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anvHo-dKoHOMUYecKkux uccieoosanuti YHI] PAH, Y¢a)

Ilpeocmaenen 0630p coBpemMeHHbIX OMEYeCmBeHHbIX PA3PAOOMOK U
OCHOBHBIX HANPABIEHUll 8 0ONACMU UMUMAYUOHHO2O0 MOOeIUPO8a-
HUsL pazeumusi 20pooa. Jlan HeOOIbWOl IKCKYPC 8 UCTIOPUID  UMU-
MAYUOHHO20 MOOENUPOBAHUs 20pOOCKo20 paszsumusi 6 Poccuu.
Paccmompenvr modenu npocmpancmeeHno2o U OUHAMUYECKO2O
2opoockoeo pazgumusi. OcobeHHo nodpobHo 8 pabome uUcciedosa-
Hbl COBpPeMeHHble MOOeNbHble pa3pabomKu 20poOCK020 pa3eumus
HA OCHOB8E KOHYENYUU CUCTEMHOU OUHAMUKU.

KroueBrie ciioBa: HMUTAIUOHHOC MOACIUPOBAHUC, MOACIN
TOpOACKOro pas3BuTUA, CUCTCMHAsA JUHAMHKA, MPOCTPAHCTBCH-
HBIC MOACIIN PA3BUTHUA TOpOJa.

1. BeedeHue

K cepeanne XX Beka B Mupe 0003HaUMIIaCh OYE€Hb CEPbE3HAs U,
KaK OKa3aJoCh, TPYIHO MOJAIOIIASACS PEIIECHHIO MpobiieMa, akTy-
aNbHAs M CETO/HA, - HEKOHTPOJIUPYEMBIN pocT ropogos. B Poccun
ypOaHu3aus COMPOBOKAAETCS YKPYITHEHHEM U MPOCTPAHCTBEHHBIM
paciIipeHreM caMUX FOpOJIOB M POCTOM 4Hciia uX »kurerneil. Ha puc.
1 mokazaHa JuIs CpaBHEHHUS JUHAMHKa YUCIEHHOCTH IOpPOJICKOTO U
cenbekoro HaceneHust Poccuiickont @enepanyu B 1970-2014 rr. 3a
YKa3aHHBIM TEPUOJT YUCIEHHOCTh TOPOJICKOr0 HACEIEHMs YBEIUYH-
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nack Ha 32%, cembCcKoro — cokparuiach Ha 25 %. Ilpu aTom OypHBIi
POCT YHCIEHHOCTH TOPOJCKOTO HaceneHus B 73% HaOmonmancs 3a
mepuon 1970-1992 rr. JlanbHeimiee COKpaleHHE YHCICHHOCTH
TOPOACKOTO HaceleHus, mpoAonkasmieecs 10 2007 roma, CBI3aHO C
COKpaIleHreM OOIIei YHCICHHOCTH HacelleHus Poccuu, a Takxke
aJMIUHHACTPATUBHBIM IPE0OPa30BaHUEM ITOCETKOB TOPOJCKOTO THIIA
B CEJIbCKHE HAcelIeHHBIe MYHKTHl. Ha ceromusmanii 1eHb CTaTUCTH-
Ka TakoBa: Oojee 74% pOCCHAH CBS3ald CBOIO JKH3Hb MMEHHO C
TOopOoJIaMH.
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Puc. 1. Junamuxa uucnenHocmu 20po0CcKko2o u CerbCKo2o HaACeNeHUs.
6 Poccuu 6 1970-2014 22., man. yen.

Yp6aHM3auH;1 IOBBIIIACT KAYCCTBO XKM3HHU HACCIICHHsA, HO BMC-
CTe € TeM TMOpOoXJaeT jaeMorpaduyeckue,  COIHAIbHO-
SKOHOMUYECKHE, DJKOJOTHYECKHe, a TakKe TIpajoCTPOUTENbHBIE
npoOJeMbl TOpoJia: U3MEHEHUE JIeMOrpaduuecKol CTPYKTYPhI Kak
3aHIATOTO HAaCeNIeHWs, TaK W HACEJIEHUS B IIeJIOM; YBEIMYEHHE MH-
Tpalyu; COIMAbHOE PACCIOCHHE HACENIeHHWsS TOopojia; HeoO0XoaH-
MOCTb HPHUBJICUCHUA OOIIOJIHUTCIBbHBIX I/IHBeCTI/IIlI/Iﬁ B 3KOHOMUKY
ropojia; U3MEHEHHEe CIpoca U IL€H Ha XWIYI0 HEIBUXUMOCTD,
HECOBEPIIIEHCTBO  WHXEHEPHO-TEXHUYECKOW,  HHEPreTUUECKOH,
TPAHCIIOPTHOHM, TEICKOMMYHUKAITMOHHONH W COIMANbHOW WH(]pa-
CTPYKTYPBI, KOTOPBIE 3a4acTyI0 MPOSKTHPOBAIHCh 0e3 ydera pocTa
YHCIICHHOCTH HACEJICHUSI;, 3arps3HEHUE aTMOC(Ephl, BOJHBIX UCTOY-

2



Pybpuxa Coopnuxa (oxonuamenvho eplbupaemcsi pedaKmopom)

HUKOB W TIOYBBI TOPOJCKOH TEPPHUTOPHH; HEPAaBHOMEPHOCTH  3a-
CTPOUKHU M Pa3pbIBBI TEPPUTOPUH TOPOAA; pacipocTpaHeHne HHPEK-
[IMOHHBIX 3a0oneBaHwii W ap. CreayeT 3aMeTHTh, YTO BOIPOCHI
YCTOHYHMBOTO COIHATbHO-9KOHOMHUYECKOTO PAa3BUTHS TOPOJCKUX
OKPYTOB TIPUXOTUTCS PENIaTh B YCIOBHAX XPOHUYIECKOTO AeHUINTA
OIO/IKETHBIX CPEIICTB.

IToaToMy aHaM3 W MPOTHO3UPOBAHUE KOMITIEKCHOTO COIIHANb-
HO-9KOHOMHYECKOTO Pa3BHTHS Iropoja MOKHBI SBIATHCS BaXKHBIMH
CTPaTEerm4eCKUMHU COCTaBISIONINME €ro yrpaBieHus. O4eBHIHO,
YTO JUJISl PEaTbHOTO TOPOAa HEBO3MOXHO IMPOU3BECTH MPAKTHIECCKHMA
OKCMEPUMEHT, TaK KaK 3TO OKAXKETCS IOPOTOCTOSAIINM U OIACHBIM
MEpOIPHUATHEM, HO MOXKHO OpPTaHHM30BaTh CpPaBHEHHE DAa3INYHBIX
BapHAHTOB CTpPATETHH YIIPaBICHUS HA UMUTAIIMOHHBIX MaTeMaTHde-
CKHMX MOJEIISIX C UCIToJb30oBaHneM DBM. IMUTAIMOHHEIA HOIXOJ B
HACTOsAIIee BpeMs aKTUBHO PACIPOCTPAHSETCS CPe YYCHBIX MpH
MOJICJTMPOBAHUH TEPPUTOPHAIBHBIX CHCTEM BOOOIIE U TOPOJICKHX - B
YaCTHOCTH.

2. IMumayuoHHbIe MemoObI MOOeslupoeaHusi passumusi
20podcKux cucmem

B cootBerctBuu ¢ [7, c. 24], 101 UMUTALMOHHBIM MOJIEIUPOBA-
HUEeM OyeM NOHMMAaTh pa3paboTKy W BBIIOJIHEHHE HA KOMIIBIOTEPE
MPOrPaMMHON CHUCTEMBI, OTPaXKaIOIIeH CTPYKTYpy U (yHKIIHOHUPO-
BaHWe (TIOBEJEHIE) MOAEIUPYEMOT0 OObEKTa HITU SBICHHUS BO Bpe-
MeHU. IMUTanMoOHHOE MOJAEIUPOBAHHUE IO3BOJSET BOCHPOU3BECTH
pa3BUTHE TOpOJia B IUHAMHKE W (WJIM) B TMPOCTPAHCTBE HA OCHOBE
pe3yNbTaTOB aHaNIM3a HaumOoJee CYIIECTBEHHBIX B3aUMOCBS3EH
MEXY €ro 3JIeMeHTaMHu.

