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BCTYII

Hapuanpna pauciumuiina "Meroau Ta CHUCTEMH INTYYHOTO 1HTEJEKTY"' BUBYAETHCS
cTyaeHTaMu (pakyiabTeTy 1H(QOpMaIITHUX TEXHOJIOTIH y 7-My ceMecTpi. AKTyaaIbHICTh BUBUCHHS
OCHOBHUX TMOHATh Ta 3acaj] IITYYHOTO I1HTEJIEKTY MalOyTHIMH CHeliajicTaMd B Taiy3i
iHpopMaIIHHUX TEXHOJOTIH 3yMOBJEHa THUM (aKTOM, IO HAa Cy4YaCHOMY €Tall PO3BUTKY
CyCHIJILCTBA BCE OUIBIIOrO 3HAUYCHHS HaOyBae I1HTEJIEKTyajbHa OOpoOKa Ta aHami3 JaHHX.
[ToctynoBo "po3yMHi MPUCTPOI' ' BXOJATH y MOBCAKICHHUHN MOOYT JIOICH.

VY mitepaTypi 3amporoHOBaHO 0arato pi3HUX MiAXOMIB 0 PO3YMIHHS MpeaMeTa Ta 3aBIaHb
mTygHoro iHTenekty [1-3]. ¥ meroandHOMy MOCIOHUKY PO3TIISIHYTO OCHOBHI TMOHSTTS, MOJIEINI
Ta 3aCTOCYBaHHS CHUCTEM INTYYHOTO IHTEJIEKTY y MEXaxX Ta 3BAHOTO CHMBOJIBHO-JIOTIYHOTO
HiAX0AY, SKUH € OJHUM 3 JBOX HAWOLIbII MOMYNSPHUX MIAXOAIB J0 PO3POOKH Ta aHami3zy
IHTEJNEKTYaIbHUX CHUCTEM 1 TEXHOJOT1H.

[TociOHUK ckiagaeThes 13 mecTH po3AimiB. [lepmuit po3iia NpucBIYEHUN CTUCIOMY OTJISIITY
0a30BUX 3acaj MITYYHOTO IHTENEKTYy. Y JAPYroMy pO3/iIi HaBEJICHO OCHOBHI BiJIOMOCTI IPO
IHTEJIEKTyallbHl CUCTEMH Ta KEpyBaHHS HUMHU. Y TPEThOMY PO3AUI PO3IVISIHYTO BepOajIbHO-
JeAYyKTUBHE BU3HAYCHHS 3HAaHb, a TAKOXK BJIACTUBOCTI Ta MOJEJI 3HaHb 1 MPUHIUIHN TTOOYA0BU
eKCIIEPTHUX CHCTEM, SKI 3aCHOBaHI HAa BHMKOPUCTaHHI CHMBOJIBHO-JIOTIYHOTO MIIXOAY.
UeTBepTuil po3Ail MPUCBAYECHUN MEPEKEBUM Ta (HPEHMOBUM MOJEISAM 3HAHBb. Y IISITOMY
pO3AUII PO3IJSTHYTO OCHOBHI MOHATTS Ta MOKJIMBOCTI MOBH mporpamysanHs [Iposor, y sxii
BTIJICHO TPHHIMIIM JIOTIYHOTO MPOTPaMyBaHHA Ta 3BOPOTHOTO BHUBEACHHA. Y OCTaHHBOMY
PO3UI1 HAaBEEHO BIJOMOCTI MPO MPOIYKILIHHI MOJIEN, Kl 3 YCIIXOM BUKOPUCTOBYIOTBHCS MPHU
PO3pOO0IIl EKCIEPTHUX CUCTEM.

Buknan matepiany y MOCIOHUKY € JOCTaTHHO JIAKOHIYHUM. J[0JaTKOBI TEOpPETHUYH1 BIJI-
OMOCTI1, OOTpYHTYBaHHSI TBEPKEHb, & TAKOK OUIbII JIETaJTbHUM PO3TIIs]] BIAMOBIAHUX TEM YUTAY
MOJXe 3HAWTH y migpyunukax [2-11], siki HaBemeHi y meperiKy peKOMEHIOBaHOI JiTepaTypH.
Tak, 30KkpemMa, OCHOBHI MOJIEN1 Ta METOJU KOHEKIIOHICTCHKOTO MIAXO0AY A0 PO3pOOKH CHCTEM
IITYYHOTO IHTEJIEKTY MOYKHA 3HAWTH y miapyuHuky [11], a Buuepmumii onuc mMoBu IIposor i
OCHOBHHMX 3aca/l JIOTIYHOTO MporpaMyBaHHs — y MoHorpadii [6].



1. BASOBI HOHATTSA ITYYHOI'O IHTEJEKTY

1.1. O3Ha4eHHS TA icTOPiA BUHUKHECHHS

I tyunuii intenext (I, anrm. Artificial intelligence) — nayka Ta TeXHOJIOTISI CTBOPEHHS
IHTEJIEKTyaIbHUX MAalIuH, B OCOOJMBOCTI I1HTEJNEKTYyaJIbHUX KOMIT oTepHUX mporpam. I
MOB’SI3aHUM 3 3aBJIaHHSAM BUKOPHUCTAHHS KOMII IOTEPIB JJISI PO3YMIHHS JIOJCHKOTO I1HTEJEKTY,
ajsie He 000B’SI3KOBO OOMEXKYEThCsl 0610JI0TTYHO MpaBAonoAioHuMu Metoaamu (J>xon MakkapTi,
1956 p., xondepenuis y JapTmyrchkoMy yHiBepcuTeTi). B momampimomy Oyno 3po06ieHo
yuMalo cnpod JaTi popManabHe BU3HAUCHHS 1IHTEJICKTY B3arali 1 IHTeJIEKTY ITYYHOTO 30KpeMa.
HaiiGinpimn BiToMUM, OUYEBHIHO, € BUSHAUCHHS MPEAMETY TEOPii IMTYYHOTO 1HTEIEKTY, 10 OYJI0
JaHe BUIATHUM JOCTITHUKOM y Taly3i MTy4HOTOo iHTeNnekTy M. MiHCBKI 1 sike y Oinmbin abo
MEHII BHJO3MIHEHOMY BHIJISIII TOTPANWIO 1O CIOBHHUKIB Ta CHIMKIONEAIA: ‘“wmyunuil
iHmenexm € OUCYUNTIHA, WO BUBYAE MONCTUBICMb CMEOPEHHS NPO2pam Ol 8UPIUEHHS 3a0ad,
AKI npu  GUpiweHHI iX JI00UHOI0 Nnompebyioms NesHUx IHmeaekmyanvHux 3sycuas’”. lle
BU3HAYCHHS 3yCTPUIO KPUTUKY, SIKa MOJsATrajia B TOMY, IO MiJ HbOIO MOKHA IMiJIBECTH IO
3aBrOJIHO, HAMPUKIIAJ, BUKOHAHHS NPOCTUX apumeTHuHHX omnepaiiil. Bigrak po 1poro
BU3HAYCHHS JIOJA€ThCS MOMpPaBKa: "croou He 6x00amwv 3a0aui, 01 AKUX 8i0oMa npoyedypa ix
supiwenns”. Take BU3HAYCHHS TAKOXK Ba)KKO BBAXKAaTH 3a0BIIbHUM [1].

Paccen Ta Hopsir [2] HaBoasaTh Kiacudikaiiito osnadens L1 y Tabnuunii hopmi

Cucremu, sIK1 MUCHIATH ITOJAI0HO 10 JIOIWHU Cucremu, IKi MUCIIATh PalliOHAIHHO

Cucremu, K1 I110Th MO10HO IO JIFOJUHHA Cucremu, sK1 JiIOTh paIllOHATBHO

€nuHOi BIAMOBIII HA MUTaHHS 4uM 3aiiMaeTbes LI, He icHye. Maifke KOXeH aBTop Jae
CBO€ BU3HAYCHHS. 3a3BHYAl I1i BU3HAYCHHS 3BOJIATHCS 10 HACTYITHUX:

o INTYYHUW I1HTEJEKT BUBYAE METOAM PO3B’S3aHHS 3a7a4, SKi MOTPEOYIOTH JIIOJACHKOTO
po3yminHsa. TyT moBa ife npo Te, mo6 HaBuutu LI po3B’s3yBatu tectu intenekty. Lle
nepeadavyae po3BUTOK CIOCOOIB pO3B’sA3aHHS 3a/7a4 32 aHAJIOTIEI0, METOJIB JISTYKINI Ta
THIYKITl1, HAKOTIMYEHHST 0a30BUX 3HAHD 1 BMIHHS 1X BUKOPHCTOBYBATH.

e INTYYHUH IHTEJICKT BHBYAE METOJM PO3B’SA3aHHSA 3a7ad, JJIs SKUX HE ICHY€E CII0CO0IB
pOo3B’si3aHHST a00 BOHM HE KOPEKTHI (duepe3 OOMEeXeHHsS B 4aci, maM’siTi TOIIO). 3aBAsSKU
TaKOMY BH3HAYCHHIO I1HTEIEKTyallbHI aJTOPUTMH YacTO BHUKOPUCTOBYIOTBHCS IS
po3B’s3aHHs NP-moBHUX 3a7a4, HAlIPpUKJIa, 3a7a4l KOMIBOsDKepa.

e INTYYHUH IHTEJEKT 3aMMAETHCS MOJICTIOBAaHHSM JTFOJCHKOI BUIIIOT HEPBOBOI JisSTILHOCTI.

e INTYYHWH IHTENEKT — 1€ CHCTEeMH, SKi MOXYTh OIlepyBaTH 3 3HAHHIMH, a
HaAWTOJIOBHIIIIE — HaBYaTHCA. B mepury yepry MoBa BeieThes Mpo TeE, MOOW BU3HATH Kilac
EKCIEPTHUX CUCTEeM (Ha3Ba MOXOJUTH BiJ TOTO, IO BOHU CIPOMOXKHI 3aMIHUTH «Ha
MOCTY» JIOCH-EKCIIEPTiB) IHTENEKTyaIbHUMU CUCTEMaMH.

OcranHe BU3Ha4YeHHs, WO 3’sBUocs y 1990-x pp., 3acHOBaHe Ha TaK 3BaHOMY areHTHO-
opienToBaHoMy minxomi. lled migxim akieHTye yBary Ha THUX METOJaxX 1 alropuTMmax, sKi
JOTIOMOXYTh 1HTEJIEKTYaJbHOMY AareHTy BWJKMBATH B OTOYYHOUOMY CEPEIOBHIII IIiJl dYac
BUKOHAHHS CBOTO 3aBAaHHSA. TOMy TyT 3HAQYHO Kpallleé BHUBYAIOTHCS QJITOPUTMU TONIYKY 1
MPUIHSTTS PIIICHHS.

Jlxex Koymenn y mpami "Illo take III" Big3Hauae, mo He3Ba)KarO4UM HA HASBHICTH YHMC-
JIEHHUX MIIXO/IB Ta BU3HAUYEHb K 10 po3yMiHHA LI, Tak 1 10 CTBOpEHHS 1HTEIEKTyaIbHUX 1H-



dopMamifHuX cUcTeM, MOXKHA BUAUINTU JBa OCHOBHI MiAXO0AM 100 PO3PO0JIEeHHSI CHCTEM
III:

1) mmsxigauit (Top-Down Al, cemioTHYHMII, CHMBOJBHUN) — CTBOPEHHS CKCIIEPTHHX
cucteMm, 0a3 3HaHb Ta CHCTEM JIOTIYHOTO BHMBEACHHA, IO MOJEIIOITh Ta IMITYIOThH
BHCOKOPIBHEBI MICUX14YHI MPOILIECHU: MUCJICHHS, MIpKyBaHHs, MOBa, €MOILlii, TBOPYICTH 1 T.11.;

2) Bucximauii (Bottom-Up Al, GiosoriuHui, KOHEKIIOHICTCHKUH) — BHBYCHHS HEWPOHHUX
MepeX 1 €BOJIIOIIMHUX 00YUCIIEHB, SIKI MOJICIIOIOTh 1HTEICKTYaIbHYy MTOBEIIHKY Ha OCHOBI
O10JIOTIYHUX €JIEMEHTIB, a TaKOK CTBOPEHHS BIAMOBIAHMX OOYHMCIIOBAJBLHUX CHUCTEM,
TaKHX SK Helpokomm ' roTepu [11].

Hpyruii miaxia, BIacHe Kakydd He BigHOCUThCs 10 Bu3HaueHHs LI, ske na Jx. Makkapri. Ix
MOETHYE TUTBKU KiHIIEBA METa.

Biacytnicte uiTkoro BusHaueHHs Il He 3aBakae OIIHIOBaTH IHmMeneKmMydlbHicmb Ha
iHmyimuenomy piBH1. MOKHa HaBECTH SIK MIHIMYM J[Ba METOJIM TAKOi OI[IHKH:

Memoo eKcnepmuux oyinox. PIIEHHS MPO CTYIIHb 1HTENEKTYyaJbHOCTI MPUHAMAE JOCHUTh
BEJIMKA IpyIa eKCHepTiB (He3aIeKHO ado y B3aeMOIii MiX co0010);

MemoOd mecmysaHus. ICHye 3Ha4Ha KUIBKICTh TaK 3BaHUX IHTEJIEKTyaJIbHUX TECTIB,
anpoOOBaHUX MPAKTUKOIO, 1 Il TECTH MIMPOKO BUKOPUCTOBYIOTHCS JJIsL OLIHKHU PiBHS PO3YMOBHUX
311I0HOCTEH JIFOIUHU, & TAKOXK Y IICUXOJIOT1I Ta MCUX1aTpii.

Jlyia mpuKiay HaBeIeMo JIeKIIbKa TUITOBUX TECTOBHUX 3aBJIaHb.

[Tpuxnan 1. BeraBre ciioBo, sike 03Ha4yae T€ came, 110 1 JBa CJIOBA 11032 AyKKaMU:

nepeso (....) mapoOka
[Tpuxnan 2. BctaBTe unciio, sike NponyIieHe:
36 30 24 18
[Tpuknan 3. BukpecniTh 3aiiBe CIIOBO:
JIeB TUCHILS kupad 1ryka codbaka

[ MeTon excriepTHUX OIIIHOK, 1 METOJl TECTYBaHHS MalOTh CBOi HEJOJIKHU. ['0IOBHUI 3 HUX
TOJIATAE Y TOMY, IO OIIHKA JA€ThCS BUXOJMSYM JIUIIE 3 BJIIACHUX YSBIICHb €KCIIEPTIB, aBTOPIB
TECTIB 1 T.I. PO Te, IK Mae OyTu. ToMy 11 CIOCOOM HE AyXke MPUAATHI JUIsl OLIHKH OYIb-SIKOTO
1HTEJEKTY, KPIM JIFOJICHKOTO.

Cepen ncuxiaTpiB MOXHa IMOYYTH BHUCIIB: 'BiH MIPKY€ JIOTIYHO BIPHO, ajie¢ HEMPaBUJIBHO".
Hanpuknana, 1a€TbCsi TECTOBE 3aBIAaHHS: ' CEPE CJIIB COJIOBEH, Yarlis, MeperniiKa, CTUIelb, IInaK
BUIUINTHU 3aiBe".

binpuricts m0aei, He 3aJyMYIOUYHUCh, J1a€ BIAMOBIIb CT1I€1b, TOMY I1IO BC1 1HIII CJIOBa — II€
Ha3BU NTaxiB. | panToM XTOCh Ja€ BIJMOBIAb ITAK, MOSCHIOIOUH II€ THM, IIIO 1€ €UHE CIIOBO, B
SIKOMY BIACYTHS JliTepa “m”.

OOunaBi knacudikaiii € JIOT1YHO BIpHUMHU 1 (OPMAIbHO PIBHOMPABHUMH. AJle YOMY XK
nepeBara BiacThCs OJIHIN 3 HUX? Tomy, 10 TaKk MIpKY€ OUIBIIICTD JOJeH. A 4OMy TaK MIpKye
OuTbLIICTh J0Aei? OueBUIHO, TOMY, L0 nepuia KIacupikayis 86a)cacmucs Oinbul 8AN*CIUBONO
ons aroocvkoi npakmuku. lle TONOXEHHS TNPUUMAETHCS HAa aKCIOMAaTUYHOMY piBHI, 0e3
JOBEJICHHsI. AJie Te, 10 € OUTHII BKJIMBUM JJIsl JIFOJACHKOI MPAKTUKHU, 30BCIM HE 00OB’S3KOBO
OyJie Tak caMO BaXKJIMBHUM JIJISI PO3YMHOT0 poOoTa abo 111 IHOTUTAaHETSHUHA.



Heo0OximHO migkpecanTH, Mo MOHATTS “MITYYHUN IHTENIEKT HE MOXKHA 3BOJIUTH JIUIIE 10
CTBOPEHHSI NPUCTPOIB, SKI IMITYIOTH JIOJUHY B yCiil MOBHOTI ii mismpHOCTI. HacmpaBmi ik,
CHEIIaNICTH SIKl MPAIfOI0Th B I[I 00JaCTi BUPIIIYIOTH 1HINY 3a/ady: BUSBUTH MEXaHI3MH, SKi
JeXaTh B OCHOBI [ISJIBHOCTI JIOAMHM, MIO0 3aCTOCYBaTH IX MpPH BHUPIMIEHHI KOHKPETHUX
HAYKOBO-TEXHIYHHX 3ajad. | 11e nuie o1Ha 3 MOKIMBUX MPOOIIEM.

1.2. llpukyiagu iHTEIeKTyaJbHUX 32124
Jlo mepeniky iHTeJIeKTyaIbHUX 3a7a9 MOkHA BigHecTH [1, 3]:
po3mi3HaBaHHs 00pasiB;
JIOTTYHE MHCJICHHS;
aHaJl3 CUTYAIIIi;
PO3YMiHHS HOBOI 1H(pOpMAITii;
HABYaHHS 1 CAMOHABYAHHS;
IUTaHYBaHHS IUIECTPSIMOBAHMX J1H;

binbin geTaibHO 3yMMHUMOCS Ha MIEPIIUX JBOX 3aj/1ayax.
Ha inTyiTHBHOMY piBHI MOKHA C(POPMYITIOBATH JACKITbKA TUIIOBUX 33]1a4 PO3Ii3HABAHHS:

® jJenmugixysamu 00’€KT, MO CHOCTEPITAETHCS JIOJUHOI0, TOOTO BUPIZHUTU HOrO cepen
IHIIUX (HaNpUKJIad, MOOaYMBIIH 1HILY JIFOJAWHY, BIII3HATH Y HIH CBOIO IPYKUHY);

® 3MIMCHUTH PO3MI3HABAHHSA Y KJIACHMYHIM MOCTAaHOBLI, TOOTO BIJHECTH OO’€KT, MIO
CIIOCTEPITa€THCA JIIOJIUHOIO, /10 OJTHOTO 3 3a3/JJI€T1/Ib BIIOMUX KJIACiB 00’ €KTIB (HAMpUKIAJ,
BIJIPI3HUTH JIETKOBHM aBTOMOO1Ib BiJl BAHTAXKHOTO);

® IIPOBECTH KJacTepu3allito (po30UTTS MHOKUHU 00’ €KTIB Ha KJIacH);

Jromuua pobuTh Kiacudikaiio mpocto. YonoBiK, MOBEPHYBUIUCH J0JOMY, BIpa3y X
Mi3HA€E CBOIO IUTHUHY, CO0aKy 1 T.J. AJie BIH PIJKO MOXE NOSACHUMU, AK BIH 1Ie poOUTh. SIkOU 118
MOXHa OyJI0 3pOOHUTH, aITOPUTMH PO3MI3HABAHHS MOXKHA OyJ0 O JIETKO MporpamyBaTH i
HIMPOKO 3aCTOCOBYBATH.

Teopist po3mni3HaBaHHS, IKa IHTEHCUBHO PO3BUBAETHCS, HEOOXiAHA AJIsl TOTO, 11100 HABUUTH
BUPILIYBaTH 3a/layl pO3MI3HABAaHHA 1 IITY4YHI IHTEJEKTyaJlbHlI CHCTeMH. 30Kpema, cdop-
MYJIbOBaHO TaKUH KIKOYOBUI MTPUHIIMIIL:

0y0b-s1KUli 00 ’€Km y NPpUPOoOi — YHIKANbHUL, YHIKANbHI 00 €KMU — MUNI308AHI.

VY BIANOBIAHOCTI 0 LOTO MPHUHIMIY, PO3MI3HABAHHS 3/1MCHIOETHCS HA OCHOBI aHaII3y
MEBHUX XapaKTEPHUX O3HaK. BBakaeTbcs, M0 B MPUPOAI HE ICHYE NIBOX OO’ €KTIB, JJIA SIKUX
CIIBIAJAIOTh aOCOIIOMHO 6Ci O3HAKH, 1 1€ TCOPETHYHO J03BOJISE 3M1HCHIOBATH 1ICHTU(IKAIIIFO.
Axmo x Ui 1eIKuX 00’ €KTIB CIIBMANAIOTh Oeski O3HAKH, II 00 €KTH TEOPETHYHO MOKHA
00’eqHyBaTH B rpynu, ab0 KJIacu, 3a IMMHU CIIBMNAJAl0OYUMU O3HaKaMu. "Bim3bpkicTh" 3HAYCHB
03HaK J1a€ 3MOTY ITPOBOJIUTH PO3OUTTSI MHOKMHU Ha KJIACTEPH.

[IpoGiema mosnsirae y ToMy, 10 PI3HOMAHITHUX O3HaK ayxe Oarato. He3Bakarounm Ha
JIETKICTh, 3 SKOIO JIFOJIMHA TPOBOJUTH PO3MI3HABaHHs, BOHA JYKE€ PIIKO B 3MO31 BUAUIUTH
O3HAaKH, CYTTEBRI JJIs 11bOTO. [0 TOTro 3K, 00’ €KTH, K MPABUJIIO, 3MIHIOIOTHCS 3 YaCOM.

Po3nizHaBaHHs 00’€KTIB 1 CUTyallli Ma€ BUHATKOBE 3HAUCHHS JJIsl Opi€EHTAIlll JIFOAUHU B
HABKOJIMITHBOMY CBITI 1 JJI1 NPUUHATTA NpaBWIBHUX pilieHb. Po3Mi3HaBaHHS, SK MPaBUIIO,
3MIMCHIOETHCS JIIOJIMHOIO Ha 1HTYITUBHOMY, IiJICBIIOMOMY PiBHI, JIOJIMHA HABUYUJIACS LIbOMY 3a
MIJTBEHOHM pOKiB eBostolli. Ha nboMy (oHi cripoOu HAaBYUTH pO3MiI3HABAHHIO CKJIAJHUX 00’ €KTIB
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HITY4HI 1HTEJNEKTyallbHI CUCTEMH, HaBITh LIUIIXOM aBTOMAaTH30BAHOTO BUJUICHHS XapaKTEPHUX
03HAaK, MarOTh JOCUTH CJIA0K1 JOCSATHEHHS.

Jlociune mucnenus — Tepexia BiJl MOYATKOBUX IOJIOXKEHB 10 iX HACIIAKIB 3a (hopmarizo-
BaHMMHU 3aKOHaMH JOTIKMA. | TyT mepeciyHa roAMHA PIAKO B 3MO31 MOSICHUTH, 32 SKUMHU
AITOPUTMAMH BOHA 3JIIWCHIOE JIOT14YHI TTOOYMOBH. AJle METOAMKH, 32 SKMMH MOKHA aBTOMAaTH-
3yBaTH JIOTIYHE MUCJICHHS, JIOCUTh BiJIOMI.

[Tepmr 3a Bce, 1€ ¢popmanbHa Jorika ApUCTOTENS Ha OCHOB1 KOHCTPYKIIIH, sIKI OTpUMalIn
Ha3BY cusnoeizmie. KnacuuHuil ipukia.

[lepuie nonoxenus. ¥Yci moou cmepmui. Jlpyre nonoxxenus. Cokpam — n00uHa.

BucnoBok: Cokpam cmepmHuuii.

Sxmo nepie Ta APyre MOJOXKEHHS Y CUJIOTI3MI ICTUHHI Ta 3a/I0BOJIBHSIOTH TEBHUM
3araJibHUM (OpMajJbHUM BHMOTAaM, TOJ1 1 BUCHOBOK OyJie ICTHHHHUM HE3aJCKHO Bl 3MICTY
TBEPJKEHb, 1110 BXOJSAThH JJO CUIIOTI3MY.

BukoHanHs GopMambHUX BHUMOT € BaXKIMBUM, 1HAKIIE JIETKO MPHUITYCTHTHCS JIOTIYHUX
ITOMIJIOK, TOIOHNUX 10 TaKHX:

Bci cTtynentu By3y A 3HaIOTh aHIJiHCbKy MoBy. IleTpoB 3Hae aHrmiicbky MoBy. OTxe,
[lerpoB — cTyzeHT By3y A.

A0Go0: IBaHOB He roTyBaBCs 0 ICHUTY 1 OTpuMaB ABIMKY. CHIOpOB HE TOTYETHCS [0
icriuty. O1xe, 1 CHIOpOB OTpUMAE JBIMKY.

ApucrorteneM 0yJi0 3aIIPOIIOHOBAHO JIEKUJIbKa (POpMabHUX KOHCTPYKIIIM CHUIIOTI3MIB, SIKi
BiH BBa)KaB JIOCTaTHHO yHiBepcaibHUMHU. Y XIX CTOMITTI moyajia po3BUBATUCS CydacHa Mare-
MaTHUYHa JIOT1Ka, KA PO3IJIA/Ia€ apUCTOTEIEBChKI CHIIOTI3MHU K OJIMH 13 YACTKOBUX BHUIIAJIKIB.

OcCHOBOIO OLIBIIOCTI CYyYaCHMX CHCTEM, MpPHU3HAYEHUX IS aBTOMATH3aIlll JIOTIYHUX
o0y10B, € Memoo pesontoyiti POOIHCOHA. AJie MpaKTUYHA aBTOMATH3allisl JOTTYHOTO MUCIICHHS
3ITKHYJIACs 3 ABOMA CEPUO3ZHUMH MPOOIEMaMH.

[lepmia 3 Hux — Qenomen, skuii P. bennman Ha3uBaB npoxknammsam po3mipHOCHI.
30BHIIIHIN CBIT fBJII€E COOOI0 BUHATKOBO CKJIAJIHE MEPEIUIETIHHS PI3HOMAHITHUX OO’€KTIB Ta
3B’SI3KIB MK HUMH. J[7s Toro, mo0 TUIBKM BBECTH BCHO 110 1HGOpMAIIO 0 MaMm’ STl
IHTENIEKTYaJIbHOTO KOMIT I0TEpa, MOKE 3HAJJOOMTHUCS HE OJ[HA TUCAYA POKIB.

[Hma mpobGnema — aneopummiuna Hepo3e sasnicms. Bimomo, Mo B paMmkax Oyab-sKOi
JIOCUTH CKJIaJIHOI (hOpMaIbHOI TEOpii ICHYIOTh MOJIOXKEHHS, K1 € ICTUHHUMH, ajie Ikl HE MOKHa
H1 JOBECTH, HI CIIPOCTYBATH (Teopema [ efesns mpo Hepo3B’sI3HICTh (popManbHOI apU(PMETHKH.

PeanbHi mporpamu, siki 3A1MCHIOIOTH JIOTIYHE BHUBEACHHS (BOHM YacTO HAa3MBAIOTHCS
eKCHepMHUMU CUCMeMaMu) MalOTh JOCUTh OOMEXEHE 3aCTOCYBaHHA. BOHM MaioTh 0OMeXeHui
HaO1p (akTiB Ta MpaBUII 3 MEBHOI, OUTBII-MEHII YiITKO OKPECIEHOI MPEAMETHOI Tally31 1 MOXKYTh
BUKOPHCTOBYBATHCS JIUIIIE Y 111 ramys3i.

[lo * CTOCYEThCS JMIOAWMHU, TO SKICTH ii JOTIYHOTO MHUCJICHHS 4acTO OyBa€ MajJeKUM Bij
6e3goranHoro. Jltoau piako MpoOBOASTH JOTIYHI MOOYAOBH 1O KIHIM , 4aCTO POOJSATH JIOT1YHI
MOMIJIKH, a 1HKOJIM B3arajii KepPyIThCS MPUHIIUNIAMHU, HEBIPHUMHU 3 TOYKH 30py HOPMAaJIbHOI
JIOTIKH, a pIIIEHHS NMPUUMAEThCS HA MIACBIOMOMY, IHTYITUBHOMY piBHI. 3p03yMiJ0, 110 TaKe
pIILIEHHS] MOXXe OYTHU MOMWIKOBUM. AJie, sIKOU 11e OyJI0 He Tak, JiroauHa Oyjia O MpakTUYHO HE
3IaTHOIO HI JI0 SIKOT A1SUIbHOCTI — Hi J10 (P13UYHO1, Hi 10 TIPOYKTUBHOI PO3YMOBOI.

