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Pedepar:

1. Y puceprauiiiHiii po60Ti po3B’si3aHa aKTyaJabHa HAYKOBO-TMIPUKJIaJHA 3a7a4a GOPMyBaHHS MaTpULb PO3KJIAZiB Ha
OCHOBI IEPMAaHEHTHOTO MiAXO0/ly i3 3aCTOCYBaHHAM CIIeLliaJIbHUX aJJUTUBHO- U3 TOHKTUBHUX (POPM, sIKa JO3BOJISIE
BIOCKOHAJIMTH NIPOLIECH aBTOMATH3allil TPYIOMICTKUX 3371a4 (OPMYBaHHS PO3KJIA[IiB, 30KpEMa PO3KJIaLiB 3aHSTh
3aKJIaZiB BUIIOI OCBITH, 3 BDAXyBaHHSIM HU3KU NOAATKOBUX KPUTEPiiB. O6'€KTOM [IOCIiIKEHHS € IPOLeCH
CKJIaJIJaHHS PO3KJIA[ly 3aHSTh 3 BAKOPUCTAHHSM [IEPMAaHEHTHOrO nigxony. [[penMeTom IOCIiIKEeHHs € MOJeli,
METOJY Ta 3acobu iHpopMallifiHOI TeXHOJIOTIi CKJIaaHHs ONITUMAaJIbHOTO PO3KJIaly 3aHSITh i3 BUKOPUCTAHHIM

[IepMaHEHTHOTO Tigxoay. Y poboTi BUKOHAHO aHajli3 BifoMUX MigX0ziB, METOAIB, iHDOpMaLifHUX TEXHOJIOTIH,



