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JlucepTalii€ro € pyKoIuc.

Po6ora BukoHaHa B IBaHO-PpaHKIBCHKOMY HAIIOHAJbHOMY TEXHIYHOMY YHIBEPCUTETI
Ha(TH 1 Ta3y MiHICTepCTBa OCBITH 1 HAYKH Y KpaiHH.

HaykoBuii kepiBHUK JIOKTOP TEXHIYHHUX HayK, podecop,
Illexera Bacuiasb IBaHOBHY,
[BaHO-DpaHKIBCHKUN  HAI[IOHATBHUM TEXHIYHUU
YHIBEpPCUTET HAPTH 1 rasy,
3aBiyBau Kadeapu IHXKEHEepii MporpamHOro
3a0e3MeueHHs.

Odiuiitni onoHeHTH: JOKTOp TEXHIYHUX HayK, mpodecop,
MemepsikoB Jleonin IBanoBu4,
HarionanbHuil TEXHIYHUN YHIBEPCUTET
«/IHIIpOBCHKA MOJITEXHIKAY,
npodecop kadenapu nporpamMHOro 3ade3neyeHHs
KOMIT FOTEPHUX CHCTEM.

KaHJIUJIaT TEXHIYHUX HAYK, TOICHT

CaskiB Bosionnmup bornanosuy,
TepHOMIBCHKHUI HAIlIOHATLHUN TEXHIYHUN
yHiBepcuteT iMeHi [Bana Ilymros,

3aBigyBay Kadeapu aBToMaTru3allii TeXHOIOTTUHUX
MIPOIIECIB 1 BUPOOHUIITB.

3axuct BimOyaeTbes «23» BepecHs 2021 p. o 14:00 roawHi Ha 3acimaHHI
cnemianizoBanoi Buenoi pamu /[ 20.052.03 IBaHo-®paHKIBCHKOTO HaIliOHAJIBHOTO
TEXHIYHOTO yHIBepcuTeTy HadTH 1 ra3y 3a aapecoro: 76019, M. IBaHo-DpaHKIBCHK,
ByJ. Kapnarceka, 15.

3 fauceprami€0o MOXKHa O3HalomuTHch y Oi0mioreni I[BaHO-DpaHKIBCHKOTO

HAI[IOHAIBHOTO TEXHIYHOTO yHIBepcUTeTy HadTH 1 rasy 3a agpecoro: 76019, m. IBano-
®paHkiBCchK, Bya. Kapnatceka, 15.

ABTtopedepat posicnanuit « _ » cepmHs 2021 p.

Buenuii cexperap
crietrianrizoBanoi Buenoi panu /1 20.052.03, /I
KaHUaT TEXHIYHUX HayK, JOIEHT T. B. 'ymentok



3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyajlbHicTh TeMH. JlaHe MOCIIDKEHHS MPUCBAYCHE po3poOI Ta peamizallii
IHTEJICKTYyaJIbHOI CHUCTEMU 3 MYJIbTUMEAINHUM iHTepdeiicom Ta 0a30l0 3HaHb 3
MYJIBTUMENIMHUMHI BKJIIOYEHHSMU. [IpW CTBOpEHHI MPOTOTHMIY OYJIO PO3TISHYTO Psia
apryMEHTIB, SKI TaKOX MOJKHa YCIIIIHO 3acTOCyBaTH JJIsl 3a/Jadl  CTBOPEHHS
IHTEJEKTYyaJIbHOI CHUCTEMH, SKa ONEpye 3 MYJIbTUMEIINHUM KOHTEHTOM. (CHOBHA
nmpo0JsieMa Ha TaHOMY HUISAXY IMOJIATa€ B JOCATHEHHI €()eKTUBHOCTI MPOIIECy MePEeHECEHHS
EKCIIEPTHUX 3HAHb Ta JIOCBIIY B KOMIT IOTEpHY nporpamy. OCHOBHA OCOOJIMBICTh MOJISTAE
camMe B TOMYy, IO Taki 3HAHHA Ta JOCB OMHPAIOTHCS HA MYJIBTHUMEIINHY OCHOBY.
3arajapbHO BiJOMO, II0 BUKOPUCTAHHS MYJIbTUMEIINHUX JTaHUX Ta TEXHOJOTIA Ha JAaHOMY
eTari po3BUTKY 1HGOPMAIIIHHUX TEXHOJIOTINA MOB’SI3aHO 3 PSAIOM OOMEKEHbB, Kl CYTTEBO
BILTMBAIOTh HAa KOXKEH €Tall dKUTTEBOTO ITUKITY PO3POOKH IHTENEKTYaIbHUX CUCTEM. TOMY B
SKOCTI OCHOBHOI MpOOJEeMHU MOXHA BHUILIUTH MPOOJEMY MPAKTUYHOI I1MIUIEMEHTAIlll
HUISIXOM IHTETpalii TEXHOJIOT1i IHTEJIEKTYaJIbHUX CUCTEM Ta TEXHOJOT1i MYJIbTUMEIIMHUX
CHCTEM 1 JaHUX, K1, KO’)KHa B CBOEMY KJjacl, €, B MPUHIIUII, JOCTATHHO JOCITIKEHUMH,
ajie B MUTAHHIX X 1HTErparii, sika JI03BOJIATHME 30€pEeXEHHS caMme 1HTENEKTyaJbHHUX
(GYHKIIIH, € psJl HEBUPIIIICHUX aCIEKTIB, IKUM, BJIACHE, 1 IPUCBSIYCHE JIaHe JOCI1HKCHHS.

3B’A30K po00OTHM 3 HAYKOBHUMM NpOrpaMamMu, IJIAHAMH, TeMaMu. BuOpanuii
HampsiM JIOCIIDKEHb € CKJIaJ0BOI0 YAaCTHHOK TEMATHYHOTO IIaHy Kadeapu iHXeHepii
nmporpamMHoro  3abe3rnedeHHs  [BaHO-DPaHKIBCHKOTO  HAIIOHAJIBHOTO  TEXHIYHOTO
yHiBepcuteTy HadpTtu 1 razy (IOGHTYHI). Tematnka poOOTH € YaCTHHOIO TIJIAHOBUX
HAYKOBO-JIOCJIIIHUX POOIT 13 PO3BUTKY HA(PTOra30BOro KOMILIEKCY YKpaiHu Ta 0a3yeThcs
Ha pe3yJabTaTaX BHKOHAHHS HAYKOBO-JIOCHITHUX TeM: «Po3poOka TeopeTuuyHux Ta
MPUKIAAHAX KOHIICMINA 3aCTOCYBaHHS Cy4dacHHX 1H(OpMAIlIMHUX TEXHOJOTiH B
Hadrorazosiit ramysi» 2008-2012 pp. (3arB. HaykoBoto pagoro IOHTYHI' nporokon Ne
3/48 Bix 08.09.2008p.); «Po3poOka Mojenei, METOIB 1 AJITOPUTMIB MPSIMOTO 1 HEMPSIMOTO
OTpaIIOBaHHS BETUKUX MOTOKIB JAaHUX JUIsl MIATPUMKH NMPUUHATTS YIPABIIHCHKUX PIllIEHb
y cdepi eHepro3ade3neycHHs aepkaBm» (HoMep aepxkaBHol peectpariii 0118U006795).

VY BumeHa3Banux temax HJIP aBrop OyB Oe3mnocepeaHiM BUKOHABIIEM POOIT IIOAO
po3po0OKku hopMaTbHUX MOJEIEH 1HTETIMEAINHOT CUCTEMHU TIATPUMKH MPUUHSTTS PIIICHb
npoieciB OypiHHS HadTOBUX 1 Ta30BUX CBEPJJIOBUH Ha OCHOBI MYJIBTUMEIINHOIO
KOHTEHTY.

Merta i 3agaui gocaixxeHHsi. MeToro 1aHOi poOOTH € po3poOKa METO/IY Ta CUCTEMHU
IHTeMIMEAIMHOT MIATPUMKH MMPUUHSTTS PIIICHb MPYU BUKOHAHHI TEXHOJIOTIYHUX OIepalliii B
nporieci OypiHHS HaTOra30BUX CBEPIJIOBHUH.

JlocsirHEHHsT BKa3aHOI MeETU 3a0€3IMeuyeThCcsl B JIMCEpPTaLIHIA POOOTI HUISIXOM
PO3B’A3aHHA TaKUX 33/1a4:

1. AHani3 mpeaAMETHOT MOJIeNl IHTENIMEA1MHOT 1H)OPMAaILIHOT CUCTEMHU.

2. ®opmamizariis TOCTAaHOBKM 3aJa4l MOJICNIIOBAHHS IIPOIECIB 1HTEIIMEIIMHOT
OIATPUMKA TMPUAHSATTS PIIIEHb MPU BUKOHAHHI TEXHOJIOTIYHMX OIepaliil mporecy
OypiHHS IUISIXOM BUPIIIEHHS TEXHOJOTTYHUX MPOOJIEM 3 HAKJIQJACHUMH OOMEKECHHSMU B
paMKax abJlyKTUBHOTO (PpEeUMBOPKY.
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3. OOrpyHTyBaHHS Ta JOCHIIKCHHS TEXHOJIOTIl 1HTETIMEIIMHOI  IMiATPUMKH
NPUMHATTS pIIIEHb IPU BUKOHAHHI TEXHOJOTIYHUX OIlepaliil B mpoueci OypiHHA
Ha(TOBUX 1 ra30BUX CBEPAJIOBUH B YMOBaX HEBU3HAYECHOCTI.

4. [lo6ynoBa ¢opmMaabHOI CTPYKTypH (YHKIIIOHYBaHHS CHCTEMH IIPOIIECIB
OIATPUMKA TPUUAHATTA PIlIEHb MNpPU ONEpPyBaHHI 3 MYJIbTHUMEAIMHUM KOHTEHTOM Ha
KOXXHOMY €Tarll *KUTTEBOTO IHUKITY.

5. Po3poOka opMaibHOTO MEXaHI3MY MIATPUMKH MPUUHSTTS PIllIEHb ONEPaTOPOM B
TEXHOJIOTIYHOMY TMpolieci OypiHHS HapTOBMX 1 Ta30BUX CBEPHJIOBUH Ha OCHOBI
ONepyBaHHSA 3 KIACU(PIKOBAHUMH BXOJKEHHSAMU MYJIbTUMEIINHOTO KOHTEHTY MTPEAMETHOI
o0nacTi.

6. Peanmizariis cucreMu IHTENIMENIMHOI MIATPUMKH TMPUUHSTTS PINICHb TMpU
BUKOHAHHI TEXHOJIOTIYHUX OMepalliil B mpoiieci OypiHHs HA(TOBUX 1 FTa30BUX CBEP/IJIOBHUH.

7. Po3po0Oka METOMKH IHTENIMEAINHOT MATPUMKH TPUNHATTS PIlIeHb 100 BUOOPY
TEXHOJIOTTYHUX OTepalliid B MpoIeci OypiHHA Ha OCHOBI CHUCTEM MAacIlITA0OBaHMX MapKepiB
3 HaKJIaJICHUMU OOMEKEHHSIMH.

06 exkm docniodxcenns. HectanioHapHui TEXHOJIOTTYHUE TTpoliec OypiHHA HAPTOBUX 1
ra3oBHX CBEP/JIOBUH, SIKMU CYNPOBOJIKYETHCS HEOOXITHICTIO MPUUHATTS €(DEKTUBHUX Ta
pallloHaJBLHUX PIllIEHh B yMOBaX HEBU3HAYEHOCTI.

IIpeomem Odocniodcennsi. CUCTEMU IHTEIIEKTYAJIbHOI MIATPUMKH MPOLIECIB MPUHHATTS
pillIeHb MTPU BUKOHAHHI TEXHOJIOTIYHUX Olepallii npoueciB OypiHHA HaQTOBUX 1 ra30BUX
CBEPJJIOBUH IIUISIXOM BHUPIMICHHS TEXHOJOTIYHUX TIpoOJieM Ha OCHOBI OOMEXEHb B
a0yKTUBHOMY (DpEUMBOPKY.

Metoau aocaigenusi. JIjisi BUpINICHHS MOCTABJICHUX 3a/lad Yy poOOTI MPOBEJEHI
TEOPETUYHl JIOCHI/DKEHHSI 3 BHUKOPHUCTAHHSAM METOJIB TMOPIBHSUIBHOTO  aHami3y,
cucTeMaru3allii Ta y3arajibHEHHs (JJIs aHalli3y aBTOMATHU30BaHUX CUCTEM-TPEHAXEPIB,
CTPYKTYpPH TPHUUHATTSA pIlIEeHh B TEXHOJOTIYHOMY TMPOIECl); CHCTEMHOTO TIJIXOAdY;
(OopManbHO-JIOTIYHUX JOCIIIKEHb 13 BUKOPHUCTaHHSIM 0a30BOro amapaTy Ha OCHOBI
MPEANKATHOI JIOTIKH; METOJIB Teopii MHOXHMH (IIsI MOJCTIOBaHHS (PYHKIIOHAJIBHOCTI
CKJIQZIOBUX CHUCTEMH); METOJIIB TEOPIi MPEJACTABICHHS Ta 33JJ0BOJICHHSI OOMEXEHb 1 Teopii
HMOBIPHOCTI; METO/1IB MATEMATUYHOI CTATUCTHUKHU.

