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NUMUTALIMNOHHOE MOJAEJUPOBAHUE
IMPOLHECCOB MUI'PAIIUM HACEJIEHHUSA B YCJIOBUAX
PBIHOYHOM YKOHOMUKHA

T'ankoea JI.B.

Paccmampusaemcs ucnonvzosanue umumayiOHHO20 MOOEIUPOBAHUSL
MUSPAYUOHHBIX NPOYECCOB HACENEHUSL, KAK OOHO20 U3 MEMOO08 Pecyiupo-
BaHUSL YUCTEHHOCIU HACELEHUS 8 YCLOBUSIX PLIHOYHOU IKOHOMUKU.

Llenv uccnedosanun: nocmpoenue UMUMAYUOHHOU MOOeau OJis
onpeodenenus ONMUMATbHO20 KO Guyuenma muepayuu ¢ yeivro noo-
0eparcanisL COOMBEMCmMaEYoue20 YpOBGHs JCUIHEOeSTMETbHOCU MPYOO-
CNOCOOH020 HACENeHUsL 8 YCIOBUAX PLIHOYHOU IKOHOMUKU.

Memoowvl u uncmpymeHmol: UCNONb306aH OUATEKMUYECKUT MEMOO
KAK 00Wull HayuHblll Memoo NOZHAHUS, NpUemMbl U UHCHPYMEHMbL CU-
CMEMHO20, CPABHUMENbHO20 AHAIU3A U 0DOOWEHUL; MEMOObL U UHCIPY-
MEHMbL UMUMAYUOHHO20 MOOETUPOBAHUSL.

Pezynvmamul: onucan nooxoo K uccie008anu0 MUspayUoOHHbIX npo-
yeccos Ha baze a2eHmHO20 UMUMAYUOHHO20 MOOCTUPOBAHUSL KAK OCHO-
6bl AHATUMUYECKOL 00PAOOMKU NOYUEHHBIX OAHHbBIX.

Oonacmov npumeHnenusn pe3yibmMamos: pykogooumenu KoMNanuil
npu peuteHuu 8ONPOCco8 ONpeoesetus ONMUMAIbHO20 KO puyuenma
MuSpayuu Kax 0OHOU U3 COCMABIAIOUUX dIeMEeHMA PoIHOYHOU UHppa-
CMPYKMYpPbl 8 YCI0GUAX YUDPOBSUZAYUL IKOHOMUKU.

Knwouesvie cnosa: muepayus,; nonyisiyus; 8aKancuul;, 0eKOMnO3Uyusl,
MOOEUPOsanue; UMUMAayusl, a2enm

SIMULATION MODELING OF POPULATION MIGRATION
PROCESSES IN A MARKET ECONOMY

Gajkova L.V.

The article considers the use of simulation modeling of migration
processes of the population as one of the methods of population regula-
tion in a market economy.
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Purpose: construction of a simulation model for determining the
optimal migration rate in order to maintain the appropriate level of the
working-age population in a market economy.

Methodology: the dialectical method is used as a general scientific
method of cognition, techniques and tools of system, comparative anal-
ysis and generalization; methods and tools of simulation modeling.

Results: an approach to the study of migration processes based on
agent-based simulation modeling as the basis for analytical processing
of the obtained data is described.

Scope of results: managers of companies in solving the issues of deter-
mining the optimal migration rate as one of the components of the market
infrastructure element in the conditions of digitalization of the economy.

Keywords: migration, population, vacancies, decomposition; mod-
eling, simulation; agent

Beenenue

OmHAM U3 METOMIOB PETYIUPOBAHIS YUCIEHHOCTH HACEIICHUS SBIIS-
eTCsl MUTpaLvs HaceNleHus. Murpariys HaceJIeH!s OKa3bIBaeT OTPOMHOE
BIIMSIHUE HA BCE CTOPOHBI KU3HH UEJIOBEKa — SKOHOMUYECKYIO, COLUAb-
HYI0, KyJABTYPHYIO, TonuTH4ecKyto [15]. [ToaTomMy n3ydeHue Murparu-
OHHBIX TIPOIIECCOB HACENEHHs KaK dJIeMEHTa PIHOYHOW MH(PACTPYK-
TYpBI B YCIOBHAX HHU(DPOBHU3AIMHA SKOHOMUKH CTAaHOBATCS Hanbolee
AKTyaJbHBIMH.

