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Pedepar:

1. Y nuceprauiiiHiil pob0Ti po3B’si3aHa akTyajbHa HAyKOBO-TIPUKJIAIHA 3aa4a (GOPMYBaHHS MaTpULlb PO3KJIAIiB Ha
OCHOBI IepMaHEHTHOTO MiTX0AY i3 32CTOCYBaHHSM CIeLiaIbHUX aAUTUBHO- N3 IOHKTUBHUX (POPM, SIKa LO3BOJISIE
BJOCKOHAJIMTH IIPOLIeCH aBTOMaTU3allil TPyZOMICTKUX 3a51a4 pOPMYBaHHS PO3KJIaliB, 30KpeMa pPO3KJIaZiB 3aHSTh
3aKJafliB BUIIOI OCBITH, 3 BDaXyBaHHSIM HU3KU JOAATKOBUX KPUTEPiiB. O6'€KTOM [IOCIiI>)KEHHS € IPOLEeCU
CKJIaJaHHS PO3KJIANy 3aHATh 3 BUKOPHMCTaHHSM IIEPMAHEHTHOrO Nifxony. [IpeameToM nocCimkeHHs € MOAETi,
MeTO[Y Ta 3acobu iHdpopMaLifiHOI TEXHOJIOTII CKIaAaHHS ONTUMAIbHOTO PO3KJIaly 3aHSTh i3 BUKOPUCTAHHIM
IIEpMaHEHTHOTO Mifgxoay. Y poO60Ti BUKOHAHO aHaJli3 BilOMUX MigXOMiB, METO/IB, iHPOpMaLiliHUX TEXHOJIOTIH,
iHCTPYMEHTIB [J151 pO3B'I3aHHS 33a4 KaJIeHJAPHOTOo IJIaHyBaHHs. OCHOBHUM pPe3yJIbTaTOM POOOTH € po3pobKa
HU3KM HOBUX METO/IB Ta AJIFTOPUTMIB Ha OCHOBI BJIaCTUBOCTEN MOAM(DIKOBAHUX CIELiaIbHUM YAHOM [IEPMAHEHT

MaTpulp po3KiIaziB. [lepMaHeHTHUH Tiaxin 10 pO3B'si3aHHS 33724 reHepaliii KoOMGiHAaTOPHUX OO'EKTIB y cUCTEMax



