aJdd, KOIH
9acTo HeOoOXiJHI HENpoueAypHi THUOM 3HAHB: NPABANA, MIPKyBaHHA,
€BPUCTUKHU, MOILIYKOBI 3anMTH. Y 3apyOikHIN HayKoBiil Jiteparypi €
nomuperuM Tepmin KBS-knowledge based system — cuctemn, 3acHoBani
Ha 3HaHHAX.

BeKTpexiHr — anropuT™ JIOKaIBHOIO MOWIYKY JUIS MOAENI 3HAHB
Ha OCHOBi mpopykuidHux npaBuin. Ilepembadae mMKiIigHE YTOYHEHHS
33/1a4i HOUIYKy B IIOCTYIIOBO PO3IIMPIOBAHOMY MPOCTOPi ONMMCY 3ajaui
(3a paxyHOK NOBEPHEHHS 0 BHOOPY anbrepHaTHBHMX npasun [lpomory).
BekTpeKkiHT 3aCTOCOBYETHCS B JIOTIYHHX MOBAX TIPOrpaMyBaHHs.

BexTpexiHr xpoHoaoriyHuii — aJiropuT™M HOBEpHEHHA IO OCTaH-
HBOTO 33 YacOM pO3TANYKCHHA IIIaxy momyky. Ilicis moBepHeHHs
BUOHPAIOTH HOBHIT IIIAX.

BexTpexinr 3a 3a/eXHOCTAMH — alTOPUTM 3 TOBEPHEHHAM 3a
3aIEKHOCTAMM, KOMM aHAII3yIoTh iH(OpMAIio: MpPO 3aCTOCOBAHI Ha
nUIAXy IIONIyKy NpaBMia; npo ixHi BucHOBKU. Ilicns moBepHeHHs Ha
HOBOMY ILJIAXY BiJKAIAXOTHCS TOMUIIKOBI il

BuxopncTaHHS 3HAHDL — TEXHONIOTIA OTpMMaHHA PO3B’A3KiB Bia-
HOBiZHO O TPEACTABIICHHA MOJIENi 3HaHb UM EKCIIEPTHOI 3ahaui. 3ajaya
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HaOyTTs 3HaHb HafyCIimHime po3B’sA3aHa B EKCNEPTHHX TEXHOMNOTISX.
Pose’ssyeTscs HAa  erami  NOHIYKY iHXKEHEpOM 3HaHb. YacTkoBy
aBTOMATH3alli0 JIg L€l 3amadi 3A1HCHIOTh 33 JOMOMOTOK) - CHCTEM
imxenepii 3aaus (CI3).

linmeprekcrosa Mogenh 3HAHL — PI3HOBHA MOZENI CEMAHTHIHOL
Mepexi, y By3lIax KOl po3MiliyloTs (parMeHTH TEKCTY, 300paXeHHs Ta iz
indopmartiiini opmuL. 3abe3nedye Bi3yalizalilo MEpeKi By3iB rineprekcTy.
Jae 3Mory HajaBaTd JOCTYN JIO BeIMKUX OOCAri8 pisHOPLAHOI iH(oOpMari:
TekcTy, rpadiku, Bineo. Icnye 6Gararo 3acobiB s noOyaOBH IiNEpTEKCTy:
HTML, PHP, XML. Ilupoko BHKOPHCTOBYETHCA B Mepe)mmx 3acobax
NPOrpaMyBaHHsA T2 B IHTepHeET. .

Excnepr — ue QaxiBenp, saxuil MOxe npodeciiiHo po3B’A3yBaTH
Baxko ¢opmanizoBaHi 3ajJa4i, BUKOPHCTOBYIOYM PIi3HI NpUiOMH 1a
eBpuCTHKM. EXCHEPT Mae BENMKME 3alac 3HAHb | MOXE IMBHIKO PO3-
Mi3HABATH THIIOBI 33,124, AKi NOCTAOTH TEPER HHM.