HaykoBa HOBHM3Ha o/lepKaHMX Pe3YJbTATIB IOJSITa€ B PO3BUTKY Ta MOTJIMOJICHHI
METOOJIOTTYHUX MMAXOAIB IOAO0 TMIATPUMKH TPUHHATTA pIlIEHb IPU BHKOHAHHI
TEXHOJIOTIYHUX oOmepalliii mnporecy OypiHHS Ha(TOBUX 1 Ta30BUX CBEPJJIOBUH, WIO
UTFOCTPYEThCS MYJIbTUMEIMHUM KOHTEHTOM Ta BU3HAYAETHCS HACTYIMHHUMH HAayKOBUMHU
pe3yJibTaTaMu:

—  BIepIIe TIPEJACTABICHO MOJEIb IHTEIIMEIINHOT aBTOMATHU30BAaHOI CHCTEMH 3
BUJIUVICHUMH OCHOBHMMH KOMITIOHEHTAMH I1HTEJICKTYaJIbHOI CYTHOCTI, IO O03804UO
BU3HAYUTU CTPYKTYPHI €JIEMEHTHU MPOLECY MIATPUMKU MPUHUHATTS PillIeHb NpH OypiHHI
HaTOBUX 1 Ta30BUX CBEPJJIOBHH IUISXOM BBEICHHS TEXHOJIOTIYHUX IIpoOJieM 3
HAKJIaJIECHUMU OOMEXKEHHSIMU Ta IMIUIEMEHTOBAHOIO PEJIEBAHTHICTIO IMOJO0 YMOB
3aJI0BOJICHHSI Ta MOPYLIEHHS HAKJIAJCHUX TEXHOJOTTYHUX OOMEXKEHB;

—  YAOCKOHAJIeHO (opMaabHI OCHOBH MOJICIIOBAHHS KOHTEHTY IHTEIIMEIINHOT
aBTOMAaTHU30BaHO1 CUCTEMH Ha OCHOBI TEOPIi MPEACTABICHHS Ta 3a/I0BOJICHHS OOMEKEHb;

- mnokpameHo QopmaibHi 3acoOM aOJyKTMBHOTO BHBEACHHS 3HAaHb Ha OCHOBI
MYJIbTUMEIMHUX BXO/PKEHh B pPaMKaxX BBEICHOTO I1HTETIMEIIMHOro (QperMBOpKYy 3
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IMOBIPHICHOIO CKJIaJIOBOIO y (opMi aOJyKTMBHUX MIPKYBaHb Ta BBEJCHOIO 33Ja4€l0
kiacudikaiii Ha MHOXKHHI MYJIbTUMEIIHHOTO KOHTEHTY;

—  YIOCKOHAJIEHO TPOLEeaypU BUAOOYBaHHS MYJIbTUMEIINHUX JaHUX Ta 3HAHb Ha
OCHOBI METOJ0JIOTIi KOe(]iIll€eHTIB BIEBHEHOCTI i1 aOMYKTHBHOTO (GPEHMBOPKY, IO
J03BOJISIE IMIUIEMEHTAI[II0 PEJIeBAaHTHUX JOMEHHHUX 3HaHb MPO TEXHOJIOTIYHI orneparii
npolecy OypiHHsL.

Ompumanu noodanvuiuti po3eumox METOJIW 1HTEIEKTyali3allil NpUUHATTS pIllIeHb Ta
CHUCTEM IHTEJEKTYyaJbHOI MIATPUMKUA TPUHHATTS PIIIEHb B MpoIeci OypiHHS IUIIXOM
peaiizaliii MeTpUYHO BIIOPSAKOBAHUX 1HTEIIMEIINHNX MapKOBAHUX CKJIaIOBHUX.

I[IpakTu4yHe 3HAYEHHSI OTPUMAHUX Pe3YJbTATIB JKUCEpPTALIHHOT pOOOTH MOJISATAE B
TOMY, IO pPO3pOOJIEHI MOJEeNl, METOAM Ta METOJWKH, a TaKoX aJlfOpUTMIYHE Ta
nporpaMHe 3a0e3neueHHs, MoOyA0oBaHe Ha iX OCHOBI, JIalOTh 3MOTY BHUpILIYBaTH 3ajaul
NPUUHATTS €(DEKTUBHUX Ta palllOHAJLHUX pIIIeHb B Mpolieci OypiHHS, IO BiJAMOBIAHO
MIATBEPIUIIO CBOIO €(PEKTHBHICTh MiJ Yac TECTYBaHHS OTPUMAHOI IHTEIIMEIINHOI
aBTOMAaTU30BaHOT CHCTEMH MIIATPUMKA NPUUHATTS pillieHb Ha (DAKTUYHUX JaHHUX
«YxpHadra bypinus» ITAT «Ykpuadra». Po3zpoOnena cucrema Ta pexoMeHjauii 3 ii
BUKOPUCTAHHSA, TIPUUHATI 10 BHOpoBakeHHs Bigauiom ACY TII mianpuemcTBa
«MIKPOJI» sx npoToTun MOAyJs Bizyasizallli mporecy miATPUMKHU IPUAHSTTS PillieHb Ha
OCHOBI 0a3 3HaHb MyJbTUMEIINHOTO KOHTeHTY Yy «SCADA»-cuctemax (akT Bia
01.03.2016 p.) 1 «Ykpuadra bypinus» IIAT «Ykpuadprta» (akt Bix 15.03.2016 p.).
PesynpTat AoCHKEHb YIPOBAKEHI B HaBYANbHUM Tiporec Kadeapu 1HXKEHeEpil
nporpamuoro 3ade3neueHHs IODHTYHI (akt Big 15.03.2013 p.) mist CTyIEHTIB HapsMy
niaroroBku 6.050103 — Ilporpamua iHxeHepis B IUCHUIUTIHI «MeTO0JIOT14HI OCHOBHU
HAyKOBUX JOCHIDKEHh B Ha@TOrazoBii ramy3i» Ta creuiaasHocTi 8.05010301 -
[Iporpamue 3a0e3MeyeHHs CUCTEM Yy JUCHUILIIHI «MaTeMaThuyHi METOAM aHali3y
aJTOPUTMIBY.

Oco6uctuii BHecok 3100yBaya. OCHOBHI MTOJIOKEHHS Ta pPe3yIbTaTH JUCEPTALINHOT
po0OOTH, SIKI BUHOCATHCSI HAa 3aXUCT, OJIep>KaHl aBTOPOM OCOOUCTO. Y poOOTax, HAMMCAHUX
y CIIBaBTOPCTBI, JUCEPTAHTY HaJeXaTh: y po0oTi [1] — crmoci0 iHTepmnpeTallii MapKOBaHUX
BXOJI’KE€Hb; y po00TI [2] — i7es 1HTEeIeKTyali3alii TeXHOJOr1i JUCTaHIIMHOTO HaBYaHHSI
IUITXOM BBEACHHS KOHTPOJIbOBAHUX IapaMeTpiB; y po0oTi [3] — METOA0JIOTIs M ATPUMKH
OPUMHATTS pillleHb O BHIUICHUX KIIOYOBHX TNapamerpax; y poborti [4] — ixmes
MPEJICTABJICHHS 3HAaHb MPO TEXHOJOTIYHUM Tporec OypiHHS; y poOoTi [5] — dpeliMoBo-
MPOAYKI[iiHa METOJ0JIOTIsl TOOY/IOBU 1HTEJIEKTYAJIbHUX CTPATErii MiATPUMKU MPUNHATTS
pILIEHb.

Amnpobanisi pe3yabratiB aucepranii. OCHOBHI TIOJOXEHHS Ta pPe3yJIbTaTH

AUCepTaliifHOi poOOTH JOMOBiAaNUCh Ha 18-TM MIDKHAPOIHUX 1 BCEYKPATHCHKUX

HayKOBO-TIPAKTUYHUX KOH(PEPEHUIAX, Y TOMY YUCIHI:

1. XIII Mixnapoauuid MojoaikHUN GopyM «PaguosnekTponuka u monojex B XXI
Beke» (30 wmapra-1 ampens 2009., r. XapbkoB, XapbKOBCKMN HAIlMOHAIBHBIN
YHIBEPCUTET PAIUODICKTPOHUKH ).

2. VI, VIII, XI Mixnapoani HayKoBO-TIpakTU4HI KoH(pepeHuii «MaTemaTuuHe Ta
nporpaMHe 3abesrneueHHs iHTeNnekTyanbHux cuctem MPZIS-2009, 2010, 2013 (M.
JIHinponeTpoBCchK, JIHIMPONETPOBCHKUI HallloHANBHUN YHiBepcuTeT iM. Onecs
['onuapa).
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3. XI MuixkHaponHa HayKoBO-TexHiIuHa KoHpepeHiiss «CucteMHud aHamiz Ta
iHdopmartiitHi  TexHosorii» (26-30 TpaBus 2009 p., m. KuiB, Harionanbuuii
TEXHIYHUHN yHIBepcUTET YKpaiHu « KUIBCbKUI MOTITEXHIYHUI THCTUTYT).

4. Illocta MixnHapoaHa KoH(pepeHiis «TeopeTnuHi Ta MpUKIagHI aCIEKTH MOO0YI0BU
nporpamuux cuctem» (8-10 rpynnst 2009 p., m. KuiB, HauionansHuii yHiBepcurer
«KneBo-MoOruiIsitHCbKa aKaieMisn).

5. Xth International Conference «Modern Problems Of Radio Engineering,
Telecommunications And Computer Science TCSET 2010» (February 23-27, 2010,
Lviv-Slavske, Ukraine)

6. Bocbma MikHapogHa HayKOBO-NpakTHMYHA KoHbepeHis «MartemaTuuHe Ta
imitamiitne monemtoBanua cucreM MOJIC 2013y (24-28 ueps. 2013 p. M. UepHiris-
Kyxun, UepHITIBCbKUN JepKaBHUM TE€XHOJOTIYHUNA YHIBEPCUTET).

7. XII™ International Conference «Perspective technologies and methods in
MEMS design MemsTech’2016» (20-24 April 2016, Lviv-Polyana, Ukraine).

IlyOaikamii: OCHOBHI pe3yibTaTH IUCEPTALIiHOT pOOOTH BUKIAJAEHO B 26 HayKOBUX

mpansx, B TOMy YHCII 8 cTaTeil y HAyKOBUX (PaxOBUX BUJAAHHSAX YKpaiHu, 2 myOmikaiii y
BUJAHHAX, BKJIIOYEGHHX 10 MixHapoaHoi HaykoBo-mMerpuuHoi 06aszm SCOPUS Tta 16
nyOmikamiii y wmarepiajiax MDKHapoJIHUX Ta BceykpaiHChbKUX —HayKOBO-TEXHIYHUX
KOH(epeHIIii.

Crpykrypa Ta odcar aucepranii. /uceprariiiina poOoTa CKJIaIaeThCcs 31 BCTYIY,
YOTUPHOX PO3/ILIIB, BUCHOBKIB, CIIUCKY BUKOPUCTAHUX JiKepen 3 219 HaliMenyBanb Ha 31
cTopiHili i 12 noxatkiB Ha 49 cropiHkax. 3arajbHUI 00car poOOTH ckiiaae 289 CTOPIHOK.
OcHoBHMIl 3MicT BukJIageHo Ha 209 cropinkax. Po6ora mictute 34 pucynku ta 1
TaOJIULIIO.

OCHOBHMU 3MICT POBOTHU

Y Berynmi OOrpyHTOBAaHO aKTyajdbHICTh AMCEPTALINHOT poOOTH sl HA(TOra30BOro
KOMILIEKCY YKpainu, cpopMysIbOBaHO METYy Ta 3a7aul JOCIIKEHHS, HaBEJECHO BIJIOMOCTI
010 HAYKOBOI HOBHM3HM Ta MPAaKTHYHOTO 3HAYCHHS OTPUMAaHHMX pe3yJbTaTiB s
IHTEJICKTyaIbHOI MIATPUMKHU TIPUUHSATTS PIIICHb B Tpolieci OypiHHS Ha(pTOBHUX 1 Ta30BHX
CBEpJIOBMH, HABEJICHO B1JIOMOCTI MPO anpoOaIlito Ta BIPOBAIKEHHS PE3YJIbTATIB pOOOTH.

Y nepmomy po3aiji 10CIIIKEHO JIOTIUHI 3B’ SI3KU MK €JIEMEHTaMU Ta KOHIIEIIISIMU
3HaHb MPEAMETHOI 00acTi, OCKUIbKM MPOEKTOBAHA CHUCTEMa BUKOPUCTOBYE METOIU
HITYYHOT'O 1HTEJIEKTY, 30KpeMa €KCIIEPTHUX CUCTEM.

BaxnuBuMm muTaHHSIM Yy peanizarlii cucteMu € BUOip cTpaTerii 3aCBO€HHSI 3HAaHb Ha
OCHOBI MYJbTUMEAINHUX BKIIOUEHB, IO TIepeadavyae HassBHICTh JEAKOi 0a30BO1 MHOXHHU
3HaHb NPEAMETHOI O00JIaCTI Ta HASBHOCTI PO3YMIHHA MEXaHi3My I1H(EpeHIii, Mo
3aCTOCOBYIOThCSI 1HTEIIMEIIMHOI cucTeMOor0. JlaHui mpolec KOHTPOIIOETHCS MHOXHUHOIO
HAKJIQJICHUX OOMEXEHb Ha KOXKHY 3 BHUIIJICHUX TEXHOJOTIYHHUX CTaHIB Ta MHOXHWHU
TEXHOJIOTIYHUX TpoOJieM B HUIOMY. SIKIO Ha KOXHOMY 3 PIBHIB HakJaJgeHa MHOXXHHA
0o0MEXEHb 3a0BOJILHIETHCS, TO CHUCTEMa OIIHIOE MIISUIBHICTE 00’€KTa TEXHOTTYHOTO
TPEHIHTY I[0JI0 BUPIIMICHHS TEXHOJIOTIYHUX CUTYAIlN AK YCIIIIHY (SKIIO BC1 0OMEXEHHS
3a7I0BOJICH1), SIK YAaCTKOBO YCHIMIHY (SIKIIO 3aJ0BOJICHO YAaCTHHY OOMEXKEHBb) 1 K HE
yCHIHY (SKIIO KUIBKICTh 3aJI0BOJICHUX OOMEXEHb MEHINA JIEIKOTO BH3HAYEHOTO
YUCJIOBOTO 3HAYEHHS JUIsI MOTOYHOI TEXHOJIOTIYHOI mpobOsiemu). CucteMa MiATBEPIKYE
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pe3yJbTaTh AaKTHUBHOCTI OO0 ’€KTa TEXHOTIYHOTO TPEHIHTY MO BHJAUICHIM (ITOTOYHI)
TEXHOJIOTIYHIA TPOOJIeM] HIJISXOM BHUBEJCHHS PEJICBAHTHOI MHOXHHU 3aJJOBOJICHUX Ta
MOPYIIEHUX 0OMEKEHb.

Cnoci0 mnepenadi 3HaHb BHU3HAYAETHCA HA OCHOBI MIAXOAY TMPEACTABICHHS Ta
3aJI0BOJICHHSI 0OMEXKEHb, TOOTO (PparMeHT 3HaHb, SIKUW MPECTaBIIs€ MPABUIbHE PIILICHHS
npoOJIeMH OIUCYETHCS BIAMOBITHOO MHOXXHUHOIO 3a/IOBOJICHMX OOMEXKEHb, $KI €
paH)XKOBAaHMMH 3T1IHO 3HA4YeHb BaroBUX KOeQiIli€HTIB. TOMy OCHOBHa XapaKTepHUCTHKA
KopekTHuX 3HaHb B IMAC mossrae B iX onmuci Ha OCHOBI 0OMEXEHb, 1110 AKICHO BiJpI3HSIE
IMAC nHa ¢oH1 1HIIUX aBTOMAaTU30BaHUX HABYAJILHUX CHUCTEM.

