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MEPEIYMOBHU TA IEPCIIEKTUBY PO3BUTKY 3EJIEHOI'O BYJIIBHUIITBA B YKPATHI

Konuentist 3enenoro OyniBHUNTBa BUHKMKIA Y 1970-X pokax y BiAMOBiAb HA EHEPTETHUHY KPHU3Y 1
3pocTarouy CTypOOBaHICTh HACENIEHHS IOTIPIICHHSM CTaHy HaBKOJHUIIHBOTO cepenoBuina. HeoOximHicTh
€KOHOMIl eHeprii Ta 3MCHIICHHS HaBaHTaXCHHS Ha MOBKULIA CHOPUSIO TIOSBI IHHOBAIM 3€JIEHOTO
OyIiBHHUIITBA, SIKi MPOJOBXKYIOTh PO3BUBATHCS 1 IO CHOTOIHIIIHIHN JEHb.

lomoBHa wmera 3eneHoro OyamiBHMITBa (green construction, green building, exkonoriune
OyIIBHHUIITBO) TOJIATaE y MIiHIMI3alii HETaTUBHOTO BIUIMBY Ha HABKOJIMIITHE CepPElOBHINE OYIiBEIbHOI
IHAYCTpIi HA BCIX eTamax NUISIXOM BUKOPUCTAHHS KPaIuX TEXHOJIOTIH, i IBUIEHHS AKOCTI Ta KomdopTy. o
OCHOBHHUX 3aBJaHb BIHOCSTH: 1) 3HIDKCHHS PiBHS CIOXKMBaHHS €HEPreTHYHUX 1 MaTepialbHUX PecypciB
MOPOTSTOM BCHOTO JKHTTEBOTO LUKy OyaiBHMUTBa (BHOIp MiJSIHKH, NPOEKTYBaHHs, OyIiBHUIITBO,
eKCIUTyaTallisl, PEMOHT, PEKOHCTPYKIIisL, 3HECEHHSI, PeIUKIII3alisl, YTHIIi3allisg); 2) MiHiMI3aIis 3a0pyIHeHHS
MOBITPsI, BOIW Ta IPYHTY 3 ONTUMI3alli€l0 BUKOPUCTAHHS MPHUPOIAHHUX PECypCiB; 3) MiABUILEHHSA SKOCTI 1
koMpopTy OyaiBenb; 4) 3aCTOCYBaHHS IHHOBAIlIMHUX TEXHOJIOTIH.

BbyniBenpHa ramys3s BigmoBimanmbpHa 3a 25% mkimmmBuX BUKHIIB, 33% mapHUKOBHX ra3iB ta 50%
BIIXO0ZiB Ha 3Banumax. byaisni BukopuctoBytoTh 14% nutHOI Boau i 40% eHeprii Ta CHPOBUHHU Y CBITOBOMY
Macmrabi. Y ToW Yac, sIK 3eJicHe OYMIBHHMIITBO MICTHUTh KOJIOCAJIBHHM IOTEHIial €KOHOMIYHOIO Ta
€KOJIOTIYHOTO PO3BHUTKY Tamy3i. Ha ¢oHI BUYepmaHHS TPHUPOTHUX PECYpPCIB OCOOIMBOI aKTyalbHOCTI
Ha0yBae HEOOXIHICTh CYTTEBUX 3MiH Oy/iBEIHHOI Taly3i B Y3rO/DKEHHI 3 CyYaCHUMH PHHKOBHMH BUMOTaMHU
Ta MPOBITHIUMHU CBITOBUMH TPEHIAMH.

CyuacHi TpeHau OyniBenbHOI Tamy3i pO3BHUBAIOTHCA B HANPSIMKY 1HHOBalliIHHUX TEXHOJIOTIH
3eNeHOro OYy/iBHHUIITBA, SIKI MiHIMi3yIOTh HETATHMBHHUU BILTUB HA HABKOJIMIITHE CEPENOBUINE, 3a0IIaKYIOTh
MPUPOAHI pecypcH Ta 30epiratoTh 370poB’s moaei. CBITOBI TEHIEHIIi CBiU4aTh MPO CTPIMKE 301NIbIICHHS
KUTBKOCTI 3eJIeHnX OyIiBeNbHUX MPOEKTIB B KpaiHax, IO PO3BHBalOThCS: bpasuiis - B 6 pasis, Kuraii — B 5
pasziB, CayniBceka ApaBis — y 4 pasu, a Ttakok B Mekcuni, Komym6ii, IliBmenniit Adpumi ta Iamii
OUiKY€EThCA MOJIBIifHE 3pOCTaHHS 3eJIeHNX iHiiaTiB. YoMy yKpaiHIli TOBHHHI )KHUTH TipIie?

BripoBamkeHHs 3eNIEHUX MMPOEKTIB CHOPUsE EHEPreTHUHI Ta eKOHOMIUHIN He3aIekHOCTi YKpaiHH.
[IpoBigHi CBITOBI 1HBECTOPM HAJAIOTh IepeBary 3eJICHUM OyaiBIsAM, a IHHOBalii Ta MiABUINCHHS
eHeproe(eKTUBHOCTI 3a0e3Meuyr0Th EKOHOMIYHUI PO3BUTOK YKpaiHU. AJie HAWTOJIOBHINIUM 3aJHIIAETHCS
Te, 110 3eJIcHe OYAIBHUIITBO IIO3MTUBHO BIUIMBAE€ Ha COI[iaJIbHE OJIArONoOayd4us Hallii, ITiJBHIICHHS
KoMdopTy, Oe3lmekn Ta CcTaHy 3I0poB’si HaceneHHS. Uu roroBa VYkpaiHa 10 HIMPOKOMACIITaOHOTO
BIIPOBAJKeHHS 3esieHoro OyniBauITBa? bescymMHiBHO — Tak! 3eneHe OyIiBHUIITBO OPi€HTOBAaHO HacaMIiepe.l
Ha mrozeil. Ha Tux XTo jkuBe 1 Tpalfioe B 3elieHuX OyiBIISX, XTO 1X MPOEKTye Ta OyIye, XTO BiJIBiy€e 3eNeHi
CTIIOPYZIH Ta KOPUCTYETHCS X iHQpacTpyKTyporo. [Toku MPUXHIBLHUKH 3€JIEHOrO OYAiBHUIITBA TIEPEKOHYIOTh
OyaiBeNbHI KOMITaHii B HOTO €KOHOMIYHIN JIOMUIFHOCTI Ta €Heproe(eKTHBHOCTI, TIEpecidyHi TPOMasTHI He
CYMHIBAIOTbCS B II€peBarax 3eJCHUX CHOPYA.

Jlromu mpoBoasaTe moHay 90% CBOTO KUTTS B OYyIIBIAX, IPU IBOMY IMOKA3HUKH iHJMKATOPIB
3a0pyTHEeHHsI BCEpEeIMHI MPUMILIEHh MOXKYTh OyTH B 2-5 pa3iB BHIIe, HixK 30BHI 1 1o omiHmi BOO3 12,7%
CMepTell MOXKHA YHUKHYTH, SIKIIO HiJBUIIMTH SIKICTh MOBITpsS B OyHiBsX. 3€J€HI CTAaHIAPTH PETEBHO
KOHTPOJIOIOTh SKICTh OBITPS B MIPUMIIICHHSX, PiBEHb JIETIOUMX OpraHiYHi CIIONYKHU Ta iHIII 3a0pyaHIoBayi,
B TOMY YHCIi 1 MIKpOOIOJIOTIYHOTO TOXO/KEeHHS. bpuTanchkkuii HaykoBo-IociimHui neHTp Building
Research Establishment HaBomuTh Bpa)karody CTaTUCTHKY BIUIMBY HHM3bKOSKICHOTO JKHMTJIAa Ha 3I0POB’S
moneit. [loka3HUKY BUTpAT AJIs1 YCYHEHHS HETaTUBHUX HACIIJKIB MPOKUBaHHS B «OiIHUX OyauHKax» (poor
housing) 3aiimMaroTh YeTBEpTE MiCIIe MICIIs TAKUX HeOe3MeYHNX (DAKTOPIB PUKKY JUIS 3J0POB’ S, SIK AJIKOTOJIb,
KYpiHHS Ta OXKUPIiHHS.

Cranzaptu 3eneHoro OyqiBHHMLTBA AO0AIOTh HE TUIBKM PO MiHIMi3allilo BIUIMBY HAa HaBKOJIUIIHE
CepeJIOBHINE Ha BCiX eTarax OyJiBeNbHOTrO Mpoliecy, alle i HacaMmIiepel Opi€HTOBaHI Ha IMOKPAIICHHs CTaHy
310poB’sl, Oe3neku Ta koMdopry sroaei. Hopmu Oe3nekn 3eiieHuX OyAiBeNIb BKIOYAIOTh HaMIHHICTH
OynmiBeIbHUX KOHCTPYKLiM, IHKIIO3UBHUM 1 JOCTYNHUH [AW3aiiH Oy[diBeJIbHUX MPOEKTIB, YIpaBIIiHHSI
eKCIUTyaTalliiHUMK ~ pU3WKaMHu, Oe3leKy TNepeMillleHHs 10 00’€KTy, eHeproe)eKTHBHE OCBITICHHS
NPUMIIIEHb Ta TPUIETINX Teputopid. JXUTH Ta mpamoBaTé B 3€JCHUX OYAiBIsSX KOM(OPTHO, ajpke
CTaHAAPTH 3€JCHOro OYJIIBHULTBA MICTATHh YiTKi BUMOTH MO 3a0€3MEUEHHIO €PrOHOMIYHOCTI Ta 3pY4HOCTI.
3eneni OyniBenbHI CTaHAAPTH KOHTPOJIIOIOTH ONTHUMAJIbHUN PEXHM OCBITICHHS, TEIUIOBHH KOMQOPT y
KOpeJsiiii 3 Ce30HHUMH TeMIlepaTypaMH, BEHTHIISIIIO Ta KOHIUIIIOHYBAaHHS 3 ypaxXyBaHHSM IPHPOJTHOTO
noTeHIiany, axkycTuuynud kKomdopr. UiTke TuUlaHyBaHHS 3€JIEHHUX CHOpYA 3a0e3rneduye  3pyqHy
iHQPACTPYKTYpy, TPAHCIOPTHY AOCTYNHICTH Ta KoM(OopTHE mnepemimeHHs nmo o0’ekry. Okpemoi yBaru
3aCIIyrOBy€ TpUBa0JIMBa €CTETHKA 3eJICHOro Oy IiBHUIITBA, aJKe TI00YI0BaHEe CEPEOBUINE CYTTEBO BIUIUBAE
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Ha (QI3UYHUN Ta ICUXIYHUN CTaH Jitojaeh. Y 3eeHoMy OQici 1 MPaLOEThC Kpallle, 1 XOUeThCsl 3aTPUMATUCS
JIOBIIE 1 TaKUM UYWHOM piBEHb TNpale3JaTHOCTI miaBuiryeThcsi Ha 8-11% 3a paxyHOK 3MEHIICHHA
3aXBOPIOBAHOCTI Ta MOKPALICHHS YMOB Tpali. Y paldloHaX 3 KPacHUBOIO apXiTEKTypOIO JIIOAM MOYYBAIOTHCS
BJIOBOJICHMMH, CHOKIHHMUMHU 1 INACIUBHMH, a €KOJIOTiYHA €CTEeTHKa Ta TapMOHIYHWN NPUPOAHWHN AM3aliH
CTBOPIOIOTh YMOBH JJISi HATXHEHHS Ta YCIiXy. 3aCTOCYyBaHHA 3elieHOi ceprudikamii miaBumrye (inancosi
MTOKA3HUKH ISl IHBECTOPIB, OPEHAATOPIB Ta BIACHUKIB 1 320X04y€e iIHHOBAIMI{ y Oy1iBeTbHOMY CEKTOPI.

3apa3 CTBOPEHO [ECATKM CUCTEM 3elleHOi cepTudikamii OyIiBHHILITBA, aje MEpLIMMU OyJH
Opuranmi, sxi me y 1921 p. 3acHyBamm HaykoBo-mochigHmii 1eHTp OyamiBHumTBa Building Research
Establishment (BRE), mo omikyBaBcs mpobiemMaMu po3BUTKY OYIiBeNbHOI raimy3i y HampsAMKY 3HIDKEHHS
HEraTUBHOTO BIUIMBY Ha HABKOJIHMIIHE cepeposuiie. I came Tyt y 1990 p. Oyio po3po0iieHo Hepiry cHCTeMY
ceprudikamii 3a cTaHmapramu 3eneHoro OymaiBHunTBa - Building Research Establishment Environmental
Assessment Method (BREEAM). lle He3anexxHWH Ta HEYIEpEeKEHWH METOA EKOJOTIYHOI OIliHKH
OyniBelbHUX TPOEKTIB, iH(pacTpykTypu Ta OyniBenb. Ha cboromHimHili AeHb BiH 3aCTOCOBYeThCA y 83
KpaiHax cBity Ta oxommoe 80% 3apeecTpoBaHuX 3eleHuXx OymiBens €Bponu. Cranmaptu BREEAM
0a3yl0TbCA Ha HAyKOBOMY MIATPYHTI 1 aJanTyIOTHCS 10 HAIllOHATHHUX OyNiBETBHUX CTaHIAPTIB 1 MiCLIEBUX
kiiMaTnaanXx yMoB. BREEAM 3anumiaerbcss mepmuyM TPOBIAHEM Yy CBITI METOIOM OIHKH CTIHKOCTI
TCHEpaJbHUX TMPOCKTIB, 1HPpPAcTpyKkTypu Ta OymiBens MJsl psLy eTamiB J>KUTTEBOTO LUKITY: HOBE
OyIiBHHUIITBO, EKCILTyaTallis Ta peKoHCTpyKIis. Kpim Toro, OputaHcbka cucremMa 3eJIeHOT0 Oy/IiBHUIITBA Ma€e
posranyxeHy cTpykrypy, Tak BRE Trust — 1ie 6maropiitHa opraisaiiis, o mITpuMy€e HayKOBY Ta OCBITHIO
JiSUTBHICTD Y HamnpsMKax MOKpamieHHs moOynoBaHoro cepenoBuma 3 1997 p. YV mexal wiei cTpykTypu
¢yukuionye BRE Academy, mo € mpoBiJHMM CBITOBUM JiJIEPOM €KOJOTiYHOI OYyAiBeNbHOI OCBITH ISt
mpodecionaniB Ha (hyHIaMeHTaNBHIN 0a3i 3HaHb y cdepi OyIiBHUIITBA, apXIiTEKTypH, MICHKOTO TUTAHyBaHHS,
IHKUHIPUHTY Ta IHIIMX HAIPSMKiB OyIiBEIbHOT raiys3i.

HesBaxxatoun Ha mmpoke nomwupenHs BREEAM B ycbomy cBiTi, B YKpaiHi Hapasi TUIBKH CiM
minen3oBannx omiHIMKIB BREEAM Ta CTimbKH K 3apeecTpOBaHHX MPOEKTIB 3€JeHOro OyAiBHHUIITBA i
BCcboTO "oTupu cepTudikoBannx 3a cranmaptamu BREEAM cmopya. [l macmtaGHOTO BIPOBaKEHHS
3eJICHOro OYAIBHHIITBA HEOOXiJJHA Y4acTh NEPKaBHHUX CTPYKTYp. PaHimie 3eneHe OyIiBHUITBO acOIi0BaIOCs
3 BUCOKHMMH 3aTpaTaMu, ajie OCBiJ PO3BHHYTUX KpaiH CBiYWTh, IO 3aBISKH JEPKABHOMY PETyIIOBaHHIO
(hopMyeThCs HOBUH PHHOK. 3’SBISETHCS OLIBINE MOCTAYANBHUKIB ITOCHYT 1 KOJMH HAKOMHYY€ETHCS KPUTHIHA
Maca, a e MPU3BOJUTH A0 3HIKEHHS LiH. Jlep’kaBa MOBHMHHA COPMYIIOBATH METY, BU3HAUUTH IUTaH IS
JIOCSITHEHHSI 11i€1 METH Ta CTBOPUTH MEXaHI3MHM JUIsl pealtizalii JaHoro miany. Jlep>kaBHi ycTaHOBM MOBHHHI
TICHO CIIBIIPALIOBATH 3 YCiMa KIIIOUYOBHMH TI'paBIsIMU OyIiBEJIBHOTO CEKTOPY UISl BOPOBAKEHHS MIPAKTUKU
3eJeHOro OyIiBHHMLITBA 1 TOAl 3eJeHe OYAIBHMUTBO B YKpaiHi CTaHE HE PO3KILIII0, & NEPETBOPUTHCS Y
3BHYaiiHy Oi3Hec-MoJienb. CTBOPEHHS CTIHKOTO MICBKOTO CEpe/IOBHUIIA — 1€ Pe3yJIbTaT JePKaBHOI MO THKH
Ta 3MiH B TPOMAJCHKOMY YCBiJOMJIEHHI. 3a HasBHOCTI HOJITUYHOI BOJI Ta CTHMYJIOIOYOi HOPMAaTHUBHO-
MpaBoOBO1 0a3u 3eneHe Oy IiBHUIITBO MOXKE BUITH 13 aHAEprpayHIa Y MEHHCTPIM.

Mognepatop koHpepenuii «3enene OyaiBauuTBo» KpuBomas Tersina IsaniBHa
npodecop KHiBCbKOTro HAIlIOHANBHOTO YHIBEPCUTETY OYAIBHHIITBA 1 apXiTEKTypH,
JIOKTOp TEXHIYHUX HAyK Ta KaHIUIAT O10JI0TIYHHUX HAYK,

KEpiBHUK i yYaCHHK MI>KHAPOJHUX €KOJIOTTYHUX MTPOEKTIB Ta HAYKOBUX
excriequii B benwrii, bpasunii, Benukiit bpuranii, ['onnangii, [Tanii, KazaxcraHi,
Kurai, Mekcui, Himeuuuni, OAE, [Monemii, CIHIA, Typeuuuni, ®@panuii, [Iserrii,
SnoHii, a Takox Ha octpoBax Kopcuka, Kyba, Manbenisu, Maprinika, PetoHboH,
Celimenn
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CEKIIIA 1. PEAJTI3ALILA ITPOEKTIB 3EJIEHOTO BYJIIBHUIITBA B YKPAIHI

LEED CERTIFICATION AS ONE OF THE KEY COMPONENTS FOR EFFECTIVE USING
RECOURSES AND REDUCING GREEN GAS EMISSIONS IN UKRAINE

D. Varavin

LEED Accredited Professional with Building Design + Construction specialty (LEED AP BD + C)
Kyiv National University of Construction and Architecture d.varavin@icloud.com

Today, we use the equivalent of 1.5 Earth to meet the resource requirements used in
everyday life and lead to waste generation. This measurement of the carrying capacity of our planet
means that the recovery of the Earth takes about 18 months, not 12 (calendar year). If current trends
continue, then by expert estimates, by 2030, we need the equivalent of our two planets.

The process of turning resources into waste is faster than resources can be restored, and
this leads to an ecological catastrophe. This is a global problem for our planet, which must be
addressed in a comprehensive manner in every sector of the economy [1].

By focusing on green buildings strategy that provides resource efficiency, reduction in
emissions, health aspects and a sustainable, cost-efficient building lifecycle, LEED takes ecological,
economic and socio-cultural factors into consideration with regards to the construction of new
buildings that should help and makes much healthier the construction sector of Ukraine.

Also, green buildings are specifically designed structures that reduce the overall negative
impact of the built environment on human health and the natural environment by:

. efficiently using energy, water, land, and materials;
. protecting occupant health and improving employee productivity;
. reducing waste and pollutions from each green building.

By implementing LEED BD+C certification for Ukraine construction sector that consumes
a high level of electricity, energy, potable water, raw materials and also produce carbon dioxide
(CO2) emissions and waste Ukraine economy will meet specified standards that help resolve much
of the negative impact that buildings have on their occupants and the environment.

LEED Building Design and Construction project type is suitable for new construction or
major renovation. According to the WorldGBC's 2013 green building report, actual reported green
premiums (costs compared to conventional construction) range between 0% and 12.5%, with the
majority ranging between 0% and 4%. Higher levels of (such as LEED Platinum) from 2% to
12.5% [2].

As Ukraine strives for energy independence, an average energy reduction, by
implementing LEED certification in the construction sector, may significantly help on it according
to the WorldGBC and existing buildings that were certified by LEED. Also, it can improve indoor
environmental quality, and energy conservation reduces thermal energy by 20% - 60% and reduce
water consumption around by 32%.

Several studies to date [3] show that LEED BD+C certification increased work
productivity and health benefits for various aspects of an improved building environment associated
with green design as shown on Fig. 1. For workers and students, this shows in the form of reduced
absenteeism and sick days, improved working morale and performance, enhanced recruitment and
reduced churn cost. A healthy and productive work environment can be achieved by various means,
for example:

. ventilation and thermal comfort;

. good air quality and reduced indoor air pollution;
. improved acoustics;

. increased natural daylight;

. access to the natural environment.
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Fig. 1. Temperature control Increases Productivity and Reduces Energy Use

As shown in the research, LEED certification not only helps to reduce green gas emission,
effectively using resources, increase the general health of people, save money during operation and
maintenance, but also costs not higher than conventional construction and sometimes equal.
Implementation of the LEED certification for the construction sector of Ukraine will not only
effectively solve tasks, that country meets today but also methodologically take unmistakable
solutions for each case, formulate all possible matching variables (for example, the introduction of
modern energy-saving methods, environmental materials, etc., which meet the world quality
standards).

REFERENCES
1. USGBC, “Reference guide for interior design and construction LEED ID+C” v.4, Washington,
DC. 2016. — 489 p.
2. World Green Building Council (2013).
3. Loftess et al. (2013).

CTAH TA TIEPCIIEKTUBU PO3BUTKY 3EJIEHOI'O BY IIBHUILITBA B VKPAIHI
T.I. 3ocumenko!, O.P. Ciro60aHI0K>

12 UepHIiriBCbKUi HaHiOHaHBHI/Iﬁ TEXHOJIOTIUHHUI IBEpCcUTET tetiana.zosymenko @ mail.com,
YH y
ksenyasloboda@ukr.net

3eneHe OyAiBHULTBO a00 MO-IHIIOMY €KOJIOTIYHE — 1€ OAMH 13 MEepCHEeKTUBHUX HAIpPSIMIB
€KOJIOT13allli CYCHIJIbHOTO BUPOOHUITBA, SIKHM CHIPSIMOBAaHUN Ha 3HM)KEHHS DPIBHS CIOXHBaHHS
SHepPreTUYHUX 1 MaTepiajJbHUX pPeCcypciB, CKOpOuYeHHs 3ryOHOi nii OyniBelIbHOI HisUIBHOCTI Ha
3I0pOB'S JIFOAWHU 1 TOBKIJIIA.

[TprunHOIO BIPOBAPKEHHS 3€JIEHOr0 OYyIIBHUIITBA € HE JIUIIE 3MEHIICHHS CIIOKHBaHHS
EHeprii, ajie i psJl BAXKIUBUX €KOHOMIYHHX, €KOJIOTIYHUX Ta coliaabHuX edekTiB. [Jo HuX 30kpema
BITHOCSTHCS: TOKPAIICHHS YMOB JKHUTTS HACEJCHHs, 3HI)KCHHsS CcoO0IBapTOCTI OYIIBHUIITBA;
3MEHILIEHHS eKCIUTyaTal[iiHUX BUTpAT; 30UIbIIEHHS PiBHS NMEepepoOKH 1 BUKOPUCTAHHS MOBTOPHUX
BiJIXO/IIB; MiABUIICHHS MPOAYKTUBHOCTI Mpalli; TOKpAIIeHHS 30pOB’sl Ta 100Opo0yTY; CKOPOUEHHS
BUKHUIB CO2; MABUIIIEHHS eHEeProe(hEeKTUBHOCTI OYTUHKIB.

Oxpim nepenideHnx eQeKTiB 3e1eHe OYAIBHUIITBO MPOAYKYE PsIJl OMOCEPEIKOBAHUX BUTOJL
JUTSL JIEPKABHOTO CEKTOpa, CEKTOpa JOMOTOCIOAAPCTB Ta MianpuemMcTB. Ha piBHI nepkaBu — 1ie
CKOpOYEHHS 0€3po0iTTS Ta CTBOPEHHS HOBUX pPOOOYMX MicCIb. Buromum nnsi HacelneHHS Bif
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BIIPOBA/KEHHSI TakuX OyIWHKIB TOJATalOTh y 3HWKEHHI BUTpPAT Ha KOMYHAJIbHI IOCIYTH Ta
CKOpDOUEHHSI 3aXBOPIOBAHOCTI. BenuKy KOPHCTh BiJ BIPOBAHKCHHS TPOEKTIB 3E€JIEHOTO
OyIiBHULITBA MAaTUMYTh JU3aifHEpH, PO3POOHHKH, MPOCKTYBAIBHUKH, BIIACHHKH, 1HBECTOPH,
TEPUTOPiaJIbHI TPOMAJIH, TAPSITHUKH, OpEHIApi Ta BAPOOHUKH OyaMarepiaiB.

[Torpu oueBHMIHI mepeBard pPO3BUTOK 3eJI€HOr0 OYIBHUITBA B YKpaiHi € J0BOII
npobiemMatnyHuM. PHHOK 3eneHoro OyAiBHUITBA MPEICTABICHUN MOOJUHOKHUMH MPUBATHUMU
komnaHisMu. HaiiBinomimmmu 3 Hux e€: LifeHouseBuilding (po3pobneno 500 mpoekris,
nooynoBano moHan S50 cmopyn y Juinpi, Kuesi, Xapkosi, JIbBoBi, BinHuIbBKIH o001acTi,
Kam'sacpkomy, 3anopixxki Ta Kpumy [1]), Ecopan (peanizoBano monan 500 npoexTiB B Ykpaini Ta
€spori [2]), Neoacre [3]. Macmtabu OymiBHUIITBA y paMKax Jep)kaBH € He3HauHMMU. OCHOBHA
MpPUYMHA [HOTO — BUCOKI MOYATKOBI BHUTpPATH Ta HEOYEBHUIHI KOMEpPIIHHI BUTOAM BiJl TaKHX
KamiTajgoBKJIaleHb. BapTicth ekonoriunoro OyzaiBHunTBa mepesuilye Ha 30% BapTicTh
TpamuniiiHoro OyxiBHuITBa. KpiM TOro, pO3BHTKY cQepu MepemkoKae KOpyMIis Ta
HeopraHizoBaHa iHdopmaliiHa JiSJIBHICTh [IOJI0 HAYKOBO-TEXHIYHMX  IPOIO3WIIN  Ha
BHYTpPIIIHBOMY piBHi [4].

[{ro mpoOiemMy MOKHA BHPILIIUTH 32 JOIIOMOTOI0 BiAMOBIAHOT AepxkaBHOI mOmiTHKU. O1HAK
Hapa3i He pOo3pOOJICHO IHCTPYMEHTIB, sKi O CTUMYJIOBAJIM HOBE CKOJIOTIYHE OyHiBHHIITBO.
OCHOBHMMH HOPMATHBHO-IIPABOBUMHU aKTaMH, II0 JAOTHYHO CTOCYIOThCA M€l cdepu €: 3aKoH
VYkpainu «[Ipo enepretuuny edexTuBHicTh OyniBenby» Bix 1 mumas 2019 poky [5], 3akon Ykpainu
«[Ipo BHeceHHS 3MIH A0 MESKUX 3aKOHIB YKpaiHM HI0OJ0 3a0e3NeUeHHsS KOHKYPEHTHHX YMOB
BUPOOHUIITBA CIICKTPUIHOI €HEprii 3 aJbTePHATUBHUX JDKEpen eHeprii» Bix 25 tpaHs 2019 poky
No2712-VIII [6], 3akon Ykpainu «[Ipo ouminky BrumMBy Ha H0BKULIS» Big 23 Tpasus 2017 poky [7].
Ane cucreMHOro OadeHHs JIEp>KaBU MIOJ0 CTUMYITIOBAHHS €KOJIOTIYHOTO OYIIBHHIITBA B HUX HE
MPOCIIIIKOBYEThCA. TpOXW Kpama CHTyallis CKiIajacs 100 EKOJIOTIYHOI  MOJepHi3arii
EeHeproeMHUX 0araTornoBepxiBok. 3 :oBTHs 2014 poky mie YpsgoBa mporpama «TeIUIX KPEIuTiBy,
3a 2015 p. O6yno Bumano 80 THC. KpeauTiB Ha cymy 1,3 MuIpJ. TpH. 3 HUX BiAmKomoBaHo 302 MIIH.
rpH [8]. OmHaK 1eit IHCTPYMEHT CTOCYETHCS IEPEBAKHO CEKTOPA IOMOTOCIIOAAPCTB, HE 3a4ilaloun
BEJIMKUX MaciTabiB Oy/1iBeNbHOT MiSITBHOCTI.

JlepaBH1 yCTaHOBM TUIBKM pO3MOYMHAIOTH CBOKO JISUIBHICTE y cdepl «3eleHOoro
OyniBHULITBaY. JlepkaBHE areHTCTBO 3 E€HEProe(eKTHBHOCTI Ta EHEpPro30epekeHHs YKpaiHu Yy
CHIBIIpalll 3 €BPONEHCHKUMHU MapTHEPAMH peaii3yBajlo YOTHUPU MPOEKTHU «3EJIEHOro OYyIIBHULITBA»
13 TepmoMosiepHizanii obnagHanusa [9]. 30 TpaBHsa 2017 poky Oyi0 CTBOPEHO KOMITET 3 NMHUTaHb
3€JIEHOT0 €KOJIOTIYHOro OyniBHULITBA NpH byniBenpHiN namati Ykpainu. OnHak Ha oQiuiiHOMY
caiiti yctanoBu [10], BiacyTHs iHpOpMaLlis 11010 TOBHOBAXKEHb KOMITETY.

Otxe, «3eneHe OyIIBHULTBO» B YKpaiHi mepedyBae Ha MOYATKOBOMY €Talll PO3BUTKY,
NEPCHEKTUBH SKOTO OyAyThb 3ajekaTH BiJ] e(eKTUBHOCTI JepxkaBHOI miaTpuMku chepu. Ilepen
JepKaBHUMU 1HCTUTYLISIMU [TOCTAIOTh KJIFOUOBI 3aBJIaHHS — 1€ PO3po0Ka CTpaTEeriYHUX JOKYMEHTIB
1070 PO30YyJOBU 3€JeHOro OyaiBHMLITBA Ta 3a0e3MeUYeHHs 1HCTPYMEHTIB AEp)KaBHOI MiITPUMKHU
(myibry Juisi KOMOaHii, fKi OpauooTh y LI cdepl Ta 3alydeHHS MIDKHAPOAHOI JOMOMOTH),
npoBe/ieHHs 1H(opMaIiiiHOT KOMIaHI1 100 MOMyJIpU3alil epeBar eKoJIOriYHOro Oy/IBHUIITBA B
VYkpaiHi, mAroToBka Ta BIPOBAKEHHS CUCTEMH CTaHAapTIB Y cdepl €eKOJIOTIYHOTO OY/IIBHUIITBA.

JITEPATYPA
1. Odiuiitnmii caiit komnanii Life House Building. — Pexxum noctymy: http://lhb.com.ua/ (nata
BimBigyBanHs 25.09.2019 p.).
2. Odiuiitnuii caifir komnanii Ecopan. — Pexum pgoctymy: https://ecopanua.com/ (mara
BimBigyBanHs 25.09.2019 p.).
3. Odiuiitnuii caiitr  kommnanii Neoacre. — Pexum noctymy: http://neoacre.com/ (mara
BimBigyBanHs 25.09.2019 p.).
4. Orlovs’ka Y. Green investments’ programs as an element of industry’s international

mpetitiveness (on example of construction industry) / Y. Orlovs’ka, O. Kvaktun, V. Chala,
M. Vovk // Marketing and Management of Innovations. —2017. — Ne 3, C. 366 - 377.
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https://zakon.rada.gov.ua/laws/show/2712-viii (nata BiaBigyBanus 20.09.2019 p.).
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8. Cran peamizamii KJIIOUYOBHX 3aBJaHb J[ep)KaBHOTO areHTCTBA 3 €HEProeeKTUBHOCTI Ta
eHeprozOepexkeHHss  Ykpainm y 2015  pomi  [EnmextponHumii  pecypc]. —  Pexum
nocryny: http://saee.gov.ua/sites/default/files/Presentation_2015.pdf (nmara BiJIBilyBaHHS
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KOPUCTHD BIJ «3EJIEHOT'O» BY JIBHULITBA
T.II. I'epacumuk-YepHoBa
JIro6emriBebkmii TexHivHMN Konemk Jlynpkoro HTY t.gerasumuk @ gmail.com

3aBAsSKU CydyacCHUM MeXaHi3MaM KOHCTPYIOBaHHS Oy/iBelb, 00JAlITyBaHHS TEILI0130I111,
BEHTWIALIT Ta ONAJIOBAIBHUX CUCTEM MOXKHAa CKOPOTHTH BUTpPAaTH €Heprii, MOTpiOHOI A
yTpUMaHHS KHUTJIa. Xoya 3aTpaTh Ha CTBOPEHHS TakuxX OyiBeNlb BUII 3a TPaauliiHI, NpPOTE
IIOMICSIYHI BUTPATH HA yTpUMaHHS OYAMHKY, 3aJI€XKHO BiJl pillieHb OyIIBHULTBA, OyyTh HUKUYUMHU
Ha 50 — 90%.

ITin eKoTeXHOJOTiIMM MalOThCS Ha YBa3l €HEpro- i TEMI030eperkeHHs, palioHaIbHUI
MIX1J1 10 BUTpayaHHs pecypciB. B 0CHOBI 3e1eHOro OyAiBHUITBA JIEKUTH 3BEACHHS O MIHIMyMY
BIUIMBY Ha HaBKOJIMIIHE cepeloBUILE. 3eleHe OyAIBHHMIITBO, CBOEIO TOJIOBHOIO METOI0, BU3HAaYae
3HIJKEHHSI PIBHS CIIOXKHBAHHS EHEPreTMYHUX 1 MaTeplaibHUX pecypciB Ha MPOTA31 BCHOTO
KUTTEBOTO LMKy OYIiBIi: BiA BUOOPY OUISTHKH, MPOEKTYyBaHHS, OYIIBHUIITBA 1 O eKCILTyaTallii,
PEMOHTY 1 3HOCY.

Ha cporojmHi ckiafaloTbCs CHPHUATINBI TMEPCIEKTUBU JUISL PO3BUTKY €KOJIOTTYHOTO
OyaiBHULTBA B YKpaiHi. L{e 3yMOBI€HO HU3KOI0 NPUYNH, OCHOBHUMHU 3 SKHX €:

- KypC Ha IHTErpamilo B €BPONEHCHKHI MpOCTip, BKIOYAIOYU MEpEOpieHTallil0 Ha
crannapti €C y OyIiBHULITBI i apXITEKTYpi;

- eHepreTuyHa Oe3meka i, TICHO 3 HEK MOB’s3aHi, NMUTaHHA eHepro3alde3neueHHs
OYAWHKIB Ta CIIOPY;

- 3pOCTaHHS IHTEpPeCcy A0 «3€JeHOI» TEeMaTUKH 3 OOKy SK mpodeciiiHoro, Tak i
IIMPOKOTO 3araiy.

