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Pedepar (YKp.)

Y npucepTanliiiHil po6OTi po3BsI3aHa axkTyajbHa HAYKOBO-TIPUKJIAAHA 33jadya (OpPMyBaHHS MaTpUllb PO3KJIafiB Ha OCHOBI
MEePMaHEHTHOTO MiAXOAy i3 3aCTOCYBaHHSIM CIelialbHAX aJUTUBHO-IU3IOHKTUBHUX (OPM, sKa OO3BOJISIE BIOCKOHAJINUTH
mpoliecd aBTOMaTH3alii TPYAOMICTKUX 3ajad (QOpMyBaHHS PO3KJIAJiB, 30KpeMa PO3KJaJiB 3aHATh 3aKJaliB BUIOI OCBITH, 3
BpaxyBaHHSIM HU3KU JOJATKOBUX KpUTEPiiB. O0'€KTOM NOCIHIIPKEHHS € MpOlLleCU CKJIAJaHHs PO3KJIafy 3aHSTh 3 BUKOPUCTaHHIM
NepMaHeHTHOTO migxoxdy. IlpeameTom [AOCIiIKeHHS € Mofesi, MeToAu Ta 3acobu iHdopmalifiHOI TexXHOoJorii CKiajaHHS
ONTHAMAJIPHOTO PO3KJIaAy 3aHATh i3 BUKOPUCTAHHSM IE€PMaHEHTHOro mizxomy. Y po6OTi BUKOHAHO aHAji3 BiIOMUX MiAXOXiB,
MeTO/IiB, iH(pOpMaliIHUX TEXHOJIOrii, iIHCTPYMEHTIB [JIs1 PO3B'sI3aHHS 33]]a4 KaJIeHJAPHOro IIaHyBaHHS. OCHOBHUM Pe3yJIbTaTOM
pobOTH € po3pobKa HU3KM HOBUX METOJiB Ta aJrOpPUTMIiB Ha OCHOBI BlacTUBOCTEN MOAM(}IKOBAaHMX CIIeLiajJlbHUM YUHOM
NepMaHEHT MaTpullb Po3KianiB. [lepMaHEHTHUI MiAXin [0 po3B’s3aHHS 3a4ad reHepallii KOMOIHATOPHUX OO'EKTIB y cUCTEMax
CKJIQZIAaHHSI PpO3KJaZiB OyB 3alpOIIOHOBAaHWI BIepile. B OCHOBI Takoro MiAXony JIEXKUTb IIpoLelypa PO3KJIagaHHS
MoauQiKOBaHOTO IIEPMAHEHTa 3a PSJIKOM i3 3aam’aTOBYBaHHSM ineHTH(]IKaTOpiB €leMEHTIB MaTpHulli, 10 [03BOJIsSlE BUOUPATH
3py4Hi CTPYKTYpH JAHUX Ta 3MAiMCHIOBATM MUTTEBUH 0O€3MOCEpPENHIll 3alMuC OKPEMUX CKJIAJOBUX OO'€KTIiB, IO T€HEPYIOTbCS.
CyTTeBa yBara NpupiIsIeTbCs CKIATHOCTI BiIIIOBIHUX aJrOpUTMIB Ta 3ajad. OCKiNIbKY Pe3ysIbTaTOM po3Kiazy MonudikoBaHOTO
MIepMaHEHTA € yCi MOXJIMBI CUCTEMM Pi3HMX IPEICTABHUKIB MHOXXMH, IO YTBOPIOIOTHCSI CTOBILSMU MATPULb PO3KJIaMiB, TO
BUHUKae INpobsiema - SK 3reHepyBaTM Ha OCHOBI Takux cucTeM pisHux mnpezacraBHukiB (CPIT) Bci moxuusi koHiryparii
PO3KJIaiB, O 3aJ0BOJIBHIIOTh HEOOXimHMM KpurepisiM. [l po3p’sa3aHHs Ljei mpobsemu y pobOTi Brepliue 3arporoHOBAHO
crietjjasibHe 4MCJIEHHS agUTUBHO-AU3TOHKTUBHUX ¢GopMm (AD): BBemeHo o3HaueHHa AJlID, ommcaHO OCHOBHI BJIACTHUBOCTI,
3alpoNoHOBaHO 3acrocyBaHHs AJIQ y npouenypi AeKoMno3ulii mepMaHeHTa, 10 [03BOJIsiE TeHepyBaTU yCi JONycTUMI BapiaHTH
po3KianiB y mpomneci mekommnosuiii MoaudikoBaHOTo rnmepMaHeHTa MaTpuli iHIuAeHTHocTi. Ha ocHOBI BiamosinmHOro minxomy
