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CyuacHuii eTar po3BUTKY LUBLTI3aIlii MilTHO OB’ I3aHUM 13 CTPIMKUM TeX-
HOJIOTIYHUM 3pOCTaHHSM Ta pO30yIOBOIO iHopMayiliHo20 cyCniibemad, Y sIKo-
My 3aBASKH IIUPOKOMY BUKOPHUCTAHHIO iH@OPMAYItIHO-KOMYHIKAYIUHUX eX-
HO02I CYTTEBO 30LIBITYETHCS IHTCHCHBHICTD 1HQOpMAaIIiifHOTO 00MIiHY, a OC-
HOBHHM THIIOM JisUIBHOCTI cTae 00poOka iHpopmaii Ta reHepyBaHHS HOBOTO
3HaAHHSL.

Bxa3zaHi YNHHUKY CTarOTh BU3HAYAIbHUMH Y PO3BUTKY €KOHOMIKH, HAYKH,
ocBiTh. OOyMOBIIeHa UMK OOCTaBUHAMH KOMII IOTepH3allis MisSIbHOCTI
MiITPUEMCTB Ta OpPTaHi3alliid, B3aEM03aJIeKHICTh TEXHOJIOTIH Bee 10 MOCTiM-
HOTO BJJOCKOHAJICHHS aBTOMATH30BaHHUX 1HPOPMAIIHHIX CUCTEM 1 TEXHOJIOTIY-
HUX 3ac00iB. [IpoTsArom ocTaHHIX POKiB CIIOCTEPIraeThCsl CTiHKa TEHACHIIIS iHTe-
JIEKTyaJTi3aI1il CHCTEM 1 TEXHOJIOT i, 30UTBIIICHHS KUThKOCTI MOOLTHHUX TIPUCTPOTB,
[0 PO3MIUPSIOTH AOCTYH JI0 iH(pOpMAIlii, a TAaKOXK TOsSBA HOBUX METOIB Ta
aJITOPUTMIB IIIOJTO 11 ONIPAIFOBAHHS.

3aBASKH Cy4YacHUM TeMIIaM PO3BUTKY iH(OpMAIiiiHUX TEXHOJIOTiH yce
OLTBII ITMPOKE BUKOPHCTAHHS y Pi3HHUX c(epax MisTTbHOCTI 3HAXOISATH Ta MOCTiN-
HO BJIOCKOHAJIIOIOTBCS cUCmemMu RiOmMpUMKU RpUtiHammsi piuieHs. BpaxoBytouu
ICHYIOUYH MOIIMBOCTI TIPUKIIQJIHAX JOJATKIB Ta 3aC001B MOJICITFOBaHHS, 1HTe-
pec o CIIIIP sik 10 nepcrneKTUBHOTO HAMpsIMy 3a0€3MeUeHHs TIATPUMKH pHUii-
HSTTS PillIeHb 1 TOTY>KHOTO IHCTPYMEHTAPIIO i IBUIIEHHS €peKTHBHOCTI Iparli y
ctepi ynpasiiHHA O0e31mepepBHO 3pOCTaE.

VBara o cucrem kiacy CIIIIP ocobnuBo 3pocTae, ake B HUX 30Cepe/-
>KeHa 0c000 LiHHA aHaTITUYHA Ta KoHcomigoBaHa iHpopmauisa. Kpim toro, 3arii-
KaBJICHICTh KOPHUCTYBAYIB MiIrpiBacThCS i HASBHICTIO B IUX CHUCTEMaXx Iepe-
JIOBUX MaTeMaTUYHUX MOZENEH 1 METO/IIB, YHIKaJIbHUX aJITOPUTMIB Ta POrpam-
HUX 3aC001B. Y TaKUX YMOBax Ili CHCTEMH MIOBUHHI BMITH 33JIOBOJIBHATH Oara-
TOMaHITHUM BUMOTaM KOPUCTYBauiB Ha Pi3HUX WAOJISIX yHpaBiIiHHA, 3a0e31e-
YyBaTH B3a€MOJIIO SIK 3 BHYTPIITHIMH (paxiBI[IMH, TaK i3 30BHIIIHIMH, MIATPH-
MYBATH SIK JIOKaJIbH1 PillIEHHS, TaK 1 M00aJIbHO CKOOPAMHOBaHI. OJJHUM 3 BaXK-
JUBUX HANIPSAMIB BIIOCKOHAJICHHS TAKHX CHCTEM € TX IHTEICKTyai3allis.

[Ipo6nemam cTBOpeHHs 3ac001B iHTENEKTyasli3alii cucTeM, iHCTpyMeHTa-
piro anamitHaHOi 00poOKK iH(OpPMaNii, IO MUPKYITIOE B HUX, MPHUIIIIETHCS
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Bemyn

cepiio3Ha yBara HayKOBIIB 1 (haxiBIliB, 3aBJSIKM YOMY Y 1[I} TapHHI HAMIPaIbhO-
BaHO YMMAaJIO TEOPETUYHUX POOIT Ta OTpUMAaHi 3HAYHI TPAKTUYHI PE3YbTATH.

Buxonsun 3 BUKIIAJACHOTO, & TAKOXK BPaXOBYIOUH, IO MMiITOTOBKA (haxiB-
14 3a crenianbHocTAMU «KoMm’ roTepHi Hayku Ta iHpOopMaliliHi TEXHOIOT1»,
«CucTeMHUI aHAII3» € Ty’Ke BaXKIIMBOIO, POJIb Ta 3HAYCHHS AUCIUILTIH, TIOB’ -
3aHUX 3 MUTAaHHSAMU IHTENEKTYyalIbHOI 00pOoOKH Ta aHami3y iH(dopMallii B aBTO-
MaTH30BaHUX CHCTEMax Cepe]l IHIMUX JUCIUILTIH, 0 BUBYAIOTHCS, HaOyBae
TaKOX BUHATKOBOTO 3HaYeHHA. [Ipu 11boMy BOada€eThCs, 110 32 BKA3aHUMHU Ha-
MPSIMKaMH ITIATOTOBKH 0A3010 JUTS BUBYEHHS IIMX JUCIUILTIH MalOTh CTATH BJIACHE
Ti 0COOJIMBOCTI, IKi MPUTaAMaHHi caMe CUCTeMaM MiATPUMKU IPUHHATTS PillieHb,
a OCHOBHHIMU 3aJ[a9aMH, III0 CTOSATH IIEpe.l CTYZACHTOM € 3aCBOEHHS OCHOB aHa-
T3y AaHUX Ta MPOLECIB MIATPUMKH NPUAHATTS PILLIEHb Y PI3HUX MPEIMETHUX
o0nacTsix, po3yMiHHS HeOOXiTHOCTI 3aCTOCYBaHHS MOJIEJICH Ta 3ac00iB IITYYHOrO
IHTENIEKTY Ta iX BUOOPY 3 ypaxyBaHHAM OCOOJIMBOCTEH MPECTaBIeHH Ta OpraHi-
3arii JaHUX Ta 3HaHb, OTPUMaHHs HaBUYOK 3 m1oOynoBu CIIIIP, ysBieHsb 1momno
apXITEeKTyp TaKoro POIy CUCTEM, 0COOIMBOCTEH iHTEpP(ElCy KOpUCTyBaya.

Kommo3uitist mociOHUKa Ta BUKJIAJCHHS HABYAIBHOTO MaTepiary B OCHOB-
HOMY 30pi€HTOBaHE Ha KiNbKICTh TOJMH y HABYaJIbHOMY IUTaH1, BiIBEICHUX Ha
JUCTUILTIHY JJIS ayTUTOPHHUX 3aHSATH - OJIUH TIP3 (1HOJI /1Ba) HA JISKIIif0, a
TaKOXX KUTBKOCTI FOIMH y HABYAJIILHOMY IUIaHI, BiIBEJACHUX JIJISl CAMOCTIHHOT
poboTH cTyNeHTiB. BoHU cripsiMOBaHi Ha aKTHBI3aIliO0 MTi3HABAIILHOT MisTIBHOCTI,
caMOCTiiHOI TBOpYOT Iparii.

J171s ToTeT e HHST KOPUCTYBAHHS ITOCiOHUKOM HAIPHKIHII HABEACHHH T0-
Ka)XUMK OCHOBHUX BHU3HA4Y€Hb Ta MOHATH, HA AKUX 0a3y€ThbCs BUKIIAJACHHS Ma-
Tepiay.

ABTOpH BUCIOBIIOIOTH NoAgky A.O. KpuBopydko 3a 10moMory y miaro-
TOBIIi PYKOTINCY ITOCIOHMKA.

dortomarepianu, 10BiAKOBa iHPOPMALis OTpUMaHi 3 PI3HUX BIAKPUTHUX
JoKepel [HTepHeTy, SKUM aBTOPH BHCJIOBIIOIOThH CBOIO TIOBATY i IIaHYBaHHSI.



SAxkwo XVII cmonimms i noyamok XVIII
cmonimms — 8ik 200UHHUKI8, a KiHeub
XVIIl i yce XIX cmonimms — ik naposux

1.MOHATT

IHTENEKTYAJIbHUX MaLLUH, MO HaLW Yac € 8iKoM 363Ky | yrpae-
CUCTEMI MIHHA.

TEXHOINOIN! Hop6epm Bikep,
‘ ) amepukaHCcbKul Mamemamuk,
/ ‘ "6ambKo» KibepHemuku

BazanbHi g8idomocmi.
IcmopuyHa doeidka.
OCHOBHI milyMmadyeHHs1 ma 8U3Ha4YeHHs.

— ]

1.1. 3aranbHi BigomocTi

VYce xuBe Ha 3emili OOMIHIOETHCS 1HPOPMAIIIEIO 1 Hece Y CBOIX TeHax
3HaHHs1. JIFoAKHA SIK pO3yMHa iCTOTa HaBYMIIacs CpuiiMaTH Ta 30epiratu iHpop-
MaIliro i 3HaHHS B pi3HUX Ppopmax. CriodaTKy Oyiia yCHa TpaIullis, IOTIM 3’ SIBH-
nacs nuceMHicTs. 06’ eM iHpopMaiii 1 3HaHb TOYaB HECTPUMHO 301JIbIITYBaTH-
cs1. Y XX CT. IItony HaBYMJIKCSI TIepeaBaTh 3HAHHS MailOyTHIM TIOKOJIIHHSAM He
JMILe Ha marnepi, ane i B uudposomy (enekrponHomy) Bumi. [lotoku indop-
MaIlii craiy 3pocTary 1ie oypxdiisimie (puc. 1.1).

Boanouac, 3 po3mupeHHsM iHaycTpianizanii, 3011bLeHHsIM BUPOOHULIT-
Ba TOJIOBHHM €JIEMEHTOM €KOHOMIYHOI CTPYKTYpPH KpaiH CTaJId MiPHEMCTBA
(opranizauii, ycranoBu). Came TyT chopMyBasucs npouecu ynpasiinmusa (Me-
HEDKMEHT) Ta HPUHUHAMM A PilleHb, SKi CTAITN BAKITUBUMU 1 BU3HAYAILHUMHU
B JIOCSITHEHH1 €(PEKTUBHOCTI 1X JiSTBHOCTI.

[Ipouecn ympaBiiHHS Ta NPUHHATTS pilieHb BiAOyBarOTHCS y TICBHOMY
inghopmauiiinomy cepedosuwyi. lndopmantiiiae nosie NpUUHATTS pilieHsb (puc. 1.2)
3a3BHYail BKIIIOYAE 30BHINTHIO iH(opMairo, To0To iHhopMaIito 30BHIITHEOTO
CepeIOBHINA, i BHYTPINIHIO, KA iICHYE BCEPEJAMHI CEpeloBHUIIa, 0 Oe3noce-
PENHBO 0TOYYE 0cO0Y, mo npuiimae pimenns (OI1P).
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1. MNoHamms iHmenekmyanbHUX cucmeM i mexHosnoeail

riopugHe
Mepexese
cepenoBuLle

G

"ﬁ«bopmaui’l’
Komn'iotepun
Ta IHTepHeT

3acobn
macosoi

X

‘ MNosiBa nucemHocTi

i

‘ ‘ BorHuwa, curHanbHi Gapa&mﬂ

Puc. 1.1. 3pocmanns 06’emie inghopmayii' y cycninbcmai

3-3a 3HaYHUX 00’€MiB JJaHUX Ta B3a€MO3B’SI3KiB MIXK HUMH 3HAHTH
BIJINOBI/Ii HA TUTAHHS B IIbOMY iH(OPMAIIHHOMY IPOCTOPI CTAJIO TYKE BaXKKO,
a B JICIKHUX TPEAMETHUX 00NacTsaX (GpakTU4HO i HeMoxuBe. [ po3ymiHHsS
JIFOIIMHOKO TaKOi IPeIMETHOT 00IaCTi BUHUKIIA HEOOX1THICTh OTPUMATH JIOIATKO-
BUU IHCTPYMEHT, POJIb SIKOTO 3apa3 3 YCIIXOM BiJIrpaloTh KOMn’romepu Ta
asmomamu3oeani ingropmayinini cucmemu.

30BHilWHE
iHcbopmauiiiHe
cepefoBuMLle

BHyTpilHe
iHchopmauiiiHe
cepepgoBuile

®
o)

Puc. 1.2. Ingpopmayitine none nputinammsi piuieHb 8 YNPAGLIHHI

Ilepmri moKOMiHHS aBTOMaTHU30BaHUX CHCTEM OynH CIpsSMOBaHi B OC-
HOBHOMY Ha 00poOKy naHux (Data Processing System) Ta po3B’si3aHHs 00-
YUCIIOBAJILHUX Ta 00JiKOBUX 3a1a4 (OyxranTtepis, ckiancbkuii 061ik). 3 ua-
com AIC mouyanu BHKOPHCTOBYBAaTH BXE JJISI YIPABIIHHS MiTIPUEMCTBOM
(Management Information System). OCHOBOIO IUX CUCTEM CTalu 0a3u Ja-
Hux (BJ]), siki 3a0e3neuyBaiu CTPYKTYypyBaHHs iH(popMalii, 1 30epiranus y
BEJIUKUX 00’ €Max Ta IHTerpawito OKpeMux GyHKIIOHATbHUX 3a/1a4 YIIPaBIliH-
HA y €IMHUN KOMILIEKC.
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IHmenekmyasbHi cucmemu i mexHosnoaii

[TocTynoBo moTpeOu TOCATHEHHS yce OUThIT e()eKTHBHUX IIJIEH yIpaB-
JiHHSA [0YaJd BUMaraTu CTBOPEHHS HOBUX 1HCTpYMEHTaJIbHUX 3ac00iB, sKi
JIO3BOJISIOTH CKOPOTUTH BUTPATH, 0 HEMHUHYYE BUHUKAIOTH 3aBISKH 0OMe-
JKEHHSM JIFOJICBKUX MOXKIIUBOCTEN B 00POOIIi YNCIOBUX JaHUX, AaHATITUYHO-
My OTIpaIffOBaHHI iHpOPMAIIIT Ta MBUIKOCTI BAKOHAHHS OCMHCIICHUX OTIepaIlii.
Tomy me 3 mouyatky 70-x pokiB XX CT. po3noyanucs po3poOku 3acobiB
aBTOMAaTHU30BaHOT MIATPUMKH IPUWHSATTS YIPABIIHCEKUX PIlICHb, ¥ PE3YIIb-
TaTi YOro CKJIAJHCS YMOBH CTBOPEHHS M YCHIIIHOTO BUKOPHCTaHHS HOBHX
JIOMUHO-MAITUHHUX CUCTEM — CUCHIEM RIOMPUMKU RPUBHAMMA pilutens
(CIIITP).

3 nouyatkoM XXI cTomiTTs HaOyIa MOMMUPEHHS KOHIIEMIIis OCTIHYCTpi-
aJbHOTO CYCIUIBCTBA, 0 OTPUMAIIO HA3BY iHghopmauiiinozo cycninbcmea,
SIK HOBOT iCTOpHYHOI (pa3u po3BUTKY IIUB1LITI3AIIIT, B SKii TOJIOBHUMH MPOTYKTa-
MU BUPOOHUIITBA € iHpopMmaitist 1 3HaHH:. [[eii madens B migHECEHH] cydacHOi
IIUBLITI3AI] XapaKTepHU3yeThCs 301IBIICHHAM POl iH(OpMAIlii i 3HaHb B KHTTI
CYCHIbCTBA, 3pOCTAHHAM J0J11 iH(poKOMyHiKalliil, iHpopMallitHUX TPOAYKTIB 1
MOCITYT Y BAJIOBOMY BHYTPIIITHBOMY TPOAYKTi, CTBOPEHHSM INI00ATBEHOTO 1HPOP-
MaIliiHOTO TPOCTOPY.

Omi TeHAeHIII, 10 JUKTYBAIA HEOOX1THICTh 3HAXOMKCHHS MEXaHI3MiB
«rpancdopmalii» iHpopmauii B 3HaHHS i BAKOPUCTAHHS LOT0 3HAHHS 5K pe-
CypCy A MiATPUMKH MPUHHATTS YIIPaBIiHCHKHUX PIllIeHb, B cepi aBTOMATH-
30BaHUX iH(OpMaALIfHUX CHCTEM 3HAMIILIN BiToOpakeHHs B Ipoliecax inme-
Jekmyanizayii cucteM i iHPOpMaIIfHIX TEXHOIOTIH.

HoBi Bukiauku iHQOpMaLiiHOTO CycHinbCTBa OB’ A3aHI 3 €NEKTPOH-
HUM BEJICHHSM Oi3HecCy, BIIPOBAKCHHSIM TEXHOJIOTIH €JIEKTPOHHOTO ypsi-
IyBaHHS, KOJIK OOMiH JOKYMEHTaMH Ta MOBiJOMJICHHSIMH BiIOyBaeThCs B
eJEeKTPOHHIH (opmi. SIKII0 ciiyBaTH ifesM BiJOMOTO KaHAACHKOTO Iy0II-
inucta [Jona Tanckorta (Don Tapscott), T1o06anbHICTh 3MiH, 110 BigOyBa-
I0TBCS 3 JIFOJICTBOM, BH3HAYa€e HANpPsIM «IIU(pOBa EKOHOMiKa» YU «eroxa
MEpEeKEBOTr0 1HTENEKTY», IKUMH BOHO PYXaTUMEThCS B MEPCIEKTHBI, ado,
K pi3HI (axiBIli IMEHYIOTB, «epa iHpopMaIii», «IHppoBa emoxa, «eKOHO-
MiKa, 3aCHOBaHa Ha 3HaHHAX». Jlorika Tanckorra OynyeThCs Ha aBTOPCHKil
cXeMi, IO BKIJIIOYAE IT’SITh €JIEMEHTIB, SIKi CKIAJAa0Th JIAHKH MU(PPOBOTO
CYCIIJIBCTBA, 1€ KOXKCH HACTYIHHUH CIEMEHT BKIIIOYAE TOTEePEIHI, YTBOPIO-
I0YH TIPU IIEOMY HOBY SIKicTh (puc. 1.3).

Takum ynHOM, MaliOyTHs M (ppoBa cribHOTA OyjIe OB’ A3aHO0 3 iHTe-
JEKTyaJli3aIiero eKOHOMIKH Ta TEXHOJIOT1H, Jie MO 3 TPOoOIEMOIO YIIpaB-
TiHHSA 1HQOpMaIliero Oy/ie BUPINIYBATUCH 1 Tpo0ieMa «KepyBaHHS 3HAHHS-
MU,
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1. MNoHamms iHmenekmyanbHUX cucmeM i mexHosnoeail

=5 2]
TBO, WO aie y
MepexeBoMy cepeaoBuL

IHTerpoBaHe
nianpuMeEMcTBO

Bucokonpoayktu
» konektus

EdekTuBHa
! 0COBUCTICTL

(enekmporHO-YUppose cnigmosapucmeo)

1.2. IHTenekTyanisauia cucrtem

o x Take iHTeNnekTyanizauis indpopmamiitaux cuctem? 1L{o6 BiamosicTu
Ha I1e 3aIUTaHHsI Tpeba 3’ ICyBaTH, Y YOMY MOJISATAI0Th OCOOJIMBOCTI TPAIHIIIi-
Hux AIC. Bynp-sixa xomn ' oTepHa iHdopMalliiiHa cuctemMa 3a3BU4ail peaiizo-
BY€ inghopmayiiinuii npoyec, BAKOHYIOUW HACTYIHI QyHKIIT: cipuitmae iHOp-
MaIliifHi 3anuTH po3B’s3aHHs 3a1a4i (1) i He0OX1IHI TOYaTKOBI AaHi, 00podIIsie
3anuTH 1 Jadi (2), mo 30epiraloThCsi B CUCTEMI, y BIANOBIIHOCTI 3 BiIOMUM
anropuT™MoM 1 popmye HeoOXinHy BUXiTHY iHPopMarriro (3) (puc. 1.4).

B‘ E AIC

1 PesynbTar \ a

n Mporpama
(anroputm)
ulllul:q—O'
3anur, aaHi @

Kopucrysau 54

Puc. 1.4. Inghopmayiiinuti npoyec,
Wo peanizyemvpcsi KOMR 10OMEPHOI0 CUCEMOTO

Y npoMy mporieci 00poOIIIETHCS 3HAHHS MPO MPeaIMeTHY obacth. Lle
3HaHHS Ma€ IBOSKY Ipupony. BimoMmocTi mpo 06’ ekt npeaAMeTHOi 061acTi, 110
HaKOIMMYYIOTHCS B 3BUYAiHIN 0a3i JaHUX, MPEACTABISIOTH TaK 3BaHE (haxmy-
anvHe 3HaHHA. 3aTeKHOCTI 1 BITHOMIEHHS MK 00’ €KTaMH ITpeIMeTHO1 001acTi,
SIK1 TO3BOJISIOTH IHTEpIIpeTyBaTu BimomocTi (paktu) 3 B/l abo BUTATATH 3 HUX
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IHmenekmyasbHi cucmemu i mexHosnoaii

iH(pOopMaIlito, BiIoOpaxarTh onepayitine snanusa. Onepaliiine 3HaHHS TIpeI-
CTaBJIAETHCS B AITOPUTMIYHIM (OPMI SIK IpaBUIIa IEPETBOPEHHS JaHUX (Y BUT-
TSI IPOTPaMU, IO BUKOHYETHCSI KOMIT FOTEPOM).

Taka cxema oprasizatii iHpopMaiiHOTO MPOLECY MA€ CYTTEBI HEAOMIKH.
VY pa3i BHHUKHEHHS 3MiH B IPEJIMETHIN 00JacTi (a 1e Bi0yBaeThCs MOCTIIHO)
(akTyasbHI 3HaHHS 11I€ MO>KHA BHECTH B CUCTEMY HIIsIXoM akTyamizamii B/I. A
oreparliifHe 3HaHHS CKOPET'YBaTH JyXe BaXKO ((hakTiuaHO Tpeba mepenucyBaTu
porpamy, U0 OIepaTUBHO 3pOOUTH HEMOXKINBO). BonHouac ans dhopmyiio-
BaHHS 3allUTy KOPUCTYBa4 Ma€ SICHO YABIATH co0i cTpykTypy b/1 i 10 meBHOT
MipH aJrOpUT™ po3B’si3aHHA 3a1a4i. OTxe, KOpUCTYBay HOBUHEH TOCHUTH J00pe
OyTH 00i3HaHMM He JIHIIe B IpoOJIeMHii 001acTi, a i B joriuHii crpykrypi BJI i
aJITOpUTMi MPOTpaMu, L0 BUCYBAE AOJATKOBI BUMOTH JJO KOPUCTYyBada. Y BH-
najKy 6araTOKOPUCTYBauEBOi CHCTEMH IIs IpoOJieMa B3arai € Hepo3B A3aHOKO.

TakuM 4yrHOM, BKa3aHi 3arajibHi HETOJMKH TPAAUIIIMHUX iHPOPMAITIHHIX CH-
CTEM IOJISTar0Th B CIIA0KIH alalTHBHOCTI 10 3MiH B TIpEIMETHIH 00acTi ta iHpop-
MaliiHHUX MOTped KOPUCTYBaUiB, B HEMOXKIIMBOCTI PO3B’A3yBaTH 3aa4i, 1110 [ora-
HO (OpMAaTi3yIOTECSI, 3 SIKUMH YIIPABIIHCHKI IPAIiBHAKH ITOCTIHHO MAOTh CIIPABY.

[TepepaxoBaHi HEOMIKH yCYBaIOTHCS B iHTEIEKTyalbHUX 1H()OpMAIHHUX
CHUCTEeMaXx 3aBJISKH BUJIICHHIO OTIEPAIliifHOTO 3HAHHS 3 IPOI'PAMH Y TaK 3BaHy
0a3y 3nanb, sKa B IeKIapaTUBHINA hopMi 30epirae 3aranbHi Ui pi3HUX 3a7a4
OIMHUIII 3HaHb (mpaBmia). [Ipn IbOMy CTPYyKTYpa, 110 IIUM yIIpaBisie, HabyBae
XapakTepy yHiBepCallbHOrO MeXaHi3My pO3B’sI3aHH 3a/1a4 (MauiuHu 6UCHO6-
Ky), IKAH 3B’ s3y€ OAWHUII 3HAHb Y BHKOHYBaH1 JAHITIOKKH (T€HEPOBaHi ajro-
PUTMH) 3aJIe)KHO BiJl KOHKPETHOT IOCTAaHOBKH 3ajaui (C(hopMyIbOBaHOI B 3a-
MUTI METH 1 MOYaTKOBUX YMOB). BHacninok nporo Taki [HC oTpuManu Ha3By
CUCTEM, OCHOBAaHUX Ha 3HaHHAX. HapemTi, Taki 3ac00H 103BOJIAIOTH OpraHi3y-
BaTH Jiajor 3 KOPUCTyBadeM Ha MOBIi, HAOMMKEHOI 0 TPUPOAHBOI Ta CIIPHIA-
MaTu 3a37jaerias HepopmanizoBaHi 3anutu (RpupoOHo-moeHuil inmepghelic,
IIMI). Takum unHOM iH(POPMALIIHHIN MPOIEC B IHTEIEKTYAIBHUX CHCTEMAax
TpaHchOpMy€eThCA 10 BUAY, HaBeJeHOMY Ha puc. 1.5.

2=
a Mporpama
1 Pe3ynb'raT\ (anropurm)

»
(™ gy | Rg & e

BERREBREE

3anur, paui
KopucryBau B4 B3

Puc. 1.5. Inghopmayitinuii npoyec, wo peanizyemuocs iHmMeneKmyaibHOI0 CUCEMOIO
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1. MNoHamms iHmenekmyanbHUX cucmeM i mexHosnoeail

OTKe, MO’KHa HAaBECTH TaKi O3HAKH IHTEIEKTYaIbHIX CHCTEM:

- MIBULICHHS «TPaMOTHOCTI», a00 «OCBIYEHOCTI» CUCTEMH 32 PaXyHOK
HaKOITMYCHHS 3HAHb;

- MOYKJIMBICTb T10/IABATH Ta BUKOPUCTOBYBATH 3HAHHS TIPO 3HAHHS (METa3HAHHSA);

- BMIHHS pO3B’sI3yBaTH CKIIJIHI 3a/1a4i, O BaXKKO (opMai3yroThCs;

- MOKITUBICTH OTIPALFOBaHHS HETOYHHX, HESICHUX, HEBU3HAYEHUX 3HAHb;

- aIaNTUBHICTB, TOOTO 3/IIOHOCTI PO3BUTKY Ta PUCTOCYBAHHS;

- MOXJIMBICTh OTPUMAHHS HOBUX 3HaHb 3 THX, IIIO € B HASIBHOCTI (BJac-
THBICTh CAMOHABYAHHS );

- KOMYHIKaTHBHICTb, [IOB’513aHa 3 MOYKJIMBICTIO ()OPMYITFOBAHHS KOPHCTYBaueM
JIOBUTLHUX 3aITUTIB JI0 CHCTEMH Ha MOB1, MAKCHMAJILHO HAOJIMXKEHOT JI0 IPHPOJTHBOT.

B namr yac nporiecu inTenekryanizaiii iHhopMaIliitHIX CUCTEM 3HaXOISATh
BHPa3 y CTBOPEHHI HAPI3HOMAHITHIIINX CUCTEM 1 TEXHOJIOT1H, OpIEHTOBHY KJla-
cudikalilo AKX HaBeAeHOo Ha puc. 1.6. 3 HUMH cucTeMaMH MO3HAHOMUMOCS
JTOKJIJHIIIE Ha TTOAABIINX CTOPIHKAX MOCIOHMKA, ajle 3arallbHUM B HUX € T€,
II0 BOHU € KOMIUIEKCOM ITPOTPaMHUX, JIIHTBICTHIHHX 1 JIOT1KO-MaTeMaTHIHUX
3ac00iB IS peaizaiii OCHOBHOT'O 3aBJaHHS: 3a0e3MeUeHHS MiITPUMKH PO3y-
MOBOI JisIBHOCTI JIFOAMHU, 30KpeMa B cdepi MiATPUMKU IPUHHATTS PillICHb,
iH(pOpMyBaHHS 1 KOHCYIBTYBaHHS. BaXXTMBIM HaIrpsiIMKOM € i cepu iMiTarmii
IHIIMX BJIACTUBOCTEH JIOAMHH, 110 3HAXOAUTh BUPa3 y CTBOPEHH1 pOOOTIB.

| IHTeneKkTvanbHi cuctemu |

| CucTeMM NiATPUMKMN NPURHATTA pilleHb

| EkcnepTHi cuctemu (EC)

InTenektyansHi CMMNP

IHTenekTyanbHi iHpopmauiviHi cuctemu

Po3paxyHkoBo-noriyHi (riopuaHi) cucremm
InTenektyanbHi CAIMNP i CAHO

IHTenekTyanbHi po6oTn

CuctemMun HaBYaHHSA Ta KOHCYINbTyBaHHsA

OcBiTHi cuctemu

Cu1CTeMU KOHCYNbTYBaHHS Ta iHhOpMyBaHHsA

IHTenekTyanbHi TpeHaxepu

Puc. 1.6. Knacugikayis inmenekmyanphux cucmem
(CAIIP — cucmemu agmomamu3sayii npoexmyeanHs,
CAHJ] — cucmemu agmomamu3zayii HAYKOBUX 00CHIOMNCEHb)

Y goMy X IiepeBary iHTeJIeKTyali3amii CHCTeM y TOPiBHSIHHI 3 TPaIUIil-
HUMH iHQOpMaLiIHHUMHU cHUCTEMaMH, 30KpeMa A Pi3HUX MiANPUEMCTB?
BianoBine Ha 11e TUTaHHS Haja€e puc. 1.7.
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IHmenekmyasbHi cucmemu i mexHosnoaii

IHCTpYMeHTH aHaniTUku GinbL
,»PO3YMHI” Ta BKNto4alTb
po3nizHaBaHHA o6pasiB i

. MalWWMHHEe HaBYaHHA
KopnopaTtueHe nigepcTeo a egias4a

. IHCTPpYMeHTH aHaniTMKn
Ha OCHOBi 0GrpyHTOBaHUX 6k ApyiHi Ta npocTiw
ilueHb .
piwe i ’ Yy BUKOPUCTAHHI

BianosigHicTb .

perynsaTopHUM 3anutam y . ‘ Me.HeppKepM 6i]1.bl.u
AepXXaBHUX opraHis iHcbopmoBaHi
. l-llﬂ BigaaneHi Ta

BignoBigHicTb 3anutam . |HT€ﬂeKTyanJ!

‘ MoGinbHi APM
PUHKY

Ginbw 3pyyHi npun
\q F NPUAHATTI pilleHb
Fno6anbHa CxoBu
I Q a AaHnx
KOMMNETEHTHICTL PO | M ‘ po6nsiTb iHcbopmauito
pecypcu | KNIEHTIB BinbLw [OCTYNHOO
BunepemxeHHs ’ ‘ ‘ Ba3su 3HaHb

KOHKYPEeHTIB y AocTyni ao HanawToBaHi Ha

pecypciB i TexHonorin Binbw wWeuaka Ta »CRinKyBaHHsA" 3
CBO€YacHa AocTaBKa KopucTyBavem
iHdopmauii

Puc. 1.7. Ilepesacu inmenexmyanizayii inghopmayittnux cucmem

3po3yMiJIo, IO YCi epeBaru NepeniuuTi Maiike HEMOXIINBO, aJlke 3a-
raibHa eeKTUBHICTH IHPOPMAITIIHHOT CHCTEMH BU3HAYAETHCS CTYTIEHEM BiJIIIO-
BIJTHOCTI ii CKJIaJOBUX BUKOHAHHIO CUCTEMOIO CBOTO Mpu3HaueHHs ((QyHKIIN)
3TiJIHO 13 KPUTEPIEM METH. A B KOXKHOI CHCTEMH, SIK MPABUIIO, CBIl TeperiK
(yHKLIH 1 BTacHEe BU3HAYSHHS METH, K1 3aJIeXKaTh BiJI raixy3i 3aCTOCYBaHHS Ta
BUMOT KOHKPETHHX KOPHCTYBAYiB.

1.3. WTy4yHU” iHTenekT
fAIK OCHOBa iHTeneKkTyanisauii

Y 4oMy % OCHOBA 3ac00iB iHTeleKTyai3alii koM oTepHuX cuctem? Ii
OB’ SI3YIOTH 3 BiTHOCHO HOBUM HAayKOBHUM HAIIPSIMKOM — TEOPIEI0 WmyuHno20
inmenexmy. Tepmin artificial intelligence (Al), mo B HamoMy nepexnani i
o3Hauae «mtygHuit inTenexk (L), Bmepire Oys 3anponoHoBanuit 1956 poky
Jxonom Mak-Kapti (John McCarthy) Ha cemiHapi 3 aHaJIOT14YHOIO HA3BOIO,
MIPUCBSIYEHOMY PO3pOOII METOIB PO3B’sI3aHHSI JIOT1UHUX 33]1a4, IKH BiJJOyB-
csa B HaptmyTcbkomy konemki B CLITA. He MoxHa cka3atu, 10 Leil TepMiH €
BJIAJIAM, aJKE JIBI CKIIQJI0BI — «INTYYHUN» 1 «IHTEJIEKT», B3aralli KaKydu, Ipu-
HalMHI Ha CbOTOACHHS, MPOTUIICKHI OJJMH OZHOMY. TUM HE MEHIII BiH BUSBUB-
CSTKUTTE3NATHAM 1 YBIMIIIOB Y ITMPOKHI 00IT AJie 5K 3 THX YaciB BUeHi 1 (paxiBii
MOJiJIeH1 Ha JiBa TabOpH — Ha THX, L0 BipATh B MOXKJIMBICTH CTBOPEHHS LITY4-
HOTO IHTEJEKTY, i THX, XTO mignae Teopiro 111 HUIiBHIA KPUTHIIL.
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1. MNoHamms iHmenekmyanbHUX cucmeM i mexHosnoeail

JlociikeHHS B 00J1aCTI MOJICTFOBAHHSI TIPOIIECY MUCIICHHS PO3TIOYaITHCS
3aJI0BrO JI0 OABH KOMIT 10Tepa. 3 KiHId 40-X pOKiB MUHYJIOTO CTOJITTS BHIi-
JIVTHCS JTBA HAIIPSIMHU MOJICITIOBAHHS, SIKi TPHUBAJIHI gac OyJIH IPaKTHIHO He3a-
JIeKHUMHU, a caMme JIOT1YHe 1 HeWpo-KiOepHEeTHYHE.

[epmie rpyHTY€EThCS HA BUABIICHHI 1 3aCTOCYBaHHI Pi3HUX JIOT1YHUX 1 €M-
MipUYHUX IPUHOMIB (€BPUCTHK), K1 3aCTOCOBYE JIFOJJMHA JUISl BUPILICHHS AKUX-
HeOy/Ib 3aBAaHb. JIpyruii HanpsaM — HeHpo-KiOEPHETHYHUIH — CITUPAETHCS Ha
moOyIOBY CHUCTEM, IO CAMOOPTaHI3YIOThCs, Ta CKIAAAI0THCS 3 MHOKHHU €J1e-
MEHTIB, QYHKIIOHAIBHO MOMIOHKX /10 HEHPOHIB TOJIOBHOTO MO3KY.

[puXUabHUKK UX TEUill BiIBEPTO MPOTOJIOUIYIOTH, [0 MAITUHA MOXKE
MUCJIATH. BugaTHUI aHMTiACHKUN MaTeMaTuky 1 ¢iocod Asan TropiHr, mod
3aMiHUTHU 0e3r7y3/e, Ha HOoro IyMKY, 3alIUTaHHA «YH MOXE MalluHa MUCIIHU-
TH?» Ha OUTBIN BU3HAYHiIIE, 3anmpornoHyBaB 1950 poky B crarTi «O6uncIIO-
BaJIbHI MamuHU 1 po3ym» (Computing machinery and intelligence) cnieniaib-
HUH TeCT. 3aMiCcTh TOTO, 00 a0CTPAKTHO CIIEpPEUYATHCS PO KPUTEPIi, K1 103-
BOJISIOTH BiIPi3HUTH JKUBY MUCJISTIY ICTOTY BiJ] MAILIIMHY, 10 BUIVISIAE SIK MUC-
JIs19a, BiH 3alPOIIOHYBAB CIIOCIO BCTAHOBUTH TE, II0 MOXE OYTH peaizoBaHIM
Ha npaktuui (puc. 1.8). Cynas-moanna C oOMexxeHHii yac (HanpuKiIaz, 1eKilb-
Ka XBHJIMH) TIEPEIUCYETHCS Ha TPUPOHINA MOBIi 3 IBOMA CITIBPO3MOBHUKAMH,
SKHX BiH He 0a4uTh (4 1 B). OI1H 3 HUX — JIIOAWHA, a IHIIKWH — KOMIT [oTep. Ko
cymast C 3a HalaHWii yac 3a OTPUMAHUMHM BIiINOBIIAMH Bil 4 1 B He 3MoOXke
HaJI{HO BU3HAYUTH, XTO € XTO, TO BBAXKAETHCS, 110 KOMIT FOTEp MPOUIIOB TECT
TropunTra, TOOTO HOr0 MOXKHA BH3HAYUTH SIK IHTENIEKTyaJIbHY icTOTY. Jlo 1bOrO
4acy, CTPOro Kaxy4H, *KOIHA KOMIT FOTEpHa CUCTeMa TecT TIoOpHHTa He MPOMIILIA.

IMoguHa
A

B

INoavHa - cyansa
(iHTerpaTop)

£

Puc. 1.8. Tecm Tiopunea na inmenekmyaibHicmo

?

Axne nposinauii paxisens Google P. Kypugeiin nepenbadae, mo 10 2029 poxy
KOMIT’ FOTEpHH I MO30K 3MO>Ke TIPOTH 1IeH TECT, SKUI TOBEJIC HASIBHICTD Y HBO-
TO pO3yMy B JIIOICBKOMY PO3YMiHHI LHOTO CJIOBA.

o pedi, Tect TiopuHra HECIOAIBAHO 3HAMIIOB MPAKTHYHE 3aCTOCYBAH-
Hs1. Komnanist Yahoo st 3axucty Bijt arak cnaM-00TiB (IporpaM-po0oTiB, 10
PO3TIOBCIOKYIOTh PEKJIaMHI MOBIJOMIICHHS IIJISIXOM PEECTpallii He caiiTax B
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IHmenekmyasbHi cucmemu i mexHosnoaii

[HTepHeTI) peaizyBaia i7IcF0 3aCTOCYBATH T€, IO JIETKO JAETHCS JFOISIM, alle
MIPENCTaBIIAE TPYIHOLII I KOMIT IOTEPIB: PO3Mi3HATH B MPOIECi peecTparii
CIIOTBOPEHI JIITEPH, IO BAXKKO YUTAOThCS. JIFOIM B 3MO031 pO3IIH(PpPyBaTH X 1
BBECTHU MPaBWIBHUN TEKCT 3a JIYeHi CEKyHJH, ajie mporpama Oyae 30UTOro 3
nauTenuky. [le TBopinns Oyno HasBane Captcha (Completely Automated Public
Turing Test to Tell Computers and Humans Apart — NOBHICTIO aBTOMaTH30Ba-
HUH myOmivauii Tect TropuHTa UTS pO3pi3HEHHS KOMIT FOTEPIB 1 JIFOZICH ), 1 BOHO
3apa3 MOBCIOIHO BUKOPUCTOBYEThCA B [HTEpHETI.

bararo paHHIX JOCHiDKEHB B chepi ITYIHOTO IHTEICKTY 3AIHCHIOBATHCS
Ha OCHOBI TaKUX IMOMIMPEHNX HACTUIBHUX iT0p, SK INAIIKH, IAXH, «I1 ATHAI-
ISITKWY», XPECTUKU — HYTUKH. Ha TogaTok 10 mpuTaMaHHOTO IM «IHTEIeKTyalb-
HOTO» XapakTepy, Taki irpi MaloTh AesiKi BIACTUBOCTI, 110 POOIATH iX igeansb-
HUM 00’€KTOM JJIsl €KCIIEPUMEHTIB. BUTBIICT irop BeIyThCS 3 BUKOPHCTAH-
HSM YiTKO BU3HAUEHOTO HA0OPY MPABUII: L€ JO3BOJISAE JIETKO OyAyBaTh MPOCTIp
MIOIIYKY 1 T030aBIIsi€ TOCII THUKA Bl HESICHOCTI 1 TUTyTAHHHU, BIIACTUBHX MCHII
CTPYKTYPOBaHUM IpobIeMaM.

TpuBanmii gac IOCIIHKCHHS IIOJO IMOIIYKY MOMIJIMBOCTEH CTBOPCHHS
LITYYHOTO PO3YyMY IPOBOAMIIMCA Y HATIPSIMKY iMiTallii Ha KOMII I0Tepi rpaBLs y
IIax¥ SIK IrPH, 110 3a3BHYAll BBAXKAETLCS HaliHTEICKTyanbHIIIOK. Ha npomy
UUIsIXy OyiM TOCSTHYTI 3HauHi yenixu. JlocTaTHbO 3rafati cepito MatdiB 1996-
1997 pp. KonmuImHKOTO YeMITioHa cBiTy 3 maxiB I. Kacmaposa npoTtu koM’ ro-
tepa Deep Blue, sikuii ctBopuina ¢ipma IBM. Llg cuctema Oyna 3n1aTHa aHamizy-
BaTtr 200 MITH. XOZIiB ¥ CEKyHIY, ab0 50 MIIpA. MO3HIIii IPOTATOM TPHOX XBH-
JIVH, BUIUICHUX Ha OJIMH X111 y maxoBiii maprii. Cnovatky Kacnapos BurpaBas,
3aCTOCOBYIOYH HETPAJIHITiNHI (TapamokcanbHi) xonu. IBM cunbHO oHoBHIa Deep
Blue, moninmmuna ii JI0TiKy, 1 mi3HiIIEe KOMI IOTep BUTpaB y Martdi 3 6 irop (aBi
MepeMOTH, TPH HiUHi).

