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Preface

The 2022 International Conference on Innovative Solutions in Software Engineering dedicated
to the 50th anniversary of an outstanding researcher and teacher, the founder of the Department of
Information Technology at Vasyl Stefanyk Precarpathian University, Prof. Dr. Pavlo Fedoruk was
held on November 29-30, 2022 in lvano-Frankivsk, Ukraine.

Vasyl Stefanyk Precarpathian National University has more than 80 years of history. Its
inspirational success story was written by people who devoted themselves to science, education,
and culture. Among the prominent figures of the University, the name of the outstanding modern
Ukrainian scientist Pavlo Fedoruk shone as a bright star. Now he would have celebrated his 50th
birthday.

Pavlo Fedoruk graduated from Precarpathian University in 1994. Immediately after graduating,
he was offered the position at the Information Department of the University. He proved himself to
be a professional in the field of information technology, a talented person with progressive thinking.
He was offered the position as a head of the Information Department in October 1994. Since 2002,
Pavlo Fedoruk worked as a director of the Center for Information Technology. He also founded the
Center of Distance Learning. While performing his official duties, he was simultaneously involved
in research. He was a hard worker and independent thinking researcher who worked effectively on
telecommunication technology research.

He studied as a PhD student in the period from 1999 to 2002. He received his PhD from the
Institute of Mathematical Machines and Systems of the National Academy of Sciences of Ukraine.
The topic of the PhD thesis was related to the systems of distance learning and knowledge
assessment based on Internet technology. During his work at the University, Pavlo Fedoruk
published more than 120 research papers and two monographs. He developed a course on
Informatics for students of the Faculty of Economics and published the textbook "Computer for
Economists”. Also he developed courses on artificial intelligence and intelligent systems for
students of the Faculty of Mathematics and Computer Science. In the period from 2006 to 2008, he
was a scholarship holder of the Cabinet of Ministers of Ukraine for young scientists. In 2010, he
was successfully awarded with the degree of Doctor of Technical Science. The topic of the thesis
was related to adaptive systems of distance learning.

Since 2007, he was a member of the program committee and a session chairman at the
international scientific and practical conferences "Education based on web technologies" and
"Advanced computer technology in education”. In 2007, he participated in the International Referee
Committee as a representative from Ukraine. In 2008, he was an expert of the Scientific and
Technical Council of the Ministry of Education and Science of Ukraine at the Informatics and
Cybernetics section. He was a member of specialized academic councils at the Institute of
Mathematical Machines and Systems and Ternopil National Economic University. He supervised
four research projects in the field of distance learning. In 2009, he was awarded the Tersenov
Regional Prize for Innovation from the Society of Inventors and Innovators of Ukraine. In 2010, he
was recognized as a Famous Scientist of the Year for significant achievements in the field of
research and education and for personal contribution. In 2011, he was awarded an honorary
certificate from the Cabinet of Ministers of Ukraine for his significant personal contribution to
science.

In 2012, he was promoted to the position of vice-rector for research of the University. His
views were based on a broad knowledge and interests. He was a founder of many scientific, social,
and entrepreneurial projects. He was one of the founders of the "Firtka" Local News Agency. He
was also the President of the lvano-Frankivsk Regional Martial Arts Federation.

The authors of this collection devoted their papers to the memory of Prof. Dr. Pavlo Fedoruk.
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3aCTOCYBaHHS HEYITKHX aJrOPUTMIB B 3aJja4ax
PO3pOOKH 1HDOPMAIIMHUX CUCTEM IS
IIPOTHO3YBaHHS PE3YJIbTATIB KIOEPCIIOPTUBHUX

3Malr'aHb

Onia Kazumupenko, Okcana ["aiitacHko,
Bnagucnag Ilpunnp, Anacracis baiitanok

Kageopa ingpopmayiiinux ynpasnaouux cucmem i mexmonoeii
Hayionanvnuil ynisepcumem xopabaedyoysanns imeni aomipanra Maxaposa
MukonaiB, Ykpaina

AHoTanis—Po3riasiHyT0 NpUHIUNK iHpopManiiiHOl MiATPMMKH Ki0epcnopTUBHUX 3Maranb. B ocHOBY
CTBOpPeHHs1 iH(opMamiiiHOI cHUCTEMH NOKJIAJAeHO HOBHii aJIropuT™, po3podjeHHil 3a JT0NMOMOIOI0
MeTO/AiB HeYiTKMX MHOKUH i HewiTKuX BinHomeHb. Pe3yibTaTu podoTH cnpsiMoBaHi HA BUpPIilIEeHHS
BAXKJIMBOI0 HAYKOBO-NPUKJIATHOIO 3aBAaHHA iH(popManiiiHoro 3ale3nmeveHHsl cHcTeMaTH3amii Ta
NMPOrHO3YBaHHS Pe3yJIbTATiB Ki0epcnopTUBHUX irop.

