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different areas of Ukraine (Ivano-Frankivsk, Lviv, Chernivtsi, Transcarpathian and Ternopil) and
the basic features that were formed from the moment of designing and acquired historically.
Keywords: functions, zoning, town hall, common buildings, historical factor.

Y]1K728:620.9 Mekep A.H.,
K.apx., ooyenm xageopu meopii apximexmypu KHYFA

IBanyenko A.C.,

cm. epynu ABC-63 kagpeopu meopii apximexmypu KHYBA

OCHOBHBIE ITYTHU NIOBBIINEHUSA SHEPT O3P®EKTUBHOCTHU
JKIMJIBIX 3JJAHUH U BO3SMOXKHOCTD JAJTBHEUIIETO PA3BUTHS
IMPUMEHEHWA NTHHOBAIIMOHHBIX SQHEPI'OCBEPET'AIOIIUX
TEXHOJIOT'WA B CTPOUTEJIBCTBE

AHHOTagI/IfII PaCcCMOTPCHBI  BOIIPOCHI AKOJIOTUYECKOMN OLCHKHN H BBI60pa
3Hepr0c6eperafoumx CUCTCM IIPpU IIPOCKTUPOBAHHUHN CTPOUTCIIBHBIX KOMILICKCOB.
KiroueBbI€ CJIOBa: CTPOUTCIILCTBO, SKOJOTHUA CPCAbI, CUCTCMbI 3Heproc6epe>i<eHH;1.

IloctanoBka mnpoOaembl. Ilocnegnue 150 15eTr dYenoBeUECTBO AKTUBHO
HCIIONB3YET JHEPreTHUYECKUE PECYPChl, KOTOPhIE B CBOEH OCHOBE HE SBISIOTCSA
BO300HOBIsIEMBIMH. CeroHs 000 COBPEMEHHBIN YEIOBEK MPEKPACHO MOHUMAET,
YTO Takas rio0OanbHas OJKCIUTyaTalds 3€MHBIX HEIp HEMUHYEMO TPHUBEIET K
3aKOHOMEPHOMY pe3yibTaTy — UX Ne(DUIIUTY, a YPOH, HAHOCUMBIN SKOJIOTUHU TIJIAHETHI
MHOTOYHUCJICHHBIMUA BBIOPOCAMH U 3arpsI3HEHUSMU OKPY>KAIOIIEH Cpelibl, B KOHEUHOM
UTOr€ NIOCTABUT HACEJICHHE HAIIEH TUIAaHEThl HA TPAHb BbKUBAHUA.

CoBpeMeHHbIE TMOJAXOJAbI K BBIOOPY H  PAlMOHAIBHOMY HCIOJIB30BAHHIO
HHEProcOEepPerarouX CUCTEM B apXUTEKTYPHOUH MPaKTUKE MMEIOT Ieldb 00eCeunTh
CO37JaHME KA4YeCTBEHHOM ©  0e30macHOM Juisl OKM3HHM U JCSATEIbHOCTU
MPOCTPAHCTBEHHOW CPEIBI.

AHaJIU3 MCCJIeI0BAHUN U MYy0IUKaNMii. AKTUBHO TeMa dHeprocOepeKeHus B
CTPOUTENBCTBE Havyalla pa3BUBATHCS BO BceM Mupe ¢ 70-X rogoB MpOIUIOr0 BEKa B
paMKax oOIIeil JTUHUM Ha SKOHOMHUIO SHEPTOPECYpPCOB M TMOSBUBIICHCS KOHIICTIIIHH
"ycToiunBoro pa3Butus’. JHeprodhHEKTUBHBIE 31aHUS KaK HOBOE HaIPaBJICHUE B
AKCIEPUMEHTAIILHOM CTPOUTENILCTBE MOSIBUIIUCH MOCJIE MHPOBOIO SHEPrEeTUYECKOTrO
kpusuca 1974 roma. OHHM cTalid OTBETOM HA KPUTHKY CIHEHHAIKNCTOB
Mexnaynaponno sHepretudeckoi koHpepenumu (MHUPOK) OOH B TOM, dTO
COBPEMEHHBIC 37]aHUsI 00JIaIal0T OTPOMHBIMH PE3EPBaMU TMOBBIIICHUS WX TEIMJIOBOU
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adpdexktuBHOCTH. B 3TOoM ke gmokimame  cnenuanuctoB  MHUPOK  Obina
chopMyaupoBaHa TJIaBHas UJIed YKOHOMHH SHEPTUU: DHEPropecypchl MOTYT OBITh
UCIOJIb30BaHbl  Oosiee  3(D@PEKTUBHO, €CIM MEpbl, KOTOPhIE OCYIIECTBUMBI
TEXHUYECKH, 000OCHOBAHBI YKOHOMUYECKH, a TaKKe MPUEMIIEMbI C IKOJIOTHYECKON U
COL[MAJIbHOM TOYEK 3pEHUsA, T. €. MCIOJb30BaHbl C MHUHHMYMOM HW3MEHEHHM
IPUBBIYHOTO 00pasa >KU3HHU [2].

[IpoekT mepBoro 3HeprodPPeKTUBHOrO 3/1aHUS HaYall OCYIIECTBISTHCS B 1972
rony B Manuectepe (mratr Hpro-Xommmup, CIIA) apxurexkrtopamu Hukonacom
Ncaakom u Duapro Mcaakom. Bropoe 3manue, KkoTopoe ObUIO 3alpOEKTUPOBAHO U
NOCTPOEHO Kak sHeprosddextuBHoe, - 310 30anue EKONO-house B r. Otanuemy,
Ounnsaaus. Yxke 30 ser Hazax B 000MX 3JaHMUSIX OBLIO MPEAYCMOTPEHO
WCIIOJIb30BaHUE TEIUIA COJIHEYHOW paJuali U BO3MOXKHOCTEH KOMIIBIOTEPHOM
TEXHUKHU [JIs YNpaBleHUs HWHXXEHEpPHbIM oOopynoBanueMm. llepBas TeHIEeHIIUS
MPOJIOJIKAET YCIEIIHO Pa3BUBATHCS, B TOM YHCIE JIa)K€ B TAKOW CEBEPHOW CTpaHeE,
Kak OUHISHIUA - HAlIpUMEpP, B SKCIIEPUMEHTAIIBHOM CTPOUTENBCTBE )KUJIOTO palioHa
VIIKKI B Xenbcunku, OuHISHONS, - a BTOpas TEHACHUHUS BBIPOCIA B KPYIIHOE
HalpaBJICHUE B WHKCHEPHUM 3[IaHUM, MOJy4HMBIIEE Ha3BaHHE "VHTEIEKTyalbHBIC
3nanus". 3a rofipl, MOCIEIOBABIIME MTOCIE YHEPTreTUYECKOro Kpu3nuca cepeaunsl 70-x
rOJIOB, 3aMa/IHBIM CTpaHaM yajioCh HE TOJILKO CTaOUIIM3UPOBAThH, HO U CYIIECTBEHHO
CHU3UTH POCT DHEPronoTpeOJeHUsT B CTPOUTEILCTBE. PaHbllie Apyrux HOBBIC
AHEprocOeperarone CTPOUTEIbHBIE HOPMBI M CTAHAAPTHl OBUIM TPUHSATHI Ha
roCcyJJapCTBEHHOM YPOBHE€ B CKaHJIWHABCKHX cTpaHax: B 1977 rogmy - B JlaHuu
(Danish BR77 standard) u B 1980 roay - B IlIBeruu (SBN-80, Svensk Bygg Norm).
B pesynprate x 1988 romy IlIBerusi cHHM3MIa €XEroaHoe MOTpeOJICHUE TeIia B
Kuibix 3aaHugaX Ha 28 TBTy uz 50 TB1'u B 1978-m, a [lanusa yxe xk 1985 roay
noTpeOisuiia Ha 28% MeEHbIe TEMJIOBOW JHEPrUM Ha OTOIUICHWE KUIbS TI0
cpaBHeHMIO ¢ 1972 rogom. JlaTckue U MIBEACKHE SHEPTOCTAHAAPTHI B CTPOUTEIBCTBE
70 CHX TOp OCTAIOTCS OJHHMH M3 CaMbIX JKECTKHUX B MHpe: Tak, mBeackuii SBN-80
naxxe B Havane XXI Beka Mo ypOBHIO CBOMX TpeOOBaHU MPEBBINIAT HOPMBI IPYTHUX
€BPOIEUCKUX CTPaH.

