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AHHOTALKA

BeeaeHue. [py KOMNNEKCHOM couunarnbHOM, S3KOHOMUYECKOM U 3KOMOrMYECKOM MCCrneaoBaHUU YCIOBUIA XU3Heaes-
TeNbHOCTM YernoBeka B ropoAe Ans aHanu3a CyLUecTBYHLero ypoBHs 6e30nacHoCT 1 KOMGOPTHOCTU MECT NPOXMBa-
HUS MPUMEHSIIOTCS Pa3NIMYHOIO pofa COLMONOrMyeckne onpockl HaceneHusl, NPoBoAsATCs (POPCaANT-CECCUN C IKcnepTa-
MU NpeaMeTHbIX obnacten. OfHaKo B YCNOBUSIX pacTyLimMx ypbaHU3MpoBaHHbIX CUCTEM HabngaeTcs ocTpasi HexBaTka
HOBbIX METOA0B, CNOCOBOB Y UHCTPYMEHTOB MX MO3HaHWSA B Lensx apdekTUBHOrO ynpaBneHns u cbanaHcnpoBaHHOIO
pasBuUTUS.

MaTtepuansi u metoabl. [pvBOAATCA acnekTbl MeToaoNorMmn N3BNEYEHUS U CTPYKTYPUPOBAHUS 3HAHUI B cucTeme nna-
HUPOBaHWS U yNpaBrieHUs TOPOLACKMMM O3eNEHEHHbIMU TeppUTOpusaMKU obLero nonb3oBaHusi. Pabota ocHoBaHa Ha na-
paavrmax OHTONOMMYECKOrO MHXUHUPKWHIA U YNPaBMeHNs1 3HAHWUSIMUA.

Pe3ynbratbl. OHTONOrMYECKUA MHXUHUPUHT Kak Teopus 1 MeTogonorust pa3paboTkvu OHTOMNOrMIM akTMBHO pa3BUBaeTCS.
OfHaKko OCHOBHbIE yCcrexu nexaTt B 0bnacTtu texHonornn doopmanusaumm 3HaHun, a MeTOA0MOrMs U3BNeYeHns U CTpyk-
TYPUPOBaHUS 3HaHWUI NO-MPEXHEMY HaXOAMTCs Ha dTane pa3suTus. OTKPLITON ocTaeTcs nNpobnema copepxaTenbHOro
aHanu3a npegMeTHON obnacTu, akTyanbHOCTb UCCNEeAoBaHUst KOTOpOK noaTeepxaaet uenb 11, 3agaya 11.7 MNoBecTkn
OHs1 B obnacTtu yctonumeoro passutus. OnunceiBaeTcsa npouecc pa3paboTkM TaKCOHOMUM 3HAHUIM 3KcnepTa O rOPOACKUX
03€eNneHEeHHbIX TEPPUTOPUSX OBLLErO NOMb30BaHUS.

BbiBoabl. NMpeacrasneHHble pe3dynbTaThl MO KOHLUENTyanu3auum 3HaHui npeaMeTHOn obrnactn MoryT UCnonb3oBaTbCs
KaK aMeMeHTbl NpU NOCTPOEHMM Kapkaca rpadpa 3HaHui. pu cooTBeTCTBYOWEN JOpaboTKe TaKCOHOMUSA MOXET ObiTb
BOCTpeboBaHa AN NPOBEAEHNST HayYHbIX UCCIefoBaHWUI, MPOEKTUPOBaAHNS MHHOBALMOHHBLIX CEPBUCOB, @ TaKXe UHTEeN-
NEeKTyanbHbIX CUCTEM, NPUMEHSAEMbIX B FPaf0CTPOUTENbHON AEATENBHOCTU N TOPOACKOM XO3SIACTBE.

KNMKOYEBBIE CINOBA: ypbaHusauusi, ropod, rpagoCTpouTENbCTBO, FOPOACKOE XO3SWCTBO, 3eMneHble HacaxaeHus,
ynpaeneHne 3HaHWsIMU, OHTONOrMS, TAKCOHOMUS, SKCMEPT
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ABSTRACT

Introduction. People want effective management and balanced development of urbanised systems. In a comprehensive
social, economic and environmental research of human living conditions in the city, various kinds of sociological surveys
of the population are applied and foresight sessions are held with subject matter experts to analyse the existing level
of safety and comfort of residence. However, in the context of growing urbanized systems, there is an acute shortage
of new methods, ways and tools of knowing them for the purpose of effective management and balanced development.
Materials and methods. The article presents aspects of the methodology for extracting and structuring knowledge of
urban public green spaces in cities. The work is based on the paradigms of ontological engineering and knowledge
management.
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Results. Ontological engineering as a theory and methodology for developing ontologies is actively developing.
However, the main success lies in the field of knowledge formalization technology, while the methodology for extracting
and structuring knowledge is still under development. The problem of meaningful analysis of the subject area remains
open, the relevance of research of which is confirmed by sustainable development goal 11, target 11.7: “by 2030 provide
universal access to safe, available and inclusive green spaces and public spaces, especially for women amd children,
older and disabled people”. The article describes the process of developing a taxonomy of expert knowledge about
urban public green spaces in city. The taxonomy includes classes, subclasses, properties for subclasses and options
for properties.

Conclusions. The results of the conceptualisation of knowledge of the subject can be used as elements in the construction
of the knowledge graph framework. With appropriate refinement, the taxonomy can be in demand for scientific research,
design of innovative services and intelligent systems used in urban planning and urban economy.

KEYWORDS: urbanisation, city, urban planning, urban economy, green spaces, knowledge management, ontology,
taxonomy, expert
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BBEJEHHUE

I'panocrpouTenvHas AeITENBHOCTh NPU3BaHA pe-
IaTh B KOMILIEKCE COLMAIbHO-3KOJIOT0-3KOHOMHUYE-
CKHe 3a1a4u o0ecredeHus OJIaronpusITHBIX YCIOBHU
JKU3HEeNesITeNbHOCTH venoBeka [1]. CrnenoBarensHo,
npeobpa3oBaHuEe TPUPOAHBIX H ypOaHU3UPOBAHHBIX
naHAmadToB Ha BCEX YPOBHAX MOJATOTOBKH INIAHUPO-
BOYHOH, apXUTEKTYPHO-CTPOUTEIEHOW U HHKEHEPHO-
TEXHUYECKOH JOKYMEHTAINH AOJIKHO SIBISATHCS MPE-
METOM Hay4YHO-METOJO0JIOTHYECKUX HCCIEIOBAHNM,
yunthiBas 1ens 11, 3agauy 11.7 [ToBecTku nHs B 00-
JacT ycroitunBoro passutus: «kx 2030 rogy obecne-
YUTH BCEOOIMI NOCTyn K 0€30MacHBIM, TOCTYITHBIM
U OTKPBITBHIM JIJISl BCEX 3€JIEHBIM 30HaM U OOIIECTBEH-
HBIM MECTaM, 0COOEHHO AJIS )KEHIUH U AeTeH, MOXKH-
JBIX JTrofed u uHBanumoB»! [1, 2]. OgHako B yCIOBHU-
SX PaCUIMPSIOMINXCS TOPOACKUX CUCTEM HAOIIOaeTCs
OCTpasd HEXBATKa HOBBIX CHOCO6OB U UHCTPYMCHTOB
WX TIO3HAHWS U yIpaBieHus [3].

Ha coBpemenHoM 3Tame pa3BuTHS o0miecTBa
K NPOTPECCUBHBIM HAYy4YHBIM ITOAXOAAM B MCCIENO-
BAaHHAX TOPOICKOW Cpeabl OTHOCATCS METOAOIOTUHU
ypOO3IKOIUATHOCTUKH?, GHOCHEepOCOBMECTUMOCTH®,
MPHUPOIONOTOOHBIX U OHOMO3UTHBHBIX TEXHOJIOTHIA?,
CYTb KOTOPBIX COCTOHT B IIOMCKE U 000CHOBAHNUH KO-
JIOTO-TPalOCTPOUTEIHHOTO Oananca ypOaHU3UPOBaH-
HBIX TEPPUTOPUH, COXPAHAIOUIUX IPUPOAY U Pa3BUBa-
IOIIKX YernoBeka [4, 5].

[TockonbKy OZHMM U3 MHCTPYMEHTOB Pa3BUTHS
YeJIOBEYECKOI0 MHTEJIEKTA SBISIETCS acCOLUAaTHB-
HOE MBIIIJICHNE, OPHEHTHPOBAHHOE Ha YENIOBEKA,
a KOHIEMIWSI aHTPOITOIIEHTPU3Ma, KaK HOpMa KHU3He-

oOecrieueHHs, BBIpa)kaeT HHTEPECH] YeJOBeKa B pas-
HBIX PaKypcax €ro CpaBHEHHUs C BHEIIHUM MHUPOM,
MOCTOJIBKY 3CTETHYECKH BBIPA3UTEIbHYIO CUCTEMY
KOM(pOPTHHIX U 0JaroyCTPOEHHBIX TOPOJCKUX IPO-
CTPAaHCTB C 3aJlaHHBIMH KadeCcTBaMU HEO0OXOIMMO
(hopMHupOBaTh HA OCHOBE 3aKOHOMEPHOCTEH U MCHUXO-
(u3nonornyecknx 0coOEHHOCTEH BU3yalbHOTO BOC-
NPUATHS U OPUEHTAIMK YeJIOBeKa B ypOaHU3UPOBaH-
HoM cpeze [1, 2, 6].

[Ipu xoMIIIEeKCHOW OIeHKe KOM(pOPTHOCTH MECT
MPOXXUBAHUSI HACEIICHHUS MOXXHO IMPUMEHUTh METOJ
onpeeneHusl ppakTanbHOW pa3MepHOCTH U pacyer
k03¢ HUIHEHTA YKOJOTHUECKON CTaOMIBHOCTH TIPHU-
POAHO-aHTPOMOTCHHBIX J'IaH]lI_Ha(bTOB, y4yuThIBaid,
YTO KaueCTBO JKU3HHU TOPOACKUX KHUTEJIEH 3aBUCHUT
OT MHOTOYHCIICHHBIX YCIIOBUH, KOTOPBIE JOIKHBI BbI-
MOJTHATHCS OMHOBpeMeHHO [7, 8]. ABrop [8] oTMeuaer,
YTO «KOM(OPTHBIE YCIOBHUS MPOXKNBAHUS HACEICHUS
JOCTYKUMBI TIPA OXHOBPEMEHHOM (DyHKITMOHHPOBa-
HUU JIByX TJIIABHBIX COCTABIISIONINX >KHUIJION Cpebl:
Hannu4yus KoMQopTabeabHOro XHJIOTO MOMEIICHUS
1 HeoOxonnMoi HHGPacTPYKTYph! (MH)KEHEPHOMH, CO-
L[UAJBHOU U TPAHCIIOPTHOM)».