Excneprui cucremu (EC) — nporpamu, npusHadeHi MOJETIOBATH
MIDKYBaHHS €KCIIEPTa N 4aC PpO3B’sA3aHHA EKCHEPTHOI 3ajaMi.
Excneprai CHCTEMH SBILLIOTH CO0OI0 OOYMCHIOBAILHY CTPYKTYPY, LU0
caMoCTiiiHO QopMye anrOpHIM PO3B’A3aHHA 3 MOXIHBOIO Habopy
CKOHCTPYHOBAHMX €KCIIEPTAMH IIACHCTEM JIOITYHOro BHOOPY (nOriYHMx
npaswi) Ta obuucmoBanbEuX omepauii. [lizcucremu BUOHpaOTH BiHO-
BiIHO /IO OLLHOK i IOPIBHAHE, CHOPMYIILOBAHHMX PAHILLIE CKCHEPTAMH.

Excneprni iurerposani cucremu — ue EC, BBeneni po apxi-
TEKTYPH CHCTEM NPOEKTYBAaHHA ULL aBTOMAarTn3aunii upouecip oGpodin
JAHAX T4 MPOUECIB aHaii3y. BHKOPHCTOBYIOTBCS )11 aHanily BUXIAHMX
TEKCTIB 33734 i PO3YMIHHA IXHBOIO 3MICTy, KCPYBaHHJd BHMOIAMH T
O0OMEXEHHAMH NPOEKTIB, BUPOOICHHAM cnennikalil, IPOCKIyBaHHAM,
KojioreHepayicto, Bepudikaliero.

Excneprni Texnonorii — texsonorii npockrysanus IC, soxpema EC,
HC, IEC, KC, CIIIP, KCI1. 3acTocoByioTs 10 33a1a4, A€ ¢ MOM/IHBUM
BHKOPHCTaHHS MoJe/ieH 3HaHb Ta MeTOAIB 1X 0O4HCIICHHS.

3naHHsn — 1le¢ OCHOBHI 3aKOHOMIPHOCTI LIpeAMETHOI obnacti, 3a
JIOOMOIOK0 AKHX MOXHA pPO3B'S3yBaTH HAYKOBi, BUPOOHHMYI Ta 1ML
sagaui. Lle nobpe crpykTypoBaHi jaHi. PO3pi3HAIOTH alIropuTMidHi Ta
HEAITOPUTMIYHI 3HAHHA. AJIFOPHTMI4HI 3HAHHA: ATOPHTMM, NPOLEAYPH,
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nporpamu. HeanropuTMmiuHi 3HaHHA — e (aKTH, NpaBriIa, OLIHKH, OHATTS
(MaTeMaTHuHi TA HEMATEMAaTWYHi), CBPHCTHKH. TepMiH 3HaHHA LA
IporpamicTa o3Hadae CTPyKTYPH JAHMX, sIKi HeOOXiHI nporpami, o6 BoHa
MoTIa poOHTH “IHTeNIeKTyaIbHi BUCHOBKH .

IkHHIipHHT 3HAHDL — TEXHIYHA JUCUMIUIHA, SKA BHBYAC METOOU
iHTerpyBanHs Mogenell 3HaHP y KOMII'IOTCPHMX CHCTEMaX I TOro, 1100
BHpilyBaT! CKIaZHi npobiieMn, sKi 3a3BHdaii MOTPeOYIOTH BACOKOIO PiBHSA
3HaHb. BimnoBigaux (axiBIiB HAZUBAIOTH IHKEHEPAMH 3HAHb.

IHIyKTHBHE BMBefeHHSI — METOJ y3aralbHEHHs, IKuii Iepenbatac
BHBEJCHHsA 3arallbHUX HACHAKiB i3 JaHux-(aktiB. Buxopucroyersca y
$OpPMAaNBHO-JIOTTYHUX CHCTEMAX #K CIPYKTYPHO-JOri4Hmii merox. Inmayk-
THBHE MOZEMIOBAHHA € ogHMM i3 HampamiB IIII, sokpemMa B mMammuHOMY
HaBYaHHI Ta pOGOTOTEXHIYHHX CHCTEMAX.

KonTexcrHe BuBeeHHS — CYKYITHICTh YyMOB ((akTiB, BHCHOBKIB),
I8 [AKOi € JIOridHO OOIPYHTOBaHHMM 3aCTOCYBAHHS HPAaBWIA HA HUIAXY
BuBeneHHA. lle Moxe OyIHM CyKynHICTh O3HaK, CHMIOTOMIB, (aKTiB.
3acTocoByeThCs B HPOSYKIIHHMX Mogeniax. Yacto nepepbagae gianoro-
BHH PEXHUM B3aEMOJI] 3 KOPUCTYBAYEM.