Bo BTOpoii nosnoBrHe 80-X ro0B COBMECTHBIMHM YCHJIUSIMU IiBena by Anmamcona
(Yuausepcutet Jlynma) u Hemenkoro apxutekropa Bombdranra deiicra (Institut fr
Wohnen und Umwelt) OblIM 3a10KE€HBI OCHOBBI HOBOT'O JSHEpProcOeperaroiero
MOAX0JIa B >KWJIMIIIHOM CTPOUTEIBCTBE - KOHLEMIMS TaK Ha3bIBAEMOT'O MACCUBHOTO
noma (Passivhaus). "IlaccuBHbie noma" W3HAYAIBHO TPOCKTHUPOBAIUCH WX
pa3paboTUMKaMH CIEIUaIbHO IS KIuMaTudeckux ycioBuil [lenTpanbHoit EBpomsr
W, corjacHo 0a30BOM wWjee, JOJKHBI OBUIM WCTIOJB30BaTh JJIs OTOIUICHUS
MPEUMYILIECTBEHHO JIMIIb BHYTPEHHHUE TEIUIOBBIE PECYpPCHl, UMETh MUHHMAabHBII
SHEProoOMEH C  OKpYyXKalwIed cpemoil (3a cd4eT  BBICOKOKAYECTBEHHOM
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TEIJION30JISIIIMK) W MaKCUMaJbHO YTWJIM3UPOBAaTh TEIUIO Bcex BbIOpocoB. B
COOTBETCTBUM C 3TOM KoHuenuuer B 1991 romy B Hemeukom J[lapmiiranre Obul
NOCTPOEH  TEpPBBIA  AKCHEpUMEHTANbHBIM  mporoTun  Passivhaus  (detbipex
KBapTUPHBIM KHIJIONW JIOM, BO3BEIIECHHBIM W3 CWJIMKATHOTO KHpIIUYa C HAPYKHBIM
YTEIUICHUEM CII0OEM TMEHOMOIUCTUPOIa TONUHON 40 cMm).

Haunnas ¢ 1996 roga (mocie Toro Kak pa3pabOTUYMKaMU JIAaHHOW KOHIIEIIIIUH
OBbLTM OKOHYATEIBHO JOBEACHBI JO yMa OCHOBHBIE TMPOEKTHO-KOHCTPYKTOPCKHE
pEelIeHUs] U co3/]aHa clielualibHas paboyasl rpyrna mo SKOHOMUYHBIM "MAaCCUBHBIM
nomaM") BO3BeJCHHE "MACCHUBHBIX" 3JaHUN TMEpenrio U3 IITYYHOH B CEpUUHYIO
ctaauto. Yxe Kk 1999 rony B I'epmanuu 6bu10 octpoeHo okojio 300 Takux JOMOB, K
koHIy 2000-ro ux 6su10 60see 1000, a mo maHHbpIM Ha Hadajo 2007 roga uMX YUCIIO
npeBbictiio 7000. Ecnu B camMoM Hayaiie CTpPOUTENbCTBA ASHEPTrod(hHEKTUBHBIX
3IaHUH, BIUIOTH 10 Hayana 90-x rogoB, OCHOBHON MHTEPEC MPEACTABISAIO U3yYCHUE
MEPOMPUATHUNA MO S3KOHOMUU SHEPIUH, TO yKe B ceperHe 90-X To/I0B LEHTP TAKECTU
MEePEHOCUTCSI Ha U3y4YeHHE MpoOiaemMbl 3PPEKTUBHOCTH HCTIOIL30BAHUS DHEPTUU U
MIPUOPHUTET OTIACTCS TEM SHEPTrOCOEPETAIONINM PEIICHUSIM, KOTOPhIE OJJHOBPEMEHHO
CIIOCOOCTBYIOT MOBBIIIEHUIO KauyecTBa MHUKpOKiIuMMara. Jlornyeckum 3aBepiieHueM
ATANoB pa3BUTUS JHEProdPGEeKTUBHBIX 3JaHUN CTajla MPAKTUKA CTPOUTEIHCTBA
Sustainable building. Takue 37aHUA COYETAIOT TPU B3aUMOCBSI3AHHBIX TOHSITHS:
KOM(OPTHBIM MUKPOKIUMAT MOMEIIEHUN, MaKCUMaJIbHOE HCIIOJIb30BAHUE SHEPTHU
MPUPOJIBI, ONTUMHU3UPOBAHHBIE SHEPTETUYECKUE DJIEMEHTHI 3/IaHUS KaK €JIMHOTO
LIEJIOTO.