Ha ceropssmamii A€Hb OJJTHUM W3 MOIITHBIX IIEHTPOB MPUTHKSHUS IS
murpanToB Jlampaero BocToka, 3amannoit u Bocrounoit Cubupw, a Tak-
ke OIKHeTo 3apy0exbs seisiercst HoBocuOupckas ooiacts. Murparnm-
OHHBII MoTOK HoBOCHOMPCKOM 0071acTH CKITabIBACTCS U3 TPEX COCTAB-
JIIOIIMX: MUTpaluu ¢ peruonamu Poccuiickoit @enepanuu, MUrpanuu
co ctparamu CHI™ n Murparum co cTpanamMu JaJbHETO 3apyoeskbs [13].

Leap uccnenoBanus

W3ydenne MUTpallmOHHBIX MIPOIleccCOB MMeHHO B HoBocuOupckoit
obmacth, nmeatpe Cubupckoro geneparbHOTO OKpPyTa, MPEICTABIASTCS
HanOoJiee MHTEPECHON TEMOU MCCIIeIOBAHNUS.
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udpoBuzaius SKOHOMHUKH 000CTpHIIa Pa3BUTHE IU(POBBIX METO-
JIOB, TEXHOJIOTHH, CIIOCOOCTBYIOIIUX POCTY KOHKYPEHTOCIOCOOHOCTH
KaK OT/ICTIbHBIX KOMITAHWUH, OpTaHu3aIui, PUpM, TaK U HENbIX OTpaciel
HapOJIHOTO XO3sicTBa 1 TpeOyeT BHEApPEHHE Bce Oosee Ka9eCTBEHHBIX
1M(POBBIX MOAXOMA0B OIIEHKH XO3HCTBCHHOM JIeATSIILHOCTH [ 14].

O0bekToM Uccie0BaHts BEIOpaHbI JTIOAM (HacelIeHue ), KOTOpbIE CO-
BepIIAOT MUTpanuto. [IpemmeTomM MoeTMpoBaHNs OTIPEIEIICH MPOIIEeCC
MUTPAIUN HACETICHHUS.

Lenbto nccnenoBaHus SIBISICTCS TOCTPOCHUE areHTHONW UMHTAIOH-
HOMW MOJIEITH JUTS1 OTIPEACIICHHS] ONITUMAILHOTO KOA(QPHUIIEHTa MUTPAIIUT
B HoBocnOupckyro 001acTh, KOTOPEIA OyeT 0TOOpaXKaTh MOJI0KHUTETh-
HBIN TIOKa3aTellb OKyIaeMOCTH WHBECTHUIHH [2] Ha MOTPeOUTETHCKOM
PBIHKE € IENBIO TTOJICPKAHUSI COOTBETCTBYIOIIETO YPOBHS KHU3HEC-
SITEIBHOCTU TPYZIOCIIOCOOHOTO HAaceJeHUsI 0COOCHHO B YCIOBHUSIX PbI-
HOYHOW YKOHOMUKH.

MeTonsb! uccae10BaHUA

[Ipouecc nepeceneHus cOOTEYECTBEHHUKOB 10 TOCYAAPCTBEHHOMN
porpaMMe COCTOUT U3 TPEX OCHOBHBIX ATAmoB [6, 5, 12], npeacras-
JIEHHBIX Ha pUCYHKE 1.

MUIPALIMA HACENEHUA

— | e
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Apantauma
peleHnA nepemelleHue

1. BbiGop roposa 8 COO 1. BbiGop AaThl M BPEMEHH 1. MOMCK Munba
2. OueHKa 3aceNeHHOCTH nepeeja 2. TNowmck pabotsl
3. OueHka paboyux mect 2. Beibop TpaHcnopTa 3. NocrynneHue B By3
4. OueHKa 3Konoruu 3. OcywectaneHue 4. O6yctpoicTeo
5. OueHka y4yebHbIX nepeceneHua 5. Peructpauma s