Jloriuna mopenr maHBX — (GopMamisM OnMCYy CTPYKTYD JAHMX,
3B’A3KIB MiX HUMH, oOMexeHp HimicHocri. Omuc y Takomy ¢opmaismi
HA3UBAETHCA CXEMOIO.

Meroa aomxu orosomienbh — croci® opramisauii JorigHoro
NONIYKY, 33 AKoro 6a3y 3HaHb NOJUIAIOTh Ha He3anexHi Moayn. Koxen
Mozyas ‘“‘crioctepirac” 3a CBOCIO O0JACTIO IIaM’ ATi-KIAaCHOI MOLUKH i
BBOOMTECH B poOOTY TUIBKM TOMl, KOXM TaM 3 ABIIETBCH HOBa
indopmanid. ¥ mponeci poboTH MOy 33/ IMIIAIOTE OTPUMAaHI HIMH HOBi
3HaHHS B CBOiX 00JIACTAX.

MexanizM JOTi4HOr0 BUCHOBKY — 4aCTHHA CKCIIEPTHOI CHCTEMH,
mo 3abesnedye OAEPKAHHA BUCHOBKIB-PO3B’A3KIB Ha OCHOBI Mogjemi
3HaHb, Mo MicTAThCs B B3. Lleit mexani3m Mae 3a0e3neqyBaty nogioHicTs
MipKyBaHb JIFOAMHHM i MOXE F€HEePyBaTH B IIPOLIECI BUCHOBKY HOBI 3HAHHA —
BHCHOBKH, DimleHHs. [l CHCTeM, 3aCHOBAHMX HAa HPOAYKIIHHOMY
IPEeJICTABICHHI IIPABHI, BUKOPHCTOBYIOTHCH HOLIYKOBI aJITOPUTMH.
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Moaeib 3HAHL — CYKYIHICT CTPYKTYp AaHHMX (4HCIOBO-CHMBOJb-
HMX, TabmuaHuX, rpadivHuX Ta iH.), CIENianbHO OPTraHi30BAHMX JUIA KOHKpET-
HOr0 aIropuIMy [OLIyKY PO3B’A3KiB B €KCIIepTHiH 3azawi. TexHomorix
1oOyZIoBM MOXET 3HAHb MICIWTh TaKi €JIEMEHTH: METOAM i MpOrpamHi
3aco0u HaOyTTA 1 IpeCTABICHHS 3HAHb.

Heuitxe BUBeIeHHs — MEXaHi3M JOTIYHOIO BHCHOBKY, BHKOPHCTO-
BYBaHMI 32 HASBHOCTI HEHITKAX JAHMX Y MOJACIMX 3HaHL. Y MPOMYKIIAHMX
CHCTEMaxX BiH HaifgacTilue 3aCHOBAaHMM HA BHKODHCTAaHHI TAaK 3BaHUX
OAKTOPIB VIIEBHEHOCTI (xoediniern Bu3HageHocTi). Ilepepaxysanms
¢axropis yuesHeHoCTI A MpaBw i (akTiB 3AIHCHIOIOTE 33 JIOHOMOIOK)
dopmyn meditkoi noriku 3age. Ili oGUHCHCHHA MPUENHYIOTH JIO MEPEXi
TPOAYKUIHHAX IpaBiwi1 Mozaeni 3HaHb. CyKYIHICTE (POpMYN HEWITKOL JOriKHM
BpaxoBye THIOBI KOMOIHALIIT 00’ €HAHHA IPABIIL

HeuiTKi 3HAHHA — YMCIOBO-CUMBONBHI OIHKH ()aKTiB i BUCHOBKIB
OpaBU Y MOJEIAX 3HaHb UM IIATBEP/DKCHHS TPaBAoNMoAiOHOCTI (Bipo-
rigHocti) sucHoBkiB. HewiTkicts 3HaHL (YMOB, (haKTiB, BHCHOBKIB [IPABMIT)
33JIA€THCA CHEMANFHIMH €JICMEHTAMH:

e  koegilicHTAMH IMOBIpHOCTI;

e  xoedilicHTaMH BA3HAYEHOCTI, OBIPY;

¢  HEYITKHMH MHOXUHAMH;

®  HEeYiTKUMH BiTHOUICHHAMME,

®  JIHTBICTHYHHMH 3MIHHAMH.