CornacHo ucnosibzyemoil B ctpanax EC meToauke, )Kuiable JoMa C TOYKH 3pEHUS
IHEProcOEpeKeHUs Pa3esaioT Ha OOBIYHBIN JOM (TIOTPEOJICHHE YHEPTOPECYpPCOB -
400 xBtu B rog Ha 1 KB. M), IOM C HU3KHM dHepronoTpediaeHuem (menee 70 kBty),
"maccuBHbIA" (He Oonee 15 xkBtu) m "akrtuBHbIM qoMm". Tepmun "maccuBHBIN n0M"
O3HAYaeT, 4YTO OTOT JIOM JIOJDKEH H3JIy4aTh KaK MOXKHO MEHbIE Terja |
oOecrieunBaTh KOMPOPTHYIO TEMIIEPATypPy B MOMEIICHHUSIX KaK 3UMOM, TaK U JIETOM.
Jlocturaercss 9Ta 1elb C MOMOIIBI0 TETUIOM30JAIUHU, obecreunBaroieil "a¢dexrt
TepMoca', 3aKpbITOM CHUCTEMBbl OTOIUICHUS ¥ PEKyNepaTUBHON BEHTHIISIUU.
COOTBETCTBEHHO, B TAKUX JOMaX pacxoayeTcs noyTu Ha 80% MEHbIIE SHEPTHH, YEM,
HarpuMep, B HOBBIX 3JaHUSIX, CIPOCKTHUPOBAHHBIX B COOTBETCTBHH C HEMEIKUMH
TePMOM3OJISIIIMOHHBIMU  cTaHfapTamu 1995 rtoma (German Thermal Insulation
Ordinance-1995). UaeanoM sBIseTCS BO3MOXKHOCTH 00OTpEeBa IoMa TOJIBKO 3a CYET
yenoBeueckoro terna. Ceromus Passivhaus cumrtaercss BeayluM  MHUPOBBIM
CTaHAAPTOM C TOUKH 3peHUs YHEPT0dP(HEKTUBHOCTH (TIOMUMO OCHOBHOTO HEMEITKOTO
BapUaHTa CXOXHUE TPEOOBAHUS COJEPXKATCS U B JPYTOM MOMYJISIPHOM CTPOUTEIHHOM
CTaHJapTe HU3KOIO SHEepPromnotpedeHus - kanaackom R-2000).
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be3ycinoBHO, Bo3BeeHHE TakuX 3HEProddPEKTUBHBIX 3/1aHHMM, KaK 'TacCUBHBIC
noma'", TpeOyeT BecbMa CYIIECTBEHHBIX JIOMOJIHUTEIBHBIX 3aTpaT MO CPaBHEHUIO C
oObIuyHbIMU 3maHusMHU. OpHAKO, MO OIleHKaM uaeosnoroB Passivhaus, 3a moaTopa
JNECITUIIETUS, TPOIICAIIMX C MOMEHTa BBoja B cTtpod B 1991 romy mnepsoro
"MacCUBHOTO JIoMa", 3TH CBEPXU3JCPKKH YJAJOCh PE3KO COKPaTUTh: €CIU Ha
HavyaJabHOM ATarne Jyisl "BhICOK03(h()EKTHUBHOTO SHEPTOOCHAIICHU " 3JaHUI B CpETHEM
TpeOOBaJIOCh JIOMOJHHUTEIBHO BIOXHUTH Mopsiaka 50 ThIC. €BpO, TO CErOJHS OHHU
COCTaBJIAIOT OT 6 ThIC. 10 15 ThIC. €BpO (B 3aBUCHMOCTH OT Pa3MEpoOB JOMa: 4YeM
0oJIbIIIEC TOM, TEM MEHBIIIE CPEIHHUE JTOTIOTHUTEIBHBIE PACXO/IbI).

Uto kacaercs "akTHBHOTO joma'", TO OH IPEACTaBIseT COOOW CICAYIOIIUN 3Tam
pa3BUTHS "MAaCCUBHOTrO J0oMa'", KOTOPBIM B MPUHITUIIE MOXKET caM 00ecIeunBaTh ceOs
AJIEKTPOIHEPTUEH U TOpsYeil BOAOM. THUNHMYHBIM OCHAIIEHHWEM aKTHBHOTO J0Ma B
TOCJICTHEE BPEMS CTAHOBUTCS COJTHEUHBIM KOJUICKTOP JIJI1 HarpeBa BOJIbl, COJIHCUHAs
AJICKTPOCTAHIIMSI Ha €ro KphIle M TEIUIOBOM HAcoC, MPeoOpas3yoIuil HHU3KO
MMOTEHIIMAJIBHOE TEIJI0 3€MJIM MM OBITOBBIX CTOKOB B TOpsSYyr0 BOAy. To ecTh
HACTOAIINK "aKTUBHBIN JOM" (QYHKIIMOHUPYET ellle U B KAUECTBE JIEKTPOCTAHIINH.

Hear nyoauxkanuu.Takum oOpa3oM, IIeJbI0  JaHHOM palbOThl  SIBISETCS
paccMOTpeTh OCHOBHBIC ITYTH IMOBBIMIEHUS YHEPTrodHPEKTUBHOCTH KUJIBIX 3TaHUN U
BO3MOKHOCTH JaTbHEHIIICTO pa3BUTHSA MIPUMEHEHHUS WHHOBAITMOHHBIX
sHeprocOeperawImx TEXHOJOTHH B CTPOUTEIBCTBE C 0€30MacCHOM,JOCTYITHONH H
KOM(OPTHOI cpeoit oOuTaHusl.

OcHoBHast yacthb. Jlanee OyayT pacCMOTPEHBI YETHIPE KapIMHAIBHO Pa3IMYHbBIC
MHHOBAITMOHHBIC TEXHOJIOTHH YHEProCcOSPEIKCHUS 3TaHUH.

Asporenb. Adporeiib —3TO OJIMH W3 CaMbIX YJUBUTEJIBHBIX TEIJIOU30JISIIIMOHHBIX
MaTepuagoB, U3BECTHBIX Hayke. OH COXpaHAET TEIJIO TaM, IJIe €My M TMOJIOKEHO
OBITh, BHYTpH. Aadporenb Ha 1enbix 99 % cocTouT u3 Bo3ayxa, OH MPOIMYCKAEeT CBET,
HO TMPAKTUYECKU HE TMPOIyCcKaeT Tero. Takoe yHUKalbHOE CBOMCTBO BBI3BAHO
OCOOCHHOCTBIO €r0 CTPYKTYpHl. Adporeib MPOU3BOAMTCSA U3 JKEJIeoOpa3HOro
BEIIIECTBA — ITOY)KUJIKOTO, MOJYTBEPIOTO —Cyxas CyOCTaHIMS ICTIOYKH JTHOKCHIA
kpemuust SiO 2, okpy)€HHasg ciupTOM. UTOOBI BHICYIIUTD T'eJlb, CHUPT MO BHICOKUM
JABJICHHEM 3aMEHAETCS CKUKEHHbIM YriaekuciabiM razom CO2. Ilpu cHHXeHUU
JABJICHUS )KUAKAM TUOKCHU] YIJIEpO/ia MPEBPAIAETCs B a3, KOTOPBIA yJIeTy4YnuBaeTcs,
OCTaBJISISl KPOIIIEYHBIC BO3MYIITHBIC BKIIOYCHHUS —B THICSYY pa3 Oojiee TOHKHE, YeM
naytuHa. OHM cpa3zy ke NPEeBPaIlatoTCs B «COTHI 3aKATOTO BO3/TyXOM» TEILIA.