Jnst 3amad, sKi pO3MVISLIAIMCS BHUINE, XapaKTepHOK Oyna ChulbHa pHUca: 1X HnoeaHa
¢opmanizosaricms, BIICYTHICTh a00 HEBU3HAYEHICTh YITKMX aJIrOpUTMIB BUpilieHHs. Came Taki
3ajaui 1 SIBJISIIOTH COOOK0 OCHOBHUI MPeIMET PO3IJISILY B TEOPIl IUTYYHOTO 1HTENEKTY.
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Jlo 30BCiM IHIOTO KJIACy BITHOCSITBCS 00YUCTIO8ANbHI 3a0ayi. Bakko BIAMOBICTH HA
3allUTaHHs, K caMe JIOAMHA 3AIMCHIOE T1 YW 1HII oOuncieHHs. J[oOpe BiZOMUMU € 1 HU3bKA
MIBUJIKICTH, 1 HEBUCOKA HA/IIWHICTh LOTO BUIY JIOJCHKOT AISUTBHOCTI. AJie Oynu 3ampornoHoBaHi
e(peKTUBHI MIPUHIIUIN KOMIT IOTEPHUX OOYUCIICHb.

1.3. Tect Topunra

[Ipans A. Tropunra "OOuncatoBaibHI MalIMHK Ta 1HTENEKT" 3’sBuiaca y 1950 p. 1 Oyna
OJIHI€IO 3 MEPIINX MyOmiKaIii 3 JaHOi TeMaTUKU. TIOPIHT pO3TIISIHYB MUTAHHS MPO T€, Y MOXKHA
MPUMYCHTH MAIlIMHY JTyMaTH TO-CIPaBKHbOMY. Bi3HauMBIIM, 10 ICHY€E MMEBHA HEBU3HAYCHICTh
y caMoMy TuTaHHI (10 Take "MamuHa" 1 Mo 3HA4YMTh "mMymMaTu'"), sika BHUKIIOYAE MOXIJIUBICThH
parioHajIbHOI BIAMOBI, TIOPIHT 3aIPONOHYBAB 3aMIHUTH MUTAHHS TPO 1HTENEKT OUTBIIT YITKUM
EeMIIIPUYHUM TECTOM.

Tect Tropunra mopiBHIOE 3M10HOCTI TagaHO "po3yMHOI" MaIIUHU 13 3M10HOCTSIMU JTIOJUHU
— €IWHUM 1 HAWKpaluM CTaHAApTOM PO3yMHOI TOBEAiHKA. B mboMy TecTi mammHy 1 1i
JIIOJICBKOTO CYMPOTUBHUKA (CIIY0r0, €KCIepTa) MoMilawTh y okpeMi kimHaTH. llle y omniit
KIMHATI 3HaXomauThes "monuHa". ExcrepT He Moke OayuTd MAIIuHy YW JIFOJUHY 1 MOXKe
CHIJIKYBaTUCA 3 HUMHU JIMIIIE 32 JIOMIOMOTOI0 TEKCTOBOTO MPUCTPOIO, HAPUKIIAJT KOMIT IOTEPHOTO
tepminaia. Ciiunii TOBUHEH BIAPI3HUTH KOMIT IOTEp BiJ] JIOJUHU BUKIIOYHO 32 JIOMIOMOIOIO iX
BIJIMOBIICH Ha 3alUTaHHA, K1 BiH iM 3a/1a€. Ko ciaiauuii He MOXKe BIJIPI3HUTH KOMII IOTEP BIJT
JIFOJTUHU, TOJI, SIK CTBEPJIKYy€ TIOPUHT, MAIIMHY TOTPIOHO BU3HATH PO3YMHOIO.

Oco0muBocTi Tecty TropuHra:

1. Tect nae 00’€KTHMBHE YSABJICHHS MPO I1HTEIEKT, TOOTO PEAKII0 PO3YMHOI JIIOJUHU Ha

NIEBHUI HaOlp 3aMUTaHb.

2. BuximouaroThes sSKich 0COOJIMBI BAMOTH IIPO BHYTPINIHIO OY0BY KOMII FOTEpA.

3. Buxirodae MOXKIHMBICTh YIEPEIKEHOTO CTAaBICHHS HAa KOPUCTh KUBHUX 1CTOT;

MeTonuku, 3acHOBaH1 Ha TecTi T. cTanu He3aMiHHUMHU MpU po3poOLil Ta NEPEBIPIl CyYaCHUX
EKCIIEPTHUX CHCTEM.

bararo criemiamicTiB BBaXKalid, 110 TeCT TIOpUHTa € IIJIKOM 3aJ0BIILHUM JIJII BUZHAUYCHHS
PIBHSI IHTEJIEKTYaJIbHOCTI KOMIT IOTEPHOI CUCTEMH. AJie BUSBHIIOCH, IO 1€ HE 30BCIM TaK.

B ocHoBi Tecty TropuHra nexxuTh HEsIBHE MPUIYIIEHHS MPO T€, 110 HEOOX1THOIO YMOBOIO
BEJICHHS JIaJiory € pO3yMIHHA CIIBPO3MOBHHMKA. Ayie y KiHII 60-X pp. aMepUKaHCHKUUN
kibepuetuk J[x. Beltnen6aym ctBopuB aBi nporpamu — EJII3A 1 JIIKAP. Bonu 6ynu ctBopeHi
JUIS. BUKOPUCTAaHHsSI B IICUXIaTpii, aje BHUSABHIJIOCH, IO 3a iX JIOIMOMOI'OK MOYKHAa OOMaHYTH
eKCIiepTa B yMOBax TecTy TropuHra. B 0CHOBI JIeXUTh 111es ghamuunozco dianrozy [1].

daTUYHUM JiaJI0rOM HA3UBAETHCA [IAJOT 6e3 pPO3YMIHHA CHIBPO3MOBHUKA, HAa OCHOBI
dbopmanibHOTO NiepedpazyBaHHs MOYYTOTO.

Tak, HanpuKkiIaa, Ha BUCIOBIIIOBAHHS MallieHTa "Bu ne sidsepmi 3i MHow" TIporpaMa MOXKe
BianoBictu "HYomy Bu oymaeme, wo s ne giosepma 3 Bamu?" Y psi BUMAKIB TporpaMa MOXKe
BUJIATH 3a3/1aJI€T1/1b 3aroToBieHy (pa3zy. Tak, Ha crnoBa marienta "Miti 6ambko mene He n106uUg"
BOHA MOe€ BIANOBICTH "Po3skaocims meHi npo Bawy cim 10",

3BUYaliHO, 1€ HE MA€ HISIKOTO BIJHOLIEHHS H1 O PO3YMIHHS, Hi IO 1HTEJEKTY, aje 0arato
EKCIIePTIB, SIKI MPOBOAIN 3 IIUMH MIporpaMaMu TecT TIOpUHTa, BUPIIIWIN, 110 MAIOTh CIIPaBY 3
JOAUHOIO.

datuuHMA AiaIoT MOKe OyTH 1 MEHIII MPUMITHBHUM, ajieé CUCTEMH, K1 3aTHI TUIBKU Ha
HIATPUMKY TaKoro J11ajory, He MOXHa BBaXKaTH 1HTEICKTYaJIbHUMU. Po3yminHs CTIIBpPO3MOBHUKA
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€ a0COOTHO HEOOX1THUM ISl HOPMAJIBLHOTO JI1AJIOTY, a JUIsl TAKOTO PO3YMIHHS HeoOXiOHo mamu
NeGHy CYMY 3HAHb NPO CBIM.

[TosiBa cuctem, m0 peanmizyloTh (aTWUYHUI [Jiagor, 3aBAaja CHJIBHOTO YyAapy IO
BU3HaueHHIO Tropunra. be3yMoBHO, BOHO 30epirae CBO€ METOAOJOTIUHE 3HAYCHHSI, e BXKE He
MO’K€ IPETEeHYBAaTH Ha YHIBEPCAIbHICTD (TaK camo, SIK 1 Oy/b-sIKe 1HIIIE 3 BIIOMUX BU3HAUCHB).

Huxde y memio crpoiieHoOMy BUTIIAAI HaBEAEHO (parMEHT Aiasiory, XapaKTEepHOIro s
nporpamu JIIKAP:

JIIKAP: A Bac cnyxaro.

JIIOANHA: Mene benmescums nocooa.

JIIKAP: Ik 0aséno Bac 6enmesicums nocooa?

JIKOAMHA: Biomooi, ax nomepia mos mamu.

JIIKAP: Posxaocimo npo Bauty cim '1o.

JIIOAHA: Bci 6onu 3axonnoiomscs KOMn 1omepamu.

JIIKAP: Mawunu Bac nakaiome.

JIIOAMHA: Hi.

JIIKAP: byos nacka, ne 6yobme max Heb6a2amocigHi...

I Tak mami 10 HECKIHUEHHOCTI.

Knacnynuii MeTon HamucaHHsS @porpaM, MO peani3yloTh (aTuyHUK Jiaior —
3aCTOCYBaHHS CHiBCMAGIeHHs 3i 3pa3kom. B OCHOBI METONY JIEKUTh Cni6CmMasieHts PEUeHb, SIKi
BBO/JISITHCA JIIOJIMHOIO, 31 3pazkamu, 10 30epiraloTbes MporpaMoro. B 3amexHoCTi Bl pe3yabTaTy
CIIBCTABJICHHSI peali3yeThCcsl Ta YM 1HINA 3a3/Jalierifb 3amporpamoBaHa omeparis. | camux
3pa3KiB, 1 oneparlii, 1o iM BIMOBIIAI0Th, SIK MPABUIIO, IIOPIBHIHO HEOAraro.

MoskHa cTBEpKYBaTH, 110 CHIBCTABJICHHA 31 3pa3KOM € OJHIEI0 3 HaOUIbIl QyHaamMeH-
TaJbHUX 3araJIbHOIHTEIEKTyaIbHUX Tpotienyp. CipobyeMo dhopmaltizyBaTH 1€ MOHSTTS.

Busnauenna. Hexait M — nHabip 3pas3kiB, 10 30€piratloTbCsi B mMam’ STl IHTENEKTyalbHOI
cucremu, F — neska MHOXHMHA (QYHKIIIH a00 anropuT™iB, i r(a, b, f) — neskuii kputepiit AKOCTI.
Toal Wi CHIBCTABICHHSM €JIEMEHTa (], 10 CIOCTEPIrae€ThCsl 1HTENEKTYaIbHOK CHUCTEMOIO, 31
3pa3koM OyJeMO PO3YMITH 3HAXOKEHHS eleMeHTy M € M 1 ¢ynkuii f € F, Takux, mo f(g) = m
aoco f(m) =q.

[IpupoAHO TaKOK HAKIACTU OAHY 3 IBOX YMOB:

— MakcuMmi3zallis kpurepiro skocti: r(m, g, f) - max;
— JIOCSTHEHHS 3aJI0BUILHOTO piBHSA siKocTi: r(M, q, f) > & ne £ — 3ananuii mopir.

[{s mocTaHOBKaA 3aj7a4i CITIBCTABICHHS € YK€ 3arajbHOIO. Ii KOHKPETH3aIlll 3aJIeKaTh BiJl
TOTO, SIKI OOMEXKEHHS HakiajaloTbcs Ha MHOXMHU M 1 F Ta Ha Kxputepiil skocti. MoxHa
BBAXKATH, WO OLIbUL IHMENEKMYAIbHA CUCTEeMA NOBUHHA éMimu 30ilicHI0O8amu Oiibul CKIAOHE
CNni6CMasJ/IeHHA.

MoskHa pO3IJIIHYTH KiUJIbKa BapiaHTIB MOPIBHSIHb, KOKHUN 3 SKUX MOXKE OyTH JIETKO 3a-
IIPOrPAMOBAHUM.

BapianTt 1 (noBHuit 301r). SKII0 pedyeHHsl, 1110 BBOJUTHCS, MOBHICTIO 301MA€THCS 3 OJTHUM 13
3pa3KiB, MOXKE€ MpO3ByYaTH BiANOBiAbL: "Tak, Bu maeme payir", abo HaBnaku: "Bu nomu-
nsiemecsy, ockinbku...", 1 micas "payiro” abo "ockinbku” MpOrpaMmicT MOXKe HaNucaTu OyJb-IKUH
TEKCT, M0 IMITye TJIMOOKe po3yMiHHA crnenudiku npeaMeTHoi obnacti. Hanpukman, myxe
HEIMOTaHO BUIIISIATUME TaKUH J1aJI0T:



JIroguna: Keaopam cinomeny3u 00piHIOE CYyMi Keaopamis Kamemise.
[Iporpama: Tak, ane € nodionuii pe3yromam i OJisi HENPAMOKYMHUX MPUKYMHUKIE — ye
meopema KOCUHYCI6.

HaBpsim um micns KiUbKOX MOAIOHMX BIAMOBIAEH y KOroch 3ajHUINAThCA CYMHIBH B
IHTEJNEKTYaIbHUX 310HOCTSAX Mporpamu. Ajie, 3BUYaiHO, OBHI 30irM TPAIUIAIOTHCS YK€ P1AKO.
ToMy 10BOAUTHCS BUKOPUCTOBYBATH 1HIII THITH MOPIBHSIHb.

BapianT 2 (BukopucTaHHs 3aMiHIOBauiB). THUIIOBUM € BUKOPHCTAaHHS 3aMiHIOBadiB * 1 ?7. I3
3aMIHIOBauYe€M * 3ICTABIISETHCA JOBUIBHUN (PparMeHT TEKCTy, 13 3aMiHIOBadYeM ? — Oy/ab-sKe
OKpEMe€ CJIOBO.

Hanpuxknan, ma6ioH (*komn romepu *) yCHIIIHO 31CTABISIETBCS 3 Oy/Ib-SIKMM PEUCHHSM, B
SKOMY 3TaJIyEThCS TIPO KOMIT I0TepU; MAOIOH (A 060 ? 161yKka) — 3 TAKUMU PEUCHHIMU, SIK
(A 1106110 uepsoHi sabnyka), (A 1obdao conooki a6ayka) Tomo (aje He 3 peueHHIM A roo.o icmu
3e/eHi 01yKa).

BapianT 3 (HagaHHS 3HAYEHb 3MIHHUM Y MpoIEci 3icTaBieHHs). [Ipu 1boMy MOKIMBOCTI
IporpamH, 1o peanidye (paTUUHUN 1aJ10T, 3HAYHO PO3IIMPIOIOTHCS. BoHa HaO0yBae 34aTHOCTI 10
reHepartii BiAMOBIEH, K1 3aJIeKaTh BlJ] 3alUTaHb. Tak, MpaBuio

=7

a:="
(A7?*) = {lll]o Bu we <a> ?)

JI03BOJIIE€ HA peueHHs A arobaro s6nyka” BianoBicty "Il]o Bu we nobume?", a Ha pedenns "4

Henasuoxcy oowi’ — "Illo Bu we nenasuoume?". Y 1bOMY MNPUKIAAl TPHU YCHIIIHOMY

31CTaBJICHHI 3MIHHINA @ HAJA€THCSA 3HAUCHHSI CJIOBA, 3 IKUM 30iraeThcs 3aMiHioBad ?. besayMoBHO,

IIPY BUKOPHUCTAHHI YKPATHCHKUX (pa3 NOTPIOHO CTEKUTHU 3a Y3TOJKEHHSIM CY(IKCIB 1 3aKIHUEHb.

Bapiant 4 (yniBepcanbHuil 3pa3zok). 31 3pa3koMm (*) 3icTaBise€TbCS OYylb-SIKE PEUCHHS.
3BUYalHO, 1 BIAMOBIIL, IO BIJIMOBIAAIOTH [IbOMY 3Pa3KOBI1, MIOBUHHI OYTU TAKUMH K YHIBEpCaJIb-
Humu. Hanpuknan:

(Al Bac ne oyarce pozymiio)
(He 6yobme maxkumu Heba2camocaigHuMu)
(Homy ye mae ona Bac 3nauenna?)
1T. 1.
BapianT 5 (3icTaBineHHs OIbIIE HIXK 3 OJTHUM 3pa3koM). PedeHHsI MOKe 31CTaBISTHCS HE 3
OJIHMM 3pa3KoM, a KiibkoMa. Hanpukiaz, Ko B mporpami 3aaHi miJiCTAHOBKU
(* nrobaro *) —> (LlJo Bu we nrodbume?)
Ta
(* komn tomepu *) —> (Bu maeme 30i6Hocmi 00 mexHixu,),

TO peueHHs (A 1t0bar0 komn tomepu) 31CTaBISETHCA 3 000Ma 3pa3KaMHu.
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2. IHTEJIEKTYAJIBHI CUCTEMHA
2.1. KepyBaHHsl CKJIQITHUMH CHCTeMaMH

2.1.1. AnroputMiyHMii Ta AeKJIAPATUBHUM MiIX01U 10 KEPyBaHHSA

Ha nHait6inp11 3aragsHOMY piBHI, MOYKHA BUIJTUTH JIBA MIAXO0IU 10 KEPYBaHHS CKJIAJIHUMHU
CHCTEMaMU Ta JI0 TporpaMyBaHHs poOOTIB 1 KOMII IOTEPIB, 110 MOTJIM O PO3B’SI3yBaTH Ti UM 1HIII
3anayi. [Tpu nmporpaMmyBaHHI Cy4acHUX KOMII IOTEPIB B OCHOBHOMY peajli30BaHUM TpaguIliiHUN
AJTOPUTMIYHMA MiAXig, sSKWili MOXKHA 1€ Ha3BaTu iMmepaTuBHUM. lleil miaxin BuMarae
3a3JaJIeTih MPOAYMaTH Ta JCTAIBHO PO3MHCATH, SK Tpeba BHUPINTyBaTH IEBHY MPOOIEMY.
Hammcannst mporpamu BUMarae 3alaHHS YITKHUX TOCTIJOBHOCTEH I1HCTPYKIIH. SKmio Taky
TIOCJTITOBHICTh BJA€THCS HAMHMCATH — KOMIT IOTEp 3MOXKE BUINIYBATH JaHy 3amady, SKO O
CKJIQ/IHOIO BOHA He Oyna. Asie, sicHa pid, BiH BUKOHYBATH 1HCTPYKIIii, a0COIIOTHO HE PO3YMIIOUH
ix 3MmicTy. SIKIMO 3MIHATBCS YMOBH, 3a SIKHX BHKOHYETHCS IIporpama, KOMIT IOTEp MOXKe
BHSIBUTHCS OC3MOMIYHUM.

[Hmmit miaxin — AekyapaTHUBHMIA. [HTENEeKTyaabHOMY BUKOHABIIEBI (JIFOJAMHI YA KOM-
II’IOTEPOBI1) IOCUTh CKa3aTH, M0 Tpeda poOouTH, TOOTO jJuIe chOPMYIIFOBATH 3aBJAaHHs, TOOYY-
BaBIIIM BC1 B3a€EMO3B’SI3KM MK 00’ €KTaMU y MpeIMeTHII o6acTi. Sk 11e 3aBaHHs Oy/ie BUKOHY-
BaTUCS — IMOBUHEH BU3HAYUTHU CaM BUKOHABEIIb.

3amycTUTH KOCMIYHUN Kopabenb Tak, 00 BiH Mpu3eMiIUBCs Ha Mapci, B3sB 3pa3Ku IPYHTY
Ta TPHBI3 iX Ha3aJ — 3ajaya JIyKe CKJIaJHa, ajle BOHA IMIJIA€TbCA TOYHIM aaropuTMizaliii.
MateMaTi4dHi METOIH TO3BOJISIOTh TOYHO PO3paxyBaTH TPAEKTOPIIO, MO SIKil IIOBHHEH PyXaTHUCS
TaKui Kopadeb.

[Tocnatu poGoTa 10 MarasuHy 3a IUISIIKOK MOJIOKA — 3ajjaya, Ha JEKUIbKa MOPSIKIB
Oumbm ckimamHa. He kakydu Bke Mpo caM IMPOIeC CHUIKYBaHHS 3 MPOJABIEM, POOOT MOBHHEH
BUPIIIUTH PsAJl HE 30BCIM (opMaizoBaHUX MiA3anay. 3a3fajieriib po3paxyBaTU TPAEKTOPIIO
PYXy HEMOXIJIHUBO, OCKUIBKH POOOT MOBUHEH YHUKHYTH 31TKHEHb 3 JIOJbMU Ta aBTOMOOUISIMHU.
Skimo Mara3vH 3aKpuTUH Ha MepeoOIIiK, BIH MOBUHEH 3HAWTH 1HIIMI MarasuH. Hemoowcauso
nepedoauumu 6ci cumyauyii, SKi MOXCYMb GUHUKHYMU, A BIOMAK — A120PUMMI3)Y8amu p0o38 130K
3a0aui. ToMy BUKOHAHHS TaKOTO 3aBJIaHHS 1]l CUJIY JIMIIE 1HTEJIEKTYyalIbHIN CHUCTEMI, sIKa BMI€
OpIEHMY8AMUCS 8 308HIUHLOMY C8IMi, aHANi3y8amu HNOMOYHI cumyayii ma Kopucysamu,
aoanmysamu 8010 NOBEOIHKY HA OCHOBI MAK020 AHATI3) .

2.1.2. dopmaJi3zaiisi NIOHATH AJATOPUTMIYHOCTI Ta AeKJIAPATUBHOCTI

Cnpobyemo dopmanizyBaTH AesiKi 3 BIPOBAHKEHUX paHille MoHATh. BBenemMo Taki mo3Ha-
YEHHS:

q — nepsunni iHcmpykyii, 3anucani 6e3 OyAb-SIKUX 3MIH Yy TOMY BUIJISII, B SIKOMY iX
c(hopMyITIOBaB aBTOP; AHAJIIOTIYHO MOXHA BU3HAYUTH NepEUHHULL ONUC cumyayii K pe3ynbTar ii
0e31mocepeTHHOTO CIIPUIHSATTS;

S — MHOXMHa (PaKTOPIB, sIKI BU3HAYAIOTH TTOTOYHUI CTaH BUKOHABIIIB; PO3TJISIIATUMEMO
S sk 00’ €THAHHS TBOX MHOXKHH: 31 Ta Sp, 16 S| — MHOKHUHA KOHMPOIbOBAHUX (haKkmopie, siKi Bi-
JIOM1 aBTOPOBI MIPOLIEYPH 1 HA SIKI BIH MOKE€ MAaTH BIUTUB, S — MHOXKHUHA HEKOHMPOIbOBAHUX
(bakTopiB;

/Z — 3HaHHS, K1 Ma€ BUKOHABEIIb;
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rn — poOounii anroput™, kUil POPMYETHCS Ta peani3yeThCsl BAKOHABIIEM MPU aJTOPUT-
MivHOMY Tiaxozi. [Ipu mpoMy, sSIK TpaBUIIO, aBTOMATHYHO (POPMYIIOETHCS 1 porpama p, 110
BIJIITOBIJIA€ ITLOMY AJTOPUTMY;

'b — pobounii anroput™m, sKui GOPMYeETbCS Ta Ppeai3yeTbCsl 1HTEICKTyalbHUM
BUKOHABLIEM TP JCKJIapaTUBHOMY MiAX0/l. 3riAHO 3 (pyHIaMEHTAIbHUMU Te3aMu TropuHra Ta
Yepua (Bce, 1110 MOke OyTH BUKOHAHO OyIb-IKUM BUKOHABIIEM, MOXKE OYTH TPOMO/IETIhOBAHE HA
mamuHi Tropunra) cam (akT BUKOHAHHS 3aBAAaHHS CBIIYUTH IPO iICHYBAHHS IIOTO aJTOPUTMY.
Hlonpasaa, 1ei adropuT™M MOXKE 1 HE YCBIIOMIIIOBAaTHCS BHKOHABLIEM, a TOMY HE MOXe OyTu
SBHO C(OPMYJIBOBAHUH y BUTJISAL AITOPUTMY YU MPOTpaMu (SKIIO K Mporpama, 110 BiANOBiIa€E
aNTopuUTMY I'p, TOBUHHA OYTH 3T€HEpPOBaHa, HICTHCS MOBA MPO 3a0auy CUHME3Y NPOcPAM).

Toai MOXKHA 3aniCcaTH TaKl CHIBBIIHOIIEHHS:

r,=1(9,S,),
Ih = g(qisl’SZ'Z)

[IpyHIMIIOBUM € HAcTymHE. AJNTOPUTM F'a POPMY€ETHCS HA OCHOBI MEPBUHHUX 1HCTPYKIIIN
g oaHo3HauHO. [Ipy bOMYy TakoX MOXYThb B1IOyBaTHCS 3MiHA 1 IMONOBHEHHS NMEPBUHHUX 1H-
CTPYKIiH, ajie 1el mpouec Mae MOBHICTIO KOHTPOJIbOBAHMM 1 JETEpPMIHOBAHMM Xapakrtep. Sk
MPUKJIA] MOKHA HABECTU KOMIUISLIIO MPOrpaM, HaIMCaHUX MOBaMHU BUCOKOTO piBHA. Tomy aB-
TOp MPOLEAYpU MOKE OyTH BIIEBHEHUH Yy rapaHTOBAHOMY pe3yJbTaTl (AKIIO, 3BUYAHHO, OyIu
JOTPUMaHI NeBHI (hopMasibHI BUMOTH JI0 IEPBUHHUX 1HCTPYKLIN 1 3a0€3M1€YEHO HANIECKHUM CTaH
BHKOHABIIA).

Ha mnporuBary mpoMy, 3a JAEKJIApaTUBHOTO MIAXOAY TaKOi BIIEBHEHOCTI HEMaE.
[HTenexTyaqpHUN BUKOHABELb IEBHUM YMHOM IOMOBHIOE MEPBUHHI 1HCTPYKIIii, ajle X aBTOPOBI
HE 3aBXIU BIJIOMO, SKMM YHHOM II€ TIOTIOBHEHHSI BiIOyBaeThCs. ToMy HE MOXHaA OyTH
BIICBHEHUM Yy pe3yJIbTaTl BUKOHAHHS 1HCTPYKIIH, 1 IIs1 BTpaTa rapaHTOBAHOCTI € HEMUHYYOIO
MJIaTO0 32 BIIMOBY Bijl airOpUTMIYHOCTI. OTKE, MM MAa€EMO CIIpaBy 3 y3araJIbHCHHSIM TOHSTTS
AITOPUTMY, SIKE JIICTa0 Ha3By ''kBa3iajropurm''.

2.2. KBaziaaropurmu

AJITOPUTMOM Ha3MBAETHCS YiTKA OJHO3HAYHA 3pO3yMija BUKOHABIICBI IMOCIITOBHICTh 1H-
CTPYKIIili, BAKOHAHHS SKUX 00O0B’S3KOBO MPUBOJIUTH JI0 TAPAHTOBAHOTO PE3YyJIbTaTy 3a CKIHUCH-
HuM yac. Ha BiAMIHY BiJ IbOTO, IHCTPYKIIIi KBa31aJTOPUTMY MOXKYTh OyTH HE 30BCIM YITKHUMH, 1
pe3ynbTaT BUKOHAHHS KBa31aJITOPUTMIYHOT TIPOLIEypH HE 000B’A3KOBO € TrapaHTOBaHUM.

MoskHa BUAUIUTH K MIHIMYM YOTUPHU OCHOBHI Odicepenia K8a3iaieopummiyHoCmi:

1. Jlis BMNAaAKOBUX YMHHHUKIB, IO HE 3aJeXaTh Bij BUKOHaBIs. CTpOro Kaxyuwu, 3
oryiay Ha 1ed (akTop KBa3laJrOPUTMOM CJ1J BBaXKATH OyAb-IKWW, HaBITh HaHWOLIBII
dbopmaizoBaHul, aNTOPUTM. AJITOPUTM PO3PaXOBaHUM HA POOOTY MPU MEBHUX YMOBAX; AKIIO IIi
YMOBU 3MIHSTBCS, aITOPUTM MOXE HE MPHU3BECTH 10 MOTPIOHOTO pe3ynbTary. Axuwo o He
80AEMbCS YIMKO OKPEeCaIUmu Medci 3acCmoCy8anHs ancopummy abo 3abe3nequumu UKOHAHHSL
He0OXIOHUX YMO8 OJisl Ll020 poOOMU, MU MAEMO CNPABY 3i CHPABHCHIM KBA3IAI2OPUMMOM.

