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Annomayus. B cratbe paccMaTpUBAOTCSI OCOOCHHOCTH TPpaHC(OPMALHK MPOCTPAHCTBCHHBIX XapPAKTCPUCTHK
3aCTPOUKH MPH PAa3MEILCHHN CUCTEM O3CJICHCHHUS, UCTIOIB3yEMBIX KaK CPEACTBO (JOPMUPOBAHUSI KOMPOPTHOM
TOPOJCKOM Cpensl Mpu €€ ajanTaliy K KIMMATHIECKIM H3MEHEHHUSIM B yciaoBHsX rora [Ipumopckoro kpast.
[Tpu pa3paboTKe peruoHAIBHON MOJCIH MPOCTPAHCTBEHHOI OPraHU3aUy TOPOACKOI CPeIbl HA OCHOBE 3¢~
HBIX CHCTEM B JAHHOM HCCIICZJOBAHUH MPHHATA CTPATETHUs 3KOCUCTEMHOHN aJanTaliH, HCIIOIb3YIOLIasi CBOH-
CTBO MPHPOJHBIX CHCTEM T'HOKO pearupoBaTh Ha AMHAMHUKY KIMMATH4YECKUX M NOTOAHBIX ycIoBui. B pesyms-
TaTe MPOBCAEHHOTO HMCCICAOBAHHS Pa3padOTaHbl MPEIIOKEHUS MO (OPMHPOBAHHIO MPOCTPAHCTBEHHOMN
CTPYKTYPBI 3aCTPOMKH IMPU Pa3MCIICHHH CHCTEM O3CJICHCHHUSI B KIMMATHYCCKHUX yCIOBHUsIX fora [Ipumopssi.
[Toxa3zaHo, 4TO TONBKO HENMPEPBIBHAS CHCTEMa O3CJICHCHHS penbeda U 3MaHUI, KaK PaBHOMPABHOIO KOMIIO-
HEHTa TOpPOACKOIl Tomorpaduu, MpuaaéT aHTPONOTCHHBIM JaHAMAPTaM COMOCTAaBUMBIC C €CTECTBEHHBIMH
BO3MOYKHOCTH KOPPEKLUH JUCKOM(OPTHOH KauMaTHueckor cpenbl. [Ipeanoxena spycHast MOAEIb KIHMATO-
PETyIUpPYIONIEH CHCTEMBI TOPOACKON CpPebl HA OCHOBE MHTETPALUH TOPOIACKOH 3aCTPOMKH M PACTUTEIIBHBIX
cucteM. SIpychl NpeAIoKCHHON KIMMATOPETYIHPYIOLICH MOACIN OTIHYAKOTCS U3MCHCHHUEM XapaKTepa mpo-
CTPAaHCTBEHHOTO B3aUMOJEHCTBHS ITOPOACKOM 3aCTPOMKHU M PACTUTENIBHBIX CHCTEM B 3aBUCUMOCTH OT HX pac-
KPBITHSI ITO CTOPOHAM TOPH30HTA ¥ U3MEHEHHMSI IIOKA3aTeNei KITMMAaTHIECKUX (PaKTOPOB C POCTOM 3TKHOCTH
TOPOACKO#t 3acTpoiiku. J{is anpobauny NpeanoKeHHOro MOAX0Aa pa3paboTaH SKCIIEPUMEHTAIBHBIA MTPOSKT
YCTOMYMBOM K KIMMAaTUYECKUM U3MECHEHHSIM 3aCTPONKU, MHTETPUPYIOLIEH 3€IEHbIC CHCTEMBI, HA TEPPUTOPUHU
nonyoctpona lllkora, r. Bmagusoctok.
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HHi1, OMOKIMMATHYCCKAsI ApXUTCKTYPa, JOCTYIMHASI AJIsi IPUPOBI APXUTEKTYPa, TOPOA-OHOTOI
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Abstract. The paper examines the features of transformation of the spatial characteristics in urban develop-
ment when integrating greenery systems as a means of shaping a comfortable urban environment adapted
to climate change in the southern Primorsky Krai. In developing a regional model for spatial organization of
the urban environment based on green systems, this study adoptes the strategy of ecosystem adaptation, using
the ability of natural systems to respond flexibly to the dynamics of climatic and weather patterns. As a result
of the research, proposals for the shaping of the spatial structure of urban development through placing green-
ing systems in the climatic conditions of the south of Primorye have been formulated. It is demonstrated that
only a continuous system of landscaping terrain and architecture, as an equal component of urban topography,
gives anthropogenic landscapes capabilities comparable to natural ones to correct the uncomfortable climatic
environments. A level model of the climate-regulating system of urban environment, based on the integration
of urban development and green systems, is proposed. The levels of the proposed climate-regulating model
are characterized by the changing nature of the spatial interaction between urban development and green sys-
tems, depending on the orientation of formed green systems towards the horizon and changes in the indicators
of climatic factors with the increasing building height. To validate the proposed approach, an experimental
project of climate-resistant development integrating green systems was developed for the Shkota Peninsula
arca in Vladivostok.

Keywords: ecological urbanism, adaptation to climate change, green building systems, bioclimatic architec-
ture, nature inclusive architecture, biotope city
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BBenenue

