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3micm anomayii. JlucepTaliis NpucBsiYeHa BUPIIIEHHIO aKTyaJIbHOTO HAYKOBOTO
3aBAaHHS PO3pOOKH KOHIIENTyalbHUX, (OPMAIBHUX Ta MalIMHHO-THTEPIPETOBHUX
MoOZeJied TOJIaHHA Ta OpraHi3amii 3HaHb B IHTETPOBAHOMY OHTOOPIEHTOBAHOMY
iHpopMaIiitHOMy CepeOBHUIIl JUII MOJCIIOBAHHS Ta OIPAlOBAHHS ITUKITYHUX
CUTHAJIIB B paMKax T€OPil UUKIIYHUX (PYHKI[IOHAIBHHUX BIJTHOILIEHb, & TAKOK MO0y A0BI
Ha iX OCHOBI TPOTOTHIy KOMIT IOTEPHOI OHTOJIOTI NIpPEeIMETHOiI 00aacTi
«MojentoBaHHs Ta OIpAIIOBaHHS IUKIIYHUX CUTHAJIB», MO € SApoM O0a3u 3HaHb
TaKMX OHTOOPIEHTOBAHUX 1H(POPMALIMHUX CHUCTEM SK 1H(OpMaIiiiHa I0BIJIKOBa
CUCTEMa, eKCIEepTHa CHUCTeMa MIATPUMKA TMPUUHSTTS pIilleHb Ta CHCTEMa
KOMII FOT€PHOT'O MOJICTIOBAHHS Ta OMPAIIOBAHHS [TUKJIIYHUX CUTHAJIIB.

VY BcTyni oOrpyHTOBAHO aKTyalbHICTh AOCIIIKEHHS, HABEACHO 3B’ 130K pOOOTH
3 HayKOBO-JOCHIJHOIO TEMOIO, TIIOCTaBJICHO METy Ta BH3HAYEHO 3aBJaHHS
TOCHIDKEHHSI, O00’€KT Ta TpeAMeT JOCTIKEHHS, HaBEICHO TMEpPeNliK METOIIB
JOCIIIKEHHS, 1110 3aCTOCOBYBAJIUCH JIJISl TOCATHEHHS METH JMCEPTalliiHOi POOOTH.
CdopMynbOBaHO HAyKOBY HOBU3HY, MPAKTUYHE 3HAUCHHS OTPUMAHUX PE3yJIbTATIB Ta
ocoOUCTHIl TBOpuui BHECOK 3M00yBava. [lomaHo BioMOCTI 100 ampoOairii Ta
ommyOIIKyBaHHS PE3yIbTaTIB JOCIIKEHHS.

VY nepuiomy posnun «Orias Ta aHadi3 BIIOMHX MOJieNied, METOAIB Ta 3ac001B
noOyJIOBU OHTOJIOTIA TIpeaAMeTHOiI o0sacti «MojenoBaHHd Ta OIpaIfOBaHHS
HUKIIYHUX CHUTHAJIB»» Ha OCHOBI OIVIAQY Ta aHajli3y Cy4YaCHHX HAyKOBUX Ta
TEXHOJIOTIYHUX JIOCATHEHb B Tally3i MOJCIIOBAHHS Ta OIpPAIfOBaHHS IHUKIIYHAX
CUTHAJIIB, BCTAHOBJICHO, 1[0 BAXKJIMUBOIO HAYKOBOIO Ta MPUKIATHOIO MPOOJIEMOIO €
pO3po0Ka IHTETPOBAHOTO 1HTEICKTYali30BaHOTO 1H(OPMAIIIHHOTO CEPeIOBUINA IS

MOJICJTFOBAHHS Ta OMpPAIFOBAHHS HUKIIYHUX CUTHAJIB, SIKE YMOXJIUBUTH 1HTETPAIIIO



(cucreMaru3alliio Ta CTPYKTYpHU3aIlilo) 3HaHb B IiH IpeAMETH1H 00J1acT1, aBBTOMATU3Y€E
MpOIEC MOJCIIOBAHHS Ta OMNpAIIOBAaHHS 1 KOMIT FOTEPHOI IMITaIlli IUKIIYHUAX
CUTHAJIB, 1HTEHCU(]IKYyE MPOIECH PO3POOKM HOBUX Ta OOTPYHTOBAHOTO BHOOPY
BIJIOMUX MaTE€MaTUYHUX MOJeJed 1 METOMIB OIpaIlfOBaHHs ITUKIIYHMX CUTHAJIB B
pamKax Teopii HIMKITYHUX (PYyHKIIOHATBHUX BiTHOIICHb.