IIpuMeHUTENBHO K 3aJa4aM MOJECIMPOBAHUS PA3BUTUSA TOPOJ-
CKHX CHUCTEM MOTYT YCHEIIHO MPUMEHSITHCS BCE MapagurMbl UMUTA-
IIMOHHOTO MOJISITMPOBAHUSA: JUCKPETHO-COOBITUIHHOE MOAEITUPOBA-
HHE, CHCTEMHas JMHAMHUKA n areHT-OpUEHTUPOBAHHOE
MOJICTTMPOBaHKE (WJIH areHTHBIC MOJICIH, MYJIbTHATCHTHEIC MOJICITH ).
ITapagurma cucTeMHON NMHAMHUKU nmojpa3symeBaer moj coboit
arpeTMpoOBaHHOE UCCJIEIOBAHUE CUCTEMBI U €€ B3aMMOCBSI3EH C
KOHLICHTpaIlMell Ha MeTolIax ympaBieHuM mpoueccamu. [Ipu xom-
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MBIOTEPHOM MOJICIMPOBAHUH CHCTEMHAasl NWHAMHUKA peau3yercs C
MOMOIIBIO TpadUIECKNX TUarpaMM HaKOIHTENIEH W MMOTOKOB, OTpa-
JKAIOUINX TPUYIHMHHO-CIIEICTBEHHBIE CBS3W B MOAEIHUPYEMOU CHCTE-
Me. MaTeMaTndecK MOJIeNbh CHCTEMHOW NWHAMHUKHU TPEICTaBISIET
co00ii cuctemy auddepeHITnaNIbHbIX U anreOpandecKuX YpaBHEHUH.

CaMbIii MOJTOIOH W HBIHE OYPHO Pa3BHBAIOIININACS M3 UMHUTAIIH-
OHHBIX METOJIOB — areHT-OPHEHTHPOBaHHOE MOJAeTupoBaHue. B
areHT-OPHEHTHPOBAHHBIX MOJEISIX ONEPUPYIOT COBOKYIHOCTBIO
areHToOB C OMpEIENeHHBIM HabOpoOM CBOICTB M WX TOBEISHHUEM,
KOTOpPOE€ 3aBHUCUT OT CPEIbl areHToB. TakuM oOpa3oM, OCHOBHBIMHU
AIIEMEHTaMH a0CTPAaKTHOW THIOBOHM areHT-OpPUEHTHPOBAHHOM SIBIIS-
IOTCS: «areHTHI, OXBATHIBAIOIINE BCE BO3MOXKHBIE XapaKTEPUCTHUKU
HEOJTHOPOJTHOTO TOBENEHUS; X CPe/Ia, ONMPEIeIISIOoNas mpeacTaBie-
HUSL W JIEHCTBUS areHTOB; MEXAaHHM3MBl B3aHMMOJICHCTBHS MEXKIY
areHTaMu, BKJIIOYAs MPSAMYIO0 W HENPAMYIO Tepeaady HHQOpMaIuu
MeXIy HUMHU. Takas BO3MOXHOCTh PEaN3yeTCs IPH TIOMOIIN PETy-
JUPOBAHUS CIIOCOOHOCTH OJIHOTO areHTa y3HaBaThb O TOBEICHHUH
Ipyroro» [1].

Kakoli MeTo IMHTaIMOHHOTO MOJICTTHPOBAHMS HU ObLT OBbI BBI-
OpaH, MEepBBIM MIATOM B PEaTU3aIl[ii MPUMEHEHUS WMUTAIIMOHHOTO
MOJICJIMPOBAHMS BBICTYIAe€T IIPOBEJEHHE CHUCTEMHOTO aHalln3a
WCCIIEyeMOT0 IIPOIecca, BTOPHIM - NPHUIIOKEHHE TIOJYyYSHHBIX
3HaHUW B KOMITBIOTEPHYIO cpeny. DQexkTHBHOE MpUMEHEHHE BO3-
MOKHOCTEN coBpeMeHHbIX DBM peanbHO TOJIBKO, KOT/Ia UCCIIEN0Ba-
TeJh CTaBHUT BO TJIaBE IIETIM CHCTEMHOI'O aHaju3a oOllee orvcaHue
MPOOJIEMBI WITH CUTYAIUH U IYTH €€ pelieHus. MeToIbl CHCTEMHOTO
aHaJIM3a MIMPOKO TOMYJIIPU3UPYIOTCS U OBICTPO Pa3BUBAIOTCS, YTO
SIBJISIETCSI U TOCTOMHCTBOM, U HEIOCTATKOM OJHOBPEMEHHO: [0 MEpe
YCJIOXHEHUS 3TOM AUCLUILIMHEI TOPOH yTpaunBaeTCsl IOHUMAaHUE €€
HCXOJTHOTO CMBICIIA U COJIEP KaHUSI.

MMuUTAaLIMOHHBIN MOAX0J aKTUBHO HCIOJIB3YETCA B HACTOSAIIEE
BpeMs JJII MOJICIMPOBaHUST TEPPUTOPHAILHBIX CUCTEM, B OCOOCHHO-
CTH PeruoHANBHEIX (cM., HarpuMep [3]). YuuTeiBas 0003HaAUECHHYIO
pacTyIIyto mpooiieMy ypOaHHU3aIliH, CYIIECTBYET peanbHas moTped-
HOCTb B CO3/IaHUH MOJEJECH, MO3BOISIONIUX UCCIEI0BATh KOMIUIEKC-
HO€ Pa3BUTHE TOPOJIOB W BHIPA0OTATh CTPATETMH YIIPABICHUS UMHU.
UccnenoBanue pa3BUTHS TOPOJACKONW CHUCTEMBI BO3MOXKHO IO Clie-
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JIYIOIIAM HAaIIPaBJICHUSM: TPOCTPAHCTBEHHOE Pa3BUTHE, TWHAMHYE-
CKOE€  pa3BUTHEC M TIPOCTPAHCTBCHHO-AMHAMHYECCKOE pa3BUTHE.
Mopenu mpoCTpaHCTBEHHOTO Pa3BUTHS OepyT cBOE Ha4daso oT pado-
ot W. Jloypu [11, c. 34-37] u BkI0OYarOT (YHKIHOHAIBHO-
TePPUTOPHAIBHOE ONMMCaHue Topona. [Ipm 3ToM mpocTpaHCTBeHHAS
CTPYKTypa ropojaa (opMupyercsi IpOCTPaHCTBEHHBIMH MaTepHalb-
HBIMH 00BEKTaMH, a (yHKIIMOHAIbHAS CTPYKTYpa - B3aNMOCBS3SIMH
aTuX 00BekTOB [14]. Ilpm TakoM MOAXO0JE MHOMXECTBO OOBEKTOB
TPagOCTPOUTENBHOM Cpebl MOXKHO OIHCATh AUCKPETHBIMH KIIETOY-
HBIMH aBTOMAaTaMH, UCTONB3yd MPU 3TOM TaKyH KOHIETIHIO WMHU-
TaIlMOHHOTO MOJEIHPOBAHMS KaK AMCKPETHO-COOBITHHHOE MOJEIH-
poBanue. [IperMyIiecTBOM MPOCTPAHCTBEHHBIX MOIENEH SBISETCS
y4eT TepPUTOPHUATHLHON B3aUMOCBSI3H MEXTy MTOJICHCTEMAMH TOPO/Ia.
B xadecTBe HemocTaTKa TaKMX MOJEJEH CIeayeT OTMETUTH MpPex/ie
BCEro HEOOXOIUMOCTh cOopa OOoNBImIOr0 00beMa CTAaTUCTHUYECKOW
WHGOPMAIUH TI0 TPOCTPAHCTBEHHBIM OOBEKTaM TOpona, a TaKKe
HEBO3MOYKHOCTh aHAIIN3a JUHAMUKH TOPOJICKOTO Pa3BUTHSI.

JuHamuueckne MOAENW pa3BUTHS TOpoJa OCHOBaHBI Ha KOH-
LENUUA CUCTEMHOM NUHAaMUKH, npemioxeHHou [[x. doppecrepom
60-x romax mpommioro Beka. lIpemmyrecTBa TMHAMUYECKHX MOJE-
Jeil TOPOJICKOTO Pa3BUTHA CIEAYIOIINE: BO3MOXHOCTh OIUCAHUS
JIMHAMHKHU TOPOJICKOW CHCTEMBI; HEOOJIBIIIOE 10 CPABHEHHIO C MOJIe-
JSIMU  TIPOCTPAHCTBEHHOTO PAa3BUTHA YHCIO TEPEMEHHBIX H, Kak
ciencTBue, Oollee Jerkas peann3anys MOJETH; WCIOIh30BaHUE
HEJIMHEHHBIX CBS3e€H MEXIy dJIeMEeHTaMH Mozenu. B cuimy sToro
CUCTEMHO-TMHAMHYECKHE MOJICITH Ha MMPAKTHKE OKa3aJIMCh Hanboiee
pacnpoctpaHeHHbIME. K HemocraTkaM JAMHAMUYECKHUX MOJEICH
MOXXHO OTHECTH OTCYTCTBHE Y4YeTa TEPPUTOPUATBHON B3aMMOCBSI3U
MEXJy IMOJCHCTEMAaMH TOpOJia, a TaKkKe MPOU3BOJIBHOCTh BEIOOpA
HEJIMHEIHBIX 3aBUCUMOCTEH Mexay moacucremamu ropopa [11, c.
40-44].