Kniouosi cnosa—Ingpopmayiini mexnonozii, Kioepcnopm, Umogipnicni memoou, Excnepmui ouinku,
Pauionanvni kKomnpomicHi pivienns.

I. Bcrynn

Y Ccy4acHOMYy CyCHUIBCTBI IOCTYNOBO BiJOYBa€ThCS TEPEOIIHIOBAHHS  Ba)KIUBOCTI
KiOepCIOPTUBHUX 1Irop, PO3BUTOK SKHUX MPOWIIOB TPUBAIMM NUIAX BiJ «a3apTHUX» Irop [0
MMOCTAHOBKHM 1 PO3B’SI3aHHS CKJIAJHUX MaTEMaTHYHUX 3aJad 3 TPOTHO3YBAaHHSM OYIKYBaHUX
pE3yNbTaTIB y peXuMi peanbHOro yacy. ['OJOBHUM MpOOJEMHHMM MUTAHHSAM CIiJ BBa)XKaTH
Herepea0auyBaHICTh MO 3 HEBU3HAYEHUMU 3B’ SI3KaMU y CHCTEMI.

Il.  AHAJI3 OCTAHHIX JOCJKEHb I ITYBJIIKALIA

TeopeTnuHUM MIAIPYHTSAM 3 MATEMaTUYHOTO MOJIEIIOBAaHHS OyKMEKEepPChKOI 1IHIYCTpil € Teopis
irop, siky aBropu po6otH [1] po3risaaroTh sk «HAyKy Mpo CTpaTeriyHe MHUCIEHH . B poboTi [2, c.
72-79] MaTeMaTH4HI MOJIEJI TEOPIi ir0p MarOTh BUIJIS TOCHTIHKEHb MPOIECIB MPUNHHSTTS PIllICHb B
yMOBaxX IMOLIYKY KOMIIPOMICHHX DpitieHb. B poGoti [3, c. 43-49] po3risHyTO yCKIagHEHY
MIOCTAaHOBKY 3a/iayi: JOJAl0ThCS YMOBH HEBHM3HAYEHOCTI 3 aHAJIITUYHUM pPO3BUTKOM moxiil. Ilpote
CIIiJ| PO3YMITH, IIO OYIKyBaHi pe3yJbTaTH 3 KOXKHOI MOJil € HachiAKoM 30iry pi3HuX (akTopiB 3i
3MIiHHMM HEBH3HAYCHWM BILJIMBOM. [X JIOTIYHMI Ta CTATHCTUYHUEN aHATI3 MOMIIBHO MOKIACTH B
OCHOBY IMpPOEKTYBaHHS 1H(pOpMaIiifHOI CHCTEMH, BHUKOPHCTAHHS SKOI JIOMOMOXE aHaji3yBaTu
CHUTYaIllli 3 METOIO BUKJIIOUEHHSI HETaTUBHUX (DaKTOPIB.

. MEgToau

MeToa070TIYHOI0 OCHOBOIO JOCIIIKEHHS € TEOPisi HEYITKMX MHOKHUH Ta HEUITKUX BITHOIICHD
[5, c. 113-150], mo mae 3MOry JOCHIIKYBaTH MOCTABJICHI 3a/1a4i y JUHAMII 3 OLIHKOI BUXIIHUX
3HaYeHb. B OCHOBY JOCHI/DKEHHS NOKJIAJEHO TIMOTe3y MpO MIHIMI3alil0 MOMHMIKH TpaBIIs.
BinnoBinHo 10 cuTyallii NpUUHATTS pillleHb y (opMi 3BUYAWHOTO BiJHOLIEHHS IEepeBart, MOUIyK
paIllOHATIBHOTO PIIIEHHS MOJIAraTUMe y BHUOOpI MaKCUMallbHUX (HEJOMIHOBAaHUX) albTEPHATHB,
BU3HAYEHHS SIKUX BiZIOyBa€ThCs 3a pe3yJbTaTaMH €KCIIEPTHUX OLIHOK MUHYIUX Mar4iB. B ocHOBY
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¢dbyHKIIOHYBaHHS 1H(GOPMAIIHOT CUCTEMHU TMOKJIAJCHO BUMOTH HagaHHS 0OpoOJIeHOT CTaTUCTHUKU
KOPUCTYBa4eBi; aHalli3 BHYTPIIIHIX IrpoBUX (aKTOPiB; OTPUMAHHS ICTOPii Ta CTATUCTUKU
OCOOMCTUX 3yCTpiuei KOMaHAM Ta BUKOHAHHS IPOTHO3IB BHYTPIIIHIX IrPOBUX ITOKa3HHKIB.
Peasizaiiis anapary 3milCHIOEThCS 3 BUKOPUCTAHHSAM HEUITKMX HelpoHHHMX Mepex (fuzzy—neural
networks), mis migbopy mapaMeTpiB 3acTOCOBYETHCS METOJM 3BOPOTHOTO PO3MOBCIOKCHHS
TTOMHUJIKH.

