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AHHOTALUMNA

BBeaeHue. CtaTbsl NOCBSLLEHA PELLEHNIO aKTyarbHOW NPobnemMbl NoO ONTMMMU3ALMKU NPUPOAHOIO Kapkaca ropoa Ha OCHOBE
pauMoHanbHOrO UCMONb30BaHNUA TEPPUTOPUM HACENeHHOro NyHKTa B KayecTBe O3efleHeHHOW TeppuTopun obLuero nornb3o-
BaHusi. Micnonb3oBaH NOAX0A, OCHOBaHHBIVM HA COBPEMEHHbIX TeHAEHUMSAX ypbaHn3aLmm, 3Konormiyeckon nonesHocTu, coum-
arnbHOW BbIroAbl U paLMOHanbHOro UCMoMb3oBaHUS TeppuTopuid. OfHUM U3 BaXKHbIX 31IEMEHTOB ONTUMU3ALMM IKONOMMYECKO
cpenbl ABNSETCs 03eNeHeHWe NpPocTpaHcTBa ropoda. B HacTosiee Bpems coxpaHeHve paBHOBECUS YpOaHU3MPOBaHHbIX Tep-
pUTOPUIA ABNSIETCA NPUOPUTETHLIM HaNpaBneHWeM, NOCKOMNbKY C POCTOM U pa3BUTMEM rOPOLOB cpeaa CTaHOBUTCHA Bce bonee
arpeccuBHoW. Takke C yBeNMMYEHNEM KONMYECTBA XUTENeN Bo3pacTaeT pekpeaLMoHHasi Harpy3Kka, a u3-3a BbICOKOW KOHLIEHT-
paumu BbIGPOCOB aBTOTPaHCMNOPTa U NPOMBILLNEHHBIX NPeanpUATUA COCTOSIHUE FOPOACKUX NMPUPOAHBIX CUCTEM MEHSIETCS, YTO
BEET K YXYALUEHUIO KaYeCTBa XM3HU HaceneHusi. CucTema 3eneHblX HacaxaeHWU CoBPEMEHHOIO ropoaa dopmMupyeTtcs Ansi
03[0POBIEHUS OKPYXKatoLLen cpepbl, oboralleHns BHelHero obnuka ropoga, co3gaHus YCroBui st MacCoBOro OTAbIXa Ha-
ceneHnsi B NpUpoaHOM OKpykeHun. [nsi hopMmMpoBaHms 3KOMOrMyYeckor obCTaHOBKU B ropofe, Hapsioy C KapAuHanbHbIMU
MepOonpUATUSMU, HEOGXOAMMO COXPaHEHUE 1 pa3BUTME NPUPOLHBLIX MAacCHBOB U O3erieHeHne TeppuTopmn ropoaa.
[MpoaHanuaupoBaHbl COOTBETCTBYOLLME NIAHUPOBOYHbIE BO3MOXHOCTU U OrpaHuyeHus, obecneyvBatoLme rpagocTpom-
TenbHoe npeobpa3oBaHMe ropoaa, a Takke BbibpaHa onTUMarnbHasi cTpaTernsi MpoCTPaHCTBEHHO-TEPPUTOPUATIBHOMO pas-
BUTUS peopraHu3aLm NpMpoaHOro kapkaca.

Martepumanbl 1 MeToAbl. Vicnonb3oBaHa cobpaHHasi aTpubyTBHas MHGOPMaLusi, NPaBoBble LOKYMEHTbI, KapTorpaduye-
ckue maTtepuansl. PacyeT noteHUmManbHbIX NnoceTuTenen NpoBeaeH ¢ Y4€TOM HOPMaTUBHOMO 3HAYEHUs! MO pekpeaLoHHOW
Harpyske, a pacyeT nocetuTenein NpMpPOaHO-aHTPOMNOreHHOro TeppuTopuansHoro komnnekca (ganee — lMATK) npousso-
AWncsl nyTem HaTypHoro HabntoaeHusi. Peaynstatel HabnoaeHus 6binv obpaboTaHbl ¢ NOMOLLBIO MPOrpaMMHOro NpoayKTa
Microsoft Office Excel, ¢ nocnegytowimm MogenmpoBaHMeM MPOEKTHOrO NPeASIOKEHUs MO UCMONb30BaHUIO O3EMNeHEHHOMN
TeppuTopun r. PeytoBa B nporpaMMHOM komnnekce Qgis.

PesynbraTtbl. Ha ocHOBe NpoBegeHHOro nccnefoBaHns Gbino BbISIBNEHO MPEBbILLEHNE HOPMATUBHOTO 3HAYEHUS pekpeaLim-
OHHoW Harpy3ku MNATK «A6noHeBbIn cagy I. PeyToBa 1 NpeanoxeH NpoekT yHKUMOHaNbHOr0 30HMPOBaHUS, BKITHOYAIOLLMIA
B cebs NpOEKTMPOBaHME TPEX 30H PA3NMYHOIO PYHKLMOHANBHOIO Ha3HaYeHus!.

BbiBOAbI. YBENUYEHHbIA TEMN NPUTOKA HACENEHMUSI 1 KOMOTMYECKOrO 3arpsi3HEHUSI MPUBOAUT K BbIHY>XAEHHOW peopraHu-
3auUum 3eneHbIX saep ropoaos.
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ABSTRACT

Introduction. The article devoted to the relevant problem of optimizing the natural framework of the city on the basis of rational
use of the territory of the settlement as a public green area. The approach, based on the modern tendencies of urbanization,
ecological utility, social benefits and rational use of territories. One of the important elements of the optimization of the ecological
environment is the greening of the city space. At present, maintaining the balance of urbanized areas is a priority because with
the growth and development of cities, the environment is becoming more and more aggressive. Also, with the increase in the num-
ber of residents, the recreational load increases, and due to the high concentration of emissions from motor vehicles and industrial
enterprises, the state of urban natural systems is changing, which leads to a deterioration in the quality of life of the population.
The system of green spaces of a modern city is being formed to improve the environment, enrich the appearance of the city, create
conditions for mass recreation of the population in the natural environment. For the formation of the ecological situation in the city,
along with cardinal measures, it is necessary to preserve and develop natural massifs and landscaping of the city territory. The ar-
ticle analyzes the relevant planning opportunities and constraints for urban transformation of the city, and also selects the optimal
strategy for spatial development of the reorganization of the natural framework.

