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AHHOTALUA: Llenu. PaspaboTka MaTeMaTU4eCKOW Mo/Jeid AJ1s1 IPpOTHO3UPOBaHUs NoKa3aTeJsel co-
LJMaJIbHO-3KOHOMHUYECKOTO pa3BUTHUA pervoHa. [IpoBejieHHe BbIYUCIAUTENBHOT0 3KCIEpPUMEHTa C
pa3paboTaHHOM MO/Ie/IbI0 ¥ aHAJIN3 M0JIyYeHHBIX pe3yJIbTaTOB.

B npouecce ucciefoBaHus UCNOJAb30BaJUCh METO/bl CPAaBHUTEJbHOTO aHaJ/M3a, 0000IleHUH, CUC-
TEMHOro NMoAxo040B. MHPopMaLMOHHO-3MIIMpHUYECKON 6a30i UccefOBaHUsA ABJSATCA JaHHble De-
JlepaJIbHOU CJIy>K6bI TOCYJapCTBEHHOW CTAaTUCTUKHU U perMoHaIbHbIX OPTraHOB BJIACTH.
[IpoaHa/M3MpoOBaH CyLeCTBYIOLMHA MOAX0J K pa3paboTKe pervoHa/IbHbIX MPOTHO30B, BbISABJIEHBI
npo6JieMbl B perdoHaJbHOM NPOrHO3UPOBAHMM, CHIKAIOLIMe KayeCTBO NPOTHO30B. [IpeasoxeHa
aJbTepHaTUBHas MeToAuKa GOpMHUPOBAHHUS JOJITOCPOUYHBIX NIPOrHO30B COLUAJIbHO-3KOHOMUYECKOT0
pa3BUTHA pervoHa C MCNOJb30BaHHMEM pa3pabOTAaHHOW C  MCIOJIb30BAaHUEM CUCTEMHO-
JWHAMHU4YeCKOro IoJx0/ja MaTeMaTUYeCKON MOJIeJIbIO.

Hay4Has HOBU3Ha 3aKJiloyaeTcs B C/eAy0lleM: IpeJJio’KeHa HoBasi MaTeMaTH4yecKasi MOJieslb, pa3pa-
60TaHHasi Ha OCHOBe MOJeJH CUCTEMHOW JUHAMUKHY, AJ11 MOJeJIMPOBAaHUsl U NPOTHO3UPOBAHUA I10-
KasaTeJiel COLMaJbHO-3KOHOMHNYECKOT 0 Pa3BUTHA peTMOHa.

[IpescTaBeHHBIN IOAX0/ K IPOrHO3UPOBAHHUIO NTIOKa3aTe /el COLUaIbHO-9KOHOMUYECKOr 0 Pa3BUTHA
pervoHa No3BOJISIET NMOBBICUTb 3(QPEKTUBHOCTb MPOrHO3HOIO UHCTPyMEHTapUs U IpefoCTaBJIseT
JITIP BO3MOXXHOCTb ONlepaTHBHOIO YIIpaBJeHUs CUTyalueld B peruoHe. PazpaboTaHHas MaTeMaTUye-
CKas MOJiesIb CIOCOOCTBYeT yBeJIMUYEeHUI0 TOYHOCTH PerMOHa/IbHbIX IPOTrHO30B. [loka3aHbl pe3yJ/ibTa-
ThI IPOCHO3MPOBAHUA NIOKa3aTeJsel COLMaJIbHO-3KOHOMHUYECKOTro pa3BUTUA basakoBCKOro MyHUIU-
nasibHOro0 paiioHa CapaToBCKOU 06J/1acTH HA BpeMeHHOM uHTepBaJse [2011; 2021] rr.

KJIIOUEBBIE CJIOBA: MaTeMaTH4decKass MOJieJib, CACTEMHAsA IUHAMUKA, IPOrHO3UPOBaHUe, [I0Ka3aTe-
JIN COIMAJIbHO-3KOHOMHUYECKOT'0 Pa3BUTHSI.