Absporenb —JIy4lIMid W3 CYIIECTBYIOIIUX H30JISITOPOB, HO MNPUMEHEHUE 3TOTrO
COBPEMEHHOI'0 KOCMHUYECKOT0 MaTepralia B OOBICHHOMN JXKM3HHU ITPOOJIEMATHIHO: TO
HE TOJBKO JOPOTOCTOSIIHI, HO U O4YeHb Xpynkud Mmarepuan. OgHO HaxXaTue —u
a’poresb MPeBpaIaeTcs B MbLIb, YTO HE MO3BOJIIET UCIIOIB30BaTh €ro B KaKOW OBI TO
HU OBLIO OTPACIH MPOMBIITICHHOCTH.
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Jlns mpuaHust adporesro MPOYHOCTHBIX CBOMCTB ObLIO HaWEHO MPOCTOE, HO T10-
CBOEMY BBIJIAIOIIEECS PEIICHUE —BIAKHBIM TeElIb TMOKPBIBACTCS MOJUIPUPHBIM
BOJIOKHOM, KOTOPO€ CIIY’KUT OCTOBOM JIJIsI MaTepuaja, MpujaaBas eMy MPOYHOCTh U
YAUBUTEIbHYIO THOKOCTh. KoHeuHBIM mpoaykT oOjamaeT BCE TeMH IKe
HEBEPOSATHBIMH HM30JIMPYIOIIUMHU CBOHMCTBAMHU a’poress, HO CTOMT B pa3bl JICIICBIIC
Marepualia, KOTOphIi jeTaeT Ha KpacHyro miaHeTy, 4To MO3BOJISIeT HAICAThCS Ha ero
BHEJIPEHUE B CTPOUTEIIbHYIO IIPOMBIIIJIEHHOCTD.

AbsporeneBblii TOKPOB HEBEPOSATHO IG(PEKTUBEH NPH H3OJISAIMU CTEH U KPBIII.
Onnako 30% TermoBbIX MOTEPh 3IAHUN MPOUCXOIUT Yepe3 okHa. Caeayromui mar —
clenaTh al’poreiab JAOCTAaTOYHO NPO3PavyHbIM M TMPOYHBIM, UYTOOBI OOECIEUUTH
TEIJIOM30JISLIUIO OKOH.

I'mOpuaHoe coJiHeYHOe OcCBelleHne.JTO €I OJIHA TEXHOJOTHs, KOTopas,
BO3MOKHO, OyIeT ClTIOCOOHA MPOJIUTh HOBBIM CBET HA KM3Hb ropojia B OYAyIIEM.

JlHéM ¥ HOYBIO 3JaHUS TMIOTJIOIIAOT DHEPTUI0, MO OOJBINEH YacTH, Ha
HMCKYCCTBEHHOE OCBEIIICHUE, 3aTPaThl HA KOTOPOE SKBUBAJICHTHBI TAKOMY KOJHUYECTBY
SHEPIruH, YTO MPOU3BOAMUT B TPU pa3a OOJbINE YIIECKHCIOro Ira3a, YeM BCS MHUPOBas
aBHAITUs —OCBeIIeHUE MOTpeOsieT 0ko10 20% MUPOBOI SHEPTHUH.

Kpyriocyrouno B oducax, ¢dabpukax, TOProBbIX IIacCca)kax BKIIOYACTCS
AJIEKTPUYECKOE OCBEIICHUE, B TOM YHUCJIE€ UM B JHEBHOE BpEMs, UYTO SBIISICTCA
HEJIOMYCTUMBIM ~ PacTOYMTENIBCTBOM. (OCHOBHBIC TMPUYUHBI  HEADDEKTUBHOCTH
TPAIUIIMOHHBIX JIaMIT HAaKaJIMBaHUS B TOM, YTO OHM IIPOM3BOJIAT TJIABHBIM 00pa3om
Tenao. B JIeNCTBUTENBLHOCTH TOJABKO 5% MOIIHOCTHM OOBIYHBIX  JIAMIIOYEK
npeoOpa3yeTcsi B CBET, a ocTalibHble 95 % —MnoTepsiHHOE TETIo.

B03MOKHO 7M1 MCHOIB30BaTh COJTHEUHBINA CBET JJIsi 00ECIIEYEHHSI €CTECTBEHHOTO
OCBEIIICHUS B Ka)XIOM TEMHOM YTOJKe Kaxkjaoro 3gaHusi? CBeT, MPOHUKAIONIUN B
OKHa —3TO BapHWaHT, HO MOJI HEMPABUJIBHBIM YIJIOM OH CIIEUT, KpOME TOTr0, OH HE
MO’KET IPOHUKATh BO BHYTPEHHUE TTOMEIICHHUS 3/IaHUiA.

CKOHIICHTPUPOBATh COJIHEYHBI CBET W II€pEHANpPaBUTh Jy4yd TyJa, TJ€
HEOOXOJIMMO OCBEIICHUE, MOYXHO C TIOMOIIBIO CHCTEMbI CPEPUUYSCKUX 3epKal,
MOBEPHYTHIX ONTUMAJILHBIM 00pa3oM. COJIHEUHBIH KOJUICKTOP —OO0JIBIIIOE TTEPBUYHOC
3epKajo, MpeIHA3HAYECHHOE JIJIi KOHIEHTpAlMd W TepeAadyd COJHEYHBIX JTydel Ha
MEHbIIIEe TI0 pa3Mepy BTopuyHOE 3epkano. OmHako OOJBIIMHCTBO 3€pKall
MIPOM3BOIATCS U3 CTEKJIA, a ChepuUeCKUe OYCHB JTOPOTH.

Kunrou k pemenuro —mactuk. [lmacTukoBbie 3epkana —aeiiéBas aJibTepHaTHBa, HO
mpobjieMa B TOM, YTO OHH IIIABATCA. 3a7ada —CIHPOCKTUPOBATH COJIHCUHBIN
KOJUIEKTOp, CIOCOOHBIN BBIZIEpKaTh Temmeparypy 65°C, mpu 3TOM OH JIOJDKEH
nmpopabdorath He MeHee 20 JieT, YTOOBI OBITh pEHTAOCIIBHBIM.
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B pesynbrare KOMOMHAIMM aKpPWJIOBBIX BOJIOKOH C OOBIYHOM IuIacTMaccou
MOJIy4aeTcsl MaTepuai, KOTOPbIM BBIIEPKUBAET BBICOKHME TEMIIEPATypbl —IJIACTUK,
HEOOXOIUMBIN I U3TOTOBJICHUS COTHEYHOTO KOJIJIEKTOPA.

[TmactukoBoe 3epkano ctout $100, B oTIUYHME OT CTEKJISTHHBIX aHAIOTOB, KOTOPBIC
crosat $ 3500.

[InacTukoBOe 3€pKajgo OuYeHb JKOHOMHYHO KOHIIEHTPUPYET CBET, HO s
3¢ (PEeKTUBHOTO (PYHKIIMOHUPOBAHUS OHO JOJKHO OBITh BECh JIEHb HAMpPOJIET
HaIpPaBJICHO K COJHILY, T.€. POKYCHUpPOBATbCS HA JBUXKYIICHCS 1IEIIH.