Materials and methods. The collected attributive information, legal documents and cartographic materials are used in
the work. The calculation of potential visitors was carried out on the basis of the normative value for recreational load, and
the calculation of visitors to the natural-anthropogenic territorial complex (hereafter — NATC) was carried out by means of
field observation. The observation results were processed using the Microsoft Office Excel software, followed by modelling
of the project proposal for the use of the Reutov green space in the Qgis software package.

Results. On the basis of the conducted research, the excess of the normative value of recreational load of the NATC “Apple
Orchard” in Reutov was identified and a functional zoning project, including the design of three functional zones, was proposed.
Conclusions. The increased rate of population influx and environmental pollution is forcing a reorganization of the green
cores of cities.

KEYWORDS: green core, spatial reorganization, urban planning, natural framework, sustainable development, landscaping
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BBEJAEHUE

OnHUM U3 KITIOUEBBIX ITOAXO/I0B Pa3BUTHS HAaCEJICH-
HBIX MECT SIBIISICTCS HAIpaBICHUE YCTOHYNBOTO Pa3BH-
tus [1]. CniemoBatenbHO, CO3MaHNe KOM(POPTHOH ropo-
CKOM cpefibl, OKa3bIBarollell MUHUMAJIbHOE BO3/IEHCTBHE
Ha KOJIOTHYECKYIO COCTABIAIONIYIO U JKU3HEACATEIb-
HOCTh 4€JIOBEKa, SBJISIETCS] IPUOPUTETHBIM HaNPABICHU-
€M TPaJI0CTPOUTENHHOTO IUTAHMPOBAHMS IO BCEMY MHUDY.

O¢ddexTBHOCTH TUIAHUPOBOYHOM OpraHMU3annn
03€JICHEHHBIX CHCTEM ropojia 00ecneynBaeTcst 3a CYeT
ONTHMAJIEHOTO COOTHOIICHHS 3aCTPOCHHBIX U 03eJIe-
HEHHBIX HIPOCTPAHCTB, CO3/IaHUs YIOOHBIX MEIIEXO-
HBIX CBSI3€M MEXIy 03eJCHECHHBIMH TEPPUTOPHUAMHU
W )KHJIBIMH PaifOHaMHU, COBMEIICHUS peKpearnnoOHHON
U apXHUTEKTYPHO-TLUIAHUPOBOYHOH (YHKIIMU B Mpee-
JIaxX OHOM TEPPUTOPHH, CO3TAHUS KPYITHBIX, IIPOCTPaH-
CTBEHHO-IIEJIOCTHBIX BHYTPUTOPOJACKHUX M MPUTOPOA-
HBIX 03€JICHEHHBIX TeppuTOpHii [2, 3].

OTcyTcTBHE NWHAMHUKH Pa3BUTHSA U JOIKHOTO
KOJMYECTBA PEKPEALMOHHBIX TEPPUTOPHI HapaBHE SIB-
JIseTCA MPUOPUTETHON 3a7a4ueil, CTosIIel nepes creru-
aJrCcTaMH, 3aHUMAIOIIIMHUCS (OPMIPOBAHUEM TOPOJ-
CKHX IPUPOAHBIX TeppHuTopuil. IlnoTHOCTE HaceneHus
B T. PeyToBe cocramsier 12 278 wen/km?. D10 BHIIIIE, 4eM
B Cankr-IlerepOypre m Mockse. Bricokast IIIOTHOCTB
HaceJIeHUs] Ha CPaBHUTEIBHO HEOOJBIION TEPPUTOPHU
HEM30€KHO CKa3bIBACTCS HA KOJIWYESCTBE M COCTOSHHUU
3eneHbIX HacaxaeHui [4]. Hopma o3enenenus, ycra-
HoBJeHHas BecemupHoit Opranu3zanueit 3npaBooxpaHe-
aust (BO3), mpunsttast B 50 M? 171st TOPOICKAX 3€IICHBIX
HaCaX/ICHUI Ha OJTHOT'O KUTeNs, He BeinonHsAercs. [1no-
XHMMH TI0 YCJIOBUSIM O3€JICHEHUS CUUTAIOTCS TOPOJa, TIe
pacTHTeNIbHOCTH 3aHMMaeT MeHee 10 % mmomntaam ropo-
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na, xopormmu — 40—60 %. K HopMupyeMbIM Moka3a-
TEJSM OIICHKH O3€JICHCHHS TOpozia B LIEIOM OTHOCSTCS
MOKAa3aTeNb YPOBHS O3€JICHEHUS TEPPUTOPHUH 3aCTPOUKA
W YIEJTbHBII BEC 03eJICHEHHBIX TEPPUTOPHH B ITpesiesiax
3acTpoiiku ropoza [5, 6]. YpoBeHb 03eleHeHUs] TeppH-
TOPHUH 3aCTPOUKH TOIDKEH COCTaBIATh He MeHee 40 %.
Obecrne4eHHOCTh 03€eJICHEHHBIMU TEPPUTOPHSIMU 001IIe-
TO TTOJB30BAHUS IS KIIBIX TePpUTOpPHA MOCKOBCKOM
obnacT — B pacuere Ha | yesoBeKa — JOJDKHA COCTaB-
na7h He MeHee 14,5 m*/uen. JIoist KpYTHBIX TTapKOB | Jie-
COIApKOB B CTPYKTYPE 03eJICHEHHBIX TEPPUTOPHIA 0O1IIe-
TO ITOJIF30BAHMUS JOJDKHA COCTaBIATh He MeHee 10 % [7].

