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Upnph  dwpnupuwylbnmppub  dkp phlwpupwlmb  wnbjbnnghwbbph  wnwelpugh
oinphhy hbwpun/np b pupdly jwhuswwywn Julbplnygpikpp [hpunk; gqpkpk pnpnp whah
Juinnyghkph hunlwp: Ppwip ppkig phuywhwywbwlwl b whnbowlwb wpuafbnipinibakph
htwn dEhunkn hophbjwdpughll puquuqub jnidmidbbph  hlupunpnienil £o uwnknénid:
Znpywémd  phuwuplynid ki «fulfuy nwlthp» hunlwljupglph Jppumlul
wnpwhdbwhwwnlnipintibbpp Jupgqupuonbph hwpiugsdwi Ukp:

Unwhgpuyhle puwnkp. Ipunmkiupy U plnkhupy  Jubuswwywn wwbhpblp, dwpqunuipwn,

upqulupg:

Quibwy mmwtthpubph qunutwpp dupnupuybnniput dke jhpwndb) £ ouwn huinig: Ujh
Junuowljut dudwbwlutpnhg dhowjuyph dwunbndldwt wjwinulju htwpputphg dthu L Enky:
Utq hwynth wwwndwlwt ophtwlubkphg Gu qhlynipunbbph jubwswywwn hwppwlubpp,
Swdhpwih Ywjundh wyghubpp 2Zht Pwplntnud, Jhpuibkph Juiwswwywn nwihpibpp Zhb
Zonunud b Zht Znttwuwnwinud: Quop «wyghtt mwtthph Jpw» [1, ko 18] nupdl) b dwdwiwlulhg
ohttmuipytunmh  wpphwlwt b hkpwbjwpuyhtt dnnbkgndutphg dkhp, nph juyt Yhpwonipmiup
puguwnpymd £ uh owpp wnwybmpiniubpny, dwubtwynpuybu.

1. ptuwwwhywbwlui.

- Jwbwy wwbhpp dpunnpunn E Jhpunwupdind dhsh 60% punuwydnipjnit, dhbspbn
unynpulju hwppe nwthputpp® pugudkun 1%.

- Quwbwywwuwwn  dwlbpbutt onhg GJwtmd E 10-20% thnph® »unphhy onuyhtt hnupt
wipgbjwlbnt hp hwnlnipjut.

- Juwpwé hp mkuwlhg' tkpsénid E dpuninpuiughtt mbnnudutph 50-90%-p, hulj dbugws
dwult wbhgimd £ juwbwy mmwtthph gpiuwdwjhtt okpunny, dwppynid b wdpupynud’ twynyg
onh Epypnpnuyhtt ognugnpédws htwpuwynpnipnit.

- wnwthph jutwswyunnudp duyuh winpunupdnudp tjuqtgunud £ 3 nf-ng b mmwutthph
dwjtwdblniumgnidp pupdpugumd 8 nf-ny [2].

2. wnbwnbuwui.
- wjt hwinhuwiumd E jpugnighs obpdwdblyniuhg otpw, hush ounphhy wwlwumd Eu
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Junnygh pwhwgnpddwt sSwpuubkpp.

- pniuwlub  okpwmt  EdEYnhynpEt wuwounwwind  E gpwdbklniuhy  shput
niyunpudwiniywlugny Swpwquyptphg b ohpduwyhtt nmuwwnwunidutphg' wjuuyhuny
Epupwdghking mwhph pwhwgnpddw dudljEwnp.

- wmwbpputph Yuwbws dJwlhbpbutbpp Gpyphtt o JEpunpupdund  phttwpupnipjut
wnpyniupnid Ykpugusd jubwswuyywn mwpwsputph dh dwup.

- unbnéynud ki mwthputph oginugnpéuwt unpwtinp httwpwynpnipniuutn [3]:
Ujunthwinbpd Jubwy tnwmhpubpt nitkt twb vh putth pughpubp, hwmnjuytu®

- pull Eppuig junnignidt nt pwhwgnpdnidp.

- npubp pujuljubwswth Swup Ynuunpnijghwubp i [4]:

Ukpjuwynidu wpwbdtugynd £ Juwbwy mwuhpubph 2 hhdtwwt wbuwly' pawnkiuhy o
Epuwnkiupy:

Plnkiupy mbkuwlp, npp Ynsynid £ wnmthp-wygh, nith hwuwn hnnuyjht skpn® 60ud, high
ounphhy htwpwynp E nquninmd vwnuppwynp, hwdbdwnwpwp dbs wpdwwnwiht hwdwlwupg
niukgnn pthtph, Swntph nknuljuynudp:

Epuwnkiupy jwuwy muhputpt niukt wybjh pupwly hnquyht okpn® 30ud, hbnbwpwp b
wykjh phpl Lt Fpwiugnid Yhpwnynn pniuwnbuwlubph phyp phy k. uhquuwpg, ubpnidubp,
dwnhlukp b qudwd pthtph npnowljh mbkuwlubp [3]:

Utp opkpnud Jwbwy wwuhpubpp Jhpwunth Bt nupdl] pugunuwwybu pnjnp wmhwyh nt
wwbwlnipjut jurnygutph hwdwp, wy pynud’ twb dwpqulijuwi: Fpwighg wnwbdtwgukup
hunjuwbu tnpdwy vynpuuwghtt vhonijubkpp, wuk) E pk’ dwpqunuownkpp, npnug ny dhuy
dbswpnhsp swsltpp, wyjh wnwudht dSwwjuhtt hwndwsubkp Yupbh b ubpgpudty «Guiuws
wyjghlkph» punuthpnid:

Ul 1, 2. Ihyjwu vwpqunuownp unuywhwpuynid, Ukpuplim

Skuliktip, ph Ukdwpnhsp wju Juenygubpnid hunnljwygbu hiywk v £ htupunp «quituy
wnwthp» uljgpnitph Yhpwnnipniup:
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Utpuhujh Qupuyuwhwpm punupnid 2009p.-ht wjupuybght hjwu dwpqunuonp
Estadio Omnilife (Estadio Chivas) phttmupupuljutt wphiwwnwipubipp: Uyt mknughubpt wiqutnid
Et Qubiws hpwpnthu (ul.1):

Uwpqupuownp  twpwgdsyt] b dpwbuhwgh nhquyubp Jdwé-Uwpp Uwuuniph b

dpwtiuhugh dwpnupuwbn 2wihl; Mnigkh Ynnuhg:

Uwpqunuownh widpnne swwip’ pugunnipjudp wpppniiwibph Susljh, jutuwsuyun k,
nph dwltpbup mipophtwl] Yhunwuh wwuhp b gununid wiphpmitwbbph nwl nbnunpgus
dwpqunupngh, hwuwpuwluwlwb mupwspubph’ pwimputph, pbunnputh, hunguhihg&h, 8500
wyunndbpbuugh hwdwp twhunbujws wjunjubqueubph b vywuwpldwi wy ukbpbph
hwdwp (ul4.2): Uju Jupnygh wnwihphtt mbnunpjws o bwb ophwdup wjuquubp, npnup
hwjuwpnid bkt wbdplweptpp’ dwpqunuonh qubgbph» pniuwjutnipjutt npnguwtt hwdwp:
Umnuhuny, wugtbiny upquupgh mul] nknunpus npiuwdwht oipnny b $hjuptpny® onipt
wigunid L wnwetiughtt dwppnud, huishg hknn oquuugnpéynid E dwpqunuonh uhquuwpgh
nopnquwl, hiyybu bwb hwiunbpdwpwtiubph nt vwthwtgnygubph hwdwnp [5]:

L

U3, 4. Hangzhou Sports Park dwpquipuzng Ul 5. «Unmppnipy vupququipwp “knhuiymi, Lwpwn
Swlisdnninid, Qhlwumml

2013p.-hu Jhplwumnwbh Zwisdnnt punupnid Ypwugyh Lnwnup wmbup mubgnn Hangzhou
Sports Park dwpqunupwunp: Uju twhiwgdyl) B NBB/  dhowqquyhtt Lwpunwpuybnwljut
unniphuwyh Ynnuhg: Uwpqupuownh swywp  pwpdp hwppwlh Jpu k (uy.3,4), nph uwnnpht
huwpibipnid mbnuuyws Lt wjunjuyubwntntp, dniunhytpu hunnpubihs, dwpquljub
hptph b wy pwunipubp: Uju wphbunwlwt ppiph hwdwp wwihp o hwtnhuwbnid
jutuwswyun hujuyuljut dwlbkptutbpp, npntp twl dwpqupuown wnwtnn phpninhubp b
wunhdwbwhwppulubp tu [5]:

Uppblt wyju mmwuph Lwupwph dwjpwpunup “nhuynid Jujupunyh wpiwphnid wnweht
unnpghniyu vupqunuownh shttwpwpnipiniup: Quuyws hp yuwonmntwlut « Zurw» mtduudwip®
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wju Ynsmd Bt twlb «lnnippnip» Uwupqunuownh qijuwynp wphpnitwt ghnth dwupgulht
ninnuwhuwjug npws sSwyjwy k, hull pwnunuownp  nbnunpusé k ghkntth dwljbpliniphg gusdp:
Uwpqunuownh «nwutihpp» ghiintth dwjuppuju k, nptt wdpnpouybu swslyws L Jubwsny (ul.5):
Ujuntn® wnweohtt whqud dwpqunupwnnid, junbknunpgtu onnpuhsutn [6]:

Uppuwuphnid pRInD hunonp
dwpqunuowntph wnphpnitwubph
wdktwnupud]us ntiunnpniljnhy
hwdwlupgp Epjuppbnniyu Jud
dbnwunulwb E: Fpwp (hund Eu.

