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NMEPEAMOBA

HImyunuii inmenexm (HI1) HUHI € IPECTHXHNM, aKTYAIBHMM i I1epc-
TIEKTUBHUM HAyKosUM Hanpsmom cydacHol iHdbopMaTUKU. SK i B KOXHIHA
HoBIii chepi Hayky, cepen nocaimuukie I € pisHi noI/sAM Ha FOJIOBHE
MpU3HayeHHd Lboro HanpaMy. Xurki mexi JH1, oo BiAOKpeMAIOIOTH LII0
HayKYy Bill 1OCHIIXeHb Y FrTy3sIX KiGepHETUKH, CTBOPEHHS HOBHIX [1IOKO-
JIiHb KOMIT'IOTEPIB i CHCTEM IIpOrpaMyBaHHsL, IITYYHUX OPTaHiB YyTTS
(3ip, CAyX, JOTHK) Bill pobiT B 0GNMAcTIX MaTeMaTUYHOL JIOTiKH, TICUXO-
Jjiorii, JIHIBICTMKM Ta iHIUMX HayKoBUX HampsiMiB. OXHAK OCHOBHHM
Haykoeum Hanpamrom Hochinxens'y cdepi 11 cydacHi daxiBLi BRaxa-
10Th BUBYEHHS CMPYKMypU ii Mexaniamie pobomu mo3Ky no0uny [t po3-
KPHUTTA I IPaKTHYHOIO BUKOPUCTAHHSE TAEMHUHTE AH00CbK020 MUCACHHS.

Nopsin i3 ¢yndamenmansrhumu docaioncennamy IIII B eKOHOMIYHO
pPO3BHHeHUX KpalHaX cBiTy (rosoBHMM unHoM — y CIHIA Ta AnoHii)
HPHI WUHPOKHM (DPOHTOM BeAyThcsi pOOOTH 3i CTBOPEHHS iHmeaexkmy-
AAbHUX clicmeMm PI3HOTO TIPU3HAYEHHSI 3 BAKOPUCTaAHHSIM Memodia I 3aco-
Gie III1. Y Mexax LMX CHCTEM pO3pOOJISIIOTECS TIPHHIIMIIOBO Hogi Memodu
onpaueanna ingopmauii Ta po3B’I3aHHs iHmenexmyanrvhux 3aday. Inei
11T € KoHLENTYaNbHUMY MPAKTUIHO IJIS BCIX CYYacHMX IIPOEKTIB CTBO-
PEHHS iHMeAeKmyanbHux Komn'romepie HOBHUX ITOKONiHb, PesynpraTy,
nocardyri B obnacti 1, garoTh 3MoOry 3HaxoguTH eQeXTHBHI PO3B’si-
3aHHs GaraTbox ColialIbHO-eKOHOMIYHUX, BUPOOHUYUX, €KONOFIYHUX
Ta {HIIKX 33044, 9Ki He MOXYTH GYTH BUDIllIeH] 004ucA08aAbHUMY 33C0-
BHaMu 3BUYAMHIX KOMIT FOTePHUX CHCTEM.

3 ors oy Ha cBiTOBI TeHAEHIIT po3BUTKY [II], HaBYalIbHa JTACIIUATLII-

. Ha «Komn’romepHi cucmemu wmy4Hoeo inmenekmy» Tocilac ocoGluBe
Micnie y ¢opMyBaHHI HayKOBO-TEXHIMHOTO CBITODISAY MaibyTHBLOTO
daxisug y cdepi indopmaruxku. CydacHu piBeHb TEOPETHYHOTO PO3Y-
MiHHA i TPAKTUYHOTO BUKOPUCTAHHS iHMeAeKmyansHux cucmem y CBiTO-
Bi#l KoM’ 1oTepHO-iHdOpMalliliHill iHaycTpii ToTpedye Bix MalbyTHRO-
ro iHXeHepa npodecifHUX 3HaHb Yy Hill ranysi. JlocsirHeHHSI ocTaHHIX
POKiB ¥ cdepi CTBOPEHHS eKcnepmuux, Helipokomn’romeprux, pobomo-
MexHYHUX, MyAbMUdeeHmHUX Ta IHIIUX iHTEIEKTYATbHUX CUCTEM CBi-
4yaTh NMpo eheKTUBHE BUKOPUCTAHHS PE3YNBTaTiB TEOPETHYHUX HOCHi-
JxeHb II1y koHKpemHux npaKxmu4nux 3acmocy8anHsx.

B ocHOBY 11pOTO MiIpYYHUKA NMOKIANECHO PE3YNLTaTH CUCMeMHO20
ananizy ny6nikayiti 3 IaHOI NpoGleMaTUKy, MepeNik SIKUX HaBeAeHO
y crucky «Jimepamypu». TIinpydHUK MICTUTD npuHyunu, memoou % 3a-
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cobu cmeopenHs, QYHKUIOHYEAHHA TA NPAKMUYHO20 3ACINOCY8ARHA CYYac-
HUX | NEPCREKMUSHUX KOMN IOMEPHUX CUCMeM WmyuHo2o iHmeseKkmy, 1O
MOXYTb OyTH BUKOPUCTaHIi I Yac CTBOPEHHS OMIOHMX cCHCTeEM B YK-
paiHi. [oToBHMM 3aBIaHHAM IIAPYYHHUKA € HATAaHHSI HaBYaJIbHOI METOMY -
HOI HOIOMOrH MaiOyTHiM daxiBLAM i3 NMUTaHb TPOSKTYBaAHHI i CTBO-
PEHHSI HOGUX NOKOAIHb IHMeAeKmyaavbHux cucmem Y -PisHHX cdepax
JHOACKKOI AistyibHOCTI. OcTaHHMMM pOKaMH LISl TeMaTHKa Tocimae ocob-
JIUBE Micle y TpalMuLliHHKX Kypcax AVCHMILIIH, TIOB’SI3aHuX i3 npode-
CiiTHO10 MATOTOBKOIO CTYEHTIB BUINUX-HABYAJIBHHX 3aKJIaiiB,

HeobxinHicTh HancatHs LBOTO MHAPYYHHKA §arato B YOMy 3yMOBJIE-
Ha HeJOCTaTHiM piBHEM BMCBITJACHHS L€l NpOGIEMATUKH Y GIMHUHANUX
NyOJIKAaUisX, TIPUCBSIYECHUX, 3AEOUTBIIOTO, Meopemutnum OoCAiowceHHIM
B obnacti 1. Y upoMy NiipyYHUKY N'OJOBHY YBAry TIPMIGJICHO RpaKmu-
Hum ripobGeMaM 3i CTBOPEHHS 1 3aCTOCYBaHHS komn tomepnix cucmem LT,

Iinpyuuuk cknanaerbes i3 14 posdinie, nimepamypu ta dodamkis.

VY «Bcmyni» HaBeeHO 3aralIbHY XapaKTepUCTUKY npobaemi i KOPOTKY
icmopiio cTBOPEHHST M pO3BUTKY iHTEJIEKTYaTbHNX CUCTCM.

Y poapimi 1 aHanizyerbest OHSTTA «[Hmenexm modunu» 3 HOTASLY
TOJaHHSA Horo y komn tomepi. Posrnspalorbes GyHKUIOHANBHI 0cobaueo-
cmi a100cbk020 MO3KY Ta OCHOBHI IHmeneikmyanshi éaacmueocmi Moounu.

Y po3gini 2 noHsATTs «[Hmenexm aodunuy NOCHIXYETHCS 3 NO3ULIEH
BHKODHCTAHHA Jioro y KoMm'iotepHiii cucremi. LI Tpakryerbest sik
xomn’romepHa (NIporpaMHoO-allapatHa) modeav iHmeaexmy JIOUUHM.
OnucyioThesl OCHOBHI ocobnrugocmi i anpsmu po3BuTKy L1

Po3gin 3 npucesieHnit npunyunam nobydosu i gynxuionyeanis cyvac-
HUX IHTeJeKTyalbHUX CUCTEM. Y HHOMY OITMCAHO OCHOBHI Xapaxmepu-
cmuku, cmpykmypy Ta gyuryii munoeoi inmenexmyansHoi cucmemu. Pos-
rgHyTo munu cucreM I, cknan pospobrukie, mexnonoziio cmeopenns ta
00J1aCTi IPaKTUYHOTO 3ACMOCYBAHHSL.

YV po3aini 4 ionaHO OCHOBHI aCIeKTU iHoceHepil 3Haib, siKa ¢ NiArpyH-
TAM TEXHOJNOIii CTBOPCHHS IHTENEKTYaJlbHMX cycTeM. PosisiaioThest
OCHOBHI munu Ta ésacmueocmi 3uans. QuuUcano memoodu 3000yBaHHS
3HAHB i3 pizHux iHbopManiftHuX mxepen. PosristHyro ocHOBHI acrekTH
Komn’tomepHozo do0ysarHs 3HaHb, TexHooril Data Mining Ta cucteM kepy-
BaANHA 3HAHHAMLL. '

Y po3aiii 5 monaHo OCHOBHI xapaxmepucmuxy, cmpykmypa Ta Tipoliec

- CTBOpEHHSI 6a3 3Hanb iHTeleKTyalbHUX cucteM. HaBeaeHo BiTOMOCTi

TIPO oHmonozivni (Konyenmyansii) 6asu 3nans Ta iX TIPaKTUYHE 3aCTOC-

"yBaHHA. :

V po3gidi 6 1101aHO OCHOBHI XapaKTePUCTHUKH A02iYHUX, CeMAHMU4-
HUX, (petimogux Ta npodyxyiiinux modeseli nodanHs 3HaHb, SIKI MalOTh
HalBLIbIIe 3aCTOCYBAHHS B cy4acHUX cuctemax Il cr :
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. Po3zaia 7 nmpucesideHo TipobieMi eueody Ha 3HanHsAx Y cucteMax II1
IiJ 9ac po3e 13anus IHTeNeKTYaIbHUX 3aday. OMCaHO MeXaHizM augody
Ha 3HaHHSX, TIPUHLIKMIT poOOTH MawuHy ¢usody, 3acobu peaiisallii mpo-
1lecy BUBOJY Ta CTpAaTeTil Kepyganis eUuso0oM HA 3HAHHAX.

Y po3nini 8 nonano aseopummu eupilueHHS IHmeAeKMYANbHUX 3a6au
y cuctemax Ill]. HaBeieHO OCHOBHI XapaKTepHCTHKH i ONMACaHHS ajiro-
PUTMIB posnisrnasanks obpaszie il 4ac BUPILIEHHs 3anay idenmugixayii,
Kaacugixayii Ta kaacmepHo2o ananizy. Po3rISIHYTO IpHHIMITH GYHKITIO-
HYBaHHS Ta OGnacTi ITpakTWYHOI peai3allii zeHemuunux ajreopummie
i MeTOHiB epynosoeo obaixy apeymenmis. OnucaHo TIpelieleHTHI MeToou,
AJIPOPUTMM MOOaHHA [ sUpitieHHA 3a0ay Ha epaax i METOIU KOHCMpYIo-
6AHHA Npouecy BUPILEHHS IHTEJIBKTYATEHNX 3a8aY

Y posninax 9-14 noxaHo ocHOBHI munu cywacrux cucmem 11,

Po3nin 9 npucBsiYeHO eKcnepmuum cucmemam, siki Habynu HalOLIb-
LIIOTO TIOIIMPEHHS B €KOHOMILI ¥ IPOMMCIIOBOCTI PO3BMHYTHX KpaiH,
PosrnsiHyro ocHOBHI 6udu ma ocobaugocmi mexnonoaii, incmpymenmano-
Hi 3acobu cmeopenHs Ta 0Oaacmi nPaKMUMHoE0 3acmocyéanmz eKCnepmHux
cucmen.

V posznini 10 onvcano NpWHUMNU nobydosu, gyrKkyionysanna # Ha-
64anHa Helipoxomn’romepuux cucmem. HaBeleHO CTPYKTYPHI CXEMH
OCHOBHUX MUnie HelpoHHUX MepeXc i ancopummu IXHBOTO dyHKYioHyean-
#A, 30KpeMa TiepcenTpoH PoseH6narra, GaraTomapoByii IEPCEIITpoH,
HeipoMepexi Koxonena, Xondinga, XemMinra, Iboccbepra, HefpoMme-
peXy 3yCTpIYHOro NOIIMPEHHS, KOTHITPOH i HEOKOTHITpoH DyKyimnmy,
He/ipOHHI Mepexi 3 aJalTUBHHM pe3oHaHcoM. PosrnsHyro obmacri
nPaKmu1Ho20 3AcMoCyeanta Ta nepcnekmueu PO3BUTKY HEMpOKOMII'1o-
TEPHUX CHUCTEM.

Y posgiai 11 po3tisHyTo empykmypa, TPUHUMITA d)yﬂxmouyeaﬁmz Ta
obJacTi 3acmocyeants AGMOHOMHUX 1 KoneKmUeHUX po6omOmexHiuHux
inmenexmyansrux cucmem. OTIHUCAHO CIIOCOOHU TUIAHYBAHHS MaplUpyTiB
DPYXy. poGOTIR ¥ 3aMKHECHOMY, IIPOCTOPI.

"V posgini 12 nonaHo MpUHIMITH noGydosu i dynKuioHysanus inme-
ACKMYansHux cucmem nputinamms. piuens, HapelleHO OIIHC OCHOBHUX
nidcucmenm Ta 06JaCTI TIPAKTUUHOTO 3aCTOCYBaHHS [IMX CUCTEM.

Y pozaini 13 onucano cmpykmypy, dyHKuii Ta TIpaKTUYHI pospobirenis
MyAvIuazeRmuux cucmem. PO3TIISIRYTO pisHosudu 1 aaacmugocmi inme-
neKkmyansrux azenmisg, Ki GYHKIIOHYIOTb, 30KpeMa y cucTeMi Internet.

Y posmiai 14 nionaHo Hewimki inmeaexmyanshi cucmemu. Po3rnsgHyTo
OCHOBHI IIOHATTS Heuimicoi Aozixu ¥ TUIIW oniepallift i3 Heuimxumu mHo-
scunamu. OTIHCaHo anzopummu HYHKUIOHYBAaHHS, KOHKDPETHI po3pob-
AerHsA Ta 06J1acTi IPaKTUYHOIO 3aCMOCY8ar R HETITKUX CUCTEM.
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VY cnucox aimepamypu BKTIOYEHO pOGOTH, IPHCBIYEH] NUTAHHIM
CMBOPEeHHS, QYHKYIOHYEAHHS TA NPAKMUYHO20 3ACMOCYSAHHA THMENeKmMY-
anbHUX cucmeM Pi3HOMAHITHOrO npusHayenHs. Ilepenik poBiT cKiIaleHo
OKpeMo 3 KOXHOTO i3 BUILe3a3HaAYECHIX MeMamu4HUX PO3IIB y xpononoeiu—
Homy nopsinky. Ha anb, HaBeCTH MepenikK yciX HayKOBHX ITyOniKawilf i3
byHIaMeHTATBHYX npo6iem 1T B Mexax LIbOTO MiAPYIHHKA HEMOXIIMBO.

Jlodamku o MipyYHUKa MICTSTh 3anumakHa, énpaeu ii memu ois
obz06opennn (3a PO3NINAMH), CAOGHUK MepMiHie Ta CITUCOK BHKOPHCTa-
HUX CKopoueHs.

IlinpyyHuk Hpu3HadeHMt IS HaBYaHHA cryaeHTis -BH3 3a cre-
miagsHocTMY - «Komn'iomepi cucmemu ma mepexci», «Ingopmauiiini
KepieHi cucmemu ma mexronozii», «Ilpozpamue 3abesnevenns aemomamu-
306anux cucmem». CHCTEMaTH30BaHUH MaTepial NiApyYHUKA MOXe 6YTH
KOPHUCHUM AJIst HAYKOBIIIB, sIKi 3aiMalOThCst CTBOPEHHSIM Ta IPaKTHY-
HUM 33CTOCYBAHHSIM iHTEIEKTYAILHUX CUCTEM B YKpaiHi.
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BCTVYMN

3aranb|-|a XapakKrepucTuka npo6neMm CTBOPEHHS
CMCTEM LUTY4YHOro iHTenekry

OcTaHHIM YacoM 3Ha4yHo 3pociiv obcsru indopmallii, 1o crpuyu-
HWIO NOmATKOBi ckiamHoIll B ii onpallioBaHHi. 3HaHHS JIIOACTBa HO-
JIROIOIOTHCA 38 HAIIOTO Yacy TIPHOIU3HO KOXHI 5 pokKiB, Xoya Ha noJar-
Ky XIX cronitrs 11eii iepion craHoBuB 50 pokiB. O6car HarpoMaaKeHoi
MIONCTBOM iHGopMallii BXe cTaHOBUTH Gimbm Hix 10714 6it. Mosok
JIOOMHY 3HaTHUN cripuiiMaTH iHdopMaliilo 3i mBUaKicTio 1o 1 6it/c,
THM YacoM, K IOTiK HoBoi iHdopmalii cnp;IMOByeTbcﬂ CbOroJiHi Ha
JIIOIKMHY 31 IIBHAKICTIO Ko 20 6it/c.

115t poGireMa Tax 3BaHOTO iHghopmauilinoeo eudyxy BUPIUIVETECS HITHI 34
JIOIIOMOT'OK0 KOMIT'IOTepHHX iHbOpMAILiMHIX cHCTeM, 30aTHUX 3AIHCHIOBa-
TU onepamueHuli ananis, egexmusHe onpayroeanHs Ta Hadiline 3bepexcenna
3HauHyX obcarin iHdopMallii. Taki ccTeMU CTBOPIOIOTECS 3 BUKODUCTAH-
HSIM HAYKOBMX ineit kifepremuxy, 110 nocnipkye indbopMalliiiti BiacTUBoC-
Ti ckaaouix 06’cxmig pisHoi cmpyxmypu. KIIOUoBO MpoBREMOI0 KibepHemtuicu
€ po3poOACHHS 1 JOCIUDKEHHS CUCIEM ONMUMANbHO20 KepyearHs CKNalHW-
MM (TIPOMUCTIOBEMMU, €KOHOMIYHUMH, COLIIAJIBHUMH TOLLO.) 00’ €KTaMu, AKi
MOXYTE OYTH OITUCAHI MOUHOI0 YUl HABAUNCEHOI MAMEMAMUMHOI0 MOOeANIO.
V UxX cucTeMaX BUKOPUCTOBYIOTECH ai20pUmMidHi Memoou po3e’S3aHHA
3ada4, 1O PEATIZYIOTHCS Y KoMK 'tomepi SIK Mexaniune 3[IACHEHHA 3aaHol
nocnidosrocmi obulcaeHs, sIKe TIPUBOLWTH JJO PO3B’sI3aHHs 3a1adi. CTaHOB-
JIEHHS KibepHemuKy 1 PO3BUTOK KAdcuuHux (mpaduyiiinux) memoodie onmu-
MAabHO20 KepyeaHHa TOR’s3aHE 3 iMEHaMM TakuX BiIOMMX YYEHMX, $K
H. Binep, P. beaman, A. JIanynoe, P. Kaaman, B. Inywikos 1a i1,

OpHak GaraTo 3ajayv KepyBaHHA 00’cKTaMHu, fpoliecaMu i cuTyallisi-
MM HaBKOJIMIIHBOTO CBITY 110B’43aHi, 34eGiIbLIOro, 13 XUTTEAISNBHICTIO
JIIOMHUHY Ta HOTO NMOBOIKEHHSM B eKCTpeMaTbHuX ((opc-MaxkopHUX)
YMOBaX, eaxcko nidoaiomscs Mamemamuunomy modemogannro. Tlpukia-~
JOM TaKoil 3adaui MOXe CIYTYBaTH ONepatTHBHE NIPUIHATTS pillieHb 1o~
IO KepyBaHHS KOCMIUHUM 110JIbOTOM Ta TIOPSTYHKY XXUTTS KOCMOHABTIB
nin vac nozawmamnoi cumyauii Ha GopTi KocMiyHoro kopabns. Taky
CUTYALiI0 He MOXHA OIMCATH B Mamemamu4Hux mepminax, mWod 10TiM
PO3B’A3aTH IO 3adavy Ha KOMII I0Tepi.

Baxxo dopmaiisyBatd NpeaMeTHY o0JacTh Meduyunu, ne niKapi
MaloTh CIIpaBy 3 HalipisHoMaHiTHiIIOIO iH(OpPMAIli€lo IIPO CTaH 300-
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pOB’Sl MAlicHTiB, pe3yisTaTH J1abopaTOpHUX aHafti3iB, icTopii XBOpoo,
3MiHM Y CTaHi XBOPHX, 1iarHOCTHKY 3aXBOPIOBAaHbL Ta MOXJIMBI CIIOCOOH
JikyBaHHS. JliKapio IyXe BaXKO OCATHYTH TakVil BeJMYe3HMIl IOTIK
iHdopmarlii, He 3a0yTH I BpaxyBaTH HaWpi3HOMaHITHINI YWHHUKHA THI
Yac HpUIHAITTS pitleHs. 3HayHa KUTbKICTb IH(bopMallil, Hemoorcausicms
il hopmanvrozo (Mamemamu4nozo) onucy Uil HACTYITHOIO BUKOPHCTAH-
HS komn romepHux 3acobieé TIPU3BOIUTD IO TOTO, IO BYACHO He BUSBNSI-
10ThCS, HaTIpUKIIaz, X0 25% pakoBMX 3aXBOPIOBaHb.

dna BupimtenHs NoZIOHHX RpoGJieM B €KOHOMIYHO DPO3BHHYTHX
KpaiHax CBITY CHOTO/Hi IIUPOKO BIIPOBAIKYIOTECS KOMIT I0TEPHI CUCTEMU
wrryynoro iHtenekry (KCIII), ocHOBHUM NPU3HAYEHHAM SIKUX € PO3-
B’sI3aHHS iHTEEKTYaNBHUX 3a0a4 Y pisHUX 061acTAX NIOACHLKOL NiSUILHO-
cTi, SKi Baxko abo HeMoximBo dopManisyBati. Bukopucranus KCHII
J1a€ 3MOTy BHPIIyBaTH MEAWYHI, BUPOOHUYO-eKOHOMIYHI Ta iHLi 3aB-
JlaHHsI B PI3HOMaHITHUX HOpeAMeTHHX (MpobneMHHX) ofiacrax, e
YyTpyJAHEHa MareMaTUyHa dopmaiisaliiss o6’eKTiB, Tpolecis, ABUIL,
CUTYalliil.

KopoTka icTopia CTBOPEeHH:A n pPO3BUTKY
CHMCTEeM LUTYYHOrO iHTenexkry

Mepwmi KCHIT na pannsomy emani iXH5OTO PO3BUTKY ABISUTH COBOIO
«iepawkogiy IporpamHi 3acobu, 3a JOTIOMOTOIO SIKMUX 3’SIBJISLINCS NEPIHi
CIIpOOH pO3B’A3YBATH HAWTIPOCTIllli iHmesexmyanshi 3ada4i, NO3B’93a0i
3 gidmeopernam (Imimayicio) OKpeMUX meopuux npoyecie. JHocninHUIbKIM
nonironom nas TeopuiB KCHII Gyny pisHOMaHITHI irpH, roJloBOTOMKH, |
MaTeMaTU9YHi 3amadi. ¥ mepimmx poGotax i3 KCII onmcano nporpamu
PO3B’s13aHHS1 HAMIPOCTIILHX igposux IHTEIEKTYVIBLHUX 3aJ1aY i3 RUKOPHUC-
TaHHAM 4abipunmoeoi mModeni OUIYKy pinicHHs. TakuMu 3agavamu Gynm
«XpECTUKM-HY/IMUKH», «<MOPCLKUHN Oiif», IIAIUKK, Hap/M, IUAXU, B SIKUX
3a3Aa/1eriab BiOOMMIl aNroOpyUTM ITOIIYKY Ta BUGOPY MOXUINBUX aJlETepHA-
THBHUX BapiaHTiB pO3B’I3aHHS ITOCTABJICHO] 3aaui.

Bararo irpoBHX 3amad cTanM KIaCWMIHMMU (3aadi Npo micionepie
i nrodoxcepie, maen i 6ananu, Xawnoiiceky eeacy, 3adavy Komieosicepa, epy
6 «15» Toli10). Bubip Taxux 3axay o6yMOBIIOBABCS [IPOCTOTOIO i SICHICTIO
npenMeTHol o6acTi, Ii MaTOI0 PO3MIPHICTIO, MOXITUBICTIO NOCUT JIeT-
KOro nigdopy i KOHCTPYIOBAHHS aJITOPMTMY BUPILUEHHS 3a/adi.

Ha nowamxy 60-x pokie MUHYIIOTO CTOITTS 610 cmeopeHo iepUy Heii-
[POHHY clcmemy po3nisHaeanna obpasie — nepcenmpon Posenbaamma. Moro
IArPYHTS — CIIPOILEHA Modens CIMPYKmMypy MO3KY- STK: MHOXWHV WMYYHUX
Heliponie (homoenemenmis), 3’€IHaHUX MiX cO0O0IO BIIITOBITHO IO HasB-
Hoj (y TOH yac) cxeMy B3aeMOZii KIITHH JIIOIUHU.
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Ha posputox panHix KCHIT Bemuxwit Brumvis 3po6umu Joc. Pobincon
i #foro xoneru, IO CTBOPWIM gopMansHo-aoeiuHi MOLENi MUCICHHS, TKi
6aBYIOTBCH Ha Memoodax-ghopmanshoi noeixu. BoHu po3pobuitu inmenexmy-
anbHi npoepaM}u 3acobu «Jloeix-meopemuiy i «3azanvHuli eupiuyeay 3a0au»,
IO AaBaiv 3MOTY, 30KpeMa, aBTOMATUYHO 00e00umu wkinbHi meopemu,
B ocuoBy 1iux cucTeM GyJio IOKIIIeHO Memod peoaroyiti, XUl BUKOpHUC-
TOBYe /U151 IOKA3Y TeopeM 102iky npeduxamie. Ha mincrasi meroxy pesonro-
uiti A. Koasmepoe CTBOPHB MOBY JIOTIYHOTO ITporpaMyBaHHsl «Prolog».

3HayHy yBary [OCIIIHIKY NPUALIAIM TOLI po3pOo6IEHHIO TaK 3BaHUX
espucmu4Hux (inmyimuenux) MoIenell MUCHCHHS UL BUPILLCHHS iHTe-
JICKTyaJIbHUX 3anay pisHuX TUMiB. CyTTEBUI BHECOK Y CTBOPEHHS LIMX
Mogeneit sapobumu Jowx. Mak-Kapmi — aBTop MOBM «Lisp» (11ep1ioi MOBU
TNy, M. Mincokuii — aBTOp (hpetimosoi Modeai TIONAHHS 3HaHb, J. Miui,
I1. Vinemon, II. Xeliec, A. Endpro, J. Xaum Ta inmi pocmiguvxu [IT.
CucreMa cumyauiiinozo kepysanua, axy pospo6us J. Ilocnenos, BUXopuc-
TOBYBaJla MOJIeJli IPEACTaBIECHHA cumyayiii, B ocHOBY IKHX Gyno moka-
JeHO MOBY CUMBOJIBHOTO ONpaliloBanHs indopmanii «Pegans.

Ha ocnosi po3pobiieHHX Mogeael MUCTeHHS CTalIM 34ifiCHIOBATICSA
Mepuli crpoby MpakTHYHOTO 3aCTOCYBaHHH KCIIIT B pisHOMaHiTHUX
fIpEIMETHUX 00JTaCTSX.

Cucmemu Komn'tomeproeo nepexaady moe BUKOPHCTOBYBAJTH A02I4HI
Modeni CIIBBiIHECEHHST cao60hopm OfHiei MOBU 3i croBodopMaMu
iHuiol. ITim 4ac po3poGieHHst 1MX CMCTEM BUHUK HOBHI HayKoBHMil Ha-
NPSIM. — KOMA IOMEPHUL MOPON02iMHUL ma cUHMAaKCUMHULl aHanis i cuH-
me3 MOB. Yriepiiie BiiOyBcsi NIOALN 3HaHb Ha dexaapamusHy (CNOBHUK,
JIeKcHKa, MOpGhOJTOTis, CHHTAKCHC) | npoueaypuy (nporpaMHy) YaCTUHU,
SIKi MOTVIM 3MiHIOBATHCS HE3aJIEXKHO OfHa Bill OIHOI.

Cucmemu. xomn fomepnozo pehepysanna mekcmie 3NIACHIOBAIU
TOIyK ingropmallii y BeJIMKHX iHOPMALIAHUX CXOBMINAX; BU3HAYAIN
BIATIOBIAHICTD 3HAUNEHOTO TEKCTY 3anumy Kopucmyeéaud, BUKOHYBaJU
CEMaHTUYHWIT aHali3 3MICTy BEMKUX GParMeHTiB TEKCTY i cKnagaHHs
1oro peghepamy, aHanizyr104u 38’s13KN Hadgpasoeoi ednocmi. Tpu po3pod-
JIEHHI HMX CUCTEM BUHMK HOBHIT HayKOBHI HANpPSIMOK — KoMn lomepHa
AlHzgicmuka, SKk BPIKOpI/ICTOBy}OTb 111 9ac CTBOPEHHA Cy¥acHHX 3aCo-
6iB CITIKYBaHHS JIOIUHM 3 KOMIIT'I0TEPOM Ha IIACTaBi #PUPOOHO-MOBHUX
TexcTiB. BomHoyac BUHMK HOBUH crtoci6 nowyky iHdopMallii 3a 3pas-
KoM, SIKMil INMPOKO BUKOPHUCTOBYEThCS Y 6azax 3Hanb cydacHux KCIIII.

Cucmemu eiameopenmz mekcmie i My3uku BUKOPHCTOBYBATH Mpoile-
IYpY CHHTe3y TEKCTiB i CHCTEMY IPaBUI (3a aHanorie€lo 3 GopMyBaHHAM
pedepaty), 1o, IIOpOIDKY]OTb CTPYKTYPY 3B’SI3HOTO TEKCTY, KOMBiHYIO4M
CJI0Ba 3 HEBEJIMKOIO CIOBHMKA. 3a HOMOMOroOI0 NIEPUINX MporpaM, sKi
CKJIa/lai¥ TEKCTH, IXHi TBOPIIi HE MParHy/Ii CTBOPUTH BUCOKOMUCTELB-
Ki 3nooyTku. IloTpibHo OyI0 TiEKKM HPONSMOHCTPYBATH MPUHUUNOGY

16

Mmoxcaugicmy CTBOPEHHSA HOBHX TEKCTiB 3a ROIIOMOTOIO KOMIT'IOTepa.
ToMy mtipy CTBOpeHHI TIpOrpaM TIPHALISNY MAaJO 'VBATH CeMaHmuyi
TEKCTiB, MalOYX Ha METi JIMille CTBOPEHHS 36 13H020 TeKCTy. Tak 3°sBu-
JIcA TiporpaMH, 1Mo CKIIANAI0TE «abcmpakuyionicmebKiy BIpIIi Uil «3aym-
Hy» T1Ipo3y. JIporpaMu BiATBOpeHHS MY3UKK BUKOPUCTOBYIOTH HIPHHIM~
ITH e6PUCMUYHO20 NPoepamyeants W ekchepmHi 3HAHHA B Tany3i My3UYHOI
TBOpYOCTi. IIporpaMu O6yayioThCcs Ha IPUHIIMIIAX egpucmuyHozo No6opy
NoTpiGHOI HOTH i3 MHOXHWHU HOT, SIKi T€HEePYIOThCS BUIIAAKOBHM YUHOM.

Hactynuwit etan fociiixkeHb 03HaMEHYBaBCS ITOSIBOIO 1 TIOHANIBIIIAM
VIOCKOHAJSHHAM [HmeneKmyanrbHux 3aco0iB A00UHO-MauunHol 63aeM0-
dii mpy anapartniit peanizauil KCHII, HenTp yparn HOCHiTHUKIB 3Mic-
TUBCA 3 aBTOHOMHO (DYHKIIIOHYIOUHX CHCTEM, IO CaMOCTIMHO BUpily-
I0Th IOCTaBJIcHI epel HUMH 3a/iadi, 10 CTBOPEHHS AH0UHO-MAWUHHUX
cucmem, sIKi IHTETPYIOTh Y €IMHE IliJie iHTeNeKT JIOAUHY i MOXJIUBOCTI
KOMII FOTePHOI TEXHIKM sl JOCITHEHHS 3araapHol Mery. Ha nepumit
1aH 6yJ10 BHCYHYTO po3pobIeHHs MeTOMIB i 3aco6iB, 110 3abe3eyyioTh
TiCHY B3a€MOJIiI0 NIOAMHM H KOMIT'I0Tepa 3 MOXJIUBICTIO OIIEpaTHBHOI0
BHECCHHS JIOJWHOIO 3MiH YIPOMOBX YCHOTO IIPOLIECY PO3B’SIZaHHSI
3azayi. Po3BUTOK JOCHKeHb Y IbOMY HAIIPSIMy OOyMOB/TIOBaBCs Pis-
KWUM 3pOCTaHHSIM BHPOOHMNTBA i 3IEeIICBICHHSIM 3ac00iB KOMIT'10TCP-
HOI TEXHiKM, IO POOUIO iX TIOTCHIIIMHO AOCTYITHUMM JUIS IIMPOKUX Kijl
KopucTyBayiB. Y mexax nux pocrimkens y CIHA 6yno crBopeHo nepini
EKCIIepHMERTAIbHI iHmezpanvhi poGomu, i GyHKIIOHYBaIK B Jlabopa-
TOPHHUX YMOBaX. '

YHacnimoK npoBecHHs 3a3HaYSHUX BUIIE ZOCHIXECHB 1 pOGIT oCL-
HUKWA YCBIIOMHIIM Te, 10 edeKTHBHICTE cTBopioBaHmx KCIIII icrotHo
3AICKUTD Bill 3HaKb, IKUMH BOHW BOJOAIIOTb. BUHMKNA rocTpa Heobxin-
HICTb BUPINICHHS TaKUX MpoGiieM, SIK aJlekBaTHe MOJatHsA 3HAHb, 30pOBe
CUPHIANSITTSI, MOAETIOBAHHSI TIOBOJKEHHS B IMHAMIYHUX CEPEHOBAUILIAX,
CIUIKYBAHHA i3 CUCTEMOIO NPUPOAHOIO (JIIOACHKOI0) MOBOIO TOLLO.

o kinus 70-x pokis MHUHYJIOTO cronitra daxisui /1 3yminu Bupobu-
TH 3arajibHy CHCTeMY HOHSTh | CTBOPVJIM OCHOBY TCOPii i METONOJIOTIIO
3aCTOCYBaHHS 1li€l Teopu JI0 cTBOpeHHS komn tomeprux KCHII B pizHux
rajyssix mpomuciaoBocti. BomHovac 6yJro po3pooncHo nepi npo6iaeM-
HO-OPIEHTOBAHI MOGU NPo2paMY6earHst, MoOeal NOdanHna 3naks, 3aco0n UIA
no6yIoBY i CYIIPOBOAY 6a3 3HaHb, 3aCO0U MaHIITYJIIOBAHHS 3HAHHIAMH
ToIO. Y KOJ10 HOCJIIXEHbD Y I'ajly3i NOAaHH 3HaHb BXOJIMAN IPUHIUIIA
po6o1'u nam’ami JTIOJVHM, NTUTAHHS BPIJI06yTKy indopmanii 3 naM’sri,
PO3Mi3HaBaHHs Ta BiXHORISM Ve ﬂBunumggywpul
3aCTOCYBaHHsl, sIKi MOLIW anuonn%,ﬂ A AiRaDeY
IHIIOMY eTafi PO3B’SI3aHs JHTEIEKTY A RpHP

CyTreBuii npopun y o&h’
oyscs B CHIA, xonn Hg,wmy rxomyKaM7

B i, i




BUpIiIIEHHS 3afay TMpUIIa iTes MOAENIOBATH KOHKPETHi 3HaHHsA
gaxieyie-excnepmie. Y 3B’A3Ky 3 1MM cchopMyBaBcs CaMOCTIHHUA
nanpam KCIIII, o ofepXaB Ha3By «ekcnepmui cucmemu», sIKi 30aTHi
BUpO6IATH pilienHs Ha piBHi excreptiB. Y CIIIA 6ys0 cTBopeHO nepiri
excnepmii cucmemu «Mycin» — y MennuuHi i «Dendraly — y ximii. LIi
CUCTEMU BiIpi3HsIMCs Bill TpaIMLIMHMX cHCTEM OONIpalltoBaHHA JaHNX
CUMEOABHUM CTIOCOBOM TTOJaHHS iHPopMaliil, CUMBONBEHUM 6uUE000M HA
3HAHHAX 1 eBpUCMUMHUM NOWYKOoM DIlLIeHHS 33134,

Ha mnouatky &0-x poxie MUHYJIOTO CTONITTS OYJIO OrojiolIEHO IO~
GanbHy NpoOrpaMy PO3BUTKY HOBMX TeXHoJOTiH «Esprit> (€aponelicbkuil
Coro3), Aka BmityBasia mpo6iaeMaTuxy ctBopeHHs KCIII Ta iHTexexTy-
aNBHMX KOoMIT'10TepiB. BogHovac SmoHig orogocuia po rnovaTok ¢TBo-
PEHHA MPOEKTY iHTEIeKTyaNbHIX KoMIT'totepiB Vi VI nokonine, 3aCHO-
BaHMX Ha poborti 3i snannsmu. IIpoexr Gyno pospaxoBaHo Ha 10 pokis
i BiH roeqHyBaB Kpammx MoJoxux $haxiBlliB HafOUIBIIMX AIMOHCHKUX
KOMIT'IOTePHMX Kopriopalilf, Ui sSIKMX OyJ0 CTBOpeHO CIeIiaibHMiA
inctutyt «JCOT>. o cepeminu 90-x pokie ATIOHCHKA acolliallis 3i Ty4-
Horo igresiekTy Hapaxopysaya 40 tuc, ¢axipuiB. IpuHimm 11o6ynoBU
KCIIT 1t inmenexmyansHux Komn’tomepie CTajv MAIPYHTTAM 060pOHHOI
nporpamu CIHA «Strategic Computer Initiative».

IMounHarouyn i3 cepeauny 80-X pOKiB MUHYNOTO CTOMITTSH, B YChOMY
CBiTi PI3KO 3POCHM ACUIHYBaHHsS Ha CTBODEHHS iHTEJeKTYaJIBHUX
cucteM, ko B 1980 poui BKiIamy y nociimxernts KCIHII B ycpOMY CBiTi
cTaHoBUIM 61usbko $70 muH, To B 1985 p. 1s nudpa craHOBWIA BXe
$350 mutH. Y 1987 poui tineku CILIA surpatiiy Ha nociimkeHHs KCIIT
$2,5 mtpa, a Sinowisi — $1,5 Mapa. HuHi ui BUTpaTyt B yCbOMY CBITI BXe
nepesulyoTh $40 Mapo Ha pikK.

B Vxpaini 3aificHioBanucs GpyHAaMeHTalbHI OCTiIXeHHS 3 Modeato-
8anHa mucaenns ta ncuxicy moguHu (M. M. Amocoe). Y MeXax BUpillleH-
HA npobJieM posnisHaganHa obpasie i MoOes06aHHA CKIafHUX OO €EKTIB
6y10 po3pobiieHO PHUHIUITIOBO HOBI METOMM IHOYKMUGHO20 MOOCAIO8ANH -
Ha i camonasuanna KCITT, 30kpema — memody epynosozo obaiky apzymer-
mig, 10 3 YCITIXOM BUKOPHCTOBYETLCS CHOTONHI B KpaiHax OJIWKHBOIO Ta
nanexoro 3apy6ixxks (0. I. Ieaxnenxo).

'VkpaiHchKi BYEHi 3po6HIM 3HAYHMI BKIaA y GyHIAMEHTANbHI J0C-
JIKEHHS 3 TpobJieM CTBOPEHHS iHmenexmyanvHux pobomomexHiunux
cucmenm (A. B. Tumogpees), neiiponnux mepedx i Helipokomn’omepie (Kyccyab -
€..M.), iHTeNeKTyaIbHUX CHICTEM NPUTHAMMSA PillleHb Ta MYAbMUAZeHMHUX
cucmem (B. II. Inadyn), «obpasnozo xomn’iomepa», 3MATHOTO OIIEpYBaTH
3 sisyaachumu i mosnumu obpazamu (T. K. Binutox), y BUpillieHHs nipobrieMu
1100yn0BY Ta GyHKUioHyBaHH# 6a3 3Hans (0. O. bakaes, B. I Ipuyenko),
y po3pobiieHHS modeneii nodarns 3nans y KCHIT (. I. Andon ) Ta in.
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Po‘a.qin 1

IHTENEKT MIOOVNHU

1.1. 3aranbHi NONIOXKEHHA

Y BusHaveHHs auctmrutiHu «KCIIT»> BxoauTh noHsatTTs «[nmenexm»
(«Intelligence»). BoHo moxomuTh Bill TaTHHCEKOTO «Intellectus», 1110 03Ha-
Yae posym JonvHu. Mosa tine npo npupoednuii (6ionoeiunuii) inmenexm
A00UHY, BUPOOICHUI JIOICTBOM YIPOIOBX MiNbHOHIB pOKiB €BOJIOLII.
JIrofivHa BBaXXa€ThCH iHTEJIEKTYaIbHOIO BiJl TPUPOAM Y 3B’I3KY 3i 31a7-
HICTIO /1100CbK020 MO3KY CTaBUTH I BUPIILIYBaTH inmeaekmyanvni 3a0aui,
110 BMHUKAIOTH ¥ TIpoliecaX XUTTEMISUILHOCTI i BDKUBaHHS JIIOIAHH
y CKJIalHMX YMOBax HaBKOJUIIHEOTO CcBiTy [1.1—1.16].

Intenexr siBsie o600 CIUTAB 6araTbOX HABUYOK JIOAWHH, TIOB I3aHUX i3
IToJIaHHsIM 1 ofTparoBaHHsaM iHdopMarii. ToMy naTh 1IbOMY HOHSETTIO TaKe
BH3HAYEHHS, 11100 BOHO 3aI0BOJIBHSUIO BCIX JOCIIHUKIB, JOCHTE BAXKO.

Y 2000 poui penaxuiss Xypsany «Imyunuii inmeaexn» niposonunia
JMCKYCIIO 3 BU3HAYEHHS TOHSTTS «npupodnuii inmenexm» y TeJieKoHpe-
peHitisx cucteMu Infernet. Byno BHCIOBAEHO pI3HOMaHITHI NOrAsMA
i 3anporioHoBaHo noHaja 100 BU3HAYEeHbL LILOTO 1OHATTA. Cepesl HMX
Hapo3MOBCIOIKEHIIIIMMU €:

* PO3YMOBI M ITCUXOJOTIYHI 3AIGHOCTI JUOAUHY;

* 3[AaTHOCTI NO: CAPUIHATTH iHdOopMallii, BUPINICHHIO 3anay, OL(il-
KM CUTYallill, y3araJbHEHHS ¥ acoliiailii, TBOPYOCTi;

* pO3yM, YMiHHS MUCIIHTH;

* IHCTPYMEHT CBiZJOMOCTIi;

* CTYIiHb CKJAMHOCTI MUCIECHHS;

* MEXaHi3M OTpalloBaHHs CUTHaJliB;

* penpolyKTHBHaA iH(opMaliiiHa CUCTEMA;

¢ Mipa JIOACLKOTO B IIOAUHI TOLIO.

Inmenexmom Ha3MBAIOTH TAKOX 3MATHICTbL JOJMMHU NIPOTHO3YBAIM CTaH
30BHILIHKOTO CEPEOBUILA, JOCSTATH YCINiXy ITif Jac NOnIyKy oiHicl 3 6ararbox
MOXUIMBMX LiUTeH Y pi3HOMAHITTI 30BHILITHLOTO CHIiTY, YMiHHS! ICPETBOPIOBATH
BUHUKITY IYMKY Y BU3HaYeHy Peakilito, 110 BEAE 10 NOCTaBICHOI METH TOLLIO.

1.2. DyHKUioOHaNLHI OCOGNMMBOCTI MOACLKOrO MO3KY

Ha choronni ¢isiosiorn BCTAHOBWIHN, 11O OCHOBOIO JIIONCEKOTO MO3KY
€ BeJIMKa KUTBKICTb B33€MOMIIIOWVIX HEPBOBUX KITUH — HellpoHia, OB’ I3aHUX
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MiX co60f0 MIXHEeHPOHHHUMH 3’¢IHaHHAMU. KoXeH HeilpoH Mae no
30 THcHY 3B’43KiB i3 iHIIMMU HelfpoHaMH. MiXHEHPOHHHUX 3B’SI3KiB
y Mosky TioHan 1014, Mosox Moxe BUkoHyBatH 1o 10 GLibi{OHiB onepa-
Hi¥ 3a CEKYHILY.

OCcHOBHOIO OCOBJIMBICTIO JIHONCHKOrO MO3KY € MOTO Hanigkyabra acu-
mempia (puc. 1.1) [1.4—1.10}. Hawa siga niexyss Bononie ceidomum ao2iu-
HUM MUCACHHAM, SIKE JIIOWHA BUKOPUCTOBYE T1ill Yac BUPIIIeHHs TOBCSK-
JEHHMX HACYUIHUX 3ajad, NoB’s3aHMx i3 Il icHyBaHHSM. MuCHeHHS
X npaeoi niexyai € pedISKTOPHUM, IHTYITUBHUM i CITMPAETbCsl Ha nidcei-
domi nowymmegi TipoliecH. JloiuHa YacTo He Moxe copMyTIoBaTH CBOI
3HAHHS i OTepY€E MOHATTAMH, FIPO sKi HE MA€ YiTKOro ysBJIeHHS (HaIlpy-
Kiag, «5 He Moxcy NOSCHUMU ye, are MeHi 30aembcA, wio...»)... JllonuHa
YacTo POGHUTH BUCHOBKM 3a aHanoziero Ta acouiauiero. Ii npaea nisxyns
MMCJIMTE Ha IICBIZOMOMY PiBHI nouymmesux obpazig, sKi BOHa BUKOpUC-
TOBYe, 34eBLIBIIOro, Y CBOIll meopuil HisnmeHocTi. Bes nidceidomozo
MUCAEeHHS HEMOXJIHBe OYIbh-SKe BIIKPUTTS, OCKUIBKM ITiICBiZOMICTB
MIOPOILKYE TIITOTE3H, 110 INTBEPIXYIOTHCS (YU CTIPOCTOBYIOTHCS) TTOTIM
JIOTITHUM aHaJ1i30M UM eKCITepHMEHTOM.

lmeaexmmuui
3xiBrocti Aroxmm;

Tinn
BEYAN
MEIKY

C‘m)eeug Avcivne ' -H«i)ccwme noyymmese
Mucnenns : MUCTEHNT

Jozivite obrpynmyeanin Fenepveanns sinomes
Aozt eneio Iudnrneanuds eusio

iagzinwa susepericms Ecmenuya kpica
Possiprosanicnte , Houymina

[inecnpsmosanicmy - Jyxosigiciin

Poaspaxyuon ) \ Iumyirjin & mgopiicme

- Puc.1.1 — Cnpoiena CTpYKTYpHA cXeMa MO3KY MOAHHA
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Crin 3a3Ha4YnTH, O HE3BAXAIOYH Ha JOCSATHEHHs BYeHNX-diziono-
TiB, MO30K TIPOZOBXYe 36epiraté cBoi TaeMHHU ¥ poTenep. Bimomo
JIMIiEe OPIEHTOBHE PO3TAILYBAHHSA 30H MO3KY, SIKi BUINIOBIJAIOTH 32 Ty YU
inmy dyHkiuio. HaiicknagHini neperieTeHHs 38 43KiB KOPH I'OJIOBHO-
rO MO3KY TIOKH IO He TianaioTeed po3mudpysannio. Jorenep HeBigo-
Ma MOTUBALllSI i MEXaHi3MU YCBiOMAEHOI NisurbHoCT momnuu. Hermos-
HOIO Miporo BUBYeHI di3ioioriqHi ocHOBH GYHKIIOHYBaHHS MO3KY Mil
yac rpoltecy mucieHHs. PizionoraM noxu He yAanocs TO4HO BCTAHOBHU -
TY Miclie 3ocepe/lKeHHsT y MisKy iHdopmanii, o 3anaM’sITOByETLCH,
i crroci6 ii onpairoBasHs.

1.3. lepapxifa IHTerieKTyanbHUX BNacTuBocTei
moanHnN

HesBaxalouy Ha po3GiXHICTE DOMISIAIB 1 MAXOAIB, CLOTOAHI Oib-
IUICTh MOCIIAHMKIB i (axiBIliB BBAXAYOTh, 110 CYKYIHICTD iHmenexmy-
anbHux 30i6Hocmeil TIOMMHY MOXHA TOJATH SK TaKi mpu pieni iepapxii
{1.10-1.16].

1. Pozym mogvHy 30ATHAH Y TIPOLIECT MUCACHHA BUCYBATH yini (cTa-
BUTH 3a/iadi) i 3HAXOMMUTU CTIOCODH IXHLOTO docseHenns (supimenis) 3a
JLOIIOMOT0I0 MipKyeans Ta Y3aralbHIOIOUUX euUcHoskie. OCHOBUMMMU
enacmueocmamu (30i6Hocmamu) po3ymy JIOTUHM €:

* peghaexcis — peaxilisi JIOAAHH Ha CBOT JIii Ta Ha BIUIMBY JOBKUIAS;

* onuc cunyauii 3 xapaxmepHoro s Hel HEROGHOMOO Ui HeGUIHAYEHICMIO,

* Yynopsokyeanns ingopmayii 3a cmynensamu icmomnocmi;

* 6ubip cmpamezili, adexsamuux po3e’azyeaniii 3adaui;

* QU3HaYeHHA NoeiYHUX HacriOKie;

* oUiHKa pezyarsmamis ma 3acobis ix o0epxcanns;

* nowyx nodibnocmi-yunnuKie i cumyayiii;

*. 2EHEPYBAHHS NPUNYUEHD, Y3A2ANbHEHb MOU4O.

Ko WigcyMyBaTH 1ii SIKOCTi, TO MOXHa CKa3aT, 1110 po3ym — ue
00HOOIMHA CRPAMOGAHICIL MOOUHU HA GUPIWEHHA BUHUKAIOHUX neped Hew
npobnrem. Hanpuxian, MOAMHA MOXe OYTH PO3yMHOIO Y PO3B3aHI MaTe-
MaTUYHUX 33/, aJic MaTH NIPUMITUBHMIT TYMaHITapHWI PO3BUTOK 1 He
GYTH iHTENEKTYaIBHOIO.

2. Binblu BUCOKMM PiBHEM PO3BUTKY 31i6HOCTEI MOJMHN € 11 ime-
1eKm, SIKVit BU3HAYalOTh TaKi YNHHAKHU:

a) Mucaenns JIOAVHU, TOOTO 3aTHICTD JIIOACBKOIO MO3KY 0 T10CTa-
HOBKM DIi3SHOMAaHITHMX iHmenekmyansHux (meopvux) 3ada4 Ta ix
BUPILLICHHS, IO I'PYHTYETHCI Ha BUKOPUCTaHHI iHpopMalii i3
30BHILLHLOTO CBITY i 3aCBOEHUX JIOAUHOIO 3HAHHSIX;
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6) caidomicmo (cazuocezaomcmb) JUOJ(VHH, 11O 1a€ 3MOTY KOHTPOJIIO-
BaTH CBOI i Ta YcBiTOMOBAaTH cebe sIK ocobucmicms y HaBKO-
JMIIHBOMY CBIiTi BilIIOBIXHO IO HOCBiAY HANPOMAMIKEHMX JION-
CTBOM 3HaHb i IHHOCTEI,

B) BUpOGJIeHi JUOICTBOM OyX06Hi umnocmt Ta ideanu (Mopanb
COBICTb, €THKA, ECTETHKA, KYJFTYpa, peiriliii 3acany Tolo), ki

. BIUIMBAIOTh, Ha OCOGMCTICTD i CYCTIUILCTBO.

TakuM YMHOM, iHmenekm — Ue Gaeamobiunuil posym (pO3yM «y Ga-
rarhoX HampsiMax»), IO 30aTHUH [o:

* [UHCHOIO CIPUIHSITTS 30BHIIIHLOTO CBITY;

* Ti3HaBaNbHOI 11iKaBOCTI i MipKyBaHHS,

* 3aCBOCHHA W BUKOPHCTaHHS 3HaHL, BUPOOJIECHMX JIIOACTBOM Ha
CY4acHOMY €Tafli PO3BUTKY; :

* BHCYBaHHS LiJIe i BUpoOJIeHHs! cTpaTerii po3B’d3aHHs 3aa4, 1o
TIOCTAIOTE ITepe]] JIOAUHOIO;

* TMOPOIXKEHHA ¥ camoopraHizailii HOBUX (OCOGHCTMX) 3HaHb Ta
HarpoMaxeHHs J0CBiaY; _

* ycBimoMIeHHA cebe B 30BHIHBOMY CBIiTi 3 OISy Ha HarpoMa-
JXKeHHI IYXOBHI IiHHOCTI Ta igeany.

XapakTepHUMM pUCaM¥ iHTeNeKTy € 34aTHiCTh N0 HaB4YaHHSA, y3a-
rajbHEeHHS, HATPOMaDKeHHA JOCBIRY (3HaHb 1 HABMYOK) Ta afalrTaii 1o
YMOB, IO 3MiHIOIOTECSI, YV Ipolieci BUpIlIEHHST BUHMKAIOUUX Mepen
JIoAMHOIO ITpobGiieM. IHTeNeKT € yHiBepcaIbHM 3ac000M, 3a JIOTIOMO-
roto- SIKOro JIIOAMHA 3AaTHa BUpillyBaTH HedopManizoBaHi 3ajadi, JUis
SIKMX HEMAE CTAHAAPTHMX, 3a3/aJIeTilb BiloMux MeTollin, Came 3aBIsAKH
IHTeNnex Ty JIOAWHI NiIBNANHI XUTTEBO BAXUINBI iHmeaexmyanbri 3apavi,
i BOHa MOXe JETKO IIEPEXOANTH Bill BUpillieHHS OAHIET 3 HUX Ha iHITy.

3. BepumiHoo B iepapxil 3miGHOCTel JIOMUHU BBAKAETHCA Myapicmy —
30amuicme A0OOUHU Y CKAGOHUX, Henepedbauysanux i excmpemanbHux
cumyauisx e4dcHo 3acmocogyéamu ceiil inmenexm IUISI BUpilIEHHS BUHU-
Kal0YuX CYCMUIBHMX i 0COGMCTHX MpobiieM, MAaKCHMAIBHO BUKOPHCTO-
BYIOUM CBiil IHTENEeKTYaRbHUI TOCBLK, HATPOMADKECHI TIYXOBHI IiIHHOCTI
i iteanu.
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" Poagin 2

 WUTYYHWIA IHTENEKT
Y KOMITIOTEPHIA CUCTEMI

2.1. OCHOBHi BU3HAYEHHR

SAx 6yno 3a3HaveHo BYlIe, HUHI GUILIICTL qochignukis 1T posris-
Hae K o0nacTs inghopmamuxu, OPIEHTOBAHY Ha BUPILIEHHS MeEOPHUX
3ada% MOACHKOI RiSTBHOCTI 3a IONOMOTOIO BUKOPUCTAHHS KOMN Tomep-
Hux 3acobié MOHETIOBAHHS npouecie MHCACHHS [ nam’smi modunu
[2.1-2.41]. Hanpuknan, y KoBitHuKY [2.6] HaeThcsi Tak BUSHAYEHHS:
«lITT — 11e ramy3b inghopmamuxu, WO 3aMMAETLCS PO3POOIEHHAM iHMe-
ACKMYANbHUX KOMNIOMEPHUX cucmem, SIKI BOJOMIOTh MOXTHBOCTIMY,
TPaMLIAHO TIOB’SI3aHUMM 3 JHOJNCHKYM PO3YMOM, — PO3YMIHHS MOBH,
3[aTHICTb 10 HABUAHHS, MIPKYBaHHS, BUPIIEHHS NPo6JieM TOIO».

Hopsan i3 mum daxiBui 3i CTBOPEHHS iHmeaekmyanbHux cucmem
CXWIBbHI 10 ByX40T0 TpaKTyBaHHS nousmms HIT. «€punmii 6iosiorivHmi
00’eKT, 30aTHMIl Mucaumu, — Ue MoOcbKuil Mo3oKk. ToMy OYIb-AKHil
«MucasMuity MPACTPiit MOBUHEH SKUMOCh YHHOM BITBOPIOBATH ITPOLECH,
WO BisOYyBalOTRCH B MO3KY JIOAWHM, ab0 BIIOMBaTH MOTO CTPYKTYpY».
Y 38’a3Ky 3 UuM noHsitra II1 BOHM BU3HAYAIOTE SIK komn lomephy npo-
2PaMHO-ANapPamuy MoOeAs iHmeaexmy AOOUHN, 1110 31aTHa OpaTH Ha cebe
(byHKIIT Mucaenns, BuGUpaT i NpuiiMaT¥ ONTUMaIbLHI pillleHHs Ha
OCHOBI aHajli3y BIUIMBIB HaBKOJIMITHBOTO CEPEIOBMUITIA i [TONEPENHbOTO
JOCBiRY, HaBYaTUCA Ha OCHOBI OCODIUBOI opraHisaiyi mam’sTi, poburm
BUCHOBKH Ha OCHOBI cymxeHb Toulo [2.1-2.41].

HuHi € pi3Hi criocoOu it MeTORN oyinku piens (cmynens) inmenexmy-
anshocmi cucreM T {1.11]. Tak, 3a Koamozoposum, 6yab-siKa cucreMa,
3 AKOI MOXHA JOCTaTHBO JIOBIO OOTOBOPIOBATM TIPOOJIEMU HAayKH,
JniTeparypd M MUCTEIITBA, Ma€ 1HTEJEKT. [HIIKMM IIPUKAAIOM JTOBEIiH-
KoBoro tpaktyBaHHs IIT Moxe Oyry BinoMuii mecm Tviopunea, 3micTt
SIKOT'O J10J15ITa€ B HACTYIIHOMY. Y Pi3HUX KiMHAaTax 3HaXOIsAThesl JIONN
i koMmn’rorep. BoHU He MOXyTh GaunTH ONHE ONHOrO, aje MaloTh
MOXJIUBICTH 0OMiHIOBaTHCSE IHOpMaLielo (HalpHxJiaj, 3a 10IIOMOTOIO
eneKTpoHHOoI Tomrry). Akuio B npoueci TP JIIOIM He 310TaldyloThCs,
1O OIUH i3 Y4acCHUKIB — KOMII'IOTED, TO MOXHa BBAXATH, IO BiH
€ IHTeNeKTYAJbHUM.
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2.2. OcHOBHI OCO6/UBOCTI WITYYHOr O IHTENeKTy

PospobneHHss xomn ‘lomeprux mmeﬂexmya/lbnux Modenelt 3IiicHIO-
€ThCSL HA OCHOBI HOBHX JNOCSATHEHS ¥ nocnum(ennﬂx MEXaHismie nisHaH-
H#, 3B’ A38HMX i3 TIPOLIECOM OIIpal{foBaHHA iHMOPMALIii B MO3KY JIOIUHH.
Iounnaloyy i3 60-X poKiB MUHYIOro CTONITTS Rocaimuuvku I Benu
iHTEeHCUBHI ITOIIYKN Modesell i Memodis, sKi 6 JaBaIy 3MOTY KOIIIOBATH,
iMiTYBaTH ¥ MOLENIOBATH BHYTPIIIHI IIpollecH, 110 BiaGyBaloThes ¥ 0~
JWHH, a TAKOX TIPOLIECH, [IOB’I3aHi 31 CIIPUNHATTIM JIOAUHOIO 30BHiliI-
Hboro cBity [2.1-2.41]. CKIagHICTh LIMX JOCHIIKEeHR IOJSTAE B TOMY,
o mpolecH (PYHKUIOHYBAaHHI MO3KY 1 XHUTTEISUIBHOCTI JIIOAUHU
gadxcko niddaromucs gopmanizayii i modenrogannro. JlromuHa axmusna,
TOOTO i€ caMOCTiHHO, TMOCTINHO 3MiHIOIOYHX MOC/IIOBHICTD CBOIX HiM.
BoHa reniniiina, 60 MoXe pearyBaTi Ha OJIHaKOBi 30BHilIIHi BIVIUBY 30B-
¢iM no-pisHomy. JlonnHa He KepyeThes 3aKoHaMu HopMajbHO-IOTid-
HUMH, SIKi BUKOPHMCTOBYIOTHCSI ITPH 1TOBY10Bi MaTeMaTHYHIX MOJIeel.

DOyHraMeHTadbHI HayKX PO JIIOAMHY TI0KHM IO He 3MOTTIH 3poOUTH
ICTOTHOTO TEOPETUYHOTO BHeCKY B po3BuToK I, axuit nosicHioBas GU
(Ha JOCTATHROMY TSI ModeatoeanHs PiBHI), gx BiaOyBalOThCs IHTEIEKTY-
aJILHI NpolIecH Y JIIOAUHY, K YIallITOBaHa ii 1aM’sITh i K BOHa Mi3HaE
HasxonumHii cit. Tomy tBopiti LIT pospobasiay BracHi Modeni a00cs-
K020 MucneHnHs, 32 JOTIOMOIOK SKMX MOXHA 3HAXOIUTH PO3B’SI3aHHA
BUPOOHUYMX, €KOHOMIYHUX, MEIMYHMX Ta iHIIUX IHTEIeKTYaTbHMX
3ama4 y pisHUX 0651acTSX JIOACHKOI TISTBHOCTI, e ympyoHeHa mamema-
muuna gopmanizayis IpoLeciB i ssul, XapakKTepHUM TIPUKIATOM MaKoi
3a0a4i € MOJIEJIIOBAHHS NIPOLIECIB PYHKUIOHY8AHHA MO3KY T Hcummedisns-
Hocmi A100URU B Henepedbayyeanux ma eKCmpemMasbhux cumyayisx, 1o
BUHMKAIOTh, HaIPUKITaj, TIPY TIO3aIUTaTHUX CUTYauUisix Ha 60pTi Koc-
MIYHOTO KopabJisi, i MOXYTh IIPU3BECTH 0 3arubesli KOCMOHABTIB.

Ha BigMiny Bin mamemamuunux Monenei, Mooeai A00cb020 MUCACHHS
MaloTh cemanmuyHuii, TO6T0 amicmoenuii Xxapaxrep. BoHu Bino6paxaiors
KOHKPETHICTb IIeBHO1 cUTYallii if KOHKpeTHi 3HaHHS ¢axiBIliB y ITeBHii
MpenMeTHIHM o6nacti. KoHKpeTHiCTh TogaeThest B onucosii (sepbanbriil)
dopmi i He MOXe OyTH nolaHa y BUIJISIAI YHIBEPCATBHHUX MAaTEMaTUIHUX
Mozesei.

OCHOBHUMU TPYIHOIIAMU I[IPH MOJAENIOBAHHI MUCHEHHS monmm
€ nigkyavHa acumempis JOACHKOT0 MO3Ky (po3a. 1). Hawua sisa nisxyas
Aozivna, palioHaJIbHO, TOMY CBilOME MucaeHHs NiBOL MiBKyJi MOXHa
NpEeNCTaBUTH Y 6epbanbriti GOpMi i TIOTIM 3MOIeM0BaTH Ha KOMII'10Tepi.
Alle npasa niekyas MUCIHTD Ha PiBHi nouymmeeux obpazia, TOMY nidcei-
dome MucaenHa, IKe JIIOOMHA BUKOPUCTOBYE Y CBOIN meopuili NiAMBHOCTI,
8aXHCKO NIOBAEMBCA MOOEAIOGAHHIO,
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Y 3B’3Ky 3 IUM, OJTHIEW 3 HAaWBAXIHX OpoGIeM, 0 BUHHUKAIOTE
npu cTBopeHHi /1, e nobynoBa Monenel (BUSBIEHHA Memanpoyedyp)
nidceidomoeo mucnenns npagoi niexyai i yB’A3yBaHus 1X i3 Memanpouedy-
pamu c6idomozo mucaenus aieoi niexyni. CTBOpeHi Nmpu LILOMY Modeai
Mucnenna NOBUHHI BpaXOBYBATH CIIUIBHY po0OTY 060X ITiBKYJIb, OCKillb-
KM TiNBKM 3a ITi€l YMOBM BUHHKaE (HeHOMEH JIONCHKOTO MUCICHHS
# JIOri4HOrO: MOBODKEHHSI B XUTTEBUX CUTYyaLifX.

" AHaJIi3yI09H MOXJIUBICTh Modesioeanns iHTeNeKTYyAIbHUX 3Oi6HOC-
et monuHu (po3n. 1), 6insuricts daxisuis y obnacti T po6iars Taki
BUCHOBKUY [2.1—2.41]:

* IUTYYHUH «po3ym» MOXITUBUIN;

* WITYYHWUH iHmenexm MOXIMBUN K KOMIT' I0TePHA MO0erb MUCAEHHS
MOO0UKU, OCKITBKM MBI IHIII CKJIaOBI MOTO iHTeNEKTY, — dyxoeHicmb
i camocgidomicms — BaXKO IINAIOTECA MOAETIOBAHHIO B MPaKTUYHMX
3aCTOCYBaHHAX;

* IUTYYHA Mydpicme — MpobaeMar PI‘{Ha

YacTrHa HOCHIIHUKIB L[dee OJlHax, 1110 npo pea.nmauuo Il moxna
Oyzie roBopuTH, KOJM KOMII'IOTEP NMOYHE PO3B’A3yBaTH 3aiadi, Helo-
CUJIbHI 1S JIOAUHY, TIPUYOMY 3pOOUTE 3a JTOIOMOIOI0 3aCTOCYBaHHS
3HANICHOIO HUM HOB020 CHOCOOY MUCACHHA.

Ockinbku B 1 MomemoeThes iHmenekm JIOAMHM, TO 3adadi, 10
PO3B’sA3yI0ThCS 3a NOTIOMOTOI0 3acobiB IIlI, Ha3WBalOTHL iHmesexmyans-
numu. 3BaXalONM Ha 1€, Tpeba MiAKpecauTy, o TpaquliiHi o64ucito-
6anbii 3a0ayl, 15| AKUX iICHYIOTh MameMamuri MCTOA PO3B’SI3aHHA, He
€ inmenexmyanvhumu. TlpuxiiagaMy Takux 3alay MOXYTh CiyI'yBaTH
PO3B’s13aHHS CUCTEM JIIHIMHMX alireOpaiMHuX PIBHAND, YHCENbHE iHTe-
rpyBaHHsA AMbepeHIIItHUX piBHAHD Towo. JDisl po3B’sI3aHHs 1101i6HuX
3a/1a4 € CTAHAAPTHI ANTOPUTMHU, 5K SBISIOTH COOO0I0 3a3/IAIerilh BU3Ha-
YeHy TOCIIZOBHICTb eJleMeHTapHHUX onepauiii, 1o mMoxe Oy Jierko
peanizoBaHa sIK 3BM4aiiHa KOMII'I0TepHa IporpaMa.

2.3. OCHOBHI HaNpAMN poO3BUTKY
WTYYHOro IHTenekry

Y 60-X pokax MMHYJIOIO CTONITTS BiOyBest 1ogin gochipxkens 1] Ha
[Ba OCHOBHUX HANPSIMKH.

1. Heidipobioniunuii nanpsm II1[ opienToBanuii Ha IporpaMHO-anapaTHe
MOCenioBanHs CIMpyKmypu a00CbK020 Mo3Ky W CTBOPeHHS Ha 1l OCHOBI
IIPUHIIUIIOBO HOBMX TEXHOJIOIM i cucTeM ornpaijloBaHHsl iH¢bopMaliii,
BupinteHns npoSiemut po3poGeHHs Ta CIBOpeHHs ITYYHOTO aHajora
MO3KY HellpoxibepHemuxy IYKAIOTH IUISIXOM CTBOPEHHS i peatisaliii mpoc-
TOPOBOI CTPYKTYPH TaK 3BaHUX Heliponnux mepexc (poan. 10) [2.31-2.34].
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[TprHUKMMIOBUM ITUTAHHSM /LISt IBOTO HAIIPAMY € 3’SCYBaHHS CIiB-
BiTHOIIEHHS MiX -6y0060/0 MO3KY i HEPBOBOIO CHCTEMOIO JIIOTWHM Ta iX
gynryii. Tlpyu HbOMY MOJETIOBAHHA 3MIMCHIOETHCA Ha KUIBKOX PiBHSX:
MOJIEKYJBIPHOMY, ‘KIITUHHOMY, Ha PiBHi OKpEMOIO OpraHa, opraHizMmy
B LIUIOMY, 1 Jali — Ha piBHi conianpHoi rpymi. Takum IHHOM, Kiacuy-
HUI HelipoGioHiMHUN HiAXin roJysrae y MOCHiZOBHOMY YCKJIaZHEHHiI
MoJiesieit Yepe3 NPOCYBaHHs Bif eleMEHTapHHUX <bopM 110 GLTBII CKJan-
HUX ¢OpM MOAEIOBAHHSI.

OCHOBHUM JOCATHEHHSM Y cdepi HelipobioHiuHuX pocaifxens 111
CTajo CTBOPCHHS HelipokoMn'tomepa — iHTENIEKTYallbHOIO KOMIT'loTepa
VI noxosinns. VIoro 0CHOBY CTaHOBUTH HelipoMepesica SIK Ge3Niy Mikpo-
npoyecopie, IKa 37aTHA BuplmyBam JOCTATHBO CKIIANHI IHTGJIeKTyaJIBHI
3a11aq1 (po3m. 10).

2. Kibepnemuvnuii nanpam 11T nos’s;3aHuit 3i CTROpEHHSM Ta BUKOPYC-
TAHHSM TaK 3BAHWX €BPUCIMUMHUX (eMAipuMHUX, HmMyimusHux) modeneil
mucaenns (posn,. 4—9) [2.1—2.30]. OcHOBOW 1MX MOZETel € egpucmuky, IO
SIBJISTIOTH CO00I0 ITpaBmia abo pexomendayii, 10 He MAIOTh CTPOTOTO Teope-
THYHOTO (MaTeMaTH4HOTO) OBIPYHTYBaHHS. ix ycranommoors nocBimueni
baxiBLi (excriepTvi) i BAKOPUCTOBYIOTS ITi/l Yac eepbanizauii (He(bopMa.ub—
HOTO CTIOBECHO-3MiCTOBHOIO OITUCY) BINITOBiAHOI NpeaMeTHOI (TpobieM-
Hoi) obnacti. Eepucmuyne modeniosanns BIaCTHBE JIONCHKOMY MUCIICHHIO,
JUIST SIKOTO XapaKTepHe CTBOPEHHA TiroTe3 (Npo LUIIX PO3B’sSI3aHHs 3a71a4i)
3 X HACTYITHUM €KCTIEPUMEHTATEHUM TIEPEBIPIHHAM,

TIpUXUITRHUKY KibepHemuurozo Hanpsmy B 111 MOTUBYBaIM CBilf min-
Xil THM, 1O JIOAWHA He NOBUHHA CJINO CifyBaTH PUPOH] Y CBOIX Ha-
YKOBUX i TEXHOJIOT{YHUX MOLIyKax. Hanpuxnan, oueBUAHMIL ycrix Kose-
ca, IKOTO HeMae B npupom abo Jritaka, 1110 He Maxa€ KpUJiaMH, AK ITax.

Ki6epHeTaHMiA Tixin ®TaCUYHMM JUISL KiGEpHETUKM 3 OHUM i3 ii
6a30BUX TOHATH — «HOPHOI CKPUHbKOIO», AKa sBJIse 0BOI0 NpHCTpil a6o
MporpaMHUil MOZAYJIE i3 HEBIIOMOIO BHYTPIILIHBOIO CTPYKTYPOIO Ta 3Mic-
toM. Bimomi e (mocTyrHi i BUMIpY) BUXIEHI peakllil Lporo o6’ ekta
Ha BXigHi Brommsu. [liei irdopManii mocTaTHBO Mg NOOYIOBM MoOAENi
JOCTIIKYBaHOro 00’€KTa, 1110 B JaHOMY BUIIANIKY i € «HOPHA CKDUHBKA».

KpiMm ocHOBHOI TeHIeHI1Iil, Opi€HTOBaHOI Ha CTBOPEHHS i BUKOPHC-
TaHHS iHTeNeXTYyaJlbHUX CUCTEM i KOMIT'I0TepiB (Y MeXax Helipobioniv-
HO20 Ta KibepHemu4nozo Hanpsamie), HAUHI B €KOHOMIYHO PO3BMHYTHUX
KpaiHax cBiTy (Hacamtniepen, y CIHA i flnonii) npoponarbcd ghyrdamen-
manwvii naykoei docaioxncenns B obnacti IIIl. OcHOBHUMM HanpsiMaMu
TEOpeTHYHUX HOCIiIXKeHb € [2.26—2.41]:

* po3pobieHus METOiB i Mofeseli popMaitizanii Ta mofaHHS 3HaHb,

* CTBOPEHHS CNOCco0iB NONOBHEHH, y3aralskHeHHs i knacudikarlii
3HaHb,
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* CTBOpPEHHS npolenyp edeKTHBHOTO IOTHYKY, BUOODY il OIliHIOBAH-
Hs 3HAaHb; ‘

* OpraHi3sailisi CIIUIKYBaHHS 3 KOMIT'IOTEPOM MOBOJO, GJIM3BKOIO 10
TNPHPOJHOI (CTBOPCHHS AjaNlOTOBHX NPOLIEAYP, IMTAIBHO-BINTIOBITHAX
CHCTEM, CUCTEM aHaJli3y i CHHTe3y MOBH TOLIO); _

* OpraHisaliisi CHUIKYBaHHSI 3 KOMITIOTEpOM [0 30POBOMY KaHaly
(aHaJii3 i cHHTE3 300paxeHb, GopMaTi3alLlis 30pOBUX YSIBIIEHE TOLO);

* po3poOiEHHS CXEM JIOICHKHUX MipKyBaHb i aJITOPUTMIB BUCHOBKY
Ha 3HaHHAX;

* TUTaHYBaHHA QOUUIBHOI MisNBHOCTI i aBTOMaTHYHMI CHHTE3 TIPO-
IpaM i3 TOTOBUX MOMYIIiB; :

* po3poOIeHHs 3acobiB OBIPYHTYBAHHS M TOSICHEHHS onep)KyBaan
pillieHs FolIo. -

O6’eKkTaMu HayKoaux NOCHIXEHDb € CTPYKTYpa i MeXaHi3M# poGoTH
MO3KYy JNIONMHM, a KiHlleBa MeTa NOJIATac B PO3Kpummi maemuuyb
Mucnennsn. HeonMiHUMH eTanaMy JOCHIDKEHD Y LIbOMY HanpsiMi € 1oby-
JOBa ¥ eKCrepuMeHTANbHE JOCIUKEHHS MOJIe/ el MUCIEHHS 3 BUKOPMC-
TaHHAM TicuxodisionoriyHoi iHdopMallii, BUCYBaHHS HOBHUX TiloTe3
IOJI0 MEXAHI3MIB iHTENEKTYaNbHOI OisSTBHOCTI, YIOCKOHAJICHHS MOJC-
Jielt mogaHHsl 3HaHb TOlllO.

Hosi o6nacti 3actocyBaHHst METOLIB i 3aco0in LI mocTiitno Bucsir-
MIOKOTHCS Y NPAlAX CHELiaTi30BaHUX KOH(MEpeH1Lil, 110 TyOIiKyIoThCs
Ha ctopinkax XypHanis Al Magazine, Communrications of the Association
Jor Computer Machinery, Artificial Intelligence Ta iu. [2.35—2.37]. 3nau-
HUi obcar indopmaiii 3 npobaem IlI] micrirrnes B Infernet wa caiiri
Journal of Artificial Intelligence Research [2.38], ua cepsepi American
Association for Artificial Intelligence [2.39], a TakoX y cXoBHIUAX YHiBEP-
cuteTrchkux jaboparopiit CIIIA, mo 3aiimaorscs npoGnemamm [T
[2.40, 2.41].
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Pos3nin 3

_ nPHUUNN NosyaoBUn
TA ®YHKLUIOHYBAHHA KOMIMT'IOTEPHUNX
CUCTEM LWUTY4YHOI O IHTENEKTY

3.1. OCHOBHI XapaKTepucTuKu u-rrenelcryanbl-mx
cucTem

Ha BingMiHy Bill TpamMIIMHIX 064UCAI08ANbHUX CHCTEM, iNmMeseKmy-
aabHi cucmemu MAalOTh CIIPaBy 3 TAKUMH 06 exmamu (npoyecamu, aeuua-
Mu, cumyayismu), TUIS IKUX 8aNCK0 UM HeMOoXcAu6o TTOBYIyBaTH Mamema-
muyHy modens, HeOOXiMHY HJISl BUPIIIEHHS 3aad y Komn’'iomepi (XUB.
Bcmyn). B inmesexmyansnux cucmemax BAKOPUCTOBYIOTECS eGpucmuyti
Modeni N100CbK020 MUCAEHHS, 3ACTOCOBYBaHI B e8PUCIMUMRUX aN20pUmmax
eupiuierns inmesexmyanvrux 3adau (posn. 2.4—2.8).

Espucmuxcoro nasnBaiots HeOPMATBHE HPAgUAo, IO BUTUTIABAE 3.4H00CbK0-
20 doceidy | He Mae CTPOTOTO (TEOPETUYHOIO, MATEMATUYHOTO) 06T PYHMYedH-
Hl 1 BAKOPMCTOBYETRCS B IHTENIEKTYIbHIN CHCTEMI [UTS1 nodarHs ingopmayii.

3 ypaxXyBaHHAM 3a3Ha4eHUX YWHHUKIB xomn’romepny CIII (KCIIT)
MOXHa OXapaKTepH3yBaTH SIK KOMIUIEKC B3a€MO3AJIEXKHUX iHmerexmy-
QAbHUX Komn fomeprux 3acobie, IPU3HAYEHUX ISl BUPIIICHHS iHmenex-
myanvhux 3ada4 y NEBHiA NpeMeTHiit obacti Ha niIcTaBl BUKOPHCTaH-
HA Mooeneil Ar0dcbKo20 MUCAEHHA, CRIAKYBAHHA, nam’smi [3.1-3.25].
Iumeaexnyaavnor 3adauero Ha3sUBaIOTL MPoOiEMY, IO BUHUKAE T1Epel
AKOUHOI Y CKAAOHIH XATTEBIR cumyayii.

KCHIT 3patha:

1) cnpuitmMaTy TOTOYHY iHOpMaLlilo TIPO 30BHILIHIMN CBIT i CBili BHYT-
pilIHi# cTaH;

2) ananizysati chOpPMOBaHY CHUTYyalilo i 3dilicnioeamu doyinvhi O,
CNIPSAIMOBaHi Ha po3B’si3aHHSI nocmaeneroi 3adadi;

3) BUpILIyBATH iHmesexmyanvhi 3adaui, WO 6aNCK0 Gopmanizyiomucs;

4) GesriocepeqHbO BIUIMBATH (3a MOTpeOM) Ha 06’ €KTH 30BHIIHLOIO
CBITY 3a JJIOTTOMOIOI0 BilMOBIIHKUX BUKOHABYMX MEXaHi3MiB i IPUCTPOIB;

5) camoHasuamucs, HazpomMad’cyeamy HOGi 3HAHHA B NPOLEC BUpIi-

LIEHHS iHmenexmyanvrix 3ada4 i adanmysamucs do yMoé NPEAMETHOI

(npoGneMHoi) obJacTi, B SIKiit BOHa IIpaLiioe.
KCHIT moxe 6yTu ToB’si3aHa i3 cucTeMolo Internet i oflepXyBaTy
3BIITH HEOOXiHi 3HAHHS CBITOBOrO PiBHS.
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KCIIT nanexwars 10 Knacy atatcpumux cucmem, OCHOBHUMM 84acmil-:-
socmsamu SIKUX €:

1) poswupiosanicme (Macwma6oeanicmb) — MOXJIHBICTH 3MiHH CKJia-
Ily CHCTeMU B npoieci il GyHKIIOHYBaHHS;

2) mobinvricms (nepenocumicms) — MOXITHBICTD HEPEHOCY MPOrpaM-
Horo 3a6e3neyeHHs CUCTEMH Ha Pi3Hi allapaTHO-IIPOrpaMHi I1aTGOPMU;

3) inmeponapabensricms — 30aTHICTE A0 B3a€EMOMI] 3 iHIIMMU CUCTE-
MaMH; :
4) dpyxcniii inmepghelic i3 KOpUCTyBaueM i IIPOCTOTA CIUIKYBaHH i3
CHUCTEMOIO.

KCHIT icToTHO BiIpi3HAIOTLCS Bill TPagMIHHHMX O0OYUCTIOBATLHUX
CHUCTEM TPUHIIMIIOM poOOTH 11 iHILIUMM XapakTepucTUKaMu (maba. 3.1).

Tabauyn 3.1 — [opiausavhi xapaxmepucmuxu o6uUCAIOBALLHUX Ma iHMeENeK -
myanvHux cucmem

XapakTcpucrukn 06\1:1:;1:}1;1mni InTenexTyanssi cucreMu
Bun oonpausobByBaHOl .
itbopmatii Hani 3Hanus
Tun po3B’A3yBaHUX 3a0ay MareMaTHyHi InTenekTyanshi
Mounens nogauns ingopmanii | MarematnuHa Eppucruuna
Crioci0d Bupiinenns 3agay Ilporpamumit BucHoBOK Ha 3HAHHAX
Cnoci6 OTpatlioBatHA YncnoBmit CuMBOnBLHMIA
indopma ' -
OnepxyBaHi pilneHH 3a1ay OnTuManbHi Eppucruyni

OcHoBHUMU aracmueocmamu inmenexkmyanvrocmi KCIIII, skuMn BoHn
BIJIPISHAIOTBCS! Bl TPAIMIIIITHIX KOMIT' I0TEpHUX cucTeM, € [3.1—3.25):

1) cumsonvre (espucmuune) nodarHs ingopmayii y Bumﬂm 61136-
KOMY 00 ai0dcoiozo posyminnsa (posil. 4—6);

2) cumeonbre onpauiosanhs ingopmauii y hopMi, Gnu3nKiii Ao A00CH-
ko020 mucaenns (po3i. 7);

3) 3maTHICTL PO3B’SI3yBaTH iHMenekmyanshi 3adaui, WO eaxcKo op-
Manizylomhcs 460 He opmaniylombcs, 3a KOTIOMOTOI0 BUKOPHMCTAHHs
egpucmuuHux Modeneil mucihenHs U aszopummis eueody Ha 3HAHHAX
(po3n. 7, 8); '

4) 3aTHICTH 110 camonasuants, TOGTO 10 ABTOMATUYHOTO NONOGHEHHS
il o0eporcanna Hosux 3HAHL HA OCHOBI HAarpOMaJXEHOI'O CUCTEMOIO docai-
dy anasi3y ¥ BUpIIIEHHS iHmenexmyansiux 3a1a4 KOpUCTYBadiB;
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5) 31aTHiCTh 0 adanmauii (npucmocosarocmi) CUCTEMH 110 00’ €KTHUB-
HUX 3MiH npedmemHoi (npobaemuoi) obaacmi GyHKIIOHYBAHHS CUCTEMH;

6) PO3BUHYTI KomyHiKamueni 30ibnocmi, IO Ja€ 3MOTY iHTEHCUBHMH
dianoe i3 arodunoro (y NpoLECt IIOCTAHOBKY i BUPIINIEHHS iHmenexmyans-
Hitx 3a0a4) npupooror Mo6oio, 6au3bkor 00 AI0CBK020 CRIAKY8ARHA;

" 7) INHpOKe 3aCTOCYBaHHS iHmenexmyansHux KOMIT I0TEPHUX 3ac00iB
KoeHimueHoi epaghixu, MO0 BUKOPUCTOBYE KOJip, aHiMallifo, Bieo, aymio
Ta iHmi 3acobu inmenexmyansrozo itmepgeiicy Tns HaouHozo (IHTETpoBa-
HOTO) ITOJAHHS BJIaCTMBOCTEN AOCHIKYBaHOTO O0’€KTa, MpOLECY M
SIBHIIIA. ‘

OcHoBHuMU eumozamuy 1o KCIII ripu BupilteHHi inmesexmyanbhux
3aday € TaKi:

1) minimanvrull wac BUpilIeHHA 3a0ay (0ZiepXaHHS Pe3yJIbTaTiB);

*2) MiHiMaTbHA TPYROMICTKICTE fTpoLlecy BUPIILEHHS; ‘

3) MiHiMaibHA BapTiCTh ONpalllOBaHHs iHopMalii mix yac po3s’s-
3aHHS 33744,

4) BUpOGJicHHA pillleHHS B yMoBax HelloBHOi iHdopmauii mpo
PO3B’A3yBaHy 3a/[a4y TOLIO.

Y HacTynmHMX pO3Aiilax PO3MIAHYTI OCHOBU IO6YAOBH i DYHKILOHY-
BaHHA pizuux trrs KCIUI, HaBegeHi IXHi 0OCHOBHI XapaKTepUCTUKU Ta
06,1a¢Ti NPAKTUIHOTO 3aCTOCYBaHHS.

3.2. TUNM cy4yacHux iHrenexkryanbHUX CNCTEM

CroronHi Halibinbloro npakmuuHoeo 3acmocyeéanrs HabymW Taki
munuy inmenekmyansHux cucmem [3.1—3.25]. ‘

Excnepmna cucmema (EC) (po3n. 9) CTBOPIOETHCS 3a JIOIIOMOIOIO
excnepma-npogecionana B Tiit npedmemnuiil (npobaemuiii) obaacmi, B AKi
Mpallioe CUCTeMa. 3HaHHS €KCIepTa 3aK1aJaloThes B 6a3y 3HAHb CHCTE-
MU (pO3[. 5), sSiKa BUKOPUCTOBYEThCS il Yac BUPILIEHHSs 3a1a4 KOPHC-
TYBaviB,

Heiipoxomn’tomepna cucmema (po3zn. 10) sipisie cobolo #eilpomepercy
y BULIsAi Ge3nidi Mikponpoyecopis, 3’€IHaAHUX MiX co6010 BilNIOBIIHO
IO MOReJi B3aeMolii HEWPOHHHMX KJIITMH MO3Ky JIOOMHU (posn. 2).
OCHOBOIO i€l CUCTEMH Hellpoxomn’iomep — aHaNOT nepcenmpoHa Ha
CY4YaCHOMY €TaIli PO3BUTKY HTEIEKTYAJILHUX CCTEM TbOrO THILY.

Pobomomexniuna inmeasexmyaasna cucmema (po3a. 11) apise cobolo
KOMTI’IOT€pHO-TEXHOJIOTIYHHI KOMTLIEKC, OCHALICHMH iHTeJIeKTyallb-
HUM KOMIT'IOTEpOM, AKMIi-IMITYe JIOACHKI [il Ta MOBEHNIHKY B HABKO-
JMITHLOMY CBiTi. CMcreMa IpH3HadeHa IS demoMamu3auii aoocekoi
npayi y wkidaueux Ta Hebesanewnux yMOBaX 30BHIIIHBOIO CEPEAOBHINA.
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Inmenexmyaavna cucmema npuiinammsa pimens (posn. 12) suilicHioe
NAGHY6AHHS | npuilHAmms pilens WOAO. KEpYBaHHs 06’ €KTaMMU i Ipore-
caM¥ y CIUTaIHUX (EKCTPEeMaJIbHUX) YMOBaX 3a IOITOMOTOIO 3aCTOCYBAaH-
HSI MOJieNIell MOoJICHKOr0 MUCIIEHHS i ITOBEIiHKH.

Inmeasexmyaavna incmpymenmaansna cucmema (WorkBench Tools)
ARIsiE co6010 MPOrpaMHO-allapaTHUH KOMILIEKC, TpU3HAYeHU IUIst
NPOeKMy8anta, cmeoperHs M eXKCIUIyaTalliflHOro cynposody inmenexmy-
ANbHUX cucmem Pi3HOMaHITHOIO NpU3HadYeHHs (AuB. sunic). Huui Haii-
IIKpIlIe BUKOPHUCTOBYIOTb [HCMPYMEHMANbHI cucmemu CTBOPSHHS ekc-
nepmuux cucmem (posn. 9.4). '

Iopsin i3 posmisinyTaMu KCIHII B eKOHOMIMHO pO3BHHEHMX KpaiHax
cBiTy (ronoBHuM yrHOM, ¥ CIIA i AnoHii) iHTeHCHBHO PO3POBITIOTE-
Csl nepcnexmugni inmenekmyanvhi cucmemy. BoHY NOKM 10 He HaGyIu
TaKOro IUIMPOKOTO mpaxmu4Hozo 3acTocyBaHHs sk monepenni KCIIT
i nepeOyBaloTh y cTagdii cTaHOBNEHHs i po3BUTKY. [lo nepcnexmuenux
HaJIeXaTh TaKi iHMeneKmyanoHi cucmemu.

Myasmuazenmna cucmema (posn. 13) siBisic co60I0 KOMIT'IOTEPHY
CHCTEMY, fIKa CKJIAJIAETLCS 3 TaK 3BaHUX iHMeAeKMYdibHUX azenmie,
KOXHMIA 3 IKUX € NPOZPAMHO-8UICOHAGHUM NPUCMPOEM, TIIO BUPILIIYE Clie-
tianbHy iHdopmauiitHy sagaqy. 1li cucteMu npusHayveHi Ans onepaTus-
HOro oaepxaHHs iHdopMailii 3 pisHUX iHPOPMalIIHUX CHCTEM 1 Mepex
(roJloBHMM YMHOM, 3 Inferner) Ta po3B’sI3aHHS IHTENEKTyabHUX iHDOP-
MALIAHMX 33j1ay CMelialbHOro IPU3HAYCHHS.

Hevimxa inmeaexmyaasna cucmema (po3f. 14) po3p’si3ye iHTENEKTY-
aJIbHi 3a/1a4i 32 IOTIOMOTOIO TaK 3BAHUX M IKUX 064UCAeHb, OCHOBY SIKUX
CTAHOBIYTL METOAU Heuwimkoi aoziku, 110 ONIEPYIOTh i3 Hed0CmoipHoIO
W nenoexoro iHdopMalti€lo npo NochaikyBaHi 06’ €KTy, NpoLecH 1 SBU-
1112 HABKOJIMIIHBOTO CBITY.

Ienemuuna inmesexmyasvna cucmema CTBOPIOETBCH Ha KOHILETILIISIX
esonoyii (npupodHozo do6opy) 1 BAKOPUCTOBYE MEXAHI3M 2eHemuuH020 cnad-
Kyeanis y npyponi. B ocHoBy GYHKIIOHYBaHHS TaKMX CUCTEM TOKIIAJCHI
2eHemuyHi arzopummu PilicHHs IHTEAEKTyATLHNX 3aiay (posa. 8.2, 8.3).

Onmoanozivna cucmema sipisie coGoI0 iEpapXiuHy CYKYITHICTh 0Hmono-
2iill — 6a3 3nanb cneyianvhoeo npusnaverns (posn. 5.2.). Cucrema npu-
3HaveHa JUIsl OUIYKY | BUTOOYBaHHS TaK 3BallHX KOHUERMYAAbHUX 3HAHL
(T1ipo pi3Hi obnacTi JIOACHKOI AisIBHOCTI), 110 MOXYTh HAAXOMUTH 3 Pis-
HYX CUCTEM i MepeX, TOJIOBHUM YHHOM — 3 Internel.

Cucmema xepyeanus 3nannsamu IpyUs3HaydeHa JUIs [OILYKY il onpa-
WIOBaHHS 3HAaHb ¢ okpemo éaamiil kopnopayii (dipMi, KoMrlaHii, opraHi-
sanii). ITinrpyHTISIM Takoi cucTeMM ¢ Kopnopamueni 3Hamns (kopnopa-
muena nam’ame), sika, TIOHIOHO 1O M00cbKoi nam’smi, Ja€ 3MOTY
BUKOPUCTOBYBATH NoOTIEPeIHii TOCBIX poGOTH Kopriopallii Ta He fonyc-
KaTH MOBTOPEHHs YIOMUIOK i [yOimoBaHHSs 3HaHb (po3a. 4.3).
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3.3. Crpykrypa Ta pyHKLUIl nepcneKkTuBHOI
iHTenexrTyanbHO! cCUCTEMMU

Y crpyktypi nepcnexktsHoi KCIII -Moxma BWIUINTH TaKi dynxuio-
naavni niocucmemu (puc. 3.1) {3.1-3.25} ( posn. 9—-12).

3.3.1. NigcucTtema po3B’A3aHHA Ha 6a3i HaABHMX 3HAHDb

Ocuopy KCIIII ctanoBUTh MiACUCTEMA iHMeACKMYANbHUX HPOZPAMHO-
anapamuux Komn’romepHux 3acobie, IpU3HaAYCHUX I euUpiuenHn inme-
ACKMYAAbHUX 3a0a4 Ta eupobaeHHs piweHs THOIO BIUIMBY Ha 06’ €KTH 30B-
HinHporo cepenonwia i poboui opranu KCIII. do ckiany mincucreMu
BXOIATEL HACTYIIHI hpozpamno-anapamui npucmpoi (puc. 3.1).

R

Rovnnexe
mmonaa'mx
HPUCTPOIR

| nosicenh

Puc. 3.1 — YzaraJleena CTPYKTYpHA CXeMa IepCIeKTMBHOI CHCTEMH

ITYYHOTO iHTeJeKTY
1. IMincucrema i mTeneKTyanLHoro inTepdeiicy.
2. Hincucrema BUBO/Y Ha 3HAHHAX Ta DILLICHHs 3a/1ay.
3. TlircucTeMa KepyBaHHA BUKOHABYUMH TTPUCTPOSAMH.
4. TMigcucteMa 360py Ta HepBMHHOTG OMpalloBaHHs iHdopMalii.

1) Pose’azyeau (inmenexmyanvruil komn’iomep) 38ificHIOe besnocepen-
He pIIEHHS inmeeKkmyansiux 3a0a4, BAKOPUCTOBYIOUN Modeni 100ch-
K020 MUCAEHHA, IHTENEeKTyanbHl MexaHismu onpaytoéanHs CYMBOJIBHOI
indopmaltii, modeni nodanus 3nans Ta 1HTeneKTyaan1 3aco0U 6ugody Ha
3HanHAx (po3n. 6—-8).
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Buptmyeau BUKOHYE TaKi (bqum.

* opmye (cmasums) po3s’s3ysany 3adavy Ha OCHOBI aHaJIi3y Bxumm
iHopMallii, 10 MICTHTECA B 3anumi KOpHCTyBaya abo HaIXOXUThH
y KCIII 3 inmux IDKepeJI 30BHILIHBOrO Cepe/IoBMINa,

* TIEPETBOPIOE P036°’A3y8aHy 3aaauy y BHYTDIIlIHE ITOIaHHA CPICTCMH

* BUOHUpac (3 banky Moae/teu) BIITIOBIIHI Modeni mucnenns i noaamm
3HaHb, HEOOXilHI 111 pO3B’sI3aHHS MOCTABJICHOI 3a/1a'i;

* dopMye (3HAXONUTh Y OAHKY aszopummie) HaIpUAATHIINMNA
(edbexTuBHUIN) arzopumm Po3B’sI3aHHSE IIOCTABIEHOI 3a/5a4i; ’

* 3icmaenae 3MIiCT (Qpakmu i npasuna) po3B’s3yBaHoi 3anavi 31 3Han-
HAMU TIPO npedmemuy (npobaemuy) obadacme, WO MICTATECH Y 6a3i 3HaHb
(posn. 5) ;

* gubupae 3 6aszu 3HaHs { 3aHOCUMb Y CE0IO po6ouy nam’samo 3HAHHSA,
HeobXiOHi 0ns po3e’A3aHHA 3ada4i;

* gupiulye TIOCTABNIEHY 3a0a4y LIINSXOM CIIUTBHOTO BUKOPHCTaHHs1 06pa-
HUX MOJIeJield MUCTIEHHSs1, ITIOIAHHsI 3HaHb i aJITOPUTMY PO3B’I3aHHs 3a7adi;

* 1ojac B 6a3y 3HAHb HOGI 3HAHHA, SIKUIO BOHU €;

* peaynbmam BUDILICHHA 3ajavi BUIAE Y 620K npuilHamms piuieHo
KCIHII abo xopucmyeauy uepes intepdeiic.

Ycs norouHa indopMallisi, onepKyBaHa B Tipoileci BUpieHHs 3aaui,
30epiraeThCs B pobonili nam’ami (nam’smi cmanie) eupiwyeaua i MiCTUT),
y cobi:

* BUXiOHI JaHi 1Ipo 3anauy (3allUT KOPUCTYBada, BIAOMOCTI HPO 30B-
HillIHIO CUTYAallilo TOLLD);

* 3HAHHSI, MOJIEJI  AITOPUTMH, HEOOXiTHI AJist BUPILIEHHS! 3ai1ayi;

* 3MiCT JIiaJIoroBOIo CIiNKYBaHHSI 3 KOPHCTYBAYEM;

* MOSICHEHHsI Pe3yNbLTaTiB PillieHHS 3aja4i, BUIAHUX 38 BUMOIOIO
KOpHCTYBaua;

* BlACHI KOMEHTapi eupiwyeaua 3 IIPUBOAY PO3B’SI3yBaHOl 3anaui
¥ inWi 3spegeHHs.

Poboua nam’sme supiviysaua Moxe 6yTH po3MillieHa B OJHOMY 3 PO3-
HiNiB 6azu danux cucteMy (IUB. HUMCYE).

Nepcnexkmisni KCHIT MaloTh y cBoEMY cKknani napaseavnui eupiuy-
6au, 1110 CKJIAJAETECS 3 KiNbKOX GUDIULYEANbHUX NPOUECOPI8, SIKi nApanessto
(oBHOUACHO) BUPILIVIOTH KilbKa 33184 Y MYAbMURPOSPAMHOMY DEXUMI,
[Topsin i3 TpamMUiAHMMU POrPaMHUMHU 3acoDaMU IOTIKU IIpe/IMKaTiB,
CeMaHTUYHUX Mepex, (pelMiB, NpoAYKUIMHAX Ta iHIIUX MopejeH
(posn. 6), napanenvruii Komnaexchuii (yrigepcanrvHuii) eupiuysay 3JMATHUMR
OIepyBaTH OIHOUACHO 3 KiJIbKOMa MOAEISAMH TI0JIaHHS 3HaHb 1 MOBAMH
NpOrpaMyBaHHs, 3MIMCHIOBATH MK 064UCAeHHA 3 BUKOPMCTAHHSAM
MeTOMIB Hewimkoi aceiku (po3n. 14), 3acTOCOBYBaTH IS BHPILIEHHS
3a5lay egoarouilini, npeyedenmi Ta inuIi arzopummu (po3si. 8).
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Y pasi notpebu posmisHapaHHs KoH(irypanifi o6’exTiB cKiagHoi
crpyktypu KCIII moxe 6yTu obnajnHaHa Heilpoxomn’iomepom, y 5KOMY
peaisyeTsesi Helipomepedicesudl THIXI KO BUPILEHHS iHTeIEKTyaIBHIX
3afa4 (pos3n. 10). BuxkopucranHs KOM61Hosaﬂux NporpaMHUX 3acobiB
nmigBuMiye ¢eKTHBHICT po6oTH BHpillyBaya i 3a6e3neuye HeobXinHy
SIKiCTD BUPILICHHS 3a0a4 i TPUIHATTTA pillieHb.

OcHOBHOIO (GYHKIIOHATBEHOIO XapaKTePUCTUKOIO BUPIlIyBaya € HOro
npodyxmuenicms, oOyMOBJIeHa IBMAKICTIO BUDPIIIEHHS 3aladi i YacoM
MiX 3aTHTOM KOPMCTYBaYa i HACTYITHOIO BigroBigaio cucTeMu. s owi-
HIOBaHHSI IIPOAYKTUBHOCTI BHUpilllyBaya BHKOPHCTOBYETBHCH 00uUHUUA
eumipy weudiocmi onpayo8eanis CUMBOJIBHOI idopmManii LIPS — odun
noeiunuil eucHosok y cekyndy, mio signosinae 100—1 000 xoMaHgam 3BU-
qaitHoro KoMmr’torepa. [IpooyKTHBHICTS CydacHUX BUpPIIIYBayiB KOJIM-
paeThes B Mexax 200,—500 KLips.

2. ba3za 3nans (ocrosna) 30epirae 3HaHHA TIPO npedmemuy (npobrem-
Hy) o6aacme, y sikitt npawoe KCIINI, i 3aGesnevye Bupirnysay iHdbopma-
1i€lo, HeoOXIMHOIO IS BUpillleHHsI 3a1a4 (poa. 5.1).

3. Ilpoepama xepyeannn 6asoro 3nans (IIKB3) xepye HyHKIIOHYBAHHSIM
ba3u 3HaHb, 3aicHIoe BUGIp NpaBw i3 6431 3HaHb JJ151 BUPIIHYBaya, a TakoxX
BHeceHHS B 6a3y 3HaHb HOBUX 3HaHb, 10 HAAXOOATh (BUIOGYBalOThCA) i3
pisHUX [ckepelt indopMallii, ceepi HUX — OTPUMAaHHUX Y JiaIOroBOMY Npo-
11eCi CITJIKYBaHHA 3 KOPUCTYBayaMy IIpH pO3B’sI3aHHi KOHKPETHHX 3a1ad.
Oynkuil [TKB3 B oxkpemux KCHII Bukonye naanysansHux cUCTeMH.

4: lunamiuna 6asa 3nauns 36epirae, HarpoMamKye ! IOHOBIIOE onepa-
mueny iHdopMaLlilo, oJepxkKyBaHy i3 30BHIIIHIX Jokepen iHdopMallii
(ronoBHUM YMHOM — i3 Internet) 1isi BUpillieHHs 3a1a4 Y pEXUMI peans-
HO20 uacy, B3a€MORIE 3 OCHOGHOI 6a3010 3HAHb TIIX KePYBalHIM BIACHO]

T1IKB3 un naanysanvhuxa cucteMyu. Moxe BXOAUTH 10 CKIANy OCHOGHOI

6aszu 3nans 9K ii okpeMa nidobnacme.

5. Onmoanozia (onmoaoziuna cucmema) sipjisic co6OI0 CXOBHIIE
iHmeeposanux KOHUeNnmyanbHux 3HaHb npo 306HiWHIG caim (po3n. 5.2).
B onmoaoeii 36epiraloThbes 3HanHa (KoHuenmu) i3 bazambox npedmemHux
obaacmeil, IKi HAIXOIATE, TOJIOBHUM YMHOM, i3 ciictemn [nfernet i BUKO-
PUCTOBYIOThCS IS BUiILeHHs 3aiay yiei npedmemnoi obracmi, B SKik
npamoe KCIII. Moxe BXOOZUTH KO CKIALY OCHOGHOI 6a3u 3HaHb 8K
OKpeMa nido6racme 3HAHL, .

6. banx moodeaeri MicTUTH MojeJi TONAHHSA 3HaHb, iHdboOpMalliiHi
MOJIENi 30BHIIITHLOTO cepefoBuIna i BHyTpiluHboro crany KCIL, siki
3abe3neyuyoTh iHpopMalliiiHy miIrpuMKy BUpillIeHHS 3a/1a4 i PpyHKIKio-
HysaHHs1 KCIII (po3a. 6). Moxe BxoauTH o cKJaly OCHOBHOI 6a3u
3HaHb IK OKpEMIA po3din (6axky).
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7. bank aszopummie TpUsHAYeHMI s 30epiraHHs aszopumimie
po3B’a3aHHA 3ana4 i dynkuionysanna KCIIT (posn. 7, 8). Moxe Bxo-
IUTH O CKJaly OCHOBHOI 6a3u 3nanb SIK OKpeMuil po3din (6awnky).

8. Onepauiiina cucmema BU3Hava€ MOPANOK QYHKIIOHVBAHHS CHCTe-
MM i po3nofiise iHdopMallifHi TOTOKM MiX i yHKIiOHATEHUMY KOM-
noHeHTaMy. Y KCHII BUKOPHCTOBYIOTECS cheyianizoeani onepailiiiui
CHCTEMM, OpiEHTOBaHI Ha PODOTY B iHMeAeKMYdAbHOMY CEPEIOBULI
MpoIrpaMyBaHHs,

9. Ilhanysaassnux (ducnemuep) 3MiNCHIOE GE3MOCEPENHE KePYBAHHS
TIPOLICCOM BI/IplILIeHHSI 3anay Ta iX peaiisauieo. 3a3Buyail BXOIUTE O
CKIIay onepayiiioi cucmemu. OYHKUIl [IAHYBAIBHUKA B 6araThox
(30KpeMa — B eKCIIEpTHHX) CUCTEMaX BUKOHYE po36’a3yeaH.

10. Basa oanux (b)) 36epirae 3araibHi XapaKTepMCTHKH (30KpeMa —
CA06HUK) TIpEAMETHOI 06J1acTi, a TakoX iH(dopmMaltlilo Ipo BlIacHi poboyi
napametpu ¥ Mmoxaupocti KCII (posn. 5.4). Y Bl Moxe po3mimysa-
THCSI OnepamugHa pobova nam’ams eupiuyeada, HeobXinHa s 36epe-
KEHHSI TPOMIXHHUX pe3yJisTaTiB po3B’sa3yBaHoi 3a1ayi. bl Moxe Bxomw-
TH 10 CKJIaJly OCHO8HOI 6a3u 3HAHD SIK OKPEMMI CTPYKTYpHUIL (po3n. 5.4).

Citig 3a3HavUTH, 110 TepMiH «b/l» TyT 36iraeTbes 3a Ha3BOIO, ajie He
3a 3MIiCTOM, i3 TEpMiHOM, BUKOPMCTOBYBaHUM Y Tpaauuiiinux CYB/] 1a
iHdOpMalliiHO-TTOMIYKOBHIX CHCTEMAX.

1 1. Ipozpama xepysannsa BJ{ (ITIKE/) B3aemonie 3 TTKB3 i 3a ii koman-
JI010 Hajae BUpillyBayy BiINMOBiAHY iHdopMallilo, HeOOXiHY /U BUPI-
meHns 3anaq. Pywkuii [IK5/] y 6arathox cucremax BUKoHye I1Kb3.

3.3.2. MNipcucTema iHTeNeKTyarnbHOro iHrepdpency

Iincucrema suilicHioe iHdbopMaliiiny HiATPUMKY iHmepaxmuenoi
dianozoeoi esaemodii modunu 3 KCLI B npoiieci BBe/IcHHS-BUBCICHHS
incdopMairii Ta po3s’sa3aHHs 3ana4. OCHOBHOIO eaacmugicmio inmenex-
myansrocmi inTepdeiicy € #o1o 30aTHICTb 3AIMCHIOBaTY Aiajor i3 Kopuc-
TYBa4eM MNPHUPOIHOIO MOBOIO, MAKCMMaJILHO HaGIVXeHOW N0 Atodch-
ko020 cniacysanns. KpiMm TOTO, M0 CKJally MiICHCTEMMW BXOISIThH
TNporpaMHo-anapaTHi 3acobu Koeximuenoi epaghixu Ta iHuli 3acobu inme-
AexkmyansHoeo inmepgbeiicy, 110 3a6e3MeUyloTh €DECKTUBHY B3aEMOZIIO
kopucmyeava 3 KCIII.

Tyr i mani min TepMiHOM «kopucmysaw» pPO3yMiloTh BCi CYO’€KTH
(inxeHep 1Mo 3HAHHSX, €KCIePT, IIPOTPaMICT, 30BHillIHIif KOpHCTYBay Ta
iH.), XTO MOXe BXOAMTH B Jiianorosuii pexum i3 KCLIL.

Ho cknany nidcucmemu inmenexmyanvHozo inmepgeiicy BXoIsaTh Taxi
MpOorpaMHO-aliapaThi MpucTpoi (IuB. pyc. 3.1):
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1. baox npudbannsa 3nanv 3nilicHloe. 36’330k (inmepgeiic) I[IKB3,
IIKBJI, dunamiunoi 6asu 3uars, onmonoziunol cucmemu, 6ankie modeneii
i anzopummie 3 iIHGOPMALIIMHUMHE JXEPEIaMM 30BHIIIHLOIC CBITY i BU-
KOHYe TakKi (pyHKIII: ,

* 00epicanns 3HGHY Bill ROCBiNYeHUX (axiBLIiB (excnepTiB), i3 my6Gani-
Kaliil, eJJeKTPOHHHX JIOKYMCHTIB cUCTeMH Internet Ta iHIMX AXe-
pen iHdopMallii; /

* nepemeopenns otpuMaHoi iHopmallii y noTpibHy dopMmy IS BBe-
neHHs y 6a3u 3HaHb i oHTostoril KCHIT;

* JTOmABaHHA Hogux 3nanb y 6a3u 3HaHb i OHTOJIONI,

* Moduixayiro 1 IPUBEIEHHS HasTBHUX 3HAHB JI0 TAKOTO BUIVISLY, SIKMA
JIa€ 3MOTY KOPUCTYBayy 3acTOCOBYBatH iX y mpotteci pootu KCIIII,

* TepeBipsHHSA 3HaHb, 1110 BBOMSTHCA i MOIMGiKYyIOThCS, Ha HecyIle-
PEYHICTH 13 -HassBHUMMU 3HAHHAMHA.,

2. Baox cniaxysanns 31ificHIOE Ge3nocepeHIo ialoroBy B3a€MOJIil0
xopuctysaya 3 KCIII B npoueci BeeneHHs-BUBeOeHHs iHdopMalii
I BupimieHHd 3agay. BiH BUKOHYe TaKi hyHKIILiI:

* HaJa€ MOXJIMBICTb JIOAUHI-HEeNPOrpaMicTy CTaBUTH i BUPilTyBATH

iHTeNexTYaIbHI 3a8a4i Ha npupodniii (nrodcokili) moei;

* Jae 3MOT'Y KOPUCTYBauy Kopecysamu cueHapiii (mexariam) ezaemodii
i3 CHCTEMOIO Y1 CTBOPIOBATU BIaCHMM CLieHapilf CITIIKYBaHHS,

* 3abesnicuye dpyxcuili inmepgelic i3 KOpUCTyBa4eM, MaKCUMaNbHO
HaOMIKEeHUN 10 JTIONCHKOro CLUIKYBaHH,

* JIa€ 3MOTY KOPHCTYBayy BBOOMTH Oymb-sKy iHdopMaliiio y 6yab-
SIKU MOMEHT Hianory,

* ypaxoBye CTYNiHb VIEBHEHOCTI KOpHMCTyBada y BipOTigHOCTi
iHdopMallii, 1110 BBOTUTLCS;

* BICYBAE MiNoOTe3M PO MOXJIMBI BapiaHTH BUPILLIEHHs 3a1ayi, a MoTiM

.* CTABUTE KOPUCTYBaUy 3alIUTaHHs, 11100 HoBecTH abo CIIpocTyBaTH iX;

* MOXe€ BUIKIIaTH CBOI MiNnoTes3w i' BUOMpaTyt HOBI Ha IIiACTaBi Bilo-

'~ Bifleff KOpHUCTYBaya Ha CBO1 3alTUTAHHSI,

*. niepedpasoBye CBOI 3aIUTaHHS, SKIIO BOHU HE3PO3YMiJli KOPHCTYRaUy;

* HIYKa€E CYyIepeyHocTi V BiMOBIISIX KOPHCTYBaya, BKasye Ha HMX
i 1a€ 3MOTY KOpHCTYBavy 3MiHIOBATH i CTapi, i HOBI BilllIOBiAi, 00
JOMOITHCS IXHBOT HECYIIEPeYHOCTI.

ITin yac po6oTu 60K CNNIKYBAHHSA MOXe 3BepTaTUCH 10 KopMCTyBa-
Ya 3a HeoOXimHOIO AoMATKOBO iHdopMalli€lo 1 BUAaBaTH Ha ioro
BUMOTY IIPOMIXHI JaHi po3s’sisyBaHoi 3adayi. TakuMm YuHOM, KOpHCTY-
Ba4 Bepe Ge3rtocepeiHIO y9acTh Y IIPOIIECi ii pO3B’A3aHHS.

Oco6MBiCTIO iHTETEKTyaNbHOrO iHTepdeiicy € HOro MOXIHMBICTh
JlaBaTy BIATIOBINI Ha 3a3fajerins HelepeabauysaHi i HedbopMaiisoBani
3aUTAHHS KOPHCTYBaya. BJIOK CIIiIKyBaHHS 30aTHUI TaKOX PO3Ii3Ha-
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BaTH CUTYallilo HEOPO3YMiHHSI MiX KOPHCTYBaYeM i CHCTEMOIO i Bifio-
BilHM YMHOM Ha Hei pearypati. Hanpuxiiax, 36010 cucteMu He Biaoy-
BAa€THCA, HABITh SKIIO KOPYCTYBay CTABUTE 6e3rny3ie 3aliMTaHHS.

3. baox nosicuens Busiae ingopMaliio KOpUCTYBayeBi (Ha 10TO BUMO-
Iy) I1po LIUTAX BUPILIEHHS #0T0 3anavi (BUKOHAHHS 3anumy) i NponoHye
CBOi BUCHOBKHM Pa30M 3i 3BeICHHAM pO3yMiHb, Ha mifcrasi sikux KCII1
MIPUMIILIA IO MX BUCHOBKIB. SIKINO KopuCTyBaya He HiKaBUTh NOBHE
pilieHHs, To GJIOK TTOSICHEHb BUOUpAE 3 Oro pillleHHs TIbKU KITIOYOBI
MOMEHTH 3 ypaxXyBaHHsSIM iX BaXJIMBOCTI Ta PIBHS 3HaHL KOPUCTYBada.

3AaTHICTH CUCTEMH ITOSICHUTH KOPHCTYBadeBi, YOMY PUIHITE caMe
TakKe pillleHHs Ta BHACTINOK SIKMX MipKyBaHb CHCTeMa JilILIa IO TOTO
YM {HHIOTO BMCHOBKY, HA3WBAIOTh nposopicmio cucteMu. OnepxaBiiuy
BUYEPIIHY iHdOPMaLLiIo PO Xif BUPIMICHHSI CBOET 3anayi, KOpHUCTYBaq
MOXE€ 3 JIOBipOIO NOCTaBUTHUCS JO OTPHUMAHOTO Pe3yJIBTaTy.

Y 6yoli NOSCHEHb IIMPOKO BUKOPHCTOBYIOTHCSI 3aCO6M inmepak-
muenoi KozHimuenoi epaghixu, 10 TAIOTH 3MOTY TTOJABATH XiJ BUPiIIeHHS
3afadi K rpadiyni o6pa3y Ha expaHi TUCIUIES, TTO 3a6e3Me4yIOTh Hpo-
30picmyb 1IpoLecy PO3B’SI3aHHA 3a1avi, i MoXe OyTH MOSICHEHNH Kopu-
CTYBady Ha IKiCHOMY piBHi.

Hanpuxiran, 3MiHa Konsopy 306paxkeHus (V pasi 3MiHM 1OTOYHOTO
CTaHy NpoLleCy BUPIillIEHHs) i BUKOPHCTaHHA aHiMaliii (nepemileHHs
a60 obepranns obpa3a Ha eKpaHi QUCTUICs) AA€ 3MOTY KOPHCTYBavy 3po-
3YMITH 1 OLLIHMTH JIOTIKY BUPIlIEHHS CBOEI 3a/1a'li, He BUBYAIOYU MOJE-
Jii Ta aiTOPUTMH, a PO3TgAaloun Jnire rpadiune 300paxeHHs npolecy
pilllecHH$ Ha eKpaHi.

4. Inmeaexmyaasuuii pedaxmop 6azu 3nans MiCTNTE 3aCOON KOIHITHB-
Hol rpacdiku il iHTEAeKTyaILHOTO iHTepdeiicy i lac 3Mory inxcenepy no
anaunax (ananimuxy) KCIHI cTBopioBaTul i penaryBath 6a3y suane y [lia-
JIOTOBOMY pexxumi. Moxe BXOAHUTH A0 CKIIaNy 60Ky NpudGanis 3Hatb.

5. Inmeaexmyansvnuii pedaxnop bazu danux nac 3MOTY iHXeHepy-aHa-
JITUKY cTBOpIOBaTH 6a3y JaHUX y JianoroBoMy pexuMi. MicTuth BKiIa-
JIeHi MeH10, 1abIoHu, MiAKa3KyU Ta iHIl cepBiCHi 3aCO0H KOTHITMBHOI
rpadiku, 110 noJeruyiots poboty 3 6a30i0 panux. OyHKNil pedaxmopa
6a3u danux MOXe BUKOHYBATU pedakmop 6a3u 3HAHb.

3.3.3. Nigcncrema 360py
i NepBMHHOro onpadosaHHsa iHdbopmadlii

Tlincucrema 3abesniedye olepxaHHs i HepBUHHE NCPETBOPEHHS
JAHNX BUMIpIB i CIOCTEPEXEHb, 1110 HAAXOHATH 110 KaHAAax CTIPUAHSATTA
indopmauii npo Haskosuwne cepedosuue i enympiwniia cman KCHIT
(nuB. puc. 3.1). TlincvcreMa xapakTepHa [t pOGOMOMEXHIMHUX CUCEM
i MicTUTB Y cO0i TaKi OCHOBHI anapamuo-npoepamui npucmpoi (posn. 11):

37



- damuuxu 1 anasizamopu 3a6e31eYYIOTH ONEPXaHHS i IEPBUHHE
NepeTBOPEHHA (Moaa/uoeanmz) indopmarrii (I(aan BHIMIpiB i crocrepe-
XEHb), IO HANXOMUTH i3 NOBKULISE,

* AiHzgicuMHUI npoyecop 3IHUCHIOE cnpuunumm;z (ana/ua) 1 eenepa-
uiro- (cunme3s) cumeonvhoi indopMalii. ¥ mipotieci ananisy peaiisyeTbes
IIEPETBOPEHHS «CU2HAN — meKcm», a TIPHA cuHme3i BAXOHYEThCS 3B0p0T-
He nepeTBopeHHa <«MEKCM ~— CUZHAMD.

3-.3.4. rigcuctema KepysaHHA BUMKOHaBYMMU
NPUCTPORMK

IixcucTeMa 3MIHCHIOE TIEPETBOPEHHS OMPUMAHUX CUCIEMOIO DiUleHd
y kKomanou (incmpyxyii), SKi 10 KAHAAAX KepyeéanHs TIEPeNaloThCsl 10
surxonasuux npucmpois i mexanismie KCIII (qus. puc. 3.1). Ilincucrema
XapaKkTepHa Jst pobomomexuiunux cucmem (po3n. 11), ae Moxe 6yTH
nprcyrsst i B immmx KCHII.

Ho cknany MACHCTEMH BXONUTH G.40K Kepyoanns, mo TIEPETBOPIOE
OTpMMaHi CUCTEMOIO DIllIeHHSI B KOMaHOU, SIKi TIO KAHAAax KepysanHus
[1ePENATIOTLCS A0 GUKOHAGHUX NPUCMPOIS imexanizmia. OcTaHHi peaisy-
10Th BUpOOJIEHI CHCTEMOI0 KEPYIOUi BIUIMBU Ha 06’€KTH i BpoLiecH 30B-
HIIIHBOTO CepeNoBUIIA. '

HeobxinHo 3a3Ha4ynTy, 1o NofiaHa B JlaHOMY PO3MU CTPYKTypHa cXeMa
KCIHI e yzazansreroro, ockinbky KoHkpeTHi Tur KCII MoxyTs He MaTu
THX YM THUIMX KOMITOHEHTIB, 3a3HaYeHuX Ha puc, 3.1. Hanpuknan, cma-
muuni excnepmii cucmemu (posn. 9.1) He MAIOTh OHTOMNOTIN, BUKOHABYUX
TPHUCTPOIB i 3B°A3KY 13 IOBKI/UIAM i B3a€MOMIIOTE JiMllie 3 KOPHCTYBauaMM.

3.4. Cxnap po3po6HUuKIB iIHTeneKTyanbHol
cncreMmm

st BUpilneHHs 1pobJeM NMpoeKTyBaHHsA, CTBOPEHHS H eKcIuryaTa-
1 iHTeNeKTyaJIbHHAX cUcTeM HeoOXifiHi BUCOKoepydoBaHi daxiBii, 110
MalOTh CYKYTTHI 3HaHHA B o6iacti KCIHI i xorniTuBHoi rpadiku, nocsin
pPO3pOOIEHHA CyYacHUX 3aCO0iB KOMITIOTEPHOL TEXHIKH, CHCTEM INPO-
rpaMyBaHHs i HedopMaTEHUX (EBPUCTUYHHX) METO/IB NMOJAHHS i onpa-
ipoBaHHs, iHGopMalii. Y crBopeHHi # excmyarauii KCIUI 6epyrn
yyacTh Taki ¢axisui [3.1-3.25] (po3a. 4, 5, 9).

1. Tonoenum daxiBueM 3i crBopeHHs i excrutyaranii KCIUI € inace-
Hep no snannsx (iHx¥ceHep 3HAHL), SKOTO HA3MBAIOTH TAKOX GHANIMUKOM,
inwceHepom-inmepnpemamopom, Kozrimonozom. Inxcerep no 3nannax (nai
IUISE CTUCJIOCTE — ananimuk) BUKOHYE TaKi (PYHKIIIL:

* oyo/oe pobOTH 3 NMPOCKTYBaHHA | pOBpOﬁJICHHﬂ KCIHI (saxio
BOHa CTBOPIOETHCS] 3aHOBO);
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* Bianosinae 3a foOyBaHHs, hopMaisaliiio, CTPYKTYPYBaHHS i AKiCTSH
iHdopMallii, 10 BBOXUTHCS X0 Ha3yu 3HaHb CUCTEMU (po3l. 4.2);

* pPa3’oM i3 MporpaMicToM (IUB. HIDKYe) BUGHpae (po3pobiisie) iHCTpy-
MEHTaJIbHI 3ac0o0M onaHHy iHdopMaliii, MOBU NMporpaMyBaHHs i1 cepe-
IoBHile GyHKLIOHYBAHHS CUCTEMH;

. 3a6e3neqye anpnMKy CHCTEMH B poGothy CTaHi B mpoueci il
eKCILTyaTallii.

2. Excnepm — npo«bccxoaan y daHiii npedmemnuiii (npobremniii) obaac-
mi, SKH 3a JOTIOMOroI0 axanimuka 3[iACHIOE HaTIOBHEHHS 6a3u 3HaHb
i KOHTpOJIIOE NIpaBWIBHICTh BBEeAEeHHS B Hel iHdopMauii (posn. 4.2).
TTpu creopenni KCHII nmoTpiben excnept, axuii:

* 3Hae, SIK BUPIIIYIOThCA 3a/1a4i (poOJIeMH) CHCTEMM,

* 3/IaTHUI MOSICHUTH aHAJIITHKY CIIOCOOH BHpillIeHHS 3a1ay;

* Mac y CBOEMY PO3NOPSIDKEHHI XOCTaTHI Yac I poGOTH i3 CHCTEMOIO;

* Mae CIIOHYKaJIbHi MOTHUBH J10 aKTHBHOI y4acTi Y CTBOPEHHI CHCTEMM.

Y npoueci pospobrnenns i Hactyngoro poapurky KCIHII aHarmitux
i eKcriepT MpallioloTh Pa3oM. AHAJIITUK HMOBMHEH ONEPXATH 3HaHHS Bif
eKcriepTa, cmpykmypyéamu iX i IONaTU B iepapxiuHoMy BUIIISI, «3pO3yMi-
Jomy» st cuctemu. [Ipoltec noBGyBaHHs 3HAHBL CKJIAOHMIE i TPUBAIHIL,
TOMY LIO €KCIEPT YaCTO He YCBITOMILIOE, SKUMU 3HAHHSAMH BiH KOPUCTY-
€ThCs1 200 He MOXe iX sepbanizyeamu (3MiCTOBHO BUpasuTH) (po3n. 4.2).

3. Ilpozpamicm Binnosinae 3a BHGip (po3po6IeHHI) OCHOBHUX YaCTHH
cucmemnozo riporpamuoro 3abesnedeHHs KCIIII. 3 HagpHMx HuHi 3ac06iB -
TporpaMyBaHHs i IofaHHs iHdopMallii MporpaMicT MOBHHEH eubpamu
HailedeKTHBHII, 110 € {yXe HENPOCTOIO i TPYAOMICTKOIO IPOBIEMOIO.

Ipoepamicm npaiioe nij KepiBHUIITBOM axasimuka i BAKOHYE TaKi
byHkuii:

* BUbUpae (po3pobnsic) MOAENTI TIOHAHHS 3HAHL 1 MOBM TIpOTpaMy-
BaHHs, HAUMPUAATHILL AN Wi€i CUCTEMM,

* 3jliicHI0OE BUOIP IHCTPYMEHTAILHUX 3acoGiB, HEOOXimHMX Ui
CTBOPECHHS i GYHKUIOHYBaHHS CUCTCMH;

* BM3Havae ¥ IporpaMye CTaHAApTHI (YHKILiT IporpamMHoro sabes-
MeYeHHs CHCTEMU,

¢ 3MI#CHIOE CTIOJyYeHHS NMPOIPaMHOro 3abe3nedeHHs i3 cepeloBH-
nieM (hyHKILLIOHYBaHHS CHCTEMH TOLIO.

Cnin 3a3HauvtH, 1o B po3pobaenni KCIII nporpamict sifirpae
JOTIOMiXHY poJb, Ha BiIMiIHY Bil mpaduyilinux OGUYHCHIOBANLHUX
CUCTEM, 1€ cucmeMnull npozpamicm € KIO4OBOIO (pirypoio B po3poblieH-
Hi SIK cucmemHo20, TaK i npuKkAaoHozo MPOTPaMHOTo 3a0e3NeYeHHS.

y npouecl crBopeHHs KCIHI MOXYTb Opaty y4acTh Kitbka eKcrep-
TiB, iHXEHEpIB 1O 3HAHHAX i nporpachm Tonoenuii inocenep no 3nan-
HAX MOXE 3aJ1y4aTH HIIKHX eKCIIEPTiB [UIA TOro, o6 ITepeKoHaTH S

* Y IIPaBUJILHOCTI CBOIO PO3YMIHHS OCHO68HOZ20 eKcnepma,
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* y 36iry HOMIANIB Pi3HUX €KCIEPTIB UIOAO SIKOCTi NPOIIOHOBAHUX

PilUeHb 3i CTBOPEHHS CHCTEMH;
* Yy NOBHOLHHOCTi TECTiB, II0 BU3HAYAIOTh MOXJIMBOCTi CTBOPIOBa-
HOI CHCTEMH TOLIO. : '

3.5. TexHonoria CTBOPEeHHSs iHTenexkTyanbHOI
cuneremm

Ha cygacroMy etami TIPOMHCIIOBa mexronozis ctBopernsa KCIHI
CKJIafaeThes 3 TakuX €tanis (prc. 3.2) [3.1-3.25] (po3a. 5, 9—12).

3.5.1. IgeHTUdikadin

1 Inenrndicanis

Ha erami idemmudpixayii
30iIMCHIOETbC HOpMYBaHHS
. sumor go KCIII ra ocmuc-
oot Tevedopyy- | nenus TMX 3a1a4, SKi BOHa

CONL et | Gyne BupityBatn. Ha upomy
eTani CKJIama€ThCs eepbanb-
Hutl (3micmogruil) onuc yinell,

Ocuosui i, sagani ta
samoru o KCILLUT

1o

2. Konuenryanizauin

Konuenuil noGynoss 1o {
dyuxuionysanns KCI §

ey T g ~i  HpUHYUNie noOydoau, OCHOGHUX
3. Dopmanisauis K Pic;::%y'mw 3adauw KCIIII, 30kpema Bu-

_ CTpyKTyp 3iams 3HaYaloTHCH:
1 BpoTp. satestieseHHs * OCHOBHi XapaKTepuc-
o : TUKH CTBOPIOBAHOI CUCTEMH,

L AR <m PG U e a0 & .yaoc‘h'(jf‘a* .
4, Peanizania q * aenm * obcdar ¢inaHCcyBaHHS

Crropenns dpaska KCTD | 1 TepMiH PO3pOGAEHHS CHC-
{ nanosueHns Gasy amans | ‘ TEMHU;

* cKkaad po3pobareauis
cucteMH ¥ GopMH IXHIX B3a-
€MUH;

* HaABHI pecypcu s
CTBOpPEHHS CHCTEMU Ta JUKe-
peiia iHbopMaliii;

* cdepa 3acToCcyBaHHS
CHCTEMU Ta KJIacu po3s’ssy-

5. TecryBanny

Hepenipsuus paGoru 1a
TecTysanun KCLILI

excryaTin

Jocuinna excnayaTauis ta

saocxkonanenns KCILL eanux 3aday,
| « TUIIM Kopucmyéauie Ta
; NMpomncaona obnacti ixuix iHgpopMalriii-
gmmyammn KCut HHX I0Tpe; .

*  kpumepii echpexmuernocmi
poBOTH CUCTEMHM TOLIO.
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IlpaBuneHuii Bubip yireil i 3aday KCHII asnse coboro HaWGiIBm
KPUTAYHY YACTUHY po3po6IeHHS CHCTEMH, OCKiIBKH B TPOLeci i CTBo-
PEHHSI MOXHA «3arpy3HyTd Y 60M0Ti» Hepo3B’ A3yBaHNX 3a0a4. Hepnamo
BH3HAUCHA M€Ta MOXE TPU3BECTH OO CTBOPEHHS CHCTEMH, IO Oyze
Henpale3faTHoIO, 36UTKOBOIO Y1 HETIPHMHATHOIO AT KOPUCTYBaya.

Ha upoMy eTani aHamTHK (iHXeHep 0 3HAHHAX) | eKCIIepT MpaIfioioTh
Y TICHOMY KOHTaKTi. BOHH cKnanaors HedopManbHUMA OITUC TIPEIMETHOL
00J1acTi, yTOYHIOIOTL TEPMiHH H KITFOYOBI IIOHSITTS , IO BBOASTRCSA N0 6a3u
3HaHb. EKcriepr Koperye omuc npeaMeTHoi obiacti, MOSICHIOE, SIK BHPI-
HyBaTH i 3aadi Ta dKi MipKyBaHHS J€XaTb B OCHOBi TOTO YH iHIIIOrO
pimreHnas. [licisa KinbKOX IUKIIB YTOYHEHHS M KOperyBaHHS AHANITHK
i eKCnepT OJICPXKYIOTh OCTATOYHMIA OIKC HpeAMeTHOI obnacTi (po3a,. 5.1).