2. HenpocraTHe BpaxyBaHHsI aBTOPOM AJrOPUTMIYHOI MpoLEAyPH 0COO0JIMBOCTEH BM-
KoHaBuA. lle mpu3BOAUTH 1O TOTrO, IO BUKOHABELb HEMPaBUIBHO PO3yMIi€, IO BlJ HBOTO
BuMaraetbed. llpomenypa moxke OyTM B NPUHIUIN aJTOPUTMIYHOIO, 33 HOPMAJbHUX YMOB
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IPU3BOJUTHU JIO0 TapAaHTOBAHOTO PE3yNbTaTy, ajie el pe3ylbTaT Moke OyTH He mepeadadeHHit
aBTOPOM 1 TOMY OyTH JIJIs1 HhOT'O HECIIOIIBAHKOIO.

3. HeuiTkicTs (opmynioBanb, mo ¢irypyioTs B onuci mpouenypu. PosrisHemo Oynib-
SAKUM KyJTIHapHUW pelent, HampukiIaa: “po3TepTH TICTO, 3MIIIaTh 3 JpiOHO HapizaHUMHU
siOJTyKaMu, TOJATH COJIl 1 TIEPIF0 32 CMAKOM 1 CMaKWUTH JI0 TIOSIBU pyM siHOI ckopuHKH . Lle €
TUTIOBUM TIPUKIIAZIOM HEUYITKOCTI (OPMYITIOBaHb, 110 MPU3BOIUTH A0 HeBU3HaUueHOCTeH. [lo sikoi
Mexi ciif po3tupatu ticto? 11{o o3nauae “npidHo Hapizani”? o o3Haudae “3a cmMakoM™ 1 T. 1.
HeintenektyanbHa CHCTEMa, OpPIEHTOBAHA HA YHCTO aJTOPUTMIYHE KEpPYBaHHSA, IMPOCTO HE
3pO3yMi€ IILOTO OMUCY 1 TOMY HE 3MOXXE HOro BUKOHATU. |HTeNeKTyajdbHa > CHCTEMA,
HaAIMpUKJIaJ, JIOJIMHA, MOBMHHA CHPOOYBaTHM TNOMOBHUTH 1 YTOUYHMTH L€ OMUC HA OCHOBI
HassBHUX 3HaHb 1 J0cBixy. CaMm mo coOi gakT BUKOHAHHS 3aBJaHHS Oyje CBIIYUTH MPO Te, IO
KBa31aJITOPUTMIYHUN TEPBUHHUN OINHUC MPOIEAYpPU OYB 3BEACHHM A0 JIEIKOTO BHYTPIIIHBOIO
QITOPUTMY, aJIe HaBPsI YU BUKOHABEIb 3MOXE YITKO MOSCHUTU 1 PO3MUCATU LEH aJITOPUTM.
Kpim Toro, 111 BHYTpIIIHI aJTOPUTMH JJIs1 KOXKHOTO BUKOHABIIS OyAYTh PI3HUMH.

4. "CpoOoxa BoJi'', SIKy MOXXYyTh MaTh BHCOKOOPTaHI30BaHI, MO-CHPABXHbOMY IHTEJIEK-
TyanbHl cuctemu. Lli cuctemMu MOXYyTh MaT CBOi LI, 1, SIKIO JIaHA MPOIEAypa CyNepeUUTh
MM LUISIM, BOHM MOXKYTbh BIJIMOBUTHCS 11 BUKOHYBaTH ab00 BUKOHATHU HE TaK, AK 1€ BiJl HUX
BUMaraeThcsa. “CBobOojia BOJ1” TOJSTaE y TOMY, IIO I1HTEJIEKTyajdbHa CHUCTEMa CaMOCTIMHO
IpUiiMae PilIeHHs] PO CBOIO MOBEAIHKY 1 B 3aJIEKHOCTI BIJ LUX PIIIEHb MOKE BUKOHYBATH 30B-
HIITHI PO3MOPSHKEHHS, HE BAKOHYBATH 1X, 200 K BUKOHYBATH TaK, K BOHA BBa)Ka€ 3a MOTpiOHE.

2.3. XapakTepucTHKA iHTEJIEKTYaJIbHUX CHCTEM 3 TOUKH 30py Ki0epHeTHKH

2.3.1. O3Ha4eHHS iHTeJeKTYaJIbHOI CHCTEMU

[HTEeNeKTyambHa CHUCTEMa MOKE TMPHUIYCKAaTH 30BHIIIHE KEepyBaHHsS, aie s Hel
XapaKTepHOIO € caMOKepoBaHicTh. CucTeMa Mae NMeBHY MeTy i MparHe Tak IJIAHYBaTH CBOI
Aii, 100 xocsAraTu wi€i MmeTu. SIK BXIiJIHI CTUMYJM CUCTEMHU MOXHA PO3IJIAIaTh MOTOYHY CHUTY-
aIfio, 1O COPUINMAETHCS 1 AaHAI3YEThCA CUCTEMOO. Pe3yiabTaToM peakiili CHCTEMH CTa€ 3MiHa
30BHINIHBOI CUTYAIlli, 1 TIOBE/IIHKA CUCTEMHU KOPUTYETHCS B 3aJICKHOCTI Bij TOro, 0a)KaHOIO YU
HeOaXXaHOIO € 114 3MiHa.

JIronuHa Mae MEBHY CyMy 3HaHb HPO CBIiT, SIKa JO3BOJIAE il OPIEHTYBATUCS B KUTTEBUX
CUTYyaIlisIX Ta IpUMUMaTH TPaBWIbHI pimeHHs. KpiM Toro, o uHa BMi€ TIEBHUM YMHOM BHUKO-
pucToBYBaTH 1i 3HaHHA. L{i cami prucu MarOTh MaTH CUCTEMH IITYYHOTO 1HTEIICKTY.

Takox MOKHa CTBEp/UKYBaTH, L0 3JATHICTh /10 NMONOBHEHHS NEPBUHHUX 3HAHb, €
OOHI€EI0 13 KNOYOBUX pUC inmenekmyanivhux cucmem. Ll BIaCTUBICTh 1HTETIEKTyaTbHUX CUCTEM
HA3MBAETHCS 3ATHICTIO 10 HABYAHHA. PO3PI3HSIIOTh 306HIUHE HABUAHHS TA CAMOHABYAHHSL.

[lincymyBaBIIM yci CKa3aHe, MOXKHA CTBEPAXKYBAaTH, L0 iHTEJIEKTYaJbHOK CHCTEMOIO
HA3UBAEMbCS CAMOKEPOBAHA KibepHemuyHa cucmema, sKa MAae NeeHy cymy 3HAHb Hpo Cim 1
30amHa Ha OCHOBI 6e3N0CePeOHbO20 CRPULIHAMMA I NOOANLUI020 AHANIZY NOMOYHOI cumyayii 0o
NIAHY8AHHSA Olll, CNPAMOBAHUX HA OOCACHEHHS MEMU, a MAKOAC 00 HAGUAHHA.

2.3.2. Tunosa cxema (yHKUIOHYBAHHS IHTEJIEKTYaJIbHOI CHCTEMH

OYHKIIOHYBaHHSI 1HTEJIEKTYyaJIbHOI CHUCTEMHM MOYHA OMHUCATH SIK MOCTIHHE NPUUHSATTS
pIIEHb Ha OCHOBI aHali3y MNOTOYHMX CHUTyalld IJs JOCSATHEHHS IMeBHOi MeTH. (Cxema
(GyHKIIOHYBaHHS IHTEJEKTYyalbHOI CHCTEMH HaBeleHa Ha puc. 2.1,
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BuokpeMinioloTe HaCTYIHI emanu ()YHKYIOHYB8AHHSA IHMENEKMYAIbHUX CUCTEM:

1. Be3nocepenHe cIPUHATTSA 30BHIIIHBOT CUTYaMil.
Pe3ynbpTaTom € nepBUHHUI OMUC CUTYAIII.

META

IHTENEKT AlA

CHUTYALLIA

Puc. 2.1. Cxema ¢yHKIIIOHYBaHHS 1HTEIEKTYaIbHOI CUCTEMH.

2. 3icTaB/ieHHS] NEPBUHHOIO ONMCY 3i 3HAHHSIMU CHCTEMH i MONMOBHEHHS ILOTO ONMCY.

PesynpTaTom € (hopMyBaHHS BTOPMHHOIO OMKCY CHUTYyallli B TEpMiHAX 3HaHb cucTeMu. Llei
IpOLIEC MOKHA PO3MISIAATH SIK MPOLEC po3yMinHA cumyayii ad0 SK TPOIEC MNepeKagy
NEPBUHHOIO ONKCY Ha BHYTPIIIHIO MOBY cucTteMu. llpu 1poMy MOXYyTb 3MIHIOBATHUCS
BHYTPIIIIHIM CTaH CUCTEMH Ta ii 3HaHHS.
Bropunnuii onuc mMoxe OyTH HE €IMHHM, 1 CHCTEMa Ma€ 3MOTY BHOMPATH MK PI3HHUMHU
BTOpUHHUMU orrcamu. Kpim Toro, cucrema B mporieci poOOTH MOXKE MEPEXOIUTH BiJl OJHOTO
BTOPUHHOTO OIMHUCY 0 1HIIOTO. Ko Mu MoxkeMo (GopmanbHO 3a1aTi GOPMH BHYTPIITHEOTO
MIPE/ICTABJICHHS OIMCIB CUTYAIlld Ta omepallii HaJ HUMH, TO CIIOJIBATUMEMOCS Ha TIEBHUU
aBTOMATU30BaHUI aHAJ13 LIUX OIHCIB.

3. IlnanyBaHHA HiJieCHPSIMOBAHUX /il Ta NPUITHATTS pillleHb, aHAJII3 MOKJIMBHX Jiil Ta iX
HACJIIAKIB i BUOIP THX Aiil, 10 HAlIKPalle Y3roJ:KyIOThCs 3 METOI0 CHCTEMH.

Take pimeHHd 3a3BuUYail (OPMYJIOETHCS TEBHOKO BHYTPIIIHBOIO MOBOKO (CB1IOMO a0o0
IT1JICBIJIOMO).

4. 3BopoTHa iHTepmpeTalissi NPUHAHATOrO pilmleHHs, T00TO (OpPMYyBaHHA POOOUOIO
AJITOPUTMY /ISl pearyBaHHsI CHCTEMM.

5. Peauizanisi peakuii cucTemMu; HacJiIKaMu € 3MiHM 30BHIIIHBOI cUTYalii i BHYTPIlIHbOTO
CTAaHY CHUCTEMH i T. 1.

[Ipore He ciiag BBakaTH, MO 3a3HAYEHI €TalU € IMOBHICTIO BIJOKPEMJICHUMH Y TOMY
PO3YMIHHI, IO HACTYMHHUM €Tal MOYMHAETHCA TUIBKHU MICNA TOTO, SIK MOBHICTIO 3aKIHUMTHCS
nonepenHii. HaBmaku, niist GyHKIIIOHYBaHHS IHTEJIEKTYallbHOT CUCTEMHU XapaKTEPHUM € B3aEMHE
MPOHUKHEHHS IUX eTamniB. Hampukiaa, Ti M 1HII PIICHHS MOXYTh MPUUMATHCS BXKE Ha €Tarrl
0e3mocepeIHbOro COpUMHATTS cuTyauii. Hacammnepesn e pilieHHS Mpo TE€, Ha SKI 30BHIMIHI
MOJIPA3HMKM CIIiJI 3BEPTATH yBary, a Ha siki He 000B’13K0BO. 30BHIIIHIX MOJAPA3HUKIB TaK Oararo,
110 iX COPUUHSATTS HOBUHHO OyTH BUOIPKOBHUM.
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3. HOJAHHSA 3HAHD B IHTEJIEKTYAJIBHUX CUCTEMAX

3.1. Ilixxoau X0 MOTAHHSA 3HAHD

VY dinocodii 3HaHHA BU3HAYAIOTHCS SK '"BiIOOpaXk€HHS OO0’ €KTUBHHMX BJIACTMBOCTEH Ta
3B’SI3KIB CBITY".

3unanna € iHgopmayitinow OCHOB0I0 [HMENeKMYAIbHUX CUCEM, OCKLIbKU came GOHU
3a62CO0U  3ICMAGIAIOMb 308HIUHIO CUMYAYilo 3i CBOIMU 3HAHHAMU [ KepYIOmvbCs HUMU NpU
nputinammi piwens. He menw eadsxcnueum € me, wo 3HAHHA — ye CUCMEMAMU308AHA TH-
Gopmayis, aka mMoxce nesHUM YUHOM NONOBHIOBAMUCS [ HA OCHOBI SIKOI MOJMCHA OMPUMYBAmMU
HO8Y iHpopmayio, moomo HOGI 3HAHHAL.

Icaye GaraTo migxoAiB 10 BU3HAa4YeHHs MOHATTS "3HaHHA". Ha cyyacHoMy erami qoMiHY-
104010 MapaJurMor0, Mo JICKUTh B OCHOBI HAMBIAOMIIINX MOJEJIei MOJAaHHs 3HAHb Y CHCTEMax
HITYYHOTO 1HTEJEKTY, MOKHA BBa)KaTH NapajurMy (IEBHY CYKYMHICTh KJIFOUOBHUX MPHUHIUIIB),
XapakTepHy /i1 CHMBOJIbHOTO migxoay. [0 mapaaurmMy MokHa OXapakTepU3yBaTH SIK
BepOaJIbHO-IeJyKTUBHY, 200 CJI0BECHO-JIOTiYHY, Yepe3 MeBHI YNHHUKU:

e Oynb-ska iH(opMaIliiHa OAMHUIII 3a/1a€ThCs BepOaabHO, TOOTO Yy (popMi, HaOMMKEHIN 10
CJIOBECHOI, y BUTJISIZII HA0OPY SIBHO C(OPMYIILOBAaHUX TBEPKEHB 200 (HaKTiB;

® OCHOBHUM MEXaHI3MOM OTpHMaHHS HOBOI 1H(opMarllii Ha 0a3i ICHYIYOi € aeayKuisi, TOOTO
BUCHOBOK BIJl 3arajbHOIO JO YacTKOBOro. Takui AeAYKTUBHUU MiaXiJg € O€3M0TaHHUM 3
JIOT1YHOTO TOrJIsiAy. B loro OCHOBI Jie’kaTh TPAH3UTUBHICTh IMIUTIKAIIT (SIKIIO 3 @ BUILJIMBAE
b, 3 b BurumBae ¢, To 3 a BuIIIMBAE ¢) 1 Jis1 KBAHTOPA 3araJIbHOCTI (SKIIO JSsIKa BIIACTUBICTh
P BuKOHY€ETBCS 111 OyAb-AKOT0 €IeMEHTa MHOKHMHN M, a X € M , TO P BUKOHY€TBCS JJIS X.

Ane BepOasIbHO JA€TYKTUBHE 3aJ]aHHS 3HAHb HE € TIOBHUM, OCKIJIbKHU:

® JIeAYKTUBHUN BUCHOBOK HE BUCTYIAE €JUHO MOXJIMBUM. MUCIIEHHS JIIOAUHU O0araTo B 4OMy
€ peduexktopHuM, 1HTYiTUBHMUM. BOHO, SIK MpaBWiiO, CIUPAETHCS HA MIJACBIAOMI MPOIECH.
JronuHa yacTo poOMTH BUCHOBKH 3a aHAJIOTi€r0, acomialli€ero. 1{i BUCHOBKU HE 3aBKJU BipHI,
ajie BOHU ICTOTHO JIOMOBHIOIOTH MPOILIECH JEAYKTUBHOTO MHCICHHS. be3 miacBigomMoro
MUCJIEHHS CTa€ HEMOXJIUBUM (Oylb-SKe BIAKPUTTS — K MPaBUJIO, M1JICBIIOME MOPOIKEHHS
TINOTE3H, SIKA MOTIM NEPEBIPSAETHCS AENYKTUBHUM 200 €KCIIEPUMEHTAIbHUM LUISIXOM);

® JaJIeKO HE BCl 3HAaHHA € BepOanbHUMU. Tak, KOJHE TBEPAKEHHS HE 30€pIracThCs B MaM ATi
JIIOJIMHU sIBHO. B170MO, 1110 B OCHOBI JISITBHOCTI MO3KY JIFOJIMHU JISKUTH TIepeiada CUTHAIIB
MDK HEpPBOBUMH KJIiTHHamMu. Yacto mroauHa HE MoXKe c(opMmyntoBaTH CBOi 3HAHHAL
Hanpuknan, Oynb-xTo 3Hae, mo Take "cTin'. A€ SKI0 TMOMPOCHTH JIOJWHY JIaTH BHU-
3HAYEHHS I[bOTO TOHSTTS, Y Hel MOXKYTh BUHUKHYTH MpoOieMu. TakuM 4MHOM, MOHSATTIMH
MOXKHA ONEPYBATHU 1 HE 3HAIOYM YITKOTO iX BH3HAaueHHs. TunoBumu € cioBa: "S He MoKy
MOSICHUTH YOMY, aJI€ MEH1 3/1a€ThCHI.

Tomy HeOOXiIHO PO3BMBATH 1HINI MOJIEIl 3HAHb, OKpPIM BepOATBHO-AEAYKTUBHUX
Hanpuknaa, y pamMkax KOHEKIiOHICTCHKOr0 MiIX0Ay MOKHA PO3TJISIaTH MOJENl Ha OCHOBI
OJIHOPIAHOrO mMOJs 3HaHb. OMHOPIIHUM M0JIeM 3HAHb HA3UBAETHCS CYKYMHICTh MPOCTUX
OJHOPIJTHUX €JIEMEHTIB, SIKI OOMIHIOIOTBCA MIXK €000 1H(OpPMAIE€l0: HOBI 3HAHHS
HAPOJIKYIOTHCSI HA OCHOBI TIEBHUX MPOIEAYDP, BU3BHAUYCHUX HAJI IOJIEM 3HAHb.
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3.2. Bep6anbHO-1eAyKTUBHE BUSHAYEHHS 3HAHb

VY pamkax BepOanbHO-IE€IyKTUBHOI apaUrMU MOXHA HABECTH TaKe BU3HAYEHHS 3HaHb.

3nannamu inmenekmyanvroi cucmemu Hazueaemvcsa mpiika <F,R, P>, ode F —
CYKYNHICMb 6HUX (paxmie, sKI 30epiealomvbcs 6 nam ’sami cucmemu 8 sA8Homy 6uensidi, R —
CYKYNHICMb NpAasul 8UBEOeHHs, SKI 00380J1410Mb HA OCHOBI 8I0OMUX 3HAHb HAOY8AMU HOBUX
3Haub, P — cykynnicme npoyedyp, aKi 8U3Ha4aromo, AKUM YUHOM CII0 3ACMOCO8Y8amu npasuia
BUBEOCHH]I.

ba3zorw 3nane (b3) inmenexmyanvroi cucmemu Ha3U8AMUMEMO CYKYNHICMb VCIX 3HAHD,
wo 30epiearomvbcs 6 nam 'sami CUCmeMU.

VY 0a3ax 3HaHb IPUWHATO PO3PIZHATH eKCMEHCIOHANbHY TA IHMEHCIOHAIbHY YaCTUHHU.

Excmencionanvroro 4acTUHOIO 0a3W 3HaHb HA3MBAETHCS CYKYITHICTh YCiX SIBHUX (DaKTiB,
[HMEHCIOHAIbHOI0 YAaCTUHOI — CYKYIHICTh YCIX MpaBWJl BHUBEIEHHS Ta MpOIEIyp, 3a
JIOTIOMOTOIO SIKUX 3 ICHYIOUUX (DaKTIB MOKHA BUBOJUTH HOBI TBEPPKCHHS.

[Tpuknaza. Posransinemo Taky 6a3y 3HaHb.

®1. 3aenp icTh TpaBy.

®2. BoBK icTh M’sCO.

®3. 3aenp € M’SICOM.

II1. SIxmio A € m’sacom, a B icTb M’sco, TO B icThb A.

I12. k1o A icte M’c0, TO A € XMKAKOM.

I13. ko 4 icte B, TO B € )XEpPTBOIO.

I14. SIkmo xmxak BUMHpAE, )KEPTBA IIBUJIKO PO3ZMHOKYETHCS.
IS. SIkmo xepTBa BUMUpAE, XMKAK BUMUPAE.

Hanuii npuknag € ¢parMeHToM HepopMaiizoBaHoro onucy mojeni Jlorku-Bonbreppa,
nobOpe Bigomoi B ekosorii. Jlitepamu "®" mno3HauyeHi sABHI (PaKTH, $KI B1IOOpaKarOTh
elleMEHTapHi 3HaHHS. IX Oe3mocepenHiii aHami3 T03BONsAE eKCNEPTHil cHCTeMi BiamoBigaTh Ha
HAWMpOCTIII 3amuTaHHs, Taki, sk "BoBk icte M’sco?". {1 MO3UTUBHOI BIJNOBiAI JOCUTH
MIPOCTO 3HAWUTH BIJMOBITHUN (DAKT B €KCTEHCIOHATIBHIN YacTHHI 0a3H 3HAHb.

[IpyHIHMIIOBO 1HIMKMM € 3anuTaHHA TNy "BOBK € Xmkakom?". BigmoBiab Ha HBOTO Ha
OCHOBI TIPOCTOTO TIOIIYKY 3HAWTH HEMOJKJIHBO: TAaKOro SIBHOTO (DaKTy B EKCTEHCIOHAJIbHII
yacTuH1 0a3u 3HaHb HeMae. ToMy NI BIAMOBIAI HA II€ 3alMUTaHHS HEOOXIJHO 3aCTOCOBYBATH
npaBuia BUBEJCHHS, SKI JIO3BOJISIIOTH HA OCHOBI ICHYIOYMX SBHUX (PakTiB HaOyBaTH HOBUX
3HaHb, TOOTO HOBHMX (pakTiB. Taki mpaBwiia MO3HAYEHI y HAMIOMy Tpukiagi giteporo "II".
Hanpuknaz, 175 BIANOBIAI HA TIOCTABJICHE 3alIUTaHHS JOCUTh 3HaHHS Qakty D2 1 npasuia I12.
be3symoBHO, 10 0a3u 3HaHb MOKHaA Oys0 O Bipa3y BKIIOUWTU TBEpIKEeHHS "BOBK € Xixkakom'.
Ane nerko mobadyMTH: SKIIO, KPIM BOBKIB, pO3IJISAATH 1HIIUX XMXKAaKiB (BEAMEAIB, JTUCUIb Ta
1H.), TO Oe3mocepeHbO BKJIIOYATH 10 Oa3uW 3HaHb SIBHI (DaKTH, 110 BOHU € XHWKAKaMH,
HeloipbHO. Bee, mo Moxke OyTH BHBEACHE JIOTIYHUM IIISXOM, SK TPaBHIO, HE BapTO
oronomyBatu ¢akramu. Hanami HasuBaTuMeMO $iBHI (akTh MpocTo (hakTamu, SKIIO 1€ He
BUKJIUKAE HEMTOPO3YMiHb.

Hapemti, mpoueaypu BU3HAYaIOTh, SIKUM CaMe€ YMHOM CJIiJ] 3aCTOCOBYBATH ITpaBuJIA.
YacTto 1i nmpoueaypH € CKJIaJ0BOI0 MOBH, IKOIO MPOTPAMYEThCS €KCIIEpTHA cucTeMa (1€ CTOCy-
eThcst Hacamriepe cremianizoBanux MoB 1111, Takux sx Jlicm, [Tposnor, [Tnenep).
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3.3. ExcnepTHi cucremu

Bba3a 3naHp, HaBejeHa B 1. 3.2, MOXE JISITTH B OCHOBY eKCHepmHOI cucmemu, TOOTO
iHpopMarliiiHoi cucTemMu, sika 3AIMCHIOE ACAYKTHBHE BUBEICHHS Ha OCHOBI HAasBHMX 3HaHb.
[cHYIOTH pi3H1 BUSHAYEHHS €KCIIEPTHUX CUCTEM, OCHOBHA CYTh SKUX 3BOJAUTHCS J0 TAKOTO.

Excnepmui cucmemu — ye inmenexmyanivHi npocpamui 3acobu, 30amui y oianozy 3
JIIOOUHOIO 00epIHCYy8amu, HaKONU4Yy8amuy ma Kopueyeamu 3HaHHs i3 3a0aHoi npeomMemuoi eanysi,
8UBOOUMU HOBI 3HAHHS, PO38 'A3Y6AMU HA OCHOBI YUX 3HAHb NPAKMUYHI 30044l ma NosCHIO8amu
Xi0 ix po38’s3Ky.

Excnepmui cucmemu akymyniooms 3HaHHS eKChepmie — NPOGIOHUX cneyianicmis y OaHiu
npeomemHit 2any3i. B ocnosi pobomu excnepmuux cucmem Jjexcumv 0e0yKmueHe 6UBeOeHM s
HOBUX MEepONCceHb 3 icHylouux. Tunoee 3acmocy8ants eKCnepmHux cucmem — KOHCYIbmayii
ons haxisyie cepednvoi keanigixayii i Hecneyianicmis y mitl 2any3i, 011 AK0i 60HA po3pobIIeHa.

CrtBOopUTH yHIBEepCcallbHy EKCIEPTHY cucTeMy HemoxiuBo. [lo-mepine, e moB’s3aHo 3
"npoksaTTsAM po3mipHocTi”. [lo-mpyre, ekcrnepTHa cucTeMa MOBMHHA aKyMYJIOBaTH 3HAHHS
JIIOJIeH-EKCIIePTIB, a "yHIBepcalbHUX" €KCIEPTIB HE ICHYE 1 HE MOXke i1cHyBatH. [lo-Tpere, xoHe
JIOT1YHE BUBEJICHHS HE MOXE 3aMIHUTH 1HTYIIIIO Ta IOCBIJ] €KCIIEepTa.

MoskHa nuIe eKCIEepTHI CHUCTEMH, SIKI HaJeKaTh 0 KOHKPETHOI MPEIMETHOI raiysi.
Ocrtanns nepeadayvae TiMITOBaHUM HAOIp SIBUI 1 MOHATH NIEBHOT chepu JIt0ICHKOT AISUTBHOCTI Ta
0oOMEKeHe KOJIO 3a/ay, siKi BUPINIYIOThCA Y Iii ramysi. IcCHye unMmalio eKCIepTHUX CHUCTEM Yy
Takux cdepax SK MEIUYHa 1 TEXHIYHA JIIaTHOCTHKA, TMOUIYK KOPUCHUX KOIIAJIUH,
IOPUCIIPYJICHLIISI, aHaI13 IHBECTHIIN 1 KOMEPLUIMHUX PHU3UKIB 1 T. M. Y CTBOPEHHI €KCHEPTHUX
CUCTEM NOBUHHI OpaTh y4acTh (paxiBIll IK MIHIMYM JIBOX KaTE€TOPIi:
® EKCHEepT, 10 € BHCOKOKBai(ikoBaHMM (haxiBLEM y JNaHIM NMpeaMeTHId 00JiacTi, 3HaHHS

SIKOTO TIOTPIOHO MepeIaTh KCIIEPTHIN CUCTEMI;
® iH:KeHep 3HaHb, 3aBJIaHH SKOTO — (OpMaII3yBaTH 3HAHHS €KCIIepTa 1 npusecmu iX 10 BUT-
TSy, TPUAATHOTO JIJIsl 3aHECEHHS /10 0a3M 3HAHb.

Cepilo3Ha npobnema y JAaHOMY BUIAAKY IOB’s3aHa 3 TUM, L0 3HAHHS EKCIEPTIB BaXXKO
dopmainizyBati. EkcnepT 4acto HE MOXe CPOpPMYNIOBATH CBOi 3HAHHA Yy SIBHOMY BHIJISIL,
pOOUTH MpPaBUIIbHI BUCHOBKH, aJI€ He MOJICe NOSACHUMU 5K came 6iH ix pooums. SIKII0 K eKcnepT
1 opMyIrO€e MEBHI MpaBuia BUBEJACHHS, BOHU JAJIEKO HE 3aBXKJU BIJ3HAYAIOTHCS] TOUHICTIO Ta
aJICKBATHICTIO. 3 IbOT'O BUILIMBAE PSJ IHIIMX TPYIHOILIB, SIKI TaK UM 1HAKIIE BUSABIISAIOTH ceOe Ha
etani ¢popmaizallii 3HaHb a00 3aCTOCYBAHHS TOTOBUX E€KCIIEPTHUX CUCTEM.