3aBe/eHHH 4. MpubbiTHe Ha MecTo MHFPaLMOHHOE CayHbe
6. MpuHaATHe BCENeHUA

OKOHuaTenbHoro

peweHua

Puc. 1. Drarbl MUrpanuu HaceJIeHU
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Iepsviii sman. Ha ocHoBann# nH(OPMAITUH O TOCYJapCTBEHHOH IPO-
rpaMMe COOT€4eCTBEHHUKOB, pazMmenieHHbIi B CMU B pernonax CHI™
JanbHero 3apyOeKbst, TIOAN 3HAKOMSITCS C YCIIOBUSMH JaHHON POrpam-
MBI, OCHOBHBIMH dTallaMH ¥ OOJIACTSIMH, YYaCTBYIOIIIUMH B TIPOTPaMMe.
3areM 3aMHTEpeCOBaHHBIC JIMIIA MTOAIOT 3asiBKY B YIIOJIHOMOYEHHBIE
OpraHbl, pacCHOJI0KEHHbIE HAa TEPPUTOPUN UX TIPOKUBAHMSL. 3asBKa MO/~
JISKUT paccMoTpeHuto B PenepaabHOR MUTPALMOHHON CIIy:K0€ U Ha
OCHOBAaHHHW MPOBEPEHHBIX JAHHBIX JIUIO0 WH(OOPMHUPYIOT O MPUHSITOM
pemrennu. 3asiBKa MOKET ObITh 0J00peHa min oTkiIoHeHa. Ecin 3asBKa
0700peHa, TO JIMILY BBIIAIOT CBUACTENLCTBO YUaCTHUKA IIPOTPAMMBI.

Bmopoii sman. Ha 3ToM 3Tane y4acTHUK BBIOMpAeT MapLIpyT 10 BbI-
OpaHHOTO TOpO/Ia, MMOKYyTaeT OUIET U 0(OPMIIIET TOBAPHO-TPAHCIIOPT-
HYyI0 HakJaaHylo g 6araxa. Ilocime mpuOBITHS HAa MECTO BCENEHUs
YYaCTHHK JIOJDKEH 3apEerCTPUPOBATHCS B OpPraHax U MOCTABUTh OTMETKY
B CBOEM CBH/IETEIILCTBE.

Tpemuii 5man. Y4acTHUK 00513aH OIYYHUTh pa3pelieHne Ha BpeMeH-
HOe npoxuBaHue Ha Tepputopun PD. Ilocie 3TOro ynoaiHoMoueHHbIH
COTPYAHUK 00513aH CONPOBOJIUTH yYacTHHKA HA BPEMEHHOE MECTO Mpo-
YKUBAHHE U MTPEUIOKUTH BAKaHCUU. Y YaCTHUK MOXKET [TOJaTh 3asBICHHE
0 BBITUIATE KOMIICHCAIIMH TI0 3aTpaTaM Ha Tepees3] U OTUIaTy 3a XKIITbE.
Uepes onpeneneHHOE BpeMs IPOBOAUTCS OTIPOC YIACTHUKOB O COCTOSI-
HUU pa3MeIIeHNs X Ha MECTE BCEJICHMUS.

OnHNM U3 CBS3YIOUINX YJIEMEHTOB JOTMKH UCCIIEyEMBIX ITPOLIECCOB
1 M(POBBIX TEXHOIOTUN HA CETONHAIIHUNA JIEHB SBISETCS METOOIIO-
rust Hotarwit SADT [11]. cmonb3ys 3Ty METOOJIOTHIO, JIOTHKY ITAllOB
MUTPAIMK B OOIEM BHJIE MOXXHO OTOOPa3UTh CIEAYIOIIMM 00pa3oM
(pucynok 2). HauanenbiM 3Tamnom sasisiercs: «HeoOxonumocTs B mepe-
e3/ie». 3aBepIalonux dTana MOKeT ObITh ABa — «OcTarhcsi Ha MecTe
KUTEIBCTBA» (€CIIM OTCYTCTBYET (paKTOp, BIMSIOMNN Ha peIIeHue) u
«Y4acTHHK Ilepeexall B MECTO BCEJIEHUs». DTalbl, COCPEOTOUEHHbBIE
B LICHTPE AMarpaMMbl, JEKOMIO3UPYIOTCS Ha Ooiee HUKHUN YPOBEHb.

B uccnemoBanny 6a30i IS MOCTPOSHISI IMATAITHOHHOW MOMIEITH OBLT
BbIOpaH stan «[IpunsaTue pemenus». Ha pucynke 3 mokazaHa JeKOMITO-
3unms srana «lIpunsatue pemenus» B Metonoioru SADT [8]. Crauana
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areHThl B MOJICNH 110 33/IaHHBIM TTapameTpaM OyIyT OLICHWBATh TOPOJIa B
CubupckoMm (enepanbHOTO OKpyTa, €CIIM X HE yCTpanBaeT HU OJIMH BapHu-
aHT, To pyHKUMs «BBIOOp Apyroro roposnay 03HavaeT, 4To areHT HOKUHET
Mozenb. Koneunas (ynkius « [ IpuHsATHE OKOHUATEIBHOTO PELICHUSD OT-
paskaeTcsi Ha MOJICNH, JTH0O0 TepeMelieHreM areHTa B ipyroii ropoxa Cu-
Oupckoro ¢eaepaabHOro OKpyra, JM00 areHT OCTaeTCsl B CBOEM Topojie.