Y po3aun TpoBeAEeHO KOMMApaTUBHHM aHalli3 BIAOMHX MoOJCIeH Ta
TEXHOJIOT1H TOJaHHS 3HaHb B IHTEJICKTyali30BaHUX 1H(OPMALIMHUX CHCTEMax, IO
Ja0 3MOTY OOTPYHTYBATH CIYIIHICTH 3aCTOCYBAHHS OHTOJIOTIYHOTO IMiIXOIy IO
MOJIaHHS 3HaHb MpeAMETHOI o0yacTi «MojeNnoBaHHsI Ta OMPAIIOBAHHS IUKITYHUX
CUTHAJIIB», OCKUIBKM OHTOJIOTIYHHMM MiAXig A00pe Y3TOMKEHHH 13 aKCiOMaTHKO-
JNEAYKTUBHOIO CTpaTeri€lo oprasizaiii Teopii MOJCNIIOBAHHS Ta OIpPaIfOBAHHS
UKJIIYHUX CUTHAIIIB, 1[0 CYTTEBO IT1IBUIILYE PIBEHD ii CTPYKTYPOBAHOCTI, CTPOTOCTI Ta
(OopMaIi30BHOCTI, MOJIETIY€E BUSIBICHHS HOBUX HAIIPSIMIB Ta PET1OHIB PO3BUTKY TEOPIi
MUKTYHUX (PYHKIIOHAJILHUX BiTHOIIICHD.

[IpoBeaeHo orisi BiIOMUX OHTOJIOT1 Ta OHTOOPIEHTOBAHUX 1H(OPMAIITHUX
CUCTEM, 30KpeMa, B MpeaMeTpiid 00J1acTi MOJIETIOBAHHS Ta ONPAIFOBAHHS IUKITYHUX
CUTHAJIIB, IIO CTAJIO MiJICTABOIO JJisi OOIPYHTYBAaHHS aKTyaJbHOCTI JOCIHIJKEHHS Ta
(dbopMyTIOBaHHS HAYKOBOTO 3aBIaHHS PO3POOKH KOHIICITYaTbHUX, (OPMATBLHUX Ta
MalTMHHO-IHTEPIIPETOBHUX MOJIEJICH MOJaHHs Ta OpraHi3allii 3HaHb B IHTETPOBAHOMY
OHTOOPIEHTOBAaHOMY  1H(GOPMAIIMHOMY  CEpPEOBMINI  JJII  MOJICTIOBAHHA  Ta
OMpAaLIOBAaHHS IUKIIYHUX CUTHANIB B paMKax Teoplli LUMKIIYHUX (PYyHKIIOHATBHUX
BIJTHOIIICHb, @ TAKOX MOOYJOBH Ha iX OCHOBI MPOTOTHUITY KOMII FOTEPHOI OHTOJIOTIi
npeaMeTHoi o61acti «MojenoBaHHsl Ta ONpPAIIOBAHHS IUKIIYHUX CUTHAIIBY», IO €
anpoM 0a3M 3HaHb TaKUX OHTOOPIEHTOBAaHUX 1H(POPMALIMHUX CHUCTEM SIK
iHdopmarliiiina JOBIAKOBAa CHUCTEMa, EKCIIEpTHA CHUCTEMa MIATPUMKHA TMPUHHSATTS
pIillICHb Ta CHCTEMa KOMII IOTEPHOTO MOJCIIIOBAHHS Ta OIPAIfOBaHHS IHUKITIYHAX
CUTHAJIIB.

VY apyromy poszauni «KonuenrtyanbHi, popMalibHi Ta TPOrPaMHO-TEXHOJIOTTYHI
3acagu po3poOKH KOMII IOTEPHOI OHTOJIOTII mpeaMeTHO1 o0acTi «MoentoBaHHs Ta
OTpAIOBAaHHS I[UKIIYHUX CHUTHAIIB»» C(POPMYyJIbOBAHO 3arajibHi BHUMOTH IO

