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Peztome: TlocnencTBus 5SNUAEMHH MOTYT OKas3aThCsl BeChbMa HETAaTHBHBIMH, NPUBOIUTH K
3HAYHUTENLHBIM 3KOHOMHUYECKUM M COIHAIBLHBIM TIOTEPSM, B CBS3H C YE€M AKTYAIbHBIMHU SIBIISIOTCS
BOIPOCHI CO3JJaHHSI COBPEMEHHBIX HHCTPYMEHTOB Il TECTUPOBAHMS CTPATErHii CHUKEHUs yiepoa u
pa3paboTku 3 PEeKTUBHBIX Mep OOPBOBI C AMHIEeMUsIMU. B cTaThe 000CHOBBIBACTCS IIEPCIICKTUBHOCTD
WCTIONBb30BaHMs arcHT-OPUCHTUPOBAHHBIX MOJICTICH [ OTHX I[eled, Ha mpuMepax arcHT-
OPHEHTHUPOBAHHBIX MOJIENIEH STHIEMUH, pa3padOTaHHBIX 3apyOeKHBIMU HcclenoBarensiMu. [IpoBenen
aHaJN3 apXUTEKTyphl areHT-OPHUEHTHUPOBAHHBIX MOJENECH PaclpoCTpaHEHHs AMHUIACMUNA U BBISBICHBI
OCHOBHBIC KOHCTPYKTHBHBIC KOHICMIIMM W KIIOYEBbIC KOMIIOHEGHTBI JUI1  MOJCITHPOBAHHUS
SMUIEMUYECKUX TPOIECCOB. PacCMOTpPEHBI MPEHMYINECTBA AreHTHOTO TMOJXO0Ja WMHTAIHOHHOTO
MOJICJIMPOBAHMS, TMO3BOJIIONINE HMMUTHPOBAaTh AWHAMHKY PaclpoCTpaHeHHss HWH(EKIHOHHBIX
3a005eBaHNi B MAKCUMAIIFHO MPHOIIKEHHON K PealbHOMY OOIIIECTBY HEOHOPOIHON CHHTETHIECKOM
MOMYJISAIMH, a TaKkKe BOCIPOU3BOJUTH PA3IMYHBIC CXEMbl M MEXaHU3Mbl Mepeladd KOHKPETHBIX
KOHTAarmo3HbIX ~ 3a00JIeBaHMH C y4eTOM JeMorpaUuecKuX, COLMAIbHO-OKOHOMHUYECKUX |
TEPPUTOPHAITLHO-TIPOCTPAHCTBEHHBIX (PaKTOpPOB. Mcmonp30BaHue areHTHOTO MOAX0/ja UMUTAIIHOHHOTO
MOJICIIMPOBAHHS  MPEIOCTABISACT BO3MOXKHOCTh  HCCIENOBATh TCUYCHUE OMUIACMUYECKUX U
WHQEKIMOHHBIX MPOIECCOB Ha JETATU3UPOBAHHOM YpPOBHE, a TaKXKe MPOUTPHIBATH BCEBO3MOXKHEIC
CIICHAPUH SIUAEMUYECKUX BCHBIIIEK, TECTUPOBATh BapHATUBHBIE CTpaTeruu OOphObI ¢ AmuaeMueii u
OLICHMBATh BJIMSHUEC HA JUHAMHUKY SIUIEMHA MHOTOKOMIIOHGHTHBIX CTpAaTeruii BMEMIATEIbCTBA.
Pe3ynbTaThl UCCIEIOBaHUS MEPEIOBOTO OIMBITA MPOCKTUPOBAHUS areHT-OPUCHTUPOBAHHBIX MOJICIEH
pacnpocTpaHeHus] SMHACMUHN TUIAHUPYETCSl MCIIONB30BATh I CO3/IaHHS areHT-OPHEHTHPOBaHHON
MOJIEJI PaCTIPOCTPAHECHUS SMTUIEMHUH B YCIOBUSIX METAIIOJINCA.

Knrouesvie cnosa: AreHT-OPUCHTHUPOBAHHOC MOJACIIMPOBAHUC, BBIYUCIWUTCIbHAA SIUACMUOJIOTNUA,
UMUTAOUOHHBIC MOJICIIN PACTIPOCTPAHCHUA 3HI/III€MI/II71.

Jlna yumuposanusn: Areesa A.®. IMutaninoHHOE MOACITUPOBAHUE IHIEMUN: ar€HTHBIA MOIXOI.
Mooenuposanue, onmumusayus u ungopmayuontvie mexrosoeuu. 2020;8(3). HocTymHo 1mo:
https://moit.vivt.ru/wp-content/uploads/2020/08/Ageeva 3 20 1.pdf DOI: 10.26102/2310-
6018/2020.30.3.030

Simulation of epidemics: agent-based approach
A.F. Ageeva

Central Economics and Mathematics Institute
of the Russian Academy of Sciences, Moscow, Russian Federation

Abstract: The consequences of the epidemics can be extremely negative, causing significant social and
economic losses. The perspectivity of using agent-based models for these purposes are substantiated
using agent-based models of epidemics developed by foreign researchers as examples. An analysis of
the architecture of agent-based models of epidemics is carried out, which allows determining the key
components for modeling epidemic processes. The advantages of the agent-based approach of
simulation are identified, which allow modeling the dynamics of the infectious diseases spread in a
heterogeneous synthetic population as close to real society as possible, as well as reproducing numbers
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of patterns and mechanisms of transmission of specific contagious diseases, taking into account
demographic, socio-economic and spatial factors. Applying the agent-based approach provides an
opportunity to study the progression of epidemic and infectious processes at a micro-level, as well as
run scenarios of epidemic outbreaks, test varied strategies for controlling the epidemic, and assess the
impact of multicomponent intervention strategies on the epidemic dynamics.

Keywords: agent-based modeling, computational epidemiology, agent-based models of the epidemic
spread.

For citation: Ageeva A.F. Simulation of epidemics: agent-based approach. Modeling,
Optimization and Information Technology. 2020;8(3). Available from: https:/moit.vivt.ru/wp-
content/uploads/2020/08/Ageeva_3_20_1.pdf DOI: 10.26102/2310-6018/2020.30.3.030 (In Russ).

BBegenne. Kiiaccuueckue MaTeMaTu4ecKue MOAEIH dMUAeMU

CoOpitus konma 2019 — nepsoii moiosunasl 2020 rr., cBsa3anHbIe ¢ nanaemueid COVID-
19, nokazanu aKTyaJabHOCTb BOITPOCOB CO3[aHUsI COBPEMEHHBIX HHCTPYMEHTOB, TIO3BOJISIFOIINX
MaKCHMaJbHO TOYHO MPOTHO3UPOBATH AUHAMUKY U MOCIEICTBUS SMHUAESMUN A pa3pabOTKu
3¢ (HeKTHBHBIX Mep OOPHOBI C SMUIESMUSMU U MPEAOTBPAICHUS ClIeHapus nanaemMun. OaHIM
u3 Hauboliee Pe3ybTaTUBHBIX METOMAOB ISl JOCTHXKEHUS 3TOH IIeNU SBISETCS MPUMEHEHHE
MMUTAIMOHHOTO MOJICIIMPOBAHUA.

