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AHHOTALUMA

BBeageHue. [pegmeT MeToooNorMyeckoro UCCnenoBaHnsi — ONMcaHue HOBOBBEAEHUS B UCCIELOBATENbCKOW MPaKTUKe
ONsi perynvpoBaHnsl cpefbl XuaHeaesTenbHocTu. NpeacTaBneHa cxema cucTemaTtusaumm CBeAEHUA U AaHHbIX, HEOOXo-
OVMbIX ONS CO304aHUsi CUCTEMbl NMOAAEPXKKU MPUHSATUSI TPagOCTPOUTENBHBIX PELLEHWUI U B3aMMOCBSI3W OCHOBHbIX rpafo-
CTPOUTENbHBIX NPOLIECCOB Ans pa3paboTkv rpafoCTPOUTENBHOMO MHPOPMAaLMOHHO-KOMMYHMKaLmoHHoro noptana (MKI),
kpatko cxema CIMP — moaudukaums u reHepaums CyLecTBYHOLMX METOAOB UCCIeOoBaHus, B TOM YUCIE CBA3aHHbIX
C CUTYaLMOHHBIMU LIEHTPaMu1, B OCHOBE KOTOPbIX Hay4Hbl€ LLIKOMbl OpraHn3auMoHHO-AeATENbHOCTHbBIX UrP, OpraHn3aLmnoH-
HOrO ynpaBreHusi 1 MeTodoNorMm paspaboTkn MHOPMALMOHHBIX CUCTEM M KOHLENTyarnbHOro aHanusa, CUCTeMOo-Mbicre-
[eATeNnbHOCTHON MEeTOAOMNOMN.

Martepuanbl 1 meTtoabl. [1poBefeHbl U3yveHne, 0600LeHne n aHanm3 obLEeMNPOBBLIX TEHAESHUMIA NPUMEHEHUS HOBbIX
LMPOBbLIX TEXHOMOTWI (B TOM YMCIe OTEYECTBEHHbIX MOPTanoB (CanToB) ANs NNaHWPOBaHWSA U CO34aHNs NPOEKTHOW A0-
KyMEHTaLuu C Lenbto rpafocTpouTENbHON TpaHcopMaL iy TEPPUTOPUN U OGBLEKTOB), BKIOYAst BO3MOXHOCTU UCKYCCTBEH-
HOro MHTENNeKTa B cchepe rpafocTponTeNbCTBA AN PEryNMPOBaHNS cpeabl XU3HeAeATENbHOCTU.

Pesynbrathbl. MpeanoxeH noptan MKl ans KOMMyHULMPOBaHNSA BCEX 3aMHTEPECOBAHHBIX YYaCTHVUKOB rpafoCcTponTesb-
Houn gesTenbHocTy (3YI) No BCem BO3MOXHBLIM TUMaM (YCNOBHO pasgeneHHbiM Ha: «Bnactb», «busHecy, «O6LwecTBoy,
«MHamBua»). HayyHyto OCHOBY Takoro KOMMYHULIMPOBAHUSI COCTaBNsAOT CHOPMUPOBAHHbIE NpeanKaTbl COOTHOLLEHMWI 3a-
Ka34MKOB rpafloCTPOUTENbHON TpaHchopMaLIMmn TEPPUTOPUN; @ TakKe TPU KBAHTOPHbIE (hOPMYIbl Ans TPUHATUS rpafoCcTpo-
UTENbHbIX PELUEHUA MO PasnNNYHbIM BUAaM rpafoCcTpouTeNbHOM TpaHcdopmaummu Tepputopun. Jlornyeckme B3ammocBsaan
Mexay Takumu popMynamu npeacTaBneHbl B BUAE NpeavkaToB: NepBbii — obLuee BbipaxeHue AN NpUHATUS rpagocTpo-
UTEMBHOIO PELUEHNsI HA TEPPUTOPUM; BTOPOM — YACTHOE BbIpaXeHWe Ans NPUHATUSI TPafoCTPOMTENBHOMO PeLLeHUst; Tpe-
TUIN — BbIPAXXEHME O CyLLLeCTBOBAHWUMN IPafi0CTPOUTENBHOTO PeLLeHWs], 4111 KOTOPOTro yYTEHbl OAMH U 6onee peneBaHTHbIX
hakTopoB kaxgoro 3YI[], OTHOCUTENBHO OAHOIO UMM HECKOMBbKMUX NMPU3HAKOB TEPPUTOPUU, Arsi KOTOPOW OCYLLECTBNSAETCS
MOUCK rPaloCTPOUTENBHOIO PELLEHUSI HA TEPPUTOPUN.

BbiBogbl. lNpeactaBneHa rmnotesa 06 onucaHum B3aumopenctsust ona 3YI[, B TOM yncne ans ynydweHus U 3awimTbl
paboTbl rpagocTpoutens B Buae cxembl CITP, KoTopas MOXET nevb B OCHOBY CO3[aHUsi NPearioKeHHOro LngpoBOro nH-
ctpymeHrTa. MMKIMT — 370 Hay4yHO 060CHOBAHHBIN NOPTan C UCMOMb30BaHNEM BO3MOXHOCTEN UCKYCCTBEHHOIO MHTENneKTa
(BeG-canT n/unu MobunbHOe NPUNOXeHUE), KOTOPbI NPeAoCTaBMT Nonb3oBaTensM AOCTYN K CreumanbHO nporpaMmMe cu-
CTEMbI NOAAEPXKKN NPUHATUS PELLEHUI C UCMOMNb30BaHNEM CKBO3HbIX LIMGPOBbLIX TEXHOMOMMI, BKMoYas Beb-kapTorpaduio,
'C n gp.

KINMOYEBBIE CJIIOBA: rpagocTpouTensCTBO, rpagoCcTpouTenbHas AesTeNbHOCTb, CKBO3Hble LMEpOBble TeXHOMornu
B rpafoCTpOUTENLCTBE, CUCTEMA NOAAEPXKKM MPUHSTUSA PELLEHN B rPafoCTPOUTENbCTBE, 3aMHTEPECOBaHHbIE Y4aCTHUKU rpa-
[ocTpoutenbHou AeatenbHocTu: «Bnactby, «busHecy, «ObLiectBoy», «HONBMAY, TPagOCTPOUTENBHBIN MHEOPMALIMOHHO-
KOMMYHMKaALIMOHHbIV MopTan, npeankatbl COOTHOLLEHWI NOnb3oBaTenen rpagocTponTeNbHbIM MHPOPMALNOHHO-KOMMYHU-
KaLMOHHBIM NMopTanoM, CXemMa CUCTeMbl NOAAEPXKKN MPUHSATUS PELLEHWUIA B TpafoCTPOUTENBCTBE, UCKYCCTBEHHbBIN MHTENNEKT

bnazodapHocmu. ABTOpbI BblpaxatoT bnarogapHocTe ampektopy LIHAWIM MuHcTpost Poccun, kaHauaaTy SKOHOMUYECKUX
Hayk [1.B. MuxeeBy; aupektopy VHCTUTyTa apxuTekTypbl U rpagoctpoutensctBa HAY MICY, 4OKTOpY UCKyCCTBOBEAEHUSI
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Aaty TexHnyecknx Hayk O.H. KysuHoi; aHOHUMHBIM peleH3eHTam cTaTbu. PaboTa BbinonHeHa B pamkax rocyaapCTBEeHHbIX
hbyHOaMeHTanbHbIX Hay4HbIX nccrefoBaHuii Poccuiickon Penepaumm Ha gonrocpoyHbiv nepuog, (2021-2030 rr.) B pamkax
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ABSTRACT

Introduction. Scheme for systematizing information and data required to create an urban planning decision support system
and interrelating the main urban planning processes for developing an Urban Information and Communication Portal.
Materials and methods. The Scheme DSS in Urban Planning is a modified and generated version of existing research
methods. It is based on scientific schools of organizational-action games, organizational management, methodology of in-
formation systems development, and conceptual analysis, as well as system-mind-action methodology related to situation
centres.

Results. The study formed predicates of relations. The Urban Information and Communication Portal includes stakeholders
from four groups involved in urban planning activities: “Public authorities”, “Businesses”, “Communities” and “Property own-
ers”. In addition, quantifier formulas are used to make urban planning decisions for different types of territory transformation.
The logical relationships between these formulas are presented in the logic of predicates. The decision-making process for
urban planning on a specific territory is expressed in formula 1. The expression formula 2 is used to make an urban plan-
ning decision, while expression formula 3 confirms the existence of an urban planning decision. This decision takes into
account the relevant factors of each stakeholder involved in urban planning activities and considers one or more attributes
of the territory.

Conclusions. This hypothesis can serve as the foundation for developing a new digital tool, the Urban Information and
Communication Portal with access to a decision support system that employs end-to-end digital technologies such as web
mapping, GIS, and artificial intelligence.

KEYWORDS: Urban Planning and Urban Development, End-to-end digital technologies can be used in urban planning,
Decision Support System in Urban Planning, Stakeholders in urban planning decision support system and interrelating
the main urban planning processes for developing an involved in urban planning activities include “Public authorities”, “Busi-
nesses”, “Communities” and “Property owners”, Urban Information and Communication Portal, Scheme for systematizing
information and data required to create Urban planning information and communication portal, artificial intelligence

Acknowledgments. The authors express their gratitude to the Director of the Centre Institute for Research and Design of
the Ministry of Construction and Housing and Communal Services of the Russian Federation, Candidate of Economic Sci-
ences D.V. Mikheev; the Director of the Institute of Architecture and Urban Planning of the National Research University
Moscow State University of Civil Engineering, Doctor of Art History A.Yu. Kazaryan; the Head of the Department of Urban
Planning of the Moscow State University of Civil Engineering, Doctor of Technical Sciences N.V. Danilina; the Head of
the Department of Information Systems, Technologies and Automation in Construction of the National Research University
Moscow State University of Civil Engineering, Candidate of Technical Sciences O.N. Kuzina; and an anonymous review
of the report. Kuzina; and anonymous reviewers of the paper. The work was carried out within the framework of the state
fundamental scientific research of the Russian Federation for the long-term period (2021-2030) within the framework of
the Fundamental Scientific Research Plan of the Russian Academy of Architecture and Construction Sciences and the Mi-
nistry of Construction of the Russian Federation for 2024-2025 on the topic “Conceptual Foundations of the Application of
Avrtificial Intelligence in the Field of Urban Planning to Regulate the Living Environment”.

FOR CITATION: Samoylova N.A., Moskalenko |.V. Formation of urban information and communication portal. Construction:
Science and Education. 2025; 15(2):5. URL: http://nso-journal.ru. DOI: 10.22227/2305-5502.2025.2.5

Corresponding author: Nadezhda A. Samoylova, SamoylovaNA@gic.mgsu.ru.