3 uporo npuBony BuaatHuii [ CaiiMoH 3a3Ha4yMB: «Yci Hallll eKCIIepH-
MEHTH 3 NIaXOBUMH IpOorpaMamMy MOKa3alld, 10 BUCOKA IIBHIKICTh 00YHC-
JIeHb HE 3aMiHIOE€ 3HAaHHA, X04a MDK HUMH il € meBHUU B3aeMo3B’s30k. Lllo
IKaBO 1 YyIOBO B JIFOJSIX MPOCTHX 200 CKIIQJHUX, K BaM Oyjie 3aBrOJHO — I1e
HACKIJIbKM MU BUOIpKOBI1 uepe3 Te, 110 He MOXKEMO POOUTH PO3PaxyHKH 3 Ta-
KOIO BEJIMYE3HOIO MIBUIKICTIO, M HE pOOMMO 6araTo 004HCIIECHb 32 XBIUIIUHY
(OLTBIIICTH 3 HAC 1 3a JIEKUTbKA XBUJIMH). AJie MU 3aMiHIOEMO IIO 3[aTHICTh
CBO€I0 BHOIPKOBICTIO, IPYHTOBAaHOK Ha 3HAHHSX, — MU WJIEMO OJTHHM IPaBUIIb-
HUM IUISIXOM, a HE IPOOYyEMO yci BapiaHTH, siki MOxiuBi. Le # € Hamr po3ym.
Ocb y 4oMy HOTO CEKpeT».

OTxe, yce, 1110 BMUJIH KOMIT I0TepH — IIBUJIKO IepeOrupaTi BapiaHTH XO/IiB
(«s CroIM — BiH CIOIH; — S CIOAM — BiH CIOIN»), BIAKUIAIOUM CB1JIOMO HEBIAJI
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Bapiantu. Ane 2016 poky BifgOymacs mojisi, 0 CYTTEBO 3MIHWJIA CTaBJICHHS
0araTboX 10 MOJEJIFOBaHHS irop Ha KoMmn 1otepi. Lporo poky OyB opranizosa-
Huit maty JIi Cenoiist, 0JJHOTO 3 HAUCHIBHIMNX PO eciHHUX TPaBIliB CBITY B
rpy ro, i komm 1otepa AlphaGo, ctBopeHoro daxiBisiMu 3 pi3HUX KpaiH. Uepes
YOTHPH TOIUHH i TPHHAALSATS XBIJINH IICIISI TOYATKy MaTdy CXBHIIbOBaHMH JIi
Cenomnb 30upaB KaMeHi 3 JOLIKH, OT0JIOCUBILHN TPETIO MiAPA] MOPa3Ky BiJ KOM-
’I0Tepa, i, TUM CaMHM, ITOPa3Ky B I’ ITHMATYEBIH cepii.

CrpaBa y ToMy, IO TPaBIli B 'O 3aBXK/]IM BBXAJIH CBOIO IPy HEMMOBIPHO
CKIIQJTHOKO JIJISl «KPEMHIEBOTO Po3yMy». KiJbKICTh TiJIOK XONIB B o OLIbIIe
KimpKocTi aToMiB y BeecBiTi — oco0nuBo He nepebepemt. biibiie Toro, B ma-
Xax BKe BiIirpaHi yci ge0r0TH, 110 JOIIOMarae CKOpOTHTH JJOBXKHHY TiepeOopy,
a B TO KUIBKICTh Bapialliif Ha MOYaTKy NapTii TAKOX € MPUTOJIOMILINBO BEJIU-
KOYO, IPUYOMY ITOCTIHHO 3’ IBIISFOTHCS HOBI 1J1e1 1 Xoau. OLiHIOTh, 10 32 Yac
iCHYBaHHS T0 (a 1Ie THUCS4i POKiB), HE OyJI0 3irpaHe IBOX OJHAKOBUX MapTiii!

SIk BOayocst KOMI '10Tepy BUTpaTh y Takiil cxiamgai rpi? Tropmi AlphaGo
00’€e1HATTN HAMYCITIIIHILI T1TXO0/IM, HAKOTIMYEH] B iHAYCTPii INTYYHOTO iHTENEKTY:
HEHpPOHHI MepeXi IMMOOKOro HaBYaHHS, TeHeTHYHI anroput™H (komii AlphaGo, mo
TPOXH BiAPI3HSAIOTHCSA, TpaJik cami 3 cO0O0I0 1 BigOupanucs kparii) i meroau MoHTe-
Kapro. B koM’ roTep 3aBaHTa>KVJIX ITIBTOPY COTHI TUCS apTiH (ech 30 MUTBIHOHIB
JIFOZICBKUX XOMIB), y BEPXHIX IIapax HelpomeperKi yTBOPUIUCS AesKi abCTpaKTHI
MipKyBaHHSI «30aIaHCOBAHOCTI irpoBOi TOIMIKMY, a moTiM AlphaGo 3mycwim rpatn
camy 3 co00t0, 11100 pO3BUHYTH I1i MipKyBaHHSI, TOOTO CAMOHABYATHUCSL.

Y pesynbrari ekcriepTam, o CIoCTePiraiy 3a rporo 31aBajiocs, o 6opo-
tucs 3 JIi CeponeM BHUIMIIOB HE MPOTPAMHHUI KOJl, @ HUM OOpeThCs iCTOTa, 10
Mae HaKOITMYEHY MaM’SITh, 3MATHICTh /IO POTHO3YBAaHHSI iIrpPOBO1 CUTYAIlii 1 TOCBi
MEPEMOTH B IECATH MUIbHOHAX MaT4iB MPOTH TaKUX K€ 1CTOT, 10 HEe IPOUIIITN
eBoortiifHoro Bindopy. AlphaGo rpano sk gyxe cuinpHa TroAnHA. [HIIMMH cio-
BaMH, 11ei KoM 10Tep npoitiwio tect Tiopunra! fAxmo AlphaGo 3anyctut Ha
irpoBuii ro-cepBep KGS B [HTepHETI, HIXTO HE 3MOXE PO3KPHUTH, IO TPAE HE 3
JONUHOM0. «IcTOTay, M0 SIBHO Ma€ AKIiCh iel, 0OXOIUTH JIIOIUHY B TPi, 110 €
HEBII’ EMHOIO YaCTHHOIO JIFONICHKOT KYIIETYPH, ITPH IIbOMY JIFOJITHOIO SIBHO HE €!

HesBakaroun Ha Taki IPUTOJIOMIILUIABI PE3YIBTATH, BCE XK TAKU ITOKH IO
IITyYHAH 1HTEJEKT € crnennu(ivHNM 1 He aBTOHOMHHUM, ajke, Xoua AlphaGo
poO3yMie Tpy ro Kparie 3a JIOIUHY, BiH Hiuoro Oinbuie He BMie. Komii AlphaGo
JUTS TPH 3 CaMHIM COO0I0 CTBOPIOIOTECS 1 BIIOMPAIOTHCS alTOPUTMOM, HaTIHCa-
HuM ToauHo. Takox AlphaGo He Moxke (TTOKH 11107) CaMOCTiIHHO CTBOPUTH
cepelloBHIIE JUIs BiNTBOpeHHs camoro cebe. Kpim Toro, inei AlphaGo Hemox-
JIMBO BIJIYYUTH 3 HBOTO 1 IEPEKIIACTH JIFOICHKOI0 MOBOIO, TOOTO Iapu HEHpo-
Mepesxi, 0 YTBOPWIINCS Yy HACTIIOK «MipKyBaHHS) KOMIT IOTEpa, MPEICTaB-
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JISIOTh IOPHUH AWK, 1 1€ MOXKE MaTH MEBHI PU3HKH Y BUTAJIKY 1HIIHMX 3aC-
TOCYBaHb IMOIOHUX peati3allii.

OTXe, TIOKH BYCHI 0 FOThCS HAJl CTBOPSHHSAM MUCIISTYOTO KOMIT I0Tepa, B
paMKax HayKOBOTO HAMPSIMKY MTYYHOTO iHTEJIEKTY HAPOHKYIOThCS MPAKTHYUHI
3aco0u iHTeeKTyam3amii iHpopmariitHux cucteMm. Hrokde HaBeneHi neski 3
ocHoBHHX HampsMkiB I Ta fioro 3acTocyBaHb, 1110 BILTHBAIOTh HA PO3BUTOK
THTENIEKTyalli3allii CHCTEM, a came:

1. TlpencTaBneHHs 3HAHD Ta MAHIITY/IAL[ISI 3HAHHSIMU.

2. KoMmyHiKaIii «JTF0IHHA-MaITHAY.

3. Po3niznaBaHHs 00pas3iB.

4. HaBuaHHs Ta CAMOHABYAHHSI.

5. [InanyBaHHA [ill, MOMIYK PO3B’sA3KiB 3a1a4.

6. Camoopranizaltisi, METOIM EBPUCTUIHOT CAMOOPTaHi3allii.

7. ABTOMATH3allisi CTBOPEHHS POTPaM. .

30KpemMa Taki 3ac00M CTBOPIOIOTHCS Ha OCHOBI TEOpill HEHpoMepex, Te-
HETUYHUX aJITOPUTMIB, €BOJIIOIIHOTO MOJICITFOBAHHSI, HEUITKO1 JIOT1KH Ta iH.

1.4. IHTenekTyanbHi TexHonorii

OTxe, epeTBOPUTH iHPOpMaLIiiiHi CHCTEMH Ha IHTEJIEKTYalbHi JO3BOJISIOTH
IHTeNeKTyanbHi iH(OopMAaIIiiHI TEXHOJIOT], SIKi Ha ChOTO/IHI € OTHI€I0 3 HAHOUTBIIT
MEPCIEeKTUBHUX 1 TaKUX, IO IIBUAKO PO3BUBAIOTHCS HAYKOBHUX 1 MPUKIATHUX
cdep iHpopmaTHKy. |0 OCHOBHUX IHTEJICKTYATBHIX TEXHOJIOT i HEOOX1JHO BiTHE-
cT: 00poOKa TeKCTiB Ha IPUPOAHiII MOBi, MOJENIOBaHHs 3HaHb 1 03U 3HaHb,
YIIpaBIiHHS 3HAHHSAMH, PO3ITi3HABaHHs 00pa3iB, HEUPOTEXHOJIOTIT, MATEMATHYHI
MOJIeTIi, KOHLIENTyaJIbHE MPOrpaMyBaHHs Ta iH., @ TAKOX BIAOBIAH1 IHCTPYMEH-
TanbHi 3acobu ctBoperHs [HC. O3HaOMUMOCS 3 ASSKHMHU 3 X TEXHOJOT1H.

Hentpansaumu 11 [HC € TexHOJOTIT MOJENIOBaHHSA Ta MPEACTABICHHS
3HaHb PO IpeIMeTHI 06nacTi. Ha 0cHOBI cydacHOTO ySBICHHS PO KaTeropii
3HaHb pOo3po0IIeHI 0a30Bi MOJIEII ITOIAHHS 3HAHb B KOMIT FOTEPHUX CHUCTEMaX,
TaKi K (ppeiiMu, CeMaHTHYHI MEpeXi, MpaBuia Ta iH., 10 TO3BOIMIIO PO3PO-
OMTH KOHLIECTITYaJIbHi OCHOBU TEXHOJIOT1] 0a3 3HAHb.

PoGoTu B 00:1acTi HeHpoKiOEpHETHKH CTBOPHITH OCHOBY TEXHOJIOTiH HEl-
POHHUX CEMIOTHUYHHX cucTeM. Po3po0iieHi Ha OCHOBI HEMpOTEXHOJIOT1H pi3Hi
HeHpONaKeTH BUKOPHUCTOBYIOTHCS JJIs1 MOJICITIOBAaHHS CEHCOPHHUX 1 MOBHHUU CH-
CTEM JIIOIMHY IITYYHUMHU HEHPOHHUMH MEPEKaMH.

TexHoOri{ aBTOMaTHYHOTO PO3Ii3HABAHHSI 00pa3iB € NEPCHEKTHBHUMHU
qst [HC. Ha cworopHi ii peanizaiiii BHKOPUCTOBYIOTHCS TIEPEBAYXKHO JISI ONITHY-
HOT'O YUTAHHS TEKCTIB.
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B3zarai apromaru3ariii poO0OTH 31 3HAHHSMH, IPEJICTABJICHUMH B TEKCTO-
BOMY BHII IPUIUIAETHCS OaraTo yBaru. ['imepTeKcToBi MO i CUCTEMH, Me-
TOJIM BUTATAHHS 3HAHB 3 TEKCTY 1 KOMIT FOTEPHOTO TIOIIYKY B TEKCT1, TEXHOJIOTIT
aBTOMAaTUYHOTO pedepyBaHHs i aHOTYBaHHS TEKCTiB, MAIIMHHOTO MEPEKIIaay 1
aBTOMATUYHOT KJTacU(iKaIlil JOKyMEHTIB 3HAXOIATh yce O1IbIIIe 3aCTOCYBaHHS.
Oco0nuBul iHTEpeC BUKIMKAIOTh KOMILIEKCHI 1IHTEJIEKTyaIbHI IPOrpaMHi 3a-
cobu 1151 0OpOOKH TEKCTIB.

BaxxuBe 3Hau€HHA MarOTh TIIEPTEKCTOBI CUCTEMH, IPU3HAYEHI AJIS peati-
3allii MOIYKY 3a KITFOYOBHMH CJIOBaMH y 0a3ax TeKCToBoi iH(opmarrii. [HTenek-
TyaJIbHi T1IIEPTEKCTOBI CHCTEMH BiAPI3HIIOTHCS MOKITMBICTIO BAKOPUCTAHHS CKIIAI-
HIIIOT CEeMaHTHYHOI OpTaHi3allil KJIIOYOBUX CIIiB, SKa BiJOWBA€E Pi3HI CMHCIIOBI
BiJJHOIICHHS TepMiHiB. TakuM YMHOM, MEXaHI3M MOLIYKY MPAIOe epeaycim 3
0a3010 3HaHb KIIFOYOBHUX CJIIB, a BXKE MOTIM 0e3110CepPETHBO 3 TEKCTOM.

InTenekryanbHi 0a3u JaHUX BIAPI3HSIFOTHCS Bijl 3BUYAHUX 0a3 JAHUX MOXK-
TIMBICTIO BUOIPKH 3a 3aII'TOM KOPHCTyBada HEOOXiqHOI iH(popMarii, sSika MoXxe
SIBHO He 30epiratucs, a BUBOAUTHUCS 3 JaHUX, HagBHUX y 0a3i. [Ipu npomy us
TEXHOJIOT1S HAaMara€eThCsl 3MIHCHUTH TIONIYK 32 YMOBOIO, sSIKa MOXKE OYTH JIOBH3-
HA4YEHOIO B X071 PO3B’sA3aHHs 3a1a4i. Taka cuctema 6e3 10MOMOTH KOpUCTyBayua
Mo CTPYKTypi 0a3u JaHWX cama Oyaye UISX JOCTYIY JI0 HEOOXIJIHUX JaHUX.
DopMmynrOBaHHS 3aMUTY 31IHCHIOETHCS B A1aJ1031 3 KOPUCTYBA4YeM, TIOCITIIOBHICTh
KPOKIB SIKOTO BUKOHYETHCSI B MAKCUMAITLHO 3pY4Hi JJ1st KOpUCTyBa4a (hOpMi.

B inTenekryanbHUX cHCTEMax 0COOMBE 3HAUECHHS Ma€ peati3allist IHTeIeKTY-
IBLHOTO HTEP]EICY, KON 3aITUT KOPHCTYBa4a (POPMYITIOETHCS 32 IOTIOMOTOFO BHC-
JIOBJIIOBaHb HA MPUPOAHiNA MoBi. [l peamizawii npupoaHO-MOBHOTO iHTEpdeiicy
HEeoOXiTHO BUPINIYBATH 3aBIaHHs MOP(OIOTIYHOTO, CHHTAKCHYHOTO 1 CEMaHTHYHO-
T'0 aHaJIi3y Ha OCHOBI BHYTPIIIHbO-MAIIMHHOT'O PiBHS PE/ICTaBICHHS 3HAHb.

InTepdeiic kopuctyBaya 3 IHC 3a nomomoroio rpadiganx obpasis, gKi
TeHePYIOThCS BIIMOBIAHO J0 MOIH, 110 BiZIOYBaIOThCS, JO3BOIAIOTH 3A1HCHIO-
BaTH TEXHOJOT11 KOTHITHBHOI rpadiku. I'pacdiuni 0Opa3u B HAOIHOMY 1 iHTETpO-
BaHOMY BUJI1 ONUCYIOTh MHOXKHUHY IIapaMETPiB CUTYallii, 10 PO3IJISAA€THCS.

CucteMu ympaBiiHHS 3HAHHIMH 0a3yIOThCS HA TEXHOJIOTISIX CXOBHII J1a-
HUX 1 IHTENEKTyalIbHOTO aHalli3y nanux (Data mining based on Data Warehouse).
Ha BiIMiHHICTB BiJ] iHTEJIEKTYyaJIbHOT 0a3u JaHUX iH(OpMaIliifHe CXOBHIIE € CXO-
BHUIIIEM 3 MOXKJIMBICTIO BUTATYBATH 3HaUUMYy iH(popmauito 3 b/l Ha ocHOBI orie-
paTHBHOTO aHai3y naHuX. J{Js BUpIMIEHHS UX 3aBAaHb MOTPiOHO 3acTOCy-
BaHHS METO/IiB BUTATAHHS 3HaHb 3 0a3 nanux (Knowledge Discovery), 1o 1pyH-
TYIOTBhCS Ha 3aCTOCYBaHHI METOMIB 6araTOBUMipHOTO CTaTHCTHYHOTO aHAII3Y,
IHAYKTHBHUX METOMIB MTOOYIOBHU IEPEB PillieHb, HEHPOHHUX MEPEXK, TEHETH-
HUX QJITOPUTMIB TOIIO.
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CyuacHHI CTaH poOiIT B 001aCTi METaIaHUX ISl iIHPOPMAIIITHUX pecypciB
CIIPSIMOBAHUH 30KpeMa Ha iHTeJeKTyali3alito [HTepHeTy (KOHIeIis ceMaH-
TraHOTO Beba). HamparpoBaHi cranmapTy i criennikariii, mo CTaHOBIIATH SAPO
maatdopmMu XML, 0 cny>KUTh TEXHOJOTIYHOI OCHOBOIO CEMaHTUYHOTO
BeOa.

TexHOJI0Tis CTBOPEHHS MPOTPAMHOTO 3a0e3MeUeHHs IS IHTeNIeKTyalb-
HUX CHCTEM ICTOTHO BiJIPi3HIETHCS BiJl PO3POOKH TPaAUIIHHUX IPOTPaMm 3 BU-
KOPHUCTaHHSIM MOIIMPEHUX MOB IIporpaMyBaHHA. TpyaoMicTKicTb po3poOku [HC
3HAYHOIO MIpPOFO 3aJIC)KHTh Bijl IHCTPYMEHTAIBHUX 3aC00iB, 110 BHKOPHUCTOBY-
toThes. L1 3aco0u BKIIIOYAOTh ClielialbHi MOBU TPOTpaMyBaHHs, OpPi€HTOBaH1
Ha 00poOKy cuMBonbHOI iHQOpManii (MoBa LISP, opienTOBaHa Ha 0OPOOKY
cnuckiB, SMALLTALK, moBa pexypcuBaux ¢yHkuiii PEDAJI), moBu joriu-
Horo nporpamyBanHs (PROLOG), moBu npescraBnenss 3Hanb (OPS5, KRL,
FRL), inTerpoBani nporpamHi cepe1oBHILA, 10 MICTITh apceHal IHCTPYMEH-
TaTbHUX 3aC00IB JUISI CTBOPEHHS CUCTEM, a TAKOXK TaK 3BaH1 000JIOHKH eKCIIep-
tHUX cucteM (BUILD, EMYCIN, EXSYS, Professional), siki 103BOJISIFOTE CTBO-
pIOBaTH MPUKJIAHI €KCIIEPTHI cucTeMH Oe3 mporpamyBaHHsi. OCTaHHIM 9acoM
TEepPMiH «0OO0JIOHKa» BXXUBAETHCS BCE piAlIe, HOTO 3aMiHIOIOTH IUPLIUM TO-
HATTSIM «CEPEIOBUIIIE PO3POOKIY.

Henonikom crierianbHIX MOB POrpaMyBaHHS € clla0Ka MPUCTOCOBAHICTB J10
00’ €JTHAHHS 3 IPOTPaMaMH, HAITMCAHHMH Ha MOBAX TPAJIUIIIHHOTO IPOTpaMyBaHHI.

OnHuM 3 cydacHUX 3aco0iB, 10 AO3BOJISIE BUKOPUCTOBYBATH HUBKY
MiAXOMIB, SKi 3a0€3MeUyIOTh MIATPHUMKY IIPOrpaMyBaHHS Ha OCHOBI IPaBHII
00’ €eKTHO-OPIEHTOBAHOIO 1 poLelypHOro mporpamyBanHs € MmoBa CLIPS. Ha-
3Ba 11i€l MoBH — abpeBiatypa Big C Language Integrated Production System.
MOKITUBOCTI JIOTTYHOT'O BUCHOBKY 1 IPECTAaBIECHHS 3HaHb Y BUTIISIL PABUII 1
¢axTis 3podmmm CLIPS epexTnBHIM 3ac000M PO3pOOKH EKCTIEPTHUX CHCTEM.

1.5. KopoTka icTopuyHa gosigka

IcTopiro iHTeNeKTyami3amnii CHCTEM HOIITFHO PO3MOYATH 3 ITOSIBH CAMOTO
MOHATTSL «CUCTeMay (OpraHi3Mm, JiaJl, CO03, IijIe, CKIAJeHE i3 YacTHH), 110
BuHUKIO B [peHiii [penii 6mu3pko 2000 pokiB ToMy, Ta podIT ApUCTOTEI,
Hemoxkpura, [lexapra, [lnaToHa # iH., 110 yTBOPHIU OCHOBY CUCTEMHOTO aHaJl-
13y. CyTTeBHMI1 IOIITOBX Y CTAHOBJIEHHI ITbOTO TIOHATTS 3pOOHIIH PO3BUTOK aCTPO-
nowmii (Konepuuk, ["amineit, HetoToH i1 iH.), a Takox ¢imocodcerki norsiim, Teopii
npo cTpykrypy nisHaHHA (bekon, ['erens, Jlambept, Kant, dixte i iH.).

JisnbpHICTS toauHu 3 GopMyBaHHS TeXHOChEpH, OB’ sI3aHi 3 IIMM PO3BH-
TOK BUPOOHHIITBA, MAIIIUH 1 TEXHIKH, IPOMHCIIOBA peBoJIrollis XIX cT. Ta iHmy-
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cTpialibHA ermoXa CTaJIH MPUIHHOKO IMOSBY MOTIIAAIB HaTypalicTiB XIX-XX cr.
(bormanos, bepranandi, Binep, Em6i, LIBikki i iH.).

Ha nouarky XX cT. ynepiie BUHHMKJIA TyMKa OpO T€, IO HE aTOMH, a
iH(opMallisl € CIPaBKHBOIO OCHOBOIO BCHOTO CyIIOTo. baraTto B woMy came
3aBJKM TaKUM TOTIISAAaM MH Terep MOXeMO MOBHOMAacTaOHO (iKcyBarH i
PO3paxoByBaTH MaTepialibHi i HEeMaTepianbHi aCIEKTH ICHYBaHHS 1 i TH BiAIO-
BiJTHO 70 HUX. [IOTJITHYBIIM Ha CBIT 3 TOYKH 30Dy iHpopMaIii — Oe3kpaiHix
MPOCTOPIB JaHUX, JIOACTBO OTpUMaIo HeOyBajie IpeACTaBIeHHs PO HaBKO-
JIMIIHIO TIMCHICTb.

SIKk HACNIOK 3arOBOPHIIN IPO «HAYKY YIPABIIHHS), MPO MPUHHITTS
pillleHb, BHHUKIJIM CHCTEMH IIJIAaHYBaHHS, TEXHIYHOI MTiATOTOBKYA BUPOOHHIITBA.
Kopinunii nepesom y ipoMy Hanpuky OyB OB’ A3aHUHN 13 IOSBOIO KOMIT IOTE€pa
(1946) Ta xibepueTrku (podoTa Binepa 1948 p.).

CBiif BHECOK 3po0uiia il mofanpliia CTpYKTypr3allis BAPOOHUIITBA, BUOK-
PEMIICHHS TEXHOJIOT1YHHX OTIepaliii, KOOPIHHAIiSI BAPOOHHUIITBA i TIOB’A3aHi i3
UM TEOPETUYH1 AOCIKEHHS 3 IJIAHYBaHHS, CTATUCTUKU, IPUAHATTA PillICHb.

B mimomy mepemicropiio iHTeNeKTyani3alii i, 30KkpeMa, Teopii IMTyIHOTo
IHTENIeKTY 3a IEBHUMH IIepiogaMu MOKHa BifjoOpa3utu y Tadum. 1.1 (cumBon —>
03HAYaE IO TETEePilIHIN yacy).

Tabnuys 1.1
IepenicTopis iHTeJekTyai3auii Ta ITYYHOr0 iHTEJEKTY
Nepioa possuTky Hayka Hanpsamku
3 no
428 p. po H.e. — dinocodis Jlorika, MeToamn MipkyBaHHS, po3yM sk diznyHa
cucTema Ha NpuyHUMNax HaB4YaHHS, MOBa,
pauioHanbHICTb
800 p. — Matematuka dopmanbHe npeacTaBneHHs, anropuTmu,
064YMCneHHs, po3B’A3HICTb 3a4aY, Teopis iIMOBIPHOCTI
1776 p. — EkoHOMika [MpakTuyHi Uini, Teopis pileHb
1861 p. — Hesponoris PiznyHa 0OCHOBA PO3YMOBOT AiANIbHOCTI
1879 p. — Mcunxonoris ABuLa CNpUAHATTS | MOTOPHUIA KOHTPOIb,
eKCnepuMeHTanbHi TEXHIKK
1940 p. — O6uucnioBa- BucokowsuakicHi komn'totepu
JIbHa TEXHika
1948 p. — Teopis [poeKTyBaHHA CUCTEM, O MAaKCUMI3YIOTb METY
ynNpasniHHA i YHKLIOHYBaHHA
KibepHeTuka
1957 p. JliHrsicTnka [peacTaBneHHsA 3HaHHs, rpaMaTuku

Yoponosx XX cT. Teopist cUCTEM, CHCTEMHHH aHaji3, TeOpis IITY4YHOTO
THTEIIEKTY OJISPKAIM PO3BUTOK ITiJ] BIUTMBOM JIOCATHEHb SIK KIIACHYHUX Taiy-
3eil Hayku (MaTemaruka, ¢i3uka, XiMis, 0i00risi, icTopis i iH.), TaK i HEKIa-
CHYHMX o0nacTei (ciHepreTrka, iHpopMaTHKa, KOTHITOJIOTIS, TEOPist HEeMHIHHOT
JTUHAMIKH i AMHAMIYHOTO Xa0cCy, KaTacTpod, HelipomareMaTtrka, Helipoindopma-
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THKA ¥ 1H.), @ TAKOXK CY9aCHOTO PO3BHUTKY TEXHIKH 1 TeXHOJIOTIH. [1i mocsarHeHHs
OB’ s13aHi 3 TakuMu iMeHaMmu, sik A. Tropinr, H. Binep, E. Emi6i, A.A. JIsnyHoB,
P. Axodd, 1. biray6epr, JI. bpinntoen, M. bycienko, 1. I'sitmiani, Jx. Ban I'ir,
B.M. TI'nymkoB, M. Mecaposuu, JI. [Tocnenos, C. fur, I. Caiimon, C. Mop-
toH, P. Crpar, /1. [Tayep i ynmaro iHIIHX.

CydacHa icTopist IITY4YHOTO IHTEJIEKTY 3a IEBHUMHU TepiogamMu BifoOpa-
kKeHa y Ta0ll. 1.2 (CHMBOJI —> 03HAUYAE IO TEHEPINIHIM yacy).

Tabnuys 1.2
Cy4acHa icTopisi IITYYHOT0 iHTEJIeKTY
Mepioa po3suTky Mogii i pocArHeHHs
3 no
1943 p 1955 p [lepefymMOoBM LUTYYHOrO iHTENEKTY
1956 p. HapopykeHHs wryyHoro iHTenekTy (Dartmouth meeting, Tepmin
"Artificial Intelligence" )
1952 p. 1969 p. PaHHil eHTy3ia3m, BENWKi OYiKyBaHHS
1966 p. 1973 p. 3iTKHEHHSI 3 peanbHICTIO (LUTYYHWUI IHTENEKT BUSIBNsie 06uncnoBanbHy
CKNagHiCTb, AOCMIAKEHHS HEMPOHHUX MEPEX Malxke 3HUKaTb)
1969 p. 1979 p. Cuctemu, 'pyHTOBaHi Ha 3HaHHSX, CMOAiIBaHHS, LLO BOHU MOXYTb
cTaTu KIoYeM Ao yenixy
1980 p. — [epeTBOPEHHS LUTYYHOrO iHTENEKTY Ha iHAYCTPIlo
1986 p. — [TOBEPHEHHSI O HENPOHHUX MEpPEX
1987 p. — [epeTBOPEHHS LUTYYHOrO iHTENEKTY Ha HayKy
1995 p. — MosiBa nigxoAy, rPyHTOBAHOrO Ha BUKOPUCTaHHI iHTENEKTYanbHUX
areHTis
2003 p. — LLITYYHWI iHTENnekT piBHS NIOANHU 3HOBY Ha NOPSAKY AEHHOMY

[TepeyMOBH IITYYHOTO 1HTEJIEKTY OB s13aHi 3 pobotamu MakKaoka i [Titca
(Mcculloch & Pitts) mono noriunoi nukitigaoi Mofeni Mo3ky (1943 p.), a Takox
npanst Tropiara (Turing) «Computing Machinery and Intelligence» (1950 p.).

PanHiii eHTy31a3M 1 BeJIMKi OYiKyBaHHS BUKJIMKAJIHU MEPIIi JOCTIIKEHHS
HEHpPOHHUX Mepexk, BuKoHaHi Mak-Kanokom (1956 p.) Ta ®@p. Pozenbnarrom
(1962p.). Po3eHOnaTT CTBOPUB HEUPOHHY MEPEXKY, sIKa MOJENI0Baa poOoTy
CHUCTEMH JIIOJICHKOTO 30pY — «OKO-30POBHI IIEHTP MO3KY» — 1 OTpUMasia Ha3By
nepyenmpon (Bi JaTHHCHKOTO CJIOBA «perccption — CIPUHHATTS).

CyTTeBHi1 BHECOK B CTAHOBJICHHS HOBOT HAyKW BHECITU TaKi BYeHI, sk J[x. Mak-
KapTi, aBTOP MepILI0i MOBHU MIPOTrpaMyBaHHsl Uis 3a1a4 wty4yHoro intenekty JIICII,
sika Oyma pospobnena B CteH(popai mig Horo KepiBHAITBOM Ha 1odatky 60-x
pokiB, Ta M. MiHcbkmii (MacauyceTCbKHUid TEXHOJIOTTYHHUIA 1HCTUTYT), aBTOP i€l
Ta BHHAXITHUK (QpeiimMy Ta ppeiiMoBOT MOJIETi TPEeACTaBICHHS 3HAHb.

V¥ cepenuni 60-x Ta 70-X poKiB IPOBOJMUINCH IHTEHCUBHI ITOIIYKH MOJIe-
et Ta aNTOPUTMIB, 30aTHUX PO3B’A3yBATH IHTEIEKTyaIbHI TBOpUi 3a1a4i. B 60-i
POKHM HapoAuach ifiest J1abipuHTHOTO MOUIYKY, 3’ ABUWIMChH MEpIli MpOorpaMu
JUTS TPH B IIAXH Ta IMIAIIKH, anroput™ Pobincona (Robinson) mist sorigHoro
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1. MNoHamms iHmenekmyanbHUX cucmeM i mexHosnoeail

MipkyBaHHs. 60-70-1 pOKH — IIe eroXa PO3BUTKY €BPHCTHYHOTO IPOrpaMyBaHHI.
PononauanbHUKaMu LIOTO LIKABOTO HAPsMKY Oyiu BueHi A. Horoem (A. Newell),
I'. Caiimon Ta JIx. Loy (John Clifford Shaw), siki po3poOwiu cucteMy J0Ka-
3y TeopeM Logic Theorist Ta cuctemy GPS (General Problem Solver) — 3a-
rampHUN po3B’si3yBad 3amad. Llg cucrema Oyima 3 yCIixoM 3acTOCOBaHA IS
MOILITYKY JOBEJIEHb TEOPEM 3 €BKIIIZIOBOT FeOMETpii Ha OCHOB1 CUCTEMH aKCiOM.
Ha mouarky 70-x pokiB 3’sBUIacs e 0HA HOBA MOBA, 3/1aTHA CKJIACTH KOH-
kypenuito JIICIy npu peanizauii cucteM, Opi€HTOBaHUX Ha 3HAHHA, — MOBa
[TPOJIOT" (po3pobiiena B MapcenbcbkoMy yHiBepeuTeTi B 1971 p.).

[IpubnusHo B 11e#l ke yac cyTTeBUil mpopuB B ranysi LI 6ymno 3pobieHo,
KOJIY Ha 3MiHYy IOIIYKY YHIBepCAIbHUX aJITOPUTMIB MUCJICHHS BUHHKIIA 17es1
MOJIETIIOBATH KOHKpeTH1 3HaHHA (haxiBuiB-ekcriepTiB. B CLA 3’ ssBunuch nepii
EKCTIepPTHI CHCTEMH, 110 0a3yroThes Ha 3HaHHAX — MY CIN (1976) ta DENDRAL
(1978), B pe3ynbTaTi 40ro BUHUK Ta IIOYaB 3aCTOCOBYBATHCS HOBUH MiAXia 10
po3B’s3anHs 3a1a4 1111, 3acHOBaHMIA Ha IPEICTaBICHH] 3HAHB.

Oxpewmi Hanipsimku LT po3suBamnucs B SAnoHii, ae B pe3yasraTi Oyso cTBO-
PEHO mepmnii HeHPOKOMIT FOTEp Ta MEPIIi iHTEeIeKTyalIbHI pOOOTH.

i mocmimpKeHHst HEBMOB31 PHUBEIH IO HU3KHU ePeKTHUX pe3ynbrariB. 1991 poky
i yac Biitau 3aToku (Gulf War) BitickkoBi CILA po3ropTaroTh CCTEMY JIOT-
ICTUYHOTO TUTAHYBaHHS Ta PO3KJIaay Ha OCHOBI METO/IB LITYYHOTO iHTENEKTY,
10 KoHTpoioBana a0 50,000 TpaHcmopTHUX 3ac00iB, BAHTaXIB Ta JIFOICH.

1997-ro xomn’totep Deep Blue 3aBaaB mopasku maHyio4oMy Ha TOH dac
raxoBoMy 4eMIrioHoBi cBiTy ['appi Kacmaposy. Cucrema Proverb po3s’szye
TOJIOBOJIOMKH KPOCBOPY Kpalle, Hbk OUbIIicTs ronei. Y 2016-my nporpama
AlphaGo Burpae matg y JIi Cenomns, ogHOTO 3 HAWCHIBHIMINX HpodeciifHmx
TpaBLiB CBITY B TPy Io. 3 3aCTOCYBaHHSM MPOTpaMH JOBEACHO MaTeMaTHYHY
310TaKy (3n0raaka PobincoHa), 1o Oysa HEBUPIIIEHOO BIPOIOBXK IECATHIITS.

«be3 pyk uepe3 Amepuky» (Look, Ma, no hands!) — tpancnioptauii 3acio
IpoixXaB, yIPaBIIOINCh aBTOHOMHO 98% mapmpyty Bix IlitcOypry mo Can
Hiero. bopToBa aBToHOMHa IUTaHy04a Tporpama NASA ympaBiisie JisiMH KOC-
MIYHOTO JIITAJILHOTO arapary.

[Io cToCy€eThCs HAIIKUX TEPEHiB, TO POOOTH y HAPSAMKY IITYYHOTO iHTE-
JIeKTy TiepenyciM Oyiu moB’si3aHi 3 MOCKOBCHKMM yHiBepcUTETOM iM. Jlomo-
HOCOBa, Jie 1954 poky noyaB mpauroBaTy NepuInii ceMinap « ABTOMAaTH 1 MHC-
JISHHsD» TTiJ] KepiBHUIITBOM akajeMika A.A. JlsmynoBa. B 1974 pori ctBopeHO
HaykoBy Pany 3 npo6nemu mryunoro intenekty npu [Ipesunii AH CPCP, sxy
ogosmB akazemik I.C. ITocmemos.

B 80-1 poxu mpoBOJSATECS aKTHBHI JOCHIDKEHHS B Taly3i eKCIEPTHUX
cucteM. OHOYacHO paasHChkuid MaTeMaTuk FO.C. MacioB 3poOuB BaromMuii
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BHECOK y PO3BUTOK JIOTIYHOTO BUCHOBKY, 3aIIPOIIOHYBABIIN METOM 3BOPOTHO-
T'O BUCHOBKY, SIKH JO3BOJISIE 3SHAWTH PillIEHHS JIOTTYHUX 3214, PyXalounCh BiJl
KiHIA (HaciAKy) 0 ovyarky (mocuiaHHs).B 1988 pori ctBopeHo acoriariio
mryyHoro intenekry B CPCP, axy ogonus /1. O. Ilocnenos.

B Ykpaini HayKoBi TOCITI/PKEHHS Y cepi MTYIHOTO IHTEIEKTY CKOHIICHT-
pyBaiuca B [nctutyTi kibepHeTuku HAHY. ¥V 1970-80 pp. npoBoasTbcsa podo-
TH IOJI0 HOBUX METO/IIB, aJITOPUTMIB pO3ITi3HABaHHS 300paxkeHb (mpodecopu
B.A. Kopanescokuii, M.I. Illnesinrep, B.I. Pubak), po3nizHaBaHHS MOBHHX
curHaniB (mpodecop T.K. BiHmrok), HaBYaHHS Ta CaMOHABYAHHS PO3ITi3HAIO-
yux cucteM (akanemik HAHY O.I IBaxHenko Ta iioro yusi). [Ipaui O.I". IBax-
HEHKO TaKOX MIPHUCBSYCHI CTBOPEHHIO IPUHITUIIOBO HOBOTO METOMY iHAYKTHB-
HOT'O0 MOJICNIOBAHHS CKIIQJHUX CUCTEM — METOJ IPYNOBOTO ypaxyBaHHS apry-
MeHTiB (MI'YA). [IpoGiiemMamu MOIeTTIOBaHHSI MECIICHHS Ta IICUXI1KH 3aliMaBCs
akazeMik M.M. AmocoB. BHecOK B raimy3b HEHPOHHHUX MEPEK Ta HEHPOKOMII 10~
tepiB 3pobduiu E.M. Kyccynb, O.M. Pizauk (IHcTHTYT poOiaeM MaremMarny-
Hux MamuH 1 cucteM HAH Vkpainn) ta iHmi. Takox y mii napusi HeoOxinHO
BiJI3HAYUTH BHEecOK JokTopiB Hayk JI.C. Ammnonscekoro (HTYY KIII), E.B.
Bonsaucekoro (XHYPE). Ha po3po0OKy iHTeNneKkTyallbHUX CUCTEM IIaHyBaHHS
Il Oyi| HarpaBJIeHi JociimpkeHHs npogecopa B I1. anyHa.

B nawi yacu nocnimxenss 3 po3sutky CIITIP npoBoasTecs B [HcTUTYTI
MaTeMaTHYHUX MallMH 1 CUCTEeM IiJl KEpYBaHHIM 4JeHA-KOPECIOHICHTA
HAHY A.O. Mopo3zoBa. Po3Bifku 11010 MOJIETIOBaHHS COIIaTbHUX 00’ €KTIB
POBOAATECS B IHCTHTYTI pukiIagHoTo cucTeMHoro aHamizy (IIICA) HTYY
KIII (akapemik 3rypoBcbkuii M.3., nokropu Hayk [Tankparosa H.JI., Bigtok 1.1,
3atiuenko FO.I1.).

KoHTponbHi 3anutaHHA

1. Il{o Ha cHOTOAHI € HAWBAXKIIMBIIIOIO CKJIaJOBOIO MPOIIECIB MPHHHATTS
piteHHs?

2. llo Take iHTeNneKTyaMi3aIisl iHGOpMAIiTHIX cUCTEM?.

3. Y 4oMy NONAraroTh epeBaru iHTeNEeKTyalbHUX CHCTEM?

4. SIxi HaNIPSIMKY IITYYHOTO 1HTEJIEKTY 3aCTOCOBYIOTHCS IS iIHTETICKTya-
mizarii iHpopMariitHux cuctem?

5. 1o Ha cOTOHI MO>KHA BITHECTH 10 OCHOBHHX iHTEJIEKTyaIbHUX TEX-
HOJIOTii?
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Skwo eu nedayuli i He Oyxe Kmimnueul

; KOMIM’IOMepHUK, MawuHHe Hag4yaHHs Ons

2' I'II.EI,XO.EIM D,O sac — ifearsibHa crieyianbHiCmb, MOMY W0
HOEYD,OBM aneopummu, Wo Has4yaromscsi, 3p0bssimb

ecto pobomy cami, a eam OicmaHymbcs

|HTE” EKTYAH bH MX nuwe naspu. 3 iHwoao 60Ky, aneopummu,

W0 Has4atmbCs, MOXymb 3a1uuUmu Hac
QMCTEM 6e3 pobomu, i 3acnyxeHo.

lMedpo AomiHzoc,
00UH 3 npoeiOHUX c8imosux AOCiIOHUKI8
8 obnacmi MawuHHO20 Hag4YaHHs

OcHosHi nioxodu. Cucmemu, wo
rpyHMylomsCsi Ha 3HaHHSIX.
Hanpsimku 3acmocysaHHsi 3acobie
WMy4YHO20 iHmeneKkmy.

Micbu, ouikysaHHsI ma pearnil
iHmenexkmyarizauyii

2.1. OcHoBHi nigxoaun

3 HomnepenIHboro po3Iily BUTIKAE€ BaXKIMBUHA BHCHOBOK, IIO PO3BHTOK
THTENEKTyaJIbHIX CUCTEM TiCHO TIOB’SI3aHUM 3 pOOOTaMH Ta JOCIHIDKSHHAMH Y
HaNpsSMKY HITyYHOTO 1HTEJEKTY, CIpo0aMH Pi3HUMH IUISIXaMH peajlizyBaTH
aHaJIOT MUCJICHHS JIFOIMHH.

Huni npu mo0ynoBsi inTenexryansHux cucteM (IHC) 1 Bubopi metomy npen-
CTaBJICHHS 3HAHb BUKOPHCTOBYIOTHCS Pi3Hi Imiaxoan abo ix komOiHaii, a came:

- CTPYKTYpHHI;

- JIOTTYHHUH;

- €BOJIFOLIIMHHIA;

- IMITAI[iHAIA.