[Ipu BeICOKOI1 NMHaMKKe ypOaHHM3alMU yIpaB-
JIEeHWE pa3BUTHEM OHOCONIHMAIbHONH WHPPACTPYKTYPHI
TOPOACKUX U CCJIILCKUX HACCJICHHBIX MECT IO3BOJIACT
COXPaHUTh NMPUPOJHBIE TEPPUTOPHUH U CO3AATH yC-
JIOBUS IS 3I0POBOM ku3HU HaceneHus [9, 10]. Hns
YCTOMYMBOTO pa3BUTHSI TOPOJOB PEKOMEHIyeTCs hop-
MHUPOBAaHHME €IUHOTO JIAHAMAa(PTHO-3KOJIOTHIECKOTO
KapKaca IMOCPEICTBOM BBIJEPKUBAHUS periIaMeHTa
3aCTPONKH M NaHAMA(THO-PEKPEAMOHHBIX TEPPH-

! Cucrema m1o6anbHbIX NOKa3aTesIel JOCTUKEHHs Leel B 061acTH yCTOMYMBOIO Pa3BUTHS U BBINOJIHEHUS 3a1a4 I1oBeCTKH

IHA B 0011acTH ycToi4nBoro pa3sutus Ha nepuox 1o 2030 roma. URL: dgs/indicators/Global%20Indicator%20Framework%20

after%202020%20review_Rus.pdf

2 Heawikuna U.B., Kouypos 5.H. Yp60o3KoquarHocTuKa 1 c6araHCHPOBAaHHOE pa3BuTHE MockBEL. M. : Hayunas Mpicis, 2018.

3 Unvuues B.A., Emenvsanos C.T, Konuynoe B.1., bakaesa H.B. VIHHOBallMOHHBIE TEXHOJIOTUH B CTPOUTEILCTBE TOPOOB. bro-

cthepHast COBMECTHMOCTH H YeJIOBEYECKHI TOTEHIHAN : y4ueb. mocodue. M. : M3n-o ACB, 2019. 208 c.

4 Cnecapee M.IO., Tenuuenko B.H. Dxonormdeckas 6€30IaCHOCTh CTPOUTENHCTBA U TOPOICKOTO XO3AIHCTBA : y4e6.-METOzI. TIo-

cobue. M. : Mzg-8o MUCHU-MI'CY, 2020. 103 c.
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topuit’ [11-13]. IlnaHupoBaHUE TOPOICKHX 3€JIEHBIX
HacaXJACHUM Urpaet oJHy U3 BeIyIUX poJieH B ylIyd-
HIEHUH Ka4eCTBA TOPOJICKOM cpe/ibl HACEIIEHHBIX TyH-
KTOB U YPOBHS )XKH3HU TopoxkaH [14-16].

Pa3Butnio «3eneHoi» HHOPACTPYKTYpHl HaCcEICH-
HBIX MECT yJessercsi Bce Oonbie BHuManus [17, 18].
CornacHo yTtBepxkjaeHHoW Pacmopsxkenuem Ilpa-
ButenbcTBa PO ot 23.03.2019 Ne 510-p Mertonuku
(hopMHpOBaHNS NHAEKCA KAY€CTBA TOPOICKON CPEbl,
KOTOpas MPUMEHSAETCA IPU Pealu3alnuy ON0KEHNN
Vkaza IIpesunenta P® ot 21.07.2020 Ne 474 «O Ha-
LUOHANBHBIX LeNAX pa3Butus Poccuiickoit denepa-
uuu Ha nepuoa a0 2030 roxa», HAIMOHAIBHOTO MIPO-
exta «Xunbe 1 ropoackasi cpeay, ONHAM U3 IECTH
THUTIOB OIICHUBAEMBIX IIPOCTPAHCTB ropojia yCTaHOB-
neH TN «O3elIeHeHHbIe TPOCTPAHCTBAY.

HayuHbIli KOJNEKTUB NOJ PYKOBOACTBOM
O.A. KnumanoBoii [19] npoBes KOMIUIEKCHYIO OLIEH-
KY 3€JI€HBIX 30H ropooB Poccuu no aBTopckoil Me-
TOJIMKE, BKIIOYANOMEH 13 MHIAUKATOPOB, KOTOPHIE
00BbeAMHEHBI B TPH I'PYIIIBL: TOCTYIHOCTh, (hopMHu-
poBaHHE KOM(POPTHOH TrOPOACKOH Cpebl U yCTOWYH-
BOCTh. YUCHBIE MOJIATAIOT, YTO pa3paboTaHHBIN UMHU
MOJXOJ K OI[EHKE 03EJIEHEHHBIX TEPPUTOPHUNA TO3BO-
JUT B JaJbHEHWIIEeM ONTHUMH3UPOBATH MEPONPHUATHUS
o 01aroycTpoicTBY, a Tak)Ke Ha 3Tale MPOCTpaH-
CTBEHHOTO NMIAHUPOBAHUS NEPEHANPABUT BHUMAHUE
T, TPUHUMAIOLINX PEIIeHHs, C OOIINX MmoKa3arenen
Ha MUHHUMaJbHBIC.

Jns poccUCKUX TOPOJOB HAIPABJIEHUS pa3BU-
THS1 03€JICHEHHBIX TEPPUTOPHUIT OOIIEro MOJIb30BaAHUS
C y4E€TOM HETaTHBHBIX ()aKTOPOB, KOTOPHIE BO3HHKA-
10T Ha dTanax UX XU3HEHHOTO IIMKJIA, ONMCaHbI B Py-
KOBOJICTBE IO ONPEJEICHUIO NMEPBOOYEPEIHBIX Ha-
[IpaBJICHUN Pa3BUTHUS FOPOACKOHN CPElbl C IOMOULIBIO
MHJIEKCa KaueCTBa TOPOACKON cpenbl®.

B PykoBoacTBe K MpUYMHAM HEONTHMAaJIbHOTO
WCIIOJIB30BAHUS TOPOJCKHUX 3€JICHBIX 30H M HU3KHX
MokasaTejel mpu oneHke uxX 3PHEeKTUBHOCTH B CH-
CTeMe pacdeTa MHJEKCa KauecTBa TOPOJCKOIl cpersl
OTHECEHBI:

* BBIpyOKa 3€JICHBIX HACAXKJCHUH M 3aCTpOHKa
3€JICHBIX 30H;

* OTCYTCTBHE KOMIIEHCAIIHOHHOTO O3€JICHEHNS;

* OTCYTCTBHME B COBPEMEHHBIX YCJIOBHSIX I'pajo-
CTPOUTENBHOMN NEATEIbHOCTH NPAKTUKH CO3AAHUS HO-
BBIX 03€JICHEHHBIX TEPPUTOPHUIL OOIIETO ITOJIB30BAHHS;

* HHU3Kasl MEIIeX0JHas CBSI3aHHOCTh O3EJCHEH-
HBIX TEPPUTOPHUHA C OKPY)KAIOIIKUMH XKUIBIMU KBapTa-
JaMu;

* OTCYTCTBHUE Y O3€JI€HEHHBIX IPOCTPAHCTB €1-
HOM KOHIETINH Pa3BUTH, CTUISA M 00pas3a, HU3Kas
COOBITHHHOCTD;

* Hebe30MmacHOCTh 3€JIEHBIX 30H;

* CJIIOXKHOCTB MENICXOIHOTO IEPEIBUKCHUS BHY-
TPH 3€JICHBIX 30H, OTCYTCTBUC HABUTAIINH;

* OTCYTCTBHE WM HHU3KOE KauecTBO MH{pa-
CTPYKTYpHI Ha TEPPUTOPHUH U HEYIOBICTBOPUTEIHHOE
Ka4eCTBO JICMEHTOB 0JIar0yCTPOWCTBA;

* OoTCyTCTBUE (DYHKIIMOHAILHOTO OCBCICHUS,

* HEKAUYEeCTBCHHOC COCTOSHHE AJIIEMCHTOB 03e-
JICHCHHS ¥ HEYIOBJIETBOPUTEIBFHOE Ka9eCTBO yXo/a
3a PACTEHHSMH, HU3KUH yPOBEHBb KOHTPOISA 32 HX
pOCTOM, a Tak)Ke MCIOJIb30BaHUE BUIAOB PACTEHHUIA,
HE MPHUCIOCOOJICHHBIX K KIIMMATy, H UCIOJIb30BaHUE
XBOMHBIX pacTEHUH Ha 3ara30BaHHBIX YUACTKaX;

* WCIIONB30BaHNE PACTCHUH, SABISIOMMUXCS a-
JepreHamus;

* OTCYTCTBHE BHJOBOTO pa3sHOOOpa3us pacte-
1307040

* mpeoOrajaHue OJHOJICTHUX BHIIOB PACTCHU;

* 3aCOJICHHE TTOYBHI.

PexomeHnnyeMblii B PykoBoACTBE KOMILIEKC Me-
POTIPUATHI MO YIYUIICHUIO TOPOJCKUX 03CJICHEHHBIX
TePPUTOPHIA 0OIIETO NOJB30BaHUS BKIIFOUACT:

1) 6maroycTpoiCTBO CYIMECTBYIOMUX 3EICHBIX
30H U BEISBJICHHE MMOTEHIHAIA CO3JaHUS HOBBIX;

2) obecneyeHne JOCTYITHOCTH U CBA3HOCTHU I0-
POJIICKHX O3CJICHCHHBIX MPOCTPAHCTB;

3) co3maHne MUKPOKJIMMATHIECKOTO KoMpopTa
Ha 03€JICHCHHBIX TEPPUTOPHIX;

4) coBepIICHCTBOBAHNE JESATEIBHOCTH, OCY-
MIECTBIIsIEMON Ha dTamax KU3HEHHOTO ITUKJIa 3eJIeHbIX
30H,;

5) obecreueHre OE30MACHOCTH MCIOJIB30BAHUS
TEpPUTOPHIL;

6) co3maHue BO3MOXKHOCTEH ISl pa3INYHbBIX BH-
JIOB peKpealliu, BKIOYast MOBBIIICHUE COOBITUHHOCTH
HCIIOJIB30BAHMSI 03€JICHEHHBIX TPOCTPAHCTB;

7) yBenu4YeHUE IIUTEIHFHOCTHU IPeObIBAaHUS TI0-
CETUTEJICH Ha TEPPUTOPHUIX 3€IEHBIX 30H;

8) moBBIIIEHHE Y3HABAEMOCTH TOPOJCKHUX O3€eJIe-
HEHHBIX IIPOCTPAHCTB.

Takum oOpa3oM, Ha BCeX 3Tamax >KU3HCHHOTO
[UKJIA TOPOACKUX O3CICHCHHBIX TEPPUTOPUN H 3e-
JICHBIX HACAXXACHHUH BaXHBIM (AKTOPOM SBIACTCS
MOJTOTOBKA BHICOKOKBATH(HUIIUPOBAHHBIX TPYIOBBIX
KaJpOB KakK JJIsl TpaJoCTPOUTEIbHOMN NeaTeNbHOCTH,
TaK ¥ IS )KWJIHIHO-KOMMYHaJIbHOTO X03stiicTBa [20].

