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AHHOTAIIUA

HHunnomnas paboma, 39 cmpanuy, 6 pucynxos, 13 mabauy, 10 ucmounuxos.

Knwouesvie  cnosa:  IIEJIOUYMCIIEHHOE  ITPOI'PAMMUMPOBAHUE,
TPAHCIIOPTHASI 3AJIAYA, METOJI BETBEM UM TPAHMI[, METOJ]
I[NOTEHIIMAJIOB, JIBOMCTBEHHBIN CUMIUIEKC-METO[,
MUHUMUBALIMA  3ATPAT, TIPY3OIIOABEMHOCTL  TPAHCIIOPTA,
MAPHIPYTU3ALIMAL.

Obvexm uccredoganusi: TOBAPOPACIPENCIUTEIIbBHAS CETh, BKIIIOYAIOIIAS
IPOU3BOAMTEIICH, CKJIa/bl, 3allachkl TOBAPOB, CIPOC HA TOBAPHI U JIOTUCTUUYECKUE
CBSI3U MEXIY HUMHU.

llpeomem  uccneoosanus: MaTeMaTHYECKUE MOJACIM W aJTOPUTMBI
ONTHUMH3AIUA PACTIPEACIICHUs] TIOTOKOB TIPOJAYKIIMM C Y4YE€TOM 3arpaT Ha
TPaHCIIOPTUPOBKY, APEHTy TPAHCIIOPTA U XpPAHEHHE TOBAPOB Ha CKJIaaax.

Llenv pabomul: pelieHWEe 3aJayd MHHUMHU3ALMUMA 3aTpaT Ha IEpPEBO3KY
MPOIYKIIUA OT TMPOU3BOAUTENS K MOTPEOUTETIO C YYETOM CTOMMOCTEH apeHbl
TPAHCIOPTHBIX CPEACTB U XPaHEHUs MPOYKIIUU Ha CKIIaJaX.

Memoovl uccnedosanusi; METON BETBEM WM TPaHUI], METOJl MOTEHIMAIOB U
JIBOMCTBEHHBIN CUMILJIEKC-METO/I.

llonyuennvie pezynvmamvl u HosusHa: pabOTaHAa MaTeMaTUYeCKash MOJIEIb
IIEJIOYUCIICHHOTO TPOTPAMMHUPOBAHMS I PEHICHUS 3aJadd 00 ONTHMaTIbHOU
3arpy3ke TpaHCHOpPTa C YYE€TOM CTOMMOCTH IMEPEBO3KHM U CTOMMOCTU XPaHEHUS
TOBapa Ha CKJIaJe.

Hocmoeepnocms  mamepuanog u  pe3yibmamos OUNIOMHOU pabombl:
UCIIOJIb30BAHHBIE MaTepuaibl U PEe3yibTaTbl JUIUIOMHOM paOOThl SABISIIOTCS
JIOCTOBEpHBIMU. PaboTa BHITIOJIHEHA CAMOCTOSITEIHHO.

Obnacmv  npumeHeHus:  ONTUMHU3AIMS  JIOTUCTUYECKHX  MPOLECCOB,
NOBBIIIEHUS 3PHEKTUBHOCTH HUCIIOJIb30BaHUS TPAHCIIOPTHBIX CPEACTB U CHUKEHUS

3aTpaT Ha IICPCBO3KHU.



AHATAIBIA

Hvinnomnas paboma 39 cmapounax, 6 mamnouxay, 13 mabniy, 10 kpeiuiy.

Knrouaswia CJ108bL. LDJIAJTIKABAE ITPATPAMABAHHE,
TPAHCITAPTHASI 3AJIAYA, METAJI TAJIH I MEXAY, METAJ
ITATOHLIBISUIAY, JIBAMHBI  CIMIIJIEKC-METAJI, MIHIMI3ALIbISA
BBIJIATKAYV, I'PY3ATIAJI'EMHACIb TPAHCIIAPTY,
MAPHIPYTBI3ALIBIA.

Ab’exm OacnedasanHs. TaBapapa3MepKaBaJibHash CETKa, sKas VKIIO4ae
BBITBOpIIAY, CKJIAJbl, 3allachl TaBapay, MONBIT HAa TaBaphl 1 JIATICTBIYHBIA CYBs31
aMiXK 1Mi.

Ilpaomem oacnedasanms: MaTAIMATBIYHBIS MRl 1 aITapbITMbI alThIMi3allbli
pa3MepKaBaHHSI MATOKay MpaayKUbll 3 yJiKaMm BbIOaTKay Ha TpaHCHapLIpOVKY,
apaH1y TPaHCIAPTY 1 3aX0yBaHHE TaBapay Ha CKJIajax.

Mbma npaywi: paldHHE 3a7aubl MiHIMIZAlbll BBIJATKAY HA MEPaBO3KY
MPaayKIIbli a7 BEITBOPIIBI JIa CIAXKBIYIIA 3 YIIKaM KOIITAY apdH]IbI TPAHCIIAPTHBIX
CpojKay i 3aX0yBaHHS MPaIyKIIbIl HAa CKIIaIax.

Memaowi dacnedasanns: METaJl TalliH 1 MeXay, MeTaJl MATAHIIbISIAY 1 JBANHBI
CIMILIEKC-METAI.

Ampuimanvia 6winiki 1 X Haei3Ha: paclpalaBaHa MaTAMAaTbluHAs MaadJib
IPJIajlikaBara TmparpaMaBaHHS JJis paIdHHSA 3a7a4bl anThIMallbHAW 3arpys3Ki
TpaHCHapTy 3 yJliKaM KOLITY MepaBo3Ki 1 KOIITY 3aX0YBaHHS TaBapy Ha CKIIaJ3e.

Hacmaeepnacyb mamapuisanay i 6biHIiKay ObINIOMHAU NPAaybl: BHIKAPHICTAHBISA
MaTAPBISIIBI 1 BBIHIKI JBIIUIOMHAN Tparel 3 sgyistonia nactaBepHbiMi. [Ipara
BbIKAHAHA CaMaCTOMHA.

Bobnacyv npvivsanenns: anThIMi3allbls JIaTICTBIYHBIX Mpanpcay, MaBbIIIdHHE
3(eKThIYHACII BBIKAPBICTAHHS TPAHCHAPTHBIX CPOJAKAY 1 3HIKIHHE BbIJATKAy Ha

nepaBo3Ki.



ANNOTATION

Diploma work, 39 pages, 6 figures, 13 tables, and 10 sources.

Keywords: INTEGER PROGRAMMING, TRANSPORTATION
PROBLEM, BRANCH AND BOUND METHOD, POTENTIAL METHOD,
DUAL SIMPLEX METHOD, COST MINIMIZATION, VEHICLE LOAD
CAPACITY, ROUTING.

The object of the research 1is a product distribution network, including
manufacturers, warehouses, product inventories, demand for products, and
logistical connections between them.

The subject of the research are mathematical models and optimization
algorithms for distribution of product flows considering transportation costs,
vehicle rental, and warehouse storage expenses.

The purpose of the research is to solve the problem of minimizing
transportation costs from manufacturer to consumer, considering the costs of
vehicle rental and product storage in warehouses.

Methods of research are the branch and bound method, potential method, and
dual simplex method.

Obtained results and their novelty: a mathematical model of integer
programming was developed to address the problem of optimal vehicle loading,
taking into account transportation and storage costs.

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.

Area of application: optimization of logistical processes, improving the

efficiency of vehicle use, and reducing transportation costs.