He 3Bakaroun Ha CTarHamiio pUHKY HEPYXOMOCTI, Il TEHJEHI[ CTBOPIOIOTh OCHOBY JUIS
3pOCTaHHS 1HTEpeCy JdO0 <«3€lIeHOro» OyMIBHHITBA B HAWOMMKYIN MMEpPCHeKTHBL. YHACHIIOK
MOIIMPEHHS 1/1e1 CTajioro po3BUTKY 1 «3eleHoro» OyaiIBHUITBA B YKpaiHi jaenami Oiiblie
npodecioHaiB, eKCHepTiB Ta OI3HECMEHIB 3allikaBiIeHI B 3aCTOCYBaHHI LUX MPHUHLUIIB y CBOIX
MPOEKTAaX.
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OpnHak, TIOKM WIO HAmpsiM <«3€JIEHOr0» Oy/IIBHHUIITBA B HAIii KpaiHi 3HAXOAUTHCS Ha
MMOYATKOBIN CTaail pO3BUTKY. PeanizoBaHNX MPOEKTIB HE Tak Oarato, Ta W KIJIBKICTh KOMITaHi#, 110
AKTUBHO BUKOPUCTOBYIOTH ITiIXON «3€JICHOT0Y» OYMIBHUIITBA, TAKOXK HE3HAUHA.

['0T0OBHUM 1HCTPYMEHTOM BTUICHHS TNPHUHIMIIIB 3€JICHOr0 OYIAIBHHUIITBA B TPOEKTaX
HEPYXOMOCTI € TaK 3BaHI cucTemi 3eneHoi ceprudikamii. Cucremu «3eneHoi cepTudikarii»
XapaKTepU3yIOThCS HACTYTHHUM:

- OLIIHKa BCHOTO JXUTTEBOTO LUKy OYAiBIi, a HE TUIBKH IMPOEKTHO-OYIiBEIbHOT
YaCTHUHU;

- BUKOPUCTaHHS HIMPOKOTO CIIEKTPY PI3HUX KPHUTEPIiB, SKi OIIHIOIOTH PO3TAIIyBaHHS
3eMEeJIbHOI TUISTHKY, 10 3aCTOCOBYIOTHCSI TEXHOJIOTII MPOEKTYyBaHHS 1 Oyi1BHUITBA, BUKOPUCTAHHS
MOHOBJIIOBAHUX JDKEPEI €Heprii, TEXHOIOT1I0 JEMOHTaXY Ta 1H.;

- ceprudikaiis HE € TMOOAMHOKOK i€, a TMPOIECOM, SKHH CYIPOBOIKYE
MIPOCKTYBaHHS 1 OyIIBHUIITBO 00’ €KTA.

IcHye Kinbka He3aNeXHUX cuCTeM cepTu(dikamii B 3eneHomy OymiBHHNTBI. Haiibinmbin
MTOIIMPEHI:

- BREEAM (Building Research Establishment’s Environmental Assessment Method,
BenukobOpurtanisi), 3 1990 p., ceprucdikoBano 6mu3bko 558 Tuc. OymunkiB y 50 KpaiHax.
[Tonepennto ceprudikamito LEED orpumanu OGiznec-ienTp Actapta B Kuesi ta «OntimMa» B
JIbBOBI;

- LEED (Leadership in Energy and Environmental Design, CIIIA), 3 2000 p.,
ceptudikoBano 01u3pko 90 THc. OynuHkiB. B Ykpaini 3rigHo wmi€i cucremu Oynu ceptudikoBaHi
OyniBns moconserBa CLIA, ta odic kommanii Shell (B 6i3nec-nienTpi «TOpoHTO®);

- DGNB (Deutsche Gesellschaft fiir Nachhaltiges Bauen, Himewyuuna) 3 2009 p.,
ceprudikoano 6mu3bko 1100 OyaiBens. Sk peiiTuHroBa cucreMa 2-ro MOKOJIHHS BOHA 3a0e3neuye
HAMOIIBII IUTICHY OLIHKY OY/IiBJIi 3 TOUKH 30PY «CTaJIOTO PO3BUTKYY.

JepxaBa mie MOKM HE Mae€ MIporpam MiATPUMKH IbOTO HampsMy, sika O BiJamoBimana
CBITOBUM TEHJICHIIISIM HOPMAaTHUBHO-TIPaBOBOi 0a3u. Xo4a MpH [bOMY € O3UTUBHUH JTOCBIJ 1100
MIATPUMKH Ha JAepKaBHOMY PiBHI TaKOTO HampsiMy, SIK BiJHOBIIOBaJIbHA €HEPreTHKA, SIKUM MPU3BIB
710 3HAYHUX YCMIXIB y 1iH cepi (3aKOH Mpo «3ereHUi» Tapud).

JITEPATYPA
1. Energy union. [EnexTpoHHMiA pecypc]. — Pexum JNOCTYILY:
http://www.consilium.europa.eu/en/press/pressreleases/2015/03/conclusions-energy-european-
council-march-2015/.
2. Memopanaym Mk YkpaiHoio Ta €BponeiicbkuM Coro30M MNpo NOPO3YMIHHS OO
CHIBpOOITHUIITBA B eHepreTuyHii ramysi. [EnextponHmii pecypc]. — Pexum poctymy:
http://zakon.rada.gov.ua/cgibin/laws/.
3. HamionanbHa cTparerist po3BUTKY OCBITH B YKpaiHi Ha nepioa 1o 2021 poky. [Enexrponnuit
pecypce]. — Pexxum noctymy: http://zakon3.rada.gov.ua/laws/show/344/2013.

ICTOPISI TA YMOBU PO3BUTKY 3EJIEHOI'O BYJIBHULITBA B YKPAIHI

A.O. Heuenopenko!, 1.0. Baiioak?

12X apkiBchkuii Konek OyaiBHUITBA, apXiTeKTypH Ta Ju3aiiny jennaright01fight @ gmail.com,
style.yano @ gmail.com

V neposeunenux kpainax cmepmenvHo numu 600y, a 8 PO3GUHEHUX — OUXAMU NOGIMPSM.
Horconaman Pabyn
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VY Harmii JH1 aKTyalbHUM € MUTAHHS PaIliOHATHHOTO BUKOPUCTAHHS MIPUPOIHUX MaTepiaiiB
Ta 3MCHIICHHS DPiBHA 3a0pyaHeHHs. OgHUM 3 BUPIMICHH I11i€i TPOOIEeMH € peani3ailisl MPOCKTIB
3€JICHOTO OYJIiIBHHUIITBA.

3enene OymiBHULTBO — OyAiBEIbHUW CTaHIAPT, IIO IPYHTYEThCS Ha pallioHATLHOMY
BUKOPHUCTAHHI MPUPOJHUX PECYPCIB, €HEPro- Ta TEIUIO30EpeKeHHI, Ha 3BEACHHI JIO0 MIHIMyMYy
HETaTUBHOTO BIUIMBY Ha HABKOJIMIIHE CEPEAOBHINE BiJ BHOOPY MIISHKH i OyIiBHUIITBO [0
eKCIUTyaTalii Ta yruiiszamii OyiBmi abo criopyau.

3a HUM niepedaveHo:

- BUKOPUCTAHHS €KOJIOTIYHO YUCTHX MarepiaiiB ajs OymiBHHITBA Ta O(OPMIICHHS
OyziBelb, TAKUX SIK: IPUPOJIHE KaMiHHSA, TJIMHA, COJIOMa, IEPEBUHA;

- parfioHanpHa yTHTi3allisl OyAiBEIbHUX BiXO/IB;

- BUKOPHUCTAHHS aJIbTePHATUBHUX BH/IIB €HEPTii Ta MPUPOTHUX SBHIIL;

- CKJIIHHSI MBACHHUX (acamiB i 301IbIICHHS 1HCOISAIIIT,

- YTEIUICHHS TOKPIBIII 1 MiAJIOT 32 JOMTOMOT OO0 BOBHSIHUX BOJIOKOH.

Tepmin «3eneHe OyIIBHUITBO» 3’€IHYE B €001 KJIACH4YHI TIOHATTS: «ECKOHOMIs,
«KOPHCHICTBY, «EKOJIOTI1YHICTH.

[TpoekTu 3enmeHOro OYAIBHUIITBA MIMPOKO pEaTi3yIOThCS 3aKOPJOHOM, THM 4YacoM Ha
Teputopii YKpaiHH piBeHb TaKMX IHHOBAIii B 5 pa3iB MEHIIMA, HIX y €BpPONEHCHKUX KpaiHaX, a
enepropurpat Ha 30-40% Oib1IIi.

Amnamizytoui naHi YKpaiHW, IIOJO BIPOBADKCHHS KOHIIETIi 3eJeHOro OyIiBHUIITBA,
CTaHOM Ha CHOTOJHIIIHIA JCHb € MOOYIOBaHI 3a «3€JICHUM» TEXHOJIOTisIM OyIiBIi, aje MOKH Iie
JWIIE TTOOJUHOKI IpoekTH. Apxitekrop Tersna EpHct moOynyBana s CBO€l pOIWHH TEPIIHUIA
nacuBHUM OynuHOK B YKpaiHi (puc.l).

Puc. 1. IlacuBHuii 0yaunoxk y Kuesi

[TpoekT 3aHeceHMil B KaTaJor MAaCUBHUX OYJIMHKIB BiJl IHCTUTYTY IaCUBHOIO OyJIMHKY B
Hapmmranti. Bynisias 3BeneHa Ha MiHIManbHIM AunsHI 3emui (250 M2) B paiioni «Cupeus» y
Kuesi.

Jns OyniBHuITBa OyIWHKY MiAiOpaHi €KOJOTIYHO YMCTI Oy/iBeNbHI Marepianu (B Mmepiry
Yepry yKpaiHCBKOTO BHUPOOHMIITBA) 1 €HEPrOCKOHOMHI 1HXKEHEPHI CHUCTEMH, IO 3a0e3MedyIoTh
MaKCHMaJIbHUHN CydacHUN KOM(OPT 1 310poBYy aTMochepy Uil MPOKUBaHHA CIM'T 3 4-5 4OJIOBIK.

Cepen iHmIUX TPOEKTiB — eHeproedekTuBHUil rortens «Kosuer» Ha ropi Merypa B
bykoBuHCchkux Kapmarax 3 aBTOHOMHOI €HEPrOCHUCTEMOIO (€HEpris COHIS Ta BITPY), MPOEKT
IHAMBIAyaTbHUX XUTIOBHX eKojoMa y cemi PanucinaBka PiBHeHChKOT 00macTi (puc.2).

Puc. 2. InquBinyaabHuii eko0yauHok y ceqai PaguciaBka
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BynuHok Mae nepeB'sHUil Kapkac, a HWOTO CTIHM BUKJIQNAIOTHCS TIOKAMH IPECOBAHOL
cosmomu. [licist BKIagaHHs COJIOMH CTiHH IITYKaTypsTh. EKOOYIMHOK Oye MTOCHUTH TMPOCTOPHM 1
matume maomy 100 Mm% nekinmbka KiMHAT, KyXHIO # yci HeoOXimmi 3pyunocti. Takux OymuHKiB
IUTAHYETHCSI 3BECTH 56, K1 CKIaIaTUMYTh KUTIOBUI KOONIEPATHUB.

VY 2013 p. B Ykpaini Oyno 3apeecTpoBaHO TPOMAJIChKy opraHizamiro «Pama i3 3emeHoro
oyniBauiTBa» (UaGBC), 0cHOBHOIO MeTOIO sIKO1 € 00’ €HaHHs OpraHi3aiiid 1 mpodecioHais, ki
JTOTPUMYIOTBCS y CBOTM JiSUTbHOCTI IPUHIIHITIB 3€JICHOTr0 Oy1IBHUIITBA.

OCHOBHMMH NPIOPUTETHUMH HaripsiMmamu podotu Panu €:

- BHECEHHS 3MiH B YKpaiHChKE 3aKOHOJABCTBO IS PO3BUTKY 3€JICHOTO HAMPSMY B
OyIiBeNbHIN ramysi;

- ceprudikariis OyaiBesb BiIMOBIAHO 0 «3€JIEHUX» CTaHIAPTIB;

- MIOIIMPEHHS Ta MOMYJIAPU3AIIS 17IeH «3€JIeHOr0» OyIiIBHUIITBA;

- BIPOBAKEHHSI MDKHAPOIHUX CTAaHIAAPTIB 3€JI€HOr0 OYAIBHUIITBA B Y KpaiHi.

Paga 00’ennye koMmmanii, opraHizamii Ta IpUBaTHUX OCI0, 3aIliKaBIEHUX Yy 3aCTOCYBaHHI
MIPUHITUITIB CTAJIOT0 PO3BUTKY IIiJl Yac peastizallii mMpoeKTiB HEPYXOMOCTI, CHEPreTUYHOI Tajy3i Ta
CYMDKHUX O0JIACTSIX.

VYkpaina crtana uwieHom BcecBiTHboi «Pamm 13 3enenoro OyniBHunTBa» y 2016 porii.
OCHOBHHMMH 3aBJIaHHSIMH I KpaiHU Hapasi €:

- CTBOPEHHS PEriOHaIbHOI MepesKi MPeICTAaBHUIITB;

- CTBOPEHHSI CHUCTEMH MPOCKTYBaHHs, OyIiBHUITBA W OI[IHIOBAHHS 3a KPHUTEPIsIMU
3eJIEHOr0 Oy IIBHUIITBA.

[TpoTe po3BUTOK 3e7eHOr0 OYIIBHULITBA B YKpaiHi MOMXJIMBHM JTUIIIE 32 YMOB:
[TigBuieHHs piBHS KBaTi(iKaIlii CriemiamicTiB.

BnpoBamkenns kypey «3eneHoro OyIiBHUIITBA» B HaBYaJIbHUHN MpOIIEC.
[IpoexTyBanHs, OyIIBHUIITBO Ta EKCILTyaTaIlisl 32 HOPMaMH 3€JIEHOTO Oy/IiBHUIITBA.
P03BUTOK HAyKOBOT'O CYNPOBOJIKEHHSI IaHOTO CTaHIAPTY.

Po3BUTOK BUPOOHMIITBA Ta EKCILTyaTaIlil €KOJIOTiYHOro 00IaHAaHHS Ta MaTepiajiB.
3anpoBa/KEHHS MOJaTKIB Ha OyAiBENIbHI MaTepiaiv, KPiM €KOJIOTIYHO YHCTHUX.
[TiBuIIeHHS ONUTY HAa 3€JIeH] OY/IiBIIL.

[TigBuIIeHHS €KOJOTIYHOI TPaMOTHOCTI HaCETIEHHS.

Po3poOka nepkaBHMX OyZAiBEIbHMX HOPM 3 IPOEKTYyBaHHs, OydiBHHUITBA Ta
eKCIUTyaTallii 3eJIeHuX Oy/iBeb.

10. TIIpoextyBaHHS Oy/IiBENb 3 HU3bKUMU PIBHEM CIIOKHBAHHS €HEPTii.

WXk W=

BITPOBA[)KEHHSI CUCTEMU OLIHIOBAHHS BREEAM B YKPATHI
H.A. BacuiabeBa
KuiBcbkuii HalioHaIbHUM yHIBEpCUTET OyIBHUIITBA Ta apXiTeKTypHu snegok7711@gmail.com

Cucrema onintoBanHss BREEAM oxorutioe Taki Kputepii Ik BAKOPUCTaHHS €Heprii, BOHM,
MaTepiajiB 1 3eMJli, piBEHb OXOPOHHU 3/I0pOB'S MPAalliBHUKIB, 1HHOBAIIIl, 3a0pyIHEHHS, TPAHCHOPT 1
po3noain BiaxoaiB. KojkHa 3 IIUX KaTeropii OliHIOBaHHS BiJJoOpaxkae BIUIMB (DaKTOPIB: HANPHUKIIA,
CTIMKICTh 1 THYYKICTh MPOEKTY [0 BHYTPIUIHIX 1 30BHIMIHIX 3MiH, YyTJIUBICTh 0 KJIIMAaTUYHHUX 1
OPUPOJHUX YMOB, IIHHICTE pecypcy SK €KOJIOTIYHO YHCTOro Marepiany, Oiojoriuxa
pizHOMaHITHICTE. Y mporieci omiHioBaHHI BREEAM 3 kokHOi KaTeropii HEoOX1THO BUIIITUTH Pl
3aBJaHb, SKI MUISITaTUMYTh OLIHLI JUIsl OTpUMaHHs OamiB. Y pa3l BUpIIIEHHS 3aBIaHb abo
JOCATHEHHS BCTAHOBJICHUX I[1J1€H, HaJa€ThCs IEBHA KIJIBKICTh OalliB 3a BIAMOBIAHY KaTEropito.

Koxna 31 cxem BREEAM oriHI0€ eQeKTHBHICTh 3a LIT0I0 HU3KOK IHTaHb CTAJOTO
PO3BHTKY.

VY crannaprax BREEAM - 2019 € Taki kareropii:
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- yIIpaBJIiHHS: TIOKpAIlleHe MJIaHyBaHHs, aHali3 BUTPAT Ha YNPaBIiHHSA IPOEKTaMHU Ta
nporiecu OyAiBHUIITBA;

- 3I0pOB’st Ta a00poOyT: minBUIIEHUH KOoMGpOpT Ta Oe3nexka y BHKOPHCTAaHHI
(Bi3yanpHa, TEIUIOBA, aKyCTUYHA OE3IeKa, IKICTh IMOBITPS Y MPUMIIIICHH] ),

- SHEepreTHKa: MiABUILEHHS eHeproe(eKTUBHOCTI Ta 3MEHIICHHS BHKHJIIB BYTJICIIO B
OyJIIBHHIITBI;

- TPAHCHOPT: MOKPAIIEHUI JOCTYII 0 TPAHCIIOPTY Uisi Oy/AiBHULITBA,;

- BOJIa: 3MEHILIEHHS HE PAlllOHAILHOTO CIIOKUBAHHS BOJIH;

- MaTepiaiu: BIANOBiIaIbHE BUKOPUCTAHHS CTIHKMX Ta €(EeKTUBHHUX OyIiBEITbHUX
KOHCTPYKIIIH Ta MaTepiaiiB;

- BIIXOJU: CKOPOYCHHS BHUPOOHMYMX BIAXOMIB Ha Micmi OyHiBHHUIITBA, Il dYac
BUKOPHUCTAHHS Ta B MailOyTHHOMY, a TAK0>K BUHATOPOJIXKEHHS YTHIIi3a1lil BTOPUHHUX B1JIXO/IIB;

- 3eMJICKOPUCTYBAHHS Ta €KOJIOTisl: 3MCHILIEHHS €KOJOTIYHHMX 30WMTKIB Ta TOCHUJICHHS
3aXUCTY €KOJIOT1i;

- 3a0pynHeHHs: 3MeHIIeHHs BUKUIiB NOx, 3MEHIIICHHS ITyMy B HIYHUH 1epioz;

- IHHOBAIIIi: 3pa3KOBi MOKa3HUKH Ta HOBOBBEICHHS.

3a eHeproeeKTUBHICTIO Ta "3eIeHUMU" TEXHOJOTIAMU YKpaiHa 3HAYHO BiJCTAE Bij 1HIIMX
€BPOIEHCHKUX KpaiH, X0ua MEeBHI MO3WTUBHI TCHICHIIIT Bce XK 3adikcoBani. ChoroHi B YKpaiHi 18a
o0'extn, ceprudikoBani BREEAM - BC ASTARTA Kuis Ta «Optima-Plazay y JIbBOBI.

«Optima-Plaza» otpumaB orinky ayxe nobpe, mo ekBiBasieHTHa 59%. [lo koxHIl 3
KaTeropii MPOeKT OTPUMAB HACTYIIHI OI[IHKH: 3/I0POB 5 Ta 10OpoOyT — 54,55%; enepris — 48,66%;
iHppacTpykTypa — 83,33%; Boma — 62,5%; matepianu — 100%; Bigxonu — 100%; 3a0pynHeHHs —
68,18%.

ASTARTA OrganicBusinessCentre cTBOpeHHII B KOHIIENTI «MICTO B MICTi», JIeé B MEXax
OJTHOTO KBapTajy € BCl HEOOXIHI CEPBiCH Ta MOCIYTH ISl CYYaCHOTO KUTEJISI METaIoIicy.

@axiBii npu OyIIBHULTBI HOBOrO Oi3HEC-IEHTPY BUKOPHUCTOBYBAJIM IOBHUI MaKeT
€HEeProOLIaTHUX TEXHOJIOTIH, M0 TO3BOJISIOTH OPEHIOMAABISIM ICTOTHO 3HU3WUTH EKCIUTyaTalliiiHi
BUTpaTH. 3a MOMEpPeaHIMH pOo3paxyHKaMu, piuHa ekoHoMmis Ha odici y 2000 KB.M. MOXe CKIIACTH
6mm3eko 15 000 y.o.

[H)KUHIPUHTOBI CUCTEMH YTIPaBIIIHHSA — 1€ 11I€ OJIUH CIOCI0 3HMKEHHS BUTPAT HA €HEprilo.
Hanpuxnan, npu BiTUMHEHHI BiKHa B OQicl CIpalbOBYE NaTYMK, KU aBTOMAaTUYHO BHMMHKAE
CUCTeMY KOHIUIIIOHYBaHHs. Y TOH yac K CUCTeMa KOHTPOJIIO CHOKMBAaHHS €NEeKTPUKU 1 BOAM B
Oy/iBJIl TOYHO 3HAE, UM € B KOPHUAOPAX, TyajeTax >KUBI JIFOJAU. SIKIIO MPOTATOM 3alpoTrpaMOBaHOTO
yacy B MPUMINICHHI HeMae IoJiel, YaCTHHA CBITUJIBHUKIB aBTOMAaTHMYHO BHMMKA€ETHCS, a BOJa
MEPEKPUBAETHCSI.

OcnoBuumu pucamu BC ASTARTA 3a ouinkoro BREEAM e Taxi:

- BUCOKUN pIBEHb eHeproegekTuBHOCTI. lle JOCATHEHHS MOSCHIOETHCS BHUCOKOIO
AKICTIO apXITEKTypHu NMPOEKTy (OpieHTallisl OyJUHKY, T1€HHE OCBITJIICHHS NMPUMIIEHb), BEHTUISLIEI0
3 e()eKTUBHUM BIJTHOBJICHHSM, BUKOPUCTAHHIM CY4aCHHX MaTepialliB, CBITIO10JHUM OCBITIICHHSIM
Ta aBTOMAaTH30BaHUM KEPYBaHHSM 1H)KEHEPHUMH CUCTEMaMH OyiBIIi;

- e eKTUBHE TUTaHYBaHHS, 110 3abe3neuye koMmpopTHI yMoBHU Tiparli openaapis. 100%
o(icHUX TpPUMIIIEHb MAaIOTh JIOCTYI JI0 JICHHOTO CBITJIa. BeHTHUIALIS 3a0e31euyeThCsl CUCTEMOIO
BIIHOBJICHHS - CBD)KE TOBITPSI MOJAETHCS B MPUMINICHHS UMK pik. ByaiBas 3ampoekToBaHa Tak,
100 Bci 10 moBepxiB B JEHHUI Yac OCBITIIOBAINCS MPUPOIHUM CBITIIOM, 1110 AO3BOJISIE EKOHOMUTH
BTpHUI OiIbllle €Heprii B MOPIBHSAHHI 31 3BUYalHUM OYIMHKOM.

- CKOPOYCHHS CIOKMBAaHHS BOJM 332 PaXYHOK BUKOPUCTAHHS €KOHOMIYHO BHT1THOTO
CaHTEXHIYHOTO OOJaJHAHHS, & TAKOXK BCTAHOBJICHHS CHCTEMHU BUSIBJICHHS Ta 3all00ITaHHS BUTOKY
BOJIH;

- Ha eTarli MPOEeKTYBAaHHS MPOEKTY OyJI0 MPOBEACHO P TOCTiIKEHb TSl IPUHHSATTS
€KOJIOT1YHO OOTPYHTOBAHUX PIlIEHb MIOJO0 AIbTEPHATUBHHUX BapiaHTIB MPOEKTYBAaHHS - TAKHX SIK
SHEepPreTUYHE MOJICITIOBAHHS Ta OIliHKA BILTMBY MaTepiajiiB HAa HABKOJIUIIHE CEPEIOBHIIE MPOTITOM
MTOBHOTO KUTTEBOTO IIUKITY OY/IiBIi;
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- naHamadTHUN JU3aifiH MPOEKTY CTBOPIOE MPUEMHI YMOBH Ta CIIPHSIE ITiIBUIIECHHIO
MICIIEBOTO 010pI3HOMAHITTS 32 PaXYHOK BUKOPHUCTAHHS MICIICBUX BUIIB POCIIUH;

- MPOEKT Ma€ Ha METI CHPHUATH BUKOPUCTAHHIO abTEPHATUBHUX BUIIB TPAHCIOPTY
yepe3 3a0e3MedeHHS BEJIOCHIICAHNX CTENaXiB Ta CTaHIIM 3apsaiakd Ui eJIeKTPOMOoOLUTiB. Y xomi
PO3POOKH KOMITJIEKCHOTO TiAXOMY A0 CTBOPEHHS CEPEOBHINA, IO 3a0€3MedyeThCsl TPOMAICHKUM
TPAHCIIOPTOM Ta CITOPYAaMH JJIS BEJIOCUIICTUCTIB Ta MIOXOiB, iHPpacTpykTypa Oyia po3podieHa
3 METOIO OKPAIIEHHS TPAHCIIOPTHOI IOCTYITHOCTI OYIiBIIi.

®daxiBIli Ta €KCIEPTH PUHKY HEPYXOMOCTI BUAUISIOTH HACTYITHI TIEpEeBard BUKOPHUCTAHHS
merony BREEAM:

1. [Iponec ceprudikamii 6e3mocepeHbO MOB'SI3aHUN 3 JOCSITHEHHSIM EKOJIOTIYHHUX 1
KOPIIOPAaTUBHUX IILJIEH.

2. T'apanToBaHe BHUKOPHCTaHHS TEXHOJIOTiH, MarepiamiB 1 pecypciB, COPHUITIUBUX IS
Oy/IiBHULITBA HA JOBIOCTPOKOBY IEPCIIEKTUBY.

3. Touni kpuTepii OLIHIOBAHHS.

4.  MOXIUBICTh 3HMKCHHS EKCIUTyaTalliiHUX BHUTPAT CIOPYIH, MOJIMIIECHHS YMOB
Ipaili NpariBHUKIB 1 MIKIyBaHHS Mpo 0e3MeKy HaBKOJUIIHBOTO CEPEOBHIIIA.

5. MOoXIHBICTh MO3MIIIOBaHHA cebe Ha MDKHApOJHOMY Ta HAIiOHAIFHOMY PHHKaxX
HEPYXOMOCTI SIK TNPHUXWIbHHWKA OyJiBeNb, IO NPUHOCATH MEHIIE IIKOAH HAaBKOJUIIHBOMY
CEepeIOBHUIILY.

6. IlpuckopeHHs TOLIYKYy IHHOBAllIMHUX pIlIeHb, CHPSIMOBAHUX Ha MiHIMI3allil0
IIKIJTHBOTO BILTMBY Ha TPUPOTY, JIFOJACHKE KUTTS 1 37J0POB'SL.

Jlns mokpaiiieHHs piBHA SKOCT1 OyIiBHULITBAa B YKpaiHi MOTPIOHO BBECTH HA JEPKABHOMY
piBai HOpMu BREEAM st 060B’s13k0BOro BuUKOpucTaHHs. Lle ctumymtoBatume OyIiBHUITBO 3
€KOJIOTIYHO YHCTUX MaTepiajiiB, MOKPAlIUTh YMOBHU Mpaii poOOYoro MepcoHaly, a TaKoxkK
3MEHIINTH BUTPATH HA MOAAIBIIY EKCILUTYyaTallilo.

[MEPCITEKTUBHI «3EJIEHI» TEXHOJIOT'II
T.M. Tkauenko!, A.Il. Biaxkaepa?

"°Kuipchknii HalioHanbHil yHiBepcHTeT OyIiBHULITBA Ta apXiTEKTypH
tkachenkoknuba @ gmaul.com, blazhaievaanna@ gmail.com

HaiicyyacHimor mnpobieMoro cBiTy € mnuTaHHs ekosorii. KoxkHa po3BuHEHa KpaiHa
BIIEBHEHO POOMTH KPOKHU JI0 MOJIEpHi3alii 3actapuinx cucreM. IlepmuM eranom y gjaHOMY MUTaHHI
Mae OyTH 3MEHIICHHS pIiBHA BIUIMBY Ha HABKOJMINHE ceperoBumie. bynp — ska ypOaHizoBaHa
OJIMHMIIA CBITY CTHKAETHCSA 3 MPOOJIEeMaMU 3MiHU KJIIMaTy, aHTPOIIOTEHHOT'O BIUIMBY Ta MOTIPIICHHS
€KOJIOTIYHOTO CTaHy OTOYYIOUOTO CEpEelOBHUINA. Y 3aralbHOMY BUTJISAI NMUTAHHS MalOTh OYyTH
BUpIILIEHI KPOK 32 KPOKOM, MOYMHAIOUU 3 3alpOBaKEHHS METOJUKHM CHUCTEM HHU3bKOI'O BIUIMBY
(Low Impact Development).

Haiigimomimoro LID- cucremoro, Ha Miil morfsij, € cucreMa «3eieHol MOoKpiBii». Bona
BXK€ BCIM JOCUTh BimoMa. e meBHa «3enmeHa iHPpacTpykTypa». He 3aBxam BoHA mpejcTaBieHa y
BUTJISAAL 3eneHux naaxiB. Lle Moke OyTM BepTHUKajgbHE UM TOPU3OHTAJIbHE O3€JIEHEHHS, ApeHaKHI
CHCTEMH, JOIIOBI CaaH Ta iHIIE.

3MiHa KJiMaTy, HECTaOUIBHICTh TEMIIEPATypHOIO PEKUMY Ta aHOMAJbHI OMagu — Iie
HEB1JI’€MHI 3MIHH Cy4aCHOT'O XHUTTS. YKpaiHa BCE YaCTIIIE CTUKAETHCS C aHOMAJIbLHUMH SIBUIIIAMH.
Ha cporojHimHid JAeHb TOCTPUM 3alMIIA€ThCS MNUTaHHA 371MB. CHCTEMH BOJOBIJIBEACHHS,
KaHam3aiii BXXe He 3JaTHI BIIOPATHUCh 3 TMM O0’€MOM OIajiB, IO CHCTEMATHYHO BUMAJAIOTH B
VYkpaini. Panimie 11e nutanHs cTocyBajach JIMIIE 3aX1IHUX PErioHIB HaIIOl KpaiHU. Alle Tenep, MU
MO>KEMO CIIOTJISIaTH 11€ HaBITh Ha HalO1IbII ypOaHi30BaHUX IUISTHKAX. 30kpeMa y Kuesi.
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CucTteMHI BEeCHsHI Ta JIITHI 3JIMBU,KOTPi MIOPOKY CIITKal0Th KWiB BkKe MPOTIAroM KiJTbKOX
POKIB — I1€ IPUYMHA JUIsl pO3IJIsly BIPOBA/PKEHHS HOBUX cucTeM. HeoOXi1HO BIPOBaAUTH CHCTEMY
HU3BKOTO BIUIMBY 32 BUTJISZAOM: IPEHAKHUX CHUCTEM, JOUIOBUX CaJIiB Ta MIIKOBOJHUX BoJoMM. Lle
Tl IUIAXM TOBO/KEHHS 3 OMaJaMM, sIKi JONOMOXXYTh HE JIMIIE MOCIA0UTH HEraTUBHUM BIUIMB Ha
Cy4acHE MICTO, aje 1 TOKpPAUIUTH EKOJOTIYHUWA CTaH OTOYYIOUOro MPHUPOJHOTO CEPEOBHIIA.
baratboM BioMO, 1110 HACTIAKH JOIIIB Ta 3JIUB 3MIHIOIOTh Cy4YaCHUM PUTM >KHUTTS JHOIUHU. BCi Mu
IpUB’s3aH1 10 TIEBHOTO IUISAXY, aJie HACHIJKOM 3JIMB B CTOJIMII HAiuacTile € 3aTOIJICHHS BYJIHIIb,
NEepexoiB Ta 3MiHAa PyXy Ha3€MHOI'O TPaHCHOPTY. /IpeHa)kHi CHUCTEMM YU JIOILOBI CaaH, L€ TEX
caMme «3eseHe OyAiBHHUIITBOY, alie Ha3eMHe, 1110 HEe TPOCTO 3MIHIOE MIKPOKJIIMAT, ajie 1a€ Bi3yaJlbHO
3pO3YMITH PiBEHb KOPHUCTI Ta peaiizaiii JaHoi MPOeKTHOI yCTaHOBKH. JIpeHa)kHa CHUCTEMa MOXKE
OyTH mpejacTaBlieHa y 0araThOX Bapiamisx, 1€ CUCTeMa, II0 30upae, HAKOMHUYYE Ta BiABOJIUTH
HAQ/JIMILIKOBY Ha3e€MHY BOJYy LUISIXOM BOJOTOKIB /10 HAOJIM)KEHUX 3€JEHUX IUISIHOK, TaKOoX, Taki
CHCTEMH HECYyTh JIaHAmAPTHHHA XapaKTep.

[TepeBaramu gaHOi CHCTEMH € TIOKPAIICHHI SIKOCT1 BOJIU, 00 BOHA (IITPYETHCSA Y IPYHTI;
3MEHIICHHS 3a0pyJHEHOCTI TePUTOPIif; SMEHIIIEHHS KITBKOCTI 31IMBHOI BOAM; 3MEHIIICHHS BUTPAT Ha
BOJIOBIJIBIJI; TIOKpPAIIEHHSI JOCTYMY MIIIOXOJiB A0 JaHUX IJISHOK; 30UIBIICHHS MICHKUX 3€JIEHUX
HACaJ[KCHb.

