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AHHOTALMS

Jlunnomnas paboma, 60 cmpanuy, 1 mabauya, 3 urmocmpayuu, 18 ucmounukos.

Knwouesvie cnosa: 3AJJAYA KOMBUHATOPHOM OIITUMM3ALINN,
MATEMATHUYECKA MOJEJIb, HEJOYNCIIEHHOE JIMHEMHOE
[TPOTPAMMUPOBAHUE, METADBPUCTUKA, METOJ HUMHUTALNU
OTXUTI' A, IPOTPAMMHUPOBAHUE B OT'PAHNYEHUAX.

Ob6vexkmom ucciedosarnus ABASETCS 3aa4a COCTABICHUS paCIUCaHUH.

Ilpeomemom uccrnedosanuss SBISIETCA 3ajladya O IUIAHUPOBAHUU PEHMCOB
BO3/IYILHBIX CYJIOB.

L]envio pabomel aBASETCS pazpabOTKa U peaanu3alius MPaKTUIeCKH MPUMEHUMOTO
pelieHus 3aa4u O IJIAHUPOBAHUU PEICOB BO3AYLIHBIX CY/IOB.

Memooamu uccnedosarus ABASIOTCA METOAbI TEOPUH aJTOPUTMOB, METOJIbBI U
AJTOPUTMBI PEIICHUS 3a/1a4 KOMOWMHATOPHON ONTHMH3AITUH.

llonyuennvie pezyrbmamovl U UX HOBU3HA: TIOCTPOEHBI M MPOrPAMMHO
peann30BaHbl TPU MaTeMaTHYECKHE MOJENU 3aJayd O IUIAHUPOBAHUU PEHCOB
BO3JIYIIHBIX CYJOB: B TEPMHUHAX LIETOYUCICHHOTO JIMHEHHOTO NPOrpaMMUPOBAHHS, B
TepMHHAX 3aJayd KOMOWHATOPHOM ONTHMH3AIlMd W B TEPMHUHAX 3aJlaud
MpOrpaMMHUpPOBaHUS B orpaHuueHusax. OmnucaHbl JBa alropuTMa TeHEpaIuu
HayallbHBIX paCMHMCaHWM, CTeHEPUPOBAHBI TECTOBBIE HAYaIbHBIE pPACIHCAHUS
pa3IUYHBIX pa3MepoB. [IpoBeeHbl BRIUUCIUTEIbHBIE SKCIIEPUMEHTHI, Ha OCHOBAaHUU
KOTOPBIX BBITIOJHEH aHadW3 IPUMEHUMOCTH M 3(OPEKTUBHOCTH TMPEITIOKESHHBIX
pELICHUM.

Jlocmosepnocms ~ mamepuanos u - pe3yibmamos  OUNIOMHOU  pabOmul:
UCIIOJB30BaHHBIE MaTepuaibl W pe3yJibTaThl JUIUIOMHOW pabOThl SIBISIOTCS
JTOCTOBEpHBIMU. PaboTa BBITIOJTHEHA CAMOCTOSITEILHO.

Ob1acmsb 803MOAHCHO20 NPAKMULECKO20 NPUMEHEHUs: PE3YbTaThl pad0Thl MOTYT
OBITHh HCIOJIb30BaHbl ABHMAKOMIIAHMSMH IS COCTaBJICHUSI PACIHUCAaHUM PEcoB

BO3AYHIHBIX CYIOB.



AHATALBIS

Jeinnomnas npaya, 60 cmaponax, 1 maoniya, 3 inlocmpaysii, 18 kpviniy.

Knwouaswiss  cnosei:  3AJJAYA KAMBIHATOPHAN  AITBIMI3ALIBII,
MATOMATBIYHAA MAJ1DJIb, [2JIAJIIKABAE JIIHEMHAE
[IPATPAMABAHHE, METADPVYPBLICTBIKA, METAJl IMITALIBII AJITAJTY,
[IPATPAMABAHHE ¥V ABMEXXABAHHSX.