[lepBble TOMBITKM MOJAEIUPOBAHUS HIUAEMUN JJI1 HCCIEIOBaHUS MEXaHU3MOB
pacrpocTpaHeHHs 3a00J1€BaHUIl € TOMOIIIBIO MATEMAaTHUECKOTO anmnapara npeJIpruHIMAIUCh C
cepennnbl XVIII Beka, 4TO MOJIOKUIO HAYAJIO PA3BUTHUS MAaTEMaTUYECKOW SIIHMIEMHOJIOTUN.
IlepBoil momynsipHONW MaTeMaTHYECKOW MOJIENIbI0, OIMKCBHIBAIOLIEH € IOMOIIBIO CHCTEM
mudQepeHIMaNbHbIX ypaBHEHUH JUHAMUKY paclpoCTpaHeHUs 3a0oyieBaHUil, KoTopas
IPUMEHSETCA 0 CErOJHSIIHUM JeHb A MOJEIUPOBAaHUA SMUAEMUN B OOJNBIIMX ropojax,
crasna mojenb SIR, co3pannas mornanackumu snuaemuonoramu Kepmak A. u MakkeHApuUK
Y. (Kermack, McKendrick) B 1920-x romax. Mogens SIR («Susceptible — Infected —
Recovered» nnu «Bocnpunmuuseie — MHpunmpoBanusie — Bri3gopoBeBiine»), B KOTOPOM
BBIJICJIAIOTCS IPYTIIBI JIFOJEH (KOMIApTMEHTBI) U MOJIEUpPYETCs epeiaua 3a001eBaHIi MeX Ty
HUMH, AaeT 0a30BO€ KaUeCTBEHHOE IOHUMAaHNE JUHAMUKHU PAcIpOCTPaHEHHsI HHPEKIIMOHHBIX
3a00JeBaHUM, HO JUI KOJIMYECTBEHHOI'O MOJICIMPOBAHUS TpeOyeTCsl yUUThIBATh OCOOEHHOCTH
MPOTEKAHNUS M PacIpOCTPAHEHHUS] KOHKPETHBIX HH(EKIMOHHBIX 3a00J€BaHMM, MOITOMY B
nanpHeimem mozaens SIR momyduna pa3BUTHE B LEJIOM psAe APYTUX MOAM(UKALMN, TaKUX
kak, Harpumep, SEIR («Susceptible — Exposed — Infected — Resistanty unu «BocnpunmyunBeie
— KonraktHsle — UHduuuposannsie — Boznoposesmme»); SIS («Susceptible — Infected —
Susceptibley nnu «Bocnpuumunssle — WHpunuposannsie — Bocnpuumuussiey); SEIHFR
(«Susceptible — Exposed — Infected — Hospitalized — Funeral — Removed» wumun
«Bocnpuumuussle — JlatentHele — WHuuupoBanHsle — [ocnuTanu3upoOBaHHBIE —
Henoxoponennsie — HeBocipumMuuBbIe») U JIp.

Knaccuueckne maremMatndeckue moaenu tuna SIR 10BOIBHO MPOCTHI B TOCTPOEHUH U
UCIOJIb30BaHWU, HO HE YYHUTHIBAIOT MPOCTPAHCTBEHHBIE AaCMEKTHl PaCIpPOCTPAHEHUS
MHQEKIMOHHBIX 3a00JeBaHU, HE CIIOCOOHBI A(PPEKTUBHO MOAECTUPOBATh MHIUBUAYaJIbHBIC
KOHTaKTHbIE MPOLECCHl M OIEHUBATh WX BO3JIEHCTBHE Ha moBeaeHue moxaenu. Kpome rtoro,
SMUAEMUOJIOTAaM M IOJUTHUKAM 3a4acTyl0 MPUXOAWUTCS NPUHUMATh DPELIEHUS B YCIOBHSIX
OBICTPO MEHSIOIEHCS CUTYalluU U HEONPEIEICHHOCTH B OTHOILICHUN IPUMEHEHHUS PA3TUUYHBIX
Mep BMEIIATEIbCTB HA MECTAX.
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HNmuTanmnoHHoe MOAC/JIMPOBAHHUE PACIIPOCTPAHCHUSA AMHUAEMHUN.
HpenMymecTBa Ar¢HTHOI'0 IMmoaxojaa

B coBpemeHHBII Bek HH(OpMAIIMH, B3PIBHOTO Pa3BUTHSI BBIYACIUTEIBHOW TEXHUKU U
MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA, CTAaJI0 BO3MOXHBIM CO3JJaHUE TIOPOOHBIX
BBIUUCIIUTEIILHBIX MOJIENICH, 00ECIIeYHBAONINX BCEOOBEMITIONIYIO OCHOBY IS MHTETPAIdN
pPa3HOOOPA3HBIX WMCTOYHHKOB JIAaHHBIX, YTO MOXKET MPUBECTH K JIy4IIeMy ITOHUMAaHHIO
npoOJieMbl  pacHpoCTpaHEHUs  JNUAeMHd U pa3paboTke  Oomee 3P hEeKTHUBHBIX
MIPOTHUBORIHIEMUYECKUX CTPATETHH BMeMIaTeIbcTBA. KOMITbIOTepHBIC UMUTAITMOHHEIE MOIEITH
MOTYT TIOMOYb B OOCCIICYCHHUHU JIy4YIICrO MOHMMAHUS TOBEICHUS BCIBINIEK WH()EKIIMOHHBIX
3a00JieBaHUI ITyTeM aHajdn3a WX IMepelaayd Ha WHAWBHIYyAIbHOM YPOBHE B HEOIHOPOHOM
nomyJisinui. TakuM 00pa3oM, BBIYHCIUTEIbHAS SHIEMHUOJIOTHS MIPH3BaHa 00ECICUUTh JIHII,
MPUHUMAIOIIUX PEIICHUS, COBPEMCHHBIMH HMHCTPYMEHTAMHU TECTUPOBAHUS CTpPATETHi
CHIDKEHHMSI yIepOa OT IMOCIIEJICTBUH SMUACMUH.

IIpuMeHeHHEe areHTHOro IOAXO0Ja MMMTALMOHHOIO MOJICIMPOBAHUS I103BOJIAET
IIPEOJI0JIETh OIPAaHUYEHHS KJIIACCUYECKMX MAaTEMaTHUECKUX MOJIEJIEN: KaXKbli ieH 00I11ecTBa
IIPEACTABIIACTCS B KAYECTBE HAACIIEHHOIO MHOXKECTBOM IIEPEMEHHBIX IIPOTPAMMHOIO arcHra,
Y4acTBYIOLIETO B CXeMax Iepeadyl KOHKPETHBIX KOHTAaruOo3HbIX 3a00JI€BaHUN MOCPEICTBOM
QJITOPUTMOB, BOCIPOM3BOJASIINX IOBEIECHYECKUE MATTEPHBI. ATEHTHBIM IOIXOJ IO3BOJISIET
TaKXKe YYUTHIBATh (DAKTOP CIIy4allHOCTH, NPUCYTCTBYIOUIMA B peajbHBIX Ipoleccax
pacIpoCTpaHEHUs OJIUAEMUN, W IPOTHO3UPOBATH JUHAMUKY IIOTCHLMAJIBHBIX BCIIBILIEK:
areHThl MOT'YT OTJINYAThCS 3HAYUTEIbHOW BAPUATUBHOCTBIO IIOBEACHUS, AaHAJIOTUYHO TOMY, KaK
JIOJY B pEaJbHOM MHPE B3aUMOACUCTBYIOT IPYr € APYIOM WM IPUHUMAIOT PELICHUS.
[Tapagurma MOIEIMPOBAHUS SNUACMHUU HAa OCHOBE areHTOB IIPEAOCTABIISIET BO3MOXKHOCTH
IIPOUTPBLIBATL ~ BCEBO3MOXKHBIE  CLCHAPUM  BCIBILIKA,  KOTOPBIE  OINPEHCNISAIOTCA
B3aUMOJICHICTBUEM areHTOB Ha HWHJWBHUAYaJbHOM YpPOBHE, W OLEHUBATH IIOCIEIACTBUS
SMUJIEMHM M BIMSHUE Ha €€ JAMHAMHUKY pa3JIUYHBbIX CTpaTeruil BmemarenscTB. O630p
aKTyaJIbHbIX areHT-OPHUEHTHPOBAHHBIX MOJENEH 3MUJEeMUM, pa3pabOTaHHBIX 3apyOeKHBIMU
HCCIIEA0BATENIAMU, a TAKXKE aHAJIU3 UX apXUTEKTYpPBI, I03BOJIAI BBIACIUTE KOHCTPYKTUBHBIE
KOHIIETIIINY U KJIFOYEBbIE KOMIIOHEHTBI, KOTOPBIE pACCMOTPUM HUXKE C IIOMOLIBIO IPUMEPOB.