Ha erarni idenmugbixayii BAKOPUCTOBYETHCH TIPHHIAI KOONEPAMUGHO-
20 npoexniyeéanHs, BIIOBIAHO KO AKOrO MOPsIH i3 aHAMI THKAMHU, eKCIIepTa-
MU i MporpaMicTaM# B MPOLIECi CTBOPEHHSA CUCTEMH OepyTh y9acThb KiH-
yesi kopucmysayi. Bouu MaioTe HepopManbHe pO3yMiHHA PO3B’A3YBaHHAX
3a71a4% i MOXYTH OiJIbI AKICHO TIpOaHANi3yBaTH OIKMC NPpeAMETHOI 00NacTi.

3.5.2. KoHuenryanisauin

Ha uboMy emani po3po06aaioTeca koHyenyii (0CHOGHI noaoieHHs, idei)
peanizayii ™x yineii i 3a0ay KCIIII, uio 6yiv BU3HaYeHi Ha eTani idenmu-
ghirayii. [TpoBoAMTHCS 3MICTOBHM aHANI3 NpeAMeTHOI 00nacTi i BU3Ha-
YAIOTHCA (BUABIAIOTLCA):

* OCHOBHI HANpPsMM BHPIUICHHS 3arajlbHOi NMpobJieMH CTBOPEHHSA
CHUCTEMU;

= 3aranbHi 3a8avi NpobJIeMu;

* THNK B3aEMO3B’H3KIB MiX 00’€KTAMH, SIBULIAMH Ta HpOLEECaMM
npeaAMETHOI 00JTacTi;

* MOXJIMBI TilTOTE3H, CTpaTeril if METONM BUPILICHHS 33139,

* BUAM | CKJIAA BHKOPMCTOBYBAHMX 3HAHb, CTYMiHB iX MMOBHOTH,
BIpOI'iTHOCTI, MOrOMKEeHOCTI i HAMIPHOCTI;

* KIIOUOBI MOHATTSA, BiIHOCHHM il XapaKTepUCTUKM (C208HUK) TIPCH -
METHOI 00J1acTi;

* BXifHa il BUXiTHA iIHpopMaIlis CUCTEMHU;

* 0OMeXeHHs, IIO HAKIAmAlTbCi Ha MPoUec BUPIIICHHS 3aay
1 GYHKIiOHYBAHHSI CHCTEMH;

* TeCTU AJsI MEPEBIPSHHA pOOOTH CUCTEMHU TOLLIO.

Eran koHuenTyanizauii 3aBepllyeTECS CTBOPEHHIM Moderi npedment-
Hoi obaacmi (posn. 5.1).

JInsi BM3HAYEHHS HaBeACHMX BHILE XAPaKTEPUCTHK CKIAHAETBCA
JICTATLHW I npomokoa Kordenmyaavux piwters 3i ctBopenna KCIII, mo
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Y3rOIKYETHCS 3 yCiMa yIaCHHKAMM 11 po3poOiaeHHA. AXEKBATHUM 3aCO-
GoM i peaizauil KX pillieHb € gideodiazpami, WO CTBOPIOIOTECA Ha
eKpaHi. JUCIUIes i BHKOPUCTOBYIOTLCS IS IIPOSKTYBaHHA, CYIIPOBOIY
i JOKYMEHTYBaHH, a TAKOX IS OpraHisalii B3aeMoIil MiX yJacHHKa-~
MH Tiponecy cTBopeHHR cuctemu. Ha Bimeoniarpamax eimoGpaxaerbcs
CTPYKTYpa CHCTEMH Ta i CKNaaoBi 9acTUHYU (IiACUCTEMH), & TAKOXK OIIe-
paTopy, OCHOBHI GJIOKM BUMIpY ¥ KepyBaHHs, 006’€KTH 30BHILIHBOTO
OTO4EHHS ¥ OCHOBHI MOTOKH iHdopMaIil.

3.5.3. dopmanisauin

Ha uroMy emani Bci K11090Bi MOHATTS 1 BiIHOCHHU, YCTaHOBIEHI
B YIPOIIECi KoHyenmyanizayii, oMUCYIOTHCS JeSKOI0 (OpMAnbsHOW MOE010,
Axa BUOHpaeThes (AaHAMITUKOM 1 mporpaMicToM) i3 aMcia HasABHUX a6o
CTBOPIOETBCS 3aHOBO., 3AIMCHIOETLCS CMpYKmMypu3ayis onpalboByBaHol
indopMauii y 6asi anaus KCIUI i Bu3HavatoThes (BUOHpPArOTEC a6o
PO3pOBAAIOTECA);

* iHCTpyMEHTAJIbHI 3acO0M CTBOPEHHS CHCTEMH,

* edeKTHBHI aAIrOpUTMY BUPILIEHHS 3a1ay;

« ajekBaTHI Mojeli ogatHs iHopMaltii (3HaHB);

* mporpaMHe cepefopuiie QYHKIIOHYBaHHS CUCTEMM,

* MOBH NporpaMyBaHHs Ta iHIIi iHGopMaliiiHi 3aco0u.

IlincymMkoM BUKOHaHHs etany dopmanizalii € BUSHAYEHHSA CKAALY
3aco06iB i crrocobiB momanHs, IHTepIpeTanii i MaHimyTIoBaHHS 3HAHHS -
MU, a TakoX GopMalbHMI OIKMC YChOro nIpollecy ¢GyHKIiOHYBaHHSA
KCHIlI.

3.5.4. Peanizadyia

Ha upoMy emani cTBOPIOIOTECS OOUH a60 KiNbKa docaidHux 3paskie
KCHII (B ekcriepTHHUX CUCTeMaX — Apomomunie, siKi sSIBAAIOTE COOOK
nouamxosi éepcii MaiibyTHBOI cucTeMu (po3a. 9.3). BukoHyeTbes nep-
6UHHe HanosHeHHs 6a3W 3HAHDb i HACTPOIOBAHHS MEXaHi3My BHUBOJY Ha
3HAHHAX i3 BUKOPUCTAHHIM O6paHNX iIHCTpYMEHTaNbHUX 3ac00iB.

Ha erani peaizayii 3nidCHIOETbCS nepegipsHHA NPAaBUIBHOCTI 06pa-
HUX i0e# i npunyunie no6ydosu cucmemu, a TAKOX MeTOZIB i criocobis
nodarns inopMaitii y 6asi sHaHb. [lepesipsieThes idnosiduicms p0'3p06—
JICHUX 3pa3Kie npez( gBJIeHUM 1O HUX uUMO2aM | BUKOHYIOTbCS Taki
pobotu:

* TecTyBaHHS 3pasKiB;

* JOONpUIOBAHHA M IEpeBipsSHHA Tpale3JaTHOCTI PO3IMPEHHUX
BEpCi 3pa3KiB;
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* BUGIp i3 PO3pOGIeHMX 3pasKiB 20406H020 3pa3ka U iCIIUT ¥ioro
B IIPOMUCIIOBUX YMOBAaXx;

* TIPUB’A3KA 201061020 3pa3Ka JI0 pealbHOTO poGOYOro cepe/IOBUINa;

* NOBelleHHS 20061020 3pa3Ka N0 c¢TaHy gocBigdeHol KCHII.

Y pasi notpe6 BUKOHYETBHCS JaCTKOBe abo MOBHE Iepenporpamy-
BaHHSI TIpOTpaMHOTO 3a0e3MedyeHHs] CUCTEMHU.

3.5.5. HanarompxeHHs 1 TecTyBaHHA

Ha upomy emani 30ificHIOETRCS TIEPEBIPSIHHS @idnoegionocmi po3pob-
JieHoi cucteMu (il pofiouoeo 20106H020 3pA3KA) GUMO2AM TEXHIYHOTO 3B~
JaHHsa Ha 1i cTBOopeHHs. IlepeBipsSHHA BUKOHYIOTE 3a JOTIOMOTOIO
mecmysarnHa GyHKIIN CHUCTEMH y BCiX MOXIMBHMX peXuMax ii poGoTH.
€ Taki OCHOBHI METOOU TECTYBAHHSI: ‘

a) mecmyeanHa CUTyalliil, 10 MOXYTh BAHMKHYTH ITiJ Yac po3s’sizaH-
HH 3a/1a4 KOPUCTYBayiB;

0) n0eiune mecmyeanns 6a3u 3HaHb [UIsi BUSIBICHHS B Hill HaJUTHINKO-
BUX, UWKIYHUX, KOHGNIKTHAX, NPOIYIIEHUX i TIepeciuHuX [paBull,
HEY3ro/DKeHUX YMOB TOIIO;

B) KOHUEnmyanbHe mecmyeanHs 3araibHOi CTPYKTYPH CHCTEMHU i ypa-
XyBaHHS B Hilf yCiX acleKTiB po3B’A3yBaHUX 3a1aY.

OcobnuBa yBara INpuaiiAeTbes MiAOOPY TECTOBMX NPUKIALis. Y HUX
MOBHHHI 3HAMTH BilloOpaKeHHSI TaKi BUTIALKH:

* HEeMpapWIbHO CPOPMYJIbOBAHI 3aMIMTH KOPUCTYBaUiB;

* {IPUCYTHICTb HEBU3HAYECHOCTI B 3alIUTaX KOPHUCTYBaYiB;

* JOCTYIHICTb JUIsi KOPUCTYBava 3HaAHb CHCTEMM,;

* NOCTYHHICTh JJISi KOPUCTYBaJa NMOACHeHb, siKi BUae cUcTeMa;

* cynepewIUBIiCTb i HEIMIOBHOTA 3HaHb;

* IIOTO/IXEHICTh AiajIorOBOI B3a€EMO/Iii KOPUCTYBaYiB i3 CUCTEMOIO Ta
iHL curyalii.,

Ha upomy erari po3spoOHUIKM CHCTEMU 3a7y4al0Th A0 TECTYBAHHS
KOPUCTYBauiB pisHoi KBamidikallii, 110 MOXYTh 3BEpPTATHCS 10 CUCTEMM
3 pisHOMaHITHUMM 3anuTaMU. KiHIEeBUH KOpUCTYBa4Y T4KOX MOXeE
B3STH yvyacThb y TecTyBaHHi. BoHUM aHanisyioTe 3HaTHICTh CHCTEMMU
HACTPOIOBATHCS Ha piBeHb KBamq;)maun Ta BU3HAYATH TIOTPE6U KOpHC-
TyBaya Iill 4ac [Hiajiory, BUSABISTYU 3 ycyBaTH MPUYMHK HOro Hepiad,
MOoMMJIOK y poBoTi Tomto.

3a pe3y.sTaTaMH erany MoXe 3IiAACHIOBATUCS 600CKOHAAEHHS 20106~
HO20 3paska CUCTEMMW ILLUISIXOM TIOBEPHEHHS O eTany peajisallil yu
pecmpyxkmypusayii 6a3y 3HaHb Ta i TporpaMHoOro 3abesnedyeHHs CHUCTe-
MM (OB, puc. 3.2).
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3.5.6. [ocnigHa ekcrnnyaTauia Ta BOOCKOHaSIEHHA
CNCTEM LUTYYHOr O iHTErNeKTy

Ha 1poMy emani BUSHAYAETECS npudamuicmn KCHII pis KiHueroro
KOPUCTYBaya 3a JIOTIOMOIOI0 PO3B’SI3aHHS PI3HUX MOMUIMBUX 3a/ad Ha
pobouux micusx Kopucmyeauie 3amogruxa. IIpunaTHicTs cucreMn s
KOPUCTYBAYa BUSHAYAETHCS 3pyuHicmio poOOTH 3 HElo Ta Il kopucricnio.

THix spyunicmio pofomu MaloThesl Ha yBa3i HaCTYNHI YHHHUKM:

* npupooHicms 63a€Mo0ii i3 CUCTEMOIO, TODTO CIIUIKYBaHHS y 3BUY-
HOMY, (TaKOMY, 110 HE CTOMJIIOE KOPUCTYBa4a) Aiajosi i3 cucTemMolo;

e zHyuKicme CUCTEMM, TOOTO 3IaTHICTh HACTPOIOBATUCS Ha Pi3HUX
KOPHMCTYRAYIB, SIKi MalOTh HEOJHAKORWH CTYTIiHE THATOTOBKHU JI0 poOOTH
13 CUCTEMOIO;,.

» cmiiixicme 00 nomunok, ToBTO 3JATHICTL CHCTEMM HE BUXOIMTN
3 Tty y pasi MOMMJIKOBUX il KOpUCTYyBaya.

[Tin kopucricmio cUCTEMH PO3YMIETBCA 3[IATHICTH CUCTEMMU Bupiuysamu
nocmaeaeni 3a0a4i, 3aJI0ROJIBHSTY NOTPEON KOPUCTYBaYa, a TAaKOX BUSIRIIS -

Td ¥ yeyBatH (TTi1 9ac Jianory) mpruMHY 300iB i Hesay y poboTi cucTeMu.

V mpouect pospobrnerdHss KCHII Maiike 3aBxay 3MIHCHIOETbCST 11
Mmoandixarisi. HampocTiiyM 11 BUIOM € 600CKOHANCHHA RPOMUCA08020
3paska, TOOTO TIOBepHEHHS RO eTany peaaizayii (11B. puc. 3.2). Binpiu
Cepio3HuM BHAOM MoAMdikaiiii Moxe 6YTH HeoOXinHICTh pecmpykmy-
pusayii 6a3n 3HaHb i mporpaMHoro 3abesneveHHs cucremu. lleit Bug
MoOJMGIKaLT HeoOXINHMIA Y TOMY BHITAIKY, SIKILO BUSBUTBLCS, 10 Gaxa-
He QYHKLIOHYBAHHS CUCTEMU HE JOCATHYTO. 3RiHCHIOETHCA TIOBCPHEH -
HS Ha CTanl opmanizayii 1151 nepenpoeKmyeanns po3pobieHol CUCTEMM,

SIKI0O X BUHUKI Npobremu ¢YHKUIOHYBAaHHI CUCTEMHU liie OUIbIN
cepiiosni, TO MOXe 3Ha100UTHCS 3MiHA i1€0J10Til po3pOBIICHHS CUCTEM U
B LlinoMy. Y LIbOMY BUITAOKY AOBOAUTLCS TIOBEPTATUACS HA €TaNy idenmu-
pixayii 1 konuenmyanizayii 1151 1epeGOPMYIIIOBAHHSE BUMOT 10 CUCTEMH
M OCHOBHHMX piltieHb oo 11 mobymoBy it ¢dynukuioHysanus. Ilosropio-
€TBCSE BUKOHAHHSI YCiX PO3IJISIHYTUX €TalliB, O iCTOTHO 30i1blUyE Bap-
TiCTh pO3poONeHHs i TEPMIHM CTBOPEHHSI CUCTEMM.

3.6. MNpeameTHi 1 Npo6nemMHi o6nacri
3aCTOCYBaHHA iHTenekKrTyasrbHNX cCUucTem

Sk 6yno 3a3HaveHo B IonepeHix posinax, cyyacHi KCHII moxyTs
PO3B’SI3YBATH. inmeneknyansvii 3a0a4i B pi3HUX 00J1acTAX JHOACHKO] JUsUIb-
HOCTI, Cepes SIKMX MOXHA BUALTUTY Taxi npobaemni obnacmi |3.1-3.25).

1. Posniznasanns obpasie (06'ckmis, npoyecie, aguu, cumyayiii TOIIO)
€ ICTOPMYHO NEPIUUM i HaRPO3IOBCIOIKEHUM TUIIOM iHTEIEKTYaIbHHX
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3afav (poan. 8.2). 3apmaHus po3nizHasanHa NOJATAE B TOMY, 00 cepen
be3nini HasBHUX (TTOJIOHUX) o6pazie 3HAUTH (suseumu) uykanuii obpas
33 NeSIKUMH MOTo saacmugocmamu (ampubymamu), SKMMH BiH Bijpis-
HS€Thed Bill inmux o6pa3ziB. OCHOBHUMH pPi3HOBUIAME 334 po3nizHa-
eéanHs obpasie € idenmudpicayin, kaacugixayia i KaacmepHuii ananis
(po3n. 8.2).

Meronu posnisnaeanua obpazie HaANYACTIIIC 3aCTOCOBYIOTH Y TaKUX
npeomemuux (npobneMuux) obracmsx:

* npomucaoge supobHUYMeo — BUSIBIIEHHS ! KiacKudikanis degexmis

"y TEXHITHUX CUCTEMaX | IPOMUCIOBUX Bupobax (po3sa. 9.6);

* Meduyuna — po3I3HABAHHA i KiiacKdikailisf 3aXBOPIOBaHs (po3a. 9.6);

* pobomomexpika — pO3Ii3HaBaHHs 0Opa3iB 30BHIIIHBOTO CBITY
i KoMaH oneparopa,. IO BBONUATL iHGOPMALII B CUCTEMY TOTOCOM
(poan. 11); _

* oxoponni cucmemu — iAeHTNGIKaLisT OCOGUCTOCTI Ta BU3HAYEHHS
MOXJIMBOCTI il IOCTYITy Ha TEPUTOPIIO, IO OXOPOHIETHCS, TOLIO.

2. Kepysanna nisavhicTio ¢ipM, opraHizaliif i mizAnpueMcTs, a Ta-
KOX CKJIafHUMM TEXHIUHUMU KOMITIeKcaMi, 00’ eKTaMM i1 ripouecamn.
Cepelr HUX:

* perymoBaHHS QiHaHcoeoi disabHocmi MIANPUEMCTB | oprauizallifi
(po3n. 8.2);

* KepyBaHHS$ 1IOJIBOTAMU KOCMIMHUX Kopabnie 1 allapaTis;

* KePyRAHHSL KOPHOPAMUGHUMY 3HAHHAMU, HATPOMATKEHUMH Y (ip-
Max, opraHizalligx Ta Ha nianpueMcTBax (posn. 4.3);

* KCPYBaHHSA HOGIMpAHUM PYXOM i TPAHCIIOPTHUMMW [IEPCBE3CHHAMMN,

* KCpYBaHHSI Mepexcamu pO3NOITY eleXTpOeHEPTii TOILO.

3. IHlaanyeannn — CKJianaHHA IUIaHy POOOTH TOCIINXYyBaITHX 06’ €KTiB
i BU3HAYEHHs! MOCTAOBHOCTI Aiik IUIST JOCSTHEHHS NOCTABACHOT MCTI.
0O6’cKTaMK 1IaHYBaHHA MOXYTb OyTH:

* TIpPOMMCJIOBi 3amoenenns U inaecmuyii (po3n. 8.2);

* pedxcumu pobomy opraMisailiii i MAIPUEMCTB;

* HayKOBi i MEIHYHI excrepuMeRmansii docaiolceH s TOLLO.

4. Ilpoexmysanna — BU3HaYeHHsI KOH®Iirypauiit disuuHux 06’cKTiB
BIAMOBIIO IO 3aHaHUX OOMeEXeHb, KPUTEPIiB ehCKTUBHOCTL Ta NiJro-
TOBKM BUINOBITHMX cnenmdikaltiii (xpecicib, NOSCHIOBAILHUX 3aMU-
COK TOIY0) Ha CTBOPEHHSI O0’€KTiB i3 3alaHuMM wiactupocTamu. Llj
3a/lavl BUPIlYIOTBCSA, HATIDMKJIAN, T1PY HPOeKmMy&aHHi HOGUX NpoMUCAO-
eux ob’cxmie, KocMmitHux cmanyiil, Mepexc enepezonocma4aniis, Komn’io-
MepHUX anapamuo-npozpamuux 3acobis Toilo (posn. 9.8).

5. Ilpoznosysanna MOXNMBUX HACHIAKIB POIBUTKY MOJNif HA OCHOBI
aHanizy indopmartii Ipo cTaH 06’€KTiB, NPOIECIB, ABULY Y NOTOYHOMY
1 monepeHix nepioaax yacy. Cyvacui KCII 3pari:
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* IIPOrHO3YBATH PO3GUINOK eXOHOMIKY,

* aHani3yBaTU KOHIOHKMYpY PUHKY i pO3pOOJISITH IUIaH KAIliTaJloB-
KJIaIeHL Ha fepcliekTusy (posa. 8.2);

* OLHIOBaTH MaliOyTHIN ypoxcail,

* MIPOTHO3YBATU s0cHHI i

* npocHo3yBamMu o200y Moo,

6. Inmepnpemauia — ofepXxaHHsI IMOIOAXEHHX i KOPEKTHHUX BUCHOB-
KiB Ha nincrasi GararoBapiaHTHOTO aHanisy noroyHoi iHdopmailii Ta
pe3YIBTaTiB clIoCTepeXeHb, o yicia NpakKTHYHUX 337124, PO3R’si3yBa-’
HHEX y TipoHeci inmepnpemayii, MOXHa BiTHECTH: '

* BUSIBIEHHS MiClb po3mauly8anus ma idewmugixauiro oKeaHChKUX
CyiB 3a JaHUMU aKyCTUIHUX CUCTEM CIIOCTEPEXCHHS i pe3yinraTaMy
acPOKOCMIYHOTO CKAHYBaHHS;

* BUABJIEHHS ROKAA0I6 KOPHUCHUX KOTIAINH;

* BU3HAYCHHS eadcmugocmeli ocobucmocmi 3a pe3yNbTaTaMH MICUX0-
JIaTHOCTHYHOTO TCCTYBAHHS TOILO.

7. Monimopune — 3nificCHEHHS HENEPEPBHOIO KOHTPOJIO 338 CTAHOM
06’exriB y peajlbHOMY MacniTabi yacy Ta CUTHARI3ALls PO BUXI TUX UM
IHIIMX PEXMMHUX TTapaMeTpiB 00’ eKTiB 3a npunyctumi Mexi. O6’exta-
MM MOHITOPUHTY MOXYTh OYTU amomHi peakmopu, Hagmoximiuni 3a600u,
eaexmpocmanylii, cman xeopux y Tiepiofi Xsopobu it peaGinitaui Ta iH.

8. Jliaznocmuxa — BYISIBIEHHs! BIAXWIEHb Bl HOPMU abo CIIiBBiHE-
ceHHs1 fochiJpkyBatoro o6’ ekra 3 8iToMHUM KJlacoM 06’exTiB. Take Tpak-
TYBAHHs! 3aHa4i 1ae 3MOTY 3 €MIHKX 1103MLIH pO3IMsAAaTH i HecnipaBHOCTi
B TEXHIYHUX CHCTEMaXx, i 3aXBOproBaHHA XUBMX OPraHi3MiB, i pisHoma-
HiTHI npuposaii anoManii. Jo 3anav diagenocmuxu Hajexars:

s mexHiuHa diaznocmuka HeCcnpaBHOCTEHN Ta BI/IMOBJIEHb TEXHIUHUX
CHCTEM, aBTOTPAHCIIOPTY, KOMIT FOTEPHHUX allapaTHO-TIPOrPAMHUX 3aC0-
O1B TOLIO;

* BUSBJICIHSI ApUMUH 6I0MOGACHL TCXHIVHMX TIPUCTPOIB 1 YCTATKYBaHHS,

» Meduuna digeHocmurxa 3aXBOpIoBaHb (po3l. 9.6) Tolno.

9. Hagwannusn ToMy 94 iHomy eudy digavHocmi, npeomemy abo ducyu-
nAinE 3 BUKOPUCTAHHSM mMolomopié — IRTCACKTYATBHUX KOMIT IOTePHUX
3ac006iB, sIKi NPAWIOIOTh B iIHTEPaKTUBHOMY PeXMMi 3BOPOTHOIO 3B 513Ky
3 KOpUCTYBaYeM, AIaTHOCTYIOTH IIOMMIJIKY 1 TiAKa3ylOTb IpaBuAbHi
pimerust (posi. 9.6). KorHirusia rpadika TbioTOpiB fae 3MOI'y TIPOBO-
IATH HaBJaHHSs 34 JOIIOMOTOI0 30pOBUX 00pasiB i MyJET(iLMIB, Y CTBO-
peHll SIKUX OepYTh Y¥acTh i THIOTOp, i TOM, XTO HABIAETHCS.

Cnig 3a3HauMTH, 1o oinbnricts KCIT MoXyTh BUpiIIyBaTH KiibKa
BUAIB IHTEJIEKTYyANbHUX 3aflayu ojHo4YacHo. Hanpukian, cucmema xepy-
GaHHs MOXE BUPILIYBATH 33Ja4i KOHTPONIO, MiarHOCTHKH, IPOrHO3Y-
BayHs § TTaHyRaxHs poGoT ¢hipMu, TinpreMcTa abo opraHizarfii.

46

Po3anin 4 s
OCHOBHI ACINEKT IH>DKEHEPIH 3HAHD |

4.1. 3aranbsHi BigoMocCTi

Ax 6yJ10 3a3HaYeHO y TONepENHIX PO3ilaX, OCHOBHOIO BJIACTHBICTIO
IHTe/IEKTY NIOMUHK € 3MATHICTh MO3KY BUDIIIYBaTH [HMeENeKmyanbHi

-3adayi NINAXOM UiJiecipSMOBaHOI'0O BUKOPUCTAHHA 3HAHb, SIKi 31100yBac

JIoAYHA Y npolieci NpuadanHs IocBiny ¥ aganTauii A0 pisHOMaHITHUX
XuTTEBNX 0oOcTaBuH | 1.1—1.16]. 3a aHaNOTIEIO 3 MOAMHOIO, PO3B’I3aH -

~ B 3anad y KCI Takox 3MiiCHIOETHCS) Ha OCHOBI KOMP I0MEPHUX 3HGHD,

O BiKOOPaxXylOTs 3aKoHoOMipHOCIMI Wi 6aacmugocmi (3aKOHHU, IPUHIIMIIH,
3B’513KH, NPaBUIa, O3HAKHU TOIIO) JaHOI npedmemmoi (npobnemiioi) oonacmi
(I1Ip0), B sxiit dynxuionye cucreMa. Ipuknagamu npedmemuux otnac-
meil MOXyTb O6yTH Oi3Hec, BUPOOGHUIITBO, MEOUIIMHA, KOCMOC TOILO
(po3n. 9.4). llpobaemnoro obaacmio Ha3UBAIOTE CyKynHicmes (Kaac) saday
(npotaem), mo supimmye KCIHI B 1iit npedmemniii obaacmi (posmisna-
BaHHs 0OOpa3iB, NMPUWHATTA pilicHb, MOHITOPMHI, NPOCKTYBaHHSA,
NIporHo3yBaHHg Tomo) (po3n. 3.6 i 9.4).

3nanns B KCII € xomm’ioTepHO iHdOpMalli€io, sika onucye
(BifoOpaxae):

* 06’cKTH, IpOLeCH, ABUILA, Nnoxii, aii, cutyauii ITpO i 38’sa3Ky MiX
HUMM;

* npoGrieMH i 3amadi, SIKi HeoOXiAHO BUpitryBaTi B naniii I1pO;

* Memoou il 3acobu eupimerHs yux npobaem i 3a0au;

* YMOGU (DYHKUIOHYGAHHA CUCMEMU, W0 GU3HAYAIOMD. GUOIp Memodie
ma 3acobie eupiuenns 3aday.

Cniocobu onepxalus i Buxopucrans snane y KCIUI no cBoiii cyri
HabAVKAIOTECS [10 AH0CbK020 CITPUMHSTTSL i1 nojiantist iHopMmanii.

VY Mmexax pobir 3i ctBopeniHst KCIHI HuHI NBUAKUMY TeMI1aMH pos-
BUBAETBCS [HIICEHEPHA MEXHOA02IA iHMeAeK MYANbHOS0 ONPALIoeans ingop-
mauii, wo onepkana HasBy «inacenepin snanv» («Knowledge Engineering)
[2.1-2.41, 3.1--3.25, 4.1—4.31]. OCHOBHUM TIPUBHATCHHAM 11i€i TEXHO-
norii B o6stacti KCILIT € po3pobiieHHst 1 BUKOpUCTalHS Memodis | 3dcobic
odepycanna (0obyearrs) § BOOAHHS 3HAHL INTSI CTBOPeHMS! 6asu snany KCIITT —
Kxomn’romepnoi nam’smi inmenexmyansHoi cucmemu (posn. 3.3, 5, 6).

Texuosnorist inacenepii 3nans 1epelidadyac BAKOHAHHS TaKO1 NOCIif0B-
HOCTI poOiT 31 cTBOpeHHN 6a3u 3nans KCIIIL:

* BU3HaueHHs BHJIB i CKjaay 3HaHb, HEOOXiTHUX Isi pobOTH
KCII] B it [1pO; '
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* BUOIp McTONIB i 3ac06iB odepacanns (3006ysaHHa) 3HAHB,

* BUOGIp (32 morpedy — po3pobieHHs) Meronis i 3acobiB rnodauHs
ingopmayii y 6asi 3HaHb;

* (3006ysanns) 3HaHD i3 Pi3HUX JKepen iHpopMalli;

s gepbanvhuil (caoeecro-amicmognuil) onuc modeai IIpO npupodnoro
(J110ICHKOI0) MOBOIO;

- TlepeTBOpeHHs gepbanstozo onucy IIpO y dbopmy, HeoOXinTHY mis
BBCIEHHS B 6d3y 3HAHb CUCTEMN;

* chopmyeanns (cmpyxmypyeanns) Oa3u 3nHaHe Ha OCHOBI OOpaHMX
Mmodenell TIONaHNA 3HaHb (po3a. 3, 6).

4.2. OcHOBHi BUAW 3HaHb

V pisnux tdrtax KCIHI (po3a. 3.2) MOXyTh BUKOPUCTOBYBATUCS TaKi
eudu snany [2.1-2.41, 3.1-3.25, 4.1-4.31]:

* nozaocoGucmi 3nanna MIicTITHCH B IIyOiikauissx (KHATax, CTATTAX,
KypHaJIax, MAPYYHUKAX, METOAMKAX), YCHUX TIOBIIOMIEHHSIX (haxXiBILiB,
eJIEKTPOHIIX apXiBHMX NOKYMEHTAX, Ha caiftax cucteMu Internet TOWO;

* ocobucmi 3uanmA € ocoOUCTUM HanOaHHsIM (haxiBLUB (excnepmig) y TieB-
wii [IpO 1 BigoOpaxyioTs IxHiM IHAMBITYAnbHIM TIpocdeciiiHnii oCRiT;

* pogepxnesi 3HANNA OITUCYIOTh TIPUYMHHO-HACAIIKOB] BIXTHOCHHYU MDK
OKpEMUMU 00’ €XTAMU, SIBUILIAMM, TIpoIiecaMy i cuTyauisMu niestoi [pO;

* 2qubunni 3nannn BINOOPAXKAIOTL ACTAIBHY CTPYKTIVPY i TTIMOHUHHY
TIpUpPOLY Nponecis, Mo BibyBaoThes y IpO (manpuxknan, sHaHHs disio-
JIOTIR i JKapiB 11po HpUUMHY Ta BUIM XBOpoO i MeToau X JIiKyBaHHs1);

* dexaapamueHi 3LanHKA OTIACYIOTHLCS MOBOIO NTOJIAHHS 3HaHb, Haban-
KEHOIO0 10 IPUPOAHOI i 3p03yMisiol KOpHCTYBayaMm, 110 He € daxiBismu
B uiit HpO;

* npoUEdypHi 3NANHA «PO3IMHCHID> Y METOAAX, ajropuTMax 1 Iporpam-
HUX 3acobax BUpILLEHH 3a1ay | 3a3BU1ail TpUXOBAaHI 8L KOpUCTYBaa,

* newimxi (fuzzy) 3naHHsT OTMCYIOTH SIKiCHI Xapaktepuctuku IIpO
(«HEBCAUKUIM» , «BUCOKUI», «TIPOXOJIOIMHUIN» TOLIO) i TOMY € HETOUHUMMU
(PO3MUTMMY, M’SIKUMH) 3HAHHSMM, BIPOTIIHICTH SKMX MOXHa OLIHUTH
JIESKOIO TIPOMIXHOIO BEJTVYMHOIO MiX «ICTUHOIO» i «HernpaB1oio» (po3i. 14);

* npenedenmni sHANNA BiIOOPAXYIOTh Mipy CXOXOCTI BAacTHBOCTEM
06’exTiB, Npoliecin 1 aputy garoi l1pO; ‘

* cmepeomunni 3HaHUA BiIOOPaXYIOTH BiJloMi craraapTHi curyauii [TpO
3 BUKOPHUCTAITHIM TaK 3BaHMX clieHapiiB, SKi SBASIOTE cO0010 NOCHINOB-

HOCT] i ab0 IMpoLeayp, Lo OIUCYIOTE MpotiiccH i stBuilia nepHoi HpO;,

* MemasHanna (3Hanus npo 3HAKHA) OTIUCYIOTH CTPYKTYpY 6a3v 3HaHb
i BU3HAYAIOTE TTOPSANOK 1 MpaBuiIa 3aCTOCYBAaHHS 3HaHb Y chopMoBaHil
(xoudmixTHIN) curyaii NPy PO3B’sI3aHHI TOCTABICHOI 3a1aui.
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- ¥ci posrsiayTi BULIE BUAU 3HaHL MOXYTh OYTH:
* HenogHuMu, TOOTO HENOCTATHIMM IUIS PO3B’S3aHHI NOCTaBleHUX
3aqad;
* HedocmogipHUMU, OTPUMAHUMM 3 HEHATIHUX IKepe;
* NOMUAKOBUMU — ¥ 3B’SI3KY 3 HEKOMITETEHTHICTIO (axiBIlip (eKciep-
TiB) y mieBHil1 I1pO.

4.3. OcHOoBHI BhacTBocTi 3HaHb
4.3.1. BHyTpiWwHA iHTepnpeTauis

Crannapraolo dopmoro 1momanHs indopMaiii ¥ KOMIT'IOTEPHEX
cucTeMax € Inghopmauitina odunuys (10), sika sBiNge CoGOIO MaluunHe
€060, 11O CKIANAETHCS] 3 BU3HAUSHOTO YMCIA JNBIHKOBUX PO3PSIIB —
Gimie. Y nporeci eBomiolil ¥ YIOCKOHANEHHSA iHTEJIEKTyalbHUX
KOMII'IOTEepHHUX 3aco0iB BiNOyBaJoCs IOCTYIIOBE YCKIaIHEHHA cmpyk-
mypu 10 3a cxeMo10: IBIHKOBE nOOGHHS OaHUX — 6eKmopu it Mampuui —
crucKY — atempakmui munu OQHUX.

Y cydacHux 6aszax 3nane KoxHa IO (dakTt abo mpasuiio) Mac 0b0soHKY
(npomocmpyxmypy), B SIKilt MiICTUTBCS yHikabHe im’s (adpeca) 10. 3a wicio
aapecolo cHcTeMa 3HaXOOMTh MPOTOCTPYKTYPY Ta BIAINOBIIAC Ha 3aITUTH,
B SKMX e iM’4 3raJjaHe. 3a JIOTIOMOTOIO IIMX iMen MoXHa 38’si3ypaty 10
BIIOBIAHVUMY BITHOCUHAMHM 1 pOGHTH IOCWIAHHS Ha iHdOopMaILiio, Lo
36epiractses B iHMxX 10. B o6onontii 10 € Takox crietdaibii 11071, B IKUX
30cpiraeThest ofaTKoBa cIyxk00Ba i1 ortoMixia indopmanis. KpiM Toro,
B 0a3i 3HaHb CUCTEMH € CIIEINANbHI CI08HUKU, B IKHX MICTATHCS BCI LU aTpy-
6y 10. 3a iX DONMOMOTOI MOXHA 3MIACHIOBATH ONCPATUBHMIA 1IOIYK
notpibHoi indopMarti 1Jis BUPIICHHS! IHTE/ICKTYATBIMX 3a1aY.

4.3.2. CTPpyKTYpPOBaHIiCTb

3HaHHSI MalOTh THYUKY CTPYKTYPY, OPraHi3oBAHOIO 34 ApUHLUROM
wmampsowkuy, sixa 3afesrieuye pexypcueny exaadenicms onumx 10
B iHmi. Koxwa [O Moxe Gyry BMiieHa jo ckiiaiy inmoi, a 3 koxtoi 10
MOXHa BHOKpPeMUTH ii ckmanoBi dparmentu. Cmpyxmypysannst 3nane
JIa€ 3MOTY NIBUIKO 3HAUTH HeoOXiiHy indopmaliio y 6a3i 3HaHb | TUM
caMuM 3a6e3ncuye ePeKTUBHY poOOTY CUCTCMU.

4.3.3. 3B’A3KOBICTb

Y 6asi 3nane KCIII € MOXIUBICTE YCTAHOBJICHHS 36°93Ki6 1 gidHoCUH
mix 1O tuny «wacmuna — yine», «pid — 6uod», «eremenm — Kaac» oo, Ll
3B’SI3KU Ta BITHOCMHM MOXYTh MaTW dexaapamuenuii abGo npoyedypruil
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xapakrtep. Hanpukian, aiBi a6o gekiiska 10O MoXyTs OyTH OB’ I3aHi BiHO-
CUHAMM «OOHOUACHO» , <HPUMUHA — HAcAidox» Tomo. TaKi BITHOCHHU XapaK-
TEPU3YIOTh dekaapamusHi 3HanHsL. ko Mik gBoMa 10 BcraHoBIEHO Bill-
HOIECHHS «apeymenm — yHKyis», TO BOHO XapaKTepU3ye npouedypHe
3HaHHA, TIOB’sI3aHe 3 00YMCIeHHAM BI3HaYeHUX GyHKITiR: Mix 10 MoxyTs
BCTAHOBNIOBATUCA 1 iHIIH 3B’SI3KM, L0 BU3HAYAIOTH, HAIPUKJIIAN,, TIOPSIIOK
BuGopy 10 91 BKa3y1oTh Ha Te, 110 81 10 HecyMicHi offHA 3 OITHOIO.

4.3.4. CemaHTuyHa MeTpuka

Ha muoxuHi 10 3aga10ThCsl BITHOCUHH, SIKi XapaKTepU3YIOTh cumya-
uiiiny 6ausbkicms (peaeeanmuicne) 10, TO6TO CHIIY acoyiamuerozo 36°13-
xy mix 10. BinHocuHY penesaHTHOCTI NpM poboTi 3 10 maoThs 3Mory
3HAXO/MMTH 3HAHHA, ONMU3EKI O BXe 3HalieHux 3HaHb. Ha choromni
PO3PI3HSIIOTL.

- gioHocunu cmpykmypuzauii, 3a zxonomormo SIKMIX 3aJ1a€ThCSl CTPYK-
TypHa iepapxis 10;

« hynryionanshi 6idnocunu, SIKI HeCyTs IpoleiypHy iHdopMaiio, 1110
JIA€ 3MOTY 3HaxoauTH (obuucsonary) oaHi 10 uepes iHmi;

* KAY3AALHE BIOHOCUHU, WO 3A0AI0Mb RPUHUHHO-HACHIOKoai 36 33K mine T0.

YkazaHi 0cobJIMBOCTI 3HAHb AAIOTL 3MOTY CTBOPUTH 3araibHy ceManmuy-
Hy MOdeas TIOIAHHSI 3HAHE, BoHa SBIse cOBOI0 iepapxiumy Mepexcy, ¥ BepIIM-
Hax gKoi 3HaxomsaThes 10, nosvaveni iHAMBINYaATsHUMM iMeHaMu. [Iyu
CEeMAHTUYHOI MEPEXI BIIIOBINAIOTH PisHUM 38’s13Kam MiX 1O (posr. 6.4).

4.3.5. AKTUBHICTb

3HaHHA TIOOWHU € aKmUeHUMU, OCKINLKY caM (haKT 3HaHHS 3 OTIsITY
Ha HOoro B3aeMO/io 3 iHIIMMU 3HAHHAMU, IO 30epiTaloTbes B HaM’sdTi,
TIOPOMKYIOTh Yini ¥ niduini [t mopuuyn. Te, 110 NIOAMHA I1aM’siTae
11 3Hae, 6esrocepeiHbO BIUIMBAE Ha Te, Wo BOHA JAyMae i 2K poOHUTb.

SHAHHSLITIONMHY OB’ S3aH1 MiX c00010 NO3UTUBHMMU M HEraTUBHUM K
BIIHOCHHAMU, 34JI€XKHO Bill TOTO, SKi CTPYKTYPH YTBOPSTLCS i3 LIUX 38’93~
KiB, BUHUKAE ducoHanc BusHadenoi cuiar, To6TO y CBIIOMOCTI MOAUHU
3 SIBISIETHCA 3aHEITOKOCHHS, IMIYALC A0 SIKUXOCh BUMHKIB, TIparHeHHsl
1OCh 3MIHUTH, 11100 nocmu BHYT])ILHHLOJ‘O xoMbopTty — KOHCOHANCY.

3 MOMEHTY TIOSIBH KOMIT I0TEpa [ 1Oy BUKOPHUCTOBYBAaHHX Y HBOMY
10 Ha dani ! kKomanou cTBOpUNIaCs CUTYallisi, 3a KO HaHi hdacugHi,
a XOMawumy akmusi. Yei 1ipoiiech, 1o BinOyBaloThesl B KOMIT'I0Tepi, iHi-
LiloBanycs KOMaHAaMu, a JlaHi BUKOPUCTOBYBAJIMCH LIMMHU KOMaHlaMu
JMINe B pasi notpebu. B iHTeeKTyalbHil Xe CUCTeMi, K 1 B JIOJAUHMY,
akTyaizanig THX 9d IHIOWX Oifl MoXe FHILIoBATUCS. OUHAMIKOWO 3MIHU
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cmany 3HaHb. YU II0SIBOKO HOBUX 3HAHbB, SIKI MOXYTH CTaTH. JKepeIoM
akTUBHOCTI cucteMu. Hopa in)OpMauiﬁ Iie Ha 6asy 3HaHb SIK XeuAL 35y-
Odoicennsn, IO TIOKA3Y€E CUCTEMI, AKi I1Ie IPONELYpH H606X1,11H0 BHKOHATH,

1100 BUPILIMTH TOCTABICHY 3a1aqy.

4.4. MeToav npug6aHHA {(po6yBaHHA) 3HaAHbL

4.4.1. OCHOBHI.NONOXEeHHSA

Ilpudbannam 3nans Ha3UBaIOTH TIPOLIEC 00EPHCAHHS 3HAND i3 PISHUX
inopMalliiHuX JXepen 1 NepeTBopeHHs iX y topMy, HeobXigHy s
nonaHHs y 6a3i snane KCIUI [4.1-4.31]. OcHOBHEM dorcepenom inghop-
Mayii, N0 BUKOPUCTOBYETECS [Tl YaC CTBOPEHHS iHTENEKTYILHHX
CUCTEM, € ocobucmuii TIpodeciiinii AOCBi excnepmia, IO TIPaLIOIOTH
y aaniit IIpO (po3a. 3.4). IHIIMMM, HE MEHII BAXIUBHMHU JLKepenaMy
indopmauii MoxyTb 6yTy iHGhOPMaLiiiHI CXOBHINA R0O3a0CO008UX 3HAND
(IMB. BU1IIE), HATPOMAIKEHVX JIIOICTBOM, LIO MICTAThCS, HacaMmriepe,
y MyOJiKauisix Ta eICKTPOHHUX NOKYMEHTaX cucremu Internet.

TonioBHY posib y npoyeci npudbanus 3HaHb BUKOHYC anaaimux (inxce-
Hep no 3nanusx) (po3n. 3.4), SKWii MOBUHCH:

* OIaHyBaTH nozaocobosi suanws npo aavy IpO;

* OCBOITU TEOPETUYHI OCHOBM CHINKYBAHHS i IPUAGATH HanUYKM
inTepp’ioepa;

* BU3HAYMUTH CKJIAJ eKCIEPTIB Ta METOIM IX TeCTYBaHHSI,

¢ BUOpaTH MeToaM JOOYBaHHSI 3HAHD; 4

* [IiArOTYBATHU CUTYAUil CIIIJIKYBAHHS 3 eKCIIepTaMy TOMIO.

AHaJliTUK NOBUHEH PETEIBHO ITIATOTYBATHCS 10 IPOLECY JH0OyBaHHS:
3HaHb. Bin nopunen 6yTH 310pOBUM, CIIOKITHUM, YIICBHEHUM, BCCISITH
DOBIpY, OyTH LLIMPUM, APYKCIIOOHUM, BECEINNM, TIIITPUMYBATH iHTEpec
IO CIJIKYBAaHHS.

ABATITAKY HeoOXIHO IMTNOOKO MO3HAMOMUTICS 31 ClieLliajibHoIo JiTe-
patypoio wogo [1pO, m1o6 He crasurn Geseaysdux numans, Bin nosBrneH
YMITH CllyxaTW Ta HaJlallITOBYBATHMCSI Ha POJIb Y4HA, & HE ek3ameHamopd,
posdUpaTUCst B MONETISIX KoerimueHoi ncuxonoeil (siKa NOCHIKYe MaHepy
TIOBEIIHKW, CTUJIi HAYKOBOI'O MUCJEHHSI TONIO) i crioco®ax ojaHns
3HaHb, OO 31 3HAHB EKCIIEPTA BUPI3HSITU iX YiTKi CTPYKTYPHU.

IMpoiice B3aeMotii aHasimuxa 3 excnepmom MICTUTL KijlbKa €Taflis.

1. llidecomoguuii eman. [Ina yenixy cuingysaHHs o6uaBa y4acHUKH
IIOBUHHI PETEeJILHO IATOTYBATUCS [0 JTANIOry UM TpH. baxauo, mo6
eKcriepT OyB He TIIGKK KOMIIETeHTHHM daxiBiteM, a it 3allikaBleHHM
(MopasbHO ab0 MaTepialibHO) Y AOCATHEHHI KIHIEBOI METH —— 1100y101i
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KCIHII. ‘Big moByseH OyTH AOOpO3HWIMBMM JO aHaNiTUKa i BMITH
rosicHIoBaTy cBoi sHanus. Hajixpaimmum € Bymanm( KOJNIM eKCIePT Ma€
IIOCBIZ BUKJIANAIlbKol poboTH.

2. Bemanoenenns «sazaasHozo Kody». [hns opramaauii JUHTBICTUIHOT
B3a€MOIi yIaCHUKY TOBUHHI BU3HAYKUTY TOMOBHI NOHSTTS AOCTIIKYBa-
Hoi TlpO, BupoOGUTH CIOBHUKOBY OCHOBY H piBeHB AeTaizanii 3HaHb,
B33EMO3B’SI3KY MiX 3HAHHSMM TOMIO.

3. THoceonoziunyil eTarl € BUSHAYAIBHUM Y B3aeMOJil aHaliTHKa it exc-
nepra. Ha 1ipoMy eTalti BitOyBaeThCsi 3’ ICyBaHHS 3aKOHOMIpHOCTEH, Biac-
tusux [IpO, yMOB BipOrigHOCTI ¥ iCTMHHOCTI 3HaHb, IXHE CTPYKTYPYBaHHSA
Tomo. V ripolieci aHami3y gianory abo rpy eepbanisyiomscs (BUPaXaroTh-
¢Sy CI0BECHO-3MICTOBHIV hopMi) i hopMaltizyloThCsl 3HAHHA eKCIlepTa.
Y IbOMY pasi B HhOTO caMoTo 4acTo 3’ SIBJISI0ThCS HOBI 3HAHHSI.

V npotteci nobyBaHHs 3HaHb CIIOYaTKY OACPXYIOTh Bill eKcriepTa no-
GepxHesi 3HAHHSL, NOCTYTIOBO MEPEXOIIUM 1O eAUBUHHUX CTPYKTYD i Oinbur
abcTpakTHUX 3HaHb. CyKyImHiCTs OTpHMaHUX 3HaHb NOBUHHA MaTH:

* BIIACTUBICTb YHIKUALHOCHI,

* BIICYTHICTb HadMipHoCHI;

* nogromy, TOOTO NOCHUTEL ToBHKMI orvc TIpO;

* gipoeionicms, TOOTO alleKBaTHE BiloOpaxeHst NACHOCTI,

* HecynepeuHicms, TOOTO BIICYTHICT KOHGIIKTHIX TREPKEH) TOIO.

4.4.2, TeKCToNorivyHi metoamn Ao6yBaHHsA 3HaHb

Sx 6ysno sasHaveno, rmodymosa Moperni IIpO i 6asu 3nann KCIII
TIOYHHAETHCS 3 BUBUCHHSI Ro3aocobucmichux 3Haub, 1O JOOYBAIOTHCS
aHAJHTUKOM i3 PisHMX JpKepen indopMauii 3a TOMTOMOTOIO TaK 3BaHMX
mexcmoao2innux memodie 0o6ysanng. J1nsa posyminng i eudirenns amicmy
TEKCTY aHATITHK 3ificHioe dexomnozuyiio (PO3WICHYBAHHS) TEKCTY Ha
CYKYIHICTE parMeHTiB (koMnoHenmia), OCHOBHUMM 3 SIKUX € cnocmepe-
JHCCHHSL, NOHSImMMA, CYO eKmueHi noenidu, 3ano3udenis, 3azaavHi micys.
ABAaJTi3 IIMX KOMIIOHEHTIB i CTAHOBUTD CYTHICThL npoyecy po3yminHsa TEKCTY,
OCHOBHMMM MOMEHTAMHU KOO €;

* BUCYBaHHA nonepednsoi 2inomesu PO 3MICT TEKCTY;

* BM3HAUYEHHSI KAWHOGUX 3HadeHs (TIOHST) cneyiaasrol (1ipodeciii-
HOT) TePMiHONOTII;

* (bopMyBaHHS 3a2aAbHOT 2inome3u NPO 3MICT (3HAHHA) TEKCTY;

* YTOYHEHHS 3HAUCHb KAIO4OGUX MepMiHie 1 noHsms BiINOBIAHO J10
3arajibHo1 TioTE3H; ,

* BMSIBJICHHSI ceManmu4Hoi cmpyKmypu TEKCTY UINSIXOM YCTaHOBJIEH -
HSI 3B’ SI3KiB MIX KJIOUOBHUMM TeEpMiHaAMM i TOHSITTAMM,;

* (popMyBaHHsI i YTOUHEHHSI 0CHOGHOT 2inomesu TIPO 3MICT 3HaNe Y TEKCTI.
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ANTOPUTM 000Y8aHHs 3HAHY I3 meKcmy MICTUTb Y CoOi:

* ckianaHHsa 0a30BOro CIICKY JITEpaTypu INgd O3HANOMIEHHs i3
uierw IIpO;

* BHOIp TeKCTy Uit ToOyBaHHSA 3HaHb i nepllie (IUBHKE) 3HAOM-
CTBO 3 TEKCTOM; '

* KOHCYJIBTALlisl 3 (axiBISIMA YU 3aJIyYcHHS JOBIIKOBOI JiTepaTypH
IUTSI OBOJIONIHHSL cheyiansroro (podeciiiiolo) TepMiHosoTiElo;

+ (HOPMYBAHHS [IHOTE3U PO MAKPOCTPYKTYPY TEKCTY,

* BU3HaueHHS (BUITMCYBaHHS) KIIOYOBMX CHiB i ITOHATH (KOMIpecis
TEKCTY);

* po3po0JIeHHS MAKPOCTPYKTYPH 3B’SI3KiB MiX KITIOYOBUMM TIOHAT-
TMU (HallpUKRax, y BUTIsAI rpada abo pedepaty «cTUCIOro» TEKCTY);

+ dopMyBaHHS noia 3HAHL HA OCHOBI MAKPOCTPYKTYPH TEKCTY.

4.4.3. lMacvBHi KOMyTaTuUBHI MeTOM

Crhocrepexenns

VY npoticci cnocmepexcenns AaBaTITAK 3HAXOONUTLCS TIOPYY 13 eKCIIep-
TOM I1i/1 yac #oro npodeciiinoi nisutbHOCTI 9 ii isimayii. T1in vac nigro-
TOBKM J10 ceaHcy NOCYBaHHS 3HAHB aHAMITUK HOSCHIOE EKCNEPTY METY
crioctepexkeHb i MPOCUTh HOro MaKCHMaJbHO KOMECHTYBAaTH cBOI Hil.
XapakTepHoIo pPUCOIO METONY € HEBTPYUaHHs aHAJIITHKA B poboTy eKc-
nepta. [lin 4ac ceaHcy criocTepeXeHHss aHANITHK 3aTIHCYE (3 BUKOPUC-
TaHHAM, HaPUKIa/, BireoamapaTypu) yci Jiii eKcrepTa, HOro BUCIOR-
JIIOBaHHS ¥ TIOSICHEHHA.

CriouaTKy aHaNITHK CHOCTEPITAE 32 pealbHUM IIPOUeCcoOM poboTH CKe-
nepra, u106 rmodnie 3posyMith IlpO i BusiBuTH ii ocobimpocri. ToTim
31iUCHIOETRCS iMimayia NiSIBHOCTI eKCeriepTa, Ko npoliec #oro pobo-
T 3aMYCKAEThCS CHelialbHO JUIs aHadiTMKa. IMiTamist nponomuthest
TaKOX y BMMNAgKaX, KOJNH CITOCTEPEXKEHHsI 3a pcaibHUM IIPOLICCOM
3 NeBHUX NpUYMH HeMoxJumBi. Hanpukna, npodeciitia cruka gikaps-
[ICUXiaTpa MOXE He AOTYCKATH TIPUCYTIOCTI CTOPOHHIX ociO rix vac
TIPUHAOMY XBOPHX.

CeaHcu cnocrepexeHb IOTpeOYIOTH Bill aHaMiTHKa CepHo3HOI0
ToneperHboro s3HaitoMcTBa 3 I1pO, oBOJOMIHHES TEXHIKOI0 creHorpadii,
XPOHOMCTPaXy Ta iHIINX HABUYOK ciiijikypaHHA. TIpoTokonu criocrepe-
JKeHb PO3LNGPOBYIOTLCS aHAITHKOM Y TIpoleci JoOMallTHL0I poboTH,
a TIOTIM OOTrOBOPIOIOTECH 3 EKCIICPTOM.

MeTtoa cnocmepesicens 3aCTOCOBYETHCSI, 3a3BUYAil, Yy CYKYITHOCTI
3 JHIUMMM MeTolaMH, PO3IISIHYTUMM Huxve. [Ipy BMKOpHCTaHHI KOX-
HOTO i3 IMX METOIIB CKIIANAIOTHLCS BpomoKoau ceancis oOyBaHRs 3HaHb,
AKI AHAMI3YI0TLCST ITOTIM i Yac nobynosH Moaeni [pO (posa. ).
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IpoToxomoBaHHs «IyMOK yToJoc»

Heit MeTon Bigpi3HAETHhCS Bil CTIOCTEPEXEHD THM, 110 eKCIIEPTY PO~
ITOHYETHCA HE IPOCTO KOMEHTYBATY CBOI JIil Ta pilleHHA, a ¥ TOSICHUTH,
Ak BouM Oynmu orpumani. Ilepenaua 3HaHb BUKOHYEThCS B IIpoleci
JOCUTH TPHBAJMX CIIBOECIH MiX aHATITUKOM i EKCIIEPTOM, SIKUH ITOBU~
HeH YiTKO ¢hopMYITIOBATH HasgBHUI Y HHOTO JOCBIL.

EkcriepT NOBMHEH IIPONEMOHCTPYBATH BeCh JaHIIOXOK CBOIX MIPKY-~
BaHb, HIO MPOTOKOJIOE aHAMTHK (34 AONOMOTOIO BIINOBiIHOI amapaty-
PH), SK TAK 3BaHUl eepbanreruli 36im. BogHouac eKcriepT MoxXe GIUCHYTH
CBOEIO EPYUMIHEIO 1 MIPOIEMOHCTPYBATH IJIMOHHY CBOIX 3HaHb. ToMY Bix
AHAMITHKA BUMAaraloThes Ti caMi YMiHHSI, Lo ¥ Y METO/Il CIIOCTEPEXCHbD.

PosniucpyBasts OTPMMAHMX TIPOTOKOJIIB aHATITHK 3MIUCHIOE caMo-
CTIHO 3 KOPEKIl€l0 Ha HACTYITHVX ceaHcax 1oOyBaHHS 3HaHb,

4.4.4. AKTMBHI KOMYHIKaTUBHI MeToaun

AHKeTyBaHRs

Hdo uvcna axmueHux xomyHikamuenux METOIIB JOOYBaHHsI 3HaHb
HAJICKUTD aHKemysanHs, KOIY aHATITUK 3a3]laleriIk CKIaiac OHUTYBaIb-
HUK YN ankemy, POIMHOXYE X | BUKOPUCTOBYE Ui ONMTYBaHHS eKC-
ITepTiB. AHANITHK YIOJOC CTaBUTh 3alTMTaHHS EKCIIEPTY 1 caM 3allOBHIOE
ankeTy. AHKETY MOXC 3a{IOBHIOBATH W eKCIepT Iic/sd monepelHboro
[HCTPYKTYBAHHS aHATITUKOM.

IcHYIOTh TaKi OCHOBHI YHiBEpCaTbHi peKOMEH/IALLT 3i CKla/laHHs aHKeT:

* alKeTa He TIOBUMHHA 6YTH MOHOTOHHOIO 1 OJJHOMAHITHOIO;

+ aHKeTa IOBMHHA 6YTH TIPUCTOCOBAHA I0 MOBU EKCIIEPTIB;

* 3a0MTAHHA B aHKETI NOBUHHI WTY B noTivMHIA TTOCNifoBHOCTI;

* MOBA aHKETH MOBUHHA OYTH SICHOIO, 3pO3YMIJIOIO Ta BRIWIMBOIO.

InTeps’o

QuUHUM i3 HAUPOIMOBCIOMXEHIIUUX AKMUGHUX KOMYHIKAMUGHUX
METOIIB JOGYBaHHS 3HAHD € iHmeps’to, Mill Yac sIKOTO aHANITHK CTaBUTDH
excliepTy cepilo 2azdanezios nideomoenenux 3anumars. Ha BigMiHy Bilt
AHKETYBaHHH, IHTEPR’IO ae 3MOTY aHAITUKY OIYCKATH OKpeMi 3alm-
TaHHsl (3A1EXKHO BiN CUTYawil), CTaBUTH HOBI, 3MIHIOBATY TEMII i ypi3Ho-
MaHITHIOBATH XapakTep CHiJKYBaHHS 3 EKCIIEPTOM.

Tix yac iHTepB’J0, 3a3BUYAl, 3aCTOCOBYIOTbCS TaKi OCHOBHI munu
3anumans, IKi 3a3JaeTiib I'OTYIOE aHAIITHK:

* gidkpume 3anumants BASHAYaE TEMY Y TIPEAMET, HANAI0YM CKC-
NepTy NOBHY cBobony 3a GopMOIo i 3MICTOM BILTIOBIAL,
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* 3aKpume 3anuUmarHs TPOTIOHYETECH Pa3oM i3 HAOOPOM MOXJIMBUX
BiIIOBiJeH, i3 SIKMX eXCHepT BuOMpae HalOUIBNT npuiatHy (Ha ¥oro
IYMKY) BIITIOBillb; '

* npame sanumanis 0e3MOCEPEIHBO BKA3yE Ha NpeMeT 91 TeEMY, IO
LiKaBUTh aHANITHUKA,;

* Henpsme 3anuUmarnks CTOCYETLCSI BU3HAYEHOTO IIpeIMeTa UM TEMH,

* ocobucme 3anUMAKHA CTOCYETHCA OCOOMCTOrO - iIHAMBIAYAIBHOIO
IIOCBiJly eKCITepTa;

* Gesocobose 3anumannsa CTIPIMOBAHE Ha BUIBJIEHHS Hal6inbm Bigo-
MUX i 3arajIbHONpUIHATHX 3aKoHOMipHOCTeN TTpO;

* 30HOY6aAbHE 3aNUMAHHA CTTPSIMOBYE BIIIOBIIE eKcIiepTa B IIOTPIO-
HU# OiK;

* KOHmMpoabHe 3GNUMAHHA BUKOPUCTOBYETHCS VIS TICPEBIPSHHS
BIpOTiIHOCTI Ta 00 €K TUBHOCTI IOBITOMJIEHb EKCIIEPTA;

* Helimpanvie 3anUMAHHs TIIKPECIIOE HEYIEepeKeHe CTaRICHHS
aHaliTUKa 10 06TOBOPIOBAHOI TEMU;

* HagiOHe 3anumarHs TIPOITOHYE eKCIIEPTY B3YTH JIO YBark 110340
anaiTuka.

Iopsia i3 ykasaHHMH THIIAMY 3alTUTaHb iCHYIOTh!

* gepbanbhi (YCHI) 3anumanns, IO BUHUKAIOTE Y NTPOLEC iHTepB 0,

* KoNmakKmHi 3anUMarHa, Ki Halaro/LKyIOTh B3aEMOPO3YMIHIS MIK
aHANITUKOM 1 EKCIepTOM;

* Gyghepni 3anumanns, 110 PO3MEXOBYIOTh OKPEMi TEMU IHTEPB 10;

* nposokyioui (Hecnodigani) 3anumanns, sKi CTaBIATD, 11100 OTPUMa-
TH CNOHTaHHI, HEellJIFOTORIEH] BiIIIOBI .

YKasai TUNY 3alUTaHb CKNAJAIOTECS! 3 yPaXyBaHHSIM TAKUX BUMOE,
AK 3po3yminicmb, AAKOHIYHICMb, MEPMIHOACIYHA YIMKICMb, Ao2iYHA nocAi-
dosHicmb, HEMOHOMOHKHICMb, emuKd, e8iuaugicme, SIXi iICTOTHO BILIMB2-
I0Tb Ha SKicTh inTeps’10. CHil 3a3Ha9nTH, WO KUIbKa 6e3rny3nux 3amm-
TaHb MOXYTb I1IJIKOM PO3YapyBaTH €KCIIEPTA | BINOUTH B HEOTO GaXaHHsT
HOMAJIBLIOTO CNIBPODITHUIITRA.

Hiagor

Ipouec iobyBaHHs 3HAHE MOXE BIIOYBATUCS B PeXUMI gitbroz0 diano-
2y aHAliTUKA 3 eKCTIEPTOM, Y SIKOMY BIJICYTIIi 3a11UTAILHUK | TBEpIMIF pe-
TJIaMEHTOBaHWH IU1aH IHTEPB’10, a JHaJor BeleTbes Y (popMi beciou. TIpote
30BHI BiJIbHA i Jierka ¢opMa nianory norpedye Jocutb BUCOKOT nipodeciii-
HOI Ta MCHUXOJOrYHOI IMIIOTOBKM aHaNiTUKa, U0 JoroMarae oMy cratu
JApaMaTyproM Uy ClieHapyucTOM MaOyTHIX JTiaTOroOBUX CEaHCiB.

Hianor npunyckae:

* YHIK&IBHICTB KOXHOTO i3 TapTHEDPIB Ta IXHIO IPUHLMIIOBY PiBHICTH;

* PO30LKHOCTI Ta OPUTIHANELHICTh TOUOK 30pY [ApTHEDIB;
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* OYiKyBaHHS BiIIOBii napTHepa Ta OUiKyBaHHS CBOET;

* B3a€MHY JOMOBHEHICTh O3 YIaCHUKIB Niajlory.

V BUIbHOMY AIAT03i BaXJIMBO BUOPATH MPaBWIBHUH TeMn i pUTM
Gecimm. Jlianor rmosBrHeH BiaOyBaTucsa 6e3 BeMKMX Nay3, OCKITbKU eKC-
HEPT MoXe BIApUBATHCS IS IOTOYHMX CIIpaB, afe i 6e3 ToHKH, iHakIne
apTHep! TUBMIAKO CTOMIATHCH Bill HarpyxeHoi Oecimu. Ilpapminbne
yepenyBaHHs TEMIIB, HAUPYTW i pO3PSAKHM B Hialo3i CYTTEBO BIIMBAE
Ha pe3yJIbTaT ROOYBAHHS 3HAHb.

4.4.5. pynoBi kKoMmyTaTnBHi METOAN

«Kpyrauit crinm

Meroa ««pyenozo cmoay» 1epenbavac y4acTh KiAbKoX pi6HOnPAGHUX
excnepmis B 00roBopenHi 3a3HaveHoi npobnemu [1pO. Tpn iibomy aHa-
JHTYK Ma€ NPOBECTHM JIONATKOBY opradisaiiiiny (Micuie, 4ac, ob6cTaHoBKa
TOWO) i TNICUXONOrT4HY TUATOTOBKY «kpyenoco cmoay». BiH TOBUHEH
YMITU DiATPUMyBaTH AUCKYCilO, TacUTH KOHGJIIKTH, MaTU MHOYYTTS
I'YMOPY TOIIO.

BurblicTh pexoMeHmalliil i3 BUKOPHCTAHHST TIOTIEPENHIX MeTOMIB
JAoByBantg 3Hanb (IHTepB’I0, Tialor TOLIo) MOXe OyTH 3acTocOBaHA
iy MeTon «xpyzaoeo cmoay». OIHAK Y HbOMY € 1 RiIMiHHI 0cobamnBocTi,
NO3R’s13aHI 31 crien ik o1 TIOBEIIHKY JIOJUHN Y IPYILi.

Cnioyarky y9acHUKM BUCJIOBIIOIOTECS Y TTEBHOMY MOPSJIKY, & 110TIM
NEPEXOIsITh IO BUTRHOI KUCKYCIT, METOI0 SIKOI € 0broBopeHHs U aocii-
IokeHHs criipuux Tirores [IpO 3 pispux Toyox 30py. BitbiticTh ekcriep-
TiB, 3a3BMYalf, HaMaraloThcsl NMPOUEMOHCTPYBATH BIACHY KOMIICTCHT-
HiCTh, 11100 CIpaBATH BpaXEHHs Ha CBOIX Kojer. Tomy Ha «kpyaauii cminy
3aMPoIIYIOTh NPEACTABHUKIB PI3HNX HAYKOBHAX HAMPSIMIB i pi3HUX MOKO-
JiHb, 100 YHUKHYTH OJepXaHHS OAHOOIYHUX CYO €KTUBHUX PillICHb.
Tlin yac muckycli aHaITHK TTOBHHEH TPOCTEXUTH, 1100 3aHAATO €MO-~
IUMHI i TOBIPKI €KCIIePTH He MIMIHUAY TeMy i o6 KPUTHKA TIO3ULLIiH
oH ONHOIrO 6yfa obrpynrtopaHolo. s nporo BiH 1noBuHeH OyTH
JOCTAaTHbO CPYAOBAHUM B 0GrosopioBaHux npodnemax IpO.

«Mo3KopHit IITypM»

OpnuM i3 HafGITLUT PO3MOBCIOKEHUX TPYIIOBHMX METOMIB N0OYBaHHS
3HAHb € «M03Kosull wmypm» («M032064d5 amMaxa»), B SIKOMY OepyTh y4acTh
KiNbKa cKCIICPTiB. 3MICT ILITYpMY NTONSTAE B pO3KpillayeHHi # akThBi3a-
11ii TBOPUYOre MUCJEHHSI YYaCHMKIB y mpolieci auckycii. Binomo, 1io
OGOIOBAHHA KPUTHKN 32BaXae TBOPYIOMY MUCIIEHHIO, TOMY OCHOBHOIO
L1e€ro wmypmy € BiZlOKpeMJICHHS IPOLIECY eeHepyaaHHs ineit Bif Iipotie-
AYPY IX aHanizy i OYinKu.
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YuacHuKaM WITypMY NpPONOHYETHCA BUCIOBIIOBATH .Oylb-sKi izei
IIOf0 BUpIlIEHHA oOroBoploBaHoi IpoGnemMu. Kputnka 3abopoHeHa.
Pe3ysnsTaty BHCIOBIEHD aHai3Ye i1 OWIHIOE He3akeXHa I'pyIla excriep-
TiB, 9Ki He OpayiM yuacTi y 1rypMi. 3assuyaii sume 10—15% Bucnosie-
HMX ilell BHABISIOTECS MPUAHIATHUMH, ajie cepell HUX TPAIUIHOTECS
1 nyxe OpUFiHaJIbHI piilleHHS. _ .

AHaJlITUK TIOBUHEH NiAibpaTy aKTUBHY IPYyIly €KCIIEPTIB («reHepaTo-
piB» imeit), BUTbHO BONO/IITH aylUTOPI€I0, He 3aTUCKATH «TIOTaHUX» iei
(BOHH MOXYTh CTaTH KaTaai3aTOpoM NMpaBrUILHUX iJiei), BYaCHO CTaBU-
TH JOpeYHi 3alUTaHHsA, «HilirpiBalouyu» ayJHuTOPilo 1 3yNUHAIOYH Hajf-
MIpHO 6araTocJiBHUX eKCIIEPTiB.

Excnepryi irpa

Ipoio Ha3uBAIOTH EKCIIEPUMEHT, Y IKOMY eKciepTaMm i 06ropopen -
HSl MPOINOHYEThCs cumyayisn, o ckiaadacsa B [IpO. CkopucTaBINCh
CBOIM XUTTEBUM JOCBIIOM, 3araIbHAMU Ta NpodecilHMMu 3HAIHSIMM,
€KCIICPTH 1TOBUHHI BUPOOUTY PO3B’A3aHHA 3a/1ay, TIOB’A3aHWX i3 HasB-
Holo cutyallielo. IToTiM Hi pilileHHS aHATI3YIOThCs HEe3al1eXHOI0 KOMici-
€10, 110 PO3KPUBAE 3aKOHOMIPHOCTI MUCJICHHS Y9aCHUKIB €KCTICpHMEH -
1y. Ipa po3BuBa€ JorivHe MMCACHHS €KCHEPTIB i 3MaTHICTh HIBHIKO
npyiiMaTy pillleHHS B HA3BUYaHHUX CUTYaLIIsIX.

[pu indusidyassniii 2pi 3 eXCrIEpTOM Ipae aHaLiTUK, IKMIT Gepe Ha
cebe poan yuna Uy IPUCYTHOCTI eKcrepTa BHKonye ioro poGory. Exe-
[1IePT y IbOMY pa3i BUCTYIIAE B POJI guuimens i BUNIPABIAC [TOMWIKY aHa-
JliTHKA.

Ipynogi poavosi izpu nepen6GavaloTh YYACTh Y IPL KUILKOX CKCIEPTiB.
Ilo rakot rpu 3aznaneriinb CKAaA0Th CUEHapiil, po3noniasioT, poii, 1o
KOXHOI 3 SIKUX TOTYIOTH nopmpem-~onuc i po3pobiasioTh METON OLIHIO-
BaHHsI pillieHb TPaBIliB. AHAJIITUKY HamacTbCcsl UWINKOBUTA cBOOOgA
y BuGopi ¢hopM NpoBeACHHS rpy.

ExcriepTy MOXYTb KOHKYPYBaTH HEBeJIMKMMK rpynaMu. Enemewr
3MaraTbHOCTI MiXX HMMHM noxsasiitoe rpy. KoXxHa rpyna HaMaraeTbesi
UIBM/IILIE 3HAUTH OTITUMAaJIbHE PillicH S 0OI'0BOPIOBANOT MPodlieMU, sike
0 BUMarajio MiHiMaNBHUX pecypciB i BUTpaT.

4.4.6. MeTtoam gobyBaHHs NaTteHTHUX (MMUGYHHIAX)
3HaHb

BuIbIIICTh PO3MIAHYTUX BULLIC METOIIB 40Oy BaHHSI 3HaHbL BUABJISIOTH
nMle nogepxHesi 3HAHHSI cKCIIEPTa, HE TOPKAIOUMUCh IXHBLOI 21ubuHHoi
CTpyKTypH. OgHaK TakKuX 3HaHb MOXE BUSBUTUCH HeNOCTATHRO LIS
dyHkuionysanust cyvacHux KCIHI. oGysauus aaubunnux 3HaHb yce
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qacTitie 3/ifCHIOETHCS 3 BUKOPVCTAHHSIM METOMIB NCUXOCEMAHMUKU,
fKa BUHMKIA Ha TEPeTHHI KLTBKOX POJAMHHUX HAyKOBUX HampsMiB,
OCHOBHHMMM 3 9KMX €

* KOZHIMUBHA NCUX0402i4, AKA MOIENIOE MEXaHI3MHU Mi3HAHHSI IO~
HOIO 30BHIITHLOIO CBITY;

> ncuxoninzgicmuia, WO 3aMAETHCS CTPYKTYPHYM 2HaJTi30M IIpole-
CiB MUCIEHHSI  MOBU JIIOAWHM; ‘

* BCUX0A02I8 CHPUHAMMSA JIOTMHOIO HABKOJMIITHEOTO CBITY;

* HOCTULKREHHS Hougidyanvroi ceidomocmi IOTUHY TOLLO.

Ilcuxocemanmurka opicHTOBaHA Ha BUSABIEHHS «MpUxo6dnux» 3HaHb
NIONVHHU, sIKi CKCIIEPT MOXE He ycgidomaiogamu, OCKUILKH Ui 3HAHHS
MICTHTRCS Y 2AUOUHHUX (AameHmHUX) CTPYKTYPaXx JIOJACHKOi CBIIOMOCTi.

MeTo peKOHCTPYK LI Cy0’€KTUBHOTO CEMaHTHYHOIO IIPOCTOPY

Cyth MeToIy nossirac y rpadivyHOMY NOHaHHI cmpykmypu aamenm-
Hux 3HAHL eKCNIEPTa Yy 6araTOMIpHOMY CeMAHMUMHOMY npocmopi i TTIonasb-
momMy Horo nocximxeuwwi. Toukamu (BeKTOpaMu) IBOLO IPOCTOPY
¢ okpeMi nonamma (osnaxu) IlpO, a Koop/iMHaTaMi — TaK 3BaHi @ak-
mopu (KOHTIENTTH), [0 BU3HAYAIOThCS Y IIpolieci NolepelHboro gak-
mopHozo ADO KaacmepHoeo anallizy OKpEMUX TPYII OHSITEL. Binctanb Mix
TOYKAMH BiloOpaXye cemanmuuny 0OAU3bKicmb BiITIOBITHUX TTOHATH.
PosMipHicTs TIpOCTOPY M MUCITO JOCTIIKYBaHUX IOHATHL MOXYTh Bapilo-
BATUCS 3aJiCXHO Bill JoCcBily Ta npodeciiiHoi nmiAroToskn excnepris.
BAKOpUCTARHS MoOeAi ceManmuuHoe0 nPpoCcmopy a€ 3MOTY HepeiiTy Bijt
MOBH onucie Gesnivdi noname IpO no 6LIbILI MICTKOI Memamosu Konyer-
myani3auii 3 BACOKMM piBHEM abCTpakilil.

KoxHui i3 excriepris, 1o 6cpe ygacTb y po3poblicHHi 6a3y 3HaHb
KCIUI, 6ynye cBOIO cyd’ckmueHy modens ceManmuuHo2o npocmopy, xa
BigoGpaxyc ITocsijl 1 xapakTep AisbHOCTI moanuu. [loTiM ui mozneni
ANATIBYIOTLCS (3icmacasiomocs) He3aeXHUMK daxiBusiMU, SIKi BU3HA-
YAIOThH CYRIHb ROZ00NCEHOCME CEMAHMUYHOZ0 Npocmopy i BUSIBISIIOTH
HOBI Aamenmui 3HAHHA CKCIIEPTiB.

Meron 6araToMipHOrO IIKAIOBAHHS

Jnst 1oOyBayHs AamesmHux 3HAHb SKCIIEPTa HAHI BCE JacTillie BUKO-
PUCTOBYETHCS OJIMH i3 METOJIB MATEMATUHOI CTATUCTUKM, Hazamomip-
ne wxamrosanna. llel MeTON NMPU3HAYCHUM JUlsI BUSIBICHHSL HOnapHoi
nodibrocmi NOHAMb Y JIATEHTHUX 3HAHHSIX eKciiepra i BCTaHOBIIEHHS!
36’s13Ki6 MIXX HUMMU, ¥ LILOMY Da3i INOHATTS 1TOAAIOTHCS Y BUISLLI KPAIIOK
KOOpOUHAMHO20 APOCINODY AAMEHIMHUX NEPEMIHHUX.

B ocHoBYy 1mboro Meromy MoxnajeHa iHTepakKTUBHa lpoueaypa
Cy6 cKMUGHO0 WKANIBARHS, 38 SIKOIO EKCTIEPTY [TPOTIOHYCTHCS OLIHHTH
nodibuicms Pi3HUX eleMEHTIB HOTO 3HaHb 3a JIONOMOrolo JIesiKoi epady-
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lioeanoi wranu (Hanpuknan, Big 0 no 9 wn Bin ~1 no +1). foediGuicme
Mixc nonammsamu (KOHIENITAMM) BU3HAYAETHCS BIIMIOBITHO [0 3a37a/e-~
Tifb YCTAHOBNEHOI Mipuy Gauzekocnii abo mipu eidmiHHocmi, .
ITicns 3asHaveHOl npoileAypu oTpruMaHa iH¢opMallisi onpanboBy-
€TBHCS 32 NOTIOMOTOI0 METOIB MAaTEMAaTUYHO! CTATUCTUKM 1 3MiHiCHIOE T
Csl TeOMETpUYHa iHTEepIpeTalis OTPUMAHMX Pe3ybTaTiB LUISIXOM
TOlaHHS ducmanyiiinux napamempie nodiGrocmi JATSHTHUAX 3HaHbL €KC-
AepTa B CeMaHTHIHOMY GaratoMipHoOMY (€BKJIIIOBOMY) ITPOCTOPI.

MeTon penepryapHux peniTok

Penepmyapnorw pewimoro Ha3UBAIOTh MamMpuylo, IKa 3alI0BHIOCTHCS
AHAJIITIKOM i €KCIIepTOM Mif vac iX criBbecini abo cijbLHOro BUBYEH-
He 1IpO. Cmosnuyi Marpuill BMIIYIOTh BUAUICH] IPYTIN noHsme (eremen-
mie) IpO. Psdxu MaTpUIli MiCTSITh TaK 3BaHi KOHCmpyKmu, 1110 SRISIOTH
coboo aremeprnamueni npomunexchi (Ginoaapri) ozHaxu, eracmueocmi,
6i0HOCURU, napamempu W iHINI XapaKTEPUCTUKU eaeMeHmie (RoHImb).

Koncmpyxm BinoGpaxye ofHy i3 BIaCTUBOCTE! MUCICHHS JIOIUHU,
KON BOHa HIOCH CTBEpIKYE, TO BOAHOYAC i 1Ioch 3atiepeuye. Harpu-
KJ3J1, ereMenm «Cmopory Ceimy» penepmyaprol peuimicy MOXHA OfHca-
TH IIBOMA GIROASPHUMY KOHCIPYKMAMU: «higHiY-Rigdett> ma «cxid-3axio».
THakille KaXy4w, HiBHIYHMN HAOpsIMOK NPOTWJIEXHUH MiBCHHOMY
Tonlo. Koncmpykmu 3a3pfaneriib BCTAHOBNIOIOTBHCS AHAUHTUKOM abo
BUSIBJISIIOTBCS PA30M i3 eKCIIEPTOM 3a JOITOMOI'0I0 CIICIialbHMX Npolic-
yp iX onepXaHH4.

PenepryapHa pemliTka He 3aBXIM € MATPULIEIO Y TPA/IMILIAHOMY ysIB-
JICHHi, OCKUIBKHM i pANKH (KOHCTPYKTH) MOXYTh MaTy PisHy JOBXMHY,
a Ha lepcTHHAHHI PAIKIB i CTOBNILB He OOOR’SI3KOBO CTOSITL YMCIIa.
BusnasicHHs «penepmyapua» 03Hauae€, IO SICMCHTH SIUISIOTH cODOI0
y3aralbHCcHI incmpykuyii (penepmyapu), AKi BUIOOpaXxyloTh BU3HAUYCHY
00NacTL 3HAHB i CEMaHTHYHO ITOB'sI3ani MiX co0G0i0 aHaNOMYHO peliep-
Tyapy poaeil y Weci Yy cnekTakii. 3MiHIOIUM perepTyap €JicMCHTIB,
MOXHa <«HACTPOIOBATH» peIepTyapHy PCUliTKY Ha BHSBJICHHS KOH-
CTPYKTIB Pi3HUX PiBHIB CIIUTFHOCTI.

KoHCTpykTi MaloTh Tak 3BaHmii dianaszon npudamuocmi, OOMeXEHU
o6nacTIO ysBJIeHb eKcrepTa npo ejieMeHTH Aanoi [1pO. Ocmucnenwit
Pe3yJIsTaT Tipoueypy fo0yBaHHs 3HaHb MOXe OYTH OTpUMAaHUil Jmume
B TOMY BUNAKY, SIKIHO elEMEHTH periepTyapHoi peltitku 6y/yrs noTpan-
JISUTYA B fialiasoH NMPUAATHOCTI KOHCTPYKTIB eKcrnepra.

OnHMM i3 HafOLIBI PO3IOBCIOIKEHMK CIIOCOOIB BUSIBJICHHS KOH-
CTPYKTIB Y IIpolieci HoBYBaHHSI 3HAHD € MEMOO MiHIMAALHO20 KORMEKCHY
(memod mpiad), 3a SIKOTO BCi eIEMEHTH PO3OUBaIOTHCS Ha 2pynu (3a3BHU-
Yail, Ha mpu). ExcriepTy NponioHyeThesl Ha3BaTH SIKY-HeOynb .03HaKy
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(5IKiCTD), 3a KOIO OJIHA JaCTHHA eJICMEHTIB Py (3a3BUdail — ded ene-
Mmenmu) uogibHI MK coBo1o i, 0TXe, BIIPI3HAIOTHCA Bil 1HIIOI YacTWHM
eneMeHTIB 1iel rpymy (To6To Bl mpempozo eneMeHTa). Bitnosils Ha 11e
3alMTaHHs i BsiE coBO00 MPOTWIEXHMI TIOJI0C KoHCTpyKTa. Harpu-
KJaf, aHAII3YIoOUH TPpW IIOHSITTH (mpiady) «dusar, xpicao, cmineyp»,
MOXKHA BUSIBUTH Ginoaspruli konempykm «n’ski mebni (Ouean i kpicao) —
meepdi mebni»(cmineysp).

Anayiz penepryapHMX peilliTOK Hae 3MOry NoOyayBaTH IilicHY
CTPYKTYPY KOHCTPYKTIB €KCIICPTa, BUSHAYMTH CIIPSIMOBaHICTh I BEIWYH -
Hy 38°43KiB MiXX KOHCTPYKTaMU i B OCTaTOYHOMY IIACYMKY — BUABUTH
HaMBaXJIMBIlI XapaKTepUCTUKKY M INapaMeTpyu JIATCHTHUX 3HaHb eKc-
nepta. Auaiiz cepil perepryapHUX PenliToK, 3allOBHIOBAHUX OIHUM
i THM caMUM eKCIIepTOM Y Pi3HI Iepioly Yacy, Aa€ 3MOry IIPOCTCXUTU
JUMHAMIKY 3MiHM 0ro 3HaHb y CHCTEMI BIACHMX YO’ €KTHBHMX OL[IHOK.
Ylopsin i3 1M HUHI po3poblendi MeTOAM MOPIBHSHHS KiTbKOX (Haiiua-
CTillIE ~ JBOX) PEIIePTYapHUX PEIITOK, SIKi cKIafaloTh Pi3Hi eKCIePTH.
TlopiBHSIBHUNM aHaNI3 TakyUX PeLITOK AOINoMAara€ JocdITH YIOAu
7 po3yMiHHs MiX excliepTaMi, 1110 MaloTh Pi3H1 TOMKM 30DY.

4.4.7. OcobrnveocTi npouecy [obyBaHHA 3HaHb

Bararo gocnifinMkis i GaxiBLiB posIAsIa0Th Apouec 000YGaHHS 3HAHL
SIK OJIHC 3 FOJOBHMX «BY3bKUX MICUb» TEXHOJIOTII CTBOPEHHS IHTEIEeKTY-
ANBHKMX cueTeM. HaficknanHimuMu 11 6ynb-siKoi JIORMHY € HamaraH-
J1s1 TTOSICHUTH CBIiH pO3yMOBUH mipouec, i, 3a3guyuaii, BOHa HECITPOMOX -
Ha Ite 3podutu. KpiM Toro, yacTuHa 3HaHb JIOAUHY 30epiraeThes B ii
NaMm’aTi B Hegepbaashiii HopMi (HaNpUKiIan, Npolec <Kk 3ae’ssyeamu
WHYPKU») 1 TPAKTUYHO HE THANAETHCS CITOBECHOMY OFIMCaHRIO.

€ Hu3Ka 00 EKTHBHUX 00CTABMH, SIKI YTPYAHIOIOTH NPOLIEC A0OYBaH-
Hs1 3HaHb, 3YMOB/TIOIONH THM caM¥M Horo JOCHTh HU3LKY NPONYKTUBR-
HICTB. JO aucna Takux TPYAHOIILB HaJieXaThb:

1. Auanitik 3a3Buuail ve € npodecionanom y naniit [IpO, romy Bin
i 3arpourye excnepTin, AJe Tepll HiX IPUCTYIIUTH A0 IXHBOTO OTIHTY-
BaHHsl, aHANITUK ITOBUHEH BUTPaTUTH JOCHATH OaraTo qacy Ha O3Ha-
HoMienHs 3i cneundikoro i repMinonorieto TpO, ivakine npotiec Orm-
TYBaHHS OyIE HETIPOLYKTUBHUM.

2. g momaunsr ciieundivanx 3danb ripo HpO aHaniTUK 1TOBMHEH
MOpaTH NPUAATHY METOJIMKY BU3HAUYECHIS ITOHSTD | CTPYKTYPYRAHIHSE
3HaHb, 1110 caMe 10 cobi € HEMPOCTHM 34BIAHHSIM.

3. BiabuIicTh €XCNEPTIB, YCIIHIHO BUKOPUCTOBYIOUH Y TTOBCSKACHHIN
JUSITLHOCTI CBOT 3HAHHS, 333HAI0Th BEAUKUAX TPYAHOULB NPH CITpobi 1X
chopmyIIIOBaTH T IONATH ¥ CUCTEMHOMY CTPYKTYPOBAHOMY BHIJIsiLI.

60

4. 3naHHA eKCIiepTa He 3aBXJIH MOXYTh OYTH -OIHcaHi BepOaIbHO
(cl10BECHO) i MOXYTb MaTH YMOIJISIIHWI Y1 HAOYHUH XapakTep.

5. 3HaHHS eKkcnepTa HafyacTinie He MOXYTh OYTH copMy/ILOBaHi
B TepMminax mozeni IIpO. Tak, ekcriepry y diHaHcoBii o6xacTi Moxe
6yTH BiloMO, IO BU3HAYEHI MOAil MOXYTh CTATH IPHIKHOIO POCTY YU
3HMXKEHHSA KOTUpYBaHb Ha (OHIOBIN GipXi, ajle BiH HiY0TO He 3MOXe
CKa3aTH 3 NMEeBHICTIO PO MEXaHi3MHM, MO NMPUBOIATH IO TAKOTO e(EKTY,
ab0 NMpo KUBKICHY OIliHKY BIDIMBY HMX YHMHHUKIB.

6. 3Halouu, HaNpHKIad, mwo 3 A BUIUIMBae B, excriepT Yacro He IIi-
JI03pI0E, 1O 1e TIPaBIIO MICTUTH Y -C0o0i 1Ty HU3KY ITPOMIXHUX JOTid-
HYIX MipKyBaHb. '

7. ®axiBlli y By3bKiif 061acTi, IX NpaBiio, KOPUCTYIOTECS BIACHUM
KaproHoM, SIKUM BaXXK0 NEPEeBECTH Ha 3BMYAIHY «II0ACHKY» MoBY. ToMy
NOTpiOHO AOCUTH DaraTo yacy i B3a€EMHOFO YTOYHEeHHS BUKOpMCTa-
HHUX TIOHSATD.

8. Bararto ekcriepTiB OyXe PeBHO CTABJISITLCS O CBOTO YHIKANBHONO
JIOCBiZly, HE CXWJIBHI HOTO pO3TOJIOUIYBATH i MOXYTDb IICPEIIKOIDKATH
nepefavi CBOiX 3HaHb IHIIUM., -

9. EkcriepT Moxe GyTH He CXWIBHHUM JIO CIHIKYBaHHs aBo HallTo 3aii-
HSITUM, 10106 TaATH Jac Ha TpHBali cisbecinv 3 ananiTukom. Ekcniepr
BMCOKOIO KJIACY, SIK IIPaBWJIO, HE Ma€ HpobJieM i3 IIpono3HILisSIMU pobo-
™M B Tii o0J1acTi, 3 SIKOIO BiH oOpe 3uaikiomuii. ToMy BIH cxMibHU
IIPAaIOBaTH, 4 HE PO3MOBIISITH IPO MCTOMH CBOET POBOTH.

4.5, KomnrorepHe o6yBaHHA 3HAHbL

HesanonineHi pe3yasraty criBbeciil i3 eKCrepraMyu CIOHYKTH No-
cmiannkis KCII1 aemomamuzyeamuy npouec mobGypanHs 3tlannh vepes
OpraHizalliio B3aeMomii excrepra 3 xomn’iomepom. Ha chorojini Bee
LIMPLIE 3ACTOCOBYETRCH agmomMamu3o6aiie (Komn romepre) 0o0yearist 3HAHb
3 BUKOPUCTAHHSIM 3aC00i6 KOMN 10mepnozo HagHanna, sike CTac Po3BUHY-
TOIO i NCPCIIEKTUBHOIO OOJIACTIO iHXeHepil 3Hanb [4.5, 4.8, 4.13-4.15].

Lo ckiany nidcucmemu KOMAIOMEPHOZ0 HAGYAHHS BXOISITH [IPOUPAM -
Hi 3ac00M peanu3allil MemasHans, AKi 1a10Th 3MOTY 3RICHIOBATY;

s inmepaxmuéne nOOYBaHHSI 3HAHb CKCIiepTa i aRTOMAaTHYHE TIEpe-
TBOPEHHSI 1X Y (popMy, HeoOXiIHY 1J1s1 BBeIeHHS Y Gasy 3HaHb;

* TPYITORY poBOTY KiIbKOX €KCIIEPTIB,;

* KOHCTPYIOBaHHS Pi3HMX I€EpapXiuHHX CTPYKTYp 3HaHb;

* TecTyBaHHS, [TOIIOBHEHHS Ta KOPEKIlilo 6a3M 3HaHb TOMIO.

IigcucreMa KOMI IOTEPHOrO HaAB4aHHsI MOXe QYHKILOHYBATH B Ta-
KHX DeHCUMax:
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* B asmomamuuHomy PeXUMI NlifcucTeMa IIiKoM Oepe Ha cebe Kepy-
BaHHS [IpollecoM NoOyBaHHS 3HAHE;

* y PEXUMI acucmenma macucTeMa Aa€ BiANOBIIHI peKoMenaltii exc-
NepTy 3 IPUBOAY MOT0 MOXKIMBUX OiH, aJie BiH MOXe Ha HUX He 3BaXATH;

* vy PEXMMIi crocmepesenns TIAcCUCcTeMa JUIIEe CTEXWUTh 3a NisiMu
eKcrepra i aBroMaTHYHO 30epirac HeoOXimHY iHdopMalltio.

Y KOXHOMY i3 IIUX PEXMMIB €KCIIEPT BUOHpAE CTYIIIHb ACTATBHOCTI
TiIKA30K 1 HOSICHEHb, SIKi Ja€ NifcucTeMa (IUTKOM», «Ha cePeIHBOMY
PIBHI», «<KOPOTKO»).

Inmepaxmueni npozpamui 3acobu Komn'iomepHO20 HAGUAHHA DAIOTH
3Mory NoOyBaTH 3HaHHA Y eKcIiepTa B Ipolieci HOoro Aiaiory 3 KOMN'1o-
TEPOM 3a JIOIOMOTOI0 Cy4acHUX KOMIT'IOTEPHMX 3aco0IB KoeHimusHoi
epachixu. Y rpoueci KOMIT'IOTepHOTO HaBUaHHS 3MIUCHIOETECS gopmy-
eanns 3nans (JOPOJKEHHSI TINOTe3) Ha NiJICTaBl HABYAJIbHUX BUOIPOK,
HABYAHHS 33 aHANONIEIO Ta IHITUX IHTCNEK TYaNbHUX 3ac00IB IpUAGaHHS
3HaHb, sIKi HAIOTH 3MOTY ABTOMATHIHO BCTaHOB/IIOBATH NPUYKHHO-HAC-
JIIKOBI eMITIpUYHI 3B A3KM MiX ¢BpUCTMKaMU 0a3y 3HaHb.

IIporpama KOMITIOTEPHOTO HABYAHHSI BUKOPUCTOBYE METOA CHIDYK-
mypoganoeo inmepa 1o Iist GopMyBaHHS HOBUX TIOHATD i NpaBui. ¥ 1bo-
My pasi jio crBopiosaHoi 6a3m snaHb KCLUI, 3a3ssuyail 3aspnaierins,
3AHOCITHCH MEMA3HAKHA TIPO TC, AIKI TUIIM i BUIM 3HAHb HEOOXiAHI 1is
poap’sizanns 3anay (ToOTO JiJisl BACHORKY Ha 3HAHHSIX) 1 1K pO3Ii3HaTH
ix B iHQopMaliii, SIKY NOBIIOMIINE EKCIIEPT.

KoM1’1otep «po3MoBIisic» 3 EKCHIEPTOM SIK aHaJliTUK, 110 fiparHe 3po-
3YMITH, SIK KOHLETTYyalbHO MaioTh OYTH OpraHisoBaHi 3HaHHS excrep-
ta, Heobximui misi dyukionysanis KCUIL. Tlporpama Hamaraerncs
oficpXarn indopmauio nNpo THNKW KOHNCHTYATLHUX 3HaHb (TIOHATH),
PO OPUPOLY, HANPAM 1 KIJIBKICHY OIIHKY BEJIMUMHW 4COLaTUBHOTO
38’s3ky MiX nongrramu. Ilporpama auaniayc HOTOYHUIt cTan Gazn
3Haib 1 IPONIOHYE eKCIepTy lieperIsHyTH U Biapejarysaty okpemi if
(hparMeHTH, 110 CTOCYIOThCS 11MTakHs, IocTaBieHoro nporpamoso. ia-
JIOT i3 €KCTEPTOM BEAETHCH a00 3 BUKOPMCTAaHHSAM MUTaHb-TiIKa30K,
abo 3a JIOTIOMOTOI0 BIKOHHMX MEHIO.

Y pasi HeBuanoi cnpobn (B pexuMi KOHCYJbralii abo TecTysalHs)
IIporpamMa IPOIIOHYE CKCHEPTY BKA3ATH i MOXJIMBI TpuymHM. Ilporpama
TNIEPEXOIUTh Y PEXUM OUiKYBaHHSI 1 TOTYEThCS JIO CIIPUHHATTSE HOBOI iH-
dopmaui, gxy Gyjic BBOAUTH €KCHEPT s yeyHeHHsT Hepayi. Kpim Toro,
IIporpaMa CaMOCTIMHO HaMaraeThbesl ofepxkaTi Heobxinny iHdopmatliio,
BUKOPHCTOBYIOMHU CBOI TIOIIEpeIHi 3alIMTal s | BiINOBINL €KCIIepTa,

Caijl 3a3HaYHATH, 110 3ac0BM KOMIT IOTepHOro JoOyBaHHsl 3HaHb He
BUPILLIYIOTH IIOBHOIO MiPOIO TaKKX MPoGJieM, SIK HETIOBHOTA, HETOYHICTh
1 NOMMWJIKOBICTD 3HaHb, OJACPXaHHs ITUOMHHMX 1 HeBEPOaIbLHHX 3HAalb,
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cy6’eKTHBHICTD HOCBIOY i 3Haub excrepTa. 1i mpobiaemMy MoXyTh OyTH
BHPIIICHI JTHIIE 32 KOMINIEKCHOIO BHKOPHMCTAHHSI BiIITOBIJ(HUX METO/IIB
JNoOyBaHHS 3HaHb, AKi OYJIO pO3IIAHYTO B NOTIEPENHIX po3linax. ‘

4.6. TexHonoria po6yBaHHA 3HaHbL Data Mining

Ik 6yno 3aszuHayeHo y Bemyni, obcsATH esexmponnoi iHGOpMai,
BUKOPHCTOBYBAHOI B Di3HUX cdepax XHUTTI CYyMacHOro CyCHilkCTBa,
cTpiMKoO 3pocTarorh. IngopMalilini pecypeu Infernet cKnanaiots Ha Cho-
TOHiI BXe ex3abaiimu «cupux» HECTPYKTYPOBaHHX IaHMX, SIKi MiCTATh
2aubunnuil (npuxoeanuil) map 3uans. BiiyKaTH 11i 3HaHHA 3a TOIIOMO-
TOI0 POSITIIHYTHX BHIIE METONIB NOOYBaHHS HaildacTillle He BAA€ThCH,
i ToMy ayxe ItiHHa st kopuctyBagis KCIHIT indopmarltia sanuuraereca
He3aTpeDOBaHOIO.

3 ornsiny Ha 1ie, OCTaHHIM YacOoM 3HaYHa yBara NpUAUISIEThCS po3pos-
JIEHHIO HOBUX MEM00ie NOWYKY ii ONpauyIoeanns 3nams y BETUKNX iH(op-
MallilHUX CXOBMINAX, HACAMIIEpen — Y cepenosuuti /nternef. Bumnx
HOBWH HANpPSIM B ONpalllOBaHHI TEKCTOBOI iHQOpMalil — «eaubunrui
ananiz mexcmie» Text Mining. TLATPYHTSM LLOTO HATIPSMY € crielliaibHa
mexnonozis dobyeanns snans Data Mining, sika npyusHadyeHa 1tT BUAB-
JICHHSI 2AUDUKNUX (BPUXOBAHUX) 3HAHD Y 6A3aX «CUPHX» OQHUX | TPAKTYEThH-
cs1 axipisimu KCHIT gk «posxonka znanvs, «inmenexmyanrsnuil ananiz
danux» Toluo [4.18—4.26].

'almx ‘j:»

[ Teopin bas | U Tlowyk

g Janux | | isdopniauii !
- Data : S—
i Hpnmuw Mining | Bisyanuauis |

3 CTATHCTHRR | Taunx

Pomngaaaum P~ Anaiista :

oﬁpazis 1| OTIPAIUORANHSA JaHUX |

Puc. 4.1 — My.lmrunncnnnnunapﬂi obnacri Texwonorii Data Mining

Data Mining € myasmuducyunsinaproio mexmonozicio, ika BUHUKIA
i po3puBaeThes Ha 6a3i Metonis KCILIT, npuknantoi craTucTUKY, TeO-
pii Ga3 jaHux Ta iHIMUX ranyseit indopmartyxu (pyc. 4.1). Huni € Gara-
10 Bepciit Data Mining, siXi iHTErpyloTh y cobi iHTeNEK Tyl bHI 3aco6v1
KIIbKOX IMCLMILIIH, OfHA 3 SKUX € OCHOBHOIO (KA10406010).

Texuonorist Data Mining 6a3yeTbc Ha BUKOPUCTAHHI wabonie (Taxk
3BaHUX hammepHie), 5IKi BilOOPAXYIOTb 3aK0HOMIpHOCMI BaTaTOACTIEKTHHX

63



B33a€MUH MiX (bparMenramMu 6a3 mamux. 1li 1wabnonu Bin3HaYaOTh He-
ouesuoni (Hecnodieani) pezyaspHocmi B NaHUX, WO MIiCTATh HPUXOGAHI
(eaubunni) 3nanns. HlaGnoHaMy MoXyTh OYTH, HalIpUKIan, Taki popMy-
JOBaHHA 3a8ad; «HKki YUHHUKU GU3HAYAIOMb MOMCAUGICMb HEWACHUX
sunadkie ?» , «5ki cxemu noxynox xapaxmepni 0ns waxpaiicmea iz kpeoum-
HUML KApmKamy 2» TOINO.

€ Taki cTaBapTHi munu 3axonomiprocmeii (uabdaonia), Axi TEXHOJO-
riss Data Mining No3BOJISIE BUABUTH B TEKCTOBIl iHopMalii:

* acoyiayis B3AEMO3aNEXHUX TIORII;

* nocaidosHicms HU3KH TIOB’A3aHMX Y vaci TIONil;

* kaacughikayis o3HaK, 100 XapaKTepU3yIOTh Tpylly, JO SIKOi HaJle-
XKUTb 00’€KT;

* gaacmepuzayis, 3a 9KO1 IPYIU 03HAK 3a3JJIETi/Is HE 3a/aHi;

* npoeHo3yearHs 3HAHD 3a JIOTIOMOTOIO ITAGIOHIB (HAaNPUKIIa, Y BH-
FISUL TUMYACOBUX PAMIB), 1O alleKBaTHO BiIGUBAIOTH THUHAMIKY 3MiHM
HNLTEOBYX TTOXKA3HUKIB TEKCTOBOI iHdopmMalltil.

Opnicio 3 ocHoBHMX cep 3acTocyBanHs TexHonorii Data Mining
€ IIPeIMETHO-OPICHTOBAH] cucmeMu mexuiunozo danaaizy, Wo Habynn
HaiGLILIIOro nolMpeHHss B obnacti 6isnec-sacmocyeans. [IporpaMue
3a0e3MeyeHHs TaKUX CUCTEM MICTUTD y cODi KOMITICKC METONIB npOcHO3Y
Ounamiry yin i BU60OPY ONTUMATLHO] CTPYKTYPH IHBECTULLIITHOTO nopm-
ens, 3aCHOBAHNX Ha eMINPUIHIX Modeasix OUHamiKu hinanco8ozo putKy.

Ha choroani cucremu Data Mining 1acto BUKOPUCTOBYIOTH TAKOX $IK
IHCTPYMENTATLHI 3aC06W JUTsI IIPOBEISHHS YHIKATBHUX HayKORUX JIOCIi-
JUKEHDL Y PeHETHLI, Meauumrii, ximil ta ismmx TpO. 3a ix poniomoroio
RUPIUIYIOTL 3aiaui NMpoTHO3YBanHs, Kiacudikaluii, posmizHaBaHus
obpasis. cermenTallii 6a3 fnaHux, noOyBaHHs i3 6a3 aHUX NPUXOBaKNX
FHAHL, ITEPTIPCTAIl JAHUX, YCTAHOBIEHHSI acollianii y 6asax nanmx 1a
RN THTCICKTY ) bl 3aiaki.

4.7. Cncremv KepyBaHHA 3HaAHHAMN

Npotnema xepysannn snanusamu (Knowledge Management) BunnKa
Y BETMKHX KOpIIopailisix (KoMIiaHisiX, pipmax, opraHisalisix, nimpuemMc-
TBax) (Hasi st CTUCNOCTI — Kopropayisx), e 1IpobaeMHn ollpallloBaHHsl
indopMartil HabyiM 0COBIHBOI TOCTPOTH | CTAIN KPUTHYHUMHU, OCKiJlb-
KM TYT OyBa€ HarpoOMaXeHO CTiUIbKY iHdopMalil, 1o criBpoGiTHUKN
Kopnopallii He 8 3M03i i1 onpawgosary. Hailuacrillle ofHa YaCTHHA KOp-
HEMOMUIMBO 3HAWTH | BAKOPHCTATH 3HAHHS, 110 3HAXOASAThCS B Pi3HUX
micusx. Pecypeu 3Hanb, 3a3BUyaii; posocepe/OkeHi o BCiil kopropaiiii
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1 MOXYTb 3HaXOAUTHCS Y 6a3ax 3HaHb, 6a3ax JaHUX, KapTOTeKaX, Y OKpe-
MHX (axiBLiB TOIIO.

Jlnst BUpineHHs 3a3HaYe ol IPpobJIeMH Y BETMKHX KOPIOPALIigX HUHi
CTBOPIOIOTECS iNmenexmyanasni cucmemu xepysanns snannsmu (ICK3),

. OpU3Ha4YeHi [ MONIYKY, aHaji3y, OIpamlOBaHHS, BUKOPHCTAHHA

i monmMpeHHs 3xans [4.27—4.30]. 3a aHanorieo 3 JIOACLKAM MUCHEH-
H$SIM, B ocHOBY (pyHkiionyBanusa 1CK 3 HOKIIAMEHO Mexaniam cnpowenis
TIOIYKY HeoBXiIHUX 3HaHb. MOro JiYo MOXHa ITOPiBHSTH 3 /€10 KepiB-
HHKA YCTAHOBM, 1O PO3NOAUISE POOGOTY BiIMIOBIMHO 0 il BaXJIMBOCTI.
Cexperap, OpyKapka, KJIepK Ta iHII CITIBpOOITHUKM 3aiiHATI CBOIMU
crpaamMi. fIKII0 X SAKych poGOTY TMOTPIOHO 3aKiHIYUTM TEPMIHOBO,
KEPiBHMK NIOBMHEH BUPIUIUTH, XTO i KOJIM Oy/ie Helo 3aiiMaTucs. ko
He 3poOUTH IBOT0, TO OMHI CIIBPOGITHHKY OyAyTh CHIITH 6€3 ira, 0gi-
KYIOUM, TIOKM iHII 3aBepriaThk CBOIO 4aCTHHY pOGOTHM, TOHi 9K XTOCH
Oyle BUTpaYaTH [OPOTOIHHWI Yac, BUKOHYIOUHM HETEPMIHOBY poOoTYy.
MoxHa BUKOBATH 3HAYHUI 06CAT poGOTH, ajle BOHA BHSIBUTLCS HEllo-
TpiOHOIO, SIKIIO He By/Ic JOCATHYTO KiH1IEBOI METH.

bes mexanismy cnpowenns MONCHKUIA MO30K OyRe iapaizoBaHo Tax
caMo, SIK ycTaHoBy 6e3 KepiBHMKA. JIIofnni npn poss’gsaini KOXHOT
3ajlaul HOTPiOHO Oylle MepeBipATH yei BimoMi 1it mpasnna. Jlonchbkuii
MO30K, HOJIOHO yCTaHOBi 3 TOBHUM IIITATOM CIIIBPOOITHUKIB Pi3HUX
npodeciit, 30epirae Bei 3SHaHHS, HEOOXITHI U1 yXBAJICHHAN DIlICHHM, ane
IKN0 HeoOXimHy iHdbopMalilo He BUOpaTH BYACHO, TO BCi 3BaHHI
Oynyri MapHi. MexaHisM CipoNIeHHs COPSIMOBYE IYMKY JUOIMIU B 11O-
TpIOHC pycho i 1ae 3MOTY IIBHIKO 3HAXOAUTH 3HaHHst, HeoOXULHi i
JOCSITHEH s TIOCTaBICHOI METH.

3HaHus1, O HEe BUKOPHUCTOBYIOTBCS | HE IOHOBIIOIOTHCS, 3I'0I0M
CTAIOTD 3ACTApUIMMH i HemoTpiGHMK. 3HaHHs No/GHI 10 TPOnIci, sIKi
NOBYHIlI OYTM OGOPOTHUM KaMiTAJIOM, IHAKINC BOHM 3HCIUHATLCA.
BukopucrosysaHi sHaHHS (Ipoilli), 10 TOIUPIOIOTHCS, 3M00YRAIOTLCH
1 0OMIHIOIOThCSI, TEHEPYIOTh HOBI 3HaHHS (IrpolL).

Heo6xinnicts crBopeHHs ICK3 y Tiid up inutidt Kopriopaiii AMKTy-
€ThCst TAKUMH 00CTaABUHAMM:

* NpauiBHUKYU KOpHopallil BUTpaudaioTh 3aHajTo Barato 4acy Ha
nmowyk HeobxiaHoi iHdopmMarlii;

* JIOCBi IPOBITHUX i HallKBaJli(hikOBaAHILIUX CUBPOOITHUKIB BHKO-
PUCTOBYIOTH TIILKY BOHY CaMi;

* lliHHa iH(opMallis cXoBaHa y BCAUKIM KiTLKOCTI JOKYMEHTIB,
JOCTYU JI0 SKUX YTPYIHEHUH 9X HEMOXITUBRIT;

* «10pOri» TIOMWIKM B pobOTI KOpIriopauii IOBTOPIOIOTECS depes
HesocTaTHIo 1HGOPMOBAHICTh CNIBPOOITHUKIB Ta ITHOPYBAaHHS HUMM
MHUHYJIOTO (1HO3UTUBHOTO 1 HEPATHBHOTI'0) AOCBIAY iXHEOI pOGOTH TOWO.
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Hinrpynram ICK3 € Tak 3BaHa kopnopamuend nam’ams, IKa SBJSE
co0o10 a3y 3HaHb Kopropayii (posa. 5.1) i, 3a aHaNOTi€I0 3 JIONCHKOIO
IaM’sITTIo, Na€ 3MOTY BMKOPUCTOBYBaTH TIONEpe/iHill nocBia poboTu
W YHUKATY TIOBTOPEHHS IMTOMWIIOK.

OcHoBHUMH iHMOPMAUIAHUMU dxcepesamu (pecypcamiu), 1O BUKO-
PUCTOBYIOTRCH )T 4aC CTBOpPEeHHs Ta (GYHKIIOHYBaHHS KopropamusHoi
nam’ami, €:

* yaapHi iHdopMaliiini 3acobu caMoi Koprtopallii (6a3u 3HaHb, 6a3u
JAHUX, MporpaMue 3abesleuYeHHS, KapTOTeKM, AOBIIHMUKHU, 11ATEHTH,
nyonixauii, ROKyMeHTH, IHCTPYKUii, MOCiOHUKH, Bineo- i ayaiozanucu,
KpPCCJICHHSI, 3BCJCHHS JIPO 3aMOBHUKIB 1 KOHKYPEHTIB, IIOTOUHI AaHi
ITPO BUKOHYBaHi po3pob et TOLIO);

* 0co0uUCTI 3HAHHS (axiBUiB;

* igdopmallifiHi MOXJIMBOCTI cucTemy [nternet,

* KODIIOPATUBHI MepexXi Ta CHUCTEMM TpYSIOBOi MiNTPUMKH iHIWX
Kopuopaltiit Tomo.

Kopriopar¥sHa nam’sth HarpoMajpxye iHdopmaliilo, 1o HaaXo4UTh
i3 pisHMX JDKepelt, poOUTS il IXOCTyﬂH(‘)K) ISl BCiX CILBPOOITHUKIB KOP-
TTopalii i 3abesrreuye 30epexeHHsT 3HaHb (axiBilip, o BUOGYBaIOTH,
3BUILHSIOTHCS, W1yTh Ha Melcilo Ta iH.

Ocnoprumu pyuxuiamu ICK3 ¢;

*+ 36ip i cUcTeMaTHIHE BiIHOBIEHHS ollepxyBaHoi iHdopmauii B Kop-
IopaTUBHIN Hasi 3HaHb;

* oprasizallist B3a€MO/il KOPIIOpaTUBHOI ITaM SITi 3 IIpoTpaMHO-anapar-
HIMM 3acoGaMy CUCTEMM B TIPOLIECE BUKOHAHHS 3alIUTiB KOPHCTYBaMiB;

» 3abesticucHHSL CIIBPOOITHVKIB Kopliopaliii IH(popMallieio i3 3arm-
Ty (nacupHa opMa) abo B peXUMi peaibHOro yacy (akrnsHa ¢opMa).

[Tponec onpamosanys indopManii B ICK3 mictuts Taki eTany;

» dobycanns iHoOpMaIlil 3 pisHux mxepen (posi. 4.2);

~ cmpykcmypyeanus iHGopManii, y npoiieci sikoi 11oBUHHE 6yTY BU-
3HAYUCHI OCHOBHI ITOHSITTSI, BUPODIeHa cTPyKTYpa nojnanHs iHdopmailii
3 MAKCUMAJIBHOIO HAOYHICTIO, TIPOCTOTO 3MIHK 1 JICIIOBHEHHS,

o opmanizayiio indopmallil, To6TO T10/JaHHs CTPYKTYpoBaHoOI iHbop-
Mailil Ha MOBaXx IIPOrPAMYyBaHHS 1 KOMITIOTEPHOTI'O OITPALIIOBAHHS;

s kopezyeanns indpopMalili 32 A0IOMOIOIO BiHOBNeHHs abo Buia-
JIeHHs («UHIIEHHSI» ) 3acTapinoi indopmaltii.

ICK3 € iHTeiekTya bHUM IIOMIUHYKOM KOpHUCTYBaya. BoHa peaiisye
akmuenuli nidxid 10 BUPILIEHHs MPoBJIeMM MOUIMPERHS I ollpaljoBaH-
H 31aHb. 32 1ILOTO MiIXOAY MOPsi, i3 BIATIOBIISAMYU Ha 3aIIUTH KOPUCTY-
paya ICK3 apromaTuyHo Hajgae HoMy AOJATKOBY iHdopmMallilo,
HEeOGXiAHY TSt pO3B’SI3aHHs KOHKPETHO] 3a/1aYi.
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Y cknani ICK3 € nidcucmema noacuens, sixa jpa€ 3Mory 6esnoce-
PelHRO BiRITOBiNATH Ha 3anuradHHs TMHY «Yomy? aGo «Homy wi?».
V tpamuiiiiHiil 6a3i JaHUX KOPHCTYBa4 HOBUHEH CaMOCTIMHO InyKaTH
noTpibHy iHdopMaliiio IIg BigmoBimi Ha Taki 3anuTanHg. BopHouac
KOpUCTYBa4 irHOpy€ BeNUKY YacTUHY iHdopMalii, MOTSHINHHO He-
00XinHy oMy JUIS Bi/(TIOBII Ha HACTYITHI 3aNMTalH4.

HuHi i ICK3 BUK/IMKaIOTh 3HAYHHI iHTEpeC Y IPOMUCIOBHX KOPIIO-
pailiii, gKki yCBilOMJIIOIOTh BUCOKMIE HPUKAAAHUN NOTCHIAN CUCTEMU
i ii kopnopatusHoi 1tam’arti. CtBopennst ICK3 Bupilllye npobiemy ore-
PATUBHOIO OTIpALIFOBaHHSI KOPIOPAaTHBHOI iHopMallii Ta ofepXaHHsI
HOBHMX 3HaHb, 10, B OCTATOYHOMY IHICYMKY, 3a0esneduye IepeBary
nepeli KOHKypeHTaMu. OfHak OUILIICT, HasiBHUX HPOEKTIB OOMEXy-
I0ThCS Ha CHOTOAHI JmIie crafielo npomomuny 1CK3; ockinibku KopIio-
pallii HaMaraloThC YHMKATM BHTDPAT i PM3HMKY BKJIAfcHHS KarliTajgy
B HOBI TEXHOJIOTII, 110 Ie He HAOYIM 3HAYHOTO ITOITUPEHHS.
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Posgin 5
BA3 3HAHDb

5.1. Mogens npeameTHoi o6nacTi

T1in yac tHTeIeKTyanLHOl AlsibHOCTI JTIOMMHA CTBOPIOE Y CBOIN CBi-
JIOMOCTI Modean 306HiuHbOC0 ceimy (QoeKinag), B sKii BiloOpaxaloThLCs
i 3anaM’SITOBYIOTLCS 0bpasu npedmemie (06’exriB) Tiel ym iHwoi IpO,
IXHi BIacTHBOCTI Ta 38" 43KM MiX HUMH. DopMyBaHHSI JHOAVNHOIO Modeni
doerinns BinOyBaeThCsl B IPOILECi HaguanHs ¥ adanmauyii, No Pi3HOMaHIT-
HUX XUTTEBUX oBcTanuy [1.1-1.16].

3a apayioTicio 3 NONCLKOI0 Moaenmo doexing, B KCUII Takox crBo-
proerncs kKomniomepna modeav Tp0, HeoOXiaHa 11 HYHKIIOHYBaAHHS
CUCTEMY, KA SIBIISE COBOIO CTPYKTYPOBAHY CYKYNHICTb ereMeHmapHux
modeaeil (obpasie) 06 cicmie Niei IpO, IXHIX eracmusocmeit i 36’13Ki8 MiX
numn [2.1--2.41, 3.1-3.25, 4.1-4.31, 5.1-5.24].

O6’ckmom OyIeMo Ha3uBaTH (TYT § Jali) HOCHIKYBaHUIA hpedmem
danoi HpO (dpismuanil o6’ekT, cyQ’eKT, Tpouec, siBUlIE, IO, His,
CUTYALLSL TOWL0.), 4 06pd30m — KOMITIOTCPHY Modeas IbOTO 06’exma.

Modeaw TpO mictith y cobi Taki CKIaloBl YaCTHHY:

o o6 'exmua modeas ortucye crpykTypy IIpO siK cykynHicTb 06 €KTin;

 (hyHKuionansia modens BiNOUBAC NiT 1 MepeTBOPEHHSI Hajl 00’ eKTaMu;

= nosedinkoea modeas PoITIsinae B3acMofilo 06’ exTiB I1pO y uaci.

Modeas [IpO cTBOPIOETHLCS Ha OCHOBI espucmutnux modeneii JONCH-
KOI'O MUCACHHS!, B SIKUX BHUKOPUCTOBYIOTLCSI TaKi caeMeHmaphi noeivii
opmu (posn. 2, 6).

1. Honsmms (cymuicme) pinodpaxae (onvcye) HalictoTHi (Heobxif-
Hi i tocrarii) osnaxu nanoro o’exma TpO. Housmms mae smicm — dcno
03HAK OITHCYRAHOTO NPEAMETA B 06¢s2 — CYKyHHICTh CTPYKTYPHUX e/IeMEH-
TiB 06’¢xTa, 3aieKHO Bif amicmy, TTOHSITTS NOAUIIIOTECS Ha no3umuecHi
W Heeamueni, eidnocwi W OeseidnocHi, nopiemoeani i nenopienrosani. Tlopis-
HIOBAHI TTOHSITTS MOXYTb OYTH cymicuumu i Hecymicnumu (JUB. puc. 5.1).

€ Taki euodu onepayiii 3 NOHATTIMM:

* ROpieHAHHA — YCTAHOBJIEHHS. CXOXOCTI a00 PO30IKHOCTI TOHST;

s aHaaiz — po30UTTSI TOHATTA Ha CKIaloBl YaCTUHU,

* cuHme3 — CTBOPEHHS TIOHSITTS 31 CKTaJIOBUX YaCTUH (O3HAK, BJac-
TUBOCTCH, BIHOCHH);

* abempazysania — BUSBIEHHS B TIOHSITTI BU3HAYEHOT IPYIIM O3HAK
i abcTparyBanHsT X BT iHILXX 03HaK;
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* y3aeanvHeHHs — 00’ €IHAHHSI TIOHSTH B OJHOPIIHI I'PYIH Ha OCHOBI
3araJlbHUX O3HAK;

* indykuyis — ROCHIDKCHHS OO e€KTiB Iis (HopMyBaHHs IIpaBHia
CTBOPEHHS IOHSITTA.

2. Cyoocenna (meepodicenns, 8UPAYNCEHHA, BUCN0GACHHS) ABIISIE COBOIO
peuenns 3 indopMalti€lo Mpo cmaxn OTHOTO M KUIBKOX JOCTIIXYBaHUX
o06'exmis i MicTATB y ¢06i (po3a. 6.2):

* cyb’ekm — JOTIYHUI nidmem, 1O BitoGpaxKae CYKymHICTh po3riig-
HYTHX 00’€KTIB;

* npeduxam — JOTIUHMI npucydox, 10 BH3HAYAE iCTMHHICTH abo
XubHicmo CyJIKEHHSI,;

* K@anmop CIUIBHOCTI, (110 BKa3ye Ha iCTUHHICTh CYDKEHHS JUIS ecix
abo desxux 06’ exriB.

CymxkeHHsI MoXe BYTN npocmum abo ckaadnum i CKIIaac€Thes BiIO-
BIITHO 3 001020 YU KiAbKOX pe4eHb.

3. Mipxyeanna € TOriyHUM IIPOLIECOM ONEpXaHHS (sus00dy) 3 OTHOTO
YU JEKINBLKOX cydocens Ay , Ay, A, Ho8020 cydncenns B:

Ay, Ay, A, —> B (5.1)

Ae noyamiosi CynxeHHs Ay, A;, A, Ha3UBAIOTLCS nOCUAGHHAMU, A HOGE
cynxeHHst B — eucnosxom (pezyaomamom), —> € 3HAKOM imnaixauii
(po3n. 6.2).

JliBy wactuny dopmynu (5.1) Ha3UBAIOTH aHyedeHMOM, IPARY — KOH-

CEK8CeHMOM.
I---l Topisuwosani woRIrIN ]—_I

{ Cymieni | [ Heeysiomi }

| H T

'ﬁ Bl Hepemuymi
m Biiydosani . -—i Cynepeuanai

Puc. 5.1 — Binnomenus no_pinmona.lmmx NOHATD

€ taki munu npouecie mipKyaans:

* dedyxmueHi — BiJl 3arafibHOTO JIO 4YaCTKOBOTI'0;

* iHdykmueni — Bill YACTKOBOTO JI0 3araJibHoro;
* 3a aHanoeier — BIJf YACTKOBOIO JIO YaCTKOBOIO.
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Mipkysanns € OCHOBHUM iHCTPYMEHTAIBHMM 3acoGOM s0ziunoz0
CMBOPEHHA HOBUX 3HAHb, IKUIL sIBIIE COOOIO GaraToeTalHuii mepexin B
ITOCHIaHb O BUCHOBKIB 1 Jajii — Bill OTpUMaHHUX BUCHOBKIB (y BUIJISLII
HOBYX IOCKIAHb) — IO HOBMX BUCHOBKIB (po3i. 7).

5.2. TexHONOriA CTBOPEeHHA 6a3n 3HaHbL

KBaza snans (53) KCIIT cTROproeThest Ha ocHOBI Modeai 1IpQ i siBnsie
cO0010 cxosuUle 3HaHb, Y SKOMY HarpOMaDKy€eThCs BCsT HasiBHa iHdopMa-
uia mpo eracmueocmi i zaxonomiprocmi nanoi HpO (posm. 3.3.1). B3
MOJICITIOE HaM’ame Al0duHy 1 € HalBaXUIMBILIOI CKJI3JOBOIO YaCTUHOIO
(xomn’romeprum «mozrxom») KCHII. Ons B3 xapakrepHi nopiBHAHO HeBe-
JIMKHUY 06caT 1 BelMKa ToMa BapTicTs indopmMauii {3.1-3.25, 4.1—4.31,
5.1-5.24].

Ipouec crBopenns b3 Mictuts y cobi Taki emanu.

1. Texcmyanvhuli anaaiz ycix npomoxosis ceaHciB 000y8anua 3HaHb,

OTpUMaHMX y TIpoleci IXHporo npunbaHus. Il yac aHanisy cknaja€Thb-
CSl CAOSHUK KAHOYOBUX NOHAmMb | mepminie, SIKi MO3HA4YalOTh OO’€KTH,
SBKLIA, IPONECH, Iil, cuTyallii, o3HaKy Ta iHwi o6pasu [IpO.

2. «llpociroeanus» croenuka TEPMiHIB Ul BUSHAUYEHHS TaK 3BaHUX
KOHUenmig, T00TO y3daeanbHerux HOHAMb, KOXHE 3 IKUX BioOpaXae BU-
3HaYCHMUI Kkaac obpazie BIIMOBIZHO IO iXHiX cleundiyHHUX O3HAK.
Hanpuknan, xouyenm <«asmomofiavy TIOEIHYE ©e3/iY PIZHUX Mapok
aemomaluun (obpasiB), 10 MalOTh ABUI'YH, YOTUPH KoJjeca, iHij OIHO-
¥MeHHi By3au (NMIABICKHM, TaJIbMa TOIO) ¥ MPU3HAYEHMX JUIsI TIepeBE3CH -
Hs1 mogel i BaHTaxiB. KoxXeH KoHUuenT Mae Habip ampubymie (BlactTu-
BOCTEH, XapakTepMcTUK). KOHUEeNTH BH3HAYaloThCs Ha eTani
xonyenmyanizayii KCHII (posn. 3.5) i nonaloteest y b3 gk ¢raxmu ta
iHmI iHGopMaLifiHi ofrHMILI.

3. BusipieHHst 36’ a3kie MiX Konyenmamu (OHSITTSMHU), [JIS1 YOT'0 YaCTO
BUKOPUCTOBYIOTBCSL TakK 3BaHi cuexapii, 10 BimoOpaxaloTs npouedypu
(curyaitil, niii), B AKX 6epyTh y4acThk Bu3HadeHi 06’extu [1pO. CueHapii
MICTITh Y ¢oBi cyeru (bparMeHTH), MK SIKUMI BCTAaHORIIOIOTBCS HACO6!
1 npocmopoai 3B’S13KH. YeepenyHi dparMeHTa MOXYTh OyTH ghyHKUioHanb-
Hi, cumyamueni, acouiamueri Ta iHILI BUIH 3B’SI3KiB (po3i. 6).

4. CmpyxmypyeanHs noHamb IUISI BCTAHOBNCHHSI 4UCAQ PIGHI8 3HAHD
1 Memanonsms BUCOKOTO piBHS. TIpUKNanaMu MemanoHams MOXYTb CJIy-
TYBaTH KOHLENT «pik», ( WO BKIIOYAE B ceDe MOHSTTS «BecHa», «Aimo»,
«OCiHbY, «3UMA») UM KOHLETIT «006a» («paHok», «0eHby, «gevip», «Hiu»).

5. IlobynoBa nipamiou (icpapxiunoi ¢cmpyxmypu) 3HaHb 3a PiIBHSIMM
IxHpol abcTpakiii (CIIIBHOCTI).
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6. BusHaueHHs gidHocun MK 3HAHHSMH ycepenvHi KOXHOIo PiBHS
i MiX piBHSIMM -iepapxiil. Bidnocunu nopaiotecst y b3 aK npasuna Ta
Memanpaguna (IAB. HIXYE).

7. CknataHHS AGHUIONCKIE MIPKY8aHb, HEOOXITHHMX Ul BUPIILCHHS
safad IIpO i moennyouwnx yei cchopMoBati OHATTS 1 BITHOCHHU B €Quny
iepapxiuny dunamiuny cmpyxmypy, o ii cranoBnTs ocaosy b3 KCIHI.

Cnip 3a3HauuTH, WO mnporec cteopeHHs b3 Mae wedopmansHuii
XapaxTep i YacTo noTpedye BeJIMKOi BUHAXIUIMBOCTI, 10 3alIeXHTh Bijl
nipodeciitnux 3nioHocteli pospoouukis KCIHI. Boru nosrumi peteinb-
HO IpPoIyMaTH KOHUENTyaubHy cTpykTypy b3 i BMOpaTh Haiikpammi
BapiaHT ii OBYAOBH i3 Ki1bKOX MOXJIMBHUX..

B imeani b3 nopuina Gytu cmpykmyposearoio, Hecynepeuaugoio, noe-
HOW 1 mexcmonoziyko (cunmarcuyuro i epamamuyro) kopexmuow. Ocob-
JqusicTio B3 € dunamiuno sminroeanuii ckaad snans 3a paxyHOK ITOCTIHHOIO
IX OHOBJIEHHSI, 3Mil{W Ta PO3BUTKY Y Npolleci CTBOPeHHS i eKcrinyaraltii
KCIHI. Tomy 8 mipy 36inblleHHS ofcary M yekmagHenns b3 3a paxyHok
JIOMOBHEHHSI HOBUX 3HaHb 1 poswupeHHs ¢yHkuiii KCII pocarmu
TAKOTO ijicaJlbHOro ctaHy B3 cTae Bce cxnannille.

IMpotiec 6e3nocepeHBOTO CTBOPEeHHS ¥ cynposoay b3 saiiicruoers-
csl aHAAimMuKom 33 JOTIOMOTOIO iHmenekmyansHozo pedakmopa b3, sikmit
MICTUTDL [IPOrpaMHO-anaparHi 3acobu dianoeoeozo inmepdeiicy kopucmy -
eaua, KOZHIMUGHOI epagiku i meKcmono2iHoZo aHanizy 3HaHb, 110 BBO-
aTeest B B3 (posn. 3.3). Pedaxmop b3 nae 3Mory aHanituky crBopioBaTy
i koperyBaTi B3 y pexumi iHTeTeKTyalIbHOT B3a€MOJIIT 13 CUCTEMOIO, TTiJ
Yac K01 OOTOBOPIOIOTHCSI i1 YTOUHIOIOTHCS HasIBHI 11 3/106YTi CHCTEMOIO
svanHa. Tlpu HboMY pPeAakTOp aBTOMATUIHO IEPEBIPIEC TCKCTONOTIMHY
KOPCKTHICTD | B3a€MHY HECYIIEPEUHICTh 3HaHb, WO BROUStTHCs Y B3,

5.3. OcHOBHI (hyHKLiOHaNbLHI enemMeHTN 6a3n
3HaHb

Sk 6yno 3a3Haueno Butile, b3 KCHII sisase coboio ¢rpykryposarty
CYKYIHICTh eaemMeHmaprux Ao2iuux (opm, 110 YTBOPIOIOTL Modens OaHoi
IIpO (posn. 5.1). OcHOBHUMU ghynkuyionansiumu . eaemenmamu b3 ¢ na-
CTYIHI egpucmuvti ghopmu MOACHKOIO (JIOTIMHOIO) MUC/CHHS |3.1--3.25,
4.1-4.31, 5.1-5.24].

1. Paxm sipiisie oGO0 maepducenns (Cyomcenns), ke XapaKTepuaye
(onucye) sidHowenHs MiX IBOMa YN KiNlbKOMa 06’ exmamu (RoHsmmsmu)
[1pO. Pakmu NORINSIOTECS Ha KOHCMAHMU, NepeMiHHi # HacioKu.
MakTH MOXYTH OYTH icmuHHUMU, ROMUAKOGUMU aBO npasdonodibHuMu,
KOJU iICTRHHICTE (PaKTy JOIYCKAEThCS 3 JICHKUM CTYIIeHEM HMOBIPHOCTI
(yriesBHeHocTi). ‘ /
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Harnpuxnan, y TIpO.«Memeoponoeis» (nowsmmsamu Kol ¢ «ammocgep-
HUEL muck», «0apomemp», «Hebo», «xmapu», «0ou» Tomo) MO)KYTI: Oy1u
HasiBHUMU Taki gharmu:

* KoHCMaHmMU. «bapomemp BUMIPIOE MUCK», «00U YMEOPHEMbCA
Y XMapax» TOLIO; ‘

* nepeminni (poboui ghaxmu), MO MOXYTh BBOJHTHCS B CHCTEMY
B TIpolieci po3s’si3aHus 3aiadi (posn. 7.2): «Hebo expume xmapamu»,
«bapomemp nadac» TOLO;

* pacaioku, OfepXyBaHi CHCTeMOIO Ha OCHOBI IHINUX (pobounx)
thaxTiB MUISIXOM BUBOIY Ha 3HaHHSIX: «Hezabapom nide doup.

2. Ilpaguao € noTidHO0 HOPMOIO MIpKYBaHHA | ABIAE COBOI0 83aEMO-
3anexcHy CYKYIIHICTD kinekox meepocers (akmie), SIKi OMUCYIOTH npu-
YUHHO-HACAIOK 06U 36’930k MIX BIACTHBOCTIMU 06’eKTiB abo Bimobpa-
KYIOTh 3axoHomipuocmi nanoi IpO. Ilpasuio mae suragn (5.1):

Pi&Py &..&Py, 0&0Q, ..&0,, (5.2)

xe P; (i=1..m) — tBepuxennsi-yMmoBr; Q; (i = l...n) — TBEPLXKEH-
HS-HACAKY; & — JIOorivHnid 3HaK «i» (KOH'IOHKUin), — — Aceiunull
gnak imunicauii (posn. 6.2). . .