[Tpuknasgom Bynullb, HAa SIKUX MOXKE OyTHM BCTaHOBJIEHA JIPEHAXXKHA CUCTEMa JUISL BIABOIY
HQ/UTMIIKOBOI BOJM, € BYJHIl, IO 3HAXOAATHCS HA HIDKYOMY DIBHI B TMOPIBHSHHI 3 IHIIMMH
BYJHUISIMU Ta ac(haabTOBAHOIO TEPUTOPI€r0. TakoX JaHi CUCTEMH MOXKYTh CTaTH aKTyaJlbHUMU JUIs
TEPUTOPiH, IO HE MAIOTh JOCTAaTHHOI KUIBKOCTI 3€JIEHUX JaHJmAQTIB, M0 MOTIH O MOTJIMHATH
Ha/IMIIKOBY Boay. Ha xanb, Benuka KUIbKICTh BYJIMIIb Ta MPOCHEKTIB HE MA€ JOCTATHbOI KIJIbKOCTI
KaHaji3amii, abo JaHi CHUCTEMHU BOJOBIIBOAY HENPHAATHI BIABECTH Ty KUIBKICTH BOJH, IO
Ha/IXOJUTh BHACIIJOK JOLIOBUX omajliB. [IpMuMHOIO 3MEHIIEHHsS KUIBKOCTI BiJBOJy BOJIU € HE
TITBKA 3aCTapiliCTh, aje 1 Te, IO KaHai3amii 3HAXOIAThCA BXKE HE B HAJICKHOMY CTaHI.
HaiibaHanpHIIIOI NPUYMHOI0 € 3acCMIYEHICTh 1 3a0pyAHEHICTh. 3JMBOBI TpyOM MarOTh Take
MIOJIOKEHHS, 1110 BOHH BIUPAIOTHCS B TPOTYapHY YaCTUHY JOPOTH i THM CaMHUM aKyMYJIOIOTh BCIO
BOJY came Ha MPOXOKil YacTHHI, IO 3TiAHO 3MIHU HAaXWIy JOPOTH HAAXOMAATH N0 MepexoAaiB abo
CIYCKIB 70O METPOIOJITEHY, YUM caMe€ 1 MNEepelIKOKaloTh MOBCAKACHHOMY pyXy Ta JIerkii
JOCTYIHOCTI JUIsl KUTEiB MicTa. ['oCTpuM crae muTaHHS MPO BiABEJCHHS HAJJIMIIKOBOI BOJIU 3
TPOTYyapiB, 3yNMHOK Ha3eMHOIO TPAaHCHOPTY, TPAaMBAMHMUX 3YNMHMHOK Ta MIIIOXITHUX IMEPEXOJIB.
3riZiHO MpaBWJI BCTAHOBJIEHHS JIPEHAXHUX CUCTEM MOBHMHHA OyTH Bi[Be/leHA MEBHA TEPUTOPIs IS
BCTAHOBJIEHHS BOJI030MpaviB Ta JpeHaXHUX TpyO. IneanmbHuM BapiaHToM Oynau © TpPHUPOJHI
na"amadTy (mapku, ckBepu, ainei, KiymOu). SIKmio BynuIl, II0 MaroTh NpoOieMy 3 BiABOJOM
HAJJIMIIKOBOI BOJM, HE MAalOTh TaKoi 3€JIEHOI TePUTOPii, MOXKYTh OyTH BCTaHOBJIEHI MEBHI IITYYHI
nanamadTy, mo Oynu O 3acajpkeHi OaraTopiuHUMM pociuHamu. IlizcymoByrouu, pe3yiabTaToM i
BaroMoI0 TIePEeBaror0 BCTAHOBJICHHS CHUCTEM IIEPCIIEKTUBHOTO «3EJICHOT0» OyIiBHUIITBA, a caMe
BCTaHOBJICHHS JIPEHAKHUX CHCTEM MO>KHA BIIEBHEHO HA3BaTH:

- 3MEHIIEHHS KIJILBKOCTI HAJIMIIIKOBOI BOJIH;

- 3MEHIIEHHs 3a0pyHEHHS 1 3aMYJIEHOCTI TepUTOPIii;

- JOCTYITHICTh JI0 HEOOX1THUX JTUISHOK JOPIT HE TUTBKH ISl MIIIOXO/IB, aJie 1 I BCIX
YYaCHHKIB JIOPO’KHBOTO PYXY;

- MiHIMIi3aIlisi BUTpaT Ha BOJIOBIIBE/ICHHS,

- 3MiHa MPHUPOTHOTrO JAHAMA(Ty, 301IBIIEHHS 3€ICHUX HAcaJKeHb Ta MOJEpHi3allis
3eJIeHO1 IHPPaCTPYKTypH MicCTa.

Jana cucrema — 11e cy4acHe BUPIIIEHHS MUTaHHS HACHIJIKIB I7100aIbHUX 3MiH Kiimary. Lle
BIpHI KPOKH J0 MoJiepHi3alii ypOaHi30BaHUX TEpUTOpill Ta OUIBII MPAKTUYHE MOBOKEHHS 3
€KOJIOTTYHUMHU CKJIAJOBUMH CYYaCHOTO JKUTTA. 3eleHa 1H(pacTpykTypa — II€ MOXKIIUBICTh
301IbIICHHS KUIBKOCTI MiA3€MHUX BOJ, 3a0e3medycHHs 30alaHCOBAaHOIO IMOBOKCHHS 3
HQ/TUIIKOBOIO BOJIOK0, 3MEHIICHHS BHKOPHUCTaHHS €HEprii, TOKpameHHs SKOCTI BOAM Ta
30UIBIICHHS 3€JIEHUX TEPUTOPiM 3 METOI0 MiHIMi3allii WIKIUIMBOTO BIUIMBY Ha XHUTTEAISIIBHICTD
JIFOJIMHYU Ta HABKOJIMIITHE PUPOTHE CEPEOBHIIIE.
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INEPCIIEKTUBU BITPOBAI)XEHHS 3EJIEHOI'O BYJIBHULITBA B YKPAIHI
A.l. ABpameHKko
KuiBcbkuii HalioHaJIbHUH yHIBEpCUTET OyNIBHULTBA Ta apXiTeKTypH alinaavramchyk @ gmail.com

3enene OymiBHunTBO (anra. Green construction, Green Buildings) - me mnpakrtuka
OyIIBHMIITBA 1 eKCIUTyaTallli Oy/1iBeJIb, METOIO SIKOI € 3HM)KCHHS PIBHS CITOKMBAHHS CHEPIeTUYHHX 1
MaTepiallbHUX PECypCiB BIPOJOBXK BCHOTO KUTTEBOTO IMKIY OYAiBIIi: Bif BUOOPY IUISHKH IO
IIPOEKTYBaHHs, OyHIBHULTBA, EKCIUTyaTallli, peMOHTY 1 pyHHYyBaHHS. [HIIOIO METOI0 3€JIeHOro
OyniBHMLTBA € 30epekeHHS ab0 MiIBUIIEHHS AKOCTI OyniBenb 1 KOM(OPTY iX BHYTPIIIHBOTO
cepenoBuila. Ll mnpakTHka po3IIMPIOE 1 JONOBHIOE KJacuyHe OyJiBeJbHE IPOEKTYBaHHS
MOHATTSIMH  €KOHOMii, $KOCTi, JMOBroBi4HOCTI 1 Komdopry. HoBi TexHomorii mocTiiiHO
BJIOCKOHAJIIOIOTHCS 1 3eJieHe OyIIBHULTBO CIIPSIMOBAHO HAa CKOPOYEHHS 3arajlbHOrO BILIUBY CIOPY.L
Ha HaBKOJIMIITHE CEPEIOBUIIIE 1 JIFOJCHKE 30POB'S, L0 AOCITAETHCA 32 PAXYHOK:

- e(eKTUBHOTO BUKOPHUCTAHHS €HEPrii, BOJU Ta 1HIIUX PECYPCIB;

- yBaru [0 WIATPUMKH 370pOB'S MEMIKAHIB 1 MiJBUIICHHIO MPOAYKTHBHOCTI
CIIy>k0OBIIIB;

- CKOPOYCHHS BiJIXOJ[iB, BUKH/IIB 1 IHIIMX BIUTMBIB HA HABKOJIHUIITHE CEPEIOBHIIIC.

OCHOBHI 3aB/IaHHS 3€J€HOTr0 OYAIBHHUILITBA: 1) 3HMKEHHS CYKYITHOTO HETaTMBHOI'O BILJIMBY
Oy/iBeIbHOI AISUTHHOCTI HA HABKOJIMIIIHE CEPEIIOBHIIE Ta 30POB’S JIOZCH; 2) CKOPOUYCHHS 00CATY
BIIXOMIB Ta 3MEHIICHHSA IHIIMX €KOJOTIYHMX BIUIMBIB, 3) BHKOPUCTaHHS €KOJOTIYHO
cepTudikoBaHUX MaTepiamiB B OyJiBHUITBI Ta Tpu 031001€¢HHI OyaiBenb; 4) IIiIBUIICHHS
eHeproeekTUBHOCTI OyIiBIi, MiHIMI3allisl €HEProCIOKUBAHHS, BUKOPUCTAHHS aJbTEPHATHUBHHX
IDKEpen eHeprii; 5) po3poOka HOBHX TEXHOJIOTIH 1 CTBOPEHHS Cy4aCHHX MPOMHUCIOBUX MPOAYKTIB;
6) B3HIKCHHS CHEPrOCIOKHMBAHHS Ta, BIJAMOBIIHO, HABAaHTAXEHHS Ha CIICKTpoMepexi; 7)
KOMILIEKCHE CKOPOYEHHS BUTPAT Ha OYIIBHUIITBO Ta YTPUMAaHHS OYJMHKIB.

3eneHe OyIIBHULTBO HepecTtaio OyTH ek30TMUHMM Bxe 20 pokiB Hazaia. 3apa3 Io
€KOJIOTIYHUM CTaHAapTaM OYyAYIOTb JKUTJIO, TOProOBl LIEHTPH, odicH, yuOOoBI 3aKkiaau 1 BUpOOHHUYL
nexu. Ha crorognimHiil nens y cBiti icHye 6mm3bko 300000 3enenux cnopya. I ne y nmoHiit mipi
JIa€ TIACTaBy BBa)KaTH 3eJieHe OyIIBHUIITBO TJIOOAIBLHOIO HOBITHBOIO TEHACHINIEIO, KA BXKE JaBHO
nepepociia cTaTyc €KCIIEpUMMEHTAIBHOIO HAINpPSMKY Ta CTPIMKO HaOyBae€ IMOIIMPEHHS B YChbOMY
CBITI.

HeratmaHAE BnaMe ByaaensHol IHGYCTpH

Byalnnl BMKOPHCTORYIOTE ranyse BignoeigancHa 3a
P 40% eweprii # 33% MapHWKOBHE Fadis

F 14% nuTHol Bogu + 50% sloxogia Ha 3ganMwAax
= A0% cHpOoBUHK # 15% LWHLANWEMX BUHM 8

Jeneqe ByglaHMUTED
NOTEHUIAA EXCHOMBHOND T8 ERONOrMHOND DOIBWTHY
1.3miHa pHHREY
2.Coivosl TpeHAM
3. BHsepnanHA pecypoia
4. ¥npaaniHHA PHIMHIMH
L. BEpenauHr Ta PR

Puc.1. 3esene OyAiBHMITBO — MOTEHLiaJ PO3BUTKY

BinMiHHICTIO YKpaiHCBKHUX 3€l1€HHUX OyIBEIbHUX KOMIIAHIM BiJ €BPOMNEHCHKUX € Te, IO
BOHM CIIAYIOTh MOTHMBaMH 30UIbLIEHHS NMPOJaXKiB 1 MPUBAOIMBOCTI MapKETHHTOBUX 3aXOliB. Y
OUIBLIOCTI BHIAJKIB €KOJOTrIYHI XapaKTepUCTHKU YKpPAiHChKUX OyaAiBenb € abo HaBMHUCHE
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BUTQIaHUMHU, a00 TMepeOUTbIIEHUMH 1, TPAKTHYHO, HE BIJMOBiAIOTH CBITOBUM craHmapram. Cam
PUHOK 3€JIeHOr0 OYyIIBHHUIITBA HEIOCTATHRO PO3BMHECHMH B YKpaiHi. | 11e He3Bakarouu Ha Te, IO
YKpaiHIli CHOKUBAIOTh B 5-6 pasiB Oiiblle eHeprii, HiK cepelHsl eBporneichKa KpaiHa, 1 TUCKycii
po eHeproeeKTUBHICTh BiAOYBAIOTHCS MPOTATOM JECATKIB POKIB Ha 3aKOHOTBOPYOMY piBHI.
Cepen TmepemikoJ pPO3BUTKY PHHKY 3€JICHOro OyIiBHUIITBA IMEpIIe Miclle 3aliMae HU3bKa
MpoiH(GOPMOBAHICTh BCIX HUIBOBUX ayJIUTOPIH, BIACYTHICTH KOMIIETEHTHOT'O PO3YMIiHHS 3€JICHHUX
MPUHIUITIB MPOEKTYBAHHS Ta ayIUTY, HABITh Cepe/l TEXHIYHUX (PaxiBIiB.

Inouxamopu ycniwnoeo eminents 6y0isenibHUMU KOMRAHIAMU eKOJIOCIYHUX NPUHYUNIB.

- EdexTuBHICTD BUKOPUCTAHHS MaTEpiajiB Ta EHEprii;

- KinbkicTh BiAXOAIB Ta BIICOTKOBA AOJIS iX PELMPKYIIAILIT;

- Kinpkicte Bukuaie CO2 ta 3abpynaiorounx pedoBuH (NOx, SOz, CO, HacuueHHx
ByrJIeBoHIB, Pb, Cs, Hg Ta iH.);

- Kinomerpax npo0iry TpaHCIOpTHHUX 3aC00iB;

- YacroTa BUHMKHEHHs aBapiii Ta cuTyalid, HeOe3MeyHuX Ui HABKOJIHMIIHBOTO
CEpEeOBHUILIA;

- [HBecTHIIIT HAa 3aXUCT HABKOJIUITHHOTO CEPEIOBUIIIA.

OTxe, OyIiBHUIITBO 3€J€HUX OyIMHKIB B Cepi )KUTIOBOrO OyHiBHHUIITBA CHPSIMOBAHE Ha
MiJBUIIEHHS X €Heproe(eKTUBHOCTI, IMOKPAIIeHHS >KUTJIOBUX YMOB dYepe3 BIPOBAHKEHHS
€KOJIOTIYHUX MaTepialiB J0 TEXHOJIOTIYHOTO Tmporecy ix OymiBHHOTBAa. ToO0TO OyIiBHUITBO
3eneHuX OyiBenb, Mepeja yCiM, CIOpsIMOBaHE Ha 3a70BOJIEHHsI MoTped cycmiibeTBa. ['onoBHUMHU
€KOHOMIYHMMU IepeBaraMy MpHu BIPOBAIKEHHI 3€JIEHOr0 OYAiBHUITBA Ta 3€JIEHUX TEXHOJIOTIH €
3HIDKEHHSI CcOo0iBapTOCTi OyIiBHMIITBA, 30UNbLIEHHS MOMHUTY CIOXHBa4Ya Ha 3elieHi OyAWHKH,
MOPIBHSHO 31 3BUYaiiHUMU, Ha 35 %. Takox 3acToCyBaHHs 3€J1€HOro OyAiBHULTBA MPU3BOIUTH 110
3MEHILEHHS eKCIUTyaTaliitHuX BuTpar Ha 13,6 %, B HOpiBHAHHI 31 3BUYAHUMU OYHiBIISIMH.

®ITOCTIHA 4K EJIEMEHT O3EJIEHEHHA CAAIB JJIA JHOI[EPT 3 BAIAMU 30PY
K.B. Taruiii

HamionaneHuil yHiBepcuTeT 010pecypciB 1 IPUPOIOKOPUCTYBAHHS Y KpaiHu
landscape_architecture @nubip.edu.ua

OpHuM 3 HalicydacHIIIMX Ta HaMIiKaBiIMX NPUHOMIB BEPTHUKAIBHOTO O3EJICHEHHS €
¢itoctinu. Lle pi3HOMaHITHI POCIMHHI KOMITO3UIi1, BCTAHOBJICHI HA BEPTUKAJIbHY MaHENb, IKa Mae
creniaiabHl IPUCTOCYBAaHHS — KUILEHI JUI TPYHTOBOI CyMillll, 1€ BUCAIKYIOTh POCIUHU. Y MaHelb
BMOHTOBYIOTh KaHaJHM I aBTOMaTH30BAaHOTO KpareJIbHOrO IOJIMBY pociuH. Boma B kaHamm
NOTparJisie 31 CHEliabHUX pe3epByapiB, SKI HEOOXIJTHO HAMOBHIOBATH BPYYHY OAMH pa3 Ha
THXAEHb. Taki KOHCTPYKIIT IPUIATHI 111 BCTAHOBJICHHS SIK y IPUMIILIEHH] TaK 1 330BHI.

TaxkTunpH1 cagu Ui JTI0JEH 3 BagaMH 30py HaOMparoTh MOMYJISIPHOCTI y €BpoMmi Ta CBITI.
Opnak, 3acTOCyBaHHS (PITOCTIH, SIK €IEMEHTA TaKUX CaJliB — 1€ JOCUTh HOBA KOHLEMIIis 1 HE HaOya
BEJIMKOI OMYJISPHOCTI.

[lepeBarm Takoro MPOEKTHOTO PIMIEHHS - JOCTYNHICTh, €KOHOMis MpPOCTOpY,
aBTOHOMHICTb, 3pyuHiCTb. HemomikoM € mepemimieHHs (GITOCTIHM y NPUMIIEHHS Ha 3HUMOBUI
mepioj, SKMIO caj i JIFOJEH 3 BaJaMu 30py 3HAXOJIWThCA Ha BYNHIN. Skmo x ¢iToctiHa €
YaCTUHOIO 1HTEp €py UEHTPY 30pY, MEAWYHMX peaOumTalifHuX LEeHTpiB, TO Il HEIOoJIK
MIEPETBOPIOETHCS HA TEepeBary.

Jis  3araibHOrO PpO3BUTKY Ta YpPI3HOMAHITHEHHS TaKTWJIBHOTO CIPHUHHATTS CTiHA
BKPHUBAETHCA HE juIIe pociauHamu. [IpueMHi Ta 1ikaBl Ha JOTUK MOXH, KOpa, MPUPOAHI MaTepiai,
TKaHWHHM, BOBHA Ta IHIII €JNEMEHTH TapMOHIMHO pO3MIIIYIOTh B3/J0BXK CTiHH. Biis KOXXHOTO
€JIEMEHTY JI0JIal0Th BUITYKJINI Hanuc abeTkoro bpaiiis 115 mosCHEHHS Ta OMUCY BiTYYTOTO.
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Bumoru Ta n0 pociuH, sSiKi MOXYTh OyTH BHUKOPHUCTaHi JAJsl CTBOPEHHS (DITOCTIHH Yy
TaKTWJIBHOMY CaJly: MUYKyBaTa KOpEHEeBa CHCTEMa, KOMIIAKTHHI TaliTyc, HEeBUMOTJIMBICTD IO YMOB
HABKOJIMIIIHBOTO CEpPEJOBHINA, JIOBIOBIYHICTh, CIPUUHATTS MOTHKY. Takok OakaHi JOJATKOBI
BJIACTUBOCTI - II¢ IPUEMHUI apomar, IiKkaBa Ta M’sika Ha JOTHK (akrypa. PocnmuHM HEe MOBHHHI
MaTH KOJIIOYOK, BUAUIATH OTPYHHI pEUOBUHH, BUKJIMKATH MOAPA3HEHHS Ta ajepritoo. SKmo Taki Bce
K BUCAQDKYIOTBCS U1 (BITOCTIH, TO Y HEIOCTYITHOCTI /IS BiJBiayBadiB (Mia CTeC0, HA 3HAYHIN
BHCOTI).

Haiikpammmu aj1s 3aCTOCYBaHHS y TIPUMINICHHSX € MPEICTaBHUKU POJIIB arjaoHema
(Aglaonema Schott), cuuaroniym (Syngonium Schott), cmatudinym (Spathiphyllum Schott in Schott
& Endl.), ciunnancyc (Scindapsus Schott.), mapanra (Maranta L.), moHcTepa (Monstera Adans.)
Ta apaueHa (Dracaena Vand. ex L.).

[lpunaTHUMU U711 BUKOPHCTaHHS y BYJIMYHHX BEPTHKAJIBHHX IIOCAJKaX € POCIUHH 3
POIIMHU TITYyXOKpONHBOBIi (Lamiaceaeae): M’sita niepuieBa (Mentha X piperita L.), menica Jikapcbka
(Melissa officinalis L.), matepunka 3Budaiina (Origanum vulgare L.), ueOpeub noB3yuuid (Thymus
serpyllum L.), maBnis nikapceka (Salvia officinalis L.).
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CEKIIA 2. SEJIEHE BY/IIBHUITBO B APXITEKTYPI TA MICTObY/IYBAHHI

CYYACHI IIAXOAN Y BOPOTHBI 3 IMJIIOBUM 3ABPY/IHEHHSAM MICT
Bb.M. BacunbkiBecbkuii
Hamnionanbuuii yaiBepcutet «KueBo-MorumstHebka akageMis» vasylkivskyi @ukr.net

3a nanumu OOH, mickke HacenenHs 3 751 muH. yonoBik y 1950 porti 3pociio g0 4,2 mip.
y 2018 pomi. I 3a mporHo3zamu i€l >k oprasizaiii, yactka mickkoro HaceyneHHs y 2050 pomi Oyne
ckiagati 68% Bchoro HacelleHHs miaHeTH. CbOroAHi B TAaKUX MicTax, K TOKIO 3 H0T0 OKOJIUIISIMU,
Menikae 37 muH. xutenB, B eni — 29 mun., [Hlanxai — 26 muH., Mexiko 1 Can-Ilayny 22 mH. 3a
nporuo3amu BuYeHux, 10 2030 poky y cBiTi Oyae 43 meranoiicu 3 HaceneHHAM Outbmie 10 MIH.
Tomy poboTa 3 mokpailleHHs! CTaHy JAOBKULISA B MiCTax MOBHHHO CHPUSATH MOKPAIEHHIO 3I0pOB’S
O1UIBIIIOCTI HACENICHHS TuTaneTH [1].

Ha mepmomy Mmicui cepen 3arpo3 Jisl 30pOB’sl MEIIKAHIIIB MICTa CTOITh 3a0pyAHEHHS
aTMOC(epHOTO TOBITPSI BiJl PI3HUX AaHTPONOTCHHUX YHMHHUKIB. JlOCHiIDKeHHS NOKa3aiu, M0
3a0pyaHEHHs MOBITPS MPU3BOIUTH J0 MOSBH XBOPOO, SIKi TPUBAIOTH BIIPOJIOBXK MEBHOTO 4acy. BoHo
MPU3BOJUTH JI0 CEPIIEBOI HEIOCTATHOCTI, CKJIEPO3Y apTepid, pecripaTOpHUX 3aXBOPIOBAHb, TAKHX
SK OpOHXIT 1 acTMa, KalluTio, 3a U1, 10 MOoApa3HeHHs o4ei. Takox BUYCHI BOAUAIOTh 3aJICKHICTh
PO3BHUTKY Takoi maToorii, sik xBopoba [lapkincona un Ambrreiimepa, J€MEHTHHX CTaHIB, a TAKOXK
BpODKEHHX Je(EKTiB BiJl MepeOyBaHHS JI0JICi B yMOBax 3a0pyaHEHOro MOBITpi [2].

Ocrtanni 30 pokiB y OUIBIIOCTI pO3BUHYTHX KpaiH 3 TEPEeMiHHHUM YCIIXOM, BEIEThCS
60poTh0a 13 3a0pyaHEHHSIM aTMOC(HEPHOTrO MOBITPS B MICTaX BUKHUIAMU BiJ aBTOTpaHCHOPTY. I, 3
HAIIIOTO TIOTJISAY, CydacHi iH(OpMAaIiiiHi TeXHOJOTIl i HAyKOBI BIIKPUTTA B OOJIACTI €HEPreTHKH,
HOBITHIX MaTepialliB, pa3oM 3 NPHUHATTAM EKOJOTIYHUX 3aKOHIB (MiJ THCKOM TPOMAajChKOCTI),
3poOUIM Mpii PO «YUCTHID» aBTOTPAHCIIOPT 3AIMCHEHHUM yXe B HaillOmmkue aecsatupivds. OaHax
3a Ii€10 3aB3ATOI0 OOPOTHOOIO 3aNuINaNacs He MOMIYeHO pobiaema 3a0pyaHeHHsT aTMOc(hepHOTro
MOBITPS MMUJIOM, 1110 € HE MEHII Ba)KJIMBOIO, IK MU BBa)KAEMO, HIK 3a0py/IHEHHS TOBITPSl BUKUAMHU.
3a gaHuMH €BpPONEHCHKOr0 areHTCTBAa 3 HAaBKOJMIIHBOIO CepeloBHUIIa, TUIbKM B €Bpomi y 2015
pouti cranocs 391 000 nepeauacHUX cMepTel B 3a0pyiHEHHs aTMOC(HEPHOTo MOBITps oM [3].

[TpoGiieMa 3anuneHoOCTI B MICTax Mae€ JeKuibka acnekTiB. [lo-mepiie, muin Mae He TUIBKU
aHTPOIIOTEHHE MOXO/KEHHS, a i MPUPOJIHE, 1 TOMY 1030YTHCS HOro MOBHICTIO HIKOJIM HE BJACTHCS.
[lo-npyre, B yTBOpPEHHI NWJIOBOrO 3a0pyJHEHHS OJHOYACHO NPUMMAIOTh Yy4YacTh PI3HI BHIU
TISUTBHOCTI  JIIOAMHM, TOYMHAIOYM Bl MOOYTOBOI TOBENIHKM 1 3aKiHUYIOYH OyAiBENIBHOIO,
MIPOMHUCIIOBOIO, €HEPreTUYHOI0 TisUTbHICTIO. [l0 TpeTe, MM Ie HEIOCTaTHHO 3HAEMO TIPO BILTUB
NIy Ha OpPraHi3M JIIOJUHM 1 HACTIJIKK HOro II0J0 CTaHy 3J0poB’s MaiOyTHiX mokoiiHb. Cepen
yCiX MPHYUH YTBOPEHHS TNHIy, Ha HAIly JYMKY, BaXJIMBO TPUBEPHYTH YBary A0 THX BHIIB
TSUTBHOCTI JIIOJMHM, SIKI MOXYTh OyTH MiHIMI30BaHI SIK 3a JOMOMOIOK) CYyYaCHUX TEXHIYHHX
HOBAIIli, TaK 1 3aBSKH OPTaHI3alIfHUM 1 IIPABOBUM 3aX0JIaM.

Hapasi micTta cBiTy, siKi HAOUIbIIEe CTPaXKJa0Th BiJ 3alIMJIEHOCTI, BXK€ aKTHBHO MOYaJH 3
Hero 00pOTHCS — 1 He TUTbKU MPAaBOBUMHU METOJIaMH, 3a00pOHSI0OYH B MEBHI IPOMIKKHU Yacy 1 IEeBH1
IHI pyX TPaHCHOPTY, a ¥ BUKOPHCTOBYIOYM BYJIMYHI HMPOTUIIMIIOBI YCTAHOBKH, SIKi JI03BOJISIOTh
3MEHIIYBaTH MUJIOBE 3a0pyAHEHHS B MICISIX HAMOLIbIIOr0 CKYMUEHHS JII0JIel Ha BYJIMISIX MicTa Ta
nepexpecTsx.
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Puc. 1. Konnenuist Mepe:xi Bex, ki noriuHawtb cMmor B [edi, [nais.

Hanpuknan, B mmanax apxitekropiB Jlemi (puc. 1) BHKOpHUCTOBYEThCS po3podOKa i
BCTaHOBJIEHHS 10 MicTy 100-MeTpoBHX BeX, 3AaTHUX OYHUIILYBAaTH aTMoc(hepHe MOBITPs Ha IUIOINI
1,2 kM?. Mexanismu (inbTpaiii, po3milieHi B HHXKHill 4acTHHI Takoi Bexi, MalOTh 3aXOILIIOBATH
3a0pyHIOIOYl PEYOBHHU CaMme Ha PiBHI JAMXAaHHS JIIOJEH, a TIraHTChKI BEHTWJISITOPU Ha BEPXIiBII
CTIIOPY/AX — CHPSMOBYBATH OYHILEHE MOBITPS HA BYIUI MicTa. 32 po3paxyHKaMH KOHCTPYKTOPIB,
KOJKHA Taka BeXa 3a JIeHb OUMINyBaTUMeE MOBIiTps obcarom 3,2 m> [4]. IloxibHa ycraHoBKa s
OYMILIEHHS TIOBITPsI BXKe po3pobieHa B TexHomoriunomy yHiBepcuteTi EffHIXOBeHa: 3aBBHIIKH 7
MeTpiB, BoHa 3aartHa ouuiryBata 30 000 M/roa i MpaloBaTl Ha aJlbTEPHATHUBHUX JKEpeax
eneprii. Hapasi Taki ycraHoBkm Bke BcraHoBieHi B Ilekini i Porrepmami (puc.2) Ha BynMIsX,
IJI0INAax, mapkax micra [5].

Puc. 2 Puc. 3

V¥ BepecHi 2017 poky y nonbcbkomy MicTi Kenbiie, Ha tuiomi ManspiB Oyna BCTaHOBIIEHA
MallMHa — CKYJbOTYypa, TiOpua MucrenTBa 1 TexHIKUM (puc. 3), ska ouumiae mnoBiTps. Lle
YOTUPUMETPOBA KOHCTPYKIiS, SKa 3/1aTHa (UIBTPYBATH MOBITPS OYMILNAIOYM HOro BiJl YacTOK
po3mipom PM 10 Ta PM 2.5. Jlo Toro k, BoHa 11e i iHhopMy€e MEIIKaHIIIB MICTa IIPO CTaH MOBITPA
[6].

Yu icHye B VYkpaiHi mpoOiema 3abpyaHeHHs MicT nuiom? lle puropuuHe nuTaHHS.
KinpkicTh Muily B yKpaiHCBKMX MICTax HIKOTO HE JIUBY€, a B OUIBLIOCTI MEUIKAHI MICT ii il He
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MOMIYar0Th, 00 € po0IeMH, 1110 MPUBEPTAIOTH 10 ceOe OLIbITY yBary rpoMagCchbKOCTi — HAIPHUKIIA],
3a0pyIHEHHS MiCTa IUJIAaCTUKOBUMHM Binxoaamu. He BBaarouu 3amujeHICTh MiCTa CEpHO3HOIO
poOJIEeMOI0, MiCLIEBI OPTaHu BIIAIH BUPIMIYIOTH ii CTApUMHU NEpeBIpeHUMH criocodbamu (puc. 4 1 5).

Puc. 4. Puc. 5.

Binnosinno no 3akony Ykpainu «IIpo Gmaroycrtpiit HaceaeHuX MyHKTIB» [7] Ta, 30Kpema,
«[IpaBun mpo Onaroyctpiii micta KueBa» [8] (mami IlpaBuna), n.7.4.3 mnepenbavaeTscs, IO
npuOMpaHHs TEPUTOPii MicTa MPOBOIUTHCS ABiYi Ha A00y: no 7-00 rox. ta mo 19-00 rox. Ha
TOJIOBHMX MAriCTpalisiXx Ta BYJIUIX 3 IHTEHCUBHUM PYyXOM TPaHCHOPTY POOOTH 3 MpUOHpaHHS
TEPUTOPil BUKOHYIOTHCS y HiuHMH yac 3 23-00 mo 6-00 rox. A BiamoBigHo no m.8.2.2. [IpaBui, B
3aJIe)KHOCT] BiJl IHTEHCHBHOCTI pyXy Ha JOporax MicTa, — OJMH pa3 Ha THUXACHb MPH KUIBKOCTI
aBTOMOOUTIB Ha AOPO3i MeHIIe | THCsUi, 1 10 5 pa3iB Ha 70Oy MpHU IHTEHCUBHOCTI pyXy OlIbIe, HiXK
16 -20 tuc. Ha no0y. OnHak, aHami3 cUTyaliil 3 TpUOUPAHHIM Ha JOPOrax MicTa CBIAYUTH, LIO i
BUMOTH HE BUKOHYIOTHCH.

OTxe, MO’KHA KOHCTaTyBaTH, 1110 HETaTUBHUH BIUIMB MUy B MicTi KueBi, gk 1 B 3arajom
o YkpaiHi, Hece 3Ha4yH1 3arpo3u JJs 3/10pOB’Sl MEUIKaHIIB MicTa. BaXkimBo TakoX 3a3HAYUTH, 1110
MPOTHUIUJIOBI YCTAaHOBKM, HA BIMIHY Bl IPUOMPATbHUKIB, IPAIIOIOTh B MOCTIHHOMY PEXUMI, 110
3HaYyHO e(heKTUBHIIIE HIXK Yac BiJ yacy abo 3a rpadikom.

Jlnis mokpaieHHs cuTyauii 3 MUJI0BUM 3a0pyAHEHHSAM B MicTax YKpaiHi MU IPONOHYEMO:
1) HOCHUINTH KOHTPOJIb 3a AISUIBHICTIO CIIYKO OJaroycTporo 11070 BUKOHAHHS BHMOI 3aKOHIB Ta
pO3MOPSKEHb 3 TpHOUpaHHS MicTa; 2) TPOBECTH JOCHIIKEHHS 3alUIeHOCTI MicTa Ta
HaIpaIoBaTH PEKOMEHAAIIIT IIOJI0 OYUIIEHHS MICHKOTO MPOCTOPY BiJl MHJIOBOTO 3a0pyaHEHHS; 3)
PO3pOOUTH KOPOTKOCTPOKOBY 1 JOBIOCTPOKOBY MPOTpaMu 3 MiHiMi3allil MUIOBOTO 3a0pyJHEHHS B
MiCTax.

BaxmmBo momatu, mo Hapas3i Ha kadenpi exomnorii HaVKMA B pamkax AissIbHOCTI
ypOaHICTHYHOI J1abopaTopii po3movanucs AOCTIIHKEHHS MUIOBOTO 3a0pyaHeHHs B MicTi. [lo
pe3yabTaTax JOCiKeHb Oy 1yTh BUPOOIEH]I peKOMEHalii 1010 MOKPALIeHHs YIIPpaBIliHHSA B cdepi
0J1aroycTporo micta Ta po3po0ieHa, B CHIBIIpaIll 3 MiANIPUEMHHUIIBKUME OPTaHi3allisiMH, YCTAaHOBKA
JUTS MiHIMi3aI[i1 THJIOBOTO 3a0pyTHEHHS Ha BYJIMIISIX MICTa.

JIITEPATYPA
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BUJU TA COPTU POY TAXUS L. V JEKOPATUBHOMY O3EJIEHEHHI
YPEAHI3OBAHUX TEPUTOPIIA

O.A. Camoroxinal, LIO. Isanosa?, O.B. Tumenko®

LSHHI] "Inctutyt Giosorii Ta Memuuunu" KuiBcbKoro HalioHaIbHOTO YHIBEPCUTETY
im. Tapaca llleBuenka alex234981 @gmail.com, oksana_t@ukr.net
’Boraniunwmii caz iM. akaa. O.B. @omina ivanova_irinka@ukr.net

CrorojHi 3eeHe OyAIBHUIITBO € aKTyalbHOIO 17IE€I0 ISl YKpaiHu, aJXe HOoro OCHOBHE
3aBJIaHHs MOJISITa€ B €KOHOMIi Ta 3HMIKEHHI PIBHS CHOXKMBAHHS €HEPreTMYHHMX Ta MaTepialbHUX
pecypciB, OCKITBKH JIIOJICTBO IMOCTYIOBO YCBIAOMITIOE HEOOXITHICTH BEACHHS MIHIMATICTUYHOTO
Coco0y XHUTTA 3 ONTUMAJIbHUMHU BUTpaTaMU NPUPOIHHUX PECYPCIiB Ta HACTYIHOIO IMEPEepOOKOI0
MaTepiajiB, Kl BAUKOPUCTOBYIOTHCS Yy MOBCAKACHHOMY MOOYTI JIOAMHU (IUIACTUK, KapTOH, Mamip 1
T.1.).

