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AHHOTAIUA

Junnomuas pabota, 34 crpanuiisl, 1 wimoctpanus, 10 Taboui, 4 UCTOYHUKA,
4 IpUIOXKEHUA.

Kouessie ciaoBa: COCTABJIEHUE PACITMCAHUU, LIEJIOYMCJIEHHOE
JIMHEWMHOE I[TPOTPAMMUPOBAHUE, DSBPUCTHUKU  JIOKAJIBHOI'O
I[TIOUCKA, MOJIEJIb LUIII, UMUTALIUA OTXKUTA, AJITOPUTM LOCAL-MIP,
OIITUMU3BALIMAL.

OO0beKT HCCIeI0BaHUS: AJTOPUTMBI U METOIBI JUI aBTOMATU3MPOBAHHOIO
COCTaBJIEHUS yUEOHBIX pPaCIIMCaHUM.

IIpeameT uccienoBanms: pa3paboTka U aHaau3 A(OEKTUBHOCTU peniaTes
HiGHS B xoMOuHanuu ¢ 3BpUCTUKAMHU JIOKATBHOTO MOUCKA.

Hear padoTbl: wuccregoBanue Bo3MokHOcTeW pemarenss HIGHS wu
MOIUGUIIMPOBAHHBIX IBPUCTUK Ui PEIICHUS 3ajad COCTaBICHHS pacHucaHHi, a
Takke paspadorka LUJIII mopmenn , yuuThiBaromieil peanbHble TPEeOOBAHUS
00pa3oBaTenbHOIO Mpoliecca.

Metoabl ucciaenoBanus: ¢dopManuzalus 3aJa4d B BUJE IEIOYHCICHHON
auHeHOW wMomenu, uHTerpanus HBpuctuk (Local-MIP, wmwuramus orxkura) B
pematens HiIGHS, mpoBeaeHne BBIYHCIUTENBHBIX IKCIEPUMEHTOB C Pa3IMYHBIMU
KOH(QUTYypalusiMy aJITOPUTMOB, CPABHUTENIbHBIN aHAJIU3 BPEMEHHU PEIICHMS], KayeCTBa
U JIONYCTUMOCTH PACTIMCAHUIA.

Pesyabrarel: paspadorana IJIII momens pamsa cocraBiaeHus y4YEOHBIX
pacnuCaHuid, YYWTHIBAIOIIAs OrPAaHUYECHUS IO ayJUTOpPUsM, IPENOJABaTENsIM,
rpynnaM M BpEMEHHBIM cioTaM; Peain30BaHbl JBE JIONOJHUTEIBHBIE  BEPCHH
anroputMa Local-MIP: Local-MIP ¢ mpuopuresanueii OMHapHBIX MEPEMEHHBIX U
rubpujHas Bepcus C HUMHUTanued omxkura; Bce Bapuanuum 3BpUCTUK  ObUIH
uHterpupoBansl B pemarens HIGHS; IIpoBeneno TtectupoBaHne Ha 3axadax
pa3NMYHBIX MaciITabOB W TPOBEJIEH CPaBHUTEIbHBIA aHallM3  PpE3yJIbTaTOB
TECTUPOBAHMUSI.

O0snacTu nmpuMeHeHUsi: pa3paboTaHHBIE METOABI MOTYT OBITh MCIIOJIb30BaHBI
B CHCTEMax aBTOMAaTH3allMd COCTABJIEHUS PACIUCaHUA i1 y4eOHBIX 3aBEICHHI,
KOPITIOPATUBHBIX TPEHUHTOB U APyTruX cdep, rae Tpedyercs OanaHc MKy KaueCTBOM
pelIeHni 1 BpeMEHHBIMUA OTPaHUYEHUSIMHU.



AHATAIBIA

JeiruioMuast nipana, 34 craponki, 1 umoctpansiii, 10 Tabmin, 4 KpbiHilb, 4
JlaIaTKl.

KmouaBbiss ciaoBel: CKIIAJJAHHE PACIICAHHAY, LDJIAJIIKABAE
JIIHEMHAE TIPATPAMABAHHE, DVYPBLICTBIKI JIAKAJIBHATA TIOIIYKY,
MO/JDJIb  IJIII, IMITALbLISA  AJDKBII'Y, AJITAPBITM LOCAL-MIP,
AIITBIMI3ALLbIA.

AO'eKT fgacjiefaBaHHs: airapbITMbl 1 MeETaabpl Ui ayTamaThl3aBaHara
CKJIaJIaHHSI HABy4YaJbHBIX PaCITiCaHHSY.