MHO®OPMALIMA OB ABTOPAX:

HaTtanbs BaseHnTHHOBHA fIHAbI6AEBa, KaHAUAAT TEXHUYECKUX HaAyK, AOLeHT, basmakoBckuil ¢puiman
Poccuiickoi akaJieMUM HAapOAHOI0 X0351MCTBa U rocy/lapCTBEHHOM cayk06b1 npH [Ipe3unenTe Poccuii-
ckolt Penepanuy, 413865, Poccus, r. basakogo, yi. Yanaesa, A. 107, nat07 @inbox.ru
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M3MeHeHuss U TpaHcpopMaluu, NPOUCXO- CTpaHbl U PETUOHOB NpPeACTAaBJ/SAETCS BaXKHOU
Jslive ceroJHs B CTpaHe, JUKTYIOT He06Xo- 3ajlayeil A/ OpraHoB HCIIOJIHUTEJbHOW BJa-
JAMOCTb aJallTUBHOCTH PErMOHAJBHON IOJIH- ctu Poccuy, B XoZe pelleHUs KOTOPOH ompe-
THUKU. ITO 0COGEHHO aKTyaJIbHO JJsl CTpaHBbI, JleJISII0TCSI BO3MOXKHbIe CLieHapUU pPa3BUTHSA U
cocTosiled U3 MHOXXeCTBa PeruoHOB, UMeEIo- BBIAABJISIIOTCA HauboJiee ONTHUMasbHble Ha-
IMX CBOIO 0COOYI0 TPAeKTOPHIO pa3BUTHS, 6e3 IpaBJIeHUA perruoHaIbHOU COLIAJIbHO-
yyeTa KOTOpPOM NpHUHATHe OGOJIBIIMHCTBA 9KOHOMHUYECKOH MOJIUTHKH.
yIpaBJieHYeCKUX pellleHUl 6yJeT UMeTh Hera- B pa6orax A. 0. Kanuuudenko [1],
TUBHble NocjaecTBUA. [lo03TOMy NporHosupo- B. A. YeiiMeTOBOH, ObL/IM ONpejesieHbl 0COOeH-
BaHHe COLMAJIbHO-3KOHOMUYECKOT0 pa3BUTHA HOCTH COLIMAJIbHO-3KOHOMHUYECKOTO0 Pa3BUTHA
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peruoHoB. [Ipo6sieMaMu peruoHaJibHOrO MPO-
FHO3MPOBAaHUsA 3aHUMaIMCh Takxke A. P. BeJio-
ycoB, A. M. 3y6axun, A. I. T'panbepr [2],
I'. B.Topesnosa [3], O. C. [TuenuHLesB u ap.

B x0/1e TpoBe/IeHHOT0 UCC/IeJ0BaHUS ObLIU
omnpefie/ieHbl CleAylliue NPUYHUHbBI MPOTHO3-
HBIX OLIMOO0K, 3HAYMUTEJNbHO CHIXKAOLIUX Kaye-
CTBO PErHOHAJbHOTO MPOTHO3UPOBAHUSA:

- He NO0JIHas COTJIaCOBAaHHOCTD IleJied U 3a-
Jlad Ha pa3/IMYHBbIX YPOBHAX YNpaBJeHUs, YTO
CHOCOGCTBYET HEBBINOJHEHUIO IMJAHOBBIX CO-
[[MaJIbHO-3KOHOMMWYECKHUX NT0Ka3aTe/el;

- B IJIaHax 4 NPOTHO3aX OTCYTCTBYET y4yeT
0COGEeHHOCTeN CHAaGXeHHUsI pervoHa ompeje-
JIEHHbIMU pecypcaMM, B CHJy 4Yero MHOTHe
MJIaHOBbIEe TOKa3aTeJu He MOTyT ObITh J0C-
TUTHYTHI;

- CTaTUCTHUYECKUE JaHHble, IpeJoCTaBJide-
Mble NPeANPUATHAMM U OpPraHU3alydIMHU To-
poJia B OTJle/Ibl CTAaTUCTUKH, 3a4aCTyl0 SIBJSA-
I0TCS1 HEMOJIHBIMU U HETOYHBIMY;

- npu GOPMHUPOBAHHUH PETHOHAJIBHOTO MPO-
rHO3a Heo6XOAMMO YYUTHIBATh IieJIeBble IMOKa-
3aTesu ¢eJlepaJbHbIX U PErdoHaJbHBIX MPO-
rpaMM COIMaJIbHO-3KOHOMUYECKOTO pa3BUTHS;

- HeBepHBIN BbIGOD CLieHApHUs COLMAJIBHO-
3KOHOMUYECKOr0 pPa3BUTHS peruoHa: OH He
BCer/jla 00'b€KTUBHO OTpPaXKaeT peasibHble BO3-
MOXXHOCTH COLIMAJIbHO-3KOHOMHUYECKOr0 pas-
BUTHSI KOHKPETHOTO pervoHa [4];

- HeJIOCTAaTOYHO MCMOJIb3YIOTCS BO3MOXKHO-
CTH MaTeMaTHYeCKOTo Mo/ieJIupoBaHus [5].