Cunrernyeckas NOMyJsAAlUA U SMUACMHUIECCKHE ITPOUECCHI

IIpenmyiiecTBa areHTHOrO MOJAX0/1a MO3BOJSIOT UMUTUPOBATh B BUPTYAJIbHOM cpelie
MOJIETUPOBAHUS, BOCIPOMU3BOJSAIIEH  YCIOBHUS  MCCIEAYEMOrO0  PEruoHa, JUHAMHKY
pacrpocTpaHeHHs HH()EKIMOHHBIX 3a00JIeBaHUN B MAKCHUMAJIbHO PUOIMKEHHON K pealbHOMY
0OlIECTBY CHHTETUYECKON MOMYJIALUU. YIeHbl HCKYCCTBEHHOTO OOIIeCTBAa — areHThl MOJIENH,
Ha/IeJSII0TCS pa3IMYHBIMU THIIAMU aTpUOYTOB, (OPMHUPYsI €To JieMorpaduiecKyto CTPyKTYpY,
a TakKe MPOQHIN UCCIEAYEMBIX COIIMANIBHBIX TPYIII, YYaCTBYIOLIUX B IIepeaayuu 3a001eBaHMs.
ATpuOyThl areHTOB OTOOpaKAIOT WX MHIWBUAYaJIbHbIE XapaKTEPUCTUKU: JeMorpapuueckue
(moy, BO3pacT, CEMEWHOE TIOJIOKEHHWE); CETeBbIe (COIMAIbHBIM THII, COCTaB CEMBH,
MIPUHAIIIEKHOCTD K JIOMOX03SHUCTBY, CTPYKTYpPa JIOMOXO0341CTBA); COLUANIBbHO-9KOHOMUYECKHE
(3aHATOCTh, COLMATIBHBIN CTATyC, pa3Mep J0X0/1a, KUJIHUIIHbIE YCIOBUA); TPOCTPAHCTBEHHBIE
(reorpaduueckast mpUBs3Ka MO0 MECTY JKUTEILCTBA, pad0Te WK yuede, INTOTHOCTh HACeICHN);
MEIULMHCKUE (CTaTyC 3/0pOBbs, OXHJIAaeMas MPOJOJKUTEIBHOCTh JKU3HH, YPOBEHBb
BaKIMHAIIUM, HWMMYHHUTET, PUCK HMHQHUIMPOBAHUSA); HHPOpPMAIMOHHbIE (3HAaHUS 00
0COOEHHOCTSX NepeAaydl KOHKPETHBIX HH(EKIMOHHBIX 3a00JIeBaHUM, OCBEJOMJIEHHOCTH O
TEKyIIeH OJMUIEeMHOJIOTHYECKON cHuTyanuu). VHAWBHIyaldbHBIE IapaMeTpbl arceHTOB
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YCTaHaBJIMBAKOTCA B COOTBCTCTBHUH C O(l)I/II_[I/IaJIBHBIMI/I AIMUHUCTPATUBHBIMUA u
CTaTUCTUYCCKUMHU JTAaHHBIMHU, PpE3yjbTaTaMHU CTAaTUCTUYCCKHUX Ha6J'II-OI[CHI/II71 U IIEpCInCU
HaCCJICHUSA, JaHHBIMU, ITOJTYYCHHBIMH OT MUHUCTCPCTB U BEAOMCTB.

Cunretrueckas MOMyJISLUA MOXKET BOCIIPOU3BOIUTH 00IIECTBO HA MeCTHOM [ 1, 2, 3, 4,
5,6,7,8,9,10, 11], ctpanoBom [12, 13, 14, 15, 16, 17] unu peruonansHom ypoBHe [18, 19],
Py 3TOM, B KPYIMHOMACIITAOHBIX areHT-OPUEHTUPOBAHHBIX MOJECISAX C MAaKCHMAIbHO
pEATMCTUYHBIMA MCKYCCTBEHHBIMU cooOmiectBamu [11, 16, 17], momynsiuu areHTOB MOTYT
WCYHCISATHCA MIIITMOHAMU W JUIS pean3alliil TaKuX MOJeleld TpeOyeTcs NpHUBICUCHHE
TEXHOJIOTUI BBICOKOIIPOU3BOJUTENIbHBIX BBIYMCICHUN U CYNEpKOMIBIOTEPHBIX PECYpPCOB.
Hemorpaduyeckue, MEIUIIMHCKHE W COLUATBHO-DKOHOMUYECKHE (DAKTOPBI OKa3bIBAOT
CYILECTBEHHOE BIIUSHUE HA TEUCHHE SMTUAEMHOIOTHUECKOM CUTYallMH, TaK YTO JIaXKe B TOpoJax,
COMOCTABUMBIX IO YHMCIIEHHOCTH HACEJIEHHUs, MOTYT OTMEYaThCs pa3Hble IO JAUHAMUKE U
XapakTepy BenbllKU. K TakuM BbIBOJIaM MPUILLIK aBTOPHI [10], KOTOpbIE C MOMOIIBIO areHT-
OPUEHTUPOBAHHONW  MOJENM  pacCHpOCTpaHEHUs  KOPU  CMOJCIMPOBATIN  BCIIBIIIKU
nH(peKIOHHOTo 3a00eBanus B 33 pasHbIX UpJaHACKHX ropojax. Co3IaHHYI0 UMH MOJIENb
MOXHO HCIOJIb30BaTh KaK HMHCTPYMEHT 3((EKTHBHOTO PpACHpPEICIICHUS OTrPaHUYCHHBIX
pecypcoB 1Mo 00prOe ¢ AMUAESMUSIMHU, HAIIPUMED, BHIMIOIHUB MPOIECC 0TOOpPA TOPOJOB CTPAHBI
JUTS TUTAHUPOBAHUS MEPOTIPHUATHI IO MaCCOBOM BaKI[MHAIUU.

Cpena Moae THPOBAHHSA YNHIEMHYECKOr0 Mpomecca

I'eorpaduueckue, KJIMMaTHYECKHE, IIPOCTPAHCTBEHHO-TEPPUTOPHUATILHBIE U
COIIMANIbHO-9)KOHOMHYECKHE CpeoBble (DaKTOPhI OKa3bIBAIOT BIMSHUE HA IPOIECCHI
pacnpoCTpaHEHUs 3MMUJIEMUM, IOATOMY BHUPTyallbHas Cpela MOICIMPOBAHMS, B KOTOPOMU
CO3/1a€TCS CHHTETUYECKOE OOIIECTBO, JOKHA BOCHPOM3BOJUTH YCIOBHUS HCCIENLYyEMOIO
peruoHa. B areHT-oprMeHTUPOBaHHOM MOJIENIN PaCIPOCTPAHEHUS XOJIEPhI B JIarepsix OeKEeHIIEB,
pacnonoxxeHHblx BOmu3u r. Jlagaa® (Kenus) [4], yuuThIBanuCh HEYAOBIETBOPUTEIIbHbBIE
CaHUTAPHBIE U )KUJIUILHBIE YCIOBHS B JIar€psiX U MOJEIMPOBAINCH CLIEHAPUH PACIIPOCTPAHEHHUS
3a0oneBanus no tuny SEIR B mpoliecce B3aMMOJEHCTBUS areHTOB C OKPY’KaIOLIEH Cpeoi:
4yepe3 BOAY — NUTHEBYIO, 10KIEBYIO, CTOUHYIO.

