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AHHOTALMS

Junnomnasn paboma, 47 cmpanuy, 2 mabauyel, 9 unnrocmpayui, 18 popmyn, 5
UCTMOYHUKOB.

Knwouesvre  cnosa: OIITUMAJIBHOE  VIIPABJIEHUE, JTIPUHIIUII
MAKCUMYMA TIOHTPATMHA, COIIPSKEHHASA CUCTEMA, YCJIIOBUA
TPAHCBEPCAJIbBHOCTH, TAMWIBTOHOBA ®YHKIUS, HEJIUHENHAS
CUCTEMA JIJU®PEPEHIIMAJIBHBIX YPABHEHUI

Obvexkmom uccnedoganus sA61Aemcsi MOJENb ONTHUMAJIbHOTO YIPaBICHUS
IIPOU3BOJICTBOM TOBAapOB JIJIUTENBHOTO IMOJIB30BAHUSA C TMEPEMEHHOW IEHOM.

Ilpeomemom uccredosanusi A61al0Mcsi METOABI TOCTPOCHHSI W aHaju3a
¢da3oBOl CTPYKTYpHl YIIpaBICHUS, OCHOBAHHBIC HA MPHUHIUIE MaKCUMyMa
[loHTpsirUHA.

Llenvio pabomul s6nsemcs TOCTPOCHUE YHUCICHHOTO METOJa OIpeleiIeHHs
ONTUMAJIbHBIX MOMEHTOB TIIE€pEX0/Ja K HOBBIM IIOKOJEHUSIM TOBapa MW aHAU3
MTOBEJCHUS CUCTEMBI ITPY U3MCHCHHUH ITapaMeTPOB MOJICITH.

Memoodamu uccredosanusi A61al0mca  MaTeMaTHYECKOE MOJEIUPOBAHUE,
METOJIBI ONTHUMAJBHOTO YIPABICHUS, TOCTPOCHHUE T-CHCTEMBI, PEIICHHE KPaeBBIX
3a/a4, YUCJICHHAs ONTUMHU3AIMS U BU3yalIW3alus C WCMIOJIb30BaHueM Python.

Ilonyuennvie pe3ynomamvl U UX HOBU3HA! Pa3pabOTaH YHUBEPCAIbHBIN
QNTOPUTM OINTHMHU3AIMU CTPATeTHH CMEHBI ITOKOJIEHUH TOBApOB, ITOCTPOCHBI
¢da3oBble TPACKTOPUU JUISI PA3IWYHBIX CIEHAPUEB pA3BUTHSA, TMPOBEACH aHAIU3
BIUSHUS HAYaJbHBIX YCIOBHMM © mapaMeTrpoB. IIpakThdeckas 3HAYMMOCTH
3aKJTI0YAETCSl B MPUMEHUMOCTH MOJIENU K 3a7]a4aM CTPATETHYECKOTO TIaHUPOBAHMUS
Y MOJICPHU3AIMH MPOAYKIIUHU B YCIOBUAX JUHAMUYHOTO PHIHKA.

Jlocmoseprocms mamepuanog u pe3yromamos OUNnJIOMHOU padombvl. PacUEThI
IPOBEICHBl C TMPUMEHEHHEM KOPPEKTHBIX MaTEeMaTUYECKUX MOJCNIeH W
MOITBEPIKICHBI YUCIICHHBIMUA SKCIICPUMEHTAMH.

Obnacmov 803MOMCHO20 NPAKMUYECKO20 NPUMEHeHUs A6semcs: YIPaBICHHUE

TOBAPHOM MOJIUTUKOMN ITPOU3BOJACTBEHHBIX ITPEANPUITUN.



AHATALBIS

Hvinnomnasn npaya, 47 cmaponax, 2 maoniyel, 9 intocmpaywiii, 18 gopmyn, 5
KDbIHIY.

Knwouasviss  cnosvi: AIITBIMAJIBHAE  KIPABAHHE, IIPBIHIIBIIIT
MAKCIMYMY  TTAHTPAI'THA, CIIPAXKAHASA  CICTOMA, VYMOBHI
TPAHCBEPCAJIBHACIII, TAMIJIBTOHABA ®VHKIIbIS, HEJIIHENHAS
CICTAOMA JIbI®®EPSHIIBISAJIBHBIX PAYHAHHSY

Ab’exmam Oacneoasanus 3’ayigeyya MaudIb anThIMalbHAara KipaBaHHS
BBITBOPYACIIIO TaBapay JoyraTdpMiHOBara KapbICTaHHs 3 ITIepaMeHHal 1IaHOM.