Cmpyxmypnuii nioxio. Ha3a cTpyKTypHOT0 HiAX01y OB’ si3aHa 13 CIipo-
6amu oOynoBu [HC NIISXOM MOJIETTIOBAaHHS Ha KOMIT FOTEP1 CTPYKTYPH JIFONCh-
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KOT'O MO3KY, III0 BKJIFOYAa€ MOJIENi HEHpOHIB MO3KY 1 HeHpOoHHUX Mepex. O-
HI€I0 3 MEPIIUX TAaKUX peanizaliil CTpyKTypHOTO MiAX0My CTaB MPOCTUH Mep-
nenTpoH Po3eHOaTTa, 3anmpornoHoBaHni HUM 1 gocipkeHui y 1957-1959 pp.
JUTSL PO3MI3HABaHHS 30p0oBUX 00pas3iB. [li3HilIe el HampsM po3BUHYBCS B Te-
Opito po3mi3HaBaHHs 00pa3iB 1 IITYyYHI HEHPOHHI MEPEXKi, | BBAKAETHCSA OTHUM
3 MepPCIEeKTUBHIMNX HanmpsiMiB cTBopeHHs [HC.

OjHAaK TYT € YUMo pooOIieM. BimoBiqHO 10 Cy9acHUX YSABICHb MO30K
JIIOUHU CKIIAAAETCS TPUOIU3HO 3 10 MijbsipAiB HEPBOBUX KIIITHH — HEHPOHIB.
Jlst MoneroBaHHsI (HaBITh HE Iy’Ke TOYHOTO) OJHOTO HelpoHa MOTPiOHI J10-
CHUTb CKJIaJIHI EIEKTPOHHI CXEMHU, a JUIs1 POsIBY OUIbII-MEHII LIKaBUX JJIS IPaK-
THKH IHTEJICKTyaJIbHHUX BIIACTUBOCTEH MMOTPIOHO CTBOPIOBATH aHCAMOJTi 3 BEJIh-
MU 3HaYHOI KiJIbKOCTI HeHpOHiB. BUeHUMU SAMOHCHKUX 1 HIMELIBKUX HayKOBHX
IeHTpiB Oyia CTBOpeHa MOJETIbHA MeperKa, 0 CKIaAaeThes 3 1,73 Mipa. He-
pBoBUX KJiTHH 1 10,4 TpnH cuHamnciB (3aco0iB 3’€qHaHHA KIITUH). ImiTawis
OJIHI€T CEKYH/TM aKTHBHOCTI1 HABITh Ha TaKild MOJIEII, TPUOIU3HO SKBIBAJICHTHIH
1% peanbHOrO MO3KY JIOOUHH, OTpeOyBaia 40 XBHWIMH MAaIIMHHOTO 4acy
OITHOTO 3 CaMMX IIBHIKOAIIOUNX CYHEPKOMIT I0TepiB!

Kpim Toro, cTpykTypyBaHHS MOJeJi MO3KY /10 piBHS HEMPOHIB, K BUSB-
JSIE€ThCS, IIe He TapaHTye ycmixy. Tak, Hanpukman, ['oBapn apmaep — amepu-
KaHCBKHI TICHXOJIOT, aBTOP TE€OPii MHOXXHHHOTO 1HTEJIEKTY, 10 CTajia KJIacud-
HOIO, BBaXKAE, 1110 JIIOAMHA MAa€ HE €MHMIA THTENIEKT (Tak 3BaHUU «3araJlbHUN
1HTENeKT»), a HU3KY BiTHOCHO HezalexHuX 3ai10HocTel! Cepen ocTaHHIX, Ha JyMKY
aBTOpA, KPUTEPISIM IHTEIIEKTY BiIOBIAAIOTH JIIHTBICTHYHHIA, My3UYHHIA, JIOTIiKO-
MaTeMaTHYHHH, TPOCTOPOBUH, TUIECHO-KIHECTETUYHHUIL, BHYTPILLIHBO-0COO0BUH 1
MDK-0CO00BHIT iHTENEKTH. MOICIOBaHHS IUX IHTETICKTYaIbHUX MOXKITUBOCTEH,
110 B3a€MOJIIOTh, Ha CTPYKTYPHOMY PiBHI € 337a4€t0 BEJIbMH HENETKOIO.

Jloziunuil nioxio. lle miaxia € HAHOUTBI TOIITHPEHUM. Moro BuHUKHEH-
HsI TTOB’ s13aHe 0€3MOCEPETHBO 13 3A10HOCTIMU JIIONUHHU 10 PO3BUHEHOTO JIOT14-
HOT'O MHUCJICHHS, 110 BiJIpi3HsE HOTo MPUHIIMIIOBO BiJl TBapUH. OCHOBH JIOT14-
HOT'O MiAXOMYy MOYalyd PO3BUBATHUCS BiJ JIOTIKM APHUCTOTENS, YUCICHHS BHUC-
JIOBIIOBAHE 1 OyneBoi anredpu. @akTHIHO yci MoOyA0BaHi Ha JIOTIYHOMY IPHH-
i [HC peani3yroTh Tak 3BaHi «MaIIMHU T0Ka3y Teopem». KoxxHa Taka Marim-
Ha Mae OJIOK TeHepallii MeTH 1 CHCTEMY BHCHOBKY, III0 HAMAra€ThCs JOBECTH
IO METY SIK TeopeMy. Kiacu4HuiA TIOT1YHUHA MiAXif 171 OUTBIIOCTI pealbHIX
3a/1a4 XapaKTePU3Y€EThCS BEITUKOIO TPYIOMICTKICTIO 3-32 MOXIIMBOTO MTOBHOT'O
nepebopy BapiaHTIB ITiJT Yac MOIIYKY J0Ka3y.

Esontoyitinuii nioxio BUKOPUCTOBYETHCS TAKOXK JOCUTH MIMPOKO TIPH T10-
oynosi [HC. YV npoMy mizixo/i OCHOBHA yBara MpuAUISIETHCS TOOYIOBI TOYATKO-
BOT MOJIEJI 1 MpaBWIJIaM, 3a SIKHMH BOHa MOXKE 3MIHIOBATHCS (€BOJIIOIIOHYBA-
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2. Midxodu 0o nobydosu iHMenekmyasbHUX cucmem

). [Ipn mbomMy Mozens Moxe OyTH CKIIaIeHOI0 3 BUKOPUCTAHHSIM Haipi3HO-
MaHITHIIIMX METO/iB, BKIIOYa0YH HEHPOHHI Mepexki, HAOOPH JIOTTYHHUX MPaBHIT
1 Oyab-sKi iHII Mojelti. OKpiM MpaBWII B TPOT'PpaMi BU3HAYAIOTHCS TAKOXK KpH-
Tepii OL[IHKHU SKOCTI KOXKHOTO BapiaHTy. HuHI 11e# HanpsM oTprUMaB pO3BUTOK
1] HA3BOKO «TCHETUYHI aITOPUTMI». [le anropuTm, 110 orepye 3 MOMyIAIIEr0
inguBigiB P (t) ={xi(t), ..., xn(t)}, ne t = 1,2, ... Homep itepauii. Po3pobieno
YIMAJIO PI3HUX MOJU(IKaIill TCHETHYHUX AITOPUTMIB, 1[0 YTBOPIOKOTH I
KJ1ac MeToJiB. JIo HbOro Kilacy MOKHA BIIHECTH 1 TaK 3BaHHI METOJ TPYIIOBO-
ro ypaxyBaHHs aprymeHTiB (MI'VA), skuil akTHBHO TIpONaryBaBcs B HAIIii
KpaiHi akagemikom A.I. IBaxnenkom mie y 80-x pp. munynoro cromitts. Cy-
YacHi BIOCKOHAJIEHI po00Ui BapiaHTH FTeHETUYHHUX AJITOPUTMIB JIO3BOJISIOTH Y
PSA1 BUMAJKIB OTPUMYBATU JOCUTH €(EKTUBHI pe3ylNbTaTh IPU PO3YyMHOMY 00-
MEKCHHI MHOYKHUHH JIOITYCTUMHUX HA0OPiB BapiHOBaHUX ONIEPATOPIB.

[igxia, Mo IPyHTYETHCS HA BBEICHOMY aMEPHUKaHCHKUM KiOEpHETHKOM
V.P. Em6i xmacuaHoMy 6a30BOMY IOHSTTI KiOEPHETHKH «JOPHOTO SIIIUKA €
iMiTanitHuMu (puc. 2.1). Mozaens 06’ €KTy JOCTiIKEHHsI OyAyeThCS HAa OCHOBI
HOTro MOBEJIIHKY, peakIliii Ha JIii, o0 HaAXOIATh 330BHI HA OTO BXO/IH, Xapak-
TepU3ye 3B’A3KM MK PEaKLisIMH 1 IiIMH, 10 BUKIMKAIU iX, 1 30BHI IMiTye
3JIaTHICTH JIIOMWHU KOIIFOBATH TIOBEIIHKY 1HIINX, HE PO3YMIIOUH, SIK I1€ BiJ0y-
BaeThCs 1 YoMy, OCHOBHUM HEJIOJIIKOM IMITAIITHOTO TiAXOMy (5K 1 €BOJIIOLII-
HOT0) € HA3bKa iH(OopMaIliifHa 31aTHICTh O1IBIIOCTI TOOYI0BaHUX Moelnei (Y
CEHC1 pO3yMIHHS CTPYKTYpH 1 MapaMeTpiB MOAEN «BHYTPILIHBOTO0Y YCTPOIO

YOPHOTO SIIIHKA).
Input Blackbox Output

Puc. 2.1. Moodenv «uoproco sawura»

Heo0xiTHO 3a3HaYHTH, II0 ITPX MOOYIOBI CHCTEM IITYIHOTO iHTEIIEKTY IS
YIOpaBIiHHA B TEXHIYHUX CHCTEMaX KJIACHYHA MOJENIb YOPHOTO SIIUKA BUKO-
PHCTOBY€ThCS Tyske piako. [Ipo peanpHi TeXHIUHI 00’ €KTH 1 CHCTEMH 3a3BHYait
BCE X € Ta abo iHIIa anpiopHa i noTo4yHa iHdopMais. ToMy B 3aCTOCYBaHHIX
HII 1o TeXHIYHUX CHCTEM HacTillle po3MILAAI0TH TaK 3BaHi «cipi», abo HaBiTh
«Oimi» siuku. HasiBHICTE THX 200 1HIIWX 3HAHB 1 IAHUX MTPO caM 00’ €KT 1Ie He
rapanTye MOXKIHMBICTh TapHOTO yIpaBIiHHA 00’ekToM. [lo-mepime, Oyap-sike
3HaHHA 1 Oyb-Ka MOJIEJIb 3aBXK /11 JIHILE TPUOTU3HO Bi10OpakaloTh peasbHui
00’exT. [lo-mpyre, moTpiOHI 3HAHHSA MPO 30ypeHHS, IO MOXKIIUBO JIIIOTH Ha
00’€KT 1, Hape1Ti, HeoOX11HO MaTH a00 yMiTH (POPMYBATH LTI IHTENEKTYaIbHOT
CHCTEMH JUIS Pi3HUX PiBHIB yIIPaBIIiHHS.
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Kombinayiiinuii nioxio. Ha BepXHiX piBHSX YIPaBIIHHS U1 IPHAHATTSI PIIlICHD
YacTillle BAKOPUCTOBYIOTHCS JIOTIUHI MiIXO/T!. 3aBAaHHIMU CUCTEM HUXKHIX PiBHIB
VIIPaBIIiHHSA € 3a0€3MeYeHHS 1X B3aEMO/IIT 13 30BHIIIHIM CepPeIOBUIIIEM OTPUMAaH-
H# 1 mepBUHHA 00poOKa iHpopMallii 1 opMyBaHHS peakLiil CUCTEMH 3aIeHKHO
BiJl pillICHb, IPUHHATHX Ha BEPXHiX piBHAX. TOMY B CHCTeMaX HHKHBOTO PiBHS,
nie BiOyBaeThcsa 0OpoOKa mepBUHHOI iHOpMAIlii, yacTilie BUKOPUCTOBYETHCS
KOMOIHAIisl CTPYKTYPHOTO, EBOJIOIIITHOTO 1 IMITAI[IHHOTO i IXO/IiB.

[IpuponHo, BKa3aHi MiIX01 BUHUKIU HE PAalTOBO, & OCTYIIOBO PO3BU-
BalOYHCh Ha OCHOBI IIEBHUX TEOPSTUIHHX TirtoTe3. [Ipn IboMy MOKHA BUTIJTH-
TH [I€BHI €Talli CTAHOBJICHHS, a CaMe: eBPUCTUYHUN MOIIYK, eKCIEPTHI CUCTe-
MM, TIOpUIHI THTETICKTyaIbHI CHCTEMH, BKIIOYAFOYH CUCTEMH M’ SKHX 1 IHTEJIEeK-
TyaJbHUX OOYHCIIEHB, IITYYHI areHTH 1 0araroareHTHi CUCTEMH, OHTOJIOT 11, 1HTe-
JeKTyanbHi cepenoBuima. 11lo xoBaeThes 3a muMu eTanamu?

Sk BKazyBajocs, epili JOCTILKEHH MOXIIMBOCTEN 1HTENEKTyai3awii Oymu
TIOB’s13aHi 3 aHAJII30M irop, sIKi MOYKYTh IOPOJDKYBAaTH Ha3BHYANHY KUTBKICTB TIPO-
CTOpIB cTaHiB. J{yis1 MOIITYKy B HUX TIOTPiOHI TIOTY>KHI METO/TUKH, 1110 BU3HAYAIOTb, SIKi
AIETEPHATHBH CITi pO3TILTIATH. Taki METOIMKY HA3HBAIOTH EBPHCTHKAMH 1 CKIIAIAIOTh
3HauHy oOnacts aocnimpkeHs LI [Tpukiagom eBpUCTHKN MOXe OyTH peKOMEH ALl
TIEPEBIPSATH, YK BKITFOYCHHUI TIPUJIAJ] B PO3ETKY, TIEPII HK POOUTH TPHITYIICHHS TIPO
HOro noJioMKy, a00 BUKOHYBATH POKIPOBKY B ILIaXOBiH rpi, 11100 cripoOyBaTtu yoepertu
KOpoJIi Bin Imaxy. Bemka wacTiHa TOr0, 10 MM Ha3WBAEMO PO3yMHICTIO, MalyTh,
CIUPAEThCS HA EBPUCTHUKY, SIKi JIIOAW BUKOPUCTOBYIOTh Y BUPIIICHHI 3aBIaHb.

EBpHCTHKA — CTpaTerisi KOPUCHA, aJie TOTESHITIHHO 3/]aTHA YITYCTUTH IPABHIIh-
He piteHHs. Tomy 3ycusuis Oyiu HarpaBlieHi Ha CIpoOr HAKOTTMYEHHS B KOMIT 10-
Tepi 3HaHb Jitoel-(haxiBIliB 3 IEBHOT 00JIACTI, SIK1 ITOTIM MOYKHA BUKOPHCTOBYBaTH
JUTS IPUHAHSTTS PillieHb, IO MPUBEJIO A0 CTBOPEHHS EKCIIEPTHUX CUCTEM.

AJle 11l CHCTeMH TaKOX He 1030aBIICH] HENIOMIKIB, TOMY OCTaHHIMH POKaMH
IHTEHCHBHO PO3BUBAIOTHCA TiOpUIHI iHTENEKTyalbHI CUCTEMH, IO JO3BOJISIOTh
BUKOPHCTATH IIEPEBAry TPAAUIIHHNX 3aC0O0IB 1 METOIIB IITYYHOTO iHTENEKTY, i, B
TOM e Yac, MoJI0JIaTH Jeski ix Hexomiku. [Ipuxnanom riopunaux [HC ciayxars
riOpHAHI eKCIIePTHI CHCTEMH, IO € IHTETPAIII€I0 eKCIIEPTHUX CHCTEM 1 HEHPOHHUX
Mepex. BoH moeaHyIoTh K 3HaHHA, 110 (hopMaiizytoThcs (B 0a3ax 3HaHb eKC-
MIEPTHUX CUCTEM ), TaK 1 3HAHHS, 1110 He (opMatizyroThes (y HEHPOHHHUX MEpEekax).

[OpuaHi iHTeNeKTyanbHI CHCTEMH PALIIOIOTh 3 HEBU3HAYEHICTIO, 00’ € THYO-
9M Taki 00JIaCTi SIK HEUiTKa JIOTiKa, HeHPOHHI Mepexi, IMOBIpHICHI MipKyBaHHS,
€BOJIIOLII1HI aJITOPUTMHU Ta iH., SIKi JIOTIOBHIOKOTH OIH OJTHOTO 1 BUKOPUCTOBYIOTHCS
B pi3HMX KOMOIHAIsX. [t onepyBaHHS HUMH (haKTUIHO OYIIO0 CTBOPEHO HOBHIA
MeTOJ 00UHCITFOBAIBHOT MATEMATHKH, SIKUH OTPUMAB Ha3BY «M’SIKi OOIHCIICHHSD).
Lleit Tepmin OyB yBenenuii amepukaHcbkuM BaeHIM Jlodti 3ane y 1994 pori.
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[NoxansIn HamaraHHS MICHIIHTH i ITPUMKY 0Ci0, 0 MPUAMAIOTH PIICHHS,
MIPHUBENU A0 CTBOPEHHS METO/IB 1 IHCTPYMEHTAIBHUX 3aC001B, 110 OTPUMAIH
Ha3By IHTEJIEKTyalIbHUX OOYMCIeHb. J[0 HUX, Y TIepIy 4epry, BiTHOCATHCS
00UHuCIeHH, 1110 0a3yIOTHCS Ha OHTOJIOTIYHOMY Ta KOTHITHBHOMY MOJIEIOBaHHI.

Onrosorii Oy 3arporioHoBasi T. [pydepoM [Uist TeKIapaTHBHOTO MOJTAHHS
3HaHb 1 BU3HAYAIOTHCS SIK 0a31 3HAHB CIELiaJIbHOTO BULY, SIK «cIielU(iKallis KOH-
HenTyar3arin npeaMerHol oonacti. KorHiTHBHE MOIETFOBaHHS, IIEPIIONPOXiIIeM
sikoro OyB Ban Xao, BUKOPHCTOBYE MOIaHHA Y BUIVISIII Opi€eHTOBAaHUX rpadiB, 110
OIMUCYFOTh IIPHYMHO-HACITITKOBI 3B’ SI3KK 00’ €KTIB 1 MOHATH PEIMETHOT 00JIACTI.

[Monmanpiri po3BiAKH MPUBENU K TOMY, IO HOIVISAM PiI3HUX BUEHUX HA
MITYYHUH IHTEJIEKT CTAIH yce OibIIe BIAPI3HATHICS, TOPOHKYIOUH Pi3HI ITiIX0-
1 1o mpoonemu. OTHUM 3 TaKuX OyB MPUAHATHHN X1, 10 3HAWIIOB YUMAJIO
MPUXWIBHUKIB, 3TIHO 3 SIKAM IHTEJIEKTYalbHICTh B OCHOBHOMY ITOB’s13aHa 3
palioHaJbHOIO NisIbHICTIO. B paMKkax 1poro miaxoay c(opMyBanoch MOHATTA
arcHra i 0araToareHTHUX CHCTEM.

ATEHTOM BBaXKA€ThCS BCE, IO i€ (CIOBO areHT MilllIO BiJ 3 TaTHUHCHKO-
ro cioBa agere — misATH). OYHKIIIS areHTa AV IITYYHOTO areHTa Peai3yeThCs
3a IOTIOMOT010 IIPOTrPaMH areHTa, aje BBAKAEThCA, L0 IHTENEKTYallbHi areHTH
MAaIOTh JEsKi 1HII aTpuOyTH, SIKi BIIPI3HIIOTH 1X BiJl 3BUUAHHUX «IIpOTpam,
TaKi sIK 37JaTHICTh (DYHKLIOHYBATH Il aBTOHOMHHUM YIIPaBIIiHHAM, CIPUIMAaTH
CBOE CEPEJIOBHIIE, AIANTYBATHCS JI0 3MiH 1 MaTH 3/IaTHICTh y35TH Ha ce0e J10-
CSATHEHHS I[1JIeH, TOCTABICHUX IHITUMHU. ATEHT, SIKAH JTi€ TaK, 00 MOXHa 0yI10
JTOCSITTH HAMKPAIIOTo pe3yabTaTy (a00 HalKpaIoro O4iKyBaHOTO Pe3yJIbTaTy),
OTpUMaB Ha3BY palliOHATBHOI'O areHTa.

3a BuzHaueHHsM B.K. ®iHHa (palsHCHKOTO BYCHOT0) areHTa (200 iHTe-
JEKTyaJIbHOTO po00Ta) MOXKHA PO3MVISAATH K KOTHITUBHY CHUCTEMY, LIO Mae
MOYJIMBICTB i1 TCIIs MPUUHATTS pimeHHs. Tofi 3araibHa CTPYKTypa iHTeNIeK-
TyaJIbHOT'O areHTa BiANOBiJa€ HACTYMHIN cxeMi (puc. 2.2):

IHTeNeKTya IbHUH areHT = MiACUCTEeMa CIIPHHHSATTS +
+ iHTeNeKTyanbHa cucTeMa + MiJicucTeMa Aii.

roe )
AreHT

Oatumkn

CnpuiHATTA

H,i

amuaoaday

BukoHasui

mexaHismmn
~———————
Puc. 2.2. BzaemoOdia acenma 3 cepedoguiyem
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3 IbOT0 BUIUIMBAE BU3HAYCHHS JUIS IHTEIIEKTYaJIbHOTO CepeIOBUINA!
IHTENEeKTyaIbHE CEPEIOBUILE = PO3MO/IiICHA CHCTEMA CIIPHIAHATTSI TApaMeTpiB
(izngHOTO CepenoBHIIa + IHTEIEKTyaIbHE PO + PO3MOIiIeHa CHCTeMa il
Ha (i3uvHe cepeaoBHUIIE.

Po3mnofineHicTs iHTENEKTya IbHOTO CEPEIOBHINA PEATI3y€eThCS CYKYITHI-
cTro areHTIB (OaratoareHTHicTIO). bararoarentna cucrema (Multi-agent system
— MAC) — e cuctemMa, YTBOpPEHa JEKIJIbKOMA B3aEMOJIIFOYAMH 1HTEIIEKTyalb-
HUMH areHTaMu. baraToareHTHI CHCTEMH € MEPCIEKTUBHOIO TEXHOJIOTIEI0 Ha
MIPUHIMIIAX CAaMOOPraHi3allii Ta caMOHaBYaHHs. BoHM BUSBMIIHCS HOBOTO KOH-
LENTYyalTbHOIO MTApaIuTr MO0 [UTS aHAIi3y 3a]a4 Ta CHHTE3y CHCTeM, 6araroobi-
[SIOYHM TT1IX0Z0M IO TIOOJIAaHHS TPo0JIeM, OB’ I3aHMX 31 CKIIIHICTIO, PO3-
TOJTIJICHICTIO Ta IHTEPAKTUBHICTIO.

bararoareHTHI CUCTEeMH BXe 3apa3 yCHIITHO BUKOPHCTOBYIOTECS Y Pi3HUX
obnacTax AisIbHOCTI. 3a3BUYail B HUX IiJl ar€HTOM PO3YMI€TbCs MOOITEHUI
pobot (mobile robot), 6e3ninoTHMIA TiTanbHUN anapar (unmanned flying vehicle)
a00 aBTOHOMHUI MigBOMHUE anapat (autonomous underwater vehicle), mo B
OCHOBHOMY 3aliMarOThCs 30MpaHHAM 1HPOPMAITIT PO CEPETOBHIIE, IO OTOUYE.

2.2. Cuctemm,
LLO FPYHTYHOTHCA Ha 3HAHHAX

3HaHHA HA CHOTOJHI € HABOXKJIMBIIIMM aKTUBOM Cy4acHOTO MiANPUEM-
cTBa (opranizaiii). 3HaHHs — 11e iHGOpMAITis B KOHTEKCTI, 3/1aTHA CIIOHYKATH JIO
Il po3yMiHHS. Po3ains10Th 1B1 0CHOBHI KaTeropii 3HaHHS — sIBHE 1 IPUXOBaHe.
SIBHe 3HaHHS MOXKe OyTH ONMMCAaHWM Ha (OpMaNbHiH MOBI i IepenaHe iHITHM
JONAM, 30KpeMa i B TaM’ITh aBTOMAaTU30BaHO1 CUCTEMH, a IPUXOBAHE MOXKeE
OyTH OXapaKTepHU30BaHE SIK IEPCOHAIBHE 3HAHHS, TOB’ SI3aHE 3 0COOMCTUM JI0C-
BiJIOM 1 TAKUMH HEBIJUYTHUMHU YNHHUKAMHU, K 0COOUCTI MepeKOHaHHSI, epc-
IEKTHBH 1 IIIHHOCTI.

Juig yoro moTpiOHi 3HAHHS B iHTeNeKkTyaldbHUX cuctemax? Ilepemycim,
CUCTEMH Ha 3HAHHSX € IePCICKTHBHIMH JJISI peatizamii BepXHiX (BUCOKO-iHTe-
JIEKTyaJbHUX ) PIBHIB YIPABIiHHS, TaM, JIe MpUMatoThcs piieHHs (puc. 2.3).

AJKe B CyJacHHX YMOBaxX CKJIQAHICTh IpoOJeM, M0 BUPILNIYIOTHCS B
cepi ynpaBiiHHSI HOCTIHHO 3pOCTae, a 3B’ A3KH MK IPUUMHAMH 1 HACIIiJKaMHU
yce Jaji BiICyBaIOTHCS Bi/l TOHATTS MOPSAKY B chepy 3pOCTaHHS CKIIATHOCTI 1
HaBiTh Xaocy (puc. 2.4).

BHacnifok 115010 A1t IPUHHSATTS pilieHb TOTPiOHO yce OlibIne 3HaHb. Y
MIPOIIeCi MPUWHATTS PillleHHsT 0c00a BUKOPHUCTOBYE pealibHi 3HAHHS, TOOTO Ti,
IO € B HEel B HAsIBHOCTI.
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PilweHHA Pesynbrar

3anut (eterr)
(3anuTanHsa) 06’exT ePexT,
&@’ ynpasAiHHA
t 3HaHHA

IHTenekTyanbHa
cucrema Po3paxyHok
Aaki Migkaska
> O [T

Puc. 2.3. Buxopucmanusa 3uanb 8 iHmeneKmyanbHux cucmemax

Nopapok BnopsaaKoBaHicTb
3B’A3KM MiXK 3B’A3KKN MiX
npUUMHaMm npuuuHamm i
i HaCnigKamm YiTKo Hacnigkamu
BU3HaueHi, cTani, BCTAHOB/IEHI i
niaaaoTbea noaineHi

NPOrHO3yBaHHIO y npocropi i yaci

Xaoc

3B’A3KMU MiXK
npuUYnHamm i
Hachigkamu
BCTaHOBUTU
HEeMOX/UBO

CKnagHictb

3B’A3KM MiXK
NPUYMHAMM i
Hacnigkamu
BCTaHOB/IIOIOTbCA
nvwey
peTpocnekTusi

Puc. 2.4. 3¢’s3xu  midic npununamu i Hacaiokamu 6 cgepi nputiHamms piuleHsb

AJie 3HaHHS, TOTPi0HI JJIs1 BUPILLIEHHA TPOOIEMH, MOXKYTh 3HaXOAUTHUCH i
B IHIMUX cTaHax (puc. 2.5). BoHH MOXXYTh IPEACTABIATH TaK 3BaHI «CIIMI TUIS-
Mu», konu OITP 3Hae, 1110 B HOTO HE BHCTAYa€ SSIKUX 3HAHD JJIs PO3B’ I3aHHS
3anaui. Haitripimii Bapiant, kosm OIP # He 3Hae, 110 1ech € 3HaHHS, K1 HoMY
€ TAKUMH HEOOX1THUMHU (HeBioMi «cHimi mwissMu»). O0pa3nuBo, KoJIu MOTpiOH1
3HaHHA €, alie 0co0a mpo Iie i He 3Hae. EdekTuBHA iHTENIeKTyalbHa CHCTEMA
caMe i mpu3HaueHa I TOro, o6 JOMOMOTTH 0C001-KOPUCTYBauy MOA0IaTH
11l IEPETIOHM.

i Toro, 106 KOPUCTYBATUCS 3HAHHSAMH, HEOOXiTHO HABYUTH KOMII 10~
TEpHi CHCTEMH MaHIITyIIIOBaTH HUMH. B paMKax I[b0T0 HAIPsIMKY CTBOPIOIOTHCS
3acobu oTpuMaHHs (100yBaHHA) 3HaHb BiJl ()aXiBLiB-€KCIEPTiB i MOMOBHEHHS
0a3 3HaHb, BUBYAIOTHCS CUCTEMH KJIAaCH(iKaIlii 3HaHb, PO3POOIIIOTHCS MpoIe-
IypH y3arajbHEHHS 3HaHb i ()OPMYBaHHS Ha IX OCHOBI HOHATH. Takox CTBO-
PIOIOTHCS METOIU TIPABIONIOAI0HOTO BUBEICHHSI HOBUX 3HaHb Ha OCHOBI HasIB-
HUX 3 BUKOPUCTAHHSM Pi3HHMX IPABUI BUCHOBKY. JlaHul HanpsMOK TIIHOOKO
OB’ I3aHUM, y TIEPIITY YEPry, i3 CTBOPEHHAM, EKCIIEPTHUX CHCTEM.
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Cucremu, IO TPYHTYIOThCS Ha 3HAHHSAX, MOXIIHBO KiacuikyBaTH Ha-
CTYITHUM YHHOM:

- CHCTEMH, 1[0 IPYHTYIOThCS Ha MPaBUIaX;

- CHCTEMH, IO IPYHTYIOTHCS HA METOAaX aBTOMATUYIHOTO JIOKa3y TEOPEM;

- CHCTEMH, 1[0 IPYHTYIOTHCS Ha aBTOMATHYHOMY TiIIOTe3yBaHHI;

- CHCTEMH, 1[0 TPYHTYIOThCS Ha MipKyBaHHSIX [0 aHAJIOTIi;

- 00’ €KTHO-OpPI€HTOBAHI CUCTEMH.

PeanbHo Bigomi
AOCTYNHE 3HaHHA «cnini naamu»
OnP 3Hae npo Te,

WO B HbOro HeMae
UbOro 3HaHHA

OnNP 3Hae npo Te,
L0 B HbOTO € Ui 3HaHHA ||

N\

A

MoTeHujitHo | Hegimomi
[OCTYMHE 3HaHHA «eainiinagmmy

OIP He 3Hae npo Te,
10 B HbOrO HEMaE
UbOro 3HaHHA

OIP He 3Hae npo Te,
140 B HBOTO € Lji 3HAHHA

N\

A 4
Puc. 2.5. Cmanu 3uanus 6 0coou, wjo nputimac piuieHHs

HaiimommpeHilmmMu € CHCTEMH, 10 IPYHTYIOThCS Ha MPaBHJIaX, SKi MO~
JLTFOTBCS Ha:

- CUCTeMH Ha 0a31 MPOAYKLIMHNX MPaBUII (THITY «SIKILIO BUKOHYETHCS yMOBa
A, Toxi pobu B, iHakre poou C»);

- CHCTEMH Ha HEUiTKHX MpaBHIaX, MO0 (OPMYITIOIOTECSA B 3pYIHUX IS
JIOMVHHM SKICHUX TEPMiHaX, a caMe B TepMiHaX HEUITKUX MOHATH (Oararo, maio,
nobpe, moraHo, HEBiIOMO, 1 T.iH.);

- CHCTEMH JIOTIYHOTO IPOTrpaMyBaHHSI.

s BU3HAYCHHS (POPMANBHUX CHCTEM BRXIIUBUM € HOHATTS JOTIYHOTO
BHUCHOBKY. /{7151 1IbOT0 HEOOXITHO 3aaTH:

1) MOBY cucTeMHu, B sKiii BU3HaUa€ThCA aj(aBiT MOBH SIK AesKa MHOXKHHA
CHUMBOIIIB 1 MpaBWJI TOOYJJOBH 3 CUMBOJIB IBOTO an(aBiTy eIeMEHTIB MOBH,
II0 HA3UBAIOTHCS (opMyIaMu BU3HAYYBaHOI MOBU;

2) aKCiOMH CHCTEMH, IO BUIUIAIOTHCS K JesKi 3 GopMyn MOBH ¢op-
MaJIbHOT CHCTEMH;

3) mpaBuia BUCHOBKY CHCTEMH.
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2.3. Hanpsimkn 3actocyBaHHA
3acobiB LWITY4YHOro iHTeneKkTy
B iHTeneKkTyanbHUX cuctemax

Hanpsimku 3actocyBanss 3aco0iB LU B iHTeneKTyalbHUX cHCTEMaX BHU3-
HAYaIOThCS 3a/1a9aM1 MOJICITFOBAHHS OCHOBHHX (DYHKITIH JIFOJICHKOTO 1IHTEJIEKTY
(puc. 2.6).

LinecnpamosaHi CamoopraHisauis
Aii

s

HasuyaHHA

—

NoriyHui

leHepauina Ta BUCHOBOK

pO3Ni3HaBaHHA _

MOBM Po3nisHaBaHHA

TeKCTiB

Puc. 2.6. 3a0aui modeniosanns QyHKyill 1100CbK020 THMENEKMY

Po3niznaBanHs 00pa3iB. 3agada po3ii3HaBaHHS 00pa3iB BITHOCUTHCS 110
3amad kiracugikamii i mepenbadae CKkIanaHHS OMUCIB 00 €KTIB 1 MpaBwWI, IO
BH3HAYAIOTH I10 LIUX ONKCaX MPUHAJISKHICTH 00’ €KTIB 10 TUX 200 1HIINX KIIACiB.
[MonsiTTs 00pa3y B 1IbOMY BU3HAYCHHI €KBIBAJICHTHO IMMOHATTIO KJIacy.

IIpu posmi3HaBaHHI 30poBHX 00pa3iB B pasi MpocTUX (HE CKIIAJICHHX)
00pa3iB HalOLIbIIIE 3aCTOCYBAHHS OTPUMYE METOJI MTOPIBHSHHS 3 €TAIOHAMH.
Ha npaktuni HailuacTiiie 3aCTOCOBYETHCS MPUHOM, KOJIM 3a3/1aJIeTiib MOKHA
BHUJIUTUTH KOHTYPH CIIOCTEPEIKYBAHOTO 00’ €KTY 1 371IICHIOBATH IIOPIBHIHHS Ta-
KO 3 KOHTYPHOIO MPOEKIIIE€I0 €TAIOHY.

[HIIMM BaXKITMBUM HAITPSIMKOM € PO3NI3HABAHHSA | 2eHEpayisi MOGHOI iHGhop-
mayii. 115 3anaua mae n8a 00ku — (Pi3MUHUE 1 CMUCIIOBUH. 3 OHOTO OOKY, MO/~
10HO /10 TOTO, SIK MMCHMOBA MOBA ITPEACTABIISIETHCS TTOCIIIOBHICTIO OYKB, yCHA
MOBa MOke OyTH MpeICTaBjIeHa Y BUIVISI1 OCIiTOBHOCTI eIEMEHTapHUX 3BYKIB,
1110 OTPUMAJTH Ha3BY (PoHEM, SIKi OIIM(POBYIOTHCS 1 3aIMCYIOTHCS Y ITaM SITh KOM-
’roTepa. 3a1a4a aBTOMaTHYHOTO PO3MTi3HABAHHS MOBH HE3PiBHIHHO CKJIaIHIILIA
3a 3a1ady i aBTOMarHYHOI reHeparii (CHHTE3y) 1 PO3B’SI3y€ThCS MOKH IO Ha
PiBHI, 10 MOCTYNA€ETHCSI MOXKIMBOCTSAM JIFOICBKOTO CIYXY 1 MO3KY.

Inanysanns yinecnpsamosanux Oiil. BaxxuBOW0 IS 1HTENECKTYIbHUX
CUCTEM € i 3aJja4a MOZEIIOBaHHs (DYHKILIT JIOACHKOTO iHTENEKTY, L0 MOJIsIrae
y IUTaHyBaHHI IITECTIPIMOBaHUX Aiii. BoHa MOXe BUHUKATH SK B CTATHYHOMY
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BHTJISIIL, KOJIM META B TIPOIIeCi ii TOCSITHEHHS HE 3MIHIOETLCS, TaK 1 B THHAMIY-
HOMY, KOJI MeTa 3MiHI0€Thes. Taky 3a/1auy iHKOJIM HA3UBAKOTh 3a/1aU€H0 IIije-
nojaranHs. Po3B’s3aHHs 3371241 3BOAUTHCS JI0 MOMIYKY HAHKOPOTIIOTO LIISAXY
Ha Tpadi, 0 OMHCYE IMUISIXH I0 METH. 3a3BUYail BHKOPHCTOBYIOTHCS aJlTOPHUT-
MU TIOIIYKY y IIMPHUHY, IO MPOCTile, a00 y JOBXKUHY rpada, 1o OiabII npu-
TaMaHHE MUCIICHHIO JTIOIMHU, TIOCiJOBHUM TOCIIIXKEHHIM BepIuuH rpada. B
CKJIaJIHHX 3aJa4yax [UIaHYBaHHS IiICCIPSIMOBAHOI TOBEIIHKU BEIUKOTO 3HA-
YeHHs HaOyBalOTh Pi3HOT'O POy EBPUCTUYHI TpuiioMH (3a3BU4ail chopMoBaHi
B pe3yNIbTaTi HabyTOTO JJOCBITY) IOCTAHOBKH JIOCHTH KPYITHHUX IMTPOMIXKHUX ILTCH
1 BUKOPHUCTaHHS METO(IB JIOCSTHEHH I[iJIeH, 10 3aCTOCOBYIOThCS HE 10 KiHIIe-
BHUX, a caMe JI0 UX MPOMDKHUX 1inieil. CaMe Tak mocTynae, HalpyuKial, Maxicr,
SIKMM TITyKa€ MUISXH J0 BUTPAITy MapTii, BUPIITYIOUN MPOOIeMH KOHKPETHOT
CHUTYaIlil Ha MaXiBHUII Y IEBHIN CTaIil TpH.

J71s1 iHTENeKTYaTbHOT M ATPUMKH MPUAHATTS PIllICHb YaCTO € KOPUCHUM MOOe-
J08aHHs ieposux 3a0ay. B 1IUX 3a/1auax mpolec NpOBeAeHHS IPH — 1€ MPOLIEC Mo~
CJTIITOBHOTO PO3TOPTaHHS YYacCHHKAMH TPH JIESKOTO MUEIXY Ha Tpadi MOXKIMBIX
craHiB rpu. OCKUTbKY IHOKHA JiepeBa (rpady) TpH 3a3BHYai € BEMKOIO, TO TIOBHE
nepeOUpaHHs MOXKJIMBHUX LUIIXIiB BUMArae 3aHaTo 0araro 4yacy. Y 3B’s3Ky i3 UM
BUKOPUCTOBYIOTH TaK 3BaHi OLIIHHI (DYHKIIi1, 110 OLIIHIOIOTH aHAJTI30BaH1 3aBepIIAJIbHI
(mst maHOTO PiBHS MepeOOopy) MO3MITT 1| BHOMPAOTH YEPTOBHI Xill TaK, 00 TPH
Oy/Ib-SKHMX MOKITMBHUX MPOJIOBKEHHSX MiHIMAITbHE 3HaYESHHS [IUTH0BOT PYHKITIT («T1pOo-
MDKHOTO BUTPALILY» TPaBLIs, 110 POOHUTH Xi) Oya0 6 MaKCUMAaJIbHUM.

3po3yMiJio, 1110 pO3B’I3aHHS NIEpePaxoBaHKX 3a/1a4 HEMOXJIMBE O€3 3aCTOCY-
BaHHS BiJINOBITHAX MaTeMaTHIHUX METOIIB, SIK1 Oyl COpMOBaHi y Ipolieci 10Ci-
1JDKeHb TIMTaHb MOJICITIOBAHHS IITy4HOTO iHTeNnekTy. B [HC 3HalIIIM 3acTOCYBaHHS
TaKi CbOTOJTHIIITHI METOJIH, SIK, TIEPE] YCIM, METO/IM HEMPOHHUX MEPEK, METOIIH €B-
PUCTHYHOT caMOOpTaHi3allii, "TeHeTHYHI AITOPUTMH, 2 TAKOXK METOJH OaifeCOBUX Me-
PEexX, MOZIEIi MAPKOBCHKOTO THITY, 30KpeMa MPUXOBaHI MApKOBChKI MOZIEN, METO
TPYIIOBOTO ypaxyBaHHs apTYMEHTIB, JIIHTBICTHYHE MOJICITIOBAHHSI T4 1H.

KoHTponbHi 3anutaHHA

1. SIKi X071 HAHI BUKOPHUCTOBYIOTHCS IPH ITOOYIOBI IHTENIEKTYAITBHHIX CHCTEM?

2. Y yoMy NOJATal0Th IepeBary riOpuIHUX IHTEIEKTYaAIbHUX CUCTEM?

3. SIxi atprOyTH BiIpi3HAIOTH IHTEIEKTYaJIbHI aT€HTH BiJt 3BUYAHHIX Iporpam?

4. SIxi 3ama4i MOJENIOBaHHS OCHOBHUX (DYHKIIH JIFONCHKOTO 1HTENEKTY
BH3HAYAIOTh HANIPSIMKK 3aCTOCYBaHHS 3aC001B INTYYHOTO iHTEIEKTY B iHTEJIEK-
TyaJIbHUX cHCTeMax?

5.'Y oMy KOPHCTH MOJEIIOBAHHS IrPOBHX 3a1ad IS iHTEICKTya bHOL
MiATPUMKY IPUAHSATTS PillIeHb?
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3 mux niip, SK icHye ececgim, makoeo HeMae,
xmo 6 He nompebyeag 3HaHHS.
3. BID‘ D,AH nx 5Ky He 8i3bMeMO Mu Moy | ke cmosimms,
| 3BHAHb 3aexou firoduHa rpazHe 00 3HaHHS.
.EI,O PILLEHb Pydaci,
cmapodasHil nepcbKuli

i madxuubkuli noem

lNoHamms daHux, iHgbopmauii i 3HaHb.
OcHogHi noHAMmMSs iHxeHepii 3HaHb.
lNpedcmasneHHs 3HaHb.

OcHoeHi acriekmu i Memodu 00epKkaHHs1
3HaHsb.

3.1. AaHi, iHdopmauis, 3HaHHA

Po3srsnatoun iHTeNeKTyaabHI CHCTEMH BapTO 30CEpEANTH yBary Ha Ha-
CTYIIHOMY ITUTAaHHI: YUM XK€ BiJIPI3HAETHCS MOHATTS «3HAHHSD» BiJl IIOHATH «IaH1»
a0o «iHpopmaris»?