IV. PE3VJIBTATU

l'omoBHOIO TpOONEMOO Yy  MPOTHO3YBaHHI  pe3yJbTaTiB  KiOEPCIIOPTHUBHUX  Irop €
Herepea0adyBaHiCTh Ta HEOYCBUIHICTh 3aB’SI3KIB y CUCTEMi, TOMY B poOOTi BBEICHO HOBUI €MHUI
dakTop — (ikcoBaHE YUCIIO MEPEMOr, 0 POOUTH MPOIEC ONMTHUMI3AIIl OMHOKpUTEpianbHUM. JlJist
MPOEKTYBaHHS 1H(QOPMAIIHOI CHCTEMH pPO3POOJICHO AQITOPUTM ONTHMAIBHOTO IOMIYKY 3
«(ikcoBaHUM ImIaHCOM Ha TepeMory». s IIbOro Ha MiJCTaBl CTATHCTUYHOI OOPOOKM BIIACHOTO
JOCBIy TPaBIIiB CKJIAAEThCS IIKaJla, Ha Ky HaKJIaJeHO Nojil 3 Burpamnty. [IoTiM po3paxoByeThCs
npuOiM3Ha KUIBKICHA OIIIHKA 3 HACTYNMHHM YTOYHEHHSM. 3aBASKH HAKJIaJaHHIO Ha IIKaly
(aKTUYHUX JTAHMX MOKHA PO3pPaxOBYBaTH «(DIKCOBAaHMI IIAHC HA MEPEMOTY» JUIsl TIEBHOT KUTbKOCTI
rpaBiiB. Po3polOieHnii anroput™m siBiisie OO0 TEOPETUYHY CKIIAJOBY IMPOEKTY iHpopMamiiHol
CHCTEMH Ta HE BPaXOBYE 3MarajbHy Ta €MOIIIHY CKJIaJ0BI KIOEPCIIOPTUBHUX 3MaraHsb, 5iKi, y CBOIO
4epry, COpUATUMYTh (POPMYBAHHIO HEKOPEKTHOI 0a3u U1 (PiHAHCOBOTO 1| MAPKETHHIOBOTO aHATI3Y.
Indopmariiina cucreMa B3a€MOIi€ 3 KOPUCTYBadeM yepe3 Web-caiiT OyKMeKepchbKoT KOHTOPH.

V. OBIr'OBOPEHHS

PesynbraTi poboTH CpsiMOBaHI Ha BUPIMNICHHS BAXKJIMBOTO HAYKOBO-TIPUKIATHOTO 3aBIaHHS
iH(pOopMaLifHOTO 3a0e3MeUeHHs CUCTeMaTH3allli Ta MPOTHO3YBaHHS Pe3yJbTaTiB KiOepCIOPTUBHUX
irop. 3acToCyBaHHSI METOAY HEUITKUX MHOXKHH 1 HEWITKHX BiJHOIIEHb CIPHITHME IIiIBUIICHHIO
edeKTUBHOCTI BUpilIeHHA (IHAHCOBUX 1 MApKETHHTOBUX 3a7ad 3 IMOIIYKOM palliOHaJIbHUX
KOMITPOMICHUX PillICHb.

VI. TIEPCIIEKTUBH MTOJAJIBIINX JOCIIHKEHD

[lepcriekTHBY TOJANBIINX JTOCHITKEHb OB’ s3aH] 3 THMYACOBOIO (TOOTO JUIsl TIEBHOTO CE30HY
3MaraHp) anpooarlie€ro po3podIEHOr0 AITOPUTMY Y CTYIECHTCHKOMY CEPEIOBHIII KiOepCIOPTUBHUX
3Marasb, 110 JIa€ 3MOTY BHUSIBUTH HETOYHOCTI Y 1oro poOOTi Ta yCYHYTH HEAOMIKH.

VIl. BHUCHOBKHU

3a J0MOMOIOI0 METOAY HEUITKMX MHOXHH 1 HEYITKUX BIJHOLIEHb PO3POOJEHO aJIrOpUTM
paIioOHAIBPHOTO TIOMIYKY 3 «(PIKCOBAaHHM IIIAHCOM Ha TEPEMOTy», SKH IOKJIaJeHO B OCHOBY
CTBOPEHHsI HOBOi i1H(OPMAIiHOI cUCTEeMM JJsl MPOTHO3YBAaHHS pPe3yJbTaTiB KiOepCIIOPTUBHUX
3MaraHa.
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