BBEJAEHHUE ne Cnapraka HukanopoBa (paboraBiero B Hay4HO-
uccnenoBarenbckoM HHCTUTYTE [occTpost CCCP) omgna
13 TIEPBBIX MO0 CUCTEMOTEXHUKE U CHCTEMHOMY aHaITU3y
nosiBusiack kuura C. Sura [2] ans nuu, npakTHYeCcKH
3aHMMAIOLINXCS COBEPIICHCTBOBAHUEM OPTaHU3ALNU
Y YOpaBJICHUS, a TAKXKE BEIYIIUX METOJOIOTUYECKYIO
U TEOPETHYECKYI0 padOTy B 3TOI 00JacTH B mporecce
[IPUHSTHS PELLICHU.

Hpoueccm rno6ann3au1/m HCCHGZ[OBaHHﬁ, HCIIOJIb-

B 1enom 3a pyOekom HayqHO-TIPAaKTHYECKUE UC-
CIIeZI0BaHMs PA3BUTHS TEXHUUECKUX CPEJICTB U MaTeMa-
TUYECKUX METOJIOB YIPaBJICHHs IIPOLECCAMHU CO BTOPOi
NOJNOBHHBI XX B. YUUTHIBAIOT M YCIIO)KHEHNE 0OCTAaHOB-
KH, U TIOBBILICHNE TPeOOBAHNH K yNpaBICHHIO, H He-
00XOMMOCTB CO3/JJaHHUS MOIIHBIX METO/IOB TIOBBIIICHHS
3¢ (eKTUBHOCTH B IPUHSTUH PEILICHUH, U TOUCKH «IT0JI-

naTMTSILETSO: T 15. BbInyck 2 (56)

HOW 1 POBOI» MOMIETH CHCTEMBI YIIPABICHUS C BHE-
npenuem OBM u maremarnueckux mozeneil. B ote-
YEeCTBEHHOH HayKe cO BTOPOM MOJIOBHHBI XX B. ObUIH
HAYYHBIC HCCIICIOBAHUS CUCTEMHO-KHOCPHETHYECKOTO
rpagoctpoutenscta 1], a B 70-e rr. XX B. B IepeBo-

72

30BaHUE reorpapuyeckux HHHOPMALMOHHBIX CHCTEM
(F'C) n cBepxbompunx 00bemMoB nanHbIX (big data)
AQHAJIOTHYHO CPEJCTBAM MPOMBILIIICHHOTO TPOU3BOI-
CTBa ONPENEISIIOT HEOOX0IMMOCTh UX (PMHAHCUPOBA-
HUS, BBISBICHNS IPHOPUTETHBIX HANIPaBICHUH HCCIie-
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noBaHui. OTHAKO OTEYEeCTBEHHAs TPalOCTPOUTEIbHAS
HayKa I0Ka He cTaja JOCTOMHBIM 3JIEMEHTOM rocyaap-
CTBEHHOH MOJUTHUKHU JUISl IPAKTUYECKOTO COBEPIIECH-
CTBOBAHMS COLMATBHO-2KOHOMUYECKOH, IKOJIOrHYe-
CKOH, KYJIBTYPHOU U APYTHX cep OBITHSI TEXHOTCHHOU
UBUIIN3ALINH.

B nocneanue roasl NosBUIICS HOBBIM BUTOK BO3-
MOYKHOCTEH ncKyccTBeHHOro nHTemiekra (M) B paz-
BUTHH U3YUYCHHUs NIPUHSTUS PEIICHHUI C BOBJICUCHHEM
IIUPOKOTO Kpyra 3aMHTEPECOBAHHBIX YYaCTHUKOB,
B TOM 4HCJIe B cepe IrpaloCTPOUTENILCTBA JUIsl PETYITH-
POBaHUs CpeJibl )KU3HEAEATeNbHOCTH. OTMETUM JIUIIb
PSI M3MAaHUH, OKa3aBIINX HANOOIbIIIee BIUSHIE Ha HC-
cienoBaHue — KHHATH [3—5], craThu [6—15].

3auHTEepPECOBAHHBIC YUYaCTHUKHA B TPAJOCTPOH-
tenbHOM aesrensHocTH (3YT]!) ycinoBHO pasiesneHs
Ha Tunbl: «Biactey, «busnecy, «O0mecTBo», « MHIM-
Bu» [16].

Takue 3YT/] BcTynaroT Mexay co00i BO B3aMO-
JleficTBUE MpPU MEPMAHEHTHON I'PajoCTPOUTENBHON
TpaHc(hOpMAIlUA TEPPUTOPUU U OOBEKTOB Ha HEH.
B HacTosmee Bpems B cepe TpaoCTPOUTEITHHOTO pe-
TYITHPOBAHUS 3a PyOEKOM €CTh pazIHyHbIe HH(POBEIC

' B Poccun 3YTT («Bmactey, «busnecy, «O6mecTBo», «MH-
JIBUJ») IMEIOT CIISAYIONIHE HICHTH(HKAINOHHBIC TPH3HAKH
Ka>)KI0TO THUIIA 110 XapaKTePHOH AEATETbHOCTH:

1. «BrmacTe)» B COOTBETCTBUH C YCTAHOBICHHBIMHU MOJIHOMOYH-
ssmu (Konerutynust PO, denepanbublii 3akon ot 21.12.2021
Ne 414-®3 «O06 o0muX MpUHLUNAX OPTaHU3AIUU IIy-
OnuyHO# BracTu B cyObekTax Poccuiickoit denepammm»
u ot 06.10.2003 Ne 131-®3 «O6 0o0mmX NMpUHIKIIAX Opra-
HU3alMU MECTHOTO camoynpasieHusi B Poccuiickoit ®@ene-
paium») OCyIIECTBIAET IPaJOCTPOUTENHEHOE PETYITHPOBAHHUE
KaK COBOKYITHOCTb PEIICHNH, ONPEEAIOMNX eI , TPUHII-
Bl M XapaKTep TPaoCTPOUTENHHON AESTENbHOCTH, MOPATOK
ee PEeTyIUPOBaHMUS, MEPBl yCTAHOBIECHUS U 00ECHEYEHHS CO-
OJIOZEHNUS STOTO MOPSIIKA.

2. Kommepueckre n HEKOMMEPUYECKHE OpPTaHU3alHNH, OCY-
IIECTBIIAIOIINE CBOIO AEATENLHOCTh HAa TEPPUTOPHU MM OKa-
3BIBAIOIME BO3/ICHCTBHE HAa TEPPUTOPUHU U OOBEKTHI HA HEH
Kpartko, 0003HaunM «Bbu3Hec» (OT aHMI. cioBa business —
neno). busnec — 310 AeATENBHOCTH, KOTOPYIO PETTIAMEHTH-
pyet I'paxnanckuit kogexc PO, ni1st oprannzanuu u npeanpu-
ATHS PA3IUYHBIX (OPM COOCTBEHHOCTH.

3. «O011ecTBO» — pa3IUYHbIe O0IECTBEHHbIC 00bEIMHEHNS
B Cpelie JKU3HEAEATECIbHOCTH, HICHTHQUIMPYEMbIE IO HC-
M10JIb30BaHMIO MaTEePHAIBHBIX O0OBEKTOB U (WJIN) TEPPUTOPHUIA
WU BBIPAXKAOIIe NOTPEOHOCTH B HHUX; UX JAEATEIbHOCTD pe-
miamenTupyeT dexnepanbhblii 3akoH 0T 19.05.1995 Ne 82-03
«O06 001IECTBEHHBIX 00BbEAUHCHUAXY.

4. «IHauBHI» — BCe (pU3NYECKHE U IOPUANYSCKUE JINIA, 00-
JIalaolIMe IpaBaMy Ha 3€MJII0 U (MJIH) Ha OOBEKTHI B COOT-
BETCTBUU C 3eMesbHBIM KopekcoM Poccuiickoit denepanuu,
DenepanbHbIM 3ak0HOM 0T 13.07.2015 Ne 218-P3 «O rocy-
)lapCTBeHHOI\/'I perucTpanu HEABUXKUMOCTUY, UX NCATCIIb-
HOCTh CBSI3aHa ¢ OOpPETEHUEM, 3alIUTOH U TpaHchopManueit
TEPPUTOPUU U OOBEKTOB HA HEH.

MHCTPYMEHTBI, COJIEpIKAIUE OTACIbHBIE 3JIEMEHTBI
MpeJyIaraeMoro rpaioCTPOUTENEHOTO HH(OPMaIOHHO-
KoMMyHHKanronHoro noprana (I'MKIT):

¢ BeO-TuTarGopma HHHOPMAIIUK TAHHBIX> MEKIY-
HapoxHo# kommanuu Urban Interface 8 Kohn Pedersen
Fox, Scout (KPF.com) Ha ocHOBE OTKpHITOTO cOOpa UH-
(hopmMaru ¢ BO3SMOXKHOCTBIO B3aMMOJICHCTBOBATD C CO-
001IIeCTBOM;

 unctpyment CityMatrix® (CLLA), koTopsIii mo-
MOTaeT Kak Mpod)eCCHOHAIBHBIM, TaK M HEPO(eccHo-
HaJIbHBIM TOJIB30BATEIISIM JIyUIlIE TOHATH TOPOJI, YTOOBI
IPUHUMATh COBMECTHBIE 1 0OOCHOBAHHBIC PEIICHUS
(0OpaboTka M aHAIU3 KOJIMUYCCTBEHHBIX M KaueCTBCH-
HBIX JTaHHBIX) [17];

* mporpamMMHBbIi (peitmBopk FixMyStreet.com*
C OTKPBITBIM HCXOTHBIM KoztoM oT mySociety (Bemmko-
OpuTaHNS), KOTOPBIA MO3BONSIET 3aIlyCTUTh BEO-CalT
Jutsi coopa uHdopmaiyu 00 yIUYHBIX TpodiieMax 1 co-
OO0ILEHHSIX O HUX, CIOCOOEH 00padaThiBaTh pazIM4YHbIe
KapThl, BKIrouast OpenStreetMap;

* miardopma CitizenLab® 1iist BOBICYSHHS Ipak-
JlaH B pabOTy MECTHBIX OPTaHOB BIACTH B bembrum —
CHCTEMa MOJICIUPOBAHMS TOPOZIOB C OTKPBITBIM HMCXO[-
HBIM KOJIOM JUIs IIPOTHO30B ITOTEHIMATIBHBIX PE3YJIBTATOB
Pa3NUYHBIX TPAHCIIOPTHBIX WHBECTHLUH M MOJUTHUKA
3€MJICTIONb30BAHNS, aKTHBHOTO IPAXKIAHCKOTO YYaCTHs
B 3a4aCTYIO CIIOPHBIX Zie0aTax o TPaHCIIOPTHOM HH(pa-
CTPYKTYpPE MM 36MENIbHOM TOIUTHKE C HEPAaBHOMEPHBIM
pacmpenenenueM BbITo 1 3atpar [18];

+ mopran UrbanSim® ¢ npumenennem U B CILA,
[OxHoit Adpuxe, EBpornie (Opannus, r. [lapmx; [1Beit-
napusd r. Llropux) n Apyrux cTpaHax M ropojaax co-
KpalaeT BpeMs, yCHJINS U 3aTpaThl Ha TUIAHUPOBaHHE
MPOEKTOB TPAZ0CTPOUTEIBHON TpaHC(HOPMAIUH, OHO-
BPEMEHHO TOBBIIIAsl YBEPEHHOCTh B TOM, YTO OHH TIPH-
BEJlyT K JKeJIAaeMbIM pe3yJIbTaram.