[Ipu ¢opMHupoBaHHUU pPETHOHATBHBIX IPO-
FHO30B HCIOJB3YyeTcsl ciaefywoinas uHopMa-
I[Us: CIleHAapHble YCJIOBUS pa3BuTusa PO [6],
JIpyTUX FOCyAapCTB MUPA, JAHHbIE 0 KOJIeOaHU-
AX LleH Ha TOoBapbl NPOU3BOJAUTENENH-MOHO-
MOJIMCTOB M MPOYME CBeJEHUS, KOTOphIe NpeJ-
JlaraeT NpUMeHsTbh MUH3KOHOMpPa3BUTHUS PO.

PaccMoTpuM  CylecTBYHOLIYI0 METOLUKY
pErMOHaIbHOTO MPOTHO3UPOBAHUA Ha MpUMe-
pe bBanakoBckoro MyHMIMNAJbHOTO paloHa
CapaToBckoit obsactu (gasiee - BMP):

Heo6xoguMble /151 pa3paboTKH HPOTHO3a
CTaTUCTUYeCKHUe AaHHble 1o BMP akkymy.n-
pytorca «OTAesoM rocyJapCTBEHHOM CTaTu-
ctukd B r. CapaToB Ne2 (BkJjIOYas crenyasiu-
CTOB B I. bastakoBo)».

MeToauyeCcKOW OCHOBOM MpPH OLIEHKE TEKY-
I1ero COCTOSIHUSI COI[Ma/TbHO-9KOHOMUUYECKOTO
pasButus BMP aBasioTca «CueHapHble ycJio-
BUs, OCHOBHble NapaMeTphbl MPOTHO3a COLHU-
aJIbHO-3KOHOMHWYECKOT0 pa3BUTUA Poccuid-
ckot Penepanuu U npesesibHble YPOBHU LiEH
(TapudoB) Ha ycayru KoMnaHui UHPpPaACTPYK-
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TypHOTro cekTopa Ha 2016 roJi U Ha MJIaHOBBIN
nepuog 2017 u 2018 rozos».

CmenyanucraMu OTZAesla 3KOHOMHYECKOTO
aHaJIu3a ¥ pOTHO3UpPOBaHUA afJMUHUCTPALU
BMP Ha ocHOBe CTaTUCTUYECKUX JAaHHBIX pas-
pabaThIBalOTCA MPOTHO3HbIE 3KOHOMETpUYe-
CKHe MOJIeJIy.

[Ipy 3TOM 3aNONHAKTCA CTaHAAPTHBIE TAb-
JuuHble ¢opmbl (2I1) ¢ mpuMeHeHUEM MeToO-
JAUYEeCKUX peKOMeHJallui, KOTOophble Ccleluya-
JIUCTBl OTJAeJa 3KOHOMUYECKOTO aHajav3a U
MPOTrHO3UPOBAHUS MOJYYAKOT K3 YNpaBJeHHUs
aHaJii3a Y MPOTrHO3UPOBAHUS a[MUHUCTPALUU
MyHUIMNAJbHOTO o6pa3oBaHus «l'opox Capa-
TOB».

PaccuMTaHHble MPOrHO3HbIE 3HAYEHUS IO-
KasaTesiell ColMabHO-3KOHOMHUYECKOT0 pas-
BuTHa BMP nomemarorca B 'AC «YnpaBieHue»
U ucnoabsytotcsa JIIIP pasiuyHbIX ypoBHEU
BJACTU B KayeCTBE OCHOBBI /[Jisi MPUHSTHS
yrnpaBJeHYeCKUX pelleHud [7].