PO3p00JIFOBAaHOI OHTOJIOTII MpeaMeTHOi o0iacTi «MoJietoBaHHsSI Ta OINpalFOBaHHS



UKJITIYHUX CUTHAJIB», IO Jajd0 3MOTY SIBHO 3aJaTH CYKYMNHICTb HEOOXITHHX ii
BJIACTMBOCTEH Ta 3a/1aTH YiTK1 JOCIITHUIIBKI Ta MPOEKTHI OPIEHTUPH Ha BCIX eTamax ii
cTBopeHHs. Po3po0ieHo y3aranbHeHy KOHIENTyalbHY MOJENb MPEAMETHOI 00J1acTi
«MopentoBaHHs Ta ONpAILIOBaHHS LMKJIIYHUX CHUTHAIIBY», SKa Ha BepOaibHO-
rpadiuHOMYy piBHI BiJOOpa)kae CEMaHTHMYHUUN MPOCTIp 1€l MpeaMeTHOi 00JacTi Ta
BUJIUIAE TII'SITh 1i 3MICTOBHUX MiAIPOCTOpiB. BCTaHOBIEHO TICHUM JIOTIKO-
CEMaHTUYHUI B3a€MO3B’SI30K M1k IIMMHU 3MICTOBHUMHU IIPOCTOPAMH Ta OHTOJOTISIMH,
AK1 X cenuQikyoTh B MAIIMHHO-IHTENPETOBHIN (hopmi.

Po3po6neno dopmanbHi MoOjeai CKIaAOBHUX OHTOJIOTIT MpeaMeTHOI 00yacTi
«MopentoBaHHS Ta ONPAIIOBAHHS IHMKIIYHUX CUTHAIIB» y BUTIIAII TEBHHUX
peIALIMHUX CcHUCTeM. 30Kpema, po3pobjieHo ¢dopMalbHy MOJIeIb OHTOJIOTI]
MaTEMaTUYHUX MOJIENe IMKIIYHUX CHUTHAJIB, fKa BKIIOUYaEe y cebe CKIHYCHHY
MHOXMHY Ha3B KJIACIB LHMKIIYHUX (YHKLIIOHAJIBHUX BIIHOUIEHB; (PYHKIIIO
IHTepIIpeTallii, 1o 3aJa€ 03HAYCHHS BIMIOBIIHUX KJIACIB MUKIIYHUX (QYHKITIOHATBHUX
BIIHOILICHb SIK CKJIQJIOBHUX TJIOCApii0; BIIHOIIEHHS POJIO-BUIOBOTO MIAMOPSAKYBAHHS,
AKE 3a/1a€ TAKCOHOMIIO (1€papXit0) MK pI3HUMH KJIacaMy HUKIIYHUAX (DYHKIIOHAIBHUX
BIJIHOIICHb;, BEKTOP YHApHUX BIJHOIIEHb, SIKI 3aJal0Th BJIACTUBOCTI (O3HAKH,
aTpuOyTH) BIANOBIAHOTO Kjacy UMKIYHUX (YHKIIOHAJbHUX BIJHOIIEHb, Ta
BOCBMUKOMITOHEHTHUH BEKTOp, €JIEMEHTH SKOTO XapaKTepU3yIOTh CTaH (PIBEHb)
IpOIpaIbOBaHOCTI  (IMIUIEMEHTallii, pOo3pOoOKH) BIAMOBIIHUX 1H(POPMALIHHUX
TEXHOJIOT1 OIpAaIOBaHHS Ta KOMII IOTEPHOI CUMYJISILI (FreHEepyBaHHs) LUKITYHUX
CUTHAJIB y paMKaxX BIJMOBIAHOTO KJacy IUKIYHUX (YHKI[IOHAJIBHUX BiTHOIICHB.
3nificHeHo oOrpyHTOBaHUi BuOip MoBH omucy oHtojoriii OWL DL Ta cepenoBuiia
po3poOKku oOHTONOrH Protégé sk eQpexkTUBHUX, 3pPYyYHUX Y BHUKOPUCTaHHI Ta
OE3KOIITOBHUX 3aCO0IB PO3POOKH KOMIT FOTEPHOI OHTOJOTII MpeaMeTHOI o0iacTi
«MopentoBaHHs Ta ONpAIIOBaHHS UUKIIYHUX CUTHAJIB», IO CYTTEBO 1HTEHCU(DIKYE

MpoI1IeCc po3pOOKH BIAMOBIAHOI OHTOJIOT].

Y t1perbomy posnun «KoMmImT'roTepHa OHTOJIOTISE MaTeMaTUYHUX MOJeen
CUTHAJIB LUKIIYHOI MPOCTOPOBO-YACOBOi CTPYKTYPH Ha OCHOBI METOMY I1HIYKLIi

MHOHHHU Ta TAKCOHOMII KJIACIB IUKJITYHUX (PYHKIIOHAIIBHUX BITHOIIEHBY 3A1HCHEHO



OOTpYHTOBAaHHS Ta 3aCTOCOBAHHS METOAY I1HAYKII (TeHepyBaHHS, IMOPOKECHHS)
MHOKHMHHU Ha3B Ta 03HAYEHb KJIACIB HMKITYHUX (PYHKI[IOHATbHUX BITHOILIEHB, a TAKOX
iX TakOCHOMIi, III0 € OCHOBHUMH CKJIQJOBHUMH TJIOCAPil0 Ta MHOXXHHH BiJHOIICHb
KOMIT FOT€PHOT OHTOJIOTTT MaTEMaTUYHUX MOJIEJIECH [IMKIIYHUX CUTHAIB.

