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OKOHOMUKA, COLNOJIOI'UA, PUITOCODUSA

HEYETKHUE AJITOPUTMBbI IPUHATUSA PELLIEHUI
B MHOI'OATEHTHOU MOJEJIM ONEHKH B3AUMOBJIUAHUA MUTPAIITMOHHOU
AKTUBHOCTHU HACEJIEHUA 1 SdKOHOMUHYECKOI'O PA3ZBUTUSA PETHOHA

© M.M. Huzamytauuos, M.!. AxmeT3siHOBa

AHanu3upyercsi B3aUMOBIIMSHUE MUIPALMOHHOW aKTUBHOCTU HACEJIEHUS M 3KOHOMMYECKOI'O Pa3BUTH pe-
THOHA, OCHOBAaHHOE Ha CHCTEMHOHN B3aHMOOOYCIOBICHHOCTH JHHAMUKH SKOHOMHYECKHX W MHUTPAIlMOHHBIX IIPO-
IIECCOB Ha PErHOHAJIBHOM ypoBHeE. Pa3zpaboraHa HedeTKas MOAEINb, TO3BOJISIONIAs MOACINPOBATh U aHAIM3HPO-
BaTh NPHHATHE PEIICHUH MHIMBHIAMH, a TAaKXKe NPOBOAUTH CIICHAPHBIC aHAIM3Bl. Pa3paboTaHa MMHUTAIMOHHAS
MOJ€EIb B3aMMOBIIHSIHUSL MUTPAllMOHHON aKTMBHOCTH HACEJIEHUS U DKOHOMUYECKOTO Pa3BUTHS PETHOHA Ha OCHOBE
MHOTOAreHTHOTO TMOAXO/a C HCIIOJIb30BaHWEM T'eOMH()OPMAIIMOHHBIX TexHosorui. [IpoBeneH cueHapHBIH Ipo-
THO3 B3aUMOBJIUSTHUS MUTPALMOHHON AMHAMUKU U SKOHOMHUYECKOTO pa3BUTHS PETMOHOB (Ha npumepe Pecmy0Omu-

ku bamkopTtoctan u cyobektoB [1DO).

KroueBkle cioBa: HUMUTALIMOHHAA MOACJb, MUI'palls, COIUAaJIbHO-3KOHOMUYCCKOC Pa3BUTHUEC PEruOHa, Pec-

ny6n1/11<a BaIHKOpTOCTaH, HCUCTKAsA JIOI'vKa.

Ha cerogusiiauil 1eHb BaXKHBIM TPUOPUTETOM
OKOHOMHYECKUX IpeoOpa3oBanuii B Poccuiickoit
®denepaii OCTaeTCs CO3/IaHME COLMAIBLHO OJaro-
MTOJTyYHOTO OO0IIIecTBa M o0OecrieueHne CTaOMITBHOTO
JIEeMOrpaHuUecKOro U COLMATBHO-D)KOHOMHUYECKOTO
pa3BuTus peruoHoB [1]. 3a mocnegHue TOABI B pe-
3yJIbTaTe aKTUBHOU JeMOTpaUIeCKON MOTUTHKA U
peam3anuu  psga TPUOPUTETHBIX HAITMOHATBHBIX
MpoeKkToB B Poccuu mpou30Iuio HEKOTOPOE yIIyd-
meHue jaemMorpadudeckoir cutyarmu [2]. OmHako
HAOJIOMaeMbIX TIO3UTHBHBIX TIOABIDKEK HeEIOCTa-
TOYHO JUII KapAWHAIBHOTO M3MEHEHHUS HAaKOILICH-
HBIX TO/IaMU HETaTUBHBIX TEHACHLIUH.

ITo omenkam »3kcmepToB, 3a mepuonm 2006—
2023 rr. HaAONIOOAETCA CHIDKEHHE YHCIEHHOCTH
HACelICHUsI B TPYJIOCIOCOOHOM BO3pacTe M K
2026 r. mpomsoiaer cnan eme Ha 18%, HanOOIb-
[ee yMCHBIIICHHE YHCICHHOCTH HAacCeJIeHHUS KOC-
HeTcs MoJoabIx Bo3pacToB 15-29 ner [3]. Cyme-
CTBEHHOE COKpAILICHUE YPOBHSA JKU3HU HACEJICHUS B
COYETAaHUU C COXPAHAIOIICHCS Te€OMOJIUTHUYECKON
HaMpPsHKEHHOCTHI0 MOXKET MPHUBECTH K JaibHEHIIIe-
MYy CHIDKCHHIO MUTPAllMOHHOW MPHUBJIEKATEIbHO-
CTU peruoHoB Poccun.

B uactHocTH, B PecnyOnmuke bamkoprocran
Ha mpoTsbkeHnu 2012-2022 rr. Habmomancs yc-
TOHYMBBIA OTTOK HACEJICHHsI B JAPYTHE PETUOHBI

Poccuiickoit @enepaunu [4]. Huzkwmit ypoBeHb
MIPUBJIEKATEIBHOCTH TEPPUTOPUI  OIHOBPEMEHHO
MIPUBOJINAT K OTTOKY paboueil CHIIBI, KOTOPBIM CIT0-
COOCTBYET CHI)KEHHIO TEMIIOB SKOHOMHYECKOTO
pa3BuTusa. B cBsI3M ¢ 3THM Ui Ka4eCTBEHHOIO
MIPOTHO3MPOBAaHUS  TOKa3aTeNed  COLUAIbHO-
nemMorpaduyeckorr cepbl U OICHKH JUHAMHKH
PE3yNBTUPYIOIIMX TapaMEeTPOB 3KOHOMHMUYECKOTO
pa3BUTHUS NPENCTABISIETCS BaKHBIM HCCIIEOBaHUE
MUTPAIIOHHON JUHAMUKH HACEJICHUS, B TOM YUCIIE
C yYeTOM HWHIMBHUAYAIbHBIX XapaKTEPUCTHK U MO-
TUBOB MUTPAIIOHHOTO MOBEACHUS OTAEIBHBIX CO-
[UAJIBHBIX TPYIII.