OfHako MUPOKO NpUMeHsIEMble COTPYHU-
KaMU OTJejla 3KOHOMHWYECKOro aHajau3a |
MPOTrHO3UPOBAHUS 3KOHOMETPUYECKUE METO-
Jibl pa3paboTKU MPOTHO3HOU MOJIEJIN He BCe-
r/ia N03BOJIAOT NOJIYYUTh JAOCTOBEPHBIE MPO-
THO3bI, MMOCKOJIbKY He TNpeJCKa3blBalOT MOSIB-
JleHhe KPU3UCHbIX TEHJEeHIUW B 3KOHOMUKeE
pervoHa. [loaTomy pss moBbilieHUus 3ddex-
TUBHOCTU pPa3pabOTKHU PErdoOHaNbHBIX MPO-
FHO30B HEOOXO/IUMO MCIO0JIb30BaTh aJbTepHa-
THBHbIE MaTeMaTH4YeCKUe MeTO/lbl U MO/IeHy,
HanpuMmep, MOJeJb CHCTEMHOW JMHAMUKH, UC-
M0JIb3yEMYIO [IJIS1 aHaIU3a CI0XKHBIX 3KOHOMU-
YeCKUX U COLMAJIbHbIX MTPOIECCOB U SIBJEHUH.

Mopenb cUCTeMHOW AWHAMHUKH COJEPKUT
c/leAyolle 3JIeMEHTbl: CUCTEMHBbIE YPOBHH
(manee - mozenMpyeMble NepeMeHHbIE), KOTO-
pble SBJSIOTCA aKKyMyJsliMed B NeTJsX 00-
paTHOU CBA3U; NMOTOKH, NepeBUTAIOLINE CO-
Jlep>KMMoe MeXJy YPOBHAMMU; MpoLefyphl pe-
IIeHU U, KOTOpble U3MEHSAIOT TeMIlbL [Ipoueay-
pbl pellieHUN C YPOBHSIMU COEIUHSIIOTCS C TO-
MOIIbI0 KaHa/l0B MHbopMauuu. [ mMozesu-

pyeMbIX mepeMeHHbIX Xi(t),! T L7 cocrapna-

toTca suddepeHIManbHble YpaBHEHHUS:

dX,() .o
SE=X0-X 0 )

rae XT @0/ X7 (@) MOJIOXKHUTEJIbHBINA/ OT-
puLaTeJbHbIM TeMI CKOPOCTH MNepeMeHHOU
Xi(t), comepxaliuii Bce AeTepMHHAHTHI, CIO-
co6CTByOIIME POCTy / YObIBAHWUID aHAIU3U-
pyeMoil nepeMeHHOH.
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JonycTuM, 4to TeMnbl AUbPepPeHITUPYIOTCS HA MpPoU3BeieHUe QYHKIIUN, 3aBUCAIIUX TOJbKO OT
$aKTOpOB, ABJSOUIUXCI COBOKYTHOCTbI) OCHOBHBIX NePEMEHHbIX — QYHKIIMNA MOJeJUpyeMbIX Nepe-

MEHHDbIX:

X0 = X0, (0,3, (0003, () = fEV, (O, FV, (0, FV, (D) = L (FV,(0) [ (FV))-..f, (FV, (1)) (2)

rae FVj=gj(yil(t)...yix(t))-BHemnue ¢ak-
Topel, npuyeM X=X(j)<n, k=k(j)<n (uucnao
CUCTEeMHBIX ypoBHel) [8].

Ha cnepywomem stane ¢popMupyeTcs CHC-
TeMa HeJMHEeWHbIX, HEeOAHOPOJHBIX, Pa3HO-
TEMIOBBIX, HeCTAallMOHApHbIX AubdepeHIH-
aJbHBIX ypaBHEHHWU. 3Ha4yeHUs MoJeaupye-