HamnoBHeHHS HaBYaJIbHOTO KOHTEHTY MOKHA MPEACTABIISITH y BUIJISAI KOMITAKTHUX
BKJIFOUEHD, SIKI HA3WBAIOThCS Kelc-Habopamu, siKi Mpe/ICTaBIeH] MOETHAHHSIM TECTOBOTO,
rpagiyHOTO, ay/io, BiIEO Ta MYJbTUMEIIMHOIO KOHTEHTY TPEHIHTOBOTO MaTepiaiy, II0
MOXe OyTH CaMOCTIHHO OIpanbOBaHUM OO ’€KTOM TEXHOTIYHOI'O TPEHIHTY. Y BHUIIAJIKY
IMAC piBeHb 3HaHb OO’€KTIB TEXHOTIYHOTO TPEHIHTY BH3HAYAETHCS OOJACTIO
HaHOIMKYOT0 PO3BUTKY 00’ €KTA TPEHIHTY, KIJTIbKICTh 3aB/IaHb B TECTI CIIBBITHOCUTHCS 10
3arajbHOi KUIBKOCTI 0OMEXEHb, 1[0 OMHUCYIOTh JaHUM TecT. JlaHe 3HauUeHHS OJIePKY€EThCA
K CyMapHE 3HAa4eHHS OOMEXKEHb MPUCBOEHMX KOKHOMY TECTOBOMY 3aBIaHHIO, IO
NPEACTABIAETbCS Y BUINIAAI TOCIIJOBHOCTI TEXHOJIOTIYHUX MpodOsieM. MHoxuHa
OOMEKeHb, IO CTOCYETHCS TMEBHOI TEXHOJOTIYHOI MPOOJIEMU HA3UBAETHCS MHOKHUHOIO
peJeBaHTHUX OOMeExeHb. B mpolrieci BUKOHAHHS TECTy OO0 €KT TEXHOTIYHOIO TPEHIHTY
HaMara€TbCs BUPIIIUTH MOCIIJOBHICTh TEXHOJOTIYHUX MPOoOJIeM BU3HAUYCHUX CTPATETIEI0
TpeHIHry. B pe3ynbTaTi B KOXKHIM MHOXHHI PEJIEBAHTHUX OOMEXEHb CUCTEMa BUILIISE
M1IMHOXKWHHU 33JJ0BOJICHHX 1 MMOPYIICHUX OOMEXKEHb.

TakuM uMHOM, 3arajibHa OILlIHKa [POEKTOBAHOTO MPOTOTUIY I1HTEIIMEIIMHOT
aBTOMATHU30BaHO1 IHTEIEKTYaIbHOI CUCTEMU MOKa3aa, 1o Jyis HadTora3oBoi MpeaMeTHOI
00J1acTi MyJIbTUMEIIHI 1HTepdelich Ta 0a3u 3HaHb 3 BKIIOUYCHHSM MYJbTHME/I1a MOXYTh
3HAYHO MOKPAIIUTH SIKICTh MOJaHHA 1H(POpMalii MpeaMeTHOI 001acTi B €KCIEePTHUX Ta
IHTEIEKTYyaJIbHUX CHUCTEMax BIAMOBIAHO, IO B 3araJibHOMY 00’ €IHYETHCS B KOHIIEMIIIIO
1HTeTIMEeIITSIK BUAY 1IHTEJIEKTYalli30BaHOTO MEIIMHOTO TPEICTaBICHHS.

Y apyromy po3aiiai nmpoanaiizoBaHo ocooiauBocti migxoay CSP/CLP, ski mojsraroTh
B MOJJIMBOCTI OMNHUCY HETOYHUX, HEUYITKHUX, WMOBIPHICHHUX, MOJIMBICHUX 3HA4YCHb, a
TaKOX 3Ha4€Hb 3 BaroBUMH kKoediuieHtamu. [IpoTe B 3aranbHOMY BUNAIKY TBEPAKCHHS
Ta Cy/PKCHHSI TIPEJICTABJICH] JIOJJUHOI0-EKCIIEPTOM HE MOKJIMBO OMKCATH TUIBKU HA OCHOBI
KOPCTKUX 00MEKeHb. TOMY BUKOPUCTOBYETHCS TAKOXK M’sIKi oOMekeHHs. Cami MOITyKOBI
mpoOJsieMd B 3aJ€KHOCTI BiJ KIJIBKOCTI Ta SKOCTI OOMEXKEHb MNOAUISIIOTBCA Ha
HaJIOOMEXKEHI, IS IKUX HE 1ICHY€E PIllIeHb, 00 3aI0BOJIBHSIN BC1 HaKIaJAeHI OOMEKEHHS 1
HEJIOOOMEXKEHH1, I AKUX ICHY€E Psiji HEBIOPSAKOBAaHUX pilleHb. barato mourykoBux
npo0eM J03BOJISIIOTh BUKOHYBATH MONIYK HAaWKpamoro (ONTHMAJIbHOIO) PO3B’SI3KYy Ha
OCHOBI Hamepe]] 3aJlaHuX KpUTEPiiB omnTumizaili. Sk mokasye MOCBIJ, HEBU3HAYCHICTH
3aKjaZieHa B (POpMyIIIOBaHHI MONIYKOBOI TpoOjieMu OyAe TNEPEeHOCUTHUCh B 3HAWIICHI
po3B’s13ku. Tomy 0coO0MMBO €(hEKTUBHUM BHUJIOM MOITYKOBUX 3aJ]lad Ha OCHOBI OOMEKEHb €
T1, IO JI03BOJISIIOTh BUKOPUCTOBYBATH CUCTEMY INpedepeHIiiid B AeKIapaTUBHUX OMUCaX Ta
QITOPUTMAX PIIlIeHb, III0 YTBOPIOE OKPEMHUH KJIAC MOIIYKOBUX 3aJ1a4 3 MpedepeHIiisiMu.

B mnponoHoBaHOMY JOCHIIPKEHHI MM IparHeMo BUKoOHatu mnoOynoBy IMAC, mio
3abe3reuye MiATPUMKY PIllIEeHHs TEXHOJIOTTYHUX MpobiieM, 6azyrounch Ha Teopii OscoHa,
OCHOBHHMM €JIEMEHTOM $KOI € BUIUICHHS MoMujok. OCHOBHA ijiesl MiAXOAY MOJSrae B
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TOMy, IO O00’ekT miaTpuMku npuitHATTa pimeds (IIIIP) pomyckae nomunku mpu
BUKOHAHHI TEXHOJOTTYHUX 3aJlay, PIIIEHHS TEXHOJIOTIYHUX MpooOseM. SK mokasye 10CBij
MMOMWJIKM BUHUKATUMYTh HaBITh TOJ1, KOJHM B IOIEPEIHIX CeaHCaX BUBYAIUCS MPaBUJIbHI
(KopekTH1) criocoOm i Ta pimeHb. BigmoBigHO A0 i€l Teopii, JKEepeaoM BHHUKHEHHS
MOMUJIOK, € Te, mo 00’ekT IIIIP momyckae MOMMIIKH, OCKUJIBKH 3aCBOE€HHI HUM 3HAHHS €
JEKJIapaTUBHI, a TNpPaKTUYHE PIIICHHS TEXHOJIOTIYHUX 3ajad 1 Mpo0jeM BHUMAarae
MPOIEAYPHUX (AITOPUTMIYHUX ) 3HAHb.

[IpucBOEHHSIM Ha MHOXHWHI TEXHOJOTTYHMX TIpoOjeM (HabopoM IMMOMMIIOK
IPOMOHOBAHUX  pIIICHb  TEXHOJOTIYHOI  mpoOdieMu  — SubmittedSolution)
TP :{TP.} OyaeMo BBaXaTH BimoOpaxkeHHa ¥ 3 MHOXHMHHM 3MiHHHX

j = 1.jmax

Err,cErrg’ B iX BIANOBIAHI HOMEHH, TOOTO Y™ (err )eD, nana er r eErr,
{Dl xD,x...x Dm}‘ {TPSK}

mo3HauaTu P .

1k - MHOXKHHY BCIX MOXIMBHUX HPUCBOEHB 1yist ErT Oymemo

3aCcTOCYBaHHSI TTPUCBOEHHS ¥™ B nomeHi Erri T KOPTEXKIB (er r,err,,.,er rkl)

J03BOJIUTH OTPUMATH TPUCBOEHHS {(errl,dem ),...,(errkI Ay, )} 1 OTpUMAaTH KOPTEX 3HAYCHb
TP, . .
Y= (dml e I ), TOOTO KOPTEX 3HAYEHb TOMUJIOK 3 IHTEPIPETALIIELO.

TP . . C o

[TpucBoenns ¥ ' OynemMo BBakaTu MOBHUM, SIKIIIO BIJTIOBIAHI HOMY IOMEHHU 3HAYEHb
Dm’m e[l..m] HE € MOPOXKHIMM JUIsl BCIX CTaHIB TEXHOJIOTI4HOI mpobnemu TPS . B
IHIIOMY BUIAJKY, IPUCBOEHHS BBAXKAETHCS YAaCTKOBUM. MHOXHWHY BCIX IPHUCBOEHD

O3HAYEHHX JJISI JOMEHY ErrT‘E,'j* :\P;:"CH =D, x...x D, pO3rISAAI0TE K npocmip inmepnpemayii
TPj

NOMUNOK piwienb TEXHOJOTTYHOi npobnaemu TP.. PosriasparumMeMo NPHUCBOEHHS BHUIY

= (errl,errz,...errkl ) Hexaii crocoBro oOmexents C, € CH., nanuii HaOip MOMHIIOK

Ma€ paHXyBaHHS BUIY (er roorderr, irdyn,. e rdlflm). OOuucIUMo cepeHeE 3HAYCHHS
pENEeBaHTHOCTI MHOYKHHU TIOMIJIOK 3 IIPUCBOEHHS OOMEXEHHIO C,_ '
AvgErr ™ = (rdfm +rd;" +...+rd" )/ K,

ByjeMo BBaXaTH, WO OOMEXKEHHS C,_ 3aJ0BOJBHAECTHCA NPUCBOCHHAM P

(mo3HauatuMemMo e uepes P ‘:SD%) 3 crynmedem Sd* =1-— AvgErr™. BigmoBimHo —

OoOMeXeHHsI C_ NOpYLIYETbCS MPUCBOEHHIM ¥™ 3 crynenem vd = AvgErr® . Yactkose

TP, . . [)
npucBoeHHs ¥ ' OyaeMo BBa)kaTH MOCIIIOBHUM, SIKIIIO BC1 PEIEBAHTHI HOMY OOMEXEHHS
MOPYUITYIOThCSI. TEXHOJOTIYHO TPOOJIEMOI0 3 OOMEKEHHSIMH 3 1€pAPXIYHMMHU MITKaMU
Oynemo BBaxkaTu GOpMalibHy CTPYKTYPY:
CH __ CH Domain R set
TR =(Erre” Err2™,CHy (0. c 2@, }13),

™, P, ? " IcH
ne |g, —iepapxiuna mitka, @, — 3’eHyBaNbHA QYHKIIS AT i€papXidHUX MiTOK.
CH
BepxHsi rpaHuils 3HaueHb MITOK MOKE€ OOMEXYBAaTHCh 3HA4eHHSIM ‘“1” Ha piBHSX
lepapxii KOJIM 3pyYHO 3HAUYCHHSIMU [O..l] U1l BCi€l 1epapxii. Po3ristHeMo BUMAAOK, KOJIU

iepapxisi MITOK Ma€ N-piBHIB. BiMOBIIHO KOEH 3 PIBHIB MPEJCTABISIETHCS CHCTEMaMU
00MEXEHb, 1110 HE MePETUHAIOTHCS
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CH =(CS =(CS,>,)....CS, =(CS,,>.))
CH =CSu,..,uCS, CSNCS, =0,Vi,je[l.n]

Po3MimenHs oOMeXeHb Mo PIBHAX 1€papXxii, MO0 iX BaroBux Koe(imieHTIB (MITOK)
MOXK€ OyTH HOBUIBHMM a00 BIIOPSAKOBAHMM, KOJM OOMEXKEHHS 3 OUIbIl BHCOKHUMH
BaroBUMH MITKaMH 3HAXOJUTUMYThHCS, HANPUKIIAJ, B MOYATKOBUX a00 KIHIICBUX PIBHSIX.
TakyM YMHOM MOYKHA BBECTU BIOPSAKYBAaHHS 1€papxii 0OMEXeHb M0 1HEKCcax il piBHIB!

CH = {CSI ’-<in.};
n - . .
Cs,(CS,.p, J.i< i, jL.n].

B Toi1 ke yac B poOOTI Oyii0 BBEIEHO CHOCIO OOUMCIICHHS BaroBUX KOE(DIIIEHTIB.

Tomy npupoaHiM OyAe TaKoK BBEICHHS BIOPSIAKYBAaHHS IO BaroBUxX KoediieHTax:

CH ={CS.p

weight

CS, (P CS, ', Weight(CS ) < Weight(CS, ),
mas Weight(CS, ) = kia‘,xcwk ne K - KiTbKicTh OOMEXeHb B CHUCTEMi Ha |-TOMY piBHI,
k=1

CS, - cucrema 0OMEXeHb | - TOTO PiBHA.

[1in TeXHOJIOTIYHOI MPOOJIEMOI0 HA OCHOBI OOMEXEHb 3 YACMKOBUMU PIUleHHAMU
OymemMo posymité Koptexx TP™ =<TP,(ST P,<),Mt, Sol*, Sat (), Viol ()>, ne TP —
MOYaTKOBa 3ajJlaya Ha OCHOBI oOMexeHb, STP — ii mpoctip, Mt — MeTpuka BBeAcHA Ha
manomy mpocrtopi, S0I'® — imeanbme pimenns ans npoomemu, Sat() — QyHkuis
OOYHCIICHHS BaroBWX 3HA4YCHb I10 33J0BOJICHHX oOMexeHHsX, Viol() — dyHKIis
OOYHMCJICHHS] BaroBUX 3HA4Y€Hb IO MOPYIIEHUX OOMEXKEHHSX. 3a JOMOMOTOK 1JeaIbHOI
dbyHKIli Ta GYyHKIT 00OYMCICHHS BaroBUX 3Ha4€Hb MOYKHA BUKOHYBAaTH KOHTPOJb 0a30BOi
3a7a4l Ta 11 mpocTopy, 1Mo Ha ¢akTuyHoMy piBHI SIP Oyae micTuTH, BIANOBIIHO,
MoCcIa0JICHHS Ta TOCUJICHHS TTI0YaTKOBOI IPOOJIeMH:

STP = (wesk'(TP, ) strong' (TP, )

Sk HeoOXiJlHE YaCTKOBE PIIICHHS TEXHOJOTIYHOI MpOOJEMU Ha OCHOBI OOMEKEHb
TP cnix posrnsaatu 3agady TP i3 mpocropy mpoGnem STP, pasom 3 1i pimreHHsM
Sol (TP'), e merpuuna sixcrans Mt (TP, TP)< dist (Viol (TP')])-[Viol (TP)]

YacTtkoBe pilIeHHS Oynemo BBa)KaTH docmamuim AKIIO
Mt (TP, TP)< dist ([Sat(TP')])—[Sat(TP)]‘ . YactkoBe pimeHHs OyIeMO BBaXKarH
ONMUMAIbHUM  SIKIIO ~ METpUYHA  BIACTaHbL  MDK  mpoOjeMaMu  MIHIMajbHa!
Sol &244 (TPP** )= min Mt(TP', TP). Kpim roro matimemo, mo SD(Sol ™ )= Mt(TP', TP),

optimal

CD(Sol ™ )= SD(SOIO‘;?E )= min Mt(TP,TP), T06T0 B SKOCTi CTYIEHS 3aIOBONCHHS

3ajaui TI:’jpama“ MOJKHA PO3TJSAaTH 3HAYCHHS (PYHKIIT METpUYHOI BIACTaHI, a B SIKOCTI

CTyNEHsI TTOCIIJOBHOCTI — CTYIIHB 3aJI0BOJICHHS ONTHUMAJIBLHOTO PIIIICHHS.