C mnoMoOIIbI0 areHT-OPUEeHTUPOBAHHON MOJENH, OMHCaHHOW B [5], u3yuanoch
pacnipoctpanenu rpumna no tuny SEIR B rpanunax r. Jlenu (Muaus) v o1ieHUBanoCck BIUSHUE
CPEIOBBIX KauecTB pallOHOB TPYIIOO Ha TeUeHUE SMUAeMHUHN. B Moseny ncnoib30Baauch 1Be
TONOJIOTUYECKHE CETH ar€HTOB: OJIHAa BOCIIPOU3BO/INJIA TIOBCEAHEBHYIO ACSITEIBHOCTD areHTOB,
MIPOXKUBAIOLINX B OOBIUHBIX TOPOACKUX pailoHax, a pyras — areHTOB, HACEJSIOLUX PaiiOHBI
Tpymo6. OHM HaAEISUIMCh HMHBIMU XapaKTepUCTUKAaMH, MPHUCYIIMMH JaHHOM TpymIe,
Hanpumep, OOJBIIMM KOJIMYECTBOM UYJIEHOB CeMEH M BHEUIHMX KOHTAKTOB, a TEPPUTOPUHU
Tpymo6 — OojiblIel IUIOTHOCTbIO HACeNeHHs U HEYIOBJIETBOPUTEIbHBIM COCTOSIHUEM
uH(QpacTpyKTyphl. Pe3ynbTaTel MOJAEIUPOBaHMS MOKa3adl HEOOXOJUMOCTh Y4eTa CPEIOBbIX
¢dakTopoB, Tak, B pailoHaX Tpym00 CTpaTerud BMELIATEIbCTBA OKAa3bIBAIOTCS MeEHEe
3¢ (HEeKTUBHBIMU, COOTBETCTBEHHO, WIHOPUPOBAHUE aTpUOYyTOB TPYUIO0 MPUBOAMUT K
nepeoneHke IPPEeKTUBHOCTH Mep OO0pbObl C snuaeMueil, Hampumep, 3((HEKTUBHOCTH
BaKI[MHAIIUM MOXKHO mepeoreHuTh Ha 30-55%. Hacenenme Tpymio6 mommepkuBaeT Oosiee
BBICOKUH YPOBEHb pHCKa MH(HUIMPOBAHUS NMPHU BCEX CIEHAPHIX BMEIIATENbCTBA, MOITOMY,
3a/IepKKa MEpPONPHUATHH 1o OOprOe C SMUaAeMHer NPUBOAUT K Oojiee HeOIarompusTHBIM
MOCTIE/ICTBHSM B paiioHax TpyI100, a paHHee pearnpoBaHue CIIOCOOHO CAePKHUBATH MUAEMUIO.
Crparerus U30JUMN HHPUIIMPOBAHHBIX ABIIAeTCs Oosee 3¢ heKTUBHON 1711 pallOHOB TPYII00,
a U3 BCEX BO3MOXKHBIX BMEIIATENLCTB Hanbosee 3pPeKTUBHBIMU TSI HUX — BAaKIMHUPOBAHUE
¥ COLMAJIbHOE NHUCTAaHIMpOBaHWE. MojenupoBaHue pailoHOB Tpymio6 T. Jlenu, HaceneHue
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KOTOpBIX cocTaBisieT 13% OT 4MCcIeHHOCTH JKUTENIEeH Meraroynca, 1 OLlEHKa pOJIM CPEJOBBIX
(aKTOpOB B pa3BUTHUHU SIHUJIEMUH IOMOTYT PETYJIMPYIOIINM OpraHaM Meraroiuca 0ojiee TOUHO
paccTaBUTh MPUOPHUTETHI B PACIPEACICHUN OIPAaHUYCHHBIX PECYPCOB, a TAK)KE OCYIIECTBISATh
3 PEeKTUBHYIO MOTUTUKY OOIIECTBEHHOTO 3/JpaBOOXPAHEHHUS, HAIIPABICHHYIO Ha OPTraHN3aIHIo
NPOPUIAKTUIECKUX MEP OOPBOBI € AMUIEMHUSIMU.

MoOUJILHOCTDL HaceJeHHus 1 pacipocrpaHeHue SIMACMUU B JUHAMHYECKOH cOmUATIbHOM
CceTn

[Ipy  wuccnemoBaHWM  HIMPOKOMACIITAOHOW  TPOCTPAHCTBEHHOW  Tepenadu
MHQEKIMOHHBIX 3a00JIeBaHUNA MOJECIMPOBAHME U KOJUYECTBEHHAs OLEHKAa MOOMIBHOCTH
HACeJIeHUs WrpaeT BaXHOE 3HaueHHe. MOJAEIMpPOBAHUE €KEIHEBHBIX IEPEIBUKCHUI
HaceJIeHUs. Ha MHJUBUAYaJbHOM YPOBHE IO3BOJISIET (PMKCHUPOBATh B3aUMOJAEHCTBHUS MEXKIY
HUMH B (hopMe POCTPAaHCTBEHHO-BPEMEHHBIX COIMAILHBIX KOHTAKTOB. IIpu 3TOM, BCe Ooiee
aKTHUBHO UCIOJIb3YIOTCS IaHHbIE, KOTOPbIE MOYKHO MOJyYUTh O1arojapsi TAKUM COBPEMEHHbBIM
MH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIM TEXHOJIOTHM, Kak big data (Gonbinme nanusie), GPS-
Hauranus, [ IC, cotoBast cB3b U I'€0JIOKAIMSL.

OnuaeMuYeckue TIpoLECChl Pa3BUBAIOTCA B ONPENEICHHBIX TEPPUTOPUATIBHO-
IIPOCTPAHCTBEHHBIX IpaHuuax. IIpernmyinecTsa areHTHOro NmMOAXoAa, 3aKIHYAKLIUECs B €ro
rMOKOCTH, MPEIOCTaBISIIOT BO3MOXHOCTH /ISl  MOJEIUPOBAHUS C  HCHOJIb30BAHHUEM
reonH(OPMAaLMOHHBIX TEXHOJIOTHUH, T03BOJISISI BOCIIPOU3BOIUTH JKU3HEEATEIbHOCTh areéHTOB
B peabHbBIX IeorpapuuecKux KOOpAUHATaX U MPHOIMIKas areHT-OpUEeHTUPOBAHHBIE MOAEIH K
pPEaTMCTUYHOMY BOCIPOM3BEACHUIO IPOCTPAHCTBA PACHpPOCTpaHEHMs snuaeMuid. s Beex
areHToB, OOpPa3yIOUIMX CHHTETHYECKYIO IOMYJISAIMIO, YCTaHABIMBAeTCs Teorpaduyeckas
MpUBSI3KA: IO MECTY UTEJIbCTBA, pabOThl MU yueObl. B pe3ynbTare MHOXKECTBA UTEpALUil
MOJIETIM MHUKPOB3aUMOJCUCTBHSI areHTOB MOPOKIAAIOT MAaKPOCKOIMYECKUE SIBJICHMSI, TO €CTb
TEUEHUE AUJEMUYECKOTO IIPOIiecca B POCTPAHCTBE U BPEMEHHU.

g MonenupoBaHMs €XKEIHEBHOM AaKTHBHOCTH HACEJIEHUS IIMPOKO HCIOJIB3YIOTCA
TPaHCIOPTHbIE MoOAENu, nocTpoeHHble Ha 0Oaze 'MC. B Monenstx areHThl CcOBepIIarOT
©)KEHEBHbIE NEPEIBMKEHUSI B COOTBETCTBUU C 33]aHHBIMU MHAWBUIYalIbHBIMU I'paduKaMu U
Mapuipyramu. Tak, Ay MOAEIMPOBAHUS CE30HHOM BCHBIIKM rpummna B [1] ucnonaszoBanach
TpaHcnopTHas Monenb r. Llopuxa (IIBeiinapus). B moxmens [3] Obima uHTErpupoBaHa
nH(popmalys ¢ reorpapuueckoil MPUBA3KON MIIOTHOCTU HACEIEHUS, BUJIOB 3€MJICIIOJIb30BAHUS
U JIOpOXKHO-TpaHcmopTHOM cetn . bepnabum (Kanama). Ilepemernenue areHToB
OCYIIECTBIISUIOCH € TOMOIIBIO alNrOpUTMa MaplIpyTHU3allMd IO CIHCKY KOOpJHHAT
3aIlJIaHUPOBAHHOIO TpaduKa rnepeMerieHui.