Ha cborogni B CBITI HalMOUIMPEHINIMMH CTaHAApTaMHM  «3€JIEHO1» cepTudikarii
IIPOEKTOBAHUX, PEKOHCTpYHOBaHUX 1 ekciuryatoBaHux OyniBens € BREEAM 1 LEED. Baxnusum
€JIEeMEHTOM 000X CTaHAapTiB € JaHAmadTHE oOJalITyBaHHS TepUTOpIi OUIsS/I0BKOIA OYIiBii, 110
BKJIIOYA€ TAaKOX 1 3€JeH1 HAca/PKEHHS, SKI € JKUTTEBO HEOOXIIHUMM IS MICTa Ta BUKOHYIOTh
JIEKOPAaTUBHO-XY/I0’KHIO, IIYMOI30JSLINHY, 3IJaJKeHHs BIUIMBY "Micbkoro octpoBa Temja',
OYMILIEHHS MOBITPS, ApXITEKTYpPHO-TJIaHYBaJIbHY, CAHITAPHO-TIT€HIUHY, COLIaJbHY Ta iH. QYHKII.

Cepen acopTUMEHTY pOCIMH JJsi O3€JI€HEHHS YpOaHI30BaHMX TEPUTOPIM BaXKO
HE/IOOLIHUTH TepeBaru XBoHuX. Came 111 pOCIMHU KOPUCTYIOTHCS CTIHKUM MONUTOM CII0KUBAYiB
gyepe3 iX BHCOKY J€KOPATUBHICTb YIPOJIOBXK POKY, (ITOHIMIHY aKTUBHICTh, MPUJIATHICTH [0
3pocTaHHs Ha OiIHUX cyOcTpaTax Ta 3aKpiIUIEeHHS CXWIIB. barato BU/IB 1 COPTIB JIETKO NMEPEHOCSTH
o0pi3Ky 1 TOMy MmigaroThcs (GOPMYBaHHIO KPOHHU, a JI€IKl CAMOCTIHHO (POpMYIOTH TE€KOpaTUBHY
KPOHY TpaBWIBHOI TeOMEeTpUyHOi (GopMu. XBOHHI POCIUHHM MIAXOIATH JJsI CTBOPEHHS
PI3HOMAHITHUX €JEMEHTIB JaHImapTHOrO [u3allHy - >KHBOILUIOTIB, MIKCOOpAEpiB, pOKapiiB,
aNpIiHApiiB, YaCTO BHCTYMAaIOTh B POJIi JIOMIHAHTIB 1 COJIITEpIB y 3arajpHiil koMmo3uuii caay, a
PI3HOMAHITTS po3MipiB, (GOpM, KOJIbOPIB 1 MPUCTOCYBAIBHUX PUC POOJIATH iX HE3aMIHHUMHU IS
nu3aiiny ypOonanamadris.

OaHMM 13 YCHIIIHO 3aCTOCOBYBAaHUX POJIIB POCIIUH Ui BTUIEHHS MPOEKTIB IEKOPATUBHOTO
o3eNieHeHHs1 ypOaHi3oBaHuX TepuTopiil € Taxus L., mo mpencraBnenuii y cBiToBii ¢uopi 9 Busamu
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(http://www.theplantlist.org/) (7-12 Bumamu ab6o mimBumamu (Cope, 1998; Farjon, 1998, 2001;
Spjut, 1992); 24 Bumamu ta 55 pizHOBHAamu (Spjut 2000, 2007, 2010)). IIpote, Haituacrime
BUKOPUCTOBYIOTbCS JIMILE COPTH Ta BHYTPIIIHBOBHIOBI TaKCOHH  PETIKTOBOTO BHUAY - THUCY
ATIHOTO, a 1HIII TAaKCOHM pOJYy HECNpaBeJIMBO 00XxonaaTh yBaroro. llepeBaramMu CTBOpEHHS
3eJICHUX HACA/DKEHb 32 YYacTIO PI3HUX BUMAIB TUCY € 1X BHCOKa MOpP(OIJIOTiYHA IMIACTUYHICTH B
ypOoekocrucTeMax (KpiM OCHOBHUX XUTTEBUX (HOPM JIEPEBHHUX POCIHH (JIEPEBO, KYIII) JJIST OKPEMUX
BUJIB TUCY BHIUISIOTh IPOMDKHY — 06araTocTOBOYpHHUH KyIII), iX TEKOPATHBHICTh YIIPOJOBXK POKY,
3MaTHICTh aJaNTyBaTUCA [0 PI3HUX THMIB cyOcTpaTy (3a YMOBH JOCTaTHHOTO 3BOJIOKCHHS 1
ApeHaxKy), BUTPUBANICTh 10 3aTiHEHHS. THUCH MalOTh BHUCOKY pPEreHEpaliifHy 34aTHICTb, TOMY
IIBUAKO BITHOBIIIOIOTHCS IMICHS TMOIIKO/KEHb 1 MOXYThb BHUKOPHUCTOBYBAaTHCh fK €JIEMEHTH
TOMIaPHOTO MUCTEUTBA. 3aBAAKH Iii 31aTHOCTI MOKHA 3ar00IrTH 1 MOMUPEHHIO JASSIKHX XBOPOO Ha
BCIO POCJIHHY IIJISXOM BUAAJICHHS OKpPEMUX BpakeHUX maroHiB. Buau poxy Taxus Bia3zHauaroThCs
I[IHHOIO JIEPEBMHOIO Ta JOBrOBIYHICTIO. BogiHOUAC BC1 BOHM € OTpYHHUMH POCIMHAMU (BC1 YaCTHHU
POCIIMHH, OKPIM apHJIIOCIB, MICTATh QJIKAJIOiIH, TEPIIEHOIAN, CTEPOIaH, IIIaHOTCHHI CIIOJIYKH Ta 1H.,
SIKi aKTUBHO BUKOPHCTOBYIOTh Yy TPaJAHUIIINHINA 1 HAPOIHINA MenuiuHiI Ta Tomeonarii (PacTurensHbie
pecypchl..., 1996; Lee, 1998; Patel et al., 2009; Rahman et al., 2013; Sharma et al., 2014; Juyal et
al., 2014; Gupta et al., 2015; Priyanka, Pandey, 2017; Anadon, 2018). B xoxai KiIiHIYHHX
BUMPOOYBaHb IMpemapaTd Ha OCHOBI IIMX PEYOBMH TOKa3ajdl BHUCOKY aKTHUBHICTh MPOTHU
METaCTaTUYHOTO PaKy SE€YHUKIB Ta MOJIOYHOT 3aJI03H, TPUBAIOTh JIOCIKCHHSI 00 e(heKTHBHOCTI
MIPOTHU PSIIy IHIIUX OHKOJIOTTYHUX 3axBoproBaHb (Subedi, 2017; Nimasow et al., 2015; Asif et al.,
2016). [lns aesikux BUIIB JOBEACHO HAsBHICTh aHTHMIKpoOHOI akTuBHOCTI (Nisar et al., 2008; Patel
et al., 2009; Rahman et al., 2013; Juyal et al., 2014; Adhikari, Pandey, 2017; ).

Hamri mocmipkeHHST CTOCYBaJIMCh BHIIB Ta COPTIB poxay Taxus, siki HpeacTaBieHi y
koziekuii boraniunoro caxy imeni akan. O.B. @omina KuiBChbKOTro HalioOHaJIBHOTO YHIBEPCHUTETY
imeni Tapaca IlleBuyenka, mo posramoBaHuii y neHtpi KuiBcpkoro meramomicy. Y nenmpapii
6otaniuHoro caay pin Taxus npencrasieno 3 Buaamu Ta 11 copramu (Taxus baccata L., T. baccata
“Fastigiata', T. baccata “Fastigiata Aurea’, T. baccata “Imperialis’, T. baccata ~Ohlendorfii’, T.
baccata “Overeynderi’, T. baccata "Repandens’, T. baccata “Schwarzgrin', T. baccata
“Summergold”, T. canadensis Marsh., T. cuspidata Siebold & Zucc. ex Endl., T. cuspidata “Nana’,
T. x media Rehd. "Hicksii', T. x media “Hotfieldii"). HaiiGinp1oo y Konekiii € iHTpOAyKIiHHA
MOMYJISILIS TUCY SAT1IHOTO, siKa npejacrasiaeHa 80 ocoonnamu BikoM Bif 10 1o 135 pokis, 110 MaroTh
pi3HE MOXO/KCHHS: 3aBE3€HI Ca/KaHLSAMU 3 NPUPOAHMUX YMOB UM IHIIMX KOJEKIiH, OTpuUMaHi 3
JKUBIIIB POCIMH Ta camociBu. Halictapmmii Tic 6otaniunoro cany (7. baccata) pocte Ha JUISHII
«Pinetum» 3 1884 poky (IOX0)KEHHS HEBiJIOME), Mae popMy Kymia 8,5 M 3aBBHILIKHU, TPH CTOBOYpHU
niametpoMm 6, 19 122 cM Ta npoekuito kporu 11x12 m.

[Tin yac oliHKK HacaIKeHb BU3HAYANU CTaH pociuH 3a «lllkanoro kareropiii crany nepeB»
(Hdomarox 3 no "CanitapHux npaBui B jicax Ykpainu", 2016). Bci pocnuau maroth | xateropiro
CTaHy JiepeB — 0e3 03HaK ocialJeHHs: KpOHa I'ycTa, XBOs 3€JI€HOTO KOJbOPY, MPHUPICT MOTOYHOTO
POKY HOPMAJILHOTO pO3MIpY JUIsl JaHOI MOPOJAM, BIKY, CE30HY, YMOB MiCLi 3pOCTaHHs; CTOBOYpH He
MAalOTh 30BHIIIHIX O3HAK MOIIKO/HKEHHA. 3a TaHUMU (DEHONOTIYHUX KYpPHAIIB BIIUTY IHTPOIYKIIIT
JIEPEBHUX 1 TPaB’SHUCTHX POCIUH OOTAHIYHOTO Cajlly POCIMHM MOYMHAIOTh BETeTYBAaTU Y KIHII
OepesHsi, «IMIyBaTH» B KiHI Oepe3Hs—Ha MouyaTKy TpaBHS ynponaomx 7-10 mniB. Monoga xBos
(dbopMyeTbes yIpoaOBXK KBITHS — TpaBHs. [IpupicT 3aBepinyeTbes y KiHli yepBHs. HacinHs 103piBae
HEOJTHOYACHO (CEepIIeHb-)KOBTEHB). 3a JaHUMH OaraTopiuHHX CIIOCTEPEKEHb Yy OOTaHIYHOMY cafy,
THUCU POCTYTh MOBUIbHO, 0cOOIMBO mepill 4-6 pokiB micis cXOAiB. Bci 1HTpOAYKOBaHI POCIMHU
TUCY Bi3HAYAIOTHCSI BUCOKUMU TMOKa3HHUKaMM 3uMocTiliki (I 6an 3umocriiikocti 3a mkanor H.K.
Bexosa (Konecniuenko Ta iH., 2011)), ajie MOXYTh MOMIKO)KYBAaTHCh BECHIHUMH «OTKaMU» XBOi 3
MiBIIEHHOTO OOKy KpOHH. THCHM € BHUMOTTMBUMH JO BOJIOTOCTI MOBITPS 1 TIPYHTY, aje He
BHOArmMBUMU N0 Horo pomwodocti. 7. baccata 37aTHUW YTBOPIOBATH YHWCJICHHE HACIHHEBE
MPUPOJIHE MOHOBJIEHHS (CamociB). 3aBJsSKM BUCOKIHM 3/1aTHOCTI 10 pereHeparii miciast oOpi3ku, y
O00TaHIYHOMY cajy 371liCHEHO poOOoTy 1o GopMyBaHHIO KpOHH THCIB - (opma Kymi (2), yami (7),
HiBaki (2), konycy (1), mipamiau (1), csiuku (1). Cepen HaliIeKOPATUBHIIIUX COPTIB THCY ST1IHOTO
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BapTo Bij3HaunTH ‘Elegantissima’ 3 XBO€I0 BiJ IHTEHCHBHO JKOBTOI A0 Oino-micTpsBoi, ‘Fastigiata
Aurea’ 3 )KOBTO-3€JICHOIO XBO€IO Ta ‘Schwarzgriin® 3 TEeMHO-3€JICHOI0O XBOEIO 3 CHHIM BIATIHKOM.
Bumu ta copTé THCIB BiIpi3HSAIOTBCS HE JUIIE 3a 3a0apBlCHHSM XBOi, a W 3a (OPMOIO KPOHH.
JlekopaTHBHICTh NESIKUX THCIB KoJiekilii Ootaniunoro cany (7. baccata, T. cuspidata ta T.
canadensis) omiHOBaNach 3rigHo mkamum A. Bmacenko (2016) 3a mapamerpamu: 3arajibHa
JIEKOPaTUBHICTh POCIMHH, JACKOPATUBHICTh KIPKH, XBOI Ta PENpOAyKTUBHHUX OpraHiB. Bci
JOCTIKEHI POCIMHHM IMOTPAITWIH JI0 TPYIH 13 HAWBUIIOKO IEKOPATUBHICTIO (IHTErpaibHI MOKa3HUKU
68-75).

TakuM 4YWMHOM, IS JCKOPATHBHOTO O3CJICHCHHS ypOaHi30BaHUX TEpUTOpid (B caaax,
MapkKax i CKBepax, Ha IIBUHTAPSX) MPUIATHI BCl JOCIIIKEHI BUIM Ta COpTU poay Taxus. Pociuau
BiJI3HAYAIOTHCS JICKOPATUBHICTIO, TOBTOBIYHICTIO, CTIMKICTIO 0 HECHPUSTIUBUX (DAKTOPIB MicTa,
BHCOKOIO aJIalITUBHICTIO, JIETKICTIO ()OPMYBaHHS KPOHH. IX MOKHA BHKOPHUCTOBYBATH IOOJHHOKO,
rpynamMu, B3JIOBX OOpAIOpiB a00 3acTOCOBYBATH B SIKOCTI KHBOILIOTY. IIpoTe, 3Bakarouu Ha
3HAYHMA BMICT OTPYWHHMX PEUOBHH Y BCIX YAaCTHHAX POCIHH (KPIM SICKpaBUX ICTIBHMX apHIIIOCIB,
AK1 pO3MillleHI HABKOJO OTPYHHHMX HACIHWUH 1 MOXYTh MPUBAOUTH 10 OTPYWHOI POCIMHHU AITEH 4u
HEOOI3HAHUX JOPOCIUX TPOMAsSH), ICHYIOTh IEBHI OOMEXKEHHS WI0J0 IiX BHUKOPUCTAHHS Y
JIEKOPaTUBHOMY O3€JICHHHI.

BCECBITH PEAJH?)AL[IT ITPOEKTIB 3EJIEHOI'O BY JIBHUIITBA B APXITEKTVYPI
A.B. Kysnenosal, J1.0. Baii6ak?

1'2XapKiBCLKI/H7I KoJIe[K Oy/IiBHUIITBA, apXITEKTypHU Ta AU3AHHY
annakuznetsovarey2002 @ gmail.com, style.yano@gmail.com

B mam wac TtennmeHmii rmoOamizamii, iHTepHarioHami3amii 1 30epekeHHs HaliOHAJIBHOI
IIEHTUYHOCTI, a TaKOK MUTAHHS MOIIYKY TapMOHIMHOTO 0allaHCy MIXK COLliallbHUMU MoTpebaMu i
KOMEPLIIEIO - € HAJ[3BUYAaHO aKTyalbHUMH B CydacHOMY MicToOynyBaHHI. OcoOIMBO BUpa3HO BOHU
NPOSIBISIIOThCA Y cepl OyAIBHULTBA Cy4yaCHHMX XHUTIOBHUX OYAMHKIB, 3a0y/noBa SKHUX, JOIOMAarae
BUPIIIMTU OJHI MPOOIEMH, ajle TSATHE 3a COOOI0 1HII - B TOMY YHMCIII HOTIPIIEHHS CTaHy €KOJIOril 1
Manuii 00’eM 3eNIeHNX HacaHKeHb B MicTaX. Takoxk 3a BCECBITHBOIO TEHICHIIIEIO KHUTIOBI OyIiBI,
CTalOTh CIIPABXHIM BUKIUKOM JJsi 1H)XXEHEPIB-IPOEKTYBAIbHUKIB, CBOEPIAHUM ICIIUTOM Ha
npodecioHai3M 1 BIMOBIHICTh HaliCydyacHIIIMM BUMOTaM Oy/1iBHULITBA.

PimennsiM mpoGnemu y cydyacHOMY CBITI cTae ()OpMYyBaHHS OCHOBHMX IPHUHIIMIIIB
IIPOEKTYBaHHS 3€JeHOi OyniBii, sKI JO3BOJSIOTH 30eperTd Oulblly 4YacTUHY MPHPOJHOTO
Cepe/IOBUINA HABKOJO IPOCKTHOTO MailaH4YMKa, B TOW K€ HYac MalTh MOXIWBICTh 3BOJUTH
OyniBmio, sika OyJe CIYKUTH MeTi. A KOHCTPYKLIsS 1 €KCIUTyaTallisl CHpPUSTHUMYTb CTBOPEHHIO
3IOPOBOTO HABKOJIMIIHBOTO CEPEOBHINA JJIS BCIX MEIIKAHINB, HE IMOPYIIYIOYH HABKOJHUIIHIO
TEPUTOPIIO, BOJY, PECYPCH Ta €HEPrito BCepeIrHI 1 HABKOJIO OyIiBIIi.

Ha choroani HaiikpamuMu 00’€KTaMU 3€JI€HOTO OyJIBHMIITBA, 110 MOEJHYIOTH CYyYacHI
IU3aiiHepChKi, apXiTeKTypHO-IUIaHYBaJbHI M €KOJIOTiYHI NMPUHLMIIM apXITEKTYPHOI NPaKTUKU Ta
MAalOTh BaYJIMBI peaii, K 3aTHILOK, 3pYYHICTh, EMOIIIHO-IICUXOJIOTTYHUN KOMGOPT, €:

- 3enennii 6yaunok Jlydano Ilia B Itamii y micti Typuni, modynoBanuii y 2012 pori
(puc. 1), saxkuil po3pobieHuit ITamiicbkkuMM Au3aiiHepaMu Ta 3a0e3neuye NpoeKT OymdiBii
«iiereHstMuy» 3 pocnuH. [1o momnmHi (hacany IHTETpOBaHO BEPTUKAIBHE 03€TIeHEHHS, (PYHKIIS sIKOT -
OYMIIIATH HABKOJUIIHE MOBITPs. AJle Lle HE € TUIbKM (UIBTPOM BiJ 3a0pyIAHEHb - POCIUHHICTH
BJIAJIO XOBa€ OY/IBIIIO B TiHb BiJl MATIOYUX COHSIYHUX TPOMEHIB.
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Puc.l. ApXiTeKTypHO-KOHCTPYKTHUBHE pileHHsI 3ejieHoro Oyauuky Jlydyano Ilia B Typuni

BukoHyroun mojiOHe o3eiieHeHHs, apxitekrop Jlydano Ilia BHKOPHMCTOBYBaB CHCTEMY
CTaJIeBUX KOHCTPYKIIH, SIK MiJCTaBKU MiJ TOPIIMKH 3 pociauHamMHu. Omnopu KOHCTPYKILiH MaroTh
iMiTaIIiio0 JAepeB, M0 T03BOJISIE 10 acaay OyIUHKY po3MicTuTH Oubine 150 3e1eHrX HacaKEHb.

- «3eJieHa pEHOBAIlis» CTApOro KHUTIOBOr0 OyAWHKY peanizoBaHa y 2013 pormi B
neHTpi croymii B’ernama - Xanos (puc. 2). ®acag OymiBiai IIJIKOM CXOBaHUW 3a CTaJEeBUMH
npyTamu, sKi oOriereHi pocimHamu. Dropa 3axuIae BiJ COHI, 3a0e3medye MeNIKaHIIM
MIPUBATHICTH 1 IEPETBOPIOE OYIIBIIO B Oy IUHOK-AEPEBO.

Puc. 2. ApxiTekTypHO-I1aHyBaJIbHe pillleHHH «3ejieHol peHoBauii» Bo Tpounr Hria

Amnamizytoun Oynisni ITix Tponr Hria moxxHo BuHecTH [yt cebe, 10 MPOEKTU OyIiBelb
MepecHiAyloTh OJHY METY: JOBECTH, 1110 KUTTS B METaroJici He 03HA4Ya€ BiIMOBY BiJl B3a€EMOJIi 3
TIPUPOJIOIO.

- XKutnosuii kommiieke «BepTukanbnuii jic» y Minasi (puc.3), kUil cipoeKToBaH1N
itanieneM Credano boepi B 2009 poui Ta 30ynoBanuii mume y 2014 poui. XutnoBuil koMIiekc
CKJIaJJa€ThCs 3 JIBOX XMapodociB, sIKi BiJl BepXy A0 HHU3y OTOYEHI TepacaMHM 3 BHUCAKEHUMH
JiepeBaMy, KBITUMH 1 TpaBaMU. [IpoeKT MiCTUTB OJU3BKO TUCSYl PI3HUX BUAIB POCIIUH.

Puc. 3. ApxiTeKTypHO-IIaHYBaJIbHE PillIeHHSA KU TJIOBOI0 KOMILIEeKCY «BepTukaabHuii Jic» B
Miuani

3T1IHO 3 KOHIICTIIETO, 3a IOTTOMOTOI0 MPOEKTY «BepTHKaNbHMIA JTiC» B MICTI 301TIBITUTHCS
OiloyoriyHe pI3HOMAHITTSA: y KOMax, NTaxiB 1 JApiOHOI ¢uopu 3'sBUTbCA Ounble MicCIs s
npoxuBaHHsA. Kpim Toro, 3eneHi HacaIKeHHsI MOTJIUHAIOTh BYIJIEKUCIUHN Ta3 1 QUIBTPYIOThH APiOH1
YACTUHKH MUY B MOBITPI.

3araapHOBU3HAHO TAKOXK, 11O OJTHUM 13 3aBJaHb apXITEKTYpPH 3aBXKIu Oysa BiAMOBIIHICTH
norpedaM CyCHiJIbCTBA B OTPUMAaHHI TMO3UTHBHHUX €MOIH - apXIiTEeKTYpHI CHOPYIH MaroTh
MIJTHOCUTH HACTpiH, CIIPUATH 10O0pOMY CaMOIOYYBaHHIO, 3JI0POBOMY CIOCOOY KUTTS. BTijneHHs Xk
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NPOTrPEeCcCUBHOI iei, fKa cIojlyyae JIOJUHY 1 MPHUPOAY Ta BUKIHUKAE P TMO3UTUBHUX EMOLIN
HanexuTh Mic Bad aep Poe. Bin 10BiB BChOMY CBITY, IO Kpaluil CrociO «BIYCTUTH MPHUPOAY B
OyAMHOKY 1 BKIIOUMTH JaHImadT B iHTEp'eEp - 1€ 3BECTU CKIIAHI CTIHH.

Januii mpuiioM € OJHOO 13 MPOBIAHUX TEHJEHIIIH Yy BCECBITI, OCKUIBKH 3a 4aciB Mic BaH
nep Poe me He Oyno ckja 3 MarHeTpOHHUM IOKPHUTTSM, OJHOYACHO MPO30POr0 3CEPEIUHH 1
B1100pakar04M COHSYHI TPOMEH]1 330BHi.

Tak B *®HTI0BI OyaiBiIi Marouu (acaau 3 TAKOTO CKJIa HAAXOIUTh JOCTaTHBO CBITJIA Ta
yepe3 BioOpakarouuii e€eKT, 1€ CBITIO CIPUUMAETHCS JIIOAUMHOI SK ayXke KoM(opTHe 1 He
ciimy4e. A 30BHI CKJISHA CTiHA 3JIA€ThCS J3EPKATBHOIO, 1 T€, 110 BiI0YBa€THCS BCepeInHI OYAMHKY,
MIPUXOBAHO BiJl CTOPOHHIX OYel. Y TOW Yac sIK OTOUCHHSI, B IKOMY OY/IIBIISl MaiiyKe «PO3YHHSETHCS,
HIOMTO MPOEKTYETHCS HA (acas.

3MiiiCHEHHSI TOPIBHSUIBHOTO — aHali3y  METOJMK, TEXHIK Ta  TEXHOJIOTIH, 1Mo
BUKOPHUCTOBYIOTbCS B TIPOIIECI CIOPYKEHHS HANCydacHIIIMX MPOEKTIB JKUTIOBUX OyiBelb
BUSIBUJIO!

1. 3emene OymiBHUITBO JONOMAarae BHUPINIYBAaTH pPsii ChOTOYACHUX EKOJIOTTYHHX
npoOJeM.

2. TexHonorig 3e1eHOT0 JOMY 3a0e3lneduye 3Ha4HE CKOPOYEHHS BHKHJIB MapHUKOBUX
rasziB, 3HWKEHHS PiBHA 3a0pyAHEHb, IO MOTPAIUIAIOTH Yy BOAY, IPYHTY 1 MOBITpS, 1 ,4K HACIIIOK, -
CKOPOYCHHS HAaBaHTAXCHHSI HA MICBKY 1HQPACTPYKTYPY.

3.  Crpusie pO3NIMPEHHIO 1 3aXHCTy TMPUPOJHOTO  CEpPEIOBUINA, ICHYBaHHIO
010pi3HOMAHITTS Ta 30€PEKESHHIO TPUPOJHUX PECYPCIB.

Jis moauHU 11e, Tepil 3a Bce, CTBOPCHHS KOM(OPTHUX YMOB Yy MPHUMIILICHHI 3a SKICTIO
MOBITPS, @ TAKOXK TEIUIOBUM 1 aKyCTUYHHMH XapaKTEPUCTHKAMH, Kpalli YMOB >KUTTS, 3J0POB'A 1
Onaromnoyyysi sl MEIIKaHIIB Ta OPEeHIapiB.

OI'JISA[, CUCTEM CEPTU®DIKALIIL )KUTJIOBUX BY JIBEJIb
€.B. JIooni
KuiBchkuii HallloHaIbHUM YHIBEpCUTET OYIBHULITBA Ta apXiTeKTypH lubiy.gmen @ gmail.com

Ceprudikarist 3e11€HOT0 OYAIBHUIITBA — MPOIEC OIIHKMA MPOEKTHOI JOKYMEHTAIlil Oy 1Bl
Ha BIJNOBIJHICTb KPUTEPIIM CTaHAAPTY 3€JICHOro OYAIBHHMIITBA, L0 IPYHTYETbCS Ha OanbHIN
CUCTEM1 OLIHIOBaHHS, SIKUM 31HCHIOETHCS YINOBHOBR)XEHWM OpPraHOM BHKOHAaBYOl BIaaAd 13
HaJaHHSIM 3aMOBHUKY OyAIBHUIITBA, BIACHUKY Oy[iBIi, 110 HaOpana BiAMOBIAHY KUTbKICTH OaliB,
ceptudikary 3eIeHOT0 Oy IIBHUIITBA.

JIokyMeHTOM, M0 MIATBEPIKYE MPOXO/PKEHHS cepTHdiKamii € cepTHU(IKaT 3eIeHOro
oyniBauiTBa. CepTudikaiis € 100pOBUIHHOIO.

Ceprudikariis 00’€KTiB 3eJI€HOro Oy1iIBHUIITBA CTaBUTh Iepe]] COO0I0 TaKi 3aBIaHHS:

- 3HMKEHHSI HETaTUBHOTO BIUIMBY 0(ICHOT Oy/11BJII HA HABKOJIMILIHE CEPEIOBUIIIE;

- 320XOUYEHHS IOTPUMAaHHS CTAHAaPTiB 3€JICHOr0 OyAiBHULITBA,;

- 3a0e3MeyeHHs T0CTOBIPHOTO €KOJIOTIYHOIO Ta (PYHKIIIOHAIBHOTO ONKCY OYA1BIIi;

- CTUMYJIOBaHHS OyaiBHUITBa Oy[iBedb, SIKI BIAMOBIAIOTH CTaHIAPTaM 3€JEHOIO
OyIIBHUIITBA.

Kputepii ceptudikanii BH3HAYAIOTh BIAMOBIAHICT OYAIBII CTaHJapTaM 3€JIEHOTO
OyIiBHUIITBA.

Ceprudikaris 3eneHoro Oy1iBHUIITBA Mepeidadae BIANOBIIHICTh TAKUM KPUTEPISIM:

- eKOJIOTIYHUN KPHUTEpii, 110 BKIOYae B cebe MPOpaxoBaHi, 3 ypaXyBaHHIM JIOCBIY
MDKHApOJAHUX METOJUK, 00CATH aHTPOMOIr€HHUX BUKH/IIB TAPHUKOBUX ra3iB, MOKA3HUKHU BIUIMBY Ha
O30HOBMH 1Iap, MOKA3HUKU BHYTPIIIHIX MIKpOKJIIMAaTUYHUX NapaMeTpiB OyaiBili, MOKa3HUKH SIKOCTI
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Ta e(QEeKTHMBHOCTI BHUKOPUCTaHHA NHUTHOI BOJM B CHUCTEMI BOJOIOCTaYaHHA Ta YMOBHU
BOJIOBIIBE/ICHHS, BAKOPUCTAHHS TUIOIII 30BHIIIHKOI TOBEPXHI, TOKa3HUKHU YTBOPEHHS, COPTYBAHHS
Ta yTUJIi3allii BiIXO/IiB;

- €KOHOMIYHUN KpUTEpid, 10 BKIWOYaE B cebe oOcAr BHTpAT, IMOB'S3aHUX 3
eKCIUTyaTalli€ro Oy/iBii, MOKa3HUKHU eHeproeeKTuBHOCTI oicHoi OyaiBIi;

- (YHKIIOHAILHUNA KPUTEPIH, 0 BKIIOYAE B ceOe TEIJIOTEXHIUHI MOKa3HUKU OyIiBIIi
B 3UMOBHUH Ta JITHIM Tepiogu, aKyCTHYHI MOKA3HUKH, MOKA3HUKH TPUPOTHOTO Ta IITYYHOTO
OCBITJICHHSI, BEHTWJIALII, KOHIMIIIOHYBAHHS TIOBITpPsl, TMOKA3HUKH TEeMIIEpaTypyd Ta I1HCOJAIIT,
MOKa3HHUK JIOCTYITHOCTI JJIsi KOPUCTYBauiB, MOKa3HUKH JJOCTYITHOCTI BAKOHAHHS 3MiH;

- TEXHIYHUN KPUTEPiH, 110 BKIIOYAE B ceOe MOKA3HUK MOXKEKHOT O€3MeKH, MOKa3HUK
IIIyMOBOTO BIUIMBY, PiB€Hb BOJIOTOCTI MOBITPS B IPUMIIIEHH], TOKa3HUK 3pYYHOCTI MPUOUPAHHS Ta
oOciyroByBaHHs OY/iBJIl, MMOKa3HUKK BMICTY TBEPJUX BIIXOJIB B MPOIECI 3HOCY a00 JEMOHTAXKY
OyniBii;

- KpUTEpi MICIIe3HAXO/KEHHS, IO BKJIIOYAaEe B ce0e MOKAa3HUK CTYIECHIO PHU3HUKIB
MOB’SI3aHUX 3 MICHE3HAXO/KCHHSM, IOKa3HUKU TPAHCHOPTHUX 3B’A3KIB, MOKA3HUKU PO3BUTKY
1HPPACTPYKTYPH, YMOBH MiCIIE3HAXO/IKCHHS.

VY cBITI icHye 0e3Iiy CTaHAapTIB, K1 OLIHIOTH eHeproedekTuBHICTh OyaAiBenb - LEED,
BREEAM, CASBEE, GREEN STAR ta immi. Pi3ai cucremu ceprudikamii MOXKYyTh
3aCTOCOBYBAaTUCSl SIK JO HOBHUX, TaK 1 J0 ICHYOUHX OyJiBeldb, PO3PI3HAIOTH HOMIHAIBHI 1
¢byHkuioHanpHi, 000B's13k0B1 (upexTnBa €Bponelicbkoro Cor3y 3a eHepreTHYHIUMH MTOKa3HUKAMH
Oyxienb) Ta 1o0poBinbHI cucteMu (BREEAM, LEED). Tak, HoMiHanpHUM MiJIXia 3aCHOBaHUM Ha
JOCHITHUX JaHUX 00'€KTa, PyHKIIOHATHHUN - HA TOKa3HUKAX MPUJIAiB, II0 CBIYaTh MPO peaibHe
CIOKUBaHHS €HEPrii.

Cepen noOpOBUTBHUX CHUCTEM cepTHQIKAIii BCOIO B CBITI BUIUISIFOTH OLIBINE ICCITH
crannaptiB. [Ipu npomy OiNbIIICT 3 HUX MarOTh HarioHanbHHM xapakTtep (SAmonis - CASBEE,
Agctpamis - GREEN STAR, NABERS, ®panmis - HQE, Himewunna - DGNB, T1.1.). Ha
MbKHapoaHOMYy pUHKY akTuBHO npucyTHi BREEAM (Benuko6putanisi) i LEED (CILIA), a Takox
GSBC Big DGNB.

MixHapoaHI CTaHIAPTH BUIAUIUINCS 3 PSAAY HalllOHAIBHUX CTAaHAAPTIB, UIIXOM 310pPOBOT
PUHKOBOI KOHKYPEHIIII 1 € IpecTaBieHl JBoma Jiaupytrounmu cxemamu - LEED 1 BREEAM.

Bulip 3a3Bu4ail 3anexuTh BiJl KpaiHH, B sIKii 31HCHIOETHCSI OYIIBHUILITBO, a00 T00aXKaHb
3aMOBHHUKa MPOeKTy. Tak, aMepuKaHChKI IHBECTOPH BOJIIOTH oTpuMatu cepTudikat LEED, a Bubip
€BPONENHCHKUX TpaauLiiiHo nagae Ha BREEAM.

Haii0iab1m1 BiZOMUMH CHOTOIHI METOJAMH OLIIHKH €:

1.  KepiBHHUTBO TO €HEPreTMYHOMY Ta eKojoriuHomy npoekTyBaHHio (LEED),
po3pobnukom sikoro € ASHRAE 1 Paga 3 apxitekrypu Ta OyniBHMITBA <«3EJIEHUX» OYIIBENb
(CHIA). Kepiauurso LEED copusie rino0GanbHOMY BHpPOBAJKEHHIO €()EKTUBHUX TEXHOJIOT1H
OyIIBHUITBA EKOJIOTIYHO YHCTUX 1 CTIMKMX OyJiBedb 3aBISKH pO3poOIl 1 BIPOBAKEHHIO
YHIBEpPCAJIbHUX 1HCTPYMEHTIB 1 KPUTEPiiB €Heproe(eKTHBHOCTI;

2. Meron ekonoriunoi excneptusu (BREEAM), po3pobnenuit JlociaiaiHULIBKUM
1eHTpoM 3 mnuTaHb OyniBHunTBa OyraiBens (The Building Research Establishment, BRE)
(Benuko6puranis). BREEAM 3auinae neB'aTh HampsIMKIB: MIKIUIMBI BUKHAM B arMmocdepy,
3eMJICKOPHCTYBaHHSI Ta €KOJOTis, BIJXOAM, MaTepiajd, BOJOKOPUCTYBAHHs, TpPaHCIOPT,
€HepreTHKa, 3J10poB's 1 0J1aroycTpiid, MEHEKMEHT;

3. Ceptudikar crifikoro OyniBaunTea (German Sustainable Building Certificate). bys
ctBopeHuil HiMmenpkuMm pagoro 3 €KOJIOriyHO 4YucTuUM 1 cTifikum OyniBasm DGNB chninsHO 3
denepanlbHUM MIHICTEPCTBOM TPaHCIOPTY, OyaiBHUITBA 1 Michkoro po3BuTky (BMVBS). Ha
OLIIHKY Oy/iBeNib BIUIMBAIOTH IICTh KPUTEPIiB: €KOJOTIYHHMM, €KOHOMIYHUH, COIIOKYIBTYPHHH 1
(byHKIIOHATBHUM, TEXHOJIOTTUYHUH, eKCIUTyaTalliiHUH Ta 3a MICIIEM PO3TallyBaHHS.
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VY KOXHIM KpaiHi CBOE PO3YMIHHS «3eleHOro OyaiBHULTBa». Tak, s He BBaXaro, IO
craggaptu LEED 1 BREEM Hna Bci 100% mnigxonsate ans BiTYM3HSHUX ymoB. lle moB'sizano 3
KJIIMaTUYHOIO 30HOI0, CIIEIM(iKOI0 OYIIBHUIITBA 1 PSIOM 1HIIUX (PaKTOPIB.

