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MepeaMoBaHayKOBOIo pefakropacepiinigpyyHukis
Ta HaBYanbHUX nociGHukis «KOMIMTKOTUHI»

[lanosnutt vumavy! . '
3arouaTkoByIOUM MaciuTaOHUI OCBITHBO-HAYKOBUH MPOCKT MArOTOBKA I BIAM-HA Cepil
CYHACHHX TiAPYUHMKIB | HaBUaTbHUX HOCIOHUKIB T 3rajibHOI0 HA3BOI0 V«KOMI[ HOT I/I‘EH»
Ta i3 3araibHUM METOJMYHMM [IATPOHYBAHHAM HONO IHCTHTYTOM THHOBAUHAHKX TEXHOJIOTTH Ta
smicty ocsiti MOH Yipaluu, Meni, Sk IHILIaTOpY Ta HAyKO-BOMY KEPIBHUKY, HEOJHOPA30BO
ﬂoBozimIOCb FIPUCKITIIMBOAHATTI3Y BATH A alIbHY CHTYALLIIO BLAPHHICY 4aCHOTO pra'l'HOMOBHOI"‘O
HifPYUHHKA  KOMIT 10TepHO-iH(GOpMaTHUHOTO  Npodio.  3araiom, NO3WTHBHA TEHACHMIA
OCTAHHIX POKIB Ie He CHIBMIPHA 3 HAA3BUYAMHO AMHAMIYHMM DO3BHTKOM SK OCBITHBO-
HAYKOBOT Ta BUPOOHUUOT cepn KOMITIOTHHIY, TAK | CTPIMKUM PO3IIMPEHHAM HOTEHLLIHO]
NEABOBOT YMTALBLKOT ayAuTopil 1bOro Mpodinto. [HUWKMMHA CIIOBAMH, IONCPEIHIM aHaNI3
3aCBiMy€ HASBHICTb 3HAYHOTO COUIANBLHOIO 3aMOBJIERHS il PEanizailiio MPONOHOBAHOIO
BALIHF YBA3I NPOEKTY. o )
lle opauum  daxropom (GOpMyBaHHS OCBITHLO-HAYKOBOT IHiLATHBH,  NPOMOHOBA-HOT
[PYIIOIO BIAOMUX BITUM3HAHUX HAYKOBLB-[ICArONiB Ta NPAKTHKIB, SKi OPraHi30BYIOTh HAYKOBI
JOCIDKEHHS, FOTYIOTH (haxiBLiB Ta npOBALITL DI3HEC B rajTy3i KOMII FOTHHIY, TOCTAlIO 3ABJANHS
LIMPOKOMACIITAOHOrO BKIIOYEHHs YKPaiHCHKOT BHILOI IIKOIM JI0 }Baraﬂb}'lOCBpOHCl/{CbKHX
i BcecBiTHIX 00 €HanD, CTPYKTYp 1 acouiauiil. BHKOHYIOUM QYHKILIO HAY KOBO-TEXHIHHOTO
JIOKOMOTHBY CYCIIIBCTBA, Tajly3b KOMITHOTHHIY HEBIABOPOTHO 3000B’s3aHa 3irpatu poitb
AKTUBHOTO TBOPLS 3araiibHOT OCBITHBO-HAYKOBOT MiIaTdGopmu, sKa Mae OyTH METOOIOTiHHO-
06 exnaBuot0 Ta  npodeciiiHo-iHTerpalifiol  OCHOBOI uia  OaraTbox cdep JIHOAChKOI
AUSSIBHOCTL. ‘
Tperiv cyrresum  akTopom, sIKnit CIOHYKAB 3aNoMaTKyBaTH IIPONOHOBAHY  CEPIO
NiAPYUHUKIB | 110CIGHMKIE € 00 €KTMBHO B3PI cUTYaLlis, Koau (axiBusm Ta HayKOBLAM
rpeGa NoATH YITKKIL CHIHA U010 HAYKOBO-METOL0J0T MHOTO ocmngnem—m Ta BUKIAEHIS
BA30BUX 3HaHb Tany3l KOMITKOTHHIY K OCBITHLO-HAYKOBOT, BUPOOHMUO-EKOHOMIYHO! Ta
cepBicHO-00CIyroBYRaIBLHOT ChepH. ' ,
Yyrau, Ge3cyMHIBHO, 3BepHE yBary Ha HaWly MOC/IIOBHY MPOMOLIKD HOBOTO TEPMIHY
«KOMIT TOTUHIDY (computing, aHrL.), skHH € BIATUM Ta KOMIUICKCHO y3a-TajlbHIOBAILHUM
A O3HAUCHHS Tajdy3i 3HaHb, HAayK, BUPOOHMUTBA, HA/lAHHS Bl;m.()rauum.x’nou‘[yr T4
CepBiCiB. BUAETBCS JOPEUHHM NIOJATH PETPOCTIEKTHBY AK CAMOTO TCPMIHY KOMIT IOTHHT, TaK
| LUMPOKOT OCBITHLOT, HayKOBOT, Gi3HEcOBOT Ta BUPOOHNUOT ChepH AlsILHOCTI, HIO IMEHYETHCS
KOMIT FOTHHIOM. )
Vrepiie TepMiH KoM IOTHHE yBeaernit 1998 poky Hnom Docmepom 3 Apfil‘()HCbK()l
HanioHabHOT Taboparopii vikarcbkoro yHisepcurery ta Kapiom Kecetvmanom 3 IHCTHTYTY
inpopmaruxn wrary kanidopnis (CLIA) Ta sanpononosanuit ans O3HAYCH-Hs KOMILTEKCHO
raysi 3HaHb, KA BKITIOYAE IPOEKTYBaHHS Ta noOYyLIOBY armapaTHUX I HPOTPAMHUX CHCTEM
ﬂﬂﬂd LIMPOKOTO KOJIA 3aCTOCYBaHb: BUBUCHHS TIPOLIECIB, CTPYKTYP i Kepysarmﬂw’l il——l(bo'pmax.uc'l;o
PI3HMX BWAIR; BUKOHAHHs HAyKOBUX JOCHDKEHL 13 3aCTOCYBAHHA KOMIT'IOTEPIB Ta X
{HTEACKTYAILHOCTI, CTBOPEHHS | BHKOPHCTaHMS KOMYHIKAIMHAX Ta JEMOHCTPALUHHHX
3ac0O01B. MOIIYKY Ta 30MpanHs iHhOpMALii A1 KOHKPETHOT METH | T. 1H
V nogaisiiomy cdepa BUKOPUCTaHHA TepMiHy CYTTEBO PO3LIMPHIIACK, 30Kpema, B
OCBITHBO-HAYKOBI 1lapuHi 1Oro Houany BUKOPUCTOBYBATH /U1 O3HAYEHHS BIANOBIIHOT rajysi
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3HaHb, JUIA AKOT NEPIOANYHO (OPIEHTOBHO LOAECATH POKIB) MPOBIAHUMH YHIBEpCHUTETAMHU Ta
npogecidiumu acoujanismu (haxisuiB po3pob-isSIOTHCS Ta IMNIEMEHTYIOTECS HABYAIIbHI
[1aHH [ TPOrpaMu, KOTPi B NOAANbLIO-MY HalyBAIOTh CTATYCY MiDKHAPOAHO BH3HAHUX OCBITHBO-
npodecifnux cranpapris. 3oxpema, BAPTO aKLEHTYBATH yBary Ha BEPCIifX MiICYMKOBOTO
nokymenty “Computing CURRICULA” 2001 poky. 3a OKpeMUMH MOBIOMICHHIMUA MOXKHA
CTBEPJUKYBATH, LI0 Heprobuk 36ipuuk ctannapris “Computing CURRICULA” 6yne nopanwuit
npogeciiinomy sarany jio 2011 poky. Ilepiue opranizauiiite 3acinanns BianosixHux haxosux
pobouux rpyn Binbynoce y Hikarcekomy yrisepcureri siitky 2007 poky.

Jrst hopmyBanns uisticHoro opHopisHoro noganus cyti KOMITIOTHHIY mu 6asyemoch
Ha CYYaCHHX HAYKOBHUX YSBJIEHHAX 3 MaKCHMAaJIBHO MOMUIMBUM CTPOTMM MOKOMMNOHEHTHHM
BUKJIAACHHAM OCHOBHMX 0a30BMX O3H@YEHb Ta MOHSTh, SIKi CKIA-IMCb ICTOPUYHO | €
3aralbHOBM3HAHMMU B rpodeciinux konax. Boanouac mis noGyaosu wiicHOT 3BaKeHOT
KapTUHH MM BHKOPUCTQ/IM TNEBHI y3arajlbHEHHs Ta 3aralibHOCMCTEMHI KiacHdikauiini
T AXOHU.

bescymuigHo, 1110 6a30BMM Ta By HAAMEHTATLHUM IIOHSTTAM OYI10, € | 3AJTHIIAETHCS TOHSITTS
ITHOOPMATHKH(informatique - dpanit.), sk dyHaameHTansHOT HayKW, KOTpa BHBYAC
HaHOIIbLI 3araibLHI 3aKOHH Ta 3aKOHOMIPHOCTI npolecis Bi00-py, pecerpauii, 36epexenus,
MEPEaBaHHA, 3aXHUCTY, ONpAIOBaHHA Ta NoJdaHHs iHpopmauii. Sk dyHaamenransHa Hayka
inopmarnka Oyna nogana B 70-x poxax XX cr. Flpn upomy xouy Bijipasy i 3actepertd Bin
NPUMITUBHOTO OTOTOYKHEHHS, SIKE YaCTO € HATBHO BIKUBAHUM 11{0JI0 CKBIBAJICHITHOCT] HORSTH
«indopmarukay (informatique — ppauil.) Ta «komrrI0TepHi HaykHy (computer science - adr.).
Taki oroTOKHENHS, 3 MEBHOIO MIPOIO HAGIIIKEHHS, MOYKITMBI LLIO0 PO3LIMPEHOTO CYUaCHOTO
TPAKTYBAHHS THQOPMATHKM K 3arajoM NPUKIAHOT HAYKKH PO obuMciienns, 30epexeHHs,
ornpaigosatis indopmauii ta noGynoBy npuKIajHUX inGopMaliiHuX TeXHONOrH | cucTem Ha
ix Ga3l. Take TPakTyBaHHA € XapaKTepHUM B Psiii €BponeHcLkUX kpain. CTPore < 03naueHs
Ta TIOMAHHS TIPEIMETY  A0CDKEHb iHopMaTHKK, a came - iHdopmaltii, mac cripasy 3
ynipamenTanbuM e peAYKOBAHUM HOHSTIAM i (hiKCyeTbes Y CIOBHUKAX K «informa-
tio» (urar) - BiZOMOCTI, MOBIOMACHHS. BUBYEHHSM Ta BCECTOPOHHIM aHali3oM CYTHOCTI
inopmanii’ OniKYCThCs HayKa, MO HA3MBACTBCA reopis indopmanii”. Ha naimy aymky.
OCHOBIIOIO TIPUHILHIIOBOIO BIIMIHHICTIO MiK iH(OPMATHKOIO 12 KOMII'HOTEPHUMH HAYKAMH € T€,
L0 1€pLIA B CBOCMY NEPBUHHOMY TOJAHHI BIAHOCHTLCS 10 KATeropil (hyHjamMenTaibHUX HayK,
K TO (Pi3HKa, MareMaruka, XiMist 1 T. i1, Y Toil e yac KOMIT'FOTEPHI HAyKH 3aIajlOM 3a CBOEIO
CYTHICHOIO [IPHPOJIOIO Ta BCIMA HASABHMMM O3HAKAMM HAJICHKATL 10 KATEropil [PUKIAIHNX
HayK, sKi 0a3yloTbCs Ha (PYyHIAMEHTANBHUX 3aKOHAX Ta 3aKOHOMIPHOCTAX iH(opMaLiHHKUX
11POLECIB, KOTPi BUBYAIOTLCA B paMKax (yHAaMEHTaILHOT HAYKH iHGOpMaTHKN.

OcobuBO HArOAOCHMO Ha TOMY, 11O Y HAAMEHTAIIbHA HAY KA Ta 1T Pe3yJibTATH HE NPU3HAYCH]
/U131 GE3MOCEPEIHBOIO MPOMMCIOBOTO BUKOPUCTAHNS,

Jist KOMITIOTEPHHX HAYK XapaKTepHOIO O3HAKOIO BMAIIEHHS iX Y CICKTPI 1MPHKIaLHUX
HayK € 00’€KT IIPUKIA/ICHHs 3HaHb, YMiHb Td HABUYOK y KOWTEKCTi KOHKPETHOTO 06’€KTy —
oGumcItoBaa (KoM’ 1oTepa). [HILOIO BiOKPEMIIEHOIO NIPH-KNIAHOIO HAYKOBOIO Faly3310, L0
Gasyerbes na nigpanuuax iHOPMaTHKH, € pO3/AiI IPUKIALHUX HAYK, OCHOBHUM 06’ €KTOM SKHX
€ cam nporec obuncsiens. lle Hayku, ki IMEHYOTBCS 0OOUHCIIIOBATLHAMH HAayKaMK — «COM-
putationally science» (anr.). Tpapnuiiino clonu BigHOCATH ofuucoBaNIbLHY Ta KOMIT’ IOT€pHY
MAaTeMaTHKY.

TpeTboro NPUKIIaIHOI0 HAY KOBOIO Faily 3310, IKA IPYHTYEThes HA )y HAAMEHTAbHUX 3aKOHAX
IHHOPMATHKH, € PO3LT TIPUKIIAIHUX HAYK, OCHOBHUM 00 EKTOM SIKHX € iHopManiiHui pecype
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(y cyHacHili JiTepaTypi 4acTO BKUBAETHCS MOHATTA «KOHTEHT» (content, anri.). Y PO3YMiHHI
inopmauiditoro HanosHeHHs. Lli npuKiIaaHi HayKu OfepxKallu HasBy «inopmaLliitHi HayKu»
(information science, aHru.).

YV ranysi npuiagpux ingopMaiifHuX Hayk 6a30BMi O0’€KT AOCIHIDKEHb, a came
{ndopmariiiituii pecype, NOAAETBCS, K NPaBuI0, Y GOpMi aHHX Ta 3HAHB. 3a CTIPOLIEHOIO
GOpMYJIOI0 03HAYATMMEMO JlaHi AK MarepianizoBaHy m(fpoprvlauuo T06TO  IHGOPMALLIIO,
4Ky MOJAHO HA MaTepiaibHuX HOCIsX, 3HaHHA sk cy6’ckTuBizoBaHy indopmaLiio, T00TO
indopmalLito, KA MPUPOAHO HAJIEKUTD CYG €KTY, | B Tpaau-1iiHOMY posyMiHHi nepebypac B
TIONCHKIN nam’ aTi.

VaarabHIOIOUM  Knacu(ikaliHHO-03HAKOBY ~ CXEMY, CTBEPIKYEMO, MO  Ha 0asi
dynaamentansioi Hayku JHOOPMATHUKH dopmyroThes TpH NpUKiaHi HayKOBI rany3i, a
caMe: KOMITFOTepHi Haykd, OOYMCTIOBAIbHI HayKH Ta iH(OpMaLLifiHi HAYKK 3 BIATIOBIAHUMH
00’ exTamMu J0CHiKeHb Y CBOTX cepax.

llle pas MiAKPECHHMO, WO pe3ybTaTd (yHIAMEHTATbHUX HAYKOBAX HOCII-KEHb HE
npusHaueHi 1 Ge3rocepeHbOro NPOMUCIIOBOTO BUKOPUCTAHHS, Y TOH JKe 4ac pesynbrart
MIPUKITAZHUX HAY KOBHX JI0CJT [DKEH b, SIK TIPABUIIO, IPU3HAYEH | /15 CTBOPEHHSA T Y/IOCKOHAICHHS
HOBHX TEXHOJOIIH.

I'HOCEoNOridHMi  aHaniz  nojansuoro (OpMyBaHHs  HXEHEPHOro pisHd  Cdepu
KOMITIOTUHI'Y HEBifBOPOTHO BElle 10 CTPYKTYPHOIO 0aHHs Ga30BUX TUIIIB iHKeHepiH,
SIKi TPaKTYIOThCs y Kiacuunomy posyminni. IHJKEHEPISA (makicTepunit — Bin siar. ingenio-
SuS) — Lie HAyKa [PO MPOEKTYBaHHs Ta o0yA0BY (UHT. CTBOPEHHS) 00’ E€KTIB 1EBHOT IPUPO/IM.
Y oMY KOHTEKCTi NPUPOAHUMYU 1S chepH FOTUHIY ¢ nexinbka BruiB itkenepii. Mosa
HTHME NIpo:

« KOMITIOTEPHY IHJKEHEPIIO (computer engineering, aHml.), ska OXOIIOE
NpoGremMaTyKy NPOEKTyBaHHs Ta CTBOPEHHs 06’ ¢KTiB KOMII'IOTEPHOT TEXHIKH;

« TIPOTPAMHY (software engineering, aHmiL), fKa ONIKYyeThcs TIPOONEMATHKOIO
NPOEKTYBaHHs Ta CTBOPEHHS 00 EKTIB, 1110 IMEHYOTbCS POIPAMHUMH NPOAYKTaMH;

« IHHKEHEPIIO JIAHWUX TA3HAHD (data & knowledge engineering, anmi.), irokeHepis,
SIKa OMIKYEThCS POEKTYBAaHHSM Ta CTBOPEHHSAM iH(opMaulifiHUX POy KTiB;

* iHKeHepito, KA OMiKyeTbCS [MPOEKTYBAHHSAM Ta CTBOPEHHAM MDKKOMIIOHEHTHHX
(iHrepdeiicHnX) B3aeMO3B’ A3KiB Ta (POPMYBAHHSM LINICHUX CHCTEMHUX 00’ €KTiB, yce yacTile
imenytors CUCTEMHOIO THXKEHEPIEIO (systems engeneering, anri.).

V pasi Takoro CTpyKTypHO-KIacH(bikaliiHOro 1ojaHHs BUILB itbkenepiii  cdepu
KOMITIOTHHIY, 3a3HAYAMO, IO KOKEH 3 HUX y LBbOMY TPAKTYBaHHi € ,,BIATOBIAAIbHUM 34
rieBHUit TUII 3a0e3neveHHs, a came anaparnoro (hardware, anri.), nporpamHoro (software,
aurn.), indopmauiitnoro (dataware, aH.) Ta MDKKOMIIOHEHTHOIO (middleware, anrn.).
Inpopmauiitty texHonorito (IT) MOXHa TpakTyBarH siK MEBHY TOUKY B YOTHPUBHMIPHOMY

npocTopi 3a3HadeHUX itxe-Hepiit. [Ipn 1uboMy HEOOXifHO 0GO0B’A3KOBO 3BAKUTH HA NEBHY
" qacTKy HAGJKEHHS Ta iHTEprpeTaLlii Lboro MpocTopy Sk JMCKPETHOIO Ta HEMETPUUHOTO.

V 3B’a3Ky 3 MOLIMPEHUM PIZHOUNUTAHHAM Ta TPAKTYBAaHHAM MOHATTS ingopmautiii-Hoi

texnonorii (IT), BUEAETbCA HEOOXiAHUM J€TajibHille MOAATH CYTHICHY CTPYKTYpY UbOIO
TepMiHy, BUKOPUCTOBYIOUH MIPU LBOMY TEPMIHOJIONiYHI CTATTi NOMYIPHOTO IH(bopmaumuoro
pecypey, skum € Wikipedia — [http://www.wikipedia.org/].

Texnonorist (Bif rpetpkoro techne — MUCTELTBO, MAlCTEPHICTB, BMiHHS Ta rpeLpkoro lo-
08 — 3HAHH$) — CYKYNHICTb METOLIB Ta IHCTPYMEHTIB JUIst JOCATHEHHs OaXaHOIO pe3yssTary,
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CIIOCIG MePETBOPEHHS HOTOCh 32AaHOT0 B HeoOXiHe. TeXHONOTis — Le HayKOBa INCUMILIIHA, B
pamMKax sSKOT PO3POBISIOTHCS Ta YAOCKO-HAIIOIOTECS CIIOCOOH i iIHCTPYMEHTH BUPOOHULTBA.

Y WIMPOKOMY pPO3YMiHHI — Lie 3HaHHS, SKi MOXKHA BUKOPHCTATH Ui BHPOOHHMLT-BA
MPOAYKTIB (TOBAPIB TA NMOCIYT) 3 EKOHOMIUHUX PECYPCiB. Y By3bKOMY PO3yMiHHi — TEXHOMOrIs
TOJAETLES K CIOCIO NMEpeTBOPEHHS PEYOBHHH, eHeprii, iHpopMaLil B Npoleci BATOTOBJICHHS!
POy KLLiT, 06poOKY Ta nepepobku Marepiatis, CKIaaHHs roToBUX BUPOOiB, KOHTPOJIb SIKOCTI
ra KepyBaHHS. ‘

TexHosoris BKIIOYAE B cede METOAM, TPUHOMHU, PEKUMHU poOOTH, MOCIIOBICTD onepauii
Ta npoueayp. Bona TicHo B3aemonoB’s3ana i3 3ac06aMu, 110 3aCTOCOBYIOThES, OOJ1A/IHAHHIM,
iHCTPYMEHTaMH, BUKOPUCTOBYBaHUMK Marepianamu. 3a meroponorictro OOH — rexnonoris B
YHCTOMY BUIVISL OXOTUTIOE METOJM Ta TeXHiKy BMpoOHuiTBa TOBApiB i nociyr (dissembled
technology, anmi.). Brijiena TeXHOJIOr i 0XOIUHOE MALIMHU, 0BIa/(HaHHS, CNOPY/IH, BAPOOHUYI
CHCTEMM T2 1PO/YKILIO 3 BUCOKHMH TEXHIKO-eKOHOMIuHnMu napamerpamu (embodied technol-
ogy. auni.). Marepiaibna rextonoris (MT) creopioe marepiaibuuii npostykr. Indopmariiina
rextosnoris (IT) crBoproe indopMaliinuii Npoy KT HA OCHOBI IHpOPMALLIHHMX pecypCiB.

liudpopmaniiini TeXHONOTTT (BUKOPHCTOBYIOTL KOMI'IOTEPHI Ta Mporpamui 3aco0n juis
peastizauii npotiecie BijGopy, peecrpauii, nojanus, 30epexeHHs, OlPaLOBAHHS, 3aXHUCTy Ta
riepejiaants iHdopmauii — iHdopmaliiHoro pecypey y (Gopmi JIaHMX Ta 3HaHb — 3 METOIO
CTBOPEHHS THPOPMALLIAHUX ITPOLYKTIB.

AHUITHUYHA KAPTUHA BHJIABATHMETLCS HC3aBEPUICHOIO, AKUIO He O3HAYHUTH IUe OUHY
BazoBy cyTHICTb chepr KOMIUIOTHHTY, SKOI0 € IH(opmaliiina cuctema. e nperenayoun Ha
aBGCOMOTHY TOUHICTH NPONOHOBAHOTO TBEP/PKCHHS, PO3IIILATUMEMO iHdopMalliiHy cHCTeMy
K MEOJKHIY KOOP/MNAT Y HOTHPUBUMIPHOMY TtPOCTOpi inskeHepiit cdepu komi’iornury. Todro
indbopmaniiny cucremy (1C) nogaemo sik tiesHuit nabip inopManliinux TeXHONOTIH, Lo B
KOMITICKCT 30PIEHTOBAN] HA AOCATHEHHs! IEBHOT CUCTEMHOT METH, BUKOHYIOUH 3a/ani (GyHKLIT
Ta MPOHOHYIOUH 11PH 11bOMY CTIOKHBAYaM sikicHi tHBOpMaltiftHi POl KTH Ta cepBich.

Y CBOIO wepry, Juid BCIX WITYy4HHUX HGOPMAIIHHKMX CHCTEM NPUTAMAHHUMU € Y0THPH
KUTTERUX (pasn IXHLOTO (GopMyBaHHs Ta (yHKIIOHYBAHHS. Huerbes 1po gasu cucreMHoro
AHAI3Y, CUCTEMHOIO TIPOEKTYBAHHSI, CUCTEMHOT THTEFpaLlii Ta CUCTEMHOIO a/IMIHICTPYBaHHS,
AKI TeHepyIOThL BIANOBLIHT BUMOTH 40 1pOdeCciHHOT NIOTOBKK Ta TPAKTHYHOT opienranii
(paxisuis y uapuni iHgopmauidnux cucrem. Punok rorpebyc CHCTEMHMX aHaJlTHKIB,
CHCTEMHUX TIPOCKTY BAJILHUKIB, CACTEMHUX IHTCIPATOPIB T4 CHCTEMHUX a/IMIHICTPaTOpiB.

KoMIuieKeHrii BUKIay cTpykryposatoro nojanns rainysi KOMITIOTHUHIY nozsonse,
3araioM, HITKILIC YSBUTH NPoBIeMaTrKy Ta TeMaTHKy HiPYHHUKIB, KOTPi OyayTh BUXOUTH
B CBIT y O/HHONMEHRNIH OCBITHLO-HAYKOBIH cepii B S0-Tn kuurax. s kpaioro posymiHns B
MaiOy THLOMY e pas Hapetemo ozHauenns cpeprn KOMITIOTUHIY sk ranysi suaue (Hayku,
BUpOGHMLTBA, Gi3HECY Ta HAJlaHHA MOCIYT), NPEAMETOM AKOi € KOMIUIEKCHI JOCIIDKEHHS,
pO3POGIIEHHS, BIIPOBA/DKCHHS Ta BHKOPUCTAHHS IHDOPMALLIKHUX CUCTEM, CKIAJIOBUMH
CIHCMEHTAMM  SIKUX € inopMaLlifiHl  TeXHOJIONT, 110 peanizoBaHi Ha OCHOBI Cy4acHHX
HDKEHEPHUX I0CAINEHL KOMITIOTepHOT iHKeHepii, imkenepii nporpamuoro 3abesnedeHHs,
itpKeHepiT aHMX Ta 3HaHb, CUCTEeMHOI (HKenepil, koTpi 6a3yiorhes Ha (yHAaMeHTalbHUX
3AKOHAX Ta 3aKOHOMIPHOCTAX IHQOPMATHKY.

ABTOPH 1iApYHHUKIB | Hasuanbhux HociOnukie cepii «KOMITHOTHHI» nporonytors
FHAUHMI HEPCiiK HABYAILHUX JMCLMIULH, KOTPI, 3 0JHOT0 OOKY, BKJIOUaOTLES 10 chepu
KOMITIOTHIIY 32 O3HQYEHHAM, a, 3 Inoro 00Ky, X npeaMer e He 3HaHIoB SKICHOro



BHCBFLICHESE Y RITURBISHIR naguaibiii titeparypi ans Buwol wkonu. Ilepuiui kpok mMu
pobimo y 2008 port, BUENISM 1IPUHAAMHI ACCATH KHUT Cepil 3 MOAANILIIUM 1T 1 A TUKPATHUM
posimpentam Jio 2011 poky. CrpykrypHo cepis nojaeTbesi y3arajibHeHHUMH NpodinsMu sk

TO!

o (pyndamenmanoni npodLeMmu Komn 1omunLy;

* KOMN IOMEePHT HaVKU,

* KoMN TomepHa THIICeHepIs;

* NpOSpaMHA IHJICEeHePIs;

* [HoICeHepis OOHUX Md 3HANb,

* CUCMEeMHA IHJICeNepIs,;

* inghopmayiiini mexnonozii ma cucmemu.

Ipu upomy 3ayBaxxy, LI0 HaBeAeHI YKpyIHeHi npodisii cepil niapyYHUKiB i HaBYATLHHUX
NOCIOHMKIB 3araioM criBNafaoTh 3 HpodinsMu GakanaBparis, 3a(hiKCOBAHMX Y MiACYMKOBOMY
38iTI “Computing CURRICULA” penakuii 2006 poky. Mu posymiemo, 1o 4iTka 3aBepuieHa
OyniBas KOMIT'IOTHHIY 3°SBUTbCS JIMILE B MEPCHEKTHBI, a Hawa npaud Oyje NoAaBaTHCh
K aKTUBHHH Tpys OYAIBHUUMX 3 AKHAHLUBHJULOrO BTIICHHS B KUTTS NPOEKTY Uiel, Oe3
nepebibLIeHHs, IpaHAio3HoT Gynisii cydacHoro inpopmauiiiHoro cycninbetsa. S 3anporyio
TMOTEHL[IHHUX ABTOPIB JOJYUMTHUCh O LBOTO OCBITHLO-HAYKOBOIO MPOEKTY, a WAHOBHUX
YMTa4iB BUCTYIMTH B POJT TBOPUMX KPUTHUKIB Ta ONOHEHTiB. Byny Basunuiiza Bami nobaxkaHHus,
3ayBAXKEHHS Ta NPONO3ULIIT.

3 muOOKOI0 NOBAroK HayKOBHMH pefakTop cepil MiApyYHMKIB | HaBYaJILHUX MOCIOHUKIB
«KOMITIOTUHI», n.r.H., npodecop Bonoaumup INaciunuk.
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lMNepeamoBa

1lavoenui unrauy, nosatoun na Till kpuTHUHME orisa Pe3yJIbTaTH HAWO1 KOJIEKTHBHOT
Mpauli CrofiBalOCh HA B3aEMOPO3YMiHHs Ta AKTHBHY cnisnpauio. bescymHiBHUM € Toit dakT,
LU0 MIArany3b 3HaHb, B SKill MU IIPE3EHTYEMO MiAPYUHHK, a came — NiArany3p iHTENEKTYalbHHUX
CHCTEM € Y HE HAlJIMHAMIYHILIO B LAPHHI HAYKOBOrO Ta BAPOGHHYOTO HATIPSMY, SKHIl BCe
uacritue cepes GpaxiBLiB HA3MBACTLCS KOMI IOTHHIOM (computing — aHmn1.).

Xouemo criouarky 3acdikcyBaru 6a30Bi NO3HLIT Ta MOTHBH, SKi CIIYyIYBaAHu HaM OCHOBHHMH
3aCa/IHUMH TIPUHLIANIAMH 11i]l 4aC pOGOTH Hall PYKOTTHCOM MPONOHOBAHOIO [ APy HHHKA.

[lo-nepue, 3anouarkoByiouu npoekr, aBTOpH B MOBHIH Mipi ycBizommoBam BEJITUKY
CIJIAJIHICTb Ta HaABEIMKI O6CArd iHopmauiiinux wmarepianis, sxi BUAPYKOBYIOTLCA Ta
3'ABJIAIOTHCS HA KHWKKOBUX MOJIMUSAX MapKeTiB, K TO €NEeKTPOHHMX Tak i TpanuuiiHo -
3BHUKJIMX KHUIapeHb Ta KHUI'036ipenD.

[To-npyre, mu 3pasy posymisiu, o Haw TBOPUHIt KPOK CJ1iJi pO3yMiTH, BUKIIOUHO, SiK ueprose
HabJIMaKeHHS 10 1106Y/1I0BH LiNICHOTO KOMIUIEKCHOIO KA3KOBOIO ySBIEHHS 1IpO aKTyanbHHii
CTaH, 110 CKJIABCA B MiJArany3i 3HaHb, KOTpa IMEHYETBCS SIK “IHTEJIEKTYaNbHI cHcTeMH”.

[To-TpeTe, aBTOPH 3 BEMKOIO yBaXKHICTIO 3HAHOMUIHCE 3 HaOyTHM JOCBIIOM (BiaBEPTO, HE
SABKAM BIAIMM Ta YCHILIHKM), SKMH 32iKCOBAHMI SK Pesy/IbTaT aHAONiYHIX CIIpO6 iHLIKX
ABTOPCHLKUX KOJICKTHBIB T4 BUCBITIIEHHS PE3yJILTATIB JOCIIKEHD IHIIMX HAYKOBMX LIKia Ta
HANPsAMKIB.

Ilo-uersepre, aBropy, min Yac MiArOTOBKM pyKOMMCY, CHOBifyBalH ifeio NPUIJIAIAHHS
TEOPETHYHNX 3HAHL Ta HAOYTKIB /10 BUPIlIEHHs KOHKPETHWX, NPOPAXOBAHUX TPAKTHKOLD,
3asianb. Posmisnators Baani Ta He 30BciM Baani peanizauii iHTe/IeKTyalIbHUX cUcTeM. Mu
3ABNUIM 1AM’ STAM, WO KPHUTEPIEM ICTHHM € | 3a/IMIAETLCA NPAKTHKA, 4 TOMY B MiAPYUYHHKY
TOMIIEHO JOCTaTHLO NPUKIIAMIB 3 PEATbHOIO XKHTTS Ta 3aBjaHb, SKi NPy X BUPILIEHHI
NMOCTIHHO BMMAraloTh 3BEJIEHHA [0 MPaKTHHHOIO PO3POGNCHHS ENeMeNTiB Ta ITichcTem
IHTEJIEKTYATLHUX CHCTEM KOHKPETHOTO HPHKIIAIHOIO CIPSIMY BAHHS.

[Tippyunnk cknagaersesz 11-u po3aijisTad-x ponarkis. Y KiHui KOKHOIO pO3AlLy HABEHEHO
NEPEstiK 3aMUTalb /IS CaMOKOHTPOMIO. Y repiiomy posini po3misHyTi (hyHAaMEHTANbH]
npobsiemu po3pobiieHHs iHTeneKTyanbHux cucteM. Jlpyruii posain NPUCBAYEHO MOJEIISAM Ta
MeTo/IaM (yHKUIOHYBaHHS iHTENEKTYaNbHUX cHCTeM. Y TpeToMy posaini PO3IJIISIHYTO METOAN
NOAAHHA 3HAHb, A BUCTBEPTOMY YCKJIaHEHE 10/1aHHS 3HAHb 3 BPAXy BAHHAM ()aKTOPY HEUiTKOCTi.
Teopetnuni, TexHonoriuni Ta npuknagni acnekTH IHKEHEPIT 3HaHb OINMCAHO Y HACTYITHMX
TPLOX PO3AIIaX. Y BOCKMOMY PO3ALII PO3IIISIHYTO METO/H MALIMHHOTO HABYAHHS Ta HEeHpOHHI
Mepexi. TTOHATTIO OHTONOTiN Ta OHTONOrIYHUX CHCTEM MPHUCBAYEHO JeB’SATHIA po3ain. ¥
AECATOMY PO3AIII PO3MAAHYTO NOHATTS HTENEKTYATLHUX aICHTIB Ta MY/IETHATEHTHUX CHCTEM.
OnuHaausTvit po3fing NPUCBAYEHO OMMCY NPUKIALHOTO 3aCTOCYBAHHS IHTEJEKTYalbHUX
CHCTeM Mij Yac noGy/oBY IHTENEKTyaILHUX NOLIYKOBHX CHCTEM Ta po3pobIIeHHs CHCTEM
OnpaltoBaHHsA NPUPO/IHBEOT MOBH. Y 10/aTKaX KOPOTKO NOJAHO OMMCH CyYacHUX MPOrpaMHUX
3ac00iB NOOYJOBH IHTENEKTYaNbHUX CHCTEM (CLIPS, newLISP, Python), i nporpamuuii 3aci6
aHanisy HeiipoHHux mepesx — NNML. :

3a cTpyKTYpOIO, 3MiCTOM Ta OPMOIO NOAaHHS MaTepiany KYPCH 3a NiAPYYHUKOM MOXYThb
BUK/IAAATHCA JUISt CTY/ICHTIB, KOTPi HAaBYAIOTHCH 3a NPOrpaMamu GakasnaBparis ranysi 3HaHb
“Inhopmarnka ta obuucoBasibHA TexHika”, a came “KOMIT’HOTEpHI HayKn”, “koMN’lOTepHa
IKeHepis” Ta “nporpamua iwxenepis’. :
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bescyMHIBHO, L0 Ha06 €KTUBHIILY OL{iHKY pOOOTH Ta SKOCTI BTIJIEHHS 3aJ€K/I1apOBaHUX
HALUMM aBTOPCHKMM KOJMEKTMBOM 0a30BHUX MPUHLMIIB 3aKJIAJIEHUX B OCHOBY IIiJpyYHUKA
MOXEUI 1 Maeil NpaBo BHCTaBUTH Jidiue Tu, BeibMHInaHOBHMHA uurady. [lpu 1wpomy
3A3HAUMMO, 1110 00pa3 uMTaya B Haulomy yssiiendi ue 30ipHuil oOpa3 cryneHTa, maHcTpa,
acuipairra, (paxisig B raty3i KOMICIOTHHLY, SKUH OITAHOBYE Ta 3HAHOMHTLCS 3 MPEAMETOM
ITCIICK TYUILHNX CHCTCM.

Mu Oy/icMO BJISIYHI BCIM XTO 3Haliie 338 MOMUIMBE BUCIIOBUTH CBOIO JYMKY 32 CTPYKTYPOIO
3micry Ta GOpMOIO MOJaHHS MaTepiay MiJIPYYHHKa, 110 B CBOIO Yepry ciyryBarume 106pum
MATPYHTSM [IOJANBINOT POOOTH 10 BJIOCKOHAJIEHHIO, HALIEMOCH Ha CHIBMPALO Ta aKTHBHHIM
JUATIOT, THIBKH TAKWH IIUIAX Ma€ NepcrnekTuBy Ta YCHix.

3 noBaroto aBToOpH.
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PO34lN 1

OYHOAMEHTAJbHI MPOBJIEMU
IHTENEKTYAJIbHUX CUCTEM

¢ IlousTrs IHTENECKTYJIBHUX CHCTEM
¢ Ekcneprsi cucreMu

PO3IIANACTLCS [IOHATTS IHTEIEKTYaTbHUX CUCTEM, X BIAMIHHICTE BIX TpajuuiAHuX crc-

TeM. Po3misiaiorhest pizHOMAHITHI 3ajjaul, [A1i pO3B’A3yBaHHS SKKX HeoOxigHa noGyyBa

iH’I‘(‘)J]CK’I‘)’?\J'Il>Hl/lX CHCTEM, Jle'l‘allbl{() pO3MNA/IACTLCH 11 iJJ,KJ]ElC TaKUuX CUCTEM, O YaCTO BHKO-
PUCTOBYIOTHCH B INPUKITAJAHUX 3a1a4ax — CKCIlepTHi CUCTEMM.

1.1. TTOHATTA iIHTeNeKTyanbHUX CUCTEM

1.1.1. lcTopifa WTYYHOrO IHTENeKTYy

IHTYiITUBHE PO3YMIHHS MOHATTA KIHTENeKT»

3 JaBHIX-/1ABEH JIIOAMHI OyJ1i HEOOXIIHI MOMIYHUKH JUIS TIOJIETHIEHHS BUKOHAHHA THX YH
iminux ornepaitiii. bynu BuHaigeni PI3HOMAHITHI MEXaHI3MH, MaUMHU TOLIO. [Tosipa eiek-
TPOHHO-OBUUCIIOBATILHUX MAlMH Jalla 3MOTY aBTOMAarU3yBaTH BUKOHAHHS TPYAOMICTKHX
PO3paXyHKOBHX POOIT. 3rOOM CTao 3pO3YMIJIO, 1O 1l MALIMHH MOXKHA BUKOPHCTOBYBATH HE
TUIbKHM JUis O0UMCIICHD, afle H IS KePYBAHHS PI3HUME NIPUCTPOAMH, CKIIA/IHUMH aBTOMATH30-
BaHUMM BUPOGHMILTBAMY TOLIO. 3HAYHOTO MOLIMpPetts HabysiH pobOTH — NPOIPAMHO KepoBaHi
IPUCTPOT, 3tarHi Ge3n0CepeHbO B3AEMOLIATH 3 (BI3MUHNM CBITOM Ta BUKOIYBATH B HHOMY
nieBHi Aii [81]. Taxi poGOTH IIMPOKO BUKOPUCTOBYIOTHCS Y BUPOOHKUTR. BOHKH MOXKYTD 1pa-
LIOBATH | B YMOBAX, SIKi JIIOJIMHA HE B 3MO3] BUTPUMATH — Ha JIHi OKCaHY, BCCPE/IMHI S1EPHOTO
peakTopa Tomo. AJic Taki 11OMiUHHUKH BUMAraioTh aBTOMATH30BAHOIO KepyBants, TOOTO iM
MOCTIHO NOTPIGHO «I1iIKA3YBATHY, WO | AK BOHW HOBUHHI pOOWTH B KOWKPETHIH cHTyaull, 1o
CKJIATACS HA MEBHUI MOMCHT.

[Tpupoana MOBA HA CYHacHOMY €Tarli MAIONPHIATHA JUIA 1BOTO HEPe3 CBOIO CKIAAHICTD
Ta HEOAHO3HaYHicTb. OJHUM 31 LLIAXIB BUPIHICHHS UBLOTO 3aBaaiug € (hopMyJTHOBaHHS
[HCTPYKIH MOBOIO, 3pO3yMIIOI0 BUKOHABLIO, T0OTO Harucanus nporpam. Ilporpamysahus
rossrae y fieperiiaii iIHCTpyKitii, HarMcaHuX MOBOIO, BJIM3BLKOT 10 NPUPOJIHOT, HA MOBY, AKY
3/1aTHA CHPUIHATH 0OYMCIIIOBaNbHA cHeTeMa. BitoMi CkaHOCTI CyyacHoro nporpamyBaHHs,
OB’ sI3aHi 3 HEOOXIAHICTIO HaAMIPHOT AlIropuTMizaLii, ToOTO AeTalbHOTO PeTelbHOro Po3ItH-
CYBaHHS IHCTPYKLIH 3 ypaxyBaHHIM yCiX MOAUIMBUX CUTYalH. 13 wiei cmyaui’l' iCHy€ € TMHUH
BUXiJL - [1IJIBUILIEHHS PIBHS <<po3yMHoul» iHT CI]OK”ldeleOUI Cy4acHHX KOMITIOTCPIB Ta Po-
Goris. Tlocrae 3anuTaHus: o PO3YMIETLCS n‘m "IclKI/lMW ‘mrm'rﬂMn K CIHTENeKTY, KIHTeneK-
Tyanizaiisy, «rydnui inresekm? 7 S

Tepmin «iHTECKTY (mtclhgwce mem wioro intellectus — wo o3naqae
PO3YM, PO3YMOBI 31i0HOCT] Juom/nm Buulosumo Illly‘{Hl/Il/l inrenext (artificial intelligence)
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hirenekryannig cucremm

FHECAT) sissriail BU3HAYA€TBCA K BIACTUBICTH ABTOMATH30BAHUX CUCTeM Opary Ha ceGe
OKPeMI (DY IKLIT IHTENEKTY IFOIMHM, HATIPUKIIaJ, BUOHPATH | NPUAMATH ONTUMATBHI pillieHHs
111 OCHOBI paHille OTPUMAHOTO JOCBIY 1 palioHaILHOrO aHaJI3y 30BHILUHIX JiH.

[HTe/IeKTOM HA3MBAIOTh 3/IATHICTH MO3KY BHUPILLYBATH IHTENEKTYANbHI 3aBIAHHS LUISXOM
NpuaGaHHs, 3arnam’STOBYBAHHS | LIIECHPIMOBAHOTO MePETBOPEHHS 3HAHb Y IPOLEC] HAB-
YaHHH HAa OCHOBI OTPUMAHOIO HOCBIAY i azanTalii 10 PisHOMAHITHHX OGCTABKH.

Y ubOMy BH3HAYEHHI T1i]1 TEPMIHOM «3HAHHSM» PO3YMIIOTH He TUILKK Ty iH(opMAaLito, siKa
HaJAXO/MTh Y MO30K 4epes opraHy uyTTs. Takoro Ty 3HAHHS HAI3BMHAMHO BAa)UIUBI, ase
HeJI0CTATHI 1Sl IHTEJEKTYaLHOT IisIbHOCTI. Piu y ToMy, 10 06’ €KTH HABKOJIMIIHLOTO Cepe-
JIOBULIA MAKOTb BIIACTHBICTD HE TiIbKM BIUIMBATH HA OPraHM 4yTTs, ajle i nepebyBaTy onuH
3 OHUM Y MEBHHUX BIAHOILEHHSIX. 3pO3YyMIiNo, WO LIk TOTO, HI06 3iACHIOBATH B HABKOJHLLI-
HBOMY CCPE/IOBHILI IHTENEKTYaIbHY AiANbHICTL (aB0 X0u 6M npocTo icHyBaTH), NOTPIGHO
MaTh B CMCTEMI 3HaHb MOJIENb LBOro cBiTy. V Wil iHpopMauiftHii MOgei HABKOSIMLIHBOTO
CepestoBULIA peanbHi 00’ ekTH, iX BJAACTHBOCTI I BiIHOUICHHS MK HUMH HE TiTbKM Bigo6pa-
HKAKOTHCS 1 3amam’ iTOBYIOTLCS, ane 1, K Ue BiI3HAYEHO B NOIaHOMY BH3HAYEHHI IHTEJIEKTY,
MOXKYTh «LLJIECIIPAMOBAHO NepeTBoproBarucsy. Ipu 1bomy icTOTHO Te, 0 GopMyBaHHS MO-
JIE1 30BHILIHBOIO CEPE/IOBHINA BiABYBAETLCS «y MPOLECI HABYAHHS HA OCHOBI OTPHMAHOTO
NOCBINY | agantauii 10 pisHOMaHITHUX 06cTaBuny [58].

JsUIbHICTD MOBKY, SKOMY BIACTHBMI IHTEJIEKT, CIIPAMOBAHA HA PO3B’S3AHHS [HTEICKTY-
allbHUX 3a7a4, MU Ha3UBaTUMEMO MUCJIEHHAM, ad0 IHTENIEKTYAILHOI AisulbHICTIO. THTeneKT |
MHCJICHHS OPTaHiuHO MOEHANI B PO3B’sI3yBAHHI TAKMX 32/1a4, K JIOBEICHHS TEOPEM, JTOritHui
aHali3, po3NisHaBaHHs CUTYALIH, IUIAHYBAHHS TIOBEAIHKH, IFPU | KEPYBAHHS B YMOBAX HCBU-
3HAYEHOCTI. XapaKTePHUMU PUCAMK IHTENIEKTY, L0 BUSBISIOTLCS Y MPONECE O3B’ A3y BaHHS
3ajad, € 3M0HICTb JIO HABYAHHS, y3arajibHEeHHs, HAKOMMYEHHS AOCBiaY (3HAaHb | HABUKIB) i
AANTALIT 10 YMOB, 1110 3MIHIOIOThCS. 3aB/SKH LM SIKOCTAM IHTEJIEKTY MO30K MOXE PO3B’si3y-
BATH PI3HOMAHITHI 3a/1a4i, a TAKOX JIerko nepeby/l0ByBaTHCS 3 PO3B’sI3aHAS O/Hiel 3aa4i Ha
iy, OTKe, MO30K, HalIIEHUIH IHTEIEKTOM, € YHIBEPCAIbHUM 3ac060M PillIeHHs! LIMPOKOTo
KOJI1a 3aBJaHb (30kpemMa HehOPMAITI30BAHMX ), JUTSt IKUX HEMAE CTAHIAPTHHMX, Harlepel BiOMHX
METO/IB PILICHHS.

Tpeba maru Ha yBasi, 10 iCHYIOTS iHIL, YHCTO NOBEATHKOBI ((DYHKLIOHAIbHT) BU3HAUCHHS.
Tak, 3a A. H. Kosimoroposum, Gy/ib-ika MatepianbHa cucteMa, 3 SIKOIO MOXKHA JOCTATHLO
aoBro obrosoptoaru NpodieMu HayKku, JITEparypu i MUCTENTBA, Mac inTesekT. IHmuM rpu-
KJ1a/IOM NMOBEAIHKOBOIO TPAKTYBAHHS {HTEJICKTY MOXKE CIYXKUTH BigoMe BuzHaueHHs A. Tio-
punra. Horo cenc nomsrae B nacrynnomy. ¥ pisHux KiMarax PO3TAlIOBAHI JIFOIM | MalllMHa,
Bouu He MOXKYTH Oa4MTH OJMH OJHOTO, ajie MAIOTh MOXKJIMBICTL OOMiHIOBAaTHCS iH(OPMALLiEIO
(HanpuKkia, 3a JONOMOIOK eeKTPOHHOT noiutH). SIKWO B npoleci Aianory Mik yyacHu-
KaMH FPH JIIOJIM HE BAETHCS BCTAHOBUTH, L0 OJMH 3 YYACHUKIB — MAIIWHA, TO TaKy MaLIMHY
MOJKHA BBAKATH TAKOIO, IO MAE HTENIEKT.

Ho peui, uikapuii nian imiTauii MucaenHs, 3arporonosanuii A. Tropunrom. «Hamaraio-
YHCL IMITYBaTH IHTENEKT A0POCIOT JIOAMHY, — nuiie TIOpUHT, —~ MM BUMYILIEHi 6arato pos-
AYMYBATH 1IPO TOH POLEC, B PE3YIILTATI AKOTO JIOACLKHH MO30K JIOCST CBOTO CHPABKHBOTO
crany. Yomy 6 nam 3amicTh TOro, o6 HamMaraTMcs CTBOPUTH NPOrpamy, 1O iMiTye iHTEeKT
MOPOCIOT JIHOAMHY, HE CIIPOOYBATH CTBOPUTH NPOrpamy, ska imitysana 6 iHTEIeKT AUTHHU?
AJuKe, AKILO IHTEJIEKT TIMTHHU OTPUMYE BiAOBIAHE BUXOBAHHS, BIH CTa€ iHTEIEKTOM 0POC/IO]
MmoAnHK. Haul po3paxyHOK nossarae B ToMy, (o PUCTpiil, ogiGHO 10 BUXOBAKHS, MO3KE Gy TH

1€

Po3sgin 1. ®dynaameHTansHi npobnemu iHTenekTyanbHUX cucrem

Jerxo 3anporpamoBaHui. Takum yMHOM MM po30MBaEMO Hallly npobieMy Ha JBI HACTHHU: Ha
3aBAaHHs NOOYA0BY «ITPOrpaMU-IUTHHUY | 3aBJAHHS «BHXOBAHHS L€l riporpamu» [215].

3abiratoun Briepesl, MOXHA CKa3aTH, NIO caMe el 118X BUKOPUCTOBYIOTH MPAKTUYHO BCI
cuctemu L. Ajoke 3po3ymisno, o MpakTUYHO HEMOKIIMBO 3aKJIACTH BCI 3HAHHS B JOCTATHBO
cknagHy cucremy. Kpim Toro, Tinbky Ha UbOMY LUIAXY BHABAATHLCA NMEpepaxoBaHi BULIE 03-
HAKY iHTeJIEKTYAIbHOT AIsJIbHOCTI (HAKONMUYSHHS JIOCBILY, a1anTallisl TOLIO).

MoxHa CTBEP/KYBaTH, IO «IITYYHMH» IHTEIEKT Y TOMY UM iHUWIOMY PO3YyMIiHHI MOBH-
HEeH HaOIVDKATUCA JI0 IHTENICKTY NPUPOIHOIO 1Y Psijii BHIAIKIB BUKOPUCTOBYBATHCS 3aMICTh
HbOTO; TaK caMo, K, HAPUKJIA, LITYYHI HUPKH MPALOKOTh 3aMiCTh MPUpoaHUX. Yum Ginblie
Oysie cuTyallii, y IKMX [UTYYHI THTEJIeKTYaNbHI CUCTEMU 3MOXKYTh 3aMIHHUTH JIFOJICH, TUM THTE-
NeKTyaTbHILIAMK OyIyTh BBAXKATHCS L CHCTEMH.

Happsija un € ceHc NpOTHCTaBNATH NOHSTTS INTYYHOTO IHTEJIEKTY il IHTENEeKTY B3araii.
Tomy Tpeba cripoOGyBsary BUSHAUUTH NOHATTS [HTEIEKTY, HE3aJIEKHO B HOIO NMOXOKSHHS.

JIOAMHA BBKAETHCS [HTEJICKTYANBHOK «BIJL IPUPOAWY, | el iHTenekr Oy BupobiieHuil
y 1poteci eBoMOUIT poTsaroM MinbioHis pokis. Jlioavna BMie supilnysary 0araro iHTesneK-
TyaIbHUX 3a/1a4. KoxHa 10/iMHa BBAXKAE, 110 BOHA PO3YMIE 3HAUCHHS CJIOBA KIHTENCKT», aje
SKULO MOMPOCHTH AATH BH3HAYEHHS LILOTO CJIOBA, TO [IEPEBAXKHO 4iTKOT BijAnOBiAl He Oyae. |
JUACHO, JIATH BU3HAYCHHS MOHATTS THTEICKTY, sSike O 3a/lI0BOJILHSIIO BCIX, OUCBH/IHO, HEMOXK-~
aueo. Jlani OyayTb npoaHanizoBaHi jieski CrpoOH BUZHAYCHHS LILOTO MOHATTS TA IX KPUTHKA.
AJle BUICYTHICTb YITKOTO BU3HAYEHHS HE 3aBAXKAE OLIHIOBATH THTENEKTYAIbHICTE HA IHTYTTUB-
HOMY piBHi. MOJKHA HABECTH SIK MIHIMYM JIBA METOAM TAKOTO OLIHIOBAHHS: METOJ{ EKCIIEPTHUX
OLIHOK 1 MeTO/| TecTyBaHHs | 148].

Ipu 3acTocyBanHi METOly €KCMEPTHUX OLIHOK PILICHHS MPO CTYTIHL [HTE/IeKTYANLHOCTI
NpUAMAc YuciieHHa rpyna exkcnepris (Hesanexno abo y B3aeMoil Mixk co6010); Bifomo Harato
crocodiB opraizaiyii B3aEMOJIl MK eKClepTamMmu.

[pu 3acTocyBaHHi METOlY TECTYBAHHS [IPONOHYETHLCS PO3B’A3ATH TI UM IHILI TECTORI 34B-
JaHHs. [cHye 3HauHa KIbKICTh apo0OBAHUX IHTENCKTYANLIHUX TECTIB /It OLIHKK PIBHSA PO-
3YMOBHX 3A10HOCTEH JIIOAMHK, IO 3HAHLIIN 3aCTOCYBAHHS ¥ TICHXONOTiT Ta neuxiarpii [3, 62,
77]. HaBeaemo jiekiibKa MpUKIadiB.

Ipunxaax 1.1. Berasre 4ucnio, ke MportyeHe:

363024186

Mpnxaax 1.2. Bukpecnirs 3aiiBe ClIORO:

ne ueuug sxupady uryka cobaka

Cepe/1 ncuxiaTpiB iHKOJIM MOXKHA NOYYTH BHUCIIIB: «BiH MIPKYE JIOI'IYHO BipHO, ajie Henpa-
BiuibHOY [152]. Hanpukiian, AaeTbes TECTOBE 3aBAAHHS: «CEPC CIIIB COJIOBEH, 4arurd, rie-
pertijika, crinells, InaKk BUINUTH 3aitBey». BiibiicTs Jitojiel, He 3a1yMYI0UUCh, 1ac BiANOBIbL
CTiIEUb, TOMY 1O BCi iHUII CNOBA — e Ha3BK OTaxiB. | panroM xToch jlae BiAMNOBIAL LIMAaK,
TOSCHIOIOUH L€ THM, L0 LIe €AMHE CJIOBO, B IKOMY BiJCYTHS Jlitepa «i». Obuasi knacudikanii
€ JIOTIYHO BIPHUMHM i POPMasIbHO PIBHONPABHMMH. AJie 4OMY XK NepeBara BiJIa€TbCsi OJHIH
3 Hux? Tomy, 110 Tak MipKye GinbLIicTb NtofeH. A YoMy Tak Mipkye OuIbLICTh moaei? Oue-
BH/IHO, TOMY, IO NEPLIA KIacH(iKallis BBAKAECTLCS BAKIUBILIOW I MPAKTUYHOT JiSUTLHOCTI
moauny. Lle nonoxkenus npuiMaeTbes Ha aKCIOMaTHYHOMY piBHI, 0e3 10BeeHHS (a 3arporno-
HYBATH LIOCh iHILE, OYEBUIHO, HEMOKIIUBO).

Haronocrmo, 1110 MOHATTS «IUTYYHUI IHTEIEKT» He MOXKHA 3BOJMTH JIMLIE JTO CTBOPCHHS
IIPUCTPOTB, AKE NOBHICTIO a00 4ACTKOBO IMITYIOTH AISILHICTL MOAMHN. He MeHIn BasInBuM
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Inlmu-luy.nn.m LUCIeMN

COIIIC GG BHEBUTY MEXAaHI3MU, SKi Jiexkars B OCHOBI Jis/IbHOCTI jrofuHu, uob 3acTo-
CYBATIT N 10 9aC pO3B I3y BAHHS KOHKPETHHUX HAYKOBO-TEXHIUHMX 3ajaq. | ue smine ogHa 3
MOAJIHBHX 1IpOOIIEM.

Hesiki iHTenekTyanbHi 3apaui

PosrisitHemMo 1 npoaHanizyemMo B 3arajibHUX pucax Jeski npolnemu, ski JOBOIUTHCS
MOCTIMHHO BUPILLYBATH JTIOACLKOMY PO3YMOBI: pO3Mi3HaBaHHs 00pa3iB, MUCJIEHHS Ta o0uMc-
JIIOBAJILHI 3a4aui.
Ha inTyiTMBHOMY piBHI MOXKHA C(HOPMYNIOBATH JCKIIBKA TUIIOBUX 3ajad po3Mi3HaBaHHs
o0pazis (abo NpocTo pPoO3MizHABAHHS);
¢ 3ajaua enrudikanii nojsrae B Tomy, WO 00 €KT, KU CHOCTEPIraeThes JIOAUHOI,
NOTPiOGHO BUPI3HUTY cepell IHIUX (HAanpuKiia, HoO0auuBIIY THINY JIIOIUHY, BOI3HATH B Hil
CBOKO JIPY’KHHY);

¢ npobiieMa po3ni3zHABAHHS B KJIACUYHIM MOCTAHOBI(I: BU3HAYNTH HAJICIKHICTH 00’ €KTY, 11O
CHOCTEPIracThC, 10 OJHOFO 13 3a3/1aJ1er'/1b BIJOMUX KJIACIB 00 €KTiB (HAITPHUKIIaL, BiZIPI3HUTH
AerKoBHit aBToM0oO UL BT BAHTaXHOT0). Take 3acTOCYBaHHA TEPMIHY «ifCHTH(IKALIS HE €
€MHO MOXUTUBMM. [leH TepmiH 4acTo 3aCTOCOBYETHCS B IHIIOMY 3HAYSHHI, a caMe: 3HaIOUU
BXi/IHI Ta BUXI/IHI CUTHAJIM JIEKOi CHCTEMH, BUSHAYUTH T CTPYKTYPY.

Jiomna pobure knacudikauio npocro. Harpukiaj, 4oi0BIK, HOBEPHYBIIHCH JIO/IOMY 3
poOOTH, BIPa3y 3K Mi3HAE CBOIO JIPYIKUHY, ajle OUILWICTD JIOAEH B MOBHOMY 00Cs31 HE 3MOKE
TTOSICHUTH, SIK BiH 11€ POOUTD. SIK ripasuio, patioHalbHOTO rnosscHeHHs Hemae. Teopist posiizHa-
BAHHS, sIKA IHTEHCUBHO PO3BUBAETHCS, HEOOXIHA JUTS TOro, 11100 HABYUTH LITYUHI IHTENEeKTY-
alibHi CHCTEMM PO3B’S3yBATH 3a,1aui PO3MI3HABAHHS HA OCHOBI JOCBILY PO3NI3HABAHHS JIO-
JmHo10. 30KkpeMa, copMyliboBaHO Takuil kitouoBuid nipunuun [178]: Oyab-skuit o6 ekt y
OPUPOJIE — YHIKANBLHUM, yHIKaJIbHI 00’ €KTH - THII30BaHi. BIiMOBIAHO 10 UbOIO MPUHLIUITY,
po3rtizHaBaHHs 3UIHCHIOETHCS HA OCHOBI aHAJII3y NEBHUX XapaKTepHUX O3Hak. Bpakaernes,
1O B [IPHUPOAT He iCHYE ABOX 00 €KTIB, ISl AKUX CITIBNANAOTh aDCOMOTHO BC1 O3HAKHM, | L€
TEOPETUUHO 103BOAAE 3ATHCHIOBATH ieHTHdiKauiio. SIKLO K 1715t AeskuX 00’ eKTiB criBnaaa-
10T JIesiKi O3HAKH, 111 00’ €KTH TEOPeTHYHO MOKHa 00’ €JIHYBaTH B Ipynu ado KJlacu 3a LiUMH
CIUIBHUMH O3HAKAMU.

[TpoGsiema nosisirae B TOMY, 110 PI3HOMaHITHMX O3HAK ICHY€E HezJliueHHa KinbkicTs. Hesga-
JKAKOUM Ha JIerKiCThb, 3 AKOW JIOJWHA PO3IMI3HAE, BOHA JY)KE PIAKO B 3MO31 BWJIIJIUTH CYTTEBI
o3Haku. Ho Toro x, 06’ eKTH, K NPaBHIio, 3MIHIOKOTHCS 3 HACOM.

Mu aani cipobyeMo nokasaT, o po3ItizHaBatHsi 00’ €KTiB | CUTYalliil Mae BUHITKOBE 3HA-
YEHHS JI71SL OPIEHTALIT JIIOJMHU B HABKONMILHBOMY CBITi Ta JUISI PURHSTTS BipHUX pilueHs. Po3-
MI3HABAHHS, K [IPABUIIO, 3AIHCHIOETHCS JIIOMMHOIO HA IHTYITUBHOMY, I1iICBI/IOMOMY PIBHI.

[HWa iHTEMeKTYallbHA 3a/a4a — MOJEJIFOBAHHS MUCIIEHHS!, 30KpEMa, BUBEJICHHS HACI{KIB i3
thaxTis, AKi He3nocepeaHbO CHOCTEPIraloThesi ad0 BBAKAIOTHCA BIIOMUMH. MOXHa BUAIIMTH
J(BA THITU MIPOLIECIB MUCIISHHS:
¢ nijceigoMe, IHTYITHBHE MUC/IGHHS, MEX4HI3MM SIKOTO Ha Cy4acHOMY erari BUBYEHI

HEJIOCTATHERO, | IKe JIyKe Baxkko (hopMaslizyBaTH Ta aBTOMAaTH3yBaTH;

4 JICYKTUBHI JIOrUHI N00Y/10BH 32 GopManizoBaHUMK 3aKOHAMU JIOFIKH.
JleyKilielo Ha3sMBacTbCA Mepexij Bijl 3araibHOrO 10 YacTKOBOIO, BUBEJEHHS YaCTKOBUX

HACNIJIKIB 13 3araflbHAX fpaBwil. | TyT riepeciuHa JrO/(MHA PIZKO B 3MO31 TIOSICHUTH, 3a SKHUMH
aJirOpUTMAMM BOHA 3J(IACHIOE JIOTTYHE BUBEICHHS. AJIE METOIMKM Ta aJITOPHTMHU, 32 IKUMH
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MOJKHA aBTOMATU3YBATH BUBEJIEHHs! HACIIAKIB i3 GakTiB abo JOriUHy rMepeBipKy THX YU IHIIHX
(axTiB, LOCHUTb BIJIOMI. , ’

Ilepw 3a Bce, ue dopmanbHa Jorika ApUcToTess Ha OCHOBI KOHCTPYKIIH, SIKi OTpUMay
Ha3By CWJIOri3MiB. BOHH NMpaKTHYHO HEMOMIIBLHO MAHyBaiM B JIOTILi axk 10 rovarky XIX
croniTTs, T00T0 10 noseu Gynepoi anrebpu. Hemae norpebu naparu sxics GpopmanbHi Bu3Ha-
ueHHs culorizmis. HaBenemo nuiile onuH KiIacHuHuil npuKia,

. Ilepiue TBepkeHHs. Yei Jironu cMeprHi.

Hpyre tepioxenns. Cokpar - oauHa.

Bucnook: Cokpar cMepTHHIL.

ko nepuie Ta Apyre TBEPMKCHHS Yy CWIOTi3MI ICTHHHI Ta 3a/{0BOJILHAIOTE NEBHUM 3a-
rajbHum (GopmajbHUM BMUMOFaM, TOAI | BUCHOBOK Oyle ICTUHHMM HE3ANeXHO Bifl 3MiCTy
TBEP/PKEHb, 10 BXOJAAThL 10 cuiorismy. Ilpu nopyienHi unx GhopmManbHUX BUMOT JIErKO MpH-
TLYCTHTHCS JIOFMHUX TIOMHJIOK, HOAIGHHX 10 TAKUX:

Bei crynenTy tHCTHTYTY A 3HAIOTH aHITHACLKY MOBY.

Herpos 3nae anmilicbky MOBY.

Omxe, lerpos - cryaeHr iHcTHTYTY A.

AbBo:

[BaHOB He rOTYBaABCH IO ICIUTY | OTPUMAB ABIHKY.

Cu/IOpOB He TOTYETHCS IO iCIUTY.

Omxke, 1 CHI0pOB OTpHUMAE ABIHAKY.

Apucroresiem Oya0 3ampornoHOBaHO AEKiIbKa GOPMalbHUX KOHCTPYKIIH CUIIOFi3MIB, SKi
BIH BBAXKAB JIOCTATHBLO YHiBepcatbHumu. Jlnwe y XIX cronitri noyana possusarucs cydyacHa
Maremaruuna JIorika, ika po3nisAaac CHIOr3BMH APUCTOTENIs K OJIMH 13 UACTKOBUX BUIMAJKIB.
OcHoBOIO OUILLIOCTI CYyHACHUX CHCTEM, NPU3HAYCHUX JUTSi ABTOMATH3ALIT TOrTYHHUX nobynos,
€ MeToaL pesosonin Pobincona [127]. Ase npakruuna peaiizaiiis JIOrigHUX 10Oy 0B 3iTKHY-
nacs 13 cepHozHuMu 11pobaemMamu. 10510BHa 3 HUX — 1ie heHomen, skuii Piuapn Benvan Ha-
3BAB NPOKJATTAM po3MipHocTi. Ha mepuumit normsit, onucary 3HauHs 1po 30BHILUHIA CBIT
MOKHa OyJ10 O, HaNpUKIa/, TaKHM YHHOM: «06’ext A mae pucu X, Y, Z. B BipisnseThes Bia
A TiMm, 10 Mae pucy H, Touro». Asie 30BHIIRIN CBIT € BUHATKOBO CKJIaIHUM neperuieTiHHAM
PiZHOMAHITHUX 00’ €KTIB Ta 3B’A3KiB MbK HUMHU. L[|06 JiMiue BBECTH BCIO LIO iHhopmMauio 10
naM’ ATl IHTENEKTYalIbHOIO IPUCTPOIO, MOXKE 3HAJ00HTHCS He oHa THcsva pokis. e GinbLue
yacy 6yue norpidHo, wob BpaxyBaTn Bei HeOOXi/HI GakTH ripu jioriunomy BuBeeHHI. PeanbHi
TIPOrpamMu, IO 31iHCHIOIOTH JIONiYHE BUBEICHHS (BOHHM YaCTO HA3UBAIOTLCSA EKCIEPTHUMM CHC-
TEMAMH) MAIOTh IOCUTb OOMEXEHE 3aCTOCYBaHHs. BoHu MatoTh oOMexeHnii Habip (akris Ta
NIPABK 3 TIEBHOI, OUTbLI-MEHI YiTKO OKPEC/IEHOI Ta NMPEAMETHOI raty3i i MOXKYTh BUKOPUCTO-
ByBATHCS JIMILE Y L ranysi.

o x crocyeTbest AOAMHY, TO AKICTb 1T JIOFIMHOTO MUCJIEHHS TAKOXK 4acTo GyBae jarne-
Koo Big Oe3goranyoi. Jlioan yacto poGnATh JOTIYHI MOMWIKH, a IHKOIW B3arani KEPYIOTHCS
MPUHUMNAMU, HEBIDHUMH 3 TOUKH 30pY HOPMAJILHOT JIOTiKH. Jyske 4acTo cBijiOMe IOriYHe BU-
BEJICHHS HA NIEBHOMY eTari oOpUBA€ETLCS, | PILLIEHHS! 3HOBY K TaKu NpuMacTLCa Ha NiACBigo-
MOMY, IHTYTTMBHOMY piBHi. 3p0O3yMio, 10 Take pilleHHS Moxe OyTH MOMMIKOBUM. Aje,
AKOM B OCHOBI TIOBE/IIHKH JIFOAMHY JIOKAIH cnpobu 30iHCHIOBATH JeyKTUBHI 1obya08H Bij
JIOTIYHOIO MOUATKY /10 JOTIYHOIO KiHLs, MoxHHa Gyia 6 IPaKTHUHO HE3AATHOK 10 Oyab-sikoi
AISIbHOCTI: (BizuuHOT a0 PO3YMOBOT — e BUMAraso 6 3Ha4HOro uacy aHasizy.
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IHTENnekTyanbHi cucTemu

CHUILIOIO PHCOIO 3ralaHuX BULIE pobiiem Oyia iX noraHa GopManizoBaHicTh, BiACY THICTb
a0 11E3aCTOCOBHICTD YITKUX alTOPUTMIB po3B’s#3Ky. BupilieHHs noaiGHUX 3a1a4 1 € OCHOB~
HUM HIPEJMETOM PO3IIISLY B TEOPIT ITYYHOIO IHTENEKTY.

J1o 30BCiM IHIIOTO KJ1acCy BiJHOCATHCS 3a/1a4i, 0B’ s13aH1 3 004MCAeHHAMU. 3a3BUUall BAXKKO
BIJIMOBICTH HA 3alIMTAHHSL, SIK caMe JIIOAUHA 3AIHCHIOE Ti 4K iHini oburcaeHns. Jobpe BiioMUMu
€ 1 HU3bKA LIBM/KICTb, | HEBUCOKA HAMIHHICTh LHOTO BUAY JIKOACHKOT AisibHOCTI. Ane Oynu
3aMnpoOrNoOHOBani e(EKTUBHI PUHLMIIA KOMIT IOTEPHUX OOUMCIIEHD, SIKI PAJIMKANILHO BIAPI3HS-
I0TbCA Bifl THX, 110 3aCTOCOBYIOTbCS JroauHoto. 11i go6pe hopmainizoBaHi alropuTMiuHi METO-
JUKM 3a0€3Meunsii piBeHb PO3B’I3yBaHHs OOUMCIIIOBANIbLHUX 3a/1a4, a0COMIOTHO HEIOCHIKHNH
JUTS JIHOJICKKOTO iHTenekTy. BonHouac 1eil BUCOKM piBeHb aaropuTMizallii 3HaMHOKO MIPOIO
3yMOBMB CJ1A0KICTh TPAANLIKHUX KOMI'FOTCPHUX CUCTEM TPY PO3B’ A3aHHI THX IHTEJIEKTyaslb-
HMX 3a0a4, 3 AIKHMH JIOJIMHA CIIPABISETLCS HEIOraHo.

3 [OSBOIO TAKMX OBUMCIIOBAIBHUX NOTYIKHOCTEH MPIAHMKH 1HICTAECATHX-CIMIECATHX
pokip XX CTONITTS CTABWJIM 3a/lady MOJETIOBAHHS B TOBHOMY 06Cs3i poBOTH JIHOACKKOro
Mo3Ky. TeopeTdHo WO 3a1ady 3 NEeBHUMH OOMEKEHHSMH MoXKHa Oyno 6 BUpiwuTH. Aste
CKJIAAHICTD NMOTPIOHUX 0OYHCIICHb BUSBHIIACH TAKOMO, IO 3MYCHIIA OUILLLICTD JIOCAIJHUKIB
BifiiTH Bij nocrapieHol 3aaadi i nepeiru 1o HPOCTILIMX 33/1a4 — MOAE/UOBAHHS HPUHIUTIB
POGOTH MIOUCHKOIO MO3KY 11PH PO3B’SI3yBalHI KOHKPETHO BU3HAYEHUX THITIB 3a7au.

Heski BuU3HaYeHHs Ta iX KpUTUKaA

3pobaeno yumano cnpob aaru GopMaibHe BU3HAYEHHSA MOHATTS «IHTEJICKTY», 30KpeMa,
«wrrydunuit inrenexT». HalBiaoOMituuM € BU3HAUCHHS MTPEAMETY TEOpii TYy4YHOrO IHTEEKTY,
sIke BBEACHE BWIAATHMM HOCHIAHMKOM Y rajly3l WTydHOro iHresiekty Mapsinom MiHCEKUM
[118]. Boso norpanuio 10 6ararbox CJIOBHHUKIB Ta eHUMKIIONE/iH 3 HEBEIIMKUMH 3MiHAMM |
BinoGpakae TaKy OCHOBHY JLyMKY: «IUTYYHHIT IHTETEKT € AMCLHMILTIHA, 1110 BUBYAE MOYUIMBICT
CTBOPEHHS TIPOrpaM JUiA BUPILUEHHS 3344, stKi 1Py BUPILIEHHI iX JIKOJIMHOO NMOTpedy 0T nes-
HUX IHTENEKTYAbHUX 3yCHiIby. AJle | lie BU3HAUEHHS Mae Bajau. 10/10BHA 3 HUX nonsdrana B
roraniit opmanizanii MOHSTTA «IEBHI IHTEIEKTYaNbHI 3yCHUIN» . «IIeBHUX IHTEIIEKTYaNbHIX
3yCHJIb» BUMarae, HarnpHKiaj, BUKOHAHHS MPOCTHX apuPMETHHHMX OTEPaLiii, ajle Y1 MOXKHA
BBAXKATH IHTEJIEKTYalbHOIO NPOrpaMy, sKa 3/1aTHA 10 BUKOHAHHS TUIBKM TakKUX onepaiii?
Bigrak y psjli KHMI Ta €HUMKIONEAId 4O HaBEJEHOr0 BU3HAYEHHS JIO/IA€TbCA TIONpaBKa:
«CHOJIM HE BXOAATH 3ajaui, [Uis SKHX BiZloMa mpoleaypa iX po3s’s3yBaHHs». Baxko BBaxaru
Take GOpMYIIIOBaHHS 33108 U1LHAM. PO3BHBAIOUHM LIEO JTyMKY Jaii, MoxHa Oyno O MpojoBxKITH:
OTIKe, SIKIIO § HE 3HAI0, IK PO3B’A3yBaTH AEAKY 3a/auy, TO BOHA € IHTEJIEKTYabHOIO, & SKLLO
3Hato - To Hi. HacTynHuii kpok — ue Bigomi cnosa JI. Tecnepa: «llItyunuil intenexr — ue
Te, uoro wie He 3pobiieHo» [121]. Lleit mapanokcanbHHi BUCHOBOK Jnure MiZKpeCIoe Jinc-
KyciliHicTb podnemu.

€ nesKi KOHCTPYKTUBHILLI BU3HAYeHHs iHTenexTy. Hanpuknan, 8 {189] HaBonurbes oaxe 3
HUX: «IHTEJIEKT € 3[AaTHICTIO NIPaBUIILHO pearyBary Ha HOBY CHTyalito». Tam jke HaBOAMTLCS
i KPUTHKA LIbOTO BHU3HAYEHHA: HE 3aBX/IM 3PO3YMINO, IO CJIijl BBAXATH HOBOKO CHTYALIEI0.
VsBiTh 061, HANMPHUKIIA/L, 3BUUaRHUI Ka1bKynsTop. LlisikoM iMOBIPHO, 1110 Ha HLOMY HIKOJIM HE
OOUHCIIIOBANIN CyMy ABOX HysiB. Toii 3aBaanHs «OGUUCITHTH Hyb TUIOC HYJIb) MOXHA BBa-
KATH CUTYALI€I0, HOBOIO JUIsl KAJILKYNIsiTopa. be3yMOBHO, BiH 3 HEIO BHOPAETLCA («IPABHIILHO
BiJipearye Ha HOBY CMTYALlilO»), aJle Y4 MOXKHA Ha LM MiJICTaBi BBAYKATH HOTO IHTENEKTYalb-
HOK) cUcTEMOIO?
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Tect Tropunra i chaTuuHuin aianor

Bigomuit anrrificbkuii yuenuid Anan TiopuHr copMyIIfoBaB Tesy, CpAMOBaHY Ha BU3HA-
YEeHHS MOMEHTY, 3 AKOI'O MALIMHY MOKHA BBAXKATH IHTENIEKTYaIbHOO [147]. Hexal excnept 3a
J1ONOMOroio TesehoHy abo NoaiGHOro BiIaNeHOro IPUCTPOIO CITIIKYETHCS 3 00°€KTOM, AKUM
Mmorke GyTH SIK JIONMHA, Tak | MalunHa. ExcnepT nae neBHi TecTU-3aBJaHHs. 3a pe3ynsTaTaMu
Bi/NIOBI/IEH BiH MOBMHEH BU3HAUMTH, 3 KHM BiH Mae CrpaBy — 3 JitoauHoi0 u1 3 EOM. Skio
BiH NpuiiMac KOMIT'IOTEP 3a JIOAUHY, KOMITHOTEp MOXKE BBAXKATHCH inrenexryasbHuM. Taka
nepesipka ficrana HasBy Tecty TiopuHra. barato crieuianicTis BBaxaiu, o TecT Tropunra €
[IJIKOM 3/10BIJIbHUM JUTSl BA3HAYEHHS PIBHA IHTENEKTYAIbHOCTI KOMIT KOTEPHOT CUCTCMU. Ane
BUSBMJIOCh, 1110 1€ HE 30BCIM Tak.

B octogi Tecty TIOPHHIA JIEXKUTEL HESBHE NIPUITYLIEHHS MPO T€, 10 HEOOXIAHOIO YMOBOKO
BeJleHHS! JiaNory € POo3yMiHHS CHiBPO3MOBHHKA. AJie y KiHui 60-X pp. MHHYIIOTO cTOopivus
amepukanchkuil kibeprernk [bk. Beliuenbaym cTBopus Bi nporpamu — EJII3A i JJOKTOP
U1 BUKOPMCTAHHA Y NcuXiarpii. BUABHIIOCH, 10 BOHH MOXYTb HEBIPHO 30PIEHTYBATH K-
criepra B ymosax Tecty Tiopunra. B'ocHosi noGy0BH LMK 1pOrpam JIEKUTD ines haruyHOrO
jianory.

darnunumM JiaJIOroM HA3UBAETLCH Jiianor 0e3 po3yMiHHA CHIBPO3MOBHHKA Ha OCHOBI
dopmaiibHOTO nepedpasyBaHHs 104y TOro.

Tak, HANPUKIAA, HA BUCIIOBJICHHS MalienTa «Bu He BIABEPTI 31 MHOKY NporpamMa Moxe
ignosictu: «Yomy Bu jiymacre, 1o s e Bijsepra 3 Bamu?». V psai sunajkis nporpama
MOE BHATH 3a3a0eriab 3arotopneny dpasy. Tak, na cnosa nauienra «Miii 6arbko MeHe He
o6uB» BOHA MOXe BiINOBICTH: «Po3kaxiTh MeHi npo Baiy cim’o».

3BUUANHO, 1€ HE MA€ HISKOTO Bi{HOLICHHSA Hi JI0 PO3YMIHHS, HI IO IHTEJIEKTY, ane Oararo
moneit, AKi 34iMCHIOBAJIN I3 UMMH TporpamMami Tect TIopuHra, BUPILuKIIK, 110 MAIOTh CIIpaBy
3 JIIOJIMHOIO.

Y pobori [152] HaBoanuTbes Kypio3HUH nprKiIai GaruuHoro Alasory. Bine-npesuaeHr se-
JIMKOT aMEPHKAHCHLKOT KOMTIAHIT 3aX0TIB 3B’S3aTHCS 3 BIIOMMM CHCTEMHUM nporpamicrom J1.
BoGposum. Bindynack Taka TeseTaknHa po3mosa:

Bine-npesuaent: Un MOXy s 3apa3 CKOPUCTATHCH KOMIT KOTEPOM?

BoGpos: A yomy Bu nuraere?

Biue-npesujieHT: Moke MeHi BIaCThCs Ti/IMACATH KOHTPAKT.

Bo6pos: Homy By B 11bOMY BIIEBHEHI?

Biue-npesunent: Mol noreHuiiini nokynui HIKOJIM He Gadui cUCTeMY B /Il

Bobpos: Lle mae juist Bac envke 3Ha4eHHA?

Biue-npesujient: 38BMyaitto.

Bobpos: Bu maere B 1lbOMy CyMHiB?

Biue-npesupent: 1o 3a 6e3niy3sie 3ayBaxenHs?

bo6pos: 1lo Bu maete Ha yBasi, kaxyuu 11po 6e3riy3/ie 3ayBaKEHHs?

Biue-npesunent: Un MOXy s 3apa3 CKOPUCTATHCH KOMIT'IOTEPOM?

Bobpon: Pozkaxite Meni e npo Bamnx HOTEHIITHUX MTOKYIILLB.

Biue-npesuaeHT: 3arenedonyiite MeHi 491-1850.

Bite-nipesusient GyB 31MBOBaHMA, TuM Giftblie, WO J3BilKa He Oyio. Hernopo3yminus
3’ sicyBanocs fizHinie. BUABUIOCH, 10 TEAeTalN 3’¢/iHas Bille-TIpe3ueHTa He 13 camuM bob-
POBUM, a 3 [IPOrPAMOIO, siKa peaizyBana dharuuini Jlajor.
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e lyﬁIH:H' unueiemm

3BHYalHO, MOAIGHMIT HialOr BAKKO BBAMKATH 0CODIMBO OCMHCIICHUM, aJE XTO MOYKE J1atu
UiTKE BUIHAYCHHS PiBHS OCMUCICHOCTT? Daritimii IO MOKe OyTH [ MeHIn NPUMITHBHHM,
AJIE CUCTEMH, SK1 3/LITHI TUILKI 11 DiJUPUMKY TaKoro AiaJI0Ty, He MOXKHA BBAXKATHU iHTENEeKTY-
anenpnn. Posysminmst cnisposmosivka € abeomoTHo HEOOXIIHMM U1 HOpMaLHOTO aianory,
S TOROTO pOsyMits HeobXiaHO MaTH IEBHY CYyMY 3HaHb I1PO CBIT.

MeTton komn’rorepHoi peanisauii ¢patuyHoro Aianory

B ochosi nicespoinrenexryannuux porpam, siki MOKYTh [1iATPUMyBaTH baTnanuit nianor
3 monnnoro'a6o 3 IHWHMH aHalor YHUMU NpOrpaMamu, MOXyTb JIEXKATH JysKe NMPOCTi aji-
TOPUTMH CIIIBCTAB/IEHHS 31 3paskamu. Huskue ONUCYETLCH KIACHYHUHI METOH, 110 JO3BOJSE
fcatu noaidHi nporpamu [170].

. Posrisnemo «anaromiion nporpamu JIOKTOP y nemmno cnpoueHoMy Bumsiai. Jdianor i3

IO IpOrpamMoro Mozke OyTH, HANPHKIIAL, TAKUM:

HOKTOP: 51 Bac ciyxato.

HALIEHT: Mene Genresxurs roroaa.

HOKTOP: Sk nasno Bac OEHTEMUTL Morona?

TALICHT: Bigrosui, sk roMepJsia Mosi MaTu,

HOKTOP: Poskaxits npo Baiy cim’ro.

ITALIHEHT: Bei Bonn 3axonmoorbes KOMIT'I0TEpaMU.

JOKTOP: Mawmunu Bac nsxaiors.

HALIEHT: Hi.

HOKTOP: Byap nacka, ne Oyabre Tak nebararociishi... | Tax Jlati 10 HECKIHUYE€HHOCTI.

B ocHosi METOY, HEOOXIZIHOTO st pearizauii Takoro JHanory, Moxe Jiexaru mMexaHiune
MOPIBHSAHHS PeUetb, SIKi BBOASTLCS TOAMHOIO, 31 3pasKkamu (LabioHamm) peueHs, o 306epira-
HOTBCSI HpOrpamoro. Sknio pedenns cnisnano B nosxiji MIPi 3 OJIHUM i3 3pasKiB, BUMACTHCS
OHHA 3 BUINOBIACH, 3a3/1a1€r1 b MIATOTOBICHUX JUIs L{HOTO 3paska.

Moxna posrisnyTu gekinbka BAPIaHTIB MOPIBHAHb, KOKHUH 3 HUX MOMNKE OyTH Jlerko 3a-
[pOrpamMoBaHmii,

Bapianr 1 (nouuii 30ir). Skumo PEHEHHA, 10 BBOAUTLCS, TTOBHICTIO 36iracTbes 3 OJIHHUM
13 3pasKiB, MOMKE OyTH BiANOBiib: «Tak, Bu maere pauiio», abo Hasnaku: «Bu nomunserecy,
TOMY HI0...», | THiCAsS «paLito» abo «TOMY ULO%» MPOIpaMicT MOXKE HANUCATH OyIb-sKHil Tekcr,
O IMITYE HUBOKe PO3YMIHHS crieuuiku npeamMerHoT obnacri. Hanpuknan, YK€ HEroraHo
Oyzie BUIAaTH Takmit gianor:

Jhroauna: Kanpar Fil]OTCHy3H JOPIBHIOC CyMI KBaJIpariB karerip.

[porpama: Tak, ane € noniGuuii PE3YIIBTAT 1 JUIS HEMPSIMOKY THUX TPUKYTHHUKIB; 1€ Teo-
peMa KOCHHYCIB.

Haspsit am miicnst rexinbkox noAiGHUX Bigmosinei ¥ KOTOCb 3aJIHLIATLCSA CYMHIBY B iHTE-
NEKTYaIbHUX 30I0HOCTAX NporpaMu. Ajte 3a3BHuaii MOBHI 36iru OyBaroTh aysxe piko. Tomy
AOBOUTHLCS BUKOPHCTOBY BATH iHIU THITH NOPIBHSHb,

Bapiant 2 (sukopucranus 3aminioBadis). Tunoeum e BUKOPUCTAHHA 3aMiHIOBauiB
* 172, I3 saminioBaueM * criiBerapaserhes AOBIILHUIA dparmenT Tekcry, i3 3amintosauem ?
CIIBCTABIISETHCA OyI(b-siKe OKpeMe CJI0BO.

Hanpuxnan, wa6nou (* KOMIT'IoTepH *) yeniuHo criscrapisersey 3 OYAb-SIKUM PEeUueHHsIM,
B AKOMY 3rajyerbes 1npo komn’worepu; wabnou (51 mobnio? A011yKa) ~ 3 TAKMMH pedeHHsMMU,
K (S mobato uepponi sbnyka), (51 mobao conoaxi A0s1yKa) Tomo, ane ne 3 peueHusim (Sl
1mo0mo fetu seneni sGnyka).
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Bapianr 3 (nananus 3HaqeHs 3MiHHUM y npoweci criBcTaBaeHHs). [Tpu upomy MOXAUIMBOCTI
MpOrpamu, o peanisye Garuunmii gianor, 3Ha4Ho po3mmpiooThes. Bona HaOyBae 311ibHoCTI
JI0 reHepauil BIAMOBIZEH, WO 3a1eKaTh Bij 3alIMTaHb. Tax, npaBusio

a:=?
(1?2#*) ———> (Lo Bu e <a>?)
A03BOJIAC Ha pedents ST mobmo s6myka einnosicru o Bu e no6ure?, a na pevenHs A He-
HasuoKy nowi — [lo Bu e Henasuanre? vV LBOMY TPHKJIA/LI NPH YCITIUIHOMY CIiiBCTaBACHHI
3MIHHII @ HA/IA€ThCS 3HAYEHHS CIIOBA, 3 IKUM CHIBCTABMBCS 3aMiHIOBAY? be3ymoBHO, 11pu Bu-
KOPUCTaHHI YKPATHCHKMX (pa3 3aMicTh aHMHCHKMX IOTPIGHO e CTSKUTH 34 Y3FOIKSHHSAM
Cy(IKCIB Ta 3aKiHUEHb.

Bapianr 4 (ynisepcanbunii 3pasok). 3i 3paskom (*) criipcrasnserscs Oynb-siKe peyeHHs.
3Buyaiino, i BiANOBIAL, WO BiANOBinAIOTE LHOMY 3paskoBi, NOBHHHI OyTH TAKUMH XK yHiBep-
CANLHUMHM, HANPHKIIAL;

(51 Bac we jyxe posymito)

(He Oyabre Takumu HeGararocniBHuMm)

(Homy ne mae juts Bac snavuenns?) i 1. in.

Bapianr S (cuiserasnenns 6itbin nisk 3 o/iium 3paskom). PCucHus Moxke criBeTaBisTies
HE 3 O/IHUM 3pa3KkoM, a 3 Ackiibkoma. Hanpukia, AKo y nporpami sajani migcTanoBku

(* oo *) (Lo Bu e moGure?) ra

(* komrr'torepu *) - (Bu maete 31i6HOCT 10 T8XHIKH), TO peuents (S mobimo koM orepn)
CIIBCTABAAECTLES 3 000Ma 3pa3KaMi.

1.1.2. KibepHeTnuHi cuctemmu

MoHaTTs KiGepHeTUYHOT cucTemMm

Cucremu, o € HOCIAMHU TIPUPOAHOro abo MITYYHOro [HTEJICKTY, MOXYTH OyTH OXapaKTe-
PH30BAHI 3 TOUKH 30Dy KiOEPHETHKH — HayKM, KA BUBUAC puCcH, CIHILHT JYISt CKAAHUX CHCTEM
Oylb-stkoi Tpupon. 30Kkpema, LeHTpasbhe Miclie B KIOCpHETHIL 2afiMac BUBUECHHS NPOLECiB
nepeTBopeHHs inopmarii y cucremax Ta kepyBaHus HuMu. OCHOBM 1l Hayku OyJiv BHKJIA-
AcHiy 1948 p. Bujiatiinm aMepukancEkUM yuerum Hopbeprom Binepom y itoro sumarii po-
bori «Kibeprernka, abo kepysanns i 38’130k y TBAPUHIL | Maumii» [41]. Came cioso «kibep-
HCTHKAY HMOXOAMTH BIJL IPEULKOTO CI0BA “KLBEpVNTIKN™ -~ MUCTEITBO KCPYBAHHS. ~

KimouoBuM TOHATTSIM KiGepHETUKY € NOoMsITTS kibepuernunoi cucremu. Kibepuernuna
CHCTEMa BU3HAuCHa B arteparypi [162] sik cyKynnicts moB'S3aHHX OAMM 3 OMHUM 06'eKTiB
(eeMCHTIB CHCTEMM), 1IO 3ATHI cripuiimarn, soepirard, nepeTBoploBaTH inhopmauiro, a ra-
KoK OOMiHIOBaTHES indopmanicro. Tak, nanpuknaz, MBoncLKu OpramismM MOYKHA PO3IIIAAATH
SIK CHCTEMY, HIO CKIAJACThCS 3 OKPEMHX EJICMCHTIB-KIIITHH; OPranu JIOACLKOTO Tisa rpu
UbOMY PO3IIIAAAIOTHCS K NJICHCTEMH, '

MoxHa JIaTh e O(HE BU3HAUYCHHS CUCTEMH, B OCHOBI AKOTO JICKNTE BU3HaueHHs, chop-
MynboBaHe XoiioM 1 DeilpkuHoM.

Cueremoro HasuBaeThest CykynuicTh NopiBHsIHO MPOCTHUX EIEMEHTAPHUX CTPYKTYp abo
[pONECiB, IO B3aEMOJIIOTE Mibk coBOI0 Ta 06 ¢ aHaHi B €IMHE 111 JUIT BUKOHAHHS JeSKOT
CHLHOT (PYHKUIT, IO HE 3BOAMTHCSH /10 GyHKLIA okpemux koMronentis. Cucrema mae Taxi
O3HAKH:
¢ B3AEMOUIE I3 30BHIUIHIM CEPEAOBHIIEM Ta IHIIMMHU CHCTCMAMU K €MHE nine;
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¢ ¢ iepapxi€io MiiICUCTEM HIKYOTO PIBHS,
¢ € MiICUCTEMOIO TS AEAKOT CUCTEMH BHILIOTO PiBHSL;
¢ 30epirae 3araibHy CTPYKTYPY B3aeMOLIl eJ1EeMEHTIB NpU 3MiHI 30BHIIHIX YMOB Ta

BHYTPIIHBOIO CTAHY.

Onuc KibepHeTUYHOI cUcTeMu

CxiajiHi KibepHETUUYHI CUCTEMH NPUIHATO OTIHCYBATH Ha ABOX piBHSAX.

3 0HOrO GOKY, CHCTEeMY MOMKHA BH3HAYMTH SK IH(OpMALIiHUH NepeTBOpIOBad [52], uo
cnipuiimMae Biji 30BHIIHLOTO CEpeloBHIla JesKi BXi/{HI BEJIMYMHU (no;lpasmfmn-, CTUMYSIH)
i 32J1EKHO Bijl UMX MOAPA3HUKIB Ta CBOTO BHYTPIlIHLOTO CTaHy ICHEpYE BUXIIHI BEIMHNHH
(peakuii). [HUIMMH CIIOBAMH, SKILO HEPE3 X,5 +ov 5 X, MO3HAYUTH BXIAHI NOAPA3HUKH, Hepes
Y5 +ee » Y, — DeaKUii CHCTEMH, @ HEPE3 A5 +ov 5 A, - 3MIHHI, 1O BH3HAYAIOTH NOTOUHHH
CTaH, 1O

yJ:f(xl, e X, A ,aq),j =1,...,m.

Oyukuis f, wo 3aaae ingopmauinte nepeTBOpeHHs, MOXKE Oy TH 3a/1aHa ABHO abo .HveﬂBHo.
CHCTeMa MOYKE ONMCYBATHCS CIJIAJHHMH MATEMaTHIHUMU PIBHAHHAMK: audepeHLiHUMH,
iHTerpaJbHUMH Ta iH. _

Cucrema Br3Hauaetsest sk napa S = (M, R), ne M — CyKy[HICTb €JIEMEHTIB CHCTEMMU, R
— CYKYITHICTb 3B’ A3KIB MK LIMMH enemMentamu. Tolti nidcucmemoro S' Cl/.lCTeMl/l S }'Ii.i3l/lBa€’l‘bCS{
napaS' =M, R"), e M' ¢ M, R’ c R. MoskHa OKpeMO BUALIATH BXI/IHI TA BUXI/IHI eJIEeMEeHTH
CHCTEMU, SKi B3EMOJIIOTH i3 30BHIIUHIM CBITOM, Ta Ti BHYTPILUHI C/ICMEHTH [105].

Knacwudikauis KibepHeTUYHMX cUcTem

[llnpoko Biztomolo ¢ Knacudikanis KiGepHETHUHUX CUCTEM, KA IPYHTYCTRCA Ha BOX 0C-
HOBHUX Kpurepisx [S1].

1. CryniHb BU3Ha4eHOCTI (yHKULIOHYBaHHs. 32 LM KpUTEPIEM CUCTEMU MOAIAIOTBCS Ha:
o JleTepMiHOBAHI CHCTEMH, EIEMEHTH AKOT B3AEMOJIIIOTH TOUHO BUSHAUCHHM HUHOM;
e iMOBipHicHi cHCTEMH, JUTS AKMX (AaKTOPH, 1O BILTHBAIOTH HA EJIEMEHTH, a6o 3B'SI3KH MDIC
eICMEHTAMU HE MOXYTh OyTH TOUHO OMMCaHi, i pesynbrar GyHKUIOHYBAHHS CHCTEMH
CTa€ He MOBHICTIO BU3HAYEHUM.
2. CryniHb CKJIaJHOCTi CUCTEMH, 32 SKHM CUCTEMU NOAIISIOTLCA Ha!

e mpocTi, ki MOXKyTb GyTH ONMCAHI POCTHMU MATEMATHIHUMH MOACIIAMHU 3 HEBCITHKOIO
KiJIBKICTIO PIBHSHb T4 3MIHHHX;

e CKIA/HI, K OMUCYIOTbCA CKIIAJHUMM MATEMaTHYHMMHM MOJENIAMY 3 TAKOKO BEIMKOIO
KITBKICTIO PIBHSHb T4 3MIHHHMX, 10 1X TOYHE MOJENIOBAHHA CTA€ HEMOMUIUBUM abo
HEeJIOLIUTbHUM;

e Jiy’Ke CKITAJHI, Juls AKUX HEMAE 33/10BUIbHONO MATEMATHHHOTO OITHCY.

3aranbHe MOHATTA NPO KepyBaHHSA KibepHEeTUYHUMM cUcTeMamMu

[TpoOnema KepyBaHHS CKJIQJ(HUMHU CHCTEMAMU € OAHICIO 3 KJIOUOBKX npobnem Kibephe-
tuku. TpaauuiliHy 3a1auy KepyBaHHs MOXHA HeOPMabHO chopMyJIHOBATH TaK: nepf:Bec1‘n
KepoBaHHit 06’ €T 10 GaxkaHoro cTaHy abo 3abesreHuTy niepeOyBaHHs KepOBaHOIO ob’exray
norpi6uomy crani. [lpu 1boMy BaXIMBO MiHIMIZyBaTH 3aTpaTH, OB’ #3aHi 3 KEPYBaHHAM.

Cepe/ yueHHX, sKi BHEC/IM 3HAYHUIL BIJTAJLy PO3BUTOK Teopil KepyBaHHs, MOXHA BIA3HA-
qurn H. Binepa, P. benamana, O. JIsnynosa, P. Kanmana, M. Moiceesa, B. I'nyurkosa. 3naute
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Micllg 10CiIa€ NPUHLKII ONTHUMANILHOIO KEePYBaHHS, BIOMUI SIK MPUHLUIT ONTHMABHOCTI
Tonrpsrina [142]. Baxumeuit Brnaj Oye 3pobnenuit kMiBchkoro koo yueHux (b. M. by6-
auk, M. ©. Kupuuenko, @. I". Tapauienko, O. I'. Hakoneunnit) [24], [46], [76].
MoxkHa posrnsaatd i 3afadi CTPYKTYPHOTO KEPYBaHHS, K MONAraloTs v BUOOpPI ONTH-
MaJILHOT CTPYKTYpU cucTeMH. Haronocumo, 1o HanmucauHs nporpam, ki MOXXyTh OYTH BUKO-
HaHi 3a JI01IOMOr0I0 YHIBEpCAJIbHUX KOMIT'10TepiB ab0 crieuiaizoBaHMX MPOLECOPIB, MOXCHA
BBAKATH OKPEMHM BHJIOM KEPYBAHHSI. ’
Tpeba po3pi3HATH TaKi BAXUTHBI BUITAJIKM:
¢ SIKLIO BA€THC MOOY/yBATH TOUHY MATEMATHUYHY MOJIEIb, IHIIMMU CJIOBAMH, TOYHO OIMCATH
KEPORAHY CHUCTEMY 3a JONOMOI'OK) MAaTeMaTHYHHX CHIBBIJHOILEHb | OTPUMATH TOYHY
MOCTAHOBKY 3a/1a4i KepyBaHHst, PUYOMY ICHYIOTE €PEKTUBHI TOYHI METO/IH PO3B'A3yBaHHs
LT 3aj1aui, KepyBaHHSI MOXKe OyTH TOYHMM; 3BHYANHO, TOUHI METO/IM KEPYBAHHS MOXKHA
3aCTOCOBYBATH TUILKY JUis MOPIBHSHO IPOCTUX CUCTEM;

¢ U0 CKIIQJIHIINX CHCTEM JI0BOJANTBCA 3aCTOCOBYBATH HAOMIMIKEHI METO[M KepyBaHHS;
NOB'S3AHO LIE 3 THUM, 1O a0 BAETHCs OOYyBaTH Jinie HabKeHy Mozelb 06'ekTy, abo
ICHYIOTD JIMIIC HAOMMKEH METO/IN PO3B'I3YBAHHS BIJMOBIIHUX PIBHAHb;

¢ Ul THUITOBUX JIY’KE CKJIAJIHUX CUCTEM (TakuX, SIK KMBHH oprauisM, (ipma, CyCHiJIbCTBO)
1OOYLyBATH MATEMATHUHY MOJE!b Y IIPUHLIMIT HEMODKIMBO; MOXKHA CIO/IBATUCSA HA ACAKMI
HAOIOKCHUH ONMHC JIKIIE OKPEMMX CTOPIH (PYHKUIOHYBaHHS Takux cucreMm. Kepysanus
TAKUMH crcTeMaMu Mae HeopmatbHui xapakrep. Tomy 3aj1auy Takoro KepyBaHHI MOMKHA
BBAXKATH OJHIEIO 3 OCHOBHUX 3axad Teopii wrydHoro inrenekry. 1li npobaemu cranm
IPCAMETOM PO3IIIANY OKPEMOro HayKOBOIO Hampsmy, sKWi JICTAB Ha3By CUTyaUidHOrO
kepysauns [150].

1.1.3. IHTernekr sk BUCOKoopraHizoBaHa KibepHeTu4yHa cuctema

XapakrepucTvKa anropuTMiuHOIO i eKnapaTUBHOIoO Niaxoais
[0 KepyBaHHS

Tpannuiino BMILASIOTH 1BA MIXO/IM JI0 KepyBaHHA CIJIAJHUMHA CUCTEMAMHM Ta 0 1porpa-
MYBaHHsI pODOTIB | KOMIT IOTEPIB, WO MOIIIK O PO3B’M3YBATH T1 UM iHII 3aua4qi. Fpu po3s’s3y-
BaHHI 3a7a4i Ha CY4YacHUX KOMIT'IOTEpax B OCHOBHOMY peanizoBaHuil TpaauuiiiHuii anro-
PUTMIYHUA THXI, SKHI MOJKHA 11ie Ha3BaTH iMniepatueamM. Llelt mijxin BuMarae 3a3ianerine
IPOJyMATH Ta JIeTAlIbHO po3nMcaTd, sk Tpeba BupilyBard resuy npobtiemy. Hanucanus
[IpOrpamMy BUMArae 3ajlaHHs 4iTKMX MoCaiA0BHOCTEH IHCTPYKIiH. AKulo Taky 1nocniioBHICTb
BJAETBLCS HAMTHCATH ~ KOMIT IOTep 3MOXKE BUPHILLYBaTH MEBHY 3a/1auy, SIKOIO O CKJIaIHOIO BOHA He
Oysa. Ane, acHa piy, BiH Oy/ie BUKOHYBATH IHCTPYKLT, 20COMIOTHO HE PO3YyMIIOUH iX 3MICTY.

[Hini nigxin - neknaparuBHii. [HTENEKTYAILHOMY BUKOHABLEBI (JIIOMMHI UM KOMIT IOTEPY)
JOCHTD cKas3aTy, 1o Tpeda pobuTh, To6To Nuiie chopMyntoBaTH 3aBaaHHs, OOy yBaBILH BCi
B3aEMO3B’13KM MDK 00’ €KTaMu ripeaMeTHoT obnacTi. Sk 1e 3aBiaHHs Oy)ie BUKOHYBATHCS, 110~
BUHEH BM3HAYUTH CaM BUKOHABELlb.

Haseagemo st npuisiazy jaBi 3ajgadi [121]. Pisnuus y ckiajiHoCTi 1X po3B’ 13Ky 3yMOBJI€Ha
THM, IO B OJHOMY BUIIAJKYy BIA€TLCS (hopmasizyBaTH IOCTAHOBKY 1 3alpornoHyBaTH YiTKI
ANOPUTMH PO3B’A3KY, B IHUIOMY — Hi.

3anycTuTH KOCMiMHUE Kopabesib Tak, o0 BIH npu3eMinses Ha MicsiLb, Y348 3pa3ku IPYHTY
Ta MPUBI3 X Ha3a/l - 3a71a4a JIy)Ke CKaj(Ha, aJie BOHA IIJUIaETLCS TOUH anropuTMizauii. Ma-
TEMATHYHI METO/H JIO3BOJSIOTH TOUHO PO3PAXYBATH TPAEKTOPiO pyXy kopabns. Hagith sikio
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BIH BUNIAJKOBO BIAXMIIUTHCS Bijl L€l TpaeKTopii, BiZOMi METOIN aBTOMATUUHOIO PEry/IIOBaHHs
JIO3BOJIATE JIIKBITyBaTH 11€ BiAXUJICHHS.

[Mocnarn ciyxHsHoro pofora J1I0 MaraspHy 3a IUISIHKOI0 MOJOKA -~ 3a7a4a Ha JeKiIbKa
nopaaxis ckiaiHiua. He kaxyuu Bxe 1npo cam Mpouec CIiJIKyBaHHS 3 NPOAaBUEM, poboT
NOBUHEH BUPILIMTH psll He 30BCiM QopMaizoBaHuX MiAzafad. 3azjajeriib po3paxyBaru
TPACKTOPIIO PYXy HEMOXKJIUBO, OCKIILKM POOOT NMOBHHEH YHUKHYTH 3iTKHEHb i3 JIIOAbMH Ta
aBToMODO IstMu. SIKINO Mara3uH 3aKpUTHIA Ha riepeolIliK, BiH MOBUHEH 3HANTH IHIUMH Marasus.
HeMoxi1MBo nepeadaunTy Bei cuTyauil, ski MOXKYTh BAHUKHYTH, a BIATAK —~ allTOPUTMI3yBaTH
po3B’A30K 3a/a4i. ToMy BUKOHAHHS TAKOrO 3aBJAHHS [ CWITY JIMLIE IHTEAEKTyanbHIH chc-
TeMl, AKa BMIE OPIEHTYBATHUCSA B 30BHIIIHBOMY CBITI, AHAII3YBaTU MIOTOYHI CUTYALT Ta KOPUTY-
BATH, 4/1ANTYBATH CBOIO NMOBEIIHKY HA OCHOBI TAKOTO aHai3y.

[ToNOBHEHHS NEPBUHHUX THCTPYKITIH -- O7iHA 3 KJIIOYOBHUX PHC IHTEEKTY

[HCTPYKLIT, HAMKCAHI TTPUPOIHOID MOBOXO, MOXYTb OYTH, 3 OfHOro GOKY, JOCHTHL HEOJ-
HOBHAYHUMM, a4 3 IHUIOTO — BOHH 3aBAM CIIMPAIOTLCS HAa Te, U0 BUKOHABE!L MAc MeBHWH
anpiopHui JoCBIA. :

Pozmsinemo npukiiaj, nojganuit y aireparypi [121]. Yaith cobi aBi Tabnuuku. Ha nepuuii,
AKa PO3TAINOBAHA NIPH BXOJI Ha OYJIIBHHUIITBO, HarucaHo «OGOB’I3KOBO OJSTHITL HA T'ONCBY
kacky». Ha apyrii, 6is BXOY /10 JIOHIOHCHKOIO METpo -~ «OOOB’A3KOBO Bi3bMITh HA PYKH
cobaky».

[1i incrpykuii ogHakosi 3a Gopmoto, ane abeostoTHO pizHi 3a 3mictoM. JhioauHa posymic
HE JTMLIE Te, 10 HaMcaHo Ha TabnMyKax, ajie il Te, IO «3aTUILACTLCS 32 KaApOMy 1 IBHO HE
piazyerbes. JojMHa yseinse codi curyauii, skl MOXKYTb BUHUKATH Ha OyAIBHUMLTBI Ta B METPO,
i NMONOBHIOE MEePBHHHI THCTPYKULD, IO CHPUHMAIOTLCS Helo Ge3rocepeanbo. 30Kkpema, Ha
OY/LIBHUIITBI 3BEPXY MOXKYTb [1A1aTH LIEITIUHH, | TOMY NOTPiOHA Kacka, 1100 3aXHCTHTH TOJIOBY.
JIo Takoro BUCHOBKY Jit0iMHa Moriia § npuiitu | camocTiiiHo, 6e3 HarajlyBaHHs. be3 kacku Ha
OYUIBHMLITBO HE MYCTATh, i, SKIO KACKM Hemae, 1T roTpibHo npuadard. Ase 3po3yMulo, 1o
KyIyBary cobaKky rmepeji THM, K 3aX01UTH B METPO, 30BCIiM HEOOOB I3KOBO.

Jl1o/iMHa Ma€ TieBHY CyMY 3HaHb PO CBIT, KA J03BOJIAE (i OPIEHTYBATUCS B KUTTEBUX CH-
Tyauisix Ta npuiimary BipHi pitnenus. Kpim roro, nioauHa BMic MeBHUM 4YMHOM BHKOPHCTOBY-
BaTu L 3HaHHst. [{uX ke puc noBuHHA HAOYyTH cMCTEMA LUTYYHOrO iHTeneKTy. MoxHa CTBep/i-
JKYBATH, LIO 3J@THICTb JIO MOIIOBHEHHS TUX [IEPBUHHUX OIKUCIB CUTYallii, 1110 CIpUAMAIOTBCS
6e3Mocepe/IHLO, € OJHIEIO 3 KIIIOUOBHX PHC IHTEIEKTYa/ILHOT CHCTEMM.

30BHIWHINA CBIT HACTUILKY Oararvi, O HEMOMJIMBO MOIEPEJHBO OIUCATH XKUTTEBI CH-
Tyauii 3 THM cTeneHeM JAeTami3anil I OflHO3HAYHOCTI, ki O A03BOJIMIIM 3aK1aCTH B CHCTCMM,
IO MPOEKTYIOTHCA, JKOPCTKI JIETePMiHOBAHI AJITOPUTMH FOBeIHKU. ToMy IHTEsIeKTyasbHi
CHCTEMM MOBHHHI MaTH MEXaHI3MH ajlantailii, aki 6 10380 TM PO3B’S3yBATH 10CTABIICH]
nepej HUMM 3aJ1a4i Ha OCHOBI aHajli3y TIOTOUHOT cHTYauil.

dopmarnisauis MOHATbL aNroOpUTMIYHOCTI Ta AeKI1apaTUBHOCTI

Cripofyemo dopmanizyBaru jesiki 3 BBEJCHUX paHillle MOHATh. BBegemo Taki noswa-
YEHHS:

q — repeunni incmpykuii, 3anvcani 6e3 Oyab-1KUX 3MiH y TOMY BUITISI, B sSIKOMY iX chop-
| MYJFOBAB aBTOP; AaHANOTTYHO MOXXHA BU3HAYUTH HEPEUHH I OnUC cumyauil Sk pe3ynsTar 6es-
N0CePE/THHOTO CIIPUUHATTS CUTYALLIT; '
S — muoycuna paxmopie, i BU3HAYAIOTH MOTOUHMI CTAaH BUKOHABIIB, GYIEMO po3MIa-
jgaru S sk 00’eiHadAs (BOX MHOXKUH: S’ Ta §''; TyT S’ — MHOXKUHA KOHMPOTb0BAHUX (DaK-
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mopig, BiJIOMUX aBTOPOBI MPOLIEAYPH i HA SAKI BIH MOXE MaTH BILTUB (3arajloM, KOHTPOJIbO-
BAaHICTb | KEPOBAHICTb — Le He OfiHe # Te came: (akrop Moxke OyTH KOHTPOILOBAHUM, TIPOTE
HCKCPOBAHKUM, aJle JUIst HALIMX LUICH LIe HE Mae CYTTEBOIO 3HAYeHHsA ), S’ — MHOKUHA HEKOH-
mpoabLosaHux haxmopie;

7. - 3HaHHsA, AKI MAC BUKOHABEL(b: ;

r, — pobouni ajropurm, skui QopMmyerbcs Ta peasizyeThCs BHKOHABLEM MPH ajro-
PHUTMIYHOMY 1iAXO/1I; TIPH LILOMY, SIK IPABKIIO, ABTOMATHYHO (POPMYETBCS 1 Iporpama p,, WO
BIANOBIAE LILOMY JITOPUTMOBI;

r, - pobounit anropuT™m, KN GOPMYETBCS Ta Peani3yeThes IHTEJIEKTyaNbHIM BUKOHAB-
LeM r1pu JiekiiapatueHoMy nijgxoii. Haragaemo, 1o, 3riano 3 GyHaaMeHTaILHUMU Te3aMu
Tiopunra ra Hopua (Bce, 10 moxke GyTH BUKOHAHO Gy/b-$IKHM BUKOHABLIEM, MOse OyTH Mpo-
MozenboBaHe Ha mauni Tiopunra), cam (axT BUKOHAHHS 3aB/laHHs CBIAYMTE PO ICHYBAHHS
usoro anropurmy. Lllonpasia, ueit anroput™ Moxe i He YCBIJIOMIIIOBATHCS BUKOHABLEM, 1 B
HbOMY BHIA/IKY HE MOXKe OyTH sBHO CHOPMYILOBAHMI Y BUIIISI aNrOPUTMY YH MPOTrPAMH.
SIKHL0 K MPpOrpama p,, WO BiIIOBIAAE aArOPUTMOBI r,, NOBMHHA OyTH 3reHepOBaHA, KAXyTh
NpO 3A0a4y CUnmesy npozpam.

Toui MOXKHa 3arvcaTy Taki CIiBBIHOLICHHS:

r, =1(q, S, r o= h(q, S", 7).
Je fih - jesiki gynr.

MoxkHa BBOKATH, 10 AITOPHTM T, GOPMYETHCSH HA OCHOBI IICPBUHHUX IHCTPYKILii I, ONHO-
3uauno. Hpn thomy rakox Moxke siaOyBaTres 3MiHa | NOMOBHEHNUS NEPBUHHUX THCTPYKLIH,
ase 1ei 1Mponec Mae NoBHICTIO KOHTPONLOBAHMI 1 JleTepminoBannii Xapakrep. Sk npukian,
MOXHA HABCCTH KOMITUISLIIO MIPOrPaM, HANHCAHUX MOBAMM BUCOKOIO pistst. Tomy aBTop rpo-
HE/lypH MOKE Oy TH BIICBHEHUH Y rapanTOBAHOMY pesyibTari (SKino, 38uuaiino, 6yan 10Tpu-
Madi NeBHi (pOpMaNbHI BUMOTH J10 1IIEPBUHIKMX THCTPYKILI Ta 3a6¢311edeHni Hale)kHU cTan
BHUKOHABLIN ).

Ha niporusary nbomy, npu ICKJIapaTHBHOMY IT1/IX0/LI TaKOT yIeBHEHOCTI Hemae. [HTenek-
TYaSIbHAH BUKOHABEL TICBHUM YUMHOM TIOHOBHIOE HECPBUUHI THCTPYKILT, ajie iX aBTOpOBi He
3ABK/IM BIJIOMO, K came 1ie NMONoBHeHHs BijbyBacThes. ToMy He MoxkHa GyTH BIECBHEHUM
Y pe3yJbrari BUKOHaHHS IHCTPYKUIHA, 1 115l BrpaTa rapasroBaHoCTi € HEMHHYUOIO [IATOI0 34
BUIMOBY BiJI JITOPUTMIYHOCTI.

Y 387a3Ky 3 1M Tpeba po3IIsSHYTH BAXKIIMBE Y3AraiibHCHHs MOHSTTS aJrOpUTMY, sKe
JUCTANO HA3RY KBA3IANTOPHTMY.

Keasianroputmu Ta axepena KkBasianropmrmiyHocTi

Mu Gauniin, WO UMCTO AIFOPUTMIMHUE THXIL BUABHB CBOIO HECTIPOMOXKHICTL PH CTBO-
PEHHI IHTCHCKTYAILHUX CHCTEM, HPW3HAUCHUX JUIs PO3B A3aHHS JJOCUTL CKIAAHUX Hedop-
MATIBOBaHUX 3a/1a4. ToMY JUIsi TeopiT Ta 1PAKTHKKM INTYYHOIO IHTENEKTY BAXKI/IMBE 3HAYCHHSI
MAcC y3arajibHCHHs HOHSTTS AJITOPUTMY, SKE JIICTAII0 HA3BY «KBA31ajropuTMy abo «kpasiasro-
prUTMIYHA TIPOLIEY pa».

Harajaemo, 110 anropurmMom Ha3MBACTBLCS YiTKA HEJIBO3HAMHA OCTJOBHICTb IHCTPYKL,
IO 3PO3YMUIA BHKOHABLEBI i 0DOB’A3KOBO NPH3BOAMTHL JIO IAPAHTOBAHOTO PE3YILTATY 34
CKinueHui vac. Ha siaminy Bij uboro, iHCTPYKUIT KBA3iaIropuT™My MOXYTh OYTH HE 30BCIM
YITKHMH, | PE3yILTaT BUKOHAHHS KBA3iaIrOpUTMIuHoT npoLiesypH He 060B’S3K0BO € rapaHTO-
BAH M.
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IHTenekTyanbHi cncremn

MoskHA BUALITMTH SIK MIHIMYM YOTUPY OCHOBHI JDKepel1a KBas3ianroputMiunocti. Bouu mo-
KyTh JOTOBHIOBATH OJIHE OHOIO, Y JESKUX BHIIAJIKAX BOHH MOXYTh OyTH OIHCaHI CXOXKUMH
MaTeMaTHYHUMH MOJCJIAMH, ane Wi JDKepesa MaroTh NPUHLIMIIOBO Pi3Hy mpupoay. Posris-
HEMO IX.

1. Jdis BARAAKOBMX YHHHMKIB, 10 HE 3aJeXaTh BiJ BHKOHaBLA. DOPMAJbHO, 3 OIIANY
Ha wneil QaxTop Keazianropurmom TpebGa BBaXarTH Oyab-ikui anroputm. AJroputm
pO3paxoBaHuMii Ha poOOTY MPH NEBHUX YMOBAX; AKLIO 1li YMOBH 3MIHSTbCS, alITOPHTM MOKE
HE NPUBECTH /10 HOTpiGHOTro pesyasrary. Tak, HasiTs nporpama na llackaii, o obuucioe
CyMy 1BOX UHcell, He Oy/1e BUKOHAHA, SKILO 11 Yac i BUKOHAHHS B KOMIT IOTEPI BUMIA/IKOBO
3HUKHE Haripyra. SIKILO K He BAAETHCS HITKO OKPECIUTH MEXi 3aCTOCY BAHHS aNropurMy
a6o 3abe3rieunTy BUKOHAHHS HEOOXiJHMX YMOB i #oro poGOTH, MU MaeMO CrpaBy 3i
CHPaRKHIM KBa3iaJIrOPUTMOM.

2. Hepocrarse BpaxyBaHusi ABTOPOM aJropuTmidnoi mnpouexypu ocobiauBocrei
BHKOHABNS, i L€ NPU3BOAMTHL JI0 TOTO, L0 BHKOHABEIL HENPABUILHO PO3yMie, WO BI/
HBOro BUMaracthes. [lpoueaypa Moxke GyTH B NPUHLMITT AIrOPUTMIMHOK, 38 HOpMaJlb-
HUX YMOB TIPUBOAWTH JIO I'APAHTOBAHOIO pesyibTary, ajge LeH pesynsrar moxe OyTH
Henepeabauenuii aBTopoM i OyTH JUls HBOrO Hecnofisavkow. Harpuiian, nporpamict
Daxkae oOUMCAUTH CyMy riepiunx 50 HaTYpajbHUX YUCE, ajle HE 3HAC, K TPALOIOTE LIHK-
nu. Taxuit porpaMicT MOXKe BBaXATH, L0 LMK/ BUKOHYETHCS, MOKH JIMHAIbHAK MEHIUMA
Bil BEPXHBOT MeXi (XOua HAcmpas/i UMK BUKOHYETLCS, TTOKM JIYMILHMK MEHIDWH Bif
BepxHbOT Mexxi abo popisHioe Tit). Toai Bit MOKe HANMCATH TAKHI IOMMITKOBUH (parMeHT
nporpamu Ha Ilackani:

S:=0; fori:=1to51doS:=S+i.

3. HeuirkicTs dopmymosans, mo ¢irypyors B onuci npoueaypu. Posrisnemo Oyub-
SIKWA KyJIHAPHWHA PElEnT, HANPUKIa/L: «PO3TEPTH TICTO, 3MIlATH i3 APIOHO NOPI3aAHAMK
AGIYKAMM, JIOJIaTH COJII H IEPLIO 3@ CMAKOM | CMAXHTH (0 110SIBY PyM’ sHOT cKOpHHKK». [le
€ THIOBHUM MPUKIAJIOM HEUYITKOCTI (hOPMYIIOBaHb, 1O NPU3BOAUTE 10 HEBU3HAYECHOCTEH.
Jo axoi mexi Tpeba posrupar Ticro? 1o o3Hauae «apidno nopizani»? Ulo o3nayae «3a
cmakom»? Sk popmanizyBaTH MOMEHT «HOSBH pym’siHOT ckopuHku»? HeinTenekryanbha
CHCTEMa, OPIEHTOBAHA HA YMCTO AINOPUTMIYMHE KEePYBaHH:A, NPOCTO HE 3PO3yMIE LBOIO
ONMCY | TOMY He 3MOXKe HOro BUKOHATH. [HTENIEKTYalbHA X CHCTEMA, HANPUKIIAZ, JTIONHHA,
[OBHHHA CIIPOOYBATH MTONIOBHUTH | yTOUHHMTH LiE#i OITMC HAa OCHOBI HASIBHUX 3HAHD 1 IOCBIY.
Cam 1o cobi hakT BUKOHaHHA 3aBaaHHs Oy/ie CBIAYUTH I1PO Te, L0 KBA3iaArOPUTMIYHHH
MEpPBMHHUI ONUC Npoueypy OyB 3BEACHUI 10 JESKOI'O BHYTPILIHBOIO aarOpuTMy, alle
HABPA/J YM BUKOHABEL(b 3MOXE YITKO MOSCHUTH i po3nucary ueid aaropur™. Kpim Toro,
Wi BHYTpILIHi aJTOPUTMH JUlsl KOXKHOTO BUKOHABL Oy/lyTh Pi3HMMH, i Lie 3yMOBHTH Pi3Hi
pE3yNBTATH — Y HALLOMY BHI1aAKY Pi3HUI cMak BUpPOOy.

4. «CB060xA BO, IKY MOXYTb MaTH BUCOKOOPIaHi30BaHi, 0-CPaBKHbOMY iHTEIEKTyasIbHI
cucremu. Lli cucTemMu MOXKYTh MaTH CBOT LI 1 SIKLIO 3a/1aHa MPOUELypa CyNEePenTs LIMM
LiJISIM, BOHH MOXKYTb BiJIMOBMTHCS 1i BUKOHyBaTH ab0 BMKOHATH HE TaK, SIK U€ BiJl HMX
gumaraetbes. «Croboza BOJ» MONArac y ToMy, LIO iHTEIeKTyalbHa CHCTEMa CaMOCTiHHO
rpuiiMace pilieHHs PO CBOIO MOBEIHKY i, B 3a/IeKHOCTI Bi/l LIMX plllIEHb, MOXKE BUKOHY BaTH
30BHILIHI PO3MOPAKEHHS, HE BUKOHYBATH iX a00 K BUKOHYBAaTH TaK, sIK BOHA BBAXAE 32
norpidHe.
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3a3HauUMO, IO CIPABKHLOIO KBa3ia/IrOPUTMIUHICTIO HalyacTiine BBAKAIOTH JTHILC
KBa31aJITOPUTMIYHICTh, 3yMOBJIEHY TPETIM Ta Y€TBEPTHM YHHHUKAMM.

XaRaKTepMCTMKa IHTENeKTyansbHUX CUCTeM i3  3aranbHOKIGepPHETUYHMX
no3unuin

Ipuponno BBaxatn iHTenekryanibHy cucTeMy pi3HOBHAOM KIOEpHETHYHOT CHCTEMH.

MoskHa po3risaaTd Taki BUNAAKH:

¢ YHCTO 30BHINIHE KEPYBAHHIA: CUCTEMA CIPUIiMAE 30BHIILHI HCTPYKUiT ¥ BHIVIANI pedeHb
MPUPOAHOT MOBH, MPOTrPaM, HAITHCAHKUX ANTOPUTMIUYHUMK MOBAMM BHCOKOTO piBHS Ta iH.,
| HAMAraeTbCsl X BUKOMATH] i 30BHIIIHI iHCTPYKIIT paniure Oyiv HassaHi MepBUHHUMM
IHCTPYKUISIMH; TOAI 1 IHCTPYKIT MPUPOIHO BBAKATH 30BHILIHIMM NOApa3sHUKaMU Jts
CHCTeMH, 1 came BOHH (DOPMYIOTE 1T METY;

¢ CaAMOKepYBAHHII: CMCTEMa HA OCHOBI aHalli3y 30BHIMIHBOT CHTYALil MpuitMae pileHys,
CTIPAMOBAHI Ha JOCATHEHHs B1acHol MetH. [lepBuHnOIO Mpu LbOMY € 30BHILIHS CUTYallis

Yy TOMY Bl/llﬂfl,lll AK BOHa (6'31]0C6p(,}1”l70 Cllpl/ll/lMcKlb(,ﬂ CHCTCMOIO; PE3yaLTaT Takoro
Cllpl/ll/lllﬂllﬂ pdllllJlC 6yB Ha3BaHUH [EPBUHHHUM OITUCOM Ll/ll}/dl,lll.,

¢ KOMOIHOBAHE KePYBAHHSI, 3 SIKUM CHCTEMA, Y MPUHIMII, MOKe OyTH CaMOKEPOBAHOIO |
CKEPOBYBATUCH BIACHOIO METOI0. OHAK BOHA MOMKE IMPUITYCKATH | 30BHILIHE KEPYBaHHS,
I TOAL BOHA POBITISIAE METY KEPIBHOT CHCTEMH SIK CBOIO BracHy. Jlyke BamIMBHM npu

[ILOMY € IMUTaHHs IIplOleel‘lB TOOTO cucrema HOBUHHA BU3HAYMTH, sIKa MeTa € U1 Hel
BKJIUBILLIONO: BJIACHA YY1 30BHILIHSL.