CoracHO MaHHBEIM PETHCTPAlHOHHOTO ydeTa
rpaxzaH B I. PeyToBe, KOIMYECTBO KUTENEH COCTaBIIs-
et 6onee 92 Thic. uen. [Ipu Hopme BO3 obecneueHHO-
CTH O3€JICHBIMH TEPPUTOPHUAMH Ha | 4eroBeka B roposie
MPOIIEHT O3€JIEeHEHHsI paBeH 26,7 %, 4TO HE COOTBET-
ctByeT TpeboBanusm BO3.

[TosTomy ObLITa OnpernesieHa 1 pelieHa 3a1ada, Ha-
IMpaBJICHHAas Ha MOBBINICHUE MMOKA3aTCJId O3CJICHCHHBIX
TeppuTopuii I. PeyToBa.

MATEPHWAJIBI U METO/JbI

Paccmarpusaemast teppuropust IIATK naxoautcs
B CEBepHOI yacTu I. PeyToBa 1 conpsbkeHa ¢ TeppuTopuei
ropojckoro mapka «somonessiii cany. [TATK rpanuuut
c yi. [To6exmpr, Coserckoii n CanoBemv nipoe3nom. Io qan-
HBIM Pocpeectpa, KaTeropus 3eMellb paccMaTpHBaeMOTO
00BEeKTa OIpe/iesieHa KaK 3eMJI HACENICHHBIX ITyHKTOB,
Ppa3pereHHBIN BUJ] MCTIONIb30BaHUsI HAITPaBJIeH Ha 00CITy-
YKUBaHUe kuioi 3actpoiiku. [nomans Tepputopuu B pac-
CMaTpHUBaeMBIX TpaHUIaX cocTasiser 115,8 ra.

Brim mpoBeneH aHann3 HOPMATHBHO-TIPaBOBO-
ro obecriedeHus1, periaMeHTHPYIOIIEro AEITeNbHOCTD
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ITATK, a Taxxe mpoaHaJIW3UPOBAHBI Pa3IHYHbIE Kap-
Torpaduieckue MaTepruabl, HaXOIAIINeCs B OTKPHITOM
noctyne. IIpuMeHeH cucTeMHBINA MOAX0N AUCTaHIIMOH-
HOTO 30HJUPOBAaHUS C IPUMEHEHHEM MPOTrPaMMHOIO
obecrieuerns QGis.

Metoaunka ucciaeqoBaHMUS BKJOYaja JBa 3Ta-
na [8—10]. [lepBsIii 3Tanm HampaBiieH Ha cOOp, aHATN3
JTAHHBIX, BTOPOH — 00paboTKa MOTyYEHHBIX JaHHBIX
u reorpaduyeckas npussizka Teppuropun [TIATK. Pac-
yet nocerureneid teppuropun IIATK nposonuics
MeToJIoM TipocToro nozacueta [11, 12]. ®uxcarus npo-
XO/IOB TIOCETHUTENCH Yepe3 OpraHM30BaHHBIC BXOJBI
ObL1a mpoBeJieHa B BBIXOAHOM aeHb ¢ 15:00 xo 16:00
(nueBHOM yac nuk). HeopranusoBaHHbIE BXOABI B 1O~
CueTe KOJIMUYECTBA MOCETUTEIEH HE YUUTBIBAINCH, [UIS
MOCTPOEHUSI TPa(MKOB 3aBUCHMOCTH KOJIMYECTBA IOCe-
MICHUH 110 BPEMEHH OBLT HCIIOIb30BaH MPOTPaMMHBIN
komiieke Microsoft Office Excel.

PE3VYJIBTATHBI HCCJIEJOBAHUA

IIpu npoBeneHUH UCCIEOBAHUS PEKPEallMOHHON
Harpy3Kd aBTOpaM¥ OBUT MPOBEICH aHallU3 KOJH4Ye-
CTBa MOTEHIMAIBHBIX U ACUCTBUTEIHHBIX IIOCETUTEICH
I[MATK «SlononeBsIii cag» B I. PeyroBe. Pacuer Obun
MIPOU3BEICH Ha OCHOBE PACUCTHOTO 3HAYCHUS YHCIICH-
HOCTH HaceJIeHUs, IPOKUBAOIIET0 B 30HE TOCTYITHO-
CTH, KOTOpasi B paboTe OblIa OMpeecHa PaJlnyCcoM,
paBHbIM 500 M OT opranu3oBaHHBIX BX0/10B [13]. Yucio
MOTEHUUANBHBIX NOoceTuTeNeH napka npunsro 10-15 %
OT YHCIICHHOCTH HAaCEJICHHS, IPOXUBAIOIIETO B 30HE
nmoctrynHoctd [TATK [14]. Takum 0oO6pa3om, YUCITO MO-
TEHIMABHBIX TIOCETUTENEH N, (4e1.) ObLIO pacCuHTaHO
o opmyrte (1) u cocraBmio 1791 moceTurens.

N =N,/100 % - d,

500 (1)
rae N, — YUCIEHHOCTh HACEJIECHHUs, TIPOKHUBAIOIIE-
ro B 30He nocrymHoctH [TATK, wen.; d = 10-15 % —
MIPOLICHT OT YUCJIIEHHOCTH HACEJICHHUS, TPOKUBAIOIIETO

B 30He poctynHocTtu [TATK.