Ownrogorisn — ¢opmanizoana criepudikais I10. [pusnagsena mi
upeACTaBNeHds TA iHTepnperaiii 3HaHb Y ¢opMi, 3pYdHiH 1A KoMIrFo-
TEPHUX TEXHONOTI NiJl Yac po3B’A3aHHA OKpeMHX 3ajad. Bukopuc-
toByerhed B 1111 nopsy i3 6azamu 3HaHb. 3auuc y Gopmi MBOXUR

O0={X,R,F},
X — MHOXuHa (00’€kTiB) HOHATH, P — MHOMXHHA BinHoWwEHB;, P — MHO-
#uHa QYHKUil (mpouexyp intepnperauii). IcHyroTs 3acobu i Texnomorii
nobynon ontonorii. Ilpuknamgu — naGopu iHIeKcHMX ¢aiinis B
cucremax ITIC, cnoBaMKH, Te3aypycH.

IMigcncremMa mosicHeHb — KOMIIOHEHTA €KCIIEPTHOI CHCTEMH, siKa
MPOBOUTE TPACYBAHHA JIOTIIHHX [PABUII B MOAEII 3HAHB I NOACHEHHA
ILIAXiB OTPUMAaHHA BACHOBKIB 3 IIPaBHIL.
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IIpeamerna obaacTh — Ile MHOXHHA 00 €KTIiB pa3oM i3 3HAHHAME
Opo HWX, BUP@KEHHMH Yy BUITIAAI NpaBui (BigHOWIEHS). BimHomeHHs
OIIMCYIOTH BIACTHBOCTI 00’ €KTIB T4 3B’ A3KH MiXK HUMH.

Hpeacrasaenms 3uaHL — 1€ METONONOTIA MOJEMIOBAHHS i (popMati-
3a0ii KOHUENTyaNbHMX 3HAHh, OPIEHTOBaHAa HA KOMII'HOTEPHY OOpOOKY.
Dopmanisartist wici 3aa4i i BiAIOBIIHI KOMII'IOTCPHI TEXHONOTIT € TpeMETOM
IHDKeHepii 3HaHb. Jina apToMaTH3aIlii IPE/CTABICHHS 3HAHb BAKOPUCTOBYIOTh
nporpamdi nigcucremu EC-cicteMu irKeHepil 3HaHB,

Hpoxyxumiiini mpasuna — Baifmommpenimmii popMatismM IpeICcTaB-
nenns 3HaHp y EC. Ipoxyxuis, 9 npoxykuiiine npasuio, ssise coGoo
napu “ymoBa” — “ais”. 3MicT ii mONATaE B TOMY, IO Y pa3i BUKOHAHHA
YMOBM CHCTEMAa NOBMHHA BHKOHATH JII0, 3a3HaueHy B MEPIIiHd YacTHUHI
IpoAyKIii. YMOBAa MOBUHHA BUKOPHCTOBYBATH iH(OpMAaLiO TIPO NOTOYHI
cTagn 6a3u 3HaHb, a Aii MOXYTH 3MIHIOBaTH Nel craH. OCHOBHI BUMOTH
J0 CHCTEMHM NPOAYKUIHHMX MPaByII MOJEINI: HECYNIEPEYHICTh, POMIMPIO-
BaHiCTb, amanTuBHicrs. Ile 3aramsHi BUMOTH JO NpaBMI Mojeli
EeKCIIEpTHOI 3a1aui.

HpsiMuii pomWyK — 1€ JTOKAIBHHI anropuT™ nomyky y Mepexi
npaeui. Ilomyk posmouuHaeThes 3 aHami3y HEpBUHHMX (AKTIB Mif-
TBEPKEHHS IIPOMDKHUX TiNOTe3 A0 3aKiHYCHHSA — BU3HAYEHHS KiHIICBOI
TiNoTe3N y IOKAIBHIN Mepexi mpaBmil.