[TpuHumnosum e Te, O iHTENEKTYaIbHA CHCTEMA HAMAACTHLCS TUIANY BaTH CBOT AT ju1s
AOCATHEHHS! NIEBHOT METH HA OCHOBI NEPBHHHOIO OIIUCY CHTYaLll.

Posrianemo ue nuranns peranbuime. Cucrema mac resHy mety i rparte TaK rjiaHyBary
CBOT i1, 100 nocsraty niel Metu. BXiIHUMU CTHMYIaMKi CHCTEMH MOYKHA BBAKATH TIOTOYHY
CHTYaLLIO, 1O CIPHHMAETBCA | aHAliByeThes cucTeMoto. Pesynrarom peaxilii cuctemu crae
3MiHA 30BHILINLOT CHTYALLT, | TOBEAIHKA CHCTEMM KOPUIYETHCA B 3a€KHOCTI Bijt Toro, daxka-
HOIO 1H HEDAXKAHOMO € 11 3MiHa. Came Lie KOPUIYBaHHs i € pealti3allicld OHOrO 3 OCHOBHUX
3BOPOTHUX 3B H3KIB IHTENEKTYAIbHOT CHCTEMU.

HeoOxiHum KOMIOHEHTOM IHTeIeKTYabHOT CHCTEMM € 3HAH IS 1IPO CBIT, HA OCHOBI AKKX
BOHA TIOTOBHIOE TIEPBUHHUH OMUC 30BHIILHBOT cmyaun 3 METOIO MOrnUOIEHOro PoO3yMiHHsI

LieT CTyaLLiT, anastizye MOXIMBI HACI KK CBOIX AiH, 1, MOMJIMBO, popmye abo kopHrye cBoio
mety. Puc. 1.1 lmoclpye BHIIECKA3aHE,

3HaHHg MeTa

Cutyauis

IHTenekT J

Lis

Puc. 1.1. Cxema camoxepysaHs iHmenekmyansHoi cucmemu

31



IHTenekTyarnbHi CUCTEMU

Yee 1 BiHOCUTBCA 10 Oy1b-9KOT IHTEIEKTYallbHOT CHCTEMM, HE3ATIeHKHO BiJ1 TOIO, Y4 MOBa
fijle PO NPUPONHUHM PO3yM JIKOAUHH, Y1 PO IIPUPOJIHKE PO3YM IHOIMUIAHETAHNHA, YH 11pO
WTy4YHHi jnTenext. V eskomy rpybomy HaBMKEHHI MOMKHA BBAXKATH, 1O YUM IHTEICKTY-
ATTLHILIONO € CHCTeMa, TUM €(EKTHBHILLE BOHA MOXKE JIOCATATH MCTH.

JltopMHA He OTPUMYE BCI CBOT 3HAHHS | BMIHHS Biapasy, TUM OlJIbLIE HEMOXKIIUBO TNEpEaaTH
BCi HEOOXiIHI 3HAHHS H YMIHHS CHCTEMI LITYYHOTO IHTENIEKTY, [IPU3HAYCHOT V1Sl BUPILLEHHS
JAOCHTH CKJIAJHUX 3aBjaHb. TOMY BUHATKOBO BAXKJIMBEC 3HAYCHHS MA€ 30aTHICTb IHTENEeKTy-
ANBHOT CUCTEMH 10 HABYAHHS, TOOTO [0 MOTMOBHEHHS CBOIX 3HAHD 1 /10 HAOYTTA HOBUX MOXUIH-
pocrei. Take HABUAHHS MOKE BiAOYBATHCS LILIAXOM CITIKYBAHHS IHTE/EKTYAILHOT CUCTEMA
3 JIOMHOIO 260 3 HLIOKW IHTENEKTYaIbHOKO CUCTEMOLO. SIKILO XK HABYAHH BiI0yBa€eTHCA Ca-
MOCTIIHO, MOBa HJIE TPO CaMOHaBYaHHs.

CripaBjli pO3BHHCHI IHTEJIEKTYaJlbHI CHCTEMH [IOBUHHI MaTH MOXIIHBICTE ©€3M0CepesHbO
cripuiiMari HaBKOIMIUIHIH CBIT 32 JONOMOIOI0 crietiafIbHUX OpraHiB 4y TTs. bisbur toro, ue
CHPUHHATTS Mae OyTH 1OB’SI3aHUM 3 TUMU TIOHATTAMH, K BXOJSTD 10 3HAHb CUCTeMM, abo
aKi opMytoThes B Hil. Be3 Takoro 38°A3Ky C/I0Ba 3a/IMLNAIOTHCS JIMIIC CIOBAMHU; JHOMHA
K Y MPOLECI MUCJIEHHR ICTOTHO CIUPAETLCA Ha uyTTeBi acoujallii, noB’s3aHi 3 UMMM CJl0-
paMu. Hanpukiiaji, cioBo «noxexa» BUKIMKAE y CBIIOMOCTI JIFOAMHH LIWH TU1aCT YSABJICHbD,
OB S3AHMX 3 TAKMMH 30BHILIIHIMK TI0Pa3HUKAMH, K «ICKPaBoy, «rapsie» touo. Ha OCHOBI
LuiX acoltalii BUHUKAIOTH il acouiauii. Bee e Mae peduiekTopHui Xapakrep i 3yMOBJIIOC
AKTHRHY Y4acTh I1/ICBIAOMHUX IHTYITHBHUX MpOLECiB y JIOACLKOMY MMCIEHH, APUAHSTTI
pitenb Toio. bitbur Toro, 6e3 HabyTTs TAKUX PUC BAKKO TOBOPUTH TIPO TC, IO CHUCTEMA
IUTYYHOTO THTEJICKTY MOXKE MaTH SIKYCh BJIACHY METY.

JUta JIOAMHM XAPAKTEPHMIA TICHHUI 38’830K (WIBOMIBKYILHUXY TIOHITE, SKAMH OHCpYE
JUHOJIMHA B MPOLIECT JIOFIUHOIO MUCIIGHHS, 3 «T1PABOTIIBKYJILHUMIK obpazamu, siki NiAKPITLIo-
OTHES CHIHANAMM, 110 HAJAXOASTH Bl OPraHis yyTrs. Y CyqacHux CUCTEMAX WITYYHOIO iHTe-
JIeKTY TAKMI 3B°A30K [PAKTAYHO BixcyTHii. Ha il mipcrasi Jpeitdyc y 70-1i poxu XX cr.
B3arajii Miylap CyMHIBY MOJMUIMBICTH CTBOPCHHS HITYHHUX CHCTEM, nofiGHUK [0 JIIONMHK 34
CBOTMH MOAUTMBOCTSIMU | 59].

Bigomo, 1o MO30K JIFOMHK CKIAJiaeThest 3 ABOX NIBKYJIb, J1iBa MiBKYyNs BiIINOBIAE 32 11PO-
LLECH JIOFYHOrO MUC/IEHHS, @ NIPaBa -— 33 BAHUKHCHHS 30POBHX, CJIyXOBHX Ta iHiMx o0pasis,
YyTTEBUX acoliaLid ToIo.

V 38’ si3Ky 3 LM TpeGa 3HOBY 3rafaru npo iHTeneKryanbii podoTy. V 1IpUHLMITE MOXKHA 10~
BOPHTH TIPO TX 37aTHICTH Ge3n0cepeanbo crnpuiMaru 3OBHILLHII CBIT 3a JIOTIOMOTOIO OPraHiB
YyTTs, ajle MOAUIMBOCTI BUKOPHCTAHHSA LILOTO CBITOBiAUYTTS /U1 aKTWBI3aIli MiZICBINOMHUX
pedreKTopHIX MPOLECiB Y poOOTIB NOKH L0 3MIIAIOTLCS YHE CIIa0KAMH.

Orike, [0 HEPEIKY IHTEIEKTyalbHUX 33/1a4 MOXKHA BiJIHECTH TaKi 3a/aui:
aHai3 cUTYyallii;

po3rti3HaBaHHs 00pasis;

JIOTTYHE MUCTIEHHA;

pO3yMiHHs HOBOT iH(opmani;

HaBYAHHS | CAMOHABYAHHSI;

* & 6 & o o

MIAHYBAHHS L(1eCOPSMOBAHUX /N,
IHTEICKTYAILHOIO CHCTEMOI0 HA3UBACTHCS CAMOKEPOBAHA KiOepHETHUHA CHCTEMA, AKa
Mae TeBHy CyMy 3HAHb NP0 CBIT 1 3/[aTHa Ha OCHOBI HE3MOCEPeIHBOIO CIIPUHHSITTS 1 OJAb-
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LIOro aHasli3y MOTOYHOT CHTYALi IaHyBaTy Aii, CIIPAMOBAHI Ha IOCATHEHHs [IEBHOT METH, a
TAKOK MOMOBHIOBATH CBOT 3HAHHS.

1le BU3HAYECHHS HE MOXE MPETEHYBaTH HA IOBHOTY M yhiBepcasnbHicTs. BoHo dokycye
yBary Ha OCHOBHHMX 3aBJaHHsX, AKi MOBHHHA BMITH BHpiLIyBaTH Oyib-s1Ka IHTEEKTyaIbHa
NpUPOAHA, TeXHIuHA abo nporpamMHa cucrema. lHIIMMHU CIOBaMH: iHTENeKTyanbHa cUcTeMa
— [1pOrpaMHMit KOMIUIEKC, IKMH OMepy€e 3HAHHAMH Y nesuidt npeamerHiit obnacri (1O) 3 me-
TOI0 BUpOGIeHHs pekomeH Ll aGo po3s’s3aHHs 3anaul.

Tunoea cxema pyHKLiOHYBaHHS iHTeNeKTyanbHOI cucTeMm

Mu Gaumiy, 1110 (yHKIIOHYBaHHS IHTENEKTYaIbHOT CHCTEMHU MOYKHA OTHCATH 5K nocrifHe
NPUIHSTTA PillleHb HA OCHOBI AHAII3Y MOTOUYHNX CHTYAILIA TS IOCATHEHHA nesHoi metu. Hpu-
POJIHO BULIMTH OKPeMi eTally, sKi yTBOPIOIOTE THIIOBY CXCMY ($YHKUIOHYBAHHS IHTENEKTY-
aJIbHOT CHUCTEMMU.

Orxe, IHTENCKTYaIbHA CHCTEMA B MPOLieci cBOET poboTH BHPILIYE PsijL 3a/1aM:

I. Besrocepe/ie CIPUANSTTA 30BHILIHLOT CHTYALLT; pe3ysisTaToM ¢ (popMyBaHHsA NEPBUHHOTO
OIUCy cuTyaulii.

2. CriBcTaBjiCHHS MEPBUHHOTO OIKCY 31 3HAHHAMH CHCTEMH | [OTOBHEHHS 11LOIO OIHCY;
pesy/bTaTom € hopMyBaHHs BIOPHHHOIO ONMCY CHTYaNil B TePMIHAX 3HAHb CHCTEMH. Lle#
NPOLEC MOXKHA PO3MIANATH SK NPOLEC PO3YMilHs cuTyauil abo sk mpouec nepeknay
MepPBHHHOIO OMKCY HA BHYTpilHIO MOBY cucremu. [lpu npomy MOXyTh 3MIHIOBATHCA
BHYTPIILHIA CTaH CUCTEMU T4 11 3HAHHS.

Bropunuui onuc moxke Oyru He €IMHUM, | CMCTEMa MOXe BUOMpATH MK Pi3HUMM
BropunHMMK onicamu. Kpim Toro, cucrema B npoueci poboTk MOske 1epeXo/InTH BiJ1 O/IHOTO
BTOPMHHOIO OFUCY J0 IHIIOrO.

SIKIO MU MOYKEMO (OPMaUIbHO 3a1aTH GOPMU BHYTPILIHBLOTO MOJIAHHS OTUCIB CHTYALLi
Ta onepaiii Hag HUMH, MM MOXKEMO CIOAIBATHCA HA NIEBHHMI aBTOMATH30BAHUH aHasniz umMx
OIHCIB.

3. TiaHyBaHHs 1IECTIPSMOBAHUX il Ta NPUHNATTS pilicHb, 10OTO aHAT3 MONUTMBHX
it Ta X Haciaxis i BuGip Tiel Ai, sxa Hailkpallle Y3ropKyerbes 3 MeToto cuctemu. Le
pillicHHs, B3araji KaxyuH, GopMyJOETbCS AHKOIO BHYTPIILHLOIO MOBOKO (cBijoMo abo -
NijCBiIOMO). ‘

4. 3popoTHa iHTEpnperTalis NpUiHATOro pitenHs, 10610 hopMysats pobOUOro anropuT™y
JUISL 3UMCHEHHS peaKLlii CMCTEMM.

5. Peanizailist peakuii cucTemu, HACJIIIKOM € 3MiHa 30BHILLHBOT CHTYaLT Ta BHYTPILIHLOTO
CTaHy CHCTEMH I T.iH.

He c/ig BBAXKATH, 1O BKA3aHi €Tarld € MOBHICTIO PO3JAUICHUMH y TOMY PO3yMiHHI, 11O
HACTYTHKI eTan MOYMHAETLCA TUIBKH IMICHS TOrO, SK MOBHICTIO 3aKiHUMTBCS MONEPEeNHiN.
Hasnaku, misi GyHKUIOHYBAaHHS [HTEIEKTYanbHOI CHCTEMHM XapakTEpPHUM € B3a€MHE Mpo-
HUKHeHHs uMX erani. Hanpuknan, Ti un iHUII pitEHHs MOXYTh NPUHMATUCS Y)KE HA erani
Be3nocepeiHpOro cripuilsTTa cutyauii. Hacamnepen, ue pilleHHs npo Te, Ha AKi 30BHillIHI
nojpazHuky Tpeba 3BepTary ysary, a Ha sKki He 00OB’#3KOBO. 30BHIUIHIX MOIPA3HUKIB TaK
fararo, L0 iX CIPUIHATTS Mae OyTH BUOIPKOBUM.

Knacudikauis OCHOBHMX HanpsaMis gocnigkeHb

OmHicio 3 HARGLIBLI TPAAMLIAHNX K1acH(iKallill HaNpAMiB 10CII/KEHD Y raiysi Wwryy-
noro iHTesekry € kiacudikauis Xanra [178].
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Hepuumii Haripam HoCHTDb HasBy Gionoriunoro. ¥V #0ro 0CHOBI Jiexkarh cripoby BHpiLIeHHs
IHTEJIEKTYaIbHUX 3aBI@Hb LUISXOM G€3M0CepefHboro MOEIIOBaHHS neuxodizionoriqHux
0COOIMBOCTEH MO3KY JIIOAMHHM 3aCO0aMHU €N1eKTPOHHO-OOYHUCTIOBAIBHUX MAllHH. 3 4acoMm
CTaJI0 3pO3yMIIUM, 110 PO3B’A3aTH KO MPobaeMy B HOBHOMY 00CS31 HEMOMITHBO i HEOLTBHO.
MozesntoBatis 0COOIMBOCTEH JIOACHKOTO PO3yMy B MOBHOMY 06Cs31 IPU3BEE 10 KOTIIIOBAaHHS
HE TINIbKK MO3UTHBHUX AKOCTEH, ane W HeraruBHUX. CTallo 3pO3yMiUM, IO TaKe MOJIEHO-
BAHHSI, XOY | M€ NMEBHE 3HAUEHHS JUIS CTBOPEHHS LUTYYHOTO iHTENEKTY, GilbIIe MiAXOMUTh
ANt BUBYEHHS IHTestekTy npupoaHoro. Take BuBYeHHS 0OPMUIIOCS Y BUMMIARI CAMOCTIHHOT
HayKH, sIKa JICTasa Ha3By KOTHITUBHOT IICHXOJIOTT.

[HWKA miaXin mac Ha3By nparMatHdHOTO. Y HBOMY Maibke He PO3IISJAETHCS TICH-
XO(i3i0n10r9Ha MisITBHICTh OACHKOrO MO3KY. PO3BHBAIOTLCA MiAXOAM JO PO3B’SI3aHHS iHTe-
NIEKTyaJIbHUX 3a/1a4 He3aJIe)KHO BiJl TOTO, SIK CIIBBIAHOCSATHCS LI IAXO/M 3 THMH NPOLECAMH,
110 BiJI0YBarOTLCS B MO3KY JIIONUHHU.

lenye iHwa knacudikalis CUHCTEM LITYYHOrO IHTENEKTY 3a1€XKHO Biji MO/l Ta METOMIB,
L0 BUKOPUCTOBYIOTHCS JUISl BUPILIEHHS NPAKTHUYHMX 3afad. Muerses mpo cHMBOMBHHIA Ta
KOHEKLIOHICTChKMH niaxozu. Lli nigxomu GymyTs JeTanbHO PO3MISHYTHMH B XO/i BHBYEHHS
Kypcy; 3apas MOXKHA BIA3HAYHTH, 1O CUMBOJILHUH NiJIXi/L OPIEHTOBAHMIA HA MOJIETTFOBAHHS TIPO-
LECIB CBIIOMOIO /IONYHOTO MHUCIEHHS, & KOHEKLIOHICTCbKHI — Mi/ICBIIOMUX pedneKTopHux
npouecis. ITijxonu MoxyTh 3acTocoByBaTucs sx PO3ALILHO, Tak i B koMOinauii. Hailbinpmux
YCMIXiB MOKHA JIOCATTH, JIMIIE KOMOIHYIOUH i MiXOaHU. 3pozymino, o 6e3 BUKOPHCTaHHS
peuIeKTOPHHX METOJIB 0/HA Cepiio3Ha inTenekTyanbHa npobiema He Moske GyTH BUpilIeHa
yepes «IPOKISTTS PO3MIPHOCTI». 3 iHIIOro GOKY, peIeKTOpHi pillleHHs JAaneko He 3aBXiu
MPaBUIIbHI T OITUMAITLHI, | TOMY JIO/IMHA HE MOXKe OOIHTHCH 6€3 JTOrYHOrO MUCIIEHHS, K HE
MOXKYTb 0€3 HbOFO OBIHTHCE | CHCTEMH LITYYHOTO IHTEEKTY.

XapakrepHoto 0COOIMBICTIO CyHaCHHX AOCIIDKEHD € 30JIMKEHHS T B3a€MONIPOHHKHEHHS!
CHMBOJILHOI'O TA KOHEKLLOHICTCHKOTO NAXOIB.

I, HapewTi, ROCNIMKEHHS B rajiy3i WITYYHOro iHTENEKTY MOXKHA KiacH(ikyBaTH 3a TH-
namu 3aad. Cepejl NPaKTHUHUX THTEICKTYAILHAX 3a/ia4, y PO3B’ 3Ky SIKHX MOXKHA Bij3Ha-
YHTH peaiibHi 3100y TKM — posilizHaBaHHs 06pa3iB, aBTOMATH3ALS JIOMYHUX MOGYIOB, CTBO-
PeHHs 1iajlOrOBUX CHCTEM THITY «IIONMHA-MALIMHA» TA CUCTEM ABTOMATH30BAHOIO NIEPEKIIaly
TeKcTiB, pobororexnika. OcTaHHiM 4acoM GypXJIMBO PO3BUBAIOTLCSA iHTENEKTYalbHI areHTH
~ aBTOHOMHI NPOrpamMHi CHCTeMH, NpU3HAYeHi s poboTy B lHTepHeri (auB. posainm 9 i 10).

BinsHaunmo, wo oaHa 3 HAsBHUX CHCTEM LITYYHOTO iHTEIeKTY, fKi MpaLioTh Y fe-
peNiveHUX raty3sX, HE MOXE PeaizoByBaTH nepesniveHi Buile GyHKUIT iHTeNeKTyalbHOT Che-
TEMH B JOCTaTHLOMY 00ca31. ToMy NMpo HUX Kpalle rOBOPHTH SK 1IPO iHTEJIEKTYasli30BaHi CHC-
TEMH, SKi MaIOTh JesAKI PUCH, 110 HAOIMXKAIOTH 1X JI0 CNpaB/i iHTEIEKTYaIbHUX CHCTEM.

Y pobori [56] Bin3HauaeTbes gecaTs TuIiB npeameTHux obnacreit (IT0), B skux iHTeNeK-
TyaJlbHI CHCTEMHM 3HANILIM cBOe 3actocyBanns. [lepenik [TO Ta 3ajaui, ki B HUX HEOOXinHO
po3B’s13aTH, HaBeAeHi y Tabu. 1.1.

Tabnuus 1.1. MNepenik npedmemnux obrnacmel

Twn npeameTHoi obyacTi Ormc 3agaui
IHTepnpeTauin IobynoBa onucis cuTyauiit 3a faHAMy, O
CMOCTEPIraloThCs
[TporHozyBanHs BuBenenHs iMOBIpHICHYX BUCHOBKIB i3 3a1aHUX
cutyanii
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npodoexeHHst mabn 1.1.

JliarHocruka TeepaKeHHs TIPO MOPYLICHHS B CHCTEMI, BU-
XOJIUH 31 CIIOCTEPEKEHD
[TpoexTyBaHHsA [To6ynoBa koH(irypawuii 06’ eKkTiB 3a NEBHUX
0OMeXeHb
ITnanyBanHs [TpoexTyBaHHS MlaHy [i#
MouiTopuHr " TlopiBHSIHHSI CIIOCTEPEXEHD 13 KPHTHUHUMH
TOUKAMHE UIAHY
HanarookeHHs Bupobents pekoMeHpnauiit 1 3anodiranHs
HETI0JIA 0K
PemoHnT Bukouauns niany 3actocyBaHHs Bupobsenoi
pexomeraauii
HapuaHHs JHarHocruka, HAIarO/PKEHHS | BUNIPABIICHHS
MOBEIIHKW Y4 HsI
Kepypatits lurepnperauis, NPOrHO3YBaHHS, PEMOHT |
MOHITOPMHT TOBE/1iHKH CUCTEMH

L{i 1O 6yau Buznaueni B kinui 80-x pokis muuynoro cronirrs. Ha nawy gymky, renep
CIO/M e Tpeba JI0aTh NOLUYK PesieBaHTHOT iH(hopMaLLii 32 JIONMOMOTOK IHTENCKTYaTbHUX 110~
LIYKOBKMX CHCTEM, TOOTO 1O K HE TiIbKM 3a KIIOUOBHMH CI0BAMM, a #i 32 koHTekcToM. Liumu
NATAHHAMM 3apa3 3alMaloTLCs 0araro BUEHUX B ray3i mryunoro inresexry. s nipobiema, a
TakoXK riepestiveni B Tabn. 1 3aa4i, HaexkaTh 10 KI1acy cabKko-CTPYKTypoBaHuX (HECTPYKTY-
poBannx), nedopmanizosanux 3ajad. Lli 3apaui BosojiioTh onieto abo AekinbkoMa HacTyn-
HUMM XapAKTCPUCTHKAMHK:
¢ 3a/@ui He MOXKYTL JOPMYJIIOBATHCS B YUCIIOBIH dopmi;

& i HE MOXKYTD 33J1aBATHCS B TEPMIHAX YITKO BU3HAYCHOT LIILOBOT Py HKUIT,

¢ HE ICHYC QIPOPUTMIMHOIO pilIEHHs 3a1a4;

¢ ANrOpUTM MOUIYKY PO3B'S3KY 3aladi BIIOMHMH, O/IHAK HOTO HE MOXKHA BUKOPHUCTATH HCpE3
oOMeKeHICTL pecypeis uacy i/abo nam'sti.

Hedopmasizorai 3aj1aui, 3a3814ai, Marrb Taki 0coDIUBOCTIL:
¢ XUGHICTb, HEOAHO3HAUHICTh, HETIOBHOTA | CYIIEPEWIHBICTh MOHATKOBUX JJAHKX]
¢ XubHICTh, HEOAHOZHAYHICTh, HEMOBHOTA | CYNEePeHIMBICTb 3HAHb PO NPeMETHY 001acTh

i 3azaul, ski HeoOXiAHO B HIH pO3B'A3aTH;
¢ BENMKa PO3MIPHICTD MPOCTOPY MOLLIYKY PO3B'A3KY 3a/4a4i;

¢ J1aHi Ta 3HAHHS AMHAMIYHO 3MIHIOIOThCH.

Bijznaunmo, uo nedopmanizosani 3ajadi CKIanaloTh RyXe BAKIMBWH KIAC. Bararo
CHELUaiCTIB BBAKAIOTS, 1110 BOHM € HaiiMacoBilvuM kiacom 3aiau [148]. Came HeoOXiaHICTb
iX po3B’s13aHHs 06YMOBHIA BUHUKHEHHs! OCOBIMBOTO KJ1acy aBTOMATU30BaHKX iH(opmaLlifHuX
cucrem (AIC), ki OTpUMAalM Ha3By IHTEJIEKTYallbHI TOMY, 110 Ha BIAMiHY BiJ Tpanuuluﬂux
AIC Ta IHIIKMX OPOrpaMHUX CHCTEM, BOHH MaOTh TaKi O3HAKH:
¢ MOAEMOIOTH He aule ¢izuuny (uu inuty) npupody jdesikoi I10, a i Mexanism sori4Horo

BUBEJEHHS Ui po3B's13yBaHHs 3ajayq y i [10;
¢ (DOpPMYIOTH BHMBEAEHHS pO3B'S3KiB, IPYyHTYIOUMCh Ha TWX 3HanHax rpo 11O i meroau

PO3B'A3yBaHHs 3ajlad, SKUMU IHTEJEKTYallbHa CUCTEMA HA/IIEHa; 3HAHHS IONAOThCA
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y JieiKoMy crieuianbHoMy QopMartismi, skuil 3abesredye MOMUIMBICTH iX pPO3YMIHHS i
BMKOPUCTAHHS KOMI'IOTEPHUM KOMIJIEKCOM;

¢ 11i14ac po3B'A3yBaHHs 3a1a4 OCHOBHUMH € €BPUCTHUHI i HaG/IHyKeHi MeToM, AKi, Ha BLAMIHY
BIJl aJITOPUTMIUHUX, HE 3aBXCIN FAPaHTYIOTh YCIIIX y 3HAXOIKEHH] PO3B'S3Ky; eBpHCTHKA

- 3HaHHs, HaOyTi JIOAMHOIO B Yaci HAKOIMMYEHHS NPaKTHYHOTO HOCBIXY pO3B'S3yBaHHS
AHAJIONYHUX 3a/1a4.

CouiankHi Hacnipku iHTenekTyanisauii KOMIT IOTEepPHUX TeXHONOriin

Haperiri, mMoxkHa KOpOTKO 3yNHHMTHMCS Ha COLiaJbHMX HACTiAKAX iHTeneKTyanizauii
iHopMauifHnX TexHo1or . TTO3HTUBHI HACIAKM 3pO3yMii Ta 3aranbHOBIIOMI. 3 HACJi/IKiB,
HE AyKE CHPUATIMBUX YIS JIFOJIMHM, HANOYEBUAHIILMHN - Lie NOCTYNOBE BUTICHEHHS JIIOEH
MallIHHAMK K y TIpouect BAPOOHMLITBA, Tak 1 B KepyBaHHi cycninbersoM. [TonibHi TenaeHiii
riovaIn NpOsBISATHEA LIE 3aJ0BIO JI0 NOYATKY KoM '1oTeproi epu. Lllo crocyerhes MaitGyTHb-
Oro, TO TyT MUCEMEHHUKH-(DAHTACTH MAJIIOIOTh MOXMYPi KAPTUHH MOBLOTO 3aXOIJIEHHS B
KOMIT'KOTEPAMU | HaBiTh i3MYHOro BUHMILEHHS JIFOACTBA.

3anponoHOBAHO s/l MIPUHIMIB, OPIEHTOBAHMX HA 3MEHILCHHS PU3HMKIB, TOB’S3aHHX 3
KOMIT'IOTepH3auieto Ta inTesekTyanizauicio. HallGinbi BigoMumu € npuHimmny, chopmysibo-
BaHi aMepHKaHChKUM (paHTacToMm Aitzekom Azimosum. Och L FIPHHIATTIN:
¢ xomn'torep abo pobOT HE MOBMHEH 3AMOMINTH LIKOAU JIHOIMHL;

¢ BiH 11OBUHEH BHMKOHYBATH HAKA3M JIFOJAUHU, AKIIO E HE CYNEpEUNTsh Tepuiomy IIPUHOMHITY

¢ BiH NOBMHEH NParHyTH [0 camo30epexeHHs, KO le He CYNEPEeYrTh TEPIIUM JIBOM
MPUHLMNAM.

Inwma npobriema — sk 11i a6o noxniGHI TM IIPUHLIMITA BTUIIOBATH B SKUTTA. 3a3Ha4MMO, L1110 ac,
KOJIM IITYUHHI IHTENEKT POIBUHETLCS HACTUILKH, IO 3MOXKE PeasibHO 3arpoXKyBaTH JIIOACH-
KOMY, HacTaHe we jiyxe He ckopo. Lleit BucHoBok, axuit Oy 3pobuenuit y 60-70-1i pokn XX
CTOJIITTS, 3aSTHIIAETLCS HE3MIHHHUM | CbOTOJHI (sK1L10, 3BUYANHO, He pO3IIiAIATH MOXJTHBOCTI,
OB A3aHI 3 «JOCTYIIOM JI0 SIAEPHOT KHOMKMY i NOAiOHi im).

Cepelt IHIIMX HEraTMBHAX aCTIeKTIB [HTeNeKTyanisalii MoKHA Bi3HAUMTH, HIO CyHqacHi
KOMIT'IOTEPHI TEXHONOTIT MONerntyioTh 3AHACHEHHS He TilbKH KOPUCHHX cripas, aje i pistux
3JJOBXKHMBaHb, 3JI0YMHIB TOLLO.

SIk BIA3HAYAIOTH NPOBIAHI cnenianictn B o6acTi LI - «moKa3HHKOM IHTEJICKTYaJIbLHOCTI
CHCTEMM € 1T BMIHHS BUKOPHCTOBYBATH Y NIOTPIOHUI MOMEHT HEOBXiAHI (peneBanTHI) 3HAHHAY
[147]. Cucremu, 110 He MatOTh 3acO6IB JUIsl BUHAYEHHS peJieBaHTHUX 3HAHD, 3IIITOBXYIOTLCSA
3 IpoliemMoro «kombinaroproro Bubyxy». Lls npobiema e oaHiero 3 0cHOBHHX MIPUYHH, Yepes
SIKy 0OMesKyeThesl chepa 3aCTOCY BAHHS IHTENEKTYaNbHUX CHCTEM [246].

OuesHHo, o BupimeHHs uiel npoGreMu mosisrae y riBALIEHHI PIBHS IHTEJIeKTYallb-
HOCTI IMX cucteMm. Lle Beae 10 HeobxinHoCTI PO3B’A3aHHs TAKUX 3a/1a4;
¢ POBLIMPHUTH Cepy 3aCTOCYBAHHS IHTENEKTYAIbHUX CUCTEM:;
¢ BUIABATH IHTEIEKTYANILHOIO CUCTEMOIO TOYHILLI Ta HaiiHiLI PO3B'A3KK;
¢ y3araabHHTH Ta MOAMQIKYBATH 3HaHHS (IHIAYKLi);
¢ NBHIUMTH eDEKTUBHICTD (yHKLIOHYBAHHSL.

Y npotieci Mozie/IfOBaHHs Ta 100Y/10BH IHTENEKTYAIbHHX CHCTEM BUKOPHCTOBYETHCS 110-
HatTs Mmopeiti I10.

Mogeas npeamernoi obmacri (MIIO) — cucTema 3HaHb, SKa HeOOXinHa U1 ABTOMATHY-
HOro CHHTE3Y alllOpUTMY pO3B’s3yBaHHA 3afaui B jeskidl 110, I1i 3HauHs ckianarorbes 3
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00 €KTiB, Akl HazuBatoTh NoHsTTamu [108]. Bonn, 3a38Huai, MaloTh Ha3By (MO)KJH/IB.O, KiJIbKa
HA3B-CMHOHIMIB), BU3HAUEHHS, CTPYKTYPY, B3a€MOIIOB’ 43aHi 3 IHLIMMH TTOHATTAMH, | BXOAATH
y CHCTEMY TMOHATh. TakokK CIOM BiJIHOCATHLCS 3B’ A3KM MK MOHATTAMYU abo TBepUKeHHS Npo
BJIACTHBOCTI MOHATH 1 3B”A3KIB MK HUMH.

IHTeneKTyaJlei CUCTEMH MalOTh TaKi XapakTepHi PUCH, L0 € BAXIMBUMU 3 TOUKH 30Dy 1

MO/IEJIHOBAHHS:

¢ wmictuth cucremy 3HaHb npo [10, ski nogaui y surnsai MITO;

¢ BOJIOZlIEMEXAHI3MAMUMIPKY BaHb, IKHMU BUCTYTIAKOTH METANPOLIE LY PH, LLO BUKOPUCTOBYIOTD

3HAHHS 3 METOIO BUPOOJIEHHS PO3B'S3KY; |

& Bonojie TPUPOIHO-MOBHWM iHTepdeiicom, wo 3abe3nedye IHTEPAKTUBHY B32aEMOAIIO

KOpUCTYBaua 3 IHTEIEKTYaJIbHOIO CUCTEMOIO. ’
I[i TPM KOMIOHEHTH CKJIA/Ial0Th CYTHICTb PO3IISLY IHTENCKTYalIbHUX CHUCTEM AK 00’ exTy

MO/IEITFOBAHHSI. B '
Cepes Hanpamis 11 € jexiibka nepenosux, aki 3apas BHKJIMKAIOTH HalOiNbIIe 3aLiKaB-

JICHHS B JIOCTHMKIB 1 Ha rpakruui. Po3rsanemo ix jietasnbHile. )

1. TojaHus 3HaHb i PoO3poBIEH s CHCTEM, MO TPYHTYIOTLCS Ha 3HaHHiIX. Lle OCHOBHHI
Hanpam B obiacti pospodiennst CLIL Biu nos’si3anuii 3 p0'3p06.ncl—n»mm Mozienei MOAaHHsl
3HAHb, CTBOPEHHAM 0a3 3HaHb, OHTOJOTIH, O GOPMYIOTH SIPO IHTENEKTYAIIBHOT CHCTEMH.
OcTanHIM 4aCOM CIOJAM BKJTIOYAIOTL MOAENi W MeToju BUAOOYBaHHs | CIpyKTYPYBaHHS
3HAHD, O 3MBACTLCS 3 HIDKEHepicio 3HaHb. JleTalbhitue JMBiThes posjinm 2, 3, 4 uporo
NIPYYHUKE. | |

2. Tlporpamue 3abesriedents intesiexryaibuux cucrem. Tyt p03pf16J1ﬂ10'r1>Cﬂ cnelianbHi
MOBM JUIsl PO3B’A3YBAHHS IHTENICKTYAIbHUX 33/1a4, B AKX TPAAHLIMHO HArO/OC pobutbcs
Ha JloriuHe | CUMBOJTBHE OlpaLoBalins iH(opMallii, a He Ha 0OUMCITIOBAIBHI TPOLEYPH.
1li MOBH OpiCHTOBaKI HA CHMBOJIbHE ONpaLlioBatHs iHpopmaiii — Lisp: Prolog, Smalltalk,
Clips, NewLisp, Python ra inmi. Tpoxu aetajisHile i3 TppoMa OCTAHHIMU MOBAMHM MOXKHA
03HaHOMHTHCH B JIOJATKAX.

3. Po3pobsieHHs HMPUPOAHO-MOBHUX  iHTepdercis i Malvlll/lHH.l/H\/'l nepeknajl. Oanum 3
HANNONYJSPUILIMX HANPSIMKIB JOC/I/DKEHb € KOMITI0TePHa JIHIBICTHKA, 1, SK CKIAN0BA,
matnugnuii nepexiia) (MI1). Ha cboroani MIT BUKOpHCTOBYIOTH TaKl MOJIENL:

* BUKOPHCTAHHS «MOB-TIOCEPEHHKIBY, 3 JIOMOMOIOI0 SKWX Bij0yBA€TLCS J10AATKOBA
TpaHCIIALLIsS «MOBA OPUIIHAY-MOBa 3MICTY-MOBA MEPEKIIaLy»;
e ACOLIATUBHMIL NIOLLIYK AHATOTIYHUX (ParMENTIB TEKCTY Ta iX Nneperiaiip y creuiaibHuX
TEKCTOBUX pero3uTopisx abo Da3zax JaHux;
e CTPYKTYpHUI MiaXij, skl nepeadavae NOCiIOBHHH aHaJlii% i cuHTEe3 le(‘lpO,lIHO—MOBHHX
[OBIZIOMJIEHD; TPAAKLIIMHO TAKWH MIIXiJ MICTUTBL HACTYIIHI €Tary aHaizy:
a) MopoOriYHMH aHaIi3 - aHAJTI3 CIIIB Y TEKCTI; ' o
6) CHHTAKCHUHHMI aHaji3 — CKJIAJOBHH aHaJi3 peyeHb | MPAMATHYHMX 3B A3KIB MDK
CJI0BAMM; .
B) CeMaHTM4HHI aHaJli3 — aHaJli3 3MICTY CKJIaJIOBUX YaCTHH KOXKHOIO PEUEHHA Ha OCHOBI
JESIKOT rpeIMETHO-0pieHTOBAHOI 0a3K 3HaHD; . ‘
r') rparMarTMyHMi aHaiiz — aHajli3 3MICTy peveHb B peajlbHOMY KOHTEKCTI Ha OCHOBI
B1acHOT 6a3u 3HaHb.
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4. Tnrenexryanbni po6otn. PoboT — enekrporexHivuumii npuiaf, SKuil NPU3HAUCHHN IS
asromarusauii moacwkoi npani. Ha ceoroaui y ceiri Bupobiaserses nona 60 000 poboris Ha
pik. @akTu4HO poboTOTEXHIKA 3apa3 — lie iHKEHEPHA HAYKA, SKa BUKOPUCTOBYE TEXHONOTT
IHTENEKTyalbHUX CUCTEM, aJle HAPa3i He roTOBA 10 BIIPOBAPKEHHS iX 4epe3 Pi3Hi NPUUHHH.
V Hawmomy MmijipyYHUKy LCH HarpsaM He po3IisaacTbes.

5. Hapuanns i camonasuanus. OGnacte 111, ska aktuBHO posBuBaeTbes. MicTuTs MOzENI,
METO/IM i aJITOPUTMHM, OPIEHTOBAHI HA ABTOMATH30BaHe HAKONIUYEHHS | (JOPMYBaHHS 3HAHb
H4 OCHOBI aHanizy i y3aranbHeHHs jauux [58]. MicTHTL HaBYaHHS Ha OCHOBI TIPHKJIAAIB
(abo iHAYKTMBHE), a TaKkoX TPaAMLIAHI nigxoau 3 Teopii posnizHaBaHHs oGpasis.
OcCTaHHIMHM POKAMHU 3 UMM HANPSAMOM TICHO 110B’sI3aHi CHCTEMH aHaslizy nawnux (data min-
ing) i mouryky 3akoHomipHocTei B 6azax aanux (knowledge discovery) [255]. Jleranbhile
PO3IISJAOTLCS Y BOCBMOMY PO3AiI.

6. Posniznasanns obpazis. Lle omun i3 Hanpamis LI, axuit 3apa3 ke BUIUISETHCA K
camocTiiHa Hayka. ToMy HaMu y UbOMY NiApYUHHKY HE PO3IIANAETHCS.

7. Tnwi Hanpsmu. JIo iHIIKMX HANPAMIB BIAHOCATHLCS:
® HOBI apXITEKTYpPH KOMII'IOTEPIB;
® IrpU Ta MAUIMHHA TBOPYICTD;
® KOIHITHBHE MOJIC/TIOBAHHS;
® iHTENEKTYalbHI IHTepdeHcH;
® DPO3MI3HABAHHA Ta CUHTE3 MOBH;
® MEHE/PKMEHT 3HaHb Ta iHIl.
OueBnIHO, IO B MEXKAX OAHOTO MiAPyYHHKA HEMOMUTHBO PO3IIAHYTH BCI NIAXOAM Ta ijel.

Hallpo3noBeio/pkeHILIMM . BHOM IHTENIEKTYallbHUX CHCTEM € ekcriepTHi cuctemu. Tomy im
NPUCBATUMO OKPEMMH MiAPO3.LiI.

1.2. ExcneptHi cuctemn

ExcnepTHi cucTeMu € nifkiacom iHTeNeKTYalbHUX CUCTEM.

1.2.1. BuanaveHHs i knacudikauyis

OnHNM 3 HaH3HAYHILMX JOCATHEHb LUTYYHOIO IHTEJEKTY Ta IHTENEKTYyaNbHUX CHCTEM
CTaN0 po3poONCHHA MOTYXKHUX KOMN IOTEPHUX CHCTEM, L0 OTPUMAIIM HA3BY «EKCMEPTHUX»
abo 0azoBaHMX Ha «3HAHHAX» CHCTeM. Y CydacHOMY CYCHiIbCTBI IIiJl Yac pO3B’SI3yBaHHS
3a/a4 KepyBaHHS CKJIaAHWMHK OaraTtornapaMeTpUuHUMH | CHMJIbHO3B’S3aHMMH CHCTEMamHu,
00’eKTamMu, BUPOOHHIMMH i TEXHONMOTIYHUMU NPOLECAMH JIOBOAUTBCS CTHKATHCH 3 PillieH-
HAMM, 1O He (opManisyloThes abo Baxko GOPMAli3ylOThCs 3 TOYKH 30pYy ONHUCY 3aBAAHb.
Taxi 3aBJaHHs 4aCTO BUHMKAIOTH Y TakuX o0NIaCTAX: aBialis, KOCMOC i 060poHa, HadTonEpe-
pobHa NpOMUCIIOBICTL | TPaHCNIOPTYBaHHA HAGTOMPOLYKTIB, XiMisi, EHEpPreTHKa, MeTaypris
LICJIIONIO3HO-1ANIepOBa NPOMUCIIOBICTB, TENEKOMYHIKaLii Ta 3B’ 130K, XapHOBa [IPOMHUCIOBICTD,
MaLuHOOY/lyBaHHs, BUPOOHHULITBO LEMEHTY, GETOHY TOLIO, TPAHCIIOPT, MEAULMHA i (apma-
UEBTUYHE BUPOOHMHUTBO, a/IMIHICTPaTMBHE KEPIBHULTBO, MPOTHO3YBAHHS | MOHITOPUHI.
HalizHauHiwmMu JTOCATHEHHAMM B Liii o6nacTi cTano CTBOPEHHS CUCTEM, SKi BCTAHOBJIIOIOTD
JUarHo3 3aXBOPIOBAHHS, BIIKPHBAIOTH POJOBUINA KOPUCHHX KOTIANHH, JOTOMAraoTh y Mpo-

b
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eKTYBaHHI eJIEKTPOHHMX TIPUCTPOIB, MALIMH | MEXaHI3MIB, BUPILIYIOTh 3aBIaHHs KePyBaHHS
peakTopamMy Ta IHLII 3aBJaHHS.

Ilin excrniepraoro cucremoro (EC) posymitoTb mnporpamy, siKa BHKOPHCTOBYE 3HAHHS
daxisuip (eKcrepTiB) Npo JAesKy KOHKPETHY By3bKOCIELiaTi30BaHy MpeaMETHY obiacth 1 B
MesKax Liel o6y1acTi 31aTHa NpuiiMaTH pillieHHs Ha piBHI ekcriepTa-npodecionana.

YCBiIOMIIEHHS KOPUCHOCTI CUCTEM, SIKi MOXKYTb KOTHIOBATH «10pori» abo Taki, 1o piako
3yCTPIualOThCS, JIKOCHKI 3HAHHS, TIPUBEJIO 0 WHPOKOro BIPOBA/PKEHHSA | PO3KBITY L€l Tex-
Hostorii y 80-ti, 90-1i poku Munynoro cronitrs. Ocvosy yenixy EC cinanu aBi Baxusi na-
CTHUBOCTI, 10 Bii3HAYAFOTLCS OCHOBHUMU (paxiBUsMHK B LIl obnacTi:
¢ v EC 3naHHs BijokpeMIieHi Bijl JaHMX, | NOTYXHICTb €KCHIEPTHOT CUCTEMH OOYMOBJIEHA

B MEPLIY Yepry, MOTY)KHICTIO 0a3n 3HaHb i JIMLIE B LpYry 4Y€pry — BUKOPMCTOBYBAHUMM

METO/IAMH PO3B'A3YBAHHS 3aa4;
¢ sazaui, axi pose'ssytorees EC ¢ nedopmanizoBannmu abo ciabodopmasnizopaHuMu i

BUKOPHCTOBYIOTH €BPUCTUUHI, CKCHIEPUMCHTANIBHI, Cy0'€KTHBHI 3HAHHS €KCIIEPTIB Y NICBHIM

npeaMeTHii obsacri.

f .| twrepdenc l_-,._.,,,_,,,v, Hinc.vw’rema Intepdenc |7
Kopuerysan | | KOpucTysaya Onue noriyHoro kopucTysada -
R BUBEJCHHS e
/'/' ITosichenn JoBHine
. - 7 \“"””""[_,AAMH cepeosmnue
[ L

| Basa snaus Nigcucrema
(cTaTMcTMYHA NORCHEHHA
yacTuHa) 0TPUMaHUX

_— 'RaKis
" ANropuTMmidHI po3B ASK

Pepaxrop
3HaAHb

> (auHamivna R MeTOM
P vacTuna) PO3IB'A3YBAHHS

7
. .
Iporpamict \‘[\ ‘F’ﬂk—/j

Puc. 1.2. Cmpykmypa ekcrnepmHoi cucmemu

Vizarannnena cxema EC nasepena Ha puc. 1.2. Ochoy EC cknajae riijicucreMa JoriHHoro
BUBEJICHHA, SKa BUkopucToBye iHdopmauiro 3 6asu 3Hanb (b3), reHepye pexomenaanii 3a
pitneHnsM wykaHoro 3asjanns. Haluacriwe ans nopanus 3Hanb B EC BUKOPUCTOBYIOTHCS
CUCTEMH NPOLYKILIH | ceManTHUHI Mepexi (aus. po3ais 3 «llopannst 3Hanb») [293].

O6or’ a3k0BuMHK vacTrHamu Oyab-axoi EC € takoxk Moaysib npuadaHHs 3HaHb | MOLYNb
Bi/100paXKeHHs | NOsICHEHHst pileHb. Y GinbiiocTi Bunaakis peansHi EC B mpomuciiosiii excn-
Jyarauii npatoroTh Takox Ha ocHoBi 6a3 pannx (BJ1). Tinbku onqHovacHa po6oTa i3 3HaHHAMH
i Benmkumu 06’emamu inopmaii 3 BJ] nossonse EC orpuMary HeopaAHHApHI pe3y/bTaTH,
HANPUKIaJl, IOCTABUTH CKJIaJHHI AiarHO3 (MeMuHUI ab0 TeXHiYHUIT), BIAKPUTH POLXOBHULLE
KOPUCHHX KOMAJIMHU, KEPYBATH SASPHUM PEaKTOpOM y peallbHOMY vaci.

Bassiusy ponb nia uyac crBopennss EC Binirpators iHCTpyMeHTanbHi 3acobu. Cepes
iHCTpYMeHTaNbHUX 3ac00iB s cTBoperHs EC nalinonymnsipHilli Taki MOBY 1porpaMyBaHHs,
sk LISP i PROLOG, a takox ekcrieprri cucremu-obononku (ECO): KEE, CENTAUR, G2 i
GDA, CLIPS, ATTEXHOJIOI'IS, 1110 Ha/taioh B pO3IOPS/OKEHHS PO3pOOHHKA — (HXKeHepa
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HHENL HIPOKKE 1a0Ip i KOMOIHYBAHHS CHCTEM TOJIAHHS 3HaHb, MOB NPOrpaMyBaHHs,
ob’ckris i upouenyp [294].
Posrnsnemo pisni ciocobu knacudgikaryii LC.
3a npusHauentsm EC nojissnornes:
¢ EC 3araibHoro npuinaucHHs;
¢ cncipaiizosani EC:
* 11pobIIeMHO-OpIEHTOBAHI JJIS 3aBJaHb J{iArHOCTHKH, IIPOEKTYBaHHS, NIPOrHO3YBAHHS,
® HAOYHO-OPIEHTOBaHI /IS CreUUIYHUX 3aBIaHb, HANPUKIAL, KOHTPOJIIO cuTyalilt Ha
aTOMHHX €JIEKTPOCTAHLIAX.
3a CTyneHeM 3aJIeXHOCTI Bijl 30BHILIHLOTO CEPEIOBUILA BHAINAIOTh:
¢ cratnuHi EC, He3anexHi Bif 30BHIIIHBOTO CEPEIOBUINA;
¢ JMHAaMIYHi, AKi BPaxoOBYIOTh JMHaMiKy 3OBHIIIHLOrO CepeioBHIIA i NpH3HAYEH] s
BUPILICHHS 3aB/IaHb B PEaibHOMY 4aci; 4ac peakilii B TAKUX CHCTEMAX MOXKE 3a1aBaTHUCS B
MITICEKYH/IaX, | Ui CUCTEMH peanizyioThes, siK npaswiio, Ha MoBi C-+,
3a THIIOM BUKOPUCTAHHS PO3PI3HSIOTH:
izoboBani EC;
EC Ha Bxoni/Buxoai iHIMX cHcTeM;
ribpuani EC abo, inaxine kaxxyuu, EC inTerporani 3 6a3amu qaHux Ta inmmu NPOrpaMHHUMHU
NPOJyKTamMu (3aCTOCYBAHHIMM).
3a cxraanicTio 3a1a4, ki po3s’asye EC, PO3PIZHAIOTE:
npocti EC — 10 1000 npoctux npasun;
cepeni EC - Big 1000 o 10000 crpykryposanux npasus,
cknajHi EC —nonan 10000 crpykryposanux npagui.
3a cTajielo CTBOPEHHSA BUAUTAIOTh:
AOCNIIHNUBKHIL 3paszok EC, pospobnenuii 3a 1-2 micsui 3 MiniManbHoro B3;
AeMoHcTpauiiuuii 3pazok EC, pospobienwuii 3a 2-4 MicsL|, HAaNpUKa, Ha MOBI Ty LISP,
PROLOG, CLIPS;

¢ npomuciosuii spasok EC, pospobnennii 3a 4-8 micsuis, Hanpuknan, na mosi tury CLIPS
3 NoBHOIO b3;

¢ xoMmepuiiinuii 3pazok EC, pospoGnennii 3a 1,5-2 pokw, Hanpuksiaz, va Mogi Tuna CA-+, Java
3 noeHo10 b3.

1.2.2. TpyaHouwi nig yac po3po6neHHs eKCNepTHUX CUCTEeM

Pospobrienns EC nos’s3aHa 3 nesHumu tpyaHolam, siki norpiGHo nobpe 3HaTH, TaK Camo

AK 1 criocobu ix noponanus. Posristuemo noknaauime ui npoGiemu.

1. Tlpobnema nobysanHs 3Hanb Bia excrnepris. XogeH ¢axiBeup Hikonu MPOCTO TaK He
PO3KpHE cekpeTH cBOeT npodeciinoi MakicTepHocTi, cBOi (axoBi 3HaHHA B nmpodeciitniii
obmacti. Bin mac Gyrn 3sauikasnennit marepiansHo a6o MOpajibHO, NpUYoMy Aobpe
sauikaenennid. Hixto ne xoue pybaru cyk, Ha skoMy cumuth. YacTo Takuii taxisellp
NMOBOKETECL, 1O, PO3KPUBLIK BCI CBOI CeKpeTH, BiH He Gyne noTpiGhuii komnanii. 3amicTs
HbOTO TIPALIOBATUME €KCIIEPTHA CHCTEMA. YHUKHYTH wUiel npoGnemu gonomoxe BUGIp
BUCOKOKBAJII(IKOBAHOTO €KCIIEPTa, 3aLiKaBJIEHOr0 y CHiBMpALL.
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2. Ilpo6nema Qopmanizanii 3uaub excnepris. Excrieptu-daxisui B nesuiii obnacri, sk
NpaBuio, He B 3MO31 (opmaiizyBaTH cBOi 3HaHHS. YacTo BOHM yXBajtOIOThH IMPABHJIbHI
pillEHHs HA IHTYITUBHOMY PiBHi Ta HE MOXKYTb apryMEHTOBAHO MOACHUTH, YOMY MPUIHsTE
Te abo iHwe pimeHHs. [HOAI eKCriepTH He MOXYTb NPUHTH A0 B3aeMOpo3yMiHHA (¢pasa
«3YCTPIIUCS [1Ba I'€0IOTH, Y HUX OyIH TpU JYMKH» — HE JKapT, a peasibHe KUTTA). Y Takux
CHUTYaLlisiX AornoMoxe BUOIp ekcrepra, Lo BMi€ YiTko HOpMyYTIOBaTH CBOT JyMKY H JIerko
TIOACHIOBATH IHLIUM CBOT ifel.

3. IIpoGnema Opaky vacy B ekcriepra. BuOpanuit qns pospobnenns EC excrepr He moxe
3HAKWTH 1OCTATHLO YaCy U1 BUKOHAHHS NpoekTy. Bin nysxe 3aitnsruii. Bin BeciM noTpiGHuE.
VY nboro € npobnemu. 1106 yHnkuyTH wiel cuTyanil, HeobXiqHO oTpumark Bij excnepra,
NMEePII HIZK NOYHETHLCS NPOEKT, 3rofly BUTPAYaTy Ha MPOEKT 4Yac B MEBHOMY (ikcoBaHOMY
o0cs3l.

4. llpasuna, dpopmatizoBaHi €KCHIEPTOM, He AAl0Th He0OXiHOT TouHocTi. [Ipobaemu MoxHa
YHHUKHYTH, SKLLO PO3B’A3yBaTH Pa3oM 3 eKCIIEPTOM peasibHi 3agadi. He Tpeba npumgymyrartu
«IrpalkoBuUX» CcHTyauid abo 3aBaavs. B ymoBax 3aBaaHb norpibHO BUKOPHCTOBYBATH
peanbHi [ani, Taki sk J1abOpaTopHi JlaHi, 3BITH, LMOACHHUKH | iHWY iHpopMaUito, B3ATY 3
MpaKkTHYHKX 3aBianb. Hamaraitrecs roBOpHTH 3 €KCIIEPTOM Ha O HiH MOBI, BAKOPHCTOBYHOUM
€IMHY TepmiHonorio. Ekcnepr, sik npaBuio, Jieriie po3yMie NpaBuia, 3aricani Ha MOBI,
OnU3LKIH 110 1IpUpoIHOT, a He Ha MoBi Tury LISP a6o PROLOG.

5. HepocrarnicTs pecypciB. Ak pecypcH BUCTYNAIOTh EPCOHAN (iHKEHEPH 3HAHB, PO3POOHUKH
IHCTpyMeHTalIbHUX 3ac0o0iB, excneprn) i 3acobu nodyrosu EC (3acobu po3poOneHHs i
3aco0u 1ijgrpumMkn). Hepocrarhicts rpaMoTHUX aIMIHICTPATOPIB IOPOIKYE CKENTULMAM i
HCTEPIIIHHA Y KEPIBHUKIB.

6. HeanexBarHicTb IHCTpYMeHTANILHUX 3ac00iB 3a/1a4i, sika po3B’ a3yeTbes. YacTo nesHi THIH
3HaHb (HaNpUKIIaj, THMUYAcOBi abo FIPOCTOPOBI) HE MOXKYTh OYTH JIErKO MOAAH] HA OJHiF
MOBI nofianns 3HaHb (MI13), Tak camo sk i pi3Hi cXemu nopanus (Hanpuknan, gppeimu -
i IPOAYKILT) He MOXYTh OyTH A0CTaTHBO e(PeKTUBHO peastizoBani Ha oaniit MIT3. Jleaki -
3aBJIAHHA MOXYTb OyTH HENPHIATHUMH JUIs BUpilLeHHs 3a TexHonorieto EC (danpuknan,
OKpeMIi 3aBjlaHus aHanizy cradiB). HeoGxiiHuii peTenbHuil anasis 3a1a4, w06 BUZHAYUTH
NPHIATHICTH NPOTIOHOBAHUX IHCTPYMEHTAILHUX 3ac00IB i 3pOOHTH NpaBuibHUE BUGIp.
[liyBreny yBsary i nepeOiibLieHHs BAKINKAIKM HEPEaiCTU4HI O4iKy BaHHS, AKi NPUBOATD

110 po34apyBaHHs BIAHOCHO ekcnepTHUX cuctem. EC MOXyTh AaBaTH He HalKpalli pilueHHs Ha

MEXi iX 3aCTOCOBHOCTI, MPH PoOOTI i3 CYNepewIMBUMH 3HAHHAMH | B MIPKYBaHHIX HA OCHOBI

spoposoro ntysay. HorpiOui 3Hauni 3ycinis, mob 00WTHCS HEBEIMKOro 301IbLIEHHS IKOCTI

pobotn EC. EkcnepTHi cMcTeMH BUMAraloTh 3Ha4HOIo 4acy Ha po3pobnenns. Tak, cTBOpeHHs
cucremu PUFF ans inrepnperanii gpyHKUioOHANBHUX TECTIB JIereHiB 3alHAIO 5 HOIMHO-POKIB,

Ha pospobnenns cucremn PROCPECTOR s poseiaku pyiaaux pogposui niuwto 30 jio-

AnHo-pokis, cucrema XCON i po3paxyHKy KOH(Irypauii KoMn'I0TEPHUX CHCTEM Ha OCHOBI

VAX 11/780 3axanana 8 inoamuo-pokis. EC ocraHHix pokiB po3poOisiioThbes IBUALIMMH

TEeMIaMu 3a paxyHOK po3BUTKY TexHonoriit EC, ane npobnemu sanvuumnnucs. [oasoenus rnep-

COHally He CKOpOYYy€ 4ac po3poOJieHHs HaroJOBUHY, TOMY Lo npouec creopenHs EC — ue

Mpouec i3 6e31u4I0 3BOPOTHUX 3B A3KiB. Bee Le norpibHo BpaxoByBarTy nia yac nnanyBaHHs

ctBopenns EC.
po inwi tpyanowi nig yac creoperns EC peranbHime Moxua npountard y kumsi J1.

Yorepmana [293] i niapyunuky [295].
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1.2.3. MeTononoriﬂ noGyaoBuK eKCrepTHUX CUCTeM

PozmisHeMO MeTOIMKY hopMatizatil eKCrepTHUX 3HAHb HA MPUKIIAZAL CTBOPEHHS eKCepT-
nux piarnoctadrux cucrem (EZIC).

Meroto cteopents EJIC € BusHaueHHs crany o6’exra giarnoctysanns (O) i nasBHux B

- HbOMY HECPaBHOCTEH.

Cranamu OJT MoxyTb GyTH: cnipaBHUi, HeCIPaBHUH, rpauesfatHuii. HecnipagHoctamuy,
Hanpukia, pagioenekrponaux OJ] € oOpHB 3B’43Ky, 3aMHKaHHs NPOBIIHUKIB, HENPaBUJibHE
(DyHKLiOHYBAHHS €JIEMCHTIB TOLLO.

KinbkicTb HecnpaBHOCTEN MOyce OyTH IOCTATHBO BEIMKOIO (JiekiibKa Tucay). Y O/ morxke
6yTH OJIHOYACHO JIeKibKa HECIPABHOCTEH. Y bOMY BHIIA/Ky FOBOPSATH, IO HECIPABHOCTI
KpaTHi. .

BBeaemo HacTynHi BUsHaueHHs. Pisni HecripasrocTi OJ] nposBssioTbes y 30BHILIHEOMY
cepenopuili iHdopmauiinumu napamerpamu. CyKyIHICTb 3Ha4eHb iHOpMaLIMHKMX rapa-
MeTpiB BU3Hauae «iHdopmauiiinuii o6pas» (10) necnipasrocti O/1. 10 moxe OyTh nosHuM,
TOOTO MICTMTH BCIO HeoOXiHy iHbopMallito 11 BCTAHOBCHHS JiarHo3y, abo, BiANOBiAHO,
nernosHuM. Y pasi HenosHoro IO BcTaHOBIIEHHS /1iarHO3y Ma€e iIMOBIPHiCHUH Xapakrep.

Ocnosoro juts nodynosu edextrriux EJIC € 3HaHHS excriepra AUisi BCTaHOBJIEHHS [1arHo3y,
3anuvcaHi y BUMISAl iHopMaliiHux obpasis, i cHCTeMa NOJAHHS 3HaHb, 1O BOY/IOBYEThCA
B indopmaniiui cuctemu 3abesrieuenns dynkuionyBatns i kourpomo O/, interposani 3
BIJIMOBIJIHOIO TEXHIUHOIO araparyporo.

Jlis onMcy CBOTX 3HaHbL €KCIIEPT 3a JIONOMOIOI0 iHKEHEPA 31 3HAHb MOBUHEH BUKOHATH
HacTyrHe.

1. Buaiiny, 3a MOXJIIUBICTIO, BC HecrpasHocti OJ], ski nosuHna pospizHstu EJIC.

2. Buginuru iHopMaruBHi (iCTOTHI) mapaMeTpu, 3HA4YEHHS SIKUX AO3BOJIAIOTh PO3PIZHUTH
KOxHY HecnpasHicTb OJ1 i BcraHOBUTH JlIarHo3 3 JEAKOI0 HMOBIPHICTIO.

3. Jlns Bubpanux napamerpis noTpiGHO BUATNTH IHGOPMATHBHI 3HAUEHHA 200 iu(’popMaTMBHi
Jlarasony 3Ha4YeHb, ki MOXyTh OyTH sIK KiJIbKICHUMHU, Tak i sskicHuMH. Hanpuknaan, Touni
KUIbKICHT 3HAYeHHs MOXYTb OyTH 3anucadi: 3arpuMka 25 Heek, 3aTpumMka 30 HCEK TOLWO.
KinbkicHuii aianazoH 3HaueHb Moxe OyTH 3anucanuii: sarpumka 25-40 neek, 40-50 ncek,
50 ncex i Buule. SIKicHWM jianasoH 3HaYeHb Moxe OyTH 3anmucaHui: iHJMKATOPHA JlaMna
CBITUTBLCS SICKPABO, CBITUTLCSA ¢1a00, HE CBITUTBLCS.

JUtst 3pyURiLIOro Moanbioro BUKOPUCTaHHS AKICHHI Aiara3oH 3nauetb Moxe OyTH 3aKo-
JOBaHHU, HATTPUKIIAJL, TAKUM UHHOM:

¢ cBiTUTHCA sickpaeo P1 = +++ (abo P1 = 3);
¢ cBituThCa ¢nabo P1 =4+ (abo P1'=2);
¢ ue cpituthes P1 =+ (abo P1 =1).

[Tpouenypa orpuManHs iHhopMaLil 10 KOXKHOMY 3 MapamMeTpiB BU3HAYAETLCS IHAMBINLY-
anbHO B KOXKHIM KOHKPETHIH cucreMi JiarHocTyBaHHs. Lis npouenypa Mo)ke noisraru B aBTo-
Matu4HOMY BUMiptoBaHHi napamerpis B EJIC, B pyyHOMy BUMIpIOBaHHI N1apameTpa 3a J0Mo-
MOTOKO TIPHJIAIIB, AKICHOMY BU3HAYEHHI NapamMeTpa, HAMpUKJIad, «CBITUTLCS cnabon i T. iH.

ITpouenypa cTsopeHHs NOBHUX abo HeroBHUX KO KOXKHOI HecrpaBHOCTI B a_ﬂ(baBiT.i 3Ha-
yerb iHopMaLiHUX napaMeTpis Moxke OyTH BU3HadeHa TakiuM yMHOM. CKIafaroThes JiarHo-
CTHYHI NPABMIIA, IO BU3HAYAOTH BIPOTIIHMM JIiarHO3 HAa OCHOBI Pi3HHX MO€JHAHb AiaNa3oHiB
snauenn BuOpannx napamerpis OJI. TpaBuna moxxyTh OyTH 3anucani B pizHiil popmi.
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JIns 3anmcy nocaigoBHOCTI 3MIACHEHHS TECTOBUX npouenyp i 3apaaHHs oOMexeHn (AKu10
BOHM €) Ha iX 3AIHCHEHHS MOXKe OyTH 3aNpONOHOBAHMI AHAIOrIYHUI MexaHi3M. Mexanism
3a1KCy 110C/IIIOBHOCTI IIPOBEICHHS TECTOBUX MPOLEAYP Y BUIISAL IIPABUIL peanizyerbcs, Ha-
HPUKIIJL, TAKUM YHHOM

SIKULO: P2 == |

ae T1, T3, T7 - tecToBi npoUeypH, O NOAAIOTHLCS HA OJI ipu akTHBI3aUIT (CIIpALBbOBYBaHH])
BIIUIOBIAHOT NPOY KU,

Y cyuacnux EJIC 3acTOCOBYIOTBCS pisHi cTpaTerii NOWmyKy pillieHHs i TOCTaHOBKM JIArHo3y,
SIKI 103BOJISIOTH BU3HAYMTH HEOOXi/IHI nocninoBHOCTI TecToBMX npotieayp. ITpore npiopurer
B EC BigaaeThes nepur 3a Bce 3HAHHAM i JOCBifly, a JIMIIE 1OTIM JIOTIYHOMY BUBEAEHHIO.

1.2.4. NNpuknagm ekCnepTHUX cCUCTEM

Criepuly 3poBumo kopoTKMit ekcKype B iCTOpIIO CTBOPEHHS paHHIX i HAWOLIbI BiLOMHX
EC.Y Ginbmocri uux EC sik CIT3 BUKOPHCTOBY BASIMCS CHCTEMM NPOYKLLH (npaBuna) i nps-
MHH JiaHUIoKOK MipkyBatb. Meauuna EC MYCIN pospobiena B Crendopacbkomy yHiBep-
cuteri B cepeanni 7O-X poKiB MHHYJIOTO CTOPIuUs jUIs AJArHOCTURY i J1iKyBaHHs indeKiiiimux
3axsoptosatib kposi. MYCIN Ha cLoroani BUKOPHCTOBYETHCS JUTS HABUANHS JIiKApIB.

EC DENDRAL pospotnena B Crendopicskomy ynisepenreri B cepemii 60-x pokis XX
CT. JUISl BUBHAUYCHHSL TONOJIONTYHUX CTPYKTYP OpraHiuHux Mosiekyn. CHerema BUBOIMT MOJIE-
KyJISPHY CTPYKTYPY XIMIYHHX PEUOBHH 3 JJAHUMH MAC-CIIEKTPOMETPIT | $)IEPHOI'O MAFHITHOTO
pesoHancy.

EC PROSPECTOR pospo6nena B Crendopacbkomy yHisepcureri B 1974-1983 poKax
AISt OLHKHK Te0sIoraMu MOTeHIIHHOT pyaotochocTi pationy. Cucrema mictuts rionag 1 Q00
npasui i peanizosana na INTERLISP. Ilporpama nopiBHioe criocrepexetis reonoris 3 Mo-
AessiMK pistoro pojy noknaiis pyi. [Iporpama sasyuae reosiora 1o jiasory s OTpHMMAaHHS
aojarkosoi indopmartii. 1984 poky BoHa TouHO nepenGaumna icHyBaHHS MOJGAEHOBOIO po-
A0BHILA, OLHEHOTO B BaratoMiutbHOHHY Cymy.

Posrastemo excneprhy cucremy aiarnocrysanus (ECJ{) uupposux i LU POAHATOrOBHX
NPUCTPOIB, B SIKIH BUKOPUCTOBYBAJIMCS CUCTEMMU IPOAYKUIH | ppeiimu, a Takok npsiMUiA | 3B0-
POTHHIA JIAHIIOXKOK MIPKYBaHb otHodacHo. Sk 06’ ekr aiarnocrysanus (OJ1) B ECJI MOXCY Th
BuKopucToByBarucs unposi npucrpoi (L), undpo-ananorosi npucrpoi. Taka ECJ] npargoe
CMUILHO 3 ABTOMATH30BAHOIO CUCTEMOIO KOHTPOINIO 1 liarHocTyBants (AK L), sika nosae B -
Hamiui aii na OJL (necsarkn, corHi i THes i 1l B cexyny), ananisye Buxigni peakuii Ta po-
OnTh BUCHOBOK: NpUATHUH ab0 He NpUAATHUIA. Y BUNAIKY, AKILO PeaKLis, 1o nepeBipseThes
O/l He Bi)IOBINAC €TATIOHHUM 3HAYCHHSM, TO HiJKIIOYAETLCS 3ACHOBAHA HA 3HAHHSAX TiACH-
ctema jiarsoctysanis. ECJ[ 3anurye 3HaueHHs CHIHAIB B NEBHUX KOHTPOJILHUX TOYKAX i
Beste oneparopa 1o cxemi O/1, pexoMeH Iy 0uH HOMY 31IHCHUTH BUMIPIOBAHHS B EBHUX KOH-
TPOJILHUX TOYKaX abO MiATBEPIAMTH NPOMDKHHI [IiarHo3, i B pesynbTaTi PUBOANTL HOrO J10
micus HecnpasHocTi. [TouarkoBumu sannumu wist po6otn ECJ[ € pesynbraT MaluuHHOTO Mo-
Aemosanns O/I na erani npoexrysaunus. Lli pesynsrary MonestoBanHs nepenarorbes B ECJ]
HA MarHITHAX HOCISX y BUIVIS/L THCAY NPOIYKUIMHMX npaBui. PyX 1o KOHTPOIbHUX TOUKax
3UIHCHIOETHCS HA OCHOBI MOJEI, 3aNMCanOT y BUITISLI Mepeski dbpeiimis wis O,

Taka ECJ] ne 6yna 6 iHTeneKTYalbHOK CHCTEMOIO, IKOM BOHA He HAKOIMHUYYyBasla JOCBIL.
Bowna 3aram’stoye 3uaiijeny necnpasHicts ans nesnoro tury O, HacrynHoro pa3sy nipu
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miarHoctuui HecripaprocTi OJ] 1bOro THIMY BOHA MPONOHYE BiApasy kK nepeBipyUTH 110 He-
cripaBHicTk, Ko peakuis O] roBOPUTS TPO Te, L0 TaKa HECITPABHICTb MOJUIHBA. Tak 4UMHATD
AoCBiueni MaiteTpu pajioenekrpornoi anaparypu (PEA), 1o 3naroTh «cnabki» Micus B KOH-
kpernnx Tvnax PEA i nepesipsiors ix B nepiuy uepry. ECJ] Hakonnaye iMOBIpHICHI 3HaHHd
MPO KOHKPETHi HECTIPABHOCTI 3 METOIO TX BHKOPUCTAHHS I/l 4aC JIONYHOIO BUBE/ICHHA. Hpu
pyci 1o iepesy MouiyKy pillleHb Ha YeproBoMy KpOL BUKOPHCTOBYEThLCH KpUTEpidl - MaKCH-
MyM BizHOLIEHHs BiporiaHocTi (koedilieHTa YIEBHEHOCT]) BCTAHOBICHHS JUarHosy Jio Tpy-
JIOMICTKOCTI po3riizHaBaHHs HecnipasHocTi. KoedillieHTd yneBHEHOCT] aBTOMATHYHO KOPEKTY-
torbes B uaci poGoru ECJ] mia yac KoKHOTo MiATBepuKeHHs a00 HE NIATBEPKEHHS JUarHosy
JUISl KOHKPETHHX CUTyallili AiarnoctyBants. TpyToMiCTKOCTI elleMeHTapHMX NepeBipok cro-
YaTKy 3a0aK0ThCs €KCTIEPTOM, a MOTIM aBTOMATHYHO KOPEKTYIOTHCA B npoueci podoru ECJL.
Cepes CyuyacHMX KOMEPLIHHUX CHCTEM BAPTO BMALIMTH €KCTIEPTHY CUCTEMY — 0B0MOHKY
G2 amepuxadcokoi Gpipmu Gensym (USA) [296} sik nenepepeplleHy eKcnepTHy KOMepUiiHy
cucTemy JUls poGOTH 3 JMHaMiukKuMK 00 exTamu. PofoTa B peaibHOMY 4aci 3 MajiiM HacoMm
BiMOBI/I UACTO HEOOXIAHA NIPK AHANI31 CUTYaLIH B KOPNOPATUBHUX iHPOPMALIHNX MEpexaX,
Ha aTOMHHX PEaKTOpax, B KOCMIYHUX MOJILOTAX i Ge3niui IHIWUX 3aBAadb. Y [UX 3aBOAHHAX
HEOOXiIHO YXBATIOBATH PILICHHS TPOTATOM MUTICEKYH/1 3 MOMCHTY BHHWUKHEHHS KPUTHYHOT
curyauil. EC G2, npusnadena gt BUPIILEHHS TAKUX 3aB/laHb, BiApizHsAeTbCS Bif OUTbIIOCTI
auiamivaux EC takuMu XapakTepHUMM BIACTHBOCTSMH, SK: ‘
¢ poGoTa B peanbHOMy Maci 3 po3napaeioBaHHIM IPOUECiB MIPKYBaHb;

¢ CTPYKTYPOBaHMH IPUPOHO-MOBHUH iHTEpdeiic i3 KepyBaHHAM 110 MCHIO | aBTOMATHYHOIO

NEPEBIPKOIO CHHTAKCHCY;
¢ 3BOPOTHWIL | IPAMHEL BUCHOBOK, BUKOPUCTAHHS METa3HAHb, CKaHYBaHHs i POKYCyBaHHS;

& iuTerpauis MiZCHCTEMH MOAEIIOBAHHA 3 AMHAMIUHUMM MOJEJSIMM JUISL PI3HUX KJ1aciB
06'ekTiB;

& crpykrypuzallis B3, HaciigyBaHHs BIACTMBOCTEH, PO3yMiHHA 3B'A3KiB Mk 00'ekTami;

¢ Gitiiorexamu 3uanb € ASClI-(aitamMu i nerko nepeHocsThes Ha Oyab-axi miarGopmy i
tunu EOM;

¢ po3BuHeHuil pepakrop s cynposody b3 Oes nporpamysaHHs, 3aco0y TpacyBaHHA |
signaroxeHHs b3;

¢ KepyBaHHs JIOCTYTIOM 32 JOMIOMOTOI0 MEXaHI3MiB aBTOpU3aLLii KOPUCTYBaYa i 3abe3neyeHHs
0a)kaHOro MONNISAY Ha 3aCTOCYBAHHS,

¢ rHyukuit inTepdeiic oneparopa, wWo BiJIO4ae rpadikd, Alarpamu, KHOTIKH, niKTorpaMu

TOLHO;
¢ iurerpauis 3 inmumu 3acrocyanusmu (o TCP/IP) i Gasamu namux, MOXJTHBICTh

Bijy1a/ieHoT Ta po3paxoBaHoi Ha Garato KOpUCTyBadis pobOTH.

Sk NpHKIaj WBHAKOAIOUOT CHCTEMH JUIA BiICTEXXYBAHHS CTaHy KOPHOPaTUBHOL iHop-
mauiitnol Mepexi (KI'M) MokHa npuBECTH 3aCHOBAHY Ha 3HAHHAX CHUCTEMY MOHITOPUHIY
OMEGAMON ipmu Candle (IBM 3 2004 p.). OMEGAMON - THMOBHI NpENCTaBHHK
Cy4acHMX €KCIIEPTHUX MYJIBTHAIEHTHHMX JIMHAMIYHUX CHCTEM, LIO MPAIIOOTh Y peatbHOMY
yaci. OMEGAMON 103BoJisie 3a JiYe€H] XBUIMHY BBECTH 1 BiJUIArOQMTH IpaBUIIA MOHITO-
PHHTY M03aIITaTHAX CHTYaWii /i 06 ekris. [Tpasuio (sitation) 3anucyersces s MPOJYKList.
Jloriune BuBenenns B Takiit EC peanizopane 3a ionomMoroto Mexatismy policy, o 3aGesneuye
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Posgin 1. ®ynaamenTansHi npobnemu iHTeneKTyansHux cuctem

NOOY/I0BY JIAHIIIOXKKIB JIOMiMHOTO BMBEICHHS HA OCHOBI Situations. Ha puc. 1.3 nasenenmuit
oimH 3 inTepdeiicie s 3anosHenns b3 8 EC OMEGAMON. Ha nipomy PHUCYHKY IIOKa3aHa

CUTYallis, 1O BU3HAYAE KPUTHUHY KUILKICTb II0BLIOMJIEHD Y Yeprax TPaHCHOPTHOT CHCTEMH
IBM WebSphere MQ (MQSenes)
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Puc. 1.3. Inmepgpetic OMEGAMON 0rist 3anosHeHHss B3.

Ha puc. 1.4 nokasani ocHoshi komnonenty cucremn OMEGAMON:

¢ cepeep 30upanns indopmauii Big arenris CandleMana-gementServer (CMS);

¢ cepBep BiIOOPaKEHHs PE3yJIbTATIB, CHIOBILIENHS KOPUCTYBAUIB | HAJIATO/KEHHS MOHITO-
punry CandleNetPortal Server (CNP) 31 cBoiMu KitieHTamu;

¢ Candle Management Workstation (CMW) — poGoua cramuis aaMiHIcTpaTopa
OMEGAMON;

¢ Managed Systems - komit'torepn KIM, na sKux upatioors areH u.

AredTu ()M!:iGAM()N HPpAUIOIOTL HA KOHTPOJbOBAHWMX chcTeMax (Managed Systems),
AK MEPLIOKIIACH! WITUIYHU: BOHM HETOMITHI 3 TOUKH 30py BuKopucTanns CPU i onepatushi
npyU MOHITOPHHIY OMILy Ha 4ac MOCTA4ARH CBOIX JIOHeCeHb B ueHTp (CMS). Bonu ¢ikey-
HOTh KPUTHUIHY CHTYALO | 3abesnedytors peakitito (ACTION) menn, ik 3a 1 cexyray. Bee
BH3HAUACTLCH TUM fHTepBaliov MOHITOPHHTY, SIKHI 3a/1a€TbCs EKCIEPTOM Ha OCHOBI CBOTX
lHTlel/lI;%EIHX sHanb. Sk ACTION npu BusHaueHHi cuTyauiil MOXHA BUKOPHCTOBYBATH pisHi
THIK AT TIOCKNANHS NOWITORMX MOBIAOMJIEHbL | sms (axiBIAM CyNpoBOAY, MOCHIAHHS
lH(b(?pMaI.lll B IHLII CHUCTEMH, BUKOHAHHA CHUCTEMHUX koMaHa Towo. Kinbkicrs 06’ekTis
MOHITOpUHTY (komIT’10Tepis KIM) Moxe nocsratv JekinbKox coTeHb, i Ha K(S)KHOM)/ 00’ekTi
MoJKe OyTH AeKinbKa coTeHb KOHTPOJIbOBaHUX napamerpie. Kinbkicts rargopm (TUMIB one-
pauli’umx.cu.m‘em), Ha AKHUX NpauloTh areHTH, nepesuitye 30, nmounnaoun Big OS/390
OS/4OQ, pizui UNIX-nnaropmu (HP_UX, AIX, Solaris) i 3axinuytoun Windows. Ha OTHOMY
CepBepi MoKy Th TpalioBaTy AEKIIbKa areHTiB, HAMPHKIIAJ, IS MOHITopuHry WebSphere MQ
(MQSecries), WebSphere Application Server, DB-2 i HPUNIX ognouacHo.

-
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Managed Svstems

Hub TME

|

CandlaNet Portal
CNPS
databage

desktop mode

browser mode
; ] |_ Candle web server
browser chient framework

Puc. 1.4. CmpykmypHa cxema EC OMEGAMON.

Cepseprt CMS i CNP-servers MOXKYTb [TPalifOBaTH Ha OJIHOMY BHAIIEHOMY CEpBepl, K

rnpasuio, Ha 6asi onepauiiHoi cucremn Windows. Hanarogxenns cutyauii (situations) 1 me-
XaHi3miB JIOriyHOro BUBEAeHHS (policy) 3aiicHIOETbCS Ha poboUOMy KOMIT'HOTEp aJIMiHICTpa-
Topa uepe3 CNP-client. JIast TUIbKK 110 CTBOPEHOT cUTyallli BU Haruckaere KHoriky Apply i
BMuTh Gaunte Bijgobpaxkenus ACTION uepesz CNP-client, uepes nowury Toiuo.

[MigkpecnMmo, WO 3acHOBaHA Ha 3HaHHAX cucTeMa MoHITopuHry OMEGAMON -~ ue

BeJibMU e(DEeKTHBHA CUCTEMA KepyBaHHS OOUYMCITIOBAILHUMU pecypcamu, HaaiiHui i He-
3aMIHHUHA MTOMIUHKK y MOIIYKaX pilieHb 3 ONePaTHBHOIO YCYHEHHS KPUTHUHHX | BOXKKHUX J/1s
JAIarHOCTYBAHHS CUTYali#, NPH aHai3i iHPOpMaLiHHUX NOTOKIB, aHaIli3i MPOILYKTUBHOCTI |
Hasarokendi KIM.

© N Y W

D
(&)}

3anuTaHHAa ans NMOBTOPEHHA Ta KOHTPOJTHO 3HAHb

1o po3yMiETLCS NI TAKUMH IOHSTTSIMH, K KIHTEJICKTY, «IHTCJICKTYasi3auisy, KTy YHHH
IHTENEKT»?

SIKi cMcTEeMH HA3HBAIOTBLCS IHTEIEKTYa IbHUMKN?
ki Bu 3HaeTe METO/(M BU3HAYEHHS iHTENIEKTYaNbHOCTI?
Hagesits npuknaam iHTENeKTyaIbHUX 33/1a4.

Slki 6yBalOTH TUIH NPOLIECIB MUCTICHHA?

. o rake cwroriamu? Harenits npukianu.
. SIKi BJIACTUBOCTI IHTEIEKTYTbHUX 3a1a4?
. Y yomy nonsrae tect Tropuura?

. Sxuit piasior HazuBaeTbes harnanum? Hagenits npuknan.

Po3ain 1. PyHaameHTanbHi npobnemu iHTenexTyanbHux cucTem

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

Ski Bu 3naere MeTonu no0y/10B1 NCEBNOIHTENEKTYANBHUX TIPOrpam?
SIki cucTeMH Ha3MBAKOTHCS KiGEpHETHUHUMU?

Ski By 3naete pisHi onucy KiGepHeTHUHUMU cUCTEMaMin?

Ak wiacndikyrorbes kibepHernui cucremu?

SKi iICHYIOTB NMIJIXOU 10 KePYBaHHS KiGEPHETUYHUX cHcTeM?

Skl 11I040B1 pUCH iHTEneKTy?

Jlaire Gopmanizauito nOHsATL aNrOPUTMIYHOCTI Ta AEKIAPATUBHOCTI.
Ski anropuT™MH Ha3MBAKOTH KBA3IAIrOpUTMaMK?

JaiTe XapakTepuCTHKY IHTENEKTYallbHIX CUCTEM i3 3araisHO-KIGEpHETHUHHX MO3MLLH.
Sk BUITIAa€ CXEMA CAMOKEPYBaHHS [HTENEKTYalIbHOT CHCTEMU?

SIki 3a7a4i BIZIHOCATBLCS 10 IHTEIEKTYaIbHUX?

Jlaiire BU3HAYCHHS IHTEJICKTYAILHOT CHCTEMMU.

Ak Bumanae THnosa cxema QYHKNIOHYBAHHS IHTENEKTYaJIbHOT CUCTEMH?

Slki XapaKkTepucTHKK MaloTh CIabKOCTPY KTy poBaHi (HeCTPYKTypoBaHi), HedopmanizosaHi
3anadi?

11lo € moka3HUKOM IHTENEKTYaNbHOCTI CUCTEMNU?

Ak popmanbHO 3a1a€THCH MOZIENL NPEAMETHOT 0bnacTi?

Slkunid K1ac IHTENEKTYaNbHUX CUCTEM CKIA/IAl0Th EKCNEPTHI cucTeMu?
SIK BU3HA4AETBLCS CTPYKTYpA EKCIIEPTHOT CHCTEMU?

3a IKUMY O3HAKAMH KIACU(IKYIOTHLCA EKCTIEPTHI CUCTEMU?

SIKI BAHKKAIOTH TPYAHOILI i/ 4ac pO3pOOIICHHS EKCEPTHUX CHCTEM?
SIki BY 3Ha€TE METONONONIT HOGY/IOBH €KCIEPTHUX CHCTEM?

HaBC}lin INMpHUKJIA[I1 EKCIIEPTHUX CUCTEM, L0 BXKE iCHnyTb.

3aBaaHHA 4NA caMOCTINHOIO PO3B’A3yBaHHS

Yu e ekcnepTHOIO cHCTEMa, POrpama sikoT MPOrHO3ye NOro/y Ha 3aXo/ti YKpaiHy Ta BUBOAMTD
MOBIIOMIEHHS TaKOTO BUJY: ,,3aBTPa 1oroaa He 6y/1e BiAPi3HATHCDH Bi CbOFORHILHBOT.
Bynemo BBaxkarty, o BOHa NPeJCTaB/IsEe CHOTOAHILLHIO MOTOAY Y CHMBOJILHOMY BHITISL,
JIErKO MOJN(IKYETLCS i POSILMPIOETHCS, MOXKE MOSICHUTH YOMY BOHA TIPHILIAA JIO IEBHOTO
BMCHOBKY, BUBO/ISI4H, HANPUKJIA/ Take IOBIAOMEHHs: ,,JIOBOBI 3MiHK KliMaTHUHUX yMOB
B LEH nepioa poKy MaslolMOBIpHi”.

. UYne CKCHEPTHOIO CUCTEMA Mporpama, skKa CbOpMyC IIPOTHO3YBAHHA INOTOAH Ha NEBHY Aary

(Hanpuknan, 17 ciung), cepeHIo TeMneparypy NnoBiTps, KijibKiCTh OManis?

Yu € cucrema nowryky indopmauii 8 mepexxi World Wide Web excnieprhoro? Skwo Hi, o
AKUX BJIACTMBOCTEN 11 He BUCTauae 115 TOro, 11006 ki1acudikyBaTHCh SK eKCIIEpTHA CHCTEMa
nowyxy notpidHoi web-cropinku?

IIpuaymaiite 6a3y 3HaHbL 151 EKCTIEPTHOI CUCTEMH ArHOCTYBAHHS 3aXBOPIOBAHb.

47
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MOJLEJ TA METOAWU
®YHKUIOHYBAHHA
IHTENEKTYAJNIbHUX CUCTEM

¢ OcuoBHI MOHATTS (OpMaNBHOT MOJe

¢ QopMabHE 03HAYCHHS 1HTENEKTY AIBHOI CHCTEMH
¢ @DynxnionanbHa MOJENb IHTEIEKTYAbHOI CUCTEMU
¢ Tlomyk Ta 3a710BOJICHHS OOMEXEHD

¢ I[lpuxnaau noGyJ0BH MOJIENI KEPYBaHHsI IIPOIIECOM TIOIYKY PO3B’SI3KY

Po3misifacTbCst CTPYKTypHa Ta (yHKUiOHAABHA MOZENi IHTENICKTYa/lbHOT CHUCTEMM.
CdopmoBana 3ajia4a NoUIyKy Ta 3alo0BoeHHs obmexenb. HaBonsTses npukianm noGynoBu
MOJIETTi KEPYBaHHs MPOUECOM MOLIYKY PO3B’S3KY.

2.1. OcHOBHi NOHATTA hopmanbHoi Moaeni

BiArOBiAHO 10 OCHOBHHX IPHHLIMIIB OMHCY CUCTEMH, HaBeicHUX y poboTi [117], Buainimo
OCHOBHI KOMIIOHEHTH CHCTEMM — il BXOJM Ta BUXOAM. BXOJOM CHCTEMH € MHOMKHHA 3AITHTIB
KJIIEHTIB CHCTEMH, BUXOJAMH — MHOXHHA BIJITMOBIIeH CUCTEMH HA 3aITHTH.

V 3aranbHOMY BUITA/IKY PEAKLsl HTENIEKTYalbHOT CHCTEMH BU3HAYAETHCA HE JIMILIC CTAaHAMH
npeamertot obnacti (I10), a ii cranamu camoi cucTemy. CTaH inTeneKTyanLHOT CUCTEMH BU3HA-
waerbes cranom [10, a TakoK BMICTOM 3HaHb, BU3HAUEHHUX Y CHCTEMI HA 3a/laHUH MOMEHT.
Moaundikaiiisi 3HaHbL 3AIHCHIOETBCA 3a JIOTIOMOTOIO  iHJYKTHBHOI KOMIIOHEHTH (nocBiny
HaGyTOro CUCTEMOIO Y NpOLIECi CBOTO (hyHKUIOHYBaHHS).

BeeaeMo Taki Mo3HauYeHH:

X = {x,,xz,...,xn} — MHOXHHA iMeH 006’ €KTiB (peaMeTiB, CyTHOCTEH 1 T.iH.) nesKol I10;
C= {cl,cz,...,cm} — MHOKHHA iMEH BIaCTHBOCTEHN 00’ €KTiB;
R= {rl ,rz,...,rk} — MHOKHHA iMEH BiIHOLIEHb, AKi yTBOPIOOTH 06 ekTH 3a1an0i [10;

B= {bl,bv,...,b,} — MHOXWMHa IMEH OrepaTopiB, AKi MOXHA BHUKOHYBaTU Haj 00’€KTaMu
T10, 3MiHIOIOUH iX BNACTHBOCTI Ta BiJHOLIEHHS MK HUMH;

H= hl,hz,...,h_\} — MHOXKHMHA IMEH eBPUCTHUHMX (YHKLIH (MeTasHaHb), BU3HAYEHHX Y
sananii [10;

D— inayKTHBHA KOMIIOHEHTA (JJ0CBIA).

Cran 1O He € nocTifinum, a 3MiHtoeTbest B yaci. Tomy BusHauumo ctan [10 B MOMEHT uacy

[ K KOPTEXK
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Po3gin 2. Mogeni Ta MeToan yHKUIOHYBaHHS IHTENEKTyanbHUX CUCTEM

E(t)={X (1).C(1).R(1)). 2.1
dopmyta (2.1) onucye curyaiiito, y skiit nepebypae I10 B MomenT uacy f. 3aiexHo Bill
crany [10 Ta HasBHUX METa3HaHP IHTEICKTYaIbHA CUCTEMA BUOUPAE 3 MHOXKMHH B MOXITHBHX
onepaTopiB ToH, AKKH, Ha TT JlyMKY, HeOOXiHO 3acTOCYBaTH, 00 3HANTH PO3B’A30K 3aaa4i.
Iosnaunmo uepes A=FExBxH pexapropuit Jo0yTOK MHOXHH [aHHUX, 3HaHb Ta
METa3HaHb.
IMo3naunmo uepes u sigoGpaxenns crany [0 E (t) Ha MHOXKHHY B . Toai

u: (X (1).C().R(1)—">B. (2.2)

®opmyna (2.2) Binobpakae B3aemo3s’sa30k Mixk craHamu [10 Ta oneparopamu. Mokha
ckazary, 1o craiu 10 npoekTyoThest Ha MHOXKHHY ONEpaTopiB.

Mpoueaypa po3B’A3yBaHHA 3agaui

Hexaili F (O) nouarkopuii crad 110. 3ajaua iHTEJIEKTYaNnbHOT CHCTEMHU TIONSITAE B TOMY,
o6 nepesectu [O 13 crany E(O) B JIEAKMI KIHIEBUH cTaH, SKKH HA3WUBAIOTh CTAHOM METHU
1 nosHaualoTL £ (z) Ile MOKIMBO 3pOOUTH, AKILO 3aCTOCOBYBATH ONEPATOPU 3 MHOXKHUHM
B po sianosignux cranis 110. HeoOximo 3 muoxkunn B subparu orieparop b,, skuii Oyne

|

3aCTOCOBAHO /10 NOTOUHOTO crany 110, CxeMaTHUHO NPOLEC po3B’a3yBaHHs 3a/1a4i BUPA3HMO
dhopmyiioto

P E(0)-">E(z). (23)

STKULO JUIS NEpeXoy 3 NOYATKOBOIO CTaHy B KiIHUEBHIH Oy/10 BUKOPUCTAHO MOCIIZ0BHICTD
oneparopis (bl,hz,...,b/ ), TO 1A IOCIIIOBHICTD € aATOPUTMOM PO3B’A3YBAHHS 3a4a4l.

Bajauy mMoumgikanil 3HaHL TA META3HAHL 32 JAOTIOMOFOK TH/lYKTUBHOT KOMIIOHEHTH D
po3i6’eMO Ha ABI OKpeMi 3ajadi, Kl CrocyloTbCs OKPEMO 3HaHb Ta MetasHanb. Hlogamo ie
dbopMasIbLHO Y BUITISLL

D:A—">B8, (2.4)

D, Ao 1 (2.5)
ae Gpopmyna (2.4) Gopmanizye noctaHoBky 3ajaui MOAM(QIKaLIT MHOKHHU 3HaHb, a (2.5) —
MOIM(PIKALITIO MHOKUHIA METa3HAHD.
Jlns Moaudpikani’ MHOKHH 3HaHb T4 METa3HaHb BIKOMI TaKi WINOPUTMHU:

¢ acouwiarusui nupapnaa (anropurmu AlS, SETM, Apriori, AprioriTid, AprioriHybrid, Ba-
sic, Cumulate, Stratify, Estimate, EstMerge, Max-Miner, 1D3, C4.5 touo);

¢ nocaiosui 38’53k (anropurmu AprioriAll, AprioriSome, DynamicSome, GSP, Minepi,
Winepi, FreeSpan, PrefixSpan);

+ wiacndikanis (anropurmu IC, SLIQ, SPRINT, LQCLR, Case-based reasoning, Rough
sets Towo);

¢ npornosyBanusi (aNropuTMH JIiHIAHOT perpecii, MoNiHOMIaILHOT perpecii, MyacoHiBChKOT
perpecii, siorniniiiHoi perpecii);

¢ xaacrepusauis (aropurmu posiinerns (EM, PAM, CLARA), iepapxiuni anropurmn (AG-
NES, DIANA, BIRCH, CURE, ROCK, CHAMELEON), anroputmu rycruuu (DBSCAN,
OPTICS, DENCLUE), anropurmu rpatku (STING, WaveCluster, CLIQUE), anropurmu
mozemosants (DBCLASS, COBWEB, CLASSIT, AutoClass), seiiponni mepesi).
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2.2. ®opmanbHe O3HA4YeHHS iIHTeNneKTyanbHOI CUCTeMU

dopmasbHa MareMarHuHa MOAENb IHTENEKTYalbHOT CUCTEMH Ma€ XapakrepuzyBaru il
SK CTPYKTYpY, 10 0a3yeTbes HA MHOXKMHAX BXIHHX CHCHAJIIB, BiAMOBiNe#H Ta cTaHiB, i Mae
BJACTHUBICTb [TOTIOBHEHHS 3HaHb (MOANQIKYe MHOKHHY Orepalliii Ta MHOXXHHY €BPUCTHYHUX
dyHKIIHR).

[HTenexryanbHa cucrema S — KOPTEXK HYOTUPLOX EJIEMEHTIB

S=(0.V,S1,D), (2.6)

ae Q< A - BXigHa CyKynHicTb iHdopmalil, o MiHiManibHO HeoOXigHA Ul MOoYaTKy
(yHKUIOHYBaHHS IHTENEKTYabHOT cucTemu; ¥V < A - BuxigHa indopmallis, Ky reHepye
IHTeNleKTyallbHA CHCTEMA Y BIZIMOBI/Ib HA BXIIHY iHDOPMALLIIO, SKY HAJIAE KITIEHT; 11 € MONUIHBI
BINMOBIJI, IMO BMJAE IHTENICKTYabHA CHCTEMA; St — CTaH IHTEJeKTYallbHOI CHCTEMHU:
YHIKaJIbHUI Hablp XapaKTepUCTHK, SKHH TOBHICTIO OMKHCYE MOTOYHUN CTAH [HTEJIEKTYalbHOT
CUCTEMMU; CTaH IHTEJIEKTYaIbHOT CUCTEMH BH3HaYaeThes craHoM 110 Ta HasIBHUMH 3HAHHAMHU
B CHUCTEMi, TOOTO

St=(E,B,HY), 2.7

D — iHayKTHBHA KOMHOHeHTa, 03HaueHa opmyamu (2.4) ta (2.5).
I'pacpiuno cTpykTypHa Monests HaBesieHa Ha pHc. 2.1.

IHAYKTUBHA
KOMIIOHEHTa

D

BXIJIHA cran HIC St BUXigHa

indopmanis [~ @(g]) - indopmais

Puc. 2.1. CmpykmypHa modernb iHmenekmyansHoOl cucmemu.

2.3. dyHKUiOHanbHa Mogenb iHTeneKTyarbHOT CUCTEMHU

IIporiec QYHKIIOHYBAHHS IHTENEKTYalbHO! CHCTEMH BiJI0YBAETHCA UMKIIUHO. Y LMK
PO3PI3HSIOTH JBa €Taru:

1) BuGip peseBaHTHOTO ONepaTopa;

2) BUKOHAHHS orieparopa.

2.3.1. Mpouec BuGOpy peneBaHTHOro oneparopa

OcHoOBHOIO 3anaueio (PyHKIIOHYBAHHS [HTEJIEKTYalbHO! cuUCTeMH € 3ajada BUOOpY
3 MHOXHHH ONEpaTopiB TOTO ONeparopa, SKHWH, Ha JYMKY CHCTEMM, Mae BHUKOHATHCh Y
uepropomy UMKITI. Takuii oneparop Ha3KBatoTh pesieBaHTHUM. Hexail inTenekryanbHa cucrema
Mae po3B’si3aTH 3ajauy P:E(O)—H—»E(z). Posrnsinemo (t+1)—um<ﬂ. [Ipouec BubOpy
peJieBaHTHOTO oneparopa po3ib’eMo Ha TpU eTanu:
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Bubip crany [10,

CIIBCTABJICHHSI,

pO3B’A3aHHA KOH(ITIKTIB.

BubGip ctany O

Hexa¥t nin wac pose’ssyBanns 3anaui 110 nepebypana y cranax E(O),E(l),...,E(t).
MHOMKHHY TAKUX CTaHIB MO3HAYUMO E = {E (O),E (l ),...,E (t)} Toji 3ajiaua epioro eramy
nojsirae 'y BuGopi i3 MHOkuHM cTrauis [10 E crany E(i)eE, 3 SKOro nNpoioBXyeThes

()YHKUIOHYBAHHs  IHTEJIEKTYaJIbHOT CHUCTEMH B (t + ])—unKﬂi. Jnss  BuGopy cramy
BUKOPHUCTOBYIOTH €BpUCTHUHI (hyHKILIT, stkino Taki Bu3HaveHi B [10. MopmanbHo nepiuuii eran
Oyjie MaTu BUIIISIA;

g:E--1h s (z) (2.8)
bepyuu no yearu (2.5) orpumacmo
E(i)=q(E.H,D,). (2.9)

CniBcTaBneHHA

Etan cniBcrasiients BU3Hauae MHOXHHY OIIEPaTopiB, sIKi MOXKHA 3aCTOCY BATH [10 BUOPAHOTO
crany 110 E(i). MuoskuHY TaKUX oneparopiB  HazWBaioTh KOHQUIIKTHEM Habopom

{0]. TTosnaunmo #oro B™ (i)= {b,:*',b,i*',...,b,;"' } BepxHiii iHeKke BKasye, 1O Oneparopu

BUOUPAIOTHLCSH Y MOMEHT (t + ])—uuKny. 3riguo 3 (2.4) MHOXHHA ONlepaTOPiB MOLJIA 3MIHUTHCD,
Ha Biaminy Bij Ticl, skot0 Bona Oysia Ha nouarky ¢yHkuloHyBaHHs cucreMu. HeobxinnicTe
MO iKaLT MHOXKHHH oniepatopis Oyae po3misiHyTa y ApyroMy po3/ii. EnemMenTr MHOXUHH
B! (i ) Ha3MBAIOThH eJleMenTAMH KOHQUIIKTHOr0 nadopy, MiikKpeciouu Te, [Wo A0 pobotu
roroBui Habip orneparopis, aje MexaHi3M BMBEICHHS LIE HE 3HAc, IKOMY i3 HUX HaJIaTH
nepesary. GopmManbHO erarl CriBCTaBjIeHHs Habyle BUITIA:

w:E(i)—"-B" (i). (2.10)

Po3e’si3aHHst kOHNIKTIB

3 koH(pNIKTHOrO Habopy OOMpaeThCs pENEBAHTHUIA orieparop, sk Oylne BUMKOHYBAaTHCA
B (t +1)—um<ﬂi. TobT0, HEOOXIIHO OL(IHHTH eJIeMEHTH MHOMXUHM B (z) Hoa0 IXHbOI
KOPUCHOCTI JUist JIOCATHEHHs KiHuesoro crany [10 E(z). BeesieMo yHKIIIO # — OLHKH
KOPUCHOCTI BUOOpY Orieparopa, sKy Ha3upaloTh KepiBuoro. Ile “BinbHa QyHKUin”, AKa € B
HAIUOMY PO3IIOPSVKCHHI. BBaXkaruMemo, 110 i3 CHCTEMOIO NOB’ A3aHUI JIeIKHi cy0’eKT, aKuit
MAae [paBo npuiimark piteHns, To6To 3nificHioBatH BUOIp kepiBHOT dyHkUiT. PeneBaHTHUi
oneparop noskauaoTs b .

Jlns BUOOpY peSieBaHTHOTO Oneparopa BUKOPHCTOBYEMO €BPUCTHUHI 3HAHHS, SKLIO Taki
susHaueni B [10. Toai etan BupileHHs: KOHQIIKTIB MOAAMO Y BUNIISAL

u: B () —L2 b (2.11)

bepyun 10 ysaru (2.4), orpumacmo
blr}+l - H(B’”(i)’H-Dz)' (2]2)
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lonamo eran poss’s3zaHHs KOHQUIKTIB (BMOIp penieBaHTHOIO oreparopa) sk po3B’ 30K
cucremu Oynesux piHaHb (CBP). CBP Gyny1oTs aUis MOTOUHOIO HUKIY, TOMY Hajasi BEpXHik
IHIEKC BUKOPUCTOBYBATH He OYy/1eMO.
Beenemo raxky OysieBy dyHKirO:
‘ Lb, =b
ulb, )=u, = P 2.13
6)u-fos e

Toni npouec Bubopy penesantHoOro oneparopa MoxHa nogara y sumisai CBP, sxa y
3arajJbHOMY MaTHME BUITIA:

uNu, V...vu, =1, (2.14)

Taka cucrema mae i, po3p’si3kiB. Y CKJIQJHUX CUCTEMAX, A€ MICTHTLCS BENIMKA KiJBKICTb
3HaHb, 3HAUCHHS I, € IOBOJII BENHKE, LIO 301IbIIYE NPOCTIP MOUIYKY PO3B’ 3Ky, TOOTO, BEJe 10
komOinaroproro Bubyxy. Tomy HeoOXiAHO 3MEHIIUTH KiJTbKICTh MOAUINBHUX PO3B’A3KIB, TOOTO,
BBECTH J0/aTKOBI oOMexkeHHs. TakuMmu 100aTKOBUMHU OOMEXEHHSIMH BUCTYNAC MHOMXHMHA
eppucTrunux Qynkuid /. Erpucrnuny ¢ynkuito he H Oyaemo posmisaary sk Oynese
PIBHSIHHA:

h (B())=u, vu, v.vu, =1. (2.15)

Toni npouec BupiweHHs KOHQIIKTIB OyIeMO po3riIsiiaTt SK po3e’ s3anns HactynHoi CBP:

UV, V...vu =1

hy (B(i)):
h, (B(i))=1 , (2.16)

h.s‘,“' (B (i )): I

ne s~ KiNBKICTH eBPUCTHUHMX (yHKLi, SKi MOXKHA BUKOpUCTATH juIs crany [10 E(i),
MHOKHHW OTTeparopis B(i) mij yac (t +1)—um<ﬂy.

[Tory>kHiCTE MHOXXMHHM OMEpaTopis B(i) MOXKHA 3MEHIIUTH 33 PaxyHOK IHJYKTHBHOT
KomnoneHTH D . Take CKOPOUEHHS KUTbKOCTI eleMeHTIB MHOKHHU B(i) MOJKE [1PU3BECTH
1o Toro, wo cucrema (2.16) He marume po3s’sizky. Tomy HEOOXINMHO 3MEHIUHTH | KiJIBKICTH
eBPUCTHHHUX (DyHKILIH.

2.3.2. BukoHaHHs oneparopa

3a J10MOMOrOI0 PeNeBaHTHOrO ONeparopa, BU3HAUYCHOrO Ha eTari BUpiLIeHHs KOHMNIKTIB,
nepesoaumo 1O y vosuit cran. dopmanbho ue noJamo y BUIIISAIL

ViE(@)—s E(t+1). (2.17)

[licyist BUKOHAHHS PEJEBAHTHOrO OIEPATOpA IMEPEBIPACTHCS YMOBA 3aKIHUYEHHS 3aaui
i, AKIIO BOHA HE 3a/I0BOJILHSETHCH, TO BUKOHYETbCS UYEproBui UMK, Bumisa umx ymos
PO3IITHEMO HHXKYE.

[Toseprarourich noeranHo Haszaj, UMK iHTeprnperaropa (OpPMaibHO 3aNMWETHCA Y
BUITISIAL
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EQ+D)=y(EC).0)" )=y (EC). (B ())H.D, )
=y (E@) (o (EQ). D)V H.D, ) (2.18)
v(q(EHD)u(w(q(]:HD) ))HD} (EHD)

MexaHnisM, kil 34iHcHIOE UMKI, Ha3WBaloTh iHTepuperaropoM. OYHKLIO i(E,H,D),
KA BU3HAYAE LMKJI, HA3UBAIOTh MOJEJLII0 KEPYBAHHN NPONECOM MOITYKY PO3B’SI3KY.

OTrxe, UMK IHTEPIIPETATOpPa CKJIAJAETbCS 3 4YOTUPLOX €TalliB:  eubopy cmaty,
cnigcmasnenns, eupimients Konnixmis, suxonannn (puc. 2.2). Lli eranu cnigyrots oaus
33 OIHUM Y CTPOI'0 BUZHAYCHOMY TIOPSIKY.

Otpumanmii 3a dopmynoto (2.18) cran J1O E(t + l) [MOBUHEH BU3HAYATH 1i HOBUM CTaH.
Bunanox, 8 skomy 110 roBepraeTbes y AesiKUil MUHYJIMA CTaH, PO3NIAIATUCh HE MOXKE, 0o ue
3a[a4a [IEpUIOro eTany, a He BCboro LukiIy. ToMy BBEEMO HACTYINHe OOMEXKEHHS:

E(t+1)eE. (2.19)

Omxe, uuks inreprniperaropa Tpeba peanizyBaru Tak, o0 BUKOHyBasach ymosa (2.19).
Teniep vosuit cran [10 3aHOCUMO Y MHOXHMHY T CTaHIB!

E={E0).EQ)....E()po {E(+1)}. (2.20)

. . . z 1 2) 1 .
TMocninosuicTs pesieBANTHUX OlEPaTOpIiB NO3Ha4YaTUMEMo 55 :(b() b( .,b/(,)). ITicns

p?

YEProBOIro LMKITY IHTEPNPETaTopa, s MHOXKHHA TAKOK NOMOBHIOCTHCS HOBUM EJIEMEHTOM,
BU3HAYEHUM 31'i1H0 3 (2.12) abo sk poss’szok ChP (2.16).

: .
Bubpanuit . Bubip | MHOXHHA i

ctan 11O l cTany N crauis 10 '

Cniscras- Poss'szanns Kinuesnii
o Bukouanus ey
JIEHHS KOHGAIKTIB cran 1107

- . N
A B
IIHUK

KoudnixrHnii
Habip
ofeparopis

[TouarkoBuii

cran 10
<

Kinuesuii
cran 11O

Penesanruunii
oneparop

Muoxcuna
oriepaTopin

[HaykTHBHA
KOMMOHEHTA

Puc. 2.2. L{ukn pobomu iHmepripemamopa.

2.3.3. O6mexeHHst PYHKLiIOHYBaHHA iHTEeNeKTyanbLHoI cucTtemMu

PosmisitnemMo Taki MOHSTTS.
CraH IHTENEKTYalIbHOT CHCTEMH HABWUBAETLCS OE3BHUXITHIM, SIKILO HA eTarli CIliBCTaBJICHHS
OTPUMYEMO ITYCTY MHOMKHHY OTNEpaTopis.
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MHOKHHY O€3BHXIIHUX CTaHIB IHTEJIeKTYabHOT CUCTEMH MMo3HauumMo St'. MHOXHHY
cranig 110, 1110 BXOAATh Y €1eMEHTH MHOXMHK St' | IO3HAYMMO BiATOBIAHO E'.

CraH HTeNEeKTYalbHOT CHCTEMH HA3MBAETLCS 3aMHKJIEHAM, SIKIIO BUKOHAHHS Oy/b-KOTO
oneparopa Bejie y Nonepe il crad cucremu.

MHOKUHY 3aLMKIIGHHX CTaHIB IHTEEKTYyas bHOT CHCTEeMH nozHayumo St”. MHOXKUHY
crauie 10, 1110 BXONAT y €lieMeHTH MHOKMHK St" | no3HauumMo BiagmosigHo £”.

3rifHo 3 UMM O3HAYeHHAMH Ta (4.19) OTpUMAEMO HACTYITHE TBEPKSHHS.

Ha nepmomy erani nuwty intepnperaropa (BuGip crany I10) e moxe Bubparucs cra,
O BXO/UTH Y MHOXKMHY E' a6o E". To6ro

g(E.H.D)=E(i)¢ £ VE". (2.21)

3aUUKIICHHAM IHTERCKTYa bHOT CUCTEMH HAa3MBAETLCS TAKUH MOMEHT (HYHKIIOHYBaHHS
1IC, xony BCI CTaHW CHCTEMMU € 3alIMKIIEHUMU a00 DE3BUXIJIHUMU.

3alMKIICHHS IHTENEKTYanbHOT CHCTeMM O3HavYae HeBUKOHaHHs yMoBH (2.2 1). Ie npuzsosjurs
[0 IPUITMHEHHA [IPOLIeCy pO3B sI3YBaHHs 3a4adi, ToOTO, 3aj1a4a He Mae po3B’s3ky. MomenT
3aLMKJICHHS THTEICKTYalIbHOT CUCTEMH MAE MOBIIOMITSITHCS KOPUCTYBAUEBI.

2.4. NMowykK Ta 3a40BONEHHA OOMEXeHb

2.4.1. 3apaya 3HaxOMXKEHHSA 3a40BiNTbHUX PO3B’A3KIB

Mera Gy HKLIOHYBAHHS IHTEIEKTYaIbHOT CHCTEMHM TNOJISTAE y 3HAXO/LKeHHI Takoro ctany [10
E(z), 00’ €KTH, BIIACTUBOCTI 00 €KTIB T4 BIAHOILIEHHS MK 00’ €KTAMU IKOTO 3a/10BOLHSIIOTH
KOPHCTYBaya. 3 KOXHOIO MPEAMETHOK 00NacTIO Ta KOPHCTYBA4eM [OB’s3aHa MHOKHHA
HEBU3HAYEHOCTI () (MHOXHHA BCIX MOMUTUBMX (DaKTOPIB, HIO BIUTMBAKOTH HA pe3yasrar). Tomy
(pyHKIi0 JONYCTHMOCTI PO3B’A3KY 3anuuiemMo y Burisil T(o), ne m € Q)

T:Q->7, (2.22)

Je Y~ 4acTkoBO a0 MOBHICTIO BIOPSIKOBAHE BiJ(HOIIEHHS <.
Brenemo (GyHKLUII0 OLIHKY (SKOCTI) pOBOTH IHTENEKTYAILHOT CUCTEMH K BijIOOpaskeHHs:
B () QxE(t+1)-> Y. (2.23)

3rijgHo 3 (2.23) orpumaemo

g :g(B,w,i). (2.24)

Toai xpwrepiii 3agoBLIbHOCTI po3B’a3Ky Haly/ie TAKOrO BMEISLY: HEOOXiHO 3HAHTH
cran [10 £ (z), 110

g(B.0,i)<1(0). (2.25)

HepisHicTs (2.25) BU3HAYAE YMOBY 3aKiHUEHHS FIPOTIECY MOUIYKY PO3B’SI3KY.

Hagenemo npukiiaaM KpuTepiiB 3a40BUTBHOCTI.

Ipukaag 1. PosnisiHeMo iHTeNEKTYalbHY MOIIYKOBY CHCTEMY, fKa 3AIHCHIOE NOUIYK
inopmauii 3a geskuM B3ipuem. 3HalijieHHid JOKyMeHT y KiHLIeBOMY BapiaHTi F(z) Mae
3a10BOMIBHATH €KY MHOXKMHY BuMor (). Busnauumo dyskuito T sk GyHKUIFO, 110 33/1ac
10 % neBuxoHaHHA umx ymoB. DYHKIA g MOKa3zye, HA CKIIbLKU MPOLEHTIB YMOBU He
32JIOBOJTLHSIOTBCS.
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IHpuxmay 2. V OGararbox NpUKIaAHKX 3aJa4ax, Al SKUX BUKOPUCTOBYETHCS anapar
11C, neobxigHO oTpuMaTH noridHy Binnosins y ¢opmi “Tak” abo “Hi” Ha jesaxe 3anuTaHHs.
Buznauumo ¢yukuio T, sk QyHkuilo, mo npuiimae simine asa 3Hadens: 0 abo 1, ne
0 — pignosigs xubHa, a 1 — icruana. Busznaunmo dydkuito g sk BigoOpakeHHst npouecy
OTPUMAaHHs JAaHUX E(z) npo ski WILI0Cs Y NUTaHHi, HA MHOXHHY {0,1}. Beaxxarnmemo,
iwo g =1, aKuo E(z) pocaruyro. Toai Kputepii 3aj0BLILHOCT] 3aNMIETHCS Y BUIIAAL

g(z,i):l .

Moxnueuid BapiadT, mo £ (z) He 0cAraeThes i TOJI NpoLec MOilyKy po3B’s3ky Oyne
neckinuennum. 1lo6 mo3byTuch, TaKUX HACTIAKIB, HEOOXI/IHO BBECTH J0/ATKOBY YMOBY Ha
mpouec noutyxy po3s’a3ky. OTxke, HeOOXIIHO BBECTH LLE OAHY JOAATKOBY YMOBY Ha BUTPATH
pecypciB iHTENeKTYaIbHOO CUCTEMOIO (KUIBKICTb UMKIIB IHTEPITPETaTopa, 4ac po3Bs’ s3yBaHHA
3aj1a4i TOLIO).

ITo3Haunumo uepe3 E MHOXKHHY pecypciB iHTesiekTyalibHoT cucremu. Tomi kpurepiii BUTpar
pecypeiB IFTENIEKTYAILHOIO CHCTEMOIO [0/1aMO Y BHIIISIL:

y(§)=v, (2.26)

ae & e B,y — dyHKuUis ouiHk BUTpAT pecypeis, v e Y.

3aranom, Mojesib PYHKUIOHYBAaHHS IHTEJISKTYa/IbHOT CHCTEMHU 3BOAMTBLCS JIO 3HAXO/DKEHHS
TAaKoT MOACHI KepyBaHHs NpoLecoM Moulyky po3s’s3ky (2.18), wod BHKOHYBajach ymosa
(2.19) Ta sagoBoisisiaMch ymosu (2.25) 1(2.26). YMoBu (2.19)1(2.26) € )KOPCTKUMH yMOBaMU.
Kosik 1j yMOBU HE 32J10BOJILHSIIOTLCS, 11POLIEC PO3B’A3yBaHHS 3a/1a4i MPUIIMHACTBCA, 11PO 110
noBLIOMIBICTbCsE KopucTyBauesi. OcoOIMBO CKIAJHOIO AJI NPABUIILHOIO BU3HAUYEHHS € yMOBA
(2.26). Ti BubGip 3anexuTh Bif NOKA3HUKIB NpOrpamMHoro komiuiekey. Jis Gararbox MpOCTHX
3ajla4ax 11 MOXKHA B3araji He BKa3yBaTH.

Monenb KepyBaHHS MPOUECOM NOUIYKY PO3B’S3KY 3aJIeKHUThL Bif BHOOpPY (yHKUIR Ha
MepuIOMy Ta TPETbOMY eTanax UMKy iHrepnperaropa. To6To BinbHMMH € (yHKUIT ¢ Ta u.
Came BiJ( X TpaBHJILHOTO BU3HAUSHHS 3AI©KUTH MPOLEC NOLIYKY PO3B’ 3Ky 3a4aui.

2.4.2. JlaHUIOXKMN BUBEleHHSA

JIaHIIOXKOK BUBEJIEHHS — TOCHIIOBHICTb OIIEPATOPIB i3 MHOXKHUHH peJIeBaHTHHX ONeparopis
B”" rakux, 1o subpanuit cran [10 Ha nepwiomy erarii LUKy IHTepripeTaTopa, 30iraetbed i3
KIHUEBUM CTAaHOM NONEPEAHLOTO LIUKIY.

Jlaniporkok BuBeneHHs o crady I10 E(k ) BiJ| IO4ATKOBOIO CcTaHy FE (O) 1103HAYaKTh

5B 8.
[lepexin 3 E(O) B E(k) MOXKHA BIJOOPa3UTH TAKUM JIAHIIIOKKOM:
E@©)—s E(k) "> E(k,) > E(k).

Yucno k, Ha3MBatOTh BIJCTAHHIO MDX [OYATKOBMM CTaHOM K (0) i cranom E (k), Ta
MO3HayaloTh d, =n.
JlaHupoxkoK BHBEJIGHHA 0 KiHueBoro crany 10 £ (z) BiJl MOYaTKOBOrO craHy £ (0)

marume Burnsy L, = (b/(,‘:')bl(,ZZ)...bl()"")).

2.4.3. B3aemMo3anexHicTb MiX eTanaMmu LMKy iHTepnperaropa

(1) (9]
h P > h M

Sk Byno ckazaHo, MOJIeNb KEPYBaHHS MPOLIECOM MOILYKY pO3B’43KY 3al1eKUTh Bif BUOOpY
dyHkuii Ha nepioMy Ta TPETHOMY eTariax UMKy iHTeprperaropa. Tooto, BinbHUMH € by HKLIT
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g Ta u. Came BII 1X NPAaBHIBHOTO BU3HAYEHHS 3aJICKUTD TPOLEC TIOLIYKY PO3B’ 3Ky 3a/a4i.

Hacnpagni gyHkuii ¢ Ta u € B3aemonos’s3ani. SIkino GyHKUis # BU3HAYAE OnepaTop, WO
BXO/IMTb Y JTAHUIKOK BUBEACHHA L, TOo QYHKUISI g U HACTYNHOrO UMKITY IHTEpIpeTaropa
snbupac cran 110, skuit € ocTanHiM cTaHoM, 10 SKOrO nepeiiina cucrema. To6To,

E(i)=q(E.H.D)=E(). (2.27)

[lincymoBytouM HaBe/ieHe, OTPMMAEMO BHCHOBOK, 1O OCHOBHOK 3ajauyerd LUKy
iHTepIpeTaTopa € erarn BUpiueHHs KOHQNIkTiB. ToMy npu AOCHiKEHHI 33434 MiBUILEHHS

e(eKTUBHOCTI (DYHKLIOHYBAHHS IHTEICKTYAJIbHOI CUCTEMHM, OCHOBHY YBary MHpUIINAIOTE

rpoGiieMi NPUAHATTS pillieHHs o0 BUOOPY pesleBAHTHOTO Oneparopa.

2.5. Mpuknagn nobyaoBu Moaeni kKepyBaHHSA NMPoLIecoMm
NOWYyKY pO3B’sA3KYy

MeToam noBHoro nepe6opy

THopHuii nepebip oTpumMyemo, KoJIM B IHTENEKTYalbHIl CUCTEMI HE BU3HAYEHI €BPUCTHYHI
yukuii Ta ne BpaxoByeTbes 2ocBia. To6To, MOjIENb KepyBAHHS MPOLIECOM MOLIYKY PO3B’A3KY
Mae BUIJIS;

E(t+1)=i(E). (2.28)
Toni cran intenekryanbHoT cuctemu 36iraerbes 3i cranom I10. »
Posmisnemo ripouec po3s’s3yBanHs 3a1a4i. Hexaii [10 nepeGysacy crani £ (l) . Buznaunmo
QyHKUIT ¢ , ¥ HACTYITHUM YHUHOM.
D, t=-1
E()=q(E)=d(e)=1E(). E(t)e E'VE". (2.29)
gle_ ), e, e E'VE"
®yukuis g € pexypeusHolo. Sk cran IO aist umkny inrepriperaropa 06MpaeTbes OCTaHHiiH

CTaH, IKMA HE HAJIEKUTh MHOMKMHI OE3BUXITHUX M 3aLMKIEHUX CTaHIB. SIKILUO TAKUX CTaHIB
HeMmae, TO 3ajaua He Mae PO3B A3KY.

v 1 . 1 1 . . .
Hexait B (z): { é* N ,...,b,:*' }MHO)KI/IHaOl’lepaTOplB,OTpl/lMaHaHaeTaHlCHlBCTaBIleHHﬂ.

Yepes e, wo y I1O He Bu3Hauewi eBpucTHYHI (QyHKIIT Ta HE BpaxOBYETbCs JOCBi, eTarl
BUPILLEHHS KOH(IIKTIB 3aNUIIETHCA Y BUIIALL:

b/’7+| _ u(BM (i)),
a CbP wmarume Bumiaa (2.14). lle o3nauae, wo Oyab-skuil oneparop Moxe OyTH
peJjieBaHTHHUM.
BusHaunmo dyHKUWIIO ¥ Yy BUDIMAL

b =u(B" (0))=u(b, )=

Je IHIeKC j Ha No4arky piBHHUE 1.

»
b, b»,. ¢ B

ﬁ(bm )b, eB”’ (2.30)
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OyHKLIS U TaKOXK € peKypcuBHor. Oneparop b/’,+l BU3HAYAETLCA TaK, 10O MiCis eTany
BHKOHaHHS 33/10BOJIbHS1aCk YMoBa (2.19).

Mogess kepyBaHHS TpOLIECOM MOUIYKY PO3B’ 3Ky, OTpUMana 3a gopmyrnamu (2.29), (2.30),
y AiTeparypi BiloMa, X Nouryk y rmubuny [22].

Buznaunmo QyHkuio ¢ iHmuM cnocobom. Bubpanum 6ysie Toi# cTan, BiAcTadb Bill sKOro
J0 MOYATKOBOTO CTaHy CUCTEMH € HAHMEHINOK Ta He HAeXKHUTH 10 MHOXUH E' ta E”.

E(i)=q(E)=argmind, . (2.31)
EQ Wl o

Toui Moaeb KepyBaHHS NPOLIECOM HOLLYKOM PO3B’sI3KY, OTpumaHa 3a Gopmynamu (2.30),
(2.31), y nireparypi BijioMa, sk MOWyK y iwdpuny [22].

Mpuknag (3agaya npo BiciMm dep3siB)

IcHye Garato pisHMX MiAXOAIB J10 MPoOAeMH MOIIYKY LUISXY JUlst 3aja4, chopMOBaHHX Y
TEPMiHAX MPOCTOPY CTaHIB.

Posrsinemo crparerito nouyky B muOuHy Ta 3agady npo 8 depsis sk imocrpauiro i
3aCTOCYBaHHS.

Puc. 2.3. [JlemoHcmpauis nowyky 6 enubury

B ochosi nowyky B rubuny (puc. 2.3) nexurs iges BuOopy «Halnmbuion» BeplunHy,
TOOTO BEpUIMHM, sIka HalOUIble BijyianeHa Bif cTaproBoi. SIKWIO JOCATHYTO KiHLEBOI
BEPILMHH | NOTPIOHOTO IIAXY HE 3HA/IeHO, TO BiAOYBA€ETLCS MOBEPHEHHS Ha PiBEHDb BUILE Ta
po0oTa aNropuTMy NpONOBXKYETHCS AOTH, NMOKH TaKuH wsx He Oyne 3HalaeHo abo He Oyje
NEPENIAHYTO YCi BEPIIMHY Ta BCTAHOBJEHO (AKT BiZICY THOCTI NOTPIGHOTO HUIAXY.