OGMeXeHHAM 3 OLIiHKOIO Oy/ieMo BBaxkaT kopTexk (C,evf (C)), me ¢ — obMeskeHHs 3
lepapxii CHTFf,J_ , a evf — byHKIIS OLIIHKHU 0OMEKEHb,

evf :CHy, — EvSet= ExpertEvuUserEv, ne EvSet — sarambHa MHOKMHA OLIHOK,
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ExpertEv — MmHOXMHA OLIHOK eKcnepTa npeaMeTHoi odnacti, USerEv — MHOXMHA OLIIHOK

kopuctyBaua IMAC.

Y TperbomMy PpoO3aili BUKOHYETHCS JOCTIDKCHHS TMpollecy aOayKIli 3 METOoro
OOYHUCJICHHS] TICBHUX TIOSICHEHb JJIS HAsBHUX CIOCTEPEKEHb, IO € TPUKIAJIOM
HEMOHOTOHHUX MIPKyBaHb, OCKUIBKM TIOSICHEHHS, IO BiAMOBIJA€ OJHOMY CTaHy Oasu
3HaHb, MOE CTaBATH CYMNEPEWIMBUM INPHU HAIXOHKEHHI JeiKoi HOBOI 1H(opMallii.
AOJyKTUBHI MIPKYBaHHS XapaKTE€PU3YIOThCS ICHYBAaHHSIM MHOXWHHHUX IOSCHEHb 1 BUOIP
npedepeHIiiTHOro MOSICHEHHSI € BaXXJIMBOIO CKJIAJIOBOIO JIAHOI MTPOOJIEMH.

JIns moYaTKOBO 3aaHOTO IHTETIMETIHHOrO aOayKTHMBHOTO (perMBOpKYy AF™
3arajbHe BU3HAUEHHS a0AYKTUBHUX MMOSICHEHb MOXHA BBECTU HACTYITHUM YHHOM.

Osnauenns 1. Hexaii (AF”“"' :<CLP, Hyp>,C'* >) € IHTEIIMEIIMHUM a0ayKTHBHUM

¢dpeiimBopkoM, Ae CLP— 1e JIOriyHi mporpamMu 3 OOMEXKEHHSIMH, Hyp™ — MOXJIHBI
a0yKTUBHI TIMOTE3U, SKI MOXYTh PO3TJISAATUCHh SIK 3acid MNpUMNYyIMIeHb 3 METOI0
MOSICHEHHS 33J]aHUX CIIOCTEPEXEHb B KOHTEKCTI CLP mpu yMOBI, IO L1 TPUIYLIEHHS €
KOHCHCTEHTHUMH (HECYNEPEWIMBUMHU) MPH 3adaHux oOMexeHHsx CY. Hexaili Case €
nunTo kiaacy Goal . Toml mijg aOAyKTUBHHUM MOSICHEHHSM JJi1 Case OyaeMO PO3yMITH
i IMHOXKHHY A c Hyp™ 0a30BUX

BUBOJUMHUX aTOMiB, TAaKUX, 10: IIpororun keiicy nis Ha6ip nanux i 3Hanb
KiaacHpikauii DataSet
1) CLPUA|=Case KnowledgeSet
2) CLPUAUCY € KOHCHUCTEHTHUM i L i L
(HeCyTepEeUIUBUM).
Jlns 3amaHol Mepe>1<i piIHeHI) 3 Mepewka o0MeskeHb Ouinouni cucremui
obMexeHHsAMH CN 1 muissxy Route B CN Constraints Network SONCIER
Example {CF }:H{CH }:
Ho3HauuMo  depe3  Case™™°(Route)

NESIKUM TIPUKIAI: SC, =Vi,...,SC, =V,, M€ i L lL

KOKHE SC HE € JINCTOBMM BY3JIOM B CN. i TS =S CHMEODK

KOXHC V, € 3HAUCHHAM, HIIO IIO3HA4Yac

BiTKy, sJKa BUXOOUTb 3 SC. O3HaunMo -
KaacudikoBanuii keiic

yepes  Case™°(Route)-  kmac, IO
IO3HaYae JINCT By3J1a Jj1s Route. Pucynok 1 — AGaykuiitHo-k1acudikaliiina
O3Ha4yeHHs 2. Hexaii cXeMa BUIIICHHS KEeHCiB

AF ™ = <CLP, Hyp*,C > € a0IyKTUBHUM

(bpelMBOPKOM, A, € MHOKHUHOIO BUBOJUMHX BXOKEHb 1 Case € muuio. BBaxkatumemo,

init

o A € a0AyTHUBHUM TOSICHEHHAM sl Case TIpU 3aJaHOMY A IKIIO A'C A€

init »
a6I[y1(TI/IBHI/IM ITOSICHCHHAM IJIsA Case.

Osnavenns 3. Hexaii <CLP, Hypse‘,CLF>e a0MyKTUBHUM (PperMBOpPKOM, A, €

init
MHOXHHOI0O BUBOJUMHUX BXOIK€Hb 1 Case € unuuio. BBaxartumemo, mo A € A, —
MIHIMaJIbHUM MOSICHEHHSM JJ1s1 Case, SIKIIO A € MOSICHEHHSM Jyisi Case MpH 33JJaHOMY A,

1 JUIA KOJHOI BJIACHOI IMAMHOXUHU A JUIS A (A' cA), A € TIOSICHEHHsIM i1 Case IIpH
33aJaHOMY A

init *

B pamkax Takoro ¢peiMBOpKY BH3HAYaIOTh AaOMyKTUBHY IIIeMy Y BHUIJISIL
Shema""b:<Fsa,HypSE‘>, ne Fg, — MHOXHHa TBEpJKEHb XoOpHa. 3MiHHI B F, € HEsSBHO
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yHiBepcaibHO KBaHTU(ikoBaHUMHU. Hexail F, € MHOXHMHOIO 0a30BUX 1HCTaHIIAIii
eJIeMEHTIB 3 F., a Hyp™ € MHOXHWHOI aTOMiB, IO HA3HBAIOTHCS OUIKYSAHUMU A0

modcueumu zinomezamu. Hyp™ = Hyp™™ |=Hpr’SIOI . [Togi6HO MO 1HIIKMX 3acTOCYBaHb Ta
iHTEepIpeTaliid Teopli abayKilii, OCHOBHE 3aBJaHHS y BHUMNAAKY aOAyKIlii 3 BaroBUMU
Koe(illeHTaMH TOJSTra€e B MOIIYKY Ha OCHOBI MYJIbTUMEIIMHUX JaHUX, L0 OMUCYIOTh
criocTepekeHHss abo TMojii BIAMOBIAHOI MHOXXHHHU TIMOTE3, SAKI HAWKpaIlIuM YHHOM
MOSICHIOIOTh HasIBHY MHOKUHY MYJbTUMEIINHUX TaHUX Ha BXO/II.

Ha ¢dopmanbHoMy piBHI (peliMBOpK aOaykiii 3 BaroBUMH KOE(ILIEHTAMHU €
CIIOCOOOM MPEACTABICHHS MYJbTUMEIIMHUX 3HaHb 3 JIOMEHY IPeIMETHOI 00JacTi, IO
MOJICTIOIOTBCS KOpTexeM: AF <" :(Hypse‘,RuI&s,CF,Casese‘), ne: Hyp™— MHOXWHA TiIoTes3
ad0  TPOMO3ULINHMX  TBEPIKEHB; Rules —  MHOXMHA  [OpaBWI  BHIY:
{(rc1 ATCy A ATC, )}—) rc, ., A€ rCy,..rc, ;€ Hyp™ ; ¢ - BinnosigHa Qpynkuis, c: Hyp™ — Rules’,
ne c(rc) posrusmaeThbes K BapTiCTh (BaroBe 3HAUEHHS) OYiKyBaHOCTI IilmoTe3u rce Hyp™
Case € Hyp™ — MHOHHA I[ijIel a00 MiATBEPIKCHb.

Osnavennst 4. Hexaii CN*"*e Mepexero pillleHb i3 BBEJACHHMH OOMEKCHHSIMHU:
CN Ve : CH Vo = Y[CS = YCSe, J, Solve™™"* - ex3emIuIsp (TPUKIIAI) PILICHHS 1 class — Keic
| I

KJac piireHHs. byaeMo BBakaTH, II0 MOYKHA CTBEP/KYBAaTH TOW (DaKT, IO EK3EMILIIP
Solve™™* moxke OyTr KiacudikoBaHuii K class, 3acobamu CN 4epe3 A, IO MO3HAYAETHCS
yepe3 CN — class,A SKIIO icHye muigx Route B CN 3 BysioM Case™**5(Route)=class Take,

mo Solve®™™* U Case™™(Route) € TeX BIAIOBITHUM €K3eMIUIIPOM (TIPUKJIAIOM) PillIEHHS i

A = Case™™*(Route) / Solve®™e, Y — mponeaypa
ba3a snanb Ta baza janux cucremn

{KB}I,{DB},. a0yKTUBHOTO BHUBEACHHSA. Po3sriasHemo Temep
croci0 mepeTBOpeHHs Mepexi pimeHb CN y
L/L a0yKTUBHY JIOT1YHY IpOTpaMy 3 OOMEKEHHSIMHU.
Ipouexypa coJABHHTY Hexait CN— mepexa pimieHb 1 Route — nuisix B
Solve (AnswerSet,[{KB}, {DB}; ]) CN, Tomi mpaBmwio Ruley,. =[rCrue = Crouel
| acoliifoBane 3 Route Oyle TBEpIKEHHSM BUAY

Sampl .

KaacudikoBanuii keiic i3 Solve™™* « {Scl(vl)""’ SC, (Vn )}’ TakKe, 10.

3a/1aHOI0 iepapxicio o0MexeHb ]_) CaseExa"p'e(Route) =class;
Case, |CH, | 2) Solve®™™*(Route)={sc, = V,,...,SC, =V, } .

O3HauveHHst 5. Jlnsg  3amaHoro  Mepexi

Pucynox 2 — BunoOyBatHs 3HAHE  pinenr, CN  aGaykTuBHMi  (peiiMBOpK AR

B IIPOIIEC] KEHC-COJBUHT - .
pott y acommmoBanuu 3 CN OpeACTaBIIITUMETBCS

KopTexKeM: AFRY =<CLPCN,Hyp,§e‘m,CH CN>, ne CLP, — 1e JOoriyHi mporpamMud 3
00OMeXEeHHSIMHU, acolliiioBadi 3 CN, CH_, — 116 MHOKMHa OOMEKEeHb HaklIaJeHuX Ha CN ,
Hyps . — 1€ MHO>KHHA IMEH aTpUOYTIB TilOTE3.

AOCONIOTHE 3HAYE€HHS MIATPUMKU YacTUX BXO/DKEHb € [apaMeTpoM, IO
BUKOPHUCTOBYETHCS JJIs1 OOUMCIICHHS BApTOCTI iX a0ayKIlli (BUIOOYBaHHS).

Takum 4YMHOM, TPOEKTOBaHMM (pEeHMBOpPK OazyeTbcsd Ha aOAYKIli 3 BapTICHUMU
(BaroBuMH) KoedilliEHTaMH, /1€ KOKEH BUBOJAUMHUN €JIEMEHT Ma€ acoIliiOBaHUA 3 HUM
BapTICHUI (BaroBui) KoeQIli€HT, 110 MOBUHEH OyTH aKTHMBOBAHUM B XO/1 MOOYI0BU
MPUITYILICHHS.



10

JlonaTkoBUM  pe3yJabTaTOM € Te€, IO

o o Ha6ip nanux Ta 3HaHb y ¢popmi
CIIPOCKTOBAHUU bpeitMBOpK JoromMarae DataBase(DB) i KnowledgeBase(KB)
KOpPUCTYBauy 3p03yMITH MPUYMHU Ta MIPKyBaHHSI
3TIHO SIKMX T1 4YM 1HIN 1HCTaHIMamii Oyiu

co . . AHaJii3 BUIiJIEHOT0 IOMeHa
ACOIIINOBAH1 3 BUAUJICHUM KJIACOM. npeaMeTHOI od1acTi
€auHe, MO0 MM OTPUMYEMO Ha BXOJI — IIe Domain (D,.)D
HaOlp JaHMX 1 MNOpUKIAaL JJs  Kiacudikarii. v
. Io6ynoBa mepeixki odMexeHb
OcoOMMBICTh TaKOXX TMOJSTaE B TOMY, IO Constraint Network (CV)

iH(opmarris, sKa 1HITYKY€ETbCS Ta 5
BUKOPUCTOBYETHCS A0AYKTHUBHOIO CHCTEMOIO B
3arajJbHOMY BUNAAKYy, TOBHICTIO ITHOPYETHCA
KJ1acugikaTopaMH Ha OCHOBI JIEPEB PIllICHb.
Hexali nans 3amaHoi  MHOXHMHA — 1MEH
aTpuOyTIB Hype .1 Cases:. MHOXHHA KJaciB

Iepesipka
KOHCHCTEHTHOCTi Mepe:xi
o0MeKeHb
Constraint Network
CN)

TakK

(MoxJMBHX Kiacudikaii kericis). [Tpunmycrumo,

[0 KOXXHOMY aTpuOyTy MOKe OyTH NPUCBOEHE v ui

: N —— . )
3HAUYCHHS HAaJ CKIHUCHHOIO MHOXMHOK 3HAUYCHb T o o8¢ Lot SOmee
V. Bignosigno, npukiao  Solve®™°  cmin C.C*,CS,CH
pO3MIIsAATH SIK MHOXKHHY Tap aTpuOyT/3HAUYCHHS L7
BU . SolveSample = r — | =V, yeeny IC. —>|SC. =V , Bupainennsi npaBui 3 Mepeski 00Me:keHbBUY
Hy {[ Cl ]g:l 1 [ n ] n n} «ymoBa peﬂeBaHTHOCTi— yYmMoBa SRHOBOJIQHHSI»/
e [rcl _)]SCI € IMEHEM | -TOTO anI/I6YTy / RelevancyCondition : = Satisfaction Condition
: CNJ-:=SC
Os3HauenHs 6. Mepexero pimens CN Han ¢ J )
Set Set >
HypNames Ta CaseClass € CprKTypa TaKa9 a1o. ®opMyBaHHs 0231 3HAHDb KeiCiB 3 BATOBUMH
. co . Koedinienramu
1) KO’)kKeH 3OBHIIIHIN BYy30JI ITOMIYaETHCS KB {Case'.CF* }
arpuOyToM [rc —]sce Hypd _;
2) KO)KeH 30BHIIIHIA BY30JI IOMiYCHHMA
Set . . .
KIIacoM classe Casey;q; Pucynok 3 — Jlokaizamis mpoueaypu
3) KO)kKHa BITKa TIOMIYAEThCS 3HAYCHHSIM nooynoBu b3 keliciB

veV ;

4) 3HaYeHHs, 110 TIOMIYal0Th BCi BITKH, SIKI BUXOIATH 13 3aJaHOTO BY3JIa, € IIOMAPHO
BIIMIHHUMU;

5) mitku muisxy Route]l,,l,,...,1, | Tex € BigmMinauMu.