CemanTnuni Mepexi — dopmanism noganns 3uans y EC. Bin-
TIOBiJHO IO I50r0 METOXY 3HaHHS HOAAIOTH Y BUMAAZI Jeskux 06’ €eKTiB,
OB ’A3aHUX PISHUMU BiJHOCHHAMH THILY “€ YaCTUHON”, “HpAIoe B...”,
“aHaNorigHAN”, “c ompyKeHUM 3...” TOmo. BHINCYBAHHS BCIX iCTOTHHX
AN POSCIAHYTUX 00’ €KTiB BIHOCHH i SBILIC COBOH CEMAHTHYHY Mepe-
xy. O6’€xkTH CIIYTYIOTE By3IIaMH MEDEXi, BIIHOCHHHU TIPEACTAaBIIAIOThCS
JAYyTaMu.

Taxconomin — Teopis knacudikauii i cucTemarH3aunil CKIATHO
OpPTaHi30BAHMX IMPHUPOIHMX, TEXHIYHMX, COMiAIIbHUX CHCTEM PEaTBHOCTI, 110
MAIOTh 3a3BUH4Ail i€papxiudy GynoBy: opramiunui cBir, 06’extu reorpadii,
reonorii, aCTPOHOMII, KOCMIYHI allapaTy TOLWO.

DpeiiM — CTPYKTypa NaHMX, AKa MOXE MICTUTH CHCTEMHO-CTPYK-
typuuit omuc IIO. Taka cIpykTypa € 3pydHON Ul MOJCTIOBAHHSN
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aHAJIOTIM 3HaAHB, OUMCY 00JacTedl 3 POHOBUIOBMMH, IIPOCTOPOBHMH,
MPUYMHEUMY, (yHKIIOHAIBHEME 3B’A3KaMut TOHATH. Peanizyrots dpeiim
y cydacaux 3acobax OOII 3a momomororo 06’exri-dpopm. Ha dopmi
PO3MILLYIOTE AeKiapaTvBHi, GyHKUiOHANBHI Ta HPOEHYPHi €IEMEHTH,
HeoOXifHi Jui1 MOJEIIIOBAHHS 3HAHD EKCIIEPTHOL 3a4a4i.

®peiimoBa MoaeJh 3HaHL — CYKynHIicTh ¢peiimMis, opranizosana
3a MPUHUMIIOM CeMaHTHUHOI Mepexi. OkpeMi ¢ppeliMu-popMH € By3amMu
Mepexi, AKa CIPYKTypye 3HaHHA PO EKCIEPTHY 3aJady Ta CXemy
nowyky. OcobmuBocti PppefiMoBoi Mozie 3HAHB:

» BigcyraicTe morpedu y xommnimuii Moaeni 3Haxe. [lomyk B

cucreMi (hpelMiB MPOXOANTH 32 3aKAHMMU NPaBHIAMH 00X0xy
Mepexi i BUKOPHCTOBYE pexuM iHTepipetanii ¢ppelmy (Horo
eleMeHTiB). 3pyuHicTe BI3yalbHOr0 aHalily CIPYKTypH
¢peiimy Ta #ioro pyunoi 06pobxu;

»  JIerKicTs NpHEIHAHHA BUKTUKY TIpouexyp abo iHmmx dpeimMis;

» aJanToBaHICTH JO Pi3HOrO THIy CTPYKTYp: (peliMu-10BinKu;

thpeitmu-creHapii; gppeiiMu-noxii abo cutyauii;

» KOpCTKAa NPHB’A3KA MOJENI IO AITOpPUTMY MOILYKY, BaXKO

BHOCHTH 3MiHH Ta JIOTIOBHECHHS.

Ilryunuii inTenexr (HII) — HaykoBo-TCXHiunMil HANPAM y Tarysi
indopmamuku. Ha nogarky 80-x pokis y gocnimpkennax 3 I chopmysascst
caMOCTIilHMH HanpsaM, o ogepkas Haspy “Excneprui cucremn” (EC). Mera
JIOCTDKEHHA ¥ MEXKaX LBOr0 HAIPAMY TIOJMIae B po3poOIeHHi IIporpaM, o
JIAF0Th MOXKJIMBICTH OZCPYKYBAaTH Pe3yJbTaTH, AKi 3a AKICTIO i eeKTHBHICTIO
NOAiOHI pilIeHHsM, OflepXKyBaHUM HaOLIbI KBastibikoBaruMu daxiBLsmm —
excnepramMu. CHHOHIM CITOBOCIIONIYYEHHS “‘CKCTIEPTHI CHCTEMH™ — “CHCTEMH,
3aCHOBAHI Ha 3HAHHAX .