VY unctoMy BUITISILI NOWYK y DIMOMHY Mae 3HAUHUH HE0MIK: Y X041 poGOoTH mporpamu
MOMIMBI 3alIMKITFOBAHHS, SKULO NPEIOK Mae JIMIIE OJHOTO HAINAAKA i Uell HALAJOK He €
WIILOBOK BEpLIMHO. OHUM 13 METOAIB PO3B’3aHHs i€l NPoGJIeMH € BBeJeHHs 3a60pOHH
JABIYL PO3IVISILATH OJHY | TY 3K BCPUIMIY.
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[owyk y rmbuny e HailajCkBaTHILIMM TSl PEKYPCUBHOIO CTHIIIO TIPOrPaMyBaHHS.
PexypcvBHE BH3HAUEHHSI O3HA4a€, IO SKECh TOHATTA BUKOPHCTOBYETLCA JUIS HOroO K
BU3HaueHns. Hanpuknal, ABIAKOBE ACPEBO OrOJIONIYETHCS FK:

4 IOPOXKHE JIePEBO;
¢ CKJIa/ieHe 3 KOPeHsl, IBOTO NifjepeBa, paBoro nijaepesa. OuHuM i3 cnoco6is 3acTocyBaHHs
METOAOAOTI NouIyKy B MHOUHY € 3aj1aua npo Bicim dep3is.

3ajiaua nossArae y posmillieHRi BOCbMH (ep3iB HAa LIAXOBIM AOWILI TaKMM YMHOM, LI00
XKOJIEH 3 HUX «He OuBY iHoro. Beaxarumemo nowky 3suuaitnux posmipis (8 x 8). Koxna
M3 XapaKTepU3yeThesl koop/uHaToro X Ta koopauHaroo Y. Harapaemo, wo depss Moxe
OHMTH 110 TOPU30HTAJII, 1O BEPTHKAIT Ta 1O AlaroHani y pisHi CTOPOHH.

Sk cnoci6 nomanHs Mno3uiil Ha golri 06epeMo MOAAHHS NO3MUIT y BUNIAL CITHCKY 3
BOCbMH €JIEMEHTIB 3 koopAuHaTaMi X Ta Y Ta HOMEPOM BEPTHKA/ Ta ropu3oHTani u ta V
BIAMIOBIAHO, IPUUOMY:

U=X-Y,V=X+Y,
TOOTO yCi XapaKTePUCTHKM MicLs po3MilueHHs depss 3anexni mix coboto.

3Bijcy 0bnacTi BU3HaYeHHs

Dx=1[1,2,3,4,5,6,7, 8];

Dy=1[1,2,3,4,5,6,7,8];

Du=[-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7];

Dv=12,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16].

3anaya nowyky posmilieHns $ep3is 3B0AUTLCS 10 BUGOPY BocbMu 4eTBipok X, Y, H, V, 110
BXOASATH Y BIANOBi(HI 00JaCTI BUZHAUCHHS, TaK, 06 KOJACH 3 EJIEMEHTIB He oOUpaBcs ABIYi 3
OJIHOT 06J1aCTi BU3HAYEHHSA,

BukopucTaHHsA eBpUCTUUHUX (DYHKLiN

Hexait B 110 Bustauena MHOXuHa espucTuaunx Gyuxuiii H = {h h,,....h, }. Toxi mogens
KepyBaHHS TOLWYKY PO3B’A3KY B Takill cMcTeMi 3anexxuTh Bix cranis 1O Ta eBpHCTHUHMX

¢yHkuii. Tobro,
E(t+1)=i(E.H).
Hexaii E(z) — KIHLIEBUH CTaH.

EBpucTuuHy oLiHKY Onu3bKOCTI BMOpaHOro cramy E(z) 1 KiHUEBOrO E(z) 33J1aMO
€BPUCTHYHOIO (PYHKILIE h~(E (I)E(Z)) IIpu rakiit Mipi 6aM3bKOCTI pesieBaAHTHHIH Oneparop
BUOMpaeTbes Tak, 106 olliHka iI(E (t + 1),E(z)) Oyna naiimeninoo. Cepell MOMJIMBUX
OLIHOK /1 icHye Taka ouiHka /' (b ) E(z))> MpH Kii JOBXHMHA BUBEJCHHS 3 E(i) Jils) E(z)

Oyae MiHIManbHO. Y Teopii ONTHMaNBLHOTO kepyBaHHs BOHA Mae Ha3By (yHkUiT Bemivana i
BU3HAYAECThCSA 3 HACTYIMHHUX CIIiBBIAHOUIEHD:

1+ mink (E(t+1), E(2)), siwo E(f+1)# E(2),

0, axwyo E(t +1)= E(z2), ; (2.32)
0o, axwo E(z) nedocsocne 3 E(i).

b (E(i), E(z)) =

®yukuis bennMaHa BU3HAuae He TIILKM HAMKOPOTIIY NOBXKWHY BHBEIEHHA, ane i
HaHONTUMANIbHIIWIA LUTAX BUBEICHHS.

3HaiiTy i 3anam’sarartu TOYHUN po3B’ 30K (2.32) AMs CKIIAAHUX CHCTEM € HEMOXKITHBHM. e,
SAK Y I1axax, y IPUHLMIIL ICHY€ ONTUMAJlbHA CTpaTeris, 1ka Bu3HayacThes PyHkuicto bennmana,
ajie Hi caMy (YHKLIIO, Hi CTPATErilo peasbHO OOUMCIUTH HEMOXUIUBO.
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Sk yacTKOBME BUMNAIOK, eBPUCTHYHY (QYHKIUIIO [T BU3HAYCHHS BHOPaHOTO CTaHy MOXKHA
BU3HAUUTH y BUIJISAI CYMU ABOX ciiazioBux. llepina 3 HMX — OLHKa ONTHMaILHOTO HUIAXY

3 nouarkosoro crany 110 £(0) y subpanuit cran E(i) A (£(0),£(7)). Mpyra — ouinka
y (0) y Bup (@) 5 (EQ)EG)) My

ONTHUMAILHOrO UWIAXY i3 BUOPAHOrO CTaHy B KIHLEBHH A, (E(z)b(z)) DyHkLio g
BU3HAYUMO Y BHITISIAL

q(E.H)=E(i)= ar%l(rll;in (4 (EO).E())+m (EG).E(F))) (2.33)

Bubpanum crac Takyi crau, Ans sikoro 3Ha4eHHs GyHKLIT A, (E (0), E (]))i h, (E (j),E(z))
€ MiHIMaIbHUM. Y TaKOMY BHUIA/IKY, MH OTPUMAEMO ajiropuTM A* |

Meronu nowmyky y rpadax, B30Kpema, Yy JEPEBOBHIHHUX CTPYKTYpaxX, LIMPOKO
BUKOPUCTOBYHITHCS SK Y AOCIPKCHHI Oflepallii, Tak i B8 ro0y/I0Bi IHTENeKTYaIbHUX CHCTEM.
[Towryx y rpacdax miisi po3B’si3aHHs 3a/1a4, K HPABUIIO, HEMOXUIUBUE O¢3 BUpiLIeHHS TpobieMu
KOMOIHATOPHOT CKJIAJIHOCTI, sIka BUHUKAE Yepes BUIKUH picT abrepHarus.

OnuH 3 ULISXIB - e BUKOPUCTAHHS EBPUCTUUHOT iH(oOpMaLT Npo 3ajady — OfepKaHHs
CBPUCTHUHMX OIIHOK JIUIsl BEPLIMH NPOCTOPY CTaHiB.

2.5.1. Onuc A-anroputmy sik eBpUCTUYHOIO NOLWYKY

Po3B’ 130K AOBUIBHOT 383241 PO3IIISAETHCA LK NOYK HUISIXY Y rpadi Bij AesKoT pikcoBaHOT
BEPUIMHU (110YATKOBOIO CTaHy) JIO OAHIET 3 BEPIIHH, SKI HAJKATH JO paHiuie BUOpaHol
TTIAMHOMKHHM -~ MHOYKMHY 1oYaTkoBUX cranig. Llelt rpady, 110 xapakrepusyc npocrip craHis,
MICTHTD 11E MHOMXHHY ONEPATOPIB, K1 JO3BOSSIOTE MOPOPKYBATH HOBI CTAHU 13 3a/lAHUX.

3acTocyBantsl JIO3BOJICHOIO OIIEpaTOpa A0 ACIAKOI0 CTaHy («0arbKIBCbKOIO») 1104acThest Y
BUIYISUL JIYT'H, CKEPOBAHOT Bl 0aTbKIBCHKOIO CTaHy JIO BEPUIMHH-HAINA/IKA, KA HAZUBAETHLCS
«ovipHiM» cradom. Koxuil jys3i npusHavaerses jeska Bapricrs ¢ (n,n'), rojana Jojiardiv
yuciioM. Mera nouryky rosisirae y no0yoBsl Uity MDK 1104aTKOBUM CTAHOM Ta OJHUM 3
KIHUCBUX CTAHIB 3 MIHIMAIBHOIO BapTICTIO, HPHYOMY BAPTICTL LISAXY PO3PAXOBYETHCS SIK
CyMa BapTocTel Jyr, U0 BXOJHTh y HbOro. MeToioioris HomyKy Honsrae y 1nociijloBHoMy
CTYCKAHHI 110 JIEPERY BIJI TTOHATKOBOTO CTAHY JIOTH, TIOKW HE OY/IC JIOCATHY THH /IS K I KiHIIEBHI
CTaH. SIKWO MPOBECTH MOPIBHSIHHA 3 MOUIYKOM Y ILUPHHY, TO MOKHA [TOMITUTH, WO TOLIYK
y ranbuny obupae Toro kauauaara, MOoMHa AKOro HalMMCeHIIA, a MouyK 3a JIONoMorow A-
aAJropUTMy JUIs KOKHOTO KaH/IMaTa BU3HAYae OLIHKY, 1 00MpaeThes KaHnaar 3 Hankpatorwo
ouiHkoto. I'pad, 110 BIANOBIIAE 3aJaHOMY eTally [OUIYKY, HA3UBaeTbes rpad)oM MOLIyKY.
Kosm e Bjraerhes JOCArHYTH KIHLEBOTO cTaHy y rpadi 1olyky, BUHHKae 3aada BUOOpY
JAESKOTO Cramy, J10 SKoro Oyjie 3acTOCOBYBATHCH OTEPATOP 3 METOIO [IOPOIYKSHHS! HOBUX CTAHIB
(«poskpurTsy crauis). 1leh BuOip kepyerbes oUiHIOBAILHOKW (PYHKLIECIO, IKA KOKHOMY 37(ar-
HOMY 10 BIJKPHTTS CTAHY 11 CTABMTH Y BIANOBIAHICTD foaarHe unciio f(n), sKe BU3HAYAETHLCS
Y BHITISIU CYMM:

f(n) = g(n) -+ h(n). (2.34)

DyHKOIS g XApaKTCPU3Ye BAPTICTL HANKOPOTIIONO LNIAXY MDK [IOUATKOBUM CTAHOM Ta
CTaHOM 11, BI/IOMY Ha IOTOYHOMY €Tari BUKOHAHHS aJiropuTmy, a ¢pyHKuUis h - BapTicTs, ska
3aNEKUTH BIJL CTAHY N; 11 3a3BMYall IHTEPIIPETYIOTH AK OLIHKY MIHIMAJIBHOT BAPTOCT] LLISXY

MIK CTAHOM IT 1 IKUMOCH 13 KIHIEBUX cTaHiB. CTaH Juisl MoJ@JibIHoro BIAKPHTTS BUOUPAETHCS
3 UMCNA THX, ¥ SIKHX OLIIHIOBAILHA (DY HKUISI € MIHIMAJILHOKO.
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2.5.2. Onuc A*-anroputmy

ANropuTM MOIIYKY Ha3BEMO IOIMYCTHUMHM, SIKIO BiH 3aBXIM 3HAXOAUTb ONTHMAIbHUH
PO3B’SA30K.

SAkio rpad NouyKy CKiHUeHUH, a EBPUCTHYHIH wieH h(n) € HIKHBOIO OLIHKOIO MIHIMAJIbHOT
BAPTOCTI LUISAXY Mi2K CTAHOM 11 i IKUMOCB i3 KiHLeBUX cTaHiB (h*(n)), TO Ma€ Micue 3aCTOCYBaH-
Hsl JITOPUTMY NOILYKY THITY A* 1 Toji 3a0e3redyeThesl BUKOHAHHS HACTYTTHHUX YMOB!
¢ BUKOHYETHCA 3YMUHKA NIPOrpaMH, 1O pealizye Lel anropuTMm,;
¢ Taka 3ynuHKa A03B0Jste ab0 3HaWTH JAeIKUH LUISLX 10 KIHUEBOTO CTaHy (SKINO TaKHH LIsX

icnye), abo MmigTBepIuTH PaKTH BIICYTHOCTI LLISAXY;
¢ KOJIM LUUISX 10 KIHLIEBOrO CTaHy 3HaWeHHH, TO BiH Ma€ MiHIMabHY BapTICTb.

VY 3aranbHOMY BHIAJKY — AKUIO He 3a0e3IeuyeTses HasiBHICTb Takol HMXKHBOT oLinku h(n),
ajroput™ mac i A (a He A*) | BAKOHYIOTbCA TifIbKM BllacTUBOCTI | Ta 2.

3a3HauuMo, 110

h(n)<h*(n).

Shkgo h(n) = 0 i ¢ (n, n°) = 1 fast BCIX Ayr APOCTOPY CTaHIB, TO MH OTPUMYEMO NOLIYK Y

LIUPHHY.

2.5.3. MeToaonorist po3B’A3yBaHHA rpyU y BiCIMKK

SIK npUMKIIa) BUKOPUCTAHHS €BPUCTHYHUX (YHKUIH PO3MISIHEMO BiOMY Ipy Y BICIMKH.
Heo6xXiaqHo 3 AEAKOro novYarkoBOro CraHy NepeBeCTU Ipy B KIHLEBHMH CTaH (AK NPUKIAL JIMB.
puc. 2.4).
I. Bepumna npocropy crasis — aestka Kondirypauis 3 Gilnok Ha rpajibHii 10101, HANPHKIIAL,

CITUCOK IOTOYHOTO MOJIOXKEHHS illoK.

2. KoxkHe po3MillleHHS! BU3HAYAETLCS! TAPOI0 KOOPAUHAT (X, Y).
EneMeHTH CIMCKY pO3TalllOBaHI y TAKOMY fIOPSIXKY: MOTOYHE PO3MILIEHHS TOPOKHBOT
KJITMHKH, NOTO4HE po3MilieHHs Biuky 1, NoToyHe po3milleHHs Qiliku 2 i T. 4.

4. Jlowxuna ycix gyr — 1.
Espucrruna Gynkuis h BU3HavaeThes K KUIbKICTh (PILLOK HE HA CBOEMY MICEI.

6. DYyHKUid g BU3HAYAETHCA SK JOBKHMHA LISAXY BUI MOTOYHOT BEPLIMHHU A0 MOYATKOBOT

BEPUIMHH.

[ espucTuuna dyHkuis j06pe Mpalioe y TOMY PO3yMiHHI, 10 €(EKTHBHO CKepoBye
MOWIYK A0 KiHUEBOT MeTH. Y GUIBIIOCTI BUNAAKIB, SKILO MoyaTkoBa komOiHaLis iiiok mae
pO3B’ 530K, KiHLleBa KOMOiHALS 3HAXOAWTBCS 3 MIHIMAILHOIO KiNbKICTIO MoBepHeHb. [1poTe
BBEJEHA €BPUCTHYHA (YHKUIN He € AOMyCTHMOIO, TOOTO HEMa rapaHTii, Lo KOpOTLIWH
LLIAX 3HANETHLCS WBKMAIIe, HbK Aoswuil. Cnpasa y Tomy, 1o Ans GyHKuUii /2 ymosa i < h*
BUKOHYETBCH HE [T BCIX BEPUIMH [TPOCTOPY CTaHIB.

Ha puc. 2.4 naBejieHo NpUKIIajl MPOCTOPY CTAHIB I'PU Yy BiCiMKy. 3i1iBa Oisi KOXKHOIO CTaHy
HaBeAEHO 3HaYeHHs (GYHKUIT f, Haj HEeSKUMH CTAHAMH 3a3HAYEHO MOPSJIOK iX TMPOXO/KCHHS
BiZINOBIAHO 10 BUILEHABEAEHOTO aroputmy. Tak 3HaueHHs GyHKUIT f /18 NO4aTKOBOIO CTaHy
piBne 6, ockinbkn g=0, a £=6 (He Ha cBoemy micui 1, 2, 4, 5, 6, 8). 3 nouarkoBoro craHy
MOSKJIMBI 3 XOAH, 0OMpacThcs cepenHiii, 60 s HLOro 3HaveHHs f Haiimeniue. | Tak nani.
KiHuesuii cran mu aocaraemo 3a 10 xojie (He paxylouW XOjiB MOBEPHEHHS Yy MONEPe/iHi
cranu). ToGto 3pobiieHo 3 3aiisi xouu (ix Homepu 3, 4, 5).
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Puc. 2.4. lNpuknad npocmopy cmadis 01151 2pu y 8iciMKy

3anntaHHsa ans NOBTOPEHHA Ta KOHTPONK 3HaHb

1. Sk BU3HAUAETHCS CTAH IHTEJICKTYATLHOT CHCTEMM?

2.V yomy mongrae npoueaypa po3B’s3yBaHHs 3ajiadi IHTENEKTyalbHO0 cuctemoro? Jlaru
IIKPOKUH Ta CXEMATUUHHIH 3MICT.

3. JIxi anroputmH Bifomi a1t MoaudiKaiii MHOKHH 3HaHBL Ta META3HAHB?

4. Sk Bu3navacTbesl MaremaTnuHa GopMaibHa MOJIENb IHTENEKTYallbHOT cucTeMU?
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10.
11.

12

L.

24

25
26
27
28
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SIK BU3HAYAETHCA CTPYKTYPHA MOJICIb IHTEIEKTYalbHOT CHCTeMH?

. SIki etany PyHKUIOHYBAHHS IHTEISKTYATLHOT CUCTEMH?

Slka ocHoBHA 3aa4a pyHKUIOHYBaHHY IHTENEKTYAJILHOT CHCTEMU?

. SIki e eTamu npouecy BUOGOpPY pesieBaHTHOIO oneparopa?

SIknii MexaHI3M Ha3UBaKOTb IHTEPIPETATOPOM?
Jlaiire o3HaYeHHS MOJISII KepyBaHHS MPOLECOM MOLYKY PO3B’ A3KY.
Sk surnsae uuki poboTH ixTeprperaropa?
SIki naknanaroTbes 0OMEKeHHs Ha (YHKIIOHYBAHHS IHTEJIEKTYabHOT CUCTEMH?
. Slkuil cTaH iHTENIEKTYalbHOT CHCTEMH HAa3UBAETbLCS OE3BUXIIHHM?
SIknii cTaH IHTENEKTYATLHOT CUCTEMH HA3UBAETHCS 3aUMKIIEHUM?
Slkuii MOMeHT (hYHKUIOHYBAHHS IHTEEKTYAILHOT CHCTEMH Ha3UBAETHCS 3aLMKIICHHAM?
Y yomy nossarae Mera QyHKIIOHYBaHHS IHTEIEKTYalbHOT CUCTEMU?
. CdopmyiiTe kpuTepii 3aR0BUTBHOCTI PO3B’SA3KY.
. JI5ist 4OrO BBOJIMTLCS YMOBA HA BUTPATH PECYpPCiB IHTENEKTYAILHOIO CHCTEMOIO?

Sk Buryspac Mojens GyHKIIOHYBAHHS 1HTENEeKTyallbHOT CHCTEMU?

. Ska [’l()CJIillOBHiC’[‘b Ol1€p’c’fl‘0piB Ha3zHUBACTLCH JIAHLIFOKKOM Bl/lBCﬂGHHﬂ?

Slka B3aEMO3AICHKHICTE MK €TaliaMy UMKJLY IHTepnperaropa’

Slki meToau nosHoro nepedopy Bu 3Haere?

Slka Moje)ib KepyBaHHS TMPOLECOM TOUIYKY PO3B’A3KY HA3HMBACTLCS TIOUIYKOM Y
rbuny?
. Slka MoOJie b KepyBaHHS IPOLIECOM [OWYKY PO3B’S3KY HA3UBAETLCA MOLIYKOM Y
HIUPUHY?
. HaseniTsh npuknaam eBpUCTHUHUX PYHKLIH.
. Slka dyHkutin HazuBaeTbes pyHkuieto berummana?
. llo rake A-anropurm?

. o rake A*-anroputm?

3aBaaHHA Onsi CaMOCTIMHOIO po3B’A3yBaHHSA

3aja4a ,,8 Gep3i”: NnOTPIGHO TaK PO3MICTUTH BiciM (ep3iB Ha WAXOBIH AoUIL, 1106 KojeH
3 HUX HE 3HAXOAMBCA NiJi yAapoM iHworo. J{ns npeacraBiieHHs CUTyanii Ha 1HaxoBiA oL
MOXKHA BMKOPUCTATH MacuB GirTis posmipom 8*8, ne KoxHMIH eNeMeHT BianoBilae oiHii
KJHTHHUI JIOWKH. STKHIO 110JIe 3HAXOUTBCS MiJ1 YIapOM, BiINIOBIIHOMY €NEMEHTY MacHBY
MPUCBOKOEMO 3HaveHHs 1, inwakie — 0. OnHak icHye Kpalle MpeACTaBJIeHHs, B AKOMY
BUKOPUCTOBYETHCS TIILKH OIIMH BEKTOP JOBKHHOW 8 eneMeHTiB. BUKOPUCTAHHS Takoro
NIPECTABJIEHHS CYTTEBO 3MEHIIYE PO3MIPHICTb, @ BILMOBIJHO i CKIAAHICTh 3aaa4l. Ske ue
ApPEACTABIEHHA?

Sk BH posymieTe TepMmiH ,,npoctip mowyky”? o npexcraense coboro npoctip nouryky y
rpi B waxu?

Po3aain 2. Mogeni Ta MeToamn hyHKUIOHYBaHHS IHTENEKTYanbHUX CUCTEM

[ToGymy¥iTe npocTip nouyKy po3B’s3Ky /s Takol 3aaui: 3 J1iBoro Oepery piku Ha rpaBui
Aigycto Tpeba riepese3Tyt YOBHOM BOBKA, KO3Y i Karycty. Y UOBEH BiH MOKE B3STH JIHLIE
mock ogHe. HeoOXigHo 3HaMTH [UAX 3 MOYATKOBOIO CTaHy B KIHHEBHH, AKII0 BiIOMO 1O
BOBK 3’iCTh KO3y, @ K032 KarycTy SKIIO iX 3aIMIIHTH CAMHUX.

. Hanuwite nporpamy Ha Oyab-skiii MOBI NpOrpaMyBaHHs, siKa peaizye rpy y BiCiMKu Ta

nonepesHIo 3agavy.

[Mobyny¥Te Monesb NpeaMeTHOT 0671acTi JiarHOCTYBaHHS 3aXBOPIOBAHb.
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NOOAHHA 3HAHb TA MOOEIJI
MIPKYBAHb

¢ Moyesni noaHHs 3HaHb
¢ CemaHTHYHI Mepexi
¢ Mogneni MipKyBaHb

HagefieHo Mozelti NMOfaHHsA 3HaHb, JeTallbHillle PO3IISHYTO NPOAYKLIHHY MOAEb Ta ce-
MaHTH4HiI Mepexi. OnUcaHo JAeyKTUBHY Ta IHAYKTHBHY MOJIeNTi MIPKYBaHb.

3.1. Mogeni nogaHHA 3HaHb

Moyiesib MOaHHS 3HAHD — 11€ MHOMKHMHA CHHTAKCHUHMX Ta CeMAHTHUYHHUX ITOIO/DKEHOCTEH,
1o pobUTL MOKJIMBUM onucanbs npeamery. Ilin «npeamerom» TyT posymierbes cran 110,
TOOTO 06°€KTIB NEBHOT 001aCTi, IX BIACTHBOCTEH, BIIHOUIEHD, SIKi ICHYIOTH MiXK 00 €KTaMH B
nesiknit hikcoBaHU MOMEHT vacy.

Po3pi3HsoTh ABa THITM MOZEIEH TMOJAHHS 3HAHD: NeKIapaTHBHI (3HATH, 1O NojaBaTH) i
npoueaypHi (3xary, sik nogasaru) [170]. Koxna 3 uux jBox Mojesne#t mae CBOI MmepeBaru Ta
HEJI0JTIKH.

IlpoueaypHa Mozeb NOJaHHs 6a3y€eThes HA TOMY, 1O iHTEIEKTyanbHa JIAIbHICTb Po3-
rsipaetbes sk 3Hanns 110, sknanene y nporpamu. ToOTO 3HaHHA NPO Te, IK MOYKHA BUKOPH-
crary Ti 9u iHwi cytHocti T10.

JlexnaparuBHa MojIeNb Ga3yeThesl HA TOMY, L0 3HAHHS CY THOCTEH He Mae ITMOOKHX 3B”A3KIB
i3 npoleaypamu, WO BUKOPUCTOBYIOTHCS JUIs OMPALIOBAHHA LMX cyTHOcTed. Moaudikauis
3HAHb 34iHCHIOETLCS MPOCTHUM A0AaBaHHAM ab0 BUIANCHHSIM TBEPIDKEHDb Npo cyTHocTi 0.

BakiuBuM A8 MOJETIOBAHHS IHTENEKTYalILHHX CHCTEM € MUTaHHS, YUM BiPI3HAIOTLCS
3uaHHA BiA Aanux. Y po6ori [147] Iocnenor BigsHayae YOTMPH O3HAKW LIO BIAPIHSIOTH
3HAHHS Bi/l JJaHHUX!

BHYTPILIHA IHTEPNIPETOBAHICTHL 3HAHD;

*

CTPYKTYPOBAHICTh 3HaHb;

*

3B'S3HICTH KOMIIOHEHTIB 3HAHb;

*

AKTUBHICTb 3HaHBb.
BHyTpiluHs iHTEpIpeTOBaHICT, 3HAHL 03HAYAE, LLIO JIFOAUHA, AKA BIIEPUIE 3ILUTOBXYETHCA I3
HOBMMHU 3HAHHSIMH, MOXKE TX 3pO3yMITH | 3aCBOITH.

CTpYyKTypOBaHICTh PO3MISAAIOTH AK BIACTHBICTb JEKOMMO3MUIT CKIaHKUX 00 €KTIB Ha
MpOCTilli Ta BCTAHOBJIGHHS 3B’13KIB Mi2K POCTUMU 00’ €KTaMH,

38’S3HICTh HPAKTHYHO HEMOXJIMBO 3HaliTH B 0azax JaHMX. 3HAHHS 3B°43aHi HE TUIbKHM Yy
CeHCI CTPYKTYpPH, BOHHM BiOOP&KAIOTH 3aKOHOMIPHOCTI 100 (BaKTiB, NpoLecis, NoaiH 1 npu-
YUHHO-HACIIIKOBI BITHOLIEGHHS MiZK HUMMU.
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AKTHBHICTb — HOBi 3HAHHS € MPOrPaMam, a AaHi nacHBHO 30epiraroTbes y nam’sTi Ma-
wnHK. Hanpyuxnas, cTUMY/IOM aKTMBHOCTI € HETOBHOTA 3HaHb, 110 3MYLIYE 10 HeoOxigHoCTI
X NTOTIOBHEHHS.

BiamiHHicTs MK JAHUMM Ta 3HAHHAMH MPUBCIH J0 MNOSBH creuiaibHUX GopMaizMiB y
BUITISLL MOJIENEH NTOJaHHS 3HAHD, HIO BiA0OpaXKaroTh BCi YOTUPH O3HAKK. Ha cboronHi Haimo-
LUMPEHIIIMMHE € TaKI Mojlesi nojlanys 3Haub [ 154]:
¢ CeMaHTUYHI MEPEXi;
cucremu Qpeimis;

JIOFIUHI Mopend;

MpOAYKUiHHI cHCTEMM;

* & & o

00'EKTHO-OPIEHTOBAHA MOAEITb.

Merou Noj@HHs 3HaHb JeTanbHo onucani B poborax [18], [154]. VY mpawiit pobori Mu
PO3IISHEMO JIHIIe MPOJYKIIAHI ITpasuiia Ta CeMaHTH4HI Mepexi sK Taki, 1o OyayTh Ham
MOTPIGHI U151 MOJA/IbLIOTO BUKJIAly Matepiaiy.

3.1.1. MpoaykuinHa cucrema NnoAaHHsA 3HaHb

3nauna KiIbKiCTh IHTEJIEKTYAIbHAX CUCTEM IPYHTYETHCS HA NOHATTI «dopmaipHa T11po-
Aykuiiina cucrema» [18]. Ilponyxuiiiia cuctema PS BH3HAYAECTHCH TAKUM YHHOM:

PS=(E, B, I),

ne E —6a3a jannx, axa MicTuth Gbkydi Aani; B —6aza3Hanb, sika MICTUTb MHOXHHY ITPOJLY KLLIH
(npasusa BUDISLY “yMOBA —> /i), HIIAMU CIIOBAMH L€ indopmallis Npo MOMUIMBI CIOCOOH
rieperBopents JaHux; | — inTepriperarop (Maumnna JIOTIYHOTO BUBE/IEHHS), LIIO peastizye npo-
LeC BUBECHHS: B LMK BUKOHYIOTHLCS TaKi /i BU3HAUAETHCS MHOXHHA Nap (MpaBui1o (b,),
Halip MOTOYHMX JAaHUX (El), Ha AKii 1eH MOLYNb (IPABHII0) 33/10BOJILHAETLCS ); LiEH MOLY/b
BUKOHYE BLIUTOBI/(HI /i HAll IAHUMH, THM CaMHM 3NIACHIOIOUU 3MIHW B 0a3i laHUX.

Ipouec iHrepnpeTanii 3a1a€Tbest AK NOLlIyK poss’asky B npoctopi crauis [0, mo Bu-
AHAUACTLCS BMicTOM 6asu panux. OCKinbkv He MOXHa r11oyiysarty Biapasy BCl LLUIIXM
PO3B’SI3yBAHHSA 3aj1a4i, To BUGIp CTaHy 3MIHCHIOETHCS BIJUMOBIAHO /10 JICAKHX €BPUCTHUHHX
dynxkuin [5].

Jo dakropis, sKi BU3HAYAIOThH NCpeBark NMpoayKUiHHUX Mojiesielt, Hanexarb [65]:
¢ 3HAYHA YACTMHA 3HAHL MOJKE OYTH 3anMcaHa y BUTIIALI IPORYKLUIH;
¢ cUCTEMM MPOAYKIUIN € MOAYJIbHUMH;

& cUCTEMM TIPOLYKUiH peanizyioTh Oyiab-sKi alropHTMH, To6TO BiOGpakaloTh Oyab-sike
pouenypHe 3HAHHS,

¢ MOMNJIMBICTH HApasesbHOr0 BUKOHAHHS NPO/YKILH.

Jlo dakTopis, AKi BU3HAYAIOTH HELONIKHN NpOAYKUIHHNX MOJIETIEN, HaIeKATh!

& CKIaJHICTb NEPEBiPKH IPOTHPIYYs CUCTEMH MPOY KL, IO 3MYUIYE NPH JOaBaHHI HOBHX

NPOLYKILii BUTpauary Garato uacy Ha nepesipky HECYIEPEUHOCTI HOBOT CHCTEMU,
¢ CKIAQHICTb MEPEBIPKM KOPEKTHOCTI pobOoTH CHCTEMM: SKILO O/HOMACHO AKTHUBIZYIOTHCS

Ging THCAY TPOAYKLLIH, TO MaO WAHCIB, 1O cucTema Oyae HopMalbHO (pyHKLIOHYBATH.

[poaykuiitium mojensm 6pakye popmanbHOT teopii. [Tpu 3ananni mogeni IOy sumsi
HAbOPY NPOAYKUIH He MOKHA OyTH BHEBHCHHM B il nosHoTI i cynepeunocri. [lepexin no an-
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lHTEenekTyansHi cucremu

POPUTMIYHOT CXEMH MAJlo L0 JIA€, OCKITbKM TPH bOMY BTPadacThCs roJOBHA Nepesara npo-
JYKLUHHUX CHCTEM ~ X MOAYJIBHICTB, 3 SIKOT BUILIMBAE CHHXPOHI3ALis | pO3IapaeNioBaHHs
BHKOHAHHA Oriepalliil y cucremi.

3.2. CemaHTUYHIi Mepexi

CemaHTHUHY MEPeY MOYKHA BU3HAUHTH SIK MHOXKHHY 06’ €KTIB, Ha AKIH 321aHO MAOKHHY
BiaHOWeHb. O6’ekTaMu MOy Th GyTH Ak onuHMuHi nani (ITetpo, aim Ne 5), Tax i kiiack naHux
(niTanpHuii anapar, Meb1i). AHATOrIYHO BiAHOLIEHHAMU MOKYTh GyTH SIK OJMHHYHI 3B A3KH
MDK 00’ eKkTamu (00°€KT X JIeTHT 10 00°eKTa Y), TaK i y3aranbHeHi (00’ ekT X pPYyXaeThbest 1o
06’ekra y).

Ilepesepenns pevensb 3 NMPUPOAHOT MOBH y CEMaHTHUHI MEPEXi € Ha CbOrOJHI OAHICIO 3
aKryajibHUX npodaem. OTpUMaHi Pe3y/IbTaTH B LLOMY HANPAMKY HAJIENKATb 10 CHHTAKCHYHO
I CeMaHTHYHO OOMEXEHHX pedeHb. 3aMiCTh MOHATTS «OIMHHILS MPUPOAHOT MOBH» GyeMO
HaJali BAKOPUCTOBYBATH MOHATTS «06 €kT» ab0 «IHIBICTHYHA 3MIHHAY .

CemanTruna mepeska, 00’€KTH i BIAHOLWIEHHS SKOI MAOThb IHIAMBIAYaJIbHUM xapakrep,
HA3UBAETHCSE MIKPOMEPEKEIO. AHANOTIMHO MAKPOMEPEKEIO HAZUBAETHLCS MEpEka, 06 €KTH |
BIIHOLIEHHS AKOT MAIOTh Y3arajbHCHUI xapaKrep.

Posrsinatorbes Takox amitani Mepesi, siki € komnosuuieio Mikpo- i Makpomepesx. Ilpn
BU3HAYEHHI onepauii BBAXKACTLCSH 3aIaHOI0 3arajibHa Ul BCIX oriepaniiii 6asa 3HaHb, ska
MOJAETBCS Y BUIIIS/II MAKPOMEPEXKI, IO HA3UBAETHCH GA30BOIO Makpomepeskelo. Yei ceman-
THYHI MEPEkKi, HaJl SIKKMH BHKOHYIOTHCS OTIEpaLlil, BBAXKAOTHLCS TAKHMH, IO HAJIEKATH J(O
GazoBoi maxpomepexi. TIOHSTTS HAJIGKHOCTI TYT BHKOPHUCTOBYETHCS B TEOPHTHYHO-MIIO-
KUHHOMY | JIOFTYHOMY NOHATTAX. Y nepliomy (GyHKILs HAJIEKHOCT] BU3HAUAeTbes 260 Yepes
NEPCHHMC/ICHHS eICMEHTIB Kilacy, a0 uepes BKasyBaHHs OOMEKEHOT IKOCTI (MPeankary), a B
ApyTOMY — 32 AOTIOMOI'OKO [PAaBMJ BuBeAeHHs. CeMaNTHUHA Mepeka € ICTHHHOIO, SIKILO BOHA
HAJIEKUTH 10 Ba30BOT MaKpoMepexi.

Ornepauii BU3HAYAIOTHCA TINLKA HAL MHOXKMHOIO ICTHHHUX CEMAHTUUHUX MEPEK.

[Tepeminnnii xapakrep 6a30BOT MiKpOMepEKi BEMMKOT CHCTEMH OGYMOBIIOE MOMIIMBICT
HEPEXOJLy paHillie iCTHHHOT MePEXi y KIIac HeMpaBMBHX, 1O TATHE 3a COGOI0 3MiHY oriepailiii,
SIKI 3TICHIOKOTBCS HAJl MEPEXKEIO.

Oniepauii HaJl CEMaHTHUHUMH MEPEKAMH 3PYUHO BUKOHYBATH, OTEPYIOUM 3 iX aHaJIiTHu-
HUMU BUITISIAMU.

Po3myistHEMO Taki HerycTi MHOXHHM:

X={X, X, ., X }; R={R,R,..,R }:

X=X, Xy ey X, }s

rZ{r],r2,...rq}; Z2={z,2,...,2};

Q=1{9,9, ..., q,}

JloMoBuMOCH no3HauaTH 06’€KTH i BIHOLIEHHS: MakpOMepeXKi BiIMOBIAHO eneMeHTaMK
mHoxkuH X, R; Mikpomepeki x, r i Gyap-sxoi mepesxi Z, Q. Toai Gy/ib-sKy ceMaHTHUHY MEPEKy
MOXKHA [TOJIATH K

1z,2, ..., z,...,z, ¥z, ¥z, .. Fz, ., Fz },
ne Fz. — mHoxnHa 00’ €KTiB, 3 sKUMM 06 €KT Z, OB’ A3aHUH BiAHOLIEHHAMH i3 Q.

[Tobynyemo ananitwunuii npukian posmisHyToi cemanTHuHoi mepexi: “Jlirak [JI-18

nepedyBae Ha cMy3i aeponopry “JIbBi” o 15 roguni”. ITo3Hauumo: z, — nirak; z, — JI-18;
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7, — cMyra; z, - aeportopt; z, — “JIbBiB”; z,— 15rox.; q, — 06’eKT X Mae iM’st y; ¢, — 06 ekt x
1epelyBae Ha 06’ eKTi y; q,— 06’€KT X € 4acTuHoto 06’eKTa y; q,— 00’€eKT X Mae yac y. Toa
MEPEXY 3alHIEMO:
{z.2,2,2,72;,2,Vz2,¥z, ¥z, ¥z, Fz,, Fz},
neFz ={q,z,,q,z, . q,2,}, Fz, ={J}, &~ cnmson nycroi MuOXkMHM; Kz, = {a.z,}; Fz,= {q,z}:
bz, = {J}; Fz = {OD}. ]
V 3aranbHOMY BUIVIS/I CEMAHTHYHY MEPEXKY MOXKHA posmiinary sk napy (Z, F), ne F —
BinoOpaxenus Z B 7, 3sakene BinHowmennsmu 13 Q. Liel ckopouenuit 3anuc ceManTH4HOT
Mepexi OyleMO BUKOPUCTOBYBATH fIpH BU3HAUEHHI Oriepauii Ha/l MEPEKaMK B 3arajJbHOMY
BUITI/L. . . )
ITepeiiieMo /10 BU3HAYEHHS OCHOBHMX €1€MEHTApPHUX ONepauii ceMioTHYHOT MOBH, BH-
KOPHMCTOBYKOUHM JUISI MO3HAYEHHS MIKPO- | MAKPOMEPEIK CHMBOJIM S i S 3 BIANOBIIHUMK TH/IEK~
camu. byjib-sKka Mepeka 103Ha4aeTbest CUMBOJIOM L 3 iHAEKCaMu.

3.2.1. OG’cgHaHHA Mepex
Hexaii sapani mepexi L, = (Z, F), L, = (Z,F), ... L = (7., F). Mepexa L = (Z, F) na-
3UBACTLCA 00’ €/IHaHHAM Mepex L, i =1, ninosnavaerses L= U L, akimo Z = Ulynzl 1 s
Vzel,Fz=U, “FIZ.POEI‘JIHHCMO JIBI MCPEXKI: L - “Ilerpo ige B wkomy Ne 57, L “Ilkona Ne5
po3TauioBaHa nopy 3 Gaceitnom”. Ilojamo Mepexi B ananitnauii Gopmi:
L o={z,z,2,Fz.Fz,Fz},
L,={z,2,2, Fzzz, Fz, lea}’
ae -z, — Ilerpo; z, — wkona; z, - N5 z, — Gacelin; q, —~ 06’ekr X e B 00°cKT y; (, — 00°eKT X
Mae im's y; q, - 00’ €KT X posTainosanui nopy 3 06’ekrom y;
| 7, = ) P, = {42
FIZ3 = {0} lez B {qzz_v q37‘4};
F.z = {J}; Fz,={D}.
3uaiisiemo 06’ cunanns mepex L, = L, W L, = (Z,, F).
Bijnosiano 1o dopmyiin 06’ eqHaHHs
2,=2, Vl,={z,z,2,2,}:Fz =Fz OFz ={qz,}
Fz,=Fz,UFz ={q7z,qz2};Fz, =Fz OUFz = {J};
Fz,=Fz, UFz ={J}.
Y pesynbrari 06’ eananns orpumanu mepexy L, - “Ilerpo ine B uikony Ne5, sixa posranio-
BaHa 1nopyu 3 daceiHom”.

3.2.2. MNMepeTuH mepex

Hexait sapauni mepexi L, =(Z, F ), L= (Z, F ), ... L =(Z , F).
Mepexa L= (Z, F) nazusactbes nepetniom mepex L, 1=1, n ta nosnauaersest L=, L,
AKWO Z =, 72 ia VzeZ, Fz =M Fz Skio 3actocysary onepauito nepeTuHy 3 mepe-
R 1 B . —f
Kamu L i L,, ki posmigaanuch B 1101epeaHboMy NPHKIa, To oTpumaemo mepexy L, ={z,,

2, Fz. Pz} nelt' z =Fz NFz=1{qz},Fz=Fz "nFz ={J}.

i mepexi Bianosinae Bupas: “lllkona Ne5”.

3.2.3. [lonoBHEHHA Mepexi

Hexaii sapani mepesxi L, = (Z, F)iL,=(Z, F), uo L, e niamepexero L, tobro Lol .
Mepexa L, = (Z.. F ) nazusaerses gonosHeHHsim mepexi L., no mepexi L, sikio L = L
L', e L' =(Z', Fr, L= (2, F ), i BHKOHAHI HACTYTHI YMOBH!
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2\ =7/7,;,Vzel! \F 2z F z;
| A— 14 ! — P . A s
VAR = YARCYARNY Vi 7', 7", c Z,, npuHoMy KoxkHU# 06’ ekt zeZ" MoB’a3aHuii npu-
HaliMH1 OJIHUM BIJIHOIUCHHAM 3 00’ €KTaMu 13 Z,vzel' ,Fz F z. sax L posmisnemo Bixe
HapejeHy Buine mepexy: “Jlitak 1J1-18 nepe6yBae Ha cmy3i aeponopry “JIbBis” o 15 romuui”.
Bixnosiaxo no BBetennx noswavens L, = {z , .. 2, ¥z, z ;. Hexait L, Oyze: “cmyra
aeponopry “JIbeis”, o610 L, = {z,,2,, 2., F,z,, F 7, F z } )
3uaiinemo L, — nonosuenns L, no Ll. Hexaii L, = L LVl
CrioyaTky BH3HAYUMO L'] = (Z’I, F’l). Bi}lnoniaﬂo JIO BKa3aHOro mpapuna
= = {,
Z/Z, /{ZQ, Zy 25} =2, 70, Z, )5
o f ’ . Y .
. Fz ={q 122 Gy 6} P R ’F]L(;“ 1}
3Haaemo
]__4,2 — (le’ F/z); Z!: = ZN] U ZI!2>
VAT I B 7 = | = . y funel (3 i "
ne 2" = Az}, 2" = {z,}, 0610 2!, = {z,2.}; F' z = ‘qux}, Fz={J};. Takum unHom,
— - i o
L? {LI’ZZ’ Z}’ 16’FIZI"FIL I 1 (’ 2 l’ }

10070 L: “JliTak IJT — 18 nepebysae na cmy3i o 15 ropuni”.

3.2.4. BknrovyeHHs (kopensuis) Mepex

Criouatky BBEIEMO MOHATTS CTPYKTYpPHO-EKBIBaseHTHUX mepesk. JIBi Mepeii (Z F) va-
BHBAKOTHECH CTPYKTYPHO-CKBIBAIEHTHUMM, SIKIIO BOHH BIAPI3HAIOTLCA OHA BiJ OAHOT TLILKM
repenosHayeHHamM ob’ekris ado BigHowens. Mepexa “Jlitak neruts y Kuis” crpykrypho-
ekBiBajieHTHa Mepeski: “Tlerpo ine 10 Ko™, OCKINbLKK OCTaHHS! Buxozm'rb : nepulo'l'3aMiHOIO
“nirax” na “Tlerpo”, “Kuip” na “wkoiy”, BijHoleHHs “netuth B“ Ha “ine 10”. [Tpu ubomy
30epiraeThes K KilbKicTh 06’ €KTiB, TaK i OpieHTaLis BiHOWEND Midk HUMU. Ane Mepeska: “Ha
MICTO HACYBAETLCA XMAPa” HE € CTPYKTYPHO-EKBIBANIEHTHOIO [IONEPEHIM MEPEekKaM, OCKiIbKH
BOHA BIAPI3HAETBCS BIJ HUX OpieHTalicto BiHowens. Jlami Bcloau, sSKILO He Oy/ie crieuiaibHo
00YMOBIIEHO, PO3ITIAJATHMEMO CTPYKTYPHO-EKBIBATIEHTHI MEPEKI.

[Nepeinemo /10 BU3HaUEHHs onepauii BKIIOUYEHHS MIKpoMepexki B MakpoMepesky. Criouarky
BU3HAUMMO L0 OMEPaltito AJIsl MPOCTHX Mepe>1<, AKI CKITQJIAlOThCs 3 IBOX 00 €KTIB 1 OAHOIO
BlaHOWICHHs Mk Humu. Hexait S = (X, X, F X, F X)), ne F X, = {R X} F X, ={J} e mak-
pomepexeto. Mikpomepexa s = (x,, X,, F Xv F x,), uel X {r x 0 Fx, = {@} HAa3UBAETHCS
BI/TIOUEHOIO B SO, AKINO X, € X,, X, € Xz, lel C FOX], F lngF”Xz.

Hanpuxnan, mepesxa: “llacaxmpebknit nirak 1J1-18 nerurs y micro-kypopr Coui”, ne X,
— nacaxupebkuii nitak IJI-18, x, — micro-kypopr Coui, r, — 06’ €KT X IETHTD B 00’ €KT Y, BKJIIO-
ueHa B OazoBy makpomepexxy: “JlitanbHuil arapar pyxaerbes 10 MeTH”, ae X, = arranbHuit
arnapar, X, — mera, R, — 06’exr X pyxaetbes 10 06°ekTy Y, OCKIJIbKM BUKOHAHI YMOBH BIJIIO-
YEHHS.

Chopmymoemo ripaBuio BkimoueHHs Oy/b-sK0oi Mikpomepexki B Makpomepexky. Mikpo-
MEpeka § Ha3UBACTBCSA BIIIIOYEHOIO B 6asoBy makpomepexy S, axuo Oyxb-sika migmepexa
MIKPOMEPEIKI, SIKA CKNAJAETHCA 3 JBOX 00’ €KTIB 1 O/IHOTO Bi/THOUIEHHS MiK HUMH, BK/IIOUEHA B
Makpomepexy. B pesysibrari BUKOHaHHS onepauii BIUTIOYEHHS BiIHOWEHHS, SKi ICHYIOTb MK
00’€eKTamMu MaKpOMepeki, MOXKYTb Gy TH NepeHeceH! 3 KOHKpeTH3allielo Ha 06 eKTH MikpoMe-
pesxi.

Posrnsinemo makpocuryauito: “Jlitanbhuii anapar pyxaetses 1o meru JlitanbHuit armapar
€ Janeko Bijg Metu’”.
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SIKIIO B KJ1aci JiTanbHUX anaparis € 00’ ekt “nacaxupebkuit aitak IJI - 187, y knaci metn
“micto KuiB”, y kiaci BigHowIeHb “e janexo” — “c Ha BIACTaHi MOHaj 500KkMm”, TO MiKpO-
curyauis: “Tlacaxupebkui stitak 1J1 - 18 nerurs y mMicto Kuis” — BKIIOYAETHCS B MAKPOCH-

tyauito. [Ipy upoMy i MOXKHA PO3LIMPUTH LIISXOM KOHKpETH3allii Ipyroro BIAHOWEHHS 10

mikpocuTyauil: “ITacaxupcbkuit sirak L1 - 18 setnts y micro KuiB i € Bin HbOTO Ha BincTaHi
nonag 500xkm™.

ITpaBuIio BKITIOYEHHS MIKpOMEpeXKi B MakpoMepesxxy 103Boiise chopmyimosary OibL 3a-
raabHe NPaBHIIO BKJIFOYSHHS MIKPOMEPEXK.

Mikpomepesxi s, S HA3MBAIOTLCS BKIIOYEHMMH O/IHA B OJIHY, AKILO KOXHA 3 HUX BKJTIONCHA
B DazoBy Mdeomepemy i Ha JBi Mikpomepexi repeHeceHi BiHoOWEHHs Makpomepexi. Tlpu
LHLOMY MOJNCIMBI TPH OCHOBHI THIW BKJIIOYEHHs: GepriocepeaHe, npaMe i 6€3 BCTaHOBJIEHHs!
BiJHOLIEHb.

Besnocepenne BKIOYEHHS Biji0YBAETHCS TOJ, KO BIAHOWIEHHS BCTAHOBIIOIOTHC Oe3ro-
cepeaHbo Mix 06’ ckramu Mikpomepesk. Hexaii € makpomepesxa: “JliranbHuii anapar pyxaerhes
10 MeTH” — | 1B Makpomepexi: “nitak’ i “micto Kuis”. O6uasi MiKpOCHTYaLlIT BKIIOYAIOTHCS
y MaKpoOMepesKy, OCKLIbKA “IHTaK” HaNeXUTH 10 Kiacy JiTaibHUX anaparis, a “micto Knis”
— 110 Kiacy MeTH. Flpy 1boMy MK HUMH BCTAHOBIIOETHCS OJIHE 3 BiJIHOLIIEHb, 1K€ BXOJMTh Y
KJ1aC BiAHOLIEHHS pyXy. SIKIIO Takkum Bysie "06’ €K X 1o JIETHTH 10 00’ ckTy Y™, TO Gyayerbes
Hacrynua mepexxa: “Jlirak nerurs y Knis”

IpsiMe BKIIIOUCHHS MIKpPOCUTYALUH BIOYBAeTLCS TOL, KONMM BOHM BKIIOHAIOTHCS Y (par-
MEHTH MaKpOCHTYaILiT, He OB sI3aHi OJMH 3 OJIHUM Oe3nocepeaniMK BiaHoweHHsMu. Posris-
HeMO Makpomepexy: “JliTanbHuii anapar pyXaeTbes 10 MeTH, sika € B FipChKil Micuesocti”,
B SIKil BKA3YIOTLCS HACTYIIHI BIAHOWEHHS: 00 €KT (JliTalbHMI anapar) pyxXaeTbes 10 00’ ekTy
(mMera); 00’ekT (MeTa) 3HaxonuThes € 06’ ekl (ripebka micuesicTs). Hexali mikpocutyanismu
OyayTs: “Jlitak 1JI — 187 i “Kapnarn”. OckilbKM MIiKpPOCHTYaLlT BKIIOYAIOTHCS B MAKPOCH-
Tyauilo, T0 Ha X 06 €KTH MOXKYTb IEPEHOCHUTUCH BiJIHOIIEHHS, Ki ICHYIOTh MDK BKJIIOYCHUMU
06°eKTaMH | IHIUMMH 00 €KTaMU MakpoMmepexi. Y HaloMmy BUMajAKy POJib 3B’A3HOT JIAHKH
Bigirpac 00 ekt “1im”. SKILO cepell eeMEHTIB ULOTO KIACY € 06’ exr “micro Ckojie”, To BU-
Hukae nacrynua mikpocuryauist: “Jlirak IJI - 18 neturs 10 micra Ckonte, ske € B Kapnarax™.
BoHa € pe3yJsiTaroM BKJIFOUEHHS 3alaHHX MIKPOMEpPEK.

BrnoueHHs mikpoMepek 6€3 BCTAHOBJIEHHS BIIHOUIEHb € YACTKOBMM BHIIA/IKOM PO3IIIsi-
HYTHX JIBOX BU/IB BKJIIOYeHHs. Llell BUMAZ0K MOXUIMBHH TOJI, KONKM MiKpOCHTYauil BKJIIOYa-
FOTBCS B HEMOB’ s13aH1 OJIUH 3 OAHUM (pparMeHTH MakpocuTyauii. Toai ropopsiTe 11po iCHyBaHHs
IyCTUX BiJIHOLIEHb MDK BKJIIOYEHHMH MIKPOCHTYaLliAMH.

3.2.5. TpaHcdopmMaLis Mepex

Onepauiis TpaHcdopMaLii CeMaAHTHYHIUX MEPEK 3a1a€ThCS 33 JOTIOMONOI0 MaKPOTIACTAHO-
BOK, SIKi HE 3MiHIOIOTH ICTHHHICTh MPUUMHO-HACIIAKOBHX | IHIINX BiJIHOIIEHE MK MOAIAMH,
1110 FIOJAIOTHCA CEMAHTUYHMMH MEPEKaMu. MakporiACTaHOBKAMH HA3UBAKOThLCS I1iICTAHOBKH
P:S->S,, niBa i npasa yacTuHa, K0T € MaKpOCHTYaLlisIMH, sIKi BXOAATH 10 CK1any 6a30BO1 Mak-
pocmyaun Po3msiHEMO MPaBUIIO 3aCTOCYBaHHS MiAACTaHOBKM P 10 MikpocuTyanii s,

Cdopmysioemo yMOBY 3acTocyBaHHst 1iacTanoBku. [lincranosxa P peakacThes 3acT0C0B-
HOIO JIO S, , AKWIO S, : 1) CTPYKTYpHO-CKBIBaJIeHTHA S, ; 2) s, BKaoveHa B S, . 3aCTOCYBaHHS
MiICTAHOBKM € B reHepauii Oy/ib-sKoi MiKpOKOHCTPYKLIT S CTPYKTYPHO-EKBIBAJICHTHOT Sj i
BKJIOYEHOT B Hel. TTpu npakrniuHOMy 3aCTOCYBaHHI L€l onepauii B peajibHUX 3a/a4ax 3a3Bu-
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4ai HaKIAA0ThCs OOMEKEHHS, HATIPUKIIAA, NO3BOJISIETHCS TEHEPYBATH TUILKH TaKi MIKpOCH-
Tyauii, 1Kl CKJIa1al0ThCs 3 HAABHUX HA Uil MOMEHT 00 eKTIB i Bi}lHOHIeHb MK HUMH.

Hexaii S, — “JlitanpHuii anapar repebysae na cMy3i aeponopry”, S, — “JlitanbHuit anapar
pyxaeTbcs 110 metu”, s — “Ilacaxxupebkuii nitak 1J1-18 nepebysae Ha cmysi Nel aeporiopry
“JlbBiB”. HlﬂCTaHOBKa SA)S 3aCTOCOBYETBHCA JIO S, , OCKUIBKH S CTPYKTYPHO-EKBiBaJIGHTHA
S, 1 BKJIIOYEHA B HEi. Pe3yJIbF>aTOM 3aCTOCYBAaHHA MOXe OyTy 6y1:u, -SIKa MIKpOCHTYallis s, € S,
10 CKJTajly SiKOT BXOAHUTD Oy/Ib-aKHi NiTak i Gyne-skuii 06 ekr 3 knacy merH. SIkwo ichye 06—
MEKeHHS BKA3aHOIO Xapakrepy, To HaiOinbin paanoto Oyae s;: “Tlacaxupcewkuit nitak 1J1-18
Jeruth y Kuis”.

3 MOHATTAM MaKpOIiJICTAHOBKH MOB’S3aHO (1€ O/IHE BAKIMBE MOHATTS TpachopMaLiHHOT
Makpomepesxki. Po3rnssHeMO MHOXUHY MaKpOMNiICTaHOBOK P = {P, P

Maxpomepexka S, = U, P, orpumana B pesynbrari FeOpelI/IKO—MH())KI/IHHOFO 00’ eanaHHs
MAaKpOIT/ICTAHOBOK, Ha3MBA€TbCS Tpacdopmauiiinoro. Tpancdopmaiiiny Makpomepesky
MOXKHA MOJATH FEOMETPUUHO Yy BUNISAI rpada, BEpIUMHAMM SKOIO € MaKpOMepexi, a jyru
BKA3yIOTb HANPAMOK Nepexoiy BiJ OAHIEl MakpoMepeski jio iHwol. Tpancdopmauiiina mak-
poMeperka BUKOPUCTOBYETHCS 3a3BHYaAl 1Sl OJiaHHs MAKPOPIBHS KepyBaHts. Bepiuvau me-
PEeXi B 1IbOMY BUIaKY BiIIOBIAIOTH MAKPOCTAHY KEPIBHOTO 06 €KTY, A 1YY — BCEMOMKIIMBUM
LJISXaM Nepexoay MK Makpocranamu. TpancdopmatiiiiHa Mmakpomepeka ¢ 4acTKOBUM BH-
[aAKOM MaKpOMepEeXi, a BIANOBIAHO, 110 BIAHOIIEHHIO /10 HeT 3IMILIAIOTHCH CHPABEIJIUBUMU
BCI TBEP/DKEHHS, HABEIEH! MpH po3msi oriepauiil. Beejgemo nonsTrs TpancgopManiiinoi
MIKpPOMEPEeXKi — MiKpoMepexi, sika BK/IoYaeTbes B Tpancdopmautiitny makpomepesxy. Tpatc-
(popmauiiui MikpoMepesKi BUKOPUCTOBYIOTLCS [JIS TOJIaHHS MIKpPOPIBHIB KkepyBanHs. Y 3a-
rajbHOMY BHIQ/IKY OJ\HOMY IEPEXO/ly B MAKPOMEpEXKi MOXKe BINOBIAATH JIAHUFOKOK Tepe-
XO/IB B MIKPOMEPEKI.

[Tpuiinsrrst pilieHs B OararopiBHeBHX i€papXi4HHUX CHCTEMAX BUKJIMKAE HEOOXi/HICTbH
posnisiiaru Garatopisesi TpaHcQopMauiiii cemanTuuHi Mepeski. Buuii piBHi Takux mepesx
BHKOPHCTOBYHOTHCS LISt 1I0JaHHs BULLMX PIBHIB KepPyBaHHs. Y CyYaCHUX CHCTEMAX YacTO PO3-
ISJIAI0TBCS. TPLOXPIBHEBI CUCTEMM, AKi CKNAJalOTBCs 3 METa-, Makpo- i MikpopisHis. Me-
TapiBeHs BIANOBIAAC, K MPABHIIO, KIIACy MPOGIEMHHX CCPEAOBHILL, MAKPOPIBEHb — MAKPOCTaHa
npodJIEMHOIO CepelioBUIa. Y TaKUX CUCTEMAax HeOOXiJAHO po3risaaTty Tpu THNU TpaHchop-
MaUiHKUX NIJICTAHOBOK — METa-, MaKpo- i MIKPOMiACTAHOBH, K| MOJAIOTL 3aKOHW KepyBaHHs
pi3HOro cTyneHi ckiaaHocti. Ha merapiBHi GopMymoloThes, sk npasuio, mobaneHi it
MoBE/IHKN 1POOIEMHOTrO cepe/IoBULLA, 3aranbHi s Kilacy kepiBHux o6 ekris. Lleii pisenn
3ajaerhes Hanepel. Mikpo- i MakpopiBHi GOPMYTIOIOTHCS KOKHUH pa3, KOJIM 3aAa€Thes HOBE
cepenosuue. Lle BisOyBaeThes B 1poLeci HABUAHHS 32 JIOTIOMOTOIO OfepaLlii y3araabHEHHS.

3.2.6. Y3aranbHeHHA Mepex

Il orepauis Bu3HayYaeTbCs Ha GAararboxX CTPYKTYPHO-CKBIBAJEHTHHUX MeEpekKax, sKi BXO-
AsTb B GazoBy makpomepexy S, . BeaxaeTbes, wo B S, € indopmauis npo :1) kracudikauio
00’€KTIiB i BiAHOLIEHD, SIKI BUKOPUCTOBYIOTBCS B y3arajibHEHWX Mepexax; 2) OUiHKY MOTykK-
HOCTI K1aciB 06 eKTiB, ki (hopmMylOTsCs B pesyibrari y3aranbHenss. OLiHKy MOXHa BUpa-
’KaTu abo KinbKicHO, abo skicHO: Hararo, Maiio, iyxe 6araro, Aekinbka i iH.

®parmeHT 6a30B0i MAaKpOMEpEkKi, CTPYKTYPHO-CKBIBAICHTHUH y3arajlbHEHUM Mepeskam,
BLIrpae posnk MeTH y3arajibHeHHs. Hexaii Takum Oyne

S= (X Xy oo Xy ooy XL FX L FX, o X FX Y

n
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PosrnsHeMo m y3arajlbHEHUX MEPEIK, CTp}/KTypHO-eKBiBaHCHTHI/IX Si TaKux, 110 BXOIATH

B S:
S, =X s Xy ooes Xppp o X
F X FX s s Fx., .. Fx };
2 —{XZP X:"” ’ X:’,n’
FZXZI ? 7Xln}’
Sm:{xml’ XmZ’ s X > mn

Fx »F X .. fmxm‘ o FoX

Mepexa S ={X, X, ..., X, ..., X, FX.EX, .., EX., .. ., EX } nasuBaerbcs pesybraToM
y3araJlbHCHHs MEPEX s, J l m, sikio 1) X = (a {x“, Xoyis o Xm.}) A€ a,~ OLIHKa I-| MHOXKHHU
o6’exris; 2) FEX = {F x,, F.x,, ... F X}, F

PosrisiHeMO 3MICTOBHHUI TIpHKIajL ysdeIbHeHHﬂ mepesx. Hexall poab wiboBoro ¢par-
Menty S Bigirpac Hacrynna makpomepexa: “Koxuuii geHt po60qor? THXKHSL YUHI BCTAIOTH

3paHKy, poGJIsTh 3aPSAKY, CHIIOTH, Ry Tb 10 3yIIMHKM TPAHCIIOPTY, [y Th B HAB4ANILHUK 3a-
knan”. SIK yszaraibHeHi BAGMPAEMO TPU MIKPOMEPEXKi, CTPYKTYPHO-CKBIBAJIEHTHI LNbOBIH |
TAKI, 11O BXOJSThH Y HEl.

“V roHeainok yuens |-ro kiacy [lerpo 1Banenko Berae 0 7 roJiMHi panky, poOuTh OfHY
BIIPABY PAHKOBOT 3aps/iKH, BMITMBAC CKJISHKY Yal0 3 KAHAIKOIO, BDKUTL 10 3yIIMHKH TPaMBAkO
Nob6, '1'11@ 10 wikos Ned, posraioBaHol HenoJastik Bia Horo aomy”.

- “Y Bigropok yuenb 2-ro knacy Isan [lerperko Berae o 7 rof. 10xs. panky, pobutk Tpu
Bl‘ldel/l PANKOBOT 3apsi/IKH, BUIIMBAE (i1KAHKY KaBH 3 TICTEUKOM, lae JI0 3yNMHKY Tposieiibyca
Nels, fne 10 wikonn Ne2, posranioBaHol Heroanik Bij oro nomy”.

s “Y cepeay yueun 3-ro kiacy Bacwib Kimmuyk Berae o 7roi. 30Xe. panky, podUTL 5
BIPAB PaHKOBOT 3apA/KM, BUIMBAC CKIIAHKY MOJIOKA 3 OGYJIOUKOIO, ile IIBMJIKO [0 3YIMHKHU
TaKci, e no mxosm Nel8, pozramosaHoi HEenoAANIK Bijl Horo Jlomy”.

Hexaii y 6a3i 3naun, € nactynna kiacudikauiitta indopmauis: Bei yuni 3 1-ro o 4-i knacu
€ YUHSIMH 1TOYATKOBOT 1IKOJH; Hac 0 7ro. 30XB. paHKy HANCKHUTD 0 PAHHLOIO PAHKY, (?ym-
SIKi FIMHACTUYHI BIIPaBH HAJIEKATH /10 PAHKOBOT 3aPAJKH; BCE, IO JIOANHA ICTh 3pAHKY, BUIHO-
CHTBCS 10 CHIZIAHKY; BCI TeXHIUHi 3ac00M NepeMilLiCHHs JIOAeH € TPaHCIIOPTOM; BCI LIKOMY,
pPO3TAIIOBaHi HEMOAAIIK BijL IOMY, € NOGAU3Y; HTH WBKAKO, BirTh — o3nauac nocniwary. He-
Xal TAKOXK ONUCAHMIA 3MICT OLIHOK: AesiKi, MPUHAHMHI, B OCHOBHOMY, MaHKe.

3acTocyBaBUK J10 S, S,, S, CHOPMYJILOBAHC BULUE NPABUIO Y3arabHEHHS, OTPUMAEMO
HACTYITHY y34arajibHeHy Mepexy (CrewniaibHo OMmyCcKacMo IPOMI3/KI aHaIITHYHI BUKNAIKH):
“IlpuHaiimMui B Mepuiil MOJOBUHI PoOOHOro THXHSA eAKi y4HI NOYATKOBOT LIKOJIH BCTAIOTD,
B OCHOBHOMY, paHO-BpaHLli, poOisiTh JieKiIbKa BIIPAB PAHKOBOT 3aps/IKH, Maibke CHLIAIOTD.
[Mocniwalors 10 3yNUHKW TPAHCIIOPTY Ta IAYyTh 10 HAHOIMX1OT Ko™,

Sk Gaunmo, 3Mimooun indopmallito B 6asi 3HaHb, M GyIEMO OTPMMYBATH iHIII y3arans-
Heri Mepesi. SIkuio B 6231 3HaHb BKA3aHO, WO JO PAHKY HAJIEKHUTH TIPOMIXKOK 4acy /10 6rof.
30xB, a MpomMixok Big 6roa. 30x8. 10 7roj. 30XB HANEKHTH 10 MI3HLOTO PAHKY, TO B y3arajib-
HEeHIH MepeKi 3°SBUTHCS: “BCTAIOTH MI3HO BpaHLi™.

3.2.7. KoHKkpeTusauisa mepex
L5 oriepaitist 3a CBOIM XapakTepom GJIM3bKa /10 ONepallii BKIIHOUEHHS MEPEIK Y NEPEHOCHOMY
sHaueHHi. B Tl OCHOBI JIEKUTL MEXAHI3M reHepallii MIKPO MEpPEX, CTPYKTYPHO-CKBIBAIEHTHHX
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bazoBili Makpomepexi (abo 1f (parmenTy) i TaKMX, WO BKIOYAOTHCH B Hel, Y OpocTilomMy
BHUIMAZKY TeHEPALis HoIsIAE y BHAUICHI eNeMeHTIB y Oararbox 00’eKTax i BiHOIIEHb Mak-
pomepesxi Ta noOy10Bi 3 HHX MikpoMepexi, CTPYKTYPHO-€KBIBAIEHTHOT MaKpOMepeXKi, 1o
BRIIOYACTLCS B Hel. AHANITHYHO US ONepallis BH3HAYACTBCA HACTYNMHUM uuHom. Hexaii
S, =X, Xy oor Xy oo X, FX,, FX.. ..., FX, ..., FX }-06a3oBa makpomepesxa. Mikpomepeska
s = {x, Xos ooos Xy ooy X, FX, Fx, ..., Fx, ..., Fx } nasuBaersbes pesysnabrarom KOHKpeTH3alif
Sy AKILO x€X, Fx ¢ FX,i=1,n.

Hpuknan HalinpocTimoi konkpeTusawii Mu Haseam npH po3rsiai onepawii TpaHchopmair.
Y CKIaZHILIOMY BUITAIKY KOHKDETH3aLis BifGyBacThCs WITHXOM BH3HAUEHHS OJIHUX 3HaYeHb
uepes IHLUi, IPH LbOMY BUKOPHUCTOBYETHCS tHopmauis i3 6a3u 3HaHD.

Hexail ponb 06’ ekry X, B S, Bigirpae “mirancuuii anapar”. Bei eneMenTy Lboro KJtacy
MOXCHA BU3HAMUTH Hepe3 KIHUEBY MHOXHHY 6a30BHX eeMEHTIB 1 BiIHOILEHb MK HuMu. Ha-
NPUKIAA, MOHATTA “JITaK” MOXKHA BU3HAYHTY SK: “Armocephuii niTannLuuii anapar, Baxuuit
34 NOBITPS, MAe B CBOEMY CKJIaJi KPMIA i CHIOBY YCTaHOBKY, sika CTBOPIOE TAry”. TTonsarrs
BEPTOJIT BU3HAYACTBCS K “ATMOCHEPHHUI JiTalbHHIH anapar BaXkuuh 3a roBiTPA, SKMH Mac B
CBOEMY CKJIA/l IMOBITPSIHUI FBUHT, 1O CTBOPIOE MAHOMHY Ciity i Tary”. AHaioriuHe Bu3Ha-
HEHHA MOYKHA JIaTH | IHILUM eJIeMEHTaM Kilacy X,

Ounak He BaXKKO N0GAYMTH, 110, AKLIO MU At NPOIOBKHUMO IPOLEC BUIHAYEHHS MIOHSI b,
SIKI BXO/IAITh JI0 CKJIA/ly BXKE BU3HAUCHHX, TO BPELITI-PEIIT OTPUMAEMO MOHSATTS, BU3HAUEHHS
3MICTY AIKMX He CKilajac iHTepecy s BUPILIEHHS NMOJaHWX 3a1a4. L{i noHsTTs HasuBaloTHCS
0a30BrMH. 3 IXHBLOIO JIOMIOMOTOIO | JESKOro KiHUEBOro Habopy Bi/(HOLIEHL MOMKHA BU3HAUHTH
HCCKIHYEHY MHOXHHY TOHSATh, SIKI BXOAATD B X.. Onepauis koHkpeTHsawii, 3acHOBaHa Ha Me-
XaHI3Mi BU3HAYEHHS [IOHATH, LIKPOKO 3aCTOCOBYETLCSA B MEXaHI3MAX L€y TBOPEHHS i 1O6Y-
AOBH MOBH ONHMCY NPOOIEMHOIO CepeoBHUILA.

Enemenraphi onepanii exars B ocHoBi Gitblu ckaaaHHX MexaHismip MOBH, 32 JIOTIOMOIOK0
SKNX BIOYBaeTbCs No0yj0Ba cepefoBHLLa METH, dopmyBanHs Mikpo- i Makpomonesieii npo-
OneMHoOro cepenosuiLa, noGyzosa Moseneii UiJIeCPSIMOBAHOT TOBEAIHKH B cepeoBuLlj i iH.

3.3. Mopeni MmipkyBaHb

3.3.1. leaykTnBHi Mmoaeni MipkyBaHb

Henykrupni mogeni MipkyBaHe Haulinedi Ha OTPUMAHHSI JIOTIYHO NPaBHIILHUX TBEPIKEHD 3
MHOXHHM akciom B = {b] ,b,,..,b, }, SIKi € IpaBUIILHO MoGy0BaHUMH GOPMYIaMH. Dopmyia
b' BuBOAMTLCA 3 dhopmyn b,,b,,...b,, skwo b’ € icrunnoro Toai i mie TO/1, KOJIM ICTUHHOIO
€ hopmyna b, Ab, A..Ab,_ . JloBenenHs dopmyn b’ 3 MHOXHHM axciom B = {b],bz,...,bn}
3BOANTLCA JIO AOBE/IEHHS. XHOHOCTI hopMyiu b, Ab, ALLA b, Ab". Meroan nosenenns, 6a-
30BaHI HA LUbOMY, HA3HBAIOTHCS METOAAMM 3anepedeHts. Haisinomiium CepPeNl HUX € METOR
pesomowiit [127]. leaykTusHi Monesti MipkyBaub peanizoani Y NPOAYKLiHHUX cHCTEMAX ro-
JAHHS 3HAHE.

3.3.2. IHayKkTUBHI Moaeni MipkyBaHb

[H1yKTHBHE BUBE/ICHHA 03BOMIAE OTPUMATH 3arafibHi 3aKOHOMIPHOCTI Ha OCHOBI eKCIIEpH-
MEHTAILHUX CMIOCTEPEKEHD. [HUIMMU C10BaMU, 3aCTOCOBYIOTECS MIPKYBAHHS Bill YaCTKOBOIO
Ao saranproro. Hporpamam aeMOHCTpyoThes npukiaan. CTaBuThes 3aaua ananizy uabopy
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BIACTHBOCTEH MUX NMPUKIA/LIB Ta iAeHTHdIKALIT BIANOBIAHUX KOHIICNITIB. 3ara}ana d)opma 3a-
Jlad, 110 po3B’A3YIOTHCS B TAKIH CUCTEMi HaBUAHHS, OTpHMaia Ha3By .iH,Z.IyKLU'l'. Orxe, IHAYK-
THBHA [1pOIpaMa HaBYaHHS — LI [IPOrpama, sika HABYAETHCS HAa OCHORBI y3arajibHEHHs! BJIACTH-
BOCTEH IMPUKIIAIB, WO TH HA/IAKOTHCS. .

OCKINIbKH 1HJLyKTUBHE BUBEJICHHS 3JHCHIOE BHUBEJIGHHS BiJl YaCTKOBOIQ /IO 3arajibHOroO,
TO (POpMai30BaHi IHAYKTHBHI METOAU BIIKPUBAIOTH MONCUIMBOCTI ABTOMATH30BAHOTO MOMOB-
HeHHs 6a3 3HaHb 13 eKCIEPUMEHTANLHUX JaHuX. SIKIO B iHTeNeKTyaibHIH cucTeMi peaiizo-
BaHa IMi/ICUCTEMA aBTOMAaTU30BAHOTO TONOBHEHHS 3HaHb, TO FOBOPATH, 110 IHTEIEKTyallbHA
cucTeMa MICTUTD IHAYKTHRHY koMrioHeHTy (1K).. .

[TiacucTeMu NOMOBHEHHS 3HAHD JIO3BONSIOTH B aBTOMATH30BAHOMY ab0 HaIliBABTOMATH30-
BAHOMY PEXKUMI BUJOOYBATH HOBI 3HAHHS. [/1es TAKOTO TiJXOAY, TPYHTYETHCS HA MPUHIKTIAX
IHIYKTHBHOTO y3arajibHEeHHs Y MallMHHOMY HABYAHHI.

Ak siaznavae Jxexcon [58]: «Hapuanus — BNACTUBICTh AIANTUBHOT CHCTEMH BOCKOHaJIO-
BaTH CBOIO MOBEAIHKY, HAKONHYYIOUH JIOCBI/l, HANPUKIIAJ, [IOCBI/I PO3B’ A3y BaHHS aHAOTTYHHX
3a/1a4». .

Benuka kinbKICTb crielianicris BBakae 3ajaqdy BUAOOYBaHHS 3HAHBL OAHICIO 3 FOﬂOBHPI.X
npodaem TexHosorii inTenexkryanbHux cucrem [ 1881, Tomy BUHMKIIM cHcTeMu aBTOMaTH3aUIT
Npolecy HepeAaBaHHs 3HaHb BiJL crietianicra 10 MauHu. Buaisiors 1Ba HatupsMu:

1) aBromaruzosaHe BHIOOYBaHHS 3HAHL (BHHHKIIO K PO3BUTOK CUCTEM JIIOMHO-MAUIUHHOTO
Juanory); '

2) MalvHHe HaBdanHs (1Aes NONsrae B ToMy, 10O MallMHA BUWIIACs BUPILIYBaTH 1podiemu
NPUOIN3HO TAK, SIK BYUTLCS JIKOIUWHA).
lcnyroTs Tpu BapianTy BUA0OYBAHHA 3HAHL, 1O JO3BOISIOTE OOIHTHCS 6€3 CITIJILHUX 3Y-

CHIIL JIHOJIMHU-EKCTIEPTA Ta IHXKEHEPa 31 3HAHb:

4 BUKOPUCTOBYBATH IHTEPaKTHBHI Nporpamu, ski 0 j100yBasid 3HaAHHS BIJl JIIOJIMHHU-EKCniepTa
y TIPOUEC JlIanory 3a TepMIHaJIOM;

¢ BUKOPHUCTOBYBATH {IPOIPAMH, WO MOXYTb HABYATHCI, UUTAKOUU TEKCTH, AHAJIOMIYHO [0
TOTO, SIK HABUAETHLCS JIIOJ(HHA Y NPOLISC] ONPALIOBAHHSA TEXHIUYHOT JiiTeparypu;

4 BUKOPHCTOBYBATH MPOTpamMu, Ki HABHAIOTHCS T KepiBHlflllTBOM JOMHH-BIHTENS; 07U
3 MIAXO/AIB MOJSArac B TOMY, IO BUUTENb HAJAE Nporpami HpUKIaau peajizaltii JIEAKOTO
KOHLIETITY, a 33/(aua porpaMH Mosisrae B TOMy, o0 OTpUMaTH 3 HASBHUX NPUKJIaLiB HaGIp
arpudyTiB | 3HA4eHb, 110 BU3HAYAIOTh LIEH KOHLIETT.

3anuTtaHHA ons NOBTOPEHHA Ta KOHTPOJ1KO 3HAaHb

1o Take Moaesib NOJaAHHS 3HAHB?

SKi ICHYIOTB THIIM MOJIeSIed T10/IaHHS 3HAHbL?
Slka BIAMIHHICTL MDK JIAHUMHM Ta 3HAHHAMU?
Slki Mojeni nopadus 3HaHs By 3Haere?
Hasenire o3HaueHHs npoayKUiHHOT CHETEMH.,

SIki nepesaru npojy KUiiHOT MOJIeNTi OaHHS 3HAHL?

=N N R W) -

SIKi HeloNKM NPoIy KUIHHOT MOZIeN NMOJIAHHS 3HAHL?
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8. Slka Mepexi HA3UBAIOTLCS CEMAHTHYHUMHU?

9. SIki icHyrOTb Omepauii Ha/| CeMaHTHUHUMHU MepexaMu?

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

]
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SIk 3a5a€ThCA AHATITHINA MOJETh CEeMaHTHYHHX MEPEXK?

SIk 3apaeThes onepatlis 06’ €IHAHHS CeMAHTHYHNAX MEPEK?

STk 3a7a€ThCS OMepallisl IEPETHHY COMAHTHIHHUX MepEx?

SIK 3a14€ThCS OMEpalLis TOMOBHEHHS CEMaHTHYHUX MEPEX?

Sk 3aaeThCs Onepanis BKIIHOYEHHs (KOPENSuil) CeMaHTUYHHX MEPEeX?
SIKi Mepeski Ha3MBAIOTHCS CTPYKTYPHO-EKBIBATIEHTHAMMU?

sk 3a/1a€TbCs onepauis TpancdopMaitil CeMaHTUIHHX MEPEK?

SIka ceMaHTHUHa Mepeska Ha3UBAETHCS TPAHCHOPMALIHHOIO?

Slk 3afaeThes olepallis y3arajlbHeHHs CEeMaHTUYHHUX MEPExk?

SIK 3312€ThCS ONepallis KOHKPETH3aLlil CeMaHTHYHUX MEPEK?

Slka MozIelTs MIpKYBaHb HA3UBACTHLCA JE/lyKTUBHOIO?

Slka MozeNb MipKyBaHb HA3UBAETHCS IHLY KTHBHONO?

IL{o TaKe iHayKTUBHE y3arajibHeHHS Y MALIMHHOMY HaBYaHHI?

Ski By 3HaeTe HaNpsiMKH f1epelaBalis 3HaHb Bi/I crieuianicra 4o MauivuHu?

SIki icHyIOTh BapianT¥ BUIOOYBaHHS 3HaHb, WO JAO3BOJSIOTH OOiTMCS 6€3 CriuibHUX
3yCHJIb JIKOIHHU-EKCIIEPTA Ta IHKEHEPa 31 3HAHDL?

3aBaaHHA AN CaMOCTIMHOIO po3B’A3yBaHHA

Topaiite po3pobiieHy MOAE/bL IPeAMETHOT 00IACTi AiarHOCTyBaHHs 3aXBOPIOBaHb (AMB.
nofepe;Hii pos/ij) 3a A0NOMOI0I0 NPOAYKHUIHHMX PaBUII Ta CEMaHTHUHOT Mepexi.
[TobyayBaT CEeMaHTHYHY Mepexy JUis Takoro pedenns: Mu xoowm Ha sgimepamypni
syempiui, 6 meampu, | GEUIMANUCH Y ROULYKAX GUHA, | UMY HA KAGY, i pywanu 6 manopu,
30upanuce 6 20Cmi, YMYNUIU KOHbSAK, GAAULMOBYSANU CYEHU, PEGHYBUWIU CAMUX cebe,
cnocmepieanu, SK iemsame y npipgy nawd idean. Poznucaru Muoxuuu Z, Q Ta Fz.

. SIkuit 3B’SI30K iCHYe MK OTepaTopamMu Ta TpaBWIaMH Yy TpoiyKuidwii cucremi. Hu

eKBiBaJICHTHI BOHU. U1 MOXKHA O[IHI BUPA3UTH B TEPMiHaX IHIIMX?

PO30iN 4

YCKNAOHEHE NOOJAHHA 3HAHDb
I3 BPAXYBAHHAM ®AKTOPY
HEBU3HAYEHOCTI

L4 MCTOMM 3a/IaHHS HEBM3HAYEHOCTEH B iHTeﬂCKTyaﬂbHHX cUcremMax

¢ He4viTkl MHOKUHH

¢ BuxopucranHs koedillieHTIB BMNEBHEHOCTI Ta Teopil UMOBIpHOCTI I MO/EIIOBAHHS

HEYITKOCTEN B iHTeﬂCK'I‘yaﬂle/lX cHUcTeMax

PozmisiHyTO criocobu 3aj1aHHs HeBU3HAYEHOCTEH B IHTEIEKTYyaIbHUX CUCTEMAX 34 JJONOMO-
FOIO HEHITKHX MHOXKHH, HEYITKOT HOriKM, HEITKUX BLIHOIIEHE, KOe(ILICHTIB BIEBHEHOCTI Ta

4.1. MeTtoam 3agaHHAA HEeBU3HAYEeHOCTEN B
IHTeneKTryanbHUX cucTemax

Oyina i3 pobiieM, 3 IKOKO CTHKAIOTBLCS EKCIIEPTH, TI0JSTae B TOMY, U0 Y pealibHOMY HKHTTI
HILO HE Mae aDCOIIOTHO BU3HAUCHOIO XAPAKTEPY, BUKIIOUAIOYH CMEPTh, XOUa | BOHA MOKE
HACTYIMTH HecnofiBaHo. MabyTb, HaHOLIbIL PA3IOUOID BIACTUBICTIO JIK/ICHKOIO IHTEIEKTY

€ 3/aTHICTL NPUIMATH NPABUIIBHI PILICHHS B 0OOCTAHOBILL HENOBHOT # HEYITKOT iHdopmauii.
Iobynosa Mogesnei HabNMXEHMX MIPKYBaHb JIKOJMHH | BHKOPUCTAHHA X Y KOMIT FOTEPHUX

cucTemax MaiOyTHIX MOKOJIHB € CbOTOHI OJIHICIO 3 HalBANUTMBILIIMX NpobsieM HayKH.

CyuacHi 0a3u JaHUX Ta 3HaHb MOXYTh MICTHTH 3HauHY KiflbKICTb HEBU3HAYEHOI iHpOp-
mailii. Takuit npolec € 3aKOHOMIPHUM, BPaXOBYIOUM JAMHAMIKY CBITY Ta LIBMJIKICTH HOTO po3-
BUTKY. TMM He MeHILe, HeviTKa UM HertoBHa iH(opMallist Tex NOBUHHI Oy TH HANEKHUM YHHOM
TIoJaHi Ta onpaubOBaHi, 0COOIHBO L€ CTOCYETHCS MPEAMETHHX 00IacTel 3 ABHO BUPAKEHOWO
JAMHAMiKOO po3BHTKY (cdepH, ki 0OTIKOBYIOTH (hakTop uacy — My3ei, kaproteku; chepH, sKi
TIPaLIOIOTh i3 HECTPYKTYPOBAaHUMH JaHUMH — Gipaxi npaui, couianbHi GoHau Towo; chepu,

AlSILHICTD IKMX MOB’S13aHa 3 PU3UKOM Y paszi HETOUHOT iHGOPMALIT - [IAHOBI BiALH, PUHKHY;

BUPOOHHUITBO Ta chepa nocayr).

Tomy pittenns npobieM y peaJbHOMY KUTTI roTpebye BpaxyBaHHs (hakropa HeBHU3HA-
yenocti. Jlns uporo Oynu 3anponoHOBaHi pi3Hi cxeMH, B SkuX dparMeHTapHa i HeHamifHa
inbopMalLlis BUKOPUCTOBYBAIACKH JU1l OTPUMAHHSA OLIHKM ICTUHKM [61]. Jlins onucy naHux Ta

poOOTH 3 HUMH B YMOBAaX HEBH3HAUEHOCTI Ta C1aOKOT CTPYKTYPOBAHOCTI BUKOPHCTOBYIOT:
¢ Teopiw HMOBIpHOCTEH;

4 HEeuITKy JIONiKY (HEWiTKi MHOXWHY, JIHIBICTHYHI 3MIHHI, IHTEPBAIbHI OLIHKKW, HEYITKI

qycsia, eMITIPUYHI OLIHKH).
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Anapar HediTkux (PO3MUTHX) MHOYKHH i HediTkol noriku noxas 10 POKIB 3 YCITIXOM 3acTo-
COBYETHCS JJIsl PIILICHHS 3aBiaHb, B IKUX BUXiHI maHi € HeHaAlMHUMH ¥ cnabko dopmatiso-
gaHUMU. CHILHI CTOPOHH TaKOTO MiIXOMLY:
¢ OITMC YMOB i METO/LY PillleHHs 3aBJaHHs MOBOIO, GJIM3bKOIO 10 MPUPOLIHOI;

& yHiBepcanbHicTh: BinoBiaHo 10 3Hamenntoi Teopemn FAT (Fuzzy Approximation Theo-
rem), posenerol b. Kocko (B. Kosko) B 1993 p., Oynp-sika MaTteMarHuHa CHCTEMa MOXKE
GyTH anpPOKCUMOBAHOIO CHCTEMOI0, 3aCHOBAHOIO HA HEYITKIH JOTIL;

¢ chexTuBHiCTh (NOB'A3aHA 3 YHIBEPCAIBHICTIO), IO MOSCHIOETHCS MHOKHHOK) TEOPEM,

AHAJIOTIYHUX TEOPEMAM T1pO MOBHOTY U1 WITYYHUX HEHPOHHUX MEPEeK. .

O7HUM i3 TUHOCIB IHTENIEKTYaNbHUX CHCTEM € CTBOPCHHS METOAIR, K] JI03BOJIAIOTE OYyTH
TOUHUMH 100 HETOUHOCTEH. Po3raHeMo Jiekijbka crocobiB po3yMis Mij Hac iCHYBaHHS
HEBUM3HAYCHOCTI, KOJIM JIaHi, SIKi BiAHOCATLCA /10 33/1a4i, 460 npasuila BUBEIAEHHA (MOXIIHBO
onne i npyre) He € Ha 100% HauiHHUMH. . .

JUisi HeiTKUX iHTENEKTYabHUX (CKCTIEPTHHX | KEPIBHKX) CHCTEM XapaKTEepHI H NEeBHI He-
JLOJTIKH:
¢ BUXijiHHMI HABIp HeuiTKKX NpaBuiI GOPMYTIOETHCS EKCIIEPTOM-JTIOAMHOIO H MOXKE BUABHUTHCA

HENOBHUM a00 CyNepeusIMBHM;
¢ Buj i napamerpu (BYHKUIH 3a0€XKHOCTI, 1O OMUCYIOTh BXiAHI H BUXIiJHI 3N.liHHi' CHUCTEMH,

BUOMPAIOTHCA CyD'€KTHBHO i MOXYTb HE TIOBHICTIO Bil0OpaXaTy peatbHy AACHICTb.

4.2. HediTKi MHOXUHMU

Teopist HEUITKMX MHOMHH — L€ €Tl Ha LISAXY /10 30JMKEHHs TOUHOCT KITACHYHOT Marema-
TUKM | BCRIIPOHUKHOT HETOUHOCT] HABKOIMLIHBLOTO CBiTY. PaHiue rnosisa KJ‘laCl/lllHO‘l'JlOl*lKE/l‘6yJIa
KpokoMm Briepea y 60pors0i 3 HEYITKICTIO, PO3IUIMBYACTICTIO NOJAHHS JIOJICHKUX 3HAHb. lene!:)
BUHHMKaEe HEOOXiAHICTL cTBOpEHHs Teopii, sika 6 103BosIIa GOpPMANLHO ONUCYBATH HECTPOTT,
HEYITKI MOHATTS, | JaBasa 6 MOMJIMBICTL 3pO3YyMITH NPOLEC MIPKYBaHb, 110 BAKOPUCTOBYIOTH
raxi nonsrrs. [IOMTOBXOM 110 HapoaykeHHs | Oy pXJIMBOro PO3BUTKY TAKOl TEOPI CTaja cTarts
amepukaHcbkoro maremaruka JI. A. 3ane, sika HazuBajlacs «Fuzzy Sets». OcHoOBHa ifes 321;[@
moJiAraia B TOMy, 10 CIOCi6 MUC/IEHHs, NPUTAMAHHHI JIO/IMHI, HE MOXe OyTH Ol‘l.l/lcaHl/ll/l B
paMKax TpaJMLIHHUX MaTeMaTHUHUX GOpManizMiB, SKHM MPUTAMAaHHA OJIHO3HAYHA iHTepnpe-
TaUis TOAl, 1K BAKOPUCTAHHS NPUPOIHKUX MOB fOITycKae GararosHauny intepuperaniio. Mera,
nocrasiieHa 3aje, — CTBOPUTH HOBY MaTeMaTHUHy JMCLMILIIHY, SKa OCHOBaHa He Ha Kiia-
cUuHiH Teopii MHOXHH, a Ha TeOPiT HEUITKUX MHOXHH; Ha OCHOBI i€l He4ITKOCTI nnobynysaru
HEUYITKi aHAJIOTH BCIX OCHOBHUX MATEMATHUHMX [OHSTH | CTBOPUTH (DOpManbHHUiA anapar uis
MOJIEJTFOBAHHS JIOICHKHX MiPKYBaHb i JIFOICbKUX NPHiiOMiB po3B’s3yBanHs 3aia4. Lleit niaxia
JIa€ CTPOTHIA MATEMATHYHUHA ONIMC B PEASILHOCTI PO3IIMBYACTUX TBEPIUKEHD, 103BOMISIOYH TUM
caMuM cripoBy MOIOaTH JIHIBICTHUHUI Gap’ep MiXK JIHOAMHOIO | MALIHHOIO.

Teopisi HEUITKUX MHOMKHH BHHHKIIA B PE3Y/IbTaTi y3araibHEHHS | MEPEOCMHUCIIEHHA 210~
CATHEHD BAIUTMBUX HAMPSAMIB KJIACMMHOT MaTeMaTHKK: 0araro3HauHo! JIOr'1kH, IO Aalla MOX-
JMBICTB TEOPii IMOBIPHOCTI MOPOAMTH BENHKY KilbKICTh CIIOCOOIB CTATHYHOIO OTIpaLlioBaHHS
EKCTIEPUMEHTAIILHUX [JAHHX | BIIKPWIIA LISXM BU3HAYEHHS i inTeprperanii GyHKUIT HAJIEK-
HOCTI; JIMCKPETHOT MaTeMaTHKH, Ka 3alporoHyBasia IHCTPYMEHT [u1s noGy1oBH MoeieH ba-
raropiBHEBUX CUCTEM.
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Po3aain 4. YcknagseHe nojaHHs 3HaHb i3 BpaxyBaHHAM (DaKTopy HEBU3HAYEHOCTI

Ha cporoani Bifiomi fiekiibka criocobis gopmairizauii HediTKUX [IOHSTh.

ITepnii crioci6, ocnosanuil Ha npaudx 3aje, 3HiMae OOMeXeHHs KIIACHYHOT Teopii MHO-
HKHH TIPO TE, WO €JIEMEHT MOKe a00 HastexkaTd, abo He HajiexaT MHOXHHI. BBoauThes xa-
pakTepHa (GyHKIis HAIEKHOCTI, O MpUiiMae cBOT 3HaueHHs Ha inrepsani [0, 1]. Le Tax 3Bani
HEYITKI MHOXXHMHU 3ajie.

Hpyruii cnoci6 gopmanizauii HeuiTkocTi € GiIbLI 3arajibHUM MOPIBHSHO 3 NEPLIMM i IIPH-
IyCKae, O XapakTepUCTUUHA (YHKHIS HAJIEKHOCTI NMpuiiMae CBOT 3HAYEHHA Y CKIHYEHHIH
UM HeCKIHYeHHIN aAucTpubyTHBHIN petnitui. Take y3arajnbHeHHs Ha3MBAECTLCA HEUITKOKO MHO-
JKHHOIO B po3yminHi ['onena. binbuiicTh OCHOBHHMX Orepalliif HEiTKOT JIOFIKH 31 3HAYEHHAMU
ICTOTHOCTI 3 iHTepBany [0,1] MOXKHA PO3MOBCIOANTH Ha JIOFIKY 3i 3HAYEHHSMH ICTOTHOCTI 3
JUCTPUOYTHBHOT pellliTKH,

Tpetiit cnocib Qopmanizanii HewiTkocTi — e P-HewiTKi MHOKMHM. Y ULOMY BUNAAKY
KOKHE 3HaueHHs (yHKLIT HAJIOXKHOCT] € He TO4YKOK B inTepsati [0, 1], a H0oro miaMHOXHHOO
4M YaCTHHOW. AsreOpa P-MHOXHH MOke OyTH 3BeeHa 10 anrebpu Kiacis.

YersepThii cnocid -- rereporeHHi HewiTki MHOKUHU. TYT pi3HUM ejleMeHTaM MHOKMHH
BINOBI/IAI0TH 3HAYEHHS B PI3HUX AUCTPUOYTUBHUX petuitkax. KoxHUi e/leMenT 38’ a3yeThes 3
HAHO B 1M JIX0KOI0 151 HBOI'O OLIHKOK. CaMi OLIIHKM MOKYTh OyTH HCUITKUMM | 3a1aBaTHCH
y BUDI/E DYHKIT. [ereporeHHt HewiTKi MHOXKWHM | 3B’ A3aH1 3 HUMM 31CTABJICH] TTHBICTHYHI
3MIHHI BUCOKOTO MOPSIKY JO3BONSIIOTE MOJIE/IOBATH CUTYALLT GaratokpurepiaibHOrO npuii-
HATTS PillIeHDb, KOJIM € O3HAKK SIK 3 KUIbKICHUMH, TaK i 3 NOPAJAKOBUMM LIKANAMU.

PosrastuyTi criocobu dopmaitizailii He4iTKMX MOHATHL AAI0Th MOMUIMBICTh OTUCYBATH CUC-
TEMH HACTIILKK CKJIA/IHI TA MOraHo BU3HAYEHI, IO BOHY HE MIUIAIOTHCS TOYHOMY MATEMATH -
HOMY ananizy. | Takuid ONHUC YACTO BUSBIIAETLCS €/IMHO MONCTUBHM.

Obs1acTh 3aCTOCYBAHHS HEYITKMX MHOXKHH JIy’Ke LIMpoKa i pisHomanitua. 1llono dinocodii
TEOPIs HEWITKUX MHOKMH BiJIKDMBAe HOBMI MiJIXiA A0 BUpienns npobnemu abeTpakiii a
YTBOPCHIS! [TOHSTh, 10 MAOTh BEJIMKY KITbKICTh 3MICTOBMX BiTiHKIB. B ofnacti ananisy se-
JUKHX CHCTEM, TAKHX K KEPYBaHHsS CKOHOMIKOIO KpaiHW, rajy3si, 3 sBIgeTbesd MOAUIUBICTD
MOJCIHIOBAHHS  HEBU3HAUEHOCTI, BUPAXKEHOI, HANpPUKIAL, Y rpajallisx noindgopmMoBaHoCTi
LEHTPY MPO Opranizosani Huk4e piBHi. B obnacti nenxonorii - ue MOAE/IFOBAHHS BIIACTHBO-
CTEH ULTICHOCT, JIM(Y3HOCTI ICUXIUHUX 0B pasiB i yABIACHD, THYYHOCTI MUCAEHHS, GaraTo3Hay-
HOCTI €JIEMEHTIB MOBH. B 061acTi JIHIBICTHKM — MOJIGIIOBAHHS 3MICTY peUeHb i TEKCTIB 3a 10~
MIOMOTOIO PO3IOLIJICHHS MOMUIMBOCTEH, SIKI ONMUCYIOThCs (PyHKLIAMKU HasesknocTi. B obnacti
TEXHIKM TCOPIT HEUITKUX aJIFOPUTMIB CTUMYJIIOIOTb PO3BUTOK I'HYHKMX ABTOMATH30BAHUX BH-
POGHHIITE | pOOOTOTEXHIYHUX KOMITIEKCIB, YACTKOBO POBOTIB, 3/1aTHUX BUKOHYBATH OKpeMi
IHTENCKTYanb i JIiT oAnHU. Teopist HeYITKUX MHOKHMH KOPHCHA TIPU CTBOPEHHI ia/loroBux
CHUCTEM 3 MOBOIO CIUIKYBAHHS, OJIM3BKOKO 10 TIPUPOAHOL.

MiK 1TYUHUM (HTEIEKTOM | TEOPIEXd HEYITKMX MHOKMH ICHYC TICHHH B3aeMO3B’S30K,
SIKMH cTae O4eBUIHHM, KO npuiiHsTy Te3y J1. 3aje npo Te, o «ioauHa MUCIIUTh HE YMc-
J1aMH, & HEUITKMUMU TMTOHSTTAMU.

Mhokuna — ue ojHe 3 6a30BUX MOHsATH y Maremaruiii. OHak 6arato MOHATH JHOACLKHX
3HaHD 1 3B’A3KIB 3 HABKOJIMLLHIM CBITOM € CTPYKTYypaMH, SiKi He MOKHA HA3BATH MHOKUHAMM
B K/IACHUHOMY PO3yMiHHI. Lle CyKynHOCTI 3 HeUYITKHMM IpaHuuAMu, T SKUX nepexii Bij
HAJICKHOCT] /IO HEHANEKHOCTI HE Pi3KMH, a nocrynosuii. Bukivkae cymuiBu rinoresa npo
T, WO JHOACHKI CY/UKeHHS IPYHTYIOTHCS Ha KIACHUHIN ABO3HAYHIN Joriui # HasiTh Ha Gara-
To3HauHii noriui. Hlsuaure 3a Bee wi cy/prenns 6asyoTbes Ha JIOFL 3 HEYITKUMM 3HAYCH-

o
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HAMMY ICTHHHOCTI, HEUITKMMHU 3B I3KaMU | HEHITKUM BUCHOBKOM. JCHY€ /Ba OCHOBHHX MTX0aA
10 dopmanizanii HediTkocTi. Ileplunii rpyHTYETbCS Ha y3araibHEeHOMY NOHSTTI HAJIEKHOCTI,
JAPYrUi — HA MOJAHHI HEYiTKUX MHOXHH Y BUITIS NOCHiOBHOCTI 4iTKMX MHOKHH. Obuaea
niaxoan OyyTh PO3MISHYTI AeTabHILIE,

J1. 3azie BU3HAYMB TAKOXK PsJI Ofepaliii Ha/l HEUITKUMU MHOKMHAMU | 3aIpONoHyBaB y3a-
ragbHEHHS BIIOMMX METOIB JloriuHoro BupeaeHHs modus ponens i modus tollens. Yisiuu
[OTIM TTOHATTS JIHIBICTHIHOT 3MIHHOT i J1OMYCTHBIIM, O K 3HAUCHHS BHCTYMALOTh HEYiTKi
mAamKkKHY, JI. 3a1e CTBOPUB anapar s ONMCY NPOLECiB IHTEIEKTYabHOT J1isIbHOCT], BKIIO-
YalOUM HEYITKICTh | HEBU3HAYEHICTb BUPA3iB.

[oganbii poboru npopecopa JI. 3aze i ioro noc/ilOBHUKIB 3aKaIM MillHKH GyHIaMEHT
HOBOI TEOPIi Ta CTBOPHJIM MEPEAYMOBH Ul BIPOBADPKEHHS METO/IB HEUITKOrO KEepyBaHHs B
iHXKEHEPHY TPAKTHKY.

Bixe mo 1990 p. 3a wicto npobnemarukoto onybiikoaHo nonaa 10 000 pobir, a yucio
foctiaHukiB pocsoio 10 000, npuyomy muuie 8 CIIA. B ocranHi 5-7 pokis nouanocs BH-
KOPUCTAHHS HOBMX METOAIB | MOJIe/ieH y MPOMUCIIOBOCTI i y Bilichkosii cripasi. Cnekrp 3a-
CTOCYBAHHS IX LUMPOKMH: BiJ KepyBaHHs MPOLECOM BiIPABJICHHA H 3YIMHKKM MNOT34a MeT-
POTIOJITEHY, KEPYBAHHS BaHTXHMMM JihTamMy H JOMEHHOIO MIYYIO IO NPATbHUX MAalliuH,
ropoxoTAris. I1pu HBOMY HEUITKI CHCTEMM [O3BOJIAIOTH [MiJIBULLMTH SKICTL NPOAYKUIT NpH
3MEHLIEHH] pecypciB i eHeprosurpar, i 3a0e3nedytoTh BHILY CTIHKICTb J0 BILIMBY (hakTopis,
L0 3aBAYKAIOTh, y NOPIBHAHHI i3 TPAJAMILIHHUMY CUCTEMAMH ABTOMATUYHOIO KepyBaHHS.

[HaKuIe KaXKy4u, HOBI MIAXO/W JO3BOJISIIOTH POSLIMPUTH Cepy BUKOPUCTAHHS CHCTEM aB-
ToMaTH3auii 3a MEXIi 3aCTOCOBHOCTI KacH4HOI Teopii. Y ubomy rutani uikasa rouka sopy JI.
3ane: «S1 BBaXKalo, 119 3aiBe NMparHeHHs [0 TOYHOCTI BUKJIMKAE 10, UIO 3BOAMTL HaHIiBEUb
TEOPitO KepyBaHHs i TEOPII0 CHCTEM, TOMY LU0 BOHA NPUBOAWTH O TOTO, IO AOCIIPKCHHS
B Uil 061acTi 30CepeKYIOTLCH HA THX 1 TUIbKM THX Tpobriem, sKi MIAJAIOTLCH TOYHOMY
pitennio. V pesyssrari 6araro KIacis BXIMBUX Npobiem, B kWX NaHi, Uini i oOMexeHHs
€ 3aHaATO CKJIAJHUMH ab0 HENEBHUMH JJis TOro, mod JONYCTHTH TOYHUHA MareMaTH4HH
aHaJli3, 3aMIIATIMCS H 3aMIIAI0TECS OCTOPOHD i3 TiET TPUYMHMU, IO BOHU HE MiJIAIOTLCA Ma-
TeMaTHYHOMY TpakTyBaHHI0. st Toro, o6 ckazaru moch icroTHe uis npobsiem nopibHoro
pOJly, MM MOBUHHI BIIMOBUTHCS BiJ| HALUIMX BUMOT TOYHOCTI H JOTYCTHTH PE3YyNbTaTH, AKi €
TPOXH PO3MHTHMH a00 HEBU3HAYEHUMUY.

Haii6inbiuoro anorelo po3BUTKy L Tema jocsrae 3 kinust 80-x pokis XX cT. i njorenep.
Lleit nepion xapakTepusyeThess GyMOM [PAKTHYHONO 3aCTOCYBAHHS TEOPIT HEUITKOT JIOTIKK B
pisHux cepax HaykH i TexHiku. J1o 1990-ro poky 3’ ssunocs 6nm3bko 40 naTenTis, 1O BiHO-
caTbest 10 HeuiTkol noriky (30 — anoHcbkux). COpok BiCiM SAMOHCEKUX KOMITAHIH yTBOPHIIY
cninbHy naGoparopito LIFE (Laboratory for International Fuzzy Engineering), anoxcbkuit
ypsia BiHAHCYBaB S-piHy MPOrpamy 3 HeYiTKOI JIOriKH, 10 BKJIIoYae 19 pisHUX MPOeKTIB — B
cucTeM oLiHKK miobanbHoro 3abpyaHenns armocdepu i nepeabaueHHs 3emnerpycis 1o ACY
3aBOJCBKUMX LIEXIB | CKIaiB. Pe3ynbTaToM BUKOHAHHS L€l riporpamu Gyia nossa Lioro paay
HOBMX MACOBHMX MIKpOUilliB, 3aCHOBaHHWX Ha HewiTki#l joriui. Cboroani ix MOKHa 3HAHTH Yy
NpanbHUX MALIMHAX | BileOKaMepax, LeXaxX 3aBOJiB | MOTOPHHX BiIcikaX aBTOMOOIIB, y cHC-
Temax KepyBaHHs CKJIAACBKUMH poboTamu 1 60HOBUMY BEPTOILOTAMM.

Y CILIA po3BMTOK HEUITKOT JIOTiKK HIE LUISXOM CTBOPEHHS CHCTEM, IO NOTPIOHI BeJnKOMY
6isnecy i BificbkoBuM. HeudiTka norika 3acTOCOBYETBCS NPU aHAJI3I HOBUX PUHKIB, OipKOBIH
rpi, OLIHLI MOJITHYHUX PeWTHHIIB, BUOOPI onTUManbHOT LiHOBOT cTparerii. Bunukian i ko-
MEPLIHHI CHCTEMU MacOBOro 3aCTOCY BAHHS.
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Y npaui [82] posmiAHyTI TeOpeTHUHi acHeKTH CKIIaAOBMX HEHpOHHHMX Mepex, anapar
HCHITKOT JIONIKH, OCHOBH TEOPIT IITYYHHUX HEHPOHHUX Mepex i ribpuIHIX Mepex OO0 3aB-
JaHb KepyBaHHs ¥ NpuAHSATTS pilueHb B YMOBAX HEBU3HAYEHOCTI.

Hlepur Hixk naTv BU3HAYEHHs HEYITKOCTI MHOKUH, HEOOXIHO y3aralbHHUTH MOHSTTS HA-
JEKHOCTI. Y KiacHuHil Teopil MHOKHH KOXHUI €1eMEHT YHIBEpPCaIbHOT MHOKHHH MOXKe a60
HaJle/KaTy, 400 He HaJIeXKATH KOHKPETHIH MiAMHOXKHMHI 3a1aH0T yHiBepcanbHOT MHOKMHY. He-
xad U - yniBepcajibHa MHOXHHA, A — nigMHokuHa U, u — enement muoxuun U. Beegemo
XapaKTepUCTHUHY QYHKLIIO HajlexkKHOCTI UL (u) TAaKY, 110

O,ug A

u)= )
i () Lue A

I_%oua BKa3ye, 4n € u esieMmenrom A. ObnacTio 3HayeHs Takol GpyHkuii Gyae muoxuna [0,1].

Hpumyctumo renep, o dyHKuis Hale)HOCTI MOXKe NPUIAMATH CBOT 3HAUEHHS 3 BiAPI3KY
[0,1], abo e 3aranbHiLINK BUNAAOK — HA LLIKOM BNOPSAKOBAHIH MHOKHHI M.

Hexait U/ — 3uncnenua yHIBEpCAibHA MHOXKMHA, ¥ — entement {J. Toni newirka IAMHOXHHA
A MHOXMHK U € MHOYKHHOIO BIOPSJIKOBAHUX N1ap

{(’/’ (e ))}\/u el

ae L, (u) XapakrepucTnuna QyHKILS HAJICKHOCTI, sKa NPUIMAE CBOT 3HAYCHHS B LLLJIKOM
BIOPA/IKOBAHIA MHOXKMHI M | BKazyc Ha CTYINiHbL HAJIGKHOCT elleMeHTa 1 [iAMHOKUH] 4.
Muoauny M Ha3UBAIOTH MHOMHHOIO HANCKHOCTI. 4 03HAYAE HEUITKY HiAMHOKUHY.

SIK HOBHICTIO BIOPSIKOBAHY MHOKHHY HAN@KHOCTI M IS IPOCTOTH | HAFISIAHOCT] BUKO-
pucToBylOTh iHTepsan [0,1].

Hociem neuitkoi niamMuoxunn 4 yHisepcanbHoi MHOKHHN U HA3MBACTHCA MHOMKHHA BCiX
Takux v ¢ U, s skux W, (u)> 0. Byaemo ormeyBati HEUiTKy [HAMHOXKMHY Ti yHKL€0
Hfane‘muocri ab0 MHOXKMHOIO nap 3 enemenTis U 3 BIAOBIIHUMU TH CTYIEHSIMU HAJNEKHOCTI,
BULALICHAMM BiJL €/IEMEHTIB PUCKOKO.

Hexait U={1,2,3,4,5.6,7.8,9,10}, “nexinbka™={(1/0), (2/0), (3/0,5), (4/0.8), (5/1), (6/1),
(7/0.8), (8/0,5). (9/0), (10/0)}.

3BMYARHOIO MIIMHOXKUHOKO, HAWOIIMIKUOIO JIO HEUITKOT MiJIMHOXKHHM A, HAUBACTHCH TAKA
MAMHOXKUHA A, 110

0,1, ()< 0.5
M) =1 L, (u)>0.5
Ov L, (u)=0.5

Hexait ae|0,1]. ITigmuokuuoio OL-PIBHSt HEYITKOT 1IIMHOXKHMHH A HA3UBaeThCA 3BMUAIHA
MJMHOKWHA

A4, =fuln, (u)zo}.

13 BU3HAYUCHHS BUTLIMBAE OYEBUIHA BIIACTHBICTD

o, 20 =>4, <4,.

4.2.1. OCHOBHI XapakTepPUCTUKU HEYITKMX MHOXUH

Hexait M=[0,1] i 4 - Heuitka MHOXKHHA 3 €/leMEHTAMH 3 YHIBEpPCAILHOT MHONKHHY U Ta
MHOKHHOO 3aJIe3KHOCTE R M.
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¢ Benuuuna sup(#) Ha3MBAETBCS BUCOMIOND neuitkoi muoxuuu A, u €U . Heuirka
MHOXHHA A € HOPMANLHOM, AKWIO il BUCOTA JOPiBHIOE 1, T06TO BepXHA Mexa 1 GyHKiii
sanexnocti gopisaioe 1 (sup (1) =1), ue U . Tipu suplL, (1) <1 HeuiTKa MHOXHHA
HA3MBAETHCS CYOHOPMAILHOIO.

o Heuirka MuoxuHa nopoxcus, sxkmo Vu e U|p, (u)=0. HenopoxHio CyOHOPMATEHY
MHOXHHY MOXHA HOpMaJli3yBaTh 3a GOpMYJIOHO:

()
w,(u) B eU.
sup i, (1)

¢ Heuirka MuoXMHa yHiMOIabHa, sxwo [, (#) =1 Tinbku Ha oaHOMY U 3 u.
o Hociem HeqiTKOT MHOXKHMHHM A € 3BUYaiHA MIJIMHOXKHHA 3 BJIACTHBICTIO [ (u)>0, T06TO

Hociit 4= {u/u eU,u (u)> O}.
¢ Enemenrn u €U , qnaaxux WU, (1) =0,5, Ha3uBaloTbCs TOUKAMH I1€PEXOLY MHOXKHMHH

A.

Hpuknaa.

Hexaii U = {Taspis, CnaByra, Jlanoc,...} — MHOXHHA MapOK asromobinis, a U’ =[0,00)
— yHiBepcaibHa MHOXHHA «BapticTby, TOAL Ha U' MU MOXEMO BH3HAYMTH HEUITKI MHO-
KHHM  THIY: “s GigHux”, “Ans cepeaHsoro Kiaacy”, “nipecTHXkHI” 3 QYHKUIAMH
HANEKHOCTI, BUIIAJ] KUX HaBeAEHO Ha puc. 4.1.

pA
s LIS CEPEHBOTO DeCTIORI”
1,0 Oipuux” Kiacy” P -
0,51
B >

0 BaApTICTb
Puc. 4.1. Mpuknadu ghyHKYill HaNEeXHOCMI.

Matoun i GyHKLT # 3Hat04u BaprocTi apTomobinis 3 Us MeBHUH MOMEHT 4acy, MH THM

camuM BusHauumo Ha U’ HediTki MHOKHHU 13 MMM X Ha3BaMu.
Tak, Hanpukian, poamura Muoxkuna «Jlia GlaHUX», 3anaHa Ha yHiBepcallbHiil MHO-
xuni U = {Taspis, Cnasyra, CeHc,...}, BUITIAAE TAK, sIK TIOKa3aHO HA PHC. 4.2,
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1.0 Taspist

Cnasyra

0.5 CeHc

Jlanoc

»

0 BapricTb

Puc. 4.2. MNpuknad 3adaHHs HeYimKOl MHOXUHU.

BnacTtuBoCTi HEUYITKOT MHOXUHM:

nopmansHicts: 3 uef0,1], W (u) =1,

onykiicts: V X,y ze[0,1]F, x<y<z= N, (y)Z min (u/, (x), n, (Z))

4.2.2. Onepauii Hag HEYiITKUMU MHOXUHaAMK

JNoriuni onepauii

BK.’ll.()ltc)}N»l}l. Hexait A i B — HeuiTki MHOKWHU Ha yHiBepcanbHiit MHOXHHI U [oBOpATD,
wo 4 Micturses y B, akwo Vu € U | U, (u)S Wy (u)

[Toznauenns: A< B.

[HOAI BUKOPHCTOBYIOTH TEPMiH dominysannst, ToOTO y pasi, ko A C B, roBopsts, 1o
B nominye nag A.

Pignicme. A i B pisni, sxwo YueU |, (u)= VI (u)

Mosnaueuusi: 4 = B.

Honosnenus. Hexait M = [0, 1], 4 i B— neditkl MHOXUHHM, 3aaaHl HA U A [ B nonoBHIOOTH
oK oaHoro, akmo Vuel ||, (u): -, (u)

IMosunauenns: B=A abo A=B.

Ouesuano, wo A = A (nonosHenus suzHauene juiss M =10, 1], ane ouesuano, o Horo
MOKHA BH3HAYMTH JU1s Oy/ib-siKOTO Br1ops/ikoBaHoro M).

Hepemun. AN B - naiibiiblua HeyiTka NiIMHOKWHA, IO MICTUTBCS OJHOUacHO B 4 1 B 3

({yHKILIEO HAJIEKHOCTI!
Wy () =min (HA ()1 (u ))

06 'conamnns. AW B — nalimeniua Heditka rmiiMHoXXMHA, WO BkMowae Ak 4, tak i B, 3

(HYHKUIEIO HAJIGKHOCTE:
Mo ()= max (i, (o). 1y ())-

Pisnuya. A— B =AM B 3 ¢pyukuicro HanexHocTi!

R (u)-: MAer (u): min (MA (u)’l_ Ky (u))
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Muz ronkmugHa cyma
A®B=(4-B)u(B~A)=(AnB)u(4nB)
3 hyHKILIEIO HAJIEKHOCTI:

H 4o (1)= max (min (1, (). 1-ny, («));min (ST Y NTH (u)))

IMpuxiann. Hexak

A={(x1/0,4),(x2/0,2),(x3/0),(x4/1)};

B={(x1/0,7),(x2/0,9),(x3/0,1),(x4/1)};

C={(x1/0,1),(x2/1),(x3/0,2),(x4/0,9)} .

TyT:
1. /i < B, 106710 A MicTuTbes Y B ab0 B gominye Han A; C HenopiBHAHE Hi 3 A, HI 3 B, TOOTO
napu {A,C} i {B,C} — napn HediTKNX MHOXMUH, 110 He JIOMIHYIOTb.
A#B=C.
Z-'--'{(x1/0,6),(x2/0,8),(x3/l ),(x4/0)}; B={(x1/0,3),(x2/0,1),(x3/0,9),(x4/0)}.
AN B={(x1/0,4),(x2/0,2),(x3/0),(x4/1)}.
AV B ={(x1/0,7),(x2/0,9),(x3/0,1),(x4/1)}.

A-B=ANB ={(x1/0,3),(x2/0,1),(x3/0),(x4/0)};

S ke

7. A® B={(x1/0,6).(x2/0,8),(x3/0,1),(x4/0)}.
Haoune 306pakeHHsA JIOTIYHUX onepauin Hag HEeYiTKUMU MHOXMHaMU

JUisi HediTKMX MHOXHH MOXKHA OyiyBaru Bi3yajlbHE 10JAHHS. PosrnsiieMo MpsMOKyTHY
CHCTEMY KOOP/IMHAT, HA OCI OPJMHAT SIKOT BUIKIAJAIOTHCS 3HAYeHHA L, (u), Ha oci abcuuc B
JOBLILHOMY NOPsyIKY posTawiosati ejementy U. Slkino U 3a CBOEIO NPHPONOIO BIIOPSAKOBAHA,
10 ueit nopsaaok Gaxkano 30eperth B po3TatllyBaHHI ejeMeHTIiB Ha ocl abcuuc. Take no-
JaHHS pOOUTE HAOUHUMH npoctTi JOrivni ornepailii Haji HEYITKUMH MHOXKUHAMU (s,
puc. 4.3).

Puc. 4.3. Mpacpiyna iHmepnpemauis 1102idHuX, onepauil: a — HewimKa MHOXUHa A 6-
wevimka mHoxuna A e— AN A, e— AVA
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Ha puc. 4.3a 3amTpuxoBaHa 4aCTHHA BIITIOBIZa€ HEHiTKid MHOXMHI A 1, SKIIO TrOBO-
PUTH TOUHO, 300paxae 00/1aCTh 3HadeHb 4 i BCIX HEUITKMX MHOXMH, O MicTAThCs B 4. Ha
puc. 43 6,8, raanid, ANA, AUA.

BnactupocTti onepauif U i M.

Hexaii 4, B, C — HeuiTki MHOXXHHH, TOJli CIIPaBeJUTHBI HACTYITHI BJAaCTUBOCTI:

ANB=BNnA4
AuB=Bu4d

(ANB)NC=4n(BNC)
(4UB)UC=A4U(BUC)

} — KOMYMamugHiCmb,

— ACOYIamMuUGHICMb,

ANnA=A4
AuAd=A4
AN(BUC)=(4nB)u(ANC)
AV(BNC)=(4UB)N(4UC)

} ~ [0CMINOMEHMHICMb,

----- QUCMPUOYMUBHICTNb

AVD =A, ne D - nopoxcus MHoONCUHA, TOOTO L (u): 0 VYuel
AND =,

ANU = A, ne U - ynigepcanbna MHOJCUNHA,

AU =U
ANB=AUB

__ —meopemu d0¢ Mopzana.
AUuB=ANB

Ha BijiMiHy BiJi YITKMX MHOMHH, JUIS HEYITKMX MHOXKHH B 3aralbHOMY BUNAAKYy:

ANA+D, AUA#U

(1o, 30KpeMa, NPOLTIOCTPOBAHO BHINE B MPHKIIA/I HAOUHOIO NMOAAHHS HEYITKMX MHO-
KUH).

3ayBaxcenns. Beneni Buuie onepautii Haj HEYITKUMH MHOYKMHAMHM 3aCHOBaHI Ha BU-
KOpUCTaHHi oriepaliii max i min. Y Teopii HeUITKMX MHOMCHH PO3POOJSIOTLCA NUTAHHS
noOy0BH y3arajibHEHUX ONeparopiB rnepeTuHy, o0’ cIHaHH sl | AONOBHEHHS, IO KO3BOJs-
HOTh BPAXyBaTH PI3HOMAHITHI CEHCOBI BIZIMIHKM BIJATIOBIIHUX iM 3B’A3KaM «i», WO napa-
METPHU3YIOTBCS, «aboy, «HI».

O 3 MHAXOAIB JI0 ONEPATOPIB NepeTHHY | 00 € JHAHHS NONSTae B IX BU3HAYCHHI y Kaaci
MPUKYMHUX HOPM | KOHOPM.

Tpukymnolo HOpMOK (1-HOpMOIO) HA3WBAETHCA ABO3HAYHa JAiMcHa QyHKUIs, WO 3a00-
BOJILHSIE HACTYTIHI YMOBH:

T(0,0): 0; T(LLA,I): w,; T (1,}1‘4): L, —obmexcenicmep,
T(u/,,}.LH)S T(M(.,p,,))r AKWo W, SW, — MOHOMOHHICMY,
T (MA Uy )z T (uH , MA) — KOMYMAMUGHIC b,
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T (p,A T (uB, W )): T (T (},LA Sl ), p_(,) — acoyiamugHicme.

Ipuknany TPUKYTHUX HOpM

min (“’A e )’

HoByTOK I, - Iy,

max (0,1, + 1, —1).

Tpuxymmnoro KOHOpMOIO  (I-KOHOpMOI0) ~HA3WBAETLCS ABO3HAYHA JikcHa QyHKiiA

S [O,l]x [0,1]—) [0,1] 3 RITACTUBOCTSIMMU:
S(I,I)ZI; S(uA,O)zuA; S(O,}LA):},[A — obmediceHicmy;
S(HNHB)ZS(U(»H/)), AKIO Wy 2 W,) —MOHOMOHHICMb,

S (uA T ) =S (MB U, ) — KOMYMAamugHICMb,
4 S (MA S (UK: WL, )): S S(um p,B), u(,) ~ acoyiamugHicme.

[Tpursiagu t-koHOpM
max (it,, 14, ),
W+l =Wy Hy,
min (L1, + ).

Onepadii anre6pu Hag HEYiTKUMU MHOXUHAMM

Anrebpaiunuii 0o6ymox muoscun A 1 Bioznavaetsest A- B iBusHauaerses Tak: Vu e U

Hip (“): K, (”) Hy (u)

Anrebpaiuna cyma uMx MHOXUH mio3Hakaerscss 4@ B i Busnadaerbes Tax: YuelU

Hios (u): By () 1y (u)-n, (”) Ky (u)

Jlna onepauiii §-,D ¢ crnpaBe/UINBi BIaCTHBOCTI:
D A-B=B-4
A®B=B® A4

} — KOMYMAamueHicmb,

(4-B)-C=4-(B-C)
2) — ACOYIamuEHIiCmb,;

(40 B)®C = A0 (BOC)
) 4-D=0,40D=4,4U=4, A®U =U,

A-B=A®B

4 ____  _ _p —meopemu oe Mopzana.
A®B=A4-B
He BUKOHYIOTLCS CTHBBIIHOLLICHHS:
A-A=A4

)
AD A=A

} — i0emMnomenmuicms,
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A-(B@C):(A-B)@(A-C)
2) - QUCMPUOYMUBHICHTL,

AD(B-C)=(4® B)-(49C)
3) a rakox A®A=U.

3ayBaxkenHs. [1py 0J(HOYACHOMY BUKOPHUCTaHHI orepaii {u,m,@,-} cripapeJinBi Ha-
CTYIIHI BJIACTUMBOCTI:

A-(BuC)=(4-B)u(4-C);
A-(BNC)=(4-B)n(4-C),
AD(BUC)=(40 B)u(4®C):
AD(BNC)=(4® B)n(49C).

Ha ocuHosi onepauii anreGpaiuHoro j1obyTKy BH3HAUAETHLCS ONEpalis niOHeceHHs 00
. . . o
cmenens O, HEUITKOT MHOXKHHHU A, 1e O — dooamue uucrno. Heuwimxka muoocuna A

. . ER & o . ]
BU3HAYACTHCA q))/HKLUClO HAJICKHOCT u/l = MA (Zl) OKPCMHM BHUITAJAKOM MIAHCCEHHA 10 CTEC-
NeHs ¢

CON (A): A® — onepauis konyenmpayii (yiyinonenns);

DIL (A): A% - onepauis posmseyeanns,

AKI BUKOPUCTOBYIOTBLCS [1ij1 4ac pobOTH 3 JIIHIBICTUYHUMHU HEBU3HAYEHOCTAMU (puc. 4.4).
Muoocennss na yucro. SIKIO O~ 000amHE YUCAo, TO He4iTKka MHOKuHa O - A mae
(PYHKILIO HAJIEKHOCTI:

e, (@)=0-p, (u).

Onyxna kombinayis newimxux muoxcun. Hexat 4, 4, ,..., A, -~ HeqiTKi MHOXUHY yHiBep-

canbHOT MHOXKMHK U, a M, 0, ,...,®, — HEBIZ’EMHI YMCJIA, CyMa SKHUX pisHa .