Dkonornveckuii ypOaHH3M paccMaTpHBaeT BOCCTAHOBJIEHUE YTPAuY€HHBIX U (hOPMUpPOBaHHE
HOBBIX 3€JE€HBIX CHCTEM KakK OJMH M3 KIIIOYEBBIX KOMIOHEHTOB CTpAaTeruy aJanTaliy FOpoJCKOi
Cpeabl K KJIMMaTHYeCKUM H3MEHEHUsIM Ha OCHOBE YKOCUCTEMHOTO rnojaxoza (ecosystem-based adap-
tation). OTMe4aercs, YTO TPAAULMOHHbBIE PEIIEHHs 3aLIUThl TOPOACKON CPeabl OT HEraTHBHBIX IO-
clieACTBUIT HAOMIOaeMOl AMHAMUKY KJIMMara, OCHOBaHHbIe Ha (POpMUpPOBaHUM Cepoii HHPPACTPYK-
Typsl (00BEKTOB KalUTaIbHOIO CTPOUTENIBCTBA i MHIKEHEPHBIX CHCTEM ), THILIEHBI BO3MOKHOCTH THO-
KOI ajanTauuy K KIMMaTHYeCKUM W3MEHEHUSM B YCIOBHSIX HEONMPEAENEHHOCTH MPOEKTUPOBAHMUS,
TOIJa KaK YCTONYMBbIE PELeHHs HAaNpaBJIeHbl HA MOBBIIIEHHE CIOCOOHOCTH CIPABIATHCS C MOCIE-
CTBUAMM KJIMMAaTHYECKUX M3MEHEHUN M CaMOCTOATEIbHO BOCCTAHABIMBATBLCA MOCIE HAHECEHHOTO
ymep6a [1, 2, 3]. Cuctemsl 03eneHeHNs 31aHNI U MPIIETAIOMIE K HUIM TEPPUTOPHH SIBIISIOTCSA OC-
HOBOI (pOPMUPOBaHMS AMHAMHYHBIX JAaHAMA(PTOB TOPOACKON Cpelbl, KOTOpPbIE CIOCOOHBI HM3Me-
HATHCS U Pa3BUBATbCA B TOM K€ CTENEHU, KAK MEHSETCS OKPYXKarolllas HAaCc KIMMaTU4decKas cpeza.
OneiT (hopMUPOBaHUs TOPOACKON 3aCTPOIKN, MHTETPUPYIOLIEH 3€IEHbIE CHCTEMbI, TAK)KE MOKa3bl-
BAET, YTO MIPOCTPAHCTBEHHBIE XapPAKTEPUCTHKU HOBBIX, JOCTYIHBIX JJI MPUPOAHBIX CUCTEM TOPOI-
CKUX JaHAMA(TOB CYyIIECTBEHHO OTIMYAIOTCA OT TPAAULMOHHOW aHTPOMOLEHTPHYHONW TOPOICKOI
cpensl [4, 5]. B aTux ycnoBusax ananus cneunuky B3auMoaeiicTBUsA (POPMUPYEMBIX 3eIEHBIX CUCTEM
C TOPOACKOH 3aCTPOIKOIl B 4aCTU N3MEHEHUs IPOCTPAHCTBEHHBIX XapaKTEPUCTUK 3AaHUIN U MpHIIe-
raromeil K HIM TEPPUTOPHU SBIIAETCS aKTyaldbHBIM. B TaHHOII cTaThe aBTOPHI pacCCMAaTpPUBAIOT CH-
CTeMbI O3eJIeHeHMs (greenery systems) Kak 3JIeMEHThbl HEMPEPbIBHOI CTPYKTYPbl TOPOACKOTO JaH/I-
madra, BKIIOYAKOLIEH KaK MHTErpUPOBAHHBIE B aPXUTEKTYPY 3JaHHI pacTUTENIbHbIE COOOLIeCTBa
(popmupyromme 3enénpie acansl, KPOBIN, HHTEPbEPHOE O3EJICHEHHE), TAK U 3eNEHBIE HACAKICHNU,
pacnoyIoKEHHbIE HAa MPUIETAIOIIEH K 31aHUAM TEPPUTOPHUN.

Ponb cucrem o3eieHeHHun l"OpO)_ICKOﬁ Cpeabl B ajanTauuu
K KITHMATHY€CKHUM U3MEHCHHUAM

Ponb cuctem o3eneHeHus B agantauuu ropoAcKoil Cpebl K KIIMMAaTHYeCKUM U3MEHEHUSM Ce-
TOAHs OOIIENpPHU3HAHA U PACCMATPUBAETCS MPENMYIIECTBEHHO 110 TPEM HANPaBIECHUAM: PETyIHPOBa-
H1e 3¢ (exTa TenI0BOro OCTPOBA CHIKEHHEM MHCOALIOHHOTO MPOrpeBa, a3paLus U BETPO3aIluTa,
peryaupoBaHie BOJHOTO PeXuMa ypOaHU3MPOBAHHBIX TeppuTOopHii [3, 6, 7].
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3HAaYNTENbHAsA YaCTh COBPEMEHHBIX MCCIIEIOBAHHI MOCBSIIEHA PO 3eNEHBIX CUCTEM B pe-
T'YJIMPOBAaHUH MHCOJIALIMOHHOTO Meperpesa u ycTpaneHus 3¢p@exra ropoackoro TEmioBoro 0CTpoBa
(urban heat island — UHI), B Tom uucne u i perioHOB C YMEPEHHBIM M MYCCOHHBIM KJIMMAaTOM.
HccnenoBanust mpoBOAAT A pa3HbIX TUIIOB FOPOJCKOM 3aCTPONKU U YIMUYHBIX «KAaHBOHOB) C yué-
TOM CYTOYHOI U Ce30HHOI AMHAMUKH TEIUIOBOTO ICKOM(OpTa U BEIOPAHHBIX BAPHAHTOB KOHCTPYK-
nuii 3enéHbIix cucreM. IlpemnararoTcs BapuaHThl KOHCTPYKIUIT YIHMYHBIX U IPHUIOMOBBIX 3€JIEHBIX
HaCaKIEHMIl, NCCIIeYeTCs POJib BHEIIHUX CUCTEM O3€IeHEeHUs 3aHHil — 3e/IEHBIX KPOBEb U CHCTEM
BEPTUKAIBHOTO O3€JIEHEeHUs, KaK CPEeICTBA KOPPEKLIUH TEIJIOBOTO AUCKOM(OPTa B BHICOKOIUIOTHOI
ropoackoii 3actpoiike [8—11]. OTmeuaeTcs poib BEPTUKAIBHBIX 3€1EHBIX CUCTEM B YCIOBHIX I'Pago-
CTPOUTEIBHOTO OCBOEHUS CIIOKHOTO penbeda, Koraa paMereHne 3eJ€HbIX HaCaKIeHHI Ha mpuie-
raroueil K 31aHusM TePPUTOPHH 3aTpyAHEeHO [12].