IpaBnio iHTEpIIpeTYETHCSA TAKUM YHHOM:

» ymosu (nocunanv) P; (i = 1. m) TIOPOJLKYIOTh Hacaioky (i) QJ

(f=1.n).

Yy npnmam 3 TIpO «Memeoposoein» (qas. BuLe) rnipasuwio (5.2)

MOXHA TIOJATH Y BUMIAAL (po3jl. 6.5):

{ Axuwo «Hebo sxpume xmapamu» i «bapomemp nadae»
mo «Hesabapom nide dowpy } (5.3)

3. Memanpasuaa sBystioTs coG00 MiATpUMYOUi i Kepyloui npasura
3ACMOCYEAHHS NPABUA, OCHOBHUM TIPU3HAYCHHSIM SIKUX €:

* opeanizayis (cmpykmypysanns) 35anb y b3 i pobouiil mam’ati BUpi-
nIyBava; ‘

* BUSIBJIEHHS U opraHisallist Hoeux 3HdHb;

* 06Tpynmycannusa NONIIbHOCTI 3aHeceins HOBYX 3HaHb Y B3;

« Bubip i3 B3 1ipaBui, pesesanmuux (BIIMOBITHMX) TOCTaBAEHIH 3a/a1i;

* BUSBJICHHS cyneperaueux (KOHGMIKTHUX) I nomuakoeux 3HaHb y b3;

» goanmayia b3 1o sminosaum IpO;

* indopmaiiiina nizrpumka 610Ky noscrers KCIIII.

MeTanpasuia iCTOTHO BiApi3HSAIOTbCS Bit 3BUYARHUX TpaBumi,
OCKITbKH BOHU He GepyTh 6e3nocepeaHbOol yuacTi y Ipolieci BUPiIeHHS
3aj1a4, alle BUKOPUCTOBYIOTRCS Ha Memapieni opeanizayii 1IpOLIECy BUPi-
HICHHST 3a{a4i i noscHenHs OTPUMAHMX PE3YNBTATIB.
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CrocoBHo 10 IIpO «Memeoponozis» (JIUB. BUILE) Memanpaguao Moxe
OyTH TIOfaHO, HAaTIPUKJIA, Y TAKOMY BUTISII:
{ Sxwo B 3atmTi KOpUCTyBaua rpucyTHs iHdopMatis «Hebo
sKpume Xxmapamu», T0 HeoOXiIHO 3aHeCTU B poboyy nmam’dThb
BUpilyBaya mpasunc (5.3) Ta idni npapmna,  AKi BMIiNIVIOTh
KAO406i NOHAMMA «Hebo» 1 «<xmapu» }. (5.4)

5.4. Crpykrypa 6a3un 3HaHb

b3 siBnsie coboro cmpykmyposany ingopmauiiiny mepexcy, sika BU3Ha~
qae, ujo 3 4uM YIOB’A3aHO, 10O Ha IO BILIUBAE, #0 € IPUINHOIO, & U0 —
HACJIIIKOM, W0 ABJISIE cOOOI0 YaCTHUHY, a ujo — IiIe, Tomo. TaKky Mepexy
Tpeba BMITH €KOHOMHO 3anucyBatd B B3, BuOmpatu 3 Hel nmorpiGri
3HaHHs1, 3HAXOMUTH MicUe JUld 3aIllACy HOBHX 3HaHhb Towo. Komn tomep-
HU «M030K» HE TaK BaXJIMBO HAIIOBHUTH, SIK A006pE BIAITYBATH i BMiJIO
oprauisysatu [3.1-3.25, 4.1-4.31, 5.1-5.24].

3uaHHs, 110 3aHocdThest ¥ B3, monepemHno cmpyxmypyromecs 3a
aHaJIOTIEIO 3 Atodcbkumu 3HAHHAMU, AKi Y TIOMWHY MOB 0N «PO3KIA/CHI
Ha IIOJIMYKaX» Y KoeHimugHux cmpykmypax mosky. Ha omuii «moamali»
30epiraloThesl 3HAHHSA PO Te, sIK Tpeba rorypaTtd iy, "Ha iHii — sK
nobparucst 10 pobotu Touo. Iloxin 3HaHE Ha OKpeMi cepH J1ac 3Mory
JMNO/IMKI 3a01HaJDKYBATH Yac Ha NOINYK #ompibHux 3HAHD.

Tonibuuit iepapxivHmit NOALT 3a pienamu 3naHb 3piiicHiocTres My B3.
Yucsio pienie BH3HayaeThesi CrienMdikoio po3r’a3yBaluX 3aja4, 00Cs-
rOM 3HaHb i CIIOCOOOM iX NofaHHs. X ITPaBUIIO, BUOKPEMIOETLCS HE
MeHIlIe TPbOX PIBHIB, IO BiOOPaXYIOTh 3dedabHy, Ao2iuny W Qisuuny
oprauisaililo 3HaHb. 3a3Buuaii, 3MiHa 3HAHbL Ha OJAHOMY 3 HUX HE 3a4i-
nae iHi piBHi. BoaHouyac HasiBHICTh pi3HUX pisHiB 3anobirac
TIOIIMPCHHIO 3MiH 3 OJTHOI0 Ha 1HU1.

Hns HaitedeXTUBHIIOTO olpaloBaHuy iHdopManii nam’gr, B3
DPO30GMBAETLCS! HA OKPEMI Hezarexwchi nidobaacmi (6anku) 3Hamb 151 TOTO,
106 3MIHUM B OJHIN DifoOGnacTi He HPU3IBOAMIW JIO ICTOTHMX 3MIH
B IHINUX T/100JaCTSIX 3HaHb. Y UBOMY pa3i BUPILICHHSI CK/1a)lHOI 3aJa9i
MOXHa 3BECTH JIO KIJILKOX MPOCTIUIMX [1i)133/1a9, a JUlst BAPINICHHS KOX-
HO1 3 HUX JOCTATHRO 3HAHB JINILIE 3 OANCT mijobiacTi.

OcnoBHUMU nido6racmamu 3uans b3 ¢:

* modeas IIpO (30BHIIIHBOTO CBITY), TOOTO CYKYNHICTb 3HaHb (pak-
mie, npasun, memanpasua TONO), WO ofUcyloTh jany [1pO (po3n. S. 2)

* aneopummu (npasuna) 6ugody Ha 3nanusx (posn. 7.2);

* CYKYITIHICTL Memanpoyedyp (Memanpagun) Hajl IpaBUIaMHi BUBOJY;

* 3HaHHS NPo crocobu ezaemodii KCIIII 3 doekinaam Ta iHia indgop-
Matlisi, HeoOXi/Ha JUIst PILIEHHSI iHTeIEKTYaIbHUX 3a/1ay4.
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Tlopsin i3 3asHaveBmMU ninobracTaMu 3HaHb B3 MICTHUTL Takox
IHAHHA TIPO endcHi XapakTepucTuky ta MoxduBocti KCIUL. do wucna
TaKUX 3HaHb HATEeXAaTh:

* MOXJIMBOCTI, IPUHIMIIM POOOTH I PO3BUTKY CHCTEMU;

* ocHOBHi XapaktrepucTuky IlpO (ta i1 mopeni), v gakiil npaliio€
CUCTEMA;

* XapaKTepUCTHKM BUpillysava Ta iHINMUX TPOTrpaMHO-anapaTHHUX
3ac00iB CHCTEMU; ‘

» XapaKTepUCTHKM Mofeneit noganHs it Mogudikalii snaus;

* OIUC AIrOPUTMIB BUPIIEHHA 3a/1ad;

+ dopMu Ta criocoby opranizauii gianorororo iHTepdeiicy 3 KopHu-
CTyBa4yaMu;

¢ indopMallig PO MOBY HiaJOrOBOTO CIIJIKYBaHHS 3 KOPUCTYBadaMy;

» giacudixaiiss (BUAM) KOPUCTYBadiB 3a PiBHAMU KOMIIETEHILl Ta
TIHATOTOBIEHOCTI 4O POOOTH i3 CUCTEMOIO;

* CTPYKTYPOBaHMHU TiepeliK TNTaHb, SIKi CHCTEMa MOXE CTaBUTH
KOpHUCTyBayaM;

* arpeloBaHW{ IepeiK BiAmoBigel (IOsiCHEHb) Ha TINTaHHSA KOpu-
CTYBayiB 3a TIePiox eKcrulyaTallii CUCTEMU; ‘

* BinoMocTi rpo ¢axiBiiB, 110 6panu yuacts y crBopenHi KCIIT roto.

3HaHHs TIpo eadacki xapakTepucTuku KCUII MoxyTs 6yTH poaminie-
Hi TakoX y Bianopiguii mino6nacti b3 abo B okpemo copMmonauill 6azi
danux (posn. 3.3).

5.5. OHTORNOTII

Onmonozia sapasge cobow Ha3y KoHYenmydabHux 3Hamns Npo of’'exmu
doexinns (po3n. 5.1) i 38’93kM MiX HUMU. OCHOBY 0HmMoA02Ii CTAHOBUTH
B3aeMo3saJicKHa U rioromxeHa maxcoHomis (iepapxiuHa kiacudikalis)
Konyenmie, IXHiX eaacmusocmeil (XapakxTEpUCTUK) i npasua OTIpaLiOBaH -
Hs [5.15-5.24]. Iopsia i3 konuentamy gavoi [pO, ski dopMmyroTbes Ha
eTani KoHyenmyaaizayii (po3f. 3.5), oHmoaoeis MICTUTE TaKOX KOHIETI-
TYaNbHI 3HaHHS 11po iHwi (podunni) TlpO, 110 MOXYTh OYTH BUKOPUCTA-
Hi 0pu BUpinIeHHI 3anay y nadit KCIII.

Dopmansiy modeas onmonozii (OuJl) y daniii IlpO MoXHa Tnonatu
Y BUTASIOL: \

Oull=<Ii, O, ®>
ne: I1 — muoxuHa nousms o6’ckmie IIpQ; O — MHOXUHA i0HOCUH MiX
nousammamu;, ® — MHOXVHA (yHKYI IHmepnpemayii noHame i 6iOHOCUH.

Hanpuxnan, konyenmyansta modeas OnJl, 1110 BinoOpaxye CTPYKTYPY
kopnopauii (1i OCHOBHI CTPYKTYPHIi HiPO3MINK ¥ 3B’SI3KH MK HHUMU),
MICTUTh ¥ cO0i KoHyenmu d60x kaacie: «cnigpobimuuky» i <«nidpo3dia».
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Dopmanvra modeas Takoi OHJI cKIIAAETHCA 3 TAKMX eJIEMEeHTIB!

o nonamms Il = {«eenepanvruil oupexmop», <«OUpeKmop»,  «3acm.
Oupexmopa», «BUPOBHUUMEBO», «QIOOILNCHHS», «QINFHKA», «KOHMAKMHUU
menegon», «e-maily, «adpeca» ToUIO},

* gidnocunu O = {«nidkopaembcsa», <€ yacmunow», «obilimae nocady»,
«3HAX00UMbCA 3a Adpecoro» TONIo};

s pynryii inmepnpemayii D ={ «Ixuwo A ¢ wacmunoro B» i «B ¢ uac-
munoio C», mo «A € wacmunorw Cr»}, { Axwo X € nauwanvruxom Y, mo Y
nidxopsemoca X }.

3aJlexXHo BiJI 3/1aTHOCTI BUKOHYBATH Tak 3BaHWI 0HmoA02iuAuLl aHani3
cBOiX cmanie y nipolteci dyuxiionyBants KCIIL, Oull nomiistioThest Ha
TaKi KaTeropii:

o cmamuyna OnJI He BUKOHYE OHTONOrTYHUIA aHaJi3 CBOIX CTaHiB,

* dunamiuna On/l BU3HAYA€E CTaHW, IO BUHMKAIOTH Y [Ipolleci BUpi-
LIEHHSI 331134, 1 BAPOOJIsiE CIIOCOGH INEPETBOPEHH ONHUX CTadiB Y iHINi;

* enicmemivna OnJl BrupoOIIsie MeTasHAHHS, SKi KEPYIOTH IPOIECOM
[1epexo/ly 3 OHOI'O CTaHy B iHIINIA.

OcraHHIM yacoM y Mexax po6it i3 KCIIII crBopioroThest aBTOHOMHI
oHmono2iMHI cucmemu, 1O SIBISIIOTH COOOI0 iEpapXidHi cmpykmypu B3ae-
MosasieXHUX OnJI, sxi MicTaTsh Y c06i Taki konuenmyaneni 6asu 3namo
[5.15-5.24].

1. MemaOwnJI oniepye 3azanshumu (pinocogcokumu) konyenmamu i 6io-
HoCUHaMU MemapigHst (TUILY <«4dc», <«HPOCIIP», <nPUMUHA», <HACAIOOK»,
«agracmueicmo», «3Ha4eHHs» TOILO), SKi He 3a1exXars Bif koukperyoi [pO.

2. llpedmemna OnJI MicTUTB Y COBI:

* nousmms, WO ONUCYIOTh 06’ eKTH KoHKpeTHOl TTpO;

* cemanmuuni gionocuru MixX MOHATTAMHU (06’ exktamn) MpO:

* Ge3niu dexaapamuenux i npoUeOYPHUX IHmepnpemauiil IOHsITL i Bill-
HOCHIL,

3. OuJI 3a0au MicTaTh Habip Qyrkuyil inmepnpemauii pisHux TUIIB
3adau, 1110 po3B’s13yioThes y gauiii [1pO.

Yei 3asHaveHi Mogemi OuJl MictsTh konyenmu (TIOHSITTS, KJIach),
BJIACTHBOCTI KOHILEIITIB (aTpUOyTH, PO), @i0HOCUHU MIX KOHIICIITAMHY
(sanexHocti, HpyHKUID) i TOHATKOBI 0OMexceHHs, TIOB’sI3aH 3 1X (hopMy-
BaHHAM.

«Kummeeuii yuxa» cTBOpeHHS it GDYHKLIOHYBAHHSL OHMOAOIHHOT
cucmemy niepeibavae BUKOHaHHS TaKUX POOIT.

a) KepyeaHHs npoexmom, 1o Iepeadavae:

* TUIAHYBaHHs # OpraHizaliiio 1poilecy poss’sI3aHH sl 3a1au;

* 061K TUMYACOBUX i PECYPCHUX BUTPAT, HEOOXIIHUX [UI CTBOPEH-
Hs1 i pyukuionysaHHst Oull;

* MOHITOPHUHI TIPOLIECY PO3B’SI3AMHS 3414y,

* KOHTPOJ1b SIKOCTi BUKOHYBaHHUX poOiT;
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0) po3pobka OnJl micTUTS y cOOi: -

* cneyudixayilo, 9xa pu3Hauae MeTy crBopeHHs Onll, ii nepenbauy-
BaHe BUKOPUCTAHHSA Ta YIOTEHIHHHUX KOPHCTYBaiB;

* KoHuenmyanizayiro, sika 3adesnedye CTPYKTYPYBaHHs MpeIMeTHHX
3HAHB.Y BULISIII KOHIETITYaIbHOT MOTEII;

 ghopmanizauiro, 3a IKOI KOHIIENTYaIbHA MOLENE TpaHCPOPMYEThCH
y hopMalizoBaHy;

* peanizayiro, y ipolieci s1Koi dopMazizoBaHa MOJIEN, IIPOrpaMyeTh-
sl BIATIOBiAHOIO MOBOIO TIOJaHHS 3HAHb;

B) ingopmauitina niompumxa OnJl nepenbayvae:

* npudbanns Hoeux 3nans Npo aany ITp0O;

* ouinky OnJI, nporpaMHOTo 3a6e3reYeHHs] i BUIHOBIIHOT TOKYMEHTAILLIT,

+ iHmezpayiro 3 HasisiuMn Oull;

o doxymenmyeanHs (onuc) OnJl;

* KepyeaHHs KoHgizypayismu, HeoOXiqHe A apXiBallii JOKYMeHTalL],
nporpamuoro 3abesnevensst, koxy OrJl i KoHTpomo 3a amiHamu [1pO.

o cxaady oumonoeiunoi cucmemu BXOISITh:

* 2aocapiti mepminie, SIXW MICTUTb BCl KIIXOMOBI nonsmms (KOHIIEN -
TH, aTpUOYTH, Jii TOLIO), AKi OIUCYIOTh AaHy L1pO;

'+ depeea kaacupixauii konyenmis, siKi i1eHTUDIKYIOTH OCHOBHI Tak-
conoMii I1pO; ‘

* Odiaepamu GiHaprux gidnocuw, UI0 BU3HAYAIOTh BITHOCHHU MiX KOH-
HenTaMy ofiHiel i KiIbKOX OHTONOTIH.

JLst KoxHOro depesa kaacugixauli KoHyenmie po3poOIIIOTHCS:

* cnoenuk Konyenmie IpQ, sikuil BMIlIye eK3eMIUISIPU KOHITENTIB Ta
IXHi aTpHOyTH, a TAKOX BIAHOCHHM MiX KOHLEIITaMK;

* matauya Ginaprux eidnocul, y SKiil GIKCYIOTBCS IMEHa BIIHOCHH,
KOHLIENTIB-IXepe i HiILOBHX KOHLEHTIB;

o mabauys ampubymie exzemnasipie konyenmie, siKa MICTUTD iMeHa,
THIIY 3HAYEHBb, OJMHUIL, Jiara3oH! il TOYHICTb BUMIpiB aTpuOyTiB, 11pa-
BUJIa BUCHOBKY aTpUOYTIB Ta iHIIli XapaKTEPUCTUKY,

* matbauys ampubymie 1151 KOXHOTO Kadcy 3i CIOBHUKA KOHUEINTIB,;

* Mmabauys A02iMHUX AKCIOM, y AKITL KOHYenmU 8UHAYAIOMbCS SIK A02iY-
Hi qupasu (aKciomu), wo micmamos iMeHA, NPUNOOHO-MOBHUIL onuc, ampu-
b6ymu KoHyenmie mowo;

° mabauys KOHCMAHM, AKA Micmumb IMeHa, 3Ha4eHHs, OOUHUUT GUMi-
pie KoHcmanm, ix npupoono-moenuil onuc i ampubymu;

» mabauyi gopmyn micmame imena gopmyn, ampubymu, eueedeni 3a
donomozoro miei wu inuwioi popmyaut, nPUPOOHO-MOBHUIL ONUC, MOUHICMB
i OOMENCEHHA HA SUKOPUCMAHHA POPpMYn; 013 KoxcHOi dhopmyau cxkaada-
CMbCs OKpemMa mabauys;

» depesa kaacugpixauii ampubymis npedcmaeneni y guensdi epagie
@30EMO36 43Ky ampubymie, KoHcmanm i popmyn;
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* mabauys eK3emMnaapie CKAAGAembca 041 KOXWCHOZ0 6X00y Y CAOGHUK
KoHUenmie [ Micmumbp imena, ampubymu ma 3Ha4eHns eK3eMniApie ampu-
6ymie.

Cphorojini onmonoeiuni mexnonoezii. MAUPOKO BUKOPUCTOBYIOTHCS
B cucTeMax KOMIL'IOTEpHOro NoOyBaHHs 3HAHb (po3f. 4.5), Y MyJIbTH-
areHTHUX cuctemax (posi. 13), B iHdopMalliffiHMX cHcTEMax IMOUIYKY
3HaHb y cepenopuiri Internet Ta iHmmx inTeaeKTYaIBHUX cUcTeMax. Ho
YHC/Ia OCHOBHHUX NMPaKTUUHHX PO3POOJIEHS ¥ 1Iiit o0nacTi MOXHa BifHec-
TH TaKi OHTOROIIYHI cucTemu [5.15-5.24].

MemaOnJl «CYC®» g871€ COBOK CEMaHTMYHY CTPYKTYPY KOHIIEIITIB,
3B’5I3KiB MiX HUMH it akciom. OnJI Bminnye 108 kouuterrris 1 105 akciom.
i nogaHHs 3HAHB ¥ MeXAax [1bOro IPoeKTy pospoblieHa clieljaibHa
MoBa CYCL,.

MemaOuJl cucmemu «Generailized Upper Model> opranizoBana sIK
iepapxist KOHUENTIB (oHaa 250 MOHATH) i 3B'A3KIB MiX KOHLEIITaMM.
MeTaOunJl opieHrosana Ha ONpalioBaHHs aHMIfickKOl, HiMENLKOT Ta
ITaiichKol MOB.

lpeomemna OuJl cucmemu «TOVE» («Toronto Virtual Enterprise
Project») nipusHadeHa JUIS BUKOHAHHS 3aIUTIB KOPUCTYBauiB B 06acTi
pellnKHHIpUHTY Oi3HeC-TIPOIIECiB 13 BUKOPHCTAHHAM (BpeiiMoBol Mogeni
Kopropauii (po3z. 6.5) i AeIYKTUBHOTO BHBOIY Ha 3HAHHX (posjL. 7.2). -

OnJl 3adau cucmemu « Plinius» npu3HayeHa Ul HAITIBABTOMATHIHOLO
NOOYBAHHSI 3HAHB i3 TEKCTIiB B obacti ximii. Konterrrum iiei OrJl signo-
BiZIal0Th PpeitmaM-poisiM, aki rpaioTh o6’ekty 1IpO B 1poueci BUKO-
HAHHS THX Y4 IHWIUX A,

OnJl npoemy «(KA)2> («Knowledge Annotation Initiative of the Knowled-
ge Acquisition Communify») 3RIACHIOC IHTENCKTYAILHMIT [OIMYK 3HAUb
y cepejiopuli Internet 1 mixrpumMye TpH OCHOBHI HANIPSIMU JLOCTIKET R

* OHTOJOI'YHUH iIHXUHIPUHT;

* aoTauio Web-cTopiHOK;

* OpraHi3aiilo BiINoBilcH Ha 3alIMT¥ KOPHCTYBaiB [1a Web-cropinkax.

Y mexax npoekty «(KA)2 pospobneni OnJl opranisailii, HanpsiMy
JIOCJiJKEHB, [IPOEKTY, OCOOKUCTOCTI, IYORiKaIii, o, oCi\HRUEKUX
rpy1 i pesyIbTaTiB JOCHIKEeHb, po3MillicHi Ha Web-cTopinikax.

Ou1Hi€ei0 3 OCHOBHMX YacTHH poeKTy «(KA)%» ¢ onrosorivyia cucre-
Ma «Ontobrokers , 10 CKITagy SIKOL BXOUSATD:

*+ inTepdeiic GopMyBaHHS 3alUTIB, OPICHTOBAHUN Ha (hpeiimose
MOJaHHSL OHTONOTIHN, Y MeXax sIKOTO BU3HAYCHT TPAIMIHHHT [IOHSITTS
CK3EMILISIPIB, KIIACIB, aTpUOYTIB Ta 3HAYUCHD,

* MallMHa CTROpeHHA (po3i. 7.2) BLITOBieH, sIKA CKNaJ@eThest 13
TPAHCISITOPA MOBHU ITOJIAHHS 3HAHD i 00UMCTIOBAYA BUPA3B MOBU JIOTTY-
HOTO MpPOrpaMyBaHHsL;
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* MallfHa JOCTYNy JIo internet-pecypein « Webcrawlers («Uepssik»),
sIKa 3AilicHIoe hopMyBaHHSI aHOTallil Web-cTopiHoK i3 BMKopMcTaHHﬂM
onroreriB (HTMIL.-Teris HOBOro TUIIY).

OuJl npoexmy «SHOE» («Simple HTML Ontology Extensions») MicTUTB
iepapxiro KJaciB (kaTeropiif) TepMiHiB (KOHIIEHNTIB), MHOXUHY BiTHOCUH
MIX KaTeropisiMM i MHOXHHY TIpaBHJI BUBOIY 3 BUKOPHUCTAHHIM (dpa3
XopHa (po3n. 6.2). OuJl «SHOFE» mae 3mory BHOcUTH Y Web-cTOpiHKH
JONATKOBOI ceMaHTUUYHOI iHdopMallii 3a paxyHok 1i iHTerpaiii 3 OnJl
immmx [pO. He mosBoisie omepXyBaTy OUIBII HeTaidbHi aHoTalil Web-
JIOKYMEHTIB i pesieBanTH! BiINIOBIAl Ha 3arUTH KopucTyBaduiB Internet.

Koxuemniiist Moy Ipeacrasiedsst 3Hads O/l «SHOE» 3a cBo€io
cyTTI0 61u3bKa 0o OuJl npoekty «(KA)2» | nomsrae B CyTTEBOMY pO3-
mperHi Mo HTML 3a paxyHOK yBefeHHst HOBUX CITELIANIbHUX meais
s erienvdikaltii onTosorii. JIns apToMaTtH3aliii mpoileciB aHOTYBAHHS
Web-10KYMEHTIB po3pobieH it crielianbHui aHomamop 3HaHs, 10 CKia-
JIy SIXOT'O BXORHTE OJIOKU exsemunapie, onmonoeiii i meepoxcenn. Kopuc-
TyBa4 MOXe JIOaBaTH, peAaryBaty W BUNAIATA OYb-sIKI eJJeMEHTH 11X
6J10KIB.

OnJI cucmemu «OntoSeek» GasyeTbest Ha BUKOpUCTaHHI Momudikartiit
Tak 3BAHUX KOHUCNMYUAbHUX epagie JUT NOTAHHS 3allUTiB KOPUCTYBaYiB
i OTIMCY CUCTEMHHMX peCYPCiB. Byau i Iyru koxyenmyaisHoeo epaga 38°si-
3YIOTLCSE BU3HAUCHUMM CEMaHTUUHUMM BIIHOCHMHAMM 3 BiXIIOBIXHHMH
nexcuHumu (Aineeicmunnumu) KoHuerrrami OnJl. 3anaya Kowmexcmuozo
OMOMOMCHEHHA 3BOIUThLCS 10 KEPOBAHOTO IIpOLIECY 3icmasnenHs Ha epadi
penesanmuocmi TeKCeTy Web-cmopinku sinnosizaum dparmearaMm OnJl.

OynkiioHysaHHsa cucTemMu «OntoSeek» 3HINCHIOETRCS Y TaKMIA CITO-
ci6. KopuctyBay nojae csiit :mnM‘T Y BUDJBSLAIL KOHUenmyansnozo 2paga,
HA SIKOMY BiH noznawae BY3IU i Ayry, NIO BIINOBIiNaIOTH pO3R’sI3yBaHii
sagavi. Kodyeanwnux pecypcie cucreM riepetBopioe rpad KopucTyBayua
B nosnaveruil Konyenmyanonuil epadhy (IKI), Bysnamu i fyramm sIKOTO
€ JJeKCHYHi KOHIENTH 3i crosnuxa mepminie i OnJl cuctemu. Hicis ycy-
HEHHS JIEKCHYHOT M ceMaHTH4HOI HeoaHo3HayHocTi [IKI Hagxonutn
y kaacugpikamop cuctemu, sikuid sicrannsie [IKT i3 konyenmyansnumu
zpacpamu 6a3u 3Hans cucteMmu. [lpu omomosxcriosanni 11KT 3 oprum i3
rpadis dopMyeThea Bianosigs kopucrysady sk HTML-38iT 1ipo 3Hait-
JeHui rpad. ApXiTCKTYpHUM sIIpOM cucteMH «OnfoSeek» € cepeep
oHmoaoeiil, WMo MigTpuMye inrepdeiicd NOocTyny JOMaTKiB, Npoleypu
MaHinymoBaHHs sHaHHsIMU ORJL, a TAKOX 3B°430K i3 043010 JaHUX KOH-
tentyarbHUX rpadis. binburics cynacHux OHJI cTBOPIOIOTHECS B MCXKaX
robajibHOTO HpOeKTY Semantic Web koxcopuiymy W3C, ne nmpencra-
BJCHI cydacHi TeXHOJOril ceMaHTUYHOI ompamoBaHHs iHdopmarii
{5.24]. OcHoBy 1ILOTO IIPOESKTY CTAHORINTL MYJETMATE€HTHI Ta OHTOJIO-
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Ti4Hi CHCTEMH, cydacHi 3acobu nopaHHs 3HaHb 1 HoBi MoBu OHJI. Cro-
T'OLHI € HU3KA iHCMPyMeHmaabHux OHTONOTIYHMX 3ac00iB aHami3y, peaa-
TYBaHHA, Bisyajizalii, iMmrmopTy #1 ekcriopty OHJI pisHux dopmatie, ix
00’eTHAHHSI, TTOPIBHSIHHS TOILIO.

Ho Takux 3aco0iB HaleXaThb.

» penakropu Ontolingua, Protege, DOE (Design Ontological Envirom-
ment), DUET, RDF Edit, OntoEdit, OntoSaurus, OilEd, WebOnto, ODE,
NpW3HAYEHI ISl CTBOPEHHS, TiepeBipsiHHS. i Moaudikartii OuJl;

* igctpymentanbHi cuctemMu PROMPT, Chimaera, OntoMerge, Onto-
Morph, Observer, Onion, ipu3HavueHi IIS aHami3y, 00’eHaHHA, BUPIB-
HIOBaHHSA (ITOIIYKY BiAnoBigHOCTe# MK ejJleMeHTaMH) i BioOpakeHHS
(rrepeGyBaHHs 3B’S13KiB MiX ejeMeHTaMH) pisHUX OHJL.

Pepakropu OuJl, 3a3pudail, BUKOPHUCTOBYIOTH Irpadiuni 3acobu
penaryBaHHs # nepeBipsgHHsa OHJI, ne KjiacH NMOHATHL MOAaHi By3JaMH
(BepliIMHaMK) Ha rpacax, a BLITHOCMHH — HyTaMy MiX By3namH.
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Posnin 6

MOLAENI NOAAHHA 3HAHb

6.1. OcHoBHi BifomMocCTi

OnHielo 3 HaltBaXTUBILINX MPOGAeM, 1110 BHHMKAIOTE HPU CTBOPEH -
Hi KCIII, € BuGip (pospobrenns) crocoliB gopmanizauii i nodanus
3uane y b3. g npobiema Hag3BuYaliHO aKTyalbHa, OCKUTEKY eeKTHB-
HiCThE QYHKLIIOHYBAHHS CUCTEMU 6araro B YOMY BHU3HAYa€THCS TIOBHO-
TOMO 1 siKicTio 3HaHb nipo 1V [1p0, B sixuit mpamoe KCIHI.

Yei 3HaHHA, OTpUMaHi B IpoLeci JoOyBaHHA 3 pisHUX IxKepe indop-
Mauii (posn. 4.4), dopmanizyromecs % nodarwmsca y B3 moeoro, makcu-
ManbHO HAbAUMCeHOI0 J0 nPUPOdHO20 (M100CbK020) PO3YMIHHS Ta CIILIKY-
BaHHA. Ile HeoOximHo st opradizaliil JiaJoroBol B3aeMomil cUcTeEMU
3 KOPHCTYBaueM, KUl Mae pO3yMITH MOBY KOMII'IOTEpa, BOJHOYAC He
Oymyun daxisiuem B 06JaCTi KOMIT IOTEPHOT TEXHIK Y.

Modens nodanns 3uans (MI13) otucye (npupodHol mMoeow) 3HAHHS
1po 00’ €KTH 1 3B’SI3KM MIX HUMH, [IPO 1€PAPXII0 IIOHTh, IMHAMIKY 3MiH
BITHOCKH MiX 00'ekramu Ta inui Baactusocti ITpO. [Ipouec pospob-
siledHst # zactocysannag MII3 y KCIII micrute [2.1-2.41, 3.1-3.25,
4.1-4.31, 5.1-5.24, 6.1-6.20]:

* aHaJli3, CIPYKTYPYBaHHS!, HAIPOMAIKEHHS Ta 36epexKerHs 3HaHb y b3;

* BBeNCHHS HOBUX 3ganb y b3 | 06’ eXHaHH iX 13 HasiBHAMY 3HAHHSIMU;

* [oulyK HeoOXiHUX 3HaHk JUTSL BUPIMIEHHS TTOCTABICHOI 3a/1a4i;

* punaienHst 3 b3 HaUIMIIKOBUX 1 3acTapiiuX 3HAHD;

* [epeBIPSIHHS HecyliepeHoCT, HaTpoMakeruX y B3 3Hamb Toro.

Ha Binminy Bin mamemamuunoi Moueini, MIN3 e espucmuunoro modes-
a0 (posa. 2) i Mae cemanmuvnui (3micmogruil) xapaxrep. Bukopucran-
HSI e6pUcmuMHUX MOJIeNell, MOJaHNX IIPUPOHOI0 (JTIOCHEKOIO) MOBOIO,
J1a€ 3MOIY CYTTERO TIPHCKOPUTH TTpolecH BBeneHHst iHdopMatlii, n3ae-
MOJIIIO i3 CHUCTEMOIO, PO3B’SI3AHHA 3afay i TAM caMuM 3abe3rneunT
edekTHBRY potory KCIHI.

MII3 Moxe 6yTH ynisepcanrshoio, ipAcTOCOBaHO0 L pisHux [1pO,
abo creyianizosanoro, Mo BiLoOpaxKae KOHKPETHI 3HaHHA daxiBLiB y Aa-
Hiit TIpO i npuiaTHOIO TiUIBKK JUIst Hel, ,

b3 pannix KCIHII 6ynyBaiucs Ha OCHOBI (hopMUAbHUX 102iIKO-NIH2BIC~
muunux MI13 i3 BUKOPUCTAHHSIM MO8U 02iKU npeduxamie, 1110 Na€ 3MOTY
I1OJaBatv 3HaHHs y $opMi, ofHOYACHO ONM3LKIK i JO 3BUYMATHOL
(MrosIchKOi) MOBM, 1 IO MOBY TIPOrPAMYBaHHSL.
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Ha croromi y KCILII BUKOpHCTOBYIOTE cemanmuuni, peiimoel, npo-
dykyitini Ta iHmi suan MI13. Y HactynmRux posiiiax po3msHy Tl 0CHOB-
Hi BTacTHBOCTI i1 XapaKTepHi pMcH 3a3HaYeHUX MOJeneH.

Ha npaxtuni v 6aratbox KCIII BUKOpUCTOBYIOTE KoMGIRaUil Mepe-
Jcesux (CeManmuMHux 94 ¢gpeiimosux) 1 npodykyifinux Mogenet rogarsl
3HaHb, HalOLisll monynsipHUME CLOTONHI € npodykuilino-dpelinoai
Mozeiti. ¥ Takux Momeax dekrapamueni 3HaAHHS OIUCYIOTRCS Mepec-
HOW MOZIEIUTIO, & npouedypHi 3HAHHI — npodykuiinowo MII3. ¥V upomy
BHIIAKY TOBOPATH PO #podyKuilinuil 6usid Ha 3HAHHAX Y CEMAHTUIHIM
yu peiiMoBiit Mmepexi (pos. 7).

Cunin 3a3HaunTH, W0 3 morsay Kopucrysaua s KCIHI 6axaro puko-
pucTOBYBATH eduny M113. lle cripolmiye BBelleHHSI 3HaHb i B3acMonilo i3
CUCTCMOIO, NOJCIUIYE CTBOPEHHSI U CYHpPOBI CHCTEMHU, TIPHCKOPIOE
NpoLeLypy BUCHOBKY Ha 3HaHHsAX. IlpoTe, 01HaKOBiCTh MOXE NPHUBECTH
J0 TPYAHOILIB Y pasi ClIpoOX BTUCHYTH Pi3Hi 32 CBOEIO IIPUPO/IOIO 3Hall~
Hi B OIMH i Toi camuii dopMmanisM. TakuM YMHOM, y TIMTaHHi I1po
IIOAHHS 3HAHB € <«30JI0Ta CepelHa» MIXK KpaliHollaMh — ITOBHOIO
OIHAKOBICTIO 1 By3BKOcHeUiaizoBaHuM dopmanisMom MI13.

6.2. JloriyHi mogeni nogaHHA 3HaHb

6.2.1. OcHOBHI NONOXXEHHA

Sk Byno sasHaveHo 8 posdiai 6.1, aoeiuni (nocixo-ainzsicmuuni) modens
OyIM OMHMMM 3 [1EPIIUX KOMIT'IOTEPHUX 3ac0o0iB HOAaHHS 3HAHb B iCTOpIT
PO3BUTKY IHTENEKTYIbHUX cucTeM. THirpyHTsM 1ivx Moeneit Oyna aocika
npeduramie, 1110 € OCHOBHMM 3aC000M (Popmanizauyii Aiconiekyiviioeo mucieil-
Ha aodunu (posi. 2) 12.1-2.11, 2.15--2.19, 3.5-3.11, 6.2-6.4, 6.16].

BinnoBitHo [0 acziku npeduxamic aoeiuna modens ROOAHIA 31AHb
sipisie cOBOIO CTPYKTYpOBaHUN 1Habip BIANOBIAHUX peuers (cyvodcers)
npupodnoi (niodcoxoi) mosu (po3it. 5.1), HOAAHMX Y BATISING A02iMiUX hop-
MY HUCACHHS ApeOuramis TIepIoTO [MOPSUIKY.

[Ipeduramom HABUBACTLCS A02IMHA (DYHKUIA, SIKA 3AISKITh B OAHIET YU
JCKUILKOX apeymenimic (nepeminhux) i NPUIMAE OJHE 13 JIBOX 3HAMCHD:
«emuHa» MW «xubHicmv», ApeyMeHm TPCAMKATA HAZUBACTLCS MEPMOM.
Huciio mepmie BU3HAYAE TAK 3BaHY aprichs IPCANKaTa. Yuapuui npeduxam
3VICKUTE Bift OIHIET IEPEMIHHOI, HANPUIJIAN: «nmax (X)», 11e X — mepm, 110
BU3HAYaEe KOHKPETHY Ha3By TOro “in iHUIOro fitaxa. Tpyu meepdxceris:
T+5=12» 8+9=17 4+ 5=10» Binnosigaw s finapromy npedura-
my <nmoc (x, y, Z)». Ilepuri ABi IMACTaHOBKU KOHKPETHUX 3HAYCHD 3aMICTh
X, ¥, Z TIOPOJLKYIOTh iCTUHHE TBEPIXKCHHS, TPETSI — [TOMWIKOBE.
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Hpemxary, 10 MalOTh iICTUHHC 3HAYC€HHA, Ha3sUBAlOTb dKciomamu
(nocmynamamu). Eremenmapnoio axciomoro € aimepaa (amom, amomaphad
gopmyna), WO ABJsAE COBOIO eIeMEHTAPHE MmEepOiCcenHA, IKe CKIIaaeTh-
¢l i3 npeduxama i 3B’ 93aHHX 3 HUM mepMmia:

Py, b, 1), (6.1)

ne P — nosHaueHns npeamkara; f; (i =1..n) — mepmu.
Jitepan HasuBaeTbCsl HeeamueHum, SIKIIO BiH CTOITh I 3HAKOM
3anepeuenns, abo no3umuUeHUM — B iHITOMY pasi.

6.2.2. OCHOBHI enemMeHT¥ Noriku npepukarie

Y upcneHHi 1peKatiB BUKOPUCTOBYIOTECS TAKi HO3HAUKU NO2iMHUX
enemenmie:

* KOHCMAHMHI mepmu. ¢y, Cy, ...}

* nepeminni mepmu: Xy, Xy, ...,

s hynxyionansui nimepu: fi, fo, ...;

* npeduxamui Aimepu: py, py, ...;

* no2iuni cumgoau: —, ¢, &, v, ~, ¥, 3;

* CHeylanbHUL CUMBOA, U0 NOZHAMAE «CynepeqHicmby .

¥ ta6si. 6.1 HaBeleHi OCHOBHI a02iuni onepamopu, 110 BUKOPUCTOBY -
FOTHCH B YMCIIEHHI ITPeUKaTIB.

Tabauus 6.1 — Jloriaui oneparopu

Onepatop 3anmc [HTepnperatin
Ko’ 1oukilist («i») a&b «ai b»
Jus’oukuis («abo») avb «a a6o b»
3anepeyetns (« Hey) ~a <HE a»
Imrutikais («-->») a—b «IKIO a TO b»
TOTOXHICTb («¢») .
(eKBIBAJIEHTHICTD, PIBHICTS) aeb 4@ CKBIBATCHTHO b
IMomunkosicTs a ~ «TIOMUWIKOBICTH a»

3a J0ONOMOroK so2inux onepamopie (mabn. 6.1) 3 eremeHmapHux
meepdacerv (Aimepaaie) MOXKYTh OyTH 1OOYIOBaH] CKAAAHI HUIKU A02iy-
HUX peuens (npasun).

3 KOXKHUM Npe/iiKaToM Moxe OyTH 3B I3aHUM KeaHmop, Mo BU3Ha-
Yae, 3a SIKHX YMOB IIPEAUKAT HCPETBOPIOCTLCS B iCMuHHe TBEPIAXKEHHS.
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Cepel KBaHTOPIB YHCIICHHS TPEAUKATIB MOXHA BUTOKPEMUTH KE8aHmop
yaaeanvrenna (all — st ycix) i keanmop icnyeanns (exist — icHYe).
Hanpuknan: '

-3amuc V x: P(x) osHauae, mo P (x) icmunno ninsa ecix x;

“3anucd x: P(x) osnauae, wo icnye x, oag axoeo P (x) icmunno.

Ju3’oHKuis JAesiKoi CYKYIHOCTI aAimepanie HA3MBACTLCH (Ppasern
(0uz’ronkmom). U3’ 10HKLsA, cepell JiTepalliB SIKOL € JIHiIe 0dun no3u-
mueruil nitepan, a BCi iHIN — Hezamueri, HA3UBAEThCS (hpazoio Xopua.
Hanpukran, 13’ foHKLLisT

~Av ~Bv~Cv D,

y sIKiit yci jiitepanu, okpim D, € HeraTUBHUMHU, ABAsE cobolo Ppazy
Xopna. Bona eKBiBaneHTHA JIOTIYHUM (HoOpMyJIaM:

~(AvBvO D i A,B C—->D,

TOOTO (hpa3u XopHa 3a CBOEIO CYTTIO € iMnAiKayisMuL.

Y T1a6n. 6.2 HapeJeHI MOXJUIUBI IEPETBOPEHHM JNOriMHux dopmyn
y PiIBHO3HAYHI, N0 KAIOTh 3MOTY OYAyBaTH TBEPKCHHSL Y BUTHA (hpas,
y TOMY “ncit — gpaz Xopna.

Tabauga 6.2 — YleperBopeHHs NOTiMHMX HOPMYT

TleperBoperua Dopmyna PisHosnauni popmysm
IMnnikaist a->b ~avb
- . a->h & b->a
Toroxuicrn ae b

a&b (~a&k b

[Tepemimenns “(a & b) ~{av ~b)
sanepeycHHs ~av ~b
Iepemimenyn <V (a, b) T(a, ~ b)
3AMepPedCHHs ‘
l’Iepe"mo'pemm ~3(a, b) V (a, ~ b)
KBRHTOPIB

(a&b)vs (avb)&(bve)
[lepenecentsn onepalgiit

av{b&c) (avb)y&(ave)
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6.2.3. PopmyBaHHA florivHoi 6as3y 3HaHb

E3, nobynosana 3 BUKOPUCTAHHSM s102i4H0i Modeni IOJaHHS 3HaHb,
Ha3uBaeThes AoziuHowo b3, BoHa ckialaeThes 3 yHOpsSAKOBaHOro Habo-
py akciom (icmunnux meepdxcers), 110 MOXyTb OyTU abo paxmamu, abo
npasusamy (po3m. 5.3).

‘Daxmom y aceiuniii b3 € npeduxam (6.1), apeymenmamu (mepmamu)
SIKOTO € korcmanmu, sarpuxnan: P(a, b, ¢). Ilpasuao cxuiajaeTscs i3 B3ae-
MO3WIEXHOL ITOCTIOBHOCTI Kitbkox meepdxcens (gpaxmie) y BUrsizi (5.2).

®opmysarHs aoziunoi b3 3jiiicHIOETECSE TAKUM YUHOM (po3n. 5.2).

1. BusHavatotecs 6azosi enemenmu navoi [IpO, OCHOBHUMU 3 SIKUX
€ npedmMemni KOHCmanmu, npedmemui nepeminti 1 npeduxamu.

2. Axciomu (mipasuia) Gazu 3HaHb [10JAIOThCsl Y nperekchiii (npe-
pikcniil) Hopmanonii gpopmi, sika Mae Taku BUTTIHAL;

Kl Xy K2X2... Kn X, M, (62)

ne K; (i =1..n) — i-it xeanmop (iCHyBaHHs abo y3aralbHEHHS) X;-TO
npesvkara;s M — Jnesika Ge3KBAHTOPHA KOH’IOHKMUGHA HOPMaIpHA
dopma, To6TO KOH IOHKILIS BU3HAYEHOTO YMCIa {13 IOHKTIB.

3. Jani i3 mpeHeKCHOL HOpManbHOI GOPMU BUKAIOHAIOMBCA KEAHMOPU
icHyeanHs NISXOM BBSJICHHS! B aKCIOMM Tak 3BaHUX KoHcmanm i @yHk-
uiit Cronema, nanpuxkian: dx: P(x) = P(c);

Vydx Px,)=Vy: P(h(y), y),

nec i h(y) — xoHcrauta i ¢yukuist Cxomnema.

Keanmopu yzazarbHenHs BUKIIOYAIOTHCS aBTOMaTUYHO Ha OCHOBI
CTassapTHOl NPOUENypH, 110 3BiTLHIE HOPMYNY Bii KBaHTOPIB, HAIpH-
Kiam:

Vx:P(x) = Plx);

Vx VyVz: P(x,y,2) = P(x,y, 2).

e

4. Tlicnst BUKJIIOYEHHS KBAHTOPIB ICHYBaAHHS W y3arajlbHEHHs
HeoBXi[HO TofaTh akcioMy 6asit 3HaHb y BUMIsI ¢hpaz Xopua, ckopu-
CTaBUIKCH JIOTIYHUMU HTEPETBOPEHHAMY Tab1.6. 2.

Ipuxaad. Hexais eepbanvra (caosecro-amicmogna) (posn. 4.1) modens
HpO «bamobxu i dimu» MiCTATH Y cOOi Taki ghaxmu:

«bob6 ¢ cunom Kocmi»,

«Kocmst € cunom Oneza»

i npasuna: «SIXIO X € CUHOM Y, TO X € HAallia[KOM y»;

«JIKII0 y € CHHOM Z, TO Y € HallaJKoM 2»;

SIKImo x € HallaIkoM y § ¥ € HAUIaJXoM Z, Mo X € HalllQKOM 2».

TTobyaosa avziunoi B3 Ha oCHOBI NipuBeeHol ¢epbanvroi modeni 1TpO
3MIACHIOETHCS B TAKME CIIOCIO.
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1. Beonarecs koncmanmu: B — bo6, K — Kocms, O — Onee
i npedukamu:

S{x, y): x e curoMm y;
P(x,¥): x e Hamaakom y.

2. 3 ypaxyBaHHSIM YBE[EHUX KOHCTAHT i IIpeUKATIB ghaxmu TOTIYHO]
b3 6ynyTh MaTH B

S(B, K); S 0).

3. Monamo npasusa (imnaikauii) b3y npenexcuiit nopmanwhiii popmi (6.2):

VxVy (S(x,y)—=P(x,y));
VxVy: (S(y2)>P(y2));
VxVy:(((P(x,y) &P(y,2))->P(x,2)).

4. Buny4awouu keanmopu y3aeanvHents 1 BpaxoByrouu ¢opMmyiIu
maba. 6.2, nojgaMo gakmu i npasuna aoziynoi B3y wsurisui ¢pas
XopHua: :

S(B,K  SKO

~S(x ) v Pk y)

~SAVvP(G 2

~Px,pyv~PQy, v LP(x7)

CdopmoBana B Takuii crroci6 aceiuna b3 nijgrorosneHa jno pinreHmst
AC2IMHUX THTENEKTYANhHUX 3a0a4 (posn. 8.1, 15.2).

6.3. CemaHTVuHI Mmogeni noaaHHA 3HaHbL

Cemanmuuna modens 3nane y KCIUI saBase coboto opienmosanuit no-
3HAUCHUL 2pag, eepuuHamu IXOTO € NOHAMMs, a fNyraMv — cemanmuuni
GidHOCUHI MIX TIOHATTAMU. B OCHOBY cemanmuunoi modeni 110KJ1ajIcHa
TaK 3BAHA CeMaHmu4na mepexca, NcpBriiia pepcid ukoi pospobiena
aMEpUKAHCHKUM IcuxosioroM Kyiarianom. TepMin «cemanmuuna» 110xo-
JTATD Bill Ha3BU HAYKW «CEMAHMUKA», IO BUBHAYAC cMUCA TOHSITD §1pU-
POJIHOT JIIOICHKOT MOBH.

Cemanmuuna mepesca (CM) auisie cob0io B3aeMO3UIEXKIY CIPYKTY-
POBAHY CYKYMHICTh mpiad: «nepuie nonamms — OiHapie Gi0HOUCHHS —
dpyee nousmms». B3aeMozamexHa CyKYUHICTL TAKUX TPiajl yTBOPIOE
iepapxiyny mepedycy, B AKill BEPIIVHK KOXHOIO pigHs 3’eHaHI Iyramu
3 BUIMOBIZHUMM BepUIMHAMM @EPXHb020 | HumcHbo2o pisHIB [3.5-3.25,
6.5, 6.10-6.17].
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Honsmms B CM onmcyloTh KOHKpeTHI abo abetpakTHi 06 ’exmu [IpO,
1[0 XapaKTepN3yIOThCsI doMernamu, ToOTO TapaMeTpamu i (abo) KoHCTaH-
TaMu. ¥ CM BHKOPHCTOBYIOTHCS TaKi OCHOBHI THITY HOHAM®.

* Jdis (Tionig, sBMINE, I(porec) — 3MiHa cTaHy o0’ekrTa (00’€KTiB)
IIpO, obymoBleHE PYXOM A0 [OCTABIEHOL METH;

¢ gracmugocmi — SIKiCHI XapaKTepUCTUKN (domernu) 00 €KTIB i Lili;

* 3Ha4enHs — KUIBKICHI OLIHKM A1l i BIacTUBOCTE.

st onucy diti y CM BUKOPHCTOBYETECS CHiCUialTbHHI TUIT BIIHOCUH
y BUTHISIAI TAKUX mpiao:

* geenm — fitoua ocoba, 110 BUKIIMKAE JI0;

¢ 00’ckm — TIpeaMeT, Ha SIKWM cIipMOBaHa Jis;

* adpecam ocoba, siKa BAKOPUCTOBYE PE3YJILTAT JHi.

Baracmueocmamu dili Moxyrth 6YTH Yac, TPUBAIICTD, Micne Ail Toluo.
Bracmusocmamu noHams MOXyTh GYyTH KOAip, pO3Mipu, SIKICT TOIIO.

OcHOBHUMM THIIAMU sidnocun y CM €:

* «yine uacmunay («Kjiac — HiNKIAc», «<MHOXHHA — €JeMEHT»);

o CKAAC — CACMEHM KAACY» («KBIMKA — MPOSHOQ»);

s «gaacmugicme — 3HAHEHHA» (<KOAIp — dcoemuil»);

* «HPUKAQD eneMeHma KAacy» («mpoAHoa — 4ana»);

» pvukyionanvui («poGumey, «6HAUBAED);

* Kinbkicni («Ginvuey, <MeHue», «00PIBHIOEY );

* npocmoposi («danexo gid», «BAU3bKO i0», «3a», «nid», «<HAO»);

* MUMHMACOGI («paHiuie», «Ni3HIWE», <NPOMA20M» );

o ampubymueni («Mde cAdCMUGICIE?, <MAE SHAMEHHS , <€ YACMUHOIOP
CHANEHCUMB» );

o p02iui («i», «abo», <He»);

* piHeglcmudHi mowo.

3aieKHO BiJi TUTIB BiIHOCUH PO3PI3HAIOTHL Taki sudu CM :

* 00nopidni CM — 3 OTHUM TUIIOM BLIAHOCHUH;

o neodnopioni CM — 3 pi3HUMU TUIIAMM BIJIHOCHH;

* Ginapui CM, B SIKUX Bi[(HOCHHU 3B’A3YIOTh JIBA [IOHSITTS;

» Gazamose’sani CM, B IKWX BIIHOCHHU 3B SI3VIOTb OLIbII HiX ABa
MTOHSATTA.

BaaeMo3B’a30K Mixk eeMeHTaMn CM 3MiHCHIOETBCS 3a IOITOMOIOIO
TaKUX 36’830K:

* isa — HanexHicTh eneMerra CM 110 1IeBHOTO Kaacy;

* part of ~—~ HAJICKHICTE Hacmunu J0 4inoeo;

* s — CIIEMEHT € 8AACMUGICINIO;
* has — eneMeuT Mae BIACTUBICTD a0 mac gidnouienns O iHILOrO
eJIeMEeHTA,

Sx npukian Ha puc. 6.1 vaseneHa vomupupignesa CM [{pO «Baac-
HUuKU aemomoGinie» , KO CKJIALY SIKOI BXOJSITE:
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1) BepmuHU nepuoeo (eepxnvozo) piens 3 npizeuwjamu 6AAcHuKie
(5 cyb’exmis);

2) BepHINHU dpy20zo pieHs, sIKi BUBHAYAIOTH eadcmueocmi (8ik) énac-
HuKie;

3) BepINMHU mpembo20 pieHst, IO BU3HAYAIOTH 06°ckmu, 3B’S13aHi
3 06’ckmamu nepuiozo pieHs (TYT — MApKu agmomobinie);

4) BEpPIIMHY 4emeepmozo (HUMCHb020) PIBHSL, IKi BU3HAYAIOTH 82aCU-
gocmi 06’ckmie mpemvozo piets (TYT — MOXIIUBI K0A60pU agmMOM00inie).

' Baacnuwy surosodisis ]

@nm\x H\7 { C
\id Ims _ Bas bees ha s (,._i -y
(20 pmuaJ' ﬁl [)M 25 puus) “ ,')'k / () 7 7 jiokin )
. -\\\; 10 Q’O[’M )( [‘MB ' G ([)(ypa) @ m@pl (])ﬁ/’B (D()p:)

ha.s has Has hﬂ V

{ b/fD { Comist ) { Cunif } | %cp;mz: }g 5171«;’ ‘Iapmw (btwu) C_{“l.-“““.’ )

Puc. 6.1 — Ilpukaan ¢parvMcHTa ceMaHTHYHOi Mepexi

Howyx piwienns IOCTABICHOTL 3ada4i 3 BUKOPHCTAHHSAM ceMaumudioi
b3 3pojutbes 110 BuaHaueHHs ¢dpaemenma CM, 110 Mictur, y cobi Bij-
MOBib HA 3anum kopucmyeaqa. Hexail, Hanpuxiad, y ULOMY BUIAIKY
HEOOXIIHO BUPIIWTU Taky sqdauy posnisnasamnns oOpazu (o6'ckma):
«3naimu y b3 npizeunje monodozo eaacnuka voprozo «Popdar. s sanaia
B KCIII supiimyerbes Takmum HuHoM (posit. 7).

1. Y pobouy nam’sme supiwysaua 3aHOCSTHCSL 3AHUM KOPUCInysaua Ta
06’cxmu nepuwiozo pigHs (TOGTO NPi3eUWa GAdCHUKIE A8MOMOBInie), CCPEl
SIKUX 3HAXOAUTHCS 1 IUYKAHMH 00" ¢KT.

2. BUKOHYETHCS aHani3 3anumy Kopucmyeaud JUisi BU3HAMEHHS 6d30-
aux (Kao1oeux) nonsmes po3 I3yBaHOL saaui i BIIOBINIMX IM PIBHIB
CM. TakMH NOHATTAMM TYT €. «Moaoduil» (dpyeuil pisenb), «Popo»
(mpemiii piBenb), «wopruil» (uemeepmuli piBeHb).

3. MlepeBbupaloThesl TIOHSITTA Opy2020 PIBHS | BCTAHOBIIOETLCS, 1O
BJIACTUBICTIO «moa0duily (TyT — menuwe 30 pokie) BOJIORIOTL «Bimwk»,
«[Iydap» i «Cepdior», 10 3THIHAIOTECS B polodiil nam’sami, a ob’exTH
«Cnigar» i «Kyup BUIATSIIOTHCS 3 Hed.
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4. Tlepebuparouil IOHSTTS mpembo2o PpiBHS, MOXHA BCTAHOBUTH, IO
«@Dopd» MawTh (i3 THX, LI0 3AJIMIIAIMCA Ha IIOTICPEeIHBOMY XKpPOILIi)
«Bimiok» i «Cepdrox», aKi #1 3a1MIIaIOTECA B poOoYiit 11aM’siTi, a 06’eKT
«lydap» BUNLNSIETHCSE.

5. Hapenrri; micyst po3risioy MOHSIT HUMNCHB020 DIBHS MOXHA BCTAHO-
BHTH, 10 vopruii «Dopd» Mae «Cepowi». Lle TBepIKeHHS 1 € pe3yibTa-
TOM DPO3B’SI3aHHsI TOCTABJIEHO] 3a1aYi.

OcHoBHOP nepesarow CM € 1i BignoBigHICTE cydacHUM YSIBJIGHHSIM
110,10 oprasxizalii doszocmpoxogoi nam’smi aodunu. Ognak CM e nacue-
HUMU CTPYKTYpaMU, IO He [al0OTh YiTKOTO YSIBRCHHS PO CTPYKTYPY
[TpO 3a i1 moxsmmsux 3miH. o vegonixip CM HanexXuTh TAKOXK CKIal-
HICTEH Opradizauii npolieypH BuBeneHHs 3HaHb, Tomy CM BHMKOpHCTO-
BYIOTBCS, 3a3BHYAM, Y CROAYMEHHI 3 IHIIMMY MOJE/IAMH MOMaHHS 3HAHb,
UIC PO3IJITHYTI B HACTYITHHX PO3/iNax.

6.4. ®dpenmoBi mogeni NojaHHA 3HaHb

6.4.1. Opeitmn

Qpetin (frame» — «pama», <kapkacr) ssjise codow mabauyro,
B SIKiii MICTATBCS OCHOBHI Xapakmepucmuku (ampubymu, eaacmiueocmi,
o3Haku) TOro Iy inmoro o6’exma navioi 11pO. [TousiTrs hpedima BBeneHE
Mincokum sl BIJOOPAXKECHHS CTEPEOTUNY CIPRUAHSTTS JIOAUHOI
06’€eKTiB HABKOJIMIIHBOTO ¢BiTy | 3.5—3.25, 6.4—6.14].

TaGauusa-dpeitm Mae Hasny, siKa € YHIKaJIbHUM imM’sm ghpeiimy. Puidru
ppetimy (mabauyi) HazusaloThCsl caomamu («sloty — «yisuna»), axi
MalOTh iMeHa Ta 3nadexHst. ImMenamu CHOTIB CIyrylorTs Haseu o6'exmis,
a 3Hauenusimu — IX ampubymu. ATpUOYTH (HpeiiMy MOXYTDL TaKoX OyTH
Ppeiimamu,

Y dpeitMy € 0boa0nKa 3 nopoxcHimu cromamu, SIKa HA3UBAETLCS HpPo-
moppeiinom (npomomunom, 3pazkom). IIpu cTBopeHHi KOHKpeTHOI b3
KCHII B naniit ITpO npomodhpeiimy npuBnacHIoeTHCA im’a 1 HOro €I0TH
[IOCTYIIOBO HAIOBHIOKTHCS. TTic/st HanoBHeHus npomogpelimy yTBO-
PIOEThCS Tak 3BaHMi exzogpelim, TOOTO exzemnasp bdpeiimy, siKUi
MICTHTh KOHKPeTHY iHbopManio npo 06’exT. [lepexij Bin rnoyarkoso-
I'o npomoghpeiimy 0 ex3ogpeiimy 3a3Buyait sipisie cobolo 6araToKpoko-
BUIl poOIEC MOCTYSIOBOI'O YTOYHEHHS 3HA4YE€Hb CHOTIB Ha KOXHOMY
Kpoui.

Posrnsiemo ripukiaan nobynosu ¢gpeimy-cmpykmypu i3 pparMeHTa
[1pO «llpayisnuxu nidnpuemcmsa» (tabdi. 6.3).

88

Tabauus 6.3 — Dparment MpO «IIpauisHuky miaNpHEMCTBE»

Ipissume Pik HapomxeHHst Crietia/IsHICTH Crax (pokis)
IsanoB 1925 Carocap 30
Herpos 1930 Tokap 25
Cunopos 1965 CaHTexHiK 5

Crpyktypa npomodhpeiimy, B SIKOMY CIOTH € nopojicHimiu, HaBedeHa
B Tabi. 6.4.

Leit npoTodpeitm Moxe 6yt suKopucranuit y pisnux TipO sk ofo-
AOHKQ nopoxcHeo20 (pelimy-wabnona. 1Ipu Konkpemusayii npomoghpeiiny
B KOHKpeTHil TIpO 3mificHIOETRCA 3alfOBHEHHS CJIOTIB. Y pesyasTati
3 nIpotTodpeiiMy YTBOPIOETECA exsogpeiiv (Tabi. 6.5), sSIKMH IUISIXOM
[TOCTYIOBOIO YTOUHEHHSI ATPUOYTIB HepeTBOPIOEThCS Y gpelim «llpayis-
HUKU nionpuememsa».

Tnoauus 6.4 — IpotodpeiiM  Tabauua 6.5 — Exzodpeiim

. 3HavieHHs . .
IMeHa citotin . IMeHa CJOTIB 3HaYeHHs! CIOTIB
CJIOTIB
[IpizBuine [Ipizsuiie IBanos | [Terpos | Cunopos
) Pix
Pik 1925 | 1930 1965
HapOAXKEHHS HapOJKEHHS
CrermiajisHicth CreuiansHicts | Cmiocap| Tokap |[Canrexnik
Crax Crax 30 25 5

Po3pi3usiioTh Taki TUIIN (hpeiimie:

* hpeiiMU-CTPYKTYPU, IO BUKOPUCTOBYIOTb U 11O3HAUECIIH
noHame (06’exmis) nanoi IpO (HanpUKia), «no3UKa», «<3ACMABA», «GCK-
cenvr);

* dpelMu-poiti («menedycep», <kacupy, <Kaicms);

» dhpeumun-cueHapii («bankpymemeo», «300pu», <iIMCHUHW»);,

* (hperUMU-cUTYalll («mpugozar», «asapis», <pexctim») TOLLLO.

6.4.2. Cnotn

Caomu € 6a30BUMY clieMEHTaMU @peiimy. SIK Oyno 3a3HaueHo, ciaoTu
CITOYATKY CTBOPIOIOTLCS ITOPOXKHIMM 1 3aIIOBHIOIOTLCSL B [TPOLIEC] axmu-
sizauii (akmueauii) \ pyHkyionyeanns GppeidMy BILTIOBIAHO 0. NEBHUX
YMOB ab0 AUPEKTHB, SIKUMH 1L IPOLECU CYNPOBOLXKYIOTECSI.
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KoXeH CHIOT MICTUTD M3, nokaxcuuk cnadkyeanis (posn. 6.4.3) i mun
OaHux, OCHOBHUMH 3 SIKVIX € TaKi:

* frame — NOKaXYUK; integer — UMM, real — nilicauit, bool — GyneBuit;

s text — mexem; list — cnucox; table — maGauus;

* lisp — npucOHana npouedypa; expression — aupaxceHHs mowio.

SHauenns cromy BiANOBIKAE ONHOMY 3 YKa3aHUX TMIIIB JaHUX, YMOBI
CIagKyBaHHS 1 MOXe OyTH iM’siM iHImoro dpeiiMy, skuil 3abesrneqye
3B’A30K (BKJIQJICHICTh) MiX dpeiiMaMu. ¥V ciioraXx MOXYTb OYyTH ITOCH-
JIaHHs Ha iMeHa IHIIKX CJOTIB y faHOMY dpeitmi abo B iHIINX dpeitMax.
Crotn nop’si3afi MiX ¢00010 YMOBHMMM BiTHOCUHAMH, MOPYUICHH:
SIKUX CHIYI'YE CHTHAJIOM TIOMUIIKOBOCTI iHopMallil, 110 BBOIUTHCS.

3HaYCHHAMHY CJIOTIB MOXYTh Oy MaTeMaTHUYHI CHiBBIIHOMIEHHS,
TEKCTH TIPHPOIHOI0 MOBOIO, IIPOTpaMy, TpaBMIIa BUBOAY HA 3HAHHSIX,
MIOCUJIAHHS Ha iMeHa iHIIMX CJIOTIB y JaHoMy dpeiiMmi abo B iHIIMX
dpeitMax Tomo. 3HaueHHAMHU CIOTY MoXe 6yr HaGip CJIOTiB GUIbIL
HU3BKOTO PiBHsI, IO Ja€ 3MOry Y PpeMMOBHUX TOJAHHAX peallidyBaTh
SHPUHUUR MAMPLOUIKU» .

€ TaKi crocoby oepXKaHHs CIOTOM 3HAYECHD B eK30¢peiMi:

* 32 3aMOBYYBAHHSIM -— Bill npomogppeiimy,

* CHANKYBAHHSL BIacTUBOCTEH ¢hpeiimy-6ambra,

* 32 HOPMYNION, 3a3HAYEHOIO ¥ CIOTI;

* ycpes [puesHany Ipouenypy;

* i3 JiaUIOTY 3 KOPUCTYBAUCM;

* i3 Gazy 3HaHb TOINO.

€ cucmemni it Kopucmysaypki ciiotu dpeimy. JnadcHHAMK cucmem-
HUX ¢10mié MOXYTb Oy TU:

- HOKaXIHK hpelimy-6amexa;

- IIOKAXYMUK TIPSIMOTO Jo4ipHb020 (hpeiimy;

- KopUcTyBay dpeiimy;

- iata popMyBatus GpeidmMy Ta HOoro oCTaHHBLO1 Moaudikallii ToLO.

Cucmemni CIOTH BAKOPUCTOBYIOThCS T Yac pedazysanust 6a3u 3Hanb
i KepyBaHHSI TIPOLICCOM 6uUgody wHa znaumsax. Kopucmyeayvki cnotun
3AMOBHIOIOTHCA KOPUCTYBAICM Y TipOTieci 3aruTy i1 BUPILIIEHHS 110CTaB-
JICHO1 3aa4i.

6.4.3. ©®yHKUioHanNbLHI BNacTnBOCTI dopernmMoBoi 6a3un
3HaHb

Dpeiimosa B3 spnsac coboio iepapxiuny dexnaparaugHo-npouedyphy
CTPYKTYPY (Mepexcy) hpelimie i 110B’sI3aHUX i3 HUMU npoyedyp, 1OCTYN O
SIKUX 3IHCHIOETRCS Geanocepearibo i3 ¢ppeitmib. Ppeiimosa b3 MictuTh siK
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ingpopmauiiini, Tax i npoyedypHi eeMerTH, K 3a6e3eYyICTh TEPETBOPEH -
Hs indopMauii y caMux dpeliMax Ta iX 3B’430K i3 imimMu dpeiimamit.

3HadeHHs1 aTpuOyTiB (peiimie eepxuix pignie (peiimoeoi b3 criinpuo
BUKOPUCTOBYIOThCS BCiMa dhpeilmamu nusxcrix pienie. Y LUBOMY pasi
iHdopmallisg, mo HagXxomuTh i3 30BHIiNIHIX mxepen IIpO y dpetivmn
HUXICHIX PIBHIB, Ma€ suwuii npiopumem, HixX daHi, ycriakoBaHi Bi ppeii-
MiB gepxnix piBHIB. Taka ewyuxa ctpykrypa ¢petimosoi b3 nae smory
CHUCTEeMAaTU3YBaTH IIOHSTTS i AOAaBaTU HOBRI 3HAHHS, CIIPOILYE TpoLeay-
py NMeperisiiy i BUSIBJEHHS CynepedHOCTel y 3HAaHHAX.

3HayeHHSIMH CHOTIB GpeMOBOl Mepexi MOXKYTh OYTH Apouedypu.

* crnadkyeanns eracmueocmeil,

* gHYmpiuiHbol inmepnpemayii,

s yemanoeaeHus 36’a3kis,

* yBeOeHHS @iOHOCUH HA CAOMAX MOWO. ‘

3okpema, NPoLEYPa cHadkyeanns eaacmueocmell 1ae 3Mory dpeii-
MaM 3aro3M4aTy BAaCTUBOCTI IHIUMX (hpeiiMiB 3a HOHOMOTOK) HOKAMKYU -
kia cnadkysanns Tany «AKO» («A-Kind-Of> — «ye»), IKi 110KA3YI0Th, SIKY
indopMatiito 11po aTpUGYTH CIOTIB Y @hpeiimi eepxHbozo pieHa YCIAIKORY-
10Tk CJIOTH 3 TAKUMU CaMUMU iMEHAMU Y ghpeiimi HUMCHb020 PlaHsl,

Ha puc. 6.2 naBefieHO TIpUKIIAL ppeiimosoi mepexci, B aKiit (hpeiim
«Yuenvs yenadroeye enacmusocmi dpeitmi «Jumunas i «Jhoduna», nio
3HAXOJISITLCS. Ha BUILIOMY pigHi iepapxii (CTPIIKW BKa3yloTs Ha (hpeitMu,
3 IKUX yCHaJKOBYIOThCS BIaCTUBOCTI).

CnagKyBaHHS BAacTMBOCTEH Moxe OyTu wacmxosum. Hanpuxian,
giK «Yuns» Hic yenaakosyeThes i3 dpeitmMa «Jumunas, Tomy 1o Biv npu-
CYTHI{ y BJIACHOMY (hpeiMmi.

Mpeiim JTioauna»

IMena {3HaueHHs Opeiim «Anruria»

H Ierora Imena |3HaucHus Dpeitm «YucHb»

VYmie |Mucnuru lle Jliouumna Imena 3ianenns N
Bik 0—16 pokisn e Hdurnna
3pict 50180 cMm Hasuaernes | Y mkoni
JTo6uTs | Conosike Bik 7--17 pokiB

Hocurts Dopmy

Puc. 6.2 — @parment QpeiiMoBoi Mepexi 3 yenanKyBaHUAM BJIACTHBOCTCH
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6.4.4. Po3p’a3aHHA 3aga4 y dopenMoBuMX CTPYKTYypax

TIpu po3s’a3arHi 3a0ay i3 BUKOpUcTaHHAM dpeiimoBoi b3 crotaM
dbpeitMiB onepeHbO (3a 3aMo64yeaHHsM) TIPUBIACHIOIOThCH 3HAYCHHS
(aTpubyT1), 5Ki BiZNOBIIAIOTH CTAaHOAPTHUM PO3B’Si3KaM THITOBHX
3agay, oTpuManux y rpoueci excioyaranii KCHUI. Yactuna atpubyTis
BU3HAYAETHCSI 3a JOMOMOTOKX. BOYZOBaHMX (BHYTPIIHIX) [IpOHEHYD.
V npotieci poss’szaHHsg KOHKpeTHOI 3agavi i arpubyTy MoXyTh OyTH
3aMiHeHi 6urbnI gocToBipHMME. T1po Jedki 3HaYenHs aTpulyTiB CUCTe-
Ma 3alUTye KOPUCTYBAya, YTOUYHIOYM, 3a NOrpebH, iX 3HaYeHHS,
V mpolieci TIipUCBOEHHS CIOTAM HOCTOBIPHUX 3HA4€Hb 3iMCHIOETHCH
BUKJIMK BiITIOBITHUX IIPOHENYD.

VY dpeiiMoBUX MOJIEJISIX 3HAYCHHSIM CIIOTY MOXe OYyTH im’s npoepamu
[POLIEIYPHOTO TUITY, siKa Ha3UBACTECH ¢1yx#c6060t0 abO npucdnanow npo-
uedypor, 1O BUKOHYETLCH TPY 3BepTaHHi Jio caory. [Ipuednana npoye-
dypa MOXe 3allyCKaTHCs 3a TIOBITOMJICHHSM, TIepefaHUM i3 iHIUOTO
(dpeiimy, ToMy ii MOXHa pOSIANATH SIK OJUH i3 MeXaHi3MiB kepyeaHHs!
NIpoLiecoM 6ugody Ha 3HanHix (po3a. 7).

Ilpoliecom posp’szanis 3agadi y GpedMOBUX CTPYKTypax KepyloTh
IPUXOBaHi (BIpTYaibHi) npouemypu, sxi MaioTh HasBy demonisg, Ilix yac
POBOTH CUCTEMU BOHK «CUdAmb Y 3acidyi» i AKTUBI3YIOTBCS TIJIbKM TOJI,
KOJH IX «npocsme npo donomoey». Jlemon 3a1ycKaeThesl Ipy BUKOHAHHI
BU3HAYEHOT CYKYITHOCTI 3a3fajlerinb sagatux ymos. Harpuknan, sikio
ripy izeHTUdiKaUil gesikoro o6’eKra 3HaUCHHS CIOTY HE BU3HAUYEHE, TO
JeMOH, 3a11a€ TIPOLIYDPY, IO A€ 3MOIY BU3HAYMTH ab0 YyTOYHUTH 3HA-
YeHHSI CJIOTY.

Ipoyec posze’szanns 3adawi . KCHII i3 ¢peiimosoro B3 noasrae y 3i-
cmaeneHti 3Havers ii caomia 3 ampubymamil yini, SIKi MICTITBCSL B 3anumi
kopucryBada. Ile sicmaenenns 3nilicHioeThest y Taknin criocid (posu. 7.2).

1. Cniouarky B 5.3 3HaxonnThesi (BUbUpacthest) basosuii (kopeneauit)
Ppeiin, sxmil omicye HaliBaxnusimui 00’ ekt aaHoi [1pO, 1o MicTuThL-
Csl B 3alMTi KOPUCTYBAYA.

2. BHAYCHHS CIIOTIB 6a306020 (hpelimy 3icmaanatomscs 3t 3HAYEHHIMH
arpubyTiB 111, TOGTO BU3HAYAETLCH penesanmuicmes 6a308020 peiimy
sanumy. Ko dpeM IMIXOIUTh, TO MPOLEC 3iCMmasienHs 3aKIHUY€EThCS
i KopUCTYBayy BUIAE€THCS PO3B’ 30K 3aladi, choOpMOBAHE LIJISIXOM Biff10-
BiIHOTO OTIpALIOBAHHS 3HAYEHb CJIOTIB 3HaleHOro 6a308010 GpeHMYy.

3. Axuwo 3HaitneHNil ¢peitM He peieBaHTHUM 3alUTY KOPUCTYBaya,
TO 3OIMCHIOETLCS NMOWYK iHmIoro 6azoporo ¢gpeiiMy 3 aHaNIOTIYHUMU
3HAYEHHSMHU CNOTiB.

4. dxuro npouec 3icTaBAcHHS 3aKiHIyeThCcs Oe3pe3yssTraTHo, To 3a-
Java He Ma€ po3B’sI3KY.
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Cemaumuuro 6MU3bKI GpeiMM IOERHYIOTECA B OKpeMi rpyitd (kaac-
mepu), U0 TIPUCKOPIOE MPOIIEC 3ICTABICHHS CJIOTIB Ta CKOPOYYE dYac
pO3B’s13aHHS 3aavi B 1iomy. Tak, HanpUKiIan, y 3agagi onpanoBaHHs
300paxxenb NpU posniznasanti obpazie (po3mn. 8.1) pisHi (ppeiimu omHiel
TPy OIUCYIOTh OT0 3 pi3HUX KyTiB 3opy. Ilepexin Big ogHoro ¢peiimy
JI0 iHIIOro o3Ha4yae mepeMilleHHst Bil om[oro ITYHKTY CITOCTepeXeHHS
Ilo iHIoro.

Hepesazoro gpeiimosux moodeneli € X1 THYUKICTh, HAOYHICTS 1 31aT1-
HIiCTh BimoOpaXeHHS MOBrOCTPOKOBOI NaM’aATi JomuHu. [lo Hedonikie
(ppeiiMiB HaJleXHTH [10Tpeda y BITHOCHO BeTHKI KOMII'IOTepHIl 11aMm’s-
Ti B3 Ta BincyTHiCTh 06FpyHTOBaHOTO PiBHA AeTami3allil mix yac BUOOPY
uycna arpubyTiB (03HAK), IO XapaKTEpH3YIOTh OIMCYBAHMIT 00’€KT.
PiBeHb pozyminns TIpeiMeTa 3aBXIU ITOB’sI3aHU i3 piBHEM ioro onucy,
TOMY 1 3aHa/ATO 3arajbHUMN, i 3aHAATO JOKNANHUN ONMWC YTPYIHIOIOTEH
[IPOHUKHEHHSI B CYTh IIpcIMETA.

6.5. Npoaykuindi moaerni noAaHHA 3HaHbL

6.5.1. Npoaykuii

3HAYHOro TMOIMPEHHS B iHTEAGKTYAIBHUX CHCTEMAX Habynu npo-
dykyiiini modeni nodanns 3uans SIK €BPUCTHUHUX npodyKyiiinux npaeua
(nani — npodyxyiii). Ilpodykyis sIBJIsSiE COOOIO YITOPSLIKOBAHY OCHIIOB-
HiCTb HACTYHUX onepamopie (pyc. 6.3) [1.3, 3.5-3.25, 4.3, 4.15-4.18,
6. 10—6 14 6 18|

s T 1) nepedymosa € yMOBOIO CNpalbOBYBAHUS
IpoAYKLIL i s1BNIgE CO60I0 npeduxam, ICTUHHICTL
AKOTO BHM3HAYAE MOXJUIMBICTE BUKOHAHHSI 1(PO-
AYKLLT;

2) ymo6a BU3HAYAE MOXIUBICTD a60 3abopony
BUKOPUCTAHHA BUKOHAHHS ITPONYKIGT | BCTAIIOB-
JIIOE TOPsYLOK (MPIOPUTET) 1T 3acTOCYBATIS;

3) 20po npodykuii CTAHOBUTD CYTh NIPOUYKILIi-
HOTO nipaBuna: dxwo «A», mo «B»;

4) nocmymosa BU3HAUAE YMOBY (pCKOMEHjla-
1il0) NOAANBINOIO0 BUKOPUCTAHHSI Pe3yiLTATIB
BUKOHAHHS IIPOAYKILIL.

OcHoBHowo yacTHHOIO TIpoayKuii ¢ il Adpo,
a iHI otepaTopyu HOCHTL LOTIOMIXHUI XapaKTep.
Puc. 6.3 — Crpykrypa  TOMY #podykyiio 3BUMAKHO TTOAI0T Y BUTISLIL:
upoayKmnii «Hrwo (ymosa), mo (0is)».
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Tyt yMoBa ABNIsIe COBOI0 MmeepasceHHs, IKe MICTHTBCS B 3aITATI KOPHC-
TyBaya i 3aCTOCOBYETHCS B IIpoTieci po3B’sa3aHHsI iforo 3anadi (posy. 7).

Jis BUKOHYETbCS 3a YCHIIIHOTO Pe3yNbTraTy HOLIYKY NpaBui, peae-
ganmuux 3amuty. Jii MoXyTh OYTH npomixcnHumu, 10 BU3HAYaAIOTH
MTONABILHI MOPSUIOK PO3B’SI3aHHST 3a/1aki, i mepminanshum, sIKI 3aBep-
IVIOTh Nporiec po3B’a3aHHs. iero MoXe OyTH, HAIIpUKIIal, BAKOHAHHS!
HacTyTIHO! Nii3anadi (onep'um)

YacTKOBMM THIIOM IIPORYKILI € imnaikayis (po3h. 6.2), sika ormicye
IIPOLEYPY JIOTIYHOIO aKTa: «HOCUNAHHA — GUCHO60K», THIIIMMU TUIIAMHA
npoOYKYii MOXYTh BYTU:

* B KiOepHeTUIHNX CUCTEMaX: «cumyayia — 0is»;

* B MEIULIYHI: «CUMNMOM — 0iacHo3»;

* Yy KpUMIHAABHOMY KOJAEKCI: «QUCRO3UYIS — CAHKUYIA»;

» p imwx IIpQ: «nonepedniii — Hacmynuuli», «<nidcmagea — einome-
3a» TOILIO. :

3aiexXHO Bil yMOGHOI [iMOBIpHOCMI GUKOHAHHS PO3PI3HSIOTE TAKOX
demepMminosani Ta HedemepMinoeéari IPOIYKILil.

1. lemepminosani npodykuii MOXYTH OyTH 00HO3HAUHUMY it anomepHa-
mueHumMu. B odnoszHa4ux NIPONYKINSIX 32 YMOBU 8UKOHAHHA JIIBOI YacTu-
HHU «A» 06OB’SI3KOBO BUKOHYETHCS IpaBa yacTUHa «B». B asemepramus-
HUX npodykyinx y TIpaBifl 4acTHHI sfipa BKa3ylOThCst AILTEPHATHBHI
MOXJIMBOCTI BUOODY, sKi OLIHIOIOTLCS CIICLIMIBHUMK gazamu aubopy.
TakuMM BaraMyd MOXYyThb OyTH HMOBIipHi, JIHIBICTHMHI, €KCIEepTHi Ta
1HILI OL{iHKHK.

2. Y Hedemepminoeanux npodyKuisix IPY 6UKOHAKMI JIIBOT YACTUHU «A»
He 00608’ SI3KOBO BUKOHYCTLCA NpaBa YactiHa «B» M inreplperanist sapa
BHITISINAE Tak: «Jkuo A, mo moxwcauso By,

Moocausicmo euxonanns TBEpIXeHHsI B y nedemepminosanux npo-
JYKIUIAX BUSHAYAETHCS TIEBHOIO OYiHKOK T, sIKa MOXC OyTU:

+ jiMoBipHOW: «fJxwo A, mo (B euxonaemncs 3 imogipricnio 1p);

» piurBicTHYHOW: «HKkupo A, mo (moxcaueo B y dianazoni np»);

* ekcreptioo: «fJkuo A, mo (Moxcauso B 3 wacmomoro nosieu mp);

* TIPOrHO3YIoUOIO: «Hruo A, mo (moxcauso B 3a ymosu 1),

Hedemepminosani IpojyKuii MOXYTh OYTH ITOlaH! TAKOX Y BUIJISIL:

«Skuwo (A, @) mo (B, B)»,

ne o i B — ouinxu icmunrocmi TBEPIKEHbD, SIKI 3aCTOCOBYIOTECS B TAKH
cIocio:

* AKMIO O 1 B — imMogipHocmi, TO MPOAYKILSI BUBHAYAE [MOGIpHUI]
ausio:

Slkup (A 3diiicneno 3 imosipricnio B), mo (B moxcnueo 3 imosipricmio B)»;
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* AKUIO O i B — edeu TBEPIKEHD, TO 3RIACHIOETEC HabAuMCeHUI
BHCHOBOK:

«Hrwo (A mae eazy «,), mo (B moocaugo 3 eacoro B)»;

* AKIUO Q1 — espucmuni OLIHKU, TO BUKOHYETHCS Hewimicuii BABI:

«Hrwo (A mae dianason 6), mo (B moxcaueo ¢ dianazoni B)».

6.5.2. DyHKUiOHarneHi BNnacTueocTi
NPORYKUINHOT 6231 3HaHb

Ipodyxuiiina B3 stvnsic coGol0 icpapxiuny cmpyxmypy, sika cKiaza-
€TBCS 31 CTPYKTYpOBaHOTO Habopy. gaxmie i npasua (posn. 5.3). @akm
y nponykii#nii b3 siBisie coBolo meepdxcenns (npeduxam), 1o Bino6-
paxye eidnowenns Mix nBoma aGo KiibkoMa o6’ekmamu I1pQ, narnpu-
kinaj (posa. 6.2):

«bo6 € curom Kocmiy»;

«Kocms e cunom Oneza».

[Ipodykuyiiine npasuno SIBISE cOBOIO MpodyKuyilo, AKa CKIANAETLCS
3 KinbKox meepdycensv (axmie), MOB’A3aHUX MiX cOBOIO JOriIUMU
oliepaTopaMu «i», «abo», «He», HarpUKIa:

«Slkwo bob ¢ cunom Kocmi

i Kocms e curom Oneza,

mo bob ¢ onykom Oneza». ‘

- [Ipodykuyiiina modens THIIOBOI cumyauyii, TIOB’A3aH0l, HANPUKIAJL, i3
NIIMHU OJIUHA T Mac nocadky ¢ aemobyc, MOXe MATU TAKW BULJISLL

«Hrwo ne (mae epowti), mo (niwku),

Axwo (mae epowii) i ne (npuituios asmobyc), mo (dexamu).

SAxuwo (npuiimios asmobyc) i e (moit mapupym ), mo (wexamu).

Skwo (npuitwos aemobyc) i (moii mapupym), mo (cidamu 6 asmobyc)»

Bucnoeku abo nocmymoeu OIHUX NPOAYKIINK MOXYTE OYTH nocuraH-
Hsm JUISL THILUX TIPOAYKUIM. Y LIbOMY BUTIaAKY i3 d60X TAKMX POAYKILIMA,
3’ €IHAHUX OIEePAaTOPOM «i», MOXIA gUusecmu mpemio NPOAYKLIIO 3 HOCH -
AAHHAM I3 nepuioi TIPOAYKLUIL Ta gUCHOBKOM i3 Opyeol, TOBTO:

Hrwo X, mo Y» i Sewo Y, mo Zv  «Skwo X, mo />
Tak yrBopIoIOTECH CKITAIHI JIAHITOKKY (HU3KU) TIPABI #podyKyiiHoi
b3, SKi BUKOPUCTOBYIOThLCS 11PU PO3B’3aHHI 3alatl KOPUCTYBAYiB.

[poaykuiitni Momeni wacrinte 3a iniui sactocopytorecss 8 KCIUII
y 3B’513KY 3 iXHBOIO HAOYHICTIO, MOAYJIBHICTIO, HETKICTIO BHECEHHS 10~
roBHens i 3min y B3, a TakoX 1npocroror npodykuyiilinezo susedenns.
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6.6. MopaHHs iHchopMaLii Ta NOWYK 3HaHbL
B Internet

OcHoBolo Internet € posznodinena ingopmayiiina myasmumediina
cucreMa World Wide Web (WWW) (aani -— Web), 1io siBjisie coboio Mepe-
oy Komn’romepuux hatinie, 3’ eMHAHUX MiX cO00I0 acoyiamugHumu einep-
meKcmosumuy 368’a3kamu (2inepae’askamy). Y daittax (Bysnax) iei mepe-
Xi sHaxoasThes Web-dokymenmu, sKi MICTATE TEXCTOBY, Ipacdidmy,
BiZlcO, aynio Ta iHmi Buay indopmauil, [irnepss’sa3ku MaloTs acoyiamusg-
Huli XapakTep, TOMY noutyk TOKYMeHTIB y Web-mepexci 31iiCHIOETBCS 3a
ixuiM smicmonm. [inepze’sz0K BUKOHYETHCS 3a IOITOMOTOIO KAKOHOBUX C1i6
(¢pas), 110 MICTIATECS B JOKYMCHTaX, SIKi 3HaXOASTHCS B pisHUX daiinax
cucteMH Web. MexaHisM niomyky iHdopMauii y Uik cucTeMi CIlOYaTKy
3BEPTAETLCS IO 6a3u KAOHO6UX CAie, a TIOTIM Ha iXHi¥l OCHOBI 06pobisie
BIANOBIJHI TOKYMEHTH.

g poBGoTi 3 JJoKyMeHTaMu B cucteMi Web 3acTocoByloTbCsl Taki
3aco0U (Mexanizmu) nowyky, nepedadi W nodanus iHbopMadii [6.17,
6.19, 6.20].

1. Penmudpixauin indopmauiiinux pecypcie (IP), BinnosinHo a0 siKoi
koxet IP mae cBoc ynixaasre im’s it adpecy (URL — Uniform Recourse
Locator), 3a 1K0l0 cucTema 3HaxoauTs [P y pasi 3anuty kopucrysaya. 3a
[IOTIOMOTOIO MK IMEH MOXHA 3B’s13yBaTn [P BimmoBinHUMMU zinepse’s3-
Kamu 1 poGuTh einepnocusanns Ha indopMaiiio, wo 306epiracrbes B pis-
HUX daiinax cucremu Web.

2. Hpomoxoa HITP (Hyper Text Transfer Protokol) — nporpamunit
3aci0, KU 3aiiicHioe docmyn do [P, a TakoX odepxucanna i eionpaeaen-
us LP yepes Internet.

3. Edbextununii mexanizm rHaeizauii 1io gokymenrax Web 3 Bukopuc-
TAHHIM 3aC00IB einepmedia i einepnocunans, 3a 1OUOMOIOIO SIKUX KOpU-
CTYBA4 MOXE IBUIKO 3HAXOAUTH NOTPIOHI JOKYMEHTH.

4. TMTporpaMHi 3aco0mn kormexcmuoi donomozu 1ONOMAraioTh KOpHc-
TyBady OIUCATH po3e’ssyeany 3adavy (cumyauio) NMPUPOIHOIO MOBOIO,
a cucTeMa KOMKPETU3YE 11, 38)1a1094 KOPUCTYBavy JOJaTKOBI 3artMTaHHs
B miasjorosoMy pexumi. IToTiM cucTema BukoHye mmouyk 1P, o Hame-
KaTh O HAHOI 3a1ayi.

5. Crierianpni mosu nopanns indopmauii HTML (Hyper Text Markup
Language) i XML (Extensible Markup Language), siki MicTsITE c(PeKTUBHI
3acoby onucy, Mybikallii Ta NOUIMPEHHs Pi3HUX TUITIB JOKYMEHTIB.

6. 3acobu nonanHsg rpadiudoi iHdopmaiii (JPEG, GIF), aynio
(MP3), mynstumenia (SMIL, Flash, MPEG) Ta in.

Posmimia HTML-dokymenmie y cuctemi Web 3iiicHIOETHCS 3a
JIONIOMOTOI0  CIICLIaIbHUX KOHCMPYKmugie, SIKi Ha3UBAYOThb mezamu
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(tags). Po3pisHAIOTL meeu giokpumms W 3axpumms PparMeHTa TEKCTY,
10 poamivaerbed. 3aranbia crpykrypa HTML-doxymenma Moxe 6yTH
noJaHa y TakoMy (popMarti:

<IDOCTYPE HTML PUBLIC (Cremmdikauist sepcii mosu HTML) >

<HTML> <HEAD> <TITLE> (3aronoBok gokymeHnra) </TITLE>

<META> (Adorauia moxyMeHTa i3 (ikcaliclo ioro atpudyTis)
</HEAD>

<BODY> (Texct nokymerra) </BODY> </HTMIL>

SIk Byno 3asHaueHo B po3d. 4.6, y ckiafi cucTeMu Internet ChOTOmHi
3HAXOMSTBCS JIEKiNbKa €K3a0alT «cupux» Hecmpyikmypoganux iHbopMa-
HIAHKX AOKYMEHTIB, SIKi MICTSTD eaubunnuii (npuxoeanuil) map 3naus.
Bimmykatu ix 3a HOMOMOroI0 TpagMUIMHUX METOHNIB 3XOGYTTS 3HAHB
4acTO He BAAETHCS i TOMY dyXe HiHHa st KopuctyBadis KCIII ingop-
Mallisi 3aIMNIAETHCS HEBUKOPUCTaHOIO.

3 ornsiy Ha 1ie, OCTaHHIM YacOM-BeJIUKa yBara IIpHIIIEThCS po3pod-
JICHHIO HOGUX Memodie nowyKy Ui onpayrosanns 3naie B Internet. Cooroj-
Hi BUHMK HOBUU HaNpsIMOK B OIPAIlbOBaHHI TEKCTOBOL iHdopmallii,
OCHOBOIO SIKOTO € mexHonoeis 3006yeanns snans Data Mining, 1m0 npu-
3Ha4YeHa 1JISl BUSIBJICHHS 2aubUHHUX 3HAHL Y dokymenmax cucteMu Web
(po3sa. 4.6).



Po3gin 7

CTBOPEHHA HOBUX 3HAHb
B IHNTENEKTYAJIBHNX CNCTEMAX

7.1. MexaHiaM cTBOpPEeHHSA

Sk Gyno 3asHageHo B ronepenHix pesdirax, KCIII modearoe npoyec
MUcnreHHA Aoduni, 30KpeMa, JIOTIKY oro mipkyeans (po3a. 5.1). VY cnpo-
meniih dopmi noriuni MipKyBaHHS JIOJMHU 3BOJSITHCS 110 TOTO, 10O
i3 O/(HOTO YM KIIBKOX nocuaans (ToOTO Ha MiZCTaBi HAsIBHUX 3HAHb) 3pO-
BUTH JIOTTYHO NPaBUIBHWUN 8UcHO60K (TOOTO ONCPXKATH HOBE 3HAHHA).
OnepXaHHS TIOAMHOIO HOGUX 3HAHD i3 HAAGHUX 3HAHb, OTPUMAHMX Ha
OCHOBI AOCBify po3B’si3aHHS XKUTTEBUX 3a1ay, HA3UBAIOTh MeXaHIZMOM
cmeopenns 3nans, OCHOBOIO 1IHOIO MEXAHI3MY € TaK 3BaHUM NPHHIIMI
modus ponens, 3riHO 3 AKUM: «AKIIO € iCTMHHE TBepIXKeHHsS A i1 icHye
npaswio suny «Hxwo A, mo B», 7o TRepaXeHHs! B TeX icTMHHO». IHaK-
Hie. KaxyuH, SIKUlo iCTUHHE nocunauHs (anyedenm), TO MOBUHEH OyTU
icTHHHYM | sucHogok (kKoHcekeenm) (posa. 5.1) [1.1—1.16].

Hexait, nanpuxian, bopuc i Okxcana e b6atskamu Maxcuma it Onveu
i Tpeba BU3HAUWTH, KUM IITH JOBOASThCS OXMH ogHomy. Lo sajauy
JHOIUHA PO3B’SI3YE Ha OCHOBI npaguna (npodykuii), sixe a3bepiraeThbesi B 11
nam’siti: «fkwo y miteit onHi ¥ 1i cami 6aThku, mo AiTH ¢ GpataMi
i cecrpaMuy. TaKMM 9HMHOM, PO3B’SI3YIOUH LIO 3a/a4y, JIOAMHA OfepXye
HoBe 3HaHHA: «Maxcum 1 Onvea — Gpat i cecTpar.

3a aHAJOriCI0 3 JIOJCHKMM MUCTEHHSIM Jylsi PO3B’S3aHHs sa1ad
y KCIII Tex BUKOPUCTOBYIOThCSI iHmenekmyanshi Komn’ omephi sacobu
CmMeopennA 3nans, IKi 3HNCHIOITS yirecnpamosanuil nepebip 3nane y b3
IJISL OlEPXKAHHS Hoeux 3HaHb [2.1-2.41, 3.1-3.25, 5.1-5.24, 6.1-6.20,
7.1-7.28}.

Hoei snanns moxyrs Oyru orpMani 8 KCIUI pisxmmu ciiocobamu.
MoxHa ofiepXaTy X YHACIIIOK JIOTIYHOIO aHamisy HagBHUX 3HaHb, 400
BHBECTH 3arajibHe [IpaBUIO 3 HagBHUX (haxTis, 4u 3acTOCYBaTU Ti cami
dakT i paBuia JUIS CXOXKHX (acouiaTuBHKX) 06’ekTiB. Huni € Taxi pis-
HOBUIY METOJIiB CTBOPEHHS HOBUX 3HAHb! :

» Oedyxmuenuil Memod Tiepenbayae JOTTYHKE nepexil y MipKyBaH-
HSIX 610 3aedavrozo TIPaBUIIA 0o ¥acmK06020 (OMUHMYHOTO, OKPEMOTO YU
MEHII 3araipHOTO) QaKTy, Ha SIKHU MOXHA MOUIMPUTH Lie SIPABUIIO;
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* indyxmuenuii memoo nependavac JOTIYHUN iepeXif /0 wacmxoeux
(ooMHUYHMX abo oKpeMux) dakTiB do 3aeanbrozo paBUIa, IO HOXM-
PIOETBCH Ha AaHi (hakTy; .

* CMBOPEHHA HOBUX 3HAHDL 3a anaveiero (mpadykyis) 30iHCHIOE TIepe-
Xill 8i0 4acmkoeux dakris (TIpaBuN) do IHINUX vacmkxosux GakTiB (TIpa-
BHJI); Y LBOMY pa3i IOCHNAHHSA i BUCHOBOK IOBHHHI BYTH CYIXEHHSIMN
(TBEpPIDKEHHSMM) OJHOTO i TOTO CAMOTO pigHs criAbHOCMI 3HAHD.

Ciiig 3a3Ha4uTH, 110 MEXaHi3M CTBOPEHHSI HOBUX 3HAHb Y JIIOOMHU
JUIMLUAETHCS [OKU LIE HEAOCTATHRO BURYEHUM. JIIOACHKUM MipKyBaH-
HSIM BJACTUBI HeOPMaNBHICTh, HEYITKICTh, HEAOTIYHICTb, BHKOPHC-
TaHHA o0pa3iB, eMOLIN i IOYYTTIB, HIO HAI3BHYAHO YCKIaJ(HIOE H0-
CILIKEHHS H MOAETIOBaHHS IMPOLIeCY CTBOPEHHST HOBUX 3HAHb.

7.2. MeTta n nokanbHi 4ini

Memoro nHa3UBaIOTL KiHLIEBRI pe3yJIRTAT, Ha KK CHPIMOBAaHi PO3y-
MOBI fipoliecH JIIOJWHHU. MeToro MoxXe OYyTH, HalIpHKIIa/, BYacHe rorpar-
JISTHHSL Ha po0oTy. AJle Nepel MM Tpeba BMHTHCS, OISTTHCS, TOCHIIA-
TH, CiCTA B MalUHMHY, HE MOTPAIIUTA Y «IIpOOKY», HOTXaTH 0 poBoTH.
JpificHieHHs yCiX LWMX nidyineli TIPUBOAMTDL A0 JOCSTHEHISL 0croenol
MeTH. K TUILKH YeproBa MeTa HOCATHYTA, MEpei JIOAUHOIO Biipasy
10CTAI0THL HOBI 1T, KOXEH KpOoK Ha IIAXY [I0 20206101 Memii Mac CBOIO
nokansHy memy. MO30K 3aRKIM 30CEPEIKCHUI HA METI HEBANEKIIO Bl
TOr0, M BUKOlY€ MOAMHA TIPOCTY Bi3HIHY POOOTY, M BUPIIIYE CKNajI-
Hy IHTENIEKTYAIbHY 3aauy. MeTa sMylilye IOTHHY Mucaumu.

3a anajorielo 3 JHOAUMHOIO, 1ONIYK PO3B’A3aHHS NMOCTaBjeHol 3a1ayi
B KCIHI 3aiCHIOCTBCS B iIHTEAEKTYAILHOMY MIPOLICCE CIIEODEHIA IHANY.
CyTHiCTh ULOIO I1pOLECY 110JSITaE B TOMY, I06 ya nificrasi amanisy
HasiBHuMX akriB i npaBui b3 oucpxatu (eueecmu) Tak 3pane HUIbOBE
TBEP/LKeHHS a0 crpocTyBaty ioro. Llirboee meepdaucenus aGo 3aznane-
riitb 3aknagaersca y B3, abo dopmyeThest cUCTEMOIO B npoucci giasory
3 KOpYCTyBayeM. 3arajibia mema 110111yKY, 1O MICTUTECSI B 3anumi Kopuc-
myea4a, pO3TOpPTaETLCS B nidyini, a TOCTABNICHA 3a1a9a PO3OUBACTRCS Ha
nidsadaui TOTH, MOKU He OYIYTL OTPUMAaHi elleMeHTapHi 3ajaul, pileH-
HSL AKUX CUCTEMI 3a30aleri/ib BiJIOMI.

PosrnsinemMo, Hampuxnan, sadayqy WONO apoizdy Ha aemomobinl 3i
Jveosa ¢ Kuis. g 3adaua Moxe GyTu 38eAcia, HAIIPUKIAM, 10 TAKUX
TPLOX Rid3aday TIpoi3ay:

1).3i /Ivgoea y Pigne;

2) i3 Pignoeo y Xumomup;

3) i3 Kumomupa ¢ Kuis.
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Koxny i3 mux 1migzagad, y cBOO Hepry, MOXHA IpoaHaIi3yBaTy
It po3OUTH Ha Ile APIOHIIN Fig3agadi. ¥ pe3yisraTi KOMILIEKCHOTO
BHpIIIeHHS IMX eJIeMEHTApHUX TIi3aKay MOXHa o;::epxa'm pPO3B’SI30K
3arajxpHol MocTanieHol 3axadl.

7.3. MexaRiaMm BU60OpPY 3HAHb

JTrofchkuit Mo30K 30epirae BeauKke YUCNo gakmie 1 npasua X BUKO-
pucranus. Koau momuHa OprcTynae 1o BUPIIeHHS HaBiTh HaUPpoOCTi-
woi sagayi, 10, BuGMpatoun roTpiOHi Ail, BoHA OIIPalbOBYE BEAMKMIA
obcar indopmauii. Hanpuxiian, iimydun Ha poOoTy, JOIIMHA BUXOIUTH i3
OVIMHKY i IpAMye 1o nepexpecTs.. ITepiy HiX TIEPETHYTH BYJIWIO,
JMONYHA dHMI3YE IHTEHCUBHICTD W MIBUAKICTE PYXy TPaHCIIOPTY, Bill-
CTAaHb JO IPOTHIEKHOTO TPOTYapy, CUTHAIY CBITIO(Opa Ha niepexpecTi.
BonHouac ii M0o30K OIpaliboBy€e BpaXeHHH, sIKi HE CTOCYIOThECH I1€peXo-
Iy BYIMI, ﬂanpu KJIaJl, TIOrOJHI YMOBM, MOIEJL MPOiX/KalouUX
MallTMH, 110poJia i BUCOTA JEPEB, 110 POCTYTEk 06abiu Jopory, BUI po3-
TAIIOBAHKMX HEMOLANIK GYMMHKIB. JIOIMHA TAaKOX JyMmae Ipo Micle,
KyIM BOHa e, npo Te, SIK IBUAKO il Tpeda Tam 6y'm, KO1'0 BOHA MOX¢E
3YCTPITH TOWIO.

Ojmak, SIKOM MoAMHA, MEepL HiX CTATH Ha upom(n)xy JaCTUHY, [1pO-
aHalisysaia © yei daxTy i npaBuaa, L0 BMinye i Mo30K (aie siki He
CTOCYIOThCS 11 OakaHHS IlepeiTy BYJIULI0), TO BOHa IpocTosula 6 Ha
TpoTyapi 6arato yacy. SIKuM e YNHOM JIIOACHEKNH MO30K i3 BEJINYE3HO-
r0 Pi3HOMAHITTS CBOIX 3HAHDL LIBUAKO BUOUpaE PparMeHTH, Lo Mmigxo-
ISTh TUTBKY O KOHKPETHOI CUTYalii? ¥ MO3Ky JIIOOHHU € CKNajHa
CUCTEMA, IKA KePYe eubopom ITPaBWILHOI peakilil Ha KOHKPETHY cutya-
ito. Mexaniam eubopy 6a0kye NYMKM, SIKi HE CTOCYIOTLCSI PO3B’SI3yBaHOI
B LcH MoMenT 3ana'di. Kojin JMo/iMHa CTUKAETHCH 3 SIKOIOCH CUTYAIUI€I0,
Mexanizm eubopy 3MYINYE T MO30K 30CEPSTUTHCS TINIbKY HA TUX 3HaH-
HSIX, SIKi HEODXIiIH1 AJIS1 JIOCSAIHEHHS NocTasjieHol MetH. s momman
(dakTH i [IpaBuAa, IO HAJEXATb JI0 3a/1a4, TIOB’ SI3AHUX 13 pobomoto, 308~
CiM He CTOCYIOThCs! h0i3dKu Ha poGoTY.

AHAJIOrIHO JIOUCHKOMY MUCIEHHIO MEXAHIZM CMEOpeHHA 3uaits iz b3
nae 3Mory supimyauyy KCII1 onpansoByBaTd TUIBKH TY YacTHHY
indopmaliii, sika HeOBXiTHa JUISI BUPIMICHHS KOHKPETHO NOCTaBACHOI
sagayl. MexaHism BuboOpy npocto irHopye HernoTpibHy iHgopMallito,
IO HE CTOCYETHCSt AOCSTHEHHS MOCTaBACHOI METH.

Y 38’43Ky 3 UM OCHOBHOIO TIPOoOAEMOIO TTiJ Yac POGOTH 3 BEJMKOIO
B3 ¢ npobiema nowyky 3xnans, pesesanmuux (BiIIIOBIHUX) po38 s3yea-
Hili 3adaui. Y 3anmyiTi MOXYTH OyTU BIACYTHI SIBHI BKa3iBKy (rIocuiIaHHs)
Ha 3HaHHd, HeoOXiaHi jyist il BupitenHa. Tomy HeoOXijHui crenianb-

100

HUH MexaHi3sM BUOOpY 3HaHb i3 B3, gxuii 3a ontcamu cymuocmeii (karo-
HoGuUx cAig), 1O MICTATECS B 3allUTi KopucTyBada (TOGTO B NocTaBaeHiH
3ajavi), 3Moxe sHait y b3 Binnosinni sHanusg. ToMy yrnopsdkysanis
(cmpyxmypysanns) 3uaHb y B3 3HaYHO MPHUCKOPIOE PO3B 430K ITOCTAB-
JieHoi 3agadi (poam. 5.1).

7.4. PiBHi iHTeneKTyanbHOCTI po3B’A3yBaHVX 3anayd

3adayi, o po3p’ssytotecsd B KCHUII, Marots pisHi pieni inmenexmy-
aasHocmi. Y 3B513Ky. 3 IIMM cvcTeMa TIOBMHHA BOJIOAITH BIATIOBIIHUME
pienamu po3yminna TUX 3a1ay, sIKi BOHa BUpiluye. PosrisgneMo X'y 1o-
PAIKY 3pOCMAHHS CMYhens po3yMIHHAL.

1. Ha nepuomy (nuxcnvomy) pisni cucrema opmye BizoBin Ha rocras-
JIeH] 3arTaHHsl (3anumiu) Ha OCHOBL hpsiMozo Memody cmeoperitst HasTBHVX
y cuctemi 3HaHb. Hexait, Harmpukian, y b3 cucTeMu 3akiiageni Taki 3HaHHS:

* «0 gocwmili panky, nicas cnidanky, Makc ide ¢ oghic.

* O cvomiii 200uni genopa ein nogepmacmscst 000oMy.

» [licas sevepi sin ideidye Kasuno».

Tozi na rneplomMy piBHi po3yMiHHsL cMcTeMa 3060B’s13aHa BMITH Bill-
[IOBiIaTH IPABUALHO Ha 3altUTaHHa ™HIY: «Koau Ma/cc noide @ oghic 7» un
«lllo pobums Makc nicas eeuepi »

Ha nepiniomy piBHi posyminas KCHII aniiicuioe mopghonoziunuii,
CUHMAKCUMHUIL ma ceManmuyHui ananiz 3anuTadb i BIAIOBIIHAX 3HAHD
Ta [IEPEBOJUTD iX Y GHYMPIUIHE NOOAHNUS B CUCTEMI.

2. Ha dpyzomy pisni no QyHKUIN pO3YMIHHA CUCTEMY JIOUAIOTHCS
3ac00U aozitHozo eueody indopMallii, 1110 MICTHTLCH ¥ 3HALAX. TakuMmu
3acobaMHU € npocmoposo-mumuacosi JOTIAHI YUK, 3HaTHI HHOPpOLNTH
iH(opMalLio, 1110 ABHO He TIPUCYTHS y 3danusx. Jsr nonepenHnoro
JIPUKJIIay Ha JIPYTOMY PiBHI pO3YMiHHSI MOXITHBE (pOpMYBatiisi BIILIIOBI-
aeil Ha sanutanus tany: «fo 6ysac paniwme: noisoxa Makca s ogic uu
iiozo eeveps?» TiNbKN 1OGYMYBABIIM #dcogy CIPYKTYPY 3HAHbL, CHCTEMA
3MOXC BUIIOBICTH Ha MOAIGHI 3alTUTaHHs!.

ILst peastizanii gpyroro pisus posymiriist y B3 oprauisyerics dodam-
Koea obnacmsb 3nanb (po3a. 5.4), je 36epiralOTHCA 3AKOHOMIPHOCTI, 110
HAJIEXKATb HO ¥aco60i CTPYKTYPH T10/1ii Ta IXHBO1 #pocmopoesoi opratizaitii.

3. Ha mpemvomy pieni 1o 3ac06iB Apyroro piBHst JIOARIOTLCS 3HAHHA
CUCTEMM i3 npobaemroi obnacmi y BULSsI cueHapiis abo upoyedyp. Ha
LBOMY PiBHI CMCTEMA [TOBMHHA laBaTH Bi[IIOBIMli Ha 3alMTAHHS THIY:
«lle 6ysae Maxc do éocemoi panky?» a6o «3eidku Maxc nosepmaemocs
dodomy » JLiist 1iboro y B3 cucteMu NOBUHHI OYTH cyenapii, AKi onucy-
I0Th NPOIECU «nepebyganns edomar, «nepebysanis ¢ ogici» Ta «nepeby-
SAHHA @ KA3uHO». TaKUM YMHOM, ¥ MeXaHi3Mi CTBOPEHHS HOBMX 3HAHL
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CHCTEMM, KPiM JIOTIYHOFO METOLY CTBOPEHHS, ITOBIHHI OyTH niepenbage-
Hi 3aCO0H cmaEopeHHs HOBUX 3HAHB 3Q CUEHapiamiL. , :

4. Ha wemeepmomy pieni cicreMa, TTOpsi, 3 ONpaIioBaHHAM iHdopMartii,
o 3HaxoquThes B B3, Mae 3MaTHICTR 10 PO3YMIHHS i onpalnioBaHHs dodam-
K06W:E 3HAHb, SIKI HAXOIIATh ¥ CUCTEMY IO dodanmkosux Kanasax tHbopMailii
i GesrrocepenHbo YIoB’sI3aHi 3 TI€I0 CHTYaIli€lo, B AKilt BOHM NOPO/DKYIOTHCSI.
Takym JOJATKOBMM KaHaoM iHdopMallil Moxe OyTH, HAIPUKIaL, 3ip, SKAM
BOJIONIIOTH IHTETICKTYaIbHI pobomomextiyni cucteMu (posf. 11).

Ha uemeepmomy piBHI po3yMiHHA CHCTEMa 3[aTHa BiJNOBaTH Ha
sanutanus TAIY: «Yomy Makc sideidye kazuno ?» a6o «Illo po6ums Marc
6 oici »

5. Ha w’amomy pisni B CUCTEMi BUKOPUCTOBYIOThCS 3aC00H didi0206020
CHIKyBaHHSA 3 KOPUCTYBaYaMH, EKCIIEpTaMy Ta iHILIMMUY MOSHUMU IKEPE-
JNaMy idcpopmauii. Ipu po3s’asaHHi 33434 1I6OTO PIBHA B CUCTEMI BUKO-
PHUCTOBYIOTECS TIPOLICAYPH TaK 3BAHWX MOGHUX AKmie, KOXHUM 13 SIKHUX
ABAAE CODOIO OUHHUIIIO MOGHO20 GUpPA3y, AKMI IIOEIHYE B cOOI TpU JNii:

* J0KYYit0 — BHCIOBJIEHHS Cy0’EKTOM CBOEL IYMKH;

» inokyyito — Ao, WO 3AIMCHIOETRCS 332 NOIIOMOI'OI0 MOBJIEHHS
(TBepAXEHHS, IPOXAHHA, HAKa3);

* nepaokyyilo — NOAATKOBUIA BIUIAB HA CIyXay:, U[00 YMOBUTH, 311~
BYBaTH, 38a0MTH TOMIO.

Ha n’srromy piBHi B cHcTeMi MOXYTh OYTH BUKOPHCTaHI NpaBrja
CTBOpPEHHS, IO CIUPAIOTECH HA 3HAHHS IIPO AAHOIO KOHKPETHOrO
cy6’exTa crinkysadHst. Harpukiaz, cncreMa MoxXe He JOBIPATH KOpU-
CTyBa4y i KOperyBaTy 3HaAHHs, 110 BBOASThCA Y B3, BiAmoBigHo /10 CBOIX
3HaHb MpO JaHOro cyb’ekra ¥ iHIIMX KOPHCTYBAdiB, i3 SIKUMM BOHA
paniile criIKyBajacs.

Pisenp posyminuga (intesekryaasHocti) KCIUI moxwa orinioBaru
TaKOX il 3AATHICTIO 4O AoACHenHs OTPUMAHOIO PE3Y/ILTATY po3B’si3aHn
3ajaui i Horo obrpynmyeanus (apeymenmauyii), Koy CUCTEMAa ITOKA3YE, 110
Pe3yLTaT He CYNEepeyrTDb Till CYKYyNHOCTI 3HaHb, SIKUMKU BOHA BOJIOJE.

7.5. MawmvHa CTBOPEHHA HOBUX 3HaHb

OCHOBHOIO TNIpOrpaMHoO-aliapatrHoio yactuuoio eupiuyeaya KCIUT
(po3n. 3.3) € mawuna cmeopenns (iHmepnpemamop npaesun, 610K N02iUHO20
CMBOpeHHS HOBUX 3HAND, N02iMHII 610K, N02iYHUI NAGHYEANBHUK, 0edyKmua-
HQ MauiuKa TOIO), IPYU3HAYEHA LIS 30IHCHEHHS nPOUeCy CmeopeHHs 3HaH~
1. B ocHoBy (DyHKUiIOHYBAHHS MawuHu cmeoperHs NOKIIAHEHO MEXAHIIM
CMEOperHs HOBUX 3HAb, IKUI YCTAHOBIOE nopsidok eubupanus npaesua i3 b3
Ta iX NONAILIIOTO 3acmocysanns (po3a. 7.1). Huxge posmisiayro npun-

AN poOOTH i OCHOBHI YHKILIT MauuHy cmeopents Hosux 3Hans (puc. 7.1)°

[3.1=3.25, 7.1-7.58].
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7.5.1. PopmyBaHHA POBOHOT MHOXXUHK PAKTIB | Npasun

Ko xopHcTyBad BBOIWTS Y CHCTEMY 3anum, MexaHizm CI@opests HoGUX
3HaH6 BUOUPAE BIMNIOBIHUIL crioci® 3acTocyBaHHs npaswi b3 anst poss’s-
3aHHS! 3ada4i, 10 MICTATBCA B 3alMTi, ¥ 3amyckae B POGOTY Mawiuny
CMGOPEHHSA.

OnepxaBmy 3agavdy,
uu-y MallMHa CTBOPEHHS gUbUpac
i 3 b3 isanocats y pobouy
; nam’smo . BMpimyBaqa (6&3}{
¢ JAHWX) TUILKY Ti 3HAHHA, SIKi
! MOXYTb 3HamoGMTUCS [IpU
i
!
¥
¥
E

o

e s ey

"iicmmemm npamm B3
I3 nsuwrom

Janum. |
Kopuemysaa =

pO3B’sizanHi i€l 3anaqi. dis
IBOTO MallMHA CTBOPECHHS
3iACHIOE ananis Tipasun b3
3 MeTOI0 BHOODY (axmusisa-
yil) T™MX i3 HUX, O BIANOBI-
IAXOTh Yini 1 nidyinsam po3p’s-
3yBadoi 3ajaui  (posa. 7.1).
Y pesyawtaTi ananizy B pobo-
uiii nam'smi BUpilrysatia oype
chopMoBaHa poboya MHOXNCU-
Ha paxkmie i npasun, HeoOXi1-
Ha JUIsI BUPILLICHHS TlOCTa-
BACHOT 34144,

Cnig 3azHauu™H, (1Mo Ma-
MKHA CTBOPEHHS, 3a3BMYai, 3aHOCUTH BIATMIOBINHI ¢dakti 1 ripasuia
B pobouy Nnam’aTh He 0pasy, a B [IPOLIeC po3B’asakHs 3ajaul B Alasio-
roBiil B3a€MO/Ii 3 KOPUCTYRAUEM.

Ispume;m “Kondrinmna §
BHOOpY Aploncunit L
npasur K npaswt (KM §

| Budip upasuaa
{oupitoerins
ﬁ‘nmf} AKHTY)

CupaunoBynanmml;
upaRiIa

Puc. 7.1 — Cxema mexaHizmMa CTBOpEREA
HOBHX 3HaHb

7.5.2. BicTaBneHHs gakTis i Npasun

MaluinHa CTBOpeHHS Tpaloe yukiivno. OCHOBHOIO ofiepallicto, 1o
BUKOHYETHCSL B KOXHOMY MK, € NOCHIKOBHE 3icmasaenus pobouoi
MHOXCUHU hakmig | npasua, cHOPMOBATIMX y POOOUIN ITaM’sITI BUPIILYBa-
Ya, 13 dakramm it npasuiaMu, IO MICTSITLCS B 3allMTi KOPUCTYBAYa,
MailiHa CTBOpPEHHS 3a/la€ TTOPSLIOK Teperiisiiy aakrepHATUBHUX (hak-
TiB i IPABWJI, PO3TABIOBYIOUM iX Y neBioMy nopsiaky. Boua 6epe yepro-
By nidyine i HAMaraeTbesi AoBeCT 11 icTuHHIicTb. Flporusuaorees Bel
(hakTi 1 npaBuaa poGOYOI MHOXMHH, 5K 3ICTaBJISHIOTLCS 3 DALULTIO.
ITpu 36iry BiAMOBIAHMX TBEpPAXeHb ICTUHHICTB MU BBAXAETHCS
JOBCIEHOIO 1 6epeThcst HACTYITHA MifLib.
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¥ mnpotieci 3icTaBleHHSs IPpaBUJl MOXYThb 3 IBUTHCA HOBI (akTH, sKi
MalIiiHa CTBOPEHHS HOBMX 3HaHb BHOCUTE Y poO04y MHOMCUHY (axmis.
Hanpuknan, i3 dakrtis «Hebo noxpume xmapamu» i «Bapomemp nadae»,
SIKI BXe 3HaXoSIThCH B poboyiit MHOXHWHI, CUCTEMAa MOXe BHBECTU
HoBHH bakT «Hezabapom nide dowp».

7.5.3. BupiweHHA KOHMMNIKTHUX cuTyaLlii

Manmsa cTBOpEHHS HOBUX 3HAHB 3HAXOMWUTH Yl MOXKJINBI BapiatiTi
pPO3B’43KiB IocTaBieHoi 3agayi. Tomy mis peamizamii (Tokasy iCTHHHO-
CTi) oxpemoi nidyini BoHa Moxe BUGPaTH Kitbka npagua, 1O YTBOPSTEH
TaK 3BaHy konaixmuy muoxcury npasus (KMID. Ockinvku B optiomy
LMK [TOLIYKY PiIlIeHHST MOXe CIIpAlJOBaTH TiIIbKHA 00He HPAGUno, (Ipo-
LeNypy eupiwenns KoHgaikmy (Qirbmparnc) MallMHa CTBOPEHHS BUKO-
Hy€, BUKOPUCTOBYIOUM BIATIOBINHI xpumepii idbopy, MO 3HaXOSTHCS
y 6a3i danux cucteMu. MalllMHa CTBOpPEHHSI HOBUX 3HaHb BUOMpae
3 KMIT nist peastizaniii edune npasuno, HafIpuaaTHiIIe Ut PO3B’ I3aHHA
TIOCTaBJICHOI 3a1ayi.

V npoyeci eupimienns xongaikmy Ha KOXHOMY LMK BUKOHYIOTBCH
Taxi jii.

1. Iz KMII Bukmoyalorbest Ti 1paBuiia, 1O BXe 3aCTOCOBYBAIMCH
B [IOTepe/IHiX IMKIax TIpoilecy BMOopy mpapwi. SRINO mcas 1LOro
KMIT crano nopoxHiM, To LMK 3aBepUIYETHCH.

2. OckinsKy B IPOLEC] po3p’si3aHHA 3a1a4i B poOouiil maM’sri 3’ 18-
JSIIOTBCS HOBi Ipasuna, To B KMIT saxmmalorsest «HailcBixiwi» ene-
MeHTU, a inuli 3 KMIT Bupansorses. SKimo Hose mpaBHiIo € €IUHUM, TO
BOHO 1 BMOWpaEThCs Jyisl 3aCTOCYBaHHS, ICHA YOro fpoiec BuGopy
B IILOMY LIMKJI 3aBEPILYETLCS.

3. Axuio 8 KMII € kinbka JOMiHYIOUMX OpaBU i3 piBHUM npiopure-
TOM, TO [1€peBara HanaeTbCs TOMY NPaBIly, sIKe MTOTPeOYE TepeBipsiHHsI
Hai6inbU020 YUCHA eEMEHTIB poOOYOi ITaM’sITi.

4, Slxauo micas 3piicHeHHsT nonepenHix xpokis y KMII yce x 3anu-
LWIOCS KiJIbKa MpaBuil, TO IO peanisallii BUGHMpaeThes OYIb-siKe 3 HUX
i riponiec BUOODPY IPUITHHSETHCA.

TaxyM YMHOM, TIpolenypa BUPIMICHHS! KOH(WIIKTIB MICTUTL aHa-
Ji3 TakMX TOKA3HMKIB, SIK NOSMOPIOEAHICING, HOGU3HA | cheyudixa
npasun y KMII, ski BAKOPUCTOBYIOTHCS 1IpY pO3B’sI3aHHI rocrasiie-
Hoi 3a/1ayi.

Crparerisa BApinieHHs KOHGUIIKTIB CYTTEBO BINIMBAE Ha MPOJYKTHB-
nicts podotu KCIIIL. Tomy npu BupobiaeHni niei crparerii 3aspuyaii
BUKOPUCTOBYIOTh KOMOIHAIIIO PI3HUX 0a30BMX MEXAHI3MIB BUDItLIEH HsI
KOH(MNIKTIB.
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7.5.4. CnpauroBaHHsa Ta aia npasun

Ha yepropoMy LIMKJIi 34iHCHIOETRCS cHpaurosans npasuia, oopaHo-
'O MEXaHI3MOM CTBOPEHHS 3 KoRGIikTHOL MEOXMHY. BlicHogok TIpaBy-
Jla, 10 CTPALIIOBANIO, 3aIlaM’ITOBYETLCS ¢ pobouiil ram’sITi BUpilllyBaya,
a IIpM odepscanni HO6020 3HAHHS 3aHOCUTECS Y B3 cucTeMHu. . .

Y pesyisrati cupayroeanis 3MiHCHIOETECS BU3HAYEHA 0if BUKOHAHHS
IEBHOI MPOLIEAYPH, lepeBipka OTPUMAHOIO pe3yJBTaTy MOCTABIEHOI
3a7a4i, 3MiHa KPUTEPilo BUOOpY KOHGIIKTYIOUMX [IpaBui, 1Iojava 3By-
KOBOI'O CUTHAY, iHilL[ilOBAHHS HOBHX Jill KOPHUCTYyBa4a TOIIO,

Y pasi norpeby MaluMHa CTBOPEHHSI MOXE 3MiIMCHUTH NOBEPHEHHS
(back tracking) mo nmonepeaHLol CUTYyarlil, 1moeb 3acToCyBATH. iHIIE Tpa-
BUWJIO MOLIYKY PO3B’S3KY ITOCTaBAeHOI 3a/1ayi.

Maiuna cTBOpEHHSI Ma€ 31aTHICTh (PYHKIIIOHYBATH H 3HAXOLUTU
pillieHHa HABITDh 3a HecTadi BXifgHoI indopmMaltii. AKIo, HallpuKnai, st
CIIpAlIOBaHHS YeProBoro rpabwia «JIxujo Hebo sxpume xmapamu i nadae
b6apomemp, mo Moxcausuil doup y pobodilit MHOXHHM He BUSABISIETHCSI
daxry «Hebo expume xmapamu», TO MalllUHA CTBOPEHHS Ma€ MOXJIM-
BiCTb CITMTATU IPO Lie KOPUCTYBaya. Y pasi MO3UTUBHOI BiANOBiLi Nei
¢hakT 3aHOCUTECS B pob0oYy MaM’ITh BUPilIyBaua.

7.6. Crparterii KepyBaHH CTBOPEHHAM HOBUX 3HaHb

O/1HUM 3 OCHOBHUX NuTaHb pyHkHioHyBaHHs KCIII ¢ BuGip empa-
mezii KepyeanHs CcMEOpeHHAM 3HAHb, XA BU3HAYMAC HAMpsIM TOIUYKY
pO3B’s13Ky 3afadi, cnocid ioro 3aificHeHHs, a TAKOX NOPSIOK 3acToCy-
BaHHS Ta CIpaLlOBatHsI TpaBui.,

Y KCIHII 3acTocOBYIOTHCS TaKi crmpamezii Kepyouunn cmeopennsim
Hooux 3uans {3.1-3.25, 7.1-7.58]:

a) Hpsmull Memod cmeopentisa Hoaux 3Hany (6I0 3Hans do Memu) KepyeThCst
3HAHNAMU, KOJUA Ha OCHOBI BIOMUX ghakmis BILIIYKYCTHCS po3e’ 130Kk 3adayi;

0) 360pomuuii Memood cmeopeHHs Hogux 3Hanb (6i0 Memu Ao 3HANHL) Kepy-
€TbCH Memoto, KONY BiIIYKYIOTbCS ¢hakmu, IO THATBEP/TKYIOTH JIOCAT-
HEeHH$ [TOCTARJIEHOI METH;

B) yukaiunuii Memod TIOERHYE B COOI  npsmuil 1 3eopomuuii MeToRW
CTBOPEHHSI HOBHX 3HaHb.

PosrnsiHemo 3a3HadeHi cTpaTerii 6ibUr HOKNAMHO.

7.6.1. NpsmMa (BrcxinHa) cTpareris CTBOPEHHA HOBUMX 3HaHb

Ipamuii Memod cmeopennssnans (cmpamezisi «3HU3Y HAz0py») TIONSATAE
B aHaJIi3i gidomux gpaxmie 1 TIOCIIOBHOMY 3aCTOCYBAHHI JI0 HUX Hpasua,
ILO TIOPOIXYIOT Ho6i gharmu. 1eli Tpoliec HarpoOMaILKEHHST HOGUX 3HAHb
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TPHUBAE€ JIOTH, NMOKH He Oyxe crBopeHo (akT, SIKUH BH3Hayae memy,
TOBTO po3es3anHs TIOCTABICHOI 3adaui.

Ipuxcaao 7. 1. Hexait, Hanpykian, B3 MicTHTs:

* mpaBuo 1:

* Sxuio «Hebo expume xmapamuy i « Bapomemp nadae», mo «Byoe Ooup ;

* TMpaBUIO 2:

s Sxwo «Byode dowp, mo «Tpeba s3amu napaconviy».

TlpunyctuMo TakoxX, IO B poboyy nam’ame eupiluygaua Hamiillia
indopmartis (poboua mMuoxcuna gpakmis):

» dakr 1: «Hebo expume xmapamu»;

* dakr 2: «bapomemp nadae».

Hexait samavyero cucreMy € BiTIOBib Ha 3anum kopucmysaua: « Ipeba
635MU NApAcoNvKy H»

AJITOPUTM Hpamoco Memoody CMEOPeHHs HOgUX 3HaHb Y IbOMY BITIAJKY
I10JIsAra€ B HaCTYITHOMY.

1. Posrnsinaerscs npaeuso 1. BoHo icmutno, ToMy 1o o6mBi Horo
JiBi YaCTUHM MPUCYTHI B poGouiil MHOXUHI. 3aCTOCOBYIOUU npaguio 1,
RoxaeMo gaxm «byde douwp» y pobody MHOXWHY.

2. Posrngnaertscs npasuso 2. BoHo icTMHHO, OCKUIBKM #OTO JiBa
YacTUHA 3HAXOAUTHCI B poboviit MHOXMHI. 3aCTOCOBYIOUN Hpaguao 2,
AojaeMo 110 poboyoi MHOXMHU dakT « Tpeba é3samu napacoaskys. 1iibo-
Be. TBEPIXEHHS BUBEIEHE i 3a/1a4ya BUpIlLIEHA.

VY upomy pasi DpUITYCKaEThCS, 1o 00uaBa dakTu 3a3Laierinh BBeIe-
Hi B poGouy ram’sath. Hacrpasni MalIMHa CTBOpEHHsI HOBMX 3HaHb MOXE
3’COBYBATH iCTUHHICTL (haKTy, 1110 BXOAUTH JO CKJIally OllpalibOBYBaHO-
ro npaBuJjia, 3alTUTYIOUM Tpo lie KOpUCTyBaya TO/i, KOJTH BOHA Hamara-
€ThCH 3aCTOCYBATH i€ ITPaBHIIO.

TaxuM YMHOM, ITOPUTM HPAMO20 MEmMOoOy CMBOPEHHS HOGUX 3HAMD
‘MiCTUTB Y cobi:

* MOCTAHOBKY 3a/a4i (BU3HAUEHHS METH);

* BH3HAYeHHA (akTiB B3, 1110 CTOCYIOThCS TOCTABIEHO] METH;

* OoflepKaHHS HOBMX 3HAHb, L0 BiANOBiIa0Th thakTaM i€l 3amaui;

* OOepXaHHS LIVTLOBOrO Pe3YJIBTaTy LILISIXOM CTBOPEHHST HOBUX 3HaHb.

[IpsaMuii MeTox CTBOpPEeHHS HOBUX 3HaHb, TOOTO IpOLEC TIEPeXOAy Bi/l
3HaHb 0 ULIBOBOrO PE3YNIBTaTy, Ha3MBalOTh TAKOX Keposanum 3HAHHAMU.

7.6.2. 3BOpoTHa (cnagHa) cTpareria CTBOPeHHSs
HOBUX 3HaHb

3eopomnuii (cnat)uuu) Memod CmeopenHs Hoeux 3Hanb (6id yini o
(paxmie) nojsrae B oprayisaiii mouryxy i surary 3 b3 dakris i nmpasui,
SIKT TTITBEPKYIOTE ICTHHHICTD Yinsogoeo meepdoenna. Lle TBepIKeHHS
Ha3uBalOTEL Ylreogor zinomesor (iX Moxe OyTH Kinbka), sKy dopmye
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BUPILIYBa4 Ha OCHOBI BXifiHO1 iHopMaltii, 0 MiCTHTLCS B 3aIIATi KOpH-
cTyBadya. MexaHisM cTBopeHHsI Bubupae 3 B3 daktu i mpaBuna it 3a
IIOTIOMOTOI0 3icmaeneHHs 3HAXOOUTh Cepell HUX Ti, UI0 MiATBEP/RKYIOTh
yineogy 2inomesy. SIKIO BOHA BMSIBWIIACS iCTUHHOIO, TO BUOHMpAaETHCS
HACTYNHA einome3a-nidyine; IO OETAJI3ye LILILOBY riIoTe3y, Ta BiNIIyKy-
fothbest dakTi, 1o mATBePKYIOTE ICTHHHICTE mimieroi rimotesn. [Ipo-
Liec CTBOPEHHS HOBHMX 3HAHb TPUBAaE 10 NOBHOTO BMYEPIIaHHA TiroTes.
3BOPOTHHI METO/I HA3UBAIOTE TAKOX Kepoeanum yiramu. Bid 3actoco-
BYETBHCS B THX BUIIAAKaX, KOJHM LIiJli BiTOMi Ta ix IopiBHAHO Hebararo.