Tperbe HampaBlieHUE SBISETCS OOOOIICHWEM IEPBBIX IBYX U
MO3BOJISIET OINMUCAaTh (PYHKIMOHAIHLHO-TEPPUTOPHATIHLHOE DPa3BUTHE
ropojia BO BpeMeHH. B HacTosmiee BpeMs 3TO HalpaBiICHUE pean-
3yeTcs METOJaMU areHTHOro monenupoBanus. [IpocTpaHcTBeHHO-
JIMHAMHWYECKAsT MOJICIh KOMIICHCUPYIOT HEIOCTAaTKU TEPBBIX JBYX
MOAXO/OB 3a CUET CHUKEHUS YPOBHS €€ NeTaTU3alUU.



Ynpasnenue 6orvuwumu cucmemamu. Boinyck ??

3. Mpakmuka uMmumayuoHHO20 MoOeslupo8aHusi
2opodckozo pa3eumusi 8 Poccuu

Bonna pa3paboTok MO MMHUTAIMOHHOMY MOJICJIMPOBAHMIO Ha-
CTyIMJIa BCJIEACTBHE O0Opa30BaBILIETOCA KpU3UCa B O0JIACTH MpHUMe-
HEHMS TPaJULHMOHHBIX MaTEMAaTUUYECKUX METOJ0B MOJIEIMUPOBAHUS B
Havane-cepenuae 60-x romax mpommioro croixerus [9]. Koncepra-
TUBHBIC MAaTEMaTHYECKHE METOAbI, HE IO3BOJIAIOLINE IIHPOKO
HCcnoyb30BaTh DBM, ObUIM BBITECHEHBI OOjIe€ TMOKMMHU M KOMIIBIO-
TEPU3UPOBAHHBIMH HMMUTALIMOHHBIMH METOJAaMH MOJEITUPOBAHUS.
MeToapl UMUTALIIOHHOTO MOZEIMPOBAHUS NPUMEHUTENIFHO K 3a/a-
yaM aHajlu3a Pa3BUTHS TOPOJICKUX CHCTEM B HAllled CTpaHe CTajH
aKTHUBHO NpUMeEHATC ¢ cepeaunbl 1970-x romos. Tak, B 1976 r.
npoxonwia | mkona-cemunap «IIpoGremMsl MOAEIMPOBAaHUS TOPO-
JIOB», MaTepualibl KOoTopoil conmepxkarcss B [11]. B pabore mkombI-
CeMHMHapa MPUHUMAIM YYacTHe YydeHble Bcecor3HOro Hay4Ho-
HCCIIE/I0BATEIbCKOT0 HHCTHTYTA CHCTEMHBIX HCCienoBanumii, Ilen-
TPaJbHOTO 3KOHOMHKO-MaTeMaTHYeCKOro HWHCTUTYyTa, WHcTHTyTa
npoOjeM yHpaBleHUs] W TNPEICTaBWIM  JOKJIA[bl [0 BOIPOCAM
MOCTPOCHUSI U aHAJIM3a MaTeMaTHYECKUX MOAEJIEeH TOpOJCKUX CHUC-
TE€M, MOJEIUPOBAHUS TNPOCTPAHCTBEHHOH CTPYKTYpPhl TOPOJACKOI
CHCTEMBI, MOJICIIMPOBAHHS TPAHCIIOPTHOM CHUCTEMBI, JeMorpaduye-
CKUM HCCIIEIOBaHUSAM B ropoje u ap. IIpumeuarensHo, 4To paboThl
aBTOPOB TEX JIET 110 JTaHHOHM TeMaTHKe OTIMYAIOTCS OT COBPEMEHHBIX
JeTaJbHBIM, CTPOTUM M Ka4eCTBEHHBIM OMHCAHUEM BceX (YHKLHO-
HaJIHBIX 3aBUCUMOCTEH /17151 BHIOPaHHBIX [TOKa3aTeseH.

OcTaHOBUMCSI Ha HECKOJIBKHX MOJIEINISIX, NPEACTaBICHHBIX Ha
cemuHape. Tak, B padore [11, c. 52-60] Bopon T.A. npemioxena
MMHTALMOHHAs MOJENb Ul NPOTHO3MPOBAHMS TUHAMUKU YHCIICH-
HOCTH HaceJeHUs ypOaHW3UPOBAaHHOW TeppUTOpUU. Mopeb BKIIIO-
YyaeT cleayromue OJNOKH: POXKIAaeMOCTb, CMEPTHOCTb, MHUIpaLus,
9KOJIOTHS, TPAHCIIOPT, MPHUTAraTEbHOCTh Topoaa. B xaxaoM nemo-
rpaguueckoM OJ0Ke (POXKIAeMOCTb, CMEPTHOCTb, MUTpAIMA) pac-
CMaTpHUBaeTCs pacHpeAesieHne HaceJeHHs IO IOy, BO3pacTy, Ha-

1
B nacmoswee epems - Hncmumym cucmemnozco ananuza PAH
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nuoHagpbHOCTH. CleyeT OTMETHTh, YTO B PadOTe HCCIeNOBaHO
BIHSHUSI Ha yYPOBEHb POXKIAEMOCTH MHOXKECTBa (haKTOPOB TOPOI-
CKOH CpeJpl: YPOBEHB KIIUIIHON 00eCTieueHHOCTH, YPOBEHb 00pa-
30BaHUS M 3aHATOCTH >KCHIMH, YPOBEHb MaTepHAIbHON o0ecredeH-
HOCTH, YHCII0 OpayHBIX map. BcmomoraTenbHble OJIOKH (3KOJIOTHS,
TPAHCTIOPT, IPUTATATETFHOCTH TOPOJIa) MCIIONIB3YIOTCS IS pacdeTa
YpOBHSI CMEpPTHOCTH, 3aboneBaemocTr u Murparmn. [lanunoi N.K.,
Mmymessrom BJLL [11, c. 34-37] mpemiokeHa TpOCTpaHCTBEHHAS
MOJI€Th TOPOJCKON CHUCTEMBI, SIBIIIOMIASACS MOIU(pUKaNEH MOJIeNn
Jloypy n BKirOWaromas cienyromue (pyHKIHOHATBHBIE SJIEMEHTHI:
HacelleHue, pabouasi cuia, oOcTmy)KuBaHHWe, TpaHcmopt. pyras
Mozenb 3toro aBropa [11, c. 40-44] sBusercsa 0600mEeHHON, B HEH
WCCIIeyeTCsl NTMHAMHUKA TePPUTOPUATBHOTO pa3BUTHA Topoxda. llpm
STOM TOpOJl pa30MBaeTcs HA MEIKHWE TEePPUTOPHAIBHBIC palOHBEI,
3aTeM IS KaXKJIOTO paiioHa OMpeseNsercsl MOTeHINAN, XapaKTepH-
3YIOIIMI €ro NpPHUBIEKATENBHOCTh W 3aBUCAIIMA OT MHOXECTBA
(haKTOpOB, TAKUX KaK TUIOTHOCTH YKUTEINEH, pa3BUTHE MTPOMBIILICH-
HOCTH, OOCITY>KWBaHUS, O3CJICHEHWS, TPAHCIIOPTHOW CETH U .
CKOpOCTh pa3BHUTHS KaXJOTO paiioHa Topojia OIpenesieTcs Kak
¢yHKIMS OT ero moTeHImana. Mmurannonnas mozens JlazapeBoit
E.W. [11, c. 61-67], ampobariuisi KOTOPOW OCYIIECTBIISATIACH HA JIaH-
HBIX 1O T. POCTOBY, sIBIsieTCS MPOCTPaHCTBEHHO-AMHAMUYECKOW H
MpeHa3HA4YeHa [T aHaIn3a JUHAMUKY KauyecTBa TOPOJICKON Cpefibl
C TIPUBSA3KOM K TEPPUTOPHUH TOpoJia B CHCTEME KOOPIWHAT Ha TUIOC-
KocTH. Mojens BKIIIOYAET Clenyrolnue OJIOKW: WHPPACTPYKTypa
(3KOHOMHKA, TPAHCIIOPT, CETh KOMMYHAIBHO-OBITOBOTO 00CTYKUBa-
HUsl, KWIOW (OHI, 3IPaBOOXpPaHEHHE); SKOJIOTHS, JAeMorpadus;
ynpasieHue. B paboTe onvcan aaroputm pacuera ypoBHS 3arpsizHe-
HUsl aTMOCcepbl ypOAHU3UPOBAHHON TEPPUTOPHH B 3aBUCHMOCTH OT
reorpaUUECKUX ¥ METEOPOJIOTHUECKUX YCIIOBUH, a TAKIKE TIepecyeT
€ro B KaXKIIbIi IMOCJIEYIONINH MOMEHT BpeMeHH. J[MHaMuKka KadecT-
Ba OKpYXKaIIeH cpebl UCCleaoBaiach aBTOPOM IS JallbHEHIIIEro
aHaJIM3a BIUSHUS COCTOSHUS CPEbl Ha 3I0POBhE JKUTEICH.
HaunGonbmmii uMITyJIbC MOJISIUPOBAHUE TOPOJICKOTO Pa3BUTHS
B Poccun npuoOpeno B 80-¢ rojbl mMponuIoro crojeTus. bosbmoi
BKJIAJl B Pa3BUTHE JAaHHOM TeMaTHKU BHecau 3aBenbckuil M.I.,
TTonkor 10.C., Pecun B.M., TuxomupoB H.IIL., ®aepman E.1O.,
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mymesa B.JL u ap. B 3To# CBSI3M MOKHO OTMETHUTH MOHOTpaHI0
[14], xoTopas sBIsETCS Pe3yNbTaTOM MHOTOJETHEH paboThl aBTOPOB
HaJ [aHHOW TEMAaTHKOW W B KOTOPOH HCCIERyrOTCS (PeHOMEHBI
TOPOJICKOTO Pa3BUTHS, BRIIEISIOTCS PETYISATOPH YPOAHUCTHYECKOTO
pa3BUTHS, OOCYXIAIOTCA TPOOIEMBI MOIEIHPOBAHHUS TOPOICKUX
MIPOIIECCOB, PEIIAIOTCS MPUKIAIHBIE 331a9H, CB3aHHBIE C (PYHKIIHO-
HaJIbHO-TIPOCTPAHCTBEHHBbIM pa3BUTUM TI. MockBa. B HacTosiiee
BpeMsl pa3pabOTKH MOJENeN pa3BUTHS TOPOJIA BEMYTCS OTACITHBIMA
VY9EeHBIMH aKaJeMHYECKHX W OTPACIEeBBIX WHCTUTYTOB, a TaKXKe
By30B. PaccMOTpuM HEKOTOpEIE Pa3paOOTKH MOJENEH TOpPOACKOrO
pa3BUTHSL.