K ropomckuM 03eneHEHHBIM TePPUTOPHUSAM 00-
IIETO MOJTh30BAaHUA OTHOCSTCS JIeC, JIECOMapK, Mmapk,
CKBep, caa, OyneBap. U ecnu mpu aHanu3e ypoOBHSA
KOM(OPTHOCTH TOPOJCKON CPE/Ibl B OTHONICHUH TPH-
JIOMOBBIX TE€PPUTOPHIl, KOTOPHIC HAXOMATCS B HEMO-
CPEICTBEHHON OIIM30CTH OT MECTa MPOKUBAHUS, OIIe-
HUBAIOTCS MX HAJIMYHE, MJIaHOBas 00eCIeYeHHOCTh

acrnowexosa H.C. MHPOBaHUE TIPUPOJAHOTO KapKaca B FeHepabHbIX [IaHaX TOPOJOB : y4ed. I . I BY30B. M. :
3 K H.C. ®o OBaHUE OIHOT'O KapKaca B F'eHepa. aHax TOpoJoB : y4ed. mocod 30B. M. :

Apxurekrypa-C, 2010. 184 c.

% PyKOBOZICTBO MO OTIPENIENEHHIO TIEPBOOYEPETHBIX HAPABIEHHIT PA3BUTHS TOPOICKON CPEIBI € MOMOIIBIO HHEKCA KAYeCTBA
ropozckoii cpeasl. URL: https://minstroyrf.gov.ru/upload/iblock/133/rukovodstvo_index compressed.pdf
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HCXOJS U3 pacyeTa Ha OJHOTO XKHUTENS, KaueCTBEHHBIN
1 KOJIMYECTBEHHBIH COCTaB AJIEMEHTOB OJIarOyCTpOii-
CTBa, BKIII0Yas 3eJeHbIe HacaxaeHus [21, 22], To B OT-
HOILIEHUU Oosiee yJaJeHHBIX OT MECTa NMPOKUBAHUS
03EJICHEHHBIX TePPUTOPUH JUIsl TPOTYJIOK Ha OTKPHI-
TOM BO3JIyX€ /ISl CCIIe0BaTeleii MpeICTaBIseT HHTe-
pec uxX AOCTYMHOCTh, KOM(MOPT U JUIUTEIBHOCTD Iy TH,
(hopmMupyemasi KUTENISIMU U TOCTSIMHU TOpojia peKpea-
LIMOHHAsI HAarpy3Ka u apyrue ¢daxropsl [23, 24].

B kadecTBe MHCTpyMEHTa NPHU MJIAHUPOBAHUU
TOPOJCKHUX O3CJICHEHHBIX TEPPUTOPHI MOTYT OBITh
aZlaTHPOBAHBI T€ WJIM MHBIE METO/bI OLIEHKH MX J10-
CcTynHOCTH [25]. XOTs CBSI3HOCTbH O3€JIE€HEHHBIX TEP-
pUTOpHUi 00IIETO MOIB30BAHUSA B TOPOACKON cpene
aHaJM3UPYETCS BO MHOTUX HCCIEIOBAaHUAX, TOCTYTI-
HOCTB 3€JICHBIX HACAKJCHUH JKUTEISIM BCE elle He-
IOCTAaTOYHO U3ydeHa [26]. DddexTuBHOCTD MeTOmA
3a4aCTy0 3aBHCHUT OT MIPUHSATOTIO CIIOCO0a MOMyUYeHHS
JAaHHBIX, HAIPUMEP, HOIYYUTh HHPOPMALIUIO MOKHO
HETIOCPEICTBEHHO OT JKUTEJIEH C TOMOIIIBIO COIIHOIIO-
THYECKOT0 ONPOCa MM OMOCPEN0BAHO, aHATU3UPYS
JlaHHbIe MOOMIIBHOM cetu [27, 28]. lnsa ananu3za Mo-
TYT UCIOIB30BaTHCS PA3IMYHBIE MOJIEIN TOPOJCKON
MOOMIBHOCTH, YYUTHIBAIOIIHE TOT WJIM WHONH BHI
TPaHCIOPTHBIX CPEACTB, B TOM YHCIIE CaMOKaT U Be-
nocurnen [29].

Amnanoramu nis c6opa u obpadotku wHPOP-
Maluu 00 OTHOCUTEIbHOCTH JIOKAIIMU TEPPUTOPUN
neca, Jiecomnapka, napka, CKBepa, cajga u OyibBapa
MOTYT SIBISTHCS pabOTHI, B KOTOPBIX aHAIU3UPYETCS
JOCTYITHOCTh, HAIIPUMEP, 0OBEKTOB TPAHCIIOPTHOH
MHPACTPYKTYpHI B uepte ropona. ABropst [30] onen-
Ky B3aUMOCBSI3H MACCAXHPOIOTOKAa METPOIIOIIMTEHA
1 KOJINYECTBA )KUTEJICH B pafinycax IaroBoi JOCTYI-
HOCTH CTaHIIMI METPO BBIIOJIHSIIA PETPOCIIEKTHBHO
C MOMOIIBI0 METOAA PETPECCHOHHOTO aHalIu3a, Mpu-
HSB B KauyeCTBE 3aBUCUMOI NEpEMEHHOM rogoBoil
[1acCaXUPOIIOTOK, HE3aBUCUMOM IEPEMEHHON — KU-
Jy10 IIomaab 3AaHuN. IlepcreKTHBHBIM METOOM IS
BBISIBIICHHS 30H BHE PaJUyCOB MEIIEXOAHON AOCTYII-
HOCTH SIBJISIETCSI HCTIOIb30BaHKUE aHAJIN3a MPOCTPaH-
CTBEHHBIX JIaHHBIX, pEeajJu30BaHHOTO B reorpaduue-
CKHX MH(OpMaAIMOHHBIX cucTeMax [31].

[IposiBneHne nMpoueccoB caMOOpPTraHU3auHu yp-
bGoreocHucTeM TECHO CBSA3aHO CO CTPYKTypu3anuen
nnpopmanuu [3]. PazBurne nHPOPMALIMOHHOTO 00-
IIeCTBA JIeJIaeT 3HaHUS yYaCTHUKOB PHIHOYHON SKOHO-
MHKH KIIFOYEBBIM (haKTOPOM HOTPEOICHHUS, TIOCKOIBKY
UX 3HaHUS SBJISIOTCS OCHOBOMW mpolecca MPUHATHS
pemennii [32]. Poct 006beM0OB MH(pOpMAIIUN 1EMOH-
CTPHUPYET aKTyaJIbHOCTh YIPAaBICHHS 3HAHUAMU [32].
OcHoBHBIE TpeOOBaHUS K OHTOJOTHH, HEKOTOPHIE
CYIIECTBYIOIINE OHTOJIOTUH, a TaKXke IePBUYHBIE pe-
3yAbTaThl KOHIENTYaJIN3alliN OHTOJIOTHH 3HAHUH I10-
Tpebureneit onmucansl B [32].

[IpuMeHeHue MpPOrpeccUBHBIX HUGPOBBIX I0-
CTHKCHHH, B TOM YHCJIe HEHPOHHBIE CETH U MCKYC-
CTBEHHBIH MHTEJUIEKT, TEXHOJOTHH OEeCIpOBOIHON
CBsI3M, IU(POBBIE ABOHHUKH, TEXHOJIOTHH BHUPTYalb-
HOM U JOTIOJIHEHHOM PealbHOCTH, OTKPBIBAET HOBBIE
BO3MOXKHOCTH B I'paloCTPOUTEILHON JEesATENBHOCTH
U B YIPAaBICHUH FOPOACKUM X03siiicTBOM. D dexTom
UG POBU3ALUH ABISCTCS BKIIIOYEHNE TOPOACKHX TEp-
PUTOpHUH, B TOM YHCJIe IPUPOAHO-PEKPEAUNOHHOTO
Kapkaca, B Iu(ppoBoe HHPOPMAIIMOHHOE NPOCTPaH-
CTBO ropoja, 4To0bl 00ecneynTh ero Npo3payHoCTh
JUTS BCeX cTerkxonaepoB [33].

LenTpanpHO#l 4acThio JII000M MHTEINEKTyalb-
HOWM cHCTeMBbI CITYUT 0a3a 3uanuii’. [loatomy mpen-
CTaBISIETCS aKTyaJbHBIM PacCMOTPETh ACTIEKTHI Me-
TOJI0JIOTHH U3BIICUCHUS U CTPYKTYPHUPOBAHUS 3HAHUN
B CUCTEMCE YIIPABJICHUA TOPOJACKUMU O3CJICHCHHBIMU
TeppUTOpHUAMHU 00lIeTo nonb3oBanus. basa 3HaHwMi
JIOJDKHA COAEpIKaTh B cebe HeoOxoanmMyro nHpopma-
nuto o npeametHou obnactu (IIpO) u cmocobax pe-
HICHUS XapakTepHBIX s Hee 3a7ad [34]. OCHOBHBI-
MU Ipo0OJeMaMH CHCTEMBbl, OCHOBAHHOM Ha 3HAHUSX,
sBsiroTes [34]:

» Kak 100bITh Hy)KHBIC 3HAHUS?

» Kak cpopmuposats moaens [IpO?

* Kak nmogaepxxuBars mogens [IpO B mpouecce
(DYHKIMOHMPOBAHUS CHCTEMBI?

Jns ycTOM4MBOro pa3BUTHUSI COBPEMEHHBIX I'O-
POOOB aKTYaJIbHBIM ABJIACTCA PCIICHUC HpO6J’[eMI:I
obecrieueHnst KOM(POPTHBIX YCIOBHH JKU3HEEATENb-
HOCTH ¥ HOBBIIICHHSI KaUeCTBa XHU3HHU ropoXkaH. B ka-
YECTBE CUCTEMBI B IaHHOW paboTe paccMaTpHUBaeTCs
CJIOKHBHIAACA IpagOCTPOUTEIIbHAA CUTyallMs B 4Ya-
CTH 00ECIIEYEHHOCTH XUTEJIeH ropojia 03eJIeHEHHBI-
MU TEPPUTOPHUSIMHU OOIIEro IOJIb30BaHUs, a TAKXKE
BOCTPEOOBAHHOCTH 3THX TEPPUTOPUN TOPOKAHAMH.
Ha To#l wiiu HHOU TEppPUTOPUU rOPOJa UCCIeLyeEMas
CUTyalusi MOXKET MEHSTHCS C TEUCHHEM BPEMEHHU,
M3MEHEHHSI MOTYT OBITh CBA3aHBI KaK C COBEPIICH-
CTBOBAaHHMEM TPaJ0CTPOUTEIbHBIX TPEOOBAHMH, HOP-
MAaTHUBOB, TaK U C OPTaHN30BaHHLIM I/I/I/I.]'[I/I caMoopra-
HU30BaHHBIM Pa3BUTHEM MECTHOCTH.

HampaBnenue nccnenoBaHusi — pa3BUTHE Ha-
YYIHBIX OCHOB MH(OPMAaIIMOHHOTO 00ecIedeHus rpa-
HOCTpOHTeJ’IBHOfI ACATCIBbHOCT U MOHUTOPHUHTA
KayecTBa TOPOJCKOW CpElbl, BBHISBICHHE U aHAIHU3
Pa3IMYHBIX TEHACHLIUH, TPOTHO3UPOBAHNE BO3MOXK-
HOTO Pa3BUTHAL.

Henpro nccinenoBaHus sABIsAETCS pa3paboTka
TaKCOHOMHUH TOPOACKUX O3EJICHEHHBIX TEPPUTOPUI
0011ero 1MoNb30BaHUS JUIS OTYUYCHHS 3HAHUH y 3KC-
MEepPTOB MPEIMETHON 00JIaCTH MOCPENCTBOM B3aM-
MOJICHCTBUS C aHAIMTUKOM, a Takke cOopa, OlEeHKH
W aHaJM3a MapaMeTpOB U CBOMCTB 3JIEMEHTOB CUCTE-
MBI. 3a1a4M MCCIEOBaHNS B OOIEM BHIE IPEACTaB-
JIeHbI Ha puc. 1.