IIpumad 7.5. IcTuHHiCTD TiNBOBOTO TBEpIXeHHS (Yini) « Tpeba ezamu
napacoasky» y IpUKJIazi 7.1 Ha OCHOBI 360pomHo20 Memody cmeopennﬂ
HOBUX 3HAHb 3AIUCHIOETECA B TaKUI CIIOCIO,

1. Posrisinaerscs npaguio 1. OcKiibKy BOHO He MIiCTUTD 11471 y Tipa-
Bili YaCTUHI, TO MEPEXOTUMO IO npaesuna 2.

2. Posriapaersesi npasuso 2. OcKilbKM BOHO MiCTHMTS LIk Y Npasiii
YacTHUHI, TO SIK nomouHa (MpoMiXKHA) niduite npmmaen,ca TBEPKEHHA
«Byde doup.

3. Ilomounoi nidyini HeMac B po6odiii MuoxuHi. ToMy posrsiiacThes
npasuno 1, 0 MICTUTH NIALINDL Y IpaBiit yacTuHi. O6uABI iloro JiBi
YaCTHHY 3HAXOAATbCS B po0OOYil MHOXMHI, TaK 110 L€ TBEPAXKEHHS
iCTUHHE. 3aCTOCOBYEMO npasuao 11 BUBOIMMO TBEPIXKEHHS «byde dowp,
AKe GYJIO MOIEPETHBLOIO HOMOUHOI NIdYin0.

4. 3acTOCOBYIOYH npasuao 2, y NiBiil YACTURI SIKOTO MiCTHTbCS TBEP-
IKeHHsT «byde dowp>, ofiepXNMO LUThOBE TBEPIKEHHS «Tpe6a e3amu
napacoavky».

Takum YuHOM, aJITOPUTM 360POMH020 MEMOOY CINGOPEHHS HOBUX 3HAHb
[10JIIra€ B HaCTYTIHOMY:

1. ¥V poGouy nam’siTh cUCTEMU BBOAUTBLCS! CIIUCOK UiAbOBUX 2inome3
(TBepIXEHB), ICTUHHICTD AIKMX Tpeba ZOBECTH.

2. MamuHa ¢cTBOpeHHsI BUOKpeMJloe y B3 crmucoxk npasui, npaet
YACMUHYU AKUX MICTATH Kinbosi einome3u,

3. Ha ocnoBi aigux vacmun m»unnenux IIpaBU HOPMYIOTECS 2inome-
3u-nioyini.

4., lllnsixoM 3icTaBIeHHS MIPaBUI B3 31 3HalIeHUMM B 11. 3 2inomeza-
Mu BWIYYaIOTBCS 3 PO3IISny xubni nioyiai,

5. CrMcoK yinboeux 2inomes OOIIOBHIOETLCS ICMUHHUMU niOyiiamu,
sIKi BUPILLlyBay OEPXYE BiJ KOPUCTYBava.

6. IpaBuna B3 sicTapisiorses i3 yinvosumu einomesamu i BU3Ha4a-
I0ThCH DaKTH, HIO MATBEPIKYIOTH iX icmunHicms,

7. Bu3Hava€eTbCs icmunnicne yinbogux zinomes Yepes 3ictraBleHHs ix
i3 ipaBunamu B3 i dakTamu (TBepIKeHHSIMH), OTPUMAHUMU B I1. 7.
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8. SIxmio He BCi yini DOCATHYTI (TOOTO He BCi yinvogi einomesu € icmun-
Hum), TO 3NIUCHIOETHCA Hepexio do n. 23 euayvenHam i3 posrn;my docse-
Hymux nioyinei.

9. Ticnst GocsiTHEHHS BCiX ITOCTaBIEHUX 1lijiel MallvHa CTBOPEHHS
TIPUIIHHsE poOOTY 1 Hanae KOPHCTYBady CITUCOK (bakTiB, sSIKi BU3Ha4Ya-
10Th PO3B’A30K Horo 3amadi. [Ipouieaypa cTBOpeHHS IPUNUHAETHCS Ta-
KOX, IKHIO He MOXHAa JOCSTITH MOCTARJIEHUX 1IiIeH.

PosrasiHyTi BUILie aJrOpUTMY MOXYTh CTBOPHTH BpaXeHHs, 11O Aps-
Muii METOI CTBOPEHHS HOBHUX 3HaHb NPOCTiINMii Ta eheKTUBHINTUIMA, HiX
36opomuuii, ane ne He Tak. EdekTuBHICTH Ti€l 4M iHINOI CTpaTeril
CTBOPEHHS 3aJIeXMUTh Bili XapakTepy 3amagi ¥ ymicty B3. IlpuMipom,
_y cHcTeMaxX MiaTHOCTMKM YacTillleé 3aCTOCOBYETHCA IPAMHUIA METOX

CTBOpPEeHHSI HOBMX 3HaHB, TOMi 5K y cUCTeMax IUaHyBaHHS eeKTUBHI-
LIVIM BUSIBJISIETHCS] 3BOPOTHUH MeTO[I,.
Ansa MiniMizanii 9acy BUpilleHHs 3a1a4 [pY BUKOPUCTaHHI pO3IIIsi-
- HYTHX BUILE cmpameeili Kepy8anHs cMEOPEeHHAM HO8UX 3HAHbL HHHI pO3-
‘.pOGJIeHI edeKTHBHI cnocobu noutyky i nepeaasady npaeun y CTpyKTypoBa-
'Hi#t B3, OCHOBHUMMU 3 SIKHX €:

a) TIOLIYK «y 2aUGUHY», TIDY AKOMY TTOLUYK 3HaHb y B3 snilicHIoeThCS
LUUIXOM nepexony 6i0 3azanvroeo (8epxHvozo piens B3) nmo demansnoeo
onucy (1o HUXHIX pigrie B3) po3s’a3yBaHoOil 3aayvi 3 HACTYIIHUM hogep-
HeHHAM Ha BEpXHill piBeHb Y KOXHOMY IIMKJI NOIIYKY;

0) TIOLYK «y wupuHy» ABJIAE co00I0 IMapayiesHUA MOMIyK HeoOXxiaAHo1
iHdbopmauii Ha OKpeMOMy piBHI 3HaHb b3 i3 HACTYITHUM IlepexoioM Ha
IHIUMI piBEeHb;

B) posbuska obaacmi B3 posg’szyeanoi zadaui Ha nidobaacmi 3anist
JOCATHEHHS TIPOMIXHUX 1IiNeH Ha HUISXY JO KiHIIEBOI METH;

T) gidcikanns (BUOAJIEHHS) 06nacTeil NOUIyKY, fe3nepcneKkmugHux JULst
VCITILIHOIO PO3B’sI3aHHS 3a1ayi.

JoxnanHiiie 3a3HaveHi. CIocoOU IMOLIYKY i eperisify HasiBHUX 3HaHb
y b3 HaBeneHi B po3dini 8.5.3 Ipy IoIyKy po3é’ a3ky 3udav Ha epagax.

Cnin 3a3sHaudTH, WO NPoLEC MOETIOBAHHA MUCICHHS JIOAUHU
JOCHTb CKJIaXHUM i MOXe He BKJIaJaTHCH B Mexi Tiel 4y iHmoi crparerii
KEPYBaHHS BUBOJOM Ha 3HaHHAX. ToMy w1t BupilteHHs 3amay y KCIIII
YaCTO BHKOPWCTOBYEThCSI KOMOiHOBanUll (Yukaiunuil) alrOPUTM CTBO-
pEHHST HOBMX 3HaHb ILUISIXOM 0araTopa3’oBOTO MepeKAro4erHsa 3 OJIHOTO
PEeXUMY KepyBaHHS Ha IHINIH, II0 € XapaKTEpPHOIO PUCOIO JIIOACHKOIO
MUCJIEHHS.

108

Po3ain 8

METOOM PO3B'A3AHHS
IHTENEKTYANBbHUX 3AOAY

8.1. Metoa peaomoLin

B ocHOBY cy4yacHUX s0zi¥Hux METOIIB PO3B’A3aHHS IHTEJEKTYAIBHUX
3aj1a4 NOKJIaneHi popMallbHi KOHCTPYKIIii dedykmuerol aoziku 3 BUKOPUC-
TaHHAM cunoziamis Apicmomens i wycaenns npedurxamie riepuioro MopsAaKy
(po3n. 6.2). BukopycToBYIOUM HEAYKTHBHY JIOTIKY, i3 JBOX YU KUTBKOX
HassBHMX aKciom MOXHA gugecmu IeproBe meepoxcenna-rnacridox. Hanpu-
KJlajl, Ha IiJCTaBi [BOX TBEPAXEHE: «Yci 200U cmepmniy 1 «Apicmomens —
Moduna» MOXHa 3pOOUTH BUCHOBOK: «Apicmomens cmepmuuip». Tlpouec
ONlEPXaHHsI HOGUX MEEPONCeHb 13 HAAGHUX 3HAHB 33 OTIOMOIOIO TEBHOIO
Habopy npasun 64600y Ha3UBAIOTD A02FHHUM GUEO00M Ha 3nanuax (pO3h. 7).

OCHOBHIM METOJIOM PO3B’SI3aHHS iHTEIEKTyATLHUX 331a4 i3 BUKOPUCTaH-
HSIM 202I4H020 CINGOPEHHSL HOBUX 3HAHYb € Memod pesomouiii [2.1-2.11, 2.15-2.19,
3.5-3.11, 6.2—-6.4, 6.16]. BinmoBinHo 1o 1sOro MeToAYy, i3 1BOX HasBHKX y B3
aKcioM (TBepIXKeHb) MOXHA 6UBeCMI HOGe MEepONCeHH, 1O HABUBAETHCS
pesoavsenmoro (pesosrouiero). THioBolo 3anadelo, 1o po3s’asyerscst B KCHIT
Ha TIICTaBi Memody pesontoyili, € 3anada asmomamuyHozo dokaly meopem,
y sIKift HeOOXiIHO BCTAHOBHUTH, YU € nteopemoio NaHe TBepKEHHS, TOOTO: Un
MOXHA BCTAHOBUTHU HOTO icmunHicms, BUXOISTYHN 3 HasiBHUX akcioM B3.

Hokaz meopem i3 BUKOPUCTAHHIM Memody pe3oatoyiil 31iACHIOETECS
y TaKOMy NOpAIKY. '

1. TeopemMa NOBOXWTLCH 6id npomueHozo, TO6TO B poboYy NaM’STh
BUpIilllyBaya BHOCHUTLCS 3aHepederHs TOTO TBEPIKEHHA, sIKe [MOTPIOHO
nosectu. Hanpuxoian, sikulo notpibHo gosect meopemy (paxm) P (a),
TO 10 6Ga3u 3HaHb BBOISIT meepdxcenns ~ P (a) (posn. 6.2). .

2. I'Iepe6npa10'rbc;1 aKciomH (ghpasu Xopra) poGouoi nam’siti BUpi-
LIyBaya, L0 BiAMOBIKAIOTH PO3B’I3yBaHiii 3a1a4i (3anuTy KOPUCTYBaya)
(po3a. 7.2). AIKwo opuH i Toi camuit npeduxam (nimepas) MiCTUTHCS
y CKJIalli of{Hi€l aKCIOMM i € 3anepeyennsm B iH1LiM, TO Ui aKCIOMHU € pe-
30166eHMHUMU (pe30AIoIOMUMY). YHACTIIOK 06’cdnanns X aKCIOM 1 6u-
AyHeHHs TYOMOIOUNX (Pi3HO3HAKOBMX) [PEAMKATIB YTBOPUTLCA pe30as-
eenma. SIK IpUKIaL, po3MITHEMO JBi aKCiOMM:

PX)v~Q(n2),
Q0,9 Vv~R(»2),
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nepwia 3 AKAX MICTHTD Y npaeiii 9acTAHi hezamuanuii nitepan ~ Q (y, 2),
a B JiBilt 4aCTHHi apyeoi' aKcioM¥ IIPUCYTHIH TOl caMul nosumueruil
Jitepan Q (y, 2). Lli akciomu € pezonseenmuumu 1 pezonséeHma 3aniCcyeTh-
cs y surisigi; P (x) ~R (¥, 2).

3. Ilepeminna moxe GyTH 3aMiHeHa KOHCTAHTOIO ab0 IHIIMM mepmom.
Hanpuknan, asi akcioMu

P(x)v ~Q(a,b),

Qx )V ~R(xy)
€ pesonvGermuumu. Y IbOMY pasi MepeMiHHA X 3icmagAsembCA 3 KOH-
CTaHTOIO &, ITepeMiHHa ¥ — i3 KOHCTAaHTOW b 1 pezonvsenma 3amicyeTh-
ca v Burstai: P (@) ~ R (a, b). Y niil nepeminni 3amineni Koncmanmamu.

" 4, AkcioMa-dakT Moxe pezosroeamu 3 GyIb-KUM NPEIUKATOM aKcio-
MH-TIpaBIUIa 32 CXeMolo, HaBesieHolo B 7. 2. Hanpukian, i3 daxry Q (a, b)
i ipaBuna P (x, y) ~ Q (x, y) ymeopumbcs pesonvgema-paxm P (a, b).

5. Pisni Kowcmanmu ne 3icmaensromoca 00HA 3 00HOI0, MOMY aKciomu

Pa) ~Q(a,b) | Q(a,c) ~ R (D, c) He e pezorveenmuumu.

6. SAxino B 1polieci JoKa3y TeopeMu OyInyTh ofepkaHi Oyab-siKi 1B
cynepeyauei axciomu ity P(a) i ~ P (a), TO iX pe30abeeHmoI0 € nopodic-
HA gpaza-cynepeuHicms, AKa O3Havae, [0 NMPHUIYINEHHA IIPO XUOHICTb
(3anepeuenns) TeopeMu HeBipHO. ToMy meopema € icmunnoro i TIpolec
JIOKa3y Ha 1IbOMY 3aKiHYYEThCS.

Heo6xijiHO 3a3Ha4MTH, IO BCi pe30abeeHMHI aKcioMU 3aAUUAIOMbCA
y B3 6e3 3MiH, a BCi pezonbeenmu, oTpHMaHi B IIpoLeci 10Ka3y TEOPEMH,
aHaN3YIOThCA peliakTopoM B3 Ha Hecynepeunicmo i enocamucs y b3,
YTBOPIOIOUM Hoe! 3HanHA TIpo TieBHY ITpO.

PosrisiHeMo - ITpUKAa[ BUKOPUCTaHHI Memody pesoawuiii 'y [IpO
«bamoku i dimu», HaBeleHoi y po3mini 6.2.3. Hexait y oMy npukiani
Tpeba NOBECTH icmuHHicmb meepoiceHHs:

«Bo6 € nawadxom Oneza».

3 ypaxyBaHHSM 3raflaHuX y po3sini 6.2.3 xoucmanm i npeduxamia 1o

3afiaqy MoxHa cpopMyIIOBaTH Y TaKUii cnioci6: doeecmu meopemy

_ P (B, 0) 3.1
Ha MiJICTaBi TAKUX 3HAHb (Ha 3HAHHAX) aoeiunol b3:
S(B,K) S(KO)
~S(xy)v P(x,y);
~S(npz)v P(yz);

~P(x,y)v ~P(yz)v P(xz).
Posp’sa3aHud L€l 3ama4i 3M1ACHIOETHCA B TaKiil I0CHiHOBHOCTI.
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1. BinmoBinHo a0 Memody pesoarouiil nonaMo no akcioM b3 zanepe-
uenns meopemu (8.1): {

P (B, 0); | ‘ (8.2)
S (B, K); | (83
S(K, 0); ‘ (8.4)
S, v P(xy); (8.5)
Smov P(yz); (8.6)
P(x,y)v ~P(y )V P(x2). (8.7)

2. 3aCTOCOBYIOUH pe30auil 1o TBepI[)KeHI: (8. 5) i (8 7), onepnmmo
De30AbeeHmy: :

S(x,y)v~P(y,z)v P(x, 2). . (8.8)

3. 3ictaBysioun y TBepmXeHHsX (8.2) 1 (8.8) mepeminHi x 3 B i 2
3 0, onepxXuMo:

S(B,y)v ~P( 0). (8.9)
4. 13 (8.3) i (8.9) BUXOAUTE:
P (K, 0). (8.10)
5. I3 (8.4) i (8.6) onepxumo:
P (K, O). (8.11)

6. 3aCTOCOBYIOUM pe30JoLIiIO JIo TBepmkeHb (8.10) i (8.11), onepxu-
MO CYIIEPEYHICTb.

1e o3nauae, uio meopema (8. I) € icmunrHoi0, LIE | € PO3B’SI3KOM LIIET
3a4a4i.

8.2. MeTtoau po3niaHaBaHHA o6pas3is

On{uM i3 OCHOBHUX THIIiB iHTENEKTYAILHUX 33/1a4 € po3nizHdedHus
obpasie (po3n. 3.6). Obpazamu MOXYTH OYTH 06°cxmu (npoyecu, ssuwa,
cumyayii Touo) neproi T1pO, a TakoX 306paxkeHHd (TUTOCKi i 06’eMHi),
curHany (MOBHI, €IeKTpHMYHi, onTUYHI), cueHapii Tollo. Haibinein
PO3NOBCIOIKEHUMY Ha ChOTOMHI € TaKi 3adaui posnisnasanta obpasie
[2.1-2.41, 3.1-3.25, 8.1-8.15].

8.2.1. IpenHTndbikauia

3adaua idenmupixauii Moxe OyTH fl0/aHa B TAKUX BapiaHTax.
1. B3 KCIII MictuTs MHOXUHY o6pasie nesHoi [IpO. KoxHuit o6pas
XapakTepusyeThct HabopoM ampubymie (03HaK, BIacTUBOCTE TOIIO).

111



3anaga KCHII nondarae y 3naxodscenni IEBHOTO 06pazy cepen MHOXUHHI
MOMIOHHX 3a OKPEMMMH oro atpubyTaMM, sIKi MIPUCYTHi, HApUKIAX,
y 3anumi kopucmyeatd.

2.Y B3 KCIII wemae mykaHoro o6pasy, Mo HPUCYTHIA y 3anumi
kopucmysaya. TloTpiGHO 3HaliTM Taki o6pasm B3, sAki 3a CyKymHicTIO
3aOBOJILHAIOTE aTpuOyTH o6pasy 3amury. Taka 3ajjaya XapakxrepHa,
HAIIpHMKJIaj, A NiaTHOCTUKY 3aXBopioBaHHs (a60 HecmpaBHOCTI), 1€
CUMIITOMHM XBOpOOM (SBMLIa) YacTO MOSICHIOIOTECH HE ONHI€I0 XBOPO-
6010 (HeCIPaBHICTIO), a LUINM iX «OyKeTOM».

3. I3 mesikoi MHoxcunu o6pasie 3 BIIOMMM IIPiOpUTCTOM aTpubyTiB
HeoOXinuo 3HAlTH Haiibirbu nioxodawuii oOpas3 i3 MOMISIAY 3a0aHOTO Kpu-
mepio onmumanvrocmi (nopienanns). Hanpuknag, noTpibHo BUOpaTv
MpUIATHI KK U1t TIKYBaHHsA KOHKPETHOI XBOpo6GU, BUXOISYM 3 BApTOC-
Ti, JedinmMTHOCTI ¥ eheKTHBHOCTI HASIBHMX JIiKADCHKMX MIperaparis.

4. Ha xin KCIIII monalothes pyxonucte 300paxicedns mexcmy, Hallu -
cagoro pisuaMmy royepkamu. Cucrema MOBMHHa po3Ni3HATH OYKBU
IILOIO TEKCTY i CTBOPUTHU /mexcmoguil doxymennt, i3 SIKUM 3MOXe Jaji
TripalfoBaTy mexcmosuii pedaxmop B3,

OmHuM i3 OCHOBHHX METONIB idenmugikauii € sicmasaenns posIizHa-
BaHOTO oOpa3y 3 emaioHOM, CYTHICTb SIKOTO MOoJisirae B HacTyriHoMmy. b3
KCIUI wmae emanonnuii Habip obpazie (3pazkie). CucreMi 3agaeTbCs
TOBUIBHWI HeideanvHuii 06paz i BOHA IOBUHHA HOr0 po3nisHamu X BAIATH
Ha BUXOJi 306paxeHHs 3paska, 1O BIAOBIae BXilHOMY obpa3y. Akiuo
TaKoro 3pa3ka HeMae B B3, 1o cucteMa IMoBMHHA PO 1ie IOBIIOMUTHU.

Hnst po3p’sisalHs 3aad po3llisHaBaHHS o0pa3iB po3pobJIEHU crie-
[aNBHUA METOJ, CHPYKMYPHO20 ORUCY 300DaXCEHD, Y SIKOMY 300paMCeHHS
(0o6pasu) 3amiHIOIOTECH HAGOPOM 03Hak, TIOB’SI3aHUX MiX cODOIO IIEBHU-
MU chisgionomenHs My (IAB. HUXYE).

8.2.2. Knacudikauia

3apgaHHs Keacugixauii iongrac y BifHeceHHi posinisHaBaHNX obpa-
3iB IO THX UM 1HIIMX Kaacie. OGpa3u KOXHOTO KJlacy 3rpyioBaHi 3a res-
HUMU QOPMATBHIMMU 03HaKamu abo npaguramu. ‘

3anava kaacugixayii MicTUTH y cobi:

* anatis BXigHuX o6’exTiB (06pasis);

* orc obpasiB y euxidHomy npocmopi 03HAK,

* YCTAHOBJIECHHs iHopmamugHux o3nax oOpa3iB, NOCTATHIX HJs iX
pOSIIiSHaBaHHSI‘

* TIepexif Bin euxzduoeo [IPOCTOPY O3HAK A0 npocmpy ingpopmamue-
HUX 03HAK,

* po3@’a3anns BRacHe 3aaaru po3nizHasanus oOpasis.

112

3adaua xracupixayii YOpMYIIOETbCH TAKUM YMHOM. 3aana MHO-
XWUHa obpazie X={x;} (i=1..m), ne m — 3aranbue «ucao obpasis.
KoxeHn i-it o6pa3 xapaKTepH3yeTbcsl MHONCUHOW o3Hak P ;= { p; I3
(i=1.m, j=1..n), nen — 3arajgbHe yucao o3nax (OXHAKOBE IS
BCix 06pa3siB), 3a IKMMH 3IiACHIOETECS #Or0 po3nizHaBaHHA. Byab-
SIKWM i-1 06pa3 MOXHa [TOJaTH ¥ BUTISLL {-1 mouku B n-MipHOMY npo-
cmopi; KOOpAUHaTaMU IKOIO € 3HayeHHA BiAMOBIAHMX o3Hak. OTXe,
MHOXHHa P 03Hak ycix oOpas3iB siBisie 00601-0 MaTpHITIO polepHocn
mxn.

Heo6xinHo macugbmyeamu MHOXUHY 06pa3113 X, ToOTO BiTHECTH X 10
TOTO YH iHIUOTO 3a3]a/Ieriflb BU3HAYEHOTO Kknacy Xy={x;;;} (k=1..K,

i=1.my, j=1..n), ne K—uucio xnacis (K «m); my — 9ucno obpa-
3iBy k-My KJaci, TaK mo. Y =m.
k

Ilpouecy knacudikarii, 3a3Buyail, epenye eTan TaKk 3BaHOIO Ha-
euanns «3 yaumenem» (po3lt. 10.4), OCHOBHMMH UiISIMU AKOTO € ghopmy-
8aHHs TUTIOBUX iHopmamuenux oznax po3miszHaBaHuX o6pasis. Tlponec
HaBYaHHSA @ yuumenem» IyXe CXOXHHA Ha HaBYaHHS JUTHHU andasity.
[MokasaBum auTHHI 306paxeHHs JiTepu «4», MU roBopumo iit: «Ie
aAimepa A». [INTHHA 3anaM’SITOBYE IngopmamusHi oznaxy W€l aimepu,
ToOTO B 1i NaM’aTi BiAGYBAIOTLECH MEBHI 3MiHH B IOTPIGHOMY HallpsiMi.
ITpotriec rtofaHHs JiTep NOBTOPIOETHCS 3HOBY i 3HOBY nom MOKH JIMTH-
Ha 3anam’arae Bei 33 itepn andasiry.

HaByaHHA «3 yyumenems 30IACHIOETBCS 38 IONOMOIOI0 TaK 3BaHUX
HA84ANbHUX BUGIpOK, 110 ¢KJIATAIOTLCS 3 TIAp «8XiOHUIl 06pa3 — euxiOHu i
cuenan 1 SIBISHOTH coOOW PeTiaMeHTOBaHuM Habip emaronnux obpasia,
SIKI HajieXaTb JI0 PO3rMSIHYTHUX Kaacig. Y TIpolleci HaeuanHs Ha BXij
CHCTEMU TIOJAEThCS Cepisl obpasie, 110 Harexcams (nozumueni obpasu)
abo ue Hanexcamv (Hezamueni 06pazu) LBOMY Kaacy W cHcTeMa ix
3anam’sitopye. Ha ocHoBI i€l iHdopMaltii cucteMa nosutina chopmy-
BaTH 03HaKU, 3a [IIOMOIOI0 SIKUX YHaloc O pOSHIIUTH no3umueii
W neecamueni o6pasu, SIK110 TaKi o3xnaku 3HalineHi, To Ha IX 0CHOBI 6y1y-
€ThCH gupiwansie mHAaguo, 10 BU3HAYAE kadc, IO SIKOTO HalleXath Ti un
iHILI oOpa3H.

Ha nincrasi nepiBHSHHA 06pasiB, 1o nonawTsesa Ha sxin KCHIT,
3 eTAIOHHUMM 00)a3aMUi HaBYaJibHOI BUGIpKM POBUTHCS BHUCHOBOK
PO SIKICTb HABYAAHA i MOXJIMBOCTI Iepexoay chCTeMy 10 poGoyoro
pexuMy po3nizHBaHHA 00pa3i. HasueHa cucTeMa 3maTHa posnisHa-
eamu 1ofaHi Ha {i BXil o6pa3u N BITHOCUTH IX 40 TOTC YM iHIIOro
kaacy.
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8.2.3. KnacTtepHuit aHani3

Kaacmepnuii anaaiz (kaacmepuzauia) Mac Ha MCTi ROGIA MHONCUHU 00pa-
3ig Ha JesiKe YUCIO epyn, SIKi Ha3UBAIOTH Kaacmepamu (cluster — zpyna,
ny4ox,, ckynuenns). O6pasyn KOXHOTO KIIACTEPa XapaKTepU3yIOThCS AKUMU-
HebYIb 3azansHumu enacmueocmamy (osxarxamu). YUCTIO KilacTepis, 3a3B1-
yaif, 3a3ua1erian Hegidomo. Ha Bigminy Bin 3amadi kiuacudikanii, po3cuska
Ha KJIacTepH 3AiHCHIOEThCSI 663 MOIepeHBOTO HaBYaHHS CUCTEMH i BU3HA-
YeHHs yycIa ¥ Tuny xinacis. ToMy 3anady xaacmepuszauyii Ha3UBaIOTh Kaacu-
tiayicro «be3 yuumens». MHOXKHHA BXiTHHX 06pasiB po3CHBAcTECSI Ha
KJIACTepH Tak, 1100 3abe3leduTH OINTUMalbHe (MakcHMaybHe 4 MiHi-
MaJibHe) 3HaYeHHs1 00paHOro KpUTepito Kiractepusaliil (oITuMisaltii).

3a aHanorieo i3 kaacugpixauicro, 3a8ava kaacmepuzayii onsirac B
posnonini MHOXUHV o6pasis X Ha K xaacmepie X ={x;;;} (k=1.K,

i=1.my, j=1.n), ne my — 4ncio obpasiBy k-my Knacrepi, Tak 110

Y, =m. Koxen knacrep X, Mae yenmp (20po) cj .
k ,

Tlonisn 6esniui o6pa3iB Ha Kaacu abo kaacmepu (naxi — Kaacu) 3iiic-
HIOEThCSL Ha IMIICTABI 3al@aHOTO kpumepin Kaacugpixayii, IKMA T10BUHEH
3a[I0BOJILHATY HACTYNHI He(bOpMdﬂle BUMOTH:

* 00pa3su pisHUX KJIaciB MOBUHHI OYTY Henog’ saanumu Mix cobolo;

' » 00pa3y OKpPeMOro KJIacy MOXYyTh OYTU Ho6 s3aHuMu;

* po3TIoin 0Opasis yeepeAyHi KOXHOTO KJIacy IIOBUHEH OYTH pieHOMIpHUM.

Kpumepiii knacugixayii, 3a3Budail, sABIsie cobolo mipy OausbKocmi
q(Xp) (k = 1...K) B3aeMHOTrO po3TallyBaHHS KJ‘IaCIB siKa Moxe 6yTH olli-
HeHa gidemansamu (puc. 8.1):

Knacmup B

gu .tn G .
by 5 b5
¢ *

0 - . w G » vl Cﬂ
/ - S e B N g
[ 2 ‘ nuff ‘ .1’(» .b 5 g3 ‘!)3 .
‘ w\ o p‘h’fﬁ“ .bﬂ iy
o, Mk .
— " - Xt
8) Knacmepu o6pazie Xy 8) Knacmepusain nesowniies

Puc. 8.1 — Cxema knacrepusanii o6pasis

* MIX Haiibauxcuumu CycitHiMH obpa3aMu KJiaciB qmm,
* MiX Haiidarsuiumu o0pa3aMM KIaciB q,,,, ;
* MiX Yyenmpamu xnacis q (c; ).
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Y MerToax posnizHaBaHHsI 06pasiB AK Mipa Gausskocmi MiX IBOMa
kaacamu Ai BripuiimaeThcs, 30e0iIBILIOTO, exnidosa eidcmaty MiX o0pa-
3aMH LIMX KJIaciB, NMONaHMX y BULJIS TOYOK Y 71-MipHOMY TIPOCTOPI O3HAK:

q(4,B)= J 2 @;=by)* (j=1.n)..
3

8.2.4. MeToau po3p’AsaHHs 3aaad po3nisHaBaHHA
o6pasis

Memodu po3p’si3aHst 3aad po3nisHaanHs obpasie MOXHa TIONLTHTH
Ha aBi BeJuki rpynum [2.1-2.41, 3.1-3.25, 8.1-8.15].

1. Juckpuminanmui memodu BHKOPHCTOBYIOTh OIMCAHHSA KOXHOIO
06pasy y BUIISLIO TOUKH B n-MIEDHOMY NPOCMOpPE 03HAK, BIACTUBUX TaHO-
My oGpa3sy (po3n. 8.2.2). Ho duckpuminarmuux METOIIB HaNIEXAaTh:

a) demepminicmcoki mMemodu, B SIKUX PIlIEHHS THOHO HAIEXKHOCTI
00pa3y 10 BU3HAYEHOTO KJIacy NPUHAMAEThes Ha OCHOBI aHAJI3y reoMeT-
PUYHHUX Mip 6au3skocmi MK TOYKAMH [TPOCTOPY O3HAK;

0) uUmosipnicni memodu baiieca, B AKMX HMOBIPHICTb HaJieXHOCTI
06pasiB JI0 TOTO YM iHILIOro KJacy BH3HAYaE€ThCsA HA OCHOBI HMOBIpHic-
HMX XapakKTepUCTUK po3MizHaBaHMX 00pa3siB, IONAHUX SIK 6UNAOKOEi
BEKTOPH JaHHX.

2. Cmpyxmypni memodu I'DYHTYIOTbCS Ha BUKODUCTaHHI c1pyKTypn
po3Mi3HaBaHUX o6pasiB i MicTITh ¥ cobi:

B) cunmaxcuuni (ainegicmu4ni) Memoodu, B KX 06pasy OTIMCYIOTHCA
MEBHUMM caoamu (pazamu), a Kracy o0OpaziB — JESIKOI0 GopMarbHow
Mo6010 11 po3Ni3HaBaHHS o0pa3a nojsrae y sinHecenHi dpasu j1o Tiei un
iHILIOl MOBM;

r) Ao2iuni Memodu, B STKMX KJacH o6pa3iB onMCYyIOThCS npedukamamu
(posn. 6.2) i posmisHaBaHHUi 00pa3 (IO XapaKTepM3YEThes HaGopom
O3HaK) Moxe 6yTH BiIHeCeHMH Jo JaHoro Kiacy, SKWO BiITOBIAHWIA
MpeArKaT npuiiMae 3HAYEHHS «CMUHAy.

Hait6inburoro nommupenns B cydacHux KCII aabynwu duckpumi-
HaHmHi memodu posnisnasanit 06pazie, po3rSIHYTI HIDKYE.

MertoA po3noniabHOI HoBepXHi

Y upoMy MeTO/li IPUITYCKAETHCS, 1110 MHOXWHY pO3Ili3HABaHUX 06’ €K~
TiB MOXe OYTH PO3IUICHO, BallpUKJIIajl, Ha iBa KJlacH — A i —' B fiesakoro
po3nodinbHoW noeepxnero, SKa, 3a3BUYa, sIBISIE COBOIO n-MIpHY zinep-
naowuny surnsny (puc. 8.1y
" . .
f(X)= 4 X Y Wpy (i=1l.n), (8.12)

i
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ge x={x},(i=1Ll.n) — BEKTOD, SIKMI1 BU3HAYAE [10JIOXKEHHS PO3Mi3-
HaBaHoro o6pasy y BUIJISIIi TOYKM B A-MipHOMY TIPOCTOPI 03Hak;, w;—
8azoei xoegbzuzenmu (napamempu) dyuxuii f(x).

IIpouec wHaguanna CUCTEMU IIONATAE Y BUSHAYCHHI ndpamempic
w; (i = 1...n) dyukuil f i 3piticH0ETECA Y TakMit crioci6.

1. 3agaeThbcs OYaTKOBUIA BEKTOP wo = {wpp }, (i=1l.n+1).

2. Ha BXin cucTeMy ONAETHCS 1TOCTII0BHICT emanonHux 00pasie x*
(k = 1...N), CYKYIHICTb SIKMX Ha3UBA€TbCs HABUANbHOW 6UBIPKOIO IOB-
KuHWU N. 3asnanerins BiioMa HaJeXHICTh KOXHOIO 3 HUX IO TOI'O YU
iHmIoro Kiacy obpasis.

- 3. BuxoHyeTbcs iTepalliffiHuit poliec YTOYHEHHA napamempie wy .

* 4KIIO Yeprosuii obpas x;* Halexuth xiuacy A (x, A) inpu

usoMy f(x) <0, To

Wer1 = Wy + ka*, c>0 (k = I.N),
* SIKIIIO YeproBuii oopas x * € B inpu upomy f(xy) >0, 1o
Wit T Wi — ka*, c> O, (k = IN),

Ie ¢ — Manuii napamerp, o BU3HAYAETHCS €KCIIEPUMEHTANBHO.

ITicnsa nobynoBy po3NOiILHOI TIOBEPXHI K BU3HaYeHHS napamem-
pie w; BUKOHYETBCS JTPOLIEC PO3NIZHABAHNA (macu([)ilcauiz“) obpa3iB 1s-
XOM IMICTaHOBKY TIOTOYHOI TOUKM X, IO Bilrosixac pO3IIl3HaBaHOMy
00pa3y, B PIBHSIHHSL AJI5I po3nodinbHoi noeepxni (8.12):

+ akuo f(x) <0, 10 x€ A;

« gkuio f(x) >0, toxe B.

Crnig 3a3HayuTH, o posnoalibHi dysknil (8.12) Moxyrs 6yru
TAKOX Kyckogo-ainiiinumu "W Heainidinumu. Ylobynosa Takux ¢y
SBJIsIE COBOI0 IOCUTH CKJIAAHY IPOOJIEMY, iKa TYT He pO3IIISIaTUMEThCS.

Merton Baiteca

Memod Bailcca HaneXuTh 10 AMOBIPHICHUX METO/IB PO3Mi3HABAHHS
00pa3iB, 1110 BUKOPUCTOBYIOTH OCHOBHI MOJIOXEHHS Teopii IMoBipHOC-
Teil. CyTHICTB IIbOTO METOMY IIONSTAaE B TAKOMY.

Hexait 3anaHa iimogipiicms p(x) TOSBY po3ltizHaBaHoro ofpasy, 1o
OIMMCYEThCSE BEKTOPOM X Yy TpocTopi o3Hak. Hexait Bimomi Takox
anpiopra iimogipHicms p(X;) HaJNEXKHOCTI LBOTO 06pasy o kiacy X,
a TaKOX HOTO YMOGHa wjinbHicme po3nodiay p (x /X ) (k=1.K), ne
K — gucno xiuacis,

Ha ocHoBi 3a3HaueH X anpioprux UMOBIpHICHUX XapaKTEpUCTHUK Bl}l-
MOBiTHO 10 MeToAy baileca MOXHa BU3HAUMTU TaK 3BaHI anocmepiopHi
iimosiprocmi p (X / x) nanesxcHocmi o6pasy o JaHOTO KJIacy:

pXe/x) =[p X)) px/ X)) /p(x) (k=1.K).
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3 OTpMMaHUX BEJIMYUH p (Xk /%) (k = 1...K) BUGHPAETLCS MaKcUMatb-
Ha arocTepiopHa ﬂMOBlleCTb p* (X, /%) (Hanpuxian, mpu k =k*), sxa
1 BKa3ye Ha HaJleXHICTh po3IyigHyTOro obpasy x 1o JaHoro Kiacy Xi*.

Meroz norenniiinnx gynkuii

Memod nomenyiiinux gyuxyit rpyHTYETHCS Ha inei nomenyiany enexcm-
Dpu4Hoz0 3apady, 3ano3uyeHiil i3 Kypey disuku. leii norenuian smexnry-
€ThCs B Mipy BiljialeHHs1 BilI LIEHTpa 3apsay. BiIoBiIHo 10 1bOro nomeH-
yitina ghynryia € MOHOTOHHO CTiagHOIO DYHKINE0 B IIPOCTOPI 03HAK.

3a aHaJIOTIEI0 3 METOIOM PO3n0JiNbHOI NOBEPXHI, B METONI nomeHUjiiHUX
@yHKyiii TaKoX 11epeabavacThes, O MHOXMHA PO3ITi3HaBaHHUX 06’ €KTiB
Moxe 6yTH po3liiieHa, Harpukiax, Haknacu A i B aiuiiinoro posnodine-
HOW yHKYiero Y BULIAN: :

fOO=1 o) (=l.n),

e x = {x;} (i = l...n) — BekTOP, SIKNil BU3HAYAE MOJIOXKEHHS PO3Ili3Ha-
BaHOro obpa3sy B n-mipromy HPOCTOPi O3HAK; O, — Barosi xoedinieHTH
(napaMeTpu) ¢yHKIUI; @; ( X )~ cucreMa ainidnux GyHKLM, SKi anpox-
CUMYIOTb PO3NOALIBYY (PYHKIIHIO.

S i B MeTozi posnodinvhoi nosepxui, Ha Bxix KCIII nonaerscs Ha-
euanvra subipia emanonnux obpaszie x;, = x.* (k = 1...N) nosxunoio N
3 BiIOMOIO [IPHHATEXHICTIO KOXHOI'O 3 HUX J0 TOrO YM iHUIOTO KJacy.

BBomutecst 10 po3misiny MO3UTHBHa GYHKIIA y BULSII:

D(x, ) =L 09, (x) ¢ (x¢) (k=L1..N),

Ha OCHOBI Kol OynyeTbcs nomenyiina gynxyia V ( x, x;-), 1o dopmy-
€THCSL HA eTalli Ha6YaHHA 1 33JI0BOJIbHIE YMOBAM:
Vi(x) =P (x,x), AKWo X € A;
Vi @) =—®D(x,x;), sixino x € B; (k=1..N).

ITpu po3nisHaBaHHi yeprosoro (k + 1)-z0 06pasy Xi; MOXJuBI Ta-
Ki BUTIAOKH:

a) AKIIMO V/C (x k+l) >0 IIpu ka A abo Vk (x k'H) <0 npnu
X +1 B, TO anropuT™ nipaBHIbHO Knacupikye obpas X, i 3HayeHHs
HOTEHUIAHOT QYHKLII 3aTHIIaeThCsl HE3MIHHUM: Vi () =V} (x);

6)akwo Vy (x,41) <0 mpu x4y A abo Vi (xp4) >0 mnpu
X g+1 B, TO BUHMKaE nomunka kaacugicayii, 1Ka BUINPaBIsieThesl LIS -
XOM BiAIIOBIIHOT KOpeKUii MOTeHLIHHO] DYHKLII:
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Vi1 (x) = Vi () + By @ (%, ;) a60 Vi) (%) =V () = Bty P (x,
X ), e B, — TIOCHiAOBHiCThMMCE, AKi BU3HAYAIOTECS 33 YMOBAMU!

B0 L Be= L B2=en

HasezieHi yMoBH 3aJI0BOJIbHSIE, HATIPUIUIA, 3HadeHus B, =vy/k, ne
Y — KOHCTaHT4, 110 BU3HAYAETHCHA eKCIIEPUMEHTAILHO. ‘

Ha croromsi BifoMo KijibKa airopyTMIB MOTeHIIHHUX DyHKIN, 110
BiApi3HAIOTECS, OJOBHMM YMHOM, CIIOCOBOM KOPEKIlii po3NOAUIBHUX
dyHKil i BuGopom Benudud B, y npoleci po3nisHaBaHHS o6pasiB.

8.3. NeHeTU4HI anropTMmn

8.3.1. OCHOBHI BM3Ha4YEeHHA

OcranHiMu pokamu B KCIIII Bce 1inplie BUKOPUCTOBYIOTECA 2eHe-
muvHi aszopummu po3B’SI3AHHS IHTENEKTYAJIBHUX 3a1a4, KOHLEITYaJlbHa
OCHOBA IKHX po3poblieHa aMepuKaHCEKUM YdeHuM Xoaandom. Y Horo
poGoTax 3alpoNOHOBaHl TakK 3BaHl esosrouiiini arzopummy PO3B’I3aHHS
3a/1aY 2ennoi inocenepii, IXi GA3YIOTHCS HA KOHLIETINSX egoaroyii (npupod-
noeo 8iobopy) i zenemuru Xupux ictor [8.1-8.31, 8.34-8.36].

lenemuuni ascopummu BUKOPHCTOBYIOTH MEXaHi3M 2eHemuuroz2o
cnadKkyeanHs y MPpYPOJIi, CYTHICTD SIKOTO II0JISIMA€ B HACTYIIHOMY. Y KOX-
Hilt KoriTuHi 6yan-aK0i XKuBol icmomu (opzarizmy, indueidyyma) MiCTUTE-
¢ BeA reHetmdda iHdopmanis npo CrajlkoBicTh 1ii€l icTOTH, 3arUcaHa
SIK CYKYIIHICTh MOJIEKYJ desoxcupubonykaeinosoi kucaomu (JHK), mwo
Ha3UBa€ETLCH Xxpomocomoro. Bora Mae BUIIS) JIaH1I0XKKA 1 MOXe CKTanaTH-
cs 3 MOIIEKYJI~HyK1eomudie 4omupsox TUIIIB, WO 1103HAYal0ThCs OyKBa-
Mud, T, C, G (A — anenin, T — tiMiH, C — uuTO3iH, G — ryaHin) i Ha-
3UBAIOTHCS 2enamu XpoMocoMU. BoHY kodyioms ypodaceni enacmusocmi
ictoTn (Koxip o4eif, CIaJKOBi XBOpOOU, THI BOROCCS TOWIO) i MOXYTh
HabyBaTH Pi3HHX 3HaYeHb, SIKi Ha3UBalOTh ameasmu. [lopadok pozmauty-
8aHHA TEHIB Y XpOMOCOMi BH3HAYAE ceHemuuHui koo (eeHomun) iCTOTH.
Kineska icTOT [aHOrO TEHOTUITY YTBOPIOIOTE HONyAAyito, a CYKYIIHICTb ii
CHAIKOEMHHUX BAACTHBOCTEN Ha3UBAIOTh eeH0doHIOM TTOTIYIISILIII.

BinnmosinHo 1o eeomrouiiinol meopii po3BUTKY CBITY KOXHA icTOTa Y HpU-
POl iparHe BYWCKUTH ¥ 3aJIHINTH [TicJis1 cebe YUCAeHHIlIe IIOTOMCTBO.

Hocsrmn 1iel MeTH MOXYTh JIMUIE Hadcunvhiwi icmomu A nonyasauyii

KHMBOTO CBITY. 3 oMy Ha Ie, KOXeH GIoJOTiaHHi BHA LiIecIIpaMoBa-
HO PO3BHUBAETHCA #i 3MIHIOETBCS TSI TOro, o6 sSIKHAWKpalle npucmocy-
samucs (adanmysamucs) 10 HABKOJIMNIHBOTO CEPeIOBHINA i BHXKUTH.

118

IIpo Te, HacKiNbKY MOIMYAALIS HpUcmMocoéana 10 cepenoamiia ICHY-
BaHH3, HACKLJIbKY OI1aronoTyq9Ho BoHa PO3BHUBAEThCSI, CYIATh I3 AUHAMI-
K¥ 3MiHH 1i vucensrocmi. JKiBi icTOTH, IKi Kpallle TIpUCTOCOBAHI 1O HaB-
KOJIMLIHBOIO CepeIOBUILLA, MAIOTh OLIbIIIE MOXAUMBOCTEN UL BIDKUBaHHS
1 POSMHOXEHHS, HiX MEHIL IIpUcTocoBani. THIMBIIyaIbHA IIPUCTOCOBa-
HiCTb KOXHOI iCTOTH 10 HaBKOJIMITHBOTO CepeOBHIIIa BIUIMBAE Ha reHo-
doHz moryJsii.

3aBIsIKN ceHemuMHOMY ChAOKYearHi0 HaHIaiKH yLI'IaL[KOBy}O Th BilI
GaTbKiB OCHOBHI SKOCTi IepenaHoi reHerwdHoi iHdopmauil. Tomy
HallalK¥ cuabHuX iCTOT TaKOX OYOYThb kpauje npucmocoganumy i 1icis
3MiHM KiJTbKOX IIOKOJIiHb IPUCTOCOBAHICTD iCTOT HAHOTO BHIY MOMITHO
3pocte. TaAKUM YHHOM, €€04I0Uia € npouecom onmuMizayii XKUTTEXisUIb-
HOCTI cy6’€KTiB, AIKUN HA3HBAIOTD NPOUECOM. 2EHEMUHO20 ROULYKY ORI~
MAAbHO20 GUDIUEHHA 3a0au] BUNCUBAHHS. ‘

8.3.2. MpuHumnm nodygosu 1 OYHKLIOHYBaHHSA
reHeTUYHUX arnropuTmis

lenemuunuit anzopumm (I4) siensie coGo komn’romepHy imimayio
MexXaHizmy eéoarouii y TIpUpOIi 3 BUKOPHUCTaHHSIM Modeaell (aHaIOLIB)
[IPUPOJHOTO BiIOOPY, IPUCTOCOBAHOCTI 0 3MiHIOBAHHX YMOB cepejo-
BHIIA ¥ TEHETHMYHOTO CMAaAKyBaHHS HAllagKaMu XHTTEBO BaXJIMBAX
BractuBocTe OateKiB (Tabi. 8.1).

Tabauun 8.1 — CTPYKTYpHi exeMeHTH IreHeTHYHOTO AITOPHTMY

MexaHism eBomIOLT i ©  IeHeTHUHMI aNropuT™
Xpomoboma Bexrop nepeMisHuX (CUMBOJIB abo Ymces)
Ien EnemenT (mo3umilig, JoKyc) XPOMOCOMH
Tenernynmit kon TTopstaoK MPOXOLKEHHS I'EHIB Y XPOMOCOMI

Icrora (iHmuBioyyM) CrpykrypoBaHuii Habip XpOMOCOM

Monynauia - VnopsikoBaHa CYKYITHICTb iCTOT

PoGota I'A noJisirae y CTBOPEHHI Hosux nonyasyiii icToT, 110 €BOJIO-
LiOHYIOTb 32 NPUHLMIIOM «guXcUsac Haticussriuuiv>. Moodeav npupooro-
20 8i06opy I'A BU3HAYa€E, IKUM YHWHOM CTBODIOEThCS TIONYJIsALA HAcTyII-
HOFO NOKOJIHHA. Y Mpoiieci BinGopy 3MiMCHIOETLCS LLIECIPSIMOBAHU
noWyK TaKUX éaacmueocmell iCToT, SIKi € LIHHUMH TIOIJISIAY TaK 3BaHOI
dimnec-pynxuii I'A, sika BU3HAYaE cmynine npucmocosanocmi (npudam-
Hocmi, adanmayii) iCTOT 10 YMOB IXHBOIO NIPOXUBaHHS.
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Modeas zenemuunozo cnaoxysanna 1A — 1e cTpyKrypoBaHUi Habip

WMYMHUX XPOMOCOM, KOXHA 3 SIKMX SBISE€ cOBOI0 GeKmop 3MIHHUX, THO
CKJIAJIAa€ThCs1 3 TIOCTIAOBHOCTI CUMBOJIIB 260 yucen. OcKilIbKU npupodna
XPOMOCOMA MICTUTE Y COO1 JIaHITIOXKOK HYKIICOTHIIIB “omupbox THITIB, BEK-~
TOPH 3MiHHEX TA TaKOX 3aIIUCYIOTh Y BUITISII IIOCIiJOBHOCTENH CUMBO-
JiB, BUKOPHCTOBYIOUN d6o-, mpu-abo vomupucumeonvruii aigasim.

Y Gararteox A BUKOPUCTOBYIOTHCSL MoOeni GiHAPHO20 KOOY8aHHA, IIE
eIeMEHTH 3MIHHMX (2enu) MaloTh 3HaYeHHA «0» qu «1», TakuMU MoIeJTsI-
M# MOXYThb OYTH aJleKBaTHO OIMCaHi NPOLIECH €BOJIOLII 6araThox MpH-
porHux nomysittiii. Koxua aminna x; (i = 1...n) 'y 6inapniii modeni TA
K0Oyembcs TICBHUM (hpazmeitmom XpOMOCOMMU, SIKUIM CKalacThed i3 dik-
COBaHOT0 yucha eenig (1abi. 8.2). [loyaTkoBi 3HAYEHHS TeHiB XpPOMOCOMH
reHepyIoThcsi B TA BUIAIKOBUM YMHOM ILISIXOM TOCHIZOBHOIO IpH-
CBOEHHS 3Ha4eHb 3MIHHMX y OiHapHOMY Komi. Posbuexa (dexodyeanis)
XpOMOCOMH Ha $parMeHTU 3IIMCHIOETECS 3a JTOIOMOIO TakK 3BaHOi
MACKU KapmyeaHHs, Ka «HaKpHBae» KUTbKa IeHiB i BU3HAYaE PO3MOILiI
CHAIKOEMHOI iHdopMallil B3IOBX XPOMOCOM.

Tabauyn 8.2 — JlexoyBaHHSA XpOMOCOMH Yy BeKTOp OIHAPBMX HepeMiHHUX

.. Xpomocoma . | 1101 | 1100 1000 | 1100 | 0101 | 1011 | 0010 | 0111 { 0110 | 1101

Mepemiani Xp | X | X3 | X [ X5 | X | X7 | Xg | X9 | Xy

Yucno reHiB m Yy MacLli KapTyBaHHS BU3Ha4Yae MaKCUMATBHC THC-
10 M MOXJIMBHX PO3psA/iB KoayBalHg 6iHapHoi iHpopManil y XpoMoco-
Mi. Hanpuknan, ko m =3, ToM =7; sakujo m =4, toM=15iT a.
Y Bunanky, HaBeeHOMY B maba. 8.2, macka xapmysanHs CKNala€ThCs
i3 Homupoox TeHIB, a YUCA0 NepeMiHHUX Y XPOMOCOMI IOpIBHIOE decsmu
(n =10).

BiwapHe TolaHHS XpOMOCOMM CIIPHYMHIOE TIEBHI TpYHHOUIL nNpu
BUKOHAHHI FEHETHYHOTO TIOLIYKY B HenepepeHux UPOCTOPaX BeJTHUKOI
poamipHocTi. s po3B’si3adHs TakuX 3ajiad po3podieHo HoBHIA TMN A
3 Hamypansnum kodysannam (RCGA), B sIKOMy XPOMOCOMH SBJISIOTH
coD0I0 BEKTOPH HATYypaIbHMX YHCel. 3aCTOCYBaHHS HAaTYPAITBHOTO KO-
HyBaHHs IHABHIIYE TOMHICTh PO3B’A3aHHS 3a1a4 i HIBUIKICTb 064MC-
JIeHB Yepes3 BUICYTHICTH orlepaliiit KOlIYBaHHH i IEKOIYBaHHSI XPOMOCOM
Ha KoxHoMy Kpolli TA.

Tlepexin Bin 6inaproeo- N0 HamypanbHoeo KOTYBAHHS 3M1HCHIOETHCS
y Takuil crioci6. JdBoiani nepemMidHi x; (/ = 1...n) XxpOMOCOMH ITORAIOTH-
csl Y OecAamKkoBOMY uucAeHHi 3a NOIIOMOTOI0 Tak 3BaHOro xody Ipes
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(ta6um. 8.3). fxmio decsATKOBi 3MiHHi 3alaHi B iwmepeasi [a;..bj], TO
Hamypanvhi decamicosi 3HaeHHs 3MIHHUX xd, MOXYThb 6ym BU3HaYeHi
TAKUM YHHOM:

Xg; = a; +ndi(bi~ai)/M, (i = 1---”)’

e ng — HaTypajbHe Liijie 1ecaTKOBE YHCIIO, siKe BU3HaYa€ TOpAIKOBHiA
HoMep i-ii JBOiYHOI 3MiHHOI y Kofi Ipest; M — MaKcHMalibHe NeCsITKO-
B YUCJIO pO3PSliB KOIYBaHHSA, 3yMOBJIEHe UHCJIOM TeHIB y Macui Kap-
mysanHa (y 1bOMY Buriagky M = 15).

Y tabauui 8.3 HaBeneHO NOpSIOK JIGKOI[YBaHHS{ ¢bparMeHTiB Xpo-
MOCOMHU Y BEKTOp Hamypassrux 3MiHHEX x. 3a nonoMorow kKomy Ipes
3MiHCHIOETECS TIepeXiZt A0 ABOIYHO-JIECSATKOBOIC KOy, Bil HBOIO — JIO
LIVTMX YMCeN i Jalli — 10 HATYpaIbHUX 3HaYeHb 3MiHHUX.

Tabauyn 8.3 — Ilopaus GiHapHMX MePeMiHHUX XPOMOCOMH

Kon Ipes Jpoiuuvit Kog - . | - [lecaTKoBHM Kof - | 3HAYEHHs 3MIHHUX
0000 0000 0 a;
0001 0001 / 1 a;+p;
0011 0010 2 a; +2B;
0010 0011 3 a; + 3p;
0110 0100 4 a; +4p;
0111 0101 5 a; + 5B;
0101 0110 6 a; + 6P,
0100 0111 7 a; + 7B,
1100 1000 8 a; + 8P,
1101 1001 9 a; + 9p;
1111 1010 10 a;+ 10B;
1110 1011 1 a; + LB,
1010 1100 12 a; + 12,
1011 1101 13 3+ 13p;
1001 1110 14 a; + 14,
1000 1111 15 b;
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8.3.3. l'eHeTU4HI oneparopu

Modens TA sBiige co60I0 YNOPAAKOBAHUWI HAOIp TaK 3BaHHX 2eHe-
mMusRUX onepamopis, SIKi MOHEJIIOIOTE penpodykmusnuil iporiec GopMy-
BaHHS HOBOI NOMYJIsAILii 3i cTapoi 3a MPpUHUMIIAMM I'€HETUIHOTO CIaJIKY~
BaHHS y ipupofi. lenemuuni onepamopu onMcyloTh IPoOLECH Tepeayi
HalIaKaM CITaiIKkOEMHHUX O3HaK OaThKiBCBKMX iCTOT A MiXTPUMKHU
JIOCTATHHOI'O PiBHS IIPUCTOCOBAHOCTI MTOTOMCTBA JIO HABKOJIMIIIHEOTO
cepeoBHIa. € Taki THIH 2eHemUMHUX onepaniopie, sIKi MOIENIOIOTH
TIpoLiecH eBOIOLii B ipuponi (puc. 8.2).

CxpemyBanns

T'A iMiTye eBOMIOIIIO HOMY/IAIT AK UMKJIIYHHAH IIpoitec BiATBOPEHHSI
i 3mMinm TIokoaine. Y Iipolieci eBoNIOLIT BilOyBaEThCA B3a€MOJIisA 6amb-
KIBCHKUX XPOMOCOM 3aJIst YTBOPEHHS Xxpomocom Hawadxa, OCHOBHMM
criocoboM i€l B3a€MOJIii € TAK 3BaHE CXpewfyéanHs, AK€ Ha3UBalOTb
TAKOX Kpoccoeepom (cross-over), abo kpoccinzoeepom (crossing-over).

Hosa nonyanuin:

| Crapa nomymsin:
Bambristhii
Xpasocons

Yemevnaui
onepaTop

XPOSOCOM
nednoRie

10011101

forotorie

Cxpewryaarion

10t 1 101,

HHII‘@!’-

, ‘ 10010110] |

Aiwﬂrmﬁr
11011100 11011100 T *{11010100]
| | o .fmﬁ'ﬂd’ﬁ | :

01011100

01at1100]—

IO L0011 1109

Conokuin

11000101

01011010)—

““"'{110"1 1!00‘!-—«-..,

Puc. 8.2 — Tunu reHeYHIHMX onepaTopis

Penpodimyin

[M1011100
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Y mpoiieci cxpelyBaHHs1 XpOMOCOMM OaTbKiB BUIIAAKOBHM YHHOM
nodinaromucs HA 0ea wu KiAbKka gpazmenmis, a MOTIM 06MiHIOIOMBCA UMY
¢dparmenramMu. Micuis 1oaisly XxpoMOCOM Ha Taki pparMeHTH Ha3HUBAIOTh
mouxamu abo po30iiogumu 3HaKaMy OTIEpaTopa CXpelllyBaHHsA. Y npak-
THYHHMX 3aCTOCYBAaHHSX HaluacTillle BUKOPHCTOBYETECS 00HOMOUKOGE
it deomoukoee CXpelllyBaHHS.

Jist cxpemtysaHs BUOMpaloThes ABi GaTBKiBCBKi ICTOTH: X;; 1 Xjp
(i = 1...n). 3HaYeHHS HOBOI'O TeHa X;, 3a3BH4Yail, BU3HaYaeThCA K JiHIiA-
Ha KOMOiHaLis:

X =axy +bxy (i=Ll.n),

pe:a=(1+ci—c;(1+2)); b=(cy (1 +2¢;)—cy);

c; 1 ¢, — BHIIAJKOBI YUCJIa, 1110 BUOHparoThes 3 Aiarnasony [0...1].

Tlpu cxpewjyeanni BUKOPUCTOBYIOTBCA TaKi cnocobu eubopy 6amukie-
CbKUX nap i3 iCTOT MOMyJsil:

a) naumixcis — GaTBKIBCbKi Tapy BUGUPAIOTHCA GUNadk060, MIPUUIOMY
KOXHAa iCTOTa MOXE CTaTH YYaCHMKOM CXPEIIYBaHS KiJILKOX 1ap;

6) inbpudunz — BUOMPAIOTECA iICTOTH, MAKCUMAALHO OAU3bKE OIHA O
OHOI BIITIOBIHO IO IPUNHATOTO Kpumepiio nodibnocmi;,

B) aym6pudunz — BUOUPAIOTBLCH ICTOTH, Maxcumansho daseki ofna Bi
OMIHOI 3a kpumepiem nodibrocmi.

OcKijibKY B IIPHPOMI CXPEIyIOThCA He BCi iCTOTH ITONYJISILL, TO dMo-
gipHicmo cxpeuyyeanns mapy icToT y [A, 3a3BHvail, KOHMBACTECS B MEXAX
60-90%. ‘ o

MyTtauis

I'pu cnazikyBaHHi MOXJIMBI TaK 3BaHi Mymayii, TOGTO 3MiHU BAaCTU-
BOCTeM OKpeMUX TreHiB y XpoMocoMax OaTbKiB, ITOB’SI3aHi 3 pisHUMU
30BHIIIHIMU (CIPUSTIMBAMM YU WIKIIJIMBUMU) BIUIMBAMU HaBKOJMALI-
HBOTO CepenoBHILa. 3MiHCHI FeHM NMepefaloThes HalUAAKy @ JOUAITH
oMy Hoeux enacmusocmeil. SIKIIO Ui BIaCTUBOCTI KOPUCHI, TO BOHM,
HIBUIMIE 32 Bee, 36epeXyThes y XxpoMocoMi Halanka. Ilpu 1iboMy Binoy-
JEeThCs! CTPUOKONOAiIGHE NiABUIIEHHS NHPUCMOCO8anocmi iCTOTH IO HaB-
KOJIMLIHBOTO CEPENOBHILA. '

Onepamop Mymawii riepebrpae TeHU XPOMOCOMH i 3MiIHIOE HasTBHHUIA
anneabHuil cTal OKpeMOTO Mymylo®ozo TeHa XpoMOcoMu (B HesIKiil BU-
naakoBiit Touwni) Ha npotunexHuit. Hanpuknan, y 6inapromy oneparopi
ONIMHULSA 3MIHIOETHCSA Ha HyJIb a60 HaBnaku. I1py HaTypasibHOMY KOLY-
BaHHi 3aCTOCOBYETHCSA BUIIAIKOBa MYTallifd, 3a SIKOI'O TeH, IO TArae
3MiHi, Ha0yBae BHITaJKOBOTO 3Ha4YeHHS 3 jliana3oHy ceoei aMminu. ITo-
PSIIKOBHI HOMEP LIBOTO F€Ha Y XpOMOCOMi BU3HAYAE cmyniib 6iOMIHHOC-
mi Hawadka 6id 6amoeka.
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Hopsiz i3 po3risiHyTOIO BHILIE moYeuHoio mymayicro, B TA MOXe BUKO- -

PUCTOBYBATHCA 2pynoea (OMHOYACHA) Mymayis KUTLKOX IeHiB y XpoMo-
comi. BinHonieHHsI Mymyrouux eenié O 3araibHOTO YMCJ1a T€HIB Y Xpo-
MOCOMi Ha3HBalOTb WiabHicmio mymauii,  BenvduHa sikoi B TA moxe
KonuBaTvcsg B Mexax 1—10%.

Insepcin

Oneparop ingepcii GopMye XxpoMocoMy Haillajika NUISTXOM TepecTa-

HOBKM (parMeHTiB GaThKIBCBKOI XpoMocoMu. Hmoeipricms ineepcii

reHiB OKpeMHMX iCTOT IpUPONHO]I MOy Isuii Heseuka i y TA BoHa, 3a-
3BMYAi, CTaHOBUTS MpubmusHo 1%.

Cenexnia

Cenekuyis pealisye TpoLEC «BIDKMBAHHS HAMCWIILHINIOT0», B SIKOMY
XpOMOCOMH BiIGMPAIOTBCS 3 GaThKIBCHKOI IOMYJIALIEl Y HACTYIIHY IeHe-
pauiio BiIMOBINHO 10 3axaHoi yizeoeoi @ynkyii (xpurepito’ BinGopy).
SHiACHIOETHCS COPTYBaHHSI | KOIMIOBAHHS AEKUIBKOX KpailUX iCTOT
y HOBY HOIMYJISILIO, K4 TTOTIM IIOTIOBHIOETECS 10 3a/1aHOl KUTBKOCTI 3a
JIOTIOMOT'010 oTiepalliif CXpelIyBaHHS if MyTallii.

Penponyxuis

[lin yac penpodykuii (konitoeanii) i3 GaTHKIBCHKOI XpoMOcoMU ¢op-
MYETCS OfHA ¥ KUIBKA XPOMOCOM Halla/KiB. Y upoMy pasi Benwki
HIAHCH [TOTPANUTHA B HACTYIHE ITOKOJIHHS MalOTh iCTOTH, GUIBLI TIpK-
CTOCOBaHI /10 HABKOJIMILIHLOTO CEPENOBUILA.

8.3.4. DyHKUioHansHa cxema reHeTUYHOro anropuTMy

INpouec dbyuknionysanss TA ckrafacThes 3 TaKUX onepayiii (puc. 8.3).

1. CrioyaTKy BHIIAZKOBUM THHOM IeHEPYETHCA noamiosa (cmapmo-
6a) TIOTYNAUIS, ;s hopMyBaHHS SIKO1 Hal{uacTillle BUKOPUCTOBYETHCS
TaK 3BaHa MoJIeNb koneca pyaemxu. IloBepxHsl «koneca» MOAiicHa Ha
CEKTOPH, sIK1 BIATIOBIIAIOTH ITOIIYJISILISIM XPOMOCOM i3 Pi3HHM CTYIIeHEM
npHcTocopanocti. «KyipKa», BAIQIKOBO 3yMMHUBIINCE B OBHOMY i3
CeKTOpiB, BU3HaYae BUOip BiAMOBIAHOI XpOMOCOMM i3 ITiel Ionysiii.

2. BusHavaeTwcst cmynins (indekc) npucmocoeanocmi KOXHOI iCTOTH
MOYaTKOBO]I MOMYJIANIl i OGUMCIIOETECS cepedHs RPpUCIOEo8aHicmb YCi€l
rionyAuii. YHacHiIoX 3acTocyBaHHsI ofieparopa cetexyii KoXHa ictora
OIEPXYE MOXJIMBICTD CTaTH 6aTHKOM i3 iIMOBIPHICTIO, IIPOIIOPUiHHOIO. 1i
HPHCTOCOBAHOCTI 10 YMOB iCHYBaHHS.
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3. BarekiBchKa.icToTa 3 IyKe BHCOKOIO IIPUCTOCOBAHICTIO BBAXAETE-
csl enimuor M Ge3nocepeiHho Koniloemses B HACTYIIHe TIOKONIHHA Ge3
3MiH. [H1i 6aTbKiBCbKI iCTOTH MOXYTB 3a3HATU BIUIUBY 2eHEMUYHUX one-
pamopie NI CTBOPEHHS HAIIAIKIB i3 GLIBLI BHCOKOIO NPHCTOCOBaHIC-
TIO, HIX iXHi 6aTbKH.

IcToTH 3 iyXe c1abKOoI0 IIPUCTOCOBAHICTIO BUIATSIIOTECA 3 ITonyrsilii. Bu-
KOPVICTOBYIOYH ONKCaHI (1epeTBOPEHHS, MOXHA CYTTEBO 36UILIIMIH ITPUCTO-
COBAHICT TIONYIIALLI HALIANKIB Y [TOPIBHSHHI 3 TPUCTOCOBAHICTIO OATBKIB.

4. BusHavacTsest npucmocosaticms icmomu-nawyadka, oTpuMaHa BHA-
CITIIOK PENPOAYKTUBHUX HepeTBOPeHb. AKINO MpUCTOCOBaHICTh iCTOTH BU-~
Hie CepeHLOI TIPUCTOCOBAHOCTI 6ATEKIB, TO LIS ICTOTA MEPEXOIUTD Y HOBE
MIOKOMIHHSA nonyanii. B iHmomy pasi BoHa BUIAIAETHCS 3 MOMYJSILIL.

5. MTyHKTH 2—4 airopHTMY IOBTOPIOIOTECA JOTH, TIOKM HOBa IIOMY-
JIALGST iICTOT-HALAKIB HE OYIIe LIIKOM 3an0GHEHOI0.

PoGoTa aaropuTMy NPUITMHAETHCS, IKIIO [IPOTATOM 3aJaHOro qucia
KPOKIB aJiroputMy (sike BuGHpaethes B Mexax 103—104) mpucrocosa-
HICTh iCTOT HaIlaJKIB 3aIMHIAETLCH HEe3MiHHOI0. Pesynprarom poboTH
anropurMy TA e GOpMYBaHHSA nonyAAYIT HAWAOKIe, KA MAE MAKCUMANb~
HY HPUCMOCOBAHIcMb IO YMOB iCHYBaHHS.

8.3.5. Mpukragy npakTnyHoro sacrtocysaHHA
FEHETUYHNX anropuTMis

3anava posnoniny inBecTuuii

OjHicwo 3 mpobiaeMHMX obJacTeil MPaKTUYHOTO BMKOpucTaHHs TA
B Gi3HEC-3aCTOCYBAHHAX € po3nodia ineecmuyii. Xpomocomamu y 1iit 3a-
Jladi BUCTYIIAIOTE iHGecmuuii, notamrosoro (cmapmogor) nonyasyieto —
nopmepens npoexmie ineecmuyiii, a eeHamu — oOCATV BKIIAJEHHS iHBe-
CTULIH Y KOXHUIL i3 IpoekTiB (Tabn. 8.4). O6racTio 3MiHU OKpeMOI'o
TeHa € MiHIMAJILHUI Ta MaKCUMaJlbHUE 0OCIrHY BKIaJeHHA B KOXHUM 13
mpoekTiB. JIpuOYTKOBICTh OKPEMOTO JIPOEKTY POSIIISAAETECS SK IIpU-
CTOCOBAHICTD ICTOTH O YMOB icHyBaHHs. [[inbosoro gynxyicro, o it~
JsiTae MakCHMIisaltii, € cymapruil doxid insecmopa.

Ta6auun 8.4 — Eneventn TA y 3anaui inBecTyBaHHA

TeHeTHYHMIT aropuT™ 3anaya iHBeCTYBaHHs
[Morynsauis Tloprdens inBecTHLIH
XpoMocoma OKpeMMmii 11poeKT (BapiaHT) iHBECTULIIH
TeHn (epeMiHHi) ) OG6csary iHBecTHIIH Y TpoekTi
ITpucTtocoBaHicTh icToTU TIpu6yTKoBiCTb IPOCKTY
Iluopa yHKIis CyMapHHIA I0Xi iHBecTopa
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3actocyBanHs TA CBiTUUTE, 110 3a MANTUX CyMapHUX 06ca2ie ingecmu-
yili 1HBECTYIOTBCSL TiIbKU npubymioei TIPOSKTH 3a MiHIMaabHux BKJa-
neHb. [IpuGyTKOBICTL MPOEKTIB Y IIPOLECi TeHETUYHOTO TOIIYKY 3p0oC-
Ta€, i 3’ABIAIOTHECS OLIBLI BUTIOHII BapiaHTH 1HBecTyBaHHS. SIKino
30iIBUIYBATH OOCST iHBECTHLINA, TO Oyie NMPHOYTKOBHUM BKJIaJeHHS
KOIIITiB Y 3HaYHO AOPOXYi MPoeKTH. OfHaK 3a MONATBILIOrO 30UIBIIEH -
HS1 00cATY iHBECTMILII NOCATAEThCS TIEBHMI TIOPIT MaKCUMAIBHOL TPy~
OYTKOBOCTi LIMX IIPOEKTIB i BUTLIHIIUMM CTa€ iHBECTYBaHHA MAaJIOIIPU-
6yrxoBux TipoekTiB. 3ynuHsoun TA y meBHHMiT MoMeHUT i oGupaloun
HalKpalui IPOEKTH, MOXHa OE€pXKaTH ONTHMANbHe BUPIIICHHS 3a/1a4i,
sike 3abe3reuye MaKCMMaJIbHUI NOXin iHBecTopa.

3anaya aHai3y pHHKOBOTO KOLIMKA

Punxoeum xownxom Ha3sUBaIOTh HAGIP moeapie, NPUIGAHUIX OIITOBUM
MOKYTILIEM Y MeXaX OKpeMoi mpan3axyii (punkoeoi onepauii, 3amoaenus).
3anava awasizy punkoeozo Kowuka TIONSATac Y GUAGACHHI acoyiamueHo
noeé’a3anux purkoeux npasun Tuny: «Sxuio eiobyracs nodia A, mo sxi nodii
(B, C, D Touio) eunuxryme enacniook ii». Hanpuxian, k1o MoKyreis
KynMB npuHTep (nodia A), T0 3 KO NMOBIPHIiCTIO BiH KYIHTH TIE
KapTpuaX, doTolarip Ta iHII acoyiamueno noe’sizani Tosapu. Lis sana-
Ya HaJeXUTb 00 Tvny 3aaay Data Mining (po3a. 4.5) i opiedToBaHa Ha
JOCIIKEHHS BEJIUKHNX iHpopMaliitHuX 6a3 JaHux JUs ITOUIYKY TeHICH -
Ui, L1abIoHIB i B3a€EMO3B’SI3KiB, 3MaTHUX JONOMOITH B TIPWIHATTI TaK-
TUYHHX i CTpaTeriYHUX pillleHb T Yac 3MiCHEHHS pUHKOBUX Oflepailiif.

Xpomocomoro y il 3anadi € eexmop yinux yucen V; (i =1...N), KoxeH
eJleMeHT (2eH) SIKOIo € Kodom (KMoYeM) i-re ToBapy (TOBapHOI rpynmn).
Uinvosa ynryis Mae BUDIISIL:

F=) k T, i=1.N),
i

ne: k; — 4acTora IonuTy i-10 ToBapHOro Habopy i3 yuciiom ToBapis 7} ;
N — uucno ToBapiB y wyxanomy Habopi, SiKi BXOAATH 1[0 MHOXUHKU T
YCiX KIII04iB TOBapiB, 10 MICTATLCA Y nopmeeni 3amoenens.

Memorw po3B’sA3aHHs 3afadyi € BU3HaYeHHsS Habopy TOBapiB, AKi
MaiOTh Halibinsluuii nonwn. YacTMHa Mo3uUii 110YaTKOBOI MOMyJIALI]
B I'A MicTUTB 3a37aJIeTiik BIIOMi TOBapH, a iHILI NO3uiLi] 3aI10BHIOIOTLCS
BHUITaAKOBUM YUHOM KIHYaMH TOBapis i3 MHoXVHK K. Cenexyia BiiOy-
BAETHCS 3 NPOIOPLIAHCIO CXEMOIO, BIIITOBIIHO /10 SIKOT YHCJIO HAIAKIB
TPONOPILIAHO 3aJieXUT) Bill 3HaAYeHHS LUTBOBOI QyHKIT 1U1g HOTOYHO-
ro Bexktopa. Cxpeujyearnsa BilOYBa€ThCsl 1UISIXOM OOMIiHY 3HaYE€HHSIMH
Pi3HUX MO3ULIA ABOX IMNAIKOBO Y3ATHX XpomocoM (Bektopis). Tlpu
3niCHeHH1 Mymauii 3H:MeHHS IESIKO1 IIO3HIT XpOMOCOMH 3aMiHIOEThCS!
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BUITAAKOBO B3TUM eJICMEHTOM i3 MHOXVHH K, KpUTepieM 3aKiHyeHHA
€ BIICYTHICTh NOJINIEHHSI UiNbOBOI (YHKIIl [POTATOM 3alaHOro
qurcia Kpokis TA.

Buxopuctanus T'A ripu po3p’sizaHHi-3a]1a4i aHanizy pUHK06020 Kouil-
Ka CBiIUUTH, 10 MIyKaHWM HaGip ToBapiB MoxXe OYyTU OTpMMAaHUii 3a
30—50 irepaiiit y BnanKy moUepeNHBOIO COPTYBaHHS JAHMX NPO TPaH -
3aKuii i 3a 60—90 irepaliiit — y BUMaaKy HeCOPTOBaHUX JaHUX. MIMOBip-
HiCTb BUKOHAHHS oNlepaliil cxpeufyeanns NpU LILOMY KOJIUBaETLCSH
B Mexax 0,4—0,5, mymayii — 0,05--0,1. 3i 36LbIIEHHIM PO3MIpiB aHa-
JIi30BaHOTO KOINWKA CJIiT 3MEHIIyBaTH 3a3HadeHi TMOBIpHOCTI.

8.3.6. Oco6nNnBOCTI 3aCTOCYBaHHA MEHETUYHMNX
anropuTMis

TonoBHOIO nepesaroio I'A € spaTHicTh po3B’si3yBiaTu 6azamoexcmpe-
Maabri 3a0a4i Ge3 HaIalaHHst YMOB Ha.BHJ UisoBol dyakuil. Hanpu-
xiaz, TA He notpeGye GesrepepBHOCT] (DYHKIIiI MeTH Ta il TIOXiHHKX.
Kpim Toro, JA mpatgoe 3a Oyab-sKOro (BUIaAKOBOFO) IOYATKOBOIO
HaOmukeHHst. OnHak sacrocyBadHs [A He 3abe3neyye ofiepXaHHs mo4-
HO20 ORMUMAAbHO20 PO3B’A3KY, AKe O BilIOBinao 2106arsHOMY excmpe-
MyMmy HiNLOBOI QyHKILi.

HuHi icuyioTh edeKTHBHI MeToNH PO3B’S3aHHA OITUMIi3aIifHux
3agad, MpelcTasaeHux, Harlpukias, y podorax [8.32, 8.33]. Haitposios-
CIOLKCHINNIMMY 3 HUX € epadicHmui METONH, 110 HaiOLIbll edeKTHBHI
[IpY. PO3B’SI3aHH] TaK 3BAHMX YHiM0OAAsHbiX 3304, ie LIboBa QYHKILis
Ma€ e€OUHUM AokanbHull (BIH Xe — erobanbhuil) excTpeMyM. Takum
YMHOM, SIKIIO [UTbOBa QYHKILIN Ma€e eINHAN EKCTPEMYM Y HOCTiIKYBa-
Hili obnacrti, To 3acTocyBaHHs [A € npobaemamuyHum, OCKIIbKU OyIb-
SIKUH rpaficHTHUM MeTO MOXe TIBMIIIE 1 npocTille 3HAHTH pO3BSI30K
3aa4i onTHMisanii.

TA jouinbHO BUKOPUCTOBYBATH IJIsSL PO3B’SI3aHHS bazamoexcmpe-
MaAbHux 3a0a4, JIe movricms po3BsA3KYy Oylie 3pocmamu B Mipy 30iibliieH-
HSI yacy poGOTH anroput™y. st HagiifHOCTI MOXHa [TOBTOPHO 3aMycTH -
TH 3aja4y, CIIOAIBAIOYMCEH Ha CHPUATIMUBIILME pPO3BUTOK MOMI.

EBoJiioltisi HEIIOBTOPHA i 3a HOBOTO MOE{HAHHS BUTIAIKOBUX YNHHUKIB
HOBE PillleHHS! MOXe BUSIBUTUCS KPallIM, HiX TIONEepe/Hi.

3actocyBanus A rmoTpebye sHauHMX 3ycym¥,_ I1ilt Yac HaCTPOIOBAHHS
il KOHKPETHY 3a[a4y, OCKUIBKM ONTUMAJIbHI 3HAYEHHS HOro Mo4aTKo-
BUX IlapaMeTpiB (po3Mip TMoOIyjsLii, Barosi KoedillieHTH IiIBoBOI
dbynkuii Tono) MOXyTh 6YyTH BU3HAYEHI JMIIe NUISXOM HONEPEAHBOTD
€XCIIEpPMMEHTANBHOTO JOCHIIKeHHs po3B’a3yBaHoi 3agaui. Kpim roro,
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y IT'A HeoGxinHo BUOHpPATH (HACTPOIOBATH) UMOGIPHOCHI 3ACMOCYEGHHS
2eHemu4HUX onepamopie, fAKi CyTTEBO BIUIMBAlOTh Ha 36ajlaHCOBAHICTh
TpolieciB fo6MpaHH # GOpPMYBaHHS HOBHUX NOKOJIHE MOMYJISALIM.

8.4. MeToaun rpynoBoro ypaxysaHHs apryMmeHTiB

HINpOKO PO3NOBCIOMXEHUMH AJIFOPUTMaMH PO3B’si3aHHs 1HTeJIEK-
TyanbHux 3aga4 y KCHII € memodu zpynoeozo ypaxyeanna apzymenmie
(MI'YA), axi BUKOPUCTOBYIOTh IPUHIMIIA €AMOOpeaHi3ayii eBOMIOLH-.
HHX IIpolieciB IpUpoHOTO 1060py ¥ npuponi [3.23, 8.34—8.36]. B ocho-
Bi MI'YA 3HaXomuTbCA TaK 3BaHMI Memod 6azamopa0noi cesekyii, HORio-
HO 10 TOTO, SIK i€ BiIGYBa€ThCs TIPU CENIEKILil pOCIUH a60 TBapHH.

Hanpuknan, 6azamopadna cenexyis pocaun 3MIHCHIOETHCS B TAKUIM
crioci6. BuciBaerbest iesiKa KifIbKiCTb HACIHHSI, 1O BUPOCTACE i 3anuiio-
€TBCS, YTBOPIOIOYH CKIIAAHI yenadkoeari Kombinayii. 3 HUX BUGHpacThCs
llesIKa 4acTUHA POCIMH i3 HAMGINBII BUPAXEHOIO 0KpeMOio &aacmi-
sicmio, O WiKaBUTH cefiexilioHepa. HaciHHS nux pociud 36MpaioTh
i 3HOBY BHMCIBalOTh /I YTBOPEHHS Ho6uX CKNAIHUX Kombinauyii. Yepes
KUIbKa nokonine (pSliB) MPOLIEC CeNeKLil 3ynuHsoms, OCKUIBKM MPU
HaMipHOMY [pOJIOBXEHHI CeNIeKIlil HACTAE QUPOONCEHH POCITHUH.
TakuM YMHOM, € onmuMdanbHe YNCIO ROKOAIHL 1| ONITUMANBHA KUILKICTE
HAciHHA, SIKC BiIOMPAEThCs B KOXHOMY TOKOJIIHH].

MI'VA peaiisye onepamop cenexyii zenemuurozo anzopummy (posn. 8.3)
i IPU3HAYEHU ], TOJIOBHUM YMHOM, IS PO3BSA3aHHA 3a/1au idenmuika-
Uii modeneii cKIafHuX 06’€xTiB, Mpouecis i sBula nesHoi [1pO, y sKiii
npawoe KCHIIL

Cymnicmo aazopummie MIYVA nonsrac B Hacryunomy. Hexait
HEOOXiHO PO3B’SI3aTH 3adauy idedmugbikayil cKIaIHOTO 00’€KTa 3 HeBi-
JIOMOIO CTPYKTYPOIO: '

y=rx, ' (8.13)

ae: x={x;}, (i =1...n) - n-MipHHI BEKTOP BXOIB 06’CKTa, y — BUXII
o0’exra; f— HeBiloMa QYHKNIS, 11O Nijsrac ireHTudikauii.

Hns BUsHaueHHs BUMIAMY GYHKLIT / Ha BXOM 06’€KTa IT04a€ThCS
CYKYITHICTh BEKTODIiB BXillHUY CHTHaniB x; ={x;} (i = l..n, / = 1..N)
i bikcytoTsest BUXifHI peakui o6’ekra y; (/ = 1...N). Okpemuit BekTOp
X/ Ha3HBalOTh €KCHEPUMEHTVIBHOIO MOYKOI0 B n-MipHOMY TIPOCTOPI cno-
cmepexcens. MHOXUHA N mouok cnocmepexcens GOPMYETHCS 3a3/ae=
Tiib 1 CKIAAAETRCS i3 IIBOX YacTHH, SIKi HA3UBAIOThCS HA8AABHOW T nepe-
8ipouno10 eubipkamu (nocaidogiocnamu).

129



Peaknist 06’ekra y Ha BXigHi curHanu crocrepexenb x; (/ = 1...N)
Moxe OyTH MoJaHa Y BUIVISLI y3aeanvienozo noainoma Koamoeoposa —
Taéopa:

y=a,+ Z ax + Z Z ay; X% +E Z kL X% % o, (8.14)
El <3

Iie BCi KoeiLlieATH € HegidoMumu i TIISTAIOTE BU3HAUYEHHIO,

Possszanns 3amavi izeHTHdikailil nossrae y 3HaXOLXEHHI TaKuX
KoedillieHTIB: TIOJIiHOMa, SIKi 3a6e3neqylou, meyM cepedHboKedaipa-
MUYHOT HOXUDKU:

el= (I/N)Z‘ [y —f(x;)]2 — min. (8.15)
Fl

OT1xe, NMOCTaB/IEHA 3adaua idenmugikayii 3BONXATECS 00 onmumiza-
yiiinoi 3a0a4i 8iOHOGAEHHA d)ymcuu 3a eKCIIEpUMEHTAIIbHUMU movKamy
cnocmepecens.

B anropurMax MFYA y3arajipHeHM TioiHoM Koamoroposa — [a-
Bopa TNOAETHCA SIK 6azamopsadHa CYKYRHICMb nOAIHOMIE 13 MEHILUM YHC-
JIOM WIEHIB. SIK NpyKiIaf po3yIsgeMo MOJiIHOM 4eTBepTOl CTeNeHi:

y= ao+a1x+a2x2+a3x3+a4x4 (8.16)
SIKUH MOXKHA IIOJATH y BUTJIAMI TPHOX TAKUX 4ACTKOBUX RONHOMIE:
pi=by+tbyx+byxt; (8.17)
) =byi3 Fbyxt; (8.18)
p3=c0+c1p1\+czp2. (8.19)

'Hageneni tionivomu (8.17)—(8.19) possinaotsest B MIVA six
caMOCTIMHI YacTKOBI piBHIHHA perpecii, siKi B CYKyMHOCTI pO3BA3YIOTh
rocrasieHy 3afauy igentudikauii. IIpy oMy ogHi # Ti cami TOuKM
crocTepexXeHb BUKOPHCTOBYIOTBCH WIS BiTHOBIEHHS K Y4aCTKOBUX
ITOJIIHOMIB, TaK i BChOI'O NMOJIiHOMA B IILTIOMY.

g9 KOXHOI napu enremenmie naguansHol eubipxu GYIyeTbC nepuiuii
pAao 4ACMKOBUX onucie (onoprux Modeneil), 10610 hopMyeThCst nepuuii
A0 cenexuyil:

D =£x, %), 1D =Fx,x3) 0, YD =FGeng 5 28, (8.20)

ze M1 — uucao modeneil nepioro pagy cenexuu ,uopxamoe qncny cno-
ayvens Cy2.

* 3rinHo 3 memodom nalimenuiux xeaapamte (MHK) BU3HAYaOThCH
ouinku koeiyicnmie modeneii (8.20). Y 1puxiani 3 MoJiHOMOM YeTBEp-
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Toi creneHi (8.16) BU3HavatoThCs OWIHKM b, (s = 0...4) koedilieHTIB
yacTkoBUX onucis (8.17)—(8.19) mis Bciel MHOXUHU Mozeneil (8.20).
Haiibinplie 41CI0 WIeHIB Y KOXHil Mozieni ZopiBHIOE TphoM. OTXe, IS
BH3HAYeHHS OLIHOK KoedinieHTiB KoxXHOI Mogerti THITy (8.20) 3a merto-
noM MHK nocHTs 40THPHOX TOYOK HAaBYAIBHOI BUGIpKH. Y npoMy pasi
BEMYUHY Py, P; i p; IPUAMAIOTECS PIBHUMY BHaYCHHIO BUXOLY 06’ €K~
Ta y, SKUU BiAAITOBiIa€ MMEBHii HaBYANbHIN BUGIpII.

3 oTprMaHuUX MogelIeH riepuroro psiay cenekuii (8.20) (yxe 3 Bizomu-
MU KoedillieHTaM¥) BiNOBIZHO A0 MPUHLMIY celeKUii BUGMpaeThes
nesike yucino M1* kpawux modenei. [Jisi bOTO Ha BXiX 06’ekTa Nnoja-
€TBCA nepesipoura eubipka (TOUKHU SIKOI He BUKOPUCTOBYBAJIUCS Y HaB-
YanbHif BUGIpLI) i OLIHIOETHCS TaK 3BaHUU cmynmiHb peeyaspHocmi
(onmumansrocmi) Koxnol u-i Mozeni (8 20) 3rimHo i3 Kpumepiem onmu-
Mansrocmi (8.16), To6TO

Nt . I .
eu2=(l/N*)§ =312 »min, @=1.M)  (8.21)
1 .

e N* — gyciio TOYOK y NepeBipodHil BitGipui; y;* — AilicHe 3HaYeH-
Hsl BUXIIHOTO CHTHAlIy 06’¢kTa B /- TOYLi NepeBipOYHOI BUOIPKHM;
Yui — BUXin o6’eKTa, PO3paxoBaHMiA 3a |L-10 MOAEJLIIO.
3 Mmoneneil nepwozo pady cenexyii 3a xpurepiem (8.21) Bubupaetses
M1* xpamux mojesei i Ha iX OCHOBi GYAYETBCS dpyeuil pad cesexyii:
@ =D, 0); 7 =7y D,y . _.
@ =f oy O, y0), (8.22)
e M2 =Ml *< M1
JHani 3a merotom MHK BH3HayaoThcs OmHKM KoedilieHTiB Mojie-
Jieit (8.22) i 3HoBy 3a KpuTepieM ontnManbHocTi (8.21) i3 Moaeneit apyro-
ro pafy cejexiii Bubnpalotecss M2* xpawux Monesei, e M2* < MI1*,
Psinu cenexitii HapomyIOThCS AOTH, IIOKH MOXHOKa (8.21) 3McHILlyeThes.
k0 BOHA TOYMHAE NMAJATH. 3aHAJTO TOBIALHO i 3MEHILUEHHS CTaHe
MCHILUYM BiJ 3a3najeriib OGYMOBJEHOI MaIOi BeJIMUMHM, TO MPOLEC
CeJIeKIIii 3aBepUIyETHCH, '
Takum unHoM, MI'YA nongrae y mocninoBHoMy nepedopi 4acTKOBHX
MojieNieil 00’eKTa, K Ha3UBAIOTBCS padamu (NOKONHHAMU) cenexyil.
KoxXuuii yacTkoBmii OlMC HACTYNHOTO psNY € (PYHKUIEIO dgox apeymen-
mie, 1110 3aJIeXaTh Bl PYHKYIll NONEPeTHLOro Psimy cefleKiii. 3a nocry-
JTOBOTO TABUIIEHHA CKIARHOCTI Mo/ieJieil 3SHaYeHHST KpUTepiio cenekIii
NPOXOAUTb Yepes Horo MiHiManbHe 3HaveHHS. OTXe, iCHye €IdHa
MoOJieJIb ONITUMAALHOI CKIAXHOCTI, sIKa i MpriiMaeThCcst IK MOMENb po3-
DJISTHYTOTO 00’€KTa KEpyBaHHS.
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Ha panwuit yac BigoMe Bennke uuciao arroputmis MI'VA, ocHOBHU-
MU 3 AKHUX €:

° 6araTop;mH1 TIOJIIHOMiaJILHi AITOPHUTMH 3 JHHIAHUMY, KBaJ.lpaan-
HUMM, KOBapialiifHUMH Ta MyJIBTUIUIIKATUBHUMHU MOJIEISAMM;

. 'KOM6iHaT0pHi‘ ¥ OpTOroHaNi3oBaHi aITOPUTMH;

* aJIrOPUTMHU 3 BUMAIKOBUM BHOGOPOM NapTHEpa;

. ysaraJILHem AJTOPUTMHU 3 TIOBHUM TIepeOopoM TpeHmB

. HeuiTKi ajroput™Mu MTYA Toiro.

Pisai ayropurvyt MTYA BiIpi3HSIOTBCS OIMH Bif ONHOTO TEPEBAXKHO
BUZIOM 4acTKOBMX orntopHux Mopeseii (8.8) i (8.10), Aki B okpeMux ajro-
PUTMAaX MEBHUM YHMHOM KOPEryIoThes (YTOUHIOIOTRCS) Y IIpOtLieci CeeKIil,

BuGip xpuTepilo OIIMUMANBEHOCTI ¥ G4TaTOKpOKOBOMY ITpolieci ceex-
1ii Mofeseit i BU3HAYEHHI «cepeloBUINa» pO3B’si3yBaHOI 3anadyi sfificHio-
ervest BupitrysaveM KCIHI, sikuit BuGupae 3 BM (3 Ganky moneneit)
Kpurepii i1 MomeNi, HeoOXiaHi s po3B’si3aHHS ITOCTaB/ICHO]I 3a1adi.

KpiM izeHTUdiKamii, anropurMu MI'YA 3aCTOCOBYIOTHCS TAKOX IPU
po3B’A3aHHA IHIIMX 337a4 p03II13HaBaHHH 06pasiB, [pU TOBIOCTPOKO-
BOMY TIPOTHO3YBaHHI MPOLECIB i SBUII, KEPYBaHHI CKIaTHUMK BHPOO-

HUYMMH TIpoliecaMil Ta B iHIIHX 001acTsIX JIOACHKOL JiSTBHOCTI.

8.5. I'pachoBi Mmogeni ra meToan po3B’A3aHHA
3apad Ha rpachax

8.5.1. OcHOBHI xapakTepucTukm rpacis

Jliis po3p’d3aHHA iHTtenekTyanbHux 3agad 8 KCHII yacto sBUuKopuc-
TOBYIOTE Memodu nowyky po3e’s3ky na epagax [2.5-2.10, 2.15-2.41,
3.5-3.25, 6.10—6.14, 7.23--7.25]. Ipagom na3npaioTh TCOMETPUIHY <1)1—
Iypy, 11O CKIAAAEThCA 3 6epuiun (8y3nig), 3’cIHAHUX MK CO6010 ()yzamu
(pebpamu). Hartipuknan, y epagi mpancropmitoi mepexci Kpamn HacejeHi
IIYHKTH € 8EPUUHAMY, & TOPOTY — dyzamu

PisHOBUIM Ta XapaKTePUCTUKM epuiu idye rpadis HaBefieHi B a1, 8.5.

~ Tabauys 8.5 — PisHOBHIM eleMeHTIB rpacis

Kineys maéauyi 8.5

Enementyt rpada

XapaKTepHCTHKM eTeMeHTIB Ipada

TepMiHabHi BEPITUHY

Bepuinuy BBORY-BUBOLY JAHUX

OpieHTOBaHa Jyra

Jyra, cipAMOBaHa 3 II0OYaTKOBO] Y KiHLIEBY
BEPHIVHY

BaTbKiBchbKa BeplIMHa

{IToyaTkoBa BeplllMHa OPiEHTOBaHOI IYTH

HouipHsa BepnHa

KiHnesa BepliyHa OpieHTOBaHOI AyTH

Pe6po

Hyra y Burnami mpsameoi miHil

OpienToBaHe pebpo

Pe6po y BUITIAI BEKTOpa, CAPAMOBAHOTO
3 TIOUATKOBO]I Yy KiHIIeBY BEPILIUHY

IMTetnsa o Hyra 3 BepUIMHaMH, 1O 30iraloThes

IInsx Ha rpadi TTocnimoBHICTL AYT, IO 3B’ A3YIOTh KinbKa BepUIMH
3aMKHYTH# LUIAX 13 TOYATKOM 1 KiHLeM B OfHiH

Lluksn (KoHTYp) rpada T . A

i Tif caMiii BepuiMHI

[pocTuii umkn

He mae xpatauX nyr

CxnageHU AKX

Mae KpaTHi gyru

JoBxuHa mAAXy

Yucro ayr, Mo yTBOPIOIOTH WLIsAX

Kputnannit wnsx

Inax Hva rpadi, 110 Mae MaKCUMATTBHY NOBXUHY

BupiiransHu# msix

Hnax Ha rpadi MiX noyaTKOBOIO i LILOBOIO
BEPIUMHAMH

TIpenok

BatskiBchKka BepiiHHa UUTAXY

Hamanox

JovipHsi BepiimHa nusxy

¥V ta6n. 8.6 HaBeneHi OCHOBHI ¢udu zpaghie 1a IXHi XapaKTepUCTHKH.

Ta6auys 8.6 — OcHOBHI BHIM i XapaKTepHCTHKH rpadis

EneMeHTH Tpacha . XapaxTepuCTHKY eJIeMeHTiB Tpada

JBi BepLIMHK 38 A3aH1 )1yr010 mmmen'mono MM

CYyMiXHI BEpIUMHHU ‘ :
4 P BepIIWHAM

KpatHi gytu Kineka ayr, 10 38’513y107Th CYMDKHi BepIIUHU

Bepwunu Bsony fauux | He MaroTh BXigHux ayr

Buz rpada Xapaxrepuctuky rpaga
Bynb- ]
ET— yu #Ki /Bl B pmmm rpaga MoxHa
3’eAHaTH
PerynspHuit I3 Koxnoi BepunHi rpaca BUXOAUTS |
OJJHAKOBE UHCIIO YT
OpieHToBanul (oprpad) MicTturs opieHToBati nyry i (abo) pebpa

Bepuuysu Busoxy nanux | He MaioTs BUXiTHHX mHyr

ALKNiyHui (6eskontypHuif) | He Mae umkiiB (KoHTYpiB)
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Kineup mabauyi 8.6

Bun rpada ‘ XapaxTepucTuxu rpada

Huxniudmii (KOHTYpHUH) - | MICTUTE IMKIU (KOHTYPU)

Mynerarpad MicTHTS KpaTHi gyru

Icesnorpad MicTHTs NeTi i KpatHi JIyru

YactuHa rpada, oTpuMaHa BHACIHIOK

Tigrpa s .
Arpadp BIJIYYEHH# 3 HHOTO ONHIET YU KUTbKOX BEPLUHH

OpieHToBannii rpad, KoxHa 6aThKiBChKa
Hepeso BeplLIMHA SKOI0 3B’ I3aHa fyraMH 3 KIbKOMa
JOYipHiMH BEPIIMHAMU

OpienroBanuit rpad, BEPIIHHH SKOTO
Pentityactuit’ 3HaXOISIThes 'y By3JiaX LiJlouuceNnbHoI -
‘ MPAMOKYTHOI PEILIiTKH

Jlyru i (260) BepiLAHY rpada MaKoTh

3BaxeHUit ;
BH3HAYCH1 Barnu

Bepmunu i (ado) xyru rpada BugineHi

HosunaueHnit .
No3HavykaMmu, ingexcamu abo KoJasopoM

Tpoitec 3nUTTA BePLIKH i BIAMOBIAHOI 3MIHK

rOMOMOP bism rpada Ayr rpada (3roprka) .

MopmatizoBaHy Modeas po3B’I3yBaHoi 3adayi Haldacrille NOAalTh
y BUIJIsIIL Oepeaa epaha, eeputuHamu SIKOTO € cmanu (cumyayii), a dyea-
mu — onepamopu. KoxXHa BepllIiHa depesa Mae 00Hy TIOTIEPETHIO 6amb-
Kigcbky eepuiuny. BUHSTKOM € nouamkoea BeplIMHa, SIKY Ha3UBalOTh
Kopenem depesa, 1110 He Mae rorepegnix BepiuuH. 1lnax Bix xopens do
6yob-axoi éepuiunu nepepa € eOunum. SIKILO B NEPEBi € MynuKogi BeplLyi-
HH, TO rpad) € Hepo3e’ s3HUM, 1110 O3HAYAE BIICYTHICTh PillIeHE y MocTan-
JieHoi 3a1ayi.

SIk npuKiTan Ha puc. 8.4 HaBelleHe depeso Kaacugikayii xeopob BHYT-
pilllHIX opraHiB moMMHH. Kopenesuii ¢yzon JepeBa BMiLly€ MHOXWHY
XBOPOOG, a Moro @yzau-Hawadku BiIoOGpaxaloTs TPYNHU XBOpoO, sIKi Bi-
TOBINAIOTE NEBHOMY YpaxeHoMy opraHy. KoxHuil i3 iix By3JliB, y cBOIO
9epry, TAKOX Ma€ CBOIX Hawaokie, siKi peACTaBsIOTh BYXi IPYIH XBO-
po6. Tepminansrumu (BumenMH) BY3JlaMHU JiepeBa € KOHKPETHI 3aXBO-
pIOBaHHsL.

Cmanu rpada MOXyTb GYTH NoaHi K CUMBOJIM, BEKTOPU, MACUBHU,

CIMCKHU TOIIO, SIKi OIUCYIOTH NapaMeTpH i BIAaCTUBOCTI PO3B’si3yBaHoOl
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sagagi. Cepesl HUX BUPISHSIOTECS novamkosi (3a3Bugail, OfvH) 1 Yinboei
(xinyeai) cTann. MHOXWHY BCIX MOXJIMBUX CTaHiB HA3UBAIOTh #poCHO-
Pom cmawie po3B’sI3yBaHOl 3a1adi.

Xsopobu

Xaopobu Xuopobn Xzropoby
ce}?xga ) mgonb m&g‘

[Grevoxapois] [Taapen] [P [Bpowsin | [Fowma| [ Tiupos |

Puc. 8.4 — Jepeso Kiacudikanii xsopo6

Oriepamopu 1epeTBOPIOIOTH OIHI CTaHK BeplluH rpada B iHimi. One-
paTopiB MOXHA PO3IIANATH K (PYHKLIT, BASHAYEHI HA MHOXHHI CTAHIB
i Taki, Mo NPUHMaIOTb 3HAYEHHS i3 i€l MHOXHHH.

SIxmo, HanpukJiag, cucTeMa MpU3HAYeHa IS IPY B IHAXH, TO cmaHa-
Mu OyayTh MO3MILII, 110 YTBOPIOIOTECA Ha miaxiBHui. K nowamxosuii
CTaH MOXe posrisiaatucs no3uuis, 1o 3agikcoBaHa B JaHUIT MOMEHT
IPHU, a AK Yinbogi CTAHM — MHOXHHA HIMMAHUX ro3uuiit. MHOXuUHA
[I0YaTKOBHUX, OPOMIXHHX Ta KIiHIECBHUX T'PabHUX CTaMiB CTaHOBUTb
npocmip cmarie MaxoBol IpH.

Moges po3s’si3yBaHOI 3alladi MOXHa HAaBeCTH TAKOX Y BULIS/ TaK
3BAHOIO «i/abo»-zpagha, B IKOMY KOXHa Gamexigcbia BepllnHa Mae a6o
KOH'toHKmueni («i»), abo dua’ronkmueni («abo») 38’ I3KN (poau 6.2) si
CBOIMM Jouiprimu BepLIMHaMU (puc. 8.5). /

}Iowmcmu

. N 1 ) ;
Pauin | prouammn;-I

P N Y

Puc. 8.5 — JlepeBo «i/abo»-rpaga «Ioxicmen»

Ayram rpaca, 3a3BHYal, NPYUBIACHIOIOTh NMEBHI 6aew, AKi BiIOHBAIOTH
npiopumemuicmes JIyT M1, 9ac pO3B’sI3aHHA TIOCTaB/IeHO] 3aladi. Baru Hait-
yacTille BU3HAYAIOTh @idcmans MiX BepiMHaMM (SIK Ha KapTi Aopir) abo
«iny»> L€l BIJICTaHi, TOOTO yMo6HY éapmicmb NEPEMILLIEHHS Bil BEPIIMHI
D10 BEPILMHU (HANIPHKIIAN, ¥ac MepeMillicHHs 3 O(Hiel BEpuivHM Ha iHiy).
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8.5.2. MNpuknaan KnacudHnx sajad Ha rpadpax

.3anaua KomiBosKepa

Ha puc. 8.6 naseneHo BuxinHuit rpady KiiacuuHoi 3adaui komigoaxce-
pa, AKa NOJIATAE B TOMY, 106 3HAWTH Halikopomuiuii wasx oBGXoRy Beix
(y aHoMy pa3i — yomupbox) TIyHKTIB, NMOOYBABLIY B KOXHOMY 3 HUX
odun pa3. Ha rpadi wiel 3amaui 3asHagdeHi gaeu pebep K ¢idcmani Mix
ryHKTaMu: O6Xil MOYNHAETHCS 3 IYHKTY A.
s 3amaua po3s’a3yeThes B TaKHi criocio.
1. OrivcyeThest MHOXYHA Cmanie 3amadi y BULISUN cruckie TIYHKTIB, Ki
KOMIBOSDKED YK€ BilBifan 1o JaHoro dacy. Harpukian, cniucok ABC o3Hauae,
IO BiH yXe 1mobyBaB y nynkri B 1 sHaxomurwbes B niyHKT C. Jloseonenumu
€ TUTBKW Ti OnUCU cmarie, Y sIKMX KOXKCH [IyHKT IIOBTOPIOETHCA MLIE OIUH a3,
33 BUHSITKOM NYHKTY A, 1110 MOXKe 3HAXOIUTHCH Ha II0YaTKy i B KiHLI CITUCKY.
2. Busnavatotecst onepamopu
3ajadi, KOXeH i3 SIKHX OIMCYE
pyx 10 oxHoro 3 nyHKrtiB. Ha-
Inpuknam, oneparop Ne 1 — pyx
[lo MyHKTY A, onepatop Ne 2 —
PYX [10 IYHKTY B To1uo.

3. Bynyerwcst ¢opmanizona-
Ha Modeab PO3B’A3yBaHOI 3adadi
y BUNIsiii depesa epagha npocmo-
py cmanie (puc. 8.7). I3 rpada
BUIHO, 110 € 6 BapiaHTis 0OXOMy BCIX IYHKTIB. YHU3Y (B OKPYLJIEHUX
IPSIMOKYTHUKAX) 3a3Ha4eHi JOBXKUHHU IUISIXiB JIsl KOXHOTrO BapiaHTa.

‘ 8] ‘
Puc. 8.6 — Buxinuuit rpad sagaqi
KOMiBoszKepa

7 H 9
|

4 8 8
8 ¥ 4 S
Lo o ..

ABCE

o 7 7

| SN S ‘__I___] 4 |
ARCDA] L ABDCA'] A€ j ¢ ADBCA A
[#Bcpa} |[dspca]  [dcupd]  [Acha4 [apsca]  [Apcmd ]

Puc. 8.7 — /lepeno rpada po3n’s3ky 2axaui KoMiBosDKepa
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4, BAKOHY€eTbCSA aHali3 OTpMMaHoro rpada 3 NONIAny 3a1aHoro Kpu-
mepiro onmumansrocmi. Taxum KpuTepieM y Uilt 3anavi € minimym doeorcu-
Hu Wwasixy KOMiBOsDKepa ITpY IIPOXOKeHH] BCix MyHKTiB. Ha rpadi BuuHo,
L0 Yy IIbOMY BHUTIaAKY € [IBa ONTHMATLHUX BapiaHTu oGxony (BUAineHi
HaNiBXUPHUM WpHDTOM), TOOTO déa supiwanvrux wiasxu Ha rpadi. s
BHOODPY OTHOIO (€ITHOTO) 3 HUX HEOGXIMHO TTOPSIH i3 MIHIMyMOM GoexcUnU
WiAsXy BBECTH 111e ONHY (JIONATKOBY) 03HAKY ONMUMAABHOCHI,

3anava npo «XaHOMCHKY BEXY»

KitacuuHa 3a1a4a Ipo «XaHoiicoKy excys, IO PO3B’ A3YBATACE Y paHHix
iHTeJIeKTyanbHUX cucTeMax (dug. Bemyn), OpMYITIOETBCS TAKUM YHHOM
(mvB. puc. 8.8). € mpu cmepocni i mpu ducku pisHoro poamipy: A< B < C,
HeobxiHO nepexnacTy AUCKU 3 nepuio2o CTEPXHSI Ha mpemiil, He Kia-
Iy4Y TIpYU LbOMY binsiiuil JACK Ha menwull. Ha KoxHoMy Kpolli MOXHAa
nepekianaTi TUIbKY OTUH JUCK.

115 3agava po3B’g3yeThest [IOAIOHO 0 MonepeHboi — KOMiBOsDRepa —
y TakHi1 crocib.

1. OnucyeThCS MHOXWHA cmakie 3aadi y BUTSAAL cauckie duckie, uio
3HAXOMSITHCS Ha IIEBHUX CHIEPHCHSAX.

® ® 6

Kinyeee noaoxcennn

Buxione noaoxcenns

Puc. 8.8 — HocranoBka 3axayi npo «XaHoiicbKy BEXY»

Hanpuxiian, crimcox 213 03Havae, wo AucK A 3HaxXonuThCs Ha dpy-
20My CTEPXHI, IMCK B — Ha nepuiomy i AuicK C — Ha mpembomy CTEPXHI.

2. BusHavaloTecs onepamopu 3a1adi, KOXHUMI 3 SIKUX ONMCYye nepe-
KAadanHa TIEBHOTO dicka 3 OMHOIO CTEpXKHS Ha IHIIMIA.

3. bynyetscs epagh npocmopy cmanie i3 27 BepIIMHAMM, KOXHa 3 SIKUX
Bigobpaxae oXHE 3 MTOJIOXKEeHb JUCKIB Ha CTEpXHSIX (AUB. puc. 8.9).

4. BUKOHY€ETECS aHani3 rpada 3 IOMISAY MIHIMAALHO MONCAUBO2O
4ucna nepexaadans ACKIB NMPH iX IepeMilieHHi 3 YIEPIIOTO CTEPXHA Ha
TpeTtiit. OAMH i3 MOXJIMBHX BapiaHTIB nepexagdans TIOKasaHui cmpirka-
MU SIK eupiwansruii wasx Ha rpadi. :
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Puc. 8.9 — /lepeno rpada 3ana4i npo «XanoicbKy Bexxy»

8.5.3. AnlroputmMim rMoLlyKy po3B’si3ky 3agad
Ha rpacdpax

TIpouec niomyky piwenna 3aday Ha epagax NojsArac y 3HaXOMKEHHI
GUPIIAALHO20 waaxy Ha Oepeei epadha, SKUI Mae minimansiy eapmicme
TIEPEXOIY 3 NOMAmMK06020 CTAHY B OAMH i3 yineogux cranis. Hukdye Hape-
JieH1 HAWBIMOMII HUHI areopummit nowlyKy po3e’ssky 3ada4 Ha epagax.

AJropuT™ NOBHOTO NepeGopy BapiaHTin

KiacuTHUM aJiropuTMOM 3HAXOMKEHHS eupima/zbuoeo wasxy Ha zpagi
€ anzopumMm no6Hozo0 nepebopy aAbmeEpRAMUGHUX Gapianmic, SIKUN N0JsITac
y «cainomy» nepebopi eepuun rpada i 3iICHIOETHCS B TAKMIA CMOCI6.

1. Bubupaetbcst gesika rouatkopa (bamekiecbica) BEpLIMHA i 0 Hei
3aCTOCOBYIOTHCS BCl MOX/UBI onepamopu, 1110 TIOPOIXYIOTb douipHi aep-
wuny. Lleit ipouiec Ha3WBAETHCS POKPUMMAM GEPULLHU.

2. Jinst Beix douiprix BEPLUIMH BCTAHOBJLIOIOTHCSA TAK 3BaHi NOKaAMCHUKY
(cmpinku), cnpsaMmoBaHi Ko 6ambkigcbkoi BEPIIVIHM, 10O iX MOPOAMNA.
Bous 13101 3MOTY 3HaITH LLUISIX Ha3ad i 3MIACHNTY 3a NOTPEOM TakK 3Ba-
HUit back tracking — noeepréuns' 3 mynuxa, KOJly HPOLIEC MOIIYKY 3aX0-
JIATh Y TIYXHHA KyT i HeoBXiflHO ITOBEPHYTHCS B TIOIEPEHAHIO MOYKY
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noeeprenHs, 106 3HAUTH IHUIMI TUIAX BUpilneHHs 3agauyi. Kpim Toro,
MOKaXYHNKH JO3BOJAIOTE MOBEPHYTHCH O NOYAmMK060i BEPUIMHH TICIIA
TOroO, AK 3aiaya BUpillicHa, ToOTO 3HailIcHa yinb06a BEPILHA.

3. KoxHa douips BepIWHa. IIEPEBIPAETHCH Ha ii HaNeXHiCTh 10
yinvoeoi BepiInHM (ix MoXe OyTH KiibKa). SIKIIO OCTaHHA 1lie He 3Hail-
IIEHa, TO MPOLEC PO3KPUTTSA BEPIUMH i YCTAHOBKH TMOKAXYMKIB TPHUBAE
[OTH, NOKH abo Oye 3HaliieHa IUIbOBa BepIIMHa abo 6yoyTh BU4epna-
Hi pecypcy nam’sti pobouoi supimysaya KCIHII.

4. Konu yinsoea BepuivHa sHaiiieHa, MOKaxX4UKU npom;maxonca
y 3BOPOTHOMY HampsIMKy, TO6TO Bil yia/ K0 nowamky ULUIAXY Ha.rpadi.
TaknM YUHOM BU3HAYAETHCA GUDIUANBHA NOCAI008HICME Onepamopie, SIKa
BitoOpaxae wusx po3e’azanna 3adaui Ha epagi.

Hepeso rpada, 3a3Buvail, He 3aHa€ThC 3a30aAJIETib, A TeHEPYETHCS
B Mipy HeOOXiTHOCTi IK OKpeMi einxu epagha (nidzpaghis) y nmpoueci pos-
B’s13aHHS 3alayi.

Anzopumm noenozo «cainozo» nepebopy Moxe BUKOHYBATHCS LLIISXOM
MOLLYKY «y 2aubuny» i «y wupuny». IIpy nowyky «y eaubuny» BBOIUTHCS
OLiHKA eAubunu éepluunu, siKa NOPIBHIOE uucay pebep Bill IOTOYHOI Bep-
LUIMHK 10 KOpeHs aepesa. Bapmicme KoxHOro pedbpa BUOUpaeThCA PiB-
HOIO oduHuyi. TIMGHHA KOpeHsl AepeBa MPUHAMAETLCS PIBHOIO Hyf0.
Orxe, rMu6MHa KOXHOI douipHbol BEPIIMHYI Ha OJIMHHULIIO GiblIa 3a 21u-
6uny BiINOBiIHOI 6aTHKiBCbKO] BEPILMHM.

Ilpu nomyky «y eaubuny» nepuioro po3KpHUBAETHCS Ta 3 BEPLUHH, L0
Mae Halibinvuy 2rubuny B niepeBi rpada. IIpu 1EOMY MicIie3HaXOKEHHS
[T He BIUIMBa€ Ha IOPSANOK. PO3KPHTTS BepivH. Takwii mimxiz mMoxe
IIPU3BECTU 10 PO3rOpPTaHHs MPOLECY PO3B’A3aHHSI Y310BX /lesIKoro 6e3-
nepcnexmugrozo WISAXY. ToMy IIpU HOIUYKY «y 2AUGUHY» NO PO3LAsIAY
BBOAMTLCS NEBHA 2panuyHa eaubuna i y ripolteci pilieH s 3ana4i nep-
HIMMU PO3KPUBAIOTHCA Ti BEPIINHH 3 HAlOinbuioro TIIHOUHOIO, sIKi He e~
PEBHLLYIOTDH Lli€l MeXi.

TIpy nowyKy <y 2aubuny» KOXHNH aTbTepHATHBHUIN LILISIX JOCNIIKY-
erbesi 10 KiHus, Ge3 ypaxyBaHHs iHINMX albrepHatus. Tomy Lei airo-
PUTM NOraHMi U «8UCOKUX» depes, TOMY IO BiH JIETKO MOXE «HpOCAU3-
Hymu» NOB3 MOTPiOHY o6nactb rpada it BUTpaTMTH Garato 3ycuiib Ha
IOCTIIKEHHS «10POXNCHIX» TUIOK Tpada.

Tlpn nowyky «y wupuny» Ha KOXHOMY HOMOUHOMY Pi6HI pO3KPUMMA
eepiuun JOCNAXYIOTECS (Ha NpeIMET JOCATHEHHs! L) BCi albTepHa-
TUBHI OouipHi éeputyry i TUIBKM TIC/A IIBOTO 3/IACHIOETLCS Mepexii Ha
HacTyMHUI piBeHb. Lleil anrropuT™M MoXe BHSIBUTHCS Tiplie aJrOpHUTMY
TIOLYKY «y 2aubuny», K10 y rpadi Bci NUISXK, HIO BEAYTh A0 Ui1LOBOI
BEpUIWHU, pO3TAalIOBaHi NMPUOIU3HO Ha OfHIM i Til caMmii FTHOMHI.
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AJITOPUTMH  H06H020 nepebopy PO3PI3HSIOTECH TAKOX HanpamKom .

nowyky. SIX1o y ipoctopi cTaHiB rpacda BBecTH onepaTtopy, o IEPEBo-
OSITh NOMO4HI CTAHU B nonepedri, TO TIOIIYK MOXHa POOUTH He TUIBKU
B npamomy, a i y 3gopomuomy HaripaMkax. [pamuil TIONIYK BUKOHYETHCH
BiJ[ ITOYATKOBOL 0O 1HILOBOI BeplIMHU Ipacdha i BUKOPUCTOBYETHCA MPH
HesBHOMY 3aBAadHi Uimi momyky. 3sopomuuil nowiyk BUKOHYEThCS
Y 3BOPOTHOMY HAIIPAMKY (B1J1 LIUIi O ITOYATKOBOTO CTaHy) i BAKOPUCTO-
BYEThCH 32 MOXJIMBOCTI #6H020 3aBIAHHS LAl HOHIyKy. Kombinosanuii
[TOLIYK 3MIACHIOCTHCS 33 JHONIOMOTOIO TIEPEKITIOUEHHS 3 0JIHOIO PeXKNMY
Ha-IHIMi y rporieci po3p’si3aiHsA 3a0a4i, P AKOMY BUOUpaeThes TOM
HAIPSAMOK, IHO 3BYXYE 00/1acTh MOUIYKY Ha rpadi.

Poarmsitytuii  aseopumm nosrozo («minoeo») nepebopy eapianmie
€ HalGinpm npocToio GopMOoIO MOLIYKY po3B’sa3Ky Ha rpadax. OmHax
1ieit ajiroput™ Mae obMexene 3acrocysantst B KCIUT yepes ipo6iemy
TaK 3BaHOTO iHpopmauilinoeo eubyxy, 3a SKOT0 pobo4a nam’sms BUpPILLY-
Bava y Ipoleci nogHozo nepebopy eepuiur rpacda MoXe BUSBUTUCA [Tepe-
[TOBHEHOIO paHilile, Hix 6ynie 3HalileHe 3a10BUIbHE pillleHHs 3aadi.

Anropnt™ BiZIMOBM Binl Oe3nepcneKTHBHHX BapiaHTiB
(anbpa-GeTa anropuT™)

V 11b0MY aNropuTMi BUKOPHCTOBYETLCS Gi0ciKanHA YacTHHU IiJIOK
nepesa rpada, NobyIoBaHOro HA MOMEHT PO3B’SI3KY 3ajayi, [l 3@inb-
Herna npocmopy po6ovoi nam’siTi BUpillyBaua, HeoOXigHOTO st 110-
raunbeHHsa riepebopy. Onuni i3 NprAOMiIB 3MeHIIEHHS! Tepebopy 10JIsE-
rae B TOMY, mo0 Bifjpa3sy X ITiC/sl pO3KPUTTS OATBKIBCHKOI BEPIIVHU
SANULINTY U aHaJIi3y JIMILE Hesenuky kinvkicme 0ouipHix eepuiun i3
Halimenuwumy sHaveHHIMY QYHKUIT éapmocmi, a iHIII JOYipHI BEPIIUHY
BiIKMHYTH.

AnajioriyHuil 1poliec MOIIYKY pillleHHs! Moxe 3MiHCHIOBaTUCS 110
emanax, 10 BlIOKPEMIIIOIOTLCS OIMH Bijl OJHOIO oniepalliiMu BifciKaH-
HA Tanysell Aepesa, HeoOXimHuX yist 3BiibHeHHs nam’saTi. Hanprkinui
KOXHOFO €TaITy 3allaM’sTOBYEThCS BU3HAYeHe YUCIO" BIIKPUTUX BeEp-
LIKH i3 HaliMenyumy 3HaYCHHAMA QYHKUIT BapTocTi. OTpuMaHi 1LIs1X1
[0 LIMX BEPILMH 3anaM’sITOBYIOTHCA, a iHlIA YacTHWHA JepeBa Billknja-
eThest. IToriM npoliec IMOWyYKY pillieHHs nponomxyemcn, MOYMHAYU
VK€ Bill IIMX «KPaLIyX» BIIKPUTHX BEPUIKH.

Ha xaip, y HbOMY alrOpUTMI BEPIIMHE, UIO BiIKUIAIOTHCS, MOXYTh
BUSBUTHCA PO3TAlIOBAHUMU Ha KpailllMX lUJjisiXax, “TOMy HPMIATHICTD
anbga-6era anropuT™My Uil BUPILIEHHS KOHKPETHOro Kiacy 3ajav
MOXHA BU3HAYUTU TiBKU EKCIEPUMEHTAJIBHUM LUISIXOM Ha OCHOBI
JIOCBIRY po3B’sisaHHs 3aaa4 y nesHii [1pO.
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AJropaTMH DOIMIYKY HAWKOPOTIIMX HUIAXIB Ha rpadax

[parseHHs JOCTiIHNKIB YHUKHYTH HO6HO020 nepebopy anbmepHamue-
HUx eapiawmie TPUBEIO A0 HEOOXIHHOCTI pO3POGICHHSA aszopummic
nowyxy nagxopomuux wiaAxie Ha epagi WIAXOM nepebopy MIHIMAABHO
Modcaueoz0 Yucia BepulMH rpada B npolleci po3p’g3aHHs 3aa4i. Cyr-
HICTh IMX AJITOPHTMIB ITOJISATAE B HACTYITHOMY.

3 ycix HUIAXiB, M0 BEOYTH i3 JaHOi 6ambkiecsicoi BEPIIUHA A0 aouzp— _
Hix BepIINH, BUGHpaETbes Halikopomuuii nUAX. Ha iboMy HUISIXY BUKO-
HYETBCS Yepeosuil KpoK aJITOPHTMY, B SIKOMY BiIIIOBIAHA doyipHs BepIIIH-
Ha po3Kpueéaemuvcs, YTBOPIOIOYN HOBi douipni BEPUIMHH. 3 OTPHMaHUX
He3aKinyenux MUSXiB (IX YUCIIO JOPIBHIOE KUILKOCTI HOYipHiX BEPIIMH,
10 YTBOPMIIMCSI) BUOUPAETHCA HAWKOPOTINMHM MIUTAX i poGoTa ajropur-
My TIPONOBXYETHCS Ha 0duH KpoK. Lleit mpoliec NoBTOPIOETHCS, IOKH HE
6yne MOCATHYTA OTHA 3 AOKARbHUX UiAbOGUX GEPULLH. '

OTtpuMaHuil 3aKinueHuil (10KanbHUiE) waax 3aram HI‘OByeTbCH B pobo-
4iii naM’aTi BUpillyBaya. [ani 3 Hezaxinvenux IWISXIB, IO 3aiuuutucs,
BUKJTIOYAIOTHCS AOBIHi, HIX 3aKkiHueHHM X a6o piBHi ifomy. Hlmsaxy,
11O 3ATHIIMIUCS, OOPOONAIOTLC 32 TAKMM XK€ anzopummom JIOTH, TIOKH
1XHst IOBXUWHA CTAHE MEHINOIO, HiX 3akinyenuti TuNsix. Y MACyMKy abo Bci
He3aKiHYeHI LXK 6YIyTh BHIYYeHi, a60 cepell HUX cOPMYETLCA 3aKiH-
YeHuli 1IUISIX, OUTBLI Kopomkuil, HiX paHiule orpuMaHi nuaxv. Ocmannii
3aKinvenull LUIAX TOYMHAE BiflirpaBaTH POJIb emanoHa i NpoLiec TOMIYKY
TpHMBae, NOKU He Oy/le OTpUMaHa 2106a1bHA YiAb06a GepULNG.

B anropurmax noluyky Hadikopomuioeo wiasxy Ha rpadax, 3a3BUdaif,
BUKOPDUCTOBYEThCSL OYiHO4Ha ¢hyHkyis BUmsny 2.9, 2.10, 2. 23
7.23-7.25]:

-f;zr[+pi’ N

Je: r; — BiacTaHb (BapTicTh LUISIXY) MiX -0 nomounow v; i nowamko-
8010 V) BEpILMHAMU;

p; — nepexdayyBaHa BiICTaHb MiX nomourow v; 1 yinbosow v* pep-
UIMHaMY. ‘

Illo MeH1e 3HaYeHHS olliHouHOl QYHKUI] f, TO GIMXYe IOTOYHA
TOYKa JI0 LiboBOI BepLIMHU. 3a yMoBHU p; < p;*%, ne p,;* — nilficHa (HeBi-
JoMa) BillcTaHb MiX nomoyHoro v, i yiseasoro v* BEPIIVHAMH, Airo-
DPHMTM TrapaHTye 3HAXODKEHHS PO3B’A3KY 3a7ayi, SIKIIO BOHO IiCHYE.

Y npoueci noilyKy piliteHHs 3a/iayi B aiTOPUTMI TOILIYKY Halikopom-
wWozo wasxy GOpMYIOTHCS TPH CHUCKY BEPIIIVH:

* BXiZHUH criMcok X obpanux (HeOTpallbOBAaHMX) BEPIUIMH, Y SAKUH
CIIOYATKy 3aHOCSThCS BCi po3kpumi douipHi BEPITNHH;

* [IPOMIXHUH CIIHCOK Z douipHix BepLINH,;

* BUXiOHMH CITUCOK Y ofipo6inenux BEpUINH.
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AJITOPUTM NOLLYKY HRUKOpOmo20 uiAsxy CKIaNacThCA 3 TAKUX KPOKIB,
1.Y criucky X BUBHAyaeThCs BEPIIMHA Vy, JUIS SIKOI BUKOHYETHCH
YMOB4: ‘

FO)<f) (i=1l.m)

JUIs1 BCiX 7, BepLvH crivcky X. Taka BeplIMHa Vv, NEPEHOCHThCS Y CITH~
cok Y. SIkuro y cniucky X nemae sepuiun (10670 1, = 0), TO MPOLIEC HOLIY-
KY Ha I[bOMY 3aKiHUIYEThCS Y 3B’SI3KY 3 @idcymuicmio pilerHa 3a0aqi.

2. PopMYeTECSI CITUCOK Z douipnix BEpIIUH, Y AKi MOXJIMBHI Tiepe-
XiJ i3 BEPIIMHU V. y KO)KHII/I i3 HUX YCTaHOBIIOETBCS HOKANCHUK HA BEp-
WHHY V.

3. SKIo y CIUCKY Z NPUCYTHS Uiaboead eepuiuna v*, To IIpoLEC TOLLYKY
3aBepIleHUlt, OCKUIBKY pittenns 3adayi 3HalneHo. PopMyeThest pesyibrar
SIK Halikopomuul wasx Ha rpadi 3a paxyHOK 3BOPOTHOIO IIPOCTEXYBAHHA
MOKAXKYUKIB Bill 4i16060i BepIUIMHM V* JIO no4amK060i BEPIUIMHU V.

B inmomy pasi spificHioeThes Nepexil Ko 1. 4 aJlropuT™y.

4. it KOXKHOI BEPIUMHU Vy; ({ = 1...n;) CIUCKY Z OOYHCHIOETHCH
OUiHOUHG PyHKUIA Svy).

5. fIkuio BepuiMHa v,; He TPUCYTHS Hi y CIIHMCKY X, Hiy cucky Y, 1o
Jonaty i y cnrcok X, npnenﬂasum no Hei i ouiHky Avy).

6. SIKuio BepIIMHa v,; YXe IPUCYTHS y crickax X abo Y, To mopis-
HSITH Ho8e 3HAUCHHS ouiHquoi byHkuii fv,,) = new i3 1i koruwmnin 31a-
YeHHsIM old.

7. fxkuio old < new, TO EpeirTH O Ti. | AITOPUATMY.

8. SAkwo new < old, To IpUBIACHUTH Svy) = old. Sxuio KomuurHs
BepluKHa OyJia y CItucky Y, To repeHecTH i y CIUCOK X.

9. Ilepeiity o 11. 1 anropurmy.

ANTOPUTMU TIOIIYKY HAUKOpOmMWUX wiasixie Ha epagi € HaubiibIn
edpexmuenumy. 3 POTISHYTUX BUIEe airopuTMis., OAHaK 3aCTOCYBAHHSA
i X anTOpPUTMiB CTUKAETHCS 3 IEBHUMY mpydHouamu. TOTOBHOIO 3 HUX
¢ HeoOXinHicTh GOPMYBaHHS oyiHouHol (yHKyil, siKa aleKBaTHO BifOM-
Baia 6 «sKicTe» ToTOYKOro crany. Hanpukian, repesara B KiIbKOCTi
¢diryp y maxax He rapaHTye yeimixy. Taka npocra oiHodHa GYHKIL He
BpaxoBye OaraThox ocoOaMBOCTEH TpH, TOOTO BIaCTUBOCTEH PO3B’A3Y-
BaHoOI 3ajadi. KpiM Toro, anropuT™ y mnpoleci rmouryky pillleHHsT MoXe
BUITU Ha «IUIATO», KOJIM XKOACH i3 MOJABILMX IUIAXIB He Bele 10 «CITyc-
Ky», a60 MOTPAITUTH B 20KAMWHUL MIHIMYM, i3 TKOIO MOXIHMBHIA TUIBKN
«TigioM», TOOTO TIOTipIIEHHS 3HAYEHHS OlLiHOYHOT PYHKILL.

Hesikolo Mipo1o 3a3HaueHi TPYAHOLLI YCYBAIOTECSA B MOJUpiKoeanomy
aneopummi TIOMYKY HANKOPOTIMMX MIAAXiB Ha rpadi, sxuii onepxan
Ha3By nepmuﬁ kpawii (best-first search). Bin Mae BiHOCHO Kpall(i Birac-
TUBOCTL ¥ BIPI3HSIETHCH Bil PO3IMSAHYTUX BUILE AJIOPHTMIB THM, IO
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Gepe 4o yBary He TUIBKM HAHOMKYi cTaHU (TOOTO A0KatbHy 0OCTaHOB-
KY), a if «orngmae» BeJMKy 00J1aCTh NPOCTOPY CTaHiB. Y pasi norpebu
aJITOPUTM JIa€ 3MOTY nogepHymucs nazad (Tobrto smiicHuTy back trac-
king) 1 MiTH iHWMM IUBIXOM, SKINO HAHOIKJi craHW He o6illsioTh
iCTOTHOTO TIpOrpecy B JOCATHEHHI MeTH. LISl MOXJIMBICTE BiIMOBUTHCS
BiJl YaCTMHM MpPOMAEHOro LULAXY B iM’sa [Io6aibHOl Lili W 103BOJsSE
3HalTH epeKTUBHILIWIL HUIAX.

HuHi B aropHTMAaXx NOIYKY pillleHHs 3a/iad Ha rpadax BUKOPHCTOBY-
IOTBCSL €BPUCTUYHI Memanpasuaa, IKi MICTATB HofnepeIHio indopMartiio
rpo rnoSanbHuii Xapakrep rpada i 3arajieHe MictiesHaxoKeHH 1ini. L
iHdopMallis BAKOPUCTOBYETHCS JUIS TOTO, W06 «IiAMITOBXHYTH» HOMMYK.
JO 1T} MUISIXOM PO3KPHTTS, Y TIEPLIY Y€pry, HaiIepCIIeKTUBHIIIHMX Bep-
UIMH: 3acTocyBaHHS Memanpaeus Ja€ 3MOTY BpaxoByBaTH clelMiky
PO3B’3yBaHol 3a/a4i i iCTOTHO CKOPOYY€E Yac PO3B’A3aHH: 3a/1a4 HUISXOM
BUKJHOJYEHHS Ge3TepCrieKTUBHIX HUISXiB JOCATHEHHS METH.