CerogHs 115 TOTy4YeHNS Ka4yeCTBEHHBIX MPO-
THO30B Pa3BUTHS COLMAIBHBIX MPOLECCOB HCIOIb-
3YIOTCAd MMMTAlMOHHBIE MOJIENIN, OCHOBAaHHBIE Ha
areHTHOM TOJXOJ€. ATEHTHBIE MOJENHN MTO3BOJISIOT
MOJTyYUTh TPECTAaBICHHE O TUHAMHUKE COLUAIBHO-
neMorpauyeckux MpOLECCOB, OCHOBAHHOW Ha
W3Yy4YECHUHU TOBEJCHMs OTACIbHBIX NHIUBUAOB. Ha-
MpUMep, OAHUM U3 IMPHUMEPOB areHT-OpUEHTHPO-
BaHHOH Mozenu siBisercs pazpadoTanHas B IOMU
PAH wmonens TpymoBoit murpamuu u3 Kwuras B
Poccuio, B KOTOpOi OBIITM YYTEHBI OCHOBHBIE OCO-
OCHHOCTH HaceJleHUs ABYX COCETHHX CTpaH M Ipo-
UCXOIIINX B HHUX JAEeMOTrpaMuecKHX IPOLECCOB.
Heo6xomuMo OTMETUTb, 4YTO HCIOJb30BaHHE
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MAaTEeMaTUYECKUX METOJOB ISl OMUCAHUSI CHCTEMBI
MIPUHATHS PEIICHUsT O Tepee3fe areHToM «Yerno-
BEK» B arcHT-OPUEHTHUPOBAHHON MOJENH 3aTpyh-
HUTEIBHO, W CYIIECTBYeT ICQUINT aNmpHOPHOM
nH(pOpMAIMK O TOBEJACHUU CHCTEMBL. B cBsi3u ¢
3THUM 1I€JecO00pa3HO HCIONb30BAHUE METO0B
TEOPUH HEUETKUX CHCTEM, HHCTPYMEHTApH KOTO-
poii BKIO4YaeT B ceOst 0a3y 3HaAHUI KaK COBOKYII-
HOCTH HEYETKUX MpaBUI BHUIA «ECIH..., TO», 3a-
JAIONIUX CBSI3b MEXIY BXOIHBIMA M BBIXOJHBIMHU
maHaeiME Monenu [5]. Hampumep, B pabote [6]
MOIPOOHO paccMaTpPHUBAIOTCS OTAENbHBIC MaTeMa-
TUYECKHE aCIEKThl MOCTPOCHUS IMOJ0OHON areHT-
HOW MOJENU MUTPALMOHHBIX MpOLECCOB. Takum
00pazoM, MOXXHO CHENaTh BBIBOJ, YTO TPHHSITHE
COLIMAJIBHO 3HAYMMBIX PELICHUH, TAaKUX KAaK MH-
rpauusi B Ipyrue peruoHbl, OCHOBAHO Ha CIIOXKHOU
CUCTEME  OLEHKM  pa3IMYHbIX  COLMAJIbHO-
SKOHOMHYECKHUX MMapaMeTpOB, B TOM YHCIIC YPOBHS
JKU3HHM HACEJICHUS KaK MHTErPAJIBbHOTO MOKAa3aTess
COLIMAJIbHOTO CaMOYyBCTBUS HaceseHus. B pamkax
HaIIETO MCCJIEAOBAHUS TSl OMUCAHUS MapaMeTpOB
ypOBHS XH3HH HaceneHus PecnyOnuku bamkopro-
CTaH MNPEUIOKEHO HCIIOJIb30BaTh ANMapaT HEYeT-
KOW JIOTMKH, KOTOPBIN IMO3BOJSET MOJy4aTh MpPO-
THO3HBIC OLIGHKM Ha OCHOBE HCIIOJNIb30BAHUSI He-
MOJIHOM WJTH HETOYHOH uH(popmanuu [7].

Onenka mapaMeTpoB YPOBHSI “KH3HHM areH-
Ta «YejioBeK» HA OCHOBE METOAOB HEYeTKOil
Joruxku. VccienoBanusi 10 MUTPALlMOHHOW JWHA-
MHUKE TOKa3bIBaIOT, YTO OCHOBHBIMHU (haKTOpaMH,
BIUSIONIMMH Ha OIICHKY YPOBHS KU3HU U PEIICHHE
0 MWTpAIUH, SBJISIOTCS YPOBEHb 3apa0OTHOM Iia-
ThI U BO3MOXKHOCTb TOJy4YeHHs oOpa3oBanus. [1pu
ATOM HH OJHWH U3 3THX (DaKTOPOB HE TMOMIACTCS
MIPOCTON KOJMMYECTBEHHOH omeHke. s dhopmynu-
pOBaHHS MapaMeTPOB YPOBHS JKU3HHU OBLIO MPOBE-
JICHO HEeuYeTKoe MojenupoBanue B cpeme Matlab.
BrixogHO# epeMeHHOM HEYETKONW MOJIENH SIBISIET-
Cs «KelaeMmbld YpOBEHb JKHU3HW». B KauecTBe
BXOJTHBIX JIMHTBUCTUYECKHUX MEPEMEHHBIX 3a/IaHbI:
BO3pacT; pa3HUIlA MEKIY XKellaeMbIM U (DakThde-
CKHM YPOBHEM 3apILIAThI; YPOBCHH 00pa30BaHUS.