WuTennexkTyanbHas 4acTh 3TOM TEXHOJIOTMM —CIEslias 3a COJIHIIEM CHCTEMa,
KOTOpas MOTPeOIIIeT SJHEPTUH HE OOJIBIIE, YEM POXKAECTBEHCKAs TUPJSHAA, HO TOYHO
onpenensier wecro HaxoxzaeHus Connma. GPS-momyns  cucreMbl  TOYHO
YCTaHABJIMBAET CBOE MECTOHAXOXKJIEHUS Ha IUIaHETEe B JII0OOE BpeMsi CYTOK.
Wcnionb3yst 3TH TaHHbBIE, YCTPOMCTBO BBIUMCISICT TOUHBIN YroJl COJIHEUHBIX JTydeh U
€ro BBICOTY HaJ TOpu30HTOM. llenblii J1eHb HEOOJbIION JBUraTelbh YACP>KUBACT
Tapenky, opueHTUpysach Ha CoJiHIlEe, BCer/ia yKa3biBas HEMOCPEACTBEHHO HA HEro U
coOupasi MakCMMaJbHOE KOJIMYECTBO COJHEYHOro cBeTa. [lonyduB cpeacTBo aiis
KOHIIGHTpAIlMU CBETa, HY)KHO HaWTHU CHOCOO HAMpPaBUTh CBET B TNIYOUMHY 3/IaHMS.
CymiecTByeT NTpPOBEPEHHAs] TEXHOJOTHS BOJIOKOHHOM ONTHUKU, HO IJIACTUKOBOE
ONTUYECKOE BOJIOKHO IUIABUTCA. PEBONIOIMOHHAS KOHLEMIMS 3aKJII0YaeTcsl B
n30UpaTeIbHOM HAKOIUIEHWM CBETa —HY>KHBI O€3BpelHbIC I IUIacCTHKa JIy4H.
Cucrema KOHIICHTPUPYET BUAMMBIA CBET, a MH(PpaKpacHOe U yIbTpadUOIETOBOE
U3IIy4eHHE, MPUBOJAIICE K HArPEBAHUIO M BBHII[BETAHUIO, CIIOCOOHOE paCIJIaBUTh
MJIACTUK, OTQPUIBTPOBBIBACTCS.

OnTuyeckoe BOJOKHO, KOTOPOE HCIIONB3YyeTCsl B CHUCTEME THOPHUIHOTO
COJIHEYHOTO OCBEIIEHUS, YPE3BbIYAHHO THOKOE, AEIIEBO CTOUT M M3TOTOBJICHO U3
MOKPBITOTO TE(MIOHOM YHUCTOTO aKpuia, YTO TO3BOJSET CBETYy dS(PPEeKTUBHO
nepemMeniaTbCsl IO ONTOBOJIOKOHHOMY KaOenmto OT KPYMHOrO0 HCKYCCTBEHHOTO
MCTOYHHMKA K OTJACJIbHBIM CBETWJIbHUKAM BHYTpU nomenieHus. [lo sHeproszarparam
JIBa TAKMX MAJICHBKUX ONTOBOJOKOHHBIX CBETOBBIX KaOEIsi MPUMEPHO SKBUBAJICHTHBI
nammouke B 60 BrT.

A urto ecnu ComHIle 3akpbiTo Tydamu? B cructeme mMcnosb3yroTcs (hOTOCEHCOPHI
JUTSL OTCJICKMBAHUSL SIPKOCTH BHYTPU TOMEIICHHS, MOATOMY, MO Mepe TOro Kak
€CTECTBEHHOE  OCBCIIEHHWE YCWIMBAETCSd WIM  OclabeBaeT, HCKYCCTBEHHOE
ABTOMATUYECKH YMEHBIIIACTCS WIIA YBEIMIUBACTCSI.

OTa HOBas TEXHOJOTHUS HA3bIBA€TCA THOPUIHBIM COJIHEUHBIM OCBEIICHUEM.
DKOHOMUS SHEpPruu npu ucnonbzopanuu cucremsl ['CO cBeimie 80% .

Bo3moxkHOCTH THOPUIHOTO COJHEYHOTO OcCBelieHus: Oe3rpanuynbl. ColHIe
MOET MMPOHUKHYTh B MECTa, TJIe OOBIYHO IAapUT Mpak. [IpeacraBpTe cede moaBasbI,
aBTOMOOUJIbHBIE TOHHEIW W CTaHIMW METPO, 3JIUThIE HATypadbHBIM COJHEYHBIM
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cBeTOM.CTaTUCTUYECKUE JJAHHbIE CUETUYMKA YTJIIEKUCIIOTO Ta3a MOKa3bIBAIOT, YTO cama
no cede cuctema ['CO ymensimiia 661 BeIOpockl CO2 KpymHOTO Merarojirca BCEro
Ha 4 %.

KuBasi 3enéHasi Kpbima.CoBpeMEHHbIE TOpoOJia —3TO OCTOHHBIE JHKYHIJIH C
ac(hanbTOBBIMM JIOPOraMU W OCTOHHBIMU 3/IaHUSIMH, TOMJIOMIAIOIIUMU  TEIJIO
OKpyXarole cpeapl W 00JaJalolUMU  COOCTBEHHBIM TEIUIOBBIM 3P (HEKTOM,
KOTOPBIN CIMOCOOCTBYIOT TMOBBIIMICHUIO TeMmeparypbl Ha maHere. [lo oreHkam
CIEHHUAIMCTOB, €CIM HE NPEANpPHUHATHh NOKHBIX Mep, K 2050 r. temmeparypa
BO3/lyXa B MErarojucax yBeJauuuTcs B cpeanemM Ha 4 °C.

Yeyryonser nosnoxkenue 3G(eKT TemIoBOro KymnoJja Haj ropoamMu —OJHOTO M3
CaMbIX ONACHBIX SBJICHHUM, BCTaBIIMX MEPE] YEIOBEUECTBOM cerofHs. OrpomMHoe
MIPOCTPAHCTBO PYKOTBOPHBIX CTPOCHUN B rOpOJax MOTJIOIIAET COJHEYHOE TEIUIO0 U
oTnaét ero oOpaTHO B arMocdepy. Y3Kue YIUIBl U MHOTOITAXKHU YIEPKHUBAIOT
ropsgunii Bo3ayx. Hamm 37aHusS —TUTaHTCKHE paguaTopbl, O3TOMY TEMIIEparypa B
ropofax IMpEBBIIIAET TEMIIEPATYPY B OKPECTHBIX CEIbCKUX MecTHOCTX Ha 10 °C u
Oozee.

[Touemy 3a roposom npoxinagHee? Korjga coaHEYHBIN CBET MOMAJAET HA PACTECHHUS,
OHM TIOTEIOT, BBIAEISAS UCIApEHUs, Kak jroau. [Iponecc BbIMapuBaHUS pacCEUBAECT
OTPOMHOE KOJHMYECTBO TEIUIa OT COJIHEUHOTO CBETa, CIOCOOCTBYS MpPU ITOM
OXJIAKJICHUIO BO37yXa. 3HAYMT, 3acesHHbIE MOJs Bcerga OyAyT XOJIOAHEE, 4YeM
rOpOJICKUE KBapTajbl U3 O€TOHA.