J111s mocTpoeHus MoJIe MOOUIILHOCTH HACETICHHSI U OTCIIeKUBAHUS IPUHAIICKHOCTH
areHTOB K COI[MAJIbHBIM I'PYMIaM TaK)Ke UCIIONIb3YIOT IaHHbIE TeJIe(OHHBIX 3BOHKOB I'pa)/1aH
uccaeayemoro peruosa [12, 18]. DTo mo3BoaseT BBISIBUTH COIMATIBHYIO MPOCTPAHCTBEHHO-
BPEMEHHYIO CTPYKTYpy OOIlecTBa, KapTHPOBaTh B3aMMOICHCTBHS MEXIy COOOIIECTBaMH,
OTCIICKUBATh TEPEMEUICHUS TPaKIaH MeXAy Treorpa@uuecKuMH 30HAMU pEruoHa W
MIPOrHO3UPOBATh MPOCTPAHCTBEHHYIO JHWHAMUKYy pacmpocTpaHeHus Oonesnu. B [18], ¢
MTOMOIIIBIO CHENHALHBIX alTOPUTMOB, OBLIT MPOBEICH aHAINU3 JaHHBIX TeNe(OHHBIX 3BOHKOB
rpaXx</1aH Ha MPEIMET BBISIBICHUS «BIUSATEIbHBIX» a00OHEHTOB B KaXKJI0M COLMaIbHON IpyIIe,
CIOCOOHBIX MIpaTh KJIIOUEBYIO POJIb B paclpocTpaHeHMH 3aboineBaHuil U uHpopmaruu. C
MOMOUIBI0  CO3/JaHHOM  areHT-OPUEHTHPOBAHHOW MOJENM JAWHAMUKH JMHJIEMUU B
3anaHoapUKaHCKOM peruoHe ObuIa MPOTECTUPOBAHA CTPATETUsI KOHTPOJIS pacpOCTPaHEHHs
3a00JieBaHN, OCHOBaHHAas Ha NHQOPMUPOBAHUU BIMSTEIbHBIX ar€HTOB, KOTOPHIE C BHICOKOM
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BEPOSITHOCTBIO MOTYT PACIPOCTPAHUTH IMPEAYNPEKICHUE O Pa3BUTHM DIHUJIEMHM U Mepax
IIPEJOCTOPOKHOCTH CpeIu OOJIBIIOTO YUCIIA areHTOB B UX COL[MAIIbHBIX IPYIIaXx.

WuTerpanusi UCKyCCTBEHHOT'O OOIIECTBA, MOOMJIBHOCTH aréHTOB M reorpaguuecKkux
MPUBS30K (GOPMUPYET TUHAMUYECKYIO COLMAIbHYIO ceTh. COOBITHS Mepenayn 3a00JeBaHUS
MOTYT HPOUCXOAUTH TOJBKO MEXKIY areHTaMH, HaXOISALIMMUCS B OJHON IMPOCTPaHCTBEHHOM
siueiike (B 0THOM paboueM KaOWHETe, OJHOM IIKOJILHOM KJlacce, OJTHOM BaroHe METpPO | T.IL.).
ConuanbHble KOHTAaKThl AareHTOB, Kak MpaBwio, IuddepeHIupyoTcss MO CyTOYHBIM
BPEMEHHBIM TIEpHOAaM W TumaMm. Hampumep, OHM MOTYT OTHOCHUTBHCSA K TECHBIM (0Ma, Ha
pabote, B OOIIECTBEHHOM TPAHCIOPTE), CIy4YalHbIM (B MPOAYKTOBBIX Mara3WHax, B MeCTax
OOIIIECTBEHHOTO THTAaHUS) U SMU30IMYECKUM (Ha OOILIECTBEHHBIX MEPOIPHITUAX), KaK B
Mozenu [2], win ke, cTalMOHapHBIM (AO0Ma, Ha paboTe), MOOWIBHBIM (B OOIIECTBEHHOM
TPAHCIIOPTE), ¥ POUCXOANTH B IPAHUIAX TMYHOTO IPOCTPAHCTBA areHTa(0B) WM B MacIITabax
ropoga, kak B wmojenu [3]. B cooTrBercTBUM € THUIIaMU COLMAJIbHBIX KOHTAKTOB
YCTaHABJIMBAIOTCS TapaMeTpbl pPHUCKa WHQHUIMPOBAHUS, OYEBHUIHO, YTO HAMOOJBIIMMHU
napaMmeTpamu HaJIeJISIIOTCS TECHbIE U 0oJiee JIUTENbHbBIE [0 BpeMEeHU KOHTaKThI. B Moaenu [13]
areHTaM IPHUCBAMBAJICS YPOBEHb COIMAJIbHONH AKTUBHOCTH, KOTOPBIA YCTaHABIMBAJICS Ha
OCHOBE YAaCTOTHI HMX MEXKJIMYHOCTHBIX KOHTAKTOB. BepoATHOCTh HMH(UIMPOBAHMS areHra
YBEIIMYMBAJIACH C YBEIMUECHHEM KOJIMYECTBA MH(PHUIIMPOBAHHBIX areHTOB, MPHUHAUICKAIINX K
€ro couuaigbHOW ceTu(siM). B mMonenu mporHo3upoBaHUs TUHAMHKHU SMHAEMUU JTHUXOPAIKU
D6ona B Jlubepuu [15] BecoBbie I'paHH CeTEH CONMAIBHBIX KOHTAKTOB IEPEBOJMINCH B
BEPOATHOCTh 3apaKeHHs, TakuM o00pa3oMm, Iepenaya 3aboieBaHUS OIpenessuiach Kak
BEPOSTHOCTh HH(PHUIIMPOBAHKS BOCIIPUMMYMBEIX ar€HTOB B €IMHUITY BPEMEHU KOHTAKTA.

Buansinue nmoBeaeHust HACEJIEHUS HA AUHAMHUKY IMUACMUHA

HpeI/IMYH_IeCTBa ArCHTHOI'0 IIoAxo0Ja, 3aKJ/IIYAaromHueCsa B BO3MOXHOCTHM HAACIATH
AarcHTOB MOJCIIM PA3JIMYHBIMHA IMOBCACHYCCKUMU MATTCPHAMU, ITO3BOJIAIOT HpI/I6J'II/ISI/ITI) arc¢HT-
OPHUCHTHPOBAHHBIC MOACIIN K MAaKCHMAJIbHO pPCAIMCTUIHOMY BOCITPOHU3BCACHUTIO
SIMUACMHUYCCKUX IMPOHECCOB B HCOAHOPOJAHBIX MOIMYJIAOUAX, YTO JOCTUTACTCS 6nar0)1ap51
CUMYJIAIUA pa3HOO6p3.3HLIX CXEM U MCXAaHNU3MOB I/IH(I)I/II_[I/IpOBaHI/ISI MMOCPpCACTBOM pCain3allun
WHAWBUAYAJIbHBIX IMMOBEACHUYCCKUX aJITOPUTMOB ar¢HTOB.

IloBeneHnne uneHOB OOIIECTBA OKa3blBaeT OOJIbLIOE BIMSHUE HA TEYECHUE
SNUAEMHUYECKUX MPOLIECCOB, TaK, HAI[PUMEp, MPUHATHE HACEIEHUEM MPOPHUIAKTUYECKUX MEp
CHWKaeT BEPOSATHOCTh HMHPHUUMPOBaHUSA. MOTUBUPYIOUIMM (HaKTOpOM JUIsI HM3MEHEHUS
MOBE/ICHNS HACEJeHUs SIBIISIETCS CBOEBPEMEHHOE M MaccoBoe MH(opmHupoBaHue. B areHt-
OpPUEHTUPOBAHHOW MOJIEIM BCIBIIIKY TpUMna [2] u3ydanach IMHAMUKA NPUHATHS areHTaMu,
MpoXUBaoMMU B TrpaHunax r. byddano (CLIA), npodumakTH4ecKoro MOBEACHHUS.
Pacnpoctpanenue nHpopMalnuu O TEYEHUE SMHJIEMHUYECKOW CUTyallud MOJAEIMPOBAIOCH I10
JIBYM KaHajlaM — 4epe3 JIMYHbIe KOHTaKThl areHToB (JOKaiabHO) W mocpeactsom CMMU.
WudopmMHupoBaHHbIE areHTbl NPUHUMAIM pEIIeHHe OO0 aKTHUBAlMU MPOQUIAKTHIECKOTO
MOBE/ICHUS — «YCBIHOBJIEHHMM», Ha KOTOPOE€ OKa3blBaJM BIUSHUE Takue (aKTOpbl, Kak
KOJIMYECTBO areéHTOB B MX COLMAJIBHBIX IPYIAxX, YXKE NPUHSBIINE YCHIHOBICHHE, YPOBEHb
MEXJIMYHOCTHOTO BIUSHUS, KOJIMYECTBO MHPUIIMPOBAHHBIX ar€HTOB B MOMYJISIUU HA TEKYIIHHA
MOMEHT BpPEMEHH. [[1s KakJoro BPEMEHHOIO Ilara MOJEIM BBIUHCISUIOCH JIaBIEHUE CO
CTOPOHBI WIEHOB COLMAIbHBIX IPYNI U PUCK MH(DUIHMPOBaHMS, OOHOBISS, TAKUM OOPa3oM,
IapaMeTpsl NOBEIEHYECKOTO YChIHOBJICHHUSI.