OcCTaHHIM YacoM YYeHI MPUHIILIIN JIO BUCHOBKY, III0 HAC O0TOYYyE iH(OP-
MarliitHe cepenoBuiie (iHdopMaliiiHe moje), i pa3oM 3 PEYOBHHOIO 1 EHEPTIEI0
iH(pOopMallist € 00’ €KTUBHO ICHYIOUO0 HEB1I' €MHOIO YACTHHOIO MaTEePiaIbHOTO
CBITY, III0 XapaKTepU3y€e HOT0 BIIOPAIKOBAHICTh (HEOAHOPIAHICTD), a00 CTPYK-
Typy. 3 TOUKH 30pY CIIPUHHSTTS ILOTO TOJIS JIFOJAMHOTO 1 ONIpaltoBaHHs iH(Op-
Mallii B aBTOMaTU30BaHUX CUCTEMaX — K JOTIOMIKHOTO IHCTPYMEHTY JIFOAKHH,
CIIEMEHTH 1HPOPMAIIIIHOTO OIS MOYKHA ITPEACTaBUTH pHC. 3.1.

[Tepenycim HEOOXiAHO 3a3HAUUTH, 110 IHPOPMALIis PO3TIAAAETHCS Y ABOX
acIieKTax — y IIMPOKOMY PO3yMiHHI 1 B y3pKkoMy. IH(popMmartis y mmpokoMy
PO3YMiHHI — Lie OyIb-5IKi BIIOMOCTI, SIKi MOXYTb OyTH OTpUMaHi JroauHoro. [Hdop-
Maris y By3bKOMY PO3yMiHHI — I1e 00p0o0JIeHi, CTpYKTypOBaHi JaHi.

SAxuio indopMalliiiHi eneMeHTH He CTAaHOBIATh IHTEpECY Ui KOHKPETHOL
JIFOIIMHY, BOHHW BU3HAYAIOTHCS SIK iH(GOpMaifHIHA IIyM 1, paKTUIHO, JTFOAUHOIO
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IHmenekmyasbHi cucmemu i mexHosnoaii

He cripuiiMaroThes. [1lyM € MOTeHIIHHNM JKepeoM [yt iHpopMarii y mmpo-
KOMY PO3yMiHHi. Y CBOIO Uepry AaHi — 11e OKpeMi (aKTH, sSKi XapaKTepHU3yIOTh
00’ €KTH, TIPOIIECH 1 SBHIIA MIPEIMETHOT 00JIACTI, [0 OTOUYIOTh JIFOJMHY, Ta 1X
BJIACTUBOCTI (CIIOBO data B IEpEKIIa/ii 3 JATHHCHKOTO caMe 1 03HAYAE «IaHICThY,
T00TO «dakT»). JaHi € MOTCHIIHHUMU JpKkepenamMu iHpopMallii y By3bKOMY po-
3yMiHHi. JlaHi, 3rpymnoBaHi y 0a3u JaHuX aBTOMAaTU30BaHUX CUCTEM, IPEJICTaB-
JISIOTH THPOPMAIIIFO IIMX CUCTEM 1 € TOTEHI[IHHIM JIKSPEIIOM 3HAHb.

Indopmaunin
(y wmupokomy
PO3yMiHHi)

IHcbopmaLlis
(y By3bKOMYy

Puc. 3.1. Ingpopmayis, oaui, 3namms

CboroiHi AaHi BIIHOCSATH 0 AESKOTO MPOLECY, KU JO3BOJIIE 1X 3amu-
CyBaTH, aHAJII3yBaTH 1 IepeymnopsikoByBaTH. [Iokn He TpUIyMaHHid BIAMOBI -
HUH TEPMiH A7 TO3HAYEHHS TAKOTO POAY IEPETBOPEHb, alle IEXTO Ha3uBae iX
«rmatudikaiieroy, mij SKOK Ma€eThC Ha yBa3i MPOIeC MPECTABICHHS SIBUII B
KUTbKiCHOMY (pOpMaTI.

MertanaHi — 11e «J1aHi Mo JaHi», 100pe CTPYKTYpoBaHi iHGopMarliliHi ere-
MeHTH (y By3bKOMY PO3yMiHHi), Ki BU3HAUAIOTh 31aTHICTh BUKOPUCTOBYBATH
iH(pOpMaIiIo i € eTleMeHTaMH1 3HaHb.

3uanns (Knowledge) — 11e 3aKOHOMIPHOCTI IpeAMETHOT 0051acTi (IPUHIH-
ITH, 3B’ 3KH, 3aKOHH ), OTPUMaHI B Pe3yJIbTaTi TCOPETHIHOT | IPAKTHIHOT JisTb-
HOCTI, a TaKOX MPOQecCiOHaTBFHOTO TOCBiAY, AKi 103BOJSAIOTH POOUTH TOCTa-
HOBKH 3aJ1a4 1 pO3B’s3yBaTH 1X B JaHii KOHKPETHIN MpeaAMeTHiH obnacTi. 3HaH-
HS — LI CIIPUITHATA )KUBOIO 1CTOTOIO (Cy0’€KTOM) iH(pOpMaLis i3 30BHIIIHEOTO
CBITY, 1 TOMy Ha BiIMiHY Bix iH(popMamii 3HaHHA € Cy0’eKTUBHUM. BoHO 3aine-
JKUTB BiJl 0COOJIMBOCTEH KHUTTEBOTO JOCBiTy Cy0’ €KTa, HOro icTopii B3aEMOBI/I-
HOIIICHHS 13 30BHIITHIM cepeIoBHILEM, TOOTO BiJl 0COOIUBOCTEH Mpoliecy Horo
HaBuaHHs a00 caMoHaBuaHHs. OTKe 3HAHHS € CKIJIaIHUM MOHSTTSM, 1 HOro BUB-
YEHHSAM 3aiMa€eThCs OKpeMa HayKa — eIIiCTeMOJIOT .
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3. Bid daHux i 3HaHb Q0 piweHb

3HaHHA K opMalTizoBaHa CUCTEMa CyIXKEHb € OCHOBHHM TEPMiHOM TeOPii
IITYYHOTO iHTENEKTY. HacTO 3HAHHS B KOMIT FOTEPHUX CUCTEMAX BH3HAYAIOTh
SIK BIJTHOIIIEHHSI MJK €JIEMEHTAMH JJAaHUX. SHAHHS OTPUMYIOTh B PE3YJIBTaTI 3aC-
TOCYBaHHS JI0 IOYAaTKOBUX JaHUX (AekIapaTuBHOi iH(popMalii) 1esKux MeToiB
00pOOKH 3 BUKOPUCTAHHSAM 30BHIIITHIX MPOIIESITYP.

Merta3HaHHS — «3HAHHS [TPO 3HAHHSD — BU3HAYAIOTH MOXKJIMBICTh peaJtizarlii
IpoIiecy iXHbOI IHTepIIpeTallii Ta ITaHyBaHHS JIOTTYHOTO BUCHOBKY ((popMatizo-
BaHa CHCTEMA, 110 J03BOJIIE BUIPABIATH a00 JOMOBHIOBATH 3HAHHS CHCTEMH ).
MertazHaHHs (TIOBHI) ITPO TpeIMETHY 00J1aCTh OTPUMAJTH Ha3BY OHTOJIOTISI.

3.2. OCHOBHI NOHATTA
iH)XeHepii 3HaHb

OCHOBHI TPYIHOIII B PO3pOOIIi IHTENEKTyaIbHIX CHCTEM IOB’s3aHi 13
npobaemoro 100yBaHHS i CTPYKTypyBaHHS 3HaHb. CaMe Lii MUTaHHS AOCTiA-
KY€ HayKa 3a Ha3BOIO — iHXKeHepis 3HaHb (knowledge engineering), sika po3r-
JSAA€THCS B SIKOCTI 3aCTOCYBaHHSA METOJIB LITYYHOTO 1HTENEKTy. [HxkeHepis
3HAHb — HANPSMOK JIOCIIIKEHB 1 PO3pO0OK B 00J1aCTi IHTEIEKTYaILHUX CHC-
TEM, 10 CTaBUTh 32 METYy pO3POOKY MOJIEJIei, METO/IiB 1 CUCTEM IS OJiepKaH-
HSl, CTPYKTYpYBaHHs i popmManizarii 3HaHb (axiBLiB (€KCIEPTiB) 3 METOIO IPO-
eKTyBaHHs 0a3 3HaHb. YacTo imKeHepiero 3HaHb HA3WBAIOTh BIIACHE ITPOIIEC CTBO-
PEHHA CHCTEM, OCHOBOIO SIKUX € 0a3u 3HaHb, HANPUKIIAJ, EKCIIEPTHUX CHCTEM.

B imxenepii 3HaHb PO3PI3HAIOTH TPH OCHOBHI MOHATTS (puc. 3.2): oxep-
>KaHHsI, a00 BUTSTaHHs, 100yBaHHS 3HaHb (knowledge extraction, knowledge
elicitation); mpecTaBiieHHs, a00 OJaHHs 3HaHb — (knowledge representation);
npunbanus 3HaHb (knowledge receipt).

IHXeHep no
3HaHHAX

% - [ 0, 3HaHb. F \
A

IHTenekTyanbHa f i_?
cuctema

Ekcnepr,
AONOMiIXKHA
nitepaTtypa

MpepacraBneHHA 3HaHb

Kopucrysau
cucrtemm

Puc. 3.2. Tpu ocnoeni nonamms indcenepii sHaub
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IHmenekmyasbHi cucmemu i mexHosnoaii

OneprkaHHs 3HAHB — II€ MPOIIEC B3aEMOIii aHATITHKA (1H)XXEeHepa 1Mo 3HaH-
HSX) 13 JIPKEPEJIOM 3HaHb (EKCIIepTOM), 200 BUBUECHHS aHANITUKOM CIeI[ialbHOT
JTEpaTypH, Y pe3ylIbTaTi 4YoTo CTa€ SBHUM IIPOIleC MipKyBaHb (paxiBIlsi MpU
MPUIHATTI PillleHHS, 3’ ICOBYETbCA CTPYKTYpa HOTO ySIBIEHb PO MPEIAMETHY
o0nacTh Ta BiIOyBaeThCS O3HAHOMIICHHSI aHATITHKA 3 OCOOIUBOCTSAMH MPEJI-
MeTHO] 001acTi, 1m0 po3rsinaeTscs. [Tpu 1iboMy OLIBIITICTE PO3POOIIOBaiB iHTE-
JIeKTyalbHUX CHCTEM BiJ3HAJae, M0 Ipolec T00yBaHHS 3HAHD 3AIUIIAETHCS
HaNBY3bKIIIUM MiclieM IIpU MOOYI0B1 CUCTEM, aJKe IM IPUXOJUTHCA 31ITOB-
XyBaTHUCS 13 3HAYHOIO KUTBbKICTIO TPYIHOIIIIB.

[Ipouec noOyBaHHS 3HaHb — 1€ TPUBAJIA i TPYAOMICTKa MpoUEAypa, Y
SIKiH TH)KEHEPOBI 110 3HAHHSIX, AKUH Ma€ OyTH 0013HAHUM 3 KOTHITHBHOT IICHXO-
JIOTii, CHCTEMHOTO aHaJIi3y, MAaTeMaTUYHO1 JIOTIKH i 1H., HEOOXiHO BIATBOPUTH
MOJIeITb MTPEIMETHOI 00JacTi, SKOK KOPUCTYIOThCS (haxiBili (€KCIEepTH) JJIs
MPUIHATTS pilLICHHS.

[IpencraBneHHs 3HAHB — II€ IEPETBOPEHHS JOCBI Ty BUPIIICHHS IPOOIIEM,
OTPUMAHOTO BiJ JKepeia 3HaHb (eKCIepTa, JiTepaTypu), y BUIIIA, KU 103-
BOJISIE BUKOPMCTOBYBATH I1i 3HAHHS B aBTOMATH30BaHii cucremi. Ls mepenaga
3HaHb NIOB’s3aHa NepeayciM 3 popMalti3ali€elo 3HaHb, TOOTO ONUCOM iX 3 3ac-
TOCYBaHHSIM BIJIIIOB1THIX MaTeMaTHIHUX MojieJield. Takox Ha IIbOMY eTarli Bi10y-
BA€THCS MPOLIEC 3aIIOBHEHHS 0a3u 3HaHb 3 BUKOPUCTAHHSIM CIIeLiali30BaHUX
IporpaMHMX 3ac00iB. BiMBIIICTE 3 ITUX iHCTPYMEHTAIBHIX 3aC00IB CIIEHiaTbHO
Opi€HTOBaH1 Ha KOHKPETHI CUCTEMH 3 KOPCTKO MO3HAYEHOIO IIPEAMETHOO 00-
JIACTIO ¥ MOJIEIUTIO TTIOJaHHS 3HAHb.

[Ipunbanns 3Hanb, a00 (GOpMyBaHHS 3HaHb Yepe3 MAIIMHHE HaBYaHHSA
(machine learning) — e mporec aHai3y JaHUX 1 BUSBICHHS CXOBaHUX 3aKO-
HOMipHOCTEH 3 BUKOPUCTAaHHSAM CIeliaIbHOTO MaTeMaTHYHOI0 arapary Ta mpo-
rpaMHuX 3aco0iB. TpaaumiiHo 10 3a1a4 (GOpMyBaHHS 3HaHb BITHOCATHCS 3a-
Jladi MpOTHO3YBaHHs, ileHTu(iKawii (CHHTe3y) QyHKIIH, po3MHU(POBKH MOB,
IHIYKTUBHOTO BHCHOBKY M CHHTE3y 3 JOJAaTKOBOIO iH(opMmariero Ta iH. Llei
nporec GopMyBaHHS 3HAHB 1 MIOIIYK 3aKOHOMIPHOCTEH OTpUMaB Ha3BU Data
mining i Knowledge discovery.

3.3. MNpeactaBneHHA 3HaHb

[IpexncrarneHss, ado MoJaHHS 3HAHB IIOB’s3aHE 3 popMai3anicio 3HaHb
JUTS TOJATTBIIOTO BUKOPUCTAHHS B IHTEIIEKTYaIbHIl cUCTeMi. Teopis MmomaHHs
3HaHb € OKPEMOIO0 O0JIACTIO JOCIIIKEHb, TICHO MOB’s3aHO0 3 (inocodiero
(dhopmariaMy ¥ KOTHITUBHOIO ricuxojoriero. [Ipeamer nociimkeHHs B 1iil 00-
JacTi — e METOAN acoliaTHBHOTO 30epiranHs iHdopmanii, mogiOHI THM, SKi
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3. Bid daHux i 3HaHb Q0 piweHb

ICHYIOTh y MO3KY JrtorntiiHu. [Ipy IboMy OCHOBHA yBara, IpHpOIHO, IPHTIIISIETECS
JIOTIYHOMY, a He 610JI0TiYHOMY OOKY MpOILIECY, BUIy4Yatouu HoApoOuIli ¢iznd-
HUX mepeTBopeHb. OmHa 3 IpoOIIeM IOJIIrae y TOMY, IO MOAAaHHS ITOBUHHE
SIKUMOCBH CLIOCOOOM «CTaHIapTH3yBaT» CEMaHTHYHE PO3MAITTS JIFOICHKOT MOBH.
Ochb, HanpUKJIa]l, MAEMO KiJTbKa peueHb: «Ctenan — 6aThko bopucay, «Crenan —
Bopuca 6atbko», «bopuca 6areko — Ctenan», «batbkom bopuca € Crenany.
VYei i gpasu BiIOMBAIOTh OJHY W Ty caMmy JYMKY, TOOTO € CEMaHTHYHO i7CH-
TUYHUMH. J{71s1 mogaHHs B 0a3i 3HAHb BOHM MOBHHHI OyTH NPUBEICHUMHU J0
€IMHOT CTaHIapTH30BaHOT PopMHU.

LleHTpansHIM MOHATTSM Ha CTAIisX OJiep>KaHH i CTPYKTypyBaHH: 3HAHb
€ TaK Ha3HWBaHE 110JI¢ 3HaHb. [10J1e 3HaHP — IIe YMOBHUN HE(OPMAaIbHUI OITUC
OCHOBHUX IOHATh MPEeAMETHOT 00J1acTi 1 B3a€MO3B’A3KiB MiXK HUMH, BUSIBIIE-
HUX 13 3HaHb CKCIIEPTa, MPEACTABICHUN y BUIIIAAI rpada, miarpamu, Tadmuii
abo tekcty. [lone 3HaHb, SK NEpPIIMI KPOK Bil CTPYKTYpyBaHHA A0 (opmai-
3a11ii, mpecTaBIIsie MOZICNTb 3HAHB IIPO IIPEIMETHY 00JIaCTh Y TOMY BH/I, Y SIKOMY
ii 3ymMiB BUpa3uTH aHANITUK (1HKEHEp 110 3HAHHX) Ha JesKii «BIaCHI» MOBI.

KoHInientyanbHy CTpyKTypy TOJISI 3HAHb HA3UBAKOTh OHTOJIOTIEI0 TIPEIMET-
HO1 obnacTi. BoHa BKIIto4a€e BIOPSAIKOBaHI MOHATTS MPeMETHOI 00J1aCTi ¥ MO-
JISJTFOE€ OCHOBHI (DYHKI[IOHAIBHI 3B’ 3KH 200 BiTHONICHHS MK MOHATTSAMH, IO
YTBOPIOIOTH KOHLENITYaJIbHY CTPYKTYDY.

B o6macTi ITYy9HOTO IHTETIEKTY BEAETHCS iIHTCHCUBHA pOOOTa 31 CTBOPEH-
Hs MOB (Mozieneit) mofgaHHs 3HaHb (representation languages). I1ix uum Tepmi-
HOM PO3YMIFOTBbCS KOMIT FOTEpHI MOBH, OPI€EHTOBaHI Ha OpraHi3allilo OIKCIB
00’€KTiIB 1 i7eii, Ha MPOTUBAry CTATUYHUM IOCHIJOBHOCTSIM IHCTPYKLIK a0bo
30epiraHHIO MPOCTHX EJIEMEHTIB JaHux. Ha 1eil yac 3HaWIUTN 3acTOCYBaHHS
MOBH, 3arajbHa KiacuQikalis sSKux mokazaHa Ha puc. 3.3.

Mosu (Mogeni) noaaHHA 3HaHb

dopmanbHo-
NoriyHi

CeMaHTUuYHi
mepexi

| MNpoayKuiiiHi | Dpeiimun |

Puc. 3.3. 3acanvna xnacughikayis moé nooanusa 3Haus

HaiinommpeHnimumu, TaKUMH, 1110 BUKOPUCTOBYIOTECS B 0111 HixK 80%
IHTEIEeKTyaTbHNX CHUCTEM € MPOAYKIiHHI Mozeni, abo MOaemb, 3aCHOBaHA Ha
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npasuinax (rule-based). IlpoayiiliHa MOJIENb TO3BOJISE MIPEICTABUTH 3HAHHS Y
BUIJISI/Ii BUCIIOBIIIOBAHb TUITY «SIKIIO (YMOBA), Toi (Iist)». I1ix «ymoBoto» (aH-
TEIECHTOM) PO3YMIEThCS JIesiKa MPOTIO3HINIsI-3pa30K, 3a SKOi 3IIHCHIOEThCS
nmoIyK y 6a3i 3HaHb, a M «1i€l0» (KOHCEKBEHTOM) — Aii, 1[0 MalOTh BUKOHY-
BaTHCSA IPH YCHIITHOMY pe3ylbTati momyky. L{i Ai1 MOXyTb OyTH POMiKHHMH,
10 BUCTYMAIOTH AaJIi SIK YMOBH HACTYIHUX IIPaBHJI, 1 TEpMiHaJbHi, 00 LiJIbOBI,
III0 3aBEPIIAIOTH pOOOTY cHCcTeMH. HeBix’ eMHOO YaCTHHOIO CHCTEM, IO IPYH-
TYIOTbCS Ha MpaBUiIaX, € METOIU peali3alii MeXaHi3My JIOTIYHOTO BUCHOBKY,
TOOTO aHaJi3y IMOCIITOBHOCTI MPaBHUIL

ITepeBaru npoxyKIiiHOT MOJIEINI MOJIATAIOTh Y HAOYHOCTI, MOJYJIBHOCTI,
MIPOCTOTI BHECEHHS JJONIOBHEHB Ta 3MiH, @ TAKOXK YITKOCTI MEXaHi3MYy JIOTTYHOTO
BUCHOBKY. Hemonmikamu mpoayKuiiiHOI MoJielli € HesICHICTh B3a€EMHUX BiJHO-
IICHb NPaBHJI, CKIAJHICTh OIIHKHU IIJTICHOTO 00pa3y 3HaHb, BIIMIHHICTh BiJl
JIONICHKOI CTPYKTYPHU 3HAHb.

OcHoBHa iJiesi (hOpMaTbHO-JIOTIYHOTO MIAXOMy MPH MOOYIOBI Mojenen
MpeACTABIICHHS 3HAaHb OB’ s13aHa 13 TUM, 110 BCSl HEOOXiHa iH(opMarlist po3r-
JSITAETHCS SIK CYKYITHICTD (DaKTiB i TBEPIDKEHB, SIKi MPEACTABIIOTECS (OPMY-
JIAMU B JICSIKIA MaTeMaTH4HIHN JoTili. BUKOpUCTaHHS KI1aCMYHUX anaparis JIOTi-
KH, METOJIH SIKAX JIOCUTh T0Ope BUBUEHI 1 JopMaIIbHO OOTPpYyHTOBaHI, € 6e3yMOB-
HOIO IIepeBaroo X Mojaesei. BogHouac Ha mpakTHLI BOHU 3aCTOCOBYIOTBCS
HE JTy>Ke 4acTO BHACIIIOK TOTO, [0 BOHX BUCYBAIOTh 3aHAITO BUCOKI BUMOTH
1o hopMaiizalii mpeaMeTHOT 00JIaCTi 1 HAKJIAAIOTh Ha [IeH MPOIIeC CUIIbHI 00-
MEKEHHSI.

Binbi npuBabIMBUME € MEepeKeBi MOAeN1 (ceMaHTHYHI 1 ppeiimMoBi), ne-
peBaraMu SIKHX € Te, III0 BOHY Kpallle HIIUX BiJIOBIIAI0Th Cy4YaCHUM YSBJICH-
HSM TPO OPTaHi3alilo JOBrOCTPOKOBOI IaM’sITi JIIOAWHU 1, TAKUM YHHOM, Ma-
IOTH IICUXOJIOTi9HE OOTPYHTYBaHHS.

CeMaHTHUYHA Mepexa — 1€ OpiEHTOBaHUM rpad), BEpIIMHAMU SAKOTO € T0-
HSTTS IIpeaMETHOI 001acTi, a Iyr'W — BiAHOMICHHS MiXXK HUMH. Y CBOIO Uepry
¢peiim — 11e hopmanizoBaHe BioOpakeHHA 00pa3y MOHATTA, K NPaBUio, y
BUTIIAAl Tabnmuuku. OpeldMu MOoETHYIOTECS MK CO0O0I0 3B’SI3KaMH, IO B pe-
3yNbTaTi YTBOPIOE i€papXidHy MOAEIb MPeAMETHOT 001acTi.

B nux mMonmensx moHSTTS — Iie, SIK MpaBmiIo, abCcTpakTHI a00 KOHKPETHI
00’€eKTH MpeIMETHOT 00JIaCTi, a BIIHOIIEHHS — 1€ 3B SI3KH HACTYTHUX THITIB:
«ue» («a kind ofy = AKO, «is»), «ckianae dyacTuny» («has party), «Haie-
KUTH» («belongs») Ta iH.

[IpoGnema mouryky po3B’si3KiB B 0a3i 3HaHb THITY CEMaHTUIHOT 200 (ppeii-
MOBOT MepeKi 3BOIMTHCS JI0 3a/1a4i MOMYKY (hparMeHTa Mepexi, SKui Bimo-
BiJla€ JESKii miaMepexi, o BigoOpaxae MOCTaBICHUH 3auT 10 0231 3HAHb.
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3. Bid daHux i 3HaHb Q0 piweHb

Ha 6a3i ceMaHTHYHUX Mepex OyIyHOTHhCS CHCTEMH, IO HABYAIOTHCS.
[Tupoxo BUKOPUCTOBYBAHOO TEXHOJIOTIEI0 JAJIsl HABYAHHS € HEHPOMEpexi.

Hemouniky ux Moieield MoJsTaloTh B CKIIATHOCTI OpraHi3allii mporeaypu
MOLIYKY Y IPOIIeCi BUCHOBKY, YCKJIaJHEHHS KEPYBaHHs 3aBEPIICHICTIO i CTal-
ICTIO IIJTICHOTO 00pa3y MpeaIMeTHOT 001acTi.

3.4. OCcHOBHi acneKkTu
i MeToam iHXeHepil 3HaHb

OTXe KIF0YOBOIO IPOOJIEMOI0 OCHOBHOI CTparerii oJlep>KaHHs 3HAHb €
0e3mocepeIHbOT0 JJOOYBaHHS 3HAHB «3 TIaM’SITi eKcepTay. Bigomo, 110 BTpa-
TH iHQOpMAIIiT Tpr pO3MOBHOMY CITIIKYBaHHI € 3HaUHUMU. ToMy parHeHHs i
BMiHHS CIUIKYBaTHUCS XapaKTepU3ye CTYIiHb MpodecioHanizMy iHxeHepa Mo
3HAHHIX. MOKHA BUIUTUTH TPH OCHOBHUX aCHEKTH IHOTO MPOIIECY: ICUXO0JI0-
TIYHUH; TIHTBICTUYHHI; THOCEOIOTIYHUI.

[NepropsiAHUM aCTIIEKTOM OOYBaHHS 3HAHB € TICHXOJIOT1YHIH, OCKIJIBKH
BiH BU3HAYa€ YCIIIHICTh i e()EeKTUBHICTb B3a€MOIi1 iHXKeHepa 10 3HAHHSAX (aHa-
JTHKA) 3 OCHOBHHUM JIKCPEJIOM 3HaHb — eKcriepToM. [Icuxonoriyauii acrekt
BUIUIAETHCS 1€ W TOMY, 110 AOOYyBaHHS 3HaHb BiAOyBaeThCs HalvacTilie B
mporieci 6e3rmocepeIHbOTO CNIKYBaHHS pO3pOOIIOBadiB CUCTEMH 1 €KCIIEPTIB,
1 HeBpaxyBaHHs ICUXOJIOTIYHUX 0COOIMBOCTEH MOXKYTh IIOBHICTIO 3BECTH Ha-
HiBeIb HaBITh BUCOKMIA podeciiHMiA MOTEHIIiall pO3POOHHUKIB.

JIIHrBiCTHYHHMI aCTIEKT CTOCYETHCSI JIOCIHIPKEHb MOBHUX TIPOOIIEM, TOMY
10 MOBA — I1€ OCHOBHHMH 3aci0 CcHinKyBaHHS B mpoleci 1oOyBaHHs 3HaHb. B
iKeHepil 3HaHb BUIUIIETHCS K OCHOBHHH IIap JIHTBICTHYHHX IIPOOIIEM Ta
3BaHUH «3aranbHui Kom». Lle nesika 3aranbHa MOBa, 110 HEOOXiAHO BUPOOUTH
nmapTHepaM JJIsl YCHIITHOI B3aeMoii, sIKy Oyae CKiamaTics 3 MOTOKIB, Mpea-
CTaBJIEHUX Ha puc. 3.4.

I'HoCceosoTist — e po3ain ¢inocodii, MOB’A3aHMN 3 TECOPIErO Mi3HAHHSA,
a0o Teopi€ro BiI0Opa)eHHs NICHOCTI Y CB1IOMOCTI JTFOMuHU. [ HoceooriuHui
acmekT 100yBaHHS 3HAHb TIOEJHYE METOOJIOTIUHI TPOOIEMH OJlep>KaHHS HO-
BOT0 HayKOBOT'O 3HaHHS, OCKUIBKU IIpU cTBOpeHH1 b3 ekcriept yacTo Boepie
(dhopMyIToe IesKi 3aKOHOMIPHOCTI, 1[0 10 TOTO MOMEHTY CKJIaJIajli HOoTo 0co-
OncCTHI JOCBI.

3HaUHUH iHTepeC I iHKeHepil 3HAHb MOXKE IPENICTABISATH ceumanbimn-
cuxonozis. OmHUM 3 1i 3aCHOBHUKIB € BUAATHUN HIMEIbKHI Ticuxosior M. Bep-
trefivep (1880-1943). Ilix remmransrom (HiM. Gestalt) po3yMieTbest IPUHITHIT
LUTICHOCTI CIIPUHMHSATTS SIK OCHOBA MUCJICHHSL. [ €IITANBTIICHXOJIOTY HAMArakoThCs
Y BCbOMY BUIUIATH SIKHACH MUTICHAN 00pa3 abo CTPYKTYpY sIK Oa3HC IS PO3y-
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IHmenekmyasbHi cucmemu i mexHosnoaii

MIHHS TIPOIIECIB 1 SBHII] HABKOJIMIIIHBOTO CBITY. JIJ1s1 iH)KEHepa 110 3HaHHSX 1Ie
03Hauae, 110, BUABIIAIOUM Pi3HI (pparMeHTH 3HaHb, BiH HE MOBUHEH 3a0yBaTH
PO TOJIOBHU, PO remiTaibTe-pparMeHT, 0 BIUIMBAE Ha 1HINI KOMIIOHESHTH 1
3B’s13ye€ 1X y JACAKY CTPYKTYPHY OIMHHIIIO.

MNo6yTroBa moBa

CneujianbHa M CneujianbHi
A . 3aranbHuii .
TepmiHonoria TepMiHM 3
eKkcnepra oA nitepatypu
Ekcnept %] (' 4
e 3arasibHOHayKoOBI 5’
| = : IHxeHe 3HAHHAX
L = TepmiHu 1)

Puc. 3.4. 3acanvuuil k00 63aemo0ii npu 000ysanHi 3HAH

SIKUMH K TIPaKTHYHUMHA METOIaMH MOXKHA OJiep KaTH 3HaHH:A? Y JtiTepa-
Typi 3raiyoThcs OKU3bKO 15 pydHux (HeaBTOMAaTU30BaHUX ) METO/IIB JOOYBaH-
Hs i Oibine 20 aBTOMATH30BaHUX METOJIIB OJIep KaHHs i pOpMyBaHHS 3HAHb.
PosrnsitneMo knacudikaiiiro MeToiB 100yBaHHS 3HAHb (puc. 3.5).

| MeToam pobyBaHHA 3HaHb |

oL
3 3

| KomyHikaTusHi | TeKkcTonoriuHi

I
AHani3
nitepatypu
————— —

AHanis
CnocrepeXeHHsa Tpynosi | IHauBigyanbHi niApy4HUKiB
— AHani3
NpoToKoNtoBaHHA «Miskisuii | AHKeTYBaHHs MeToank
«AYMOK Y ronoc» wrypm»

IHTeps'io

Kpyrawmii ctin

NeKuii

Puc. 3.5. Knacughixayis memoodis 0obysanns 3Hamb

Ponesi irpn

[Tpu knacudikalii sk OCHOBHUI NPUHIIMT JUIEHHS BUCTYIIAE [HKEPEIIO 3HAHD —
ekcrnepT abo Jiteparypa. BilmoBiHO BCi METOMM MOAUIAIOTHCS HA KOMYHIKa-
THUBHI 1 TekcTooriuHi. KoMyHIKaTUBHI MeTOAM JOOYBaHHS 3HAHB — II€ HAOIp
MPHITOMIB 1 TPOIIE YD, IO MIPHUITYCKAFOTh KOHTAKT 1H)KeHepa Mo 3HAHHSIX 3 0e3-
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3. Bid daHux i 3HaHb Q0 piweHb

MOCEPETHIM JHKEPEIIOM 3HaHb — €KCIIEPTOM, & TEKCTOJIOTIYHI BKITFOYAIOTh Me-
TOOU NOOYBaHHS 3HaHb i3 JOKYMEHTIB (METONUK, MOCIOHUKIB, KEPIBHUIITB) 1
CIIEIIANIBHO1 JTiTepaTypH (CTaTel, MOHOTpadii, MiApyIHHKIB).

CTOCOBHO TEKCTOJIOTIUHHX METO/IIB HEOOX1HO 3a3HAYUTH, IO I[€H cI1oci0
3aBX/I TIOBUHEH TepeyBaT KOMYHIKAaTHBHAM METO/aM, 1100 IMiAroTyBaTh
aHaNITUKA i 03HAHOMHTH HOTO 3 TEPMIHOJIOTIEI0 1 OCHOBHUMH iJ€sIMH MIPO-
61emMHOT o0JacTi. I'pymna TeKCTONOTTYHNX METOIIB IOEIHYE METOIH TOOYBAaHHS
3HaHb, 3aCHOBaH1 Ha BUBYECHHI CTIEI[iaJIbHUX TEKCTIB 3 MiAPYYHHKIB, MOHOTpadi,
cTaTeid, METOJIUK 1 IHIIMX HOCIiB podeciiHuX 3HAHb.

3amauy noOyBaHHS 3HAaHb 13 TEKCTIB MOXHA C(HOPMYITIOBATH SK 3a7a4y
PO3yMiHHSI i BUALIICHHS 3MICTY TeKCTY. CaM TEKCT IPUPOTHOIO MOBOIO € JIUIIIE
MIPOBITHUKOM 3MICTY, a 3aJIyM 1 3HAHHs aBTOPA JIeXkKAaTh Y BTOPUHHINA CTPYKTYpi
(3HaYCHHEBIH CTPYKTYpi, 200 MAKPOCTPYKTYP1 TEKCTY), 110 HAOYAOBYEThCS HaJ
MPUPOTHUM TEKCTOM. TeKCT HE MICTUTH 1 He TIepeiae 3MICT, a € JIUILE iHCTPY-
MEHTOM ]ISl aBTOPA TEKCTY.

Po3rsatoun neHTpansHy JJaHKY NpoLeaypH J00yBaHHS 3HAHHA — PO3Y-
MIHHS TEKCTY, JOLIJIHHO 3rajlaTi BU3HAYSHHsI HiMEIbKOTO (pitocoda it MOBO3-
HaBI ['ymMO0nb/Ta, 110 € KIACUYHUM Y TEKCTONOTI: «...JItomu po3ymitoTh onuH
OJTHOT'O HE TOMY, IIO IMEePEIAI0Th CIIIBPO3MOBHUKOBI 3HAKH MTPEIIMETIB, 1 HABITh
HE TOMY, 1110 B3aEMHO HaJIaIlITOBYIOTh OJMH OHOTO Ha TOYHE i MOBHE BiTBO-
PEHHS 1ICHTUYHOTO IMOHSATTSA, & TOMY, III0 B3aEMHO 3a4iar0Th OJIUH Y OJTHOTO Ti
K caMi JIaHKHU JIAaHIIOTa MOYYTTEBUX MOJAHb 1 3a4aTKiB BHYTPILIHIX NOHATS,
JIOTOPKAIOTHCS JI0 THX K€ KIIABIII IHCTPYMEHTY CBOTO JYXY, 3aBJISIKH YOMY B
KOXKHOTO CIAJIaXyIOTh Y CBIJIOMOCTI BI/IMIOBI/HI, aJIe HE TOTOXHI 3MICTHY.

KomyHIKaTHBHI METOIN MOJKHA TAKOX PO3AUTUTH Ha IB1 IPYITH: TIACKBHI i
akTuBHi. [lacuBHI MeTOAM MarOTh Ha yBa3i, 10 MPOBiAHA POJIb Y MpOLEaypi
JoOyBaHHS ITePEIAEThCs EKCIIEPTOBI. B akTHBHUX MeTO/1aX, HABIAKH, 1HIIIaTH-
Ba IIOBHICTIO 3HAXOAMUTHCSA B pyKax iHKEeHepa Mo 3HAHHSX.

TepmiH «ITacuBHI» HE IIOBHHEH BUKJIMKATH 1TF0311. Y peaJbHOCTI aCHBHI
METO/IM MMOTPeOYIOTH Bijl IHXKEHEpa [0 3HAHHSIX HE MEHIIIO1 BiI[avi, Hi>K aKTUBHI1
MeTonu. [lacuBHI MeTo M 1OOYBaHHS 3HAHB BKITFOYAIOTh METOIH, JIC IPOBiIHA
poJb y npoueaypi 1o0yBaHHs (PaKTUYHO NepeJaeThesl eKCIEePTOBi, a IHKEeHep
T10 3HAHHSX TUIBKH (DiKCye MipKyBaHHS €KCIIEPTA ITi 9ac POOOTH i3 PUHHSTTS
pimieHs. BiAmoBiHO A0 BHIlle HABEIEHOI Kiracu(ikalii 1o i€l Tpynu BiTHO-
CATBCS: CIIOCTEPEIKCHHS; aHAI3 IPOTOKOJIB «TYMOK YTOJIOCY; JIEKITii.

Y nporieci ciocTepekeHb iHXeHep 110 3HaHHAX nepeOyBae Oe3nocepen-
HBO ITOPYY 13 EKCIIEPTOM ITiJ] 9ac ioro npodeciiinoi misuTbHOCTI a00 iMmiTaii miel
nisumeHOCTI. [Tpu miAroToBI 10 ceaHcy J0OYBaHHS €KCIIEPTOBI HEOOX1THO TTO-
SICHATH METY CIIOCTEPEKEHB 1 MOMPOCUTH MAKCUMaIbHO KOMEHTYBATH CBOT JIii.
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IHmenekmyasbHi cucmemu i mexHosnoaii

[lin yac ceancy aHANITHK 3aITUCYE BCi Jii eKCIiepTa, HOTO PETUTiKH i MOSICHEeH-
Hs. KopucHoro MoXe BUSBUTHUCS U Biieo3anuc y pealbHOMY MaciiTadl yacy
(SIKIIO eKcmepT Ha Iie moroAuThes). HeoaMinHa yMOBa IIbOTO METOOY — He-
BTPY4YaHHS aHAJIITUKA B pOOOTY eKcrepTa.

Ceancu criocTepeXeHb MOXKYTh BUMAaraTy Bifl ilXKeHepa 110 3HAaHHSAX OBO-
JIOAIHHSA TEXHIKOI cTeHorpadii A dikcauii aiif excrepTa B pealIbHOMY Macll-
Tabi yacy; 03HaOMIIEHHS 3 METOIUKAMH XPOHOMETPAXKY JUISI YITKOTO CTPYKTY-
PYBaHHS IPOIECY 3a YACOM; PO3BUTKY HABHUOK «YHUTAHHS IO 04ax», TOOTO
CIIOCTEPEKITUBOCTI JIO KECTiB, MIMIKM W IHITMX KOMIIOHEHTIB CHUIKYBaHHS;
Cepio3HOTO MOIEepPeHHOTO 3HAHOMCTBA 13 MPEIMETHOIO 00JIACTIO, TOMY IO
Yepes BiJICYTHICTh «3BOPOTHOTO 3B’SI3KY» 1HOJII 0arato 4oro 3aJIMIIaeThCs He-
3pO3yMUIMM B JIisIX €KCIEPTIB.

Came MeToJI CTIOCTEPEKEHB € €IMHO IHCTHAM METOIIOM, ITI0 BUKITIOUAE BTPY-
YaHHsI IHKeHepa 10 3HAHHSX 1 HaB’ A3yBaHHSI IM SIKMXOCh CBOiX CTPYKTYP IOAaHb.

[TpoToKOIIOBAHHS «IYMOK YTOJIOC», 00 «BepOaibHi 3BITH BIAPI3HSAETH-
s BT CITOCTEPEKEHb TUM, LI0 €KCIIEPTa IPOCITh HE MPOCTO MPOKOMEHTYBATH
CBOT JIil 1 pillICHHs, alie i MOsICHUTH, SIK 1Ie pilleHHs Oyllo 3HaleHO, TOOTO
MPOJAEMOHCTPYBATH YBECH JIAHIIOXKOK CBOIX MipKyBaHb. [lil yac MipkyBaHb
eKCIiepTa BCl MOTO CJIOBA, YBECH IOTIK CBIIOMOCTI» MPOTOKOJIIOETHCS 1HXKE-
HEPOM I10 3HAHHSX, IPU LIbOMY KOPHCHO BiJ3HAUYUTH HABITh May3U H BUTYKU.
[MuTanHs Mpo BUKOPUCTAHHS JIJIS Ii€T METH TUKTO(MOHIB € TUCKYCIHHUM, OCK-
UTBKY [Ied TIPUCTPIK 1HO/I Mapatizyroue Ji€ Ha eKCIiepTa, pyHHyoun atMocdepy
JIOBIpUOCTI, SIKa MOKE i IMOBHHHA BUHHUKATH TIPH 0€3110CEepeTHHOMY CIIUIKY-
BaHHI iH)KeHepa 1 eKcIiepTa.

HatictapimmM crioco®oM repeadi 3HaHb € JIeKIlist. JISKTopchke MUCTEIIT-
BO 3/1aBHA JIy’K€ BUCOKO LIHYBAJOCS y BCiX rally3sX HayKH, OCBITH 1 KYJABTYpH.
Are B HaIIoMy BHIIAAKy OUTBIN BaXKIIMBUM € 3IATHICTH iHXEHepa ITI0 JICKIIIO
CIIyXaTH, KOHCIIEKTYBaTH 1 3acBoroBaTH. Haituacrire ekcriepTiB He BUOMPAIOTh, 1
TOMY BUMTH €KCTIEPTA YUTAHHIO JICKIIii ilKeHep M0 3HAHHAX He 3MOXKe. AJie SKIIO0
eKCIIEpT Ma€ I0CBi BUKIIa1a4ya (HaIpHKJIIa, BiH € TpodecopoM MeTUYHOI KITIHIKH
a00 TOCBITUCHNM KEPiBHIKOM BUPOOHUIOTO MiANIPUEMCTBA), TO MO’KHA CKOPH-
CTaTUCS TAKUM KOHLIEHTPOBAHUM METO/IOM Iepeiadi 3HaHb, SK JEKILis.

AKTHBHI iHI¥BITyaJIbHI METOIM OJIep KaHHS 3HAHb Ha CHOTOAHIIIHIN IeHb
HalinommpeHinri. Y Tomy ado iHIIOMY CTYIIEH1 10 HUX BAAIOTHCA IPU PO3poOIIi
MPAKTHYHO OYyNb-SKOi IHTEICKTYaIbHOI CHCTEMH. JJ0 OCHOBHUX aKTUBHHX Me-
TO/IB MOXKHA BIJTHECTH: aHKETYBaHHS; IHTEPB’10; irPH 3 EKCTIEPTOM.

Jlo TpynoBHX METOMIB OfIep KaHHS 3HAHD BiTHOCATHCS: POJILOBI irpH; AMC-
KyCii 328 «KpYIJIIM CTOJIOM» 33 YYACTIO ICKUIBKOX EKCIIEPTIB; «MO3KOBI ILITYPMID).
OcHOBHa TIepeBara IrpyrnoBUX METONIB — 1€ MOXKIMBICTH OJHOYACHOTO «IIOTIIH-
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3. Bid daHux i 3HaHb Q0 piweHb

HaHHS) 3HaHb BiJl JIEKUTBKOX €KCIIEPTIiB, B3a€EMOJIis SKUX BHOCHTH Y IIed TpoIiec
eJleMEHT IIPUHIMIIOBOT HOBM3HU BiJl HAKIJIAJICHHS PI3HUX MOIIIS/IIB 1 O3UIIIH.