B cooTBeTcTBUM € CyIIECTBYIOIIEH KJIaCcCH-
(ukanuedt BcemupHO# opraHM3ayy 31paBooOXpa-
HEHUS BO3PACT ObUI Pa3J/ieicH Ha CIICAYIONIUE KaTe-
TOPUU W TPOCTABJICH AUANa30H WX 3HAYCHUU: MO-
momoit (ot 18 mo 44 met), cpemuuii (ot 45 1o
59 ner), nmoxwioit (o 60 no 74 ner), crapdeckuit
(ot 75 no 90 ner) [8].

OreHka areHToM IpeanaraeMoil eMy 3apabot-
HOM IIaThl onpeecHa B MOJEIN B BUJE HEYETKOU
MIepEeMEHHON «3apaboTHasI TIaTay, KOTOpast 3aBUCUT
OT BEJIMYMHBI JIOXOJIOB areHTa M YPOBHS ero oopa-
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30BaHMA, WMEET TPANeUeBUIHYI0 (DYHKIHMIO TpH-
HQ/IJISKHOCTH, JWAIla30H 3HaYeHWH KOTOPOH Haxo-
autcst B uaTepBane ot 0 go 100 Teic. pyOieii u onu-
CBIBAETCS TPEMsI IMHTBUCTUIECKIMHU MHOYKECTBAMHU:
«Hmzkas», «Cpemusas», «Bpicokas». K mepsomy
CeTMEHTYy OTHOCHTCS 3apa0OoTHas IulaTa, pasMmep
KOTOPOH 3HaYMTEIBHO MEHBIIE CPETHETO JOXOAA B
peruoHe; Ko BTOPOMY — 3apIuiaTa, COOCTaBUMas CO
CPEIHUM J0XO/IOM HJIH BHIIIE; K TPEThEMY — 3HAYH-
TEIIFHO TIPEBOCXOSIIAS €T0.

Kenaemplii ypoBeHb 3apaOOTHOW TUIATHI AJIS
KaXXJ0ro areHTa 3a/JaeTcsl ¢ UCIOJb30BaHUEM raM-
Ma-pachpeeNieHus, TapaMeTpsl KOTOPOTO OIpese-
JIEHBI UCXO/ISl M3 Pe3yJIbTaTOB HCCIIEIOBAHUSA, TIPO-
BeJeHHOTO cepBucoM «Pabora.py» (gamma (2,
30000, 40000)), rome B HUCCIEIOBAHWUU TPUHSIN
yugactre 3500 pecrmoHIEHTOB W3 BCEX PETHOHOB
cTpaHbl. Pa3HWIa B 3apIUIATHBIX OKUAAHUSIX MYK-
yuH ¥ keHIuH B 2023 1. coctaBnia 22%, B 2024 .
oHa gocturana 43%.

Ilo pesynbTatam HCCIEIOBAaHUS JKCIIEPTOB
AHAIIMTUYECKOTO KPEIUTHOTO PEHTUHTOBOIO areHT-
ctBa (AKPA) B Pecniybmike bamkoproctan MuHU-
MaJIbHas IJTaHKA BXOXKJCHUS B CPEIIHUIA KI1acC paB-
Ha OoT 60 ThIC. 10 72.7 THIC. py06. [9]. Ucxons u3 pe-
3yJBTATOB OIPOca OBUIM TTOCTPOEHBI OEHKH (DYyHK-
il 3apabOTHOM IaTHI B HEYETKOW MOJIEITH 110 Clie-
nyromei mkane: Huskui (Menee 50 000 py6.),
cpeanuit (ot 51 000 mo 73 000 ThIC. PYO.), BBICOKHI
(6oee 74 000 py®.).

CoracHo oUIINaTBFHON CTAaTHCTHKE pacipe-
JIEJICHUs MUTPAHTOB TIO0 BO3PACTHBIM TPYIIaM H
ypoBHIO 00pa3oBanus 3a 2022 T., 10JI BHICOKOKBa-
JTUGUITIPOBAHHBIX JIMII TPYIOCIIOCOOHOTO BO3pacTa
(Myx4auHBEI OT 16 7T 61 JeT BKIIOYUTEIBHO, KEH-
IMHEL OT 16 seT 10 56 JeT BKIIOYHTEIBHO), ye-
XaBIIUX B JIpyrHe peruoHbl Poccuu, cocraBuia
11.5%, mosst U1l cO CpeAHUM MPO(ECCHOHATILHBIM
oOpazoBanneM — 17.3%, ¢ OCHOBHBIM OOIINM 00-
pasoBanueM — 6.4%. Takum 00pa3oMm, BBEAEHBI
OLICHKH YpOBHSA OOpa30OBaHUs: HavyaJbHBIH, cpel-
HUH, BBICIIIHH.

C momomero Moxyist fuzzy 6uumu copmupo-
BaHbl 34 TPOAYKIHMOHHBIX IMPaBHUIA, KOTOPKIE
nmeror Bua «Ecim — To» (tadnm. 1). Hampuwmep,
ECJIA Bo3pact — Monomo#, 3apaboTHas miaTa —
HH3Kasl, ypOBEHb 00pa3oBaHus — HadanbHBIA, TO
MUTpAIMOHHAs aKTHBHOCTH YEJIOBEKa — HU3Kasl.