7 Iocnenos JI.A. CuryanoHHOE yIpaBieHHe: Teopys U mpakTka. M. : Hayka, 1986. 288 c.
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3amaun uccaeaoBaHUs

®a3bl pabOTHI CO 3HAHUSAMHU

3HaHusg

* [Ipoananu3upoBaTh NPaBOBYIO
1 HOPMAaTUBHYIO I'PaJloCTPOUTENb-
HYI JOKYMEHTAllU0, CTaTUCTHU-
YECKUE U aHAIUTUYECKHE OTYETHI
Mo OIaroycTpoicTBY pOCCHIICKHX
TOPOJIOB, HAYYHBIE ITyONIKALIIN.

[Ipoananu3upoBaTh CylIECTBYIO-
1IMe METOAMKU OLEHKH peKpealu-
OHHOI Harpy3KU Ha 03€JICHCHHbIC
TEPPUTOPUH OOIIIETO MOJIB30BAHMS.
[Ipoananu3upoBarh CyIIeCTBYIO-
mye MOJAETH M CIOCOOBI MoTyye-

Ilome 3HaHMIA

* ChopmupoBarh 00IIHEe OCHOBBI
IIO/IX0/1a K OCTPOCHHIO MOJIEIIN
(YHKIIMOHUPOBAHUS 03€JICHEH-
HBIX TEPPUTOPHUII OOIIETO MONIb-
30BaHMH.

» Ommcarb 371eMEHTHI MOZIENH, KOTO-
Ppble XapaKTepH3yIOT 03eJICHEHHbIE
TEPPUTOPHUU OOILIETO MOJIH30Ba-
HUSI, MOJUIeXKAT MOHHTOPUHTY,
MIO3BOJISIIOT OTCJIEKHBATh MO3H-
THUBHbIE 1 HETATHBHBIC H3MEHEHHS
Ha FOPOJICKOM TEPPUTOPUU

baza 3nanuii

* BeIOpath s13bIK MpOrpaMMHpOBa-
HUS

>

HUSI 3HAYSHUH UX MapaMeTpoB

H3Bneuenne

CTpyKTypupOBaHUe

Dopmanuzanus

ITocnenoBarenbHOCTH ﬂeﬁCTBHﬁ, peain3yEeMBIX B ITPOLIECCE pa6OTBI CO 3HAHUSAMHU

Puc. 1. OcHoBHbIe (a3bl 00pabOTKH 3HAHUH NIPU MOZEINPOBAHUH I'PAJOCTPOUTENIFHON CUTYalluH (PUCYHOK aBTOPOB)

MATEPHUAJIBI U METO/IbI

AHan3UpYyIOTCS MPaBOBask 1 HOPMATUBHAS TPAIO0-
CTPOUTENBHASA JOKYMEHTAIHST; CTATUCTUIECKNE 1 aHa-
JUTHYECKUE OTIETHI IO OIaroyCTporCTBY POCCHHCKUX
ropoaoB, NPE€ACTABJICHHBIC B CETH I/IHTepHeT; Hay4YHBIC
myonukanuy. [IpuMeHs0TCsS TEKCTOIOTHIECKUE METO-
JbI U3BJICYCHUS 3HAHUM.

WmxeHepusi 3HAHHIT® — HayKa 0 METOAaX U TEXHO-
JIOTHSIX MOJIYYEHUsI, CTPYKTYPUPOBaHHUS U GopMan3a-
UM 3HaHUH U1 () HEKTUBHOTO yNpaBieHUs U pa3pa-
OOTKM MHTEIJIEKTYalIbHBIX cucTeM. MHxeHeprs 3HaHUH
poaunack Kak Hayka B 1976 . AKTyaJqbHOCTb CETOIHS
o0ycioBiIeHa OecIpeneeHTHBIM POCTOM 00bEMOB MH-
¢dopmanny 1 HEOOXOOMMOCTBIO €€ KOMIIPECCHH, a TaK-
xe TpeOyeT perreHus mpobiemMa COXpaHeHHSI HHTEIICK-
TyaJIbHOTO KaluTaa.

Wudopmanus cocTouT u3:

* JaHHBIX — ()aKThl, XapaKTePHU3YIOIIUE OT/IEIb-
HBIE CBOWCTBa OOBEKTOB, IIPOIIECCOB, SIBJICHUIL;

* JIOKyMEHTOB (KOHTEHT) — HECTPYKTYypPHPOBaH-
Hast nH(opManus (0TYEThI, CXeMBbl, (oTo);

* 3HaHWI — 3aKOHOMEPHOCTH, TTOJIydEeHHBIE B pe-
3yNbTaTe NPAKTUKU U CBSI3BIBAIOLINE TaHHBIE.

3HaHus’ — COBOKYITHOCThH CBEJICHHI, 00pa3yro-
IIHUX [EJTOCTHOE ONMHCAHUE, COOTBETCTBYIOIIEE HEKO-

TOPOMY YPOBHIO OCBEIOMJICHHOCTH 00 OIHCHIBAEMOM
BOIIpOCE, TIpeIMeTe, NpodiieMe | T.1I.

3uanus o npeamernoi obmactu (3.11.0.)° — co-
BOKYITHOCTh CBEJCHUH O MpEeIMETHOH 001acTH, Xpa-
HAIIMXCS B 0a3e 3HAHWI UHTEIICKTYaIbHON CUCTEMBI.
B 3.I1.0. BXomAT ¢aKThl, OTHOCSAIINECS K MIPEIMETHON
001acTH, 3aKOHOMEPHOCTH, XapaKTepHbIE IS Hee,
TUIIOTE3bI O BO3MOXXHBIX CBA3AX MCKAY SABJICHUAMU,
MPOTEKAIOIMK B HEH IpoleccaMy, HaKOIUICHHON
(akrosornueckoit 6azoi, mpouexypsl JUIsl pelIeHUs
TUIOBBIX 3aJa4 B JaHHOW MpoOieMHON obmacTw.
3.I1.O. BBoUT B 0a3y 3HaAHWI MHXCHEP IO 3HAHUSM.
B npouecce GpyHKIMOHNPOBAaHUS UHTEIUIEKTYalbHOM
cuctemsl 3.I1.0. moryT nononasATheA. 3.11.0. rcmons-
3YIOT IpH MOUCKE PEIIeHHWH 3ahad, BO3HUKAIOUINX
B DKCIIEPTHBIX U APYTIUX UHTCIUICKTYaJIbHBIX CUCTC-
Max.

PE3YJIBTATBI UCCJIIEJOBAHUA

T'opoackue o3elneHeHHbIE TEPPUTOPUH OOIIIE-
TO TIOJB30BAHUS SBISIOTCS CIOKHBIMHU HEITWHEHHEI-
MH CHCTEMaMH, DJIEMEHTHl KOTOPhIX UMEIOT CBOW-
CTBa HE TOJBKO C yCTAHOBJIEHHBIMHU HapaMeTpaMu,
HO ¥ 3MEpPKECHTHEIE.

8 I'nspunoea T.A., Kyopseyes JI.B., Mypomyes J]. M. Nmxerepus 3Hanmit. Mozgenu 1 MeTons! : yuebnuk. CII6. : Ms3n-so «JIauby,

2016.324 c.

% Ageprun A.H., I'aaze-Panonopm M.I, ITocnenos JJ.A. O6mepoccuiickas o6uIecTBeHHAs opragmsamus «Poccuiickas acco-

[Uanys UCKYCCTBEHHOTO WHTEJUIEKTa» : TONKOBBIN CIOBaph IO MCKyccTBeHHOMY mHTelutekTy. URL: https://raai.space/pages/

UGFnZVR5¢cGUOMTAWMwW==#L183
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YrnpaBAeHHE ropOACKMMU 03eAEHe

HHbIMU TEPPUTOPHUAMM OBLLEro NOAL30BaHUS C.152-173

Ha puc. 2 BbIJeNIeHbI OCHOBHBIE KOHIIETITHI — 0a-
30BBIC TMOHATHS H3y4aeMOl IPEeIMETHON 00acTH, mo-
CTPOEHBI CBSI3M MEX/Ty KOHIIENTaMH — POJIO-BUIOBEIE,
¢byHKIMOHANbHBIE U aTpuOyTHBHBIE. [l0CKONBKY aBTO-
peI mpoBogmim uccinenoanne B Cankr-IletepOypre,
MIOCTOJIBKY CXeMa, TpeACTaBICHHas Ha pHC. 2, OTpa-
JKaeT XapaKTEepHYIo JuIsd ropoja cutyauuo. OTHome-
HUS B cepe afMUHUCTPATUBHO-TEPPUTOPUATIHLHOTO
ycrporictBa CankT-IlerepOypra u TeppuTOpHATHHON
OpraHU3al¥ MECTHOTO CaMOYIIPABIICHHS B TOPOJIE pe-
rynupyert 3akoH Cankt-IletepOypra Ne 411-68 «O tep-
putopuanbHOM ycTpoiicTBe Cankrt-IlerepOypray,
COIVIACHO KOTOPOMY TEPPUTOPHS TOPOAA pa3rpaHUIHBa-
eTcsl Ha palloHbl, @ TEPPUTOPHS MyHUIIUTIATIBHOTO 00pa-
30BaHUS JIOJDKHA MIOJHOCTBIO BXOJUThH B COCTAB TEPPH-
Topuu paiioHa. OTMETHM, YTO Ul HHOTO HACEIEHHOTO
IIyHKTa MOTPeOyeTCsl YTOYHUTH TEPMUHOJIOTHIO, TaK
KaK MECTHasl 3aKOHOJIaTelIbHasi 0a3a B pernoHaxX MOXET
pas3nuyaThCs.

TopokanuH B HamieM ciiydae M3ydaercsi Kak I10-
CETUTENb 03€JIEHEHHON TepPUTOPUH OOIIETO TOJIb30Ba-

Aejsemces
qacmosro

HUSl, TPEATOUUTAIONINIA TO UM HHOE MECTO (JIOKAITHIO)
Ha TEPPUTOPHH TOPOna IS MPEeOBIBAaHIS HA OTKPHITOM
Bo3myxe. [lo MHEHHIO aBTOPOB, IIPH TIOCTPOCHUH MOJIE-
JIM BXKHO Pas3iiMyaTh JOKAIMU 03eJICHEHHOH TepPUTOPUH
0OIIIEeTOo MOJIB30BAHUS 1 MECTA )KUTENIBCTBA TIOCETUTEIISL.

PekpeanmonHyro Harpy3ky Ha O3eJICHCHHYIO Tep-
PHUTOPHIO OOIIEro IMOJIb30BaHUs MOTYT CO3/1aBaTh XKH-
Tenu O6IM3Nexalux paifoHoB (OHOTO MIIH HECKOJIBKUX
MYHHUIIUTIATBHBIX 00pa3zoBaHmii). O3eJIeHeHHAs Tep-
PHUTOpHS OOIIEro MOJNB30BaHHUS MOXKET PacIioyiaraTbes
Ha TEPPUTOPUH OJTHOTO MIIM HECKOJIBKUX PaHOHOB (My-
HUIUTIATBHBIX 00pa30BaHUI).