VYuénsie Kanmudopuuiickolr akageMuu HayK CO3Jalid caMyro OOJIBIIYIO0 3€JIEHYIO
KPBIIIYy B MHpE, TPEIHAa3HAYCHHYIO UIsi 00pbObI ¢ 3¢ (HEeKTOM TEIIOBOro Kyroja B
Can-®panmucko. Nnes 3akioyaeTcs B BOCHPOM3BEICHUM E€CTECTBEHHOTO IHKIA
OXJIQXJEHUS MPUTOPOJIOB B CaMOM ILeHTpe weranoyiuca. OTrpoMHas Kpbliia
IJI0IIABI0 OoJibIe TeKTapa konupyeT 7 xoaMoB Can-DpaHIiucko.

EcTtecTBeHHO, TpU OCYIIECTBICHUU TAaKOTO aMOHWIIMO3HOTO IMPOEKTa BO3HUKIU
JIOTIOJTHUTENbHBIE TpoOsieMbl. Bo-miepBbIX, Kak yaep:karth mouBy maccoit 1300 T Ha
MMOKATOM KpBIIIe, PACMOJOKEHHOW Tmox yriaom 60°?[Ins 31O menu ObuH
CIIPOCKTHPOBAHBI CIIEIUANIbHBIE OMOJIOTUYECKHE TOAM0HBI. B KadecTBe maTepualia
HCIIOJB30BAJICS OJIMH U3 CAMbIX KPEMKUX M YHUBEPCAIbHBIX MAaTEPUATIOB, U3BECTHBIX
YeJIOBEKY, KOKOCOBas Moyajka. Takue MOJIOHBI MPOMYCKAeT JAO0XKIEBYIO BOIY,
MO3BOJISIIOT KOPHSIM TIEPEIUIETAThCsA, MPU OTOM OHHM JIOCTATOYHO MPOYHBI, YTOOBI
yAEpKUBATh TIOUBY M pacTeHHs. Bo-BTOPBIX, KaK clenaTh Tak, YTOOBI 3/IaHUE HE
PYXHYJO moja *uBOW Kpbilied BecoM B 1300T? PemieHue BBIMISAUT CIEAYIOIINM
o0pa3oM: TIEpBBIM CIION —TEePEKPHITHE KPBIIIU, TIOTOM CJIOW TOJHUIPONHIICHA, CION
M30JIAIIMOHHOTO MaTepuaia, CHOBa MOJUIPONWIEH JJIsl 3alllUThl U30isiuuu. Takas
CJIOKHAsi MHOTOCJIOWHAs CHUCTEMa 3alUIIaeT 3/aHue. B-TpeThbuX, 4TOOBI BBHDKHTH,
pacTeHMsIM, KpOME€ CBeTa M Terya, npeaoctraBisieMblx CoJiHIIEM, HY)KHa Bllara.
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3enéHas Kpbliia J0JKHA ObITh aBTOHOMHOM, T.€. HE TpeOOBAaTh 3aTpaT Ha OPOIICHHE.
IIpocToe, HO A PeKkTUBHOE perIeHrne —CII0N COT, COOMPAIOIIKUX BCE O €AUHOMN KaIllu
JOKJIEBOM BOJIBI. 3/1€Ch OyIET ocenaTh U30BITOK BObI, JOCTYIMTHOM pacTeHusM. Eie
OJIMH CJIOM TIOJIUIPOIUJIEHa TPEAOTBpaIlacT KakKoe-IuOo TMoMajaaHue BJard B
MIEPEKPBITHE.

Hakoner, wuaes co3gaHus TaKk Ha3bIBAGMbIX OHOIOJJIOHOB, CIEHAIBHO
pa3pabOTaHHBIX TMOJ] ATOT MPOEKT, 3aKIoYaeTcs B CIEAYIOIIeM: manas ¢ Hebec,
TOKJIeBask BOJia MOJOMpaeT HE3BAHOTO TOCTS —3arps3HeHue B (opMe HUTPATOB U
dbochopucteix yactuil. bosblias 4acTh 3TUX TOKCHYHBIX BEIIECTB TOMAJacT Ha
KPBIIIHA, HO B TCUCHUE HECKOJIBKUX YaCOB OHM ITPOCAYMBAIOTCS B IOA3EMHBIE BOIbI. B
MOYBE COZEpKaTCs OAKTEpPHH, KOTOpPbIE MepepadaThiBalOT TOKCHYHBIE BEIIECTBA B
MATATENIbHBIC JIJI1 PACTEHUN. 3€JEHBIE KPBIIIH BOIUTHIBAIOT A0 98 % N0K1€BOI BOJBI.

VYuEHble OTCIEKUBAIOT TEMIIEPATYPY BO3/IyXa Ha KUBOM KpBIIIE, YTOOBI OLIEHUTH
e€ BozneicTBHE HAa 9(DPEKT TEIIIOBOro KymnoJa. Pe3yapTaThl mopaxkaroT: Mpu CpeaHen
nHeBHOM Temmneparype 18°C temneparypa Ha HOPMAJIBHOW KpbIIIE MOJICKAKUBAET 10
32°C, a Ha 3enénoit magaet g0 15°C. U Bcé 3To Giarogapst HCiapeHUSIM OT PACTCHHIM.

OrpoMHbI€ 3€JIeHbIE KPBIIIU MOTJIM Obl CYIIECTBEHHO M3MEHUThH TEMIEPaTypy B
ropojiax u mpeoopa3oBaTh TOPU3OHTHI. 3aCEsB JIMIIb MOJOBUHY KPBIII METaIomca,
MOKHO OBLIIO OBbI MOTYYUTh ONIYTUMBIN 3(PPEKT, BIUIOTH 10 CHUKEHHUS TEMIIEPaTyphl
Ha 7°C. IlpaBna, a¢gdext camxenus BeiopocoB CO2 He Benuk —Bcero 4 %. CTonbpko
€, 4TO U NPHU HUCHOJIb30BAHUHM TEXHOJOTMU CMEIIAHHOTO COJIHEYHOTO OCBEILICHMUS,
HO C CYIIIECTBEHHBIM OTCTaBAaHUEM OT a3pOrejis.

Hano-dororaibBanudeckue 3jemMeHTbL.I'opon @Dpaiioypr (I'epmanus) cran
IIEHTPOM pa3BUTHUSl TEIMOTEXHOJOTUNH, B OCOOCHHOCTH (DOTOTATbBAHMYECKUX
aeMeHTOB, a PpaliOyprckuii MHCTUTYT COJTHEYHOW PHEPTUU —OJUH U3 BEAYIIUX B
»ToM HampaBiieHnd. CoJHEYHbIE TAHEIN YCTAaHOBJCHBI MOBCIONY: OT (PyTOOIBHOTO
CTaJMOHa J0 1esoro kBaprana gomoB (Quartier Vauban), pyHKIIMOHHPYIOMUX Kak
MUHHU-3JIEKTpocTanuu. Bee 58 moMoB aToro paiioHa u rpaHuyaiiee ¢ HuM oucHoe
3IaHUE TOCTPOEHbl B paMKaX HOBOM KOHIIENIMM «AaKTUBHOIO J0May, T.€. OHHU
MPOU3BOAAT OoJibllle PHEPTUH, ueM noTpedsitor. Exxenenensauk Wirtschaftswoche
Ha3BaJl €ro0 «CaMbIM SHEPreTUYECKU COBPEMEHHBIM MMOCETKOM EBpOIBIY.