OcTaThch Ha

BuiGop ropopa
B CHBMPCKOM
@0

Puc. 3. lexommnosunus stana «[Ipunstue pemenus» B merogonoru SADT

Pe3yabTaThl Hccae10BaHUS U HX 00CYKIEHHS

OOBeKThI IekoMITo3uIK 3Tana «[IpuHsaTHE peleHus» 3a1alT Xa-
PAKTEPUCTUKH UMHUTAIIMOHHON MOJISII MUTPAIUH HACEIICHHSI, YTO T10-
3BOJIICT OTCJICIKUBATH HAMPABICHUE MUTPAIIMOHHBIX TOTOKOB BHYTPHU
Cubupckoro ¢eiepaibHOTO OKpyTa.
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B kauectBe riatdopmbl peam3aiuu Moeu BeiopaHa cpena AnyLogic.
JlanHas cpena, Kak MTHCTPYMEHT areHTHOTO MIMUTAIIMOHHOTO MOZIETINPOBa-
HUSL, TTO3BOJISIET PEATM30BBIBATH MOZICIIH ITPAKTHUECKH JIFOOBIX MPOIIECCOB
[1,7,9]. B kagecTBe OCHOBHBIX HHCTPYMEHTOB MOJICITUPOBAHHSI HCITIOH30-
BaHbI: areHT; TapaMeTp; JarpaMmMa COCTOSIHUIN; BpeMeHHas 1uarpaMmma ¢
HakorieHrneM. OCHOBHBIMU TTapaMeTPaMy MOJACIH SIBIISTFOTCSI:

1. DKkonoruyeckuil moKaszareiyb. 3aJa€T COCTOSIHUE SKOJIOTUU JIst
Kaxmoi oomactu. [Ipuanmaet 3aagenue ot 0 1o 1.

2. Iomynsimst. 3amaeT 0OIY 0 YHCICHHOCTh HaceneHus. HauansHoe
3HayeHne paBHo 10000, MOXKeIIb yMEHbIIAThCS.

3. Bozpacrt arenta. 3agaer Bo3pacT areHToB oT 18 1o 66.

4. KonmmaectBo BakaHcwid. Onpenenser KOJIHISCTBO BaKaHCHH B 00-
JIACTH, B 3aBUCUMOCTH OT HACEJIEHHOCTH.

5. IlepconanbHbIN MapaMeTp. 3aAaeTcs TeHepaTopoM YHCeN B Mpo-
MexyTke oT 0 10 1.

Ha pucynke 4 mpencrapiieH OOIMIMI B areHTHONH MMHUTAIIMOHHOMN
MOJICTT MUTpaIliyu HacelleHus B cpene AnyLogic.
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Puc. 4. O0wuii Bu MMUTALMOHHON Mozienu B cpeae AnyLogic
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XapaKkTepUCTUKH OCHOBHBIX OJIOKOB M ar€HTOB MOJICIIH:

1. Kapra Cubupckoro denepaibHOr0 OKpyra, Ha KOTOpOW BO Bpe-
MsI IPOBE/ICHUS KCIIEPUMEHTA TOUKaMH OyIyT OTPakaThCsl MUTPAHTHI.

2. I'pacdukm, oTpaskaromme COCTOSTHIE YKOJIOTHH, KOJTMUECTBA Ba-
KaHCHUM M BO3pacT IS KakJ0ro ropoja. Takxke 3/1eCh MOXKHO Ha-
CTpamBaTh HKOJOTHUECKOE COCTOSTHUE rOpoja ¢ MOMOIIBI0 OeTyHKa.
BpemeHHO Tpaduk moKka3biBaeT U3MEHEHHE KOJIHMYECTBA MPEIIIO-
JKeHW# 1o paboTe B ompeeIeHHBIH MOMEHT BpeMeHHU. KommaecTBo
MIPEUTOKEHNH U3MEHSIETCS B COOTBETCTBHUU C U3MEHEHHEM IOTOKA
HMMUTPAHTOB B KaX10# obnactu. YeM OoJble MPUTOK JTIONEH, TEM
MEHBIIIE 0CTAeTCsI BaKaHCUH 1 Ha000poT. st Kakaoit obnactu, Kpas
W pecryONUKH WHIUBHUIYATbHBIM I[BETOM TTOMEUYEHHI JaHHBIE O Ba-
KaHCHUSAX B 9TUX PErHOHax.

