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AHHOTALIMSA

Junnomnas paboma, 55 c., 6 ucmounuxos, 24 puc., 8 npu..

Kntwouesvlie cnosa: ypaBHenne Mak-Kenapuka, woaens aemorpaduu,
JUHAMHUKA YHCIEHHOCTH HaceNeHUs, KO3 UIMEHT CTapeHus, MoJeiIb XUITHHUK-
JKepTBa, Moaenbp Makaprypa.

Llenv pabomwr — pelmieHUE 3a7ady € TOMOIIBIO PA3IUYHBIX MOJENEH
B3aMMOJICHCTBUS MTOIYJISIUN.

Obvexm uccried0o8anusi — MaTEMaTUYECKUE MOJEIN JUHAMUKUA YHCIECHHOCTH
HACEJICHHUS.

Memoowl uccredosanus — penienne 3anad B Buje cucteM O/[Y u pemenne ux
¢ momotpio makera NumPy, SciPy.

Pesynomamer  pabomwul:  peanv3oBaHa UYHUCIEHHAs MOJENb BO3PACTHOM
CTPYKTYpPBI HaceJIEHUs Ha OCHOBE ypaBHEeHHsI Mak-KeHipuka, HalucaHbl IpOrpaMmbl
Ha Python, momoratot cTpouTh rpaduku A U3y4EeHUs JaHHBIX MOJEIIEH.

Jlocmosepnocme  mamepuanos u  pe3yibmamos  OUNJIOMHOU  paboOmbl.
UCIIOJIb30BaHHBIE MaTepuaibl M Pe3yJabTaThl JUIJIOMHON pabOThl  SBISIOTCS
JIOCTOBEPHBIMU. Pab0oTa BBINIOJIHEHA CAMOCTOSITENBHO.

Obnacmvio 803MONHCHO20 NPAKMUYECKO20 NPUMEHEHUs A6semcs N3yYeHUe U

IMPOTrHO3UPOBAHUC THMHAMUKH YU CIICHHOCTH HACCJICHUA.



AHATALBIS

Jvinnomuasn paboma, 55 c., 6 kpviniysl, 24 man., 8§ daoamox.
Knrouaewvia cnoswr: ypaynenne Mak-Kenapbika, Maaaiabs aamarpadii, JplHaMika

KOJIBKACI[l HACeNIbHILTBA, Kad(DIlBICHT CTapaHHS, MaAdJb XIIIYHIK-)KOPCTKA, MaIdb

Makaprypa.

Ab'ekm OacnedaéamHs — MaTAMATBIYHBIA MaIdil JbIHAMIKI KOJBKACI
HACEJIbHINTBA.

Mbma pabomwvr — paldHHE 3amad 3 JganaMorail  po3HbBIX  MaJdJLy

y3aeMaJ3€sIHHS MMayJIsLbI.

Memaouvl Oacneoasanuss — pallldHHE 3adad y BeITIAm3e cicmoM ALY 1 ix
pamHHe 3 ganamorait makera NumPy, SciPy.

Buinixki npaywvi:  pianiizaBaHas JIikaBas MaJddb y3pocTaBail  CTPYKTYpbI
HACEJBHIITBA Ha acHOBe YpayHeHHi Mak-KeHapbika, HammicaHbl iparpaMbl Ha Python,
nanamMararoib OynaBailb rpadiki i1 BBIBYUIHHS JTaJI3EHBIX MRS .

Jlacmasepuacyv mamapwvisanay i 6bIHIKA) ObINJIOMHAU NPAybl. BBIKAPHICTAHBISA
MaTIPbIIBI 1 BBIHIKI AbliioMHail [lpaner 3’symsronma  gactaBepHbimi. [Ipana
BBIKaHAHA CaMacCTOMHA.

Bobnacyvio macuvimaca npakmulunaea NpuIMAHEHHA 3's)7seyya BBIBYYIHHE 1

IparHazaBaHHE JIbIHAMIK1 KOJIbKACIIl HaCEJIbHIIITBA.



ANNOTATION

Diploma work, 55 p., 6 sources, 24 fig., 8 application.

Key words: Mccendrick equation, demographic model, population dynamics,
aging coefficient. The object of research is mathematical models of population
dynamics, predator-prey model, MacArthur model.

Object of research — mathematical models of population dynamics.

Purpose of the work — solve problems using various models of interaction
between populations.

Methods of research — solving problems in the form of ODE systems and
solving them using NumPy, SciPy package.

Results of the work: a numerical model of the age structure of the population
based on the McKendrick equation has been implemented, Python programs have
been written, and they help to build graphs for studying these models.

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. research and forecasting of population

dynamics.