ITonusix ananoros npemiaraemoro ['MKII 3a py-
0exKoM He MMeeTcs.

3HaUNMBbIE MTPOCKTHI TOPOJICKUX HU(PPOBBIX ABOMH-
HHUKOB YCIICIIHO Pa3BUBAIOTCS, HanpumMep, B CuHramy-
pe, ABcrpanmun, Hosoit 3enanauu. C 2023 1. ynpasne-
Hue Cunranypa (MAS) coBmectHo ¢ Google Cloud
3aMyCTHIIO pa3paboTKy Ha OCHOBE TI'€HEpPaTUBHO-
ro MU, opununansayto mwiathopmy s yIpaBIeHUS
Ha ypoBHe ropoja. Takas miuargopma 1o Ha3BaHHEM
Al Government Cloud Cluster (AGCC) na 6a3e «00-
JIAYHBIX» TEXHOJOTHH MCIIOIb3YyeTCs Ui pa3paboTKu
rocylapcTBeHHBIX MpoekToB B cdepe UU. Opranam
nyonu4HOM Biactu («BiacTe») M 4acTHOMY CEKTOPY
(«buznecy) OyayT HOCTYIHBI pa3HOOOpa3HbIE MOJEIN
WU st co3nanms pa3nndHbIX cepBUCOB. B wacTHOCTH,

2 URL: http://scout.build

3URL: https://www.media.mit.edu/projects/citymatrix/
overview/

*URL: https:/fixmystreet.org/

S URL: www.citizenlab.com

¢ URL: www.urbansim.com
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naTMTSILETSO: T 15. BbInyck 2 (56)

H.A. Camoltinoea, N.B. MockaneHko

OZIHUM U3 MEPBBIX IJaHUpyeTcs cosznanue [ocynap-
CTBEHHBIM TeXHOJIOTHYeCKUM areHTcTBoM (GovTech)
Cunrarypa yar-00Ta, KOTOPBIA roCyJapCTBEHHbIE CITy-
JKallre CMOT'YT UCIIOJIb30BaTh ISl TIOBBIICHHS ITPOH3-
BOJMTEIEHOCTH TPY/a, KOHTPOJISL COOIIOICHNST HOpMa-
TUBHBIX TPEOOBaHMH U TIP.

IIpu sToM MHOTHE uccienoBatenu [19-27] yxe
OCO3HAIOT, YTO JTIO0BIE KapThl, B TOM YHUCJIE MU(PPOBHIE
(HEeCMOTpsl Ha OTHOCHUTEIIbHYIO KOHICTITYaJIbHYIO aBTO-
HOMHUIKO MAaTE€MaTHYCCKHUX U TCXHUYCCKHUX HOCTpOCHl/Iﬁ
U JICHCTBUI1, HEOOXOANMBIX ISl U3TOTOBJICHHST KapThI),
HU B KOEM CJIy4ae He MOTYT paccMaTpHUBaThCs KaK He-
YTO aBTOHOMHOE.

Jlro6ast kKapTa dMEpIKEHTHA, CYIIECTBEHHO HH-
CTPYMEHTaJIbHA, CUTyaTHBHA U 00J1a/1a€T 3HAUUMOCTBIO
JIMITG B TOH Mepe, B KaKOW OHa SIBJISIETCS 4acThio 00-
Jiee NIMPOKUX CHCTEM, CETeil 1 KOHTEKCTOB, B KOTOpPbIE
oHa (PyHKIMOHAJILHO BKItoueHa. Kapra npennonaraer
HE TOJIBKO M3TOTOBHUTEIIS, HO ¥ OTPEOUTENsI — TOTO,
KTO ee untaeT. [Ipuuem mpouecc npouTeHusl, BbI3bIBac-
MBI K )KH3HH pEIIeHUEM KaKOoH-IN00 KOHKPETHOU 3a-
JIa4¥, MOXKET OBITh MHTEPIPETHPOBAH KaK TBOpUYECKAs
JIOPUCOBKA HMMEIOIIENCS «HECOBEPIIEHHOM» KapThl
JI0 TOW ee HeOOXOJUMOHN IKCIUIMKAIIUH, KOTOpasi KaKk
MOKHO 00Jiee TOJIHO MOJXOAUT JJIsl PEIICHHsI TIOCTaB-
JIeHHOM 3amauu [24].

B crarbe «IlepeocMmbicnss kapTe» [25], mo MHe-
Huto Po6a Kutunna n3 MpnaHackoro HallMOHAIBLHOTO
yHuBepcutera B Meiitnyte (NUIM) n Mapruna [lo-
JUKa 13 MaHdecTepcKkoro yHuBepcuteTa Bemnnkoopu-
TaHUH, KapThl CUTYaTHUBHBI M MOPOXKIAIOTCS TPAKTH-
KaMd (TeJIEeCHBIMHU, COIMAIBHBIMM, TEXHUUYECKUMH),
a KapTorpaupoBaHue MpeacTaBisieT coboil mpouecce
HENpEepbIBHOI peTeppuToprain3aniy (3To Korua Joau
B KaKOM-JII0O MeCTe HaYMHAIOT CAMH CO3/1aBaTh KaKOi-
7100 aceKT MOMYJSIPHOI KyJIbTypBbl, OCYILECTBIISS 3TO
B KOHTEKCTE CBOEH MECTHOH KYJIBTYPHI U JIeJasi €r0 CBO-
UM COOCTBEHHBIM) C MCIIOJB30BAHUEM BCETrO CIIEKTPa
KapTorpadnIecKix MPakTHK, B TOM YHCIIE TPOdeccro-
HaJbHOHN KapTorpaduu, KOHTpKapTorpadhupoBaHuUii’,
COy4acTBYIOLIEro KaprorpadupoBanus u nephopma-
TUBHBIX® Kaprorpaduposanuii [21].

CoBpemMeHHbIe MH()OPMaMOHHO-KOMMYHHKA-
ronnsle cucteMsl (MKC) B BUjie BeO-MOPTAIOB U T€OHH-
(hopMaroHHBIE CUCTEMBI B BHIE BeO-KapTorpaduueckux
TIOPTAJIOB, B TOM 4HCIIE cosepkamux 3D-rpaduueckoe
MpeACTaBICHNE MECTHOCTH, a Takxke CIM-TexHomornu
(City Information Modeling) nus memne#t rpagoctpo-

" TIpuMepbl KOHTPKAPTUPOBAHUS BKIIFOYAIOT: TTOMBITKH pa3-
TPaHUYMTh U 3aLIUTUTH TPAAULMOHHBIC TEPPUTOPUH; KapTO-
rpadupoBanue coolIiecTB; reorpadguyeckre HHGOPMALTHOH-
HbIC CHCTEMBI C y4aCTHEM OOIIECCTBEHHOCTH.

8 Tlepdopmarue (ot cp.-Bek. nar. performo — xeiicTBo-
BaTh) — BBICKA3bIBAHNE, SKBUBAJICHTHOE JCHCTBHUIO, TOCTYII-
Ky. IlepopMaTiB BXOIUT B KOHTEKCT KM3HEHHBIX COOBITHIA,
€O3/1aBasi CUTYALHIO, BIEKYIIYIO 32 COOOM OIpeIe/ICHHbIE MO-
CIICZICTBUSL.
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HUTCJIBHOTO YIIPAaBJICHUSA, OTHOCATCA K KOMIIJICKCHOMY
croco0y (hUKcaluy MaTepruaibHOTO U HeMaTepPHUaIbHO-
ro mupa [28-30]. IToka npumenenne CIM-TexHOIOTUI
B T'PaJIOCTPOUTEIBCTBE TOJBKO HAOUpaeT 00OpPOTHI,
HO OTZEJBbHBIC TEPPUTOPHN U 0OBEKTHI Ha HUAX YKe 00pe-
71 TA(POBBIX ABOIHUKOB, YTO OYEHb CHIIBHO YITPOINa-
€T [IPOTHO3MPOBAHUE, TNIAHUPOBAHUE, IPOCKTHPOBAHKE
Ha TEPPUTOPHH.

Onnako B Poccum moka emie HeJOCTaTOYHO TPO-
paboTaHBl BO3MOKHOCTH KOMMYHUKAITHI B TPag0CTPO-
WUTEIHHOM TPOTHO3HPOBAHUH, IJIAHUPOBAHUHU H TIPO-
eKTUPOBaHHUH, KOTOPBIE OCYIIECTBISIOTCS B KOHTEKCTE
MHOXECTBa 00CTOSITENIbCTB, OXBATHIBAIOT (hesiepab-
HbIE, peTHOHAJbHbIC, MyHHIIUITAJIBHBIE M KOPIIOpa-
TUBHBIC YPOBHH YIPABJICHUS, U [P ITOM YUHUTHIBAIOT
MOJTUTUYECKIE, IKOHOMUYICCKIE, COITATILHBIC U TEXHO-
JoTHYeCcKue (PaKTOPHI, a TAK)KE UCTOPHUIECKUE U HAITHO-
HaJbHBIE 0COOEHHOCTH, TPAJOCTPOUTEIBHYIO THITONO-
TUI0 TEPPUTOPUM.