3enéHple HaCa)KIEHUs, PEryINpPYIOLINEe BETPOBOHW pPEeXHM, B OOJBIINHCTBE HCCIEIOBAHUI
paccMaTpUBAKOT KaK JOMOJHUTENbHBII CIOCO0 CHI)KEHUS BBICOKHX TEMIEpaTyp yIHUYHBIX KAHBOHOB
Py CO3JaHUU a’palMOHHBIX Kopuaopos [2, 3, 13]. Uutepec npencrasaser uccienoBanue 1Ikoms
apxutekTypsl yHuBepcuteta B @yuwxoy (KHP), B koTopom nokasana aganTtuBHas pojib sIPYCHbBIX CU-
CTEM O3€JICHEHUs, COYETAIOLNX JPEBECHbIE, KYCTAPDHUKOBBIE HACAKIAEHUS M Ta30HbI, B YCIOBUAX
MYCCOHHOTO KJIMMaTa — UX CIIOCOOHOCTh YCHJIMBATH cla0ble BeTpa B jkapkue moroasi (¢ 0—1 mo 2—
5 M/C) M CHIKATh yparaHHble BEeTpa npy npoxokaeHnu Taidynos (¢ 50 no 10-20 m/c) [14]. Apesec-
HbI€ HACa)KAE€HUS BJIOJIb YJIHLI, B TUIOTHON FOPOACKON U MPUOPEKHOI 3aCTPOKE TAKIKE ONMUCHIBAIOTCS
KaK CpeCTBA JIETHEH BETPO3aLIMThI OT IITOPMOBBIX BETPOB [15—17]. Ponb 3enéHbIx HacaK AeHUN Kak
CpeACTBa PeryanpoBaHusi 3MMHET0 BETPOBOTO TUCKOM(OpPTA MPEeHMYILECTBEHHO pacCMaTPUBALTCS B
CBSI3U € 001Lei OLIEHKOI BETPO3aIIUTHBIX CBOWMCTB UX Pa3HOOOPA3HbIX KOHCTPYKIIHIA, BHE 3aBUCHMO-
cTH OT ce3oHa roza [18, 19].

Benymas ponb ropoACKHX CUCTEM O3elIeHEeHHs (APEBECHBIX MOCAN0K, BEPTUKAIBHOTO 03€e-
HEeHHUs U 3eNIEHBIX KPOBEJb) KaK YaCTH BOJHO-3€JIE€HOIH MH(PACTPYKTYphl TOPOJia B PEryIHpPOBAHUY
IITOPMOBBIX OCAJKOB U BOCCTAHOBJIEHUU T'MAPOJIIOTUYECKOTO PEKHMa FOPOJICKON Cpeapl TakKe He
BBI3BIBAET COMHEHHI1 U UCCIIeJOBaHA BO BCEM MHOTO0Opa3uu UX NMPHUMEHEHHs /IS JaHHBIX Ieneil B
YCJIOBUSX Pa3IMYHBIX KIMMATHYeCKHX 30H. Hambosee mupoko M3BECTHBI CIEAYIOLINE CTPATErnuu:
peryampoBaHue JTUBHEBBIX 0CaakoB (Stormwater design); OTBETCTBEHHBIN K BOJAHBIM PeCypcaM ro-
poxnckoii au3aita (Water sensitive urban design, WSUD); ropoackoe npoeKTupOBaHUE U Pa3BUTHE C
HU3KUM ypoBHeM BozzelictBusi (Low impact urbandesign and development, LIUDD); konuenuus
ropoaa-ryoku (Sponge city) [7, 20].

B oTeuecTBEeHHOI MPAKTHKE UCCIEA0BAHUIO POIH FOPOJCKHUX CHCTEM O3€JIEHEHHS U BO3MOXK-
HOCTHU MX MCIOJB30BAHUA Ul PETYIUPOBAHHS KIMMATHYECKOro IUCKoMdopTra ObUIH MOCBSIIEHBI
padotsr LITHUMII I'panoctpoutenscTBa moa pykoBoactsom C.b. Uucrtsakosoii. B ycnoBusix MyccoH-
HOro KimMara tora JlansHero Bocroka kaummaroperynupyromme GyHKIIN TOPOICKUX CUCTEM O3elle-
HeHusl paccMaTpuBanu B cBoux padorax E.B. ['onosansb, A.b. be3nenes, JI.U. Bapuenko, A.I1. Jle-
Byc, B.A. JleByc, B.M. YpycoB. BonocOopHbie XapaKTEPUCTUKH €CTECTBEHHBIX M aHTPOMOTEeHHBIX
nanamadTos BragusocToka ObLTH pacCMOTPeHBI B UccienoBanun [21].

Tunonorus BBICOTHBIX 3/1aHUI, HHTETPUPYIOMNX PACTUTEIbHBIE CUCTEMBI, MTOAPOOHO U3Y-
yena B padore K. Anp-Koamanu (K. Al-Kodmany) [22]. Bonpocsl B3auMoeiCTBUS CUCTEM O3€JIe-
HEHHsA U 00BEMHO-TUIAHMPOBOYHOI CTPYKTYPhI 3JaHUIN B 3aBUCHMOCTH OT BBICOTBHI HX pa3MeleHHs
¥ B CBA3M C AMHAMMKON KJIMMAaTUYECKUX BO3ENCTBUI 10 CTOPOHAM FOPU30HTa PACCMOTPEHBI B KOH-
LEN1H1 HeMPEePBIBHOTO 03eJIEHEeHNs BBICOTHBIX 31aHuil, npeanokenHoi Kenom Surom (Ken Yeang)
[4,7, 16]. K paGoTam 1aHHOTO HampaBlIEeHUs TAK)KE MOYKHO OTHECTH UcClienoBanus Xenbru daconH-
nep (Helga Fassbinder), Maiike Ban Ctunxayr u Maruaca Jlenepa (Maike van Stiphout, Mathias
Lehner), Boasdranra Baticcepa (Wolfgang Weisser), B.A. Hedenosa u B.H. JlorsuHoBa, B mpakTu-
4eCKOoil 00J1acTH — B EPBYIO OYepeib MOCTPONKH apXxuTekTopoB @puaeHcpaiixa XyHaepraaccepa
u Dmuno Ambaca (Friedensreich Hundertwasser, Emilio Ambasz). [lnsa cnenuduueckux ycioBuii
YMEPEHHO-MYCCOHHOT0 Kjnmara nodepexbs rora JlanbHero BocToka naHHBII BONPOC 10 HACTOSA-
LIEr0 BPEMEHHN He paccMarpuBaicsa. TakuM o0pa3oM, MOYKHO KOHCTaTHPOBAaTh, YTO K HACTOALIEMY
BPEMEHH KJIMMAaTOPETyINPYIOIINE CBONCTBA PA3IMYHbBIX TUIIOB CHCTEM O3€JI€HEHHS 31aHuil U TOpo-
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CKMX TEPPUTOPHIT N3yYEHBI TOCTATOYHO MOJIHO, M PE3YJIbTAThl HCCIEA0OBAHUI B JAHHOM 00JI1aCTH MO-
T'YT SBJIATBCS OCHOBOI TSl PACCMOTPEHHUsI 0COOEHHOCTEH MX MPOCTPAHCTBEHHOTO B3aNMOEHCTBUS C
rOPOJCKOM 3aCTPOIKON U MPUJIEraloIEel TEPPUTOPHUEH.