Ilpaomemam oacnedasanus 3 ’aynsaioyya MeTaabl Ta0YIOBHI 1 aHAI3y (a3zaBait
CTPYKTYpPHI KipaBaHHS Ha aCHOBE MPBIHIBITY MakciMymy [laHTpsrina.

Mbmaii  npayvr  3’aynseyya nabynoBa JliKaBara MeTaay BbI3HAYDHHSA
anTbIMAJIbHBIX MOMAaHTay IIepaxoqy Ja HOBBIX IIaKaJCHHSAY TaBapay 1 aHaji3
MaBo/131HaY CICTAMBI IIPBI 3MSAHEHH1 ITapaMeTpay Majdii.

Memadami Oacnedasanns 3’aynsaroyya MaTdMaTbluHAEC MaadJIIBAaHHE, METaJbl
anThIMaJIbHAara KipaBaHHs, 1Ma0ya0Ba T-CICTIMBI, pallldHHE KPasBBIX 3ajad, JIKaBas
anThIMi3allbls 1 Bi3yasizalbis 3 BeIkapbicTaHHeM Python.

Ampoivanvivi  eviHikami 1 IX  HAGI3HOU 3 'AyifAeyya  pacupanoyka
VHIBepcajabHara aiarapbiTMy amnTbIMi3allbll CTPATATil 3MEHbl MaKaJEeHHSAY TaBapay,
nal0yaaBaHbls (a3aBblsi TPASKTOPBI JUISI PO3HBIX CIPHApay pasBillls, MpPaBea3eHbI
aHali3 yIUIbIBY NA4YaTKOBBIX yMOY 1 mapamerpay. IlpakTeluHas 3Ha4yHAcCILb
3aKiIoyvaeIa ¥ OpbIMSHSJIBHACIT MajadJil Aa 3ajad CcTpaTdriyHara IJlaHaBaHHS 1
MaJPPHI3aIbI MPATyKIbIl Ba yMOBaX JbIHAMIYHATA PHIHKY.

Hacmaeepnacyv mamapoianay i uIHIKAY ObINJIOMHAU npaysl: PasiiKi
IIpaBEe3CHBI 3 BEIKAPBICTAHHEM KapAKTHBIX MaTAMATBIYHBIX MAIRJIAY 1 MalBepKaHbI
JKaBBIMI 9KCTIEPHIMEHTAMI.

Bobnacyo mazuvimaza npaxmoelunaea npuiMsAHeHHs 3 Syaseyya KipaBaHHE

TaBapHai NajiThiKail BEITBOPYBIX PAANPHIEMCTBAY .



ANNOTATION

Diploma work, 47 pages, 2 tables, 9 illustrations, 18 formulas, 5 sources.

Keywords: OPTIMAL CONTROL, PONTRYAGIN’'S MAXIMUM
PRINCIPLE, ADIJOINT SYSTEM, TRANSVERSALITY CONDITIONS,
HAMILTONIAN FUNCTION, NONLINEAR SYSTEM OF DIFFERENTIAL
EQUATIONS

The object of the research is a model of optimal control of durable goods
production under variable pricing.

The subject of the research is methods for constructing and analyzing the phase
structure of control based on Pontryagin’s maximum principle.

The purpose of the work is to develop a numerical method for determining
optimal switching moments between product generations and to analyze system
behavior under changes in model parameters.

Research methods include mathematical modeling, optimal control theory,
construction of the m-system, solution of boundary value problems, numerical
optimization, and visualization using Python.

The results of the work and their novelty are a universal algorithm has been
developed for optimizing generation-switching strategies; phase trajectories have
been constructed for various development scenarios; the influence of initial
conditions and parameters has been analyzed. The practical significance lies in the
applicability of the model to strategic planning and product modernization in a
dynamic market environment.

Authenticity of the materials and results is the calculations are based on correct
mathematical models and confirmed by numerical experiments.

Recommendations on the wusage. Management of product policy at

manufacturing enterprises.