4. lMpocmpaHcmMeeHHbIe UMUMayUuOHHbIe Modenu
paseumusi 20poda

[IpocTpaHcTBEHHAsT MOJIENb Pa3BUTHS Tropojia 0OBIYHO obectie-
YMBAET MCCIIEJOBAaHHE COLMAIBHOW, SKOHOMHUYECKOW, TPAaHCHOPT-
HOH, KyJIbTYpHOH M APYTHX CTPYKTYpP TEPPUTOPHU ropojia; 0O0CHO-
BaHHE T'PalOCTPOUTEIBHBIX PEIIEHH; pa3paboTKU 3KOHOMHYECKON
MOJIMTUKU TOPOAA; KOMIUIEKCHOW THarHOCTHKH TOPOJACKOM TeppuTo-
PHUM; BapUAHTHOIO IUIAHUPOBAHUS NMPOCTPAHCTBEHHOT'O Pa3BUTHS U
1p. CosnaHue NpoCTPaHCTBEHHOW MMHUTALIMOHHON MOJIENH Pa3BUTHUS
ropozaa norpedyer ot pa3paboTUHKOB:

. co3nanus npobnemuo-opuentupoBanHoit [ UC Ha ocHOBe
6a3zoBoii 'IC ropona myTem nocTpoeHus Kinaccupukaropa U Moje-
el 00BEKTOB 3a/1laHHOM MTPEeIMETHON 00JIACTH;

- cbopa OonbIIOro 00beMa CTATHCTHYECKONW HHGPOPMALUU
M0 IPOCTPAHCTBEHHBIM 00BEKTaM 3a/laHHOM MPEIMETHON 001acTH;

- MIPOBEICHNE aHAJIN3a TPOCTPAHCTBEHHBIX JIAHHBIX;

- MOJIEJIMPOBaHNE MPOCTPAHCTBEHHBIX AAHHBIX IJIsi OOBEK-
TOB 3aJJaHHOM NPEAMETHON 00JIaCTH /IS BBISIBIICHHSI B3aUMOCBSI3EH;

- BBOJl U LEHTPAJU30BaHHOE XpaHEHHE TIeorpaduveckoil
MH)OPMAIIH;

- pa3paboTKy NpPOTrpaMMHOTO OOECTeYeHUs, MOANEPKH-
BAIOLETO BH3YyaJIM3alMI0, IPOCTPAHCTBEHHBIA aHaIW3 [JaHHbIX,
BO3MOKHOCTb ITPOBEIEHMS SKCIIEPUMEHTOB U Jp.;



Pybpuxa Coopnuxa (oxonuamenvho eplbupaemcsi pedaKmopom)

- OIeHKY 3¢ (EeKTUBHOCTH MPUHUMAEMBIX PEIIeHHH Ha OC-
HOBE MOJICTTUPOBAHMSL.

B xagectBe nmpumepa MOKHO PHUBECTH IPOCTPAHCTBEHHYIO MO-
nenb ropona Urban Net Opportunities [2], peann3oBaHHyIO B TIPO-
rpammHas miatdpopme .Net Framework c wnaterpammeii CYB]]
MySQL u I'MC Maplnfo. Mogens [2] npesxae Bcero nmpeaHa3HadeHa
JUTSL TEPPUTOPHATFHOTO TUTAHUPOBAHUS TOPOJIa B MaJIbIX MacmTabax
Ha OCHOBE COIMATBHO-3KOHOMUYECKUMH HCCIIeIOBAHIS, BEISTBICHUS
MPOOJIEMHBIX M TPUOPUTETHBIX HANPABICHHHA MPOCTPAHCTBEHHOTO
pasButTus ropofa. MHpopmannoHHOE HANOTHEHHE MOJETH OCYIIle-
CTBJSUIOCHh Ha pealibHbIX NaHHbIX 1O T. Ilepmu ¢ BHeapenuem ['MC-
kapTel. Ha kapTy roponma HaHECeHBI BOJHBIE OOBEKTHI, YIUIHO-
JIOPO’KHASL CeTh, OOBEKTHI KIIUIIHON 3aCTPOUKH, OOBEKTHI AKOHO-
MUYECKON IesTeNTbHOCTH, OOBEKTHI CONMATbHOW WH(PACTPYKTYPHI,
OCTaHOBKH OOIIIECTBEHHOTO TPAHCIOPTa, aBTOCTOSHKU H 1p. s
KaKIOro 00BbeKTa 3aCTPOHKH MMeeTCsl MHPOpPMAIH O YHCIe JKUTe-
neit wim mocerureneil. Moienb MO3BOJISET MPOUTPHIBATH CIICHAPUHN
MO0 ONITUMU3AIUH Pa3MEIIEHUsI COIUAIbHO-YKOHOMUYECKOTO 00BEK-
Ta Ha KapTe ropojila C y4eTOM HAIOJHSIEMOCTH CETH COIHAaIbHBIX
00BeKTOB. B 4acCTHOCTH, peann30BaHbI aNTOPUTMBI IJIAHHUPOBAHHS
pa3MenieHnss 00bEKTOB 00Pa30BaHUs C YYETOM OCOOCHHOCTEH paii-
OHOB TOpPOJA, AITOPUTMBI pacdera NEePCHEKTUBHOW UYHCICHHOCTH
HACeJIeHUsl 10 paliloHaM Tropojia C y4eTOM CTPOHTEIhCTBA HOBOTO
JKUJBSI, ITOPUTMBI ONTHMAaJIbHOTO  PACIOJIOKEHHUS IOXKAPHBIX
Y4acTKOB Ha TEPPUTOPHH ropoja u ap. Kpome Toro, mporpaMMHEIii
NPOAYKT MO3BOJISIET ONPEAETUTh OI0JKETHYIO 3(PeKTUBHOCT IS
KaX/I0r0 PEKOMEHIYEMOI0 TIpaJOCTPOUTENIFHOTO pemeHus. Yto
KacaeTcsi (PYHKIIMOHAILHOTO HAIOJHEHUS MOJENH, TO 3Ta CTOPOHA
HE OmMChIBaeTcsi aBTOpoM. CuurTaeMm, 4TO MOJENb MPEACTaBISET
WHTEpeC U TpeOyeT NalbHEWIero pa3BUTHS B ITUTAHE MPOCTPAHCT-
BEHHOT'O MOJICTTUPOBAHUS TOPOJIa B IUHAMUKE.