Y  cepemoBumii  Protégé, mmiaxoM  yHmOpSAKOBAHOTO — 0araTOKpaTHOTO
3aCTOCYBaHHS JIOT1YHOI oOrmepanii MOJAUTy pOJAOBUX MOHSTh HA BHJIOBI TOHSTTS,
o0y I0BaHO MHOXKMHHU Ha3B Ta TAKCOHOMIT BU/IIB 00J1acTel 3Ha4eHb, BU/IIB aTpUOYTIB
IIAKJIIYHOCTI, BUIB 00JacTe BU3HAYCHHS Ta BUAIB QYHKIIA PUTMY aOCTPaKTHOTO
UKJIIYHOTO (DYHKIIIOHAJILHOTO BIAHOILIEHHS, [0 YMOXJIMBUJIO 3aCTOCYBaHHS METOIY
1HAYKIII (TeHepyBaHHs, MOPOKEHHsS) A TMOOYJO0BH MHPOTOTUITY KOMII FOTEPHOI
OHTOJIOT1i MaTeMaTUYHUX MOJIETICH IUKIIYHUX CUTHAIIB.

[InsgxoM ymopsiIKOBaHOTO KOMOIHYBaHHSI Ha3B BHJIIB 00JIaCTi 3HAYCHb, BHUJIIB
aTpuOyTIB LUKJITYHOCTI, BU1B 00J1aCTI BUBHAYEHHS, BUAIB (DYHKIII1 pUTMY B O3HAUYEHHI
a0CTpaKTHOTO HUKIIYHOTO (DYHKIIOHAJHLHOTO BIJHOIIECHHS, Yy cepenoBuil Protégé
noOyJJ0OBaHO TIJOcapiii KJaciB IUKIYHUX (PYHKI[IOHAIBHUX BIAHOWIEHb SIK
MaTeMaTUYHUX MOJIeNIed HUKIIYHUX CHUTHAIB, a TaKOX MOOYJOBAaHO TaKCOHOMIIO
KJIACiB IUKIIYHUX (PYHKIIOHAIBHUX BIIHOUIEHb, IO € BAXIMUBOIO CKJIAJ0BOIO
KOMIT'IOTEPHOI OHTOJIOTii MAaTeMaTUYHUX MoOJeJied IMKIIYHUX CUTHalIIB Ta
YMOSKJTUBITIOE MIABUIICHHS PIBHSA CTPYKTYPOBAHOCTI, JOPMai30BHOCTI Ta MAIIMHHOI

IHTEPHPETOBHOCTI TEOPIi HUKIIYHUX (PYHKLIOHATBHUX BIAHOILLIEHb.

Po3po6iaeno Meron 1moOOYyIOBHM BEKTOPIB BIIACTUBOCTEH KJIACIB  ITUKIIYHHX
(GyHKIIIOHABHUX BIJIHOIIEHb Ta BEKTOPIB PIBHIB IMIIJIEMEHTAIll BIAMOBIAHUX UM
KJlacaM METOJIIB Ta MPOTrpaMHUX 3aco0iB, IO 33Jal0ThCAd SK aTpUOyTH KIIaciB
KOMIT FOTEPHO1 OHTOJIOT1] MaTEeMaTHYHUX MOJIEICH IMUKIIYHUX curHaIiB. L1 BekTopu
MOBHICTIO XapaKTEPU3YIOTh SIK KOXKEH KOHKPETHUH KJIaC HUKIIYHUX (QYHKIIOHATBHUX
BIJTHOIICHb, TaK 1 PIBEHb PO3POOJICHOCTI TEXHOJOTIH (METOAiB Ta 3aco0iB)
OTIpAIlIOBAHHS Ta IMITallli IIUKIIYHAX CUTHAIIB y paMKaxX iX MaTeMaTH4YHOI MOJEN y
BUTJISIII BIATIOBIHOTO KJIACY MUKIIYHUX (PYHKIIIOHAIBHUX BITHOIICHB, IO BaXKJIMBO
IIpH PO3B’sA3aHHI 3a1a4ax 0OTPyHTOBAHOTO BUOOPY MAaTEMaTHYHOT MOJIEI1, TEXHOJIOT1i

OMpallOBaHHs Ta iMiTalli (FeHEPYBAHHS ) IUKJIIYHUX CUTHAIIIB.