8.6. lNpeueneHTHI ‘MeToam

IMpu BupilieHHi MOBCAKAEHHUX 3afay JIOAWHA Ha MiACBIIOMOMY
PiBHI 3aBX/I fparHe 3aomaguTH yac i cuiu. I TyT Ha JormoMory npuxo-
ISTh nam’ams i KOJNIIHIN 0oceid, OCKUILKY VTS MOAUHH TIPOCTIILE PO3-
Mi3HATH CUTYyallilo i 3HalTi TofiGHY N0 Hei, HiX 3aHOBO opMyBaTH
pilteHHsa. [lamM’aATs moauHu 36epirae «Gibpniomeky cumyayiit», AKi
3YCTpiYaIMCA B MUHYJIOMY i CTOCYIOTECSI HOBOI XNTTEBOT 3amayi. Taka
Gibnioreka noBuMHHa 6yTy 106pe cmpykmypoeaia, o6 y MACHBI OTINCIB
cuTyauiit MoxHa 6yJ1o AOCTaTHBO HBUAKO PO3IMI3HATH TOAIGHY NOTOY-
HY cuTyauifo. KpiM Toro, 3HanoGHUTECS TaKOX i IEBHMIA MEXaHI3M, SIKUI
JACTh 3MOTY npucmocyéamu pillleHHs 1o HoBoi 3amadi. Takuii rrxin no
pillIeHHA iHTEAEKTYaJIbHUX 3234 HA3UBAIOTh NpeleOeHmHUM.

MucneHHs moauHU Garato B YoMy € acoyiamusrum. T1in acoyiayicio
PO3YMIIOThH MEBHY Mipy cxoxcocmi 400 HasiBHICTb ASSKMX 3arajlbHUX pUC
y 06’eKTiB, npoilecis Ta ssuil aaHoi I1pO. Ilpouec nopodorcenns acoyiayiii
i ugody no acoyiayii HOCUTb y JIOOVMHHE NiACBIIOMHUIA i Garato B YOMY
BHITaJIKOBUI i HEKOHTpPOJIbOBaHU xapaxTep. JllofvHa BUpilllye TaKi 3a-
Jlayi LJISIXOM HAG4AHHA, 36UKAHHA N0 TIEBHUX CUTYALlH | KoHmpoaio cBOET
noBediHKHU. Yei Hi 3mi6HOCTi iesikoio Mipolo moBnHHa MaTh it KCLIL

3 orsiAny Ha Wi YMHHUKK, HUHL 3HaYHoro nomyperHst y KCHII Ha-
OYNU npeyedenmni Memoou BWPIIIEHHS IHTENEKTYaNbHUX 3a1a4, AKi
olepxanu HasBy Case Based Reasoning (CBR). Y unx merogax Brnactu-
BiCTb acoyiayii MOACHKOrO MUCIEHHS BUKOPHCTOBYeTBC UL 3HAXO-
axernsi y B3 KCIUI cxoxcux ofi’exmis, npoyecie, seuw, cumyayii, SKi
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HAa3WBAIOTE npeyedenmdmu. Y Tpoleci BUpIlLIEHHS 3amadi BUpilIyBad
KCIHI sicmaease 3anum xopucTyBaya i3 npeyedenmamu B3 it Bubnpae
Ti 3 HHX, gKi HaibiabwIow Mipol GAH3BEKI 0O PO3B’SI3yBaHOI 3adadi
[2.1-2.41,3.5-3.25, 4.1-4.18, 6.10-6.14, 7.1-7.28].

ITpy BupilieHH] 3aa4 Ha OCHOBI NpeleieHTiB OCHOBHUM 3ac060M
sicTapfieHHss 3a3BMYail BUCTYIAE gpelivosa Mepesica, B K @petim
sumazy OIIHIOE CTYMHDb GIU3BKOCTI NPEHEACHTY J0 3aluTy, a gpeiin
Mmodugixayli BUKOPUCTOBYE 1110 caMy iHdopMauilo ans mMiacTaHOBKY
OJIHOTO IpeleIeHTy 3aMicTh iHmoro. [pelieneHTH B3 «KOHKYPYIOTH»,
HAMATAIOYKCE «3aIYIUTU 10 cebe yBary» GbpeitMy eumsey, TOYHO Tak
¢aMo, sIK [paBWiIa, Mo BubupaioThed i3 b3, KOHKYpyoTh 3a JIOCTYIL 10
supimysada. Mexaniam sicmaenerns OB A3Ye€ TPelIeieHT 3a1uTy 3 TIeB-
HUM. . Kadcmepom TIPELENEeHTIB PO3B’SI3yBaHOl 3ajadi, 1o Jae 3MOry
BIIPI3HUTY AHWI TIPELEIEHT Bi/l HOTO «KOHKYPEHTIB».

KoXHiil BI1aCTHBOCTI YIpelieIeHTY IIPUCBOIOETHCS [IEBHA 6ded B iH-
tepBani [0...1], BIAMOBIZHO 0 CTYTIEHS «BaXJIUBOCTI» 1{i€l BIacTUBOCTI.
Skirto, Hanpukial, TPeLeIeHTH 03HaYaloTh PaXyHKH KOPUCTYBAaYiB, TO
3AJIMIIOK Ha paXyHKY Mac CyTTeBe 3HAYCHHS i oMy BapTo MPUCBOITU
pary = 1. IlpenenedTd, B sixMX GiNblUiCTh BlacTUBOCTEM 30iratoThes,
3aHOCATHCS B OAMH i TOH Xe po3fain (kracmep) B3, yHactiziok yoro ¢op-
MYETECS maxcoHomia munie npeyedenmis. Lle BinobpaxyeThest i y cTpyK-
Typi dpeiiMoBoi Mepexi, e cmynins bauzskocmi PEUEEHTIB BifiNOBi-
Jae OU3BKOCTI IXHIX BJIACTUBOCTCH.

OIHUM i3 OCHOBHWX Apeyedermuux ar2opummie cupiwenns 3a0au € aneo-
pumm 3icmaesnenns 3 HaliOaudcHum cycidom, y SKOMY Ha KOXKHOMY KPOLL:

* BUKOHYETHCS HOPIGHAHHS KOXIOT gaacmueocmi 3anumy (npeyedeH-
my) KOPUCTYBAaYa 3 TAKOIO CAMOIO 64ACMUGICMI0 KOXHOTO npeyedennty
BifToBinHOTO KAacmepa b3;

* BU3HAYAETHCH 36axcena (A2pez06ana) OuiHKa gy cmyneHs 6au3bkocmi
(mipa cxoxocti aGo 36izy) 3a3HauYeHMX TpeleIeHTB 3a dopMynoro:
g, =8 *h, 1e g— Bara BracTMBocTi; h — CTYIIiHb GJIM3BEKOCTI ITPELIEACHTIB,

* i3 B3 BUOHPAETECS npeyedcHm-nepemoxceyb i3 MaKCUManbHO 3BaXKe-
HOIO (arperoBaHolo) OLIHKOIO g, K& BUKOPUCTOBYETHCS 11 BUPILUSHHS
3aayi KoprctyBaya (To6TOo WISt 30IACHEHHS U600y Ha HpeyeoeHmax).

SIK 110 aNropuT™M POGOTH CHCTEMU TIPUITYCKAE 1 JOCHIIKEHHS aJlbTep-
HATMBHWX BapiaHTiB, TO iHIII TIPELENICHTH PaHXUDPYIOTbCA BiMOBIHO
JI0 OTPUMAaHHUX OLIHOK. ‘

Ieit anropurM jlae rapHi pesy/abTaTy y BUIaJKaX, KOJNW HasiBHUX
3HaHb MIPO NPEIMETHY 06J1acTh JOCTATHRO IS TOTO, 11106 Ha Oyab-AKil
cTamil o6uMcIeHb BU3HAYUTH BipHKIT HAIIPAMOK TIOJAIBILINX JIHA.

Jlis apanrauii npeyedenmy-nepemosicus b3 10 yinvosozo npeyedenmy
3anumy BHKOPUCTOBYIOTHCS TaKi MigXOAN:
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* NOBMOPHA KOHKPeMU3aUiA nepeMinHUX Y TpeliefeHTi ¥ MPpUCBOCHHS
iM HOBMX 3HauYeHb; ‘

* ymouHenHs napamempie TIpelIeIEeHTY BiANOBIAHO A0 3MiHU 3Ha4YeHb
Horo BIacCTUBOCTEI; ‘ ‘

* nowyk y b3 anropurmiuHoro 3acoGy nomojaHHs YIPYIHEHHS, IO
BUHVKJIO BHACIINOK 3aMiHM OJTHUX KOMIIOHEHTIB PillIeHHS 331a4i iHIMMY,

3azHayeHi MiAXOAK XOPCTKO ITOB’si3aHi 31 criocoGoM IOaHHs IIpe-
ueaeHTiB y b3. Lle Mmoxe 6y1H cucTeMa ¢peiiMiB abo ceMaHTHYHA Mepe-
Xa (po3g. 6). Y KOXXHOMY 3 LIX BapiaHTiB IIOBUHEH GYTH TepenGadeHU
BiNIIIOBIAHM CIOCI6 MiZCTAHOBKY OJTHMX MpeleeHTIB 3aMicTh IHIIMNX.

8.7. N6pvaHi anropvtmn

[cHYe MeBHA aHAJIOTIST MiX aJIrOpUTMaMU, 3aCHOBAHUMH Ha npagunax
i npeyedenmax. 1 Ti, i inuni BuOGKUparTLes i3 B3 wiasXoM sicmaeaenna i3
3aIfMTOM KOPHUCTYBaua, IIPUYOMY BHOID i paHXyBaHHS 3[iHCHIOIOTHLCS
Ha TIICTaBi goHogux 3HAHE (HAIIPUKIAN, Y BUIIAi dpeitMiB), siKi 36epi-
rajoTbcs B IKUX-HeOyIb nogaTkoux posminax b3. I 1, it inmi Heobxin-
HO SIKMMCBb UMHOM ixdexcysamu, o0 3a6e3neYnuT epeKTUBHUI BUTAT
indopmariii 3 b3. ' _

Onnax € # cyTTeBi po36iKHOCTI MiX LIMMH IBOMa KJIaCaM¥ a/llOpHT-
MiB, OCHOBHUMH 3 IKMX € Taki [7.17]:

* IIpaBWJIa MICTATh nepeminii i 6e3nocepeaHbo He ONMUCYIOTh pillleH-
Hsl, a MPEUeIeHTU € KoHcmanmamu i 6e3M10CepeHbO BILTUBAIOTS Ha Xij
pO3B’si3aHHs 3a1ayi; :

* NpaBUIO BUOMpPAETECA Ha OCHOBI TOYHOTO 3iCTaBIEHHS TIpaBMIIA i3
3aruToM, a MpeleIeHT BUOMpaeThCa Ha OCHOBI IX 4aCTKOBOIO 3iCTaBJICHHS

* 3aCTOCYBAHHA NpPaBIW OpraHi3oBaHe K NOCHJOBHICTb KPOKIiB, SIKi
TPUBOIATE JO PilUCHHS, 4 MOTOUHUH NPeLEeASHT MOXHA PO3MISLIATU SIK
HabJIDKeHUH BapiaHT BUPILLIEHHS TTOCTaBJACHOI 3ajayi.

HuHi icHy10Th 2i6pudni areopummu cninbHoeo suropucmanis npagun
i npeyedeénmie, y IKNX NpaByiia MalOTh CIIPABY i3 3arajibHUMU 3a1a9aMK
[TpO, a npeLieACHTH — 3 OKPEMUMU HETHUIIOBUMHM CHUTYALISIMK. Y 114X
ATTOPUTMaX MEXaHi3M OIpaliOBaHHsI IIPELIEASHTIB BUKOPUCTOBYETHCS
[ aHallisy pesyAbTaTiB 3acToCyBaHHsA nipaBua {2.1-2.41, 3.5-3.25,
6.10—6.14, 4.1-4.18, 7.1--7.28].

CriouaTKy [ BAPINIEHHS TOTOYHOI 3a1a4i 3aCTOCOBYIOThCS MIPaBH-~
Jla, yHACAIIOK Yoro GpopMyeTEC IreBHe piteHHst. [ToTiM nporsigaeThes
Gaza TpelieJeHTIB Ha TIpeAMeT BUABICHHS B Hilf HETUIIOBOIO BUIIAIKY
3aCTOCYBaHHSI NIpaBj. BUKOPUCTOBYIOYM BiMOBIAHY Mipy CXOXOCTI,
MOXHa OIIHUTH CTYIiHB 6JIM3bKOCTI IOTOYHOI CHTYALIil I pereAeHTY.
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Crix 3a3Ha4UTH, 110 BUKOPUCTAHHS MPELEIEHTIB He pATYE po3pob-

moBayiB B3 Bin BHCHaX1MBOI poGoTH MOINYKY 3HaHb Ta OpraHizarii

JIOTIYHOrO CTBOPEHHS HOBHMX 3HaHb. ¥ 6araTboX BUIIaIKaxX He MOXHa
PO3MISIATH IpelleleHTH K AOCUTH HalilfHy OCHOBY Ui BUpillleHHs!
npobiem KCIII. Axmo Macurab poss’s3yBaHoi 3agadi morpebye 3i-
CTABJICHHS COTEHD 1 THCSY MIpeLieIeHTiB, TO HasIBHUM METOAaM aHallisy
npeueneHTiB Taka 3aj1a4a Moxe Gytu He riin cuiy. [Ipore, npenement-
HUH MeXaHi3M HUHi PO3IISAAAETHCS AK OAUH i3 NIEPCIIEKTUBHUX CIIOCO-
6iB pO3B’A3aHHA IHTEJIEKTYAIbHUX 3a]aY.

8.8. MeToan KOHCTPYIOBaHHA NpoLecy
po3p’A3aHHA 3anad

B aszopummax koncmpyrosanna npouec po3s’A3aHHA 3a/1ayi ONaeThCs
SIK B3aeMO3aieXHa CYKYIIHICTb at20pumMmIMHUX KoMnoHermis (porpam-
HUX MO}IYJIiB) i crieuianizoBaBuX npaein eubopy Ta KOMOIHYEAHHA UMX
KoMITOHeHTiB [2.1-2.41, 3.5-3.25, 4.1-4.18, 6.10—6.14, 7.1-7.28].
Komnonenmamu pose *A3aHAA BUCTYNIAIOTE KOHCMPYKIMUGHI enacmugocmi
06’exTin manoi IIpO, a posessxamu — YIOPAIKOBAHI MHOXCUHU (KOH-
CMPYKUEL) 1TUX KOMNOHermis, sIKi 3allOBONBHSIIOTH MEBHI qnsmm obme-
oKeHHs, TIOB’SI3aHi 3 BIaCTUBOCTSIMM 00’ €KTIB. .

Hanpuxnaa, y 3adaui diaenocmuru TeXHi9HUX 06’ €KTIB KoMnoHenma-
Mu piuienHs MOXYTh OYTU OKpPEMi HecnpasHocmi, a PileHHIMU — MHOMNCU-
Hu HecnpagHocmeli, IO «HAKPUBAIOTH» YCi CHMIITOMH HEIPaBUJIBLHOTO
dyHKIHOHYBaHHsI criocTepexyBaHoro o6’exra. OoHuM i3 OCHOBHHX
obMexeHbh ¥ 1poMY pasi Moxe Oyrn dopMyBaHHS TaKol MHOXHWHH
MOXJIMBUX HECTIpaBHOCTEN, Y sAKiik 6yiro 6 BiACyTHE XyGIIOBAHHSA ONHHX
i THX caMPIX CIMITTOMIB.

8.8.1. Bmcxi.qHa cTpareris KOHcfpylosaHHﬂ

Hexait, HanpuKiIal, HeoOXiHO po3cTaBuTi MeOJIi B KIMHATI. Mema Bu-
pileHn el 3ana4i MoxHa chopMyJTIOBATH B TaKM# CTIOCIO: 3HANTH TaKuit
eapianm poamiujerns mebnig, 11O 3aJ10BOJIbHSIB OX 0OMedicenHs HA TeOMETPUY -
Hi po3MipH KiMHATH ¥ MeGJiiB, a TakoX BpaxoByBaB Od B3aeMHE po3Talliy-
BaHHsI IIpeIMeTiB 06CTaHOBKY (poGounii CTir OIS BikHA, AUBAH HAMPOTU
Tenesizopa Toio). IToyaTH Kpalite 3a Bce 3 BUOOPY MIiCLIst ISt QAHOTO-ABOX
20n06HUX npedmMemia, SIKi 3allallyTh «TOYKH NPUB’SI3KK» i iHIIMX MeOTiB.
IToTiM po3cTaBUTH BCi Ipe/IMETH i [IEPEBIpUTH, HACKUILKH OTpUMMaHUit
BapiaHT (TOBGTO CTBOPEHA KOHCMPYKYiz) 33I0BONBHSIE 33/1aHl UMO2U.

Haspsn yu nepinii sapianT 6yne snanuM. Hlgumiue 3a yce BUSBUTE-
cs1, O Ha SKOMYCh €Talli PO3MIILEHHS TIOPYIUYIOThcst chOpMYIIbOBaHi
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BMMOTH. Y LIbOMY pasi He 060B’SI3KOBO CKaCOBYBATH BCe paHillie 3pobiie-
He 1 HoBepTaTHCS B TOYATOK NIPOLiECY. 3a3BUdail, MOXHa 3HaNTH crtocib,
SIK, 3PYNIMBINN KibKa IIPeIMETIB, «yTUCHYTHCs» B o6MexeHHs. Kpa-
HIUM 3i CIIocoBiB TAKOTO «IIiACTPOIOBAHHS» € TOM, AK 36epexe HAUOLIb-
LIy ¥acmuHy paHille BUKOHaHOi poGOTH.

OnucasHi THIXI 10J0 po3B’A3aHH MTOCTaB/ICHOI 3aadi Ha3UBaETb-
CS1 GUCXIOHOIO CIPAMeZicIo KOHCMPYIOGAHHA, STKa TIONSATaE B HACTYIIHOMY.

1. PitieHHS 3aa4i IOYMHAETHCA 3 4acmioeo2o (HAGAUNEHO20) 6apian-
ma piwenns, SIKHA MiCTATb OCHOBHI (I'0JIOBHI) KOMITOHSHTH pillleHHA.
YacTkoBi BapiaHTH pillleHs MOXYTh OYTH 3a3fasierins 3aHeceHi y b3 abo
BU3HaUEHI KopHCTyBaqu (na IlllICTaBl #toro JocBimy # iHTYINii) y 1po-
1eci po3B’asaHHs 3amadi.

2. SIK10 KOMITOHEHTH YaCTKOBOIO PillleHHS 3ad060abHAIOMb 3allaHi
o6Medicenna 3alladi, TO 3ajadya BUpIlUEHA. Y IPOTHIEXHOMY BHIAIKy
MOTOYHMIA BapiaHT pillleHHsI PO3IUUPIOETHCS 332 PAaXYHOK NOJaBaHHS
HOBOTO, HaUBINBII «IIEPCTIIEKTUBHOTO» KOMIIOHEHTA.

3. SIkio HOBHIA BapiaHT BUpILLEHHS «HE BITUCYETLCSI» B OOMEXEHHS,
Te HeoOXiIHO cKoperyBaTy Horo 3 HaliMeHwumy nepepobaeHHAMU BUKO-
HaHUX eTaiB i MepeiTH 10 MyHKTY 2.

OCHOBHIi TPYIHOILLi BUpPilUeHHs 33/1a4 i3 BUKOPHCTAHHSM @ucxidHol
cmpameeii KOHCTPYIOBaHHSA NMOJSITraloTh y hopMyBaHHI MHOXUHHU Yacm-
Koeux pilteHb (KoHcmpykuyiil), OCKIJIBKH iCHY€ 3aHaaTo H6araTo BapiaHTIB
TaK¥X KOHCTPYKIIiit. KOMIOHEHTH pillleHHsI MOXYTb B3a€MOIIATH - OIUH
13 OHMM i NeperurTaTics 6yab-aKUM YMHOM BiJIITOBIIHO 10 MOXJIMBHX
APHYMHHO-HACHIKOBHX 3B’3KiB MiX HuMH. KpiM Toro, He MoOXHa
3a3faneriap rnepeabadynTh, YK Mifilige faHa KOHCTPYKLis A1 OCTaTou-
HOTO BapiaHTa pillleHHs!, 1O 330BOJILHAE BCi OOMEXEHHSI.

3 ornisiy Ha Lie, pH BUKOPUCTaHHI ucxidHoi cmpameczii KOHCTPYIOBaH-
Hst MOX€e BUSIBUTHUCS, 1110 NPOCTIp NOLLYKY Oy/e IyXe BEIUKKM i B Takui
CIOCi0 3aa4ya MoXe MepeiTH B po3psil Hepo3B’si3yBaHUX. ¥ LIbOMY BUTIA-
KY 3aCTOCOBYIOTb cnddHy cmpameziro XOHCTPYIOBAHHS, sIKa 1iepenbavae
ToETAMTHUI Npolec BUPIIIEHHS 3afayi Ha pi3HMX piBHSIX il JeTanizarlii.

8.8.2. CnagHa crparterifa KOHCTPYOBaHHA

Hexail, Hanipukiiai, HeoOXiHO BUPILIMTH 3244y TUTAHYBaHHA HpU-
MillicHs OYIMHKY Ha 3ajaHiil aiisani semri. Lo 3agayy MoxHa cdop-
MYJIIOBaTH Ha Pi3HMX PiBHAX abcTpakilii y TepMiHax:

* @3aEMH020 noaodxcenHs («KiMHaTa A nopyd i3 KiMHaToI10 B»);

* opienmayii («KiMHaTa A Ha NiBHiY BiJ KiMHaTH B»);

* Koopduxam, IO TOYHO BKa3YIOTh I0JI0XKEHHA KiMHaTH A BIFHOCHO
KiMuaru B.
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~ Ha naitBminiomy piBHI abcTpakiii IpuitMaeThesl PilLeHHST: SKe IIPUMi-
TIEHHA 3 SKUM TIOBIHHE MeXyBaTH (HATPUKNaN, KYXHS 1 J1aTsHd, BaHHA
i cnansHs). Le pileHHS BXe CKOPOYYE MOXJIUBICTE EKCIIOHEHTHOTO PO3-
ImMpeHHsa npocropy noinyky. Ha HacTynmHoMy piBHi npuiMaeTses pillieH-
Hsl, HAPUKIIAA, WO XUTJIOBa KIMHaTa TMOBHHHA BUXOMUTH Ha IiBJEHD,
a KyXHs — Ha MiBHIY, 1100 y Hil 6y1o ripoxonoauinie. Lle pitueHns Hakma-
Jlae ONTHOYACHO OOMEXKEHHSE i Ha po3TalllyBaHHs ifaieHi. Ilicist Toro, siK
Oyne IMOKIHYEHO i3 B3aCMHUM PO3TAINYBAHHSIM NpPUMILIEHb i iX opieHTa-
iero, Oy/IyTh NOTPIOHI sIKich egpucmuku, SIKi JOIIOMArafOTh BUIUIATA Mic-
1e Ui BCiX npUMIlIeHb i BUpiIuMTH BUHMKaiovi KoHdutikTe. Harmpuknan,
OIHI€I0 3 eBPUCTUK MOXe OyTH Taka: CIovaTKy BUOMpaerscsl Micue s
TOJIOBHHMX PUMillicHb, a4 iHIIa [UToIa pO3IOAITHETECA MiX ITICOOHUMM.

PosrnanyTtuii Mmigxin 1o po3p’s3aHHA 3aJad HA3WBACTHCS CRAOHOI0
cmpameziero KOHCIPYIO6AHHA, SIKA OJISITa€ B HACTYIIHOMY.

1. Buxifna sanava po30uBacTbCs Ha KUIBKA pignie nidzada4, siki
MAIOTh pi3HME CTYITIHB JieTari3allii. '

2. CrioyaTky BUpILIYETLCS OCHOBHA JTiN3afaya eepxibo2o PiBHsL, SIKA
BU3HAYae CTpaTeriio po3s’g3aHHs IMi3a0a4 HIKHIX piBHIB.

3. Po3B’a3y10ThCS ITiI3anaui HIDKYMX piBHIB y cnamdiil nocaigosHoc-
Ti — Bii BepXHiX 110 HUXHiX. [Tpy 1IbOMY pe3y/IBTaT po3B’sI3Ky 1ia3anayi
BEPXHBOI0 PiBHSA PO3IISANAETHCA AK OOMEXEHHs (3aBAAHHSI) NpH
PO3B’SI3aHHI IA3a/1a4 HUXKHIX PIBHIB.

4. BukoHyeTbCsl YTOUHEHHS JeTajei posla’;lsyBaHo'i 3a7a4i Ha Bce
GUIBII HUBBKMX PiBHSIX d6CTdeL[11 JIOTH, TIOKK BUXigHA 3alava He Gyne
1LIITKOM PO3B’sI3aHa.

5. fAlkuto oTpumaHe pillleHHST He 3aJ0BOJIbHSIE 3alaHi OOMEXeHHs!,
JNIACHIOETCS nepe2nsio pituers, o'mumam/[x Ha BULLIUX PiBHAX a6C'rpaKuu
i3 HACTYITHMM IOBEPHEHHAM JI0 PO3B’I3aHHA ITi3ana4 HUKHIX piBHIB.

Bubip yactkoBux BapiauTis i nepemisyy pinieHb, OTpUMaHUX Ha Pi3HMX
piBHSIX abcTpaKii 3 HACTYITHUM iX HOPIBHSHHSIM, IOTPeOye 3aHANTO BeIMKNX
00K CITIOBATILHUX BUTPAT. ToMy B B3 cricteM, OpieHTOBAaHUX Ha PO3B’I3aHHS
337124 KOHCTPYIOBaHHS, OpPIaHi3yloThesl CrietialbHi posiim, SKi MICTSTh
PI3Hi egpucmucy KepyBaHHsL IOIYKOM Y TIPOCTOPI BUpillieHHS 3a1a4y. Y ckila~
s cyyacroi KCIUIT Moxe 6y1y Kitbka b3 i3 pisHUMHU TUTTAMY e6PUCIUMHUX
npasua KoHcmpyrosanna. Taka apXiTekTypa, 1O OLEpXala HasBy cucmemu
3 OoWKOI0 020A0UIEHD (blackboard system), TTIPUMYE CpeKTMBHuu MEeXaHi3M
peamisallil cmpameeiii koncmpyrosanns [4.4]. el MexaHiam 3abesrieuye ro-
CJIIOBHE YTOYHEHHSI YacTKOBMX pillieHb, BIIHOBICHHS iHdopMaili riics
[IPUAHSITTS] HEBAAUX pillleth, a TAKOX J{a€ 3MOTY UWIBH/IKO BUBHAYUTH, B SIKY
came ToUKy oG4HMCIeHb MOTPIGHO ITOBEPHYTHCH, 2 HE CKACOBYBATHU [10YEProBO
BCI rToTiepeIHi onepaltii, wopasy ‘a‘na.nisyroqn HacJIIKM TAKOTO CKaCyBaHHSI.

Aﬂeopummu KOHCMPYIOSaHHs 3aCTOCOBy}OTbCH y pisuux KCIII mpu
pO3B’s3aHi 3a/1a4 IUIaHYBaHHS; IPOeKTYBaHHsI, AiarHOCTYBAHHS TOMIO.
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Po3gin 9
EKCINEPTHI CUCTEMW

Excnepmna cucmema (EC) siBasie coGot0 iHmenexmyanshy CUCTEMY,
110 MOJEIIOE nam’ssme i MUCAeHHS AH0OUHU-eKCnepma TIiAL YaC BUpiLe HHsI
inmenexmyanvnux 3adav, 1O 3HAXONATHCA y MOro KOMITeTeHILil
[3.1-3.25, 9.1-9.38]). Excnepm ¢ gpaxiseyem (npogecionasom) y neBHii
IIpO (po3a. 3.4). 3naHHsa eKcriepTa BUKOPUCTOBYIOTRCS IIill Yac CTBO-
pernst b3 cucremu (posi. 5).

ITpouec dyukuionysanus EC sailicHioeThest TakuM dunHom. Kopuc-
myea4, SKUK Oaxae po3B’si3aTH CBOIO 3amady i oJepXaTtH BiIDOBUIHY
Hpopmaliilo yepes KopucTyBallbHUM iHTepdeiic, Hajcwiae zanum 1o
cUCTEMU, TOOTO cmasums 3adauy. Bupiwyeaw EC, sukopucrosyioun b3,
pO3B’sI3ye LUO 3ajavuy B.0iano2080My pesicumi 3 Kopucmyeauem i BUUAC
oMy pillieHHsl a6o NPHAATHY - PEKOMEHNAIIIO, MOACHIOKYH Xi[l CBOIX
MipKyBaHb 34 JIOTIOMOIOIO 610Ky NOSCHEHb.

KonrtakTyBanHs 3 EC He moTpebye XOMHMX clieliaibHUX 3HAHD —
Tpeba TINBKM HATHCHYTH KHOIKY ITOYATKOBOIO BUKIMKY W YeKarTH,
KOJIM Ha expadi JucIuied 3 SIBUTHCS MEHIO, Jie Iepcivedi Bci 3ajayi,
1pu Bposp’sizadHi gkux EC Moxe Hagaty ponomory. [lorim EC cra-
BUATH 3alTUTAHHS, a KOPHUCTYBay BilMIOBIAAE, HATUCKAIOMH BIIIIOBIAHY
Kiapimy. SIK1o xopuctryBay He MoxXe BinoBicTi, To EC Moxe nusaru
Jojgarkony iHGopmailiio, uo gornomarae cHOpMyIIOBATH 3allHTAHHSI
iHak1Ie, — ax A0 JOKIANHUX IHCTPYKIIN, MAKa30K abo KpecheHb.,

9.1. CratndHi ekKcnepTHi cncremMn

Cmamuuni EC (CEC) € aoxarvhumu KCIIT, 1110 BUKOPUCTOBYIOTHCS]
y Tux [pO, sKi iCTOTHO He 3MIHIOIOTHCSI Y TIPOLIEC CKCTULYATALIT CUCTCMME,
Tomy cxnag B3 CEC zanumaersesi npakTHIHo resmitnum |3.1-3.10,
9.1-9.24].

Ha puc. 9.1 HaBemena cTpykTypHa cxeMa CFEC, ska € YacTKOBHM
punankoM ysarajisgeHol crpyktypu KCIHI (posx. 3.3, puc. 3.1) i mic-
TUTH TaKi NPOrpaMHO-aapaThi IIpUCTPOI:

* gupiwyeay ~ IHTENEKTyaJbHUU KOMIUI0TCp, SIKMit Monesioe
MUCAeHHS IH0OURU-eKCnepma; .

» b3 EC - cxosuue 3nanes npo BracTUBoOCTi 1 3aKkoHoMipHocTi [IpO
(po3u. 5);
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Puc. 9.1 — CTpyKTypHA CXeMa CTATHYHOI eKclepTHO cHeTeMH

* inmenexmyanshuil inmepgeiic xopucmyeaua (60K CNiAKY8AHH)
peanisye miayor KopuctyBaya 3 EC mix yac BBefieHHs iHdopMallii, pos-
B’3aHHA 3a/a4i # olepXaHHs pesyNbrariB;

* iHmenekmyanvhuti pedaxmop b3 Hamae aHaNiTMKy # eKcrepry
MOXJIMBICTD ¢TBOpIoBaTH B3 y mianoropomy pexmumi;

s 6rok noscHeny BUIAE iHdopMaIlito Ipo IUIAX po3B’sA3aHHA IocTa-
BJIEHOI 3a1ayi (3anumy), SKIIO 1ie HiKaBUTh KOPUCTYBaya;

* 6a3a danux (poboya nam’sms eupiuyeaya) MiCTUTB BXiIHY, IIPOMIXK~
HY I BuxigHy indopMauiio 010 po3B’sI3yBaHoOI 3a1aui.

Bupiniysay CEC MoXe npailloBaTH B MyAbmMUnpozpaMHOMy pexcumi,
PO3B’A3YIOYHM 3aayi KUIbKOX KOPHMCTYBauiB. Bipmyassnuil napanenism
poboTH BUpiLITyBada 3a0e3reYyeThCS NAAHY8ANLHUKOM, SIKIUI KEPYE Uepeo-
gicmro BUKOHAHHS 33134, PO3NOIUIAIOYHM iX Y Jaci TaK, IO CKIAJaeThes
BpaXeHHs HasiBHOCTI [y KOXHOI 3ajlayi cBoro Bupiluysaya. IlnaHyBanb-
HUK KOHCTPYKTHBHO BUKOHYETHCS SIK CK/1aJJ0Ba YaCTUHa BUpilllyBaya.

Hunsi 3Haydoro routMpeHHs Habyam gysvkocneyianizoeani CEC, B3
SAKUX MICTATD Bif, 50 no 500 npasus. 3a3puyail, BOHU peali3ylOThcsl Ha
MEePCOHANBHUX iHTEeKTYaTbHUX KOMII'IOTepax i po3B’a3yloTh HECKJIal-
Hi iHTeeKTyanbHi 3aayi, 1110 4acTo 3ycTpivalotsed. Lli cucteMn Hasusa-
10Th iHmenexmyanvhumu nomiunukami, sixi GyHKUIOHYIOTH Ha pobodnx
MicLSIX KOpHCTYBadiB. 30KpeMa, KOMITaHisi «/[Jionon» CTBOpUIA THCAYi
takux CEC BapricTio $25 muc., KoXHa 3 AKuX fae mpubyrok §100 muc.

CEC moxe 6yTn anapatypHo odopMiieHa SIK BalidKa i BOYIOBYBaTHCS
B IaHeNb KepyBaHHs aBTOMoOineM, 6YyTH B IOPTaTUBHOMY KOMIUTIEKTI
nixkaps roto, CEC po3spaxoBaHa Ha MacoBoro crioxusava. Harpuknag,
JiKap, 1110 NPaKTUKYE B CUIBCHKIH MicLIeBOCTi, MOXe BBECTH B CUCTEMY
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ZAaHi TIpo XBOpoOy #i cTaH MallieHTa, HOTo CKapru, AieTy, XapakTep po6o-
TH TOLIO. Y BiAIfTOBIb CHCTEMa BHJIa€ peKOMEHAllii, sIKi BiNOBIIAIOTH
JYMUi Kpanmx eKCIepTiB-MeIuKiB.

CEC Moxe 6y BUCOKOKBaJlipiKOBaHHUM TIOMIYHMKOM iHxeHepa,
TpeHepa abo daxiBus iHuIol Ipodecii, TKOMY TOCHTH 9aCTO HOBOTUTHCS
3BEPTATUCS JI0 kosexmusrozo doceidy cBoix xoJer. CEC fonomoxe mpo-
BECTH BCi HEOOXifHI 0OYUCTIEHHS il BUKITAIEHHS, IIATOTYBATH OYHbL-IKY
JOKYMEHTAIiI0, HOCAYIYe IMOACHHMUKOM, 3alIMCHOI0 KHUKKOIO, TOLMH-
HHUKOM, OYIMIBHUKOM TOLIO.

9.2. OilnHamiuHi ekcnepTHi cucremm

Y apyriit nonoBuHi 90-X poKiB MUHYJIOTO CTOMITTH BiIOYBCS CIIPpABX-
Hi#l npopuB y po3suTKy EC, xonm pi3ko 3BiNbILMBCst oBcsr 1am’sirTi
KOMIT'IOTepHUX CHCTEM, 3HM3WJIACS IXHS BapTiCTs ¥ OyJaM JOCATHYTI
HoBI ycrixy B po3BUTKY 3acobip KCIHI. Lle xo3B0tui10 ¢TBOPUTH 1TOKO-
niHHY dunamivwux EC (JEC), siki HasuBAlOTh TAKOX HaAPMHEPCHKUMU
nidcuntosasamu inmenexmyanviux 30i6Hocmeil aoounu [9.25-9.32].

JIEC ictotHo BinpisHatoThes Bin CEC 3paTHicTIO dunamivnoi e3acmo-
dii 3 KOpUCTyBayaMmH it npoliecaMy, uio BindysaioThes B [pO, a Takox
YMilHSIM HaBYaTHCs # PO3BUBATUCS, TOOTO esoouionysamu B daci.
HasisHicTb Takux MoxauBocteii na€ smory JJEC BucTynatu B podi 1oB-
HOIIIHHOTO nomigyHuka ¥ nopa,uﬂnxa 3[aTHOTO 3MHCHIOBATH aHasli3
HasTBHUX 3HaHb y I1pO, BHCYBATH ¥ BUIKMIATU TilOTE3U, OIiHIOBATH
BipOTi/(HICTb (paKTiB, CAMOCTII{HO MONOBHIOBATH CBOI 3HaHHsI, KOHTPO-
JIIOBATH iXHI0 HECYTIEPETHICTE i ITOPOIKYBATH HOBI 3HAHES.

Cmpykmypy JEC MOXHa nofatv y BUDJSIIL y3azansrenoi cmpykmyp-
toi cxemu KCIIII, nasenenoi Ha puc. 3.1. Tlopsia i3 GpyHKIIOHATEHAMK
koMmrtoHeHTamu CEC (po3jr. 9.1), apxitektypa JIEC MmicTuth y co6i ana-
paTHO-NIPOTrPaMHi 3acobu odepicanns M Modenrosanns exionol ingopmayii
(laT4uKu, aHali3aTOpH, KOHTpOUiepU) NMpo 06’€KTH, INpOLECH, SIBULIA
it cutyauii iesHoi [Tp© JTEC moxe Oy1u oGnafHana euxoHasqumu npu-
cmpoamu, SIKI peaslizyloTh BUPOOJIEHI CHCTEMOIO Kepyioui BIUIMBM Ha
00’eKTH ¥ TIPOLIECH 30BHILIIHLOTG CepefioBUILA. 3a AOTIOMOTOI) Modema
LEC mMoxe 3p’s3yBatvics 3 Internet i ofepXyBaTi mmm HeoOXiaHi 3HaH-
HSI CBITOBOTO piBHS.

HEC € posznodisenow EC, sixa mae kinbKa macmepuux ay3iig,; 3’ €nHa~
HHX MiX c00010 KOMyHiKaliffHUMUY KaHaJIaMy 3B’53KY. 1o cK/Iany Kox-
HOTO KJIACTEPHOIO By3Jja BXOAMTL OKPEMHUIt BUDILIyBay, ILO TNpPAIOE
B MYJIETUIIpOrpaMHOMY peXumi, i csost okpeMa 53, Y ripoueci gyHKiio-
Hypaunst JJEC xnacrepni Byzmm o6MiHIOIOThCS iHdopMauiclo mis
PO3B’SI3KY 3arajbHOI 33/1a4i, TIOCTABIEHOI IEPe] CHCTEMOIO.
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Posnoninene ¢yuxilionysanHs JAEC 3aificHIOeTsCS,; K TIpaBUIo, i3 -

BUKOPHCTaHHSAM <«KAicHm-cepéeproi» TexHoJorii. Posnonitennii npun-
uun nodynosu JAEC nae smory samist npu ¢opmyBanHi B3 Kibkox
eiddanenux excnepmie depes cucteMy Internet.

XapakrepHuMu pucamu i niepearamu JEC € ii CIIpOMO)KHlCTb BH-
KOHYBAaTH BeJIVKUIL Habip (QyHKILH, X0 SKMX HaJeXaTh:

a) oflepaTHBHMII aHaIi3 i MOMAHHS HEMIEPEPBHOTO BXiIHOIO MOTOKY
iHdopmallii y BUIISAI napasessHux npoyecie ob4ucetn;

6) CTPYKTYPYBaAHHS NaApaneAsHUX npoyecie i ONepaTMBHUAN pO3MOIT
BxiHol iHdopMaii MixX napasessrumu 6roxamu dunamivnoi b3 i pobo-
uoto nam’smmio JJEC;

B) BUKOHAHHS HAPaneAbHUX 06uUcAeHd | napanesste po3e i3anus 3a0au
KOPHCTYBauiB (napaneavnull 6usid na 3HAHHAX) 3 BAKOPUCTAHHAM napa-
A1€/15H020 BUPILIyBaYa; ‘

I) orepaTMBHMIA POIMOALT BHYTPIIIHIX iHbOpManifiHMX MOTOKIB
JEC i3 BUKOPUCTaHHSM 8UCOKOULBUOKICHO20 nAGHyEabHuKa (Qucnemue-
pa), sxuit 3a6e3r1e‘q‘y€ TapajeibHe BUpIIlIEHHS 3a7a4 3a OGMEXEHMX
pecypciB yacy ¥ TIam’aTi CUCTEMH.

Hopsn i3 M JAEC, sax tunosa KCL[II 3/aTHA OJepXyBaTH, Harpo-
MaIXyBaT! ¥ KOperyBaTd 3HaHHs 3 BiarosiaHoi ITpO, BuBoau™y HoOBI
3HAHHS! Ta ITOSICHIOBATH TIPOLIEC X ONEPXKAHHS.

VY 3B’S3KY i3 3a3HaYeHUMH OCOOJMBOCTIMU OCHOBHI KOMITOHEHTM
AEC (ronoBHuM yuHoM — b3) € JuHamivpumu, OCKUIbKM Y TIpolieci
eKCIUTyaTallii BOHM 3a3HAlOTh CYTTEBUX 3MiH. Junamiunicme JJEC Bu3Ha-
YAETHCS crmyneHem aminu (esonroyii) Tl KOMIIOHEHTIB y rpotieci dhyHKIio-
HyBaHHs{ cucTeMu. 3a pienem dunamiynocmi cyqachi JJEC moninsitoThes
Ha Taki TNy,

1. Hacueni JEC oHOBISIIOIOTE ¢BOIO B3, BI/IKOpHCTOBYIO‘{I/I BOYIOBa-
HUAM Yy CHCTEMY Mexanizm nonogHenHs 3nanb. 1lei MeXaHi3M nae 3Mory
OHOBJIOBaTH # monosHioBatM b3 3a nomnomorolo aHamisy ta omnpa-
UOBaHHA iHdOopMaliii, oiepKyBaHoi BHACITIAOK AiallOTOBOTO CIILIKYBaH-
HSI 3 KOpucTyBadaMu. 3HaHHA Y B3 MOXYTh MOpOIXXyBaTHCA TAKOX 3a
pPaxyHOK BUKODUCTaHHS chieliialbHMX METONIB, $IKi JO3BOISIIOTh oJep-
JKYBaTH HOBI 3HaHHS IUISIXOM 3icmaeaeHHs, anamizy Ui Go6opy npaBun
y Tpolieci BUpillleHHs 3aiad KopucTyBadiB. Jlo TaKHX MeTOIiB Hajie-
XKUTh, HaTIpUKNa/, MeTol, pe3oaioyiil (po3a. 8.1).

2. Keasziakmueni JIEC 3MiHIOIOTB (IIOTIOBHIOIOTH) CBOJO B3 iHpopMa-
ui€lo, 10 HAAXOMHUTL Y CUCTEMY Yepe3 BU3HauYeHi Nepiogy (xeanmu)
yacy. Jo takux JEC HanexaTh, Hanmpukiag, Mikpodiojgorigni EC, mio
pobIsITh NepiofuyHi (OAMH pa3 Ha KUlbKa FroguH) N1a60paTOpHi BUMipH
¥ aHaTi3yI0Th TWHAMIKY OTpMMAaHMX MOKAa3HUKIB Y MOPiBHSHHI 3 11OMe-
PeOHIMH JaHUMH. I
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3. Akmueni JIEC npaltiolors y crody4eHHi 3 JaTiMKaMH 06’eKTiB
IpO 6 pesrcumi pearvrozo wacy 3 BeniepepBHOO iHTEpIIpeTailielo (opa-
LIOBaHHAM) iHdbopMatii, 1o Hagxonurbk y cuctemy. Jo Ttakux JEC
Hajlexarb, Hanpukian, EC MoHiTOpHHTY KocMivHux mossoris, EC
KepyBaHHs BUpOGHMYMMHU KomIuiekcamu, EC MOHITOpHHTY siKapHs-
HMX MpolieciB Ta iHiii cucremu. Ha yactky axmuenux JJEC npmlanae o
70% ycix HassBHUX Ha ceoronni EC.

OcobiBe Miclie B CIMCI/ICTBI JEC nmocinatots eiccnepmm  poboui cman-
Yii HayKoeux docridncens, IPU3HAYEH] JUTST HAIAHHSI AOTIOMOTH (axiBLIsIM-
JOCTiTHMKaM BICOKOI KBatidiKaliil i cTBOpIOBaHi 3a JIOHOMOTOIO iHCTpY-
MEHTAILHUX 3ac06iB «G2, «Leonardo», <ART», «<KEE» Tomo (po3a. 9.4).
BOynoBaHi nmakeTd AOCHTHUITBKHIX nporpaM NaloTh 3Mory (axiBIlo
BukopuctoBypatd JEC 1t supimieHis 3amay HayKOBO-IOCHIHOTO
xapakrepy. Taki JEC mators possuuyry gusamidgy B3, sika BMmillye
decamku mucsy npaeuA, i BeIMKE CXOBHMILE JAHWX, 3B’s13aHe 3 Internet, i3
SIKUX JOCHIIHUK MOXe ONepXyBaTH HeobXifHy iHdopmalliio ¢BiroBoro
piBHs. Po3sBuHyTa KOrHiTMBHa Ipadika HoTOMarae yHaOYHIOBATH
pesyabraTi BUpiLIeHHS 3a0ad i OLiHIOBATH 3HaWIEHI 3aKOHOMiPHOCTI.

Mopsaa i3 3azHageHuMy THaMy JJEC wyHi iHTCHCUBHO po3BHMBa-
tothest npeyedenmni JJEC (posa. 9.6). Iepuui Bepcii inx JIEC 6yno crso-
peHo y Apyri#t nojosuHi 90-X pOKiB MHHYJIOTO CTOMITTH CHOUATKY
B CILIA (dipMma «American Research»), a 4epes nesikuit yac — y Pocii
(HIIO «Emanon»). Ipeuedenmui JEC MaioTh CYTTEBI BiMiHIOCTI,
NOPIBHAHO 31 CBOIMM ToNepeNHUISAIMU, B TOMY, IUO A0 cKaajy ix B3
IIOpSIL i3 [IpaBUTAMM BXOJUTE TaK 3BaHa 6aza npeyedenmia, y sIKii 36epi-
raeThCst iHOpMaLlis Mpo YCHilUHWI ¥ HeyCOimHWH [ocBil dhyHKILO-
HyBaHHs1 ccTeMu B niepniit [TpO (poan. 8.6).

Ha cporoani JJEC € Hai6iibm poanoacmmxermmu KCIHI, mo
HaOyaH CTpaTETiYHOIO 3HAYEHHS Y PO3BUTKY HayKM, H. BUPOGHMILTHA,
¥ KepYBaHHI CKIaJIHEMU O0’€KTAMHU Ta NMPOEKTYBaHHi CKAA/IHUX CUC-
TEM, Y CIIpaBax BifickkoBoro OyaiBHUITRa Ta iHumx [IpO.

9.3. OCO6nMMBOCTi CTBOPEHHs Ta eKcnyarauii
€KCrepTHUX CUCTEM

[Iponec crBopenns 6yap-saxoi KCL (sokpema i EC) mictuts y cobi
emany po3poOSeHH, PO3TNISIHYTI y posaiii 3.5. [lopsaa i3 uum rpoiiecu
crBopenHs it ekcrinyatartii EC Matoth cBoi xapamepm pHUcH, sKi i 6y-
OYTb PO3MJISIHYTI Y IbOMY PO3JIiJi. _

st pospobaendss EC HeobxifHo ofHoyacHe BHUKOHAHHS TaKUX
Bumor [9.1-9.38]:
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* icHyBaHHf excnepmis y TieBHiil IlpO, sAKki 3HatoTh ii Habararo .

Kpallle, HiX 3BuMyaiiHi ¢axisii B o6sacti KCIJ_II;

* eKCIepTH 3allikaBleHi B p060T1 FOTOBI cniBnpamOBam npu
crBopenHi EC;

* eKCIepTH OMHOCTaiHi LIONO OLIHUKM NMPOIIOHOBAHOTO BapiaHTa
crBopennsi EC, B iHIIOMY pa3i OLIHUTH SKiCTb po3p06neH01 EC o6yne
HEMOXJIHUBO;

* eKCIlepTH 3HaTHI eepbanisyeamu (ormca'm TIPUPOIHOIO - MOBOIO)
i1 TOCHUTH CBOI 3HAHHS, iHakile BaXKO PO3paxOBYBaTH Ha Te, IO
BOHHM OyayTh BUTATHYTI ¥ BKiageHi y b3 EC;

» npouec ctBopenHs: b3 EC He moBUHeH GYTH 3aHaATO TPHBAIUM
i MOXe 3aiiMaTHl y eKcIlepTa KLTbKa [HIB, a He MicalliB;

e 3ajaui, 010 po3B’a3yoThes B EC, NOBUHHI 6YTH AOCHUTE BaXJIUBU-
MH M aKTyaJibHUMH, OCKLIBKM HeMa ceHcy cTtBopioBati EC s Bupi-
[IEeHHA 38744, AKi BUHMKAIOTh piiko abo MOXyTh OyTH BHpilueHi moau-
HOIO 3i 3BUYaifHOIO KBallidikalielo;

* HeobXifHO YiTKO 0OMeXYBaTH KOJIO PO3B’SI3yBaHMUX 3a11a‘1 TOOTO
o6csr B3 roBuHHMM 6yTH MiHIMAaJIBHO MOXJIMBMM, IIO6 YHUKHYTU
«KOMOGiHaTOpHOIO BUOYXY» iHdopMallii, HeoBXimHoi s BUpilEHHS
MOCTAaBJCHUX 3a7aY;

* po3B’d43yBaHi 3a1a4i MOBUHHI OYTU JOCUTb «IPO3OPUMU» i CTPYK-
TYPOBaHUMMU, TOOTO TOBMHHI 6YTH BHILieHi OCHOBHI JIOHATTA, BiTHOCH~
HM i Bigomi (xoua 6 excriepraM) cnioco6u BUpilueHHs 3aga4 EC;

* JIOBUHHA 3abe3revuyBaTHCS MOXIMBICTh MOCTYIIOBOTO HapoOILy-
BaHHS cucTeMH, To6To B3 moBHHHa JIETKO PO3LIMPIOBATHCA i KOPEKTY-
BaTHCA BIITIOBIHO 0 nuHaMiku 3MiHu [1pO;

* TIOBMHHO GYTH JOCTOTHBLO BUXiIHMX JAHUX JJIs1 epEeBipsIHHA IIpa-
uesgarHocti EC y nesHiii [IpO, 11106 po3pobiosadi MOLIM [tepeKoHa-
THCS B JOCSDKHOCTI 3aiaHOro piBH# il GYHKIIIOHYBaHHA.

TIpu npoexmysanni EC, 3a3Bu4ail, BAKXOPUCTOBYIOTHCS ABA TiAX0AW.

1. Opuzinanvnuii nidxi0 npunyckae po3poOieHHs iHdopMauiliHol
CHCTEMH 3 «4UCTOI'O apKylilas. BiH peallizyeTbcsl Ha OCHOBI 3aCTOCYBaH-
Hs1 CATIP yu CASE-TexHonorii i npu 3MiHax y CHCTEMi BUMarae 1opas
HOBoI reHepallii ii mporpaMHoro 3abesne4eHHs .

2. Tunose npoexmyeanns BUKOPUCTOBYE auanTaililo TUIIOBUX po3poG-
JIEHb Ha OCHOBI 3aCTOCYBAaHHS CHCTEM KOMIIOHEHTHOTO (MOHTAXHOTO)
TIPOEKTYBaHHs. Y IIbOMY pa3i 3MiHU y CUCTEMi CHPHYMHSIE JUIle 3MiHa
KoH@irypaii nporpamHoro 3abesneyeHHs ! y HOOTMHOKUX BAITaIKaxX —
fforo foonpaioBaHHs 3a gorioMoroto CASE-texHosorii.

IpoexTHumu pecypcamu min dac crsopeHHd EC e mxepena 3HaHp,
Jac po3pobiaeHHs, 00YMCIIOBAIRHI 3aco6H i obcsr piHancyBaHHA. s
EKCIIepTa JKePEeIOM 3HaHb € JoTo nolepenHiil JocBin, a T aHalTiTHKa —
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nyGaikartii, BiTOMi TPHKAaNH pinieHHs] aHATOTINHUX 3a8ad, MeTolM
TTOJIaHHs] 3HaHB | MaHIMYOBaHHSA HUMM, [IPOTPaMHi iHCTPYMEHTANILHI
3aco0u TomIO.

IIpu ctBopenHi EC BuHUKae:HN3Ka yexadorens, TIOB A3aHUX i3 THM,
L0 3aMOBHUK He 3aBXIU MOXE TOYHO CHOpMYIIIOBATH CBOI BUMOIY JO
poaponoBaHo'i CHUCTeMHU. MoXUIMBe 1aKoX BHHHKHEHHH TPYXHOLIIB
CYTO IICHXOJIOTiYHOTO MopsAaKy. Hanpukian, ekcriept npu crBopeHHi b3
MOXE He nepexasam CBOI 3HaHH#A, MOOOIIOYKCH, 1110 3TOHOM MOro
3aMiHITL KOMIT IOTEPOM.

Tepmin pospobnenns it ynpoamkeHHS EC cTaHOBUTS, SIK IIpaBUIO, He
MEHII POKY 33 TPYAOMICTKOCTI 10 5 MIONMHO-pOKiB. BusHaueHHs oficsey
¢inarcysanns cyTTEBO BIUTUBAE Ha Ipollec po3pobiuéuHs. Hanpukiaz,
3a HeJlocTaTHROro (hiHaHCyBaHHS HepeBara Moxe OyTH HaJaHA afaTiTa-
uii HasisHoi EC, a He po3poGiieHHI0 HOBOI OPUTiHATBHOT CUCTEMU.

3 omisAny Ha 3HAYHY prnomcn(lm, ctBopeHHs EC BBaxaerses
HeBUTITHUM Iast sikoick oasiel TIpO. Tomy crnovyatky CTBOPIOETHCS
nopoxcus EC, y skiit B3 He 3anmoBHend, Taky EC HasuBajors 06oa0nuxoio
EC. BoHa 3a110BHIOETLCS TH3HilE, NpY BUOopi KoukpeTHoi [1pO. Obo-
aouka cyvacHoi EC sipiasie coboro Habip pisHOMAHITHMX NPOIpaMHUX
3ac0o6iB y BUIIISIAL wabnoHia, sIKi Ha3uBaloTh weanamu (shells). Llabionn
JLat0Th 3MOTY JIETKO [IEPEXOANTH Bifi opHi€el no inioi ITpO.

BinnmosinHo no TexuHonorii crBopernst EC 1ipouec 1l npoekrynanitist
i1 po3po6JIeHHS! 3MIACHIOETbCS TaKUM UYUHOM. Opeanizauis-3aMoeHuK
(kinyesuil kopucmysay) po3pobIisie mexHivHe 3aedaniisi HA po3poGIEHHs
EC i3 HeoOXi/lHUMY XapaKTepUCTUKAMM # [Iepesae Horo opaanizayii-au-
Konaeyo. LIs1 opranisanist, y cBoio uepry, pospobisie oboronky EC i3 no-
PoxcHboto b3, Xa NOTIM MECPEAETLCS AHARIMUKY 3AMOGHUKA JUISL 3ATIOB-
HeHHs b3.

IIpu pospobaenui EC BUKOpPMCTOBYETbCA TaK 3BaHA KoHYenyis
weudKoeo npomomuny, SIKa NOJSITaE B TOMY, [0 po3pod1oBayi croyar-
KY CTBOP10t0Th He caMmy EC, a it npomomun, sikuit € nouamiocoro eepcicio
cropirosanoi EC. B3 npomomuny EC MiC’I"!/ﬁ‘b, 3a3BMYaid, KUIbKA JAeCSIT-
KiB npaBui, Tofi Ak B3 gitouoi EC moxe Bmimysati KibKa THCSY
(B oKpeMux BUITAAKAX — AECHTKM TUCAY) NPABHI.

[IpoTOTHI CTBOPIOETRCS [UIST ITepeBipAHHS NTPaBUILHOCT iiel, Mose-
Jiedl MoJaH s 3HaHb Ta METOMIB pO3B’ 3Ky 3a/au, HOKJIAUeHUX B OCHOBY
dyukuionysands EC. TIpoTtoTdn noBrHEH MiATBEPAUTY IX IPUIATHICT
Ui OfiepKaHHs SKICHUX 1 eeKTUBHUX: pilieHs 3amay resHol [IpO.
OCHOBHOIO BUMOTOIO JIO NIPOTOTHIY € minimym 4acy i mpydomicmiocmi
po3po6neHHSsT 3a MaKCHUMaJIbHOTO PO3IapasielioBaHsl [IPOLECY HarpoMa-

JUKEHHS i NepeTBopeHHs 3HaHb, BAKOHYBAHOTO €KCIIEPTOM, i3 BUGOpoM:-
[IPOrpaMHUX 3aC00iB, SIKMH 3RIMCHIOETECSI aHa imuKoM 1 npoepamicmon.
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V pasi ycniixy anasimuk 3a JOTIOMOTOIO excrnepma po3pobise HacmynHy .

gepciro npomomuny 3 POIMUPSHUMU DYHKLIOHATBEHUMH MOXIIMBOCTSIMU.
Y Mipy 36ibIIeHHA 3HAHB i po3LUMpPeHHs QYHKLIA ITPOTOTHIL MOXE 10Csr-
TH TAKOTO CTaHY, KOJM BiH YCHIIIHO po3p’si3ye Bei 3aayi maHoi IpO. Iicia
1boro Moxe 6yTy NMPHHHATE PIlUEHHS IIPO OCTATOUHE Nepenpocpamy8anis
TIPOTOTHUILY Ha MOBAX BUCOKOTO PiBH Jyls MOJIITILIEHHsI TaKMX ii XapaKre-
PUCTHK, SIK 30LTBIIEHHS IUBUAKOAII, 3MEHIIEHHS OBCATY BUKOPUCTOBY-
BAHOI ITaM’siTi, [I{BUILICHHSI €pTOHOMIYHUX IIapaMeTpiB iHTepdelicy Towo.

Y pasi Hesgaui MoXe 3HaTOGUTHCH pO3poGIeHHA HOBOIO TIPOTOTHITY
a6o po3po6IoBadi MOXYTh 3po0UTH BUCHOBKM IIpo HenpuaaTHicts EC
jutd BEKopucTanHs y aaniil [TpO. Takoxk Moxe 3HagoGHTICS CTBOPEH-
Hsl He OfTHOTO, a Ki1bKox npomomunie, IO TPYHTYIOTECS Ha Pi3HUX KOH-
Lemuiax nobynosm EC.

BixmnosinHo 10 BUILE BUKIaIEHOTO, mexHoaoeis crsopenHst EC MicTuTh
y co6i TaKi eTany po3pobaeHHs npOTomniB Ta CHCTEMH B LIIOMY.

1. Aemoncmpayiiinuii npomomun MinTBepIXYye (CIPOCTOBYE) Npa-
BIWIBHICTH BUGODY TIPOrpaMHo-anapaTHUX 3acoBiB BUBOLY Ha 3HaHHSAX
Ta MOXJIMBICTH BUPIiLlIEeHHSI OCHOBHOI yacTWHM 3ama4 jxanoi [1pO. B3
uporo nportotummy Mictute 50—100 mpaswi. Yac po3pobneHHs — j0
TPBOX MiCAIIIB.

2. Jocaionuypkuii npomomun po3p’a3ye ocHoBHi 3anayi [1pO y pexu-
Mi BeeBiuboro TectyBaHHs. B3 mictnre 200—~500 nipaBuir. TepMin po3-
poOieHHs — 0 1 POKY.

3. Hirouuii npomomun Bupimye 3amadi ITpO y pexumi nocninHoi
ekcrutyatauii. B3 micturs 1 000—5 000 npasui. Tepmin pospobienHs —
1o 2 poKiB.

4. Hpomucnosa EC 3abesrieuye BupinmieHHs 3anay [IpO y pexumi
nIpoMUcoBoi ekcrnyaramii. B3 micturs 3 000—10 000 npasmr. Tepmin
po3pobJieHHs — B0 3 poKiB.

5. Komepyiiina EC (o6oronra) npusHaveHa I TIPOAaXy iHIUUM CIO-
xupayaM. Bisie coboro npomucnosy EC i3 3anoBHeHow abo MOpoxX-
wroio B3. Mae incTpyMeHTanbHi 3acoby (1abloHM) TSI 3aTIOBHEHHS
B3, po3BHHYTI KOMYHIKATHBHS MOXJIMBOCTi, 3aC06H HaBYaHHS, KOTHi-
THBHOI rpadiky Ta iHImi lHTC]IeKTyaJIbHI KOMIT'IOTEPHI 3acoOH. TepM1H
po3pobJIeHHA — JI0 3 POKiB.

9.4. IHCTpyMeHTanNnbHi 3aco6u CTBOPEHHSA
eKCnepTHNX cucTem -

Komnaexc anapamuo-npoepamnux 3acobie, IO TIPUSHAYESHWH Mist
crBopeHHd # ymockoHaneHHs KCIII, HasuBaloTh inmeaexmyassnoro
incmpymenmaastor cucmemoro (IIC) 197, 9.9, 9.27, 9.33-9.38]. Hait-

156

Ginpnroro npakTigHoro 3acrocysadus cepen KCINI uuni nabynu EC
(po3n. 9.5). Tomy GinbiicTs HagBHUX JIC BUKOPUCTOBYETECS, TOJOBHUM
yuHoM, s crBopeHHs EC. Ha cworonui a0 yuciaa mommpenux [IC
HalexaTs «G2», «Leonardo», «Nexpert Objects, «ProKappas, «ART*En-
terprise», «Level 5 Object» Ta iHII iHCTPYMEHTAJLHI CUCTEMU. .

Sx 6yno 3a3HaYeHO B po3i. 9.3, pospobients EC 1roynHacThes 3 1o-
OyI0BH il 060r0HKU, IO ABJISIE COBOI0 HabIp WAGIOHIB, SIKi Ja0Th 3MOTrY
Jierko repexogut Big ofgHi€l IpO po inmroi. Y cyyacHux [IC sukopucTo-
BYETBCS] IIMPOKUH Habip iHCTpyMeHTaIBHUX 3acobiB, KM Ha3HBAIOTH
cepedosuuyem po3pobIeHHS abo noenum cepedoauiyem, sIKe BUKOPUCTOBY-
€TBCSI Ha BCIX eTarax IIOGYI(OBI/I ¥ excrutyaranii EC, 30kpeMa 1ipy ¢TBO~
PeHHi 060JIOHOK, IPOTOTHIIIB, IPOMVICIIOBUX i KOMEPLIHHMX CUCTEM.

Ho cxnany tuirosoi IIC BXoHsATs nidcucmemi:

* aBTOMaTH3allii IPOEKTYBaHH: i TiporpamMmyBaHHs;

* OKYMEHTYBaHHSl, HAIATOAXKEHHS I CYIPOBOMKEHHS CHCTEMHU;

* KepysaHHs npouecoM cteopedHst KCII Tomso.

OcuHony dyHxiioHyBatHs 6utbmocti cydacuux [HC craHoButt Tak
3BaHa CASE-mexnoaozin (Computer Aided Software Engineering), sxa -
TpUMYE Bci cTajii awcummeesozo yuxay KCIII 9.7, 9.9, 9.27, 9.33-9.38].
[Tporpamti sacobu CASE-mexnoozii MOMUIAIOTLCS A JIBI TPYIIM:

o CASE-ToolKits («lHcmpymenmanshi ckpursku») — 1IAKETH po3po6-
JIIoBava (TeXHOMOTIYHI ITaKeTH TIporpaM), Mpu3HaueHi st IATPUMKHY
po3pobiieHHs odHiei cmadii crBoperst KCIUT aum pist sapitaertss onHo-
IO TUMY NPUKTaIHHX 38149, R

» CASE-WorkBenches-cucmemu («Bepcmamu das supoGruymea npo-
epam») — TEXHOJIOruHi NiHil BUPOOHULITBA [porpaM, sIKi MiATPUMYIOTD
yei cragii xurresoro uxiy KCLUIT — Bin npocm*ysamm o 1epeaadi
B eKCIUlyaTaLifo # CyrmpoBOIXECHHS CUCTEMH.

(DyHKmonanbna CTPYKTYpHAa cxeMa mcmpyznenma/zbnoz “CAST-mexro-
Aveii HasedeHa Ha pyc. 9.2 S -

Cyuacni //C po3pisnsioTbes, TOJOBHUM YHMIOM, THIIAMM BUKOPHC- -
TOBYBaHUX Modeneil nodaliis 3Hans Ta NPOrPaMHUM cepedosutyem (yHK-
uionynauuﬂ cuctemu. Posrnsinemo ocHoBi xapamcpucmm HaiBizo-
Mitmx nuui 1C [9.33—9.38].

1. lllnpoko posnoBciomkennum TurtoM 1IC e cucrema «G2», crBopena
thipmoro «Gensym Corpy. 1IC «G2» Ge3110CEPERHLO Kepye nPOYCcoM CMeo-
pennss KCHIH Tomo:

* criocTepirae 3a MHOXMHOIO (JIO KITBKOX THCSIU) O/IHOYACHO 3MiHIO-
BAHUX MapaMeTpiB NPOLIECY KepyBaHHSI;

* 00pobisic 3MiHM IapaMeTpiB y pexuMi peajibHOTO Yacy;

* [epeBipsie MO3aNITaTHI CUTYalii Ha KEPOBAHOMY TIPOLEC

* npuitmae pilleHHdI B PeXUMI acCHCTYBaHHS ONEPaTOPy, B aBTOMA-
TUYHOMY PEXUMI TOIIO.
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CASE-Texnoloris
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Puc. 9.2 — MynxujonanbHa cTpykrypHa cxema CASE-Texnosorii

TIporpamti 3acobu 11C «G2» 3a6e3rnevyioTh:

* OIlepaTMBHUI BMBiA Ha 3HAHHAX i3 TOCWIAHHAMH Ha MMHYIY
indopmariiio;

* onepaTHBHE po3lapalie/lloBaHHs | BUKOHAHHS Omepallii;

* ofepXaHHs iHdopMallii M0N0 NOBOMIKEHHS KEpOBaHOIO TPOLIECY
B 4aci;

* IMHaMiYHe MOIENIOBaHHS 3HaHb Y TIpolleci BUPIilHeHHS 3a1a4;

* HOCTYIHICTb JaHUX Y PEXMMi «on-line»;

* CKaHyeaHHs damuukie Ons @U3HAHeHHs cumyauii, aKi nompedyloms
Hezalinoz0 6Mpy4anHa y npoyec KepyeanHs, Mmoo,

1IC «G2» peanizopaHa Ha BCiX Cy4acHHX OGUMCITIOBATBHIX IU1aTdOop-
Max, 30KpeMa Ha po6oqux CTaHUisgX «Sun», «HP9000>, «RS/6000» Ta
HIEpCOHAIEHUX KOMII I0Tepax 3 onepauifiHoto cucteMolo « Windows NT».

2. Posnoscromxkerum BugoM 1IC e cuctemu tuny «4ART » («Automa-
ted Reasoning Tool»), y SIKHX BHUKOPUCTOBYIOTBCS npodykuiiini Mopeni
TIO/IAHHST npoyedypHUX npasua i ¢pelimonodibni CTPyKTYpH AJd MOAAHHS
dexnapamuenux 3HaHb. CHcTeMa 3abesrieyye aBTOMaTU4HY ILATPUMKY
MHONCUHHO20 CRAOKY@AHHA BJIACTUBOCTEN (bpcﬁMlB '

Inrepdeiic ARTStudio cuctemu ART mictute 53, mixmporpamy Bis-
JlaIHHKa [porpaM, MiACYcTeMU MEHIO i MiJKa3oK, a TakoX rpadidHuit
intepgeiic ARTist (ART Image Syntesis Tool) i3 BIKOHHUM peaKTOPOM.
Lleii inTepdeiic gae 3MOTy CTBOPIOBATH MEHIO, KEPYBaTU BiIKHaMH KOpPHUC-
TYBaLbKOro iHTepdeicy i cTBOPIOBATH BiKHa.

[porpaMyBaHHs aIropuTMiB i cepemoBuma dyHkuionysaHus IIC
«ART» 30iiACHIOETLCS 3 BUKOPHCTAHHSAM MOB «Lisp» i «C++».
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3. 1IC «KEE» («Knowledge Engineering Equipment») amisic co6010
IHTEIPOBAHMH TIpOrpaMHO-aNapatTHuii KOMILIEKC 3 YHiBepcaibHUM
KOpUCTYBaHBKUM iHrepdeticoM. IIporpamui 3acobu. cucremu «KEE»
opieHTOBaHi Ha GYHKILOHYBaHHA V «Lisp»-cepedoeuyi it MiCTATH:

* ¢hpeiimosi CTPYKTYPH TNORAHHS 3HAHD 31 CIAgKyBaHHAM BJIaCTH-
BOCTEH;

* npodyKyitini TIpaBWIa IOXAHHS 3HAHb;

| * TIpaBWJIa 102i4H020 BUBONY Ha 3HAHHIX;

* 06’'exkmHo-0picHmMosaHi MOREIL. 3HAHB TOIIO. _

Dpeitnosi crpykrypu cuctemu «KEE» MaioTs y cBoeMy ckjazi ABa
TUITH cromie:

* indusidyanvhi (erachi) ciaoru, mo BI/IKOpI/ICTOBy}OI‘bCﬂ U1 OFIMCY
aTpuOyTiB Ta BIaCTUBOCTeM 06’ekTa (Kimacy 06’ ekriB);

* Konekmugui CIOTHU, SKi ONHUCYIOTH 6a3oBi (podeer) BAACTHUBOCTI
00’eKTiB JaHOTO KJIacy.

[IC «<KEE» HaitedbeKTyBHIIlA AAsT BUPIIIEHHS] TUX 3a1a4, Y SIKMX
NpoLec apryMeHTallii Moxe TpaHchopMyBaTHCS, BUKOTIYBATUCS i1 Kepy-
BATHCH 32 JIOTIOMOTOI0 hipelimosux CIpyKTYD, AKi AAIOTb 3MOI'Y BCTAaHOB-
JIIOBATH KilTbKa BUAIB 3a/ie KHOCTEH MIX 06’cKTaMH.

Ho ckuany nporpamuux 3acobiB IIC «KEE» Bxojnts aoriutivit 6ok
«TellandAsk», sixuit 3abesneuye  eheKTHBHY MOXIMUBICTL BilIOBIEHHS
1 aproMaTHYHOIO NepesipsiHas indopmairii. Kopuctysaipkuii iHrepdeiic
cucreMy ocHauleHui rpadiuHumn 3acobamu «KEE_Pictures» i «Activel-
mages», NPU3HAYCHUMHM JUTsL [IOOYIOBY [padivHUX MOJIaHb, IIPHB’SI3aHUX
o dpetiMoBux cnoTis. KopucryBauy Hajmaersesi rpadiuHuil pefakTop
[IPABILI JUTST TOMATKOBOTO BBE/IEHHSI i KOPEKLi IpaBIJl y TpoLeci Hanaro-
JKEHHs], a TAKOX 3acobu rpapitHOro TpacyBaHHS BHBOJIY pillicHb, LIO
JIAIOTh 3MOTY aHAJIITUKY Jierilie opicHTyBaTUCS y B3aeMofil ripasun b3.

9.5. O6nacTi 3acTocyBaHHsA €KClNepTHUX CUMCTeM

EC BMKODUCTOBYIOTHCA B pi3HUX OGNACTHX JIONCLKOT JUisUibHOCTI,
OCHOBHUMHM 3 SIKMX € HaCTYITHi [IpO (y nyxkax saspaqeHi xazou EC)
19.1-9.38]:

1. biznec: .

* TNPOTHO3YBAHHS PO3IBUTKY EKOHOMIKM («Fcon»);

* BuOip cTpaTeTii BUXoAy (hipMy i3 Kpr30Boi curyarlii («Crysis»);

* BuGip iHBecTOpa Ta cTpaxoBoi koMnaHii («Choice»);,

s opmyeanns nopmeens insecmuuyiii, ouinka quaucoeux puzuxie ma
onodamxoeyeanna («Raad», «Runey ma in.).

2. Bupobruymeo:

* TUlaHyBaHHA poGOTH ILAIPUEMCTS 1 opraHizailiil («Project Assistant»);
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* BHPOOHULITBO KOMIT'IOTEpIB Ta iHTerpansHUX cxeM («Rl/Xcon»,
«DAA», «NASL», «QO0»,; «Cadhelp»,«Crib», «Syn» To110) (po3g. 9.6) ;

* TexHiyHa JiarHOCTHUKa HECIIPaBHOCTEH Ta BiIMOBIIEHb YCTaTKyBaH-
H# («Intelligence Ware», «Plant Diagnostics», «Forest» TOLIO).

3. Tanysi npomucaogocmi:

* IUIAHYBaHHS MPOMMUCIOBHX 3@MOBJICHb («/sis»);

» KOHTpOJIb CTaHY aTOMHHUX peakTopiB («Reactor»);

* MOHITOPMHI POGOTH eleKTPOCTAHLIMK Ta KepyBaHHS Mepexamu
posnoniny enekrpoeHeprii («Cnpunm», «Alarm Analyser»)

* KOHTDOJIb 32 peXKMaMH YCTaHOBOK Ha XiMiuHOMY 3aBofi («Falcon»);

* KepyBaHHS HOBlTpHHPIM pyxXoM i TPaHCTIOPTHUMH TePEBE3CHHSMU
(«dirplan»); ‘

* IUTaHYBaHHS DpPeXHMIB poGoTM pOGOTOTEXHIYHMX CHCTEM
(«Strips»);

* TIPOrHO3yBaHHsI BOEHHUX [iii («Analyst», «Batthy, «Tatrs) Toulo.

4, Meduyuna: AiarHOCTMKA 3aXBOPIOBaHb 1 BCTAHOBJIEHHS 3B’43KiB
MiX IopyluieHHAMU GYHKIIOHYBaHHS! OPraHisMy Ta iX MOMJIMBUX IIpU-
YHH, cépell HUX:

* XiMioTeparneBTMUHE JIiKyBaAHHS PAKOBUX 3aXBOpioBaHb («Oncocin»);

' » JiarHOCTHKA MeHIHriTy Ta OaxTepianbHMX iHbexuii («Mycins)
(po3z. 9.6);

s miarHocTHKa # Teparlis KOPOHAPHUX CYIMH («Angi»);

* BU3HaYeHHs KOHUEeHTpalii raMmma-noGynidy B KpoBi.(«SPE»);

* BM3HAYEHHS BIACTUBOCTEN OCOOHMCTOCTI 3a pe3yabraTaMy [ICUXO0-
JiarHOCTMYHOTro TeCTyBaHHs («Aemarnmecm», «Microlusher»);

o MEIUYHUI KOHTPOIIb 33 CTAHOM XBOpHX («Aramis», «Neurex») TowLo.

5. Haykxogi 0ocaidxcents: OfepXaHHs TIOrOKEHUX i KOPEKTHUX BU-
CHOBKIB Ha TificTaBi 6araropapiaHTHOrO aHai3ly pesyJETaTiB criocTepe-
KeHb:

's TUIAaHYBaHHsI eKCIIepUMeHTiB («Molgen»);

+ ximiuni gocmimkenns («Dendraly) (poaa. 9.6);

* BHABJICHHS TTOKJIa/liB KOPUCHKX KONanyH («Prospector»);

e BHSABJICHHS MiCI[h po3TamyBaHHA ¥ imentudikanis okKeaHCBKMX
CylleH 32 JaHMMH aKYCTHYHUX CHCTEM CITOCTEpEeXEeHHA Ta peayjibTaraMu
aepokocMiyHoro ckauypaHHs («Hasp / Siap»);

 nporuo3s noromu («Willard»);

* ouinka MaiGyTHBOrO BpoXaio («Plant») Towwo.

6. Ocsima (EC-moromopu):

» HaBYaHHS ¥ KOHTPOJIb 3HaHb («Vipes», «Guidon») (po3n. 9.6);

* HaBuaHHA MOBH «Lisp» («Yuumenws Lisp»);

» HaBYyaHHA MOBU «Pascal> («Proust») Tolto.
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9.6. PizHOBUAUN KNACNYHMNX €KCHEepPTHUX CUCTEM

9.6.1. MeguyHa giarHocTnyHa EC «Mycins»

EC «Mycin» € ofHico 3 HAWITEPILUX CUCTEM QiarHOCTHKM I criocTe~
PEXEHHS 3a CTAHOM XBODPOI'O IIpH MEHIHTITI Ta GaxTepianbiuX iHgpex-
uisix. Ii mepury Bepcito 6yno po3po6aeHo y CTeHdOpACHKOMY YHIBEPCH-
teri B cepearHi 70-X poKiB MMHYJIOTO CTOJITTS i1 BOHA IIpU3HAYATACH
[ aCUCTYBAHHS KOPUCTYBa4y-JIiKaplo, K1 He € By3bKuM draxiBreM
B 00/1aCTi 3aCTOCYBaHHS aHTHOIOTHKIB NpM JIKyBaHHI 3aXBOPIOBAHb
Kposi [9.1]. Hagani cricteMa HeogHOpa3oBo MonudikyBanacs 1 OHOB-
JoBaiacsl (AMB. HIDKYe). HuHi 14 crcTema JtiarHoctye Ha pisri npode-
ciftHoro nixaps-daxinus.

BbazoBa Bepciss EC «Mycin» MICTHT Taki KOMIIOHEHTH:

a) b3 cucreMd MICTMTh MHOXWHY He4imikux npodyKuilinux npasun
(poan. 6.5, 14), mepeTBOpPEHUX B OIIEpaTOpU MOBH «Lisp»'

0) duuammua 6a3a danux MiCTUTDH iH¢opMaliro npo nameumte Ta ixHi
3aXBOPIOBAHHSI,

B) KOHCYAbMYIOYA Hpozpama CTaBUTh 3allUTaAHHA KOPHCTYBauy, Bujae
nopaju uoao JIIKYBaHHS XBOpOOH, BHKOPUCTOBYIOUH unbopmauuo npo
rauieHra ta 3HaHHs Bb3;

I) noscHo4a npozpama BiANIOBIAAE HA 3aIIUTAHHS i BUIA€ KOPUCTY-
Bayy iH(QopMalliio npo Te, Ha YOMY I'PYHTYIOTBCSI peKOMEHIALIT 4 BU-
CHOBKH, COpMYJIBOBaHi CUCTEMOIO; TIPH 1LOMY IPOIrpaMa 3MIHCHIOE
TPACYBaHHS [IPOLIECY BUPOBICHHS PEKOMEHIALLIM.

) npozpama cnpuumzmmﬂ 3HAHb CIYTYE IS Bm}romluum 3HaHb y B3
y Tipotieci 1i ekcrutyarartii.

IMponykuiivi npasuna y B3 sanucyloThess y TakoMy, Halpukmai,
BUTSI (po3. 6.5): {Jkwo (MiKpoopraHisM Mae rpamHerarupie 3a-
Oapsiennst) [ (mae bopmy nanuuku) i (€ aepoBHMUM), mo (3 iMoBip-
HicTIo 0,8 MOXHa IPUTTYCKATH, 1110 BiH HAJIEXUTH 10 Kiacy E)}. Yueno
0,8 HasuBaeThCs Koegiyienmom ynecnernocmi abo pignem eidnogionocmi
(tally) npasuia, TOGTO MIpOIO MPAaBHONOLIGHOCT] BUCHOBKY, 3p00JICHOTO
Ha mijcTaBi chopMyAbOBAHUX YMOB,

Kpim npaBun, y b3 cucreMu Takox 366pil‘a}0TbC5I hakmu ¥ eusHauen-
HA. [nst ix 36epeXeHHs] BUKOPHCTOBYIOThCS p13Hl T pyKrypm Qopm:

* CIHMCKY MiKpOOpPraHi3MiB;

* Ta®)nii 3HaHb i3 KIHIYHOO IHQOPMALLEO 1IPO MIKPOOPTaHi3MH;

» dopmu wracudikanmii KIiHIYHKUX BJIaCTMBO(/l eil MleOOpI‘aHISMlB
TOHIO.

Indopmartist ipo nauienris y B3 36CplI‘a€TbC$] Y BADJISIL KOHMEKCMHO-

20 depesu «i / afior-zpagha, KU MICTUTS Y COBi KYJIETYPH MIKpOOPTaHiIMils
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Ta BIINMOBITHI NpH3HAYECHHS, ITOB’S3aHi 3 MpUHOMOM IalUi€eHTaMM Bij-
TIOBIAHMX NIKApChKUX 3ac0GiB. MexaHi3M JIOriYyHOro BUBEIEHHs 3HaHb
y CHCTEMI BUKODHUCTOBYE 360pomuull eusio Ha «i / abor-epagi, nipouec
MipKyBaHb iilie ¢id moezo, N0 NOTPiGHO HoBectH, do GakTiB, Ha AKMX
TPYHTYETHCS foKa3 (po3a. 7.3). Merta gocsraeTbesl LIISIXOM PO3OMBKH il
Ha JIOKaIbHI L.

ITowyk po3B’sI3KY 3afayvi BIAGYBaETbCA B i€papXiYHO YIIOPAAKOBaHO-
MY TIPOCTOPI CTaHIB Yepe3 3icTaB/IeHHA U CripallhoByBaHHs NpaBui. [1pu
CIIpallbOBYBaHHI IIPOAYKUIAHOTO MpaBwia 3MIHCHIOETECA dif, IKa MOXe
6yTH abo eucroskoM, abo pexomendayiero. TIpUKIATOM BUCHOBKY MOXe
OyTH BiTHeCeHHsI JaHOrO MiKpoopraHisMy JIo ITeBHOTQ KJIacy, a IpHKJIa-
JOM peKOMeHIalii — repeliK JiKyBaJIbHUX IIPOLIERYD.

Ilicnst 3aBepIlieHHs] MPOliECy BHUPIICHHs 3aJaqi CHCTeMa BH3HaYyac
(pekoMeHy€e) Kypc JiKyBaHHS. Bubip Tepanii y pasi 0akTepialbHOTO
3apaXeHHsl CKJI1aaeThes i3 YOTUPhOX €TalliB:

* 3’CYBaHHS BUIY 3apaXXeHHS y NallicHTa;

* BU3HAYEHHS KJIacy MiKpoOpraHismiB, fKki BUKNVKaJIU NaHWA BUN
3apaXeHHs;

* BHU3HaYeHHHA HaOOpy JHKapchKUX IIperiapatiB («aHmM1Kpo6Hux
areHTiB»), NMPU3HAYCHUX Ul 3HUILEHHS GakTepill i nepelKoXaHHs iX
POCTY;

+ BUGip HaKOLIbLI edeKTUBHOrO JiKapchKOoro npenapary ais Jiky-
BaHHs XBOPOOH.

IIpy BUpPOOIEHHI CHCTEMOKX peKoMeHIallill MoXe BUSIBUTUCH, [IO
UISL JTIKyBaHHsl TIaui€eHTa Tilifie He olUH NiKapChKUM 3acib, a KiibKa.
Y 1pOMY BMIIaIKy BU3HAYAETRCSl pe3yabmytovuti Koegiyicum yneanenoc-
mi K, 3acTocyBaHH#, Hanpukial, ABOX JIKapChKyX TpemnapariB, AKU
Moxe 6yTH o64MC/IEHMI 32 ONHIEIO 13 GOPMYIT:

Ky=x+y—xy (npu x>01iy>0);
K,=x+y+xy (npu x<0iy<0);

K,=(x+y)/(—min(|x[, | y]))
(mpr (x>0 i y<0)abo (x<0iy>0)),

Je X iy — KoedilieHTU BIIEBHEHOCTI ABOX OQHAKOBUX BUCHOBKIB,
OTPMMaHMX [IpY 3acTOCYBaHHI Pi3HMX IpaBWJI, TYyT |x| O3Hauae
abcoymoTHe 3HaYeHHA X.

SIKnio o6uABI TiNOTE3H HiNTBEPIXYIOTH BUCHOBOK, TO KoedilieHT
yIIeBHEHOCTI iXHbOiI KOMOiHallil 3pocTae 3a aBCOMOTHOIO BEJUYMHOIO.
SIKIIO X ofiHa TiroTe3a MiATBepIXy€e BUCHOBOK, a iHina iforo crpocto-
BY€E, TO HasgBHICTb 3HaMEHHWKa y BillIOBiIHiA d)opMym 3TAIXYE Leil
edexr.
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+ Obosoka «EMycin»

" Obononxa «<EMycin» («Empty Mycin») sBnsie coboio EC «Mycin» i3
nopoxcvoro B3 (poan. 9.3). L o6onoHKa 36epirae Bei HyHKIIOHANBHI
moxamBocti EC «Mycins, SIKY MOXHA HaITOBHIOBATH 3HAHHAMY 3 Ti€l un
innroi IIpO. Ha nymKy pospotmosaqiB «EMycins, 1151 000I0HKE MOXE
CIIYTyBaTH «KIiCTSIKOM» JUISI CTBOPEHHS KOHCy bTauiifaux EC y 6aratbox
ITpO, ocKinbKku Ma€ y CBOEMY PO3TOPSIKEHH] HaGip iHCTPYMEHTAIBHIX
TIPOrpaMHHX 3aco6iB, SIKi MONETTIYIOTh 3a1a4y I[pOCKTYBaJIBH]/IK‘I KOH-
xpernoi EC.

Hesxi nporpamHi 3acobH, ynepuue pospoGncm g «EMyciny, Hana-
JIi CTJIH THITOBUMM U181 6inbuiocTi o6oyionok EC. Cepen Takux 3aco6in
CIiJ 3a3HAUWTU MO8y NMOJaHHS npaeun, aHAJoriuny mosi <Algob. Ila
MOBa, 3 OJHOTro 00Ky, OUIBII 3po3yMiNa, HiX «Lisp», a 3 iHIIOro — GUIBELY
CTPYKTYpOBaHa, HiX AiaJIeKT 3BMUYaHOI aHINificbKol MOBH, sIKrii 610
puKkopuctaHo B EC «<Mycin». KpiM Toro, y «EMycin» BuxopucTaHa kaac-
mepHa cxeMa 3aCcMocy6ants npaeti/z IO lae 3MOry PO30UTH ITpaBuiia Ha
Kaacmepu i Bnﬁnpa'm ‘TOH LS iHIIMH KracTep BiANOBINHO [0 3aITUTY
KOpHCTYBaua.

Ob6ononka «EMycin» annnac;x 0c06IBO 3PYYHOIO [P PO3B SIBAHH] -
TakKMX 3aiay, siK mamocmxa 3aXBOpIOBaHb 400 HeciupasHocTel, Ais
SIKHX XapaKTepHa HeHajilfHicTh BXimHoi iHdopMauii (CHMMTOMIB,
O3HAK, Pe3y/IETaTiB NabopaTOPHUX aHATII3IB TOLO) T2 OOMEXEHICTH [poc-
TOpY MNMOHIYKY pillleHb, IO MICTUTh MOXJIMBI diarHO3H 3axnopxonam,
TIALIEHTIB.

[

EC «NeoMycin»

Hanpukivugi 70-x pokis musnyiaoro crouitrs y Crerdopii Ha 6Gasi
paHille CTBOpEeHMX cHcTeM 6ya0 po3pobiero yrockoHumieny EC «Neo-
Mycin», B kil BUKOPUCTOBYBaBCS OUIBII aOCTPaKTHMIA 11X 10 BUPi-
1IeHHSI MEIWYHUX npobieM, Hix y EC «Myein». 3HauHy yBary po3pob-
HUKW TIPUIUTUIIN 3HAHHM, SKI BUKOPHUCTOBYIOTS JIIKAPi-11paKTUKH HiJ
Yac PYTHHHOI NPOUEAYPU MIATHOCTUKHU Ta KOZHIMUBHO20 MOOeM08AHHS
NpoUeCy AiarHOCTYBaHHs, NPUTAMAHHOTO JIIOACHKOMY MUCJIEHHIO.

Le#t HOBMIA MiNXiX MONIsIra€ y HaJaHHI Kopucrysauy iHdopManii npo
cmpamezito KepysaHHs. sueedeHHsmM 3HaH i MeTolax BHPIIUEHHS 3azad,
a He NIPOCTO Ha IiepepaxyBaHHi MpaBWi, 110 aKTUBI3YIOTbCS Y- IIpoireci
poboTH cructeMy. 3 OIJISNY Ha li€, JiKap-KOpUcTyBad ONep:KaB JOCTYIl
1o iHdopMallii Ipo cmpgmeeito diaznocmyesanHs, SIKy cucTeMa BI/IKOpI/IL-
TOBYE y TIpoLieci GYHKU{OHYBagHS!.

360pomuuil 6u6id Ha 3HaAHHSIX, BUKOPHUCTaHUI ¥ EC «Mycin», zamige-
Ho y EC «NeoMycin» BUKOHAHHSIM MemAanpaesun, siki KEPVIOTh IIPOLIECOM
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BHUBOJY 1 JOCSATHEHHS abcTpakTHUX Hiiell. Harpuxnan, Metanpasu-

1o «Cpopmyeamu numanns» jae BKa3iBKy PaBIIAM IIPEAMETHONO DiBHS
MOCTABUTH KOHKDETHI 3alWTaHHS KOpHUCTyBady. 3aMicTh Toro, uiob
d)opmyBa'm CYIDKCHHS 1IpO OKpeMi «bpameﬂm indopMallii, Merarnpa-
BHJIA * BU3HAYAIOTh 3arajibHy CTpaTerilo MaHiMyJIOBaHHS 3HAHHSIMH.
VilopsakoBaHa MHOXHHA TaKWX MeTanpaBHJ YTBOPIOIOE B CHCTeMi
Memapienesy apximexmypy, 3a KOl PO3B’S3yBaHi 3ajiaui Ta Iinzanmadi
BIIIIOBIAIOTE LUIAM 1 IMiMiitaM Ha memapieni b3 (po3n. 5.3).

Ha momatox fo mpapu, 10 3alIMTYIOTh KOHKPETHI aHi Y KOpUCTY-
paya, y «NeoMycin» € TakoX TipaBWIa, sIKi KepyloTh IIpoLiecoM Horo
ormutyBaHHs. LIi mpaBuwia uuryorbes npu GOpMyBaHHI TTOACHEHHS,
YoMy KOpUCTYBady GyJIO ITOCTARIEHO KOHKpPETHE 3alIUTaHHA.

IIpakTnuni acnexn peanizamii EC «Mycin»

IIpu BukopucranHi paHxix Bepciit EC «Mycin» 6yno orpumano
HaTpouyn 1o6pi pesynsrati. KomaHna 3 m’sSTH BucokokBatidikoBaHUX
eKcriepTiB B o6sacti JiarHOCTHKY iH(QEKIIHHUX 3aXBOPIOBaHb MiXTBEP-
Ji1a IpaBUNBHICTE 72% pekoMeHpalliil, 3pobeHUX CUCTEMOIO, 11O CTO-
cyBaiHcs 15 peansHUX 3axBopioBaHb. [0NOBHOIO MPoGIEeMOI0 Y LIBOMY
pasi BUsiBRIIacA He TOYHICTP fliarHo3y, a BIICYTHICTh TIpaBui, sIKi 6 naBa-
JIK 3TONY CYAUTH MPO AIarHOCTHKY 3aXBOPIOBAHb.

ITizuime Gysto opraHizoBaHo icIIUTH YIOCKOHaIEHOT Bepcii «Mycin»,
rpusHavyeHol IS AiarTHOCTHKY GaKTepeMii Ta MeHiHTITY. PekoMenmaltii
chcTeMd B 10 xniHiYHUX BUnagKax IOPIBHIOBaIKUCS 3 BHCHOBKAMU
8 nposinHux MeauKiB CteH}OpPACEKOTO YHIBEPCUTETY i PASOBHX JliKa-
piB. Bouu ouiHioBanu pedTvHr 10 peKoMenaniit po Kypc JiKyBaHHS
B KOXKHOMY 3 KJIIHiYHHUX BMNAIKiB. ‘

Pesynprary iCIMTIB OKasaiy, 1O BIAMIHHOCTI MiX pexoMeHpalli-
aMu «Mycin» i BUCHOBKaMM IMpoBigHUX creuiaiicrie CreHdopna BH-
SIBUJTUCS ITOPIBHSTHO HEBEJIMKMMU, a CTOCOBHO PANDBUX JiKapiB cHcTe-
Ma BUSIBHJIACA HaBITh Ha 3HAYHO BUILOMY IpodeciitioMy piBHi.

Onnak i3 psany npuauH EC «Mycin» Hagani He 6ysio BUKOpHCTaHO
B peaJibHiil iIKapchKiil IpaxkTHLi i 3a Bei€l cBOET NPaKTUIHOI cripsMo-
BAHOCTi BOHA 3a/IMLIMIACS JIMiiie eKCIIepHMEeHTaNbHOIO JOCTITHULIBKOIO
CHCTEMOIO, HE pO3pPaxOBaHOI0 HA KOMEpPLIIHE 3acTocyBaHHs. OCHOBHU-
MH 13 LUX IIPUYMH OyNIU TaKi:

* YIPOBAUKEHHS CUCTEMH IOTpebyBato npuabaHHs ,uyxe noporoi
(9K Ha Ti yacH) KOMIT'IOTEPHOI TEXHIKH, 10 He MOTJia cobi J03BOIUTH
GINBIICTE JIIKYBaJIBHUX YCTAHOB;

» obMexeHu obesar B3 cucremu, 1o Mimysaia 6au3eko 400 npa-
BUJI, BUSIBUBCS HeILOCTaTHIM IUISL peaJTIbHOTO BIIPOBAIKEHHS B MEIUMYHY
IPaKTHKY,;
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* JIiKapi-TIpaKTHKK HEe MaJIi OCODIMBOro OaXKaHHs IpalioBaTé Ha
KOMIT'I0TEpi 3 HEHOCKOHAIHM iHTepdeiicoM.

IIporte, Ha ocHoBi EC «Mycin» 6ys1o cTBOpeHO HOBI TIOKOJTiHHS iarHo-
ctuynux EC, saxi BI/IKOPI_/ICTOBYXOTBCE[ B CYYacHi#l JiKyBaJIbHI¥ ITpakTyLi.

9.6.2. EC XIMI'-IHVIX nocnl,qerb «Dendral»

EC «Dendrab Gyno po3p06neHo B MEXaxX OJHONMEHHOIo l’IpOéKTy
y CreHdopacbkoMy yHiBepCHTETI Ha no4aTKy 70-X pOKiB MUHYJIOIO-CTO-
qitrd [9.2]. EC po3p’sa3ye 3anady BU3HAYEHHS MOSCKYIAPHOI CTPYKTYPH
OpraHiYHUX CHOJYK HEBIOMHX XiMiYHMX PeYOBUH (3paskie). BuxinHoro
iHdopMai€lo I BUpIlIeHHS Li€l 3a0a4i € HoKa3aHHs Mac-CIIeKTpOMET-
pa, o GoMGapiye XiMiYHMI 3pa30K MOTOKOM €NEKTPOHiB. YHACHIIOK
LbOro. BinOyBaeThCs TTepeOy/ioBa CTPYKTYPH 3pa3ka i iioro ¢parMeHTIB.
3MiHA CTPYKTYpM MOJICKYN 3pa3ka (ikcyeThess Mac-CIeKTPOMETPOM.
CKnagHicTb pillleHHsI 3a3Ha4€HO] 3a/1a4i [10JIsITa€ B icCHyBaHHi O6e3Jtiti Bapi-
AHTIB NOAULY CKIIaHOI MOJIEKYIN Ha dparMeHTH IpH il GoMGap/yBaHHi.

EC «Dendraly ¢opmye onuc XiMiuHol CTPYKTYpH 3paska SIK CYKym-
HICTb MOJIEKYJT i aTOMIB ¥oro pe4osuHu. BxigHolo iHbopMatlieio cucre-
MM € GopMyJIa MOJIEKYJIH PEHOBUHU Ta Habip oOMexXeHb, 110 Hakilaja-
I0TbCSI Ha MOXUIMBI 3B’SI3KM MiX atoMamu. Pesynsratrom poGotn
CHCTEMM € CIMCOK YCIX MOXJIMBMX KOMOiHaIliif aToMiB y CTpyKTypi
MOJIEKYJIU 3 YPAXYBaHHIM 33JaHUX OOMEXCHb. :

Ho cknany nporpamHoro 3abesnedeHnst EC «Dendral» BxossiTs 11po-
rpaMH, SIKi JOTIOMaraloTh KOpUCTYBayy BIIKWAATH OIHI FiNOTE3H i CTPYK-
TYpYBaTH iHIIN, BUKOPUCTOBYIOUM 3HAHHS IIPO 3B’SI3KM TIOKA3aHbh Mac-
CIIEKTpOMETpa 31 CTPYKTYPOIO MOJEKYJ XiMidHO! cooiayku. Oira
IporpaMa Bincisae 1i rirore3aun-KanIugaTy, 1. NPUIIYCKAaOTL BapiatrTy
dparMeHTAalLll, SIKI He 361raloThCsl 3 JaHUMU, OTPUMAHMMM Bi Mac-
criekTpoMeTpa. IHiua nporpama CTpyKIypye TiltoTesu, 10 3aaMILILUCS,
BIAMOBIAHO [0 TOTO, SIKY YacTHHY MiKIB Mac-cHeKTporpaMu, repeabaye-
HMX Ii€k0 TIoTe3010, 0yJ10 AiCHO BUSIBJICHO B OTPUMAHMX CKCIIEPUMEH -
TagbHUX gaHux. ¥ pesynbsrati EC dopMye rinoresy, 1o AporHo3yors
HasABHICTb YM BiICYTHICTb BU3HAYEHUX BJIACTHBOCTEH MacC-ClIEKTpOrpa-
MH, a 1IOTIM LIi TiITOTe3HN 3ICTABISIIOTLCS 3 PE3yJIbTaTaM¥U ¢KCIIePUMEHTIB.

Honansiuit HanpsiM po3sutky EC «Dendral» noasiras y ToMy, 1106
JIONIOMOTTH XiMiKy BUSIBJIATH B3a€MO3B’SI3KU MiX BapianTamul dparMeH-
Tauii MOJIEKYA Y Mpolieci ofepKaHHs Mac-CIICKTpa i CTPYKTYpHUX Xa-
PAKTEPUCTHK KOMITOHEHTIB MOJEKY/M XiMiuHoro 3paska. [Ipaigoioun
cninbHo, EC i xiMik BUpimyIoTh, SIKi JaHi po CTPYKTYPY KOMIIOHEHTIB
3paska CTaHORJIATH iHTEPEC, a NMOTIM BITIIYKYIOTh CHEKTPOMETPHIHUHA
npotec, [0 BiroOpaxye MOgBY TaKMX AaHUX.
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YHacHigoK 30iAcHeHHS BIFHOBIMHUX DoCHiXeHE Gyino cTBopero £C

Meta-Dendrab> 19.2], mo dbopMye memanpasuna, iKi BUKOPUCTOBYIOTE~
cs notim y BEC «Dendral» ajig BU3HaY€HHST MOJIEKYJISIPHOI CTPYKTYPH
HeBigoMol OpraHiyHoi CHoJyku. MeTanpaBsuia 3B’S3YIOTb CTPYKTYPY
3paska 3 #oro mMac-criektporpamolo. EC TecTye Hi nipasuia i 3a notpebu
Moaudixye iX Tak camo, sIK Ue 3po6uB O xiMmik. [lns HaByaHHa EC
«Meta-Dendral» BUKOpUCTOBYETbCS Habip MOJIEKYII i3 BiTOMUMHU CTPYK-
TYpOIO Ta Mac-CIeKTpoM. LIt 1boro Habopy Mosekyn $HopMyoThCs
TIApU «CTPYKTYpa-CIIEKTP», AKi BXOMSITH 1O HaBYaJIbHOI BUOIpKY.
IIpaswia, copmoBaHi cucreMoto «Meta-Dendral», mopiBHIoBamucs
3 BiloMMMU aHajoraMy # aHalisyBaiuCs NOCBilMeHUMH GaxiBusaMu
B 061acTi criekTpomeTpii opradigumx crnonyk., EC ycmilHo «Biakpuia»
BinoMi i 3Halinuia HoBi IipaBriIa. 30aTHICTH cHOPMOBaHUX IIPABWI IPO-
[HO3YBaTH ‘BUM, CIEKTpa HeBiJOMHX 1# 3’¢IHaHb Bpasuja GaxiBiliB.
Onnak Hi «Dendral», Hi «Meta-Déndral» He cTalu npoaykTaMu e-Ko-
Meptiii, Xoga GaraTo ineil, NOpomxeHMX i Yac poOOTH Hal UUMU
[IPOEKTAMM, 3HAMIILTO IIIMPOKE 33aCTOCYBAHHS B KOMIT IOTEPHIN XiMmii.

9.6.3. EC Tepanii oHKonorivyHnx 3axsopioBaHb «Oncocin»

* EC «Oncocin» npy3HaueHa 4ist GOpMyBaHHS TUIAHIB JiKYBaHHS XBO-
PUX OHKOMOTTYHHUMU 3axBopoBanHHsaMU {9.5]. Kypcu nikysaHHs BcTaHOB-
JIFOIOTHCS TaK 3BAHUMMU Hpomoxosamy — M1ablIoHaMU TUIaHIB JIiKyBaHHS,
B KX BU3HAYaloThes (Crierm@ikyloThes) HeoOXiHi JabopaTopHi aHa-
Ji3y, JiKyBaJbHi 3aco614 xiMmioTepanii Ta, 3a noTpebu, Kypcu paniatii-
HoOI Tepailii.

IIpu pospoGnenni EC «Qncocins oxHieo 3 HalickiagHimmx 3anay
BusIBMIacs 1pobiemMa 30o6yeanna 3Hans. BeeneHHs iHdopmaitii, Heob-
XiZ{HOI JJI CTBOPEHHSI npomakonie AiKyeanHs paky JNiM¢paTHIHUX BY3JIiB,
3aligsu10 GIM3bKO [IBOX POKIiB, excriepTd BUTpaTAU Maitxe 800 roaun
pobogoro yacy. PopmMyBaHHs HaCTyIMHUX HabopiB MPOTOKOJIIB y npolie-
Ci pO3BHUTKY CHCTEMH 3aliMajo, 9K TIpaBWJIO, KijibKa MicsiuiB, Ilpu
LbOMY OYJI0 BUABJIEHO, LI0 eEKTHBHICTD TIpollecy 3000yBaHHS 3HAHb
6arato B YOMY 3aJeXWUTh Bill TOrO, HaCKUIBKH YCIUIHO aHaliTMK
BHKOHYE POJIb TIepeKiiaiada B NPOLIECi epelaBaHHA 3HaHb BiJl eKcnep-
TiB A0 NPOTpaMHu.

Baxauus 1036yTHca 1€l 3aJleXHOCH HaFUXHYNO pospobnioBadin
EC «Oncocin» Ha crBopeHHs nporpamu «Opal>, sika aBTOMaTH3ye TIpo-
1ec NpuIGaHHs 3HaHb 3a PaXyHOK BUKOLVMCTaHHA KocHimuenoi epaghixu
i moe eizyanvHozo npozpamyearnns. Ipadiunmit iHrepdeiic nae 3mory
KOpUCTYBauy CTBOPIOBATH Mikmozpamu, SKi SIBISIOTH COBOI0 eieMEHTH
1wiany, i opMyBaT 3 HUX rpadiuHi cIpykrypu. Poscrapisiioun Taki
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eJleMENTH Ha eKpaHi KOMIT'oTepa Ta BKa3ylouy 3B’3KH MIX HUMM,
KoprcTyBay GOpMye MHEMOHIYHY CXeMy KepyBaHHs MOTOKaMH iHdop-
Mailii, sSIKa OTIM 3UUTYEThCA i TIePETBOPIOETECS ¥ BHYTPIILIHIO IIporpa-
My cHCTeMH 33 IOHOMOTOIO anom)mm MOBM TporpamyBaHns. Ha
HACTYIHUX eTalax Taxi nporpalvm HepETBopK)K)TbCH B mabauyl KiHyesux
cmanie, nobpe Binomi ¢haxiBLsM B obnacri TeOpii 0OYUCITIOBAILHIX
MawnH. st 6yab-sIKOro TIOTOYHOrO CTAHY CHCTEMM TaKa TAONMIS Jac
3MOTY BU3HAYUTH, B AKWMI HOBMI craH Iepeiae cucrema, oLepXKaBili
BU3HAYEHUIA Haﬁxp BXiJTHUX CUTHAJIiB, Ta SIKUM HaGIp BUXIIHNX CUTHANIB
y LboMy pasi 6y1e cropMoBaHui.

Takum umHoM, y EC «Oncocm» BUKOPUCTOBYIOTHCS TaKl Moget
TNIOJaHHS 3HAHE:

* lepapxis npomoKonig Ta iX KOMIOHEHTIB;

* npaeusa, cmeeoperi y BULNsLLi dhpeiMis, siki GopMyIoTh BUCHOBKU
[1pO 3HaYEHHS METUIHUX ndpame'rpm y fIpolieci yTOYHEeHH TUIany JIKY-
BaHHS 3aXBOPIOBaHHS;

* mabauyi Kinyeeux cmawuig, IO BU3HAYAIOTH NOPSIOK TIPU3HAUESHHSI
[1OCIAOBHOCTI TePaneBTUUYHMX KOMIIOHEHTIB KypCy JiiKyBaHHSI.

Bukopucrosyiouu 6azy npomoxonie, EC «Oncocin» dopMye peko-
MeHaauii 1ozo Kypey JikysanHs., CUCTeMa CrioyaTky BUOMpac rpuaT-
HUM MPOTOKOJI, 4 NOTIM KOHKPETU3YE HOTO, TOGTO NPU3IHAYAE KOHKPET-
Hi MEIMKaMEHTH, TCPMIHHM iX IIpUitoMy TOILLO.

BxJtrioyucHHS B CHCTEMY HOBOTO IIPOTOKOJTY Clipuuuisie hopMyBaHHSs
iepapxii KOMIIOHEHTIB, 3B’SI3yBaHH iX 13 IPUAATHIMH FTOPOJKYIONUMU
npaBwiaM¥ Ta 3allOBHEHHS HOBOI Tabnuii kiHuesux ctanis. Popmy-
BaHMA CJICMCHTIB HOBOTO IIPOTOKOJTY 3HIMCHIOETLCS B IIPOLIEC «CriiBbe-
ciiy» 3 EKCIIEPTOM 3a IoItoMorolo 3acobiB rpadiunoro inrepdeiicy. Hpu -
bOMY OTPUMaHI 3HAHHS TIEPETBOPIOIOTHCH CHOYATKY B ITPOMIXHY
¢opMy nopaHHsl, a OTIM TPAHCIIOIOTHCS! ¥ GOPMAT, 10 BUKOPHCTOBY- -
eThes B cucremi. Ha OCTaHHi'I?['CTami dopMyloThCSI BitIIOBiHI TpaBUna.

OcHOBHUMY KOMITIOHEHTgMHU (cymuocmamu) modeni IIpO EC «Onco-
cin» € BIIIOBIIHI Medukamenmu Kypcy JIKYBaHHs, IO YTBOPIOOTD
qactaiy cmamuuroi onmonoeii I1pO. MiX cyTHOCTSIMU € gidnocunu, 5IKi
3B’A3yI0Th aTpMOYTH aIkTEpHATUBHUX MeAMKaMeHTiB. Tax, MelMKaMeH-
TH MOXYTh OyTM HacTHMHOWI XiMioTepallii, a xiMioTeparliss Moxe GyTH
YacTUHOIO NPOTOKOMY.

Jlis yTouHeHHs IU1aHy NpUitoMy MeIMKAMEHTIB IIpH 3aaHuX BigHO-
CHHAX MiX KOMIOHEHTaMM 3iiiCHIOETLCS 3BEPTaHHSI 10 TIEPEITiKY TUla-
HiB. Tum camum monens IIpO cuctemMu fae 3MOry CKOHIEHTPYBATH
OCHOBHY YBary Ha 3aJjaqax, a He Ha BUKOPVMCTOBYBaHHX METONAX IOy~ .
Ky iXHboTO pillleHHs.. OmfiaK iHO/I MOXe BUHHKHYTH NOTpe6a y aMiHi
IUIAHIB [UIsI OKPEMUX TMAIUEHTIB, HaIIpUKIaa, 3MiHa HO3yBaHHA aGo
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3aMiHa OJHOTO fperiapary iHiMM. Taki 3MiHM 3AIACHIOIOTECS 3a paxy-
HOK BUKOpDUCTaHHS unamivnoi oumonoeii IIpO (posa. 3.3).

‘QcHoBHoI0 ocobmusicTio Mogeni IIpO e MoxiusicTh Moaydikarii
MPU3HAYEHOTO IUIaHY JIIKyBaHHS 32 JIOIIOMOTOI0 npeduxamie (po3a. 6.2),
AKi XapaKTepH3YIOTh IIpOsgBM y MNallicHTa NEeBHUX CHMITOMIB (Halpu-
KJIal, TOKCHKO3iB) Ha [eski npernapaty. CyKyITHICTh LMX IIpeTUKATIB
YTBOPIOE YACTHHY TaK 3BaHOI enicmemivroi onmonoeii ITpO cucremu.

OCKUTBKM TUIAHW KYPCY JiKyBaHHS nepe®avaroTh MEBHU pO3KIIa)l
IpuioMy NpPHU3HAYEHUX HAIUEHTY IpeTiapaTiB, TO HpoUedypHi 3HAHHA
OA0 crocobiB peanisailii NMPOTOKOJIB CTAHOBISATH CYTTEBY YacTHUHY
moneni ITpO. Ll 3uanHsT DaloTh 3Mory dopMyBaTH TabauLi KiHIEBUX
CTaHiB, 1O YTBOPSTL IHIIY YaCTUHY enicmemiunoi onmonoeii TIpO. dns
OTTUCY IpOIeAYPHUX 3HaHb po3pobieHa crielliabHa MOBa IporpamMy-
BaHHS Y BUIVISIL #ikmozpam, SIKi NOXAIOTH OKPEMi €JEMEHTM IUIaHy
NiKyBaHHSA Ha eKpaHi auciuies. LIst MoBa 103BOJISE eKCIIEPTY TIPEACTAB-
JIATH JOCHUTbH CKJIaNHI IPOLIEAYPH, LIO TOB’A3aHi 3 peamaamelo IJaHy
JiKyBaHHS.,

CyTHOCTI # BUTHOCHMHM MiX HUMH BBOASTHCA B CUCTEMY 3a JOIIOMO-
TOI0 expanHux opmyaspie, y sKi KOpUCTYBad BUOUPAE €EMEHTH 3 Me-
H10. 3aroBHeHi GOPMYISIPY 3UNTYIOTHES i [IEPETBOPIOIOTHCS CHCTEMOIO
y ¢hpeiimogy cmpykmypy. OxpeMi 1oast GopMyJisipa YTBOPIOIOThH CIOTH
dhpeiimiB, AKi aBTOMaTUYHO 3B’ SI3yI0THCA 3 iHIUMME 06’ €KTaMu ppeliMo-
Boi cTpykTypu. Harpukiaf, MeukaMeHTH 3B’SI3YIOTECS 3 BiIIIOBIIHH-
mu 06’eKkTamy KypceiB xiMioTepartit Touro.

TepaneBT4HI KOMIOHEHTH OTIEPaliiit Kypcy JiKyBaHHS TAKOX BBO-
JSTHCS LUTSIXOM 3aTIOBHEHHS! €KPaHHUX (popMyasapiB. Y LIEOMY BUNAIKY
dopmyiap aisge coboto NOPOXHIN wabion nyaHy, B AKOMY TIpeicTaBle-
Hi nonsg Wi CTBQpeHHa pO3KJIaly Ipuitouy npernaparis. MeH1o MOXIKU-
BUX i1 BMilllye TaKi onepaiii, 4K 3MiHa AG3yBaHHsI, TAMYaCOBE IIPUITH-
HEeHHs TpUMoMY JKiB Towo. CIMCoK MOXIMBUX Aill O6MEXEHUH, IO
Jla€ 3MOIy EKCIIepTy AOCHTh JIETKO BBOIMTY [IOTPiGHY MOCTiAOBHICTS
onepauiil. BuxopucToByioun rnporpamy «Opab, excriept Moxe chopMy-
BAaTH HOBUII MPOTOKOJ YIIPOAOBX JEKUILKOX miB. ITpoLec nepexknany

BBeJeHol ekciiepToM iHdopMauii y BUpasu, b MOXYTh 06poGasTHCS
CHCTEMOIO, CXOBAaHMU Bill KOpHUCTYBaya. ,

Hocsin, HabyTuit riin yac po3pobaeHus EC «dncociny, 6yno BuKo-

PHCTaHO NpH cTBopeHHi ciMetictBa EC «Profege [9.22]. OcTaHHs Bepcis
uiei cucteMu «Protege-1I» sipjisie cob010. KOMINEK? IHCTPYMEHTAIBHUX
3ac0o6iB, fIKi TIOJIETIUYIOTh CTBOPEHHS omom‘ﬁ' ITpO i dopmyBauus
TIporpaM NMpuaGaHHs 3HaHb (MOIGHKX 0 nporaMu «Opal») nns pisHO-
MaHiTHHX 3aCTOCYBaHb.,
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9.6.4. EC npoekTyBaHHA KoHdpirypauin komn’'rotepis
«R1/XCons»

EC «R1», ctBopeHa dipmoto «Digital Equipment Corp.» («DEC», CIIIA),
NnpusHadeHa I iHGopMaliiHol MATPUMKH po3pobieHHs KoHgiypauiil
inmenexmyanvHux cucmem Ha 6a3i xomromeproeo cimeiicmea VAX .

Komepuyiiina sepcizs EC «Rl», saxy pospo6us yHiBepcuter Kapuezi-
Meanon pasom i3 xopropanieio «DEC», ofepXana HaliMeHyBaHHs
«XCon» [9.21]. I cuctema Gyita oiHi€10'3 HAMIEpIIUX YCIIIIHUX CTIpos
3acrocysaHHs1 EC y npomucioBocTi. HepiiMu mpaktvayHUMK 3aCToCy-
Banusimu EC «R1/XCon» 6yio po3pobieHHsI KOHGITypauiil o6uuciio-
BaJlbHUX KoMmIulekciB VAX-11/780 i VAX-11/750, a TakoX HAaCTYITHHMX
Moaudixkalii KoM’ oTepHoI npoayxuii gipmu «DEC»-.

Tunopuit o6YMCTIOBATEHUI KOMIUIEKC cimeticmea VAX BMilnye no
100 KOMTIOHEHTIB, TOJOBHUMH 3 SIKHX € [IeHTpaJibHUH Hpoliecop, MpH-
CTPil KepyBaHHSI ONEPATHBHOIO NaM’SITTIO Ta GJIOKM KepyBaHHS iHTep-
deiicoM, MiAKUOYCHI A0 €AMHOTO TIPUCTPOIO cUHXpoHizalii.. IITuHHi
inrepdeicy minTpuMyIoTh iHdopMaditiuil oOMiH i3 BimTanTeHUMH
repudepiiHUMHA NpUCTposiIMH. Takuit HaGip KOMITOHEHTIB JIa€ 3MOry
OynyBaTH KOMITIOTEpHI CUCTEMM Pi3HOI KoHbiryparkii.

OnepxaBum 3aMOBIEHHS 31 cTielniKalli€lo XapaKTepUCTHK CTBO-
ploBaHoro komir'lorepHoro Komiuiekcy, EC «RI/XCon» tipnitmac
pillIEHHS 11po Te, AKi NMPUCTPOT TOTPIOHO BKINIOYUTU IO CKAALY KOMII-

JIEKCY 1 SIK 1X 06’€THATH Yy €XMHY cHcTeMy. J1st Toro, o6 BUBHAYNATH, YK
Biarmosigae Ta uu iRIIa KOH(ITypalisi KOMITIEKCY THM XapaKTepucTy -
KaM, 1110 Toftaxi y 3aMomieHHi, EC IToBHHHA MaTH 3HaHHS PO MOXJIU-
BOCTI if XapaKTepUCTUKY BCiX KOMITOHEHTIB Ta 3B’43KiB (BUIHOCHH) Mix
HuMu. He MeHIn ckilanHa 3afiaya onmumatbHo20 KOMROHYSAHHA KOMII-
JieKcy 3 oOpaHoro Habopy KOMITOHEHTIB, OCKLIBKM NpH il BUpiteHHi
MOTPiOHO OpaTy 110 yBary 6esniy ofmexcers Ha B3aeMHE pPO3TalIyBaHHSs
KOMITOHEHTIB y CTPYKTYPi KOMITJIEKCY.

b3 EC «R1/XCon» MictuTh y'cobi CTPYKTYpOBaHY CyKYMHIicTh TIpU-
onu3no 10 TC. npodykyiiinux npasua TaKOTO, HANIPUKIIAL, BUATIISLY:

{Axuo (ITOTOYHOIO -AXTUBHOK i€ € 36inbIenHs KibKocTi 1pu-
CTPOIB, IO MiAKITIOTAIOTECS 40 IWMHM «IH1») i (Bigome yucio MpUcTpo-

iB, siKke MOXHa MiAKIIoUATH 10 posmiuploBaua «ILI1») / (e omHomopTO-
suit HML, ne migxmoyenuii go «II1») i (Bigomuit tum kabenio, ssKuM
ITOBUHHHA QyTH 38 smeannit HM i3 «I11») mo (mum;otmm HMlI 1o
«1») }.

IMpasuia B3 rroainedi Ha Tpy Kareropii:

* npasuna sacmocyeawns onepamopie HOPMyBaHHs
YacTKOBUX KoHGIrypat(ili CTBOPIOBAHOIO KOMILIEKCY;

¥ Monudikarmii
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* npagusa eusHawenHs nocaidoenocmi ik Ha BUOIp TOro YM iHIIOro
BapiaHTa KoH®iryparii;

* npasuna HaKONU4eHHs inghopmayii, SiKi Oprafi3ylotb B3aemoniio 3 b/l
i 3a6e3MeyyIoTh BUKOHaHHS ONepaliil «3a 3aMOBJIEHHIM» iHIINX IPaBl.

BN komnonenmie cuCTeMU BMillye 1H¢>opMauuo PO KJIacH, TUIH

¥ CYKyTHICTh xapaKTepnch KOMIIOHEHTIB, fKi BXOASTH OO CKJamy
CTBOPIOBAHMX KOMII xo'reprmx KOMILTEKCIB.

JuHaMmigHa poboua nam’smes CUCTEMU MICTUTH BHyTpmme (Maummle)
noAaHHs MOTOYHOI 3a1a4i KOHGITYpYBaHHS, Pe3YABTaTh IPOMLKHUX OIle-
paltiii 1OI0 BU3HAYESHHs YaCTKOBUX KOHGIrypalliid, a TaKoX CMMBOJIIYHI
CTPYKTYDH, SKi BU3HAYalOTh [TOTOYHHIT KOHTEKCT PO3B’si3yBaHOl 3a/ayi.
11i cTpyKTYpH JOMOMAraloTh pO3GHTH 3allavy KoHbirypyBaHHS Ha Mi3a-
Jadi, AIKi BiIOBiAI0Th aKTUBi3allil BU3HauYeHUX rpyn npasui. Ilinsanayi
MOXHAa OpraHi3yBaTy B i€papXi4Hy CTPYKTYPY 3 TAMYACOBUMHU BLIHOCHHA-
MM MK HUMH 7 y TAKM# CTIOCIG BUSHAYMTH [OPSIIOK (TUTaH) BUPIILIEHHS
3a71a4i KoHDIirypyBaHHS CTBOPIOBAHOTO KOMILIEKCY.

AJTOpUTM po3B’sa3ky 3anaq ¥y EC «R1/XCon» cKIafa€ThesA 3 TakuX
KPOKIB;

1) bopMyeThCst eIeMEHT KepyBaHHS LIS noqum 3afayi i BUJaIsI-
OThCH BCi 3aCTapuli €JIEeMEHTH KepYBaHHS ISl TUX 3a[a4, 1110 BXe 3aBep-
LLIEHi;

2) BU3HAYAIOTBCA MOXKJIMBI BapiaHTU KOHirypaliii cTBOPIOBaHOIO
KOMIUIEKCY i BWIYYalOThCsi HENIPUMHATHI BapiaHTH;

3) BUOALTIOTHCA 3aiiBi ONEPATOPH BiMOBIAHO A0 3a1aHOIO KpUtTepiio
nobopy (npiopurery); .

4) BUKOHYEThCS TONApHE MNOPIBHYHHSA KOHKYPYIOYMX OllepaTopiB
1 MIpUAMAETRCS PITLICHHS — SIKUH i3 HUX 3a)IMIIUTH,

5) Ha ocHOBI aHaJIi3y NOMNEPEAHIX KPOKIB i3 PEITH ollepaTopiB BUOK-
paeThCs €AVHUIN; '

"~ 6) obpaHuit onepaTop 3aCTOCOBYETHCH 1O [IOTOYHOIO CTaHy 3ajadi,
IO BUPINIYETECA, i GOPMYETBCS PO3UIMPCHEE yacTKOBOI KOHGirypailii
CTBOPIOBAHOTO KOMILIEKCY; '

7) nepeBipsieTbCs, UM HEe 1OCATHYTA COPMYNELOBaHa MeTa 3i CTBO-
PEHHS 3a/1aHoi KoHbirypailii; Ko AOCArHyTa — gpolec 3aBepIIyETh-
Cs1, B IHILIOMY BHUIIAJKY LIMK/I IOBTOPIOETHCS.

Jlns peanizauii 3a3HaYeHOro aArOPUTMY B THCTEMi anopucraﬂa
MoBa OPS5.

Sx mokasye noceia podotr EC «R1/XCon», Npouiec po3MIMPEHHS
MOXJIMBOCTEN CUCTEMHU TPUBAE JIOTH, TIOKH HE 3aBEPINTHCA 11 KUTTEBUH
maxia. [IpO KOMII’}OTepHI/IX cucreM nepebyBae Y IocTiiHOMY pyci,
OCKINIBKU BECh Yac 3’ SIBJISIOTECA HOBi KOMITOHEHTH (npncmm) i3 HOBH-
MU BIACTUBOCTAMH, 1110 MO-Pi3HOMY CIIONYYAIOTHCS DAUKE 13 OMHUM Ta
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3 padimie po3pobieHuMy KoMIoHeHTaMu. Tomy i B3, i B, i po6oua
nam’sITe CUCTEMH Yy TIpolleci eKCIulyaTailii nepeGyBae B cTaHi IMOCTIHHOI
JHMHaMiYHOT 3MiHM (po3n. 9.2).

Ha croromri dipma «DEC» pospobuna HoBy inmepaxmueny EC
«XSEL», iprsHaveHy Juid HaJalHs A0NOMOIM HOKYITLAM It 4ac Bubo-
py EC notpi6Hoi kordiryparnil,

9.6.5. NpeuepnenTHi EC KOMIM'IOTEPHOro HaB4aHHSA

[Mpouec po3pobierHss HOBUX NMoKojdiHb EC Gy now’sasanuit i3 He-
OOXiAHICTIO CTBOPEHHS npeyedenmuux cucmem, soxpema EC komn’omep-
noeo nasuanns (CAI — computer-aided instruction). STk 6yno 3azHayeHo
B po3dini 8.6, no cxuany npeuedenmnoi EC, kpiM B3, BXonuts i 6aza npe-
uedenmie (BIT), ixa 1Iopsi i3 npeyedermamu MiCTUTh TaKoX Habip cmpa-
meeili po3s’asanns 3aday nesHoi IIpO. Jlo uncia Takux rpeueseHTHAX
cuicreM Hanexatb EC «HYPO» i «CATO», siki 6yiio cTBopeHo misl Ha-
BYAHHSI CTYIEHTIB — IOpUCTIB i3 Memodu/cu gedenns cydoeux cmpae
B o0nacTi ropucnpydenyii. Po3rasHeMo OCHOBHI HPHUHUMNK [106YI0BK
i dyHKUioHYBaHHA [IMX cHcTeM [9.16].

IUtst 1opycra OHKMM 13 TOJOBHNUX KOMIIOHEHTIB 3HAHHS 3aKOHOIAB-
CTBa € 3HAOMCTRBO 3 paHilile PO3C/IiIyBaHHUMH NOMIGHUMU CHIpaBaMHi —
npeyedenmamu. lHIMA YacTUHA WOPUIXYHOIO 3HAHHSA MOJSIraE B YMIiHHI
3HAUTH B 3aKOHOAABCTBI apIYMEHTH 3@ YA npomu BU3HAYEHIX 0GCTaBUH
y KOHKPETHI# cIpaBi. Y npotieci o0OroBopeHHs CIIpaBy B CYI0OBOMY 3aci-
laHAi MToTpiOHO BMiTH (POPMYITIOBATH BJIACHI aprYMEHTH 1 CIPOCTOBYBA-
TH apryMEHTH MpoTuiiexHoi cropoun. KaanidikopaHuii opuct 1108u-
HEH YMITH BUCTYNATH i AK 3aXUCHHK, i SIK MPOKYpPOpP Ta HepeadadaTu
cTpaTterilo noBefiHKu 060X CTOpiH Yy CyZoBOMY lpolieci. Baxnupoio
YaCTUHOIO CYAOBHUX cynéperK € TaKOX YMIHHA popMyBatu cmpamezii
3aCTOCYBAaHHS THUX 9¥ mumx CTaTCH 3aKOHY MO0 OOCTARUH PO3LIISILY- °
BaHOi CHIpaBH..

PoscnigyBaHHs i MipKyBaHHS B mpncnpy,u.euuu CIIPSIMOBYIOTBCS -
apezymenmayjicio, TOOTO apryMcHTaMM, [0 BHPaXaloTh IPOTHIEKHI -
iHTepecH, 3a JOTIOMOIOI0 SIKHX CTOPOHHM HPOIECY HAMAIAlOThCsl CXUNH-
TH Ha CBOIO CTOPOHY CYIIIO Ui NPUCSDKHUX, TICPEKOHATH iX Y. TOMY; 1O
caMe MpollOHOBaHa iHTEpilpeTallii 3aKoHy i .(akTiB € KOpPEeKTHOIO
B LIbOMY BHMITagKy. OTXe, € OeSIKMi1 aclekKT irpoBOro CynepHMIITBA — .
CTOPOHU poOJIATS BU3HaYeHI xodu y Goporsbi 3a nepesary. IToseninky
CTOPiH MOXHA PO3TJISNATH AK IUTaHYBaHHS HACTYIIHOT mMpuxodogoi kom- -
6inayii'y rpi:

* O/IHAa CTOpPOHa 32 HOIOMOTOI0 CBOTO Habopy MpeleHeHTIB «(1pocy-

Bae» CBOIO MO3MILIO Y I'pi;
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* NpOTHIEXHA CTOpOHA BHCYBa€ iHIMI Habip npeueneHTua TSt
TIpENCTaBIeHHS CBOIX apTYMEHTIB;

* Ileplila CTOPOHA BHCYBA€ HOBi pO3yMiHHS, SIKi IApUPYIOTh AESKOIO
MipOIO apTYMEHTH IPOTHIIEXHOI CTOPOHM 1 T. 1.

V'3B’43Ky 3 UMM, B OCHOBY npeuenentHUX EC Oyno mokiageno
Modens npoyecy cynepeuxu (2pu) 06ox cmopin 'y CYIOBOMY 3acillaHHi, sika
MIiCTHTB:

* nopieHsHHA TIOTOYHOIO BHIMAAKY 3 HESKUM IpeLeqesHTOM IUist
OOI'PYHTYBaHHS HOT0 aHaJIOTiYHOCTI,

* BU3HAYEHHS BIIMIHHOCTI (npomucmae/zeunﬂ) MIX ITOTOYHHUM
BUMAJKOM i NpeLielEHTOM,;

* TOLIYK KOHTPIPHUKIALY, B IKOMY aHaJIOriYHUH NpeLieJeHT TIPUBIB
on 110 iH1IOro pe3yabrary,

* (dopMyJIIOBaHHS TIIOTETUYHUX NPELICACHTIB, IO AU 6 apryMeHTH
3a i’ npomu BU3HAYEHOI TO3NLIII;

¢ KOMOGIHYBaHHS TOPiBHAHD i IPOTKCTABIEHD B ApTYMEHT, SIKM Mic~
TUTH OILiHKY KOHKYPYIOUUX apTyMEHTIB.

TIpouec peanizaliii i€l rpu y npeneaentHin EC MicTdTb TaKi onepa-
wii:

* agHani3 YWHHUKIB, B1aCTMBUX NOTOYHOMY BUTIAKY;

» gumse i3 BI1 tipelieqeHTIB, AKi BIANOBVIAIOTE IHM YHHHHKAM;

* ynopsokyéanHs 3HaWIeHUX IIpelie/IeHTI8 3a cTynieHeM GaM3bKOCTi
JO TIOTOYHOTI0 BUITANKY,
* guUbip HAWNpHUOATHIILKMX NpellelleHTiB SIK 13 Horsay ofHiei cTopo-~
HMU, TaK i 3 MOTJISIAY iH11IO7;
* hopmysaHHs APTYMEHTIB [UIS1 mpuxo0oeol xombinayii (HaBegeHOl
BUIIE) 32 KOXHUM IYHKTOM ITOTOYHOI CTIPaBy;
*. nepegipannsa pe3yibTaTiB HA [NOTETUUHUX 3UIIATKaX.
TIpeneneHtrHa EC momnomarae CTyAeHTY-IOPUCTY nepeBipUTHU TiNoTe-
3M OO 3aCTOCYBaHHSI CTAaTeil 3aKOHY TIijl Yac PRIJIAMY CYIOBOI Cripa-
Bu. Po6oTa 1opucrta 3 EC nossirae B ToMy, 100 NpraHatisyBaTi o6cTa-~
BUHH CIIpaBU 3 IOPHAUMMHOTO MOy i cHOpMYBRTH apryMEHTH Ha
KOPHCTBL 060X CTOpPiH, TOOTO AK Ha KOPHUCTD TO3UBaYa, TaK i Ha KOPUCTH
Binmnosigaya. Ili apryMeHTH MOBMHHI BKJIIOYATH CIIMCIK TIPEUENEHTIB,
ob6paHux i3 BIT cucteMu, siKi KOXHa 3i CTOPIH MOXE& BUKOPHCTOBYBATH,
BIZICTOIOIOUU CBOIO TOUKY 30DY.
Jo 4Kcnia TiepiIvx MpakTHYHUX (KOMEpIitHIX) CUsTeM, CTBOPEHHX
Ha 6a3i npelefeHTiB, Hatexuts EC «CHEF», 1m0 mpi3Havanacs s
dopMyBaHHS KyaiHaprux peyenmig. Boxa npuitmana ikdopmariiio npo
LIUIBOBI XapaKTepHUCTUKY cTpaBy (THII, CMAaKOBi SKOCT, CBOEPIAHICTb)
i 3 obnikom HagBHMX y BII npeueneHTiB (peuenTiB cTpiB) dopMyBaja
IpUAATHUI pelenT ii MpUroTyBaHuA.
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®@opmysanus peuentis y EC «CHEF> 31ilicHIOETBCSL Y TaKMit CITOCI6.
OnepxaBuiu 3aMOBIEHHS, Modyas eumsazy EC nepernsgae BI1, sigmy-
KY€ B Hilf pelerTy TOTYBaHHS GHAA02{YHUX CTPAB i 3HAXONUTHL CTPaBy-
TMpelENeHT, HalkBUTBII GIM3BKY JI0 IIEOro 3aMOBReHHS. Modyre mModui-
Kauii adanmye (Koperye) oGpaHHii 1IpeLeeHT BIIMOBLIHO HO 3aiaHoi
uisboBoi cnietmdikariii. Ilicis BUKOHaHHA BCiXx: Kopekuii (Monudika-
uiit) Modyas 36epesxcentis 3anucye Hopuii peuent'y BII.

