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AHHOTAIIUA

Jlunnomuasn paboma, 39 cmpanuy, 7 pucynkos, 6 ucCmo4HuKos.

Knwouesvie cnosa: ®YHKIWA ITIOJIE3HOCTU, ITPOM3BOJJICTBEHHOE
[IOTPEBJIEHUE, JIUHEMHOE ITPOIPAMMMPOBAHUE, JIBOMCTBEHHAS
3ATAYA, BBIIYKIIOCTb, HAEOULIUTHBIE TOBAPBLI, 3KOHOMMUKO-
MATEMATHUYECKOE MOJIEJIMPOBAHMUE.

Obvexm uccnedosanuss — KOHOMUKO-MATEMaTUYECKUE MOJENIHN TOBEACHUS
pallMOHANBHOTO TMOTPEOUTENS, HCIOIB3YIOLIEr0 PEeCypchl Ui IMPOU3BOACTBA B
YCIOBUSX OrPAaHUYEHHOTO 3amaca TOBapoOB.

Ilpeomem uccnedosanuss — CcBOWCTBA (YHKIIUUA TIOJIE3HOCTH B MOJEISIX
POU3BOICTBEHHOTO MOTPEOJICHUS U MOAXObI K €€ MOCTPOCHUIO U aHAIIU3Y.

Llenv pabomvl — M3ydeHUE YCIOBHM CyIIECTBOBAHUS (DYHKIIMH IOJIE3HOCTH B
3a/1ayax MPOU3BOACTBEHHOTO MOTPEOJIEHUS, a TaKKe HCCIe0BaHHE €€ CBOWMCTB B
3aBUCUMOCTH OT CTPYKTYPBI POU3BOJICTBEHHOI'O MHOXECTBA U TAPAMETPOB MOJICIIH.

Memoowl uccnedosanus — JIMHEHHOE NMPOTPAMMHUPOBAHHUE, BBHITYKIIBINA aHAIN3,
(GyHKUHMOHATIBHBINA aHau3, Tpa@UUYeCcKUe U YUCICHHbBIE METO/IbI ONITUMU3AIIH.

IHonyuennvie pesynomamvl U UX HOSU3HA: ONPENEICHBI HEOOXOAMMBIE H
JIOCTAaTOYHBIE YCJIOBHSl CYIIECTBOBaHUS (DYHKIMHM TOJE3HOCTH B JIBYXMEPHBIX
MOJIENIIX ~ MPOU3BOJCTBEHHOIO  NOTpPEOJICHHs, YCTAaHOBJIEHbI €€  CBOMCTBA
(HeTPEePBIBHOCTh, BBIMTYKJIOCTh, KYCOYHO-JIMHEWHOCTH). Paspaboran amroputm
UCKJIIOUECHUS HepEHTA0CIbHBIX BUIOB MPOJYKIIUA HA OCHOBE aHAJIN3a OTpaHUYCHH.
Co3nman mnporpammHblii  MOAyidb Ha Python, peanmusyromuii mnocrpoeHue u
BU3YaIM3aIMI0 KyCOYHO-TMHEHHON (PYHKIIMH MOJIE3HOCTH.

Jocmoseprnocme  mamepuanos u - pe3yrbmamos  OUNJIOMHOU  pabomvi:
WCIIOJIb30BAHHBIC MaTepuadbl W PE3yJNbTAaThl JUIUIOMHOM pabOTHl  SBISIOTCS
JIOCTOBEpHBIMU. PaboTa BHINIOJIHEHA CAMOCTOSITENBHO.

Obnacmoio 803MONCHO20 NPAKMUYECKO20 HNPUMEHEHUS ABAAI0MCsL CUCTEMbI
MOJICP)KKH TPUHSATHSI PEIICHHH B YKOHOMHKE, MPU aHAIM3€ MPOU3BOJACTBEHHOM
3¢ (HEKTUBHOCTH, TIJIAHUPOBAHUH BBITyCKa MPOAYKIIMH, a TAK)KE B UCCIICIOBAHUAX T10

TEOPHUH 0OIIEro paBHOBECHS M MaTEMATHYECKONH YKOHOMHUKE.



AHATAIBIA

Hvinnomuas paboma, 39 cmaponax, 7 MamoHkay, 6 KpulHiy.