ChorofHi CTaHIAPTH «3CJICHUX OyiBENb)» IOUIUPIOIOTLCSA Y CBIiTi, OJHAK OUIBIIICTD
JICBEJIONIEPIB HAMAraloThCs iX irHopyBaTH. Lle yacTkoBO MoB's13aHe 3 HeOaKaHHSAM MPUIAMATH HOBI
IIJIXO/IN 10 SIKOCT1 00'€KTiB OyAIBHUIITBA, @ TAKOX 3 THM, 10 HalllOHAJIbHI PUHKH JEAKUX KpaiH HE
BUMAraloTh 3MiH BiJ iHAyCTpii HepyxomocTi. OHAaK TOJOBHA mpoOieMa MOJSArae y HEAONIKY
iHdopmartii. OgHI HaBITH HE 37]0TAIYIOTHCS PO ICHYBaHHS CTaHAAPTIB «3EJIICHUX OyIiBENIby, THIII
HE PO3YMIIOTh, YOMY HEOOXiJHE BBEACHHS TaKUX CTaHIAPTIB, TPETI HE MOXYTh 30pi€EHTYBATHUCH,
SKAMH 3 HUX 3pYYHIIIE KOPUCTYBaTUCA. Y CBITI HE ICHY€ Trj00ajJbHOTO BHU3HAYCHHS «3EJICHUX
OyniBemnby, JoTenep He po3poliieHa riiodanbHa cUCTeMa OLIHKY (DYHKI[IOHYBAaHHS TaKUX OYHiBEIb.
Hapemiri, cami cranmaptu «3eineHux OyniBenby mnpooOnemarudni. OHI HEJOCTaTHHO BHUMOTJIMBI,
1HIII Ty)e CKJIaJHI i JOpOTro KOIITYIOTh, TPETi (POKYCYIOTh yBary BUHATKOBO Ha OJHOMY a00 JBOX
aCIeKTax JEBEJIONMEHTY «3eJICHHX OyIiBesby (HalyacTilie Ha €HEProeKOHOMIYHOCTI). Y maHui
gac y 6araTboX KpaiHaX CBITY 3'SBISETHCS yce OUIbIIE 3alliKaBICHOC Ti Y 33JJOBOJICHHI OCHOBHUM
BUMOT'aM €KOJIOTIYHO palliOHAIbHUX CTAaHAAPTIB Y LMBUIbHOMY OyAiBHUITBI . 3apa3 HaI[lOHATbHI
YpSIIA HAIOJISTAI0Th, 00 HOBI TPOMAJICHKI IICHTPHU BIAMOBIAIM OCHOBHUM CTaHIApTaM «3€JICHUX
OyaiBenb». HemoaaBHO 11i BUMOTH CTajIM MOUIMPIOBATHCS i Ha HOB1 IPUBATHI KUTJIOBI OyIUHKU. Y
pe3yINIbTaTI IiHA «3eJICHOT» HEPYXOMOCTI MOCTIHHO 3pocTae. He 3a ropamu TO# 4ac, KOJIM CTaHIapTH
«3eneHux OyiBeNb» CTaHyTh HOPMOIO, @ HE MICTOOY/IIBHOIO €K30THKOIO Y BCiX KpaiHax CBITY.

3EJIEHE BYAIBHUITBO B TEPUTOPIAJIBHOMY IIJIAHYBAHHI TA MICTOBY IYBAHHI
B.T. Komnaniuenko CBATONOJK
KuiBcbkuii HaioHansHUH yHiBepcuteT im. T.I.1lleBuenka sviat.kompanichenko @ gmail.com

EdexTuBHUM 1HCTPYMEHTOM MIJABHUINEHHSA CTIHKOCTI CEpeloBUINA IPOKUBAHHSA €
Oy/IIBHULITBO «3€JIeHUX» OyniBenb. 3eneHe OyAiBHULTBO PO3BUBAETHCA 3 0ararboX HAalpsMKIiB.
AKTHUBHO pO3pOOJISIIOTHCS 1 BIPOBAKYIOTHCS B Cy4acHY MPAaKTUKY 1HHOBaIlliHI pillieHHs OyiBEIh
3 HU3bKUM E€HEProcloKMBaHHIM. be3nepepBHO YAOCKOHATIOIOTHCS EIEMEHTH «3€JICHUX» Oy/iBesb
- 3€JICHI JIaxXu Ta 3eJeH1 dacaau.

3eneHe OyAIBHMLITBO - Ii¢ BHUJ OyAiBHULTBA OyniBedb 3 MiHIMaJIbHMM BIUIMBOM Ha
HABKOJIMIIIHE CEpeloBUIIE. ['0JIOBHOIO METOIO 3€JIeHOro OyIIBHULTBA € 3HUWKEHHS pPIBHSA
CMOKMBAHHS EHEPreTUYHHUX 1 MarepiaibHUX pecypciB Mpu 3a0e3nedeHHI KOMGOPTHHX YMOB
BHYTPILIHBOTO CEPEAOBUILA MPOTATOM BCHOT'O KUTTEBOTO IUKIY OyJiBI, BKIIOYAIOUU 1HXKEHEPHI
BUIIYKYBaHHS,  INPOEKTyBaHHSA,  OyIiBHUITBO,  €KCIUTyaTallilo,  KamiTaJbHUA  PEMOHT,
PEKOHCTPYKIIit0, 3HeCeHHS. [IpakThka OyaIBHHUIITBA «3EJCHUX» OYIiBEIb PO3IIMPIOE 1 JOIMOBHIOE
KJlacuyHe Oy/iBelibHE TPOCKTYBaHHS IOHATTAMU KOPHUCHOCTI, €KOHOMii, JIOBTOBIYHOCTI 1
koM@opTy. OCHOBHOI 1/€€l0 OYIIBHMUIITBA <«3EJICHHX» OYyIiBeNb € TIABUINEHHS CTIHKOCTI
Cepe/lOBHINA IMPOXKHUBAHHA, LI0 JOCATAETHCS CKOPOYEHHSM 3arajbHOro BIUIMBY 3a0ylOBH Ha
HABKOJIMIIIHE CEPEIOBHIIE 1 3I0POB'S JTFOIUHHU.

3eneni OyniBial MOM'AKIIYIOTH €(QEKT «TEIUIOBUX OCTPOBIBY» 3a PaxyHOK BHUPIBHIOBAHHS
TeMIIEpaTypu TOBEPXOHb OyaiBelIh B MiCbKOMY cepemoBuili. OTHUM 13 HAMpPSMKIB 3€JIEHOTO
OymiBHMLTBA B 3apyODKHHMX KpaiHaX € pO3BUTOK KOHIenuii OyaiBai 3  HyJIbOBUM
€HeprocroXXKuBaHHsIM. ByaiBisi 3 HYIbOBUM €HEprocrnoxuBaHHSAM (zero-energybuilding, ZEB) -
BUCOKOeHeproeekTuBHa Oy/iBisA, 37aTHAa BHUPOOJISATH EHEPril0 3 BiJTHOBIIOBAHUX JKepen 1
CHOKMBATH ii B PIBHIM KUIBKOCTI MPOTATOM pPOKY. ByaiBHUITBO Takux OyIUHKIB €(EKTHBHO 3
HACTYMHUX TPHYUH: EKOJOTIYHICTh (BiACYTHI IIKIIJIMBI BUKUAM B atMocdepy); eKOHOMIYHICTh
(OKYIHICTB); eHeproeeKTUBHICTh (3HaYHE 3HM>KEHHS CIIO’KMBAHUX €HEPTETUYHHUX PECYPCIB).
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BaxxnuBuM eneMEeHTOM Teri03aXUCHOT 00O0JOHKH 3€JIeHOi OymiBIi € «3eneHuin» nax. Lle
OararomrapoBa 3axMCHa KOHCTPYKIiSI, IO CKJIAA€ThCA 13 3alli300€TOHHOI TIJTUTH TOKPHUTTS,
OCHOBHOTO  INapy  TiAPOI3ONALIAHOTO  KWIMMA,  TEIUIOI3ONSMiI 3 eKCTPYAOBaHUX
MHOMOMICTUPOIBHUX IUIUT, PO3IIOBOrO Iapy 3 TEOTEKCTHIIIO, APEHAKHOTO 1 (UIBTPYHOUYOro
1apiB, IPYHTOBOT'O Ta POCIMHHOTO IIapYy.

OCHOBHUMH TIepeBaraMu 03eJICHCHUX JIaxXiB €:

- NOM SIKIICHHA  €(DEeKTy «TEIUIOBUX OCTPOBIB» 32 pPaxyHOK BHpPIBHIOBAaHHS
TeMIIepaTypy TIOBEPXOHb;

- B JITHIN yac 30UIbIIECHHS IUIOMII «3EJICHUX» JAaXiB MOXKE iICTOTHO 3HU3HUTU CEPEIHIO
TEeMIIepaTypy IiJI0ro MICTa;

- 3MEHIICHHSl 3aTpaT Ha OMaJeHHA OyaiBIi B XOJOAHWH TEpioJ POKY 3aBASKH
BHCOKOMY OIIOpY TeIuIonepeaadi KOHCTPYKIIIT;

- OyiBIIi 3 3€JICHUM JJaXOM HaOJIMKATHCS IO CTAHIAPTIB MACHBHOTO OYIUHKY;

- 3MEHILIEHHS 3aTpaT Ha OXOJIO/DKCHHS 1 KIiMaTH3alito OyaiBellb B TEIUIMHA TEepPiox
POKY 3a paXxyHOK 301IbIICHHS MacH KOHCTPYKIIii, & TAKOX 3aBJISKH MPUPOJIHOMY BHITAPOBYBAHHIO
BOJIOTH;

- CYTTEBE 3MEHIICHHS 3a0pyAHEHOCT1 MOBITPS 1 30araueHHsl HOro KUCHEM, 1110, B CBOIO
4epry, MiIBUIIYe KOMGOPTHI YMOBH TPOXHBAaHHA B MICTi 1 CKOpOUYY€ YHCIO QIEPTiYHHUX 1
aCTMaTUYHUX 3aXBOPIOBaHb;

- MIJBUIICHHS aKyCTHYHOTO KOM(OpPTY 3a pPaxyHOK JOJATKOBOTO IOTJIMHAHHS
MICBKOTO IIyMy, TpU I[bOMY IIap IPYHTY IIOIJIMHAE TEPEeBaXXHO HU3bKOYACTOTHUI 3BYK, a
POCHMHHHUI IIap - BACOKOYaCTOTHUI;

- 3MEHIIEHHS KUIBKOCTI BOJIOTH, IO HOTpAIIsi€ B 3JIMBOBY CUCTEMY KaHami3alii y
BUTJIAA1 aTMOC(EPHUX ONajiB; MOKPUTTS 3 03€JIEHEHHSIM OYUINAIOThH JOLUIOBY BOJY, B TOMY YMCII 1
BiJI BOKKMX METAJIIB.

OCHOBHUM HEJOJIIKOM O3€JI€HEHHUX JaxiB MOYKHA BBa)KaTH BEJIMKY ITOYATKOBY BapTICTh B
MOPIBHSHHI 31 3BHYAHOIO J1aXOM. bByIiBHUITBO «3€JIEHHUX» [laXiB ICTOTHO YCKJIAQIHIOE
KOHCTPYKIIIIO.

OzeneHeHHst ¢acaliB CIpUse MOM'SKIICHHIO TEIJIOBOIO PEXUMY MIChKOI 3a0yJ0BH 3a
JIOTIOMOT OO 3aTiHEHHS, BUIIAPHOTO OXOJIOJKEHHS 1 TETIOBO] 1301511,

[HTEeHCHBHE COHSYHE BUIIPOMIHIOBAHHS CTBOPIOE TUCKOM(OPTHI YMOBH MPOXHBAHHS Ta
nepeOyBaHHS B OyJiBJISAX BHACHIJOK 3HAYHOTO MEpErpiBy MPHUMILIEHb, 1[0 POOUTH aKTyaJbHOIO
po0GsieMy MOMIMNIIEHHS EHEPreTUYHUX XapaKTEePUCTHK OYA1BEIbHUX CUCTEM.

Cranuif po3BUTOK B OyAIBHHULTBI Ma€ Ha METI BUKOPHCTAaHHS EKOJOTIYHO Oe3meuHux
MaTepiajgiB 3 BUCOKMM pIBHEM TEIUIO30JALII. AKTyaJbHOI NPOOJIEMOI0 € CHHTE3 CY4YacHHMX
eHepro30epiratouynx TEXHOJIOr Ha OCHOBI 3aCTOCYBaHHS HATypaJIbHUX BOJOKHHMCTHUX 130JALIIHUX
MaTepiajiB y BUIJIA/Il TEXHIUHUX KOHOIIENb, JIbOHY 1 JUKYTY B IIO€JHAHHI 3 «3eJIeHUMMU» (hacagamu 1
JaxamH.

Otxe, 3a pe3yibTaTaMH JAOCHIIKEHHS OCHOBHMX HAamNpsSMKIB 3€J1€HOro OyaiBHHUIITBA
BU3HAYEHO BEKTOp PpO3BUTKY 3elleHOro OyJIiBHUITBA y BChbOMY CBITI. Cuctemaruzamis Ta
y3arajlbHeHHsl JaHUX IO «3€JI€HOMY» OYIIBHUUTBY JO3BOJISIIOTh BUPIIIUTH MOJAIBII IIJISXU
MiABUILEHHS €HeproeeKTUBHOCTI Ta €KOJIOTiyHOi Oe3neku OyniBenb 1 CHOpYA HpU BUPILICHHI
aKTyaJbHOI MpOOJeMU MIABUIICHHSA CTIMKOCTI CepelOBMILNA MPOXKHUBAaHHS B MICTOOyIyBaHHI Ta
apXiTEeKTypi.
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ICTOPIA 3EJIEHOI'O BYIIBHUILITBA
€.B. Crparynenxo!, 10.10. Uynpuna?

12X apkiBchkuii HalioHanbHui arpapHuii yHiBepcutet iM. B.B. Jlokyuaena
rybchenko_yuliya@ukr.net

Jnst  popmyBaHHS HAJEKHOTO PIBHSA TIATOTOBKH  (paXiBIA-apXiTEKTOpa, 31aTHOTO
BUPIIIYBAaTH apXITEKTYpHI 1 MICTOOyIiBeNbHI 3agadi y BIAMOBIAHOCTI 10 BHUMOT CY4aCHOTO
CYCIIUJIbCTBA, HEOOXIJIHE IMi3HAHHS CTYJAEHTAaMHW OCHOBHHMX EKOJIOTTYHHMX IMPOOJEeM, IO ICHYIOTH B
MICTax, a TaKOoX KOMIIO3UIIHHO-TUIAHYBATbHUX 1 KOHCTPYKTUBHUX 3aco0iB  omTuMizaii
€KOJIOTIYHHX TapaMeTPiB apXiTEKTYPHOTO CePEAOBHINA KUTTETISIIbHOCTI.

3 YacoMm JIFOMU 3pO3yMLTH, MIO apXITEKTypa Moxe OyTH Ime i 3aco00M TiBUIICHHS
ICHYI04YOTO piBHA KOMGOpPTY, a caMe 3a0e3neueHHs Takoi BaXKJIMBOI MPOOJIEeMH, K BOJOMOCTa4aHHS.
Binroni moganocst OymiBHUIITBO aKBEIYKiB. X0ua aKBEyKH HAMOIIbIIIE aCOIIIOIOTHCS 3 PUMIISTHAMH,
BOHM Oynu BHHaiJEeHI cTOpiyusMU panime Ha bruzpkomy Cxopi, 1€ BaBWJIOHSHU 1 €THNTSHU
OynyBaJIi CKJIQJIHI ipuramiiHi cucTeMH. AKBEIYKH PHUMCHKOTO CTHIJII0 BHKOPHCTOBYBAJIUCS BXKE B
VII ct. 10 H. 3., Konu Accipiiiiii OyayBaiu akBeAyK 3 BamHsAKYy 3aBBHIIKH 10 M 1 3aBIoBXKH 300 M,
00 MEePEHOCUTH BOJAY YIOIEPEK JOJUHHU B CBOIO CTONHIO, HiHEBiO; MOBHA JOBKHWHA aKBEIyKa
ckianana 80 kM. [Ipubnu3Ho B TOH ke yac akBEeIyKH BUKOPHCTOBYBAJHUCS B MicTax Maiis. Bimomo,
mo B CraponmaBuiii ['perii Takox OymyBanmcs akBeAykdw. Bennka yacTHMHA JOCBITy PUMCBKHX
iHKeHepiB Oyna BTpaueHa 3a yaciB TeMHHUX CTOINITh, 1 B €Bporni OyAiBHUIITBO aKBEAYKIB MPAKTUYHO
npunmHmIocs 10 XIX cromitts. Boxy "acTo 3100yBainy OUITXOM PUTTS KOJIOAS3IB, IO BUKIMKAIIO
poOJieMu 31 CTaHOM 37I0POB’S TOPOJISH, KOJIM MICIIEBE BOJOMOCTauaHHs 3a0pyIHIOBAIOCS, 1 HABITh
MPHU3BOIMIIO 10 emifeMii. €IMHUM BiJOMHM BHHSATKOM Oyna «HoBa piukay — MTyYHUH BOIHHIMA
nuiax B AHrmii, Bigkputuilt y 1613 p. nns mocradanss JIoHJoHA CBIXKOIO MUTHOIO BOOIO. Horo
JOBXHHA CKiIafana 62 kM. TyT BapTo 3poOUTH aKkIEHT Ha TOMY, IO CaMe CTaBJICHHS CYCITiJIbCTBA J0
€HepropecypciB HaWTOYHIIIE BiJJ3€pKaliOe€ WOTO CTABICHHS /10 HABKOJIUIIHHOTO CEPElOBUINA B
uisoMy. Ha paHHIX eramax pO3BUTKY LMBUII3ALli JIFOAM HE PO3YMUIM HPUPOJHUX SIBUIL 1 Oynu
3aJIS)KHUMHM BiJl HUX, TOMY JI0 IPUPOJN CTaBUJIUCS MIAHOOIMBO 1 HaBITh 11 BIIAHOBYBAJIH.

Exomoriuna mpobGieMa ChOTOAHI CTaja akTyaJbHOIO B YCIX cdepax KUTTS JIOAUHHU.
JlroncTBO moyanio TypOyBaTHCs 30€peKECHHSIM MPUPOIHUX PECYpCiB 1 MpolieMaMH HaBKOJIUIITHBOTO
cepenoBuia. IcHye morpeda MOIIyKy HOBUX IUISXIB BUPIIMICHHS UX TpoOsieM. Jluiie o3eneHeHHs
TEpPUTOPil € HEeNOCTAaTHIM Ui 1bOTO, BaKJIMBUM € PO3BUTOK apXiTEKTypH 3 BHUKOPHUCTaHHSIM
CyJacHMX TEHJIEHLIN MPOEKTYBAaHHA ‘‘3€JIeHOI apXITeKTypu . ApXITEKTypa MOBHHHA BPaXxOBYBaTU
€KOJIOTIYHY peabHICTh HAIIOTO Yyacy 1 BOAHOYAC BMITHU MiATPUMYBATH CBilf po3BUTOK. OAHUM 13
Croco0iB BUPIMIEHHS HU3KU EKOJOTIYHMX MpoOJeM MOXe CTaTu ‘‘3eleHa apxiTekrypa’. “3eneHa
apxiTekTypa” iHTerpye NpUpOIHUM JaHgmadT B apXiTEKTYypy, 3adydarodyd MPUPOAHI KOMIIOHEHTH
10 (HOpMOTBOPEHHSI, 3IMUTTS APXITEKTYPH 3 IPUPOIOI0. TakKuM YHMHOM, IIPUPOY, IO BUTICHIETHCS 3
TEpUTOPiil MICT, MO’KHA IOBEPHYTH Y BHYTPIIIHIA a00 30BHILIHII MpocTip OyIMHKIB Ta criopyn abo
CTBOPIOBATH iX 13 POCIMHHUX MaTepiajiB.

Beprukanpae o3eneHeHHs, ‘“3eneHi”’ nmaxu, (acamau, OadKoHH, TepacH, MEPETBOPEHI Ha
CaJM, ChOTO/HI MOXHa MOOAUUTH y PI3HUX KyToukax cBity. O3eneHeHHs OyAMHKIB IOYaju
BUKOPHCTOBYBATH y CBOIX NPOEKTax 0arato 3HaAMEHMTHUX apXiTEKTOPIiB 1 JEKOPATopiB, TAKUX SK
Penno Iliano ta Amngpe Ilyrman, P. Xaxui, ®. XynneprBaccep, Panbd Xenkok Ta iHIII.
Beprukanbae o3enenenHs — “xuBi” ctinn Crenni Xapt Yaiita, Ilarpika bnanka, XKana-®pancya
Jltopo HaOyBalOTh Bce O1IbIIOT NOMYISPHOCTI Y BCbOMY CBITI, BUKOPUCTOBYIOThCSI €KCTEp €pax 1 B
1HTEp’ €pax pi3HUX MPOEKTIB.

CborosiHi TakoX ICHYIOTh PI3HOMaHITHI TEXHIKM, L0 JTAIOTh 3MOT'Y CTBOPIOBATH OKpEMI
00’€KTHU Ta CTIOpYyIHU, MaJli apXiTeKTypHi pOopMH 3 XKHUBHUX pociuH: pooktre, pleaching, HiBaki (HiBa —
calg, Ki — JepeBo), “depeBa Ha mmanepax’, apOOCKyablTypa abo ‘“KMBa CKYIbNOTYypa’,
(Biotecture/Biotechture), apOoapxiTtekTypa, OoTaHiuHa apxiTekrypa Ta Oarato iHmmx. Otxe, 3

39



pociarH MoOXHa (OpMyBaTh pPI3HOMAHITHI apKH, ajbTaHKH, JITHI XKUTJIOBI NpHUMIIIEHHS, MeOi,
peaAMETH sKoi 3aBrogHo ¢opmu. Lli crmocobuw 1 mpuiloMu CTBOpEHHs pi3HUX (iryp 13 JepeB
CTIpsIMOBaHI Ha HagaHHSI 0coOiMBOi Gopmu croBOypa i riumok. yis HUX He MOTPIOEH JOpOTHit
IHBEHTAp Ta CKJIAJHI TEXHOJIOTIi, 00 iX CTBOPUTH Tpebda muiie ¢paHTasis, TEPIiHHS 1 Yac.

Otxe, mpu CTBOPEHHI ‘3eN€HOI apXiTeKTypHu’, Hacammepen, IOCTaBIEHO 32 METY
BHUPIIIUTH 33 JOTIOMOTOI0 POCIMHHHMX 00’€KTIB MUTaHHS ICHUXOJIOTIYHOTO KOMGOPTY Ta TrapMOHii
yCiX KOMITOHEHTIB, @ TAaKOXX 30€perTH Ta MOKPAIIUTH €KOJIOTiI0 HaBKOJHUIIHBOTO CEPEIOBHUIIA, L0 €
aKTyaJIJbHUM CbOTOJHI B YMOBaxX €KOJIOI'IYHOI KpU3M 1 HEIOCTaTHbO BUKOPHUCTOBYETHCS B
apXIiTEeKTypHO-OYIIBENbHIM TPAKTHUIl CydacHOi YKpaiHW. 3aBIaHHS PO3BUTKY  “‘3€JICHOI
apXiTeKTypu~ B IPOCKTYBaHHI Ta OYAIBHUIITBI IOJSATaE B TOMY, MO0 3HAWTH cepen Oy/iBelb
BIJIMOBIHE MICIIE I POCIIHH (SIK )KUBOTO Marepiairy), KOTpi OyayTh MPUHOCUTH KOPHUCTh Ta Kpacy
HaBKOJIMIIHbOMY CEpPEAOBHUILY, CTBOPIOIOYM BJaJIe IOEJHAHHA 3 AapXITEKTYPHUMH CIOPYIAMH,
pPO3TALIOBYIOYHCh Y HAWBUTIMHIIMIMX yMOBAaX OKUTTA. ‘3elieHe MOKPUBAIO’  IMOKpAIILye
TEIUTOI30JISIIII0, 3aXHINA€E BiJl JOIIY, OYHMIIAE TOBITPSA 1 € 3aMIHOKO 3€JICHHM HACaJDKEHHSM, SKi
JoBeNocs O 3HUIUTH 3apaau OyniBHUIITBA OYIUHKIB Ta CIIOPYII.

PocnuHu He TiNbKM BUPOOJSIOTH KUCEHb, ajleé 1 CTBOPIOIOTH IMpPHUEMHY arMochepy y
BEJIMKMX MPOCTOpax, 3HIMAIOYM CTPEC 1 MiJBUIIYIOYH JIOSUIBHICTh BiJIBiyBadiB, CTBOPIOIOTH
koM(pOpTHE 1 NpUBAbIMBE CEPEOBHILIEC IXHHOTO IepeOyBaHHS Ta MPOXKHUBAHHA. 3aqydeHHs
MPUPOAHUX KOMIIOHEHTIB B apXiTEKTypHE (POPMOTBOpEHHS MOXKe OyTH PI3HHMH, 3aJEKHO BiX
00’€MHO-IIPOCTOPOBOTrO, (YHKIIOHAJIBHOIO Ta KOHCTPYKTMBHOTO BHMKOPHUCTAaHHs (1HTEp €pH,
BHYTpIIIHI JABOpH, axu, (pacaau OyAMHKIB, OaKOHHU, T€pACH, rajepei, JOMKii, OKpeMi criopynu Ta
00’exTH, Mail apxXiTektypHi (opmu, nanamadrTHi Tearpu Touio). Bcei mi cmocoOu BUKOpUCTAaHHS
MPUPOAHUX EJIEMEHTIB TOKPAIlylOTh €CTEeTHYHI, ICHXOJOTiYHi, IUIaHyBajJbHi, (QYHKIIOHAIbHI,
eHeproe(eKTUBHI Ta KOHCTPYKTHBHI AKOCTI OyaiBeslb Ta ixHIX TepuTopiil. JaloThb MOXIUBICTH
3HHU3UTH DPIBEHb IIyMY, BIUIMBAIOTh HA TEMIEPATypHHH PEXHUM, OCBDKAIOTh MPOCTIp, MO3UTHBHO
BIUIMBAIOTh Ha JIOJMHY, IOKPAILYIOTh HACTPIH, CIyXkKaTh MPUPOTHOIO 130JIALIETO.

OTxke, Cy4acHe TPOCTOPOBO-TIPEIMETHE  CEPENOBHUIIC  “3€JICHOI  apXIiTEKTypH’
XapaKTepU3yeTbCS TAPMOHIMHUM B3a€MO3B’SI3KOM BHYTPILUIHBOI'O CEPEAOBHUINA 3 30BHIIIHIM, SKe
JOCATAETHCS 32 JIOTIOMOTOI0 BUKOPHCTAaHHS HECTAHAAPTHUX IIAHYBAJIBHUX pIllleHb, OpPTraHivyHUX,
NPUPOAHUX IUIaBHO-NepexigHUX (opMm 1 MmarepianiB. Crnopyau “3eneHoi apXiTeKTypu~ HOTpiOHO
PO3MIISLIAaTH SIK KUBHUI OpraHi3M, K 4YaCTUHY €KocHcTeMU 3eMil. Take cepeloBUlle MPOEKTYIOTh 13
BpaxyBaHHSM 1HHOBaLI{ y TEXHOJIOTI], 110 Ja€ 3MOTY pO3YMHO BUKOPHCTOBYBATH PECYpPCH JTOBKLIISA
3 MiHIMaQJIbHUM BIUIMBOM Ha HbOTO. “3eJieHa apXiTeKTypa’ MparHe MiHIMi3yBaTu HETaTUBHUI BIUIUB
OyZliBHULITBA Ha MPUPONY 1 HA/IATH TIJILKU MO3UTHUBHUHN BIUIMB HA JKUTTS TENEPILIHIX TAa HACTYIHUX
MOKOMiHb. be3cyMHIBHO, I TEHIEHIs] PO3BUTKY CY4YacHOI apXiTEKTypH, 3aBASKH 00’ €IHAHHIO
KOHCTPYKTHBHOI CTPYKTYpH OYyAMHKIB 3 MPHUPOAHMMHU €JIE€MEHTaMH, MOpOIKYye HOBUH BH]
EMOIIIHHOTO Ta ECTETUYHOTO BIUIUBY ‘‘3€JIEHOT apXiTeKTypu~ Ha JoAuHy. TepmiH ‘‘3eneHa
apxiTekTypa’ BXke JaBHO BUIILIOB 3a MEXI JIHMILIE JaHAIAPTHOTO MPOEKTYBaHHS.

JlocnipkeHHsT TOCBIy NMPOEKTYBaHHS Ta OyIIBHUIITBA Cy4acHUX ‘“3eJeHHX 00’€KTIB Jae
3MOTYy 3pOOMTH BHCHOBKH, IO NMPOEKTYBAHHS ‘‘3€JI€HOI apXITEKTypu — 1€ HOBHUM eTam pO3BUTKY
Cy4acHOi apXiTeKTypH, IO TPYHTYEThCS Ha MPUHIUNAX 3ATy4YE€HHS MPUPOTHUX KOMIIOHEHTIB JIO
apXiTEeKTypHOTro ()OPMOTBOPEHHSI.

HOBI TEXHOJIOI'Ti I MATEPIAJIM V TIOBOEHHIN BIIBYIOBI MICT YKPATHU
T.1O. Ilepra
NV «Iactutyt BeecBiTHBOI icTopii HAH Ykpainu pergatatiana@ gmail.com

[Ticnst 3BiIbHEHHS TepUTOPIl YKpaiHU BiJl HIMELBKO-(aIIMCTChKUX 3arapOHUKIB, 3 1944 p.
posnoyanack BiI0OyZAOBa HAcEICHMX IMYHKTIB PECIyOJiKH, y MEpury 4yepry, TaKuX MPOMHUCIOBHX

40



HeHTpiB, sk Xapki, Cramino ([onenrk), 3anopixoks, Jninmponerposebk, JXKnanos (Mapiynods),
Kuis.

Marepianu 2-1 pecrmyOnikaHChKOI Hapaau apxiTeKTopiB, ski BimOymace y 1949 p.,
BKa3yIOTh Ha TaKi TOJIOBHI 3aBJIaHHs Y Il ITapUHi:

1.  CrBOproBaTH BHCOKOiJEiHI apXiTeKTypHi CHOPYIH, Ha OCHOBI MPOTPECUBHHUX PHC
KJIaCHYHOI CIIAAIIMHYU, 30KpeMa CHaJIIMHH YKPaiHCBKOTO HAapoay 1 YKpaiHCBKOi HapoaHOi
TBOPYOCTI.

2. PosropHytH comiamicCTH4HE 3MaraHHsd MDK TPOSKTHUMH  OpraHi3allisMH,
OyniBeTbHUMH MalJdaHYMKaMH, HAYKOBO-JOCITITHUMH OpraHi3alisiMH 3a JOCTPOKOBE 1 SIKiCHE
BUKOHAHHSI BUPOOHUYHX TJIaHIB.

3. Po3poOuTH HOBY MPOEKTHY MOKYMEHTAIIF0 Ha OCHOBI IIMPOKOTO BIPOBAIKECHHS
HOBUX OymiBeIbHUX MarepiaiiB 1 KOHCTPYKIIM, HOBITHIX JOCATHEHb HAyKOBO-TEXHIYHOI AYMKH 1
oprasi3dyBatu OyIiBHUIITBO HA IHIyCTPIlaJIbHIi OCHOBI.

4.  MakcuMallbHO BUKOPUCTOBYBATH THUIIOBI MPOEKTH 1 Kpallll 1HAWBIyaabHI TPOCKTH Ta
MOAAJIBIIE X BJOCKOHAIIOBATH.

5. 3B’sa3aTu OyIiBHULTBO 3 aBTOPCHKUM Ha/I30pOM 3a BIIPOBAPKEHHSIM IIPOEKTIB.

6.  Jlomortucss HOBOro MigiOMy apXiTEKTypHOTO MHCTEHTBA 1 IiJBUIICHHS SKOCTI
MPOEKTIB, BUXOBYBATH KaJpu B IyCcl METOy COLIANICTUYHOTO peai3My, MiJHIMATH KBamidikallito,
TBOPYHIA Ta 1/ICHHUIA PIBEHb KapiB.

7.  CKOpOTH CTPOKH ITPOEKTYBAaHHS 1 3HU3UTH HOrO BapTICTh.

["ostoBHa yBara 3ocepeKyBaiiach Ha BiIOYJ0BI EHTPAIbHUX BYJIHIB 1 Marictpaineit. Kpim
TOTO, 3TIIHO J0 TEeHEpPaJbHUX IUIaHIB PO3BUTKY MICT, siki Oymu mnpuiinari JIITPOMICTO
Harepe0/iHi BiifHU, OUTBIIICTh MIKITTMBUX MTPOMHCIOBHUX HiANPHEMCTB Oy/IM BUHECEHI Ha OKOJIUII
[1].

Takox Oyno B34TO Kypc Ha BIPOBa/PKEHHS THIIOBUX MpPOEKTIB (X po3poOIsio
VYropaBiniHHAM y crnpaBax apxiTekTypu npu paai MinictpiB YPCP), mo ctBopmiio ymoBU s
BIIPOBADKCHHS 1HAYCTpiaJbHUX METOJMIB BEICHHS OyIIBHUITBA. 3TiTHO 1O 3BITHOI JIOMOBIII,
3po0MeHiil Ha LIl UM YIPaBIiHHIM, OXOIUICHHS MAacOBOTO >KHUTJIIOBOTO OYAIBHHUIITBA THIIOBUMH
npoektramu B YPCP ckmamo: B 1947 p. — 12%, B 1948 p. — 52%, B 1949 p. — 78%. B
iHAMBITyanbHOMY OyaiBHUITBI y 1948 p. us uudpa ckimama 75%. Y 1949 p. BnpoBampkeHHS
TUTOBUX TPOEKTIB HOBOTO >KHUTIIOBOTO OYJIBHHUIITBA BxKE€ 3pociio 10 90%, a B 1HAMBIAyaTbHOMY
Oy/IIBHULITBI BOHU BUKOPUCTOBYBAJIUCH Y 46% BUIAKIB.