MBbIX MepeMeHHbIX Xi(@,i=Ln paccyuThIBa-
IOTCs U3 pelleHUs] CUCTeMbl ypaBHEHUH Ha 3a-
JJAHHOM BpeMEHHOM HHTepBaJie C 3aJJaHHbIMU
HavyaJIbHbIMHU YCJOBUSIMU. BHelllHUe (aKTOpHI
FVi(t) usMmepsitoTcs 160 B KadeCTBEHHOU
mKase, M60 B KOJMYECTBEHHOUW. B pacyerax
HCIOJIb3YIOTC HOPMUPOBaHHbIe 3HAYeHHUs

sz,.*(z)zﬂ(:),izl,k;

daKkTopoB: i

rae VFi(t) - Tekyliee 3HayeHHe MepeMeH-
HOU B yMcJeHHOU 1mKase, VFiH - HopMupoBoy-
HbI Ko3pouiueHT. [Ipeanosoxum, 4To Bce
MO/JleJIUpyeMble TMepeMeHHbIe SIBJSAITCA KO-
JINYeCTBEHHBIMU. B pacdyeTax NpHUMEHSOTCS
HOPMHPOBAaHHbIE 3HAYEHUS MO/JeINPYEMbIX
nepeMeHHbIX, pacCcYuTaHHble MO0 dQopmyJe:

o Xt
X =219 o,

i rae Xi(t) - Tekyuiee
3HaYeHHe MOJIeJIUpyeMOi nepeMeHHOH, omnpe-
JleJIeHHOe B YMCJIeHHOH Likase, XiH - HOpMHU-
POBOYHBIH K03douieHT (3HAYEHHUs Tepe-
MeHHbIX B 2011 roay).

BribepeM MopeupyeMble epeMeHHble XiR

® b= 1;11, KOTOpble NpPEeACTaBJSIOT CO60M
N0J60PKY, XapaKTepHU3yIOLlyl0 yPpOBEHb COLH-
aJIbHO-3KOHOMHYeCcKoro pa3sutus BMP [9]:

X1R(t) - YHUC/IEHHOCTh MOCTOSIHHOrO Hace-
JieHus (ThIC. YeJl.);

X2R(t) - 3aHATO B 3KOHOMHUKE, Bcero (ThIC.
YeJIOBEK);

X3R(t) - yncaeHHOCTb 6e3paboTHBIX, 3ape-
TUCTPUPOBAHHBIX B [IeHTpe 3aHATOCTH

HaceseHUs (Ha 1 gHBaps cieAymoolLero 3a
OTYETHBIM roja) (JeJ.);

X4R(t) - ypoBeHb 6e3paboTullbl, %;
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X5R(t) - cpegHeMecsaunas 3apmarta (pyo.);

X6R(t) - mpoJO/IKUTENBHOCTh XKU3HU Ha-
cesieHus (J1eT);

X7R(t) - cymMMapHbIi BbIGPOC 3arpsi3HSI0-
IIMX BelecTB B aTMocdepy (ThIC. TOHH);

X8R(t) - MuUrpaiyoHHbIi NpupocT (JeJ.);

X9R(t) - 00bEM OTIPYKEHHBIX TOBapOB
COGCTBEHHOTO NPOU3BOJCTBA, BbINOJHEHHBIX
paboT M YCJAYr NPOMBIIJIEHHBIMU MpeJIpu-
aTusaMu (MapA. pyoJiei);

X10R(t) - 06'beM MPOM3BOACTBA NPOAYKLIUHU
ceJIbCKOro xo3daicTBa (B paKTHUYeCKH AeHCT-
BYIOIIMX I[eHaX), MJIH. py6.;

X11R(t) - uHAEeKC NOTpebUTENbCKUX 1EeH 110
CapaToBCKOH 06J1aCTH.

Tak kak MojenupyeMble NepeMeHHble fB-
JIAI0TCA abconoTHBIMU [10] W 3aTpyAHAIOT
pacueTsl, UX C/lelyeT HOPMHUPOBAThb C MpUMe-
HEeHUEM HOPMHUPOBOYHBIX KO3QQUIUEHThl -
3HAa4YeHUH MoJie/MpyeMblX IepeMeHHBbIX B
2011 ropny.

[l WToCTpauuu NPUYUHHO-CIe/CTBEH-
HBbIX CBfI3el MeXJy MOJe/JMpyeMbIMU Ilepe-
MeHHbIMU X1R(t)-X11R(t) mpumeHsieTcss opr-
pad, npeAcTaB/ieHHBIN Ha puc. 1.