Po3po6ieHo mpoTOTUIT  KOMII'IOTEPHOI OHTOJIOTIT MaTeMaTHYHUX Mojelen
IMKJIIYHUX CUTHATIB B cepenoBuilli Protégé, sika 10 CBOTo CKIIaqy BKIIFOYAE TIIOCApin
(MHOXMHY Ha3B Ta MHOXHHY O3Ha4€Hb) Ta TAKCOHOMIIO KJACIB IHMKJIIYHUX
(GYHKIIOHATBHUX BIAHOIIEHb, KOXEH 13 SAKUX OXapaKTEepU30BAaHO BEKTOPOM
BJIACTUBOCTEH Ta BEKTOPOM pIBHIB IMIIEMEHTAIlli BIAMOBIIHUX METOJIB Ta
IIPOTPaMHMX CHUCTEM, III0 Y KOMIIAKTHINA Ta 3py4HIN JUIs COPUUHATTS (POpMI MICTATH
B1JIOMOCTI MPO BU3HAYAJIbHI BJIACTHUBOCTI ICHYIOUMX MaTeMaTHUHUX MOJEJCH, PiBHS
PO3pOOKH METOIIB Ta 3aCO0IB iX pO3MpaIOBaHHS sl BUPIIICHHS] TUTIOBUX 3aBJaHb B
npeAMeTHIM o0macTi «MoJietoBaHHS Ta OIpaIlOBaHHS MHUKIIYHUX CHUTHATIBY.
30kpema, Taki BIIOMOCTI € BaroMOIO MiJICTaBOIO JJIsi KOPEKTHOTO Ta OOTPYHTOBAHOTO
BUOOpPY JOCHIAHUKOM (TPOEKTYBAJILHUKOM) MAaTEMAaTUYHUX MOJIEJEH, METO/IIB,
QITOPUTMIB Ta TPOrpPaMHUX 3ac001B, HEOOXIAHMX JJIsi BUPIMICHHS KOHKPETHHX
3aBAaHb JOCTIDKCHHS IUKITIYHAX CUTHAJIB, @ TAKOX MOXYTh CIyT'YBaTH OCHOBOIO
pPO3pOOKH  OHTOOPIEHTOBAaHUX  1HGOPMAIIMHUX CHUCTEM Ui MOJCIIOBaHHS,
reHEepYyBaHHsI, ONpaIfOBaHHS (aHa13, TPOTHO3YBAHHS, MPUNHSATTS PIIICHb) HUKITYHUX

CUTHAJIIB B 1H(OpMAIIHHUX cCHCTEMaX.

VY 4yerBepTOoMy poO3aUl «APXITEKTypU IHTETPOBAHOTO OHTOOPIEHTOBAHOTO
iH(MOpMAIIHHOTO CcepeoBHUIlla Ta MPOTOTHN 1HPOPMAIIIHOI JOBIIKOBOI CHCTEMHU
npeaMeTHoi obnacti «MoJientoBaHHsT Ta OMNpPALOBAHHS LMKIIYHUX CUTHAJIIB»)
chOpMyITLOBAaHO OCHOBHI BHMOTHM Ta pO3pOOJIEHO Yy3arajibHeHy apXIiTEKTypy
IHTErPOBAHOIO OHTOOPIEHTOBAHOrO 1H(MOPMALIMHOTO CepeOBUIA MOJIEIIOBAaHHS Ta
OTPAIIOBaHHS I[MKJIIYHUX CUTHAJIB, 10 YMOXJUBIIOE €(EeKTUBHE CHUCTEMHE
BUPIIICHHS IIJIOTO  CHCKTPY BaXXJIMBUX METOAOJIOTIYHUX, METOJUYHUX Ta
TEXHOJIOTIYHUX 3aBIAaHb B Taly3l MOJCIIOBAHHS Ta OMPAMIOBAHHS ITUKIIYHAX
CUTHAJIB, 30KpeMa, CYTTEBO CIIPOINye€, 1HTECHCHU(]IKYy€e (aBTOMATHU3Y€E) Ta ITiABHUIILYE
CTYMiHb JIOCTOBIPHOCTI MPOIEAYPH PO3POOKH MATEeMAaTHYHOTO Ta MPOrPaMHOTO
3a0€3MEeUCHHS THTEJIEKTYalI30BaHUX CHUCTEM JJId MOTpeOd MEIUIMHMU, TEXHIKH Ta
ekoHoMiku. Jlms mporpamMHOi  peanizaiiii  IHTETPOBAHOTO OHTOOPIEHTOBAHOTO
1H(OpMAaIIHHOTO cepeloBHILa MOJCIIOBAHHS Ta OMpPAIIOBAHHS IIUKJIIYHUX CUTHAIIIB
Oys0 Bubpano Web-dpeiimBopk Django, skuit Hanrcano Ha MoBi Python, Ta cucremy

yopaBiaiHHsS 0azamu ganux MySQL, 1mo yMoxnIuBuiIO 3a0e3leueHHsT BHUCOKOT



IIBUJKOCTI  pO3pPOOKM  MPOTPaMHOTO  MPOIYKTY, HAasBHICTb  BOYJOBAaHOTO
0araTopyHKIIOHATBHOTO Ta THYYKOro I1HTepdeiicy aaMmiHicTpaTopa, a TaKOX