N =17919/100 % - 10 % = 1791 uen.

n

PekpearnonHas Harpy3ka Ha TEpPUTOPUH paccMa-
TpHBaeMOro o0bekTa R (4en./ra) Oblia paccunTana co-
macHo popmye (2):

rae N — 4uCII0 OTeHIManbHbIX nocetutenei ITATK,
ven.; S — momans [TATK, ra.

PacuetHOo€ 3HaUeHUE peKpealMOHHON Harpy3Ku
cocraBuio 778 4en./ra, 4To, B CBOIO OYEpeb, IPEBbI-
IaeT HOPMaTHBHOE 3Ha4YeHHE OoJiee YeM B CEMb pa3
B cootBercTBUU ¢ CII 42.13330.2016 «I'pagocTpou-
TenbeTBO. [ImaHnpoBKa 1 3acTpoiika FOPOJACKUX U CEllb-
CKHX ITOCENICHUID.

JIJ'IH YCTAaHOBJIECHHUA TOYHOI'O 3HAYCHUA IO PC-
KpeanMoOHHOMY BO3JEHCTBHIO aBTOpaMH ObLia Mpo-
BeZicHa paboTa 1Mo MoJCUeTy AEHCTBUTEIbHBIX TOCE-
tutenei [15, 16], koTopsle 0CyIIeCTBIAIN POXOBI
yepe3 HEeHTPaJIbHbIE OPTraHU30BaHHBIE BXOABI, I10-
Ka3aHHbIC Ha puc. 1. PaccmaTpuBaemast Tepputopus
HaxOAUTCS B IPaHUIAX KPACHBIX JTUHUN YIMYHO-J0-
POXHOH CETH, MPEACTaBICHHBIX JOPOraMH MECTHOTO
3HAaYeHHS, IPUJIETaloNUX CO CTOPOHBI COBETCKOM
ynuusl (BXons! 1, 2), co croporsr CagoBoro mpoesna
(BxompI 3, 4).

B Tabn. 1 npeacTaBiieHbl pe3yiIbTaThl HATYPHOTO
HaOJTIONICHUSI TT0 KOJIMYECTBY JICHCTBUTEIHHBIX MOCEIIe-
HHUH paccMaTpUBaeMOro 0ObEKTa.

IIpoananu3upoBaB NOTyUCHHBIE PE3YIIBETAThI, MOX-
HO CJIeNIaTh BBIBOJI, YTO MaKCUMAJIbHOE KOJIMYECTBO I10-
cerutenei [IATK HabmonaeTcs yepe3 BTOpoil opraHu-
30BaHHBIN BXOJ, YTO O0YCIIOBJICHO HETIOCPEICTBEHHOM
OIMHM30CTHIO K JKIJIOW 30HE M OCTAHOBKaM T'OPOJCKOTO
Ha3eMHOTO0 NacCaXXMPCKOro TpaHcnopTa. ABTopamu ObuT
MOCTPOEH rpadviK 3aBUCHMOCTH KOJIMUECTBA ITOCETHTE-
JIel MO OpPraHW30BaHHBIMU BXO/aM, IIPEACTABICHHBIN
Ha puc. 2 [17, 18].

Ha ocHoOBe mosry4eHHBIX pacYeTHBIX 3HAYCHHU
OBIT MPOM3BEACH pacueT peKpearnoHHON Harpys3ku
Ha tepputopuro ITATK. Yposens pekpeanioHHON Ha-
Tpy3KH, KOTOPBIM OTpa)kaeT MPUPOAHO-PECYPCHBIN
MOTEHIIMAaJl TEPPUTOPHUH B 3aBUCUMOCTH OT 3HAUCHUH
IpeAeIbHBIX aHTPOIOTEHHBIX HATPY30K, OIpEAeHsIeTCs

o ¢opmyne (3):

R=NJS, 3)

rae R — ypoBeHb PEKpealMoHHON Harpysku; N, —
KOJIMYECTBO MOCETHTENEH 00BEKTOB pekpeanuu; S, —
IUIOIaAb pekpeanuoHHoi tepputopun ITATK.
PacueTHoe 3HaueHne coctaBmiIo 55 denr./ra. Janee
B pabotre ObUT NPEIUIOKEH TOIX0M, KOTOPBIH BKIIOYAI

R =NJS, (2) B ceOst yBeNMUCHHUE TUIOLIAAN PAcCCMaTPUBAEMOH TeppH-
Taoa. 1. KonmuectBo nmocerureneit [IATK «51610HeBbIH camy». OpraHn30BaHHBIE BXOABI
KonuuectBo
Homepa Konuuectso
TIpomexyTKH BpeMEHH JUIs O[CUeTa KOJIMYeCTBa BBIXOJISILIINX
OpraHUu30BaHHBIX o BXOJAIIHNX o
BXOJUAILIMX M BBIXOASIIHUX TIOCETUTENCH, IEHb — BpeMsi . oceTuTenei,
BXOZIOB IIOCETHUTENCH, Yel.
Yel.
1 25 23
2 22.07.2022, BocKkpeceHbe 16 10
Bpewms:
3 15:00-16:00 7 3
4 21 19
Bcero 69 57
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I:)(::)d;: X (umpora) Y (monrora)
1 37,8523 557656
2 37,8532 55,7662
3 37,8507 55,7668
4 37,8502 557666