Huni npeuenenrni EC 3HaxonsaTe yce Gurblne 3acrocysaHHA. Tak,
sokpema, BI1 npenenentHoi EC noninii Heio-Mopka MicTuTh Jani npo
786 tuc. oci6, BIT EC HIIO «Eranon» — 542 tuc. oci6. Ha ctBopenns
EC i3 Takum o6csarom BIT 3a3Buvait ine He MeHIe 5 pokiB.

BoproBuii KOMIT'I0TE€p aMEepPHKaHCHKOIO JiiTaka-HeBHIAMMKY «Cmencs
mictuts npenegenTHy EC Ha BHUIMagoK omparfioBaHHS [M103aLUITaTHHX
curyauiii. Ilpodeciiini mozeni ¢otoartapatis «Nikons micrsith y cobi
npeueaeHTHy EC i3 30 THC. 3HiManbaux cutyauiit. [onioui EC ctBopro-
I0TBCS ChOTO/IHI Y Pi3HOMaHITHHX chepax JIOAChKOI HisUtbHOCTI.

9.6.6. EC HaB4aHHA 11 KOHTPOrIO 3HaHb

OcraHHiM yacoM y 6aratbox IIpO 3aificHIOETHCS IMPOKE BITPOBAJL-
xenust £C naevanns ii konmponto anans (EC HK3), y SKux BAKOPHUCTOBY-
I0TLCS HOBITHI iHopMamilifi TeXHOJMOril HaBYaHHA, 3aCO0U KOMIT 10~
TEPHOI TeXHIKK ¥ CcydacHI MeTOIM KOMTPOJIO piBHst 3HaHL [9.4, 9.7,
9.12, 9.19, 9.30-9.32].

EC HK3 (ix Ha3snBaloTh TAKOX Mblomopamu) MaioThL y ¢polil B3 yci
HeoOxinHi 3HAHHA JUIsT opraHisaliil nmpouecy Hasuauust. Momopu npa-
LIOIOTh B IHMepaKmueHOMY PeXCUMI 360POMHOE0 36 43Ky 3 KOPUCTYBAUEM.
Koznimuena epagika Th10TOPIB Ha€ 3MOI'Y NPOBOXUTH HE TIALKU TCKCTORE
HaBYaHHS, a ¥ HaBYaHHSI 33 JJOOMOTIOK 30POBHX 00pasiB i MYJILT(LIb-
MiB, Y CTBOPEHHI IKMX Gepe y4acTh i ThIOTOp, i TOU, KOIo HaBYAIOTh.

Ocobmmporo 3HaueHHs1 EC HK3 Habysatorh Y cihepi ocaimu, Jie 3aCTOCO-
BYETBCH MOQYALHO-Pelimunz06a cucmema HABUAHLA, OCHOBY SIKOI CTAHOBHUTE
Komn’romepruii mecmosuii Konmpons piBHA [HATOTOBKU YMHIB (Kopucmyeauie).

OCHOBHUMU CTPYKTYpHUMU KoMmnioHeHTamMu EC HK3 €:

* KOMIT IOTEPHA 06010HKA HAGYAHHS;

* KOMI'IOTEpHUL 6JI0K mecmysanns;

» b3 naswanns i imecmyeanns;

« Onox penarysaHus B3; .

* BisyanbHMH iHTEIeKTyaIbHNH ilTepdelic KopucTyBada;

* OJIOK aHani3y pe3yIbTaTiB HaBYaHHs J TeCTYBaHHS,

* 610K peecTpallii BAHATKOBHX CUTYaLlil, K BUHHKAIOTh Iipy poboti EC;

* ciyx6oBa 6a3a janux (po6oda nam’sre) EC.
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Indopmauiiiny ocHoBy EC HK3 cranoButh 53 nasuanns ii mecmy- .

éanus, B AKil iHGopMaliis (3HaHHS) Tpo JocaimkyBaHy [IpO npencras-

JieHa SIK enekmpoHiui HasvanwHi nocibnuxu. KpiM Toro, B3 MicTHTE .

HaCTYIHI cmpykmypoeaHi po3diau IaHVIX,

» crneuMdikanii gocaiaxyBaHux rpeaMeTin 1 06’ekris [IpO;

‘s KOMIT'IOTepHi TeCTH | HaB9albHi €TaJOHHM TECTOBOTO KOHTPOJIIO;

‘s KpHTepil HaBYaHHS U TeCTyBaHHI,;

* CTPYKTYPOBaHi I'PYITH KOPHUCTYBadiB;

* pesyNILTaTH aHamsy HaBYaJILHOTO ITPOLIECY ¥ TeCTyBaHHS EC TOLLO.

Ipouec nasuanna 8 EC HK3 npoxonurs y JOCUTH BUILHINA dopMi,
KOJIH moii, K020 Hasuaroms (Hajii — kopucmyeay EC), cam BuGupae TemMu,
npenqMeTH ¥ AMCUWILIIHKY HaBYaHHS, MOCJIIOBHICTE €Taris, TeMIl Ha-
ByaHHs Towo. CucTeMa Hajiae KOPHMCTyBady MOBHY iHdopMaLiio npo
JOCHIpKYBaHi IIpeAMeTH I JoroMarae foMy I106ynyBaTy ONTUMAIBHUA
iHpuBinyansHuit rpadix HapyaHHs. EC Biulae pekoMeHaallii KOpHCTy-
Bavy IPOTIAIOM beoro Kypcy HaBuaHHs. [Ipouec HapuaHHs 3a3BUYail
CKJIAIA€ThC 3 KiIbKOX ceaHcis, ToMy B EC nepenfayena MOXIUBICTh
36epeXeHHsl PE3yIBTaTiB [ONePeRHiX ceaHcis HaBdaHHsl. Lle nae amory
BiZIHOBUTH TepepBaHe HABYAHHA Y Oyab-IKMif MOMEHT.

Komn’tomepre mecmyganns JO3BOJSIE TIPUCKOPUTH 1IPOLIEC HaBYaH-
Hf, YHUKHYTH Cy0’€KTHBI3MY Npy OLIiHIOBaHHsI pe3ysbTartiB i 3abesme-
YUTH OJIepXaHHS KOPHCTyBaYaMy [NIMOOKHKX 3HaHb i BMiHHA ollepyBaTi
UMMM 3HaHHAMHK. Pesynsrati TecTyBaHHA dixcyloThes Y B3 i noctynsi
KOpHICTYBauy JUid reperiany. Bid omepxye pe3ynsraTv Iic/s BiAmosigei
Ha Bei 3amuTaHHsA abo micist 3aKiHyeHHs ¢iKcOBaHOro BilpizKa 4acy,
BillBeIeHOTO Ha KOXeH TecT. KopHcTyBay Mae MOXJIMBICTS IIpoaHanisy-
BaTH JUHAMIKY TECTYBaHHS 3ri{HO 3 TeMaMy, IUCLUUILIIHAMU, PEHTHH-
raM TOLIO.

106 BUABUTH przmonn, AKI BUHHUKAIOTH y Ipolleci HaB4yaHHs, EC
3MIACHIOE TIOTOYHMI aHaai3 pesynbmamieé HaBYaHHS, CYTHICTb SIKOTO
[oJigrae B HacTynmHoMy. [ns xoxHoro posnity B3 ycraHoBioerscst
HaBip TaK 3BAHMX 64208UX YUHAUKIE, SKI BUSHAYAIOTh CTYITiHb mpyoHo-
uig, WO NepellKOIKAIOTh 3aCBOENHIO KOPUCTYBadeM MaTepialy JaHOTO
posainy. Tlpu HapuanHi EC obuncinoe 3azanrvruli sazoeuil yuHnuK, aCy-
MOBYIOUYH iX 3a KOXHUM poaninoM b3. Ko mia 4ac BUBYEHHS Marte-
pialy KopHCTyBay BidyBae YTPYIHEHHSsI, TO BiH HaTHCKA€ BillIOBIIHY
KJ1aBillly Ha NaHeNi KepyBaHHSI KOMI'loTepa # 3Ha4EeHHs BiAIIOBIIHOTO
BaroBOI0 YMHHUKA JOAAETLCH JI0 3arajibHoi cyMM. SIKIIO 3arajibHUiA
BaroBUi#l YMHHMK IlepeBUIIYE 3a3Laieriib YCTAHOBJICHUN KpumuvHui
pigenb mpyOrowie A Yac BUBYEHHS faHoro posainy b3, To EC nokani-
3y€ KOHKpeTHi ITpo6in y HapyaHHi KOpUCTyBada, BU3Ha4Yae iX Jdiana3oH,
xoperye rpadik HaB4aHHS §i BUIE peKOMeHIALl 1100 MOAANBHIOrO
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3aCBOcHHS Matepiany. CTpyKTypyBaHHSA 3HaHb 3a podmutamu B3 dae
3MOIY CYIUTU ITPO TIOMWIKH KOPUCTYBada IIill 4ac HaBYaHHSA Ta Moro
iHAMBiTyanbHi 0COGIUBOCTI, AKi 3aBaXalOTh CIIPUAHATTIO MaTepiay.

Kpumuunum piBHAM TPYIHOINIB 3HAYECHHS [IPMBIACHIOIOTRCS Ha ITiJi-
CTaBi pesy/bTaTiB TECTYBaHHS ¥ BUKOHAHHS BiNOBIAHUX HOCIIIKCHE.
Tecryroun pisHi Tpynu XopuctypauiB, EC Bu3Havae CTyIiHb TPYAHOMIB
BuBueHHH nesHoi IIpO. EC ananizye pesynsraty TecTiB, BUSIBISIE Ko~
YOBi TPYIHOII CIIPHUHSATTS MaTepially, y3aralsHIoe JaHi COlialbHUX Ta
TICUXOJIOTiYHHX ﬂdCJIiII)I(eHb 1 OIHIOE 3AiI0HOCTI 10 HaBYaHHS Pi3HUX
Ipyn KOPUCTYBAYiB.

Jns niepeBipsHHs HECYTIEPEYHOCTi OTPMMAHUX pesynbrama BUKOpWIC-
TOBYETBCS METOX 6epughikayii BIINOBIEH Ha 3aIIMTAHHS UIAXOM PO3LIIS-
Ay BUHUKAROUNX YTPYAHEHD i 3iCTaBjICHHS 1X i3 BUXUIHMMM JaHUMU Ha
NiACTaBi MeXaHi3My JOriYHOrO BMBONY Ha 3HaHHsIX. Bepudikatiist Buko-
HYeThesl JUIs TMX po3fiNiB b3, y aKuX nepeBHIICHQ KpumuuHuil piBCHbL
yTpyaHeHb. [1ns Bepudikaniii, 3a3Buuai, BAKOPUCTOBYIOTCS nPpoOyKuili-
Hi IpaBWJia, B SIKUX HOBi KaHi NIPO YTPYAHEHHs, OepXyBaHi y TIpoieci
HAaBYAHHSL, 3ICTARISIIOTHCS 13 3araTbHUMM BaroBUMH YMHHUAKAMU.

Ha cporojiHi BXe iCHye NeBHUA OCBiA Hpamwmm peanizauit EC
HK3 i3 BukopHcragHHSM CyJacHHX 3acOGIB. KOMII'IOTEPHOI TEXHIKM
i Texnosoriii nporpamyBanusa. [Iporpamue 3abesmeuenns EC HK3
3NIACHIOE IHCTPYMEHTANBHY IIATPUMKY TIpOlieciB HaBYaHHsl il KOHTPO-
JII0 3HAHB NUISIXOM TECTYBaHHSI KOPUCTYBaviB i BUKOHYE TaKi HyUKLil:

* peaarypanns B3 y pexxnMax copTyBaHHSI it BUGOPY 3HAHD;

* KepyBaHH$ 1OCTYIOM Jo iHdopMatiii b3;

* HOpMYBaHHA JOCTIIKYBAHUX TEM, TIPCAMETIB Ta JKCUUIUIIN Ha-
BYaHHA # TeCTyBaHHS;

* (opMyBaHHSA TECTIB i HABYANHLHHUX €TAIOHIB TECTOBOIO KOHTPONIO
pizrmx cdhopmaris;

* EKCITEPTHO-peNaKIlifHHe NepeBipsyHs Ta KOPEryBaHHS TeCTiB,

* KoperyBaHHA cneluikalliil Ta eTaJOHIB TECTOBOTO KOHTPOJIO 32
pe3y/ILTaTAMM €KCITEPUMEHTANILHOTO NCPEBipsAHHS;

* ¢dhopMyBaHHS CTPYKTYPOBAHUX CHUCKIB PI3HUX THIIE KOPUCTYBaYiB,;

« peectpauilo il ineHTHdiKaL o KopucTyBayis;

* aHaNi3 pe3yJabTaTiB HaBUaAHHS i TECTYBaUHS;

* (hopMyBaHHS BUXIOHHX (GOpM Meperasiay pesyibTaTiB HaBYaHHS
# TecTyBaHHs I Pi3HUX IPyH KOPACTYBaYiB TOLIO.

EC HK3 nponoHye KopuctyBauy Halip iHcmpymenmansHux 3acobie
JUISL OTIEpaTMBHONO CTBOPeHHS! i penaryBauHsa b3, mio aaiiicHoeThea 3a
JLOIMOMOYrOI0 iHTENIEKTYaIbHOTO Aianorosoro iHTepdeiicy EC i3 xopuc-
TyBayeM. g opraHisaiii Takoro miajory BUKOPUCTOBYIOTECS 3aCO0OU
Koznimuenoi epadiu y BUTHSANI «i/aboy»-Oepeea epagha HaBYAHHS, SIKHIH
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Zlae 3MOTY PO3MICTUTH Ha eKpaHi KOMIT'IoTepa BeJIMKUI obesr iHdopMa-
uii y npuposnHiit ¢popmi (po3a. 8.5). Ilopamu EC i peakuiia kopucrysaua
MOAAITHCA KiSIMH 3 BI3yaIbBHUMH 00’€KTaMM — BepIIMHAMU ¥ JyraMu
rpaca 3 BUKOPHCTaHHSIM KONBOpY i eJeMeHTiB aHiMalii. KopuctyBau
MOCTI/HO YSBISE, SIK 3AiACHIOETECS TPOLIEC HaBYaHHH, SIKi KpUTEpii
OLIHKH, K MOXHa JOCSTTHU Ti€i caMoi MeTH, Jil0YM iHaKIIe TOIO.
IMporpamue 3abesneyeHns EC. 3abesneyye poGoTy KopucTyBaya
B JIOKAJIBHII Mepexi 3 MOXJIMBICTIO ITiIKIIOYEHHS 10 cHcTeMU Internet.
PeanisoBanuii y EC MexaHiaM ineHTHdikaliii 3 BAKOPHCTAHHAM I1apOJIiB
3abe3reuye KOHIMEHIIHHICTE JOCTYNY KOPHCTYBauiB 10 iHdopMallii.
Y cucremi nepenbavyeHMii MMPOKUWIt Habip KOMaHR CTBOpPEHHA,
O3UIIOHYBaHHsI, BUAMMOCTI €JIEMEHTIB, 3MiHU KOJBEOPY I103HAYOK,
HAaIlUCiB Ha KHOMKax Mo3HayeHHs Toito. HaGip BKiIageHWX MeHIO,
MaHeJ i iHCTPYMEHTIB, peecTpaTop HaBYaJIbHUX MOAYNIB i peJakTop
(hopM AaI0Th 3MOTY CTBODIOBATH i pelaryBaTM HaB4YajbHi i TEeCTOBI
IDOKYMEHTH, YCTAaHOBJIIOBATH NTapaMeTpH poGOTH IporpaM i BUKOHYBaTH
HaraTo iHHIMX POrpaMHuX IIPOLIEAYP, L0 B MiACYMKY 3abe31e4ye BUCO-
Ky edeKTUBHICTS I1polieciB HagyanHa ¥ Kontpomo 3Hads y EC HK3.
Ilns dyHkuionysanHa EC 1a nogaHHsa 3HaHb Y b3 po3pobisaoThest
crielianbHi MOBM i Mopeni mporpamyBaHHs. Tak, Hampuknaia, y EC
«Vipes» BUKOpHCTaHa MoBa «EDL» («Expert Description Language»), axa
siBiIsie cobol0 cydacHy Bepciio MOBU «Prologs. CuHTaKkcHC L€l MOBM
OnM3BKMH IO IIPUPOIHOTO JTIOACHKOTO CINUIKYBaHH ! iHTYITHBHO 3pO3Y-
MUt KopycTyBadam, Hio He € daxiBusgmu y cdepi crsopenns KCHIL
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Poaagin 10
HEMPOKOMITIOTEPHI CUCTEMM

KCHII neiipobioniunoeo nanpsamy, CTBOPIOBaHi Ha THHCTaBl wunyyHux
HellpoHHUX Mepedc, HA3UBAIOTD Heldpoxomn’romeprumu cucmemamu (Heii-
POKoMN’lomepamu), a Cy4aciy mexroaoziio CTBOPEHHS TaKuX:CUCTEM —
Heiipoxomn’tomunzom. Heliponna mepexca slisie CoboI0-empyKmyposary
cyKynnicms Mikponpoyecopie, 3’€lHaHMX MK co0OI0 BiIIOBIIHO 10
CYYaCHUX Modeneii.cmpykmypu Ta B3a€MO/IlT HEWPOHHUX XIHTHH MO3KY
arodunu (posn: 2).[2:26—-2.41, 3.13-3.25, 10.1--10.45}.

Helipoxomn’romepni cucmemyu CyTTEBO BIPIZHSIOTECS B TPaNMLLi-
HUX 06UUCA06aNbHUX CUCTEM TIPUHIIMIIOM pOoOOTH Ta IHIMMN XapakKTe-
pHUCTHKaMH, HaBeAeHHMHM B Tabn. 10.1.

Tabauua 10.1 — Tlopinusanbai XapaKTepHCTHKH 00YHCIIOBAJILHOI T2 Hefipo-
KOMIT’I0TEPHOI CHCTeM '

Helipokomit’oTepna

{Tpeamer nopiBHIHHS O6uncinoBaibHa CHCTEMA
Cucrema
CknagHuit [Mpoctrii
BucokomBnakicHui - HuspKourswikicHmi
IIpouecop

Heitpoinita mepexa

Oaun abo KuibKa .
1potecopin

Binoxpemiena sin npouecopa | lnterposaiia B npouecop

Tlam’sTh ' 3ocepemxeHa Posnoninena
AlnpecHa AcoluiaTusia
Creitianizauis MatemarnyHi 3agaui luTenextyarmHi sanadi
Hociit indopmaii IIporpama Heifponna Mebexa
UenTpanisosani Posrojpineni
O6uncneHHs - ‘ -
‘ TTocmigossi IMapanensii
Hanjitricts Vpasnusicrs © 0 KuBydicTh
CepejioBue CrienianizosaHe Kombirosane
GyHKUIOHYBaHHA Tocriiine : Monudikosane
177



Y HacTynmHMX po3fijiax po3mISHYTO MPUHLMIK NoOynoBU i ¢byHK-
IOHYBAaHHA CY4aCHUX Helipokomn lomepHux cucmem, HapeleHi iX OCHOB-
Hi XapaKTepMCTHUKH Ta 00NacTi [PpaKTUYHOTO 3aCTOCYBaHHS.

10.1. BionorivHa HeMpoHHa Mmepexxa

Sk 6yno 3a3Have-
HO B po3iii 1, ocHo-
BOIO 2100CbK020 MO3KY
€ bionveiyHa Hellipon-
Ha Mepexca, sIKa CKJ1a-
HaEThest 3 HelipoHie,
3B’s13aHUX MiX co-
6010 MidcHelpoHHUMU
3@’A3KamMu — HEPBO-
BMMH BOJOKHAMH
MIKpOHHOI i cyOMmi-
KpoHHoi ToBIMHH [1.1-1.16]. KoxeH HelipoH MicTUTb 6e31i4 riumsicTix
BIIIPOCTKIB dgox munie (puc 10.1). BigpocTKu nepinoro TUITy, sIKi Ha3U-
BaIOTh dendpumamu (3a X MOMIOHICTE O KPOHHU poasororo JlepeBa), ciy-
IyIoTh BXiTHMMH XaHaJlaM# JUIE HEpBOBUX IMITYNIBCIB Bill, iHINMX Heilpo-
HiB. L1i iMITyIbcH HaaXonsiTh y mino (comy) HEpoHa, gKe Ma€ p03MIp BiJ
3 no 100 MikpoHiB.

Henopumu Moxytp ByTn 36ydxcyrovumu i earemyroyumuy, CHArHan, o
HagiilioB Ha 30yIKylouMii BXifl, BUKIUKae crneuudpiuHe 36ymKeHHs
Heltpoda. CurHal, 10 HaXoAUTh Ha TATbMYIOYUI BXil, HAaBITAKU, 3HU-
Xye 30yIXeHHs HeMpOHa.

Ax1uo cyma cUTHaJIIB Ha 30YKYIOMUX i TIbBMYIOYHX BXOAAX HEHpo-
Ha ITepeBHIILYE TaK 3BaHUil nopie 36y0xceHHs, To 11e TIPUBOTUTE 00 dop-
MyBaHH$t iMRyAbcy Ha BUXOAL HedpoHa. Lledt curHan nowmpioeTses no
BUBiTHOMY BiIpOCTKY APYIOTO THUIIYy — agKCOHYy, IUO MOXE IepenaBatu
iMITY/IbC I€HOPUTAM iHLIUX HEIPOHIB Yepes Tak 3BaHi cunancu, AKi pea-
TVIOTh Ha CHJIY IMITYJIBCY, 110 HaailioB. TakuM YMHOM, ¢TaH 6yas-aKoro
HelipoHa B IIeBHUI MOMEHT 3aJI€XHTh Bill IOTO NIOTIEPEAHBOIO CTaHy i Bil
CTaHy HefpOHIB, 3B’s3aHUX i3 OO BXONaMHU.

TIpM NPOXOMXeHHi CHHaIca CUIa IMNYIbCy 3MIHIOETHCA Y MEBHY
KUIBKICTB pa3iB, sIKY HA3UBAlOTh 6qzor cunanca. OCKiIbKY Bary CMHar-
¢iB 3MIHIOIOTHCA y Yaci, TO 3MIHIOEThCA | CTaH BifNOBiIHOro HeltpoHa.

- TakuM YMHOM, HEMPOHU B3aEMOMIIOTH 3a IOITIOMOTOKO KOPOTKOI cepii
iMITyIIBCIB TPUMBANCTIO KiTbKa mcex. IloBimomneHHs Bin HeHpoHa 1o
HelpoHa TIepealoThCs 38 AOTIOMOTOIO YACHOMHO-IMNYAbCHOT MOOYAAUiI.
Yacrora nepexavi NoBilloMIeHb He NEPEBUILYE KiTBKOX COMeHb eepy,

178

Prc.10.1 — C'rpyx'rypa dionorivnoro ueiipona

IO B MUTHOHM pa3iB IOBUIbHIILIE, HiX MIBUAKICTS Hepenadi iHdopMariii
B CYYaCHMX KOMIT'IOTEPHHUX CUCTEMAX.

Tpusanicmv 36y0xcenns OKpeMOro HeipoHa CTAHOBUTD KUIbKa Mcek,
TOOTO MpoIlec CNparboByBaHHS HellpoHa BiNOYBA€THCS JMOCUThH HOBIAL-
Ho. OTHaK cKJajiHy 3ajadvy JIOIMHA BUpIlIYe 3a KiJIbKa COTCHb MCex.
OCKIJIBKH 4ac BUKOHAHHS OIHI€l pO3yMOBOI onepayii' y JIOAUHM CTAHO-
BUTH KUIbKa Mcex, TO TIpOlleC BUPIHIEHHS 3aayl CKNaAa€TLCs Mpruonu3-
Ho 3i 100 kpokis. Y 1IboMy pa3i KUIBKICTh iHGOpMallii, 10 TTOCHIAEThCS
BiJl 0/IHOTO Heipoka iHIIOMY, He IEpeBHIIye KibKa 6im. OTXe, OCHOB-
Ha iHdopMalis po3B’SI3yBaHoi 3aladi He TiepellacThca 6e3nocepeiHbO,
a MICTMTECS (PO3TIOALIAETRCS) Y 36 °43Kax MiX HEHPOHAMH.

- Tomy nocmimavxy KCIHII pilinmmy BUCHOBKY, 110 BHCOKY HPORYK-
THBHICTh OPAIIOBAHHA iHdOopMaIlil B MO3KY JTIOAWHU MOXHAa TIOSCHU-
TH TUIBKM [IaPAIeNIbHOIO p060Toxo Ge3umivi HOBUILHUX HEMPOHIB Ta Bejiu-
KOIO KUJIBKICTIO B3aEMHHX 3B’I3KIB MiX HUMH, 32 IOTIOMOTOIO SIKUX
HEHUPOHM ITOCTLITHO 06MiHIOIOThCs iHdopMaLiieto. CaMe 1IUM HOSICHIO-
€THCS 3HaYHE TOUIMPEH HST TEPMIHA «MACocUii napaneniam» y Heupommx
MeEpeXax.

Y JIlO)leKOMy MO3KY MaM’sIThb HE JIOKaJTi30BaHa B OJIHOMY MiCLIi, sIK
y KOMIT'IOTEDI, a € po3nodinenoio i peaili3yeTbesl HUISIXOM TI0CHJICHHS UM
ocnablieHHsI 3B’SI3KiB MLK HelipoHaMd. MoO30K TI0AUHU pearye. He Ha
BCi, a TUILKY Ha 06pani 30BHILIHI TOAPa3HUKU. BaxIgBoIo BIACTUBICTIO
6iosorivHO1 MaM’ATi € i acoyiamugHicms, TOGTO MOXNUBICTDL-adpecauil
indopmatrii 3a i amicmom. KoxeH ejleMeHT Takol maM’siti Moxe OyTu
3HaiIeH ik 3a Horo 3MiCTOM Ta aIpecor0 KOMIpKHM faM’siTi.

Koxern HellpoH Oi0JIONYHOI MeEpeXi BUCTYITAE SIK €lleMeHT 36epe-
XeHHs1 indopmaltii Ta npuiiHsgrTa pinieds. [lepesaroio Takol Mepexi € 1i
Hcugyuicms, OCKUTBKH BUXiJL i3 a1y KiIbKOX HEHPOHIB He IIPUBOANTD 110
pyHHyBaHHs Mepexi B 1iomy. biosoriuna Mepexa Biarosifae 3a Hamii

JYMKH, eMOollii, 30aTHicTs HaBUATUCH, 34 CEHCOMOTOPHMKY Ta Gara'Lo
iHIMMX QYHKILIH JIOACKKOrO OpraHiaMy.

Crtip, 3a3HAYUTH, THO:HE3BAXKAOYM . Ha nocm‘uemm cyqacnm Heitpo-
tbizionorii Ta CyMiXHUX Hayk, JOTENEP He BUBUCHUN NOBHOIO MlpOIO
TPUHIUIT pOBOTH Heﬁpounm Mepexi MQ3Ky Jio/MHY, MUCJICHH] 38’513~
KU $IKOI MaoTh: 30BHi XaOTHYHHHA. Xddepr blononqx-m HelpoHHa
Mepexa Inpaioe 6es3 npoiecopis i ﬂpOI‘de 6e3 Kprio‘{l/IX i TaKTOBHX
mnynbcm XapaKTepHUX JUist POGOTH KOMIT HOTEPHMX cucrem. Ckragsi
JIHIBICTMYHI ¥ po3li3HaBaIbHI 3ajla4i MO30K BUPILIYE 3a KilbKa 1Tepa—
Uil TPUBAJICTIO KijibKa CeKyHI. CyuacHMil Xe HelpoKoMIrioTep
«mucaume» Ha: PpiBHI 5-piuHOl AUTMHM, XOYa # BUpILIye obuuCcaI08anbHI
3ada4i HabaraTo MBUALIE, HIX JIOKMHA. 3 ornsmy Ha e, 1paHC(1)opMa—
wist MosxTMBOCTEl MO3KY y CTBOPIOBaHi HepoGioHiuHi KOHCTPYKIii
SIBJISIE COBOIO JIOCUTh CKIAIHY HayKOBY IIpobiiemy.
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10.2. WiTtyuHi HenpoHn

3 norsiny HetipoGioniunoeo nigxony no nobynosu KCIII (posa. 2.3)
610J10r1qm/n4 HEMPOH PO3IVIIACTECS HUHI AK ereMeHmapruil mixponpoye-
cop, 30AaTHHI 10 HAHIPOCTIIO-

3”“’""’ Cunancu TO TlepepobieHHs iHdopMaLlii.
m\rm_} ' Tino Taky wmomens 6ioforiduHoro

phd Heupona Akcon HelipoHa Ha3UBaIOTh WMYYHUM
¥z o.___{;;f‘ . (mModenvrum, popmansrum)
. - .......... f(s){.....@ ¥, Heliponom, Ynieplile 110 MOneNb
e ! p. T Buxip 3alpornoHysamn Mak-Kawox
. 2 , L XWy " illimme [10.1], 5Ky B iXHIO
“* ¥

i=) yecTs 6yNn0 HasBaHo MP-neii-
~ porom (puc. 10.2).
 Toni6Ho no GionoriyHoro
HeitpoHa, MP-nelipon BUKOHYE
IpuifoM, eleMeHTapHe TIepeTBOpeHH | Nepe/aBaHHs iHpopMauii iHIMM
HeﬁpOHaM ITonibHo no GionoriyHoro HerOHa BiH Mag n 6x00i¢, 00UH eu-
xid y i ckinanaeTscs i3 60Ky TOKAIBHOL nam’ami, sika 30epirae sazu cunan-
cig¢ w; (i = 1...n), cymamopa S i 610Ky HeJtiHiliHOTO NepeTBOPEeHHS £ (s).
Bxioni (peyenmopni) curHanu x; (I = l...n), siki HaaXoosiTh uyepe3
CHHATICH 3 BaraMy w;, IIePEeTBOPIOIOTLCS Y HEMPOHI Y 38axceni cuenau
X;w;. 3 HUX POPMYETHCS cymapHuill cueHan

s=X X;w (i=Ll.n).. (10.1)

[TonibHo 1o BionoriyHoro HeltpoHa, WTYYHHI HERPOH MOXeE TaKOX
repeTy y 30yAxKeHU T cTaH, AKIIO BEJWYMHA CYMApHOTO CUTHALY § CTa-
He GiNbllie 3a JesiKe rpaHUYHe 3HAuUeHHs (nopie) s*.

Kok neniniiinozo nepemeoperna MP—HenpOHa OIUCYETHCA TaK 3Ba-
HOI0 akmugayiiinoro gynryicro f(s), BiIIIOBIIHO 10 K01 HeHpoH hopMye
euxionuli (egpexmopnuil) cuenan y = f(s).

AxTuBauiiiHa gyuxyin f(s) Moxe MaTu pisH®i Bursx (puc. 10.3).
Y WITYYHUX HEHAPOHHUX Mepexax 3AeOiNbUIOre BHKOPUCTOBYETHCH
acopemia akTvBaliliHa Oyukuis (puc. 10.3, a, 6), 3a 9Koi HeipoH
cmpubxonodi6ro NIEPeXOIUTh i3 nacueroezo craHy (BUXiTHUM curHai «O»
abo «1») y 36ydorcenuii (Buxinuuit curuan «+1»). Ha puc, 10.3 BenmuunHa
BU3Hauae nopie CrpallbOBYBaHHA HelipoHa, KU MOXe OyTH piBHUM
HyA0,

Y cyvacHUX HelipoMepexXax NepeBaXHO BUKOPHUCTOBYETLCS TaK 38aHA
nozicmuuna akmueayiiing GyHKLUIA, Ky Ha3MBaIOTh TAKOK CU2MOIOOM.
OcrauHiii stBisie coGoto GyHKIi0 §-06paznozo purisay (puc. 10.3, B):

f) =1/ +e—ss). (10.2)
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Puc. 10.2 — Cxema ITYYHOrO (MOAEJILHOIO)
MP-neiipona

® 3 Bupasy nna cuemoiomoi

gynxyii 6auaMo, 110 BOHA J(H-
/ . (epenuiffiopaHa Ha BCilf .oci
0.8 abcuuc, a 1i BUXiIHE 3HAYEHHS
JIeXuTh y gianaszodi [0...1]. Ipu
3MEHLUEHHI TapaMeTpa O CHI-
MOiJl cTa€ GiblI HOJOXUCTHM,

- @ :
BUpOLXylouuch Iipd o.= 0 y ro-
- PHY30HTANBLHY JiHiXo Ha pieHi 0,5.
] Ilpn 36inplIeHHI O CHIMOIR
HaOIDKAETHCH 32 30BHIIIHIM BH-~
ooy - §

" TIAXOM IO Jcopcmkoi aKTWBa-
Puc. 10.3 —Axrusauiiini dpyngnii | miiHoi  dyHKuil  0dunuunozo
cmpubka (puc. 10.3, a).

Cuemoiod Mae BIaCTHBICTD nmcnmonam cnabki curHaimy Kpae, Hix
BEJHKI, 1 3a1o6irae HaCHYEHHIO Bifl BEAMKUX CUTHAJIIB, TOMY 110 BOHU
BIAIIOBIAIOTE OOMACTSIM apryMeHTiB, [I¢ CUIMOII Mac - IOJOXUCTHIA
Haxun. Lli BracTHBOCTI cMTMOIfa IHUPOKC BHKOPUCTOBYIOTH ITifi 4ac
CTBOPEHHS 1 JOCIKEHHS HEHPOHHUX MEPEX.

-,

10.3. Mpuruun nosygosu Ta d)yHKu,lOHyBaHHﬂ
WTYYHUX HENPOHHNX MepeXx

CTpyKTypoBaHa CYKYRHICMb wmy4Hux (ModeavHux) Helponie y BUTIS-
Jli MHOXUHY MiKponpoyecopia, 3’€THAHUX MiX cO0O010 MiXXKHEUPOHHUMHU
3B’SI3KaMHM, SIBISE CODOIO wimyuHy HelpoHHy mepexcy (Meiipomepency).
B octoBy nobynosu weiipomepexci 3aknajeHa TaK 3BaHa acouianmueua
Modeab CTPYKTYPH JUOACBKOIO MO3KY, siKa Biobpaxae cucremy Horo
acoliaTUBHUX 3B’S13KiB, WO MaloTh KMoBipHKit xapaktep [10.17]. '
Haitpaxinsilia 0CoBJIMBICTb TIOACHKOIO MO3KY TIOJISIFAC Y TOMY, ILIO
OJlIYH pa3 HAaBYMBLIKCH [IEBHOT'O [POLIECY, BIH MOXE ITPABULHO I(SITH 3
acouiauiero Y TUX CUTYALISIX, 3 IKUMM BiH HE CTUKABCA I1ij| Yac HaBYaH- .
I[anpmma,a, MM MOXEMO YUTATH TEeKCT, HalldcaHmil Oylb-sIKUM
noqepKOM HaBiTh AKIIO OayMmo Horo snepuic. Y Mpoueci .PilIcHHS
iHTeJleKTyanbHOol (TBOp‘IOl) 3alayi B HelipoHHiif Mepexi MO3KY yTBOPIO- .
I0THCS crneyugiuno 36ydouceni cmpykmypu, 110 BU3HAYAIOTh XapaKTep aco-.
UiaTUBHMX 3B’SI3KiB MiX (parMeHTaMK po3B’si3yBaHoO]l 3a1adyi.
3a aHaJI0Ti€lo 3 6I0JIOrIYHOIO HEHpOMepEeXKeIo, Yy umyunill neilpomepe-
xci BCTAHORJIIOETRCS  Oe3rocepesHilt acoyiamusnuil 36’530k MixX ii BXo-
JoM i suxonom. I1py nogaHHi Ha BXij 3aadi, SIKy HelipoMepexka paHilie
BXe BHpillyBaia il «3araM’saTanas, Ha il BUXOIi HeralfiHo 3’SIBJISEThCS
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pesyseTar Liei 3a1a4i, oIepXyBaHUR NPaKTHYHO 6e3 OyAb-SIKUX 004YHC- -

JleHb. BopHouac TpaguiidHi (HampuKIal, eKCIepTHi) iHTeJeKTyalbHi
CHCTEMU HE BOJIOAIIOTH ITOBHOIO MIpOI0 TaKOW 3IATHICTIO i IOBUHHI
BUTpaYaTH yac Ha BUpilueHHs OmHIEl i Tiel camoil 3agadi, MocTaBIeHO]
PI3HIMH KOPHCTYBadyaM¥ B Pi3HUH 9ac poOOTU CHCTEMM.

‘HeiipoHU 37aTHI 3araM’aTOBYBAaTH CBili cmaw i 36epirati iHgopma-
uiro. CykyrHicts iHbopMauii, o 36epiracTecs B HEMPOHHIN Mepexi,
Ha3MBaloTh i1 nam’smmio.

' OmHi€o 3 HAWBaXJIMBIIINX BIAaCTUBOCTEH HepoMepeXi € IpUHIU
BAPANeAbHO20 ONPAUIOeaHHS iHGopMAayil, 110 HAIXOAUTD Y MEPEXY Y BU-
sl curHainiB. IlapanenbHe oIpallloBaHHS CUIHAJIB JOCATAETHCS
LIIXOM 06’ €IHAHHSI BEJIMKOTO YMciia HEMPOHIB y TaK 3BaHi npowapku
it 3’eNHAHHA HeMPOHIB pi3HMX MpoLIapKiB y pisHi KOHGIirypallii 3 nowa-
posum AOCTIIKEHHIM B3a€MOii MiXX Hel{poHaMHU.

Hefipomepexa Ma€ IBHO BUpaXXKeHHI MMHaMIYHIH XapaKTep, OCKUIBKY
il cTaH MOXHA PO3NISNATH K MOC/IIIOBHICTE MUTTEBUX 3HIMKIB, Y sIKiil
KOXEH HOBHH CTaH 3aJIeXUTh Bill 1I0TIepeIHBOTO LIMKITY 30y/KeHHS HeApo-
HiB. JL1g Toro, o6 HeffpoMepexa cTana akTUBHOIO, BOHA ITOBUHHA OLEpP-
KaTH NEeBHMI exionuil cuznan. ToMmy Nesiki HEHPOHHM MepeXi BiRIrpaloTh
POJIb «CEHCOPIB» i IXHST aKTHBHICTD 3a/IEXKHTD BiJl 30BHILIHIX JxKepest iHdop-
Maliil. HOTIM 30yIKeHHSA TepenaeThes Bill 6XIOHUX npouapKie HenpomB b1 (6]
GHYMPIUHIX (nPUX08anux) npowapmm B TaKHit CHOCIO CHrHain 36yLKeHHS
TTOLUHPIOIOTHCS B3IOBXK Mepexi 10 IX uxionux npowapkie HeWpoHis.

Ha puc. 10.4 HaBeseHo dpar-
MEHT HelpoMepexi, 10 cKialy
SIKOL BXOASITH YOTHPU 6XiOHUX
36y0xncenux (NMO3HAYEHi 3HAKOM
«+») HEUPOHIB X; + X4, KilbKa
npuxoeanux HeMpoHiB i euxionui
HelpoH y. SIkmmo Bard 3B’sI3KiB
Yy MepeXi HeBiIOMi, TO HENPOH y
Gyre 30yIKeHWi JMIIE TOAI,
Puc. 10.4 — DparmMenT Helipomepexi KON 6yny'rx> 30yIXeHi TUIbKU

HEHpOHH X i x4 Aue Ko 6y-

JyTb 36y/IXeHi TaKoxX HeMPOHU Xy i &3, TO Lie MpU3BeNe A0 MPHUTHIYeH-
Hs 30YIDKEHHS MPUXOBAHUX HEMpOHii i BUXiTHOIOC HellpoHa y wepes
eansmyrouy 110 HelipoHa z (IIO3HAYEHYit 3HAKOM «—»). Yu Gyae BHXia
y 3GyIKEHMI 33 TAKOTO CTaHy HeWpOHD, 3aneXUTh Bill cyMapHOI sazu
36’q3Kie MiX HEipoHaMM Mepexi.

Tlicns 3aKiHYeHHS IPOLieCy NPOXOKEIHA CUTHAJIIB Yepes Heftpome-
peXy BU3HAYAIOTLCS CMAHU GUXIOHUX HelljoHie 1 peeCTpyIoThes (BUUTY-
10TECS) pieHi ix 36y0orcenHs (AKTUBHOCTI). A 1oTpebu GikeyeThest TaKOX
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CTaH yciei MepeXi it HelipoHIB 13 BHCOKHUM PiBHEM aKTUBHOCTI. Y TestKuX
BUIMAJIKaxX iHTepec MOXe MPEHCTaBIATH CIOCTEPEXEHHS 3a IIPOIIECOM
repexony Mepexi y crabiibHull cTaH.

10.4. MeToaun HaBYaHHs1 HEMPOHHUX MepeXX

IIporec GyHKIIOHYBaHHS HEMPOHHOI MepeXi 3aIeXNTh, FOJTOBHUM
YMHOM, BiJl BETHYMH CUHANMUYHUX 38 °93Kie MIX i HelipoHaMu. OcKinb-
KW CyMapHa Bara LIMX 3B’SI3KiB CYTTEBO BIUIMBAE Ha IIOIIMpPEHHs 30y-
DKeHHST HEelpOHIB Mepexi, TO, 3MIHIOIOWM 6d2y, MOXHA 3MIHIOBATH
[TOBEJIIHKY MepexXi y 6axXaHOMy HaIIpSIMi.

3 orysimy Ha 1€, OCHOBHOIO TIpoGsieMolo, 1110 BUHKHKAE il Yac CTBO~
PEHHSI HEMPOKOMIT JOTEPHOI CHCTEMU, € BU3HAYCHHS ONMUMAALHUX 3HA~
YEHb 8a208UX Koepiyicnmie cunanmuunux 36’s13xie HellpoMepexi 3aj1auoil
CTPYKTYPH, OPIEHTOBAHOI Ha PO3B’sA3aHHSA BU3HAYCHOI'o KJjiacy 3ajaad.
Haripukian, BHECOK KOXHOI [PYIIM HEMPOHIB Y 3ATANBHY «OIIHKY» po3-
nizHaganns BXiiHoro obpasy (posa. 8.2) MoXHa BCTAHOBUTH HUISIXOM
PpezyM06aHHA 6az 36 ’s3Kia, SIKi XapaKTepPN3yIOTh CTYI1iHb aKTUBI3aLlil TiE€l
94 JHUIOI AiNAHKM Helpomepexi. [Ipn KoHcrpyioBaHHI HeHpOHHOI
MeEpEeXi eaeu 36 3kie MOXYTh OyTH BUSHaUEHI anpiopi abo 3MiHoBaTHCS
nia vac i poboru.

[Tponiec agantaliii HeiipoMepexi JIo po3B’I3aHHsI TIOCTaBNIEHHX [Tepe/l
HE0 341184 LUIIXOM Moduikauii it ymouHenus eaz 36’a3Kie Mix HelipoHa-
MU, HA3UBAIOTb HAGUAHHAM Hellpomepedici. Peanizallisi npoliecy HacTpolo-
BaHHSI Bar 38’s13KiB Y HeHPOMepPeXi, 10 CKIAIAEThOs 3 IECHTKIB i COTEHb
THCAY HEHPOHIB, ABIsIE C0BOI0 IOCUTH CKIIAAHY Mpobiemy. ToMy Ha cho-
FO/IHi CTBOPEHO 6ara~r9 Di3HUX THINIB HeilpouHux apximexmyp, sIKi 3a
MUnoM HAGYAHKA Helipomepedc MOXHA MONUIMTH HA JIBa BEJIMKUX KJIACK!
HaBYaHHSA «3 yuumenem» Ta «be3 yaumensi».

10.4.1. HaBuaHHA «3 yuynTenem»

HapyaHHA HeHpoMepexi «3 yuumenem» 3iACHIOETHCS 3a NOTIOMO-
rolo TaK 3BAHOI, HAGHAAbHOI GUBIPKU, 1110 CKNAJAETBCS 3 napl «exiona
cumyayis — euxionuti cuenany. Ls napa Mmictute y cobi exionui obpas
(3pasok, wabaon, kopmedic), IO NOJAETHCSI HAa BXil IO MepeXi, Ta suxio-
Huli (emanonnuii, yinboeuii, nompibrui) o6pas, AKW 6axcano OLEPXATA
Ha puxoni Mepexi (posn. 8.2). Iloenuii na6ip HaGUaNbLHUX @UBIpoK, IO
OXOILTIOIOTD MPOGIEMHY 06IaCTh HEHPOKOMIL IOTEPHO] CUCTEMH, 3a31a~
JIerian (,TBOplOCTbCSI excnepmamu — (baxmuﬂmn y NaHii HpO i 3aHO-
cUThCst B B3 HEMPOCUCTEMH.
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Line Haswanns nosngrae B TOMY, o6 NpK MOJAHHI Ha BXiJd HeHpoMe-
pexi exionoeo obpasa (3paska) onepxarty Ha il BUXoni Heobxidnuii (ema-
NoHKUIE) 06pa3 NUTIXOM nidCmpolo8aHHA 6azU CUHANMUYHUX 36 3Kie MiIX
HeHpOHHHMHY NPOLIapKAMU MEPEXI.

Hanpuknan, xasuanns neiipomepexci angasimy BiiOYBaETbCS y TAKUA
crioci6. KoxHy 6ykBy andasity MOXHa ITOIATH SIK PacTpoBe YOpHO-bi-
Jie 306pakeHHs po3MipoM, Hanpuknaln, 30 x 30 nikceaie (mouok). Toni
HeltpoMepexa moBHHHA 6yne Mati 30 x 30 = 900 exodie i 33 euxodis,
IMO3HAYEHUX JiTEPaMH. -

Ha Bxin Mepexi nomaeThcss 306paXeHHs Tiel 4M iHLIOL JiTepH
i MepexXa MoBUHHA 11 «3anam’smamu», SIKII0 Ha BXOAI Mepexi — 300pa-
KeHHsl JiTepd «A», TO MaKCHMAIBHUN piBeHb BUXIIHOIO cHUIHaly
NoBUHHe OyTH Ha 3amaHoMy (6axXaHOMY) BUXOAI 3 NMO3HAYKOIO «A».
OGYHMCITIOYY PISHULIO MIX 3@0aHUM 1 OilicHUM: pIBHAMU BUXIOH020 cu2-
Haay, ONEPXKYIOTh gekmop noxubox (BiH cxiagaeThes i3 33 yncen), skui
BHKOPUCTOBYETHCSI [UIsi KOPeryBaHHs Bard 3B’sI3KiB HeMpoHiB Mepexi
3TiTHO 3 OOpaHUM dA20pUmMMOM HaguaHHA. Y TIpOrpaMHUX peanizaliisix
MOXHa IoGaYuTH, 1110 B IIpolleci HaBYaHHS BeJIM4YMHA TOXUGOK ToCTy-
TTOBO 3MEHIUYETBCS.

AHasoriyHa Tipolelypa BUKOHYETHs g Bcix 33 jitep. Ty camy
JiTepy, 3a3BU4aii, MOJAIOTh MepeXi KUikka pasiB, TOMy HaBYaHHSI Hara-
Ilye TIOBTOPEHHS BNIpaB Yy CIIOPTI — mperyeanns. Ilicis 6GaraTopazoBoro
MOIAHHA BXiIHUX 00pa3iB (y LUBOMY BUIIAIKY — JIiTep) CyMapHa Bara
Mepexi cTabili3yeThesl M1 Mepexa MOYKMHE aleKBaTHO pearyBaTH Ha
3arpoTloHOBaHi iit 06pa3n. Konu BenuymnHa NnxuGoK Aocsrae NpHAHsIT-

HOTO Ma2020 DigHs, TpCHyBaHHH 3YMUHAIOTH, MepeXy BBAXAIOTh Hampe-
108aHo ¥ TOTOBOIO IISi pO3B’sI3aHHA NTPaKTHYHIX 3aay.

10.4.2. HaBuaHHA «6e3 yuurernsa»

PesynbraTy criocrepexeHs 3a bionoziunumu HeloMepeKaMmn BKa3sy-
I0Th Ha HasBHICTb MHOXWHHUX 360pOmHUX 36'A3ie MiX HeApoHaMu
y mpolieci iTepaliiftHoi HelipoauHaMiKi nepe6iry SororiyHuX mpolie-
cis. [MoniGHo K0 BIZOMOro NPHHUMITY camoopeakizeyii BionoriyHoi Heil-
poMepexi, OCHOBHUM METOI0OM HAaBYAHHS wmyvHU; HelipomMepesxc € ama-
2anbHe HAeYAaHHA, K& Ha3UBAIOTb HA64anHam «6e3 yumens» [10.33]. Ueit
METOJl IPYHTYETBCH Ha TIPUHLMITE TaK 3BAHOTO eMepaabHo20 2aabMy-
6anHs» HEWPOHIB Mepexi, AKUil Mojiarac B TOMY, 110 KOXEH HelpoH
IICBHOTO TIPOILAPKY ONEPKYE easvmyrouuli (Heeamieiuii) BIUTUB i3 BOKY
IHIIMX HeUPOHiB IBOTO IPONIapKy (MPONOPLIiitHe JiBHIO IXHLOTO 30y~
IDKCHHSA) T 3a3Hae 36ydacyronoeo (no3umuenozo) BIEABY caMoro Ha cebe.
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Buiduuii lpuxoeamii  Buxionuii punuun «viamepanvio-
Rpouapor X HPOUPOR §  HPOWAPOKY 20 2qabMYy6aHHA» Ppeajizy-
' €TbCS - B HEpoMepexi 3a
IIOTIOMOT0I0 BBCACHHS CH-
HanNTHYHUX HeeamueHux
(ineubimopnux) 36opomuux
36’a3Kie MiX HelpoHaMu
MpoIIapKiB, a TAKOXK A03U-
MUBHO20 380POMHO20 363Ky
aKcoHa HEMpoHa 3 OIHUM i3
#ioro x cunarciB (puc. 10.5).
3arajoMm HelpoOMepexa Mo-
Puc.10.5 — Oparment 3MarainHoi Xe MaTH JOBLUIbHI 360pomHi
HejipoMepex i3 «IaTepaIbHHM FaTbMyBaHnaM» 36 A3KU, SIKI ITOBEpTalOTH

BIIMOBI/IHE 30YIXEHHS JIO
JaHoro HeiipoHa, i BiH ITOBTOPHO BUKOHYE cBol0 (yHkitilo. Heitpouu-
HaMiKa B TAKMX MepeXax € imepayitinoio.

Y amazanbhiit mepedtci BATH AamepabHUuX 36 3Ki6 HOPMYIOTHCSI TAKUM
YHUHOM, OO Y KOXHOMY HEUPOHHOMY [polapKy OysB 30y/IKEHUI TiJib-
KK OIMH HEUPOH 3 MAKCUMAABHOIO aKmUeHIcmIo 30ydxcelns. Y UbOMY
pasi iHili HCMPOHM JAHOTO NPOLIAPOKY 343HAIOTDL 2AAbMYBAHHS.

Takum 4MHOM, HEHPOHU KOXHOTO NpolapKy Mepexi HauebTo 3ma-
2arombesi Mix cob010 3a JTAEPCTBO I HAUOUIBI aKTUBHKMI Helpon crae
nepemodcyem. BiH 1 BKasye Ha TOM Kiac, A0 SIKOTO HaNEXHTh BXiIHUN
00pa3. Takuit MexaHi3M HaBUaHHSI HelipoMepexi ojlepxan Haspy «/lepe-
Moonceys ompumye gce» («Winner Take Alls — «WTA»). Tpuauunin aame-
PAABHO20 2aA6MYGAHHA, HAa SKOMY BiH 6asyeTocst, mac Giosoriune
OBTPYHTYBAHHSI i IIMPOKO PO3MIOBCIOLKEHUNA Yy HEHPOHHHX MEPEexXax
JKMBHX OPTaHi3MiB.

ITpu HaBuYaHHI «6e3 yyumens» HelipoMepexi Npel IBISIOTLCS TUTbKH
exioni obpasu, a BUXogn Mepexi hopMyroThes caMmocTiitHo. Ilpu ribomy
eazosi Koediyienmu NpUX06aAHUX npouapkie 3MIRIOIOTLCS 3riHO 3 aro-
PHUTMOM, SIKHH BpaxoBye TUIBKH 6XI0Hi i npo/mmm BCKTOPW CUMIHANIB,
1110 BIITIOBINAIOTh BXiAHMM o6pa3zaM Mepexi.

BukopucTatHs B HEHpOMeEpEXKax 360pOoMHUX 36 '13Ki¢ CYTTEBO PO3-
LMpIOoe PiI3HOMAHITHICTh TUMIB HelpoMepexesux apxirektyp. OmHak
3BOPOTHI 3B’A3KH MOXYTH TIPU3BOMUTH MO BUHHUKHEHHS Hecmiiixocmi
HeiipoMepeX NMoAiOHO [0 Tiel, 0 BUHUWKAE Y KibepHemuyHux cAcTeMax
KEpYBaHHS CKJIAAHUMH CUCTEMAMU 3 HOZUMUGHUM 360POMHUM 36 A3KOM.
Y HeilpoHHMX MeépeXXax HECTIMKICTh BUABJISIEThCS Y GIyKarowiid 3aMiHi
CTaHiB HEHPOHIB, IO IPU3BOMUTEH O BUHHUKHEHHS HecTallioHAPHHX
cradiB. IlpoGneMa ouHaMiyHOI CTiHKOCTI MOBUIBHOI Hellpomepexi 3i
3BOPOTHHMM 3B’3KaMU BKpaii CKJIagHa i 1oci MaJio BUBYEHA.
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VYHacaimox HaBYaHHA HelipoMepeXi aBTOMaTH4YHO OyXyroThCcsl y3a-
2anvHeri npaeuna aGo @ywuxyii, sIKi BU3HAYAIOTh HAJIEXKHICTE 0Gpas3iB
(cHTyaniif) HeBHUM KaacaMm, SIKVIMY HaBYeHa HefpoMepexa Oyne KopHc-
TYBaTHCA TIpH iHTepIIpeTallii HOBUX BUHMKAIOUNX cHTyauiil (po3x. 8.2).
OTtpumMaHi npasuna (@yHkuyii) craHoBISITE ocHOBY b3 nelipoxomn’iomep-
Hol cucmemu, Ixa NepioIMYHO KOPETVETHCA B Mipy HarpoMa/KeHHS J10-
CBilly pO3Bs’3aHHS NPaKTHYHMX 33/a4.

10.5. TN HENPOHHMNX MepPexx

OcotimBocTi 1Mo6yHoBn GioNOriYHUX HelipoMepeX OOYMOBIIOIOTH
HeoOXiTHiCTh BUKOPUCTAHHS B HEHPOKOMIT' IOTEpHUX CHCTEMax CKJIal-
HUX Gazamomaposux HelipoMepexeBUX cTpyKTyp. [Ipy nnomy n-waposoro,
3a3BUYali, HasMBalOTh HEMPOMEPEXY, IKa MICTUTh ¥ co0i n npuxosanux
npowapkie (ToOTO exionuii 1 euxionuii MPoNMIapKU Mepexi B YUCIO n He
axo0sme). Hanpuxnan, deowaposa Mepexa Ma€ dea npuxo8arux Tipo-
[IapKH, TpUniapoBa. — TPU i T. .

3anexHo Bil crrocoby BHYTPIIIHBOTO NMOAAHHS iHpoOpMaLii po3pis-
HSIIOTD Ginapni W ananoeosi HeitpoMepexi. binapui onepyioTh i3 deiliko-
UMY cuzHanamu, TOOTO KOXEeH BXIIHUM M BUXiIHMI CUTHAJ OKPEMOTO
HelpoHa MOXe NpuiiMaTH JucKperHi 3HadeHHs «0» abo «1». fAkuio
BUXin HelipoHa fopiBHIoe «0», TO BiH repeGyBac B 3azaismM06aHOMY
cTaHi, a axu1o «1», T0 — y 36ydaceHomy.

B ananozoeux Mepexax BXifiHi ¥ BMXinHi CUTHATA HEUPOHIB MOXYThH
HabyBaTit HenepepBHUX (MPOMIKHMX) 3HAUEHb Y AESKUX (3a3nmanerinb
YCTAHOBJIEHHMX) MeXax, Harpukiaf, [0...1] a6o [a...b], e a i b — neski
Uit abo HaTypanbHi YUcCa.

10.5.1. MepcentpoH PoseH6NnarTa

OpHi€elo 3 HARIIEPIIUX aHAA0206UX HEUPOMEDEX, 30aTHUX X0 nepcen-
yii (cnpuiinamma) ¥ dopMmyBaHHsI pearyii Ha CIPUHHATHI curHail, OyB
nepcenmpon Posenbaamma (puc. 10.6) [10.2, 10.3]. B ocHoBy dynkuio-
HYBaHHsI nepcenmpora TOKJXalleHa acoyiamuena modey, sIKa MOJCIIOE
acoLiaTUBHI 3B’A3KM MK HeHpoHaMM MO3KY miofuru (posn. 10.3).
¥V npouieci BupilleHHs 3alavi Y IEPCENTPOHi YTBOPIOOTECA cneludiv-
HO 30ymMXeHl CTPYKTYpH, fIKIi BH3HAYaloTh XapakTep ONEpXyBaHOIo
pillleHHs. 3B’S3KH MiX HepOHAMH BCTAaHQBIIOIOTHCA Y MpOLECi Ha-
64aHHA po3niznaeanHs BXiHUX ob6pasiB (poiu. 8.2). Haewenuii nepcen-
mpon 30aTHUI pO3Mi3HABaTH NIoJaHi Ha Hore me obpa3n it BigHOCUTH
iX 4O TOro M iHIIOTO KAacy. i
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Bxidriui Hpuxoeanuit  Buxiomut IlepcentpoH cKiaja-

WIAPOR X' NPOWAPOK: S . PPOUAPOR ¥ cpes 31 1o ApOHI
( £ g{@e’uwmu) % S 31 LITYIHUX HEMPOHIB

awe.weunm) { (Reanesienmis)

mpvox munie (Ha puc. 10.4
Xy Si)1 TIO3HaYeHi KkpyJckamul) Bil-
' ’ MOBIIHO N0 HeMpoHiB 6io-
JoriyHoi (pedrexTopHOI)
HEeWPOHHOI. MepeXi. Bxioui
S-enemenmu ABISAIOTH CO-
6010 CcITYATKY CEHCOPHHX
KIiTUH, fKi-cOIpUHMaloTh
1HGOPMALIO i3 30BHIIIHEO-
ro ceity. CiTyarka-dopMmye
CEHCOPHI BXiJIHi CHTHAIY X, SIKi HAAXOAATh IO CUHAIICIB. dcoyiamuenux
Heiiponie (A-esemenmig) s, 3B’SI3aHUX MiX CO00I0 MiXHEHPOHHUMU
3B’askamMu W, Buxioni R-enemenmu HopMyioTh BUXi[Hi CUTHaNM y, BH-
KOPHCTOBYIOUM ocopemKy axmueauiiiny gyuryiro (10.2). Takum uuHoOM,
nepcenTpoH Po3eHONATTa € 0dHOWaposo0 HENPOMEPEXKEIO, OCKLTBKN
BiH Ma€ odun npuxoearui MpollapoK HEHPoHiB 5.

Y nepcentpoHi Po3eH61aTTa BUKOPUCTOBYETHCSA HAGHANHS <3 yuume—
aem» (po3f. 10.4), KoM HeiipomepeXi nMpel’ siBsIOTLCs SIK BXifHi 00pa-
31 (CUTHaA/M) X, TaK i BUXiIHi eTaIOHHi 00pa3H y*. Aneopumm nasuanns
siBnsie co6olo iTepalifiHKH Mpoliec, Ha KOXHOMY k-my Kkpoyi SIKOTO
3MIICHIOECTECA NiOCMmPoIoeania (YIMOUHEHHR) MAMpuyi 6azo6ux Koegivict-
mie (nami — eae) 3¢’a3xie Wy MiX HelipoHaMu Mepexi, siki 3abeancuy-
10TE MIHIMAABHI 3HAYEHHA NOXUBOK €, MLX emanonrnumu y;* 1 gpaxmuu-
HUMU GUXIOHUMYU CHTHANlaMH Yy, OTPUMAHMMM BHACHIZOK Uil BXIIHMX
CUTHAIIB X i k (j=L..ngy):

€k =y* yu min (i=1.nk=1.).. (10.3)

[lpn oMy noxamroei 3HaveHHss W, Bar 3B’S3KiB MOXYTb OYyTH
JIOBiZILHUMM. '

Anzopumm naeuamm nepcenmpOHa CKJIAIAETLCA 3 TAKUX imepauiiinux
Kpokis.

1. Ha yeprosoMy k-my 'Kpom Ha BXiJl MEpeXi MoJasThCsl YeproBuii
obpa3 y BUDJISILi BEKTOpA CUTHANIB Xi. Y 11boMY pa3i Ha uxodi Mepexi (3a
JIaHUX 3HAaYeHb Bar 3B ;131(113 W,) 3’aBisieTbCs BITIOBIXHUA BEKTOp
BUXiHUX CUTHANIB Yy _' _

2. O64HCIIOETECS BeKpo nox14601< g, (10.3). Sikuwio abcomoTHi 3Ha—
YEeHHs1 IIOXMOOK CTAHYTh MEHILMMH 34 [esIKY 3a/jaHy MaJTy BEIUMUHY e ,
TO6TO | €4 | < e (i = 1...n), To MpoLiec HABYAHHS HA IIbOMY 3aKiHUNTHCS
i NEpPCENTPOH BBAXATUMETBCH HABUEHUM.
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3. B inmomy pasi ymounroromecs éaeu 38’s13kiB Wy, Mix HeﬁpOHaMI/I
3rizHo 3 irepaliiHor dopMyow:

wijk+1 wljk+hk € f(S,k) ik » (i=1l.n, j=1. g, =1...), (104)

He: w;;, — Bara 3B ’I3KY j-20 HelpOHa BXiHOTO HPOIAPKY 3 i-M HeHpo-
HOM IIPHXOBAHOTO [IPOLIAPKY Ha K-ii imepayii; X, — CUFHAI Ha BXOA j-20
HelfpoHa BXiTHOro NPOIIapKYy; £y — I-ma noxn6xa (10.3); f (i) — Xop-
CTKa CUIMOiJaJlbHa aKTHBauiiiHa ¢yHKuUis (10.2) y BUIALi OQMHUYHOTO
crpubka (auB. puc. 10.3, a); s, — 3Baxenuit curnan (10.1) Ha Buxonj i-eo
HeHpoHa IIPUXOBAHOTO MPOILIAPKY; /;, — IapaMeTp, LIO BU3HAYAE LIBHI-
kictb HapyaHHA (0 < hy, < 1), #y — 4uciI0 HepOHIB BXiAHOTO MPOIIApKY;
1 - YUCIO HEMPOHIB ITPHXOBAHOIO i BUXiTHOIO MPOIIAPKY.

4. OTpyiMaHi Baru 3B’A3KiB W, jk YCTaHOBIIOIOTECS B HelipoMmepexi
i 3MIMCHIOETBCA Nepexis Ko #]l JaHOTo aIrOpHUTMY.

3azHavueHa iTepallilita npolielypa BUKOHYETHCA IUISL KOWCHO20 3paA3Ka
HaByalbHoi BUGipKku. ITpy 1upoMy IlapaMeTp 4 3MEHILYETHCS Ha KOX-
Hilt itepawii Ha BU3HaueHy (3a35ajleriib YCTaHOBJIEHY) Mally BeJIMUMHY.

VY KopHenschKiii apianliftHiit sa6oparopii CIIIA 6yno pospobieHo
eJIEKTPOTEXHIYHY Modeab nepcenmpona MARK-1 [10.2, 10.3]. Bona
MicTiia 512 BXimHMX i 8 BUXiAHMX eIEMEHTIB, IKi MOXHa 6yj0 3’€IHy-
BaTH B pi3sHuX KombiHauisx. Ha upoMy mepcentpoHi 0yJio IpoBelneHo
cepilo eXCIepHMEHTIB 3 po3IlisHaBaHHA JiTEP Ta reOMETPUYHHUX obpa-
3iB. [Ipouec posnizHaBaHHs B iepcentpoHi PoseHOnarra 3aiiicHioBaBest
3 BUKOPUCTaHHAM CrieiiaibHuX TEXHIYHNX 3aC0o0iB — GOTOENEMEHTIB,
¢dboToMacoK TolIo.

10.5.2. BaraTowapoBui nepcenTpon.
AnNropuTM 3BOPOTHOrO MOLUMPEHHA MOXUOKU

ITomanbii¥M pO3BUTKOM pOGIT 3i CTBOPEHHS HOBHX THIIiB Helipome-
pex Oy/1o BIOCKOHAIEHHs OfHOIIApoBoro mepcenrTpoHa Posenbiarra
If CTBOPEHHS Ha HOTO OCHOBI 6a2amouaposux noGHO36 A3HUX CMpyKmyp,
y SIKMX Heﬁpomd KOXHOTO NpOHIapKy NpUAMAaloTh i OInpaibOBYIOThb
CUTHAJTY Bil HEHPOHIB MONEPEIHBOIO NPOIIAPKY 33 CXEMOIO «KOXNCHUL
i3 koxcHum» [10.4]. Hetipomepexy Takol ToroMOrii Ha3UBAIOTh N-UaApo-
8UM nepcenmponom, IKUA MiCTUTB Y cobl n npuxoeanux npowapkis. Ha
puc. 10.7 mpencraBieHa mpuwapoea Helipomepexca, siKa MA€ @xioHuil,
mpu npuxoeanux i uxionuii MporapKu HelPOHiB.

TMpunuun GyHKIIOHYBaHHS 6@2amouiqpoeozo nepcenmpona NoJsITae
y HacTyrHoMy. KoxeH HelipoH MiCYMOBYE CUTHA/H, AKi HAIXOAATDb JO
HBOTO Bill HeMpPOHIB ITONEpeHLOro MPOILAPKY (i3 BaraMu, 110 BU3Haya-
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IOTbCSA CTaHAaMM CHHAINICB), ¥ IepexXoiMTh y 30yMKeHMIt CTaH, SIKLIO
OTpHUMaHa CyMa BHIlla, HiX neBHé‘rpaHuqu snaveHHs. TIpuxoBaHi 11po-
apKyu Mepexi repeBoasTh BquHm?I CUTHAJI Y BUXiTHUI o6pas3, 1110°BH- -
3HAYaEThCH HelpoHaMM BHXiZHOIo Ipoiuapky. CtaH 30YIXeHHS Toro
4y iHIIOTO HeilpoHa BUXIZHOTO IIPOMIAPKY CBIMYMTEL IPO HaJEXHICTH
BXiZHOro o6pa3sy [0 BiANMOBIAHO] Kateropii.

Bxiomai . HIpuxosani Brexiaui
npoutapox. x _ rzpowapxu 515y npauamm y

Y

Pne. 10.7 — Cxema TpumapoBoro nepcentposa

ns HapyaHHs GaratomapoBoi MepeXi IIMPOKO BUKOPUCTOBYETHCS
TaK 3BaHUHN anzopumm 36opommnozo nowupenns noxubru (error back pro-
pagation), AKM BUKOHYE HABYAHHS «3 yyumeneM» 1 1a€ 3MOTY 3a BEKTO-
pPOM TOXMOKU euxidHozo MpolIapKy Mepexi OOYMCIUTH HeoOXifHi
nomnpasBK Uil Bar HEpoOHIB NpuxoBaHUX npoulapkis [10.32]. Byno
BCTAHOBJICHO, 10 NMOXHOKa Ha BUXOHAX HEMPOMEpPEXi CYTTEBO 3alie-
XHUTh BiJl BETHYUHY CUHANITHYHOTO 3B’SI3KY MIX HEMPOHAMU guxioHo20
IIpOIapKy i BiANOBIXHUMM HEHPOHAMHU HOnepeoHix Mpuxoeanux ripo-
wapkKiB. TaKUM YHHOM, OLIHKM MOXHOOK I HEeUPOHIB NpUXOBANUX
IPOILAPKiB MOXHA BM3HaYWTH, PYXAIOYHCH Bill ‘¢uxodie Mepexi 1o il
6x00i¢, TOOTO B HANPSIMKY, 360pomHomy TIPSIMOMY TMOIIHPEHHIO CUI'HA-
JIiB Y 3BMYaifHOMY peXuMi poboTH Mepexi, mo i Bl,[lOGpa)KCHO B Ha3Bi
AJLOPUTMY. : : .

Linvosoto dynruyicro B anzopummi 3gopomnozo ROULUPEHHS noxubxy
¢ MiHiMaJIbHE 3Ha4YeHHs KBaJipaTa pisHUUi MiX (PaKTHYHUM i €TaIOH-
HYM BHXOJIaMU HelpoMepexi A1 BCiX BXiIHHUX O6pa3iB HaBYaHHSIL:

Ew) = Z Z O pi(W) ¥,i*)? min, (p=1..P,i=1.Np), (10.5)

Be: Ypi (w) — (l)aKTPI'IHPIP'I CTaH i-e0 Hel?ipona 8UXiOHO20 IPOILIAPKY Heii-
poMepexi TpH Ifofayi Ha il BXORU p-2o 00pasy; y,* — emanronuil
(6axaHuil) cTaH IBOTO HEHPOHA; W — BEKTOP, KOMITOHEHTaMU SIKOTO
€ matpuui W, (r = 1...R) saz 36’a3Kxie Mix Heupommmu npoLiapKamMu
Mepexi; R — 3arajbHe YHCIO npomapxua Mepexi; P, — qucno obpasie
(6ubipox) HaB4aHHS; - Np — YMCJIQ HEHPOHIB y auxtanomy npomapKy R.
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Minimizayis yinvoeol gynkyii (10.5) 3MiCHIOETECS 3 BAKOPUCTaHHAM
MeTony zpadienmnozo cnycky [8.32, 8.33], B skoMy nidcmporosanns eazo-
eux Koe¢lutenmte 3AIACHIOETLCA 38 POPMYJIOIO;

A OE
Weijk+l = Wrijk— Pk m
(r=1.R, i=l.n. j=l.n, k=0..), (10.6)

Ae: W, — Bara3B’s3Ky i-z0 HelipoHa (r— 1)-20 npomapky 3 j-m Hei-
POHOM r-20 TIPOIIApPKY Ha K-i irepauii, A, — IlapaMeTp WIBMUIKOCTi

HaBYaHHS, %% — HgcmkKoea noxiona uinvoeoi @yuruii (cymapuoi

noxubxu) no ii apeymenmy, AKa usHa4acmuca maxKum uunom (indexc k
dani Onycmumo):

OE _ JE OY4 Osy
Il el b e (10.7)

TyT y,; — BUXiO j-20 HelipoHa r-20 IPOLIAPKY; §,; — 3BaXEHa cyMa
BXiJJHMX CMTHAJIIB LbOIO HelipoHa (auB. puc. 10.4):

Sy=L ij¥rsi> (=1.n.p, (10.8)
1
sKa € apTyYMeHTOM akTHBauiitnoi ¢pynkuii (10.2):
Yri=f(n); (10.9)

R — 4HCIO npuxo8anux npowapxis Heﬁpomepexd' R, — YKCJIO HEIPOHIB
y r-m npowapky

CniemHodcHuK U, 110 BXOISATD Y CIiBBiIHOMIEHHS (10.7), MOXHa riepe-
TBOPUTH TAKUM YUHOM. [Tepuiuii cniemrodcHuk, BUSHaYCHU TS Hel-
POHIB 0aHO020 F-20 IPOILIAPKY, MOXHa PO3KJIacTH Ha CKJIaJOBi [UTsl Helt-
POHIB HacmynHozo. (r + 1)-eo nipoiapky [8.32]:

ayn %5% %Y—_ Wil (4= Lonpg) (10.10)

[11sixoM BBeleHHS HOBOT 3MIHHOI:

_ OE aYn
d, .
ayﬂ e (10.11)
OIEPXMMO peKypeHmHy Gopmyy pe3paxyHKy BEJIMUUHU d,; 1S OaHo-
20 r-20 TIPOILAPKY, BUXOASYM 3 BENWMHHM d,1y ; HacmynHozo (r+1)-20
IpolIapKy (TOGTO y HanpsMKY Bill 6uxody 40 6x00y HEpoOMepexi):
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AT
d,; =§ drt1g Wrtlig EY_Sﬁ (10.12)

Y TOMY 9HCTI IS euxiOHozo IpOInapKy r = R:

dpi=Ori yﬁ)—}g (i=1..Np, (10.13)

Ae Np — uvcno HeUpPOHIB y guxiOHoMy TIPOIIAPKY Mepexi.

®opmynu (10.12) 1 (10.13) € ocHogHumu B PO3TTSTHYTOMY aneopummi’
380pPOMHO20 nowUperHs noXubKy, OCKLIBKM BOHH AAIOTh 3MOTY 33 BEKTO-
POM NOXMOKU 6uxidHo20 TIpOIIapKy Mepexi OGUMCIUTH HEOoOXimHi
IIOIIPaBKU JUIS Bar HEMPOHIB MOMEPEHIX NPUXOBAHUX NPOUADKIS.

Jpyeuii cniemunoscrux, 0 BxonuTs y criBsigHomenHd (10.7) i (10.11),
€ noxionor axmusayiijnoi ¢gyurxyii (10.9) ro aprymeHTy s,; iy BUNAnKy
cuemoida (10.2) 6yne Matvt BUIIIAL;

dy; 0f(sy)
T =T = v (). (10.14)

Tpemiii cnismuoncrux y crissigromtenni (10.7) BianosinHo 10 piB-
HocTi (10.8) BU3HAYaeTHCA TAKUM YHHOM:

d
E,&l; =YVrii- (10.15)

3 ypaxyeanmm ompumanux cniegionowens imepayiinui npoyec (10.6)
KopeKyii eéaz 38’A3Ki6 MiNC HeUpOHHUMU RPOUIAPKAMU MOMCHA ROOamu
Y Qu2as0i:

Wikt SWeijk Ve ik Yrrik, r=1.Ri=1.n,),
j=lon., k=1.). (10.16)

TakuM 9MHOM, AITOPMTM HaBYaHHS HEHPOMeEpPEXi 3 BAKOPUCTAHHSIM
IIPOLEAYDU 360POMHO20 NOWUPERHS noXubKu MICTUTh y cobi OCIIiI0B-
HICTh HacTYIIHMX imepauii. :

1. Ha yeprosiit k-i# iTepallii Ha BXOouy Mepexi 10jacrTbest OfUH
i3 06pazie y BUTMALL BEKTOPA 6XiOHUX CUTHAMIB X; = Yoy BM31—1aqaeT1>csl
BilTIOBiHNiA BEKTOP GUXIOHUX CUTHAJIIB Yp .

Sxkmo BeaWYMHA cyMapHm noxuokn E (10.7) craHe MeHLIOW 3a
NeSIKY 3a0aHy Many BEJIMYMHY £, TO IPOLIEC HABYAHHS HA LIbOMY 3aKiH-
yyemsca. B iHulomy pasi 3}.1117[CH}0(:T}:C}( nepexij j1o 1. 2.

2. O64uCIIOIOTECS BeIMYUMHY O, (F=R, R—1,..,2,1), (i =1.. n,)
3a dopmynamu (10.13) i (10.12).

3. Busnavatotbest (yTOUHIOWOTbCA) 6aeu 36°a3kie Wy, (r = 1...R) Mix
HellpoHaMy Mepexi BITIOBInHO 10 imepauiiinoi npoyedypu (10.16).
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4. OtpuMani Bard 3B’si3KiB W, jk YCTAHOBIIOIOTHCS B He¥WipoMepexi
Ta 3MIACHIOETHCA NEPEXi A0 M. 1 JaHOro anropuTMy.

Mepexi Ha kpoyi 1 nonepeMiHHO, Y BUNIAAKOBOMY IIOPSIIKY HIpe/ sIB-
NIAIOTECS. YCi mpenyeanssi o6pasu, 106 Mepexa, o0pa3sHO KaxydH, <He
3abyeaaa» ofHi 00pa3y B Mipy 3ariaM’ATOBYBaHHS iHIIKMX oOpa3is.

TIpakTinka mokasye, 1o 361KHICTh AITOPATMY 3BOPOTHOTO HOLINPEH-
HA IOXWOKH! B 3araIbHOMY BHIIAIKY MopisHAHO HeBemika. Lle noschio-
€TBCST BiIOMOIO XBOPOOOIO TpaliEeHTHHX METOLIB, Y SKUX JIOKAJIbHUMA
HaIpSMOK IPaficHTa He 3aBXKIM 30iracTecd i3 106aIbHUM HAIIPSIMKOM
o MiHiMyMy. KpiM Toro, ITiICTpOIOBaHHSI Bar' y LIbOMY aJTOPHTMI BUKO-
HYETBCS HesalleXHO M KOXHOI HaBYaibHOi BuOipku. ToMy crnpobu
nojimueHHs GYHKIIOHYBAaHHA MepeXi Ha AaHiit BUOGIpLi MOXYTh IIpU-
3BECTH [0 TOTipLIeHH A ii poGOoTH Ha IHIKX (MONepeHiX) BUOipKax.

10.5.3. Anropytm HaB4aHHA Xeb6a

OxHuM i3 HalfBiTOMilIMX METONIB HaBYaHHS HEHPOHHUX MEpeX «6e3
yaumens» € anzopumm Haguanns Xe66a [1.1]. Bin 3acHOBaHMI Ha TBEp-
JKCHHI, 110 CUHAIITHIHMIA 3B’S130K, O 3 €IHYE ABA HEMPOHH CYCIHIX
TpoLIApKiB HelpoMepexi, Oyae IMOCTYHOBO IOCHIOBATUACA Y TrpoLieci
HaBYaHHS, AKIIO BOHYU Y3[OIXKEHO OyIyTh 3a3HaBaTH 30yIXEHHA abo
raxsMyBadHs. B areopummi Xef6a yrouHEeHRS Bar 3B’513KiB MiX HelpoH-
HUMU [IPOLIAPKAMH MEpeXi 3NiUCHIOETECS 3a TAKUM TIPaBIIIOM:

Weijktl =Wrijk TNk Y rlik Yrjko (10.17)
(r=1.R, i=1l.n.y, j=l.n,k=1.),

le: W, ;i — 6420 36'A3Ky i-20 HeHpoHa (r-1)-20 MPOMIAPKY 3 j-M Heii-
POHOM F-20 IrpomapKy Ha k-i itepauil, y,;; -— BMXil i-e0 HejipoHa
r-eo OpOLIApKy Ha k-ii itepauii; Tm; — IapaMeTp HIBUAKOCTiI HaByaH-
Hsi; R — YuCo PNXOBaH KX IPOLUAPKiB HEHpoMepexi; 1, — 4YHCIIO Hel-
POHIB Y F-My" TIDOIHAPKY.

IcHye TakoX ducpepenyianenuil arzopumm naguanns Xebba:

Woijktl =Wrijk TN O tiktl = Y10 O rj k41— Y £y 1> (10.18)

B SKOMY HAacaMIlepell HaBYaloThCS (KOPEryloThCsl) 3B S3KU MiK THUMU
HeMpOHaMHM, BUXOIM SKMX HaUGiNbIIe 3MIHIOIOTECS Y OiK 30yIKEeHHS.

Anzopumm Xeb6a Ui HaBYaHHS MepeXi OKpeMOoro ofpasy TOJATaE
Y HACTYITHOMY.

1. Ha yeproBoMmy k-my Kpoli Ha BXill MepeXi ITOJAcTbC 06pas x.

2. JIns KOXHOTO MpolIapKy MepeXi PO3paxoBYEThCS 3BaXeHa cyma
BXOZiB KOXHOr0 Heifipoda npoinapky (10.8), xo sKoi oTiM 3acTocoBy-
€ThCsl akTUBalliitHa yHKINis (10 2). Sk HacuigoK, 6y11yTL OTpUMaHI
BHXiHI BeKTOpH Yy, (r = 1...R) ycix mpoiapkiB Mepexi.
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3. O6uuCTIOTLCS pisHuyi (noxudKu) MiX BUXORaM¥ HEHPOHIB KOX-
HOTO MpoIMAapKy Ha CYMDXHUX k-# i (k—1)-i irepaniisax:

ik =it —Vrir) r=1.R i=1_.n). (10.19)

~ Ax1uo aGeomoTHi 3HaveHHst MoXu6ok e, (10.19) y Beix mporuapkax
CTaHyTh MEHIIMMY, HiX JesKa 3aaHa MaJla BeJIMYMHa €%, To6T0 | £, | < €%,
TO TpoLEC HAaBYAHHSI MepeXi Ha LBOMY 3aKiHUYHMTLCS, a- OTpMMaHi
MaTpui Bar 38’s13KiB W, (r = 1...R), 110 Bianosigalots aanoMy oGpasy,
3aIMIIAI0TLCA B HaM’ATi HelpokoMIr'lorepa. IHakile 3aiicHI0EThCS
nepexia ao 1. 4.

4. BusHavarorecs (YTOUHIOIOTECS) gazu 36°a3kie W, (r = 1...R) Mix
HelipoHaM¥l MepeXi 3TiHO 3 imepauyiiinumu npoyedypamu (10.17) abo
(10.18).

5. OrpumMaHi Baru 3B’si3KiB W, yCTaHOBJOIOTBLCSL B HCHPOMCPEXI
Ta 3AIMCHIOETECS Mepexia 1o 1. 1 JaHoro ajaroputMy.

PosrnstHyTa mipouenypa MOBTOPIOETHCS ST KOXHCHO20 BXIZHOTO 06pa-
3y (3pasxa).

10.5.4. Helpomeperka Ta Kaptka KoxoHera

Heiipomepeanca Koxonena [10.5, 10.10, 10.25] cxinamacrses 3 odnoeo
npowapky BelipoHiB (puc. 10.8). KinbKicTh BXO[MiB KOXIIOIO HEHMpoHa
JopiBHIoe po3MipHOCTi BXinHoro o6pa3sy. Kinbkicth Helposin Bu3Hava-
€THCSI TUM DiBHEM JeTanizallii; 3 AKUM IMOTPiOHO BUKOHATH KJIACTCPH3a-
uito BxigHux (6i6aiomeynux) obpasis (posi. 8.2).
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Puc. 10.8 — Cxema neiipomepexi it kapu Koxonena

Anzopumm nasvanns Koxonena BUKOPUCTOBYE TIPUHIIMIT «AdIMepans-
Ho20 eanvmyeants» (posn. 10.4.2), nio peanizyeThcss B TaKMi cIioci6.
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Curnanu 30y1KeHHS TIpM HaAXOIKEeHHi B MepeXy BXiIHOTO BeKTOopa
BILIMBAIOTL HA Ti HeHpOHM NPONMIapKy, [Uisl IKUX 3BaXeHa cyMma BXo#iB
(10.1) mepepuillyc rpaHMYHe 3HAYeHHs aKTWBaliiiHOi ¢yHKi (10.2).
36yIxeHi HEHPOHM YTBOPIOIOTH TaK 3BaHY 30Ky cycidcmed MPONIApKY.
Boantbced y posriisin mipa gidcmani (3a Koxonenom) Mix Heiiponamu-
cycidamu, 3a SIKY, 3a3BMYail, IpUMAacTbCs cepedHbOKBAOpamuuHe 3Ha-
yenHs pisHuyi (MOXUOKKM) MiX CYMapHMM BXiJIHUM CUTHAJIOM, IO HaJ-
XOIMUTH IO AaHOro HelipoHa mpolnapKy (Bil HEHPOHIB MONEPENHBOIO
TIpoIapKy), i ix 3saxenumsu KoeditieHTaMu (dus. nosnavxu B (10.17)):

djr = P; “Ortijk Wrij
(r=1.R i=1lon.p, j=Ll.n, k=1.) (10.20)

Y NOTOUHOMY POIIAPKY BUCHPAETHCSI HelpoH j* 3 Minimanbhow 6i0-
cmantio d *,jk , 719 IKOI'0 BUKOHYETBCS Tak 3BaHa argpeaumauiﬂ 3a Koxo-
HeHoM, SIKa TIOJISAra€ y BBEICHHI oOpaHoOro Heilpona-nepemodcys y 30y-
JDKCHHSE | TAIBMYBAHHI yCiX iHNTMX HeWPOHIB JAHOTO MPOIApKy 3riHO
3 MIPUHLIMTIOM «1amepasbHozo 2aneMyeants», TAKUM YMHOM, Y TaHOMY
NPOLIAPKY BUOUPAETLCS JINILIE 00UH HelipoH, Bark CHHAIICIB SIKOrO MaK-
CHMA4IBHO BiINOBIIAIOTH BXiHOMY 00pasy, i MiJICTPOIOBaHHS BAT 3/1ilc~
HIOETBCS TUILKH /L1 HBOTO. HapuaHHs 3BOMUTECS 110 MiHiMizauii pisHM-
Li MiX CyMapHMM BXilHUM CHUTHAJIOM HellpoHa-nepemoscys i Baramu
HOT0 38’SI3KIB i3 BUXO/aMM HEUPOHIB ITONEPENHbOrD [IPONIapKy.

- TakyM uMHOM, HaBUaHHsI MCPeXi OKPEMOTo 06paiy, 3rilHO 3 daeo-
pummon Koxonena, Bii0yBaeThcs 3a TaKOl HOCHIIOBHOCTI.

1. Ha k-my kpoui Ha 6xid 10 Mepexi MONAETHCS 6eKmop exiOnux cue-
Hanie xj, SIKMiIl BIITIOBiIAa€ exidnomy o6pasy, i curtany 30yIKeHHs
NOUIUPIOIOTECSA [0 BCiX ITPoMapKax Mepexi.

2.V KOXKHOMY r-My IIpOIIAPKY MEpeXi BU3HAYACTLCH 30Ha cycidcmaa
36y0nceHux HEUPOHIB NPOLIAPKY, JUlsl SIKUX 3BaXKeHa cyma vxogis (10.1)
NEPEBULLYE TPaHMYHE 3HAUCHHS akTUBaiiiHol ¢yHKuil (10.2).

3. PospaxoBytotses gidcmani dy, (10.20) Mix neliponamu-cycioamu
OO F-20 IPOLIAPKY i BUSHAYAECTBCSI HelpoH-nepemodceysp j* i3 MiHi-
mansHolo Gi0cmaniio d* . SIX1o ust BiACTaHb CTAHE MEHIIOIO 33 JHEAKY
3adaiy many BesMUUHY € (T06TO d¥ v < €%), TO OTPUMAHI] MATPHIL 642
3¢’askie W, (r = 1...R), BiINOBiIHI JaHomy oOpa3sy, 3aNMIIAIOTHCS
B 1aM’sTi HeitpoxomMi’oTepa. Jaii Ha BXig 1o HefipoMepeXi 10Aa€ThCH
Hoeuil 06pas i Npollec HABYaHUs TIPOAOBXKYEThCS, ITOYMHaIOuH 3 1. |
gaHoro anroputmy (ipu k=0 i Wy = W,).

4, Buxouyersca axpedumayis nelipona-nepemoxcys j* UISIXOM BBe-
JIEHHst fioro B 30Y/DKeHHS T ojiHouacHe TaJIbMyBaHHS YCiX iHIIUX Helpo-
HiB JAHOI'O I1POINAPKY 3TIIHO 3 NPUHITUIIOM «IGMEPanrbHo20 eateMyBantsy.
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5. 3miiicH0eTECA Modugpikayis (nidecmporoeanns) eaz 36’s1axia Helipo-
Ha-nepemoxcys j* 13 HCHPOHAMH IIOTIEPEIHBOTO NPOIAPKY (Jus. no3nay-
xu B (10.18)):

wl‘ij"‘k+] =Wrij*k +hk - (-y"-lj"k _ wl‘ij*k>9
(r=L.R i=l.n., k=1.). (10...21)

6. OtprMaHi Bary 3B8’s3KkiB  W,;, yCTaHOBJIIOIOTECSI B HelipoMepexi
1 3MICHIOETbCS Hepexif Ao m. 1 aJropuTMmy.

YHacnirok po6otH anroput™My Koxornerna BXinHI 06pasy po3OMBaloTh-
csl Ha Kaacmepi, YIIOPSIIKOBAHY CYKYITHICTb SKHMX MOXKHa IIONaTH AK deo-
euMipiy Mampuuyro, O HasuBacThes Kapmoro Koxonena (1uB. puc. 10.8).
Koxen neitpod Mepexi KoxoHeHa Hece iHdopMallilo 11po ceiii kaacmep
exidnux obpasie, GOpPMYIOUH IJIA HBOTO y3qeaasHeHudi (30IpHMIT) 00pas.
OKpeMoMy KJIacTepy MOXKYTb BIITIOBIIaTH KUTbKa HEMPOHIB i3 OIH3LKHY-
MU 3HAYCHHAMM BEKTOPIB Bar, TOMY BHXill i3 Jally OIHOIO HelpoHa He
€ KPUTHYHUM I GyHKILiOHYBaHHSst Mepexi KoxoHeHa.

ITpy BupiilieHH] NPaKTUYHUX 3a4ay (HAIIPUKJIAL, IIPY PO3IH3HABAH-
Hi 00pa3iB) HaBYeHa MepexKa BITHOCHTL HOBUI Hipel’ iBIeHNnH 06pa3 1o
oHoro 3i ¢hopMoOBaHINX KJIACTEPIB, YKA3YIOUU THM CAMHM Kamezopiio,
JI0 SIKOI BiH HQJIEXUTb. 3a JIOCTATHLOI KIJILKOCTI HEHMpOHIB i BAANUX
riapameTpiB HaByaHHI Mepexa KoxoHeHa MoXe BHOKPEMUTH OCHOBHI
2pynu 6auzbkux o6pasie, SIKAM OYAYTH BiAIIOBIAATH O6ausbKi Kapmu nell-
ponnoi akmusnocmi. Ha puc. 10.8 nogaxo upukian kapmu Koxonena, na
SIKIH BMOKPEMJIEHI OKpeMi KJAACTEPX 3 PI3HUM CTYIICHCM Helponitoi
akmuegiiocmi (BifoOpaxeHi 3 pi3HUM CTYTIEHEM 3IYWICHHsE 300ap BICHHSL).

Ha octosi Mepexi KoxoseHa OYyIOThCST TaK 3BaHI camoopeanizoea-
Hi cmpykmypu (sclf-organizing feature maps). Y Takvx HEUpPOCTPYKTYpax
THNCAS AKPEAUTALIT Helpora-nepemModcyss HaB4YaloThCsl TAKOX NedpoHU-
cycidu, po3TallOBaHI Y 30Hi cycidcmea, SIKi OOMPAIOTECS JUIST HABMAHIIS
y HOPSUTKY 30UTBIICHHS! BiICTaBi /0 HepoHa-riepemMoxilst. Benwauna
HICi 30HM Ha TIePIUUX KPOKaX AJITOPUTMY BUOHPAETLCS JOCTATHLO BEJIH-
KOIO, TaK IIO CIIOYATKY HABYAIOTHCSI Mailke BCi HEHPOHM-CYCillM, aje
3 YacoM 151 30Ha 3MEHINYEThCS. TakuM YuHOM, 110 OMIMKYC 3aKiIHYEHHS
HaBYaHHsI, TO TOUHINIE BU3HAUAETHCS I'pylla UeHpoHiB, sIKi BIANOBia-
I0Th TIEBHOMY KAdcy 06pa3ie.

10.5.5. Hepomeperka Xonddinga

Heiipomepexwca Xongpiada [10.6] npmsnayeHa OIS MOJIETIOBAHHS
acouiamusHol nam’smi M CKIANAETbCA 3 00HO20. Npowapky HEUpOHIB,
YUCHIO AKHUX 1 € OJHOYACHO YMCIIOM biHaprux 6x0die i euxcdie Mepexi
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(puc. 10.9). KoxeH HelfpoH Mae O[MH 6xiOHuil CUHanC, YePe3 KM 3Mii-
CHIOETHCS BBEICHHSI CUI'HANY. AkcoH KOXHOI0 HEMpOHa 3B8’s13aHuUI 3 yciMa
IHIIMY HEHPOHAMU 34 CXEMOIO «KOXCHUN 3 KocHuM». BUXiIHI cuTHaH,
3a3BUYAN, YTBOPIOIOTECS Ha AKCOHAX.

Bxidwuii Hpuxogamuti  Buxiomil 3anava modeaiosanHs aco-
BpOUEApOR X HPOHGPOK S H})U‘Nlﬁ?}')mf ¥ yiamusnoi nam’ami, Ky BU-
* piurye mepexca Xongpinda,
dopMymoeThcsl TakKuUM YH-
HoM. Bigomuii nesikuit HaGip
3paskie y,*, NOJaHMUX SIK 6eK-
mopu 0soiuHuUX CUzHanria, 1O
BBAXAIOTHCS] eMANOHHUMU:

yp* (ij*)) (P = ll)r
Jj=1l.n),

Puc.10.9 — Cxema Heﬁpomepe)m Xongima = 1€ P — KUIBKICTb emanomnux

3paskie; n — KiNbKiCTh Heli-
poHie y Mepexi, 1o nopi‘BH‘roe KLTbKOCTL 6Xxi0nux i euxioHux cUrHais,
KoxeH esreMeHT BeKTOpa y,* uopmmoe a6o 1 (36ymxeHuit crau), ado 0
(3araJlbMOBaHU# CTaH).

Mepexa noBuHHa BMIiTH 3 J.lOBiJleOI‘O HeideansHo20 cUZHARY X,
MojlaHoro Ha Il BXiJ, BuoxpeMuTy («32adamu») BITIOBIAHUIA p*-ii 3pa-
30K (X140 Takuii €). Konu Mepexa po3nizHae axKuii-HeOyIb 3pasoK p =p*
Ha MiACTaBi 3aaHUX i fanwmx, i BUXoaM y, OyayTh MiCTUTH caMe jioro,
TODOTO

59y =Yy 0 = LBy = Lon)..

B inpoMy pasi BUXIIHHA BeKTOp He Oy/e 30iraTucs i3 KOIHUM 3pas-
KoM. Bimo6pasusBmy 3a HOTIOMOTOI0 3aco0iB KOrHiTMBHOL rpadiku
BUXLIHI CUIHaIM Mepexi, MoxHa Gyae 1100a4uTH KapTUHKY, IO LIJIKOM
30iracThCs 3 OHUM 3i 3pasKiB (Y pasi ycriixy) abo X «BiJbHY iMITpoBi3a-
iro» Mepexi (y pasi HeBaayi).

Ha craaii nouamxoeoi iniyiarizauii Mepexi Xoridiyina Baru 38’°s13KiB
W MIK HEpOHaM 1 BCTAHOBLIOIOTHCS TAKMM YMHOM:

=) rx,t onpuij; ow;;=0 npui=j,
p
p=L.P,,i=1l.n j=1l.n),

de x,;* I X,;* — 6i0n06iOHO enemenmu éexmopis 3paskie, adexeamHi i-My

(nepedcunanmuunomy) i j-My (ROCMCUHANMUYHOMY) HelipoHam Mepedrci.
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- Astropu ™™ GYHKIIOHYBaHHS Mepeoici Xonginda nipy BUpiIeHui sada-
4i po3nizHaeanHA éxi0H020 06pasy X, TIONSIaE B HACTYIHOMY.
1. Ha yeproBomy k-my wpoui Ha #xi0 10 MepeXi MONAEThCS BEKTOP
éxiOnux cuenanie Xy, PIBHOZHAYHUM BEKTOPY GUXIOHLX CUZHANIE Y.,
OTPUMaHOMY Ha nonepedusomy (k—1)-my Kporii:

Vel =%
2. BU3HAYaETRCsl 36adKeHa cyMa 6x00i6 S ;. KOXHOIO HelpoHa:

Sjk= L ijk-1 yik_L, (l = 1...”, j = 1...”, k= 1...),
i ‘
J10 SIKO1 3aCTOCOBYETRCS dcopemika axmusayilina gyuxyis (10.2). Sk Ha-
CITiIOK, 6y/1e OTPUMaHUI BeKTOp BUXiTHUX CUTHANIB y, Ha k-My KpOLU:

Vi =fls0) G=1om, k=1.).

3. ObucoOTECS pisnuyi (noxubriy) MIX Ginaprumu suxionumu cueHa-
Aamu A k-my i norepeansoMy (k — 1)-my kpokax: e - =Wk = Yik--1h
( = L...n). SIKio 3Ha4venns noxubor ¢ j & HODIBHIOIOTH Hya0, TO ile 03Ha-
yae, 110 0TPUMaHU i BUXITHUI BEKTOP y; BIUIIOBIIA€ NAHOMY 3pa3Ky *
i1 iTepallifHUit Ipollec pO3IIi3HABaHHS BXIJAHOrO CHMIBANY X, Ha 1bOMY
3aKiHIyeThes. [HaKie 3MiiCHIOETRCS Mepexil JIo I1. 2 JaHOrO anrt)pmMy

Heobxi/iHo 3a3HauuTH, D10 Mepexa XoTidima He 3apX I MOXE 11PpO-
BECTH PO3ITi3HABaHHS i iHOMI BUAae HAa BUXOAI HeajlekBaTHUM o6pas. Lle
[10B’$13aHO i3 1IPOOJIEMOI0 OOMEXCHOCTI MOXJIMBOCTEI Mepexi. ToMy
yucno posniznasanux Mepexetlo Xondinga obpasie, 3a313w|a|°4 ()6MC)Ky—
o1b Benmaunow P <0,15 n. Kpim Toro, axmo xBa o6pasu y * i y,* nyxe
€XOXI, TO BOHU, MOXJTUBO, OYyTh BUKITUKATH B MEPEXi nepexpectii aco-
Yiauii, TOOTO IPEN’ ABIEHHS HA BXOIH Mepexi BeKTopa x* = y | * 11pH3Be-
e )10 11051BU Ha il BUXO[axX BEKTopa y,* # HaBIIAKH.

10.5.6. Hepomeperka XemmiHra

AcoLiaTUBHY TIaM’STh JUOAVHY YCHIILIHO MOUENIOE Hedpomepeica Xem-
Minza, s1Ka B IOPiBHAHHI 3 Mepexero Xolhuiia xapakTepusyeThcst MeHIUM-
MU BMTpaTaMK IaM’s1i Ta 00csiToM obuucienpb. Lo Mepexy BUKOPUCTOBY-~
10Th, KOJIX HEMa€ HEOOXITHOCTI OepXKYBaTH B IBHOMY BHUIISII €TANOHHMIA
3PAasoK i I0CTATHBO, HAIIPHKIIAJL, OIEPXKYBATH TUIBKU HOMEP OO 3pa3Ka.

Hetipomepesca Xemminza cknanaerbcsi i3 JBOX NpoNIapKiB (OuB.
puc. 10.10). Yucio HeApOHIB Y KOXHOMY ITPOUIAPKY BUCHPAETLCS PiBHAM
YNCIly Kadcie eTATOHHUX 3PasKiB, TakK L0 KOXEH HEHPOH «BilNOBifac»

3a cBiit BracHmit kaac 3paskis. Heltipoun neputozo npowapxy 6Gesnoce-
peiHbo 3’¢(HaHi 3 BXITHUMK HeMpOHaMK MepeXi (YTBopIoloud (BhikTHBHUIA
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HYABOGUL HPOUIAPOK) 38 CXEMOIO «KoXCHUE 3 Kodcnum», Heltponu dpyeoeo
npowapky 3B’S3aHi MIX c00010 CHHANITMYHUMU Heeamu@Humu (ineibi-
mopHumu) 36opomuumu 38°si3xamu, QIMH i3 CHHAMNCIB KOXHOTO HeltpoHa
3B’S13aHUI 3 HOTO K AKCOHOM ROIUMUBHUM 360POMHUM 36 ’A3KO0M.

Bionuiy Hpuxosani Buxionu
ApOGPOR. X npowapK 8y, 82 HPORIApOR -y

Puc.10.10 — CxeMa uelipomepexi XeMMiHra

DyYHKINOHYBaHH MepeXi Tloydrae y BUpIllieHHi 3a5a4i 0po HaleXK-
HICTh HEBIIOMOro BXiIHOTO 00pa3y [0 AESIKOTO kaacy obpasie (3paskie).
15 sanava BUPIILIVETECS LUBIXOM OOMMCIEHHS Tak 3BaHMX «gidcmateil
Xemminea» BiL TECTOBAHOIO 0OPasy, IO BCIX emanonuux 3pasKiB. Y Ginaprii
Mmepexi Xemminea «sidcmane» Mix jBoMa OiHapHUMU BEKTOpaMM BU3HA-
YaeThCsl, K YUCIIO KOMIIOHEHTIB, 110 He 30iraorhest. BukopucroByioun
MPUHIUI «1AMEPaNbHo20 2ANbMYBAHH», MepeXa XeMMIHra BU3HAYAE
wHatbauxcuuiy> eTaJIOHHUA 3pa3okK, SIKMP 3HaXOAMTLCH Ha <«MiHimanoHii
gidcmani» BiN TecToBaHoro obpasy. ¥ pesynbrari 6yne akTHMBiZoBaHUN
TUILKH OIMH BUXIA Mepexi, 110 BiAMNOBIIaE 1IbOMY 3pa3Ky.

Ha craaii iniyianizayii mepexi XeMMiHra eaeam 36’s3xie W nepuio-
20 npowapKy TIPUBJIACHIOIOTLCSL 3HAYEHHST:

Wi =%, /2, =Ll.n, p=1.P),

Je Xj, —j-U €IEMEHT p-20 3paska; n— DpO3mipHicms KOXHOTO 3paskd;
P — uucno spaskis.

Baru w, ;; eanemytouux CHHAIICIB HENPOHIB dpyeoeo npowapiy subm-
palOTHCA B MeXax:

0<wy;; <V/P, (i=1.m j=1l.m i#]j),

Je 1 — YUCJI0 HeHpPOHIB Y APYroMy HPOLIApKy Ta pO3MIpHICTL 06pa3iB.
CuHarnc HelpoHa, 3B’M3aHUU nozumueHum 3BOPOTHUM 3B’SI3KOM
3 aKCOHOM TOTO caMoro Hetipona, Mae Bary +1. Tlopir acopemroi akmu-
cauiiinol ynkyii (14B. puc. 10.37 a) BCTAaHOBIIOETHCS PIBHUM T, =n / 2.
Aneopumm pynruyionysanns mepexci Xemminza npu BupitnieHHi sadavi
posniznaganna o6pasy x, NOJSIAE B TAKOMY.
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1) Ha exid mMepexi nopaeThes BEKTOp BXITHUX CUTHaTIR x, 1pos-
PaxXOBYIOTECSA ITOMATKOBI (k = 0) cTaHU HeHPOHIB nepuiceo npouapky:

Yijp =91 =Z ij v, (i=1l.n, j=l.n).
i

2. Ompumanumu 3HAYeHHAMU Yy p 0 iniyianizyromocs euxodu Heuponie
dpyeo2o npowapky:

Y2;0=Yij0 G=1.n).

3) Ha uepaosomy k-my kpoyi obuucaroiomucs Hoei cmanu ueliporie opy-
2020 NPOWAPKY:

S2jk=y1jk"1 —_ Z ijk-1 y2jk~.l’ (l= ]_...ﬂ, ]:: 1...”).
1

4) Busznauaromucs Hoei 6uxo0u HelpoHie (AKCcoHia) OpYy2020 nPOapKY:

Vajk =f(25k), G =1.n),

ae f(sy;4 ) — akTuBaliiHa GyHkuis (aus. puc. 10.3 a).

5) OGUUCHIOIOTECH  pisnulyi (noxubku) MiX BUXONAMW HEHPOHIB
JIPYToro rnpoinapky Ha k-My i (k—1)-my xpokax: &k =Wk~ Y2k -1
(= l...n). SAKu10 3HaUenHs noXUBOK €5 NOPIBHIOIOTH HyH0, TO ITEpalliil-
HUI 1IPOLIEC PO3NI3HABAHH BXITHOTO 00pasy X, Ha 1IBOMY 3aKiHUYYETLCH
# spificHOeThCS poaMTi3HaBaHHS (Kiacudikanis) iHIIOro oGpasy, no4u-
Haoud 3 1. 1. B inmomy pasi snificHIoeThest ntepexia Ao n. 3 ganoro
AIITOPUTMY.

[3 nipuBeLeHOro aNropuTMY BUJIHO, IO POb TIEPIIOrO HMPOolapKy
HeHpoHiB, 3a3BUYail, yMoBHa. CKOPUCTABUIMCH HA NEPLIOMY KPOLLi 3Ha-
YEHHSIMM MOr0 BaroBUX 3B’SI3KiB, Mepexa OlIbie He 3BepTaeTLCst J10
Hboro. ToMy NepITnit rponIapox y NPUHLMIT MOXE OYTH BUKITIOUEHHI
i3 Mepexi i 3aMiHeHMI Ha BUXiAHY MaTpULIO Barosux KoediuicHris Wy,

10.5.7. 3ipkun NpoccBepra

Ha panHix eTanax posuTKy HEHPOKOMIT IOTEPHOT TEXHIKY ITOPSH i3
HAREJEHUMH BUIIE TUIIAMU HelpoMepex 6yiio pospobiieHo iepapxiaHi
HeApOMepeXeBi. CTpYKTYpu — exidui i euxidni zipixu [poccbepea [10.15].
Bxiona sipxa Ipoccbepea G, (nus. puc. 10.11,a) sBasge coboo xelipon,
SIKWi Mae n exodie x; 3Baramu W, ; ({1 =1..n) i odun euxio y, 110 € 3Ba-
XCHOIO CYMOIO BXOMiB:



a) Bxima BxigHa 3ipka HaBYae€ThCA BHAABATH
-:ﬁmcja CHTHAT y Ha BHXOJi mopasy, KoJu Ha

Xz BXOMU HAJXOMKTHL MNEBHUH BEKTOP CHUI-
X5 Qe T} v HaniB x;. BxizHa sipka mam ATae «CBilt»
o o6pa3, o HaJEXUTh 10 Hei, i irtHopye
¥ et imi Bxinui o6pasu. Mponec HapyauHs

exionol 3ipxu Ipoccbepeza aBnsie cobol0
TaKy iTepauiiiny npouenypy:
Wikl =Wejk T O — W),
(=1.n k=1.x),

Jie TapaMeTp weuodkocmi HABHAHHA Ty
BubHupaeThes B Mexax (0 < s, < 1), a no-
Puc. 10.11 — 3ipku Tpoccbepra  TiM IOCTYIIOBO 3MEHIIYETLCS Y IIpoLieci
HaBYaHHII.

Buxioua sipxa Ipoccéepea Gy (puc. 10.11, 6) Mae opuH BXill X i KiJIb-
Ka BUXONiB y; 3 Baramu w,; (i = l..m)... BoHa BuKoHye dyHKIif0
KomanOHo2o Helipona, BUAAIOMM Ha BUXOAAX BiIIIOBIIHUI BEKTOP CUTHA-
JIiB y TIpM HaAXO/KEHHI BXinHoro curHany x. [Tpouec HaBuaHHs euxionoi
sipiu Ipocchepea MOXHA ITOJlaTH SIK aHANOTYHKM iTepalifHUif npotiec:

Wyik+l.:Wyik'+nk (yik“wyik), (l=lm, kzl,oc)’

Jie TiapameTp T BU3HAYAETHCS AHAJIONIUHO [IOTIEPENHIH npoleypi.
I Tepalliiuuii 1iporiec 3BOIUTLCS 10 y3az2anbHeH020 00pasa, afeKBaTHOro
CYKYTTHOCTI HaBYTLHUX BEKTOPIB.

&) Buxipma
3ipKa

10.5.8. Helipomeperka 3yCTpivHOMO NOLWMPEHHNA

HeitpoMmepexa sycmpiunozo nowupenus (counter propagation) (LuUB.
puc. 10.12) cknanaeTbesi 13 deox npowiapkie HEUpPOHIB — npowapky
Koxonena 8 i npouapky 3ipok Ipoccbepza G [10.33—10.45]. ¥V pexumi
dyukuionysaHust (posnizHaBaHHsA) HeUpoHUM ripomrapky Koxouena
MPALIOIOTh 38 IMIPUHLUIIOM «1amMepanbHozo caAbMyEaHHsA», BU3HAYAIOHU
KJIacTep, [0 AKOTo HaJeXWTh BXIAHUA 006pa3 x,. Ilorim euxiona sipka
Ipoccbepea 3a curHanoM HepoHa-repeMoXLsi B iporiapky KoxoHeua
BIITBOPIOE Ha BUXo/ax i3 Mepexi BiamoBiqHui oopas Yp

Hapuauns Bar mpoiuapky W, KoxoHeHa BUKOHYETECS «0e3 yuuTesi»
Ha mifcrasi camoopeanizauii. Bxinunit (aHajoroBuit) BeKTOp X, cnovar-
KY HOPMYEThCS, 36epiraroyy HanpsiMok. ITic/s BUKOHAaHHS ofHiei iTe-
paiiii HaBYaHHs BM3HaYa€ThCS HEMpOH-TIepeMoXeLh, ctaH 30y KeHHS
SIKOTO BCTAHOBJIIOETLCS PiBHUM «1», i MonudiKyioThes Baru W Biarno-
BiIHOT oMy 3ipku IpoccBepra. Temnu HapdaHHs sHelpoHiB KoxoHena
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it Fpoccoepra : .
p Pra MOBUHHI GyTy noromkeni. ¥ npomapky Koxonena Hapa-

YOTHCH BaArv BCiX HerOHiB B OKOJTI/IHi IIEPCMOXKITsI, dKa TTIOCTYTIOBO 3BY-
KYETBCS 10 OTHOTO Heltpoya

0
e .
5
Y2
. < o
w20 @ HWoso ps
: N¢
.. *
.4

Puc. 10.12 — Cxema Heiipomepexi sycTpiunoro noumpenus

0. Vo,

) HaB“eH_ﬂ_ MEpexXa 3yCTpivHOro MOWMPEHHST MOXE (hyHKILOHYBATH
W'y pexuMLinmepnonsyii, konu B upowapky Koxonena sajimaernbest He
ONMH, a KUtbKa 1epeMoxuin. Toi pisHi IXHLOT aKTUBHOCTI NPOIIOPILIH-
HO HOPMYIOTLCS!, OB y CyMi ¢CTAHOBMTH OAMHRILIO, 4 BUXILHMI BEKTOP
BU3HAYACTHCH SIK CyMa BMXiIHUX BEKTOPIB KOXHOL 3 aKTHUBHUX 3ipOK
[pocebepra. ¥V pesyiiprati smificHIOETbCs JHHIHHA (HTCPHOISILIN MiX
3HAYEHHAMM BUXiTHUX BEKTOPIB, 1110 Bi/[IIOBIAAIOTL KiIBKOM KJLICTEPaM.

OuHi€lo 3 0coBnMBOCTElH MEpEXi 3yCTPiIHOTO HOIMPEHHST € MOXKIIM-
BICTh BU3HAYEHHSI OfHi€i 3 KOMIIOHEHT HaBYANIBLHOI BUOIPKW, SIKINO
BiloMa iHMa ii KoMroHenTa. [py npen’ sBienH TIBKK BXIIHOT KOMI10-
HCHTH BUOIPKH 31iCHIOETLCS TT MTpsIME PO3ITI3HABAHHSI Ha BUXO/ Mepe-
xi. 1 nannaxu, 3a siziomoro BUXO[Y MOXE OyTH BUIHOBICHWI BUINTOBI-
HUW AOMY BXIJAHMWI BEKTOP.

Heiipomepexa 3ycTpidHoro rolnpe s, 3a3BUuail, BUKOPHCTOBYETh-
CSL 11 WeUOK020 MOORNI08AHHA HEMPOCUCTEM HA TTONATKOBUX €TaliaxX Ha-
BYAHHSL 3 [TOAAJBIIKMM TIEPEX0A0M (SKULO e NOTPIOHO) Ha cKAALHIIIMEL,
aje TOMHILIMI METOJ HaBYaHHSI 31 3BOPOTHUM LIOILIUPEHHSIM T10XUOKU.

10.5.9. KorHitpoH @yKyLwmnmMmn

Koenimpon @yxyuwumu siBisie cobo10 camoopeanizoeany bazamouapo-
6y HEHPOIIy Mepexy, CTPYKTypa fIKoi nojidua GaraToiapoBoMy nep-
cenmpony (1uB. puc. 10.7). CTBOpPEeHHS Ko2rimpona — 11¢ TN CIIIbHUX
3ycwib Helpodisionoris, ICUXONOTIB i HeMPOKIGEPHETHUKIB, SKi TOCITi-
mKyBany GyHKUOHANBHI cucmemu cnpuiinammsa TOTUHOKX 30BHITHBO-
ro cBity [10.21-10.29, 10.41-10.45]. ‘
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Koruitpon ckiagaeTbest 3i 3B’sI3aHUX IIPOIIAPKiB HEHPOHIB, sIKi
MAIOTh 2aaemytoui Ta 36ydxceni BXOAW. KOXeEH MpoOLIapOK KOIHITpOHa
peanisye cBiif piBeHb NepeTBopeHHs indopManii. Bxidwuii npowapox
YyTTEBHIN 0 OKPEMHUX €1eMEHTIB BXiIHUX 00pa3iB, HapUKJIIal, X0 NiHiA
reBHoi  opieHTaiii aGo xospopy. HacrymHui nmpoiapky pearyiotb Ha
cKJIanHinte ysaranbHeHi oOopasy. HelipoHW BUXiAHOTO [IpOIIApKY BU-
3HAYalOTh PE3YJIETaT pOoOOTH HEeHpoMepexi — posnizraséanta TEBHOTO
obpasy. Ins KOXHOIro HOBOIO 0Opa3y KapTMHa aKTHBHOCTI BHXiIHOTO
fpowapky Oyje YHIKa#bpHOIO, OJHAK BOHa 30epexerscst W y pasi
Tipe)U’siBlieHH st [epekpydeHoi abo 3allyMIIeHOI Bepcil Lboro obpasy.
TakuM YUHOM, poOOTa KOTHITpOHA 3MIMCHIOETHCH 3 BUKOPMCTaHHSM
HIPONIEAyYp acoyiayii i ysaeanorenHs olpaliboOBYBaHoI iHPOPMALLii.

Heiiponu nBoX cycidnix npowdpkie KOTHITPOHA 3B’s13aH1 CUHAIITHY-
HUMU (npecunanmuydnumu Ta nocmcunanmuqnumu) 38’s3kamu. Ilocten-
HalTUYHI HellpoHU 3B’sI3aHi He 3 yciMa HelipoHaMu MpecHHAIITUYHOIo
[IPOINApKY, a JMIIEe 3 TUMH, 10 HaJeXaTb JedKiil noxalapHid obaacri
3B’43KiB, AKa HA3UBAETRCS ofnacmio korkypenuii HeiiponiB, I3 obnacri
GJIM3BKUX OJMWH O OJHOTO MOCTCHHANITUYHKX ‘HEUpOHiB nepexpunsa-
IOTBCS1, TOMY aKTUBHICTb [IPECHMHANITUUHOrO HefipoHa BIUTMBAE Ha jicda-
J1i 6UIBLIE YHUCI0 HEUPOHIB HACTYITHUX MPOIIAPKIB.

CryniHb aKTUBHOCTI KOXHOI0 HelipoHa BU3HAYAETHCS CTAHOM Horo
36y0ncenux 1 eanvmyrouux Bxonis. IlpecuHanTHuHi eatomyroui HEUPOHU
MaloTh Ty caMy obGjacTh 3B’S3KiB, W0 W BUANOBIAHME 1M 30ydxcenull
HOCTCHHANITUYHMI HeitpoH. [lpu 1sOMY Bary 3B’SI3KiB IalbMylOUMX
HEMPOHIB 3aJaI0ThCH 3a3]aleTilb | He 3MIHIOIOTHCS ITi/l Yac HagvaHust. [x
CyMa JIOPIBHIOE OJUHMULI, TOMY aKTUBHICTh TAJIbMOBOIO TIPECUHAIITHY -
HOro HeiipoHa BU3HAYAETHCSI CEPEAHBOIO aKTUBHICTIO 30YIKEHHMX 1Ipe-
CUHATNITAYHUX HEWPOHIB Y IX NoKATLHIK 061acTi 3B’ 513KiB.

CymapHuii BILIUB X, Ha BXiIl 30y024CeH020 ROCMCUHANMUYHO20 HENPO-
Ha BH3HAYAEThCS CUIBBIAHOLICHHAM: X, = [(1 +5,) / (1 +5)] — 1, ¢ 5,
i s — cymapHi cUrHaIH Ha {oro 30YIKCHUX i TaIbMYOYMX BXOJIaxX Biji-
roBinHo. AKuI0 X, > 0, To BUXijIHa aKTUBHICTH LIbOro HEWPOHA y, BCTa_
HOBJIIOETBCS PIBHOIO X, iHaKILE BUXIA Y, IPUIMAETHCS PIBHUM HYJIIO.
Taki BUXiiHi peaxuil BimmoBinaoTh peakilisiM GIOJOTIYHUX HEeUpOHIB,
3MaTHUX NIPaioBATH B LIMPOKOMY Aialla30Hi 30BHIlIHIX BIUIMBIB.

HapuanHst Bar 30yaXeHMX HeHpOHIB KOrHiTpoHa BiaOysaeTbcsl 3a
OPUHLIMIIOM AdmMepaibHo20 2aAeMy8dHHA, TOOTO Y KOXHOMY NpoulapKy
MOIU(DIKYIOTHCS TIIBKY BArk HeHpoHa (U1 HeHPOHIB) 13 MaKCHUMAaIbHUM
30ymKeHHsIM. Barn w, raisMyiodoro HeifpoHa MOCTCUHANTHYHOTO Mo~
urapKy MoaudiKyoThCs TIPOIMOPUIHHO BiFHOWIEHHIO CYMM CUTHaJIIB Ha
30y/DKeHUX BXOJaX S, 10 CYMapHOTO CUTHAJIY Ha TajJbMyIOYHX BXOJax ;.
Taxa nporeaypa HaBYaHHSI NPI3BOAUTE 10 TIOAATBIIOLO POCTY 30YIKe-
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HHUX 3B’$13KiB aKTHBHMX HEHPOHIB i TIbMYBAHHIO ITaCMBHHUX HCHAPOHIB.
[Tpy HBOMY BaTM KOXHOTO 3 HEHpPOHIB TTOCTCHHAIITUYHOIO [IPOHIAPKY
HaCTPOIOIOTLCA Ha ACSKMH. 06pa3, SIKUM 4acTo MOAAEThCd ITijJ Yac Ha-
BuaHHs. HoBe nogaHis iboro oGpasy npusene 10 BUCOKOTO PiBHSI 30y-
JDKEHHSI BUUTOBIAHOTO HEWpoHa. Y pasi nogsd iHIIMX oGpasis iioro
aKTUBHICTb Oy/i€ IIPUTHIYSHA NIPH AAMEPANBHOMY 2ANbMYBARHI,

. Baru neiipoHa-TiepeMoXIIs, SIKMi 3MiHCHIOE JaTepatbHe I'aJlbMyBaX -
HS B NOCTCHMHANTHYHOMY TIpONIapKy, He MingaiThes Moaudikariii,
B o6tacti KOHKYpeHIil 11b0ro HelipoHa 3HAX0AUTLCS BIJTHOCHO HEBEIU -
Ke YMCJIO iHIIMX HEeMpOHIB, TOMY OKpeMHUU HeUpOH-TepeMoXellb He
MOXe 3[iHCHUTY TaTbMyBaHHS BCHOTO NPoUIapKy. OTXe, Y KOHKYPeHT-
Hill GopoTHOI MOXYTh BUTpaTH KiJlbKd HEHPOHIB ITOCTCUHAIITHYHOIO
npouapky, 3adesredyiour Ginpll 1TOBHe I HauiliHe OrpalloBaHHs
indopmalrii y XOrHiTpomi.

KorHitpoH @yKymuMe 3aCTOCOBYBABCSI aBTOPOM JUJISL ONTUYHOTO
posnizHaBaHHs apabebkux UGp. B excnepiuMenTax BUKOPUCTOBYBAIACS
4-111apoBa Mepexa 3 YOTHpPMa ITpolnapKaMy HeHpOHIB, YITOPSIKOBAHU-
MH B Marpvilo 3 KBaJpaTHO OOJ4ACTIO 3B’SM3KIB KOXHOIQ Helpona
i obJsactio KOHKYypeHiii y popMi pomba 3 BUCOTOIO I IMUPUHOIO S Hell-
poHiB. Y pe3yabraTi 6y/10 3AiCHEeHO YCIIiHIHe HaBIaHHS KOFHITPOHA Ha
’strboX 0Opasax apabepkux wudp. Ipu usomy 6yso suiiicrieHo 6a13b-
KO 20 1MKJIIB HABYAHHS JUIsl KOXKHOTO 00pa3sy.

o repesar KOTHITpOHA MOXHA BITHECTH Bi/INOBIUICTD HOTO CTPYKTY-
pM Ta MexaHi3MmiB HaBYAHHS OiOJOTIYHMM MOJCISIM, TIAPAJICIILHICTL Ta
iepapXxivHicTh OlpalioBaHHA iHgopMallil, po3tIoIbHICTL H acoliaTHB-
HICTb 11aM’$SITi ToO. Jlo HemoNiKiB KOTHITPOHA HANEXKUTE Horo uesar-
HICTb JIO iHBApianmioeo 0OHOMOMEHMHO20 PO3NIZHAGAHHSA 00pa3ia 1IPH 3MIt)
X MTOJIOXEHHSE, OPIEHTALLii, pO3MIpY Ta IHIHX Aedhopmallisix.

10.5.10. HeokorHiTpoH PykyLinumim

[t ycyHeHHsl HefoJliKiB KOrHitpoHa (Dykyluimma HPOBIB A0CIi~
IDKEHHSI 31 CTBOPEHHS HeOKoHImpoHa, SIKUIl 3a31aB 3HAUYHKX 3MiH
1 YCKJIQ/JHEHB Y TIOPIBHSHHI 3 KOTHITPOHOM, 1 3/IATHKMM J10 iHBAapIaHTHO-
ro posliizHapauust odpasis [10.42—10.45]. '

HeoKorHiTpoH cxianaetnes 3 iepapxii HeWpoHHMX 1POLNAPKIB, KOXKHMI
3 SIKUX MICTHTD KUIbKA Macugie niouwiun. KoxeH Macus sipjiste cobo1o napy
naowun vedipoHin. [lepwa niowuna CKAAIAETRCS 3 TaK 3BAHUX HPOCMUX
HEHPOHIB, SIKi ONEpXYIOTh CUTHATM Bifi MMOMIEPE/THHOrO TIPOLAPKY i BU-
OKpEeMIIIOIOTE MeBHi o6pasu. Lli obpasu pani obpobnsioThes ckaadHumy
HelpoHaMM dpyeol naowunu, OCHOBHA 3a/1aya SIKUX T10JISIrae B TOMY, 1100
3pOGHTH BHOKpeMJIeHi 06pa3i MeHII 3aleXHIMH Bijl IXHBOTO 1TOJIQKEHHS.
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Heliponu koXHOI IMapH TUIOILMH HaBYaIOThCS pearyBaTd Ha IIeBHUM
obpa3s, rogaHuil y resHiit opienranii. g iHmoro obpasy 4y st HOBO-
ro KyTa TIoBopoTY o0pa3y 1oTpibHa HOBa rapa 1oy, TakuM YyuHOM,
3a 3HAYHMX 00CATIB iHbOopMaLil HEOKOTHITPOH ABJISIE CO00IO BETHUE3HY
CTPYKTYPY 3 BEJIMKMM YHCJIOM ITPOLIAPKIB i INIOMMH HepOHIB.

ITpocTi HelipoHM YYTIMBI 10 HEBeNUKOi 0ONacTi BXimHOIo 06pasy,
SIKA HasHBa€Thesl peyenmuernoio (3B’s13K0BO0) obnactio. IlpocTuii
HEeWpoH 30YIXYEThCsI, AKIIO B HOro pelelNTHBHIN o61acTi BUHMKae
reBHMit 06pas. PenernrtuaHi 061acTi NPOCTUX HEUPOHIB TEPEKPUBAIOTh-
¢ i1 TOKpHUBaOTh yee 300paxenHst 06pasy. CKiiaqHi HEHpPOHU oaepxXy-
10Th CUTHAJIM Bifl NPOCTUX HEHPOHiB. [1pu LIbOMY 1,151 30yIKEHHS CKJIal-
HOI'O HeHpPOHAa JOCUTH OOHOTO CUTrHANy Bill OyAbL-SKOTrO MPOCTOro
Heiipora, Y Takuif criocib cKiIagHnil HEHpPOH peecTpye HeBHUit obpas
HEe3aJIeXHO BiJl ioro po3TalllyBaHHs.

Hasuanns neokoeHimpora aHalOTiYHO HAaBYAHHIO KOTHITpOHa. 3Mi-
HIOIOTBCS TilIbKY CUHANTHYHI BATM TIPOCTUX HeitpoHiB. TanbMyloyi Held-
POHM 3aMiCTh cepeHbOl aKTHBHOCTI HEMPOHIB B 06J1acTi 3B’ 513KiB BUKO-
PHUCTOBYIOTb K6adpamHuli Kopinb 3i 36axceHoi cymu Keadpamie éxioHux
cuenanis. Taxa dopmyna BU3HAYESHHS aKTUBROCTI FAIkMYIOYOro HEMpo-
Ha MEHI YyTIHBa 1o poamipy o6pa3y. Tlicig BUbopy rpocroro HelpoHa-
[epeMOXLst, Bara sikoro Gyjie yTOYHIOBATHUCS, BiH PO3LJISHAETHCA SK
MpeACTABHUK ITPOLUIAPKY 1 BCi iHILI HEHPOHU NPOIIAPKY HABYAIOTLCS 34
THUMUY cCaMUMM NnpaBuiiaMy. TakuM YUHOM, YCi IIPOCTI HEHPOHU HaBya-
IOTHCST OTHAKOBO, BUIAIOUHN ITPH po3IlidHaBaHHI OAHY i Ty caMy peakLiio
Ha 0JTHAKOBI 00pasu.

Ipouec dbyHKuitOBaHHS HEOKOTHITPOHA BillOYyBaETLCS B TaKU CTO-
¢i6. Komil BxigHoro 300paxeHHs HaJX0AITh Ha BCi [UIOLLMHU MPOCTHX
HeMpoHiB repuioro rpoiapky. Jdai ei rowmHn dyHxiionyoTh napa-
JeNbHO, Hepelaoun iHpOpMAIiKd HACTYITHOMY npomiapky. B Mipy
nommpeHHs iHdopMallil BiJ mpomiapky JIo IPoIiapKy KapTuHa Hellpoti-
HOI aKTMBHOCTI CTa€ Bce MEHLI YYTAUBOIO A0 OpIEHTALLl, pO3TalllyBAHHsl
il po3Mipy oBpasa. s sMeHIIIeHHSI 06CsTy OIpallboBYBaHOI iHhOpMauil
pelLeITUBHI IOJISI HEMPORIB I1i/] 4ac nepexoay Bif [IPOLIapKy o npollap-
KY POSILUPIOIOTLCS, 4 UACIO aKTUBHUX HEUPOHIB 3MEHIIYETHCSL.

TIpu mocsirHeHHI BUXiIHOIO TPOINApKy, B SIKOMY KOXHA TUIOLLMHA
MIiCTMTh OHMH HeWpOH, BUHUKAE OCTATOYHE iHBapiaHTHE PO3Ii3HaBaH-

Hs1 0Opa3sy. Y BUXITHOMY [POIIAPKY Ha KOXHIN IJIOUIMHI 3aHIIIaeThHCS
TUIBKM OOWH HeWpoH, pellenTUBHE Iojie SIKOTO TOKPUBA€ BCi IoJis
oGpa3sy rornepegHbOro npoapky. Ha pesyasTaT posriizHaBaHHs BKa3ye
TOW HeHpOH, aKTUBHICTD SKOrO BUSIBUIACS MAaKCUMalBbHOK. Y HBOMY
pasi iCTOTHO Pi3HMM BXITHUM 300paXeHHSIM 3HAYHOIO MIpoK OyuyTh
BIAITOBIIATH Pi3Hi pe3yabraT po3nizHaBaHHS.
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Heoxorairpon ycIIUHO HpogBHUB cefe IIpY PO3TIi3HABAHHI 06pasis.
OnHaK CTPYKTYpAa 1Tiel HelipoMepeXi JOCUTE CKIaaHa i 06cIar o64UCICHD
IyXe¢ BEJIMKHMA, TOMY KOMII'IOTEpHI MOJieJli HEOKOTHITPOHA € 3aHalTO
JOPOrUMH IS IPOMUCIIOBOTO BIIPOBAIKEHHS.

10.56.11. HenpoHHi meperki 3 aganTnBHUM Pe30HaHCOM
Mpo6nema cTabiNnsLHOCTI-NNacTUYHOCTI
Henpomepex

Xapakrep cnpuiinammsa TOOUHOI 30BHILIHEOrO CBITY MOCTiHO I10-
B’s13aHUH 3 BUPiLIEHHAM MWIEMH — 9H € NIEBHUIK 06pa3 Hoeoro inghopma-
yicro abo ekt 00pa3 € BapiaHTOM cmapoi, yxe 3HaitoMol KapTiuHu. VY Tiep-
[IOMY BUNAJIKY peaKxliis JJIOAMHU Ha 00pa3 IOBMHHA BIATIOBIiaTH paHimie
HATpOMAIXEHOMY JOCBiY, TOOTO NOBUHHA OYTH HOULyK080-Ri3HAGANL-
HOMO 3 HACTYITHUM 30epeXeHHSIM 11boro o6pasy B nmam’saTi. B inuiomy
BUITAIKY CTIELIATBHE 3aTiaM’sSIToBYBali sl 1ILOTo 06pasy He IMoTpiGHo.

TakuM YHHOM, CIIPHAHSITTS JIOMNHUY € Ra1acmudsuM, TO6TO 3MATHUM 10
aiarTamii CToCOBHO HOBOI iHdopMalli, i 1IpU LILOMY BOHO crmabiavie, TOOTO
He pyiHYe mam’sith mpo cTapi 00pasn. 3 orisay Ha e, OJIHHM 13 OCHOBIUX
HaNpsIMIB HERPOBIOHIMHUX TOCIIDKEHD € PO3B’SI3aHHST npodnemu cmabiny-
nocmi-naacmuynocmi HeHpoHHMX crcteM [10.21-10.29, 10.41-10.45].