5. Teopusi 20podckux e3aumodelicmeull [x.
doppecmepa

PazroBop 00 CHCTEMHO-TMHAMHYECKUX MOJIENISIX, OCOOCHHO,
€CJIM OH KacaeTcsl TOPOJCKOW CUCTEMBI, HE MOXET OOOWTHCH 0e3
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YIOMUHAHHS ¥ OMFCaHUs pabOTHI OCHOBOIOIIOKHUKA 3TOTO HAIpaB-
neHus uccnegopanuii. Jx. @oppectep [16] uccnenoBan mpoodIeMbl
ropoja Ha OCHOBE WCIOJL30BAaHHUS HACH CHCTEMHOTO aHajn3a M
cO37aT MOJEIb, ¢ TIOMOIIBI0 KOTOPOH OTCIICKHUBA TOPOJICKOE pas3-
BHTHE B JIOJITOCPOYHON ITepPCIEKTHBE. B KadecTBe mpenMera uccie-
JIOBaHMS B KHHUTE BBOAHUTCA TaKOE IMOHATHE KaK «ypOaHM3HPOBAHHAS
TepPUTOPHUD). Y pOaHU3UPOBAHHAS TEPPUTOPHS ITOCTOSHHO HaXo-
JUTCS] B TWHAMUKE W 110 MEPE IBOIOIIH MIEPEXOAUT MEXKIY COCTOS-
HUSIMHU POCTa, pAaBHOBECHS U yTIaJIKa.

ABTOp BBIIENHI TPH OCHOBHBIE arpeTrHPOBAaHHBIC ITOACHCTEMBI
ypOaHN3UPOBAHHOW TEPPUTOPUH, KOTOPHIE SBISIOTCS OCHOBHBIMHU
pETyIATOpaMH TIPOIECCOB pOCTa W CTarHallid TOpofa: JenoBas
(npennpuHuUMartensckas) cdepa, Kol GoHI U HaceneHune. Brer-
HSIS Cpefla, 10 ero MHEHHIO, He UMEET PElIaroIero BO3IeHCTBUS Ha
TOPOJICKYIO CHCTEMY, OHa CaMOCTOATEIbHA M CamMOJOCTAaTOYHA.
Kpome Toro, mpeamomaraercs, 4To OTIAENBHBIN TOpOX Mai, YTOOBI
BO3/ICICTBOBATh Ha OKPYKAIOIIYIO cpeny. Takum oOpa3om, rpaHu-
[[aMU MOJEIN SIBIITIOTCS BKIIIOYCHHBIE B MOJIENh TPH KOMIIOHEHTA,
MOBEICHUE W B3aMMOJIEUCTBHE KOTOPBIX COCTABIISIFOT COCTOSIHHE
SKOHOMHMKH.

OCHOBOIIOJIOKHHK METOIa MCCIIEA0BA] M3MEHEHHUS KIIIOYEBBIX
MoKa3aTesied  SKOHOMHYECKOTO COCTOSIHUSI, TaKMX KaK YPOBEHb
0e3paboTHuIlbl, pa3Mep HAIOTOB. B COOTBETCTBHU C MOJENBIO, KH3-
HEHHBII UK ropojaa cocrasisger 250 ner. 3a 3TOT MEpUOI rOpoa
CTPOUTCS C IyCTOT'0 MECTa M, MUHOBAB MEPHOIBI POCTA U 3PEIOCTH,
MOAXOAUT K MEpUoay cTarHanuu. [lepuony BHYTpEHHETO pa3BUTHUS
ropoJa M €ro pocTy COOTBETCTBYIOT NEPBHIC CTO JIET pa3Butus. B
3TOT MEPUOJ KOJUYECTBO HOBBIX MPEANPUSITUH, CBEPXIOXOIHBIN
JKUIION (POHJI, YUCIICHHOCTh HACEJICHUSI C BHICOKUM YPOBHEM >KH3HH
JIOCTUTAIOT THKa 100 TpuOMmKalTcs K Makcumymy. CrapeHwue
ropoaa HactynaeT Mexay 100-m u 140-m rogamu, mpu 3TOM JOXOJ-
HBIC JKWIUINHBIE (OHIBI CTApeIOT, IMOMONHSS JCUICBbIA (OHI, B
LUUKIIe Pa3BUTHUS MPEANPUITUA HACTYMAeT YMAaJOK MPOU3BOJACTBA.
Oto cocrosHue crabunmmzupyercs aumb K 200-My Toxy pa3BUTHA
ropoja.

MyHUIIMNANUTETHl NPEANPUHUMAIOT MHOTO CaMOCTOSITEIBHBIX
MOMBITOK YCTPAHUTh BO3HUKAKOIIHUE MPOOJIEMBI B TOPOJAE C TOMO-
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IIBI0 BBEJCHUS aJIMUHHCTPATHBHBIX MPOrpaMM: (MHAHCOBas MOJI-
JiepKKa TPEINpPUATHHA, CTPOUTEIHCTBO JEIIEBOTO JKUIbS, o0ecreyde-
Hue pabortorr u apyrue. UtoOsl pazobpaThCes, MoUeMy 3TH, Ka3aloch
Obl, TPaBWIbLHBIC W OYEBUIHBIC MEpbl HE CpadOTaM, B MOJEIH
MPOBOJIMTCS AHAIH3 ATHX MPOrPaMM ITyTEeM MPOUTPHIBAHHS MOJIEIH C
MOMEHTA HACTYIUICHUS PaBHOBECHBIX yCIOBHH. B pesynbrare mpo-
BEJICHHOT'O aHAaJIM3a BBISICHUIOCH, YTO IPUYMHBI HEYyCIeXa MPOBOJIU-
MBIX BJIACTSAMH TOpOJAa MPOTPaMM SIBISIOTCS WHTYHTHUBHBIE IpE]l-
CTaBIICHHS O CTPOCHUH CIIOKHOW cUCTeMbl. MoJienb mokasana, uTo
MOCJE/CTBHS aMUHUCTPATUBHBIX MPOrPaMM KOJEOIIOTCSA OT HEOoll-
pEleNeHHbIX J0 KpaifHe OTpUlaTebHbIX. Tak, HanpuMep, Iporpam-
Ma CTPOHUTEJIBCTBA JICHIEBOrO XKHIIbsl HE TOJBKO HE peIIaeT npooie-
MBI PacCeNICHUS, HO U CTUMYJHPYET MPUTOK HE MOTHOCTHIO 3aHITOTO
HACEJICHHUs, CIIBUTAsI NIPOTOPIIUK HACENICHHS K elle Ooyee XymiueMy
COCTOSIHUIO, YeM TIPU COCTOSIHUW CTarHallud. AHAIU3 BIUSHHS
Pa3INYHBIX YMPABICHUECKUX PEIICHUN BBISIBUI CIICAYIOIINAE PE3YIIb-
TaThI.

1. CTpouTensCTBO JIF0O0TO TOTOTHUTEIHHOTO KUIIbSI CTAHOBHUT-
cs1 yOBITOYHOM MepoH, Tak Kak yXyANIAeT YCIOBHUS JJIi CTPOUTEIb-
CTBA HOBBIX MPEANPUITHI.

2. CTpOHTENhCTBO HOBBIX MPEANPUITHA HUMEET IMOJIOKUTENb-
HBIH 3G (GEKT Ha KU3HENEATENBHOCTh roposia. OHAKO 3Ta Mepa He
JIOCTAaTOYHA M HE CHOCOOHA BBIBECTH T'OPOJ U3 COCTOSHHS CTarHa-
UM

3. IporpamMMa cHOca TPEANPHUATHHA, MPUIICAIINX B YIaJOK,
MPUBOJUT K HEOIPEACICHHOMY pPe3yJbTaTy. MMEIOTCS Kak Omaro-
npusATHbIE 3PQPEKThl (YUCIO PA3BUTHIX TMPEANPHUATHI pacTeT,
YMEHBIIIAETCS HAJIOTOBAask CTaBKa), TaK W HE OYEHb (CHIKAETCH
YUCIICHHOCTh HACEJICHUS, )KWIOH OH]] YMEHBIIIASTCS ).