3.4. JlaHi Ta 3HAHHA

Bigomo, 110 cydacHumii etan po3BUTKY 1HPOPMATUKHN XapaKTEPU3YETHCS €BOTIOIIIEI0 MOJIE-
Jeil JaHuX y HampsMi nepexoAy BiJ TpaauLIMHUX (pessiuiiiHa, iepapXiuyHa, MepexxeBa) 10 Mojie-
Jeil 3HaHb. 3HaHHS, K Oyab-sKy 1HQOpMaIli0, MOKHA BBAXKATH JAHUMU. AJI€ 3HAHHA € BUCOKO-
OpP2aHI308AHUMU OAHUMU, O AKUX XAPAKMEPHA NeGHA 6HYMPIWHA CIMPYKMYpa ma pO36UHYMI
38 ’SA3KU MIidC PI3HUMU THopMmayitiHumMu oOuHuysamu. THITUM NPUHIIMIIOBUM acCIEKTOM € Te, 110
1H(pOpMaIlIiiHI CUCTEMHU, K1 IPYHTYIOThCS Ha 3HAHHSAX, IOBUHHI MAaTU MOXJIMBICTh OTPUMYBATH
HOBI 3HaHHS Ha OCHOBI ICHYIOUHX. Y IIbOMY MU BXK€ MEPECBIIUUIUCS HA TPUKIIAIAX JACTYKTHUB-
HOTO BMBEJICHHS HOBUX 3HAHb 3 SIBHUX (PAKTIB.

Excrencionanbna yactuHa b3 ckmamaerbes 3 (axTiB, siKi 3amam’sSTOBYIOTHCS SIBHO,
IHTEHCIOHAIBHY — 3 TIPaBWJI, SIK1 TO3BOJISIOTH OTPUMYBaTH HOBI (akTu. HasBHICTH po3BUHYTO1
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IHTEHCIOHAIBLHOI YACTHHH € OJHIEI0 3 OCHOBHUX PUC, SIKI BIAPI3HAIOTH 3HAHHS BiJ TPAAUIIITHUX
naHuX. IHTeHCiOHATbHUM BiHOLIEHHSIM, SIKE OMHCYe 0a3zy JaHUX, YaCTO HA3MBAIOTh MPABUIIO
a00 CYKYIHICTh MPaBUJI, SKUM MIAMOPSIKOBYEThCS KOXKHUIM 3anuc y 0a3i 1aHuX.

[Mpuxnan. Posrnsuemo 6a3y nanux (bJl) mekanary, mo MICTUTH JaHi MO Te, sIKI KypCcH
IpOCITyXaB KOKHMI CTyAeHT. Bimomo, 110 KOAE€H CTyACHT HEe Mae€ mpaBa ciayxaTtu Kypc "basu
naHux", SKIIO BiH HE MpociyxaB Kypcy "OcHoBu mporpamyBanHs'. Hexail y 0a3i qanux 36epi-
raeThcs iH(popmariis rpo IBanosa, [lerpoBa Ta CumopoBa, siki mpocayxaiu 00uaBa KYpCH.

Excmencionanvna wacmuna:

[Ipi3Buiie Jucruriga
IBanoB bas3u nanux
ITerpoB ba3u nanux
Cunopos ba3u nanux

InTencionanbna b/l (abo ii Bxxe MoxHa HazBath b3) Moke MaTH Takui BUTIISI:
[MpaBuno: Sxmo [Ipocnyxas(X, basu nanux), To [Ipociyxas(X, OCHOBH MPOrpaMyBaHHs).

HasBHicTh Takoro mpaBuia J03BOJIIE CKOPOTUTH 0a3zy 3HAHb: TBEPHKCHHS, ICTUHHICTH SIKUX
MO>XHa BCTAHOBUTH 3a JIONIOMOTOIO IpaBWJI, HE OOOB’A3KOBO 3amam’sITOBYBATH B SIBHOMY
BUTJISII.

[Tomyk B iHTEeHCIOHANIBbHINM B3 ckianaeTbes 3 1BOX €TamiB:

® [IONIYK MOTPIOHOTO (PAKTy B €KCTEHCIOHANBHIN YaCTHHI,

® JICIyKTUBHE BUBEJCHHS (paKTy Ha OCHOBI MMPaBUJI IHTEHCIOHAJBHOT YACTHUHU.

PeanizoByBaTu 1HTEHCIOHAJIbHI MpaBWJIa MOKHA HAaBITH Yy PaMKax pesIiiHOT MOjei
JAHUX IUISIXOM IMPOrpaMyBaHHsI BiJITOBITHUX 3aINTIB.

3HaHHS MOXYTh OyTH HenmoBHUMHU. Lle o3Havae, 1m0 1151 JOBEACHHS a00 CIPOCTYBaHHS
MEBHOTO TBEP/KEHHS MOXE He BuUcTayaTu iH(opmarii. Y OaraTbox cHcTeMax JIOTIYHOTO
BUBEJICHHS TPHUIHATO MOCTYJAT 3aMKHEHOCTiI CBiTy: Ha 3amMUT MPO ICTUHHICTH JIEIKOTO
TBEPKCHHS CHCTEMa BIAMOBIAa€ "Tak" TOM1 1 TUIBKH TOJI, KOJIM HOT0 MOXHA JIOBECTH; SIKIIO K
JIOBECTH HEMOXJIMBO, cucTeMa BianoBigae "Hi". BomHowac "memoorcnueo oosecmu uepes
Hecmauy ingopmayii” 1 "0oeedeno, wjo Hi" — 11€ 30BCIM HE T€ caMe. 3 OIUISIAy Ha 1ie O0akaHo,
o0 eKCIIepTHA CUCTEMA 3aMUTYBajla y KOpUCTyBada Mpo akTH, SKUX HE BUCTAYAE.

3HaHHS MOXYTh OyTH HenocToBipHMMHM. Hampukmam, Ha BUTOTOBICHHS TPOTYKITI
MOXYTh BIUIMBATH BHITAJIKOBI YUHHHUKH (00’ €KTHBHA HEBH3HAUCHICTH) a00 €KCIepT Moxke OyTu
HE 30BCIM YIIEBHEHHUM Y JAESIKOMY (PaKTi yu IpaBuil (Cy0’€KTUBHA HEBU3HAYEHICTH).

HenaniiiHicTh 3HaHB 1 HEIOCTOBIPHICTh HasIBHUX (DaKTiB 00OB’SI3KOBO MOBHUHHI BPaXOBY-
BaTHCS B TPOIECI JIOTTYHUX MOOYI0B. 3BUYAHO, MOKHA OyJi0 O MpOCTO Bimkumatu (hakTH Ta
IpaBujIa BUBEICHHS, sIKI BUKJIMKAIOTh CYMHIB, alie IOBEJOCs O BIIMOBUTHUCSA BiJ IIIHHO1 1H(OP-
Maitii. Kpim Toro, B €KCIIepTHUX CHCTEMax 4acToO JIOBOJAUTHCS MATH CHPaBY 3 HETOYHO BHU3HAYE-

~non

HUMM TIOHATTIMH, TAKUMH, K "eeauxutt”, "manenvkuit" Tommo.

3.5. 3B’s13kM Mik iHpopMaLiiiHUMH OAUHULIAMH

VY 6a3i 3HaHb MOXKYTb 30€piraTucs BiIOMOCTI IPO Pi3HI 00’ €KTH, TOHATTS, IPOLECH 1 T. 1.,
TOOTO BIATIOBIIHI OIKMCH, K1 Ha3UBAIOTHCS iH(hopMANiHHUMHU OTUHUISIMH.
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Onuc,; axuu ymeopioc IHOpMauiiny 0OUHUUIO, DO32NA0AEMbCA K 0esaKa aOCmpaxKyisi
PeanvHoi CymHocmi, Wo iCHY€E 8 OIUCHOMY CGImi.

Ile o3Havae mo maHa abCTpakilisi OMUCYE TEBHI PUCH pealibHOI cyTHOCTI. bakano, mo6
abCTpakKIlis onrcyBajia HAWBAKIIUBIIII 3 HUX.

VY peanmbHOMY CBITI BCE TICHO B3a€MOIIOB’s3aHE. BiamoBifgHi 3B’A3KM MOBWHHI 3HAWTH
anekBaTHe BimoOpakeHHsa B b3. IcHye Benmuka rpyma 3B’s3KiB, 32 JOMOMOIOIO SIKMX MOXHA
ONHUCYBaTU MPOCTOpOBI BimHOmeHHs ("3HU3Y", "3Bepxy", "mopyd", "mix" 1 T. 1.); YacoBi
BimHomeHHs ("panime", "mizHime", "mig 4vac", "omaHodacHO" 1 T. II.), IPUYUHHO-HACIIIKOBI
BifiHOMIEHHS Tomo. Lli BITHOINEHHSA € CHIIBHUMM JJIs BCiX NMpeaMEeTHUX oOmiacteit. Jloriuni
CUCTEMH, 1110 TPYHTYIOTHCS HAa LIUX BIAHOIIEHHSAX, HA3UBAIOTHCS MCEeBAO(MIZMYHMMU JOTiKAMMU.
Bukopucranns rnceBao¢gi3uIHUX JIOTIK (Tak camo, K 1 OLIbII 3arajlbHUX MPEIUKaTIB, TAKUX, K
y3arajpHECHHS Ta arperaiis) J1a€ MOXKJIMBICTb 1HTEICKTyaIbHIM CUCTEMI MOIMIOBHIOBATH MEPBUHHI
OTIHCH.

Tak, sKmO iHTENEKTyaJbHa cHUcTeMa chopuiimMae TekcT: "Y 1985 pomi mouamacs
nepebynoBa. Y 1991 porui Oyna mporosoiieHa He3aJdekKHICTh YKpaiHu', BpaxyBaHHS 4aCOBUX
BJIACTUBOCTEH, 1[0 BU3HAYAETHCS YACOBOIO JIOTIKOIO, JA€ 3MOTY BIAMOBIJATH Ha 3alUTAHHS
tuny: "Illo Oyio panimie: moyaTok nepedya0BH U YU MIPOTOJIONIEHHS HE3aIEKHOCTI YKpaiHu?"

OCHOBHUMH 3B’A3KaMH MIX 1HQOPMaUIMHUMHU OJUHUISIMU € y3araJbHEHHSl Ta arpera-
misl.

Arperaimisi 103BoJisie 3amaBaTH OylnoBYy o00’ekTa Ta HOro ckianoBux. Hampukian,
arperarfisi lac 3MOTy BU3HAYUTH B 0a31 3HaHb ayJAUTOPItO SIK 00’ €KT, 1110 Ma€ BiKHA, ABEP1 1 T. .
Bikna, B cBOI0 uepry, TeX MOKHA PO3IJIAJATH SK arperoBaHuil 00’€KT: BOHU MalOTh PYYKH,
pamu 1 T. n. [Hake kaxyuu, BiHOIIEHHS "Mae", sike onmucye arperaiito, o3Havae, 110 IeBHUN
00’€KT MICTHTh y CBOEMY CKJIQJi ACAKHM 1HIIWKA 00 ’€KT. 3a UM BIAHOIICHHSIM 3aKpiMuiIacs
criemianbHa Ha3Ba Has_Part. Ilo cyTi, 11e BigHOMIEeHHS "1iJIe — JYacTuHA'.

Takum came YUHOM BBECTH i 3BOpoTHE BigHomieHHs ("€ vacmunor”, adbo Is_Part).

Y3araabHeHHs (BigHomeHHs "€") 3amae iepapxil0 KiaciB (eK3eMIuIsp — KJjac —
HaakJac). Tak, MoxHa roBoputH, o 00’exT Bacsa IlerpoB Hanexutb n0 kinacy CTyAeHT.
BianosinHo iH(popmainiiiHa oauHMI, sika onucye Bacio IlerpoBa, moxke OyTu omucaHa Ha
OCHOBI OuIbIl 3arayibHOi 1H(MOpMamiitHoT oauHull CTyAeHT (TOYHIIIE, BOHA 3aJA€ThCS 5K
ex3eMIuLsip iHpopMauiitHoi oguHuLl Ctynent). Kinac CtyaeHT, y CBOKO Uepry, € niokiacom TAIY
Jronuna 1 1. . Haakmnac 06’eanye atpudyTu, abo 03HAKH, CIIBHI JIJIs1 HOTO MiAKIACiB; MIAKIACH
MOXXYTh YCTIQJIKOBYBATH Tl UM 1HIII BIACTUBOCTI HAJKJIACIB.

I3 BigHOmIEHHAM "€" TIOB’sI3aHUI OJMH 3 OCHOBHMX BIJIOMHUX MEXaHI3MIB JIOTIYHOTO BHU-
BCJICHHS — MEXaHI3M BHBEJAEHHS 32 yCNaAKYBaHHsIM (1HIIIa Ha3Ba — BHUBEJCHHS 3a HACJITY-
BaHHsIM). CyTh IIbOTO MEXaHI3My MOXHa C(POPMYITIOBATH TaK: AKIIO JESIKA YMOBA BUKOHYETHCS
JUTSL BChOTO KJIacy, TO BOHA BUKOHYETHCS 1 JUIsl KOXKHOTO TPEJICTABHHUKA I[HOTO KJIACy, a TaKOXK
JUTSL BCIX TIAKJIACIB IbOTO KJacy (SIKIIO 1HINE HE 3a/JlaH0 SBHUM YHMHOM). [HaKIme Kaxyuu,
eK3eMIUISIPH  YCHAJKOBYIOTh BJIACTUBOCTI KJIAciB, MIAKJIACH YCHAJAKOBYIOTH BIIACTUBOCTI
HaJIKJIACIB.

B ycix cumcremax kepyBaHHS Oa3aMH 3HaHb TOBMHHaA OyTH 3a0e3leucHa HajIe)KHa
HiATpUMKa ycraakyBaHHs. Po3risHemo npukiad [8]. YV 6a3i 3HaHb MICTUTBCS Taka iHpOpMaIIist:

Yei nmaxu nimarome.
Jlacmisxka € nmaxom.
FOxkxko € nacmisxoro.
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Maemo 3araneuuii knac "Ilmaxu”, fioro nigkiaac "Jlacmisxku" ta 00’ ekt "FOxKko", KU €
ex3eMIusipoM knacy "Jlacmieka". Ha miacraBi nuMx 3HaHb OyAb-sIKa CHUCTEMa, L0 MIATPUMYE
yCHaJKyBaHHS, TOBUHHA 3pOOWTH BUCHOBKH, 10 fOKKO € nmaxom,; 6cCi 1acmiéku 1imaiomo,
FOxko meorc nimace.

Hacnpasni, 3amicTh €IuHOrO BigHOLICHHS "€" HEOOXIAHO PO3IJSAATH LITY CHUCTEMY
CIIOPITHEHUX, aJI€ HE 1ICHTUYHUX BiTHOIICHB. [HAKIIIE JIETKO MIPUITYCTUTHUCS JOTIYHUX TTOMHUJIOK,
MOII0OHUX JI0 TAKUX:

FOxxo € nacmiskoro.

Jlacmiska € 6u0oOM, AKUI BUBYAEMbCSL HAMYPALICIMAMU.

OT1xe, FOKKO € 8U0OM, AKUL BUBYAEMBCS HAMYPATICMAMU.

Crit po3rJISTHYTH TaKi BITHOIIICHHS

e "kyac — miakJac', ske € BIIHOUICHHSM YaCTKOBOTO MOPSJKY (3BHYalHO cTpororo). s
IILOTO BiTHOIICHHS BUKOHYETHCS BJIACTUBICTh TPAH3UTHBHOCTI;

e "exsemImuigp — KJjac". Ex3eMIUIsIpH yCIagKOBYIOTh BJIACTHBOCTI CBOIiX KJAcCiB, aj€ came
BIIHOIIICHHS "€K3eMIUISIp — KJ1ac" He € TPaH3UTUBHUM.

"JlacTiBka" € ek3eMIUIsipoM Kiacy "Buuu, siki BUBUalOThCs Harypaiictamu' ', a "HOkko" €
exzemIuLsipoM kiacy "JlactiBka", ane "HOkko" y )KoHOMY pasi HE € eK3eMILIIpoM Kitacy "Buou,
sxi "Bumy, sxi BuBuaroThes Hatypanictamu” ("FOkko" B3araji He € BUJIOM).

Takox HEOOXIHO YITKO PO3PI3HATH MOHATTS "kjaac" 1 '"MHo:xkuHA', '"Hajie:KHiCTH 10
Kjaacy'" ta "HajexHicTb 10 MHOkMHH". Kiac 00’e€Hye OJHOTHUITHI €JIEMEHTH, MHOXKHUHA —
HEO0OOB’sI3K0BO. BinHOIIEHHS "eleMEeHT — MHOXKHHA" TaKoX He € TpaH3uTuBHUM. CKiajHi
CUCTEMU MOXKYTh OyTH OIKCaHI y BHIJISJl NEBHOI KAaHOHIYHOI (OpMH, sIKa SBISIE COOOIO
KOMITO3HUIIIIO ABOX l€papxiii — iepapxii kiaciB Ta iepapxii 00’ ekTiB.

Iepapxiss kJaciB 3a1aeTbCsd  BIJHOIICHHSM y3aealibHeHHs, i€papXifd 00’€KTiB —
BIOHOWEHHAM azpe2ayii.

JiiicHo, 3 ogHOro OOKy, Taki 00’€kTH, K "pyuku", "pamu'Ta i1HII, YTBOPIOIOTH HOBUU
00’ekt — "BikHO". "BikHa", "nBepi" TomoO — e 00’€KTH, SIKI YTBOPIOIOTH I1I€ OAMH HOBHUI
00’exT: "ayauTopito". TakumM YMHOM, MOKHA PO3TJISIIATH TIEBHY 1€papxit0 00’ €KTiB. 3 1HIIOTO K
00Ky, BCi 11l 00’€KTH € €K3eMIUISIpaMH CBOIX KJ1aciB. Tak, KOHKpETHE BIKHO HAJIEKUThH JO KIacy
"Bikna", xiac "Bikna" € miakmacom kiacy "Jlepes’siHi Bupoou" 1 T. 1.

Bignomenns "kimac — migkiac" € XapaKTepHHM IS 1€papxii KiIaciB, BiIHOIICHHS
"eeMeHT — MHOXHMHA" Ta "MJAMHOXKMHA — MHOXHWHA" — /0 i€epapXii 00 €KTIB, a BITHOIICHHS
"exk3eMIUIsIp — KJac" 00’eiHye 0OuIBI 1€papxii.

3.6. [Ipobiema BUHSITKIB

3 ycmaakyBaHHSIM TIOB’si3aHa JTy>Ke cepiio3Ha mpolsiema — mnpodjeMa BHHATKIB. Bona
[oJisira€ B TOMY, IIO JAESKl MIJKIACH MOXYTh HE YCHaJKOBYBATH Ti YW IHII BJIACTUBOCTI
HaJKIaciB. [HakmIe KaKyuu, XapakTepHI PUCH KJIaCy yCIaJKOBYIOTHCS BCiMa MOro mijKiacamu,
KPiM JeSKuX.

Hexait Bimomo, 1o iimaroms 6ci nmaxu, Kpim niHeginié (1ICHYIOTh JEsKi 1HII BUIH MTAXIB,
SK1 HE JITal0Th, aje IJIs HaIluX IUICH 116 HE Ma€ CYyTTEBOTO 3HAYCHH:). AKOU 11e TBEpHKCHHS
BiJIpa3y notpanuio 10 b3 came B TakoMy BUIJIsil, OCOOIMBUX MPOOJIEM HE BUHUKANIO O (xoua i
B LIbOMY BUIAAKY cJiiJl OyJjio O nmepeadaynuTi HaJeKHY OOpOOKY BUHSITKIB).

Age, six OyJI0 3a3HAYEHO paHillle, EKCIEPT HE 3aBKIU MOKe CPOPMYIIIOBATH CBOI 3HAHHS B
SBHOMY BUIJIsIA1. 30KpeMa, BIH MOXKE HE 3HATH a00 HE MaM’sITaTH BCIX BUHATKIB. ToMy BiH MOXe
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CHoyaTKy BKIIOUYMTH 10 B3 TBepmkeHHS mpo Te, O 8ci nmaxu aimaioms, a MOTIM IPUTaaaTy,
IO niHegiHu He nimatoms, 1 noaatu ue 10 b3. Y pesynbrati Mu Morau 6 orpumatu b3, moaiony
J10 TaKoi:

Yei nmaxu nimarome.
Jlacmisxa € nmaxom.
FOxxko € nacmiskoro.
Iline6in € nmaxom.
Ilinesinu ne nimarome.
baxc € ninesinom.

AxOu Tpu ocTaHHI TBEPH)KCHHS He OYyJM BKIIOYEHI 70 0a3u 3HaHb, CUCTEMI IPOCTO
niina 6 XMOHOTro BUCHOBKY, IO bakxc nimae. Ane BKIIOYEHHS JaHUX BioMOCTed 10 0a3u
3HaHb 1€ OUTbIIE YCKIAIHIOE cuTyaliio. CHcTeMa 3HAHB CTA€ CYNePewWINnBOI: 3 OJJHOTO OOKY,
cucTeMa IMOBMHHA JINTH BUCHOBKY, 10 bakc mitae, a 3 iHmoro — mo bakc He mitae. Y ganomy
pasi KaKXyTh PO BTPATy MOHOTOHHOCTI JICTyKTUBHOI crcteMu [8].

Cucmema 0eOyKmMUGHO20 6UBCOCHHA HA3UBACLCA MOHOMOHHOIO, SKWO OJisl Hei 8UKO-
HYEMbCS MAKA SLACMUBICIMb. AKWO 3 Habopy meepoxcens (Ui, ..., On) suniusac meepoxcenns V,
mo V sunausac i 3 nabopy meepodicens (Qa, ..., On, I).

[Hakme kaxxy4yu, B MOHOTOHHIN CHCTEMI J10AaBaHHS HOBUX (DAaKTIB 1 MPABUJ HE BIUIMBAE
Ha ICTUHHICTh BUCHOBKIB, IK1 MOTJIM OyTH OTpUMaHi 0€3 HHX.

Jis BUpIIIEHHS TPOOJIEMU BUHATKIB 4aCTO BUKOPUCTOBYIOTh HACTYITHE IIPABUIIO:
V pasi 8UHUKHEHHsI CYnepeyHocmell NiOKIAc YCNAaoKO8Ye BIONOGIOHY 61ACMUBICMb Jjuule 6i0
HAUOAUNCUO20 NONEPEOHUKA, MOOMO HAUOIUNCLO20 00 HbO2O 8 IEPAPXIL K1ACI8.

3.7. BaacTuBocTti Ta MojeJi 3HAHL

VY [9] chopmyboBaHi Taki 0COOIMBOCTI 3HAHB, SIKI BIIPI3HSAIOTH 1X BiJ| 3BUYAHHHUX JTaHUX:

1) BHyTpilIHS iHTEpNPETOBAHICTH: KOXXHA 1H(POPMAIlifHA OMHUIIS TTIOBHHHA MATH yHIKAJIbHE
iM’s1, 3a sikuM 1H(doOpMalliiiHa cucTeMa ii 3HaXOJAUTh, @ TAaKOX BIJIIOBIIA€ HA 3aMUTH, B SIKUX
e iM’s1 3TaJy€eThes;

2) CTPYKTYPOBAHICTh: 3HAHHS MMOBMHHI MAaTH THYYKY CTPYKTYpY; OJHI iH(pOpMAIIiiHI OIMHHUII
MOXYTh BKJIFOUATHCS IO CKJIaay 1HIIMX (BIIHOIICHHS THMY "dacTuHA — Iiiae", "eneMeHT —
kiac");

3) 3B’s3HicTh: B iH(OpMaIlifiHIi cHCTeMi MOBMHHA OyTH TepeadavyeHa MOXKIJIMBICTH BCTAHOB-
JICHHS PI3HUX THUIMIB 3B’ SI3KIB MK PI3HUMH 1HPOPMAIIITHUMEU OJTMHUALIIMH (IPUIMHHO-HACIIT-
KOBI, IPOCTOPOBI Ta 1H.);

4) ceMaHTHYHA METPHKA. Ha MHOXHHI 1HQOpMAIIHHUX OJMHHUIIL KOPHCHO 3aJ1aBaTH BITHO-
HICHHS, SIKI XapaKTEePU3yIOTh CUTYaIIIHY OMU3bKICTh IIUX OJUHUIIb;

5) akTHBHICTh: BHKOHAHHS TpPOrpaM B IHTEICKTyaJbHIH CHUCTEMi TOBHUHHO IHIIIFOBATHCS
NOTOYHUM CTaHOM 0a3M 3HaHb.

YacTo BHOKPEMIIIOIOTH 1HIII BJIACTUBOCTI 3HAaHb, HANPUKIA] HMIKAJbOBAHICTb, SKa
O3Hauae, 10 (popMabHO HEOTHAKOBI MOHSITTSI HACTIPaBl BijoOpaxaroThCs Ha OAHIN 1 TiM camiit
IIKaJi MOHATH, Pi3HI TOYKM SKOI BIAMOBIAAIOTH IHTEHCHMBHOCTI TOTO camoro ¢akropa. Tak,
TeMIiepaTypa MoXke OyTH BHCOKOIO a00 HU3BKOIO, 1 11€ TIOPOKYE TaKi MOHATTS, SIK "XOJIOAHO",
"rero", "rapsye" ToIo.
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Mooennio 3nanbv nazusacmvcs Pikcosana cucmema Gopmanizmie (Mousmv i npasun),
8I0NOGIOHO 00 AKUX [HMENEeKMYAIbHA CUCMeMa NO0d€ 3HAHHA 8 CBOIl nam 'sami ma 30iUCHIOE
onepayii Hao HUMU.

Moneni 3a1aHHs 3HaHb HEOOX1JTHI:

® ISl CTBOPEHHS CITCIIaJIbHUX MOB OIKCIB 3HAHD 1 MAHIMMYJIIOBAHHS HUMU;
e 7151 (popMarizallii mporueayp 31CTaBICHHS HOBUX 3HAHb 3 YK€ ICHYIOUHUMU;
e 7151 (hopMasizallii MexaHi3MiB JIOTIYHOTO BUBEICHHS.

Sk yxe 3a3Havanocs pasiiie, HAHPO3BUHYTIIIMMH Ha Cy4aCHOMY €Tarli € MOJIeNl 3aJaHHs
3HaHb, Kl IPYHTYIOTbCS Ha BepOajIbHO-ACAYKTUBHIA mapaaurmi. HaiiBigjomimmmu 3 HHUX €
YOTUPH KIIACHU MOJETIEN:

CEMaHTHYH1 MEPEXKI;
bperiMoBi;

JIOT1YHI;
MPOAYKI[IHHI.

BepOanbHo-1e1yKTUBHI MOJENI 3aJaHHS 3HaHb MarOTh Oarato chnuibHUX puc, OTxe,
MO>KHA BBaYKaTH, 1110 BC1 BOHU MAIOTh €JIMHY KOHIENITYyaJIbHY OCHOB).

3.8. Heoxnopignicts 3Hanb. O0J1acTi i piBHI 3HAHB

JUist ycmimHoro 3aiMCHEHHs omepauniid 31 3HaHHSMU HEOOX1AHO BigokpemutoBatd B b3
NEBHI ()parMeHTH, SIKI HA3UBAIOTHCSA 00J1acTsAMH 3HaHb. L{i o0nacTi 3HaHb MOBUHHI OyTH BIJI-
HOCHO HE3QJIEKHUMHU MIK COOO0I0, 110 03HAYAE TAKE:

e 3MIHU B OJIHI 00JIaCTI 3HaHb HE MOBUHHI IPUBOJIUTU A0 CYTTEBUX 3MIH Y 1HIIMX 00JIACTSX;

e BUPIIICHHS CKJIAIHOI 3a7a4l MOXHA, SIK TIPABUJI0, 3BECTH JI0 MMiA3a7a4d TAKUM YHHOM, IO JJIS
BUPIIIECHHS KOXKHOI 3 I[UX Mi/13a/1a4 JOCTaTHHO 3HAHb 3 OJIHI€T 00JIACTI.

Takuii po3noJLT € BAXKIMBUM JUIsl TMOJETILEHHS MPOEKTyBaHHS 1 BUKopucTaHHs b3. 3okpema,

pi13H1 001aCT1 3HAHb MOXKYTh ITPOEKTYBATUCS HE3AJIEAKHO OJHA BiJ OJIHOI.