Merton Kpyriioro cToiy nependayae 0OroBOpeHHs SKOI-HeOyab pooIie-
MU 3 IpeIMETHO1 0011aCTi, y IKOMY OepyTh Y4acTh i3 pIBHUMH IpaBaMH KiJIbKa
eKCIIepTiB. 3a3BHYAi CIOYATKy yIaCHUKH BUCIIOBIIOIOTHCS B IEBHOMY HOPSII-
KY, a TIOTiM NIEPEXOIATh J0 )KUBOI BUIbHOT AUCKYCii. KiIbKiCTh y4acHUKIB AUC-
KyCiil KOJIMBA€ThCSI BII TPHOX JIO IT’ATH-CEMHU. XiJ O€Ciu 32 KPYIIIMM CTOJIOM
3py4HO 3aIUCyBaTl Ha AMKTO(OH, a MpU Po3MU(pPyBaHHI il aHANI31 pe3ylb-
TAaTIB YpaXxOBYBaTH B3a€EMHI BIITHOCUHH YYaCHUKIB.

"Mo3koBu# MITYpM», 00 «MO3KOBA aTaka» — 1€ OJIMH 3 HAUITOIIMPEHI X
METOJIiB PO3KpINAueHHS i aKTHUBI3aIli1 TBOPYOTO MHUCIICHHS. [HIIT METOH 3aCTOCO-
BYIOTbCA HabaraTo pijiie yepe3 MeHIly eheKTUBHICTb. SIK mpaBUIIO, ITYPM TPH-
Bae HenoBro (0mm3bko 40 xB.). YuacHukaMm (10 10 mrozeit) IponoHyeThCsT BUC-
JIOBITIOBaTH Oyb-sIKi i71ei (>kapTiBiIMBi, (paHTaCTHYHI, IOMHJIKOBI) HA 3aaHy TEMY
(xpuTHKa 3a00poHeHa). HalikaBinmii MOMEHT IITYpMy — [1€ HACTaHHS MiKa (aX-
10TaXxKy), KOJIM 111el MOYMHAIOTh «()OHTAHYBATH», TOOTO Bi0yBa€THCA MUMOBIJIbHA
reHeparlis rinote3 yaacHukamu. [Ipn sHactynromMy ananisi mmme 10-15% ineii Bu-
SIBJISIOTBCS PO3YMHHUMU, ajie cepel HUX OyBatoTh i TOCUTh OPHUTiHAJbHI.

[ToHATTS eKCTIEPTHOT TPy 200 TPH 3 EKCIIEPTaMU 3 METOFO I0OYBaHHsI 3HAHb
MOJNAIOTHCS Ha AUIOBI irpH, 110 IHUPOKO BUKOPUCTOBYIOTHCS MPH MiATOTOBLI
(baxiBIliB i MOZIEITIOBAHHI; MIaTHOCTHYHI irpH; irpH 3 TpEHAKEPAMH Ta KOMII 10~
TEpHI irpH, 110 BCE YACTIIlIe 3aCTOCOBYIOTHCS B HABUYaHHI.

[Tig 1iOBOIO TPOFO HAUACTIIIIE PO3YMIFOTh €KCIIEPHMEHT, JI¢ Y9aCHUKaM
MPONOHYETHCSA BUPOOHUYA CUTYallisl, @ BOHH HAa OCHOBI CBOT'O JKUTTEBOTO J1OC-
BiJly, CBOIX 3araJIbHUX i CIIeNiaJbHUX 3HAHB 1 TOAAaHb IPUHMAIOTh PIlICHHS.

JiarHocTiyHa rpa — Iie Ta X JIUI0Ba rpa, 110 3aCTOCOBYETHCS KOHKPETHO
JUTS TIATHOCTHKH METOTIB IPUIHSATTS PIllIECHHS B MEIUIIHHI (I1arHOCTHKA METO/IIB
nmiarHocTuky). Lli irpy BUHUKIIH TIPH A0 CITIKEHH] CTI0C001B 1epeiadi 3HaHb BijT
JOCBITYEHUX JIiKapiB HOBa4ukaM. /liarHOCTHYHA Tpa Iie, 6e3yMOBHO, EKCIIEpTHA
rpa, TUTBKH 3 dKOPCTKO 3aKPIIJICHOI0 IPEAMETHOIO 00JIaCTIO MEAUIIUHHU.

VY BHIaJKy irpu 3 €KCIEPTOM IHKEHEp 10 3HAHHIX I'Pa€ 3 EKCIEPTOM,
o Oepe Ha cebe sAKy-HeOyAb POJb Y MOIENbOBaHii cutyauii. [pymnosi irpu
nependavyaoTh y4acTh y Ipi JeKUIBKOX eKcrepTiB. [lo Takoi rpu 3BHUaiiHO 3a3-
JIaJIeTiIb CKIIAJAETHCS CIICHAPIii, PO3MOMUISIOTECS PO, 0 KOXKHOI POJIi TO-
TYETBCS TIOPTPETOOIINC 1 pO3POOIISETHCS CHCTEMA OIIHIOBAaHHSI IpaBIliB. Pois —
1€ KOMIUIEKC 3pa3KiB IMOBEIHKH.

Irpu 3 TpeHa)kepaMu, BIaCHE KaKy4H, 3HAYHOIO MipOro ONIDKYI HE 10
irop, a 10 iMiTariiHUX BIIPaB y CUTYaIlil, HAaOMmKeHOT 10 peaiabHOCTI. TyT iHXe-
Hep I10 3HAHHAX Mae (QiKCyBaTH Iii eKCIepTa, SIKUH IPAIIoe 3 TPEHAKEPOM.
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Oco0yMBYy TpUBAOIMBICTh JUIS OJIEpYKAHHS 3HAHBb 3HAXOJUTD 1]1es1 BUKO-
PHUCTaTH B JUIOBUX irpax KOMIT IOTEpH, IO € O4eBUAHUM. J1JI1 METOIB iHXkKe-
Hepii 3HaHb MPUIATHUMH BUSBIISIOTHCS TaKi BHIM KOMIT IOTEPHHUX irop:

- cumynsaTopu (simulation games), sxi 60a3yloThCsl Ha MOJAEITIOBaHHI pe-
aJBHOT NIMCHOCTI 1 BiANIPAIbOBYBaHHI IPAKTHIHUX HABUYOK;

- CTpaTeriyHi irpu (strategy games), 110 BUMararoTh CTPaTEriuHOTO I1a-
HYBaHHSI Ta BIAMOBIATLHOCTI P PUHHSATTI pillleHb;

- iIrpu-roI0BoJIOMKH (puzzles), o peani3yloTh pi3Hi JOTi4HI irpH;

- posboBi irpu (roleplaying games, RPG). Y nux irpax icHytoTb 0JIuH 200
KiJIbKa MepCOHaXIB, 10 MalOTh 1HAWBIAyaIbHI 3JaTHOCTI Ta XapaKTEPUCTUKU.
Im moBomuTECA GOpOTHCS 3 BOpPOTaMH, PO3TafyBaTH 3arafk Ta iH. Y Mipy
BUKOHAHHS [IUX 33/1a4 y IepOiB HAKOMUIYETHCS AOCBIJ, i 110 JOCSTHEHHIO T1EeB-
HOT'0 3HAYCHHS 1XHI XapaKTePUCTHUKH MOJIIIYIOThCsI. TaKuM YMHOM 1HXEHEP
0 3HAHHSX JOCSTa€E IIEBHOTO PiBHS 3HAHb.

KoHTponbHi 3anutaHHA

1. YuM BiIpi3HAETHCS MOHSATTS «3HAHHS» BiJl MOHATH «J1aHi» a00 «iH(Oop-
Martis»?

2. SIki TUTaHHA AOCHIIKYE HayKa 3a Ha3BOIO «IHXKEHEPis 3HaAHb»?

3. SIKi TpH MOHATTS CKIIAIAIOTh OCHOBY iH)KCHEpii 3HAHB?

4.V yoMy 0COOJIMBOCTI MPEJCTaBICHHS, a00 MOJaHHS 3HAHb B IHTEJIEK-
TyaJbHUX CHUCTEMAX?

5. SIki Ha uel yac iCHyI0Th MOBH (MOJieJIi) TOJaHHS 3HAHb?

6. SIKi TpM OCHOBHHX aCHEKTH IPOIECy BUIOOYBAHHS 3HAHb 1HKCHEPOM
0 3HAHHSIX?

7. SIkuMU IPaKTHYHUMH METOJITAMH MO>KHA OJICPKaTH 3HAHHS BiJI eKcriepTa’?
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\\ In the post-industrial society, the central

problem is not how to organize to produce

4.CUCTEM efficiently but how to organize to make

1] D‘TPMMKM decisions — that is, to process information.
NMPUNHATTA PILLLEHDb lepbepm CaliMOH,

npogbecop Carnegie Mellon University,
naypeam Hobernescbkoi npemii, 0OuH 3
¢pyHOamopie meopii wmy4Ho2o iHmenekmy

YnpaeniHHsa ma npuliHAmmsi pileHsb.
Komr'romepus3auisi nidompumKu rputiHsim-
ms piweHb. ExcrniepmHi cucmemu.
Cucmemu nidmpumku nputiHamMms
piweHb. Memodu ma mexHonoair
6i3Hec-aHanimuku. Ocobnusocmi
iHGbopMmauitiHoO-aHaniMuU4YHUX CUCMEM.

4.1. YnpaBniHHA
Ta NPUAHATTA pilleHb

B mocsTHEHHI eEeKTUBHOCTI MisIIBHOCTI Oy/Ib-SKOTO MiIPHEMCTBA, K
TOJIOBHOTO €JIEMEHTY €KOHOMI4HOI CTPYKTYypH KpaiHu, BU3HAYAIBHUM € ehek-
THUBHICTb YIPABJIIHHS T TIOCTIHE BIIOCKOHATICHHS pOOOTH YIIPABIIHCHKOTO arla-
pary. YipapiiHHS — i€ TOCTiHHUN IpoLiec MPUHHATTS PillleHb, CIIPSIMOBAaHHUX Ha
JOCSITHEHHS METH YIIPABIIiHHS.

Pimenns (decision) — 1ie Bubip ocoboro, o npuiimae pimenHs (OI1P)
HaMKpaIIoro BapianTy Aii 3 MHOKHHHOCTI MOJIMBHX. PilieHHs — 11e TBOpunit
MIPOLEC ONPALIOBAHHS OHi€T a00 NEKINBbKOX abTePHATHUB 13 MHOXXUHU MOXJIH-
BUX BapiaHTIB (IUIaHIB) Aii, CIPSIMOBaHNX Ha JOCSATHEHHS IIOCTABICHUX ITIJICH.
VrpapiiHCBhKe PILlIEHHS — 1Ie Pe3yNIbTaT aHalli3y, IPOTHO3YBaHHS, EKOHOMIYHOTO
oOI'pyHTYBaHHS Ta BUOOPY aNbTCPHATUBY 3 MHOXUHH BapiaHTIB, IKi CIPSIMO-
BaHi Ha JIOCATHEHHS KOHKPETHUX Iineld. OCHOBHI MOHATTA Te€Opil NPUUHATTS
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IHmenekmyasbHi cucmemu i mexHosnoaii

pillleHb TIOKa3aHi Ha puc. 4.1, a TP KIIIOYOBUX aTpUOyTa MPOIIECY MPUHHSITTS
pinieHs noka3aHi Ha puc. 4.2.

XT0
npunmae
pilleHHs

Puc. 4.1. OcnosHi nonamms meopii npuiHammsl piuieHs

‘qunr,.,e "
Mery,

(o )
OQJ'/L, 10/7 IYI"‘?
G’o
S, ,Y;/
73

Puc. 4.2. Tpu ocnosnux ampubyma npoyecy npuiinamms piuieHs

3 HaBEJICHWX PUCYHKIB BHILIMBAE BUCHOBOK, II0 HEOOXITHOK YMOBOIO
3a0e3MeUCHHS CHCTEMHOT'0 YIIPABIiHHS MiIPUEMCTBOM, Y3TO/PKCHUX Ta ITiIec-
MIPSIMOBAHMX JTii YCiX HOTO JIAHOK, SIKi MAlOTh 0a3yBaTHCh Ha €()EKTHBHUX PIllICH-
HSIX, € IPAarHEHHs OPTaHiB YIIPABIIHHS MaTH Y CBOEMY PO3MOPSIKEHHI yCeo-
CSKHY, IILJTKOM BipOTiIHY, 6€3 cy0’€KTHBHOTO HAIBOTY 1H(GOPMAIIiFO MOA0 KOH-
KpeTHHX NMUTaHb. TOOTO MpoLecH yIpaBliHHA Ta IPUHHATTA pillleHb Bi0yBa-
I0THCS Y TICBHOMY 1H(QOPMAIIIHHOMY CEepeIOBHIIL.
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4. Cucmemu nidmpumMKu fpUUHIMMS pilleHb

BomHo4ac xapakTepHOIO PHCOIO HAIIOTO Yacy CTalH SBUINA CYTTEBOTO
3pocTaHHs 00’ eMiB iHpOpMaLlii, 1110 00poOIETHCS, MACOBOCTI iHPOpMaLiHHIX
MOTOKIB Ta HaBalld CYNYTHIX mpoOiieM «iHdopmaliiHoro Budyxy». Tomy
CKJIa/IHICTh 300Dy iH(opMallii i KepyBaHHS HEIO OCTiHO 3pocTae. MeHemke-
pu OyBarOTh IIepeBaHTAKEH1 MacOr0 MapHOi iH(opMarrii, o yacTo poOUThH 3ar-
JyTaHUMH IHCHO BaXKJIMB1 TOKYMEHTH.

Pa3oM i3 THM HeoOX1THO 3a3HAYHTH, ITI0 JTFOJTHA 32 IPUPOTHUMH 3I0HOCTAMA
Mae MeBHI 0OMEXEHHSI 1110710 €PEKTUBHOT'O OIPAIFOBAHHS TPOIIECY TPUHHSTTSI PillICH-
HI, & CaMe BUKOPUCTAHHS CBOET ITaM’ SITi, IIBUAKICTH BUKOHAHHS OCMHCIICHHX OIIe-
pattiii, onepkaHHA 3HAYHUX 00’ €MiB iH(popMallii, 00poOKa UUCIOBUX IAHUX Ta iH.

TakuM YHHOM B Cy4aCHUX yMOBaX IepeXoay 10 iHGopMaIiiHOTO CYCIIiTb-
CTBa 3aCTOCYBaHHS HOBHX MiJXOAIB A0 GOPMYBaHHS 1 MPUHHSATTS BUCOKOSAKIC-
HUX PIMICHb BXXEC HEMOXKIIMBO YSBUTH 03 BUKOPHCTAHHS aBTOMAaTH30BAaHHX
iHpopmaniiaux cucteM. Came 3a AOMOMOTOI0 aBTOMAaTHU30BAHUX CHUCTEM
MiATPUMKH TPUAHATTS pimneHs OITP Mae MOXXIHBICTE Ge31mocepeHbO 3a I0T0-
MOTOI0 ITPOrPaMHO-00UHCITIOBATIBHUX 3aC001B TPOEKTYBATH, TOPIBHIOBATHU aJlb-
TEpHATHBHI BapiaHTH pillleHb Ta OOMPATH 3 HUX Y Halpi3HOMAaHITHIIII CITOCOOH.

OcTaHHIM YacoM MopsiA 3 MPOOIEMOIO yIIpaBliHHA iHPOpMAaLLi€ro BxKe 3’51~
BUJIOCH MMOHATTS «KEPYBaHHS 3HAHHSIMHUY». BUHUKae moTpeda MaTh MEXaHi3MH
«rpancdopmarii» iHpopmauii B 3HaHHS I BAKOPUCTAHHS LOT0 3HAHHS 5K pe-
Cypcy IUTS i ATPUMKH MTPUHHSTTS YIIPaBIiHCEKAX PilIeHb. J|0TTOMOTTH TIOAHHI
MOZ0NAaTH Li mpoOiemu i npusHayeHi intenekryansHi CITIP.

4.2. Komn’rotepusauisa
NiATPMMKM NPUAHATTA pilleHb

Kowmrr’rotepHa miarpuMKa yrpaBiiHCEKOI TiSUTBHOCTI PO3IIodasacs Bxe de-
Ppe3 eKiabKa pOoKiB Micis HOSBU KOMIT I0Tepa, TO e y MUHYIIOMY cTOTTi. Criepi
Oyma 3abe3nedeHa TisUTbHICTD HI30BHX 1 CEPeIHIX JIAHOK YIIPABIiHHSI MiATIPHEM-
CTBaMH Ta BUPOOHHUIITBOM, XapaKTEPHOIO O3HAKOIO IKUX OyJH OBHICTIO (hopma-
Ji30BaHi MPOLeypH YIPABIIHHSA Ta MATOTOBKH PillieHb. Y TOaIbIIOMY aBTO-
MaTu3allis TOpKHYyJIacs W BUIIUX a0IiB yIpaBliHH, Je nmpodieMy dopmai-
3artii mpoexyp ynpaBIiHHS BUPIIIUTH BUSBAIOCS HAATO CKITAIHIIIE.

BaraTopiuHuii 10CBiJ YIPOBaI)KEHHS Ta BUKOPUCTAHHS KOMIT IOTEPHUX
TEXHOJIOTiH COpMyBaB HU3KY BU3HAYEHBb CHCTEM, II0 00’ €THYIOTH Ili TEXHO-
norii — OGuucnoBaibHa cucteMa, ABToMaru3oBana cuctema (AC), ABTomaTu-
30BaHa cucrema ynpasiiaas (ACY), Inpopmaniitaa cucrema (IC), [ndpopmarriii-
Ho-TenekomyHikamiiiaa cuctema (ITC). Yei 1i Bu3Ha4eHHs OMHU3BKI OUH /10
OJTHOTO, aJIe BXKHUBAIOTHCS Y 3AJICXKHOCTI BiJI KOHTEKCTY 3arajibHOTO BUKIIAICH-
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IHmenekmyasbHi cucmemu i mexHosnoaii

Hs1. OcTaHHIM YacoM 3’ IBIUTMCS 1 Taki TOHATTS, sIKk CHCTeMa IMiATPUMKH MTPHIA-
HaTTs pitneHs (CIIIP), [nTenexryanbHa cucTeMa MiTPUMKH IPUKAHSTTS PillieHb,
takox [HQopmariitHo-ananiTHaHa cucteMa (IAC). Y 3B 3Ky 13 IMM 3araJibHO-
BU3HAHKM € IOJIT ICTOPUYHOTO NUISXY CTBOPSHHS aBTOMAaTH30BaHUX CHCTEM Y
ctepi yrpaBiIiHHA Ha MIEBHI €TaNX — OKOJIIHHS PO3BUTKY (puc. 4.3).

ITepre mokosiHHs — cucteMu 00poOku nanux (Data Processing System —
DPS), 6ynu cucteMaMu 3 pO3B’sI3aHHIM OKPEMHUX 3aJ1ad YIpaBIiHHS (OyXra-
TepchbKuil 007K, 00JiK HepcoHany Ta iH.). [lpyre MOKOJiHHA, IO OTPUMAJI0
Ha3BY YIPAaBIIHCBKI (aaMiHIcTpaTuBHI) cuctemu (Management Information
System — MIS), Bigpi3Hsaocs THM, IO BOHO Oa3yBayiocsi Ha peani3aiii KOH-
HenIii 0a3u JaHuX, CTPYKTYpYyBaHHI iH(popMalrii, iHTerpaitii 3a/1ad y KOMILIEK-
cu. [lounHawo4y 3 TPETHOTO MOKONIHHSI CUCTEMH MOYAH OPIEHTYBAaTHCS Ha
MIATPUMKY NPUHHATTS pimeHb (Decision Support System — DSS) Ta 00poOKy
CTabKOCTPYKTYpOBaHO1 iH(popMallii. B cydacHuX aBTOMaTH30BaHUX CUCTEMAX
(4-Te TIOKOJIIHHS) IPUCYTHI PUCH SIK TIOITYKOBO-PO3PAXYHKOBHX CHUCTEM, TaK i
IHTEJIeKTYaIi30BaHUX CUCTEM MiATPUMKU MPUHHSTTS PillICHb.

7 j
CucreMyn oGpobKu AaHUX

{nepue NoKoniHHA}

CucteMu ynpasniHHs
(Apyre nokoniHHA)}

Cucremm niarg MHATTA pil
(TPeTe nokoniHHsA)

ABToMaTU30BaHI iH(h opMaLliiHO-aHANITUYHI cUCcTe MU
(4eTBepTE NOKOAIHHSA)
\ J

Puc. 4.3. Ilokoninna po3eumky agmomamu3o8aHux cUCmem YRPAaGIiHHs

TaxuM 4MHOM KJacu]iKalilo CydacCHUX CUCTEM MIATPUMKH MPUAHATTS
pimens BinoOpakeHo Ha puc. 4.4.

Cuctemu NiATPUMKM NPUAHATTA pilleHb

IHTeneKTyanbHi IHpopmaLuiiiHo-
cuctemu PO3paxyHKOBi

Cucremu

EkcneprHi cuctemu 6i3Hec - aHaniTMKKN

IHpopmauiitHo-

cnne ! .
aHaNiTUYHI cuctemm

Puc. 4.4. Knacugixayis cucmem niompumxu npuiiHammsi piuierd
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4. Cucmemu nidmpumMKu fpUUHIMMS pilleHb

He citig po3aiyisiTi HaBeAGH! TUITH CHCTEM T ATPUMKH TPUAHATTS PillIeHb
yocoOsieHo. YiTKUX MeX MiXK HUMU He iCHY€, B1IOyBaeThCS TIOCTYIIOBHUIL MPO-
e 30JIMKEHHS IIMX CUCTEM JI0 BUY iHTeekTyansHuX CIITTP.

YV 4oMy K BiIMIHHOCTI IIUX CUCTEM?

ExcneprHa cuctema (EC, Expert System — ES) € mporpaMHUM 3aCO00M,
SIKMI OTIepye 31 3HaHHSMHU B TIEBHIN MpeIMeTHii 001acTi, OTPUMaHUMHU BiJ] €KC-
niepta ((haxiBIst), 3 METOIO BUPOOIICHHS PEKOMEH AN JIJISI BUPIMICHHS TPOOIIeM.

Cuctema ninTpumku npuitHstts pitiens (CIIIP, Decision Maker Support
System — DMSS) — 11e miamoroBa cucreMa, Mpu3HaYeHa JOMOMOTTH Y IiJro-
TOBIIi pillIeHb, BUKOPHCTOBYIOYH TEXHOJIOT1i KOMYyHiKalliil, 00pOOKH TaHUX, J10-
KYMEHTIB, 3aCTOCOBYIOUH MOJICIIOBAHHSI, MO0 iMeHTU(IKYBaTH MpOOIeMH 1
BUPILLIUTY 3aBJJaHHS YCHOTO MPOIIECY MiATOTOBKH PillIeHb 1 IPUHAMAaHHS PillleHb.
Sxmro B CIITIP onpamboByOThCS 1 3HAHHS (BUKOPUCTOBYEThCS 0a3a 3HaHb ), TO
cuctema Tpancpopmyerbes B iHTenekryansny (ICIIIP, iDMSS).

Cucremu 6i3Hec-ananiTuku (Business Intelligence — BI) — e cuctemu,
MpU3HAYeHi IS iArOTOBKHU 013HECOBOI aHATITHKH (TIEPEBaXKHO EKOHOMIYHOTO
Ta (PIHAHCOBOT'O XapaKTepy) NUISTXOM ITEPETBOPCHHS HAKOMUYCHUX JaHUX TIPO
JSUTBHICTD MIANPUEMCTBA B aHATITUYHY 1H(POpPMALLito, 1Ka MOXKe OyTH BUKOPHUC-
TAHOIO IS MiATPUMKH IIPHHHATTS YIPABIIHCHKHUX PilICHb KEPIBHUIITBOM, 30K-
pema 1115 301TbIIeHH S KOHKYPEHTO31aTHOCTI mianpuemctsa. [IporpamHi 3aco-
6u BI ¢pyHKITIOHYIOTE B paMKax 3araJibHOi CHCTEMH YIIPaBIiHHSA ITiATIPHEMCTBA
13a0e3meuyroTh HyHKLIT aHaTi3y iHpopMallii, sKa MiICTUTbCS B CXOBHILI TAHUX,
3 BUKOPUCTAHHSM CIEI[iaIbHUX MATEMAaTHIHUX METOIB.

Indopmaniitno-ananituuni cucremu (/4C) — 11e aBBTOMAaTU30BaHi CUCTEMHU
VIIPaBIiHHA, B SKUX 3a0€3IeUyeThCs aHali3 iH(OpMAaIlil IUITXOM IIepeBasKHO
npoBeZeHHA (PYHKLIOHANBHUX PO3PAXYHKIB 1 TOAAHHS PE3yNIbTaTiB B aHATI THYHIN
¢dopmi (rpadixu, KiarpaMu, TOIIO) 3 METOIO MiATPUMKH YIIPABIIHCHKUX PIllICHB.

[Jani mozHaitoMuMocs 3 IUMH CUCTEMaMH O1JIbII IeTAIbHO.

4.3. EkcnepTHi cuctemu

3maTHICTh BUKOHATH €KCIIEPTHUH aHai3 CKIIaTHOT MPOOJIeMHU — I1€ HE TLTbKU
MUTaHHS HassBHOCTI NIEBHUX 3HaHb 1 piBHA kBawidikanii OITP. {ns nporo mo-
TpiOHO MaTH i Jyxe cnenudiuHi HABUYKH W YMIHHSAM po3iOpaTucsa B KOHK-
peTHii cuTyarii B naHii mpeameTHii obmacti. Tak y CIIA y 70-x pokax MUHY-
JIOTO CTOMITTSI 3’ IBUJIUCS TEPIITi eKCIIEPTHI cucTeMu, ab0 CHCTEMH, 3aCHOBaHi
Ha 3HaHHsAX. L{i cucTemu 1Mo mpaBy CTallM MEPUIMMH 1HTEJICKTYaIbHUMH CUCTe-
MaMH, a €TTHAM KPUTEPIieEM IHTEIEKTYaIbHOCTI CUCTEMH H IOTETep € HassBHICTh
MeXaHi3MiB pOOOTH 31 3HAHHSIMHU.
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IHmenekmyasbHi cucmemu i mexHosnoaii

ExcnepTHi cuctemMu 3’ IBUIIHCS B paMKax JIOCIKEHb 31 ITYYIHOTO 1HTE-
JIEKTy Y TOW Tepiof, KOJU I HayKa MepeKuBaia cepiio3Hy Kpu3y, i OyB 1mo-
TpIOHUH ICTOTHUH TPOPUB y PO3BUTKY MPAKTHYHUX J0AaTKiB. Lleit mpopus
BiZIOyBCsI, KOJIM Ha 3aMiHy MONIyKaM yYHIBEpPCAIbHOTO aIrOPUTMY MUCICHHS I
PO3B’sI3aHHSI 33124 TOCII THUKaM ITPUHIILIA 171es1 MOJISTFOBATH KOHKPETHI 3HAH-
Hs (axiBIiB-eKCIEePTiB. «baThKOM EKCIIEPTHUX CUCTEM) YacTO Ha3UBaroTh Eji-
Bapna Delirenbayma, MprUHAHMHI TaK 3HAYUTHCS Ha OOKJIAUHIIN OJHIET 3 HOTO
KHUT «CTaHOBJIEHHS eKCIIePTHOI KoMIIaHi1». BiH IificHO CTOsB y Jukepen iHaycTpil
EKCTICPTHHUX CHCTEM 1 CTBOPHUB OJHY 3 TIepInX ekcriepTHuX cucteM DENDRAL
(1976) B obnacTi igeHTu(ikamii OpraHivHUX CIONYK 32 JOMOMOTOI0 aHaJi3y
Mac-cniekrporpam. Jlani derirendaym pazom i3 llopmridom i Byuananom cripo-
eKTyBaJH nepiry MeanyHy ekcrepTHy cuctemy MYCIN (1978). Ilpu npomy
BOHH 3pOOHIIH BIAKPUTTSI, SKOMY OyJI0 IPU3HAYESHO ICTOTHO PO3IMIUPHUTHU chepy
CTBOPEHHS i BUKOPHCTAHHS €KCIIEPTHUX cucTeM. Koy BOHM BHIATUIIH 13 CH-
cremu MY CIN 6a3y 3HaHb (KOHKpETHY MEAMYHY iH(QOpPMAITiI0), TO 3aTHIINIIA-
sl YaCTHHA, 110 MaJjia Ha3By «MallIMHA JIOTIYHOTO BUCHOBKY», a00 «000JI0HKa
ekcriepTHOl cucteMuy. bByso moka3aHo, mo 6a3y 3HaHb MOXKHA 3MIHIOBATH, U
HaBiTh OBHICTIO, HE TOPYILYIOYH LUJTICHOCTI CUCTEMHU.

Cranpaptay cxemy EC nokasano Ha puc. 4.5.

InTepdpeiic
KOopUCTyBay4a

MawwuHa
BUCHOBKY

Puc. 4.5. Cmanoapmna cxema excnepmmuoi cucmemu

ExcnepTHa cuctema MoKe MOBHICTIO B3SITH Ha cebe (yHKIii, BAKOHAHHS
SKMX 3a3BUYail BUMarae 3aydeHHs JOCBiy JMonuHu-(paxiBi. Tak, HaIpuK-
nan, cuctema MY CIN Hamae HeoOXiTHI peKOMEHAAIIIT Y TIpoIeci TPOBEICHHS
JIIATHOCTUKH Ta JIIKyBaHHS 3aXBOPIOBaHb KPOBI, BUPINIYIOUN NPoOIeMy, Mo-
B’s3aHY 13 TUM, 1110 A€AKI JIiIKyBaJlbHi penapaT, CTBOPEHI sl SHUILLEHHS Oak-
Tepii (areHTH) € HaJITO TOKCHYHUMH JUTS TEPAIIEBTHYHHUX IIiJIeH, 1 He ICHy€ areH-
Ta, AKUi OyB OM eeKTUBHUM AJs BCix OakTepiid. Cucrema 103Bosge oOpaTu
MHOXXHHY JTIKyBaJbHUX ITPENaparis, SKi MiAXOIATH O JaHOI CUTYyaIii.
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4. Cucmemu nidmpumMKu fpUUHIMMS pilleHb

B3zarani kaxxydu 4iTkoro opMaibHOTO BU3HAYECHHS €KCIIEPTHOT CUCTE-
MH, AKe BCiX O 3aJ0BOJIBHUIIO, HE iICHY€ — MPUBEJICHE BUILIE TEK TOCUTH PO3-
iMBYacTe. Alle MOJKHA BKa3aTH sIKi 03HAKH BiIPI3HSAIOTH €KCIIEPTHY CUCTEMY
BiJ] IHIIUX MPUKJIAJTHUX IPOrpam, a came:

1) EC maroThb cripaBy i3 ipoliecam¥, sIKi BAMararoTh HasIBHOCTI 3HAYHOTO
JIOCBiY, HaKoIM4eHoro JroanHoo. [Ipn npomy EC Mozentoe He CTUbKY (Hi3HuHy
(abo 1H1TY) MPUPOAY IEBHOT MPOOIIEMHOT 00J1aCTi, CKITBKA MEXaH13M MHUCIICH-
H$ JIIONMHU CTOCOBHO PO3B’A3aHHA 33/1a4 Y LIl mpoOsieMHii obnacri;

2) EC ¢dopmye neBHI MipKyBaHHS i BACHOBKH, I'PYHTYIOUYHCh Ha THX 3HaH-
HSX, SKMMHU BOHA PO3TAILIOBY€E B 0a3i 3HAHB;

3) pu po3B’SA3KY 33724 OCHOBHHMH € HE aJITOPUTMIYHI, 8 EBPUCTUYHI i
HaOJIMKEeHI METOJTH, SIKI He 3aBXKH TapaHTYIOTh YCHIIIHICTh PO3B’ A3aHHS;

5) EC noBuHHa MaTH 31aTHICTh IOSICHUTH, YOMY 3aIIPOTIOHOBAHHH came
TaKHii po3B’A30K, 1 JOBECTH Horo o0rpyHTOBaHiCTh. KoprcTyBad moBUHEH OT-
puMaTH BCIo iH(pOpMairo, HeoOXigHy HOMY [UIs TOTO, 1100 OyTH BIICBHCHHUM,
10 PO3B’SA30K 3aIPOMIOHOBAHUH HE «31 CTEI».

HuHi excriepTHI CHCTEMH BUKOPHCTOBYIOTHCS ISl BUPIIIICHHS Pi3HUX THIIIB
3aBIaHb B HalPi3HOMaHITHIIKX NMpoOJeMHUX 00JacTsAX, TaKuX, K (iHaHCH,
Ha()TOBa 1 ra30Ba MPOMHUCIIOBICTh, CHEPreTHKa, TPAHCIIOPT, (apManeBTHIHE
BHPOOHHUIITBO, KOCMOC, XiMis, OCBiTa, TEIEKOMYHIKaIlii i 3B’s130K Ta iH. [lepenik
TUTIOBUX 3aBJIaHb, SKI BUPIIITYIOTHCS €KCIIEPTHUMHU CUCTEMaMH, BKITIOYAE:

- A1arHOCTUKY HECTIpaBHOCTEH (SIK Y TEXHIYHUX CUCTEMAX, TaK 1 B JIIOICh-
KOMY OpTraHi3Mi);

- CTPYKTYPHUH aHai3 CKJIaAHUX 00’ €KTiB (HaNpUKiIa, XIMIYHHUX CIIONYK);

- 1o0yBaHHs iH(pOpMaIlii 3 MIEPBUHHKUX JAHUX (TaKWUX, HAIIPUKIIAJ, SIK CUT-
HaJu, 0 HAJAXOASTh BiJl TiJPOIOKATOPAa);

- BHOip KoH}irypamnii ckmragHnx 6araTOKOMIIOHEHTHHX CUCTEM (HAIpPHK-
Jaj1, pO3MOAUIEHUX KOMIT IOTEPHUX CHCTEM );

- TUTaHYBaHHSI IIOCJTI IOBHOCTI BUKOHAHHS OTIEPAIliid, 110 IPUBOJSTH 0 3a-
JIaHO1 11Tl (HanpHuKIIag, BUKOHYBaH1 IPOMHUCIOBUMH poOOTaMH).

4.4. Cuctemu
NiATPMMKM NPUAHATTA pilleHb

SAx ocHOBHWMIA TTinxij no opranizanii CITTIP BHKOPHCTOBY€ETHCS MMiJIXiJ1, KOJH
Y LIEHTP1 pO3pOOKH CUCTEMH 3HAXOAUTHCS 0c00a, sika npuitmae pimenss (OI1P)
(person which makes decision), TOMy CTPyKTypa i CKJIaJ CHCTEMH BH3Ha4a-
FOTHCS OCOOIMBUMU 1HPOPMAITIHHIMHU Ta IHCTPYMEHTATLHUMHU ITOTpeOamMu TaHO1
JroAuHU. TakoX JUIS MiATPUMKH OPUHHSATTS PIilICHb 3aCTOCOBYIOTHCS MOJIENI,
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IHmenekmyasbHi cucmemu i mexHosnoaii

SIKI MAIOTh BUPA3 y BUTJISIIII TEKCTY, (POPMYII, aTOPUTMIB 1 1HIIUX MaTeMaThn4-
HUX 3ac0o0iB. [yt OLIbII peTeNbHOTO aHallizy CUTYaIliil HEOOX1IHUM € 3aCTOCY-
BaHHS JIOCUTh CKIIQJIHAX MATEMAaTHYHHUX MOJIETICH, 30KpeMa iMITaIliifHAX i eKo-
HOMETPUYHHUX MOJIeIel AIsTIbHOCTI MiIIPUEMCTBA Ta 1H. MOAETI.

Cyuacuuii eran po3utky CIITIP xapakTepu3yerbes yce OUTBIT MUPO-
KUM 3aCTOCYBaHHSIM PO3BHHYTHX MAaTEMAaTUYHUX MOJeENeH, a Takox ix
THTENIeKTyai3allil 3a paXyHOK ONpaIlOBaHHS 3HaHb T4 BHKOPUCTaHHS METO/IIB
Ta IHCTPYMEHTAapi0 MWTYYHOTro iHTeNeKTy. 3aranpHa cxema CIIIIP nokazana
Ha puc. 4.6.

<N MO[eNAMU AaHuMK

T
1
i
i

ppa— IHCTpyMeHTH i IHCTPYMEHTN pumy- m
KepyBaHHS i KepyBaHHA

i 53]
i
i

Mopeni [aHi Ta 3HaHHA

—_— === = - c—rn

| CucTema 06po6ky AaHMX Ta
reHepauii pesynbraris

Kopuﬂyaaqa ICNNP
¥

Puc. 4.6. 3acanvna cxema cucmem niompumxu npuliHamms piuiens

TakuM YUHOM 1HTEJIEKTyalbHa CUCTEMA MiATPUMKH TPHHHSTTS PillleHb
(ICIIIIP) mopsn 3 Tpaauniiaumu 3acobamu CIIITP BUKOpUCTOBYE IHCTPY-
MEHTaJIbHI 3aCO0H OIpaIfOBaHHS 3HAHB CIEIIaTICTIB IPH IPHHHSITTI PillIeHb
13 c1a00CTPYKTYpOBaHUX 200 HECTPYKTYPOBAHUX MPOOIEM, KOJIU MaKCHU-
MaJbHO €()EKTHBHO BUKOPHUCTOBYIOTHCS MOKIMBOCTI SIK JIFOEH-€KCTIEPTIB,
TakK i IPOrpaMHO-TEXHIYHUX 3ac00iB, 30KpeMa 3ac00iB MITYYHOTO iHTE-
JIEKTY.

IIporpec y crBopenni CIIIIP i iHTeneKTyallbHUX CUCTEM, 30KpEMa, MOJIsI-
rae y BUKOPHCTaHHI JyXe BEJIIMKUX 0a3 TaHWX, 3aCTOCYBaHHI PO3BHHYTHX Me-
TOJIiB MOJICITIOBAHHS 1 ONITUMI3allisl, METOJ[iB IITYYHOTO IHTEJIEKTY, i ABUIIICHH]
e(heKTUBHOCTI B3aEMO/Iii KOMIT FOTEP-ITIOINHA, a TAKOXK 3aCTOCYBaHHI TEIEKO-
MyHikaliil i [aTepHery.
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4. Cucmemu nidmpumMKu fpUUHIMMS pilleHb

4.5. Metoan Ta TexHonorii
O6i3Hec-aHaNiTUKKN

Tepmin «Business Intelligence» Buepine OyB Bukopuctanuii y 1958 p.
nmociigaukoM Gipmu IBM IMancom [Titepom JIyHom. B cydacHiit inTepriperartii
el TepMmiH Briepiie OyB yBeneHuii kommaniero Gartner y 80-x pokax XX cr. B —
Ile y3arajJbHIOBAIBHAN TEPMiH, IO BKIIFOYAE 3aCTOCYHKH, IHYPACTPYKTYpY U
IHCTPYMEHTH, a TAKOX KpaIlli IPAKTHKH, SKi 3a0€3MeUyI0Th JOCTYII 10 3HAYHUX
00’emiB iH(opMaItii Ta 1l aHaIi3 3 METOO ONTHMI3aIlii TPUAHATTS PIlICHb U yII-
paBIiHHA 1X €PEKTUBHICTIO.

Cuctemu Oi3HeCy-aHaNI3y XapaKTEePHU3YIOThCS BUKOPHCTAHHIM TaKHX HO-
BaTOPCHKHX 3ac00iB, Ik 00poOKa JaHWX B ONMepaTuBHiil nam’sati («in-memory
databasey), METOIly acOLIIATHBHOTO aHAII3Y, & TAKOXK BEO-TEXHOJIOTIH, XMapHUX
MOCIYT 1 BAKOPUCTAHHS MOOLTBHUX NPUCTPoiB. HoBe MOKOIiHHS IHCTPYMEHTIB
0i3Hecy-aHai3y pOOUTH ITPOIIEC MOMIYKY 1 ONpaltoBaHHs iHPopMallii iHTYiTHBHO
3pO3YMIJIUM 1 €)EKTUBHILLINM, 30PIEHTOBAHUM Ha KEPIBHUKIB 1 TON-MEHEHKEPIB.
[ iyikoM IMOBIpHO, TII0 HE 32 TOpaMU TOH JICHb, KOJId BI-cucTeMu cTranyTh cucTe-
MaMH «CaMOOOCITYTOBYBaHHS». KOPUCTYBaUl 3MOXKYTh CAMOCTIHHO KOPEKTYBaTU
TIPOTIEC MPOBECHHS aHai3y iH(opMartii i cTBOpeHHs 3BITHOCTI (IuB. pHc. 4.7).

Nigcucrema
aHanizy

Inbopmayiiro-
nowyKoBuiA
awanis

aBTOMaTM30BaHi
cucremmn

OneparvsHmii
aHanis
(OLAP)

AaHnX

aJ

AsromaTusosaHa
cucTema ynpasniHHA
nignpuemcreom

—
HWii aHani3

Niacucrema aobysaxHs,
nepeTBOPEeHHs i 3aBaHTaXKeHHs

AakHmMx i
Coomue g | Giwing || Nepimmimo
(Data Warehouse)

. ETL | A
@ .
AN Niacucrema

3BiTHOCTI Ta
aHaniTMIHNX
dopm

JlokanbHi Komn'totepu
3 AaHUMKU

Puc. 4.7. 3azanvna cxema cucmemu OizHec-anaiimuku

OCHOBHUM MeTOJI0M Oi3HEC-aHATITUKY € ONlepaTHBHA (OHIaliHOBA) aHaIi-
THYHa 00poOKa (On-line analytical processing — OLAP). lle TexHOOTi, sfKa
HAJIa€ MOKJIUBICTD MMiCUINTH MOJAHHS JAHUX aHATITHKAM | MEHEeIXKepaMm 3aB-
JUIKU IBUAKOMY, Y3TOMKEHOMY, IHTEPaKTHBHOMY JOCTYILY O IHUPOKOTO [ia-
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IHmenekmyasbHi cucmemu i mexHosnoaii

Ma30Hy MOXJIMBHX BiJJOOpaXKeHb iH(popMallii, sika Oyira oepskaHa IMIITXOM ITe-
PETBOPEHHS HEONPaIlbOBaHUX (MIEPBUHHKX ) TaHUX. LIsI cucTeMa BUKOPHCTOBYE
CXOBHIIIA JTAHUX, & TAKOXK MICTUTh BEJTUKY KUIBKICTh THCTPYMEHTAIIBHUX 3aCO01B
KiHIIEBOTO KOPUCTYBaYa JJIsk OpraHizaliii JOCTyIy 10 JaHKX i IPOBEICHH iX aHa-
nizy. 3araneHy cxemy Bl-cuctemu mokasano Ha puc. 4.7, a Ha puc. 4.8 — Tumo-
BHI 3BIT Oi3HEC-aHAII3Y.