Knouaswia cnoser: ©YHKIIBIS KAPBICLI, BBITBOPYAE CITA’KBIBAHHE,
JIIHIMHAE TIPATPAMABAHHE, JYAJIbHAS 3AJIAYA, KAHBEKCHACIIb,
JAO®INBITHBIA TABAPBI, OKAHOMIKA-MATOMATBIYHAE MAZIDJISIBAHHE

Ab'ekm  OacnedasanHs — DKAHOMA-MAaTAMAaTBIUHBIA MaJdjl IMaBOA31H
palnbIssHaJIbHara Cnaxkplyia, siki BBIKapbICTOYBae pACYPChI Ui BHITBOpYACIIl ¥ YMOBax
abMe)kaBaHara 3arnacy TaBapay.

Ilpaomem oOacneoasannsi — ynacuiBacil (DYHKIIbII KapbICHACI ¥ MaJdJIsX
BBITBOpYAra Cra)KbIBaHH 1 MaIbIX0/IbI J1a sie Ta0yA0BHI 1 aHAJI3y.

Mb>ma npaywst — naciienaBanHe YyMoy icHaBaHHsI (YHKIIBII KapbICll ¥ 3ajadax
BBITBOpUAra CHaXbIBAaHHS, a TakcaMma aHalI3 sie€ YIacIiBacIsay y 3aJIeKHACI aj
CTPYKTYpbI BBITBOpYAra MHOCTBA 1 MapaMeTpay MaadJii.

Memaowl Oacnedasanns — TI0pbId JyallbHACLl JiHEWHara nparpamMaBaHHA,
BBIMYKJIBI aHaji3, 3JeMEHTbl (yHKIbISIHAIbHATa aHami3y, rpadiyHbiid 1 KOJIbKACHBISA
MeTaabl alThIMI3a1lbIl.

Ampoimansis 6blHiKI | Hagi3Ha: BbI3HAYaHbl HEAOXOJHBIS 1 JACTaTKOBBIS YMOBBI
ICHaBaHHsSI (PYHKIBIl KapbICll Y JBYMEPHBIX MaJdJIsIX BbITBOpUYara CHa)XKbIBAHHS,
yCTaHOYJEHbl s€ VYnaciiBacui (OecrnepanblHHACLB, BBINYKJIAacllh, KaBaJKaBa-
miHeWHacip). PacmpanaBanpl  anrapbITM  BBIKITIOYIHHS HEPIHTAOENBHBIX Bijay
NpaayKibll Ha aCHOBE aHajizy aOMexaBaHHsY. CTBOpaHbI MparpaMHbl MOAYJb Ha
Python, siki poanizye maOyqoBy 1 Bi3yasli3albll0 KaBajKaBa-JTiHEMHal (QYHKIIbII
KapBbICITi.

Jlacmasepuacyv mamapwvisanay i 6bIHIKA) ObINJIOMHAU NPAaybl. BBIKAPBICTAHBISA
MaTAPBISIIBI 1 BBIHIKI JBIIUIOMHAN Tpambl 3 gyjstonia nactaBepHbimi. [Iparma
BBIKAHAHA CaMaCTOMHA.

Bobnacyvio macuvimaca npakmulunaea HNpPuIMAHEHHA 3'yasA0yya  CiCTIMBbI
NAATPBIMKI TPBIHAIISL PAIPHHAY Y OKAHOMIINBI, MPhl aHali3e¢ BBITBOPYAM
a(exThIyHACIl, TUIaHABaHHI BBIMYCKY MPajyKlbll, a TakcaMa Yy jacjelaBaHHIX Iia

THOPBIL aryjbHail payHaBari 1 MaT3MaTblYHAN HKAHOMIILIBI.



ANNOTATION

Diploma work, 39 pages, 7 figures, 6 sources.

Keywords: UTILITY FUNCTION, PRODUCTION CONSUMPTION, LINEAR
PROGRAMMING, DUAL PROBLEM, CONVEXITY, SCARCE GOODS,
ECONOMIC-MATHEMATICAL MODELING

The object of the research are economic and mathematical models of rational
consumer behavior using resources for production under conditions of limited supply
of goods.

The subject of the research is properties of the utility function in production
consumption models and approaches to its construction and analysis.

The purpose of the research is to study the conditions for the existence of a utility
function in production consumption problems and to analyze its properties depending
on the structure of the production set and model parameters.

Methods of research are linear programming, convex analysis, elements of
functional analysis, graphical and numerical optimization methods.

The results of the work and their novelty: necessary and sufficient conditions for
the existence of a utility function in two-dimensional production consumption models
are determined. The function’s properties — continuity, convexity, and piecewise
linearity — are established. An algorithm is developed for eliminating unprofitable
types of products based on constraint analysis. A Python-based software module is
created to construct and visualize the piecewise linear utility function.

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 developed models and algorithms can be
used in decision support systems in economics, for analyzing production efficiency,
production planning, and also in research on general equilibrium theory and

mathematical economics.