Y derBepTOMY PO3diJi MpEICTaBICHO MpOIeC CTBOpeHHs cuctemu kiacy IDSS /
ICIIITP (Intelligible decision support system / IdTenekTyaapbHa CHCTEMa ITiATPUMKH
NPUUHATTS PIIICHb), 10 3a0e3Meuye 1HTEIEKTyaabHy MIATPUMKY TPUNHHATTS PillleHb MPU
BUKOHAHHI TEXHOJOTTYHHUX OTepalliii mpoieciB OypiHHs HaQTOBUX 1 Ta30BUX CBEP/JIOBHH.

bazoBum enemenTom npu GopMyBaHHI IHTEIEKTYaJIbHOI TPEHAXKEPHOI CUCTEMH CJIiJT
BBaKaTu crenudiky MPeACTaBICHHS EKCIIEPTHUX JaHWX B KOHTEKCTI aHaI30BAHOTO
MYJIBTUMEIIMHOTO TIPeICTaBICHHS Ha 0a3l CIeriagi30BaHOro MPOrpaMHOTO Ta alapaTHOIro
pimieHHa. Came MNpPOEKTOBaHE MYJIbTUMEIMHE MPEJCTABICHHS MOTPEOy€e NEeTAIbHOTO
CTPYKTypHOTO aHam3y. lle pgocsraeTbCs NUIIXOM 3aCTOCYBaHHS 1HTEIIMETIHHUX
BKJIFOYEHb HAa OCHOBI METa-TEriB Yy MYJbTHUMEAINHUN 1HTep(deic MporpaMHOro pilieHHs.
Takox mependaueHo OOOB’SI3KOBICTH IHTErpallii 3 1HIIMMHU MPOTPAMHUMU peaizalisiMu
(HampuKJIaa, eKCIEPTHOK CUCTEMOI0) HE OOMEXKYIOUN OCOOJIMBICTh MOETHAHHSA 3 1HIITMMU
SKCIIEPTHUMH CHCTEMAaMHU, 1110 HE BIUIMBAIOTh Ha CKJIAJHICTh 1HTEpdEIcCy.
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Oco0NMBICTIO SIKICHOTO MYJIBTUMEIIMHOTO MPEICTABICHHS CIIIJI Bpa)XaTu, B MEPILY
4yepry, MyJbTUMEIINHI JIaHl, 0 IPYHTYIOThCSI Ha €KCIEPTHUX 3HAHHSIX, Ta HEOOXIJHICTh
MMPOEKTOBAHOTO TEXHIYHOIO 3a0e3meueHHs s €(DEKTUBHOI IHTErparlii IHTEIIMEIIMHUX
JaHUX y TPEHAXEPHY CEKCIEPTHY CHCTEeMYy. TakoxK, OCOONHMBICTIO MYJILTUMEIIMHOTO
NPEACTABIICHHS € BAXJIUBICTh IHTErpamii aHIMalifHUX eJeMEHTIB Ta rpadiuyHuX
MPEICTaBIICHb Y KOHKPETHUIN TEXHOJIOTTYHHI MPOIIEC.

[Ipm 3acTtocyBaHHI METOQy TMPSAMOTO JAHIOTa SK THUIIOBOI XapaKTEPUCTHUKH
€KCIIePTHOI CUCTEMH HEOOX1IHO BPaxOBYBaTH yCl 1HTEJNEKTYyalbHI (DYHKIIIT IPOEKTOBAHOI
cucremu-tiporotunty. Lleit Tum 1HTENEKTyaabHOI CHCTEMH ToJsirae y (opmyBaHHI
BHUCHOBKIB, WO JIOCSTAlOThCA HAa OCHOBI OOMEXKEHOr0 4YWcia BHU3HAYEHHUX JaHUX.
[IpunycTuMoO, 1O y IHTEJIEKTYyaJIbHIA CHUCTEMI-NIPOTOTUII MOXKE OyTH [ESIKE YHUCIO
«pIIIEHbY» Ha OCHOBI KOHKPETHUX XapaKTEPUCTUK OKpPEMHUX TMapaMeTpiB. Tomy
BUKOPHUCTAHHS MPSMOTO IMPOILIECY JaHIIora MipKyBaHb — OCHOBHHM KpUTEPit (popMyBaHHSA
MPOEKTOBAHOI IHTEJIEKTYAJIbHOI CUCTEMU B IMPOLEC] 3BOPOTHOIO JIOTTYHOTO BUCHOBKY.

3py4HICTh BUKOPUCTaHHS IHTENEKTYalbHOI CHUCTEMHU TOJIArae y 3a0e3lneydeHH1
MPOCTOTH BUKOPUCTAHHS Ta 3aCTOCYBaHHS €JIEMEHTIB 3MIHM TaKMM YMHOM, 1100 Cy0’ €KT
Jiajgory 3MIr 3yNUHUTHCh B CEPEIMHI MPOIECY BUKOPHUCTOBYBAHOI IHTEJIEKTYaJIbHOI
CUCTEMH 1 MAaTH 3MOTY BIJIHOBUTHU ceaHC 30epirarouu yci moTouHi 3miHu. Lle crocyerbes
00’€MHUX CKJIAQJHUX CHUCTEM, SIKi BKJIIOYAIOTh BBEJACHHS EKCIEPTOM BEJIMKUX OOCATIB
TaHUX.

[le oguH BaxnuBuUid actiekT excrneptHux cucteM (EC), mo O0yno BUKOpUCTaHO, — 11€
iX aJanTUBHICTh, TOOTO 3JaTHICTh IO 3MIH Y KOHKPETHUX yMOBax. [HIlIa XapakTepucTUKa
oJiHI€i 3 TUNOBUX 00010HOK EC — migTpuMKa ICTUHHOCTI. Y LIbOMY BHUIAJKYy €KCIEpTHA
CUCTEMA 3JaTHA PO3MI3HABATH HEJOCTOBIPHICTh OKPEMHUX JAHUX B KOHTEKCTI 1X 3MIHH.
XapaKkTepUCTUKA 31aTHOCTI MIATPUMKH ICTUHHOCTI TIOB’s13aHa 3 MOXJIMBICTIO BUKOHYBATU
aHaJli3 MmapaMeTpiB, 3MIHIOIOYH JIesSKl JaHi, JJIs1 BHU3HAYCHHS iX BIUIMBY Ha 3pOOJIeHI
BHUCHOBKH.

Opniero 3 0a30BUX KOHIICMINN Ta MOXJIMBOCTEH EKCIEPTHUX CHUCTEM, TAKUX SIK
«Esta/Stressy», € 1X 3[aTHICTh ONEpyBaTH 3 HEBU3HAueHICTIO. EkcrnepTHa cucrtemMa Moxe
KepyBaTH HEBU3HAUYEHICTIO, JAlOYM KOPUCTYBAau€Bl MOXJIMBICTh (POPMYBATH 3alUTaHHS,
o0 HamaTH OIIHKY Ta TNEPEKOHATHCS, IO BOHHM JIIMCHO BXOJSTh B IO CHCTEMY.
BucHoBk#, copMOBaH1 €KCHEPTHOK CHUCTEMOIO, TaKOXXK MOXYTh OYyTH HEBHU3HAYCHUMU;

E——— wems HAJIe)KHA  OOOJIOHKA  €KCIEPTHOI
cucteMu  Oyne  3abesneuyBaTu

KOHKPETHI 3aco0M, 110 BKJIFOYATH-
MyTh 3aCO0M HEBHM3HAYEHOCTI B IIUX

BHCHOBKaX.
basy 3HaHb a1 TPOTOTHITY
OyJI0 CKJIaJCHO 3 KIJIbKOX JIKepen
UIS  TOro, II00  3a0e3lneuynuTH
P NpaBWIBHICTE  cucTeMu.  BoHu
BKJIIOYAJIM IHTEPB’I0 3 €KClepTaMu
— mpouecy OypiHHsa (omeparopamu
Pucynok 4 — CxeMatuuHe 300paKeHHs TEXHOJIOTIYHOTO MPOLECY), & TAKOK
6'a30130ro OypoBOTO 00J1aIHAHHS TIPOIIECY orsin haxoBoi JiTepaTypu 3 wjei
OypiHHS 3 BBEACHUMH KJIIOYOBUMHU MapKepamu TeMaThKy. Bylo 1oGynoBaHO psi
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CUCTEM EMIMIPUYHMX MPaBWJ Ta iX IIA0JOHIB, Kl JAOIMOMAralTh y PO3pOOIl CUCTEMHU
MIITPUMKHU MPUUHATTS PillIeHb B Mpoiieci OypiHHs cBep UIoBUH. byso 3ampomnoHoBaHo psin
i7mer, sK Kpamie 300pa3suTd JaHi JJisi TOTO, MO0 BIEBHUTHCS, IO BCE 3pPO3YMLUIO 1
3aCTOCOBY€ETHCS HAJIEAKHUM UHHOM.

3HaHHA, BUIUICHI 3 JaHUX JDKEPEN, JO3BOJISIOTH IMITYBaTH BJIACHUW Mpolec
MIpKYBaHb MpU NPUHHATTI pilieHb. BuOpaHi B sKOCTI 3aco0y po3poOKH 00O0JOHKU
EKCIEPTHUX CUCTEM BKIIIOYAIOTh YHIKaJIbHI METOAM 30€piraHHsi MyJIbTUMEIIMHUX JaHUX 3
MOXJIMBICTIO iX 3iCTaBleHHSA. TE€XHOJOTiYHO cuctema 30epirae JaHl Mpo 00 €KTH B
CTPYKTypaXx, IO OMUCYeThes o3HauyBaHuMH cxemamu (Definitions Schemas). s manoro
BUMAJIKYy — I 3a0e3neuye 3pyyHud croci® 30epiraHHs Ta BWIYYEHHS NaHUX. [uu
00’€KTIB 1I11€] CUCTEMHU MalOTh CHpaBy 3 OypOBUM OOJIAJIHAHHSM, TEXHOJOTIYHUMU
omepanisiMd Ta pexxumaMu OypiHHS. JlaHl cxemu 3a0e3IeuyroTh CIOCOOM BU3HAYCHHS
XapaKTePUCTUK OO0’€KTIB, B TOMY YHCII 1 1O BIAHOIICHHIO [0 I1HIIMX OO’ €KTIB 3a
JIOTIOMOTOI0 TEXHOJIOT1i KOMIpPOK (CeMaHTHYHMM aHajior (peimoBux ciotiB). KoxkHa
KOMIpKa TpeJCTaBlieHa OJHI€I0 abo Olabllle 03HAKAMU YW BITHOIICHHSIMH, SKI OMUCYIOThH
MOTOYHHUMN HATOTa30BUN 00’ €EKT.

[licns cTBOpeHHsa (yHKIIOHANBHOT 0a3u 3HaHb 3a0€3MeYy€eThCsl BiAOOpaKEHHS
iHpopMamii y BIAMOBIAHIM (QopMi 3 BHUKOPUCTAHHSM 3aCO00IB  MYJIBTHUMEIIHHOTO
iHTepdeicy. YCKIaaHoe Mmpolec napameTpu3alii MpeACTaBICHHS HAa OCHOBI CUCTEMU
KJIFOYOBMX MAapKEpiB, a 3 IHIIOI CTOPOHU — HAsBHUMH HaJIMipy aOCTpaKTHUMHU
y3araJbHEHHIMH, 10 HE JO3BOJISIOTH TapaMeTPH3alIlito B3aralii.

G [HTENEKTYyaIbHUM PIBEHb CHUCTEMH Ta

Frequencyumn/min. 170 || T Y o MyNIBTUMEIHHAN  iHTepdeiic mpoToTH-
Weight,t. 165 0 g @ @ wm we weqTYy [IOB’S3YIOTBCS YEPE3 «Dynamic
Liquid pressure input, Am 22 ]| wd @l ol sl wllwe] Link Library» (DLL). CrtBopenuii
Liquid pressure output, Am 8 wl ool ol o | w MOIYIb «DLL», MICTHTb BCi
Liquid pressure output, Am 100 :z iz 22: ::: ;207 ::: 2:: (bYHKHlOHaHBHl . . MS))KHHBOCTi?
Moment of power, kH'm | & I B B ] ; J MOB’SI3YI0-UM ICHYIOU1 O10T10TeKH, fAKI

O1ATPUMYIOTHCS 3a JOTIOMOT OO
00’€KTHO-OpPIEHTOBAHUX (PYHKIIIHA, 1110
Oynu CHemiaJbHO PO3pOOJIeHI  JIA
1HTenIMeA1iHOT 1HPOopMaIIiHOT CUCTe-
MU,  3aCHOBAaHOI  Ha  3HAHHSX.
[Tomanpmmii  pO3BUTOK  CTBOPEHOIO
MPOTOTUITY 1HTEIIMEIIMHOT aBTOMAaTH-
30BaHOiI CHCTEMHU [JIs8 3a7ad TEXHOJIOTIYHOTO TPEHIHTy B (opMi 1HTEIEKTyaIbHOI
ThIOTOpHOI TpeHiHroBoi cuctemMu (ITTC) mo3BOMMTH peandizyBaTH HaINPSMICHUM Ta
HaAJAIITOBYBAaHWM THIOTOPHUM TIPOIIEC HA OCHOBI METOJMIB 3BOPOTHOTO 3B’SI3KY 13
00’€KTaMU TEXHOTTYHOTO TPEHIHTY, Ta 3 BUKOPUCTAHHSIM METOJIB €KCIIEPTHUX CHUCTEM B
IHTENIEKTYaJTbHOMY PEXKHMI TI1]] YaC BUKOHAHHS TEXHOJIOTTYHHUX 3aa4.