Products Workspace

am e~ e WM

Dot 20TAABSST YTD Product Sales 104410707

et i, Tice, R =1

I L

Puc. 4.8. Tunosuit 36im cucmemu 6izHec-anarlimuKku

VY sxocti npukiiany MmokHa Haszpatu cuctemy IBM Cognos Business
Intelligence, 1m0 npu3HadeHa i TiATPUMKH IPUHHATTS ONTUMAIBHUX PillleHb
Ha TIIMPUEMCTBI 1 JTO3BOJSE BJIOCKOHAIMTH MapKETHHTOBY IMOJITHKY Ta
301BIIUTH MPUOYTOK 32 PaXyHOK PO3pOOKH e€(eKTUBHOI LIHOBOI MOJIITHKU.
Cucrema HaJla€ MTHOB1 peKOMEH/ AT IPU B3aEMOJIISX 3 KITIEHTAMH 1y paMKax
Oi3HEC-TPOIIECiB, TPOBOIUTH INIMOOKU I OPIBHSILHUHN aHAITI3 TaHUX, SIKi HAKO-
MUYYIOTHCS MIATPHEMCTBAMH Y CBOiX CXOBHIIAX, ITOIIYK 3AJIEKHOCTEH, BHSB-
JIEHHA TeHAeHIL i, popMye OaraToBUMIpHI 3BiTH 1 AMHAMIUHI iHpOpMaLiiiHi Ha-
Helll Ha OCHOBI cTaTUCTUYHOI iHOpMaIlii, a TakOXK 3aCTOCOBY€E (PYHKIIIFO
scorecarding (30aiaHcoBaHa CUCTEMa MOKA3HHKIB).

4.6. Ocob6nuBocTi
iHbopMauinHO-aHaNITUYHNX cUCTEM

OcHoBuuM 3aBnanHsmu [IAC € epexrnBHe 30epirants, o0poOka Ta aHai3
nanux (indopmanii). Texnonoriuna miaardopma IAC no3Bosse miANPUEMCTBY
3JIMCHIOBATH IHTETPAIIII0 Ta KOOPAWHAILIO ioTo iH(QopMamiiHUX nporieciB. Tu-
noBa IAC npezcrapisie TOTYXKHUN 00YHCIIOBAaIbHUNA KOMIUIEKC, HA IKOMY BU-
KOHYETBCS BiIIOBinHE (QyHKIIOHAJIbHE IMpOrpaMHe 3a0e3NeYeHHs TaHOTO
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4. Cucmemu nidmpumMKu fpUUHIMMS pilleHb

MIAIPUEMCTBA (HATPUKIIAM, JUIA 1iel ynpasiinas). [AC Moxke BKIFOYATH B
ce0e J0aTKOBI 3aCTOCYHKH, 1110 3a0€3MeUyI0Th aHATITUKY JJIs MiIPO3ILTiB Ta
kepiBHHIITBA ianpuemctsa. IAC 3a3Buyail 3a0e3medye JuIs MiANPUEMCTBA €]TH-
Hu# iH(hopMaLiitHUIA TPOCTIp 1 rapaHTye, o 151 iHpopMaris Oyae AOCTYITHOO
Ha BCIX QYHKI[IOHATBHUX PIBHAX l€papXil Ta ypaBIiHHSL

3a ciocobamu 3acTocyBaHH: iH(pOpMaLiifHO-aHATITUYHI CUCTEMH OIS~
FOTHCS Ha CHCTEMH JIJIsl BUPINIICHHS TAKTHYHHMX 1 CTpaTeriyHuX 3aBaanb. Ha Tak-
tuuHOMY piBHI IAC npumyckaroTh OUIbITy AeTali3aliio i O1IbII CKIaJHy aHaTi-
THYHY 00pOOKY, & Ha CTpaTerivHOMY BiIIIPAllbOBYIOTHCS 3aralibHi MOKA3HUKH.

Inghopmauiiino-ananimuuna disnvuicms (IA/]) — ue cneuudiuauii pizHo-
BUJI IHTEIICKTYaIIbHOT, pO3yMOBOI TisUTLHOCTI JIFOIIMHH, B IPOIIEC KO BHACTIZIOK
MIEBHOTO aJITOPUTMY MOCTIJOBHUX [iif 3 TOIIYKY, HAKOIIMYEHHs], 30epiraHHs, 00-
POOKH, aHAITI3y IIEPBUHHOT iH(OPMAIIii yTBOPIOETHCS HOBA, BTOPUHHA aHATITHIHA
iH(popMaris y hopMi aHAITUYHOT HOBIIKH, 3BITY, OINISIY, MPOTHO3Y ToIIO. B cy-
JacHMX YMOBaxX crerdika iHpopMariiitHo-aHIITHIHOT poOOTH MoJIrae B 3a0e3-
MeYeHH1 0co0M, sIKa MpUiiMae pilieHHs (YIpaBIiHIs), HEOOXITHOIO 1 TOCTaTHHOIO
KUTBKICTIO aHAITHYHOT iH(pOpMAaii 111 IPUHHATTS €MHO IPaBIIIEHOTO, (hEKTHB-
HOTO B YMOBaXx Hernepea0adeHOCTi 1 KpU30BUX SIBHI YIPABIIHCHKOTO PillICHHS.

[HpopMariitHO-aHATITHYHI CHCTEMH € Ha0yIOBOIO Hal yoke QYHKITIOHY-
IOYMMH Ha MiIIPUEMCTBI iH(pOpMaLifHUMU JOAAaTKaMH, He poOsiau 0coOInUBO-
TO BIUIMBY Ha iXHe (QYHKI[IOHYBaHHS i HE BUMararwoun ixHbeoi 3aminu. Kiogo-
BOI0 (DYHKIIEIO IUX CUCTEM € aKyMYJIOBaHHS JaHUX MO BCiX BUAAX JiSUIBHOCTI
KOMIIaHii — BiJl cTaHy CKJIafiB 10 (GiHaHCOBOI it OyXranTepchKkoi 3BITHOCTI i
YCULSIKMX BiJIOMOCTEH PO KITIEHTIB. 3a CII0CO0aMu 3aCTOCYBaHHS iHPOpMAITiiTHO-
aHATITHYHI CUCTEMH NIOUISIOTHCS HA CUCTEMH JIJISI BUPIIIICHHS TAKTHYHHX 1 CTpa-
TeriyHuX 3aBJaHb. [HhopmaiiiHO-aHATI THYHI CHCTEMH MiAPO3A1TiB MPUITyCKa-
I0TH OUTBIITY TeTasTizalio i OUTBII CKIIaAHy aHATITHIHY 00poOKy. Lli cucremu
JIOTIOMAraroTh MiATOTYBaTH iH(OpMALiIO U IPUHHATTS pillleHb B 001acTi 30y-
TY, IPOAYKTOBOI TPOTO3HILii, (hiHAHCOBOTO IJIAHYBAaHHS i T.1H.

o THIIOBHX 3aB/aHb, 110 BUPIIIYIOTHCS 32 IOMOMOTO0 iH(popMauiiHo-
aHAIITUYHUX CUCTEM, BITHOCSITHCS:

- CKJIaJIaHHS KOHCOJTIIOBAHOI 3BITHOCTI i HaIaHHS 3Be/IeHO1 iH(opmaIii
PO JisTTBHICTH MiAIpreMCcTBa ((hiHAHCOB1, BUPOOHMYI i 1HIII TOKA3HUKH, IH-
HaMika IXHiX 3MiH 1 TEHICHIII});

- aHAJI3 AISTBHOCTI JOUYIPHIX MANPHEMCTB, (LTIH 1 MIPO3AiTiB KOMIaHii
(anaiiz mpuOYTKOBOCTI, BUTPAT, BAKOHAHHS IIJIaHY);

- a”aJi3 (JiIHAHCOBOI MISUTLHOCTI (OCHOBHI (hiHAHCOBI ITOKA3HUKH. TSHICHIII,
B32EMOPO3PaxXyHKH), ONITUMI3allis (iHAHCOBUX MOTOKIB, peaibHa OI[iHKA CO-
01BapTOCTI IPOAYKIIl;
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- IPOBEICHHS KOMIUIEKCHOI OIIHKH JISUTBHOCTI ITiIIPUEMCTBA, 3aCHOBA-
HOI Ha MOCTIHHOMY KOHTPOJIi HAHOLIBII iICTOTHHX 11 ACIIEKTiB;

- aHaJIi3 30yTOBUX MPOIIeCiB (MAPKETHHTOBI KOMIIaHi1, CKJIaJaHHsI TUIaHY,
KOHTPOITb BUKOHAHHS PO3MOPSKCHB, PO3PAXYHKH 32 BiJIBAHTAXKCHY MPOIYK-
1i0, TIPOTHO3 HAJIXO/PKEHHS 3aC001B, TPOTHO3 MOTIHTY ).

KoHTponbHi 3anutaHHA

1. lllo Ha cHOTO/IHI € HAWBAXKIIUBIIIOW CKIIAJOBOIO MPOIECY MPHHHSTTS
pimenns?

2. Ha3BiTh TpH KITIOYOBHX aTpHOYTH MPOIECY NPUHHATTS PillIcHb.

3. Illo npeacrasise codoro iHopMaliiiHe noyie MpURHATTA pilieHH:?

4. SIKi icCHYrOTh 0OMEXXEHHSI TPOLIECY YXBaJICHHS PIllICHHS, 110 BAKOHYETh-
cs1 0coboro 0e3 TomoMi>kKHUX 3ac00iB?

5. SIKi iCHYIOTb THUITH CUCTEM MIATPUMKHU MPUAHATTS PillicHb?

6. Y 4oMy 0COOIHUBICTD €KCIIEPTHUX CHCTEM?

7. YnM XapaKkTepu3yeThes IHTEICKTyallbHA CHCTEMAa T ATPUMKHU TPHAHST-
T pilieHsb?

8. I1{o BBa)KaeThCs OCHOBHUM METOJIOM Oi3HEC-aHATITUKN?

9. YV oMy MHoJsraloTb OCHOBHI 3aBJaHHs 1H(QOpMaLiiHO-aHATITHYHUX
cucrtem?
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Y MuHyrnomy Hebesneka ronsieana 8 momy,
wo modu cmasanu pabamu. Hebesneka

5.POBOTH Z;Z%/Lr]ngz%zc;n Z I\:]’ZJOM% wo 1odu MOXymb
IPOBOTOTEXHIKA '

Epix ®pomm,
coujanbHUl ncuxorsnoe, inocog,
rcuxoaHanimuk

BazanbHi g8idomocmi.

IcmopuyHa dosidka.
Cb0200HiWHIl cmaH i Haubauxyi
nepcnekmugu. PobomomexHika.
o dani?

5.1. 3aranbHi BigoMmocTi

Pofom — 11e aBTOMaTUYHUIN TPUCTPIid, IPU3HAUYECHUH 7SI BAKOHAHHS OT1e-
pariii, siki 3a3BUYail BUKOHYBAIIUCh Oe3M0CepeHbO TIOMUHOW. J[i1s onncy aB-
TOMaTHYHUX MPUCTPOIB, Aisl IKUX HE MA€ 30BHIIIHBOT CXOKOCTI 3 IIIMU JTFOIH-
HHU, IEPEBa’KHO BUKOPUCTOBYIOTHCS TEPMiHHU «aBTOMATY, KBUPOOHUINH poOOT»
Ta 1HIII.

Imest INTYYHUX ICTOT BIIEPIIIE 3T YETHCS B cTaporpenbkoMy Migi mpo Kan-
Ma, SKWii, yOUBIIM IpaKkoHa, pO3KUAaB HOro 3yOH mo 3emii i 3aopaB ix, a i3
3y0iB BUpOCIH conmary. Takox BiOMui iHIINI cTaporpenskuii Mig — mpo [Tirma-
JioHa, AKUI BAUXHYB XHUTTS B CTBOpeHY HUM cTatyto — ['anatero. e B mii mpo
I'eecta po3noBimaeThCs, K BiH BATOTOBHUB c001 3 METaITy IPHUCIIYTY, SIKa MOTIIA
XOJIUTH, TOBOPUTH 1 BUKOHYBATH opy4eHHA. CTapoeBpeichbKuii Mi() po3noBifae
npo muHAHOTO ['0eMa, Skuit OyB 0XKMBIECHUH Ka0aTiCTHIHOIO Mari€lo.

CrpaB>xHs icTopisi poOOTIB AK MEXaHIUHUX aBTOMaTiB nmovanacs 3 X VIII-
XIX cT. — BiKy IpOMHCIIOBOCTI, KOTPH MPHHIC HiTy KaBAIBKALy MEXaHITHUX
MPUCTPOIB, IO € MpooOpazamu poOOTiB. binbiicTs 3 HUX OyJla YECHUMH €KC-
MEPUMEHTaMH 3 POOOTOTEXHIKH, aJie ACsKi, MOIOHO J0 TPAIOYO0TO Y IIIAXH TYp-
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Ka 3 IPUXOBAHOI0 0c000t0, Oyiu migpookamu. ['pamodon (MammHa, Mo roBo-
puth) dxozeda Dadepa (Faber) Oyna ctBopena y 1846 poui. Lle OyB oqun 3
MePITUX CHHTE3aTOPiB MOBH. Faber MaHITy/IFOBaB HOXKHUMH ITEJAIISIMU 1 KJIaB-
iaTypolo, 1 MalrHa roBopuia i HaBiTh criBana. [puctpiit Elektro, moGynosa-
Hull y kommaHii Westinghouse, OyB 3acHOBaHHI Ha €IEKTPOMEXaHIYHHX pelie.
Bin BiAMOBi1aB pUTMY MOBHUX KOMAaH/]I 1 KEPYBaBCS 3a3/1aJIeT1/Ib 3alTUCAHUMU
78 komanaamu. L{e 1o3BOMAIIO IepeMinIaTi HOTo TOJIOBY 1 PYKH 1 HABITh AU~
U curapetd. Pobotu y XX-My CTOJNITTI AOAATIH 10 MEXaHIKH EJIeKTPOHIKY,
CTBOPHBIIIH PyX, SIKUH OUIbIIE 31aBaBcA sIK )KUBHU. Jlerki meTekTopu, touch-
JATYUKH, MikpodoHH 3a0e3neunn npuiimanns indopmanii. Enextpuuni abo
TiIpaBIivHi ABUTYHH 3a0€3MICUMIIA KEPOBaHHIA pyX. AJre 6e3 KOMIT 10TepiB, o0
JioroMarary podotam 0OpoOUTH CEHCOPHI IaHi 1 aITOPUTMH, BOHU OyNH «OibI
MYCKYIIOM, Hixk Mo3koM». M y 1961 porti kommasist «J[xeHepar MoTopey mpe-
CTaBWJIa EPIIOrO MPOMHUCIOBOr0 po0oTa.

[Tepmmm BripoBaanB TepMiH «pobot» Kaper Hamek y 1920 p. y m’eci
«P.Y.P» (Rossum's Universal Robots) BiJi 4eCbKOIr0 clOoBa robota, Malouu Ha
yBa3i JiemeBy pobouy cuiay. Y T’eci MTY4YHI JIIOAW MPAIoTh Ha (adpuir
CIIOYATKY SIK KOPUCHI NMPaLliBHUKH, ajie Mi3HilIe OyHTYIOTh 1 3HUIILYIOTh JIIOA-
ctBo. [Ticis 11poro TBOPY pOOOTH CTaJ M TOJIOBHUMH CTPaXOBHIIAMH (paHTACTH-
KH. 3 pO3BUTKOM TEXHOJIOT1H JIOAU yce yacTile 6a4uiy B MeXaHi9HUX iCTOTax
Jietio OuIbIIe, Hixk pocTo irpamkw. Jliteparypa BijgoOpasuiia cTpaxw, 110 JFOIN
MOXYTh OyTH 3aMiHEHI CBOIMH BIACHUMH TBOpiHHSAMHU. Poman «DpaHkeHII-
TeiiH, abo Cyuacuwii [Ipomereit» (1818) iHOII HA3WBAIOTH HE JIMIIIE MEPIIAM
HayKOBO-(haHTaCTMYHUM TBOPOM, aje i TaKuM, 110 BTUTIOE 1110 pobnemy. ['e-
poii poMaHy 3JaTHUH BIAPOJMTH JKUTTS B TLII JIFOJMHH, 310paHOi 3 YACTHH I10-
Mepiux Jrofied. be3iMeHHa icToTa, SIKy HEHaBU IS Th JTIONHY 3 1i 30BHIIIHINA BUT-
1511, He3a0apoM TIOYMHAE TIEPECIilyBaTh CBOTO TBOPIIS.

[Ipodecop Oioximii, roI0OBHUIN TOMYIAPU3ATOP HAYKH 1 TUCbMEHHHUK-(haH-
TacT Aif3ek A3iMOB (y CBOiX poMaHax IHIIE PO BaXIUBICTE icTopii, bibmii,
¢bi3uky, XiMii 1 T. 1.) HepeBEPHYB CIPUHHSATTS CBITY, 3MYCHUBILH yCiX OTIOOUTH
pobortiB. Sk fiomy e Bpanocs? Bin 3poOuB ix Oe3nmedHrMH, pO3yMHUMH 1 Ya-
CTO HabaraTo MUPOIIOOHIIIMMH, HDK caMi Jogu. A3iMoB 0auuB B poOOTax
MIOMIYHUKIB — SIK pajio, MiKcep Ta iHIII MPUIAIH, [0 OTOTYBAJIH JoAeh. A3i-
MOB IepeadadymB, MO CKIATHI pOOOCHCTEMH MOBUHHI IPAIFOBATH 32 ICIKUM
HA0OPOM aNTOPHUTMIB i OyTH O€3MeYHUMU JIs Jiroeld. Takok B OMOBigaHHI
«XopoBon» (1942) Bin chopmynioBaB 3HAMEHUTI «TPU 3aKOHH POOOTOTEXHi-
Ki». 3By4aTh BOHH TaK.

1. PoGOT He MOXKe HAIIKOIUTH JIFOIMHI 200 JOMYCTUTH, 00 Oe3misTbHI-
CTIO OyJ1a MpUYMHEHA IIKOJIA.
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2. Po6oT moBHHEH BUKOHYBATH HAaKa3H JIIOIIHH, SKIIO 1€ He IPOTHPUIITH
MEPIIOMY 3aKOHY.

3. PoOOT NOBHHEH ITIKJTyBATUCS PO BIACHY O€3IeKy, AKIIO Ie HEe IPOTH-
PUYITH IEPIIOMY 1 JPYTOMY 3aKOHAM.

5.2. CborogHiwHin
cTaH poboTusauii

B3saraini kaxydu «poOoT» € HOHATTAM YiTKO HEBU3HAYEHUM, 1 TOMY JI0 KJ1a-
Cy poOOTiB MO>KHA BiJIHECTH 0araTo aBTOMaTHYHUX IPUCTPOIB. 3arajJbHUM € Te,
o0 poboT Moxke Oe3rmocepeHhO BUKOHYBAaTH KOMAaHIU OIlepaTopa, MOXKe Mpa-
IIOBATH TI0 3a3/IJIETib CKJIaJICHIN mporpami abo JOTPUMYBaTHCh HabOpy 3a-
raJbHUX BKa3iBOK 3 BUKOPUCTAHHAM TEXHOJIOTIT Ty4yHOro iHTenekry. Lli 3aB-
JTAaHHS JI03BOJISIOTH ITOJIETIIIATH 200 30BCIM 3aMIHHTH JIFOJICHKY MPAII0 HA BUPOO-
HUIITBI, B OyAIBHUIITBI, PX pOOOTI 3 BAYKKMMH BaHTaXKaMU, IITKIJJTABIMH MaTepi-
aJlaMH, a TAKOK B 1HIINX BAXXKHUX 200 HeOE3IeUHNX I JTIOANHA YMOBAX.

Ha choroiHi moAiIsItOTECS Taki pOOOTH30BAHO MPUCTPOI.

Ilobymosuii pobom — pUCTpiii, IpU3HAYEHHUHN TSI JOTIOMOTH JIFOIHHI Y TT0-
BCSIKIIEHHOMY *HTTi. Hapasi mommpenHs moOyToBUX pOOOTIB € HE3HAYHUM, ITPOTE
¢yTypororu nependavyaroTh MUPOKeE iX BUKOPUCTAHHS Y HAHOMKIOMY MaiiOy THBO-
My. Bke 3apa3 1o0CTynHUMY €, HANPUKIIAJI, POOOTH-TTHIFOKOBCMOKTYBAUH.

Y OinbLIOCTI BUMAAKIB Cy4acHi poOOTH IPOMMCIOBOTO NPU3HAYECHHS —
e «PYKW», TOOTO MaHIMyYJISTOPH, 3aKPITICHI Ha OCHOBI 1 MPU3HAYCHI [T BUKO-
HaHHS OJHOMAaHITHOT pOOOTH THUITY CBEPJIIHHS, CKIIaJaHHS, epemitenHs. [Ipu-
KJIaJl MOKE CIIyTYBaTH MIPOMHUCIIOBHI 3BapIOBAIEHUHA POOOT.

o poOoTiB Takox HaneXaThb MOOLIbHI NPpUCMPOi, O MPALIOIOTh Y He-
0e3neyHuX ISl JIFOJMHU CePeIOBHUIIAX 1 KePYIOThCS AUCTAHIIHHO, HATTPUKIIA]]
po0OTH, L0 MPALIOIOTh Ha BEIMKUX BOAHUX ITMOMHAX, Y KOCMOCI, IPUCTPOi
BiliCHKOBOTO NMPU3HAUEHHS (BEJICHHS PO3BIJIKH, PO3MiIHYBaHHS, JTOCTaBKa 00€-
MIPUIIACiB TOIIO) Ta iH., @ TAKOK POOOTH30BaHI irpalku. SIckpaBuit npukiIam —
e Mapcoxonu (NASA Curiosity) Ta MiCATIEXOH.

Oxpemuii Buzi poOoTiB — Hanopobomu. Lle po6oTH, 1110 pO3MipoM 3iCTaBH1
3 Mosekysoro (Mermre 10 HM), siki MaroTh (QYHKIIT pyxXy, 00poOkw i mepenadi
iH(popMmallii, BuKoHaHHA porpaM. HanopoOoTH, sKi 31aTHI 10 CTBOPEHHS CBOIX
KOIIiHf, TOOTO CaMOBIATBOPEHHS, MaIOTh HA3BY peruikaTopiB. Hanopobororexn-
ika nepe0OyBa€e Ha HAYKOBO-TEXHIYHIH cTallii pO3BUTKY 3 IEPCIEKTUBOIO 3aCTO-
CYBaHHS y MEMIIMHI, TeHHIH iIkeHepii Ta iHmux ramryssx. Lle He Gymo cTBope-
HO IITYYHO >KOJTHOTO HAHOPOOOTA, alie IesKi MPUMITHBHI MOJIEKYJISIPHI MalllH-
HU BXe Oy/M mepeBipeHi Ha IPaKTHIII.
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Pobom-eymanoio (monruHOTIONIOHUH pOOOT) — I1e MalIMHA, Iaci (X0IoBa
YaCTUHA) K0T BUKOHAHO Y BUTJISI JTIOMUHONONIOHOTO Tina. ['ymaHOinHM 11-
3aifH poOOTa 3yMOBJICHHI ITEBHOKO METOFO: (DYHKITIOHATIBHICTIO — JIJISl BUKOPHC-
TaHHS JIIOJICBKUX IHCTPYMEHTIB UM CepeIOBUIIL KUTTSI JIIOAUHU;3 eKCTIEPUMEH-
TaJBHOI0 METOIO — ISl BUBYCHHS IPSIMOXOMIHHS; 3 MEIMYHOIO METOIO — BHB-
YeHHs BIUIMBY Ha OPraHi3M THX UM IHIIUX HAaBAaHTA)KEHb TOILO. 3arajioM, Jito-
JIUHOTIONIOHI POOOTH MAIOTh TYJYO, TOJIOBY, JIBl PYKH 1 JIBi HOT'H; X04a JesKi
BHJIU JIFOAUHOTIOAIOHUX POOOTIB MOXKYTh MOJIEIIOBATH TiTbKH YaCTHHY TiJia,
HAIPUKIIAJ, BiJl TOJIOBH JI0 MOsCY. Jleski MomquHonoAi0H poOOTH MOXYTh MaTH
TOJIOBY, IPU3HAYEHY I peIUTiKalii JTIOICEKUX pUc 00Muy4s (TaKux, sIK odi i
pot tomo). [Ipuxitagu — Kismet, po6oT 3 6a30BHMH COIIaTbHUIMHA HABHYKAMU;
pobot-ckpumnains Big Toyota Motor; ASIMO — iHTeneKkTyaapHuil r'yMaHOTIHUN
po6ort Bixm Honda, 1o BUKOPHCTOBYE CEHCOPH Ta CIEI[iabHI allTOPUTMU IS
YHUKHEHHS TEpelKo Ta XOAIHHS CXOJaMH i 0irae 3 BEJMKOIO IIBUIKICTIO.
«Bakamapy» — momuHOoAi0HHH poOOT BUpOOHHIITBA KOMITaHiT Mitsubishi, 31a1-
HUH BIi3HABaTH 0cOOU, PO3yMITH AesKi (ppas3u, JaBaTu JOBiIKH, BUKOHYBATH
JIesTKi CeKpeTapchbKi (PyHKIIT, CTEXHUTH 32 IPUMIIICHHSM.

Ha nanuii MOMEHT IpH CTBOPEHHI POOOTIB 4iTKO PO3PI3HAIOTH J1Bi JOCHTI-
HUIBKO-KOHCTPYKTOPCHKI 3aj1adi: po3poOKa KOHCTPYKIIT OKpeMoro podoTa
(arenTa) i po3poOKa aNropUTMIYHOTO Ta IPOTrpaMHOTO 3a0e3MeueHHs IypTo-
BO{ B3a€MOIii pOOOTIB-areHTiB Ha OCHOBI TeOpii KOJIEKTHBHOI moBeAiHKN. Oco0-
JUBUI iHTEpeC B JAHOMY KOHTEKCTI MIPEICTaBIIA€E Apyra 3a/a4a, Ha BUPIIIeHH1
SIKOT KOHIIEHTPYIOThCS yce OibIne JOCHiTHUIbKIX TpyIl. [lepen konekTuBa-
MU TaKHMX areHTiB CTaBIIATHCA Pi3HI MPaKTUYHI 3a]a4i, OB’ sA3aHi 13 30UpaH-
HAM iHpopMarii Ta mepexadero ii kopuctyBady. IlpukiagaMn Takux 3amad
MOXYTb OyTH BUABJIECHHS MOPYIIHUKA JEAKOTO MEPUMETPY, 110 OXOPOHSAETh-
s, MOOUTEHUM pOoOOTOM, SIKUIT BUKOHY€ (YHKIIii BAPTOBOTO, BUSIBICHHS 3a-
MacKOBaHOT'O KOMaHHOTO IIYHKTY CyIIPOTUBHUKA KOJIEKTUBOM O€3MMiJIOTHUX
JTaJTbHHUX ANlapaTiB, BUSABIICHHS ITiIBOJJHOTO YOBHA KOJICKTHBOM aBTOHOMHHX
IT1IBOTHUX araparis i T.iH.

5.3. PoboToTexHika

PoGotoTtexHnika (Bix poOOT 1 TeXHiKa; robotics) — MpUKIagHa HayKa, 110
3aliMa€eThCS PO3POOKOI0 ABTOMATH30BaHUX TEXHIYHUX CHCTEM (POOOTIB), IpH-
3HAYEHUX I aBTOMATHU3alli1 CKJIAHIX TEXHOJIOTTYHUX MPOIIECIB 1 Onepariiu, y
TOMY YHCII TAKHX, 0 BUKOHYIOTHCS B HEJICTEPMIHOBAHUX YMOBAX, JUISI 3aMiHA
JIFOTMHU TTPY BUKOHAHH1 BA)KKHX, BTOMIIUBUX 1 HeOe3reuHux pooit. Tepmin «po-
OoToTexHika» yBiB Aii3ek A3iMOB B onoBianHi «bpexyn» («Liar!y) y 1941 p.
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PoGortoTexnika OyBae OyaiBeITLHOIO, IPOMHUCIIOBOIO, TTOOYTOBOIO, aBialliifHOTO,
EKCTPEMaIbHOIO (BIiICHKOBOIO, KOCMIYHOIO, iIBOIHOIO).

OyHKIIIOHATFHA cXeMa po00Ta CKIIAIAETHCS 3 MEXaHIYHOT YACTUHH 1 CUCTe-
MH KepyBaHH LII€F0 MEXaHIYHOIO YaCTHHOIO, IKa OTpUMY€E CUTHaIH (iH(popMariiro)
BiJl CECHCOPHOI YaCTHHH (IaTYHKIB), ONPAIIbOBYE 11 1 BUPOOIIsie KOMaH/I KepyBaH-
Hs. 3araipHa cXeMa Ha MPUKIIa/Ii IPOMUCIOBOTO po0OTa HaBeieHa Ha puc. 5.1

NpwiiHaTTa MepeTBopeHHA <): Hatumnkm BiguyTTA i

pileHHA iHpopmauii Pyxy
®dopmyBaHHA

KOMaHAMn
NepeTBOpeHHA 0pra_H

KOMaHAn ynpasniHHA

Oxepeno MepeTBOpeHHA

eHeprii eHeprii

Puc. 5.1. 3aecanvna @ynxyionanvha cxema npomuciogozo poboma

MexaHiuHa yacTHHA poOOTa NOAUIAETHCS HA MAHINYISLIHHY CUCTEMY i
CHCTEMY TIepeCyBaHHSI.

Maninynamopu 014 po6omis — 11 aHAJIOT PYK JIIOAUHUA. MaHInyaTopu
BKITIOYAIOTh PYXOMi JJAHKH JIBOX THIIIB: JIAHKH, 1110 320€3MeUYIOTh MOCTYIaIb-
HUH pyX 1J1aHKH, 110 3a0€e3MeuyI0Th KyTOBI (oBepTaibHi) nepemimeHHs. [1o-
€THAHHS 1 B3aEMHE PO3TAITYBaHHS JJAHOK BU3HAYAE KUTBKICTh CTYIICHIB BUTBHOCTI,
a Takok 001acTh Al MaHIMyIALiHHOT cucTeMu pobota. 1Jis 3a0e3neueH s pyxy
B JIAaHKaX MOXXYTh BUKOPHUCTOBYBATHUCS SIICKTPUYHUH, T1iIpaBIiYHAN a00 ITHEB-
MaTuyHUi npuson. [IpuBox — e «M’s13u» poOoTiB. B Ham yac HallmomymsipHi-
VMU ABUT'YHAMH B TIPUBOJIAX € CNIEKTPUYHI, ajle 3aCTOCOBYIOThCS 1 1HIII, SIKi
BHUKOPHUCTOBYIOTH XIMi4HI pEUOBHHU 200 CTUCHEHE MOBITPS.

YacTHHOI MaHIMYISATOPIB (X04 i HE000B I3KOBOIO) € 3aXOIUTIOBAIBHI IPHU-
ctpoi. HailyHiBepcanbHIIIMMU TAKUMH MPUCTPOSIMH € MIPUCTPOI-aHATIOTH PYKH
JIFOIIMHH, Y STKVIX 3aXOTUICHHS 3/1IHCHIOETHCS 3 JOTTOMOTOI0 MEXaHITHHX (TTAJIBIIIBY.
J11s 3aX0TIEHHA IIIOCKUX MPEIMETIB BUKOPHCTOBYIOTHCS 3aXOIUIIOBaYi 3 THEB-
MaTUYHUM IPUCMOKTYBaHHSM. J[JIs 3aXOTUICHHSI K MHOYKUHU OJJHOTUITHHX JIETa-
e (1110 3a3BUYai 1 BinOyBa€eThCs MPHU 3aCTOCYBaHHI POOOTIB B IPOMHUCIOBOCTI)
3aCTOCOBYIOTh CIICIIiaNIi30BaHi KOHCTPYKITii. 3aMiCTh 3aXOTUTIOBAITbHUX PUCTPOIB
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MaHIIMYJIATOP MOXKke OyTH OCHAIleHHWH poOodnM iHCTpyMeHToM. Lle Moke OyTn
MyJIbBEPU3aTOP, 3BaplOBaibHA TOJIOBKA, BUKPYTKA TOIIO.

Jliis mepecyBaHHs poOOTIB IO BIIKPUTIH MiCIIEBOCTI HAHYACTIIIe BHKOPH-
CTOBYIOTB KOJIICHY 200 T'YCEHHYHY, PiAllIe — KPOKYIOUY CHCTEMY IepeCyBaHHS.
Ie HaltyHiBepCaIbHIIIN BUAM CUCTEM MepeMillieHHs. B minomy 3a cucreMoro
nepecyBaHHs poOOTH MOIUIAIOTHCS Ha:

- KOJTiCHI poOOTH (OJTHO-. JIBO-, TPH- , YOTHPH- Ta OAraTOKOJICHI);

- TAHKOBHI TUII (TYCEHUYH1);

! KpOKyI0Ui, 10 BUKOPHCTOBYIOTH JIBi, YOTHPH a0O0 IMICTh HIT, @ TAKOK
0araToHOTH.

3a ciocoboM ¢ikcallii HOTH BUAUISIOTH CUCTEMH 3 (piKcaIli€ro HOTH 3 BH-
KOPUCTAHHAM BaKyyMHHX IPUCOCOK; 3 (DiKcalli€lo crielialbHUMU IPUCTPOSIMU
200 (opMoFO (BOJIOCKH 1 IETHHKHU Y POOOTIB HACIITYIOTh KOMaxaM), a TaKOK
0e3 cneniaibHOTO croco0y (ikcarii.

OxpeMo MOXKHA BHJIUJTATH POOOTIB-aHAPOIIiB, IO HACIITYFOTh PYXH JIFOIMHH.

Kpim Toro 3a pisauMu criocobamu pyxy po6oTH OyBaloTh I1aBaoyi, Hal-
BOJTHI, TT1IBOJTHI, JTITar09i, CTpHUOAr0i, 0 HACIIYIOTh PyXH 3Mii 200 Xxpobaka,
a TAKOX 1HIII CIIOCOOH PyXYy.

YcepenuHi NpuMINieHb, Ha MPOMUCIOBUX 00’ €KTaX BUKOPHUCTOBYIOThCS
MepeCyBaHHS Y3/I0BK MOHOPENHCIB, MO MMiIJIOTOBIHM KOl TOMIO.

CucreMu KepyBaHHS pOOOTOTEXHITHUMH IIPUCTPOSIMHU OYAYIOTHCS Ha TOMY
caMOMy TexHiYHOMY Oazuci, 1110 i yci iHIIi aBTOMaTH4HI IPUCTPOi. Y cydac-
HOMY CBITi, KOJIM JOMiHYIOUMM ITepe0iroM € KOHBEPIeHIIisl TEXHOJIOTIH Ta HayK,
y KepyBaHH1 poOOTaMH LIKaBUX PE3YJAbTaTiB JOCATAIOTh 3aCTOCYBaHHIM 3HAHb
JONICTBA 3 0107I0T11 Ta MOJIeIIeH TOBEIHKH TBAPHH. 3aralIkHOBH3HAHUM € IO/
METO/IiB KepyBaHH;I Ha IPOTpaMHe, aIalTHBHE, IHTEJICKTyalbHEe KePYBaHHI, a
TaKOX HaIliBaBTOMaTHYHE a00 TeIeKepyBaHHS — TOOTO 3a y4acTi JIIONUHU. Alre
OCHOBOIO KEpyBaHHsI € 3aCTOCYBaHHS aJTOPUTMIB, METO/IB Ta MPOrpam, 110
3aIl03WYCHI 3 TEOPii ITYIHOTO iHTENeKTY. Lli JOCATHEHHS BUKOPHUCTOBYIOTHCS
MPaKTHUYHO Y 3ac0o0axX KepyBaHHA YCiX CKJIaOBUX YacTUH pobora (puc. 5.2).

CyuacHi po60TH (hyHKIIIOHYIOTh Ha OCHOBI ITPHHITUITIB 3BOPOTHOTO 3B’ 53~
Ky, TI1JUIETNIOr0 KepyBaHH i 1€papXiyHOCTI CUCTEMH KepyBaHHs poboToM. lepap-
Xist Ma€ Ha yBa3i MOMAIJICHHS CHCTEMH KepyBaHHS Ha TOPU30HTAJIBHI IApH, 10
KEpYIOTh 3arajibHOIO MOBEIIHKOI0 poO0Ta, pO3paxyHKOM HE0OXiIHOI TpaekTopil
PYXYy MaHIITyIATOPA, TOBEAIHKOIO OKPEMHUX HOTO IPHBOIIB, 1 IIapH, 10 6e31o-
CepeHbO 3MIMCHIOITh KEepyBaHHS ABHIYHaMH npuBofiB. CydacHui poOOT
OCHAIIIEHWH HE TUTBKM 3BOPOTHUMHU 3B’ SI3KaMH TIO TTOJIOKEHHIO, IIBHIKOCTI 1
MPUCKOPEHHM JIaHOK. [Ipy 3aX0IuIeHHi eTaneid poOOT HOBHHEH 3HATH, YX BIATIO
BiH 3aXONMB AeTajb. SIKIIO AeTans Kpruxka abo il HOBepXHs Ma€ BUCOKHH CTYITiHb
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YUCTOTH, OYIYIOTHCS CKJIAJHI CUCTEMH 13 3BOPOTHUM 3B’SI3KOM IIOAO 3YCHII-
JIs1, IO TO3BOJISIIOTH POOOTOBI CXOILITIOBATH JICTAb, HE YIIIKOKYIOUH ii OBep-
XHIO 1 HE pyHHYIOUH ii.

KepyBanHs po60TOM MOXKE 31 CHIOBATUCS K JIFOMHHOI-0IIEPATOPOM, TaK
1 aBTOMaTH30BaHOIO CHCTEMOIO YIPABIiHHS TeXHOIOTIYHIM IiporiecoM (ACYTIT)
MPOMHUCIIOBUM ITi IITPUEMCTBOM, IO TIOTOXKYIOTH i p0OOTa 3 TOTOBHICTIO 3a-
TOTOBOK 1 BEpCTaTIB 3 YACIOBUM mporpaMHuM kepyBaHHsM (UIIK) mo Buko-
HaHHS TEXHOJIOTYHUX OTEPaIlii.

Cucrema KepyBaHHA TexHiuHuWiA 3ip
(moaeni cepegoBmua, (po3nisHaBakHHA
NPHIAHATTA pilleHs, obpasie, HeHpoHHI
uinenonaraHHA, Mepexi)

NNAHYBAHHA i)

ManinynsTop
(HewiTka norika,
HeipoHHI Mepexi)

CniAKyBaHHA
(posnisHaeBaHHA Ta
reHepauyia MoBm)

Puc. 5.2. Memoou wmyunoeo inmenekmy 6 cucmemi Kepysarus poboma

IcHye BXe YnMaIo KOMITaHi, 110 CIeliaTi3yloThcss Ha BUPOOHUIITBI po-
6otiB (cepen HaitbinpmuX — iRobot Corporation). Po60TiB Takox po3poois-
I0Th Ta BUITYCKAIOTh JIesK1 KOMITaHi{, 1110 MPAIFOI0Th Y TaTy31 iHIIHX BUCOKHX
texnouoriii: ABB, Honda, Mitsubishi, Sony, World Demanded Electronic,
Gostai, KUKA. Takox mMpoBOASTHCS MPOMHUCIOBI BUCTABKH POOOTOTEXHIKH,
HalpuKiIaja, HailOUIbIIO y CBiTI BBaxaeTbes iRex (International robot
exhibition), sika BiIOyBa€ThCS HA MOYATKY JINCTOTIA/Ia OJIMH Pa3 Ha JIBa POKU
B Tokio, SlmoHis.

5.4. Wo pani?

OTxe, TEXHOJOTIYHI BIIOCKOHAJICHHSI POOOTH30BAHUX MPUCTPOIB 1 pO3-
IIMPCHHS BapiaHTIiB iX BUKOPUCTAHHS BUKIIMKAIOTh CYTTEBE 3POCTAHHS III00aNTb-
HUX BUTpAT Ha POOOTOTEXHUKY 1 CYIYTHI CEPBICH, SIKi BXKE BUMiPIOIOTBCS COT-
HSIMH MIIpJ. omapiB. [leperik ramy3ei mpoOMHUCIOBOCTI, 1€ MOKYTh BUKOPHC-
TOBYBATUCS poOOTH, TOCTIHHO 301bLIy€eTHCS. OKpPiM CHPOBUHHOI 1 BUPOOHHU-
901 MPOMHUCIIOBOCTI, 3Ha4Hi BUTPAaTH Ha POOOTOTEXHUKY CIIOCTEPIraloThes B
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CIIOKUBUOMY CEKTOPI 1 0XOpOoHi 310poB’ 1. Hait011b1I1 3pOCTaAF0YMM CETMEHTOM
PUHKY BBaXKa€ThCsl BAPOOHHUITBO OE3MUIOTHUX JTiTaTbHUX arlapartis.

AHAIITHKH TEPePIKAIOTh KapJMHAIBHY 3MiHY ITapaIATMH PO3BHTKY c(he-
PH Ipalli, BUKIMKaHY MiJBUIIEHUMH TeMIIaMH poOOTH3allii BUPOOHUIITBA B Iie-
peIOBUX KpaiHax CBITY, 3arpo3JIMBY iCHYFOUMM HOopMaM Y cepi mpairi, eKOHO-
MIKH 1 [TOJIITUKH JEPKaB, M0 3 bOTO BUTIKa€E. TeHASHITS 10 3aMillIEHHS Mparti
JIFOAVMHMY TIPALCI0 MAITMHHOIO TO3BOJISIE SIK YHUKHYTH BUTPAT Ha 3apILIaTy, CTpa-
XOBI 1 [TEHCIHHI BiIpaxyBaHHs CIIBPOOITHUKAM, TaK 1 3HAYHO MiABHUIIUTH SKIiCTh
BUPOOHUIITBA, MIABOASYHN HOTO Mijl EAMHUAN CTAaHAAPT 0€3 PU3UKY JIFOJCHKOTO
YHHHHKA.

BomHo4Yac 3arocTproeThCS OHE 3 HAWBKIIUBIMINX TUTAHb MAaHOYTHBO-
ro BUPOOHUIITBA — II€ 3BUILHEHHS 3HAYHOI KiJTbKOCTI JIFOJICH HE JIMIIEe 3 3a-
BolliB i pabpuK, a ¥ 3 TpaHCTIOPTHOT cepH, 1 HaBITh 31 chepr OXOPOHH 3710-
poB’siodicHux nocan. Poborusanis, 30kpema, 3HauHO HOCHINTH HEPiBHICTh
MiX IpoIIapKaMy HACEICHHs, MOCIINBIIN COIAIbHY, a OTKE, 1 MONITHIHY
HanpyxeHicts. HeoOxiaHICTh MOLTyKy HOBUX MiCIIb POOOTH MOX€E KapIUHAIBHO
3MIHHTH TPaIUIiiHI TOTOKX MITPAHTIB i IEPEHANIPABUTH iX B TEXHOJIOTIIHO
MEHUI pO3BUHEHI KpaiHu, BUKJIUKABIIH COL[iaJIbHI TOTPSICIHHA a00 HABITh BU-
CTYNH TPOTH IMUPOKOMACIITAOHOTO BIPOBAJKEHHS POOOTO-TEXHOJIOTIH B
cthepy BUpOOHUIITBA.

