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AHHOTAIUA

Junnomuas paboma, 47 cmpanuy, 25 pucyHkos8, 5 ucmouHuKos.

Knwouesvie  cnosa: TIPOU3BOJCTBEHHASA  @®YHKIOUA, 3AIJAYA
AHAJIM3A  CIIOCOBOB [IPOU3BOJICTBEHHOI  JESATEJIBHOCTH,
JIMHEMHOE TIPOTPAMMMPOBAHUE, TEOPUSI JBOMCTBEHHOCTH,
IPAOUYECKUN AHAJIN3, ®AKTOPHI IIPOU3BOJICTBA, OIITUMM3AIINS,
JOJI'OCPOYHOE U KPATKOCPOYHOE ITNIAHMPOBAHUE.

Obvexkm ucciedosanus — TPOU3BOJACTBEHHAs (YHKIMS 3ajladyd aHaIM3a
croco0oB nipousBoacTBeHHOM nesrenbHoctr (I1D 3ACIL).

Llenv pabomwvl — wuccaenOBaHUE YCIOBUH CYIECTBOBAHMS MPOU3BOJICTBEHHOU
¢ynkun 3ACIIJ, mocTtpoeHue pemeHuil B JOJATOCPOYHOM M KPAaTKOCPOUYHOM
nepuoaax, pazpaboTka aaropuTMOB MpoOBepkH cyiecTBoBaHus [1D u ompeneneHue
ONTUMAJIBHBIX IPOTPaMM IPOU3BOACTBA IIPU PECYPCHBIX OTPAHUYCHHUSIX.

Memoowvl uccaredosanus — MaTEMAaTUYECKUE METOIbl ONTHUMH3ALUHU, TEOPHUS
JBOMCTBEHHOCTH, rpadMKO-aHATUTUYECKUE TPUEMBI, YUCICHHOE MOJICIMPOBAaHUE Ha
s3pike Python.

Ilonyuennvie pezyromamuvl u uUX HOBU3HA: — CTPOrO JOKA3aHbl YCIOBUS
CYIIECTBOBaHMUS MPOU3BOACTBeHHONW (yHKumu B Mmojenu 3ACIII, ucciemoBaHbI
CIy4au HapyIIEHUS OTUX YCJIOBHH W COOTBETCTBYIOIIEE IOBEICHUE (DYHKITNH,
MOJIy4eHBI TpapuUecKue WUTFOCTPAIlM W TIOCTPOSHBI UHWCICHHBIE TPUMEPHI,
NPEVIOKEHBl  aJITOPUTMBI  aBTOMATHYECKOTO  MCKIIIOYEHHUST  HEd(P(HEKTUBHBIX
TEXHOJIOTWI, TPOBEAEH aHaIW3 BIUSHUS HeE3aMemaeMocTH (aKTOpoB Ha
CYILIECTBOBAHUE PEIICHUSI.

Jocmosepnocme  mamepuanos u - pe3yromamos  OUNJIOMHOU  pabombi:
WCIIOJIb30BAaHHBIE MaTe€puajabl W PE3yJbTaThl JUIUIOMHOW pPabOTHI  SBISIOTCS
JIOCTOBEpHBIMU. PaboTa BBINIOJIHEHA CAMOCTOSITENBHO.

Obnacmvio 803MONCHO20 NPAKMUYECKO20 NPUMEHEHUsl SIBISIOTCS TPOLECCHI
OPOMBIIUIEHHOTO  TiaHupoBanuu,  ERP-cuctembl,  (uHTEX-CepBUCH I
IPOU3BOJCTBEHHOIO CEKTOpa, a Takke B oOpa3oBaTelbHbIE KypChl IO

MaTE€MaTHYECKOM YKOHOMUKE U OIICPpAlMMOHHBIM HCCIICAOBAHUAM.



AHATAIBIA

Lvinnomuas paboma, 47 cmapouax, 25 manoukay, 5 KpolHiy.

Knwouaswvins  cnosevi: BBITBOPYUASA ®VYHKIIBIA, 3AJAYA AHAJI3Y
CIIOCABAY BBITBOPUAN I3EMHACILII, JIHEUHAE ITPATPAMABAHHE,
TOOPBLIA JIBAICTACHI, 'PAGIYHBI AHAJI3, ®AKTAPbHI BHITBOPYACIII,
ATITBIMI3ZALIBISL,  JIOYTATAPMIHOBAE I KAPOTKATOPMIHOBAE
I[IJIAHABAHHE.