Ha ocHoBe pa3zpaboTaHHBIX TpaBUII (OPMHPY-
eTcs BHU3yallbHas MOBEPXHOCTh, KOTOPAasi MO3BOJISET
OLICHUTh a/IEKBATHOCTh IIOCTPOECHHOW Mozenu. Ha
puc. 1 mpencraBieHa TOBEPXHOCTh, OTPAYKAFOIIAS
3aBUCHMOCTD BBIXOJHOW NMEPEMEHHOH OT pa3HHIIBI
MEXAy (aKTUUECKOH M jKeJlaeMOW BEIMUMHOM 3apa-
OOTHOI1 TTaTHI, a TaKKe YPOBHS 00pa30BaHMUSL.



SKOHOMUKA, COIMOJIOI'MAA, PMJIOCODPUA

Tadonuma 1
TIpoodykyuonHvle npasuila NOCMPOEHUsL CUCTEMbL HEYEeMKO20 8bl800d

No ECJIN TO

3 Bo3spacr 3apaboTHasi mara YpoBeHb 00pazoBaHHs MurpanroHHasi akTHBHOCTh

1 MOJIOAOM Huskuit HauansHoe Huzkas

2 MOJIOAOU Huskuii Cpennee Huzkas

3 MOJIOZOM Huzknit Bricmree Hwuzkas

4 MOJIOIOM Cpennnit Hauvanbnoe Huskas

5 MOJIOIOH Cpennmit Cpennee Cpennsis

6 MOJIOJIOH Cpennuit Beiciiee Cpennsis

Puc. 1. BHSyaJ'II/ISaI_II/If{ MOBEPXHOCTHU HECUCTKOI'O BbIBOJAA peH.IGHI/Iﬁ

B ciyuae, ecau 3HaueHMe MoOKa3aTens XKejae-
MOTO YPOBHS JXKH3HH areHTta «YemoBek» Ooiblie
BEJIMYHHBI MTOKa3aTens (aKTHYECKOTO /ISl peTHOHa,
B KOTOPOM OH IPOKHUBAET, TO JJISl areHTa B MOJIENHU
paccUMThIBaETCS BEPOATHOCTh MUTPALUMU C TIOMO-
LIbI0 IUCKPETHOIO pacipenenenus bepaymm.

Brlmeonicannble  pe3ynbTaThl MOJETHUpPOBa-
HUS JIETJIM B OCHOBY TOCTPOEHMS MMHUTAL[MIOHHOU
MOJENN, OCHOBHBIMU METOAOJOTUYECKUMHU JOILY-
HICHUSMH KOTOPOTO SBIISIOTCS: 1) B OCHOBE paspa-
0OTaHHON MOJENH JEXUT KOHUEMNIHS OMHCAHUS
MOBEJCHUSl areHTa B Cpele, MaKCUMAaJbHO MpU-
OmmxeHHON K peanbHOCTH. OCHOBHBIMU areHTaMH
sapisitoTcst: «Henosek», «Pernon». XapakTepUCTH-
KU areHTa «YenoBex» BKIIOUYAIOT B ce0sl TaKHe Ia-
paMeTpbl, Kak I0JI, BO3pacT, YPOBEHb 3HAHMM, 3a-
HATOCTB, KeJlaeMbIli YPOBEHb 3apab0THOMN NJaThl U
(daxTHYeCKull YpOBeHb 3apa0OTHOHM IUIaThl. ATEHT
«Peruon» BkiItoyaeT peruonbsl Poccuiickoit dene-
paruu, ¢ KOTOPEIMH TPOUCXoauT 6oiee 95% o00b-
eMa MEeXpernoHaJpHOW Murpanuu ¢ PecrmyOmmkoit
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Bamkoproctan. Kaxaplif peruoH OMUCHIBACTCS
COIMAIHHO-3KOHOMHYECKUMHU TIOKA3aTeIsIMH, J10C-
TYIMHBIMH U3 0a3bl JAaHHBIX PETHOHAIBHBIX OPTaHOB
OenepanbHON CITy)KOBI TOCYAapCTBEHHOH CTaTH-
ctuku. [lapaMeTpsl 3TOro areHTa BapbUPYIOTCA B
3aBUCUMOCTH OT IUHAMHUKH €r0 W3MCHCHHS, 3a-
JIAaHHBIX B Haydaje MepBOM HTepauuyd MOAETUpPOBa-
Hus. /s OLIGHKM TNpUBIEKATEIBHOCTH PETHOHA
o1 BBemeH atpudyT «Kosddunment mpusiexa-
TeTbHOCTH». PaccuWTaHHBIE 3HAYECHUS JKEIAeMbIX
MoKa3aTesiell ypOBHS JKU3HU HAaceleHUs CpaBHU-
BalOTCS CO 3HAYCHHUSMU TIOKa3aTeNell YPOBHS JKH3-
HU peruoHa; 2) opraHsl BIACTH MOTYT BIIMATH Ha
COLIMAJIbHO-3KOHOMMYECKHUE TT0Ka3aTeIN PETHOHa.

[lepen HawamoM KOMITBIOTEPHBIX CHUMYIISIIUN
B MOJEN WHUIMAIU3APYIOTCS TEepeMEHHBIE, T.€.,
MIPOUCXOJUT 3arpy3ka HaudadbHBIX JAHHBIX 3a OT-
yeTHbIN nepuod. anee co3narorcst areHTsl «Yeno-
BeKk», «Pernon» ¢ WHAWBHIYaTbHBIMH XapaKTEpH-
CTHUKaMH. 3aTeM MPOUCXOAUT mepedop KaKAoro
are’Ta B MO «YeT0BeK.
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Ha BTOpOM 5Tame B MOJENH OCYIIECTBIISICTCS
OIICHKA YPOBHS TNPUBJICKATEILHOCTH TEPPUTOPUU
Iu1st areHTa «Pernom» Ha ocHOBe opmyisl 1 [10]:

_:4 (le " 0,32 + ZZl * 0,29 + Z3l "
= | 01242, -0,11)-100

rne Zyj, ..., Zyj — 3HAYEHUS COOTBETCTBYIOIICH TJIaB-
HOM KOMIIOHEHTHI [UIst i-ro perrnoHa PD; ¢ — BKiax
KOMITOHEHTHI B OOIIYO JUCTIEPCHIO TPU3HAKOB.