PosrisinyTi BMlle HelipoMepexi He NPHCTOCOBAHI /IO BUPILICHES
niel sanavi. Tak, Hanpukian, 6araTolapoBUi MEPCeITTpoH, IO HABYa-
€TLCS1 32 METONOM 3BOPOTHOIO IOLUMPEHHS 1IOXUOKMW, 3alam’saronye
BECh IaKeT HaBYaJipHO! iHdopMallil 1 B HbOMY pa3i oOpasy HaBdaibiol
BUOIPKU Npea’sIBISLIOTLCS Y 1IpOleci HaBdaHHs 6aratopasono. Cripo6u
31'0/J0M HABUMTH MCPCEOTPOU HOBOIO Kiacy OOpa3iB NPH3BOUSTL 10
MOIAMDIKALLT CUHAMTUUHHAX 387 SI3KIB i3 HEKOHTPOJALOBAHMM, Y 3aralh-
HOMY BUIIAOKY — PYHHYBAHHS CTPYKTYPH TIaM siTi Ipo notepeHi obpa-
31. TAKMM YMHOM, TIEPCENTPOH HE 3/IATHUIA JIO 3arraM’ITOBY BAHHSL HOBOI
inopMalil it HeobXiHO MOBHE [epeHaBUaAHHS MEPeXi.

AHaIoTIYHa CHTYallisl Mae Miclle i y HeltpoMepesxax Koxonena i Xem-
MiHTa, SIKI HABYAIOTBCSI HA OCHOBI camoopranizaiii. Lli mepexi 3acroco-
BYIOTb, TOJIOBHUM YMHOM, IIpM BMpillleHH] 3a/tat kaacudikarii. OnHak
BOHU HE CIIPOMOXHI BiJOKpECMUTH HOBI 00pasy Bl IepeKpydeHUX Yi
3aLyMJIEHMX Bepciit ctapux o0pasis.

XapakTepucTHKa 3JANTHBHOL'O pe3oHAHCY HellpoMepexi

Hocripkenus B oGacti cmabinohocmi-niacmuunocni HelipoMepex
TIPU3BEJIH JIO CTBOPEHHA meopii adanmuenozo pesonancy (APT) it 1106y-
JIOBU 00HoliMennux HelipoMepencesux apximexmyp Hogozo muny APT ua
ocHoBi L€l Teopil [10.41—-10.45].
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Adanmuenum peszonincom HasuBaIOTh 30yIKEeHAN CTaH HEHpOMepexXi
APT, axuit BUHHKa€e BHACTIIOK T aleKBaTHOIO pearyBaHHS Ha IIpeJT siB-
Jlenuii o6pa3s. HelipoHHi MepeXi 3 amalTUBHUM pe3ocHaHcoM 36epiraiorhb
naacmuunicms TIPU 3amaM’sSITOBYBaHHI HOBUX 0OpasiB i cmabinenicme
nipu 36epexeHHi cTapol maM’aTi. Y cKiajli HeiipoMepexi APT € tax 3Ba-
HUH demexmop HosusHU, SIKMIA MICTUTD mecm HO8U3HU 1 BAKOHYE TIOUIYK
i HOpiBHIHHS TIpen’ SRleHoro odpasy 3 HabopoM 00pa3is, sIKi 3HAXO-
JSITHCS Y 1TaM’SIT1 HelipoMepexi. Y pasi BAajIoro IoluyKy 1ipea’ sBileHui
o6pas knacudikyetbess (To6TO BH3HAYAETRCS MOro Kjac UM KiacTep)
i omHOYacHO MOAUMIKYIOTECH (YTOYHIOETHCS) CUHANTHYHA Bara MiX-
HEHPOHHMX, BIACTHBHX JAaHOMY KJIacy, 3B’s3KiB y Mepexi. Taky curya-
Ui10 Ha3WBAIOTL BUHUKHEHHAM adanmueroz0 pezoHancy B Mepexi y Bill-
NOBib Ha TIpej’ sBIeHrd obpas. AKuo X pe3oHaHcy He BUHHUKAE, TO
demexmop HogU3HU cIpUitMae oOpa3 SIK HOBUI 1 Mepexa 3a JJ0IIOMOTo0
mecmy HoeuszHu GOPMYE Hosull kaac obpazie, IKuit Haxani 6yne Monudi-
KyBaTHCSI ¥ YTOYHIOBATHCS ITiX yac AOCTiIXeHHs iHIMX obpa3is. s
BioOpaXeHHs HOBOTO KJacy o0pasiB BUKOPHUCTOBYETBCA HOBHMH, paHi-
I1le He 3a/isTHuit HeMPOH Y MpOoIapKy posnizHapaHHs. Monudixaltis Bar
HEeHMPOHIB, 9Ki He 3a3HIMU pe30oHaHCy, B IIbOMY pasi He 31iCHIOETECS.

XapakKTepHOI0 PUCOI0 HelpoMepeXi 3 aJanTHBHUM PE30HAHCOM
€ TIPUCYTHICTh y Hilf TaK 3BaHOrO wabnona kpumuynux puc iHGopmaitii.
Moro ¢yHkuiclo € BU3HaueHHS puc (ZeTajieil), NOJAHUX Y JEAKOMY
o6pasi, € CYITEBHUMM [UISL CUCTEMH CIIpMITHSTTSI, Pe3yartaT kiacudika-
Uil BU3HAYAETHCS HASBHICTIO CIIEMU(MIUBUX KPUTUHHUX OCOOIUBOCTEN

B 00pasi. Heit mexaHism y Tteopii APT onepxas Ha3By adanmuenoi

hinmpayii xiacudikoBaHoro obpasy.
Heiipomepexa APT-1

IcTopuyHo  nepiolo 6yno CTBOpeHo Oinapny uetipomepeswcy APT-1
[10.15], mpusnaveny st kaacugpixauii daiiixogux obpasie. o cxnany
mMepexi APT- 1 Bxojats (aus. puc, 10.13):

* mpowapoK HefipoHis nopienanna S;

* npowapox HepoHiB posnisnasanns R;

* I(Ba Crielfiali3oBaHUX HellpoHU Kepyeanna ul i ul;

* HepPOH npuzynuHeHHHs aKmueHocmi MEpeXi uy.

KulbKicTb neiiponie n Y KoXcHOMY RPOWApKy MEPEXi NOPIBHIOE Kinb-
Kocmi o6pa3zis n, o KIACHDIKYIOThCS.

Ha éxid xoxuoro HeitpoHa s; (I = 1...n) npowapky nopienanna S nan-
XOIUTb mpu 06iiiKosux cueHany:

* CUTHAJ X; BLJ BIANOBUIHOI KOMIIOHEHTH BXiHOIO BEKTOpA X;

* CHTHAJI M, BiJl HelipoHa KepyBaHHs ul;

* CHTHA&JI 3BOPOTHOIO 3B’S13KY %, i3 MPOLLAPKY posmnisHaBanHs K.
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Puc. 10.13 — Cxema HeiliponHoi Mepexi APT-1
<= OcwuosHi curHany  CHTHAIM KCPYBAHHSL ~ - = »

Hst 36ydacenns (axmugayil) KOXHOro HefipoHa y Ipolnapky nopis-
Hanna S T0TpibHO, 06 HA deox i3 MPbOX HOTO BXOAIB CHTHATU NOPIB-
HoBaI «1». Lto BUMOry HasuBawoTh npasusom «ogox mpemuiy (2/3)
axkmueayii HepoHa.

Cran 30y/KeHHs BIIIIOBIGHOrO i-ro Heiipona r; (I = 1..n) y npo-
wapky posnishaéanis R CBITYUTEH HPo HAUIEXKHICTD BXiHOTO 06pa3y X o
BIANOBIIHOT i-if Kamezopii (kaacy).

Heiipon kepysanHs ul BUKOHYe DYHKIIO peecmpauil paxty Haixo-
JDKEHHS Ha BXiI 10 Mepexi kiacrdikoBaHoro o6pasy. Ilpu nwomy euxio
HelipoHa ul HaGyBae 3HaueHHS «1». 3amagero HellpoHa kepyeanus ul
€ NPUCHIMCHHA aKmueHocmi HEHPOHIB NPOIIAPKY PO3NIZHAGANHs 3a He-
60anoi kaacugpikayii oopa3sy. Helipon npusynunenns ud spicHioc canomy-
6aHHA axmueayii HEWUPOHIB Y (IPOIIAPKY PO3NIZHAGAHHA, SIKIIO CRLYRIHb
nodibHocmi MiX BXITHVUM BEKTOPOM X i BUXIIHUM BEeKTOPOM 2 NpOIIap-
KY AOPIBHSHHSI § MEHIIE ACSKOIO 3ajaHoro 3HadyeHHs napamempa
nodibrocmi.

®OyukuionyBaHHs Mepexi APT-1 y miponeci kaacugpikauii ()6pa3m
3NIACHIOETHCS TAKUM YUHOM.

Houamxoeuii cman mepexci. 3a BiACYTHOCTI BXiIHOI'O CUTHAJLY X BH-
XO/IM HEHPOHIB KepyBaHHA uliu2, a Takox HEHPOHIB MpolLApKIB 110~
piBHSHHS 8 i po3mizHaBaHH® R CITOYATKY BCTaHOBOIOTHCH B «O» IIpn
HAaIXOMKCHHI Ha BXiJl MEpEeXi BXiHOrO ABOIYHOrO 0o6pasy x BUXOAU
HeilpoHiB KepyBaHHA ul i u2 HabGysaloTh 3HAUCHHS «1». BXimuit pek-
TOp X HAAXOAUTH Y TIPOIAPOK NOPIGHAHHA S, SIKWIL CTIOYATKY TIPOIYCKAE
oro 6e3 aminu, TOGTO BUXOAH 7 HEMPOHIB NIPOILIAPKY NOPigHAHHS OYIYTh
[[pH LIhOMY B TOYHOCTI 36iraTncs 3 KOMIIOHeHTaM M BXiZTHOTO BEKTOPA X.
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Buxiguuii BeKTOp Z IPOUIAPKY HOPiGHARHA HANXONUTHL HA BXOAU Heli-
POHIB NpowiapKy posniznaeants R, siki 3TIHO 3 IPUHIIHIIOM famepais-
HO20 2ansMyeanHs B KOHKYPEHTHiH 60poTsL0i BU3HAYAIOTE HellpoH-nepe-
MoXceys, BATY CUHATICIB W, SIKOr0o HAWOMIKYi JO Bal BEKTOPA CUIHAJIB Z.
V niincyMKy odun eJIeMEHT y* BUXiIHOTO BeKTopa y, o BillTOBixae Heli-
POHY-TIEpEMOXIII0, HaGyBae 3HaueHHS «1», a iH1lli e1eMEHTH BeKTOpa y
JopisHIoBaTUMYTH «O» . BuximHuii BEKTOp cUrHaNliB y* HelfpoHa-nepe-
MOXLIA HaJXOAUTh Ha3all y IIPONIapoK MOPIBHAHHS I 0JIHOYACHO BCTa-
HOBMIOE B «(» CUTHAJI KepyBaHHA Uy,

Dasza nopienanna. Y npomapKy opiBHSIHHSA § BEKTOp CUIHaliB 380~
POTHOTO 3B’$I3KY Y, =y NOpIGHIOEMbCA 3 KOMIIOHEHTaMM BeKTOpa X.
BiAmnoBixHO 10 IpaBUila «Jgox mpemur» BUXII IPOLIAPKY TIOPiBHAHHS Z
OyHe Tenep MICTHTH OMHUYHI eTeMeHTH TUIBKHI B TUX HO3MILISX, B SIKMX
ONVHHLL € Y BXITHOTO BEKTOpa X Ta BEKTOpa 3BOPOTHOIO 3B™SI3KY Y.
TakuM YUHOM, BUXiJI IIpOINAPKY TIOPiBHIHHAS Z TETep YXe He 36iracThest
B TOYHOCTI 3i BXiTHHM BEKTOPOM X, & MICTHTB JIMIIE Ti €JISMEHTH X , SIKi
BiIITOBINAIOTE Kpumu4Hum pucam KinacudikoBaHOHTO 06pasy.

Terep HeoOXiTHO BCTAHOBUTH, YU AOCTaTHIN Habip LIMX KPUTUHHUX
pHC A OCTATOUHOTO BilHeceHHs obpa3y x [0 KaTeropii HeiipoHa-Ie-
pemoxud. 1o dyuxitito 3nilicHIOE HelipoH npu3ynunenta wy, 10 BU3HA-
yae MOAIOHICTh MiX BekTopamu X i z. BUxin uy HelipoHa cOpoca BU3Ha-
Ya€TLCsl BIIHOMIEHHAM uMClIa ONMHUYHUX eJIEMEHTIB BeKTopa Z A0
qycia OAMHUYHHMX eJeMeHTIB BXiHoro obpasy x. Axino ue BijHoIIeH-
HSl MeHIle JesKOro 3aJaHoro napamempa nooibrHocmi, TO HEAPOH uy
BUIIAE CUSHAA NPUSYNUHEHHA Wy , IKUI O3HaYae, 1O piBEHb pe3OHaHCY
o6pa3y x i3 pucaMu IIPOIOHOBAHOI KaTeropii He[ocTaTHIM [T NO3NTHB-
HOFO BUCHOBKY 1po 3aBepllieHHs Kiacudixauii. Curnan npusylMHeH-
Hi 4y 3araTbMye aKTHBAIIO HEHPOHA-TIEPEMOXIIS | THM CaMUM NoYHe
¢azy nowyky inuio2o Heiipona B IPOIAPKy po3MnisHaBaHHsA R.

SIXIo X V pe3yABTAaTI MOPIBHAHHS MIX eleMeHTaMU BEKTOpiB Z 1 x
He Oyle BHSBIEHO BIMIHHOCTEIl, TO BEKTOp Z 3HOBY BHKIUsUe 30y-
JUKEHHS 020 M caMozo HEMpOHa-HEePeMOXIIN B MPOLIAPKY pO3IIi3Ha-
BaHHs, 1110 YCIHITHO ¥ 3agepuums npouec kaacugicauii.

Dasza nowyky. Y pe3yibTaTi Ail rajibMyl09oro CUrHajly #y HeApoHa u
BUXOIU . y HEAPOHIB IPOIIAPKY po3niznaganins R yCcTaHOBAATSHCH B «0»,
a BUXiJl ¥y HelipoHa KepyBaHHS uy Habyje 3Ha4eHHA «1». 3HOBY BUXil-
HUIA BEKTOp CHTHAIB Z MPONIAPKY MOPiBHSHHSL BCTAHOBUTHCSI PIBHUM
Y TOYHOCTI BEKTOPY X, SIK i Ha 1o4aTKy poboty mepexi. OnHak Terep
y XOHKYpeHTHii1 60poTebi y IpomIapKy po3Ili3HaBaHHA IollepelHil

HelpoH-IlepeMoXellb He Bepe yyacTi 1 6yae 3HAIeHNA HOBUM KaHIn-
JIaT, 1o Bixnosinae innii xareropii o6pasin. Iliciist p010 3HOBY TOBTO-
PIOeThes asa TIOPIBHSHHA.
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ITepauitHuii Tpollec IIOIIYKY . 3aBEPINYEThCS JBOMA MOXJIMBUMH
pesyiasrataMu. Axio Gyjie 3HaliieHa oHa 3 KaTeropiit obpasis, noxit-
HICTB fIKOI 3 BXIIHUM BEKTOPOM X Oyle HOCTATHBOW UL YCITHOL Ka-
cucikailii, TO POIEC IONIYKY 3aKiHUYETBCS ! BUKOHYETECSI HABYAHHS
Mepexi LLTIXOM MoAU(iKaLli Bar CUHAIICIB w,* 36Y/OKEeHOro HeltpoHa-
nepeMoxiid y*, siKuii 3niicHNB Knacu(ikario.

Axie X y nponeci moulykKy XoIHa 3 Kareropiif He Jajna HeoOXizHoi
MOZIGHOCTI, TO BXIIHUI 00pa3 x BBAXAETBCS HOGUM [UISI MepeXi 1 y Ipo-
HIApKW NOPiBHSAHHS S i po3misHaBaHHS R J0HNAIOTHCS O OXHOMY HOGU~
My Hetipory. IIpu 1ibOMY BarMl CUHAIICIB wy* HOBOIO HEMPOHA NPOIIAPKY
posnisHaBaHHs R BCTaHOBIIOIOTRECI PIBHUMU BATOBUM 3HAUCHHSIM BEK-
TOpd X, a-CUTHal HepoHa KepyBaHHsI #1 HabyBac 3HaYeHHs «1».

Haeuanma mepexci. Ha riouaTky @yHKuloHyBaHm[ Barn Hedpotis wy,
i napamemp nodibuocmi p, ONEPKYIOTH JesKi IIOYATKOBI 3HAYCHHSL. Bc—

JUYMHA pg 3aIE€XUTH Bifl BAMOT, IO CTaBJISITLCS 10 PO3B’sI3yBaHOT 3a/1a~
yi. 3a BeIMKUX 3HayYeHb p, Oyie chOpMOBaHA MHOXMIA KATeTOpii 13
BeJMKYM CTYNIEHEeM HOMIOHOCTI KiacudikoBaHUX 0Opasin, 3a HUBLKOIO
piBHA p, Mepexa chOopMye HEBEINKY KiUbKICTh KATCrOpii i3 BUCOKHM
CTYMEHEM 1X CIiIbHOCTI.

Tpoitec HaBYaHHs BIIOYBAETECS «6e3 yuiunets» Na OCHOBI caMoopra-
Hizanii. HapyaHHs 30ifiCHIOETRCA U1 Bar HEWpOHa-HepeMoXisl y BH-
Majiky sIK YCITINIHO1, TaK 1 HeycITilHoi kiacudikailil. Bekrop Baru w,

BJIaCHE KaXy4M, € HOCieM KPUTUYHHMX DHUC KaTeropii, 0OyMOBIeHHX
HeHpPOHOM-IIEPEMOXKIIEM.

EneMeHTH BeKTOpA W), 1IPH HABYAHH] BCTAHOBIIOIOTLCS PIBHUMM Bil-
{IOBIIHMM 3HAYCHHSIM BeKTopa z. SIKio axmiich i3 floro eneMceHTiB
oliepxan 3HayeHHS «0», TO MiJl Yac [IOFATBIIOTO HABUAIS BOHO 3aJii-
LIMTBCA HE3MIHHMM. TaKMM YUHOM, HAaBYaAHHS CYNPOBOJLKYEThCS 3616~
WICHHAM MUCAQ HYAbOGUX CTICMEHTIB BEKTOpa W), a YNCIO HEHYAboGUX
€JIEMEHTIB BU3HAYAE CYKYITHICTD KPUMUYHUX puc 1li€]l Kareropil.

Heiipomepexi APT-2 i APT-3

binapna weitpoMepexa APT-1 npucTocoBaHa o poGOTH TiIILKM i3
daiiikoeumu (6imosumu) curHaigamu. Lleit Hefonik ycyHeno Y neiipomepenci
APT-2, e MOXJMBICTb pOOOTHU AK i3 ABIUKOBUMU, TaK 1 3 anarveosumu
obpazamu. OCHOBHOIO BIAMIHHICTIO aHAJMOTOBMX CUIHAMIB Bifg OITOBHX
€ IIPUHLIMITOBA MOXJIYBICTD aHATOTOBHX BEKTOPIB GYyTM HaGMIUXKeHUMU
OIMH JIO OIHOTO, 3 6YAb-AKOK0 IOXUMOKOIO, TO/i $K TIPOCTip OITOBMX BEKTO-
piB € aquckperHuM. Ile o6ymonioe GyHKIIOHYBaHHS HEHPOHIB Iipormap-
KY NOPIBHSHHSI, OCKUTBKY IOTPiGeH TOHIINH 1 4yTTeBImMI MeXaHi3M Ut
BUAUICHHS o6aacmell pesorancy. 11 3anava BupitiyeThes B Mepexi APT-2
LUIIXOM NepeXxofy [0 6azamouiapogol apXiTeKTYPU 3 IKOMOTa TOYHIIIIM
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HACTPOIOBAHHAM TIpY TlepeXOoi Bii HPOIApKy N0 IPOINapKy. Y HbOMY pasi
(DYHKILOHYBaHHS [IPOIIAPKY PO3TI3HABAHHS TIPUHITAIIOBO HE 3MiHIOEThCS!.

OcoGmBocTi HaBuaHHsA HeiipouiB Mepex APT-1 i APT-2 He galoth
3MOTY BUKOPUCTOBYBATH iX SIK KOMIIOHEHTH OUIbLI BEJINKUX i€papxiunux
Helipomepex. e yTpynHIoe HogaHHs B MepexXi iepapxiuHo opraHizoBa-
Hoi indopMaltii, XapakTepHOI IS CUCTEMU CNPUAHSITTS JiloguHU. KpiM
toro, B APT-1 i APT-2 HegocTaTHill piBeHb PE30HAHCY IIPU3BOINTE 10
I'eHepAaLlil CUTHANY TIPM3YITMHEHHS i HACTYITHOMY NTIOBHOMY TaJIbMYyBat-~
HIO HeMpOHIB IpoIlapKy po3Ili3sHaBaHHS.

3a3Haveni HeJOMKK YeyBaloThesi B Helipomepeci APT-3, B sikiit ipu
flepexofli Bill rpoiuapky 1o MpoilapKy BiIOYBAe€TLCS KoHMpacmyeanHs
BXiHKX oOpasiB i1 3amamM’ITOBYBAHHS IX y BUITSIAL Nedalli 3aeanbHiuiux
kamezopiit. TIpK IIbOMY OCHOBHOIO 331a4€l0 'KO)KHQI‘O HEAPOHHOIO TIPO~
IHApKY € CTUCHEHHA BXianoil indopmarii. O6pas BXOAUTH B aJallTUBHUH
pe30HaHC MiX JesIKOIO T1apoio MPOIIapKiB, a MOTIM IMOIUPIOETHCST Ha
HacTYIIHI MPOIIapKH iepapXil.

Y ‘mepexi APT-3 yBeleuuil cnerjialbHUM MeXxaHi3M 3aJleXHOCTi
akmuenocmi CUHArICiB 3BOPOTHHX 3B’SI3KIB Bifi wacy, aHanmorivHui
pedpaxmepromy eanomyeanio Gionoeiunoeo Helipona Nicis nepeaati 3o0y-
JDKeHHs, Y LIbOMY pasi 3aMiCTb [TOBHOTO IPU3YMHMHEHHS CATHANY Bia0y-
BACTHCH TANLMYBAHHSI CHHANITHYHUX CHUTHAIIR 3BOPOTHOTO 3B’43KY
il TipoIapoK TOPIBHSIHHA OUePXYye BHXIIHWUN cTan 30yMWKEHHST 15
BUKOHAHHS Da3y [OUIYKY HOBOI'O pE30HAHCY.

OnuuM i3 "egonikin HelipoMepex APT € aokanizoeanicms ix nam’simi,
KA He € po3nodinenoio, siK y GIONOrYHUX CUCTEMaXx, OCKINbKU 3ajatiii
Kateropii o6pasiB BINIOBIAAE [IJIKOM KOHKPETHMHA HEHPOH IpOMIApKy
posnissasannst. [lpy sMini o0pasiB ey6umecs nam’sms PO Bl KaTero-
pii. [Ist 0cOBAMBICTD HE JA€ 3MOTM BBAXKATH HEHpOMEpEXi 3 aJIalITUBIHUM
'PE30HAHCOM IiIKOM aeKBaTHUMM OGioJoriYHMM HelpoMepexaum,
namM’sITh IKUX € IPVHLUTIOBO pO3n0JiNeHOI.

. 10.6. Npo6nemnHi o6nacrTri 3acrtocyBsaHHA
HEeNpPoKOMN’IOTEPHUX CUCTEM

Heiipoxomn’romepui cacmemu (HKC), cTBopioBaHi Ha OCHOBI imy4HUX
HellponHux mepexc, 3 YCTHXOM BUPILIYIOTh Oestiy inmenexmyanbrux 3a0au,
gKi BMHUKAIOTH Y PIi3HMX 0OIacTax NIOJChKOI AisuibHOCTI (po3at. 3.6).
Huxue HapselleHi OCHOBHI Xapakmepucmuku 0esaKux munosux 3aoa4, si
posé’szyromeca y HKC [10.14—10.45].

1. I9enmudbixauia ¢ onHicio 3 ocuoBuux 3anad HKC, sixa dopmynio-
eThecs HacTynHuM yuioM (posn. 8.2). Y b3 HKC e emanonnuii nabip
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obpasie (3paskie), AKi BinoOpaxaioTs 06’ckmu nesHoi [IpO. Cuctemi
npe’ ABIAETECSA JOBIIbHIN Heidearvuuii o6paz i HKC noBuHHa iioro
posniznamu, TOOTO «3e@damu» ¥ BUIATH Ha BUIXOMI 300paXkeHHsl emantona,
110 BifrioBinae pxinHoMy o6pasy. Hapaena HKC Moxe 3 BeJIMKoI0 HMOBIp-
HICTIO IIPaBWIBHO pearyBaTH Ha HOBI, He [Iped sIBiIeHi il paHime oGpasn.

Hanpuxian, npy BupillieHHi 3adayi idenmugpikauii pyxonucrozo mexc-
my Ha Bxit HKC nogarorbest 306pakeHHsT TEKCTOBUX (JITEpHUX) gpae-
Menmie, HalIMCAHUX piznumu nowepramu. CUCTEMA NMEPETBOPIOE 300pa-
XKEeHHsI JIiTep dpacmenma y ¢exmop NBIHKOBUX aB0 aHAIOTOBUX ciizHanie
1 BU3HAayae, axi e Nitepy. Ko Ha oKpeMUil BXil crcTeMy Hagiiia
pyKonucha jlitepa «A», T0 MaKCHMaJbHE 3HAYEHHS BHXITHOIO CHATHAY
JNOCATAETECA Ha 3a0aHoMYy 8Uxodi CUCTEMH 3 MO3HAYK0© «4». Y HKC
sbepiraerbest 6arato imdopmarii po moaiGHicTh aGo BiAMIHHICTS niTep
anbasiTy, TOMy MOXHa DPO3PaxoByBaTH Ha MPaBUIbHY BIIITOBLIB st
Oyas-sIKOro BapiaHTa BXillHOTO 00pa3y.

Sx10 Ha 6xI0.cUCTeMU TT0/laHe 300paKEHHS SIKOTO-HeBY b 06 exma,
TO, BiloOpa3usiuu euxioni jani HKC 3a forroMoroo 3acodin xoenimus-
Hol epaghiru, MoxHa Gyre nobaunTi 06pas, 1O UUIKOM 36iractbest (y pasi
YCItiXy) 3 OUHMM 3i 3paskie (emanonie), aboO X «BUIbHY IMIIPOBI3alliio»
CUCTEMH Yy pasi Herpaui.

HKC ycliiitiHo 3acTocoBYIOTECS IIPY idenmuinayii CUITbNO 3autyMaeHux
0bpasiB 3aBa/aMU, & TAKOX B YMOBaX HerloBHoi iHdopMaLtii r1po 06 ¢k .

2. Kracugpixauin obpazie siBjisie CODOIO piZHOBUN 3a/1a41 po3nizHdedH-
#A W NOJsIrae Y BIAHECCHHI po3nisHasanux obpaszié 1o THX 4n tHIIUX KAd-
cig, y KOXHOMY 3 SIKHX 00pa3u FPYIyIOThCs BIITIOBIIHO 10 BU3HAUCHMX
topmanbHux o3xakx abo npasus (posn. 8.2). Y npoueci nasuanus HKC
PO3Ni3HABAHHSA BXINHUX CUTYalkiil Ha i BXiJI IOJAETLCS cepist no3unue-
HUX | HezamusHux 00pazie, AKi Hasexars abo He HANECKATh LLOMY KAACY.

XapakTepHUM 1IpUKJIaOM TaKOI 3a/a'i po3misHaBaHust € Kiacudi-
Kalisg XiMIYHMX peHMOBUH BIIIOBIMHO JI0 iX BIACTHBOCTEH Ta TUIIR XiMiY-
Hux peakitiit. TpamuuiiiHoo obnacrio 3actocysaHust {1 KC-kaacudhica-
mopie ¢ (Gi3MKa BUCOKHUX €HEpriil, Ae BOHM PO3B’43YI0Tb HPOOIEMY
HOAIY Ha KJacH 0araThoxX eKCHepUMEHTAILHO 3apeeCTpoBaHnX (pisuy-
HHX SBUINL Ta eeMeHTapHnx yacTuHoK. o Bitomux sacrocysarib HKC
Halexars Kinacudikalliss MOBHUX JIIAJICKTIB, CUTHAAIB eJIeKTpoKapaio-
rpam, KJiTHH KpOBi TOILO.

3. Kamezopusanin € pisHOBUIOM alFOPUTMY Kadcugixayii, ska Ha
OCHOBI y3aeansHenux (Konuyenmydnshux) saacmusocmeii oGpasié i 36°a3xie
MiX HUMU BLIHOCHTD X JIO Ti€i YM IHIIOi kameeopii. 3anavda kamezopu-
3auii MEHII BU3HAYEHA, HiX 3a]aua BiHECeHHS obOpa3y B0 TOro 4w
IHIIOrO KJIAcy, OCKiIbKU He 3aBXAV BJIAE€TbCSl BU3HAYMTHM YiTKi-MeXi
PI3HNX KaTeropiilt o6’exriB. ToMy MeToOu Kameeopusaiyii ONEPYIOTDH,
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IOTIOBHUM YMHOM, i3 Hewimkumuy 3HAHHAMU TIPO 06’ €KTH, LIO PO3IIi3Ha-
1oThes (posi. 14) [10.30, 10.40].

Kareropist ¢opMyeThesi Ha OCHOBI Y302aAbHIOIOMUX 03HAK , BIIACTUBHX
Al CyKynHoCTi posmisHaBaHuX oOpasiB. 3a 30UIBLIEHHY KLTLKOCTI
HaBYILHUX BUOIPOK HECYTTEBI 03HAKM 3IJIAKYIOThCS, a Ti, IO 4acTo
3yCTPIYAIOTLCS, — THACKIIIOIOTECS. Y LBOMY Pasi BiIGyBa€cThCs MIOCTYIO-
Be yrouHeHHs: Mex KaTeropiii. Jloope HapueHa HKC 3gatHa BUOKpeM-
JIIOBATU O3HAKU 3 HosuX 00pa3iB, paHille HEBIIOMUX CUCTEMI, i CTBOPIO-
BATH Ha iX OCHOBI Hogl kamezopii 06pa3sib.

4. Kaacmepuzauin ¢ kaacughixayiero obpasiB «b6e3 yuumens», OCKiIbLKY
B Hiil BifcyrHs anpiopHa makconomis kaacie (posf. 8.2). AJITOpUTM Kiac-
TepHsallii 3niiicHIoe TOMYK nodibHux obpasie ¥ po3Millye OiM3bKi 3a
o3Hakamu o6pasn y niesauit kaacmep [10.41]. [Topsn i3 posristHyTUMHU
BUILle MPUKAafaMy TIPAKTHYHOTO 3aCTOCYBaHH$ KJIacTepu3ailist BUKO-
PUCTOBYETBCS TAKOX [PHU PO3B’si3aHHi IpobieM 3M00YBaHHS 3HAHb
(po3n. 4.4), crickaHHs iHdopMallii, TOCTiIDKeHHS BJIaCTUBOCTE! PisHMX
BUJTIB 3HAHE TOILIO.

5. Ipoenosysanun ToNsirac y NporHo3i mailbymnvozo crany (nopo-
JDKEHHST) TUX UM THIMxX 06’ exTiB gaHoi [IpO Ha migcrasi aHanisy isdop-
Mallil PO cTaHn LUX 06’ €KTIB Y nomounomy i nonepeduix riepionax vacy.
Cyuacni HKC 3pta1i1i Iporfo3yBaTy po3BUTOK eKOHOMIKM M KOH IOHK-
TYPY PHUHKY, po3pobAdTH IUIaH KarliTaloBKIaJeHb, TPOTHO3YBATH 1010~
iy To1o (posjt. 3.6). HKC mupoko 3acTocoBYIOTECS B IPaKTHLL 3aXi/1-
HUX KOMIIAHIA Uit PO3B’SI3aHHA 3ajayu Kaacugikayii NPOMUCTIOBUX
nidnpuemcme 3a CTyTIEHEM X TIEPCTICKTUBHOCTI i npoeH03y8anHA poboTH

Ha OCHOBI aHami3y B3aEMO3aIeXKHUX DIHAHCOBO-EKOHOMIYHUX I1OKa3-
HukiB [10.19, 10.20].

EdexkTHBHICTD pO3B’I3aHHSA 3a3HaYeHMX 3ajay OaraTo B HOMY 3allc-
XUTH Bifl TUITYy BUKOpMcTOByBaHoi Heiipomepexi B HKC. Tak, rnipu
PO3B’sI3aHHI 3aavi kaacugirayii HaitoLTbIL ed)eKTUBHUMU € GaraTolapo-
BUIL nepeerTpoH i HeiipoMepexa Xemmitra. IlepcenTpoH TakoxX 3acro-
coBYETBCS B 3agauax idenmudpikauii i npoerosyganns. TIpu poap’saanni
sanay kameeopusauii Gynyth notpiOHi xapra Koxowewa, apxirtektypa
3yCTPIYHOro NMOIMpPEHHst abo HeiipoMepexa 3 aJaNTUBHUM PE30HaHCOM.

10.7. NpaKTU4Hi 3acTocyBaHHSA
HenpoKoMN'IoTepHNX CUCTEM

Pot6otu 31 crsopernss HKC sexythes B 6araTbox KpaiHax CBITY I1i]
erifno Minchapodnoeo cycninvemea 3 neiiponnux mepexc. Choroini po3-
pobaenHs B o61acTi HKC zaiimarotbest 6inbi sik 300 koMnaui, cepert
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SIKMX Taki pipMu-rirauTH siK «/BMp», «Intels, « DEC», «Motorollas ta in.
OctanHiM yacoM pizko 3pocia KitekicTs HKC, npusnaueHux s
Kourpomo pobotn AEC, kepyBaHHs TNpoliecaMH 6GesnevHoro s6epe-
XKEHHA SAepHUX BUPOOIB, IIPOrHO3YBAHHS HAMMHOCTI CUCTEM KUTTESA-
Ge3neYyeHHsT Ha KOCMIYHUX anaparax, jJiTakax Ta iHmux o6’ ekrax.
AHajli3 cyqacHUX po3po6iieHs B 06S1aCTi HEAPOKOMIT IOTEPHUX TEX-
HOJIOTI# Jlae 3MOT'y BHOKDEMUTH TaKi nepcreKmueni nanpsamu B o0Nacti
creopenus # sacrocysanus HKC {2.34, 3.17-3.25, 10.7—-10.45].

IepcnexTuHi HelipoKoMn’10TepH

TonosHow TeHpenuicio po3suTky HKC Ha ¢horofHi € cTBOpeHHs
ORMOENEKMPOHHUX, ONMUUHUX, MOAEKYASPHUX HedpomexHonoziit 1 cTRO-
PEHHS Ha iX OCHOBI Helipokomn’lomepie, 3MATHUX JI0 AAPANCABHO-PO3N0~
dinenoz0 oNpaIlIOBaHHA THOOPMALIT, 8 TAKOX (O CAMOHAGHAHHA W cam-
oopeanizayii.

ITepcriexTMBHIM NinxonoM jo anapattoi peanizauii HKC e mparcn’io-
mepna nelipomexnonozis. Huni 8 CILA a Slnowii crBopioloThes napa-
Aeabiti mpancn’iomepHi Helipokomn’omepu 3 BEIMKOIO Kinbkictio (ecar-
K i coTHi THMCs4) ripoliecopiB. OMHICIO 3 OCHOBHUX TIPOOAEMHUX
o0J1acTell sacTocyBaHtisl HEMPOKOMIT IOTEPIB Ha CHOTOfIMI ¢ pozniznasari-
HA obpasie npomucroeozo macwmaby, Hanpukial, — igeHTHIKaIs
HaszeMHUX 06°€KTiB 3a pe3ynbTaraMmu (DOTO3UOMKH 3 KOCMOCY.

VY 1993 p. niMeuska dipMa «Simens» posItouana BUNYCK HEpoKomn 1o--
mepig TUITY «Synapse», SKMI CKJIATAEThCS 3 KEPYIOYOTO Aosi-komn tome-
pa Ha 6asi pobovoi craniii «Sun Sparc Station Il» 1 crelianizoBaHoro
Heliporipouecopa. Po3spaxyHKOBa IPOLYKTUBHICTL HEHPOKOMIT0TEPa
y 8 000 pasis Bulia B MOPiBHSHHI 3 host-cTaiticio. Y HelipokoMiotepi
«Synapse» BUKOPUCTOBYETHCS HEHpOMEpEREBa MOBa IPOTPAMYBAHSI
«nAPL», cepepopuilie nporpamypasus «C+-+» 1a «UNIXo-cymicna one-
paniiiHa cuctema. ‘

Y Snonii 3 1993 poky npwuiinsra 1porpama «Real world computing
programy», OCHOBY SIKOi CTAHOBMTH CTBOPEHHSI HAOWGUOKIX CynepHeiipo-
KOMN lomepie, NPU3HAMEHUX JLIs PO3IiZHABaHHS 06pasiB, orpaloBaH-
HS1 CEMAHTUYHOI iHGopMallii, KepyBatHs iHQOPMaHTHUMYU TOTOKAMM
A iHTECKTYaAIBHUMHK poBOTAMM, 3IATHUMHM aJalItyBaTics [0 HaBKO-
JIMIUHBOrO cepegoBuiiua. B ApcTpayiii HEINOMABHO CTBOPEHO 3pas’ok
Komepyiiinoeo cynepueiipoxomn’iomepa.

_Heiipouiun Ta HeifporuiaTu

Huni cnocrepiraeTsost TEHACHILISL O PI3KOTO 3POCTAHHSA BUPOOHMIT-
Ba 6azoeux neipovinie HKC. OnHUM 3i CIILIBHMX po3pobiieHb KOMITaHil
«Intel» Ta kopropatiii « Nestor» € CTBOPCHHS CITCLUATI3OBAHMX Heilpoyinie

213



i Hefiponaam tuany «Cnaps» sIX TIPUCTaBOK O 3BUYAHUX KOMIT'I0TEPIB,
BUKOpHCTAHHS TaKUX MIKpOYiliB Aa€ 3MOTy IIABMIOUTY IUBMIKOLIIO
2i6pudroeo KOMIT'10TEpa B COTHI i THUCSTYi pa3iB.

Croronni 60% kpegutHux Kaprok v CIIA o6pobasitors HKC mpu-
XOBaHOIO BUMBICHHS PEYOBUH Ha 0a3i TeruloBuUX HeHpoHiB. Lnentudi-
Kallist KapToK 3OiMCHIOETLCS 3a JIONOMOTOI0 HelpoKoMII'loTepa, 1o
Tpaiioe Ha yugposux netipouinax. TlomibHa cucreMa dipmu «SAIC»
eKCInyaTyeThed y Garatbox acporoprax CHIA mig gac orisity 6araxy
JUIS BUSIBJICHHS HAPKOTHUKIB, BUOYXOBUX PEUOBMH, SIIEPHMX Ta IHIIMX
Hebe3IeYHUX MaTepialis.

Helipoyiiii BUKOPHCTOBYIOTBCS B OXOPOHHUX CHCTEMaX i3 HeiipoMe-
pPEXEBAMM aNTOPUTMaMM BUSBIICHHS PYXOMHUX OO’€KTiB; a TakoxX
y CHUCTEMaX <«eJEKTPOHHOIO KioYa» 13 pO3ITi3HaBaHHSM BiIOMTKIB
NAJIBLIB i pUCYHKa painyXHoI 060JI0HKH OKa KOPHCTYBaUiB.

HeiipokoMmi’joTepHe KepyBaBHA JMHAMIYHIMH 00’ €KTaMH

Ho uucia nepcrieKTMBHUX oO0facTei TPaRTUYHOIO 3acCToCyBaHHSA
HEHPOKOMIT'IOTEPIB HUHI HAJICXKATh CUCMeMU KePYSAHHS:

* CKAQJIHMMH MaHeBpaMy BUHUIIYBAYa IIif 4ac MOBITPSIHOro 0010
3 BUKOpPUCTaHHAM BopToBoi MejimuHol €C JUts CHOCTEPEXKEHHS! 34 CTa-
HOM JIBOTHUKA;

* JIBMIVHHOIO YCTAHOBKOIO MIICP3BYKOBOTIO JITAKA;

e poGOTOTEXHITYHUMY KOMITICKCAMH ¥ peaibHOMY MaciiTadl uacy;

* QIAlITUBHUM CKJIQJHUM TeJEeCKOTIOM, 110 3a0e3levye BUCOKY
SAKICTB 300paXeH sl i KOMIICHCaIio aTMocdepnx 30ypeHb;

* CNEKTPOCPO3IHHUMU BEPCTATAMHY TOILO.

JUtst KepyBaHHs 3a3HaYCHUMU TUHAMITHAMU 00’ €KTaM# CTBOPIOIOTh-
Cst CYNIEPHENPOKOMITIOTEPH, 3/1aTHI OTIepaTMBHO BMPILIYyBaTH 3afadi
aepo-, NApo- Ta rasojMHaMIKY, 1110 OIIMCYIOTHCS HaJICKIIATHUMU piB-
HAHHSIMY MaTeMaTU4HO1 (hi3MKH.

Ha crorogui CIIA i DisiHaist BenyTs podoTH 31 CTBOPEHHS W BUKO-
PUCTAHHS HEHPOKOMTI IOTEPIB 1T KEPYBAHHS XIMIMHUMU peakTopaMu.

3axucr iHdopmanii B KOMII'IOTepHAX cHCTEMAX

HeilpokoMIT10TepH BHKOPUCTOBYIOTHCS JITs1 3arobiraHHsl [oJoM-
KaM KOMII'IOTEPHUX CUCTEM, BHSIBIEHHS W ineHtudikauil komn iomep-
HUX amak Ta eheKTUBHOTO 3aXxucTy iHGopMallii B MEPEXHUX CTPYKTY-
pax. Ha sigminy Bin kibeppemuunux KCIII, nio npalioloTb Ha OCHOBI
saflaHuX 1IpaBHiI | He 3JaTHi BUSIBASTY cleHapii atak, HKC aHanisyiors
BXinHi 06pasy i He iHEHTHGMIKYIOTb iX i3 3aKMaleHUMM T1paBUJlaMH,
a TIOTOXYIOTh 13 XapaKTepucTukaMu o0pa3iB, siKi BOHH Hag4eHi po3nis-
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naeamu. Kpim toro, HKC nasuawomecs 3 yacom, 1110 HEOOXinHO mng
BinoOpaXeHHs! HETUIIOBMX 30BHIIHIX aTaK Ha CUCTEMY M akTHBisamii
3aXUCcHUX GYHKIIN 1o (i mia Yac) sHiHCHEHHS aTaKM.,

Onpaioanis 300paxKeHn

Opnniero 3 ocHoBHMX cdep 3acTocyBanust cydacHux HKC e inenmudi-
Kallist HazeMHUX 06’ eKTiB 3a pe3yasTaTaMy aepodoTo3MOMKHI 3 KOCMOCY.
3a J0TIOMOTOI0 HeHpOKOMITIOTEPIB 3AIMCHIOIOTECA Di3HI BUMAM Onpa-
ILIOBaHHS aePOKOCMIYHHMX 3HIMKIB i Tpa€KTOPHUX BUMIpPIB, CEPEH SIKUX:

* TIONIYK i po3mi3HaBaHHsI 06’€KTiB 3aaHoi GopMU M NIPU3HAYCHHSI;

* BUSABJCHHA PYXOMMX 00’€KTiB;

» CTHCHEHHd iHdbopMailii Ta ii BiTHOBIEHHS;

* CerMEHTAllisl, KOHTPACTYBaHHS ¥ ONpalloBaHHs TEKCTYD;

* onpaloBaHHs iHGopMaliil y BUCOKONPO/YKTHBHHUX CKAHCPAX TOLLO.

OnpamoBanns CUrHAIIB

HuHi HefipOKOMIT I0TEpH IHIIMPOKO BUKOPUCTOBYIOTHCS TS OSTPALLIO-
BaHHSI JUCKPETHHUX Ta aHANOTOBUX CleHanie PI3HOMAMITHOI HPHPOUM.
Tak, oupaioBaHust celicmiunoi ingopmauii y HeUpokoMIT’10Tepi nae
3MOTY 3 BEAWKOIO TOUHICTIO BU3HAYATH KOOPAUHATH U HOTYXHICTb 3€M-
JieTpycy abo siicpHOro BUOyXy.

HelipoKoMIt'loTepH 3aCTOCOBYIOTBCSI [I1s1 ONPALioBaHUst 2idposoka-
WIHHUX cueHanie, AKi 3a CBOEIO CTPYKTYpolo OAW3bKI 0 CeHcMIYHOL
iHdopmauii. HeitpomepexeBe eidpoaokayiline ONpaloBaHtsl JIAHUX
e(peKTUBHO BUKOPUCTOBYETHCS JUIsi PO3ITi3HABAHHS THUILY i Koop/miar
HAUBOJHKX TA MIBONHUX 1{iLISH.

HeitpokoMiT'loTepy IOMMHAIOTh aKTUBHO BUKODUCTOBYBATHUCS I11i](
yac ofpaitoBaHHsl CEUCMIMHIX CUTHANIB Y Hagmeaazoposeioyl.

Hayxkogi gocninxenns

OcHoBHUM HampsiMoM Jocaijukens B obiacri crsopernst HKC
€ 11011YK HOBUX Di3HUHUX IPUHIIUIIEB Ta CePeOBULL anapamuol peani-
sauii cydacHMX THIIB Helipomepedcesix cmpykmyp, OPI€HTOBAHUX Ha
BUPIILICHIHST PO3IIAHYTUX BULIE LIpakTUYMKX sajat. OCHOBY HOBITHIX,
CTBOPIOBAHUX TEIIep TUITIB HCHPOMEPeK, CTAHOBISITD 2inilini T8 Heainill-
Hi onmuvni cepedosuma, siki MicTsITh y coBi (Pyp’e-ONTHKY, roJorpamHi
3acobu, HesiHiiai doTopedpakTMBHI llepersoproBayi, ONTUYH] XBuIe-
BOJIM, EJICKTPOHHO-ONTHUYHI TIOMHOXYyBaui Tollo. IlepcnexTnBHUMH
€ TAKOX Xximiumi i Gionozini cepeoBUILIA HERPOMEPEX i3 TIPUPOTHUMY
aBTOXBWJICBUMHU BJIACTUBOCTSIMHU.
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10.8. OCO6NMBOCTI CTBOPEHHSA
HEeNPOKOMMT IOTEPHUX CUCTEM

Creopennst HKC nos’stzane 3 MEBHHMM mpyoHOUWAMU. Hacamnepen,
npsMe MOJIEJIOBAHHS MO3KY JIOAMHHU IOTpeOye 3HAYHOI KiABKOCTI
(6impim Hix 1014) wiTyyHux HedpoHiB. Peanizanis Takux HelffpoMmepex
IPakTHYHO HeMoxTuBa. KpiM Toro, 37aTHICTE MO3KY JIO TIACBIOMOro
MUCIEHHS i HaBuaHEs 6yJIa BUpoBieHa NPOTSroM 6araTboX MiIbHOHIB
POKIB €BOJIONI], TOMI SIK MEXaHi3MU caMOHABUAHHS Ta cCaMoopraHisawii
HKC ok 1o HeJOoCKOHATI i IX MOXHA 3aCTOCOBYBATH JMILIE 0OMexXe-
HO.

Haasui vuHi texwonorii ctBopernsi HKC e BigHocHO dopozumu.
Tomy criouarky noTpiGHoO 3’sicyBaty, Uy TOTpiGHa B3aralli HelipoMepesica
UL BApIIIEHHS BUHUKIIOL mpoGiemu. LIilkoM MOXIHBO, 11O po3B’d-
3aHHS [BOTO KJIACY 3aa4 MOXe OYTH OTPUMaHe IUISIXOM BUKOPDUCTAHHS
EKCIIEPTHOT YU iHIIOl IHTETeKTYALHOL CUCTEMH. Y 1bOMY Pa3i 3acToC-
yeanust HKC, 3a3puvait, BUsiBIsieThesi Hee(DeKTUBHUM.

Bubip crpyktyprm HKC cyrreso sanexuTh Bl ocobnuBocreit
i cknajHoOCTI Po3w’sI3yBaHUX ¥ Hi# 3anav. 3a notpebu nodynoBu Hoeol
HKC Bapro BU3HAUMTH, 41 HAJISKMTHL PO3B’si3yBaHa 3aaava 10 OHOTO 3i
cmandapmuux munie HeipoMepexeBux 3atad knacudikalii (kaTeropu-
3auifl), posmizHaBaHHs 00pasiB, KjiacTepusallil, IPOrHO3yBaHHA TOILO.
g posBsizalHst [IMX 34129 YXe ICHYIOTh OITUMAIbHI KOH(pirypaiii
IIPAKTHUHKX HeApOMEpeX, POZIIIHYTUX, 30KpeMa, Y AAHOMY POsLiii.

ko posp’saysani B HKC 3amagi He MOXyTh OYTH 3BEICHI 10 XO/1-
HOTO 3 POSIIHYTHX BUILIE TUILB, TO po3pobioBady JOBOMNTLCS BUPI-
IyBaTy CKAAHY ITPOBAEMY CUHTE3Y HEHPOCHCTEMU HOBOI KOHpirypa-
wii. @yaxuionaneai moxausocti HKC 3pocraioTs 31 30UIbLIEHHSM
Ypciia HePOHIB, 3B 5I3KiB MK HUMM Ta KUILKICTIO [IpolNapKiB Helpo-
Mepexi. OfHax y HbOMY pasi CYTTCBO 3pOCTa¢ CKJIARHICTD TEXHOJIOTIT
1 BapTicTh BUTOTOBACHHS cHUCTeMH. BBeleHHsi 3BOPOTHHUX 3B’S3KiB
y HelpoMepexy icToTHO miaBHiiye edeKTUBHICTD i pobOTH, OAlaK e
MOXe fpusecTy 4o guaaMivyrol Hectiikocri HKC. Tomy nipu Bupiuies-
Wi Hecmandapmuux 3aday HeodXiHo BceGiuHO BUBYUTH HASIBHMI LOCBIL
pillleHHs mpaduyilinux 3aday i fofaTkoso fociinutu [IpO cucremy.

VY uinomy npo6nema rnodyposu Takoi HKC, sika edbexTusio Bupiiy-
Baia 6 yci npoGitemn y croiit [TpO, sBasie coboo OXpeMuUii IeperekTUn-
HUP HanpsiM HelpoOioHIYHOT HayKH.
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Po3apgin 11

POBOTOTEXHIYHI IHTENEKTYAJSIbHI
CUCTEMMU

11.1. OCHOBHI NONOXKEHHSA

OnnuM i3 ocHoHUX HanpsaMiB po3surky KCIII uuni € crBopenns
Cy4acHUX pobomomexuivnux inmesexmyanonux cucmem (PTIC), siki 1o-
KJIMKaHi 3aMinumy at00uny TIpU BUKOHAHHI pobiT ¥ HECTIPUATANBAX Ta
LIKIJUTUBIX yMOBaX TIPOMHUC/IOBOIO BUPOGHMIITBA, Y TOKCUYHUX i pafio-
aKTHBHHX CepeJoBUINAX NMIMIPHUEMCTB aTOMHOI CHEPreTHKH, ¥ Hebes-
NMe4YHUX YMOBaX OCBOEHHSI KOCMOCY i okeaHy Ta B inmmx IlpO, ne
€ 3arpo3a 3J1I0poB’1o i XHUTTENIANHHOCTL AIOAUHM,

PTIC sBnsie coGOI0 Komnaekc THTENEKTYANBHUX KOMH IOMEPHUX 3AC0-
6i6 1 MeXaHI4HOrO ycmamiyeanns, UPU3HAYCHUM [t agmomamusayii
(pobomusayii) atodcokoi npayi y wkidnusux abo HefesneHux yMoOBax 308~
HilHboro cepegoprma [10.16, 11.1-11.22].

OCHOBHOIO KoHyenyicio, IKa BUKOPUCTOBYETHCA TpH cropetiti PTIC,
€ anmponomopgpruii (arodunonodiruil) nioxio no nodynosu KCIII, cyr-
HICTS SIKOTO NoJ1sirae y HactymuoMy. (puc. 11.1) [1.1-1.16, 11.1—11.22].
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Puc. 11.1 — YiaralbHena cxeMa XETTEHAIbHOCTI JHOTAAN
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JIronuHa opepxye indopMalliio 3 HaBKOJUIIHLOTO CBITY n’smoma
opeanamu 4ymms, TOJIOBHUM YWHOM, eéi3yasvnum (3ip), axycmuunum
(ciyx) i makmunsnum (QOTUK) Kanaramu chpulinsmms. JIIOICEKe crpHii-
HaTTA iMiTyeThed B PTIC unutgxoM 3aMiHM odell TelexaMepaMy, ByX —
MIKpoOHaMU, JOTHKY — TAKTHJIBHUMU {KOHTAKTHUMMU) ceHcopamu
(peuenTopam# i JaTuyukaMy), a ckiaaHi Qisuyni gii MmonuHu — BHKO-
HABYMMH [IPUCTPOAMH 1 MexaHizMaMul. «Mo3kom» PTIC cayrye supiuy-
8a4 — BUCOKOTIPOIYKTUBHUI inmenexmyansHuil Komn’lomep.

Anmponomopguuii nioxio no nodygosu PTIC nepenbavac:

* CTBOPEHHH Bi3yaJIbHMX, aKyCTUYHUX, TAKTUILHUX Ta iHIIUX 3aC0-
0iB CIIpMUHATTS CUCTEMOIO HABKOJIHIIHBOIO CBITY;

* inmezpayito iHbGOpMalii, olepXyBaHOi pi3HMUMM KaHaJlaM¥, Jns
CTBODEHHS iHmMezposanozo ichopMauiﬁHoro cepeoBuilia GYHKIIIOHY-
BaHHS CHCTEMHU;

* BUOGip Ta NMPUAHATTA pillleHb 100 KEpYBaHHS CUCTEMOIO Y CKIal(-
HHX (EKCTpeMaTbHUX) CUTYALIisX;

* OLIHKY BIUIMBY CACTEMH Ha 30BHIIIHE CepelOBUILIC Ta iHIII 3aayi.

BractuBocti anmponomopdiamy 03HaqaoTs, mo PTIC:

* aJieKBaTHO CHpUiAMaTH 1 po3Ti3HaBaTU 06 ekmu 30BHILITHBOTO CBITY;

* 3IICHIOBATH MOHITOPMHT HABKOJUIIHBOTO OTOYEHHS i BAaCHOI0O
CTaHy;

(POPMYBATH BHYTPIIUHE YSIBACHHSA ITPO HABKOMUIIHE CEPENOBUIILe
It mpoliecH, U1o B HBOMY BiJl6yBaroT1>ca'

s BUpOOJIATH U NpHiiMaTH plmeHHﬂ 3 BUKOHAHHS HEOOXimHUX Hilt
LIOJTO 3a[laHUX UiTedt Ha OCHOBI HArPOMA/KEHUX 3HaHb i JOCRiay;

* lepeMillaTHCA Y 30BHIIIHBOMY CepelOBMIIE, O06XOMsIuM abo
JONAIOYH TIepellIKOIM,

* 3/IIRCHIOBATH LUICCTIPSIMOBaHM MOIIYK NOTPIOHMX 06’ €KTIB y HaB-
KOJUITHBOMY CEPEIOBHIILL;

* MaTW aflallTUBHY NOBEMIHKY, TOOTO 31aTHICTH caMOCTiHHO dopMy-
BaTH ¥ BUKOHYBATH Il 3a/1€XKHO BiJ CUTYalil, 110 CKJIaNacThes];

* BUKOHYBAaTH HEOOXioHi mii Ta MaHimynsuii 3 o6’eKTaMuU HaBKO-
JMLWIHBOTO CePEOOBUILIA;

* 3MiHIOBaTH O0CTaHOBKY HaBKOJMUIHHOTO CEPE/IOBUILA Yepes
‘MaHIIyIoBaHHs 1 06’'exmamu;

* [epelaBaTy m(bopmauuo moauHi-oneparopy (un iHmmit KCIIT)
TIpO JOBKULTSE Ta BCi CBOI Ail B /1ia/IOrOBOMY peXuMi, HabIIMKEHOMY JI0
JMIOACBKOTO CIUIKYBaHHS TOILO,

Ilopsn i3 nepenivenuMy Buiue 3pidHocTssMu PTIC nmoBMHHA TakoX
MAaTU MOXIHMBOCTI (YHKIIOHYBaHHA B HECNPUSTIUBUX IS JIIOAUHU
yMoBax. IIpocrip (nmpuMilueHHS), B IKOMY po3MillleHa CHCTeMa, MOXe
HE MAaTU OCBIT/IEHHS i cHMCTeMa ITOBHHHA BUKOPUCTOBYBATH iHbpavep-
BOHHI liana3oH BizyasbHOTo ornsny npocropy. PTIC Moxe npaloBary
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B arpeCHBHUX, TOKCHYHMX Ta pajlioaKTUBHUX cepegopulax, TeMrepa-
Typa cepelloBria TaKOXK MOXe 6YyTI HeOe3MeU oo s JIOIUMHN, aTMO-
cdepa Moxe OYTH HiAKOM MO36aBIeHa KMCHIO TOLIO.

11.2. Y3aranbHeHa cTpykrypa po60TOTeXHIYHOT
cucremm

Binnosinro A0 BUILE PO3MISHYTOI (PYHKIIOHATBHOI CTPYKTYpH
KCLII (posa. 3.3) i nprHUMIIB 1o6yxosr PTIC, HeoGXiTHUMM CTPYKTYD-
Humu KoMmrtonentamu PTIC e taki nidcuememu (puc. 11.2) {11.1-11.22]:
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Puc 11.2 — CrpykrypHa cXema poGoToTeXuiunoi iureCKIy:uibioi cHerema
w==>  [Hdopmanis Kepysamin o=

* nidcucmema 36upanns i nepemeopenns ingopmayii 3abesnedye
odepocanis | NEPBUHHE nePemMeopenHs JJanuX BUMIPIB T4 CHIOCTEPEKCHB,
1o Hauxoustth y PTIC kananamu cupnitnsrrs inpopmanii npo xasxo-
AUWIHE Cepedosuiye I BHYMPIUHIN CIan CUCTEMM

* nidcucmema nepeunHO20 ONPARIOGARNHA it nodanus ingopmauii -
CHIOE ONPAIIOBAHHS BXIMIOI (NEePBUHHOY) indopMaiii 3anas dhopmy-
BAHHSE inhopmauiiinux modeneii, SIKi allexBaTHO BiLOOPaXYIOTh XapaKTep-
Hi PUCH W IMHAMIKY 3MiHH 30BHIIIHBOTO CEpEfOBMILA, a TAKOX CTaH
POBOYMX OpraHiB CHCTEMH;
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* nidcucmema HaeyarHs Tipu3HadeHa st adanmayii PTIC go HaBko-
JUIIHBOTO cepeposuiia IIpO, B AKiil BoHA mpallioe, Ta IO BUPIilIEHHS
HOCTaBICHUX TIepel Heto 3aay (po3a. 10.1);

* 6a3za 3nHanb MicTUTH iHGopMallilo npo nesHy I1pO, B Akiit nparmoe
PTIC (posn. 5); ‘

* nidcucmema 36’s13Ky ma Kepysauus MIiCTHTh arapaTHO-NPOFPaMHi
3ac00H ducmanuyiiinozo 3¢’a3xy monaunu-oneparopa 3 PTIC i BupoGien-
HSL KEPYIOHUX 6NAUGIE T KOMAHO, 10 TI0 KAHAAAX KepySaHHA TIEPCaaIOTh-
oA 110 BUKOHABYUX IIPUCTPOIB i MEXaHI3MiB CUCTEMMU;

* pidcucmema 6UKOHASMUX npucmpoie | Mexanizmis peasisye Kepyloui
BIIUBY (KOMaHIN) Ha 00’€KTU 30BHIIHBOIO cCepeoBMLla i BHYTPIlIHI
opraum PTIC.

Hiokdve posrisiHyTi OCHOBHI XapaKTepUCTHKY 3a3HaYeHUX MiICUCTEM
PTIC [11.1-11.22].

11.3. PyHkLii nigcnucTeM po60TOTEXHIYHOI
cucremv

11.3.1. 35MpaHHﬂ Ta nepeTBopeHHs iHdopmauii

EdexrupHicTb dyHKiionysanst PTIC sanexuth 6arato B 4oMy Bij
MOXTMBOCTEN nidcucmemu 36uparnsa il nepemeopenns ingopmayii, axa 3a-
Ge31euye CUCTEMY OREPAMUGHUMYU OAHUMU TTOJIO XaPAKTEPUCTUK i craHy
06’ckmie 30BHILIHBOTO CEPEJOBUIA, IMPO AMHAMIMHI 3yCHUBL, 1110
BUHMKAIOTEL Y JaHKaX poBouux opratis, Npo KiHeMaTUYHi [apaMeTpu
PYXy BUKOHABYMX MeXaHi3MiB Ta iHIIMMM Aanumu. Y wiit Higcrucremi
3MUCHIOETRCS HepaunHe nepemeoperis danux, siki Hanxolsts y PTIC
GI3YAABHUM, AKYCHUMHUM, MAKMUALHUM Ta (HIUUX KGHAAaX CTPURHATTS
30BHIIIHBOTO CBIiTY 1 BHYTPILIHBOI'O CTAHY CUCTEMM.

Is isdopmalliss BUKOPMCTOBYETbCS Halall AJISl PO3B’A3aHHsl He-
OOXiIHAX pOBOTOTEXHIYHUX 3312y, BUpoOIeHHs 1 pearizallii Kepytouux
BIUIMBIB Ha 00’ €KTH 30BHIIUHBOI'O cepeonuia it poboui oprann PTIC,
4 TAKOX JUISl TIPOrPaMHOT Tepe6y/IOBM CHCTEMH Y BUIIAIKY Heliepeida-
YEHMX YU aBapiiiHUX CUTYaLlil.

Hidcucmema 36upanns i nepemeopeHna ingopmayii CKIANACTHCS,
Y CBOIO YePIY, 3 KiJIbKOX #idcucmem HUNCHBO2O PIGHA, SIKI MICTHTh 8i3yans-
i, aKyemupi 1 maxmuasii anapaTHo-IIPOTPaMHI 3dcobu 30uparis i nepe-
meopenHs 0anuX BUMIpPIiB Ta CIIOCTEPEXEHD.

BisyansHa indopmanis

Bizyansna (30posa) ingopmayis HGopMyeTbesl B nidcucmemi Matunio-

20 30py PTIC, axa cripyitMac HABKOJIMNIHIA CBIT 3a JOMOMOIOLO OHIET
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yu KiIekox menexamep [11.2, 11.7, 11.13]. OnepxXyBaHe TelIcKaMepoIO
0608UMIpHE 300parcenns SIBISIE cOBOI0 Mampuuio (noae) nikcenie (Mouox).
BoHa BinOuBae inmencusnicmo oceimaenocmi PparMeHTIB TaK 3BaHOI
cyeny, o sIBIsAe cOO0I0 CYKYIHICTh 06°exmia, K1 3HaXOMIThCA B IEAKIH
oOMexeHiil obacTi npocTopy, AKY CIIpUIMaIOTE TeIeKaMepH,

OTpuMaHa MaTpulisg IIKCENIB HA3UBAETHCH @izyaisHum (30poeum)
obpazom cuyeny. HAKIO MATPULSA CKIAHACTRHCS 3 YOPHUX Ta HLIMX TOYUOK,
TO Takuil o0pa3 Ha3uBaEeThCs HiHapHum. SIKIO MIX YOPHUMH Ta GliuMu
TOUKAMM [HMeHCUsHicb ocgimaerocmi Mac Kibka BIITIHKIB, 1O 1ie —
Hanigmonoeuii 06pas.

Hanpuknan, ansa dbopMyBaHHS Bi3yalsHOTO 06pasy pO3MIpHICTIO
512 x 512 nixcenig 3 iIHTEHCUBHICTIO OCBITJIEHOCTI 256 Bif(TIHKIB [TOTPIO-
Ho noHaf 2 - 109 6im indopmaltii. Ile BrcyBae focTaTHRO BUCOKI BUMO-
I'¥ 10 HEOOXiAHOI IIPOAYKTHBHOCTI Ta OOCHIY flaM’ STl CUCTEMM.

Ipu bopMyBaHHi cmepeockoniunux Ta Koabopogux 0OPa3IB BUMOIH
10 TPORYKTUBHOCTI Ta OOCSAFY JIaM’SITI CHCTCMU 0araTopa3oBo 3pocTa-
10Th. JIns1 ofnepXaBHs cmepeockonivnux npocmoposux obpaszie y PTIC
BUKOPUCTOBYIOThCH HE MEHILUC JBOX Y3rOMKEHO Npalioiouux TejieKa-
Mep. 3a HOTpeOU ONEPXKAHHI K0Aboposux 00pasié BU3HAUAKTH OCBITIC-
HICTb T2 {HTEHCHUBHICTL BUTIPOMIHIOBAHHSI TPHOX OCHOBHUX KOJNbOPIB:
HEpPEOHO20, 3eAeH020 i CUHb020. 31 UBLOTO TENCRI3INN] KaMepH 3a0e3-
NEeYYTHCS BiMITOBIIHIMM YEPBOHO-3€NEHO-CUHIMKU (pUIbTpaMn JUis
posnizHaBaHHs KonbopoBUx dparMeHTiB o6’ekriB gaHoi ITpO.

AKycTnaHa indopmauin

Axyemuuna (36yK06a) inghopmayis QOPMYETECS B akycmuuiiii nidcucme-
mi PTIC, sika mae y cBOEMY CKJIAI CTHICLIANEHE UKYCHUMHE YCIRAMKYOas
Y BUIJISIT CTICLLAUTIBOBAHMX MIKPODOHHUX npucmpoic, TIPUBHAYCHUX UL
ananizy it sidmeopenns axycmuunoi (moenoi) ingpopmauii [11.6, 11.8, 11.12].

Dopmysaus axycmuunoi ingopmauii B PTIC spilicHoeTbest B rakuii
croci6. KoauBaHHs THCKY NOBITPS, 110 HAIXOMSTE 3 dKYCIMUMHO0 JIKE-
pea (HatpUKIa[, [J| Yac MoeHo20 nosidomaetiis), NEPETBOPIOIOTHLCS
MiKpohOHOM ¥ HELICPEPBHUH eaekmputnuil cuznan pi3Hol iHTeHCHBHOC-
Ti, SIKMI siBIsie COOOKD ananoeosuil aKycmuyHui 00pa3 MoeHO20 ROGIOOM-~
aenns. Lleid cUTHaI HaIXOMMTB B ananrozo0-yudposuil nepemeoprogau
mikpodora [11.4], ne uepeTBOpIOETHCSE B CYKYHHICTh JUCKPETHUX
imnyascie, yNopsyIKOBAHA ITOCHIIOBHICTE SIKUX sIBIsic coBol10 aucxpem—
Hul akycmutiuil 06pas MOBHOTO 110BIIOMIIEHHSL.

TakTuibna indopmaiis

Taxmuavha (koumarxmua) ingopmauiss GOPMYETBCS B cencopHiil nidcucme-
mi PTIC, sika MicTUTh y cOBI CYKYITHICTD CcercopHux npucmpois (cercopis),

221



APUBHAYCHUX ULl CIIpHAHATTA (NpUIOMY) il IEpeTBOPEHHS JaHUX mak-
munsrux (koumaxmuux) Bumipis [11.1, 11.4, 11.5, 11.9—11.1].

Cencop cKiiaiacThesl 3 peyenmopa i damuuxa. Peyenmop cnpuiimae
Gesnocependiit Gi3sMIHMI BIUIMB 30BHIIIHROTO CEpelOBHUIa # BUPOO-
JI€ cuzHaa BIITOBIMHOL npupodu cnpuiinsmms (IIPOCTOPOBO-TUMYACO~
BHUX 3YCHIb, JecopMalliii, TeMIiepaTyp Touo.). /amuux TiepeTBOpPIOE
CUTHAJI PELICTITOPA B eAeKMPUMHUL CUSHAN, SIKUH € MAKMURbHUM (CeHCOp-
HUM) 00pazom KOKMAKMHO20 GUMIPY.

Ho ckmany PTIC sxonsrs DaT4¥K¥ CTHKAHHS, TIOJIOXKEHHSI, 3yCIUIS,
nedopMaltii, KyroBoro if JiHIHHOTO HepeMilLieHHS TOITO. € TaKOX [TOTeHIo~
METPUYHI, TpaHchOpMaTopHi, iHAYKIUBHI, HOTOMETPIYHI, YIIETPa3ByKOBI,
TEH30METPUYHI, AKYCTHYHI, JIOKALIAHI, la3epHi Ta iHIL THITHA JATYHKIB.

11.3.2. NepBUHHE onpau,rosaHHﬂ N nogaHHs
iHdbopmaLlii

Anajizaropu

Bizyanwni (s0posi), axycmuuni (MoeHi, 2onocosi, 36yKo6i) i maxmuibHi
(cercopHi) o6pasu o6 cxmia 306HiuHb020 ceimy i cmany pobouux opeanie PTIC,
chopmosani 6iONOGIOHUMY ANAPAMHO-NPOZPAMHUMU NPUCMPOSMU, Hadxo0smb
¥ nidcucmemy nepeurHo2o onpaytoeatta il nodanus ingopmayii. Ils niocucme-
Ma Mae 6i3yanbHi, aKycmudHi i maKxmuabHi aHanizamopu, ;uci 30ificHrowmb
nepemeoperns giaunnux ofpasie y 6ionogioni 30poei, 3eyxoei i KoHmaxmui
iHgopmauiiini 06pa3y 306HIUHB0Z0 CEIMY Ui SHYMPIUHB0LO CMAHY CUCMEMU.

TIpotiec onpartiioparHs (aHanizy) oKpeMoro gizuunoeo obpasy B ToMy
4y iHILIOMY axaaizamopi MiCTATE y co0i:

* cmuckanHs iHGOpPMALLi 3 METOIO CKOPOYEHHS! 4acy OIpallioBaHHsI
obpasy;

o pujaNeHHa (girempayito) nepekpydyBaHb i 3aBaj i3 disuaHoro
CUTHAJLY;

» nonin (ceamenmaui) dizsmanoro obpasy Ha obpasni gpazmenmu,
SIKi MaloTh pisHy iHdopMauiitHy npupony (IIpoCTOPOBO-THMYACOBY, CTa-
THYHY, IUHAMIYHY TOMHIO);

» BUMIJIEHHSI B 00pasHux (ppasmenmax iHpopmayilinux esemenmie
(obmactelt, JIiHiNA, BepIIWH, KOOPJUHAT B3GEMHOIO IIOJOXEHHS TOIIO)
BIANOBITHO [0 iX iHghopmamusHux o3HaK;

+ topMmyBaHHs (cunmes) iHgopmayiiinozo o6pasy 3 iHbopMariifHmx
CJIEMEHTIB.

YHacnigoK NepBUHHOIO OIpailloBaHHs AaHUX Y TiacucteMi dhopmy-
101bCA 30p06i, aKycmuunl W kowmarxmui inghopmayiiini obpasu, siKi Binoo-
PaxXyIOTb Xxapakmepucmuku i cmanu 00’€KTiB 30BHILUHBOTO CBiTY Ta
pobounx opraHis PTIC.

222

Moneni nonanns indopmanii

Ingpopmayiiini o6pazu, chopMoBani aHaxizaToOpamMu, CIPYKTYPYIOTECS
inonarorses B PTIC y Burnsiii dgox munis modeaedi nodanns ingpopmani,
10 anmponomMophHo (due. éuwe) BinGUBaIOTh NpoLiecH QYHKIIOHYBaHHS
nepuioi Ta dpyeoi cucHanbHUX cucmem CRPUIHAMMA AFOOUHOH 30BHIIIHBO-
ro cBiTy. ‘

Hepwa cuznanvha cucmema Kepye noeedinkoio A00uHu i Biarosigac 3a
ONEepXaHHS, OINpallk)BaHHA # BimoOpaxeHus iHdopMallii Ha piewi
06 exmuux o6pasis. Iloni6Ho no uporo, y PTIC 3giiicHioeTbes hopmy-
BaHHS 06’ekmHux (06pasnux) inghopmauiiinux modeneii.

Jpyza cuznasvna cucmema JIOMUHKA Kepye CUPUIHATTAM, ONPAllO-
BaHHsM Ta BiloGpaXeHHsIM iHbopMallii Ha moeromy pisui. ¥ PT1C 3niiic-
HIOEThCS TONIOHMH TIpolLiec onpalfoBaHHs iHdopMall st hopMyBaH-
HS1 MOGHUX IHGhOpMayilinux modeneli.

O6pazui Ta mosHi ingopmayitini Modeai ABISIOTH COOOIO CTPYKTYPOBA-
HI CYKYNIHOCTI 30p08UX, aKyCmMUusHUX | KOHMAKMHUX iHgopmaylinux o6pa-
3i@ 1 aJleKkBaTHO BiloOpaxaloTh XapakTepHi pucK 06’ €XTiB 30BHINIHBOTO
cepeloBUia, AMHaMIKYy i1 3MiHH i crad poboumx oprauis PTIC.

JIiHTBicTHYAMIA Tponecop

Sk Oyno 3a3HaycHo Buule (posn. 3.1), y KCIHI anjiicHioeThest cum-
6onbHe olipallioBaHHs iHdopMauii. ToMy obpaswi it moeni ingopmayiiini
modeni nopajoreca B PTIC y cumeonsiomy (eBpUCTHYHOMY) BHIVISLIL.
Mepersopenns gisuunux ingopmayiiinux obpasie (cuenanie) y cuMeonvHi
modeni (i Hazad) 3MIACHIOE AiHegicmusnuii npoyecop, 1Mo gBisie coboI0
anapaTHO-IIporpaMHUI1 TPUCTPIN, NPU3HAYEHUI VISt cnpuiiHamms, po3-
Ni3HABAHNA, YOPMYBAHHSA, NOOAHHA Ma 8I00BPANCEeHHA CUMBOALHOT (meKc-
mosoi) iicopmallii.

Jineaicmuunuii npouyecop Moxe GYHKUIOHYBATN Y 060X pedcumax,
3NIACHIOIOUN MEPeTBOPEHHSA «cueHar — mekcem» (GHAAi3) N 3BOPOTHE
1IEPETBOPCHHS «mekcm — cuenan» (cunmes). Y pewcumi cnpwiinamms
(ananizy) ccopmoBaHi aHani3aTopamm ingopmayiiini o6pazu HaIXonaTh
y nineeicmuynuii npoyecop, ie TIEPETBOPIOIOTHCA (KOAYIOTHCS) Y CUM-
goavhi (mekcmosi) obpasu, siKi 3aHocsIThest NoTiM y B3 un B pobouy
nam’sms BUpilllyBaya.

¥V nipolieci gidoBpaxcenna (2enepauii, cunmesy) iHpopMallii BiIIoBia-
Hi (parMeHTd cumeoabHux (mexcmoeux) obpazig, 10 3HaXONATHCH
B pobouill mam’aTi BupimyBava yu y b3, 3a KoMaHI0l0 naagHysanshuka
CUCTEMU HAOXOOATH y ainesicmuunuil npoyecop. TyT BOHU TIepeTROPIO-
IoTbest (IEKOAYIOThCS) Y BIIMOBIIHI dparMedTy inghopmayilinux obpasie,
aNoTiM — 'y i3uyHi cueHaau, KKi 10 KaHaIaX KePyBaHHSI FIepesialoThCs
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IO BUKOHABYUX MeXaHi3MiB a00 BIITBOPIOIOTHCS aKYCTUYHUMM (MiKpo-
q‘)om-iMMn) IIPUCTPOSIMHU K MOGHI NOGIOOMACHHS.

11.3. 3 Bupo6rieHHs 1 NpunHAaTTA plLIJeHb

MopMyBaHHS piuieHs MON0 BIUIMBY Ha 06’ €KTH 30BHILIIHBOTO cepe-
Josuia Ta poboyi opranuy PTIC spilicHIOeTheS V nidcucmemi eupobaen-
HA i npwiinamms piuieHb, OCHOBY SIKOi CTAHOBWUTDL iHMeACKMYAAbHUl
xomn’romep (supimiyeay) (posn. 3.3). Bin poss’sa3ye inmesexmyansni po-
bomomexniyni 3adayi NUITXOM BUKOPUCTAHHS MEXaHi3MiB ollpallloBaHHg
CUMBOJTHHO]I 1HbopMalil, Moaetel MoaHHs 3HaHb Ta iIHTeNeKTYalbHIX

3ac06iB BUBONY Ha 3HaAHHAX (po3ld: 4—8).

© OYyHKIIOHYBAHHS ITiACUCTEMHT (1 PTICy meMy) MOXe 3MICHIOBA-
THCS Y 080X peycuMax.

1. B asmosamuuromy pexcumi BUPIlIyBay 3a30aaeziOs «3Ha€» (Gizuy-
He 3aedanns, sike nopuHHa BUKoHatit PTIC. Take 3aBnanHs Moxe OyTu
CHOpMYTLOBAHO, HAIIPUKAAN, TAKUM YHUHOM: «3Haimu ¢ obMexceHoMy
npocmopi 00’exm i3 3a0anUMU BAACMUBOCHIAMY, HADAUIUMUCS 00 HbO20
i euxonamu eusnaveni dif», QCKiBPKKM Take 3aBIaHHA BUKOHYETLCS
B PTIC noctiltro, 1o BUpIINYBay PO3B’sI3ye BIINOBIARY inmesekmyansiiy
3anaqy, cpopMOBaHY Ha eTarni HABYaHHsl CUCTEMU, ajle BXC 3 ypaxypaH -
HSM T1oBOI tH¢opMalil npo crad o0’eXTiB 30BHIILIHLOIO CepeaoBULLA
i poBounx opraiin cucremu.

2. Y pyunomy pexcumi 3aBIAHHS CUCTEMI BUIAE aro0una-onepamop,
sIKa Ha OCHOBL ojlepxyBapol iHdopMaliil 1po 30BHILIHE cepejloBUILE
i BHYTPIiUIHiM cTaH cucteMi (DOPMYE KoMaHOU 1110JI0 BUKOHAHHS BiIio-
Bimrux pobGir (posn. 11.3.4). OnepxaBlIN Taky KOMaHIy, BUpillyBay
hopmye (cmasume) BLUUTIOBINHY Hmenexmydsty 3ajlavy i BUZHaUae Cro-
cobu i po3B’si3aHHs.

Hanpuxnak, skuio Hamifiuuia koManna «Hepecynymu PTIC y zadany
mouky npocmopy I 3’scysamu QizuuHy npupody 06’ekma, wo @ Hiti 3Haxo-
Jumpcs», TO BUpINTyBau «3Hae», 110 IS 11500 Tpeba BUPILIMTH 3a/a4y
BUACOPY onmumansrHozo Mapwpymy pyxy (3a HasIBHOCTI nepeuwixod) (dus.
Huocwe) 1 3a5auy posnizHasanHs obpaszie (posi. 8.2).

Ha niificTaBi aHanmizy oTpuMaHoi.komandu (3anumy) BUPiIyBay BuOU-
pae 3 b3 i 3anocuTh y CBOIXO poboOYY 11aM’sITh CUMBOJIbHI wabaonu 06’ ex-
TiB 1 dili, oTpUMaHi nidcucmemoro Hag4UanHs, a TAKOX BIlTIOBiAHI iHdOpP-
MailiitHi Modeni il ancopummu po3s’si3yBaHHsI IocTaRieHoi 3agadi. [ToTim
BUPIIYBaY pO3R’sA3ye MOCTaBICHY 2a0a4y Ha MicTaBi 0OpaHUX Moaeaei
1'anroput™MiB. Pe3ysbTatin BUpIlIEHHST 3a1a4i 3aHOCATHCH B podouy
ram’siTh BApimysada (41 y BianosiaHuii po3aut b3 cucreMn) i yekawoTh
TaM KOMaH/M nAaHY8aAbHUKA 1100 TOAAJIBIIONO iX BUKOPUCTAHHS.
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Binbuicts poGOTOTEXHIYHUX 3a1ad MOB’g3aHa 3 HEOBXITHICTIO onpa-
LIOBAHHS1 B peajlbHOMY 4aci BeJIMKMX O0OCSITiB HIBUIKOMIH/IMBOI, HETIOB-
HOi, HeuiTKoi yn HeBUM3HauYeHoi iHdopMail. {o Takux 3amad HaJIEXUTh,
HarpuKiiag, BUpoOIeHHs i IPUITHATTS pilieHb NI0A0 BIUIMBY Ha pyXo-
Mi 00'€KTH y CKIaHUX Ta HeOe3NeUHUX YMOBaX 30BHIIIHBOTO cepeno-
suwia. Jlast po3n’sizaHHg TakMx 3a31a4 nepenekTuBHi PTIC o61aqHyioTs-
csi ynigepcanvuum (2iOpUOHUM, KOMHUACKCHUM) euplulyeavem, 11O 30aTHHI
BUPILIYBaTH 3a1avi HIISXOM KOMIUIEKCHOTO 3aCTOCYBaHHS TIPOCTOPO-
BO-THMYaCOBHX MeTOHIB JTOTiYHOTO BUBOAY Ha 3HAHHIX, aJTOPUTMIB
OpUUHSTTS pilleHh HAa PO3MUTMX HIKanax, IUIaHyBaHHA JOLUILHOI
LiSUIBHOCTI Ta iHIIUX iHTENEKTYalbHUX 3ac06iB ONnpallioBaHHY 06pasnoi
Ta moenoi iHdopmMarrii {11.15-11.22].

OmHuM i3 OCHOBHMX munié 3afaJ, po3p’ssyBauux y PTIC, ¢ sanaua
posniznasanns obpasig (posn. 8.2). Cumeoavni obpasu posniznaearozo
00’eKTa M MOGH020 N0GidoMAeHHA, OTPUMaHI AiKzeicmuMHUM npoyeco-
POoM, TIOPIBHIOIOTECSL y BUPILLIYBayi 3 BiTOBIIHUMM CUMBOABHUMU 3PA3-
Kamu (wabnronamu) b3, AKi 6ynu po3pobiaeni Ha etani nasuanns PTIC.
3a MakCUMAaJBHOI ITOMIOHOCTI aHAJi30BaHUX caié 31 croeamu-3paskamie
BifIOYBaEThCS X OTOTOXHEHHS, IO | CKAAJIA€ CYTHICTh IPOLIECY pPo3His-
Hasanns obpasie.

Inumm BusioM 3anad, mo supimye PTIC y npoleci cBoro ¢grynxuio-
HYBaHH3, € BUSHAYEHHS OnMUMANbHUX Mapupymie (mpaexmopiii) pyxy
B pooUiit 001aCTi 30BHINLTHEOTO CEPEIOBMUINA 32 HASIBHOCTI B Hili pi3HO-
10 pofly nepeuwkod. st po3R’sI3aHHS TaKUX 33/1au Y HEpCneKmuerux
PTIC 3zacrocoByioTh eenemuuni anzopummu (posn. 8.3) ruiaryBamHsi
TPAEKTOPii, CYTHICTh SIKUX TIOJISITAE B HacTyriHoMy [11.19--11.22].

ITpoctip (x, y) pobouoi obnacti § dyuknionysanrist PTIC po36tu-
BAETLCS Ha KiHLeBe Hnchio N ejeMeHTapHUX TIPIMOKYTHUX HAOWAd0K i3

LIJIOYMCEIbHUMU KOOpAHATAMU (X Xp> Vp ) (p = 1...N). Junamika sminn
(y waci t) curyamii Ha KOXHIM p-d 1uTOTIAIIL onncyr'n,csl cyxyrmic-
TIO M; mampuyb po3MIpHICTIO (Xpks Ypi) (kK =1...My, p=1..N)... Takum

YUHOM, MOJENb pobouoi obracti S sIBIsIE coBol0 Mampuw:y mepexcy,
o ckaagaetbest 3 M, x N @y3aie. KoxXeH By301 MicTHTL KOOPANHATH
ocepedkie (eJleMEHTIB MaTPULb) Y BUIJISULL iHAGKCIB X; i y;, a Takox
indexc (iHTepBai) #acy t;, IPOTSITOM SIKOTO POGOT 3HAXONUTLCH B i-My
OCEPEJIKY.

BesmunHa M, BU3Hadae UMCNO Kpokie KGAHMY6aHHA 33 YACOM, IO
3a0eXHUTh Bill Ounamixy 3miH (TOJIOBHUM UUHOM — nepecy6aHHs nepe-
wkod) y pobodiit obnacti. Keanmysanns nonsirac y hikcyBaHHi momer-
mie aminu Hecmayionaproeo (1O 3MIHIOEThCSH B Yaci) poGodoro cepeno-
BHIIIA 3 NNOAANBIIUM (HOPMYBaHHSIM ocepedkie Mampuunoi mepexc.
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- Iemomamu 'y cenemuumomy anzopummi CIHYIyIoTb MapWpymu. pyxy
poboTiB 1o ocepediax mepexi. CYKYITHICTb MapHIPYTiB HA BUZHAYEHOMY
Kpoui egonioyii yTBOPIOE HONYAAUIIO XPOMOCOM, KOXHA 3 AKUX ABJISE
c00010 ITOCTLTIOBHICTD BY3JIiB, 110 YTBOPIOIOTL MapIIpYT PYXy OKPEMOTo
pobora. XpoMocoMa TOIUIAEThCSA Ha ceemermu, IKI BiIIIOBINAIOTh OKpe-
MMM AirsHKaM Mapipyry. [lepiivii By3oi cerMeHTa € crmapmosum, oCTaH-
Hill — kinyesum. lenu XpOMOCOMY BINIOBINAIOTE iHOeKkcam vacy t; U Binl-
PI3HAIOTLCS OMMH Bill OXHOTO Ha OXUHMILO. YKMCIIO TeHiB Y XpOMOCOMi
JTUHAMINHO 3MIHIOETBCS B iTepalliifHOMY Iipolleci eBOJIOLII.

Dyukyicro npudamuocmi € 36aiceHa cyma HOPMOBAHUX 3HauCHb
yrkuil eionogionocmi y BRIJIsLIL KpUTEpiiB ONITHMaIbHOCTI, SIKI 3a6e3-
NeYyoTh:

* naiikopomuty 0oéxcuHy MaplIpyTiB pyxy poOoTiB;

« MinimMaaeHUl Yac pyxy poOOTIB II0 Mapipyrax;

* MiHIMATBHY TOBXHUHY MapLIPYTIB, IO IIPOISATAIOTh HA «Oe3neuHux»
sidcmansx Bill CTaliOHAPHUX 1 PYXITHMBUX NEPEIKOLI;

*» 2aadkicms mpackmopii pyxy poOGOTiB N0 MapiipyTax.

s hopMyBaHHSL novamkogoi nonyasuii BAKOPUCTOBYETHCSI METON
BHUIIANKOBOTO NOUTYKY JIOIYCTHMOI TPAaEKTOPIi 3 BUKOPUCTAHHIM Mo/e-
Ji «xoneca pyremkus (po3n. 8.3). XpoMocoMa, 1110 BiITOBijac Ha#bih-
HIOMY CEeXTOpY Ha Kojeci, Mae Halbinblyy IpUMAATHICTL (IIPUCTOCOB-
HiCTh) | TMM CAMMM BU3HAvae OITUMAJLHMIA MaplipyT pyxy pobora.
Monens f1a€ 3MOTY TTPOITYCKATH B HACTYTIHE TIOKOJIHHS XPOMOCOMY i3
cepednpbolo TIPUJATHICTIO, alle 3 ONTUMAILHMM 3HAaUYeHHSM OAHIEi
3 yHKIIT BIIITOBIAHOCTI (HAMPUKIAL, i3 BRAIUMM MaplIpyToM obxoay
pobotoMm oigiel 3 nepeiikon). He oszHavae, 110 y ronyJssiuii 3 HOKOAiH-
Hs1 B IIOKONIHHA Oyjle CnocTepiraTuca eKCroneHTHe 30UIbIMIEH S KiJlb-
KOCTi iCTOT, 1110 BOJIOKIIOTH NABRIICHOIO NMPULATHICTIO.

Jnsi reHepyBaHHSt HOBOTO NOKOJiHHS xpomocom y PTIC nops
3 oniepaTopaMu CXpeutyeanus i mymayii 3acTOCOBYETECA TaAKOX onepd-
yist gunpamaeHis, KA IIOJNIAYE CTPYKTYPY XPOMOCOMM i NoJjisirae B Ha-
CTYITHOMY:

* BUOUpAETLCS TIOUATKOBUHM ab0 KIHLEBMA BY30J1 XpOMOCOMM Ta
BY30J1, 1110 BIACTOITh BiJi 06paHoro Ha KijlbKa IepeXolliB;

* NPOBOJUTLCS 1PSMA, SIKa 3 CIHYe ocepelky 3 BUDpaHUMH By3JlaMu;

* SIKHIO OCEPEMIKU, HePes sKi [IPOXOMUTH NIPSIMA, iabHi Bl IIEPEHIKO]L
i poBOTIB, TO BIAIIOBLLHI TIPOMIXHI 6y34U 6UAY4ArOMbCA 31 CIMCKY TOUOK
TPAEKTOPI, a4 2eH 4dcy KOXHOTO 3 HACTYIUHMX BY3JIB 3Menulyemocs Ha
BCJAMYHHY HEPEXOLY.

KpiM 1010, Y reHETUYHOMY a/lrOPUTMI BUKOHYETHCS onepayis 32ad-
dxcyeanns, sika 3abesnevye eaqdkicms pyxy pobora 3a MapuIpyTom. Ii
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BUKOPHCTAaHHA Ja€ 3MOrY BWIYYaTH JUITHKY MapoipyTy 3 pisKUMH ITO-
BOpPOTAMM, PO3BOPOTAMH B HATIPSIMKAX, 3BOPOTHHX OCHOBHOMY HAIIPAM-
Ky pyXy TOIlO.

11.3.4. MNigcucTemMa 3B’A3KY 1 KepyBaHHA

3azanvhe kepyeanus npoyecom @ynicuionysanns PTIC 3niificHIo€ nidcuc-
mema 36°A3KY i Kepyeanns, SXa MiCTUTB Y cobi TaKi MporpaMHo-amnapar-
Hi IIpUcTpOI:

* naanyeansHux (Oucnemuep), 110 Kepye iHGOpMaLliiHUMM IIOTOKa-
MM CHCTEMH;

* Kananu 36°33Ky ii nepedacarns ingopmayii Mix GyHKUIOHATEHUMU
KOMITOHEHTAMU CUCTEMH;

* TIPUCTPOI 36°A3Ky 3 BUKOHABYMMH MeXaHi3MaMU CUCTEMU;

* NPUCTPOi ducmanyiiinozo 36°33Ky 3 8iddaneHum onepamopHum nyuK-
moM KepyeaHHs.

IMpouec ¢GbyHKUIOHYBaHHA nidcucmemu 36°83ky U kepysanns PTIC
B asmomamunnomy pexcumi (To61o 63 BTpydaHHs TIOAUHU-OIIEpaTOPa)
3[iiCHIOEThCS B TaKUH criociO. JaKi BUMIpIB 1 criocTepexetsb, OTpUMaHi
(y surasni GisMYHUX CUTHANTIB) Y MTICUCTEMI HEPBUHHOTO OIPaLlOBAH -
HS 7 nofgaHHA iHGOpPMallii, n1aHysaibHuK HATIPABIISIC B AlHeGiCMUYHL
npoyecop, SIKUR 3AIICHIOE TIePETBOPEHHS «ClUeHaA~meKcm» il MepeTBo-
pIo€ izuuni cuznanu y BiAOBIAHI cumMeoabHi 0Gpa3y 30BHILIHLOTO cepe-
JOBU1IIa Ta BHYTPIHIHBOTO CTaHy cUcTeMU. [lani naanysanvruk narpapiisie
o iHdopMallilo y eupiwysa4, sikuil dopMmye it po3B’a3ye BIIIOBIAHY
iHTenexTyayibHy 3anavy (due. euue). .

Y pyunomy pexcumi zaranphe KepybaHHs poboroio PTIC puxoHye
Moduna-onepamop, 1o nepeGyBae y gi00aneHoMy nyHKmi Kepyeauus,
obnagHaHOMY NMPUCTPOSAMMU ¥ KaHaNlaMM ducmanyitinozo 36’a3xy 3 PTIC,
Ha miacraBi onmepxyBaHoi iHdopMallii IIpo 30BHIlLIHE cepenosullie
i BHYTPIlIHii cTaH cHcTeMH omnepatop ¢opMmye komandu (narxasu,
incmpyxyii) 11000 BUKOHAHHS BiMOBIAHUX pOOIT. OCHOBHMMH CITOCO-
Oammu B3aemolii moauHn-oneparopa 3 PTIC € kepyeanns 3a nonomoroio
maxkmuabHux (py4HUx) aIapaTHO-TIPOTPaMHUX 3ac0o6iB 460 BUKOPUCTAH-
HST MOGHUX (20/0C08UX) KOMAHO Y ian02080My pedciMi, HAOIIIDKEHOMY 10
JIIOACHXOrO CNiIKyBaHHS. BUKOHaHHs KOMaH ofepatopa 30iHCHIOETh-
cs B Takuit croci6 [11.6, 11.8, 11.12].

Takmunvra 91 MO6HA KomManda ONIEPaTOPa HAAXOAUTE Y BIIITOBINHI cex-
copHi abo axycmuyni IPUCTPOI (1110 BXOASITh [0 CKIAXY nidcucmemu nepaun-
HO20 onpayroeanus i nodarnns inghopmayii) i NEpeTBOPIOETCS TaM Y hizuu-
Hutl cuenaa, lleit curHal HaNpaBNSIETLCS B AiHegicmuMHuil npouecop, WO
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3HIACHIOE TEPETBOPEHHSI «CUeHAA-mekem», TOOTO Qisuunull cuenan
1epETBOPIOETLCS TYT Y BUITOBIAHMI cumeoavhuli o6pas (3anum) KoMaH-
17 onepatopa. OTpMMaHU 3anum HAIXONWUTH Y supiulysa4, KU gop-
Mye ¥ eupiwye BIITIOBIIHY IHTENEKTYaIBHY 3adauy.

PesynbTatn pos3p’a3aHHs 3aadi, oTpuMani BUpiuryBaueM (3a Oyib-
SIKOTO pedcimMy Kepye8anHs), NAaHyeaNbHUK 3HOBY HalIpaBJIsie B AiHegicmuy-
Hull npoyecop, SIKUM 3IiMCHIOE 3BOPOTHE NIECPETBOPEHHSA «MEKCM -CUEHAN»,
TyT cUMBOJIBHI 00pa3y pesyIbTaTiB pO3B’ A3aHHsI 3a]a4i NepeTBOPIOIOTHCH
Y BILNOBIIHI pparMeHT iHgopmayitinux obpasie, a MOTIM — y Pi3UuHi
cuenanu (Komanou), sIKi 110 KAHaaax KepyeanHs NePeRaloThes IVTaHyBalb-
HUKOM /10 BUKOHaBYMX npuctpois PTIC.

CrHifRyBaHHS JIOAMHHE 3 KOMIT'IOTCPOM HpUpoOHOw MOBOIO (yKpa-
THCBKOM0O, aHIIICHLKOIO Ta iH.) He 3aBXAM € 3pYYHHUM, OCKUIBKM JUIst
criinkysanns 3 PTIC, cTBopenmx y pisHMX KpaiHaX, HeoOXiiHi eupiuy-
saui-noaizaomu, Mo PO3YMIIOTh Pi3HI MOBU. 3 OLJISIAY Ha Ue, HUHI CTBO-
PIOIOThCA CTIeLiabHi «pidui» Mosu cninkysanust PTIC i3 monunoo.
Hampuxnag, y nepcnektvsHux PTIC BUKOPUCTOBYIOTHCS MO8U KO2Hi-
muenoi epadixu (po3n. 3.3). Oneparop MoxXe MalioBaTH Ha eKpaHi AuC-
TUIes PUCYHKM, ITHACATH KOMAHAW Yy BHIVAL YMOBHMX 3HaKiB i Besl s
incdopmaltis 6yae soguTUCa GesrocepeHbO B pobOUy HaM’siTh BUPI-
IIYBAUA i ABTOMATHYHO BHKOHYBATHCH.

11.3.5. BukoHaBui npncTpoi 1 MexaHiammn

Bupobiieti cucTeMOIo Kepylodl BIUIMBM Ha 00’€KTH 30BHIMIHBOI'O
CepelioByIla peanizye KoMnIeKc BUKOHAGHUX NPUcmpoie ma Mexanizmie
PTIC. o ckiany Bukonapyoro ycrarkysanus PTIC Bxonsath mexauivni
PYKUS-MAHinyaamopu i Opranu nepemiiyenus («iozu» poboTa) y BUMIS-
Ji pyxausux waci (nus. puc. 11.2).

3a nonoMoroio «pyk» (Maninyasmopie) PTIC akTuBHO BIUIMBAc Ha
06’eKTH 30BHIWIHBOTO cepeoBulla. CydacHi Mauinyaamopu Maioth He
MEHII cemu cmynenie pyxaueocmi, 36iTbIICHIIS1 SKUX PO3LIMPIOC PO3Ma-
HITTS BUKOHYBaHWX POBIT, ale YCKIIAAHIOE NPolec KepyBaHHs poGoTamu,

Pyxu11Bi Mexasiuni «Hozus-waci 3a6€311e4y10Th BAKOHAHHSI TAKUX 3aB-
IaHb (3a/1a4), SIK NOJ0NaHHS POBIB, IIEPECTYNIAHHS Yepe3 MepeliKoy, oir
1o MictiepocTi Toino. Y sianosiaHocti 3 uum PTIC moxe MaTi eycenuunuii,
KoaicHuli MW KpoKylouuii TWIT TiepeMilleHHs pyXIMBIX wwaci. Pyx y KoxHiM
i3 CTYHEHIB PYXJMBOCTI «pPyK» | «Hiz» 3a0€3MEUYETBC eAeKMPUYHUMU, 2i0-
paeniuHuMU A60 NHEEMAMUHHUMY ABTOMATA3OBAHIMY NpUeooamis.

Bemuky ponb mrs epekrusHoi pobotu PTIC rpae Bubip onmumanvroi

KoHhizypayii BAKOHABYNX TIPUCTPOIB i MEXaHi3MiB, IO JO3BOJSIE BUKO-
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HyBaTV IOCTABJICH] 3ana4i 3 MiHiMaabHOI0 eumpamoio enepeii. EHepropy-
TpaTH XapaKTepU3yIOThCs MOTYXHICTIO, 11O BUTpAavYacThcs Ha BUKOHaH-
HS1 KOPUCHOIL po60TH, TEPTS B MEXaHi3Max, BTpaTH B IIPUBOIHUX IBUTY-
Hax, JedopMallilo NoBEPXHi 30BHilTHBOIO CEPeOBUILA TOIIO.

11.4. KonexrtneHi po6oToTexHiuHi cmcremmn

ITepcekTMBHUM HallpsSIMOM PO3BUTKY pPOOOTOTEXHIKYM HUHI € inme-
eposani PTIC (IPTIC), mio cKlafaloThes 3 6a3o6020 (WeHmpatviozo)
pOBOTOTEXHITHOTO KOMITNIEKCY (8y34a), 1110 BUKOHYE POJIb onepamopa —
aodunu (Ous. euuie) Ta epynu (Koaexmuey) aBTOHOMHMX MOBGIAbHUX pobo-
mie, sIKi BUKOHYIOTDH LIIeCIPIMOBaHI Jlii 3 METOIO PO3B’A3KY 3arajbHol
ckiagHoi 3amayi [11.20, 11.21]. Baszoeuii komiteke 3nilicHIOE ducman-
Yiline aemoHOMHe KepysaHHs PYyXOM MOOIIBHUX poOOTIB, 3’¢iHAHUX
KaHajJaMH 3B’SI3KYy M y3rO[KCHO BUKOHYIOUMX YCTAHOBJEHi (hyHKUiI.
Y cknani 6azoeo2o KoMILIEKCY MOXe OYTH KijIbKa KOMII'IOTEPIB, TCIEKa-
Mep Ta BUKOHaBuKX MprcTpoiB. KoXHuit 3 MOGiNLHUX poboTis Mac 6op-
moeuii Komn’romep.

Omiticio 3 OCHOBHMX TIpo6JieM, N0 BUHMWKAIOTH MPU CTBOPEHHI
IPTIC, ¢ 3a6e3neucHHs HeOOXiTHOI MBHIAKOCTI NepeiaBatHst indopma-
il KaHaJIaM 3B SI3KY MiX MOOGIIBHUMH poboTaMU i 6a30BUM KOMITIEK -
coM. ToMy aBTOHOMHICTb K€PYBaHHs KOJIEKTHBOM POGOTIB peallizyeThCsl
HUISIXOM TepeknajaHHsl akoMora Ginbine dynkuiit 3 6a30B0ro KoMn-
JIEKCy Ha 6opmoei cucmemu Kepyeanwa MOOUIBHUMU poGOTaMM, IHO
JIO3BOJISIE 3HU3UTY BUMOTH [I0 TIPONIYCKHOL 3AATHOCTI KAHMIB 2B I3KY
1 CKOPOTUTM Yac Horo poboTH.

Hwni crBopiootrhest IPTIC piznoi apximexmypu, SIKi BipisHsIO1LCS
OlIH4 BiJl OJTHOI CXeMOI0 Kepyeantsa KOJeKTUBaMM poGoTiB. [lenmpanizosa-
Ha cxeMa KepyBaliHsl ricpe0ayae OpraMHisallilo 06oHanpsImMKogux Kananic
00Miny iHOpPMALIIEIO MIX KOXHUM POOOTOM KONCKTHUBY W YeHmMpdabHUM
KOMILIEKCOM, Y $iKOMY OTIPalibOBYCTbCSI OCHOBHA YacTHHA Beiel iHdopma-
uiil. Henoslikom takol cxeMy KepyRaHHsl € BUXIJL i3 Najly BChOFO KOJEKTH -
BY Y pasi BIAMOBJIEHHS LIEHTPAJILHOTO KoMiLiekcy (By3ja).

Ilpu deyenmpanizoeaniii apxiTeKTypi OCHOBHY yactuny indopmarrii
OIpatlbOBYIOTH MOOLIBHI poOOTH, a UCHTPANbHUIA KOMIUICKC JIMIIC BA~
Jlae Kepylogi KoMaHau, PoGoTH MOXYTh 1IOEJHYBATHCH B OKpEMi TPYIIH
(knacmepu), iKi BAKOHYIOTb 00HOpioni 3aBJaHHs. Y ULOMY pa3si Kepy-
BaHHsl 3J[iIHCHIOETHCI KOXHUM KiaacTepoM asmorouno. HenomikoM 1iei
CXEMU KCpYBaHHSA € BeluKa WMOBIpHICTD JIOKAaJbHMX BiIMOBJICHb Ta
KOHGIIKTHUX CcuTyalili, fKi nmorpcOyloTh XOINATKOBMX KCPYIOYUX
KOMaH/1 [LJ1s] KoopAMHaLii 1iif poOoTiB.
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Piznonumom kosexmusuux IPTIC € bazamoazenmui (MyavmuazeHmui)
CHCTEMH, 10 SBJISIOTH CODO0I0 CUCTeMH B3aEMOAIIOUMX pobomis-azenmis
(post. 13). V 7axiit cucreMi € aeenm-cynepesizop, SIKUH 3ijicHIOE Kepy-
BAHHS YeHMPAAbHUM KOMIIIEKCOM 6epXHb0oeo PIBHSA, KillbKa dzeHmie-Ko-
opdunamopie cepedrvozo PiBHA W padosux azenmis, OCHAUIEHUX JIOKaJb-
HUMH CUCTEMaMU KepyBaHHs. ‘ )

3 ornsgiy Ha HOBI JOCSTHEHHS B Mikpomexauiui W Miuia}mopusauii'
KOMITJOTEpHOI TeXHIKM OCTaHHIM YacoM cTpiMKo possuBatotsest IPTIC,
AKi MicTsITh ¥ cO0i Konerxmueu mini- Ta mixpopobomis [11.17]. OcobnuBoc-
THMU TakuxX cucreM (Ha BimMiHy Bif eeaurux IPTIC) € Mani i RagMati
PO3MIpH MiKpOpoGOTIB, NPAIIOIOYUX 38 MIHIMATBHUX OOYUCTIOBAIBHUX
TA eHepreTHYHMX pecypceiB. Tlpu 1oOyRoBi Takux mikpocucmem BUKOpHMC-
TORYIOThCH CITellialbHi MEeTOAM KepyBaHHS KOJIEKTMBOM MiKpopoOOTiB,
B0KpEMa, — ANTOPUTM OUHAMIYHp20 BUOKPEMIIEHHS a2eHmie-KoopouHa-
mopie y 1Ipolieci pOBOTU CUCTEMU Ta X@UAbOGUH CIOCi0 IepejaBaHHS
Kepyoyol #1 ceHcopHoi iHdopMaiiii mo KaHalax 38°g93Ky [11.20].

11.5. O6nacTi NpakTn4HOIro 3acToCyBaHHA
poO6OTOTEXHIMHUX CUCTEM

Ha crorogni PTIC mmmpoko BUKOPHCTOBYIOTHCH B Tally3six KOCMO-
HABTUKMW, NOCTIIIKCHHSI OKCAHY, SIEPHOI CHEPIETUKH, TIPOMUCIOBOTO
BUPOOHULITBA Ta IHIIMX cdhepax Mopchkol mistibHocTi. [TpoMucnosi,
Mauinyasiiing, MoGiasni i cnenianizosani PTIC uupoko po3nioBeto-
IDKEHI Y BCIX cyHacHyX BUPOGHUUMX TIpollecax Ta TeXHOJorisx. 3arans-
Ha KinbkicTs po6oTis, IO NIOTH B aBTOMOOUILHIN, €JeKTPOTeXHIUNil,
ximMivpil, xapyoniil, Jerkij ranyssx NpOMMUCIOBOCTI Ta B MalnnHo0yIy-
BaNil PO3BUHYTUX KpalH CBIiTY CTAHOBUTH HMHI OifIBLI HIX 2 MJIH TIpO-
MUCIOBYIX 3pa3KiB i3 cepeaHbopivHuM 30ibmeHsM 10 30%. Kiaskicts
crietmianmizopanux PTIC, npusHaueHux wist pobOTH B eKCTpeMallbHUX
YMOBAX, 3a OCTAHHI KiTbKa pOKIB 301Ab1MI0¢s B cOTHI pasis, OCHOBHU-
MM cdepaMi TTPaKTUYHOTO 3aCTOCYBAHHSI CYJACHUX i NEepCrieKTUBHMX
PTIC € taxi [1pO.

Kocminni docaiowcennsn. OmHi€l0 3 OCHOBHHX 3alad KOCMOHABTMKH
e cropensst PTIC st spiticHenHs pisuKo-XiMiuHuMX, GiOMOriMHMX Ta
THIIMX HAyKOBYX JOCTIIRKeHh TLIAHET COHSIYHOI CUCTEMHU 3a JIONIOMOIoI0
aHaisy o6 IPyHTY, 36WpaHHS 3pa3KiB OPi i BUBYEHHS NOBEPXHI [UIAHET.

Kocmiuna IPTIC, gka nprustadeHa JUisl JOCALIXEHHS NIJIAHETH, CKJla-
JAETHCS. 31 - CIMauioHapHoco KOMNIOMEPHO20 KOMNAEKCY N aemoHOMHUX
MobinvHux pofiomie, 3’ cAHAHNNX MiX c006010 pajtiokaHallaMK i BUKOHYIOUHX
HEeOOXI/IHY HayKOBO-JL0CHHY poboty (dus. euwe). CTalionapHnit Komn-
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JIEKC BUKOHYE napanessHe ONpauloeanHa inghopmayii, 110 HaxXomuTh i3
3emui Ta Bift MOOLIBHUX POGOTIB, opMye i IpuiiMac pillieHHs HI0XO
KEpYBaHHSI pOOOTaMH i [iepelia€ OlepaTUBHI eKCIIEpUMEHTAJIBHI HaHi Ha
3emimo (y Llentp xepyBaHHS KOCMIYHUMM NOJILOTaMM) KAHAIOM JaNeKO-
r'O KOCMIYHOTO 3B’s13KyY. CTallioHapHMIA KOMIUTEKC MOXe PO3TAILIOBYBATHCS
HA WMYMHOMY cynymHuKy JOCTIDKYBaHOI TUIAHETH, N0 3HAXOMUTHCS Ha
craltioHapHiit opbiti Haxg MiclieM, e TIPalioloTh MOOITBHI pobOTH.
KoxeH i3 1ux poboTiB oblanHaHUi Gopmogum supiuysavem, Npu3Have-
HUM 15T BUPiLITeHHsT HABITAIIIHKX Ta HAYKOBO-TOCTITHMX 3a1ay.

Onnielo 3 roJoBHUX 3aJa¥ KOCMIYHMX JOCHIIXEHb € GUKOHAHHA
po6im 'y eiokpumomy kocmoci. 3acTocoByBaHi Misi 1mx pobir PTIC
MOXYTh YCIIIHO KOHKYPYBaTH 3 KOCMOHABTAMU TIpU BUKOHAHHI TaK#1X
TUIIOBUX KOCMIUHMX oIlepauiif, sIK iHcnekuyis KOCMiUHMX Kopabjin
i CYMyTHMKIB [IJIS OLIHIOBAHHS IX CTaHy Ta BMABICHHS VIIIKOIXEHb,
00OCITIyrOBYBaHHS | pEMOHT KOCMIMHUX 06°€KTiB (0COGIMBO THX, Ha 60pTi
SIKMX € SIIEpHI IBUTYHU ab0 eHeproOYCTAHOBKY), 3HSTTS i 3aMitia eKCIe-
PUMEHTaLHUX OJI0KiB, DPWJIajliB i 3paskiB, repegaua najuMsa i BaHTa-
KiB, [MOPATYHOK KOCMOHARTIB Ta iHIIi poboTH.

Hocaioncennn oxeany. Uepes obMexeHi pecypcH KOPUCHHX KOHaMUH
CYLIi CYTTEBO 3pOCTAE BAXJIMBICTh OCHTIKEHb OKeaHy 3 HOro Benues-
HHM PC3CPBOM MOPCBKHX PECYpPCiB Ta 3acobiB ISt HOAANBILOro iCHY-
panHs JiofcTBa. OCTaHHIM YacoM 3HAYHHI IHTEpCC YUCHUX BUKANKA-
JOTh TEKTOHIYHI TpoUeCH W HOCHIIKCHHSt pelibedy JMHA oKcaHy.
HalinepclieKTMBHIIIMM  pO3POOIIEHHAM CyYacHHMX TCXHIYHUX 3ac00in
[IBOJHUX HAyKOBUX JOCNIDKEHB BBaxaloTbcsl mnbokopojani PTIC,
10 36MpaloTh 3pasKy NMOpPil, OYpaBIATb CBEPUIOBUHN, OEPyThL 11podU
I'PYHTY Ha )i OKeaHy Ta BUKOHYIOTb iH1ITy pofoTy.

IMinsojini PTIC MoxyTh 6yTH ABOX THIIB: Ti, IO pyXdtombes 1O HHY,
W bamuckacpu, mo maasaiorb (rexikonrepu). Bonn 3abesncuyrornea
IHTEJEKTYATbHIMI KOMIT'10TepaMH, TiapoJloKaTopaMu, TCACBI3iiiHUMU
KaMepaMu, MaHITyJIsiTopaMy, 3BYKOYJOB/IIOBAYaMH, TiPOKOMITACAMH
Ta THIIMM ITIBOMHMM YCTaTKYBaHHSIM, HCOOXUIHUM Uil TIPOBCICHHS
NiNBOAHUX HAYKOBHUX JOCITIIDKEHD | pobiT B OKeaHi.

Hpomucaoee eupobruymeo. Huni PTIC wupoko 3acTocoByoTh y pis-
HUX cdepax MPOMMCIOBOTO BUPOOHULITBA, HACAMUCPC/L — Y SHYUKUX
8UpOBHUMUX cucmemax, ¢ BOHW MOXYTb OYTH JIEFKO 3al1pOIPaMOBaHi Ha
BUPILIEHHS Pi3HUX BUPOOHUUIHX 3atay 6¢3 peopranisaliii BUPOOHHYINX
JIUBIHOK 1 nmpoMucioBux uexip. Ilepui npomucnosi PTIC BukopucTo-
ByBaIY B 60-X poKax Ha aBTOMaTHYHHMX JiHisiX 30MpaHHS KOPIIYCiB aBTO-
MoGiniB Ha 3aogax dipmu CILIA «JIkeHepan MoTopc». Ix dyHKuioHy-
BaHHSI 3AIMCHIOETECA B Takuit crioci6. KoHpelep nepeminiae yKpinseHi
Ha HbOMY KY30BM Y3I0BX JIiHii TOYKOBOTO 3BaPIOBAHHS, AKa CKJIaJa€ThCA
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i3 IBOX /IeCATKIB aBTOHOMHMX POGOTIB, PO3TAMIOBAHUX TIONIApHO 3 KOX-
" HOi CTOPOHM JiHil Ta KEpOBAHMX 3 OJHOTO LIEHTPY cHcTeMu. Bonu
' MIOYEProBo TiIBOISTE 3BAPIOBAIbHI MICTOJIETU 10 KOPITyca aBTOMAallIUHA

11 -3Bapio1oTk Aetali. KiHeMaTuaHi cXxeMH «pyK» poBOTiB MaloTh Gararo

CTYIIEHIB PYXIMBOCTI, TOMY POOOTH MOXYTh NEPeCcyBaTH 3BapIOBaNIbHI
- THCTONETH, VYUY 32 CKJIATHMMMU BUTUHAMM KOpITyca aBTOMOOUIS.

V SltioHii cTBOPEHO IPOMUCIOBHIA IHTEAEKTYabHUI pobOoT, NpHU3Ha~
YeHuii JUIS BUKOHAHHSL CKIIAAANBEHO-MOHTAXHUX pOOIT i3 BisyalbHUM
xoHTposieM. PoGoTt Kepyerhest BUpilTyBayueM, siKuii hopMye HeoOxigHnit
TPOrPaMHAMiA PyX, IO BiAIPaIlbOBYETHCS €JICKTPOTIAPABIiYHOIO CUCTE-
MOW. 3axBaT MaHiNyJsitopa OocHalleUMi TAKTWIBHUMHU JNaTYMKaAMMU,
VY cucTeMi Bi3yalbHOro CrIpyUiTHATTS BUKOPUCTOBYIOTLCS JIBI TEJIEBi3ilTHI
Kamepu, obsaHaHi YepBOHO-3eNCHO-CUHIMY GUTBTPaMu AJ1s1 po3Ni3Ha-
BaHHY KOJNBOPY IpenMeTiB. PoboT 30aTHUM po3ITiZHABaTU TNpEAMETH,
oOMexeHl IIOIMHAMNY ¥ Ui HAPMYHUMU [IOBEPXHSIMU 32 clleHiaIbHO-
ro ocBiTienns. BapTicts po6oTa cTaHOBUTH Giibml K $500 Tvesy.

VY Pocii cTBOpEeHO mpanchopmruuil aémoHomuuil inmezpasvHuil pobom
(TAIP), sixuit sBisie cobol0 TPUKOIICHE 1aci, Ha SIKOMY 3MOHTOBAHi
CEHCOpHA cucTeMa i HI0K KepyBanHs. o ckrally yeTaTkKyBaHHsI po6o-
Ta BXOJSITh ONTUYHMI JanexoMip, HaBiraliHa mizcucreMa i3 aBoma
pagioMasikaMi i KOMITACOM, KOHTAKTHI AaTYUKK, JaTYUKK KYTIB Haxu-
oy BizKa, TafiMep Ta iHIui ipucTpoi. OCHOBOIO MiICUCTEMU KEPYBAHHSI
pobora TAIP ¢ 6opmosa neiipomepexca, sika peaisye pizHi airopuT™Mu
OTPALIIOBAHHS CEHCOPHOT 1H(1)opmau11 TIIaHyBaHHST ITOBC/IHKY i Kepy-
Bamm pyxom pobora.

Itaxnii crBOpeHi poﬁom Ty «Pobogoak» Ha KoMOGiHOBaHOMY
Kmne}m—xpoxquomy 1maci, OpusHaveHi s JOCHIIKCHHS TIpollecin
y ByIKaHaX. «Po6osoarx> 0ysio BUITPoOYBAHO TiJ Yac BUBEPXKEHHS BYJ-
kana Etna B 2003 p.

V pi3HuX KpaiHax cBiTY CTBOPIOIOTLCSE pOOOTH BEPTUKAIBHOIO Mepe-
MINEHHS I JeTCKTYBaHHS BEPTHKAILHO PO3TAINOBAHMX KOHCTPYK-
Lif, BUSIBJICHHS BUOYXOBMX PCUOBUH, TIPOTUIOXECKHUX OIlEpauii,
BUPI3aHISE OTBOPIB y CTiHAX analouux pes3epByapiB Ta BUKOHAHHS
IHIDMX BUIB pOGIT.

Pospobyieno Miniatiopti po®oTH 3 JUCTAHIIAHMM KepyBaHHSIM
W pisHUMU KOHOIrypallisiMM cHcTeM wMeXaHiyHoro pyxy. MiHipobotu
MOXYTh ITCPeMILUATHCS B TPyOax Majimx AiaMeTpiB i 3miffcHIOBaTH Tex-
HIYHy JiaTHOCTUKY (IHCTIEKIIi10) BHYTPIILHIX IOBEPXOHL TpyO, BUSIBISA-
TH B HUX CTOPOHHI IpeIMETH Ta BUKOHYBATH iHIII onepaLlii.

ITin erioro posBMHYTHX KpalH cBiry (rojoBHuM umnHoM, CILHA
1 SInonii) mie Mincnapodna npozpama 3 nepcnekmusroi pobomomextiku
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(International Advanced Robotics Programme — IARP), noxinukana
CIIpUSITM CTBOpeHHIO nepcnexmuenux PTIC, sIKi MOXYTh 3aMiHHTH
JIIOJICH Y BaXKUX, HIKIIUIMBHX i HeOe3lIeYHHX YMOBaxX poOoTH. Y Mexax
IARP Bu3HauyeHi OCHOBHI cTpaTteriqsi Hal'IpHMH posputky PTIC, no
SIKUX HAJleXaTh:

* inTenektyanbHi PTIC npuiiHsaTTs pilieHs;

» mepeacesi PTIC, saxi nipaizorots B Infernet, a TaKOX y TJI0GaILHNX,
KOpTNOpaTHBHUX Ta IHIIAX cHCTEMaX i Mepexax;

* adanmueni PTIC, 3actocoByBaHi ¥y IPOMUCTOBOCTI, aTOMHIll eHep-
reTHLl, MeMiLMHi, 6ioiHXXeHepil Tolo;

* MiHi-, MiKpo- ma Hanopobomu, 3aCHOBaHI HA CYYacHUX HOCATHCH-
HSX €IEKTPOHIKH, KOMII'IOTEpHOI TEXHIKU I MiKPOMEXaHIKH;

¢ PTIC y GyniBHMIITBI, CiIECEKOMY FOCTIOAPCTRBI, MEAULIMHI, Nepe-
poO6ili Jicy, y BYTriJIbHiM Ta iHIIHX Taly3siX TPOMHCIOBOCTI,

* MepcoHANTbHI poBGOTH JUIg PEMOHTY Ta 0OCIYTOBYBAHHS BOK3AIB,
roTeniB, KJIiHIK TOUIO.

KmouoBuMu HanpsiMmamy po3Butky PTIC ¢ posumpe}{}m crieKrTpa
iHdopMaiiii, SIKy BOHH CHpUItMaAIOTh, 30UIbILECHHS O6CATY 1T onpaiio-
BaHHY, DOJIMNILCHHA CEPBICHUX MOXJIMBOCTCH CIIAKYBAHHSI 3 JHOIM-
HOIO-ONEepaTopoM st IIBHIICHHSI THYYKOCTI KepyBaHHA 00’ ¢KTaMu
pi3HOI ipypony i NMpU3HaIeHHS.
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Po3pin 12

IHTENEKTYAJTbHI CUCTEMW
" MPUAHSATTA PILLEHb

12.1. OcHOBHI NONIOXXEeHHA

Jhiomuui y mnpoiieci CBO€l XUTTEMISNBHOCTI YacTO AOBOJUTLCS
npuiimamu piwenns B Til 9u iHWiA cumyayii, wo ckranacs. Ipuiinam-
mam piwens Ha3UBAIOTh BUPOOJEHHS peKOMeHAAllid IOH0 BUOOpY
OnMUMAanbHe2o pieHHs BAHWUKIO! IPOGIEMH 3 KiJIbKOX MOXJIMBHX ATb-
TEpHATUB.

TpagnuitHUM criocob0oM TIPUIHSTTS TIOIMHOIO pilieHb Y CKJIafHUX
(eKCTpeManbHUX) CHUTYAUiSiX € BHUKOPUCTaHHS KOAEKMUGHO20 DPO3YMY
(3Hans, yminp) MUBIXOM OpraHisalii Tak 3BaHOI Mo3koeoi amaxu, B sIKiii
6epyTh YHaCcTh creniaibHo i1ibpani ¥ (hyHKLIOHAIBHO CTPYKTYpOBaHi
IpYIM ¢haxieyie (SKCNEPTiB) POAMHHMX NPOQECiit, XapaKTepHuX Ui
rieBHoi TIpO (posn. 4.4). Ti MeTolo € KonekTHRHe 06roBOpeHHS i 10CTi-
JOKEHHS CATYaLli, 110 CTBOpuUjacs, 3 pmmx TOYOK 30py. Bukopucro-
BYIOUH CBIM JXUTTEBMIA JOCBi, 3aranbHi # npodeciitni suanus, daxinii
MTPOTIOHYIOThL PilIEHHS 3aad, sIKi NOTIOMaraloTh 3HANTH BUXIM 31 CKiaz-
HOI cuTyallil. Pe3ynsTatv «moziosoi amaku» ananisye i oliHIOE Hesa-
JIEXHa, TPYHa eKCHEePTIB, sIKa NpyiiMac ocTaTtoune pillleH s 3 [IPUBOLY
obrosoposanoi HpobleMu.
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Puc. 12.1 — Yaaraiphena d)ylllmlonam.na cxeMa moﬁam.nm
iNTeNeKTYaNbHOl CHCTEMH IPHIHATTA pilteHb
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VY mpoueci BUOOPY ONTHUMAaJBHOTO BapiaHTa 3 KUTBKOX MOXJIMBUX
aJlTepHATHB (axiBlli, O NpUAMAIOTh PillIeHHS, 3MIHCHIOOTE BIITIOBIN -
Hi po3ymosi npouyedypu, y TOMY UMCIi:

'« HaBYAIOTLCA Ha CBOEMY i YYXKOMY JOCBIf;

* TIOTIOBHIOIOTH i 3aHOBO CUCTEMATU3YIOTE CBOI 3HAHHS;

* po6JIsiTh BACHOBKY Ha OCHOBI aHaJli3y HasiBHOTO AOCBily Ta 3HaHb;

* MOSICHIOIOTh i OOIPYHTOBYIOTH, YOMY BOHH AiAUUIM TOI'O YN iHIIO-
ro BUCHOBKY;

¢ MiJBUINYIOTH PiBEHb CBOET KOMIIETCHTHOCTI TOLLO.

CucteMM IITYYHOTO iHTEJIEKTY, SIKi Modearotome TIOMIOHI PO3yMOBI
MIPOLICAYPH 371l ONepamueHo20 eupiuteHHs IHTENIEKTYaIbHHMX 3a7a4, 110
BUHUKaIOTE Y pisHuX IIpO, Ha3UBaIOTh iHmeseKmyatbHUMU cucmemamu
npuiinamms piwens (ICIIP). ToioBHOIO 0COONUBICTIO IIMX CHCTEM, SKOIO
BOHM BinpisHAI0Thes BiA iHmnx TuniB KCIII, € nnanysanns niiecnpsi-
MOBaHHX Aiil 1 IPUITHATTS pillleHb ¥ CKAQOHUX (eKCIPeMAanbHUX, Kpumu-
HUx, gopc-madxcoprux) cumyayisx, Now'sizaanux i3 gedinmvroMm yacy,
HETMOBHOTOIO iH(pOpPMaIlil Ta IHIUMMA 0BCTABMHAMMU, 110 YCKIaAHIOIOTH
pobory 1CTIP, aka npaiioe ¢ peaastomy macumabi yacy [12.1—12.10].

Ak i 6ynab-sKa iHTenekryansHa cucreMa, ICITP dyuxuionye y easxcko
gopmanizoeanux TlpQ i BUKOpPHUCTOBYE Modeni MONCHKOTO MUCIEHHS!
M maM’siTi, IO IPYHTYIOTLCS HA BUKOPUCTAHHI HASIBHOT'O JOCBiNY, HHPUIL-
OaHMX HaBMYKAaX, 3HAHHSIX Ta CIocofax eBpUCTHYHOIO MUCICHHS TBOD-
uis KCIII. ICITP oenayioTh y cobi JHOACEKUI iHTeNeKT, idopMartiii-
Hi TeXHOJOril, IHTeNeKTyallbHe IporpaMHe 3abe3leveHHsi, a TaKoX
JIOCBIi/1 Ta 3HaHHS JONCTBA, HaIPOMaiKeHi 10 1boro yacy (posi. 3).

12.2. CTpykTypa Ta PyHKUii cucTemMn NPURHATTA
piweHb

Ha puc. 12.1 HaBeneHa y3aeanbhena QyHKUionatsna cxema 2aobanbnol
ICIIP, npouiec dyHkuionyBanHs Kol 31ificHioeThesl Taki yunoM, Ha
rigcTani ananizy copMOBaHOI CUTYaLI, NMOB’SI3aHOT, HATPUKJIIAL, i3 Koc-
MINHOKO 3arpo30l10, UeHmp Kepysawus i wnpuiimsmms piwens (I[KIIP)
cucmemu MOBUHEH BUPOGHTH oTtepaTUBHi PilleHHS 10/10 YCYHEeHHS el
sarposu. Y posnopsyukedni IIKIIP € possunena Mepexa giddarenux
inmenexmyanvrux komn’romeprux komnaexcie (IKK), no cknamy sxux
BXOIMTEH BUPIILIYBadi, CXOBMIA 3HaHb, OaHKW MoJesicil, anropuT™iB Ta
jHmi anapaTHO-TIporpaMHui 3acobM OITpallioBaHHsl IHTENIeKTYalbHOI
indopMauii (posna. 3.3).

TonoBHnM 3aBRAHHAM cCUCTeMM € opMyBaHHS i peatizallisi 3adau
xepyeanns iHQOpMaLiiHAMH TIOTOKAMU Ta HpuliHAmma piwiers THORO
YCYHeHHst KocMiuHo! 3arpo3u. Ha 6asi indopmarii, oTpuMaHoi Bin
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KOCMi9HMX Ta HaszeMHBUX 3acobiB cnoctepexenns, LIKITP po3pobnsie
oTIepaTUBHI 3a¢danHa, OB’ A3aHi 3 pO3B’I3alHAM 11X 3anad. [ToTiM BiH
posnoainge ix Mik IKK, gki BupiluyroTs 3asHadeHi 3aiavi i nepeqaloTs
y HKIIP ix pesynsraty Ta pexoMeHIaulii 11010 pearyBaHHA Ha CUTya-
HiXo, JKa cKanacs.

Ha mincrapt umx pesynpratis i pexomeHpauiii LIKIIP npuiimae
pllnesss mono Jiksigauii kocmiugoi 3arposu. Y pasi notpebn HKITP
MOXe BUPOGUTY HOBI ckopekmosani 3a60aHHs i TIOBTOPUTH BECh IIMKJI
BUPOONCHHS T MPUIHSTTS PillieHb.

VY uporieci podorn ICITP 3miiicHioe HeriepepBHE NPpUliHAmmsa pilueHs
y pednvitoMy uaci 3aJIn51 BUPOOTEHHA i, afcKBATHUX BUHAKIIIN cUTyai.
V rponeci eporo dyuxirionysanua ICIP 3nikicHioe Taxi aii (posn. 3.3):

* Ha JifcTasl aHaNi3y MOTOYHOI CUTYallil (hOpMye hnepaunnuii onuc
cumyayii B TEpMiHAX MOGU CUCTEMM;

» ymounioe (TOTTOBHIOE) 1Iel ONHC, 3iCTABNAI0YM HOTO 3 Modeasmu b3,
i GopMye modess cuTyallil B TepMiHaX 3HaHb CUCTEMU, TOBTO 3AiiicHIOE
MIPOLleC Po3yMIHHA CUTYALli];

* SIIICHIOE TIEPeXJTa OITVCY CUTYallii HAa BHYTPILIHIO MOBY CUCTCMU,

* 3 ypaxyBaHHIM Modeai cumyayii opMye BINTIOBIIHI inmeaexmyans-
Hi 3a0qui ¥ BUOUpAE arzopummu 1X BUPIUICHHS;

* gupiuiye TIOCTABCHI 3ddaui LJISIXOM CIIBHOTO BUKOPUCTaHHS
Mojeli cuTyalii, obpaHux Mopelicii MUCACHHS # MOofaHHs 3HaHb Ta
AITOPUTMIB BUPILUCHHS 3a1ayi;

* inmepnpemye OTPUMaHI pilllcHHs 3a]1a9 i POPMYE anropuT™ peary-
BAHHS CHCTEMM Ha CUTYAIlilo, 10 CTBOPUIACH;

* BIIMBAC HA CUTYAIIC 33 JIOTIOMOIOI0 BMKOHABUMX allapaTHO-TIPO-
I'PAMHFX TIPHCTPOIR, WO BUKOHYIOTH Jiii, TIONO/RKEHI 3 TIOCTABNEHOIO METOIO.

Cyuacni ICHP, 3azBuuaiil, 1ipuiiMaloTh caMOCTiiHT pilLEeHHSI 1110/10
BHGOPY Ta 3aCTOCYBAHHS TOrO YM iHIIOro BapiaHTa BUPILLIEHHS TpobJc-
mu. 3a rotpedbu [CIIP MoXyThk HajaBaTH KOpUCTyBayaM MOXJIUBI Ba-
pialTH pillicHb TIPOOJIeMH 3 OLIHIOBAHHIM HACHIfKIB peaizallii KoKHO-
IO BapiaHTa.