OOBeKTOM JAHHOTO UCCIIEA0BAHMS SABISIOTCS CUCTEMbI O3€JIeHEHHs 3/1aHNil U MpUjeraromei
K HUM Teppurtopun. IIpenmer uccnenoBanus — NpOCTPAaHCTBEHHAs! OPraHU3aLMs 31aHUI U IpUiera-
IOLIEN K HIM TEPPUTOPUU B YCIOBUAX ()OPMUPOBAHUS CUCTEM O3€JICHEHUs KaK OCHOBHOTO CPEJICTBA
BOCCTaHOBJIEHUsI OMOKIMMaTH4ecKoro komdopra. Llens nccnenoBanus — BbISBUTE OCHOBHBIE OCO-
OEHHOCTH MPOCTPAHCTBEHHOT'O B3aUMOJEHCTBUSA 3aCTPOIKH, MPIIETAIOLIEH K 3AaHUAM TEPPUTOPHH
1 (POPMHUPYEMBIX CUCTEM O3€JIEHEHNS B KIIMMAaTHYECKUX YCIIOBHX rora [IpuMopss, n Ha 3TOI OCHOBE
NPEeUI0KUTh MOJIETb IPOCTPAaHCTBEHHOM OpraHu3aly rOpOACKO Cpe/ibl Ha OCHOBE HHTETpallluy CH-
CTEM O3eJIeHEHHs KaK CPeCTBa KOPPEKLUHN AMHAMUKH KiauMara. MccrnenoBanne onupaercs Ha KOH-
LENIHI0 TOpoaa-0MOoTOoNa, PACCMATPUBAIOILIET O HATIPABJIEHHO (POpMUpPYyeMBbIe TPOCTPAHCTBEHHBIE Xa-
PaKTEPUCTUKH TOPOACKOIl Cpeasl Kak a0MOTHYECKYI0 OCHOBY ()OPMHPOBAHUS KIMMATOPETYINPYIO-
IIUX 3€JIEHBIX CUCTEM.

CucreMbl 03€JICHEHUS 3MAHUHA
KaK 4aCTh HENMPePbIBHOM CHCTEMbI 03eJIECHEHHSI TOPOACKOMH Cpeabl

B xonuenuuu ropona-6moromna u eé ananorax (Nature Inclusive Design, mpupomo-uHTerpu-
pPOBaHHAsA ApPXUTEKTYpa, aPXUTEKTYPHO-TaHAMmAPTHAS PEKOHCTPYKLMS TOPOICKOI Cpeabl U Ipyrue
[23-25]) HeT npuHUMNUATBHBIX PA3IUYHil MeXAY Tonorpadueil MOBEPXHOCTH 3€MJIN U MPOCTPAH-
CTBEHHBIMU XapaKTEPUCTHKAMU 3aCTPONKHU, COBMECTHO BBICTYMAOLIMMHU B Kau€CTBe a0MOTHYECKOI
OCHOBBI (hOPMHUPOBAHUS MPHUPOIHBIX CUCTEM (3JaHHE — ropa, yIHLa KaK J0JuHA U T.1.). /laHHBIE
KOHLIETILUN PACCMATPUBAIOT peibed M 3aCTPOiKy KaK €IMHYIO CUCTeMY MPOCTPAHCTB U MOBEPXHO-
CTEl, U3MEHSIOIMNX BETPOBOM, MHCOMSUMOHHBIN, BOJHBINA PEKUMBI TOPOJACKON CPeabl, a CIeI0M —
XaPaKTEPUCTHKH €€ TETIOBOro KoM(opTa, 1 Onpeaensonmx GopMIpOBaHIE XapaKTEPHBIX IS TO-
POACKUX TEPPUTOPUIT paCTUTENIBHBIX cO00IecTB (puc. 1).

TPANULIOHHAS MOAIENb NPVPONONON30BAHMS AHTPOMOLIEHTPUYHAS MOJENb " KOHLIENLWMS rOPOfA-EMOTONA

A-UCXO[IHbI/ PENbE® B - ECTECTBEHHBI NAHAIWAGT € - AHTPOMOTEHHBI IAHAWAGT D - FOPOA-BMOTON AT e —

Puc. 1. KoHuenuusa ropoga-61MoTona: MICTOKU - TPaAMLIMOHHAsA MoAeNb NPUPOAONONb30BaHUS;
COBpeMeHHasi aHTPOMNOLeHTPUYHAsA MOAielb; FOPOACKas 3aCTPOMKa Kak abuoTuueckas oCHOBa
BOCCTaHOBJIEHUA NPUPOAHBIX cUCTEM (rpaguka: KasaHues 1.A.)

Fig. 1. The concept of a biotope-city: traditional model of nature management; modern anthropocentric
urban model; buildings as an abiotic basis for the restoration of natural systems (graphics: Kazantsev P.A.)

B ycnoBusAx rpaaoCTpOUTENBHOIO OCBOCHUS TEPPUTOPUM 3aCTPONKA 3HAYUTEIBHO YBEIHYH-
BaeT IUIOIIAb AKTUBHOW MOBEPXHOCTH TOPOACKOTO JaHAmadTa B CPaBHEHUU C MPeoOpa3yeMbIM
€CTEeCTBEHHbIM, NCXOHas (hopMa MPOCTPAHCTB U XaPAKTEPHCTUKU MOBEPXHOCTEH (anpdeno, mopu-
CTOCTb, LIEPOXOBATOCTh U AP.) KApAMHAIBHO MEHSIOTCA. B HOBBIX JKMIIBIX paiioHax ruiomanb ¢aca-
JIOB BBICOTHBIX 3/1aHUi1, MX CTHJIO0ATOB M MOATOPHBIX CTEH MOXKET COCTABIATH 10 MOJIOBHHBI U Oosiee
UCXOJHOI MIOImAAN OCBauBaeMoil TeppuTopuu. I103T0My B COBpEMEHHOI 3aCTPONKE B U3MEHEHHE
NapaMeTpOB BETPOBOI0, HHCOISALUMOHHOTO U BIAKHOCTHOTO PEKUMOB PACTET BKJIAJ «BEPTUKAIBHOM
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COCTaBJIAIOLIEN» MPOCTPAHCTB TOPOACKON Cpenbl. Bpixoas 3a rpaHuiibl BOAOPA3AELIOB TOPOACKUX
XOJIMOB M X PaCTHTEIBHOTO MOKpPOBa (hacagbl MHOTOSTAKHBIX 31aHHI B3aUMOJEICTBYIOT C TOTO-
KaM¥ BETpPa, BJIarl U MHCOJISALMH, U3MEHAS UX XapaKTePUCTUKU U MPOELUPYs AUCKOM(OPTHBII MUK-
POKJIMMAT Ha MeleXO0HbI PYC TOPOACKON Cpebl.