Buxonsuu 3 mocTaHOBKM 3ajadi MOXHa MO-pI3HOMY PO3IUISATH 3HAHHI Ha oOnacti. Tak,
JUIS eKCIIEPTHUX CHCTEM, SIKI BEAyTh JiaJior 3 KOPUCTYBaue€M MOBOIO, HAOIMKEHOIO /0
TPUPOIHOT, MOKHA BUOKPEMUTH TaKi 00JIacTi 3HaHb [ /]:
® [peaMeTHA 00J1aCTh, KA MICTUTh 3HaHHS MPO KOHKPETHY MPEAMET, Taly3b, B SKii MpaItoe

eKCIIepTHA CUCTEMA,

e 00JacTh MOBH, SIKa MICTUTh 3HAHHS PO MOBY, SIKOIO BEJICTHCS J1aJI0T;

e 00J1aCTh CUCTEMM, KA MICTUTh 3HAHHS €KCIIEPTHOT CUCTEMU TIPO BIACHI MOXKIJIUBOCTI;

e 00JacTh KOPHCTYBa4a, sKa MICTUTh 3HaHHA MPO KopucTyBava. HasBHICTH iX 103BOJIsE Bpa-
XOBYBaTH 1HAMBIAyallbHI OCOOJIMBOCTI KOKHOTO KOpucTyBauda. Hampukiaz, MOsICHEHHS KO-
pHUCTyBayeBl MOKYTh HaJJaBaTH 3aJI€KHO BiJ PIBHS HOTO MiArOTOBJIEHOCTI,

e o0JacTh JAianory, sKka MICTUTh 3HAHHS MMPO METY AIAJNOTY, & TaKOX MPo (GOPMH Ta METOIU
fioro opraxizaiiii.

3HaHHS MOXYTh PI3HUTHCS 32 PiBHEM 3aJaHHA 1 pPiBHeM [eTajbHOCTi. 3a pIBHAMU
3aJJaHHAl PO3PI3HAIOTH 3HAHHS HYJHOBOTO PIBHS (KOHKPETHI 1 aOCTpaKTH1) 1 3HAHHS BHILUX
PIBHIB — 3HAHHS MPO 3HAHHA (MeTA3HAHHA).
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4. MEPEXKEBI TA ®PEMMOBI MOJIEJII 3HAHD

4.1. CemanTH4HI Mepe:xi

B ocHOBI MepexeBUX MOACNEH JICKUTh KOHCTPYKINiS, IO HA3WBAETHCS CEMAHTHYHOIO
MepeiKero.

[1i1 ceMaHTUYHOIO MEPEKEI0 PO3YMIETHCS MEPEkKa, B sIKIM MO€aHAH] 3B’ SI3KH PI3HUX THITIB.
CeMaHTHMYHY Mepe:xXy MOXHa HeQOpMaibHO OMHUCATH y BUIJAMl Tpada, BEpIIMHU SIKOi, 5K
MIPaBUJIO, TO3HAYAIOTh 00’ €KTH MPEIMETHOT 00J1aCTl, a TyTH BIAMOBIIAIOTH 3B’ I3KaM MK HAMH.

dopmansHO 11i Moaeni MoxkHa 3anatu y Burisiai <l, Ci, Cy, ..., Cy, I>. Tyt | — MHOXUHA
iHdopmaritaux onuaAIb, C1, Co, ..., Cy — THIHM 3B’A3KiB MK 1HOOPMAIIHHUMU OTUHUIISIMUA, [
— B1100pakeHHs, IO 3a7a€ 3B’SI3KH MK 1H(OPMaLIHHUMU OUHUIISIMH.

MepexxHi Mojeni TICHO TOB’s3aHl 3 MoAeasiMu ''CyTHicThb-3B’s130K'". Ilim cyTHICTIO
pO3yMi€ThCsl 00’€KT JOBLIBHOI pupoau. OO0’ €KT, 110 ICHY€E B peaiIbHOMY CBiTi, Ha3uBaeThes Il-
cyTHicTio. Moro npesncrapienns B 6a3i 3HaHb Ha3uBaeThcs M-cyTHicTI0. Y 6a3i 3HaHE BinoOpa-
KAIOTHCS TAKOXK 3B’SI3KU MK CYTHOCTSMHU.

Buainsiors kiaacudikyrodi Mmepexi, pyHKIIOHAJIbHI Mepexi Ta ClleHapii.

Knacugixyroui mepesici 103BOJSAIOTH 33J1aBaTH BITHOIICHHS 1€papxii MK 1HQOpMaIiiHUMU
OJIMHUIISIMHU.

DyuKyioHaNbHI Mepexci XapaKTepU3yIOThCsl HASBHICTIO (DYHKIIIOHAJIBHUX BIJHOILIEHB, SIKI
JTO3BOJISIIOTH OMUCYBATH MPOLEAYPH OOUUCIICHb OJJHUX 1H(GOPMAIIHIX OJAUHUIIH Yepe3 1HIIIL.

VY cyenapisix BAKOPUCTOBYIOTHCSI BIAHOIICHHSI TUITY ""MipUurHa-HacmiaokK", "mist", "3acid mii" Ta iH.

3anponoHoBaHO psa Gopmanizamiil ajig OpeACTaBICHHS 3HAHb y BUTJISAAI CEMaHTUYHUX
Mepex. Ictopuuno nepmioro Oyna mojens Ksiuiana.

ba3oBuUM € MOHATTS KOHUENTYAJbHOI0 00’€KTY, SKHil rpadiuHo 300paKy€eThCsl KOHLENTY-
aabHuM rpagom. Y mogaen Kyumana I1-cyTHICTh OMMCY€ETHCS KOHLIENTYaIbHUM 00’€KTOM, TIpU-
YOMY JI0 OTHCY BKJIFOYAIOTHCS KJIac, 10 IKOTO HAJIeXKUTh [1-CyTHICTh, BIACTUBOCTI CYTHOCTI Ta MO0
IpOTOTUN (MpUKIIaa). SIK MpUKIIal MOXKHA HABECTH KOHIENTYyaJIbHUH rpad 11 yaliHUKa.

Knac | O6’emua micTKicTh |
MertaneBui,
YatHuk \ BnactusicTh bapdoposuii,
3 HOCKOM

T~

[Tpuknang | MeraneBuil YalHUK

Puc. 4.1. [lpuknan KoHIIENTyaJIbHOTO Tpada

binbm 3araneHo, y BUTJIAI KOHIIENTYaJbLHOTO Ipada MOKHA MPECTABIATH Oyab-sIKYy JIO-
riu"y ¢opmyiny abo CIOBECHE BHUCIOBIIOBaHHS. Takuil KOHIENTyalbHUN Tpad MOKHA BBaKaTH
MPOCTOK0 CEMaHTUYHOIO MEPEXKElo, IO BIAMOBIAAE OAHOMY TBEpUKEHHIO. Tak, HaNpuKiIal,
BuciioBoBaHHs ""JKak Haacuwiae kHury Mapi" moxxe OyTu mpeAcTaBlieHE Y BUIJISAL Tpe-
mukara [IOCUJIKACKAK 2, MAPI 4, KHUT'A 22), a koHUuenTyajlbHU rpad MaTUME BUTIISI:
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Wak_2 \

P

Puc. 4.2. Ilpuknan npocToi ceMaHTHYHOT MEPEXKi, IO BIAMOBIAa€ OAHOMY (haKTOB1

Kuura_22

Mapi_4

[udpu nmoTpiOHI 1 TOTO, MO0 JAaTH KOXKHIM CYTHOCTI CBOE 1HIMBITyallbHE 1M f, SIKE HE
CIIBIAJA€E Hi 3 SKUMH 1HITUMHU.

[TpssMOKYTHUKH KOHIIETITYaldbHOTO rpada mpU3HAYEeH] JJI MPEJACTABICHHS apryMEHTIB, a
KoJla — JJIsl MPEJCTaBJICHHS caMHMX MpeaukariB. Kpyr 1 NpsIMOKYTHHK 3’€IHYIOThCS JYTOIO,
SKIIO BOHU € BIAMOBIAHO 1M M Ta apryMEHTOM TOT'O CaMOro MpearKara.

JI71st cripoIlieHHs BUTJISIY KOHIENITYaJIbHOTO Tpada MOXKHA HE BUJILISATH IMEHA MPETUKaTIB
y BUTJIAJII OKPEMUX KPYTiB, a TUCATH 11l IMEHA MPSIMO Ha JTyTax.

Yacmo bysae kKopuchHum npeocmasumu npeouxkam, wo 8i0nosioae 0esKill cKIaoHiu gpa3zi
NPUPOOHOI MO8U, ) 8U2iA0i KOH TOHKYII OIHApHUX npeduxkamie. Y HAIIOMYy TPHUKIAAl MpeauKaT
[TOCUJIKA(CKAK 2, MAPI 4, KHUI'A_22) MoXHa nepenucaTy y BUTIIAI1

Bignpasauk(ITocunka_ 8, Kak 2)
Otpumysau(Ilocunka 8, Mapi_4)
o(ITocunka_8, Kuura 22)
Is_a(ITocunka 8, ITocunkn).

BianoBigHuii KOHIIENTyalbHUM rpad) MaTUMeE BUTJISIL;

BianpaBHUK ak_2
OTpumysau Mapi_4
Mocunka_8
KHurn_22
Is_a
Mocunkun

Puc. 4.3. Konuenryansuuii rpa¢ y 6inapHiii ¢popmi

24



[Ipequkatn Is_a, Has_Part ta Is_Part BimirparoTh BUHSATKOBO BaXKJIMBY pOJIb Ta
03HAUAIOMb HATIEHCHICIb 0esIKOI CYMHOCMI 00 NeHO20 Muny / azpezamy.

CeMaHTH4YHA MepeKa — ye KOMNO3UYis KOHYenmyanbHux pagie, 00 €OHaHux 3a mumu
Yy THWUMU NPABUTLAMU.

bararo MeromiB JOTIYHOTO BHUBEICHHS HA CEMAaHTUYHUX MEPEKaxX IPYHTYIOThCS Ha
3B’s3Ky IS_a Ta TOHATTI HacJHiXyBaHHS, IO TICHO 3 HMM TOB’s3aHe. CyTHICTH HACTiaye
aTpuOyTH THUIy, JO SKOTO BOHA HAJICKHUTh. SIKIIO I TUITY BU3HAYEHI KOHKPETHI 3HAYEHHS
aTpuOYTIB, CYTHICTb, III0 HAJICKUTH JI0 IIbOT'O THITY, HACIIIYE 1X 32 3aMOBUYCHHSIM.

3p’m30k Part_Of mokasye BigHomieHHs ''mijie—yacruma'. Lleii 38’5130k IMOKa3ye Bij-
HOIIICHHSI MIJK €K3eMIUIIpaMu KJIacy.

Sk npuknaa po3riasHEMO pPeUeHHs, sike 3amae ¢dakT "Bci JacTiBku — nTaxu'. [{pomy peden-

HIO MOJKE€ BIJIIIOBIJIaTH TaKa CEMaHTHUYHA MepexKa:

JacTiBka [ Is_a —

Axmo mam npucBoiTy gactiBul iM’a "HOKko", TOA1 Mepexxy MOKHA PO3IIMPUTH HACTYITHHUM
YUHOM:

| HOxkko |[——Is.a——| oacriBka | Is_a | ITax |

Puc. 4.4. Inroctpamis HaclliJyBaHHS Ha CEMaHTUYHINA Mepexi

Toni 3 ceMaHTUYHOT MepeXi MOKHA BUBECTH pedeHHs: FOkko — nrax.

4.2. ®dpeiimu

®peiiMoBi Moaeni 0a3yroThCsl Ha Teopli ppeimiB, po3pobieHiit y 1975 p. M.MiHCbKHUM.

CnoBo "¢peitm" moxomuTh Big aHriidickkoro ciopa 'frame", ske mepexiamaeThCs SIK
"pamka", "kapkac". MIHCBKMI1 3alpOINOHYBAB TiNOTE3Y, 3TAHO 3 KO 3HAHHS TPYMYIOTHCS B
MOy, 1 Ha3BaB ppeiiMamu 11 Moayial. PpeliM MOKHA 1HTYITUBHO YSBJISTH cO01 SIK KapKac, Ha
SKOMY TPUMAIOThCS 3HAHHS, a00 K paMKy, Ha OCHOBI SIKOi ONMUCYIOTHCSI PI3HOMaHITHI 00’ €KTH
Ta curyarii. MIHCBKMW THCaB, IO KOJW JIIOJWHA TOTpAIIsi€ B HOBY CHUTYyaIlll0, BOHA
CHiBCTABJISIE 1[I0 CUTYAITII0 3 TUMH (peiiMamu, siki 30epiraroTbes y Hel B T1aM SITi.

Dpeiim MOIHCHA BUHAYUMU AK CMPYKMYPY OAHUX, WO NPUSHAYEHA OJisi ONUCY MUNOBUX
cumyayiti abo munoux NOHAMy.

M. Mincokuii eusHauue peim sK MIHIMATbHUL ONUC O0eAKOi CYMHOCMI, MAKUll, Wo
nooanviie CKOPOUEHHs Yb020 ONUCY NPU3BOOUNDb 00 8MPAMU Yi€i CYyMHOCMI.

Posrisitnemo, Hanpukiaj, noHATrta "CryaeHT', sike ONMUCY€TbCS BIAMOBIAHUM (PpEeriMOM.
KoxHuil cTyileHT Moke OyTH OXapaKTEepU30BAaHWUN TAaKUMH XapaKTEPUCTHUKAMHU, SIK MPI3BUIIE,
iM’s1 Ta M0-0aThKOBI, PakynbTeT, Kypc. L1 xapakTepuctuku y ppeiiMoBiii Moeni 300paky0ThCs
ciaoramu [7].

Ha ocnoBi ¢peiimy "CtyneHT" Moxke OyTH omucaHuil OyJb-SKMI KOHKPETHUM CTYJIEHT.
[leit omuc BIAOYBAa€eThCS NUIAXOM 3alOBHEHHSI CIIOTIB KOHKPETHHMMM 3HAayeHHSMU. MoxkHa
CKa3aTH, 10 eK3eMNAAPU HOHAMb YMEOPIOIOMbC 6 pe3yivmami KOHKpemusayii (peimie
NOHAMb.
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Jna ¢peiiMoBUX Mojeneill xapakTepHa i€epapxis NOHATHL. Y HamoMy Npukiaal ¢peim
"Cryaent" Haciimye crnot Bia Outbin 3aranbHOro ¢peitmy "Jlrogmua". Tomy, skiio ¢peitm
"JlroguHa" ommcaHuii, BIAMOBIAHI cioTh B omuci ¢peiimy "CTyaeHT" MOXHA HE 3aJaBaTH.
Axmo X AKICh CIOTH YK€ 3allOBHEHI KOHKPETHUMH 3HAYCHHSMH, TO IIi 3HAYCHHS MOXKYThb
yCIIaIKOBYBaTHUCS (peiiMaMu-HaIaIKaMH.

3a momomMororw (peliMiB MOXYTh OMUCYBATHCS 1 OUIBIN CkiIagHi 00’ekTH. Po3srisaemo,
HaIpUKIIaa, ONKMC ayAuTOpii Ha OCHOBI (hperimy "Ayauropis'

Opeitm AyauTopist
Crens Is a
| | | Aymuropin |
ITigyora MicTKiCcTb
| | | 20-40 |
3aiHs CTIHKA [Ipr3HayeHHs
| | | Yur. nex. |
JliBa cTiHKa Ilepenns cTiHka IIpaBa cTiHKa
®peiim JiB. CT. @peiim [lepeHpoi CTIHKH @peiim BiKHA
T Konctp. BikHa
Ilentp entp Bucora [[ D D
/ 240 cMm
1
JliBa cTopoHa JoBxuHa
[~ 750 cMm
P
IIpaBa
CTOpOHA
—
\\ j
O®penm Kiiac. Opelim aBepein @pelM I0LIKU
JOIIKA

Puc. 4.5. ®peiim ayauropii
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Ha puc. 4.5 daxtnuno 300paxkeHa Mepexa 4aCTKOBO KOHKPETHU30BaHUX (peiiMiB, OB’ s3a-
HUX MDK coboro 3B’si3koMm Has_Part. Bzarami, ¢peitmu MoxXyTh 00’€qHyBaTHCS B MEPEXKI, 1
TOMY 1X YaCTO PO3TJISIal0Th B OJHOMY KOHTEKCTI 3 CEMAaHTHYHUMU Mepekamu [1].

OnauH 1 TOW camuil MpeaMeT MOXKE OMMCYBATHCS pI3HUMH (ppeiimamu, K1 BIANOBIIAIOTH
pI3HUM yMOBaM CIIOCTEpITaHHs IbOTO MpenMera. PucH, chniipHI AJiA LUX PI3HUX (peiimis,
OmUCYIOThCSL 0a30BUM (peiliMmom. MoskHa BBaxkatH, mo (peiiMu, SKi BIANOBIIAIOTH PI3HUM
YMOBaM CIIOCTEPEKCHHS, YCIAIKOBYIOTh OCHOBHI XapaKTEpHCTUKH 0Oa3oBoro (dpeiimy.
3po3yMisio, 110 30epiraTu I NoXiaH1 (peiiMu B aM’ATi He 000B’A3KOBO.

[Ipn nomyky ¢peliMmiB, sSki HaWOUIBII MIAXOMASITh, BEJIMKE 3HAYCHHS MAalOTh MEpPEexi
noaioHocTel, BigMiHHOCTEH Ta iH. [10].

IcHy10TB pi3HI MOJIeIl 300paKeHHS 3HAHb 3a JOMOMOTror0 dpeiiMiB. dpeitM MoKe MaTH, Ha-
MIPUKIIAJ, TaKy CTPYKTYpY:

IMm’st BxkasziBauK Buznauenns 3Ha4YeHHS JlemMonu
bpeitmy HACJIIYBAHHS  THUIY JaHHUX CJIOTY
Cnor 1
Cinor 2
Cnot n

Puc. 4.6. Ctpykrypa nanux ¢ppeimy

OCHOBHI €JI€MEHTH IIi€] CTPYKTYPH:
1) Im’st ppeiimy. Lleti ineHTHdIKATOP € EAUHUM B TaHii GpeiMOBii crcTeMmi.
Koxuuit ¢ppeiim ckitamaeTses 3 JOBUIBHOTO YHCIIA CIOTIB (AEKIIbKA 3 HUX CUCTEMHI, pPellTa
— KopucTyBaya). TpaauliiiHO nepenik OCHOBHUX CUCTEMHHX CJIOTIB TaKUM:
a) cioT IS_a, 1o Bkaszye Ha ppermM-npe oK JaHOTO Pppeimy;
b) cnoT-Bka3ziBHUK (PpeiiMiB HAIIAIKIB, SKUW € CIIMCKOM BKa31BHUKIB X (PpeiimiB;
C) CJIOT Ji1 BBEACHHS IMEHI KOpUCTyBada, JaTh BH3HAYEHHS, JATH 3MIHHU, TEKCTY
KOMEHTaps;
d) 1111 cioTwu.
KosxHHi1 CJIOT B CBOIO Yepry 3a/1a€ThCsl (DIKCOBAHOKO CTPYKTYPOIO TAHUX.
2) IM’s cmoty — imeHTH(dikaTop, yHiKaabHHMI B (peiimi. Jleski iMeHa CIIOTIB MaroTh
CMUCJIOBE HaBaHTa)KEHHS:
a) IS_a(Bu3Havae TUII BiITHOIICHHS);
b) DESCENDANTS (Bka3iBHHK MPSIMOTO JI04ipHBOTO (hpeiimy);
c) DEFINED_BY (xopuctyBay, sikuii BU3Ha4ae Gppeim);
d) DEFINED_ON (nara Bu3HadeHHs Gpperimy);
e) MODIFIED_ON (nara momudikariii ¢ppeiimy );
f) COMMENT — komeHTap;
g) Has_Part, RELATIONS — cucteMHi i BUKOPHUCTOBYIOThCSI TPHU peAaryBaHHI 0a3u
3HaHb 1 KEpYBaHH1 BUBEJICHHSIM.
3) BkasiBHMKH HaCIiAyBaHHS BUKOPHUCTOBYIOTHCS TUIBKUA B (PPEHMOBUX CHUCTEMax ie€papxiy-
HOTO THUITy, IO IPYHTYIOTbCA Ha BigHOweEHHsAX "IS_a". BoHU BKa3yroTh, sIKy 1HGOpPMALIIO MPO
aTpuOyTH CJIOTIB (DpeiiMy BHUIIOTO PIBHS HACHIAYIOTH CJIOTH 3 TakUM e 1M siM B (peiimi
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HIDKYOTO PIBHA.

Tunori BKa3iBHUKU HACTITyBaHHS:

a) UNIQUE (U: ynikanpHHH) — TOKa3ye, IO KOXHHUUA (PpeiiM MOKe MAaTH CJIOTH 3
PI3HUMU 3HAYCHHSIMH,

b) SAME (S: Takwii 5xe) — BCi CIIOTH IIOBHHHI MaTH O JHAKOB1 3HAUCHHS;

c) RANGE (R: BcTaHOBJIEHHS] MEK) — 3HAYEHHS CIIOTIB HIXKYOTO PiBHS MOBHHHI OYTH B
Me)Kax, BKa3aHUX 3HAYCHHSMH CJIOTIB (hpeiimMa BEpXHBOTO PiBHS;

d) OVERRIDE (O: irHopyBaTH) — TpH BiJICYyTHOCTI BKa3iBKKM 3HAYCHHS CIIOTIB QpeiiMy
BEPXHBOTO pIBHA CTa€ 3HAYEHHSAM cJlioTa (GpeiiMy HIDKYOTO pIiBHS, aje y BHITAIKY
BHU3HAYCHHS HOBOTO 3HAUYCHHS, 3HAYCHHS CIIOTIB HIDKYOTO PiBHS BKA3yHOTHCS B SKOCTI
3HaueHb cJoTiB. O BUKOHY€E OHOYACHO (pyHKIIIT BKa3iBHUKIB U 1 S.

4) Bu3HaueHHS THUITY JaHUX — BKa3YETHCS, IO CIOT Ma€ YMCIOBE 3HAYCHHs, a00 BHUCTYIA€e
BKa31BHUKOM 1HIIIOTO (hpeimy.

5) 3nauenns cioty. Ilosme s BBEACHHS 3HAYCHHS CIIOTY. 3HAUCHHS CJIOTY ITOBHHHO
CHIBIAJAaTH 3 BKa3aHUM TUIIOM JJAHUX LBOTO CIIOTY, 1 , KPIM TOTO, NOBUHHA BUKOHYBAMUCH YMOBA
HACNIOYBAHHSL.

6) lemon. Tyt nmaetbcst BusHaueHHs AemoniB tury If _needed, if added, if removed.
Jlemorom Ha3MBAETHCA TPOIENYPA, KA AGMOMAMUYHO 3ANYCKAEMbCA NPU BUKOHAHHI 0€aKOoi
ymosu. JIeMOHU 3alyCKaloThCsl MPU 3BEPHEHHI 10 BIAMOBIAHOrO ciioTy. Hampukian, aemoH
iIf needed 3amyckaerbcsi, SKIIO B MOMEHT 3BEPHEHHS 10 CJIOTY HOro 3HAuYeHHS He OyJio
BcranoBiieHo, If added — npu migcraHoBIi 3HaueHHs B cioT, if_removed — npu cTupanHi
3HAYEHHS CIIOTY.

JleMOH MO)KHa BBa)KaTW PI3HOBHUJIOM HPUEOHAHOI npoyeoypu, sIKi TaKOK MOKHA BKJIIOYATH
no omucy ¢peimis. I[lpuennana mpoueaypa 3almycKaeTbes 3a MOBIJOMIICHHSM, MEPEIaHUM 3
1HIIoro (ppeiimy.
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5. JIOI'TYHI MOAEJIIL. JIOI'TYHHE ITPOI'PAMYBAHHA

5.1. Jloriuna MmoaeJb 3HAHb

Jloriuna moaenb 3aJlaHHs 3HAHb 0a3yeThbcs Ha (popMasizMax JIOT1KH MPEAUKATIB TIEPIIOro
nopssiky. [I03UTUBHOIO XapaKTEPUCTUKOIO JIOTITYHUX MOJENIeH € OJHO3HAYHICTh TEOPETUYHOTO
OOTpYHTYBaHHS 1 MOXKJIMBICTh peajizalii cucreMu (opMaabHO TOYUHUX BH3HAYCHb 1 BUCHOBKIB;
HEJI0JIK — (OpMalbHUN MPOLETYPHUM CTUIHL MUCIEHHS. JII0/ChKa JIOTiKa — II€ 1HTEJEKTY-
aJIbHA MOJIEJTh 3 HEYITKOIO CTPYKTYPOIO. B 11bOMy mossirae ii BiAMIHHICTB BiJl CTPOTOT JIOTIKH.

JloriyHOIO MOJEUTI0 HAa3WBA€ThCA (GoOpMallbHA CHUCTEMa, IO 3aJa€ThCA YETBIPKOIO
<T,P,A B> [1]. Tyr T — e MHOXHHa 0a30BHX EJICMEHTIB, P — MHOXWHA CUHTaKCUIHHUX
npaBuiI; A — MHOXHWHA akcioM, B — MHOKMHA MpaBWJT BUBEICHHS.

5.2. OcHoBHi nousTTs MmoBHM IlpoJior

[Iposor € MoBOIO JIOTiYHOr0 mporpamyBaHHs. [lapagurma JOriYHOro mporpamyBaHHS
o3Havae [2], MO 014 8UKOHAHHA NPOSPAM BUKOPUCIMOBYEMbCL MEXAHI3M 008e0eHHs MeopeM,
SAKUWA J03BOJISIE 3’SICYBaTH, YU MICTATHCS CYNEPEUHOCTI y JIEIKOMY HAOOp1 JOTTYHUX (HOPMYIL
Cama mporpama po3risigaeThesl sIK HAOIp JOTIYHUX (POPMYJT pa3oM 3 TEOPEMOIO, KA MOBUHHA
OyTHU JI0BEJICHA.

[Iponor — 11e MOBa mporpamMyBaHHsI, NPUHaAUeHa OJisi 0OPOOKU CUMBONbHOI HEYUCTIO801
ingpopmayii. Ocobmuo nodpe [Iponor npructocoBanuii sl BUPIIICHHS 3aBJaHb, B AKUX (iry-
PYIOTh 00’ €KTH 1 3B’SI3KM MiXK HUMH [6].

[IporpamyBanHus Ha MoBi [IpoJior BKIIFOYa€e HACTYIHI €TaIlu:

® ONUC gpaxmis PO 00’ €KTU Ta BITHOMICHHS MK HUMHU;
® BHU3HAYCHHS 1pasu PO 00’ €KTH Ta BIAHOMICHHS MK HUMU;
e (opmymroBaHHS numars (3aMUTIB) TPO 00’ €EKTU TA BIAHOIICHHS MK HUMU;

5.2.1. ®akTu

[Tpunyctumo, notpi6HO nmoBimomMuT cuctemi [Iponor dakr: "xoHy nmomodaeTscst Mepi". Lleit
(dbakT MICTUTh JBa 00’€KTa Ta BIIHOIIEHHS "Moao0aeThes". Y MoBi [Iposior BUKOPHUCTOBYETHCS
HacTymnHa popMa 3anucy (axTiB:

likes (john, mary).

[ToTpiOHO HOTpUMYBATUCS HACTYITHUX MTPaBUIL:

IMeHa ycix BIAHOIIEHB Ta 00’ €KTIB MalOTh MOYMHATHCS 3 Maioi jJiTepu. CrioyaTKy 3amucy€eThCs
iM’s1 BigHOIIEeHHS. [I0TIM y Ty*Kax yepe3 KoMy 3alUCYIOThCSl IMEHA 00’ €KTIB.

Koxuuit (hakT Mae 3aBepuryBaTucs Kpamkoro.

[Topsimok iMeH 00’ €KTIB Biirpae 3Ha4eHHS.
Posrisitnemo Hactynmuuii HaOip GaxTiB:
likes (john, mary
likes (john, fish
likes (mary, book

likes (john, book
valuable (gold) .

sJohn likes mary

) .
) .
) .
) .

29



female (Jjane) .

owns (john, gold).

father (john, mary).
gives (john, book, mary).

KoHuii pa3 BUKOpUCTAaHHS JESKOTO IMEHI Ma€ Ha yBa3l JACSKUAN 1HAWBITyaTbHUNA 00’ €KT,
KU Ma€ IHTEPIPETYBATUCS OJTHAKOBO Y BCii 0a3l 3HaHb.

IM’st BimHOIIEHHS, SIKE PO3TAIIOBYETHCS TEpPEa AYKKaMH, HA3MBAETHbCS TNPETUKATOM, a
KUIBKICTh HOTO apTyMEHTIB — MICHICTIO (apHICTIO) MpeauKaTa.

CykynHicTb akTiB y [Iposo3i Ha3UBaeTHCS 6A3010 OaHUX.