B arenT-opueHTHpOBaHHBIX MOAENAX pacnpoctpanenuss BUY [7, 14] cpaBHuBannch
JIBa TUIIA TMHAMUYECKUX CEKCYaJIbHBIX CETEH U CEKCYaIbHOTO ITOBEICHHUS: ar€HTOB, UMEIOIITUX
OJTHOTO (JBYX) MHApTHEPOB W areHTOB, HMMEIOIIMX MHOXECTBO MapTHEpoB. B Monemnsax
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OLICHUBAJIOCh BIIMSHUE TOIIOJOTMU cered Ha pacnpocrpaneHue BUY cpenm Hacenenus u
MMUTHPOBAJICSI MPOLIECC BHEAPEHHUs IMporpammsl 1o 6oprdbe ¢ BIYU ¢ momomibio MeTon0B
nHGOPMHUPOBAHUS HAceNeHHs (0 MpakTUKe 0e30MacHOro ceKkca, packpbiTus cratyca ¢ BUY,
npunsatus moged ¢ BUY u T1.1.). B arent-opuentupoBanHoii moxaenu [14] oueHuBaim
3G GEKTUBHOCTh CTPATETHl MHOTOKOMIIOHEHTHOW OOphOBI C »mHaeMuel, B TOM YHUCIIE,
peanu3aluio areHTaMu IIOBEIEHHUs, OCHOBAaHHOTO Ha CTpaxe M BBIPaXKaIOLIErocs B
camom3oisiu. CaMOM3OJSIMS AareHTOB MOJENUpOBalach (YHKIMEH TpeyrojbHHKa,
oIpesiesIIeMO BpEMEHEM Haudana, IUKa M KOHLA, a TaKKe COOTBETCTBYIOLIUMH JIOJSMH
HCKYCCTBEHHOTO OOIIEeCTBA, pPEATM3YIOLUIMX CTPATETUI0 CaMOM3OJSIIMA B KOHKPETHBIC
BpPEMEHHbBIE HHTEPBAJIBL.

Moue.lmp()BaHne TCUYCHUSA I/IH(i)eKIII/IOHHOFO nmpouecca

ATEHTHBIN MOAXO/]] MO3BOJISICT PEATUCTUYHO MOJICIUPOBATH TeUeHUE WH(PEKITMOHHOTO
U DOUJAEMHYECKOTO TIPOIECCOB C YYETOM OCOOCHHOCTEM [WHAMUKA U KIMHUYECKUX
MPOSIBJICHUH KOHKPETHBIX KOHTArMO3HBIX 3a00JIeBaHMU, a TaKXKe HMX JIeYeHHs. Bo Bpems
COLIMAJIbHBIX KOHTAKTOB B CUMHTETUYECKOM MOMYJISIUU BO3MOXHA Mepeaadya HHPEKIIMOHHOTO
3a00JeBaHus, U B CIy4ae MHQHUIUPOBAHUS areHTOB, IPOUCXOIHUT NepEOLeHKa U OOHOBJICHNE
UX cTaryca 3J0pOBbs (M3MEHEHHE MEAMIMHCKUX WHANBUAYAJIbHBIX XapaKTEPUCTHUK).
WudunmpoBaHHble areHTHl BXOAAT B HOBOE HH(MEKIMOHHOE COCTOSHUE, UIUTEIBHOCTH
KOTOPOTO YCTaHABIUBAETCS B COOTBETCTBUHM C KIMHUYECKOW Kiaccu(HUKaAIuUeil, U TaKuM
00pa3om, areHTHI HOATAITHO POXOIAT BCE CTAINU 3a00JI€BaHUS U JIeUeHUs. B MympTHAre HTHOM
MOJIeSIM  pacnpocTpaHeHuss mnanjgemuueckoro rpunna HINI B Erunre [13] s
BOCIPOU3BEJICHUS SIUAEMUYECKOr0 Ipouecca Obuia npuHaTa paciirpeHHas SIR tumonorus
KOMIIAPTMEHTOB. ATE€HTHI MOJIENIA KJIACCU(ULIUPOBATIUCH B COOTBETCTBUU C UX KOHTAKTaMH,
KJIMHUYECKUM TEYeHHEM 3a0oiieBaHMsI U CTaAMSIMM JICYEHHUs:1) BOCHPUMMUUBBLIE, HO HE
KOHTaKTUPYIOIIUE C MHQHUIMPOBAHHBIMU; 2) KOHTAaKTUPYIOIIHWE ¢ HMHOHUIUPOBAHHBIMU; 3)
MH(UITMIPOBAHHBIE B TEYCHUE NHKYOAIIMOHHOTO neproa; 4) nHOUIIMPOBAaHHbIE, 3apa3HbIC; )
MH(UIMPOBAHHbIE, MTOMEIIEHHbIE Ha KapaHTHH; 6) MH(QHUIIMPOBAHHBIC, HE TOMEIICHHbIE Ha
KapaHTHH; 7) yMepiiue; 8) BbI3IOpOBEBIIME; 9) TNOIYyYUBUIME HMMMYHUTET IPOTUB
3a00JeBaHuUs.

ATEHTHBIN MOAXOJ TPENOCTaBISET MHCTPYMEHT JUIsl Ooliee TIyOOKOrOo MOHUMAaHUS
XapakTepa MOACIUPYEMOU dMMUIEMUH, MEXaHU3MOB TIepeIaul KOHTAarHO3HBIX 3a00JICBaHUN U
YCIIOBHM, TPU KOTOPBIX MOXKET MPOU30MTH BenblliKa. B [20] onucana areHT-opueHTUpOBAHHAS
MOJICJIb ITUPKYJISIIIUM BUpYyca TPUINIa BO B3aUMOJEHCTBUHM C JAPYTHM PECIHPATOPHBIM
MaTOT€HOM — MTHEBMOKOKKOM. H(pUIIMpOBaHNE areHTOB MPOUCXOIUT M0 YCIOKHEHHON CXeMeE,
B COOTBETCTBHM C pa3IMYHBIMU MEXaHHW3MaMu MPUOOPETEHUs BTOPOTrO TMaTOreHa:
SHIAEMUYECKUN THUI MpPEANojaraeT paHIOMU3UpPOBaHHOE 3apaxeHue 20% mnomynsiuu, a
SMUAEMUYECKUN — MHOUIIUPOBAHUE TIO TUITY TPHUIINA, C BEPOATHOCTHIO OTATOIICHUS TEUCHUS
3a0oneBaHus. MeXaHU3MBI JIsl KaKI0TO BO3MOKHOTO BapraHTa HHPUITUPOBAHUS, CBSI3aHHOTO
CO B3aWMOJICHCTBUSMH BHUpyca TpUIa U OaKTepUHW TTHEBMOKOKKA WJIU SBISIOIIUXCS
BTOPUYHBIMU  CIy4YasiMHM, PEAIU30BBIBAINCH YEpPE3 MYJIbTUIUIMKATUBHBIE MapaMeTphl,
OoTOOpaKaroIIMe Tepenadyy MaTOTeHHBIX MHKPOOPraHU3MOB. Mojenbh MO3BOMISIET OIICHUBATH
3 (EeKTh pa3IMYHBIX MEXaHW3MOB B3aMMOJICUCTBHS TPHUINNIAa W TTHEBMOKOKKA, BIIUSHHE
IMHEBMOKOKKA Ha CE30HHYIO AITUEMUIO TPUIIIA, a TAK)KE TPUIITIA HA BOCIPUUMYHUBOCTb ar€HTOB
K TIHEBMOKOKKOBOW THEBMOHWH. Mojenb MOXHO HCIOJb30BaTh KaK HHCTPYMEHT
TECTUPOBAHUS TUIOTE3, KACAIOLIUXCS B3aUMOJIEHCTBHS MAaTOT€HOB, a TAK)KE MPOTHO3UPOBAHUS
3 PEKTUBHOCTH TaKUX CTpaTETHili OOPHOBI C AMUAEMHUSIMH, KaK BaKIIMHAIINS BOCTIPUAMYHNBBIX
K MaToreHam Ipynin HaceJeHHUs.
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TecTtupoBanue crpareruii 60pb0bI ¢ INMUAEMUIMHA