Onyxsoio komOinauielo A4, A,,..., A, HasuBaeTbes HediTka MHOXKHHA 4 3 dynKuieo Ha-
JIENHOCTI:

Vuel|u, (“1,“2:---a”n )=m,u/ﬁ ()+o,p, (u)+..+ou, ().

u
1,0

0.5

b |

0
Puc. 4.4. Imocmpauis noHams onepauil KoHueHmpauii (yWinbHeHHs) | po3msi2y8aHHs.
Hexapmosuit (npamuil) 0obymox mewimxux muodcun. Hexat A, 4,,..., A, - weuirki

miaMuokKuHM yHiBepcanbuux muokuu U, U,,...,U, Bianosiauno. Jlekaprosui, abo npsamuii

nobyrok A= A x A, x...x 4, € neuirkoro niamuoxunoto muoxkunn U =U xU, x..xU 3
(BYHKUIEH HAaHANEIKHOCTI:
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w, (u,,u,,....u, )=min (IJAI () 1y ()51t (un))

Onepamop 30inbuients HewimKocni BUKOPUCTOBYETbCS Ui TEPETBOPCHHS YITKUX
MHOYKHH B HEUITKI i JUIsl 301/IbIIEHHS HEYITKOCTI HEHYITKOT MHOXKHHH.

Hexait 4 — neuitka MHOXUHA, U — yHIBepcalIbHa MHOYKHHA 1 [UTs1 peix u € U BusHa-
geni newitki muoxuHu K(u). CykynHicts Beix K(u) Ha3HBaeThCs sJIpOM oreparopa
sGinbiuenns HediTkocti @ . Pesyabrarom jiii oneparopa @ Ha HEWiTKy MHOXHHY A €

HEeYITKA MHOKHWHA BUIJIS Y
CD(A,K): UuA (u)K(u),

uel/

IIpchlau. Hexait

U= {1,2,3,4}; 4 = {(1/0,8),(2/0,6).(3/0).(4/0)}; K(1)= {(1/1), (2/0.4)}; KQ2)y=
{(1/0.4),(2/1),(3/0,4)}; K(3)= {(3/1),(4/0,5)}; K(4)= {(4/1)}.

Torii

O(4.K)=p, (K)o, (2K (2)un,(3)K G)un, (4)K (4)=

1(1/1),(2/0,4) 1 U U 0,6 {(1/0.4),(2/1),(3/0,4)}={(1/0,8).(2/0,6).(3/0,24)} .

4.2.3. HeuiTka i niHrBiCTU4HA 3MiHHi

[lOHSITTS HEUITKOT | MHIBICTHUHOT 3MIHHMX BUKOPMCTOBYETBCS I1i1 HAC OTTHCY 06 €KTIB i
SIBMILL 34 JOTIOMOIOI0 HEYITKMX MHOXHH.

Heuimka 3MIiHHG XapaKTEPU3YEThCs TPIHKOIO <OL X A> , Je O — HaWMEHyBaHHs
3MiHHOT: X — yHiBepcanbna Muoxkuta (061acTh BU3HAUeHHs O ); A — HediTKa MHOMKHHA
ta X, 1o onucye obmexerus (tobro W (x)) Ha 3HAYEHHs HEUYITKOT 3MIHHOT O .

Jlinreicmuunolo 3minnoto (JI3) nasusaetses Hd(lp(B,[,X,(J,M>, ne - wnaiimeny-
BaHHA JIHIBICTHYHOT 3MiHHOT; 7' - MHOXHMHA Ti 3HaUeHb (TEPM-MHOMKHHA), IO € HAWMEHY Bat-
HAMM HEUITKIX 3MIHHHX, OOJIACTIO BU3HAMCHHS KOXKHOT 3 AIKUX € MHOXHHA X. Muoxuna 1" Ha-
IMBACTHCA HAZOBOIO MEPM-MHONCUHOIO SITHIBICTHUHOT BMIHHOT, (G - CUHTAKCHYHA NPOUCIYPa,
1O [03BOJISE ONEPYBATH €ICMEHTAMU TEPM-MHOKHHH 1, 30KpeMa, reHepyBaTh HOBI TEPMH
(3Hauens ). Muoxuna TUG(T), ne G(1) —~ MHOXK1HA TEPMIB, 110 3I'€HEPYBAIMCS, HA3UBAETHCA
PO3LIMPEHOIO TEPM-MHOXKHHOIO JIIHIBICTHUYHOT 3MIHHOT; M - CeMaHTHUHA NPOLEY pa, O 103~
BOJISIE NICPCTBOPUTH KOYKHE HOBE 3HAUCHHS JIHTBICTUYHOT 3MIHHOT, 1110 yTBOPIOETLCS TPOLE/Y-
poio G, B He4iTKy 3MiHHY, To6T0 chopmyBsatu BIANOBIAHY HEUITKY MHOMKUHY.

3aysaxeHHs. LI[06 yHUKHYTH BeJIMKOI KiNbKOCTI CUMBOJIIB:

1) cumBon B BHKOPHCTOBYIOTD SIK /Ul HA3BH CaMOI 3MIHHOT, TaK i Asst BCix 11 3HAYEHD,
2) KOPUCTYIOTHCS OZHUM i TUM CAMUM CUMBOJIOM /U151 MO3HAYCHHS HeviTKOT MHOKHUHU | HOTO

Ha3BY, HANpUKiax TepM «Mosioanity, TaKMi, WO € 3HAYCHHAM JHHIBICTHYHOT 3MIHHOT

B = «Bik», OJHOYACHO € | HEUITKOIO MHOKHHOIO M («Momnoguit»).

TIpucBOECHHS JIEKILTLKOX 3HAUEHb CUMBOJIAM JIONYCKAE, IO KOHTEKCT 103BOMAC BUPILUNTH
MOKJIMBiI HEBU3HAUYEHOCTI.

[Ipukiaa. Xaii ekcriepT BU3HAYAE TOBIIMHY BUPOOY, IO BUMYCKAETLCH, 32 0IOMOTOI0
nousiTh «Maia TopLmnay, «CepesHs TopimMHay | «Benuka TOBLUIMHAY, PY LbOMY MiHIMalbHa
ToBlMHa piBna 10 MM, a Makcumasibha — 80 MMm.

es

Po3nin 4. YcknagHeHe nofaHHs 3HaHb i3 BpaxyBaHHsIM hakTopy HEBM3HAYEeHOCTI

dopmartizalis TAKOro onucy Moxke OyTH 31iliCHEHa 33 TOMIOMOFOI0 HACTY IHOT JIIHTBICTHHHOT
IMIHHOT <B r.X.G M> ae B - TosumHa Bup06y; T — { «Mana rosuuHay», «Cepeans
toBLIMHaY, «Benuka TowmHa»}: X — [10, 80]; G — npoue/ypa yTBOPEHHs HOBUX TEPMIB
33 JIOMOMOTOIO 3B’ 130K «i», «aboy» i MOAUQIKATOPIB THITY «IYyXKey, «He», «3j1erka» i T.id. Ha-
npuiviag; «Mana aGo cepeanst TopumMHay, «Jlyxke mana ToBwMHa» I T.IH.; M — npouesypa
3aganHs Ha X = [10, 80] Heuitkux niaMHoxuH A “«Mana TOBLLIMHAY, A ~«CepenHs TOB-
wuHay, 4, =«Bejlvka TOBIIMHAY, 4 TAKOXK HEHITKHX MHO)K[/IH st repmie 3 G(T) BiANOBIAHO 10
NPABM/ TPAHCIALIT HEYITKUX 3B°A30K | MOIUDIKATOPIB «i», «aboy, «HEN, KLyIKER, «3NETKA»
Ta iHIIKX OnepaLiii Hag HediTkowo MHokuHOW Bursigy: ANB, AUB, 4, CONA = A
DILA=A4% i 1.in.

3ayBakeHHs. Pa3oM 3 po3mIAHYTMMHU BHIile Ga30BUMHM 3HAYEHHSMH JIHIBICTHYHOT
aminnof « Tosiwuuay (T = { «Mana TosumHay, «Cepe/Hs TOBUIHHA», «Benvka TosmmHay })
MOMUIHBI 3HAYEHHS, 11O 3a1eXaTh Bij obnacti Bu3HaueHHs X, Y TakoMy BUTIAJKY 3HaUCHHS
AinrsicTHuHOT 3MiHHOT « ToBLIMHA BUPOGY» MOXKYTh OyTH BU3HaueHi sk «6ing 20 Mm», «Bins
50 Mm», «6iitst 70 Mm», TOOTO Y BUITBUILE HEHITKHX YUCEN.

TepM-MHOKHHA | POBLIMPEHUH TEPM-MHOKHMHA B YMOBAX IPUKJIALY MOXKE XapaKrepusy-
BaTuCs QYHKILLIAMU HANEKHOCTI, HABEACHUMH Ha puc. 4.5 i puc. 4.6.

1.0} A, /“12 Ay
05k /<\ Y
N
/N N N

0 149 80 x

Puc. 4.5. ®yHkuil HANEXHOCMI HEYIMKUX MHOXUH. «Mana mogwuHa» = A, «CepedHsi moswjurar = A,
«Benuka moswurHa» = A,

ud

1.0 r

P

0 10 80 X

Puc. 4.6. OyHkuis HanexHocmi Heyimkoi MHOXuHU «Mara abo cepedus moswjuHar» = A UA,

4.2.4. HeuiTKi BigHOWEHHA

[ToHsTTs BigHOIIEHHS Bidirpac (yHAaAMEHTAIbHY POJib B MATEMATHLLI. Horo rakox MoxHa
y3arajbHHTH Ha BUIMAJ0K HeUITKMX nigmMHoKuH. [Ipy uboMy BHHHKAIOTE JesKi LiKaBi BjIacTH-
gocTi. Hanpukiiaj, NOHATTS KIacy eKBiBaNeHTHOCTI 3aMIHIOETHCS MOHATTAM nonidHocri. Ile-
PE/NOPAIOK | NOPS/IOK Y3arajlbHIOEThCS aHANOTTYHNM /10 KJIACHYHOTO MHHOM, BU3HAYAIOTHCS
Aesiki HUI BiJHOILIGHHS, HATPUKJIA/L, CXOKOCTI i HecXoKoCTi. CTBOPEHHS HOBUX TEOPIH, TPYH-
TOBAHMX HA HEUYITKUX BIJIHOLLIEHHSIX, IACTb 3MOT'Y 3HAIUTH KOMIPOMiC BUPILIICHHS HECYMICHOCTI
BUCOKOT TOUHOCTI OTIMCY CUCTEM 3 BEJIMKOIO 1X CKNAHICTIO.
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Ha npuHumni po6oTh HeuitkuX BiHOWEHb OYy€eThCs HEeuiTKa JIoTiKa, a 3BIJACH | HeuITKe
AOTIYHE BUBEJIEHHS.

Hexait P ~ npsimuii 106y TOK 72 MHOKHH i M — floro MHOXKHHA Hanexxnocti. HeuiTka nigMHo-
KuHa P, sxa npriimae cBoT 3HaueHHs1 B M, Ha3UBAETHCS #-aPHUM BiJIHOLUEHHSM.

HeuiTki BiiHOWIEHHS OAAIOTLCS Y BUIIIS MHOXUHH AP — BIOPSAKOBAHOT #-KH 1 CTYIIEHS
HAJIEKHOCTI L€l 7-KK EBHOMY HEUITKOMY BijiHOWIeHHO. HeuiTKi BiJHOLEHHS M03HAYa0ThCA
TAKMK K 3BUYAH] BIAHOIIEHHS .

Hexa#t U=U={1,2,3.4}.

(2,4/0; (3,1)/0; (3,2)/0,5; (3,3)/1; (3,4)/0,5; (4,1)/0; (4,2)/0; (4,3)/0,5; (4,4)/1}.
Heuirke GiHapHe BifjHOIWEHHS R — HA3UBAETLCS CUMETPHYHHM, SKILO

Y (x,0)eURU [ (1, (x.3)=1)= (1, (. x)=1).

HeuiTke 6inapue BigHoLeHHs R HAa3MBACTLCH pe(UIEKCHBHUM, SKILO
V(x,x)eUBU |, (x.x)=1.

Hexaii x, y, z ¢ U, Toni HeuiTke OiHapHe BIJIHOUICHHS K Ha3WUBAETBCH TPAHIUTHBHUM,
SIKLLO

V(%) (».2).(x.2)e URU | n, (x,z)=1 2 max, [min (u,\, (x.»). 1, (yz))]

ITpuKIaIoM CHMETPUUYHOrO 1 pedIeKCUBHOIO HEUYITKOIO BIJIHOLIEHHS € BIAHOUIEHHS 'y
Oausbke 10 x7. Heuirki sigHowenns “y wabararo Gisbiue B X7, “x — jJanekuil poany y” €
TPAH3UTHBHUMHU, 4 Bi/HOLICHIIS “X CXOKE Ha }” HEe € TAKUM, OCKUILKH 3 TOTO, IO X CXOKE Ha
¥ 1y cXoke HA Z MOYKE HE BHILIMBATH, 110 X CXOXKC HA Z.

Hexaii U =U, xU,x...xU, — upsmuii 100yrok yHiBepcaibHUX MHOXHKH | M — nesika
MHOKMHA 3anexuocteit (nanpuxnaa, M =[0,1]). Heuitke n-apue BiiHOINEHHS BM-
3Ha4acThLCA K HeviTka nigMHoxuna R wa U, wo ripuiiMae cBoi 3HaueHHs B M. Y BuU-
naaky n=2 i M =[0,1] neuitke Bignowenus R mixx muoxunamu X =U, i ¥ =U,
Oyne nasusarucs dyuxuis R:(X,Y)—[0,1], wo crapurs y BiANOBIAHICTL KOXHIN n1api
enementin (x,y)€ X xY sennunny W,(x,y)e|0.,1].

Hpukaann.

1. Hexait X ={x,,x,,x;4 Y ={».»,,¥;,¥,3 M =[0,1]. Heuirke sianomenus R
Moxke OyTH 3a/1aHO Y BUIIIsAT TabauLL:

Pospin 4. YcknagHeHe nofaHHs 3HaHb i3 BpaxyBaHHAM (hakTopy HEBHU3HAYEHOCTI

. “k(x—y)? .
3. Binnowenns R, juis sixoro W, (x, y) =e *“" | npu nocurs Benukux k moxHa intep-

IIPETYBATH TaK: «X iy ONMU3bKI 32 3HAUCHHAM HHUCTIAY.

4.2.5. Heuitka norika

Y Oynesiii anrebpi | BigoOpakae ictuny, a 0 — xubHicts. Te x came mae Miclie B HEUiTKii
JOTiW], ae, KpiM TOTO, BUKOPUCTOBYIOThCS TAKOXK BCi Apobu Mix 0 i 1, 106 Braszatu Ha 9acT-
«oBy ictuHy. Tak, 3anuc

p(Bucoxkuii (X)) = 0,75

M3y

FOBOPUTL [P0 TE, HIO TBEPAXKEeHHA “X — BUCOKHH”, B JEIKOMY CEHCi Ha TPH YETBEPTHHU
ICTHHHE, TaK caMo SIK | Ha O/IHY 4YeTBepTy xuOHe. Jlns koMOiHyBaHHS HELINOYHUCENBHUX 3HA-
YEHb ICTUHHOCTI B HEWITKIH JIOTIL BU3HAYAIOTLCH SKBIBANIEHTH onepauii “i”, “abo”, “ne”.

p,ip,=min (p,p)) (To610 Menme)

p, abo p, = max (p,,p,) (r00610 Giabie)

He p, = 1-p (10010 “3B0pOTHE 3HAYCHHS).

TaxuM uuHoM iHdopmalilo MOXKHA KOMOIHYBATH HA OCHOBI CTPOTHX | TOTOKEHUX Me-
TOMIB, TOMY HEYiTKa NOrika 3 YCriXOM BUKOPHCTOBYETLCS, HANpUKIall, B cucremi 3abesre-
ueHHs npuiHsTra pitneds REVEAL.

4.2.6. HeuviTKke noriyHe BuBeeHHA

Jnst HEUITKMX MHOXKHH Taka Mpore/lypa BUINOBIZAC KOMIIO3ULIT HEUITKOT MHOKHHUA 4 3
HEUITKUM BiIHOIIEHHS [, To6TO

B= Aol a6o W, (y): max min[uﬁ( (x),u,, (x, y)] .

VY 1poMy nossrae KOMITO3MILIAHE MPaBUIIO BUBENCHHS. 3 BUXIIHUX HEUITKOT i AMHOKHHH
X i HeyiTkOrO BijiHOMIEHHS X®Y MU pOOMMO BUCHOBOK MPO BIATOBIHI IM 0OMEKEHH MHO-
HKUHK Y.

Hexaii X = V= {12734} i:

A(X) = “mamit” = {(1/1), (2/0,6), (3/0,2), (4/0)};

F(XY) = “npubanszno pisui” = {((1,1)/1) , ((1,2)/0,5), ((1,3)/0), ((1,4)/0), ((2,1)/0,5),
((2,2)/1), ((2,3)/0,5), ((2,4)/0), ((3,1)/0), ((3,2)/0,5), ((3.3)/1), ((3,4)/0,5), ((4,1)/0), ((4,2)/0),
((4,3)0,5), ((4,4)/1)}.

[1e BigHOIIEHHSI MOXCHA T10/[@TH Y BUIMISLAT TaOULL(i:

Y Y, Vs Yy
0 0 0,1 0,3
0 0.8 1 0,7
1 0,5 0,6 1

2. Hexait X =Y = (-o0,00), TO6TO MHOXHHA BCiX JMiHCHUX uncen. Bignowenns x > p (x
Habararo GinbLIe 33 y) MOKHA 3a/1aTh (BYHKIIEIO HAJIEHKHOCTI:

0, AKWo x <y
Hp = 1
L+ (U(x=p)")

ﬂku;ox>y'
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(Y) (Y) (Y) Y)
F 1 2 3 4
(X )1 l 0,5 0 0
(X,2 0,5 1 0,5 0
(X,)3 0 0,5 1 0,5
(X4 0 0 0,5 1
Toai: 0.5 0
, 105 0.5
B(Y)=A(X)o F(X,Y) =[1:0,6;0.2;01° =[1:0,6;0,5;0,2] =
05 1 05
0 0 05 1

={(1/1), (2/0,6), (3/0,5), (4/0,2)} == “Ginpll MEHII Majni”.
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BUKOPUCTOBYBAHHUH y PI3HHX SKCIIEPTHHUX i KePIBHHX CUCTEMAX MEXaHi3M HeUITKUX BHUBE-
JeHb Yy cBOTH ocHOBI Mae 6a3y 3HaHb, ChOPMOBaHY haxiBUAMH TIpeAMETHOT 06MAcTi y BUIIS/
CYKYNHOCT] HEUiTKMX MPEJUKATHAX TIPABKIT BUTISLLY:

IT: sxwo x € 4,10 ye B,

I, skwo x € 4,, 10 y€ B,

I1:skmo x€ 4,,

Toni ye B, ,
JIe X - BXi/IHA 3MiHHA, ¥ -~ 3MIHHA BUBEICHHS; A i B — dyuxuii HANEKHOCTI, BiAMOBIIHO HA
xiy.

[Tpuriaf nofiGHOro NpaBuiIa; AKUIO X — HU3BKO, TO Y -~ BUCOKO.

3uanns exkcriepra A —> B BinbuBac HediTKe NPUUYMHHE BIIHOUIEHHS NEPEIyMOBH i BUC-
HOBKY, TOMY HOTO MOXKHA HA3BATH HEYITKAM BiJIHOLIEHHSIM i rTo3Ha4YnTU yepes R :

R=A—>B,

ne """ HA3MBAIOTh HEYITKOK IMIUTIKALIIEK.

BijotieHHst R MOXHA po3risari K HeWiTKy [MAMHOXHHY NPAMOro nobytky X xV
IOBHOT MHOKMHU TiepeyMoB X i BucHOBKiB ¥ ODie, npouec onepiaHHs (po3MuTOrO) pe-
3ysibTaTy BUBEICHHS B’ 3 BUKOPUCTaHHSM IEBHOTO CTOCTEPEKCHHA A'i suanns A— B
MOJKHA 300pazuTh y BUIIAAL GpopMyIin

B=AcR=A4A(4—>B).

Sk oriepaniio KOMIO3ULT, TaK i onepanio iMIUTiKaLl B anredpi HEHITKUX MHOKHH MOXKHA
peaslizoByBaTH [O-PI3HOMY, AJic B KOKHOMY pasi 3arajiibHe slorivHE BUBEJICHHS 31HCHIOCTLCS
B HACTYTIHI HOTHPH €TaIH.

1. Heuirkicrs (BBenenHs Heuirkocti, dasudixaiis, fuzzification). PyHKUiT 3aneXHOCTI,
[ICBHI HA BXLJIHMX 3MIHHUX, 3aCTOCOBYIOTHCS JI0 TXHIX (PAKTMYHUX 3HAYCHD /Ul BU3HAUCHHS

_CTyIeHs ICTUHHOCTI KOXHOT Nepe/tyMOBH KOXKHOI'O 11paBHiIa.

2. Jloriune BuBexennsn. OGuycieHe 3HaueHHs ICTMHHOCTI JUIs HEPeayMOB KOXKHOIO
MpaBUia 3aCTOCOBYETHCA JO BUCHOBKIB KOKHOIO MpaBHia. Ile npu3BOAMTL N0 OAHIEN
HeuiTKOT MiAMHOKHMHH, WO Byjle NpU3HauYeHa KOKHIH 3MiHHIA BUBEJCHHSA JIIS KOXKHOTO
npauia. Slk MpaBMia NOTiYHOTO BMBEJEHHS 3a3BUYAlH BUKOPUCTOBYXOTHCH TiTbKU
onepauii min (MIHIMYM) a6o prod (MHOXEHHA1).

3. Kommnosunisi. Bci HeuiTKi MiAMHOKHHM, MPU3HAYEHI JUIA KOPKHOT 3MIHHOT BUBEAECHHS,
HOEAHYIOTHCS pa3oM, oG (OpMYBaTH OIHY HEHMITKY MIAMHOXUHY. Ilpu noxibHomy
06’cAHaHH] 3a3BUYAll BMKOPHCTOBYIOTBLCS oOrepaiii max (MAKCHUMYM) abo sum
(CYMA). Ilpu xomnosuuii MAKCUMYMY KOMGIHOBAHE BUBEICHHS HEUITKOT Mijl-
MHOKMHH KOHCTPYIOETbCS SIK MOTOUHHMI MAKCHMYM  BCIX HEUITKHX IiIMHOXHH,
BU3HAYCHHI 3MIHOIO BUBEIEHHS (IPABUIIAMH JIOTIYHOTO BUBEICHHS.

4. Tpusenenns po 4itkocti (nedazudikaiis, defuzzification), 110 BHKOPHCTOBYETHCH,
KOJTM KOPHCHO NEPEeTBOPUTH HeHiTKMi HaBip BuBeeHb y uiTke unciio. € sesinka KifIbKIiCTb
METO/1iB IPUBEJEHHS 10 YITKOCTI.

IIpmcﬂan. Hexait neska cucrema Ornyucy€eTbCcs HaCTYyMTHUMH HEUYITKUMH IpaBUJlaMH:

[T, : axmo xed, 10 we D,
Il : sxmo ye B, TO0 we k£,
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Poapin 4. YcknagHeHe NoaakHs 3HaHb i3 BpaxyBaHHsM (DakTopy HEBU3HaUYEHOCTI

IL, : sxmo ze C, 10 we I,

J1e x, y i z — iMeHa BXIAHMX 3MIHHUX, W — iM s 3MiIHHOT BuBeaenns, a 4, B, C, D, E, F — 3ajaHi
byHKUIT HAJISKHOCTI.

[lepeabauacTbest, WO BXiAHI 3MIHHI NPUAHSIKM JesKi KOHKpeTHI (4YiTKi) 3HaYeHHS -
XY, 1§ Z,.Binnosiano 10 HaBeeHUX eTariB, Ha eTarii | jUis 3a1aHUX 3HAUCHb, BUXO/IAH
3 Qynkiiii nanexuocti 4, B, C, nepelysaiors ctyneni icrannoeti 0L(x,), o(y,), 0(z))
JUTS NIEPETYMOB KOYKHOIO 13 TPBOX HABEAEHUX NMPABHII.

Ha erani 2 BinOyBacrbes «BifcikanHs» (QyHKUIH MPUHANEKHOCTI BUCHOBKIB I1PABHJI
(to6ro D, E, F) na pisasx o(x,), o(y,). o(z,)-

Ha erani 3 pos3misfiaioThes yciveni Ha apyromy erari (yHKuil HanexknocTi i BUpobseTsest
iXHe 00 €/iHaHHs 3 BMKOPUCTAHHAM ONepallii max, y pesy/ibrari 4oro OTpUMyeThes KoMOTIHO-
BAHA HEYITKA MiJIMHOKMHA, KA ONUCYEThCs (DYHKILEIO HAJIeKHOCTI Hy ((1)) 1 BijNOBl1a€
JOriYHOMY BHUBEJICHHIO JUISi BUXIIHOT IMIHHOT W.

Hapewnri, Ha 4-my erani, skio HeoOXiJHO, 3HAXOAUMO HITKE 3HAYEHHS BUXIJIHOT 3MIHHOT,
HATIPUKIIAJL, 13 3aCTOCYBAHHAM LEHTPOBOIO METO/Y: YITKE 3HAYEHHs BUXIJHOI 3MIHHOI BU-
3HAYAECTHCS SIK LICHTP Bary Juis KpuBoi W, (co), TOOTO

J.(np,\; (©)dwm

Hacrynui 0CHTL  4acTO BUKOPUCTOBYBaHI MOMMU(IKAILT aJrOpUTMY HEYITKOIO BHBC-
JICHHS:

I skumo xe A i ye B ,ro ze(,

[:scmo xe A, i ye B, 10 ze (.
Ae X iy - IMEHA BXIJIHWX 3MIHHHX, Z - IM’St 3MIHHOT BUBEACHIIS, A.4,. B.B,, C, C,
— Aesiki 3ajaani GpyHKuii 3a0€KHOCTI, TIPU LbOMY HITKE 3HAUYCHHS Z, 1HEOOXIMHO BU3HAUUTH
Ha OCHOBI HABEAEHOT IHPOPMALIT il HITKUX 3HAUCHDL X 1 ),

AJropurm Mamdani [82]. [lauuit aropumy MareMaruaHo Moxe Oy onMcanii y Takui
crioci0.
1. Heuirkicrb: 3HAXOMNTLCA  CTYNEH! ICTHHHOCTI JUld  HIEPEAYMOB  KOXKHOTI'O  fipasua:

A(x,) A, (x) B(yy) By(yy)

HeuiTke BMBC/ACHHST 3HAXOMATLCS PIBHI «BLICIKAHHN» JUISL TIEPCAYMOB  KOKHOIO i3
npaBuiL

.

oy = Al (Xo) A B| (,V()),
o, = A, (x) A B, (y,)s

e uepes A rozHadena orepatis JJoriuHoro MiniMymy (min), oTiM 3HaXo/AsThCs «yCIUeH»
byHKUIT HAJteKHOCTI :

Ci(z) = (a, A C(2)),

('fg(z) =(a, nC,(2)),
3. Komnosuuis: 3 puxopucranns onepauii MAKCUMYM (max, pani nosnauysauoi
ak V") Bupobasierses 00 eiHAHHS 3HAWAEHUX YCIYEHHX PyHKUIA, 10 NPUBOANTL 10

OIepPIKAHNSA [HACYMKOBOT HEUITKOT NIAMHOMKHHM JUT QYHKLIT HAJIEKHOCTI:
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W, (2)=C(2) =Ci(z) v Cy(z2) =(a, A C(2) V(a, A C,(2).

4. HapewTi, npuBeACHHs 10 YiTKOCTI (U1 3HAXOMKEHHA z,) 3AIACHIOETBCS, HAMPHKIIALL,
LEHTPOBHM METOJIOM.
Aaropurm Tsukamoto. [82] Buxiani nani - K y nMorepeiHporo aliropuTMy, aje B LiboMy

BunasKy nepenbadaetses, wo dyukuii C) (Z),C2 (Z) € MOHOTOHHHUMH.

1. Tlepuimii eTan — TaKkuii xe, sk B anroputvi Mamdani.

2. Ha npyromy eTari criouarKy 3SHaXOUsThCsl PiBHI «BiACIKAHHsY O, 10, , aNOTiM PO3B’A3YI0UH
pisuants: o, = C| (Zl ), o, =C, (22 ), 3HAXOAMMO 4iTKi 3HaueHHst ( Z, I Z, ) U1 KOXKHOTO
3 BUXIJIHMX TPABUIL.

3. BuzHAuaeThcs 4iTKe 3HAYSHHS 3MIHHOT BUBEACHHS (K 3BAXKCHE CEPE/HE Z| iz
0z 40,z
Z() - b
o, +0,

y 3ara/lbHOMY BUNAJKy (AMCKPETHHI BapiaHT HEHTPOBOrO METONY)

n

Doz,
_ =l .
S
1=1
ITpuknan. Hexaii macmo A4,(x,)=0,7, 4,(x)=0,6, B(y,)=0.3. B,(y,)=0.8, mo
BiJIMOBIAIOTHL PIBHAM BiACIKAHHS
a, = min(4, (x,), B,(¥,)) = min(0,7;0,3) = 0,3,
a, = min(4,(x,), B,(¥,)) = min(0,6;0,8) = 0,6

. I - . ; _
i smauenns z, =8 1 2z, =4, 3Halineni B pe3ynbTart PILICHHA PIBHAHb C(z)=03,

C,(z,)=0,6.

z
=0

u Ipasw | “1 mind
!

Posain 4. YcknagHeHe nogaHHs 3HaHb i3 BpaxyBaHHAM (hakTopy HEBU3HAYEHOCTI

4.7.):

[pu  upomy YiTKE  3HAYEHHS  3MIHHOI
z,=(8-03+4-0,6)(0,3+0,6)=6.

Aaropurm Sugeno. [82] Sugeno i Takagi BuxopuctoByBanu Habip npasuil y Ha-
CTYMHI# popmi:

BUBE/IEHHS  (JIMB.  pUC.

IT:sxmo xe 4 i ye B, 10 z;, =ax+by,
I,:sxkwo x€ 4, i ye B,,10 z, =a,x+b,y.
TonaHHs anropuTMy

1. Tlepwmii eran — sk B anropurmi Mamdanti.

2. Ha apyromy ertani sHaxoammo o = A,(x,) A B (¥,).
IH/MBITyallbHI BUXOAU TPaBHIL:

o, =A,(x)AB,(y,) i
Zl* =ax, +b1yo,

: b
Z, =X, 0,
Ha TpeTboMy eTari BU3HAYAETbCS YiTKE 3HAYEHHS 3MIHHOT BUBE/ICHHSI:
* *
_ 042 +0,2

0
o, +Q,
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Puc. 4.7. Imocmpauii 0o anzopummy Tsukamoto.
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Puc. 4.8. Intocmpauii 0o anzopummy Sugeno.

Auropurm Larsen. [82] B anroputmi Larsen HediTka iMrulikallist MOJICTIOETECS 3 BU-
KOPUCTAHHSIM OTepaTopa MHOXKEHHS.

Onuc anroputmy
1. Tlepwnii etan — sk B anropuT™mi Mamdani.

2. Ha npyromy erani, sk B anroputMi Mamdani cnovarky 3HaXOAATbCS 3HAUEHHs
o, = A4,(x) A B (),
o, = 4,(x,) A By (¥y),
a MOTIM -~ OKPEeMi HEeYiTKi MiAMHOXHHH
o,C, (2),0,C, (2).
3. 3HaXOAMUTHCS I1JICYMKOBA HEUITKA I/ IMHOXHHA 3 (PyHKLICIO 3aeXHOCTI
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Po3agin 4. YoknagHeHe nofaHHs 3HaHb i3 BpaxyBaHHaM hakTopy HEBU3HaYeHOCTi

IHTenekTyasibHi cucremu

Fipasio |

Ky (z): C(z)z (OL,C1 (Z))v ((X2C2 (z)),
(y 3arajicHOMY BHIAAKY n npasui [y (Z)= C(z)= K(OL,.C,. (Z))

4. Tpu HeOOXiqHOCTI BUPOOIAETLCS NPUBEACHHS JI0 YITKOCTI.

Anroput™m Larsen npoinocTposaHo Ha puc. 4.9.

I'tpasino 1

ud u mink u i
1 Ay 1l C,
ks
% N
f i ) : ._.._..._.L -
i 1 w v Oy W
[Ipasuao 2 “ w | |
“1 ! " Puc. 4.10. Inrocmpauis cripoweHozo an2opummy HeYimKoao susedeHHs.

H
i
i
H
:

Mpuknag: HeYITKMW perynsarop

HapeaemMo prKiIa/] BHKOPUCTAHHS allapary HediTkol JIoriky y 3ajiaul kepyBanus. Posr-
JISTHEMO 3aMKHYTY CHCTEMY peryitoBanns, ae yepes O nosHaucHmh o6’ ckr kepyBaHiis, Jyepes
P — perysistop, a uepes i, y, ¢, X — BUUIOBIHO BXI/IHUH CUIHAJ CHCTEMM, Ti BUXIIHKH cHTHal,
CHUTHAJ HOMWIKM (HEY3IOJUKEHOCTI), 10 HAUXOAUTh Ha BXiJL PEIYJIATOPA, | BUXIJAHMHA CHIHAN
Puc. 4.9. Imocmpauis ansopummy Larsen. perysstropa.

Y po3rasuyTii CUCTEMI peryiastop BUpoOisie KepiBHME CHIHAN X BINOBIAHO 10 00-
PAHOIO AJIrOPUTMY PErYJIIOBAHHS, HAIPUKIIA/, [PONMOPIIHHO CUrHANY MTOMMWIIKH, abo Ti
Buxiaui npaBuia B LbOMY BHITAAKY 33lal0TECH Y BUIJISLL inTerpany. 1lokaskeMo, WO B LOMY BHIIAJIKY [UIs BUPOOICHHS TAKOIO CUIHAJLY 3aCTOCOBANI
M, sxuoxe A, iyeB,. 10 2, =¢, PO3IIISIHYTI BULLEC METOJM arapary HEeHiTKOT JIOTKH.

CnpolueHui anropuTM HeviTKOro BUBeAeHHS

I[L:axmoxeA,iyeB,ro z, =c,,

) ) L p S R
e Cl 1 C} - JJCHKI 3BUHAHHI (‘{lTKl) yucJja.

Oriic anropurmy:

1. Ilepwuii eran — sik B anropur™i Mamdani.

2. Ha romy erani 3HaxoasTbest uucna o, = 4 (x,) A B, o, =4 (x)AB )
APy y . A . ! ‘( 0) . '(yo) ’ . : 2( 0) z(y()) Puc. 4.11. Cmpykmypa 3amKHymoi CUCmemu KepysaHHs!.
3. Ha TperboMy eTani 3HaxOAWThCS YiTKE 3HAYEHHA BUXIIHUX 3MIHHMX 32 dhopmyitoro: i} )

IMpunyctumo, o GpyHKILT peryisropa BAKOHYE MIKPOKOHTPOJIEP, 1IPH LIbOMY aHajoro-

_ oy T 060 BUI curuan ¢ obmexennit aianazonom -1, 111 nepersopurnes 8 undposy popmy ana-
0 o, +a, ’ noro-imdposum nepersopiosadem (ALIT) 3 uuckpernictio 0,25, a BUXLAHMA CUTHA peryJis-

TOopa X (POPMYETHCS 34 JIONOMOIoI0 M(POAHATOTOBOIO NEPETBOPIOBAYA i Mac BCLOIO 5

ab0 — y 3arajbHOMY BHIIAJIKy HassBHOCTI 72 IpaBuIl — 3a GOpMyJIOL0: pimmis: -1, -0.5. 0, 0.5, 1.

ZO‘;C; Bepyun Jio yBaru Bkasaui piBHi, BBECMO JIHIBICTUUHI 3MIHHI:
| Zp =42 . A, : BEIIMKHI HOSUTUBHAIA,
‘ Za' A, . maanii No3UTHBHUM,
“ il A, HynboBui,
[1F0CTpaLList CPOLIEHOTO AJTOPHTMY HEUITKOrO BUBEJIEHHA HaBeneHa Ha puc. 4.10. A, : Manuii HeraTMBHHUIA,
A53 BEJUMKUH HEraTUBHUH,
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IHTEeneKTyanbHi cucTeMu

i Ha JIMCKPETHIM MHOKHMHI MOXKJIMBHX 3HAYEHb CHIHAITY HEY3IODKEHOCTI € BU3HAUMMO by HKLii
3AIEXKHOCTI.
IMpunycrumo, 1o GyHKUIOHYBaHHS PeryIsTopa BU3HAYa€eTbCsl HACTYTHUMH [IPAaBHJIaMM:

I1: axmo, e = 4; i Ae = 4;, 10 x=0,

[1: sxwo, e=A4, i Ae=4,, 10 x=-0,5,

I1: ko, e=A, i Ae=A4,, 10 x=1,

3

I,: axwo, e = 4, i Ae=4 ,10 x=-1,

Je Ae - neplua pi3HUI CUCHATY NMOMUIKH B TOTOYHHH JHCKPETHUH MOMEHT 4acy.
Tabn. 4.1. 3HaqyenHs: chyHKUill HanexHocmi

1 0,75 | -05 | -025 0 0,25 0,5 0,75 1
A (e) 0 0 0 0 0 0 0,3 0.7 1
Ae) 0 0 0 0 03 0,7 1 0,7 0,3
Ae) 0 0 0,3 0,7 1 0,7 0,3 0
Ae) 0,3 0,7 | 0,7 0,3 0 0 0 0
Ae) 1 0,7 0.3 0 0 0 0 0 0

3azHaunmo, 1o HaGip npaBuiI MOXke OYTH 3arajiom i iHiuM. SIKilo, HaNpUKIaa, BUKOPU-
CTOBYETHCS CIPOUIEHHUH AJITOPUTM HEUITKOTO BUBEJCHHS, TO NPH 3HAYEHHAX, CKaximo e = 0,25
i Ae =0,5 maemo:

=min(0,7;0,3) =0,3 1 x, =0x,

=min(0,7;1) = 0,7 1 -0,5,
=min(0;0)=0 1 x, =1,
a, =min(0;0,3) =0,3 i x, = -1, i Buxia perynaropa
~03:0+0,7-(-0,5+0-1+0,3-(-1) 0,6 05
0,3+0,7+0+0,3 1,3 o

AHAJIOTIYHUM YHHOM 3HAYCHHS BUXIJHOI'O CUTHANY Peryiisiropa po3paxoByHOThCs I1PH

iHnIMX 3HaYeHHsAX e | Ae.

[Tpu npoexTyBaHHi MOLIGHUX (KHEHITKUX») PEryNsiTOPiB OCHOBHUM €TaroM € 3a/aHHs
Habopy HeuiTkux npasui. Iuwi acriekru: BUOIp GopMH (BYHKUIA HANEKHOCT, ajlropuTMy
IIPUBEJICHHSI 10 YITKOCTI, BUIJISHAIOTH 3aBJAHHAMU MPOCTILIMMH.

4.3. |lHWi meTogu MoaentoBaHHA HEYIiTKOCTEN B
iHTeneKTyanbHUX cucTemax

4.3.1. BukopucTaHHs KoediuieHTiB BneBHeHocTi (KB)

V Bigomiit exkcrnieptHii cucremi MYCIN 11 nogaHHsT HEYITKOCTEH BMKOPHCTOBYIOTHCA
ko€ ili€HTH BIICBHEHOCTI, IKi BBE/ICHI JJ11 BUMIPIOBAHHS CTyNEHs JOBIpH 10 Oy/Ib-9KOTO 110-
JAHOTO BUCHOBKY, IKMH € PEe3yJIbTATOM OIepKAHUX /10 HOTO MOMEHTY TBep/KeHb. KoediieHT
BrigBHEHOCTI (k) - 1@ PI3HUILET MXK IBOMa Mipamu:

k [he] = md |h.e] — mnd [h:el.
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V upomy Bupasi k [h:e] ~ BnesHeHicTsb y rinoresi i 3 BpaxyBaHHAM TBEp/pKeHb e; md [h:e]
- mipa noBip’s h npu 3aaanomy e, Toai sk mnd [hie] — Mipa HelOBIpH rinNoTesi & rpu TBEp-
JKEHHI e.

KoediuieHT BniesHeHOCTI MOKe 3MiHtOBarHCh Bift -1 (abcomorHa xubHicTs) 1o +1 (abco-
JIOTHA ICTHHA), TPUHAMAIOUM TAKOXK BCI NPOMDKKOBI 3HAYEHHSI, IpUUoMY () 03Ha4a€ NMOBHE He-
3HauHA. 3Hauenns sk md i mnd, iHmoro 6oky, MOKYTb 3MiHOBaTHChL auil Bia 0 go 1. Oxe,
k ~ 1e mpocTHit cnocid 3BaxKYBATH TBEP/DKEHHS «3a» 1 «IIPOTHY.

11a hopMyna He J03BONISE BIAPI3HATH BUITAJKU NPOTHICKHUX TBEPIUKEHB (1 ma’ i mnd -
o6uaBi BenuKi) Bia BUNaAKy HeocTarHbol indopmaii (i md, i mnd - oOuaBi Mani), IO IHKOAM
JIOCUTH KOPHCHO.

3ayBakumo, o Hi k, Hi md, ui mnd He € IMOBIpHICHUMU MipaMH, md | mnd NixnopsaKo-
BYIOTBCH €KUM aKciomam Teopil iMOBIPHOCTI, ajie He € BUOipkaMH 3 iKoi-HeOy (b MOmysii,
i TOMY T™M HE MOXCHA JIaTH CTATUCTHYHY IHTepripeTalitio. BoHu npocto 103B0NAI0OTL BIOPSI-
KyBaTH TiOTE3W BIANOBIIHO 10 TOr0 CTyHEHs npapionoibHocTi, skuif y HUX €. Y cucremi
MY CIN onepauii min, max i Bi/jHiManss Bij{ oAuHuL OyJIM BUKOPUCTaHI aHAJIOITYHO, K 1 B
HeYlITKIH JIoPilLl.

Te, mo dyno poxano Lopriiddom [307], - ue hopMysta yTouHeHHs, 32 KOO HOBY IHDOP-
MAIiIO MOKHA Gy10 CIIBCTABIISTH 3i crapumu pesyisraramu. Bona 3actocoByerses 10 Mip
JIOBIP’ St 1 HEJLOBIP 51, TTOB’ A3aHWX 3 KOOKHUM pedcHHsaM. Dopmyna juist md BUITISJAE HACTY THAM
UMHOM:

md [h:el, e2] = md |h:el ]+ md |h:e2)() - md [h:el]),
ae koma Mk el i e2 oznauae, o e2 Hacrynae 3a ¢l. AHaIONHO YTOUHIOIOTHCS 3HAUEHHS
mnd.

3micT (hopMyIn ToNsIrae B TOMY, 110 e(eKT JIpyroro TpepibkeHHs (¢2) Ha rinoresy A npu
sananoMy el BiauyBacToed y sMitlieHH md y CTOPOHY [EBHOT BU3HAYEHOCT! HA BIJCTAHB, SIKa
30K BT ApYToro TeepipkeHHs. Ll popmyna Mae nBi BaKIIMBI BIACTHBOCTI:

4 BOHA CUMCTPHUUHA Y TOMY 3MICTi, 110 NopsAaoK el 1 ¢2 He cyTTeBHH.
¢ B MIpY HAKOITMYCHHS TBEP/LKEHb, SIKI TITBEPIRKYIOTE rinoresy md (abo mnd), pyXaeThest
JIO BU3HAUEHOCTI.

4.3.2. BaneciBCcbkui niaxin

OnHnM i3 0OUUCTCHb HEBHM3HAUCHOCTI, SIKE MAC MIIHI TCOPETHYHI PC3YIIBTATH, € Teopis
AMoRBIpHOCTECH.

YV Gararb0X CHCTEMax, BKIIOYAIOUM CHCTEMY 3HAXO/DKEHHS KOPMCHHX — KOTIAJIMH
PROSPECTOR, Tteopema baiicca BUKOPHUCTOBYETHLCS siK HUTKA, fKa J01IOMarae 3B’ si3aTH
JIOKYTIH THGOPMAILIO, 100 HAJXOAUTL 3 pi3HUX kepest. Lle npasuwio no03Bosise OOUMCIHTH
BIIHOCHY TTPABOMIPHICTH IiMOTE3, W0 KOHKYPYIOTH, BUXOASUM i3 CHIIM TBEPPKeHb. B OCHOBI
fipaBuna fiexurh hopmysna:

v (h:e) = p (e:h)/p (e:h),
JI€ V BIIHOLIECHHS [IPABOMIPHOCTI BU3HAYAETHCS SiIK HMOBIPHICTE NOJIiH ab0 TBEpIMKEHHS € ripu
YMOBI 33/1aHOT KOHKPETHOT TiroTe3 A, siKa NMojiNeHa Ha HMOBIPHICTb LIbOIO TBEPXKEHHS 1py
ymoBi XxubBocTi 3a1an071 rirnore3u (A). Tak, AKUIO MU 3HAEMO HMOBIPHOCTI TBEPIXKEHHs TIpH
3ajanii rinoresi ta i AOMOBHEHHS, TO MM MOXXEMO BH3HAYUTH NMPABOMIPHICTE L€l IioTes3u
y CBITI HASBHUX TBEPUKCHbL. BiJHOIEHHS MpaBoMipHOCT] MOXe OYTH BUKOPHUCTAHE JUTH YTOU-
HEHHSI LIIAMCIB HA KOPUCTh PO3ITISLLY BAHOT MIIOTE3H, SIKIIO CTAe BIZIOMO, 1O Bij0ys1ack 1ojis ¢.
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IHTenekTyanbHi cucremm

Jamo ue nipapuno na mosi wancis. Hlancu na kopuers yorocs (0) i HMOBIpHiCTS (p) 1po-
CTO TIEPETBOPSITLCS OIUH B OJHOIO:

o= pl(1-—p); p= 0/l +0).
lepeTBOpeHHs OUIHKM «IIAHCH NPOTHY (&) B OLIHKY «1IAHCH 32» TAKOXK JOCUTH NIPOCTe:
0= 1/a.

Orxe, 7 nporu 4 Mmoxke OyTH BupaskeHe sk 1,75 niporu 1, wio sianosinae 0,5714 (no 1) «3a»
(ab0 4 110 7 Ha KOPHCTH PO3MIAHYTOT rinoTesn).

Baiieciscbka cxema yTouHenHs moxe Oy 3seneHa 10 supasy: o' (K) = o (h) s v (h : e),
Ae o (1) - anpiopHi wancu Ha KOPUCTD A, a 0 (h) — pe3yNbTaTHI allOCTEOPHI IAHCH 33 YMOBH
HACTaHHs NOJT € BIANOBIIHO 0 BIIHOWEHD [IPABOMIPHOCTI.

Toai indopmanis Bi pi3HHX 1KEPeEIT 3HAHb MOXKE KOMOIHYBaTHCh MPOCTUM MHOKEHHSM.
[lpn Binomux anpiopHux mwaucax juis rinotes, WO KOHKYPYIOTh Ha KOPHCTD A, o (A) i tiojii,
11pO sIKi BIIOMO, 10 BOHM BilIGYIIHCs, 1Erko 00YUCIIOIOTHCS ANOCTEOPHI IIAHCH, 4 32 HUMHU — |
HMOBIpHOCTI. BinomenHs npaBoMipHOCTI OTPUMYIOTLECS 3 TIPOCTO IBOMiIPHOT TabauLi, sKa
MOKAa3ye, K 4acTo Bi0YBAETLCS KOXKHA MOList IPU KOMKHIM 3 rinores.

Binnowenus nipasomiprocri 3asxkau goxardi. Xoua HYJIb | HECKIHYEHHICTh MOXYTb
3YCTPITHCS, 3aBXK/IM € MOJKIIMBICTb Y HUKHY TH LIAX 3HAYCHb, PH HEOOXi/IHOCTI TPOXH 3MiHHBUIN
Aaul. Toai TBeppKenns v > 1 BKasye Ha KOPUCTS IinoTesu, v < 1 - npotu Hei, a v = | rooputs
[1pO T€, WO TBEP/PKEHHS HE BIUIMBAIOTH HA IPABOMIPHICTb PO3ITIAHYTOT I'NIIoTesH.

MHOKHUK V [IOKa3y€, HACKITbKH HMOBIPHILLOIO CTAE NEBHA IIOTE3a NPH ICHYBAHHI TBEP/I-
JKEHb, HDK TIPH TX BiJCYTHOCTI.

3anuTaHHA NS NOBTOPEHHS Ta KOHTPOSIIO 3HAHb

SIki Bu 3naere cnocobu BpaxyBaHHs HEBU3HAYEHOCTEN B IHTENEKTYaIbHUX cHCTEMax?

2. Slkmi maremMaTM4HWH anapar BHKOPHUCTOBYETbCS JUlA BpaxyBaHus (AKTOpy HeBM3Ha-
UEHOCTI?

3. o Take weuirka jiorika?

4. 1o Take HEUITKI MHOKHUHK?

5. Ski icuytorb criocodn dopmastizauii HeHiTKHX NOHATH?

6. Slxa o6nacTb 3aCTOCYBaHHS HEUITKUX MHOXKHH?

7. SIxka dyHKilis HA3UBAETLCS XAPAKTEPUCTHUYHOIO (YHKUIECIO HAJEKHOCTI?

8. Jlaiite o3HaUEHHS aHANITHYHOT MOJET HEUITKOT MHOMCHHH.

9. 1llo Taxe HOCIH HEYITKOT MHOXHHU?

10. Lo Taxe niaMHOMXKHHA C-piBHs?

11. $Ixi OCHOBHI XapaKTePUCTHKH HEYITKHX MHOKUH?

12. ski Bu 3Haere onepauii Haj HEYITKHMKY MHOKUHAMU?
13. Slki BnacTuBOCTI onepalliii HaJ HEYiITKMMK MHO)KMHAMuU?
14. Slka HOopMa Ha3WBaETHCA TPUKYTHOO?

15, Illo Take TpuxyTHa KOHOpMa?

16. Ixi onepauii anreGpy Hajl HEUITKMMH MHOKHHAMU?
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[ 7. JlaitTe 03HA4EHHS HEWITKOT 3MIHHOL

|8. JlaiiTe O3HAUEHHS JIHI'BICTUYHOI 3MIHHO.

19. 1llo Take HeWiTKI BiAHOMIEHHSA?

20. Ski iCHYIOTh METOM IOJAHHS HEUITKHUX BIIHOLIEHbL?

21. Slke HeuiTke GiHapHe BiIHOIIEHHS HA3UBAETHCS CUMETPUIHAM? Hageits NpUKJIaM.

22. Slke HeuiTke GiHapHe BiIHOLIEHHS HA3UBAETHCH pednexcuuuM? Hasenits npuxiaiu.
23. Slke HeuiTke GiHapHe BiHOMIEHHS HA3UBACTHCA TPAHZUTHBHUM? HagetiTe npykiaau.
24. Hasenits kpoku anropurmy Mamdani.

25. Haseaith kpoku anropurmy Tsukamoto.

26. Haseaith Kpoku ajropurmy Sugeno.

27. Haeesuith kpoku anropurmy Larsen.

28. HasesiTh KPOKH CHIPOLEHOIO AJTOPUTMY HEYITKOIO BUBEICHHS.

29. Slki inwi METOM MOACIIIOBAHHS HeuiTkocTel By 3naere?

30. Lo rake xoedillieHT BREBHEHOCTI?

31. Sk BUKOPHCTOBYETLCS TEOPist KMOBIPHOCTI JUIst TIOJIAHHS HeuiTKoCTen?

32. Jlaitre o3Ha4eHHS AlPIOPHOTO H AlIOCTEOPHOTO LIAHCIB.

3aBaaHHs AN CaMOCTIMHOro po3B’A3yBaHHS

1. 3a BUXLIHOIO TAGNMIEIO BIUIMBY KALLTIO HA 3aXBOPIOBAHHS I'PUIL, OOUHCIIUTH AIlOCTeOpHY
OLLIHKY 3aXBOPIOBAHHS [PUIIOM, SKIIO BIIOMO, 110 NALUEHT KALLIAC.

3axBOPIOBAHHSI Beboro
I'pun He rpun
Kaunusie 20 33 53
He xauusic 24 23 47
Beboro 44 56 100

2. 3uaittv HeuiTKy MiAMHOXUHY B = Ao F, SKIIO BIJIOMO, L0 |1, (X)=(1: 0.6; 0.3) i HediTke
BiJIHOUIEHHS F 3ajlaHe Tabnuueto:

F 1 2 3
I I 04 03
2 04 1 07
3 03 07 1

. Bukopucrosyioun dopmyny opmidda 3naiaire saranbuy Mipy JIOBips, SKIO Mipa
JIOBIpSt 10 NEPLLOro BUCHOBKY pibHa 0,4, a U1 Apyroro — 0.,6.

(U8

4. Postsnemo npaswito exkcneprioi cucremu MY CIN, nipejicrapnene HuwKye:
SIKILIO 1) opranizm BoOAie rpaM J10AaTHiM KObopoM, |
2) opratizm Mae Gopmy Konooukw, |
3) opraism B npoleci pocTy yTBOPIOE BAHIOMKKH,
TO moxna Beaxkars (0,7), WO Uei MIKpOOpraHizM BIAHOCHTBLCS JIO KITACy streptococceus.
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lHTenekTyanbHi cucremu

Br-sa?xammemo, uwo chopmynsoBaHi y npasuii YMOBH  XapaKTepPU3YIOTLCA TaKUMU
KOe(iLliEHTaMU BIEBHEHOCTI:

Ymosa 1: 0,8
Ymosa 2: 0,2
Ymona 3: 0,5
. Skuit koediuienT BrieBHEHOCTI XapaKkTepU3ye BUCHOBOK NPO Te, IO JaHWH OpraHizm
BIAHOCUTLCA N10 Kiiacy streptococcus, gke Bunacts MYCIN y Bianosianocti 1o chopmosa-
HOro npasuna?
5. PosrisHemo Taky napy npaeun excrieprhoi cuctemu MY CIN:
AKHIO 1) kynbrypa B3sita i3 ananisy kposi |
N 2) nauieHT cTpaXKNAE YHIKOHKSHHIM wxipu ecthyma gangrenosum,
'O moxkna Baskaru (0,6), 1o ueit MIKpOOPTraHi3M BiHOCHTBCS J10 Kiacy pseudomonas.
AKIO 1) tan indekuii bakrepianbhuii |
2) nauieHr mae cepio3Hi omiku,
TO moxnHa sBaxaru (0,4), wo ueit MIKPOOPraHi3M BiAHOCHTBEA /10 KJ1acy pseudomonas.
Bxlza?xa'mmemo, o copmoBaHi y 1epwomy rpasuii YMOBU  XapaKTePU3YIOThCs
KOC(]).IU,ICHTaMH BriesHenocti 0,8 10,9, a chpopmosani y 2-my nipasuui KoedillieHTaMHu BrieBHE-
HOCTI 9,2 i_(),3. Sxuit xoediuienT Bresrenocti 6ysie XapaKTCPU3YBATH BUBCICHHS, 1[0 JaHUI
OpraHI3M BLIHOCHTBCS JI0 Kiacy pseudomonas? |

6. BBa)KaTI/lMCMO, 1O TOHATTS «He3BHUYaiiHa OlliHKa 3 JICCATH» BHU3HAYEHA SK He4iTka
MHOXHWHA:

A=LO/), (110,9), (2/0,7), (3/0,5), (4/0.3), (5/0,1), (6/0,1), (7/0,3), (8/0,5), (9/0,9). (10/0,9)}

a MOHATTS ,,BUCOKA OLIHKA 3 JICCHTH BUZHAUECHA SK HEYITKA MHOXKMHA

oOynyiite HeuiTKy MHOXMHY «HE3BHUYAHHO BUCOKA OUIHKA 3 AeCITUY.

6. Hexaﬁ 33/1aHO  JBI HEYiTKI MHOXKUHH A={(1]0,2),(2]0,5),(3]0.8),(4]1)} Ta B={(I
(210,3),(3]1),(4[0,75)}. Bnaittn AUB, ANB, A-B, B-A, ADB, AB.

0.1),

100

PO30U1 5

TEOPETWUYHI ACNEKTU IHXXEHEPII
3HAHb

[lone 3gaun
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¢ Crparerii Ojicp>KaHHs 3HAHbL

¢ Teoperuuni acriexTy BH/100yBaHHA 3HAHD
L4

TeopeTudHi acnieKTH CTPYKTYpyBaHus 3HaHb

Lleit po3ais UiIKOM TIPUCBAYCHUI TeopeTHUHUM npodiieMam iHKeHepil 3HaHb, IHIHMA
CHOBAMM - MPOEKTYBaHHIO 023 3HAHD -~ OJIEPXKAHHIO | CTPYKrypusanii 3HaHb (axiBiiB s
NOAALUIONO po3podieHis 6a3 3uaHb. LIEHTPAILIIAM HOHSTISAM HA CTAAIAX OAepiKaiHs 1
CTPYKTYPH3ALLT € TAK 3BAHE 110J1€ 3HaHb.

5.1. NMone 3HaHbL

IHoKenepis 3HaHL — J0CHTb MONOJIMIA Hanpsm wrydHoro invenekry (L), skui 3’ asuscs
TOA, KOJIM IIPAKTHYHE POZPOBHUKH 3ITKHYIIUCS 3 JOCHTb HETPUBialiblMMKU pobjiemamu Tpy/i-
HOULiB «BUOOyBannsy i Gopmanizanii 3Hanb. Y nepiunx kuurax 3i LI i daxru 3azpuuait
TUILKH TOCTYJIHOBAKCS, HAJA ITOYAINCs CePHO3HI JIOCIEKEHHS 3 BUSABICHHS OIITUMATLHUX
crpareriii BujoOyBanns 3Haub (211, 45].

Lleit po3ail 1IJIKOM HPUCBAUYEHHH TEOPCTHUHMM NPodIeMaM iHKEHEpIi 3HaHb, IHIIMMH
CHOBAMU - IIPOCKTYBAHHIO a3 3HAHB ~ OJCPHKAHHIO | CTPYKTYPH3ALT 3HaHb paxiBuis s 110~
JAJLILOTO po3pobiicHis 6a3 3HaHb. [[eHTPATLHUM MOHSTTAM Ha CTalisX OJEpIKaHHs | CTPYK-
TYpU3aLiT € TaK 3BAHE T10J1€ 3HaHb.

[Tone 3HaHb — e YMOBHUH HEPOPMASLHHH ONHC OCHOBHUX MOHSTHL | B3a€MO3B SI3KIB MK
AOHSITTAMM 1IpeAMETHOT 001acTi, BUABICHUX i3 CHCTEMM eKCliepTa, y BUIIs rpada, jiar-
pamu, rabimiii abo TexcTy.

5.1.1. MoBa onucy noss 3HaHb

ITonsi 3Haue sik 1eplui Kpok 10 Gopmastizanii nojfae Moje/b 3HaHb [P0 NPEAMETHY 00-
JIACTH Y TOMY BHIJISULL, B SKOMY 1f 3yMiB BUPA3MTH aHANITUK Ha JesKii «cBoiity mosi. Lo ne
3a MoBa? BifoMo, 110 CIOBHUK MOBW KOHKPETHOT HAYKH (POPMYETHCS ILUISIXOM MOMOBHEHHS
3arajlbHORKHBAHOT MOBH CELIAIbHUMY TEPMIHAMH | 3HAKaMH, Ki 200 3a103U4yI0ThCH 3 M10-
BCSAKJICHHOT MOBM, ab0 BUHaxoaaThes [83]. Hazsemo 1o MoBy 1, | posrisinemo 11 BIaCTHBOCTI,
BPAXOBYIOUH, 1O CTAHJAPTY L€l MOBH HAapa3i HE ICHYE, a KOXKEH THIKEHEP 31 3HAHb 3MYLICHHH
cam 1i BUHAXO/UTH.

llo-nepuue, sik i B MOBI Oyap-sikoi HayKkH, B Hill Mac OyTH sKOMOra MeHLIe HETOYHOCTEH,
BIIACTHBHX MOBCIKIACHHUM MOBaM. YacTKOBO TOUHICTL JI0CATacTbCA OUIBLI CTPOrUM BU3HA-
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YEHHAM TOHATEL. Iieanom TouHocTi, 3a3BHuai, € MoBa Maremaruky. Moea L, mabyTh, 3aiiMac
NPOMDKHE MICLE MiXK NPHUPOIHOI0 MOBOKO TA MOBOK) MareMaTHKH.

[lo-npyre, 6axxaHo He BUKOPUCTOBYBATH B Hill TEPMIHIB IHUIMX HAYK B iHIIOMY, TOOTO HO-
BOMY, ceHel. Lle BUKIIMKae Henoposymints.

Ho-rpere, mosa L, mabyTts, Oyzne abo cCUMBOIBHOIO MOBOIO, 200 rpadiuHoI0 (CXEMH, Ma-
JIOHKM, MIKTOTpamu).

ITix wac Bubopy MOBH onMCy ToJIst 3HAaHb He ciij 3a0yBary, 1o Ha cTajii Gpopmanizauii
HEOOXIIHO 3amMiHUTH T HA MAlNMHHO-peasti3oBaHy MOBY ToJanHs 3Hadb (MIT3), Bubip skoi
3a/1eXKHUTD BIJI CTPYKTYPH 110151 3HaHb. [CHYE Psjt MOB, IOCUTH YHIBEPCANILHHX, U100 NPETEH/LY-
BaTW Ha POJb MOBH iHXKEHEPIT 3HAHD, - L€ CTPYKTYPHO-A0riuHa MoBa SLL, 1o Bkatouac ana-
pat siamOaa-koHBepcii [35], moBa K-cucrem [84], YCK [113] tomo. OaHak BOHM He 3HANHLUIN
IIMPOKOTO 3aCTOCYBAHHA. Y ACSKOMY PO3YMIiHHI cTBOpeHHst MOBU L jiyke 6rmanke 10 inei
po3pobieHHs yHiBepcaibhux MoB Haykd [83]. Jlo XVII crositrs yrsopunocs asa niaxonu
B pO3pOOJIEHHI YHIBEPCAIbHUX MOB: CTBOPEHHS MOB-K1acubikauiil i J0riko-KOHCTPYKTHB-
Hux MoB. o nepiuoi BigHocs e npoekty, sucxiani g0 inel . bexona, — 11e Moy Binkinca i
Hanrapno. Jlpyruit miaxin nos’s3anuii 3 J0CHIPKEHHIMH B paMKax MOLIYKY YHIBEPCAILHOIO
METOY Ii3HAHHA, HaiviTKiLIe BUCiorienoro P. Jlekaprom, a notim y npoekTi yHisepcanbHol
xapakrepuctuxy I Jleiibniua. Came JlIeHOHIL N03HAUYNB OCHOBHI KOHTYPH BUEHHS 1IPO CHM-
BOJIM, iK1 BINIOBIAHO 0 Horo 3ajymie y XVIII crositri possusas I JlamOepr, sikuit nas im’s
Hayui «cemioruka». CemMioTHka, B OCHOBHOMY, 3HaM1IJ1a CBOTX afenTiB y cdepi rymaHitapiux
Hayk. OCTaHHIM 4aCcOM yTBOPUJIACS TAKOXK HOBA I'aJly3b CEMIOTHKH — MPUKJIaHA CEMIOTHKA.

lipejcTaBHuky PUPONHUYMX HAyK LI He JIO KIHIS YCBIJJOMMJIM MO3MTHUBHI SKOCTI
CEMIOTHKH TUTLKH Uepes Te, 110 MAIOTh CITPABY 3 NOCHTb IIPOCTUMH 1 (OKOPCTKMMMUY TIPEIMET-
HUMHU obsacTamu. IM BHCTauac anapary TPaguLiliHOT MATEMATHKHM. [Ipore, B iHxeHepii 3HaHb
MH MAEMO CHpaBy 3 «M’SKHMH» NPEJMETHUMH O0JIacTAMU, /e SBHO HEC BHCTAYAE BUPA3ZHOT
aJIEKBATHOCTI KJIRCHYHOI'O MATEMaTUYHOIO anapary i e BEIMKe 3HAUEHHS Mac e(hexTUBHICTD
notauii (il KOMIIakTHiCTL, npocTota Moaudikawil, 3po3yminicTs iHTeprperauii, HaouHicTb
TOLLO).

Mogu cemiorrutoro mogentosarus [ 133, 150] sik npupoaHmnii po3BUTOK MOB CHTYaUIHHOIO
KEPYBAHHA €, sIK HaM 31a€ThCA, TIePIIMM HAOMIMKEHHSIM JI0 MOBH iHKeHepil 3HaHb. Came Min-
JIMBICTD 1 YMOBHICTb 3HAKIB POONSTH CEMIOTHUHY MOJIEIb IPUCTOCOBAHOK) IO CKIIAJHUX chep
peanbHOT JOACKKOI AisuibHOCTI. ToMy rosiopHe Ha crajtii KOHUErTyatizauii — 30epexeHis
NPUPOJIHOT CTPYKTYPHU MOJIS 3HAHHSAMM, a He BUPAZHI MOMJIIMBOCTI MOBW. Tpajuuiiino
cemioTHKa BkJrouae (puc. 5.1):
¢ cunmarcuc (CYKYIHICTb paBUi NOGYA0BH MOBH 200 BIZHOILEHHS MK 3HAKAMM);

¢ cemanmuky (3B’ 30K MDK €/IEMEHTaMH MOBH Ta TX 3HaueHb abo BIIHOMEHHS MiDK 3HAKAMU
i peasibHICTIO);

¢ npazmamuky (BIAHOLICHHS MDK 3HAKAMHU Ta X KOPUCTYBAYAMH).
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Komn'iortep <€————3ugx
A

Komn'iotep
A

CuHTakcuc
(BiHOW EHHA MiX 3HaKamu)

CemioTnka
MparmaTtuia
(BiAHOLEHHSA
MiX 3HaKamu
i Kopuc-
\yBadem)

ZemaHTHKa
(BiaHOWEHHA
MiX 3HaKamu
i peanbHicTIO

Kopucrysau 06 exr

Puc. 5.1. Cmpykmypa cemiomuku

5.1.2. CemioTyHa Mmogenb nonst 3HaHb

[Tone 3nann Pz € AeaK0t0 CeMIOTHUHOIO MOJCILIIO, 110 Moxe OyTH 300pakeHa sk rpad,
MaJIIOHOK, TabiuLis, jgiarpaMa, dopmyna abo TEKCT 3a/1€XKHO BijI CMaKy iHXEHepa 31 3HaHb |
ocobsnpocteil 1ipeamerHoi obracTi.

OcobnuBocti [TO MOXKYTh BIUTMHYTH Ha HOpMY 1 3MICT KOMIIOHEHTIB CTPYKTYpH Pz.

Posrnsremo rinnosijini komnonenty Pz (puc. 5.2).

- ™
S

k

g;p—eo—%
. J/

Puc. 5.2. Cmpykmypa nonsi 3HaHs.
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Cuarakenc. Y3arajibHeHO CHHTAKCUUHY CTPYKTYPY TOsIsl 3HAHb MOXKHA MOLATH K
[T=(I, O, M),
e | — cTpykTypa MoOuYaTkoBHX AAHHMX, sKi MiUISraloTh ONPAallOBAHHIO Ta iHTeprpeTauii B
ekcneprHiit cucremi; O — CTPYKTYpa BUXIJHMX JIaHUX, TOOTO pe3yiibrary podoTH cucTeMy;
M - oniepailifina Mosienb npeamMeTHol obnacti, Ha miacTaei skoi BinOysaeTbes Moaudikais |
B O.

Binnecenus komnonentis | ta O B P oOymoBiieHe THM, HIO CKII0BI | CTPYKTYpa LUX
iHTepdelcHNX KOMIMOHEHTIB IMIUTINUTHO (TOOTO HESIBHO) IIPUCYTHI B MO/ peNnpe3eHTallil B
ram’aTi excriepra. Onepauiiina mojens M Moske Oy TH NOJ1aHa SIK CYKYITHICTE KOHYeRmyanvHol
CTPYKTYpPH S, 10 BijtloOpaskae HOHATIHHY CTPYKTYpY npeamerHoi obnacti, i ynxyionanernoi
CTPYKTYPH S, 1O MOJIEJIIOE CXEMY MipKyBaHb eKcrepra:

M=(S,,S ).
S,» BUCTYNAE AK cTaTuyHa, HesminHa ckiafosa P,y ToH uac sk S Bijobpakae auHamiugy,
3MIHIOBAHY CKJIA/I0BY.

®opmyBanHs S. 3aCHOBAHE HA BMABJICHHI MOHATIHHOI CTPYKTYpH npeaMeTHOT obnacti.
Hani onueyerbes JOCUTh YHIBepCaibHUH alrOPUTM 3[IACHEHHS] KOHLIENTYaNbHOIO aHaNisy
Ha OCHOBI MoAUdIKallii MapaUrMHU CTPYKTYPHOTO aHanizy i rnodyaoBu iepapxii MOHATh (TaKk
3BAHA «ITIPAMIJIa 3HAHDY ).

CrpykTypa S_BKJIIOYAE TIOHATTS IPEAMETHOT 06/1acTi A | MOJIENIOE OCHOBHI (PYHKLIOHANbHI
38°3KK R | abO0 BIAHOLLICHHS MDK TIOHATTAMM, 1O YTBOPATD S, . L1i 38’13k BifI0OpaKaloTh MOJIEINb
abo crparerito yxsajenHs pituenna y subpaniit 110. Y rakuii cnoci6 S_ yTBopuTh CTpareriuny
cKJagoBy M.

Cemanruxa. CeMaHTUKA, WO HAJAE [EBHE 3HAYCHHS NPONO3ULIAM Oyb-K0T (opMalIbHOT
MOBH, BU3HAYAECTHCA Ha JeaKii obnacti. DakTnyro e Habip npasuil IHTEpripeTaltii npono3uiin
i popmyn mosu. Cemanrrka |, oBUHHA OyTH KOMITO3HUIHHOK, TOOTO 3HAYEHHS MPOIO3ULLIT
BU3HAYAETHCS SIK (YHKLIS 3Ha49€Hb HOI'o CKIIa/I0BHX.

Cemantuka MoBu L 3ai1exuth Bif ocobnusocreil npeamerHol obilacri, BOHa Mae BJa-
CTUBICTb nostiMopdizmy, TOOTO Ti cami ONMepaTopd MOBM B PI3HUX 3aBJAHHIAX MOXYTh MATH
CBOI 0COOMUBOCTI.

CemanTuky noss 3uabs Pz MokHa posmisiiati Ha ABOX piBHAX. Ha riepmomy piBHi Pizg, €
CeMaHTHYHa MOJIE/b 3HaHb ekcnepra | npo aesky npeamerHy obnacts O,. Ha apyromy pisi
Oy/Ib-sike 1oJie 3HaHb Pz € MOIeno IeAKUX 3HaHb, i, OTKE, MOXKHA FOBOPUTH NPO 3MicT HOro
K JEAKOro A3epKasia aiiicHocTi. Posmisaary repluuii piseHb y BiAPUBI BiJ KOHKPETHOT 00sacTi
HENIOLLTLHO, TOMY 3YNIHHUMOCS IOKJI/IHILIE HA IPYromy.

Ilone P‘-izg-—— e pe3yJLrar, OTpUMaHui «nicis 4-i TpaHcasuii» (SKIWO rOBOPUTH MOBOK
iHhopMaTHKK).
¢ |-ma tpancnauis (1) — ue cnpuiHaTTa Ta inTepnperauis aidcrocti O npeaMeTHOT 001acTi g

i-M eKCHepTOM. ¥ pe3yNIbTari y lam’sTi eKClepra yTBOPUTHCH MOJIeTk M | SIK ceMaHTHUHa

penpesenTais AIHCHOCTI | Horo ocoGUcTOro A0cBiay no poboTi 3 Hek.

¢ 2-ra Tpanciaauis (V) — ue sepbanizanis J0CBidy i-ro €KCrepTa, KOJIMW BIH HaMAraerbes
MIOSICHWTH CBOT MIPKyBaHHs S, | epe/iaTi CBOT 3HaHH: Z, IFKEeHePOBI 31 3HaHb. Y pesyssrari V,
yTBOpUTLCA a00 Teket 7', abo MosHe nosisomitents C.

¢ 3-1a Tpancnsitis (1) - ue cripulHsTTsL i iHTepripeTattis nosigomiens 17, abo C j-m ivdxeHepom
31 3mans. Y pesynsrari B nam’aTi (HKeHepa 110 3HAHHSIX YTBOPUTLCS MOJICIL CBITY M,
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¢ 4d-ta rpaHcisLis (K) )~ Lie KojlyBaHHs 1 BepOastizaifist MOaeIi M,y dopmi nosist 3HaHb P

Hai6inpie 15 cxema Harajyye JUTs4y rpy B «3ifncoBatuii rejieony; nepes iHkKeHepoM rno
3HAHHSX CTOITL BayKKE 3aB/IaHHS — JIOOMTHCA MAKCUMAJILHOT BiINOBIAHOCTI M&i 1V. 'V uurauis He
MOBMHHO BUHWKATH 11031, 10 P, BitoOpaxae O . Y xoaHOMYy pasi, ajpke 3HaHHs — pid cyry6o
aBTOpPHU30BaHA, BapTO Oyno 6 Ha koI EC crauTy YiTkni sipiink i-j, ToOTO «Oa3a 3HaHb excrepra i
B PO3YMiHHI ibKeHepa 31 3HaHb. )». BapTo 3aMiHUTH, HaNpUKITaa, ikeHepa 3i 3HaHb j Ha h, | Bukine
30BCIM IHLUA KAPTHHA.

Hapenemo npukinan BijvBy cy6’e€KTUBHMX MOMMALIB eKcriepTa Ha M, 1 V.. Peanbuicts
(O.): nBa vonorikk npubiraroTL Ha BOK3aJ 3a 2 XBWIMHH JI0 BLIXOAY nofza. bins kack -
yepra. B aBroMarnuHmx kacax BUILHO, ane Hi OIHOTO, Hi B Jipyroro Hemae 1pibHux rpotueil. Hactyr-
HUH noi3/ uepes 40 xeuimy. O60€ CHIZHIOIOTLCS HA BOKIIUBY 3yCTpiy.

[nreprperanis 1-ro excnepra (1,): He MOKHA NIPUXOAMTH HA BOK3aJ NizHime Hix 3a 10
xBuiuH. [arepnperaitist 2-1o excriepra (1,): rpeba 3amicu Mary JIpiOHI rpotii y KULIEHI.

Bepbanizauis 1-ro ekcriepra (V ,): crizHuBses Ha noTpibHUIA Noisj, ToMy 110 He po3paxyBaB
uac.

Bepbanizauis 2-ro excriepra (V,): cniznuBes, ToMy IO Ha BOK3ani IylyTaHuHa, Oing kac
uepru.

Hacryrnmi tpancensnii e 6inbuie Oy/1yTs CHOTBOPIOBATH H BUIO3MIHIOBATH MOJIENb, /1€ TETiep
BKE 3 YPAXYBAHHAM CY0 €KTHBHOIO CIPUIHSITTS 1HXEHEPIB 31 3HAHD.

Orke, SIKINO BBAKATH T0JIC 3HAHB 3MICTOBOIO (CEMAHTHUHOIO) MOAEIIIIO NPEAMETHOT 00-
JacTi, To g MOJENb JBidi cyd’ektuBHa. [ AKILHO Mosesb M!U ~ L€ ycldeHe BIIOOpOKeHHs Og, TO came
Pz~ nuiue Biabrmck Mgi yepes npusmy V. i M,

Hparmarnka. fx nparmaryuny ckiiagoBy ceMiOTHUHOT MOJIeIli BAPTO PO3IMSNAATH TEXHO-
Jioril 3AiHCHEHHs cTpyKTypHOro aHainizy [10, kopucTyrouHuCh SIKUM iHKEHep 31 3HaHb MOXKe
copmysaru Pz 3a pesysipraramu craii 3000y TTs 3HaHb.

O1xe, mijL niparMarukolo OyoeMo po3yMiTH MPaKTHHHI aCNEeKTH po3poOIeHHs H BUKOPH-
CTaHHs 10J1s1, TOOTO SK BiJI XA0CY YEPHETOK 1| CTEHOTPaM CEaHCIB 3/100y TSl 3HAHb ICPEUTH [0
cTpytkol abo xoua 6 3po3ymisnol Mojeni.

Hownaaninie i nvTanHs BUCBITICH! Hibkde. OQHaK rosie 3HaHb, HE3BAKAIOUH HA BCI
CTapanHs IHKCHEpPa 31 3HAHL | eKcrepra, 3aRKian OyayTh Jjiuwe OaiiuM BIOUTKOM pealibHO
iCHYIOUOT 11pe/iMeTHOT 00J1acTi, aJKe CBIT, 1110 HAC OTOYYE, TAKMH MIHIIMBUH, CkITaj(Huil | pi3HO-
MaHITHUH, a Te, 1o 30epiracThest B HaLLiH CBIIOMOCTI, TaK MOraHo MiAJaeThCs BepOanizaliii.
Tpore, 3 norsty HaykoBOT MeTORONOr i, 683 NPOJlyMaHoro, YiTKOro M rapHoro o 3HaHs He
MOKE HTH H MOBM Npo cTBopenHs 0a3u 3HaHb npomucsiooi EC.

5.1.3. «[lipamiga» 3HaHb

lepapXiuHicTh MOHATIHHOT CTPYKTYPY CBIAOMOCTI NiJIKPECHIOETbC B poGoTax Gararbox
ncuxonoris [23]. [lone 3HaHb MOXHa cTpaTH]iKyBaTH, TOOTO PO3MIALATH HA PI3HUX piBHSX a0-
CTpaKUii NMOHATB. Y «nipamili 3HaHb» KOXXHHH HACTYNHUH PIBEHb CIYXHUTH /ISl CXOMKEHHS
Ha HOBUH CTYNiHb y3aranbHEeHHs i MOMUOICHHS 3HaHb y nipemeTHii obnacti. OTxe, MOX-
JIBA HASBHICTD JIEKIILKOX PIiBHIB MOHATIHHOT CTPYKTYpH S, Bujaethes J01iIbHUM NOB’ A3aTH
ue i3 HbuAHoI0 npodeciitoro gocsiay (Hanpukian, ak y cucremi ABTAHTECT [44] abo 3
piBHEM iepapxil B cTPYKTYpHHUX 1@bnsx opraunisatlii. 3a3Buyai, crparerii puiiHsTTS pillieHs,
TOOTO QPYHKIIOHAIBLHI CTPYKTYPH S, Ha PisHUX piBHIX OyyTh ICTOTHO BiApizHaTHes. SAxino
cnpoOyBaTH JIaTH MATEMATHUYHY IHTEPITPETaLiio PIBHIB ITIPAMIJIU 3HAHB S(UULUL U
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TO HAHOIIBII HAMITPO3OPIILIMM € TTOHATTS comomopizmy — BinoOpaxkerHs aeskoi cuctemu E,
10 30epirac OCHOBHI onepauil i OCHOBHI BUIHOUIeHHS i€l cucremu. Hexaii
E=(E 0,:iel)(r,:jel))

Aesika cucTeMa 3 OCHOBHUMU NOHATTAMH 0,,1 € [ Ta OCHOBHUMH BifiHOLIEHHAMU T ; € J .

l'omomopdhizMom  cucremsn  E B oaHoTunHy i cucremy  E® Gyae:
E=(E (0 :iel)(r,:jeJ) ,nasupactes BigobparkeHns,

O E= L',
SIKE 32JIOBOJILHSIE HACTYTIHI [IBI YMOBM:
D(o,(ey,...¢, ) =0 (P(e),....,D(e,; ));

yer, > (P(¢),...D(e

A4 BCIX €NIEMEHTIB ¢,,....¢, 3ETascixie l,jeJ
Bianoiaxo 10 BBe)eHUX NO3HAYEHb PiBHI I1ipaMijii cyTh romomopdizmu moaeneit (tob1o
FIOHSTH | BIJHOLIEHD) npeaMerHoT obnacri

D:M=M,

e M=(A,RS,M =(A" RSN, A" — Mera-niousrrs, abo MOHATTS BUILOIO piBHA abcT-
pakuii; R -~ Mera-sijiHowenus; S mera-crparerii. CXoAa4y 1o CTYIeHsX Mipamijiu, M1 OT-
pUMyEMO cCcTeMyY roMOMOpdi3MiB, IO BIAMMOBIIAE pe3ysibTaraM, OTPUMAHUM B KOFHITHBHIH
MCUXOJIOTIT MPO 3MEHIIEHHS PO3MIPHOCTI CEMAHTHUHOIO NPOCTOPY nam’ ATl 31 30iNbIIEHHSIM
JIOCBIJLY €KCIepTiB. :

(e,....e

~m

) er',.

m

5.2. Crparerii onep>xaHHsl 3HaHb

Hig vac dopmyBanHs 110515 3HAHL KIOUOBUM THTAHHSAM € CaM IPOUEC OTPHUMAHHS 3HaHb,
KOJIM BiAOYBAETHCS [IEPEHECEHHS KOMITETEHTHOCT! EKCIIEPTIB Ha iHKeHePiB 31 3HaHb. 1is Ha3Bu
uporo npouecy B siteparypi no EC nabyno nowmudpeno kisibka TepMiHiB: npuabdadus, 3100y-
BAaHHs, BUTSITAHHS, OICP)KaHHS, BUSBIEHHS, POPMYBaHHS 3HaHb. Y aHIIOMOBHIHN crieuianbHii
airepatypi B OCHOBHOMY BHKOPHCTOBYIOThCS ABa: acquisition (npuadannsi) i elicitation (Busis-
JIGHHS, BUTSAaHHS, BCTAHOBJICHHS ).

Tepmin «rnipunbanus» Tpakryerbes abo Jye HIMPOKO - TOJI BIH BKITKOYAE BECH IPOLEC
nepegaBaHHA 3HaHb BiJl ekcriepra 1o 6a3u 3HaHb EC, abo pxe sk cnocid aBToMaru3oBanol
noOyoBH 0a3H 3HAHD 34 AONOMOIOI0 JliaJlory eKcriepTa i CrelianbHOT Mporpamu (npu LoMy
CTPYKTYpa I10JIsl 3HAHL 3a3JaJleTib 3aKIaJacTbes B riporpamy). B o0ox Buiagkax repmin
«TpUADGAHHS» HE CTOCYETBCS CAMOrO TATHCTBA €KCTPAryBAHHS CTPYKTYPH 3HAHL 3 MOTOKY
iHopmauii npo npeaMerHy obnacts. Llel rpouec onucyeThes ROHATTIM «BUAOOYBaHHSY.

ABTOpH CXM/IbHI BUKOPUCTOBYBATH [1eH TEPMIH K OiblI €MHUH | TAKMH, 1O TOUHIILE BH-
pa)kae 3MICT NPOLIEAYPH TIEPEeHECEHHS KOMIIETEHTHOCTI €KCIepTa Yepes iHkeHepa 31 3HaHb y
Gasy 3HaHb EC.

BunoOysanns 3nanb (knowledge elicitation) - ue npoueaypa B3aemonil ekcnepra i3 ke~
penoM 3HaHb, Y Pe3ynbTari K01 CTal0Th SBHUMM NIPOLEC MIPKYBaHb (haxiBLIB NpH yXBaJIeHH]
pilieHHs i CTPYKTYpa IX YsIBJIEHD [IPO MpeaAMeTHY 061acTh.

Ha choroaui Oinbiuicts pozpoduukie EC Bi3HaYaloTh, 10 npouec BUAOOYBaHHA 3HAHDb
3QIMILAETHEC «HAUBYKUMM» MictieM npu nodbynosi npomuciosux EC. Hpu usomy im g0Bo-
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AUTHCSL TIPAKTUHHO CAMOCTIHHO PO3pOONATH METOM BHTATAHHS, 3ILUTOBXYIOUMCH i3 TaKUMHU
TPYAHOLUAMHU:

4 opraHizauiiHi HENoroPKEHOCTI;

¢ HEBIAIMH METOJ BUTATAHHA, IO He 30iraeThest 31 CTPYKTYPOIO 3HaHb Y MEBHIi 0OmacTi;

¢ HeaJeKBaTHA MOAECb (MOBA) ISl 11OJIAHHS 3HAHb.

Moskxa fofaru j1o uboro [44]:

HEBMIHHS HAJIATO/IMTH KOHTAKT i3 €KCIEpPTOM;

TEPMIHOOMYHUIN PizHOGI;

BI/ICYTHICTb L[IJ1ICHOT CHCTEMM 3HAHD B PE3YJIbTaTi BUTSTAHHS TiIbKN «parMenTiBy;

* & o o

CTIPOLIEHHS «KAPTHHH CBITY» €KCIepPTa TOLLO.

Iponec BraoOysanns — e TpuBasia i TPyAOMICTKA POUEYPa, B AKiH iHXKEHEPOBI 3i 3HAHD,
030pOCHOMY CreHiaTbLHUMM 3HAHHAMH 3 KOTHITHBHOT MCUXOJIONT, CHCTEMHOIO aHastizy, Mare-
MaTHUHOT JIOFIKHK Ta iH., HEOOXIANO BIATBOPUTH MOJIEIb NPEAMETHOT OOJIACTI, IKOK KOPUCTY-
FOTBCSI CKCHCPTH JUTS NpUAHATTS pitnends. Yacro pospobmosaui-nouarkisui EC, fakaroum
CHIPOCTUTH 110 HPOLICLYPY, HAMATAIOTHCS NIAMIHWTH [HXKEHEpa 31 3HaHb CAMHUM eKCIepToM. 3
Oararbox rpuums 1e nebaxkano.

[Mo-nepite, Bennka wacTHHA 3HAHBL EKCMIEPTA -~ LE PE3YNLTAT YUCACHHMX HAlIAPyBaHb
CTYIEHIB A0cBity. | uacro, sHaroun, 1o 3 A BUBOAHTHC B, EKCIIepPT HEe YCRIIOMIIIOE, 110
JAHIIOKOK HOTO MipKyBsakb Oy nabararo posiui, wanpuwinany A -—> D —>C —> B abo
A->0>R—->8B

o-gpyre, sax 6y.JlO BLoMo uie Iliaronosi, muchenns giasoriaue. [ TOMY Jliajior iiKke-
Hepa 31 3Hanb | excnepra - HalinpupoaHitia Gopma BUBUCHHS J1abipUHTIB 1AM ATi ekcriepra, y
AKUX 30€pIraloThest 3HAHHA, YACTHHA SKUX MAe HEBepOaIbHUI XapakTep, TOOTO BUPAKEHI He
y (opmi ciis, a, nanpuinaz, y Gopmi naounnx obpasie. | came B HpoLeci HOSCHEHHS iHKe-
HEPOBI 31 3HAHb EKCEPT HA Ui PO3MUTI acouiarupri 06pa3n HaBilye UiTKi ClIOBECH] spIuKH,
TOOTO BepOaslizye 3HaHS.

Ho-Tpere, ekerneprosi Bakue CTBOPUTH MOAIE/Ib NIPEUMETHOT 061aCTi BHACIIA0K MUOUHU
obeary indopmauii, sixoto sin Bonogie. Llle B curyauiiinomy kepysanni [150] 6yiio BusiBiieHO:
o0’ peanbHoro crity 38°s3ami Gibiu Hik 200 THIAMM BiIHOWICHS (TUMUYACOR], TPOCTO-
POBI, TIPUYUHIIO-HACII/KOB], TUIY » yacTHHa-1Tie» Ta in.). L]i BiaHoweHns i 3°13ku nipes-
METHOT 00A4CTI YTBOPATH CKJIAHY CHCTEMY, 3 SIKOT BUALIMTH «CKesleT» abo rojloBHY CTPYK-
TYPY IHOJII NOCTYIIHIIIC AHAIITHKOBI, 10 [0 TOrO %K BOJOJIE CHCTEMHOIO METOMOMOTICIO.

Tepmin «iipuabanns» y 1bOro 3aiMIeHHii 3a ABTOMATM30BAHMMH CHCTEMAMH NPSIMOTO
cniikyBanus 3 ekcneprom. Bouu jiificHo Gesnocepeanbo 3000yBatloTh Bke roTosi (hparMeHTH
3HaHbL BIANOBIAHO JIO CTPYKTYP, 3aKiajieHux po3po0/ioBauamMM cucteM. BinblmicTs Lux
IHCTPYMEHTAILHUX 3acobiB crelianbHo opieHToBaHo Ha konkpetHi EC i3 sopeTko no3Hade-
HOIO MPE/IMETHOIO 06/1acTIO U MOJIENIIO MOAAHHS 3HAHb, TOBTO He € YHIBEpCaTbHUMM.

HpujOanns snans (knowledge acquisition) — npouec HanosreHHs 6a31 3HaHbL eKcriepTOM
3 BUKOPUCTAHHAM CIeliajli3oBaHMX IPOrpaMHHUX 3ac00IB.

Hanpuinaa, cucrema TEIRESIAS [229], wo crana npaposuukoio Beix iHCTpyMenTapiis
AN puaOaHHS 3HaHb, NPU3HAUEHa 1S MOTIOBHEHHS 6a3u 3HaHb cucremu MYCIN a6o i
JOMIpHIX Tatysei, nodynosanux Ha «obonoHuiy EMYCIN [307] B o6acTi Meaquunol giarno-
CTUKHN 3 BUKOPHCTAHHSIM TNPOIYKLIIHHOT MO 110/1aHHst 3HaHL. Tpu MOKOsIIHHS Ta OCHOBHI
reuzeHui’ C3 OyayTh geransuo onucani HiKYe.
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Tepmin (popMyBaHHs 3HaHb TPAJULIHHO 3aKPITABCS 32 HAA3BUYANHO NEPCTIEKTHBHOIO 00-
NIACTIO [H>KEHEPil 3HaHb, L0 aKTUBHO PO3BUBAETLCS 1 3aiiMacThes po3poOeHHsIM MozelieH,
METOJLIB | AJIFOPHUTMIB HaBuaHHs. Bona BKilouae iHly KTHBHI MOIENi (hJOpMyBaHHs 3HaHb 1 ABTO-
MaTMYHOTO MTOPOpKEHHS rifores, Hanpuiian, JJCM-MeTol Ha OCHOBI HaBya bHUX BUOMpaH®b,
HABYAHHA 34 aHAJIOri€o Ta HIMMMK MeToaamu. i Moaelti 103BOASOTE BUABHTH ITPUYHHHO-
HACJII/IKOBI eMITIpHUHI 3afeKHOCTI B 6a3ax JaHMX 3 HEMOBHOWO iH(POPMALEIO, L0 MICTITH
CTPYKTYpPOBAHi UMCITOBI i CUMBONILHI 00’ €KTH (HaCTO B yMOBAX HEMOBHOTH iH(opmalLii).

dopmysanHs 3Haub (machine learning) — npouec aHajli3y AaHUX i BUSBICHHS NPUXOBAHUX
3aKOHOMIPHOCTEH 3 BUKOPUCTAHHAM CMELiabHOI0 MATEMATHYHOrO arapary nporpamMHux 3a-
cobiB.

Tpaauuiiino 10 3aBaaHn GOpMYBaHHs 3HAHL A00 MALIMHHOTO HABUAHHS BIAHOCHTBLCS 3aB-
Jl@HHS TIPOrHO3yBaHHs, iflenTudikaiii (cnaresy) dyHKUiH, posuiMdpoByBaHHS MOB, IHIyK-
THBHOIO BUBEACHHS! i CUHTE3Y 3 JOAATKOBOIO indopmattieto [64]. ¥ mmupokomy ceHci JIo Has-
YQHHS HA MPUKIIAAAX MOYKHA BIIHECTH | METOM HABUAHHS po3TlizHaBanHs obpasis [10].

1H/ly KTHBHE BUBEIGHHS 1IPaBAJ i3 pakTis 3actocoBane Takox y cuctemax AQ, AQUINAS,
KSSI, INSTIL 1 jeskux iHIUMX.

Hait1oCi0KEHI LM Cepeji METOIB MAIIMHHOTO HABUAHHS €, O4EBU/THO, METO/IM PO3ITI3HA-
BaHHs 0OPa3iB, 30KpeMa anreGpaiunmii NiAXiL, B AKOMY riepejbayacThes 36araueHs BUXIAHUX
CBPUCTHUYHMX AJITOPHTMIB 3a JIOTIOMOTOI0 anrebpaiunux oneparliil i nodyuosa cimeiicrsa an-
FOPUTMIB, LU FAPAHTYE OJIEPHKAHHS KOPEKTHOIO AITOPHTMY JUTSl PILIEHHS JOCIUKYBAHOTO
KIIaCy 3aBjiatb, TOGTO aFOPUTMY, 1O NPaBUILHO Kackudikye KiHuesy BUOIPKY 110 BCIX Kia-
cax [15]. Onnak 3acTocyBaHHs METOLIB (POPMYBAHHA 3HAHL HAPa3l HE CTANO [POMUCIOBOIO
TEXHONOTIEK po3pobeHHs 0a3 3paHL.

o6 i METOAM CTaiM eJEeMEHTAMH TCXHOIIOTTT IHTENCKTYaIbHUX CUCTEM, HEOOXIHO
BUPIIUTH psia 3aBAaHs | 134]:

& 3a6€3M1eUNUTH MEXAHI3M CONYUEHHS HE3aIEXHO CTBOPCHHX (a3 JaHUX, L0 MAKThb Pi3Hi
cxemu, 3 6a3aMU 3HAHB THTEIEKTYaIbHUX CUCTEM,;

¢ BCTAHOBMTH BIAMOBIAMICTL Mk Habopom noni Oasu jaHux i Ge3miuuio eJIeMEHTIB
JCKJIAPATUBHOI'O KOMITOHEH A Da3Kh 3HaHD;

¢ BHUKOHATH MEPETBOPEHHS pe3y/bTary poGOTH aIrOpUTMY HaByanHs y crnoci® rojanus,
[HITPUMYBAHUH [IPOrPAMHUMH 3aCO0aMH IHTENEKTYANIBHOT CUCTEMH.

Kpim nepepaxoBannX, iCHYIOTh TAKOX i IHILI CTPATEril O/epIKaHHsl 3HaHb, HAIIPUKJIAL, Y BH-
Na/IKy HaBUAlHS Ha NpUKIIazax (case-based reasoning), KOJM JDKEPENO 3HAHB — He Oe3tiv 1py-
KiaaiB npeamernoi obacti [146]. HaBuanus na ocHOBI NpuKitaiiB (MPeLeaeHTIB) BKIOYae
HACTPOIOBAHHS! ATOPUTMY PO3II3HABAHHA HA 3aBJAHHS 32 JONOMOIOI0 HAJAHHS MPUKIALIB,
kiacudikauis sikux Bigoma [68].

HaBuaHHs Ha NpMKJIaJax TiCHO NOB’I3aHe 3 MALIMHHUM HaBYaHHAM. BiIMIHHICTb nonsrae
B TOMY, 11O PE3Y/ILTAT HABUAHHSA B PO3MISHYTOMY TYT BMMajKy NoBuUHeH OyTd IHTeprpero-
BaHUi y JEAKil MOgeNi, B sKil, MONUIMBO, BKE MICTATHCS (haKTH Ta 3aKOHOMIPHOCTI MPeA-
METHOT ofacTi, i nepeTBopeHuil y cnocid nogaHHs, o A0IyCKAE BHKOPUCTAHHS Pe3yabTaTy
HaBuaHHs B 6a3i 3HaHb, AJI5 MOJICJIFOBAHHS MipKYBaHb, Jisi pOOOTH MEXaHi3My HOSCHEHHS
TOILO, TOGTO POBUTH PE3yJILTaT HABYAHHS €I1eMEHTOM BiAnoBiaHOT Texnosorii. Hanpuxian,
y cuctemi INDUCE [80] nopo/mpkyeTbest HECyepetsIMBHii ONHMC 1eSKoro Knacy o0’ €Ki 1o
BeJIMKIH KIJILKOCTI NPUKJIA/IB | KOHTPIPUKIAIB 33/1aHOTO KJ1acy. SIK MOBa MOIaHHS BUKOPH-
CTOBYETHCS MOBA HAraro3HaYHoT JIONKH NEpILOro HOPAIKY ).
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3a3Ha4MMO TaKOK YIOSABY [IBOX HOBHX «IIPANOpUiB» y crai NPUXUILHUKIB METOAIB Ma-
LIMHHOTO HaBuaHHs - ue data mining i knowledge discovery. O6uBa nigxouu 0a3yroTbCs Ha
aHAI31 JIAHKX | OUIYKY 3aKOHOMIpHOCTEIH.

OTaKe, MOXKHA BWLUITH TPH OCHOBHI CTparTerii NpoBeieHHs cTail OllepKaHHS 3HaHb ITij|
Hac po3poOICHHS IHTENEKTYalIbHUX CHCTEM (1B, pHc. 5.3).
l. 3 BukopucrannsM EOM npu nassuocti Bianosianoro nporpamuboro IHCTpYMEHTapilo,

IHAKLLE — NPHAGAHHS 3HAHb.

2. 3 BUKOPHCTAHHSM [POIPAM HABYAHHS NPH HASBHOCTI PENPe3eHTATHUBHOT (robro mocurhb

npem*rgBHnume) BUOIPKY TIPUKNAAIB NPHITHATTA pilleHb y npeameTHil obmacTi Ta
BIAMOBLIHUX NMAKCTIB NPUKJIAJIHAX TIPOTPaM, IHAKLIE — (GOPMYBAHHS 3HAHb.
3. bes BUKOpHCTaHHS OGUHCIIOBAIILHOT TEXHIKH  UUIAXOM 0€3110CEPEnHLOIO  KOHTAKTY

fml(enepa 31 3HaHb 1 JKEepeEiIa 3HaHb (CKCIepT, chneliaibHa niteparypa abo iHu mKepena),
IHAKLIE — BUIOOYBAHHS 3HAHD. '

InenTudikaia |- Otpumannsn e e
npobnemu . 3HaHb Y Crpykiypysanus | >

v [ ¥
bes sacrocysaHns I3 3acTocyBaHHaMm

NnK MK

I

y v ¥

1.BugobyBanun 2.HabyBaHhs 3.QopmyBakHs
3HaHb 3HaHb 3HaHb

Puc. 5.3. Cmpameeii 0depxarHs 3HaHb.

Y nijipyunuKy J0oKIaHo Gyily Th PO3IIsATHCS TIPOLECH B0y BAHHS | npuaOaHHs 3HaHD,
TOMY 1110 Ha CyacHOMy eTari po3poliieH s IHTENEKTYAlIbHUX CHCTEM Lii CTpaTerii e Halleek-
TMBHILMMK HaHIepCreKTuBHILMMU. DPOPMYBAHHS 3HAHb, IO THKIC GUILLIOIO MIpoIO 110
obuiacti machine learning, To6T0 IHIYKTHBHOrO HaBYaHHs, IPYHTYIOHMHUCH Ha JI0Ope JocTipKe-
HOMY au'apa'ri posnizHasaniis 06pa3iB i BUSBAEHHS NOAIGHOCTI 06 €KTIB, BUXOMUTD 32 paMKku
LBOTo THApYUHHMKA. Takoxk 11032 Li€I0 KHHIOI 3AIMIANCA NUTAHHS GOPMYBAHHS 3HAHD i3
Aanux (data mining, knowledge discovery) Ta iu.

5.3. TeopeTunuHi acnekTn BuOobyBaHHs 3HaHb

OCKUILKH OCHOBHOIO MPoBiemMoio i ' i
) 010 1HXK 3HaHb € C ' é : >
Kbk p ' EHEPIT 3HaHL € npouec BH/100YBaHHS 3HAHD, (HKe-
HEPOBI 110 3HAHHAX HCOOXIJIHO YITKO PO3YMITH NpUpPOJLY # 0COGITUBOCTI LIMX npotuecis. [Lo6
posibparucst B NpUpoai BULOOYBAHHS 3HAHD, BUILIMMO TPH OCHOBHHX aCIeKTH 1iel npoue-
aypu (puc. 5.4):
A= {Al, A2, A3} = {ncuxonoriunuii, ginrsicruunuii, FHOCEOOIMHUN } .
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FHOCEONOTiYHIRA
acnekt A3

Puc. 5.4. TeopemuyHi acriekmu iHXeHepii 3HaHb.

5.3.1. NMcUXxonoriyHU acnekT

I3 TPLOX acleKTiB BULOOYBAHHS 3HAHB NCUXONONTUHNH Al —€ nponsigunm, OCKIJIbKM BIH
BM3HAYAE YCTHIMHICTD | e(PeKTUBHICTL B3a€MOJIIT iHXKeHEpa 31 3HaHb (aHaJllTlflK?'l) 3 OCHOBHUM
JUKEPEIOM 3HAHB -~ EKCIEPTOM-TIPODECIOHATIOM. ”CVIXOJ’IOI‘i‘ll-il/lﬁ.aCl"leKT BUALISCTRCS LIE |
TOMY, 110 BH100yBaHHs 3HaHb BiOyBaeThCA HauacTiIe B npoueci 6‘e3nocepej,1m,0ro CITUIKY-
BAHHs PO3POBIIOBAUIB CHCTEMH. Ay CITUIKYBaHHI TICUXOJIOTIA € JIOMIHAHTHOIO. .

CriiikyBanusi, abo KoMy HikaLlist (Biz nat. communicatio — 33’;13(.)K) ~ e MPIIMCUHTTHApHe
MOHATTA, WO Mo3Hauae Bci GopMM Ge3Mocepe/iHiX KOHTAKTIB MDK JUOIBMH — BIJL Py KHIX
10 AoBnX. BOHO LIMPOKO JIOCIIKYETHCS Yy NCHXOMIOTIT, (biJ'IOCO(b.i'l', cgunonorn, efroﬂorn,
AHrBICTHL, CeMIOTHL # iHIIMX HaykaX. [CHY€E KiJIbKa JECATKIB TEOPiH CriKyBaHHs, 1 €MHC,
y YOMY CXOMITHCS BCI aBTOPM, = L CKIAIHICTb, BararoniaHoBicTh NPONEypH CITUIKYBaHHS.
ITiKpecsioeTbest, O CNIIKYBAHHA -~ HE TPOCTO OAHOCTIPAMOBAHHM NPOUEC NEPEIABAHI
[10BiIOMJIEHb | HE JBOTAKTHHU OOMIH TOPLiSMHU BLIOMOCTEH, a HEPO3WIEHOBAHHHM Npouec
LMpKyASUiT ikdopmattii, T06To criinbHui nowyk ictuu [74] (uuB. puc. 5.5).

Henpagunvna [ToBi 1OMIICHHS [HXeHep 3i
Excnepr SHAHb
cxema I
Tlpasunena xenep 3i
cxema Ekcneprt SHAHb

Puc. 5.5. Cmpykmypa npouecy CrifiKygaHHsI
Omxe, CITJIKYBAHHS € NPOLIEC BUPOOJICHHS HOBOT iHopmallii, 3aranbHoi zm;i mozlei/i_, o
CHIIKYIOTHCS, 1 KA NOPOLKYE IXHIO cninbHICTb. | X0ua CHiIIKyBaHHSI. -~ MepLIUH BUL L}lﬂllb—
HOCTI, SIKUM OIAHOBYE JIIOJIHHA B OHTOTEHE31, N0-CIIPaBKHLOMY BOJIOAIOTEL KYJLTYPOIO M Hay-
KOO CIIKYBAHHS OJMHULI.
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MoskHa BUALIMTH YOTHPH OCHOBHUX PiBHI criikyBanus [158].

1. PiBenb ManinymosaHus, KOJAM OJMH cy0’exT posrisiac iHmWoro Ak 3aci6 ado nepeKoay
CTOCOBHO NPOEKTY CBOET AiSIILHOCTI.

[§]

Pirenn «pedmexcuBnoi rpu», komm y npoueci CBOel MisSILHOCTI NMIOnMHA BpaxoBye
«KOHTPNPOCKT» {HHIOrO cy0’cKkTa, ane He BM3HAE 3a HUM CaMOOLIHKM i niparHe f0
«BUrpaury», 10 peajizalii CBOro rpoexry.

(V8]

PiseHb 11paBOBOIO CliJIKYBaHHA, KO Cy0 €KTH BU3HAIOTH MPABO HA iCHYBAHHS IPOEKTIB
JISNBHOCTI OJiMH OJHOTO W HAMAraloTHCs MOTOAUTH iX X04a & 30BHI.
4. PiBerb MOpaibHOTO CHiIKYBAHHS, KOMH CY0 €KTM BHYTPIIHBO MPHIAMAIOTH 3araibHHU

NPOEKT B3AEMHOT JIsJILHOCTI.

Ilparnenns i ymiHHS CrIifIKyBaTHCS HA BHILOMY, YETBEPTOMY, PiBHI MOXe XapakTepuzy-
BATH CTYNIHb NpoecionanizMy irKeHepa 3i 3Hanb. BuiobyBauHs 3HaHb — e 0coGAMBMIA BUA
CIIUTKY BAHHA, SIKMI MOXKHA BIZIHECTH 10 /Ly XOBHO-iH(opManiiinoro tury. Bianoeinio 10 po-
Ootu | 74] cniinkyBaHHs AUMTLCSA HA MATEPIALHO-IIPAKTHUHE, JyXoBHO-iH(opMalliiiHe; rpak-
TryHO-JtyxoBHE. pr wbomy indopmartitinmii acniekr cnifikyBanns jyis ikeHepa 3i 3HaHb i3
NParMaruyHOl TOUKHU 30PY HAHBAXKIUBILUNIA,

Bigomo. 1o srparn indopmartii i 1ac posmMoBHOro cHiskyBanus pesuki (puc. 5.6).

(@] (@]
© S o= @ © = o =
= > 0 o = > = o =X
= g=8 = > > ==
(%[ T~ c & = 5 o 3 ©
™ o = = (o8 = =
boa) m [sp] (% >
(ap]
100% 90%
0 0,
80% |1 70% | | 60%
24%
o o IHxeHep 3i
EkcnepT CuinkyBauns SHaHb

Puc. 5.6. Bmpamu ingbopmadii npu po3amoeHomy crifikyeaHH.
Y 38743Ky i3 MM PO3IISHEMO 11poGnemy 3GiIbLICHHS IHDOPMATUBHOCTI CITIKYBaHHS
aHaliTUKa H eKcriepTa 3a paxyHOK BUKOPUCTAHHS NCUXOIOTIYHMX 3HAHD.
MoskHa BUALTHTY TaKi CTPYKTYPHI KOMIIOHEHTH MOJAEI CITIJIKYBaHH3 f1iJ1 yac BUIOOYBaHHS
3HaHb:

¢ YYaCHWKHM CNUIKYBaHHsI (IapTHEPH);
¢ 3ac00M criijikyBaHHs (rpouenypa);
¢ [IPEAMET CITINIKYBaHHS (3HAHHA).

BianosifHo 10 wiel crpyxTypu BULITUMO TPH «IIapH» MCUXONOTTYHHX NPoOIem, IKi BUHU-
KaloTh 1ij1 vac Bruo0yBaHHs 3HaHb (puc. 5.7):
AT~ {SII, S12, S13 } - {koHTaKTHUI, IPOLUELY PHHH, KOTHITUBHHIA}
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S11 KorTakTHui wap

h 4

S12 MpouyepgypHnit wap

MMeuxonoriyHui acnekt A1

S13 KorHiTueHMiA Wwap

Puc. 5.7. Mcuxonoziynuli acnekm eudobyearHsl 3HaHb.

KoHTakTHMi wap (S11)

[IpakTuHO BCI MCUXONOTU BIA3HAYAIOTS, 1110 Ha OY/ib-AKHH KOJEKTHBHUIH MPOLEC BILINBAE
armocdepa, 110 BUHUKAE B IPYTi YHACHUKIB. [CHYIOTH €KCIIEPUMEHTH, PE3YIILTATH SKUX He3a-
TMepPevHo MOKA3yIOTh, L0 YacTO ApYy:KHs arMocdepa B KOJSCKTHBI GilblIe BIUIMBAE HA Pe3ylib-
Tar, HDK IHAUBIAYanLHI 3xibHoCTI Okpemux wienis rpynu [125]. Ocobnneo Baxcmeo, 106
Y KOJEKTUBI pO3po0IIOBayiB CKIALAIMCS KOOHEPATHUBHI, 4 HE KOHKYPEHTHI BiHocuHu. Jlns
Kooriepallii xapakrepHa armocdepa CriBpoOITHHUTEA, B3aCMOLONOMOIM, 3aUlKABIEHOCTI B
yCHiXax OMH OHOTO, TOOTO BULIMH PIBEHb MOPAJILHOTO CIIIKYBAHHS, & U1 BIAHOCHH KOHKY-
PEHTHOIO THIY — arMocdiepa IHAMBILYAlIZMY H MDKOCOBUCTICHOPO cyriepHHUTBA (HMIKUUI
PIBEHL CNINIKYBaHHS ).

Ilporuosysaru 3apas cyMicHICTb y cniikyBaHhi 31 100%-10 rapanTicio Hemoxnugo. OzHak
MOYKHA BUJLIMTH Pl GAaKTOPIB 1 pUCH 0COOUCTOCTI, Xapakrepy  iHIIUX 0COBIMBOCTEH yyac-
HUKIB CIHJIKYBaHHSA, AKi, 6€3CYMHIBHO, BIUVIMBAIOTH HA e(DEKTHBHICTb NPOLIELYPH.

Po3pobnenns npobiemMaTiky KOHTaKTHOTO apy J103BOJIMIIO BUABUTH HACTYITHI flapamMeTpy
rMapTHepIB, 1O BIUTUBAIOTH HA PE3YJILTaTH MPOLIELYPU BHAOOYBaHHS 3HAHD:

S11={sl] i} = (cTare, Bik, 0COOUCTICTH, TEMIICPAMEHT, MOTHBALLISI TA 1H.), HACTUHA 3 IKUX
3roJloM YBIHILIM y (hOpPMYBaHHS MOjeli KOpUCTyBada. 3HaueHHs napaMerpis crari (s11 1) i
Biky (s11_2) xoua ¥l BIUIMBaIOTH HA €PEKTHBHICTL KOHTAKTY, ajle HE € KPUTHUHMMH. Y JjtiTe-
parypi [69] Bij3HAUAETBCA, 1O rapHi PE3YNbTATH JAIOTH I'CTCPOreHHI napy (4OM0BIK/AKIHKA) |
criipigHowenns: 20 > (Be - Ba) > 5, ae Be — Bik excniepra; Ba — Bik ananiTuka.

ITin ocobucrictio (s11_3) 3a3zBuuail posymierbes crifika cucrema rCUXOJIOrIUHUX PHC,
WO XapaKTepusye IHAMBIAYabHICTh JtoauHu. Komronenrtu (s11_3), 1o pekoMeHayorbes,
aociipkeHi B poboti [39] i qorroBHeHi ikocTamMu 3 nociGHMKa 1t )xypHanicTiB y pobori [303].
(s!l_3)= (n10Opo3uUIHBICTE, AHATITUYHICTH, FAPHA 1aM’ATh, YBAra, CNOCTEPEIUIMBICTD, ysBa,
BPA3JMBICTh, OlIbLIA 3i10paHiCTh, HANONENIUBICTb, TOBAPUCHKICTD, CIIPUTHICTS).

I3 wacis I'anena i ['inokpara, WO BHAUIMAM YOTHPH KIIACMYHUX THUNH TEMIIEPAMEHTY
(s11_4), ypikuuiy B HAyKOBY TepMIHOJOriO NoHATTA (11 4) = (XOJepuK, CAaHrBIHIK, MeaH-
xoitik, qurermaruk). Bigomo, wo duierMariuky i MeNaHxXoliKi MOBIJIbHILLE 3aCBOIOIOTH iH(OP-
manito [109]. 1 juis 3abesriedeHHs NMCUXOMOTIYHOIO KOHTAKTY 3 HUMHU HE CJlij| 3a1aBary Gecimi
3aHaTO WIBUAKUHA TEMIL, KBAlIUTH X 3 BIAMOBIAIO. 3aTe BOHM Habararo Kpale 3aCBOIOKOTh
HOBE, Ha BLAMIHY B/l XOJEPHKIB, A5 SIKUX BJIACTHBE MOBEPXHEBE 3aCBOIOBAHHS iH(OPMALIii.
OcTanHix BapTO CreLiaibHO HABOAWTH HAa MIpKyBaHHs H peduiekcito. V Menanxonikip yacto
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3aHMKEHA CaMOOLIIHKA, BOHU cOpoM’si31uBi i y Gecini ix Tpeba ninbansoprosarn. OmKe, Hai-
yCHilHilnMMu B paMkax wapy S11 € caursinixu i xonepuku. Ha eexruBHicTh KOneKTHBHOrO
PILUEHHA 3aBJaHb BIUIMBAE Takox i MoTHBaLis (s11_5), To6To nparuenns a0 yerixy. [nkenep
31 3HAaHDb 3aJ1€KHO Bijl YMOB PO3pOO/IEHHS MOBUHEH BUINYKYBATH Pi3HOMAHITHI CTHUMYJH 115
eKCIepTiB (BKIIOYarouM U marepianbhi). Ekcnepr nepenae aHanituky OfMH 3 HalA0pOKUIMX
Y CBITI NPOAYKTIB -~ 3HAHHA. | SKILO OXHI JIHOAM AIASTHCS AOCBIIOM J06POBLILHO Ta i3 32710~
BOJIEHHSAM, TO IHLII JIOCHTh HEOXOUE BIAKPUBAIOTHL CBOT npodeciiini Taemuuni. [Hoai kopucHo
pO3OYAMTH B €KCIIEPTi X CYICPHHLTBA, KOHKYpeHUIT (HE NOpYLIYIOUM, 3BUUAHO, 06cTa-
HOBKH KOOIEPATUBHOCTI B KOJSKTHURI).
MNpoueaypHun wap (S12)

[Tapamerpm npoueypHoro mapy S12 onucytorh 6e3rocepe/(HbO MPOIEC 3AiHCHEHHS Mpo-
uenypu BuaoOyBaHHs 3HaHb. DakTHuno He npodeciitii napamerpu:

NOMDKHI 3aC00M, OCBITIEHICTh, MeOi); npodyeciiti puitomu (Temrt, CTHIL, METOIK TOWO)} .
[roKkenep 31 3HaMb, WO YCIILIHO ONAHYBaB HayKy BCTAHOBJICHHS arMocdepH 10Bipu i

B3aCMOPO3YMIHHSA 3 eKeneproM (KOHTAaKkTHUK twap - S11), noBuHeH 1e 3yMiTM ckopucTa-

THCS CHPHATIIMBUM BIIMBOM 1lici arMocdepu. [1pobiema 1poueiypHoro mapy crocyeTbes

3AIACHEHHS camoi rpoue/iypu Bu1oOyBantis 3uanb, TyT Masno NpOHUKIMBOCTI H yapiBHOCTI,

KOPUCHUX JUIs pILIEHHS NPOOJICMH KOHTAKTY, TyT HeoOXinni ripodeciitni 3HanHs.
3YIMHUMOCH Ha 3arajibHUX 3aKOHOMIPHOCTIX 3[(iHCHEHHs npoueaypu. s12 1 — curyauis

CIUTKYBAHHS BU3HAYACTHCS HACTYITHUMM KOMITOHCHTAMM;

¢ 512 | |- micue 3aificuesns ceancis;

¢ s12 1 2 - tpuBaiticth 3a1HCHCHHS CeaAHCIR;

¢ 512 1 3 —uac 3aiiicHeHHs ceancin.

Posmosiintn 3 ekcrieproM Halkpauie B HEBEIMKOMY npumiltensi Haoumuui (s12 1 1:
MICLIE), OCKUILKM CTOPOHHI JIHOAM MOPYLIYIOTH AOBIpUicTh Occiam i MOXYTH  TTOPOJHTH
eexr «acay». Poboue micue exkcriepra € He HAHONTUMAILHIIIAM, TOMY 110 HOIO MOXKYTH
BIBOJIIKATH Tesiedyonin j3Binku, criBpoGiTHiKy Ta i, Armocdepa 3aMKHY 01O 1IpocTopy i
CAMITHOCTI IO3UTUBHO BILUIMBAE HA e(PEXTUBHICTD.

Amepuranchkuii nicuxosior LATBarep BBaXKAC, 1O JUIA JUJIOBOTO CHIUIKYBAHHS HalGLIbIN
ciipusmmBa jiuctaniis Bij 1,2 no 3 merpis [303]. MiniMaabno «xkomM$opTHOXO» BIACTAHHIO
Moxkra Baxatn 0,7-0,8 Merpa. PekoHCTPyKLLS BIIACHUX MIPKYBAHD — TPY/IOMICTKHIA 1ipoliec, i
TOMY TPUBAJIICTL OAHOTO ceancy (512 1 2: TpusasticTs) 3a3Buuai He nepesuutye 1,5-2 roaun.
L1l 1Bi roauum kpaiue BUOpary B riepuuiii nojoBuHi s, Hanpuknal, 3 10 go 12 roguuu, sxio
SKCMCPT THIY (OKaUBOPOHOK» (B12_1_3: wac). Binomo, 110 B3acMHa CTOMIIEHICTD [1apTHEPIB
i vac 6ecim nacrac uepes 20-25 xpunnn [130], Tomy 8 ceanci noTpiGHi naysu.

$12 2 2 (yerarkyBaHus) BKAOUAE:

s12 2 1 - nonomikHi 3acobu;

sl2 2

s12 2 3 - melni.

2~ OCBITJICHICTS;

Honomixui zacobu (s12 2 1):
° 3aco0u st 301LLIEHHA e(PEKTHBHOCTI CAMOI'O IPOLIECY BUAOOYBAHHS 3HAHb,

e 33co0u AJB NPOTOKOJIMFOBAHHS pC'SyJ'lb"I‘ﬂ'l‘iB.
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o sacobis s 30L1bIIeHHs eDeKTHBHOCTI 1Ipolecy BUIoOyBaHHs 3HaHb TEpLUI 3a BCe
BIAHOCHTLCS HaouHui marepian. Hesanexno Bin merogy BuaoOyBaumst, 0OpaHOro B KOH-
KpeTHINA cuTyauil, Horo peanizais MOXJIMBA pizHMMU criocobamu. Hanpuxnaxn, moxua spa-
XOBYBaTH HACTYMHHI (haKTOP: UIMPOKO BIOMO, 1110 JIHOMEH, K1 3afMatOTBCs IHTENEKTYaTbHOIO
JUSITBHICTIO, MOYKHA BIIHECTH 0 XyI0KHBOTO aB0 po3yMOBOro Tuity. Tepminu TyT yMOBHI i
HE MAIOTh BIGHOIICHHS /10 TOT JAiSsJILHOCTI, 1O TPAAUIIHHO HA3WBAIOTH XYJOKHBOK ab0 po3y-
MOBOIO. Bax/1Bo, 1110, BU3HAUYMBILN THII SKCIIEPTA, iHXKEHep 31 3HaHb MOXKE IUTONOTBOPHIiLIE
BUKOPUCTOBYBATH Oy/ib-sIKKiT 3 METOJUB BUJIOOYBAHHSI, 3HAIOUH, L0 JTIOIH XYJOKHLOIO THITY
ferie CnpuiMaroTs 30poBy iHdopmanito y dopmi MaJOHKIB, rpadikie, Alarpam, TOMY L0 1
inhopmallis CripuiMacTbes yepes rnepily CUrHaibHy cuctemy. | HaBnaku, ekcrepru po3ymo-
BOFO THITY Kpalle po3yMmitors MOBY (bopmyat i texcroBy iHdopmarito. I1py 1ibomMy BpaxoByeThes
daxr, 1o OLILINY yacTuHy iHGopMalil moauHa onepacye i 30py. Ilopaay kopuerysarucs ak-
THUBHIINE HAOUHMM Matepiaiom 3 poboru [56] MokHa BRaXKaTH yHiBepcaibHol0. Taki MeTon,
SK BIILHUH JUAJION Ta irPpH, HAIAKOTH ITMPOKI MOXKIIMBOCTI BUKOPUCTAHHS CJIaliB, KpECeHb,
MaltoHKIB. Jlyis IPOTOKOMOBAKHS PE3YNIBTATIB y HEeH Uac BUKOPHCTOBYOTLCS TAaKi CNOCcOOH:
¢ 3anuc Ha nanip 6e3nocepeHLO B X0l 6eciim (HEHOIKK - [e 4acTo 3aBaxkae Oecijtl, KpiM
TOTO, BOKKO BCTHIHYTH 3AIMCATH BCE, HABITH NPH HASIBHOCTI HABMKIB creHorpadii);

4 MarHitoGoHHUM 3aruc (KT on), 1o 0N0Marac aHaNITHKOBI MPOaHaNi3yBaTH BeCh XL
CeaHcy # CBOT MOMUITKH (HEXOIK — MOKE CKOBYBATH €KCIIepra);

¢ 3anam'SITORYBAHS 3 HACTYITHUM 3arucom nics Oecinn (HeaoiK — NPUHHATHH TUILKKA s
ANANTTUKIB 13 OJTMCKYUOrO FIaM'sITTIO).

Haitrowmpeniumm criocobom Ha chorosni € niepumit. [pu ubomy Haiibinpiua nebesrexa
TYT - BIPATA 3HAHL, OCKIIbKH Oy/1b-sAKHH 3anmc BiaANoBijcH -~ ue mKe inrepnperauis, TobTo
npuBHecents Cy0’ eKTMBHOTO PO3YMIHHS TIpe/MeTa. 3HAYCHHs TapamMerpiB OCBITJICHOCTI
(s12 2 2)imeGuie (s12 2 3) ouesnaui i Mo s3aHi I3 BIJIMBOM 30BHIINIX (JAKTOPIB HA €K-
criepra.

s12 3 - npodeciiti mpuitomy aHaiTUKA BKIIOYAIOTH, 30KpeMa:

e 512 3 | —remn;

e 512 3 2-—cruip;

e 512 3 3 - merouu.

VpaxyBaHhs iHauBiayanstoro remny (sl2 3 1) 1 crumo (s12 3 2) excnepra 103Boiise
AHANITUKOBT 3HW3UTH HAIPY)KEHICTL NPOLEIYPH BUI0OYBAaHHs 3HAaHb. THMOBOIO MOMMIIKOIO
€ HaB S3yBAHHS BAACHOIO TeMrry W cTiiro. Ha yenitHicTh TakoX BIUIMBAE JIOBKUHA (pas,
AKI BUMOBJISIC itbKenep 31 3HaHb. Liel dakr OyB yCTaHOBICHUH aMEPUKAHCLKMMH BYEHHMU
— ninrsicrom [Hree Ta ricuxosnorom MijuiepoM IMiJ 4ac MPOBEACHHS JOCIIDKEHHS NP0 pH-
YUHH HU3bKO1 3aCBOIOBAHOCTI KoMaH Ha Bilicbkoso-mopebkomy durori CHIA [245]. Tlpuunna
Oyna B 1OBKMHI KOMaH. BusBUIOCH, 110 JIIOAMHA Halikpale cnpuitMae peyeHHs TTMOUHOIO
(abo nomxunOW) 7 + 2 ciiosa. Lle uucno (7 + 2) ojepskaio Hasey uucio Iurse-Minnepa.
Mookna BBazKaTH HOIro Mipoto «pO3MOBHOCTI» MOBIEHHs. JocBiA49eH! NeKTOPH BUKOPUCTOBY-
FOTh Y JIEKIiT B OCHOBHOMY KOpOTKi (hpasy, 3MeHtytouun srpary indopmauii 3 20-30% (y no-
ranux nexkropie) 1o 3-4% [54]. bisbia yactina iHdopMaLT HAIXOIUTh 10 IHKEHEPA 31 3HAHD
y GopMmi NPOIO3HLLIE MPUPOAHOIO MOBOIO. O/IHAK 30BHILIHA MOBA €KCIIEPTa € BIATBOPEHHAM
MOro BHYTPIMIHLOT MOBM (MUC/ICHHS), sika 3HauHO OaraTiua i odpasHilua.
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[1pu L1bOMY JUTst NEpeiaBanHi Uiel BHY TPIIHLOT MOBH €KCIIEPT BUKOPUCTOBYE H HepepOasibHi
sacoBu, Taki 9K IHTOHALiA, Mimika, xecTi. JlocBimueHn imKkeHep 31 3HAHb HAMAracTees Mo
MOMUTHBOCT 3anycyBarth y poroxosu (y popmi peMapok) Lo J0NaTKOBY iH(POPMALLIO.