Tak, mpu 10Xe ¢ BETpOM Ha HaBeTpPeHHbIe (acaasl U MOANOPHBIE CTEHKH BbIMaaaeT B 1,5—
3 pa3a Oouble BJIary, 4eM Ha KPOBJIM; CKOPOCTh BeTpa mepen (pacagamu Ha ypOBHE 3eMIIM PACTET
WM CHWXkaetrcs B 1,5-2 pa3a; MHTEHCHMBHOCTH COJIHEYHON paaMaliy, MPUXOASIIENHCS 3UMON Ha
CTEHBI F0’)KHOW OPUEHTALMH, BbILIE €€ 3HAYEHU, MPUXOAAIINXCSA HA TOPU30HTAIbHBIE TOBEPXHOCTH,
B 2-5 pa3, eé oTpaskeHHe OT PaCKpPBIThIX HA 0T BUTpaXkeil popmupyet nepen (hacaaom 30HbI HHTEP-
MUH C MHTEHCUBHOCTBIO 00ydenus 10 1,5 u Oonee pa3 Boiie (POHOBBIX 3HAYEHUI; pa3HULA B UHCO-
JSLUOHHOM TIPOTPeBe U1 OPUEHTUPOBAHHBIX HA IOT U 3aT€HEHHBIX MOBEPXHOCTEN 3UMOI MOJKET J10-
crurath 30°C u Oosee, yBnakHEHHE TEPPUTOPUU TEPE] HABETPEHHOM MOPCKOMY MYCCOHY CTEHOM
BBILIE, YEM Ha y4aCTKaX, HAXOIAIIUXCS B BETPOBON TeHH, U T.A. [26-30].

HecmoTrpst Ha KauecTBEHHBbIE M3MEHEHUs IMPOCTPAHCTBEHHBIX XapaKTePUCTUK TI'OPOJCKOM
cpenbl, MPON30IIEeAIINE 3a MOCIeAHNne 15 neT, B COBpEMEHHOM NPaKkTHKe o3eneHeHns Biaagusocroka
MPOLIECC MPOEKTUPOBAHMSA 3€TEHBIX cucTeM HAET B 2D-popmare, B ropu30HTAIBHOI MPOEKLUH TIPH-
JOMOBBIX TEPPUTOPHIT U 31aHMii. B TO Bpems kak 04eBUAHO, YTO ()OPMHUPYEMBII B YCIOBUAX HU3KO-
ropHoro penbeda nodepexns aHTpornoreHHslii nanamwaprt — 3to «ianamadr 3D», u cBoiicTBa ero
KJIMMaTUYECKOI yCTOIYMBOCTH OINPEAESAIOTCS BCEM KOMILIEKCOM NMPOCTPAHCTBEHHBIX XapaKTepH-
cTUK ()OPMHPYEMOIl apXUTEKTYypHO-TaHAAa(THONH cucTembl. B ycrnoBusx HaOmr01aeMOi TUHAMUKI
KJIMMATa JJIsi COXPaHEHHs] OMOKIMMAaTH4eCKOTr0 KOM(pOPTa TOPOACKOI Cpebl HeMpepbIBHAS CHCTEMA
03€JIeHEeHNs BEPTHUKAIBHBIX M TOPH30HTAIBHBIX MIOBEPXHOCTEN OyzeT Oonee 3¢ dexTHBHA, BEIBOIS HAC
Ha COMOCTaBMMOE C €CTECTBEHHBIMH JIaHAIIa(TaMi COOTHOLLEHHUE TUIOIa/el TOBePXHOCTel penbeda
1 TOBEPXHOCTEI, 3aHATBIX PACTUTENBbHBIMH CUCTEMaMU. TeM caMbIM HeNpepbIBHAs CCTEMa 03€eJIeHe-
Hus penbeda 1 31aHui, KaKk paBHOIIPABHOIO KOMIIOHEHTA rOPOACKOit Tonorpadu, crnocoOHa BEpHYTh
AQHTPOMNOT€HHBIM JIaHAMAa(TaM COMOCTaBUMBIE C €CTeCTBEHHBIMU BO3MO)KHOCTH PETYTHPOBAHUS THC-
KOM(OPTHOI KIMMATUYECKO cpenpl. Takke OYeBUIHO, YTO AJIsi OLEHKU CTENEeHN BOCCTAaHOBJIEHHSA
TJIOTHOCTH CUCTEM O3EJI€HEHUs B TOPOACKON Cpe/ie MPOLEHT O3€IEHEHNA B HOBOM 3aCTPOIKE JOJIKEH
OBbITh pacCUYUTaH OT BCEH aKTUBHOI MOBEPXHOCTU aHTPOMOreHHOro Janamadra (puc. 2).
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CUCTEMbI O3ENEHEHWA B TOPU3OHTANBHOM MNPOEK LA HOBAR AKTVBHARA NOBEPXHOCTb, COOP!
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COOTHOWEHWUE CUCTEM O3ENEHEHUA U HOBOW AKTUBHOW NOBEPXHOCTW AHTPOMOMEHHOO NAHAWASGTA, COOPMUPOBAHHOWM MHOMOITAXHOM 3ACTPONKOM

Puc. 2. YBenuueHue akTUBHOM NOBEPXHOCTU aHTPOMNOreHHbIX NaHAwWadTOB B CPaBHEHUU
C UCXOAHbIMU €CTEeCTBEHHbIMM (rpaguka: KazaHues M1.A.)