iHCTpyMEHTIB /1711 PO3B'sI3aHHS 337ja4 KaJIeH1apHOro IJIaHyBaHHS. OCHOBHUM pe3yJIbTaTOM PO60TU € pO3pobKa
HU3KU HOBUX METO/IIiB Ta aJITOPUTMIB Ha OCHOBI BIACTUBOCTEN MOAN(]DIKOBAaHUX CIELiaIbHUM YMHOM ITePMaHeHT
MaTtpulb po3kiagiB. [lepmaHeHTHU NiAXin 40 po3B’si3aHHS 3a/1a4 reHepallii KOMOiHaTOPHUX O0'eKTIB y cucTeMax
CKJIaJIaHHS PO3KJIaliB OyB 3alIpONIOHOBAHMI BIleplIe. B 0CHOBI Takoro migxony JIeXXUTb NPOLEeNypa PO3KJIaJaHHs
Mo (IKOBAHOTO IEPMAHEHTA 32 PSAKOM i3 3a11aM’sITOBYBaHHAM ileHTU(iKaTOpiB €1eMEHTIB MaTpuLli, 1110
I03BOJISIE BUOMPATU 3PYUHi CTPYKTYPH JaHUX Ta 3[iICHIOBAaTU MUTTEBUI Ge3rocepeHill 3an1c OKpeMUX CKIIalOBUX
00'eKTiB, 1110 reHepyoThcsl. CyTTeBa yBara NpuAiisSeTbCsl CKIAIHOCTI BilIOBiIHNUX aJrOPUTMIB Ta 3aaad. OCKiJIbKU
Pe3yJIbTaTOM PO3KJIaLy MOAM(pIKOBAHOTO IEPMAHEHTA € YCi MOXKJIUBI CUCTEMU Pi3HUX NPEACTaBHUKIB MHOXKVH, 1O
YTBOPIOIOTHCS CTOBIILSIMU MAaTPULlb PO3KJIALiB, TO BUHUKAE IIPOGIeMa — K 3TreHepyBaTH Ha OCHOBI TaKUX CUCTEM
pizHux npepncraBuukis (CPIT) Bci MoxxnBi KOHirypanii po3kiazis, 10 3340BOJIbHSIOTh HEOOXiTHUM KPUTEPIsIM.
J71s1 po3B’s13aHH4 1ijei mpo6yieMU y po6OTi BIiEpIle 3alIPOIIOHOBAHO CIIelliajibHe YMCII€HHS aIuTUBHO-
Iu3'toHKTUBHUX hopM (AID): BBeeHo o3HaueHHs AID, onmcaHo OCHOBHI BJIAaCTHUBOCTI, 3aIIpOIIOHOBAHO
3acrocyBaHHs AIIQ y npouenypi feKoMII03ullii IepMaHeHTa, 1110 403BOJIsie TeHepyBaTH yCi JOIMyCTHUMI BapiaHTU
PO3KJIaJIiB y IPOLECi AeKOMII03ULlii MOAM(IKOBAaHOro IEpMaHEeHTa MAaTpULli iIHIMAEHTHOCTI. Ha OCHOBI BiATIOBiHOTO
nigxony 3anpornoOHOBaHI BiATIOBIAHI allrOpUTMIYHI pilleHHd, SKi peai3oBaHi y BiiNOBiIHOMY IIPOTPaMHOMY
3abe3nevyeHHi. [lepMaHeHTHU MiTXiz, 10 3aIIPOIIOHOBAHMI! Y POGOTI, Ta HM3KA TEXHIYHUX pillleHb, 30KpeMa, 1110
IpyHTyioThCs Ha AII®D, Mae yHiBepcasbHUI XapaKTep Ta MOXXe 6YTH BUKOPUCTAaHU 1J1s1 PO3B'sI3aHHSI LIMPOKOT0 KoJjia
3a/1a4 y Teopii po3kiaiB. B cydacHMX yMOBax HaJ3BUYaMHO BAXJIMBOIO € IIPOOJIEMA SIKOMOTA IMPILIO] yYacTi yCix
CTEMKXOJIIEPIB y NpoLecax peaisalii OCBITHIX Iporpam 3aksajliB BULLOI OCBITH, IKOMOTa IIMPIIE BpaXyBaHH iX
iHTepeciB. B poboTi 1151 mpobsieMa po3risIaeThCsl y KOHTEKCTI BpaxyBaHHS iHTepeciB CTEeHKX0JepiB y rpoueci
(opMyBaHHS PO3KJIY 3aHATh B 3aKJaJli BULLLOi OCBiTH. [IpONIOHYeThCS €BPUCTUYHMI NiAXiA 10 NpobaeMu
AaBTOMAaTM30BAHOTO CKJIAJIAHHS PO3KJIaly 3aHSITh, B MeXKax SIKOTO iHTepeCH IMPOKOTo KOJla CTEMKXOJIIEPiB
MaKCHMaJIbHO BPaXOBYIOThCS. BinnoBinHuii nigxin 6yB anpoboBaHui [IpY CKIIaaHHI pO3KJIaAy 3aHATb PiBHEHCHKOTO
Il€P>KaBHOTO I'YMaHITapHOIO YHIBEPCUTETY. 3alpOIIOHOBAHO BiANOBIIHUI IPOrPaMHUN KOMIUIEKC Ta HU3Ka
OpUTiHaJIbHUX PillleHb, 30Kpema crenr@iyHa cucTema KoLyBaHHs JAaHUX, ONTUMI30BaHi 3 TOYKY 30pY Iam'sITi
CTPYKTYPH JAHUX, peali30BaHO OCHOBHI QJIFOPUTMU 3 BUKOPUCTAHHSIM N1OGITOBUX oIepaliil. 3anponoHOBaHa
iHdopmariitHa cucTeMa Mae ITpakTUYHE 3HaYEHHS Ta MO>Ke BUKOPHUCTOBYBATUChH y MIpoliecax reHepariii JOImyCTUMUX
Marpulb po3kiagiB. OCHOBHI HayKOBi pe3ysbTaTy gucepTallii ony6siKoBaHo B 13 mpausx, 30Kpema: OflHa CTaTTs y
[epioAMYHOMY HayKOBOMY BUJIAHHI I€P>KABY, 10 BXOOUTh 10 OpraHisalii eEKOHOMIYHOTO CIIiBPOOITHUIITBA Ta
PO3BUTKY Ta/abo €Bporeiicbkoro Cor3y; ciM cTaTeil y HAayKOBUX (PAXOBUX NEPIOAMYHUX BUAAHHAX YKpAiHy;
yoTupu ny6Jlikauii y marepiasax MDbKHapOJHUX Ta BCEyKPAiHChbKUX HAYKOBUX, HAYKOBO-TEXHIYHUX KOHQepeHLiil. 3
HUX TPU POOOTHU BXOAUTD 4O MIXKHAPOJHOI HAyKOMETPHUYHOI 6a3u Scopus, ogHa pob0oTa BXOAUTDb 40 MiKHAPOHOI
HayKOMeTpu4HOi 6a3u Web of Science, ogHa po60oTa BXOAUTH 40 MiKHAPOIHOI HAyKOMeTpHUYHOi 6a3u Index
Copernicus. Kntouosi cyioBa: iHpopmaliifiHa TeXHOJIOTiS, IEPMaHEHT, 1eKOMIIO3ULisl, MaTpULlsl pO3KJaay,

aJMTMBHO-AU3 IOHKTABHA QopMa, 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.
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