C y4eToM pa3BHUTHSI COBPEMEHHBIX CKBO3HBIX LU (]-
pobix TexHonorui (L[T) B rpanocTponTenseTBe 1 0co-
OCHHO C YYETOM CTPEMHTEIBHO PAa3BHBAFOIIUXCS BO3-
MokHOCTeN npuMmeHeHust MU npennaraercs co3ganue
T'UKII B Poccun ajis rpajoCTPOUTENBHOTO PETYIUPO-
BaHMS CPEJIbl JKU3IHEEITEILHOCTH C UCIIOJIb30BAHUEM
00paboTku cBeieHni U NaHHbIX Kak oT 3YT/] [16], Tak
M O BBISIBJICHHBIX X PEJICBAaHTHBIX (hakTopax: 1) mo ot-
HOIIICHUIO K CYIIECTBYIOMICH IpaIoCTPOUTEIBEHOMN Ccpeie
JKU3HEACSITENFHOCTH; 2) K 3ampocaM Ha TpaJoCTpOu-
TEJIFHYIO TPaHC(HOPMAIHIO TEPPUTOPHH (TI0 PASTHIHBIM
IpaloCTPOUTENIEHBIM THIIAaM TEPPUTOPUH) U 3) K IITaHH-
PYEMBIM I'Pa0CTPOUTEIBHBIM PEIICHUSIM.

Co3nanne cucTeMbl NOEPKKHU IIPHHSATHS Ipajio-
crpoutenbHbiX pemenuii (Cxemsr CIIIP) 6asupyercs
Ha HOBOM THIIE€ TIOKOJICHHUSI COBMECTHOTO PETYIHpPOBa-
HUS ¢ IPUHATHEM pPEIIeHUH Ha ocHOBe MeTpuK (GY5)
(T.e. mMoOCEeHEM B CMEHE MOKOJIEHHUI PeryJupoBaHuUs
u siemstroriiemcest mo CripaBouHuKy Beemuproro 6anka’
JIOTIOJTHEHUEM K MpeAbplaymuM nokonenusm G1-G4);
IIPY TOM KOJIMYECTBEHHBIE TIOKa3aresnu G5 onpeness-
I0TCSI C TIOMOIIBIO HHCTPYMEHTA OTCIIS)KUBAHUS HOpMa-
tuBHO-TIpaBoBoit 6a3wl B oomactu UKT (ICT Regulatory
Tracker). Taxxe B ocHOBY co3manust cxembl CIIITIP mo-
JIO)KEHBI HAKOIUIGHHBIE OTEYECTBEHHBIC U 3apyOeKHbIC
Hay4HbIC TPYABl O PEryIUPOBAHUU CPEIbI JKUZHEICS-
TEJIBHOCTH C yYETOM B3aWMOCBSI3aHHBIX (B3aWMOBIIH-
SIOIIHX) TPAJOCTPOUTEIBHBIX MIPOIECCOB Pa3pabOTKN
TPaZoCTPOUTEIBHON JOKyMEHTAINH (B TOM umcie ¢hop-
MHpPYEMBIX BIIEpBBIC B Poccun MacTep-TuIaHOB, YIHUTHI-
BaromMx BOBJIeYeHHOCTH 3YIJI, mpuMepsl KOTOPHIX

¢ KoMIUIeKCHasi MOZIENb OLIGHKH U3MEHEHHUIT aKTHBHOTO BIIH-
STHUSI TU(POBOH IKOHOMHKH B PA3THIHBIX OTPACIAX, TO3BO-
JIOMAst OTCIECKUBATh CMEHY MOKOJICHHH pEeTyTHpOBAHUS
(ot G1 mo G5) / CripaBoYHUK 1O TUPPOBOMY PEryIUpOBa-
Huto. JKenesa : MexnyHapoJHbIN COI03 AIIEKTPOCBs3H U Bee-
MupHbIi 6ank, 2020. URL: https:// www.itu.int/net4/itu-d/
irt/#/generations-of-regulation
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€cTb Ha caiTax: EquHOro MHCTUTYTa IPOCTPAHCTBEH-
soro mnaauposanus (EUIIIL.P®), lom.PD u np.) mis
Pa3IUYHBIX TPAJOCTPOUTENBHBIX TUIIOB TEPPUTOPUU.

MATEPHUAJIBI U METO/bI

Jl1g mpoBesieHus UCCIIe/I0BAHUS BBITIOJTHEHBI U3Y-
YeHue, 00001eHIe OTEUeCTBEHHBIX U 3apYOEIKHBIX BEO-
mopTanoB/Be6-caiiToB!’ (nanee I HACTOSIIEH CTaThH
TaKKe PAaBHO3HAYHO HCIIOJIb30BAHHUE TOPTAJIOB/CANTOB),
aHaJM3 OOLEMUPOBBIX TEHICHIMI TPUMEHEHHST HOBBIX
LT. TeopeTnueckyro 0OCHOBY (hOPMHPOBAHUS CXEMBI
CHUCTEMAaTH3allNH CBEJICHUN M JaHHBIX, HEOOXOIMMBIX
JUISL CO3JIaHUSI CUCTEMBI MOJICPAKKU MPUHITHS Tpasio-
CTPOUTENBHBIX PEIICHUH M B3aMMOCBSA3M OCHOBHBIX
TpaioCcTPOUTENbHEIX mpoteccoB (cxema CIIIP) mis
paspabotku 'MIKII, cocrasnstor Tpyastr K. Jlunu [31]
(OCHOBOTIONIATAIOIINMHU ABISIOTCS MATh KIFOUEBBIX
AIIEMEHTOB, KOTOPBIE OPTAHU3YIOT YEJIOBEUECKUN OIIBIT
B TOpOJax: MyTH, TPAHUIIBI, PAHOHBI, y3JIbl U OPHEH-
TupHl [32]) U uAeosora «apXUTEKTYPHOH MaIIMHBI»
(Architecture machine) — MIT Architecture Machine
Group H. Herpononre, KOTOpbI NPOBOJAUI MEPBBIE
UCCIIE/IOBaHHS Y€JI0BEKO-KOMITBIOTEPHOTO MHTEpQEii-
ca B TOPOJICKOM IPOCTPAHCTBE 4epe3 (HopMUPOBaHUE
pearupytomieit cpensl (Responsive environment) [33],
OTEYECTBEHHBIE METO/Ibl TPAJOCTPOUTENBHOTO UCCIIE-
noBaHusl (KpaTkuii 0630p KOTOpBIX ¢ Hayana 70-x TT.
XX B. mpencrasieH B pabote [34]), a Takxe TPYIBI
merononoros u3 l'occtpos CCCP I.II. llenposurko-
ro [35], C.II. Hukanoposa [36], B TOM 4uCJe O CO3-
JlAaHUM CUTYaIlMOHHBIX IIEHTPOB MPUHSTHUS PEIICHUI,
B OCHOBE KOTOPBIX HAYYHBIE IIKOJBI OPTaHU3allHOHHO-
JIeSITEJIbHOCTHBIX MI'P, OPraHU3allMOHHOTO YITPABICHHS
1 METOJIONIOTHHU pa3paboTKH HH(YOPMAIIIOHHBIX CHCTEM
1 KOHIIETITYaJIbHOTO aHaJIN3a, CHCTEMO-MBICIIECSTEIh-
HocTHOM Merononoruu [37-40], HOBbIE ele TOIbKO
(hopmupyronmecs mMoaXoAsl B HUGPOBOH KapTorpa-
(bum [24, 26], BKiIrOUAIONINE OIpeneIeHne rPagoCcTpo-
UTEIBHBIX TUTIOB TEPPUTOPHA U UX rpaHul [41].

PE3VYJIBTATHI UCCJIEJOBAHUA

Ha ocHoBe ayieMeHTapHBIX KBAaHTOPHBIX (HOPMYJ
VxP(x), 3xP(x) B McclenOBaHUHU TTOCTPOCHBI KBAHTOP-
HBIe (GOPMYIBI TSI TIPUHSITHS TPAJI0CTPOUTEITHHBIX pe-
meHui. Jlornyeckue B3aMMOCBSI3M MEXly TaKUMHU (hop-
MyJaM¥ MPEACTaBIeHBI B Joruke npeaukaros (1)—(3).

I'pagocTpoutensHOE penierne Ha Tepputopuu (1):

D(S, T, y, x), (1)

rae D — npeaukar (T.e. CBsI3Ka, OTHOIIEHHE, KOTOPOE
CYHIECTBYET B CYKJIEHUH) TPaJ0CTPOUTETHHOTO pe-
LICHHS HA TEPPUTOPUH; S — IPajOCTPOUTENIHLHOE pellie-

1" What is the Difference between Website and Web Portal.
URL: https:// www.geeksforgeeks.org/difference-website-
web-portal/?ysclid=lypv6h9870934081599

Hue; T — TeppuTopus; y — IPU3HAKU TeppuTopuu 7,
x — dakropsl Tepputopun 7.

CrnoBecHbIN cMBICT BhIpaxkeHus (1) B TOM, 4TO
TpaloCTPOUTENHLHOE PENICHUE S yUUTHIBACT MHOKECTBO
JIOTYCTUMBIX PEIIEHUH C YYETOM BCEX NMPHU3HAKOB Y
1 GaKTOPOB X TEPPUTOPHH 7.

CdhopmynupoBaHo BeipaskeHue (2) Ausi NPUHSITHS
IPaJloCTPOUTEIBHOTO PELICHHUS: «eCTh XOTsI ObI OJTHO
TpaIoCTpOUTENbHOE penteHue (S) Ha TEepPUTOPHH, JUTS
KOTOPOTO MMEET MECTO OBITh: JUISl BCEX YIACTHHKOB I'pa-
JIOCTPOUTEIHFHOTO perieHus (R(x)) YITeHBI HX peleBaHT-
HBIE (DaKTOPHI (X) B OTHOIIIEHUH OJJHOTO MJTH HECKOIBKUX
13 MHOYKECTBA MPHU3HAKOB (Y (X)) TEppUTOPUNY:

S3x(R(x) => V(Y(y) = X(y, X)), )

rae Sdx — CyIIecTByeT Takoe X, 9T0: R(X) — y4TEHBI
peneBaHTHBIE (AaKTOPBI U1 BCEX YYaCTHUKOB I'pajo-
CTPOUTENBHOTO pelIeHus x; ¥V — KBaHTOp BCeoOII-
HOCTH — YCIIOBHE, KOTOPOE€ BEPHO I BceX 0003Ha-
YEeHHBIX ( ) 3JI€MEHTOB; Y()) — OIMH WM HECKOJIBKO
U3 TIPU3HAKOB ); X(), X) — YUTEHBI pelleBaHTHEIC (pak-
TOPBI yYaCTHUKOB TPAJOCTPOUTEIBHOTO PEIICHHUS B OT-
HOIIEHUH TIPU3HAKOB ).