[ToniGHI TeHASHIIIT HE TIPOCTO MOCHITIOIOTh YBary Ha MUTaHHI COLliaabHOT
3aXUILEHOCTI, alie i BUBOJATH MPOOJIEMY PO3BUTKY 1 BIIPOBAXKEHHS TEXHO-
JIOT'1id Ha BUIIVIA MOJIITHKO-eKOHOMIYHUH piBeHb. BiMoBi i Ha MUTaHHS, SKi CTO-
SITh TIEPE]T HAMH, MalOTh Oy TH 3HAWJICHI CIIITbHIUMHU 3y CHILUISIMU TEXHIYHUX, COITi-
ANBHUX 1 HOMITHYHUX HAYK ¥ HAHKOPOTIIIi CTPOKH.

[ToB’s3aHKM, 1, MaOyTh, HAHBAXIMBIIIMM MTUTAHHAM € CTBOPEHHS IITYyY-
HOI JIIOVMHH, SIKE BXE HE 3a TopamMu. BueHi HayTh pi3HUMH NULIXaMH. XTOCh
BBa)KAa€ MEPCIEKTUBHIUM METOJO0M KJIOHYBaHHA, XTOCh O’ €ThCsl HaJl CTBOPEH-
HSIM MEXaHIYHOTO aHaJIora )HUBOi icToTH. KaxXy4yu mpo CTBOPEHHS «ITYYHOT
JIOIUHU» TOTPIOHO PO3ALIATH TPH YMOBHI HAIIPSIMU.

[leprre — mryyHe CTBOpPEHHS OpraHiB. Tak, KJIOHYBaHHS BiIKPHBA€ HOBI
MO>JIMBOCTI /7151 JTIKyBaHHS 6araTboX 3aXBOPIOBaHb, IIOB’I3aHUX 3 JleTeHepa-
ITi€10 TICBHUX THUIIIB KIIITHH, BTPATOI0 (QYHKIIH TKAHUH 1 KX opraHiB. pyruit
HAIpSIM — CTBOPEHHS IITYYHOTO iHTEEKTy. I0ro po3BMTOK HEMHHYUMIA: Ma-
IIMHA 3/1aTHA BUPINIyBaTH CKJIa/IHI 3aBIaHHA y 6araTo pa3iB IIBUAIIE, TOUHIIIE
i epexTuBHiImIE 32 MFOMUHY. TpeTiii HanpsiM — poOOTa HaJl CTBOPEHHSIM JISSKO1
KOHCTPYKIii — MEXaHI9YHOTO aHaJoTa JIOMUHHU. TyT mporpec O4eBHIHHHA i
crpimkuii. KpeciieHHs, no MicTATh ONUCH Tpoo0pa3iB cydacHUX poOoTiB, Oynn
BUSBIICHI e Y cepeHbOBIUUi B 3anucax Jleonapno na Binui. Y munynomy
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CTOJIITTI 3 SBHJIUCS MPHUCTPOT, 1[0 HATaIyrOTh JIOJHHY, 31aTHI BUKOHYBaTH
npocTi pyxu. B XXI cT. B po3BUTKY LIUX TE€XHOJIOTiH OylI0 JOCATHYTO 3HAU-
HOTO ycHiXy, 30kpeMa B SmoHis. Tam Be CTBOpEHI MPHUCTPOi, 31aTHI He
JIUIIe BUKOHYBATH BCUIAKI KOMaH/AH, ajie i BUpa)kaTH eMOLii 32 TOIOMOTOI0
’KECTIB, MIMIKH 1 MOBH.

TakuM 4MHOM, YMMAJIO0 €KCIEPTiB MOTOKYIOTHCS Ha AyMI, LIO TJIO-
OaNbHUX 1 MPUHIIMIIOBO HEPO3B’ I3HUX MPOOIIEM ISl CTBOPEHHS IITYYHOT JTFO-
JIMHU Ha cboTOHI Hemae. Ha oHi uX 3BepleHb MUMOBOJII IIOCTA€E 3allUTaH-
HS: aJIe UM TaK BXKe JIFOJCTBY HeoOXiTHUI aHaoT ®UBOi icToT? [IpnbiyHrKN
PO3po0OK B 11iii 001aCTi BUXOIATH 3 T€3H, IO «POOOTH — 1€ YHIBepCaIbHi COJ-
natiy». BoHu HaifdHIII, CHITBHIII, BUTPUBATIII 32 JToaed. ToMy mponoHyoTh
BHKOPHUCTOBYBATH JIOIMHOMOAIOHMX pOOOTIB MU JKBiJAIli1 HACIIKIB HA [3BH-
YaiHUX CHTYaIlil, B TPUBAJINX OOHOBHX JIisIX, 3HEIIKOKSHHI TePOPUCTIB. Bike
CTBOPEHI pOOOTH, YHE 3aBIAAHHS — JIOMIOMAraTH JIITHIM JIFOSIM 1 iHBasigam. [1o-
BHOI[IHHOTO JIFOJICBKOTO CITIJIKYBaHHsI BOHH HE 3aMIHIOIOTb, aJI¢ TIPH [LOMY 3/1aTHi
JIOTIOMOI'TH JIIOASIM B CAMOOOCITYyTrOBYBaHH.

[TpUXIIBHUKHY 1HITUX MOTIIS/IIB BBKAIOTH, III0 OKPIM PU3HKY TOTO, IO
MalllMHU TOYHYTh MPUIIMATH pillieHHs 0€3 BijoMa JIFOAWHH, ICHY€E i iHIIa He-
Oe3neka. JIronu mocTynoBo MPUITHHSIOTH TyMaTH cami. BHcoki TexHomor i 3ami-
HIOIOTB JIFOJMHI KOMITKY PO3YMOBY IpalLlfo. | 11e HanleBHO MO3HAYUThCS Ha 1HTe-
JIEKTI ITOJAJIBIINX TOKOJIIHb.

BpaxoByrouu Taki 00CTaBUHU, pO3BUBAETHCS M 1HIIIN MiAX1A — 1€ BIOCKO-
HaJICHHSI caMo] JIIOIMHY 3a PaXyHOK Kibep-mpuctpois. [lepcnexrnBa xxutn mo
JIBICTi POKIB B iIealbHOMY IITY4YHOMY TiJli, aje 30epiraroun CBOIO YHIKaJbHY
CBIJIOMICTb, — JIOKH 3 00J1acTi (paHTacTUKH. [IpoTe OKpeMi IITY4HI «CKIaI0B1»
JIOIMHY 3yCTPivaloOThCS BXke Ayxke yacTo. Tak, Hampukian, B [HCTUTYTI Maii-
OyTHBOI JonuHY TIpH OKC(POPACHKOMY YHIBEPCUTETI BBAKAIOTD, IO JIFOICTBO
y MaiiOyTHROMY CTaBaTUMe 00’ €KTOM KJIIOHYBAaHHS, IITYYHUX TeHETUYHUX 3MiH,
HAHOTEXHOJIOTIH. 3riIHO 3 TaKUM Oa4eHHSM, JFOJUHA MallOyTHROTO Oyne abo
CyIepCoNIaToM, a00 CyIepaTieToM, B MOPIBHAHHI 3 SIKMMHU CydacHa JIFOIMHA —
Himmo. beacmepTs mocsraTuMeThCst TUM, IO MO30K CKAHYBaTHMEThLCS aTOM 3a
aTOMOM, 1HIIIUMH CIIOBAaMH, MO30K MO>KHA Oy/ie IOMICTUTH B KOMII 10T, SIKUI
3MATHAN «KATH» (ICHYBaTH) BIYHO.

Ha nnaneTi, kepoBaHiii KoMII'10TepamM, He Oyne aHi pyTHHHOT poOOTH, aHi
0e3po0iITTs. 32 HASBHOCTI CAMOJIMCIUILIIHH KOXKEH BTUTFOBATUME B XKHTTS CBOT
Mpii i pO3BMBATH BIACHI TAJIAHTH HA KOPUCTH CIUTHBHOTH.

Po3BHUTOK iHTENEKTYaIbHUX TEXHOJIOTiH CIIOHYKa€e (QyTypoJoriB )KBaBO
MIPOTHO3YBAaTH MailOyTHE JIFOACHKOT IIMB1ITI3AIli] HA HAWOIMKYi AECATKH POKIB.
ITutanss 3am1poBaHKCHAS POOOTIB 3aiiMalOTh TOJIOBHE MICIIe Y INX IPOTHO3aX.
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Ko 3’IBUTBCSI MOXKITHBICTh OCHACTHTH POOOTIB MOBHOIIHHAM IITYYHAM 1HTE-
JIEKTOM, 0araTo 1o 3 TOro, IO MU JOKH Oa4HIIv JIUIIE B HAYKOBO-(haHTaCTHUY-
HUX (piTbMaX, MOXKJIMBO, ITOYHE BTITFOBATHCS B )KHUTTSA. OT JEsAKi 3 TaKUX ITe-
penbaueHs.

Bike y cepeniHi IBaIIATHX POKIB TOYHYTH YXBaJIIOBATHCh 3aKOHH, III0 pe-
T'YJIIOIOTh CTOCYHKH JTtofieH 1 po6oTiB. Lli akT OBUHHI (popMatizyBaTH JisUIbHICTh
PpOOOTIB, BU3HAYHTH TX ITpaBa, 000B’SI3KH 1 1HIIT 0OMEKEeHHS. A HAIPHKIHIII J[BaI-
LATUX EPCOHANBHI pOOOTH, 3/1aTHI HA MOBHICTIO aBTOHOMHI CKJIAHI Jii, CTAHYTh
TaKOI0 K 3BHYHOIO PIvUI0, SIK XOJIOAMIBHUK 00 KaBOBAapKa.

Ha moyarky TpuALATHX pOKiB HAHOPOOOTH MMOYHYTH BUKOPUCTOBYBATHCS
B MEIMYHUX IUISIX. BOHH 3MOXKyTh TOCTaBISATH )KUBIIIBHI PEIOBHHH JI0 KIIITHH
JIIONWHY 1 BUAAIATH Bigxoau. BoHU TakoX MpoBenyTh JeTallbHe CKaHyBaHHS
JIIONICHKOT'O MO3KY, IO JIO3BOJIMTS Il OUTBIIIEe 3pO3YMITH JIeTaji Horo poOoTH.
Kinens TpuansTUX OB’ A3YI0TH 3 MOABOIO IPOAYKTIB TPAHCTYMAHICTUYHUX TEX-
HOJIOTi# — pOOOTH30BaHUX JIFOJIei. BoHM OymyTh 00NaiHaHI TOAATKOBUM 1HTE-
JIEKTOM (HamlpuKiaa, OPiEHTOBAaHUM Ha KOHKPETHY BY3bKY cepy 3HaHb, MO-
BHICTIO OXOIUTH SIKY JIIOICHKAH MO30K HE 3MaTHHI) 1 BCIITKAMH OITIIiSIMH-
IMIUTaHT@HTaMH — BiJl 0O4ei-kaMep A0 JOAATKOBUX PYK-TIPOTE3iB.

Hapernri y cepetiHi COPOKOBHUX HEO10JIOTTYHIH IHTENICKT CTaHE B MUTbSPIN
pa3iB po3yMHIIINM, Hixk Oi0s10riuHMiA. [TouaToK IBOTO NIPOIIECY NPUB’I3YIOTH JI0
2029 poKy, KOJIM KOMII FOTep 3MOKE MPOUTH TeCT TIOpHHTA, JJOBOISYH HASBHICTh
y HBOTO PO3yMY B JIFOICBKOMY PO3yMiHHI LIbOTO ciioBa. Lle Oyae nocsrayro 3aB-
JUIKH KOMIT TOTEpHIH CHMYJIALT JTI0nCchKoTo MO3KY. | Bke opienToBHO y 2030-My
Oyze OCSTHYTOIO TaK 3BaHa TOUKA TEXHOJIOTTYHOT CHHTYIISIPHOCTI — IKICHUH TeX-
HOJIOT1YHHH CTPHUOOK, CIPaBKHiH BUOYX IHTEIEKTyaIbHUX TEXHOJIOTiH 1 poOOTH-
3arii. UuMano BYCHUX 1 €KCIIEPTIB Mepea0adaroTh, 0 32 TOYKOI TEXHOJIOT1YHOT
CHHTYJIPHOCTI HAaC YeKa€ IHIIMH CBIT, iHIIi TEXHOJIOT1, iHIIIE JIFOACTBO. ..

KoHTponbHi 3anutaHHA

1. llo Take po6oT?

2. XTO € aBTOPOM TPbOX 3aKOHIB pOOOTOTEXHIKH 1 PO LI0 B HUX HIEThCS?

3. Illo mpencTaBisrOTh OO0 POOOTH MPOMHUCIIOBOTO ITPU3HAYCHHS?

4. I11o Take HaHOPOOOTH?

5. SIki OCHOBHI 3aBIaHHSA POOOTOTEXHIKH?

6. Y yoMy 0c0o0IMBOCTI MOOYAOBU MaHIMyIATOPiB AJ1s poOOTiB?

7. SIki IpUHIUIIY 3aKIIAA0THCS Y CUCTEMY KepyBaHHS poOOTOM?

8. SIki METOIH IITYYHOTO IHTENEKTY 3HAUIILIN 3aCTOCYBaHHS B CUCTEMaX
KepyBaHHS poboTa?
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A dymaro, wo Haw po3yMm — ye npoepama,
modi Ik MO30K — aHasioe Komm'iomepa. Te-

6. nEPCHEK BU OpPemuyYHO MOXIIUBO CKoMitogamu emicm
IHTENEKTYAJIbHUX M@af(y Ha KoMm'tomep i makum YuHOM cmeo-

pumu ¢hopmy 8i4Ho2o xumms. Cbo200Hi,
npome, ye He 8 HaWuUX cunax.

CmigeH Yinbsim XokiHe,
aHenitcbkul i3uk-meopemuk
i Kocmoroe

lMpoeHo3u cbymyporiozis.

Micpu, odvikyeaHHss ma peanii iHme-
niekmyairnisauii.

li6pudHut iHmenekm

6.1. MporHo3un ¢yTtyponoris

VY mornepeHpOMY PO3AiTi MU TOPKHYIINCS TEMH IIPOTHO3YBAaHHS PO3BHUT-
Ky poOOTOTEXHIKM Ha HAaHOMIKYY NEPCIEKTUBY. AJle K OKPIM «OJIIOMHEHHS
po0OOTiB 1 poOOTH3AIIIT IFOMUHKI HAM CITiJ YeKaTH, CKOPIIIIe 3a BCe, 1 CYyTTEBOTO
BIOCKOHAJIEHHS 1HIIMX TEXHOJIOTiH, 1 MOSBM HOBUX, 1 BPELITi-PeIUT HOBOI —
BIPTYaJIbHOI PETLHOCTI, Ta, SIK HACHIJIOK, ITOBHOT e opMatii nuBimizanii. ko
B3SITH JI0 YBaru BeJIMUE3HI TEMIIM PO3BUTKY HAYKH, TEXHOJIOTIH 1 CyCHiNbCTBA,
CTa€ 3pO3yMUINM, IO HABiTh B HEJAJICKOMY MailOyTHEOMY yce€ II¢ MOXKIIHBE.
Xoua y fesiki mporHo3u GyTypoJIoTiB IEKOJIH BaXKKO OBIpUTH, ipoTe... [Toau-
BUMOCB, III0 OYiKy€ JIOACTBO BXKE 3aBTPA.

V nepiuiii MoJI0BUHI IBAJISATHX POKIB IEPCOHAIbHI KOMII IOT€pPH AOCAT-
HYTh 0OYMCITIOBANBHOI ITOTY>KHOCTI, TOPIBHSHHOI 3 JIFOACHKIM MO3KOM, 0e3-
poBOAOBUI foCcTyn A0 [HTepHETY okpue 85% noBepxHi 3emili, a pUHOK raji-
KETiB-IMIUTAaHTAHTIB cTaHe MacoBUM. [Ipomecopu cTaHyTh HACTINIBKY JICTICBH-
MU 1 MIKPOCKOMIIYHUMH, 110 iX BOYZOBYBAaTUMYTb Y BCi MOOYTOBiI MPHUCTPOT, 1
BOHU CTaHYTh «PO3yMHHMM». CBIT Oyne MOKpHUTHH TT00anbHO0 iHpOpMAITii-
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HOIO TTABYTHHOIO, 3 SIKOI0O MU B3a€MOJITIMEMO 3a JJOTIOMOTOI0 TajpkeTiB. Le
Ma€ YTBOPUTH HOBY CYTHICTh — iH(Ocepy HuBiIizalii 3 BeTH4e3HUM 00’ eMOM
iH(pOopMaIIil i MOKIIMBICTIO ii 00pOOKH y peanmbHOMY Yaci. [Tomyk 3nificHIOBa-
TUMETBCS HE JIUILIE 32 JOIOMOTOI0 MOBH, alie if 3a JJOIOMOTOI0 JTyMOK, a pe-
3yJIBTaTH TIONTYKOBHX 3aIlTUTIB BUBOIUTHUMYThCS Ha €KpaH JIiH3 a00 OKYJISPIB.

3aBIsAKH HAyKOBOMY IIPOTPECY 32 OAMHUIIIO Yacy MU IIOIOBKYBaTUMEMO
CBOE XKUTTSA Ha OUIBIIE Yacy, HiXK Mpoiiiao. BUkopucToByrour miaxij 1o 6io-
JIOTi1 SIK JI0 TpOrpaMyBaHHsI, BAKOPUCTAaHHS 3D-MpiHTEPiB 103BOIUTH BUPOILY-
BaTH HOBI TKAHWHH 1 opraHu. HaHoManvHu iMIUTaHTYBAaTUMYTHCS TIPSIMO B MO-
30K 1 31IHCHIOBaTUMYTh JTOBUIbHE BBEICHHS 1 BUBEJCHHS CUTHAJIB 3 KIITHH
Mo3Ky. Lle mpuBeze 1o BipTyaabHOT peaIbHOCTI «IIOBHOTO 3aHYPEHHS), SIKa HE
notpelye KOAHOTO 10aTKOBOro obnanHaHHs. BonHowac Oyae 3pobneHo riran-
TCHKHIA IPOPHUB B pO3YMIHHI TAEMHUIII JTFOICHKOTO MO3KY. JlesiKi 3 alrOpUTMIB,
SIK1 KOAYIOTh JUISSHKH MO3KY, OyayTh po3IIn(poBaHi i BKIIIOYEHI B HEHPOHHI
MepeKi KOMIT 10TepiB. PO3KBIT HAHOTEXHOJIOT1# B MPOMHUCIIOBOCTI TIPUBE/IC 10
3HAYHOTO 3/ICLIEBIEHHS 1 301IbIIIEHHS BUPOOHMIITBA BCIX MPOAYKTIB, a COHSY-
Ha CHEPTisl CTaHe HACTIIBKYU TOCTYITHOIO 1 IIONIMPEHO0, IO 33J0BOJIBHATHME
BCili cymapHiil eHepreTuuHii moTpedi T0ACTBA.

EnleMeHTH KOMII IOTEPHOTO IHTENIEKTY CTAHyTh 000B’ SI3KOBUMH B aBTOMODI-
nsix. JIromsiM 3a00pOHATS Ci1aTh 3a KEPMO aBTOMOOLIIS, He 001aJHAHOTO KOMIT FO-
TEPHUMH IIOMIYHHKAMH, & JOPOTH 3aITOBHATH aBTOMOOLITI, III0 CAMOKEPYIOTECSL.

3 cepeaMHHU CTOMITTA BiAOyeThCs eplia MOoTeHIiHHa peatizallis 6e3cMepTs —
3aBISIKM apMii HAHOPOOOTIB, SKa JOMOBHIOBATHME IMyHHY CHCTEMY 1 «BHUH-
iaTuMe» XBopoOH. 3aBAsKH BENUKiH KUTBKOCTI HAHOPOOOTIB JIIONCHKE TiJIO
3Moske HaOyBaTu Oyzb-sK0i (POPMH, a BHYTPIIIHI OPTaHH 3aMiHIOBaTUMYTh KiGep-
HETUYHUMU PUCTPOSMU Habararo kparoi sikocti. L Ty4yHe 3amiigHeHH TOBHICTIO
3aMiHUTH IPUPOJIHE, & B OKEAHAX TIATUMYTH THCS1 PepM, SKi BHPOOIATUMYTh
MPOJIOBOJIBCTBO B HeUyBaHMX MacuiTabax mo0 mporoxyBatu 10 mMinbsapaiB
JTIONEn.

Hapemri, 6imx4e 10 KiHLS CTOMITTS, IITYYHUN IHTENIEKT CTaHEe B MUIbSIP-
I pa3iB pO3yMHININM, HiX OiomoriyHuil. | TyT MH MaeMo MOBEpHYTHCS 10
MOHSTTS TEXHOJIOTIYHOI CHHTYJIIPHOCTI, PO SIKY 3raJlyBajocs y ONepeaHbo-
My poszimi. [lounnaroun 3 2030 poky JIIOACTBO CYTTEBO Bidye IEpeBart i
HeOe3MeKH pO3BUTKY IITYYHOTO iHTeneKTy. Bike 3 2045 p. BinOyneTbcs HacTaH-
HS Apyroi a3y TeXHOIOTIYHOI CHHTYIISIPHOCTI, KOJIH TUIAHETA IIEPEeTBOPUTHCS
Ha OJIMH TIraHTCHKHUI KOMII IOTEp, SIKHii Oy/ie KepyBaTH apMisiMu POOOTiB Ta U
YCIM CYCIIJILCTBOM. | HANIPHKIHIII CTOJITTS HACTaHE TPeTs Pa3a TeXHOIOTT9HOT
CHHTYIIIPHOCTI — IIPOLIEC MMOUIMPUTHCS HA YBECh IPOCTip BeecriTy, ne merka-
TUMYTb JIFOITH.
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Sk BOHO OyJie — MOKaXke 4ac, aje 3apas, 3 MO3MIIii CbOTONEHHS, TOIiJTb-
HO OL[IHUTH Mi(H 1 peaii iHTeTeKTyali3alii CHCTeM Ta IPeciOBYTO1 TEXHOJIOT1-
YHOT CHHTYJISIPHOCTI.

6.2. Michn, ouvikyBaHHA
Ta peanii iHTenekTyanisauii

[Ipofinuo Bke miBCTONITTSA 3 MOSIBU TEPMiHY «IITYYHHUH iHTETIEKT» Ta MO-
MeHTY O(DiIiifHOTO HAPOPKEHHS HOBOT HayKH. SIKIIIO O3UPHYTHCS Ha3a]l, 3ra-
JIaTH T1 HaIi1 1 OOILSTHKY, SIKi 3BY4aJIi Ha IMOYATKY IIJISXY, OI[IHUTH, 1[0 CTAI0CS
HacCTpaBJi, He0OXiTHO 3a3HAYHTH, IO 332 Yac CBOTO PO3BUTKY rajy3b HayKH
«UITYYHUH IHTENEKT» JeKiIbKa pa3iB MPoXoauiia yepes 3MiHy OCHOBHHX ITi/IXO/iB,
OCHOBHOI apaJurMHy, sIka BU3HAYA€E CaMy METY il pO3BUTKY.

[ouarkoBe, 10 cnajgae HAa AYMKY JIOAMHI, SIKa BIOEPII Yy€ MPO MITYYHHIHA
THTEIIEKT, I1e Te, 0 (paxiBIli HAMAraroThCS CTBOPHUTH «IITYYHHI MO30K» —IIIOCh Ha
3pa30K WITY4YHOI HUPKH a0 mTyyHOi pyku. ToOTO BBaXkaeThes, IO iX OCHOBHI
3YCHILIS CIIPSIMOBaHI Ha CTBOPESHHSI TEXHIYHHUX IPUCTPOIB, 3/IATHUX 3aMIHUATH 1HTE-
JIeKT J1ronuHHU (a0, NpuHaiiMHi, MaBmx). Ll qymMKa € mmGoKo HOMHIIKOBOIO, X04a
0 TOMy, 1110 MH, Ha JKaJb, Jy)K€ MaJIo 3HAEMO IIPO Te, IO TaKe IHTENICKT.

Mu Bxe BMiEMO He JIMILE JIIKYBaTH Pi3H1 OPTaHHU JIOJCHKOTO OPTraHi3My,
ase i OyayBaTy AJsl HUX IITY4YHI 3allaCHI YaCTUHU a00 3aMiHIOBAaTH YBECh OpraH
ILJIKOM HOTO TEXHIYHOKO MOMIOHICTIO. 3 IHTEJICKTOM CUTYAIlis a0COJIOTHO 1HIIIA.
3a3Buuail BBaXayiocs, 10 BMICTHUILEM 1HTEJIEKTY JFOJUHU € HOTO MO30K, ITPO-
TE€ OCTAaHHIMHU POKaMH II€ CTABUTHCS il CyMHIB. BHCIOBIIOETHCS HAaBITH TiImO-
Te3a, 110 IaM’SITh JIFOIMHU JIOKAIi30BaHa B OTOUYIOUOMY HOTO MMPOCTOPI, @ CTPYK-
TypH MO3KY 320€3MeUyIOTh JINIIE KOHTAKT 3 IIM TIOJIEM ITaM’sITi. Y TaKoMy pa3i
JIOpEYHa aHaJIOTisl 3 KOMII I0TEPOM, IO MPALIOE 3 ACSKOI0 PO3MOAUIEHOI0 Oa-
3010 3HaHb. A caM KOMIT IOTep YSBIISIE 0araTomnpoIeCOPHUN KOMITIEKC 3 Imapa-
JIeJIbBHUMU 00uncIIeHHAMHU. Ha 1yMKy BiToMOTo paisiHCEKOTO BYEHOTO 3 Kibep-
Hetuku J[.O. IlocnenoBa, B MO3KY peaii3oBaHi TpH crielu(idHi MEeXaHi3MU
00poOku iHpopMarii:

- 3BUYAiHUN IUQPOBUHA KOMII'IOTEp, 3AATHUH MEpepoOsITH CHMBOJIH,
MIPOBOAMTH OOUMCIIEHHS 1 MipKyBaHH:I 3 IX BUKOPUCTaHHAM (J1iBa IiBCcdepa MO3KY);

- aHAJOTOBUI KOMII'IOTEp, IO OIepye 3 Oe3mepepBHUME oOpa3amu,
311 CHIOE TEOMETPUYHI IEPETBOPEHHSL, BUALISIE CXOXKICTD 1 BIIMIHHICTh B 00pa-
3ax (mpaBa miBcdepa MO3KY);

- 1, HApeLTi, TPeTii «MexaHi3M» — CrielialIbHUNA pOrpaMyodnii IPUCTPiid,
3a JIOTIOMOT 00 SIKOTO (POPMYIOTBCS IPOrpaMu poOOTH U(POBOTO Ta AHATIOTO-
BOTO KOMII'F0Tepa (11e JI000Bi J10J1i 000X MiBKYIb, BIAMOBIIAaNbHI 3 MPOIECH
HaBYaHHS).
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Ha cy4acHHUX KOMIT'I0Tepax BIAIOCS BIITBOPUTH YUMAJIO MPOIIECIB, SAKi
TPaAJAUIIIIHO BBAXKAIHCS MOHOTIOJIEIO JIFOICHKOTO 1HTENeKTy. BimoMi mporpamu,
10 MUAIITYTh HENOTaHY MY3HKY, IIIJIKOM PUCTOWHI BIpIIIi, IIIO CTABJIATH BIpHUH
MEJIUYHUI AiarHo3 abo JaroTh paidy, K HAHOUIbII BUTITHO BKJIACTH KaIliTall.
AJle KO)KHA Taka Iporpama cama 1o co0i He € MPOSBOM IHTEJICKTY MaIlluHH.
«lHTEeneKTyasbHa» CKIIAA0Ba € BiJOOPaXXEHHIM 1HTEJIEKTY TOTO MPOrpaMicra,
[0 HaNKCaB NMpoTpaMy Ta 1HXKEHepa Mo 3HaHHAX, IO MiroTyBaB HEOoOXiTHI
JaHi 1 3HaHHs. [HTeNeKT TIONNHY IPOSIBISAETHCS HE TUTBKU Yy TOMY, IO BiH MUIIIE
BipIIIi, PO3B’sI3y€ MaTeMaTHYHI 3a/1a4i, BHHAXOAUTh HOBI TEXHIYHI TPHCTPOT, a B
TOMY, 1110 BiH MO>K€ HABYUTHUCSA 11€ POOUTH. | TYT MOXKIMBOCTI JIFOIUHHU BOICTH-
Hy Oe3MeXHI.

3 pOro MOXKHa C(HOPMYITIOBATH OCHOBHY METY HAyKOBOT'O HAMPSIMY «ILTYY-
HUH iHTEeNneKT. Ll MeTa momsirae B CTBOPEHH1 3aC001B, SKi TO3BOJIIH O KOMII -
1oTepam, podoTaM i 1HIIMM IITyYHUM CUCTEMaM IIPY BUHUKHEHH] JesSKo1 mpo-
O1emMu, 1o MoTpedye pilieHHs, OyAyBaTH CAaMOCTIHHO MPOIEAYPY, SIKa TO3BOJISE
110 poOiemMy BUpIUTH. TOOTO CTBOPEHHS B MALIHMHI JESKOTO «IIPOTpaMicTa —
0CBH IIEPIIOPSIHE 3aBIaHH, Ha l BUPIIICHHSM SIKOTO IBCTOITTS 0 IOTHCS Hay-
KOBI 1 (paxiBLIi B 001aCTI KOMIT IOTEPHHUX HAYK Ta IITYYHOT'O IHTEJICKTY.

Hackinpku peanbHOIO € IepCIEeKTHBA JOCATTH YCIIXy Y I HEempocCTiif
cnpasi? TyT Tpeba 3amaTucs iHIIMM 3aUTaHHIM — a PO3yMiEMO MU LI0-HEOYIb
IiHCHO Tak, sIK 1e € Hactpasai? Jltonemu, y ToMy 9mcii i 6araTbMa BYSHUMH,
BOJIOJI€ Bipa B T€, IO JIOACHKUN MO30K B IPUHIIHII 3aTHUH OCATHYTH ICTUH-
HY CYTHICTB pedeH 1 sIBUI y HaBKOJIMIIHBOMY CBiTi. L5 Bipa #ine Bix mporecy
3BUKAHHA 10 HOBUX MPEJCTABIIEHb, IKUH BU3HAYAE YCIO ICTOPiIO IPUPOIHUX
HayK. 3 pO3BUTKOM HayKH yce OLIBIIe 3p0CTa€ KiTbKICTh allPiOPHUX TBEPKEHB,
0 MpHiiMaloThes Ha Bipy. 3a BUcHoBIOBaHHAM Makca Ilinanka «BueHi He
3MIHIOIOTb ITOTJISIAIB, BOHH IIPOCTO BUMUPAIOTH, @ HOBI ITOKOJIIHHA 31 MIKUTEHOT
JIABU 3BUKAIOThH JI0 HOBUX NMOTIISAIBY. Ta ¥ 1 B camiii OCHOBI HAayKH JIGXKUTH Bipa
B 00’€KTUBHE iCHYBaHHS 30BHIIIHBOTO CBITY, HE 3aJIe)KHE BiJl BIaCHOT CBiJIO-
MocTi. Un 03Havae yce ckazaHe, 1[0 MU HIUOro MO-CIPaBKHbOMY HE po3yMie-
MO, Hi B YOMY HE MO)KEMO OyTH J0 KiHIIS TepeKOHAHNMH ?

A. TropiHT 1T0Ka3aB, 0 HEMOXKIIUBO 330BHI BIAPI3HUTH JIIOIUHY, 1110 MA€
IHIUBITyaIbHY CBIIOMICTb, BiJl JOCHTH XUTPOMYZIPO 3pOOIEHOTO aBTOMATA, IKUI
IHJIUBITyallbHOT CBIIOMOCTI HE Ma€. TakuM YMHOM, iHJIUBIiTyallbHA CB1IOMICTh
3HaXOMIUTHCH 1, CKOPIIIIE 3a BCE, 3aBK/IU 3HAXOAUTUMETHCS 32 MEKAMH HayKH.
I He nuIIe CHOTOAHINIHBOT HAYKH. [HINBITyaNbHA CBIIOMICT JISKUTH 38 MEXKa-
MU Oy/Ib-5IKOT MECITHMOT HAyKH.

OTxe, TOBOPSTYH TIPO MOXKIIMBICTh CTBOPUTH INTYYHHUH HTENEKT, HayKa
BIZIIOBi/Ia€ «MO>KHAY, aJie IIPH I[bOMY BHPIIINTH, CTBOPCHHH a00 Hi INTYIHUI
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IHTEIIEKT, BOHA B 3MO31 TUTbKH CBOTMH HayKOBHMH METOaMH, TPUHITUTIOBO He-
3MQTHUMHM BiIPI3HUTH 00’ €KT, 110 MA€E iHUBIyaIbHY CBIJOMICTb, BiJl aBTOMa-
Ta, IO HEIO HE BOJIOJIE. Y CBOIO YEPTY PEIIiTisl BiNIOBIIAE «HE MOXKHAY, TOMY
110 JIFOJIUHA MOJKE 3pOOUTH TiIBKU MaTepiaibHe, a iHIUBI1yallbHa CBIJIOMICTb,
10 BBAXKAETHCS HAMU 000B’SI3KOBOKO 03HAKOIO 1HTEIIEKTY, TAKOIO HE €.

'V KOXHO1 JIFOTMHY B TOJIOB1 3HAXOJUTHCS CKJIaHA HEMpOHHA Mepesxa. | sKiio
BCl HEWPOHH BUTATHYTH B OJIHY HUTOUKY, TO BHiie 2,8 MiibioHa KitomeTpiB. Lle
BHCTa4ae, Moo 68 pasiB o0neTiTH TO0BKOIA 3eMiti a00 CiM pasiB 3itaT Ha MicsIiib.
B J1r0/1chKOTO0 110111 HEHPOHY YTBOPIOKOTHCS 3 HEHMOBIPHOFO IIIBHIIKICTIO — Maiike
30 minbiioHiB 3a ronuny. KoxkeH HeiipoH mae 10 10 000 abo Ginblie MOXIIMBUX
3B’SI3KIB 3 IHINMMHU HEHPOHAMH. A B IIIIOMY BCUISIKHX 3B’ 3KiB-KOHTAKTIB B MO3KY
— Hes3niueHHa 0e31iy, He MeHIIe, Hik 3ipok y BeecBiti. Tak i BuXonuTs HelipoHHa
Mepeka, 1o sKii Tede iHdopmartis. [ Tam xe 00pobisieThes. Sk 11e BitOyBaeThCs —
MU He 3HaeMo. MO>KITHBO, LII0 MO30K BUKOPHCTOBYE 1HILIOTO TUIIA MATEMATUKY, YU
B3araji iHnry ¢pi3ndHy OCHOBY, IIIe HEBiTOMI HAM CHTHAJIH. ...

Bunaruuii Maremaruk i pinocod Pomxep [lenpoys ckazas: «MoentoBaH-
HsI MO3KY HEMOXJIMBE, TOMY IO HE BCe B MO3KYy — oOuncieHHs. [HTenekT
BHUMArae po3yMiHHsl, @ pO3yMiHHA — YCBIJOMIIEHHS. A 1110 TaKe YCBiIOMJICHHS —
HIiXTO He 3Ha€. SIK 1e BinOyBaeThCs GopMaIBEHO — HE 3HAEMO. SIKi alropuT™H,
SIK OIKCATH, U100 MepeJaTH MallkHi — He 3HAEMOY.

CyuacHi CynepKoOMIT I0TEpH 3IIHCHIOIOTh TPUIBHOHU Omepalliii B CEKyH-
ny. | s mBHaKicTh 301IbIIYETHCS KOXKHI TPU MicALA Y ABa pa3u. AJe 1ie He-
3piBHSIHE 31 MIBHIKICTIO MPOBEICHHS HEPBOBUX MPOIECIB Y HAC B MO3Ky. Bu-
XOIUTb, IO 32 MBUIKOCTIMH MU MPOTPAEMO LIIO Py HA3aBXKIH, 1 UM € IIaHCH
HA3JIOTHATH — MU TIOKH HE 3HAEMO.

UnMalio BYEHUX BBAXKAIOTb, 110 OCHOBHOIO 03HAKOIO IHTENIEKTY € 31aTHICTh
[0 HaBYaHH:. Bigommuii paxisenp 3 mpo6ieM MoBH 1 MucieHHs npogdecop CaHKT-
[eTepOyp3bKoro aepkaBHOTO yHiBepcuTeTy TersHa UepHiriBcbka po3MipKo-
BYE€ 3 [IOTO MPHUBOJY: «SK 116 pOOUTH JIFOACHKE TUTA? BOHO MPUXOIUTH y CBIT
SK 1HOIUIAHETSHUH, He 3HaI04HU ITPO HHOT'0 Hivoro. BoHO MOBHHHE BCe PO HbO-
ro B3HATH. Y I[bOMY HOMY JiorioMarae Horo Mo30K, 3aBJISIKH TeHETUYHIH Mpo-
rpami, sika 3Hae, sIk BUI0OyBaTH 3i CBiTY iH(popmauito. Tenep ysaBiTh, 0 AUTS
MTOBUHHE OMaHyBaTH MOBY TOJIi, KOJIM HOTO HIXTO IIbOMY He BUNTH. BOHO uye
Oararo pi3HHX 3BYKIB i TOBUHHE BU3HAYUTH: 110 MOBa, a 110 He MoBa. Cycinu
CHIBaIOTh, KIMIKK HABKAIOTh, COOAKH TaBKAIOTh, MAITMHY CKPUILISATH rajibMa-
M. 1110 3 iporo mMoa? Momy HixTo He miakasye. b Toro, iioMy HiXTo He
MIOBiTOMIISIE )KOIHUX MPABUII a Hi PO BiAMIHKH, a Hi PO 3aKiHYeHHA. BoHO
camo co0i muIIe Tak 3BaHy KapTy MOBU. [{UTs BUKOHY€ HEMOBIpHE 3a CKJIaI-
HICTIO 3aBJaHHA. SIK BOHO 1Ie pOOUTh — MU HE 3HAEMOY.
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6.3. 3arpo3u i nepeBarm
TEXHONOriYHOI CUHIYNSAPHOCTI

IMounnaroun 3 X VIII cT. po3BUTOK LMB1I3a1lii BU3HAYAETHCS IHAYCTPialib-
HEMH ernoXxaMu ABCTpilicekuii exonomict Mozed Llymnerep (Joseph Alois
Schumpeter) 3anipOIOHYBaB HUKJIOBY MOZEIb 1HAYCTPiaIbHOTO PO3BUTKY. TpH-
BaJIiCTh KOXKHOTO ITUKITY, Ha OTO yMKy, IIBU/IIE 3a Bce ckianae 50-60 poxis.
[TouaTok 4eproBoro MKy 3HAMEHYETHCS IEBHOIO IPOMHUCIIOBOIO (TEXHOJIOT Y-
HOFO) PEBOJIOLIIEO 1 CBITYMTH PO BUHUKHEHHS TPUHITATIOBO HOBOT'O BUPOOHH-
40-€KOHOMIYHOTO CEepEJIOBHINA B CYCHILCTBI (puc. 6.1).
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Puc. 6.1. Inoycmpianvui (mexnonoeiuni) yukau (3a LLlymnemepom)

3aKkiHYeHHS 11’ ATOTO MUKy MPOrHO3yBaiocs mpubiau3Ho a0 2020 poky i
BBaXKAJIOCS, IO LEH LUK € OCTaHHIM IIMKJIOM iHJYCTPiaJbHOTO PO3BHUTKY 1
BOJIHOYAC BJIAE 13 ceOe CBOEPIHUH IepEXiTHIIA MePio] 10 HOBOTO THITY CYCITLTb-
CTBa — MOCTIHYCTPiaJbHOTO. AJie PO3BUTOK TEXHOJIOT1H IepeBEPIINB YCi CIIO-
NiBaHHS 1y a3y NOCTIHAYCTPiaIbHOTO CYCIIBCTBA, HA JyMKY 0arathox BUe-
HUX 1 (paxiBLiB, CBIT yBIHIIOB BXe 3 moyaTky XXI cTomiTTs.

PO3BHUTKOM ITHX MTOJIOKEHB CTaJIa 1HIIA TEOPSTUIHA KOHIICTIIis TOCTIHITY-
CTpiajJbHOTO CYCIiJBCTBA, 3 KO0 BOHO OTPUMAJIO Ha3BY «iH(pOpMaLiiHOTO
cycmiibeTBay. Lleit TepMiH BHHHKHYB B CEPEIOBUIII SIIOHCHKUX COIIIOJIOTB
Ha noyaTtky 1960-x pokiB i mpeacTaBisie icTOpUUHY (pa3zy MOXKIMBOTO €BO-
JOIMHOTO PO3BUTKY IUBINI3aIi1, B AKiil iHQopMallis 1 3HaAHHS SK TOJOBHI
MPOIYKTH BUPOOHULITBA MPOAYKYIOTHCS B €IMHOMY iH(pOpMaLiifHOMY TpO-
cropi. ®paniy3pkuit ekoHoMicT i cotrionor XK. dypact’e (Fourastie) Bu3zHa-
YaB MOCTiHAYCTpiallbHE CYCMUIBCTBO AK «LUB1LII3ALIS TOCIYT», TOOTO PO3BU-
TOK IIMPOKOTO CIIEKTpa Mociyr Ha ocHOBI Bukopuctanus IKT (e-Services).
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Jlo mporo ciij A0JaTH, MO HOBa €IoXa IOB’sI3aHa 1 3 IHTEIEeKTyali3alli€eo
CHCTEM 1 TEXHOJIOT1H.

Y 11poMy 3B’S13Ky BUHUKAE JIOT19HE 3alIUTaHHS — KyIN CIIPSIMOBAaHHH BEK-
TOP HAILIOTO PO3BUTKY 1 sIKi MOKITMBI HACTIIKK IIUX IpolieciB? BoueBup, K110
CIiTyBaTH 1/1esM OaraTboX BUCHUX 1 (paxiBIliB, HAIPHUKIIA, KAHAJCHKOTO ITyOIi-
unucta Jlona Tanckorra (Don Tapscott), riodanabHICTb 3MiH, 1110 BiJOyBatOTHCS
3 JIOACTBOM, BU3HAUA€E HATIPSM «IIH(YPOBA CKOHOMIKa» UH «EII0Xa MEpPEeKeBO-
rO iHTENEKTY», IKUMHU BOHO PyXaTHUMEThCS B IEPCIIEKTHBI, 200, sIK ObIIICTh
(axiBIIiB IMEHYIOTb, «epa iHQopMaIlii» uu «udpoBa ermoxay.