OcxoHolo ckianoBolo MactuHowo ICIIP € nidcucmema xepyeanus
modeasmu (IIYM), npusHaueHa JUISE MOOAIOBAHHA 306HIMHbOI cumyayii
il Bubopy Binmosigaux mogeneit y 63. o cknany ITYM BXoasTs:

* bank modeneii cumyayiii, o GoPMy€EThCs Ha eTalli HaUaHHA CUCTE-
MM T MiCTUTH y cOBi CTPYKTYpOBaHy MHOXMHY CHUTYalliil, XapaKTepHUX
st nawoi TlpO; '

* 6n0K (npoyecop) nowyxy, epebupantis i aHa3y (npozoHy) MOLENEH;

* inmenexmyansuuil inmepgeiic, SKVii 3abe3rieuye IHaNOroBHil pe-
XUM CIiNKyBaHHA KopuctysadiB ((axiruis) i3 cucTeMolo B mpoileci
MPUIHSITTS pillleHb. -
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IIYM 3pificHioe IIoUlyK, TeHepallilo, iCHUT, pecTpYKTypu3allilo
i KoMOiHyBaHHSI MozeJiel, pealisallilo 3B’S3KiB MiX HHUMM, BeJeHHsS
IOBIIHYKA MOjleieii TOIHO.

Y ITYM cygacHux ICITP BUKOPUCTOBYIOThCS npeuedenmui (posi. 8.6),
netipomepexcesi (po3i. 10), neuimii (po3n. 14) 1a kombinoeani (2i6puokni)
MoOeni, O CKIANAIOTLCS 3 MOJeNIe 3a3HAUeHUX THIIB.

Ilidcucmema eeomouiiinoi adanmayii ICI1P 3pificHI0€ MOLIYK ONTH-
MAaJILHOIO pillieHHS Ha OCHOBi BUKOPUCTAHHS FEHETHYHMX ajJITOpUTMIiB
Hacmpotosanus modeneil | cenepayii piwens, 30KpeMa — €BOJIOIIHHUX
METO/IB I'PYNOBOTO OGJIKY apryMEHTIB (po3. 8).

Ilidcucmema ananizy, oyinroeanHs ma eu6opy anbTepHATUBHUX piliteHsb
31ACHIOE:

* iMiTaliifHe MOJe/IOBaHHS aJILTEPHATHBHUX BapiaHTIB PillIeHb;

s JOCHIIDKEHHS i BUOip (ONTUMIi3aniio) NMpUHHATHUX iMIiTAllifHKX
MOJIENIE 3 BUKOPUCTAHHAM METO/AIR 00’ €KTHO-OPICHTOBAHOIO T1ady-
BaHHS €KCIIEpUMEHTIB;

* OLIHIOBaHHS Ta BUOIp ONTUMAJIbHOTO BapiaHTa pilleHHs Ha T~
CTaBl aHaki3y pe3yNbTaTiB IMITALIHHMX CKCIIEPUMENTIB 3 YPaxyBaHHIM
3alaHMX KPUTEPITB ONITUMI3ALLii.

Y mpoueci crBopenss ICTIP apiiicHoeThest nonepenniit (neped-
npoexmHuil) ananiz NPUIHAMUX pildeHs, CHPAMOBaAHUI Ha MaKCUMAJIbHE
cnpowenns 0iti, IKi BHKOHYBATUMYTHCSI B peaavHomy yaci poborn 1CITP,
Ha nepednpoexmnomy etani 3niiCHIOETECS PO3POONCHHS MOXAUBUX
cuyenapiie po3BUTKY MO/, BUSHAYCHHS MUIAXIB | MCTOAIB 3MCHINCHHS
BILUIUBY HECTIPUSTAMBUX YUMHHUKIB Ta iH.

12.3. O6nacTi NpaKkTUMYHOro 3acTocyBaHHA
iHTenekryasibHUX CUCTEM MNPUNHATTA
pPilleHbL

Inst BUpinieHHst npaxmuunux 3adaq nputinsmms piwens y CHIA
1 SlnoHil cTROPIOIOTLCS CKAaZHI KowToBHI kKoMiulekcHi ICTIP. Ochos-
HO10 chepolo iXHIX NpaKTUYHUX 3aCTOCYBaHb € Oisnec-npouecu Wi inan-
cogo~-exorominni chepu, 1o Yuca gKuxX Haaexartb (posj. 8):

* aHaJi3 KOH’IOHKTYpY PUHKY 3ajJs1 BUOOpY CTparTerii BUXony i3
KPpW30B0O1 CHTYalLii;

* ¢hopMyBaHHS NOpTQCis iHBECTHLI;

* [DIAHYBAHHS IPOMHUCJIOBMX 3aMOBJICHb;

¢ OLIIHIOBaHHSA (PIHAHCOBUX PUIHKIB;

* BUOIp iHBECTOPA, CTPAXOBOI KOMIAHIT TOIIO.

Huni ICITP ycninrso 3actocoBylothes i B iHunx IlpO, cepen sikux
MOXHa BUOKPEMHTH:
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* npomucnosicms — MOHITOPMHT (HenepepBHUIF KOHTPOIB) i TIpHii-
HATTS pilllcHb OA0 3anoGirands Ta JiKBilalil HacTigkiB apapiii Ha
aTOMHUX peakTopax, HadTOXiMiUHUX 3aBoJaX, €JEKTPOCTaHINSIX Ta
IHILIMX BEJIMKHMX IIPOMUCHOBHX 00’ €KTaX;

* obopory — BUMDIp cTpaTerii Ji¥ Mif yac Hanaay cynpoTuBHuKa abo
TIpH TEPOPH3MI;

¢ Meduyury ~— TIPHIHSTTS pilueHb IPY HalaHHI IUBUAKOI JONOMOIH,
y BUbOpi 3ac0o6iB JIIKYyBaHHS, TiKapcbKUX NpenapariB Tomo. (po3a. 9.6).

ICITP BxoauTs o cKnasy KoMirorepHoro KoMiekcy 1HIKTIP (mus.
puc. 12.1) xocmiunoro arentcrBa CIIIA NASA, ne pospoOGmorrs Ta
IPUIAMAaIOTE PIINEHHS IIONO KEPYBAHS A0A60MAMU KOCMIYHUX KOpabaie
T4 NOPSTYHKY KOCMOHABTIB Y pasi IO3allTaTHOI cUTyallii Ha 6opry
KopabJsi.

[epcnekTBHMM HanpsiMoM po3sutky ICIIP € BuKOpMCTaHHs iX
B inmezpoeanux potomomexniunux cucmemax (IPTIC) (poan. 11) ax yen-
mpaavro2o 6az060e0 Komnaexcy, MO 3MIACHIOE ducmanyiline Kepyeanua
(QYHKLUIOHYBAHHIM aBTOHOMHMX MODUTBHHMX POOOTIB, AKi Y3TODKEHO
BUPIUIVIOTE 3araibHy 3aJaquy po3pobieHHs Ta NPUIHATTA PIlCHb INOR0
BIUIMBY Ha 00’ CKTY HaBKOJMUIUHBOTO CBITY.

CTpiMKHH POSBHTOK TEOPETHUHOI'O aniapaTy Ta 3aco0iB MOAEII0BaH -
Hs, KoMepliinuit yemix i snaure nommpennst ICITP B pisHux rany3ssx
E€KOHOMIKM i BUPOOHHATITBZ OOYMOBUIIO IXHE 3aCTOCYBAHHS B CydacHUX
Cumyauitinux yenmpax 3aXyIHIX Kpaid, e TpUiMaloThCsl KiHOYOBI HoJli-
TUYHL pitersst # MOJEIOIOTLCS. KPU3OBI cHTyallil B PI3HUX KpaiHax
CBRITY.
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Poapin 13

MYNbTUATEHTHI IHTENEKTVYAJSibHI
CNCTEMMN

IIpoGnema «inghopmayiiitnozo eubyxy», TNMoB’sd3aHa 3 HeOOXiHHICTIO
OIpallloBaHHs BeJMKUX 0O0CAriB HarpoMamxeHoi iHdopManii (dus.
Bemyn), 3yM0OBIIO TIOSBY Tak 3BaHUX myavmuazenmuiix cucmem (MAC)
[13.1—13.35]. OcHOBHMM NpU3HAYEHHSIM 1IMX CHCTEM € OIICpATUBHMIL
nowyx i eumse inghopmayii 3 pisHUX JLKEpeN Ta HaCTYIHe il olpallloBaH-
HA JUISI TONAIBLIIOTO BUKODHUCTAHHSI B cucmemax hpuiinamms piuteHs
(po3zm. 12).

MAC € inmenexmyansHolo cucmemoro, L0 3/1aTHa 3xiHCHIOBATH Ore-
PaTUBHWI ananiz, nodannsa, opzanizayi, onpamroeants ta 36epexcenns
incdopmanii. Tonoprnmu jkepenamu iHdopMatiii st MAC € indopma-
IIHI pecypcH MMOGWILHUX CUCTEM Ta MepeX (I'OJIOBHUM YHHOM —
Interner), a takox B3, oHTojOri, NporpaMHc 3abe3redeHdd JHIIMX
CHUCTEM, €NeKTPOHHI Mara3uHM, MyOaikaulii TOwo.

Y MAC BukopucroByioTeca Metoau i sacobu KCIII, cepen nnx —
MoOJei MUCACHHS M MOJAHHS 3HAaHb, MEXAHI3MH OIIPALIOBAHHS 1IPH-
pPOIHO-MOBHOI iH(hOpMaLi Ta iHLI IHTCICKTYANLHI KOMITIOTEPHI 3ac0-
on (posn. 5-8).

OcHoBUMM nipusHaueHHsiM icHylounx MAC e nomyk indopmanii
B Internet Ta ii nopansvule onpatwopaHs. Iopsit i3 M MAC sHaxos1n
TAKOX 3aCTOCYBAHHS Y cucmemax KepyeanHs Bl/lp()()‘l-ll/l‘l]d MU I1poLICCaMu,
PYXOM Pi3HUX BUIIB TPAHCIIOPTY, BEUKUMU iHDOPMALIAHMMY CXOBU-
IAMM, a TAKOX B ¢-KOMEPIlii, crcTeMax HaBUaHs (TLIOTOPY), eNeKT-
poHnux 6iGmiorekax Ta B iHwmx IlpO.

13.1. CrpykTypa v (pyHKLUii MynbTUareHTHol
cucrtemm

Ha pumc. 13.1 HaBesiena cTpykTypHa cxeMa MAC, o ckiiafy KOl BXO-
ISITh Taki npozpamuo-anapamui 3acobu |13.1—13.35].

1. OcnoBowo MAC € cmpykmyposanuii komniekc iHMeNeKmyanbHux
azeHmig, KOXHUAU 3 sIKMX SIBASIC cobOI0 npoepamuuil (8uxoHaeuuil)
Modyas, OPIEHTOBaHMI Ha BUpIILICHHS TICBHOIL [Hmenekmyanvrol ingop-
mayiinoi 3anadi, Ky NOCTABUB Mepel HUM Kopucmyeay (éaacHuk).
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3. Onmonozia — creyiani-
s06ana b3, y sxiil 36epira-
10TLCST KOHUCHAMYAbHE 3HAH-
s TIpO Ta dyHKitionye
MAC (po3n. 5.2).

4. basza oanux MIiCTATb BIIOMOCTI IIPO BHYTPIILLI PECYPCH CHCTCMHU,
MICLE3HAXO[DKEHHS U OCHOBHI XapakTepUCTHKM JiXepel iHdopmatiii,
3B’ 93KY MDK KOMIIOHEHTAMM CUCTeMH Ta iHIy ciyx6oBy indopMalli.

OcuHosunrM tirroM areHTiB MAC € inmepdeiicni azenmu xopucmyeaua,
JI0 SIKMX HaJeKaTh MeHedHcep 3anUmy, KoOyedasHUK 3anumy, gizyanizamop
supiuienns 3adavi Ta iHMi areHTw. BoHK 3IiMCHIOIOTE - BE3M0CEPEII0
B32€MOLIIO 3 KOPUCTYBAYEM, BUKOHYIOTH Ji0ro iHCTpyKIlii Ta KOMaHIH,
pearyiorh Ha OLUHKH KOPHCTYBa4a NOA0 BUPIHICHHS 3a/ad, aAallTyIoThes!
J10 it0ro IHIMBIAYATBHUX OCOONMNBOCTEHR TOLIO.

Iopsin i3 arenramMu kopucmyeaua y cknagi MAC (PyHKUIOHYIOTh
TaXOX TaKi BUIN azenmie (pyc. 13.1):

« aeenm-oucnemuep (DispAg) xoopmunye poboty Beix arentis MAC;

» azenm Oili (ExpAg) BUSIBISIC i1 OIMCYE KOHKPETHI cUTyallii Ta nii
po3B’A3yBaHoOl 3a0a4i;

Puc.13.1. — CrpykrypHa cxema MAC
————— 3R’ST3KU MiX aTeHTaMu
—— jdopMaLiitai noToxn
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» aeenm b3 (DbAg) 3niiicHioe cmpyxmypysanns i HarpoMalXXeHHs
3HaHb y b3;

* azenm xomyHixauiii (ComAg) eionoeidac 3a Hadanna azenmam Kana-
218 36°33KY;

* qzenm-cnocmepieay (ActAg) cnpuiimae ii hixcye 0ii inuux azenmie MAC;

 aeenm danux (ParAg) dopmye 6a3oei munu danux, wo suxopucmogy-
1omubea 045 OnUCy napamempie po3g’s3yeanoi sadaui.

OcnopauMn gyuxuiamu MAC €:

* 3abe3neveHHst HiaJIoTOBOI B3a€EMOJIii KOPHCTYBaya 3 areHTaMm;

* JCKOMIIO3MLIST (MONLT) po3B’A3yBaHOI 3a/iavi Ha mif3agadi # pos-
1o0ia iX MIX areHTaMu;

¢ KOOpHMHALIiSI CIIINIBHNX TUIAHIB N1 areHTiB;

* oprasizauisi CHHXpOHHOI B3a€MOJIii MiX arcHTamu;

* BUpillleHHA KOHQJIIKTIB MUK areHTaMH;

 indopmauiiiHa miTpMMKa # BiTHOBIIeHHsI 0a3 janux i 3HaHb MAC;

e amanTaiis 10 3MiH HaBKOJMIIHBOIO (MEPEXEBOro) cepelloBrina
HUISIXOM TIporpaMHoi 1mepebynosu (pekondirypalii) areHTHOTO CIBTO-
BApUCTBA CUCTEMU.

Jlo uncna ocHOBHHX ITPOOJIieM, 13 IKUMM CTUKAIOThC pO3pobiioBayi
MAC 3a i1 nnpakTiH4HOI peaisailii, HajleXaThb:

* JIEIUIbHICTD CTI0CO0IB [TEpeMIlEHHS arcHTIB MEPEeXel;

+ BepudiKallist areHTIB (30KpeMa — 3aXUCT Bifl Bipyci);

* JIOTPMMAHHS areHTaMy ITpaB [IPUBaTHOI BIACHOCTI;

* 30epexeHHs areHTaMy KoHDizeHLIHOCTI (TacMHOCT) iH(hOpMaLT;

* TicpeHace/IeHHsI MEpeXi areHTaMy;

* CyMiCHICTh KOJY areHTiB i3 IporpaMHO-ariapariuMu 3acobaMu
CUCTEMU, SIKilt BOHM DYHKUIOHYIOTH, TOLIO.

13.2. dyHKUIOHanbHIi BnacTneocTi
iHTeneKTyanbHUX areHriB

OCHOBHUMU 61acmueocmamu inmesexmyanshux azenmic ¢ |13.4—13.8]:

* HasiBHICTb 6a306uX 3HaHb areHTa Npo cebc i HaBKOJMIIHE NpO-
rpamMHe cepeoBULLE;

* KepoeaHicms — BUKOHAHHSL o1Tepalliil BillIIOBiiHO 110 11paBuJI rose-
NHKHY, YCTAHOBICHUX KOPUCTYBAUEM;

* aemoHomuicme — caMocTiifHe (yHKUiOHYBaHHsS 6e3 BTpydaHHA
(neTaybHUX iHCTPYKILH) KOpHUCTYBaya;

s aKmueHicms — 3JATHICTb BUSBJISITH BJIACHY iHIL[IATURY, IUIAHYBATU
JNOLIbHI Jii, TeHepyBaTH Ll ¥ AiaT¥ pallioHaIbHUM o0pa3oM st ix
NOCATHEHHS,
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* CAMOKOHMPOAL BHYTPIIIHLOI'O CTaHYy Ta Hiif;

* peakmueHicmb — AJCKBATHE CIPMIAHATTI IPOrPaMHOro (Mepexe-
BOI'0) ccpelloBHMINA M BinnoBiAHA peakllis Ha iforo 3MiHu;

* cnigpobimnuymeo — 3MATHICTH B3AEMOZISTH 3 iHUIMMM areHTaMM 1Jist
JOCATHEHHS CTIUILHOI METH, ITOCTABJIEHO] IIEpel HUMM KOPHCTYBadamH;

* adanmuericms — ananTanig o 3MiH vy MAC i1 BimmoBigHa 3MiHa
CBO€]1 TIOBEIHKH 3aJIe3KHO Bill CUTYallii, 110 CKJIAAC;

* CAMOHAGUAHHA W CAMOBOOCKOHAAEHHA Ha OCHOBiI HarpoMamkKeHOoro
IOCBiy PO3B’A3yBaHUX 3a/1a4;

* CHIAKYGAHHA Ha PiGHI 3HAHD — MOXJMBICTH B3a€MOMIT 3 KOPUCTYBA-
UeM HPUPOOHOIO MOS0K?, HABIMXEHOIO 10 JIONCHKOTO CIIIKYBaHHS;

o monepanmuicmo (ineapianmicmy) NO TIOMMJIOK ab0O HEBIPHUX Miii
KOpUCTYBava.

PosrnsiHyTi BUILE areHTH MOXYTb OYTH crayionapuumy abo mobins-
Humu. Mobireni azenmu MOXYTEH 3ajIAINATH BigaJeHu# KJIIEHTCHKUM
KOMIT'IOTep KOPHUCTYBaua i HepeMiliaTicst Ha cepBep Ml BUKOHAHHS
CBOIX i, a IOTIM noBepraTucs Ha3al,

BignosinHo Mo cydacHHX TOMIARIB CreliaicTiB Woao Mojeseil
MUCJICHHS! G2enma-Arouny THTEJeKTyYabHi areHTH MOXYTbh TakoX MaTu
NePeKOHAHNA, Baycantisl, 30606 a3anms, Hamipy i MaTH Taki BJIACTUBOCTI, SIK
coylanbia noceoiHKa, PalioHaIbHicms, npasousicms, Go6pO3UMAUGICMD TOLLIO.

HerarnBHUM TIpUKJIAJOM BUKOPUCTAHHS IHTENEKTYaJbHUX areHTin
€ gipycu, YIPOBAKYBAHI B nporpamHe 3abesrieyeHHs Tiel au iHuIoi
CHCTEeMU [N Opravizalii nepedois y ii poOoOTi.

OCHORHOIO XapaKTEPUCTUKOIO IHTEJIEKTYaTbHOTO areHTa € Horo men-
manvia Modeanb, AKa MiCTUTL y cobi:

¢ QITMCaHHY MOXJTMBOCTCH Ta CMOCO0iB BUKOPUCTAHHS arcHTa;

* 1TOYATKOBI ¥ NMOTOUHI 3anaui (hamipu) areHra;

* MOXJIVBI pe3ybTaTy BUPILCHHS 3anay (30606 93ans areHTa);

* npasuaa nogedinki areHTa B THX UM IHUIMX CUTYaUisx, SAKi BU3Ha-
YaloTh CYKYITHICTh HOIo MOXJITMBUX «BIATYKIB» HA TIOTOYHI 3MiHH HABKO-
JHIITHBOTO TIPOTPAMHOTO cepeloBUiLa.

Inrenexryanshi arenT MaloTh ampufymu, Kl MICTATh Ha3BY Aaam-
¢hopmu (i3 cneundixkauico cepBiCHUX MOCJYT 1 BJACTUBOCTEN areHra),
ajipecy, MPU3HAYEHHS CEPBICiB areHTa, CTYMiHb IIPIOPUTETIB cepBiciB Ta
iX 3aCTOCYBaHHsI.

Y arentiB € inmepgpeiicu (IAgentMessage), uepe3 sIKi BinOysacThcs
CTILTKYBaHHS MiX areHTaMM IUISIXOM TIpUiMaHHs-IIepenaBaHist [oBi-
JOMJIEHb, SIKI MICTSTHL OCHOBHY ¥ ci1yxk60BYy iHdopMaltito. dnsi peaniza-
i iHTepdeliciB po3pOONAIOTLCS CHEUiaNbHI M08U CITIIKYBaHHS, 10
SIKWX HaleXuTs, Hanpukitan, IDL (Interface Definition Language).
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13.3. MynsTmareHTHi internet-cucremm

Sk 6yno 3asHaveHo Bune (po3n. 4), HUHI B Infernet HarpoMaauiacs
3HaYHa KUIBKICTh «CHpol» iH(opManii, B SKii1 IpaxTHIHO HEMOXJIIMBO
BillILYKaTH HeoOXiHI 3HanHs. 3 orisgAy Ha le, cydacai MAC dacro 3acto-
COBYIOThCS ISl BUpillIeHHs iH(pOpMaliiHIX 3a0a4 Y cepenoBullli Interner
i3 BUKOpHCTAHHAM, 30KpeMa, TexHonorii Data Mining (po3sn. 4.6).

MAC- Internet mictuth y cobi komuaexc szaemosanencrux Internet-
azenmia, AKi 3MIMCHIOIOTH NOIIYK, BUTAT Ta OMpallloBaHH4 iHhopMaii,
1110 posMitieHa Ha Web-cmopinkax (nuB. puc. 13.2). Internet-azenmu, 3a-
3BUYail, BOYIHOBYIOTECS Y 6poy3ep, 3MMCHIOIOTh COPTYBaHHS eIEKTPOH-
HOi TIoLITH 1 iHdOPMYIOTH KOPUCTYBaYa Mpo [OAii Ta HOBIAOMIECHHS,
SIKi MOXYTh OTO 3alliKaBHTH.

OcHopuuMY byuxuissmu MAC-Internet € [13.11—13.18]:

* BHpILIEHHA 3a1a4 ONEPATUBHOIO HOWLYKY, eumszy W onpaytosanns
inghopmayii Ha MHOXMHI cepBiCHIX pecypciB Internet;

¢ odopmJIEHHS pe3yJILTaTIB BUPIIIIEHHS 3afa4 SK aHOTALll IOKyMeH -
TiB Ta 3BiTiB (HTML-daiiniB) i3 HanaHHIM iX KOpUCTYBauy Ta HActTyll-
HMM 36epexeHHam y b3 cucremu;

» knacudikanisi 3HaieHoI iHdopMaIlii 3a HaTpsIMAMK 1OCTIIDKEHb;

* BMKOPMUCTAHHS PE3yNBTaTiB BUpPILUEHHS 3a0a4 JUTS MOJMIeHHs
napameTpis SKOCTi IIpolleCy MOLIYKY indopmallii;

* pigdornaeHHs1 B3 cHcTEMM BIINOBIAHO N0 00’CKTUBHMX 3MIH
indopManiituux pecypcin Internet.

[poriec pyuxuionysants MAC-Internet 3icHIOETLCS Yy TakMil CTIO-
¢id (nuB. puc. 13.2).

1. Kopucmyeaw MAC, sxuii 6axae ojepxaTH HeoOXijHy indopMa-
11010, ¥epes Kopucmyeayokuil itmepgetic HaICUNAC 3anum J10 CHCTEMU,
TO6TO cmaeums 3adayy. 1leii 3arUT HAIXOINUTD JIO d2eHma Kopucmyeaua,
SIKMI THATPUMYE RiaJlOTOBY B34€EMOJII0 3 KOPUCTYBaueM i 3/iHcHIoE
KOOysaHHA 3aTIUTY Y BHYTPILIIHE MTOAaHHSI BXiTHOI MOBU CUCTEMH.

2. Kod sanumy cripuiiMactbCst azeHmom ananizy 3anumy, sSskuii Buon-
pae BiNOBIAHY oHmoaoziio ¥ iHdOpPMye TIpO ¢ aeenmis-6pokepie Ta
IHILUMX areHTiB CUCTEMMU.

3. Kuio4oBi cfioBa 3arnTy KOpUCTYBava, 1110 OITUCYIOTE OKpeMi ¢par-
MeHTH TIpO, 3icTaBIsIOTLCST deenmom ananizy 3 peJcBaHTHAMY KOHIICH-
tamm oHToaorii. Ha mincrasi wiel indopmanii dopmyethest HTML-nodan-
HA 3aTTATY, sSIKE HATIPABISIETLCS deeHmam-Gpoxepam NS 3HAXODKCHHS
peaesanmiux Web-cmopinox.

4. OnepxaBitn HTML-3anum, azenm-6poxep BUOUpae BiATIOBiHY
Mawlury nowlyKy, ixa BillLIyKye doKyMeHmu, peaesanmui 3alIUTy KOpHC-
Tysava. [Ipu BusiBicHHI BifnoBinHoi Web-cmopinku azenm-6poxep nae
KoMaHny aceumy Internet Ha YATAHHS NOKYMEHTIB I1i€] CTOPIHKM.
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Puc. 13.2 — Crpykrypua cxema MAC-Internet

5. Azenm Internet (mepexcnuii azenm, cnaiidep, 6om) nioxarovac, 34u-
mye # indexcye pinnorinHy Web-cmopinky, Xy BH3HauvB (3HAILLIOB)
azenm-6pokep. Ilicnst sumtysanHsi Web-cmopinku, cnaiidep Hajcwiac
3BIT MaWMH] nowyky ¥ 3nificHioe 1oBHe abo YacTKOBe IHdekcyeanis
CTOPIHKY Yy BUTIISIAL 3aroIOBKIB /loKyMeHTiR. [loBigoMIIEHHSI TpO OTpH-
manie HTML-nodanns Web-cmopinku cuiaiiiep nopepTac azenmy-6poke-
py, AKUM 3auaM’srroye otpuMani Web-cmopinku (HTML-gaiiau) i po3-
ominsge iX MiX acenmamu ananizy Web-cmopinox mna nojanbliioro
ONPAITIOBaHHS.

VY pasi HeAOCTYIHOCT! CTOPIHKYA a0 BIACYTHOCTI Ha Hiil HeoOXiHOI
iHdopMallii arcHT-craijiep CnoBiluae NpPo UE azeHma KOpucmyeaa.
TToMMWIKOBO BUTATHYTI JOKYMEHTH irHOPYIOTLCSL Ha CTaflil iHIEKCYBaHHSI.

6. Aeenm ananizy Web-cmopinox (azenm onpaurosanns HTML-mexc-
my) 30ilicHIOE ceMaHTHYHUN aHaniz Web-cmopinku, oTpuManoi Bil
MEPEXHUX areHTiB, Ui BU3HAYCHHS il peJeBaHTHOCTI BIIMOBIAHUM
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KoHUenTaM oHtosorii. Bin nepersopioe HTML-mexcm Web-cmopinku
Y TIOIAHHSI, 3 IKUM MPAalioloTh MOp¢ONIOTIMHIM Ta CHHTAKCHYHKIA aHa-
JlizaTopy. BusHayaloThesi TUITH peyYeHb i MOBHUX aKTiB, Ki B HRX Bif06-
paXxeHi.

7. IlepesipsieThest BiITOBIAHICTE OTPUMAHOTO TeKeTy Web-cmopinku
Tak 3BaHOMY oHmono2iynomy mecmy. CyTh Horo IoJsSirac B TOMY, LIO
KOXHE PeUeHHS TeKCTa 3iCTaBISETECA 3 OIIUCAMM KOHIIENTIB OHTOJMOTI.
V pazi 36iry peyeHHs 1 KOHIEITY BUOUpaeThCs BinoBimHa Web-cmo-
pinka. KopucryBady npe’ siBIAIOTECA JUILE Ti CTOPIHKHM, IO YCITIIHO
ITPOUILLIN 11EH TECT.

8. Aeenm kopucmyeaua TIola€ pe3yibTaTH HOIIYKY peieBadTHUX Web-
CMOopiHoK, BUKOPUCTOBYIOUH TeKcTorpadiuHi 3acobu eizyarizayii indopma-
uil. PesynkraTy pobOTU areHTa CYNpPOBOXYIOTHCS AHOTALISIMU 3MICTY
3HAWACHUX JOKYMEHTIB, CIIUCKaMH KJTIOUOBMX CJHIiB Ta iHUIMMU JaHHMH,
SIKi IOJIETINYIOTh KOpMCTYBavy oiepXXaHHs iHdopMallii, 110 Aoro 1ikaBuTh.

Ha puc. 13.3 naBenena cxema GbyHKIIOHYBaMHS inferncil-azenma,
SIKWH BUPILIYE 331124y OpoKepa — ROCMavanbhuxa ingopMauii noTeiiii-
HOMY Hokynyto TIpo HeoOXxinHi BUIM ToBapiB. Acenm «bpokep» iykae
i1 3HaxomNTL BinnosinHi Web-cmopinku nponasiiB Tosapis, 06ronopioc
3 HUMHU JIIRY [ iHOopMy€e NOKYIILA PO MOX/MBI BapiaHTh 11OKYTIOK.

11Io6 peanisyBaty Ui Aii, areHT NOBUHEH MATH MOXJIMRBICTh B3a€EMO-
JIii 3 KOpUCTYBaYeM JUIsi OAEepKAHHS BIANIOBIAHUX 3aBJaHb 1 TOBEpHEHHs!
OTPUMAHUX PE3YJIBTATIB, OPICHTYBATHUCSI Y MEPEXEBOMY cCepe/loBUILI
W npuitMaTy pillleHHd, HEOOXiZHI JUISt BUKOHANHS TOCTABICHUX TIEPC/L
HUM 3a1a4. AKIUO areHT He MOXe CaMOCTiitHO BUPILIIUTH TOCTaBNEHY
3afavy, To BiH 3BEPTAETHCA 110 iHIIMX areHTiB, iK1 MOXYTh HAlaTH HOMY
BIATNOBIHI ITOCYTH.
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Puc.13.3 — Cxema dynkuionypatina arenra «bpokep»

[NowykoBuii MexaHi3aM 3HaXOAUTH BUILHOIO areHTa i Iepenae oMy
3ABAHHS Ha NOMIYK. ATeHT IpUcTylae io poboTH i TioBepTae abo 3MicT
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JNIOKYMeHTa, ab0 MOSICHCHHS, YOMY. AaHMIA TOKYMEHT HEe MOXHa JocTa-
BUTU. AreHTn (DYHKIIOHYIOTH aBTOHOMHO, 110 Ja€ 3MOTY i3010BaTH
OCHOBHMII ITpotiec pOOOTH CHCTEMH Bill TOMIWIOK 1 IPOGJIEM i3 IeperoB-
HEHHSIM T1aM’SITi.

13.4. NMpaKTniHi po3po6rieHHs MyanMaI"eHTHMX
cucrTtem

B o6nacti npoextyBaHHA Ta ctBopeHHsI MAC HMHI npauioe GaraTo
3apyGiXHMX (ipM, OpraHizaliil, JoCHiIHUILKKMX YCTAHOB, YHIBEpPCUTE-
TiB, i X KUTBKICTH TTocTiMtHO 30ibmyeThest [13.11—13.35]. IlpakTmanu-
MUY po3pobiIeHHIMY B 11ifl obacTi 3aMaloThesl Taki TpaHCHaliOHANBHI
KoMmnaHil, sik «IBM>», «Microsoft», «Oracle», «Daimler-Benz», «DEC» Ta
iHmn npoMmycioBi dipMi. Hikde posDISIHYTI IPUHUUNM 1TOOYIOBU
7 GyuxiionyBaHHa iesskux cyaacHux MAC-Internet, cTBopenux ¢gipMa-
mu CIUA {13.29-13.35].

MAC «Autonomy» dipmu «AgentWare» BUKOPUCTOBYE Helipomepece-
guli METOI po3Mi3HaBaHHs o0pa3iB i METOON Heuimkoi aogiku T yac
TIOILYKY U OTIpaIoBaHus infernet-ingopmayii. 3aiMTi B CUCTCMY KOPH -
CTyBaui I0AaiTh IPHPOAHOI0 (aHIiHChKo10) MoBol0. CHucTeMa aHaili-
3Y€ TCKCT 3aIMUTY # BUTSITA€ 3 HLOTO CMUCIOBUM 3MICT, SIKMIT 3aTUCYIOTh
y crieliabHui KoHpizypayiiinuii aiia. Y LLOMY pasi BHYTPIlIHE NOHAH-
Hsl 3aIIMTY BioGpaXyeThesl B HEUpOMeEpeXi, Y Bysjlax sIKOT pO3TalloRry-
I0TBCST KIIOYOBI cioBa i dhpasu.

IlinrpyHTsIM MOIIYKOBOTO ANrOPUTMY € TaK 3BaHUU Mexanizm duna-
MIMHUX MIDKY8aHb, OCHOBHUMA QYHKISIMY SIKOTO € BU3HAYEHHSL IIOCH -
JaHb Ha JoXyMeHTH b3, pesieBaHTHi 3aITUTY KopucTyBaua, indopmaltiii-
He 3a0¢3IIeHeHHS areHTiR Ta CTANNAPTHIY TIOIYK CiB Y TeKCTi.

MAC « Webcompass» 311ificHioe 1o1yk indopMaliii B Infernet mnsixom
inHdexcysanus mem dokymenmia, tiogannx Ha Web-cmopinkax. 3anur
V il cucTeMi 0asyeThCsl Ha <«IIpsIMOMY» BHUKOpUCTaHHi onucy [1pO,
chopmoBaHoMy KopuctyBaueM. st dopmyBaHHs 3amlUTy NOCUTH
TIPOIHIEKCYBATH TeMU, 110 HiKaBasTh KopucryBayd. Ha migctaBi Lux
TMO3HAaYOK CUCTeMa caMa ChOopMYe 3aIUT Ha TIOIIYK pefleBaHTHOI i11¢op-
Maiii. ‘

ITomyk y cucreMi «Webcompass» NpoBONMTHCSL Ha TiicTaBi KIIOYO-
BUX CJIiB i 3AAICHIOETLCS OIHOYACHO Ha 35 MallMHaX IOILYKY, sIKi 3a/ia-

. JOThCS crmuckoM. Heit cnyucok MoxHa 3MIHIOBATH I ONABATH IO HLOI'O
agpecu Ajst nmowyxy Hosoi ingopmaiii. Cucrema nepeBipsie KoXHe
3HaiiieHe TIOCHJIAHHS Ha JIOCTYIIHICTh, aHali3ye 3Haiiieny iHdopmMma-

- 11it0, cKJJajae KOPOTKE pe3ioMe IOKYMEHTIB, a TAKOX BU3HaYa€ CTYIIHb
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BignopiaHocTi Web-cmopinox 3anuty xopyucTyBaya i Knacndikye 3Haii-
JieHl JOKYMEHTH.

MAC «<MARRY» spnsic cobOI0 Mepexcy cneyianizoeantx azenmic y B)-
IIAi aBTOHOMHUX Java-npozpam, IKi BAKOHYIOTH TaKi (hyHKILI:

* acenm xopucmyeava (inmepdheiicruii azenm) acUCTye KOpHCTYBauy
npy hopMyBaHHi 3aIlUTiB il ToJae pe3yNbTaTH MOIIYKY SIK peleBaHTHI
URL- a6o Web-cmopinku;

s qgzenm-6pokep URL NPU3HAYCHUI 1S «CYNPOBOAY» CIIUCKIB
interer-adpec, 1110 OCTaBNSIOTECA Opoy3epaMu;

* azenm- 6p01cep HTML 3anam’stoBye oTpuMaHi Web- cmopimcu
i posnoaisie iX MiX azenmamu onpaumeamm mexcmy I NOAANBIIOTO
aHanisy;

o aeenm Mepexci TIIKMOYaE, 3UNTYE ¥ aHanmisye sianosigdy URL-
a6o Web-cmopinky, IKy BUSHATYHB deeHm KOpUcmyeaud;

* QeeHm onpayloGaHHs mexcmy 30IlCHIOE ceMaHmuunuil ananiz ma
onpaytosanus Web-cmopinxu 04 eusnauenns ii peaeganmuocmi 6ionogio-
HUM KOHUenmam OHmMonoeii,

KoxHnii i3 3a3Ha4€HUX areHTiB CUCTEMU:

* Mae CBOIO Bacny Mepexcry adpecy (URL);

* B3aEMOJli€ 3 iHIIMMU areHTamMy 3a jornomoroio Mosn ACL (Agent
Communication lLanguage), sixa dynkuwionye Han HTTP-npomoxosom
Internet,

* ¢ i cnoXuBaueM, i ITOCTAYaIbHUKOM iHgopMalil 3ajieXxHo Bif
TOTO, 3 SIKUMW areHTaMU BiH CHUIKYEThCS,

* MOXE B3aEMOJIIITH 3 aBTOHOMHHMM IPOrpaMHMMHN KOMITOHEHTA-
mu MAC (Web-6poysepaMul, aHatizaTopaMu NpupoHOT MOBH, OHTOJIO-
TisIMY TOTIIO);

* Mae CrelliabHi 3HaHHS W MOXJIMBOCTI BUBEICHHSI TEKCTOBOi
iHdopmMalil Web-cTopinku, penesanThoil nesHiit 1lpQ.

Ho cknany MAC «MARRY> BXonaTb ovmonoeii e-komepuyii ta internet-
besnexu KaleHmMCebKUX 3acmocysans. 'Y TIpolleci BUpilliclIHg 3ana4i pene-
BAHTHI TEKCTH OHTOJIOTIH 3ICTaBJISIIOTLCS 3 PCUCHHAMM (KJIOYOBUMU
CJIOBaMM) 3aITUTY KOPHUCTYBaya, siKi ONycyioTh okpeMi pparmenTi IpO.
Tpu ubomy mepexcesi azenmu BAGVPAIOTh BULMOBIHI MAWIUMHY DOLIYKY,
a cneyianizoeani azenmu 3MIACHIOIOTL MONEpeAHilt anaji3 oTpUMaHNX
Web-cmopinox 11151XOM iX NepeBipAHHS Ha BiIMOBIXHICTL ormonoziyHo-
My mecmy (Oue. suuye).
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Posaanin 14
HEUYITKI IHTENEKTYAJITbHI CNCTEMIA

Bararo NoHATE i TTOAAHE TIPO 30BHILHKIN CBIT, IKi MM BAKOPUCTOBYE-
MO B IOBCHKIEHHOMY XHWTTi, HC 3aBXAU MAalOTh TOYHMU Ta IIOBHWI
omuc. Taxi IOHATTSA, K «Qopocauily, <HONYASPHUIL , «WeUOKUID>, «Hege-
AUKHDD>, «GUCOKUILY» «X0A00HUT» TOIIO, ONIMCYIOTh AKICHI XapaKTepuCTH-
K1 00’ EKTIB i 32 CBOECIO NPUPOIOI0 HOCATH BIIOUTOK HeGU3HAUEHOCHI.

st ghopmanizayii Hesusnauenux 3HaHb aMEPMKAHCBEKUI MaTeMaTUK
3ade po3pobUB crielialIbHUI arlapaT Heuimioi aoeixu, U0 JaB 3MOTY
ONPaILOBYBATH 1Ii 3HAHHS Ha KoMIT 1oTepax [14.1-14.4]. Meronu supi-
wenna INTEJIEKTYANbHNX 3a0a4 13 BUKOPUCTAHHSIM Hedimikux modenei
i Heuimioeo eueody Ha 3HAHHAX OICPXAaNW Ha3By M aKux obuuciens. Bonn
BUKOHYIOThCS Y HewimKkux inmesexmyanshux cucmemax, b3 sxux mMictars
weuimii (fuzzy) snanns [14.1-14.17].

14.1. OCHOBHI NOHATTA HE4YITKOI Noriku

Heuimka nozika € y3arajibHEHHSIM Tpaqulliitoi 6yae6oi JOriKu, siKa
orEpYE i3 06iliKoGUMU YMCIAMM, IO BiAIIOBINAIOTL NOHATTAM «icmuHa»
% «xubHicme». Y HEUITKii JoTilli BAKOPUCTOBYIOThCS 11 yci pOMIKHI cTa-
HM MK «iCTUHOIO» Ta «XUOHICTION, SIKI MTONAIOTLCS HATYPATBHUMM YMC-
namu 3 inrveprany [0...1].

VY HeuiTKi¥ JoTilli BBOLWUTECS MOHSTTS AiH2gicmuyvHol nepemintol, 3Ha-
YEHHIMU $SKOI € IOHATTS npupodroi (aodcexol) Moeu, SIKi HA3BUBAIOTH
mepmamu. KoxeH TepM MoxXe HaOyBaTh NeBHUX QI3UIHUX (YMCTOBKX)
3HaveHL {3 JedKoro iHTepBaly, 0 BCTAHOBIIOCTLCH Y IpOLEci NpUIL-
Gauus 3uaus i3 mesuoi [IpO (posa. 4).

@isyuri iHTepBaTy 3MiHU TEPMiB INepekpuBaloThcad W YTBOPIOIOTH
dianason sminy ninesicmuunoi nepeminnol. Koxue il 3HaUeHHS i3 1ILOTO
miarnazony XxapakTepusyeTbCs CYReHeM HAAeHcHoCmi 10 TOT0 Y1 {HIIOTo
TEPMY, IO BUBHAYAETBCS NEAKUM YUCIIOM Yy npoMixky 0...1]. Ynopsa-
KOBaHa reOMETPUYHA [0CHIIOBHICTE TOYOK, IIO BifoOpaxye cmyninb
npunanexcrhocmi TepMaM ycix ¢hiznuHuX 3HaYeHb Jialla30Hy, HA3WBaCTb-
ca gynkyicro HarexcHocmi TIHTBICTHMHOL IepeMiHHOI. MHoXuHy 3Ha-~
YyeHb, SKi MOXe NpUiiMaTi @ynkyis Harexchocmi B Aialla3oHi 11 3MiHM,
Ha3MBAIOTh HEYIMKO MHONCUHOIO,
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PosrisiHeMo nipuKiian NoGYoOBY @yHKYil HarexcHocmi 6iky JTIOOVHK
HewimKitl MHOMCUHI sMoA00uli». Y TBOBUMIPHUX KOOPIMHATAX 110 oci abe-
muc x 6yleMo BIIKJaNaTd 3HAYEHHS AiHegicmuunol nepeminnoi «gik»,
a 10 oci OpAMHAT — cmynine Harexcnocmi P(x) mMoOmMHM MHOXHHI |
woaoduip» (puc. 14.1).

Pind : Tepmamu niursicTHYHOI Te-
| e au PEMIHHMIT «8iK» MOXYTh OyTH

E NOHATTA «JumsHuii» (MEHII HiX

] 15 poxkiB), «mosoduit> (15—30 po-

0 » x KiB), «wimnii> (30—40 pokiB)
15 30 4. e | «cmapuip (6inpI HiX 40 po-

Puc. 14.1 — ®ynxuis nanexmnocri BiKy KiB). B inreppam 15-30 pokis
«MOJOTHID> ' CTYHiHb TIPUHAJNEXHOCTI BiKy

JIOIUMHU MHOXWHI «Monoduii»
nopiBHioe 1. ITicist 30 pokiB HeH CTYNiHb crac MeHIunM, a 1ticas 40 po-
KiB J0T0 3HauYeHHs Gyle NOPIBHIOBATH HY/UO. 3’€IHABIIM OTPUMAHUI
ropu3OHTaILHUA Bipi30K (15—30 pokiB) HAXMIEHMMY NHIIMM 31 3HA-
YeHHAMM x = 01 x = 40 BiATOBIIHO, OAEPXKIMO GYHKUIIO HAREHCHOCH,
HIO OIINCYE HewimKe NOHATTS «M0A00Uil» JUISL BChOTO 0ianazomny Giky
JOIVHU. SIKIO aHANOTIYHUM YHHOM BBECTH iHINI MOHATTS, MMOB'S34Hi
3 BIKOM JIONMHM («Qumsauily, «iimuiid>, «cmapuii»), ToO MOXHa O/IEPXaTu
$hopMali30BaHy HevimKy MHOXCUHY, SIKA OITUCYC BECh 1IEPIOA XUTTH O~
auHM. Tenep #oro MoxXHa BUKOPUCTOBYBaTU y b3 neuimioi inmenexmy-
aneHoi cucmemu, He THKIYIOYUCH TIPO PisWUNY NPUPOLY 1LOTO ITOHATTS.

SIK TNpVMKJIa[ BUKOPUCTAHHS HewimKoi nveiku MOXHa HaBeCTH 3adady
nepemilyenis 6axckoi 0062oMIpHOL 6AHMANCIBKYU Y GY3bKUI capawc i3
JOBITLHOI 110YaTKOBOT TOYKH. SIKIIO BUPIILYBATH 1110 3a/1a4y TPajMLLii-
HUM cT1ocobOM, TO BOBeAeThCs 06BIIIATH aBTOMOOIIL PIsHOMaHITHUMN
JAaTHMKaMU i aKcelepoMeTpaMu, a MoTIM CKIACTH i PO3RI3ATH CKIIa/-
Hy cucTeMy JudepeHIIAHUX PIBHSHD Y YaCTKOBHX NOXIJIHHUX.

Bomiouac BUKOpUCTaHHS Hewimkoi a02iku TIPUHIMIIOBO CIIPOHIYC
3a/1a1y. BUKOPHCTOBYIOUH JIMILIE TPU Hewimicux napamempu (Ainegicmusmix
nepeminnux) — weudkicmo, opichmayiio aBTomMobiNs it eidemann 10 rapa-
Xa, MOXHa ofiepXaTH BUYepiiHui onvc 6ynb-s1Koi curyartii uiel samayi.
V B3 cucreMu 3aBOCITHCS Hewimki npasuna npodyruyiiinoeo muny: «Skujo 1o
rapaxa danexo i weudxicms Heaeauxa i nic asmomobins cnpsamosanuil ynieo,
mo eizbmu enpaesoy. ITpn BuKopuctanti nakera nporpam CubiCale, po3pob-
JIEHOTO Ha OCHOBI HEUITKOI JIOTiKH, JUis nwpimcmm 3a3HaYEHO] 3a]a4i 3Ha~
Jo6unocs olMcaTH JIMUIe ABaHAMISATL CUTYAIti i TPULLATS ITS(Th HediT-
KUX IpaBuiI, KOXHE 3 IKMX He CKIIalHillle, HDK HaBeleHe BUILE.

Mepexin Bill KINACUYHOrO 06iliK06020 YMCIIEHHS 0 M IKUX OBUUCICHb
(3 inmepeansvium TONAHHAM UMCET MK <«iCMUHOIO» Ta <«XUBHICMIO»)
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noTpefyBaB po3poObJIeHHS BiIITOBITHUX NPABUJI HEHimKoi A02iKy Ta one-
payiii i3 neuimxumu muoxcunamy. Ha puc. 14.2 nogani cxemarnyni
300paxedtss OCHOBHUX Heyimkux onepayiil, 1o Yucia sSIKUX Halexarb
00’ c0nanns, nepemunanis, OonoGHenHs i KOHUEHMPayis.
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Puc. 14.2 — Owepanii 3 HeYiTKMMH MHOXKHHAMH

14.2. CTpykTypa Ta thyHKUil HediTKkoi cucremu

Ax 1 6ynp-axa inTenekTyaibHa cucreMa, Heyimxa KCIUT ¢ynkio-
Hye y Baxko dopmanizosaHux [pO i BUKOpUCTOBYE Modeai TONCHKOIO
MUCHEHHS i [HOAaHHY 3HaHb, MEXaHI3MH JIOTIYHOTO BUBOAY Ha 3HAHHSIX
Ta [HWI iHTeTeKTyaldbHi anapaTHO-IIPOrpaMHi 3aco0M OTIpalIoBaHHs
npupoarHomMoBHo! 1Hgopmauii (posn. 3). Tomy crpykrypa cy4acHoi
neuimxoi KCIIT moxe OyTn nojana K PpyHKUIOHANbHA CXeMa nepcnex-
muenoi KCUII, vanenenoi Ha puc. 14.3.

Bourovac weuimka cucteMa Mae HM3KY BiIMiHHUX PHC, ITOB S3aHUX
i3 BUKOHAHHSIM ¥ Hill M’skux 0OYMCICHD i3 BUKODUCTAHHIAM Heuimioi
qorikd. ITopsa i3 TpamMUiMHUMK arapaTtHO-TIPOrPaMHUMH 3aC00aMU
KCIII go cknany Heuimxoi inmenexmyanshoi cucmemu BXORSTH Taki
byuKuioHanLHi KoMITOHEHTH (IUB. pHc. 14.3):

1. baza newimscux anans MICTUThH CTPYKTYPOBAHY MHOXHHY Moaee,
NIPaBIUT HCYITKOT JTOTIKM Ta ITHTBICTHYHUX TIEPEMIHHUX , SIKI XapaKTepH-
3y10Th gany [IpO. ‘

2. bnok gpasucpirauii (fuzzy block) neperBopioe naHi BUMIPIB i criocTe-
peXeHb, N0 HaIXOAATh Ha BXIL O CUCTEMM, Y Hewimxuii gopmam.
CdopmoBana HediTka MHOXKWHE BXITHMX JaHUX TIPSIMYE Y BUpilllyBaY.

3. Heuimxuii inmeaexmyanshuil 6upiueysau po3B’a3ye iHTCJIEKTYaIbHI
3anayi Ha riactasi BxiaHoi iHdopmanii, /JIng uboro BiH BUKOPUCTOBYE
HeYiTKi Mogeni, MpaBuia i JAIHIBICTUYHI NEPEeMiHHI, 3aKlafeni y basi
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weuimicux 3Hars. Pesymsrati BHleHCHH}I 33144 MaroTh TaKOX HeYimKu
XapakTep.
4. baok degpazuginayii nepeTBOPIOE OTPHMAHY BlelUyBa'ICM 1HpOp-
Malliio 3 HewiTKoro ¢popMaty y 3Budaiini (iznyHi BeJTMUNHH, AKi Haaxo-
JIATh TIOTIM 10 BHKOHAaBYHX IIPUCTPOIB CHCTEMH K CUTHAIH.

5. Heuimxuii 6rox cninkyeanns npusHadeHyst U1 opraHisauii B3ae-
MOJlii KOPHCTYBaya 3 HEYiTKMM BUPIIIyBaYeM | MICTUTL HPOIpAMHO-
anaparHi NpUCTPoi gazugixayii ¥ degazudgixayii BiNIoBITHO] 1Hd>opMa—
Iii Ta 3306 MO6HO20 CIIUIKYBAHHSA 3 KOPHCTYBAYEM.
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Puc. 14,3 — CrpykTypHa cXema He9iTKoi iHTeJeKTyaantiof cCHCTeMH

14.3. MpakTnuyHi po3pobieHHA HediTKNx cucrem

14.3.1. Heuitka po6oToTexHidyHa cucrema

Hewimrxi KCIHIT 3actocosylotees y 6arathox IIpO, ae € nmotpeba
B onepyBaHui vedimroio iHdopMalliero, OcTaHHiM YacoM METOIH HEYiT-
KOI JIOTiKY 3 YCTIiXOM BUKODPMCTOBYIOTHCS JJ1s BUPILICHHS pobormomex-
Hiunux 3a0ay. [HGopMailisl PO HaBKOJIHILIHE cepeJoBHINE, B AKIH (GyHK-
wionye PTIC, naiiyacridle HocUTh Hedimkuli xapakrep. Hanpuxiarn,
CHCTeMa He 3aBXIH MOXE TOMHO BH3HAYMTH BLUICTaHb JO IUYKAHOIO
00°€KTA U 3MYIIEHA ONEPYBATH HEUITKHUMH IOHATTAMH THIIY «0aAeKo»
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yn «Bausbko». BogHouac BijicTaHb 10 00’ €KTa MA€ CYTTEBE 3HAYEHHST JUISl
BU3HAYEHHS HaIIpIMKY i IIBHAKOCTI PYXy 1O 00’€KTAa 3a HAgBHOCTI
TIeperIKoA.

PosrsaneMo mpuHHMIM 1o0yIoBU Ta (GHYHKIIOHYBAHHSI HeHimKo2o
poboma, 3aa4eio IKOTO € 00’131 MepeliKo il Yac pyxy Ao HiIHOBOTO
06’exTa. ‘

11 BUpiIIeHHS 331184 KepyearHs poOOTOM BBOIISITECS JIBI 6XiOHi JIIHIBIC~
THYHI TepeMIHHI; «gidcmane» (Bix pooTa JI0 TepellKonm) i «Hanpsimor» —
Kym Mix TIO3J0BXHBO0 BicCIO pofoTta # HapSIMKOM Ha ITEPEILKOLY,

3HaueHHAMH JIHTBICTUYHOIL ITEPEMIHHOIL «gidcmanb» € mepmu «Oyice
Oauzbres, «OnusbKe», «cepedne» 1 «dansexe». 3HaYeHHS TEPMIB MAIOTh TaKi
inmepeanu aminu; «oyuce 6ausvke» — 0—40 oM, «bauzbke» — 25-100 cmM,
«cepedne» — 25100 ¢M, «dasexe» — 25—100 cm.

Cyxynnicts GisuuHNX iHTEpBaNiB 3MiHU TepMiB, 110 IIEPEKPUBAIOTH-
cd, ymeopioe Nialla30OH 3MiHU AiHeéicmuvHol TIEPEMIHHOI «BiICTaHb»
(puc. 14.4). KoxHe 3HaYeHHs i3 3a3HAYCHOIO diana3oHy XapaKTepusy-
€ThCA cinynetem o020 HaaexcHocmi 10 TOTO 4u iHmoro Tepmy. Hanpu-
KJia7, CTYIIHb HajexHocti Bincrani 40 cM 10 TepMy «dyxce 6au3bko»
nopisHioe 0,15, a no TepMy «6in3bko» — 0,6,

Lixl * (’)v\s‘ SHCE
basbwe finerone cepenne AQaexe

(:'m\ NYTITEILIETOeS). WIYS
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Puc. 14.4 — @ydkuis HaTeRHOCTI JIHIBICTHYHOT HepeMiniol «BiacTanb»

Huist inwroi exionoi niHrBicTMYHOI NepeMinHol «Hanpamox», 1110
HabyBae 3HAYCHHSA B MdiamasoHi Bim 0 go 360°, BM3HAYAIOTLCSI TEPMU:
«AUBULY | «<HPAMUIL TA «<HPABULL>.

Buxionoio TIHTBICTUHOIO IEPEMIHHOIO € «Kym Kepyeanusa» i3 mepmamu
&PI3KO BAIBOY, «BAIBO», «HPAMO», «GRPAGO», «Pi3K0 6Mpago». 3B’A30K Mix
BXITHUMM Ta BUXiTHUMM JIHHTBICTMYHUMMY TIepeMIHHUMK MOXHA 1104aTH
SIK Heuimk i npasiuna GYHKUIIOHYBaHHS poboTa, HaseaeHi B Tabn. 14.1.

Koxen sarmic y 1iit Tabnuii Bignosizae cBoeMy Heywimxomy npooyk-
YiliHoMy npaguny, HaripyukJia;

Mxwo pucTaHist «0MU3BKO» | HANPAMOK «IpaBUl» mo KyT Kepy-
BaHHS! «Pi3KO BIiBO».

252

Tabauusn 14.1 — HeuiTki npaBuna KepyBanns po6oToM

Bincrans
Hanpsamox : -
Hyxe 6im3pko |- Bianssko CepenHbo Hanexo
Ipapuit Pisko BniBo Pizko Bitio Briso Ipamo
Tpamuit Pisko siiso.* | - Bmiso. . Brieo Ipsamo
JliBwit Pisko BnipaBo | Pizko Bopaso Bupago TIpsamo

Po3rnsryTi HewiTKi npasuia Tabi. 14.1 BUKOPHUCTOBYIOTBCS, 30KpeMa,

B agmoHoMHOMY MobGinsHomy pobomi «MARGE», axuil 3nilicHioe TIOINyK
00’exTiB, BUSIBJISIE Ta OO’IK/Kac TEPEIIKOAM, 3NilICHIOE CTHKYBaHHS
3 06’€KTaMM Ta BUpilllye iHIN iHTeNeKTyanbHi 3agadi (muB. doto). ITio-
cucmema 36upanHs ma nepeuHHO020 onpaylosanHs ingopmayii poborta
MIiCTUTE y cO0i JBi TeIeBI3iliHi KaMepH TEXHIYHOTO 30Dy, OCHAIIEHI YepBO-~
HO-3CNIEHO~CUHIMU iNLTpaMu JUIs pO3TI3HABAHHS KONLOPY NpPEAMETIB,
KiIbKa YJIBTPa3ByKOBUX IaTIUKIB, AKi 3a6€3(1e4yIOTh 3arajlbHe 110J1¢ OTNIf~
Nty poaMipoM y 240°, i TakTWIBHI CEHCODH IS 3ano0iraHHs 3iTKHEHD
poboTa 3 nepelIKoiaMHU Ta 06’ €KTaMu.
' - Baza nesimiux 3nans pobota Mic-
TATh JIHTBICTHYHI NEpeMiHHI, HeyiTKi
npaBMjla Ta IHINL HEWITKI 3HaHHSI,
cchopmoBaHi Ha eTalli Haguanna i adan-
mauii- pobotra A0 GbydKuiOHyBaHHS
B HaBKQJll/lll.l HLOMY cepeum;mui.

Heuitkuit eupimysau-mysvmu-
naexcop MOXe NpalioBaT¥ B PeXUMI
nowyky ik pyxy 1o 00’€KTa Ta B peXu-
Mi 06'f3dy nepenrkon. IHdopMalris
Mpo 00’€KTH HaBKONUILHBOTO cepe-
JIOBMIIIA, 1110 HAAXOJUTD i3 CEHCOPHOI
nigcucTeMu poboTa, NEPEBOMNTECS y Hevimiuil gpopmam (asudpiyemo-
cs) U oMpalbOBYEThCS BUPINIyBayeM BiAMOBIAHO /10 TIPaBWII Hewimioi
Aveixd, 3aKinageHux y 0a3y HediTKMX 3HaHb. OTpuMaHi BUpillyBadeM
Pe3yIBTATH deghazuchikyrombes y 3BUYaliHi §isyuHi BenTUYIUHU, a TIOTIM
11EpETBOPIOIOTBCS B KEPYIOUi CUI'HAJIM, SIKi CIIPSIMOBYIOTBCS 10 BHUKO-
HaBYKX OpraHiB podora.

Pexxumu nowyky 06’eKTa Ta 06’30y nepetko peajisyloTsCsl B poboTa 3a
JIOTIOMOT'OIO PY/ILOBOTO KEPYBaHHs Ta KepyBaHHs itoro nsuakicrio. ITpasu-
Ja pyab0e020 KepyearHs NAIOTh 3MOTY pobOTY pyXatucsi KOpHIOpOM ITapa-
JIENKHO JIO CTiH, O0’LXIKAaTH Mepelikoly, BUGUpaTHCs 3 HalliB3aMKHYTHX
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TIepelKo i HaBOJAMTUCS Ha IIlyKaHWi 00’€KT 3a JOIIOMOrOJIO MiACUCTEMH
TeXHiYHOro 30py. Kepyeawnns weudxicmio 3MIACHIOETHCS 3a IOTIOMOIOIO
VJIETPa3BYKOBMX JATYUKIB, SIKi 3a0e3ledyloTh GOKOBI i1 TepefHi orsau
npocTopy. BilMOBIIHO X0 HEYITKMX NpaBWI poboT i 3 MAKCUMAIBHOIO
IIBHAKICTIO IO IUIYKaHOro 06’eKTa, SIKLIO i3 TPHOX CTOPIH HEMae mepe-
KO, i FABMYE 3 ITOSBOIO ITEPENIKOIM 3 6yIh-5IKOi CTOPOHHU.

o cxiamy #ewimiozo eupiutyeaya poGoTa BXOIATh mpouecop Z-80,
. Mikpokoutponep Motorola 68HC11, Tpu xoHtponepu Motorola 68040
Ta ABi BieoxapTu. IHTenexTyajsHe nporpaMHe 3abesnedyeHHss poboTa
opicHTOBaHe Ha BUKOPHMCTaHHS B omnepauiiHux cepejosmiax OS-9,
UNIX ta MSDOS. Po6or «<MARGE» 3aBoroBaB Iicpilie Miclie Ha 11-i1
HauionanbHit koadepenuii is I, wo Biadynacs 8 CIIA B 1993 pori.

14.3.2. HeuiTKa c1cTemMa KepyBaHHA po6oTolo
ceiTnocdopa

Heuitki KCHII mupoxo BUKOPHUCTOBYIOTLCSI B CUCMEMAX Kepy8aHHS
pobomoro ceimaoghopie, po3TAIIOBaHMX Ha TepexpecTdx AOpir 3 iHTeH-
CHBHHM PYXOM aBTOTPaHCIIOPTY. Y 3BUYaifHOMY CBiTIo¢opi Yac LIMKRY
poBOTH B peXMMax 3eJeHOro i YepBOHOro cBiTIa € gikcosanum. lle
CTBOPIOE T1€BHI TPYAHOIIL PYXY TPAHCHOPTY Y POJUHM «IIiK», IO YacTo
HPU3BOIUTH JIO aBTOMOBITHLHHUX «I1POOOK».

lavates Tisniu-ITisdens)

(05

I - [qmga 3@@-&1«)]

Puc. 14.5 — CxeMa KepyBasHs pyXoM aBTOTPAHCNOPTY HA Nepexpecti

V newimkomy ceimaogopi dac BUKIY 3e1eH020 céimaa 3MIHIOETbCH
3aJIeXXHO Bifi KUIBKOCTI. MAlMH, 1o 11’ DKIXAaI0Th 10 nepexpects. s
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3a6e3nedeHHs poGOTH HEYiTKOro cBiTnodopa (Hanpukial, Ha repe-
xpecTi eyauup 3axio-Cxio (3C) i Iisniv-Iliedens (I1I1) ycTaHOBIIOIOTHCA
yomupu napu damuukie, SIKi IXPaXoBYIOTh YUCJIO MallIMH, IO HPOIXaIH
noe3 nux (puc. 14.5). Caitnodop BUKOPUCTOBYE Pi3HUI noka3aHsL Jat-
4yuKiB: (01-02), (03-04), (05-06) i (07-08). 3aranrHa KinbKicTh MaluMH,
Wo He 6cmuzau npoixamu TIEPEXPECTS 32 0OUH YUKA 3eneH020 ceimad CBiT-
nodopa, BU3HAYAETHCH TAKAM YNHOM:

Ha gynuyi 3C: M3c= (01 — 02)+ (03 — 04),

Ha eyauyi IT1II: Mg = (05 — 06) + (97 — 08).

Bxinna ingopmariisi, HeobxinHa mig poboty cBimIodopa, Moxe OyTH
MoaHa SIK TaKi exioHi ainzeicmuyni nepeMinni:

1) yac uMKIy 3e€HOro cBitia cBitnodopa Ha Byymui 3C,

2) yac UKy 3eJIeHOro cBimia cBiTinodopa Ha Bymuwi /11T,

3) xinbKicTh MaitiiH M- Ha Byimuui 3C;

4) xineKicTe MautuH M Ha symuui IT11.

JL1st KOXKHOro BUY LMX 3MiHHMX BU3HaValOThCS TaKi mepmu 3 Bigmo-
BiIHUMH iHmepearamy 3MiHH iXHiX 3HaYeHb:

* 4ac Yukay 3enenoeo ceimaa:

manuii (0-60), cepedniii (40 +130), seaurui (110+180) c;

* KUIBKICTb Mawun Ha ByaMIUIX: Mase (1+-20), cepedne (15+35), senuxe
(30=50). '

Buxionorw aineeicmuunoro 3aminHoI0, siKa XapaKTepU3ye poBoTy CBITIO-
¢opa, BBAXAETLCH 3MIHA HACY UUKAY 3€NeH020 céimaa 3aJIEXHO Bill ¥ucra
MawuH, 1o 3iopanucs Ha 000X ByauuAxX. TepMu 1€l 3MiHHOI MaIOTh Ha-
CTYTIHI 3HadeHHA (c.): amernmumu (—20 + —5), ne aminosamu (—10 + +10),
36inbwumu (+5 + +20).

3B’S130K MiXK BX{IHUMHM Ta BHXiITHMMU JiHIBICTUMHMMHU 3MiHHUMH,
O onncye poGoTy CBiTIodopa 3 HETITKOIO JIOTIKOIO, MOXHA MOAATH SIK
mabauyio Hewimkux npasun 14.2, y AKiil NMpMAHATI Taxi, Hanpuxaz,
ITO3HAYECHHS:

* 3ammc (+10c 3C) o3Havae:

«Hac yuxay 3eaenozo ceimaa na syauyi 3C 36invuumu na 10 c»;

* 3anuc (—15 ¢ IIIT) o3Havac:

«ac yuxay 3eaenozo ceimaa na eyauui I amenwumu na 15 c».

KoxeH 3anuc y Tabi. 14.2 BinnoBinae Hewimiomy npodykuiiinomy rpa-
BWIIY, HATIPHKJIAL; ,

Sxuwo (4ac LMKITY 3eeHOro cBiTia Ha Bynuui 3C = cepegHe)

i (xinpKicTh MalinH Ha Byauli 3C = Benuke),

i (yac MKITy 3eJieHoro cBiT/ja Ha Byauli ITI1 = Benuke),

i (xiIpKicTh MalliH Ha Byauui I = mane), i

mo (4ac 3eneHoro cpimia Ha Byauui 3C = 36insmmTi Ha 10 ),
i (gac 3efieHoro cBitaa Ha Byjui T1I1 = 3aMeHuTH Ha 20 c).
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Tabauyan 14.2 — Heyitki npasuila KepyBaunsi 3e/leHUM CBITIOM cBiTiodopa

| Yac nMxiy 3esieHoro citia na pymui T (c)
Yac iy - - - - -
senerioro, | Kixekiom Mamit (15+25) ] Cepezsift (20-+40) | Bexwxait (35+60)
CBiTﬂg Ha | MalllVH Ha Yucno MammH Ha Byvui T
Bym’(lél; 3C | mymaui 3C Marne |l Cepejie Bemuxe | Mane I Cepenne ] Benuke l Marne Cepenue | - Bemnuke
3Mina gacy umcry' 3eJIEHOTO CBiT/1a ¢BiTrodopa ‘
Mane 0 +10c IIIT{+15 ¢ I11T 155(:021(-:[ 0 +5 ¢ TITT |20 c ITIT| 10 ¢ I 0
Mane
- C + +5¢ 3C +10¢ 3C +10¢c3C| +5¢3C
(15+25) epente | +10 ¢ 3C +5¢ TIT +10 ¢ 111 10 ¢ I +5¢3C | +5 ¢TI _10 ¢ T | =5 ¢ [T 0
+5¢3C | +10¢3C| +5¢3C +15¢3C|+10¢3C
B +20¢3C| + +
erxe | 120 3C 106 3C | S i |~10c | s c it | T10¢3C L5 ¢ | —10 c | 13 €3¢
~-5¢3C | -5¢3C -5¢3C 9 .
M -5 - _ —
Cepenc ane ©3C | ysc MM |+10 ¢ I 0 +ScOIM| ¢ "o (-10e MM -5cTil | =5¢3C
. -5¢3C +5¢3C | +5¢3C
20+40) | C 0 + . :
( ) | Cepente Sc M1 +10 ¢ IITI +5¢3C 0 +5 ¢ 11 ~15 ¢ T | ~5 ¢ IIMT 0
. +-
Bemuke | +5c3C | [2° 00 \+10c T toc | semm | o | FI0e3C T 0L, 190 3¢
Ma.ne -10¢3C | -15¢3C | -20¢c3C| -5¢3C {-10¢3C | ~15¢3C | -20¢3C|-20¢3C —15¢3C
Bestuke +10 ¢ HIT| +15¢ I |+20 ¢ TITY| +5 ¢ TITT | +10 c TTIT{+15 ¢ TITT{ =20 ¢ 1M |-10 ¢ TXTT{
. . -10c¢3C | -15¢ 3C -5¢3C | -10¢3C{-10c3C|-10c3C}|-15¢3C
35+60) | C -5¢3
(35+60) | Cepenrie | -5¢3C | | jocmm|+15cmm|  © | +5¢ [ |+10 ¢ TTT1|~15 ¢ TH| ~10 ¢ 101 | —5 M1
~5¢3C | -10¢3C -5¢3C -5¢3B
Bes _ _
emxe | 0 yscnm |+10cmml  ° 0 lisenm|20cT-10eM) 5 mp




14.4. O6nacrTi 3acTtocyBaHHA HEYITKMX
iHTeneKryanbHUX cucTem

Heuimxi KCIIIIT 3actocoByloThcsl y 6aratbox o6macTsiX JIONCHKOI
RisUTBHOCTI, e JOBOJUTHCS ONEPYBATU 3 HEBU3HAYEHOIO i HETOYHOIO
mq)opMamexo o HuX HaleXaThb CHCTEMH KepyBaHHS Ta IPUAHATTS
pillleHb, CUCTEMHa €KOJIOTisl, MaKpoeKoHOMiKa Ta iHmi [1pO. Heuirki
CHCTEMU BUKOPHUCTOBYIOTELCS Y CQ)epax ¢iHaHCOBOTO aHami3y, MeAULIM-
HU, 3aKOHOZIaBCTBA, WOPUCIIPYACHILT TOIO, ‘

Hepmi pe3y/IbTaTv eEeKTHBHOTO BUKOPHCTAHHS HEUITKUX CHCTEM
OTPpUMAITH HpOMHCJ'IOBHi Anoxii B JeleBUX BUPo6ax MacoBoro PHHKY
— MUJIococax, Bigeokamepax, MIKpOXBUILOBHUX Tedax Toto. ITionepom
Yy 3aCTOCYBaHH] HEYiTKHX CHCTEM Y IOGYTOBMX BHpOGax BUCTYIMIA
bipma Matsuhita. Y 1991 poni BoHa aHOHCYBasIa IIepLy /Hmenexmydns-
HY NpabHy MAuwuHy, B CUCTEMi KepyBaHHS SIKOI ITOETHYBAIUCS Heuimka
no2ika W HellpoHra Mepexca. ABTOMaTUYHO BH3HAYalOUM HediTKi BXigHi
YMHHUK (06¢sT i SIKicTh OUMM3HM, piBeHb 3a0pYyIHEHHS, TUI IOPOUIKY
TOWIO), MMpaJbHa MallluHa Oe3NOMMJIKOBO BHOWpana ONTUMaJIbHUH
pexxum rnpaHHg i3 3 800 moxuueux. ITicas HBOTO 3aCTOCYBaHHS HEYIT-
KMX CHCTEM Y SITOHCHKIM NMOBYTOBiM TEXHIIl CTANIO TOBCIOAHMM.

Huni 3a normoMoroio Heuitkux KCIII peanisyrotbest 6araro npoek-
TiB — BiE (GOTOKaMep, MIWIOCOCiB, MPAJIBHUX MAalIdH, aBTOMOGiIB
Y CIIOXUBYOMY CEKTOPi EKOHOMIKH A0 KOHTPOAEPIB ITOTOKOBOIO BUPOG-
HHMLTBa, aBTOMAaTMYHUX NPOKATHUX CTaHiB, aBTOOYCHMX PO3KJalIiB,
CUCTEM KepyBaHHH, iHTeJIeKTYalbHUX poOOTiB, OE3MOTHHUX BUPOG-
HUITB, aTOMHUX PEAKTOPIB, a6POKOCMIYHHMX CUCTEM i CUCTEM BilichKO-
BOI'O NMPU3HAYEHHS. '

st BUpillieHHS HaRCKIIaMBUX 3a1ay NPo2HO3YeaHHs iHancosux one-
pauiii y Sinonii i CIIIA cTBOpPIOIOTECS JOPOTi KOMIUICKCHI iHTEIEKTyalb-
Hi cMCTeMHU, 0 CKIaAy SIKMX BXOHATH i HewitKi cucteMu. Ha movartky
1990 poky anoHckKa diHaHCcoBa Kopriopalisi Yamaichi Securities nocra-
BWJIa cobi 3a METY aBTOMaTU3yBaTH IPY Ha pUHKY LiHHUX manepis, IS
qoro 3anyyuia 1o pobotu 61m3nko 30 daxiBUiB 3i LITYIHOrO IHTENEKTY.
V nepily Bepcilo HeYiTKOI cvcTeMHM BBt 600 HEUiTKHX HpaBmui —
yTiJIeHHS TOCBilly AeCSATH BeayunX OpoKepib Kopropauii. Iep Hix 3Ba-
XUTHCSI Ha BUKOPHCTaHHS HOBOI CUCTEMH B peaJIbHHMX YMOBaX, ii mpoTe-
CTYBaJIM Ha JBOpiuHiM Bnbipui dinaHcoBMX raHuX. CHcTeMa OIIUCKyYe
BUTPUMAJIA iICIIUT, CIIPOrHO3yBaBUIY, 30KpeMa, OipxkOoBUI KpaX Ha TO-
KikicbKii 6ipxi B 1988 poui. ITic/is LOTO MUTAHHS PO HOULTBHICTD 3a-
CTOCYBaHHS HEYiTKUX cUcTeM y ¢iHaHcoBilt cdepi BXe He minHimMantocs.

Ha noyarky 80-x pokiB y AmnoHii, a notiM i B CIHA B ceKpeTHiit
00CTaHOBLII OYJI0 PO3rOpHYTO KOMIUIEKCHI poOOTU 3 BUKOPUCTAHHS
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HEUiTKO]I JIOTIKY B PisHUX 0GOPOHHMX NpoeKTax. OXHUM i3 3acTOCYBaHb
HEUWITKUX CUCTEM CTaJl0’ CTBODEHHS HEHimKo020 Kepyouoz0 Mikponpo-
yecopa, 3a IOTIOMOY'OO SIKOTO BUpiIyBajiacs 3afiaqa KepyBaHHsS MOGIIb-
HOIO 3EHITHOW pAaKeTol0, fKa 3HUIIYE MIXKOHTHHEHTaIbHI pakeTH
cynpoTuBHuKa, IloniGHi cCTeMH TaBay 3MOTY BUDIIIYyBaTH # 3BOPOT-
HY 3afiaqy, TO6TO po3po6adTH MaHeBpH sl edeKTUBHOTO Biixony Bin
AHTHpAaKeT. ‘

Ha croronni B Arionii pyHKIioHYE crieiaibHO cTBOpeHa «Laborato-
ry for International Fuzzy Engineering Research (LIFE)», sika moenHye
48 xoMmaHitt, cepen IKMX TaKi BiloMi siOHCBKI dipMmu, ik «Hitachi»,
«Mitsubishi», «NEC», «Sharps, «Sony», «Honda», «Mazda«, «Toyota». I3
3aKOpHOHHUX (HE ANOHCHKMX) y4acHUKIB «LIFE»> MOXHa BUIINMATH
KomnaHii «/BM» Ta «Fuji Xerox». o nistnbHocTi «LIFE»> BUsiBNSIE iHTE-
pec xocmiune arenrctBo CIITA «NASA», sike 3aiiMaeThCst 3aCTOCYBaH-
HAM HEYiTKHUX CUCTEM I 3AIMCHEHHS MaHEBPIB Ta KOMILTEKCHOTO CTH-
KyBaHHS KOCMIUHUX araparis.
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AOOATKU

Honarok 1

KoHTponbHi 3anuTaHHA Ta 3aBpaHHA

Poagin 1. IHTenekT nogvHn

1.1. OnuuiTe ocobmuBocti nobydoau i (ﬁyﬂxutonyeaﬂnﬂ JIIOACHKOTO
MO3KY.

1.2. SIKi BUOM Mucienna BiOyBalOThCS B JllO)leKOMy MO3Ky?

1.3. Y 4OMY CYTHICTb ¢8idoMo20 Ta nidceidomMo2o MUCIIEHHS JHOANHN?

1.4. Oxapaxrepusyiite ocoGJmnocn NIGONIGKYNBHO20 Ta npagonis-
KyAbHO20 MACHCHHS MOONHH.

1.5. o Take «inmenexm»? SIKi acoiiaTMBHi 06pa3y BUKJIKKae y Bac
e noustTa? Jaiite BnacHe TpaKTyBaHHS I{LOro TCpMiHa.

1.6. Oxapaxrepu3yiiTe NOHITTA posym», «inmenexm» , <Mydpicmo» Ta
Jlaifre ix piacHe TpaKTYBaHHSI

1.7. Yu icHye 3B’30K pedhrerxcii Ta inmyiyii 3 inmesexmom MOKKHU?

1.8. AKMMH PO3YMOBHUMH 3HIOHOCTAMM (BJACTHBOCTAMH), Ha Baru
NoIJIsAL, TOBUHHA BOJIONITH [HMEAeKMydabHa A00UHa ?

1.9. Yu Moxe OyTH inmeaexmyanshoro JIONVHA, sIKa He Mae JYX08HUX
(mopansHux) axocmeii?

1.10. Sk BU3HaUYUTY pigeHb (cmyniHy) iHmeseKmyarvhocmi OJUHN?
1IIo Bam BigoMo npo crocobu oyinku inmenexmy?

1.11. AAxuit 3MicT BKIaIa€ThCs B TIOHATTS «iHmenexmydasia 3a0a4a» ?

1.12. Haspirs Bitomi Bam inmenexmyanoni 3adaui? Y 9oMy nossirae ix
inmenexmyansHicme?

1.13.Yu e mmeﬂelcmya/zbnwuu Mamemamuuni (ob’uumroeanbm) 3adaui?

1.14. laitte NOpiBHAIBHY XapaKTEPUCTUKY IHMeNeKmydabHux i ma-
memMamuMHux 3a0ay.

Poagin 2. LLTY4YHW iHTENEeKT y KOMM'IOTEPHIN cucTemi

2.1. SIxuit 3MiCT BKNIARa€Thes B NOHATTS «wimymHuil inmeaexm» (III1)?
Hasenitb BracHy AyMKy rnpo npusHayenss 1.

2.2. JlaitTe XxapaKTEpHUCTHKY 0CHOo8HUX Hanpamie po3puTKy IHI.

2.3.Y YoMy moJsita€ CYTHIiCTh HelipoGioniuHoeo Ta KibepHemuunozo
nanpsamie I11? SIki 3ada4i BUpillyl0TbCA B MeXaX KOXHOIO Hanpsamy HII?
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2.4. OxapaxTepu3yiTe OCHOBHI 3afadi (hyHOAMEHMANBHUX HAYKOGUX
docaidncens B obmacti 1.

2.5. o sBiste coboro U1 B komn’romepuiii cucmemi?

2.6, SIKi TUII Modeneli MUcaeHHA CTBOPIOIOTLCS B MeXaX OCHOBHUX
HarpsiMiB po3BuTky IHI?

2.7. o Taxe «espucmuxa»? SIx sona Buxopucrosyerhes B KCIII?

2.8. Yn ¢, Ha Bari nomsia, notpeda B iHmesexmyanizayii komn romep-
HUX mexnoaozii? IXKUMH MOXYTh OyTH 1i colliaybHi HacTinku?

2.9. ITlo take xomn’romepHa (npozpamno-anapamua) mooeas inmenexmy?

2.10. Y yoMy monArac BIIMiHHICTE MiX HelipobioniuHumuy Ta Kibepre-
MuU¥HUMY MOJIETISIMY 1HTEJIEKTY? ‘

2.11. Ym Bci BIacTUBOCTI JIIONCHKOTO iHmenexmy MoXHa amodenrosa-
mit B KOMIT'I0Tepi?

2.12. OxapaxTepusyiiTe ocobaueocmi. i mpyOHOWI KOMA'IOMeEpHO2O
MOOeNI08aHHA mmeﬂeicmy JIIOOUHU.

2.13. Jlaiire TIOPiBHSUIBHY XapaKTEPUCTUKY Moodeneil /ueomercy/:buozo
Ta& HPABORIGKYAbHO20 MUCHEHHS JIOTUHY.

2.14. OnuiIiTe OCHOBHI 62acmugocmi KOMII IOTEPHUX Moae/leu inme-
AeKmy.

2.15. Marepiayiv sIKMX BUIAHD i nybnikanii 8 obnacti 111 By Buxo-
PUCTOBYETE Y CBOEMY HapyaHHi (poboTi)?

Pospin 3. MpuHUMNn nobynosw ta doyHKLIOHYBaHHA
KOMITIOTEPHUX CUCTEM LUTYYHOI O iHTeNneKTy

3.1. ChopMmymmoniTe BUBHAUCHHS KOMA HOMeEpHOI cucmemi WmyHHo2o
inmenexmy (KCIIT). ki Baui yasnenss npo KCLI1?

3.2, Yomy i 6 axux obademsax MOACHKOL TiSTBHOCTI 6UHUKAAG npobaema
crBopenust KCIIT? '

3.3. lo osHavae oHsATTS «[Ipedmemna (npobaemua) obaacme» (1Ip0)?

3.4. Sxi J1pO nasuBaioTh eam;coqbopmamaoeaﬂumu? Hazenits npu-

xragn Takux I1pO. -

3.5. Y yomy nonsirae eiominnicms KCIIII Bin Tpanuuiiivoi xomn’ro-
meproi (064uUcar6arbHoi) cucTeMu?

3.6. OnniiTh OCHOBHI npobiaemu, 3 skuMH crukarotses meopyi KCIII.

3.7. SIxi eudu (munu) ivTenexTyalbHuX cvcTeM Bam Bimomi?

3.8. SIxi npeametni (11po6reMni) o6nacTi IPAKTUYHOTO 3aCTOCYBaH~-
Hsi KCIIT By 3HaeTe?

3.9. SIki ocHoBHi 3adaui supiluye KCIIII?

3.10. OnuuriTs OCHOBHI BIACTHMBOCTI lHTeJ‘ICKTyaJIbHOCTl KCIIIL.
IIaMTc ix KpIdTPI‘{HI/lI/I aHaJl3. ‘
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3.11. Hlo Bam BigoMo Mpo criocobu Ta METOIY OYiHKU pzemz (cmyne-
Ha) inmenexmyanvrocmi KCIHI?

3.12. OxapakTepu3yiiTe 3arajibHi eumozu, IO Npen’ sIBIIIOTECA [0
KCIIII npu supillieHHi iHmensexmyanshux 3a0ay.

3.13. Omite pyHKUIOHANBHY CTPYKTYDY nepcnexmusHoi KCHII
SIKi OCHOBHI nidcucmemu BXOIATH A0 i1 cKiIany?

3.14. Ski npoepamuo-anapammui npucmpoi BXOIATH O CKAAAY HACUC-
tem KCILI?

3.15. Y yomy nonsiraiors GYHKII supiutyeaua ta 6a3u 3nane KCHII?

3.16. o sikux npozpamuo-anapamnux. npucmpoie KCIII moxHa
3aCTOCYBaTU BUCIIB: «Moga, 6auzvka 00 A100CbK020 CHIAKYBAHHA» ?

3.17. Yu € BigMIHHICTL MiX 620K0M CRIAKYS8AHHA TA 6AOKOM NOACHEHD
KCIII?

3.18. Hlo BKIagaeThCsl y TIOHSTTSI «Koenimuata epadhica» ?

3.19. Daxisyi axux npogheciii GepyTh y4acTh Y CTBOpEHHI il excrurya-
tarii KCIII?

3.20. YnmM 3aiiMaloThCS iHoCeHep no 3HAHHAX, eKChepm, aHanimux, Ko2-
nimonoe, npoepamicm?

3.21. Oxapaxrepusyiite emanu cmeoperns KCIHII.

3.22. Ha3BiThb OCHOBHi KOHCTPYKTOPCBKO-TEXHOJIOTiUHI 3adaui,
PO3B’sA3yBaHi Ha OKpeMIX eTafax crsopenns KCHIT.

Poagin 4. OCHOBHI acnekTM iH>XeHepii 3HaHbL

4.1. SIKuii 3MiCT BKJIQJAETHCS Y TTIOHATTS «3HAHHA» | «dani»? Y yoMmy ix
TIPUHIMITOBA BiIMiHHICTB?

4.2. Ulo o3Hauae TepMiH «iHorceHepis snans»? s Joro npuaﬂaqcua
st mexnonozia?

4.3. SIxi dxcepena 3nans snkopucroye KCUII y cBoiit po6oTi?

4.4. Ha3BiTb OCHOBHI BMIY 3HaHb i HABEITH IX XapaKTeprCTUKH. AKi
8udu 3HaHe MAIOTh HaltGinble 3acrocyBanHsa B KCHII?

4.5. o Take 2aubunmi, namenmni, npuxoeani 3nanna? lllo B Hux
CITIIBHONO Ta BiAMiHHOTO?

4.6. TTosICHITH CYTHICTh Mema3naHb. Y YOMY MONATaE iX BIAMIHHICTD
Bin iHIMX BUJIB 3HaHb?

4.7. Jaiite nopiBHUIBHMIA aHAJI3 HeuimKUX, HeMOYHUX TA HeeuHaue-
HUX 3HAHB?

4.8. Hlo stanstoth cobolo npeyedermui Ta cmepeomunni 3HaHHA? ILo
B HUX CITUIBHOTO Ta BiAMiHHOTO? )

4.9. Ilo Take obosonka (npomocmpyxmypa) ingopmayiiinoi oounuyi
3HAHHA?
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4.10.-OnuiiTs OCHOBHI 81dcmusocmi 3HaHb. $IK BOHM BILIMBaIOTh Ha
edexTupHicTh poboT KCIHII?

4.11. TlosicHITh 3MICT NMOHSTE «NPUOGAHHAY, «G00Y8aRHA», «6UMAe»,
«poskonka 3nane» ? 1110 B HUX CiinbHOTO Ta BiAMiHHOTO?

4.12. Y yomy nioisirae ripouiec dobyeanns snans ? S1ka ioro meta?

4.13. SIKi gpaxieui GepyTh yaacTh y Ipoueci 3106yBaHHA 3HaHb?

4.14. YoMy 3HaHHsI exclriepTa Baxko ¢(opMaliyBaTH Ta BBECTH HO
6a3u 3HaHb?

4.15. Onuiith kaacu Memodie eumsazy 3HaHb. JlaiiTe iX MOPIBHANBHY
XapaKTepHUCTHKY.

4.16. OxapaxTepuayiite METOIU Bmﬂryﬂameumnux (eaubunnux) 3HaHb.

4.17. SIxi, na Banr nomisyx, ocobausocmi it mpydrowi npolecy do6y-
6AHHA AAMEHMHUX (2AUOUHHUX) 3HAHD?

4.18. IToscHITE 3MiCT Ta OCOOTUBOCTI KoMn 10mepHoz0 eumsazy 3HaHb,

4.19. HaBesiTh OCHOBHI XapakKTEPUCTUKHA H OCOOJIUBOCTI mexHono2ii
dobyeanns 3naub Data Mining. Jlaiite IOPIBHSIbLHY XapaKTEPUCTUKY
1i€] TeXHOMOTH Ta IHWMX CIIOCODIB BUTSTY 2AUOUHHUX 3HAHS.

4.20. 1o po3yMieThes TIR TEPMIHOM «Kepyeants 3HAGHHAMU» 7Y YoMy
CYTHICTS TIPOONIEMU KepyeanHs 3HARHAMU ?

4.21. Oxapaxrtepusyiite posiv i GYHKUIT Kopnopamuenoi nam’smi
{HTENEKTYNBHOT CUCTEMU KePY8AaHHA 3HAHHAMU.

Poapin 5. Eaam 3HaHb

5.1. o MicTuTh y cobi NOHATTA «modeas npeomemnoi obaacmi»?
OnuniTs CTPYKTYPHI KOMIIOHEBTY L€l Moneni.

5.2. Y yoMy nossirae cyTHICTh eepbanizayii (eéepbasvrocmi)? Sk sBona
pukopucroByetbess B KCIHT?

5.3. OxapakrTepusyiite esemenmapni noziuni gopmu modeai npedmem-
#ol obnacmi (noHammsa, cymHicme, CYONCeHHS, MGEPONCCHHA, BUPANCEHHS,
NPONO3UYIR, BUCADBACHHS, MIPKYBAHHS TOLLO).

5.4. o smensie coboio «6aza suane» KCIII? Onuiuite mexnoaoeino
(emanu) 1i cTBOpeHHA.

5.5. Y woMy nonsirae NpUHIMIIOBA ¢idminnicmy 6a3u 3nans Bin 6asu
OaHux, 1110 BUKOPUCTOBYETLCS B 06UUCAI08aAbHUX CHCTEMAX?

5.6. Yu npucytust 6aza danux 'y KCIIT i gi1s woro BoHa ripusHaveHa?

5.7. SAxi npobremu NOBODUTLCH BHPINIYBATM LpPU CTBOPEHHI 6azu
3HAaHL?

5.8: Oxapakrepusyiite OCHOBHI (hyHKyionanshi enemenmu 6a3u 3nany
(paxmu, npasuna, memanpasuad TOIO).

5.9. Onunrite crpykrypy Ta GbyHKIi 6asu sHans. SAxi nidobaacmi
3HaHb € y 6a3i 3HaHb?
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5.10. Po3pobirtb npukaad 6asu 3nanb 6ynb-sAK0i IpeAMETHOI 06/1acTi,
mo BaM HaliGLUIBLI BitoMa. ,

5.11. Mo Take owmosaozia? Iinsa 4oro BoHa BHKOPUCTOBYETHCS
B KCIHII?

5.12. V 4OMy CyTHIiCTb IIOHSITTSI «KoHyenm»? SIKi 3HaHHS Ha3UBAIOTh-
cA KoHyenmyansHuMu?

5.13. OnuiliTE CTPYKTYPY ghopmansHoi modeni oHmonoaii.

5.14. llnqa yoro npusHadyeHa oHmoso2iuna cucmema? OIUILITL 17
CTPYKTYDY Ta YHKIUL.

5.15. Bubepith nipeMeTHy o0nacTh, sika Bam HANGLTBLIE 3HajioMa,
i pO3pOGITE Wi Hel oHmMoAoeilo B TEPMIHAX: KAIOY06i NOHAMMA, CYMHOCMI,
eidHocuHu, npeduxamu, onepayii.

5.16. HaBentith TIpUKIagN npalcmulmux Ppo3pobneHs OHTONOTIYHHX
CHCTEM.

Poagin 6. Mopgeni nogaHH| 3HaHb

6.1. SIki munu mooeneii nodanns 3nans Bam BimoMi? Jaitte ix ocCHOBHI
XapaKTepHUCTHKH.

6.2. Jaiite BU3HaYeHHA i HAaBEIiTh XapaKTEPUCTUKU A02iYHOi Modeni
MOJAHHS 3HaHb. _

6.3. V yoMy 1iondarac 3sMicT npeduxama, KoH 10HKYiL, Ouz’tonkuii, imnai-
xauii, ¢paszu Xopna, xeanmopie icHysanHs Ta ysazasbHeHHA? Y AKHX
MOJIE/ISIX MMOaHHs 3HaHb BOHM BUKOPHCTOBYIOThCS?

6.4. Omnuiith npouec GopMyBaHHS A02iunoi 6a3u 3HAHb i3 BUKOPHUC-
TaHHAM JIOTiKY MpeANKaTiB.

6.5. Mopnaitte 3a 1OTIOMOTOIO A02iKU npedukamis i ¢pas XopHa Taxi
mMeepoONCeHHS:

«ByAB-IKHUM 4OJOBIK MOXE ITOKOXaTH XIHKY, fIKa KOXa€ iHIIoro

YOJIOBiKa».

«Hemae nBox dinocodis, ski Mamu 6 oHY i TY caMy JyMKY».

6.6. Illo sBisie coGolo cemanmuuna modeasb NOAAHHA 3HaHb? Yomy
BOHa HA3UBAETHCS CEMAHMUMHOI0 Mepedcero?

6.7. SIxi TMIMU @idHOCUH BUKOPUCTOBYIOTBCS Y ceMakmuyHii Monem?
Hasexits nmpukiaiu.

6.8. [aiiTe BU3HAUEHHS ¢hpeiimy Ta OMMILITH ¢peiimogy modeaw NI0-
JlaHHS 3HaHb. _

6.9. SIxy ponb y gpeiimosiii MOLieNi TPaloTh npomodghpeiim i exzogdhpeiim ?

6.10. SIki munu ¢gpeiimie BUKOPUCTOBYIOTbCS Y PpeiiMOBUX MOIENAX?

6.11, HaBe/iTh OCHOBHI XapaKTepUCTUKH cromi¢ (hpeiiMOBOI MOACTI.

6.12. Y YoMy CyTHiCTb chadkysanus y ppeiimoBiit 6a3i 3HaHb?

6.13. o Taxe demor i npuednana npoyedypa y GpeiMoBUX Mozensix?
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6.14. SIK 3niACHIOETHCA pienna 3adaui KOPUCTYBAaYa 3 BUKOPHCTaH-
HAM ¢hpeiimosoi 6a3u 3HaAHD?

6.15. HaBeniTe OCHOBHI XapaKTepHUCTHKH npodykuyiiinol modesi 1O~
JAaHH] 3HAHb.

6.16. Haitre Bu3HaYeHHS npodykyii Ta 1i cKiafopux yacTuH. SKi BUSH
nponyxuii Bam Bigomi?

6.17. Tlomaitre y BUDISIII npodyKuyil HACTYIIHE TBEPIDKEHHSL:
«JIBUTYH aBTOMOGLIS He 3aBOJUTBCS 3a BiICYTHOCTI GeH3MHY Ta He-
CIIPaBHOCTE# aKyMYJISITOpHOI 6artapei, Kapbioparopa aGo po3HOAUTEHH -
Ka 3aTalloBaHHS».

- 6.18. OnpuiTh GYHKIOHAILHI BIACTUBOCTI npoaylcutuuoz 6as3y 3HaHb.

Pospgin 7. CTBOpEeHHA HOBUX 3HaHb B iHTENEKTyaribHUX
cuctemax

7.1. 1o o3Hayae «cmeopenis HOBUX 3HAHE> B IHTEIEKTYaJIbHIi CUCTEMi?

7.2. Y YoMy monsira€ CYTHIiCTb MeXAHIIMY CMBOPEHHA HOGUX 3Halb
y momunn # y KCIHI?

7.3. OxapakTepu3yiTe BiloMi BaM pizHoeudu cmaopeHHs HOBUX 3HAHD,

7.4, Illo sBnmorh cobolo yiai W nidyisi TOWIYKY pillleHHs 3ajayi
y POUEC] cmeopenHs HO8UX 3HaHb?

7.5. SIk peanizyetoes B KCUL mexaniam eubopy 3nans MOAHHOIO TIPH
PO3B’sI3aHHI IHTeNeKTyaJIbHUX 3a1ay?

7.6. Onniirs pieni inmenexmyansHocmi zaday, posn’sisyBanux 'y KCILIIL

7.7. lllo sBiste ¢O0OXY MAWUHA 8UGODY CMBOPEHHS HOGUX 3HAKIG
B iHTENneKTYanpHil crucreMi? SIK mpallloe mawuna cmeopeHHs HO8UX
3HAHB?

7.8. 1o Take «KoHpAiKMHA MHONCUHA Rpagun» 1 IK BUPIILIYIOTHCS] KOH-
ikt ?

7.9. laitte BMU3HavYeHHSI H OITMUIITL BifloMi Bam cmpameeii kepyeanns
CMEOPEHHSAM HOBUX 3HAHb.

7.10. Y YoMy HOJSTaoTh npama (eucxiona) it 3eopomua (cnadua) cmpa-
meell CTBOPEHHS HOBHX 3HaHb?

7.11. BUKOPUCTOBYIOUU npamy i 3eopomHy cmpameeii IOKaXiTh, 110
TBEePIKEHHS «HecIpaBHUiT 610K XapuyBaHHs» JIOTIUHO BUILIMBAE 3 Ha-
CTYITHOTO Habopy gakxmie 1 npasus npedykyilinoi 6asvt 3HaHb: -

«KoMiT’totep He BMuKactbes», «Hanpyra mepexi B Hopmi», «IInyp

SKUBJICHHS He 00IpBaHuii»;

kw0 KOMIT'I0TEp HE BMMKAETLCS, Mo BICYTHS HAlIpyra B Mepexi

abo oOIpBaHWI UIHYP XKUBJICHHS, a6o HecipaBHUI O1OK XUBJIEHHS».

7.12. o sunsiorh coboio cmpamezii noutyxy «y eaubutys il «y wupu-
Hy», IKI BUKOPHCTOBYIOThCS Y TIpolleci nepebopy npasui y 6asi 3HaHb
IIpy po3p’sizaHHi 3anay KCIT?
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Poapin 8. MeToan poas’A3aHHA iIHTENeKTyanbH1X 3agay

8.1. Y yoMy mosArae memog pe3omoyil BUPilIeHHS AoeiHux 3a5a4?
CohopmymoitTe mpaBuiia Memody pezoaroyiii. HaBemiTs IpUKIan po3s’si-
3aHHS 3ajia4i 3 BHKOPUCTAHHSAM METOAY PE3OJIOLIH.

8.2. J1aHo 6a3y 3nansb, iKa MiCTUTh pakTH: «BOBK icTh M’sico», «3acLp
icTe MOpKBY» i mpaBUJIO-iMILTiKallist: «Axkuo XTOCh iCTh M’siCO, Mo BiH
€ XMXKaKOM».

3anuuiite Ui 3HaHHS Y BUIJISLAI ¢hpas Xopna i nepeBipTe 3a TOIIOMO-
TOI0 Memody pe3oaroyili, 91 € X¥DKaKaMM BOBK i 3a€Iib.

8.3. 1llo o3Havac TepMiH «poanizHasanHa obpa3zie» ? IKi 3afauqi posnzs—
HaeanHa o6pasie BaM Biomi?

8.4. HaBenite nocmanoexu 3a1a4 po3mizHaBaHHSA o6Gpa3sis.

8.5. Oxapakrepusyifte OCHOBHI Memadu po3é’szanna 3a1ay po3nizHa-
BaHHs obpa3iB. HaBezniTh npuKiag po3p’sa3yBaHHA TaKoi 3ajiadi.

8.6. OxapakTepusyiite KOHLENTYaTbHi OCHOBU e60a10uiiiHoi meopii
npupoodro2o 0060py XUBUX ICTOT Y TIPUPOLI.

8.7. Haiite BU3HAYEHHs1 nonyasyii, icmomu, op2amniamy, seHemu4nozo
K00y, 2eHomuny, 2eHooHady, XpoMocomu, zend.

- 8.8. 1o sBnsie cobolo eenemuunuii arzopumm (14) po3p’a3aHus iHte-
JIeKTyaJIbHUX 3ana4? SAkum 4yuHOM mnopaioTbess B [A eenemuunuii koo,
nonyasayii, icmomu, xpomocomu, 2enu? SIX BHKOPUCTOBYIOThCH B TA
dyHkuii npucmocosrocmi, npudamnocmi, adanmauii, gimuec-gymiyii?

8.9. ns yoro npusHavueHi eenemuuni onepamopu ? o take kpocco-
aep, KpoccuHeoeep, cxpeuyeants, Mymautﬂ inaeepcin, ceaexuyis, penpodyx-
uis, Konijoeanna?

8.10. Onuumite pyHKUIOHANEHY cXeMy TA.

8.11. HaBeniTe npuxnadu i BKaxiTh ocobausocmi TPakKTAUNOLO
3acrocyBaHHS TA.

8.12, lllo aBnse coGOIO Memod 2pynoeo20 ypaxyeaHHA ap2ymeHnmie
(MI'YA)? SIki mexaHisMu eBoMIOLI] [ToKaneHi B ocHoBy MI'VA?

8.13. Onuuiite aseopumm nepebopy 1acTKOBUX Mojiefeil y 6azamo-
padromy npoyeci ceaexuii MT YA,

8.14. fxi Bunau anroput™mis MI'VA Bam sinomi? y l;omy TIOJIATAE IX
BIIMiHHICTB?

8.15, V axux npeamerHUX (MpobreMHUX) 001aCTSIX 3aCTOCOBYIOTHCS
anropurmMu MI'VA?

8.16. Y YoMy CYTHICTE epaghoeux memodie PO3B’A3aHHS iHTEIEKTYa b-
HUX 3313y ?

8.17. Lo take zpagh? OnmuutiTs OCHOBHI udu (munu) epagis. Hape-
TTh TIPUKIIAL «i»-«abo» -epad)a

8.18. OxapakTepnayiite Bizomi Bawm a/:eopummu PO3B’I3aHHS 3a,uaq
Ha rpadax. Y yoMmy Iiossrae rpoliec Molyky po3B’ 3Ky 3a1aui Ha rpadi?
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8.19. [laiite MOPIBHAUIBHWMA aHAri3 anzopummie TIOUIYKY PO3B’A3KY
3a1a4 Ha rpadax.

8.20. SAxwuit mimxin no Bl/IpiU.IeHHH IHTeNEeKTYANRHUX 33/1a4 HA3WBAaIOTh
npeuedenmium.? SIka BIacTUBICTS MUCIEHHS JIIOIUHM BI/IKOpI/ICTOByeTB—
cs v IhoMy pasi?

8.21. OnuuiTs Biomi Bam npeuedenmm anzopummu po3e’a3anHs 3ada.

8.22. Uy icHYe aHaNOTis MK ATTOPUTMAMH, 3aCHOBAHUMHY Ha npasu-
aax i npeyedenmax?

8.23. Illo 9pnsioTh 006010 a/zeapummu KOHCMPYIO8AHHSA TIPOLIECY PO3-
B’sI3aHHs 3a1a4?

8.24. Oxapaxtepnayiite eucvczany Ta cnaauy cmpamezii KOHCMPYIOBaHHS.

Posapin 9. EKCI‘IepTHl cucremMm

9.1. IIIo sIBJIsi€ COOOIO0 elccnepmﬂa cucmema (EC) ’HKl taxirui 6epyTh
yyacth y fi cTBOpEHHI?

9.2. o stxoro Hampsmy pozeumxy KCIIIT nanexars EC? SIki modeni
MUCAEHHS CTBOPIOIOThCS ¥ BUKOPUCTOBYIOTECSA B MEXaX 11LOT0 Harpamy?

9.3. dx 3niticmoroThes npoitecy dyrkuioHysanHs EC Tta ii cninky-
BaMHM 3 Kopucmyeauem?

9.4. Oxapakrtepusyitte dunamiuni EC. ¥ yoMy IX mpuHUMNOBA Bij-
MinHicTs Bix cmamuunux EC?

9.5, Onuuite cmpykmypy i dhynxyii dunamiunoi EC.

9.6. SIxi eudu (munu) ounamivnux EC pam Bigomi?

9.7. OnuuiTe ocobGAMBOCTI TeXHOIOTL cTBOpeHHSs! EC.

9.8. Y YoMy cyTHICTE KoHuenuii «weudrkozo npomomuny» 1pu CTBO-
penni EC? Sxi Bunm nporotuiiis Bu sHaeTe?

9.9. I1lo Taxe «oboaonka» EC?

9.10. Lo sBasge coboOIO iHMerekmMyasbha IHCMPYMENMAnbHa cucmema
(1IC)?

9.11. SAxi mexnonoeii 11C BUKOPUCTOBYIOTHCS HUHI 11151 cTBOpenHst EC?

9.12. OxapakTepusyirre Bimomi Bam munu (eéudu) 1IC.

9.13. Y sikux chepax JI0ACHKOI JisibHOCTI sukopucmogyiomecs EC?

9.14. SKi ocHoBHi 3adaui Bupimye EC? ¥ sIKMX npeAMeTHUX obJac-
ms1x EC Habynu HaiiGiip1I0ro HOIpeHHs?

9.15. HasemiTh OCHOBHI XapakTepPUCTUKHU Meduunoi diaznocmuunol EC

«Mycin».

9.16. OxapakTepusyiiTe ocHOBHI eepcii EC ximiunux Oocaidxcens
«Dendral».

9.17. Onuwits ocHOBHI 3axayi Ta dyukuii EC mepanii onkonozivnux
saxeoproeans «Oncociny,

9.18. IIna yoro npusHadeHa i Aki byukuii Bukouye EC npoexmyear-
H3 Kongleypayiii komn’tomepie «R1 / XCon» ?
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9.19. Axi EC naeuanus i konmponio 3Hans By 3HaeTe?

9.20. OxapakrepusyiiTe TIpenMeTHi obnacTti npaxmuunozo 3acmocy-
eanna EC., Aki npuxiagy nMpakTHYHOTO BHKOPHCTAHHS €KCIIEPTHUX
cHcTeM B Ykpaidi Bam Bigomi?

Posaain 10. Henpoxkomn’ |0Tep|-n cucTemmn

10.1. Ilo sBnstI0TE cOGOIO Heilpoxomn tomepHi cucmeMu? Y MexXax
SKOTo. Hanpamy possumky KCIIII BOHM CTBOPICIOTHCS i sIKi modeai
MUCAEHHA BUKOPHCTOBYIOTH?

10.2. Illo Ha3sUBAIOTH HEliPOHKOI Mepexcero, Heupoxomn ‘tomepom, Heii-
pokomn’iomuneom ?

10.3. ik ynamrroBaHa 6ionoeiyna neliponna mepesca? 1llo SBRAIOTH
cobolo dendpumu, axconu, cunancu? SIKi ocobaugocmi byHXUIIOBaHHSA
bionoeiunoi HeipoMepeXi?

10.4. OmumiTh CTPYKTYpPY wmyuHozo Heiipona? o na3uBaloTh
axmusauiiinor gyuxyiero veipona? Illo rake cuemoid?

10.5. 1o smnsie coboo wimyuna HeliporHa mepesxca ? SIK 30MiACHIOETh-
csl ipouec GYHKIIOHYBaHHS HelipoMepexi?

10.6. Y YoMy CYTHICTb IIPOLIECY HAguaHHA HEUPOHHUX Mepex? SKi
eudu naeuanha Heitpomepex BaM Bigomi?

10.7. o Take 3mazasvhe Haguauua? Y 4OMY QOJSITAIOTH MPHHIMI
«1aMepanbHo20 2anbMy8anHs» HEHPOHIB MEPEXi Ta MEXaHi3M HaBYaHHS
«llepemoceyp odepacye ce»?

10.8. [JaiiTe ropiBHAJIBHY XapaKTEPUCTHUKY METONMK HaBYaHHS Hefl-
poMepeXi «3 yuumenem» 1a «6e3 ywumensi».

10.9. Ski sudu (munu) neiipomepexnc Bam Binomi? o savnse coGowo
bazamowapoéa HelipoHHa Mepexa? SKi HepoHHI IapH Ha3UBAIOTHCA
npuxoganumu ?

10.10. TlosicHith poboTy nepcenmpona Pozenbramma i 6azamowapo-
8020 nepcenmpond.

10.11. V YoMy CYTHICTb aazopummy 360pOMHO20 ROUWUPEHH ROXUCKU?

10.12. Jaitte XapakKTepUCTUKY aITOPUTMY Haguanrs Xebba. o sixoro
muny MeTONiB HaBYaHHS BiH HaTEXUTH?

10.13. o seasoTh c06010 Heilpomepexca i kapma Koxonena? SIxnii
BHII HaBYaHHS B HUX BUKOPHUCTOBYeThbes? YoMy 1eidt TuI HelipoMepexi
HA3UBAIOTh CAMOOP2AHI306aHOI0 CMpYyKmypoto ?

10.14. JlaifTe MOpiBHANBHY XapakTepUCTUKY Helpomepexc Xonginda
it Xemminza. Y yoMy iX CIIIBHICTS 1 BiIMiHHICTB?

10.15. Axi Buny sipok Ipoccbepea By 3Haete? K BOHU BUKOPUCTOBY -
I0ThCS B HEMpoMepexi 3yempiunoeo nowupenns ?

10.16. OnuuIiTe CTPYKTYPY Ta IPUHIIUT (PYHKLHIOBAHHA KO2HIMpoHa
it heoxoznimpora Oyrxywumu. 111o B HUX criiBHOTO T2 BiIMiHHOTO?
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10.17. Itlo gBusiroTh COBOIO Helipomepedsci 3 a0anmuenum pe3oHancom?
V yoMy noJisirae nnpo6iieMa cmadiasHocmi-naacmurnocmi Hepomepex?

10.18. Onuuiite npuHmun pobotu Helipomepex APT-1, APT-2,
APT-3. JJajtte iM ITOPIBHANBHY OLIHKY.

10.19. Oxapaxktepusyiite npobaemui obpacmi 3aCTOCYBAHHI Heﬂpo-
KOMII'I0TEpHUX cucreM. SKi Knacu 3agay BOHYM BUPIHIYIOTE?

10.20. ¥V gxrux nipeMeTHHX 00NacTsAX 3HAXONATh HPAKmMUUHe 3acmo-
cysanma HelpoxoMir orepHi cucteMu? HaseaiTs KOHKpeTHi IpUKiIany.

10.21. Y yoMy momasiratoTh acobaugocmi TEXHONMOTIl CTBOPEHHA Hel-
POKOMIT’ IOTEPHUX cucTeM?

10.22. Yn BimoMi BaM nipuxiaay NpakTUYHOTO BUKOPUCTAHHS HEM-
POKOMII'TOTEPHUX CUCTEM ¢ YKpaini?

Poagin 11. PO60OTOTEXHIUHI iIHTeneKTyansHi cucTeMm

11.1. Ulo sBnstioTh c06010 pobomomexniuni mmeﬂe;cmya./zbm cucmemu
(PTIC)?

11.2. Y YoMy CYTHICTb GHMpPORoMopgHo20 ntdxo@y zo nniodynosu PTIC?

11.3. Axi nidcucmemu € y cxnani PTIC?

11.4. SIx spiitcrioeThes npouec dyHxkuionyBauns PTIC? Y skux pe-
XKyMax BOHa MOXe TipailioBatu?

11.5. fIxi amaparso-IporpamMui 3acobu 30upanHs ii nepemeopeHHA
ingpopmayii nprucytHi y PTIC?

11.6. OunwiTyr cTpykTypy Ta QYHKI nidcucmemu MawuHHO20 30py
PTIC.

11.7. Sk 3nilicH0eThea hopmyBaHHS alcycmutmoz (38yKxo060i, MOGHOI)
ingpopmayii y PTIC?

11.8. Oxapaxrepuayiite ckian Ta dyHKi cencoproi nidcucmemu PTIC,
AK smificHIoETHCS (bopmyBaH}{sI maxmuavrol (Konmakmnoi) ingopmayii?

11.9. fAxi TMNIN ananizamopie Bam Bmom‘? Sxi BUDH inghopmauii BoHU
dopmyloTs?

11.10. SIxi modeni nodanns ingpopmayii y PTIC Bino6paxarors GyHK-
i nepwioi Ta dpy2oi cuznanvhux cucmem CIIPUAHATTS JIIOJVTHOIO 30BHI LI~
HBOTO CBITY? .

11.11. o apase 006010 ninegicmuunui npoyecop? SIKi @yuryii Bin
BUKOHY€E?

11.12. OnUILITH CTPYKTYpY Ta Q)yHKun nidcucmemu eupobrenns Ui npuit-
Hamms piuets.

11.13. ¥V qomy nongrarots ocobnuBocti po6otH eupiutysayie PTIC? Ski

pobomomexniuni 3a0aui BOHA BUPiIUy10Th? HaBenits npukaad taxoi 3amavyi. -

11.14. SIxy poinb rpac RAGHY6ANBHUK PTIC?
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11.15. X spilicHIO€TECS KepysanHa npoueCOM dbyHxuionyBaHHA
PTIC? Axi ¢pyHKIi BUKOHYIOT nidcucmemu 36°33Ky ma Kepyeanhs ?

11.16. OxapakTepusyitte agmomamuHui Ta py4Huii PEXUMHA KePyBaHHS
cucteMolo. o smnsie coboro ¢iddareruii oTIEPATOPHUI IIyHKT KepyBaHHA?

11.17. OxapakrepusyiiTe CKJai Ta IPU3HAYEHHSA GUKOHABUUX npu-
cmpoie i mexaniamie PTIC.

11.18. o sBastiots coboio xosexmueni PTIC? Onnite HyHKILI
6a306020 KOMIUTEKCY i1 aBTOHOMHUX po6omie. Y YoMy MOJATaloTh XapaK-
TEPHI PUCH KoaeKmugie Mini- Ta mikpopobomie? '

11.19. Oxapakrepusyiire obnacti MpakTHYHOTO 3acmocyeanns PTIC.
Y SIKUX npedmemnux obracmsx YKpaiiy BOHM MOXYTb 3HalTH 3acTocyBaHHA?

Posapnin 12. IHTenekTyarnbHi CUCTEMU MNPUNHATTS pilleHb

12.1. Illo ABAAIOTB COOOIO iHmenexmyanpHi cucmemy RpuiHasmMmMAa
piwens (ICIIP)? HaBenith mpHKnanu HpeJIMCTHPlX obnacreii, ne HeoO-
xinHo ctBopopatu ICIIP.

12.2. ki ocobaugocmi rxpemvxemm (po6ieMHo1) obnacti 06yMOB-
JIOIOTh HEOOXIIHICTE CTBOpeHHs i BuKopucTaHHs [CITP?

12.3. V YoMy noJifra€ CyTHIiCTb KOAeKMUEH020 PO3yMy W «M03K080i
amakuy»?

12.4. SKi pozymosi npouedypu MiCTITb y OO TTpollec IPUNHSTTA pilleHs?

12.5. Sk 3nilicHioeTbes npouec dynkuionypanHs ICIIP?

12.6. SAKi modeni i1 Memoou r[pm?imn'm pillleHb BUKOPUCTOBYIOThCS
B ICIIP?

12.7. Onuiits cmpyxmypy i gpyuryii ICITP. SIki ¢pyukilii BAKOHYIOTH
nidcucmemu KepyeanHs Modeasmu, egonioyilinoi adanmayii, ananisy ma
eubopy aLTepHATUBHUX piteHs?

12.8. Oxapakrepusyiite obnacti mpakTHuHoro sacmocyeanns 1CIIP.
Yu Moxyrh 6yrr Bukopucrtani ICTIP s Buxouy i3 KpM30B0Oi CUTYallil
6 Yipaini?

Pozgin 13. MyanVIal‘eHTHI iHTeneKTyanbHi cuctemMu

13.1. Mo sBasoTs c06010 Myavmuazenmui cucmemi (MAC)? Y yomy
iX OCHOBHE IIPU3HAYEHHA?

13.2. Y yoMy TIoNIATaloTh CYTHICTb i 0COGIAMBOCTL Mynbmuazenmuux
internet-cucmem (MAC-Internet)?

13.3. Onuuwite cmpykmypy i gpynxyii MAC.

13.4. OxapakTepu3yiiTe OCHOBHI npobaemu, 3 SIKUMU CTHKAIOTHCH
poapobunku MAC mil 4ac il npakTUYHOI peaisaliii.
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13.5. Do sBsioTs coboro azenmu MAC? Homy BOHM Ha3MBAaIOTBCA
inmenexmyansrumu ? Ik 3MIACHIOETHCS TIpONEC 63aemodii azenmie?

13.6. [xi tanu aeenmie pynxuionyiors y cknaii MAC? Onwunits
iXHi OCHOBHi eﬂacmueocmz Ta PyHKYil.

13.7. ¥ 9oMy NONATAIOTE GKMUGHICMb, CAMOKOHMPOAb, pealcmuemcmb
adanmusHicms, mMoAepanmuicnte, couta/tbua nogedinka, doOposusnueicmo
areurin?

13.8. Illo sABAAIOTH cOOOK T2 fAKI POJli IpaloTh 0ucnemuep, 6poxep,
MeHedxcep, KodyeanvHuK, éizyanizamop, azenm Internet?

13.9. ki QyHKUI BUKOHYIOTh iHmepgelicni Ta mobinbui areHTI?

= 13.10. o Ha3uBAIOTL MEHMAALHONO MOGeAAI0 THTEIICKTYATLHOTO areHTa?

13.11. Oxapaxrepu3yiiTe ob6acTi mpakTUaHOTO 3acmocysants MAC.
V axux npedmemnux oonacmsx 3actocyBanus MAC Haii6inem edexTuse?

13.12. Hasenits NpuKIangu npaxmuunux po3pobaens MAC.

Posagin 14. HediTki iHTenekTyanbHi cuctemm

14.1. o seastors coboto Hewimii inmenexmyanvhi cucmemu (HIC) ?
SIki oCHOBHI Konuenyii moxnaacHi B ocHopy HIC?

14.2. 5Ix 3nificH10€THes Mpoliec pyHKuioHyBaHHs HIC?

14.3. Oxapakrepuayitte cmpyxmypy ta gyuryii HIC. SIki nidcucmemu
(6roku) BXOASITH MO cxnagy HIC?

- 144, Hlo spasniors coboto 6aoku gasugixauyil Ta degasugixauyii
y HIC? SIxy pons y poGoti HIC Bouwm Binirpalots?

14.5. ¥V yoMy nonsiraloTh ocoGIUBOCTI HewimKkozo iHMeseKmyaisHozo
supiwyeaua?

_.14.6. SIXi 3HAHHS HasUBAIOTH Hewimkumu? Y 4oMy iX BIIMiHHICTSL Bin
HeaUIHAYEHUX, HEMOUHUX, HeROGHUX 3HAHE?

14.7. o take Hewimra aozika, Heuimii moOeni, HewimKi MHOXCUHU TA
Hedimxuil eusic Ha 3Hanusax ? SIKi o6UnCHeHHs HasuBaloTh m axumu? SIki
onepai 3 Hewimkumu muoxcunamu Bu 3naere?

14.8. JlaiiTe BU3HAUEHHS AiHegicmu4HOI nepemiitnoi, mepmy, dyuxuii
HanexcHocmi.

14.9. Y yoMy noaAraloTh 0COOJIUBOCTI CTPYKTYPH Ta (PyHKIHIOBAHHS
bazu Hewimkux 31ans i Hewimkoeo 6A0KY CRiAKyearHs 1UOHO aHAJIOTTIHHUX
npuctpois KCINI?

14.10. Onpmite cTpyxTypy Ta (BYyHKIUL Hewimxoi pobomomexnivnoi
cucmemu Ta Hewimioi cucmemu kepysants pobotolo ceiTiodopa.

14.11. Oxapaxrepusyitte obnacti npakruaHoro 3acmocyganns HIC,
V axux 06NacTsiX BOHY HaOyAM MOIMpeHHs?

14.12. Yu imomi Bam npuxianu npakrauHux po3pobaeHs HIC
B Yipaini?
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HAonarok 2

CnoBHMK 'repMinB/

InTenekr — cmyninb (pieensv) pozymogux 3miGHOCTEN (MUCAeHHA) Ta
dyxoeHux sKocmeii MOAUHY, AKWHA alOTh 1 3MOry po3B’ A3yBaTH inme-
AeKmydnsHi 3a0a4i.

Im'enex'ryanma 3ajgada — meopua 3ada4a, po3B ’3yBaHa JIONUHOIO
Y TIpOLIECi il XUTTENIsUILHOCTI,

Muchennsi — po3yMOBUI npouec nocmanoeku i1 po3p’sI3aHHA iHTe-
JIEKTyanbHOI 3a1ayi.

HITyannit inrenekT (Hayka) — HayKOBMI HaNpPAM, OPIEHTOBaHUI Ha

'CTBOPEHHS METOJIB i 3aC00iB MoOeat08anHs ikmenexmy AOOUHU.

IHTyunwii inTenexT (komn’iomepruii) — NpoOrpaMHo- anaparHa Modens
inmenexmy JONUHMU. _

KoMIr’ioTepaa cHcTeMa WITYYHOTO iHTENEKTY (inmesekmydnsha cucme-
Ma) — KOMIUIEKC B3a€EMO3IB’SI3aHUX IHMEAEKMYANbHUX KOMN I0MEPHUX
3acobie, IPU3HaYeHU N IS eupiwenns inmenexmyanbrux 3ada4 y 1ieBHIl
npeaMeTHiN (IpoOneMHiit) obnacTi.

Hpe;me'ma o6nacTs — cghepa 3aCTOCYBAHHS iHTEIEKTYAIBHOI CHCTE-
MM B TEBHill 0o6GjacTi JIOACHKOI AisibHOCTI (6isHec, BﬂpoGHuuTBo
MeJIULIMHA TOLLO).

I'lpo6:|eMHa obnactp — Kaac m'renemyanwnx 3aday4 (npobnem), AKi
po3B’g3ye iHTeneKTyaibHa CHCTEMA B EBHIN npedmemniii obaacmi.

Knac 3agau — cmpykmyposana CYKyNnHicTb 3alad, BHOKpeMJieHa
# 3rpynosaHa 3a neBHUMH GpopMalbHUMU 03HaKamu abo npasunamu.

IsDxenepis 3naHb — mexHon02ix Po3poONEHHS i BUKOPHCTAHHSI iHTe-
NEXTYalbHUX Memodie ma 3acobie 0obyeanus, aumszy, noOaHHA i onpayo-
8AHHSA 3HAHD,

3uanHa — HarpoMaJXeHa JIIOJICTBOM egpucmu4Ha iHdopMallis LoIo
3aKonoMipHocmeli Ta éaacmugocmeli 06’ckmie (IPOLECIB, SIBUIL, CUTYa-
11ii1) 30BHIILIHBOTO CBITY.

ba3za 3nanh — KOMIT'IOTEDHA nam’smb iHmeaexmyanavHoi cucmemu,
B 5IKiii 36epiraoThCsl 3HaHHA TIPO JaHy NpeaMeTHY (MpodaeMHY) 06acThb.

Espucraka — HedopMalbHE CII0BECHE Npagiino, YCTAaHOBJIEHE docaio-
HUM WNAXOM, SIKE He Mdae CTPOTOTo (TeOpeTMYHOro, MaTeMaTUYHOIO)
06rpynmyeantsa i BUKOPHUCTOBYETHCS B iHTeNEKTyalIbHIM cueTeMi s
nodanns ingopmayii. :

BepGanizauina — espucmuunuii (crosecno-3micmosruii) onuc IpeaMeT-
Hoi (mpo6neMuoi) obJiacTi.
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AcouiaTHBHA 0a3a 3HAMb — KOMIT'IOTEepHA nam’ame {HTeIEKTyaIbHOI
CHUCTEMH, B AKill nowyk ingopmayii 30iCHIOETHCS 3a T Micmom.

AcolliaTHBHICTE — cmepeomunnuii 36’330k MiX pizHOpIOHUMY TIOHST-
TSIMUA, 06’€KTaMu, TIpoLiecaMul, STBUIAMU.

Ownroaoris (Hayxa) — Hayka npo 6ymmsa, siKa TpaKTye CYTHICTh
aBCTpaKTHUX ghinocogcoicux xameeopil (IPocCTip, Yac, MpUYMHA, HaCTi-
JOK, Hisl, ABUILE TOWIO).

Owuronorifl (komn’romepra) — 6aza (cxosuuie) KOHUERMYAALHUX 3HAH
npo CYKYTIHICTE O0’€KTiB, TpOIECIiB Ta SIBHIIL HAGKONUMHEO20 cgimy
1 3B°SI3KM MIX BMMH.

Konuenr — ysazaaviene nowsmms, sIKe XapakTepusye NMeBHUH kaac
06’ckmie (TIpolleciB, SIBUIL, CUTYyaIlil) mpeaMeTHol o61acTi 3rilHO 3 iX
crendiuHIMH BIACTUBOCTIMU.

OwnToJioriyna cucreMa (Komn’romepHa) — CIMpyKmypoeanuil KOMuaexc
KOMI 1omepHux oHmoAoeiil, MPU3HAUCHUN U1 HOLIYKY ¥ BUTATY KOoHYen-
mMyanbHUX 3HaHb 13 I100abHUX, KOPIIOPATUBHUX, JTOKAIBHUX CHCTEM Ta
MepeX, TOJOBHMM YUHOM — i3 Infernet. .

baza pamnx (6 inmeanekmyanvhiii cucmemi) — CXOBWIIEC 3@2aAbHUX
gidomocmeil TIpo TIpeAMeTHY 00JacTb, BAACHI MOXJMBOCTI CUCTEMM,
po3B’A3yBaHi 3aja4i, KOPUCTYBAUIB TOLIO.

00’ ¢kt — npedmem modemosanns (SiswdHMIA 06°€KT, npoliec, SIBU-
11e, TO/is, Mis, CUTyallisl TOIo) JaHol IipeAMeTHOI obJacTi.

OO6pa3 — KoMIT'1oTepHa Modeas 06’exma.

CrpykTypoBaHicTh — YIIOpSUIKYBarHs 06 eKTiB (00paziB) 3a pienamu
lepapxii.

Iepapxia — yriopsuikoBava CyKyTHIcCTh pignie cnzemdnopnaxoeanocmz
06’exTiB (00pa3in).

AHaniTiR (inxcerep no 3nanmuax, ilXeHep 3HaHb, IHXeEHEp-iHTEPNIPE-
TATOP, KOTHITOJIOT) — haxigeys 31 CTBOpeHH U eKCIUTyaTallii iHTeJIeKTy-
TBHOL CUCTEMU.

Excnepr — nipocdecionan y naniit npedmemmuii (npobaemniii) obaacmi,
3HAHHS SKOTO 3aHOCATHCS 10 6a3U 3/1aKy IHNTEIICKTYaIbHOI CUCTCMH.

IIporpamict — QaxiBenn i3 cucmemHozo npoepamnozo 3abesneHeHns
iHTenextyanbHol crcTeMu, SKUit 3aiiicHIoe BUGip (po3pobienHg) Mone-
JIelk IoJJaHHS 3HAHb, MOB 1 CepeTORMINA IIPOrpaMyBaHH, HalTIpyuaaTHi -
TIUX JUIS AaHOI CUCTeMH.

KopucryBay — omiHa (KOpUCTYBad, aHATITUK, eKCIIepT, Tporpa-
MicT, ¢axiBellb), 1O CHUIKYETHCS 3 IHTENeKTYalbHOK CUCTEMOIO IS
PO3B’I3aHHA CBOE] 3a1ayi.

3anuT KopucTyBaua — po3e’a3y8aHd inmenexmyanisHa 3adaua (3a60am- .

Hs), TIpENICTaBIeHa KOMIT IOTEPHOIO MOBOIO, HAOJIMXKEHOIO d0 AH00cbK020
CRIAKYBUHHA.
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BupinyBad — xomn’romep iHTENIEKTYaTBHOI CUCTEMU, KUY Modentoe
Mucnenns IIOOWHY B TIPOLIECE po3é’a3anHa iHTeNeKTyaNbHIX 3aday,

Inrenexryansunit inrepdeiic — rnporpaMHo-anapaTHuii NMPUCTPIl,
11O 3OiHCHIOE dianoeoae cninkyeants TIOOIUHH 3 iHTENEKTYaIbHOIO CHCTE -
MOIO npupoaﬂom (100cbKroi0) M0B0ID: 3 BUKODHCTaHHSIM iHmenexm ywzbnux
KOMIT'I0TepHUX 3ac00iB KoeximusHoi epagiru.

Kornirugnicts (cognition) — nisHaHis1, Ni3HABAHICTD, Ili3HABAIBHA
30aTHICTh. . :

KornitusHa rpaghika — KOMIUIEKC KOMITIOTEPHUX 3acoGiB inmenexmyans-
Ho2o inmepgeiicy, sIKi BUKOPUCTOBYIOTH KOJIp, aHIMallilo, Biieo, ayiio Ta iHii
3acobu mMyasmumedia 1 KOMIT'IOTEPHOI epaghiku IS Hao4urozo (IHTErpoBaHoO-
I'0) IONAHHS BIACTUBOCTEHR AOCTIIKYBAHOIO 06 €KTa, TIpoIiecy abo sBUIlA.

MyasTHMeia — iHTerpoBaHe KOMIT'I0TepHE CEpeROBUILIE, B AKilf 1MO-
PN i3 TpaIMIIAHMMY ~ 3acO6aMM B3a€MO/il JIIOMHMHM 3 KOMIT’ I0TEPOM
(andapiTHO-LMbpoBUit YU rpadivHuit JUCTUIEH, IPUHTED, KIIaBiaTypa)
BUKOPHCTOBYIOTLCSI HOBi iHQoOpMaIliliHi MOXIMBOCTI, 30KpeMa —
XKUBUI TIOACBKHI roJIoc, My3HKa, KOJbOPOBi XyJOXHIi Ta HOKYMEHTAJb-
Hi BiIEOPOJIMKY, 03ByYeHa MYJIETUILIIKALLiS TOIIO.

Tinepmenia — iHTerpoBaHe KOMII'IOTEPHE CEPENOBHIIE, B SIKOMY
indopMauiifHi 3acobu Mynbmumedia 06’€AHaHi B 2inepmexcmogy cucmemy.

lineprexcroBa cucreMa — ghaiinoea cucmema, B AKil 38’30K Mix daiito-
BHUMM JIOKYMEHTaMU 30ifiCHIOETHCS 3a IOMIOMOTOIO KAioHoaux caié abo ¢pas.

JlinrsicTHarmii mpouecop — anapaTHO-NPOrpaMHMI NPUCTPii, KUl
dyHKIIOHYE B pedcumax «cuzsHan — mekcm» (aHania) i «mexcm — cuznans»
(cunme3) i NpU3HAYCHUHN IS CHPUiIHAMMA, PO3NI3HABUHHA, (POPMYSANHS,
nodanns ma eidobpaixcenna cumeonbHoi (mekcmosoi) indopMailii.

Jianorosuii mponecop — NporpaMHo-anapaTHuii IPUCTPIi, (pU3Haye-
HMii 1S oNpalNioBaHHA iHTEJIEKTYATbHO] iHGopMallil, OB’ SI3aHOI 3 MOBOIO
CIJIKYBaHHS, ii OyZ10BO10, paMaTHKOIO, PO300OpOM TTPOHO3MILM i TEKCTY.

TapagnrMa — XOpoTKa Kao¥06a nponosuyia (2acae), Mo BiIGHBac
LWISIX [UISL AOCATHEHHS METH.

CrBopenns HOBMX 3HaHL — crioci® pose’ssamus inmenexmyanshoi
3ada4i y KOMIT'IOTEpHiH cUCTeMi.

TakcoHoMiss — xracughixayis (cucTeMa) NOHSATD.

LIPS — onuHMUS TMPOAYKTHBHOCTI BUpiUIyBaya IHTENEKTYATHHOI
cucremy (] aoeivnuii éusio y cexynoy).

LISP — onxa 3 neplimx MOB IpOrpaMyBaHHS iHTEIEKTYaTbHIX CHCTEM.

«KnieHr-cepsep» — apxiTekTypa KOMIT'IOTEpHUX pecypceiB, 3a SIKOI
o/iHa YacTHHa 3acmocysarHa (IIPOrpaMHoro 3abe3nedeHHs po3B’si3yBa-
HOi 3afavi) Po3MilIYEThCS Ha KOMIT'IOTepi KOpHcTyBaua (kalenma),
a iH11a — Ha cepgepi BUKOPHCTOBYBAaHOI KOMIT'IOTEPHOI CHCTEMH.

e-Komeplisi — cepiifHe BUpOOHMILITBO Ta IPOAaX KOMIT I0TEPHUX 3aC00iB.
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