5.2.2. 3anutu

[Ticns Bu3HAueHHS CYKymHOCTI (pakTiB MOXHa 3BepTaTucs 1o cucremu llpomor 3
NUTAHHSIMH TIPO 33/aHi BigHomeHHs. L{i muTaHHs 3amUCyIOThCS Tak camo, siK (pakTH, ajie mepen
HUMH CTaBUTHLCA cHelllaJibHui 3HaK "7—".

Pozrnsinemo nutanHs

?— likes (mary, book).

CeHc 3amuTaHHs TOJIATae y MEpeBipil Toro, yu Mae Mepi 3aaHy KOHKPETHY KHUTY (MU HE
3aMUTYEMO, YA MA€ BOHA yC1 KHUTH, YU SIKI-HEOYIb KHUTH).

Cucrtema [lposor cnpuiivae 3anumu 5K yini, aKi NOmpibHO docsaemu.

3Beprands g0 I[lposmory 13 3amuToMm iHINIIOE MPOUEAYpPY MOLIYyKYy Yy 0a3i JNaHux,
3aBaHTaXEHUX Momepeanbo y cucremy. Cucrtema Ilpostor mykae B 6a3i 1aHuX (pakTu, 31CTaBHI 3
daxTom y nutanHi. /[Ba daxTu 3ictaBHi (a00 BIAMOBIIAIOTH OJIMH THIIOMY), SIKIIIO 1X MPEAUKATH
OJIHAKOB1 Ta X BIAMOBIJHI apryMEHTH CIIBHAJA0Th. Y pa3l YCHIXy MOBEPTAETHCS 3HAYCHHSA
Yes.

5.2.3. 3miHHi

CxutajiHiiI 3anuTH MOYKHA OTPUMATH BUKOPHUCTOBYIOUM 3MiHHI. JIJIsi 3HAXO/KEHHSI yChOTO, 110
nonobaeThes Jxony, MoxkHa copmymoBatu nutanus "llonobaersbes Jxony X?" Ile nutanHs
3anucyroThbes y [Iponosi Tak:

?7—likes (john, X).

[{e nuTanHs 1HTEpOpeTyeThCs K "[cHYe m10-HEOYAb, 110 Mo100aeThes Jxony?".

Jns mo3HayeHHss 3MIHHMX Yy [Ipono3i BHKOPUCTOBYIOTHCS —1A€HTU(IKATOPH, Kl
MOYMHAIOTHCS 13 BEJTUKOI JIITEPH.

VY npoueci nomyky ¢aktu y b/ nmepernisnaroTbes MOCTIAOBHO Y MOPSAJKY iX BBEICHHS.

Ilpu yvomy HeKOHKpemu306aHa 3MIHHA 668ANCAEMbCS 3ICMABHON 3 0)YO0b-AKUM aAPSYMEHMOM
npeouxama, po3mMAawlo8anum y 6i0noGioHil no3uyii. Y TpoIeci TMOIIYKY 3HAX00AmMbCs YCi
3Hauenusn X, aKi 0o3eongioms docsiemu memy. 1icis 3HAXOHKEHHS 31CTaBHOTO (hakTy 3MiHHA X
KOHKPETHU3Y€EThCA 1 B 0a3l JaHWUX CHEIllalbHUM MapKepOM TO3HAYAETHCS MICIE, y SIKOMY
BiIOysiocst criBcTaBieHHs. lle poOuTbes nist Toro, MO0 MaTh MOXJIHMBICTH 3HANTH HACTYITHI
3Ha4YCHHS X, SIKI MOXXYTh TPHUBECTH JI0 3a/J0BOJICHHS MeTH. JIekcnuHa 00iacTh BU3HAYCHHS
3MIHHOI — OJTHE PEUYCHHS.

kim0 3HAaYEHHS NESIKWX 3MIHHUX HE BUKOPHUCTOBYETHCS y TpOrpami, TO 3aMICTh HHX
MO>KHA BUKOPUCTOBYBATH aHOHIMHI 3M1HHI, SIK1 3aMIUCYIOTHCA SIK CUMBOJI M1 IKPECIIOBAHHS:
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gives (john, , mary).

Kosxxuuii pa3 npu nosiBi CUMBOJTY IT1IKPECIIOBAHHS BiH MIO3HAYA€ HOBY aHOHIMHY 3MIHHY.
[TutanHs A0 cucTeMH MOXKE MICTHTH KuUlbka wijeil. J[ns Toro mo0 mepeBipuTH, 4H
nono6atoTbes [[xon Ta Mepi onuH 0THOMY, Tpeba 3pOOUTH 3aIuT

likes (john, mary), likes(mary, john).

Axwmo yini 8i0okpemaeni Komoio, TO BBAXKAETHCA, IO MEPE CHUCTEMOIO CTaBUThCS
3aBIaHHS JOCATTU KOH TOHKYIIO yinell, TPUUOMY 3aIlUT OMpallbOBYEThHCS 3J1iBa HampaBo. KoxHa
1iJIb Ma€ CBil MapKep, sKi Jal0Th 3MOTY 3AiiicHoBaTH backtracking (mornyk 3 moBepHEHHSIM).

SKI110 11111 B1IOKPEMITIOIOTHCS IBOKPAIKOIO, TO CUCTEMa IIyKA€E U3 FOHKIIIIO HIJICH.

5.2.4. Bu3HaueHHs BilHOLIEHb 32 IONIOMOT 00 NPaBUJI

VY Ilpomo3i ayist Toro, mo0 BKa3aTH, IO ESKl BITHOIICHHS BU3HAYATHLCS HA OCHOBI 1HIINX
BiJTHOIIIEHB, BUKOPHCTOBYIOThCS TpaBuia. [IpaBuno — 1ie aesike meepocenns npo ob ’exkmu ma
npo 36’a3ku midc Humu. MK (akTamu Ta NpaBWIAMH ICHY€ Ba)KJIMBa BIIMIHHICTh. DakTu €
JIOTIYHUMHU TBEPUKEHHSIMHU, fAKI € O€3yMOBHO ICTUHHUMHU. 3 I1HIIOTO OOKYy MpaBWiia —
TBEPJHKEHHS, SIK1 € BIDHUMU MTPU BUKOHAHHI JIESKUX YMOB.

VY Tlpono3i npaBuiia CKIAAal0OThCA 13 BUCHOBKY (3aroJioBKy a0o ToJioBH) Ta Tiia (YMOBH),
K1 BIJIOKPEMITIOIOTBCS 32 JOMOMOTOI0 CUMBONY :(—. CUMBON ’:— 4HTa€ThCs sKkwo. Tino
CKJIQJIA€EThCSl 13 CIHMCKY IIIJIeH, BIJOKPEMJICHMX KOMaMH, SIKI PpO3IJISIAIOTHCA SK 3HAKU
KOH TOHKIIi. DaKTH Ta MpaBuWIIa, K1 33J]al0Th MPEIUKAT, HA3UBAIOTHCS MEEPOHCEHHAMU.

[TpunyctrMo, MU X04eMO chOPMYITFOBATH TBEPKEHHS PO Te, 1m0 J[»OoHY mo100ar0ThCs
yC1 KIHKH.

likes (john, X) :- female (X).

KoxHe BXOMKE€HHS 3MIHHOI y MpPaBWIO MO3HA4Ya€ OJIMH 1 TOM camui 00’ekT. Ilpu
dbopmyIIIOBaHHI MTPaBUJI MOKHA BUKOPUCTOBYBATH KOH FOHKIIIIO UM JIM3 IOHKIIIIO (DAKTIB 1HIIUX
npaBul.

likes (john, X) :- female(X), young(X).
likes (john, X) :- female (X); food(X).

ITpuknan. Posrasinemo mnpaBuio: "JlroaumHa MoOKe BKpPACTH TMPEAMET, SKIIO IS JIFOJIMHA
3JI0JI1H, 11 MOI00a€THCS 1IeH MPEIMET Ta MPEAMET € MIHHUM".

canSteal (Person, Object):- thief (Person),
likes (Person, Object), valuable (Object).
®pa3zu [Iponora BiTHOCATHCS 10 TPhOX KaTeropiii: paxtu, mpaswmia Ta nuTaHHs. DakTu —

1€ IPaBWJIa 3 MOPOKHIM TUIOM, MUTaHHS — MpaBuia 0e3 roJIOBH.

5.2.5. PexypcuBHi npaBuia

PosrnsHemo nBOMicHUN TmpeaukaT hasPart sl ONKMCY BIAHOIICHHS —arperarii
(mo3Ha4eHHs TOTO (PaKTy, MO CKIAJOBOI YACTUHOIO MEPIIOTO apTyMEHTY € IPYyTUi apTryMeHT).
OmnwuieMo 3a J0NOMOT00 BOTO MPEANKATy HACTYIHI (DaKkTH:

hasPart (car, wheel).

hasPart (car, engine).
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hasPart (bike, wheel).

hasPart (car, door).

hasPart (bike, engine).

(
(

hasPart (door, handle).
(

hasPart (window, glass).
(

hasPart (door, glass).

Toai Mo)KHA BU3HAYUTH BiIHOIIEHHs CONtaiNS [JIst epeBipKy HAJICKHOCTI 00’ €KTIB J10
CKJIaJly 1HIIUX 00’ €KTIB:

contains (Aggregate, Detail) :- hasPart (Aggregate, Detail).
contains (Aggregate, Detail) :- hasPart (Aggregate, Part),
contains (Part, Detail).

3aBaaHHA 1Ig caMoCTiiiHOI podoTu. Hanvicatu npaBuia st

1) JIBomicHOro BifHOIIEHHS inSameAggregate (X, Y) (X Ta Y BXOAATH JI0 CKIIATY
TOTO CaMOT'0 arperary).

2) OnHomicHoro BigHomeHHs inDifferentAggregate (X) (X BXOAUTh 0 CKIIaLy
PI3HUX arperariB).

5.3. O6’extu aanux y IpoJosi

3 TOYKH 30py CHHTAKCUCY yci 00’ekTH naHux y [Iponosi € Tepmamu [6]. O0’ekTr naHUX
HNOJUIAIOTECS Ha npocmi 06 ‘ekmu 1a cmpykmypu. [Ipocmi 06 ’ekmu TUIATbCS HA KOHCMAHMU Ta
sminui. Koncmanmu 6yBarOTh IBOX THITIB: amomMu Ta YUCid.

CtpykTrypa — 11e €IUHUM 00 €KT, SIKMM CKJIaIa€ThCs 13 CYKYIMHOCTI 1HIIUX 00 €KTIB, SKi
HA3WBAIOTbCS KOMMOHEHTaMH. [[1s1 3’€HaHHS KOMIIOHEHTIB CTPYKTYPU BHUKOPHUCTOBYIOTHCS

¢yukmopu.
[Tpuknan onmMcaHHs CTPYKTYP:

likes (mary, book(’White fang’, ’Jack London’)).

segment (point (2,3), point(5,6)).
segment (point (2,3), point(l,1)).
segment (point (1,6), point(l,1)).
segment (point (1,1), p01nt(5 6)) .
vertical(segment(p01nt(x, ), point (X, ))).

3aBaaHHsA 115 caMocTiiiHoi poooTu. HanucaTtu npaBuia s
1) BiAHOIIECHHS MEPIECHINKYIAPHOCTI JBOX BiIPI3KiB;
2) TepeBIPKH HAJICKHOCTI TPUKYTHHKA JO OJHOTO 13 HACTYIHHUX THIB MPAMOKYTHI,
TOCTPOKYTHI, TYIOKYTHI.
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5.4. OcHoBHi onepauii IIposory

5.4.1. PiBHicTE i BCTAHOBJICHHS BiANNOBIXHOCTI

n_n

VY IIpoJ1031 BUBHAUYCHUH MPEIUKAT PIBHICTh
TEpMIB. Y BHUIIAJIKy Y3TOJKEHHS 13 0a3010 JaHUX LT

?— X =Y.

, SIKHAM BHKOPHUCTOBYETHCA I Y3TOIKCHHA

[Tposor poOuth crpoOy 3poOMTH 3icTaBiCHHS (BCTAHOBUTH BiAmoBiAHiCTH MK X Ta Y).

[{imr0oBE TBEpKEHHS BBAXKATHCS TOBEJCHUM, SKIIO TaKa BIAMOBIMHICTH icHYE. [Ipn y3romkenHi

3 6a3o10 manux muted Burasgy X = Y, ne X ta Y — JIOBUIbHI TEPMH, B SIKUX MOXKYTh BXOJIUTHU

HEKOHKPETH30BaH1 3MiHH1, BAKOPUCTOBYIOTbCS HACTYIIHI MTPaBHIIa:

e ko0 X HEKOHKPETU30BaHA 3MIHHA, @ Y — KOHKPETHU30BaHa (Ma€ MeBHE 3Ha4Y€HHs), TO X Ta
Y y3romxyroThecsa. KpiM Toro, 3MiHHI X TaKOX CTa€ KOHKPETU30BaHOK — BOHA HaOyBa€ TOTO
caMoro 3Ha4yeHHs, mo 1 Y.

e JIBi 01HaKOBI KOHCTAHTH (I[T1 YKcia ab0 aTOMM) 3aBXk AU PiBHI (Y3TOJKYIOThCS ) MK COOOIO.

e JIBI CTPYKTypU pIiBHI, SIKIIO BOHU MalOTh OJIHAKOBUU (YHKTOpP 1 OJHAKOBY KUIBKICTh
apryMeHTiB, NPUYOMY BIJIOBIJHI apryMeHTH piBHI. Hampukian, HactynHa wiuie Oyne
YCITIITHO JTOCSATHYTA 1 3MiHHA X Oy KOHKpEeTH30BaHa 3HaueHHIM bicycle.

rides (student, bicycle) = rides(student, X).

[{imboBe TBEP/KEHHS X = Y € 3a8cou GIpHUM, AKUO OOUH I3 APSYMEHMIE HEeKOHKPEMmuU30-
8aHUL.

[Ipenukat " \=" Biamosigae BigHomeHHIO "He piBHE". L{i1b X \= Y nmocsraerbcs TOI 1
TUIBKH TOJI1, KOJIM HE MOKHA JIOBECTH TBEP/UKEHHI X = Y.

5.4.2. Apudmeruuni onepauii
VY Tlpono3i Ajis BUKOHAHHA apU(PMETHUYHHMX orepamii Tpeda 3poOUTH OKpEeMy BKa3iBKY.
Hanpuknan, HACTynmHUM 3auT
- X =1+ 2.

HE IPUBEE /10 NPUCBOIOBAHHSA 3MIHHIN X 3HAUEHHSA 3.
Jlist oObuucneHHs 3HaYeHb BHUPa3iB BUKOPUCTOBYEThCA 1H(DiIKCHUN omeparop is. HMoro
paBuil apryMeHT — TEPM, 3HAUCHHS sIKOTo Tpeba oouncnutu. Hanpukmnan:

?— X is 1 + 2.

Pe3ynbraT 0OUYMCIICHh TEPEBIPSIETHCS HA BIAMOBIAHICTH 13 JIIBUM aprymMeHTOM. SIKIo BiH
HEKOHKPETU30BaHUH, TO 3MIHHA KOHKPETU3YETHCS Pe3ysibTaToM obunciaeHb. OCHOBHI omepaitii:

+, v */ /r //, **, mod.

5.4.3. Onepanii nopiBHSAHHS
Omepartlii MOpPIBHAHHA TaK caMoO SK oOmepamii IS TakoX 3MyIIyloTh cuctemy I[Iposor
BUKOHATH apudMeTHuHi oouncienns (y cBoix 000x aprymenTax!).
J1ist mepeBipKM HEPIBHOCTI "MeHIIe abo piBHE" BUKOPUCTOBYETHCS CUMBOJ "=<",

:= Y— omepallisi NepeBipKU piBHOCTI 3HaUeHb X Ta Y.

X
X

\= Y — omepaiiisi mepeBipKN HEPIBHOCTI 3HAYCHBb X Ta Y.
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n_._n

Omeparttis nepeBipku piBHOCTI "=:=" BiAPI3HIETbCA BiA omeparii , OCKUIBKU BGOHA He
CHPUYUHAE KOHKPemU3ayilo 3MIHHUX, a JIUIIE npueooums 00 OOYUCIEHHs 3HAYEHb 8UPA3ié 05
000X apecymeHnmig Ta X OPIBHAHHA.

st nepesipku  ioenmuunocmi JBOX TEPMIB BHKOPHUCTOBYETHCS omepamis "==", sKa
npuiiMae 1ICTUHHE 3HAYEHHS, SKIIO OOMJBA OIEpaHIW 1IEHTUYHI (HEKOHKPETH30BaHa 3MIHHA
piBHa cama co0i Ta yciM 3MIHHUM, 34YEIJICHUM 13 HEIO TornepenHiMu onepaiiamu "="). Oneparis
"==" He BUKJIMKAIOTh MONEpeaHE OOUNCIICHHS 3Ha4YeHb CBOIX apIryMEHTIB.

Jyis mepeBipkH Ha "HE1IEHTUYHICTD' BUKOPUCTOBY€ETHCS BiHOIIEHHS "\ ==""

Jia nexcukorpadiqHOro MOPIBHSAHHS TEPMIB BHUKOPHCTOBYIOThCS omepamii @<, @>,
@=< Ta @>=.

n_n

5.4.4. 3anepeveHHsI sIK HEIOCSITHEHHS METH

YHapHuit npeaukar NOt BU3BHaAYEHUH TaKUM YHHOM, ITI0 BUKJIUK not (goal) MOBepTae ic-
TUHHE 3HAYEHHs, AKIo nias Goal € HemocsukHO0. Hanpukitas

animal (dog) .
animal (cobra) .
animal (rabbit) .
snake (cobra) .
likes (mary, X):-
animal (X), not (snake (X)).

VY crannapti [Iposora s 3amepedeHHs nepeadoadeHo mo3HadeHus "\+":
\+snake (X) .

ITpuknan. [Ipeaukar 11ikesToOnlyJohn 3a0BOJIbHSIOTH JIUIIE Ti apIryMEHTH, SIK1 TI0-
no0aroThes nuie JHKony.

likesExceptJohn (X) :- likes(Y, X), Y \== john.

likesToOnlyJohn (X) :- likes (john,X),
not (likesExceptJohn (X)) .

[Ipu BuKOpucCTaHHI omeparopa NOt MOTPIOHO BpaxOBYBATH TINOTE3Y MPO 3aMKHEHICTH
CBITY, sika nipuiiMaeThes B cuctemax 1. Hanpukian, BBiBIIK 3anuT

?— not (human (mary)) .

CKOpille 3a BCE OTPUMAEMO BiANOBIAb yes. Lo BiAmoBinb MOTPIOHO CHpUAMATH HE SK
TBEPJDKEHHS TIPO Te, 10 Mepi He € moanHo. BoHa nuie Bkazye Ha Te, M0 Y CHCTEMI Hema
JOCTaTHBOI 1H(pOpMAaITii I TOro 00 BU3HAYUTH € Mepi JIF0JMHOI0 UM Hi.

PosristHemo HacTymHi (pakTu Ta mpaBuia;

goodQuality (samsung) .

goodQuality (apple) .

expensive (apple) .

moderate (X) :- not (expensive (X)) .

Ha 3ammut
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?— goodQuality(X), moderate (X).

cuctema [Iposor 3Haliie BIAMOBIAL X = samsung. SKIIO X MepecTaBUTH IILIL:
?— moderate (X), goodQuality (X) .

TO OTPUMYETHCSI BIJIMOBIIb NO.

BigmiHHICTB TOJIITae y TOMY, 0 Y TEPIIOMY 3aIlUTi Mepe] BUKOHAHHAM 11l moderate (X)
3MiHHA X BXK€ € KOHKPETH30BaHOIO, a y IpyroMmy — Hi. 3anut not (expensive (X)) iHTep-
MIPETYETHCS HACTYITHUM YHHOM:

not(icHye Takuii X, 1110 JOCATAETHCA IUIh expensive (X))
Le piBHOCHIIBHO TBEPHKEHHIO
Jiis Beix X TBeppkeHHS eXpensive(X) € XuOHuM.
3aBnanHs A camocTiiHol podoTu. Hanvcatn npaBuiio ajis BITHOIICHHS

biLikes (X): 00 ekT X m0og00a€ThCs PIBHO ABOM 0COOaM.
5.5. Cnucku

5.5.1. IloHATTSH CIUCKY

CrmcoK — MOCIJIOBHICTB, IKa CKIIAAA€ThCS 13 IOBUILHOI KIIBKOCTI €JIEMEHTIB.

VY I1po031 HEMOPOKHIM CIUCOK CKIAAAETHCS 13 IBOX KOMIIOHEHTIB:

1) nepiuii eneMeHT (roJioBa CIUCKY);

2) pelra €JIeMEeHTIB (XBICT).

XBICT CIIHCKY CaM € CIIUCKOM.

J1J1s1 IO3HAYEeHHS TOPOXKHBOTO CIIHCKY BUKOPUCTOBYEThCS crieliabHuit arom [Iposora [].

Hanpuxitan, ans cnucky ann, tennis, tom, skiing rojoBorw € ann, a XBOCTOM
— CIIMCOK tennis, torn, skiing.
Cnucok sK 1 yCl 1HII CTPYKTYpOBaH1 00’ €KTH MaroTh l€papxiyHy (IepeBONOAIOHY) CTPYKTYpY,
HaBeJleHy Ha puc. 5.1,

J11s1 OTIKCIB CIMCKIB BUKOPUCTOBYIOTH (PYHKTOD .

. (Head, Tail)

"." 13 IBOMa apryMeHTaMH:

e \

tennis

\
7\
/N

skiing [

Puc. 5.1. JlepeBononiOHe 300paKeHHs CIIUCKY
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HaBenenwnii y mpukiaai CIMCOK 3aITUCY€ETHCS Y BUTIISIII HACTYITHOTO TEpMa:
. (ann, . (tennis, . (tom, . (skiing, []1))))
JI71s1 CKOpOUEHHS 3aUCy BUKOPUCTOBYETHCS HACTYyIHA (hopMa 3amucy:
[ann, tennis, torn, skiing]

Kpim Toro, mepenbadena me ogHa ¢opMa 3amucy — BEpPTHKaIbHA PHUCKA JJII BIIOKpEM-
JICHHSI TOJIOBH CITHCKY BiJ XBocTa. Harmpukiia

[a, b, c] = [a | [b,c]] = [a, b | [c]] = [a, b, ¢ | []]
5.5.2. Jlesiki onepaumii i3 cnuckamu
1. JloGaBieHHs eeMEeHTa Y MOYaTOK CIHUCKY.
addFront (X, L, [X|L]).
2. IlepeBipka HaJIEKHOCT1 €JIEMEHTA JIO CIIHCKY.

item(X, [X] ]).

item(X, [ |L]) :- item(X, L).
3. KonkaTeHarris CrimcKis.
conc([], L, L).
conc ([X|L1l], L2, [X|L3]) :- conc(Ll, L2, L3).
4. 3HaxXOJKEHHS OCTAHHBOTO €JIEMEHTa CIUCKY (2 crmocodn).
last ([X], X).
last ([ |L], Y) :- last(L, Y).
last2 (L, X) :- conc( , [X], L).
5. BupnaneHHs enemMeHTa 13 CIIUCKY.
del (X, [XIL], L).
del (X, [Y|L], [Y|L1l]) :- del(X, L, L1).
6. [lizcriucoxk
subList (L1, LZ) :- conc( , L1, L3), conc(L3, , L2).
7. 3HaxoKEHHS HaOUIBIIIOTO €JIEMEHTA YUCIOBOTO CITUCKY
max ([X|L], X) :- max (L, MaxValue), X > MaxValue.
max ([X|L], MaxValue) :- max (L, MaxValue), X =< MaxValue.

Jlnst poboTH i3 ciuckamu 'y SWi-Prolog MoxxHa BUKOpUCTOBYBaTH BOYIOBaHI MPEIUKATH
member (?Elem, ?List), append (?Listl, ?List2, ?ListlAndList2),
length (+List, -Len) taselect (?Elem, ?Listl, ?List2).

3aBaaHHs AJs camocTiliHol podoTu. Hancatu npaswiia mis npeaukariB oddLength —
nepeBipKa TOro, M0 CIUCOK Ma€ MapHy JOBXHHY, shift — 3cyB yliBO Ha 3a/laHy KiIbKICTh
MO3UIIINA, reverse — 3MiHa MOPSAKY €JIEMEHTIB Ha MPOTWICKHUHN, middle — 3HaAXOHKEHHS
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CEepPeHBOI0 E€JIEMEHTY CHHUCKY, median — 3HAXO/DKEHHs MeEJlaHh YHCIIOBOTO CIITHCKY,
permutation — mepecTaHoBKa, subset — maAMHOXHHA, delDuplicate — BuaaaeHHs
MIOBTOPHUX BXOJI’)KCHb CJICMEHTIB.

5.6. KepyBanus nepedOpoM 3 NOBEPHEHHAM

5.6.1. BiaTunanus
Hexaii moTpiOHO OOYHCIUTH JBOXCTYMIHYACTY (PYHKIIIIO, Tpadik SKOI Mae BUTIISI

3 6 X
Puc. 5.2.
3anexHicTh MiXk X Ta f(X) MOKHA 3a1aTH TAKUM YHHOM:

0, x<3,
f(x)=42, 3<x<86,
4, 6< X

J1y1st 0G4KCIIeHHsI MOYKHA BUKOPUCTATH HACTYIHI npaBuiia [Iposora:

f(X, 0) := X < 3. % INpaBuiyo 1
f(X, 2) :-= 3 =< X, X < 0. % IlpaBuio 2
£f(X, 4) :- 6 =< X. % IlpaBuio 3

[TpoaHainizyeMo BUKOHAHHSI HACTYITHOTO 3alUTY:
- £(1, YY), 2 < Y.
[Tpu cripoOi gocarnenns nepmoi metd, £ (1, Y), 3MiHHA Y KOHKPETU3YETHCS 3HAUEHHSIM

0. Tomy npyra miias npuiimae Burisia 2 < 0. Jlana 1ijib HEAOCSHKHA, @ OTXKE, a TOMY 1 BeCh 3aIiT
3aBEPIIYETHCS HEYCMiXoM. TpacyBaHHs BUKOHAHHS 3allUTy HaBeICHE Ha pUC. 5.3.

1(1,Y)
22y

MNpaguno 1 lTaamno 2 MNpagwno 3
Y=0 Y=2 Y=4

1¢3 35; 651
2¢0 es 2¢4

no na
Omepartop
BIITHHAHHA

2<0Q

Puc. 5.3
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Ockinbku mpaBmia 1-3 € monapHO HECYMICHUMH, TO HE MOXKe OyTH AOCATHYTO I O1JIbIIe
onHoro pasy. Ane cuctema Ilponor He mMae npo 11e iHPOpMaIlio. Y Npukiaai, HaBeICHOMY Ha
puc. 5.3, b TMpaBWiia OuH Oyjae JOCIATHYTO y TOYIll, MO3Ha4YeHil sk "Oneparop BinTUHAHHS".
Tomy mnoTrpiOHO moBimomutH cuctemi llpomor mpo Te, MmO HEe MOTPIOHO BUKOHYBATH
Oe3nepcreKTUBHUN Tmepebip iHmMX BapiaHTiB. Lle 3aBHaHHS BUPINIYETbCS 13 BUKOPUCTAHHSIM
orepaTopa BIATHHAHHS, SKUH 3amucyeTbes sk "!" 1 BCTABISETHCS MK IUISIMH SIK CBOEpITHA
ncesooyine. I1icns BAKOPUCTAHHS OIlepaTopa BiITUHAHHSA, IPOTPaMa CTa€ TaKOIO:

£t(X, 0) = X < 3, !.
f(X, 2) = 3 =<X, X< 6, !.
£t (X, 4) - 6 =< X.

Tenep cumBou ! 3ano0birae nepedopy 3 noBepHeHHsIM. OTprMaHa BepcCisi Mporpamu € OUIbII
e(hEeKTUBHOIO, OCKIJIKH TOIIYK ITiJI1 IO CEPEIHIM Ta MpaBii T'1JIKaM BXkKe HE BEJICThCS.
[Tpunyctumo, 1o 3po6JieHnii HaCTYTHUH 3aIlUT:

- £(7, Y).
Y = 4

[Ipu nomryky po3B’si3ky Oyjia BUKOHAHA MOCIIOBHA NIEpEBIpKa yCIX Tpbox mpasui. [Ipu mpomy
miciIsl BUKOHAaHHA Tiepinoi mepeBipku 7/ < 3 mepeBipka ymMoBU 3 =< 7 € 3aiiBoto. Te came

CTOCYEThCS MMuIel 7 < 6 Ta 6 =< 7. Tomy BIANOBIAHI 3aiB1 MTEPEBIPKA MOKYTh OyTH yCyHYTI. Lle
Jla€ 3MOTy OTPUMAaTH HACTYIIHY BEPCIIO IPOrpaMu.

