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AHHOTAIIUA

HHunnomnas paboma, 59 cmpanuywl, 8 pucynkos, 3 mabauy, 7 UCmMoyHUKOS.

Kuiouesvie cnosa: JMHEMHOE TTPOTPAMMUMPOBAHUE, HEJIMHEWMHOE
[MPOI'PAMMUPOBAHUE, PESEPBY AP, THJIPOOHEPI'ETUKA, UPPUT ALIMAL.

Obvexmom uccnedosanus s61semcss CACTEMa BOJIOCHAOKEHHUS, BKIIOYAIOIIAs
pe3epByaphbl, UPPUTALUOHHYIO CETh U TUIPOIHEPTETUUECKUI Y3€ll.

Ilpeomemom  uccnedosanusi  A6n0AMCcA  METOABl ~ MAaTEMaTUYECKOTO
IPOrpaMMUPOBAHUS U ONTUMHU3ALMY [TapaMETPOB CUCTEM BOJOCHAOXKEHUS C YUETOM
OTPAaHUYCHHOCTH BOJHBIX U YHEPTETUYECKUX PECYPCOB.

Llenv pabomwvr — pa3paboTka W OOOCHOBAHHE TOIXOJ0B MAaTEMaTUYECKOTO
IPOrpaMMUPOBAHMS, HAMPABIEHHBIX HA ONTHUMAJIbHBIA BBIOOP MapaMeTPOB CUCTEMbI
BOJIOCHA0XEHUS B YCIOBHIX OTPAHUYEHHOCTH BOJIHBIX U SHEPTETUUYECKHUX PECYPCOB.

Memoovbl ucciedosarnus — TUHEUHOE U HEMMHEHHOE TPOrpaMMHUPOBAHUE, METOT
KYCOYHO-JIMHEMHOM almnpOKCUMAlIUH.

Ionyuennvie pezynomamvl U uX HOSU3HA: TIPEAJIOKEHA KOMOMHHUPOBAHHAS
METO/IMKA ONTUMM3ALMH, TTO3BOJISIIOLIAS COKPATUTh BpeMs pacu€ra Mpu COXpaHEHUU
TOYHOCTH; TIOJIYYCHBI ONTHMAJIbHBIC TPOCKTHBIC PEIICHUS, JIEMOHCTPUPYIOIIHE
HKOHOMHUYECKYIO 3P (HEKTUBHOCTH MO CPABHEHUIO C 0a30BbIM BApUAHTOM.

Jlocmoseprnocme  mamepuanos u - pe3yrbmamos  OUNJIOMHOU  pabomvi:
WCIIOJIb30BAaHHBIC MaTepuadbl W PE3yJNbTAaThl JUIUIOMHOM pabOTHl  SBISIOTCS
JIOCTOBEpHBIMU. PaboTa BHITIOJIHEHA CAMOCTOSI TENBHO.

Obaacmuio B03MOIHCHO20 NPaKmu4ecKoco npUMeHeHUs. SBJISICTCS
MPOCKTUPOBAHUE W DOKCIUTyaTalWsi WPPHUTANUOHHBIX CHUCTEM, SHEPreTHUYECCKUX

BOHOXOSHﬁCTBCHHBIX KOMIIJICKCOB 1 MHOT'OLCJICBBIX THAPOY3JIOB.



AHATAIBIA

Hvinnomnas paboma yxnouae 59 cmapouxi, 8 manonkay, 3 maoniy, 7 KpulHiybL.

Knouaswins  croee:  JITHEMHAE TIPATPAMABAHHE, HEJIIHEMHAE
[TPATPAMABAHHE, PO3EPBYAP, I'IJIPADHEPI'ETBIKA, IPBIT"ALLBIA.

Ab'exm Oacnedasanns — CICTOMa BOAA3a0CCISIYIHHSA, sSKasg YKIIOYae
P33€pBYaphl, iphITallbIMHYIO CETKY 1 T1Apa’HepreThIYHbI By3e.

IIpaomemanm oacneoasanHtsi 3'ynaoyya MeTaJbl MaT3MaThluHara
nparpamMaBaHHs 1 anThIMi3allbll MapaMeTpay CICTAM BOJa3a0ECIsIUdHHA 3 yilKam
abMe)kaBaHACIll BOAHBIX 1 DHEPTETBIYHBIX PACcypcay.

Mbsma npaywt — pacnparioyka 1 aOrpyHTaBaHHE MeETaaay MaTdMaThlyHara
nparpamMaBaHHs, SKis 3a0siCrieyBarollb BBIOAP aNTHIMAIBHBIX TapaMeTpay CiCTIMBI
BOJIa3a0€CIITYIHHS TIPhl AOMEKaBaHHSAX BOJHBIX 1 SJHEPTETHIYHBIX pIcypcay.

Memaovr Oacneoasanns — JiHEWHae 1 HeJiHEWHae NparpaMaBaHHE, MeETaj
KaBaJIKaBa-JiHEHHaAN anpakciMallbli.

Ampovimanvia 6viHiKI | Hagi3Ha: TIpallaHaBaHas KaMmOiHaBaHas MeETaJbIKa
anThIMI3allbll, sKas Ja3Bajsie CKapallillb 4ac pa3fiiKy Mpbl 3aXaBaHHI JaKJIaHACIII;
aTpbIMaHbl aNTHIMAJIBGHBIS MPACKTHBIS PAIdHHI, SKi JIMAHCTPYIOIbh IKaHAMIYHYIO
a(eKThIYHACIh Yy TapayHaHH1 3 0a3aBbIM BapbISTHTAM.

Lacmasepnacyv mamapwisanay i blHIKA)y ObINIAOMHALU Npaybl: BbIKAPHICTAHBISA
MaTAPBISIIBI 1 BBIHIKI JBIIUIOMHAN Tpambl 3’ gyjstonia nactaBepHbimi. [Iparma
BbIKAHAHA CaMaCTOMHA.

Boobnacywb npvimanenns — nipaekTaBaHHE 1 SKCIUTyaTaIlbIs 1PBITAIIBIAHBIX CICTIM,

HHEPreTHIYHBIX BOJIaraciagapybiX KOMILIEKCAY 1 MIMAaTMATABBIX T1Ipay3ioy.



ANNOTATION

The thesis includes 59 pages, 8 figures, 3 tables, 7 sources.

Keywords: LINEAR PROGRAMMING, NONLINEAR PROGRAMMING,
RESERVOIR, HYDROPOWER, IRRIGATION.

The object of the research is a water supply system that includes reservoirs, an
irrigation network, and a hydropower hub.

The subject of the research are methods of mathematical programming and
optimization of water supply system parameters considering the limitations of water
and energy resources.

The purpose of the research is the development and substantiation of
mathematical programming methods that ensure the selection of optimal parameters of
the water supply system with limited water and energy resources.

Methods of research are linear and nonlinear programming, piecewise linear
approximation method.

The results of the work and their novelty: a combined optimization technique has
been proposed to reduce the calculation time while maintaining accuracy; optimal
design solutions have been obtained that demonstrate cost-effectiveness compared to
the basic version.

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 to design and
operation of irrigation systems, energy water management complexes, and multi-

purpose waterworks.