3. Bnok cucTeMHOM TMHAMUKH Ul HATJISITHOTO OTOOpaskeHus 3Ha-
YEHUH apaMeTpoB.

4. Arent Migrant cOCpeIOTOUYCHHBIN B IIEHTPE CXEMBI OTBEUAET 3a
[TOBEJIEHNE areHTOB B MOJIEJIH B 3aBHCUMOCTH OT 3aJIaHHBIX YCIIOBHI.

Ha pucyHke 5 nmpencrasieHa nuarpamma JeHCTBUN, KOTOpast COLEp-
JKUTCSI B areHTe Migrant.
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Kaxx1p1i1 MUTpaHT pa3 B MeCSL IPUHUMAET PELICHUE — NIepeexaTh
nin octarbes. OOmMA BUJ N-TO AKCIIEPUMEHTa B UMHTAIMOHHON MO-
JIEJIN TIOKa3aH Ha PUCYHKE 6.

@reem Qe s
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Puc. 6. O0muii BUI n-ro SKCIIepUMEHTa

JomycTum skosoruyeckas cutyanus B CHOUPCKOM (eiepaibHOM
OKpyTe YXYIIIMIACh BO BCEX 00JACTAX, Kpasx U peruoHax. Heobxomu-
MO OTCJIICAUTh TUHAMUKY MEPEMEILIECHNUS MUTPAIITUOHHBIX IOTOKOB BHY-
TPH OKpPYyTa U JIFOJIEH, yePKalolMX U3 OKpyTa B Ipyrue pailonsl Poccum.

MeHsist 3HaUSHSI TApaMETPOB B TCUCHUS ONIPEACIICHHOTO MOICTIFHOTO
BPEMEHU TMOIy4YaeM, 4TO B pailoHax ¢ 3konorueit pasuoi 0.1, 3ameTHO
YMEHBIINIIACh YUCICHHOCTh HACEJICHUS 0 CPABHEHUIO C pailloHaMU, y
KOTOPBIX dKomorndeckoe cocrossaue Boie 0.1. KomndecTBo denosek,
MMOKMHYBIIUX MOJENH B T€UEHUH JABYX MecseB paBHo 900. B cBs3u ¢
OTTOKOM HacCEJIEHUS U3 pallOHOB C HU3KOM SKOJIOTHEM, TaM YBEIIMYUIOCh
KOJIMYECTBO NPeIIOKeHHH 1Mo padote. Perienne mpoOiemMpl JaHHBIX paii-
OHOB C YMCIIEHHOIO HACEITICHNSI MOXKET OBITH YITyUIIIEHHE SKOJIOTHIEeCKOTO
COCTOSIHUSA paitoHoB 110 0.5.

Jis obnacteit ¢ HanOOIBIIIM KOJIMYESCTBOM YHHBEPCUTETOB YCTAHO-
BUM TapaMeTp 3koioruu Ha 0.5 1 mocMoTpuM, B Kakoi o0iacTu Oyier
0oJTbIIIe MUTPAHTOB B Bo3pacte 18 yeT. 3aTeM 1Mo NCTeUCHUH 2 MECSIIEB
MOJTHUMEM TMapaMeTp IKOJIOTUH IS 00JIacTel ¢ HAMMEHBIIUM KOJIUYe-
CTBOM BY30B J10 (.7 ¥ ITPOCIIeIUM, KaK U3MEHUTHCS CUTYaIUs (PUCYHOK 6).
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[Ipoananu3upoBaB 3HaUYSHUS, BUIHO, YTO KOJTMUECTBO HaceneHus Ho-
BOCHOHMPCKOH 007aCTH COKPAaTHIIOCh Ha JIBE NECSATHIX YaCTH, a KOJInve-
CTBO MUI'PaHTOB B Bo3pacte 18 et B KpacHosipckoM Kpae yBeTHIMIOCH
I10 CPAaBHEHUIO C HAYaJIOM SKCIIEPUMEHTA. DTO O3BOJISET CHEIIATh BHIBOJ
0 TOM, YTO B PETHOHAX C OOJBIINM KOJINYECTBOM yUEOHBIX 3aBEICHUI
HeOOoNbIIOe U3MEHEHHE IKOJOTMYECKOTO MOKa3aTellss He 3HAYUTEIbHO
H3MEHSIET IMHAMUKY HACEJICHHMS.