He cnin, npote, aymary, o MaiOyTHE «eJIEKTPOHHO-LI(POBE CIIiBTOBapH-
CTBOY € CYLIUTLHAM TTaHETiPUKOM 1H(QOPMAIIIHHIM TEXHOJIOTISIM. 3HAYHOIO MipOIO,
SIKIIIO TIPOBECTH aHAI3 ICHYIOUMX 1 MOTEHLIHHNX POOJIeM, TTOB’A3aHMX 3 MaiOyT-
HBOIO BIPTYaTi3alli€r0 )KUTTS, HEOOXiTHO TIPHITHTH YBArH JI0 JYMKH 0araTbox Bue-
HUX, 1110 Cy4acHa 3eMHa IIUBLTi3allig 3HaXOAUTHCS Ha MOPO3i Ay’e BaKKOI KPH3H.

Kpu30Bi siBHIIIA CYTIPOBODKYIOTE YCi €TaITl PO3BUTKY LUBLMi3amii (puc. 6.2).
3a 00’ €KTUBHUMH MOKAa3HUKAaMHU KOXKEH eTal PO3BUTKY CKIAaNaeTbes 3 (azu
nmovaTky erairy, Gpasu migiiomMy i Gpa3u 3aHenary, mo rpadivHo MOXKHA TpeCcTa-
BUTH 5K S-MOAIOHY KpUBY (Ha puc. 6.2 TIOKa3aHi )XUPHUMHU JiHiIMH). Xapak-
TEpHHUM € Te, [0 KOKHA HACTYIHA KPH3a I1e OUIBII CYyTTEBO BIJIMBAE HA CTAH
0e3neKku HMBLTi3alii, 1[0 Ha PUCYHKY B110OpakeHO KPHUBOIO CTPIIIKOIO.

Kpuza
3HUXKEHHA  iHTeneKTyanbHOCTI
Kpusa PIBHA
[yxoBHocTti  OCBITW

Kpusu
L]
Buau 2
eBonouin
«Q
Mu 3apas m ]
nech TyT...
Enoxu AHTUYHICTL IHpycTpianisauis IHTenekTyanisauis
Ppo3BMUTKY PeHecaHc IudopmaTmzauin  TeXHomori

Puc. 6.2. Kpuzosi sisuwa emanis po3gumxy yuginizayii

IepeadyTTs KiHLIS €IOXU 3aB3KAH BUKIUKAJIO [0 KUTTS YMMANO AUBHUX CyC-
IUTBHUX pyXiB. Tak, HATPHUKIHII iHAYCTPiaTbHOT 3’ IBIIINCS «3€NeHI», IO TIpar-
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HYTh 3y[IMHUTH TPOMHUCIIOBUH PO3BHUTOK JUTS 30€PEIKCHHSI MiCIIsl ICHYBaHHS, «aH-
TUTIIO0ATICTI, IO 3aKJIMKAIOTh BIZIMOBUTHCS BiJ| iHTyCTPIaIbHOT EKOHOMIKH B iM 5T
TPAJHIIIHHIX KYTBETYPHHX IIHHOCTEH. Y IIbOMY psiITy 3HAXOIATHCS 1 Ti, 10, TIEpe/I-
Oauarouy 3aBepllIeHHS epH iH(opMaTH3allii, MPOPOKYIOTh NPUXiA CYCHIJIbCTBA
Ki0OpTiB, y SKOMY JIFOICTBO YIIEPIIIE Y CBOIN 1CTOPIT OMMHUTHLCS B CHTYAIIiT, KOJIH Ha
IaHeTi OyIyTh ICHYBAaTH iCTOTH, PO3YMHIII HiX JItoau. Ta i 4yMMajo BUEHHX i
EKCIIePTiB Mepen0adaroTh, M0 301IBIICHHS IIBUAKOCTI TEXHOJIOTIYHHUX 3MiH He3a-
OapoM MpHBe/e [0 SIKICHOrO TEXHOJIOTIYHOTO CTpHOKa, CIIPaBKHBOTO BHOYXY, 1
Oyrie TOCSATHYTORO TaK 3BaHa «TOYKA TEXHOJIOTIYHOT CHHTYIIIPHOCTD».

TepMiH «CHHTYISPHICTBY» 3alI03WYEeHUN Y acTpo(i3UKiB, 5IKi BAKOPHCTO-
BYIOTb HOTO ITPY OMKCI KOCMIYHUX YOPHUX Jip. MaTeMaTHuHO CHHTYJISIPHICTb
(ocobauBicTh) — 1e Touka (yHKII1, 3HAYEHHS B fKil mparHe 10 HEeCKiHYeH-
HOCTI, 200 1H1III TOAI0H1 0cO0MMBI ToUKH. Lleii TepMiH y TaHOMY KOHTEKCTI yIiep-
I1Ie BUKOPHUCTAB 1€ B cepeinHi XX CT. BUJATHUI BUSHUH Ta BUHAXITHUK TIEp-
mmx kKomrr '1otepi k. @on-Heiiman, Maroun Ha yBasi MaTeMaTH4HE, a HE ac-
TpodizuuHe PO3YyMIHHS IILOTO CJIOBA, TOOTO TOYKY, 32 KO E€KCTPAIMOJISIIis
MMOYMHAE JJaBaTh 0e3NTy31li HenepeA0adyBaibHi pe3yabTaTh (PO3XOAUTHCS).

Omxe aHaIiTUKY 3 pi3HUX KpaiH (Vernor Vinge, Ray Kurzweil, Konctantun
Banamos, Aaapeit Hopoc€nos, Anekcanap boloHKHH Ta 1H.) BBaXKarOTh, [0 iHTCH-
CHBHICTh TE€XHOJIOTTYHUX 3MiH OIS TOUYKH CHHTY/SIPHOCTI Oynie BHILOIO, HIXK 1€
MOXKE YSIBHTH CyJYacHa JIFOJMHA, a 32 TOUYKOIO TEXHOJIOTIYHOI CHHTYIIIPHOCTI HAC
YeKa€ IHIIMK CBIT, 1HIII TEXHOJIOTII, 1HIIIe JIFoACTBO. HacmiKu Takoro CTaHOBHINA
MOKHA ITITKOM pealtbHO ysBUTH. OJIMH 3 HUX MOJIATAE y TOMY, III0 TIEPECivHi rpo-
MaJIsIHM He 3MOXYTb IIepe0yIyBaTHCs], OTTaHyBaTH TEXHOJIOT1i HOBOTO CYCIIIbCTBA,
TIOYHYTh CYITUTHHUN JICHB IUBUTHCS TelleOaueHHS 200 PO3BAXKATHCS KOMIT FOTSPHHU-
MH irpam, i OyTyTb BUTUCHEHI 3 CYCIIIbHOI CLIEHH 32 HETIOTPiOHICTIO.

HaBiTh cbOTO/HI HaM Jy)Ke CKJIaJHO HE BiJICTABATU BiJl TEXHOJOTIH, sKi
PO3BUBAIOTHCA 13 3alIaMOPOWIMBOIO MIBUAKICTIO. IIpoTe 3 HacTaHHAM Yacy
CHHTYIISIPHOCTI ITf INBUAKICTE CTaHe Habararo OiIbIION0.

3acrepeskeHHs U100 MaOyTHHOTO TaHYBAaHHS IITyYHUX iCTOT, 30KpeMa
3aBIISIKH 3yCHJUIAM IMHCbMEHHUKIB-(DaHTACTIB, BXKE CTAM 3BUYHUM SBUILEM.
3ragaiiMo oHe 3 HAUTOXMYPILIUX NepeadayeHb MUChbMeHHUKa-(haHTacTa Ap-
Typa Knapka, oo Hanucas npo mry4nuii intenext Hal-9000, sixuii yripasise
KOCMIYHUM Kopabiiem, 110 Bianpasuscs B nomiT 1o FOmitepa. Komn’orep Bu-
SBIISIETHCSI HA0araTo po3yMHIIINM 3a JIIOANHY, BiH MHUCIHUTE HE3aJICKHO 1 KpH-
TUYHO, YMi€ 0OpOOISATH MOBH 1 Ma€e IIEHTpaJIbHY HEPBOBY cucTeMy. BiH Ha-
CTUTBKH CXOKWH Ha JIIOJICH, 1110 B SKHICh MOMEHT ITPOCTO CXOTUTH 3 PO3YMY...

OxpiM pU3HKY TOTO, 1110 MAIIMHU TOYHYTh IPUIMAaTH pilieHHs 6e3 Bi10-
Ma IIFOJIMHY, iCHye i iHIIa Hebe3neka — popMyBaHHS «poBauiss Mypay. ¥V
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SIKHICh MOMEHT MOJJIMBOCTI IHTEJIEKTyaIbHAX CHCTEM HACTIIEKH ITePEeBEPIITy-
BaTHUMYTb Hallli, [0 MU IEPECTAHEMO PO3yMITH MEXaHi3MH 1 JIOTIiKY, IO CTOATh
3a pilIeHHSIMH, M0 TPUHMAIOTECSI HUMU. JInmre oKpeMi IpeaCcTaBHUKH JIFON-
CTBa, HailOiNbII 00i13HAHI, 3MOXKYTh KOPHUCTYBATHCh HOBUMH TEXHOJOTLSIMH.
OcHoBHa Maca JIIoel HTOCTYIIOBO MPHUITHHATE TyMaTH caMi, aJDKe BUCOKI TEXHO-
JI0Tii 3aMiHIOOTH JIFOAHHI KOMITKY PO3yMOBY MPALlt0. 3aJeKHICTb Bifl KiOEpicTOT,
B SIKY PU3HKY€ [TONACTH JIFOACTBO, HAIIEBHO, TO3HAYNTHCS HA IIOJAJIBITHX ITOKOJI-
1HHSIX, 1 11e MOXKe Oy/ie OCTaTO4HOIO (ha3010 iICHYBAHHS JIIOACHKOT IUBLITI3aIL].

6.4. FGpnaHNN iHTenekTt

AJie 9uu BapTO OOSATHCS 3aCHIUIS KDEMHIEBUX «OpartiB 3a po3yMmom»? Bifo-
Muit amepukancbkuii couionor O. Topdnep B kHU31 «I1lok Big MaliOyTHEOT0»
MUCaB, MO MOsIBa MPHHIIMITIOBO HOBUX MAIIIMH ITiIKA3Y€ i/1e1 3MIHH 1HIIHX Ma-
LIMH — BOHO TaKOX MiJKa3ye HOBI BUPILIEHHA COLialbHUX, Pinocodchbkux i
HaBITh 0COOUCTHX MPOoOIeM. BHHAXIT 1 MOMIMPEHHS KOMIT I0Tepa CTHMYITIOBAJIO
BEJIMKY KUIBKICTh HOBHX 1/1efi PO JIOAUHY SIK B3a€EMOJIIOMY YAaCTHHY OUIbII
KPYITHUX CHCTEM, PO ii ICUXOJIOTII0, TIPO Te, IK BOHA HABYAETHCS, 3aIIaM’ ITO-
BY€, IpUiiMae pilieHHs. Y CBOiX JOCIHIIKCHHSIX CaMOro cede I0IUHA 3aX0-
IUTH BCe Aaji. baskaHHs TIOMMHY MEHIIIE XBOPITH, MCHIIIE CTPAXKAATH, a B Kpa-
IOMY pa3i OTPUMATH BIYHY MOJIOJICTB 1 6€3CMEPTS € IPUPOTHHM.

He3Bakarouu Ha HEMUHYY1 KPH3H €MI0X PO3BUTKY JIOAWHU, Ha BUKIHKAHI
IIMMH KpHU3aM¥ BiJICTaBaHHs 3HAYHOI MAacH JIIOAEH BiI IOTOYHOI IMapagurMu
PO3BHTKY, KO)KHA €M0Xa JapyBaja JIOACTBY HOBI TOCATHEHHS, BUIATHUX 0CO-
OucTOCTEH Ta HOBY SKICTB KHUTTS (pHC. 6.3).

HapintenektyanbHa
noagvHa

 Bia
napagurmm
PO3BUTKY

Puc. 6.3. Jlocsienennsn i siocmasanus 6 e8oMOYIUHI enoxu
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Crimparouuch Ha 11e 6arato BUSHHX CXHIISIOTHCS JI0 11e1 TpaHCTyMaHi3MYy,
JIO TOTO, 1110, UMOBIPHO, HACTIIKOM EMOXU TEXHOJIOTIYHOT eBOIIOIIiT Oy/ie dop-
MyBaHHS HalIHTEICKTYaIbHOI JIFOJWHHU, HAJJTFOJHHH, JOCKOHAIOKO K (Di3HIHO,
TaK i po3yMoBo. J{oCATTH Takol METH MOXIIMBO BUKOPHCTOBYIOUHU JTOCSTHEHHS
TEXHOJIOT1H MITYYHOTO 1HTEIEKTY MO 3 IHIIMMHA BUCOKHMMH TEXHOJIOTISIMH,
SIK1 JO3BOJIAIOTH CTBOPIOBATH ILITYYHI OPTaHU JIFOJUHH.

Sk nie yacTo OyBalo B iCTOPIT IHITMX HOBOBBEJCHD (BiJ SIIEPHUX TEXHO-
Joriil 10 610TeXHOJIOTIT), JIIOAN CIOYaTKy CTBOPIOIOTH IHCTPYMEHTH, AKi MO-
KYTh IM HAIITKOJIUTH, a TOTIM BUHAXOJSTh MEXaH13MHU, 00 BiJl HUX 3aXHCTUTH-
cd. Y 1bOMY CEHC1 LITYYHUH IHTENEKT 3aiiMae Miclie y psilii TaKUX cep KUTTS
CYCIIIICTBA, SIKi CTABJIATH TIepel HAMH 3aBJIaHHS, 110 HE MAIOTh €JIMHO BIpHO-
ro BupileHHs. BoHM MmigHIMa0Th HOTOYHI MUTAHHS PO TE, IK MU PO3IOPSIA-
KAEMOCS HABKOJIUIIHIM cBiTOM. KOo)kKHE TIOKOJIIHHSI TOBUHHE BHPINIYBATH ITi
MUTaHHs 3aHOBO. Haie 3aBJaHHa — OLIHUTH HeOe3MeKy HUX HOBITHIX TEXHO-
JIOT1#, MATPUMATH X PO3BHUTOK 1 310paTH TIOIH.

Be3ymMoBHO, iHTeneKTyami3alis TeXHOJIOTii mpuBeae A0 3MiHU NOPAAKY
VIIPaBIiHHS Ta CAaMOBPSTHOCTI B CyCIiJIbCTBI. Lle 3acTaBise Hac MO-HOBOMY
BUPILIYBAaTH Bi4Hi IpOOJIEMH 1 HOBi 3aBJaHHS, CIIUPAIOYMCh Ha OCHOBHI JIFONICHKi
npuHIHIK. Yoro MU He TIOBUHHI JIOIMYCTHTH, TaK 11€¢ HEKEPOBAHOTO PO3BUTKY
poOOTOTEXHIKHM, KoM (OPMYBAHHS TEXHOJIOTII CTa€ HEMiBIaJHUM JIOINHI.
IToTpiGHO CHIPUATH PO3BUTKY TEXHOJIOTiH, He 3a0yBaro4n po Oe3MeKy JIFonei.

Tak sike K MiClle LITy4YHUM icTOTaM Ma€ OyTH BiJIBeICHE y HAILIOMY Maii-
OyTHBOMY 1 SIK HAM JTOCSITTH piBHS HaumonuHKu? HaitiMoBipHile, Mae OyTH pe-
aJi30BaHOI0 Yeprona (aza pO3BUTKY JIOIWHO-MAIIMHHUX CHUCTEM Y BUIIIAIL
ribpumHoro iHTenekty. Llei onTHMiCTHYHUI OIS TOJIATaE y TOMY, 110 KiOop-
T'H 3QJIMIIATHCS TaKUM k€ THCTPYMEHTOM B pyKax JIIOAMHH, K KOJHUCH Oyna
MOTHTA, SIKy 3aMiHWJIa MalliHA, a 3TrOJIOM Ha JIOTOMOTY JIFOISM MPHUHIIOB 1
koMmI’'totep (puc. 6.4).

Emoxa ribpuaHoro iHTeNeKTy — e O€THAHHS PO3yMY JIFOANHY 3 Ha[3BU-
YaifHUMU MOKITUBOCTSAMH IITYYHHX 1CTOT B OIpaLlIOBaHHI iH(opMallii i BUKO-
HaHHI PyTUHHUX QYHKIIH. MOXKINBOCTI FOpHAHOTO IHTEIEKTY 3pOOIATh iIMOB-
ipHUM (pOpMYBaHHS iHTENEKTYaIbHOTO CYCIIIbCTBA, 10 MA€ MPUNTH HA 3MiHY
MOCTIHIyCTpiabHOMY — iH(OopMaIiiitHOMY.

I'iOpumHuit iHTENeKT (BiJ TPEUBKOT — KPOBO3MIIIICHHS ) — 1€ TIOE€HAHHS
IHTEJIEKTY JIIOIHH 3 «IHTEJICKTOM)» MAIIIMHH 1 X B3a€EMOIisl IPH BUPIIIICHH] ITi3HA-
BaJIbHUX Ta IHIIUX 3aBAaHb. [Ipu 1IbOMY OJIMH IHTEJIEKT MOB O JTOTIOBHIOETHCH,
TOCHIIIOETHCS iHIUM. I i0pHAHICTE OJIsTae B CIUIaBI, CyMiIlli iHTEJIEKTIB, Pi3HUX
3a CBOEIO IPHUPOJIOIO 1 popMaM icHyBaHHs. Taka riopuiHa OpraHigyHICTh BUHH-
Kae BXKe 3apa3 IIpH poOOTi JTIOAWHU B PEXKUMi MyIbTUME[ia Ha KOMII IOTepi, a

80



6. lNepcriekmusu iHMesnekmyarnbHUX cucmem

pawinre 0yI1o BiIMIYeHO y B3a€MOJIIT JTFOMUHY 1 TBAPUH, KOJIU BUHUKAJIO TIOBHE
PO3YMiHHS IBOX AYKE€ PI3HHX CTOPIH.

B~

? @

&
1 3

NioanHO-MaWnHHI cucTeMu \
ribpuaHoro iHTenekTy

~

P W o

Puc. 6.4. Cxema 2ibpuonozo inmenexkmy

Xo4a OKpeMo aHi JIIOIUHA, aHi KOMIT I0Tep He MalOTh HEOOXiHO1 iIHTeNeK-
TyaJIbHOT TOTYXKHOCTI, y B3a€MOIii BOHH ITI0 TIOTYXXHICTh YTBOPIOIOTh. Hapemri,
MOTO/KEHA CITIBITPALl JIFONEH 1 KOMIT I0TepiB, 00’ €THAHUX MEPEKEI0, HEHMOBIp-
HO IPUMHOYFOTb ITFO TIOTY>KHICTh. KpiM TOT0, BHHUKAE i CBOEpITHA B3a€EMHA
kibepconianbHa (acimitauis (Big facilitate — moneruyBaru), aKa Mojsrae y
MiJBUINEHH] MIBHIKOCTI 200 MPOAYKTUBHOCTI JISUTBHOCTI JIFOMWHU YHACITIJIOK
akTyasi3alii B 1l cBimoMocTi 00pasy (COpUHHSATTS, IPeACTaBICHH 1 T. 1H.) 1HIIO1
icToTu (200 TPYIH iCTOT), IO BUCTYIAIOTH Y POJIi CyliepHUKa abo criocTepiraya.

Uu € y cyyacHOI JIFONWHY HIaHC TiATOTYBATUCH 10 BXOAY Y IPipBY CUHTY-
JISIPHOCTI, 1 HABITH MOA0NATH 117 Y BCi BIKW MACHICHHSIM MPUPOJTHUAX 310HOC-
Tel JIOOUHH 10 HaATIPUPOIHUX 3aiMajkcs pi3HI OKYIbTHI BYeHHs (HOTH, CHH-
X", OyJlicTH, IaMaHU Ta iH.) BBaxkaeThcs, Mo MOMWHA, 3MaTHA IO CAMOPETY-
JAUIT MJISIXOM MEAWTAlil, Y B3a€MOMIl 3 «BHILUM AYXOM» YTBOPIOIOTH HOBY
MOTYXHICTh. BimoMi BUIa 1Ky HaI3BUYalHUX BIIACTHBOCTEH JTFOICH IIOI0 THYY-
KOCTI Tijla, TEPIUMOCTI 10 0OJII0, 10 XOJIOAY, 10 TOJNOY, 3a1aM’ATaHHs BEJH-
Koro 00’emy iHdopmanii Ta iH. Ile cBiAUNTH PO BeNMKI NOTCHIIHHI MOXIH-
BOCTI JIIOAMHU. AJle TpaKTUKa MEIUTALlii TOCTYIHA JAIeKO HE YCiM.

YV ocTaHHE AECATUIITTS HOBOBBEACHHS (TEXHOJIOTI, COIiabHI Bl JHOIICH-
H$, IOJIITHKA) OYKBaJIbHO XJIMHYIIN Y HaIIE KUTTA. Y 3B’S3KY 13 LIUM KOXKHOMY
MOTPiOHO Iy’Ke MMIBHO CTEKHUTH 32 IHHOBAIISIMH, III00 HE TPOIYCTUTA MOMEHT
JI03piBaHHS COLIIaJIbHO-TEXHOIOTIYHOTO prBKa. HaykoBUi miaxin OsArae y Tomy,
II0 JJIS1 ITFOTO MOTPiOHO ITiABHUIYBATH PiBEHb OCBITH, PO3BHBATH B ce0Oe Kpea-
TUBHICTb, HOBaTOPCTBO, MIATPUMYBATH TBOPUHIA IpOLIEC.

VY 11b0My Ba)JIMBa POJIb BITBOAUTHCS CUCTEMI HABYaHHS MOJIOI 1 JIOTIO-
Mo031 iHopMaLiiiHuX TexHOoNOoTril. [TpUiIIoB Yac 3HaYHO MOJIMIIUTH CUCTEMY
HaBYaHHS B CTIHAX YHIBEPCHUTETIB, 110 HE 3MiHIOBAJIACs COTHI pOKiB. Po3BHTOK
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OCBITHIX TEXHOJIOTIH 1 TUCTAHIIIMHOTO OCTYITY IO 3HAHb 37aTHUI KapIUHAIBHO
3MIHUTH HABYaHHSA B IIIKOJIaX 1 yHIBepcUTeTax. Y AUCTaHI[IHHOMY HaBYaHHI Ha-
BAaHTAXXCHHS KypCy ITOBHHHE BiIIIOBiIaTH 3BHYaHOMY YHIBEPCHTETCHKOMY,
npote iHdopmarlis Mae mogaBarucs no-inmomy. OJUH 3 TiAXOIB MOJITAE Y
3aMiHi JIEKI[i} cepi€ro HaBYaIbHHUX IHTEPAKTHBHUX BiJICOPOJIHMKIB 3 BIIPABaAMH.

[Ipu boMy Mae pealli3oByBaTHCh NPUHIUI «HABYaHHA Yepe3 yce JKUT-
Ts1». Yce OUIbIe HOBITHIX OCBITHIX TEXHOJIOTIH KUTHMYTh 3 JIFOMUHOIO YIIPO-
JIOBK HOTO KUTTS, PO3BUBATUMYTHCS 1 3MIHIOBATUMYTb CUCTEMY CTOCYHKIB 3
I€I0 MOMUHOK. TeXHOIIOTIs 3HAaTUME JIOMUHY, Oyle 3pOCTaTH Pa3oM 3 Hero,
JoTioMaraTH il y JoCSArHeHH1 )KUTTEBUX LiJIel, HaJaBaTH KOTHITUBHY, eMOIIiii-
HY, KYIBTYpHY i €KOHOMIYHY ITiITPUMKY.

Bpewri pemr 1ie Mae NpUBECTH JI0 CIUIECKY PO3BUTKY HOBaTOpCTBa. EifHII-
TEH Ha3MBaB HEBIOMY CHILY, III0 3aXOILTIOBAJIa HOTO JI0 YePrOBOTO MIPO3PIiHHS,
iHTYiLi€t0. [HII rOBOPSATH PO HATXHEHHS, TBOPUYUIL Aap, a00 KpeaTUBHICTh. 3ara-
JIOM, WJeThCS TIPO 3/IATHICTH BUCYBATH HOBI, HECIIOiBaHI 171e1. Y TIOBCSIKICHHOMY
SKUTTI — 4M TO B poOOTi 200 y 3aXOIJICHHX Ha JI03BULI — Oarato XTo 3 Hac, cami
TOTO HE TIOMIYalouH, 3HAXO/SITH TBOPYI i71el. Tak Ui He MOXKHA «IIPUPYIUATH» TIeH
3aKjaZeHuid B Hac Jap? 3aBAsKU OpUTiHAJIbHUM HOBOBBEISHHSM MOXKHA CIPO-
MOT'THCS IIbOTO, 0COOIMBO BPAXOBYIOUH ITOITUT Ha KPEAaTUBHICTH B HAIII JTH.

JltonchKuii YMHHUK Ma€ BeJIMYe3HE 3HAUEHHS AJIS TOCATHEHHS MOCTYIY
ruBiTi3amii. B ¢BiTi 31 IITYYHUM 1HTEIIEKTOM 320X0UYBaTUMYThCS TaKi JIIONCHKI
SIKOCTI, IK TBOPYICTb, IHTYILis, PU3UK 1 IHTEJIEKTyalIbH1 aM0iLii, aJKe Hallla BU-
HaX1JUIMBICTB — 1€ JKEPENO MPOTPECY.

BueHi-nncuxonoru BCTaHOBWIIM, IO CEpel] TBOPYMX HATyp HE Tak 4acTo
3yCTPIiYaroThCs JIIOIH 3 BUCOKMM KoeillieHTOM iHTeeKTy. ByHnepkinmamu ix He
Ha3Bell. YacoM Ha HHMX He 3BepTali 0cOOJIMBOI yBaru B JUTUHCTBI — Xi0a 110
0aThKH BIPUITH B T€, 110 3 iX TUTHHU HEOJMIHHO IIOCh BHIiJIe 200 OKpeMi BUMUTEII
Bra/lyBaJIv B HUX HaJ3BUYaliHi 37I0HOCTI. 3aTe MOoAiOHi TiTH 3BUKAIIN JIOCSATATH
YCITiXy, KOJIH, 3aBaJIOCs, yce MPOTH HUX. BUCHOBOK MPOCTHIA: OTHUX MPHUPOI-
HUX 3aBJIaTKiB HeAocTaTHBO. [1lo e Tpeba nist TBopuocTi? Sk He 3apuTH CBii
TanaHT y 3emimo? el BUCHOBOK MO3Ke 3/1aBaTHCs OaHaJIbHUM, aJie oTo MpaBo-
Ty MiATBEPHKYIOTH JJOCIITHUKH: TIOTPIOHO BUNTHCS ! 3aXOTIICHO BYUTHUCS !

KoHTponbHi 3anutaHHA

1. V gyomy monsArae OCHOBHA MeTa HayKOBOT'O HANPSIMY «IITYYHHH iHTe-
JIEKT» 00 CTBOPEHHS «iHTENEKTYaJIbHOI MalllnHI»?
2. lllo € OCHOBHOIO 03HAKOIO IHTEJIEKTY 3 HAYKOBOT TOUKH 30py?
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6. lNepcriekmusu iHMesnekmyarnbHUX cucmem

3.V yoMy noJIsirae CyTHICTh «iH()OPMAIITHOTO CYCIIIbCTBa»?
4. Yum MoKe MPOsSBUTHCS Hebe3neka «mpoBaist Mypa»?
5. YnuM xapakTepu3y€eThecsi MOy THsI e11oXa riOpHIHOTO IHTEIEeKTY?
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OCHOBHI NOHATTA TA BUBHAYEHHA

s

OaHi, iHdopmauisi, 3HaHHA

Jani (Data) — oxpeMi aktu, sKi XapakTepu3yloTh 00’ €KTH, IPOLIECH 1
SIBHIIIA IPEAMETHOT 00J1aCTi Ta X BJIaCTHBOCTI (MOTEHIIIHHI Jpkeperna iHGopMartii
y BY3bKOMY PO3YMiHHi).

Enicmemonocin (Epistemology) — Hayka po 3HaHHS.

3nanna (Knowledge) — e 3akoHOMIpHOCTI peAMeTHOI obnacTi (IpuH-
ITUIIH, 3B’ I3KH, 3aKOHH ), OTPUMaHIi B pe3yJIbTaTi TEOPETUIHOI 1 IPAKTUIHOT JisiITb-
HOCTI, a TaKOX MPOQeCciOHaTFHOTO TOCBiAY, SKi H03BOJISAIOTH POOUTH MOCTa-
HOBKH 3aJ1a4 1 pO3B’s3yBaTH iX B JaHii KOHKPETHiHA o6nacTi (hopMarizoBaHa
CUCTEeMa CYIKeHb). 3HAHHS — OCHOBHHUM TEPMiH TE€OPii IITYYHOTO iHTEJIEKTY.
YacTo 3HaHHS BU3HAYAIOTh SK BiTHOIIECHHS MK €IeMCHTaMH JTaHUX. SHAHHS
OTPUMYIOTh B Pe3y/bTaTi 3aCTOCYBAaHHSI 10 IOYATKOBUX JIaHUX (AeKJIapaTUBHOI
iH(popMalii) AesKuX METOIiB 0OPOOKH 3 BUKOPHCTAHHAM 30BHILIHIX TPOLETYP —
MIPHEAHAHUX MTPOTeAyp a00 MpoIieIypHOT iHpopMarii.

3nannn excnepmnui (Experts knowledge) — 3HaHHs, 5IKi Ma€ B pPO3NOPs -
XeHHI (paxiBelb B IesKil MpeIMeTHIN 00macTi.

Inowcenep no snannax (knowledge engineer) — daxipelib, OCHOBHUM 3aB-
JTAHHSIM SIKOTO € TIPOCKTYBaHHS 0a3 3HAHb 1 HATOBHEHHS 1X 3HAHHIMH IO TPO-
OiemMHy 001aCTh.

Ingpopmauin (information) — 1. Y mmpoxromy po3yMiHHI — Oyab-sKi BiJ0-
MOCTI. 2. Y By3bKOMY pO3yMiHH1 — 00p00JIeHi, CTPYKTYpOBaHi JaHi (MOTeHLIN-
HE JDKEpesio 3HaHb).

Inghopmauinnuii npocmip (information space) — 1) cepenonuie, ae
3miCHIOETHCS (popMyBaHHS, 30ip, 30epiraHHs Ta PO3NOBCIOMKEHHS iH(pOpMAIIil;
2) iHTerpalibHe eJISKTPOHHE CEPEIOBHILE, 1110 CTBOPIOETHCS MPU BUKOPUCTAHH1
CJIIEKTPOHHUX MepeXk; 3) chepu B CydacHOMY CYCHIIHHOMY JKHTTI CBITY, B
SKUX 1H(pOpMaLiiiHi KOMyHiKallii BiIirparoTh MPOBiAHY POJIb.

Ingpopmauiiine cepedosuwe (information environment) — CyKyIHICTb
TEXHIYHHX 1 IpOrpaMHuX 3aco6iB 30epiranHs, 00poOKH 1 mepeaaui indopmaii,
a TaKOX MOJIITHYHI, eKOHOMIYHI 1 KyIbTypHI YMOBH peajizanii mpouecis iHpop-
MaTHu3arii.
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Memaoani (Metadata) — 1ie «aHi Ipo JaHi», Jo0pe CTPYKTYpOBaHi iHpOp-
MaliitHi eneMeHTH (y By3bKOMY pO3yMiHHI), BU3HAUAIOTh 34aTHICTh BUKOPHUC-
TOBYBATH 1HPOPMAIIIIO 1 € eJIEeMEHTAMU 3HAHb.

Mema3znanunua (Metaknowledge) — 11e «3HaHHS PO 3HAHHS», BU3HAYa-
FOTh MOXKJIMBICT peajtizallii mporecy IXHbOT iHTepIpeTallii Ta INIaHyBaHHS BUBE-
nenHs (GopmainizoBaHa cucTeMa, IO J03BOJISE BULIPABIATH a00 JOMOBHIOBA-
TH 3HAHHS CUCTEMH ).

Onmonocia (Ontology) — meta3HaHHS (IIOBH1) PO MPEIMETHY 001aCTh.

Ilooannusn 3nans (Knowledge representation) — OCHOBHUI THIT MoOJIeNei
B IHTEJIEKTyaJIbHUX CUCTeMaX. Peamnizaliis KOHKPETHUX CUCTEM, IO IPYHTYIOTh-
sl HA 3HAHHSX, BiJI0OYBa€THCSI 3 BUKOPUCTAHHSM OJHI€T 200 IEKITBKOX MoJIeeit
MOJJAHHS 3HaHb 00 MOB ITOJIAaHHS 3HAHb.

Howyxk (ingpopmayii) (search) — pyX B CTPYKTYpOBaHOMY iH(pOpMAIIiii-
HOMY MPOCTOPI1 BiJ] OAHUX BY3JiB LILOT'O IPOCTOPY IO 1HIIHX.

Hlym (Noise) — iH(opMaIliiiHi €TEMEHTH, III0 HE CTAHOBJIATE iIHTEPECY.

IHhbopmauinHi cucrtemun

Aemomamu3zoeana cucmema (automated system), aBTOMaTU30BaHa
iH(opMalliiiHa ccTeMa — OpTaHi3allifHO-TeXHIYHA CUCTEMA, 1110 peatizye iHpop-
MalliiHy TEXHOJIOTIIO 1 00’ €IHy€E 0OYUCITIOBATIbHY cUCTEeMY, (hi3HUHE Cepe/Io-
BHIIIE, TIEPCOHAT 1 iIHPOPMAIIiFO, IO 0OPOOIAETHCS.

ba3za oanux (data base) — opranizauis iHpopMalifHIX OJUHUL (IaHUX) Y
BIJIMOBITHOCTI JT0 33]]aHO1 CTPYKTYPH B ITaM’SITi KOMIT FOTepa (IUCKOBOT I1am’sITi).

ba3za 3nans (knowledge base) — cknaiHO CTPYKTypOBaHa OpraHizamis
iH(pOpMaLiHUX OMUHAITE (ITPABIII) B ITaM’Ti KOMIT I0Tepa (JUCKOBO am sITi).

Inmenexmyanwvna cucmema (intellectual system) — 1) cucrema, o Mo-
JISJTFIOE Ha KOMIT FOTEPi MUCIICHHS JIFOIUHHY; 2) CHCTEMA, 110 JI03BOJISIE T10 CHITH-
TH IHTENEeKTyaJIbHY IisSUTbHICTH JIIONWHH 38 paXyHOK BEJICHHS 3 HEI0 OCMUCIIEHO-
ro miajory: 3) 06’enHana iHGOPMALIHHIM IPOIIECOM CYKYITHICTh TEXHITHUX
3ac00iB 1 IPOrpaMHOro 3a0e3NedYeHHs, 10 MPaIIoe y B3aEMOIii 3 JIOIUHOIO
(KOJIEKTHBOM JIFOJICH ) UM aBTOHOMHO, sIKa 3/]aTHA Ha TICTaBi BiJOMOCTEH PO
OTOYYIOYE CEPEIOBHIIIE i BIACHUH CTaH 32 HASIBHOCTI 3HAHb 1 MOTHBAIII1 CHHTE-
3yBaTH METY, IPHHMATH PIMICHHS MPO il i 3HAXOANUTH palioHAJIBHI CIIOCO0H
JIOCSTHEHHS MeTH: 4) 1110 3/1aTHA IIJIECIIPSIMOBAHO, 3aJIEXHO BiJl cTany iHdop-
MAIlIifHAX BXOJIiB, 3MIHIOBATH HE JIUIIIE TTapaMeTpH (PYHKIIIOHYBaHHS, ajie i caM
CIoci0 CBOET MOBEIIHKH, IIPUYOMY CITOCIO TTOBETIHKHU 3aJICKUTh HE JIUIIE BiJ
MIOTOYHOTO CTaHy iH(OopManifHIX BXOIB, aJie TAKOX 1 Bi/I ITOIIEPEeIHIX CTaHIB
CHUCTEMH.
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Ingpopmauiiina cucmema (information system) — B3a€MOIIOB’ I3aHUI
HaOip iHdopmarii, TeXHOJOT1H, IHCTPYMEHTIB 1 MEeTOIB ii 0OPOOKH, a TaKOK
KOJICKTHB, SIKUH peaii3ye yIpaBlIiHHs iHPOpMaIliHHIM IPOIIECOM.

Inghopmayiiino-menexomynikayiiina cucmema (ITC) — CykynHicTh
TH(pOpMAITIHHIX Ta TENICKOMYHIKAI[IHHUX CHCTEM, SIKi B TIpolieci 00poOku iHdop-
Mallii AifoTh K euHE Tite (3aKoH YKpaiHu Mpo 3aXUcT iH(opmMalii B iHpopma-
MIHO-TEIEKOMYHIKAIIHHAX CHCTEMAaX).

Cucmema (system) € BHOPSIIKOBAHOKO MHOXXHHOIO PI3HOPITHUX €JIEMEHTIB
a00 YacTHH, SIKi B3a€EMOJIIOTh MK COOOI0 Ta 3 HABKOJIMIIHIM CEPEOBUIIEM,
IHTErpOBaHi B €InHE 11iJIe 1 PYHKLIOHYIOTH 3 METOIO IOCATHEHHS CIIUIbHUX IIiJIeH.

Cucmema kepysannsn 6azor oanux (CKEJ[), Database management
system (DBMS) — cykyIHiCTh IpOrpaMHHX 3aCO0iB, 10 3a0e3MeYyI0Th 3a-
muc, 30epiranHs 1 MomyK iHGopMaIiiHUX OJMHHIB 3aJaH01 CTPYKTYpH (1a-
HUX) B 0a3i 1aHHX.

LLUTy4yHU® iHTenekT
Ta iHTenekTyanbHi TexXHonorii

Anzopumm 2enemuunuii (Genetic algorithm) — opranizaiisi mporiecy
MOJICTIOBaHHs PeAMETHOT 001aCTi, 10 HAaraly€e eBOIIOLIIO B )KUBIH MPUPOII.
ATNbTEepHATHBHI PillIeHHA BiAMOBiAal0Th HOMyswii. /1y BuGopy pilueHHs BUKO-
PHCTOBYIOTHCSI MEXaHI3MH, CXOK1 Ha MyTaIlifo

Bucnoenweanna (Propositional formula) — noriunuii Bupas, BiJHOCHO
SIKOTO 3aBXIN MOJKHA CTBEPIKYBAaTH, IO BiH a00 iCTHHHUI, a00 XHOHMIA.

Bucnoeok (Inference) — oTpuMaHHs HOBUX 1H()OpMaLiHHUX ONUHUIb 3
paHiie BigoMux. YaCTKOBUM BHUIIAJIKOM € JIOT1YHHUH BUCHOBOK.

Espucmuxa (Heuristic) — mpuiioM po3B’si3aHHS 3a]1a4i, L0 IPYHTYETHCS
HE Ha CTPOTUX MAaTEeMaTHYHUX MOJICTISX 1 AITOPUTMAX, a Ha MIPKYBaHHSX «3]10-
POBOTO TIY3IY».

Jozika (Logic) — Hayka TIpO MPaBUIIbHI CITOCOOW MipKYBaHb.

Mexanizm euchnoexy (Inference mechanism) — CyKynHiCTb NPaBUII BUC-
HOBKY 1 CTpaTerii ynpaBIiHHS BHCHOBKOM.

Haeuanna (Machine learning) —3acBO€HHS 3HaHb IIJISIXOM a00 OTpUMaH-
HS 1 CIpUAHSATTS 1H(pOpMAIlii Bil ekcriepTa a00 00poOKH CrIocTepeKyBaHol iHPOP-
Mallii 3 HOAaNbILIO NOOYIOBOI HOBUX 3aralbHUX MPaBHII 1 3aKOHOMIPHOCTEH.
BUKOPHCTOBYETHCS B IHTENIEKTYaIBHAX CUCTEMAX JIJIS PHIOAHHS HOBUX 3HAHD.

Obononka (Shell) — iHCTpyMeHTaNbHUH 3aci0 IS IPOEKTYBaHHS 1 CTBO-
PEHHSI eKCTICPTHUX CHCTEM.

Ilepcenmpon (Perseptron) — npuctpiii, moOygoBaHuil 32 HeHpoOioHIY-
HUM IIPUHIIATIOM.
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OCHOBHI MOHSMMST ma 8U3Ha4YEeHHS

Ilpeomemna oonacmo (Subject domain) — e 00671aCTh JFOICHKOT JisUTb-
HOCTI, B SIKili BUPIIIYIOTHCS Pi3HI 3aBIaHHS 32 JIOIIOMOTOIO TTiIXO/IiB 1 METO/[iB
MITYYHOTO IHTENICKTY Ta IHTENICKTYaIbHUX CHCTEM.

Pobom (Robot) — TexHIUHUHN IPUCTPIH, 3AaTHUH 10 MIaHYBaHHS JAOL1Ib-
HOT MOBEIHKK B YMOBax JTWHAMIYHOTO, 3a3/]aJIeTi/[b HE TOBHICTIO BiJJOMOIO
CepeloBHIIA.

Po3niznasanns oopasie (Recognition of patterns) — HayKOBHI Harpsm,
OCHOBHHUM 3aBJIaHHSM SIKOTO € CTBOPEHHS MOJIEJIel, METOIiB 13ac00iB, OB f-
3aHWX 3 BUPIMICHHSIM 3aB/IaHb Kiacu}ikairii, TakCOHOMi1, pOpMyBaHHs TIOHATh
1T.iH.

Po3yminnsa npupoonoi mosu (Understanding of human language) — cy-
KYIHICTh MOJIeNIeH 1 IpoIielyp, 3a TOIIOMOIOI0 IKHX B IHTEJIEKTYaJIbHUX CUCTE-
MaX BiI0yBa€ThCS CITIBBIIHOIIEHHS TEKCTY Ha MPUPOIHII MOBI, 110 TIOCTYTIAE,
3 )parMeHTaMu 3HaHb 3 0a3¥ 3HAHb.

Cymmnicmp (Essence) — Oynb-skuii 00’ €KT B IPEIMETHIH 001acTi.

Yopuuit amuk (Black box) — BBeZleHe aMepUKaHCHKUM BUE€HUM-Kibep-
HetukoM Y.P. Em6i HaliMmenyBaHHS 00’ €KTY JOCHTIPKEHHS, BHYTPINTHE 00Omar-
TyBaHHS SIKOTO HEBijioMe a00 He OepeThCs 10 yBaru.

HImyunun inmenexkm (Artificial intelligence) — HayKOBUH HampsiM, y
paMKax SIKOTO CTaBJSATHCS 1 pO3B’SI3YIOThCS 3aadi anmapaTHoro abo mporpam-
HOT'O MOJISJIFOBAHHS TUX BH/IIB JIFOJICHKOT JsNTBHOCTI, SIKi TPAJAHIIHHO BBaXKa-
IOThCS IHTEIEKTyaIbHUMHU.
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