Ab'exm Oacnedasannsi — BbITBOpYas (QYHKIBIS 3adadbl aHANI3y crocabday
BbITBOpUait a3etinacii (BO 3ACB/I)

Mbsma npayer — nacnenaBanne yMoy icHaBaHHs BbITBopyail ¢yHkusi 3ACII/,
na0y7oBa paldHHAY Yy JOYTaTIPMIHOBBIM 1 KapOTKAaTIPMIHOBBIM IEphIs/IaX,
pacmparoyka anrapbiTMay TpaBepki icHaBaHHS B® 1 BbI3HaudHHE aNTHIMATBHBIX
BBITBOPYBIX ITparpam Ba yMoBax aOMeKaBaHBIX pacypcay.

Memaovl OacnedasanHsi — MATAIMATBIYHBIL METaJbl aNThIMi3allbli, TIOPbIS
JBaicTacIi, rpadika-aHaTiTEIYHBIS TPBHIEMBI, JIIKaBae MadIisBaHHe Ha MoBe Python.

Ampovimanvia 6vlHIKI | HaGi3HA: — CTpora jgaKa3aHbl YMOBBI 1CHABaHHS
BbITBOpuait ¢yHkubl ¥ Mamm 3ACIIJ, pasriemxansl BbITIAAKI MAPYIMIIHHS TITHIX
yMOY 1 aJillaBeiHbIsl NaBOA31HBI (DYHKIIBI, TpaacTayieHbl rpadiuHbls UIFOCTpalbll 1
na0y/aBaHbl JIIKaBbIA MPBIKIAABI, IIparlaHaBaHbl —aJrapbITMBl  ayTaMaThldHAra
BBIKJIIOUSHHSA  HEI(EKTHIYHBIX  TOXHAJOTIA, TMpaBeA3€Hbl  aHali3  YIUIBIBY
HeMarybIMaclll y3aeMazaMsHsUIbHaCIll (pakTapay Ha ICHaBaHHE pPaIlIdHHS.

Hacmaeepnacyb mamapwisanay i 8bIHIKAY ObINJIOMHAL Npaybl: BBIKAPHICTAHbISA
MaTAPBISIIBI 1 BBIHIKI JBIIUIOMHAN Tpambl 3’ symstonia nactaBepHbimi. [lpara
BBIKAHAHA CaMaCTOMHA.

Bobnacyvio macuvimaca npakmuvlunaca npvivaneHHs 3'ayngioyya TPaALdChl Y
MpaMbICIOBBIM TuTaHaBaHHI, ERP-cicTamax, ¢iHTIX-CopBicax BBHITBOpYAra Cekrapa, a
TakcamMa Yy HaBYYaJbHBIX KypcaxX Ia MaTdMaTbhluHal SKaHOMIIIBI 1 ameparibliHbBIX

JacJI€aaBaHHAX.



ANNOTATION

Diploma work, 47 pages, 25 figures, 5 sources.

Keywords: PRODUCTION FUNCTION, ANALYSIS OF PRODUCTION
ACTIVITY METHODS, LINEAR PROGRAMMING, DUALITY THEORY,
GRAPHICAL ANALYSIS, PRODUCTION FACTORS, OPTIMIZATION, LONG-
TERM AND SHORT-TERM PLANNING.

The object of the study — the production function related to the problem of
analyzing methods of production activity (PF AMPA).

The purpose of the work — to study the conditions for the existence of the
production function related to the problem of analyzing methods of production
activity, build solutions for long- and short-term horizons, to develop algorithms for
verifying the existence of the production function, and to determine optimal
production programs under resource constraints.

The research methods — mathematical optimization methods, duality theory,
graphical analysis, and numerical modeling in Python.

The results obtained and novelty — — rigorous proof of the conditions for the
existence of the production function in the PF-AMPA model, analysis of violations of
these conditions and corresponding function behavior, development of graphical
illustrations and numerical examples, proposal of algorithms for automatic exclusion
of inefficient technologies, analysis of the impact of factor non-substitutability on the
existence of solutions.

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 obtained results can be used in industrial
planning, ERP systems, fintech services for the production sector, and in educational

programs in mathematical economics and operations research.