[aTepdeiicanii Moaynb HagaBaTUME OO0 €KTY TEXHOTIYHOTO TPEHIHTY AOCTYH 0
pecypciB ITTC 1 migTpuMyBaTUMe OKpPEMY B3a€EMOJII0 KOPHUCTYBayiB Ta TIpymd
kopuctyBauiB 3 [TTC. Po3risgaroTbes ABa OCHOBHUX MIAXOAM 10 peanizalii iHtepdeicy
ITTC:

Speed, sm/h 1050

Messages

Depth 40.51 |Liquid input pressure is too small

Pucynok 5 — CucremMHa eMyJisiilis myJibTy
OypuIbHUKA
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1. Knacuunuit rpadiunuii intepdeiic GUIL. € HalO1Ib11 TOMKMPEHOIO peai3alleo y
Bunaaky kimacuuHux IMAC, intenektyanbHux IMAC Ta intenektyanbHux IMAC Ha
OCHOBI MAX0/Ty TIPEJCTABICHHS Ta 3aJI0BOJICHHS OOMEXEHb.

2. IToObynoBa BipTyalbHOI CUMYJIALIIT 00’ €KTHOI JUHAMIKH IIPEaAMETHOI 00J1acTi.

[lpuknagamu Takux e(QEKTUBHUX CUMYJAILIN NpeIMETHUX O0OJIaCTEed € BUIIAJIKU
BUBYEHHS XO/1y TEXHOJIOTTYHUX MPOLECIB (HAIPHUKIA] B HA(TOra30Biil IPOMHCIOBOCTI).

VY nopaTkax HaBe[eHl CTPYKTypoBaHI (paKTHYHI JaHl MO CBEpAJIOBHHAX «YKpHadTa
bypinns» TIAT «YkpHadTa» 13 BUAUICHUMHU CUTYallsIMU MPUUHATTS PIlIEHb, OMUCAHO
(YHKI[IOHAJIBHICTh PO3POOJICHOT 1HTEIEKTyaIbHOI CUCTEMH, a TaKOX IMPEICTaBICHO aKTH
I0JI0  BOPOBA/DKEHHS  OTPUMAHMX  TEOPETUYHUX 1 MPAKTHUYHUX  PE3yJIbTaTiB
JTUCEPTALIHHUX TOCTIKEHbD.

BUCHOBKH

VY nucepTailii HaBeIEHO TEOPETUYHE y3araJbHCHHS Ta HOBE BUPIIICHHS Ba)XITHBOI
HayKOBO-TIPAaKTUYHOT 3a7a4l B Trajy3l IHTEJIEKTyaJbHHX I1H(QOPMAIIMHUX CHCTEM Ta
TEXHOJIOTIA — pO3pOOJICHO METOA 1 CHCTEMY IHTENIMEAINHOI MIATPUMKH NPUAHSITTS
pillieHb NMPU BUKOHAHHI TEXHOJIOTIYHUX OIepalliil mpoiecy OypiHHA HadTOBUX 1 Ta30BUX
CBEpJIOBUH. B po0OTI OTpUMaHO Taki OCHOBHI pe3yJIbTaTH:

1. 3amponOHOBaHO ~ OCHOBHY  17el0  ()YHKI[IOHAJIBHOCTI ~ ABTOMAaTHU30BaHOI
IHTEJIEKTyaJIbHOI CHCTEMH Ha OCHOBI OOMEXKEHB SK 17CI0 CTBOPEHHS CEpeIOBHINA
HNIATPUMKU MPUUHATTS PIIIEHh B YMOBaxX HEBHU3HAUYCHOCTI MPHU BUPILIEHHI ONEPaTOpOM
TEXHOJIOTIYHUX TMPOOJIEM HAa OCHOBI 1HTEJIEKTyaJbHUX 3acO0IB BUSIBJICHHS MOMHUJIOK Ta
re’epartiii 3BOPOTHOTO 3B 3Ky Ha OCHOBI MYJIbTUMEIIMHOTO KOHTEHTY.

2. B pe3ynbTaTi MOCHIIKEHHS MPAKTUYHOI AISUTBHOCTI OMEPaTOPIB TEXHOJIOTTYHUX
mpoleciB B Ha(TOrazoBiii MIpeaMeTHIM 00y1acTi, BHU3HAYCHO, IO OUNBIIICTh 3HAHB
OMepaTopiB MAlOTh JAEKJIAPATUBHY NPUPOAY, B TOW 4Yac AK peajbHl 3aadl MPUHHATTA
pillieHb BUMAararoTh MPOUEAYPHUX AITOPUTMIYHUX 3HAHD, 110 € MOTCHIIIMHUM HKEpeIoM
MTOMIIOK.

3. 3ampornioHoBaHa cTpaTeris (QYHKIIOHYBaHHS IHTENIMEIIHHOT aBTOMATHU30BaHO1
CHCTEMH TIOJISTAaE€ B TOMY, IO NPH PIMICHHI TEXHOJOTTYHUX MPOoOJieM 1 BiAMOBIAHOMY
BUSIBJICHH] TTIOMUJIKM BUKOHYETHCSI MOAM(IKALIIS TPOLETYPHUX 3HAHD ILISIXOM BKIIFOUEHHS
MOPYIICHOTO TMpaBWiia, TMOPYIICHHS SKOTO € TMPUYMHOI BUHUKHEHHS MOMWIKH, IO
BU3HAYa€ JUHAMIKy 3HaHb B HampsiMi OPI€EHTOBAHOI'O MEPETBOPEHHS JEKJIapATUBHUX
3HaHb B MPOIECAYPHI. B SIKOCTI OCHOBHOrO €JIeMEHTa aBTOMAaTH30BAaHOI 1HTEICKTYaJIbHOT
CHCTEMH Ha OCHOBI OOMEXEHb BHJIIJICHO OOpPOOKY MOMHJIOK B TIPOIECax BHUSBJICHHS,
KJacudikaiii Ta KOpekxiii.

4. 3anponoHoBaHWl  (OpPMaAJIBHO-JIOTIYHUN  amapar  J03BOJIIE  MOJIENIOBATH
TEXHOJIOTIYHUNA TIPOLIEC Ha OCHOBI MOMWIJIOK. BiAMOBIAHO KOPEKTHI pillIEHHS
PO3MIISAAIOTHCS K TakKi, 0 HE MOPYIIYIOTh OOMEXKEHHS B HaKJIaJeHIA Ha JIOMEH lepapxii
oOMexxeHb. [lpu pimieHHI TEXHOJOTIYHOI MpoOjaeMu OO0 €KT MTPUUHATTS  PpillleHb
MEePEeMIITy€eThCA MO TEBHIA MOCIIOBHOCTI CTaHIB 13 MHOXUHM MOXJIMBHUX 1 B KOXKEH
MOMEHT 4acy 3HaXOJUThCA B MEBHOMY BUJIUIEHOMY CTaHi, IO € IMiJIMHOXXUHOIO OJHI€T 3
TEXHOJIOT1YHUX TPO0JIEM, 5Kl BHUHUKAIOTH B BUJUICHOMY TEXHOJOTIYHOMY MPOIIECI.
BiamoBimHO — HakiIagaHHA ~ MHOXXHHM  OOMEXEHb  JO3BOJIAE  BUIOUINTA  KJIACHU
EKBIBAJICHTHOCTEH i1 MHOXXMHM CTaHIB TEXHOJOTIYHOI mpobOiemu. B Mexkax kiacy
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CKBIBAJICHTHOCTI CHCTEMa BHKOPHCTOBYE OJIHY 1 Ty caMy CTPYKTypy Ta HaIlOBHCHHS
3BOPOTHOTO 3B’A3Ky, TOMY BCl CTaHU MOPOOJEMH B MeEXax KJacy €KBIBaJICHTHOCTI
pO3MIISIAAIOTECS  SIK  TOTOXKHI. TEXHOJIOTIYHO TOBIJIOMJIEHHS 3BOPOTHOTO  3B’SI3KY
MPUKPITIISAETHCS Oe3mocepeHbO 10 OOMEKEHD Ha P1BHI MHOKHHHU, CUCTEMH a00 1€papxii.

5. IIpeacraBneHa Mojienb JIOMEHY TEXHOJOTIYHOI MPOOJIEMH PO3IIISIIAETHCS  SK
CYKYITHICTb MPaBUJI BUY: SKIIO YMOBA PEJIEBAHTHOCTI 3 KOE€(ILIEHTOM BIIEBHEHOCTI TOJI
yMOBa 3aJI0BOJICHHS 3 Koe(illleHTOM BreBHEHOCTI. KoedillieHT BIMEBHEHOCTI, B JaHOMY
BUMAJIKY, 1HTEPHPETYETHCA K KOE(PIIIEHT PEICBAHTHOCTI, SK BaroBUi, MMOBIPHICHHM,
MOYKJTUBICHUM 200 Koe(DIII€HT mpedepeHirii.

6. [IpencraBneHi cucTeMH Ha OCHOBI OOMEXKEHb BHUKOHYIOTh OI[IHKY pIIIEHb
3alpONOHOBAHUX 00’ €KTOM MPUNHATTA PIlIEHb LIJISXOM CIIBCTABJICHHS iX 3 BIAMNOBIIHOIO
JOMEHHOIO MOJIEJUTI0, 1[0 BHU3HAYAETHCS HAKIAJACHOK MHOXKHHOIO  OOMEKEHb.
[IpencraBneHna mpoiieaypa BUKOHYEThCS SIK MOCHIOBHICTh KPOKIB: BUAJICHHS 11a0JOHIB
YMOB pEJIEBAaHTHOCTI 1 IMaOJIOHIB yMOB 3aJ0BOJICHHS; CIIBCTAaBJICHHS I1a0JIOHIB
pEJIEBAaHTHOCTI 13 BIAMNOBIAHMM CTaHOM MpPOOJIeMH; TEpEeBIpKa YMOBHU 3aJ0BOJICHHS
peleBaHTHUX OOMEXKEHb; IMEepeBIpKa 3aJ0BOJICHOCT! (MOPYIIEHHS) OOMEXEHHS, HIISIXOM
CIIBCTaBJICHHS 1IA0JIOHY HOTO YMOBH 3a/I0BOJICHHS CTaHY MPOOJIEMH.

7. IlpeacrasieHo mpoueaypy moOyaoBU Mojened 00’€KTa NPUMHATTSA pIIIEHb B
MOTOYHIM, KOPOTKOTPUBAIIIM Ta TOBroTpUBaiiii hopmax.

8. B sKOCTI OCHOBHOIO 3aBJaHHA I1HTEJIIMEIIMHOI aBTOMAaTU30BAHOI CHUCTEMHU Ha
OCHOBI OOMEXEHb BHU3HAUCHO IMMIATPUMKY PIMIEHHS TEXHOJIOTIYHUX IPOOJIEM IIISXOM
peaiizaliii CUCTeMH y BHUIJISAI JOMEHHO Ta MPEIMETHO HE3aJIeKHOI 1HTEIEKTyaJIbHOT
000JIOHKM Ha OCHOBI 1HTepdelcHOI peaiizallii; 3a0e3MeueHHs] MIATPUMKH PIIICHHS
TEXHOJIOTTYHUX MPOOJIEM 3ac00aMU 3BOPOTHOTO 3B’ SI3KY 13 00’ €KTOM; MIATPUMKA PIIICHHS
TEXHOJIOT1YHUX TMPOOJIEM Ha OCHOBI BEJICHHS KOHTEKCTHO3AICKHUX Ta peIeBaHTHUX
J1aJIOT1B 3 KOPHUCTYBAYEM.

O. IlpencraBneHHsl ACKIapaTUBHUX 3HaHb B (GoOpMi OOMEKEHb BHUCOKOTO PIBHS
aOCTpakiiii /103BOJISIE BUKOHYBAaTH 1ACHTH(IKAIIIO TOMIJIOK BIIMOBIIHO TaKUX 3HAHb
pPOOUTH HEMOIKJIMBUM PO3PI3HEHHS XMOHUX, KOPEKTHUX Ta PEJIEBAHTHUX 3HAHb 3 METOIO
KOpEKIli MOMWIOK. TakuM 4uHOM, B IPONOHOBAHOMY MIAXOJl POJb CUCTEMHU OOMEXKEHb
0 TEXHOJOTIYHMX TpoOJieM 3BOAUTHCS A0 Kiacudikaiii Ta aHagizy MNOMHUJIOK 1
¢bopmyBaHHsA 3BOPOTHOTO 3B’s3Ky. (OCHOBHOIO 1/I€H0 MEXaHi3My (PYHKIIIOHYBaHHS
aBTOMATU30BaHO1 I1HTEJIEKTYalbHOI CHUCTEMH Ha OCHOBI OOMEXEHb € CHIBCTaBIICHHS
pimieHHs o0’exty I[P 3 MHOXMHamu, cCUCTEeMaMH Ta lepapXisiMU OOMEXKEHb, IO
OMHUCYIOTh TEXHOJIOTIUHY MPOOIeMY.

10. PeamizoBano iHTeneKkTyalbHl (YHKII aBTOMAaTH30BaHOI 1HTEIEKTYaJIbHOT
CUCTEMU Ha OCHOBI OOMEXEHb MLUIIXOM B3a€EMOJIl CUCTEMH 3 O0’€KTOM NPUUHATTA
plIlICHb, 3 AKTUBALIIEI0 PEJICBAHTHUX JOMEHHUX 3HaHb i1 00 €KTYy BIJIMOBIAHO 0 MOTO
npodutro. BiAnmoBiIHO epEeKTUBHICT 3BOPOTHOTO 3B’A3KY OLIHIOETHCS MIJISIXOM BKa3aHHS
MICIlI BAHUKHEHHS TIOMUJIKH; 1IeHTU(IKAIIT Ta Kiacu(ikallii TOMHIKH, CITIBBIAHECCHHS 11
70 TIEBHO1 1€papxii MOMUJIOK, BUJUICHHS CKJIAJ0BHX MOMHJIKH Ta 11 MOXKJIMBHUX PIBHIB;
BUJIIJICHHS PEJIEBAaHTHUX KOHIICMIIM MpeAMETHOI o00JacTi SK OCHOBM MOOYI0BU
KOPEKTHOTO PIIICHHSI.