CrnoBecHBIN CMBICI BBIpakeHHS (2) B TOM, YTO Cy-
IIECTBYET XOTs ObI OJTHO IPaOCTPOUTEIHHOE PELICHHE
S, 111 KOTOPOTO YUYTEHBI OJMH M 00Jiee PeIeBaHTHBIX
(hakTOpOB X Ka)KAOTO yYaCTHUKA IPATOCTPONUTEITHLHOTO
pemeHus R (Ipyu TOM, 9TO TaKHMe pEJIeBAaHTHEIE (PaKTo-
PBbI OBUTH BBICKa3aHbI MHOXKECTBOM YYaCTHUKOB R Tako-
TO pEIIeHHs).

CdopmysmpoBaHo BbipaxkeHHe (3) K BEIpayKeHHIO (2):

IS(@XR(CH(REA) v R(B) v REPD Y RP) A3
A INSO))),

rae 35 — cymecTByeT Takoe S, s KOTOPOTO YUTEHBI:
Jx — peneBaHTHbIE (PAKTOPBI X JUJIsI KOHKPETHOTO CO-
o01ecTBa; R — y4aCcTHHK TPaJ0CTPOUTEIHLHOTO pellie-
Hust; R(C) — T «O0mecTBo»; R(A) — T «Briactey;
Vv — JIoTHYecKast TU3bIoHKINS, R(B) — tun «buznecy;
R(P) — tun «nguBuny; (Pl) — ropuamdecKoe JIHIIo;
(Pn) — usmueckoe TUI0; A — JOTHYECKast KOHbIOHK-
1us; 3y — OpU3HAKU Tepputopuu y; S(y) — rpajo-
CTPOUTEIILHOE penIeHue S Ha TEPPUTOPHH.

Ci10BeCHBIN CMBICI BBIpaXeHUs (3) B TOM, UTO Cy-
IIECTBYET I'PAJOCTPOUTENBHOE PELIeHHE S, T KOTOPO-
TO YUYTEHBI OJUH WJIN OOJiee PEIEBAHTHBIX (HaKTOPOB X
Ka)KJIOTO YYaCTHHUKA I'PaJIOCTPOUTEIBHOTO pelleHus R,
OTHOCHTEJIHHO OJHOTO MM HECKOJBKUX IPU3HAKOB
TEPPUTOPHH y, JUI KOTOPOU OCYILECTBISIETCS MOUCK
TPaJoCTPONUTENFHOTO peIIeHNs S Ha TEPPUTOPUH KOH-
KpeTHBIM coobmectBoM «O6mectBo» (C). [Ipu aTom
perneBaHTHBIE (PAKTOPHI OBUTH BBICKA3aHBI MHOKECTBOM
YYaCTHHKOB R TPafioCTPOUTEIBHOTO PEUICHHS 110 IPyII-
[aM C y4eTOM 3aJIaHHBIX TPU3HAKOB UX 00bEJANHEHUSI:
«Bnacte» (4), «busnecy (B), «uauBugy (P) — oH xe
MpaBoO00OIaAaTeNb TEPPUTOPHN/00BEKTa HEABIKUMOCTH
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nayEeTMTSNLCTES: 10 15, BbINYCK 2 (56)

H.A. Camoltinoea, N.B. MockaneHko

Ha Hell, rne « HauBI (P) MOXKET OBITh KaK I0pUanye-
ckuM ynoM Pl «Bnacteio» (A4) mim «buznecom» (B),
TaK ¥ (GU3MIECKUM JIMIIOM Pr, OTHOCUTEIBHO OJHOTO
WJIN HECKOJIBKUX TPU3HAKOB TEPPUTOPUH Y, ISl KOTO-
POH OCYILIECTBIISIETCSI TOUCK I'PaIOCTPOUTEIHLHOTO pe-
HIeHHs S Ha TEPPUTOPHH.

Takue BeIpaXXeHHs! MOMOTaT (HOPMATN30BATH
YCJIOBHSI MIPUHSTHS IPaJOCTPOUTEIBHBIX PELICHHI,
YUHUTHIBast GakTOPHl ¥ NMPU3HAKU, HEOOXOANMBIE IS
OTIpEe/ICIICHHS BapHUaHTa ISl TEPPUTOPHN B KOHKPETHBIX
YCIIOBUSIX U CJIOXKHBIIEHCS HCTOPUYECKU CUTYallHH.

B ocnoge cozganust 'UKII atu popmynel, a Takxe
TPagoCTPOUTEIBHBIC THITBI TEPPUTOPUH; BHJIBI OOBCK-
TOB CTPOUTEIHCTBA U HHKCHEPHOH MH(PACTPYKTYPHI;
THUIIBI TPAIOCTPOUTENBHBIX TPAHC(HOPMAIUI TEPPUTO-
puu (5 tuno); Tunsl 3YI/1: «Bmactey», «O0mecTBO»,
«buznecy, «IHANBUA»; BBHIABICHHBIC PEJICBAaHTHBIC
(axropsl 1ist pasabix 3YT]I B iporpamme!! u ee maHu-
pyeMoii MoJIepHHU3aINH, C YI€TOM OLCHKH 10 YPOBHIO
TIOJTHOMOYHH (COOTBETCTBHE, HECOOTBETCTBHE).

! TIporpamma 1yist 9BM RU Ne 2019667346. 2019.

CdopmupoBana cxema cucTeMaTH3alUl CBeJie-
HUW W NaHHBIX, TPeOYEeMBIX JJIS CO3MaHUS CHCTEMBI
MOICPIKKU TIPUHSITHS TPAJI0CTPOUTEIBHBIX PEIICHUN
W B3aMMOCBSI3M OCHOBHBIX I'Pa/IOCTPOUTEIBHBIX PO-
recco aist pazpaborku ['MKII, B koTOpO#i BBIACICHBI
W CHCTEMaTHU3MPOBAHBI B JBYX OJOKaX B3aWMOCBS3U
OCHOBHBIX I'PaJ0CTPOUTEIBHBIX IIPOIECCOB (PUCYHOK).

bnox 1 «Mnentndukanus oobexra 7 » BKIOYaET
YeThIpE MOCICI0BATEIBHBIX Mpoliecca: 1) uaeHTnuka-
U THIIa TEPPUTOPHUH; 2) UACHTUPHUKAINAS TUHAMAYC-
CKHX M3MCHCHUH Ha TePPUTOPHUH; 3) UACHTU(DHUKAIHS
YAOBIETBOPEHHOCTH T10JIb30BaTENCH Cpeibl; 4) BhIsBIIC-
HHe U uaeHTuuKanus peaeBaHTHbIX haktopos 3V

Bbrnok 2 «aerTnukanis mpu3HaKkoB T) » BKJIIOYA-
€T TPH MOCIICIOBATENBHBIX Iporiecca: 1) KOHKypC mpea-
JIOXKEHUH OT TpajlocTpouTenei; 2) onpeneieHne Kpyra
3VT/l; 3) cpaBHEHHE HECKOJIBKUX BApUAHTOB TPajo-
CTPOUTEIBHOH TpaHChOopMaK TEPPUTOPHH.

Haganom nevicteuit B cxeme CIITIP sBistercs 3a-
sIBKa Ha IpajIoCTPOUTEIBHYIO TPaHC(HOPMALIUIO TEPPH-
TOpUH OT JHIa, MpuHuMatomero pemenue (JIIIP) (ato
MOJKET OBITHh B JIOTHKE TpeauKaToB iro6oit u3 3YI/:

(" 3asexana 2Paoocmpoumenbiyio
mpancgopmayuio meppumopuu
\_ om JIIIP (B, b, O, 1)

epadocmpoumenvrozo nomenyuana noryuaem JIIIP (B, B, O, 1) )

~

Tpomesicymounviti omeem na 3a56Ky 0 2padocmpoumensHoll
mpancghopmayuu meppumopuu 6 6Ude 8bisA61EHHO20
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brok 2: npeHTHGUKALHS IPU3HAKOB TJ )

Bapuanmet 015 npuxsamus pewieruil
JIIIP (B, b, O, H) ona X meppumopuu

Ipunamue pewtenus ynonnomouennvix JIITP

(opopmnenue peuwerus opeanom nYOIUYHOU 61ACU:

0 N0020MOsKe 2padoCmpoOUmenbHoll OOKYMEHMAayuu/o HeCeHUU
usMeHeHUll 6 2padoCmpoUmentHylo OOKyMeHmayuio)

CxeMa cuCTeMaTH3aluy CBEICHUI U TaHHBIX, HCOOXOIMMBIX ISl CO3IAHMS CHCTEMBI TIOAICPIKKU MPHHSATHS IPaI0CTPOUTENb-

HBIX PEIICHHH U B3aNMOCBSI3M OCHOBHBIX TPAOCTPOUTEIBHBIX TPOIECCOB AT pa3pabOTKH IPaioCTPOUTETHHOTO HHPOPMAITH-

OHHO-KOMMYHHKaIImoHHOTO opTaina (cxema CIIIIP), H.A. Camoiinosa
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«Bnacte», «O6mmectBo», «busnecy, «UHAMBUIY).
C HCIoIB30BaHNEM COBPEMEHHBIX ITU(PPOBBIX CPEICTB
MIPOU3BOUTCSI 00pab0TKa HOMHUHATUBHBIX, METpUYC-
CKUX Y PaHTOBBIX AaHHBIX (TpaMueCcKHX, B TOM YHCIIe
TUTAaHOB, KapT, KAPTOCXEM H T.II.; TEKCTOBBIX; YHUCIIOBBIX;
3BYKOBBIX U BHJICOAAHHBIX), PE3yIbTaTOM I'€HEPATHB-
HOW 00pabOTKH KOTOPBIX B OJI0KE 1 SIBIISICTCS BBISIBIICH-
HBIM IPaIOCTPOUTENBHBIN TOTEHIHAT X TEPPUTOPHUH.

3aBeplIeHNeM ITociIe MPOXOKAeHHs OJloka 2 B cXe-
Mme CIIIIP cranu BapuaHTHI ISl IPUHATHS PEIICHUN
JITTP mnst X Ttepputopun (JIIIP MokeT OBITH B JTOTHKE
npeaukaros oo w3 3YI: «Bractey, «O0mecTBOY,
«buznecy, «<MHauBUDY).