HasBHICTH 3ac001B iH(OpMaIliiiHOT 6€31eKn Ta KpOoCIIaThOPMEHHICTb.

Ha ocHOBi po3po0sieHUX KOHIENTyaIbHUX Ta (HOPMATBHUX MOJCIICH MOJaHHS
Ta opraHizailii 3HaHb, a TaKOX BPaXOBYIOYH CTPYKTYPHO-(DYHKITIOHAJIbHI aCIEeKTH
MoOyJJOBAaHOTO  TPOTOTHIY  KOMII'FOTEPHOI  OHTOJIOTIT  TpeAMETHOi  o0acTi
«MojentoBaHHs Ta OINMpPAIIOBaHHS UKIIYHUX CUTHAJIB» C(HOPMYIHOBAHO BUMOTH Ta
pO3pO0JICHO  y3arajbHEHI  apXITeKTypH TaKWX  CKJIQJOBUX  IHTETPOBAHOTO
OHTOOPIEHTOBAHOTO 1H(POPMAIIIMHOTO CEPEIOBHINA MOICITIOBAHHS Ta OMPAIFOBAHHS
UKJIIYHUX CHUTHAIIB $K 1H(QOPMAIIHHOI OHTOOPIEHTOBAHOI JOBIAKOBOI CHUCTEMHU
npeaMeTHoi obnacti «MojenoBaHHA Ta ONpAIIOBaHHSA UKIIYHUX CHUTHATIBY;
€KCIIEPTHOT OHTOOPIEHTOBAHOI CUCTEMH MIATPUMKUA MPUUHSTTS PIIICHb MPEAMETHOI
obnacti «MojentoBaHHs Ta OMNpallOBaHHS HUKIIYHUX CUTHANIIBY, 1HPOpPMaIIMHOT
CHUCTEMH 13 OHTOOPIEHTOBAHOIO APXITEKTYPOIO ISl MOJICIIIOBAHHS Ta OIpaIlOBaHHS
HUKIIYHUX CUTHAJIIB.

I3 BukopucrtanHsMm Web-¢ppeiimBopky Django Ha ocHOBI BOYyIOBaHOTO
iHTepdeiicy aJMiHICTpaTopa pO3p00IIEHO MPOTOTHUI 1H(opMarliiiHo1
OHTOOPIEHTOBAHOI JOBIJKOBOI CHUCTEMHU MpeAMETHOI oOmacti «MopentoBaHHs Ta
OTPAIIOBaHHS UKITYHUX CUTHATIBY, (YHKIIIOHAN SIKOT 3a0e31euye J0CTYII 10 cTaTei
IpO MaTeMaTWYHI MOJEJNl Ta METOAW ONpAIfOBAHHS 1 KOMIT IOTEPHOT I1MITalii
LIUKIIYHUX CUTHAJIB, K1 CTPYKTYPOBAHO 3T1AHO 13 po3p00JIEHOI0 TAKCOHOMIEO KJIACIB
HUKTIYHUX (QYHKI[IOHAJTBHUX BIHOIIEHbB, 1110 € CKJIaJIOBOIO KOMIT FOTEPHOI OHTOJIOT11
npeaMeTHOI 001acTi «Mo/IeTIOBaHHS Ta ONPAIIOBAHHS [IUKIIYHUX CUTHAIBY.

OCHOBHI HayKOBI pe3yJIbTaTH AUCEPTaIlii omyOikoBaHO y 6 mparisx, 30kpema:
2 CTaTTi y 3aKOPJIOHUX HAYKOBHX MEPIOIUYHUX BHIAHHX [1, 6], 2 cTaTTi y HAyKOBUX
(axoBUX MEPiOAMYHMX BUAAHHAX YkKpainu [2, 3], 2 myOmikamii y wMarepiagax
MDKHapOJIHUX HAYKOBUX, HAYKOBO-TEXHIUHUX KoH(epeHii [4, 5]. 3 mux 1 pobdoTta
BXOMTD JI0 MDKHApPOIHOI HaykoMmeTpuuHoi 0a3u Scopus [4]; 1 — mo MixkHapoHOT

HaykoMmeTpuuHoi 6a3u Index Copernicus [2].