11. Bukonano kiacudikaiiio piBHIB 3BOPOTHOTO 3B’SI3KY BUAY: 1) <<mak >>,
<<mui>>, <<max:.cf >>, <<wui:cf >>, cf €[0.1]; 2) npamopenp NOMUIOK; 3) BUBEICHHS

MOBIJIOMJIEHHS PO CYTh NMOMUJKH; 4) BHUBEACHHS YaCTUHU NPABUJIBLHOTIO PIIICHHS; S)
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BHUBEJICHHS TTOBHOTO MPAaBUJILHOTO PillIeHHS; 6) BUBEICHHS BCIX MOMUJIOK; 7) Bi3yalli3allis
lepapxiii MOMUJIOK Ta MOPYIIEHUX OOMEXKEHb.

CIIMCOK ONNYBJIKOBAHUX MPAILb 3A TEMOIO JUCEPTAIIIT

Iyonixkayii ¢ naykoeux paxosux suoanuax Ykpainu

1. Menbauk B.JI., Hemuumna M.M., Illekera B.I. Texnosorii iHTepnperarii
JOKYMEHTIB B  IHTEJCKTyaJbHUX CHUCTEMaxX JAUCTAHIIMHOTO HaBuYaHHS. BicHUK
Kpemenuynpkoro Ham. yH-Ty 1M. M. Octporpaacekoro. 2011. Ne 3 (68).
C.18-22.

3006ysauem nokazano nioxi0 00 iwmepnpemayii OAHUX 8 IHMENEeKMYANbHUX
cucmemax Ha OCHOBL KpUmepiie pelesaHmHoCmi 3 66e0CHUMU 8A208UMU 3HAYEHHAMU.

2. Measank B.JI., Illekera B.I., Jemumna M.M. BuBenenHs 3Ha4ueHb JIOTIYHHX
mapaMeTpiB B IHTEJEKTyaJbHUX CHCTEMax JUCTAHIIIHHOTO HaBYaHHSA. BicHUK
XMEeNbHUIIBKOTO Hall. YH-TY. TexXHiuHI Hayku : HayK. )kypHai 2011. Ne 1. C. 118-122.

3006ysauem npedcmasieHo GopmMaibHO-10214He 0OIPYHMYBAHH BUKOPUCHIAHHSL
KoeghiyieHmie 6neeHeHOCmi 8 IHMENeKMYANIbHUX CUCMEMAX HA OCHOB8I 6a3 OaHUX ma 3HAHbL
3 86€0eHUMU JIO2TUHUMU NAPAMEMPAMU.

3. BoBk P.b., Illlekera B.I., Menbauk B.J[. Cucrema iHTeNEKTyalbHOI MiATPUMKHU
NPUUHATTS PIIIEHb HPU KOHTPOJI TEXHOJIOTIYHUX mNapameTpiB. Meroau Ta mnpuiiaau
KOHTpoJIt0 sikocTi = Methods and devices of quality control: HaykoBo-TexHIUHHI KypHAT /
3a pen. . C. Kicinsg; IOGHTYHI'. 2012. Ne 2 (29). C. 119-129.

3006ysauem npeocmasneHo Gopmanvrul onuc @dYHKYIOHATbHOCMI
IHMeNeKmyanbHOI CUCEMU HA OCHOBI 0OMENCEHDb SIK Cepedo8Ua NIOMPUMKU NPUUHAINMS
pluleHb.

4. Boek P.b., Menpauk B./l., ['o6up JI.M. [loganas Ta 00pOOISHHS TEXHOJIOTTYHHX
3HaHb MpO Mporec OypiHHS HA OCHOBI oOMexeHb. HaykoBuil Bichuk IOHTYHI'. 2013.
Nel(34). C. 73-81.

30006y6auem 06IpYHMOBAHO MemoOu pobomu i3 3HAHHAMU NPO npoyec OYPIHHA HA
OCHOBI meopii npedcmasienHs ma 3a0080J1eHHsL 0OMeIHCeHb.

5. lllexera B.I., Jlemunna M.M., Menbauk B.J[. ImmiemenTarisi iHT€IEKTyalbHOI
CTparerii MNpUUHATTA pilieHb Yy mnpouect OypinHsa. HadrorazoBa enepreTuka:
BceykpaiHcbkuii HayKOBO-TE€XHIYHUN KypHaJ. 2013. Ne2(20).
C. 38-50.

3006ysauem 00TPYHMOBAHO, WO NIOMPUMKA NPUUHAMMS DilueHb HA OCHOBI
KOHMPOIbOBAHUX Napamempie OYpiHHA O00360J4€ 3MEeHuyeamu U020 eapmicms ma
MIHIMIZY8aMU UMOBIPHICIb BUHUKHEHHS HeUWMAMHUX A8APTUHUX CUMYAYIU.

6. Menapauk B.J[. AGQyKTHBHE BHMBEJCHHS 3HaHbL MO Iporiec OypiHHS Ha OCHOBI
MyJIbTUMEIIMHUX JaHUX Mpo OypoBe oOmanHanHs. HaykoBuit BicHMK IBaHO-
®paHKIBCHKOTO HAIlIOHAJIBHOTO TEXHIYHOrO YHiBepcuTeTy HadTu 1 rasy. 2016. Nel(40).
C.80-91.

30006y6auem npeoCcmasieHo 3aACMOCYBAHHS Memooono2ii  J102iUHO20
NPOCSPAMYBAHHS 8 OOMENCEHHAX 00 3A0ay 8UO0OYBAHHA MYIbIMUMEOTUHUX OAHUX.
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7. lexera B.I., Mensuuk B./l., 'ooup JI.M. IaTeniMmeniitna iHgopmaliiiiHa cucrema
OIATPUMKA TOPUAHATTA pilieHb B Tpoueci OypinusA. [Ipobinemu iHDOpMariiitHux
TexHoJori# : HaykoBui xypHast BAK. 2016. Ne01(019) tpaBusa. C.96-116.

3006ysauem okpecieno OCHOBHI (HyHKyii iHmenimMeoiiHoi cucmemu ma NOSACHEHO
cnocio ii imniemenmayii ma QyHKYioHY8aHHS.

8. Menwsuuk B.J[. ®opmasibHa CTpyKTypa KeiCiB TEXHOJIOTIYHUX TPOOIeM B Mpolieci
MoOYy0BH X pillIeHb HA OCHOBI 0OMEKeHb. MaTeMaTU4H1 MAIlIMHU Ta CUCTEMH: HAYKOBUM
KypHai [HcTuTyTy npo6iiem maTemaTuyHux MmamuH 1a cucteM HAH Ykpainu. 2016. Ne2.
C. 116-127.

3006ysauem  usHaueHo ma  GOPMANIZ08AHO  OUIKVBAHI  KIACU  KelcCi8
MEXHONI02IUHUX NPOoOSeM 8 IHmeniMeOdiluHitl cucmemi 3i CMPYKmypor OYiHI08aHb 8 Gopmi
8a208UX KoeQiyicHmis.

Ilyonikauii y Haykosux 6UOAHHAX THUIUX 0eprHcas ma y eUOaAHHAX YKpainu, uio
BKJII0UEHI 00 MIDCHAPOOHUX HAYKO MempuyHux oa3, 30kpema SCOPUS, WOS ma in.

9. Sheketa V., Menyk V., Romanyshyn Y., Chesanovskyy M. The Construction of
Technologica Problems Cases for the Purpose of Intelligible Control. Perspective
technologies and methods in MEMS design (MemsTech’ 2016): the XII th International
Conference. Lviv-Polyana (Ukraine), 20-24 th April 2016. P.96-99.

3000y8auem npedcmasieHo Cnocio cymapu3ayii 6az 8 0OMeNCeHHAX NPU OYIHIOBAHHI
UMOBIPHICHUX 3HAUEHb PeNleGAHMHOCMI KeliCi8 MEXHOLO2IUHUX NPODJIeM.

10. Vitaliy Melnyk, Roman Vovk, Mykola Demchyna. Frame Based Approach to
Construction of Intelligent System for Student Knowledge Control. 2010 IEEE Xth
International Conference Modern Problems Of Radio Engineering, Telecommunications
And Computer Science: Proceedings, Lviv-Slavske, February 23-27, 2010. P.287.

3000y8auem npedcmasnieHo cnocio opmMyn08aHHs HABUANbHUX MEXHONOIUHUX
npobem 3acobamu eKCnepmHux CUCHeM.

Mamepianu nu me3u Mixcnapoonux i BceykpaincoKux HayKkoeux ma HAyKo6o-
NPAKMUYHUX KOHpepeHuyiil

11. Mensauk B.JI. BukopuctanHs npoayKIiHHOTO MiAXOMY JUIs 1HTEJIEKTyari3alii
J1ajoriB 3 KOPUCTYBaue€M B CHUCTEMax JMCTAHIIMHOrO HaB4YaHHsS. PamuosnexkTpoHuka u
mononiexxkb B XXI Beke: marepuansl XIII MexayHapoIHOTO MOJOAECKHOTO ¢dopyma,
r. XapbkoB, 30 mapra-1 ampens 2009. u.2. C.168.

3000ysauem npeocmasneHo nioxio 0o Immenexkmyanizayii 0iano2ié HA OCHOBI
Kamezopu3ayii OaHUXx.

12. Mensnuk B.JI., lllekera B.I., Jlemunna M.M. O6pobka cy0’€KTUBHUX OLIIHOK
IPYIU €KCIEPTIB B 1HTENEKTYalbHIM CUCTEM] JUCTAaHLIMHOrO HaB4YaHHS. MaremaTu4He 1
mporpaMHe 3a0e3MEUeHHS 1HTENEKTyallbHUX cuctem: Marepianu VII MixHap. Hayk.-
npaxT. KoHd., M. [JHinponeTpoBchk, 25-27 nuctomnana 2009 p. C.184-185.

3000y6auem 3anponoHOB8aHO NIOXI0 00 PAHIHCYBAHHS ICMUHHOCMI HA MHOMNCUHI
cy0 €EKMUBHUX OYIHOK.

13. Mensnuk B. JI. Crpykrypusaiiss BIANOBIAEH KOpHUCTyBaya B CHUCTEMI
JUCTAHIIMHOTO HaBYaHHS Ha OCHOBI €KCHEpTHUX MmapameTpiB. CUCTEMHMI aHali3 Ta
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1H(popMariitHi TexHomorii: matepianu XI MixkHapoHOT HAYKOBO-TEXHIYHOI KOH(EPEHIIIi,
M. Kuis, 26-30 tpasusa 2009 p. C.348.

3000y6auem BU3HAUEHO MemOO0I02iH0 QOPMYBAHHA eKCNEePMHUX NAPAMempie OJis
00pOoOKU 0iano2ie 3 KOpUcmy8auem.

14. Mensauk B.J., [Tpomrok B.P., [Iportok I'.4. [IpencraBieHHs JOKyMEHTIB Ta iX
KJIaciB B CHCTEMax JAUCTaHUIAHOro HaByaHHA. CydacHi npoOJeMu MNPUKIATHOIL
MateMmaTuku Ta iHpopmaruku: matepianu X VI BeeykpaiHchbkoi HAYyKOBOT KOHPEPEHITii, M.
JIsBiB, 8-9 xoBTHs 2009 p. C.143.

3000ysauem po3pobieHo CcmMpYKmMypusayiro muni@ OOKyMeHmié 3 02140y Hda
MYTbMUMEOIUHICIb KOHMEHM).

15. Mensnuk B.J., Illexera B.l.,, Jlemunna M.M. IlpuilHATTS pillleHb TpH
MoaudikaIlli 3amuTiB B CUCTEMI IUCTAHIIMHOTO HaBYaHHsS. TeopeTHYHl Ta MPUKIIAJIHI
aCIMeKTH MOoOYI0BU MPOTPAMHUX CHUCTEM: MaTepiaiu mocTtoi MixkHapoHO1 KOH(pEepeHIIii,
M. Kuis, 8-10 rpyans 2009 p. C. 149-156.

3006ysauem 0OIPyHMOBAHO CNOCIO NPeOCmasieHHs 3HAHb 6 KOHMEKCMI NiOMpPUMKU
NPULIHAMMSL pilens, Wo 0a3YEMbCs HA MHONCUHT BUOLTEHUX KepOBAHUX NAPAMEmpIS.

16. Mensuuk B.J[. [ToOynoBa KOHTEHTY HaBYAJILHOTO Marepiaay OpIEHTOBAHOTO
Ha 3HaHHA. MaremaruyHe 1 mporpamMHe 3a0e3MeyYeHHS 1HTENEKTyaJlbHUX CHUCTEM:
matepiamu VIII MixuapoaHoi HayKOBO-TIPakTU4YHOI KoHpepeHilii, M. J[HIIPOneTpoBCHK,
10-12 nucromama 2010 p. C. 148.

3000ysauem  0OIPYHMOBAHO  OOYIIbHICMb  BUKOPUCAHHA — MYJIbMUMEOIHO20
KOHMEHMY 8 3HAHHA-OPIEHMOBAHOM) CEPEO0BULYI.

17. Hemunna M.M., Menbauk B.JI., T'obup JL.M. 3acrtocyBanHs QyHKIIH
JOLUIBHOCTI TPU TPUUHATTI PIIEHb [IOAO ONTUMI3AIll TEXHOJOTIYHUX MapaMeTpiB.
Marematuune Ta imitamiiine mojaentoBanHs cucteM MOJIC 2013: marepianu BOChbMOi
MIKH. HayK.-TIpakT. KoH(epeHIli: Te3u momoBiaen, M. YepHiriB-XKykuH, 24-28 yepBHsS
2013 p. C. 145-149.

3000ysauem npeocmasneHo MexaHizM BUKOPUCMAHHA (YHKYIU OOYLIbHOCHI 8
cepedosuyi IHMeneKmyalbHux cucmem RIOMpPUMKU NPUUHAMMSL DIULEHD.

18. Mensnuk B.JI., Aky06iB T.P. [loOynoBa iHTENEKTyalbHUX HABYAIIBHUX CHUCTEM
Ha OCHOBI MYJIbTHAreHTHUX TEXHOJOTIH. I[HdopMmaliitHi TeXHOJOorii B OCBITI, Haylli,
TEXHIIl Ta NPOMHUCIOBOCTI : 30. Te3 momoBied Bceykp.Hayk.-mpakT. KOH(eEpeHiii
acmipaHTiB, MOJIOANX YYCHHUX Ta CTYyACHTIB, M. IBaHo-DpankiBcrk, 8-11 xoBTHs 2013 p.
C. 98-100.