BriBoabI

[Tpoananu3upoBaB pe3ybTaThl, MOJYYSHHBIC ITOCIIE TIPOBEACHUS JKC-
MMEPUMEHTOB C Pa3IMYHBIMHU TapaMeTpaMH U YCTAHOBKAMH MOJEIH,
MOYKHO C(hOPMYITHPOBATH CIIEAYIOIINE BEIBOBI:

1. B cOBOKymHOCTH BCEX MapaMeTPOB, HANOOJbIIIEE BIUSIHNAC OKa3bI-
BaeT MapameTp — FIKOJIOTHUECKUN.

2. Ilpu BBICOKOW MHTEHCUBHOCTH MUTpPAlUMU JJIS JIIOAEH cpeaHero
BO3pacTa Hanboee 3HAYUMBIM (PaKTOPOM SIBIISETCS KOTUYECTBO TPE-
JIO)KEHUH 10 padore.

B ycnoBusix nudpoBu3aiyu 3KOHOMUKYA HMHTAITMOHHOE MOJISIIAPO-
BaHHE MMPOIECCOB B SKOHOMUYECKUX CHCTEMaX HAOMPArOT MMOMYIISIPHOCTh
B pa3IMUHBIX MPUKIATHBIX cepax [10]. s onpenenenns crparerum
pa3BuTHs OM3HECA KOMIIAHUM OCOOCHHO BaXKHO OLICHUTh OXKHJIAEMbIC
pe3yNbTaThl HHTErpaluu B OusHec-npouecck [3]. B ucciaenqoBanuu npo-
recca MUTPAIlMU HACETICHUS MPEIJIOKEHHAs MOJIeNb peain3oBaHa B
MIPOrPaMMHOM 00€CTICUCHIH areHTHOTO MojienmupoBanus AnyLogic. Ber-
MOJTHEHA aHAUTHYEeCKas 00paboTka [4] pe3ynbTaTtoB SKCIEPUMEHTOB,
CJICJIaHBI BBIBOJBI O OJArOMPUSTHBIX M HEOJIATOMPHUSATHBIX yCIOBUIX
MUTPAIUN HACEICHHUS.

Cnucok 1umepamypul
1. boes B.JI. Monenuposanue B cpeae AnyLogic: yueOHOe mocoOue st
By30B. M.: 13n-Bo FOpaiit, 2017. 298 c. https://biblio-online.ru/book/
ED7CO009F-0534-4BDF-8C2C-8CCEBFABO0510
2. TaiixoBa JI.B. J/IlnHamuueckoe OM3HEC-IIJIAHUPOBAHWE MHBECTHUIUI Ha
OCHOBE UIMHTAIIOHHOTO MOJCTUPOBAHUS // MBI TPOIOIKAEM TPaTUIIN



170 Krasnoyarsk Science, Vol. 10, No 3, 2021

POCCHUICKOM CTaTUCTUKH COOPHUK JOKIa10B I OTKPBITOro poCCUHCKOTO
CTaTHUCTUYECKOTO KoHrpecca. Poccuiickast acconuanysi CTaTUCTUKOB; De-
JiepasibHas ciryx0a rocyaapcTBeHHOH cTatucTuk u P®; HoBocnOupckmii
rOCYapCTBEHHBI YHUBEPCUTET DKOHOMUKY U yrpasinenus «HIHX».
2016. C. 82-89.

3. TaiikoBa JI.B. MH(OpMaIOHHBIE CHCTEMBI — OJIHA M3 COCTABIISIOINX
CTpaTeruy pa3BUTHUs OM3Heca koMmaHuu // HpOpMaIMoOHHBIE TEXHO-
JIOTHH B MIPHUKJIAJHBIX UCCIIEAOBAHUSX | COOPHUK HAyYHBIX TPYIOB MO/
pen. AJIL. Ocumosa. Hoocubupek: HI'VDY, 2012. C. 99-105.