Ab'exmam oacneoasannsa 3'aynsenia 3aaada CKiIaJaHHs packiaaay.

llpaomemam Oacnedasanna 3'aynsennia 3anada a0 I[JIaHaBaHHI poMcay
MaBETPAHbIX CyJHAY.

Mbmaii Odacnedsanus 3'aynsenia pacmpaloyka 1 poaiizanbisi TpaKkThlyHA
MpbIIaTHATA PallldHHS 3a7a4bl a0 MJIaHaBaHHI paiicay MaBeTpaHbIX CyAHAY.

Memaoami dacnedasanns 3'ayAsioIa METaJbl TIOPBIl ajlirapbiTMay, METaabl 1
aJrapbITMBI PAIIPHHS 33/1a4 KaMOIHATOpHAN anThIMi3allbli.

Ampoimanvia 6vblHiKi [ X Hasi3Ha: MadylaBaHbl 1 MparpamMHa palali3aBaHbl TPbI
MaTAMaTBhIYHBIA Majdil 3aJaubl a0 TUlaHaBaHHI paiicay MaBeTpaHbIX CyAHAY: Yy
TOPMIHAX I[PJIajikaBara JIiHEWHAara TmparpaMaBaHHs, Yy TOPMIHAX  3a/1ayubl
KamMOiHATOpHAM anThIMi3allbll 1 ¥ TAPMIHAX 3a/1aubl parpaMaBaHHs y aOMeKaBaHHSX.
AmicaHbl J1Ba ajrapbiTMa reHepaiibli Ta4aTKOBBIX packiaaay, 3reHepaBaHbl TICTaBbIs
MayaTKOBBIS PACKIIAbl PO3HBIX TaMepay. [IpaBe3eHbl BbUTIUAIBHBIS SKCIIEPHIMEHTHI,
Ha MaJICTaBe SKIX BBbIKAHAHBI aHAJi3 MpbIAATHACII 1 3(EKThIYHACI MpanaHaBaHbIX
pAaLLDHHAY .

Jlacmasepnacyv mamapwisanay i 6viHIKa)y ObINIOMHAU NPAYbl: BBIKAPHICTAHBISA
MaTIpBISIBL 1 BBIHIKI AbliioMHa Ilpansl 3’synsronna  gactaBepHsiMi. [lpaia
BBIKaHAHA CaMaCTOMHA.

Bobnacyvio macuvimaza npakmulunaea npulMaHeHHs: BBIHIKI Hpalbl MOTYIb
OBIlIb BRIKAPBICTAHBIS aBisIKaMIaHISIM1 JJIs CKJIaJaHHs pacKiiaiay paiicay maBeTpaHbIX

CyaHay.



ANNOTATION

Diploma work, 60 pages, I table, 3 illustrations, 18 sources.

Keywords: COMBINATORIAL OPTIMIZATION PROBLEM, MATHEMATI-
CAL MODEL, INTEGER LINEAR PROGRAMMING, METAHEURISTIC, SIMU-
LATED ANNEALING, CONSTRAINT PROGRAMMING.

The object of the research is the scheduling problem.

The subject of the research is the aircraft flight scheduling problem.

The purpose of the research is to develop and implement a practically applicable
solution for the aircraft flight scheduling problem.

Methods of research: theory of algorithms methods, methods and algorithms for
solving combinatorial optimization problems.

The results of the work and their novelty. Three mathematical models of the
aircraft flight scheduling problem were developed and implemented: in terms of integer
linear programming, combinatorial optimization, and constraint programming. Two
algorithms for initial schedule generation were described, and test initial schedules of
various sizes were generated. Computational experiments were conducted, and based
on their results, the applicability and efficiency of the proposed solutions were
analyzed.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage. The results of the work can be used by airlines

for flight scheduling.