Y winomy, HepepOajbHUi KOMOOHEHT CTHIIIO CIUIKYBaHHS BAXIIMBUH 1 171 pobieM KOH-
TAKTHOTO LAPY 1111 4AC BCTAHOBJIEHHS KOHTAKTY, KOJIA 110 OKPEMHX JKecTax i BUpasy o0in44s
GKCTIEPTa 1HKEHEP 31 3HAHD MOXKE BCTAHOBHTH IPAHHULIO MOAUIMBOT (JIPYXKHOCTI» CIIIKY-
BaHHS.

3HaueHHs rapamerpa MeTonis (s12 3 3) JOKIaHO PO3ITISHYTO B HACTYIIHOMY pO3/iii,
BUXO/AYH 3 1TO3ULIT, IO METO/ HOBUHEH ITIIXOUTH EKCIEPTY K «KIIOUY [0 3aMKay.

KorniTusHuni wap (S13)

KoruitueHi (Biji anri. cognition — mizHaHms) HayKW JOCHI/DKYIOTH Mi3HABAJILHI TPOLIECH
JIOAMHM 3 TTO3MUIH MOMUTMBOCTI TXHLOIO MOJIENIOBanHS (ricuxonoris, Heipodiszionoria, epro-
HOMIKa, iHKeHepis 3HaHb). Halimenu fociipkeHi Ha ChborotHi NpodieMu KOPHITHBHOTO Iapy
S13, noB’A3aHi 3 BUBUEHHSAM CEMAHTHUHOIO HPOCTOPY 1AM’ siTi excrepTa i peKOHCTPYKUIcIo
HOro NMOHATIHHOT CTPYKTYPH | MOJIE!T MiPKYBaHb.

OcHOBHUMM (HAKTOPAMHU, 10 BIUIMBAIOTH HA KOPHITUBHY /ICKBATHICTh, OyIyTh:

S13 = {s13 i} = {KOrHITHBHHUH CTHIIb, CCMAHTHUYHA PEIPE3EHTATUBHICTL 110)1 3HAHD | KOH-
LENTYATHLHOT MOJICH }.

[Tig koruirusuum crunem (s13 1) omuu posymierbes CyKyInmHICTL KpUTepiiB nepesaru
MpH pillieHn 3ap/aub i Ni3HaHHi CBiTY, creundiuna s kool moaunu. Korurrusnuit cruns
BM3HAYAE HE CTUILKM e(PEKTMBHICTL AISUIBHOCTI, CKUILKH CHOCID JOCAIHEHHS pesylibrary
[4]. Lle crioci6 rnizHaHHs, HO JO3BOSSE JIOASM 3 PISHUMU 31I0HOCTAMM JI0CATATH OJIHAKO-
BUX pesynsrarie y aisbnocti. Lle cucrema 3acobis Ta IHAWBLYAILHUX [IPHIOMIB, 10 SKHX
3BEPTACTLCS JHOMMHA JUls Opravizattii CBOET JiSIHOCTI. IHIKEHEPORI 31 3HAHL KOPHUCHO BHB-
UMTH 1 1IPOI'HO3YBATH CBIl KOTHITHBHUI CTUIIb, 4 TAKOX CTHABL ekcliepra. OcobauBo BaxmMB
TaKi XAPAKTEPUCTUKN KOTHITUBHOI'O CTHIIIO, AK:
¢ s13 11— (nose3anexmHicTs - HONCHE3ANEKHICTD);
¢ s13 | 2 (iMnyabCHBHICTD - peACKTHBHICTD (peuICKCHBHICTD));
¢ s13 1 3~ (pUrisinictsb ~ FHYYKICTh);
¢ 513 1 4 - (KOrHiTUBHA CKBIBAJIGHTHICTD).

s13 1 1. [fonenesaiexHicrs A03BOJSE JIHOANHI aKUCHTYBATH YBAY JIUILE HA THX ACIEK-
Tax npobienmu, AKi HEOOXIIHI A8 PILICHHST KOHKPETHOIO 3aBJaHHs, | BMITH BiAKUAATU BCE
3aitBe, TOOTO He 3anexarH Bij pony abo OTOHEHHS 3aB/IaHHs, BIUIMBY 11IyMOBOTO 1oJis. Llg xa-
PaKTEPUCTHKA KOPEIIOE 3 TAKUMH PUCAMEH O0COOM, SIK HEeBEpOANbHUH iHTENEKT, aHATIITHUHICTD
MUCJICHHS, 3JEATHICTD JI0 po3yMilHs cyTi. OUeBH/IHO, L0 KPIM TOTO, 1110 CAMOMY aHaliTHKOBI
HeoOXi/[HO MaTh BUCOKe 3Hauenns napamerpa s13 1 1, nosene3anemxuui eKcnepr — ue Tex
Bakauuit unnnuk. OAHAK JIOBOAMTLCS BPaXoByBarTH, 10 OUlbllie MalOTh NoTpedy B CIUIKY-
BaHHI TIONE3ANEKHI JIOAU, & TOMY BOHM U Oinblu konTakThi [132].

OcoONMBO KOPUCHI Ul CHIIKYBAHHS IeTEPOreHHI (3Millani) napu, Hanpukiaj, «noJe-
3aNeKHUR — noedesanexnuiy [69]. Y aiteparypi onucani pisHi eKCIEpUMEHTH, 10 MO-
JEIIOIOTH CITUIKYBAHHS, 10 BUMArae po3yMiHHs 1 CIiibHOT JisjbHOCTI. Haltycnuniumm y
poO3yMiHHI 1IpH BUNPOOyBaHHi BUSBHIIMCS nonie-He3anexHi (92 % yenixy), 118 nopiBHSHHS
nonesaiexHi aaganu 56 % yenixy [86].

Jns criinbHOT mpodeciitHoT Ais/IbHOCTI BasK/IMBA TAKOXK MHYUKICTh KOTHITUBHOT OpraHizaulii,
O MOB’sA3aHa 3 nojeHesanekHicTio. Omke, GUIbILY 3/1aTHICT 10 aJeKBATHOrO PO3YMiHHS
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NapTHEpa JIEMOHCTPYIOTEH CyD’€KTH 3 BUCOKOIO NICHXOJIONUHOI0 AudepeHLiaLicto, To6To nose
Hesanexuictio. [Tonenesanexwicts € oaHiero 3 xapakTepHux rpodeciiinx pHC KOTHITHBHOTO
CTW/IIO HaHOLNbIm KBaNi(hikoBaHMX iHKeHepiB 3i 3HaHb. 3a JESKUMHU pesyabratamu [4] vo-
JIOBIKH MOJICHE3ANEXKHIL, HIJK KIHKU.
s13_1_2. Iin iMiynIbCHBHICTIO pO3yMI€TbCA LUBM/IKE TIPHIHATTS PiLLeHHS (uacro Ge3 Horo
JI0CTATHBLOIO OOIPYHTYBAHHS), a NMiA pedIEKCUBHICTIO — CXUIIBHICTD /10 MipKyBaHb. Peduiek-
CUBHICTb 3a €KCIIEPUMEHTAIIbHUMM JIAHUMH KOPEITIOE 31 3[aTHICTIO J0 (hOpMYBaHHS MOHATD i
MPOLYKTHBHICTIO CTpaTeriil piieHHs soriunnx 3asaansb [86]. Omxe, i iH)KEHEepoBi 31 3HaHD, i
excrieproBi 6axxano GyTh peduIeKCMBHMM, X04a BIACHHH CTHIIb 3MIHIOETbCS JIHLIE YACTKORO |
3 OUIBIIMM HArpy>KEHHSM.
s13_1_3. PurianicTs — cTaH, npu sSIKOMy 3HUKEHA 31aTHICTE J10 NEPEKIIOYEHHS IICUXIYHUX
POLIECIB | MPUCTOCYBAHHS 10 YMOB cepeoBmina. QOUeBMIHO, IO SKILO EKCTIePT ILe MOXKE
c0DI 1O3BONUTH PUTiHICTb (IO XapakTepHO st BaxiBLiB, OCOBIMBO CTapuioro BIKY, fAKi
JIOBIO MPALIOIOTH Hajl O/IHICKO NPOGIEMOI0), TO Ul iHKeHepa 3i 3HaHb L XapaKTepucTHKa
KOTHITHBHOTO CTHJIIO SIBHO NIPOTUIMOKAa3aHa. 36iibLIeHHs PUTIIHOCTI 3 BIKOM Bifg3HauYacTbCs
Oararema neuxonoramu [86].
s13 1 4. KornirueHa ekBiBajieHTHICTD XapaKTepu3ye 30aTHICTD JIIOIMHU A0 PO3pPI3HEHHS
MOHATL | po30MBaHHs X HAa KNacH Ta nigKiacH. Yum BY>KUHH J1i1ana3oH KOrHITUBHOT €KBIBA-
JIEHTHOCTI, TUM TOHIUY KJlackdikauiio 3JaTHHi 3aiiicHuTH IHAMBI, TUM Gijibiny KiNbKIiCTB
O3HAK MOHATHL BIH MOXE BUIUIMTH. 3a3BUUail y IHOK AIara3oH KOTHITUBHOT €KBiBAIEHTHOCT]
BY)KME, HDK Y YOJIOBIKiB. CeMaHTHUHA perpe3eHTaTHBHICTS (s13_2) mae Ha ysasi nigxin, o
BUKITIOYAE TPafMLIIinE HAaB’A3yBaHHS EKCNICPTOBI SKOICH MOAEN] H0aHHs 3HAHB(HANPUKIAZ,
npoaykuiitoi abo ppelMoBoi), i 3MyLIye inxKeHepa 3i 3HAHb NOCIIAOBHO BIATBOPIOBATH MO-
JIe1b CBITY €KCriepTa, BUKOPUCTOBYIOUM K HehOpManbHi METOAM, TaK | MaTeMaTHYHUH anapat,
Haripukaj, GararomipHe wkamoBaHHs (AMB. HacTynHui posain). [lpoGnema cemanTnuHOi
perpe3eHTaTHBHOCTI OPIEHTOBAHA Ha JOCATHEHHS KOTHITMBHO! afeKBATHOCTI 110718 3HaHb i
koHuenTyanbHoi mogeni. Ha nesnnii momenT Bona moxke GyTn chopmysiboBaHa sik npobiema
«3incosanoro Tenedony» [43] — moxumei Tpanchopmanii ta BTPATH B JIAHLIIO31 NepeaBaHHs
iHhopmanii:
(0, : npeameTHa o6nacTb abo peallbHuii  caiT) —>
[/, : iwreprnperauist i-ro excnepra] —
(Mg, - moxens cBiTy excriepra) —>
[V, : Bepbanizauis moaeni ceity ekcnepra | -»
(Tie. ¢ : sepbanpi | neBepbaNbHI MOBIAOMICHHS (-T0 eKCNEPTa j-MYy AHANITHKY) —>
[/, : ix inTeprperauis j-um ananitukom] —
(Mg ,: Mmonenb CBiTY j-ro aHaniTika) —>

[K, : konyBauus npu GopMyBaHHi 10151 3HAHE 3 MOCIAOBHOIO CTPYKTYPH3ALIEIO B KOHUENTYaNbHIH MOIENI].
Kpyrii gyxxu BU3HaUYatOTh MOHSATTS, KBAAPATHI — MPOLIECH.

5.3.2. JlinrsicTMYHMM acnekT

Jlinrsictuanmnid (A2) acnekr CToCyeTbCs A0CIIIKEHE MOBHHUX Npodiiem, TOMY IO MOBa —
Lie OCHOBHHUH 3aci6 cninkysanns y npoueci BunoGysanHs 3Hanb. O6nacTe po3pobieHHs npu-
POAHO-MOBHUX iHTepdeHCiB i BeCb CEKTp NpobieM, OB’ I3aHUX 3 HEFO — JIEKCHYHHX, CHHTAK-
CUYHHX, CEMAHTHYHHUX, NparMarHunnx tomo [31; 111; 144], v uiii xunsi ve PO3ITAIAETHCS.
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B imKkenepil 3HaHb MOYKHA BMAIMTH TPU LIAPH JIIHrBICTHYHUX npobiem (puc. 5.8):
A2 = {S21, 822, S23} — {«3aranbHuii KoI», IOHATIHHA CTPYKTYpa, CJIOBa}.

» S$21 ,3aranbHuin xon"

» S22 ,NoriuHa cTpykrypa”

S23 CnoBHUK KOpUcTyBaua

JliHrBiCTUYHUIN acnekT A2

Puc. 5.8. liHrsicmuyHuil acnekm eudobysaHHs 3HaHb.

«3aranbHuit koa» (S21)

«3aranbHuit Koy BUpiIYE NPOBIIEeMy MOBHHX HOXHLIL MK nipodecidnoro 'repMiHOﬂf)l‘iEIO
CKCTepTa i NOBCAKIAEHHOIO JIITEPaTyPHOIO MOBOIO IHXKEHEPA 31 3HAHD | BKJIKOUAE HACTYTIHI KOM-
FTOHEHTY: ' . . - . o

$21 = {521 i} {3aranbHOHAYKOBA TEPMIHOJIOris CrielliaibHi MOHSTTS |3"np0(bec‘1MH01
Aiteparypu; enémenTy noGyToBoT MOBH; HEONOTi3MHK, CHOPMOBAHI 32 Hac CHiALHOT poboTH; Npo-
deciiinuit xkaprou i in.}. .

Jlerasizanis cxemu cnisikyBants (. puc. 5.5) no3sosise 300pasuTu 3aco0M CﬂUleBa.HHﬂ
SIK Ji3a NOTOKM [54], y AAKMX HAC LIKAB/ISTH KOMIOHEHTH V1iV2-moBu, S{K.HMPI TOBOPATE aHaITHK
i exciepr (V1', V2! — HesepbaibHi KOMITOHEHTH). POSXO[DKGHI.M MOB Yl i V2 00yMOBJIIOE «MOB-
Huii 6ap’ep» abo «MOBHI HOXKHL» y CTIIKYBaHH1 {IbKeHepa 31 3HaHb | eKcnepra. ‘

Lli nBi MoBM ¢ BiJIOBGpaKEHHAM «BHYTPILIHBOI MOBW) €KCIIEpTa ¥ aHasiThka, OCKUIbKH
GLIbLILICTD TCHXOJOTIB | TIHIBICTIB BBAXKAIOTD, 1110 MOBA — 1(€ OCHOBHUIA 3aci® MUCIIECHHS NOpsAX
3 (HIIMMH 3HAKOBUMHM CUCTEMAMM «BHYTPILIHLOIO KOPUCTYBAHHAY (YHIBEPCAILHUA CeMaHTHY-
nuit kozt— YCK [ 113], mosu «amicty» [116], konuenTyanbhi mosu [ 181] 1 in.). Mosa ananimuxa
V1 CKIIa1aeThes i3 TPhOX KOMITOHEHTIB!
¢ s21 |--3arajpHOHAyKOBOT TEPMIHOMOTIT 3 Ti «TEOPeTHUHHM Oaraxem;
¢ s21 2 — tepmiHiB npeaMeTHOT 0BMAacTi, AKi aHATITHK TIOUEPIHYB 3i CTIELLANbHOT JiTepaTypH B

repiojl MiJAroTOBKM;
¢ s21 3 - 106y TOBOT PO3MOBHOT MOBH, SKOIO KOPHCTYETHCA aHANIITHK.
Moga ekcriepta V2 BKIrOuae:
s21 |- 3arajibHOHAYKOBY TEPMIiHOJIONIIO;

s21 2 - crenianbHy TEPMIHOJIOTIIO, IPUHAHATY B NPEAMETHIH 061acTi;

s21_3 —nobyrosy Moy,

* & o o

s21 4 — HeoNori3MH, CTBOPEHi eKcrepToM 3a uac poboTH, To6To Horo npogecioHanbHui
YKaproH. .

Slkio BBaaTH, 1o MOGyTOBA H 3arabHOHAYKOBA MOBH Y JIBOX y4aCHHKIB CIIIKYBAHHS
npubanzno 36iraloTbes (xo4a peasbHO 0OCAT JPYroro KOMITOHEHTa B €KCrepTa ICTOTHO
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OUILHIID, 1o eska saviig Mosa abo Kojl, KUl HeoOXIIHO BHPOBUTH MapTHepaM s
YUHIITIOT R3acMoE, Oy/ie CIILUIITHES 3 110TOKIB, 300paskeHuX Ha puc. 5.9.

Pl nei snann i Koy HEpeTBOPUTLES B ACSIKY MOHSITIHHY (CEMaHTHYHY) MEPEKY, 11O
€ HPOOOPAIOM HOJISE SHAHL HPEAMETHOT 00acTi. BUpoGneHHs 3aransHoro Kooy rovyuHacTLes

3 BHIMCYBAIHAM aHAJIITUKOM BCIX TEPMIHIB, Y’KUBAHUX €KCIIEPTOM, | YTOUHEHHS iXHBOIO
smicty. DakTHYHO LE € CKIIaJlaHHs ClIOBHHKa npeameTHoi obnacri. [MoriM BunuBae rpymy-
BaHHS TEPMIHIB i BUGIP CHHOHIMIB (CJTiB, 1O O3HAYaKOTL Te came). Po3pobka 3araibHOro Koy
3aKIHYYEThCS CKJIaJaHHsIM CJIOBHHKA TEPMIHIB [IpeMETHOT 06JIACT] 3 TIONEPE/HIM yrpyoBaH-
HSIM iX 3@ 3MICTOM, TOOTO 32 MOHATIHHOIO GHU3BKICTIO (11€ BXKE MEPLIMit KPOK CTPYKTYpYBaHHS
3HaHb).

Ha npomy etani aHaliTHK MOBMHEH YBa)XKHO BIJHECTHCH HO BCIX CHEHia/ibHUX TEPMIHIB,
HamMarar4uchb MaKCHMajlbHO BHUKHYTH B CYTb PO3B’SI3yBaHUX rpobieM i TepMIiHOJIOriO.
OCBO€EHHs aHAIITMKOM MOBH NpeAMeTHOT obacti — repuivii py6ixk Ha nigcTynax a0 cTso-
PeHHst aleKBaTHOT 043U 3HAHE.

$21_3.MoBa
nobyry

S$21_4 CneuianbHa

TepmiHonoris Ej> 3ari2mem <:j TeS2N:i_;i.Cilrr]1ieTuiaani
ekcnepra A P eparypa

T

S21 1.3aranbHo-
HayKoBi TepMiHu

Puc. 5.9. Cmpykmypa 3azanbH020 Kody.

Puc. 5.9 pac ysBneHHs npo IpoLec HEeOAHO3HAYHOCTI IHTeprpeTaiii TepMiHIB IBOMa
daxisuamu. Y ceMioTHILi, HayLl [po 3HAKOBI CUCTEMH, Npoliiema iHTepnpeTalii € oaHieo i3
UeHTpanbHUX. [HTeprpeTalis 38’ 13y€ «3HaK» 1 «03HauyBaHul npeamer». Tinbku B iHTepripe-
Talii 3HaK OIEPXKYE 3MICT.

YBara J10 JIiHrBICTHYHOTO acnekTy NpobieMH BU00Y BaHHS 3HAHb CIIPUSE 30IMKEHHIO MK
coboto iBox 00pasis.

Omxe, wap S21 BrItOuae BUBYEHHS i KepyBaHHS MPOLECOM po3pobieHHs creuianbHOT
MPOMiXKHOT MOBH, HEOOXI/THOT 11U B3a€MOAIT iHKeHepa 31 3HaHb | ekcnepra.

MoHsaTiMHaA cTpykTypa (S22)

ITpobiemu GopmyBaHHa NOHATIHHOT CTPYKTYPH HaAIOTh HACTYNHUIA wap S22 MiHTBiCTHY-
HOTO acnekTy npobiemMu BuaoOyBanHs 3HaHbL. OcobnuBocTi GopMyBaHHS NOHATIHHOT CTPYK-
TypH 00yMOBJIEHI BCTAHOBJIEHUM TIOCTYJaTOM KOTHITMBHOT IICMXOJOTii MPO B3aEMO3B’A30K
MOHATD Y TaM’ ATi JIOAMHU § HAsBHOCTI CEeMaHTHUHOT MepEeXi, IO NMOEAHYE OKPEMi TEPMIHU Y
dbparmenTH, hparmMenTH y cueHapii i touo. IToGynosa iepapxiuHoi Mepesxi NoHATS, Tak 3BaHO1
«nipamijid 3HaHbY, — HAHBAIUTHBILLA JIAHKA B IPOCKTYBAHHI IHTEJIEKTYaIbHUX CUCTEM.

Binpiicts axiBLiB 31 LITYYHOTO IHTENEKTY i KOPHITUBHOT HCUXONIOTIT BBAXKAOTh, O OC-
HOBHa 0COOJIMBICTb TMPUPOTHOrO IHTEICKTY | NMam’ATi 30KpeMa — Ue 3B 93aHICTh BCIX MOHSTD
y Aeaky mepexy. Tomy ana po3pobiaeHHs 6a3u 3HaHb NOTPIOHUN HE CIIOBHUK, a «EHUMKIIO-
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neais» [182], B kit BCI TepMiHK NOSCHEH] Y CIIOBHUKOBUX CTATTAX 3 NOCKJIAHHAMM Ha 1HILI
TEPMIHH.

Otxe, fiHrBiCTHUHA poGOTa iHXKEeHepa 31 3HaHb Ha LbOMY LIapi pobiieM nojarae B nody-
JOBI TAKMX 3B’53aHUX (PArMEHTIB 3a JOMOMOIOK «3UIMBAHHM TepMiHiB. PakTHYHO sl Po-
00Ta € NIATOTOBKOIO J10 eTany KoHenTyaiizanii, ae ue «wutts» (no Hlenky — KII1, xonuen-
TyansHa opranizauis nam’ati [183]) nabysae neskoro 3akiHueHoro surisgy. [Ipu perenbhiid
po0OTi ananiTUKa M ekcrnepra B [OHSTIMHMX CTPYKTYpax IMOYMHAE NPONIsLaTHCs iepapxis
[OHSAThL, JOKJIAZHO NPO AKY MOBa Hie Hukue. Taki CTPYKTYpH MaroTh HaHBaXJIHBiLL THOCEO-
JIOTIYHE | AMAAKTHYHE 3HAYEHHS M OCTAHHIM YACOM AJIs HUX BUKOPHCTOBYETHCS CHeELiab-
HUI TepMiH — OHTOsIOTT. BigzHaunmo, 1o us iepapxiuHa oprasisalis Jo0pe y3ropKyeTbes 3
Teopiero yHiBepcanbHoro npeamerHoro koay (YIIK) [66], BiarosiaHO 0 SKOT IPH MHUC/IEHHI
BUKOPHUCTOBYIOTLCS HE MOBHI KOHCTPYKLIT, a TXHi koau y dopmi aeskux aberpakuiid, wo B 3a-
ranbHOMY Y3TOMKYIOTbCS 3 pe3y/ibraTaMmu KOPHITUBHOI ncuxosorit [26]. fepapxis aberpakuin
- e mobalibHa cXeMa, UIo MoKe Oy TH IMOKJIa/IeHa B OCHOBY KOHLENTYabHOIO aHalI3y CTPyK-
TYpH 3HaHL OYiib-1KoT npeameTHot obnacti. JIIHrBicTHYHHMI eKkBiBaJIEHT iepapxii -- iepapXis
MOHATH, AKY HeOOXiNHO NoOyayBaTH B NMOHATIHHIA CTPYKTYpi, CHOPMOBaAHIH IHXKEHEPOM 3i
3HaHb (puc. 5.10).

Iigkpecaumo, 1o poboTa 31 CKJIaJaHHS CIOBHMKA Ta TMOHATIAHOT CTPYKTYPH BHMarac
JUHIBICTHYHOTO «UYTTS», JIEFKOCTI MaHITyIOBAHHS TePMiHAMM Ta 0araroro CJIOBHUKOBOIO
3anacy iHXeHepa 3i 3HaHb, TOMY LIO HaWYacTille aHaJiTUK 3MYIIeHHH caMOCTIHHO po3pod-
JSTH CNOBHUK O3HaK. Yum Garariunii Ta BUpa3HiIMKA BUXOJUTh 3aralbHUN KOJ, THM OinbLU
noeHiiua 6a3a 3HaHb.

Y3aranbHeHHs 3axsoploBaHHa Y
lWBapianTy Yonoeik 40 pokis i3
npeameTis 3aXBOPIOBAHHAM Y

Obpasha nam'atk Obpas xBoporo X

Cnign BpaxeHs,
CAPUAHATTA, NOAaHb

Mornap Ha icTopito

Puc. 5.10. puknad iepapxii.

AHaITHK 3MYLIEHHI BeCch 4Yac ram’siraTd Mpo TPYAHOLLI NnepeiaBaHHs 00pasiB i MojaHb
y BepbabHii popmi. KOpUCHUMH TYT BUABIISIIOTBCS BIACTUBOCTI HaraTo3Ha4yHOCTI CIliB NMpH-
pO/IHOT MOBH. YacTo iHKEHEpOBi 31 3HAHL JOBOAUTLCS MMiAKA3YBATH CJIOBA | BUPA3M eKCriep-
TOBI, 1 TaKl HOBI JIEKCHYHI KOHCTPYKLT BUSIBASIOTHCS KOPUCHUMH.

34aTHICTH J10 CiIOBECHOT iHTeprnpeTalii 3aneXuThb | BYL cTaTi anatitika (napamerp sil_1).
BcTaHnoseHo, 1110 TPaanLiiHO XKIHKH HaJaoTh Oibly nepesary HeepOaJlbHUM KOMITOHEH-
Tam CHINIKyBaHHS, a BepOaibHi MatoTe Oinbiuuil andasit o3Hak. | B3arani, iCHYIOTb crareBi
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PO3XOKEHHst CIIPUHAHATTS HE TUILKM B 1oOyToBil cdepi, ate i y npogeciiiniii. Orxe, B
€KCIIEPTa-4YO/IOBIKa H B €KCMEepTa->KIHKM MOXYTh ICTOTHO Binpisustucs andapitn mis Bep-
Banizauii 03HaK CnpUiHATHX 00 €KTIB.

CnosHuK KopuctyBaua (S23)

JIiHrBiCTHYHI pe3ybTaTH, CIIBBIAHECEHI 10 1APiB 3araibHOrO KOAY U MOHATIMHOT CTPYK-
TYPH, CNIPAMOBAHI Ha CTBOPEHHS ajieKBaTHOI 6a3u 3HaHb. Onnak acto npodeciiinuil piBeHs
KIHIIEBOIO KOPUCTYBaYa He JI03BOJISE HOMY 3aCTOCYBATH CHeEUialibHy MOBY HPEIMETHOI 00-
JlacTi B.IOBHOMY 00Cs31.

Jns po3polimoBaqiB-riovarkiBLiB HECTIONIBAHUMH € TPoGIieMH (OPMYBAaHHS OKPEMOIO
C/IOBHHKA Ul CTBOPEHHS JPYKHBOro iHTepdeicy 3 kopucrysadem EC, nocnijkysani B wapi
S23. Heo0Oxiani cneuianbHi IpUHOMH, 1O 3611bLIYIOTH «IPO30PICTLY | JOCTYTIHICTHL CUHCTEMM.
1s po3pobiieHBs KOPUCTYBaBLHULILKOIO iHTepdelicy norpifHe 1oaaTkoBe T0ONpaIOBaHHS
CJIOBHMKA 3araJIbHOTO KOJ1y 3 BUIPABIEHHAM Ha JOCTYIMHICTb i «TIPO30PICTH» CUCTEMH.

Tax, niJ yac po3pobaeHHs ekcriepTHoT cucteMu 3 neuxoaiarvoctukn ABTAHTECT [44])
- JIOBENOCs PO3POONTH 11BA CJIOBHUKH TEPMIHIB - O/IMH [J15 ICUXOJOriB-NpohecioHais, apyrui
- uis HecriewianicTis (kiienTiB). OCKLIbKH Pe3y/IbTar NCHXOMarHOCTHYHOTO TECTYBAHHA 3aB-
KM LKABUHI KIIEHTY, HOMY BHAECTHCS JIICTHHT {3 IICUXOJIOTIYHHM BUCHOBKOM 3arajlbHOJITE-
parypHor MOBOLO Ge3 Y)KUBAHHS ClieliianbHUX TepmiHiB. [likaBo, o 1npu snposa/pkeHHi cuc-
TEMH BUKOPHCTOBYBABCH, B OCHOBHOMY, LICH APYIrHi COBHHK; HaBiTh NMpodeciiiii HCHXOoNOoru
BiJUZ1aBaJIM HEpeBary TeKCTam 3 MOBCAKICHHOIO MOBOIO.

5.3.3. NHoceonoriyHMK acnekT BUAOOYBaHHA 3HAHb

I'noceosioris — ue posnin ¢irocodii, noe’s3anui 3 Teopieto nizHanus, abo TEOPIEKO BiJO-
OpaskeHHst AIHCHOCTI y CBIZOMOCTI JIOIMHKM. ['Hoceosoriunuit acriekt (A3) BHA00YBaHHS
3HaHb [IO€AHY€E METOIONOrIYHI NPodNeMH OAEPXKAHHS HOBOIO HAYyKOBOFO 3HAHHS, OCKIJILKH
npu crBopeHHi b3 ekcriept yacto Bnepiue Gopmynoe Jiesiki 3aKOHOMIPHOCTI, SIKi [0 11bOTO
MOMEHTY CKJIafaii HOro 0coOUCTHH 10CBiA. [HkeHepis 3HaHb K HayKa, IKIO MOKHA TaK BH-
CJIOBHUTHCS, [\BIYi THOCEOJIOTIHHA — CIIOUATKY AIACHICTD BIAOUBAETHLCS Y CBIJIOMOCTI eKkcriepTa
(M1), a noriM fisyIbHICTB 1 JOCBIL €KCIEPTA IHTEPIPETYIOTHCA CBIIOMICTIO IH)KEHepa 3i 3HaHb
(M2), 110 cinyuTh BXKe OCHOBOIO JUtst 1100y0BH TpeThol inTepriperauil (P) — rnons 3Haus inre-
JeKkryalibHOT cuctemu. Ilpoliec rmizHaH 4, 3a CyTTIO, CKEPOBAHWE HA CTBOPEHHS BHY TPILIHLOT
perpeseHTalil HABKOJIMUIHLOI'O CBITY Y CBIAOMOCTI JIIOAMHH.

Sxuto onmeary npoueck 12 i [3 B repMmiHonorii, BBe(eHIH Ha MovaTKy po3/ity, TO MU MaEMO
CrIpaBy 3 IEPETBOPEHHAM €KCIEPTHOIo 3HaHHS i TEOPeTHHHOro (KHHKHOro) gocsiay Z1 B
nosi 3HaHb Z2, sike € MaTepiasizauicto Mojieni cBiTy M2 iHkeHepa 3i 3HaHb.

VY npoueci BHAOOYBaHHA 3HAHbL AHANITHKA, B OCHOBHOMY, LiKaBWUTL KOMIIOHEHT Z1,
OB’ 13aHUH 3 HCKAHOHIYHUMMU THAMBiyasbHUMH 3HAHHAMU CKCIIEPTiB, OCKIIbKH MpeaMeTHi
obsiacTi, 110 BUMaraloTh CaMe TaKoro THIly 3HaHb, BBAKAIOTHLCS HANOLIbIN CrIPUAHATIUBUMU
J10 BIPOBARKEHHS IHTENeKTYaIbHUX cucTeM. [i obracti 3a3Bruaii Ha3UBAKOTL EMITIPUYHUMH,
OCKIIbKM B HMX HAKOMHWYEHHH BETUKHI 00CAT OKPEeMUX eMITIPUUHMX (DAKTIB i CTIOCTEPEKCHD,
TOAI SIK X TEOPETHYHE Y3araJibHEHHS — NUTAHHS MalbyTHLOTO.

Slkiio BBaXaTH, 110 IHKEHEp 31 3HAHb BUTArae TUIBKU (parMeHT Z1°, TO6TO YacTHHY i3
CHCTEMH 3HaHb ekcriepra Z1, To Horo 3aBraHHS, no-fepule, HaMaratucs, 11106 crpykrypa Z1°
BignoBinana Z1, i, mo-apyre, 1106 Z 1’ skomora noexiie Bigobpaxana Z1.

[Ti3HaHHA 4acTO CYNpPOBOMKYETHCS CTBOPEHHSM HOBUX ITOHATH 1 Teopid. IHoal excrepr
MOPO/KY€e HOBI 3HAHHS NPAMO T yac Gecimy 3 aHanitiukoM. Taka reHepaitis 3HaHb KOPHCHA
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1 CaMOMY EKCTICPTOBI, IKMH /10 TOFO MOMEHTY MIr HE YCBiJIOMJIIOBATH PsiJi CIIBRIIHOIIEHD i
3aKOHOMIpHOCTEH MpeMeTHOT 061acTi. AHaIITHKOBI MOXKe JIOTIOMOITH TYT i IHCTpYMeHTapiit
CUCTEMHOI METOIOJIOTIT, 110 A03BOJISIE BUKOPUCTOBYBATH BiJIOMI MPUHLIUITH JIOTIKM HAYKOBHX
JOCHIPKEHD, TOHSTIHHOT iepapxil Hayku. List meToonoris amyiiye HOro 3aBxiu rpardyTt 3a
YaCTKOIO NOOAUNTH 3arajibHe, TOOTO OYIlyBATH JIAHLIKKKH.

I'Hoceonoriunumit nanmokok: akr —~ yzarajibHeHUH GaKT - eMnipuIHUi 3aKOH — Teope-
TUYHUH 32KOH. '

He 3aBxam BaaeTbes AINTH 10 OCTAHHBOI JIaHKK LBOT'O JIAHLIOXKKA, aJie BiKE came Ipar-
HeHHs 10 pyxy OyBae HajazazBHuail raigHum. Takuil 1iXi OBHICTIO Y3ro/UKYEThCS 31 CTPYK-
TYPOI CAMOI'o 3HAHHS, SIKE Mac JiBa PiBHI:

1) emiipruyHuil (CNOCTEPEXEHHS, SIBULLA);
2) TeopeTHUHUIL (3aKOHU, aOCTpaKLiT, y3araibHeHHS).

AJte TEOPIs ~ LIE HE JIKLIE CTPYHKA CHCTEMA Y3arajbHEHHs HAYKOBOIO 3HAHHS, L€ TAKOK
AEAKUH Ccriocid BUpOOHULITBA HOBUX 3HaHb. OCHOBHUMHM METONOJIONTYHUMU KPUTEPISIMU Hay-
KOBOCTI, 110 JIO3BOJISIIOTH BBAXKATH HAYKOBWM | CAMe HOBE 3HANHA 1 croci6 HOro ojiepkaHHs,
e|187]:

A3 — {S31, S32, S33} = (BHYTPILUHS Y3rOKEHICTh, CUCTEMHICTb, 00’ CKTUBHICTD, 1CTO-
pusm}.

BHyTpiwHA y3romkeHicTb (S31)

OcHorni XapakTepUCTHKH eMITIPUUHOTO 3HAHHS:

S31 = {s31 i} = {MOAANBHICTH, CYyNEPEHNIHBICTD, HEIIOBHOTA} .

Ha nepuni normsa kpurepiit BHY TpitlHLOT Y3ro/OKeHOCT 3HAHHS HE BIITOBIAc peasib-
HHM XapaKTepUCTHKaM, 10 ONUCYIOTh 3HaHHs 3 Touku 3opy wapy {s31 i}. Lli xapakrepu-
CTHKH eMIIIPUUHHX 3HaHb [IAKPECTIOITh HOro «0araToykJIajiHiCTh» — TaK, 4acTo GakTy He
Y3TOJDKYIOTLCS OJIMH 3 OJIHAM, BHU3HAUEHHs cynepedarb, kpuarepii J(udy3Hi Towo. AHanity-
KOBi, 110 PO3YMi€ OCOOJIMBOCTI eMITIPUUHOIO 3HAHHS, JIOBOIMTLCS 3I1A/DKYBATH LU «ILOPCT-
KOCTI» EMITIPHKH.

MogansHsicts (31 1) 3HaHHST 03HAUaE MOMUIMBICTH HOTO ICHYRBAHHS B PI3HUX KaTeropisx,
TOOTO B KOHCTPYKILISX ICHYBaHHS | NOBUHHOCTI. OTXKe, YACTHHA 3aKOHOMIPHOCTEH MOMIINEA,
iHIa oboB’s13Kk0Ba TOWO. KpiM TOro, I0BOJIMTHLES PO3PIZHATH TaKi BIATIHKY MOJATLHOCTI, SK:
¢ cKCIepT 3Hae, 110...;

4 CKCIICPT AyMae, LO...;
¢ cxcrnepr xoue, 100...;
4 cKCliepT BBaXac, 110...

Moxsinsa cynepeunicts (s31_2) eMITIpUUHOrO 3HAHHSA — [IPUPOJMMUH HACNIIOK 3 OCHOB-
HHX 3aKOHIB JIAJIEKTHKH, i CYMepeyHOCTI LI He 3aBXK/IM ITOBUHHI BUPILIYBATHCS B 110/ 3HAHD,
a HABMAKM, CAME CYTIEPEYHOCTI CIIyxKarh HaluacTinie BiZNPAaBHOIO KPAMKOK B MIPKYyBaHHSIX
eKcriepris.

Henosnora (s31_3) 3HaHHA 1OB’s3aHa 3 HEMOXUIUBICTIO MOBHOFO OMUCY IMPEAMETHOT 00-
nacri. 3aBaHHs aHANITUKA IO HETIOBHOTY OOMEXHTH IEBHUMH PAMKAMHU KITOBHOTHY, TOGTO
3BY3UTH I'DaHMILL npeaMeTHoi 00s1acTi abo BBECTH psiy OOMEXKeHb i IOMYyUIeHb, 110 CHPOLLy-
10Th TIpobnemy.
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CucremHicth (S32)

CucreMHO-CTPYKTYpHHUI niaxin xo risHanus (BBeaenwit ['ereniem) opieHTye aHaniThka
Ha po3ad Oy/ib-9KOi peaMeTHOT 00acTi 3 MO3MLIN 3aKOHOMIPHOCTEH CUCTEMHOTO LI0ro
I B3aEMOJIT CKJIaoBUX Horo yactuH. CydacHWil CTPYKTYpalisM BUXOIMTD i3 GararopiBHeBoi
iepapXiunoi opranizauifl 6yb-s1xoro 06’ekry, To6TO BCi IPOLECH | SBUIIA MOYKHA PO3IIALATH
AK APIOHIL MIAMHOXHHU (O3HAKH, AeTal) i, HaBnaku, Oyab-ski 06’ extr MoxHa (i noTpitno)
po3riANaTH K eNeMEHTH BMINMX KJaciB y3araibHenb. Hanpuxmaj, cucremuuit mornsy Ha
1pobyieMaTUKy CTPYKTYpyBaHHsA 3HaHb JO3BOJIsE 1M0OAYUTH HOro iepapxiuny oprasizauiio.
Joknanniine rnpo ue Huwxue.

O6’ekTUBHICTL (S33)

Ilpouec nizHaHHA MUMGOKO CyO €KTUBHMH, TOOTO Bill ICTOTHO 3al€XKHThL Bijfl 0COBIMBO-
cTeit camoro cy0’exra, Wo ri3Hae. «DaKkTy iCHYIOTh JUist OJIHOTO OKa i BIICYTHI 1S IHILOTO»
(Binuep). Omxe, cy®’eKTHBHICThL IOYMHAETLCS BKE 3 onucy (akTis i 36UIbLIYETLCS B Mipy
nornubneHHs neastizauii 06’ exris.

KopexTrHilie rosopuTH npo MUOHHY po3yMiHHS, HIX PO 00’ €KTHBHICTS 3HaHHA. PosyminHs
~ 1€ CIIBTBOPYICTD, MPOLEC TIyMaYeHHs 06’ ekTy 3 orsay cy6’exra. Le cxnaauuii i HeoaHo-
3HAYHUH Npouec, Mo 3AiHCHIOEThCS B IMOUHAX JHOACHKOT CBIIOMOCTI | BUMarae Mobinizauii
BCIX IHTENEKTYAIbHUX | eMOLiHuX 31i6HOoCTelH monuuu. Bei cBoi 3ycuis aHalliTHK NOBUHEH
30CEPEANTH Ha PO3YMIHHI MPOGIEMH.

VY neuxontorii Bigomuii pesynerar [27], skuid ninrBep/pkye (axT, Wo JIOAHU, SKi BUAKO |
YCIIUIHO BUPiLIYIOTH IHTENEKTYasIbHI 3aBaHHs, OUIbLIY YaCTHHY Yacy BUTPAyalOTh Ha 3Po-
3yMIHHs HOrO, TOLI SIK MOraHi BUPILLyBayi LIBUAKO PO3NOUHHAIOTH IO MOINYK PillIeHHs | Haii-
4acTILIE HE MOXKYTh HOIO 3HANTH.

Ictopuam (S34)

Ie#t kpurepiit nos’ a3anmii 3 poseuTkoM. [TisHaHHS CHOTOJIEHHS — € NI3HAHHS NOPOIKYBaYa
#oro MuHysoro. I xo4a 6uIbIICTL EKCHIEPTHUX CUCTEM JIAIOTH TOPU3OHTANIBHUIEAY 3pi3 3HAHD
~0e3 ypaxysauns vacy (y craruui), itoketep 31 3HaHb MOBUHEH 3aBXJIM PO3IIALATH IPOLECH 3
ypaxyBaHHAM TUMUYACOBMX 3MIH — SIK 3B’ 30K 3 MHHYJIUM, TaK i 38’5130K 3 MailOyTHiM. Hanpuk-
naji, CTpYKTypa nojs 3HaHb i 6a3a 3HaHb NOBUHHI JIONYCKATH Bi/UIArOKEHHS | KOPEKLIIO AK Y
nepioa po3pobienns, Tak i g yac excrtyarauii EC.

PosriisanyBiun OCHOBHI KpuTepii HayKOBOCTI Ni3HaHHS, CpobyeMo Tenep OnMWcaru Horo
CTpYKTYpY. MeTo0/10riuHa CTPYKTYpa Mi3HaHHS MOXKe OyTH 10/1aHa AK JAesKa MOCIiA0BHICTb
eranip. [lapamerpu {83i} opraHiuHO BMUCYIOTLCS B LIO CTPYKTYpPY NI3HAHHS, SKa MOXE 110/a-
BaTUCA AK [10C/IIJIOBHICTD €TAIiB, ONMUCAHKUX J1aJli 3 FO3ULIN IHXKEHEPA 3i 3HAHb:
¢ I 1:onuc i yzaranbHeHHs dakris;
¢ E_2: BCTaHOBIIEHHS NONIYHUX | MATEMAaTHYHUX 3B'A3KIB, AAYKUIA i IHAYKUis 3aKOHIB;

+ E 3: nobynoea Moaeni, 1o igeanisyerses;
¢ E 4: nosicHeHHs | IpOTHO3 ABUILL

E_1. Onuc i yzaranbHeHHsA cakTiB

PeTenbHicTh | MOBHOTA BEJIGHHS NPOTOKOIIB ITi/1 Yac 1powecy BUA00yBaHHSA | YHKTyalbHA
«10MaluHs poboTa» Hajl HUMH — OCh FapaHTis NPOLYKTUBHOIO MEPIIOro eTany Mi3HaHHS Ta
marepias JUisl ONucy M y3arajbHeHHs GakTis.
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Ha npaxtuui BUsBASETbCA BAXKKO JOTPUMYBATHCS TIPUHLMITIB 06 €KTHBHOCTI M CUCTEM-
HOCTI, onucanux Buile. Haituacrilue Ha usomy erani daktu npocto 36MparoTh i K 61 Ku-
JQAIOTH Y «3arajlbHMU MILIOK»; JOCBIIUEHKH [HJKeHep 31 3HaHb 4acTo Bi/pa3y HaMaracrThes
3HANTH «ITOJIMYKY» 200 «CKPHUHBKY» U1l KOXKHOTO (aKTy, THM CAMUM MPHUXOBAHO FOTYIOUMCH
JI0 eTamny KOHLeNTyaisaitil,

E_2. BctaHoBneHHs 3B’A3KIB i 3aKOHOMipHOCTEN

Y nam’aTi ekcriepra BCi MOHSTTS MOB’13aHi H 3aKOHOMIPHOCTI BCTAHOBJIEHI, X0Ua 4acTo |
HESBHO 3aBJIaHHs! I)KEHEPA — BUSABHTH Kapkac BUCHOBKIB ekcriepra. PexoHcTpyroloun Mipky-
BAHHs! CKCIIEPTA, IHKEHEP 31 3HAHL MOXKE CTIMPATUCS Ha JBI HAIOMy IS pHiLIi Teopii MHCIEHHS
~ JoriYHy i acouiatusHy. Flpy LbOMyY, SIKINO JIOTiYHA TEOPIS 3aBAAKM Taps4UM 1LaHYBaJIbHHU-
KaMm B 0cO0I MareMaTHKiB IIMPOKO LMTYETHCS | BCUISKO €KCIUYaTyeThes B pofoTax 3i mryu-
HOTO IHTEJIEKTY, TO APYra, acoUiaTUBHA, HAGAraTO MEHIU BiJloMa i MOMyJApHA, XO4a Mae Ta-
koxk crapopasHe kopinus. Tak, P. Meiinman y coix «JIekuisx 3 ¢isukm» BigzHayae, mo y
(bi3uui, six i paHiue, NEpeBAXAILHUM ¢ BABLIOHCHKHMI, a He rpelibkUii MeToJ| 1106Y/10BH 3HaH®.
Bizomo, o pasubocxinni Maremaruku BMiIH poGHTH Ciilaani obuMcienns, ajie Gpopmyiu ix
He Oynu sloriuno 38°s3aui. Haraku, rpetibka Maremaruka aeaykrusHa (Hanpuriag, «Ilova-
TOK» LEBKJIIJ1A).

Tpapmuiiina siorika Gopmye Kpurepii, ski 1apaHTYIOTh TOUHICTh, BaMAHICTL, Hecynep-
UHICTb 3aralbHUX 1IOHATh, MIPKYBaHb 1 BUCHOBKIB. [T 0cHOBM 3akmazeHi ue B «OpraHoHe»
Apicrorens B IV cr. 10 H. e. Benvknit BHecok y possuTok jtoriku 3po6us Jkon CTioapr
Minne (1806-1873).

lrokeHep 3i 3HaHL | caM BUKOPUCTOBYE Onepauii TpaauLiiHOT J1OriKy, | BUiNgE X y cxemi
MipKyBaHb ekcriepra. e taki onepauii:
¢ BU3HAUCHHS;

*

IIOPIBHSIHHS 1 PO3PIZHEHHS;
aHais;

abcrparysaus;
y3arajlbHEeHHs,
Knacuikanis;
Kareropusaritis;
BUHUKHCHHS! JIYMOK;

BUCHOBOK;

* & & 6 O o o o

CKJIAJIaHHS CHITOTI3MIB TOII0.
[Ipore kpaca i crpyHKicTh JIOTIHMHOT TEOPIT HE MOBUHHI 3aTYJISTH TOrO, 1O JIOAMHA PiIKO
MHUCIHTL y Kareropisx maremaruuHoi soriku [151]. Teopis acouianiil nogae MucneHHs sk
NAHLIONKOK 1€H, 3B’ A3aHNUX 3arafbHUMU NOHATTAMU. OCHOBHUMH OIEpaLlisiMi TAKOTO MHC-
JICHHS €:
¢ acouiauii, npuadGaHi Ha OCHOBI Pi3HUX 3B'A3KIB;
¢ [IPUra/lyBaHHs MUHYJIOTO JIOCBiLY; MPOOU | MOMHUIIKY 3 BUITAJIKOBUMH yCTIIXaMU;
¢ 3BUYHI («aBTOMATHYHI») peakilii Ta in.

IlpoTe ui 1Bi Teopii He BUMEPIYIOTL YCHOIO PI3HOMAHITTS NCUXOMOrYHUX 1IKiJI. Benukuii
irepec Jutsl [HKeHepii 3HaHb MOKE CTAHOBHTH TellTalbT-NCHX0IoTis. OfHuM 3 1i 3aCHOB-
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HUKIB € BUAaTHUN HiMelpkuii neuxosor M. Beprreitvep (1880-1943). ITix returanstom (Him.
Gestalt) pozymieTbcst IPUHLIAN LIJTICHOCTI CLIPHAHSTTS K OCHOBA MUCTIEHHS. l'ewrransr-ncu-
XOJIOTH TPArHyTh Y BChOMY BWJILIATH SKMHCH UilicHHit 06pa3 abo cTpykTypy sk 6asuc s
PO3yMiHHS TIPOLECIB | ABULL HABKONIMLIHBOTO CBiTY. Lls Teopis Gnuspka no Teopii bpeimis i
06’ €KTHOTO MiAXOMY ¥ CTIpsiMOBaHA Ha 30arHeHHs MIMOMHHOIO 3HaHHS, {0 XapaKTepU3y€eThCs
crabutbHicTiO | cumerpicto. [TpH oMY BaXCIMBHIA TaK 3BaHME (LIEHTP CUTYALIT», OO AKOFO
PO3BUBAECTLCSL 3HAHHS PO MPEAMETHY 00NACTb.

Jlnst ibokeHepa 3i 3HaHb L€ O3HAYAE, 1O, BUABISIOUN PisHi (parMeHTH 3HaHb, BIH HE 110-
BHHeH 3a0yBaTH Npo roJIOBHUM, MPO reiuTaisTe (pparMenTa, sKMi BIUTMBAC HA PELITY KOMIIO-
HEHTIB | OB’ A3y€ X Y AeAKY CTPYKTYPHY OAUHULUO. [elITaasToM Modke Oy TH AKMACH TONOBHYH
npuHLMIL, a60 ines, aGo rinoresa ekcnepra, abo Horo Bipa uepes sikich okpemi koHuenwuii. Lew
NPUHLMIT PIIKO GOPMYITIOETLCS eKCIIEPTOM SBHO, BiH 3aBXK/1M Tak OU MOBHTH, 32 «KapOMy, i
MHCTELITBO iHKEeHepa 31 3HaHb — BUSBUTH LIEH OCHOBHUIA IEIUTANIBT eKcrepTa.

Y rewrrajsT-Teopii iCHy€ 3aKOH «IIpartieHHs [0 XOPOMWOTro TelTaibTy», 3riHO 3 SKHM
CTPYKTYPH CBiIOMOCTI 1IparHyTh A0 FapMoOHii, 38’ s3HOCTI, nipocToTh. Lle Gimsbke fo crapo-
JABHLOTO KJIACHUHOIO MpUHUUIY «6puTBH OKKama» — CYTHOCTI HE MOBMHHI MHOXHMTHCS
6e3 HeOOXigHOCTI» — | POPMYIIIOETLCS AK NPUHLMIT NperHaHTHOCTI Beprreiimepa [29]: «Op-
raHi3aiis ot Mac TCHJIEHHUII0 OyTH HACTUILKM [IPOCTOIO | 3pO3YMIJIOI0, HACKUILKK J103BO~
JSOTH 3a4aHi yMOBW». MipKyBaHHsl 1O IelITalbT NIABOAATH BIPUTYIT 10 TPETHOTO €Taily B
CTPYKTYPI TH3HAHH.

E_3. MNo6ynoea ineanizoBaHoi moaerti

Jiist noGyaoBK Mozei, 1o BioOpaxkae ysiBlIeHHs ¢y’ ekTa npo 1pejMeTHY o0/1acTb, He-
06XijHa crieljanizoBaHa MOBA, 3a JIOTIOMOIOIO KOT MOMKHA ONMCYBATH i KOHCTPYIOBATH Ti
iZ1eaizoBaHi MoJENi CBITY, siKi BAHUKAIOTH Y TIpoLieci MUCHeHHA. Moga usi CTBOPIOCTBCS 110-
CTYNOBO 34 JIONIOMOTOK) KATEropiajlbHOTO Arlapara, MPUHHATOrO Y BIANOBIAHIN IpeAMeTHIMH
obnacti, a Takoxk (hopmManbHO-3HAKOBHUX 3aC00iB MaTEMaTHKHM 1 JIOTikY. Jlis eMIipuuHuX 1ipea-

" MeTHHX 06NacTeil Taka MOBa Hapasi He po3po0JieHa, 1 110J1e 3HaHb, sSKe HaniBopmalizoBaHUM
cr1ocobOM OfMILE AHAITHK, MOXE OyTH NEepLIHM KPOKOM /IO CTBOPEHHS Takol MOBH.

Bynb-sike ni3HaBajibHE BLIOWTTS MICTHTL Y cobi yMOBHICTb, TOOTO CIIPOIIEHHS T4
ieanizauito. JHKeHepOoBi 3i 3HaHL HEOOXiAHE OBOJIOAIHHS TAKHMH CTIEUM(IYHUMH THOCEO-
JIOTTYHUMM TIPHIOMAMH, K ileanizauis, orpyoneHHs, aberparyBanns, ki 103BOJIAIOTH a/ICK-
BATHO Bi1OOPaXATH B MOAEINI peanbHy KapThHy cBity. Lli puifoMu JOBOASTL BJIACTUBOCTI H
O3HAKK 00 EKTIB JI0 MEX, LLIO J03BOJISIIOTH BiATBOPIOBATH 3AKOHM AICHOCTI B JJAKOHIUHILIOMY
Ui (6€3 BAMBY HECYTTEBUX ACTANEH).

Ha TepHucTOMy ULISAXY Ni3HAHHS nepeBipeHuil JianeKTHUHMHA MAXIL BUSBISETLCS Kpa-
LWHM «TIOBOAMpPEMY. [KkeHep 3i 3HaHb, WO riparHe risHatu nipobnemMuy obnacts, mae Oy
FOTOBMM TOCTIMHO 3MIHIOBATH CBOT BXKe 3aTBEP/iJII CIOCOOH CIPUHAHSATTS H OLIHIOBAHHSA CBITY
i HaBITb BiMOBSTHCS Bif HUX. [lpy UbOMY HaitperenbHilue TpeGa epeBipaTH NPaBHIILHICTD
JAYMOK, KI 31a10ThCs HAHOYEBHIHILUMMH.

E_4. MNosicHeHHA | NPOPOKYBaHHA Moaenen

Lleit 3aBepluanbHAME eTan y cTPYKTYPi Mi3HAHHS € 0JIHOYACHO | HACTKOBUM KPUTEPIEM iCTHH-
HOCTI OTPUMAHOTO 3HaHHs. SIKIIO BUsBIEHA CHCTEMa 3HaHb eKCrepTa MoBHa H 00’ €KTHBHa,
TO Ha 1i MiACTaBi MOXHA POOMTH MPOTHO3M H NOSCHIOBATH OyIb-AKi SIBULLA 3 NMEBHOT Mpe-
merHol obacti. 3a3euuail 6a3u 3naHb EC crpaxaatorTh (parMEHTapHICTIO i MOIY/ILHOKO
HE3B 13aHICTIO KOMIOHEHTIB. Bce e He 103BOjIAE CTBOPIOBATH JIHCHO IHTENEKTYasbHI CHC-
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TEMH, SIKi, PIBHAIOUNCH HA JTIOAMHY, MOITH 6 nepenGadary HOBI 3aKOHOMIPHOCTI i NOACHIOBATU
BUITQ/IKH, HE BKA3aHi B sBHOMY BUMIAAl B 6asi. BUKSIOYeHHAM TYT € HaBYaJIbHI CHCTEMH, SKi
OPIEHTOBAHI HA reHEPaNilo HOBUX 3HAHD | «IIPOTHO3Y.

HPononosaHa METOJI0JIOTist 030POKOE aHANITHKA anapaToM, WO A03BONSEC YHUKHYTH Tpa-
AMUIHHUX NTOMMJIOK, LITO NPUBOMLITE 0 HENOBHOTH, CyNepewnBocTi, pparmenraprocti B3, i
BKa3ye HaNpsAMOK, B SKOMY HeOOXIiJIHO pyxaTHcs po3pobHukam. | xoua Ha cbOromi 6iIbIICTD

B3 onpausosyiorses sue o etany E 3, 3Hanns noBHOT cxemu 3baradye i nornmuboe npo-
LIEC [TPOCKTYBAHHS!. ‘

5.4. TeopeTnyHi acNeKTU CTPYKTYPYBaHHA 3HAHL

Hopis crajiit BunoGyBaHHs | CTPYKTYPYBAHHS 3HAaHb € JIOCHTH YMOBHHM, OCKiJIbKH XO-
POWIMI THKEHEP 31 3HAHb, BIKE BUAOOYBAIOUM 3HAHHS, NOYHHAE poboTy 31 CTPYKTYpYBaHHS i
hopmyBanHs 1105151 3HAHE, ONUCAHOMY B 1iapo3aii 5.1.

llpolre 3apas MpOCTEXYCTHCS TCHICHLIS BUIIEPEDKEHHS TEXHOIONUHUX 3aC06iB po3pob-
JICHHS THTEJICKTYaNbHUX CUCTEM CTOCOBHO IXHLOIO TEOPETHYHOTO o6IpyHTyBanHs. Ilpak-
THYHO 3apa3 ICHYE 1PIPBA MDK OJMCKYYUMM, ale TPOXM «IIPHCTAPLIMMIY MATEMaTHUHMMH
ocHoBamu kibepuernkn (npaui Binepa, Ew6i, Lennoua, Jhropmia, Kiipa, Hopuona, Jlany-
HOBa, [l1yuncosa i in.), i cyuaCHUM NOKONIHHAM iHTCACKTYABHUX CHCTEM, siki 3aCHOBAHI Ha
HApa/iMIMi ONpaUOBAHHA 3HAHL (EKCTIEPTHI CUCTEMHM, NIHIBICTUUHI MPOLECOPH, 1110 HABYAIOTH
CHUCTEMH, TOLLO).

3 onHoro GOKy, Le NMOACHIOETLCS THM, IO 3 NEPLIMX KPOKIB Hayka NPO WTYYHUH iHTe-
nexr () 6yna cnpsmoBana Ha MOJETIOBARHS cnabodopMaiizoBaHUX CEHCOBHX 3aB/atb, y
AKHX HE 3aCTOCOBYETHCS TPaAULIHUI Maremarnuamit anapar; 3 iHmoro 6oky, LI — ue ra-
My3b iHOPMATUKN | aKTHBHO PO3BUBACTLCS K IPOMHUCIIOBA iHAYCTpIs nporpamMaux 3acobis
B ymoBax >1<.0p_c:'n«.)'1' KOHKYPEHILii, jle HacoM Ba)UIUBILIE IIBU/IKE BIIPOBAPKEHHS HOBHUX iaeH i
MUIXO/UB, HDK TXHIH aHaJli3 i TeopeTHuHe npopobIeHHs.

HeoOxijnicrs pospobiienus TeopeTHunmux 0CHOB HayKH PO METO)IM po3pobieHHs cuc-
TeM, 3ACHOBAHUX HA 3HAHHAX — IHXEHEPIT 3HaHb, — o6IpyHTOBYEThCS B poborax [Tocnenosa
H. A., Tonosa E. B., Creantoka B. JI, Illenka P., Mincbkoro M. — NPOBIAHUX CHELIaTICTIB
8 obnacri LUI. Tlepwii kpoku B crBopenni metononorii (po6oru Ocunosa I'. C., Xopotuesch-
koro B. @, Swwna A. M., Wielinga, Slagle, ta in.) paxruutio e ni()HepCbKl/lMl/I‘i Haifyacrile
OplCH:I‘OBZlHi Ha lleB.llHl;i KJIAC 3aBJaHb, WO MOJEIIIOTHCA B PAMKAX KOHKPETHOTO MPOrpaM-
HOI'0 IHCTPYMEHTapIiio.

VY ubomy n.i.ﬂpowlmi posrisHyTa HoBa Metoposioris [38], uio no3sosse 3aiHCHUTH CcTaio
CTPYKTYpPH3aLllT HE3AJICKHO Bijl NIO/IaNbIOT MPOrpaMHoT peatizauii, CHUPaIOYNCh Ha A0CHT-
HeHHs B 00J1aCTi pO3pOOJIEHHS CKITa/IHUX CHCTEM.

5.4.1. IctopuyHa posigka

C.Tajllﬂ KOHUENTYanbHOro anasisy abo cTpyKkTypu3auil 3HaHb TpamMUilHO € (pasoM 3i
CTajiiero BUAOOYBaHHS) «BY3bKMM MIiCLEM» Y KHTTEBOMY LMK po3pobneHHs iHTeeKTyalb-
HHX CHCTEM [201]. MeTozonoris cTpykrypusauii 6nusbka 20 cy4acHoi Teopii BENHKHX CHCTEM
[49] abo cknamunx cucrem [224], e TpasuiiiiHo akieHT poOGHTLCS Ha IPOLECi IPOEKTYBaHHS
Takux cucrem. Benukuil BHECOK /10 uiel Teopii BHeCHM Kiacuku 06’CK’I‘HO—OpieHTOBaHOFO‘
ananizy [25].
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Po3pobiieHHs iHTENleKTYaIbHIX CHCTEM 3 YIIEBHEHICTIO MOXKHA BIIHECTH 10 LLOTO Kiacy
3aB/1aHb, OCKIJIbKM BOHY MalOTh OCHOBHI O3HAKH CKJIAHOCTI (iepapXisi NOHATb, BHYTPIIHbOE-
JIEMEHTHI i MbKeneMenTHI 38 43ku Towo ). CkaaaHicTs npoekTyBaHHs [C BU3HaYaeThCA, B OC-
HOBHOMY, CKJIJIHICTIO NPEJAMETHHX 00NacTel I KepyBaHHs MPOLECOM PO3POOIEHHS, a TAKOK
CKJIA/IHICTIO 3a0€3MEUEeHHS IHYYKOCTI KIHLIEBOTO POrPaAMHOIO POYKTY H ONHUCY 110BEIHKM
OKpEMUX MIJACHCTEM.

Cepest epiiMx NPUXWILHUKIB JOCIIKEHD 3 Teopil cuctem HalnomiTHiluMmu Oyiu bepra-
naudi [208], Pannonopr 1 boynainr [216].

AHAJOPIUHI KOHUENUil, ajle 10B’s3aHi He i3 3arafbHOCUCTEMHUMHU JIOCTDKEHHAMH, a
iHQOpMAaLIHHMMK POUECAMH, SKI PO3IIIAAAIOTH Y CHCTEMAX, TAKKMX SK 3B’ 430K | KEpYBaHHS,
MOK/1aJIK IOUYATOK KibepHETHII ik camocTiiuii nayui [30]. Lle#t niaxin Oys icrorHo nijgrpuma-
Huii poGoramu HlenHoHa 3 MaTeMaTH4HOIO MOJEIIOBAHHS NOHATT iHdopmauii [184].

[Tiznime, B 1960-x pp., 6yn0 3pobieto Kinbka crpod chopMyioBary i pO3BUHYTH MaTe-
MATHYH1 TEOPIT CMCTEM BUCOKOTO piBHs cnijibHocTi [117]. IeToTHHit BHECOK 10 MaTeMaTHUHOT
TEOPiT CUCTEM | OCHOBM CTPYKTYpH3aLlil BHEC/IH BITYM3HsIHI jlochiauuku Moicees H. 5. [122],
[nymkos B.M. [52], Isaxnenxo A.I" [70], Hocuenos JLA. [149] ta inwmi. CucremMuui anaiis
TICHO MEPEIiTaeThes 3 TEOPIEIO CHCTEM | BKIIOYAE CYKYIHICTD METOJ(IB, OPIEHTOBAHUX HA
JOCIIDKEHHS | MOJIE/IIOBAHHS CKJIHUX CHCTEM — TEXHIYHMX, CKOHOMIYHHX, €KOJIOUIUHHX
1T. iH.

5.4.2. lepapxiuHun niaxin

[IpoexTyBaHHst CKIAJAHUX CHCTCM | METOMM CTPYKTYpHsauil inopmauii Tpaauiiiio BH-
KOpHCTOBYBaIW tepapxiunuid niaxiy [117] sk merononoriunvi npuiioM po3wieHOBYBAHHS
opManLHO OnHcaHoi cuctemu Ha piBHi (a60 6u10ku; abo Moyni). Ha Bummx pisusix iepapxii
BUKOPUCTOBYIOTHLCS HaliMEHII JIETANI30BaHI YSBJICHHS, 10 Bi10OPaXaloTh TIbKK 3arajibHi
pHCH 1 0coGAUMBOCTI TpoekToBaHOT cuctemd. Ha HacTynHUX piBHAX cTynidb noapibnenocti
3pocrac, 1Py HLOMY CHCTEMA PO3ITISAAETHCS HE B LIJIOMY, @ OKPEMUMH BI10KaMHu.

V Teopii CAITP rakuii nigxin Hasupaerbest Giouno-iepapxiunum (BIIT) [129]. Oane 3 ne-
pesar BIHI nonsrae B ToMy, NO CKIa/iHe 3aBJaHHs BEIUKOI PO3MIPHOCTI po30HUBaEThCs Ha
MOCHIIOBHO BUPIIYBaHI IPpyIIM 3aBaHbL Manoi po3MipHocTi.

Ha KOsKHOMY DiBHI BBOAATLCS CBOI YSBJICHHS (PO CHCTEMY Ta elleMeHTH. HiemeHT k-ro
PIBHS € CUCTEMOIO i1 piBHs k-1. [TpocyBaHHs BiJ| piBHSI 1O PIBHS MAE CTPOIY CIPAMOBAHICT,
00YMOBJIEHY CTPATETIEI0 MIPOCKTYBAHHS — 3BEPXY BHH3 200 3HU3Y JIO BEPXY.

Cnaona konyenyis (top-down) jekiapye pyx Bij n = n+l , je n — n-i piseHs icpapxii ro-
Hate [1O (npesimerol 061acTi) 3 NoAAJILIIO [AeTai3aLIEI0 MOHATh, WO HaJIeKaTh BiAAMOBI)(HUM
piBHAM

STR,:P"= P"' .. B,

1€ 17— HOMEp PiBHS KOHIETITY, L0 MOPOKYE; i — HOMEP KOHUENTY, IO [TOPO/DKYE;

k.~ 4KCII0 NOPOJLKYBAHUX KOHLENTIB, CyMa BCIX K, 110 [ CTAHOBUTH 3arajibHe YUCIO KOH-
uenTiB Ha piBHi n+1.

Buxiona rxonyenyis (bottom-up) nponounye pyx 1 => 1 —1 3 MocaiI0BHIM y3arajibHEHHAM
ITOHATb.

G A . ph n n-1
STR, : P"....P] = P,
1€ n — HOMEDP piBHH KOHU,GHTiB, 10 NOPOJLKYIOTD; i— HOMED MOPOAAKYBAHOI'O KOHLENTY,
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k — 4UCII0 KOHLENITIB, 1O MOPO/KYIOTh, CyMa BCIX K, 110 { CTAHOBUTE 3arajlbHE YHC/I0 KOH-
[eITTIB Ha PIBHI 7).

[iacTaBoto JUis NpUMUHEHHs arperauii Ta Ae3arperyBaits € HOBHE BUKOPUCTaHHs CJIOB-
HUKA TEPMIHIB, IKMM KOPUCTYETHCS EKCUCPT, TIPH LIHOMY HHCIIO PIBHIB € 3HAUY MM UHHHHKOM
YCIILIHOCTI CTPYKTYPHU3ALLT (ANB. «BepOasibHi 3BITHY Y HACTYHHOMY PO3ii).

5.4.3. TpaguuinHi meTogonorii CTPyKTypuauii

HasBhi Migx0Mn 10 HPOSKTYBAHHS CKJIAJHAX CHCTEM MOKHA PO3AUTATH HA 182 BEJHKI
KJ1acH:
¢ CcrpykTypHuii (cuctemuuit) niaxia abo aManii, 3acHoBaHuit Ha inei JropUTMidHOT

EKOMITOBHILT, /16 KOXKHUI MOIYAb CMCTCMH BUKOHYE OJMH 3 HAHBAJNUIMBILIKMX eTaliB

34/ IbHOTO 1POLECY;
¢ O0'CKTHUI MIAXUL MOB'S3aHUI 3 ACKOMIOBHLIEIO | BUAUICHHIM HE ITpOLIECiB, a ob'exris,

[P HBOMY KOJKeH 00'€KT PO3ITIALACTLCS SK EK3EMIUISP HEBHOTO Kitacy.

Y erpykrypromy anaiiszi [220] pospofiesa Beiuka KisbKicTh BUPazHuX 3aco0is ans 1po-
exryBanmsi, 30kpema rpadiutux [25]: aiarpamn norokis jauux (DFD - data-flow diagrams),
CTPYKTYPOBAHI  CHOBHUKM  (resaypycw), moBu  cliendikauii cucrem, rabsuiti pitieHs,
crpioutti jliarpamu «o0’exr-3s a30k» (LRD - entity-relationship diagrams), giarpamv re-
pexoiis (cranin), jepesa uineit, Grok-cxemu anropurmis (y norauii Hacci-1Hneiiepmana,
Taminprona-3emnina, Mects ta in.), 3acodu kepyratnist npoexrom (PERT-Jliarpamu, apiar-
pamu [atrra ra in.), MoJeHi OTouens.

MHOKUHHICTL 3acO01B 1 TX JEAKA HAJMIPHICTL MOACHIOIOTLESL THM, 1110 KONKHA TPe/AMETHA
OBJIAC T, BUKOPUCTOBYIOMM CTPYKTYPHHIT HLAXI/USK YHIBEPCAILITHI 3aCi0 MOJCTIOBAHHS, BBO-
JMILA CROIO TEPMIHONON10, HAHOUILIN BIOBLIMY 115t BLLOOpazKeHHsI CIICHNGIKK KOHKPETHOT
npofiemn. Ockinbky iHKeHepis 3Hanb Mac crpasy i3 mupokum kiacom HO (e am’sixi» 110),
MOCTAE 3aBAAHHS PO3POOIEHHS JOCTATHLO YHIBEPCAILHOT MOBH CTPYKTY PH3ALLIT.

O6 ckruuit (06 exruo-opierrosanmnit) niaxin (OOIT), 1O BUHMK SK TeXHONOUS 11POrpa-
MyBaiis OUILIIMX TPOrPAMHUX TPORYKTIB, 3aCHOBAHWH HA TAKUX OCHOBHMX CJICMCHTAPHHX
nonstrrsix [25]: 067 ekrn, knack K 00°CKTH, 3B S3ai CHUIBHICTIO CTPYKTYPH | BJIACTHBO-
creid, i knacudikantii s 3acobu BIIOpsIKyBaHHS 3HAHD, i€PAPXIT 31 CIIAJIKY BAHHAM BIIACTUBO-
cteit; inkancyssnil sk 3aco0n 0OMekKeHHs JOCTYITY, METOM i nosiiMopizM ISt BU3HAYUEHIS
GbyHKUIN | BIIHOCHH.

OOI1 mac CBOIO CHCTEMY YMOBHMX HO3HAueHb i rporonye Garatuii uaGip soriuuux i
(iBUMHUX MOJENIEH LIS POEKTYBAHHS CHCTEM BHCOKOTO CTYNEHS CKJIA/IHOCTI, MPH LBOMY Ll
cUCTeMH J106pe CTPYKTYPOBaHI, 1O MOPOLKYE JIeTKICTb iXHbLoi Mojudikaiii. Briepiue npun-
unrt OOIT pospobnennit y 1979 p. [265], a norim pozsunenuii B podorax [174].

[LInpoke po3rOBCIOpKEHHS 00 eKTHO-OpieHTOBaHUX Mo riporpamysanns C++, CLOS,
Smalltalk i is. yenimuo 1eMOHCTPYE KUTTEIAATHICTD | NEPCTIEKTUBHICTL HLOTO MHAXOMY.

5.4.4. O6’cKTHO-CTPYKTYpHUWM nigxia (OCI)

MoskHA 3aITPONOHYBATH K GasucHy NapajurMy MCTOUONOTIT CTPYKTYPHOTO aHaiisy
3uatib i GopMyBatHs nons 3Hans Pz ysaranbHenuil o0’ ckTHo-cTpykTypHu# miaxig (OCI),
HOCHIOBHO PO3POOICHUH Bi/l MATEMATHYHOTO OOIPYHTYBAHHS JIO TEXHONIOTT I POIrpamMHoT
peanizattii. OcHoBHI nocTystary Liei napairmu sanozuueni 3 OOIT i poswipeti.

I. Cucremuicts (B3a¢MO3B 930K MIXK TTOHSITTSAMU).
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2. AGcrparyBanHs (BUSBNEHHS ICTOTHUX XapaKTepUCTUK NMOHATTS, SKi BIAPI3HAIOTH HOro Bij
IHIIKX).
3. lepapxis (paHXKupyBaHHS Ha BIIOPSKOBaHI CHCTeMH abCTpaKLiif).

4. Tumizanis (BujiJIeHHS KIACIB TIOHATH i3 YACTKOBHM CNaJIKyBaHHSIM BJIACTHBROCTEH Y
rnijiKacax).
5. MonynbuicTs (po30uTTs 3aBaaHHs Ha 1Min3ana4i 460 «MOJUIMBI CBITHY ).

Haounicts i npocrora Horauii.

Buxkopucranns n’sroro nocrynary OCIT B inoxenepii 3Hanb 1038ose GyayBaru mo6aibHi
b3 13 MOMUIMBICTIO BUIALIUTH JOKAJIbHI 3aBIAHHS 34 JOMNOMOION TOPU3OHTANIBHUX 1 BEPTH-
KTbHUX [IEPETUHIB HAa OKPEMI MO/IYITi IPOCTOPY-OIHCY TIPEAMETHOT 00IaCTi.

Lloctnit nocTynar BHeCeHMIt y CIIMCOK OCTAHHIM, ae He 3a 3nauyllictio. B irkenepii
3HAHL (POopMyBanHs Pz TpajMUIHHO € KPUTHUHOIO TOYKOK, OCKINILKM CTBOpIOBaHa Heop-
MallbHa MOJIENb [IPEIMETHOT 00J1acTi TIOBUHHA OYTH MPAHUYHO 3PO3YMIIOIO 1 JAKOHIUHOL.
Tpapmuiiino Moot ikeHepil 3Hanb Oyin jaiarpamu, tabnuiii Ta iHwi rpadivsi elemMeHTH,
LIO CIIPHSKOTH HAOMHOCTI ysiBiieHb. Came TOMY NPOTIOHOBAaHUI y Uil poGoOTI Mijxij 10 MOBH
OB’ A3aHMH 3 MOMUIHBOIO Bi3yali3alli€lo polecy NpoeKTy BaHHs.

OCII j103B0JISIC HAOYHO | KOMIIAKTHO BiOOPa3uTH 06 €KTH i BiIHOCHHU TIPSAMETHOT 06-
JIACTI HA OCHOBI BUKOPUCTAHHS LIECTH MOCTYNATIB.

O’ exTHO-CTPYKTYpHHIL 1AX1/1 Ma€ Ha yBa3i ITErpOBAHE BUKOPUCTANHS CHOPMYITHOBAHIUX
BHILIC NMOCTYJIATIB Bi/l NEPIIOT 10 OCTAHHBOT CTajiil pospobnenns b3 inrenexryajibHux i Has-
4anbhux cuctem. Ha ocnosi OCIT iporionyetbest anroputm 06’ €KTHO-CTPYKTYPHOTO anaizy
(OCA) npeamerHoi obnacTi, o Jo3BOsE OITUMIZYBATH | YTIOPAAKYBATU JOCHTD PO3MMUTI
NPOLENYPU CTPYKTYpU3ALT 3HAHD.

Crpatudikauis 3HaHb

Ocnosu OCA Oysnin 3anporionosani me B poborax [37] i yeniuno 3actocoByBanues ripu
pospobuienni EC (takux sk MIKPOJIIOUIEP [41] 1 ABEKC [40]).

OCA wmae na ypasi nezarperatito I10, s ripasunio, na sicim crpar abo wapis (tabn. 5.1).

Tabnuus 5.1. Cmpamudikauist 3HaHb npedmemuoi obnacmi

s 1 Hagiuo-3uanus Cmpameeiupuil ananiz: npusHadentst i Gynkuir cueremu

s 2 XTo-3HaHHs Opeanizayitinii aHanis: KOTEKTHB PO3POOHNKIB CHCTEMN

s3 Hlo-3Hanhs Konyenmyanonutt ananis; 0CHOBHI KOHLIENTH, 1NOHsTIHHA

CrpyKTYpa

s 4 SIk-3HaHHA Dyniyionanonuti ananiz: YiNOTe3M | MOJEI NPUAHSITTS pilieHHs

s 5 Je-3uanns Tpocmoposuil ananis: OTOYSHHS!, YCTATKYBAHHS, KOMY HiKali

s 6 Konu-3uanus Yacosuil ananiz: 4acosi napameTpu i oOMeXeHHs

s 7 Yomy-3Hanns Kaysanenuii abo npusunno-nacnioxoguii ananiz: GopMyBaHus
11iICHCTEMHU TIOSICHEHD

s 8 Ckinbku-3Hanms Exonomiunuil ananiz: pecypen, BUTpary, NpubyToK, OKYMHICTh

O6’ekTHO-CTPYKTYPHUI aHani3 Mae Ha yBasi po3poGreHns i Bukopucranns marpuii OCA
(B, Tabn. 5.2), mwo po3eonse Beio 3i6paHy indopmaLilo Ae3arperyBarti nociijoBHO No wa-

jAaui (TOpU3OHTaILHMHA ananis). AGO HaBIIAKK - CIIOYATKY 110 PIBHSAX, a MOTIM [10 CTPATaX.
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Tabn. 5.2. Mampuust 06’ €KMHO-CMPYKIMYPHO20 aHasisy

PisHi PiBeHb PigeHb PiBeHb PiBeHb .,
Crparn obnacriu, | npobremu | 3ajauiu, mia3agaui
u,_ u4
— : - - : - E
Crpareriynmii ananis s, E, E, E, E, .
Opranizauifumnii aHanis s, E,
KonuerrmyaisHuii ananis s, E,,
DyHKUIOHATLRUN aHani3 s, I,
TpocToposuii ananis s E,
Yacosuiii ananis s, B,
Kaysansnmit ananis s, E,
LikoHomiunmii ananis s, E,,
E
ij
Sm I"ml “min

3a 1orpedoro Yuciio crpar Moxke OyTH 30UIbIIEH0. Y CBOIO HEPrY, 3HAHHS KOKHOT CTPaTH
nignaorses nopasnsiuiomy OCA i AeKoMITO3YI0TECS HA CKIAI0B1

e

‘o ||

€ /M~ HOMEP PIBHSL, 11 - HOMED CTPATH, 4 e, HAICKUTH MHOKHHI K BCIX KOHUEITIB (NOHSITD)
npeamerHol obnacri.
()'I ! elu

E =l.. . . (5.1)

mn

e e

“ml o nin

Marputist (5.1) € marpuneto uax K. Hexait M(K) - cykynsicts Bcix mxn Marpuib naj K.
Toji MOMXKHa BH3HAMMTH KJITUHHY Marpuwio £, y kil m=m . tm, et e min
-t oparni wuena e M, (K), 1 T MOXKHA 300pa3uTH Y BUIIISULL

1;:11 1‘”‘]/
» (5.2)

- aen e s 3

E, .. E

nek,eM (K),s=1.. kit=1..L

Marpuiist £ € HECUMETPHUYHOIO, OCKIIBKM YaCTUHA KJIITHMHHUX EJIEMEHTIB £ MOKYTh
niylaBarucs JIeKOMIO3HLLIT, a yacTHHa Biaobpaxkae fieski 0azucHi aroMapHi koHuerTy 3 K, 1o He
MUISrAIOTS ACTaslizallii.

[Ipononosaunii nijixijy apuiyckae peanizalio kouuenuii nocaiiosnoro renesucy OCH
uepes OCA J10 06 ‘exmmno-cmpyxmypnoeo pospotiaenns (OCP).
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Anroputm OCA

Asroputm OCA (00’€KTHO-CTPYKTYPHOIO aHajlisy) mpu3HadeHMi s AeTanbHOT npak-
THYHOT CcTpyKTYypusauii 3uanb [10. B ocnoBy OCA 3aknanenuii anropurm sanoBHerHs OCA-
Marpuui £ . AnroputMm MIiCTUTh NMOCIIAOBHICTL aHANITHUHMX MPOLEAYP, INO JO3BOJSIOTH
CHPOCTHTH | ONITUMI3YBATH NPOUEC CTPYKTYPU3ALLil. ANTOPUTM PO3IIIAETHCS HA JBI CKIIAA0BI:
¢ A 1 I'nobGanbnuii (Beprukanbuuit) anasis, o skmouae posdburta 110 Ha merogonoriui

crparu (Slki-3nanns, Sk-3uanus i 1. 4.) va pisui Beici [10. V pesynsrari 3a0oBHIOETHCS

repLIvi croBrelbs Marpuui (5.2).
¢ A Il Ananis crpar (ropusoHTanbHuil), 1o BKIOYAE M0OYI0BY 6araTopiBHEBUX CTPYKTYp

3d OKPEMMMH CTparaMu. Yncno pisHIB N BU3HAYAETHCST OCOOIMBOCTAMU CTpaTU(ikoBaHUX

3Hadb [1O i Modke icToTHO Biapi3HSTHCS VIS pizHUX cTpaT. 3i cTOpPOHH MeTonosoril n < 3

CBIJUUTH T1pO citabke orpawosanns 110,

Ilepunit pisens Bianosinac pisuio seiei 110 (pisenb obiacti). Jlpyruii — pisnio npoGiemu,
BUALIEHOT Juist BUpimeHHst. TpeTiii — piBHIO KOHKPETHOTO BUpILyBaHOro 3apianHs. [Toaanbiui
PIBHI BUIMOBINAKOTD 1ig3a7a4aM, SKIIO MA€E CEHC TX BHIIIJISTH.

llpu upomy MOMUIMBE SIK 110CIIIOBHE 3aCTOCYBaHHS BUCXiHOT (bottom-up) i cnajHoi koH-
uenuik (top-down), Tak i IXHE OHOYACHE 3aCTOCY BAHHSI.

Mo6anbHun ananis

Texuonoris mobabHOTO anaizy 3BOAUTHCA /IO PO3GHTTS NPOCTOPY OCHOBHOIO 3aBAAHHS
crpykrypusawii O na migsanaui, mo Bignosigarors ocoGimsoctam 110, Jlns po3pobnents
IHTEIEKTYA/IbHUX CHCTEM ICHYE MiHiIManbHUi HaGip s-cTpar, wo 3a6esnedye Gopmysatns B3.
MiniManbHuit HabIp BKIKOYAE TPU CTPATH:
¢ 5.~ QOPMYBaHHA KOHUENTYANLHOI CTPYKTYPH S, ;

L4

o

o

.~ popmyBaHHS ByHKIIOHANLHOT CTPYKTYPH S ;

¢ s, — GopmyBaHH MMJICHCTEMU NOACHEHD S .
DOopmyBaHHS IHIIMX CTPAT JO3BOJISIE ICTOTHO OITHMIZYBATH 1IPONEC PO3pOOIIEHHS | YHHK-

HyTH DararboX TpajuLIiiHMX IOMUIIOK npoekTyBanns. Crpary s, i S, € JIOJATKOBUMH 1 (hopMmy-

FOTBCS Y BHITA/IKAX, KOJIM 3HAHHS NPEAMETHOT 00/1aCTI ICTOTHO 3aJ1e)KaTh BiJI THMYACOBUX i NpO-

CTOPOBHX MapaMeTpiB (CHCTEMHU PEalbHOIo Hacy, MIaHyBaHHs il poboTiB i T.iH.). Asropurm

A 1 rnobanbHOro aHanizy Moxe 6yt KOpOTKO c(hOpMYIIbOBaHHI OTXKe:

¢ A 1 1. 3ibparu Bci marepiamu 3 igeHTrdixanii 3aBaanHs i 3a pesysibTaTaMH 3 BUTATY
3HaHb.

¢ A_1_2. Bubparu nabip crpar N, wo nigasraiors popmysanuio ( Nmin=3).

¢ A_1_3.Binibparu cro indopmariito 3 mepruoi o6panoi crparu (i1, ae i —Homep 3 BUGpaHOro
nabopy crpar N).

¢ A_1_4. Tlosropurtn kpok A 1 3 nnst i+1 ans Beix BuGpaHux crpar a0 N,

¢ A_1 5. 5kio yactuHa iHGopmaLlii 3aHLIMTLCSH HEBUKOPHCTAHOI, 30LIBHIMTH YHCIIO CTPaT
I IIOBTOPHUTH /il HOBMX CTpaT kpok A_1 3; inakiie repeita 10 nocnifosrol peanizadii
QJITOPUTMIB FTOPU3OHTAIILHOTO aHasli3y crpar A 2.
AHani3 cTpar
[TocnitoBHICTL KPOKIB FOPH3OHTANILHOTO aHAJTI3Y 3AIEXKHUTh Bijl HOMEpA CTpatH, aje (ak-
THYHO 3BOAMTBCS JI0 peamisauii AyaibHOl KOHLETNLT CTPYKTYpH3auii JUisl BUPILIEHHS KOH-
KpeTHOT rij3anaui.
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Hwiue npononyersea anropurm OCA s oaniei 3 0608’ a3koBux crpar s, (Il{o-Ananis),

PE3YJILTATOM SIKOTO € (POPMYBAHHS KOHLIENTYAIbHOT CTPYKTYPH NMPEAMETHOT 0b1acTi S, .

¢ A 2 3 1.13rpynu indopmaunii, wo signosinac 11lo-Crpari, Bubparu Bei sHauyii noHSTTS
i ChOpMYIIFOBATH BIATIOBIIHI KOHIICIITH.

¢ A 2 3 2. BusuTH HagBHI iepapxii 1 3adikcyBarH X rpadivHO Y BUIISU CTPYKTYPH.

¢ A 2 3 3. JlerasnizyBaru KOHLIENTH, KOPHUCTYIOUUCH CIIATHOIO KOHLEMiero (top-down).

¢ A 2 3 4. YTBOpHUTH MeTanoHTTS 32 koHuUeruieto (bottom-up).

¢ A 2 3 5. BUKITIOUMTH NIOBTOPH, HA/JIMIPHICTD | CHHOHIMILO.

¢ A 2 3 6. O0roBoputy NOHATTS, 1O HE YBIHILIM B CTPYKTYPY S, 3 EKCHIEPTOM i MEPEHECTH iX
B iHII1 cTpary abo BUKIIFOUHTH.

¢ A 2 3 7.Orpumannit rpag abo Habip rpahis po3juisiiTH Ha PiBHI | IO3HAYWTH -~ BIATIOBIJHO
Jio marpuui OCA.

3anuTtaHHa ans NOBTOPEHHA Ta KOHTPONKO 3HaHbL

11lo Take imxeHepis 3naHL?
1o Take none 3nans?

Sk BUIIIA/1a€ MOBA OITHCY HOJIS 3HAHL?

Y S

S1K 3a0a10THCS MOBU CEMIOTHYHOTO MOJETIOBAHHA?
[1lo B cebe BrtOuae cemiorTrka?

Sk BUIAAac CeMIOTUYHA MOJIE b NOJIA 3HAHL?

~N N W

Uy MOXKyTh OCOOIMBOCTI TMpeaMeTHOT 00macTi BIiuHy 1 Ha GopmMy i 3MICT KOMITIOHEHTIB

CTPYKTYPH Nosis 3HaHp?

8. Sk Bunpijae y3aranbHeHa CHHTAKCHYHA CTPYKTYPA [10J1s1 3HAHB?

9. Sk 3anaeTbes NMOHATINHA CTPYKTYpa npeaMerHol obnacri?

10. Sk 3anacrbes ceManTHKa 110413 3HaHb?

1. Sk BU3HAUWTH: UM PiBHI CEMAHTHKH HOJS 3HaHL?

12. Sk sindysaerbes iHrepriperatlis iHpopmallii pisHuMu excriepramu? Hasenirs npukiauu.

13. Sk 3apaeThes rparMarrka rosist 3SHaHb?

14. 1llo rake «nipamina» 3HaHL?

15. Slki icHytoTh crparerii ofepaHHs 3HAHb?

16. Slka npouenypa Ha3UBaETHCH BUI00YBaHHAM 3HAHL?

17. Y yomy nossirae ciitaHicTs npouecy BUn00yBaHHs 3HaHL?

18. Axwuii npouec Ha3MBaeThCs NPUAOAHHAM 3HAHB?

19. Haifre o3naueHHs repMiny GopMyBaHHS 3HaHb.

20. Sk HaBYaHHS HA NPUKIIAAAX NOB’sI3aHE 3 MAILIMHHUAM HABYAHHSIM?

21. SIki icHyroTh cTparerii onepKaHHs 3HaHb M 4ac pPO3pOOJEHHS IHTENEKTYaNbHUX
cucrem?

22. SIki acniekTd npoueaypy BIIobyBaHHs 3HaHb?
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23.
24.
25.

26. SIki iCHYIOTb CTPYKTYPHI KOMIIOHEHTH MOJIEN CTINKYBaHH Mi/] Yac BUAOOYBAHH 3HAHb?

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

Axuit acniexr npouetypu BuaoSyBaHHs 3HaHb € ronosuum? [oscHiTh uomy.
HapeniTh 40TMpH OCHOBHUX PiBHI CHIKYBaHHS.

Homy BinOysatorbes Brparu iHdopmauii npu po3sMOBHOMY CHiJIKyBaHHI?

SIKI ICHYIOTB IICHXOJIOTIYHI aCTEKTH BUAOOYBAaHHS 3HaHb?

Y 4oMmy NosArae cyTh KOHTAKTHOrO mapy?

Y 4omy nonarae cyTh MpoLey pHOro mapy?

V yoMy nossrae cyTb KOPHITHBHOTO iapy?

VY yomy MosiSrae cyThb JIHIBICTHYHOrO ACIEKTY BUIOOYBAHHS 3HAHB?
SIki mapw JiHrBiCTHUHMX Npo6GaeM MOXHA BUIAUIUTH B iHKeHepii 3HaHb?
Illo € BinobparkeHHsIM «BHYTPILUHBOT MOBWY eKCTIepTa i aHaTiTHKa?
Homy icHye HeofHO3HAYHA IHTEpIIpeTaLlis TepMiHiB ABOMa (BaxiBUIMK?
Homy icHytoTs npobnemu hopMyBaHHs NOHATIHHOT CTPYKTYpH?

Ik 3ajiacThes HHrBICTHYHMIA eKBiBaJIEHT iepapXii?

Hnst woro noTpibeH cnoBHUK KopucTyBava?

Y yoMy Nnojisirae rHoCceosorivudmii acnekT BUA00yBaHHS 3HAHD?
TTosICHITL PHOCEONOTMTYHUN NAHIIIOKOK.

Skl ICHYIOTb PIBHI CTPYKTYPH 3HaHL?

SK1iclyIoTh OCHOBHI XapakTepPUCTHKK €MITIPHUYHOrO 3HaHH:?

VY qomy nonarae CUCTEMHO-CTPYKTYPHUM MIAXIA 10 Ni3HaHHS?

Homy kopekTHille roBOpuTH PO MINOUHY PO3YMIHHS, HIK 1IPO 06° €KTHBHICTE 3HAHHS?
Sk U aae cTpykrypa nizHaHas?

Sk 3aiHicHIOBATH OTIHC 1 y3aranbHeHHs akTin?

ki orepauii TpajMuUiHHOT IOriKH BUKOPUCTOBYE iHXKEHEp 31 3HAHB?

Ik BIAOYBAETHCA BCTAHOBEHHS JIOIMYHMX | MATEMATHYHUX 3B’ 13KiB, ACAYKUIf | iHILYKLLis

3aKOHIB?

48.
49.
50.
51.

Sk BinOysaeThes nobynosa moaeni, o izeanizyerscs?
Sk BinOYBAETHCS FOSICHEHHS | IPOrHO3 ABULL?
Y 4OMYy MONIAraloTh TEOPETHYHI ACTIEKTH CTPYKTYPyBaHHs 3HAHL?

Homy meroam crpyxrypusauii indopmaiii TpajMuiiiHo BUKOPUCTOBYIOTH i€papXiuHuil

miaxin?

52.
53.
54.
55.
56.
57.

SIkuil nigXin HazMBaeTbCs OJIOUHO-iEpapXiuHUM?

Ak icHytoTh Tpaauuiiini MeToRosIOrIT CTpYKTY pH3alii?

Y womy nosisirae 06’ €KTHO-CTPYKTYPHUI 1iXi GOPMyBaHHS MO 3HAHB?
Sk BinOyBaeThes cTparudikauis 3HaHL npeMeTHOT 06nacTi?

Hagesits npuknan marpuui 06’ eKTHO-CTPYKTYPHOTO aHaiizy.

VY yomy nosisirae cyTh anroputMy 06’ €KTHO-CTPYKTYPHOTO aHaslizy?

PO3[IN 6
TEXHONOTI IHKEHEPII 3HAHb

¢ Kiracudikaris MeTOIiB IIPaKTHYHOTO BHI00YBAHHS 3HaHb
¢ KoMmyHIKaTHBHI METO/IH
¢ Texcrosoriyni MeToan

Posrnsiiaiorses npakTHUHI METOIU OJEepKAHHS 3HaHb, 1X Kilacdgikalid Ta NPHUHLUHIN
sukopucranHg. Crouarky JI€TabHO ONUCYIOTHCS KOMYHIKATMBHI  METOAM, a MOTIM
TEKCTOJOTIMHI METOAN BHA00YBaHHS 3HAHE.

6.1. Knacudlikauia metoaiB npakruyHoro BnaoodyBaHHs
3HaHb

JleTanbHO PO3MISHYBIUM Y TIONEPEHLOMY PO3Ai TEOPETHUHI acrieKTH IHXEHepIl 3HaHb,
MU, OHAK, B SBHOMY BHITIAJI HE BU3HAYMIH, SKMM MPAKTHYHHUM METOAOM MU OCPHUMO L
3HAHHA. Y HeABHOMY BUITIsII Mepenbaqanoch, o Ue Jeska B3acMO/lisl iHKeHepa 31 3HaHb Ta
eKcriepTa, o BiaOyBAETLCSA IJIXOM 0e310cepe/IHbOro XKMBOTO ciinkyBaHHs. [lpore, ue He
€IMHa GopMa OJIEPIAHHS 3HAHDb, XOHA BOHA € JOCTATHLO MowupeHow. Y npausx (34, 134]
aragyeTbes 6au3bko 15 pyuHux (HEaBTOMATU30BAHUX) METOIB BHA0OYBaHHS 1 1oHaa 20 as-
TOMATU30BAHUX METOJIIB OflepyKaHHsl 1 (OpMYBaHHS 3HAHD.

Puc. 6.1 inrocTpye 3anporioHOBaHy KinacHikallito METOAIB BH/100YBaHHS, B IKiH BUKODH-
CTOBYIOTLCS HAUDLIBLIN BKUBAHI TEPMIHH, UIO JO3BOJUThL IHKEHEpaM 31 3HaHb 3aJeKHO Bijl
KOHKPETHOT 3afa4i Ta curyanil o0paru MeTol, AKMHA HalO LTk BIIAIITOBYE.

I3 3anpornoHoBaHoT cxemMu Kilacu@ikaiii BUIHO, 10 OCHOBHUH MPHUHLKN NOAIITY 110B’s3a-
HUH i3 JUKEPEIOM 3HaHb.

KoMyHikaTHBHI MeTOIM BHI00YBaHHS 3HAHL OXOTUTIOIOTh METO/IM T NPOLE/Ly PH KOHTAKTIB
iHKeHepa 31 3HaHb 3 6e3nocepe/HiM JDKepes oM 3HaHb — €KCHEPTOM, @ TEKCTOIOT TUHI BKITFO-
YaloTh METOAM BUAOOYBaHHS 3HAHb 3 JOKYMEHTIB (METOMMK, TMOCIOHMKIB, IHCTPYKILH) Ta
cneuiaibHOI niTeparypu (crareii, MoHorpadii, niagpyyHHKiB).

[Tojin umx rpymn mMeTosiB Ha BEpXHBOMY piBHI KiacHdikalil He 03HaYa€e TX aHTaroHICTHY-
HOCTI, 3a3BMual iHxkeHep 31 3HaHb KOMOIHye pi3Hi metonu. Hanpukiaza, cniouarky BuBuae
nireparypy, micss LbOro CHIIKYEThCS 3 eKcrepTaMu, abo HaBMaKH.

BojiHouac KOMYHIKATHBHI METOIM TaKOX MOXHA TOAIUTUTH HA J{BI IPYIM: aKTUBHI Ta na-
cusHi. [TacusHi MeTonu nependadaloTs, WO rOOBHA POJib Y NMpOUENypi BUAOOYBaHHS, I1e-
PEAAECThLCS EKCIIEPTY, 4 [HXKeHep 31 3HaHb JIMLLE CKJIaAae IPOTOKOJ MipKYBaHb eKcriepTa i vac
#fioro peanbHol poboTH 3 NpUHHATTS pilleHs abo 3anucye Te, WO, Ha JyMKY €KclriepTa, BapTo
caMocTiiHO po3noricTu y dopmi Jiexkuil. B akTHBHUX MeTOAaX, HABIMAKH, IHIUiaTUBA MOBHICTIO
B pyKax iHokeHepa 31 3HaHb, SIKMH aKTMBHO KOHTAKTY€E 3 €KCIEPTOM PI3HOMAHITHUMH CTOCO-
Oamu — B irpax, aiasiorax, 6ecifax 3a KpyniuM CTOJIOM TOLIO.
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Posain 6. TexHonorii iHXeHepil 3HaHb

BupnobysaHKs 3HaHb

I l ]

KomyHikaTusHi metoau
1
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Anania
I | MiAPYYHNKIB
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—~! Nekyii — ~—| Ihrepa’io ,
_ —-‘prrnvm cTin L Ananis

—“Llianor NOKYMeHTiB
{P.OﬂbOBi irpu S
- T ExkcnepThi
irpu

Puc. 6.1. Knacudpikauist memodie eudoby8aHHs 3HakHb.

[lle pa3 HarosocuMo Ha TOMY, I1YO AKTHBHI Ta HACHBHI METO/IM MOXKYTh Y€PryBaTUCS HABITH
Y paMKax OJIHOro ceaHcy Buo0yBanHs 3HaHb. Hanpuknaz, sKino iHxkenep 3i 3HaHb COpom’ 13-
NMBHUH 1 HE MAC BEJIMKOrO JOCBIJLY, TO CIIOYATKY BIH MOXE BUKOPHUCTOBYBATH ITACHBHI METO/IH,
a MOCTYIOBO, Kpalle 3HAHOMJIAYMCh 3 €KCIIEPTOM, 3aXOIUIIOBATH IHILIATHBY i NCPEXOANTH B
HACTYIT.

[lacuBH1 MeTOAM Ha NEPIIMI MO JOCTATHLO POCTI, ajle HACNIPABJLI BOHH BUMAraioTh
Bi/l IHXKEHEpa 31 3HAHb BMIHHS UiTKO aHaili3yBaTH NOTIK BiZIOMOCTE Bif eKclepTa i BUABIATH
B HHMX 3Ha4yuLl pparMeHTH 3HaHb. BiacyTHICTb 3BOPOTHBOTO 3B° 13Ky (MACHBHICTL iHKeHepa 31
3HaHb) 3HAYHO 3MEHIIY€e eDEKTUBHICTL LUX MeTOAIB. CaMe LM NOACHIOETbCA iX JOMOMIXHA
pOJib NPH aKTHBHUX METO/IAX.

AKTUBHI METOJIM MOXKHA MOJIIMTH Ha JBI IPYNH 3a/1€XKHO Bijl KiUILKOCTI eKCHEepTiB, fKi
BILIAIOTH CBOT 3HaHHA. SKi10 iX Oiblue 0HOro, TO JOULTBHO, OKPIM IHAMBIAYaILHUX KOH-
TAaKTIB 3 KOXHHMM, 33CTOCOBYBATH LIC W METO/ rPYNOBUX OBroBOpeHb NMpPeAMETHOT obaacTi.
Taki rpynosi Meroiu 3a3Buvail akTHBI3YIOTh MipKYBaHHS YUaCHHKIB AMCKYCIT Ta JI03BONSIOTD
BHABJIATH IOCTATHBLO HETPUBIAJIbHI acreKkTH 1X 3HaHb. BogHouac, iHjMBigyanbHi MeToan Ha
CHOTOAHI 3ATMINAIOTLCA FONOBHUMU, OCKiJIbKM TaKa Jic/likaTHa 1poUeaypa, K «BHA00yBaHHS
3HAHLY, HE MOXKE BiAOYBATHCH MPH 3alBUX CBIAKAX.

Okpemo Bapro ckasaru npo irpu. IrpoBi meroju 3apas WKPOKO BUKOPUCTOBYIOTH B
Couionorii, EKOHOMIUI, MEHEKMEHTI, B MeAaroriui Uil MiIT0TOBKM KEPIBHUKIB, BUMTENIB,
JikapiB Ta iHMX cneuianicrip. [pa — ne ocoGnuea hopMa JisILHOCTI Ta TBOPHOCTI, e Mmo-
AMHa cTae po3KyToHo i BidyBac cebe Aelo BiibHiLIe, HK y 3BUYaiiHil TPynOBi AisSABLHOCTI.

Ha Bubip mMeToy BOAMBAIOTH TPH (GaKTOPH: OCOOHCT! OCOBNMBOCTI iH)KeHepa 3i 3HaHb,
0coBuCTI 0COOAMBOCTI eKcnepTa i XapakTepucTHKA NPeIMETHOT 00IacTi.

Osna 3 MOXIMBHMX Kiacubikallii nroned 3a NcuxonoriYHUMuU Xapakrepuctukamu [131]
JAUTHTH BCIX HA TPH THIIN:
¢ MUCIUTENb (TTI3HABAILHUEN THII);

¢ cniBOCCiZIHUK (eMOIIHHO-KOMYHIKATHBHYI THIT),
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¢ 11pakTuK (IPaKTHYHAN THIT).

Mucaureii 30pieHTOBaHI Ha IHTENCKTYabHY pOOOTY, HABYAHHS, TEOPETUYHE y3araJbHEHHS
i MAKOTh TaKi XapaKTEPUCTUKH KOTHITHBHOIO CTHIIFO, 1K [TOJi-HE3ATIKHICTD i peUIeKTHBHICTE
(nuB. nonepeanin po3in).

CniBOeCciIHUKK - L& KOMYHIKaOe b, BIJIKPUTI JIOAX, FOTOBI A0 CITIBIIpALL.

TlpakTHKM HAZAIOTH DEepeBary JlisM, a He po3MoBaM, j00pe peanizyrorh 3ajJyMHu IHUIMX,
CIPIMOBAHI HA PE3Y/ILTATUBHICTH pOOOTH.

JIns XapakTepucTHKH TpeAMeTHUX obiiactel MOMKHA 3alpONOHYBATH HACTYIHY KJla-
cudikallio:
¢ j100pe 10KYMEHTOBAHI;
¢ Cepe/iHbo JIOKYMEHTOBaHI,
¢ cnabKo JOKYMEHTOBAHI.

Lis xnacudikailis mos’si3aHa 3i CniBBi/HOLIEHHSM JABOX BM/IIB 3HAHb Z] Ta Zz, BBEJIEHHUX B I
5.3, ne Z, — ue excrieprHe ,;0co0ucTe” 3HaHHA, a 7, — MarepiajiizoBaHe y KHUrax ,,3arajibHe” 3HaHHs
B IEBHIH KoHKpeTHil obnacti. SIKino nogary 3HaHHs Z,  0peamMeTHoi obacTi sk 00 ’eaHanis 7, i

e
Z,,10610 7, = 7\ JZ,, T0 pruc. 6.2 HADISIHO DUOCTPYE 3anponoHOBaHy KiacHpiKailiio.

MpegmeTHi obnacri

Nobpe CepepaHbo Cnabxo
LOKYMEHTOBaHI NOKYMEHTOBAHI AOKYMEHTOBAHI

Q@ @ &

Puc. 6.2. Knacudpikauis npedmem+ux obnacmed.

Kpim Toro, npeamerHi o6nacri MOKHA MOJLTMTH 34 KPUTEPIEM CTPYKTYPOBaHOCT! 3HaHb.
[Tit crpykrypoBaHicTio Gy/IeMO pO3yMITH CTYNIHB TEOPETUUHOI'O OCMHUC/IEHHS | BUABJIEHHA
OCHOBHHX 3aKOHOMIPHOCTCH Ta 1PUHIIMIIB, 110 10T Y 1eBHI npeaMerniid obnacti. I xoua
EC 1Tpaanuiino 3acTocoByloThest y ci1abko CTPYKTYPOBaHHMX TNpPEeAMETHUX obnactsx, 3apas
CHOCTEPIrAEMO TCHJICHILIIO POLIMPEHHS c(Pepr NPONUKHEHHS CKCIIEPTHHX cUCTeM. 3a CTyTe-
HEM CTPYKTYPOBAHOCTI 3HaHb IPCIMETHI 0071aCTi MOXYTL Oy TH:
¢ Jo0pe CTPYKTYPOBAHUMM -~ 3 YITKOK aKCIOMATH3aLIEI0, UIMPOKUM  3aCTOCYBAHHAM

MATEMATUUHOTO anapary, CTaao TepMIHONOTIED;

4 CepeaHbO CTPYKTYPOBAHUMM - 3 BUSHAYCHOIO TEPMIHOJIONIEIO, TEOPIEIO, SIKA PO3BUBACTLCA,

T4 ABHUM B3a€MO3B'SI3KOM MDK SBHIIAMMU;
¢ Ccnabko CTPYKTYPOBAHMMHU — 3 PO3MUTHMH BH3HA4YEHHSIMM, Oararoto emIipuKolo,

HPUXOBAHUMM B3AEMO3B'I3KAMH, 3 BEJIMKOK) KITBKICTIO «OLIMX TIsAMY.

Baesieni B upoMy naparpadi kiacudikaiii Merostis Ta npeaMeTHux obnacreit aoromo-
XKYTh {HIKEHEPY 31 3HAHb, YITKO BH3HAYMBILK CBOIO I1PEIIMETHY 00ACTb, CHIBBIIHECTH T 3
3AIPONOHOBAHUMHU THIIAMH | 00paTH TAKHI METOJL 4 IpyMy METO/IB BHI00YBaHHs 3HaHD,
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siki HalOib nijgxonsTs. [pore, ckopiwu 3a Bee, peanbHa po6oTa NOBHICTIO 3aTiepeuyTh HOro
BUOIp, 1 BUABUTLCS, 110 Horo 1o6pe JoKyMeHTOBaHa 001acTh HACIPaBIi € c1abKO JJ0KYMEHTO-
BaHOIO, & METO/ CHOCTEPEKEHh TPeba HeralHo 3aMiHUTH irpamu. Takow € peasbHa BaXKKIiCTh
POLEeSYPH BUAOOYBAHHS 3HAHD.

6.2. KoMmyHikaTuBHI meToau

3a kiacudikailiero, ska noaaHa Ha puc. 6.1, po3misHEMO AeTaslbHille o6HaBA Pi3HOBMIM
KOMYHIKATUBHUX METOMIB: MACUBHI Ta AKTUBHI.

6.2.1. MacuBHI MeToaMN

Tepmitt «ItacuBHI» He MOBUHEH BUKIMKATH UIKO31H, OCKLILKY BiH BBEHEHUH Ha MPOTHBArY
«aKTUBHUM» Merogam. Hacrpasai Kk 11aCHMBHI METO[IM BUMATAIOTH BijL iHXKEHEpa 31 3HAHL He
MEHLIE BIIa41, HiZ TaKi AKTUBHI METOJH, K IIPH Ta Jiaorn

MMacusni meToan BUAOOYBAHHS 3HAHBL BIJHOYAIOTH TAaKi METOM, JIC TOIOBHA POiib Y 1PO-
Leypi Buao0yBants (pakTHIHO NepeacTbes SKCNEpTy, a IHKeHep 3i 3naHb Tiibkn (okycye
MIpKyBaHHs €KCIepTa fijl 4ac poboTH 3 IPUEHATTS pilleHs.

3rijuo 13 wiacudikauiero (aus. puc. 6.1) no wiei I'PYIIA HAJICIKATE:

4 CHOCTEPEIKEHHS;
4 aHaNi3 MOTOKIB «JIYMOK BIOJIOCY;
¢ Jiexiil.

CnocrepexeHHs

Y npotieci Crocreperenn irkeHep 3i 3HaHb nepedysac 6e3nocepeanLO Mopyy 3 eKCrepToM
nia yac oro npodeciiHol JignbHOCT UK IMiTauil LieT MsibnoCTi. Hpu niarorosui s10 ceamcy
BH/IOOYBaHHS €KCTIEPTY HEOOXI/IHO TOSCHUTH 1LiJIb CIOCTEPEKEHD i MONMPOCHTH MAKCUMAIBLHO
komeHTysaru ceoi Jii. [1in vac ceancy ananituk 3arMcye Bei T excniepra, Horo pernsiiky Ta
nosicHeHHst. Moxke Oyru 3itifictenuit i Bijieoszanuc B peansioMy macnrradi yacy. O60B’s3ko-
BOIO YMOBOIO 1ILOIO METOJLY € HEBTPYUaHHs aHaliTka B poboTy ekcnepra xoua 6 Ha rnepuinx
eranax podoru. Came el METO € €JIMHO KYHCTHUMY» METOJIOM, KMl BUK/IIOUAE BTPYUAHHS
[HKeHepa 31 3HaHb Ta HaB’ A3y BAHHS HUM AKHXOCh CBOIX CTPYKTYD YSBIICHb:
¢ CIIOCTEPEKEHHS 32 PeaibHUM IPOLECOM,;
¢ CIIOCTEPEKEHHS 3a IMIiTalielo npouecy.

3a3suuail BUKOpUCTOBY10TE 00MABa pi3HOBHIN. ClIOYATKY (HKEHEpY 31 3HAHb KOPHCHO CII0-
CTEpIraTi 3a peajibHUM npouecoM, od rmbiie 3po3yMiTv npeaMeTHY 06NacTh i Bif3HaYMTH
BCl 30BHILIHI 0COONMBOCTI npouecy npuiinstrrs pivteHb. Lle neobxiano s npoekrysanms
edexTrBHOIO iHTepdeiicy KopucTyBaua, ockinbki Maiby s EC nosunua npauosaru came
Y KOHTEKCTI TAKkOro peasbHOro BUpoGHHuoro npouecy. Kpim Toro, Tilbku cnocrepexeHHs
A03BOJIMTH AHAJIITHKOBI NOGAYHTH NIPEIMETHY 001aCTb, a, SK BIJIOMO, «Kpallle OAWH pa3 noGa-
YUTH, HDK CTO Pa3iB NOYYTHY.

Crnocrepexenns 3a iMiTaiicio rpouecy 3{HCHIOITb 3a3BUuail TakoxK 3a POGOUUM MicLEM
eKcriepra, aje caM [IpOLEC [UsIBHOCTI 3aryCKaeTbhes CHeLianbHo Aia anatithka. [lepesara
HBOrO PIBHOBHLY TOJISIAE B TOMY, IO €KCNEPT MEHI HAINPY)KEHUH, HK Y NIEpLIOMY BapiaHTi,
KOJIN BIH 11paloe «Ha Jipa hpoHTHy — i Beae npodeciiiy aisibhicts, i geMoncrpye if. Heosik
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36iraeTbes 3 riepeBarolo - came MeHIIe HalPYKEHHS eKcliepTa MOKe BIUIMHYTH Ha pe3y/brar
-~ OCKUIBKK po0oTa He € CPaBKHBLOK, TO i PE3YJILTAT MOXE BIJIPI3HATHCH BiJI CHIPARKHBLOTO.

CrocTepeskeHHs 3a IMITaliero 3AIHCHIOIOTh TAKMK Y TUX BUIAAKaX, KOJIM CITOCTEPEKEHHS
3a pealbHUM TIponecoM 3 Oy/ib-IKUX MPHYMH HeMOXJIMBe (Hampukiaa, npodeciiHa eruka
JiKaps-rcuxiaTpa MOKe HE I03BOJISATH IIPUCYTHOCTI CTOPOHHBOTO Ha [IPUHOMI).

CeaHcu crniocTepeKeHHs MOKYTh BUMarary Bifl iHXXeHepa 3i 3HaHb:
¢ OBONOJIHHS TexHiKoto creHorpadil ais dikcauii Aidl excriepra B peagbHoMy maciutabi

vacy;
¢ 03HaHOMIICHHS 3 METOAMKAMH XPOHOMETPAXKY [Ulsl HITKOrO CTPYKTYPYBaHHS BUPOOGHHUOTO

TIPOLIECY 3a YaCOM;

4 PO3BUTKY HABMYOK «HHUTAHHS M0 0uax», TOOTO YBAKHOCTI O JKECTIB, MIMIKH Ta IHLIMX

HEBEPOATBHHUX CIIEMCHTIB CIILIKY BAHHSI;
¢ CepHO3HOIO 11OHEPEIHLOIO O3HAHOMJICHHS 3 IIPEIMETHOIO ODJIACTIO, OCKUILKM uepe3

BUICYTHICTb «3BOPOTHLOTO 3BSI3KY» JIEKOJIN Y JIIAX EKCIEPTIB € BAraro He3po3yMiioro.

LIpoToKosTn criocrepexenb Nicas cealciB i 4ac BUKOHAHHS A0OMAlIHLOT pOOOTH YBAXKHO
PO3UIMGPOBYIOTL, & TIOTIM OOIOBOPIOIOT 3 EKCIIEPTOM.

O13Ke, CHOCTEPEMEH — Le OMMH 3 HAHOINbUL NOWMPEHHUX METOAIB BUOOYBAHHS 3HAHD
Ha NOuarkOBHX eranax pospodsients. 3azeuuail BiH 3aCTOCORYCTLCS HE CaMOCTiHHO, a B
MOC/AHAHMNI 3 THUIMMH METOaMU.

AHania npoToKoniB «4yMOK Bronocy»

CrJIaianHs IpoOTOKONY «AYMOK BIOJIOC) BUIPIZHAETLC BIJL CHIOCTCPEIKEHD THUM, L0 €K-
cricpra rpocsTh HE TUILKH [POKOMCHTYBATH CBOT JIT Ta pilleHHs, aj¢ W MOACHUTH, K Le
pituenHs Oyo npuitHaTe, TOOTO MPOJEMOHCTPYBATH BECh JAHIIIONKOK CBOTX MipKyBaHb. [Tif
Hyac MIpPKyBaHb €KCIepTa BCl HOro CJ10Ba, BECh «MOTIK CBIAOMOCTD 3aHOCHTHL Y NPOTOKON
IFIKCHEP 31 3HaHb, TIPH LIBOMY BapTO 3a3HAUMTH HABITL NMay3u Ta BUIYKH. Jlekosu tei cnoci6
HA3UBAKOTH «BepOasibHUMM 3BITaMmy [124].

TTHranis NPO BUKOPHUCTAHHS 13 LHEK METOK) MArHITO(OHIB T4 JIMKTOMOHIR € JIUCKYCIHHUM,
OCKUILKM MArHiToOH JIICKOJIM JIIE€ Ha eKCIICpTa, K NapaiiTHUHnit 3aci0, 3HUILYIOUH aTMO-
chepy AOBIPH, KA MOXKE | 1TOBUHHA BUHUKATH 11PU 0€3110CEPCIHLOMY CITUIKYBAHHI.

OCHOBHUMU TPYIHOLLAMH, SIKI BHHUKAIOTH [ 44C CKIQIAHHS 1IPOTOKONY IyMOK BroOJI0C)
€ TPYAHOLLI, SIKI OB’ A3aH1 3 THM, 110 UIs OY/Ib-SKOT JHOAMHU BAXKKO IMOSCHUTH SIK BOHA JyMae.
[py 11bOMY ICHYIOTL SKCIICPUMEHTAIILHI JIOKA3K TOro (GakTy, U0 NH0JiM He 3aBXKAU B 3MO3i
JIOCTOBIPHO ordcyBary npotiecH MuciieHns. Kpim Toro, uacrvia 3HaHb, ska 30epiraerbes
y HeepOaILHii gopmi (HanpuKsIal, PisHOMAHITHI IPOLICAYPHI 3HAHHS THIY «sIK 3aB’f3aTy
LIHYPIBKHY ), B3araji BOXKKO KOPEIIOTh 3 TXHIM CIIOBCCHUM OMUCOM. ABTOp Teopii dhpeimis
M. MiHcbkMH BBakKae, WO «IKINE K BUHATOK, a HE AK [PABUJIO, JIHO/IMHA MOXE MOSCHUTH
Te, 1o Bona 3Haey [286]. lpore icHytoTh uoam, 3aarHi 1o pediekell, Juis akux Us podora €
JOCTYITHOI0. OTKe, OrMcana B MOIIepeHLOMY PO3/LUtE Taka XapakTePUCTHKA KOTHITHBHOIO
CTHIIO, K PEPACKTUBHICTD, € JUIst excnepTa OuibL HiK OaKaHO.

Posim¢pyBanHs OFpUMaHKX IPOTOKOITIB 3 HCHIOETBCS! IHKEHEPOM 31 3HAHb CAMOCTIHHO 3
KOPEKIICIO Ha HACTYTIHUX ceaHcax BUJ0OYBaHHS 3HaHb. YCITIIIHE CKIIATaHHs [IPOTOKOJIB «J1y-
MOK BIOJIOCY € OJJHHM 3 HaWe(eKTHBHILIMX METO/IB BUAOOYBAHHS 3HAHb, OCKIILKU B HHOMY
eKClIePT MOMKE MPOSBHTU cebe HasiCKpaBsilie, BiH HIMMM He CKyTHH, HIXTO HOMY He 3aBaxae,
BIH HAUC BUILHO [1APYE B HOTOL BIACHHUX BUCHOBKIB Ta MIpKYBaHb. Bl Moxe TyT rokasary
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CBOIO €PY/IULIIIO, MPOAEMOHCTPYBATH DTUOUHY CBOTX 3HAHB. JIJist GUILLIOT KINTBKOCTI €KCrIepTiB
11e HalnpueMHInmii i pusabiausuit crocid BUI0OYBaHHS 3HAHD.

Bin ivokeHepa 31 3HaHb METOJ «/IyMKH BIOJIOC» BUMAara€ TWX CaMHX BMiHb, IO | METOA
CMIOCTEPEIKEHD. 3a3BHYal «1yMKH BroJj0C» JIOTNIOBHIOIOTLCS MTOTIM O{HUM 3 aKTHBHUX METO/iB
JUTs peanizaiiil 3B0pOTHBOr0 3B’ 13Ky MDK iHTEPIpeTaLiclo iHkeHepa 31 3HaHb Ta YSBJICHHIMU
eKcrepra.

Jlekuiy

Jlekuis e HalcrapiimmM criocoboM nepegasatins 3HaHb. Jlekuiiine MUCTENLTBO 31aBHa BH-
COKO LIHYBAJIOCh Y BCIX 00JIaCTsIX HAYKM T4 KYJIBTypU. AJie HAC 3apa3 [iKaBUTh HE CTIIbKH
3JaTHICTH JIO MIIOTOBKK T4 YWTAHHS JeKUiT, CKIJIbKY 3[aTHICTE LU0 JICKL{IO C1yXaTH, KOH-
CHEKTYBATH Ta 3aCBOOBAaTH. Bike 3rasyBanocs, 110 HaivacTilie ekcrnepris He 00MpatoTh, a
TOMY iHKeHep 31 3HAHb He 3MOKE BUMTH €KCMEepTa YMTATH JeKUii. Ane SKLIO eKCrepT Mae
JIOCBIJ| BUKIIa1a4a (Hanpukia, npodecop KIHIKY UM JOCBIAYEeHHH KePIBHUK BUPOOHMIITBA),
TO MOYKHA CKOPUCTATHUCH TAKUM KOHLICHTPOBAHUM (DPArMeHTOM 3HAHb, K JICKILisl. Y JieKil ek-
CrepTy TAKOK JaHo 0arato CTyrneHis cBoOOAM /Uit CAMOBHPaKEHHS, TpH LIboMY Tpeba cdop-
MYJTIOBATH JIJIs eKCTepTa Temy Ta 3agiands jnekuii. Hanpuwiag, rema unkny nexuii «Bera-
HOBJICHHS ArHO3Y — 3aIaileHHs JIereHiB», TeMa KOHKPETHOT JIek1ii - « MIpKyBaHHSI 3 aHanizy
PEHTTEHOrPAMY, 3aBMAHHS - HABUMTH CIlyXayiB 32 NepeiueHUMH eKCIePTOM 03HaKaMH BCTa-
HOBMTH JIArHO3 3aliafieHHs Jieredis, pobuty nporuos. lpu takii nocranosui J0CBiAMEHHIA
JIKAP MOXKE 3a3/IAJIeri b CTPYKTYPYBATH CBOT 3HaHH 1 XiJ AyMOK. Bift itbkeHepa 31 3HaHb BU-
MaraeThes JIMIIE rpaMOTHO 3aKOHCIICKTYBATH JICKIIIO 1 B KIHIL 3318TH NOTPIOHI 3aITUTaHHS.

CryieHTH J100pe 3HAIOTH, L0 KOHCMEKTH JEKIIH OAHOro W TOro >K JICKTOpa y pi3HHUX
CTYACHTIB CYTTEBO BiJIpi3HAOTbCA. CnUcaTH KOHCNEKT JICKUIH NpOcsTh, SIK MPaBUilo, y O/
HOT'O-JIBOX CTYACHTIB 3 rpynu. JHomu, ki BMIJIO BeAyTh KOHCIICKT, 3a3BUYal € CHIILHUMH CTY-
JIEHTaMH. 3BOPOTHE HEBIPHO. Y HOMY K NOJArae MUCTCIITBO BEICHHS KOHCHEKTY? Y «nepelu-
KOAOCTIHKOCTI. 3aICyBATH TrOJIOBHE, IMPOIYCKATH JPYTOPSIIIHE, BUAUISTH (parMeH Ty 3HaHb
(naparpadu, mignaparpadn), 3anucyBarty e obyMaHi peucHHs, BMITH y3araabHIOBaTH.

["apie sanuranHs mij yac siekuii jgoroMarae i jekropy, i ciyxauy. Cepitosni Ta minboKi
3alITaHHs MOXKYTh CYTTEBO TIHATH aBTOPHTET IHXEHepa 31 3HAaHb B OYaX eKCIIepTa.

JlocBiaueHHi neKTop 3Hae, 1O BCI 3aMUTaHHS MOYKHA PO3OUTH HA TPH Fpynu:

4 PO3YMHI 3aIUTAHHS, 110 MOMIMONIOIOTH JIEKLIIO;

HEpO3yMHI 3anuTaHHs ab0 3anUTaHHs He 110 CYTi;

3ANUTAHHS «HA 3aCHITKY», a00 NPOBOKALIHHI.

Ao iHxeHep 31 3HaHb 3aJa€ 3anUTaHHS IPYroro TUITY, T0 MOXKIUBI ABI peakuil. Beiunu-
BUI ekcriept Oyjie pO3MOBAATH 3 TAKHM aHaNiTHKOM SK 3 JIMTHHOIO, sKa 3apa3 He po3yMmie |
TaK YW IHAKIIE HIYOro He 3po3ymic. 3apo3yMuIMH eKCrepT Mpocro BUAAE 3 KOHTaKTy, He Oa-
HKAKOUW BTPaYaTy vac. SIKLLO XK 1HXXKeHep 31 3HaHb 3aX0ue ITPOAEMOHCTPYBATH CBOKO €PYLHLLI0
3AMUTAHHAMM TPETHOrO THITY, TO HIUOTO KPIM J(PaTyBaHHs Ta BIIUY)KEHHS, BIH HE OTPUMAE y
BLITOBIJIb.

Tpusanicrts nexiii pekoMeHayeThest cranaapTia — gig 40 g0 SO xsunun i yepes 5-10 xBu-
JIMH — Wie cTifbku kK. Kypc 3a3suyaii Bij J(BOX 10 I’ SITH NEeKILii.

Meroz Bu100yBaHHS 3HAHb Y BUITISL JIEKIIH, K i BCI IACHBHI METOJIH, BUKOPUCTOBYHOTD
Ha mouyarky po3pobJieHHs, Sk epekTHBHUI crnociO MBUIKOTO 3aHypeHHs iHXeHepa 31 3HaHb Y
ripeMeTHy ob1acThb.
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Haocranky mekinbka ropan, sk ciayxaru nexuii [156].

[Migroryfiteck go nexuii, To6ro o3HalioMrech 3 MPeAMETHOK 0B1aCcTIO.