4. TaiixoBa JI.B., I301oB O.E. ArentHOe MofiennpoBaHue Kak MHCTPYMEHT
aHAJIUTHYCCKON 00pabOTKH NaHHBIX // IH(pOpMaMOHHbIE TEXHOIOTHHU B
MIPUKJIAJHBIX UCCIIEIOBAHUSAX: COOPHUK HayYHBIX TPYIOB moA pead. A.JL.
OcurmoBa. HoBocubupck: HI'Y3Y, 2013. C. 123-132.

5. TocynapctBeHHas nmporpamma «CooTeueCTBEHHUKIY [MH(POPMAIIMOHHBIN
noptait YOMCT]. http://www.fms-nso.ru/documents/compatriot/

6. TocynapcTBeHHas MPOrpaMma 1o OKa3aHUIo CONEHCTBUS IOOPOBOILHOMY
nepeceneHuo B PO cooTeuecTBEHHUKOB, MIPOXUBAIOLINX 33 PYOEHKOM.
http://www.fms.gov.ru/programs/fmsuds/files/ukaz 1289 2013.pdf

7. TpuropwseB U. AnyLogic 3a Tpu AHS: IpaKTHYECKOE MOCOOUE IO MMHU-
TAIlMOHHOMY MojienupoBanuto. M.: M3narenscTBo MOCKOBCKOTO YHH-
BepcuteTa, 2016. 202 c.

8. Mmarpamma cBsseil. https://ru.wikipedia.org/wiki/%D0%94%D0%B8
%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B
0_%D1%81%D0%B2%D1%8F%D0%B7%D0%B5%D0%B9

9. Karanesckuii [1.}O. OCHOBBI HMHUTALIMOHHOTO MOJEIUPOBAHUS U CH-
CTEMHOTO aHaJIM3a B yIIpaBJieHUH: Y4eOHoe mocobdue. M.: M3narenbeTBo
MockoBckoro ynusepcurera, 2015. 304 c.

10.JIsruknna H.H. ImMuTanuonHoe MoaenupoBaHue 3KOHOMUYECKUX TIPO-
meccoB: Yueb. mocobue. M.: Akagemust AiiTu, 2015. 164c.

11. MonenupoBaHue Ou3Hec-mporieccoB cpeactBamMu BPwin [UaTYHT].
http://www.intuit.ru/studies/courses/2195/55/lecture/1632?page=3

12.HoBocubupckerar [Teppuropuansuslii opran deepaibHON CITyxKOBI
roCyIapCTBeHHOH craTucTuku mo HoBocubupckoii obmactu]. http://
novosibstat.gks.ru/wps/wem/connect/rosstat_ts/novosibstat/ru/



Hayka KpacHosipbsi, Tom 10, Ne 3, 2021 171

13. Tananaesa I.B. Counanwsuas nemorpacus: Yued. [locooue. CII0.: VI'-
TY-VIIH, 2009. 152 c.

14.Yro Taxoe mudponas sxkoHoMuKa? TpeHAbl, KOMIICTCHINH, H3MEPEHHE:
JOKIL. K XX Amp. MeXayHap. Hayd. KOH(}. 110 MpobiieMaM pa3BUTHS KO-
HOMHUKH U 001ecTBa, Mocksa, 9-12 anp. 2019 . / .M. A6apaxmaHoBa,
K.O. BumiaeBckuii, JI.M. T'ox0epr u jap. ; Hayd. pen. JI.M. T'oxGepr ;
HINY «BID». M.: N3a. nom Bricmiei mkoiisl 3xoHoMukH, 2019. 85 c.

15.leBuoBa E.B. AKkTyanbHble aclleKThl MUTPAllUY U MUTPALIMOHHOM 110~
mutuky B HoBocubupcekoii oomactu // Bectauk HI'Y. 2011. T. 11, Ne 1.
C. 129-135.

References

1. Boev V.D. Modelirovanie v srede AnyLogic [Modeling in the AnyLogic
environment]. M.: Izd-vo Yurayt, 2017, 298 p. https://biblio-online.ru/
book/ED7C009F-0534-4BDF-8C2C-8CCEBFAB0510

2. Gaykova L.V. Dinamicheskoe biznes-planirovanie investitsiy na osnove
imitatsionnogo modelirovaniya [Dynamic business planning of invest-
ments based on simulation]. My prodolzhaem traditsii rossiyskoy statis-
tiki sbornik dokladov I Otkrytogo rossiyskogo statisticheskogo kongressa
[We continue the traditions of Russian statistics collection of reports of
the I Open Russian Statistical Congress]. Russian Association of Statis-
ticians; Federal Service of State Statistics and the Russian Federation;
Novosibirsk State University of Economics and Management. 2016,
pp- 82-89.