Kniouosi  cnosa: KOMIT'IOTEpHA OHTOJIOTIS, OHTOJIOTIYHE MOJIEITIOBAHHS,
dopManbHa MOJENb OHTOJIOTiI, OHTOOpIEHTOBaHa 1HQOpMaIliiiHa cHUCTeMa,

MaTeMaTUYHE MOJICITIOBAaHHS, OTPAIIOBAHHS CUTHAIB, IIUKJIIYHI CUTHAJIH.

SUMMARY
Nnamene Christopher Chizoba. Computer ontology of the subject
area ""Modeling and processing of cyclic signals™. - Qualifying scientific work

on the rights of the manuscript.

Thesis for the degree of Doctor of Philosophy in the speciality 122
"Computer Science". - Ternopil National Technical University, named after lvan

Pulyuy, Ternopil, 2021.

Annotation content: The dissertation is devoted to the solution of the actual
scientific problem of development of conceptual, formal and machine-
interpretive models of representation and organization of knowledge in the
integrated onto - oriented information environment for Modeling and processing
of cyclic signals within the theory of cyclic functional relations. "Modeling and
processing of cyclic signals" is the core knowledge base of such onto-oriented
information systems as information reference systems, expert decision support

systems, computer modeling and processing of cyclic signals.

The introduction substantiates the study's relevance, links the work with
the research topic, sets the purpose and objectives of the study, object and subject
of research, lists the research methods used to achieve the goal of the dissertation.
The scientific novelty, practical significance of the obtained results and personal
creative contribution were formulated. Information on approbation and

publication of research results is provided.

The first section, "Review and analysis of known models, methods and
tools for building ontologies of the subject area "Modeling and processing of

cyclic signals”. Based on a review and analysis of modern scientific and



technological advances in the field of Modeling and processing of cyclic signals,
it is established that a significant scientific and applied problem is the
development of an integrated intellectualized information environment for
Modeling and processing of cyclic movements. Subject area automates the
process of Modeling, processing and computer simulation of cyclic signals,
intensifies the development of new and sound choices of known mathematical
models and methods of cyclic signal processing in the theory of cyclic functional

relations.

The section presents a comparative analysis of known models and
technologies of knowledge representation in intellectualized information
systems, which substantiates the validity of the ontological approach to
knowledge representation of the subject area "Modeling and processing of cyclic
signals”. The ontological approach is well coordinated with axiomatics and
processing of cyclic signals, which significantly increases the level of its
structure, rigour and formalism, facilitates the identification of new directions

and regions of development of the theory of cyclic functional relations.

A review of known ontologies and onto-oriented information systems, in
particular, in the field of Modeling and processing of cyclic signals, which
became the basis for substantiating the relevance of research and formulation of
the scientific task of developing conceptual, formal and machine-interpretive
models of representation and organization of knowledge in an integrated
ontology. Modeling and processing of cyclic signals within the theory of cyclic
functional relations, as well as building on their basis a prototype of computer
ontology of the subject area "Modeling and processing of cyclic signals", which
Is the core knowledge base of such onto-oriented information systems as an
information reference system, expert support system decision making and

method of computer modeling and processing of cyclic signals.



The second section, "Conceptual, formal and software-technological
principles of development of computer ontology of the subject area "Modeling
and processing of cyclic signals". Formulates general requirements for the
developed ontology, which allows to specify its properties and set clear research
and design guidelines at all stages of its creation. A generalized conceptual model
of the subject area, "Modeling and processing of cyclic signals”, has been
developed. At the verbal-graphic level, it reflects the semantic space of this
subject area and identifies five of its content subspaces. A close logical-semantic
relationship has been established between these meaningful spaces and the

ontologies that specify them in a machine-interpretive form.

Formal models of components of the ontology of the subject area
"Modeling and processing of cyclic signals" in the form of specific relational
systems are developed. In particular, a formal model of the ontology of
mathematical models of cyclic signals has been developed, which includes a
finite set of names of classes of cyclic functional relations; an interpretation
function that defines the corresponding classes of cyclic functional relations as
components of the glossary; the relation of genus-species subordination, which
defines a taxonomy (hierarchy) between different classes of cyclic functional
relations; vector of unary relations that define the properties (features, attributes)
of the corresponding class of cyclic functional relations, and eight-component
vector, the elements of which characterize the state (level) of elaboration
(implementation, development) of relevant information technologies of
processing and computer simulation (generation) of cyclic signals within the
corresponding class of cyclic functional relations. There is a reasonable choice
of language for describing OWL DL ontologies and Protégé ontology
development environment as effective, easy-to-use and free tools for developing
computer ontology of the subject area "Modeling and processing of cyclic
signals”, which significantly intensifies the process of developing the relevant

ontology.