. CnyxaiiTe 3 MAaKCHMaJILHOIO YBarolo, Julst bOTO YCYHbTE (hakToOpH, sSKi 3aBaXKatOThL (CKpHI
ABEpEil, lHapyNiHHS TOWIO0); 3pYUHO BMOCTITBCS, MEHILIE PyXalTeCh.

BuiThcst BIAMOUMBATH 11iJ| Yac cilyXaHHs (HANpPKIaj, KoM JIEKTOP HABOANTE LMudpy, ki
MO)KHA B3SITH 3 [IOBITHHKA).

. Cnyxaiire ojtHouacHO 1 sextopa, i cebe (rapaienbHO 3 JQyMKamu Jiekropa B acouiauil
BUHUKAKOTH BIACHI TyMKH).

. Cnyxaifre | OlHOUACHO 3aNyCylTe, alle 3aNUCyHTe TEKCT CKOPOYEHO, BUKOPHCTOBYHOYH
YMOBHI 3HaKH (JUIs LIbOT'0 30BCIM He 000B’13K0BO Oy TH cTEHOrpadicTom, 10CTATHLO THTHKH
BCTAHOBUTH Ul ce0e Psiji YMOBHUX 3HAYKIB | HE3MIHHO HHMH KOPUCTYBATHCA ).

Poszmndpyiire 3arnncey sexuii Toro x aHst.

He cnepeuaitrecs 3 nexropom rij1 yac jexuii.

PalliOHAILHO  BUKOPUCTOBYiTe

ITPOCIYXAHOI0.

nepepsu

Yy oJlekuil s

LiBENEHHS

NiCyMKiB

ITopiBHAMIBHI XAPAKTEPUCTUKH MACUBHUX METOIB BUAOOYBAHHSA 3HAHL oAaH] B Tabu. 6.1.

Tabn. 6.1. NopieHsanbHI xapakmepucmuku nacugHux Memodie eudobyeaHHs 3HaHb

IMacusHuii meron CriocrepexeHns “Iymxn Bronoc” Jlekuit

BU100yBaHHs 3HAHb

Iepesaru BijicyTHicTh Brugy Caobona Crobopaa
aHaniTvka ta Horo CaMOBHPaYKCHHS /U1 CAMOBHP@XKEHHS 115
Cy6’ €KTHBHOT MO3MILLT. eKcrepra. eKcriepra.
MakcumainbHe Oronenicts crpykryp | CrpykrypoBauuit
HAONIDKEHHS aHAITHKA JI0 | MIPKYBAHb. Bukiag. Bucoka
npeaMeTHOT obracti. KOHHEHTpaLlis.

Heposnikn

BiacytHicTs 3BOpoTHLOTO
3B’ H3KY.
PparMeHTapHICTh
OTPUMAHHX KOMEHTAPIB.

Biycythicts Brummsy
aHasiruka ra fforo
cy0’eKTUBHOT
nosuuit. Bincyrhicts
3BOPOTHBOIO 38 513KY.
MoxmBicTsb
BIZAXONY Bi/l TEMU

B MipKyBaHHsX

BincyTHicTs BruiMBy
aHasITHKA Ta Horo
Cy0’€KTUBHOT MO3MLI.
3ananTo Besvka
JICTAJI30BAHICTh.
Criabkuit 3BOpOTHIi
3BS130K

Hepnocrarnicts xopovx

eKkcrepra. JIEKTOPIB cepen
eKCMEpPTIB-NPaKTHKIB.
Bumoru o CrigbecijtHuk un CuisbecinHuk Mucnurens (JieKTopebki
excrepra (TUIM Ta | MHCAHTENb (3A4THICTD YW MUCIIUTEN b 3ai6HOCTI)

OCHOBHI SIKOCTI)

1o BepoOanizauii +
JYMOK - aHaJTITHYHICTh
+ BULKpUTICTS +
pedreKcHBHICTS)

(3naricTb 10
Bepdanizalii + JlyMok
+ aHaITUYHICTD

“+ BIIKPUTICTL +
peduiekCHBHICTD)
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npodoexenHss mabi. 6.1

Mucnurens uu Mucnuresb
CITIBPO3MORHHK (rosHHe3aNeKHICTL
{KOHTpACTHICTH + 3LaTHICTB JI0
-HIOJTIHE3aJICKHICTb) | y3araibHEeHHS)

Bumoru ao Mucnurens
excrepra (tnrn ra | (CriocrepesmsicTs +
OCHOBHI $IKOCTI) 110/ HE3AJIEIKHICT )

XapakTepucTrka Cnabo Ta cepeiHbO Cnabo Ta cepeHbo Cnabo TOKyMeHTOB3HI Ta
npeaAMEeTHOT CTPYKTYpOBaHi; cnabo i CTPYKTYpOBaHi; cnabo cTpyKTypoBaHi
obacti CEepeHBO NOKYMEHTOBAHI ¢i1abo 1 cepeiHBO

JOKYMEHTOBaHI

6.2.2. AKTUBHI iHAuBIQyanbHi MeToan

AKTUBHI 1HIUBIYaIbHI METOM BUIOOYBAHHS 3HAHL CLOTOAHI — HalibUbI nomupeHi. Y
TIl 4u iHIWIH MIpi 10 HUX 3BEPTAKOTHCA [1PH PO3podiIeHH] Maike Oy ib-sIKOT IHTEeKTYanbHOT
cuctemu. Jlo OCHOBHHMX aKTUBHHMX METO/IIB MOYKHA BIAHECTH!
¢ AHKETYBaHHS;
¢ iHTEpB'IO;

4 BUILHWN Ajanior;
4 IrpH 3 EKCTIEPTOM.

VY BCIX IUX METOJAX aKTHBHY GyHKUIIO BUKOHYE [HXKeHep 31 3HaHb, SKW# nue cueHapii
1 € perkucepom ceaHciB BUA00YBaHHs 3HAHL. [PpH 3 EKCHEPTOM CYTTEBO BiAPI3HSIOTHCS Bij
TPbOX IHINWX MeTO/IB. MeTO/M aHKeTYBaHHs, IHTEPR 0, BUILHOIO JUAJIOrY € Jiy)Ke CXOKUMH
MK COO00 | BLIPI3HSIOTBLCS JULLE CTYTIEHEM CBOOOIM, SIKHH Moxe coOI JI03BOIIUTH IHXKEHEP
31 3HaHb TIPH 3AIACHEHHI CeaHCIB BUAOOYBAHHS 3HAHL. 1X MO)KHA HA3BaTH 3arUTaTbHUMH Me-
TOAAMH MOLHYKY 3HAHb.

AHKeTyBaHHSA

AHKeTyBaHHS — Ue HAHKOPCTKILIUK MeTo/L, TOOTO HAUD LI CTaHMapTH30BAHUI. V LIboMy
BUITA]KY [HOKEHEp 31 3HaHb 3a3J1aMerifib CKIIaJIae CIUCOK 3aIIMTaHb Y4 aHKETY, PO3MHOKYE 11
Ta BUKOPHUCTOBYE /1/151 OTTUTYBAHHS JIeKITbKOX ekcnepTis. [le ocHOBHa nepeBara aHKeTyBaHHS.
Cawm ripotiec MOXe 3/1iHCHIOBATHUCH JIBOMA CHIOCODAMH.

1. AHaiiTHK Brosioc 3a/a€ 3artuTaHHs i cam 3aroBHIOE aHKEeTY 3a BIJINOBIIAMHU eKcrepTa.
2. Excrniepr caMOCTIHHO 3dMOBHIOE AHKETY ITICHIsl NOTIGPEIHBOTO THCTPYKTY BAHHS.

Bubip criocofy 3anemurs Blj KOHKPETHAX YMOB (Hanpuiia), Bij oopmMieHHs aHKeTH,
il 3po3yMminocTi, roToBHOCTI excneprta). Ha Haly AymKy, niepesary BapTO HajaaBaT jipy-
roMy METO[Y, OCKUTbKHA B €KCIIepTa 3’ BASEThCS HEOOMEKEHICTh Y vaci npu o0 yMyBaHHI
BiAITOBIIEH.

SIki0 3razlaTi cXeMy CHIIKYBaHHs, TIOAaHy Ha puc. 3.8, To ocCHOBHMMU (pakTOpamu, TKUMU
MOXKHA CYTTEBO BIUIMHYTH [PU AHKETYBaHHI, € 3acobu criikysaHHs (Y UbOMY BHUIAJKY LE
CITMCOK 3anuTaHb) | CUTYaL(isl CMIIKYBaHHS,

Criucok 3anuTanb (aHKeTa) 3acinyroBye ocoONUBOT PO3MOBH. ICHYe JIeKisibKa 3aralbHUX
pexkomenaiiil npu ckianandi anker. LI pexomennauii e yHiBepcanbHuMu, To0TO He 3ane-
sKaTh Bij npeamerHol obnacti. HaliGinsuinit qocsia poboTH 3 aHKeTaMy HArpoMakeHHH B
couiosorii Ta rMeuXoNoril, ToMy YacThHa pekoMeHanii e3sra 3 [141].
¢ AHkera He NOBHHHA OYyTU MOHOTOHHOIO | BUKJIMKATH HYILIY uu Bromy. Lle nocaraerscs

BapialisiMu (OPMH 3aITUTAHB, BMIHOKO TEMaTHKW, BKIFOYEHHS M 3aIIUTaHb-3KaPTIB UM irpoOBHX

3adTaHb.
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¢ Amnkera Mae OyTH NPUCTOCOBAHA 10 MOBH €KCIEPTIB (JIMBUTUCHL BHLLE).

¢ Tpeba BpaxoByBaTH, IO 3aNWTaHHs BIUIMBAIOTH OJHE HA OAHE i TOMY TMOCHiZOBHICTH
3anMTaHb Mae OyTH CTPOro npogymaa.

¢ baxkaHo nparnyTH 10 ONTUMabHOT HAAMINKOBOCTI. Bifomo, 1o B ankeTi 3apiu € 6arato
3aMBUX 3aIIUTaHb, YaCTHUHA 3 HUX HEOOXIJIHA -~ L€ TaK 3BaHi KOHTPOJIbHI 3anuTanus (1uB.

HPO HUX HIGKUE), @ iHIIA 4acTHHa Mae OyTH MidimizoBaHa.

Ipuxnan

3aiiBi 3anuranHs 3’ ABASIOTBCA, HANPUKIAN, Y TaKuX curyauisx. dparment anketH: «B12.
Yu seaxkacre By, 110 ju1st JiKyBaHHs aHriHK eHEKTHBHUN epUTPOMILMH?Y .

«B13. Sxi 1031 epurpomilty By 3a3Buuail pekomenyere?.

I'lpu 3anepeuenti na 12-re 3anuranns 13-te ¢ 3aiiBuM. Horo Moxna YHHUKHYTH, YCKIaa-
HHBIIH MOMEPEIHE 3arUTAHHS.

«B12. Un BukopucroByeTe Bu epuTpoMiliMH Juist JIIKYBaHHS aHTIHM i SKILO TaK, TO B SKHUX
103ax7».
¢ AHKETa NOBHHHA MATH «XOPOUI MaHepuy, TOOTO 11 MOBA HOBHHHA GYyTH 3pO3yMINION i

JOCTATHLO BBIIMBOIO. METOAMYHOIO MAHCTEPHICTIO CKJIa/iaHHs AHKETH MOXKHA OBOJIOAITH
TUILKH H& NPAKTHLLL

IHTeps’to

[lin inreps’ro Gynemo posymiru crieundiuny GopMy cnijikyBadis iHkeHepa 3i 3HaHb 3
CKCIIEPTOM, B SIKIH IHXKEHEP 31 3HaHb 3a/1a€ eKCIepTy Cepiro 3a3aaerijh NijiroToRNCHUX 3aru-
TaHb 3 METOKO BUAOOYBaHL 3HaHb 11PO NpeaMeTHy obnacrb. Haibinbmuil jocein y nposeaeni
IHTEPB 10 HAKOTIMYEHHH, HATIEBHO, B KYPHAIICTULI Ta COLIONONIT. BUTLILCTL CHCLiaNicTIB LUX
obJiacTel BII3HAYAIOTL THM HE MEHLUE KPaHHIO HEAOCTATHICTL TEOPETHUMX TA METOJMYHHX
JOCIIDKEHb 110 TeMi npoBeaeHHs inTeps o [130].

[Hrepp’io iyske OiM3bKe 0 TOro crocoly aHKeTYBaHHs, KOJIM aHajliTUK Cam 3arloBHIOE
aHKeTy, BHOCHYM TYAM BIANOBiAI excriepra. OCHOBHA BIIMIHHICTL iHTEPB’IO 1ONISTAE B TOMY,
O BOHO JIO3BOJIE aHANIITHKY OMYCKAaTH Psi/l 3aNUTaHb i, 31€KHO BiJ CHTyauii, BCTaBIsSTH
HOBI 3alIMTaHHA B IHTEPB’I0, 3MIHIOBATH TEMI1, YPI3HOMAHITHIOBATH CUTYALLIO CITIJIKYBAHHS.
Kpim Toro, y anajliTuka 3’ ABAS€TBCS MOAUIMBICT KB3SITH B MOJIOH» €KCIIEPTA CBOTM LIAPMOM,
3aKABUTH HOI'O CamoI0 1POLIEAYPOIO | THM CaMuM 30IIbLIMTH ePEKTHBHICTL Ceancy BHO-
OyBaHHSI.

3anuraHHsa Ans iHTepB’10

- Tertep newo neranbHime 1po UEHTPaibHY JAHKY aKTHBHUX HMBILyalbHUX METOALIB — PO
3anuTanns. [HKEHepH 31 3HAHb PIJKO CYMHIBAIOTLCA Y CBOTH 34ATHOCTI CTAaBUTH 3arUTaHHA,
TOAl SIK 1y inocodii, i y maremaruii 1s npobiema 00roBoOpIOETbCS 3 J@BHIX JaBeH. IcHye
HABITH CIENiaNbHA I'ijIKa MATEMATHUYHOT JIOT'IKH -~ epoTeTHYHa JIoriKa (J1orika 3anuTaHs). lecye
uikasa podora benuana «Jlorika 3anuranb ta Bignosinei» [14], ane, Ha aib, BUKOPUCTO-
BYBATH Pe3y/IsTaTH, OTPUMAaH] JIOrikaMu, 6e311ocepe/iHbo NpH po3pobiieH ] IHTeNeKTyanbHUX
CUCTEM HE B/IAETHCSI,

Vei 3anuraiibHi peueHHs MoxkHa po3buTh Ha Ba v | 160]:
¢ 3alHUTAHHA 3 HEBU3HAYEHICTIO, IO CTOCYIOTbCS ycboro pedernst («Ilpasna, wo sBeaeHHs

BEJIMKMX 103 AaHTUOIOTHKIB MOXKE BUK/JIMKATH aHA(IIAKTUYHUI WOK?»);
¢ 3aMUTAHHS 3 HENOBHOK iHdopmatiero («lTpu sKuX yMoBax noTpibHO HATUCKATH KHONKY 7»),

SKI YACTO MOUMHAKOTLCS 31 CIHB «XTO», «IILO», «JIE», «KOJIW» TOLLO.
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Ilelt noain MoxkHa AOMOBHUTH Ki1ack(iKalli€lo, YaCTKOBO OIMCaHOIO B pobori [187] i no-
JIaHOtO Ha puc. 6.3.

3anuranus

B A
3a thopmow ] 3a pyHkyigMu
[ oimont |
3;(‘;;;1'4j { OCHOBHiJ

—E)‘comlcri
—‘ Besocobosi @HAYBaﬂbHi
,__! Komponbﬂ

3a picwo
»{ijeﬂTpaani
~4L HasigHi

Lo ]
oo

Bep6aaniJ

3 BUKOPUCTaHHAM
" waounoro maTtepiany

Puc. 6.3. Knacugpikauisi 3anumatsb.

Binkpure zanuraHns Ha3zuBae TeMy UM NPEAMET, 3aJMHIAIOUM NOBHY cBoBOIy ekcnepry
umono dopmu Ta 3micty Bianosiai («Hu ve mornm 6 Bu posnosicty, sk nalikpauie 30Uty BH-
COKY TeMIIEparypy y XBOPOTO i3 3arlajicHHIM JIEreHiB?»). YV 3akpyuToMy 3allMTaHHI eKcrepT
BUOMpac BIANOBIAL 3 Habopy 3arnporoHoBanux («Braxirs, Oyib J1acka, o Bu pekomeniyere
1IPU aHTIHI: @) aHTHOIOTHKH, 0) MONOCKaHHs, B) KOMIIPECH, I') IHraIsiil. 3aKpUT] 3anuraHis
JIeruie onpauboBYBaTH MPU HACTYIHOMY aHali3l, NPOTe BOHU HeOE3ICUHILLI, OCKUIbKH «3a-
KPUBAIOTBY XIJI MIPKYBaHb €KCMepTa i «[porpamMmyioThy HOTro BUITOBI/Ib Y TIEBHOMY HAITPSMKY.
Ipu cknajiaHHI cLeHapiko IHTEPB’ 10 KOPUCHO YepryBaTH BiAKPUTI i 3aKpUTI 3aIUTaHHs, 0c00-
JIMBO PETESIbHO NMPOAYMYBATH 3aKPUTI, OCKUILKH Ui TX CKNA/IlaHHA BUMAaraeThes epyiaMiiis B
npeaMerHii obiacri.

Ocobucte 3anuranHs cTocyersest He3rocepe/iHb0 0COOUCTOro HAUBIAYAILHOIO A0CBILY
excnepra («Ckaxitb, Oyap nacka, IBane Jlanunosnuy, y Bawi#t npaxruii Bu 3acrocosyere
BYJHY3aH 1pH QypyHKYJIb03ax?»). OcobucTi 3anuranis 3a3BUYall aKTHBI3YIOTh MHCJICHHSI
eKcrepra, «rpatoTb» Ha Horo camostoOCTBI, BOHM 3aBK/IM TIPHKpalLaloTh iHTepB’10. besoco-
OoBe 3anuTaHHs CIIPIMOBAHE HA BUSBJICHHS HAWOLIbUI NOMWMPEHUX | 3ara/IbHOTIPUHHATHX 3a-
KOHOMIpHOCTeH npeaMeTHoi obnacti («lllo BrinuBac Ha mwBHAKICTL Mpouecy gepmenTh3auii
J3UHY 7»).

Ilig yac crtagaHHs 3anuTads NOTPIOHO BpaxoByBaTH, 110 MOBHI 3AiGHOCTI ekcriepra, ik
NpaBuI10, OOMEXKEHI i BHACII 10K CKOBAHOCTI, 3aMKHYTOCTI, COPOM’ A3/IMBOCTI BIH HE MOXE Of-
pa3y BHCJIOBJIIOBATH CBOK AYMKY | 1100aBaTH 3HaHHs, K BiJl HbOrO BUMAraroTbcs (HaBiTh
AKILO MPUIYCTUTH, WO BiH 4iTKO At cebe ix dopmyntoe). ToMy 4acTo npu «3aTHCHYTOCTI»
eKCIIepTa BUKOPUCTOBYIOTh HE MpsiMi 3aMuTaHHs, fKi Oe3rnocepeHbo BKAa3ylOTh HA mpeamer
un TeMy (« Sk Bu craBurecs 1o metonrku nikaps Cyxapepa?y ), a Heripsimi, siKi JIMIIE HENPSIMO
BKa3yIOTb Ha Mpe/IMET 3auixaniieHHs («Yu Bukopucrosyere Bu metoauxy nokropa Cyxapesa?
Omuiite, Oyab Jlacka, pe3ysibTary JIIKyBaHHs» ). JIeKonn J0BOIMTLCS 3a1aBaTH JeKiibKa Jie-
CATKIB HEMPSAMHX 3aMUTaHb 3aMICTh OIHOTO MPAMOTO.
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BepOanbhi 3anutanHs - L TPaJMLIHHI YCHI 3aNMUTAHHS. 3alMTaHHs 3 BUKOPUCTAHHAM
HAIVILIHOrO MaTepiajry ypi3sHOMaHITHIOOTh IHTEPB’10 I 3HIKYIOTH BTOMIJIIOBAHICTH €KCIEPTA.
V umx 3anMTaHHsX BUKOPHCTOBYIOTH (hoTorpadii, MamoHky i kaprku. Hanpukiasa, ekcriepry
MPONOHYIOTH KOJLOPOBI KAPTOHHI KApPTKH, HAa SIKMX BHUITMCAHI O3HAaKM 3axBoptoBanus. IToTim
aHaJlITHK NPOCUTb PO3KIIACTH i KAPTKYM B MOPAIKY 3MEHUIEHHS 3HAYYILOCTI AJIS BCTAHOB-
nenns alardosy. Mot 3anurads 3a GyHKLIEIO HA OCHOBHI, 30H/1y1041, KOHTPOJILHI OB’ A3aHUH
3 THM, L0 YaCTO OCHOBHI 3aMMTaHHs IHTEPB 10, HAL/ICH] Ha BUSBJICHHS 3HAHD, HE CIIPAllbOBY-
HOTb — €KCNEPT 3 AESKUX IPUUKH, YXWISIETCS BIJ BIANIOBIAL, BIANOBI1A€ HEUITKO.

Toni ananiTMK BUKOPUCTOBYE 30HIYBAbHI 3AIIMUTAHHS, SKi CKEPOBYIOTH MipKyBaHHS eK-
criepra B norpibue pycno. Hanpuknaz, AKIo He CrpaLioBano OCHOBHE 3anuTaHus: « ki napa-
METPH BU3HAYAIOTh MOMEHT 3aKiHYCHHS ITpoLiecy (hepMeHTALlT TI3HHTY ?» — aHANITUK HOYHHAE
3a/laBaTh 30HAyBaNbLHI 3anuTanHa: «Uu 3apxam npouec dhepmenrauii Tpusae 72 rogunu? A
SKLIO BiH 3aKIHUYETBCS paHille, TO K PO e jizHarhes? SIKIIo BiH TpuBariMe A0BLIE, TO 1O
3aCTABUTL MIKPOOIONIOra HE 3aKIHUKTH 11POLIEC Ha 720 FOMHI?» TOLO.

KOHTpOsIbHI 3armUTaHHs 3aCTOCOBYIOTH /U1 NEPEBIPKH IOCTOBIPHOCTI Ta 06’ €KTHBHOCTI
iHopmarli, orpumanoi B inreps’io patiwe («CkaxiTs, Oyilb jacka, a MOCKOBCbKA LIKOJA
TNICHXOJIOFIB Tak camo, sik Bu rpakrye mkany K crieky sanurans MMP1?» a6o «Uu peko-
merayere Bu iexkuii AT®?» (ATD -~ npenapar, sikuit 31110 3 Bupobnuirrsa). Konwrposnbhi
3aUTatis 110BUHHI Oy TH «XMTPOY cKJIajien, o6 He obpasuru excriepra neaoBip sm (s
UbOI'0 BHKOPHCTOBYIOTHL 1TOBTOPEHHS 3alUTaHb Y THWIH (opMmi, yTOYHEHHS, HOCHIIaHHS Ha
inui Jprepena). «Kpaue isa pasu sanmraru, Hix oaud pas nanskaruy (Lonom-Aneiixem).

I napewrri, npo HelTpanbui Ta HaBiHI 3anUTanHA. Y npuHumi, inreps’oepy (B HAIOMY
BUIA/IKY 1HXKEHEPOBI 31 3HAHb) PCKOMEH/LYIOTL OYTH HEYIEPE/UKEHUM, TOMY HOTO 3aflMTaHHs
NOBHHHI MaTH HelTpabHUH Xapakrep, ToOTO He MalOTL BKA3yBATH Ha CTABJIEHHS! iHTepB’I0epa
A0 3a)aHoT TeMu. HaBnaku, HaBiJIHi 3anMTanis NPUMYLIYIOTE PECHIOH/IeHTa (B HALIOMY BH-
Ma/IKy CKCIICPTa) NPUCITYXAaTHUCh YW HABITHL B3STH /10 YBArd NO3uLLIo inrep’ocpa. Helirpasbne
sanuranns: «Un criBnajiaioTe CUMITTOMH KPOBOBHIIMBY B MO3OK Ta cTpycy mosky?». Hasigue
sariranns: «Hun ue npasja, o JyKe BaXKO JAUPEPECHIIIOBATH CUMITIOMH KPOBOBUJIMBY B
MO30K?».

Kpim nepesiiuenux BULIE, KOPUCHO PO3PI3HSTH TA BKJHOYATH B IHTEPB IO HACTYIIHI 3anu-
FAHHS:
¢ KOHMTAKTHI (Ti, 100 «JIAMAOTh KPUTY» MDK aHAJIITHKOM Ta EKCIEPTOM);
¢ Oydepui (Juist po3AUICHHS OKPEMHX TEM iIHTEPB'IO);
¢ T, 1O OKMBISIOTHL NaM'STh  CKCIEPTIB (VIS PEKOHCTPYKUIT OKPEMHX BHIMAAKiB 3

NPAKTHKH);
¢ «POBOKALIMHD (U1 OTPUMAHHS CIIOHTAHHMX, HEMIIOTOBJIEHUX BianoBiae).

Y KiHli OnWey IHTEPR’I0 BKKEMO TPH OCHOBHI XapakrepucTHkd 3anurans [187], ski

BILIMBAIOTH HA AKICTh iHTEPB 10:

MOBA 3aNUTaHHA (3PO3YMITICTh, JIAKOHIYHICTD, TEPMIHONOTS);

NOPALIOK 3aMUTAHD (JIOTIYHA NOCII/IOBHICTb | HEMOHOTOHHICTD);

JOUUIBHICTD 3anuTans (€THKA, BBIUIUBICTD).

3anuTaHHs B IHTEpB’I0 — L€ He HPOCTO crocid crniiKyBaHHs, aje i cnoci® nepenapatus
JIYMOK Ta NO3ULIT aHaJlITHKA.
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«3anurtanus seiste coboro GopMy pyxXy AYMKH, Y HBOMY SICKPABO BUPAXKEHUM MOMEHT Iie-
peXO/Ly Bi/i HE3HAHHS JIO 3HAHHS, BiJ{ HEMOBHOIO, HETOYHOIO 3HAHHS JO OiJbLI ITOBHOTO i 110
Euibiu Tounoroy [89]. 3siacu HeoOXiHICTS Y MPOTOKOIAX (DIKCYBATH HE TUTHLKH BiJNOBILI, ae
i1 3anMTaHHs, NOTepeHbO PETENLHO BIANPALLOBYIOUH 1X (GOPMY i 3MICT.

OueBuIHO, IO OY/Ib-AKe 3AMWTAHHS Ma€ 3MICT JIMLIE Y KOHTEKCTi. ToMy 3anuTaHns Moxe
FOTYBATH 1HXKEHED 31 3HaHb, SKUH BXE OBOJIOMIB KJIIOYOBHM HaOOPOM 3HAHD.

3anuranHs MaloTh IS eKCIepTa iarHOCTHYHE 3HAYCHHS! - IeKIIbKa BIABEPTUX « Ly PHUX»
3arMTadb MOXKYTh NOBHICTIO PO34apyBaTH ekcriepra i BiA0UTH B HBOI0 6a)kaHHA 10 NOAANbILOT
cniBrpaui. Bigoma Bignosias Mapkea Ha 3anurants Hpynona: «3anuradds 6yno g0 Takot
MIpY HENPABUIILHO MOCTABNIEHE, 1110 HA HHOTO HEMOXUIMBO OYJI0 ATy NPaBHIIbHY BIATOBI/IbY.

BinbHun gianor

Binbuuit pianor — ye Merod BunoObyBaHHs 3HaHb y (opmi Oecian iHXeHepa 3i 3HaHb Ta
eKcriepTa, B AKiil HEMAE 9iTKO perfiaMeHTOBAHOIO TUlaHy i CrMCKy 3anuraHb. [le He o3nauae,
1O 10 BUILHOTO Aianory He Tpeba rorysarucs. Hasmaku, 30BHI BiiibHa 1 Jlerka ¢opma 1boro
meroay norpebye Haiisuuiol npodeciitnoi ta ricuxonoriynoi nigrorosku. [ligroroska jo
BUILHOIO J1iaJI0Ty MPaKTHUHO MOXKE CHIBIAAATY i3 3anponoHoBatolo B pobori [187] nigroros-
KOO 10 JKypHAJIiCTCHKOro inTeps’io. Puc. 6.4 rpadiuHo LIOCTPYE CXeMy Takol IMiArOTOBKH,
JIONOBHEHOT y 3B’ #3KY 3i crieundikoio itkeHepii 3Hane. [lizroroska 3alimae piznui yac 3a-
JGKHO BIL CTYeHs podecionanismy aHaliThka, ajie B 0y/ib-KOMY BHNA/IKy BOHA HeoOXi/Ha,
OCKIJILKH JIeNL0 3MEHILYE BIpOriAHICTb HAWGIIbLI HEPALTOHAIBHOIO MCTOJLY -~ METO/LY Cripod
Ta TIOMHJIOK.

Migrotoska
I ] 1
3aranbHa CneuyianbHa KoHkpeTHa McuxonorivHa
Minsuwenns BONOAHHS | Busyenns NO 3HalloMCTBO 3
M Haykosol Teopicio Ta 3 nitepaTypu 1 Teopiew
epyanyn HaBUYKAMH CRiNKyBaHHA
iHTepB'l0- MigroToska
BonopiHusa BaHHA 1 cutyauyii
H  3aranbHow cRinKyBaHHA Bupuerns
KynbTYpOW L KOrMHITUBHOI
- ncuxonorit
3HanomMcTBO 3
3HaOMCTBO 3 ekcnepTom
L1 cuctemHow
METOLZO0NOTIEH TecTyBaHHA
| ekcnepra

Puc. 6.4. [Nidzomoska 0o 8uG06yeaHHs 3HaHb.

KpanidikosaHa nijiroroBka j1o Aiajaory 1oromarae aHajnituky crari iCTHHHHM jipamaryp-
rom abo clieHaprUCcTOM Maby THIX ceaHciB, TOOTO 3araHyBaTH MaJIKUH XiJl POLCYPH BHUIO-
OyBaHHs1: BiJ TIPUEMHOIO BPAKEHHS Ha Noyarky Oeciau nepexii 10 npodeciMHoro KoHTakTy
yepes npody/PKeHHS 3alliKaBIeHHs 1 3aBOIOBaHHs J0BipH excnepra. [lpun ubomy s 3abesne-
ueHHS OaaHHs ekcrepra npoforkuTH Oeciay HeoOXiHO 3HIHCHIOBATH «ITOIIA/UKYBAHHSD
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(vepminonoris E. Bepua [16]), To6T0 niabagsoproBaTy eKkcriepTa i BCUIIKO HiATBEPIKYBaTY
HOro BIEBHEHICTh y BTAaCHiH xomnerentHocTi ((ppazu-BeTaBku: «51 Bac posymito..», «..ue
Jiy’ke 1IKaBO» TOLO).

Tak, B OIHOMY JIOC/Ii/DKEHHI 3 TeXHIKHM BeieHHs npodeciiHuX KypHaTICTChKMX [iaoris
6Y/10 eKCIIEPUMEHTAILHO 0BEACHO, 110 CXBATKOBANLHE «XMMKAHHS IHTEPB’l0epa 36inbLLYyEe
JOBKUHY Bijrosine# pecnionsienta. IIpy bOMy CXBaJIEHHS TIOBUHHO OyTH YeCHUM, sK NOKa-
3aJ10 OMATYBaKHS iHTeps 1oepis IHeruTy Ty sremockonii Himeuunnu: «Haklkpatua XUTPICTD - LE
YHUKHCHHS Oy/b-SIKOT XHTPOCTi: CTABUTHCH [0 OMUTYBAHOTO 3 ICTHHHUM JIOAMHOIOOCTBOM,
HE 3 BUIAJ@HOIO, a 3i cliparkHboto tikasicTion [130]. [Ho6 posropoputy CriiBpo3MOBHHKA,
MOJKHA CIIOYATKY aHATITHKY Po3riosicTy ripo cebe, npo poboty, ToOTO OroBOPUTH CaMOMy.

Mu Bie nucay 1npo npodeciitiy npuaaTHiCTh THKEHepiBs 31 3HaHL | HeOOXINHICTS MorTe-
PEAHBLOTO TICUXOJIONIHHOTO TECTYBAHHS! 11PY NIAFOTOBUI itdKeHepiB 31 3Hanb. TyT nnie Hape-
AEMO KATAIOT sikocTel ijteannhoro inreps’toepa [130]. Ha naw norsn, ne LJIKOM MpUIaTHUA
3paA30K NOPTPETY iHKeHepa 31 3HaHb repejl cepiclo BulbHUX dianoris: «Bin NOBUHEH BUTIs-
JATH 310POBUM, CIIOKIHHUM, BICBHCHUM, BUKITHKATH JIOBIP s, Oy TH YECCHNM, BECENTUM, TIPOB-
ASTH 3AIKABACHHS OCCiI010, OYTH rapho BASTHEHUM, 0N HY THMY» . XOpoluni AHANITHK 0CO-
GUCTHM IAPMOM | BMIHHSM MOXKE PUXOBATH HEOCTATHICTD MHIArOTOBKH. binckyda kopoTKa
XapaKICPUCTHKA IHTEPB 10epa HaBeieHa B Tik ske poboTi - «KOMyHiKaGeIbIHHA NeJaHT.

YV BUILHOMY Miajiosi BasUIMBO Takok 0oOparT NpaBwiibHMiA Temil un putm Gecian: 6e3
BEJIMKMX [1ay3, OCKIJILKM CKCIIEPT MOXKEe BiJIBOTIKTMCA, ane i 6€3 1OCIiXy, HAKLIC WBHIKO
BTOMJIIOIOTBCS 0OM/BA YUACHUKA | 30UILLIYETLCH HANpYra, KpiM TOro j1esKl JIHOIM TOBOPATH
| AYMAIOTh Ay)Ke TMOBUILHO. BMiHHs YepryBaru pisHi TEMIIU, HATpyry 1 pO3psiiky B PO3MOBI
CyTTERO BILIMBAE HA pe3yibTar. [ liroToBKa 40 Aianory FaK, sk i 10 iHIMX aKTUBHUX METOLIB
BH100Y BAHHS 3HaHb, BKJHOUYAC CKIIA/@HHsl FUIAHY TIPOBE/ICHHS Ceancy BUI00YBaHHS, B AKOMY
HEOOXiHO 1epeadaYuT psiJ CTaiii.

1. Ylouarok Gecijin (3HAHOMCTBO, CTBOpEHHA Y cKertepra «obpasy» aHaliTHKa, NOSCHOHHS
wisied ra 3aBjlads poboTH).

|

Hianor 3 suj100yBaHHs 3HAHD.
3. 3amepmanbHa crajlia (OASKA eKCHCPTY, NIBEACHHS I/ICYMKIB, JIOMOBJICHICTb PO
HACTYTIHI 3yCTpiui).
JleBisoM jutst iFoKENEpa 3i 3HaHL MOXCYTb TOCITYKHTH TIOIIS M O/IHOTO i3 KIIACUKIB BITYH3-
HAHOTO JiTeparyposHascTea M. M. baxtrina [12]:
«JLautor - 3ITKHE NS Pi3HUX PO3YMIB, PI3HUX ICTHH, HECYMICHHMX KYJIBTY PHUX NO3MLIH, 110
CKIIAIOTH /MU PO3YM, €/IMHY ICTHHY, 3araibHy Ky/sTypy». «/liaor nepeabayae:
¢ YHIKQILHICTb KOXHOTO [ApTHEPa Ta X IPUHUMIOBY PIBHICTL OJUH OAHOMY;
¢ BIAMIHHICTS | OPUITHANBLHICTL 1X TOUOK 30PY;
¢ OpicHTALII0 KOKHOIO HA PO3YyMIHHS i HA aKTWBHY IHTEpnpeTauifo HOro TOYKH 30Dy
MapTHepoMm;
¢ OuiKyBaHHS BiATIOBiA Ta HOIO EPEI3aXOIUICHHSA Y BIACHOMY BUCIIOBIIOBAHHI;
¢ B3ACMHY JIOIOBHIOBAHICTH NO3WIIIH YUYACHMKIB CITUIKYBAHHSA, CITIBBIIHOIIEHHS SKHUX ie
METOIO JLIAJIOTY ».
ITopiBHSAILHI XaPAKTEPUCTHKH aKTHBHUX iHAMBIyaJbHUX METOMIB BUAOOYBAHHS 3HAHD
rionati B rads. 6.2.
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Tabn. 6.2. [NopieHansHi xapakmepucmuKu akmueHux iHousidyansHux memodie 8udobyeaHHs 3HaHb

JOCBINY CKJTajtaHHst
aHKeT

BincyrHicth
KOHTEKCTY MiX
€KCIEPTOM, HEMaE
3BOPOT-HBOT'O 3B A3KY.
3anuTanHs aHKeTH
MOXYTb OyTH Herpa-
BWILHO 3pO3YyMiJi
€KCIIePTOM

yacy Ha IiroTOBKY
3arATaHb IHTepB’10

AKTHBHUHA AHKeTyBaHHs InTepB’10 BinbHuii niaor

IHIMBINyaJIbHAI MeTOx

BUIOOYBAHHSA 3HaHb

Hepeparu MOXIUBICTb CTaH- HasgHicTb IuyukicTh
J@PTU30BAHOTO 3BOPOTHHLOIO 3HauHuiH 3BOPOTHIi
OINNTY-BAHHS 3B’A3KY AJIs 3B 430K 3MIiH
IEKINbKOX EKCIIepTiB | excnepra
He Bumarae MoxuBicT 3MiH
0cobnuBoro cuenapito i popmu
HanpY>KeHHs BiJ ceaHcy
aHaniTHKa 1
yac npouenypu
AHKETYBAHHS

Hepnonixu Bumarae BminHs i Bumarae 3nautoro Bumarae Biji ananitika

HaibLIbILOrO
HANpPYKEHHs!

BincyrHicts
(bopMaJIbHMX METO/IMK
[IPOBE/IEHHS

CknaHicts
MPOTOKOJTIOBAHHSL
pesysbraria

Bumoru o eKcrepra

[Tpakruk i MucuTeND

CrtiBpo3moBiik abo

CniBpo3mMOBHMK 200

(Tanu, sikocTi) MUCJINTCIb MHCJINTEND

Bumoru po anasnitnka Mucnurens CriBpO3MOBHHK Cr1iBpO3MOBHUK

(Tunu, AKocTi) (nenaHTn3m y (kypHanicTcbki (criocTepeXUBICTS,
CKJIaflaHHI aHKeT, HaBUYKH, BMIHHS BMIiHHS CITyXaTu,inapm)
YBDKHICTD) CyXaTH)

XapakTepucTuka Cnabo crpykryposani, | Cnabo Crabo cTpykTypoBaHi,

npeameTHol obiacti cnabo i cepe/tHbo CTPYKTYPOBaH, ciabo i cepeHbo
JIOKYMEHTOBAH| cnabo i cepeaHbo JIOKYMEHTOBaHI

JIOKYMEHTOBaHi

6.2.3. AKTUBHI rpynoBi metogm

Mo rpynosux metoftis BU100yBaHHS 3Halb HAJIEKATL POJILOBI IFPH, AUCKYCIT 38 «KPY UM
CTOJIOM» 32 YUACTIO JIEKIILKOX €KCIIEPTIB | «LITYPMH MO3KY».

OCHORHI IIepeBary rpyroBUX METO/IIB — 1€ MOAJIMBICTL OHOYACHOIO IIOTIIMHAHHSDY 3HAHD
BiJl IEKIILKOX EKCIIEPTIB, B3AEMOJist SIKMX BHOCHUTD Y LIe€i NPOLEC €JIEMEHT MPHHUHMIIOBOT HO-
BU3HHM BiJl HAKNA/IAHHS PI3HUX MOMIAAIB Ta No3uiiil. OCKIZAbKM 1li METOAM MEHLU NOMyJsPHI,
HIDK IHIMBIAYaJLbHI (1O NMOB’s3aHe 3i CKIAAHICTIO opradizauii), cnpobyeMo onucaru ix jae-
TAILHO.

Ouckycii 3a «<kpyrnum ctonom»

Y4aCHHUKK BUCJIOBJIIOIOTBCS B MIEBHOMY MOPSIJIKY, & TIOTIM MEPeXo/sTh A0 HKUBOT BiJIbHOT

auckycii. KiTbKICTh YHACHHKIB 3MIHIOETBCS BIL TPLOX J0 IsTH-CeMH. Binbiuicrs 3arann-
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HUX PEKOMEH/ALiH 3 BU(0OYBaHHS 3HAHB, 3aMPOTIOHOBAHMX PaHille, MOYKHA 3aCTOCYBATH i 10
(OO METOLY. Onnak icnyé i cneuygika, MOB’s3aHa 3 NOBEIHKOIO JFOIMHH B IPyII.

" Tlo-nepuie, Bia iHXKeHepa 31 3HAHD NINOTOBKA KKPYITIOrO CTONY» BUMArae f0/aTKOBUX 3y -
CUJIL: AK opraHi3auiﬁan (micrie, qaC, obcTaHoBKa, MIHepasibHa BOJIA, Yal, KBOPYM TOILO), TaK
1 1ICHXOM0TTYHUX (BMIHHSI BCTABJISITH JIOUIJILHI PEIUHKH, IIOYYTTS T'YMOpY, 11am’Tb Ha iMeHa Ta
116 GaThbKORBI, 3ATHICTH IACHUTH KOH(IIKTHI CUTYAUIT TOL(O). ‘

Tlo-npyre, GuibiuicTs yyacHUKIB Oyae ropoputh niji aiero «edexry dacamy» 30B8CiM He Te,
10 BOHM cKazanu § B iHUii# o6cTaHoBI, TOOTO DaykaHHA CTIPABUTH BPAXKEHHS HA IHUIMX €K-
criepris Oyae cyTTEBO «IliicBivyBaTyy TxHi BUCIoBIOBaHHS. Llel édexr yacTo cnocrepiraerecs
Ha 3axHcTax jucepranii. UneHu BYeHOT paau 3aMuTyiOTh 3a3BH4ail HE Te, 110 X HACIpaBi
HIKABHUTD, a 1€, WO JIEMOHCTPYE 1X 0COOUCTY KOMIETEHTHICT.

Xip Heciiy 32 «KPYDIAM CTOJIOM» 3PYUHO 3aITUCYBATI HA MarHiTo(poH, a pu po3uindpy-
BAHHI [ aHANI31 pe3yJIbTaTiB BpaxoByBaTH Ll eekT, a TaKoK B3aeMHI BI)JHOCUHH YHACHHUKIB.
3apjiaHHs JAUCKYCIT — KOJNICKTUBHO, 3 PI3HUX TOYOK 30Dy, Miji PI3HUMH KyTamH, AOCIIIHTH
cripui rinoresd npeaMeTHol obnacri. 3azsuyail, emnipuuni obnacri Garari Ha Takub uic-
KycifiHuit Marepiai. [lis rocrpotu Ha «KpyIIHH CTID 3alpoilyiOTh TIPeICTABHUKIB Pi3HHX
HAYKOBUMX HATPSIMIB I PI3HHX [TOKOJIIHb, LIE TAKOXK 3MEHLIYE HeOe3IeKy OfieprKaHHsl O/(HOBIUHUX
3HANb. OOMIH JlyMKAMH 3 HAY KOBUX ITMTAHb MAE JABHIO TPAJAUILIIO B ICTOPIT JIHOACTRA (AHTHUYHA
Ipeuist, Ingtist). J1o Hamx JHiB ALK JHTEpATYPHI 11aM ' SITKH O6roBOpeHHs CITIPHUX [TUTaHb
(nanpuksaj, Tporarop « Mycreurso crnepedarucsy, podorn coIicTir), Kl IIOC/YKWIMA Fiep-
LIOOCHOBOIO JIANCKTUKH — HAYKH BECTH OCCily, CHEpeuaTe, pO3BUBATH TCOpiIo. Y camomy
CHOBI «UCKYCisDy (B1a Jatr. discussio -+ JOCIYDKCHEHS) MICTITLCS BKA3IBKU HA TC, IO LE Me-
TOJI HAYKOBOIO Mi3HAHHS, @ HE 1POCTO CYIEPeHKH (U1 NOpIBHSIHHS, NOJEMiKa — BLL I'pell.
polemikos - BoHoBHUUMH, BOpokuit). Jekisibka MPaKTHYHUX 1Ol 3 TPOLE/IYPHUX FINTAHb
«KpyUIoro crony» 3 podoru [165]. Tlepe)t 1ouarkoM JUCKYCiT BEULYIOMY KOPHUCHO:
¢ BIICBHUTHCH, IO BCI NPABWIILHO PO3YMIIOTH 3apjavnsi (1o0OTo BindyBaeThes ceaHc

BHJIOOYBaHHSA 3HAHD);
¢ BCTAHOBUTH PCIJIAMCHT,
¢ JiTKO CHOPMYIIOBATH TEMY.

It wac MeKyCli BaKIBo BiACJ‘liuKOByBa'l‘n, o0 HAMIpY eMOolLLiiiHI Ta Danakyui ekcriepTu
HE MIAMIHWIK TeMy 1 1100 KpUTHKa NO3MILA o/iMH oaHoro Oyna oOrpyHroBaHow. Haykosa
THIHICTDL JIMCKYCIT pobuTh tIcH MeTo/L puBabIMBUM 1 JUTsi CaMUX SKCNEPTiB, 0COONUBO J11st
THX, XT10 3Hac menwe. Lie nomitus we Enikyp: «llpu dinocodebkiit auckycii 6utbiie Burpac
IEPCMOIKEHUH — B TOMY BUIHOIICHHI, O BIH NPUMHOXKYE 3HaHHs» [115]. Xopowuoio Hactano-
BOIO JUIst 1TPOBEJIGHHSL «Kpynioro crony» e cjosa [1. JI. Kamiuu: «Kosin B saxifics Hayiti Hemae
MIPOTHIICKHUX HOTIISLIB, HeMae OOpoTLOU, TO LI HayKa Hjie 1O IUISIXY 10 HBUHTAPS, BOHA Hje
xoBatH cede» | 75].

«WTypm MO3Ky »

AKTUBHI IpYyIIOBI METOM 3a3BHUall BAKOPHUCTOBYIOTBLCS SIK FOCTpa MpUTpaBa npy Buio0y-
BallHi 3HaHb, cami MO co0l BOHU HE MOXYTb CIYT'YBaTH JuKepesloM OiTbLI YM MEHIU MOBHOTO
3HAHHA. 1X 3aCTOCOBYIOTH SIK JIOMOMDKHI 10 TPaAHLIIAHUX IHIWBIAYaILHUX METORIB (CMOCTE-
peXEeHHS, IHTepB 1O TOMO); JUIS aKTUBI3aliT MUCIICHHS Ta NOBEIHKYU €KCNIEPTIB.

«LUrypm Mo3ky», abo «MO3KOBa araka», - OJMH 3 HAWMOIIMUPEHINIUX METOJIB JIJIs aK-
TUBI3aLT TBOPHOro MUCIEHHs. T MeTom (Metoa dokanbHUX 00°€/{HaHb, CHHEKTHKA, Me-
TO/| KOHTPONLHMX 3anurtanb | 185]) 3acTocoBytoThes pifwe uepes MeHu1y eheKTUBHICTD.
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Brepuie ueit meron 6ys Bukopucranuii y 1939 p. y CLIA A. Ocbopnom sik cnioci6 oTpu-
MaHHs HOBHMX II€H B yMOBax 3a00pOHEHOT KpUTHKH. [ToMiueHo, 110 cTpax nepeji KPUTHKOKO
3aBayKae TBOPIOMY MHCIICHHIO, TOMY OCHOBHA iJiest LUTYPMY - 1€ BIIOKPEMJIEHHS MPOLeypH
reHepyBaHHs i€ y 3aMKHEHIi rpyni crierianicriB BiJ npouecy aHanizy # OLiHKH BUCIIOBJie-
HUX [JIEH.

Sk npaguno, witypm Tpupae nenosro (Gnuzeko 40 xB). Yuacuukam (mo 10 oci6) npo-
TMOHYETLCA FOBOPUTH Oy/b-sIKi i€l (kapTiBiauei, haHTacTnyHi, XuGHI) Ha 3a1aHy Temy (KpH-
THKa 3a00poHeHa). 3a3Buuait BUcioBMOeTLC NoHaa 50 inei. PernaMent — 10 2 XBWIMH Ha
Buctyn. Habuikapiuuii MomMenT wtypmy — Lie Hactauus 11iky (axiotaxy), KoM iaei nounHa-
10Th «(hOHTAaHYBaTH», TOOTO BIOYBAETHCS HEBUMYLIICHE IEHEPYBAHHS I'iNOTE3 YUACHUKAMM.
Lle# ik mae reoperuine obrpyHTYBaHHs B poGOTAX BUIATHOIO HIBEHLAPCHLKOTO MCUXONOra i
neuxiarpa 3. @peiina npo uecsinome. [pu nacryndomy ananizi aume 10-15% igeit € po3ym-
HUMM, aJie Cepe/l HUX € I0BOJH OpuriHaibHi. OLiRIOE pe3y/bTaTH, 3a381uail, rpyrna ekcrepris,
1o He Opasna yqacri B reHepyBaHHi.

Beay4auii «iurypmy Mo3Kky» - iHKEHEp 31 3HaHb — IOBMHEH BUILHO BOJIOAITH ayMTOPICIO,
MAIdpaTH aKTUBHY TPy €KCHEPTiB - «PEHepaTOpPiB», HE 3aTUCKATH MOraHi iiel — BOHH MO-
KYTh C/IYI'YBATH KaTajlizaropaMu Xopoiuux. MUCTEHTBO BEAYUYOrO — 11e MUCTELTBO 3a/aBaTH
MUTaHHA AyMTOPIT, «IHiAIrpIBAOYM» reHepyBaHHs. 3aliiTaHHs CAyryioTh «radkom» |185],
AKMM BHAOOYBAKOTHCS ifiei. 3aruTaHHs TAKOK MOKYTb 3yTTHHATH 6aratocsiBHUX eKCTIePTIR |
CIIYryBaTH criocoOOM pO3BHTKY iflelt inmx.

OCHOBHWUIA 1€BI3 ITYPMY — «4UM Oisbliie ifnei, Tum kpatiey. Dikcairis XO/ly ceaHcy -- Tpa-
AniHHA (NMPOTOKOJ UM MarHiTO(OH).

IlepeBarv Ta HepONIKM aKTUBHUX TI'PYNOBUX METOAIB BMAOOYBAHHA 3HAHL TOJAHI B
T1a0:1. 6.2.

ExkcnieprHi irpu

['poto HasMBAIOTL TAKMI BUJL HIOACKKOT JIsUIBHOCTI, skUH BioOpaxae (BigTBOPIOE) MU TT
Buu [79]. Tlpn ubomy [t TpH XapakTepHi OIHOYACHO YMOBHICTb | CEPHO3HICTb.

[ToHsTTs exCrepTHOT 'PH YK I'PH i3 eKCIIePTAMK 3 METOIO BU0OYBaHHA 3HAHD M10B’A3aHe i3
TPLOMA JKEPENIAMU — L€ ALTOBI IMPH, LIMPOKO BUKOPUCTOBYBaHI NPU TIATOTOBUI CrIeLianicTiB
Ta Monentosanni [20]; piarnocTruHi irpu, onucani y npausx [7], i Komn’oTepHi irpu, wo see
4acTillle BUKOPHCTOBYIOTHCS Y HABYAHHI,

3apa3s y NcuXos0ro-NejaroriyHuX HayKax HemMae PO3BHHEHOT TEOPETHUHOT KOHLEMNIT Ai10-
BMX IrOp Ta IHIIMX iIrpOBMX METO/IB HaBuaHHA. TUM He MeHIle, HA NPaKTUL L irPH LIHPOKO
BHKOPHCTOBYIOTLCA. [Tin Aij10BOO rpoto HaitacTile po3yMilOTh EKCIIEPUMEHT, JI€ YUaCHHKAM
NPOMOHYETHCS BUPOOHMHA CHUTYyallis, a BOHH HA OCHOBI CBOTO JKHTTEBOFO [JOCBIiAY, CBOIX 3a-
rajibHUX i CHenianbHUX 3HaHb PO3B’I3YIOTH l.

Irpu 3 ekcnieprom

Y LbOMY BHITa/IKy 3 €KCIIEPTOM I'pa€ iHXKEHEP 3i 3HaHb, K1l Gepe Ha ceGe Oyab-saKy ponb
Y 3MOAeNbOBaHif cuTyauil. Hanpukiaz, ogHOMY 3 aBTOPIB 4acTo AOBOAMNIOCS PO3irpyBaTH 3
eKcrepToM rpy «Bunrens i yuenby, B skif ivxkeHep 3i 3HaHb Gepe Ha cebe polib yuHs | Ha ouax
Y €KCIepTa BUKOHYE HOro poboTy (HanpHk/aj, NuILe NcuXo/iarHOCTHYHUIA BUCHOBOK), 4 €K-

CIIePT BUINPABIISE MOMUIIKK «y4Hs». s rpa — 3py4Hui crioci® po3roBopuTH COPOM’S3TMBOTO
eKcriepTa.
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Ipuxaan

Tiwa rpa (e3sra 3 poboru [471) smyuye inkeHepa 3i 3HaHb B34TH Ha cebe polib JiiKaps,
AKUi 3Hae 106pe XBOPOro, a eKCnepr rpac pojib KOHCY/IbTaHTa. KOHCyJ-IbTaHT CTaBUTh
3arUTaHHsg | poOUTH TIPOTHO3 TIPO L[Ol.liJ]bHiCTb. BUKOPHCTAHHs TOTO 4 THLIOTO MeTONy
sikysanus (B onucaHiit rpi ne GyB MpOrHo3 AOUUILHOCTI eJIEKTPOCTUMYJTLHOI Tepafm npu
cepuesiit apuTmii). Ipa «ABOX JiKapiBy J03BOJMIIA BUABHTH, 1O ejccnepTy 3Ha1I00MIT0Ch nﬂ[/mJe
30 zanMTanb A8 yCIilHOTO POrHo3y, B TOH 4ac sk NOYATKOBHH BapIaHT CITUCKY SallUTakb,
CKIAAEHUH MEIMKAMH 3 Tier0 5 MeTolo, MicTuB |70 3anuTaHb. [Mpuknan

CriouaTKy KCrIepTa npoCsTh HANUCATH OOT Py HTY BaHH3A /L1l BIACHOTO IPOTHO3Y. Hanpuknazl,
yoMy BiH BBAXKAE, IO BHUPA3Ka y XBOPOro X 3aroreThes. HaKOHVIl{ySTbCﬂ nemm?lca TaKMX
obrpynTyBanb [47], a uepes AesKHii HAC EKCNCPTY 3aUUTYIOTE avuie foro o6rpyH l‘}iBaHHﬂ i
[IpOCATL 3pOOHTH MPOrHo3. Sk 1pasuilo, 1bOTo BIH 3pOBUTH He MOXNE, TOOTO O?prHlyBaH}{ﬂ
(foro 3manns) Oyno  HenoBuuM. EKCHCPT  JOMOBHIOE 061”[.‘)yl'l'l“yl-33HHﬂ, TAKHAM ‘{I/’IHOM
BUSBISIOTLCA [IPUXOBAHT (JU1s1 CAMOTO eKCTIEpTa) tapy 3HaHb. l'ak, B irpax «OBrpyHTYBaHHs
[IPOTrHO3Y PELM/MBY BUPA3KOBOT KpOBOTEH» BIANOCS BUSBUTH, wo CyT”.1‘€BMMr[/{ i Tpgruc\ny
€ yei Tpu npaguna. 1pn uomy /iBa rpasuia BXOAHIH B TPaUIHHO- LA HOCTUMHUI CIIMCOK
3aidTalb, a Tpere Oyio chopMyJILOBAHE T11] Hac I'py.

Hpuxaai

['pa «oKyCyBaHHs Ha KOHTEKCTI»: eKenepT rpac poib P.iC, a iKeHeEp 110 'snz‘uu-mm pO{le
kopucTysaua. Posirpyerbes cutyauis koncyapTauii. Llepuri 3anmranns excrepra BUABIAIOTH
HAKGIILIL 3HAUMMI HOHSATTS, HaliBaXIMBILG acriekrn npobnemu. Ponb kopucTyBaua MOXKe
B3sTH Ha cebe W IHLIMK eKcIepT.

OcHOBHI MOPaK [HXKEHEPY 31 3HaHb 3 IPOBC/ICHHS IHIMBIAYaIbHUX ITOP:
rpaire CMUIMBILIE, BUrajlyire irpu cami;

He HaB'A3yifTe 1Py EKCHEpTY, SKUIO Bil HE HANALITOBAHKH;

B IPi «HE TMCHITLY HA EKCTIEPTa, He 3a0yBalTe MCTH IPH;

rpaite Beceo, HeladbIoHHO;

* & & & o

ne 3abyBaifre Npo yac i 1po Te, 1o rpa BTOMIIMBA JUIs CKCIepTa.

Ponwosi irpu B rpyni ]

I'pyrnosi irpu repeabayarors yqacrhb y rpi JCKUIbKOX _excuep’riu. {Lﬂﬂ ’f“aKO'l' rpu 3a3BUyan
3a3/12J1er /b CKJIAZIACTHEA CLUCHAPIH, POIIOAUTHIOTECS POITL, 10 KOXKHOT pOJIl TOTYIOTE TOpTPET-
onuc (Kpaiiie 3 AeBizoM) i po3pobIIsIOT: CHCTEMY Ol.l'iHlOBaHHﬂ rpasLiB [20]. ‘

[enye fekinbka cnocoGiB NpoBe/IeH s pOIbOBHX ITOP. B OJIHUX irpaX I'paBL MOMXKYTh BUra-
JyBaTu cobi HOBI iMeHa i rpaT 111 HUMH, B iHLIMX - BCi FPaBiii MEPEXOIATh Ha «TWy. Y TPeTIX
~ posti OOUpatoTh IPaBLi, B YCTBEPTHX - poJii BUTATYIOTH 3a Jepebom. Ponb — 1€ KoMmILIeKe
3pasKiB roefiHky. Posb 1o’ s3ana 3 THILUMH ponsMHM. <<Kop0{1ﬂ rpae qemvmb». chlnbxn ‘y
HALLIOMY BMIIA/IKY PEXKHMCEPOM i CLLEHAPHCTOM IPH € IHXKCHEP 31 3HaHb, TO HOMY 1 HaJIaeTHCA
nosHa ceoboaa pudbopy Gopmu MpoBeACHHS TPH.

IIanJlau

Tax, B po6ori [87] onucana rpa «I1nan», npusHadeHa its Bua00yBaHb 3HAHb i3 crieancTis
MiANPUEMCTBA, WO PO3pobIsIOTh BUPOOHMUI TNIAHM BHILyCKY JUIS UEXIB 1 MPHUMAIOTH
PI3HOMAHITHI PILIEHHS 3 KepyBaHHs BHPOGHULTBOM. Y Ipi €KCTIEPTIB PO30MIIM HA TPH IrPOBI
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rpyn: JIITP1 T~ Tpyna rulanyBanus; JITP2 — rpyna menemkepis; E-rpyma excrieprusu 3
OLIHIOBAHH i JHIPI ta JIIIP2. Ipynam JITIP1 Ta JITIP2 nponoHyBanucs pi3Hi POMHUCIIOBI
CUTYaLil | peTeNIbHO TIPOTOKOJIIOBANN 1X CYNEpPEYKH, MipKyBAHHS, apryMEHTH 3 NPHHHSTTS

pilieHb. Y pesynbrari rpu GyB CrBOpeHMil MpOTOTHH 0Gasu 3HaHb €KCIIEPTHOI CcHCTeMU
TIAHYBaHHS.

3a3|31/1qal71_ y rpi r?puﬁmae YUacTh BiJl TPLOX JIO LUECTH EKCTIEPTIB, KO iX Gimbine, TO
MOXHa PO3/IIMTH BCIX HA IEKUIbKA KOHKYPEHTHHX irpoBux Gpuran. Hanpuknan, uuif giaruos
BUABMTLCS OJIMDKUE 10 ICTUHHOTO, umif TaH pauioHasbHile BUKOPUCTOBYE PECYPCH, XTO
IUBU/ILIE BUABHUTL NIPUYMHY HECTIPABHOCTI B TEXHIYHOMY OJIOLL.
' C’rBopeHHﬂ irpoBoi 06cTaHOBKH noTpeGye uumano danrasii Ta TBOPYOI BMrajku Bijl
iHKeHepa 31 3HaHb. Pobosa rpa, sk npaBuio, norpedye AeKiNbKOX HAMMPOCTILINX 3ar0TOBOK
(Hanpuiian, 'rg6ﬂﬂq0k «/lnpexropy», «byxranrepis», «IlnaHoBuii Bizniny, creuiaibHO
Ha/IpyKOBaHHX IHCTPYKUIH 3 IpaBUJIaMHU rpu). AJle rOJI0BHE, 3BHYAIHO, W06 eKCnepTH B rpi
AIMCHO «3arpajiny, CTald PO3KYTHMHU i KPO3KPHIIU CBOT KAPTHY.

Irpu 3 TpeHaxkepamu

Irpu 3 TpeHaxepamu y Oinbwiit Mipi 6anxuai He 210 irop, a 10 iMiTauiiHMx BNPAB y cUTYaLlil
Ha6nm1$en l.l‘fi 10 peanbHoi. HasBHICTE TpeHakepa HONOMOXeE BiATBOPHTH Maibike npomncnos);
CHTYaUllo 1 NocnocTepirary 3a excrieproM. TpeHakep IMPOKO BUKOPUCTOBYKOTH IS HAB-
YaHHsl (Ha.npumaa, nijoTiB abo oneparopis aroMuux cranuii). OueBnaHO, O 3aCTOCYBaHHS
TpeHaxepis Juts BHIOOYBAHHS 3HaHb JO3BOMUTD 3adikcyBaTh (GparMeHTH 3HaHb i3 JiTaHHs
AK| B-HHHKalOtl.‘.b MiJl yac 1 Ha Miculi peanbHUX CHUTyaUiH, | BUNAAAlOTh i3 11aM’ATi npu Buxoai 'se;
MEXKi CUTYalLii.

Komn’ioTepHi ekcnepTHi irpu

Liest BUKOPHCTOBYBATH KOMITKOTEPH y JIIOBUX irpax BiOMa JaBHO. AJsie JMILIE KoM
o ’ - : .

KOMITIOTCPHI I'PH B3SUIH B TTOJIOH MaKE BCIX KOPUCTYBayiB nepconansHux EOM Bip masioro

A0 BEJIMKOTO, CTajla OUCBHIHOIO NPUBABIMBICTD TAKOIO POALY irop.

Ipazuuiiina cyvacua kacudixkauis KOMI’ 1OTepHUX irop i3 xypHany GAME EXE:

* Actlon/f\rcadg‘ games (exmn/apkaam). Irpu-aii. Bumaraiots xopouoro OKOMIpy Ta
LUBHAKOL peakuil.

* Slmqlatlon games (camynsropm). Basyiorbest Ha MoaenboBaHil peabHill AiHCHOCTI
Td  BIANPAUIOBAHHI NPAKTHYHUX HABMYOK, HANPUKIIAJ, Y KepyBaHHi aBTOMOGinem
NacaKMPCHKHM JIITAKOM, noi3oM, aBlagucneTyepa. ICHYIOTh HaBITH CUMYAATOPH PUGHOT
noenl. Takoxx MOMyAspHi CHOPTHUBHI CUMYNSTOPH — TeHic, GOKC TOWIO.

¢ 3D ACFIOH “games. (erpinanku”). Te x, WO ¥ eKiIH, ane 3 aKTMBHUM BHKOPHCTaHHAM
TPLOXMIPHOT rpadiky.

* Strategy games (crpareriuni irpu). Bumaraiots crpareriuHoro IUIaHYBaHHSA Ta
BIANOBIAANBHOCTI ML 4ac MPUHHATTA pilieHb, HANpUIUIaj, PO3BMTOK LMBiNi3auii,
CYREpHHLTBO CBITIB, €KOHOMiuHa GopoThba. OcobnuBuii Kiac crpareriyHmx irop —
wargames (BiiicbkoBi irpu). OctaHHiM yacom cnpamoBaicts B 3D Action pobutbes Ha
GararokopucTyBaNLHULLKHI PeXUM (TPY B Mepexi).

* Pu?zles .(HaCTlJlel irpu-roosonomkn). Komm’torepi peanisauii  pisHOMaHiTHHX
JIONIYHHX irop.

¢ Adventure/Quest (mpuroyHuubKi irpu). 3a3suuaii BOJIOAIIOTH po3ranyeHHUM cLUeHapieM

. 2
XOpoLoko rpadikoto Ta 38ykoM. Kepyroun oaHuM umM fekinbkoMa rnepcoHaxkamy, rpageib
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MOBHHEH MPaBMJILHO BECTW JHasiory, posragysard 0araro 3arafok Ta TrojOBOJIOMOK,
[OMIYaTH T4 PABUIILHO BUKOPUCTOBYBATH IPE/IMETH, 3aX0OBaHi y rpi.
¢ Role-plaing games RPG (poubosi irpn). Tlommpenuii sxaunp, wo Gepe CBilf MOYaTOK
y cTapux aHriificbknx HacTLibHUX irpax. IcHye opun abo jekinbKa repofis, 1O MawoTh
IHAMBIZYQJIbHI BJIACTHBOCTI Ta XapaKTEPUCTHKM. im moBoanThes GopoTHes 3 BOpOramw,
BUpiLIYBaTH 3arajiki. ¥ Mipy BUKOHAHHS LMX 3aBJ@Hb, Y TepoiB HAKONUUYETHCSA JOCBIA 1
1Py JOCATHEHHI MMEBHOTO 3HAYEHHS TXHI XapaKTepPUCTHKY ITOKPAILYFOThCH.
Bapro pijizHaunTH, 1o 6arato irop MOoXHa OJHOYACHO BIIHECTH O JIEKIJIbKOX KIIACIB,
i B uinomy, mo Kiacudikalilo He MOXKHaA BBaXkaru cTporoio. Irpu nekonun OyBaroTh KOpuc-
HUMM [UISL PO3BAKAHHS €KCIEPTIB MEPE/L 0YaTKOM ceatcy Bulo0yBsaHHs 3Hatb. Kpim Toro,
OUEBMHO, IO CKCTIEPTHI IIPH, MOCAHYIOUM eJISMEHTH NepesliyeHnX BHIIE KIIaciB, MOXYTh
YCITILIIO 3aCTOCOBYBATHCS JUtsi Beariocepeinboro suaoOysants 3HaHb. Ipote po3pobaeHHs
Ta NporpaMna peajizauis Takol 'pyu BUMArae CyTTeBMX BKJIAJCHb YaCOBHX Ta IPOLIOBHX pe-

CYpPCIB.

Ilpukiax

OjHa 3 (epUIMX BITUM3HAHUX CKCTIEPTHUX KOMIT IOTEpHUX irop onucana B pobori [50].
OCHOBHUI TIPUHUMIT Tpu «300Caj»» 10JSIaC y CTBOPEHHI [TpOBOT curyanii npy opradizauii

piatory 3 excrieprom. [1pu upbomy 3asianns BUA0GYBaHNs 311aHB MACKYETHCS CIPAMOBAHICTIO
Ha PO3B’S3aHHA YMCTO IPPOBOT 3ajlaui: HEOOXIAHO BU3HAUMTH BMICT «HOPHOT CKPUHLKMY, B
AKil MICTHTBCS SKACH TBAPUHA, NPH LbOMY Tpeba HabpaTh skHaHOUIbIIY KiTBKICTh 040K, HE
BUTPATUBIIA BUALICHOIO pecypey rpolueii. ¥ Xofi rpy excnepr poOHTh CTaBky Ha pi3Hi Tirmo-
TE3U, BKA3YIOUH 11PH [LOMY, K] O3HAKKM MA€ T4 4M 1HINA TBAPHHA.

[licns koxHOT BIANOBIAI BiH OoTpuMye HeobxiaHy indopmauito 1npo pesynbrati. Y xofi
IPY HETIOMITHO JUTs ekcnepra GOopMyIoTECs NPaBWila, 10 BioOpaXKatoTh 3HAHHS eKCrepTa
Ha OCHOBI 3pOGJIEHMX HUM XOAIB. Y Wil Ipi - Ue 3HAHHSA 11PO TC, SKI O3HAKH MAIOTh Ti 4K
it reapui. TAKUM YHHOM BUABIIAETLCS al(haBiT 3HAUYLIMX O3HAK JUls AIarHOCTHKH Ta Kila-
cU(IKalll TBapHH.

6.3. TekcTonoriuHi metoan

I'pytta TEKCTONOFIYHMX METOAIB 00’ €/1HYC METO/IM BH/IOOYBaHHs 3HaHb, 3aCHOBAHI Ha BHB-
YeHHI CleliaIbHUX TEKCTIB 3 MiAPYyUHUKIB, MoHOrpadiil, crareil, METOMK Ta iHIKMX HOCITB
npoeciHHNX 3HaHb.

Y GyKBajbHOMY PO3YMIHHI TEKCTOJIOrIYHi METOMM HE BiHOCHTD /10 TEKCTONIOTIT — HAYKH,
sIKa HAPOJMIACH B PYCITi (DIJIOAOTTT 3 METOIO KPUTHUHOIO YMTAHHS JIITEPATY PHUX TEKCTIB, BUB-
YeHHS Ta iHTeprpeTaLii [pkepent 3 By3bKONPHKIAAHOT 33/1aui — MiJIroTyBaHHs TEKCTIB 10 BH-
JAHHS.

3apa3 TEKCTONOris PO3LIMPHIIA CBOI MEXi BKIIIOYEHHAM acleKTiB CyMDKHUX HayK — repMe-
HeBTHKM (HayKHM NPaBUILHONO TIyMadyeHHs APEBHIX TEKCTiB — 6i6J1iT, aHTUMHHUX PYKOTIHCIB Ta
iH.), CEMIOTHKH, NCUXOJIIHIBICTHKH TOLIO.

TexcTonoriudi MeToM Br100yBaHHS 3HaHb, 6E3YMOBHO, BAKOPHCTOBYIOYH OCHOBHI 110510~
JKCHHS TEKCTONIONT, BIAPI3HAKOTHCS MPUHUMIIOBO Bij{ il METOIOIOTIT, MO-MEPINE, XapaKTepoM
i IPUpOJIOIO CBOTX Jkepest (npodeciiiHa cneliaibha jiiTeparypa, a He XYIOXKHS, L0 KUBE 32
CBOIMH BJIACHHUMHM 3aKOHAMK), A 110-/1PyFe, )KOPCTKOK MPAMATHYHOIO CITPSMOBAHICTIO BUA0OY-
BaHHS KOHKPETHUX npodeciiHuX 3HaHb.
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Cepen meroj1is BuoOyBaHHs 3HaHb Ls rpyna € HaiiMeHIn po3pobiieHo0, 3 Hel maibke
Hemae Oibniorpadii, TOMy MofaibUIMH BUKIAJ € HAYE BBEAEHHAM B METOLM BUBYEHHS TEKCTIB
B TOMY BUIJISLIL, SIK L€ YSIBSIOTH aBTOPH.

3azady BW100YBaHHS 3HAHb 3 TEKCTIB MOXKHA C(HOPMYIIIOBATH K 3aj1ady PO3yMIHHS i BU-
OKpeMJIEHHs cyTi TekeTy. Cam TeKCT Ha 3BMYAiHIN MOBI € NWile NPOBIIHUKOM CYTi, a 3a/ym
1 3HAHHA aBTOpA JIEXKATh Y BTOPUHHINA CTPYKTYpi (3MICTOBHIH CTPYKTYpi 4é MAKPOCTPYKTYpI
TEKCTY), Ha/I0y/10BaH i Ha/l 3BMyaiHUM TekcToM [28], abo, sk chopmynboBano B pobori [173],
«TEKCT HE MICTHTB | HE MePEeaac CyTi 3MICTY, a € TIIBKH IHCTPYMEHTOM JIj1 aBTOPA TEKCTY».

[Ipn npomMy MoxcHa BUAIIMTH ABI TaKi 3MICTOBI CTPYKTYpH:

M, — 3micCT, skMH HaMardBcs BKJIACTH aBTOP, Lie HOro MOJENb CBITY, | M, — 3MicT, SKHil po-
3yMi€ YMTaY, y HalIOMY BUMA/IKY iHXKeHep 3i 3HaHb (puc. 6.5), B npotieci iH:repnpeTaui'i 1 Ilpw
usomy 1'— ue ciiopecHa 0bosoHka M, TobTo pesynsrar sepbanizarii V.

Cruia/iHiCTh MpOLIECy NOMArae B APUHLMIIOBI HEMOMUIMBOCTI CITIBINA/IiHHS 3HAHD, 110 YTBOPIOKOTh
M, 1 M, uepes Te, 1m0 M, yTBOPIOETBCS 32 PAXyHOK BCIi€T CYKYIHOCTI ysiB/ieHb, 110Tped, iHTe-
peciB Ta JOCBIjly aBTOPA, JIMLIE HEBEIMKA YaCTHHA SKUX 3HAXOJMTH BijloOpaXKeHHs Y TEKCTI
T Bignosiano, i M, yTBoproeThest B nipotieci intepriperattii Tekcty 7'3a paxyHOK 3ajydeHnst Beiel
CYKYIHOCTI HAYKOBOTO Ta JIIOACLKOTO Garaxcy unrada. Omke, 1Ba itKeHepH 3i 3HaHb BUI00YIY T 3
oanoro 1 1Bi pizi moaeni M | i MJ .

M, M,

S

T
4 rLj I
‘ BepoOanizauis [ jﬂ [ Pozyminus

Teker kuuru
Fxenepr [vwenep

Puc. 6.5. Cxema sudobysamHsi 3HaHb 3i creyianbHUX mekcmis.

IocTae 3aBpanus: 3°scyBaTH, 32 PaxXyHOK HOTO MOXKHA JOCAITH MAKCHMAJIBHOT aJIcKBaT-
HocTi M, 1 M, mam’sTaioum npu 1pomy, Lo PO3yMiHHS 3aBXJIH BIIHOCHE, OCKLIbKH Lie CUHTE3
JIBOX 3MICTIB ,,cBOE -- uyxe” [13].

Posrmanemo reranbHile, axi oKepena xupisTs Moaesb M, i crsopiotoTs TekeT 1. Y pobori
[13] BrasaHi 1Ba KomroHeHTH Oyb-AK0ro HaykoBoro Tekcty. Lle nepumii marepian criocrepexetis o
Ta CUCTEMA HayKOBUX MOHSTH B B MOMEHT CTBOpeHHs Tekety. Ha jionarok 1o tboro, Ha Hat nomsg,
KpiM 00’EKTHBHHX JIAHUX EKCTICPHUMEHTIB Ta CHOCTEPSKEHD, B TEKCTI 000B I3K0BO € Cy0 eKTUBHI 110-
IISM aBTOpa Y, SIK pe3y/bTar Horo 0cobUCTOro qOCBITY, a TAKOXK JIEsIKI ,,3arajibHi micus™ abo ,,Boja”
8. KpiM uporo, Oy/b-skdii HayKOBHH TEKCT MICTUTb 3aro3u4eHHs 3 IHWMX JpKepen (crared,

MOHOrpagii) i T.iH., 1P LLOMY BCi KOMIIOHEHTH 3aHYPEHi B MOBHe cepenoBHile L. MoxHa
3anucary:

T'=(0,p,7,8,0),.

Orxe, KOMITIOHEHTH HAyKOBOTO TEKCTYy MOXKHA MOJATH Y BUIVIAMI HACTYNHOT CXeMH (pHuC.
6.6). [lpy LBOMY KOMIIOHEHTH [3, Y YACTHHA OL BXORATD i B MOJIENb M.
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CnocrepexeHHs
HayxoBi moHATTS TekeT
Cy0’eKTHBHI ITOTJISIIH \
\
]

3aranapHl MICIS

3ano3nyeHss " |

Puc. 6.6. KomrnoHeHmu Hayko8020 mekcmy.

lIpn BUpoOyBaHHI 3HAHL AHANITUKY, SIKHH IHTEPIIPETYE TEKCT, JOBOJAMTLCS PO3B’SA3YBaTH
3aa4y JEKOMIIO3UUIT LIOTO TEKCTY Ha [epepaxoBaHi BHILE KOMITOHEHTH JJisi BUIIISHHS
CripaB(i BaxUIMBUX JUIs peastizauii 0a3 3Hanb gparmentis. CwialiHicTh iHTEprIpeTaLil Hayko-
BUX 1 CHIEIIATbHUX TEKCTIB MOJISArae i B TOMY, 110 Oy/ib-sKuii TeKCT HabWpae 3HauUeHHs TUTBKU B
KOHTEKCTI, JIE ITi] KOHTEKCTOM PO3YMIETBCS OTOUEHHS, B iKE «3aHYPEHHI» TEKCT.

Po3pIsHAIOTH MIKPO- TA MAKPOKOHTEKCT. MIKPOKOHTEKCT — e Hailbimkye OTOYCHHS TeK-
cry. Tak, peveHHs OrpuMye 3MICT B KOHTEKCTI ab3alyy, ad3all B KOHTEKCT] po3iiny i T. 1. Mak-
POKOHTEKCT -~ 1€ BCS CHCTEMa 3HAHb, [0OB’43aHa 3 peMeTHO0 00actio (To0To 3HAHHSA PO
0co0JMBOCTI TA BJIACTHBOCTI, SIBHO HE BKa3aHi B TeKCTi). [HUMU clioBaMu, Oylib-fKe 3HAHHS
HaOyBa€e CEHCY B KOHTEKCTI JIESKOTO METa3HaHHS.

Teriep peranbHilne 1po UEHTPAIbHY JIAHKY MPOUEAYPH BUIIYYEHHS 3HAHHA - 11PO pO-
3yMIHHS TEKCTY. KNacuuHuM B TekcToNor( € BU3HAUeHHs HiIMeUbKoTo ¢isocoda i MOBO3HABLIS
B. ¢on ['ymboneira [176]:

«..JIronu po3yMitoTh OIMH OJIHOTO HE TOMY, 10 NEPE/IAtOTh CNIBOECIIHHUKY O3HAKY Ipeji-
MCTIB, 1 HABITH HE TOMY, LII0 B3ACMHO HAJIAIITORYIOTH OJIMH O/IHOIO HA TOUHE | MOBHE BIATBO-
PCHHSE JICHTUYHOI'O TIOHSTTS, 4 TOMY, 1110 B3AEMHO 3a4111al0Th OJIUH B OAHOMY OJiHY # Ty camy
JIAHKY 4YTTEBUX YSBJICHB 1 MOYATKIB BHYTPILUHIX MOHSTH, J0TOPKAIOTHLCS 1O OJHUX i THX ca-
MMX KIIABILL IHCTPYMEHTA CBOTO /yXa, 3aB/SIKH YOMY Y KOMKHOI'O CHAJIAXYIOTh Y CBIIOMOCTI
BiATIOBIJ(HI, @ HE TOTOXHI PO3YMIHHSY.

CriIkylOMUCh MOBOKO CYYaCHOIO MOBO3ZHABCTBA, PO3YMIHHS - e (POPMYBAHHS «IAPYTOro
TEKCTY», TOOTO CeMAHTUUHOT CTPYKTYpH (nousirTeBoi crpykrypn) [161]. ¥V Hawili Tepmino-
J1orii - te cnpoba BIATBOPEHHS CEMAHTHYHOT CTPYKTYpH M, B nipoueci GopmyBanHs mozei
M, T006T0 LEe nepIKBH KPOK CTPYKTYpYBaHHS 3HaHb.

Slk sinOysaeTbes rpotec po3yMiHHs? OHa 3 MOXKJIMBHX CXEM BUKJIaeHa B poboTi [164].
Mu BHECIIH JEsIKI 3MIHH B LIO CXEMY Y 3B SI3KY 3 TUM, 110 B HIH TPAKTYETHCS PO3YMiHHS TEKCTY
Ha IHO3EeMHIH MOBI, & HAC IKABUTb PO3YMIHHS TEKCTY B HOBIH JUIS JHOAMHM, 1O Mi3HAE, NIpe/-
meTHi obnacti. KpiM 11bOro, IONoBHUMO 11 1€IKMMH NONMKEHHIMY TEPMEHEBTUKHY. Y LIIOMY
OJIEPIKAHA CXEMA Y3TrO/DKYEThCS 31 CTPATETiel0 BUBYEHHSI BCbOTO HOBOTO.

OCHOBHUMH MOMEHTaMH PO3YMIHHS TEKCTY €:

4 BHCYBAHHS FIONEPEAHBOT MNOTE3N PO CYTh BCbOIO TEKCTY (nepeadaueHHs);
4 BU3HAUEHHS 3HAYEHb HE3PO3YMiIUX CiliB (TOOTO creuianbHOT TEPMiHONOTIT);
¢ BHHUKHEHHS 3arasibHOT rirnoTe3y 11po 3MICT TeKCTY (PO 3HaHH );

¢ YTOUHEHHs 3HAYEHHS TEPMIHIB Ta IHTepriperallis OKpeMuX pparMeHTIB TEXCTY Mill BINIMBOM
3arajibHOT FiNnoTe3u (BL LIJI0rO /10 YACTHH);
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¢ hopMyBaHHS JesKOT 3MICTOBOT CTPYKTYPH 3@ PaXyHOK BCTAHOBJIEHHS BHY TPILUHIX 3B'A3KIB
MK OKPEMUMH BOKJIMBUMH (KJIIOUOBHMH) CIIOBAMM, PparMEHTaMH, a TAKOX 38 PAXyHOK BU-
HUKHEHHs a0CTPaKTHUX NOHSTh, 10 Y3araJbHIOTE OKpeMi (pparMeHTH 3HaHb;

¢ KOpEKIisl 3aranbHOi NiMOTE3M BiHOCHO (parMeHTiB 3HaHb, IO MICTATHLCSA B TEKCTi (BiA
YacTHH JO LIJIOro);
¢ TUPHHHATTS OCHOBHOT rinoresu, T0610 Gopmysanus M,.

Bapro 3ayBaKMTH HasSBHICTb AK J€AyKTHBHOI (Bil LUIJIOFO JI0 4aCTHH), TaK I IHAYKTHBHOI
(BiZ waCTHH [0 LIJIOr0) CKIIQJIOBUX NpoLEcy po3yMinns. Taku# NBOECIMHUE TTIIXIH J03BOSE
OXOTLTIOBATH TEKCT K 3MICTOBY €/IHICTb 0COOINBOTO POAY, 3 1T OCHOBHUMH O3HAKAMH, TAKUMHU
K 3B’ SI3HICTD, LCHICTS, 3aBepuieHicTs Ta iH. [161].

I[eHTpasbHUMK TIOHSTTAMM npotiecy | € kpoku 5 1a 7, To6TO opMyBaHHs 3MICTOBOT CTPYK-
TYpPH UM BU/LJIEHHS OMIPHUX», KIIFOUOBUX CIIB M «3MICTOBMX BiX» [161], a Tako 3aKmtoune
38’ 93yBaHHS «3MICTOBHX BIX» B €IMHY CEMAHTHUYHY CTPYKTYDY.

IIpy anaizi TEKCTY BOIIMBC BUSBJICHHA BHYTPILIHIX 3B 43KIB MDK OKPEMWUMH eJ1eMeH-
TAMM TEKCTY Ta NoHsTTIMK. TpanuiiHHO BUIUISIIOT J1BA BIIM 3B A3KIB Y TEKCTI - CKCILTILMTHI
(s1BHI 3B”13KK), SIKi BUPAXKAIOTHLCS Y 30BHILIHLOMY TIOAPIOHEHHI TEKCTY, Ta iMIUTILMTHI (ITPHXO-
BaHi 38°13KkK). EKCIITLATHI 3B 3KM JIUTSTH TEKCT HA naparpadu 3a JOnoMorolo repesiveHns
KOMITOHEHTIB, BCTaBHHUX CJ1iB (a60 KOHEKTOPIB) THITY «I1O-NEPLIE..», «IO-JIPYTe...», «MPoTe»
TOIO. IMITIMTHI (BHYTPILUHI) 3B S3KKM MDK OKPEMHUMH «3MICTOBMMH BIXamu» BUKITHKAKOThH
OCHOBHI CKJIAJIHOLLI IPU PO3YMIHHI. ‘

Omxke, CeMaHTHUHA CTPYKTYPa TEKCTY BMHMKAE y CBIfOMOCTI CyO’ekra, sKMil nizHae 3a
JOTOMOTOI0 3HAHB TIPO MOBY, 3HaHb NP0 CBIT, & TAKOK 3araibHUX ((hOHOBUX) 3HAHL Y T Npejl-
METHIH 0BIACTI, AKIH NPUCBAYEHUN TEKCT: «TEKCTH TTHLLYTh U1 HOCBAYEHUX». HIIMMU CJI0-
BAMH, AKIIO TEKCT HE € HAYKOBO-TIOMYIAPHUM, TO JUIs MOTO a/iekBaTHOTO YMTaHHs norpidHa
JIESIKA T1/{r'OTOBKA. ‘

OmKe, UUIEX 10 3HaHb 30UIBHNIYETLCA 1e HA OJHY JIaHKy. SIKUIO paHille MU TOBOPHIIH,
IO caMmi TEeKCTONIOTIUHI METOAM PIJIKO BIKMBAIOTHCH K CAMOCTIHHUI MeToa BUAOOYBaHHs, a
3a3Bruail BUKOPUCTOBYEThCA AK J€SKa MiAOTOBKA 0 KOMYHIKATMBHOI B3a€MO[Ii, TO Tenep
CTBEPIKYEMO, 1O | [T YHTAHHS TCKCTIB noTpibna miaroroska. fka x?

TTiAroTOBKOIO JUISt YMTAHHS CNELjaibHUX TEKCTIB € BUOIp pa3oM 3 €KCNEepTaMM JIEAKOIO
«5a30BOroO» CIMCKY JIITEPaTypH, AKMH MOCTYIIOBO BBEAE AHAJIITHKA B MPEAMETHY 061acTb.
Y 11b0MY CHHUCKY MOXYTh OyTH 1APYYHHKH JUIs OYATKIBILIB, PO3AUIM i (GPArMEHTH 3 MOHO-
rpadi#i, nonysisapri Brpanns. Jlue nicas o3HaHoMACHHS 3 «6a30BMMY» CHMCKOM JOLINIBHO
NEPEXOAUTH 0 HUTAHHS CTIeUiaibHUX TEKCTIB.

Orxe, Ha ripouec posyminus (uu iwrepnperauin) I Ta mouesns M, BIUIMBAIOTH HACTYNHI
KOMIOHEeHTH (puc. 6.7):
¢ EKCTPaKT KOMIIOHEHTIB (t,3,7,0)', mouepriHyTuii 3 Tekcry T
¢ noriepeHi 3HAHHS aHaNiTHKa 1po npeaMeTHy obnacte [10;
¢ 3arajabLHOHAYKOBA €pYy/IMLIs aHAMITUKA €,
14

iforo ocobuctuit nocsin D.
M _=[(a,B,y,9), 110, ¢, D}.

Ipouec [ — ue ckiIajHui Npouec, 1o He MiAnacThes Gopmanisauii, Ha SKHH CyTTEBUM
YMHOM BILIMBAIOTH TAKi UHCTO 1HAMBILYaNbHI KOMIIOHEHTH, SK KOPHITHBHHH CTHIIb I3HAHHS,
IHTENIEKTYa/IbHI XapaKTEePHUCTUKH Ta 1H.
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Ocobuctuif 1ocBia
a”aJliTHKA

3arajibHOHAYKOBA

: _ TekcT
Cpyaunlg aHaJIITHKA

Iomepenui 3uanns
aHamtukanpo [10 M,

Excrpaxr texcry T ————

Puc. 6.7. Komnonenmu ¢gopmyeanns amicmy mexkcmy.

Ane npotienypH PO3OMTTA TEKCTY HA YACTHHH («3MICTOBI rpyImM»), a MoTim 3TYLIEHHS,
CTUCHCHHA BMICTY KOXHOIO 3MICTOBOIO LIMATKa y «3MICTOBY BiXy» €, OYEBHIHO, OCHOBOIO
Juist 6y,£lbj5{K0r‘O IHAMBI/lyalbHOrO Npowecy pozyminns. Taka KOMITpecist (CTUCHEHHS) TEKCTY
Y BUIISIAL HAOOPY KIIIOYOBHMX CIIiB, IO NEPENaloTh OCHOBHMIA 3MiCT TEKCTY, MOXKE CIIYTYBaTH
3pYYHOI METOAOJIONIYHOIO OCHOBOIO IS 3AIHCHEHHS TEKCTONONYHUX npouenyp BUao0Gy-
BAHHS 3HaHb.

. Sk KITIO4OBE CJIOBO MOXE CI1yTyBaTH Oyab-fika 4ACTHHA MOBIIEHHS (IMEHHUK, TPHKMETHHK,
AUECTOBO 1 T. 1H.) ab0 ix noeaHanus. HaGip kimouosux cais (HKC) — ue Ha0ip OMipHUX TOYOK
32 SIKUMH PO3TOPTACTHCS TEKCT PH KOZYBaHHI B Iam’ ATk i YCBIZIOMIIOETLCS NpH IlGKO}lyBaHHi;
e ceMaHThHe a1po uiocTi [161).

Ipuxaan

SIK 1IpUKIIa) MONAHO PE3YIIbTaTH EKCHEPUMEHTY 3 dbopmysanus HKC. 3uanns sunobysa-
JiMck 3 HacTynHoro Tekety [172].

«Teopis PpeHiMiB HAIEKUTD 10 ICUXONOTIYHUX NMOHATh, SKi CTOCYIOTLCS PO3YMIiHHS TOIO
o Mu 6avm-M0 Ta 4yemo. Lli cnocobu crpuitHATTS TPaKTYIOThCS 3 MOCHIAOBHOT TOUKH 30py,
Ha iX OCHOB INACHIOETHCS KOHUENTYaIIbHE MOAEITIOBAHHS, IOUITBLHICTb OfepIKaHmX Moaeneﬁ’
JOCITIDKYETHCS pasom 3 Pi3HMMU NPOGIIEMAMH, 1O BUHUKAIOTH B LIMX ABOX 061aCTIXY.

_lI,rm YCBIOMJICHHs TOTO (hakTy, 0 3ajaHa iHpOpMaNis B LMX OGNACTAX Mae eXMHM
3MICT, Mo/Chia Mam’sTh 11epelyCiM MOBUHHA GYTH 31aTHOIO BKA3yBaTH LIO iHdopmauiio 3i
CMCLIATILHUMHU KOHLIENTYANLHUMHU 06’exTamu. B iHIIOMY BMNAjKy He BIAETbCA CHCTEMATH-
3yBaTd iHGOpMALiIO, KA BUIIANAE Pi3HOK0. B 0CHOBI TeOpiT PpeiiMiB JIEKHUTL CIIPUHHATTS

(akTiB uepes criBCTaBIEHHS OAEPIKAHOT 330BHI iHopMaLlil 3 KOHKPETHUMU eJIeMEHTaMU Ta
3HAYEHHAMM.

6.3.1. Metoau cTpykTypyBaHHs
Vei MeTo/M BHABNEHHS MOHATH MK NOLINKAM HA:

¢ TpajMWHHI, OCHOBaHI HAa MAaTEMaTUYHOMY anapari po3ni3HaBaHHS obpasiB Ta
wacngikauii;

¢ HETpa/(MLiiiHi, OCHOBAHI HAa METOAOJIOTIT iHXKEeHepiT 3HaHb.

ko nepuwi pocrarubo 1oGpe BUCBiTIEHI B NiTepaTypi, TO APYTi Lie MajnoBigoMmi.
Hpuxnan

LlikaBuit eKCrIepUMEHT 3 BUABACHHS NOHATH OITUCAHUI B pobori [85].
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TpuaUSTLOM CTYJEHTaM, IO MalOTh NpaBa BOZS, 3AMPONOHYBA/IH CTBOPHUTHU CJOBHHK
TEpMIHIB NPeMETHOT 061acTi 3a J0NOMOrOI0 HOTHPHOX METOILIB:

e hopmyBaHHs nepestiky nonsts (17%);

e onuTyBaHHs# crieuiatictis (inTepptosants) (35%);

e CKIA@HHs CUCKY elemeHTapHux ai (18%);

e CTBOPEHHS 3arojloBKy niapy4Huxa (30%).

L{ncppu y JLy’KKAX XapaKTEPH3YIOTh NPOAYKTHBHICTH BiJIIOBIIHOTO METOALY, T06TO oKasy-
{OTb, IKMH BIZICOTOK MOHAT 13 3aTajbHONO BUABJICHOTO CIIUCKY (702 Tepminm) OyB Ojiep>KaHHH
BinnoeinHum merojgoM. Jlns wiacudikaiii noHsTh Oyau 3ajydeHi e JBa YYaCHHKH eKcrie-
puMeHTY, siKi posiaiinan 702 BUSBIEHUX MOHSTTA Ha cim Kg’mrgpiﬁ (METOJIOM COPTYBaHHS
kaptok). Tabauus 6.3 Bi0OpaNKae YHC/IOBI JIAHi KOHLENTYyan3atil.

Tabnuys 6.3 [JaHi koHuenmyarnizauii

Kareropit Bincorok Bia | BiacoTok Bin 3arajibHOPO UMCIIA TEPMIHIB, OICPKAHKX
3arajabHOIo BiASIOBIHUM METOAOM
ypcna
TEPMIHIB
Crucok InTepr’oBaHHs Crincok CrBOpeHRS
3anuraHb orepallii 3aroJoBKY
TINoscHenns 6 5,5 7,2 7,0 49
3aranbHi 22,0 43,6 18,9 36,8 4,9
11paBuia 7
Pexumui 9,0 9,8 8.4 11,6 6,6
npasuiia
ITonst1Ts 42,0 18,4 38,9 8,5 77,7
[Tpouerypu 9,0 5,1 9,5 25,6 1,2
dakru 9,0 15,0 12,5 8,9 1,2
[HLIi TOHATTS 3,0 2,6 4.6 1,6 3,5

3arasiom pe3y/sTaT NOKa3ai, Lo Uil BUABJICHHS Be3nocepe/iHbo KOHLUENTIB Haﬁp@ym,-
TATMBHILIMMY BUSABUIMCH METOAM IHTEPB IOBaHHS | CTBOPEHHS 3ar0JOBKY nigpyvHuka. Hpore
HaMGTbLUA KUIBKICT 3arajlbHUX npasui Oya ropo/pKeHa 3a METO/IOM CIHCKY i OT)KG':, e
pa3 CIIPaBAIOCs TBEPIDKEHHS NPO Te, L0 HEMAE «HARKPALIOro» METOLY, € METOAH, AKI MiJxo-
JSTB /IS TUX YW [HIOUX CUTYalil | TUTIIB 3HAHb. . o

L{ixaBo, 110 YMCIIO NpaBuI — [POAYKL{H «AKILO..., TO...» — CKJIaJIO Ha.l:I’GIJ'lbLUMH BIJICOTOK
y BCiX 4OTMpbOX MeToAax. Lle roBopuTh npo Te, 1o I:IOﬂyJ]}IpHa NpoxyKuiHHa Mozesib HaBpsa
YH € 3BUYHOIO JUIS JIOACHKHUX MOJIE/IeH penpe3eHTallll 3HaHb.

MeToau BUSIBNEHHS 3B’A3KIB MK NOHATTAMM

KOHLENTH He iCHYIOTb HE3aJIeKHO, BOHM BKJIIOUEH| B 3arajibHy NMOHATTEBY CTPYKTYPY 33
JIOTIOMOTOIO BiaHOIIeHb. BUSBICHHS 3B°43KiB MDK MOHSATTAMU NpH p03po6nem.u 6a3 3HaHb
CTBOPIOE [UTsl iFDKeHepa 3i 3HaHb unMMano npobGiem. Te, wo 3HaHHs B nam’saTi — e JedKi
MoB’A3aHi CTPYKTYPH, @ HEe OKpemi (hparMeHTH, 3arafibHOBIOMO i oueBHAHO. THUM He MEHLN
OCHOBHHII HATOIOC B HASBHUX MOJEJISX MOJAHHs 3HaHb POOHTBLCS HA TIOHATT, & 3B’ A3KH BBO-
JSTb JOBOII IPUMITHBHI (B OCHOBHOMY, le/l'-lI/lH—HO—HaCJ'li}lKOBi).. ’ .

B ocraunix po6orax 3 Teopii [l wopasy Guibuly ysary NpuuIaOTh B3acMOMNOR A38HOCTI
crpykTyp 3HaHb. Tak, B po6oti [182] BBeAHO NOHATTS cLeHapito (script) K 1esKOl CTPYKTyPH
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rojilanns 3uadb. OcHoBy cuenapiro ckiagae KOIT (koHuenTyanbHa oprasizamis nmam’sti) ta
meta-KOIu — nesiki yzaransHioloui crpykrypu. CueHapii, y CBOIO Yepry, NOJiISAIOTbCS HA
¢parmenTh, un cueHu (chunks). 38°s3km Mixk dparmeHTamMy - YacoBi YW NMPOCTOPOBI, Beepe-
auHi hparmeHTy ~ HalipizHOMaHiTHILII: cuTyauifiHi, acouiaTuBHi, hyHKIIOHANBHI TOLLO.

VYei MeTony BUSIBJSHHS TakUX 3B’ 3KIB MOXKHA NOAUIMTY Ha B TPYITH:
¢ dopmManbhi;
¢ HedopmaribHi (OCHOBaHI Ha IONATKOBIA poboTi 3 eKkcriepTom).

HedopmasibHi MeTONM BUSBICHHS 3B A3KIB BUTAY€E iHXKEHEP 31 3HAHL JUISI TOYO, 100 3My-
CHTH €KClepTa BKa3aTH sIBHI Ta HEsBHI 3B A3KW MK OOHsATTsMK. HallGinbmr nommpeHnm e
METOJL «COPTYBAHHA KapTok» y rpynu [297], wio mupoKo 3aCTOCOBYETbCS 1 /11 POpMyBaHHS
nouste. lpyrum HedopmalibHUM METO/IOM € TIOOYIOBA 3aMKHYTHX KPHUBUX. Y LbOMY BHUIIAJIKY
eKcrepra npocarb 00BECTH 3aMKHYTOIO KPHBOIO NOB’si3aHi MK coboro rouarTs [293]. e
MeTo/ MOKe OyTH peallisoBaHHWil SIK Ha Marepi, Tak 1 Ha ekpaHi aucrieto. Y 1bOMy BUMAJKY
MOYKHA FOBOPHTH MPO 3aTyUSHHS €JIEMEHTIB KOIHITUBHOT rpadiku [67].

[Ticnst Toro, sk BU3HAYCHI 3B°SI3KH MK NOHATTSAMHU, BCI MOHATTS HEMOB OU PO3MaAAKOThCS
Ha rpynu. Taxi rpyrv ssistioTh COO0I0 METANOHSTTS, IPUCBOEHHS IMEH SIKMM BIIOYBA€THCA HA
HACTYIHIT CTaiT 11poLecy CTPYKTYPYBAHHSI.

MeToaun BugineHHs1 MeTanoHATL Ta AeTani3alisi NOHATL «MipaMiga 3HaHb»

Ifpouec yrBopeHHs meraroHsTh, TOOTO IHTEpHperatii rpyn MOHSNTb, OACPXKAHUX Ha
MONEPeAHIN CTalil, SIK 1 3BOPOTHS TPOLEAypa — JeTani3allis 1oHITh, OYCBU/IHO, € TAKHUMU
OrEPaIlIAMH, 1O TIPHHLMIIOBO He nilarbes gopMastizaiii. Bodn BuMaraiors BUCOKOI
crieLianizatiil eKCreprip, a TaKOXK HASBHOCT 3ATHOCTI IO «HAKNCIOBAHHS) JITHIBICTHUHHX AP-
JMKIB. SKuto Ha puc. 6.8 nokazani cXeMy yzarafbHeHHs Ta JeTaslisalii Ha TPUBIAIILHUX NPHU-
KJI42aX, TO B peasibHUX NPEIMETHHX 00JacTIX Usl 33/1a4a BUSBIISETLCS JI0BOJI TPYAOMICTKOKO.
IIpy 1bOMY HE3aIEkKHO BiJ TOro, HopManbHUMHM 4K HEPOPMAIILHUMH MeTofaMu Oyln BH-
SBJICHI TIOHSITTS YK JI€Tajli HOHATD, TIPUCBOEHHS IMCH YM TXHS IHTEpIIpeTaLlis — 3aBKIH He-
dopmanLHril potiec, B AKOMY (HKEHep 3i 3HaHb NMPOCHTL CKCNePTa [aTh HasBy JiesKiil rpyri

MOHATL YK OKPCMHUX O3HAK.

Puc. 6.8. Y3azanbHeHHsi ma 0emani3auisi IoHsms.

6.3.2. EBontouyifa cuctemMm ofgepXXaHHA 3HaHb

Ifepmie noxkoJinas Takux cucrem nossuiocs B cepeiudi 80-x pokie XX cr. — ue Tak
3Bani cucremu onepxxanns 3Hanb (CO3) (TEIRESIAS [0], APIAJIHA [0]). Le 3aci6 narios-
HEHHS TaK 3BaHMX ,,NopoxkHIX” EC, ToO6TO cHcTem, 3 b3 sakux BUNyUeHi 3HaHHS (HApUKIaZ,
EMYCIN - EMPTY MYCIN, cnycrowena meanyna EC MYCIN 3i cnenjansHoo jianoro-
BOIO CHCTEMOIO 3anoBHeHHs 0asu 3nanb TEIRESIAS). Txui asropn BBaMamu, mo npsmuii
Aianor excriepra 3 komn’otepoM yepes CO3 10MoMoxke CKOPOTUTH KUTTEBUM LIMKI PO3POO-
nenss. OnHak 10CcBi] CTBOPEHHS Ta BnpoBamkerHs CO3 npoieMOHCTPYBaB HEJOCKOHAICTD
Takoro niaxoay. OcHosui Henoniku CO3 nepiioro NoKoNiHHS:

¢ ciabKe OnpalloBaHHs METO/IIB BHTYUEHHS TA CTPYKTYPYBaHHS 3HaHb;
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¢ OKOpCTKICTL ‘MoOzeni nojauus 3Haub, BOymosanoi B CO3 i npup's3aHoi 10 nporpamHot
peastizaltif; I ' :
¢ OOMEXEHHS Ha NIpeiMeTHY 005acTs.

Orxe, TpaauuiiiHa cxema pospobiiernss CO3 1-ro nokosiHus: cTBOpeHHs koHkpeTHoi EC

citycrouienns B3 pospobnenns CO3 st HoBuX HaroHeHb B3 dopmysanns HoBoi B3 st
iHwoi EC sBUsiBUAach HENPUAATHOIO TS POMHCIOBOTO 3aCTOCYBAHHS.

Hpyre nokoninnsg CO3 3’ssunocs Hanpukinii 80-X pokiB MuUHYOro croairts i Gyno
OpIEHTOBAHE Ha. WIMPUIMHA MofeabHUE 1TExin [19] 3 HAroA0COM Ha NoNEepeHLOMY. JeTallb-
HOMY aHanizi npeaMetHoi obsacti. Tak, B €BpOI IUMPOKE 3aCTOCYBAHHS OIepKaia METONO-
soris KADS (Knowledge Acquisition and Documentation Structuring), B OCHOBI SKOT JIEKHTh
TOHATTS IHTEpNpeTalifHOT MoAe/l, SKa JI03BOJISIE NMPOLIECCH BHITYUYEHHS, CTPYKTYPYBaHHS Ta
dopmatizanii 3HaHb PO3NISATH STK CIHTEPIPETALIIO» JIIHIBICTHIHUX 3HAHB B IHIUI MOJIaHHS
Ta CTPYKTYpH.

KADS-meTogonoris

Puc. 6.9 nemouncrpye neperBopeHHs 3HaHb 3a Metojonoriero KADS [218] uepes crie-
uuiKalito 1’ aThOX KPOKIB aHai3y «ijleHTH(IKalls ~ KOHUENTYami3atis — FHOCEONOrTYHUH
piBEHb — PIBEHb aHaJi3y BUKOHAHHS» Ta crajil uM IpoCTOpy npoexryravus. Pesyibrarom
aHalizy € KOHLEeNTyajlbHa MOJe/lb €KCNEPTH3H, IO CKIAJIAeThCs 3 YOTUPLOX PIBHIB (piBHY
001acTi - piBHS BUBEICHHS — PIBHS 3a/ia4i — CTPATErivHOrO PiBHA), KA 3rOJIOM BBOAUTLCS B
rnpoctip npoexrysarns. I1pu po3s’s3ysanti peanbHux 3an1au KADS sukopucrosye Gibnioreky
IHTeprperaliHHUX MOACIICH, 1110 OITUCYIOTh 3araibHi eKCITEPTHI 3a/1ayi, Taki sK AiarHoCTHKa,
MOHITOPUHI Ta il., 6€3 KOHKPETHOIo HaroBHEHHS 06 ekTamMu rpeimMeTHoT obsacTi. lurepnpe-
Tauidina Moeb ABIIgE cOOOI0 KOHUCHTYAILHY MOJIeh Oe3 pisus obsacri. Ha ocHosl BHity-
YEHHUX JIHIBICTHYHUX JaHUX BiOyBaeTbes BUIOIP, KOMGIHALLIS Ta BKIAJICHHS BCPXHIX PIBHIB
MoJel, TOOTO PIBHIB BUBEICHHS Ta 3a/adl, sIKi HANOBHIOIOTHLCS KOHKPETHUMH 00 cKTaMu i
arpuOyTaMu 3 piBHs 001acTi Ta BYIOOPAXKAIOTH Y PE3yJSibrarTi KOHUCITYaIbHY MOJIeNb 3ajlaui,
Ky posmisuators. Ha puc. 6.9 nojiana mosedns sxurresoro yukiy KADS.
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Puc. 6.9. Modens xummeeozo yukry KADS.
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Ilepmi cucremn nporpamuol nijyrpuMkn KADS-merononorii 306paxeni Habopom iHCTpy-
MeHTanbHux 3acobis KADS Power Tools. V ueit HaGip BXOAsTH HACTYTTHI CHCTEMM: PEIaK-
Top nporoxonie PED (Protocol Editor); penakrop cucrem nousth (Concept Editor); penax-
Top kouuenrtyanbHux mozaened CME (Conceptual Model Editor) ta IM-6ibniorekap IML
(Interpretation Model Librarian).

Penakrop nporokosis - nporpamHui 3acib, 1o fqonomarae irkeHepy 3i 3HaHb y 311HCHEHH]
asaJlizy 3HaHb NPO NnpeAMeTHy obsacTb Ha JiHrBicTHaHoMy piBHi. Ilpu poGoTi 3i 3HaHHAMU
Ha LbOMY PiBHI BHXIJIHHM MarepiajioM € TeKCTH (IIPOTOKONIN) — 3AIMCH IHTEPB’1O 3 eKcnep-
TOM, TIPOTOKOJIM <(JIYMOK BI'OJIOC» Ta Oy/b-siKi IHIII TEKCTH, KOPUCHI 3 TOUKH 30pYy iHXKeHepa
3i 3HaHb. PeplakTop nporokosiB peanizoBaHmit sk rineprekctoBa cucrema, 1o 3abesnedye
BUJICHHS (DparMeHTiB Y TEKCTI, SKHMIl aHAMI3YIOTh, BCTAHOBJIEHHS 3B’43KiB MbK dparmeH-
Tamu, rpynyBasHs (parMeHTiB, aHOTYBaHHs GparMenTiB. DparMeHTH MOXKYTh MaTH Oyab-IKy
JIOBKHMHY - B[l OKPEMOTO C/IOBA /10 NPOTOKOJY B LILTIOMY.
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Puc. 6.10. OcHogHi modeni KADS

Piseun
ajadl

(DparmenTy MOXKYTb HE NEPEKPUBATH OJUH OIHOI0. MOJUIMBI HACTY11HI THIIH 3B’ 43KIB MIXK
¢dparmenramm:

¢ anorauis (38'830K MDK ()PArMEHTOM FIPOTOKOJTY T JESIKHM TEKCTOM, BBEJICHUM iHKEHEpOM
31 3HaHb [U18 crietngikail poro gpparmenty);

4 4JICH IPYITH (3B'S30K MK ()parMeHTOM Ta Ha3BOKO -~ IM'IM I'pyniH pparmenTis; o6'cqHanHs
(parMeHTiB y rpyny /103BOJISE€ IHKEHEPY 3i 3HAHb CTPYKTYpYBaTH 1ipoTtokonu. Ilpu upomy
rpyra parMeHTiB OJepKy€ YHIKaIbHe iM's);

¢ noiMenopaHuil 3B'130K (3B'130K MiX JiBOMa dparmenTamu, im's 38's13Ky oOupae itkeHep 3i
3HAHD);

¢ NOHATIHHWA 3B'A30K (NOIMEHOBAHUH 3B'130K MK (parMeHTOM Ta MOHATTAM, 3a3BUYA
BUKOPUCTOBYETBCS, SIKILO (PParMeHT MICTHTH BU3HAYEHHS NOHSATS).

Pepaxrop ronsith Jlonomarae iHxeHepy 3i 3HaHb OpraHi3yBarTH MPeJAMETHI 3HAHHS Y BH-

s HaboPy MOHATH | BIAHOWICHD, 110 TX NOEAHYIOTH. KoyKHe NoBaTTs Mae iM’s | MOYKE MaTH
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arpulbyTy; KOXKEH aTprlyT MOKe MaTy 3HadeHHs. SIki arpu0yTH BUKOPUCTOBYIOTECS — L€ BH-
3Havae iHKeHep 31 3HaHb i3 BpaxyBaHHSM crietudiky npeamMeTHol odiacti. 3a JONOMOrow
PEAAKTOPA MOHAThH IHKEHep 31 3HAHb MOXKE BBOJIMTH JOBITbHI BIIHOIIEHHS MK HNOHATTAMH
1 CTBOPIOBATH iEpapxivHi CTPYKTYPH 3 TOTO UM IHINOTO MOHATTA. ICHYE €1MHe BIHOLIEHHS
(ISA), cemanTHKa siKOoro «BOyAOBaHa» B pefakTop. SKuio iHkeHep 3i 3HaHb BCTAHOBJIOE 11e
BIIHOLIGHHS MDK JBOMA HIOHSTTAMMU, TO Ma€ Miclie yenaakyBaHHus arpuOyTiB. OOpasiuy arpu-
OYT «BU3HAUCHHS, KOPUCTYBAY 3MOKe TIOOAUUTH Ha ekpaHi rpadiuHe 300paKEHHS CTPYKTYpH
BHUBE/ICHHS, CJIGMEHTAMH AKOT € JpKepelia 3HaHb Ta MCTaKiacH. Sk Jokepera 3HaHb, Tak | Me-
TAKNACH MaloTh cBOT Habopu arpubyTie; IHXKeHEpP 31 3HAHL MOXKE MEPEITIIHYTH X, BKa3ylOUu
Ha BIJINOBIIHUH eJIeMEHT.
[McuxocemaHTUKa

Ockpim igeosorii KADS, na pospoGiaenns CO3 11-ro nokosiHHs 3HaYHUH BIUIMB MaJIu Me-
TOAN CYMDKHUX HAYK, 30KPEMa MCUXOCEMAaHTUKK, OJHOIO 3 MOOJUX HAIPSMIB NPUKIIAAHOT
rncuxonorii [140], nepcrnexktuBHOro IHCTPYMEHTY, 1O JIO3BOJISE PEKOHCTPYKTYPYBATH CeMaH-
TUUHWH TIPOCTIp Y NaM AT | THM CAMUM MOJEIIOBATH MHUOMHHI CTPYKTYpPH 3HaHbL eKcriepTa
(auB. HacTYnHUE posain). Yke nepuii Bknaau ricuxocemantuky B 11 B cepeanni 80-x poxir
XX CT. I03BOJTHIN OJePIKATH JOCTATHRO HALMISHI pesysibraru [85]. Y nosaibiuoMy po3BHTOK
LMX METO/IB BiOYBaRBcs 110 JIHIT po3poOsieHHs 3pyUHHX ITAKeTIB IMPUK/JIaAHUX MporpaM, oc-
HOBaHUX Ha MeTO/1aX 0araToMipHOro HIKAMIOBAHHS, (PAKTOPHOrO aHAITIZY, 4 TAKOXK CrIelianizo-
BAHWX METOJ(IB ONPALOBaHHA periepryapHux peutitok [177] (aus. Hactynnuii posgun). lpu-
wianamu CO3 takoro tuny € cucremu KELLY {153], MEDIS [6]. Cueundixa koHKpeTHHX
JIO/IATKIB BUMarana po3BUTKY TAKOMXK «HEUHCENBHHMX» METOMIB, SKi BUKOPUCTORYIOTH Nnapa-
JMIMy Jtoriunoro suseaeHHs. Tpuknagamu cuerem uporo Hanpsmy € cucremu ETS [210] i
AQUINAS [212]. Yenixu CO3 [1-ro 110KONIHHS JIO3BOJWIN 3HAYHO po3midpuTd punox EC,
skuit 10 kinus 80-x pokis XX cr. ouintoages B 300 mutH. fnonapis Ha pix [145]. Tum ue
MEHILE | LI CUCTEMH HE OY/IM BUIbLHUMM BiJl HEIONIKIB, 20 HAMBAXCIMBIIUKX 3 AKMX MOXKHA
BIAHECTH:
¢ HEeJNOCKOHAJICTh IHTEpdeicy, B pe3ylibraTi 4oro HenijroToRIeHi eKCIepTd He MOXYTh

OBOJIOZITH CUCTEMOIO | BIAMOBIISIIOTLCS Bijl HeT;

4 BOXKICTb HANAIUTYBAHHS Ha KOHKpeTHE NpodeciiiHe MOBHE CEPeOBHINE;
¢ HeoOXiAHICTL PO3POOIICHHS JOPOIrHX JHHIBICTUHUHUX NPOLIECOPIB JUIS aHai3y 3BUUAHHUX-

MOBHUX [MOBI/TOMJIEHDb TA TEKCTIR.

Tpere noxoninnsg CO3 — KEATS [223], MACAO [195], NEXPERT-OBIJECT [45] — nepe-
HECJI0 aKLEHT Y IIPOEKTYBaHHI 3 eKcriepra Ha iHxeHepa 3i 3HaHb. Hoei CO3 — ue nporpami
3aco0M Jyist aHasliTHKa, rMUOOKi, a rONMOBHE TaKi, 10 BUKOPUCTOBYIOT 2paitHi MOXIMBOCTI
cydacHux pobouux craHuiii Ta gocsarennss CASE-texnonoriti (Computer-Aided Software
Engineering). 1li cucrtemMu n03BonsitOTH He 3ajaBary 3a3jasierijib iHTepriperauifiHy Momeb,
a dopmysaru crpykrypy b3 nunamiuuo. Icuytors pizni knacudikauii CO3 -~ 3a BUpasHiCTIO
Ta MOTYKHICTIO IHCTPYMEHTAIbHUX 3ac00iB; 34 y3arajbHEHHMH XapaKTePUCTUKAMH; B Mexax
CTPYKTYPHO-PYHKLIOHAIBHOTO niaxony [45].

MeToponoriuHi npobnemmu

OcHoBHa 11pobnema, 10 nocrae nepej po3podbHUKaAMH, — BIICYTHICTb TeOpeTHYHOTO Oa-
3UCY TPOLIECY BHIIYUEHHS Ta CTPYKTYPYBaHHS 3HAHb — MOPOMLKYE JIOUIPHI BY)KYi MUTAHHS T4
Ka3yCH Ha BCIX €Talnax CTBOPEHHs iHTeJMeKTyallbHUX cucteM. HaBiTh peTenbHO ornpaipoBaHa
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meromosioris KADS, onvcana B nonepeHboMy po3it, CTPaOXIAE TPOMI3AKICTIO Ta ABHOIO

naamipsicTio. Hiwkae nepesniveni Haitb b1 3arajibHi MPo6IeMH, IO BUHMKAIOTh B MOC/TI/IOB-

HOCTI, SIKa Bi/UTOBIAAE CTAAISIM )KUTTEBOIO LIMKILY:

4 PO3MUTICTH KpUTEpiTs BUOOPY 3a1aui;

¢ cnabke OMpaLOBAHHA TEOPETHUHMX aCNEKTIB TPOLECIB BUTYyUYeHHS 3HaHb ((inocodebki,
JHrBICTHYHI, ICUXOJIOT YHI, e/{aroriuHi, AMAAKTHYHI T iHIL] ACIEKTH ), a TAKOXK BICY THICTh
obrpynToBaHoi Kinackdikallii METOIB BUIIY4eHHs 3HaHb Ta PO3KMAAHICTh TEPMIHOJIONIT,

4 BiICYTHICTH €IMHOTO TEOPETUIHOTO Oa3KuCy NPOUENYPU CTPYKTYPYBAHHS 3HAHD;

¢ JKOPCTKICTb MOJIEIIEH MOJAaHHS 3HaHb, 110 3MYyLIY€e PO3POOHMKIB 3MEHLIYBATH Ta ypizaru
peaibHi 3HaHHs! eKCTIePTiB;

¢ HEJOCKOHAJIICTL MATEMATHUHOTO Gazncy Mojleliell NoJaHHs 3HaHb (JECKPUIITUBHHMN, a He
KOHCTPYKTHBHMI xapakrep OUIbIOCTI HasBHUX MareMaTHIHUX MOAEIIEH);

¢ EMIIIPUYHICTD IPOLICLYPH BUOOPY [POrPAMHOrO IHCTPYMEHTAPIIO Ta NPOUECY TECTYBaHHS
(Bijicy THICTL KpWTEpiiB, pospizHeni kiacudikauiil), TecTyBaHHs (BIICYTHICTE KPUTEPIiB,
pizHOMaHiTHICTH KiTacugikallii TOWoO).
TexHonorivHi npodnemun
Binbma yacTHHa TEXHOMOrIYHMX NMPOOAEM € 3BHYAiHUM HACTIKOM METOAOJIONYHUX |

crnipuurbena Humu. Halicepo3HitMMu 3 TEXHONOTIUHNX 11pobiem €:

4 BIJCYTHICTH KOHUENTYaJbHOT IJTICHOCTI Ta Y3rOAXKEHOCTI MIXK OKPEMUMH NpUHOMamMu Ta
METOJAMHU 1HXCHEepiT 3HaHb;
HEOCTATHICTB YM BIACYTHICTH KBaI(PIKOBAHUX CHICLIATICTIB Y rajy3i iHKEHepli 3HaHb;
BIJACYTHICTH TEXHIKO-€KOHOMIYHUX MOKa3HUKIB ouiHku edexrusnocti EC,
HE3BAKAIOUM HA BEJIMKY KUILKICTL METOMIB BuJtyueHHs 3Haub (daktuuno monax 200 B
ornsui [213]), npakTUYHA HEAOCTYITHICTL METOAUUYHMX MaTepialiB 3 MPAKTHKM 31IHCHEHHS
CCAHCIB BUJIYUEHHS 3HAHE;

¢ 5IBHA HEIOBHOTA TA HEJOCTATHICTb HASBHUX METO/IB CTPYKTYPYBAHHS 3HaHb, BIACYTHICTD
knacudikanii ra pekomenaauii 3 BUOOPY HaJIEKHOFO METOAY;

¢ HesBaxalouM Ha 0ararcrBo PUHKY IMPOrpaMHUX 3aco0iB, HEJAOCTATHICTL MPOMUCIOBUX
CHCTEM TMITPUMKH pO3poBIIeHHs T X By3bKa CHIPAMOBAHICTh (3AJIEKHICTD BLJ NIATHOPMH,
MOBHM peasnizauii, odOMexeHb npeamertol obnacti), pospus mixx mosamu 13 Ta Mosamu,
BOynoBaHuMu B «odostonkn» EC;

4 SKOPCTKICTH NPOrpaMHUX METOJLIB, TX HHU3bKA aJaTUBHICTb, Bi/ICYTHICTh IHAMBIIYaJIbHOT
CHPAMOBAHOCTI Ha KOPUCTYBAYa Ta NpeaMeTHY 00J1acTh;

¢ cnabki rpadiuni MOKIMBOCTI NPOrpaMHMX 3ac00iB, HEJOCTATHE BPaxyBaHHs KOIHITMBHHX
Ta eproHoMivuHux (Gaxropis.

3anutaHHA AN NOBTOPEHHS Ta KOHTPONIO 3HaHb

1. Sk ki1acu}ikytOThCs METOJIM MPAKTHYHOrO BUAOOYBaHHS 3HAHL?
2. SIkWi OCHOBHWH MPUHIMIT MOALTY METOAIB IPAKTUYHOIO BU00YBaHHS 3HAHbL?

3. Ski metoau Buao6yBaHHS 3HAHL HA3WBAIOTLCS KOMYHIKATHBHUMHA?
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11.
12.
13.
14,
15.
16.
17.
18.
19.
20.

29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.

Ha gKki aBi rpyru MOXHa NOAIUTH KOMYHIKATUBHI MeTOAU?
Slki meToan BUAOOYBAHHS 3HAHB HA3UBAKOTHLCS IMPOBUMH?
Sk KnacudikyoTbes peaMeTHI 00acTi 3 TOUKM 30py X JOKYMEHTOBAHOCTI?
Ax wiacudikyorbes npejiMeTHi 061acTi 3a CTyneHeM CTpyKTypPOBaHOCT 3HAHD?
Sxi MeTonu BW100YBaHHS 3HAHB HAJNEKATb JO NACUBHUX?
Slki meToan Bun0OYBaHHSI 3HAHb HANEXKATh 10 IHAMBILYaILHUX AKTUBHHX?
Sk ICHYOTb PI3HOBHM METOY CHIOCTEPEXKEHD?
SIKi BUHUKAIOTH TPYJAHOILI 11T YaC CKIIA/IAHHS [IPOTOKOIY «IyMOK BIOJIOCY ?
SIK JUSTHCS TUTAHHS T11)] Yac YATaHHS JeKLIH?
OOBrpynTyiiTe NOPIBHAJILHI XapaKTEPUCTUKK MTACUBHUX METOAIB BUAOOYBAHHS 3HAHD.
SIKki icHy10TE CI0COOM 3/1iHCHEHHS aHKeTyBaHHA?
SIki pexoMen qanii 1mij 4ac CKJIagaHHa aHkeT?
Lo posymitors niz iHTeps’10?
Sk BigOyBaeTbes KiacHdikailis 3anuranp 1ij vac iHreps’1o?
I1o Take BibHUE Alanor?
Sxi crafii B0OyBaHHS 3HAHD 111 Yac BiLHOIO aiajiory?
SIk 1 NOPIBHAJIBHI XapakTepUCTHKY AKTUBHHUX IHIMBILYaJbHUX METOIIB BH100yBaHHS
3HaHL?
Slki metoau BUI00Y BAHHS 3HAHB HaNEKaTh JI0 IPYHOBUX aKTUBHNX?
SIki nepesaru rpynosux MeTouin?

Y 4oMy nosisirae MeTo 1 « MO3KOBOT aTaku»?

. O6rpynTyiiTe NOpiBHAHHS AKTHBHUX IPYNOBUX METO/LIB BUAOOYBAHHS 3HAHD.
.Y Homy nonsrae MeToj| ekcneprHol rpu? Haseaits npukna/m.

. ¥ 4omy nonarae MeToj posiboBux irop? Hasenirs, npuknaam.

Y womy nionsrae MeToz irop 3 rpeHaxepamu? Hasenire npuknaau.
Y qomy nonsrae MeToa KoMII IOTEPHHUX eKcriepTHuX irop? Haseaits npukiaim.
SIki MeTom BUIoOY BaHHS 3HAHD HAJIEKATDL 10 TEKCTONOMYHUX?
Cdopmyiite 3a1auy Bujg0OyBaHHs 3HAHD 3 TEKCTIB.

Aka cxema BUI0OYBAHHS 3HAHD 31 ClENIANBLHHX TEKCTIR?

SIKi KOMITOHEHTH HAayKOBOIO TeKCTY?

{10 Taxe MIKpOKOHTEKCT Ta MAKPOKOHTEKCT?

Lo Take 0CHOBHI MOMEHTH PO3YMiHHSs TEKCTY?

Illo Take ceMaHTHYHA CTPYKTYpa TEKCTY?

SIKi KOMITOHEHTH BILUTUBAIOTH HA IHTEPIPETALiIO TEKCTY?

Sxi By 3HacTe METOAN BUSIBIEHHS MOHATH?

K AIASTHCS METOAW BUABIIEHHS 3B A3KIB MK MTOHITTSIMU?

SIKi ICHYIOTH METOAM BUADICHHS METANOHATE Ta AeTanizauii noHsTs?
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40. HaBeaiTb €BOMIOLIIO CUCTEM ONCPIKAHHSI 3HAHD.
41. Illo rake KADS-merononoria?