IIpu Heobxonumoctu B cxeme ot JIITP «Ob6me-
CTBO» MOXKET BBICTYNATh TOJIBKO JETUTUMHBINA OpraH,
MPEJCTABIISIIOIINN HHTEPEChl KOHKPETHOrO cooOIie-
CTBa B JAaHHOM HCTOPHUIECKOM KOHTEKCTE, a TIPHHIMA-
€T pelleH’e O MOATOTOBKE IPajloCTPOUTENBHOM T0KY-
MEHTAllUU UJIM O BHECCCHUU U3MEHEHUH B HEE TOJBKO
OpraH MyOJUYHOH BIaCTH B COOTBETCTBHH C YPOBHEM
YCTAHOBJICHHBIX MOJHOMOYMH (IPHUHATHE PEIICHUs
ynosHoMoueHHbIM JIIIP «Bnacte», a B OoTleNbHBIX
CiIy4asiX, yCTaHOBJIEHHBIX B HOpMaTUBHbIX akTax, JIIIP
«buszHecy).

SAKJIIOYUEHHUE U OBCYXAEHUE

ABTOPBI TTOJIATAIOT, YTO MPEATIOKEHUE O CO3TAHNN
T'UKII naiigeT 1OCTOMHOE MECTO B OTEYECTBEHHON CHU-
cTeMe MOAJIEPIKKU MPUHSITHS IPaloCTPOUTETBHBIX pe-
LIEHUH.

B macTosimee BpemMs BO MHOTHX cyOBbekTax PO
MMEIOTCS pa3Hble MOPTaJbl TUMA: KAKTUBHBIM Irpaxk-
JTAaHWH» — CHUCTEMa 3JIEKTPOHHBIX ONPOCOB MPABH-
TerbcTBa MockBHI; «JloOponeny, «Pemaem mpoOieMsr
BMECTE» — HHTEPHET-NOPTAJIbI MpaBUTEIbCTBA Mo-
CKOBCKOM 00JIaCTH, B TOM YHCJIe KOCBEHHO 3aTparuBa-
0TI B3aMMOCBSI3M YYACTHUKOB MPOQECCHOHATHFHON
JICSITEIILHOCTH B I'PaZ0CTPOUTEIBCTBE. DTH MOPTAIbI/
CalTHl MOAJEpKUBAIOTCS TakuM TuUnoM 3YT/] kak
«Brnactby.

T'MKII — »TO HOBBIIf HHCTPYMEHT B3aUMOJEH-
ctBus s 3YI/], B TOM 4mCie ¢ eNpl0 YIydIIeHNs
1 3aIIUTHI pa0OTHI TPAOCTPOUTENA. [ pamocTponTens
B pesynbrare BHenpenus ['MKII nonyunr nudposoit
HHCTPYMEHT PabOTHI HE TOJIBKO C OpraHaMU BIACTH
(B HacTOsIIEe BpPEMsI TPAIOCTPOUTEIIO 3aKa3bl JICTH-
TUMHO BO3MOXKHO MOJYUUTh Ha caifte «[oc3akynkmy),
a C Pa3NUYHBIMH TTOJIB30BATEIISIMHI 10 TPYIIIIaM, BKIIO-
yas «Bmactey.

B Poccuu eme oueHb Mano NpUMEpPOB TaKUX
AJIIEKTPOHHBIX TI01A0K. [I[puMepom oHOM U3 TOJIBKO
HAYMHAOIIEH CBOE Pa3BUTHE IEKTPOHHBIX TUIOIIAT0K
JUIsL IPOEKTUPOBIIUKOB U CTPOUTENEH SABISETCS CalT
komnanuu «MHKOU»'2, Ha KOTOPOM KasK/IbIi KeNaro-

12 URL: https://inkoch.ru

IIMHA MOXKET 3apETUCTPUPOBATHCS U pa3MeEIaTh yxkKe Io-
TOBBIE TIPOEKTHI MJIM OpaTh 3aKa3bl. ITO KaK Pa3HOBH/I-
HOCTbH CITCIIHATH3UPOBAHHON B cpepe CTPOUTEIHCTBA
KpayadanamaTroBoil wiargopmer. Kpayndbanauar —
CIOCO0 MOJy4eHHs1 IeHeT [y1si (PUHAHCUPOBAHHS ITPOEK-
TOB M OM3HECA, KOTOPBIN II03BOJISIET aBTOPaM MPOEKTOB
coOMpark IEHBIH ¢ OONBIIOTO KOJINYECTBA JIFOIeH uepes
oHnaitH-TuIaTdopMel. KpayndaHauHT damie BCero mc-
TMOJIB3YETCsI CTapTallaMy MM PacTyIuM OU3HECOM Kak
Croco0 JI0CTyIIa K ajlbTepHaTUBHBIM (oHaM. B ocHOB-
HOM 3TO MHHOBAIIMOHHBIH CII0CO0 MOUCKA UCTOUHUKOB
(hmHAHCHPOBAHUS /7S HOBBIX MIPOEKTOB, IPEATIPHATHN
i uaei. B Poccun nomysisipabie miarhopMbl 71 Kpay/-
(anmunra’® — Boomstarter, Planeta.ru, BJleno, oqxako
OHH MIPUMEHSIIOTCSI B OCHOBHOM TakuMu tunamu 3YT]I,
kak «busnec» u «OO0IIECTBO», M TPAKTHYECKH HE HIC-
MONB3yIoTCs «BmacTeion. JTa cuTyalnus aHaJIOTHYHA
n s «MTHKOYy.

B Tabnuue npencraBiieHO CpaBHEHNE OTEUECTBEH-
HBIX [TOPTAJIOB/CalTOB (B TOM YHCIIE IT0 BCEM CMEKHBIM
6a3aM ITaHHBIX, K KOTOPBIM HMEETCS TOCTYI Yepe3 3Th
pecypenl) ¢ npeanaraembiM [ KII. A nmMeHHO TipuBe-
JICHO CpaBHEHHUE TIOPTAJIOB/CaliTOB MO IapaMeTpaM aHa-
JU3a JaHHBIX C MCIIOJIb30BAHHEM BO3MOXKHOCTEH IS
TUTAHUPOBAHMS U CO3/IaHUS TPOCKTHON TOKYMEHTAINN
JUIsl TPAJIOCTPOUTENBHON TpaHchopMaIK TEPPUTOPHH
1 00BEKTOB Ha HEil.

B npeanaraemom I'MKII nns Bcex monb3oBare-
Jelt mIaHupyeTcss 00ecIednTh MOUCK KOMIIPOMHCCA
Ha MPEeANPOEKTHOMN CcTaauu MpopaboTKH IpagoCcTpOu-
TEJIBHOTO TIPOEKTAa, YTO CHUMET KOH(IIMKTHYIO COLH-
AJBHYIO HATIPSHKCHHOCTH HAa pAHHEH CTajuu, HE JOITy-
CKas HeTaTUBHBIX (PMHAHCOBBIX MOCJEICTBUU, ITyTEM
OpraHM3alMy BOBJICYCHHOCTH pa3HbIX 3YI ]l mo rpym-
mam: «Biactey, «busnecy, «O0mecTBo», «HAUBH I
B IPUHATHE PEIICHHS (IOCTHIKECHHUE KOMIIPOMUCCA)
0 BBIOOPY T'PaZOCTPOHUTEIHHOTO BapHaHTa TpaHC-
(dhopmalnuK TEPPUTOPUN B OHJIAWH-PEKHME C YUETOM
HEOOXOIUMBIX PETJIAMEHTOB B3aUMOJICHCTBHS U yCTa-
HABJIMBA€MBIX YPOBHEH JOCTyIa K Pa3IUYHBIM BUAAM
nHpopMalun. Bee yeTpIpe rpymnimsl moas30BaTeneii Mo-
T'YT BBICTYTIaTh B POJIM 3aKAa3YUKOB IPaI0CTPOUTENEHON
TpaHc(hOopMaUU TEPPUTOPUHU W/WIIM COYy4aCTBOBATH
B KOHKPETHBIX IIPOCKTAX HA MPEAIPOCKTHON CTa TN UX
npopabotkn. @yaxmmornposanue I MKII mo Tumy kpa-
yadaHIMHTa MOXKET OBITh CIIOCOOOM CO3/IaHuUsI Ipajio-
CTPOUTENBHOTO COOOIIECTBA KaK JJIsl KOHKPETHOTO 00b-
€KTa, TaK ¥ [T Pa3IMYHBIX TUIIOB TEPPUTOPUH (HICH-
TU(UKAIAS KOTOPBIX MPOU3BOIUTCS Ha HAyYHOW OCHO-
BE, 2 HE PaHJIOMHO).

Hcnonb3yst BOSMOKHOCTH UJICHTH(MKALIMN Ha TT0p-
Taje MOXKHO OyIeT IOyYUTh TTOJIC3HYI0 HH(OPMAIIHIO

3 TOTII-10 mardopm s kpayadanaunra — 2023. URL:
https://marketing-tech.ru/online-services_tags/crowdfunding/
?ysclid=lp6k6z673v307547034.
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0 pBIHKE Tpy/a B cpepe rpaiocTpoUTeIbCTBA, €r0 yuacT-
HHKAaX, TOCTYT K HOBBIM KITHEHTaM, Y3HaTh MOTPEOHOCTH
peanbHBIX MOTpeOuTeNel rPaloCTPOUTEIIBHON CPEIbI
1 MX 3aIPOCHI Ha TPAZOCTPOUTENBHBIE TPaHC(HOPMAIIH
teppuropun 1 Kpyr 3YT/] ams npearnpoekTHO# mpopa-
OOTKH TPaIOCTPOUTEITFHOTO TIPOCKTA.

TakuMU BO3MOKHOCTSIMU JIAITh YaCTUIHO 00Ja-
JIAI0T 3apyOexKHbIe MUPPOBBIC HHCTPYMEHTBI MEXTy-
Hapoanoit komnaunu KPF.com, UrbanSim u CityMat-
rix (CIHA), FixMyStreet.com (Benukoopuranus), Citi-
zenLab (benbrust).

Takum oOpas3om, mnpeaiaraemas uatdopma
I'MKIT — 310 BeO-CaliT, KOTOPBII TO3BOJIAT B3aUMOJICH-
CTBOBATh OTe4eCcTBeHHBIM 3Y ]I, BKITFOUas HHBECTOPOB
1 COOpIIMKOB CPEeICTB Ha (pMHAHCHPOBAHUE TIPOEKTA,
MTOCPETHUKOB ISl HAXOXKICHNS KIIMEHTOB 3aKa3dnKaMH,
B TOM YHCIIE CaMOe TJIaBHOE — TPO(HECCHOHATBHBIX UC-

MIOJTHUTEIIEH TIpoeKTa (TpaxocTtpouTeneii). BosmokHoM
nepcrektuBor passutust ['MKII Gyner ero nuTerpa-
IUsI B JISTUTUMHBIC [IU(PPOBbIE HHCTPYMEHTHI (HATIPH-
mep, B TMC OIJT MockBbl'* 'S uau B HallMOHATBHBIN
«Crpoiikomrurekc.POy), aganrarws u pacipocTpaHEeHHEe
B 3aMHTEPECOBAHHBIX CTPaHaX, TaK KaKk HU(PPOBU3AIINS
B TPAJOCTPOUTENBHON JIESITENLHOCTH SIBIISIETCSI MEKY-
HapOJHOH 1 BOCTPEOOBAHHOM.