Pesynprar 3anuckiBacTCs B IEPEMEHHYIO «KO-
dhPUNEEHT TPHUBICKATEIBHOCTHY, TOTYICHHOE
3HA4YEHHE COIOCTABIJISICTCS C I'paHWLAMH WHTEpBa-
JIOB NPUHAISKHOCTH K KJIacTepaM M B IEPEMCH-
HYI0 «HOMEp KJlacTepa» 3aluchiBaeTcs HOMEp Kia-
cTepa, COOTBETCTBYIOIINM 3TOU TEPPUTOPUH.

Ha TperbeM sTane B areHT-OpUEHTUPOBAHHOMN
MOJIEIM OCYIIECTBIISIETCS aHAIU3 MPEIIOYTHTEh-
HOTO ypOBHS JKU3HU IS areHTa «YemoBex», KOoTo-
PBIi pACCUUTHIBACTCS HA OCHOBE WHIAMBHYaJIbHBIX
MPEANOYTEHUN areHToB. B coctossnun «@opmupo-
BaHHE CITUCKAa PETHOHOB» I KaXIOTO areHTa
«YenoBek», UCXOJIS U3 €r0 BO3pacTa, 1MoJia, YPOBHS
00pa3oBaHus, KeIaeMOro U (PakTHIeCKOro YpOBHS
3apaboTHOM TIaThl ompenensercs <« Kemaemsbrit
YPOBEHb KHU3HW». [IPOMCXOAMT COMOCTaBIICHHE
KEJAeMOT0 YPOBHS JKU3HHM areHTa «YemoBek» Te-
KyIIEMY KJIacTepy peruoHa, B KOTOPOM OH HPOKH-
BaeT. Onpeensercs MUTPAMOHHASI TTOJIBUKHOCTh
HaceneHust (Pp) ¢ HCIONB30BaHUEM IHUCKPETHOTO
pacmpeneneHuss BeposTHOCTH bepHymnu, reHepu-
pyromuM 1 (akTUBEH) ¢ BepOATHOCTHIO ycrexa Ky
(ko2 durmeHT BRIOBITHS B TIepro] BpeMeHH t), u 0
(HEe aKTHBEH) C BEpOSATHOCTHIO OTKaza (=1000—p.
Koaddumnment BIOBITHS, B CBOIO O4epeib, pacCyuu-
TBIBA€TCS IS BCeX areHToB «YUemoBex» Ha OCHOBE
COLMAITbHO-KOHOMHYECKUX I0Ka3aTeNel Teppu-
TOPUHM U OTpaXkaeT OOILYI0 YUCICHHOCTh Haceje-
HUS, TPUHUMAOIIETO yYacTHEe B MEXPETHOHAIb-
HOM MUTpaluu.

Koa¢ddunuent paccuutbiBaeTcsi Ha OCHOBE
(hyHKIIH:

K5y =-49.64 +3.56 Y, -183.36Y,+
+3.67Y;— 1.14Y,,

rae Y; — o0beM BBIOPOCOB 3arps3HAIOIINX aTMO-
chepHbIif BO3YyX; Y, — OTHOIICHWE BEIIMYHUHBI Ba-
JIOBOTO PETMOHANBHOTO MPOAYKTA K BEJMYMHE Ba-
JIOBOTO BHYTPEHHETO MpoAyKTa; Y; — obOmas mio-
a1b )KUJIBIX TTOMEIIEHUH, TPUXOIAIIAsACS B Cpe-
HEM Ha OAHOro kutens; Y, — kodpduiueHT Ha-
MPSDKEHHOCTH Ha PBIHKE TPYJAa.

Ecim Pp, paBHO enuHUIE W TEKYyIIMHA PErHOH
MIPOXXMBAHMSI HE COOTBETCTBYET JKEIaEMOMY ypPOB-
HIO KH3HH, TO JUIA areHTa «UenoBek» peanusyercs
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MEXaHHM3M ITOMCKAa HOBOI'O MeCTa >KuTenbcTBa. Ilo-
HCK OCYIIECTBIIACTCS MEepeOOPOM PETHOHOB MyTeM
YBEJIMYEHHUsI pajuyca MOUcKa Ha enuHuIy. B ciy-
4ae HaXOXJIECHUHU TEPPUTOPUU C COOTBETCTBYIO-
MM YPOBHEM MPUBJIEKATEIBHOCTH MPOBEPSETCS
napametp «Hamuane paOoTh» y KaXKIOTO areHra.
Korpa 3HaueHuwe mnapaMeTpa CTAHOBUTCS «HETY,
cratyc arenra «YemoBek» Oonee He MEHSETCH,
MPOUCXOJUT MEPEXO] K CIEAYIOLIEMY areHtry IIo-
nynsuuu. Ecnu 3HaueHue mapaMmerpa «aa», TO Y
areHTa npoBepsieTcs napamerp «l '0TOBHOCTb MUT-
pupoBath B Apyroi pernon». [Ipu 3Hauenun mapa-
METpa «Ia» areHT CTAaHOBUTCSI MUIPAHTOM, €MY
MPUCBAUBAETCSl COOTBETCTBYIOLIUNA CTaTyC, U IPO-
HCXOAUT NEPEXOJ K CIEAYIOIIEMY areHTy IOIyJs-
uuu «YenoBek». 3HaUEHUE MapaMeTpa «HET» mepe-
BOJUT MOJICNIb K TIEPBOMY IepeOopy pEerruoHOB M3
CIIMCKa, 3HAYEHUE MapameTpa KEJIaeMOIro YpPOBHS
JKU3HM areHTa yMEHBIIAETCS, COPTUPOBKA PEruo-
HOB Ha4uMHAETCs 3aHOBO. Eciin 3TO He mepBbIil Te-
pebop pEeruoHOB, TO areHT OCTAeTCs C MPEKHUM
CTaTyCcoOM W MPOUCXOJIUT MEPEXO] K CIEAYIOLIEMY
areHTy nomyssinuu «YemoBex».