3000y6auem  0OIpYHmMOBaAHO  CcnociO  iHmezpayii 3HAHb 8  2eMmepPO2eHHOMY
IHGopMayitiHomy cepedoBuLyi.

19. Menpuuk B.J[. Oco06iuBOCTI NpeACTaBICHHS HABYAJIBHOIO KOHTEHTY B
IHTENIEKTYyaJIbHIN THIOTOPHIN CUCTEMI Ha OCHOBI OOMEXeHb. MaTeMaThyHe Ta MporpaMHe
3a0€3MeUeHHs IHTEJIEKTYaJIbHUX CHUCTEeM: Te3u jomoBiged XI MiKHApOAHOI HayK.-MPaKT.
KoH(., M. [{HinmpornieTpoBchk, 20-22 muctonaga 2013 p. C. 157-159.

3000ysauem copmynbosaHo ma  OOCHIOHNCEHO KOHYenyito  IHMeNeKmyanlbHux
MbIOMOPHUX CUCTNEM HA OCHOBI 00MedHCeHb.

20. Jemumna M.M., Mensauk B.Jl., bectunpauit M.J. IHTENnekTyaibHUI
KOHTpOJIb MapameTpiB OypiHHsS. Meroan Ta 3aco0M HEPYWHIBHOTO  KOHTPOJIIO
MPOMUCIIOBOTO OOJagHaHHs: 30ip. Te3. naom. 4-0i HayK.-pakT. koHd., M. IBaHo-
®paHkiBCbk, 26-27 nmucronana 2013 p. C.41-43.
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3000ysauem 0OIPYHMOBAHO KOHYENYIl0 IHMENeKmyaibHO20 KOHMPOIIO Napamempie
OypinHAa Ha 0CHOGI epagha 3HAHD.

21. Jlemunna MM., Opuumun B.M., Mensauxk B.JI. ocnimkeHHs
¢GyHKIIIOHYBaHHS 0a3u 3HaHb CUCTEMHU aJanTUBHOrO TecTyBaHHs. CydacHi iH(popMalliitHi
TEXHOJIOT1] B JAUCTAHIIHIN OCBITI: 30. TE3 JIOTIOB1 /I
[II  BceykpaiHChKOI  HAayKOBO-IPAKTUYHOTO  CEMIHAapy, M. IBaHO-DpaHKIBCHK,
22-24 Bepecns 2014 p. C.97-100.

3006ysauem chopmosaro ma po32opHymo 0iano2ose Gopmy8anHs NPasu.

22. Mensuauk B. 1., lllekera B.1., Pomanumun FO.JI., I'ypryna O.b. 3actocyBanHs
IHTETIMEAIMHNX 1HQOPMALIMHUX TEXHOJOTIH B HaBuajdbHOMY Iporeci. [Hdopmariiini
TEXHOJIOTHi  Ta KOMIT'IOTEpHE MOJCIIOBAaHHA: Marepiaim MiXHApOIHOI HAyKOBO-
npakTU4HOi KoHdepeH1ii, M. IBano-®pankiBebk, 23-28 TpaBus 2016 p. C. 62-64.

3000ysauem BUKOHAHO IHMe2PAYIl0 MEXHOO02I IHMEeNeKMYAIbHUX Ccucmem ma
KOHYEeNnyiti My1bMUMeOiuHUX cucmem OAaHux 6 npoyeci HAKIAOAHHA mMad 3A0080JI€HHS
0OMediceHb.

23. HOpunmmua B.M., UYecanoBcbkuii M.C., Ctucino T.P., Mensauk B.JI.
[ToOy1o0Ba 3HAHHS-OPIEHTOBAHOIO YIIPABIIIHHS TEXHOJOTIYHUMHU Tpoliecamu HadTorazoBoi
rany3i. [HdopmariiiHi TE€XHOJOTIi B OCBITI, TEXHIII Ta MpoMucioBocTi: marepianu I
BCEYKPATHChKOI HAYKOBO-TIPAKTUYHOI KOH(EPEHINT MOJIOJAMX YYEHHUX 1 CTYJIEHTIB, M.
IBaHOo-@pankiBchk, 10-13 xoBTHs 2017 p. C. 15-17.

3006ysauem KoHyenmyanizo8aHo NiOXi0 00 3HAHHA-OPIEHMOBAHO20 KepPYBAHHS
npoyecamu 8 Haghmo2azosiu 2anysi.

24. Opunmma B.M., Ctucno T.P., Ctucio O.B., I'o6up JI.M., Mensaux B./I.
[HTeniMeniiiHi METOJIM KOHTPOJIIO AKOCTI OypoBoro obOnagHaHHs. CydwacHi NpuiIaau,
Marepiaqii 1 TEXHOJOTil [JIi HEpPYWHIBHOIO KOHTPOJK 1 TEXHIYHOI Ji1arHOCTUKU
MamMrHOOY/IIBHOTO 1 HadTOrazompoMuciaIoBoro oOjagHaHHS: 30. MaTepialiB JOMOBIICH
BOCBMOI MDKHAap. Hayk.-TexH. KoH(. mam’sati npodecopa Irops Kicins, m. IBano-
®pankiBcbk, 14-16 nucronana 2017 p. C. 175-177.

3006ysauem ob6IpyHmMOBAHO npoyec nepexoody Gi0 PieHs 6X00NHCeHb IHMeNiMeOTUHUX
OaHUx 00 PiBHS 6X00NCEHb ITHMENIMEOIUHUX 3HAHD.

25. Mensauk B.JI., Illexera B.I. ImTemiMmeniiiHi 3acoOM MIATPUMKHA TPUHAHSITTS
pimieHb B HadTorazosiii cmpapi. Monoauii BueHuMil: HaykoBud >xkypHas. 2019. Ne
5 (69) TpaBenn. C. 268-271.

3000y8auem 0OIPYHMOBAHO CMPYKMYPY SUKOPUCMAHHA IHMENIMeOTUHUX 3aco0i8 6
3a0ayax iHmenexmyaibHoi NIOMPUMKU NPULHAINMMS PIULEHD.

26. Menpauk B.JI. CTpykTypusailisi ThIOTOPHUX CKJIaJIOBUX HABUYAJIbHUX CHCTEM.
Mixunapoguuii HaykoBul xypHan «IHTeprayka».2020. Ne 3 (83), 1 1. C. 47-50.

3000y6auem pozenaHymi meopemuyHi ma NPUKIAOHI 0CcoOaUBOCMI GIpmyanizayii
MbIOMOPHUX NIOX00i8 011 KOMN Tomep-6a308aHUX MPEHIHIE.
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AHOTALIS

Meabauk B. JI. IHTresimeniiHa aBTOMATH30BaHA CHCTeMa MiATPUMKH
NPUIHATTA PpilmleHb npu OypiHHi HadTorazoBux cBepaaoBuH. — Ha mnpasax
pyKomucy.

Hucepranis Ha 3700yTTS HAYKOBOTO CTYIIEHS KaHAWAATa TEXHIYHUX HayK 3a

cnemianbHicTio  05.13.07 — «ABTOMaTHu3allisi MpOLECIB KEpyBaHHS». — [BaHO-
dpaHKIBCHKHUI HAIIIOHAILHUM TEXHIYHUM yHIBEpCUTET HadTH 1 Ta3y, MiHICTEpCTBO OCBITH
1 Hayku Ykpainu, [Bano-®pankiBcek, 2021.

Jluceprariito IPUCBIYEHO PO3POOIIl METOAY 1HTEIIMEMINHOI MATPUMKU TMPUHHSATTS
pilieHb B Tpolect OypiHHA Ha(TOra3oBUX CBEPAJIOBUH HA OCHOBI METOHOJIOTI]
MaciITabOBaHUX MapKepiB, IO PO3TIAIAETHCS SK OCHOBHHUM €JEMEHT TEXHOJOT1i
IHTENIEKTYaJbHOIO TPEHIHTY 3 BHUKOPUCTAHHSIM THIOTOPHMX TPEHAXEPIB SIK BUAY
IHTEICKTyaJIbHUX aBTOMAaTH30BaHUX cucteM. [Ipu moOya0Bi KOHIIENTYalbHOI MPEAMETHOI
MOJIe]ll 1HTeMMeAIHHOlI 1H(GOPMAIIMHOT CHCTEeMH BHKOHAHO MOJCITIOBAHHS OCHOBHHUX
KOMIIOHEHTIB aBTOMAaTHU30BaHMX TPEHIHTOBUX CHCTEM Yy (GOpMI 1HTEICKTyaJIbHUX
TPeHaXXEepIB 3 TOYKH 30py OCOOJMBOCTEH TIPENCTaBIEHHS KOHTEHTY TPEHIHTOBOTO
MaTepianxy Ta METOMAIB TECTYBaHHS, IO 3aCTOCOBYIOThCS, B TOMY YHCIi B (hopmi eMyJsiii
CUTYallll MATPUMKH NPUNUHATTSA KEPYIOUUX TEXHOJIOTTYHUX PIllICHb.

Jlochimkeno (GopMalibHI OCHOBHM TPOIIECY MOJCITIOBAHHS KOHTEHTY 1HTEIIMEAINHOI
aBTOMATHU30BaHO1 CUCTEMHU Ha OCHOB1 0a30BOT1 TEXHOJIOT1i MPEICTABICHHS Ta 3aJJ0BOJICHHS
O0OMEXXEHb IIJISTXOM BBEACHHS TEXHOJOTIUHHUX MPOOJIEM 3 HAKJIAJICHUMU OOMEXEHHSIMU SIK
CUTyalllil 1HTENEeKTyaJdbHOI MMATPUMKH MPUHHATTSA PpIllIeHh 3aco00M peai30BaHUX
IHTENIeKTyalbHUX  (PyHKIIM  iHTeNmIMedidHOi  cucTeMu. Bu3HaueHa  CTpyKTypa
PEJIEBAHTHOCTI III0JI0 YMOB 3aJ0BOJICHHS TEXHOJOTIYHUX OOMEXEHh B KOHTEKCTI
OPUIHATTS PIlIeHb, 110 JO3BOJISIE BBEICHHS METPUYHHUX XaPaKTEPUCTHK (PopMaibHUX
KOHCTPYKIIi B mpolieci NoOyJ0BU Ta IMIJIEMEHTAIlli aOAyYKTUBHOTO BUBEJICHHS 3HAaHb Ha
OCHOBI MYJbTUMEIIMHUX BXOMXKEeHb. [[1s1 pillleHHs AaHO1 3a1a4i JOCHIIKEHO CYTHICTh Ta
BUJAM a0AyKTUBHHUX MIPKYBaHb 3 BBEJICHHUMH HWMOBIPHICHUMH CKJIAJOBUMHU IIPOIECY
IHTepIpeTarltii, 1o JA03BOJUIO OIIIHUTH €(PEKTUBHICTh a0JyKTUBHOTO MIAXOAY B IIJIOMY
MpU BUPILIEHHI 337a4 Kiacudikaili Ha MHOXHWHI MYJIbTUMEIIMHOTO KOHTEHTY 3 METOIO
NOAANBIIOT IMIUIEMEHTAIlll PEeJeBaHTHUX JIOMEHHUX 3HaHb, B TOMY YHCII IUIAXOM iX
BUJI0OYBaHHS Ha OCHOBI MYJbTHUMEAIMHUX JaHUX 3 PEryJibOBaHOI WMOBIPHICHOIO
OLIIHKOIO B (hOpM1 KOE(PIII€EHTIB BIIEBHEHOCTI JJIs 3aJaHUX (OpPMaTIbHUX KOHCTPYKIIIH.

3anponoHOBAHO CTPYKTYpPy QJITOPUTMIYHOTO Ta MPOTPAMHOTO 3a0e3MeUeHHS
CHCTEMH 1HTETIMEMINHOI MIATPUMKH MPHUHHATTS PIINIEHh HA OCHOBI METOJI0JOTIi
MacilTabOBaHUX TpapiyHUX MapKepiB 3 HAKIJIAJICHUMH OOMEKEHHSIMU.

Kuaro4oBi cioBa: iHTeniMenia, iHTEJIEKTyalbHA IMIJATPUMKA NPUNHATTS pIIICHbD,
OypiHHs HadTOBHUX 1 Tra3oBHX CBEpUIOBUH, TIpadiuHi MapKepu, MacIITaO0OBaHICTb,
npaBuiia, 6a3u 3HaHb, A0OAYKTUBHHUI (pPEHMBOPK, KO€(illIEHTH BIEBHEHOCT1, OOMEXEHHS,
pacTpoBi 300paxkeHHs1, Bieodaitim.
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ABSTRACT

V. D. Melnyk. The intellimedia automated system for decisions support by the
drilling of the oil and gaswells. — The manuscript.

The thesis for a candidate of technical sciences degree on speciality 05.13.07 —
Automated systems. — Ivano-Frankivsk National Technical University of Oil and Gas,
Ministry of Education and Science of Ukraine, Ivano-Frankivsk, 2021.

The thesis is devoted to the development of method for intellimedia based decision
support in the process of drilling of oil and gas wells based on the methodology of scalable
markers, treated as an essential part of the intelligent training technology with the use of
tutor-simulators as an intelligent automated systems means. By the constructing of the
conceptual model of the subject of intellimedia information system, the basic components
of the automated training systems was modelled for achieving the form of intelligent
simulators in terms of features that represent the content of training materials and the
methods of testing, including in the form of decision-support situations emulation control
for projected technological solutions.

The basics of simulation process for content of intellimedia automated system were
studied based on the core technology of representation and constraint satisfaction theory
by introducing the concept of technological problems with constrains situations as
intelligent decision support tool implemented main intelligent features of intellimedia
system. The structure meets the relevant conditions regarding technological constrains in
the context of decision making and it allows the introduction of metric characteristics of
formal structures in the process of building and implementing knowledge abductive output
based on multimedia entries. The essence and types of abductive reasoning with imposed
probabilistic component of the interpretations were analysed that allowed to evaluate the
effectiveness of abductive approach as a whole by solving problems of classification on
the set of multimedia content in order to facilitate the implementation of relevant domain
knowledge, including their extraction from media with variables probabilistic estimation
in the form of confidence factors for scalable markers with imposed constraints tool
developing.

The structure of algorithmic and system software for decision-making support based
on the methodology of scalable graphic markers with imposed constraints was created for
the existing intellimedia environment.

Keywords: intellimedia, intelligent decision support, drilling of oil and gas wells,
graphic markers, scalability, rules, knowledgebases, abductive framework, certainty
coefficients, constraints, bitmap images, videos.
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