KEE (Knowledge Engineering Enviromet) — rexxouoris (CTaHuapr)
npesicrapnens 38aHs B CHIA mosoro JIICIL Briepme zamporionosana sk
MOBa 3 BUKOpHCTaHHsM (hpefimis pipmoro Intelcorp.

KADS (Knowledge Asqusition and Documentation Structuring) —
TEXHONOTis (CTAHAAPT) MpeACTaBIeHHs 3HaHb Ta IlipoekTyBaHHA EC,
nomupenuil y €Bpoti.
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Binac O. €.

SKICTh IPOI'PAMHOI'O 3ABE3SINEYEHHST
TA TECTYBAHHS

Haguanvnuti nocibnux. —2011. - 216 c.
ISBN 978-617-607-124-2

Posrasnarorecs cmocodH poss’szaHHA 3agag  3abes-
MEYEHHs Ta KOHIPOMO AKOCTI PO3POOIIEHHS IpOrpaMHUX
TPOMYKTIB 3 IMOSHIA TECTYBaHHS. BHKIANEHO 3aBIaHHA
mpotiecy BepHdikanii, ofmcaHo Tpomexypy $opMaibHOrO
iHCTIEKTYBaHHA Pi3HMX CIJIAZIOBHX TIPOTPaMHOIO TPOIYKTY,
METO/I HOLIYKY IIOMIIIOK, TOGYAOBY CepeIOBHII TECTYBAHHS,
piBHi Ta BUM TecTyBaHHA. [TociGHIK MicTUTE TepMiHONOTTY M
CIIOBHHK 3 AKOCTi Ta TeCTYBaHHA IIPOTrPaMHMX ITPOXYKTIB.

Jns crymentis HampaMmy “TlporpamHa imxenepis™
BMOIMX  HaBYalbHMX  3akNajiB Ta  Qaxisuis, 1mo
32HMal0ThCS PO3POOTIEHHAM [IPOrPaMHHX ITPOAYKTIB.

Trmomyk I1. B.
ITYYHI HEUPOHHI MEPEXI

Hasvanvruii nocionux. — 2011. — 444 c.
ISBN 978-617-607-063-4

Ilryani HefipoHHi Mepexi, HefipokoMIIoTepH a6o
napanenbHo  pO3MOfineHi TpoliecopH € crpoboro Xoua 6
4aCTKOBOrO MOJEMIOBAHHS CIPYKTYpH i GyHKNiH MO3ky Ta
HEPBOBHX CHCTEM XHBHX icTOT. Teopis HepoHHAX Mepex, Aka
iHTCHCHBHO PO3BHBACTLCA MPHOIHHO 3 CEPEIMAH MHHYJIOTO
CTOJIiTIA, BHBYAa€ METOAM CTBOPEHHA IXHIX aHATIOrOBWX i
JCKPETHUX MaTeMaTHIHAX MOJIErei, a TakoX BiINOBITHHX
CIPYKTYpHO-OYHIIIOHAEHUX ~ Ta  NPUHIIMIIOBAX  CXeM,
MPU3HAYEHNX [T BHKOHAHHA 1HX 3aBJiaHb. BHKIaaeHo ocHoBy
Teopii WTYIHMX HeHpOHHAX MepeXk Ta NesKi MPHITIATH IXHEOTO
3aCTOCYBaHHA. 30KpeMa, POSTTISHYTO MaTeMaTWdHi OCHOBH
Ty HIX HEMPOHHUX MEPEX, IXEI0 apXiTeKTYpy Ta eNeKTPOHHY
peanizauito, crabimuicTs QYHKUOHYBAaHHS Mepex, Mepexi
TIHIKHOrO, KBAXPATHYHOIO IIPOTpaMyBAHHA Ta JHHIAHHX
JOMOBHIOBATLHMX  3afad, a/MOPUTMH  OmTMMizamii  Ge3
o0MexeHp | HaBYaNEHI anTopuTME, Meperki HeMHBIMHIX 3amad
onTuMisanii 3 OGMEKEHHSMM, Mepexki 3aJa9 AMCKPETHO! Ta
KoM6inaToprol ormHMisari, Mepexi inenTHixanil curaaip i
CHCTEM, METOJH MOJIEMIOBAHHS HElfPOHHUX OCLIIATODIB.