Anpobanusi Mmogean. CreyromuM I[Iarom
pa3paboOTKH areHT-OpUEHTUPOBAHHOW MOZENN
ABISIIOTCA  ampoOanuss W HacTpoWKa MOJENH
(Tabu. 2). Jlng sToro B KayecTBE (HaKTUUSCKHX
JAHHBIX HCIIONb30BAIUCH CTATUCTHUECKUE JaH-
Hble 1o Pecniybnuke bamkoprocTaH, a B Kadect-
BE pacyeTHBIX JAaHHBIX BBICTYNAIOT CpEJHUE 3HA-
YyeHHs MokazaTeiaed monenu mo utoram 10 skc-
IIEpUMEHTOB.

ConocraBienne (PpakTHUECKUX M MPOTHO3ZHBIX
3HAYEeHHUH, COTJaCHO JaHHBIM TaONWIBl, CBUIC-
TEJILCTBYET O HAJIMYMU IIPOTHO3HOM OIIMOKH B
npenenax 8%, YTO TMOATBEPKIACT MPUEMIIEMYIO
MPOTHOCTHYECKYIO CIOCOOHOCTH MOJICIIH.

Ha ocHoBe pa3paboTaHHONH MoOJeNd B3auMO-
BIIUSIHUSI MATPAllMOHHOW aKTUBHOCTH HAaCEICHUS U
9KOHOMHYECKOTO Pa3BUTHsI pETUOHA OBLI OCYILECT-
BIieH niporHo3 Ha 2030 r. mo ko3 dunueHTy mnpu-
BJIEKATEIbHOCTH M KOJHUYECTBY BBIOBIBIIUX U3
Pecy6mmuku bamkoprocran. B pamkax ¢dopmupo-
BaHUS TPOTHO3a JUHAMHMKH COIMAJIbHO-IKOHOMHU-
YEeCKOro pa3BUTHUS W MUTpallMd B peruoHax PO
ObUIM yuYTeHBI 2 CIIEHAapHUs Pa3BUTHUS CHUTYyallUH:
WHEPLUUOHHBIA U ONTUMHUCTUYHBIN. VHEpIUOHHBIN
BapHaHT B LEJIOM IPEANOIaracT COXpaHEeHHE CIIO-
JKUBIIHUXCSl TEHACHIUHA Pa3sBUTHS 10 BCEM OCHOB-
HBIM COIIHAJIbHO-3KOHOMUYECKHM MOKa3aTelsIM Ha
nepuon A0 2030 r. ONTUMHCTUYHBIN cClLeHapuil
MIpelyCMAaTPUBAET YIYYIICHUE COLMAIbHO-3KOHO-
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MHYECKOl cuTyaruu B Pecrrybnuke bamkoproctan
M0 CPaBHEHUIO CO CIIOKUBIIMMHUCS TEHICHIUSIMHU.
i OLleHKH TEMIIOB pOCTa COLUATBHO-3KOHOMHU-
YecKMX TOKa3aTelled paccMaTpUBAJNCh IydIlIHe
pe3ynbTaThl, TOCTUTHYTBIE B PETHOHE 32 IPEIbl-
Iylue Toabl. Pe3ynpTaThl MOMy4YEHHBIX pPacueToB
MpEeJICTaBICHBI B Ta0M. 3.

AHanu3 TOJXy4YeHHBIX Pe3yJbTaTOB peain3a-
UM HMHEPLUUOHHOTO CIEHapHs IIOKa3bIBAaET, YTO
NIPU COXPAHEHUH CIIOKUBILMXCS TEHICHLINH pa3BuU-
i Pecybnmukn Bamkoprocran mo 2030 r., Ha-
OmomaeTcst IoBbIlIeHNUE K03 duienTa npuBieka-
TEIFHOCTH PEeTHuoHa A0 2.28, HO BMECTE C 3TUM CO-
XPaHUTCS TEHISHIMS K TIOBBIMICHUI0 MHUTPAIUH
HaceJCHHUS TPYIOCIIOCOOHOTO BO3pacTta B 0Oojee
pa3BUTHIC PETHOHBI.

VYBenuueHne YNCICHHOCTH HACEJIICHHS MOXKET
moTpeOoBaTh JOMOJHUTENBHBIX PECYpCOB IS

obecriedeHus1 COMaIbHOW WHPPACTPYKTYPHI, pas-
BUTHS cpepbl 00pa3oBaHUsl U MEAUIUHCKUX YCIIYT.
ITosTOMy BaxkHO 3apaHee pa3paboTaTbh CTpaTEruu
VIpaBJICHUSI MHUTPAIMOHHBIMU TMOTOKAMH, 4YTOOBI
MUHHMHU3UPOBATh HETaTUBHBIC TIOCJICACTBUS U
MaKCHUMHU3UPOBATh BHITOJIBI IS PETHOHA.