['maBHOM 5KOJIOTUYECKOM HOBUHKOW CTall «BPAILAOIMIMKCS 3€JIEHBIM  JTIOM)
«"enmnoTpony, NPU3HAHHBIN CHENUATUCTAMU OJHUM U3 CAMbIX 3KOJIOTUYHBIX JTOMOB
B Mupe. Majio Toro, 4to JOM 3TOT CTOMTBCETO JIUIIb HA OJHOU «HOXKKE», OH €lIE U
MEJJICHHO TIOBOpAaYMBAeTCA BCIEA 3a COJHIEM. TakuMm o00pa3oM, OTPOMHBIC
COJIHEUHBIE 0aTapey Ha KPHIIIE T0Ma BOCIIPUHUMAIOT MAaKCUMYM DHEPTHUH.

®paiidypr —HEBEPOATHO YCIICLIHbBIN 3KOJIOTUYECKUN JKCIIEPUMEHT,
JIOKa3bIBAIOIINM, YTO MCHOJB30BAHUE COJIHEYHOM HHEPIHMH BO3MOXKHO, OJIHAKO
HETIOMEPHO BBICOKAS 1I€HA CEPKUBAET IOBCEMECTHOE BHEAPEHHUE T€IIUOTEXHOJIOTUH.
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BonapmHCTBO  QOTOraibBAHUYECKUX JBJIEMEHTOB COCTOMT M3 JIByX CJIOEB
CUWIMKOHA, TPOJIOKEHHBIX MEXAY METAUIMYECKUMH TOJOCKaMU. YIJIbTPAYUCThIN
POMBIIUICHHBIN CHJIMKOH —OPOTOCTOSIIHA MaTepra, CTOMMOCThIO 10 $ 450 3a kr.
Bricokas nepBoHayaibHasi CTOMMOCTh YCTAHOBKH CHJIMKOHOBBIX COJTHEUHBIX OaTapei
MENIaeT paclpOCTPAHEHUIO 3TON TEXHOJIOTHH.

CoBpeMeHHbIE HAHOTEXHOJIOTUM TMO3BOJSIOT HUCIOJIb30BaTh a0CONIOTHO HHBIE
MaTepuaiibl (ropaszio 0osiee JelieBbie, YeM CUIMKOH) JIJISl MPOU3BOJICTBA COJIHEYHBIX
aneMeHToB. OJIMH W3 CaMbIX PacIpOCTpaHEHHBIX U JeméBbIX 90 MarepuanoB BO
BCceleHHOW —yrnepoa. [ns mpousBoacTBa  (OTOrabBAaHUYECKUX  DIIEMEHTOB
UCIIOJIb3yeTCs OCOOBIM THUM yriepoja MoJ Ha3BaHueM (yJuiepeH —BelIeCTBO,
HaxoJiAIleecss Ha IMepeoBOM HOBOM HAyKHW «HAHOTEXHOJOTUM» —HAYKH BCETro
MaJIEeHbKOTO.

TepmuHOM «(ysuiepeHb Ha3bIBAIOT 3aMKHYTBIE MOJIEKYJIbI yriaepoja tuna Co0,
C70, C76, C84, B KOTOpPBIX BCE AaTOMbl HaxOJATCAd Ha chepuvecKord wWIH
cheponiaabHO MOBEPXHOCTU. B 3THX MOJIEKyIax aTOMBI yIiaepo/ia paciookKeHbI B
BEpIIMHAX TMPABWIbHBIX IIECTUYTOJIBHUKOB WM MATUYTOJBHUKOB, KOTOpPBIC
MOKPBIBAIOT TOBEPXHOCTh cdepbl winu chepouna. lleHTpasbHOE MecTO cpeau
¢bymnepeHoB 3aHuMaeT Mmoiiekyiaa C60, koTopas XapakTepusyercs HauOoJbIIeh
CUMMETpHUEN M Kak CJEeJACTBHUE HAHOOIbIIEH CTaOMIBHOCTHIO. JIFOOOMBITHO, YTO TO
cBoeit popme morekyna C60 HanmomMuHaeT GyTOOIBHBIN M4, KOTOPBIN TakKe UMEeT
dbopmy ApxumenoBa yCEUEHHOTO UKOCAdIPa.

Hanomacmtab owens crnenuduueH s MaTepHalioB, IMO3TOMY, KOT/a
00UpaeNIbCsl 10 TAKOTO KPOIIEHOTO pa3Mepa, CBOMCTBA MATEPUATIOB U3MEHSIOTCS.
Tonmuua yenoBeueckoro Bosoca 10000 uMm, Tommmuua JIHK Bcero 2 uMm. Pabora ¢
TaKMMU MacITabaMu BbI3BIBACT CEPbE3IHBIC OCIOKHEHUS.

O} dexkTUBHOCTh TPATUIIMOHHBIX CHIMKOHOBBIX Oatapeir okoio 15%, a HaHo-
(doToraabBaHUYECKUE DJIEMEHTHI YJIABIMBAIOT TOJBKO 6% Tomamarmmie Ha HHUX
sHepruu. st moBbliieHUs: 3((HEKTUBHOCTH TUTAHUPYETCS UCIOJIB30BaTh OJHO U3
VHUKAJIbHBIX CBOWCTB (PyJjulepeHa —M3MEHEHHE pa3Mepa €ro 4YacTHI] BBI3bIBACT
u3MeHeHue 1BeTa. [[BeT maTepuana yka3biBaeT, HACKOJIBKO XOPOIIO OH IMOTJIOIIAeT
CBET, KOTOPHIH B (POTOTATHBAHUYECKOM IJIEMEHTE TPeoOpa3yeTcs: B dJICKTPUUIECTBO.
ConHeunple OaTaped Ha OCHOBE HAHOMATEPUAJIOB MOTYT MHUTATh OMPEEIEHHBIC
YCTPOWCTBA, HATIPUMEP, YaChl WM KAJIbKYJISTOPHI, WU JJaXKe MOOWIbHBIC Tele()OHBI,
moToMy 4YTO Yyxe oOmamator 5-6%-it sddextuBHOCTEIO. HO uTOOBI m0OUTHCS
n0cTaToYHON 3((HEKTUBHOCTH JIJISl MUTAHMSI 1IETIOTO 3AaHUS, HEOOXOAMMO yIIYUIIIUTh
3TOT nokasaresb B 2—3 paza. K 2050r. yuénbsie mmanupyrot noBbicuTh KIIJI HaHO-
(doToraabBaHUYECKUX AIEeMEHTOB 110 20 %.