CKJIaIaHH4 pO3KJIafiB OyB 3alIpONIOHOBAaHUI BIleplle. B OCHOBI Takoro Mifxoy JIESKUTh MPOoLieAypa PO3KJIalaHHs
MoaudikoBaHOro NepMaHEHTa 32 PSIAKOM i3 3aIlaM ITOBYBaHHSM ileHTU(IKaTOPiB €1eMeHTiB MaTpULli, 110
I03BOJIsE BUOMPATU 3PYUHi CTPYKTYPH JaHUX Ta 3[iICHIOBAaTU MUTTEBUI Ge3l0CcepeHill 3anuc OKPEMHUX CKIIAIOBUX
00’eKTiB, 110 reHepyloTbcsl. CyTTeBa yBara NpuAisSeThCsl CKIaAHOCTI BiAMOBIAHNUX aNropruTMiB Ta 3aza4. OCKiNbKU
pe3yJIbTaTOM PO3KJIaly MOIM(PIKOBAHOTO MEPMAHEHTA € YCi MOXJIMBI CUCTEMU Pi3HUX MPEACTABHUKIB MHOXKUH, 11O
YTBOPIOIOTHCS CTOBIILSIMU MAaTpPHULlb PO3KJIATiB, TO BUHUKAE IPOGJIeMa — SIK 3reHepyBaTU Ha OCHOBI TaKUX CUCTEM
pizHux npencraBuukis (CPIT) Bci MoxxinBi KOHirypanii po3kiazis, 10 3a40BOJIbHSIOTh HEOOXiTHUM KPUTEPIsIM.
751 po3B’s13aHHS Liei mpo6aemMu y po6OTi Brepile 3apOlIOHOBAHO CIIeljialbHe YHCIIEHHS aIuUTUBHO-
Iu3'toHKTUBHUX popM (AID): BBeieHO o3HaYeHHs AJID, onrcaHo OCHOBHI BJIaCTHUBOCTI, 3aIIpPOIIOHOBAHO
3acrocyBaHHs AIQ y npouenypi AeKOMII03Ullii IepMaHeHTa, 1110 403B0JIsie TeHePYBaTH yCi OMyCTHUMI BapiaHTU
PO3KJIaJIiB y IPOLECi AEeKOMII03ULii MOAM(pIKOBAaHOrO IEPMAaHEHTA MATPHULli iIHIMAEHTHOCTI. Ha OCHOBI BiAIIOBiHOTO
igxony 3anpornOHOBaHI BiANIOBiAHI a7IrOPUTMIYHI pilleHHs, SKi peasi3oBaHi y BiIlOBiIHOMY IIPOTPaMHOMY
3abe3nevyeHHi. [lepmMaHeHTHU MifXiz, 10 3aIIPOIIOHOBAHMIT y POOOTI, Ta HU3KA TEXHIYHUX pillleHb, 30KPEMa, 1110
IpyHTy10ThCS Ha AII®D, Mae yHiBepcasbHUI XapaKTep Ta MOXXe O6YTH BUKOPUCTAaHUM J1s1 PO3B'sI3aHHSI LIMPOKOT0 KoJjia
3a/1a4 y Teopii po3kiaiB. B cydacHUX yMOBax HaJ3BUYAHO BAXKJIMBOIO € IIPOGIeMa IKOMOTa IUPIIOi y4YacTi ycix
CTEHKXOJIIePiB y NIpoLiecax peasisallii OCBITHIX Iporpam 3akJajliB BULIO] OCBiTH, IKOMOTa IIUpPIIE BpaxyBaHHS ix
iHTepeciB. B poboTi 1151 mpobsieMa po3risIaeThCsl y KOHTEKCTI BpaxyBaHHS iHTepecCiB CTEHKX0JepiB y rpoleci
(opMyBaHHS PO3KJIAy 3aHATh B 3aKJaJli BULLLOi OCBiTU. [I[pONIOHYeThCS €BPUCTUYHNMI NiAXiA 10 NpobaeMu
aBTOMATM30BAHOTO CKJIaIaHHS PO3KJIaNy 3aHSTh, B MEXKaX SIKOTO IHTEPECH IHUPOKOrO KOJla CTENKXOJIIEPiB
MaKCHMaJIbHO BpPaxoBYIOThCs. BinnoBinHuii niaxin 6ys anpoboBaHuii Ipyu CKJIafaHHi po3kany 3aHsTh PiBHEHCHKOTO
Ilep>XKaBHOTO I'YMaHITapHOr'O YHiBEPCUTETY. 3alIPONIOHOBAHO BiATIOBINHUI MPOTrPaMHUI KOMILJIEKC Ta HU3KA
OpuriHaJbHUX pillleHb, 30KpeMa crenrdiyHa cuctema KoIyBaHHS JaHUX, ONTUMI30BaHi 3 TOYKY 30pY HaM'sITi
CTPYKTYpH JaHUX, peai30BaHO OCHOBHi aJirOPUTMHU 3 BUKOPUCTaHHIM MOGITOBUX OIepalliil. 3aliporoHoBaHa
iHopmaliiiHa cucTeMa Mae IpakTUYHE 3HAYEHHS Ta MO>Ke€ BUKOPUCTOBYBATUCh Y IIpolLiecax reHeparii JOImyCTUMUX
MaTpulb po3kiagiB. OCHOBHI HayKOBi pe3ysbTaTy gucepTallii ony6siKoBaHO B 13 Mpausx, 30Kpema: OJlHa CTaTTs y
nepioAMYHOMY HayKOBOMY BUJIaHHI IE€P>KaBy, 1[0 BXOOUTh 10 OpraHizarii eKOHOMIYHOTO CIiBpOGITHULITBA Ta
PO3BUTKY Ta/abo €sporielicbkoro Cotosy; ciM cTaTell y HayKoBUX (PaxoBUX IEPIOJUYHUX BUTAHHAX YKpaiHy;
yoTupu ny6Jlikauii y Marepianax MbKHapOJHUX Ta BCEyKPAiHCbKUX HAYKOBUX, HAYKOBO-TEXHIYHUX KOH(EpeHLiil. 3
HUX TPU pOOOTHU BXOAUTH 4O MIXKHAPOJIHOI HAYKOMETPUYIHOi 6a3u Scopus, ogHa poboTa BXOAUTD 40 MiXKHAPOIHOI
HayKoMeTpu4Hoi 6a3u Web of Science, ogHa po60oTa BXOAUTH 10 MiKHAPOJHOI HAyKOMeTpHUYHOi 6a3u Index
Copernicus. Kntouosi cyoBa: iHpopmaliifiHa TeXHOJIOriS, IEPMaHEHT, IeKOMIIO3ULisl, MaTPULlsl pO3KJaay,

aIVUTHMBHO-IU3 IOHKTABHA OpMa, anredpaiyHa CTpyKTypa.