IIpy ONTHMUCTUYHOM CIICHAPUU MOXKHO Ha-
omonaTh 3P (GEKTUBHOCTH BHEAPEHUS DPA3IUIHBIX
NporpaMM, HalpaBICHHBIX Ha YIy4YLICHHE COIH-
aIbHO-?)KOHOMHUYECKOW cUTyauuu B peruone. On-
HUM M3 KIIOYEBBIX (DAaKTOPOB, CIIOCOOCTBYIOLIMX
MOBBIIICHUI0 KOA((UIIMEHTA MPUBICKATESIBHOCTH,
ABJISIETCSl CO3AaHUE HOBBIX pabOYMX MECT U pa3BH-
THe WHPpacTpyKTypel. VHBecTHmmu B 00pa3oBa-
HUE ¥ 3]]paBOOXPAaHEHHE TaKKE UIPAIOT BAXKHYIO
POJIb, TOCKOJNBKY BBICOKMI YPOBEHBb XH3HU IPH-
BJIEKaeT MOJIOJEKb, KOTOpash CTPEMHTCS Pa3BH-
BaThCS U CTPOUTH Kapbepy Ha POJTHOMN 3eMIle.

TabGauma 2

Pe3y/zbmambl conocmaesjieHust pempocneKkmueHo2o npocHo3a u qbaKmulteCKux OAHHBIX
no noxkasamenAim YUCieHHoOCmu HaceaeHus u Me.WCpeZMOHa]leOTZ Muepayuu, 4ei.

| 2018 1. | 2019 r. | 2020r. | 2021r. | 2022t
YmncneHHOCTh HaceIeH s
ITporuos 3800804 3741103 3850780 3832212 3815207
daxr 4063293 4051005 4038151 4091621 4091621
YnCIeHHOCTh TPYI0CIOCOOHOT0 HAacelIeHHUs
IIporao3 2192047 2163704 2133985 2162703 2113272
daxkr 2270375 2304756 2278438 2328492 2296786
Uucno BeIObIBIMX U3 PecniyOnuku bamkopTocTan (MeXpernoHaIbHasi MUTPALs)
IIporao3 43933 39334 34572 35339 36355
daxt 47129 42350 37315 38263 39087
Tabnuua 3

Pesynomamer muepayuonnoeo oomena Pecnybruxu bawxopmocman
¢ Opyeumu pecuonamu PO no onmumucmusnomy u UHepYUOHHOMY NPOSHOZHBIM CYEHAPUAM
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2023 1. (pakr)

2030 r. (nHEpUHOH-
HBIW CLICHApHiA)

2030 r. (onTuMU-
CTUYHBIH crieHapuil)

Pecrybnmka bamkoproctan 2.13

| 38837

228 | 43675 248 | 27165
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CHIDKEHHE KOJMWYECTBA BEHIOBIBIIUX TPYHO-
CIIOCOOHOTO BO3pacTa HANpsSMYHO CBSI3aHO C YIyd-
IIEHUEeM YCIIOBUM Tpyaa W xu3Hu. Korma pernon
npeiaraeT CTabMIbHYI0 SKOHOMUYECKYIO Cpeay U
BO3MOXKHOCTH JJII CaMoOpealln3alluu Jijis Hacee-
HUS, 3TO MPHUBOAMUT K YMEHBIICHUIO WHTEHCUBHO-
CTH MUTPAIMOHHBIX TOTOKOB. JIIOJM HAaYMHAIOT
BUACTH B CBOEM PETHOHC NEPCHCKTUBBI, YTO CIIO-
COOCTBYeT WX BO3BPAICHHIO M AKTUBHOMY Yy4a-
CTHIO B OOIECTBEHHOH XU3HU. BMecTe ¢ Tem He-
06XOI[I/IMO OTMCTUTH, YTO IIPHU OINTUMHCTHUYHOM
CIICHapuH, YeM OOJIbIIE JIFOJICH MPHUEXalio B Peru-
OH, TeM 0O0JIbllle HANPSHKEHHOCTh Ha PBIHKE TPYJa.
C Kax/bIM TOZIOM TOBBIIICHUS 3apab0THOM TIATHI
[0 JAPYTUM CONHATHHO-3KOHOMHYECKUM ITOKa3aTe-
JSIM UJET perpecc u3-3a OOJNBIIOTO KOJMHYECTBA
MWUIPAHTOB M KOHKYPEHIIMM Ha PBIHKE TPyZAa, 4TO
TOBOPHUT O HEOOXOJIUMOCTH MOCTpoeHus Oolee fe-
TAJILHOW MOJIENTU C JIOTIOJHUTEIHHBIMH COIMATBHO-
OKOHOMUYCCKUMH IIapaMETpaMu. B cBsa3u ¢ atM
aKTyaJbHOW CTAaHOBUTCS pa3paboTKa MOTHO(PYHK-
[MUOHALHBIX HMHTAIIMOHHBIX MOJENICH, KOTOphIC
MO3BOJIAT MOJCIUPOBATh PETYISATOPHBIE MEPHI,
BIIUSIOIIME HAa MUTPAIMOHHOE MOBEJACHHE Hacese-
HUS, & caMa MOJICITb MTO3BONISIET YUYUTHIBATH KaK KO-
JUYECTBEHHBIC, TaK W KAYECTBEHHBIC AaCICKTHI
NPUHATUS KOHKPETHBIX PELICHUN.