KpiMm Toro, He nUBISYNCH HA HECTauy MaTepianiB AJs BiAOYA0BU, IOYAIN 3’ SBISTUCH HOBI
Mmatepianu 1 TexHonorii. Hampuknax, y 1949 p. 3’saBunuck: OyaiBenbHa HYyCTOTLIA Kepamika,
[IJIAKOOJIOKW HOBOTO TUITY, HOBI TIICOOJIOKH JAJIsl IEPErOPOIOK, TiIICOoBa Cyxa IMITyKaTypKa, rirncoBa
BOBHA, SIK1 IIIMPOKO MOYAJIM BUKOPUCTOBYBATHCH Bxke y 1950-x pp.

[anycrpianizaris MacoBoro xuTioBoro OyaiBHunTea B Y PCP iinuia misixoM BUpoOHUIITBA
Ha MIiANPUEMCTBAX OKPEMHUX JeTalell 1 KOHCTPYKLiH, sKi 30upanuch Oe3nocepeHbO Ha
OyzaiBeNbHUX MaiiaHunkax. KOHIIEHTpoBaHE KOMIUIEKCHE OY/IBHULTBO KBapTaliB 1 paioHIB
JI03BOJIMJIO OPTaHi3yBaTH 1 pallioHANI3yBaTH MIBUAKICHI METOAM OyIIBHHIITBA 1 MOCTaBUTU IPOIIEC
BUPOOHUIITBA Oy/1BEJIbHUX MaTepiaiiB Ha MOTIK.

Y 1949 p. nnanyBalioch pPO3pOOHMTH CEPil0 OJHO 1 JBOMOBEPXOBUX IMIIAKOOIOYHUX
OYIMHKIB 3 BUKOPUCTAHHAM 301pHMX KOHCTPYKIIH 3aBOJICBKOrO BUTOTOBJIEHHS, 1110 TOBUHHO OYI0
3MEHIINUTH Bary CTiH y 2-3-X KIMHATHIA KBapTUPi:

o IIpH 3aMiH1 KaM’sTHUX CTiH (ToBiuHa 70 cM.) Ha nutako6yso4uni — Ha 53% abo 116 T;

o IIpH 3aMiH1 LHETJISIHUX CTiH Ha nuiako6souni — Ha 20% a6o 30 ToH.

VYV 1949 p. muranyBanoCch TakoX pO3pOOUTH €KCTIEPUMEHTATbHUM OYyIMHOK 3 TOHKOCTIHHOL
kepamiku. [lependadanock, o Iie CIpUATHME 3MEHIIEHHIO Bark CTiH 3 kepaMiku Ha 1 M> knaaku y
MTOPIBHSHHI 3 Baror0 CTiH TOBIIWHOIO 2 TIETJIMHU Kiaaku Ha 50%.

Xoua 10 cTaHJapTiB OyaIBHUITBA, SIKI PO3POOISUINCH 1 BIPOBAIKYBAIMCH y OYAIBHULITBO
Hanpukiami 1940-x pp., HETOPEUYHO 3aCTOCOBYBATH TEPMIH «3€JieHe» OyAIBHUIITBO, BEIbMHU
I[IKaBOIO 3 IIi€i MEePCNeKTUBU € iJiesl OyAyBaTH HOBI KOHCTPYKIII MEPEKPUTTIB 0€3 BUKOPUCTAHHS
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nepeBuHu. Ha wHapaai 3a3Hauanocs, mo II€ JO3BOJUTH 3CKOHOMHUTH Ha OJHOMY OYIWHKY
BUKOPHUCTaHHS Jicy-Kpyriska Ha 10-12 M2 abo Ha 15%.

lomo Kuesa, To cuTyartisi - MBUIKICTh, CIIOCOOH 1 SIKICTh BiI0OYZ0BU KOHKPETHHX 00’ €KTIB
BIIPI3HSUIMCH 1 3aj]eXalld BiJ MIAPSAHUKIB. BapTo BKa3zaTh Ha HU3KY HOBHX TexHoJsorii. Tak, y
Oyauuky Ha ByI. 'oppkoro 20 (BinOynoByBaB TpecT «YKPIPOMCTPOii») BUKOPUCTOBYBAIUCH 301pHi
riICcoBl KapHi3W B KIMHATax, €JIEMEHTH SKHX BIJIMBAJIMCH TYT K€ Ha OYIIBHHIITBI B CIEIiaIbHUX
dbopMax, po3paxOBaHUX HA BUTOTOBIICHHS TaKWUX JAETajeil A MEBHHUX MpHUMIilIeHb. BoHu Oymu
XOpOIIOi SKOCTi, JTOCHTh TOYHI 1 HE MOTpeOyBad JOBroro mnpuiamrtyBaHHs. Lle minBuimyBasio
MIBUKICTB 1 SIKICTH pOOOTH.

VY Oynunky Ha Byi. Cakcarancpkoro, 20 (BimOyI0BYBaB TPeCT «XJIaA0MPOMCTPON») OyIu
3aCTOCOBAHI MaTepiald BHCOKOI SKOCTI — IMHOOPTHHUN (DIHCHKMH JIiC 1 OIMHKOBaHE IOKpiBEIbHE
3aumizo s gaxy. OmHak 4yepe3 Opak OaraThboX MOTPIOHMX MaTrepiaiiB, 30KpeMa CTOJISIPHOTO KIICHO,
IUISL CTOJISIPHUX POOIT MpAI[iBHUKY TPUIYMad OCOOMUBUI KJIeH 3 CHPY 1 BallHa, SIKUM CKPIILTIOIOTh
JBEpi, BIKOHHI MEPEX0/I1 TOIIIO.

Jocute nommpenumu 'y Kuesi Oynu meTomu parioHamizarii BUpoOHHUIITBA, iHIIIHOBaHI
KaM’SIHIMUKOM PaxMaHiHUM, sSKHi, BUKOPUCTABIIM TPAaBUIbHY PO3CTAHOBKY JIIOJICH, 3aBUaCHY
JOCTaBKY MaTepiaiiB 1 OUTBIN CydacHI IHCTPYMEHTH JIOCST TOTO, IO yKJaB 3a 3MmiHy 40950 nernun
(2614% nopmu). He MeHII BaxkiIMBa posib MpU BiAOYI0BI MpHUALIsIack 0JaroycTpor Micta Ta Horo
o3eneHiHHIO. Ha 3a0ynoBHHKIB Oyi0 MOKJIAJCHO 3aBJIaHHS OOJIAIITOBYBATH IMPHJIETII J0 MICIb
OyaiBHUIITBA/BII0OYOBH TEPUTOPII.

["os10BHI moOpyIeHHS TpH BiOYIOBI MicT YKpaiHU 3BOJMIINACH JI0 4-X TOJIOBHHX TPYIL:

. BBEJICHHS OYJMHKIB B €KCILTyaTallito 0e3 3arnpoiieHb NpuiMaibHUX KOMICIi;
. HenoOposikicHe 1 HedaxoBe Be[eHHs Oy1iBebHUX POOIT;

. BIJICTYII BiJl 3aTBEP/PKEHUX MTPOCKTIB;

. CaMOBUIbHE OYHIBHUIITBO.

OTxe y mporeci BigOy10Bi HaceNeHUX MyHKTIB YKpainu HanpukiHii 1940-x — Ha moyaTKy
1950-x pp. Bxke Oyna mpuaiieHa yBara po3poOlli HOBUX TEXHOJIOTii, METOJIIB 1 CTaHIAPTIB, SIKI Y
HACTYIHI JECATUIITTS CTBOPUIIH MiATPYHTSI U BIIPOBAKEHHS 3aca] 3eJIEHOTO Oy/1iBHUIITBA.
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PO3PAXYHOK YTPUMAHOI'O [TIOBEPXHEBOI'O CTOKY ITOKPIBJIEIO HIMELIbKOI'O
BUPOBHUKA

T.M. Tkauenko!, O.C. Boromkina2, B.B. Anekceenko’

KuiBchkuil HallionanbHui yHiBepcHTET OYIiBHUITBA i apXiTEKTypH
tkachenkoknuba@gmail.com, e.voloshki @gmail.com

[ToBepxHeBuil cTik 3 ypOaHI30BaHMX TEPUTOPIA € OJHUM 13 JpKepen 3a0pyAHEHHS
NPUPOJHUX BOJ. 3amoOiraHHs BIUIMBY LbOTO JKeperaa 3a0pyqHIOBauiB Ha SIKICTh BOJU
MOBEPXHEBUX BOJIOMM € OJHUM 13 3aXOJIiB 10 3a0€3MEeYEHHIO €KOJIOTIYHOT Oe3MeKH JeprKaBH.

[Tin moBepXHEBUM CTOKOM pO3YMIIOTH MPOLEC TMEpPEeMIlIeHHS BOJA aTMoc(epHOro
MOXO/KEHHS 110 3€MHil MOBEpXHi (CTIKaHHS JIOLIIOBUX, TAIUX 1 MOJIMBOMHUIHMX BOJ) y BOJOMMH 1
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MOHMKEHHS penbedy A Ai€l0 cun TsokiHHA. [Ipu po3paxyHKax BH3HAYA€THCS BEJIWYHHA CTOKY,
10 MMOKa3ye KiTbKICTh BOJIHU, SIKA CTIKAE 3 BOJ0300PY 3a JACSIKUN IHTEpBAJ Yacy.

3a0pynHEeHHs] TOBEPXHEBOTO CTOKY BiZIOYBA€ThCS B pe3ysbTaTi POZYMHEHHS ra3iB Ta MUY
13 mpuU3eMHUX IMapiB atrMocdepu, 3MUBY BEpPXHIX IIapiB IPYHTY Ta 3pYHHOBAHUX JOPOKHIX
MOKPUTTIB, 3MHUBY BiJ] CMITTEKOHTCHHEPHUX MaiaHYMKiB, 3a0pyJHEHUX OpraHIYHHUMHU
pEYOBHMHAMU; TPOMHUCIOBUX BIAXOMIB Y BHIJISAAI BHUKHIIB, BUTOKY Ha(QTONPOAYKTIB, MHUTTS
TpaHCHOPTY Ta iH. 3MiHA IMOTOJAHUX YMOB (HANPHUKJIAN, PSACHI OMAaaH) MOXYTh HPHUBECTH 10
KOPOTKOYACHOI ITepeBaHTaXEHHS MIChKO1 KaHalli3aIiiHoi cuctemu [1-3].

[Tomyk HayKOBHX 3acajl ONTUMAIPHUX (OPM YIPABIIHHA EKOJOTIUYHOI Oe3MeKOI0
ypOOLIEHO31B € MEepIIOUEepProBUM 3aBJaHHAM Ha IIIAXY 0 IXHBOTO CTIMKOro po3BUTKy. OnHi€r0 3
TakuxX (OpPM € BIPOBAHKEHHS «3€JIEHUX» KOHCTPYKIIN y «3emneHey» OyIiBHHULTBO. 3a JOMOMOTO0
JESIKUX «3EJICHUX» TEXHOJIOTIH, HANpHUKIAJ, «3€JIEHUX» JlaxiB, MOKHA YCHIIIHO PperyJoBaTH
«3€JIEHNX» KUIBKICHI HA SIKICHI TOKa3HUKHU JOIIOBHUX CTIYHUX BoZ [4].

Benukoro nepeBaroro «3eneHux» JaxiB € HAaKONWYEHHS BOJIOTH, 110 J03BOJIS€ BICTPOUUTH
CTIK 3JIMBHOI BOJH, PO3BAaHTAXKYIOUH MPH IIbOMY KaHaJi3allliHy CUCTEMY 1 MONEPEeKAI0YH TTOBEHI.
OpnHak f0BUIbHE 301IbIIEHHS HAKONHWYYBAaHOI BOJM B CTAaHAAPTHIA CTPYKTYpl 3€JI€HOro Jaxy
HEMOXIJIMBO, OCKUTBKU OibIlIa KUIBKICTH BOJIOTH MOYE 3TyOHO BIUIMHYTH Ha POCIWHHICTB. IIpore,
Taka OIS JOCTYIHA B CHUCTEMi JOIIOBOI BOAM Ha «3EJICHI» MOKPIBII B SIKOCTiI JOMOBHEHHS 0
iHIMX cucteM o3eneHeHHs. Cucrema 300py JOIIOBOI BOAM Ha «3E€JEHIW» IOKPIBII JIO3BOJISE
HaKONMUYMUTHU B cepeaHboMy 10 80 11/ M? onajiB, a MOTIM, IPOTATOM MEBHOTO 3a3JaJIeriJib nepioay
(Bix 24 roauH 10 AEKUTBKOX JIHIB), BUBUTLHUTH BOJy B KaHAJI3aIIMHY CHCTEMY.

3po0iieH0 PO3paxyHOK YTPUMAHOTO IIOBEPXHEBOIO CTOKY IOKPIBJIEIO HIMEIBKOIO
BUPOOHHMKA. «3elieHa» MOKpPiBiIs GipMu po3ramioBaHa Ha mepexpecTti nmpocnekTy JIobaHOBCHKOTO i
Bymuui  Auzapis [omoBka. Ilnoma mnoxpiBmi ckinagae 150 M2, 3a JaHUMH BUPOOHMKA
BOJIOYTPUMYIOUA 3AaTHICTh MaTepiaiB, 3 AKUX CKIAJAETHCS «3€JIEHa» MOKPIBIIsL, HACTYITHA!

1.  Cucremuuii cyoerpar — 4 1/m%;

2. Bomoroyrpumyrounii 3axucHuii Mat SSM-50 — 5 1/m?%;

3. Baxucuuii Mat SSM-45 — 4 1/m>;

4.  JlpeHaxHa i BogoHakonudyBaibHa cuctema Floradrain FD-40-E — 40 n/m?.

Buxoasun 3 nux AaHuX, MM MOXEMO MOpaxyBaTH 3arajibHy KUIbKYCTh YTPUMAaHOI BOAU
BciMa eJleMeHTaMH HOKPiBIli Ha M™:

Q5=01 + Qs+ Qn (1)
ne Q1, Q2, On — €IEMEHTH CUCTEMH, TOJII:
Qy= 4+5+4+40=53 /m*.

Po3paxyHoK 3arajibHO1 KUIBKOCT1 YTPUMAaHO1 BOAM BCIEIO TOKPIBIEIO:

Qszo = Qz ) (2)
ne S — miolma aaxa, M2, TOJIi:
Qyh20= 53 - 150=7950 n

3a mipaxyHKaMu, Ha nepexpecti npocnekry JlobaHoBcbkoro 1 Bynuii Axzpis ['ogoBka B
nepiol 1HTEHCHUBHOTO BUMaAiHHS aomry Moxe Bumanatu 20-30 mm omaxiB (30 miTpiB Ha M2).
3arasibHa miora nepexpects 1500 m>,

Po3paxyHok 3araiabHOi KUJIBKOCTI OIaJIiB Ha MEPEXpPecTi:

QZnep: S chp 3)
1€ Qcep— CEPENHS KUIBKICTD ONaiB, MM, TOJI:
Qynep= 1500-25 = 37500 n

TakuMm ynHOM, MOKPiBIs HiMenbKo1 ¢ipmu ZinCo 3aaTtHa yrpuMatu 7950 11 qouioBoi Boau
1 IIMM caMMM 3MEHIIUTH MOBEPXHEBUN CTIK PO3BAHTAXHBILH 3TMBOBI KOJIO3.

EdexTuBHICTh MOKPIBII 75 3MEHILIEHHSI MOBEPXHEBOIro CTOKY carae 21,2%, mo € ayxe
XOPOIIMM MOKa3HUKOM. [t Bchoro mpocrekty JloOaHOBChbKOro moTpioHO mpubim3Ho 4 00’ekTu
«3€JIeHOT0» OYMIBHUIITBA 3 IUIOMICIO <«3EJICHOI» MOKpiBii HEe MeHmie 100 M2 TS BperyJTIOBaHHS
MOBEPXHEBOI'0 CTOKY. Xoua Iie He BUPIMUTH NpolieMy y BcboMmy KueBi, ane Ko 30U1b11yBaTH
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KUTBKICTh TAaKUX 00’ €KTIB «3€JI€HOr0» OYIIBHHUIITBA, € IIAHC 30BCIM 3a0yTH PO 3aTOIUICHHS BYJIHULb
y M. KuiB.
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YCTAHOBKA EKOTEITUIUIb HA MMOKPIBJIAX J1JI1 BSMEHIIEHHSA PIBHS CO,
T.M. Tkauenko!, P.B. Mockaienko?
"°Kuipchkuil HalionansHuii yHiBepcuTeT OyNiBHUITBA i apXiTekTypu tkachenkoknuba @ gmail.com

Hegin’emHa yacTHHA SIKOCTI KHUTTS JIOAWHU € palliOHaJIbHE Ta 30aaHCcOBaHE XapyyBaHHS,
OCKUIBKHU BiJl IbOTO 3aJICKUTh 3/I0POB’Sl 1 Mpale3/1aTHICTb SIK KO)KHOTO TPOMaISHUHA 30KpeMa, TaKk
i cycrinbcTBa B 1sioMy. IlepcrieKTHBHUN HANPSIMOK YIOCKOHAJICHHS SKOCTI MMPOIYKTIB Xap4dyBaHHs
€ BIPOBA/KECHHS €KOTEIUINLIb, IKI MAIOTh BEJIMYE3HUI MMOTEHIIaJl Y CTBOPEHHI XapuoBOi MPOAYKIIII,
31aTHOI IPOTUCTOSATH XBOPOOAM 1 IIKiTHUKAM, MOTPEOyBaTH MEHIIIOI KiITBKOCTI XiMIYHUX JOOPHB i
3ac001B 3aXUCTy POCIWH 1 BOJAHOYAC MATH BUII IMOXXUBHI PEUOBMHU. B yMOBax 3011bIICHHS 1IiH Ha
BUKOIHE TMAJIMBO 1 3POCTAaHHS YHUCIA MICHKHUX JKHUTENIB TaKHil CIOci0 BEACHHS TOCIOJAapCTBa
JI03BOJIUTH HAroJlyBaTH HaceleHHs 0e3 3a0pyIHEeHH HaBKOJIMIITHBOIO CEpeIOBHILA.

Ha cporoani Garato mrofeil mparHyTh SIKOMOTa €(eKTHBHIIIE BHUKOPHUCTOBYBATHU KOXEH
KBaJpaTHUI MeTp cBO€l AUIAHKUA. OcoO0IMBO TEIUINLI, KOHCTPYKIIT SAKUX 3aliMarOTh JOCUTH OaraTo
Micisl. €IMHUE BUXiA 3 Takoi CUTyallll € YCTaHOBKAa TEIUIMIb Ha Jaxax, JayHuX OYyIUHKIB,
rocrofiapchKux Oy/iBenb. IX BUKOpPHCTaHHS Ma€ sl epeBar:

. JlonaTkoBuUl 3aXUCT MOKPIBIII OY1BIL BiJ ONaaiB.

. CkopoueHHS BUTpaT Ha BHpPOIIyBaHHI (BoJa 1 CBITJIO MOJAIOTHCA 3 JOMY, HE
BUKOPHUCTOBYIOTHCSI TECTHIIUIIN).

o [TpuneceHHs NpUOYTKY 3a paxyHOK MPOJaXKi MPOAYKII.

. CB1IXICTh IPOJYKTIB KOKHOTO JIHS, 3SMEHIIECHHS BUTpAT Ha X 30epiraHHs, 10CTaBKY.

o BuporryBaHHs pociauH B Oyab-SKYy IIOPY POKY.

VY 3apyOiKHHMX KpaiHax yCTaHOBKA TEIUIUIlh ij1e BIEeBHeHMMH kpokamu. Kanama, SmoHis,
CIIA, Benuka bpuranis, Bke JaBHO BUKOPUCTOBYIOTH ITOOYIOBY €KOTEIUIMIIb Ha MOKPIBIIAX.

CyudacHi Ttemnuil OYAYIOTbCS, SIK HpPaBHIIO, SIK Tajepes 3 JIBOCXWUIMM JaxoMm abo
HamiBIWIIHAP, 3 JABepuMa Ha (acaaniii ctopoHi (puc 1.). Bonum nobpe chpaBistoTbes 3i
CHITONIaJI0M, CUJIBHUM BITPOM, 3pYYHO MUIOTHCS, IPOCTIII€ BUTOTOBISIIOTHCS 1 MOHTYIOTBCSL.
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Puc.1. Cxema nob6ynoBu Tenjmui

OpxHa 3 TONIOBHHMX I€peBar BCTAHOBICHHS EKOTEIUIHMIb, 3MeHIeHHs Bukuay COz B
HaBKOJIMIIHE cepelloBHIe. 3a JaHUMU (icKalnbHOI ciayxkOu perynatroBaHHs BukuIiB CO2
aBTOTPAHCHOPTOM B YKpaiHi, BAHTaXHHUI aBTOMOOLIb 3 GEH3MHOBMM JABHIYHOM 00’ eMoM 5000 cm?
Mae piBeHb BUKkuay 310 r/km.

Posrmsiremo  exkodepmy  «l"apMoHisi», sKa posramoBaHa B KuiBCbkili  o0macri,
BacunbkiBcbkoro paiiony, Ha BifcTtani 25 kM Big Kuea. MoxxeMo 3p0oOUTH pO3paxyHOK, B3SBIIU
BiJICTaHb, SIKY MPOXOAUTH aBTOMOOIIb 1 TIOMHOXHTH 1i Ha PiBEHb BUKUAY aBTOTPAHCIOPTY Y IBI
CTOPOHH:

x=EXLXN (1)
ne N —KinpKicTh BUi3Ay aBTOMOO1IA 3a eHb; E- piBens Bukuny CO»; L- noBxuHa
BiJICTaHI.
x = 310r/km X 25kM X 2

Mu otpumyemo 15500 r Bukuny CO», sikuil y MalOyTHHOMY Oy/€ TIJIbKH 3pOCTATH , Yepe3
HE pallioHaJbHEe BUKOPUCTAHHS aBTOTPAHCIOPTY, SK 1 /Ui 3BUYAMHUX MOTped JI0JCTBA, TaK 1 AJs
MIePEeBE3CHHS MPOTYKTIiB BKUTKY.

TakuM YMHOM, BCTAQHOBJIOYM EKOTEIUIMII0 Ha IOKPIBIi, MU He TIAbKH 3a0e3nedyemMo
JIFOJICTBO SIKICHOIO 1K€I0, a TaK0X 3MeHITyeMO BUKUU CO2 B HABKOJIMIIIHE CEPEIOBHUIIIE.

Pexomenganii 1040 BHPOIIYBAaHHS POCIHMH, MOXYTb OYTH IyXe PI3HOMaHITHHMH, BiX
OBOYEH JI0 3€PHOBUX KYJIBTYP.

Ha cboroaHiuHii eHb y’ke TOCTpO CTOITh MpobiemMa BUPOOHMIITBA SKICHUX MPOAYKTIB
Xap4yyBaHHA, TOMY IO SKICTh MPOJOBOJLCTBA — 1€ HAaWIOJOBHIIlIA puca 1 HEBIJ €MHA YacTHHA
SKOCTI JKUTTS JIIOJMHU Ta, HaBITh, TOJIOBHUM 1HIUKATOP COIL[aJIbHO-€KOHOMIYHOTO DPO3BUTKY
nepxaBu. Bin 3a0e3nedyeHHs] BHUCOKOSIKICHUX NPOAYKTIB XapyyBaHHS 3aJ€KUThb 300pOB’S 1
Mpale3JaTHICTh HACEJIEHHS KpaiHu.

Tabauys 1
ITomizop [IInuaar I'peuka [TonyHuus
OBoui Kamycra | 3enens Kpin 3epHOBI Puc SAronun YopHuus
Oripok [lerpymka Ogec Masnuna
Kabauox Bazumik [Tmenuns Cynuns

barato camiBHUKIB 3yCTpiyaroThCs 3 MpoOJieMOr0 Opaky Micls ISl PO3MIILIEHHS HOBHUX
pociuH. CyuyacHa cyIisibHa 3a0y10Ba MICT MPU3BOIUTH 0 TOTO, 1110 JOBOJAUTHCS BIIMOBISTHCS BiJ
CBDKUX OBOYIB Ta (PpykTiB. OmHAK, BCE K TaKHW € MOXJIMBICTh BUPIMIUTU MOAIOHY TpoOiemy, a

45




TaKOXK 336€3HGI-II/ITI/I PU3UK NPUIIBUAIICHHS FHOG&HLHOFO HOTGHHiHHH, BUKOPUCTOBYHOYMN MCHIIC
aBTOTPAHCIIOPTY Ta 3HWXKYIOUU piBeHb BUKHITY CO2.

PEI'VJIIIOBAHHS JOIMOBUX CTIMHUX BOJ 3A JOTIOMOI'OIO 3EJIEHUX
KOHCTPYKIIN

T.M. Tkauenko!, P.O. T'aymenko?

"2 KuiBchKuil HallioHANBbHMI YHiBEpCUTET OYIiBHULITBA i apXiTEKTYpH
tkachenkoknuba@gmail.com, gr2017inc @ gmail.com

CporogHi y 6araTh0X BEIHKUX MICTaX Cepel aKTyaIbHHUX 1HPPACTPYKTYPHUX MPOOIIEeM, €
IUTAHHA IIOA0 PEryJIOBaHHS CTIYHUX BOJ, K€ MOTPIOHO BUpIIIyBaTH. 3aTOMJICHHS TEPUTOPIN y
HACIIZOK HAJAMIPHMX OMHaliB € crnenu(iuHuM NUTaHHAM Yy cdepi iHPpacTykTypu MicTa, TOOTO
IIPaBUIIBHOIO/AOPEYHOI0 BUKOPUCTAHHS CUCTEM BOJIOBIJIBEJCHHS Ta KaHaJII3yBaHHsS MOBEPXHEBUX
CTIYHHUX BOJA. PerymoBaHHS CTIYHMX BOJ BHUMAararOTh HOBOTO ITJIOXIY JJIsSi BHPINICHHS ITi€l
npobnemu. Came TOMy, aKTyalbHOIO Oyae po3poOKa HOBHUX Ta BHKOPHCTAHHS CyYacHHMX
TEXHOJIOTiH, IO JONOMOXYTh TIPABWIBHO Ta €(EeKTHBHO BHKOPHCTOBYBAaTH CHCTEMHU
BOJIOBIIBE/ICHHS 3a/1J1s il BUPIILICHHS.

[Tix perymoBaHHSM CTIYHHX BOJI PO3YMI€THCSI OOJIAIITYBaHHS TEPUTOPIM cHCTEMaMu s
30uMpaHHs Ta BiJIBEJCHHS IOBEPXHEBUX CTIYHUX BOJ 13 OOJAIUTYBAaHHSAM CIIOPYJ KOHKPETHOIO
NPU3HAYCHHSA, B 3aJ€KHOCTI B KIIMAaTHYHUX Ta TiIPOJOTIYHMX YMOB, NUIIXOM 300py Ta
BiJIBEJICHHS TMOBEPXHEBHX CTIYHMX BOJ. SIK TMOKa3aB MONEpeNHii aHami3, ICHyIOYl CHCTEMHU
BO0300py Ta BOJIOBIJABEACHHS IMOBEPXHEBUX CTIYHMX BOJ MAIOTh TEBHI HEJOJIKH: 3aCTaplIiCTh,
HE/I0CTaTHS IPOEKTHO-NPOITYCKHA CIIPOMO’KHICTb, HaJIMIPHO IIPOCTa Ta 0OMEeXXeHa KOHCTPYKIis, Ta
BPA3JIMBICTh J0 30BHIIIHIX (aKTOPIB, yepe3 AKi CHCTEMa MepecTaE BUKOHYBATH CBOT 3aIIPOCKTOBaH1
byHKIi.

Ha ocHoB1 aHami3y 1ux, Ta ASSIKUX 1HIINX, HEJOJIKIB OyJIn po3pobieHl HOBl BAOCKOHAJIECH1
KOHCTPYKILIIi BOJ10300py Ta BOJOBIABEICHHS MOBEPXHEBUX CTIYHMX BOJ, a CaM€ — BUKOPUCTAHHS
3eJIeHUX KOHCTPYKIIIH.

PerymioBaHHs CTOKY [OIIOBMX BOJ Tpeba mependadyaTH 3 METOK 3MEHIICHHS Ta
BHUPIBHIOBaHHSI BUTPATH, 110 HAJIXOAUTh HAa OYMCHI criopyau abo HacocHi ctaniii. [Tomix camoi
poOJIeMH peryOBaHHS CTIYHUX BOJ, € NpobJieMa 111010 YXBaJCHHsS HOBUX CTaHJapTiB Ta HOPM Ha
3aKOHOJABUYOMY 1 BUKOHABUOMY PIBHSX, SKI MOBHHHI BKJIIOYaTH OOOB'A3KOBY HAsIBHICTb 3€JIEHUX
KOHCTPYKLIN Ta TexHosorii [1-3].

3eneni mexuonoeii y peeynoeanti nogepxneeux cmiunux 6od. OCHOBHUMHU TapameTpaMu
IIPU PO3paxyHKax MEpe’K MOBEPXHEBOI'O BOJIOBI/IBEJCHHS 3€J€HUX KOHCTPYKIIN €: IHTEHCHBHICTB,
TPUBAIICTh Ta IMOBIPHICTh BHUIAJAIHHS JOLIIB; BOJ030IpHA IUIOIIA Ta BIACTUBOCTI MMOBEPXOHb, HA
AK1 BHUNAJalOTh JIOLIi; O0’€MH TIOBEPXHEBOI'O CTOKY Ta IH(QIIbTpalii y IpPyHT, MOXJIUBI
HaBaHTaXEHHs [4]. BymiBHULITBO 3€NE€HUX MOKpIBENIb — II€ aJlbTEPHATHBA TOMY, III0 MU MAaEMO
ChOTOZIHI y 0araThbOX MICTax HE TUIbKM YKpaiHH, aje H CBiTy. 3elleHi TEXHOJIOTii y KOHTEKCTI
MOBEPXHEBUX CTIYHUX BOJ II€ CHeliajbHI MOKPIBIl Ta JTOPOXKHI MOKPUTTS, sIKI MOBUHHI HAOyBaTu
OUTBIIOrO 3HAYEHHS Yy HamoMy KHUTTi. llepeBaramMu 3e/leHUX TOKpIBENb € BIIALITYBAaHHS
peKpeanifHuX 30H B MICISIX 31 NIUIBHOIO 3a0yJ0BOIO; 3MEHIICHHS KUIBKOCTI CTIYHUX BOJA Ha
MicieBi cucteMu Bojo300py Ha 70% 1 Oinblie; MOBTOPHE BUKOPUCTAHHS BOIHMX PECypCiB 3a
paxyHOK 300py MOBEPXHEBUX CTIYHUX BO/I; 30UTBIIIEHHSI KOPUCHOT BAPTOCTI 32 PaXyHOK 301THIIICHHS
KOPUCHUX IUIONI; MOXKJIMBICTD 30UIBIINTH CTPOKH CIYX O riapoizossuii y 3-4 pa3u; MOXIMBICTh
€KOHOMIi Ha OTIAJICHHI Ta KOHJIUIIOHYBaHHI TOIIIO.

EdexTuBHICTh perymoBaHHs TOMIOBUX CTIYHHX BOJ 3€TEHUMH MOKPIBISMH 3AJICKUTH Bij
TUIY 1XHbOI OynoBu. Hampukian, eKCTEeHCHMBHE O3€JIEHEHHsS IOKpiBelb - BIIMIHHUNA BHOIp MpH
o0JlalITyBaHHI CTaHIApTHOI MOKPiBJi. [IpaBUIbHO BUKOHAHE E€KCTEHCHBHE O3EJICHEHHS - OLIbII
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€CTeTHYHE Ta EKOHOMIYHEe B OOCIyroByBaHHI, HDK NpocTe rpasiiiHe MOKpuUTTSA. EKcTeHCHBHE
03€JICHEHHSI BHUKOHYE (VYHKII EKOJIOTIYHO YHCTOrO0 Ta e()EKTUBHOTO 3aXHCHOTO TMOKPHUTTS
rizpoizomnsuiiHoro mapy. [Ipu nanHomy Tuni o3eneHeHHs: OyAyTh JOPEUHI MOCYXOCTIHKI POCIUHH 13
ciMeliCcTBa JUIIAHHUKH, CEAyMH, JIKAPChbKi pOCIMHHU 1 TpaB'sHWil mokpuB. Ilicms BiamTyBaHHS
TaKUX TOKpPiBeNb MOZaJbIla eKCIUTyaTaliss BiAOyBaeThCS 3 MIHIMAJIBHOIO Y4YacTIO JIOAUMHU - 1-2
pasu Ha piK.

[HTeHCHBHI 3€JIeHI MOKPIBIi MOXKHA JIETKO MOPIBHATH 3 MOOYIOBOIO Caay Ha naxy. BoHwm
3a3BHuai O0araToyHKIIOHAIBHI 1 JOCTYIHI. [[aX 1[bOTr0o THUITY BUMArarTh OUIBIIIOI Bary i TAUOIIOro
HapOILlyBaHHS cCHCTEeMH. TexHiuHe 00CITyroBYBaHHS € PETYISPHUM 1 3aJI€KUTh BiJ JaHAMAPTHOTO
TU3aiiHy 1 0OpaHOro POCIMHHOTO Marepiany. 3ajekHO BiJl TIMOMHH CyOCTpaTy MOXIJIHBO
pPO3MIIIyBaTH Ta30HH, OaraTOpiYHUKH, 4YarapHUKW, JAEpeBa, BKIIOYAIOYM IHII JIaHAMA(THI
BapiaHTH, TaKi SIK CTAaBKH, AJIbTAHKH, MaTio, aBBTOMOOUIBHI Ta MIIOXiAHI JOPIKKH.

[Ipr OymiBHMLTBI KHUTIOBUX KOMIUIEKCIB 3 MIA3€MHHMH NapKiHTaMH, TEPUTOPIl Uis
TUTSAYUX MaWJaHYMKIB 1 MICIb BIAMOYMHKY MOKHA PO3MICTUTH HaJ HHMH. 3aCTOCYBaHHS
CHCTEMHHX DILlIeHb JJO3BOJIMUTH 3pOOUTH NPUAATHUMH JUIS €KCIUTyaTallii IUIOCKi OKPIBII MiA3EMHUX
MapKiHTIB 1 peanizyBaTu BCe, 1[0 MOKHA 3A1ACHUTH Ha 3eMii. Ha Takux jgaxax BIalITOBYIOTHCS
MIIIOX1AHI 30HU Ta JOPOXKHI MOKPUTTS 3 MOXIHBICTIO poi3ay. 11[00 qOpoKHE MOKPUTTS Ha Jaxy
OyJn0 JOBrOBIYHMM, 3/IMCHIOBABCS MPAaBUIbHUI BiABEACHHS BOAM, a TiApOi3osAUiiHui 1map OyB
HAIIHHO 3aXMIEHUH, MOTPIOHO JOTpUMYBATHUCS MEeBHOI TexHoJorii. HeoOXiqHO BpaxoByBaTH CHIIA
MPUCKOPEHHS, TaJbMyBaHHS 1 MaHEBPYBaHHS, a TAKOX BHUKOPHCTOBYBATH CTIMKE JO TUHAMIYHHX
HABaHTAXXCHb 3aXMCHE IOKPUTTSL.