£f(X, 0) := X < 3, ',
f(X, 2) := X< 6, !.
f(X, 4).

Cnin 3a3HauMTH, 1110 BUAAJICHHS ONEpaTopiB BIITUHAHD Y OCTAHHINA MpOrpami MPUBOIUTH
JI0 HOBOI ITPOTpaMH, sIKa BKE HE € €KBIBAJIGHTHOIO JI0 MOIEPEIHIX, OCKIJIBKH 37aTHA 3HAXOIUTH
K1JIbKa pO3B’SI3KIB.

Onuc MexaHi3My BIATHHAHB:

Ha3zBeMo 0aThKIBCBKOIO I[iJIb, SIKA Y3TOIDKYETHCA 13 TOJIOBOIO MPABHUIIA, SIKE MICTUTh
omnepaTop BIATUHAHHS. SIKIO y SIKOCTI 1111 BUSIBIGHUM OMEpaTop BiATHMHAHB, TO LUJIb HEraifHO
JOCSITAEThCSl Ta TMPU LOMY Yy CHUCTEMI BiJOyBaeTbcs HeraHa (ikcallisi pe3yJbTaTiB YCIX
BUOOpIB, 3pOOJEHUX 3 MOMEHTY BHUKJIMKY OaTbKIBCHKOi Il JO MOMEHTY, y SIKMH 3YyCTpIBCS
onepatop !. Yci anbTepHAaTHBH, SIKI 3aJIUIIMIIMCS MIXK OAaThbKIBCHKOIO IIJUTIO Ta OMEPaTOPOM
BIJITMHAHHS, BIIKHIAIOTHCS.

JInst npuKItay po3ristHEMO MPABUIIO

h :- bl, b2, . ..,bm, !, ... , bn.

SIKE BHKJIMKAETHCS IULTIO0 g, KA y3TOUKY€EThCA 13 U0 h. JIo MOMEHTY BUKOHAHHS OIIepaTopa
! cuctema BKe 3HaAMIIA JESIKUN PO3B’SI30K, SKUM BiANOBiAae muisM bl, b2, ..., bmn.
[Ticns BUKOHAHHS OoTIepaTopa BIATHHAHHS Il TOTOYHI 3HAYEHHS 3aMOPOXKYIOThCS, @ YC1 MOYKIIUBI
albTEpPHATUBH BiakuaarThes. Kpim Toro, ik g crae pikCoBaHOI0. Y C1 CIIPOOH Y3rOAUTH 1111
g 3 TOJIOBOIO SIKOTO-HEOYAb 1HIIOTO MPaBUJIa HE MPOBOSTHCS.

3acTtocyemMo npaBuiia MEXaHi3My BIATHHAHB JJIsl aHAII3y HACTYITHOTO MPUKJIAAY:
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c :-p, q, r, ', s, t, u.

cC :— V.
a :— b, c, d.
?- a.

[lepeGip 3 MOBEpPHEHHSM MOJIMBHHM ISl COUCKY IIUIEHM p, q, ajie mcis AOCITHeHHS ! yci
abTEPHATUBH y 1IbOMY CIHUCKY BIJIKHIAIOTHCS. AJIbTEPHATUBHE NIPABUJIO C :— V BIJHOCHO C
TaKOXX BIIKUAAEThCA. AJie mepedip 3 MOBEPHEHHSIM y MEXKax CIMCKY Iled s, t, u yce Ie
MoxuBui. Lk ¢ BxoauTh y npaBuio a. OnepaTop BiATMHAHHS BIUIMBAE JIMIIE HA IUTh C. 3
MO3UIIT 11l a BiH 3aIMIIAEThCS "HermoMiueHHM'". TakuM YMHOM aBTOMAaTUYHUM Tepedip 3
MIOBEPHEHHAM y CHHUCKY IIJIed b, ¢, d € aKTUBHUM, HE3Ba)KalO4UM Ha OIMepaTop BiITHUHAHHS.
BrumiB omnepaTopa BiATHHAHHS Ha BUKOHAHHS TPOTPaMH MIPOUTIOCTPOBAHO Ha puc. 5.4.

LmrocTpartis npuxnany:

C(X) T p(X)/ !/ S(X)-
c(X) := v(X).

a(X) := b(X), cX), d(X).
p(l).

p(2) .

s(2).

v(3).

b(2).

b(3).

d(3).

BianoBigaro Ha 3anmuT a (X) Oyne X = 3.
SKI1110 3MIHUTH NPABWIO a (X) Ha

a(X, Y) = b(X), c(Y), d(¥).

TO IIJTb & (X, Y) € HeAOCSHKHOIO, ITJIb a (X, X) — JOCSKHOIO.

5.6.2. [lpukJjiaagu BUKOPUCTAHHS ONE€PATOPA BiATUHAHHS

1. OGuuciieHHs MAaKCUMYMY JIBOX YHCEIL.
[IpaBuiio 0OUUCIICHHS MAKCUMYMY JIBOX UHCE

max (X, Y, X) := X >= Y.
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max (X, Y, Y) := X < Y.

3 BUKOPHUCTAHHSIM OIepaTopa BiITMHAHHS MOXe OyTH TIepenrcaHo TaKk
max (X, Y, X) := X >=Y, !.
max (X, Y, Y).

MonudikoBaHne MpaBWIIO € KOPEKTHUM JIMIIE y BUIAJIKy HOrO0 BUKOPHUCTAHHA y UIISAX
max (X, Y, Max) 13 HEKOHKPETU30BaHOIO 3MIHHOIO MaX. [Hakie MOXKIMBOIO € ITOMUJIKA.
Tax, Hanpuxiag, ok max (3, 1, 1) € gocsxHOw. BkazaHe oOMeXEeHHs MOYKHA IOJ10-
JaTH 13 BUKOPUCTAHHIM HACTYMHOI (hopMu Max:

max (X, Y, Max) :-= X > Y, !, Max = X; Max = Y.

Kinacudikariis 3 po30UTTSAM 110 KaTEropisim.
Posrnsaemo knacudikaliiiro y4acHHKIB TYPHIPY 3 TeHicy. PesynbTaTu 30epiratoTbCsi y BHTI-
751711 (DaKTIB:

beat (tom, Jjim).
beat (ann, tom).
beat (pat, Jjim).

HeoOximno Bu3HauuTH BifgHOMmIEHHS class (Player, Category) misg po30HBKH
TPABIIB IO TPHOM KaTETOpisiM:
winner — mepeMir y BCiX 3ycTpivax,
fighter — Mae gk IepeMoru Tax 1 Mopas3Ku,
looser — mporpas yci 3ycTpiui.
BinnosiziHe cioBecHe (GOpMyIIOBaHHS Ma€ BUTJIIS;
Axmo X xkoro-HeOyap nepemir Ta X 0yB KUM-HEOY1b IEPEMOKEHHUI,
To X — fighter,
y IPOTUIICKHOMY BHIIAJIKY, SIKIIIO X KOTOCH TIEPEMIT,
To X — winner,
B IPOTHJIEKHOMY BHUMAJIKY, AKIIO X OYB KUM-HEOY b IEPEMOKEHHH,
10 X — looser.
I{e po30HUTTS MOXHA OTKCATH 3 BUKOPUCTAHHSIM BiJITHHAHHS HACTYITHUM YHHOM

class (X, fighter) :- beat(X, ), beat( , X), !.
class (X, winner) :- beat(X, ), !.
class (X, looser) :- beat( , X).

Bukiuk class € 6e3neuHnm, sKIIO APYruil mapaMeTp HEKOHKPETU30BaHUM.

3aBpannga. Hanmcatu npouenypy split (Numbers, Positives, Negatives)

PO30OUTTS CIIMCKY Ha BiAMOBIAHI MiACTIHCKHY.

5.6.3. Henocsiakua uigie fail

TBepmkeHHs "MIOCh HE € ICTUHHMM' MOXXHA BHUPA3WTH 3 BUKOPHUCTAHHAM Iimi fail,

cripo6a TOCATHEHHS SIKO1 3aBXK/IU € HEBAAIOHO.

Posrisitnemo 3anuc Ha [Ipono3i TBepaxeHHs "Mepi no1006at0Thes yci TBAPUHU KpiM 3Miit".
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Jl11g 1boro MoXHa nepedopMyItoBaTH TBEPIXKEHHS TAKUM YHHOM:
SAxuro X — 3Misd, To TBepAKeHHs "Mepi nogobaerbest X' He € ICTUHHUM.
B nmportunexxnomy BUMAIKy, KO X — TBapuHa, To Mepi mogobaeTses X.
Octanne TBepxeHHs Ha [Iposno3i 3anumieTbes Tak:

likes (mary, X) :- snake(X), !, fail.

likes (mary, X) :— animal (X).
KomnaxkTHire 11e mpaBuo MOKHaA 3alKicaTH TakK:

likes (mary, X) :- snake(X), !, fail; animal (X).
Ile came BiTHOIIIEHHS MOYKHA 3aIllMCAaTH 13 BUKOPUCTAHHSAM oreparopa Not.

likes (mary, X) :- animal (X), not (snake (X)).
5.7. lonatkoBi BOynoBani npeankatu [Iposory

5.7.1. IlepeBipka Tuny TepMmiB

[Ipenukat number (X) npuiiMae 1ICTUHHE 3HAYEHHS, AKIIO X — YKCI0 abo 3MiHHA,
3HAYEHHSIM fAKOi € yucio. Lleil mpeaukaT npu3HauYeHUN I 3aXUCTy Hun Z is X + Y Bifg
HEJIOMYCTUMHUX apTyMEHTIB.

[H111 mo116H1 BOY10BaH1 IPEIUKATH:

var (X) — mepeBipKa TOro, Yu € X HEKOHKPETU30BaHOIO 3MIHHOIO.

nonvar (X) — BHKOHYEThCS YCHIIIHO, SIKIIO X — HE 3MIHHA a00 y€ KOHKpETH30BaHa
3MiHHA.

atom (X) — mepeBipka TOro, Ui € X aTOMOM.

integer (X), float (X), number (X) — mepeBipKa HAIEKHOCTI X A0 BIAMOBITHUX
YUCJIIOBUX MHOMWH.

atomiC(X)-——HpHﬁMaEKﬁHHHCSHaqﬂHULHKHK)XE‘HNHOMﬂﬁOEHOMOM.

compound (X) — npuiiMae iICTUHHE 3HAYEHHS, SIKIIO X € CTPYKTYpPOIO.

Ipukaaa. Hamucatu npaBuiio AJis 3aMiHHA YCIX HEKOHKPETH30BAaHUX €JIEMEHTIB CIIMCKY Ha
HAWOUIBIINKA cepes] HOTO YUCIIOBUX EJIEMEHTIB.

max ([X|L], MaxValue) :-
not (number (X)), !,
max (L, MaxValue).
max ([X|L], MaxValue) :-
max (L, MaxValue),
MaxValue > X, !.
max ([X| ], X).
replaceVar (InList, OutList) :- max(InList, MaxValue),
repVar (InList, MaxValue, OutList).
repvar ([1, _, [1).

repVar ([X|L1],Value, [Value|L2]) :—- var(X), !,
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repVar (L1,Value, L2) .
repVar ([X|L1], Value, [X|L2]) :- repVar(Ll,Value, L2).

5.7.2. CTBOpeHH Ta 1eKOMIIO3HULifl TepMiB

1. Mpeauxar =..
[Ipenukar =.. 3aUCY€ThCA K 1HDIKCHUI onepaTop 1 untaeThes "oHiB" (UNIV). Lias

Term =.. L

€ ICTUHHOIO, K0 L — crnucok, 1mo MicTuTh ronioBHUM GyHKTOp T€rm, 3a SKUM HAyTh HOTO
napaMeTpu (KoMnoHeHTH). [Ipuknagu:

?- f(a, b) =.. L.
L = [f, a, bl
?- T =.. [rectangle, 3, 5].

T = rectangle (3, 5)
- Z =.. [p, X, £(X,Y)].
Zz = p(X, £(X,Y))

PosrasiueMo nporpaMy MaHimyJIOBaHHS T€OMETPUYHUMU 00’ €KTaMU, K1 30epiraroThCs y
nporpami y BUTJISIII TepMiB, (DYHKTOPH SKMX MO3HAYAIOTh TUMH (Iryp, a mapameTpu 3aJ1aloTh
po3Mip Girypu, ik MoKa3aHO HIKYE.

square (Side)

rectangle (Sidel, SideZ2)
triangle (Sidel, Side2, Side3)
circle (R)

OpHi€0 3 MOXIMBUX omepauiil Hax ¢irypamu Moke OyTH 3MiHa iX po3MIpy 3a JOIMOMOIOIO
BITHOIIIEHHS

resize (Figure, Factor, ResizedFigure),

ne Factor — koedimieHT, SKU BKazye y CKUIBKM pasiB Tpeda 30UIBIIUTH PO3MIp.
Tpanumiiftaui cociO onucy BiIHOMICHHS resize HaBeJACHUN HIDKYE:

resize(square(A), F, square(Al)) :- Al is F*A.

resize (circle(R), F, circle(R1l)) :- R1 is F*RI1.

resize (rectangle(A,B), F, rectangle(Al,Bl)):- Al is F*A,
Bl is F*B.

Takuii miaxig € TPOMI3AKUM ISl BEJIMKOI KiJTbKOCTI (iryp. 1{10o He3pydHICTh MOXKHA YCYHYTH 3
BUKOPUCTAHHSAM MPEIUKATY =.. HACTYITHUM YHHOM:

resize(Fig, F, Figl) :-
Fig =.. [Type | Parameters],
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multiplylist (Parameters, F, Parametersl),
Figl =.. [Type | Parametersl].
multiplyList ([], , []).
multiplyList([X | L], F, [X1 | L1]) :-
X1 is F*X, multiplyList(L, F, L1).

[Ipenukar =.. MO’KHA BUKOPUCTOBYBATHU IS POTPAMHOTO (hOpMyBaHHS IUICH, K1 MOTIM MOXHA
BUKOHYBaTH i3 Bukopuctanusam Call. Hactymumit npeaukar call2 moxxHa BuKOpucTOBYBaTH IS
BUKJIMKY JBOXMICHHX MPEIUKATIB 13 3aJaHUMHU apTyMEHTaMU:

call?2 (Predicate, X, Y) :- Goal =.. [Predicate, X, Y],
call (Goal) .
[Mpuknan BUKIUKY npeaukata call2:
?- call2(likes, john, X).
X = mary ;
X = meat ;
X = fish.

2. llpenukatu functor ta arg
IIpenukar
functor (Term, F, N)

€ ICTUHHUM, SIKIIO F — rooBHUN QyHKTOp TepMa Term, apHICTh SKOTO piBHA N.
116
arg (N, Term, A)

€ ICTUHHOIO, KO0 A — N-ii mapaMeTp y Tepmi Term 3a YMOBH, L0 MAPAMETPU TEPMIB-CTPYK-
Typ HYMEPYIOThCS 3711Ba HANPaBo, MOYMHAKOUH 3 1.

[Tpuxnan:
?- functor(t(f(X), X, t), Fun, Arity).
Fun = t
Arity = 3
?- arg (2, £(X, t(a), t)), Y).
Y = t(a)

?- functor (D, date, 3),
arg(l, D, 29),

arg(2, D, June),

arg(3, D, 1982)

D = date( 29, June, 1982)

3 BUKOPHUCTAHHAM IMpeauKaTiB functor Ta arg MOXHa MOJEIOBaTH MacuBH. L{ib
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functor( A, £, 100)
CTBOPIOE CTPYKTYpY 13 100 enmemenTamu:
A = f ( [ A AR )

Amnanorom npucBoenHs A[60] = 1, sike xapakTepHe I MPOLEAYPHUX MOB, MOKE OyTH HACTyI-
Ha 11116 [Ipoora:

arg (60, A, 1)
VY pe3ysabTaTi BAKOHAHHSA II€T 11111, CTPYKTypa A KOHKPETU3YETHCS] TAKIM YHHOM:
A=f(,..., ,1, ,..., ) % 60-11 ejgemeHT piBHUM 1
Amnaniorom "npouenypHoro"” oneparopa X = A[60] Oyne
arg (60, A, X)
[Ipore y IIposo31 BiACYyTHIN MPOCTHI aHAJIOr MPOLIETYPHOTO OHOBJICHHS €JIEMEHTIB Ma-
cuBy tTviry A[5] = A[5]+1.

5.7.3. Onepanii 3 623010 JTaHUX

bazoro nanux y Ilpoisio3i BBaxkaeTbCs CyKyIHICTh yCiX BU3HaueHUX y [Ipornor-mporpami
¢dakTtiB Ta mpaBuwi. Y MoBi [Iposor nepenbayeHa MoxiIuBICT, Moau(ikanii miei 0a3u miJ Jac
BUKOHAHHS nporpam. /[is nporo npusHaueHi npeaukatu asserta, assertz, retract.

115
asserta (C)

3aBJKJIU JIOCATAETHCS 1 KPIM TOTO 3aHOCHTH (pa3y ((hakt abo npaBuiio) C y MOYaTOK Oa3u JaHUX.
it assertz (C) aHamori4yHa 3a BUHSATKOM TOTO, 1110 C 3aHOCUTHCS y KiHEIlh 0a3Hu.

L1116
retract (C)

BUKOHY€ POTUJIEKHY A1t0: BUAaAe (pasy [Iposora, sika y3romkyernces 13 C.

3ﬁﬂH0ﬂocnmﬂmnyasserta, assertz, retract MOXHa 3aCTOCOBYBATH JIUIIC J0
MPEIUKATIB, K1 onucaHi Ak "nuHamivni". JluHaMivH1 PEAUKATH OTOJIOMIYIOTHCS 32 JOTIOMOTOI0
TUPEKTUBH : —dynamic 13 BKa3iBKOIo iX apHocTi. Hanpukian, nupekTrna

:— dynamic parent/2, male/1, female/1

OMUCYyE ITUHAMIYHUN JBOXMICHUM TpeAMKaT parent Ta OJHOMICHI MpeaukaTd male,
female.

[IpenukaTr retract € HeaeTepMIHOBaHUM: 3a JOMOMOIOI €IMHOI Il retract MoOXKHa
BUJIATUTH 1nid HaO1p ¢pa3 [Ipomora.

[Tpuknan. Hexaii y [Iponor-nporpami Bu3HaueH1 hakTu
fast (ann) .
slow (tom) .
slow (pat) .

Jlo i€l mporpaMu MOKHA JToAaTH HOBE TIpaBHIIO faster:
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?- asserta((faster(X,Y) :— fast(X), slow(Y))).
yes

?- faster (A, B).

A = ann

B = tom

?— retract(slow (X)) .

X = tom;
X = pat;
no

?- faster(ann, ).
no

PosrnsHemMo mpuknan 3acTOCyBaHHsI NMPEOUKATIB assertz Ta retract ansd 3HaXoA-
YKEHHS CIIMCKY YHIKAJIbHUX IMEH O0aThKIB, K1 € MEPIIMMU apryMEHTaMHU BIIHOIIEHHS parent.

:—dynamic name/1.

getParents( ) :- parent(X, ), not(name (X)),
assertz (name (X)), fail.

getParents (List) :- extractNames (List).

extractNames ([X|Names]) :- retract (name (X)), !,
extractNames (Names) .

extractNames ([]) .

Posrnssuemo npukiaa GopMyBaHHS TaOIUII MHOXKECHHS:

:— dynamic product/3.

maketable :-
L =10,1,2,3,4,5,6,7,8,9] ,
select (X, L, ), % Bubparu 1-11 MHOXHUK
select (Y, L, ), % Bubparu 2-11 MHOXHUK
Z is X*Y,

assert (product (X,Y,Z2)),
fail.
Hns bopmyBanHs Tabyuili Tpeba BUKOHATH 3aITUT
?— maketable.
[Ticns boro MokHa, HATPUKJIIAJ, IITYKAaTH YUCIa, T00yTOK SKUX piBHUN 24:
?— product (X, Y, 24).
X = 3,
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PosrnssHemo npukiiaj 3HaX0HKEHHS CIIUCKY AITeH SISl KOXKHOTO 13 OaThKIB:
extract (X, L):- retract (name(X-L)), !.

extract( , []).

chilrendList( ) :- parent(X, Y), extract(X, L),

assertz (name (X-[Y|L])), fail.

childrenList (List) :— extractNames (List).

?- childrenList (L) .
L = [tom-[ann, 1liz, pat, Jane], Jjim-[mary], Jjane-[mary],
pat-[steve, pam]].

Jlnst BumasieHHs ycix (akTiB i mpaBuII, sKi Y3ro/pKyIOThCs i3 Goal, BUKOpHUCTOBY€EThCS Tpe-
JUKAT

retractall (Goal)

[Ipuknan 3actocyBaHHs: ?— retractall (name( )).

[TepeBaroro npegukary retractall Hajg retracta € Te, M0 HOTO MOXKHA BUKOPHUCTOBY-
BaTH JIJI1 BUAQICHHS JUHAMIYHHUX MPABUIL.

5.7.4. T'enepanis cnuckiB. Ilpequxaru bagof, setof, findall

i bagof (X, P, L) reHepye CnMcOK L, KM CKJIQJTA€ThCS 3 YCIX 00 €KTIB X, TaKHUX,
1[0 I1JIb P JOCSATacThCS.
Hanpuknaz, nis 6a3u JaHUX PO POIMHHI 3B’ SI3KM MOKHA 3HAWTH AiTeil ToMa Tak:

?- bagof (X, parent(tom, X), L).
L = [jane, pat, 1liz, ann].

SAkmio iM’s 6aThbKa HE BKa3aHO, TO JIJIsl KOYKHOTO 3 0aThKiB OyJie cpOpPMOBAHO CIIUCOK JITCH:
bagof (X, parent(Y, X), L).

Y = jane,

L = [mary] ;

Y = jim,

L = [mary] ;

Y = pat,

L = [pam, steve] ;
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Y = tom,
L = [jane, pat, 1liz, ann].

MoskHa TakoX BKa3aTH, 10 MOTPIOHO cPopMyBaTH OIMH CHHCOK Oe3 rpymyBaHHs. s 1bOTO
BUKOPHUCTOBY€EThCA onepatop "N'. Hampukian, Ko noTpiOHO OTpUMATH CHHCOK yCiX OaTbhKiB,
TO MO’KHA BKa3aTH MOITYKOBIii cuctemi [posor, o iM’s AUTHHU HE Ma€ 3HAYCHHS:

?— bagof (Y, X"parent(Y, X), L).
L = [tom, tom, tom, tom, jim, pat, Jjane, pat].

k110 ouH 1 TOM caMuii 00’ €KT 3HaXOAUTHCSA KiJIbKa pa3iB, TO BIH AYOIIOE€THCS y CIUCKY. SKIIO
BIJICYTHIN PO3B’SI30K, TO IJIb bagof He AOCATAETHCA.

[lpenukar setof (X, P, L) a”aloriuHWid a0 bagof 3a BUHATKOM TOTrO, IO BCl
TyOJIIKaTH BUIAISIOTHCSA 1 PE3yJbTYIOUUH CIUCOK BIIOPSIKOBYEThCS (BIAMOBIIHO /10 BOYI0Ba-
HOTO npeankaTa @<). Hampuximan

?- setof (Y, X"parent(Y, X), L).
L = [jane, jim, pat, tom].
[Ipenukar findall (X, P, L) TakoX NPOAYKY€E CIUCOK OO’€KTIB, SIKI BIATOBIIAIOThH

npenukaty P. BiH Biapi3HAeTbes Bil bagof THM, IO y CHHMCOK 30MparOThCs yCl 00 €KTH X
HEe3aJIeKHO BiJ] 3HAUCHHS 1HITUX 3MiHHUX. Hampukian

?- findall (Y, parent(Y, ), L).
L = [tom, tom, tom, tom, jim, pat, jane, pat].

Tobto findall ekBiBajeHTHUH 10 bagof 3 mapamerpom . Skmio xoaeH 00’ €KT X HE BiAMNO-
BiJla€ IPEeIUKATy P, TO CTBOPIOETHCS MOPOKHIN CIUCOK 1 I1JTh TOCATAETHCS.

5.7.5. MMpequxaTn maplist ra forall
Buknuk npeaunkara maplist (:Goal, ?List) 3aBepuUIYeETbCS YCHIXOM, SIKIIO IiIh
Goal Moe OyTH yCHIIIHO 3aCTOCOBaHa AJiA YCIX €IEMEHTIB CIUCKY List.
[Tpuknazn. Hexaii y mporpaMi BU3HAYEHUH MpeIUKaT
positive (X) :—= X > 0.

Tonmi st mepeBIpKM TOTO, YU € JOJAaTHUMH YCl €JIEMEHTH CIHCKY, MOXXHa BUKOPHCTATH
npeaukatr maplist HACTyITHUM YHHOM:

?- maplist(positive, [1, 3, 2, 5]).

true.

Buknuk npeaukara maplist (:Goal, ?Listl, ?List2) 3aBepHIyeThCS yCIIXOM,
AKIIO 1IIb Goal Moke OyTH YCHIIIHO 3acCTOCOBaHa AJig YCIX Map BIAMOBIIHUX €JIEMEHTIB
criuckiB Listl Ta List2.

[Tpuknazn. Hexaii y mporpami BU3HAYCHUI MpeIuKaT

inc (X, Y) :- number(X), !, Y is X + 1.
inc (X, X).
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Toni mns 30iabIIeHAS HAa 1 yCIX YMCIOBUX €JIEMEHTIB CIHUCKY MOXHA BUKOPHUCTATU TPEIUKAT
maplist HACTYITHUM YHMHOM:

?- maplist(inc, [2, a, -1, 5], L).

L = [3/ ay O, 6]'

Buknuk npenmkara maplist (:Goal, ?Listl, *?List2, ?List3) 3aBep-
HIYETHCA YCHIXOM, SIKIIO IUIb Goal Moke OyTH YCHIIIHO 3acTOCOBaHa IJisi YCiX Tpiok
BIIIOBITHUX €JIEMEHTIB CIIMCKIB Listl, List2 TaList3.

Hampuknan, nas 3HaXOMKEHHS TMOEIEMEHTHUX CYM JBOX CIMCKIB MOYKHAa BHUKOPHCTATH
I1Th BUTJISTY:

maplist (plus, [1,2], [3,4], L).
L = [4, 6].

[Ipemukar forall (:Cond, :Action) mepeBipse minb :Action i ycix pe-
3yJbTaTIB BUKJIUKY 1Tl : Cond.

[Tpuknaz. Po3rasHeMo mpenukaT 3HaXO0HKEHHS CYMH €JIEMEHTIB YHCIIOBOTO CITHCKY:

:—dynamic sum/1.

sumList (L, Sum) :- assertz(sum(0)),
forall (select (X, L, ), (retract(sun(S)), T is S + X, assert (sun(T)))),

retract (sum(Sum)) .
PesynbraTt pobotu:
?— sumList([2,3,7], 9).
S = 12.

5.8. 3acrocyBannst MmoBH IlpoJior 1Jist po3B’si3yBaHH#A 3324 IITYYHOI'O iHTEJIEKTY

5.8.1. 3axauya npo XaHOWCBKY Bexy

3amaya npo XaHOWCHKY BEXY € KJIACUYHUM MPHUKIAI0M BUKOPUCTAHHS JEKOMIO3UIIAHOTO
METOIy pO3B’si3yBaHHs 3a7a4. Ha puc. 5.5 HaBeneHo 3a1auy y Bumnaaky n = 3.

= —> =

?

1 2 3 1 2 3

Puc. 5.5. 3anaya npo XaHOICBHKY BEXY

Ha Bick 1 HaHm3aHi N pi3HUX NHUCKIB y MOPANKY cHajaHHs ix po3mipiB. [loTpiOHO mepe-
HECTH YCI JUCKU Ha BICh 3, BUKOPUCTOBYIOUH TPU MOTPeOl BICh 2 y SIKOCTI JOMOMINKHOI OCI.
J103BOJISIETHCSL OTHOYACHO MEPEHOCUTH JIUIIe OAUH AMCK. [lpyu npoMy He MOXKHA KJIacTH OiJib-
MK TUCK HA MEHILINM.

Po3B’s130K 3a/1a4i MO’KHA OTPUMATH 32 HACTYITHUM aJITOPUTMOM:

1. Tlepenectu BepxHi N —1 OUCKH 3 MEPIIOTO CTEPXKHS HA APYTUM, BAKOPUCTOBYIOUM TPETIi, 5K
JTOTIOMDKHUH.
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2. Ilepexnactu HaNOUIBIINI CTEPKEHD 3 MEPILIOT HA TPETIO BICh.