[TouctuHe peBOMIONMOHHAS TEXHOJOTHS. B OoTiaMYmMe OT CBOMX CHIMKOHOBBIX
MIPEANIECTBEHHUKOB HaHO-(DOTOTaIbBAHMYECKUE DJIEMEHTHI Oosiee Jerkue u Oosee
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ruoKue. Bnarozlapﬂ TOMY, 49TO HOBOC IIOKOJICHHUC COJIHCUHBIX 6aTapeI?1 ropasgo
MCHBIIC II0 pasMCpPy, BO3MOKHOCTH HX IIPHUMCHCHUMA 6YKBaJII>HO 6€3FpaHI/I‘IHI>I. Hx
MOKHO 6y,H€T IMIPUMCHATL B aBTOMO6I/IJ'I$IX, OCKIAC MU HAXKC KpaCKax. CTpOGHI/I}I
OyIyIIero, MOKPHIThIE HaHO-()OTOTAIHPBAHUYECKUMU Kpackamu Jr00oro mpera (1o
HalleMy BBIOOPY) CMOTYT MOCTABJIATh YHEPTHIO B HAIIIM JIOMA.

CHmxeHue BI)I6pOCOB YIJICKHUCIIOTO Tada B PpPE3yabTaTC¢ BHCAPCHHUA HAHO-
(I)OTOI‘&UII)B&HI/ILICCKI/IX 3JIEMCHTOB OLICHHUBACTCA B 50%, 49TO ACJIACT 9Ty UACIO BEChbMaA
IMCPCIICKTUBHBIM HAIIPpAaBJICHUCM B PCHICHUU HpO6JIeMI>I 3H€pFOC6€p€}KCHI/I}I B
Oymymem [5].

BoiBoabl. MupoOBOil ONBIT INOKa3bIBaeT, YTO HMMeeTCHd peajbHas BO3MOKHOCTb
COKPAILICHUS] JHEPronoTped/ieHusi B HECKOJbKO pa3. OgHAKO 1JIsl JOCTHKEHHS TaKoro
pe3yJbTaTa HYMKHblI [UINTEJbHbIE COBMECTHBICE YCHJIMSI  YYEHBIX, AaPXHTEKTOPOB,
NPOCKTHPOBIIMKOB, CIHECHHAJNCTOB 10 TEIUVIOCHAOKEHHMIO, JHEPreTHKOB, CIHENHAJINCTOB
CTPOUTEIbHON HHAYCTPHH.

B psage m3gaHuili NpUBOAATCH JaHHBIE 0 TOM, YTO CTOMMOCTb IOCTPOMKH KBaJIpPAaTHOIO
MeTpa 3JHeprod@¢eKTHBHOr0 [0Ma MNpPEBBILACT CpeJHHE 3HAYCHHMHA IOKa3aTeJel A
00bIYHOTO 31aHUs PUMepHO Ha 8—10%. OnHako pasHuLa B ieHe OBICTPO HUBEJIMPYETCH —
JAONMOJIHUTEJIbHBIC  3aTPaTbl HA  BBICOKOTEXHOJIOTHMYHbIC  MAaTepHaJbl, CHCTEMBbI
aBTOMATH3ALMH U KOHTPOJISA JHEPronoTped/ieHNsl CTPOUTEIBLCTBA OKYIAKOTCH YaKe B TeUYCHHE
7-10 JeT 3KCNIIyaTallMy U B JaJIbHeliIeM M03BOJISIIOT IKOHOMUTH HeMaJible CpeIcTBa.

Takum o00pa3oM, MOKHO CKa3aThb, YTO 32 MCHOJb30BaHHEM JHeproddpPeKTHBHBIX
TEXHOJIOTHH — Oyaymiee, HO CTOMT JIMIIb NMOHATH BAaXKHOCTHb JAaHHOrO (aKTa M 00IIMMH
CHJIAMH TNPHHUMATHh Mepbl N0 YMCHBIICHHUIO MNOTPedJIeHHsl JHEPruM BO Bcex cdepax
4eJI0BeYeCKOH e TeJJbHOCTH.
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AEPOTEJII - CKUIAJOBI EHEPTOE®EKTUBHOI'O
OYHKHIOHYBAHHSA AEPOIIOPTIB

AHOTAIlIs: HAaBEJIeHI Pe3yJbTaTh JOCTIIKEHHS] Cy4acHOTO JOCBIAY OyiBHUIITBA
Ta eKCIUTyaTallii TOTeJIiB B aepornopTax. B sKocTi 00’€KTiB IOCHiIKEeHHS 0OpaHi 5
aeporeniB, mobygoBaHux ympomaoBxk 2004-2012 pp. B aepomopTax pi3HHX KpaiH
CBITY. OcobnmuBa  yBara  NpUIUIIACH 3axolaM 100 T IBUILICHHS
eHeproeeKTUBHOTO (QYHKITIOHYBAHHS.

KitouoBi ciioBa: aepomopTd, TOTENi, aepoTeli, apxXIiTeKTypa, IIsSHKa

OyJIIBHUIITBA, CHEPTrO€(PEKTUBHICTH (DYHKIIIOHYBAHHS.

AKTYyaJIbHICTh TeMHU. ['0TeIbHI MOCIYTH € HEBIJI'EMHOIO CKJIaI0BOIO MisITbHOCTI
MIIIPUEMCTB, TIOB’SI3aHMX 3 aBlallliHUMU TepeBe3eHHsMU. ['oTen B aepomopTax
(aepoTeni) MOXYTh MaTH pi3HI KaTeropii, MICTKICTh, IIOBEPXOBICTh, aJie
MICTOOY/IBHI, apXITEeKTypHO-TUIaHYBaJIbHI Ta 1HXKEHEPHI pIlIeHHS T[OBUHHI
CTBOPIOBATH CHPHSTINBI YMOBU TiepeOyBaHHS y HHX. BU3Ha4YaJlbHUM TIPU IHOMY
BpaxyBaHHS HETaTUBHOTO BIUIMBY HAOIMKEHOCTI 1O 30HU 3A1MCHEHHS 3JITHO-
MOCAIKOBUX OIeparliii, po3TairyBaHHs TPAHCTIOPTHO-TIEPECATKOBUX BY3JIiB Ta 1HIII.

Meta po60oTH — BHUCBITINTH PE3YyJbTaTH JOCIIHKEHHS CY4acHOTO JIOCBITY
OyIIBHMIITBA Ta EKCIUTyaTallii TOTENIB B a€pOMOpPTaXx.

OcHOBHI pe3yJbTaTH JOCJTII:KeHHsI. AeponopT — CKIagHe 3a (PYHKIISIMH
TPAHCTIOPTHE MIAMPUEMCTBO, [ISUIBHICTh SIKOTO CYMPOBOKYETHCA 3HAYHUMU
BUTpAaTaMU EHEPropecypciB Ta MOTPeOye MOCTIHHOTO KOHTPOIIO 3a BIUIMBOM Ha
JOBKLILJIS.
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