OTtxe, ekcrutyartailisi 00’ €KTiB TOBEPXHEBOI'O BOJIOBIABEICHHS MOJATae B €()eKTUBHOMY Ta
Oe3mepebiifHOMY BHIAIEHH] JOMIOBUX 1 TanuX BoJ. [IpoGiiema perymntoBaHHs MOBEPXHEBUX CTIYHUX
BOJ €, ajie ICHYIOTh palliOHaNIbHI Ta albTepHATHBHI HULIXU 11 BUpimeHHs. Haxane B YkpaiHni moku
10 Ha 3aKOHOJABYOMY PiBHI HE NPUHHATO JOCTAaTHBO DIlIEHb IJIsi OOOB'SI3KOBOTO BpaxyBaHHS
TEXHOJIOTIl 3€JeHUX TMOKpiBeldb NpU MPOEKTyBaHHI 00'€kTiB OyAiBHUITBA. AJie MNPUKIAAN
BUPIIIEHHS TaKO1 MPOOJIEMH €, OT>Ke TIOTPiOHO 1 HaJalli PO3BUBATH LIEH HAIIPSIMOK.
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Meraronic — 1apuHa aHTPOINOIeHHOro JaHamadty. MacuBHI KOHIJoOMepatu OyAiBelb
(bOpMYIOTh CBOEPIIHI IUTYYHI CHIIYeTH Tip, MBUAKICHI MaricTpaii HoJi0HO 1O PiuOK MPOHU3YIOThH
MICTO ¥ pO3'€THYIOTH WOTO Ha pi3HI «Oepern». Hapsiay 3 po3BUTKOM MITYYHOTO CEPEIOBHINA MA€E
BiIOyBaTUCh TOMOBHEHHS IMPHPOJHUX PECYpCiB, BKHMBATUCH CBOEPIAHI 3aX0qM 3 JAEKOMIpecii
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«JIEeTeHb» MICTa HUIAXOM IPOBEIEHHS CUCTEM O3€JICHEHHS uepe3 MapKH, CKBEPH, aTpiyMH, TEpacH
OopaHkepel, OETHAHHS KT, KIIMHIB Ta MPUPOJTHHUX €JIEMEHTIB BOAHO-3EJICHOTO IaMeTpy 31 ITYYHO
03€JICHEHUMHU KOMITOHEHTaMH MiCBKOTO CEpeOBHUIIIA.

VYpban-oa3zuc — cTpykTypa (POpMyBaHHs CEpeOBUILA, TOAIOHOTO A0 MPUPOIHOTO, 3 METOIO
3MEHIICHHS Ha JIOBKULIS HETaTUBHOI'O BIUIMBY AHTPOIIOTEHHOTO W TEXHI30BAHOTO XapakTepy.
Opranizaiiis MTYYHUX JaHAMA(TIB y MICTaX — OJIMH 3 HAMPSAMKIB €(PEKTHUBHOTO BIPOBAKECHHS
O3EJICHEHHS SIK eleMEHTa (PYHKI[IOHATbHOTO KOMGOPTY HE JIMIIEe IJIs BiANOYMHKY, ajle 1 Hece
3Ha4yHE YTHJIITapHE HAaBAaHTAKEHHs Ta MOXJIMBOCTI BIPOBAKEHHS 3aX0/1B 3 €HEProe(eKTUBHOCTI,
[UISIXOM BIIAIITYBAaHHS 3€JICHUX JaxiB 1 (hacaiiB, a TaKOX BUKOPHUCTaHHSA I€OTEPMaIbHOI €Heprii
IIPU PO3BUTKY B M1J3€MHOMY HalpsMKY.

Ha ¢dopmyBanns ypOaH-0a3ucCiB B Meramoiicax BIUTMBAlOTh €KOJOTIYHI, MiCTOOYIIBHI,
CaHITApHO-TITIEHIYHI Ta eCTEeTUYHI (aKTOpH, TOMY JAOIUIBHO PO3TJIAIaTH 1€ TUTaHHS 3
ypaxyBaHHIM MICTOOYMIBHUX 1 (DYHKIIIOHAILHUX ACHEKTIB Ta OCOOJIMBOCTEH OOpa3HOTO PIlICHHS
00’€MIB KOMIUIEKCY i 03/100JIeHHSI (hacaiB.

PosmmpenHs npupoaHO-peKpealiiiHux pecypciB Ui BIAMOYMHKY 1 O3OPOBICHHA
MEMIKAHI[IB Cy4YaCHUX METamoJiCiB JOIIBHO BECTH Y BEPTHKAIHHOMY HAMpsAMKY. Y Kiacudikarii
MICBKUX O3€JICHEHHX TEPUTOpid 3a (DYHKIIOHAIBHUM HAaBaHTAKEHHSIM «3€JIeH1» OyaiBIli MOXYThH
MaTH SIK CTaTyT CIHeLialdi30BaHUX (CHOPTHBHMUX, JAUTSYMX, BHCTABKOBUX, MEMOpIaJIbHUX,
O0OTaHIYHHUX, 300JIOTIYHMX CaaiB) YH TMOMI(PYHKIIOHATHHUX MICBKHX MapKiB TPOMaJCHKOTO
IPU3HAYEHHS, TaK 1 MAINX MICBKHUX O03€JI€HEHUX TEPUTOPIH IpOMaJCHKOr0 MPU3HAYEHHS: MICBKUX
calliB, cajiB XUTJIOBHX PaiOHIB, TPOMAJCHKUX IIEHTPIB. Y AKOCTI 00’€KTIB MICBKHUX O3CIICHEHHX
TEPUTOPIl OOMEKEHOTO BUKOPUCTAHHS 11€ MOXKYTh OyTH PEKHMMHI KyJIbTYPHO-03A0POBUl 00’ €KTH,
JKapHSHI KOMIUICKCH, BUIII HAaBYAJIbHI 3akiaau OlojoriyHux Hayk. LI{ogo MiChKHX O3elIleHEeHUX
TEPUTOPI CIeniadbHOrO MPHU3HAUEHHS — L€ MOXYTh OyTH OamTu NpUpOAHOi ¢iiabTpamii Ta
nepepoOKH O10JOTIYHMX BIAXOJIB, KBITKOBO-OpAH)KEPEHHI TOCIONapCTBa, PO3ILIIAHUKKA POCIHUH,
BEPTUKAIBbHI ()EPMH TOIIO.

Exonoriuna cramicTe WX 3€I€HUX OO0’€KTIB Yy MICTI MPOSBISETbCA Y MiATPUMAaHHI
MO3UTUBHUX E€KOJOTIYHHUX IMPOLECiB, 30epeKeHHI 010JIOTTYHOTO PO3MAITTA. 3aI0BOJICHHS KUTTEBO
HEOOX1MTHUX (DYHKIN Uil JTIOJUHU — CIIOXKWBAaHHS 1 OYMILNEHHS MOXYTh BiOyBaTHUCh came y
«3eJeHUX» OyIIBIAX SIK MPOTOTUNAX 010JI0TYHOTO opraHizmy. Tomy HOLITBHUM (DYHKIIOHAIEHUM
MPU3HAUYECHHSAM TaKUX 00 €KTIB MOXYTh OyTH BEpTHKaJIbHI (pepMHU AJI1 BUPOLIYBAHHS IMPOJYKTIB
CMOXMBAaHHS Ta BEPTHKaJIbHI OamTu (inabTpamii y cKiIaal )KUTIOBUX PalOHIB Ul PO3BAHTAKEHHS
OYHMCHHUX CIIOPY/I JUTSI OYMIICHHS 1 3aBEpIICHHS KPYyTOBOPOTY PEUYOBHH y IPUPOII.

[ami HeoOxigHi moTpeOM MI0oJ0 mpari 1 BIANOYHMHKY MOXYTh OyTH 3a/J0BOJICHI Y
BJIAIITYBAaHHI BEPTUKAJIBHUX O13HEC-MApKIB JUIs LIJIOJEHHOro nepeOyBaHHs JTIOAUMHU Ha poOOTi B
KOM(pOPTHUX yMOBax Ta Yy SKOCTI pI3HMX BHIIB HEOOXIZHOTO BIANOYMHKY: KYJIBTYpPHOTO,
037I0pOBYOr0, AKTHUBHOTO UM IMAaCHBHOTO, Yy 3aJI€KHOCTI Bl BHUAY MpodeciiHOl isSIbHOCTI
BIJBIAyBauiB — LEHTpU (itoTepamii, BepTuKanbHi opamwxepei. OO’€KTH 0310pOBUOro 1
peKpeariiifHoro TMpu3HAYeHHS MAalOTh IPAMIOBATH CBOEPIAHUM KHCHEBUM YH O30HOBUM
iHKyOaTopoM. bararonoBepxoBi ypOaH-0a3uCH MOXYTh BUKOPHCTOBYBATHCH SIK Kpae3HaBul My3el 3
PpO3po0KOI0 Ta PYHKIIIOHYBAHHSIM IITYYHOTO KJIIMATy, OUIBII MMOTPIOHOTO pOCITHHAM.

Cepen mpuKIIaAiB IPOEKTIB, SIKI LTFIOCTPYIOTh PO3BUTOK BEPTHKAIBHUX CAfiB, 1 THM CaMHUM
CHPUSIOTH TMOSIBI HOBOro 00pa3y micta, ciia orisHytd HactynHi. Ille y 1960 poui koHKypcHU
MIPOEKT Cy4acHOro *HuTia B SAnoHii apxitekropiB AHIai i TakamiieBa UTIOCTpYE 1/1€10 BIAIITYBAHHS
MOJYJIBHUX CaJiB Ha MEPEeKpUTTAX OamrToBoro OyauHKy. Y OaratodyHKUIOHaIbHIA OyamiBmi 18
Kowloon East B 'oHKOHTY, 17151 CTBOpPEHHS e€(eKTy OLIbII MPUA3HOTO CEPeIOBHILA ISl TEPEXO0KUX,
03€JIEHEeH1 HIKHI MoBepxu mnapkiHry. Ilpuknanom «3eneHux dacaiiB» Moxe CIyryBaTH IPOEKT
¢panmy3skoro apxitektopa Exyapna ®pancya: nes’stunoepxoBa bamra kBitiB Flower Tower y
[Mapwxi. Ken SIHr npononye npoekTyBatu OyAiBIi SK MITY4YHI €KOCUCTEMH, B SKHX MiATPUMYETHCS
ONTUMANIbHUM OanaHc MiX OpPraHIYHMMHU 1 HEOPraHIYHHUMHU eJeMeHTaMH. BepxHiil sipyc meHTtpy
TpaH3UTHUX TepeBe3eHb B CaH-@paHIHCKO sBISE COOOI0 BHIIOBKEHY ITAPKOBY 30HY Cepel
OaratomoBepxoBoi 3a0ylOBH, Y HbOMY MepefdadeHi Taki HOBITHI CHUCTEMH, SK TeoTepMalibHe
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OXOJIOJDKEHHSI Ta eHeprig BiTpy. 300-merpoBa odicHa Oyniens Pearl River Tower — HaiOinbin
IpYXHIA Xmapodoc, 30ymoBanuii y Kwurtai, BUpOOJsie CTUIBKH €HEprii, CKUIbKM TOTJIMHAE, 3a
pPaxyHOK aepOAMHAMIYHOT KOHCTPYKIIii, [0 BCMOKTY€E MOBITpsI TypOiHAMH JJisl TeHepauii eHeprii,
OCHaIlleHa TakoX pe3epByapamu Boau. bynisns Rain Collector Skyscraper 3ampoekToBaHa TakKUM
YHHOM, IO cama J00yBae IJIs CBOIX MemIKaHIIB BoAy. bararomoBepxoBuii mapk «GEOtube» Bin
kommanii Faulders Studio B [ly0ai 3 «comstHuM» dacaaoM, sKUH Mae «BUPOITYBATHCh)» MUITXOM
BUITAPOBYBAHHS COJI 3 BOJAHM, 10 OyJe CreliadbHUM MPUCTPOEM TOJABATUCH 13 3alMBYy HA Jax i
3BIATH PO3TIKATUCh MO (acagHuM TpyOam-(inbTpaM mis omnpicHeHHs. Y mpoekTi Bionik-Arch,
po3pobiieHomMy apxitekrypHoto Qipmoro Vincent Callebaut Architecture cnemianbHO AJis
MalOyTHROI MiCbKOT 0a3u B TaiiBaHi, mepeadadeHo 30ip COHSYHOI Ta BITPOBOI €HEprii B MOETHAHHI
3 OoraniunumH OiorexHosyorisiMu. Hapsay 3 MicTaMM Ha BOAI BiH 3alpOEKTYBaB 3€JICHUN
XMapoyoC-TUpUKadib, KM Mae MpalroBaTH Ha OloMaJMBI 3 BOJIOPOCTEH, SKI BHUPOIIYIOTHCS
BCEperHI OyIiBIL.

[Tonaa CTOMITTS OCHOBHOIO METOI OyIIBHHUIITBA XMapoO4OCiB OyJia pekjamMHa aKIlis
KpynHUX Oi3Hec-koMmaHiil. B 0araTbox MicTax pO3BHHYTHUX KpaiH XMapoyoCH CTaJld Bi3UTHOIO
KapTKOIO iXHBOI HissibHOCTI. YuM Buima OyAiBis, TUM OUIbLIYy yBary BOHA IPHUBEPTAE, TOMY
[IJITXOM BUCOTHOTO «3€JICHOT0» OYyIIBHUIITBA MOXHA IICUXOJIOTIYHO IMiTHATH MPoOIeMy Ha BUIIUN
piBeHb, 3po0UTH 00’ €KTH X04a O 1 MITY4YHO! MPUPOIN TOMIHAHTAMHU JJII METAIOJICiB, a HE XOBaTU
MaJICHbKI CKBEPH Cepe]] «KaM STHUX JDKYHTIIB». BanMBOIO BUMOTOK0 Ha MicTOOYIIBHOMY piBHI €
noctynHicth (facilities), piBHOMIpHO pPO3TAIIOBaHUX IO TEPUTOPIi MICTa «3EIEHHX» 00 €KTIB,
HOPMATHUBHI XapaKTEPUCTUKH SKUX IIE MOTPEeOYIOTh BU3HAYCHHS Y MalilOyTHHOMY.

Opranizaiis cajiB yci BiKM BBa)kaJlach 3a BUTOHUEHE MUCTeNTBO. Lle came crocyeThes i
(dbopMyBaHHS INTYYHOI IIPUPOAW», HABITH y OinbIle, (popMyBaHHS OIOHIYHUX CTPYKTYp Mae€ Ha
MeTi MIABUIICHHA KOM(OPTY >KUTTEHISUIBHOCTI JIOAMHU B YpOaHI30BaHOMY CEPEIOBHINI SIK
6iosorivyHOTO Oprani3My. bioHiKa B apXiTeKTypi Ipyroi NoJ0BUHU XX CTOPIYYs, 3 BAKOPHUCTAHHSIM
130MOp(}i3My TEXHIUHUX CUCTEM 1 O10JOTTYHUX MPOTOTHUIIIB JJI BIAIITYBAaHHS aBTOHOMHOT CHCTEMU
camM03a0€3MeUYeHHs, MIKPECIIIOE OCHOBHY METY «3€JICHOr0 OyIiBHUITBa» — CTBOPEHHS YMOB
30epekeHHs KUBOI MPUPOAH 1 (HOPMYBaHHS TAPMOHINHOI €THOCTI apXiTEeKTYpHOIO CEpelOBUIIA, a
1€ 3aBXIU TMOETHAHHSA €CTETHUKU 3 MPOTPECUBHUMHU TEXHIUHUMH 3acoOamu. [lepemoBi «3emeHi»
TEXHOJIOTii B TIOE€JJHAHHI 3 HOBUMHU €KOJOTIYHUMH MiAXO0JaMU — NUISIX MPUMUPEHHS IUBLTIZAI] 3
MIPUPOJIOIO.

MEDIEVAL PRACTICE OF BUILDING A HOUSE AND FORTIFICATIONS WITH
LANDSCAPING IN GEORGIA. EXAMPLES OF DESIGN AND CONSTRUCTION OF NEW,
TAKING INTO ACCOUNT MODERN REQUIREMENTS

D. Gigineshvilil, G. Javakhishvili?, E. Kristesiashvili®, T. Tkachenko*

2Progressi LLC, Tbilisi. Georgia johnigig @ gmail.com
3State Technical University, Tbilisi. Georgia
#*Kyiv National University of Construction and Architecture Ukraine tkachenkoknuba@ gmail.com

The paper gives an analysis of historically existing and traditional buildings and structures,
as well as designing buildings and structures for complex terrain, taking into account the
landscaping of Georgia.

Most of the territory of Georgia is located on a difficult terrain, and here since ancient
times, the technology of building buildings and structures with landscaping (the so-called “Baniani
Sahlebi” =houses with terraces on the terrain) has been used, which has multi-purpose use:

1. Optimal use of land and materials for construction, taking into account the natural
landscape.

2. In order to preserve agricultural land and convenient control of crops.
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3. The rooms have less heat consumption for heating and lack of heat in the summer.

4.  As a natural shelter of houses from prying eyes (from the enemy) since when
invaded by enemies, it is difficult to detect.

5. As fortifications giving an obstacle to an assault, attacking from below, and guarding
from above, and others.

Such settlements are still preserved in Georgia (as museum reserves) and some of them
will be demonstrated in the report.

Modernity is characterized by the rapid development of cities and the exacerbation of
problems associated with the relationship between nature and society. One of these problems is the
development and expansion of cities in territories that are unfavorable from the point of view of
engineering and geological conditions, since a significant part of Tbilisi (70%) and the territory of
Georgia is difficult to develop urban development due to terrain conditions and difficult engineering
—Geological soil conditions. The report will highlight the constructed and under construction, as
well as the designed buildings and multifunctional structures, taking into account the landscaping as
its external forms as well as the interior.

The aim of this work is to illuminate the existing state and determine the theoretical and
methodological foundations of the formation of a living environment, providing the possibility of
using for mass housing construction sites of complex relief with large slopes (60% and above),
which until now were considered unsuitable for this purpose, higher buildings with taking into
account landscaping and modern regulatory requirements.

The development of a complex terrain with large deviations is interconnected with national
and urban problems, the solution of which both now and in the foreseeable future is a priority in the
formation of residential buildings for both Tbilisi and other cities of Georgia, which gives the
following advantages:

1. Savings in the process of urban development of land suitable for agriculture, with
which Georgia is relatively poorly provided.

2. Buildings constructed on areas of complex relief with the right approach to design
are close in their indicators to the plain comfortable social and hygienic living conditions of the
population.

3. Identification and justification of the feasibility of the territorial scope of application
of both low-rise residential buildings (2-4 floors), and houses with increased number of storeys (15-
16 floors or more) and high density indicators of the housing stock.

4.  Identification of methods for the spatial and spatial organization of building complex
relief, providing an improvement in the architectural appearance of residential areas and micro
districts. The development and maintenance of residential areas and micro districts are considered
in the context of the relationship of adjacent sections of complex terrain and plains existing in
typical urban situation.

In this paper, we highlight the experience of designing and building on complex terrain,
taking into account landscaping, and the proposed possibility of developing almost all unsuitable
land slopes for mass housing construction and preserving valuable agricultural land, the annual
yield of which will bring significant economic benefits.

Part of the works presented is a continuation of the work of the old masters of Georgia at
the present level. The selected area of application of the landscape on a steep terrain and the
specificity of its volumetric planning structure is the development of national traditions that allow
maintaining the leading significance in the architectural appearance of cities.
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TUBULAR ELEMENTS FROM CONTINUOUS BASALT FIBER AND THE PROSPECTS OF
THEIR WIDE-BASED APPLICATION FOR STRENGTHENING AND GREENING OF
LANDSCAPES

D. Gigineshvili!, T. Tkachenko?, D. Tavadze?

I:3Progressi LLC, Thilisi, Georgia johnigig @ gmail.com
?Kiev National University of Construction and Architecture tkachenkoknuba@ gmaul.com

The production of continuous fiber from the basalt melt of the Marneuli quarry of Georgia
in Kiev at the NILBVI laboratory, under the leadership of D. Dzhigiris and M. Makhova, gave
impetus to the production of continuous basalt fibers (BFB), as well as structural and other new
generation composite materials around the world.

Currently, there is a huge interest in continuous fibers from basalt rocks (CBF) in the
world. This interest is associated with a number of factors:

- basalt fibers have characteristics that in many respects exceed glass fibers;

- the raw material base for the production of basalt fibers is almost unlimited;

- technological advances in recent years have significantly reduced the cost of
production of CBF to the level of production of glass fibers.

One of the promising and modern directions for the creation and widespread use of
composite materials in construction is the development and application of basalt composites based
on continuous basalt fiber. Obtained from natural raw materials of basalts, the finest basalt
filaments can be successfully used as the basis for the production of polymer composite materials.
Such composites today are considered as one of the most promising materials in modern building
technologies. In physical and chemical properties, they are in many ways superior to materials such
as steel, asbestos, fiberglass and other traditional building components used in structures. In
addition, they are chemically stable in aggressive environments and environmentally friendly. The
huge reserves of basalt raw materials in Georgia and the relatively low cost make its use very
tempting, in particular, to strengthen the slopes and landscaping.

Currently, a method called “pressure injection and cementation” is considered to be a
common way to strengthen soils on slopes and slopes. In order to consolidate landslides, slopes and
landscapes of different configurations, it is necessary at the first stage to carry out work to
consolidate the slopes. To strengthen the soil and further landscaping the slopes, we propose a
technology where, in addition to pressure injection and cementation, lattices made of basalt-plastic
tubular elements are used.

The report will highlight the basic properties of basalt continuous fibers and products from
them. The use of basalt-plastic tubular elements to strengthen slopes and landscaping is a new
concept. The main advantage of basalt-plastic tubular elements is their durability, which is
primarily determined by high corrosion resistance. Such tubular elements withstand corroding soils
well and do not require special electrochemical protection. They are resistant to microorganisms,
groundwater and wastewater, inert to bio-pests. Thanks to these properties, their service life
increases significantly - up to 50 years or more. In addition, basalt-plastic tubular elements have
significant operational and installation advantages compared to conventional steel. It is also very
important that basalt-plastic pipes are 3-4 times lighter than steel pipes. In this case, the use of
hoisting-and-transport machines and mechanisms is not required: the weight of a running meter of
such tubular elements is only 1.6 to 8 kg.

In order to create structural materials for strengthening slopes and landscaping landscapes,
we conducted theoretical and experimental studies on the development of various types of tubular
elements using continuous basalt fiber. Research results and graphs of load-displacement
dependencies will be presented in the report.

Here is a list of the qualities of basalt fibers and products from them:

. resistance to corrosion (12-5 times more than that of metals);
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. frost and heat resistance (-265 ° C + 900 ° C);

. almost non-flammable (charred at t = (1000 ° C - 1100 ° C);

. non toxic;

. high strength indicators (6 = 1900 - 2400 MPa, when the fiber diameter is (9 - 12
microns);

. building elements are sometimes 3-5 times stronger than similar traditional structures
made of steel and concrete);

. lightness (weight reduction of structural elements by 5-10 times);

. do not interfere with radio and television waves and are dielectrics;

. increased water resistance;

. when covered with polyethylene, meet the hygiene requirements of the food
industry;

. when the fibers are obtained in the form of mineral wool, they must comply with the
requirements for heat-insulating materials;

. when the fibers are obtained in the form of mineral wool, they must comply with the

requirements for heat-insulating materials.

Structural tubular elements of various diameters and purposes using continuous basalt
fibers are protected by Georgia patents.

Given the results of experimental studies, we can conclude:

1.  The bearing capacity of basalt tubular bending elements and supports for short-term
loads is quite high, and they can be used with confidence instead of steel, aluminum, wooden and
reinforced concrete structures.

2. The above-mentioned structural elements have high specific strength and flexibility,
which makes it possible to use them on a large scale in order to strengthen slopes and landscaping
landscapes.

3. Theoretical calculations were carried out using computer simulation, on the basis of
which design decisions were developed using these materials and structures.

IHTETPALIA BUMOT «3EJIEHOI'O BY AIBHUIITBA» ¥ 3SMICT ITPOEKTIB
PO3BUTKY MICBKUX TEPUTOPIN

T.I'. ®ecenko!, I'.I'. Mecenko?

!lyrancekuii HanionansHuii arpapauii yaisepcuret fesenkotatyana@ gmail.com
ZXapKiBCLKI/Iﬁ HAI[IOHATBHUI YHIBEPCHUTET MiChKOT0 TocnonapcTsa imeHi O.M. bekerosa
galyna.fesenko@kname.edu.ua

VY cydyacHOMY MICTOIUTAHYBaHHI BiIOYBAa€TbCS CBOEPIIHMNA TMOBOPOT O TEM 3€JIE€HOrO
U3aifHy, apXITeKTypu 1 OyIIBHHUIITBA. EKOJIOTIYHI HAcHigKu ypOaHICTUYHOTO 3POCTAHHS MICT
MO3HAYMINCS SIK HA 30BHIIIHBOMY ITPUPOTHOMY CEPEIOBHILI (3a IXHIMU MeKaMH), TaK 1 Ha MICBKUX
nanamadTax. [HAycTpiabHUIT PO3BUTOK MICT, 110 MaB CTBOPIOBATH BCE€ OLIBII HAJIWHI YMOBH
JIOACBKOTO ICHYBaHHs, HaclpaBAi dYacTO YHEMOXKJIMBIIOBAB CaMOBIATBOPEHHS JIIOJIMHM,
paguKaIbHO MIJIPUBAB 1i JKUTTE3AATHICTh. Y MICTaX CIIOCTEPITacThCs 3MEHIICHHS IUIOINII 3eJIEHUX
JIOKaLii 710 KPUTHUYHOTO PIBHS, IO CIPUYMHSE 3MIHM JIaHAMAPTHO-EKOJOTIYHOTO KOHTYpY Ta
MOTIPIIYE YMOBHU JKHUTTA. MICTSHU BTpayalOTh MOXKJIIUBICTH 0€3MOCEPEHbOr0 KOHTAKTy 3
npupojoto. Hapasi ¢opmyerbes ypOaHiCTMYHA TMO3MIIS, KOJM CTaBJICHHS JO MPHPOTHOTO
nanamwadTty HaOyBae OubmIol yBaru. llepeocMHCIIOIOTHCS apXITEKTYpHO-IPOCTOPOBI pillIEHHS,
nporecu OyAiBeNbHOTO BHUPOOHMIITBA, SIKHMH BHUTBOPIOIOTBCS MICBKI CTPYKTYPU Kpi3b HpPHU3MY
BUMOT €HEpPro30epekeHHs] Ta eKOoJoriyHocTi. HaromomyeTbcs, mo Micta MOTpeOYIOTh «HOBOL
apXiTeKTypu», 110 BITHOBUTH 3B 30K JIOJAMHU 3 MPHUPOJOI0 HA SKICHO HOBOMY DiBHI, IKa 3/1aTHa
cOpMyBaTH «HOBY IIPHPOJY MICTay.
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OpieHTHPOM JUI MICTOIUIAHYBaHHS CTa€ ONM3bKa 10 MPUPOAHU, <OKHUTTEMIATPUMYBAIbHA
3a0y70Ba. APTHUKYIIOIOTBCS PI3HI KOHLENTYyaldbHI MIAXOAW 10 apXiTEKTYPHO-IPOCTOPOBUX
MEPETBOPEHh MICHKHUX JAaHAMAPTIB HAa MPUHIUIAX EKOJOTIYHOro OanaHcy, Bil OHOBJICHHS
iCHyrouMX MicT 10 nmooynoBu HoBux. Iligxin Jxopmka Mapimia OyB CipuiHATHNA JaHI A THAMA
apXiTeKTOpaMu, SIKi pO3pOOUIIH MPOEKTH BKJIIOUEHHS Yy MICTOOYAIBEIbHI IUIaHU MapKiB, Oy/IbBapiB,
CKBEPIB 3 METOI 3MII[HEHHS 3JI0pPOB’s, O€3MeKu Ta J0O0pOoOyTYy MICTAH. APXITEKTOPH TaKOX
OpIEHTYBAJIUCSI HA «IIPUPOJAHI TPOLECH» MPH BUPOOJICHHI KOHCTPYKTUBHUX PIlIEHb 10O
MPOCKTYBaHHs 1HIIOI MICbKOT iIH(PPACTPYyKTypH (Oprasizaiii TPaHCIOPTHOTO pyXy, OOJaIITyBaHHI
HaOepeKHUX TOIIO).

[IpaBunamMu  MiCTOOY/IIBEIBHOTO TPOEKTYBAaHHS Ha MICIIEBOMY PpIiBHI TependadyeHo
OyIIBHUIITBO OaratonoBepxoBuX (0araTOKBaApTUPHUX) KHUTIOBUX OyIWHKIB B MeEXaX 30HU
XKUTI0BOI Ta rpomaacbkoi 3a0ymoBu ([ABH b 2.2-12:2019, n. 5.1, c. 14). 3enene OyIiIBHHUIITBO
KHUTIOBOT 1HPPACTPYKTYPHU BITHOCHUTHCS 10 CKJIQJHUX JIEBEJIONEPCHKUX 3a7ad, y 3B’SI3KYy 3 UM
MIJBUIIYETHCS yBara A0 po3poOKu iX 3micTy. BaxJIMBUMM BUXIIHUMHU JaHUMHU 17 (popMyBaHHS
3MICTy TMPOEKTY «3€JIEHOr0 0araTormoBEepXOBOTO >KUTIOBOrO OyAiBHUITBa» € BHOIp MaligaHuMKa
s OyaiBHUITBA (200 OyaiBIl Ui PEKOHCTPYKIIii, KamiTalbHOIO PEMOHTY, TEPMOMOJEpPHI3aIlil).
[adpacTpykTypa «3eneHoi KUTIOBOT 3a0yT0BH» TAKOK MOKE BKITIOYAE:

1)  npupoouvo-pecypcnuii nomenyian mepumopii (nanamadTHI Ta peKpeariiiHi
TEpPUTOPii 3araJlbHOTO KOPUCTYBaHHs, BHCOTa (TIOBEPXOBICTH) MXHUTJIOBOI 3a0yIOBH, XapakTep
«BENCHUX» Ta «OJaKUTHHX» JIiHIM), a TaKOX KJIIMaTWU4YHI OCOOJMBOCTI Ta EKOJIOT1YHHMH CTaH
Teputopii (KIiMaTHYHA 30HA TEPUTOPIi, IHCOJSAIMIS, po3a BITPiB, piBEHb 3a0pyAHEHHS MOBITPS,
piBeHb IIyMy, BiJCTaHb 10 BHCOKOBOJIbHUX €JIEKTPOMEPEXK, BIACTaHb 10 Oa30BHX CTaHIIIH
MOOUTBHOTO 3B’SI3KY, PIBEHb €po3ii IPYHTIB);

2)  yrawmyeanHs cneyianbHux MatlOaHYuKie Ha npuOyoOurKosil mepumopii (BIAIOBIIHO
JBbH b 2.2-5:2011 1. 6);

3)  mpaxcnopmHo-niwoxiony mepexcy  (TPaHCIOPTHI  MaricTpaii, BEJIOJOPIKKH,
MIIIOX1IHI IUISXH);

4)  ingpacmpykmypy iHoceHepHUx mepedxc (CUCTEMa 30BHIIIHIX 1HXKEHEPHUX CHCTEM
BOJIOTIOCTaYaHHsI, BOJIOBIIBE/ICHHS, TETJIONIOCTAYaHHs, Ta30MIOCTaYaHHs, eJIEKTPOTIOCTAYaHHS);

S)  mexuiuny ingppacmpykmypy «3enenoi 0yOieni» (3eIeHa TOKpIBJISA, O3€JCHEHHS
BIJIKpUTHUX Tepac, JaTUUKH PYyXy, COHSYHI MaHeNl, TerIoi3osuis (acaiB, COHIE- Ta BITPO3aXHUCHI
IPUCTPOT, 00TIaIHAHHS I PO3AUIBHOTO 300py TBEpAUX MOOYTOBUX BIJIXO/IB).

BapTo 3a3HaunTH, 1110 KO’KHA TpyIa NpocTOpoBUX (1HGPACTPYKTYPHHX) O3HAK >KUTIIOBOI Ta
IpOMaJICbKOi 3a0yI0BM Ma€ BKIIIOYATH «3EJICHUM KOHTEKCT». Uepes 1€ BaKJIMBUM 3aBJaHHSM CTa€
eKCIUTIKalll <«3EJIEHUX IMapameTpiB» OyAIBHUITBA B KOHTEKCT YIpaBIiHHS OyJIBEIbHUMU
MIPOEKTaMH PO3BUTKY MICHKUX TEPUTOPid. 3anpornoHOBaHUM (POKYC BUCBITICHHS MUTaHb NOTpeOye
CHEILIaJIbHOTO MOMINOIEHOTO HAYKOBO-TIPAKTUYHOTO OCMHCIIEHHS.

ITPOCTOPOBO-TEPUTOPIAJIBHE 3ABPY/IHEHHS MICBKUX 30H BIJITIOYMHKY
0.0. Bopucos!, O.B. Kopanosa?

"’Hanionanshuii Texuiunmii yaisepcurer Ykpainu «KuiBchKuii MOMiTeXHIYHUI iHCTUTYT iMeHi
Iropst Cikopcrkoro» inton.oht@gmail.com, alexina555 @ gmail.com

CyyacHa KOHIIEIIIisI CTaJoro 30aJIaHCOBAHOTO PO3BHUTKY CYCIUILCTBA W Olocdepu Hamae
JIFOICTBY MOJKJIMBICTD HE TUIBKU 30€pertu Npupoay i 310poB’s Jro/ieH, a i 3an00ir T BUHUKHEHHIO
€KOJIOTTYHUX KpHU3 y MallOyTHbOMY, OCKIIbKHM BOHA MEBHUM YMHOM IOEIHYE JIIOACH 3 IPUPOJIOLO.
TexHOreHHe HaBaHTa)XEHHS Ha MPUPOIHI €KOCUCTEMH, B TOMY YMCIl i 3 OOKY aBTOTPaHCIIOPTHUX
MOTOKIB, MOTIPIIy€e SKICTh MOBEPXHEBUX 1 I'PYHTOBUX BOJI, IPYHTIB, MOBITPSHOTO CEpEIOBHILA
TOIIO, CTBOPIOE HebOe3neKy 370poB 0 HaceneHHs. OTxke, s KepyBaHHsS €KOJOTIHHOI Oe3MeKoro
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HaceJIeHHs MicTa HeoOxilHa npeuusiiiHa iHopMallis Mpo eKOJOTIUYHUI CTaH MEBHUX KOMIIOHEHTIB
MICBKOTO CEpPENIOBHUINA, SKa HaIa€e 3MOTY PO3pOOJSITH Ta BIPOBAHKYBAaTH HEOOXiAHI 3axomau 3i
30epexkeHHss NOBKUDIA. [lpu 1bOMy BENWKOTO 3HAYCHHsS HAOYyBarOTh MOHITOPUHT MICBKOTO
CepeZIoBUILA 1 KOHTPOJb 3a0pyIHEHb THUX TEPUTOPIN, SIKI BUKOPHUCTOBYIOTHCS HACEJICHHSAM IS
aKTUBHOTO BIJMIOYMHKY, a, OTXKE, MAIOTh PEKpealliiiHe MpU3HAUYCHHS.