42. ki ocuosui moaeni KADS?

43, SIki icHyIOTb THIH 3B’ 5I3KiB MiX (hparMeHTaMu?
44, o rake ncuxoceMaHTHKa?

45, Sxi icuyioth Metomoaoriddi npobaemu KADS?

46. Ski icHyioTh Texnonoriuni npodiemu KADS?

3aBaaHHS ons camMoCTiINHOTO PO3B’sA3y BaHHA

Yomy 3anaua npuadaHHs 3HAHDL € By3bKUM MICLIEM B [IPOCKTYBAHHI iHTE/IEKTYanbHUX CHC-
Tem? SIKi pilIeHHs [IPONOHYIOTLCS JUTsl 3a1100iraHHs Takol cuTyauii?



PO30U17

HOBI TEHOEHLIT TA NPUKINALHI
ACMNEKTU IHXEHEPII 3HAHb

¢ JlareHTHI CTPYKTYPH 3HaHb 1 IICHXOCEMAHTHKA

¢ Meros penepryapHuX pemiTOK

¢ KepyBaHHS 3HAaHHAMH

¢ Bisyanpue npoexryBaHHs 623 3HaHP K IHCTPYMEHT II3HAHHS

¢ llpoekrysanus rinepmenia b/l 1 afanTuBpux HaB4aJIbHUX CHCTCM

YV po3/ijii po3iisaatoThCs IPHKIIAHI ACTIEKTH IHXKEeHepIT 3HaHb, BHKOPUCTAHHS JIATEHTHHUX
CTPYKTYp 3HaHb Ta ICMXOCEMAHTUKHU 15 BUAOOYBAHHS IMUOMHHUX 3HaHb. PO3MISIHYTO METOA
penepTyapHUX PelliToK, KepyBaHHs 3HAHHSAMH Ta [POCKTYBaHHs 6a3u 3Hanb. B xiHui posainy
ONUCAHO BUKOPUCTAHHS aJJaNTHBHUX HABYAJIbHUX CUCTEM Ta iX NPOEKTYBAHHS.

7.1. JlaTeHTHi CTPYKTYpMW 3HaHb i ICUXOCemMaHTHKa

Binplicrs cucreM, 10 BUAOOYBatOTh 3HAHHS, MOJNETIYIOTh CKIaAHHN i TPYAOMICTKHI
npouec popMmyBaHHs 6a3 3HaHb | peasti3yloTh NpAMui Jiator 3 ekcrieproM. OaHak BUABICHI
B TAKWH CNoCid CTpyKTYpH 3HaHb YacToO BiXOMBAIOTH JIMLLIE MOBEPXHEBY CKIA/IOBY 3HaHb €K-
criepTa, He 3auinatoun ixuboi mmubuHHOT cTpykTypH. Takuii camuit Hejonik Mae GuibLiicTb
MeToais He3rnocepeHboro BUaoOyBaHHs 3HAHb.

11106 BUaoOYTH LIMOWHHI Wapy €KCHIEPTHOrO 3HAHHA, MOXKHA CKOPHUCTATHUCH METO/laMH
ICHXOCEMAHTUKH — HayKH, L0 BUHHMKJIA HA CTUKY KOTHITHBHOT ICUXONOT T, MCUXOJIHIBICTHKY,
MCUXOJIONIT  CIIPUHHATTS | AOCHIDKeHb 1HAWBIZYyaJbHOI crinomocTi. [lcuxocemaHTHKa
JOCIUKy€ CTPYKTYPH CBIIOMOCTI Yepe3 MOAEIOBAHHs {HMBILyasIbHOT cucTeMu 3HaHD [139]
i BUSIBJIEHHS TUX KAaTeropiaJbHUX CTPYKTYpP CBIZIOMOCTI, siKi MOXYTb HE yCBiIOMIIIOBATHCS
(narenTHi, IMILTILATHI a00 NIPUXOBaHI).

7.1.1. CemaHTU4Hi NpocTOpM i NCUXoNoriyHe rpaayroBaHHsA

OCHOBHHM METOZIOM €KCTIEPUMEHTAJILHOT TCUXOCEMAHTHKH € METOJl PEeKOHCTPYKLUIT
cy0’eKTHBHUX CeMaHTHUHUX mpoctopiB. TyT MNCHXOCEMaHTHKa TiCHO MOB’s3aHa i3 MCH-
XONMIHPBICTHKOIO #i JHHIBICTHYHOK CEMAHTHKOIO — 3 METONOJIOTIEI0 BUABIEHHS 3HAYEHD CIiB,
nexcukorpadielo, «BiAMIHKOBOIO MPAMaTHKOIO» i CTPYKTYpHUMH Hochixentamu [9]. Onnak
JHPBICTUUH] METOM, B OCHOBHOMY, CIIPSIMOBaHi Ha aHaJli3 TEKCTIB, BIA4yKEHHUX Bifl Cy0’eKTa,
Bij HOrO MOTHBIB 1 3QJyMiB.

TTCHUXOMIHIBICTHURI METOK 3BEPTAIOTHCA BE3M0CepeHbO A0 BUTIPOOYBaHOro. binbiicts i3
HUX TOB’3aHi 3 pisHUMK popMmamu cy6’exTBHOrO rpajytosanss. [lepes Bunpobysanum cra-
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BUTBCS 3ABJIAHHS OLIHUTH «1OAIOHICTh 3HAHBY» 32 JOITOMOIOO JESKOI IpalyHOBaHOT LIKAIH,
Hanpukita, sin 0 g0 5 abo Bix 0 10 9. Y upoMy BUNAAKY JOCTIAHUK OTPUMYE YUCETBHO IO~
J{aHi CTaHJAPTH30BAHI JIaH1, 110 JIEFKO NIIATHLCS CTATHCTHYHOMY OIPAOBAHHIO.

[TcuxocemanTHKa — K OfWH 3 HOBUX HAIPAMIB cydacHoi nicuxosoril [ 140] — Biapa3zy Oyna
ouiHeHa GpaxiBUsMM B rajiy3i NITYYHOrO IHTEJIEKTY K MEPCNEeKTUBHUHA IHCTPYMEHT, LIO J03-
BOJISIE PEKOHCTPYIOBATH CEMAHTHUHUIA IPOCTIP Mam’sITi AK NCHXONONiUHY MO/E/b IMUOHHHOT
CTPYKTYPHM 3HAHb eKcnepra. Yike repiui JIOCArHeHHs ICUXoceMaHTHKH B cepeauHi 80-x XX
CT. POKiB JIO3BOJIMIM OJEPXKATH JIOCHTb HAOUYHI Pe3yJibTaTH. Y MCUXOJIOrii CeMaHTHUHI Mpo-
CTOPY BUCTYMNAIOTH SIK MOJIE/Ib KaTeropiaiibHOT CTPYKTYpH iHAUBIAYalbHOT cBifomocTi. [lpu
KOHLICITYAJILHOMY aHAJI31 3HAHB CTPYKTYPY CEMAHTHUHOTO MPOCTOPY eKcrepra MOXKHA BBa-
HKATH OCHOBOKO 71151 hOpMYBaHHS 110JIs 3HaHb. [Ipy LLOMY OKpemi napamMeTpy ceMaHTHYHOTO
MPOCTOPY BI/NOBIZAKOTH PI3HUM KOMITOHEHTAM 11015t (PO3MIPHICTB IPOCTOPY CIiBBIAHOCUTHCS
31 CKJIQJIHICTIO NOJIs, BHAIIEH] NMOHSTIHI CTPYKTYPH — 3 METArIOHSTTAMU, 3MICTOBHI 3B’ 43KH
MK MOHSTTAMH-CTUMYJIAMU — 1€ CYTh BiJIHOUIEHHS TOLIO).

Haitiierme 03HaAHOMMTHCS 3 €KCHEPUMEHTANILHOIO [ICMXOCEMAHTHKOIO Ha TPHUKJIajl,
OB’ 3aHOMY 3 BWSIBJICHHSIM CTPYKTYPH | PO3MIPHOCTI CEMaHTUUHOIO MPOCTOPY 3HAHL i3
nestkol nipesivetHot obuacti [ 140]. B ocnoBi noGynoBH ceMaHTHHHUX TTPOCTOPIB, SIK NPABUIO,
JIGKUTEL CTATHCTHIHA TIpole/lypa (Hanpukna, dhaxropHuh avanisz [1], Gararomipue rpaayto-
ganus [ 169] abo kiacrepuuii anasiiz |63 ]), 110 JIO3BONSE rPYIYBaTH Psijt OKPEMHX O3HAK OTTUCY
B MICTKII Kareropii-gaxropy. TORBOPSUM MOBOIO NOJS 3HAHD, 1C — MOOY/I0BA KOHLIENTIB BH-
woro pisks aberpakuii. 1 Ipy reoMerpuyHii ifTepnperaiii ceManTuuHoro npocTopy 3HaueHHs
OKpPEMOT 03HaKkKW BijoOpaskacTbes K Todka abo BEKrop i3 3aJlaHUMH KOOPIAMHATAMU ycepe-
AMHI N-MIPHOTO TPOCTOPY, KOOP/IMHATAMH MKOIO BUCTYNAIOTh BUALICHI (pakropu. TTobynosa
CEMANTUYHOTO T[IPOCTOPY, TAKMM UWHOM, BKJIIOUAE TICPEXi/l jIO OMUCY MPeAMeTHOT 00acTi
Ha BALIOMY PIBHI abcTpakiil, To6To 1epexi/( Bijl MOBH, 110 MICTHTL BESIMKNE aidasiT 03HaK
ONKMCYBAHHS, JIO MICTKINIOT MOBH KOHUECHTYAUIBALIT, 10 MICTHTL MEHILIE YMCI0 KOHUENTIB |
BUCTYNAE CBOEPITHOIO METAMOBOK) CTOCOBHO NEPHIOT. 3aiekHO Big JOCBHLY Ta 1podeciinol
KOMHETEHTHOCT] THX, KOT'O BUTTPOBOBYIOTH, PO3MIPHICTS IMPOCTOPY | po3TallyBaris B Hil nep-:
BHHIINX TIOHSTH MOXKE ICTOTHO BapitoBarucs. 1lg 0coOamBicTh CCMAHTHUYHUX NPOCTOPIB MOXKE
Oy ¥ BUKOPHCTAHA Ha CTa/1iT KOHTPOJIIO B [POLIEC] HABUAHHS, NPH TECTYBaHHI €KCEPHMEHTIB
I KOPHCTYBaUIB.

Tak, 77151 MCPEBIPKHU 3HAHB 1 POZYMIHHS aHriicLKkoT MoBH B poloTi [168] Oyno B3sTo ne-
CHTh HARNOLUMPEHIINMX MPHIMEHHHMKIB, AKI JJOCHTDL BAKKO fneperiaard. Ha expaui aucnnes
BUITPOOOBYBAHOMY TIPOTIOHYBAIH KiJIbKa NPUIMEHHHKIB 1 3aITUTYBaJIU, YW YacTO B HBOT'O BHK-
JMKAE TPYAHOLLI BUOIP O/HOTO i3 UMX IIPUHMEHHHUKIB. CTYyNiHb YTPY/AHEHHS OLHIOBANACS B
Banax sig 1 1o 9. Ha uux pamnx merogamu 6aratoMipHoro rpajiyroBaHHs 0y:iio noOyoBaHo
CTPYKTYPY CKIAJAHOCTI BKMBAaHHSA AHIMIHCHKAX NMPUHMEHHUKIB 3 OISy HOCIS pociifcbkoi
MOBH. L1 MoJie/s ICTOTHO 3a5texuTs BiJI piBHs 3HaHbL. Tak, MOjienb HOBAUKa HE € OpraHi3oBa-
HOIO CTPYKTYpOto. Y JTtojiel, 110 MaloTh IeBHI HABHYKH, BHSIBUIACS [esKa CTPYKTYPOBaHICTh
CEMAHTUYHOIO TIPOCTOPY, Y HbOMY YITKO MO3HAYWIIUCH Napy i Tpildku nopidHUX npuiMeH-
HHUKIB.
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Puc. 7.1. Cemanmuyruli npocmip 6nusskocmi aH2nitcbKux npuliMeHHUKIe.

HaiOinbu viTka i 38’ s13Ha cTpyKTYpa Hasesena Ha puc. 7.1. 3a i J0NoMOorow MoxHa ro-
SICHUTH 0cO0aMBOCTI Anbepenniatii npuiMeHHHMKIB B anrilichkiil mosi. OcHoBa cTpykTypy
MO/IAETLC Y BUTIA KOJIa, OM3bKi KParKu Ha IKOMY BIINOBINAIOTL NPUAMEHHHMKAM, siKi BAXKKO
Andepenuitopari. CTPYKTYpa CIIMPAETHCS Ha ABI OPTOrOHaNbLHI oci. Bick abcuuce Bianosizae
NPUAMEHHHKAM HaNPIMKY PyXy, a BiCh Op/IMHAT — NPHIAMEHHUKaM MeTH, a60 3acoby.

Ha migcrasi ofepixaHnx MeToaMu NCHXOCEMaHTHKH MOJIeNei MOXKHA 3iHCHIOBATH KOH-
TPOsib 3Haub. [lpu ananisi inAMBILyAILHUX CEMAHTUUHHX MPOCTOPIB BUABISIOTLCS UTAHHS,
SIKI HE 3aCBOEHI I He yKutanues B cuctemy. KOHTpoJIb CTPYKTYpH 3HaHb 31(IHCHIOCTHCH HA OCHOBI
3ICTABJICHHS CEMAHTHUHMX HPOCTOPIB XOPOLUMX (axiBIiB | HOBAUKIB (CTY/EHTIB, Ciyxaui,
Mosioanx daxisuie). CTYNiHbL MOTOMKEHOCTI CEMAHTHYHMX NPOCTOPIB (IXHBLOI PO3MIPHOCT,
O3HaKM i kOHDirypauii nousts) Oy/e BU3Hauary piBeHb 3HaHbL HOBAUKA.

Onnak TYT HeoOXifiHO BpaXyBaTH, LIO CEMAaHTHYHI NPOCTOPU ABOX KBajlidyikoBaHMX
daxisuis MoXy T GyTH Pi3HHMH, TOMY HIO MICTATH IHAMBIYaTbHI PO3XOMKEHHS CIIPURHATTA,
O BIA/3EPKAJIIOIOTH JOCBI/L | XapaKTep AisuibHOCTI MoAnHK. ToMy He 3aBxM MoxHa dop-
MaJILHO OPIBHATH CEMAHTHYHI IPOCTOPU eKCIIEPTa i HOBaYKa, BAPTO MOMEPEIHLO BUBUMTH
CEeMaHTHYHI IIPOCTOPH AEKiNbKOX (haxiBUiB, a MI0TIM Y>Ke pOOHTH MOPIBHAHHS.

Y pobori [85] onucanuit nonibHuii excriepuMent. Byan otpuMani KOrHITUBHI CTPYKTYpH
3HaHb JIOCBIAYEHOTO JILOTHHUKA-BUHHIILYBA4A i IMLI0Ta-HOBAYKA 3 BUKOPUCTAHHAM JIBOX Me-
TONIB: GararoBUMipHOro rpajyioBanns (asropurv MDS — Alscal) i MepesxHOro rpajytoBaHHs
i3 BpaxoBaHWMHM 3B’s13kamu (anropurm Pathfinder). O6nasa anropuT™Mu 3acHOBaHi Ha BHKO-
PHCTAaHHI OLIIHOK MCUXONOTIUHOT GansbkocTi. JIoCBiMeHUH NINOT | HOBAYOK OLHIOBAJIM BCi
MOXUIMBI MapHi crionyuerHs 30-TH 1oB’S3aHNX 3 MOMLOTOM MOHSATh, NMPUITUCYIOUN UUCHA Bift
0 no 9 koskniit napi, ne 0 nosHayap Halcnabumii cTynin 3B’A3KY MK MOHSTTAMU, a 9 — naii-
cuitbHiKiA. i oinKyY NOTiM orpalboByBaMCs i3 3aCTOCY BAHHAM 060X alrOPUTMIB IPafyio-
BaHHSI. ‘

BinnosinHo ao anropurmis MDS koskuuii konuent, mo BUpaXKac [JE4Ke 1MOHITTS, BMILLy-
(OTb B K~BUMIPHUH [IPOCTIP TAKUM YHHOM, 11O BI/ICTAHb MK TOYKAMH BiIOUBAE NCUXONOTItHY
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OMM3LKICTB BIINOBIAHMX KOHUENTIB. Asiroputm Pathfinder Oynye cemaHTUuHy Mepexy. Jyru
MOy Th OyTH a0 OpIEHTOBAaHUMH (HECHMETPHYHE BiJHOIIEHHS), 200 HEOPIEHTOBAHUMMU (CH-
MeTpuyHe BinHoweHHs). O0u/Ba METO/M 3a0€3MeUyIOTh CTUCKAHHA BEIIMKUX OOCSTIB AaHuX
(y dopmi nonapHux oniHOK) 110 MeHLIOro Habopy napameTpiB; ajle HalifeHi BOHU HA BUsIB-
JIEHHs PI3HHUX BJIACTHBOCTEH JOCHIpKYBaHUX CTPYKTYp. SIkuio B anropurmi Pathfinder uen-
TPOM YBArk € JIOKaJIbHi BIIHOLIEHHS MK KOHLIETITaMu, To ajroputm MDS 3a6esneuye mpire
PO3YMIHHS BJIACTUBOCTEH NPOCTOPY KOHLENTIB, IO MiArae MeTpusanii.

Pe3ynbrytodi KOrHITUBHI CTPYKTYPH BUSBUIIMCS OMH3bKUMHM JUISL UIOTIB-BUHMIILY BAYiB 3
OHAKOBMM PIBHEM JIOCBiAY, ane Gynu pisHUMH IS PI3HUX IPyN BUNPOOYyBaHMX. ABTOPH eK-
CHEPUMENTIB BUABUIIU, 10 32 KOTHITHBHOIO CTPYKTYPOK), XAPAKTEPHOIO 1S HIJIOTa-BUHHIILY-
Baya, MOXXHA BCTAHOBHTH, HOBAYOK BIH YW AOCBiAYeHMH nijor. Hapeurri, 3aificHennii HUMu
7K aHaJli3 KOTHITHBHHUX CTPYKTYP BUSBWB HasBHICTb KOHLIENTIB | BIAHOUIEHD, CHIIBHHX IS
Mnojtatb JOCBIAUEHOro axiBLs i HOBAYKA, i, KPIM TOrO, psiji KOHUENTIB i BI/IHOCHH, SIKi 3 SIBU-
JIACS TUILKKA B OAHOMY 3 110aHb. [IpAMUM PO3BUTKOM PO3risiHyTol pobOTH cTasna eKcriepTHa
cHCTEmMa KepyBaHHs noBiTpsiHum 6oem ACLS [248].

AHaJorivHe JOCHPKEHHS MEXaHi3MIB HArpoMa/pKeHHs JOCBiNy Oyilo 3ailicHene B obnacti
nporpamysants Ha EOM [36]. 3a nonomoroto Meroais rpajiyioBaHHs 0yio MokasaHo, 11O
OJIMH 3 ACHEKTIB JLOCBI/LY 1POIPaMIcTa -~ OPraHi3aLlis 3HaHbL BIJINOBIAHO J10 3a/lyMy NPOrpamu,
abo ceMaHTHKH, a He BIZNOBIAHO 10 CUHHTAKCHCY.

Meperxne nopanns abcTpakTHUX NOHSITH IPOTPAMYBaHHs HA OCHOBI OL[IHOK 3B’ SIBHOCT] KOH-
LeITTIB Yy NHporpamicTis rnokasade Ha puc. 7.2. EkcriepumenT nokasas, o Beix nporpamicris a
OCHOBI aHaJIi3y CTPYKTYPH CEMAHTHUYHOIO IIPOCTOPY MOXKHA PO3OHUTH Ha TPU IPYTIH: HOBAUKH,
HEAOCBIUEH] (axiBUI cepesHbOro piBHs, gocsinyeHi (paxisui. LleH BUCHOBOK 36iraeThes 3 pe-
3ysibTaraMu, oTpuMaHumu B poboTi [36]. Kpim Toro, gociijmKyBanacs eBoOLis KOFHITHBHOT
CTPYKTYPH 1porpamicta B Mipy HOro npocyBaHHs Biji HOBauKa /|0 JOCBia4YeHOro daxisus.

Minnporpama lfapametp |—
T Onepatop —\
PyHkiia MpucBoeRHA
Binnarog- L Nporpama Buxi | chnqel L I'noﬁ.am?m
KEHHS AaHi 3MIHHI
ANropuTtm CMMBOFI’H' Macus
AaHi
CopTyBaHHs
Mowyk MoBTopeHxHs

Puc. 7.2. AcoujiamueHa Mepexa cmpykmypu 3HaHb ekcriepma-npozpamicma.

[nrepriperantis BUABICHHUX BIAHOLIEHDb (3B’A3KIB) MK NMOHATTAMM BHMATAE AOJATKOBMX
3yCHIIb BiJL KOJIEKTUBY PO3pO0IOBaUiB iHTEIeKTyalbHIX cucTeM. Tak, HaNpuKIaL, JUIS 03Ha-
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YeHHs JIyr Ha puc. 7.2 HeoOXiIHUM CTaB JOJATKOBUI eKCHEPUMEHT, YYACHUKAM KOTO Oy/a
3aNpONOHOBAHA Napa MOHSATE | MOCTABIICHO 3aB/IAHHS AT CJIOBECHU ONKC 3B 3Ky MiX MO-
HATTAMA nlapu. Pesyneratu vaseneno B Tabn. 7.1. Omke, aconiaruena mepexa Ha puc. 7.2
MosKe OyTH IIEpPeTBOPEHA B CEMaHTHUHY.

Tabnuysi 7.1. Onuc 36’93Ky MK MOHIMMSAMU

[loB’s13aKi napu NOHSTHL

BinHoleHHs MiX OB’ 43aHOK0 TAPOKO MOHATD

[ligmporpama — niporpama

€ yactuHa

CHMBOJBHI JaHi — BUXiN € Tun

[lapamerp — nporpama BukopHCTOBY€ETHCS
[Iporpama -- Buxin Poburn
CopryBaHHs ~ MOLIYK MicTuts y cobi
UncenbHi gani — napamerp Moxe 6yt
DyHKLis — oriepaTop €

DyHKLUis — rlporpaMa € yacruHa
HanaromwkeHHs — nporpama [lignaerses

Buxin — yucenbHi gaHi

CKJ1a1a€TheA 3...

Macus -~ CUMBOJIBHI JIaH]

Moske cKJajiaTucs 3...

DyHKLS - MiAnNporpama €
IlpHucBo€HHs 3HAYEHb — ITaApaMeTp BukopucToByerses s
Macue — riodajibHa 3MiHa Mozxe OyTH

Macus — urcenLHi Jadi

Moxe ckanarucs 3...

IToBTOpEHHS -~ COPTYBAHHSA

€ vacruua

Ilporpama — ajropurm

€ BUKOHAHHS

CopryBaHHS — aIrOpUTM €
CopryBaHHs — 4nuCceNbHi JaHi PobGurbed Ha
IlprcBocuns - oneparop €

Bcei Buinesragani meroan (BIIOYAIOMM KIIACTEPHUN aHasi3) MOMKHA BIJ{HECTH JIO METOJIIB
MCHXOJIOTIMHOIO IPA/YIOBanHs. [XHIO OCHOBY CTAHOBJISITH ANTOPUTMH TIEPETBOPEHHS CKIIA/l-
HUX CTPYKTYD JaHUX Yy 3po3ymiiity Gopmy, 1o nepeadaiuacTbest NCUX0M0rYHO 3MICTOBHOIO.
Pesynsryiode rnogaHHs 3a1eKUTs BiJl METOLY:
¢ KJIACTEPHHH aHaNI3 MOPOKYE ACPEBONONIOHY CTPYKTYPY;
¢ OaratomipHe rpajyoBaHHs it HakTopHuUii aHali3 — TPOCTOPOBY;
¢ anroput™m MDS — mepexny; ‘
¢ pernepryapHi peliTky NOpPoPKYIOTh KOHCTPYKTH aGo meTa-Bumipu [177].

DopmasibHa METO0IOriS ICMXOCEMaHTHUHOTO IPaJlyOBAHHS [JO3BOJISE YaCTKOBO aBTOMa-
TH3YBATH NPOUEC CTPYKTYPYBAHHS 3HAHD 1 OEprKyBaTH «KOTHITMBHHUE po3pi3» HOro nogaHn
1po NpeAMETHY 001acThb. MeTo10M10ris IPafyOBaHHS 103BOJISE BUSBIATH CTPYKTYPH 3HAHHS
HEMNPSIMUM ILUISIXOM TIPH OZIEPKAHHI BIANOBIACH B eKCHEPTIB HA AOCUTH MPOCTI 3aITMTaHHS
(HanpuKIaj, «KHACKIbKK OM3bKi MOHATTS X1 i X2» 3aMiCTh «CKaXKITh, IKWiT 38°130K Mixk X1
1 X2, sIK BOHMW BIUIMBAIOTH OJIMH HA OAAHOIOR).

Maiixe BCi eKCIEPUMEHTH 103BOJUIIM BUSIBUTH O/IHY 3aKOHOMIipHIiCcTb. Po3MipHicTs ceman-
THYHOTO [IPOCTOPY 3 MiABULIEHHAM piBHs npodecionanismy smeniuyerbes. Llel BUCHOBOK
301racTbes 3 BiAOMHMH TBEPPKEHHSIMH KOTHITUBHOT NCUXOMIOTIT NPO Te, 1O NPOLIEC Mi3HAHHS
CYNPOBOIKYETHCS Y3arajibHEHHAM.
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ITobynoBa ceMaHTHUHOrO MPOCTOPY 3a3BUYAll BKIIIOYAE TP MOCITIIOBHUX KPOKH.

1. Bubip i 3acTocyBaHHS Bi/IMOBIAHOrO METO/Y OLIHKK ceManTHuHOT noaidnocti. [leil kpok
MICTUTE Y cOO1 €KCIIEPUMEHT 13 BUTIPOOOBYBAHUMU 0CO0AMM, AKUM TIPOTIOHYETHCS OIIHUTH
CIUTBHICTB NOJAHMX CTUMYJIbHUX O3HAK Ha JIesKil 1Kali.

2. TloOynoBa CTPYKTYpH CEMAaHTUHYHOIO NPOCTOPY HAa OCHOBI MareMaTHYHOIO aHai3y OTpH-
manoi mMarpuui nogidHocti. Ilpu upoMy BiIOYBaETHCS 3MEHIICHHS YHUCIIA JOCTIIKYBAHUX
IIOHSATH 3a PAXyHOK y3araJibHeHHs H OJiepyKaHHs reHepaliizoBaHux ocei.

3. Inenrngikauis, inTepnperauis BUAUICHMX (AaKTOPHUX CTPYKTYp, Kiacrtepis abo rpyi-
00’ekTiB, oceii Tomo. Ha upomy kpouti HeoOXigHO 3HANTH 3HAUEHHEB] eKBIBAJICHTH, MOBHI
«APIMKMY U1l BUADUICHHX CTPYKTYP. TyT BEJMKOro 3HaueHHs nabyBae JTiHrBiCTHUYHE UyTTS
H npodecionaniam daxiBus, U0 HACHIOE AOCIDKEHHS, | BUNPOOYBAHUX €KCNEPTIB.
HYacTo 10 iHTEprpeTanii 3a/Iy4arTh CPyIly eKCrepriB.

7.1.2. Metoau 6araToBMMIipHOIro rpaayoBaHHs

Hajiaji po3BUTOK METOAIB MCUXOCEMAHTHKH ITILIOB LUISXOM PO3POOACHHS 3pyYHHX Ma-
KETIB NPUKIAIHUX 11POrpaM, 3aCHOBAHUX HA MeTojlax DararosumipHoro rpajayiosanns (BI),
(hakTopHOIO anaisy, a TAKMK CHelializoBAHUX MCTOAIB (CTATHCTHHHOIO) ONPALIOBAHHS pe-
nepryapuux pewitok [177]. Tpuinajgamu nakeris rakoro tuny € cucremu KELLY [153],
MADONNA [168], MEDIS [181]. 3 inworo 6oky, crieundika psijly KOHKPETHUX JIOAATKIB,
HacamIepe)l — B IHAKEHEPIT 3HaHb, BUMArala TAKOXK PO3BUTKY IHINUX (HE YUCEIbHIX) METOIB
OTIPALIOBAHHA NCUXOCEMAaHTHUHHMX JaHHX, 110 BHKOPUCTOBYIOTH — Yy TiHh abo iHwiil dopmi
~ TapajinrmMy JIOTYHOro BHBE/EHHS Ha 3HAHHIX. SICKpaBUM TNPHKIAIOM UBOTO HANpMy €
cucrema AQUINAS [211]. Onnax anani3 npakT4HOro 3aCTOCyBaHHA cUCTEM 0BOX TUITIB 110
3aBJlaHb HKEeHepil 3HAHL MPUBOJIMTD JIO BUCHOBKY PO HEJOCKOHANICTH HASBHUX METOUK |
HEOOXIZIHOCTI TXHBOTO PO3BUTKY BIJIITIOBIIHO JIO CyHaCHUX BUMOT iHKeHepiT 3nanb. HaitGinbiui
HEPCHEKTHBY B LIH raly3i, OUeBHIHO, MAIOTh METO/M DAraTOBUMIPHOIO IPajlytOBAHHS.

bararosumipne rpagytosanus (bI') cborojaui ~ ue MaremarnuHuin iHCTpyMeHTapii, npu-
BHAYCHUE )Tt ONpaLIloBaHHs 0OpoOKH Janux npo nonapui no/iduocri, 38’3k abo BigHO-
LICHHS MIZK aHAJI30BAHUMU 00’ €KTaMH 3 METOIO TOJANIS WX 00 CKTIB Y BUINISI TOYOK fes-
KOI'0 KoopAuHarHoro npocropy. bI™ € ogHuM i3 po3jinis NpuKIaHOT CraTUCTUKH, HAYKOBOT
JAMCLMINIIHH, 1O pO3po0IIsic H CUCTEMATH3YE TNOHSTTA, MPUHOMH, MATEMATHUHI MeToau W
MOJIEJI, NIpU3HAYEHI JUIA 30MPaHHs, CTAHJAPTHOIO 3alnCcy, cucTeMaTnsauii i onpamtoBatHs
CPATUCTUUYHUX JAHHX 3 METOX TXHBOTO JAKOHIYHOTO NOMAHHS, iHTepripeTanii i onep>kaHHs
HAYKOBHX | NpaKTU4HUX BUCHOBKIB. Tpanuuiiino BI' BUKOpHCTOBYETRCS [UIst pillIeHHS TPHOX
THILB 3aBJAHb!
¢ [0MYK | iHTEepnpeTalis JIaTeHTHUX (TOOTO CXOBaHMX, 6e3Mn0cepeHbO HECTIOCTEPEXKyBa-

HUX) 3MIHHUX, 110 MOSACHIOIOTH 3allaHy CTPYKTYpY MOMapHUX BijcTaHedl (3B'A3KiB, HABMU-

xKeHocrel);
¢ Bepudixauis reoMeTpudHOi KOHQIrypallii CHCTEMU aHalli30BaHUX OG'€KTIB Yy KOOPIHHAT-

HOMY MPOCTOPI JIATEHTHHX 3MIHHHUX;
¢ CTUCHEHHS BUXIJIHOIO MacCWBY AaHMX 3 MiHIMAAbHUMM BTparamu B iIXHi#i iHpopmarus-

HOCTI.

Hesanesxno sin 3apanns bI” 3aBi/I1 BHKOPUCTOBYETLCS K IHCTPYMEHT HAOUHOTO NOJAHHS
(Bizyasizanii) suxiginx nanux. bl 1Mpoko 3acTOCOBYETHLCS B OCIIDKEHHSX 3 RHTPOTIOJNOT I,
HEAaroriL, ICHXONOTIT, eKoHOMIIL, contionorit [60].
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B ocHOBI Takoro niaxoay JIEKUTh IHTEPaKTUBHA MPOLE/ypa Cy6’ EKTUBHOIO IpaayiOBaHHs,
KoM BUTIpOOOBYBaHiIi 0co61 (TOBTO eKCHepToBi) MPONOHYETLCA OLHUTH NOAIOHICTL MDX
PI3HUMU €JIEMEHTAMH 34 JOMOMOIOIO JESKOT rpagyiosanol wkamu (Hanpukian, sig 0 10 9,
abo Bin ~2 o +2). Ticss Takoi npouety pr AHATITHK Ma€ y CBOEMY PO3TOPSIKEHHI HHCEJILHO
NOAaH1 CTAHAAPTU30BAHI JIaHI, MO MAJAITHC ONPALFOBAHHIO HASBHUMM TIAKETAMH MpH-
KIIAHUX NPOrpaM, WO PeaslizyioTh Pi3Hi alrOPUTMH (OPMYBAHHS KOHLIENTIB BULIOIC PiBHS
abcTpakuii Ta OyyI0Th reOMEeTPHYHY IHTEPIPETALII0 CEMAHTHUHOIO TPOCTOPY B EBKIIII0BIH
CHCTEMi KOOPAMHAT.

Ocnosuuid THD lanux y bI" — Mipn Onmsbkocti Mixk igoma 06 exram (i, j) — dij. SIkmo mipa
OnM3bKOCTI TaKa, 110 HaHO LTI 3HaueHHs dij BIANOBINAIOTHL NapaM HaWG b1 CXOKUX 06 €KTIB,
10 dij — Mipa noaibHOCTI, AKILO, HABITAKH, HARMEHII CXOXKHUM, TO dij — Mipa PO3XOIPKEHHS.

bI" BUKOpHCTOBYE AMCTAHLUIHHY MOJEIIL PO3XOJKEHHS, BAKOPUCTOBYIOYM NOHATTS BiJCTaHI
B reoMeTpIi K aHaNOoriI0 NOAIGHOCTI i po3xomkeHHs noHsTh. 11106 dynkuis d, Bu3HaueHa Ha
napax 00’ekTiB (a, b), Oynia eBKIIIOBOIO BICTAHHIO, BOHA MOBHHHA 33I0BOJILHATH HACTYIIHI YO~
THPH aKCIOMH:

d(a, b)>0,

d(a, a)=0,

d(a, by=d(b, a),

d(a, b)+d(b, ¢)>d(a, c).

Toni, BIANIOBIAHO 1O 3BMYARHOT HOPMYIM EBKIIIOBOT BiACTaHI, Mipa PO3XOJDKEHHS JBOX
00’€eKTIB i Ta ] 31 3HAYCHHAMM O3HaKK K B 06 ekTiB iTa j BianosiaHo x, X,
|

K 2
S, =d, = Z(x,.,‘ - X, )
k= . -

Jvcranuiiina moaens Oyaa GararopasoBo nepesipeHa B couionorii Ta neuxonorii [287],
11O A€ MOMUTMBICTD OLIHUTH 1T IPH/ATHICTD /U1 BUKOPUCTAHHS.

Y Gumbwocti pobir 3 bI” Bukopucrosyerses marpuuna anrebpa. I'eometpuuna inrepnpe-
Tauis 10380Ms€ 300pa3UTH aGCTPAKTHI NIOHSTTS MATPUYHOT anrecOpu B KOHKpeTHiH rpadiuniii
¢opmi. Jlis nonerwenns inTeprperauii pivieHns sasaanus Bl go norepenbo ouineHoi Mar-
PMIL KOOPAKHAT CTUMYITIB X 3aCTOCOBYETHCS 0OEpTaHHs.

Cepea Ge3niyi anroputMis BI' 1Mpoko BUKOPUCTOBYIOTHLCS pisHi Moaudikauii MeTpuuHuX
meronis Toprepcona [311], a Takox HemeTpu4Hi Mojieii, Hanpukna, Kpyckana [271].

[lpu nopisnsnui meroais bl i3 inMMK MeToaamMu anasiizy, TEOPETHUHO 3aCTOCOBHUMH
B IHDKEHEpii 3HaHk (iepapxiuHnii kiacTepHui anais abo Qakropuuii ananis), bI" Burpac 3a
paxyHOK MOMUTMBOCTI JaTH HAOUHE KiJIbKICHE KOOpAMHATHE 300pa)keHHs, HalyacTille Haifr-
pOCTILIOT H TOMY Jieruie iHTepripeToBaHOT CKCepTamMu.

7.1.3. BukopucraHHsa metacdop ANA BUSIBNIEHHS «NPUXOBAHUX»
CTPYKTYp 3HaHb

Hespakarouun na 3ranany O/IM3bKICTD 3aB/IaHb, IHKEHEPIA 3HaHDb | ICMXOCEMAHTHKA ICTOTHO
BIZIPI3HAIOTHCA AK Y TEOPETHUHMX ITiBAIMHAX, HA SKUX BOHM (a3ytOThes, TaK | B MPAKTHYHHX
METOMKAX. AJie TOJI0BHA BIAMIHHICTH NONArae B TiM, IO IHXEHEpis 3HAHL CIPAMOBAHA Ha
BHSBJICHHS — 1K OCTATOYHOTO PE3YJIbTaTy — MOJIENI MipKyBaHb, IMHAMIUHOT ab0 ornepautiiHol
CKJIa/I0BOT MEHTANILHOrO NpocTopy (260 (yHKUIOHANBLHOT CTPYKTYpH TI0A1S 3HaHb S ), y TOH
4ac SIK [ICUXOCEMAHTHKA, HAMAralOYUCh MOJATH MEHTAJILHUE MPOCTIP Y BUIISA/L €BKII0BOTO
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POCTOPY, JA03BOJIAE POOUTH BUAMMOIO CTATHYHY CTPYKTYPY B3a€MHOIO «PO3TAIIYBAHHS

00’€KTiB y Nnam’sTi y BUDIAAI MPOEKLii CKyIT4eHb 06 eKTiB (KOHUENTyaNbHa CTPyKTypa S
Kpim nporo, 3a3HaunmMo psiii HeOMIKIB METOLIB ICHXOCEMAHTHKH 3 TIOTISY IPAKTHYHO]

iHXKeHepIT 3HaHb.

1. OcKisnbKK B OCHOBI HCUXOCEMAHTHYHOIO €KCHICPUMEHTY JIEKUTH NPOLIELYPA BUMIpIOBAHHS
cyG’€KTMBHMX BijJCTaHeH MK NPONOHOBAHUMHM CTUMYNaMH, TO H pesy/sTaT Onpaiyo-
BAHHS TAKOTO EKCIICPUMEHTY, SIK NPaBUJI0, BAKOPHCTOBYIOTb MEOMETPHUHY iHTEPIPETALIO
~ €BKJII/IIB IIPOCTIP HEBEJIMKOT'O YKC/Ia BUMIpiB (HaiuacTiure — qBosuMipHuii). Take cuibHe
CIIPOLIEHHS MOJIEsH raM’sITi MOYKe MPU3BECTH 10 HealeKBATHUX 6a3 3HaHb.

2. llpupoauicTh iepapxil sk r106anbHOI MOE MOHATIHHMX CTPYKTYP CBiZIOMOCT CITY)KUTh
METOIONOruHOKO 6a3ot0 OCIT. Kpim Toro, i B npupoaHiit MOBl NOHATTS SIBHO TSOKIIOTH 1O
pi3HUX PIBHIB y3aranpHeHHs. OuHak y GiLILIWOCTI NPUKIATHUX 1LAKETIB He nependaveHo
PO30MBKH CEMaHTHYHOTO NPOCTOPY Ha PiBHI, 11O BiAOUBAIOTL Pi3Hi CTYHEHI CHITLHOCT
NOHATE, BKJIOYEHUX B CKCIICPUMEHTANLHUIA TU1aH. Y pesyibrari ojep)KyBaHi KjiacTepH 1o-
HATh, IPOCTOPOBO 130JILOBAHI B 'ECOMETPUYHIN MOJIET IPalylOBaHHS, MAKOTb TAKCOHOMIUHO
HEOJHOPIHMHA XapaKTep i BAXKKO MiAAI0TLCS IHTEpNpeTaLii.

3. €auni BIAHOCHHU, SKi BUSIBIISIOTH NPOLIELYPH IICHXOCEMAHTHKH, — L€ «JIATIEKO — OITH36KO»
34 JIeSIKO1O WKaIo10. [ npoekrysanns it nodynosn 6a3 3nanb BUSBICHHS BiJIHOLICHD € HA
MOPS/IOK CKIIA/IHILIMM 3aBJIaHHAM, HiK BUABJICHHS TOHsTL. TOMY CEMaHTHUHI POCTOPH,
OTPUMAHI B Pe3yJIsTaTi I'pajlyloBaHHs it KiacTepusaitii, Tpeba nijiasaru 1o4ansmomy or-
PALIOBAHHIO HA NPEAMET BU3HAYEHIIS BiJHOIIEHD, 0COOANBO DYHKILIOHAJILHUX | Kay3a/ib-
HHMX.

He Bapro ouikyBaTy, Wo i npoTupiuus MoKy Th OyTH BHpillleHi IBUKO i GeszbonicHo, y
CHILY TOTO, 11J0 MaTEMAaTUYHWH anapar, NoKj1aAcHUH B OCHOBY BCIX MAKCTIB NPUKIAIHUX 11PO-
I'paM 31 NICHXOCEMAHTHKH, Ma€ TIeBHI MCKI 3acTocyBants. OHaK OJHAM 3 MOMITHBHX LUIAXIB
30s1KeHNSL O€3 OPYIEHHS YHCTOTH NPOIEAYPH GA4UTHCS PO3LIMPEHHS TPOCTOPY KOHKPET-
HUX 00 €KTIB-CTUMYIIIB TIPEIMETHOT OBJIACTI 33 PaXyHOK J0/iaBaHHs JICHKUX alCTPaKTHNUX
00’ekrin 3i cyity MeTadop, sIKi 3MyCsTh BUITPOGYBAHOTO eKCHepTa BUHTH 32 paMKH 00’ eKTHB-
HOCTI Y CBIT CY0 €KTUBHUX YSBIICHD, AKi Haiuacriwe OLILIIOIO MIpOIO BIUIMBAIOTH HA HOrO
MIPKYBaHHs H MOJe/tb NPUHHATTS pillleHb, HDK TPAIMUINI NPaBUIILHI HOIIs1 (4.

Hbiue onmcano mijixij, o 103B0AE BUBECTH €KCIIEPTA 3a MEXI TpasMNIHHOT yCTaAHOBKH
I THM CAMHM BUSIBUTH Cy0’€KTHBHI, 4aCTO NPUXOBYBaHi ab0 NPUXOBAHI CTPYKTYpH HOIO npo-
(eciitnoro nocsijy.

Bumbinicts pesysinraris, OTPUMAHKX Y KOPHITUBHIN MCHXOIIONIT, NiATBEPIHKYIOTD, 11O B JIO-
JMHM (Y TOMY 4MCIH 1 B ekcliepTa) GopMasibHi 3HaHHS 11PO CBIT (30KpeMa, PO Ty HpeIMETHY
0bs1acTh, JIe BiH € eKCIEPTOM) i Horo 0coBHCTHI NOBEAIHKOBHIA JJOCBIL HE MOXYTh iCHYBaTH
I30JIOBAHO, BOHM YTBOPATH wiijticHy, cTaGiiibHy cTpykTypy. ¥ 3axisHiil niteparypi 3a wieio
CTPYKTYPOIO 3aKpinuiacs Hazsa «Mozeb (a0o kapThHa) cBity». [IpMHUMIIOBOIO BIACTHRICTIO
MO CBITY € e, o i1 CTPYKTYpa He JlaHa JFOAHHI — TT HOCIIO -- B IHTpOCTIEK LT, BOHA [pauoe
Ha ICTOTHO JIATEHTHOMY, HEYCBIIOMIIIOBAHOMY PiBHi, HaluacTilte B3araji HiYUM He Bix3Hade-
HOMY (y CUMBOJIUHIN GopMi) Ha MoBepXHI BepOAIBLHOT CBIJIOMOCT.

Busuenns Mosie)li CBITY JHOAMHY € 3aBIAHHAM KOIHITUBHOT HCHXOJOTT, IICHXOCEMAHTHKH
A inmx cnopianennx auctmruiin. Lo sk crocyerbes excriepra sk 06°ekTa cnoocTepeskeHs
[HOKEHEPIT 3HANL, TO TYT O/Ha i3 11POBIEM, y PIlIEHHI SKMX MOXKE JOMOMOITH MCHXOCEMAaH-
THKA, OB s3ata 3 HeOOXIAHICTIO (I HEMUHYYICTIO) BLUIICHS JOCBLLY excrepra il Horo
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IHTenekTyanbHi cuctemu

00’ eKTUBHUX 3HaHb Yy Tipoueci Gopmatizaiil Ta CTpYKTYpyBaHHS OCTaHHIX Ul €KCIEPTHUX

cHCTEM.

CTporo Kaxyuu, HEMOYKITMBO BKA3aTH TY IPaHb, 3a SIKOIO 3HaHHs (1K1 MoxkHa (opmanizysaru

i BUOOYBATH) 1TEPEXOATh Y JIOCBIA (TOOTO B TE, IO 3aJIMIIAETLCS YHIKAILHOK, HEBIAYYKY-

BAHOIO BJIACHICTIO eKcriepTa). binbll KOPEKTHO, OUEBHIIHO, FTOBOPUTH NP0 JEAKHI KOHTUHYYM,

JETAJILHICTD MPajalil sKOro MOKe 3aJIe)KaTh Bil KOHKPETHOIO 3aB/IaHHS.

Hanpukiaj, MOKHA BAAUTHTH TaKi TPU PIBHL:

1) svanys, npusHaveni 1s Bukiany abo gokasy (apryMenTatiii), Haripukiaaa, Ha MDKIMCLUI-
JIHapHOMY piBHI 200 JUisl Oy PHOT JieKn il (BepOanbHi);

2) 3HaHHA, AKi 3aCTOCOBYIOTHCS B peaibHIl MPAKTHII, — 3HAHAS e BepOai3oBaHi, aje Bke
TakKi, o He PedUICKTYI0THCS;

3) miiacHe JOCBi, TOOTO 3HAHHS, L0 JIEKATh HA HARO LU IMUOOKOMY, HEYCBIIOMIIIOBAHOMY
piBHI, BIANOBIAATLHI 32 T1 pilIEHHS SKenepTa, ki 30BHI (Y TOMY UnCili H U1 HBOTO CaMoro)
BUIISIAKOTH IK MUTTEBE OCHHS a0 «iHcalT», iNTYITUBHUH TBOPYMH aKT (IHTYITHBHI).
IKnacuuna MeToMKa NMEUXOCEMAHTHUHOTO eKCNEPUMEHTY TAKOXK HC JIO3BOJISE BHILINTH 3

floro pesynbraris iHTyTrHBHWE piBens. Lle Buamo 13 camol Tectorol npoueaypu. Yu npocars

BUINPOOYBaHy 0CO0Y OUIHWTH [TOAIOHICTL-PO3XOKEHHS CTUMYNIB NMPAMO abo XK NPONOHYIOTL

OLIHUTH TXHIO BLINOBIAHICTD AEAKHM «KOHCTPYKTaM» — Y Oyilb-sSKOMY pasl BUNpOOyBaHui

BUILHO a0 MUMOBOJT HACTPOKOETLES HA HEOOXI/IHICTH I0KA30BOCTI CBOCT BIAMOBIJLI B TEpMiHax

00’ €KTUBHHX BIIACTHBOCTEH CTUMYIIIB.
binbiicTs METOAIB BWIOOYBAaHHS 3HAHL OPIEHTOBAHI Ha BepxHi — BepOanbHi ado Bep-

GasizoraHi — piBHi 3HaHHs. HeoOXIHNA HenpIMUI METO/, OPIEHTOBAHWI HA BUSBJICHHS 11PH-

XOBAHUX [EPEeRal NMPAKTHYHOrO JOCRIjY 400 onepatifHuX CKIaA0BUX J0CBiY. TakuM Mero-

JIOM MOXKE CIYryBary MetaopuuHuil niaxig. Meradopuinnii nijxia, ynepuie ornucanuii i3

YUCTO JHHIBICTHUHUX 103K [301], a Takmk i3 1mo3uuii ripakruunot newxodnorii [53], Oys

BUJIO3MiHeHUH Juist niorpel ixeHepil sHanb. Hanpuioias, B ekcriepumentax 3 00’ eKTMBHOTO

TIOPIBUSIMHS MOB TIPOIpAMyBaHH MK co0010 OYJIM TaKoX BUKOpUCTaii JiBa MeTaQoprUuHKX

«CBITHY» -~ CBIT TBAPUH 1 CBIT TPAHCHOPTY.

VY pamkax uporo MijXoUy BUAJIOCH SKCIICPHMEHTANBHO JIOBCCTH HACTYITHI TE3U:

¢ Meradopa npaioe sk husTp, 1O BUILBIE 33 JA01OMOTOI0 11IA00pY aIeKBaTHOIO 00'cKTy
MIOPIBHAHHS TIEBHI BJIACTUBOCTI OCHOBHOTrO 00'ekTy (TOoGTO TOIO, IPO sSKE BiacHe 1 e
MOBA); Wi BH/AUTCHI BJIACTHBOCTI MalOTh CYTO onepailifiinui xapakiep, Wo npospiscTLes Ha
pisHi noiMopizmMy METO/(IB, TOMY 1110 MeTa(Opa 32 CAMOKO CBOEIO CYTTIO BUKIIOUAEC MONC-

JIMBICTD NOPIBHAHHS 00'€KTIB 3a TX BHYTPIIIHIMH 00'€éKTUBHUMHU BJIACTUBOCTAMM;

¢ meradopa Mae Ha MeTi CKopillle He MOBIIOMUTH 110-HeOyib po neBHud ob'exr (TobTo

BIJIMOBICTH HA 3arMTaMHs «U10 11e?7»), a 3aKJIMKATH JI0 NERBHOr0 BIIHOIEHHS /10 HbOI'O, BKa-
3aTH Ha SKyCb Napajurmy, 1110 FOBOPUTH I1PO Te, K BAPTO MOBOAUTUCA CTOCOBHO 3a/1aHOI0
ob'ekry;

¢ Ccy0'eKTHBHOMY 3PYIUEHHIO Y BIJIHOLUEHHI JIO OCHOBHOro O0'eKTy (Harpukian, 0 MOBH

IIPOrpaMyBaHHst) CHPHUSE TAKONK | 3PYLISHHS Y CHIPUHHSITTI 00'€KTY NOPIBHAHHS (HATIPUKIIAA,
JIO KOHKPETHOT TBAPHHM) Y CHITY BUILEBKA3aHOT CrienMgiKU BIACTUBOCTEH, AKi QUILTPYIOTH
MeTadoporo; ToMy 00'eKT MOPIBHAHHS BUCTYIAe B MeTadopi He 32 CBOTM HPSAMUM [1pU3HA-
UCHHSM, TOOTO 1I€ HE NMPOCTO «JIEB» K NPENICTABHUK (DayHH, & BTUICHHS CHUITH, CIIPUTHOCTI
# MOTYTHOCTI;
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¢ Yy TOMY BHIa/iKy, Koju Metadopa 3icTapise He OAMHUYHI 00'€KTH, a AeAKi iXHI MHOXHHM,
y SKUX O6'€KTH 3B'A3aHI OCMHCIEHUMH BiIHOIUEHHSIMH, NPOCTIp 00'€KTIB NOPIBHAHHSA NO-

BUHEH OyTH 130MOP(GHUM NIONO MPOCTOPY OCHOBHUX 00'€KTIB 34 CHCTEMOIO 3a3HAYEHUX

BiJHOLICHb.

Ha wui Tesu cnupaerbes 3anporioHoBana Mogudikallis K1acMUHOT METOAMKH 3iCTABIECHHS
06’exTiB, 3aCTOCOBAHA, HAMPHUKIA, B ouiHHKuX peuritkax Kemni [267]. Ilin yac 3piicHeHHs
excriepuMeHTy Oyna Bukopucrana cuctema MEDIS [181]. 114 cucrema n03B0oss€ miiaHyBar,
31IHCHIOBATH €KCTIEPUMEHT | ONpaUbOBYBATH AaHi JOBINLHOIO MCHXOCEMAHTUYHOTO EKCIe-
pumenTy. Kpim KiacuuHoi napajurmu 0araToBUMipHOTo rpajytoBaHHs, cucteMa MEDIS
MiCTHTH Y cOBI JIeaKki MOKJIMBOCTI TECTY perepTyapHHUX pelllitoK. 30KpeMa BOHA J03BOJISIE
IPALIOBATH 31 CTUMYJIAMU JIBOX BU/1iB — TaK 3BAHUMH €JIEMEHTAMH H KOHCTPYKTaMH (3 EAUHUM
BHHSATKOM: KOHCTpYKTU B cucTeMi MEDIS - Ha BiMiny Bial KJIACHYHOIO TECTy periepryapHBX
pewitok — Mouonosspti). [pupoano, BUbip 6a30BOro iHCTpyMEHTAapil0 iCTOTHO BIUIMHYB Ha
ONMCYBaHy €KCIIEPUMENTAIbHY peasizauito Metoauku. Sk npeaMerHa obnacts Oy oOpaHuii
ceiT MOB nporpaMysatHs. Y nipoctip 6a30BUX MOHATE ( 1110 BUCTYIIAIM B METOAMLI sK ejle-
MeHTH) BYNI0 BKJIIOUEHO JIEKINbKA OIbII-MEHII MOMYISPHUX MOB MPOrpaMyBaHHs, 110 Haje-
KATb /10 TAKUX KIIACIB:
¢ MOBH LUTYYHOFO IHTEJIEKTY;
¢ TpajlMIiHI fIpoLe/lyPHI MOBH;
¢ TaK 3BaHl «MAKPOMOBUY, 3a3BUYal peanizoBaHi B 000NIOHKAX orepaiifiHuX CHCTEM, TeK-

CTOBMX PEJIAKTOPaX TOLIO.

Sk MeradopuuHi npoctopd 00paHi CBIT TBapHH i cBIT Tpancnopry. O0’ekTu UUX CBITIB
BHCTYTIAJIK B METOMMLL SIK MOHOTOJISIPHI KOHCTPYKTH. Ha nepiiuomy erari eKkcriepuMenTy Kox-
HWU 3 PECIIOHAEHTIB BUKOHYBAB KJlaCMuHe nonapHe cy®’ €KTUBHC I'PajlytOBaHHs €JIEMEHTIB.
Ha sarmranns «Uu € 1mo-HeOyap CrijibHe MK JJaHUMU MOBaMM NPOrpamMyBaHHsA?», PECTIOH-
JACHTOBI [1POITOHYBAJIOCS BIAMOBICTH OQHIEIO 3 HACTYIHMX AJILTEPHATHB!

TAK! 1 06’ ekTn nyxe Onu3bKi

Tak 2 Mix 00’ exTaMu € 1oCh CijibHe
277 3 Hesuzuauena sijnosiab

Hi 4 ‘00’ €KTH pi3HI

Hi! 5 OO0’ €KTH 30BCIM HecyMicHi

Jaui nporo erarny (OKpemMo IS KOKHOTO 3 PECTIOHJCHTIB) MijylaBanucs onparjioBaHHIO
MeTojamy 6araTOBUMIPHOIO rpajytoBaHHs (IUB. BUILE).

PesynnsTarom Takoro onpaiioBaHHs € AeSKUi eBKIIIAIB NPOCTIP HEBETMKOrO YUCia BUMIPIB,
y AKOMY BUXIIHI OUIHKH PO3XO/DKCHbL BIAOOpaXKeHi r¢OMETPUYHUMM BIACTAHAMM MiX TOY-
kamu. Yuwm kpalie i BiAcTani BiINOBLIAOTH BUXIAHUM PO3XO/DKEHHIM, TUM a€KBATHILLHMHU
BBKACTHCS PE3YJILTAT OlpallioBaHs B uisomy. [1pu usomy Oyksansuii 30ir BiacTaned i uu-
CIIOBUX KOMIB BIMOBiIEH, MPpUpoaHO, He € 000B’A3KOBHUM (XOua Take H MOMKJIMBE B EAKHX
MOJIEALHUX ekcriepuMenTax). BaXMBilIOw BUSBISETBLCS PAHIOBA BiANOBIAHICTL BiACTaHEH
BUXIHUM OL{iHKaM. A caMe, B iZicalibHOMY BHII&JIKY BCI BIACTAHI MK TOUYKaMH, L0 BiATOBI1a-
10Th, HaNpUKNIaL, BiAnoBiasm « TAK!D y BUXIIHMX JaHUX, MOBHHHI OyTH MeHi (Xxoua © i Ha
YACTKH BijcoTKa MaciuTady 1IKanu) Bij BCiX BlICTadel, 1110 BINOBIZAKOTE BIINOBIIM « Taky,
1T
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V peayibHOMY €KCIIEPMMEHTI ileajibHa BiAMOBIIHICTE HEMOK/IUBA B NPUHLUII, OCKIUIbKH
METOIO OTPAIFOBAHHS € CTUCKAHHS, CKOPOUSHHS PO3MIPHOCTI IaHHX, HI0 OOMEXy€e YHUCII0 KO-
OpJIMHATHUX OCel pe3ynbTytodoro npoctopy. [Ipore anroput™ rpaxyroBaHHs Hamaraerbcd,
HACKLJIbKH i€ MOMKJIMBO, MIHIMI3YBATH PAHIOBY HEBITIOBIIHICTE MO/IEIT] BUXIHUM JaHUM.

TeoMeTpUYHY MOJICIh MPajIyIOBaHH MOYKHA IHTEPTIPETYBATH [10-Pi3HOMY:
¢ [0-mepile, MOXKHA 3'SICYBATH 3MICT KOOPMHATHUX OCEH pe3ysibryiodoro npocropy. Lli oci

34 CYTTIO aHaoriani gakropaM y GakTopHoOMy aHaIi3i, L0 JI03BOJISE BUKOPUCTOBYBATY BiJl-

MOBI/IHY NapajgurMy IHTEpNpeTaLlii, JeTanbHO po3pobieHy B eKCIEPUMEHTANILHIH Ncnxo-

norii. Y bOMy BHIaJIKy MOKHA BBKATH, 10 BUSBJICH] (JaKTOPU BIAIrpaloTh posib 6a30BUX

Kareropii, abo 6a30BuX (JIATEHTHUX) KOHCTPYKTIB, 32 JAOMOMOrOIO SIKHX PECHOHJIEHT (K

IIPABUIIO, HEYCBIIOMIIEHO) YIOPSJIKOBYE CBOK KapTHHY CBITY (TodHiiue, 11 IPOEKLiIo Ha

3aJaHy NpeAMETHY 001acTh);

¢ 10-/lpyre, MOXKHA MPOAHATIZYBATH KOMMAKTHI YrpynoBaHHS CTHMYIIB y LUbOMY I[po-
CTOPI, OTOTOKHUBLIM TX 3 JISIKUMH ICTOTHUMHM (X04a H CXOBAHMUMH Bij| IHTpOCHEeKLLT) Tak-
COHOMIYHHMH OJIMHHLIAMH, PEaTbHO NPUCYTHIMU B MOJEI CBITY excriepra. ICTOTHO, 110
poOuTLCS ¢Tipoda IHTEPNpPeTYBaTH KIACTepH, OTPUMAHI NO MOJES IPajyloBaHHs, a HEe 110
BUXIJTHUX YMCIIOBUX KOJIAX po3xojukeHs. [le Bunaueac iz npunyients, wo indopmariis, He
BI/(rBOpEHA I'OJIOBHUMHU (HaHOLIbUI HABAHTAKCHUMHM) (hakTopamy, € «U1yMOM», L0 CYHpo-
BOJDKYE KOXKEH (@ 0COOIMBO NCUXOIOTTUHUN ) CKCTICPHMEHT.

OcHOBHA CKCNIepUMEHTANLHA MPOLICYPA — TNOTAPHE IMOPIBHSIHNS JestkuX 00’ ¢KTiB 1 BHpa-
JKEHHS! CTYTICHs TXHbOT MOAIGHOCT (BIAMIHHOCTI) Ha YuCnoBIi oci abo BUIICHHS 11ap OIU3b-
KuX 007¢KTIB 13 110J1aHOT TpiajM ~ caMa 110 cofi HAKIIA/Iae BEINKY KiJIBKICTE 0OMEeXeHb Ha
CTPYKTYPY, SIKY BUSIBJISIIOTH, a CaMme:

1) uepes Bubip crumynsHoro marepiaily (BuOip o0’e€KTIB 3a/MIIA€TLCS 32 THKEHEPOM 3l
3HaHb);

2) 4epes He/IOCKOHATICTD IKaTH BUMIPIR;

3) y 3B’a3Ky 3 PAAOM TPUMYILCHL MATEMATHYHOIO anapary; aji¢ rojJoBHE, 1O OTPUMaHa
CTPYKTYpa 3HaHbL Haiuacrilne Mae akageMiuHWil xapakrtep, T00T0 BiiOuBae 00’ €KTUBHO
HASIBHI, AJ1€ JICIKO 3°ICOBHI 3aKOHOMIPHOCTI, 1110 HiOH Jie)kaTh Ha MOBEPXHi.

[le ros’si3aHo i3 NCHXOJOrIYHOK YCTAHOBKOK CAMOI0 €KCIICPUMEHTY, MiJl 4Yac SIKOIo
excriepra HiOW epeBipsioTh, €K3aMEHYIOTh 1 BiH, TIPMPOJHO, MparHe AaBaTH IPaBUJIbHI
BIJNOBI.

[lono peansHoro npouecy BuI00yBaHHs 3HaHb U 00CTaBUHA CTAa€ NPUHLMIIOBOIO, TOMY
1O JI03BOJISIE HACTIPABIII BIJOKPEMHWTH Ti 3HAHHS, 3aB/ISKH SKMM eKCIepT € TakuMm (piseHs B),
B/l 3arajibHO3HAUYIMX, OaHanbHUX (JUIsl eKCHepTiB y 3ajaHii upeaMerHid obnacri) 3HaHb
(piBeHb A), AKI MOXKITMBO i HE BapTi Toro, wob 3apajii HUX CTBOPIOBATH BJIACHE HTEJIEKTY-
allbHy CHCTEMY.

OnHak ovikyeTses, o 8 0ararbox (SKio He B OULUIOCTI) BUNAJKIB BUSB/ICHI JIATEHTHI
CTPYKTYPH MOXYTh ITOBHICTIO TIEPEBEPHYTH YSIBICHHS IHXEHepa 31 3HaHb PO NpeaMeTHY 00-
NACTh i 1O3BONTH HOMY CYTTEBO norubuTh 6asy 3HaHb. Bee/eHH cBiTy MeTadop - 1ie aeska
rpa, a rpa po3Kpinadye CBIAOMICTb €KCIepTa i, K BCi I'POBI METOJMKM BH/(00YBaHHS 3HaHb
(MB. mOMepeHi PO3ZIN), € FapHUM KaTasi3aropoM TPyAOMICTKHX cepiil IHTepB’10 3 eKcriep-
TOM, 0€3 IKUX CLOTOAHI HEMOXKIIHBE PO3POOICHHS NMPOMUCIIOBUX IHTENEKTYaIbHUX CUCTEM.
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7.2. MeTtoa penepTyapHuUX pewiToK

7.2.1. OCHOBHI NOHATTH

Cepen MeTOMIB KOTHITHBHOT MCHXONOrii —~ HayKu, 10 BUBYAE Te, sK TIOAMHA Tli3HAE i
crpuiMae CBIT, IHWIMX JoneH i camoro cebe, sk GOPMYeTHCS LiTICHA CMCTeMa YSBIEHb i
BIJ(HOIEHb KOHKPETHOT JIIOIMHK, 0COBIINBE Micle 3aliMac Takui MeTos 0COBUCTICHOT HCH-
XOMIArHOCTHKM, SIK METOJ| pefepTyapHUX petuitok («repertory gridy).

Ynepiue meton OyB chopmysiboBaHHH aBTOPOM TEOPIiT 0COGUCTICHUX KOHCTPYKTiB JlKopa-
xem Kesuni B 1955 p. Unm mmpiimit Habip 0coBHCTICHUX KOHCTPYKTIB y cy6’ekTa, TUM Bisibii
bararoBumipHum, JiMdepeniiiosanum € 06pa3 CBity, JIOAMHK, IHUIMX SBUII | NpejMeTiB,
TOOTO TUM BHLIA HOIO KOTHITHBHA CKJIAJIHICTD.

Penepryapui pewitkv sBiisiore coG0I0 MaTPHLIO, IO 3AHOBHIOETHCS a60 caMMM pec-
MOHACHTOM, 400 €KCIEPUMEHTATOPOM Y MpoLeci obcTexeHHs Yu Gecigu. CTOBMLIO MaTpHIL
BIoBI1ac niesha rpyna o6’ ekris, abo, inakiie, eiemeHTiB. Sk 06’ cKTM MOXKYTb BUCTYNATH
JUHO/M, NPEAMETH, TIOHATTS, BIJHOCHHU, 3BYKH, KOJILOPH ~ YC€, 110 LIKaBHTh MCUXOAiarHO-
cruKa. Psijikn marpuu sBistorh cob010 KOHCTPYKTH — BINOISPHI 03HAKH, IapaMeTpH, LKamu,
AJILTCPHATUBHI TIPOTUIIEKHI BIIHOCUHK abo crocobu noowkenus. Konerpykrn a6o 3ama-
HOThCS JIOCITIIHUKOM, a00 BUSIBJISIOTHCS Y BUIIPOGOBYBAHOT 0COOM 3a I0MOMOIOIO CrELiabHIX
IPUHOMIB 1 I1POLELY P BUABIICHHS. YBOASUM IOHSITTS KOHCTPYKTa, Kenni noeanyc aBi GyHKUii:
dynkniio ysaransnenns (yeraHosienns nogibHocti) i dynkuito nporucrapneHns. Bid npo-
[IOHY€ KUTbKa BU3HAYCHB HOHATTS. «KOHCTPYKT». OJIHE 3 HUX: KOHCTPYKT — Lie Jesika 03HaKa
abo BJIACTUBICTB, 3a SIKOIO JBA a60 Kibka 06 €KTiB NOAIGHI Mixk c0oB010 i, OTKe, BIAMIHHI Bijg
TPETLOFO 00’ €KTa 200 ACKINIBKOX IHWHX 00 €KTiB.

Haripuknan, BuuiieHns i3 TPLOX NMPEAMETIB «MBaH, KPIic/io, CTiACUbY ABOX «IUBAH |
KPICJIO» BUSIBIISAE KOHCTPYKT «M’sikicTh MeOnin». Kesuti y cBoix poborax mijkpeciioe 6ino-
JSPHICTL KOHCTPYKTIB. Bin BBaXae, 110, 3aTBEPIKYIOUH NIO-HEDY b, MU 3aBi/IM OJIHOYACHO
ok 3anepetyemo. Came BinoNApHICTb KOHCTPYKTIB YMOKIMBIIOE 1100Y/10BY penepTyapHux
pewnirox. Harpukiian, «iisHid-nisgens» — e pC(bepcfiTl»m BICh: €JIEMEHTH, SiKi B OJJHOMY KOH-
TEKCTI € KHTBHIMUION, B IHLIOMY CTAIOTh ITiBHEMY.

Moncmsocti koncrpykra obMexeHi. Bonu MoxyTh GyTH 3acTOCOBAHI TillbKH 10 jes-
kux o0 ekrip. Lle 3Hailtino coe BiAGUTTS B TMOHATTI JanasoHy TMPUIATHOCTI KOHCTPYKTA. ,
Anrniiicski neuxonoru ®pancenna i bannicrep [177] BBakators npaBuio lianasony npuar-
HOCTI XapaKTepHOIO PUCOIO TEXHIKM periepTyapHux peuiitok. [lin aianaszosom npuparHocti
MOXKHA POBYMITH 00J1aCTh YSBJICHb UOAUHM TIPO CBIT, MOHSTIA AKOT MOMKHA TIOPIBHSITH 3 KOH-
KPETHOIO ped)epeHTHOIO BICCIO BIAOKPEMIIIOBaHOTO KoueTpykra. Ilcnxomoriuno ocmuciienuii
PE3YJIbTAT BUA/C TUILKH B TOMY BHIAJIKY, AKIIO €IEMEHTH, BAKOPUCTOBYBaHI B perepTyapHUX
peutitkax, Oy/tyTh NOTPATUIATH B «1iala30H NPUAATHOCTI» KOHCTPYKTIB PECTIOH/IEHTA.

KoueTpykru — He i301b0BaHi yrBopeHHs. Bonu B3aeMO/IIOTL OJIMH 3 OJHUM, IIPHUOMY Xa-
pakrep uict B3aeMOiT He BUITAJKOBHINA, 8 MAE WINCHUIA CHCTEMHUIA Xapakrep.

Y npoueci 3anoBHeHHs penepTyapHyx peliTok BUnpoboByBaHa 0coba NOBHHHA OLIHWTH
KOMKHUA 00’ €KT 32 KOXKHUM KOHCTPYKTOM a00 iHILMM YMHOM MOCTABUTH Y BiAMOBIAHICTD clie-
MEHTH KOHCTPYKTaM.

Bushauenns penepryapy osnauae, mo eiemMeHTH BUGHPAIOTHCS 32 NEBHUMM NPABMAAMM
TaK, WoO BOHW BIANOBIIANM SKIFch OHIH obaacTi i Bei pazoM OyJH OCMHCIIEHO 110B°93aH]
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(KOHTEKCTOM) aHaJIOriuHO 10 penepryapy poseit y m’eci. IlepenbavaeTbes, 1110, 3MIHIOIOUH pe-
nepryap eleMeHTIB, MOKHa «HabyI0BYBATH» METO/MKH VISl BUSABJICHHS KOHCTPYKTIB PI3HHX
PIBHIB CIIJILHOCTI i CTOCOBHO PI3HUX CHCTEM.

[Ipu nepeksiafi 3 aHIIHCLKOT MOBH TEPMIH «MATPULIS» HE BUKOPUCTOBYETLCS, OCKIIbKH
penepryapHi petriTky He 3aBK/1i € MAaTPULICIO B TOYHOMY 3HAUCHHI LIbOTO TepMiHy: B Hil Ha
rnepeTrHi pAAKIB 1 CTOBILIB HE 0GOB’I3KOBO PO3TALIOBAHI YHUCIIA, HE 3ABXKAM AOTPHMYETHCS
NPSAMOKYTHHIA (POPMAT, PSJIKH MOKYTh OyTH Pi3HOT JOBKHHH.

Jpyruit 3MIicT LBOrO BU3HAUSHHS MOJISIraE B TOMY, L0 B TEXHILll pernepTyapHUX pemiTok
4aCTO €NEMEHTH 3a/[AI0THCS Y BUTIISI/I y3aralbHEHHX IHCTPY KL, periepTyapy ponei, Ha micue
AKMX KOXKHA KOHKPETHA JIFOMHA TIOYMKH [iICTaB/IsAE CBOIX 3HAHOMUX J0zie# ab0 KOHKPETHI
NpeIMEeTH, SKLIO K eNEMEHTH 3a/laHi Ha3BU NMPeIMETIB.

Sk BWJIHO, penepTyapHi peuriTkM Kpaile BBaXKaTH cnelndiyHuM pi3HOBUIOM CTPYKTYpO-
BAHOI'O iHTEPB’10. 3a3BUYal MM JOCIIDKYEMO CHCTEMY KOHCTPYKTIB IHLUOT JIOAHUHU B XOAi
pO3MOBH 3 Hero. Y npoueci 6eci it MU NOCTYIOBO MIOYHHAEMO PO3YMITH, SIK BOHA OaYNTh CBIT,
IO i3 YUM TOB’A3aHe, IO /15t YOTO BAXKIIMBO, A 1O Hi, SIK BOHA OLIHIOE IHIUUX JItojIeH, noail
i curyauil.

Pewitkn dopmanisytors el npouec i Aa0Th MaTeMardiyHe oOTPYHTYBAHHSI 3B’ 3KIB MK
KOHCTPYKTaMH NEBHOT JIFOAMHH, JJO3BONSIOTE J(€TallbHILIEe BUBUUTU OKpPEMI IT{/ICHCTEMH KOH-
CTPYKTIB, MOMITUTH IHAUBITyabHe, CrICUUpIUHE ¥ CTPYKTYPI I 3MICTI CBITONISLLY JIIOAHHH.

BasksiviBe MOIOKEHHS TEXHIKU perepTyapHuX peLiToK: OpieHTALlis Ha BUSBISHHS BIJAaCHUX
KOHCTPYKTIB BUIIPOOOBYBAHOIO, 4 HE HAB’ SI3YBAHHS 1X HOMY 330BHI.

[HyukicTh | €DEKTHBHICTH perepTyapHUX peiliTokK, AKICTh | KIIbKICTh OfepKyBaHOT iH(Op-
matiii poOIATH X MPUAATHUMU /Il BUPILICHHS LLIMPOKOro Kosia 3aBiaHb. MeTroauku unoro
THITY BAKOPHCTOBYIOTHCS B PI3HHUX ramy3sX IPAKTHYHOT AiSTbHOCTI: Y nearoriuli i couioorii,
y MeMIMHI, periiami it auzaiiti. Metoa penepryapHUX pelliToK BUSIBUBCS 11€abHO IIPHCTO-
COBaHMM st peaitizaiii y BUDIISII JIaOroBUX [pOrpaM Ha KOMI'KOTEpI, 110 TAKOXK CIPUIIO
HOTO IUPOKOMY PO3MOBCIOMKEHHIO. JlocTOTHCTBA M MepeBard UbOro METO/y MOBHICTIO PO3-
KPUBAIOTLCS TOMI, KOJIM € MOXKIIUBICTb, 3MIHCHUBLIN JOCTHIDKEHHS, LIBUAKO ONpALOBaTH pe-
3yNbBTATH W NPOAHaI3yBaTH 1X /U TOro, 00 YKe MPpU HACTYIHIN 3yCTpiyi 3 BUNPOOYBaHUM
MoXKHa OySI0 YTOUHWUTH M NIepeBipUTH BUHHKIII TIPUITYLLEHHS, CKIIACTH H YTOUHUTH penepry-
apHi peuriTKH IHLIOrO THITY, a AKIIO He HeoOXiHO, 1 JIONMOBHHUTH KOJIMLIHIO, 3MIHUBILY penep-
Tyap eneMeHTiB ado BUGIPKY KOHCTPYKTIB.

7.2.2. MeToau BuABIeHHA KOHCTPYKTiB. MeToa MiHiMmanbHOro
KOHTEKCTY

MeToa MIHIMAJTLHOrO KOHTEKCTY ab0 METO/ Tpiaj, HaluacTille BUKOPUCTOBY€ETbCS A1t BH-
ABJIEHHA KOHCTPYKTiB. EnemenTn noaaiorsbes rpynamu no Tpu. Lle MiHiMalibHe dMCIo, WO
JIO3BOJISIE BU3HAYUTH [OIOHICTE | PO3XOMKEHHS.

BuripoGosyBaHiii 0cobi HAZAIOTECS TPH EIEMEHTH 3 YCbOIO CITUCKY H IIPOIOHYETHCS HA-
3BaTH AKy-HeOy/b BKIIUBY SIKICTb, 3@ SIKOKO J1Ba 3 HUX MOAIOHI MK cOOOIO H, OTKe, BIAMIHHI
Bijg TpeTboro. ITicis Toro sk eKcrnepuMeHTarop 3arnuile BiroBib, PECIIOHAEHTA NPOCATS Ha-
3BaTH, y YOMY KOHKPETHO MONATAc BiAMIHHICTB TPETHOTO ENEMEHTA Bijl ABOX IHIIMX (AKILO
BUNIPOGOBYBAHUH HE BKa3aB, sIKi came /iBa ejieMeHTH OyJii OUliHeHi K momiOHi Mk coboto,
TO HOTO MpocaTh 3pobutH 1ie). Binnosine Ha e 3amuTaHHs | ABis€ cOO0K MPOTHICKHUH 10-
JHOC KOHCTPYKTa. BHIIpoOOBYBaHOMY HAAETHCS CTUTBKM TPia/l eIEMEHTIB, CKiJIbKH BBAXAE 3a
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notpiéHe excriepumentarop. Crienudianux nmpaswi He icHye. Bee sanexurs uwe Bijl BESU-
4yuHU BUOIpKH, TOOTO Bil KUIBKOCT] KOHCTPYKTIB, IO MiJUISATa0Th JIOCJIIPKCHHIO.

TIpuxaan

€ crncok i3 Hase (pykTie. BepeTbes Tpiaga «iOiyKo-rpymia-anebcuny». Pecrionaent
BUALIAE BA NOAIOHKHX 00 €KTH -~ «AOIyKO ¥ rpyinay; AKICTb, 1O BH3HAYAE MOAIOHICTS,

«BifCyTHICTH aneprifinol peakuil B pecrioHleHTa», BiAMIHHICTE TPETHOrO ob0’exra
«anepriunicTb». Tax BUSBIEHO OCOOMCTICHUAN KOHCTPYKT «anepriquicTs/ 1 BIACY THICTBY.

IHWi MeToAM BUABIIEHHSI KOHCTPYKTIB

®pancena i Banticrep ONUCYIOTh METO/M, SIKi TAKOK BUKOPHCTOBYIOTH Tpiajiu:
¢ [10CJH/IOBHUM METOJ;

MeTos| camoigenTrdikaii;

METO/ POSILOBOT Nepcoridikauii.

V BOX OCTAHHIX METOHAX Y TPialy BKIIOYAETHCS €NEeMEHT «si camy. Kesuti 3arporionysas
BUKOPHUCTOBYBATH TPiajiit JUIsl BUSBJICHHS KOHCTPYKTIB, OCKUILKH LIEH METOJ BiOMBaB HOro
TeOPETHUHI YSBIEHHS PO Te, K KOHCTPYKTH BIIEpIIe BHHHKAIOTh. OjtHaK y 3B’ 43Ky 3 THM, 110
y BUIIPOBOBYBAHOTO BUABSSIOTLCS Bk C(HOPMOBAHI KOHCTPYKTH, He 000B’SI3KOBO BUKOPUCTO-
ByBATH HEOAMIHHO TpH elemenTy. Tpiajia He € eIMHNM CrocoOOM BHSABICHHS TIPOTHICKHOTO
noJnoca.

JU1 BUSIBIICHHS KOHCTPYKTIB MOKHA BHKOPHCTOBYBATH /IBA €JICMCHTH (BHSIBJCHHS KOHCT-
PYKTIB 3a 1OMNOMOTOIO 110/l €J1EMEHTIB) a00 OiitbL, HK TPH, SIK 11e pOOUTLCS B METO/1i TOBHOTO
KOHTCKCTY. 1acTo BUKOPUCTOBYBAHUI METOJL -~ TEXHIKA CXO0BOI'O CITyCKaHHA Xinkna:
¢ KOHCTPYKTH BH100YBAIOTH CTAHIAPTHUM METOLOM;
¢ i3 NPHBOLY OKPEMOrO KOHCTPYKTAa 3aa€Thed 3alMrauus «Jlo sxoro mojoca 1eoro

KOHCTpYKTa BU O XOTiNH Oy Ty BLAHCCEHI?Y;

o vorim: «Yomy Bn simraere nepesary upomy nojocy?», «1lo nporucroir HBOMY 7».

TakiM YHHOM YTBOPIOETHCS HOBHII KOHCTPYKT, Oijiblile y3araibHEeHHR, HDK BAXLIHUA.
[Tpoliec NOBTOPIOETHCS, | BUAINAETLCS i€papxis KOHCTPYKTiB.

7.2.3. AHani3 penepryapHUX pewiTok

AHaJti3 penepryapHuX peLiitok JI03BONAE BUSHAYUTH CHILY # CIIPAMOBAHICTD 3B’ A3KIB MK
KOHCTPYKTaMH PECIIOH/IEHTa, BUSIBUTH HAAGIIbLI BaXUIMBI H 3Hauumi napamerpu (IIUOUHHI
KOHCTPYKTH), L0 JIEXKAaTh B OCHOBI KOHKPETHHX OLIHOK i BIJHOLIEHb, nobyyBarTy LijicHy
HiJICHCTEMY KOHCTPYKTIB, 1O 103BOJISE ONUCYBATH # MPOPOKYBATH OUIHKH # BITHOLICHHS JTHO-
JIUHH.

AHani3 ogMHMYHUX penepTyapHUX pewiTok

Mo)KHA BUKOPUCTOBYBATH (hOPMY K1aCTEPHOTO aHAli3y [UIs rpyI1yBaHHs KOHCTPYKTIB. Liei
AJITOPUTM CTPYKTYPY€E KOHCTPYKTH B JIIHIRHUI MOPSJOK TaK, 110 KOHCTPYKTH, siki nepedy-
BAIOTH OJIM3LKO B MIPOCTOPI, TAKOXK BHSIBISIOTHLCS O/IM3bKMMU B 1Opa/Ky. Lleft anroputy mae
NMepeBar Mij uac AeMOHCTPALLT, TOMY WO [OlaHHs POCTO PeopraHisye PEIIiTKH, MOKa3YyOuU
CYCI/ICTBO KOHCTPYKTIB i enemeHTiB. Oike, GopmytoTbes B MaTPHLL - O/IHA JUTS EJIEMEHTIB,
iftna Ui KoHCTpYKTiB. KilacTepy BU3HAUAIOTBCA BUOOPOM HANGLIBIINX 3HAYEHB Y LMX MaT-
pULSIX — TOOTO HAMBLIBII 3B’ A3aHUX CKIIAIOBUX MATPHL — JIOTH, NOKK BCI €JEMEHTH H KOH-
cTpykTH He GyayTh BKIIOUEH] B kiactephe aepeso. [lporpama poGuts iepapxiuHy Kracrepu-
3a1it0 CUCTEMH KOHCTPYKTIB ekcriepra i BinoOpaxkae BHA00YTI 3HAHHS.
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Kpim T0ro, a1s KOKHOrO KOHCTPYKTA € UMCeNbHi 3HAYSHHS B PElLIiTKAX AK BEKTOp BEJIH-
HHMH, TIOB’A3aHIX 3 PO3TAIIYBAHHAM ENIEMEHTIB LIONO MOMOCIB LHOr0 KOHCTPYKTA. I3 116010
NONIAAY KOKHUH KOHCTPYKT MOxe GyTH 306paskeHHit sik Touka B GaratoMipHoMy mpocTopi,
a Foro IJIoUMHA BU3HAYAETHCA KUTBKICTIO MOB SI3aHMX 3 HUM €TEMEHTIB. IpuponHoto Mipoto
BIHOLIEHHS MIDK KOHCTPYKTaMM € BiJCTaHHIO MDK HHMHU B UbOMY OaraTOBHMipHOMY Mpo-
cropi. JlBa KOHCTPYKTH 3 HYJIbOBOIO BIICTAHHIO Mi)K HUMH — Lie KOHCTPYKTH, CTOCOBHO SKHX
CJICMEHTH CTPYKTYPYIOTHCH OIHAKOBO. OTiKe, MOMHA BBAXKATH, O BOHU BUKOPHUCTOBYIOTHCS
OJHAKOBO. Y JESIKOMY CEHCi — [1e €KBiBasICHTH] KOHCTPYKTH.

i1 HeeKBIBAICHTHUX KOHCTPYKTIB MOXKHA aHANi3yBaTH TXHi IPOCTOPOBI BiAHOMIEHHS, BU-
3HAYAOUH PsiL OCEH AK MPOEKUII0 KOXKHOrO KOHCTPYKTA Ha Bich, HAWGIbII BiJ{HaJIEHY BiJ HUX,
MPOCKLIIO HA IPYTY BiCh, 110B’A3aHY 3 BIACTAHAMM, 11O 3a/MLIMIHCA, | T. 1. Lle MeTox aHasisy
FOJIOBHHX KOMIIOHEHT MPOCTOPY KOHCTPYKTIB. Bin noB’s3anuil 3 hakTopHUM aHaiZoM cemat-
THIHOTO NPOCTOPY, BUKOPHUCTAHOIO Y BUBYEHHI CEMaHTUMHOTO JudepeHuiana. Mertos anaisy
TOJIOBHUX KOMIOHEHT JI03BOJIAE TIOJ1ATH €IeMEHTH H KOHCTPYKTH TaK, 11O MK HUMH MOXKYTh
OyTH BusBIIEHI B3a€MO3B™13KK. MoskHa 110Gy BaTH JIOTIYHHM aHAi3 penepTyapHUX peLiTokK,
BUKOPUCTOBYIOYH KOHCTPYKTH SIK NMPEJIUKATH LIOKO EMEMEHTIB.

AHani3 AeKkinbLKoX penepTyapHuX peliTok

JlocuTs HacTo BUHUKAE CHTYaL|is, KOM OTPIGHO 3PIBHSTH KibKa pernepTyapHux peliTox.
AHai3 cepii penepTyapHUX peLiiToK, 3aMOBHIOBAHHX TIEI0 CaMOKO TIOAHHOI B pi3HI MOMEHTH
Hacy, JO3BOJIAE CTEXHTH 33 JIMHAMIKOK KOHCTPYKTIB i OLlIHOK, 6y1yBartu Tpaektopii 3Minu
CTaHy JIIOHHU B CHCTEMI HOFO BJIaCHUX CY0 €KTMBHHUX LKA

IIpoananisyemo Kinbka penepTyapHiX peLuiToK, 3anoBHIOBAHNX PI3HUMH JIHOIbMH.

AHaJli3 1ap CUCTEMHUX KOHCTPYKTIB BUKOPHCTOBYEThCS JUTsl BUMIDIOBAHHS 3rOfH if nopo-
3YMIHHS MDK JitoabMu. JUIs LsOro ABa eKCTIepTH, 110 MAKOTh Pi3Hi TOYKNM 30Dy, CTBOPIOKOTH |
3aMOBHIOIOTh PELIITKH 3i CITibHOT 0GsacTi 3Hanb. [IpH UbOMY KOXHUH HE3a1€KHO Bij| IHLIOTO
BUOWpAE eIeMEHTH, BUSBIISE KOHCTPYKTH i owiHIoe ix. [ToTimM KoxHuit poOuTb IBI MOPOXKHI
KOIIT CBOIX PENIITOK, 3a/IMLIAIOYH €/IEMEHTH i KOHCTPYKTH 6€3 3HaueHDb IXHbOT OLIHKH. O6ungi
L pELITKA 3aMOBHIOIOTHCS NapTHepamu. [1pu LIbOMY 0JiHa 3aNOBHIOETLCS TAK, K BiH CaM cOBi
L yABIIA€, 4 APYra TaK, sIK BIH ysBise cobi 3alOBHEHHs OPUIiHANILHOT PELITKH ii aBropoM.
[TopiustHHs nap pewiTok AonoMaraloTh 0CSTTH 3rORH i TOPO3YMIHHS MiK ABOMA JIOIbMH.
IcHy10Th TpU CrIOCOGH NMOPIBHAHHS ABOX PelLiTOK.

1. 34ennenns pewiTok, 1O MAIOTH CHIiIbHI eleMEHTH, | IXHS NoJaNbLIe ONpPaHIOBaHHS OHHM
3 ONUCAHMX ANTOPUTMIB TaK, HiOM BOHM CTAHOBIISTH O/IHY Ginbiy pewriTky. TaKMM YHHOM
MOJCHa OCIILIDKYBATH B3AEMOIIO ifieit uepes nepeBipky 3MilllaHHX KiacTepis KOHCTPYKTiB
3 PI3HUX PEeIiTOK. ‘

2. Iledt puiax BUMarac HasBHOCTI ABOX PELIITOK 3 OIHAKOBMMH Ha3BaMH GJIGMEHTIB |
KOHCTPYKTIB I 110Ka3y€ PO3GDLKHOCTI MK HUMM 4epe3 BUMIPIOBAHHS BIACTAHI MK THMM
CaMHMU Ha3BaMM. Pesynbrarty mokasyioTs 3rojty B PO3yMiHHI H BUSBJISIOTH PO3XOIGKEHHS
MDK IBOMA peLliTKaMH, 3aCHOBAHMMH Ha OJHAKOBUX HA3BAX | KOHCTPYKTAX.

(]

Leit cmocié TakoK BMKOPHCTOBYE JBi PEILITKM 3 OAHAKOBHMM HA3BAMU CIEMEHTIB |
KOHCTPYKTIB, 3HAXOIMTh €NIEMEHTH H KOHCTPYKTH, 1O 3MIHIOIOTHCS HAHGIbINe, i BHaalise
iX i3 peutiTok. TakuM UHHOM BH3HAYAIOTHCS GA30R] e1EMEHTH I KOHCTPYKTH, AKi MOKa3yIoTh
3roAy # 1NOpO3YMIHHS,

AHI3 TP CHCTEMHUX KOHCTPYKTIB. AHANi3yeThes cepis penepryaprux DEINTOK, OT-
PUMARNX BIL CY M THOREH, 10 BUKOPHCTORYBAIN OIHAKORT entevienti. T1opisacTaes kojHa
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r1apa M nokasyeTbes «IpyrnoBa Mepeay, o Bijobpaskae 38’ 13KH nogi0HHUX KOHCprKT'iB yce-
penuni rpynd. CTBOPIOIOTHCS PELIITKH, 1O BiAOOpaskaroTh KOHCTPYKTH, sIKI PO3yMIIOTBCA
OUILIIICTIO TPy, i e CAYKHTL NIACTABOX S JIOAAIbIIOro aHanizy. KoKHUI KOHCTPYKT,
HEBUKOPUCTAHUH Y paMKax I'pyTy, OLIHIOETHCS 3a CHIIOK 3B A3aHOCTI 3 IHIIMMHU KOHCTPYK-
TaMH.

7.2.4. ABTOMaTU3OBaHI MeTOAU

Ile#t naparpad npucBsUeHUH orsy JesSKUX HaWBIIOMILIMX METOAIB i cMcTeM BHI00Y-
BAaHH: 3HAHb HA OCHOBI METOTY perepTyapHHUX pelliTox, 4acTKoBO 3 pobit [134], [123].

Vrepiile aBroMaru30oBaHe CTBOPEHHS pernepryapHux peLliToK | BUJOOYBaHHS 3 €KCIEPTiB
KOHCTPYKTIB Gyiio peanizosaHo B cucteMi PLANET [244]. [TopansumM po3BHTKOM CUCTEMH
PLANET ¢ inrerposane cepenosuie KITTEN, uio minrpumye psin Metosis BUA0OyBaHHS
3uaHb. byza Jl. y cucremi ETS [211] BukopHcTaB MeTOA periepTyapHUX PElUITOK A7 BUSB-
JAeHHs NOHATIAHOT cucremu nipeaMersol otutacri. Hawankamu ETS € cucrema NewETS Ta
iHTerpoBaHe cepesloBUuie s BU00yBaHHs ekcriepTHrx 3Hans AQUINAS [202].

Binomo Gararo npororunis EC, jis crBopeHHst saxkux suxkopucropypaiaca ETS. Cepen
HUX:

1) nopajHuk BUOOpY 1HCTpYMeHTapito Ay po3podbuukis EC;
2) KOHCYABTAHT 3 MOB I[1POrPamMyBaHHS;

3) aHanizarop reoSIoriyHUX AaHUX;

4) nopaaHuk i3 HanaroikeHHs PopTpan-nporpam;

5) koucynvrauT i3 CKBJ] T4 iH.

[Ipore cdepa 3acrocypanus ETS oOmexkena BuioOyBaHHIM eKCNEPTHUX 3HAHB /IS HE-
CKJIa/IHUX 3aB/IaHb aHAJTI3Y, 110 HE BUMATrAIOTh /ISl CBOTO PIlUEHHS TIPOUE/LYPHHX, Kay3aTbHUX
1 crpareriuHux 3HaHb,

ETS B3aemojiie 3 ekcrieproM y JIAIOIOBOMY PEKUMI: TIPOBOAUTS 3 HUM IHTEPB 1O 1 010~
marae aHastizyraru crpoprosady b3. B apxitektypi ETS MoxyTh Oyt BHUIEH]T MiACHCTEMHU:
BU100YBAHHS €JIEMEHTIB; BUABIEHHS KOHCTPYKTIB; NOOYIOBH penepTyapHuX peliTok; nody-
Josy rpada IMIUIKATUBHUX 3B°53KiB; reHepauil mpojykuidHuX npasust; recryBanns b3; ko-
pexuii b3; renepauii b3 ans pisHux incrpyMentanbHux 3acobis creoperns EC.

Y piarvoctuusii cucremi MORE [266] Bukopucrano npuHumim, noibHi o THx, sKi je-
Karh B OCHOBI 000X ortmcanux Buiue cucreM. TyT yrepile BUKOPUCTAHO KiJibKa PI3HUX CcTpa-
Terii inrepr’ro. Texwika inreps’to, sBukopucrana 8 MORE, ciipsimorata Ha BUSIBJICHHS TaKMX
CYTHOCTEH:
¢ riNoTEe3n — NITBEPIDKEHHS IKUX MAe CBOIM PE3yJIbTaroM Jiarios;
¢ CUMIITOMY -~ CIIOCTEPESIKEHHS SIKUX HabJvkae HACTYHE NPUIHATTA rirnoTesu;
¢ YMOBM — JIesika MHOXKHHA NOJIH, 10 He € 6e3rnocepeaHb0 CUMATOMATHYHOI JJis ‘HKO'I'—

HeOy/Ib IinoTesu, ajie 1Kka MOXKe MaTH JiarHOCTHYHE 3HAYEHHST /ISl AeSTKUX THUINX [TO/11H;

¢ 3B'S3KHM — 3'€JHAHHA CYTHOCTEH;
¢ NUISXY — BUAUICHHH TUIT 3B'3KY, 11O 3'€AHYE rNoTe3u i3 CUMOTOMaMH.

BianosiiHO /10 UBOTO B CUCTEMI BMKOPHCTOBYIOTHCH Takl crparerii iHTepB’to: aude-
peHuialis rinores, Po3pizHEHHs! CUMIITOMIB, CAMIITOMHA 00YMOBIICHICTB, PO3NO/IN LULISIXY K
JesKi THIUI.
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Crparerist nudepeniianii rimores cnpsaMoBaHa Ha MOINYK CUMMTOMIB, sKi 3a0e3neuyroTh
TOYHIIE po3pi3HeHHs rinore3. HalinorykHiummu € Ti CUMITOMU, SIKi CIIOCTepiraroTbes Mif
4yac oAHIeT O, SIKY MJIAK0Th JIIArHOCTHULI.

Crpateris po3pisHEHHs: CUMITOMIB BUABIIAE crielindiuHi XapakTepUCTHKH CUMIITOMY, K,
3 OJIHOro GOKY, 1IeHTUDIKYIOTh HOro K HACHKIIOK JesKOT riroTesu, 3 iHuoro 60Ky — nOpoTHc-
TABJIAIOTH THUIUM.

Crparerist cMMOTOMHOT OOYMOBJIGHOCTI CHpAMOBAHAa Ha BHSBJICHHS HEraTUBHUX CHM-
NTOMIB, TOOTO CUMITTOMIB, BiJICYTHICTb SKHX Ma€ GiIblry AlarHOCTUYHY Bary, HbK iXHs MpuU-
CYTHICTb.

Crpareris poznoniny misxip 3abesrnieuye 3HAXO/PKCHHST CUMITOMATHUYHMX TOAIH, siKi
JICKATH HA LWIAXY JO BKE 3HANHICHOr0 cUMITTOMY. SKIIO TaKHH CHMIITOM ICHYE, TO BIH Mae
Oinbiue AlarHOCTHYHE 3HAYEHHS, HiK 3Haiinenni panie. ¥ cucremi KRITON [230] s Bu-
100yBaHHs 3HAaHL BUKOPUCTOBYIOTHCS /1BA JKEpeJia: eKCHepT i3 HOro 3HaHHAMH, OTPUMAaHMMH
Ha NPAKTHILI; KHWKKOBI 3HAHHS, JOKYMEHTH, OITHCH, IHCTPYKLIT (i 3HaHHS 100pe CTPYKTYy-
posani il ¢ikcoBaHi Tpaauuiiinumu 3acobamu). [ns BuaoOyBaHHS 3HaHb i3 HepIIOro JpKe-
pena 8 KRITON 3acrocoBano TexHiKy iHTEPB’10, IO BUKOPHUCTOBYE CTPATETIIO PerepTyapHux
peulitok — po30uBanHsi Ha 1abni. Crpareris po36uBaHHs Ha 1iabusi cripsMoBaHa Ha BUSIB-
JICHHS CMAAKOBOT CTPYKTYPH NpeIMETHOT 06TacTi. AKIEHT pOOUTLCS Ha BUSIBJIICHH] CTPYKTYDH
pONOBKX | BUIIOBUX MOHATH (cyneprurmis). [Ipy ibOMy TUIIH, BUSIBJICHI Ha 4eproBoMy KpoLi
3aCTOCYBAHHs CTPATEril, CTaloTh Ha3UCOM NJisl MOAAJIBIIOTO 11 3aCTOCYBaHHS.

VY cucTeMi 3acTOCOBAHMI NPHIIOM NepeMHUKaHHs cTpareriil: sakuwo npy podoti crparerii
perepTyapHuX peLuiToK, HaJaum TPIKH CeMaHTHYHO 3B’ 13aHUX NOHSTh, EKCIIePT He B 3MO31
Ha3BaTH O3HAKY, IO BIAPI3HSAE [BA 3 HUX BiA TPETHOro, CUCTEMA 3aITycKae cTpareriio po3ou-
BaHHs Ha 1abni |, 3a/1aK041 SKCIIePTOBI 3alUTaHHA PO TIOHATTS, OB’ 43aHi 3 NONEPeAHIMU
BIZIHOIIEHHAMM «Pijl — BU/», pOOUTL cnpody 3°SICYBATH TAKCOHOMIUHY CTPYKTYPY LIMX MOHATD
3 METOIO BHSIBJICHHS O3HaK, IO 1X PO3PI3HSIOTh.

7.3. KepyBaHHA 3HaHHAMU

7.3.1. Lo Take «kepyBaHHSA 3HAHHAMU»?

[onstrs «kepyBanus 3HanHsamu» (KM — Knowledge Management) BUHUKJIO B cepeaMHi
90-x pokiB XX CT. y BEJIMKHX KOpHopallisx, Ae npodnemu onpautosanHs iHGopmanii Habyau
0cOOIUBOT FOCTPOTH H CTaIM KpUTHYHKAMH. [Ipy LBOMY CTal0 O4YEBHIHHM, IO OCHOBHHM
BY3bKHMM MICLIEM € OTpallOBaHHS 3HAHb, HAKOITMYEHHX (haxiBUSIMH KOMIIaHIi, TOMY 1O came
3HaHHs 3a0e3MeuyIoTh MepeBaru Hajl KoHKypeHTamu. Yacto iHdopmaltil B KoMNaHigx Hakornu-
4eHO HaBiTh OiJIbLIe, HIXXK BOHM 3/1aTHI ornpaioBard. Pi3Hi koMnaHii HamaraloTbCs BUpilllyBaTH
1€ MUTaHHsA M0-PI3HOMY, aJIe NPH UbOMY KOXKHA KOMITaHisi rparte 30U1bluuTH e(heKTHBHICTD
ompaitoBaHHs 3HaHb [281].

Pecypcu 3HaHb PO3PI3HIIOTBECS 3aNEKHO Bif rany3eit iHOycTpil i pojatkis, aje, sk npa-
BWJIO, BKJIIOYAXOTh KCPIBHULTBA, JIUCTH, HOBMHH, iH(GOPMALIO NMpO 3aMOBHHKIB, BiJOMOCTI
NPO KOHKYPEHTIB i J1aHi, 110 HArPOMA/IHJINCS B rpoleci po3pobnenHs. s 3actocysanns KM-
CHCTEM BUKOPHCTOBYIOTLCS PI3HOMAHITHI TEXHOJIOTII:
¢ cJIeKTPOHHA TIOLLTA;

¢ 0asu i cxosuia nanux (Data Wharehouse);
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cHCTEMH IPYTOBOT MIATPUMKH;
Opoysepu i CUCTEMH TIOULYKY;

KOpIIOpaTUBHI Mepeski i InrepHer;

* & & o

eKCIIePTHI CHCTEMH i 6a3yt 3HaHb] IHTENEKTYallbHI CHCTEMH.

Tpauuiitvo npoekrysaibuku KM-cuctem opieHTYBalucs e Ha oKpeMi rpynu cro-
JKMBAUIB — FOJIOBHUM uMHOM MeHepkepis. Cyuachini KM-cucremu cripoekToBaHi Bie 3 pos3-
paxyHKy Ha [Ty Opratizanio.

CXOBMIA JAHKX, SKi [PALIOKOTH 38 MPUHLMIIOM LEHTPANLHOTO CKJIaLy, Oysin OHUM 3 mep-
wux iHeTpymenTapiie KM. SIk npaBuio, CXoBHiNA MICTAT Bararopiudi Bepcil 3Buuaiinoi b/,
diznuno posramosani B Tilt camiii Gasi. Konu Bei faHi yrpumyloThes B €IHHOMY CXOBMIIL,
BHBYEHHS 3B SI3KIB MK OKPEMUMM €IEMEHTAMU MOXKe OYTH TULAHILINM,

[Ipy LLOMY aKTMBM 3HaHb MOXYTb repebyBsarn B pizHUX Mmicusx: y 6azax aaHux, Oa-
3aX 3HaHb, Y Kaproreunux Oiokax, y ¢axiBuis i MoxyTb OyTH pO30Cepe/OKeHI N0 BChOMY
TARPHEMCTBY. 3aHA/ITO HACTO OJiHA YACTHHA MiANPHEMCTBA MOBTOPIOE po0OTY IHIIOT YACTHHU
FIPOCTO TOMY, L0 HEMONJIMBO 3HAXOJMTH F BUKOPUCTOBYBATH 3HAHHS, IO nepeOyBarOTh B
{HLIMX 4aCTHHAX MiANpHEMCTBA.

KepyBaHHS 3HaHHAMM — Le CYKYHICTh MPOLECIB, KI KEPYIOTh CTBOPEHHAM, MOLMPCHHAM,
OIPALIOBAHHSAM # BUKOPUCTAHHSIM 3HAHb YCEPEMHI 11ITPUEMCTBA.

HeobxianicTh po3pobients cucrem KM 00yMoBjieHa TaKUMU [IPHUMHAMA:
¢ NpALiBHUKM TANPUEMCTBA BHTPAYalOTh 3aHAATO Oararo 4acy Ha IOUIYK HeoOXIHOT

iHhopmauiT;
¢ JI0CBij IPOBINHUX | HAlGiINbIL KBaTI(IKOBAHUX CIIBPOOITHUKIB BUKOPHUCTOBYETHCS TINbKA

HUMH CAMUMH; ’
¢ uinHa iHdopMaLis MICTUTbCS Y BeJIMYC3HIM KINbKOCTI AOKYMEHTIB 1 JIAHWX, HOCTYM JI0

SIKMX. YCKIJIATHEHUH;
¢ NOMWIKH, IO MOTIM Tak [0pPOro KOIITYIOTh, TNOBTOPIOIOTHCS HEpe3 HEJOCTATHIO

inopMOBAHICTH Ta IPHOPYBaHHS TIONEPETHBOTO LOCBILY.

Baxummeicts cuctem KM 06ymoBiieHa TAKOXK THM, L0 3HAHHS, 110 HE BUKOPHUCTOBYIOTHCA
i He PUMHOIKYIOTLCS, B OCTATOMHOMY TMIICYMKY CTAIOTh 3aCTapiIMMK i MapHUMH, Tak CaMo,
SIK rpoLi, siKi 36epiraloThes He JUtst Toro, o6 crath 060POTHUM KANITaNoM, B OCTATOMHOMY
MiACyMKY BTPAualoTh CBOIO BApTiCTh, MOKM HE 3HELinsTbCs. Toul K 3HAHHA, 10 NOWHPIO-
I0TbCS, 3106YyBAIOTHCS H OOMIHIOKOTBCS, FEHEPYIOTh HOBI 3HAHHS.

7.3.2. KepyBaHHs 3HaHHAMM i KOpNopaTUBHA NaM’ATb

BinbIicTs omsAiB KOHUEMNUiT kepyBaHHs 3HanHs (KM) npuaiisiors yBary Tilbku NepBUH-
HOMY ONPALIFOBAHHIO KOPIIOPATHBHOT iH(OPMALLi THITY €JICKTPOHHOT NOLITH, IPOrPaMHOTO 3a-
eanedeH s KOEKTHBHOI po6oTn abo rineprexcroBux 6a3 nanux (Hanpukian, Wiig, 1996).
BoHu (OpMYIOTH iCTOTHY 4acTMHy 3 HeoOXiJHOI, ane BHUPasHO HENOCTaTHBOI, TeXHIYHOT
iHPaCTPyKTYPH JJIS KEPYBAHHS 3HAHHIMH.

OJ(HMM 3 HOBHX PillleHb WIOJO KEPYBaHHS 3HAHHAMM € TIOHATTs KOPIIOPATHBHOI Nam’sri
(corporate memory), IO 3a aHAJIOTIE0 3 JIOJICHKOIO MaM’ ATTIO HO3BOJIAE KOPUCTYBATHCS T10-
nepenHiM ZOCBIAOM | YHHKATH NOBTOPEHHS MOMHIIOK.

Koprioparussa nam’aTb (ikcye iHhpopMaLito 3 pisHuX Jokepelt MANnpueMcTsa i poOuTh L0
inopmaLiio [0CTYNHOW [ist GaxiBLiB 3 METOIO BUPILIEHHS BUPOOHUIHMX 3aB/IaHb.
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Kopriopatuena nam’sith e 103B0NISIE 3HUKHYTH 3HAHHAM daxisuis, o BubyBaroTh (BUXix
Ha TICHCIO, 3BUIbHEHHs Ta iH.). Bona 36epirac Besviki o6csru JMaHux, iHdopmauii i 3HaHe i3
Pi3HUX JKepes mixnmpuemcTsa. Bouu BinoGpakeni B pi3HUX dopmax, Takux K 6a3u JaHux,
AOKyMeHTH i 0a3u 3Haub (puc. 7.3).

Bseaemo niBa piBHi kopriopateHOT nam’sTi (Tak 3BaHi SBHI # HesBHI 3HAHHS [292]).

Pigens 1. PieHb marepiansHoi abo sBHOT iHpopmauii — Le naHi i 3HaHHS, AKi MOXYTH
Oy 3Haliieni B lokyMeHTax oprauisauii y Gopmi nosigomiens, JIUCTIB, CTaTei, JOBIAHHKIB,
NATeHTIB, KpeLIeHb, Bileo~ | ayaiozanucis, porpaMHOro 3abe3nedequs i T. iH.

Pisenb 2. PiBenb nepcomansHoi a6o cxoBaHof iHdopmallil — 1e nepcoHanbHi 3HaHHS,
HEBIJIPUBHO TOB’S3aHi 3 IHAMBITyatbHUM AOCBizOM. BoHH MOXyTh OyTH nepemaHi uepes
NpAMHH KOHTAKT — «Bid-Ha-Biuy», uepe3 mpouenypH BUAOOYBaHHS 3HaHb. CaMe NIpUXOBaHe
SHAHHA — T€ NPAKTUYHE 3HAHHS, 1O € KJIOYOBMM NPH YXBaTeHHi pilleHHs W KepyBaHHI Tex-
HOJIOTIYHUMH NPOLIECAMM.

V niicHOCTI LII. JBa TinH indopmauii, noxibHi 10 ABOX CTOpiH oxHi€eT i TOT camoi Menai,
OAHAKOBO BXKJIMBI Y CTPYKTYpI KOPHOpAaTHBHOI riam’sTi (puc. 7.3).

HesiBui gani Ta 3HanHs

Hania 3HaHHA B
ronosi TonoBei
Baxiy REELTERY
KHUTax KHUTax
4 Y Y y
Busenenus

BunobysanHs + ®opmanisayis

[
2

B3

;
Bl

Koprnioparreua
1am’sTh

SBui nani Ta 3HAHHA
Puc. 7.3. JaHi (i 3HaHHs € cucmemax KopriopamueHor nam’smi.
Ipu pospobneni cucrem KM MoxHa BUIIMTH psig eTariiB.
Harpomamwkenns. Cruxiiine i GescucteMHe HarpomapkeHHs indopmawii B oprauizauii.

2. BupoGysanus. [pouec, ineHTHuHMI TpaauLiiiHOMy BUIOGyBaHHIO 3HaHb mna EC (aus.
posninn 21 3). Lie onun 3 HalGinbiu ckIanHuX | TPYIOMICTKHX eTaniB. Big itoro ycninmsocri
3aJIEAKHUTb NMOAAJIBLIA XKUTTE3AATHICTD CUCTEMMU.

3. Crpyxrypysanns. Ha ubomy erani nosunHi 6yTi BUjiineHi 0CHOBHI NIOHATTSA, BUpOOJieHa

CTPYKTYpa MoiaHHs iHdopMallil, 1o Mae MakcUManbHy HAOYHICTB, NPOCTOTY 3MiHK K
JIOTIOBHEHHSI.

4. ®opmanizanis. Ilosanns crpykryposanoi indopmanii y ¢opMarax MaUIMHHOrO
onpalfoBaHHs, TOOTO Ha MOBaX OIMCY JIAHUX | 3HAHb.
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5. O6cnyroBysanns. [l mporecom 0GCTyroByBaHHS PO3YMIEThCS KOPEKTYBaHHA (opma-
Ni30BaHMX JAHMUX | 3HAHb (JOJABAHHA, BIHOBIGHHS): «UMILEHHS», TOOTO BMAAJIEHHS
sacrapiioi iHdopmarii; GpinsTpanis gaHuX i 3HaHB AIA NOWYKY iHGOpMaUii, HeoOXiAHOT
KOPHCTYBauam.

SIKIIO neplr YOTHPH eTanu 3BMYAlHI Uis iHKeHepil 3HaHb, TO OCTaHHiH € cneumpitHum
JUIS CUCTEM KepyBaHHs 3HaHHAMU. SIK yake Oyi10 cKa3aHo, BiH pO3NasacThCsa Ha TPU APiOHINX
MpoLECH:
¢ KopexTyBaHHs (pOPMai30BaHKX 3HAHD (JIOAABAHHS, BiIHOBJIEHHS);
¢ Buaajiends 3acrapiioi inpopmaii;
¢ dinsTpauis 3HaHb Juis NowyKy iHpopMmauii, HeoOGXiAHOi KOpPUCTYBaueBi, BHALIAE

KOMITOHEHTH IaHUX i 3HaHb, IO BIATNOBIZAIOTH BAMOraM KOHKPETHOIO KOPHMCTyBada. 3a

JIOTIOMOTO0 TOT CaMoi MPOLIEYPH KOPHCTYBAY MOXKE JOBIAATUCS NPO MICLE3HAXOMKEHHS
iHpopmaiT, 1o HOro LiKABUTD.

PosrnsinyTa Buine kiacudikais He € €IMHOI0, aje BOHA JO3BOSE 3PO3YMITH, LIO
B1A0YyBACTHCSH B PEAIbHUX CHCTEMAX KepYBaHHSA 3HAHHAMH.

7.3.3. Cucremun OMIS

AsromarnzoBani cuctemu KM, aGo Organizational Memory Information Systems (OMIS),
IpU3HAYCH] A1 HATPOMA/DKEHHS! i KepyBaHHs 3HAHHAMM NignpuemcTsa [272]. OMIS Bkro-
4aloTh pobOTY AK Ha piBHi | — 3 ABHUM 3HAHHAM KoMMNaHii y Gopmi 6a3 faHUX i eNeKTPOHHHUX
apxiBiB, Tak i Ha piBHi 2 — 31 CXOBaHMM 3HaHHAM, dikcyroun Horo B nesHoMy (Giblu-MeHI
gopmansromy) noaanHi y gopmi excnepruux cuctem abo b1,

OMIS yacTo BMKOPHMCTOBYIOTH JIOMTOMDKHI JOBIIKOBI CHCTEMH, TaK 3BaHi helpdesk-mo-
JIATKH.

Bkaxxemo ocuosHi ¢yuxuii OMIS.
¢ 30upanus i cucTeMaTHyYHa opratizauis iHpopmallii 3 PI3HUX [KEpen y LeHTpasli3oBaHe i

cTpykrypHe iHdopmauiliHe cxosHule.
¢ lurerpauis 3 HAABHUMH aBTOMATH30BaHUMU cucTemamu. Ha TEXHIYHOMY PIBHI Lie O3Hayac,

0 KOpMOpardBHa nam'sTh NOBMHHA OyTH Oe3nocepeanbo MOB'A3aHa 3a JONOMOrOKo

intepdeiicy 3 IHCTPYMEHTAbHUMH 3aco0aMM, sKi B LeH 4ac BMKOPHUCTOBYIOTHCS B

opranizauii (HalpuK/Ia/, TEKCTOBI IPOLECOPH, €NEKTPOHHI TabJIMLL, CUCTEMH).
¢ 3abesneyenHs noTpibHOT iHpopMauii Ha 3anuT (nacuBha dopma) i Npy HeOOXiAHOCTI —

akTHBHa (opma. 3aHaaTo YacTi MOMWIKK — Lie HAC/IIOK HEJOCTaTHbOI iH()OPMOBAHOCTI.
11b0oro HEMOMUIMBO YHMKHYTH 3a [OTMOMOIOI0 MACHMBHOI iIHPOPMAUIAHOT CHCTEMH, TOMY

o CirykOO0BLI YacTO HAATO 3aiHATI, W00 HykaTH iHdopMaLiio, abo MpPOCTO HE 3HAIOTD,

wo notpibHa indopmauis icHye. KoprioparueHa nam'sitb MoXe HaraayBaTd CITyxOOBIsM

npo kopucHy iHdopmanio i 6yTH KOMIETEHTHAM MApTHEPOM VISl CMJILHOTO BUPILIEHHS
3aB/laHb.

Kinuesa meta OMIS nonsrac B Tomy, 1106 3a0e3neynTy N0OCTYI A0 3HaHb LIOPa3y, KoY
e HeoOxinno. 11106 3abesneuntu ue, OMIS peanizye akTMBHHH NiAXiA MOLIMPEHHS 3HAHb,
L0 HE HA/IacThCs Ha 3aMMTH KOPUCTYBaYiB, a aBTOMATHYHO 3a0e3redye KOPUCHI JUIst pilleHHs
3aBAaHHs 3HanH4. [Lo6 3ano6irark inopmauiiiHoMy repeBaHTaXKeHH!O, LeH niaxija mae 0yTu
[I0€JHAHUH 3 BUCOKOIO BUGIPKOBOIO OLIIHKOIO IOPEUHOCTI. 3aKiHUEHA CUCTEMA NOBUHHA JLIATH
AK IHTENEeKTYaIbHUH MOMIYHUK KOPUCTYBaya.
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Bukopucranss KOpHopaTHBHOT MaM’ ATi 4acTo nepecitiaye Oulblll OMIpKOBaHI L, HIK
BUKOPHCTaHHs IHTEIeKTyalbHUX cucTeM. Lle roB’s3aHo 3 TUM, 110 TeXHOJIOrIT OfpallfoBaHHS
AaHUX (6a3 @aHMX | FINEPTEKCTOBUX CHCTEM) 3aCTOCOBYIOTHCS Habararo WIMpLe, HiXK TEXHO-
JIOTiT cHcTeM, 3acHOBaHMX Ha 3HaHHSX. OMIS 36epirarors i 3abe3neuyoTs BUAAYY Ha 3aruT
norpiOHOI iHQopMaLlil, ajne 3aauiuaroTh i1 IHTeprpeTaiiio | OlHKY B crerUu(iuHOMY KOH-
TEKCTI 3aB/IaHHS FOJIOBHE KOPUCTYBaYeRBI.

3 iHwWoro OOKy, KOpIOpaTHBHA [aM’ITh PO3UIMPIOE LIl TEXHOOrT pobOTOIO 31 3HAHHAMM,
mod noxinmuTy SIKICTh plureHHs 3aBjaHb. Tak, OMIS Bk/Ouyac niacHcTEMU IOSICHEHD,
AKI JIO3BOJISIOTH Oe3MocepeHbO BIANOBINATH Ha 3anurtaHHs: «Yomy?» 1 «Homy Hemae?».
V npocriii 6a3i naHux abo rinepTekcToBi cCHCTEMI KOpMCTYBaui OBHHHI Oyiu 6 LIykaru
notpibHy iHdopMatilo s BIAMOBII Ha Taki 3anuTaHHs 6e3nocepeanbo, a Ul UbOro He-
00X1AHO BiA(QINBTPYBATH BEJTMKY KiNBKICTh MOTEHI{iHHO NoTpiObHOT indopmallii, 1110, oHaK, He
Oyjle 3aCTOCOBYBaTHCA Y CHIEUMBIYHOMY BHIAJIKY.

Hapewrri, OMIS He Tinbky Buaae indopmallito, ajie TOBUHHA TAKOXK OYTH 3aB3/IU FOTOBOK)
cnpuiimary HOBy 1H(opMauiio Bij ii kopucTyBauis.

Puc. 7.4 Binobpasae apxirexrypy mi1s OMIS 1 koprioparvBroT mam’aTi (4acTKOBO 3 poboTH
{214]). Anpom cucremu e lndopmauiitne cxouute (Information Depository).

lHTepdenc kopucTyrava

v

[ndopmauiitne cxoBuine

3 F 3

HaHi LokymenTn 3HaHH4A
kTypa B3,
Crpyktypa b[, Onue CTpy ypv .
onuc BOKYMeHTauii NOHATIAHI
(neckpuntopu) CTPYKTYpPH
OHTosoriyHuil pisensb
o . b3 3 npasunamu,
(DaKTorpa(b.NH.l [JoKyMeHTanbHi dpeiimamu,
BN, pensiyinni B, pncyHku, CEMaHTUYHUMK
B, nosigHuku pedepaTtu i T.4. | |mepexamu, npasunamu

BMBEAEHHA

3MicToBHHUI piBeHb

?

[HTepdeic pospobHuka

Puc. 7.4. Apximekmypa OMIS.

PucyHoK Takox Jae ysiBAGHHS Mpo AeAKi BUAW iH(OpMALIT, IO BKIIOYAETHCS HO KOPTIO-
paruBHOI naM’aTi. Ko CXOBMILA JaHWX MICTATh, B OCHOBHOMY, KiJIbKicHY iH(opMaltifo, To
CXOBMILA 3HaHb OlbUle OpieHTOBaHI Ha sKicHWH marepias. KM-cucrtemu reHepyroth cuc-
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TEMH i3 LIMPOKOrO [(Iaria30Hy AAHHUX, CXOBHIIL JAaHUX, cTared HOBUH, 30BHIIHIX 0a3, WWW-
CTOPIHOK.

ITporpamuuit incrpymenTapiit s OMIS Brinovae sk opUriHamsHi po3podieHHs, HanpHK-
nan, KARAT [313], rak i cranaaprui 3acobu, Hanpurian, LOTUS NOTES, ska 3abezneunna
OJIMH 3 NEPLIMX IHCTPYMEHTApITB 30epiraHHs sIKICHOO i I0KyMeHTaJIbHOK iHdopMalticto. Aje
CLOFOJHI Y 3B 513Ky 3 Oypx/iMBUM po3sutkoM luTepuery, KM-cucremMu Bee wacTiie BUKOpH-
croBytoTs Web-rexnonoriio.

7.3.4. OcobnuBocTi po3pobneHus OMLL

Ockinbkn po3poONeHHst CHCTEM KOPIIOPATUBHOT 1AM sITi — Lie, Hacammepes, MporpaMmHuii
TIPOEKT, TO U1l HBOI'O 3aCTOCOBYIOTH TPAAULIIAHI TEXHOOTT pO3pOOHeHHS BETUKUX MPOrpam-
HHX CHCTEM. Y KOXKHOMY MPOrpaMHOMY TNPOEKTI MEpLIIUM KPOKOM Y po3poblienHi € aHammi3
BUMOT, Y SIKOMY MaroTh OyTH 3Halijiei Bianosiai Ha Taki sanuTanHs:
¢ Slxi 3aBpanus NoBUHHI NiaTpUMyBaTHCs?
¢ Slka indopmanisn HeoOXifHa, WOO BUPIIMTY 11i 3aBAHHA?
¢ lkuii Tun NiATPHMKKH XOUYTh KOPHCTYBaYi?
¢ Slxnii piBens BUTpar Ha po3pobieHHs?
¢ Slki 3mMiHM OUIKYIOTBCS B MalOyTHEOMY?

[Tpu nomyky BiANMOBIAEH Ha L 3aNMTAHHS BAPTO BPAXOBYBATH HACTYIIHE.

1. Jroncbknii paxtop. OcHOBHA MPUUMHA HEBAY paHHIX Binomux npoekris OMIS noasirana
B TiM, 10 pO3poOsoBaui irHOpyBanu pealibHi NoTpedu, 3/1aTHOCTI ¥ Uijii KOPHUCTYBAYiB
cucremu [272].

2. Anauis saprocTi. [lo-nepuie, sApo NPoeKTy Mae OPIEHTYBATHCS HA KPUTHUHI OPOLIECH,
IO «CTPAXKIAIOTH» BiA Hexocradi iHpopMauiiHol niarpumku. [lo-apyre, He ciia
MEpeBaHTa)KyBaTH 110YATKOBY CUCTEMY 3aHAATO BEJIUKOK KUIBKICTIO MOCIYT, SIKi MOXKYThb
OyTH GaxaHnMu, ase He OBILIOTh UIBKH/IKE [TOBEPHEHHS 1HBECTHLIIHA.

3. Epouwonist 3nanb. EnekrpoHHa niaTpuUMKa 0cOOIMBO [[iHHA B ranyssx, IHO Ni1aloThes
[IBUIKHAM 3MIHaM, TOMY LIO HAa TAKWX IMIAMPUEMCTBAX BAKKO 3a0€3MEUHTH JOCTYI 10
orepaTuBHOI cyvacHol inopMauii. ¥ cucremax OMIS yacTo BUKOPUCTOBYIOTH pi3Hi HOBI
TEXHOJIOri ONpaLOBaHHs 3HaHb, L0 HE MAIOTh Hapa3i 3arajibHONPUIHATHX CJIOB THOMOBHUX
TEPMIHIB | MOB’si3aHi 3 OAEPIKAHHSIM HOBOTO 3HAHHS LIJIAXOM aHalli3y JaHUX, HANPUKIa]
«BIAKpUTTS 260 posBiaka 3HaHb» (Knowledge Discovery) i «sunobysanns nanux» (Data
Mining). Po3giaka 3HaHb sB/1si€ OO0 HOBHUIM HANpsM, 11O LUBUAKO PO3BUBAETHC 1 AKUH
3aliMAETBCsl «HETPUBIALHUM BUIOOYBAHHAM TOUHOT, paHillie HEBiIOMOT ¥ IOTEHiHHO
KOpHcHOT indopmauii 3 ganux» [294]. Y meroaax po3BijlkM JaHUX BHKOPHUCTOBYIOTD pi3Hi
MiJIXOAY 70 aHani3y TEKCTy H UMCIIOBHI HAHMX, TUIKOC CHEliaIbHUI IHCTpYMeHTapiii cTa-
TUCTHYHOTO aHasli3y.

4. Uy IMBICTB [0 KOHTEKCTY J/UISl NPHPOAHO-MOBHUX 3anutiB. CHcTeMa NOBHHHA
«pO3yMITH» KOHTEKCT 3anuTyBaudiB. Harpwkiazg, BOHa MOBHHHA PO3PI3HATH TEPMiHM
«PO3MHOXKEHHS TBAPUHY 1 «PO3MHOKEHHS TOKYMEHTIBY.

S. I'myukicres. CucremMa HOBUHHA MaTH MOXJIMBICTH ONPALbOBYBATH 3HAHHS B Pi3Hiil hopmi
i 13 pI3HUX TeM Y KOHTEKCTI POOOTH MEBHOTO MiINPUEMCTBA.
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6. Inrenexryanpnicrs. CucTeMa [1IOBMHHA HAKOIMMuyBaTH iH(OpMaLilo [po  CBOIX
KOPUCTYBauiB i [P0 3HAHHSL, AKi BOHA OlepXkye Miji yac poboTu. O1xe, 3 uacom i MOXTUBICTD
«TIPOJlyMaHO» Ha/JaBaTH KOPUCTYBaYaM 3HAHHs NOBUHHA BJOCKOHAJKOBATHCSL.
Jlo ocranHboOro uacy npu pospobienni OMIS sanuiuaeTbes wiMA psia JOCTIIHHALBKHX
nutadb [272].
¢ TlpoGriema y3aranbHEHHsS MOJENeH JaHHX, CTIOBHUKIB MOHSTL ab0o Te3aypycis, OHTONOT.
TizcraBa juin o6'eqHaHol ekcrulyarauii JaHux, JOKYMEHTIB 1 (opManbHOro 3HaHH:A
— nobynoea of'enHaHux Meramoseneil nanux i 3HaHb. Kopucnnmu 6ynu 6 nmpouenypu
ABTOMAaTHUHOTO TIOPOIKEHHs Te3aypyca 3 HasBHMX MacuBiB nokymentis. OO'e/Hana
OHTOJIOTIs/TE3ayPyC MOYKE BUKOPHCTOBYBATHCA, WOG MOMIMIKTH NouIyk, dinsrpauito i
MapIpPyTH3AI0 JIOKYMEHTIB.