In the third section, "Computer ontology of mathematical models of signals
of cyclic space-time structure based on the method of set induction and taxonomy
of classes of cyclic functional relations”, the substantiation and application of the
method of induction (generation, generation) of many names and definitions of
classes of cyclic functional relations their taxonomies, which are the main
components of the glossary and the set of relations of the computer ontology of

mathematical models of cyclic signals.

In the Protégé environment, by orderly repeated application of the logical
operation of the division of generic concepts into species concepts, sets of names
and taxonomies of types of value domains, types of cyclicity attributes, types of
domain definitions and types of rhythm functions of abstract cyclic functional
relation are constructed. generation) to build a prototype computer ontology of

mathematical models of cyclic signals.

By orderly combining the names of the types of the domain of values, the
types of attributes of cyclicity, the types of the part of the definition, the types of
rhythm function in the definition of abstract cyclic functional relation, a glossary
of classes of cyclic functional relations as mathematical models of cyclic signals
are constructed in Protégé, which is an important component of the computer
ontology of mathematical models of cyclic signals and allows to increase the
level of structure, formality and machine interpretability of the theory of cyclic

functional relations.

A method for constructing property vectors of classes of cyclic functional
relations and vectors of implementation levels of methods and software
corresponding to these classes, which are given as attributes of computer
ontology classes of mathematical models of cyclic signals, has been developed.
These vectors fully characterize each specific class of cyclic functional relations
and the level of technology (methods and tools) for processing and simulating

cyclic signals within their mathematical model in the form of a corresponding



class of cyclic functional relations, which is important in solving problems of
reasonable choice of mathematical models, technologies of processing and

simulation (generation) of cyclic signals.

A prototype of a computer ontology of mathematical models of cyclic
signals in the Protége environment has been developed, which includes a glossary
(set of names and set of definitions) and taxonomy of classes of cyclic functional
relations, each of which is characterized by a vector of properties and
implementation levels of appropriate methods. that in a compact and easy to
understand form contain information about the defining properties of existing
mathematical models, the level of development of methods and tools for their
development to solve typical problems in the subject area "Modeling and
processing of cyclic signals". In particular, such information is an essential basis
for the correct and reasonable choice of the researcher (designer) of mathematical
models, methods, algorithms and software needed to solve specific problems of
cyclic signals and can serve as a basis for developing onto-oriented information
systems for Modeling, generating, processing (analysis, forecasting, decision

making) of cyclic signals in information systems.

In the fourth section, "Architectures of the integrated onto-oriented
information environment and the prototype of the information reference system
of the subject area" Modeling and processing of cyclic signals ", the basic
requirements are formulated and the generalized architecture of the integrated
onto-oriented information environment of Modeling and processing,
methodological and technological tasks in the field of Modeling and processing
of cyclic signals, in particular, significantly simplifies, intensifies (automates)
and increases the reliability of the procedure for developing mathematical and
software of intelligent systems for the needs of medicine, technology and
economics. For the software implementation of the integrated onto-oriented

information environment for Modeling and processing cyclic signals, the Django



web framework written in Python and the MySQL database management system
was chosen, enabling high-speed software development and a built-in
multifunctional and flexible interface. Also, the availability of information

security tools and cross-platform.

Based on the developed conceptual and formal models of knowledge
representation and organization, as well as taking into account structural and
functional aspects of the constructed prototype of computer ontology of the
subject area "Modeling and processing of cyclic signals”, formulated
requirements and generalized architectures of such components of integrated
information signals as an information-oriented reference system of the subject
area "Modeling and processing of cyclic signals"; expert onto-oriented decision
support system of the subject area "Modeling and processing of cyclic signals",
information system with onto-oriented architecture for Modeling and processing

of cyclic signals.

Using the Django web framework based on the built-in administrator
interface, a prototype of the information-oriented help system of the subject area
"Modeling and processing of cyclic signals" was developed, the functionality of
which provides access to articles on mathematical models and methods of
processing and computer simulation with the developed taxonomy of classes of
cyclic functional relations, which is a component of the computer ontology of the

subject area "Modeling and processing of cyclic signals".

The main scientific results of the dissertation are published in 6 works, in
particular: 2 article in a foreign scientific periodical journals [1, 6], two articles
in professional, scientific journals of Ukraine [2, 3], two publications in
international scientific, scientific and technical conferences [4, 5]. One work is
part of the global scientometric database Scopus [4]; 1 - to the international

scientometric databases Index Copernicus [2].
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