4. Tlporpamma cHoca TPYIIOO B IIEJIOM MPUBOJIUT K TOJOKH-
TEIBHBIM PE3yJIbTaTaM . YBEIIMYMBACTCS YHUCIIO PA3BHUTHIX MPEIIPH-
ATUH, YBEIUYMBAIOTCA pa3Mepbl CBEPXIOXOJHOTO W JOXOJHOTO
JKWIIBS U T.JI.);

5. IlporpamMmMa MOAABIICHUSI KUJIOTO CTPOUTEIHLCTBA BMECTE C
MPOrpaMMoOii CHOCa TPYyIIo0 MPUBOIUT K YBEIHUYCHHUIO KBATU(DUIU-
POBaHHBIX KaJpOB, TOBBIIMICHUIO MPEAIPUHUMATEIBCKON JIesATeNb-
HOCTH B TOPOJIC U APYTUM IOJIOKHUTEIHHBIM 3P PeKTam.
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6. IIporpamMma CTUMYJIMPOBAaHMS HPEANPHUHUMATEIBCKON Iesi-
TEJIBHOCTH M CHOC TPYII00 JaeT NPaKTUYECKU TaKUe )K€ PE3yJIbTaThl,
KaK [peIplayInas mporpamMmma.

3aKOHOMEPHBIM IIarOM B HUCCIIEAOBAaHUU MOJENH SIBISIETCS pas-
paboTKa aJIMUHHUCTPATHBHBIX NPOrPaMM, CIIOCOOHBIX CIPABUTHCS C
MpoOJIEMOM CTarHalMy TOPoaa, MPUBECTH K €ro Bo3pokaeHuto. [lo
MHEHHIO CaMOI0 aBTOpa, padoTa He MOXKET NPEATIOKHUTh KOHKpPET-
HBI€ PELICHUS AJIs1 YCTPaHEHUs] MHOTOYUCIICHHBIX IPOOJIEM rOpOIOB,
a cKkopee oOHakaeT 3TH MpoOsieMbl. BEIBOIBI 0 E€HCTBEHHOCTH TEX
WIN WHBIX aIMUHHUCTPATUBHBIX IPOTPaMM HENPUMEHUMBI K JIFOOOMY
Jpyromy ropofy, Tak Kak Ka)XAblil TOpOJ B CBOIO 3MIOXY OTJIMYAETCS
COOCTBEHHBIMH HMHIMBHIYalIbHBIMU XapakTepucTukamu. I[lostomy
JUIS KQXJOT0 coy4as HeoOXOAMMO IPOBEICHHUE aHANIN3a Ha BBISIBIIE-
HHE 3JIEMEHTOB CTPYKTYPbl KOHKPETHOH CHCTEMbI: BHEIIHUX I'PaHMIL
3aMKHYTOW CHCTEMBI, IIeried OOpaTHOW CBSI3M, TEPEMEHHBIX-
YPOBHEH, II€PEMEHHBIX-TEMIIOB.

6. CucmemHasi OuHaMuKa 8 MOOeJIsix pa3eumusi 20poda

Jiist pa3paboOTKN CHCTEMHO-AMHAMUYECKON MOJENH HeOOX0aH-
MO OIPEIeNUTh NPUHIMIIBI TIOCTPOSHHUSI MOJIEINH, & TAKXKe €€ CTPYyK-
TYypY, KOTOpasi BKJIIOYaeT B ce0s MOJIEJIN OJACUCTEM U CBSI3U MEXKILY
HUMH. Mozenb CHCTEMHOM IMHAMUKHA MOJET BKJIIOYATh TakHe,
HanpuMep, IOACUCTEMBI. HAcCeJIEHHE, TPYIOBBIE PECYPChI, MPOU3-
BOJICTBEHHBI CEKTOp, HH(paACTPyKTypa, BSKOJIOTHS,  (DUHAHCHI,
yIpaBIeHHe, BHEMHAA cpena u T.A4. Kaxnas moacucreMa B CBOIO
ouepeab JOKHA OMHMCHIBATHCS MHOKECTBOM IIEPEMEHHBIX (BXOHBIX
M BBIXOIHBIX). Hampumep, moacucrema «HaceneHue» OOBIYHO
BKJIFOUAET YMCIEHHOCTh HACEIEHMS, €r0 CTPYKTYypy M IBH)KECHHE!
YHCJICHHOCTh MOCTOSIHHOTO HaceJieHHs (BO3MOXKHO B paspese MoJIo-
BO3PACTHOM CTPYKTYpHI), POKIAEMOCTb, CMEPTHOCTb, MUTPALUI H
Ap.

B cBoro ouepenpr mporpaMMHas peanu3ansd MOJAEIU CHUCTEM-
HOW IMHAMHKH NOTPEOyeT peLIeHus CIeIyIOIUX IpooieM:

— co3JaHue eauHOl (popMann30BaHHOW MOJENU ropoja U €ro
nojcucteM (B YKpYITHEHHOM BHIE, 0€3 AeTaln3alii UX CTPYKTYyp-
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HOTO COCTaBa) M WX B3aWMOJICHCTBHE Ha OCHOBE CHCTEMHOTO aHal-
3a;

— OIpeieNeHne COCTaBa BXOMHBIX M BBIXOAHBIX MapaMeTpoB,
cOOp AMHAMUYECKON CTaTHCTUYECKON MHGOPMAIMH 10 BRIOPAaHHBIM
MOKA3aTENAM KaXKION TIOJICUCTEMEI;

— co3manue (hopMaNM30BaHHOW MoAelH (HampuMmep, CPeacT-
BaMH OJKOHOMETPHKH) ISl KaXJOH IOJCUCTEMEBI, OIpeeIeHIe
CTPYKTYpPHOT'O COCTaBa, MPUHIUIIOB (PYHKIIMOHUPOBAHUS IMOJICHCTE-
MBI U €€ KOMITOHEHT;

— peamu3amus MOJENHA CHUCTEMHON NWHAMHUKH B CIEIHAaIH3U-
POBAaHHOM TIPOTPAMMHOM TIPOIYKTE, €€ KaaruOpOBKa, a TAKXKE BallH-
Jamus (IpoBepKa MPaBUIBHOCTH MOJIEIH) U JIP.;

— TPOBEACHHE DKCIEPUMEHTOB IS 3aJJaHHOMN POOIeMBI;

— omeHKa 3(pQeKTHUBHOCTH TPUHUMAEMBIX PEUICHH Ha OCHOBE
MOJICTTUPOBAHHUSL.

OOpatumcsi K pPOCCHHCKAM  pa3paboTKaM  CHCTEMHO-
JIMHAMUYECKUX MOJiejiel Haiero Beka [4, 5, 6, 8, 10, 12, 13, 15, 17,
18]. Cpenn stux paboT OoblIas 4yacTb HOCHT TEOPETHUYECKHH Xa-
pakTep, B HUX ONHCHIBAIOTCS JIUIIH OOIIWE MPUHIUIBI CHCTEMHON
JMUHAMHKYU W TIPUBOIUTCS OMHCAaHUE BBIJEIEHHBIX mojcucteM. Omm-
CaHWe BHYTpPEHHEW CTPYKTYpPBI MOJENU M B3aMMOJACUCTBUN BHYTpPHU
CHUCTEMBI 3a4acTyI0 OITyCKAeTCs, OTCYTCTBYeT TakKe HMHTepIpeTa-
IUs TIONTyYEHHBIX C MMOMOIIBI0 MOJETH Pe3yJIbTaTOB, HE PACKpPHIBA-
IOTCS. BOTIPOCHI TPOBEPKH aJEKBATHOCTH MOJETN KOHKPETHOW To-
POACKOH cHUCTeME W €€ YyBCTBUTEIBHOCTH K HW3MEHEHUSIM
nepeMeHHBIX. Takoe mpencTaBieHHE Pe3yJbTaTOB MOXHO IIOTbI-
TaTbCid OOBSCHUTH OpUEHTAMEl AaBTOPOB HAa IIMPOKYI0 UUTATENb-
CKyI0 ayauTopHio. Ho ¢ mpakTHyecKoi TOUKH 3peHHs U 3auHTepe-
COBaHHBIX 3TOH MPOOJIEMATUKOM JHIl TaKue pabOThl, K COKAICHHIO,
HE NPEeACTaBIAIOT HHTepeca. B kauecTBe mpuMepoB padoT, coaep-
JKAIMX JIeTaJbHOE ONMUCAaHUE OJIOKOB MOJICIIM M UX CHUCTEMHBIX
nokasareneid ¢ (opmynaMu A pacdera, MpelCTaBICHUE CHUCTEM-
HBIX IOTOKOB AUarpaMM, MOKHO yKa3aTh auiib [4, 5, 18]. Paccmot-
PUM B XPOHOJIOTUYECKOM TOPSAAKE MOJACIH HAa OCHOBE CHCTEMHOM
JIUHAMHKH.
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Tax, B padote [10] mpeacTaBieHa JUIIb KOHIEITyalbHAS cXeMa
MOJCIIH, peaTn30BaHHOi B Powersim 1 anmpoOWpoBaHHOW Ha CTaTH-
CTUYECKHX HAHHBIX TI. ATATHTHI, MPUBOIUTCSI KPAaTKOE OMICAHHE
aHalM3a YYBCTBUTENBHOCTH OTHOCHTENHHO JAeMOrpadudecKon
MOJICUCTEMBI M C)KaTO€ OMNMCAHWE PE3YIhTaTOB JIKCIIEPUMEHTOB IO
WCCIICIOBAHNIO BIVSHHUS 3KOHOMHYECKOTO IMOTEHIHANa (TPU 3TOM
aBTOPOM HE PacKpBIBAETCS JTO MOHATHE) HA paclpeaesieHie Haceme-
HUS 1o oxonHbM rpymmam a0 2020 roga. Ilepedens mokazateneit
JUTSL KaXK/I0HM TIOJICUCTEMBI, a TAaKXKe NepeUeHb BXOAHBIX U BBIXOIHBIX
MEPEeMEHHBIX HE MPHUBOAATCA. He mpuBomATcs Takke U QOpMyIbI
B3aMMOCBSI3U TIOKa3aTelNel, MOTOKOBBIE AHAarpaMMEbl, KOTOpPbIe HEOO-
XOJIUMBI JJIs1 O0Jiee TITyOOKOTO TOHUMAaHHS MOJICIIH.