Puc. 1. OpuenTHpOBaHHDIN rpad
B3auMocBsased mexxay X1R(t)-X11R(t)

PaspaboTaHHass MaTeMaTHU4yecKass MOJEJb
ayig BMP nMmeer Bu:
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)

R
B e R+ M) fo (X0 f (X9 = (SO +VZ0) + U0 Fro(X )
1
dx f () 1 )
- X (P + R()+W (1) + Bis(t) + VT (1)) - /(X)) f7(X10) - fs(Xo) - f15(Xg) =
—(SO+ZBO)+Ub()+ E) - fi3(X1) - fia(Xs) - fo(X3)5
R
EE L) (PO 100+ SBO)- £i(X)) is(X) = (Bis(0) +VT (1)
3
ax e 1 ) .
—a XF (Ub(t)+ D)+ 1(1)) - f5( X))+ fio(X3) - f6(X3) - fio(X3) = (Bis () + VT (1) + Q(2) + E(1)) - fi6(X5);
axf@ 1 . . : .
o XR*'(Shmin(t)+Bg(f)+Pr(t)+Xg(f)"'Xlo(f))’f24(X9)'f25(X10)—([(f)+Bd(t))'fze(Xu)'fzx(Xu)';
5
R
% = XLR ~(Sc(t) + ShB (&) + SB(1)) = (Sh,, (1) + VZ (t) + S(t) + ZB (1)) - foo(X;);
6
d R
B L 0+ X0+ PZO) (X fn (Xig) = Ze(0)
1 X!
dx &) 1 X X . )
Y F%U(t)+Ub(t)+SC(t)+W(t)+SB(t))’le(Xg)'f17(X5)'fu(X4)—(VT(t)+ Bis (1)),
8
axg@ _ 1 .
—a = X9R* (PO + D)+ F@)+In(t)+ PZ(t) + X,,(1) - f3(X)) [30(X10) = U@+ Ub (1) + (1)) - fi3(X4)* [ (X11)s
axfe 1
T = (PO DO+ F@+ (1) + AZ (@) + Xy (1)« (X)) = U@+ Ub(O) + 1) fiy (Xo)+ s (X
10
R
PNO _ U+ Ubw + M)+ BA0) - f(X,) - Be(0);
dt X1
[Ipunateie B Mojeau (3) o603HaueHUs

BHellIHUX pakTopoB VFi(t):

1(t) - uuodasauus (%);

D(t) - 4UCIeHHOCTb 3KOHOMUYECKH aKTUB-
HOTO0 HacesjeHus (4es.);

W(t) - npepyoxeHue TPYLOBBIX PeCYpCOB
(gen.);

P(t) - yvcneHHOCThb HacesieHUs (deJ.);

Pm(t)- cpefHeylIeBOU 0X0/J| HaceJeHUs
(py6.);

F(t) - donp paboyero BpeMeHu (4es.-gH.);

Ub(t) - yvciieHHOCTb 6e3paboTHBIX (Yesl.);

M(t) - 06'beM MUrpauuu (yesn.);

E(t) - cpepuss 3apaboTHas niarta (pyo.);

Sc(t) - cpeiHeAylIeBble JOXO0/bl HaceJleHuUs
(py6.);

Bis(t) - KOoIM4eCcTBO YaCTHbBIX MpPeANpPUHU-
Maresiel (de.);

Shmin (t) - TIPOXXUTOYHBIA MUHUMYM (py0.);

VT(t) - cipoc Ha TPy[, B pa3/JIMYHBIX OTpac-
JISIX HAPOJHOT0 X0351MCcTBA (4Yesl.),

Bd(t) - nedunut 6r10mxeta (pyo.);

Bg(t) - npodunut 6romxera (pyo.);

In(t) - paamep uHBecTUIMH (pyo.);

Q(t) - 3aTpaTbl Ha 06y4YeHHe U MEePEenoaro-
TOBKY KaZipoB (py0.);

U(t) -ypoBeHb 6e3paboTulisl (%);

Pr(t) -ypoBeHb MOTPeOUTENbCKUX I€H
(py6.);

Shpr— 4UC10 3aperucTPUPOBaHHbBIX IPECTY-
IJIEHUH;
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PZ(t) - 4ucio NPOMBIIJIEHHBIX MpeJnpH-
ATUH;

VZ(t) - o6beM BBIOPOCOB 3arpsi3HAMIIUX
BellleCTB B BOJy, IOUBY, BO3AyX (y.e[.);

Ze(t) - 3aTpaThl Ha OXpaHy OKpy:Katolei
cpenpt (pyo.);

S(t) - KOIMYECTBO YMePIIUX (YeJL.);

ZB(t) - 4ucio UHPEKIMOHHBIX 60JIbHBIX
(gyen.);

ShB -4ucno Koek B 60/bHULAX (e]1.);

SB(t) - 4MCIeHHOCTb HaceJleHUs C JJ0X0/J0M
HIDKe MPOXKUTOYHOr0 MUHUMYMa (4eJL.).