YesioBHbBIE 0003HAYEHHS

®1 — Bxomw B IIATK
B  — OcCTaHOBKH HA3eMHOTO TOPOACKOTO

: MACCaKHPCKOrO TPAHCIIOPTa
77/ — I'panuup [IATK

O — Paanyc nocrynsoctn
ot Bxoz0B [TATK

EmmN  — [paHMILBI pacCMaTPUBAEMOTO
paiioHa

Puc. 1. Kapra-cxema opranusoBanubix Bxoz0B [TIATK «SI610HeBbl# cany u Tabauna aTpuOyToOB KOOPAWHATHOMN HNPUBSI3KU

Bx070B B [TATK

TOPHH 3a CUET PEOpraHU3alK 30HbI 3aCTPOMKH MHOTO-
KBapTUPHBIMH KHUJIBIMH JIOMaMH B 30HY O3€JICHEHHOU
TEppUTOPUH 00I11eTo MoNb30Banust [19], a Takxke parpo-
HaJIbHOE MCIIOIBb30BaHIE CMEKHOM TEPPUTOPHH OBIBIIICH
ITATK «JIK Mup». IIpoektom 3ariannpoBaHo (HopMH-
poBaHue Tpex QYHKIMOHATIBHBIX 30H: R, — OydepHa,
R, —pekpeanronHnas, R, — Clel1aabHOro Ha3HaYeHus .

PexpeaninoHHble HArpy3Ky Ha BhILICTIEPEUNCIICH-
Hble (DyHKIOHAJIbHbIE 30HbI YCTAHOBJICHBI B IIpeesax
HOPMATHBHBIX 3HAYEHNH, a IMEHHO: 1o R, = 100 yes./ra,
R,=504en./ra, R, = 10 9en./ra.

Yen.
6

5
4
3
0 J

[\

—_

B cooTBETCTBHY C MPOCKTHBIMH IUIOIIAISAMHE U yCTa-
HOBJICHHOW PEKPEAIOHHON HATPY3KOU Ha KaXKIytO 30HY
1o opmyre (4) OBLT IPOBENICH pacdeT MOCETUTENCH:

N=R-S, “)

rae R — Ha3HaueHHas PeKpeallMoOHHAs Harpys3Ka Ui
JIAaHHOM 30HBI, Yes/ra; S, — IIIOIIa/b 30HbI, Ta.
Htorossle pacueTHBIe mapaMeTphbl MPOSKTHPY-
eMBbIX (YHKIHMOHAIBHBIX 30H Ha Tepputopun [TATK
«S16moneBbIi camy» MpUBENEHBI B Ta0M. 2.
KonmuecTBo eqMHOBPEMEHHBIX TOCETUTENEN B CO-
OTBETCTBHU C MPOEKTHBIM (DYHKIIHOHAIHHBIM 30HUPO-

Bxon 1 Bxon 2

Puc. 2. KonmnyecrBo nocerureneii [ITATK «SI6moHeBbI# cany

Bxon 3 Bxon 4

! TpamoctpouTtensHblii koneke Poceuiickoit @enepanun ot 29.12.2004 Ne 190-®3 (pen. ot 30.12.2020). URL: http://www.

consultant.ru/document/cons_doc LAW 51040/
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PacueTHble napameTpbl QYHKLUMOHAABHOIO 30HUPOBAHMUS 03EAEHEHHOH TEePPUTOPUU

~ C. 109-119
LeHTpaAbHOM Yactu roposa Peytosa
Tabu. 2. UncneHHble napaMmeTpbl NPOSKTUPYEMbIX (PYHKIIMOHAIBHBIX 30H
Hopmarunas IIpoexrHas KomangectBo IInomanp
OyHKIIMOHATbHAS 30HA peKpeanoHHast peKpeanoHHast MMOCETUTETICH, (YHKIIMOHAIBHO 30HEI,
Harpyska, Jen./ra Harpyska, gen./ra Yell. ra
Bybepnas 6onee 100 100 800 8
Pexpearrionnas ot 50 1o 100 50 275 5,5
CrneuunanbHas 10 50 10 20 2
Hroro 1o 100 1o 100 1095 15,5

BaHueM ITATK cocrasur 1095 yen.

Ha ocHoBe monyueHHBIX UYHCIEHHBIX Mapa-
METPOB NPOEKTHPYEMbIX (DYHKIMOHAJIBHBIX 30H
OBUT0 pa3paboTaHO MPOEKTHOE (PYHKIIMOHAIBHOE 30-
Huposanue tepputopun ITATK «S16moHeBbIl cany,
IpeAcTaBIeHHOE Ha puc. 3.

a

__.yni/lua Hexpacos

ez

[IpoexTHOEC QYHKOMOHANBHOC 30HUPOBAHHE
ITATK «516noHeBBIH cajy» B paMKaX JaHHOW pabOThI
OBLIO HAIPaBJICHO HA COXpaHEHUE OJIATOIPHUATHOIO
(hyHKIHOHUPOBAHHS B CHCTEME €IUHOTO KapKaca ro-
pona, a Takxe pOpMHUpPOBAHHE YCTONYMBOTO Pa3BH-
THSI TEPPUTOPUH TOPOJIA B IIETOM.

