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AHHoTaumsa. NpeacTaBneH NoAxoA K OLeHKe 1 NPOrHO3MPOBaHMIO NOKasaTesien KayecTsa
¥M3HWU HaceNIeHWA B perMoHe, 0CHOBaHHbIA Ha KOHLLEMLUMW CUCTEMHOM AuHaMUKK. Pa3paboTaHa
MaTeMaTuyeckan Mogesb, NpeAcTaBnAlLLanA CO60M CUCTEMY HENIMHEWMHBIX, HEOQHOPOAHBIX,
pa3sHoTeMnoBbIX AnddepeHLnanbHbIX YPaBHEHWUI, B COCTAB KOTOPbLIX BXOAAT CUCTEMHbIE
rnepeMeHHble 1 BHeLLHWe GpaKTopsl. [ocTpoeH oprpad NPUYMHHO-CNeACTBEHHbBIX CBA3EM MeHOY
CUCTEMHBIMU NepPEMEHHBIMU Y BHELLHUMU paKTopamu. B KayecTBe cUCTEMHbBIX NEPEMEHHbIX
B MOAeSIN UCMOMNb3YTCA MOKasaTesM CoLMaibHO-3KOHOMUYECKOro pasBUTUA permoHa:
BaJI0OBOM PernoHasbHbI MPOAYKT, OXKMAaeMan NMpPOoAOHKUTENbHOCTb HU3HM NPU POXKOEHUN,
UYMCNEHHOCTb HaceseHus, cpefHeayLUeBbIE AeHEHHbIE [0X0Abl HA ALY HAaCENEHNA, YPOBEHb
peructpupyemoit 6e3paboTuLibl, KO3QOULMEHT POHKAAIEMOCTH, [OSIA HACENEHUA C JOXO[0M
HUMe BeSIMYMHBI MPOXUTOUYHOr0 MUHUMYMA, BEC OpraHU3aLLUiA, UCTIONb3YIOLLUX NepCoHabHbIe
KoMnbloTepbl. 060cHOBaH BbI6Op BHELUHUX GAKTOPOB U GYHKLMOHANBHBLIX 3aBUCUMOCTEW
B pa3paboTaHHoM Mopfenu. BeinonHeHa npoBepKa afeKBaTHOCTWU pa3paboTaHHoOW
MaTeMaTU4eCKoW MOOEeNN C UCMOJIb30BaHUEM PETPOCMEKTUBHbLIX AaHHbIX U pacyeTa
OTHOCUTENIbHOWM norpelHocTu. MpencTaBneH UHTepdenc aBTOPCKOro NPorpaMMHOro
npunoxeHua Prognoz_2, paspaboTtaHHoro B cpede GUIDE MatLab, ucnonssyemoro ans
NpoBeAeHUA BbIYMCIIUTENIBHBIX 3KCMEPUMEHTOB. PacCMOTpeH MpuUMep MpakTU4ecKom
peanusauunn paspaboTaHHOro NMoAxoda K OLEHKe KayecTBa ¥MM3HM B CapaToBCKoOW
n Camapckoit obnactax. [oka3aHbl pe3ynbTaThl NPOBEAEHHON0 BbIYUCUTENBHOMO
3KCMepUMEHTa Mo aHanu3y 1 NPorHO3MpPoBaHUI0 KaYeCTBa HN3HU Ha BDEMEHHOM MHTepBase
[2022;2026] neT B paMKax peanusaumm Tpex cLeHapueB. B kauecTBe HavanbHbIX YCII0BUA MpU
npoBeAeHUM PacyeTOB UCMO0JIb30BaSIMCh HOPMUPOBaHHbIE 0THOCcKTeNbHO 2010 roaa 3HayYeHus
cUCTEMHbIX NepeMeHHbix B 2021 rogy. PaspaboTaHHoe MaTeMaTUyecKoe obecneyeHne MoOXKeT
ncrnonb3oBaThcA A8 GOpMUPOBAHUA CLLEHAPUEB COLMANbHO-3KOHOMUYECKOr0 pa3BUTUA
pervioHa. Mogenu v anropuUTMbl MOryT NPUMEHATHLCA B COCTaBe MHHOPMALLMOHHO-COBETYIOLLLE
cucteMbl Ana npuHATUA JITP peLueHrin Ha pasfiMYHbIX YPOBHAX YNpaBieHUs.
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Abstract. An approach to assessing and forecasting indicators of the quality of life
of the population in the region based on the concept of system dynamics is presented.
A mathematical model has been developed, which is a system of non-linear, non-
homogeneous, different-tempo differential equations, which include system variables and
external factors. A digraph of causal relationships between system variables and external
factors is constructed. As system variables, the model uses indicators of socio-economic
development of the region: gross regional product, life expectancy at birth, population
size, per capita per capita income, registered unemployment rate, birth rate, share of the
population with income below the subsistence level, the weight of organizations using
personal computers. The choice of external factors and functional dependencies in the
developed model is substantiated. The adequacy of the developed mathematical model was
checked using retrospective data and the calculation of the relative error. The interface of
the author’s software application “Prognoz_2", developed in the GUIDE MatLab environment,
used to conduct computational experiments, is presented. An example of the practical
implementation of the developed approach to assessing the quality of life in the Saratov and
Samara regions is considered. The results of the computational experiment on the analysis
and prediction of the quality of life on the time interval [2022;2026] years within the framework
of the implementation of three scenarios are shown. The values of system variables in 2021
normalized relative to 2010 were used as initial conditions for the calculations. The developed
software can be used to form scenarios for the socio-economic development of the region.
Models and algorithms can be used as part of an information-advising system for making
decisions at various levels of management.
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BesepeHue

U HoJMTHYecKas cuTyauus B Poccun xa-

paKTepU3yeTcsl HAJIMUMEM psJia HeraThB-
HBIX SIBIICHUH, CBA3aHHBIX C TaHJIEMHEH KOpOHa-
BHpYCa, BOCHHOH clienonepanyuei Ha Ykpause,
CaHKIMSIMH CO CTOPOHBI €BPONEHCKHUX CTpaH
u CHIA, cioxxHO# 1eMorpapuaecKkoil 00CTaHOB-
Ko#. J[aHHBIE 0OCTOATENHCTBA CIIOCOOCTBYIOT
a/ICHUIO YPOBHSI M KaUu€CTBA KU3HH HACEJICHN,
pOCTY HaNpsHKEHHOCTH Ha PhIHKE TPYyZAa, COLH-

C OBpEMEHHAs SKOHOMHYECKas, COIHaTbHAs

anbHbIM KOH(puKTaM. [Ipobiiema moBbIICHNUS
KayeCTBa )KU3HU CETOAHS HE MOXKET U HE TOJDKHA
paccMaTpUBAaTHCS JIUIITb KaK OHA U3 3a/1a4 COTIH-
ATbHO-9KOHOMHYECKOTO Pa3BUTHSI CTPaHBI. ITO
mo0albHas IpodieMa 6osiee BHICOKOTO YPOBHS —
o0OecrieueHns HalMOHAILHOM U ITI00aILHOM 0€e3-
omacHocTH [1, 2]. AKTyaJlbHBIMHU, TAKUM 00-
pa3oM, IPEACTaBIIOTCS HCCIEAOBAHUS B 00-
JIACTH aHaJIW3a W MPOTHO3MPOBAHUS KauyecTBa
JKU3HU TPaKJIaH B pernoHax u no P® B menom.
B Vkasze Ilpesuaenta Poccuiickoit deneparuu
«O HalMOHANBHBIX LIEJSIX pa3Butus Poccuiickoit
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