¢ IlpoGriema of'eaHaHHs JOTIYHOrO BHCHOBKY H iHdopmariiiHoro nouyky. Ob6'eanana
ekcruTyaraiis popMasbHUX | HepOPMATLHUX [OJaHb 3HAHB | JIAHWX ~ L€ NOCNiI0BHE
3BMKeHHs JOMUHUX METOLIB | MeToAiB indopmManiiiHOro noutyKy # inaexcauii [aHux.

¢ 3'eHaHHg AUTOBUX NPOUECiB 1 kepyBaHHs 3HaHHAMM. OCTaro4Ha MeTa NnoJsrac B TOMYy,
mo6 BusBASTH iHopMalliitHy noTpeOy NMPOTIroM BMKOHAHHA BUPOOHMHMOro mpouecy #
BU3HAYATH JOPEUHE 3HAHHA Y crietdiMHOMY KOHTeKCTi 3aBganns. [leplunii nparmarinyHui

KPOK y LIbOMY HarpsiMi onvicannii y poboti [259], ae aBropu NpornoHyoTh BAKOPUCTOBY BATH

iHpopMaLLilo KOHTEeKCTyY 3aBiaHHs JuTs indopmauiinoi dinbrpaui.

KopriopaTiBHa maM’sTh iHTerpye 3HaHHs, WoO y pillleHHi HOBMX 3aB/JaHb oOnepTucs Ha
norepeiHbo HakonuueHui AocBiA. OTke, MOKHA YHHKATH MOBTOPEHHS INOMHJIOK, NOCBIA
MOJKEe PO3LIMPIOBATHCS CHCTEMATHYHO i iH(opmauiiinoemui nporecu poboTH MOxKyTh OyTH
BUKOHAHI edexTuBHilmMmMu criocobamu. Ha BiMiHY Bijl €KCTIEPTHUX CUCTEM, TIEPBUHHA META
cucrem OMIS — He niaTpuMKa OHOrO celU(IYHOro 3aBJaHHs, a Kpaia ekcnutyaratis He-
00OXIZAHOIO 3arajbHOro pecypey — 3HaHb.

3apas icHye 3Haunui inTepec 10 KM i3 60Ky npoMHCIOBHX KOMMTAHIH, sKi YCBIAOMITIOIOTD
BUCOKHi1 NPUKJIANHKUI MOTEHUIAI KOPHOPATUBHOI NaM’ATi U1 PillleHHs LIIOro psiy npak-
THUHHX 3aBAaHb OTpaLOBaHHs iHopMaltii. 3 iHmoro 6oky, HeGaraTo NPoekTiB iAyTh A,
HK CTAZis POTOTHILY, O OYEBMHO MOKA3YE, IO KOMIIAHIT HAMAraloTHCS YHUKATH BUTPAT |
PM3HKY BKJIaJCHHs KarliTary B HOBi TEXHOJIOTT, K1 11€ HE 3HAMIIN 3HAYHOTO NOLINPEHHS.

7.4. BisyanbHe NpoeKkTyBaHHA 6a3 3HaHb AK IHCTPYMEHT
ni3HaHHA

Bizyasnei MeToau crieundikauii Ta npoexryBaHHs 6a3 3HaHb i po3poONeHHs KOHUeNTy-
AIBHUX CTPYKTYP € JIOCUTDH e(PeKTHMBHUM IHOCEOIOriYHUM iHCTPYMEHTOM ab0 IHCTPYMEHTOM
niznanns [264]. BUkopycTaHHS METOJIB iHKeHePii 3HAHb K TUIAKTHIHMX iHCTPYMEHTIB, AK
opManizMiB MOAHHS 3HAHB CHPHSE IBUIMIOMY i NOBHILIOMY PO3YMIHHIO CTPYKTYPH 3HaHb
L€l npeaMeTHOT 06MTacTi, 1O 0COBIMBO KOPUCHO JUTS HOBAYKIB HA CTajlii BUBUEHHS 0COOH-
BocTeil npo(peciiHol AiNBHOCTI.

MeTou BiyaabHOI iHKeHepil 3HaHb MOXHA IIMPOKO BUKOPUCTOBYBATH B PI3HHX HaBYaJIb-
HUX 32K18/aX — BiJl LUKIJ 10 YHIBEPCUTETIB — K 47151 MOTIMGIICHHS POLIECy PO3yMiHHS, TaK i
JUTS KOHTPOJTIO 3HAHb. Bib1icTh yuHIB | CTYAEHTIB ONAHOBYIOTH HABMYKH Bi3yaJbHOTO CTPYK-
TypyBaHHs POTArOM JEKINBKOX TOJIMH.
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7.4.1. Bip NOHATIMHMX KapT 0 CEMaHTUYHMX Mepex

Y posnini 5 Gyno 3anponoHOBaHe BU3HAYCHHS T10JIs 3HaHb, IO JIO3BOJISIE IHXKeHepoBi 3i
3HAHb TPaKTYBaTH (OpMY 300pAKEHHS MONIsS AOCHTD IHMPOKO, 30KPEMa CeMaHTHUHI Mepexi
ab0 NoHATIAHI KapTH (concept maps) € MOAITHEOI GOPMOIO 306paskeHHS. Lte o3nauae, o cam
npouec noSy10BH CEMaHTUYHUX MEPEsK J10TIOMArae yCBIIOMIIIOBATH Mi3HABAIbHI CTPYKTYpPH.

[porpamu Bisyanizauii € iHcTpyMeHTOM, 110 103BOMAE 3pOGHTH BHANMUMH CEMAHTHYH]
Mepexi nam’sTi monuau. Mepexi cKiafalorbes 3 By3Js i BIOPAKOBAHKX CIIBBIAHOIIEHD,
ab0 38’ A3KiB, 110 3’€IHYIOTb Lii By31H. By3/11 BUPaXKAIOTh NOHATTS 260 MPUIYIIEHHS, & 3B’ I3KH
OFHMCYIOTb BIAHOIICHHA MDK LWMMH By3namu. Tomy po3po6ieHHs ceMaHTHUHMX Mepex Mae Ha
YBa3l aHa/li3 CTPYKTYPHMX B3a€MO/I1H Midk OKPEMHUMH NOHATTAMU OPEAMETHOT 06nacTi.

Y npoueci CTBOPeHHS CEMaHTHYHHMX MEpEeX eKCNepT | aHaliTuK 3MYIUEH] aHali3yBaTH
CTPYKTYPH CBOIX BIIACHHX 3HAaHb, L0 JIOTIOMarae M BKJIKOUATH HOBI 3HAHHS y CTPYKTYPH BiKe
HasiBHUX 3HaHDL. Pe3ynbTaTom LBOro € 6iNibin OcMUCITEHE BHKOPHCTAHHS TIPHAGAHIX 3HAHD.

Bisyanbhi cneundikauii y dopmi mepex mMoxkyTs BUKOPHUCTOBYBATHCS HOBaYKaMH I ek-
CrEPTamMU sIK IHCTPYMEHTH TS OLLHKH 3MiH, 11O BiAGYIMCA B iXHBOMY MHCIEHH]. SIKLIO MOro-
AMTHCR, L0 CEMaHTHYHA MEPEKa € JIOCHTE NOBHUM BitOGPaXKEHHSM MaM’ Ti JHOAHHH, TO HPO-
U€C HaBYaHHS 13 LILOTO IOIIAY MOXKHA PO3IIISIATH SIK PEOPraHi3aLliio CEMaHTHUHOT N1aM sITi.

Ko3sma [270], oau i3 pospoGntosauis nporpamu opraxisanii ceManTunoi mepexi Learning
T'OOI, BBXAE, 11O 11i 3aC00M € IHCTPYMEHTAMM Mi3HAHHS, L0 HiCHTIOITh | PO3LINPIOIOTH
MIBHAHHA JIOMHHK. Po3pobiieHns ceMaHTHUYHHX Mepex yekae Bij yuHis:
¢ peopraHizailii 3HaHb;
¢ BHUEPNHOIO ONUCY MOHATD | 3B'A3KIB MK HUMMU;

¢ IHOOKOIO ONPaLIOBAHHS 3HAHD, L0 CIPHSE KPALIOMY 3anam'aToBYBaHHIO il BUI0OYBaHHIO
e . .
3 Nam'ATI 3HaHb, a TAKOK MIBULLYE 3/[aTHOCTI 3aCTOCOBYBATH 3HAHHS B HOBHMX CHTYauifx;

, .
¢ 3BI3YBaHHS HOBMX [OHATH i3 HASBHUMH [OHATISAMM H YSBJCHHAMH, LIO MONuye
PO3yMIiHHS;
¢ TNPOCTOPOBOTO BUB4EHHS 3a IOTIOMOTOI0 IPOCTOPOBOTO MONAHHS NOHSATH y AOCTIDKY BaHi
ranysi [239].
KopucHicTh cemanTuunux Mepex i KapT nowsTe, MaGyTb, HaHKpalie JeMOHCTPYEThCs
I , .
IXHIMH 3B 13KAMH 3 IHLIMMK (OPMaMK MHCIIEHHS BHLIOrO Nopsiaky. BoHu TicHo nos’ssaui
3 (opMasIbHUM OBIPYHTYBaHHAM y XiMii | 31aTHICTIO apryMeHTyBaTH CBOT BUCJIOBIIOBAHHS

B Gionorii. Takox 6yno mokasaHo, WO ceMaHTHUH] MEPEXKi MaloTh 3B’SI30K 3 BUKOHAHHAM
nocpKels [247].

7.4.2. Baza 3HaHb AIK Ni3HaBaNLHWIA iHCTpyMeHT

Konu cemanTiuna Mepexa cTBOproeThes sik npooGpas 6asu 3HaHb, PO3poOIIOBAY NOBUHEH
thaKTHuHO MOZE;IIOBATH 3HaHHA ekcriepra. OcobarBO MIMOOKOTO PO3yMiHHS BUMArae po3pos-
NeHHs GyHKIIOHAILHOT CTPYKTYPH.

Busnauenns crpykrypu «SIkuio..., 10 ..» 06nacTi 3HaHp 3MYUIYE YiTKO (OpMYJIIOBaTH
NPHHUMIK yXBaJICHHA pilueHHs. He MoxHa BBaXkaTh, 10 NPOCTO PO3POGIEHHS TIONA 3HAHD
cucTemu 060B’S3K0BO NMPHBE/IE A0 ONEPHKAHHSA NOBHHX (hyHKI{OHATBHEX 3HAHD y NeBHiH 06-
Jacri.

. Pospobnenns inTenexTyanbHux cucremM mnovano BUKOPHCTOBYBATUCS SIK IHCTPYMEHT
TH3HAHHS NOPiBHAHO HegaHo. Jlinnept [279], 1o € oqmum 3 [TIOHEPIB 3aCTOCY BAHHS EKCTIEPT-
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HHX CHCTEM AK IHCTPYMEHTY IMi3HaHHS, CTBEPIKYE, IO 3aBJAHHI 31 CTBOPEHHS HEBENMKUX
GasuciB MpaBUl € JLy)Ke KOPUCHAMH LIS PillleHHs refaroriyHux NpoodseM 1 CTPYKTYpYBaHHs
3HaHb U1 YUHIB BiJl IOCTOrO K/acy 4O JOPOC/UX. BHBUEHHS MPH LOMY CTae 61.m,m OCMHC-
JIeHNM, TOMY LIO Y4Hi OUIHIOKOTb HE Ti/lbKK CaM POLEC MUCIICHHS, alje TAKOXK | pesyiblaTh
LBOTO Mpotlecy, To6To oTpuMany Gasy 3Hamb. CTBOpEeHHs Oa3y 3HAHL XKAJaE BIA y4HIB yl’wmgﬂ
BiOKPEMJIFOBATH OJfe BiXl 0AHOIO (haKTH, 3MIHK i IPABW/IA, II0 3aCTOCOBYIOTHCA /10 3B A3KIB
MDK CIJIaJIOBUMHM Iajty3i 3HaHb.

Harnpuknagn, Jleit [215] yeraHoBuB, Lo Micas TOro, K CTY/EHTHU-MEHKH CTB(.)PS\I‘Tb Me-
JIMYHY EKCTIEPTHY CHCTEMY, BOHH I IBUULYIOTH CBOE BMIHHS B TUIaHI apryMeHTallil i oaep-
KYIOTh MO 3HAHHS i3 JOCHI/DKYBAHOTO HPEAMETY. [licTh CTYACHTIB-TEPLIOKYPCHUKIB
¢iznmunoro hakysbTery, ki BAKOPHCTOBY BN CKCMEPTHI CUCTEMH 1A CIUTaJiaHHs 3aluTakb,
NPUHHATTA pillieHb, (OPMYITIOBAHHS TIPABKIL | NOSCHEHD 100 PyXy 4acTKW BUINOBIAHO 10
3aKOHIB KIACHUHOT (Bi3NKH, OfepyKaly MO 3HaHHs B LA rajtysi 3aBsaKu pe’renbﬂu?l podoTi,
MOB’si3aHii 3 KOAyBaHHAM iHdopMauil i OTpPaLOBAHHAM BEIMKOT KifbKOCTI Mareplajty s
OJlepIKaHHS 3PO3YMIJIOr0 3B”A3HOTO 3MICTY, & OTKE, | GinbLoi cemanTnyHOT rnbunm [279].

OTke, CTBOPEeHHs 0a3M 3HaHb CKCIIEPTHOI CUCTEMM CTIpUse DIMOIIOMY 3aCBOEHHIO 3HaHb, 8
BisyasibHa crieludikauis 1iACHIOE NPO30PICTb | HAOYHICTH YABJIEHD.

KOJTH KOMIT’ OTEPH BMKOPUCTOBYIOTHCS B HABYAHHI AK (HCTPYMCHT MI3HAHHSA, & HE SIK KOH-
TPONBHO-HABYAILHI CHCTEMM (HABYAJIbHI KOMII'IOTEPH), BOHW PO3LUMPIOIOTH MO?KJ'III/IBOCTi aB-
ToMaTH30BaHMX HapuapHUX cucteM (AHC), onHOYacHO po3BHBAXOYH PO3YMOBI 3110HOCTI Ta
3HaHHs YUuHiB. Pe3ynsTaToM Takol criiBnpail yuHs i KoMIT’1oTepa € 3Ha4He niaBuLIeHHs edex-
THBHOCTI napyanns. KOMIT'IoTepy He MOXYTb | HE TIOBUHHI KepyBaTH MpOLECOM HAaBYaHHS.
Ckopille, KOMIT'IOTePH TOBHHHI BUKOPUCTOBYBATUCS /NS TOTO, o6 JAOMOMOITH YHHIM Ha-
6y TH 3HAHD.

7.5. MpoekTyBaHHsA rinepmenia B[l i ananTuBHUX
HaBYalibHUX CUCTEM

7.5.1. lNineprekcToBi cucTemu

Tlepui indopmalliiiHi CHCTEMH Ha OCHOBI IilePTEeKCTOBUX (I'T) moneneit 3’apuancs e B
cepenni 60-x pokis XX CT., ajie cnipapxHiii pO3KBIT HACTAB Y 80-Ti poKH MHHYJIOTO CTONITTA
ricss nosier mepuux komepuiinux ['T-cuctem as GUIDE (1986 p.) i HyperCard (1987 p.).
V neii wac ['T-texHosoris € crangapTom de facto B 00J1acTi aBTOMATH30BaHUX HABYAIBHHX

cuctem (AHC) i nansenukux gokymentanbaux b/1 [290]. .

Ilia rineprekcToM Po3yMilOTb TEXHOJOriIO (OpMyBaHH: inopMauiHfHMX MacCHBIB y BU-
PIs ACOUIATMBHHX MEPEX, eieMeHTaMK a0 By3JIaMH siKoi BUCTYTAIOTh (PPArMEHTH TEKCTY,
MaJIFOHKH, J{iarpaMu TOLIO. .

Hapirauis 3 TAKHMH MEPEXaMH 3AIHCHIOETHCS 10 3B’ A3KaX MDK By3/1aMH. OcHoBHI QyHKUIi

3B’s3kiB [221]:

4 nepelTH 10 HOBOT TEMH,

¢ NPUEHATH KOMEHTAp J0 JAOKYMEHTY;

¢ 3'c/HATH [OCWIAHHA HA JIOKYMEHT i3 JOKYMEHTOM, [IOKa3aTH Ha expati rpadiuny
iHbopMallifo (MAFOHOK, Kpecienns, rpadik, dororpadito Tomo);

¢ 3aryCTHTH iHILY NPOrpaMy TOLLO.
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3 oty Ha LIMPOKE BUKOPUCTAHHS rpadivHUX CTPYKTYp y MozentoBanHi, I'T moxe Haby-
BAaTH PUC CKIIAMHIIINX MOJIeIIeH, HanpuKkna, mepex Llerpi, aiarpam cradis TOwo.
Ha croromsi He iCHye CTaHIapTH30BAaHOT TEXHONIOTIT PO3pObaEHHSs «J00pe CTPYKTYpOBa-
Horo» [T, xoua BayIIHBICTb KOIHITHBHO-HAOYHOI  «mpo3opoi» cTpykTypH I'T oueBuaHa.
Sk pobounit cripouennii anreput™ citaganns [T MOKHA 3anponoHyBaTH HACTYITHHUH.
Incrpyknis 3 po3poOiIeHHs TinepTeKCTOBOro AojaTKa:
1. [laiiTe Ha3By YABIIOBAHOMY JOKYMEHTY, Harpuknan, «[linpyunnk 3 kyniHapii», «J{oBinHuk
abiTypieHTa» TOIO.

2. VaBiTs, w10 Best tHopManis NOBUHHA OyTH 3rPYTIOBaHa, SK Y FapHOMY MiJIPYUHHKY, TOOTO ¥
BT po3/(iniB i naparpadis. OcHoBHa yMOBa [UT pO3TIB, aparpadis i nianaparpadis —
36ataHcOBaHICTh, TOOTO NPUOTHU3HO O/THAKOBHE 0DCHT

(O8]

[Ipocrapre nepexpecHi OCHIIAHHS MK IOHATTAMY ycepearHi naparpadir, 10TpUMYIOUHCH
MPUHLHITY «YUM MEHILLE, THM Kpatle».

4. Jlocaruits 6anaHcy aynio-, Bigeo- i rpadiuHoi iHpopmauii.
Hapnaiite MOAGIMBICTD MOBEPHEHHS Ha KPOK Hazal abo Ha 611bll BUCOKHWIA piBeHb iepapXil.

6. BinoOpasiTsiepapxiyHe NosoKeHHs MoTo4Hoi cTopinky. Hanpuknan, sxio mu nepebyBaeMo
B nijinaparpadi, To HeoOXIIHO BUBECTH HA3BY MOTOMHOTO po3auTy H naparpada.

7. llle pa3 niepeBipTe rineprekCTOBME 3MICT, Y SIKOMY BIZIOMTI Bel posaind, naparpadu i
iijnaparpadu. 3 Oyb-sAKoT CTOPIHKM ITOBMHEH OYTH JIOCTYII JIO HBLOTO 3MICTY.

8. Bci HeoOXiJHI rifepTekCcTOB]l NOCHIIAHHS Kpallle po3TallloBYBaTH HE B CaMOMY TeKcTi, a
PO3MICTHTH TX B OJHOMY MiCLlI Ha CTOPIHLIi, HATIPUKJIAL, HATIPUKIHILI CTOPIHKH.

9. IMocwianHs, SKUMM KOpUCTYBAY Y)K€ KOPHCTYBABCH, MOBHMHHI BUAIIATHCH [(HUIMM
KOJBOPOM.

7.5.2. Bipg mynsTuMmeaia no rinepmepia

Mynbrumenia (MM) cborofgHi po3yMi€ThCs $IK IHTErPOBaHE KOMIT IOTEpHE cepeloBULIe,
1O JI03BOJISE BUKOPUCTOBYBATH MOPS/L 13 TPAAMLIIFHUMK 3aco0amy B3aeMo/IiT moruHy # EOM
(andasiTHo-tubpomit i/abo rpadiunuii nucnne, npuHTEp, K1aBlaTypy) HOBI MOMXJIIMBOCTI:
3BYK (KMBMH JIOJCHKUIA IOJIOC, MY3UKY H 1H.), BiI€OKIINH (KONbOPOBI XyJ0XKHI H I0KYMeH-
TaJbHI KITITHK), 03BYYEHY MYJILTHILTIKALIO TOLO.

Konu enementn MM 06’e/lHaHi Ha OCHOBI Mepexi TifeprekcTy, MO)KHa TOBOPUTH HpPO
rinepmesia (I'M).- OcuoBHOO cdeporo 3actocyBaHHa ['™M cborojini € apToMaTru3oBaHi HaB-
yanbHi cuctemu (AHC) abo enekrponHi miapy4HUKH. Po3MiLlleHHs y By3J1ax MepesKi He TUIbKY
TexcToBOT ¥ LMGPOBOT iHGopMatlii, ane ¥ rpadikie, Bineokninis, $HoTo H My3ukH 30araqye
FNEPTEKCT i 301AbLIYE HiKABICTh | HAOUHICTH EJIEKTPOHHMX MiApy4YHuKiB. B octanHi poxku MM
aKTUBHO BIIPOBA/KYETHCS | B IHTENEKTYasIbHi CHCTEMH, OCOOIHBO B CHCTEMHU-KOHCYJ/IBTAHTH,
K ehekTHBHUH 3aci0 301IbIIEHHS HAOUHOCTI Ta 3pO3YyMINIOCT! peKOMeH1allil, BUJaHUX CUC-
Temoto. BukopucranHs aHimauii, 3ByKy i BiZeo iCTOTHO MOJMErLLye 3aCBOEHHS HABUAIBHOTO
Marepiany 31 CTpYKTYpyBaHHS 3HaHb 1 3HWAKYE PiBeHb KOTHITHBHHX 3YCHJIb YUHIB MPH OXHO-
YaCHOMY 3MEHLIEHHI Yacy, MOTPIOHOro /11 BUBYEHHS MEBHOT NpobsieMaTHKM.

OCHOBHOIO NEepeyMOBOIO IHTEpeCY 10 rinepmeaia-cucteM € GakTuuHo Oe3npeueaeHTHHH
yenix rmobanbHol Mepesxi [HTepHer 1| WW W-TexHONori1.

Inwum paxropom nosisn I'M MOKHa BBa)KaTH MOTYXKHHUE NPOPHB HAa PUHKY MallMHHUX
Hoci1B iHpopmauii 3 6oky ¢ipm, o podnsaTs kommakr-ayaioancky (PHILIPS, SONY, NIMBUS)

189



IHTEenexTyanbHi cuctemu

y suniaai CD-ROM (Compact Disc Read Only Memory), mo JI03BOJISOTH 36epil-“a'm Jo 600
M6 indopmallii, THM CaMHUM BIJAKPHBAIOUYM JBEpl U ONpauioBaHHs BLOB (Binary Large
Objects) — GlabLIMX ABIAHUKOBUX 00 €KTIB, HANPUKIa, UMPPOBUX Blneo306p@<erib.

[pote, icHye WK pax npodieM, 3 SKUMHU 3iLUTOBXYIOTECA po3pobimoBai .Ml'\/l-cnc*reM,
HE3aJIEXHO Bill TOrO, OPIEHTOBAHI BOHU Ha [HTEpHET-10aTKM Y HA aBTOHOMHI MIAPYYHHKH
Ha CD-ROM: .
¢ BiICYTHICTb METOAONOTIT TA TEXHOJIOTIT CTPYKTYPYBaHHS pizHOpiaHol indopmaii;
¢ BIACYTHICTH €JIMHUX CTAHJAPTIB HA CUCTEMH KOIYBAaHHs H ONpaLrOBaHHS,
¢ cknajaui anapatHi ¥ mporpamui pitiedHs npoGiem aHanoro-u@poBUX MEPETBOPEHD i

CHHXPOHI3allii TOBHOGKPAHHOTO BIJEO.

3apa3 He iCHYE €JMHOT METOJ0JIOrT, a THM Oijiplie TexHonorii po3pobienns I'M cucrewm,
TaKUH CTAH XapakTepu3yeThcsi sK «no science, rather art», To0TO «He Hayka, a MHCTEUTBOY,
OpHaK nepiui KpOKH 10 CTBOPEHHS TEXHONIOT T Bike 3pobuieni [299], i pospobnenns B uii 06-
JIACTI IPOJIOBAKYOTH AKTHBHO PO3BHBATUCH.

Tpaauuiiino npouec pospobienns I'M nepenbauae kinbka das. o .

®aza | — npoekryBaHHs i po3pobrieHHs CTPYKTYpH i oKpemux ¢parmenTis rinepme;tia-
JI0/1aTKa, BKJIIOUAIOUM 3BYKOBI BiJl€O-poJiMKM, nmporpamHe ortodeHHs. Paza | — Halbinbin
TPYAOMICTKHI 33 4acoM i JIOIChKMMH pecypcamiu riepioa. Lo dazy 3aiicHIOE KomaHa, 1o
CKJIAJIAETLCS 3
¢ MeHemKepa;
¢ (axiBus i3 CUCTEM HABYAHHS;
eKkcrepra npeamMeTHol o6acTi;
nuzaitnepa-rpadika;

CHCTEMHOIO aHaJITHKA;

CHEHAapUcCTa,

* & & & o

rporpamMicra.

daza 2 3a/1eKUTH Bijl TOTO, HA KW BapiaHT A0JaTKa PO3paxoBaHa CUCTEMA.

Jis InTepHer-goaarkis pozpoGistorses Web-cropivku Moroto HTM i3 BrimoueHHsIM und-
pOBMX Yy crieuiaabHuX Qopmarax 3BykiB, 300paxkeHsb, aHimMauii i Bigeo. lIpu npomy MOXyTh
BHKOPHCTOBYBATUCA CliellialibHi makeTu, Hanpukian, Dreamweaver abo Fror'ltPage.. '

Jns surorositennst CD-auckis BukopuctoByethes sk HTM-dopmart, Tak I cnenianbHi npo-
rpamHi 3acobu (authoring languages and systems), sik, Hanpukiag, ToolBook a6o Macromedia
Director.

daza 3 srmodae npororunn CD-ROM Ha crieniasibHomy npuctpoi WORM (Write Once
Read Many) i iHoro TectyBaHHs a60 po3millleHHs tonarka Ha [HTepHeT-caiTi.

Maza 4 — e TUpakyBaHHs # BUpoOHuLTBO rotoBux CD-ROM.

7.5.3. Ha wnsaxy oo aganTUBHUX HaBYarIbHUX CUCTEM

[HCTPYMEHTOM Mi3HAHHS BBAXAaTUMEMO MpPOLEC NPOEKTYBaHHA CTPYKTYpH rinepTe?KCTy.
Hamu 6yB 3anponoHoBanuit nigxia [57], wo tpakrye crpykrypy (rpad) rineprexcty (I'T) sax
«KICTHK» 110J18 3HaHb, TOOTO HaMbibIL iHGOpMaliliHO-HaBAHTAXKEHHUH €JIEMEHT MOJIs 3HaHb.
Came ue Bi3EpKANIOE CTPYKTYPY 3HAHb, SIKY MOXKHa HA3BaTW Tilep3HaHHAMU. 3aCBQeHHﬂ
i€l CTPYKTY P € HAWBAK/IMBIIUMM KOMIIOHEHTOM IIPOLECY HABUAHHS. O‘{GB.I/I,Z[HO, qHUM 6.1J11>1ne
Oyne koHKperHa crpykrypa ['T BiANOBINATH iHAUBILYyaldbHIH KOTHITMBHIA CTPYKTYpI, THM
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eexrusHilne Gyne BinOysarucs mpouec HapuyaHHs. DakTHYHO i€ O3HAYAE, 1[0 HABYAHHS i
TpeHIHr GyayThb OpraHi3oBaHi He 4epe3 HaB’A3yBaHHA KOHKPETHHX KOTHITMBHHX CTPYKTYp
TOMY, KOTO HABYAIOTb, | TAMaHHsl CTAPHX YABJIEHb, & YEPE3 NPOEKLi K0 HOBOIO 3HAHHS Ha Kapkac
IHJMBIYaIbHOTO JOCBIAY M HAPOLLYBAHHS BKE HASBHHUX KOTHITMBHUX crpykryp. Taka ajgan-
Tl A0 IHIMBIyaIbHUX MI3HABAILHUX CTPYKTYP MOXE ICTOTHO [1iBHILHTH eeKTUBHICTD
HaBYAJILHUX CUCTEM.

Ipononosauuit nmiaxiy 1038005¢ 306pa3uTH 1ose 3HaHb npeameTHot obnacri y BUNIAA
pesieBaHTHOT rinepcrpykrypu HS, Bysnamu skoi € koHuerr# A, suaineni eKCrepTaMu sk
«OTIOPHI», TOOTO MPUHLMNIOBO 3HAYMMI 3B’A3kH aG0 BiHOLIEHHS, IO BUKOPHUCTOBYHOTHCH
U1 IePexXoaiB MK By3namu. Take TPakTyBaHHS € NPUPOIHUM PO3BUTKOM MOJEIeH NOfaHHS
3HAHDb THITYy CEMAHTUYHUX MEPEX, AKI HAa CY4aCHOMY eTarli BBKAXOTHCS HaiGiIbI afeKBar-
HUMH CTPYKTYpi JH0ACHKOT Nam’sti. [IpUpoaHo, WO TaKi KOHILENTYaNbHO-KOTHITHBHI CTPYK-
TYPH BUDIBHSIOTHCA Pi3KOIO iHAMBIIYaNbHICTIO, MOB’A3aHOIO 3 OCOBHCTUMH, IHTEJeKTYallb-
HAMH A POdCCIHHUMH PO3XODKEHHSIMM HOCITB 3HaHL. Y JIeskoMy CeHci Taka CTPYKTYpa €
KOTHITUBHOK MOAEJUTIO IHJIUBIA.

IpononoBanuii 1miaxin Y3TODKYETBCS 3 KOHUENUICO MyssTHaepesa [240], 1o peaiizye
MHOXHHHe BiaoOpaxenns T1O. Mogeaw kopucrysaua, copmoBana Ha LbOMY [IPUHIIMIII,
Oyae BinOMBATH «MOJIEIb CBITY» MEBHONO KOHKPETHOI'O KOpHCTYBa4a y BHIIAI rineprpada,
BY3/IH SIKOIO, Y CBOKO HEPry, MOXYTb Oy TH POZKPUTI y BUIIISA/ MiNEPCTPYKTYP HHXKUOTO PiBHS.
DakTHIHO 1ie BIANOBI/AE CYG’ €KTUBHAM KOHUENTYAIbHHM CTPYKTYpaM y ram’sati. Yacto B
npobiemarnili AHC BHKOPHCTOBYIOTH HOHATTS CLEHAPIIO. Tpaauuiitno nin cuenapiem po-
BYMICTBCA OTMC 3MICTOBHOT, JIOTIUHOT i TMMYacoBOT B3aeMouLii CTPYKTYPHHUX OJHHML NPO-
rpamy, 3a JI0NIOMOrOI0 IKMX peali3yeThest aBropebka mera [17].

OueBrAHO, IO B rinepmesia HaBYAILHUX JOMATKAX MPUPOLHUM HOAAHHIM CLCHApIIo €
rpad rineprekcry. Ipu LboMy BaXIMBO JOMOITHCA, O6 LE cueHapiit Bignosinas (6ys pe-
JICBAHTHMM) YSBJIEHHAM SIK YUMTC/IIB, TaK 1 YUHIB.

Penesanrna I'T-ctpykrypa BinoGpaxae crparndirosany mepexy HS = <A,R>, wio Bigo6-
paxkae iepapXito MOHSITH MPEAMETHOT 0bnacTi y 8p0p1vn', AKa BIATNOBIA€ MPodeciiHuM ysBIeH-
HAM CKCIIEPTIB | HE BUK/IMKAE KOPHITHBHOTO IMCOHAHCY B KOPUCTYBaya.

Hnst popmysanus cTparrdikoBaHOT MHOKHHHU BEpLIMH A MOXKHA BUKOPHCTOBYBATH MO-
Andikauiio anropuT™is 06’ €KTHO-CTPYKTYpHOTO aHaiizy OCA.

Anroputm «OCA-rinep»

Cdopmymoparu mMeTy H 3i6paru Bif ekCnepTiB BCiO 40CTYIIHY iHhopmariito.

[

Bushaunry kisbkicts crpar N, o nianaraots ¢popmysaHHio.

3. 3 indopmauii, orpumanoi Bia excnepris i 3 niteparypu, BUOpAaTH BCi 3HAYMMi OCHOBHI
06’exTH i nousTrs {A} i pO3MICTHTH X 32 BUTpaTamH, copMyBaBLIK OIOPHI MeTaBY31H
['T-cTpyxrypm.

4. JleTanizyBary KOHLIENTH, KOPUCTYIOUHCH CHAJIHOIO KOHLIEMILIEIO (top-down).

5. VrBOpHTH METANOHATTS 3a koHLentieto (bottom-up).

6. BMKIIOUMTH HOBTOPH, HAAMIPHICTD | CHHOHIMIIO.

7. OOroBOpuUTH MOHATTS, WO HE BBIHUUM B cTpykrypy I'T i3 EKCITepTOM 1 BKJIIOUUTH 1X a0

BHIIYYUTH.

8. Busieumu ocnosri Binnocuru {R} i cnpoexrysarn eckiz I'T CTPYKTYPH.
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9. 3ilicHUTH 0BCTEKEHHS TOTEHIIMHUX KOPUCTYBAUIB 3 METOIO BUSBICHHS IXHIX KOIHITUBHUX
ysaBieHb rpo 3aaady [10, a takox (opMyBaHHs MOJIE KOPHCTYBaYA.

10. Tlpusectu y BiarnosignicTs eckis I'T 1 nogaHHs Kopucrysaya.

11. Chopmysaru psin cueHapiis obxony I'T i3 meroro CrnpouieHHs nasirauii 1 o0Giky

HEOOXIIHUX CLUEHAPHUX 3B SI3KIB 1 BKJIIOUMTH iX Y CTPYKTYPY.

Lleit anropMT™ BMSBISE KAHOHIUHWHA a00 OCHOBHHH CleHapiH, afnbTEPHATHBHI ClEHapil
hOPMYIOTBLCS Ha IACTABI AESKOTO IHIOIo NOCBIY BUKIIaatHs, b0 3 ypaxyBaHHIM Kareropii
KOPUCTYBAaUiB.

Ilpu pospoGiienni rimepmesia-0AaTKiB HeoBXiaHO TAKOMK ypaxysaru (akrop 30ananco-
BAHOCTI 3BYKOBHX i BiaeoBy3nis onoproi I'T-cTpykTypn, T06TO aynio-i BijeodparmedTy no-
BUHHI PIBHOMIPHO PO3MOAUIATACS 110 MepesKi. JUisl LbOro BBEIACHE NOHATTA «po3hapOyBanHn»
By3J1iB, 1110 JIO3BOJAE HAOMHO OL{IHUTH 3021aHCOBAHICTH MEPEXi 3a ay/lio- | BIICOHABAHTAKCH-
Ham. Anroputm «OCA-rinep» BpaxoBye HEOOXIAHICTL aHami3y HE TIIbKH BUXIIHOT iHop-
Mauii, ane ¥ HaBirauitHuX MONUTUBOCTEH:

nepeMilleHHs 3a €KPaHOM Ha3a/l;

IOBEPHEHHS J10 MTOUATKY:

IIOBEPHEHHS 1O [IOYATKY CEKUIT;

Nepersisiji CTPyKTypH;

BKJIOUEHHS BIIE€O;

¢

.

L4

*

¢ O3BYUYBaHHs €KpaHa;
¢

¢ JIONOMOTA;

4 nepeMillieHHs Ha eKpan ynepe.

OcoBANBO KOPUCHUM B pealtizailii rpadiuHoi HaBiranii € Te, 1o B JAOBUILHIA MOMEHT KO-
PUCTYBAU MOKE FOJAMBUTHCS CTPYKTYPY CHEHAPIO # 3pO3YMiTH, B SIKOMY MiCLL BiH 3apa3 re-
pebysae.

Takuit niaxin sukopucranuit npu crsopenti I'T AHC B obnacti imxenepii 3namb s cuc-
TeM aucTaHuiiiHoro Hapuanns. Cucremu napuans B oGnacti I maromh Hapasi nesesnky
icTopilo, Xoua rpy BiACYTHOCTI MiAPYYHUKIB i3 1MX JAUCLMIIIH L €JIEKTPOHHI TTIPYYHUKH
ocobnuBo HeobxiaHi. BijoMi nuie nooaunoki poGoTy B Halllii Kpaini i 3a i MexaMu — «baza
sHanb Juis pospobmosaudis EC» i KARTT (Knowledge Agcuisition Research and Teaching
Tool).

Mpu npoexrysanni Gyab-skoi I'T-CTPyKTYpH HETPUBIAILHUM 3aBIAHHAM € BUW/LiTIEHHS
OTIOPHHX» KOHLEMTIB — I1TaHb, IPAKTUHHO HE BUCBITIEHHX Y JliTeparypi. ¥ pobori [43] na-
Be/ICHHiA OTIsijL PI3HUX METOJLIB BM/(00YBAHHS 3HAHD, 110 YACTKOBO BKJIIOUAIOTD 1 A0CIIICHHS
3 BUABJICHHS 3HAUYIIMX KOHUENTiB. MOXHA 3arpornoHyBaTH BUKOPHCTOBYBATH UIs LUCT METH
METO/H 6araToBMMipHOro rpalyioBaHHsl, WO AO3BOJISIOTh BUSBJISTH CTPYKTYpPY IHIAMBILya/Th-
HHX MEHTAJILHHX [POCTOPIB, aHAI3YIOUM NONApHI 3B’ 13KM NOHATH NPEAMETHOT 001acTi.

L1 METOAM BUKOPUCTOBYBAJIMCS i paHilue [ist BABYCHHS CEMAHTUUYHHUX MPOCTOPIB 1aM’ i,
OlHAK MOXHA BIUKOPUCTOBYBATH HOBHH MijIXi/, OPIEHTOBAHMIA HA aHANI3 HE TLIbKH OCEH MeH-
TaJIbHUX MPOCTOPIB 3 BUABJICHHAM Bi/INOBIAHNX KOHCTPYKTIB, aJIe M TOYOK 3ryLIEHHS NIOHATD,
HA3BaHUX «aTPAKTOPAMMU» JUisl BUSB/IEHHS METANOHATh a00 KOHUEMNTIB.

Hapasi ui koHUenTH yTBOPsTH By {A} penesanTHoi I'T-cTpykrypH, siky Moxua dak-
THYHO TPAKTYBATH K MOJeJTb kopucTysaua UM (user model):
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UM = {A,R}.

I'mmbii pocnimkenns [224] nokasanu, 1O IICMXOCEMAHTHUHI METOM 30aradeni HOBMMH
ceMenTaMu (BHKOPUCTAHHS MeTa(GOPUUHMX TLIIAHIB), MOXKY Th CTIPHSITH BUSBICHHEO IMILTILIMT-
HUX CTPYKTYP 3HaHb, 0 HE [11/IAH0ThCS BUABJIEHHIO HIIUMHA METOAAMH.

Bukopucrannst UM stk rineperpykryps B rineprekcropux AHC 103Bosise cTBOPIOBATH
«THYHKi» pesleBaHTHI cueHapii, OpieHTOBAaH] Ha KOTHITMBHI OCOOAMBOCTI HEBHHUX I'PYIT KO-
puctysadip, OcTaHHE 3ayBaXKEHHA MOXKHA TAKOK BIIHECTH 10 pO3po0IeHHs CHCTEM rirep-
mestia. OueBHIHO, Wo 1MHO0Ke i KOHCTPYKTHBHE BUBHCHHS JIOACLKOrO dakropa B obJacri
KOMITIOTEPHUX HAYyK MOKE ICTOTHO PO3CYHYTH MEXKI CYUaCHHX IHTEeKTyalbHUX | HaByallb-
HUX CHCTEM.

3anuTaHHSA AJ1s1 NOBTOPEHHA Ta KOHTPOJIO 3HaHb

1. JLian 4Oro citijt BAKOPUCTOBY BATH MCTO/H TCHXOCEMAHTHKNY

[\

SIKi POPMH BHKOPUCTOBYIOTH NCHXOJIHTBICTHYHT METOM?
1o Take cemanTuunmii ripocrip 3naun? Hapeairs npukiag,

YoMy ceMatituuni mpoctopm Jisox keatidikosaunx (haxisiis MoKy s OyTH pisnumn?

WS L

Hareairs npHKIIaz acoliarvBHOT MCPEX] CTPYKTYPH 3HAHD.
6. SIKi MCTO/AM BUIHOCSTHL 10 METO/LIB MCHXONONTUHOIO I'PaLyIoBais?
7. Sl spidcnioctbes nody0Ba CeMAaHTHUHOTO NpocTopy?
l1{o rake GararoBumipne rpajyiosanus?
9. JList 4Oro BUKOPUCTOBYIOTLCS METO/IH 6araroBUMIpHOIo rpajyiosams?
10. SIky MOAENIb BUKOPUCTOBYIOTH MCTO/IH OaratoBUMIPHOIO Ipajyiosariis?
1. Yum BIAPIBHACTBCS NCUXOCEMAHTIKA BI){ IHKEHepli 3Hanb?
12, TloscHiT, BUKOPUCTAHHS METAPOP JIISI BUABICUNS KITPUXOBAHHX) CTPYKTYP 3HAHbD.
13. Sli Bu 3Hacre pigui rpajyroBaHHs 3HaHb?
14, Slki opictroBani MeTOAM BUIOOYBaHHS 3HANL?
15. 'V yomy nosstrae mijaxiji BAKopucranus merapop?
16. SIk BUKOPMCTOBYIOTHCS pelliTki Keluti 1S NCHXOCeMaHTHUHMX TeCTiB?
17. SIKk MOYKHA IHTCPIIPETYBATH FEOMETPUUHY MOAC/Ib I'PajlyloBaHHg?
[8. Y qomy nossirac MeTojL periepryapHux petitok?
19. 1llo sBasiorh cobOKO penepryaphi peritkn?
20. Siki Bu sHaere METO/M BUSIBIICHHSI KOHCTPYKTIB?
21. Onuuirb MeTolt MIHIMAJILHOIO KOHTEKCTY.
22. 1Mo mo3BOASsIC BU3HAUMTH aHAlIi3 PEerepTyapHUX PeliTOK?
23. 1o 103BOASE BU3HAYMTH aHai3 [CKIJIbKOX periepTyapHuX peliTok?
24. SIki icHy10Th CrIOCOOH TOPIBHSAHHS JIBOX PeLIITOK?
25. 'V 4oMy NoJisrae aHasti3 rpyn CHCTeMHHX KOHCTPYKTIB?
26. HapeaiTh TpHKIan CHCTEM, BSIKHX pealli3oBaHi aBTOMATH30BaHE CTBOPEHHS pernepryapHux
PELIITOK 1 BUAOOYBaHHS 3 eKCHEPTIB KOHCTPYKTIB.
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27.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
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IIlo o3Hauae TepMiH «KepyBaHHS 3HAHHAMNY?

SIki TeXHOJIOTT BHKOPUCTOBYIOTHCA st 3acTocyBaHHs KM-cucrem?
Slki npuunnm pospodnerns KM-cucrem?

o o3na4ae MOHATTS KKOPTIOPATHBHA NMaM’ AT ?

SIKi iCHYIOTB PIBHI KOPHOPATUBHOT Nam’sATi?

Ski icHyroTh eTanu nig yac po3pobnents cuctem KM?

Ski ocHoBHi dyukuit OMIS?

Sx Burmspae apxirexrypa OMIS?

SIki ocobausocTti pozpobiierns OMIS?

SIxi By 3naere Bisyanshi Mmeroan cnienndikauii # ripoexryBands 6a3 3uaHb i pospobients

KOHLENTYaIbHHX CTPYKTYp?

Ynwm e penesanra ['T-crpykrypa?

PO3MlJ18

MALUMHHE HABYAHHA
TA HEMPOHHI MEPEXI

¢ lloHATTS MAIIMHHOTO HABYAHHS
¢ | eHeTHaHO-a/TalTHRHI aJlTOPUTMU
¢ lnrenexryansuuii anams janux. [lobynosa nepesa piniens

¢ IlIryuni HeHPOHHI MepeK]

()‘lCBI/I)lH(), 110 CaMC 3HAHHA € HEeHTPaSIbHOIO JIAHKOIO 6}/)1})—}1 KOT iH'l“CJlCK'['yaJlbHO.l. CHUCTEMMU.
(v)}'lH’dK 3aBJlaHHSA OTpUMatH 3HaHDL Bi}l J‘lIO}’lCl\/'l-Cl]Cl.liaﬂiCTiB € HAATO CKNAAHUM, TOMY B TaKKhX
CUCTEMAX BUKOPUCTOBYIOTLCH METOAM Ta aJITOPUTMH MALLIMHHOTO HaBYaHHsl. }_’[armﬁ pO.’B}liIl i
NPUCBAUECHO TAKUM METO/AM Ta AJIFOPHTMaM.

8.1. NMOHATTA MAWWMHHOIO HaBYaHHA

[1ij1 MAlLIMHHUM HABUAHHAM PO3yMieMo Oyjib-sike rokpaiieHts poboTu IHTeNeKTyanbHOT
CHUCTEMU, KA € PE3YJILTATOM HAKONMUEHHS J0CBiLy. HaBuaibHi anroputMu HallijieHi Ha a1o-
CAPHEHHS OJHOT0 200 JICKIILKOX HACTYITHHX pesylibTaris:

1) po3BIIMPUTH KONO PO3B’SIBYBAILINX 3a4au;

2) BUABATH TOMNIIT PO3B A3KH;

3) OTpPUMYBATH BIINOBILL 3 MEHLIIMMHU 3aTpaTamu;
4) CrpOCTHTH BKE HASIBHI 3HAHHA.

by/ih-sika cucTeMa, CTBOPEHA 3 TAKMM PO3PAXyHKOM, 11100 BOHa MOTa MOAM(IKyBaTH | no-
KpalllyBaTH CBOK pobOTY, MOBHHHA MICTUTH HACTYIIHI 4 TOJIOBHI KOMIIOHEHTH!

1) MHOMXKHHA IHPOPMALLIHIMX CTPYKTY P, BAKUX KOJYEThCA NOTOYHUH PIBEHb IHTENEKTYANLHOCTI
cucremu (0asza 3HaHD);
2) anropuT™ 3aadi («BUKOHABelb» ), SKMH BUKOpHUCTOBYC 0 a3y 3HaHb Ui KepyBaHHs

AKTUBHICTIO CUCTEMH;

3) MOJLyJIb 3BOPOTHBOTO 3B’S3KY («KPMTHK»), AKMI CMIBCTaBJsi€ JOCATHYTI PE3YNbTATH 3

DamaHumu;

4) HaBYAJLHUI MeXaHi3M («y4eHb»), SKUH BUKOPUCTOBYE 3BOPOTHIH 3B’430K, 110 HA/IXO/IUTD

BiJl KPUTHKA JUIsS OKpALIEHHs Oa3H 3HAHb.

195



IHTenexkTyanbHi cuctemun

8.1.1. ba3oBi BU3HAYCHKH

ToHSTTS «HABYAHHA» TA «CAMOHABYAHHS» € OJIHMUMM 3 KITIOYOBHX Yy TEOPIi LUTY4YHOIO iHTe-
sexry. BoHu siBHO a0o HEABHO 3yCTPIvaIOTLCA B YCIX pO3iNaX MijpyqHuKa.

Y neuxonorii MmijL HaB4aHHAM PO3yMIeThCs HaOyTTs yMiHb Ta HABMYOK, siki pauitue Gyin
HeBitoMuMHU. KasKyTh, IO CHCTEMa HABUMIACA YOMYCh, SKLIO BOHA CTaja 34aTHOI 0
BHPILLCHHS AKMXOCh 3aBJlaHb, SIKi 0 LbOTO BOHA BUPILlyBAaTH HE MOMIA. 3BHYAHHO, AKIIO
HOBA NPOUC/LYPA NIPOCTO KMUMCh IPOrPAMYETHCA, HABPS/] M € CEHC TOBOPHTH MPO CHIPABXKHE
HaByaHHs (3raflaiTe IIOHSTTA JICKIAPATUBHOIO | NPOUELYPHOTO MiAXOMIB, & TAKOK AUCKYCItO
PO BU3HAUCHHS IHTeJIeKTY B3araii). ToMy 4acTo cneuiaibHo 1iAKPeCTIoeThCs, 1O NPH HAB-
YAHHI [HTEJICKTYabHOT CHCTEMH BiAOYBACTLCA CAMOCTIHHE BUBEAEHHS HOBOT iHdopmanii 3
HagBHOT abo 1OHHO oTpumanoi [71].

Vincron [170] Buainse taki pisHi HABUAHHS: HABYAHHS HIJIIXOM NporpamMyBaHHg; HaB-
HAHHS ILUISXOM 1TOICHEHHS; HABYAHHS HA NPUKIIA/IAX; HABYAHHS LIUIAXOM BiJIKPUTTS.

MozkHa ckasaT, 110 NP NEPEXoi Bl HIXKIUX PIBHIB 10 BUIIMX KYUEHb» BUKOHYE Bee
Oiurbury uacTuny Tiei poGOTH, Ky paHille BUKOHYBAB «yUYHTEIb.

Hapuanns 6e3 «yunress» Ha3UBACTLCS CAMOHABUAHHAM.

8.1.2. ABTOMaTH 3 NiHIKHOIO TAKTUKOID

[cropruno riepunmu Gyim MoJieni HaBYAHHS HA OCHOBI CTUMYJILHO-PEaKTHBHOT Teopii. 3a
CyTTIO, e OyJIO MOJENIOBAHHS 11POIECY YTBOPEHHS YMOBHUX pedieKCiB 1A OCHOBI «110Ka-
PAHLY 1 «330XOHCHBY, IKI OTPUMYE CHCTEMA BHACIIIOK CBOIX jlil. CTBOPEHHIO 1LMX MOfeIEi
repeyBsae psijt QizioNoriuHux ekcrepumMenTis naa TBapuHamu. JloCHTL NMOKa3oBUM ¢, 1ia-
HPHKNAJL, TAKHH.

IO CAIHET NAUIOK Mae MOKITUBICTD o0parn ojtHy i3 JIBOX JIH: 11061y Harpago abo
HAABo. SKWo BiH NOBiKUTL NAJIBO, BiH OTPUMYC 3a0XOuCHIs — HOIO roAyioTh. SIKINO K
NALoK 110ODKMTE HANIPABO, Bill OTPUMYE NOKApaHNS — yjap eekrpuanum crpymom. [latgox
3A3)1ANCTI AL HE 3HAC, Ky HoMy Oirry, i BiH HABUACTLES LILOMY HISIXOM 11PO6 | HOMMUJIOK.

J1st MOAEIIIOBAHHS TAKOTO THITY HABUAHHS BUABMIIOCS 3DYHHUM 3aCTOCOBYBATH aBTOMATH
3 JHHHHOI TAKTUKOO. PO3IsineMoO 0CHOBHI NPUHLHIH PYHKITOHYBAHHS LIUX aBTOMATIB.

Hexali nposoauries cepis ekcriepuMenTis, i cucTemMa B KOKHOMY CKCIEPUMEHT] MAE MOYK-
AMBicTh BUOpaTy OtHy 3 m MoxnuBux aiit. Toni ABTOMAT 3 JIHIAHOIO TAKTHKON), SKHH MO-
A€ NOBC/IIHKY TaKOT CHCTCMM, MA€E m IPYTI CTANIB, KOYKHA IPYTia CraniB Bianosiae nesuii
Jul. Tounime, axuio asromar nepebyBac B Oyjib-stkomy crani i-i rpynu, Bin Bubepe aiio, sia
BiAIOBIIAE LIH 1pyIIi.

Koxxra rpyna mae g cranis. Ilapamerp ¢ wasusacrbcs ciubunoto nam’smi asmomama.
Crann KOXUOT rpyr nponymeposati Bix 1 10 g — Big Haitmenin mubokoro CTa"y /10
HaiGinbur mmGokoro. Hosnauumo uepes & Y7 j-it cran k-i IpyIu.

ABTOMAT 3 NIHIHHOIO TAKTHKOIO, SIKHH MA€ TPH Ipyru crauie i muGuny nam’sti 4, 306pa-
aKeHo Ha puc. 8.1. HopHoto Kpankolo BiI3HA4eHO NOTOYHMI cTaH (Y HALIOMY BMNAjIKy — |-
i cran |-T rpynm). Lle o3nauae, 1o Npu 4eproBoMy eKcHeprUMeHTi apromar Bubepe nepiy
0.
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24)

3(4)
2(3)

Puc. 8.1. Aemomam 3 JifHIUHOK MAakmuUKok.

Haguanus apromary 3 AIHIHHOIO TAKTHKOK 3MIHCHIOCTLCS IUISIXOM MEPeXo/ly Bifl OAHOro
crany 10 inworo. LLi nepexoan BijdyBatoThes BIAIIOBUIHO IO HACTYITHAX npasmi1. o

sl asromar, nepebysaiount B crami k ¥ (j-i ctam k-1 rpynu), B pe3yJibrari B.H6()py k-1 aii
OTPUMYE 320XOUCHHS, Bl ICPEXOANTH 110 crany k ¢/ (Bimbin mubokoro crany 1..u<:'|' K IPYIH),
AKNLO j < . [HTYTPUBHO e MOJKHA PO3YMITH K “HIJIKPIIICHHST BICBHCHOCTT Y NpaBRIb-
noCTi ¢BOro BAGOPY”. Slkio 3k j = ¢ (To6To AKILo aBToMaT HepebyBac y HAHIIMOLIOMY CTaHI
JCAKOT IPYNH), BiH 3aJMLIACTBCS Y LIbOMY 7K CTaHI. N

Tak, asromar, 300paxeHuit Ha puc. 8.1, nepeiue J0 ApYroro craMy HIET XX I'pylid
(puc. 8.2).

34)

Puc. 8.2. Bmina cmaHy 8 pe3ynbmaimi 3a0X04EHHS.

Slkuto aBromar, nepedyBaioun B crani k 7, B pesynbrari BU6opy k-1 i1 0OTpuMye€ noKapamus,
BiH 11EPEXOMTE 10 CTany k ¢ 7/ (MeHLll IIMOOKOro CTaHy i€l ) Ipynu), akio j > /. [HTYTrHBHO
e MOXKHA PO3YMITH K “mocJiabiieHHsi BIEBHEHOCTi y NpaBHALHOCTI i, Slkuwio x j = [
(To6TO, AKIO aBTOMAT fepefyBae y nepuioMy cTaHi AesKol rpyriu), BiH E€PEXOAUTH 10 nep-
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HIOro CTaHy JesAKol IHWoi rpynu. Ile o3Hauae 3MiHy MOBEIIHKM: B HACTYITHOMY €KCHEPUMEHTI
aBroMar Bubepe iHiy Ailo.

Tax, apromar, 3o0paxenuii Ha puc. 8.1, mepeiipe 10 nepuioro craHmy japyroi rpymnu
(puc. 8.3).

34

Puc. 8.3. 3mina cmaHy & pe3ynsmami nokapaHHsi.

Mu Gaunmo, wo mnbuna nam’aTi Mae Jy)ke BejMKe 3Hauends. Boua xapakrepusyc,
CKUILKM I10KapaHbL B CEPeAHbOMY MOBHHEH OTPUMATH aABTOMAT JUTSE TOT'O, 11100 3MIHHTH CBOIO
HOBEJLHKY.

VY nalnpocTiinomy BHITAKY, KOJIKM KOXKHA Jist 3aBK/H 1108’ 93ana abo 3 nokapatam, abo i3
3A0XOUEHHIM, aBTOMAT BPELITI-PELIT ONUHAETLCS B HARITIMOILIOMY CTaHT HAROITTUMASILHIIOT
JUT Ta 3JIUILIMTBCS TaM HazaBad. I iuGuna nam’ siri B UbOMy BUTTaAKY IIOBUHHA Oy TH MIHIMaJIb-
HOO.

Hexait Tenep tipu BuGOpi koxxHOT JIiT nokapaHus i 3aoxouenust Bi0YBAIOTHCS 3 NEBHUMU
HMOBIPHOCTAMK. Y LIbOMY BHITAJIKY 301bINEHHS MHOUHM nam’sTi agroMara 36iibinye Horo
KIHEPTHICTB? TA 3MEHLIYE BIPOIIHICTE BUTIAIKOBUX NIEPEXO/IB Bij GiibUT BUTLIHOT NOBEIHKH
JI0 MEHIL BUI'LJ(HOT.

Curyanis uie OUILII  YCKIQIHIOETHCS, SKIO XAPAKTCPUCTHKH  CepeiloBHiia, To6To
HMOBIPHOCTI 3a0X0UEHDb 1 1I0KAPAHD, HE 3aJIMIHAIOTHCS CTATIMMHU, 2 3MIHIOIOTHCS 3 yacom. Y
LLOMY BHIAJUKY aBTOMAT 1TOBUHEH NEPEHABYATUCS BUIMOBLAHO 10 3MIH CECPEOBUILA, 1 [TIU-
OuHa nam’ ST, WO XapaKTepu3ye HIBUAKICTb TAKOIO IEPEHABUAHHS, HE MOBUHHA OYTH Hi HAJITO
BEJIMKOIO, HI HAJITO Mallolo.

Hapetnrri, BOGIHBHIA HANpsMOK A0CHILKEHL OYB OB A3aHUH 3 KONCKTUBHOIO OBELIHKOIO
ABTOMATIB, KOJU PO UAECTLCA (PYHKUIOHYBAHHS GAraThboxX aBToMariB 3 JiHIHHOIO TAKTHKOIO,
KOKHHHN 3 IKUX Tiepecsiifaye cBot L.

8.1.3. ®PopMmyBaHHSA Ta 3aCBOEHHS NOHATHL

Oane 3 HaWBajXCIMBIILIMX MICLb y NpoUeci HaBYaHHs 3alMaE y3arajibHCHHsI, SKe Nosisirac
Y BUAUICHHI CIITBHUX PUC, XapaKTEPHUX I THX YW iHIIMX ABHMILL i noHaTL. DopMyBaHHs
TOHATL € OMHUM 3 HaWBAKIMBILIMX BWIB y3arajibHeHusn. [1pobremy popMyBaHHs MOHATS
MOXKHA He(GOpMATLHO CHOPMYIIIOBATH TAKMM YHHOM: HA OCHOBI HASBHUX CHOCTEPEKEHDL BH-
pOOWTH CTPYKTYPOBAHMIA ONUC MOHATTSE, 200 3K HaBip NpaBu, SKi A03BOJISIOTL BU3HAUUTH, UK
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OXOIUTIOETHCA TOM UM IHIIMH 06’ €KT MeBHUM TOHATTAM. SIKILO XK MOHATTS Yxe chopMoBaHi
i oTPiGHO NMLlle TIepe/iaTh 3HAHHS MPO i MOHATTS IHTEIEKTyalbHIH CUCTeMI, HAETbCA Npo
3aCBOEHHS MOHSTS.

Opiero 3 nepuux gopmaiiizadiil npouecy GopmyBaHHs 1 3aCBOEHHS TIOHATL CTasa Kia-
cnuna cxema bonrapaa [51]. TIpasuna, SKi BiAAUISIOTH O/IHE MOHATTS B/l IHILIOrO, IIIYKAKOThCH
y BUIISAE M3 FOHKIUT AeAKUX Jtoriuunx QyHkuii. Honyk inpopmarnBHUX 03HAK, BIJ SKHUX
noBUHHI 3asiexkary i GyHkuii, Ta komOiHauiil o3HaK, AKi MAIOTh 3HAUCHHS JUTIs Bi/UllJIEHHS
OJIHOTO MOHSTTS Bijl IHUIOTO, 3AIICHIOETHCS WIISXOM Tiepebopy.

Yincron y [170] onucye MeTO 3aCBOEHHS TIOHATH Ha MPUKIA/IaX MUIIXOM 3MIHM MOZEITb-
HOTO onuey. T1py IEMOHCTpALLIT HEPLIOTO HPUKJIALY CUCTEMA LIAXOM HOro 6e3rnocepeHboro
anajtizy GopMye y CBOIH 11am’ATi 1104aTKOBY MOJIENDb HOHATTS Y BUIIIAAL AeAKOT CeMaHTUUYHOT
mepexki. Jlasi onucyeTbes METOAMKA KOPEKLILT i€l CeMaHTUHOT Mepexi npu JleMOHCTpalLi
MiIKPITLTIOBATLHUX NPHKJIAAIB (TIPEACTABHUKIB LLOTO [OHSTTS) i KOHTPHIPHUKIAAIB THITY
«maibke Toroy. «Maibie Te» — 1€ NPUKIIaJL, SKHI He ¢ MPEICTABHUKOM 11HOr0 KJIacy Hepes
JIesIKl HEBIMOBIHOCTH.

3rajaemo nporpamu EBPICKO ta AM, creopeni [I. Jlenarom [277]. Lli nporpamu mManu
MOJCIMBICTL HA OCHOBI aHAJi3y resHOro HaGopy Ga30BHX MareMarTH4HWX TPABMIL | MOHSTH
BCTAHOBIIOBATH HOBI CIiBBLAHOIICHHS 1 GOPMYBATH HOBI NOHATTS.

JlapaMerpuuHe HaBuaHHs €, OUEBMIIHO, HAMOLIBII JIOCHI/DKEHUM T1I/IXO/I0M JI0 HABUAHHA
CHUCTEM LITYHHOTO IHTENIeKTy. BOHO 3HAXOAMTDL IMPOKE 3aCTOCY BAHHS, 30KpEMa B CUCTEMAX
posnizHasanss oOpasis.

Hexaid, HAMPUKIIA/, CUCTEMA TTOBMHHA HABUMTUCS BIAPIZHATY O/IHE NOHATTS Bi/ IHLIOIO.
lpy napamMeTpuaHOMY HABUAHHI BiPa3y 3aacThCst 3aralibHAH BUIIISN (dhyHKUIT, KA MOxce
OyTH BUKOPMCTAHA JUlsl POAUICHHA TTOHSIT, HEBLIOMUME 3QINILAIOTHCS JIMLIE Jestki napa-
METPH, BiA SKHX 3a1eskuTh Us QYHKILiS, | came ui napamerpy rnosunii Oyt BU3HAYEHI B TPo-
1Heei HABYAHHSL.

8.1.4. Ba30Bi NOHATTSA Teopil iHAYKTUBHUX BUBEAEHb

CA0BO «iltyKilis» 03Ha4a€ 3UIHCHECHHS BUBEIACHHS «BiJI YaCTKOBOIO JI0 3arajibHOro».
[HAYKTHBHE BUBEACHHS TOJSAIAC Y TOMY, U0 IHTEIEKTYaIbHA CUCTEMA CIIOCTEPIrae HeBHUH
naGip (axris i Ha 0cHOBI LLOrO (POPMYE BarasibHe HPABKIIO, ske Onucye Bei Ui gaxty i 103-
BOJISIC OTPUMYBATH HOBI roaibHi gakru. B inwiit inrepnperanii, cnocrepiraerbes HaGip
00’ CKTiB, JUIS SIKUX CIPABIPKYETHCS TIEBHE 1PABKIIO, | HA OCHOBI LIMX CHOCTEPEKEHD POOUTHCS
BUCHOBOK, 1110 11€ TIPABUIIO CHPABIDKYETLCS IS BCIX npeameris. Ha Bigminy Bia aenyKTus-
HOL'O, IH/IyKTHBHE BUBE/ICHHS MOXKE BUSBUTUCS XHOHUM.

Ctiji po3pi3HATH iHAYKTHBHY NEPEBIPKy IiloTes Ta iHayKruBHe GOpMyBaHHs Iinores Ha
OCHOBI TIPUKaAiB. Y NEPIIOMY BHIAJKY repesipserbes jeska pxe cdopmoBana rinoresa.
SIKUI0 TP LBOMY HE BAETLCS 3AIHCHUTH NOBHC TIepeOUPaHHs, MU HIKOJIM He 3MOXKeMO OyTn
[OBHICTIO BIEBHEHI Y CTIPaBeUIMBOCTI iNOTE3M; MU MOXKEMO JiHile 30iabuTh abo 3MeH-
LIMTH CTYTIHb HALIOT BIEBHEHOCTI,

V Apyromy X BUMA/KY Ha NMOYATKY JOCIHIDKEHHS NMoTe3H wie He icHye. Bona hopmyeTnest
Ha OCHOBI aHAJII3y NPUIUIAIB, | MCIS UBOTO iT YACTO MOXKHA [IEPEBIPUTH THIIMM LUISIXOM.

8.1.5. MNpaeuna dopmyBaHHA rinoTe3 Minns
Jhk. Minib 3anporionyBas YOTHPH TpaBuiTa iHyKTUBHUMX BuBeaeHb [58]. Cyrb iX 3BO-
JATHCS 10 TaKOro.
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Hpasuio 1 (memod eunerenns nodibnocmeii). Hexait mu macMo Taki CIIOCTEPEIKEHHSI:
(a,d,q); (a,d,q); ..., (a, d, q ). Tyt a, d — gesxi daxry; q,, - .., q, -~ HabopH AeAKUX IHLIHX
hakris. IHIIAMK CTOBAMH, MM MAEMO 1 CHOCTEPEXKEHD, B Koxmomy 3 SIKHX MaJsio Micue i a, i
d. Ha nifcrasi Takux crocrepexkeHb MOXHA BUCYHYTH rinoresy: “a ma d 3a6cou 3ycmpiva-
1omeca pazom”. SIKWO y HAIOMY PO3HOpSIDKEHHI € Gilblue iHdopMaLiT, Ha OCHOBI wiel 10~
AATKOBOT iH(OpMALLT THKOJIM MOMKHA 3pOBHTH CKNIaJHIIL BUBEIEHHS: “d € npuvunoro d” abo
“d ¢ npuyunow a”

IpaBusto 2 (memoo susenennn siominnocmeii). Lle npasuio no3ponse 3poOHTH Ti caMi
BUBE/ICHHS, WO W npaBuio 1, ane 3 Gitblioto Mipow BnesHeHocTi. Tounilue, BiANOBiaHe
[HIlyKTHBHE BUBEICHHS “a ma d 3a6ocou sycmpiuaionvcs pazom” pOOUTBCS, SKIIO MM MAEMO
H CIIOCTEPEIKEHD, IPHHOMY B § BHII4/IKaX Criocrepiraiucd i a, i d, a B n-q BUNaKax He Masiu
Mici Hi a, 1i d.

paeuio 3 (memoo ¢unenenna sanumky). SIkino y vac € nesuuit Habip crniocrepexkeHs,
Ha OCHOBI SIKMX MOXXH& 3POBUTH BUBECHHS, LI[O 104Ba ENEMEHTIB (a7, h) TATHE 3a 0600 NosBY
€NEeMCHTIB (¢, d), 4 HA OCHOBI THLIMX CIOCTEPEIKEHb BCTAHOBIIEHO, 110 “b € npuuunoio ¢”, 10
MOXHA 3pOOHTH [H/LY KTHBHE BUBSACHHS, 110 “a ¢ npuyunoio d

Ipasnio 4 (memoo 36 ’asnux 3min). Hexail a; ¢ A, d; € D, i mu maemo rpyny criocrepe-
KEHD: (aj, ..., dj); Kpankamu nozuadeni necyTresi enemerTd. MojHa 3poGUTH BUCHOBOK npo
T€, O NO’BA €JIEMEHTA 3 MHOXKMHU A 3aBX/IM TATHE 3a cODOIO MOSBY €JIEMCHTA 3 MHOYKHHH
D.

Ha ocnosi npasui Minns 6ys sanpononosanmii igomuii JJCM-MeTO aBTOMATHUYHOIO
opmyBanus rinores [152], Hassanmii Tak Ha vectb [HroHa Crioapra Misuis. lupoko pos-
nosctoprennn Takoxk GUHA-meron [51].

Sk opun 13 KIACHUYHNX NPUKNAIB 3aCTOCYBAHHS TEOPIT IHLYKTHBHOIO BUBEICHHS MOMKHA
HABECTH TaKy 3a/a4y: 3a/laHuii YucioBuid psi, Hanpukan, 1,4, 9, 16, 25; 3HAlTH HACTYIHUI
WieH Wboro psjy. Possusaerbes opmanizosana mMaremaruuma Teopist iHyKTHBHOTO BHBC-
Jenusn | 18].

8.1.6. InayxTuBHa nepesipka rinoTes i napagokc Xemnens

3 IHlyKTUBHOIO NEPEBIPKOIO rinoTes 0B’ a3anuit BioMuii napajoke Xemrmens, CYTh SIKOro
[IPOLIKOCTPYEMO HA KJIACHUHOMY NPUKIa/i PO HOPHY BOPOHY.

Hexaii yuenuii Gaxae nepesipury rinoresy «Bci Boponn wopni». Ipupoanuii wisx s
HLYKTUBHOT [IEPEBIPKM LICT MiNOTE3H — JOCHIAMTH SKOMOTa Oujtblily KiNbKicTL BOPOH 1 rie-
pesipuTH, HOpHi BoHK uM Hi. Kona BUsIBNCHA He YOPHA BOPOHA CHIPOCTOBYE rinoresy, asie
KOXKHA BUABJICHA YOPHA BOPOHA 30 UTbLIYE BIIEBHEHICTD Y CHIPABEUIMBOCTI L€ Minoresm, To61o
€ NiAKPITUIIOBANbHUM MPHUKNAAO0M /A71s Hel.

Ane tBepikenns «Bei Boponn vopHix» exBisanienTHE TBepLKEHHIO «Bei He YOPHIi Npe/IMeTH
He € BopoHamHy». CrOCTEpeKeHHs, HAPUKIIA/, 3e1eH0T (KOBTOT, CHHLOT) KHHFH 36inbluye
MIpy BIEBHEHOCTI y CHPABEUIMBOCTI OCTAHHLOT MMOTE3H, e TBepIKEHHS TpO Te, WO BOHO
K € MJIKpirvieHHsM jyis rinoresu «Bcei Boponu wopHi», BUKIHKae cyMHiB. SIKIIO e Tak, To
3ejicHa KHUra 3 TUM JKe YCITIXOM niakpinmoe i rinoresy «Bei BOPOHH BiJ1i».

Ho uporo MmoskHa oatH e i raxe mipkysanus. Hexail neskuii iHonnane s Hu niepesipsie
rinoresy «Bei jnoau Ha 3emiti Hukui 3a 5 MeTpiB». 3po3yMino, WO BUSABACHHS MOIMHN 3i
3pocTom 4 metpu 99 canTUMETpiB, X0 1 MATBEpIKYE FiNOTERy, He MAKPINIOE i, 2 HaBnaky,
nocaabJsoe.
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8.1.7. TOHATTA NPO reHeTUYHI anNropuTMn

3arasibHOBIZIOMO, 110 JKMBA MPHPOIA PO3BUBAETHCS LLIAXOM MPUPOJHOTO EBOSOLIHHONO
BI0OpY. OCTaHHIM YacOM IHTEHCHBHO PO3BMBACTBLCH HATIPAM JIOCIIDKEHb, OB’ I3aHHUi 3 Ha-
OyTTsIM CHCTEMaMM LITYYHONO IHTENEKTY 31aTHOCTI A0 NOMIGHOTO EBOMIOLIAHOIO PO3BHTKY.
Jis mosemioBanHs ripotiecy eBosouii Oynu po3pobreHi crnerianbHi METOIMKH, SKi AicTau
Ha3By reHeTH4YHUX anroputmis. [lepuri po6oTu 3 LBOro HanpsMy BIAHOCATBCS IO CepearHHU
70-x pokiB XX croniTts.

[enernunnii anroputm nounnac csoto poboty 3 jeskoro Habopy AaHMX i mpoueayp i
HamaraeTbes KOMOIHyBaT iX pisHUM uMHOM (BiabyBaeThes «coxpemtyBanns»). Jami 3 mux
komOiHauif BiaGMpaloTbes Halfkpalli 3a NeBHUM KpUTepieM («cesekilin), i came BOHH Oe-
PYTb Y4aCTb y HACTYMHUX CXPeLLyBaHHAX. [HKONM 10 JaHWX i npoleityp, sKi 3a1y4eHi 10 eBo-
JOUIHHOTO BiGOPY, BHOCATHCS [EBHI BUTIALKOBI 3MiHH (BiGYBaKOTHCS «myTauiin). [eHeTHuHI
aJrOPUTMH HENOTraHO 3aPEKOMEHTy Basin cebe JUls PO3B’i3aHHsl psijly 1orano GopManizoBaHux
Ta ¢11abKo CTPYKTYPOBAHUX 3a/1au.

8.2. NeHeTUYHO-agaNTUBHI anropnTMmu

[Mpupona Bpaxcae cBOEIO ckaajHicTio | GararcTBOM BCIX CBOTX [POSIBIB. Cepen npu-
KJIAAIB MOXKHA HA3BATH CKJIaHI COLLaNbHI CHCTEMM, IMYHHI H HEHPOHHI CHCTEMHM, CKIJIAAHI
B3ACMO3B’A3KM MK BH)IaMHU. BOHY — BCbOro JiMLile JIesKi 3 1B, 1110 BUSBUIIUCS OYCBH/HILIMMH,
KOJIM MU 1oYay rivbLIe JOCIpKYBaTH cefe caMUX 1 CBIT HaBKOJIO Hac. Hayka - ue onna i3
CHCTCM BIPH, LU0 3MIHIOE iHII, SKUMU MU HAMAIaEMOCh IOACHHTH Te, 11O CIOCTEPIracMo, LM
CAMHMM 3MIHIOKUM cebe, o6 npUcTocyBaTues 0 HOBOT indopmartil, 0JIEPIKYBAHOT 3 HABKO-
JMLIBOTO cepenoBuia. barato 4oro 3 Toro, 1o MU GaurMO i CIOCTEPIraEMo, MOXKHA TTOSIC-
HHTH €JIMHOIO TEOPIEIO: TEOPIEIO EBOIOLIT 4ePEs CNALKOBICTD, 3MIHHICTD i BiaGip.

Teopis cromonii BIUIMHYIA HA 3MIHY CBITOMIALY JHOEH 13 CAMOT CBOCT MOABH. Teopis, wo
Hapsws Jlapsin HaBis y po6ori, Bijgomiii sik «IToxosoxenns suisy, 1859 poky crana novar-
KOM HieT 3minn. B Garatbox obnacrix HAyKOBOTO 3HAHHA € cBO0O/IA JYMKH, (110 6araro yum
3aB/IA4ye PEBOJIIOLIT, BUKIIMKaHIH TCOPicio eBOMOLLT Ta po3BuTKy. Aste Jlapsiu, sik i Garato
HOIO CYYACHMKIB, SIKi IIPUIYCKAJIH, 110 B OCHOBI PO3BMTKY JIOKHTH NIPUPOAHHIT BinbIp, He
MIl" HE HIOMUIISITHCS. Hanpuknai, it He 3Mir 110Ka3aTH MEXaHI3M YCIIA/IKYBAHHS, TIPH SKOMY
nuupnmy( ibest sMinuicts. Horo rinoresa 1IPO MAHICHE3UC BUABMacs xnbHolo. Lle byno 3a
IUSTCCST POKIB JIO TOTO, SIK TEOPis CAaAKOBOCTI 1104a/1a OWMPIOBATUCS CBITOM, | 33 TPHA-
HSTL POKIB JIO TOTO, K «CBOMIOUIMHUH CHHTE3» 3MILIHHUB 3B 430K MK TEOPIEr eBOIIOUIT |
BIIHOCHO MOJIOA0I0 HAyKOIO reHeTrkolo. Oanak J{apBiH BHABHMB IOJOBHUH MeXaHi3M po3-
BUTKY: BIAGIP y nO€/iHatHi 31 3MiHHICTIO a60, K Bil HOro Ha3uBaB, «CIyCK i3 MozHUdiKailieroy.
Y bararbox BUIIajkax, crieundiuni 0COONMBOCTI PO3BUTKY Hepe:s 3MIHHICTS | Bi10Ip BCe Liie He
Oesniepetni, OIHAK, OCHOBHI MEXAHI3MH NOSICHIOIOTH HERMOBIPHO LIMPOKHIt CIEKTP SBHIL, 5Ki
CHOCTEPIraloThes B MPUPO/II.

Tomy He IMBHO, 10 BUCHI, SIKi 3alHMAIOTLCS KOMIT’ IOTEPHUMH JIOCHTIKEHHIMH, 3BEPHYIINCS
JLO "Teopii eBOIMOLLT B MOLIYKaX HATXHEHHS. MONUTMBICTD TOTO, 110 0GYMCITIOBATLHA CHCTEMA,
Ha/LICHA NPOCTHMHK MEXaHi3MaMu 3MIHHOCTI | BiaGopy, Moria 6 (yHKIIOHYBATH 32 aHAJION €10
3 3AKOHAMK CBOJIIONLT B IPUPOAHKX cHCTeMax, Oyna ayse npupabnusoro. Lis Hajtis Bussunacs
[IPAMHOIO TIOSBH Py OOUYMCIIIOBAILHUX CHCTEM, MOBYI0BAHNX HA IPUHLMIAX [IPUPOLHOTO
BitOOPY. IcTopis eommoniiiimax obuncsietb nouamacs 3 po3poGIeHHs sy Pi3HUX HE3aICHKHUX
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vojiesieit. OCHOBHUMM 3 HUX OyNnU reHeTHUHI aMropuTMH i kiacudikauiini cucremu [onanna

(Holland), ony6rixosaui na noyarky 60-X pokis MHHYJIOrO CTOJITTS 1 SIKi OTPUMAIHK 3arajibHe

BU3HAHHS ITiC/ BUXOLY Y CBIiT KHHIH, IO CTajla KJIAaCHKOIO B Wil obnacti, — «Ajanrauis B

NPUPOAHMX | ITyuHKMX chcremax» («Adaptation in Natural and Artifical Systemsy, 1975).
OCHOBHI TPYAHOLILI 3 MOXK/IMBICTIO 1H00YNIOBH OOUHC/IFOBATIBHUX CUCTEM, 3aCHOBAHUX Ha

[PUHLIMIIAX TPUPOJHOTO BIAOOPY i 3aCTOCYBAHHAM LIMX CUCTEM Y NPHKIIAIHUX 3a/1a4aX, 11o-

JSTAloTh B TOMY, 1O TIPHUPOIHI CUCTEMM JOCUTh XA0THUHI, a BCl Hawi i1, GakTHUHO, HOCATD

YiTKy CHPAMOBAHICTL. MM BHKOPUCTOBYCMO KOMITKOTEp SK IHCTPYMEHT /LTI PO3B’A3yBaHHs

BHU3HAUCHUX 3aJ1a4, SKi MM cami i (JOPMYIIIOEMO Ta AKIIEHTYEMO yBAary Ha MaKCUMaslbHO HIBU]I-

KOMY BMKOHAHHI NpM MiHIMaJIbHMX BUTpaTax. [IpupoaHi CHCTEMH HE MaOTh XKOJHUX TaKUX

LisTel 1M OBMEIKEHD, y BCIKOMY Pasi, HaM BOHM He BijoMi. Binkupauys B npupoil He cnps-

MoBaHe 10 AesKoT (IKCOBAHOT METH, 3aMiCTh LHOIO CBOJIOLIS POOUTH KPOK BriepeL y Oyib-

SKOMY JIOCTYNHOMY HanpsimMi. MOXJIMBO Lie BEJIMKE y3arajibHeHHs, ane € IyMKH, 11O 3yCHIUI,

CIIPSIMOBAHI HA MOJIEJIOBAHHS CBOJIOLLIT 32 aHAJIONEI0 3 IIPUPOIHUMH CHCTEMAMH, J10 HICBHOTO

yacy MOYKHA PO3OMTH Ha JIBI BEJIMKI KaTeropii:

1) cucTeMH, IO 3MO/IEIbOBAHI Ha O10JIOTUHUX IIPUHLMNAX; BOHH YCIILIHO BUKOPUCTOBYIOTHCH
it 3aiau PYHKUIOHABLHOT ONTHMIBALT | MOXKYTH JIerko OyTH OnMcani 1ebiosioriunoio
MORBOIO;

2) cHCTeMH, 1o € GIONOTiYHO pealicTHYHILIMMU, ajte K1 HE BUSBUIIUCS OCOOJIMBO KOPUCHUMMU
B NPUICTAIHOMY CEHCi; BOHM OUIBIIE CXOKI Ha GI00TIMHI CHCTEMM 1 MEHIIT cripsiMoBai (Uu
He CITPAMOBAHI 30BCIM); BOHM MAIOTH CKJIAZHY 1 UiKaBy HOBENIHKY, i, MabyTh, Hezabapom
HAOYILY Th ITPAKTHYHOIO 3aCTOCY BaHH3.
3a3BMuail Ha NPAKTUI MU HE MOKEMO POBAUIATH Li cucremu Tak c¢rporo. Ll kareropii

- MPOCTO J1BA TIOMIOCH, MIXK SKUMM JICKATh Pi3Hi oBuMcoBaibHi cucremu. bivkue 1o 1ep-

HIOFO NOJIOCA — eBOJIIOLIHHI astropuTmu, Taki sk Esomoriitne Hporpamysants (Evolutionary

Programming), Fenernuni Aaropurmn (Genetic  Algorithms) 1 Epontouiiini Crparerii

(Evolution Strategies).

Biinskue 10 THIIOrO TOJ0Ca — CUCTEMHM, o MOXKyTh Oyt kinacudikorani sk LlTydne

Kurrs (Artificial Life).
3BHYAIHO, CBOMIOLIS GIONOrIUHUX CHCTEM HE €AMHE «/UKEPESIO HATXHEHHS) TBOPILB HO-

BUX METO/1iB, 110 MOJIC/IOKOTH NPUPO/IHI HPOLIECH.

8.2.1. EBonouitHa Teopisn

SIk BiOMO, €BOMIOLIHA TEopis CTBEPKYC, 1O KUTTH HA HAINIH TUIAHETI BUHUKIIO CI1o-
yarky Jue B HaHNpOCTILIMX (popMax —y BUIISLAI OHOKIITHHHUX opranismiB. L gopmu no-
CTYTIOBO YCKIJIAHIOBAIMCS, [IPUCTOCOBYIOUMCH [0 HABKOMMIIHBOIO CEPEJIOBHULIA, TOPOIUKYHOH
HOBI BH/H, | TINbKN uepe3 6arato MiTLHOHIB POKIB 3°IBHIIMCS EPLIi TBApUHH | MoK, MoxHa
CKA3aTH, 10 KOXKEH Bionoriuuuil BUIT 3 4acoM BAOCKOHAIIOE CBOT AKOCTI Tak, mob HaiOIbI
HaitepeKTUBHILLIE CIIPABISTUCS 3 HAMBAIUIMBILIMMH 3aBIaHHAMH BIKHBAHHS, CAMO3aXHCTY,
PO3MHOXEHHS Ta iH. TAKMM LUIAXOM BHHUKIIO 3aXucHe 3a0apBiieHHs B Gararbox pub i komax,
MaHUMP y YEpENaxM, OTPpyTa B CKOPTIioHa i 0araro IHIINX KOPUCHHX 3aCTOCY BaHb.

3a JIOMOMOTOI0 €BOJHOUIT MPUPOJIa MOCTIHHO ONTUMIZY€E BCE HKHUBE, 3HAXO/SIUU YAaCOM HE-
opanHapHi pitlerHs. Hezposymino, 3a paxyHOK HOro Bia0yBacThCs LeH 11porpec, ojHak Homy
MOJKHA JIaTi HAYKOBE MOSICHEHHS, I'PYHTYIOUMCh JIMILE HA JIBOX GiOJNIOTiYHMX MeXaHI3Max —
MPUPOIHOTO BiAGOPY | reHeTMYHOT CNajIkoBOCTI.
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8.2.2. NMpupoaHumn BiaGip i reHeTMYHa CNagKkoBiCTL

rOJ]OB.Hy posib B eBoIOUiHHI Teopil rpac npupomHuii BinGip. Moro cyrs nonsrae s TOMY,
IO HaHOUIbIW MPUCTOCOBAHI OCOOMHH Kpalle BUKUBAIOTH I MAIOTh OLTbIIE HAINAMIKIB, HI
MEHLI HPHCTOCOBaHi. Biaznauumo, mo cam coboro npupoaHuii BinGip e He 3abesneuye pos-
BUTOK Gionoriunoro Buay. Tomy J1y)ke BajiUIMBO BUBUNTH, SKMM YMHOM BilGYBAETHCS yCrajl-
KyBaHHs, TOOTO SIK BJIACTMBOCTI HALIA/IKa 3aJ1e3KaTh Bil BAACTHBOCTEH GAThKIB.

OCHOBHHMH 3aKOH CNaAKOBOCTI iHTYITMBHO 3PO3YMIIMIA KOKHOMY — BiH MONATAE B TOMY,
O HAUAJKK cxoxi Ha GarbkiB. 3okpemMa Hamanky Oinbll NMPUCTOCOBaHMX GaThKiB GYIyTh,
WIBHALIE 32 BCE, O/IHUMH 3 HAHOUIbIL NPUCTOCOBAHUX Y CBOEMY MOKoNiHHi. [[106 3posymiTu,
Ha HOMy 3aCHOBaHA 'LL}III'IO,Z],i6HiCTb, Ham Tpeba uacTKOBO 3arIMOUTHC B GYIOBY MPUPOAHOT
KJITUHHU ~ Y CBIT I'€HIB | XpOMOCOM.

Maitke B KOKHIH K1iTHHI Oy/ib-5K0T 0COBUHH € HAGIP XPOMOCOM, 110 MICTATH iH(OpMALLiTO
npo wo ocobuny. OcHoBHa YacThHa Xxpomocomu — Hutka JIHK, 1o BusHavae, sxi ximidni
peaxuii Oyay b BinOyBsaruces B Uil kniTHHI, K BOHA Gy1e po3BHBATHCA i 8Ki (ByHKLIT BUKOHY-
BATHMC.

I'en - e Bipizok nanwora JIHK, signopijansHuii 3a BHU3HAUEHY BJACTHUBICTH 0COOUHM,
HALPUKIIAJL, 34 KOJIP OYeH, THN BOJIOCCS, KOJIp WKIpH i 1. in. Beg cykynHicTh reHeTHUHUX
O3HAK JIOAMHK KOAYETLCA 3a JONOMOI0I0 NpUOAn3Ho 60 THC. renis, JOBKUHA SKUX CKIaiae
nonazs 90 MnH. HYKJICOTH/LIB.

P@pir;um()’rb JBA BUAM KJITHH: crareBi (Taki, K cnepMaro3oin i sinekiituna) i coma-
THUHL. Y KOXHIA COMaTHYHIN KIIITHHI JIOAUHKM MicTUTbes 46 xpomocoMm. Lli 46 xpomocom --
l-lac.upasui 23 napu, npu4OMy B KOXKHIH 11api 0jiHa 3 XpPOMOCOM OTpUMaHa Bijt GaTbka, a jpyra
— Bl Marepl. IlapHi XpoMOCOMH BiANOBIAAIOTE 32 OAHAKOBI O3HAKH -~ Haripuiiajl, 6arbKiBCbKa
XpOMOCOMA MOXKE MICTHTH I'€H YOPHOI'O KOJILOPY OKa, a flapHa Tl MarepuHeLKa — red romy6oro
KONILOPY. [CHYKOTH BU3HAYEH] 3aKOHH, 110 KEPYIOTb YYACTIO THX YW iHIIMX I'E€HiB Y PO3BUTKY
ocobunn. 30kpema, y HaloOMy NPUKIAL HALALO0K GY/Ie, 11EPEBAKHO, YOPHOOKUM, OCKITBKH
ren OjakuTHIX odel € «criabkum» (PELECHBHIM) | YTUCKACTLCS TCHOM OY)ib-SIKOFO IHILIOrO
KOJILOPY.

hY craresnx I(J!.i'l"l/lll'ilx XPOMOCOM TitbkH 23, i Bonu Henapui. [1pu saniijnenni BigOysaerbes
3IUTTS HOJOBIMOT 1 XKIHOYOT CTATEBUX KIITHH | YTBOPIOCTHCS KJIITHHA 3apO/IKa, 110 MICTHTh
came 46 xpomocom. flKi BJIACTHBOCTI HAlAIOK OJICPKUTD BijL OaTbka, a 9Ki — Bin marepi? Lle
BANCKUTHL BLL TOTO, SIKI caMe CTaTeBi KIITHHU Opanu ywacth y sarmiguenni. Cripasa B TiM,
1O HPOLEC BAPODINCHNS CTaTeBUX KITHH (TaK 3BaHMH MEHO3) B OPranisMi nijiacTbes BU-
HAJIKaM, 3aB/IIKW TKUM HAINAJIKK BCe-Taky 0araro B YoMy BiZIPI3HNIOTLCS BijJ CBOTX GaThKIB.
[pu meiosi, 30kpema, BiI0YBAECTHCS HACTYIIHE: TAPHI XPOMOCOMM COMATHUHOT KIIITHHU 36711~
KAIOTLCs BUPUTYIL, NoTIM TXHI HUTKK J{THK pospuBaioThes B 1eKUIbKOX BUIAJKOBUX MICUSX i
XPOMOCOMHU OOMIHIOIOTBCS CBOTMHM YacTHHAMM (pHc. 8.4).

Puc. 8.4. YmosHa cxema KpocuHz06epy
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Lleit npouec 3abesiieuye MosBy HOBUX BapiaHTIB XpoMOcOM i 3BeTnCs <<I‘(pOCl/l¥-lE$)Bep>>.
KoxkHa 3 HOBUX XPOMOCOM 3’BUTbCS MOTIM BCEPEAMHI OAHIET 31 CTATEBUX KJIITHH, 1 i1 FEHe-
TH4Ha iHGOPMALsS MOXKe peali3yBaTUCh B HALAAKAX i€l OCOOMHH.

Jlpyruit BaxcMBuil (GaKTop, 10 BIUIMBAE HA CNIA/IKOBICTb, — L€ MYyTaLlli, 1O MOJSrAUOTH Y
amini peskux abisnok JIHK. MyTauii Takok BUNAAKOBI i MOXKYTh OyTH BUKJIHKaHI .pl3P.II/lMl/l
30BHiIOHIMM (DAKTOPAMH, TAKUMH, SK Pajii0AKTUBHE BUIIPOMIHIOBAHHSI. Sllfluo MyT8llis Bi10Y-
jacd B CTareBidl KIITHHI, TO 3MIHEHMI red MOXKE nepe/laTics HallaJKy 1 [pOSBUTHCS Y BU-
pisiAl yenaakosanoi XBopoOu abo B IHIMX HOBMX BIACTMBOCTAX Hawajka. BeaxaeTbes, Hio
came MyTalii € NPUUUHOIO MTOSBH HOBUX OIOJIOrYHUX BH/IB, & Kppcnm‘osep BU3HAUAE BXKE
3MIHHICTb BCEpeAMHI BUAY (HAIPHKIIAA, TEHETUUHI PO3XOUKEHHS MK JHOJBMH).

8.2.3. 3apaui onTumisauii

Sk yoe GyI10 BiA3HAYEHO BULLE, BOMIOLIs — L€ POLEC NOCTIHHOT 0nj‘uMi321ui'|' ?iOI.]OFi‘IHHX
s, Teriep MU B cTaHi 3pO3yMiTH, K BinOyBacThes UeH npouec. Ilpv!pozl'Huu BiaOip ra-
panTye, Wo HaWBLIbLII MPUCTOCOBAHI OCOOMHU Ly Th JIOCHTb BEJMKY KUILKICTD HAIAKIE,
a 3aB/IKK TEHETUUHOMY YCIAJIKyBAHHIO MM MOXKEMO OYTH yNEBHEHI, IO HACTHHA HALAAKIB
He TUIbKK 30epeke BUCOKY npuctocoBanicTs Oarpkis, ane Oyae maru i ACAKE HOBI BIIACTH-
BOCTI. SIKIIO 1 HOBI BJAACTHBOCTI BUABIISIIOTHCS KOPUCHHUMMU, TO 3 BEJIMKOIO IMOBIPHICTIO BOHH
nepeitayTh i B HACTYIIHE rokostiHHs. Omke, Bi0yBacThCs HArPOMJLKE A K()pl/iCHI/IX SIKOC-
Teil 1 HOCTYNOBE HIABUIIEHHS TIPUCTOCOBAHOCTI DIOIOTTHHOIO BUJLY B IIIIOMY. \.Jimnolm, SIK
PO3B’A3YETLCA 3a/1a4a ONTHUMI3ALIT BUAIB Y PUPOJLE, MU TETICP 3aCTOCYEMO CXOMKHH METO/L VIS
pO3B A3y BAHHS PIZHUX PeabHUX 3a/1a4.

Bagaui OrUMisaLii -~ HaARGUILIL PO3NOBCIO/UKEHMH | BOXIIMBUA JUTs NPaKTMKK Kilac 3a-
s, IX 0BOAMTLES PO3B’A3yBATH KOXKHOMY 3 Hac abo B 1100y, p()fSI“l())ﬁliJlﬂl()lll/.l cBiit vac Mk
pisHUMU cripasamu, abo na podoTi, AOMaralouuch MaKCVIMaJIl)llO'I'.llll.Sl/I}lKOC”l‘l po(?m‘n 1po-
FpaMM YK MaKCHMAJibHOT LIPUOYTKOBOCTI KOMTIaHii ~ y 'saucncnocn, BLL NOCajiu. (,\,’)»cpc/,,l 1MX
3ajla4 € po3B A3yBaHi NPOCTUM HUBIXOM, ajle € 1 TaKi, TOUHWH PO3B A30K AKUX 3HAWTH 1pAK-
THUHO HEMOXKITHBO. '

VBeeMO TIO3HAUESHHS | N0JaMo KilbKa KIACHYHUX TIpUKNanis. Sk npasnio, y 3ajadl
ONTHMI3ALIT MU MOJKEMO KepyBaTH JICKIIbKOMA rapamerpamu (1o3Hauumo Ix 3HACHHSA ve-
pe3 X1, x2, ..., XN, a HAILIOK METOIO € MakcuMmizallis (Un MiHimizauis) ue_suco'i dyHKL, f.(xl,
X2, ..., Xn), WO 3aJIeKMTh Bi X napamerpis. Oyunkiis HA3UBACTHCA l,llJIbOBOl(.)"('])yHKll.l(?l().
Hanpuknag, KO 1M0TPiGHO MAKCUMI3yBaTH LIJILOBY (1)yHKllil()'«)10XlI1 KOMMaHih, TOIl Ke-
POBAHUMMU TTAPAMETPaMHU Oy Th HUCIIO CMIiBPOBITHMKIB KOMl“IaH‘I'l', odcsr BupOGlfnu’rBa, BUT-
paTH Ha peknamy, UiHK Ha KiHIEBI POy KTH Toulo. Baxuimeo BII3HAMHTH, 1110 Li 11apamMeTpH
NoB’s3aHi MK COBOKO — 30Kpema, 1P 3MEHIUEHHI Yucia CNiBPOOITHUKIB WBH/INEG 33 BCE
BNajE i 06csIr BUPOOHUIITBA.

['eHETHUHHIT AIPOPHTM — HOBITHIMN, ajle HE €IMHO MOMUIMBHIH CIOCIO PO3B’S3yBaHHs 3a a4
orrruMizattil. . )

BizloMO [Ba OCHORHI LISIXHM PO3B’A3YBAHHS TaKUX 3aja4 — 1epebOopHui Ta rpaieHTHHA.
PozrisiHemo KiacHuHy 3asauy komiBosbkepa. CyTb 3a1a4i NOJIArae y 3HaX0/0KeHHI KOPOTKOTo
LLIAXY NPOXO/DKEHHS BCIX MICT.
¢ llepeGipnuii Meron € Hadinpocrimum. g nonryky ornruManbHOIO pf).'SB'SlfSl.(y (MakcUMyM

iboBOT PYHKLLIT) NOTPIGHO M0CAIIOBHO OGUHCINTY 3HaUeHHs (PyHKUIT Y BCIX To4Kax. He-

JOJLIKOM € BEJIMKa KUTbKICTb OOUMCIIED.
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¢ lHwmm cniocobom € rpafieHTHU criyck. O6MpPacMo BHNAAKOBI 3HAYEHHS napamerpis, a
MOTIM 3HAYEHHS TOCTYIIOBO 3MIHIOKOTH, JOCATAlOYM HANGLIBLIIOT MIBUAKOCT 3pOCTaHHs
LibOBOT (BYHKILIT. ANrOpUTM MOXKE 3yNUHHUTHCD, JAOCATHYBLIM JIOKAILHOIO MaKCHMyMy.
IpajtienTHI MeTO/M LIBM/IKI, A€ He rapaHTYIoTh ONTHMATBHOIO PilleHHs (OCKUILKHM LTboBa
(yHKuUis Ma€e TeKiIbKA MAKCUMYMIB).

[enernunuii anropurm aense coboro KomM6GiHar o nepebipHOro Ta rpajiicHTHOro METO/IB.
Mexanismu kpocunrosepy (cxpeuiyBaHHsA) Ta MyTallil peanizyloTb nepebipHy uyacTuHy, a
BIIOIP KpalmX pileHs - rpajieHTHuii cryck.

To010, K110 Ha JIedKii MHOMKUHI 3a/1aHa CKIIa(HA (ByHKLS BiJ AEKINILKOX 3MIHHUX, TOAI r'e-
HCTHYHHK QJITOPHTM € IPOTPAMOIO, SIKA 3a NeBHUH H4AC 3HAXO/IUTh TOUKY, [I¢ 3HAUSHHS (Y HKLIT
nepedyBsac 0cTaribo OJIM3BLKO 10 MAKCHMATLHO MOXUTMBOTO 3HAYEHHS, OOuparoun npuiHsT-
HHH 44 PO3PAXYHKY, OTPHMYEMO OJLIE 3 KPALIMX PilUeHb, SKi MOXKHA OTPUMATH 3a LieH uac.

8.2.4. Po6oTa reHeTU4HOro anropuTmy

VABHUMO COOI LTy HUH CBIT, HACENCHUI MHOKHHOIO iCTOT (0COGHH), NPUYOMY KOYKHA 0CO~
Onna - e jiesike pose’szysanus nauof 3ajaui. Byjiemo seaiari 0coOUHY TUM Ginblue npu-
CTOCOBAHOIO, UM KPAWAA BLUIOBIAHIT PO3B 430K (4uM Biblie 3HaueHHS UiboBoT (yHKLiT
souta jae). Tojii 3a1aua MakCUMizaiit (iboBoT byukuii 3BoMTHCA 11O HOWYKY HaAOUIbIL TPy~
CTOCOBAROT ICTOTH. 3BUHANIO, MM HE MOMKEMO IOCENMTH B HAI BIPTYQILHHH CBIT BCI iCTOTH
BI/Ipasy, TOMY 1110 iX j1yske Gararo. 3amicth 1LOoro Mu Oyaemo posriistgary Gararo rnmokoniHe,
1O 3MIHIOIOTH O/tHE OJIHOTO. ‘Teliep, AKIO MU 3yMIEMO BBECTUH B 1O NpUpogHU BiAdIp i
FCHETHUHE CIANKYBAHHSA, TOAI OTPUMAHE cepe/loBHLILe Oy/1e NIKOPATHES 3aKOHAM eBOJIOILT.
Bijisnaunmo, 1o, BIANOBI0 10 HAMIOIO BU3HAYCHHS 1IPUCTOCOBAHOCTI, METOIO 1[ic] WTYYHOT
CBOJHOLIT Oyjie came CTBOPCHHSt HAHKPALMX pitlieHn. OUCBHUIO, EBOTIONIS — HECKIHIeHHUii
HPOILCC, Y XOAI IKOXO HPUCTOCOBAHICTL 0COOHH NOCTYHOBO MiJBHILYETHCS. pumycoso 3ynu-
HHBLIK [(CH MPOUEC 4epes A0CHTh TPUBAIME HaC 11icis HOro 1ouatky i BUGpaBLwIn HalGitbu
HPHCTOCOBAHY OCOOMHY Y TTOTOYHOMY IOKOMINHI, MH OACPHUMO He abcolioTHO TOUHY, aJjie
OI3LKY J10 OIITUMANILHOT BIATIORINL. Taka, KOPOTEeHbKO, L1es IeHeTHYIOTO anroputwmy. epeit-
JICMOTTEHCP JI0 TOUHUX BU3HAYEHD [ OHIIEMO POOOTY FEHCTHHIONO AJATOPHTMY JACTANBHILIE.

0O roBOPHTH 1IPO FEHETHURE CHa/IKYBANHS, NOTPIGHO Ha/ LT IW Hawli OCODUHU XPOMOCO-
MaMK. Y TCHETHUIOMY AJITOPUTMI XPOMOCOMA — LIC JICS KM UMCIOB I BEKTOP, WO BIANOBIAAC
HAPAMCTPY, AKHEA NOMPACTLCS, @ HaBIP XPOMOCOM NEBHOT 0COOHIM BU3HAUAE PO3B 30K 3a-
aadi. SIKi came BEKTOpH BAPTO PO3MIAATH B KOHKPCTHIH 3ajaui, BUPIIIIYE caM KOPUCTYBau.
Koxna 3 nosuitiii Bekropa xpoMoCOMU HASHBACTLCS TEH.

[IpocTHit reneTHHHNI aNropHTM BHITAAKOBHM UHHOM reHepy OYATKOBY NOITYJISALIO CTPYK-
1yp. Pobora renernunoro anropurMy sisssic coGoto irepaniiinmii IIPOUEC, WO TIPOAOBKYETHCS
JLOTH, TIOKH HE DYIC JIOCHTHEHO 3a71aH0T KIALKOCT] NOKONIHb a60 Oy Ab-KOr'O THILIOrO KPUTEpito
3YUMHKH. Y KOKHOMY MOKOJHHI FCHETHUHORO AJIFOPUTMY PeatizyeTbes BLAOIp nporiopuiiinoi
HPHUCTOCOBAHOCTI, OIHOTOUKOBHH KpocHHTOBEp | MyTaitis. Criouarky riponopuiiHuil Biadip
NPHZHAUAC KOXKHIH CTPYKTYPI IMOBIpHICTL P, (i), piBHY BIAHOLICHHIO TT IPUCTOCOBAHOCTI /10
CYMAPHOT IPUCTOCOBAHOCTI HONYJISILLT
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[Torim BinOyBaeTbes BiAGIp (i3 3aMilEHHAM) YCiX N 0COOMH JUIsl O/IAIBIIOTO FEHETHYHOTO
ONpaLoBaHHs, BIANOBIAHO /IO BENUYHHH P, (1)

I1pu TakoMy Bi/i6Opi UNeHH MOMyYJIALi 3 GUIbLI BUCOKOIO MPHUCTOCOBAHICTIO 3 GibLIOKO
iMOBIpHiCTIO By/1yTh yacTillle BUGUpaTHCS, HK 0COBMHU 3 HU3BLKOIO MPUCTOCOBAHICTIO. Tics
BiaGopy, n oGpaHuX OCOOUH BUITAJAKOBHM YHHOM PO30OMBAIOTHCS Ha n/2 napu. Jlist KOXKHOT
Napu 3 IMOBIPHICTIO P, MOXe 3aCTOCOBYBATHCS KpOCHHIoBep. Bianosinno no imogipHocri
1— p, kpocunrosep He BinGyBaeThesi i HE3MIHEHI OCOOMHH MEPEXOAATH Ha cTajio Myrauii.
SIKILO KPOCHHIOBED BiAGYBAETHLCA, OTPUMAHI HALIA/IKK 3AMiHSIOTH COBOI0 GaTbKIB i Iepexo-
JSTh 10 MyTauii.

Bu3HauuMO Terep MOHATTA, L0 BiANOBIJAOTH MyTaLii | KPOCMHIOBEPY B MCHCTHUHOMY
AJNropUTMI.

Mymauyin — 1e NepeTBOPEHHS XPOMOCOMH, L0 BUTAAKOBO 3MiHIOE OJIHY UM JieKiabka if 1o-
3uuii (rexis). HalGinbiu po3rnoBCIODKEHUI BUA MyTalLliA — BUNAKOBA 3MIHA THIBKH OJIHOT'O
3 FeHIB XPOMOCOMM.

Kpocunzoeep (y nirteparypi 3 reHCTUUHUX airOPUTMIB TAKOXK BIKMBAETHCS HA3BA KPOCHH-
rosep abo cXpellyBaHHsl) - Lie Onepanis, npu sKik i3 ABOX XPOMOCOM NOPOLKYETHCS OHA 1K
JIeKiNIbKa HOBUX XpoMocoM. OHOTOUKOBUIT KPOCHHIOBEp npautoe B Takuit crioci6. Criovarky,
BUINA/JKOBMM YHHOM BUOMpPAEThes oiHa 3 TOUOK pospusy. (Touka pospuBy - UISHKA MDK
cyciaimMu Gitamu B psijiky.) OOMIBI 6aTbKIBCHKI CTPYKTYPH PO3PUBAIOTHCS HA JABA CEIMCHTH
no ikt Tounti. [loriM, BiANOBIAHI cermenTy pisHUX 0aTLKIB CKIICIOIOTHCS 1 YTBOPIOIOTLCS J(BA
FeHOTHITH HALLA/IKIB.

Haripiiiia, NIpUITYCTHMO, CEMMEHT OAHOIO 3 6aThKiB crulatactbes 3 10 HyniB, a IHIIOTO -3
10 ojuuuie. Hexait 3 9 MoxuiMsuxX Touok pospusy oOpana Touka 3. barbku i IXHI HallajKH
foKa3aHl HUKYE.

Kpocunrosep

Barbio 1 0000000000 000~0000000 —> 111~0000000 1110000000 Hawasok 1

Barbko 2 THITTTIITE THI~TTT1T11 = 000~1111111 0001111111 Haanox 2

[Tic/st TOTO SK 3aKiHUYETHCS CTajlisi KPOCMITOBEPY, BHKOHYIOTBCS ONepaTopy myTaiii. ¥
KOWHOMY PSZIKY, 10 MiIACTHC MyTallii, KOKeH OiT 3 IMOBIPHICTIO P 3MIHIOETBCSE HA TIPOTH-
JISKHUH.

ITortyssiiis, oTpUMana Nicis MyTaUii, 3aIUCYEThCs MOBEPX CTAPOT 1 MM LUK OJIHOTO
HMOKOITIHHS 3aBepiiyeThest. HacTyini nokoninus onpauboByioTses NofibHAM YMHOM: BiIOIp,
KPOCHHIOBEp 1 MyTallis.

3apas MOCHIAHMKHM FEHIB NPONIOHYIOTH GAraTo THIIMX OTICPATOPIB BiAOOPY, KPOCHHIOBEPY |
myTaulii. Ot e Halb b PO3NOBCIOYKCHI 3 HUX.

EniTHi MeToan BiabOpy rapanTyioTh, WO Npy Biabupanti 0008’ A3KOBO OyIly Th BUKHMBATH
KpaILMii Uk Kpali YWieHH nonyisnii cykynnocti. Haiibibw nowupena npoue/ypa 0608’ s3-
KOBOI'O 3GepeKEHHS TUTLKM OJ(HOT KpaIoi 0coOMHM, SKILO BOHA HE MPOHIILIA, SK iU, 4epes
npouéc BinOOpY, KpocuHrosepy i myrtauil. EniTusm Moxe OyTi BOpOBa/KEHHH NMPAKTUUHO B
Oyab-SKWii CTAaHAAPTHUIA METOA B110OpY.

JIBOTOUKOBHH KPOCHHIOBEP i PIBHOMIPHHH KPOCHHIOBEP — LIJIKOM Ti/IHi aNbTepHaTHBH OfI-
HOTOUYKOBOMY Orepatopy. Y IBOTOMKOBOMY KPOCHHIOBEPi BUOHPAIOTHCA 1B TOUKM PO3PHBY, |
0aTbKIBCHKI XPOMOCOMH OOMIHIOIOTHCS CETMEHTOM, 1O MICTHTBCS. Mi>K JIBOMA LUMH TOYKAMM.
V piBHOMIpHOMY KPOCHHIOBEpi koskeH OiT nepiioro 6arbka yenajakoByeThCs IEPLIMM Halla/l-
KOM i3 33/1aHOI0 IMOBIPHICTIO; ¥ NPOTHJICIKHOMY BUTIAZIKY LeH OIT nepefaerbes Apyromy Ha-
Hiaaky. I Hapnaku.
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CTBOpEHHS 2 Biabip
MnoYyaTKkoBol
nonynsuii y
[lepexin 1o
HOBOTO CxpelyyBaHHs
[MOKOJIIHBA
] MyTauis

!

biiok-cxema remeruynoro anropurmy sofpakena na puc. 8.5. Criouarky reHepyeThCs
rovarkoBa nonyisiis ocobun (iHauBijyymis), To0TO seskuit nabip poss’si3kis 3ajaui. Sk
npasuilo, .ue.po_6m‘bcu BUINAJIKOBUM YWHOM. [10TIM MM [IOBHUHHI 3MOAEIIOBATH PO3MHOMKEHHS
BCCPCAMHI el nomyssiuii. Jis 1boro BUNaakoBo BiGMPACThCS JIeKiIbKa 11ap IHTMBIAYYMIB,
Bl);leB‘dC’l‘l)CH CXPEULyBaHHA MDK XPOMOCOMAaMH B KOXHIi 11api, a OTpUMaHi HOBi XpoOMOCOMH
BILIOIOTLCS B MOMYIISIILIO HOBOTO NOKOJIIHHA. Y FEHETUUHOMY airopuUTMi 36epiracTbes oc-
HOBIMH NPUHIMIT IPUPOAHOTO BIOOPY — YHM HPUCTOCOBAHIIMHI iHAMBIAYYM (4uM Ginblue
BLIOBIAHE HOMY 3HAYEHHS LIILOBOT dhyHKILiT), TUM 3 GLILIIOIO IMOBIpHICTIO BiH Gyj1e Gparu
yHacTh y cxpettysanti. Tenep MOAEMOIOTHCS MyTallii — Y JCKUTBKOX BHIAIKOBO 0OpaHuX
0.006HH HOBOI'O NMOKOJIHHS 3MIHIOIOTLCS Aesaki rend. [ToTim crapa nornynsiis 4actkono abo
HIIKOM 3HULLYETBCSH | MU NIEPEXOAUMO IO PO3MISILY HACTYIHOIO HOKOJIHHS. [Nlonynsuis Ha-
CTYIHOIO [OKOIIHHS B OiILLIOCTI peaiizauii reHeTHuHUX aNrOpUTMIB MICTHTb CTIIBKM XK
0COOMH, CKIILKH NIOYATKOBA, ajie uepes Bijbip NpUCTOCOBAHICTL Y Hill Y CepeiHbOMy BHLLA.
'l‘cucpn(-)!mcani npouecH BiAGOPY, CXpentyBaHHs M MyTallil NOBTOPIOIOTLCS BKe st L€l mo-
Iy i . 1.

Puc. 8.5. bnok-cxema 2eHemuuHo20 anzopummy

Y KOKHOMY HACTYITHOMY TOKOMIHHI MU GyIIeMO CHOCTePIraTd BUHUKHEHHS 30BCIM HOBHX
pf):;ls’firaKiB Hawoi 3ajadi. Cepen HUX OyayTh SK MOrasi, Tak i Xopoli, ajie 3aBasikd Biabopy
KUIBKICTD llle\/'ll.-lle.HHX po3s’sa3KiB Oyne 3pocraru. BijzHaunmo, mo B npupoi He Gysae abco-
JUOTHHUX rapamrii, i Hfll\/'ll'IpMCTOCOBaHiHIPli/Jl TUI'D MOXKE 3aTMHY T BIJL PYITHUYHOTO MOCTPiY, He
3AJIMITMBIINA HANQ/IKIB. IMITYI041 €BOJIOLIKO HA KOMITIOTEpI, MM MOMKEMO YHHKATH NOAIGHUX
HebaxkaHmx Ol i 3amiu 36epiraTi KUTTS Kpawomy 3 iHAMBILYyMiB NOTOYHOTO MOKOMIHHS
- TaKa METO/IMKA HABUBAECTLCS «CTPATEri€l0 eNITH3MY».

8.2.5. 3acTocoByBaHHS reHETUYHUX aNTOPUTMIB

l"gne"rw'mi AINOPUTMH B PI3HUX (HOPMax 3aCTOCOBYIOTHCS J10 BUPILUEHHS GaraThoX HayKo-
BUX I TEXHIYHMX NPOOACM. [CHETHYHI aTrOPUTMH BUKOPHCTOBYIOTHCS TIPH CTBOPEHHI THITHX
OGHHCJII(?BaﬂbHHX CTPYKTYp, Halpukiai, aBTomaris abo Mepex copryBaHHs. Y MallUHHOMY
HaBUANHI BOHH BHKOPHUCTOBYIOTECH NIPH NPOEKTYBAHHI HEHPOHHUX Mepesk abo KepyBaHHI po-
boramu. BOHM TakoskK 3aCTOCOBYIOTHCS 11PH MOAETIOBAHHI PO3BHTKY B Pi3HHX peMeTHUX 00-
Jlacrax, BKIIOHAI0UH Bionoriuni (eKonoris, iMyHonoris i nonyJssitiiHa reHeTyHKa) Ta ColjalbHi
CHCTEMM (€KOHOMIKA | NOJITHYHI CHCTEMMN).

[pore, Mmonwieo HalinoryitspHinie 3acTOCyBaHHA reHETHUHUX AJTOPUTMIB — OIITUMI3aLLis
Gararorrapamerpuunnx Gynkuii. barato peanbuux 3anad MoxkyTh GyTH cPOpPMyIBbOBA SK

207



[HTenekTyanbHi cuctemm

MOUIYK ONTUMAIEHOTO 3HAYEHHS, JIE€ 3HAYEHHS! — CKJIaHa (hyHKILis, 110 3aIeKHTDb BiJl IEBHUX
BXiHUX mapamerpis. YV Jeskux BUMNaakax norpibHo 3HaiTH Ti 3HaUYeHHs MapaMmeTpis, MpH
SIKHX JLOCSTAETHCS HAMKPALUE To4He 3HaderHs GyHKUiT. B iHux BUNagKax, TOYHUA ONTHMYM
He NOTPIGHUN — PO3B’SI3KOM MOXKE BBAKATHCs Oyib-sIKe 3HAUCHHS, KPALLE 34 NEBHY 3aJafy
BEJIMUMHY. Y ULOMY BHNAJKY, PFEHETHUYHI AlfOPUTMH — HaCTO HAHMPUAHATHILIMN METOX 118
MOIYKY «TPUHAHATHHX» 3HadeHb. CHUIIA FeHETUUYHOIO alirOPUTMY TIOJISrae B HOro 31arHoCTi
MaHIyIOBATH OJIHOYACHO Oararbma rapamMmeTpami, L0 BUKOPUCTOBYETHCS B COTHAX NMPUKIIa/]-
HUX MPOrpaM, BKIIOYAKOUM MPOEKTYBAHHS JIITAKIB, HANAIITYBAHHS 11APAMETPIB AJITOPUTMIB |
NOLIYKY CTIRKUX CTaHIB CHCTEM HENIHIMHUX JudepeHLliabHUX PIBHSIHD,

OmKke, reHETHUHI ANITOPUTMHU € e(DEeKTHBHOIO IMPOLEIY POIO TOLTYKY, L0 KOHKYPYE 3 iHIIUMU
npoueaypamu. EQEeKTUBHICTL TCHETHUHHX aJFOPUTMIB J(Y)KE 3aJIEKHTD Bijl TaKMX JAETalICH,
AK METOJ KOLYBAHHs pilicth, ONeparopis, HANAINTYBAHHS apaMeTpiB, OKPEMUX KPHUTEpIiB
yertixy. Teoperuuna podora, BitbuTa B JAiTeparypi, NPUCBSIUCHIH NCHETUYHUM aJIrOPHTMAM,
HE JIAE THACTAR FOBOPUTH [1PO BUPOBICHHS NEBHUX CTPOI'MX MEXaHI3MIB JiJ1s1 UITKUX llependa-
4EHb.

8.3. IHTenekTyanbHui aHanis naHux. Nobynosa nepesa
pilleHb

8.3.1. MocTaHoBKa 3aaaui knacudikauii gaHnx

Merojn knacudikanil jaHux Criaacrbes 3 JABOX OCHOBHHX etanis [256]. Ha nepuiomy
eTani 3HCHIOETLCS aHai3 JlaHux, 1o 30epiraloTses B 0a3l Janux, 1 Oy/yerbes MOJICIDb, sKa
KOKHOMY 00 €KTY CTABUTSH Y BIUTOBIIHICTL MITKY KJ1ACY, JIO SIKOTO 1eH 00’ ek HanesknTh. Cy-
Ky [HICTL 007 €KTIB, 32 SKUMM CTBOPIOETHCS KIIACH(IKaIiHHA MO/ESb, HA3UBACTLCS HABYAJ L~
HuM Habopom,

[Tobynosana Mol BIOOpAKAETLCH ASAKUM CrIOCOOOM NOJI@HHS 3HAHb, EPEBAKHO Y
dopmi sepes pitnens abo knacudikanidnux npasui. Kiacudikarop Mmoxe mary sik jierepmino-
BaHUU XdapakTep, KOJIM KOKHOMY 00°€KTY CTaBUTLCS Y BIANOBIJIHICTL TOUHO OJIMN KJIAC, TaK i
HeNETEPMIHOBAHUIA, KOJIHU 00 €KT BIIHOCHTLCS JIO KUTLKOX KJIACIB 3 MEBHUM PO3IOAIOM Jci-
KHX MIp HEBU3HAUCHOCTI (HANPUKIIAJL, THATPUMKH, CTYTICHS JI0BIPH TOILO).

Ha apyromy erarti ctopeHa Kinacudikaniina MoJieib BHKOPUCTOBYETBCS JUis KiacHikanii
HOBMX 00 ¢kTin. CyKyIHICTL UMX 06’ €KTIB HA3UBAETLCS TECTOBHM HAOOPOM JaHuX.

PozmisHeMo GopmaibHy NOCTAHOBKY 3aiaui knacudikanii gannx. Hexalh maemo HaBuaJib-
HUI Habip Aanux L, skMd CKIaJaeThes 3 KOPTEXKIB [ € L, a TAK;HK MHOXKMHY Kyacis (), saxa
CKJIAJLa€ThCs 3 MITOK KJ1ACIB ¢, & C,i=1,...,m. [l KOKHOTO KOPTEXKa 3 HABYAIILHOIO Habopy
BIJIOMO, /10 SIKOI'O KJIACY BiH HAIEKHUTH, TOOTO, KOPTEKI MAKOTh CTPYKTYPY <4, ¢>, e A — arpu-
By11, 110 ONUCYI0TL 007€KT, ¢ — MiTKa Ki1acy. Kpim Toro, 3aiaHo tectoBuit Habip janux 7, ais
KOPTEXIB SIKOTO HEBIJIOMO, JI0 SIKOTO Kilacy BOHW Hanexatb. [LoTpiOHo Ha 0CHOBI HaBYAILHOIO
Habopy nobyaysary sijoopaxents K:L->C'y popmi 3HaHb, IKE KOOKHOMY KOPTEXKY ! HaBUaJIb-
Horo HabGopy L ¢cTaBuTh y BIJHOBIIHICTL MITKY ¢ 3 MHOXKHHH KjaciB C; KOKHOMY KOPTEXY !
recTororo Habopy 7, BUKOpUCTOBYI0UM BiftoOpaxeHHst K, cTaBUTh y BIIMNOBIIHICTL MITKY ¢ 3
MHOXXHHH Kracis C.

8.3.2. Metop knacudikauii Ha OCHOBI iHAYKUiT AepeB pilleHb

OcHOBHA BHMOra JI0 MATEMaTH4YHOTO aliapary BMABJICHHS 3aKOHOMIPHOCTEH B JaHMX
(oxpim, 3BUYANHO, BUMOrH eeKTUBHOCTI) nossarae B iHTeprperatlii pesyavraris. [lpasuna,
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O B1OOpakaloTh 3HaWACH! 3aKOHOMIPHOCTI, ITOBMHHI (GOPMYSTIOBATHCS HA NIPOCTIH i 3po-
3yMUTIH J1IOAHMHI MOBI JIOTTUHHX BUCIOBMOBaHb. Hanpukiaa, SAKIO {(noais 1) i (monist 2)
i i (mopisn N)} TO ... IHIMMK ciopamu, 1ie HOBUHHI OyTH JIOriuHi npaBuaa.

Hepesa pinrens (decision trees) € HalnOMUPEHIIAM 3apa3 MiAXONAOM JI0 BUABIECHHH | 300-
Pa’KeHHs! JOrYHUX 3aKOHOMIPHOCTEH B JIaHWX. 3HAHI ITPEICTABHUKM LHOT'O MIAXO/LY —~ CUCTEMU
CHAID (chisquare automatic interaction detection), CART (classification and regression trees)
i ID3 (Interactive Dichotomizer — inTepakrieHUi auxoToMakzep). PosmsiHeMo getaibHime
npouenypy 11oOyJoBH ACpeB pillieHb HA MpUiTazi cucremu D3,

B ocnosi cucremu ID3 neants anropurm CLS. Leit anropurm tuiivHo posbusae Has-
YaJTbHI ITPUKIIA/N HA KITACK BIIITOBIIHO JI0 3MIHHOI, 110 Mae HalbibIny Knacudikauiiny cuiy.
Koxkna nigmuoxkuHa npukianis (00°eKTiB), MO0 BUAUISETHCS TAKOK 3MIHHOKO, 3HOBY pO3-
OuBaeThLCs Ha KJIACH 3 BUKOPUCTAHHIM HACTYITHOT 3MIHHOT 3 HalbLb1Io0 KitacudikaiitHo
3JATHICTIO 1 T PO36UTTS 3aKiHUY€ETHCS, KOJIM B T AMHOKUHI ONMHAIOTLCA 00" €KTH JTUILE Of1-
HOIO KJtacy. Y XOAl fpouecy yTBOPIOeThes Jepeso pitneHb. [LLsxu pyxy no upomy gepesy
3 BCPXHBOIO PIBHA Ha HAMHIOKYI BU3HAYAIOTH JOTIUHI PABHAA Y BUIIISAI NOCII0BHOCTEH
KOH FOHKIIH,

Hobyosa knacudikauifHoT Mogeni 3aicHioeTbes y Takiin nocsijgosnocti [202]:

Bubipka ganux

Ha nepmomy kporii 3iAcHIOCTHCS BUOIpKA JJaHKX 13 6a3K JlaiuX, SKi CTaHOBHTUMY Th HaB-
uaapiuit nadip. Hpu ubomy ocoba, ska npuiiMae pilieHHs: 41 CKCNICPT aHANIBYC TIPEAMETHY
obmacth Ta hopMye MHOKHHY HAPAMETPIB, SKI OIMUCYI0TH 00 €KT JOCHDKEHHS | MOXKYTh
BIUIMBATH HA BUXLHE pilienHs. Y pesynbrari BUOIPKU CTBOPIOETHLCH BLIHOIIEHHS, AKEe Ha-
3UBACTLES Mabuyelo piuienis, 3i CYpykTypoto tuny R(4, D), ne A - nabip arpubyris-caxropis,
3HAUCHHS AKUX BIUIMBAIOTH HA GopMyBanns pitenus, D Habip arpulyTis pilienns.

MigroryBaHHs AaHUX

Ha ubomy kpowi 34IHCHIOETBCS TONOBHCHHS JAHUX 3 HEBU3HAYECHOCTAMM, ONPALIOBAHHS
AHOMAJILHUX JIAHMX, JIMCKPETH3ALLS YHCIOBUX BEAUUNH Ta BU/LICHHS 13 3araibHOro Habopy
MapameTpiB MiAMHOKHUHH CYTTEBUX dakTopis.

Iicost BUOIPKH JJAHKX HACTHHA KOPTEXKIB TabuILl pinteHh MOXKE MICTUTH HeBU3HAYeH] abo
fponyuieHi savucHns. Kpim Toro, Aestki 3natuents neBHoro arpubyra MoKy Th pi3ko