MOXHO TIPEATIONIOKUTE, YTO PEKPeaIioHHas Ha-
rpy3Ka Ha TEPPUTOPHH 3€JICHBIX HacCaKAEHUH 001ero
M0JIb30BaHUS, PACIIONOKEHHBIE B TPAaHHUIIAX TOTO WM
WHOTO TOPOJICKOTO paifoHa M MyHHIIUTIAIIEHOTO 00pa3o-
BaHMS, JAJIEKO HE BCEI/Ia KOPPEINPYETCs C YUCICHHO-
CTBIO HACEJIEHUS 3THX aJIMHHHUCTPATUBHO-TEPPUTOPH-
anpHBIX equHUIl [23]. Ilenecoobpa3Ho paccMaTpuBaTh
CUTYAIIMIO TOTEHITNAIEHON peKpearliOHHOW HATPy3KH
Ha Ty WU MHYIO O3€JICHEHHYIO TEPPUTOPHIO TOJIBKO

MyHununaisHoe
obpazoBaHue

Aensemcs
yacmosio

N 7
~ -
T A T
HAX00Umcsi6
Jlec
Jlangmagt
S N 4 N Jleconapx
o ~ umeem umeem
/ N amo c60ticmeo 3HaueHue .
l\\ Jlokanus /}(- — O3elIeHeHHAs > Tapx —_— bnaroycTporicTso
AN 7 TEPPUTOPHUS
T 0611ero
0JIb30BAHUS I'pagocTpouTenbHas
Cksep paxoctp
CHUTyarus
nocewjaem
BynbBap
Bospacr
///’ \\\\
7/ N\
/ \] 32 umeem Tlon
[ Hocerurens |«— —| Topoxanun >
. ; CB0UCMB0
\\ //
T - MecTo KHTEIbCTBA
Ilens mocenienus
HAX00UMcs6

Puc. 2. IlpyHnunuanbHas cxemMa pacipenesieHus 3HaHui (PUCYHOK aBTOPOB)
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3HaHus

Knacc A

IMonknace Al A2

CBOMCTBO

IMapametp

B1 B2

Puc. 3. TakcoHOMMUS 3HAHUH O TOPOJACKHUX O3€JIEHEHHBIX TEPPUTOPUAX OOIIETO MOIB30BaHUS (PUCYHOK aBTOPOB)

OT >KHTENEH TopoJa U OTAEIAbHO YUUTHIBATh HArPy3Ky
oT rocreit Topona [24].

IIpoexTupyemas TAKCOHOMHS 3HAHUH O TOPOJCKHIX
03€JICHCHHBIX TEPPUTOPHAX OOIIETO MOIB30BAHUS C I10-
3ULUU aHalu3a NOTEHUHAIbHON pPEKpealuOHHON Ha-
TPY3KH OT HaceJIeHUs OKPY KAIOIINX >KHIIBIX KBAapTaJoB
COCTOHT M3 JIBYyX KJIACCOB, KAXKJIBIA U3 KOTOPHIX UMEET
O JIBa MOJKJIACCA C XapaKTePU3YIOUIMMH CBONCTBAMHU
(puc. 3): A. Tepputopus: A1. LleHHOCTs TEPPUTOPHH,
A2. Ctunb noceuienust; B. [Toceturens: Bl. Xapakre-
puctuka nocerutens, B2. KompoprHOCTh MOcemenns
TEPPUTOPUH.

ITockonbKy KJ1acchl caMy 1o cebe He MPeaoCcTaB-
JSIFOT JOCTATOYHOM MH(OpMAIMH U1 OTBETA HA BOIIPO-
CBI TIPOBEPKHU KOMIIETEHTHOCTH, NIOCJIE ONPENEIEHUS UX
KOJINYECTBA ONHUILIEM BHYTPEHHIOIO CTPYKTYPY TOHATHHA
(tabm. 1).

Yposens 41 npeacraBum Habopom u3 10-tu mepe-
MenHwx (OR. , LC ., HC LN , WO, ., GT, , AV

1.1° 1.2° 1.3° 1.4 1.5° 1.6° 1.7°

o LG, o EX| ), KaXk/as U3 KOTOPBIX MOXET TPH-

HUMAaTh OJTHO N3 BO3MOKHBIX 3HAUCHUH, HAIPUMED, UL
nepeMeHnoi OR | BO3MOXHBI 3Ha4enus NT, | |, NA

1.1.1° 1.1.2°
AN1.1,3’ JUISL IEPEMEHHOMN LCL2 — GRLZ.I’ BSLZ2 M T.J.

YpoBeHb A2 npeacTaBuM HaboOpoM U3 4-X mepe-

MeHHbIX (ND, |, I4,,, TM, , TA, ), Kax1as U3 KOTOPBIX

MOXKET IPUHUMATh OIHO M3 BO3MOXKHBIX 3HAUEHHH, Ha-
npuMep, IS epeMeHHON ND, | BO3MOXHBI 3HAUEHUS]
RC TR, . WU T.I.

2.1.1° 2.12
Yporens Bl npeacrtaBum HaOOpOM U3 6-TH Tepe-

mennbx (RV, |, GD, ,, AG, ,, CT, ,, MB, , PR, ), kaxnas

> , ) )
U3 KOTOPBIX MO)KG%ZHpI/I:IIIiIMaT? OI[HS.SI/IS BO3MOKHBIX
3HAYEHUH, HATIPUMED, VIS IEPEMEHHOM RV, | BO3MOXK-
HBI 3HAUYEHUSI PRM_I, ST3‘1‘2, PT“3 " T.1.

YpoBeHb B2 npeacTaBuM HabOpPOM U3 7-MH Iiepe-

MennbIx (SS, , DW, ., T1,,, WR, ,, WV, , WT, , SC, ),

4.1° 42’ 4.3° 4.4 4.5° 4.6
Ka)</1as U3 KOTOPBIX MOXKET IPUHUMATh OZHO U3 BO3-
MOXHBIX 3HAYEHUH, HATTPUMED, JUIS IEPEMEHHON SS, |

BO3MO>KHBI 3HaUeHus1 W1 SP SU f AU w1a 1T

4.1.1° 4.1.2° 1.3
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Omnucanne TpeOOBaHUN K TAKCOHOMHH BKJIFOUACT
BBISIBIICHNE TIOTEHIIMAJIBHBIX €€ TI0Ib30BaTelNel U cIie-
HApUEB UCIIONB30BaHus [35] (Tabm. 2).

B 3aBHCUMOCTH OT TOJB30BATENS U PEIIAEMBIX
MM 3a/ia4 aJITOPUTM IIPUMEHEHUA TAKCOHOMUU MOXKCT
pasnmuatbesi. B Hanbonee o0meM BUe MOIh30BATENb
MOXET MPOBECTH ayJAUT 3HAHUH O TOPOJCKUX O3eJje-
HEHHBIX TEPPUTOPHIX OOIIEro MOJIb30BaHUs, OTBETUB
Ha BOTIPOCHI, KOTOPBIE TPH HEOOXOAUMOCTH MOTYT (op-
MYJIUPOBAThCS C ITO3ULUH KaK HACTOSILETO, TaK U Oymy-
miero BpeMeHu. [lepedeHs BOpOCoB OIpenernsieTcs 3a-
Ja4yaMU IOJIb30BaTC/IA U MOXKET YTOUHATHCA, YUUThIBasA
CTETICHb aKTyallbHOCTH.

IIpumepHsbIii IepedeHb BOMPOCOB VIS ay/IUTa 3HA-
HUH:

1. BiiusiHue Ha ropoJCKUe 03€JI€HEHHbIE TEPPUTO-
pHH OOLIETO MMOJIH30BAHUSL.

3HaHUs, KOTOPBIMH JOJDKHBI 00Ta1aTh PeCTaBH-
TEJIN TOCYIApPCTBEHHOM BIACTH/MECTHOTO CaMOYIpaB-
JICHUS/TIOCETUTEIH JUIS COXPAHEHHS U PalliOHAIILHOTO
Pa3BUTHS TOPOACKHX 03CIIEHEHHBIX TPOCTPAHCTB (B Ha-
cTosiIee BpeMs/B Oymyiem)?

BapuaHTHI 0OTBETOB: HOcTaTOYHBIE (+), HEIOCTa-
To4HBIE (—), OTCYTCTBYIOT (0).

2. BiusHue Ha MOCETUTENS 03€JIECHEHHON TeppH-
TOpUHU OOIIETO MOJIb30BaHUSI.

3HaHI/I§I, KOTOPBIMU JOJIKHBI O6J'Ia£[aTb MpeaAcTaBUTeC-
JIF TOCYIAPCTBEHHOH BIACTH/MECTHOTO CaMOYTIPABICHUS/
MOCETUTENH Il 00ECTIEYeHHOCTH TOPOJICKOM Cperbl -
(heKTHBHBIMHU TOPOJICKUMH 03€ICHEHHBIMH TEPPUTOPHSIMA
001IIeTO0 TIOIF30BaHM (B HACTOSIIIIEE BpeMs1/B Oyyem)?

BapuanTbl 0TBETOB: HOoCcTaTO4YHBIE (+), HEITOCTA-
TOYHBIE (—), OTCYTCTBYIOT (0).

3. CymecTtBytomue 3HaHUs 00 03eIEHeHHON Tep-
pHUTOpPUHN OOIIEro MOIb30BaHUS.

YTo 3HAIT NPEACTABUTENIHN T'OCYNapCTBEHHOMN
BJIACTHU/MECTHOTO CaMOYIIPaBIICHHSI/TIOCETUTEIH O TO-
POICKUX O3€IICHEHHBIX TEPPUTOPHUAX OOIIEro MOIb30-
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Taodu. 1. YpoBHH TaKCOHOMUU

CaoiicTBO ITapametp
Al. Llennocmos meppumopuu
NT,,, | Upupoxnoe
OR | IIpoucxoxnenue NA,,, | [lpuposHO-aHTpOIOreHHOe
AN, ,, | AHTpOmOTeHHOE
GR,,, | Hasemne
LC,, Pacnonoxenune =
’ BS,,, | Ha xoncrpykumsx
NW, ., | CoBpemennas
HC, , | Ucropus cosnanus AR ,, | Ilocne pexoHCTpyKUKM
AR ,, | Ilocne pecraBpannn
FL,,, PaBuuHHBIH
LN, , | Janmgmadpr MO, ,, | Topusbrii
FD,,, | lloiMennbii
RI Bonorox
WO, | Bonuslit 00beKT RE, ., | Bomoem
WF, ., | be3 BomHbIX 00BEKTOB
AR ., | [lnomans
LN, Jmaa
GT,, | l'eomerpus Lo
WD, ., | Ulupuna
CF ., | ®opma B mane
1C, BuytpenHss cBI3HOCTb
AV, JocrynHocTh =
‘ EC,,, | BHemHss cOBMECTUMOCT
A Tun npocTpaHCTBEHHOM CTPYKTYpbI
GS, 3eseHble HACAXKICHHUS = -
’ CG,, | Cocras 3eneHbIX HACAKICHHH
EP, O06opynoBaHHBIE TUIOIIAIKH
wcC, ., | Tyaner
LG, , | braroycrpoiictBo BS|,, | Jlonounas cranuus
EN,,, | ATTpakuuoHbI
OT,,, | Wnoe
GS, .. | 3enensie nacaxnenus
EX, , | Oxcruryaramus EI ., | OmemeHTBI HHQPaCTPYKTYphI
WS, o5 | TBepable KOMMyHAIBHBIE OTXOMBI
A2. Cmunv nocewenus
RC,,, | Pexpeanus
ND ToTpebHOCTH =
> TR Tpanzur
212 p
AR2 " AKTUBHBIN OTIBIX
I4,, HHTeHcHBHOCTH floCyTa = =
: PRZIZ.2 TTacCUBHEBIN OTIBIX
OF,,, | lemxom
™, , Buj MmobunsHOCTH =
' WE,,, | C ucrionb3oBaHieM CHOPTHBHOTO HHBEHTAPS
S4,,, | CnopTuBHBIE 3aHATHS
OR,,, | Tuxnit OTABIX B3POCIBIX
CG,,, | Urpsl pereii
T4,, Bup pexpeanun MP,,, | Maccooe Meponpustie
WP,,, | BbITyl JOMalIHuX )XMBOTHBIX
CE,,, | KymsrypHO-npoCBeTHTENLCKHI
TH. MNuas
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Oxonuanue maon. 1