IlpaamMer pacjenaBaHHsl:  pachpamoyka 1 aHamiz  3QeKTbIyHacIl
BeIpamanbsHika HIGHS y kam6iHa1ipli 3 3¥phICThIKaMI JlaKaJIbHara MoIrykKy.

MbTa mpaunpl: gaciefaBaHHe MardeiMacreil BeIpamanbHika HiGHS i
Ma/bI(iKaBaHbIX SYPBICTHIK U1 BBIPAIIPHHA 33734 CKIAJaHHA pAcMiCaHHAY, a
Takcama pacnpanoyka wmamdm  LUIIL, sxas YmiuBae poianbHbIA naTpabaBaHHI
aJlyKaubliiHara rnpauacy.

Mertanbl aaciaenaBaHHs: ¢apMaizaibis 3afadbl ¥ BBIVISA3E IPIaTIKaBai
JiHeWHaW Majam, 1HTAITpansis AYpeicThIK  (Local-MIP, imiTameist amxeiry) y
BeipamansHik HiGHS, mpaBsig3eHHe BbUNIYATBHBIX OSKCIEPHIMEHTAY 3 PO3HBIMI
KaH(IrypalbiIMi airapbiTMay, MapayHajlbHbl aHalli3 4Yacy pallldHHS, sKacii 1
JanylrgaibHacIll paciiCaHHsY.

Boiniki: pacnpanaBana wmamosns  IJIT  nna  cknagaHHsS — HaBYyYaJbHBIX
pacmicaHHsy, sikas yiuiuyBae aOMekaBaHHI Ma ayAbITOPBISX, BBHIKIAIUbIKAX, TPyIax i
YacaBbIX CIIOTaxX; pdaji3aBaHbl J3BE JaJaTKOBbIS Bepcil anrapeitmMy Local-MIP:
Local-MIP 3 npeisipbIT33a11bisii JBAIKOBBIX 3MEHHBIX 1 T10pBIIHAS BEpCis 3 IMITALIbISH
aJDKBITY; yC€ BapbLsALbll 3YPBICTBIK ObUll 1HTATpaBaHbl Yy BbIpamanbHik HiGHS;
IpaBeq3eHa THCTaBaHHE Ha 3a7adax pPO3HBIX MamTabay 1 mapayHaibHBI aHAai3
BBIHIKay TACTaBaHHSI.

BoOanacui npbIMsIHEHHSI:  pacmpanaBaHblsl  METaibl  MOTYIL  OBIIb
BBIKApBICTaHBl Y  CICTAMax ayTamarbi3albli CKJIQJaHHA paCIiCaHHAY  JAJs
HaBY4YaJIbHBIX YCTaHOY, KaprapaTblyHbIX TPAHIHTAY 1 1HIIBIX cdep, A3e narpalyenia
OaJlaHC MaMDK SKACII0 PAILIPHHSY 1 YacaBbIMi aOMEKaBaHHSIMI.



ANNOTATION

Thesis, 34 pages, 1 illustration, 10 tables, 4 references, 4 appendices.

Keywords: TIMETABLE  SCHEDULING, INTEGER  LINEAR
PROGRAMMING, LOCAL SEARCH HEURISTICS, ILP MODEL, SIMULATED
ANNEALING, LOCAL-MIP ALGORITHM, OPTIMIZATION.

Research object: algorithms and methods for automated educational timetable
scheduling.

Research subject: development and efficiency analysis of HiGHS solver
combined with local search heuristics.

Research goal: investigation of HiGHS solver capabilities and modified
heuristics for timetable scheduling problems, along with development of an ILP
model accounting for real-world educational requirements.

Research methods: problem formalization as an integer linear programming
model, integration of heuristics (Local-MIP, simulated annealing) into HiIGHS solver,
computational experiments with different algorithm configurations, comparative
analysis of solution time, quality and schedule feasibility

Results: developed ILP model for educational timetable scheduling
considering classroom, teacher, group and timeslot constraints; implemented two
additional algorithm versions of Local-MIP: Local-MIP with binary variable
prioritization and hybrid version with simulated annealing; all heuristic variations
were integrated into HiGHS solver; testing performed on problems of various scales
with comparative analysis of results

Application areas: the developed methods can be applied in automated
scheduling systems for educational institutions, corporate training programs and other
domains requiring balance between solution quality and time constraints.