ATEHTHBIN MOX0/ MOJACIHPOBAHHUS SMUIEMHUN MTO3BOJISIET TECTUPOBATh BapHATUBHEIC
cTpaTeruu OOpHOBI C SMUAEMHUEH, MPOTOHSS CIIEHAPUU U HAOMII0/1as U3MEHEHUSI TapaMeTpOB
areHTOB, TAaKWX KakK, HAlpUMep, CTAaTyC 3JI0POBbS, a TAaKKE MOBEACHYECKUX IaTTEPHOB,
CBSI3aHHBIX C MOOWMJIBHOCTBIO, COLMAIBHBIMUA KOHTAKTaMH, MOJYy4YeHHEM WH(POpMAIUU WIIH
neyenus. [loygaeMsle B pe3ysbTaTe pealn3aluyl CLIEHAPHEB BBIXOHBIC TAHHbIE, TO3BOJISIOT
oLeHUBATh 3(PPEKTUBHOCTH PA3TMYHBIX MEP BMEUIATEIbCTBA U OCYIIECTBIIATH MNIAHUPOBAHUE
crpareruii  OoppOBI C  dSmuAeMHEH, C  Y4eTOM  COLHMAIbHO-DKOHOMHYECKHX |
AMHUIEMHOIOTHYecKHX (hakTopoB. be3 a3 pekTHBHOI 1 MPaBUIIBHO CIIJITAHUPOBAHHON CTPAaTETUH
BMEIIATENbCTBA TOCIEACTBHS MUAEMUA MOTYT OKa3aThCs BEChbMa HETaTUBHBIMH, IPHUBOANTH
K 3HAYUTEIbHBIM SKOHOMHUYECKUM M COLIMATBHBIM MTOTEPSIM.

ATEHT-OPDHEHTUPOBAHHbIE ~ MOJENU  SBISIIOTCS  HMHCTPYMEHTOM  pa3paboTKH
MHOTOKOMIIOHEHTHBIX CTpaTeruii (papmarieBTHUeCKiX U HeapMalleBTUYECKUX BMEIIATEIbCTB
JUIs OTCPOUYKM WM CHAEpPKMBAHMSI NMUKa JMMJEMUM, KOrJa HMeeTcsl MpoOiieMa HEXBATKU
pecypcoB A 60pbObI ¢ MUAESMUSMU, HAIPUMEp, 3aMacoB MPOTUBOBUPYCHBIX MPENaparos,
BaKIMH, Joporocrosimero oOopyaoBanusa. C moOMOIIbIO KpyHMHOMAcIITaOHON areHT-
OpUEHTHUPOBAHHOW MOJAeNnu pacrpocTpanenus rpumnna Ha tore Kamudopuuum (CHIA) [19]
TECTUPOBaJach MHOTOKOMIIOHEHTHAs WHTEPBEHIIMOHHAs CTpaTerus, 3akiIldarolasicsi B
pacnpeielieHu TOCTYITHBIX 3a1acoB MPOTUBOBUPYCHBIX MPENapaToB cpean NHPUITUPOBAHHBIX
areHTOB M YWICHOB WX CEMEM, 3aKPBITHS IIKOJ U COOJIIOJICHHSI COLIMAIBHOTO JUCTAHIIMPOBAHUS.
KonnexkruBom aBTopoB [17] B MapTe TekyIiero rojaa Obula MOCTpOEHA KpYMHOMACIITaOHAS
areHT-opueHTHpoBaHHas Mozenb pactpoctpaneHus COVID-19 B IlIseiinapuu. B monenu
OLICHUBAJIOCHh BJIMSHUE NPUHATHUS HEMEIMKAMEHTO3HBIX MEp BMEIATEeNbCTBA, TAKMX Kak,
OTMEHAa MAacCCOBBIX MEpOINPUATUH, COLUAIBHOE JUCTAaHIMPOBAHUE, HOIIEHUE CPEICTB
WHIUBUAYATbHON 3aIIUTHI, 3aKPHITHE IIKOJI U OOIIECTBEHHBIX YUYPEKIACHHM, OrpaHUYCHHE
MEXIyHapOAHBIX MEPEBO30K U T.J, HA AUHAMUKY snuaeMud. C y4eToM NPUHATHIX B CTpaHe
Mep, CMEPTHOCTh OT KOPOHABUPYyCa cOCTaBUT MeHee 1%; clieHapuii 63 BMeIaTenbCTB oKa3al
uHpunuposanue 42% Hacenenus ctpansbl k 25 anpens 2020 r.

JUis TeCTHUpOBAaHUS CTpPATeTMM CHMXKEHMs MOOWIBHOCTHM HAacelleHHUsl B areHT-
OpUEHTUPOBAaHHON Monenu Bemblmky rpunma HIN1 B Mekcuke [12] usMmepsnu AUHAMUKY
MOOMJIBHOCTU areHTOB IO IMEpHOo/iaM OIOBEIIEHHs], OTPAHUYEHUS, U TOCTENEHHOTO CHSATHUS
KapaHTHHa. PacueTsl mokasaiu, YTO BBEACHHME KapaHTWHA W OrPaHUYEHHE MOOWIIBHOCTH
HaCeJIeHUs COKPATHJIO MUKOBOE YMCIIO MH(PUIMPOBaHHBIX areHToB Ha 10% U OTJIOXKUIO MUK
SNUAEMHUU Ha JiBa AHs. Peanuszamus clieHapueB MaccOBOTO MH(MOPMHUPOBAHUS HACEJICHUS U
MOBBIIIEHUS KOHTPOJIS 3a BakuMHauued B monenu pacnpocrpaHenuss HINI1 B Erunte [13]
JEMOHCTPUPYET CHU)KEHHE HHQPHUIMPOBAHHBIX areHTOB Ha 6,7% u 32%, COOTBETCTBEHHO.
ITonp30Barens yepe3 nHTep(heiic MOEIN MOXKET 3a/1aBaTh KOMOWHAIIMH PA3TMUHBIX CTpAaTETuit
BMEIIATEIbCTB U MPOLIEHT 0XBaTa, IPUMEHSIEMbII K HaCEeJIEHUIO.

B kpynHoMacmTabHOM areHT-OpueHTUPOBAHHOM MOJIENH PacpOCTPaHEHUS TPUIIA B
bonbmom Toponrto (Kanama) [11] omenuBanach 3pQeKTHMBHOCT peanu3aluu CTPATETUu
JIOMalIHero KapaHTMHA WHQUUIMPOBAHHBIX areHTOB. BBIXOAHBIE NaHHBIE BBIBOAMINCH Ha
reorpaguueckue KapThl NPOTHO3MPYEMOW 30HBI paclpoCTpaHeHHs snujeMud. Mojens
UCIOJIb30BajaCh PETHOHAIbHBIM BEJOMCTBOM II0 OXPaHE M YKPEIUIEHHIO 3J0POBbSI Kak
MHCTPYMEHT JJI1 MOHUTOPHHIA 3MHUJEMUYECKON CUTYallUHd B PEXKHUME PEAIbHOIO BPEMEHU U
IUTAaHUPOBAHUS MEPONPUATUI BMemIaTeabcTBa. C MOMOIIBIO areHT-OpUEHTUPOBAHHONW MOIETH
3apakeHHs] NTUYbUM TpunnoM B T. banaynr (Munonesus) [6] onenuBanach 3¢(eKTUBHOCTh
TaKMX MEp CHUKEHMSI pUCKa MHPUIIMPOBAHUS, KaK COLIMAIbHOE AUCTAHLIMPOBAHNE U HOLICHHE
Macok. B [9] cMoniennpoBaHbl YyeThIpe CTpaTerui MHPEKIIMOHHOTO KOHTPOJISI paCpOCTPaHEHHS
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TpUIINIa B OTJCJIICHUU CKOpOW momomu OonbHUIBI B T. Bunnunere (Kananma). Pe3ynbrarer
MPOJICMOHCTPUPOBAIA OOJBINTYI0 3(PGEKTHBHOCT MEp, OPUEHTHPOBAHHBIX Ha IAIIMCHTOB
OOHHUIIBI (ATETEPHATUBHBIC OTOKH JICYCHUSI, MACKUPOBAHHE MAIIUCHTOB C CHMIITOMAaMH).