CBoiicTBO

[Tapamerp

B1. Xapaxmepucmuxa nocemumerns

PR, , | HocrosuHast
RV PerynsapHOCTS Mocemmennit ST Curyamonnas
31| TeppuTopHn 312
PTS.LS IlorenuanbHas
MN,,, | Myxuuna
GD,, | Tlon
WN,,, | Kenumna
CH,,, | MHem
T Rm.2 Mononexb
AG,, | BospactHas cTpyKTypa
GM,,, | Bapocusie
AP,,, | Hoxunbie
LN3‘ " OIUHOKHUH MTPOXOXKUI
CT,, | Kareropus GP,,, | Kommanus
PC,,, | Pomurenu ¢ netomu
LT, bes orpanuuenuit
MB,, | MobunbHOCTD LM,, | ManomoOwibHbIH
IN,,, | NuBanun
LA, 3aKOHOIOCITYIIHAS
PR, JInunocts
CR,., | Kpumunanenas
B2. Komgpopmnocmo nocewjenusi meppumopuu
WI,,, |3uma
SP,,, | Becna
SS, | Ceson
SU,,, | Jlero
AU, , | Ocenp
EY,,, | bynuu
DW,, | deus Henenu —
’ WD 22 BrixoaHeie
MG,,, | VYrpo
DY,,, | Heub
11, Yactb cyTOK =
’ EG,,, | Beuep
NT,,, | Hous
AT, ,, Temneparypa Bo3ayxa
RH,,, | OTHOCHTENbHAS BIAXKHOCTH BO3TyXa
WR,, | KompoprHOCTS MOrosist
WS,,, | Crxopocts BeTpa
PR,,, | AtMochepnbie ocanku
Wy Bpewms npebbiBanus MY, | KpatkospemenHoe
45 | Ha TeppUTOpUU LT,,, | TlpomomxurensrHoe
RE,,, | Mapupyt
WT,, | Ilyte no teppuropun TT,,, | Bpewms Bnyru
TC,,, | Komdopr nepensusxenus
wY,,, |Bnyru
SC,, | besomacrocTs —
’ TY, Ha Teppuropuu
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BaHUs (MCTOPUS CO3MAHUSA/ITAIBI Pa3BUTHUS B HACTOS-
mee Bpems)?

BapuaHTHl 0TBETOB: 3HAWOT (+), HE 3HAIOT (—),
3HaHUS IPUCYTCTBYIOT HEOIHOPOAHO (+/—).

Taou. 2. [Toas30BaTe TAKCOHOMHH K peuracMbI€ MU 3a1a91

OTBeTH Ha 3THU BOMNPOCHI MOXHO MOJY4YaTh
C MpHBIICYCHUEM IKCIIEpTOB. HekoTOpbie H3MEHEHUs
B 3HAHUSAX SBISIOTCS MPOTHO3UPYEMBIMH U CBSI3aHBI
C pa3BUTHEM ropojackoi cpensi [1, 2, 36].

ITonb3oBarens 3agaun
1. IIpoussoocmeennas oesamenbHOCMb
CoxpaHeHHe/co3jaHie TOPOJCKUX O3CJICHEHHBIX TEPPUTOPHUIA OOIIETO MOIb30BaHUS
1.1. Opran
TOCYIAPCTBEHHOI ITpoeKkThI Gi1aroycTpoiicTBa FOPOJCKHX O3EJICHCHHBIX TEPPUTOPHIA OOIIETO MOIb30BaAHHUS
BJIACTH/MECTHOTO BsauMozeiicTBHE C TTOCETHTEAMH TOPOICKHX 03€IEHEHHBIX TEPPUTOPHii 06IIero
CaMOyIpaBIeHHs OTB30BAHMS
cyobekra PO

O6paSOBaTeHLHaSI 1 IIPOCBETUTEIIbCKAs ACATCIbHOCTL CPCAN HACCIICHUSL

Pa3paboTka OHTONOTUM JUIsl CO3/1aHMsI HHTENIEKTyalbHOW CUCTEMbI YIIPABIEHUS TOPOACKUMHU
03€JICHEHHBIMU TePPUTOPHSIMH OOIIEro MOJIb30BAHUS

1.2. Pa3paboTunk

N 00111ero MMOJIb30BaHMS
IT-permenuii

Pa3paborka cuctembl HOpMAITU3ALMKU 3HAHUIT O TOPOIICKUX 03€ICHEHHBIX TEPPUTOPHAX

XO3SHCTBOM

Pa3pa60TKa CHUCTEMBI YIIPABJICHUSA 3HAHUAMU O TOPOACKUX O3CIICHCHHBIX TEPPUTOPUAX
06HI€F0 IIOJIb30BaHUA U BHCAPCHHUE €€ KaK IMOJCUCTEMbI B CUCTEMY YIIPABJICHUSA TOPOACKUM

2. Hayuno-uccrnedosamenvbckas 0esimenbHOChb

CucteMaru3anys CyIlecTBYIOIUX HCCIEA0BaHUI O TOPOJCKON cpeie B YaCTH COLUAIbHO-
JKOJIOTHYECKOH KOM(pOPTHOCTH MPOKUBAHHS HACEICHUS

2.1. UccaenoBarennb
XO3SHCTBOM

WaTerpanys 3HaHAH 0 TOPOJICKHUX O3EIEHEHHBIX TEPPUTOPHAX OOIIETO MOIb30BAHUS
B PEIICHNE 3a/[a9X IPOSKTUPOBAHMUS HHTEIUICKTYaIbHBIX CHCTEM YIPABICHHUS TOPOICKUM

CucremHas OIICHKAa U CpaBHHTeJ’[LHBIfI aHaJu3 00eCIeYeHHOCTH TOpoACKOTO HaceJeHus/
TeppI/ITOPI/Iﬁ ropoJa 3€JICHbIMU HAaCaXKXKACHUAMU 06mero IOJIb30BaHUS

3. Yuebno-memoouueckasn oesmenvHocme

3.1. IlpenonaBarens

3AKJIIOYEHUE U OBCYXKJIEHUE

O0nacThIO UCCIICJIOBAHUS SIBISJIOCH MPEICTABIIC-
HHE 3HAaHUI O FOPOACKOM O3€JIE€HEHHON TEPPUTOPUHU
obmero moxb30BaHus (Jiec, IECOMapK, mapkK, CKBep,
caj, OyapBap) v O MOCETUTENIC, KOTOPBIA MPEAMOYH-
TaeT ee I MPOTYJIOK Ha OTKPHITOM Bo3ayxe. B xaue-
CTBE KCIIEPTOB K YYACTHIO B OTIPOCE MOTYT OBITH MPH-
TJIAIICHBI l'[pe]lCTaBI/ITeJ'II/I FOCy}]apCTBeHHOﬁ BJIACTH,
MECTHOTO CaMOYTIPaBIICHHsI, HAyIHOTO COOOIIECTBA,
JKUTEIU ¥ TOCTU TOPOJa, TOCETUTEIU 03CJICHCHHBIX
TEPPUTOPHUI 0OIIETO MOTH30BaAHMUS.

[MocnenoBarenbHOCTh pa3pabOTKH TaKCOHO-
MU B OOJNBIIMHCTBE CYIIECTBYIOIIMX METOMOJIOTUN
BKJIFOYAET ATANbl: crienuduKanus TpeOOBaHUN K Tak-
COHOMUU; aHAJIN3 BAPUAHTOB MOBTOPHOTO HCIIOJIB30-
BaHUs 3HAHMIT; KOHIIETITya u3auus 1 Gopmanuzanus;
MpOorpaMMHas peann3alus; TeCTUPOBaHUE U anpobda-
1us. B maHHO cTaThe MPUBEACHBI MOSCHCHUS YaCcTU
AJIEMEHTOB KOHIICTIIINH YIIPABICHUS TOPOJACKIMH 03€-
JICHCHHBIMH TEPPUTOPUSIMH OOIIETO MOb30BaHU: 1-i

PazpaboTka yueOHBIX AUCIHUITIHH

9Taln — KOHIETNTYaJIM3alns paclpeeleHus 3HaHui,
2-it sTan — pa3paboTka TaKCOHOMHUH 3HaHWH, 3-U
3Tan — ONMCaHUE NMOTEHUHANbHBIX MOIb30BaTENEH
TaKCOHOMUH M CIICHAPHEB €€ MCII0Ib30BAHUS.

[Tonp30BaTeny TAKCOHOMHM CMOT'YT pelIaTh 3a/1a-
YM KaK aHaJIN3a TeKyIleH IpajloCTPOUTEILHON CUTYya-
I[UH, TaK ¥ IPOrHO3a €€ Pa3BUTHUS.

ABTOpBI IIOJIAraloT, YTO OTBETHI Ha BOIIPOCHI, 3a-
JaHHBIC U pealn3yeMble B MIPEATIOKEHHON KOMIOHOB-
K€, MOTYT CBUJIETEIILCTBOBATH 00 yPOBHE CaMOOPIaHH-
3a1Mu 00IIeCTBa.

Pesynbrar Habopa ¥ CTPYKTypH3alMU JaHHBIX
IUTAHUPYETCs K UCIOIb30BaHUIO ITpH cOope nHpopMa-
IIUH AJIS pacdeTa MHIEKCca IPUBIEKATEIbHOCTH TOPOI-
CKUX 03€JICHEHHBIX TEPPUTOPHI OOIIETO IT0JIb30BaHUS
U pEeKpealMoOHHON Harpy3ku Ha Hux. [lo MHeHUIO aB-
TOpPOB, CBOMCTBA M MapaMeTphl B MPEATIOKEHHOM KOM-
IUIEKCE MOAJIEKAT PACCMOTPEHUIO B X OTCIIC)KUBA-
HUSI pa3BUTHA O3UTUBHBIX U HETaTUBHBIX U3MEHEHUH
TOPOJICKON TEPPUTOPHH.
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INTRODUCTION

Urban planning activity is designed to solve socio-
ecological and economic tasks of providing favourable
human life conditions [1]. Consequently, the transfor-
mation of natural and urbanized landscapes at all levels
of planning, architectural, construction and engineering
documentation preparation should be a subject of sci-
entific and methodological research' [1, 2]. However,
in the context of expanding urban systems there is an
acute shortage of new ways and tools for their cognition
and management [3].