B mogenn «Okoropon» [5], peann3oBaHHOW CpencTBaMU MpO-
rpammbl  VENSIM, wuccnenyercs B3amMoAeicTBHE IIOJCHUCTEM,
3arps3HAIONINX OKPYXKAIOIIYI0 Cpely, W TIOACHCTEM, Hauboiee
MOJIBEP)KEHHBIX BIHMSHUIO 3arpsi3HeHus. ['opojckas cucrema mpen-
CTaBJICHA TpeMs MOJCHUCTeMaMH, KOTOPbIE B3aMMOICHCTBYIOT Yepe3
CreIaIbHBIE MOJIETN: YKOHOMHYECKas IMoJIcucTeMa (MOAETh U3Me-
HEHHUS SKOHOMHYECKOTO ITOTeHIHajla TOpOAa; MOJENb TOpPOJCKON
SHEpPreTHKH;, Monelb (YHKIMOHUpOBaHUS ropojckoro JKKX);
SKOJIOTHYECKasl TojacucTeMa (MOJENb PacXO[OBaHUS TMPHUPOIHBIX
PECYPCOB; MOJEINb 3arpsi3HEHHSI OKPYIKAIOIIeH Cpeibl); ColanbHAs
nojicucTeMa (MOJENh U3MEHEHUS YHCICHHOCTH HACEJICHHS, MOJIEIb
3aHIATOCTH W JOXOJOB HAceJeHWs; MOJeibh (UHAHCOBOTO oOparie-
Hus). B kauecTBe MHPOPMAIIMOHHOTO 0OECTIEYeHUS MOAEITH UCTIONb-
30BAJINCH CTATHCTHYECKHE AaHHBIE 10 T. Momkap-Omna. TIponssese-
HBI CIICHapHBIE ITPOTHO3BI Pa3BUTHS TPEX BBIICICHHBIX MMOJACHCTEM B
3aBUCHMOCTH OT BHEAPEHUS YHEPro- U BOJOCOEPETAIONINX TeXHOJIO-
Uil 1 (PMHAHCUPOBAHUS TPUPOTOOXPAHHBIX MEPOTIPUSITHIA.

ABTOpHI [12] onuchIBalOT KOHIEOIUIO UMUTALIMOHHON MoJaenu
ropojia U MPHUBOJAT JIUIIL OOIIYI0 CTPYKTYPY MOJIENH, BKIFOYAIO-
IIYI0 TIOJICCTEMBI: HACEJIEHUE, TPOU3BOICTBEHHAs chepa, HEmpous3-
BOJICTBEHHAs cepa, IKOJIOTHs, MPOCTPAHCTBO, (PMHAHCHI, BHEIIHSS
cpena.

MogenbHblli KOMIUIEKC [4], B KOTOPOM COBMEUIAIOTCS areHT-
HBI M CHCTEMHO-JIMHAMUYCCKHUI MOAXOJb UMHTAIMOHHOTO MOJIe-
JUPOBaHUS B MporpaMMmHOil cpeme Anylogic, mpeanonaraer mpo-
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THO3 COLHUAJbHO-5KOHOMHUYECKHX IIOCJIEACTBUIl peopraHu3aluu
IPOMBIIIJIEHHBIX TEPpUTOpUN I. MOCKBBI C Y4eToM ero OusHec-
CTpaTeruy. AT€HTHas 4acTh MOJEIN OOECICUYHMBACT BHU3YalU3aLHIO
npolecca peopraHu3aluy MPOMBIIUICHHON TeppuTopuu ¢ pasdue-
HHEM €€ Ha 30Hbl Pa3InYHON (PYHKIMOHAIBHOCTH (IPOMBILUICHHAS
30Ha, XKWIUILHBIA KOMIUJIEKC, OOLIECTBEHHBIM KOMIUIEKC, Jiecomap-
KoBast 30Ha). CHCTEMHO-AMHAMHUYECKash MOJICJIb BKIIOYAET TAKHE
MOJCUCTEMBI, KaK TEPPUTOPUS, IPOMBILIUICHHbIC IPEATIPUATHS,
KUIONW (OHA, OOLIECTBEHHBIE OPraHNU3aLMH, IPUPOJHBIN KOMILIEKC,
YPOBEHB 3arpsi3HEHUSI OKPYKAIOLIEH Cpeabl, HACEJICHUE U IKOHOMM-
ka. [lo3Bomser mHpowrpeIBaTh CLEHAPUM PA3BUTUS TEPPUTOPHH:
COXpaHEHHE CYLIECTBYIOLIETO IOJOXKEHUS; IPEUMYILECTBEHHOE
pasBUTHE MPOMBIIICHHBIX NPEANPUATHH, KHIUIHOIO CTPOUTEINIb-
CTBa WJIM NPHUPOJHOTO KOMIUIEKCA, a TAKKe MPEeAyCMaTpUBAET IPo-
LeAypy COIJIaCOBAHUSI MHTEPECOB BCEX YYACTHUKOB IEPErOBOPOB
(Topon, oTpacib, HaceIeHHe).

Mopnens «yp6oaddekra» [18] mpemHazHayeHa Ui KOMILIEKC-
HOU OLEHKH 3()(PEeKTUBHOCTH COLMANTBHO-IKOHOMUYECKOTO pa3BU-
THUSI KPYIIHOTO TOPOAA, TO3BOJISIET ONPEAETUTh TpaHuIbl 3P QeKTrB-
HOCTH Pa3BUTHS TOpoJa, amnpoOHpoBaHa Ha O(UIMaTBHBIX
cratructudeckux 1o r. Cankr-IletepOypry. ABTOp mnpexanaraer
(bopMyIIBl U pacyeThl TaKUX IOKa3aTellel, Kak «rpaHuibl 3ddex-
TUBHOCTH DPa3BUTHs TOPOJAa MO YHCICHHOCTH HACEJCHUS», «CTOM-
MOCTh pocTa ropofa». B pabore npexncraBieHsl CLieHapHbIE POTHO-
361 Ha JIOJTOCPOYHYIO MEPCHEKTHBY yIENbHBIX 3aTpar Ha
CoOJiep’KaHUE U pa3BUTHE TOpOACKoro xo3saicTea, BPII oT uncnenso-
CTH TIOCTOSIHHOTO HAceleHMs, CTOMMOCTH pocTa ropoga. Takxke
MpEJUIaraloTcsl Mepbl M0 YPEryJIHpPOBAHHIO PAa3BUTHA KPYITHOIO
ropoja, Cpeand KOTOPHIX BBEJIEHHE IUIAThl C MUTPAHTOB (UTO MO3BO-
JIUT OTPaHUYUTh YUCIIEHHOCTh HACEJIEHHsI TOpoJa, CHU3UTH 0e3pado-
TULYy U Jp.), YBEIMUYCHHUE JOJIM PACXOI0B FOPOACKOro OropKeTa B
pasBUTHE MHXEHEPHO-TPAHCIIOPTHON U COIMAIbHON MH(PaACTPYKTY-
pBI TOpPOJA U Ap.