3akimoyenne. Takum oOpa3om, HpeasokKeH-
HBII UHCTPYMEHTapHUil Ha OCHOBE CHHTE3a METOJI0B
HEYETKOH JIOTHKM U MHOTOAreHTHOTO MOoJXoja Io-
3BOJISIET MCCIENOBAaTh IMPUYMHHO-CIEICTBEHHYIO
B3aMMOOOYCIOBIEHHOCTh 3KOHOMHYECKUX U MH-
TPallMOHHBIX TPOIIECCOB, MO3BOJIASL, B TOM HHCIE,
YUUTBHIBaTh MHTEPECHl TOCYJapCTBa M Pa3INYHBIX
TpyII HAaceJIeHUs. Pe3ynbpTaTsl pacueToB MOKa3aiH,
YTO TEPPHUTOPHATBHBIE OCOOCHHOCTH 3KOHOMHYE-
CKOTO pa3BUTHs, COLMalbHAs WHPPACTPYKTypa
WTPAIOT 3HAYUTEIBHYIO POJIb JUISI MHUTPALlMOHHBIX
nporeccos. /laHHble BBIBOJBI OOOCHOBBIBAIOT, YTO
st 9ppeKTUBHOTO YMpaBiIeHUS! MUTPALIMOHHBIMU
MOTOKaMU M OOECIIeYeHUs] yCTOMYMBOIO Pa3sBUTHUS
peruoHa HeoOXO0IMM KOMIUICKCHBIA M COaTaHCHPO-
BAHHBIN [TOAXO0J, OPUEHTUPOBAHHBIN HAa y4eT HUHTE-
pEcoB BCEX YYACTHUKOB, BOBJIEUEHHBIX B OTH
CJIO’KHBIE B3aUMOJCICTBHS.

dopmanuzanus MoJiesied MUTPAMOHHOTO MO-
BEJICHUsS TNPEIOCTaBIIeT BO3MOXKHOCTH HCCIENO-
BaTh JIOTUKY NPUHATHS PELICHUHM MO CMEHE MecTa
XKHUTENbCTBA, YUYNUTHIBAsI KaK OOBEKTHUBHBIE HKOHO-
MUYECKHE YCJOBHSA, TaK M CYObEKTHBHbIE TMpe-
MIOYTEHUsI HACEIEHHs. DTH MOJAEIH, B CBOIO OdYe-
penb, MOTyT OBITh IPUMEHEHBI U1 JOITOCPOYHOTO
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MPOTHO3UPOBAHUS MUIPALMOHHBIX MPOLECCOB U
MO3TAITHONM aJanTalii K MEHSIOIIUMCS SKOHOMH-
YECKUM ycJOBUsAM. MIMuTalroHHass MOJENb Ha OcC-
HOBE MHOTOareHTHOI'O MOJX0Ja U reonH(pOopMaIu-
OHHBIX TEXHOJIOTUU MO3BOJISIET B PEAJIbHOM BpeMe-
HU CHUMYJIUPOBATh CIIOKHBIE B3aUMOJEHCTBUS Me-
Ky MUIPallMOHHBIM IIOBEICHUEM HAacCEeIeHUs |
SKOHOMMYECKUM pa3BUTHEM TeppuUtopuil. IIpose-
JICHHAs OI[CHKA KaueCTBa MOJICIH C MCITOJI30BaHM-
€M KJIACCHMYECKHMX CTaTUCTHYECKMX METOH0B obec-
IEYHUBAET MPUEMIIEMYIO HAJIE)KHOCTHb PE3YJIbTAaTOB
MIPOTHO3MpOBaHusA. B uTore, paspaboTaHHBIE CIie-
HapHbIE NPOTHO3bI B3aUMOBJIUSIHAS MUTPAIMOHHOMN
JVHAMHUKHA HAacCEJIEHUS U YPOBHS IKOHOMHUYECKOTO
pa3BHUTHUS TeppUTOPHUI OyIyT CrIOCOOCTBOBATh CO3-
JIAaHUIO YTPABIISIEMBIX CTPATETUM, HaINpaBICHHBIX
Ha ONTHMMM3ALMI0 MUTPAIMOHHBIX IPOLECCOB U
ONTHUMH3ALMIO YCIOBUN N7l YCTOMYHMBOIO pPa3BU-
TSI peruoHoB Poccuiickoit denepauuu B J10JIr0-
CPOYHOU NEPCIIEKTUBE.

Hccnedosanue evinonneno 6 pamxax Iocy-
oapcmeennozo 3adanusi YOUI] PAH Ne 075-
00571-25-00 ma 2025 2. u ma naanoewlii nepuoo
2026 u 2027 ce.
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FUZZY DECISION-MAKING ALGORITHMS IN A MULTI-AGENT MODEL
FOR ASSESSING THE INTERACTION OF MIGRATION ACTIVITY OF THE POPULATION
AND ECONOMIC DEVELOPMENT OF REGION

© M.M. Nizamutdinov, M.I. Akhmetzianova

Institute of Social and Economic Researches — Subdivision of the Ufa Federal Research Centre
of the Russian Academy of Sciences,
69, prospect Oktyabrya, 450054, Ufa, Russian Federation

The article analyzes the mutual relationship between the migratory activity of the population and economic de-
velopment of the region, based on the systemic interdependence of dynamics of economic and migration processes at
the regional level. The fuzzy model developed allows for more accurate modelling and analysis of choices and deci-
sions of individuals, as well as scenario analyses. The simulation model of mutual migration activity of population
and economic development of the region based on multi-agent modeling and geoinformation technologies was de-
veloped. Economic development of territories and migration level in the developed model was carried out.

Keywords: simulation model, migration, socio-economic development of the region, Republic of Bashkor-

tostan, fuzzy logic.