B Mozenu Takke HCNoOJb3YOTCH QYHKIHO-
Ha/IbHblEe 3aBUCHUMOCTH fi(X;), mpeaHa3HAYEH-
Hble Il ydyeTa B3aUMOBJIMSHUA MOJesupye-
MBbIX IepeMEeHHbIX:

f1(X;) - 3aBUCHMOCTb YMCJAEHHOCTU 3aHf-
TBbIX B 3KOHOMHKe OT YMCJEHHOCTH MOCTOSH-
HOT'O HaceJIeHHUS;

£(X;) - 3aBUCUMOCTb 06beMa OTTPYKeH-
HbIX TOBAapOB COOGCTBEHHOI'O IPOM3BOJCTBA,
BBINOJIHEHHBIX PabOT MU yCJyr NPOMBbILLIEH-
HBIMU NpeANpUATHAMU OT YUCJIEHHOCTH IO-
CTOSIHHOT'O HaceJIeHUs U JIp.

dyHKUMOHA/IBHbIE 3aBUCHUMOCTHU OIpeje-
JIfeTcs Ha OCHOBe KOppeJIsliMOHHO-
perpecCHoOHHOro aHaji3a, U UMEKT BUJ IO-
JIMHOMOB 3—-4 CTelleHHU.

[IpoBepka aZileKBaTHOCTH pa3paboOTaHHOU
MaTeMaTH4eCKOM MoJie/d OCYyLeCTBJSAETC C
MCI0JIb30BaHUEM PETPOCIEKTUBHBIX JAHHBIX.
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Ha puc. 2 npuBejieH rpadpuk AMHAMUKH MOKa-
3aTesiell COLMAJIbHO-3KOHOMUYECKOr0 pa3BU-
Tust BMP Ha nunTepBase [2011; 2021] rr.

W13 rpaduka BUAHO, YTO 3HAYEHUS MOKa3a-
Tesiell COIMa/IbHO-9KOHOMHYECKOT0 Pa3BUTHS
X1, Xz, X5, X6, X7, X, Xo, X10, X11 Ha MIPOTHO3HOM
vHTepBasie [2018; 2021] sieT BBIpacTyT He3Ha-
YUTeJIbHO. 3HaUueHUd nokas3aTtesaed X3 Xy cHU-
3ATCA TaKKe He CyllecTBeHHo. B Tabsuue 1
NMpUBeJieHbl 3Ha4YeHUsd (GAKTUYECKUX U IPOo-

THO3HBIX nokasaTeJsen
3KOHOMMYECKOro pa3Butusa bMP.

TakuM 06pa3oM, MpeAcTaBJeHO ONHCAaHUE
pa3paboTaHHOM HAa OCHOBE MO/IeIM CUCTEMHOMN
JAUHAaMUKU MaTeMaTU4eCKON MoJesd AJs Ipo-
THO3UPOBAaHUS  TMOKasaTeJell  COLMaJbHO-
3KOHOMUYECKOro pa3BUTHUsS pervoHa. [Ipuse-
JleHbl pe3yJIbTaThl BbIYMCJIUTEJIBHOTO 3KCIie-
puMeHTa no BMP Ha BpeMeHHOM HHTepBaJe
[2011; 2021] rr.
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Puc. 2. lunamMuka nokasaTesieil COUaIbHO-3KOHOMUYECKOro pa3BuTisa BMP Ha unTepBase
[2011; 2021] rr.