YesoBHBIE 0603HAYEHHST
I'paHMIa TEPPUTOPUY *+sssssss
Bydepnas 3ona —
PexpeannonHnas 30Ha |
CreunanbHas 30Ha [

Puc. 3. IIpoektHoe npemnoxenne ynkiponansuoro 3ounposanus [TIATK «S6monessiii caa». M 1:5000

SAKJIIOYEHHUE U OBCYXAEHUE

CeronHsi CTAaHOBUTCS MOHSATHO, YTO (PyHKIHO-
HaJlbHasg TpaHC(HOPMaLHs NIPUPOJHO-aHTPOIIOTEHHBIX
TEPPUTOPUAIBHBIX KOMIIJIEKCOB, PACIOJIOKEHHBIX
B TOPOJICKOI1 UepTe, Hen30eKHa, YTO MIPUBOJNT K U3MeE-
HEHUIO IPUPOJHOrO Kapkaca ropoja. Beicokuit temn
pOCTa YUCIEHHOCTH HACEJIECHUS U yBEIUUYEHHUE YPOB-
Hs1 aBTOMOOWJIN3AIIUH B TOPOJIE BHI3BIBAET YXYyALICHHUE
KadyecTBa rOPOJICKOM Cpelbl U BBI3BIBAET OCTPYIO IO-
TPEOHOCTH B YBEINYCHUN PEKPEALNOHHBIX PECYPCOB
B ropoze. MccnenoBanne ObUTIO HampaBlIeHO HA OTIpe-
neneHue pexpeannoHHoi Harpysku ITATK «S6mo-

HEBBIN cal» U OLIEHKY PEeKpeallMOHHON eMKOCTH s
HOCETUTENEH, MPOXKUBAIOIINX B IPAHULAX JOCTYII-
HocTH. Ilo pe3ynbTaTamM NpPOBEIEHHOTO NMPOEKTHOTO
9KCIIEpUMEHTA aBTOpaMu ObLIO BhIsABIEHO, yTo [TATK
«S1670HEBEIH caf» NCHBITHIBAET MOTCHINATBHBIC PeE-
KpealMOHHbIe Harpy3KH, MPEBBIIIAIONINEe HOPMATHB-
HOE 3HAYEHHE, a PEKUM HCIONb30BAHUS TEPPUTOPUU
CYLIECTBYIOIUX (DyHKIIMOHAIBHBIX 30H HE COOTBET-
CTBYET 3adBJICHHOMY. [l pelieHus faHHOM 3agauu
aBTOPHI B paboTe paccCMOTPENIH OJHO M3 MPOEKTHBIX
IpeAnoXKeHuil QyHKINOHATIBHOTO 30HUPOBAHU, Ha-
npaBiieHHOE Ha (hopMUpOBaHUE KOM(OPTHOH ropoa-
CKOH cpellbl AJisl XKUTeJIel ropoaa.
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Calculated parameters for the functional zoning of green space

in the central part of Reutov P. 109-119

INTRODUCTION

One of the key approaches to the development
of populated areas is the direction of sustainable devel-
opment [1]. Consequently, creating a comfortable urban
environment with minimal impact on the environment
and human livelihood is a priority for urban planning
around the world.

The efficiency of the space planning organisation
of the city’s green systems is ensured through the op-
timal ratio of built-up and green spaces, the creation
of convenient pedestrian connections between green
spaces and residential areas, the combination of recrea-
tional and architectural and planning functions within
one area, the creation of large, spatially coherent intrac-
ity and suburban green spaces [2, 3].

The lack of development dynamics and proper
amount of recreational areas on par is a priority for
specialists involved in the formation of urban natu-
ral areas. The population density in Reutov is 12,278
people/km?. This level is higher than in St. Petersburg
and Moscow. The high population density in a rela-
tively small area inevitably affects the amount and
condition of green spaces [4]. The green space stand-
ard set by the World Health Organization (WHO)
of 50 m? for urban green spaces per inhabitant is not
fulfilled. According to the greening conditions, cities
where vegetation occupies less than 10 % of the city
area are considered to be bad, while cities with good
vegetation occupy 40-60 %. Normalized indices of as-
sessment of greenery in the city as a whole include
the indicator of greenery level of the development ter-
ritory and the share of green areas within the limits
of the city development [5, 6]. The level of greening
of the built-up area should be at least 40 %. The provi-
sion of public landscaped areas for residential areas
of the Moscow region — per 1 person — should be at
least 14.5 m?*/person. The share of large parks and for-
est parks in the structure of public green areas should
be at least 10 % [7].

According to the registration of citizens in Reu-
tov, the number of residents is more than 92 thousand
people. Under the WHO norm of green areas avail-
ability per 1 person in the city the percentage of green
areas is 26.7 %, which does not fullfil the WHO re-
quirements.

Therefore, a task aimed at increasing the green
area indicator of Reutov has been identified and solved.

MATERIALS AND METHODS

The NATC area under consideration is locat-
ed in the northern part of Reutov and is contiguous
with the city’s “Apple Orchard” Park. The NATC is
on the border of Pobeda Street, Sovetskaya Street and
Sadovoy proezd. According to Rosreestr, the land
category of the facility in question is defined as resi-
dential land, the permitted use is aimed at servicing

residential development. The area of the land within
the boundaries under consideration is 115.8 hectares.

An analysis was made of the legal and regulatory
framework governing the NATC, and various publicly
available cartographic materials were analysed. A sys-
tematic approach to remote sensing was applied, using
QGis software.

The research methodology included two stages
[8—10]. The first stage aimed at collecting, analysing
data, and the second stage involved processing the data
obtained and georeferencing the NATC area. The cal-
culation of visitors to the NATC territory was carried
out by the simple counting method [11, 12]. The fixing
of visitors’ passages through organized entrances was
conducted on a weekend from 3 p.m. to 4 p.m. (daytime
rush hour). Unorganised entrances were not considered
in the calculation of the number of visitors, Microsoft
Office Excel software package was used to plot the de-
pendence of the number of visits on time.

RESEARCH RESULTS

When conducting the study of recreational load,
the authors analyzed the number of potential and ac-
tual visitors to the NATC “Apple Orchard” in Reu-
tov. The calculation was based on the estimated value
of the population living in the aviability zone, which
in the work was defined by a radius equal to 500 m
from the organized entrances [13]. The number of po-
tential visitors to the park was assumed to be 10-15 %
of the population living in the NATC aviability
zone [14]. Thus, the number of potential visitors N
(people) was calculated according to the formula (1)
and amounted to 1,791 visitors.