14 Ha koHKypc M3pa MOCKBbI CPE/Ii HHHOBAIIMOHHBIX IPOECKTOB
JULSL JTYYIINX HpeNpUHUMATeNeH, ydeHbIX 1 n3o0perareneii
Mocksbl «HoBatop MockBbI» 1o HarpaBiaeHHi0 «O01IecTBeH-
HbIe TIPOEKTHI (HOBAaTOPCKUE pPellIeHus B cepe KpeaTHBHBIX
TEXHONIOTHit)» B HOMUHanUK «IIpoekT Oymyero (uaes/paspa-
00TKa MPOTOTHIIA)» MPECTABICH MPOEKT «I pazocTpouTenbHbIH
nH(popMaroHHO-KoMMyHHKarmonHsIi noprai (TUKIT)». URL:
https://i.moscow/novator

1S URL: https://gisogd.mos.ru/
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INTRODUCTION

In general, abroad scientific and practical studies
of the development of technical means and mathemati-
cal methods of process control since the second half
of the XX century take into account both the increasing
complexity of the situation, and the increasing require-
ments for management, and the need to create Authori-
tyful methods to improve efficiency in decision-making,
and the search for a “full digital” model of the control
system with the introduction of computers and mathe-
matical models. In domestic science since the second half
of XX century there were scientific researches of system-
cybernetic urban planning [1], and in the 70s of XX
century in translation Spartak Nikanorov (who worked
in the research institute of Gosstroy of the USSR) one
of the first on system engineering and system analysis
appeared the book by S. Young [2] for persons practically
engaged in improving organization and management, as
well as leading methodological and theoretical work in
this area in the decision-making process.

The processes of globalization of research, the use
of geographic information systems (GIS) and ultra-large
volumes of data (big data) similar to the means of in-
dustrial production determine the need for their funding,
identification of priority research areas. However, domes-
tic urban planning science has not yet become a worthy
element of public policy for the practical improvement
of socio-economic, environmental, cultural and other
spheres of existence of technogenic civilization.

In recent years, a new round of artificial intelli-
gence (Al) capabilities has appeared in the development
of the study of decision-making involving a wide range
of stakeholders, including in the field of urban planning
to regulate the living environment. Let us only men-
tion a number of publications that have had the greatest
impact on the research — books [3-5], papers [6—15].

Stakeholders in urban development (SUD') are
conditionally divided into types: “Authority”, “Busi-
ness”, “Society”, “Property owners” [16].

Such SUD interact with each other during the per-
manent urban development transformation of the terri-
tory and objects on it. Currently, in the field of urban

! In Russia, the SUD (“Authority”, “Business”, “Society”,
“Property owners”) have the following identification features
of each type by characteristic activity:

1. “Authority” in accordance with the established authori-
ties (the Constitution of the Russian Federation, Federal Law
No. 414-FZ of 21.12.2021 “General Principles of Organiza-
tion of Public Authority in the Constituent Entities of the Rus-
sian Federation” and No. 131-FZ of 06.10.2003 “General
Principles of Organization of Local Self-Government in
the Russian Federation”) implements urban planning regula-
tion as a set of decisions defining the goals, principles and
nature of urban planning activities, the order of its regulation,
measures to establish and ensure compliance with this order.
2. Commercial and non-commercial organizations that op-
erate on the territory or have an impact on the territory and
objects on it shall be briefly referred to as “Business” (from
the English word business — business). Business is an activ-
ity regulated by the Civil Code of the Russian Federation for
organizations and enterprises of various forms of ownership.
3. “Society” — various public associations in the environment
of life, identified by the use of material objects and (or) ter-
ritories or expressing needs in them; their activities are regu-
lated by the Federal Law of 19.05.1995 No. 82-FZ “On Public
Associations”.

4. “Property owners” — all individuals and legal entities with
rights to land and (or) objects in accordance with the Land
Code of the Russian Federation, Federal Law No. 218-FZ
“State Registration of Real Estate” dated 13.07.2015; their
activities are related to the acquisition, protection and trans-
formation of the territory and objects on it.
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planning regulation abroad there are various digital
tools that contain some elements of the proposed urban
information and communication portal (UICP):

* The web-based data information platform?
of the international company Urban Interface at Kohn
Pedersen Fox, Scout (KPF.com) based on open infor-
mation collection with the possibility to interact with
the community;

* CityMatrix tool® (USA), which helps both profes-
sional and non-professional users to better understand
the city in order to make collaborative and informed de-
cisions (processing and analyzing quantitative and quali-
tative data) [17];

 FixMyStreet.com* open source software frame-
work from mySociety (UK), which enables the launch
of a website to collect and report on street problems,
capable of processing various maps including Open-
StreetMap;

* CitizenLab® platform for citizen engagement in
local government in Belgium — an open source urban
modelling system for predicting the potential outcomes
of different transport investments and land use policies,
active citizen participation in often contentious debates
about transport infrastructure or land policies with un-
equal distribution of benefits and costs [18];

* UrbanSim® portal using Al in the US, South
Africa, Europe (France, Paris; Switzerland, Zurich)
and other countries and cities reduces the time, effort
and cost of planning urban transformation projects
while increasing confidence that they will lead to de-
sired outcomes.

There are no complete analogues of the proposed
UICP abroad.

Significant urban digital twin projects are being
successfully developed, for example, in Singapore,
Australia, and New Zealand. Since 2023, the Singapore
Metropolitan Administration of Singapore (MAS), to-
gether with Google Cloud, has launched a generative
Al-based development, a formal platform for city-level
governance. Such a cloud-based platform called Al
Government Cloud Cluster (AGCC) is used to develop
government Al projects. Public authorities (“Authori-
ty”’) and the private sector (“Business”) will have access
to a variety of Al models to create various services. In
particular, the Government Technology Agency (Gov-
Tech) of Singapore is one of the first to create a chatbot
that government employees can use to improve produc-
tivity, monitor compliance, etc., and many researchers
[19-27] have suggested that Al can be used to improve
productivity, monitor compliance, and so on.

2 URL: http://scout.build

3 URL: https://www.media.mit.edu/projects/citymatrix/over-
view/

4 URL: https://fixmystreet.org/

S URL: www.citizenlab.com

® URL: www.urbansim.com
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At the same time, many researchers [19-27] al-
ready realize that any maps, including digital maps (de-
spite the relative conceptual autonomy of mathematical
and technical constructions and actions necessary for
map production), can by no means be considered as
something autonomous.

Any map is emergent, essentially instrumental, situ-
ational and meaningful only to the extent that it is part
of the wider systems, networks and contexts in which
it is functionally embedded. The map presupposes not
only a maker but also a consumer — someone who
reads it. Moreover, the process of reading, triggered by
the solution of a particular problem, can be interpreted as
a creative refinement of the existing “imperfect” map to
the necessary explication of it, which is as fully as pos-
sible suitable for the solution of the task at hand [24].

In the paper “Rethinking maps””® [25], accord-
ing to Rob Kitchin of Ireland's National University
of Maynooth (NUIM) and Martin Dodge of the Uni-
versity of Manchester in the UK, maps are situational
and generated by practices (corporeal, social, tech-
nical), and mapping is a process of continuous reter-
ritorialization (this is when people in a place begin to
create an aspect of popular culture themselves, doing
so in the context of their local culture and making it
their own) using the full range of cartographic prac-
tices, including the use of web-based mapping systems
and geographic information systems in the form of web
portals and web-based mapping portals, including 3D
mapping portals.

Modern information and communication systems
(ICS) in the form of web portals and geoinformation
systems in the form of web-mapping portals, including
those containing 3D-graphic representation of the ter-
rain, as well as CIM-technologies (City Information
Modelling) for the purposes of urban planning man-
agement, refer to a complex way of fixing the tangible
and intangible world [28-30]. So far, the application
of CIM-technology in urban planning is only gaining
momentum, but some territories and objects on them
have already acquired digital twins, which greatly sim-
plifies forecasting, planning and design in the territory.

However, Russia has not yet sufficiently developed
the possibilities of communications in urban planning
forecasting, planning and design, which are carried out
in the context of multiple circumstances, cover federal,
regional, municipal and corporate levels of manage-
ment, and at the same time take into account political,
economic, social and technological factors, as well as

" Examples of counter-mapping include: attempts to delineate
and protect traditional territories; community mapping; par-
ticipatory geographic information systems.

8 Performative (from the Middle Ages Latin performo — to act)
is a statement equivalent to an action or deed. A performative is
a statement that is equivalent to an action or deed. It enters into
the context of life events, creating a situation that entails certain
consequences.
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historical and national peculiarities and urban typology
of territories.

Taking into account the development of modern
end-to-end digital technologies (DT) in urban planning,
and especially taking into account the rapidly devel-
oping possibilities of Al application, it is proposed to
create a UICP in Russia for urban planning regulation
of the living environment using the processing of infor-
mation and data both from the SUD [16] and on their
identified relevant factors: 1) in relation to the existing
urban planning living environment; 2) to the requests
for urban transformation of the territory (for different
urban planning types of the territory) and 3) to the ur-
ban planning and development of the territory.

Creation of the urban planning decision sup-
port system (DSS Scheme) is based on a new type
of co-regulation generation with decision-making based
on metrics (G5) (i.e. the last in the change of genera-
tions of regulation and being according to the World
Bank Handbook® an addition to the previous genera-
tions G1-G4); in this case, the quantitative indicators
of G5 are determined using the ICT Regulatory Tracker
tool. The DSS scheme is also based on the accumulated
domestic and foreign scientific works on the regulation
of the living environment taking into account the inter-
connected (mutually influencing) urban planning pro-
cesses of developing urban planning documentation (in-
cluding masterplans formed for the first time in Russia,
taking into account the involvement of SUD, examples
of which are available on the websites: Unified Institute
of Spatial Planning (EIPP.RF), Dom.RF, etc.) for differ-
ent urban planning types of the territory.