At the present stage of society development,
progressive scientific approaches in studies of
urban environment include methodologies of urban
ecodiagnostics?, biosphere compatibility®, nature-like
and biopositive technologies*, the essence of which is to
find and substantiate the ecological and urban balance
of urbanized territories, preserving nature and develop-
ing man [4, 5].

Since one of the tools for the development of hu-
man intellect is human-oriented associative thinking and
the concept of anthropocentrism as a norm of life support
expresses human interests in different angles of compari-
son with the outside world, so an aesthetically expressive
system of comfortable and well-appointed urban spac-
es with specified qualities must be formed on the basis
of regularities and psychophysiological features of hu-
man visual perception and orientation in the urban envi-
ronment [1, 2, 6].

The method of determining the fractal dimension
and calculation of the coefficient of ecological stability
of natural-anthropogenic landscapes can be applied in
a comprehensive assessment of the comfort of places
where people live, given that the quality of urban resi-
dents depends on numerous conditions that must be met
simultaneously [7, 8]. The author [8] notes that “com-
fortable living conditions of the population are achiev-
able with the simultaneous functioning of the two main
components of the living environment: the availability
of comfortable living space and the necessary infra-
structure (engineering, social and transport).

With the high dynamics of urbanization, managing
the development of the biosocial infrastructure of ur-
ban an.rural settlements makes it possible to preserve
natural areas and create conditions for a healthy life
of the population [9, 10]. For the sustainable develop-
ment of cities, it is recommended to form a unified land-
scape-ecological framework through the maintenance
of building regulations and landscape and recreational
areas [11-13]5. Urban green space planning plays one
of the leading roles in improving the quality of urban
environment of settlements and living standards of citi-
zens [14-16].

The development of “green” infrastructure in human
settlements is receiving more and more attention [17,
18]. According to the Methodology of forming an index
of the urban environment quality, approved by the Rus-
sian Federation Government Decree No. 510-r dated
March 23, 2019, which is used in the implementation
of the provisions of the RF President’s Decree No. 474
dated July 21, 2020 “On National Development Goals
of the Russian Federation for the period until 20307,
the national project “Housing and Urban Environment”,
one of six types of evaluated spaces of the city is the type
“QGreenspaces”.

The research team led by O.A. Klimanova [19]
conducted a comprehensive assessment of green ar-
eas in Russian cities using the author’s methodology,
which includes 13 indicators that are grouped into three
groups: accessibility, formation of a comfortable urban
environment and sustainability. The scientists believe
that the approach developed by them to assess the green
areas will further optimize the measures for improve-
ment, and at the stage of spatial planning will redirect
the attention of decision makers from the general indi-
cators to the minimum ones.

For Russian cities, directions for the development
of public green spaces, taking into account the negative
factors that arise during the stages of their life cycle,
are described in the Guide to identifying priority areas
for urban environmental development using the urban
environmental quality indexS.

The Guide identifies the reasons for the sub-opti-
mal use of urban green spaces and the poor performance

"' A system of global indicators for achieving the Sustainable Development Goals and meeting the targets of the 2030 Agenda
for Sustainable Development. URL: https://unstats.un.org/sdgs/indicators/Global%20Indicator%20Framework%?20after%20
2020%20review_Rus.pdf

2 Ivashkina I.V., Kochurov B.1. Urban ecodiagnostics and balanced development of Moscow. Moscow, Scientific Thought, 2018.
3 Ilyichev V.A., Emelyanov S.G., Kolchunov V.I., Bakaeva N.V. Innovative technologies in urban construction. Biosphere
compatibility and human potential : textbook. Moscow, Publishing house ASV, 2019; 208.

4 Slesarev M.Y., Telichenko V.I. Environmental safety of construction and urban economy : textbook. Moscow, MISI-MGSU
Publishing House, 2020; 103.

5 Krasnoschekova N.S. Formation of natural framework in general plans of cities : textbook for universities, specialty
“Architecture”’. Moscow, Editor-in-Chief Architectura-S Publisher, 2010; 184.

¢ Guide to identifying priority areas for urban development using the urban environmental quality index. URL: https:/
minstroyrf.gov.ru/upload/iblock/133/rukovodstvo_index compressed.pdf
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in assessing their effectiveness in the urban environ-
mental quality index system:

* cutting down green spaces and developing green
areas;

* lack of compensatory landscaping;

» the lack of practice in current urban planning con-
ditions for the creation of new public green spaces;

* low pedestrian connectivity of green areas with
surrounding residential areas;

* lack of a unified concept of development, style
and image in green spaces, low eventfulness;

* unsafe green spaces;

« difficulty of walking within green areas, lack
of navigation;

* lack of or poor quality of infrastructure in the area
and inadequate quality of amenities;

* the lack of functional lighting;

 the poor condition of landscaping elements
and poor maintenance of plants, poor growth control,
and the use of plant species not adapted to the climate
and the use of coniferous plants in polluted areas;

« the use of plants that are allergens;

* lack of plant species diversity;

* the predominance of annual plant species;

* soil salinisation.

The set of measures recommended in the Guide to
improve urban public green spaces include:

1) improvement of existing green spaces and identifi-
cation of the potential for the creation of new ones;

2) ensuring the aviability and connectivity of urban
green spaces;

3) creating microclimatic comfort in green areas;

4) improving the activities carried out in the life-
cycle stages of green spaces;

5) ensuring safe use of the areas;

6) creating opportunities for various types
of recreation, including increasing the eventuality
of the use of green spaces;

7) increasing the length of time visitors spend in
green areas;

8) increasing the visibility of urban green spaces.

Thus, in all phases of the life cycle of urban green
spaces and green spaces, the training of highly qualified
workforce for both urban planning and housing and
communal services is an important factor [20].

Urban public green areas include forest, forest
park, park, square, garden, boulevard. While analyzing
the comfort level of the urban environment in relation
to the adjacent areas that are in close proximity to
the place of residence, their availability, planned
provision based on the calculation per resident,
qualitative and quantitative composition of landscaping
elements, including green spaces are assessed [21, 22],
then in relation to more remote green areas for outdoor
recreation, the researchers are interested in their availability,
comfort and travel time formed by the residents [23, 24].

Some methods of aviability evaluation can be
adapted as a tool for planning urban green spaces [25].
Although the connectivity of public green spaces in urban
environments has been analysed in numerous researches,
the aviability of green spaces to residents is still poorly
understood [26]. The effectiveness of the method often
depends on the method used to obtain the data, e.g.,
whether information can be obtained directly from
residents through sociological surveys, or indirectly
through mobile phone data analysis [27, 28]. Various
urban mobility models can be used for the analysis,
taking into account a particular mode of transport,
including the scooter and the bicycle [29].

Analogues for collecting and processing informa-
tion on the relativity of the location of forest, forest park,
park, square, garden and boulevard areas can be works
that analyze the aviability, for example, of transport in-
frastructure facilities within the city. The authors [30]
assessed the relationship between the passenger flow
of the metro and the number of residents in the walking
distance radius of metro stations retrospectively using
the regression analysis method, taking as the dependent
variable the annual passenger flow, the independent var-
iable — the residential area of buildings. A promising
method to identify areas outside the walking distance
radius is the usage of spatial data analysis implemented
in geographic information systems [31].

The manifestation of self-organization processes
of urban geosystems is closely related to the structuring
of information [3]. The development of the information
society makes the knowledge of market economy
participants a key factor of consumption, as their
knowledge is the basis for decision-making [32].
The growing amount of information demonstrates
the relevance of knowledge management [32]. The basic
requirements for ontology, some existing ontologies, as
well as primary results of conceptualization of consumer
knowledge ontology are described in [32].

The application of advanced digital advances,
including neural networks and artificial intelligence,
wireless communication technologies, digital twins,
virtual and augmented reality technologies, opens
up new possibilities in urban planning and urban
management. The effect of digitalisation is the inclusion
of urban areas, including the natural and recreational
framework, in the digital information space of the city
to ensure its transparency for all stakeholders [33].

The central part of any intelligent system is
the knowledge base’. Therefore, it seems relevant
to consider aspects of knowledge extraction and
structuring methodology in an urban public green
space management system. The knowledge base should
contain the necessary information about the subject area
(SA) and how to solve its specific tasks [34]. The main
problems of a knowledge-based system are [34]:

» How do you get the knowledge you need?

" D.A. Pospelov. Situational management: theory and practice. Moscow, Nauka, 1986; 288.
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» How to shape the subiect area model?

* How to maintain the subject area model while
the system is operating?

For the sustainable development of modern cities
it is urgent to solve the problem of providing com-
fortable living conditions and improving the quality
of life of citizens. As a system in this paper we consid-
er the current urban situation in terms of the provision
of urban residents with public green areas, as well as
the demand for these areas of the citizens. On a par-
ticular territory of the city the situation under study
may change over time, the changes may be associated
with both the improvement of urban planning require-

ments, regulations and organised and/or self-organised
development of the area.

The direction of the research is to develop
a scientific basis for information support of urban
planning and monitoring of the quality of the urban
environment, identifying and analysing various trends
and forecasting possible developments.

The aim of the study is to develop a taxonomy
of urban public green spaces to generate knowledge
from subject matter experts through interaction
with an analyst, and to collect, evaluate and analyse
the parameters and properties of system elements.
The objectives of the study are summarised in Fig. 1.

Research objectives

Phases of working with knowledge

Knowledge

* To analyze legal and regulatory
urban planning documentation,
statistical and analytical reports
on the improvement of Russian
cities, scientific publications.

* To analyze the existing methods
for assessing the recreational
load on urban public green
spaces.

* To analyze the existing models

Knowledge framework

* To form the general foundations
of the approach to design
a model for the functioning
of urban public green spaces.

*Describe the elements of
the model that characterize
the urban public green spaces,
are subject to monitoring,
allow you to track positive and
negative changes in the urban

>

Knowledge base

* Select a programming language

and methods for obtaining
the values of their parameters

arca

Extraction

%

Structuring

Formalization I‘

The sequence of actions implemented in the process of working with knowledge

Fig. 1. The basic steps of knowledge processing when modelling an urban situation (authors’ scheme)

MATERIALS AND METHODS

Legal and regulatory urban planning documentation,
statistical and analytical reports on the improvement
of Russian cities, available on the Internet; scientific
publications are analysed. Textual methods of knowledge
extraction are applied.

Knowledge Engineering?® is the science of methods
and technologies for obtaining, structuring and
formalizing knowledge for effective management
and development of intelligent systems. Knowledge
Engineering was born as a science in 1976.
The relevance today is due to the unprecedented

growth of information volumes and the need for its
compression, as well as the need to solve the problem
of preservation of intellectual capital.

The information consists of:

» data — facts describing individual properties
of objects, processes, phenomena;

* documents (content) — unstructured information
(reports, charts, photos);

» knowledge — patterns derived from practice and
linking data.