B areHT-0pueHTUPOBAHHOM MOJEIN KOHTPOJISA SMUIAEMHUM Oclbl [§], pa3paboTaHHON C
LIETBI0 OIEHKH TMOTCHIMAIbHOU 3((PEKTUBHOCTH cTpaTeruii 00phOBI C pacmpocTpaHEeHHEeM
BHpYCa, KOTOPBIE MOTYT CTaTh OTBETOM Ha YCIOBHYIO OMOTEPPOPUCTHUYECKYIO aTaKy, ObUIH
MPOTECTUPOBAHBI CLIEHAPUM PEArupOBaHUS I BUPTYAJIbHBIX TOPOAOB C PaA3JIMYHOU
YUCIIEHHOCTBIO HAaceNeHUs. MOJelnb TO03BOJIIET PAcCUUTaTh HEOOXOIMMOE KOJIHMYECTBO
PEaKTHBHBIX MAaCCOBBIX MPUBUBOK, HEOOXOIUMBIX ISl IOCTETICHHOTO YMEHBIIICHHSI STTHICMHH
B KQKJIOM TOPOJIE, C yY€TOM KOJIMYECTBA MEPBBIX CITydaeB HH(OUIIMPOBAHUS.

3akarouenue

[IpoBeneHHBIN aHATU3 aKTyaTbHBIX UMUTAIIMOHHBIX MOJIENIEH, CO3JaHHBIX C TIOMOIIIBIO
areHTHOr0 MOJXOAA JUIsl MCCJIEI0BAaHUS AMHIEMUYECKUX IPOLIECCOB Ha JIETAIU3UPOBAHHOM
YpOBHE, TIO3BOJISIET CAENATh BBIBOJ O TOM, YTO areHT-OPUEHTHPOBAHHBIE MOJEIU SIUIECMUMA
SIBJIAIOTCSI COBPEMEHHBIM HHCTPYMEHTOM IIPOTHO3UPOBAHUS PACIIPOCTPAHEHHSI KOHTarnO3HbIX
3a00JieBaHUN B HEOAHOPOIHBIX MOMYJSIUAX U OLUEHKHU 3P(HEKTUBHOCTH CTpATEruil 00pHOBI C
SNUAEMUSIMU U CMSATYEHUS UX MTOCIEACTBUM.

BoigenuM kiro4yeBble MPEMMYINECTBA AareHTHOrO IMOAXO0Ja s HMHTAIMOHHOTO
MOJIETTUPOBAHUS MHUIEMUYECKUX [TPOLIECCOB:

1) BO3MOXHOCTP HWMHUTHPOBATh JWHAMHUKY PACHpPOCTPAHEHUs WH(EKIIMOHHBIX
3a00/ieBaHUN B MAaKCHUMAallbHO MPUOIMKEHHONH K peallbHOMY OOIIECTBY CHHTETUYECKOM
MOMYJISUKN, YIEHbl KOTOPOW, SIBJISAIOLIMECS NPOrPaMMHBIMU areHTaMH, HaJeIeHHBIMU
pa3IMYHBIMU TUIIAMU aTprOyTOB, (HOPMHUPYIOT AeMorpaduvecKkylo CTPYKTypy oOliecTa, a
TaKXke MPO(UIN UCCIEAYEMbIX COMMAIBHBIX TPYII, yUYaCTBYIONIMX B Iepeaadn 3a00IeBaHus;

2) Bo3M0>XXHOCTb HaJIeNIATh areéHTOB UCKYCCTBEHHOT'O 00I1I€CTBA, B KOTOPOM IIPOTEKAOT
SMUAEMHUUYECKHE ITPOLECCHI, PA3IMYHBIMU ITOBEJEHUECKUMHU aJITOPUTMAaMHU JUIsl HUMUTHPOBAHMUS
Pa3IMYHBIX CXEM M MEXaHHU3MOB Iepelayd KOHKPETHBIX KOHTArho3HbIX 3a00JeBaHMil, 4TO
MO3BOJISIET MPHOIM3UTh AareHT-OPUEHTUPOBAHHbIE MOJEIM K MAaKCHUMAaJIbHO PEATUCTHUYHOMY
BOCIPOU3BEICHUIO AMHUIEMUYECKUX MTPOLIECCOB B HEOAHOPOIHBIX MOIMYJIALHUSAX;

3) Bo03MOXHOCTP MOJENHMPOBAaHUS €XKEJHEBHON aKTUBHOCTH U MOOWJIBHOCTH
HacCeJIeHUs TIOCPEICTBOM pealln3alii MHANBUAYAIbHBIX TPaUKOB U MapIIPyTOB areHTOB, YTO
MI03BOJISIET UMUTUPOBATh TUHAMUKY PAcIIpOCTPaHEHMsI dITUIEMMUIA,

4) BO3MOXHOCTb MOJEIMPOBAHUS C HCIOJb30BAHUEM T'eOMH(pOPMALMOHHBIX
TEXHOJIOTUH, YTO MO3BOJIIET BOCIPOM3BOAMUTH KU3HEAESITEIbHOCTh areHTOB B PEaJbHBIX
reorpagUuecKux KOOpJMHATAX M NPUOIIKAET areHT-OpUEHTHPOBAHHBIE MOJEIH K
PEATMCTUYHOMY BOCIIPOM3BECHUIO PACIPOCTPAHEHUS AIUIEMUN C YIETOM TEPPUTOPUATBHO-
MPOCTPAHCTBEHHBIX (PAKTOPOB;

5) BO3MOXHOCTb MOJAEIMPOBATH TeUEHHE WHQPEKIUOHHOTO U 3MUIEMUYECKOTO
MPOIIECCOB TTOCPEJICTBOM BOCTIPOM3BEACHUS CTaauii WH(EKIIMOHHBIX 3a00JICBaHUN U WX
JICYEHHsI, C Y4eTOM OCOOCHHOCTEW IUHAMHUKM M KIMHUYECKUX TMPOSIBICHUH KOHKPETHBIX
KOHTaruo3HbBIX 3a00JICBaHUI;

6) Bo3MO>XXHOCTb TPOUTPHIBATH BCEBO3ZMOXKHBIE CIIEHAPHH AMHUEMHUYECKON BCIIBIIIKH,
TECTUPOBATh BapHUATHUBHbBIE CTpAaTerdu OOpbOBI C SMUAEMUSIMU M OLICHUBATH IMOCIEACTBHS
SMUAEMUN U BIMSHHUE HAa UX JUHAMMKY Pa3IMYHbIX CTPATErHi BMEIIATEIbCTBA.

JlanbHeuee pa3BUTHE aAreHT-OPUEHTUPOBAHHBIX MOJEIEH DIUIAEMUN CBA3AHO C
MIOCTPOCHUEM KPYIMHOMACHITAOHBIX CLEHApUEB, pealn3altsl KOTOPbIX TpeOyeT MpUBJICUECHUS
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TE€XHOJIOTHIM BBICOKOIPOU3BOJUTEIBHBIX BBIYMCICHUNA M CYNEPKOMIIBIOTEPHBIX PECYPCOB.
Pe3ynpTaThl MccnenoBaHUS MEPEJOBOTO OIBITAa MPOSKTHPOBAHMS areHT-OPHEHTHPOBAHHBIX MOJENeH
pacnpocTpaHeHHs SMHAEMHH IUIAHUPYETCS HCIONb30BAaTh IS CO3/IaHMS areHT-OpPUEHTHPOBAHHOW
MOJIETH PACTIPOCTPAHEHUS STIUAECMHUH B YCIOBHUIX METaIoJunca.
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