MATERIALS AND METHODS

To conduct the research, the study, generalization
of domestic and foreign web portals/websites!' (herein-
after for this paper also equals the use of portals/sites),
analysis of global trends in the application of new DT
were carried out. The theoretical basis for the forma-
tion of the scheme of systematization of information
and data necessary for the creation of the urban plan-
ning decision support system and the interrelation
of the main urban planning processes (DSS scheme) for
the development of UICP is formed by the works of
C. Lynch [31] (the fundamental are five key elements
that organize human experience in cities: paths, bound-
aries, districts, nodes and landmarks [32]) and the ideol-

® A comprehensive model for assessing changes in the active
influence of the digital economy across industries to track reg-
ulatory generational change (G1 to G5). Handbook on Digital
Regulation. Geneva, International Telecommunication Union
and the World Bank, 2020. URL: https:// www.itu.int/net4/
itu-d/irt/#/generations-of-regulation

' What is the Difference between Website and Web Portal.
URL: https:// www.geeksforgeeks.org/difference-website-
web-portal/?ysclid=lypv6h9870934081599

ogist of the “architecture machine” — MIT Architecture
Machine Group N. Negroponte, who conducted the first
studies of human-computer interaction in the field of ur-
ban planning.

RESEARCH RESULTS

Based on elementary quantified formulas VxP(x),
3xP(x) the study constructs quantified formulas for urban
planning decisions. The logical relationships between
such formulas are represented in predicate logic (1)—(3).

The urban planning decision in the area (1):

D(S, T, y, x), ()

where D is a predicate (i.e., a conjunction, a relation
that exists in a judgement) of an urban planning deci-
sion on the territory; S is an urban planning decision;
T is a territory; y is attributes of the territory T x is fac-
tors of the territory 7.

The verbal meaning of expression (1) is that
the town-planning decision S considers the set of admis-
sible solutions taking into account all attributes y and fac-
tors x of the territory 7.

Expression (2) for an urban planning decision is
formulated: “there is at least one urban planning de-
cision (S) in the territory for which it takes place: for
all participants in the urban planning decision (R(x))
their relevant factors (x) with respect to one or more
of the set of attributes (¥(x)) of the territory are taken
into account”:

SAx(R(x) => Vy(X(y) => X(y, x))), 2)

where S3x — there exists such x that: R(x) — relevant fac-
tors for all participants of the urban planning solution x are
taken into account; ¥ — universality quantifier — a condi-
tion that is true for all designated () elements; Y(y)) — one
or more of the features of y; X(y, x) — relevant factors
of the participants of the urban planning solution with re-
spect to the features of y are taken into account.

The verbal meaning of expression (2) is that there
exists at least one town-planning decision S for which
one or more relevant factors x of each participant
of town-planning decision R are taken into account (pro-
vided that such relevant factors have been expressed by
the set of participants R of such decision).

Expression (3) to expression (2) is formulated:

AS((FxR(C)(R(A) v R(B) v R(PI) v R(Pn))) A
A SH))),

where 35 — there exists such S for which the following
are taken into account: 3x — relevant factors x for a par-
ticular community; R — participant of an urban planning
decision; R(C) — type “Society”; R(A) — type “Au-
thority”; v — logical disjunction; R(B) — type “Busi-
ness”; R(P) — type “Property owners”; (Pl) — legal
entity; (Pn) — natural person; A — logical conjunction;

(€)
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3y — attributes of territory y; S(y) — urban planning
solution S on the territory.

The verbal meaning of expression (3) is that there ex-
ists an urban planning solution S, for which one or more
relevant factors x of each participant of the urban planning
solution R are taken into account, in relation to one or more
attributes of the territory y, for which the urban planning
solution S is searched on the territory by a particular com-
munity “Society” (C). At the same time, the relevant factors
were expressed by a set of participants R of the town-plan-
ning solution by groups taking into account the given attri-
butes of their association: “Authority” (4), “Business” (B),
“Property owners” (P) — he is the right holder of the ter-
ritory/property on it, where “Property owners” (P) can be
either a legal entity P/: “Authority” (4) or “Business” (B),
or a natural person Pn, with respect to one or more attri-
butes of the territory y, for which the urban planning solution .S
in the territory is searched.

Such expressions help to formalize the conditions
for making urban planning decisions, taking into ac-
count the factors and attributes necessary to determine

the option for the territory under specific conditions and
the historically established situation.

These formulas are the basis for the creation
of the UICP, as well as urban planning types of the ter-
ritory; types of construction objects and engineering
infrastructure; types of urban planning transformations
of the territory (5 types); types of SUD: “Authority”,
“Society”, “Business”, “Property owners”; identified
relevant factors for different SDGs in the programme'!
and its planned modernization, taking into account
the assessment by the level of authority (compliance,
non-compliance).

A scheme of systematization of information and
data required for the creation of an urban planning deci-
sion support system and interrelationships of the main
urban planning processes for the development of UICP
was formed, in which the interrelationships of the main
urban planning processes were identified and system-
atized in two blocks (Figure).

' Computer programme RU No. 2019667346. 2019.

/Application for urban planning
territory transformation
\from the Decision-making (4, B, C, P)

The Decision-making (A, B, C, P) receives an interim response
in the form of identiaied urban planning potential to the application
for urban transformation of the area Y,
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Block 1 “Identification of the object T includes
four consecutive processes: 1) identification of the type
of territory; 2) identification of dynamic changes in
the territory; 3) identification of the satisfaction of users
of the environment; 4) identification and identification
of the relevant factors of the UICP.

Block 2 “Identification of 7 attributes” includes
three sequential processes: 1) competition of propos-
als from urban planners; 2) identification of the range
of SUD; 3) comparison of several options for urban
transformation of the territory.

The beginning of actions in the DSS scheme is
a request for urban transformation of the territory from
a decision maker (DM) (it can be in the logic of predi-
cates of any of the SUD: “Authority”, “Society”,
“Business”, “Property owners”). Using modern digital
means, nominative, metric and rank data (graphic, in-
cluding plans, maps, cartographic schemes, etc.; text;
numeric; sound and video data) are processed, the re-
sult of the generative processing of which in Block 1
is the identified urban planning potential of X territory.

Completion after passing Block 2 in the scheme
of DSS became options for decision-making of the DM
for X territory (The DM can be in the logic of predicates
of any of the SUD: “Authority”, “Society”, “Business”,
“Property owners”).

If necessary, in the scheme, only a legitimate body
representing the interests of a particular community in
a given historical context can act from the DM “So-
ciety”, and only a public authority makes a decision
on the preparation of urban planning documentation
or on making changes to it in accordance with the level
of established Authority (decision-making by the autho-
rized DM “Authority”, and in certain cases established
in regulations, by the DM “Business”).

CONCLUSION AND DISCUSSION

The authors believe that the proposal to create
UICP will find a worthy place in the domestic system
of urban planning decision support.

Currently, in many constituent entities of the Rus-
sian Federation there are different portals such as: “Active
Citizen” — a system of electronic surveys of the Moscow
government; “Dobrodel”, “Solving Problems Togeth-
er” — Internet portals of the Moscow Region govern-
ment, including indirectly affecting the interconnection
of participants of professional activities in urban planning.
These portals/sites are supported by such type of SUD as
“Authority”.

The UICP is a new interaction tool for the SUD,
including for the purpose of improving and protecting
the work of the urban planner. As a result of the UICP
implementation, the urban planner will receive a digital
tool for working not only with the authorities (currently,
it is legitimately possible for an urban planner to obtain

orders on the “State Procurement” website), but also
with various users by groups, including “Authority”.

There are still very few examples of such electron-
ic platforms in Russia. An example of one of the elec-
tronic platforms for designers and builders, which is
just beginning its development, is the site of the com-
pany “INCOCH”'?, where everyone can register and
place ready-made projects or take orders. It is a kind
of crowdfunding platform specialized in construction.
Crowdfunding is a way to raise money to finance proj-
ects and businesses, which allows project authors to
raise money from a large number of people through on-
line platforms. Crowdfunding is most commonly used
by startups or growing businesses as a way to access
alternative funds. It is basically an innovative way to
find sources of funding for new projects, businesses
or ideas. In Russia, popular crowdfunding platforms!?
are Boomstarter, Planeta.ru, and VDelo, but they are
used mainly by such types of SUD as “Business” and
“Society” and are practically not used by “Authority”.
This situation is similar for “INCOCH”.

The table presents a comparison of domestic
portals/sites (including all related databases accessed
through these resources) with the proposed UICP.
Namely, the comparison of portals/sites is given for
the parameters of data analysis using the capabilities
for planning and creation of project documentation for
urban transformation of the territory and objects on it.

In the proposed UICP for all users, it is planned
to ensure the search for compromise at the pre-project
stage of urban development project elaboration, which
will relieve conflicting social tensions at an early stage,
preventing negative financial consequences, by organiz-
ing the involvement of different SUD by groups: “Au-
thority”, “Business”, “Society”, “Property owners” in
decision-making (compromise) on the choice of urban
development option of transformation of the territory in
online mode, taking into account the necessary regula-
tions of interaction and established levels of access to
different types of information. All four groups of users
can act as customers of urban development transfor-
mation of the territory and/or participate in specific
projects at the pre-project stage of their development.
The crowdfunding-type functioning of the UICP can be
a way of creating an urban planning community both
for a specific site and for different types of territory
(identification of which is done on a scientific basis, not
randomly).

Using the possibilities of identification on the por-
tal it will be possible to get useful information about
the labour market in the field of urban planning, its

12 URL: https://inkoch.ru

13 Top 10 crowdfunding platforms — 2023. URL: https://mar-
keting-tech.ru/online-services_tags/crowdfunding/?ysclid=
1p6k62673v307547034.
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participants, access to new clients, to know the needs
of real consumers of urban planning environment and
their requests for urban transformations of the terri-
tory and the circle of SUD for pre-project development
of the urban planning project.

Such opportunities are only partially possessed by
foreign digital tools of the international company KPF.
com, UrbanSim and CityMatrix (USA), FixMyStreet.
com (UK), CitizenLab (Belgium).

Thus, the proposed UICP platform is a website that
will allow interaction between domestic SUD, includ-
ing investors and fundraisers for project financing, in-
termediaries for finding clients by customers, including
most importantly — professional project implementers

(urban planners). A possible prospect for the develop-
ment of UICP will be its integration into legitimate
digital tools (e.g., in the GIS OGD of Moscow!* !* or in
the national “Stroycomplex.RF”), adaptation and dis-
semination in interested countries, as digitalization in
urban planning is international and in demand.

' The project “Urban Information and Communication Portal
(UICP)” was submitted to the Moscow Mayor's competition
among innovative projects for the best entrepreneurs, scientists
and inventors of Moscow “Innovator of Moscow” in the direc-
tion “Public projects (innovative solutions in the field of cre-
ative technologies)” in the nomination “Future project (idea/
prototype development)”. URL: https://i.moscow/novator

1S URL: https://gisogd.mos.ru/
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