PaGora [17] B Te3ucHO# Gopme nmpeasaraeT YUTaTeNsIM KpaTKoe
OIMCaHKWE CTPYKTYPHI MOAENH (IKOHOMHYECKas MOJCHCTEMa, 3KO-
Joruyeckasl MOACHCTEMa, 3eMeJibHasg IOACUCTEMA) YCTOWYHMBOTO
pasBuTHa ropoja Ha 20-nmeTHHH mepuol, anpoOUPOBaHHOW Ha JaH-
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HeIX T. KopomeBa, a Takke mepedeHb pealn30BaHHBIX CIIEHAPHEB
BOOJIACTH TPaTOCTPOUTENHHON MOIUTHKH, SKOHOMHUYECKOTO WU KO-
JIOTHYCEKOTO PEryIHNPOBAHMS.

Astop [13] onmchIBaeT KOHIICTITHIO M OCHOBHBIC OJIOKW (BHEIII-
HAS Ccpelma, HaceJleHwe, WHQPACTPyKTypa, Tpagoodpasyromue
MPENNPHUATHS, MECTHBI W BBIIIECTOSIINN OO/HKETHI, MeCTHas
MPOMBINIUICHHOCTh, MaJbld W CpeaHuil OW3HEC) CHCTEMHO-
TUHAMHYECKON MOJeTN HKOHOMHKH TOpOJa, HaIlpaBICHHOW Ha
pelieHrne KOHKPETHON 3a/1aull — OTpeieNieHus] pa3Mepa GUHAHCOBOM
MTOMOIIIM W3 PETHOHANBHBIX U (enepalbHbeIX Oro/keToB. Ha BeIXOME
Takas MOJeNb OyIeT crocoOHa CTPOWTH MPOTHO3BI Ha CpeaHe- U
KPaTKOCPOUYHYI) TIEPCHEKTHUBY B 3aBHCHMOCTH OT KOMIDIEKCHOTO
WHBECTUIIMOHHOTO IIIaHa, BHIOPAHHOTO MYHHWITUIAIHLHBIMHA BIIACTS-
MHU.

Mopens [6], anmpoOupoBaHHas HA OCHOBE CTATHCTUYECKHUX JaH-
HeIX T. llepMm, BKITIOWaeT yNpaBICHUECKYIO, SKOHOMHYECKYIO,
COIMAJIbHYI0, TIPOCTPAHCTBEHHYIO, (UHAHCOBO-OIOKETHYIO H
AKOJIOTHYECKYI0 TIOJCHCTeMEI. B kadectBe kputepus 3¢ (HeKTuBHO-
CTH BCEW CHCTEMBI BHIOpaH POCT YHCIIEHHOCTH TIOCTOSIHHOTO Hace-
JISHUSI, ISl KOTOPOTO MPUBOUTCS BEChbMa COMHUTENFHOE SKOHOMET-
pudeckoe IIMHEHHOE PEerpecCHOHHOE ypaBHEHHE, MOJNydeHHOe Ha
OCHOBE €XKEeMECSIYHBIX JTaHHBIX. PACCMOTPHUM BEISIBIICHHBIE aBTOPAMH
(hakTophl, BIUSIONINE HA YUCIEHHOCTH TOPOJICKOTO HACEIICHUS:
cpenmHsisi 3apaboTHas mara (oOpaTHas CBs3b), 0OmIas TUIOMNIAb
JKUJIBIX TIOMEIICHUI Ha OJTHOTO XUTels (0OpaTHast CB3b), BEIOPOCH
3arps3HSAIOLIMX BeulecTB B atMocdepy (Impsmasi CBA3b), YHCIIO 3ape-
TUCTPUPOBAHHBIX MPECTYIUIEHUH (IpsMasi CBSI3b), YHMCIO Bpauei
(npsiMast cBA3b), KOJMYECTBO MECT B KYJbTYPHO-IOCYTOBBIX YUPEK-
neHusix (oOpaTHas cBsi3b). Llenb nponenanHoi paboThl aBTOP BUIUT
B pa3palOTKe ILEJEBBIX MPOrpaMM, MOJOKUTEIBHO BIHUSIOIMX Ha
MIOBEJICHUE BCEH CHUCTEMBI B COOTBETCTBUH C BHIOPAaHHBIM KpUTEpHU-
em. Crenysi TakoW JIOTMKE M PYKOBOJCTBYSCH MOJENBIO, MOXKHO
NPEIJIOKUTD PEKPATUTh BBOJ HOBOTO >KUJIbSI, YBEJIMUUTH BEIOPOCH
B atMoc(epy, MOBBICUTh YPOBEHb MPECTYIMHOCTH M OKUAAThH YBEIHU-
YEeHHUS YUCIIEHHOCTH OCTOSSHHOTO HACEJICHUSI B TOPOJIE.

B paborte [15] npuBoauTCS OnmMcaHHe CUCTEMHO-INHAMUYECKON
MOJeNnu «AHaIN3 dKOHArpy3KW», NpeAHa3HAuCHHOH I MOJEIUpPO-
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BaHMsI AHTPOIOIEHHOM HArpy3KH Ha TEppUTOpHUIO ropoaa. Mozaenb
peanm3oBaHa B Vensim ¥ anpoOHpoBaHa HAa JaHHBIX 1o T. Bomro-
rpaxy. bonpimas 4acTh CTaThHM TOCBSAIICHA OMWUCAHUIO MPHHIUIIOB
METOJIOJIOTUU CHUCTEMHOW TWHAMUKH, KOHIEMIHUS K€ COOCTBEHHOU
pa3paboTKu TIPEACTABICHA B OOIMMX UYepTaxX, IIOJHOE OIHCAaHUE
CTPYKTYpHI U ()YHKIIMOHAIBHBIX OJIOKOB MOJIENH, KaK M OIHCAHHE
B3aUMOCBSI3€d OTCYTCTBYET.

Pabota [8] npencraBnser HOBoe B Poccuu HampaBiieHHEe B HUMH-
TaIlMOHHOM MOJICJIPOBAHUHA — TOPOACKYIO JIOTHCTUKY U COAEPKHUT
TOJIEKO ONHCAHHE TPEAToIaraeMoil MOJIEIH: JIOTUCTHIeCKast HHppa-
CTPYKTypa, BO3JEHCTBHE Ha OKPYKAMOIIYI Cpedy, VYIpaBICHHE
(MepHI), TIOTHCTUIECKH YPOBEHD CEpPBHCA.

TakuM 00pazoM, IMHUTAIIMOHHBIE MOJIEA Pa3BUTHS TOPOICKHIX
CHCTEM aKTHBHO HCIIOJIE3YIOTCSI B HACTOSIIEE BPEMS U MOKa3bIBAIOT
BBICOKYIO PE3yJbTAaTHBHOCTh B PEIICHUHU IpodieM ypbanmzanuu. B
TOXKE BpeMs, KaK MOKa3aJl0 MPOBEIEHHOE UCCIIEJIOBAHNE, OIIyIIaeT-
Csl HEJIOCTATOK OTEYECTBEHHBIX MOJIENBHBIX KOMILIEKCOB, JIOBECH-
HBIX JI0 KOMITBIOTEPHOH peanu3aiyl 1 anpoONpOBaHHBIX Ha JaHHBIX
KOHKPETHOTO Tropojia. B CBsI3M ¢ 3TUM cienyeT IHUPOKO pacipo-
CTPaHAThH MPAKTHKY CO3JaHHUS UMUTAIIMOHHBIX MOJIENEH IS aHAIIA3a
Y IPOTHO3UPOBAHUS PA3BUTHS POCCUHCKHUX TOPOJIOB U HCIIOJIB30BaTh
WX B KA4€CTBE CHCTEMBI MOJJCPKKU MPUHATHS PEIISHUH 1T MyHH-
[IUTIAIEHBIX OPTaHOB BJIACTH.
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Abstract: This article provides an overview of modern domestic
developments and the main directions of simulation models of urban
development. Excursion into the history of simulation of urban
development in Russia is given in the article. The article describes
the model of spatial and dynamic urban development. Especially
article describes in detail the modern domestic models of urban
development based on system dynamics.

Keywords: simulation, model of urban development, system
dynamics, spatial model of urban development.
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