3. Ilepenectn N—1 nucku 3 APYroro CTEPXKHS Ha TPETid, BUKOPUCTOBYIOUM MEPIINM, SK
JIOTIOM1KHHI.

Peanizartis va [Tpomo3i:

hanoiTower (N) : -
move (N, left, middle, right).

writeList ([]) :- nl, !.
writeList ([H|T]) :- write(H), write(’ '), writeList(T).

showMove (From, To, Number) :-

writeList (['move disk’, Number, ’from’, From, ’"to’, Tol).

move (1, From, , To):-
showMove (From, To, 1), !.
move (N, From, Additional, To) :-
Nl is N - 1,
move (N1, From, To, Additional),
showMove (From, To, N),

move (N1, Additional, From, To).

5.8.2. 3apaua npo nomyk y JadipuHTi

[ToTpiOHO 3HAWTU NUISIX, IKUW BeJie BIJl 33JJaHOTO MMOYATKOBOTO MOJOXKEHHS A0 BUXOAY 13
nabipunty. PosrisiHemo mpukiaa riany OynIuHKY, HaBeAeHoro Ha puc. 5.6. IlorpiOHO 3HalTH
BHX1]I 13 33J1aHO1 KIMHATH, HAIPHUKJIaJ J, HA30BHI.

Puc. 5.6. [Inan 6yaunky

49



3agamo ¢akTaMu JBOMICHE BiHOIIEHHS door, SIK€ BKa3ye Ha KIMHATH, MK SIKUMH €
nsepi (door (b, outside)IKBHwﬁw3omﬂnnﬂﬂBqﬂ)

outside) .
c) .

® ® DO Q

e)
)
) .
) .
)
g)

[Tpu po3poobiri Hponor—nporpaMH NOTPiIOHO BpaxyBaTH, IO JIBEpi € cuMeTpuuyHuMH. KpiMm Toro
JUIS 3pYYHOCTI MOXHA BBaXXaTu outside M0AaTKOBOIO KIMHATOIO.
PosrasineMo nporpamy 13 BUKOPUCTAHHSIM CIUCKIB. KITIOUOBUM MIPEIUKATOM € MPEAUKAT

path (Start, Finish, Banned, Visited),

KU J1a€ 3MOTY 3HAWTU NUIAX B1J] MOYATKOBOI J0 KIHIIEBOi KIMHATH, SKUW HE MPOXOJUTH Yepe3
YKOJIHY 13 KIMHAT JiBi4i. J[JI1 YHUKHEHHS 3aI[MKIIOBaHb BUKOPUCTOBYETHCA CIHUCOK '"3a00poHe-
HUX" KIMHaT BannedRooms. 3HalICHUM NIISAX 3aMUCYEThCS y CIUCOK VisitedRooms.

path(Start, Start, , []) :— !.

path (Start, Finish, Banned, [Start|Visited]) :-
(door (Start, Room); door (Room, Start)),
\+member (Room, Banned),
path (Room, Finish, [Start| Banned], Visited).

OCHOBHUI IPeAUKAT 3HAXO)KEHHS PO3B’S3KY:

exitSearch (Start, Visited) :-
path (Start, outside, [], Visited).

IIpuknan 3anury:

?- exitSearch (g, R).
R:[gl ey b] ’

[ e, d, ¢, bl ;
R = [g, f/ ey b] ’
[ £, e, d, ¢, bl ;
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6. MPOIYKIIITHI MOJEJII

6.1. 3aragbHa XapaKTepuCTHKA NPOAYKUiHHUX Mo/eJiei

IIpooykyitinoro Ha3UBAETHCS MOOeb 3HAHb, B SIKIH 0a3a 3HaHb CKIIAIAETHCS 13 NPOOVKYill,
to0TO mpasun "Skmo 4, roai B [6, 9]. Tepmin "mpoaykiis" OyB BBeACHHI aMEPHKAaHCHKUM
matematukoM E. IToctom. Sk 1 joriuHi, MpoayKIiiHI MOJIENI HacaMIepea KOHIICHTPYIOThCA Ha
JeTyKTUBHOMY BHBEJICHHI, ajie € MeHI (hopMajli30BaHUMH 1 TOMY OUJIbIII HAOUHUMH 1 3pyIHUMH.
Ha cyuacnomy erami HaiOuIbII BXKUBaHUM (OpMai3MOM IS 3a/laHHS 3HAHb B €KCIEPTHHUX
CHUCTEMaXx € caMme MPOIYKIIIITHI MOElIi.

[Mpuxnan 1. PosrasiHemo iHdopmaliiiHy eKCriepTy CUCTEMY ISl 300JI0TIYHOTO MapKy, sSKa
MOBHHHA HAa OCHOBI 3a/IaHOTO OIKUCY JESKO1 TBAPUHU BiJIMOBICTH HA MUTAHH, 1110 II€ 3@ TBApUHA.
[Tpoaykiii Takoi CUCTEMH MOXYTh MaTH BUTJISI:

SIK110 TBapHHA € XMKAKOM, MA€ KOBTO-KOPUIHEBHI KOJIIP Ta TEMHI CMYTH, TO 11€ — THUTP.

Ski1o TBapuHa € MTaxoM, He JIITae, IiaBae, Ma€ YOPHO-O1IUH KOJIip, TO 11€ — MIHTBIH.

HageneHi npoayKIiii OMUCYIOTh IMILTIKAIIT (3 ICTUHHOCTI A BUIIMBA€E ICTHHHICTH B).

[Tpuknan 2. Hexail i7eThCs MPO CUCTEMY KEPYBaHHS JACSKUM TEXHIYHUM IIPOIIECOM.
[TpoyKiiii MOXKYTh MaTH TaKUW BUTJISI:

SAxo remneparypa nepesuiiye 200 rpagyciB, BBIMKHYTH CUCTEMY OXOJIOXKEHHS.

[Mpoaykitii 3a1aK0Th yMo6Hi onepayii (AKIO CIpaBeIiBa yMOBa A, BAKOHATH [0 B).

[Mpuknax 3. TumoBMMHM TPOAYKIIISIMH € TpaBWia MiACTaHOBKH (3aMinuT A Ha B).
[TpukiagoM MOXYTh IMOCTYTYBaTH MpaBHIIA IMiICTAHOBKY (POPMaTLHUX TPaMaTHK.

baza 3uanw, opeanizosana ax cykynmicmv RpOOYKYIU, pA30M 3 MEXAHI3MOM KepyEaHHs
NPOOYKYIAMU, YIMEOPIOE NPOOYKYIUIHY CUCTEMY.

Ilpooykyitinoro moOdenn0 HA3UBAEThCA TMPEJCTABICHHS 3HAHb Yy BUIISAl CYKYRHOCMI
npooykyiu. [Ipodykyis BU3HAYAETHCS SIK BUPA3 BUTIISITY
() Q;P;A=B;N,
ne (1) — iM’s TpoayKiii, 3a JOIMOMOIOI SIKOTO BOHA BHILISETHCS CEPEl YCI€T MHOKHHH
TIPOYKITIH;
Q — cdepa 3acTocyBaHHS MPOAYKIIii; MpeIMeTHA 001aCTh, 10 SKOT BOHA BiTHOCUTHCS;
P — ymoBa 3acTocyBaHHS IPOIYKIIIi;
A = B — s0po npoodykyii; iHTEepHpeTanis 3ajJeXuTh BlJ KOHKPETHOI CUTYaIlli; 4acTo PO
IHTepHpeTyeThes K "axwo maew A, 3pobu B";
N — niciaymosa npodykyii, TOCTYIIOE TPOLEAYypH, SIKI HEOOXITHO BHUKOHATU MICIIS
peanizarii sapa.
Sk npukIag MOKHA HABECTH TaKi IPOYKITIi:
(M-1) Mara3uH; y mOKyMIs € TPOILi; SIKIIO MOKyMNelb X04e KyMUTH piy, BiH IJIATUTh B
Kacy; 3MIHUTH 0a3y JaHUX MPO TOBAPH.
Sk npukiag MOKHA HABECTH TaKy MPOAYKIIIFO:
(bC-29) bankiBchka cepa; KIIEHT Ma€ paXyHOK y OaHKy Ha JIOCTATHIO 1 SIKIIO KJIIEHT
Oa)kae 3HATHU MEBHY CyMYy TpOIleH, TO BIH MOBHHEH HAMKMCATH OpJiep; BHECTH 3MIHHM /10 0a3u
TaHUX.
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[lepcieKTUBHUM BHUAAETHCA MOETHAHHS NPOAYKUIMHUX Mojene 13 ¢peiiMoBUMH 1
MepexkeBUMU. Hampukman, cami 3HaHHS MOKHA OMKMCYBaTH Ha OCHOBI CEMaHTHYHUX MEPEK, a
ormeparlii HaJ HUMH 3aJaBaTH SK MPOAYKLIKHI, IO 3yMOBIIOIOTH 3aMiHy OJHOTO (parMeHTa
Mepexki Ha 1HIHHA. 3 1HImoro 00Ky caMi MPOAYKIIi MOXKHA BKITIOYATH O CEMAaHTHYHUX MEPEXK 1
¢peiimiB MeTou Ki1acy MOKHA PO3TIIAIATH SK MPOAYKIIT — O0COOJIMBO Yy BUIAJKY, SKIO BOHH
€ JIEeMOHaMH, L0 3allyCKaloThCA MPU BUKOHAHHI MEBHUX YMOB. SIK THMIIOBI MPOIYKIII MOXHa
po3rIsgaT 3B’S3KM (DYHKIIIOHAJIBHOI MEpexl, sIKI 3aJIal0Th aJITOPUTMHU OOYHMCIICHHS OJIHUX
BEJIMYMH Yepe3 1HIII.

[TonynsipHiCTh MPOIYKUIMHUX MOJIeNIel 3yMOBJIEHA TaKUMHU pucamu [9]:

1. BigeiiicTh MOACHKUX 3HAHb MOXE OYTH 3allicaHa y BUTIISII IPOTYKIIIi.

2. MonynbpHICTh; IPOIYKIIii, 32 PIKKUM BUHITKOM, € HE3JIC)KHUMHU, 1 BHECECHHS 200
BUJTYYEHHS OKPEMHUX MPOIYKIIIH, SIK MPABUIIO, HE MPUBOIUTH /10 3MiH B 1HIIMX
MPOYKITISX.

VY pa3i HeoOX1THOCTI MPOAYKI[IHHI CUCTEMH MOXKYTh peali3yBaTH Oyb-sKl aJITOPUTMHU.
[Ipoaykiii MOKyTh OYTH HOPIBHSHO JIETKO PO3MOALICHI 3a cpepamMu 3aCTOCYBaHHS.
[lepcniekTUBHUM € 00’ € JTHAHHA MPOAYKLIMHUX CUCTEM 1 MEPEKEBUX 3aBJIaHb.
[Tpoaykiii MOXYTh PAIFOBATH MapaleIbHO Ta ACHHXPOHHO, TOMY iX 3pyYHO
peali3oByBaTH Ha OCHOBI 0araTOMpPOIIECOPHUX KOMILICKCIB.

Jlo ocHOBHHX MpoOJieM, MOB’S3aHUX 3 BUKOPUCTAHHAM NPOAYKIIWHUX CHUCTEM, BIIHOCATH
CKJIQJIHICTh NIEPEBIPKU HECYNIEPEUIIUBOCTI Ta KOPEKTHOCTI (PYHKIIIOHYBaHHSI.

©o ok w

6.2. Ilpoaykuii Ta Mepe:ki BUBeIeHHS

Cucremu npoAyKIiid yacTo OyBae 3py4yHO 300pakaT y BUIIISLAL TpadiB, K1 HA3UBAIOTHCS
mepedcamu GUBEOeHH .

Mepexi BuBeneHHs1 OynytoTbes Tak. Bepmunau rpady BIAMOBIIAIOTH YMOBaM 1 J1M, LIO
BXOJSATh /10 JIBUX 1 MPAaBUX YaCTUH NPOAYKUINA. KO B MPOIYKLIMHI CUCTEMI € MPOJYKLIs
A = B, 1O BiJ BepumimHU A N0 BEpIIMHU B e opieHTOBaHa Ayra. SIKIIO X € MpOoayKiis 4,
B = C, to nyru (AC) ta (BC) noB’s3ani BigHOmeHHsM "[" (KOH TOHKITIT)

Tak, 11t IPOAYKIIIHOT cUCTEMH

A=C

B=C

B,F=L

F=0Q

D,C=0G

MCpPCiKa BUBCIACHHA Ma€ TaKui BUTIJIAA:

e

@‘@@
® ® 6@ ¥

Puc. 6.1. [IponykuiiiHa Mepeka BUBEICHHS
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Ha ocHoBi ananizy Mepex BUBEACHHS CTa€ HAOYHININM 1 OUYEBHUIHIIIUM T€, 110 BiAMOBIIb
Ha 3aldT KOPUCTyBadya MOXKHA OTpPUMATH IMIJISXOM 3BEACHHS 3aad 10 mia3amad. Tak, moo
BUpINTHU 331auy G, HeoOxiaHO BUPIMUTH 1 3aaa4y D, 1 3agauy C, po3B’a3yBaHHS SKOi B CBOIO
yepry, norpedye BupimeHHs abo A, abo B. Takum 4MHOM, Mepeka BUBCICHHS JIsi KOXKHOI
3a51a4i € CTPYKTypOro, OIM3bK0I0 110 Tpaauilinaux [-ABO-rpadis.

6.3. TunoBa cxema po0OTH eKCIIEPTHOI cucTeMH Na 0a3i npoaykuii

Ha puc. 6.2. moka3aHa y3arajbHeHa cXeMa THUIIOBOi €KCIIEPTHOI CHUCTEMH, TTOOYT0BaHOI Ha
OCHOBI MPOAYKITIAHKUX MPABUII:

Kopucrtysau

4

A
[nTepdeiic 3
KOPHCTYBayeM
A

A 4 v

Poboua nam’sth

A
A

Jloriuuuii 610K

A 3

A
ba3a 3HaHb Ha OCHOBI NPOAYKLIH

Puc. 6.2. Tunoa cxema poOOTH IPOAYKIIIHOT CHCTEMH

Jlo po6ouoi mamM’sTi 3aHOCSAThCA (PaKTH, MO 33IAI0ThCS KOPUCTYBA4Ye€M, a TaKOX HOTO
3anuTh. JloriyHuil OnOK 3icTaBisie 1Mo 1HGOpPMAILD 3 MpaBWiIaMH, Kl 30epirarotecsi B 0asi
3HAaHb, 1 3aCTOCOBYE TI MpaBWJIaA, AKI MOXYTh OYTH 3ICTaBJIEHI 13 BMICTOM pOOOYOi mam’ sTI.
Hanpuknaz, sikio B 60a3i 3HaHb € npoAykiii 4 = B ta B = C, TO BOHU MOXYTbh OyTH BUKOHAaHI,
KOJIM KOPUCTYBay BBIB JIaH1 MPO ICTUHHICTH (aKTy A.

6.3. I[Ipsime Ta 3BOpOTHE BUBEAEHHS

[cHYIOTB J1B1 OCHOBHI CTpaTerii JOTIYHOrO BUBEAEHHS B MPOIYKUIMHUX CUCTEMAX: MpsMe
Ta 3BOPOTHE BUBEACHHS.

[Ipsime BUBEIEHHSI HA OCHOBI HAsSIBHUX ITpaBWJI Mepeadavae aHamiz:

1) HaciaKiB 3 GakTiB,

2) HACIIKIB 3 HACIIJKIB 1 T. 1.

[Tporiec mpomoBKy€eThCS, MOKU HE OyAe BCTAHOBJICHO ICTMHHICTh a00 XHUOHICThH 3amHTy
KOpHCTYyBaya.

Hampuknan, vexait € nmpoaykiiii 4 = B ta B = C; KOpUCTyBa4 MMOB1JIOMUB MPO ICTHHHICTh
dakty 4 1 cnutaB npo icTUHHICTH C. JIaHIIOXKOK MPSMOTO BHUBEACHHS MaTUME BUTIAI: 3 A
BUBOJUTKCA B, 3 B BuBoAUTHCA C, ToMy C — ICTHUHHE.

[Ipsime BUBEACHHS HE BBAXKA€THCS €(DEKTHMBHUM Uepe3 Te, IO MOXKHA OTPUMATH YMMAajio
0e3MepCreKTUBHUX MPOIYKINiH, 1, BIAMOBIIHO, MTOPOHKYETHCS TyKe 0araTo 3aiBUX MPOMIKHUX
pesynbrariB. EkcmepTHI CUCTEMHW HAa OCHOBI TPSIMOTO BHUBEJCHHS BUKOPHUCTOBYIOTHCS, SIK
MPaBUJIO, IPH IUIAHYBAHHI 1 TPOTHO3YBAHHI.
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[Tpu 3BOpOTHOMY BUBEIEHHI JIOT1UHUIN OJIOK MOYMHAE POOOTY 13 3aMHUTy KOPHUCTyBaya,
TOOTO 3 TBEPIKEHHS, SIKE TIEpeBips€ThC. Po3rnsaaeTbes oHEe 3 MpaBuil, HA OCHOBI SIKMX MOKHA
BUBECTH II€ TBEPKECHHS, MICJIS YOTO MEPeBipsIETbCA ICTUHHICTD JIBOT YaCTUHU 1IOTO MPaBHIIA.
[Ipoiiec MOBTOPIOETRLCS A0 TUX Tip, JOKHU BiH HE AiiiAe 10 (aKTiB, K BBAXKAIOTHCS ICTUHHUMH.

VY Hamomy IpUKJIaal JTAHITIOKOK 3BOPOTHOTO BUBEACHHS MatuMe BUTIISA: ""C BUBOIUTHCS
3 B, B BuBoauthes 3 A, A ictunHe, o1ke, 1 C icTUHHE".

Sk 1 y BUNajKy npsMoro BUBEICHHSI, 3BOPOTHE BUBEACHHS MOXE BUMaraT MOBTOPEHb y
pasi HeB1aJmoi cripoOu, 1 TOMY € CTpaTeTriero mepedopy.

3BOpOTHE BUBEJICHHS TICHO MOB’S3aHO 3 PE30JIIOLIEI0, 30KpeMa JIIHINHOI0, 1 MEXaHI3MOM
BUKOHaHHS nporpam [Iposory.

6.4. TunoBi IMCHUNIIHM BUKOHAHHSA NPOAYKIii

[lepenycim spa MPOAYKINiN MPUWHATO TOIUIATHA HA IETEPMIHOBaHI Ta HEJACTEPMIHOBAHI.
VY nerepMiHOBaHUX MPOAYKIISX IPH BUKOHAHHI JIBOT YACTUHU 3aBXKJIU BUKOHY€EThCA 1 TIpaBa. Y
HEJICTEPMIHOBAHUX TMPOMAYKIISIX TMpaBa YacTWHA TMPU BUKOHAHHI JIIBOI BUKOHYETHCS
HEO0OOB 3K0BO. MOXKJIMBI, HANpPUKIAJ] TakKl IHTEpPIpeTalii HEACTEPMIHOBAHUX MPOYKIIIH:
"Axmo A, To MmoxiuBe B"; abo "Skiio 4, To B 3 IEBHOIO BIPOT1IHICTIO".

[cHYIOTB PI3HI pEKUMHU KepYBaHHS BUKOHAHHSM IOTOBUX MPOYKIIIA, TOOTO MPOAYKIIIH,
JIBI YaCTUHU SIKUX ICTHUHHI, 1, BIJIMOBITHO, 11 MPOAYKII MOXYTh OyTH BHUKOHAHI HETaWHO.
MoskHa BUOKPEMUTH TaKl PEKUMHU:

PEXKUM HETAHOTO BUKOHAHHS;
pexuM (GopMyBaHHS KOH(PIIKTHOTO HAOboOpy.

Y peoxxcumi HeeaiiHo20 6UKOHAMHA, TIepUIa 3HAWIEHA TPOIYKIS BUKOHYEMbCA
HEBIOKNIAOHO.

Y peoxcumi gopmysanns Kou@aikmHO20 HabOopy 3HAWACHI TOTOBI MPOIYKIII HE
BUKOHYIOTBCSI BIJIpa3zy, a BKJIIOYAIOTHCS 10 KOHGQIIKMHO20 HAOOpYy — CIUCKY TMPOAYKIIIH,
FOTOBUX JI0 BUKOHaHHA. Jlume micas 3aBepiieHHs (OpMyBaHHS KOH(IIKTHOrO Habopy
BiJI0YBAETHCS BUPIIIEHHS KOH(IIKTY, TOOTO BHOIp 31 CIIMCKY TOTOBUX MPOAYKIIN SKOICh OJHIET.
[H1ra Ha3Ba KOH)IIIKTHOTO HA0OPY "PPOHT TOTOBUX MPOAYKITIH".

Posrnsnemo nesxi mpoOsemu, ToB’si3aHl 3 KOHGIIKTHUMHU Habopamu. Hexait maemo
POTYKIII:

1) A= B
2) A=C

1 A icTUHHE.
Toni 06uAB1 MPOAYKIIii TOTOBI O BAKOHAHHS 1 yTBOPIOIOTH KOH(MIIKTHHIMA

Aximo sapa MPOAYKIIM IHTEPIPETYIOThCS SK IMILTIKAIli, mpobjieMa € MEHII TOCTPOIO.
[IpoaykiriiiHa cucTeMa € 4nucTo JaeknaparuBHoro. [licns 3actocyBanus 1), ToOTO BUBeneHHs B, A
3QJIMIIAETHCSA ICTUHHUM, 1 MU 3aBXKIU MOXEMO BHKOPUCTATU MNPOAYKIit0 2). TakuM 4duHOM,
NOPSJIOK 3aCTOCYBaHHS MPOIYKUIMHUX MPaBUJI MOXE BIUIMBATH JIMILE HA 4ac pOOOTH CHUCTEMH,
aJie He Ha ICTUHHICTh BUCHOBKIB.

30BCIM 1HIIA CUTYyallisl BUHUKAE, AKIIO sApa NPOAYKIINA IHTEPIPETYIOThCS K "BUKOHATH
Taky-To Ait0". Tosl micist BUKOHAHHS 1) cuTyalist MOXKe 3MIHUTHCS: A MOXe Iepectatu OyTu
ICTUHHMM, 1 TOJ1 TPOJYKIIisA 2) MOXKE CTaTH HEAOCSKHOI0. ToMy, SIKIIO Hacmpapai Tpeda Oyio
Bubupatu C, BUOIp B cTae MOMHIKOIO, SIKY HE 3aBXKIM MOKHA BUIIPABUTH.
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[cHyIOTH pi3HI cTparterii BUpIMIEHHS KOH(IIKTIB, a TaKOXX OOMEKEHHS MpPU BKIIOYEHHI
TOTOBUX MPOIYKIIH 10 KOH(PIIIKTHOTO HAbopy.

Po3pi3HAIOTH TaKOX IIEHTPaII30BaHE 1 ACIICHTPAII30BaHE KEPYBaHHS MPOIYKIISIMHU.

3a LEeHTpali30BaHOTO KEpyBaHHS MPOIYKI[iifHA cHCTeMa Ma€ LEHTP KepyBaHHA, KU
BUPIIIIY€E, KOJM Ma€ CIPALIOBAaTH Ta M 1HIIA MPOTYKITiS.

3a JeUeHTpali30BaHOTO KEpPyBaHHS KOKHA MPOAYKIIS MOXE CaMOCTIMHO MPUHHSATH
pilieHHs! Mpo CBiil 3amyck. OQuH 3 TUIIOBUX MEXaHI3MIB, SIKMM 3aCTOCOBYETHCS MPHU I[LOMY, €
MexaHi3M "kimacHoi gomku". Taky Ha3By Mae cremiajgbHa 00JacTh Mam’sTi, JOCTyIHa JJIs
pi3HUX npoaykiik. Ha Hi#l mpoayKiii 1Mo npaloTs napaieibHo, 3HaX0AATh 1H(GOpMAIIito, 110
MOXe 1HIIIFOBAaTH 3amycK. Tyau * BOHU MUINYTh 1HPOpMAILit0, III0 MOXKE BUSIBUTHUCH KOPHCHOIO
JUISL THITUAX TIPOJTYKITiH.

6.5. OcHOBHI cTpaTerii BupinmeHHss KOHQJIIKTIB y NPOAYKIIHHUX cHCTeMaxX

O4eBUHO, IO HaW3araJibHIIIUM CHOCOOOM KEpYyBaHHS CHUCTEMaMHM NPOAYKLIA €
KOMILJIEKCHE TJIaHyBaHHS 11 poOOTH, TOOTO MPUIHATI PIllIEHh HA OCHOBI aHAI3y BCIX MOMXKJIMBUX
JiH Ta X HACIIAKIB 3 NOIJISIY METH, 110 CTOITh MEPE] CUCTEMOIO. AJle 3p03yMLIO0, III0 BKa3aHUH
OPUHIIMI  PIIKO MOXe OYyTH 3aCTOCOBaHMNM Yy TIOBHOMY 00Cs31, Hacamrepe] 4epes
EKCIIOHEHIIIHE 3pOCTaHHs KUIBKOCTI MOXJIMBUX BapiaHTIB PO3BUTKY MO/IIHA.

[cHytOTh cTpaterii KepyBaHHS BHUpPINIEHHSM KOHQIIKTIB, METa SKUX — HaMaraThcs
YHUKHYTH eKCHOHeHIiiHoro BuOyxy. IlomiOHi cTparterii 34e0UIBIIOTO MOXYTh OyTH
OXapaKkTepu3oBaHi sK eBpucTUuYHi. B [9] omumcani neski cTparerii KepyBaHHS BUKOHAHHSIM
POTYKIIH.

Ipuauun "crocy kuur'. [pyHTYeTHCS Ha ij1€l, 0 HAMKOPHCHILIOKW € MPOIYKIIis, sKa
BUKOPUCTOBYEThCSI HalyacTille (Tak camo, K y CTOCI KHUT Ti, 1110 HAalYacTillle KOPUCTYIOThCA
NOMUTOM, SIK MPaBWJIO, OMNHHSIOTHCS 3BEpXy. BIAMoBiIHO, 3 (PPOHTY TOTOBUX MPOMYKIIH
BUOMpAETHCS MPOAYKIIS 3 HAMOUIBLIOW YacTOTOH BHKOpHCTaHHS. Y [1] BigmiueHo, 110
KEepyBaTHUCS MIPUHLUIIOM "CTOCY KHUT" AOILIBHO, SIKIIO MPOYKIIiT BIIHOCHO HE3aJICXKHI OJIHA Bif
0JTHO1, HaMPHKJIA, KOJHM KOXHa 3 HUX SBJIsIE COO010 mpaBmiIo "cutyariiis A = ais B".

Ipunumun "HaigoBmoi ymoBu'. 3 QpOHTY rOTOBUX MPOAYKIIM BUOMpAEThCS Ta, IS
AKO1 CTaja CIpaBeJIMBOI0 HailfoBIIa yMoOBa BUKOHaHHA. [lificTaBolO0 NJi 1bOTO MPUHIUITY €
MIPKYBaHHsS PO Te€, IO YacTKOBI NpaBWJa, 3aCTOCOBHI JO BY3bKOI'O KJacy CHUTyalld, €
BAKJIMBIIIMMU, HIJK 3arajibHi MpaBuja JJisl LIMPOKOTro Kiacy cutyallii. Hanpukian, Hexail € 1Bi
MPOYKIIIi:

(1) SAxmo A — ntax, To 4 miTae.

(2) Sxmo A — nTax 1 A — MIHIBIH, TO 4 HE JITaE.

SAxio BijoMo, 0 A — TIHTBIH, TO 3a MPUHIIAIIOM HAKOBIIIOI YMOBH CIIiJl BUOpaTH (2).

VY [9] Bia3Ha4aeThCs, 10 MPUHIMIT HAMIOBIIOT YMOBH JOIIJIBHO 3aCTOCOBYBATH, SIKIIIO
MPOYKITI IPUB’sI3aHl 10 TUIIOBUX CHUTYAIllH, 3B’ I3aHUX BITHOIICHHSM '"9acTKOBE — 3arajbHe".
Jlo 1poro Mo’kHa J0JaTH, IO LIeW MPUHIMI 3acIyroBye Ha OCOOJMBY yBary IpH aHasi3i
BUHATKIB. Tak, y Hamomy NpUKIaal TpaBwio (2) € BUHATKOM 3 mpaBuia (1); sskOu mu Oymnu
BIIEBHEHI, 1110 (1) HEe Mae BUHATKIB, MM MOTJIM O 3aCTOCYBATH L€ 3arajbHe MpaBUiIo y Oyab-aKii
CUTYyallii.
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