Fig. 2. Active surface of anthropogenic urban landscapes increase in comparison
with the natural landscapes (graphics: Kazantsev P.A.)
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B pernonax ¢ MyCCOHHBIM M OIM3KHM K HUM KJIMMATOM, JUI KOTOPBIX XapaKTePHbI BEICOKNE
CKOPOCTH BETPA B COUETAHHHU C JIMBHEBBIMH OCAIKAMHU, BAYKHYIO POJIb B COXPAHEHNH OMOKIMMaTHYe-
ckoro kompopra Oyner urparb GOpMUPOBAHUE SAPYCHOM CTPYKTYPBI KIMMATOPETYIUPYIOLIEH CH-
CTEMBbI TOPOJCKOI CPeAbl, COOTBETCTBYIOWICH APYCHON CTPYKTYPE PA3JIMYHBIX TUIOB TOPOACKOM 3a-
ctpoiiku [4, 31]. YuuTeiBas n3MeHEHNE KIMMATOPETyIUPYIOMINX (DYHKUNI 3€EHBIX CUCTEM B 3aBU-
CHUMOCTH OT 3aHMMaeMOT0 MMM BBICOTHOTO YPOBHS, CI€AyeT 0)KMIaTh M3MEHEHUs XapakTepa Mmpo-
CTPaHCTBEHHOT'O B3aMOJIENCTBUS CHCTEM O3€JIEHEHUs U 3aHIMMaeMbIX MU TOBEPXHOCTEN 3AaHUI U
B LIEJIOM Tepepacnpenenenne GyHKIUN peryJIupoBaHus KIMMaTa MEXAy Cepoil u 3enéHoi uadpa-
CTPYKTYpPOIi TOPOJCKOH 3aCTPOiKU. B yCIIOBUAX pe3KOro KOHTpacTa CTOPOH TOPHU30HTA TaKKe HE0O-
XOAUMO NpHUHUMATb BO BHUMAHUE U3MEHECHUE COPTaAMEHTA 3€JIEHBIX CUCTEM M HUX PaCKpbITHA BO
BHEILHIOI CPeAy B CBSI3U C U3MEHEHHEM HalpaBIeHUs U NHTEHCUBHOCTHU AEHCTBUS BEKTOPHbIX KITH-
MaTH4eCKnX (PaKTOPOB — MHCOJIALMH U MPE00IaJar0LIX MYCCOHHBIX BETPOB B COUETAHUU C MHTEH-
CHBHOCTBIO BbINAI€HU aTMOC(epHbIX ocaakos [32, 33].

IIpuémbl NPOCTPAHCTBEHHOH OPraHU3AHH 3aCTPOHKH HA OCHOBE 3€JI€HBIX CHCTEM
¢ Y4€TOM KJIMMATHYECKOr0 KOHTPACTAa CTOPOH FOPH30HTA

Jlns MyccoHHOro KiamumaTta 10KHOro IIpumopest XapakTepHO AMaMeTpalbHOE pa3anydue 3UM-
HHX CEeBEpO-3alaJHbIX U JIETHUX FOr0-BOCTOYHBIX PyMOOB IO BETPOBOMY BO3JEICTBUIO U BbIMaje-
HHUIO aTMOC(EepHBIX 0CcaaKkoB. TakiKe MyCCOHHAs LUPKYJIALUSA BO3AyXa ONpeaensieT HHTEHCUBHOCTb
3MMHETr0 COJIHIA U 00JbIIYI0 001a4HOCTh B JIeTHUI nepuon [28]. B cBoro ovepenb, MUKPOKIMMATH-
YeCKHe KOHTPACThI ()OPM HU3KOTOPHOTO pebeda nodepexbs, CBsI3aHHbIE C M3MEHEHNEM BETPOBOTO,
MHCOJISILIOHHOTO U, KaK CJIECTBUE, BIAKHOCTHOTO PEXHMOB, SBJIAIOTCS OJHON U3 OCHOBHBIX IPHU-
4YIH HA0JTF01aeMOT0 Ha K0JKHOM mnodepexbe [Ipumopss paznoodpasus guronenosos [34]. s obec-
neyeHus TpedyeMbIX YCIOBUil mpou3pacTaHus (OPMUPYEMOTO PACTUTEIBHOTO COOOIIECTBA MOIEIIH-
pOBaHKHE NPOCTPAHCTBEHHBIX XaPAKTEPHCTUK APXHUTEKTYPHOro OOBEKTa Takxke OyaeT CBA3aHO C
HEOOXOAUMOCTBIO PEryJIMPOBAaHNS BETPOBOTO, HMHCOJSLMOHHOTO M BIQXKHOCTHOT'O PEXKUMOB C y4é-
TOM COpPTaMEHTa BCTPAaUBAE€MBIX CUCTEM O3eleHeHus [32]. B 3aBucuMOCTH OT IPOCTPAHCTBEHHOI
CTPYKTYPBI TOPOJCKOI 3aCTPOMKU MOKHO BBIZCIUTH HECKOJIBKO THIIOB JIOKAJIBHBIX CUTYALUl, OTJIH-
YAIOLINXCS HANPABJIEHUEM H CKOPOCTBIO BETPOBOTO MOTOKA M 00ECTIEYEHHOCTHIO COTHEUHBIM U3ITY-
yeHueM. [ KakI0i U3 JIOKauii B3aNMOIEHCTBIE apXUTEKTYPHOI (DOPMBI U HHTETPUPYEMBIX 3€-
NEHBIX CHCTEM OyIeT pa3IHYHbIM.

Bemposoii pesicum:

C yuérom romoBoil IMHAMUKH CE30HHBIX MYCCOHHBIX BETPOB OKEAHMYECKOrO U KOHTHHEH-
TaabHOTO MPOUCXOXKACHUS U UX MUKPOKIMMATUYECKON M3MEHYMBOCTBIO MPH B3aUMOJEHCTBUH C
(bopmamMu HU3KOTOPHOTO penbeda MOIKHO BBIACTUTD CIEAYIOIINE OCHOBHBIE JIOKALIUH, BIHAIOIINE HA
pelleHne BHEIIHUX 3€1E€HBIX CUCTEM M UX B3aUMOCBS3b C apXUTEKTYPHBIM ITPOCTPAHCTBOM:

1. CunibHBIE 3UMHHUI CE€BEPO-3anaaHblii U FOTO-BOCTOYHBII JIETHUIT BETPa, CO CKOPOCTBIO 00-
nee 5 M/C B TeYEHHE TO/A.

2. [Tpeobnanaronmii CUIBHBIN CEBEPO-3aMaaHbIN BETEP 3UMOIA.

3. Ilpeobnanaromuii CUIBHBIN FOr0O-BOCTOYHBIIT BETEP JIETOM.

4. CrnaxeHHOe BETPOBOE BO3JeiCTBHE ¢ mpeolianaroieii CKOPOCTbIO BETPOB CeBEPO-3amai-
HOTO ¥ FOTO-BOCTOYHOT'O HAaNPaBJIEHUs HE BbIIIE 5 M/C.