N,=N,,/100 % - d, (1)

500

where N, is the number of people living in the NATC’s
aviability zone, people; d = 10—15 % — percentage

of the population living in the NATC accessibility area.
N,=17,919/100 % - 10 % = 1,791 people.

The recreational load in the area under consideration
R, (people/ha) was calculated according to formula (2):

R =NJS, )

where N is the number of potential visitors to
the NATC, people; S — NATC area, ha.

The calculated recreational load was 778 people/ha,
which in turn exceeds the normative value by more than
seven times in accordance with SP 42.13330.2016 “Ur-
ban Planning. Planning and Development of Urban and
Rural Settlements”.

In order to establish the exact value for recrea-
tional impact, the authors carried out a count of actual
visitors [15, 16], who passed through the central organ-
ized entrances shown in Fig. 1. The area under consid-
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eration is located within the boundaries of the red lines
of the street and road network, represented by local
roads, adjacent to Sovetskaya Street (entrances 1, 2), to
Sadovoy proezd (entrances 3, 4).

Table 1 presents the results of field studies
on the number of actual visits to the site under
consideration.

Having analysed the results obtained, it can be
concluded that the maximum number of visitors to
the NATC is observed through the second organ-
ised entrance, which is due to the direct proximity to
the residential area and the stops of urban ground pas-
senger transport. The authors have plotted the depend-
ence of the number of visitors by organised entrances,
shown in Fig. 2 [17, 18].

On the basis of the obtained calculated know-
ledge, the recreational load on the territory of the
NATC was calculated. The level of recreational

load, which reflects the natural resource potential
of the territory, depending on the values of the limit-
ing anthropogenic loads, is determined by the for-
mula (3):

R=N/S, 3)

where R is the level of recreational load; N, is the num-
ber of visitors to recreational facilities; S, is the area
of the NATC recreational area.

The calculated value was 55 people/ha. Further,
the work proposed an approach that included increas-
ing the area of the territory under consideration by re-
organising the development zone of apartment build-
ings into a zone of public greenery [19], as well as
the rational use of the adjacent territory of the former
NATC “DK Mir”. The project is planned to form three

Table 1. Number of visitors to the NATC “Apple Orchard”. Organised entrances

Number
Numbers of L . . . Number of ..
. Time intervals for counting the number of incoming and | . . . of visitors
organised . . . incoming visitors, .
outgoing visitors, day — time coming out,
entrances people
people
1 25 23
) 22.07.2022, Sunday 16 10
Time:
3 15:00-16:00 7 5
4 21 19
Total 69 57
==L PR
I i Entrance . .
: AN Number X (latitude) | Y (longitude)
1 37.8523 55.7656
2 37.8532 55.7662
3 37.8507 55.7668
4 37.8502 55.7666
Symbols
®1 — NATC entrances
B  — Stops of ground urban passenger
] transport
77/, — NATC borders
O — Accessibility radius from NATC
entrances
Emm= Boundaries of the area under
considerarion

Fig. 1. Map-scheme of the organised entrances of the NATC “Apple Orchard” and the table of coordinate attributes

of the entrances to the NATC

116



Calculated parameters for the functional zoning of green space

in the central part of Reutov P. 109-119

functional zones: R, — buffer zone, R, — recreational,
R, — special .purpose-zonel. .

Recreational loads on the above functional
zones are set within the normative values, namely
R, =100 people/ha, R,= SQ people/ha, R, =10 peop!e/ha.

According to the design areas and the established
recreational load for each zone, a calculation of visitors
was carried out using formula (4):

N=R-S, 4)

where R — is the assigned recreational load for the area,
people/ha; S, — is the area of the zone, ha.

The final design parameters of the projected func-
tional zones on the territory of the NATC “Apple Or-
chard” are shown in Table 2.

The number of one-time visitors according to
the project functional zoning of the NATC will be 1,095.

Based on the obtained numerical parameters
of the designed functional zones, the design functional
zoning of the NATC “Apple Orchard” territory was
developed, shown in Fig. 3.

Table 2. Numerical parameters of the projected functional zones

The design functional zoning of the NATC “Apple
Orchard” as part of this work was aimed at maintain-
ing a favourable functioning in the city’s unified frame-
work as well as shaping the sustainable development
of the city area as a whole.

CONCLUSION AND DISCUSSION

Today it is becoming clear that the functional trans-
formation of natural-anthropogenic territorial complexes
located within the city limits is inevitable, which leads
to changes in the natural framework of the city. The high
rate of population growth and the increasing level of mo-
torization in the city causes the deterioration of the qual-
ity of the urban environment and causes an urgent need to
increase recreational resources in the city. The study was
aimed at determining the recreational load of the NATC
“Apple Orcard” and assessing the recreational capacity
for visitors living within the boundaries of aviability. Ac-
cording to the results of the design experiment, the au-
thors revealed that NATC “Apple Orchard” is experienc-
ing potential recreational loads exceeding the normative

. Normative recreational | Design recreational Number of .
Functional area - Functional area, ha
load, people/hectare load, people/ha visitors, people
Buffer Over 100 100 800 8
Recreational 50 to 100 50 275 55
Special Up to 50 10 20 2
Total Up to 100 Up to 100 1,095 15.5
The man
6
5
4
3
2
1
0
Entrance 1 Entrance 2 Entrance 3 Entrance 4

Fig. 2. Number of visitors to the NATC “Apple Orchard”

'Town Planning Code of the Russian Federation of December 29, 2004 No. 190-FZ (ed. December 30, 2020). URL: http://

www.consultant.ru/document/cons_doc LAW 51040/
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sova Street

Symbols
Territory boundary
Buffer zone
Recreation area
Special zone

oooooooooo

Fig. 3. Design proposal for the functional zoning of the NATC “Apple Orchard”. M 1:5,000

value, and the mode of use of the territory of the existing
functional zones does not correspond to the declared one.
To solve this problem, the authors in their work consid-

ered one of the functional zoning design proposals aimed
at the formation of a comfortable urban environment for
city residents.