3alIpONIOHOBAaHI BiJIOBiHI alropUTMIiYHI pilleHHS, sKi peanizoBaHi y BiIIOBiIHOMY ITporpaMHOMY 3abe3nedyenHi. [lepMaHeHTHUI
mipxiz, mo 3anmpoNOHOBaHUI y POOOTI, Ta HM3KA TEXHIYHUX pillleHb, 30KpeMa, L0 I'PyHTYIOTbca Ha AJIQ, Mae yHiBepcajbHUI
XapakTep Ta MoxKe OyTH BHUKOPHCTAHUI [JIs1 PO3B'SI3aHHS MIMPOKOro KoJla 3ajad y Teopii poskiafiB. B cyyacHuXx ymoBax
Ha/I3BMYAHO B&KJIMBOIO € MPO6jeMa sIKOMOra WMPIIOi y4acTi yciX CTeHKXoJsfepiB y IMpolecax peanisalii oCBiTHiIX mporpam
3aKJIafiB BUIIOI OCBIiTH, SIKOMOTa MIKpIIE BpaxyBaHHsI ix iHTepeciB. B po6oTi 1151 mpobiema po3riIsiiaeTbCsl y KOHTEKCTI BpaXyBaHHS
iHTepeciB cTerikxoyugepiB y npoueci GopMyBaHHS PO3KJIALy 3aHSITh B 3aKjaJli BUILOi OCBiTH. [IpDOMOHYETbCSI €BPUCTUYHUN MiAXif,
IO Ipo6yieMHd aBTOMAaTU30BAaHOTO CKJIATAHHS PO3KJIaZy 3aHsITh, B MEXKax SIKOTO iHTepecH IIMPOKOTo KOJa CTEHKXOJIEpiB
MaKCHMaJIbHO BPaxOBYIOTbCS. BinnosinHuil miaxin 6yB arnipo6oBaHuil Py CKJIAaHHI PO3KJaly 3aHSITh PiIBHEHCBKOTO JepKaBHOTO
T'yMaHITapHOTO YHiBEPCUTETY. 3alpONOHOBAHO BiAIIOBiIHMUII IIPOrPaMHUI KOMIIJIEKC T2 HU3KA OPUTiHAJbHUX pillleHb, 30KpeMa
creur@diyHa cucTeMa KOAYBaHHS JaHUX, ONITHMI30BaHi 3 TOUKU 30py MaM’sITi CTPYKTYPH JAHUX, Peajli30BaHO OCHOBHI aJlTOPUTMU
3 BUKODHUCTAHHSIM II0OGITOBMX oOIepaliil. 3alpoloHOBaHa iHQopMaliiiHa cucTeMa Mae IpPAaKTUYHE 3HAYEHHS Ta MOXe
BAKODUCTOBYBATHUCh Y I[IpoLecax TIeHepalii JONyCTUMUX MaTpulb po3kiafiB. OCHOBHI HAyKOBi pe3ysbTaTh AMCEpTaLii
ony6s1iKoBaHO B 13 mpaijsix, 30KpeMa: OJlHa CTaTTs y NepioAMYHOMY HayKOBOMY BUIAHHI J€P>KaBH, 1O BXOAUTh 1o Opranizanii
€KOHOMIYHOrO CHiBpOOGITHULITBA Ta PO3BUTKY Ta/abo €Bpormeiicbkoro Corosy; ciM crarteil y HayKOBUX (axOBUX MEPIOAUYHUX
BUIAHHSIX VYKpaiHu; 4YoTupu ny6usikanii y marepianax MIKHapoOZHMX Ta BCEYKPAiHCBKUX HAyKOBUX, HAyKOBO—TEXHIYHHX
KOH(epeHIii. 3 HUX TPU POOOTU BXOIUTD 4O MDKHAPOIHOI HAYKOMETPUYHOi 6a3u Scopus, ofHa po6oTa BXOAUTH 10 Mi>KHApOJHOI
HayKoMeTpu4yHoi 6a3u Web of Science, omHa po6oTa BXOIUTh 10 MiKHapogHOi HaykomeTpuyHoi 6a3u Index Copernicus. Kio4yosi
csioBa: iHpopMaliifiHa TEXHOJIOTis, IEPMaHeHT, JEeKOMITO3HU1isl, MAaTPHISl PO3KIIaLy, afUTUBHO-AN3 IOHKTUBHA (popMa, anrebpaiyHa

CTPYKTYpa.
Pedepar (aHri1.)

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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