[Tpuémbl MHTErpaLK APXUTEKTYPHOI (POPMBI M BHEHIHUX 3€TEHBIX CHCTEM B 3aBUCHMOCTH
OT U3MEHEHNUs1 HHTEHCUBHOCTU BETPOBOTO BO3/1EHCTBHS MOYKHO MPEACTABUTH CIEAYIOIM 00pa3oMm:

1. Bo3aeiicTBue BeTpoB ABYX pymMOOB (CeBepo-3amaaHblii 3MMHUI M FOTO-BOCTOYHBIN JIEeT-
HUI1): — OpraHu3auus yKphITOrO CO BCEX CTOPOH BBICOKMMHU CTE€HAMH MPOCTPAHCTBA «BEPXOBOIO»
cana; — [1-o0pa3nas ¢opma 31aHMA pa3BEPHYTA 3aKPBITOI CTOPOHON K XOJOAHOMY BETPOBOMY IO-
TOKY, C MPOTHUBOMOJIOKHOM CTOPOHBI JIETHUI BETEP DKPAHUPYET «AKypHas» CTeHA, — 3aMKHYTBIIl
KOHTYpP BHYTPEHHEro JBOpa Ha YPOBHE 36MHOI OBEPXHOCTH.

2. [Ipeobnanarouiee Bo3aeiicTBHE BETPA 3MMHEr0, CEBEPO-3aafHOr0 HaPaBIEHUs: — MOIY-
3aMKHYTBII KOHTYp CaJla BEPXHEro spyca, BBICOKUII mapaneT Wi HaJCTPOlKa Ha KpPOBIIe SKpaHUPY-
10T BETPOBOIl MOTOK; — TEPPACUPOBAHHBII CaJl, OpPraHM30BaHHbII HA NOJBETPEHHOI CTOPOHE 3/1aHNUs,
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10KHBIN (hacax opOpMIIEH PaCTHTENbHBIMU CTYMEHSAMH, MOJAHUMAIOIIMMUCS 10 BEPXHErO YPOBHS;
pacTeHus Ha KPOBJIH CIYXKAT JOMOTHUTEIBHBIMU 3JIEMEHTaM U, SKPAaHUPYIOIIMH BETPOBOM MOTOK; —
BO3BBILIAOIINIICS 00BEM 3MaHNSA KaK BETPO3AILMNTHBIN SKPaH, YCTAHOBIEHHBIN MOMEPEK BETPOBOTO
NMOTOKa (BBITAHYTast opMa 3TaHMS).

3. [Ipeobnanaromiee BO3AEHCTBIE BETPA JIETHETO, FOrO-BOCTOYHOTO HAIIPABIIEHUs: — YCTPOIi-
CTBO CETYaThIX KOHCTPYKLIMIT Ha BEPXHMX ITAXKaX C CE30HHBIM PaCIpeieleHIeM PaCTeH T, — rajepen
Ha CBOOOIHBIX dTaXKaxX, OrpaHNYeHHbIE MepHOPHPOBaHHBIMHU (IBIIALMMI) CTEHAMH, KOTOPbIE TAKkKe
MOTYT COAEPIKATh «BKUBIEHHYIO» PACTUTEIBHOCTh; — PACKPHITHE BHELIHErO KOHTYPA 34aHUS M €r0
JOTIOJTHEHHE dJIeMEHTaMH 0J1aroyCTpONCTBa, TAKMMHU KaK apKaJibl, HABECHI, M0 KOTOPBIM MOTYT MOJ-
HUMAThCS IPEBECHBIE JTNAHBL.

4. CrnaxxeHHOE BETPOBOE BO3EHCTBHE: — CBOOOAHOE (hOPMUPOBAHHE APXUTEKTYPBI 31aHHS,
OrpaHHYeHHOe TPeOOBAaHMAMH a’palUy MPOCTPAHCTB. 3eIEHBIE CUCTEMBI SBISIOTCSA CPEACTBOM IIe-
pepacmpeaeneHus ciaadbiX BETPOBBIX MOTOKOB MPH MPOBETPHBAHUH.

B ciydasx, koraa BETpOBO€ BO3AEHCTBHE CTIaXKEHO penbe)OM MIIH OKPYIKaromei 3acTpoii-
KOI, BBICOKHME KYCTAPHUKHU U TPABbI, BEICA)KEHHbIE HA KCIUTYaTHPYEMBIX MOKPBITUAX, CIOCOOCTBYIOT
00pa30BaHMIO MOCTOSHHBIX BO3AYIIHBIX MOTOKOB. bromornyeckue mpoueccsl, MpOUCXOAAIINE B pac-
TEHMSIX, BBI3BIBAIOT OXJIVKACHUE BO3AyXa. BemencTBie pa3HuLbl TeMIepaTypsl MKy O3€IeHEHHOM
U 3aCTPOEHHOI TEPPUTOPHAMHU TAKKE MPOUCXOAUT MEpeMelieHne BO3AylHbIX Mmacc. CkaTHas
KPOBJIS C PACTEHUSAMH BOCIIPOM3BOINT €CTECTBEHHYIO TOMOrpaduio, A1 KOTOPOH XapakTepHO ABH-
JKeHUe BO3JyXa BBEPX IO CKJIOHY B TEMIYI0 noroay (puc. 3, tabdmn. 1).

MOAENb B3AUMOAEVCTBMS OEbEMHO-NPOCTPAHCTBEHHOM CTPYKTYPbI 3[AHW
U CUCTEM UX O3ENEHEHWA C YYETOM BETPOBOIO PEXXUMA

NOSEPX-OCT, OTEPHITAS HA CEBED —c|i e B | p-p=ep  nOEPRHOCTL OTRPHITAS FA OO-BOCTOR
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Puc. 3. Mogenb B3auMoaencTBus 06 bEMHO-NPOCTPAHCTBEHHOM CTPYKTYPbl 3aHUI U CUCTEM
MX 03e/IeHeHUs C YYETOM BEeTPOBOro peXxuma lora Mpumopsbs (rpapuka: LLusaH A.FHO.)
Fig. 3. Interaction of the geometric parameters of the building and its greening systems, taking into account
southern Primorye wind regime (graphics: Shiyan A.Yu.)
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Taoauna 1/ Tablel

IIpeanaraemoe pacnpenejieHHe pacTeHHIl BHEIIHHX CHCTEM 03€eJIeHEeHHS
00LIeCTBEeHHBIX 30aHHH ¢ Y4éTOM BeTpoBOro Bo3aeiicteus (x Puc. 3)
Proposed distribution of trees and shrubs of external greening systems of public buildings taking into account
wind exposure (to Fig. 3)