REFERENCES

1. Krasnoshchekova N.S. Formation of a natural
frame in the General plans of cities. Moscow, Archi-
tecture-S Publ., 2010; 183. (rus.).

2. Kurbatova A.S. Landscape-ecological analysis
of the formation of urban structures. Moscow, Smo-
lensk, Mandzhenta Publ., 2004; 400. (rus.).

3. Golub A.A., Strukova E.B. Economics of Envi-
ronmental management. Moscow, Aspect Press Publ.,
2005; 345. (rus.).

4. Kochurov B.I., Ivashkina I.V. Urban landscapes
of Moscow and their spatial transformation. Ecology
of Urban Areas. 2015; 2:48-54. (rus.).

5. Sokolov L.I., Shcherbina E.V. Urbanism and
architecture of the urban environment : textbook for stu-
dents. Institutions of higher education. Moscow, Acad-
emy Publ., 2014; 272. (rus.).

6. Trutnev E.K. About legal city regulation. Man-
agement of development of territories. 2007; 1.

7. Shcherbina E.V. Development of the system
of urban planning regulations to ensure sustainable
development of territories. Eurasian Union of scien-

118

tists. 2015; 5:166-168. URL: https://elibrary.ru/item.
asp?id=27326881 (rus.).

8. Ilyichev V., Yemelyanov S., Kolchunov V., Ba-
kaeva N. The practice of innovations in cities and urban
planning and development doctrine. Biospheric compat-
ibility: Human, region, technologies. 2014; 3:4-5. URL:
https://www.elibrary.ru/item.asp?id=22294104 (rus.).

9. Ilyina L.N. Quality of urban environment as a fac-
tor of sustainable community development. Property Re-
lations in the Russian Federation. 2015; 5:69-82. (rus.).

10. Shcherbina E.V., Gorbenkova E.V. Modern
approaches of urban development design o.rural settle-
ments and small cities. Biospheric Compatibility: Hu-
man, Region, Technologies.2018; 4(24):105-116. URL:
https://www.elibrary.ru/item.asp?id=37214226 (rus.).

11. Papush P.P., Marshalkovich A.A. Ensuring
the environmental safety of the territory in the process
of construction and operation of water sports facilities.
Ecology of Urban Areas. 2017; 1:62-68. (rus.).

12. Krasheninnikov A.V. Urban development
of residential development, a study of the experience



Calculated parameters for the functional zoning of green space

in the central part of Reutov P. 109-119

of Western countries : a textbook. Moscow, Architecture
Publ., 2005; 112. (rus.).

13. Egorova S.P., Krotova I.E., Marshal-
kovich A.S. Town-Planning Management of Urban Areas
with Account for Ecological Factors. Construction: science
and education. 2015; 3:1. URL: http://www.nso-journal.ru/
public/journals/1/issues/2015/03/1 Egorova.pdf

14. Legal zoning of the city. Introduction to
the problems of urban regulation in market conditions.
Ed. by E.K. Trutnev. 2nd ed., add. Moscow, Foundation
“Institute of City Economics”, 2002; 106. (rus.).

15. Shcherbina E.V., Danilina N.V., Marshal-
kovich A.A. Scientifically-methodical bases of
the building of the module “Designing the sustainable
town environment” in process of the education bach-
elor and master on direction “Urban planning”. Ecology
of Urban Areas. 2015; 1:70-74. (rus.).

Received January 13, 2023.
Adopted in revised form on March 1, 2023.
Approved for publication on March 13, 2023.

16. Tarasova N.P., Bednova O.V., Kuz-
netsov V.A. A system of urban conservation areas, and
sustainable development of a megalopolis. Ecology of Ur-
ban Areas. 2011; 3:12-17. (rus.).

17. Shcherbina E.V., Belal A.A. Features of attribu-
tion of territories of cities destroyed by the war. Zhilishch-
noe stroitel stvo/Housing Construction. 2020; 4-5:12-18.
DOI: 10.31659/0044-4472-2020-4-5-12-18 (rus.).

18. Sherbina E.V., Slepnev M.A. Ecological map-
ping at urban design natural-anthropogenic territorial
complexes. Ecology of Urban Areas. 2016; 2:92-97. (rus.).

19. Sherbina E., Danilina N., Vlasov D. City
planning issues for sustainable development.
International Journal of Applied Engineer-
ing Research. 2015; 10(22):43131-43138. URL.:
http://www.ripublication.com

BroNoTEs: Mikhail A. Slepnev — Candidate of Technical Sciences, Associate Professor, Associate Professor
of the Department of Urban Planning; Moscow State University of Civil Engineering (National Research Universi-
ty) (MGSU); 26 Yaroslavskoe shosse, Moscow, 129337, Russian Federation; ID RISC: 710075, Scopus: 57194451734,

ORCID: 0000-0001-5375-9940; SlepnevMA@mgsu.ru;

Nadezhda V. Mozgunova — student; Moscow State University of Civil Engineering (National Research
University) (MGSU); 26 Yaroslavskoe shosse, Moscow, 129337, Russian Federation; mozgynovaS5@icloud.com.

Contribution of the authors:

Mikhail A. Slepnev — scientific guidance, research concept, development of methodology.

Nadezhda V. Mozgunova — writing the source text, revision of the text, final conclusions.

The authors declare that there is no conflict of interest.

119

(L6) L NSSI'EL IO agponisieg