1. honujhtt hhdpny, Yndphtwgws, bEpp
nphpntbwttph dh dwup mknuynpynud k
puwljuit phpnipju, Uniup’
wphbunnwlwt 1hgph Ypw, hsyhu twb
hnnuyhtt  nphpmitimtbp®  wphbunwljub

Ul. 6. «Elmy dwpqumuym, Bmuqfynu 1hgpny.

2. Eplhuppbunnut jud dbnwnulwb nphpnitwtbp’ jupnigywusé hwpp mbknutph pu.
3. Unuphtmugqws, bpp wphbunmwlwb hnnuyhtt thgpny wphpnibwbtbpp qniquygynid &
Epjuppbnnubk jud dbnwunulwut wphpnttwttph htiwn:

Uju wppht wjwinuuwt pupdws wnbhubuninghwubphg wwppbpynn uljgpnipubpny k
Jurnigynid  Ppughihwynd  Eco-Stadium  Janguito Malucelli dwpqunuop:  Ujunbn quygh
Yhpwnnipnit k qunb) thuyup, hull nphpnibwibpt wdpnnonyht swsljws tu uhquuwpgny (uly.6):
Lunbjunbtntptt  wtdhpwybu fnnht  wdpugduws  wjwundwuuk wpnpwlubpnd  Gu
Juquultpyywsé: Quwyws hp hwdbun swihbpht (wyb twppwnbudws b pugudbup 6000
hwiunhuwlwiuh hwdwp)' Eyn-dupqupuonp qubynd b wphiwphnid  wdbktwynipophtiuly
dupqunuownbph mwutyulynud [5]:

Uwpqujut hwdwihpubph, dwupqupuontph twhwugsdwt dbky swwn Juplnp b twb
hwinhuwlwuttph uwyuwuwpiuut juquulibpynudp: Zunjuybu  Jks  dwlbpbububp  Eu
qpuntginid wjunnjujutwnbn bpp:

Ppughihwyh Uwubjpun dwupqunuonh Jepujurnigdwt wpptwwnwbpubpp thpuntght
twl wunujubwnbtntph hwdwp jpugnighy Swjwh Junmignud: dbpphthu  wwuhpp
Jubwswuuwwnyly kot swslyl] vwunuppwynp swnkpny, opwyhtt hujuyuwlwt dulbkpbnypeny:
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Upgniipmid - puquuhwpl] wunjuywbwntnhtt vnnwgl] t phwluwb  onwihnumpjut
htwpwynpnipnil, pupkljupg b gpuyghs nkup, puptjuyydt) £ npubuynpuwght swpdnudp [7]:

Biutyny Jtpp pupunpws opptwljubph Jbpiménipiniuhg” jupbih Eiqpuljugty
htwnlyuyp:

e Tubtwswywwn duljiplnyputpp dupquijub junonp junnygubpnid Yhpwnkih o wwwnnn
ntunnpmiyghwttiph, uwyuwuwpldwt odwinwly wwpwépubph, wnnjuyuwbwwnbnbph
wnwbhpubph, unyuhull wphpnibwbbtph hwdwp: Ukpopyu wbkjuuninghwtpp pny; Eu
wnwjhu wiquu unnpghniyu dwpqunuown junnigh), nph  Swjwjuwyht nne hnphudwsépp
Jupbh £ JbEpwst) jutws opquithquh:

e Uwpqulub Juwpnygubph dkdwpnhsp swélbpnid twywwnmwlwhwpdwup £ oquuugnpsdby
jwbtwy wwbhputph hwwnljuwbu bEpunbuuhy wbkuwlp, npwyhuqh wnpnupugyh
ntunpniyghwttiph putiljugnidnp:

Upqwd 2hfwup Estadio Omnilife-h ophliulyny Yupkh kqpuljugiky, np pb” nbnbuwljui b pb’
phtuywhywiwljut wenidubpny tyuwwnwlwhwpdwp E pupind  dwpqupupwnbph  swduih
htwpwynphtiu Jks  dwlbplnypny jutwswyunudp:  Ukpu  punupwohtiwlui
hudwwnbtpunnnid ny pnnp dwupquijuit juenygubptt mbkt Swwjuyhtt jutuwswwyundwt
htwpwynpnipnit, htnbwpup wpwyl] Yphpwnkh E  puptind ppwutg  wwbhpubph
Jubwswuywwnndp, npb nith hknbju wpwybnpmniuubkpp:

Sunbkuwlu

- Iunonp dwpqupupwnbtpnid jnipupuiynip mmwuph vhquudwpgh ubkqntughtt thnthnjunipjut
hwdwp Swhiuymd i ks gnidwpubp: Uhquuwpgh dnnnijubpp hkpunnipjudp Jupnn Eu
wdkgyk) htug tnyt junnygutph nwuhpubpht b mphpnttwtbph ypu (nphpniiwttph
45 x 90ud suthtpp® tkpwnju) 45ud wpneh swthup, pny] £ mwjhu uvnwbw] uthqudwpgh
35x70ud wthpwdtown Unynijukp):

- Ubkbwpnhsp Yntunpnijghwtbph dwlbptutbphtt §ninwlynny wtdplbwepbpp Yhjumuydku
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widhpwybu nmwhph jutws quiqush Ynnuhg: Fputg wykignip Jupnn £ wdpupybtyp
hwwnntl ophwdup wjuquitpnid b ogurnuugnpsyt) dwpqunuonh vhquuwpgh nnnguwt
b odwinul] ukuptipmid mbtnbuwjut tywnwljubpnyg ogqurnugnpduws hwdwn:

Pumywhywiwlub

- Pwg dwpqulub juwpnygubpnud, dwubwynpuwybu dwpqunuownbpnid, wjnophuwl
Jubwy juytwnwpws mwuthpubpp jupnn b hwinhuwbtwg puptuyuwun dhjpndhowquynp
b Uhypnljhdw uinbnénn uplnp qgnpoént:

- Qubwys mwhpubpp jupnn Gu ogurnuugnpéyt) npuytu dwgiwdklniups otipun:

- Uwpqunuownbkph  wwbhpubph jwbwswwyuwn dwlbpbup Jwpnn L hwinhuwbug
wplwyuwownwui b onh okpdwumnhdwp tjuqtgunn vhong:

Ghnughwnuljuh

- Qwbwswywn dwlbpbnyph wnuynipmpiup b gpu ghon mbnungpnipniup hwdwihph
Juqunid nidmd £ dh pwpp hnphujwspuyhtt jughpubp: Zupp Juwbwsp (uhqudwpg,
dSwnupdptp’ dhsh 1d puwpdpmipjudp) wwpwbowwnnng dhowljju] hwppnippit b
hwinhuwinid  hwinhuwwnbtuh b dwpquliuit  Juenygh dhel: Zuwynuh L np
Epypuswthwlut dhliinygt swthtph dwpdhtp puigupdwl nupwsnipyut vk pujudnd £
wybiih thnpp, pwt Ypuljudtp wykih thopp jud ubn mwpwbdnipyut dke: Fupdp, 1,5-6-10d
Jwbwy qubquép (mEynpuwnhy pthiph nt Swnwwnbuwlubph wbkupny) dbnunud E
nwpwoénipjul Uke hnphgnuwlwut hwppwlutph b dwupquijut dkdwswduw) Junnygh
Swlwwnuyht  mnnwudhg  Swduwjubkph  hwlunpmpmitp: Uhlbbingt  dwudwbwly
hnphgnuwljut nt ninnudhg jutwsh wejumpmniip guujugus yupugqunud dknund £
Jupniguuyuwwnnudp® dhowyuypp htwpwynphtiu dnintgubnyg punipjubp, hbwnbwpwp’
dwpnnit:

JL./oie. Xauukan,
H.A.Qununzapan

HNPUMEHEHME 3EJEHBIX KPOBEJIb B CHOPTUBHBIX COOPYKEHUAX

Bnazooaps npoepeccy cmpoumensHvix mexHono2ull 8 COBPEMeHHOU apXumeKmype Cmano 803MONCHbIM NPUMeEHeHUe
03€/IeHEeHHbIX NOBEPXHOCMell NpaKmudecku 60 6cex munax coopyocenutl. OHu, HApady ¢ NPUPOOOOXPAHHBIMU U
IKOHOMUYECKUMU NPeUMYWeCm8ami, Co30aiom 603MONCHOCMb Ol PA3HOOOPA3HBIX KOMHOSUYUOHHLIX peuleHul. B
cmamue paccmampusaomcs 0Co6eHHOCMuU NPUMEHeHUs cucmem “3efiends Kposis” 8 NPpoeKmuposanuy CmaouoHos.

Knroueewie cnosa: sxcmencusnoe u unmencusHoe O3€jleHeHue, 03€JIeHEeHHble KPOoe6U, Cma()uOH, 2A30H.
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L.Dj.Khachikyan,
N.A. Chilingaryan

USAGE OF GREEN ROOFS IN SPORT BUILDINGS

Thanks to the progress of construction technologies, the use of green surfaces in contemporary architecture is
possible in almost all types of buildings. Along with environmental and economic benefits, they create an opportunity
for divers compositional solutions. The features of the application of "green roof" systems in the design of stadiums are
discussed in the article.

Keywords: extensive and intensive planting, green roofs, stadium, lawn.
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