3. Gaykova L.V. Informatsionnye sistemy — odna iz sostavlyayushchikh
strategii razvitiya biznesa kompanii [Information systems - one of the
components of the company’s business development strategy|. Informat-
sionnye tekhnologii v prikladnykh issledovaniyakh : sbornik nauchnykh
trudov [Information technologies in applied research: collection of scien-
tific papers] / ed. A.L. Osipov. Novosibirsk: NGUEU, 2012, pp. 99-105.

4. Gaykova L.V., Izotov O.E. Agentnoe modelirovanie kak instrument
analiticheskoy obrabotki dannykh [Agent-based modeling as a tool for
analytical data processing]. Informatsionnye tekhnologii v prikladnykh
issledovaniyakh: sbornik nauchnykh trudov [Information technologies



172 Krasnoyarsk Science, Vol. 10, No 3, 2021

in applied research: collection of scientific papers]/ ed. A.L. Osipov.
Novosibirsk: NGUEU, 2013, pp. 123-132.

5. State program “Compatriots”. http://www.fms-nso.ru/documents/com-
patriot/

6. State program to assist the voluntary resettlement of compatriots living
abroad to the Russian Federation. http://www.fms.gov.ru/programs/fim-
suds/files/ukaz 1289 2013.pdf

7. Grigorev I. AnyLogic za tri dnya: prakticheskoe posobie po imitatsion-
nomu modelirovaniyu [ AnyLogic in three days: a practical guide to sim-
ulation]. M.: Moscow University Press, 2016, 202 p.

8. Connection diagram. https://ru.wikipedia.org/wiki/%D0%94%D0%BS8
%D0%B0%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
_%D1%81%D0%B2%D1%8F%D0%B7%D0%B5%D0%B9

9. Katalevskiy D.Yu. Osnovy imitatsionnogo modelirovaniya i sistemnogo
analiza v upravlenii: Uchebnoe posobie [Fundamentals of Simulation
and Systems Analysis in Management: Textbook]. M.: Moscow Univer-
sity Press, 2015, 304 p.

10. Lychkina N.N. Imitatsionnoe modelirovanie ekonomicheskikh protsessov:
Ucheb. posobie [ Simulation modeling of economic processes: Textbook].
M.: Akademiya AyTi, 2015, 164 p.

11. Modeling business processes by means of BPwin. http://www.intuit.ru/
studies/courses/2195/55/lecture/1632?page=3

12. Territorial body of the Federal State Statistics Service for the Novosibirsk
Region. http://novosibstat.gks.ru/wps/wem/connect/rosstat_ts/novosib-
stat/ru/

13.Talalaeva G.V. Sotsial 'naya demografiva: Ucheb. Posobie [Social de-
mography: Textbook]. SPb.: UGTU-UPI, 2009, 152 p.

14. Chto takoe tsifrovaya ekonomika? Trendy, kompetentsii, izmerenie [ What
is the digital economy? Trends, competencies, measurement]: report to the
XX April international scientific conference on the problems of economic
and social development, Moscow, April 9-12, 2019 / G.I. Abdrakhmano-
va, K.O. Vishnevskiy, L.M. Gokhberg et al.; ed. L.M. Gokhberg; Higher
School of Economics. M.: Higher School of Economics, 2019, 85 p.

15.Shevtsova E. V. Vestnik NGU, 2011, vol. 11, no. 1, pp. 129-135.



Hayka KpacHosipbsi, Tom 10, Ne 3, 2021 173

JAHHBIE Ob ABTOPAX
I'aiixkoBa JIro00Bb BaqumoBHA, KaHTUIAT YKOHOMIUECKUAX HAYK, TOIIEHT
Hosocubupckuii 2ocyoapcmeenuvlili yHusepcument 3K0HOMUKU U
ynpasnenusl
yi. Kamenckas 52/1 , e. Hosocubupck, 630099, Poccuiickas @e-
Ooepayus
gaikovanirs@mail.ru

DATAABOUT THE AUTHOR
Luybov V. Gajkova, Candidate of Economics (Ph.D.), Associate Pro-
fessor
Novosibirsk State University of Economics and Management
52/1, Kamenskaya Str., Novosibirsk, 630099, Russian Federation
gaikovanirs@mail.ru