2. The dissertation solves the actual scientific and applied problem of forming timetable matrices based on a
permanent approach with the use of special additive-disjunctive forms, which allows for improving the processes
of automating time-consuming tasks of forming timetables, in particular timetables of higher education
institutions, taking into account several additional criteria. The object of the study is the process of drawing up an
optimal schedule of classes using a permanent approach. The subject of the study is the models, methods, and
means of information technology for making an optimal schedule of classes using a permanent approach. The work
includes an analysis of known approaches, methods, information technologies, and tools for solving calendar
planning problems. The main result of the work is the development of many new methods and algorithms based on
the properties of specially modified permanent matrices of schedules. A permanent approach to solving the
problems of generating combinatorial objects in scheduling systems was proposed for the first time. The basis of
this approach is the procedure of decomposing the modified permanent by row with memorization of the
identifiers of the matrix elements, which allows you to choose convenient data structures and carry out the instant
direct recording of individual component objects that are generated. Since the algorithms proposed in the paper
are new, as is the permanent approach itself, significant attention is paid to the complexity of the corresponding
algorithms and tasks. Since the result of the schedule of the modified permanent is all possible systems of different
representatives of sets formed by the columns of the schedules matrices, the problem arises — how to generate



based on such systems of different representatives (SRP) all possible configurations of schedules that satisfy the
necessary criteria. To solve this problem, a special calculation of additive-disjunctive forms (ADF) is proposed for
the first time in the work: the definition of ADF is introduced, the main properties are described, the application of
ADF in the permanent decomposition procedure is proposed, which allows generating all admissible variants of
schedules in the process of decomposition of a modified permanent incidence matrix. Based on the appropriate
approach, appropriate algorithmic solutions are proposed, which are implemented in the appropriate software.
The permanent approach proposed in the work and several technical solutions, in particular, based on ADF, have a
universal character and can be used to solve a wide range of problems in the theory of schedules. In today's
conditions, the problem of the widest possible participation of all stakeholders in the processes of implementing
educational programs of higher education institutions, the widest possible consideration of their interests, is
extremely important. In the work, this problem is considered in the context of taking into account the interests of
stakeholders in the process of forming the schedule of classes in a higher education institution. A heuristic
approach to the problem of automated preparation of the class schedule is proposed, within which the interests of
a wide range of stakeholders are taken into account as much as possible. The corresponding approach was tested
when drawing up the class schedule of the Rivne State Humanitarian University. An appropriate software package
and some original solutions are proposed, including a specific data encoding system, optimized from the point of
view of the memory of the data structure, and basic algorithms using bitwise operations are implemented. The
proposed information system is of practical importance and can be used in the processes of generating admissible
matrixes of schedules. The main scientific results of the dissertation were published in 13 works, in particular: one
article in periodical scientific publications of other countries that are members of the Organization for Economic
Cooperation and Development and /or the European Union; seven articles in scientific and professional periodicals
of Ukraine; four publications in the materials of international and Ukrainian scientific, scientific and technical
conferences. Of them, three works are included in the international scientometric database Scopus, one work is
included in the international scientometric database Web of Science, and one work is included in the international
scientometric database Index Copernicus. Keywords: information technology, permanent, decomposition,
decomposition matrix, additive-disjunctive form, algebraic structure.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiSJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHcCepTalii:

3B'S130K 3 HAYKOBHMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Typ6an IOpiit BacunpoBud



2. Turbal Yurii V.

KBasigikanis: 1. 1. 1., 01.05.02
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Pak Tapac €Brenosuy

2. Rak Taras Yevgenovych

KBasigikanis: n.r.1., 05.13.06
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. Komap Mupocinas [leTrpoBuy

2. Komar Myroslav Petrovych

KBasigikamis: 1. . 1., 05.13.06
Imentudikarop ORCID ID: He zactocoyerbcs
JoparkoBa indpopmamuist:

IloBHe HaliMeHYyBaHHSI IOPHUAHUYHOI OCOOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

l'oBopymenko Tersna OsnekcaHgpiBHa

l'oBopymenko TetsHa OnekcaHgpiBHa

IOpuenko T.A.