Ta6suna 1
dakTHyecKre ¥ IPOrHO3HbIe 3HAYEHHUS I0Ka3aTeJiell COLMaIbHO-9KOHOMUYECKOT0 pa3BuTust BMP
X; | 3nauenue nmokazareisi Toxet
! 2011 2016 2021 (mporHo3)
X YHUCIIEHHOCTD MTOCTOSTHHOTO HACETECHSI (ThIC. Yell.) 218,3 211,5 213,93
""| HopmupoBammsie oTHOCHTETbHO 2011 T. 1 0,969 0,98
3aHITO B 9KOHOMHUKE, 63.8 56.6 58,7
X, | Bcero (ThIC. UEIOBEK)
Hopwmuposannsie otHocutensHo 20111, 1 0,887 0,92
YucieHHOCTh 0e3paboTHBIX, 3apEeTUCTPUPOBAHHBIX B 986 389 739,5
X; | meHTpe 3aHATOCTH HaceJIeHHUs (4el.)
Hopmuposannsie otHocutensHo 2011 . 1 0,902 0,75
Y YpoBens 6e3paboTutpl, % 0,9 0,7 0,63
* | Hopmuposannsie otHocHTeI5HO 2011 1 0,778 0,7
Y. CpeanemecsuHas 3apruiata (pyo.) 17 369 25479 28137
° | Hopmuposanmbie otHocuTensHo 2011 . 1 1,467 1,62
X TTpooIKUTENNLHOCTD KU3HH HACEICHUS (JIeT) 69,9 67,8 71,6
% | Hopmuposanmsie otHocuTensHO 2011 . 1 0,97 1,024
BasoBoii BEIOPOC 3arpsA3HSAIONINX BEMIECTB B aTMO- 9,97 6.7 6,78
X; | chepy (TBIC. TOHH B TOT)
Hopwmuposannsie otHocutensHo 2011 T. 1 0,672 0,68
Xs | MurpanmoHHBIH puUpocCT (Yer.) -949 =711 -845
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X; | 3HaveHme mokazarens Toner
! 2011 2016 2021 (mporHo3)
Hopmuposanssle otHocuTensHo 2011r. 1 0,749 0,89
OOBbEM OTIpY>KEHHBIX TOBAPOB COOCTBEHHOT'O IIPOU3-
y, | BOACTBA, BBITOJNHEHHBIX paboT H yCIIyT NPOMBIIILICH- 86,7 131,1 143,1
? | HpIMH TIpeMPUATHAMH (MIPA. PYO.)
Hopmuposanssle otHocuTensHo 2011r. 1 1,512 1,65
O0beM POU3BOJCTBA MPOAYKIIMHU CEIILCKOTO X035~ 2 568.7 46145 5060,3
X9 | cTBa, MIH. pYO.
Hopmuposanssle otHocuTensHo 2011r. 1 1,796 1,97
Wunekc norpedburensckux e no CaparoBckoii 00- 104 105.5 131,04
X;; | nactu
Hopmuposanssle otHocuTensHo 2011r. 1 1,014 1,26
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MODELING AND FORECASTING INDICATORS OF SOCIO-ECONOMIC DEVELOPMENT
OF THE REGION

N. V. Yandybaeva
Russian Presidential Academy of National Economy and Public Administration,
Balakovo, Russia

ABSTRACT:

Purprose. Development of a mathematical model for predicting indicators of socio-economic develop-
ment of the region. Carrying out a computational experiment with the developed model and analysis of
the results obtained.

Methodology. In the process of research, the methods of comparative analysis, generalizations, a sys-
tem approach were used. The information-empirical base of the research consists of the data of the
Federal State Statistics Service and regional authorities.

Results. The author analyzed the existing approach to the development of regional forecasts, identified
problems in regional forecasting, reducing the quality of forecasts. An alternative method of forming
long-term forecasts of socio-economic development of the region using the mathematical model de-
veloped using the system-dynamic approach is proposed.

Scientific novelty. A new mathematical model, developed on the basis of a system dynamics model, has
been proposed for modeling and forecasting indicators of socio-economic development of the region.
Scientific novelty. The presented approach to forecasting indicators of socio-economic development of
the region improves the efficiency of forecasting tools and provides decision makers with the ability to
manage the situation in the region promptly. The developed mathematical model helps to increase the
accuracy of regional forecasts. The results of forecasting indicators of socio-economic development of
the Balakovo municipal district of the Saratov region in the time interval are shown [2011; 2021].

KEYWORDS: Mathematical model, system dynamics, forecasting, indicators of socio-economic devel-
opment.
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