I[MOBEPXHOCTHD,
OTKPBLITAA
HA CEBEP

I[MTOBEPXHOCTHD,
OTKPBITAS
HA IOI'0O-BOCTOK

I[MTOBEPXHOCTHD,
3AKPLITAA
C CEBEPA

[TOBEPXHOCTHD,
3AKPBITASA
C IOT'O-BOCTOKA

CuinpHbIE KOHTHHEH-
TaJIbHbIC BETPA MPCUMY-
IIIECTBEHHO CEBEPHBIX
pym60oB

CupHBIC MOPCKHE
BCTPa MPCHMYILIC-
CTBCHHO BOCTOYHBIX
pymM060B

3aKpBITHIC OT CEBEPHBIX
BCTPOB, IPOIyBACMBIC
BETpPaMH APYTUX PyM-
6oB

3aKpBITHIE OT FOr0-BOC-
TOYHBIX BETPOB, MPO-
JyBacMbIC BETPAMHU
JIpyrux pymoos

TpaBstHHCTBIH sIpyC

Baman THXOOKCaHCKUiA
Cenym moOEroHOCHBIH

Actnns0a kuTalickas
JIunus moHuKaromas

3Bepo0oit OompLIOi
Cenym Cemnbckoro

Jlunus aBypsinHas [Tarpunus ckabmoso- HI1pOKOKOIOKOIBYHK
CuHIOXa JIBHOLBETKOBASI

Muoronosxka cubup- . JIUCT. Kp.
HluToBHHK amypCKHii

cKast [Tonsiae Crennepa ["ereponanmyc

JlaBanna y3konucTHas
Wpuc BocTouHsIH

JpeBecHO-KyCTapHUKOBBIH SIPYC

DICYTEPOKOKK KOTFOUUI
Bepeckier menkouseT-
koB. KusnnpHuk uepHo-
TUTOJH.

Criupest cpennsis

CocHa ropHas

Wnem ropHstit

Knén menkomuctHei
Jluma Take

HIunmoBHnK MakcumoB.
MosxkeBeIbHUK JaypCK.
Kusunpauk Onectsimuii
Crmpest sMoOHCKas
CocHa rycTouBETKOBas
MosxkeBEITBHUK
TBEPABIIA

S10moHsI MaHBUKYPCKast
WnpM MeIKOTUCTHBIN

nnoBHUK naypckuit
Jlecneneua nByxuBeTHast
Pononenapon octpoxo-
HEY.

Jlemmua pa3HonucTHas
SlceHp HOCOMUCTHBIN
Jy0 MOHrOnbCKHit
['pymia yccypmiickas
Tonons Genbrit

Bostpeimank Makcumo-
BHYA

Kanuna Capxenra
Knén npupeunstit
Crupest UBOUCTHAS
CocHna kopeiickas
SIceHp MaHBWKYPCKHH
Psi6uHa amypckast

WBa Genmast

[Mpennoxenue Ha ocHoBe nanubIX: Bacumok B.K., bapkanosa B.1O., Bpuiy A.9D., Bpum JI.J1., Ypycosa B.M.

Huconayuonnwiii pesicum:

Obecnieuenne ypoBHS IOCTaTOYHOTO COJIHEYHOTO OCBEILEHHS /IS Pa3BUTUS PACTEHHI SBIIA-
€TCsl OHMM M3 BAKHBIX (haKTOPOB MPH MPOEKTUPOBAHUM CHCTEM o3eneHeHus. C apyroii CTOpPOHBI, B
caJax Ha MCKYCCTBEHHBIX OCHOBAHMAX BOSHUKAIOT TPYAHOCTH MPH SKCILUTYaTALNH, CBA3aHHBIE C TIepe-
IPEBOM MHCOJIMPYEMBIX Y4aCTKOB B JIETHUE COJIHEUHBIE JHU M BBIMEP3aHHEM I'PyHTa B TEHEBOU 30HE
3umoii. [Tondop cuctem BEpTHKAIBHOTO O3€/IeHeHNs B OOJIbIIel CTeNeHN 3aBUCUT OT YPOBHS HHCOIS-
LI TIOBEPXHOCTH U CBSI3aHHBIX C HUM YCJIOBUSMH TEMIIEPATYPHOrO PeXUMa U BIAXKHOCTH (puc. 4).

KonuuecTBo moyuyaemMoro cBera 3aBUCHT OT MHOTHX (DaKTOPOB: MOJIOXKEHHs COJTHIIA BO Bpe-
MEHH JIHS U TOJja, OPHEHTALIMH U YIJIa HAKJIOHA TIOBEPXHOCTH, OKPYKEHHs pACCMaTPUBAEMOT0 MeCTa.
HanGonbiee KOTMYECTBO CBETA MPUXOAUTCS HA KOJKHBIE TOBEPXHOCTH, @ TEMJIA — HA FOr0-3araIHble
(Mo HampaBJIEHUIO TeTMOTEPMUYECKOii ocn). BocTounslii 1 3anaaHsblii hacaasl TAKKe MOIYYarOT pas-
HO€ KOJIMYECTBO TeIUla B TEYEHHE I'OJa: JIETOM TeMIlepaTypa BOCTOUHBIX MMOBEPXHOCTEN HUXKE, TaK
KaK YTPEeHHss POca WIM TYMaH 3aLUIIAI0T UX OT COJIHEYHBIX JIy4eil, 3MMOIi NHCOJISLIMOHHBIN 1 TeM-
nepaTypHbIil KOHTPACT BBIPABHUBAETCA. MOXKHO BBIAECTUTH OCHOBHBIE JIOKAJIBHBIE CUTYALMH TIO TO-
JOBOMY XOJY MHCOJISILIHOHHOTO PEeXKUMA:

1. 30bITOYHAs MHCOALMSA JIETOM HAa BEPTUKAJIbHBIE U HAKJIOHHBIE MOBEPXHOCTH 3aMaJHOIl
OpHEHTALHH.

2. N30bITOYHAs MHCOISLUSA JIETOM Ha TOPU30HTAIbHbIE M HAKIIOHHBIE TTOBEPXHOCTH C PaCKpPbI-
THEM Ha H0)KHBII CEKTOpP FOPH30HTA.

3. Msrkast ”HCOISILMSA JIETOM Ha BEPTHKAJIbHBIE U HAKIIOHHBIE IOBEPXHOCTU BOCTOYHOI OPHEH-
TaLuu.

4. TeneBble MOBEPXHOCTH CEBEPHOI OPHEHTALMH, MJIU TOBEPXHOCTH, 3aTEHEHHBIE NPYTUMHU
oObeKkTamMu.
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