Hna maricrpie cremiaseHocti 8.080402 “Tudop-
MaUiiiHi TEXHOMOTl MpoeKTyBaHus”, @ TAKOXK MaricTpis i
CTY[EHTIB IHIIMX TEXHIYHMX CIIeIiaIbHOCTel,
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B. B, leenus

TEXHONOTT
|  MEHELAMEHTY
T

TEXHOIONT
HOOPMANEIROTO
MEHEGEMEHTY

JIursuu B. B,
TEXHOJIOTTi MEHEIXXMEHTY 3HAHD

Haguanouuii nocibnux. — 2010. - 260 c.
(Cepin “Konconidosana ingopmayisn’. Bunyck 2).
ISBN 978-966-553-975-9, 978-966-553-968-1 (sunyck 2)

BuKnageHo OCHOBHI TCXHOJMOTIT MEHCIDKMEHTY 3HAHb,
0COONMBY YBary 3BEpHYTO Ha TeXHOJoril BuaobysaHHS,
HArpOMaDKCHHA, CTPYKTypu3amii, GOpMYBaHHA, OlPAIIO-
BaHHs JaHUX Ta 3HaHb. Bucairncro ocobnmBocTi TCXHO-
JIOFi#i MEHEDKMCHTY Ta isKcHepil 3HaHb, IX TEOPETHYHI Ta
NpUKIafHi acmekTH. POIIAHYTO MORCHI OHTONOITMHHX
CHCTEM Ta METONUKY PO3POOICHHA OHTONOriM. [leramsHo
OMMCaHO MOGYAOBY OHTOJION] 3a JOMOMOIOK IPOrpaMHOrO
saco0y Protégé. Hamenmemo 3zaBjmaHss Il IPAKTHYHHX
3aBJaHb T4 MOJAHO IIEPEIIK DMTaHb Ta 3aBTAHHA UL
CaMOCTIHHOT'O po3B’ I3yBaHHS.

s maricrpis 31 comewiamsrocti  “Koucormnosata
indiopmantis” cuermdiuBuX Kareropiif NUITOTOBKH, a TAKOX
0akaaBpiE T4 MaricIpiB, U0 HABYAIOTBCA 32 IHAIPAMAMH
ramysedi 3uamp “ludopMmarnka T2 OOMHCTIOBANBHA TEXHiKA”,
“CrcreMsi Baykn 12 KiOepHeraka”, “CHCTeMHA IFKCHCPIT .
TocCiGHHKOM MOXKYb CKOPHCTATHCS TAKOXK CTYAEHTH 1HINX
CHeiamBHOCTEH.

Kexnnu I1. L.

TEXHOJOT1 IHeOPMALTAHOIO
MEHE/IJKMEHTY

Haeuaasnuti nocionux. — 2010. - 260 ¢.
(Cepis “Konconidosana indopasanis”". Bunyck 6).
ISBN 978-966-553-975-9
ISBN 978-617-607-012-2 (sunyck 6)

OQKpeCIeHo KOMIIIEKC TEOPCTHHHNX, MCTOTHMHINX,
TEXHONOTIMHMX TA OPraHi3alliiHO-MPAKTHIHNX 11podneM 3
indopmauiiitoro Menemxmenty. CrtpykTypa i 3MmicT
HiAPYYHHEKA BIANOBIAAIOTE NPOrpami Kypey Ans BHMIIMX
HAaBYANBHMX 3axmajis. Hasuameuui HOCIOHMK MICTHTH
OCHOBHI MeTOonAM, Mojeni Ta 3acobu iHdopmamiizHoro
MEHEKMEHTY, TOHNTTA 1H(QOAUHAMIKK, METOIM OUiMIO-
BaHHA fKocTi iHQOPMAIIMHMX cHCTeM Ta INJIXOMM /10
3AifcHeHHA 1HPOPMaLiHOTO MAPKCTHHTY.
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