Knowledge’ is a body of information that forms
a coherent description that corresponds to some level

8 Gavrilova T.A., Kudryavtsev D.V., Muromtsev D.I. Knowledge engineering. Models and Methods : a textbook. Saint

Petersburg, Lan’ Publishing House, 2016; 324.

® Averkin A.N., Gaase-Rapoport M.G., Pospelov D.A. All-Russian Public Organization “Russian Association of Artificial
Intelligence” : Dictionary of Artificial Intelligence. URL: https://raai.space/pages/UGFnZVR5cGU6MTAwWMw==#L183
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of awareness of the issue, subject, problem being
described, etc.

Subject knowledge’ — a set of information
about the subject field stored in the knowledge base
of the intelligent system. Subject knowledge includes
facts related to the subject area, regularities which are
specific to it, hypotheses about the possible relationships
between the phenomena, processes occurring in it,
the accumulated factual base, procedures for solving
typical problems in this problem area. Subject knowledge
is introduced into the knowledge base by a knowledge
engineer. During the functioning of the intelligent
system subject knowledge can be supplemented. Subject
knowledge is used in search of solutions of problems
arising in expert and other intelligent systems.

RESEARCH RESULTS

Urban public green spaces are complex non-
linear systems whose elements not only have
properties with defined parameters, but also emergent
ones.

// . \\\ a kind of
( Territory /I(_

is a part

Fig. 2 highlights the main concepts — the basic
concepts of the subject area under study and draws
connections between the concepts — generic, functional
and attributive. Since the authors carried out their research
in St. Petersburg, the scheme presented in Fig. 2 reflects
the situation typical for the city. Relations in the sphere
of administrative-territorial structure of St. Petersburg
and territorial organization of local government in
the city are regulated by St. Petersburg Law No. 411-
68 “On the Territorial Structure of St. Petersburg”,
according to which the city territory is delimited into
districts, and the territory of a municipal entity must be
fully included in the district territory. It should be noted
that for a different locality, terminology will need to be
clarified as the local legislative framework may differ in
the regions.

The urban dweller in our case is studied as
a visitor to a public green space, who prefers
one or another place (location) in the city to
stay outdoors. According to the authors, when
constructing the model, it is important to distinguish

is a part

District Municipality

|

located in
Forest
f \ Forest park Landscape
//// \\\\ )
/ \ a kind of has .
[ Location J<— has the > Park e e Landscaping
AN 4 Accessible property ¢ meaning
T - public green
Space Square Urban situation
Q Garden
visits Boulevard
Age
//// \\\\ .
/ . \ a kind of
( Visitor l— Ufban has the N Gender
. S resident property

located in

Place of residence

Visit purpose

Fig. 2. Concept map of allocation for knowledge (authors’ scheme)
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between the locations of the public green space and
the visitor’s place of residence.

The recreational load on a public green space
can be created by residents of nearby districts (one
or more municipalities). A public green space can be
located in one or more districts (municipalities).

It can be assumed that the recreational load
on public green spaces located within the boundaries
of an urban district and municipality does not
always correlate with the population size of these
administrative-territorial units [23]. It is advisable to
consider the situation with the potential recreational
load on a particular green area only from the city
residents and separately take into account the load
from the city guests [24].

The projected taxonomy of knowledge about
urban public green spaces from the perspective
of analysing the potential recreational load from
the population of the surrounding residential areas
consists of two classes, each with two subclasses
with characteristic properties (Fig. 3): A. Territory:
Al. The value of the area, 42. Attendance style;
B. Visitor: B1. Characteristics of the visitor, B2.
Comfort of visiting the area.

Since the classes themselves do not provide
enough information to answer the competence test
questions, after defining their number, let us describe
the internal structure of the concepts (Table 1).

Level A1 is represented by a set of 10 variables
(ORH’ LCl.z’ Hcl.s’ LN1A4’ WOLS’ GTI.G’ AV1.7’
GS, ., LG, ,, EX, ), each of which can take one
of the possible values, for example, for variable OR |

the values NT, | , N4, | ,, AN, | ,, for variable LC , —
GR].Z.I’ BS].Z.Z’ ete.

Level A2 is represented by a set of 4 variables
(ND, , I4,,, TM, ,, T4, ), each of which can take
Knowledge
Class

A
Subclass Al A2
Property
Option

one of the possible values, e.g. for variable ND,
the possible values are RC, | |, TR, |, etc.

Level Bl is represented by a set of 6 variables
(RV,,,GD,,,AG,,, CT, ,, MB, ,, PR, ), each of which
can take one of the possible values, for example for
variable RV, | possible values are PR ST, ., PT, 5
etc.

Level B2 is represented by a set of 7 variables
(ss,,,.bw,,, Tl ., WR,,, WV, , WT, ., SC, ), each
of which can take one of the possible values, for
example, for variable SS, | possible values are W1, , |,
SP441.2’ SU4.1.3’ AU4.1.4’ ete.

The description of the requirements for a taxo-
nomy includes the identification of its potential users
and usage scenarios [35] (Table 2).

Depending on the user and the tasks to be
performed, the algorithm for applying the taxonomy
may vary. In its most general form, the user can
conduct a knowledge audit of urban public green
spaces by answering questions that can be formulated
both in the present and future, if necessary. The list
of questions is determined by the user’s objectives
and can be refined, taking into account the degree
of relevance.

A sample list of questions for a knowledge audit:

1. Impact on urban public green spaces.

Knowledge that government/local government/
visitors should have in order to preserve and
sustainably develop urban green spaces (current/
future)?

Response options: sufficient (+), insufficient (-),
none (0).

2. Impact on the visitor of the public green space.

Knowledge that public authorities/local
government/visitors should have in order to provide
an effective urban environment with public urban
green spaces (now/in the future)?

3.1.17

U

B1 B2

Fig. 3. Taxonomy of knowledge about accessible public green spaces in city (authors’ scheme)
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Table 1. Taxonomy levels

Property Option
Al. Value of territory
NT, |, Natural
OR,, | Origin N4, ,, | Natural-anthropogenic
AN, |, Anthropogenic
. GR,,, | On the ground
LC,, | Location = —
' BS ,, On building structures
NW, ., | New
HC, , | History of creation AR ,, | After reconstruction
AR, After restoration
FL ,, Flat
LN,, | Landscape MO, ,, | Mountain
FD,,, | Floodplain
RI River
WO, , | Water object RE ., | Reservoir
WF, ., | Without water features
AR Area
LN, Length
GT,, | Geometry — - £
' WD, ,, | Width
CF .., Configuration
L IC, Internal connectivity
AV, | Availability m —
EC,,, | External compatibility
TS, ., Type of format structure
GS,, | Green spaces = —
CG,,, | Composition of green spaces
EP Equipped playgrounds
WCI 9.2 WC
LG,, | Landscaping BS,, Boat station
EN,,, | Entertainment
OT,,, | Other
GS, .. | Green spaces
EX, ,, | Exploitation El s Elements of infrastructure
WS, | Waste
A2. Attendance style
RC, | Recreation
ND,, | Need = .
: TR, , Transit
. ) o AR, | Active recreation
4,, Intensity of leisure activities = - -
: PR,,, Passive recreation
. OF,,, | On foot
T™,, | Type of mobility = - -
WE,,, | With sports equipment
SA4,,, Sports activities
OR,,, | Quietrest for adults
CG,,, | Children games
I4,, Type of leisure activities MP,,, | For many people
WP, | Walking pets
CE,,, | Cultural and educational
TH,,, Other
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End of the Table 1
Property Option
BI. Characteristic of visitor
PR, | Permanence
Regularity of visits to = .
RV, the territory ST, Situational
PT, | Potential
MN,, Man
GD,, | Gender =
’ WN,,, | Woman
CH,,, | Children
TR Teenagers
AG,, | Age 32 £
' GM,,, | Adults
AP, Older people
LN, ,, Lonely man
CT,, | Category GP,,, | A group of people
PC,,, Parents with children
LT,,, No limits
MB, ; | Mobility LM, ,, | Low mobility
IN, Disabled people
LA Law-abidin
PR, | Person - . 2
’ CR,,, Criminal
B2. Comfort of visiting the territory
/4 Winter
SP Sprin,
SS, | Season 112 pe
: SU, Summer
AU, , Autumn
EY, Everyda
DW,, | Day of the week 2 ey
' WD,,, | Weekend
MG,,, | Morning
DY, Da
TI,, | Time 432 Y .
: EG,,, Evening
NT,,, | Night
AT, , Air temperature
RH,,, | Relative humidity
WR,, | Weather comfort = -
i WS, ., Wind speed
PR,,, Precipitation
. o . MY, Momentary
WV, | Time of visit to the territory = -
: LT,,, Long time
RE, | Route
WT,, | Way to territory 17,,, Travel time
c,,, Travel comfort
WY, Wa
SC,, | Security — y
i TY,,, Territory

Response options: sufficient (+), insufficient (-),

none (0).

3. Existing knowledge about public green space.

What do government officials/local authorities/
visitors know about urban public green spaces
(history of creation/stages of development/current)?

170

Response options: know (+), do not know (-),
knowledge is mixed (+/-).

Answers to these questions can be obtained
by involving experts. Some changes in knowledge
are predictable and related to the development
of the urban environment [1, 2, 36].
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Table 2. Taxonomy users and tasks they solve

Users

Tasks

1. Production activities

1.1. State authority/

Safety/Creating urban public green spaces

local self-government of

Projects for the landscaping of urban public green spaces

the constituent entity of

Interaction with visitors to urban public green spaces

the Russian Federation

Educational and outreach activities among the population

green spaces

Development of an ontology to create an intelligent management system for urban public

1.2. Developer of IT
solutions

Development of a system for formalizing knowledge about urban public green spaces

Development of a knowledge management system for urban public green spaces and
implementation in the urban management system

2. Research activities

Systematization of existing researches on the urban environment in part of social and
environmental comfort of the population

2.1. Explorer

Integration of knowledge about urban public green spaces in solving the problem of designing
intelligent urban management systems

Systematic assessment and comparative analysis of the provision of the urban population/city
territories of urban public green spaces

3. Educational and methodological activities

3.1. Teacher

CONCLUSION AND DISCUSSION

The scope of the survey was the perception
of knowledge about the urban public green space
(forest, forest park, park, square, garden, boulevard)
and the visitor who prefers it for outdoor walks.
Representatives of state authorities, local government,
academia, residents and visitors to the city, and
visitors to public green spaces can be invited to
participate in the survey as experts.

The sequence of taxonomy development in most
existing methodologies includes the following stages:
specification of taxonomy requirements, analysis
of knowledge reuse options, conceptualization and
formalization, software implementation, testing and
validation. This article explains part of the elements
of the urban public green space management
concept: 1st stage — conceptualization of knowledge

Development of academic disciplines

distribution, 2nd stage — development of knowledge
taxonomy, 3rd stage — description of potential users
of the taxonomy and scenarios of its use.

Users of the taxonomy will be able to analyse
the current urban situation as well as forecast its
development.

The authors believe that the answers to
the questions posed and implemented in the proposed
layout may be indicative of the level of self-
organisation of society.

The result of the data set and structuring is planned
for usage in the collection of information for calculating
the index of attraction of urban public green spaces and
the recreational load on them. According to the authors,
the properties and parameters in the proposed set are
to be considered in order to track the development
of positive and negative changes in urban areas.
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