[TocuneHHs BIUIMBY HE TUIBKU MPUPOJHO-KIIMATUYHUX, a 1 aHTPOIIOT€HHUX YUHHHKIB Ha
BCI KOMIOHEHTH HAaBKOJHIIHBOIO  CEPEJOBMINA  3YMOBIIOE  HEOOXiJHICTH  MOCTIHHOTO
BJIOCKOHAJICHHSI EKOMOHITOpHHTY. Ilpu 1bOMy CBITOBUI [OCBiJ MPOBIIHUX KpaiH IOKa3ye
TEH/ICHIII0 MiIBUINEHHS €(QEKTHUBHOCTI CHCTEMH EKOJOTIYHOTO MOHITOPHHTY 3a iHTETpajlbHUM
MIX0IOM, IO Tepeadadae KOMIUIGKCHE TIOEJHAHHS JACKIIBKOX METOJIB  JIOCHIIKCHHS,
BUKOPUCTaHHA Cy4acHUX 1H()OPMAIIITHIX CHCTEM Ta IHIIUX MPOTrPaMHUX 3aCO0iB.

Takum 9UHOM, y pOoOOTI BUPINIYETHCSA aKTyajdbHE 3aBIaHHS IHTETPAIBbHOI OIIHKH DPiBHS
€KOJIOTIYHOTO HABAaHTAXKEHHS HA MICbKI TEpPUTOpii peKpeauiiHOro NpPU3HAYCHHS MUISIXOM
JOCTIPKEHHSI 3aKOHOMIPHOCTEH PO3BUTKY JOPOXKHIX CHUTYallil Ta 3 ypaxyBaHHSIM KIIMaTHUYHUX,
METEOPOJIOTIYHUX 1 TOTOJHUX YMOB, & TAKOX 3aBJSKH yIOCKOHAJICHHIO CHCTEMH EKOJIOTIYHOTO
MOHITOPUHTY JOCHIP)KYBAaHUX TEPUTOPIA O3I0pOBYOrO MPU3HAYEHHS 1 BOJHUX OO'€KTIB 3a
JOMOMOTOI0 MaTeMaTUYHUX Mojened. Llel miaxin Takok Halae MOKJIMBICTH BCTAHOBUTH PiBEHb
€KOJIOT1YHOTO HABAHTAKEHHS Ha BIAMOYMBAIOYMX 3AJIEKHO BiJ TUMY iX AISIIBHOCTI Ta BIAMOYUHKY
Ha MEBHUX TEPUTOPISX.

O0’ekTOM JOCTiIKEHHS € Tpoliec (popMyBaHHS €KOJOTIYHOI HEOE3NeKH 30H BIAMOYHMHKY
JMOACH, SKI pO3TamioBaHi TOpsix 3 aBromoporamu. [IpenMer MOCHiPKEHHS — TEOPETHKO-
METOOJIOTIUHI Ta MPaKTUYHI 3acajy ITiJIBHIICHHS €KOJOTiYHOI O€3MEeKH MIChKHX peKpealiiHuX
TEPUTOPiH 1 BOJAOMM NIISTXOM KOMIUIEKCHOI OIIIHKH Ta MOHITOPUHTY T€XHOT€HHOT'O HaBaHTAKCHHS
Ha IPUJOPOKHINA TIPOCTIP 1 BOAHI 00'€KTH 3 OOKY aBTOTPAHCIIOPTHUX MOTOKIB.

Ines poGotu mossirae y 3MEHIIEHHI €KOJIOTIYHOTO HABAHTAXXEHHS BiJ] aBTOTPAHCIIOPTY Ta
MiJBUIICHHI PIBHSA €KOJOTIYHOi O€3MeKHM MICBKUX 30H BIAMOYMHKY IIJISXOM 3aCTOCYBaHHS
KOMIUICKCHOTO €KCIIPEC-OIIHIOBAHHS €KOJIOTTYHOTO CTaHy OKPEMHUX KOMITOHCHTIB HABKOJHITHLOTO
CepeIOBHIIIA.

BcranosieHo, 110 BianpalboBaHi a3y aBTOTPAHCHIOPTHUX 3aCO0IB MICTSTh IIKIUTMBI pEYOBUHU
(LIP) pi3HuX KJj1aciB HEOE3MEKH, SIKI OTPYIOIOTh Maike BCI KOMIIOHEHTH JIOBKOJIMIIIHBOTO CEPEeOBHIIA.
3okpema, morparisitoun 10 armocdepu, 1P He TUTbKM MOXYTh 3MIHIOBATHCS 4epe3 pPI3HOMaHITHI
¢bi3uKO-XIMIYHI IEPETBOPEHHS, a i 3 aTMOC(EepHUMHM OTaJJaMH OTPAIUISTH JI0 IPYHTOBHX 1 TOBEPXHEBUX
BOJI, nestocdepu Touo. Sk Hacmigok, BiOyBaeThCs HE JIMILE 3a0pyJHEHHS BOJ 1 IPYHTY ILIKLAJIMBUMU
pEeYOBMHAMH, a i 3MiHA iX KMCIIOTHOCTI (BOAHEBOTO MokasHuka pH) i coaboBoro ckiany.

Yepez MOXIuBI XIMIYHI Ta OIOXIMIYHI IEPETBOPEHHS TOKCHYHICTh MEPBHUHHUX
3a0pyIHIOBaYiB MOX€E HE TUIBKU CIaJaTH, a i pi3ko 3poctatu. ToOTo 3a0pyHIOI0Y] PEYOBUHH, SIKi
MOTPAIUIAIOTh Y JOBKIUIS BiJ] aBTOTPAHCIIOPTHOTO KOMILIEKCY, MOCTIHHO TpaHCchopmyroThes. | 1e
YCKJIQ/IHIOE SIK MPOIIEC KOHTPOJIO 1 MOHITOPUHTY CTaHy HPUIOPOXKHIX TEPUTOPIH, Tak 1 cpoOu
3MEHIIUTH iX 3a0pynHeHicTh. Hanpuknaa, cepel MOXIMBHX XIMIYHUX 1 (I3MKO-XIMIYHUX
NepEeTBOPEHb BUKU/IIB aBTOTPAHCIIOPTHHUX 3aCO0IB Y HABKOJIUIIHBOMY HPUPOAHOMY CEpPEOBHILI, a
TaKO KOMIIOHEHTIB MPOTHOXEJIETHUX 3ac001B, 1[0 BUKOPUCTOBYIOTHCSI KOMYHaJIbHUMH CITyK0aMu
B3MMKY, MO’KHa BUOKPEMHUTH HaOUIb1I HEOEe3euHi, cepes] IKUX:

3NO: + H,0 = 2HNOs + NO, (1)
2NO: + H,0O = HNOs3 + HNO», 2)
HNOs3 + NaCl = NaNOs + HCl, 3)
2HNO:s3 + CaCl; = Ca(NOs3): + 2HCI, 4)
H>SO4 + 2NaCl = NaxSO4 + 2HCI, 5)
H2SO4 + CaClz = CaSO4 + 2HCL (6)

Ha BukoHaHHS 3aBJaHb JOCHIIKEHHS aBTOPOM pPO3POOICHO ¥ OOrpyHTOBAHO
KOMIUIEKCHUM MiAXiA 17 BCTAHOBICHHS TEXHOTEHHOTO HABAHTAXKEHHS 3 OOKY aBTOTPAHCHOPTHHUX
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MOTOKIB HA MiCbKi TEpUTOPii, MPU3HAYCHI JJIS BIANOYMHKY JIIOJCH, Ta BOAHI 00'€KTH, pO3TallIOBaHI
TOPSI/T 3 IOPOTaMHu, IO A€ MOXKJIMBICTh HE TUIHKU OI[IHUTH T'€OEKOJIOTIYHUN CTaH JTOCHIIKYBAaHUX
TEPUTOPI, a 1 BCTAHOBUTH PiBEHb EKOJIOTIYHOI HEOE3MeKH MJisi MEIIKAHIIB MICTa, BU3HAYUTH
HMOBIpHICTh MOPYIICHHS MPUPOJHOI piBHOBAru ToIo. Hamu Takox 3arpornoHOBaHO BJOCKOHATIUTH
EeKOMOHITOPUHT MICBKMX 30H BIJIOYMHKY 3aCTOCYBAaHHSM JaOOpaTOPHOTO EKCHpec-aHamizy 3
BUKOPUCTAHHSM SK AQHAJNITUYHUX BHU3HAUYEHb, TaK 1 KOMIUIEKCY METOMAIB JOCHIIKEHHS —
JICHCUMETPUYHOTO, BICKO3UMETPUYHOTO, CTaJJarMOMETPUYHOTO, MOTEHI[IOMETPUYHOTO,
KOHJYKTOMETPUYHOTO 1 ONTHYHUX METO/IB.

JUiss BCTaHOBJIGHHS KUIBKICHMX TIOKAa3HMKIB €KOJOTiuHOi HeOe3MeKH TepuTopiii Ta
pamKyBaHHS iX 3a CTyIEHEM TEXHOI€HHOI'O HaBaHTaXXEHHS OOIPYHTOBAHO 3aCTOCYBaHHS
IHTETpaIbHOTO MOKA3HWKA TEXHOTEHHOTO HABAHTAXXCHHS HAa MICBKI peKpeariifHi Teputopii 3 60Ky
ABTOTPAHCIIOPTHUX IOTOKIB, SKMA MICTUTh TICBHI BaroBi KOE(IIIEHTH I KOXXHOTO 3
JOCHIUKYBAaHMX TOKAa3HHWKIB, a TaKoXX 3HAUCHHS TIOKAa3HUKIB TIeOXIMIYHOTO 3a0pyaHEeHHS
aTMOC(EpHOTo MOBITPsI, [PYHTIB 1 TOBEPXHEBUX BOJ (Y Oayiax), BiMOBITHO.

3anponoHOBaHUN IHTETPAIBHUIN MOKA3HUK TEXHOI'€HHOTO HABaHTAXEHHs 0e3M0ocepenHbo
XapaKTepu3y€e BIUTUB BUKHJIIB aBTOTPAHCIOPTHUX IMOTOKIB Ha €KOJOTiYHY O€3MeKy KOMIIOHEHTIB
MICBKOTO HABKOJIMIIHBOTO CEPEJOBHUIIA, MPUPOIHUX KOMIUIEKCIB TOIIO. BiH mpu3HaueHwWi yis
KOMIUIEKCHOI OLIHKM €KOJIOTIYHOTO CTaHy 30H BIAMOYMHKY JIOACH 1 BOJHUX OO’€KTIB, OJIHAK
OIIOCEPEIKOBAaHO MOTO MOXHA TOB’SI3aTH M 31 3/0pOB’SM JIIOJCH, sIKi BIABIAYIOTH IIi 30HH
BiJIMTOYMHKY.

3aeKHICTh THTETPATBHOTO IMOKA3HUKA TEXHOTCHHOTO HABAHTAXXEHHS BiJ BUAY isTBHOCTI
moneit (30Kkpema, CciMeHMI BIAMOYMHOK 3 AITbMHM, MIKHIK, BiABiAYyBaHHs "Bigkputoro" kade,
NPOTYJSHKA, KYNaHHS TOLIO) OOYMOBIIOE W TI€BHI BIMIHHOCTI y CTYIEHI BIUIMBY KOHKPETHOI
CKJIaJIOBO1 JOBKOJHIIIHBOTO CEPEIOBHUINA HA IEW IHTErpaJbHUN MOKA3HUK, IO BPAXOBYETHCS
KOPUTYBAaHHSM BIAMOBITHUX BaroBUX KOE(]ILi€HTIB Ui MOKA3HUKIB T€OXIMIYHOTO 3a0pyIHEHHS
aTMoc(hepHOro MOBITPs, BOJOWM 1 IpyHTIB. Jy>kKe CHIIBHO BIUIMBA€ 1 HasBHICTh y Oe3nocepenHii
ONMM3BKOCTI IO 30HHM BiJIOYHHKY J>KATJIOBOi 3a0yJOBH, IO CTBOPIOE JIOAATKOBI TPYTHOMI JUIS
PO3CIIOBaHHS JOMIIIOK, & TaKOX 301IblIye KUIBKICTh JIOACH, SKI TPUBAIUN Yac 3HAXOJATHCS Ha
3a0pyTHEHHUX JTUISTHKAX.

TakuM 4MHOM, Ha OCHOBI KOMIUIEKCHOT'O aHali3y i 0OpOOKM eMIIpUYHUX JaHUX eKCIIpec-
aHaJi3y, 0araTopiuHUX CIOCTEPEKEHb 33 KIIMAaTUYHUMU YMOBaMHU MiCTa BCTAHOBJIEHO IPOCTOPOBI
3aKOHOMIPHOCTI 3MiH MapaMeTpiB SIKOCTI OKPEMHUX KOMIIOHEHTIB JOBKUUIA B/l IHTEHCUBHOCTI PyXy
aBTOTPAHCIIOPTY MO PO3TANIOBAHUX TMOPSAJ JOpPOTraM, MIUTBHOCTI aBTOTPAHCHOPTHOTO MOTOKY,
IIUPUHU JTOPOTH (KUIBKOCTI CMYT pyXy), oporpadiuHuX MOKa3HUKIB MiJCTUIAI040i MOBEPXHi, a
TaKOX BIJl MMOTOJHUX 1 METEOYMOB, 1110 HajJa€ 3MOTy BHU3HAa4YaTH €KOJIOT1YHO O€3MeuHl BIUIMBU Ha
JOCHIJKYBaHI TPUIOPOKHI TEPUTOpIi peKpealnifHoOro MpU3HAYEHHA Ta MPUPOJIHI W IITy4Hi
BOJIOMMM.

AHAJII3 TEOPETUYHUX JOCJIJDKEHD I IPAKTUYHUX BITPOBAKEHDL OB'€KTIB
«3EJIEHOT'O BYIIBHULITBA»

K.O. MakcimeHueBa
KuiBchkuil HallioHaabHUM yHIBEpCUTET OYAIBHUIITBA Ta apXiTekTypu kate-maks @ukr.net

VYpOanizaiis i, BIANOBIIHO, «ypOaHICTUUHUI» CIOCIO JKUTTS, OKPIM pAny Oe3nepedHux
nepesar, HopoJpKye, BTiM, 1 6arato npobiem. Biinomy iXx MOXKHO 3rpynyBaTé B TPU BEJIUKHUX OJIOKU
— EKOJIOT14HI, €KOHOMIYH1 1 Jemorpadiuni. 3aroctpeHHs AemorpadiuyHoi mpobieMHd HEMHUHYYO
3arocTproe 1 jaBi iHmi. Ilpobrema cydacHMX BETMKHX MICT IOCHIIIOETBCS TOCTPOIO HECTauyero
MIPUPOTHO-TIPOCTOPOBUX pecypciB. Llg micToOymiBHa mpobiemMa Ta psia 1HIIUX TPU3BETH 10
BUHUKHEHHS HOBOT'O TMOHATTS B TEOPIii apXiTEKTypuU — «EKOJIOTIYHA apxiTeKTypa». BoHa mparhe
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JOCSITHEHHS TPhOX OCHOBHHX LIJICH: pearnizalii 3a1a4 1o ¢yHKI10HAIEHO-IIPOCTOPOBI opranizaii
CEpElIOBUINA JKUTTSA JIIOAWHH, TIEPETBOPCHHIO TEH3aXiB TMpH 30€peKEHHI I1X MTPHPOTHUX
(exoyoriyHNX) OCOOTMBOCTEH, BUPIMICHHIO €CTeTHYHUX mpodiieM (Dkonorusi ropona. Ilox pen.
Jlenucona B.B.).

Bpak miomii Ta cTpiMKO pocTydi HOTpeOH MicTa MPU3BENIH A0 3MEHIICHHS MICHKUX TUIOII
O3C€JICHEHHS, a pa3oM 3 THUM 30UIBIICHHS IOBEPXOBOCTI OymiBenb. PesynpTaToM 1100 CTajo
BUHUKHCHHS IIe OJHIET MPOOJIeMH CydacHOI JIFOIMHY, IO MPOKUBAE y MICTI — «BIIPBAHOCTI» BiJ
3eMJii Ta 11 PO3pUB 3 MPUPOAOI. AKTYaJbHICTh TEMHU MiATBEPIKYETHCS 3alliKaBICHHIM
EKOJIOTIYHUMHU THTAaHHSAMHM B apXiTEKTypi Ta MOWIYKIB aJbTEpHATUBHUX pIIIEHh B OCTaHHI
necsaTupiyus. EKoyioriyHa Kpu3a OCTaHHBOTO JACCATIUNTTS JBAIISATOTO CTOJITTS B OUIBIIOCTI
PO3BHHEHMX KpaiH BIUIMHYJIa HA IIEPEOCMHUCIEHHS pOJIi JaHJMA(THUX KOMIIOHEHTIB fK Y
0J1aroycTpoi 30BHIIIHIX TEPUTOPiH, TaK 1 y BHYTPIIIHIX MPOCTOPAX TPOMAJACHKUX CIIOPY/I.

BinTBOpeHHS TPUPOAHOTO CEPEAOBHUINA CTAE BCE OUTBII aKTyaJbHUM 3aBIAHHSAM JUIS
BEJIMKUX JUIOBHUX IIEHTPIB: BUKOPUCTaHHS IOBEPXOHb GacaiiB 1 JaxiB OyIiBeNb, PO3MILIECHHS
INPUPOJHUX KOMIIOHEHTIB B «0araromapoBiii» Bepcli 3 MOIIMPEHHSIM O3eJICHEHWX MOBEPXOHb B
npoctopi (JIazapesa M. B. «JlannmadTHbIi KOMIOHEHT B CTPYKType AENOBOrO LIEHTpa»). Pi3Hi
aCTICKTH TPOCKTYBaHHsS, OYIIBHHUIITBA Ta CKCIUTyaTalii 00’ €KTIB «3€JICHOTO OyIIBHHUIITBA»
BHUBUAIKCS apXITEKTYpPHOIO HAyKOIO, B TOMY YHCIi: MpobaeMamMu MCUXIYHOTO 3/I0POB'St B yMOBax
cydacHoro micra 3aitmanucs - ®@inin B.A., bapanos A.B., IIpoxopoB b.b., JIynn JI.b. TIpoGiemu
nanamadTHOrO Au3aiiHy Ta JaHmmadTHOI apXiTekTypu po3pobisuin - Mikynina E.M., BepryHos
A.IN., 3aneceka JI.C., Apmang JI.J1., Kaitmi []. (Dan Kiley), Am6ami E. (Emilio Ambasz), Hedenon
Y. A. Pap aBtopiB, Taki sk Xammep M. (Nelson R. Hammer), Beiimapk XK. (Janet Waymark),
Ixemmiko . (G.A.Jellicoe), Turoa H.II., Cepreitunk CJI., Bynunin H.€. 3aliMamuics nmutaHHIMU
BUKOPHUCTAHHS JKMBHX POCIUH B TeXHOreHHOMY cepenoBuiui. Ciin 3a3Hauntu pobotu Kymepa I
(G. Cooper) i I'py0a I'., baxxenoBa A.B., mpucBsiueHi TUTaHHSAM PO3BUTKY Ca/IiB HA JaxXy 1 3MMOBHX
caniB. Pobotu Cokonoa T.A., Ilponina M.L, AradonoBa H.B. mnpucBsiueHi MOXIHBOMY
ACOPTUMEHTY POCIIMH B YMOBaX 3aKpPHUTOTO TPYHTY 1 IITy4HHX OCHOB. Cepen aBTOpIB, 10 BUBYAIH
MUTAHHS 1HTerpalii JaHamagTHOrO 03€JeHEHHS B MIChbKE CEPEOBHILE, XOTII0CsA O 3BEpHYTH yBary
Ha po6otu JlazapeBoi M. B., Boponinoi A. B., 'opoxosa B.A, ba3zunesnua A.M., CuueBoi A. B.
Ta 1H. XapakTepHOK OCOOJUBICTIO i€l TeMU SBIAETbCA T€, L0 MPAKTUYHI BIPOBAKEHHS
0a3yl0ThCsl Ha NOMEPEIHIX HAYKOBUX MPaLAX 1 eKCIIepUMEHTANIbHIN MepeBipLl JaHHX.

3 omAny Ha 1e, Cil HaBecTH Kiacudikaiiro cnocoOiB iHTerpamii JaHamadTHOTO
O3€JICHEHHSI B MICBKE CEpE/IOBUIIE Ta 3BEPHYTH yBary Ha XapakTEpHI apXITeKTYpHI 00'€KTH, L0 €
MPUKJIaIaMy TPAKTUYHOTO BTIJICHHS TEOPETUYHOI 0a3M TaHOTO MUTAHHA: O3€JICHEHHS J1aXiB, 3€JIeHi
OalITH, BEpPTHKAJIbHE O3€JIEHEHHS, (epMu B MICBKOMY CEpelOBHUIl, MiA3€MHI MapKH,
eHeproepeKTHBHI CIIOPY/IH, 3€JIeHI Nepexoan, IaThOpPMH, KOPUIOPH, OpaHKepel, 3MMOBI CaJlu.
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®AKTOPU BIVIMBY HA ®OPMYBAHHSA EHEPTOE®EKTHUBHUX [TOCEJIEHb
O.I1. Ilekapuyk
Hamionansnuii yHiBepcuteT «JIbBiBCchbKa mosiTexHika» oksana.p.pekarchuk@lpnu.ua

Ines OyniBHUITBA eHEProeEeKTUBHUX IOCENIEHb 3apOJMIIacs Mailke OJHOYACHO 3 17E€r0
Oy/IiBHHIITBA OKPEMHUX JEMOHCTpALiiHUX eHeproedekTuBHUX OyniBenb. Ha mexi 1970-80-x poki
3'sundcs  mepuri  eHeproedexktuBHi  cenumia B Dimnsgaaii  ta  CIHIA.  ByniBHHITBO
CHeproe()eKTUBHUX TIOCENICHh JIO3BOJISIE B pEAIbHUX YMOBaX BHBUUTH €HEpro3oepirarodi
TEXHOJIOT11, a TAKOK MPOCIIAKYBaTH 1X B3a€MO3B'A30K 3 €KOJIOTTYHUMU Ta COLIaJIbHUMU YMOBAMHU.

3a ocraHHI IT’ATh POKIB B YKpaiHH JEKiIbKa pa3iB MiJABHUIIYBaIH LIHW HAa €HeproHocii. Y
pE3yNbTaTi YOr0 HACENICHHsS BUKOPHUCTOBYE Pi3HI cOCOOU eHepro30epekeHHs y CBOIX JOMiBKax,
AK1 34€0UTBIIOTO MOJATAIOTh B €KOHOMII eJIEKTPOCHEPTii, Ta3y Ta BOAM 32 PaXyHOK 3MEHIICHHS i1
CIOXXMBaHHA. BrpoBajkeHHs eHeproeeKkTHBHOro OyIIBHULTBA AACTh MOXKJIMBICTH CKOPOTUTH
3aJIOKHICTh BiJl HEBITHOBIIOBAIBHUX NPUPOAHIX pecypciB. Kpim TOro, 3a J0MOMOTOIO
BUCOKOC(EKTUBHUX TEIUIOI30JAIINHNX OyAiBeNbHUX MaTepialliB, SKICHOI OXOJOJXYBaJbHOI Ta
BEHTHISIIITHOT TEXHIKHM, a TAKOXX €HEepPro30epiratounx ONAIIOBAJBbHUX CHCTEM MOKHA 3MEHIINTH
MAapHUKOBUH e(eKT.

Ha ocHOBI1 npoBeieHNX TOCIIKEHb eHeproe()eKTUBHOI apXiTEeKTYpH BU3HAYEHO (PaKTOpH,
AKl BIUIMBAalOTh Ha (OPMYBaHHS €HEProeeKTUBHUX IOCEJIEeHb: MICTOOYIIBHUHM, €KOJIOro-
TITI€EHIYHUM,  apXITEKTYpHO-pO3IMJaHYBaJbHUM,  KOHCTPYKTHBHHM,  1HXKEHEPHO-TEXHIYHHM,
€CTCTUYHUI.

OCHOBHMMH KpUTEPISIMH y MICTOOY/IIBHOMY BHPILIEHHI €HEProe(eKTUBHUX IOCENIEHb €:
cxema OOJalTyBaHHS MaKCHUMaJbHOI KUIBKOCTI OO0’€KTIB BiJHOBIIOBAJBHHUX JDKEpEN EHeprii;
apxiTeKTypa BIHMCaHa B JaHAWA(T; perabed; PO3BUHEHHS €KOJOTIYHMX BUIIB TPAHCHOPTY; CKIIAJ
00’€KTIB 1 CXE€MH TPAHCIIOPTHOIO 3a0€3MeUeHHs] MEIIKAHIIB (HAasBHICTh MICIb AJS NapKyBaHHS
BEJIOTPAHCIIOPTY Ta EIEKTPOMOOLIeH, 3YMMHOK TPOMAJCHKOTO TPAHCIOPTY, IIMPHHA MPOI3/IiB
JOPOXKHBOT MEpeski); CKiajJ 00 €KTiB coLianbHOI 1HYPACTPYKTYypH; MaKCUMalbHE O3€JCHEHHS Ta
(¢hopMyBaHHS BOJHUX 00’ €KTIB (CTBOPEHHSI KOM(OPTHOTO CepeioBHUIIIa); UIUIbHICTh 3a0y/10BH.

Exonoro-ririeHiunuii gaxkrop GopMmyBaHHS eHeproe(eKTUBHUX IOCENIeHb cHhopMOBaHMH
3a TakMMM KpUTEpisIMM: MiHIMI3allid BIUIUBY Ha OTOYYylOue CepeloBulle (3armodiraHHs
3a0pyJHEHHIO TOBITpS, TPYHTIB, BOJOWM, a TakKOoX 30EpeKEHHS ICHYIOUOTO O3CJICHCHHS);
palioHaJbHE BUKOPUCTAHHS MPUPOAHIX pEcypciB; opraHizaiis 300py, COPTYBaHHS Ta YTHIIi3allis
BIZIXO/IiB, a TaKOX iX BTOpPMHHA NepepoOKa; MIKPOKIIMAT MpUMILIeHb (1HCOJSMLIs, MPUPOJHA Ta
HITY4YHA OCBITJICHICTh, aepailisi, BiOpailisi, IIyMOBUN Ta BOJIOTICHO-TEIIOBHI PEXHUM); CaHITaApHO-
ririeHiunui  3axuct (y OymiBiAsSX MOXYyTh OyTH mependayeHi aBTOMATH30BaHI CUCTEMHU
aHTHOakTepianbHOi 00poOKH, Yd-yCTaHOBKHM, O30HYBAHHS); MIHIMI3allisl BIUIMBY OYAIBEJIbHHUX
MaTepialliB Ha €KOJIOTiI0 HaBKOJIMIIHBOTO CEpEeIOBUINA, IO MOJATae y BUKOPUCTAHHI €KOJIOT1YHO
ceptudikoBaHUX OYIIBETbHUX MaTepiaiiB, TMIABUINEHHI YaCcTKH BHUKOPUCTAHHS MICIIEBUX
OyniBeTbHUX MaTepialliB 1 BTOPUHHOI CUPOBHHHU, MaTepiajiiB Ta BUPOOIB 3 CUPOBUHU POCIUHHOIO
MOXO/’KEHHS (€KoJoriuHl (apOu, MOKPUTTS, TEIUIOI3OJISLIs HAa OCHOBI NPUPOJIHUX MaTepianiB
TOIIO).
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ApXITEKTYpHO-PO3IUIaHYBATbHUNA (aKTOp Ma€ 3HAYHUN BIUIMB HA EHEProCHOKUBAHHS
OynmiBii. BiH xapakTepusyeTbCsi TaKUMU KpUTepisiMU: GopMa OyAMHKY; KOMIAKTHICTh OYIMHKY;
pO3TalIyBaHHs MPUMIIIEHb PI3HOTO (DYHKIIOHAIBHOTO NMPHU3HAUEHHS 3aJIEKHO BiJ Opi€HTalil 3a
CTOPOHAMU CBITY; BUKOPHUCTAHHS TUIAHYBAJIbHUX €JIEMEHTIB (OpaH)Xepeid, 3MMOBHUX CaiB, aTpiyMiB,
BEpaHJ TOMIO); ONTUMI3allis IUIONI BIKOHHHUX Ta JBEPHUX INPOPi3iB; IUIAHYBaJIbHA CTPYKTypa
OynuHKa (THUITOJIOTIYHI OCOOJMBOCTI Ta MOJKJIMBICTh 3MIHM IUIAaHYBaJIbHOI CTPYKTYPH, a TaKOX
rabapuTH, TUIONIA Ta MPOIOPIIisi MPUMIIIEHB); BICOTA MOBEPXY (OMTHUMI3allisi BUCOTH JKUTIOBHUX Ta
miIcOOHMX mMpuMimieHb). [IpoekTyBanHs eHeproeeKTHBHOrO OYyAMHKY IMOYHMHAETHCS 13 BHOOPY
ontuManbHOi hopmu Oyniemi. HaliedekTupHima koMakTHa OJIM3bKa J0 KBaapaTy Gopma IUany i3
MIHIMI30BaHMM TICPUMETPOM 3OBHIIIHIX OTOPO/DKYIOYMX KOHCTPYKIIH. BaximBum € BuUOIp
opieHTanii OyJMHKY 3 METOI0 MAaCHBHOIO BHKOPHCTAaHHS COHSYHOI eHeprii Ta QopMyBaHHS
ONTUMAJbHUX YMOB BHYTPIIIHHOTO MIKPOKJIIMATy MHpUMIileHb. [ mokpaiieHHs TpUpOIHBOTO
00irpiBy OyIMHKY HEOOXiJHO 3alpOEKTyBaTH BiKHA Ha MiBJAEHHIN CTOpOHi y crhiBBigHOIIEeHHI 30-
40% Bixg yciei tutonri BikoH. JIsl €KOHOMHOI ekcruTyararii OyJWHKY JOLUIBHO TMepea0avYuTH
OYIIBHUIITBO JITHIX MPUMIMICHb. 32 JIOMOMOTOK PO3MIIIEHHS HIUIBHUX 3€JICHUX HACaKCHb 3
MiBHIYHOTO OOKY OyIMHKY MOKHA 3aXUCTHTH HOTO Bif BiTpy. s 3amoOiraHHs meperpiBy Ta JUist
MiHIMi3alii BTpaT TeIula y BEYIpHIA dYac JAONIUIBHO IO MEpUMETpy OyaUHKY mepeadaunTtu
BJIAIITYBAHHS 30BHIIIHIX POJIETIB 200 BIKOHHHUIIb.

KoncrpyktuBuuii  ¢dakrtop (GopMylOTh KpUTEpii: KOHCTPYKTHBHA cxema Oy/iBi;
KamiTaabHICTh (TEPMIH eKCIUTyaTamii OyIiBii, a TaKoX €JIEMEHTIB OJaroycTporo, HaaldHICTh Ta
JOBrOBIYHICTD KOHCTPYKIIIH, TEXHIYHA SIKICTh OTOPOPKYBAJBHUX KOHCTPYKIIH, MOMIJIHMBICTH
MPOBEACHHS PEMOHTHHX POOIT).

[mKeHepHO-TeXHIYHUI (aKTOp BKIIIOYAE TaKi KPUTEPIi: IHKEHEpHI Mepexi (BIPOBAKECHHS
HOBITHIX TEXHOJOTIl AJii 3MEHIICHHS BHUTpAT PI3HUX THIIB PECypCiB Ta MOMJIMBICTH PEMOHTY
IH)KEHEPHUX CHUCTeM 1 OO0JIaJHaHHS); BUKOPHCTAHHS aJbTEPHATUBHHUX JDKEpEN eHeprii (BITpOBOi,
COHAYHOI, TeoTepMalbHOI Ta eHeprii O0ioMacH); BIPOBAHKEHHS KOMII IOTEPHUX TEXHOJIOTIMH,
CIPSIMOBAaHWUX Ha 3a0MIa/DKEHHS Ta BUPOOJICHHS eHeprii; Oe3meka (BOTHECTIWKICTh, 3aXHCT BiJ
MPUPOTHUX SBHUIIL, T1IPOI30JISAILIISN).

Ecretnunuit ¢gakrop QopMyBaHHS eHEpProeEeKTUBHHX IIOCEICHb 0a3yeThCs Ha TaKHX
KpPUTEpisiX: KOHTEKCT 3a0y0BU (KOMIO3MIIHHA IUTICHICT, Bi3yallbHUII KOM(OPT Ta rapMOHi3alis
Cepe/IoBMINA, KOMITO3UIIHA OpraHizaiis HOpOCTOPY); €CTEeTHYHA SIKICTh €JIEMEHTIB TEeXHIYHOT
€CTETHUKU Ta JEKOPATUBHOIO MUCTELTBA (OPUTIHAIBHICTh, YHIKAJIBbHICTh, HOBHM3HA apXiTEKTYpH,
nerani ¢acaniB, a TakoXX Kouip, (akTypa Ta TEKCTypa marepiany JaBepei, BIKOH, CTIH TOLIO);
XYA0KHbO-JIEKOpPATUBHE O(POPMIICHHS BHYTPIIIHBOTO IPOCTOPY OYyIiBIi.

Han BupimennsM npobiemu ¢GopMyBaHHS €HEproe(EeKTUBHUX IOCENIEHb MPallolTh
Mmarictpu Kadeapu apxitekTypHoro mpoekrtyBaHHsS HY «JIpBiBcbka momiTexHika»  (puc.l).
MicroOyniBHUH, €KOJIOTO-TIr€HIYHUH, apXITEKTYpPHO-PO3IUIaHyBaIbHUM, KOHCTPYKTHBHHH,
IH)KEHEpHO-TEXHIYHUN Ta €CTeTUYHHHA (aKTOPU CTYJEHTH BpPAXOBYIOTh IMiJi Yac IPOEKTYBAaHHS
eHeproe()eKTHBHUX MOCEIICHb.
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Puc. 1. Ilpono3unuisi gopmyBaHHsI eHeproe(eKTUBHOIO NnocejaeHHs Mo0au3y Micta YepHiBui
Mmarictpa apxitektypu B. MaraJjsic (kepiBauk Ilekapuyk O.)

OCOBJIMBOCTI 3EJIEHOI'O BY JIBHULITBO B APXITEKTYPU TA MICTOBY 1YBAHHAI:
3EJIEHUX JJAXIB

Topao boaekis Kycroaio
KuiBchkuii HalllOHaIBHUM YHIBEpCUTET OYAIBHUIITBA Ta apXiTeKTypH eric_molon @hotmail.es

Ha cporoguiiimHiil neHb, JIOJACTBO MOYano TypOyBaTHCA NMPO 30€peKEHHs NPHPOIHUX
pecypciB Ta mpoOJieM CBOTO CepeloBUINA. BiamoBiIHO 10 IFOTO BUHUKIA MOTPeOa MOMIYKY HOBUX
NUSIXIB BHpIMIEHHS HUX mpooseM. He MokHa BBakaTH O3€JICHEHHS TEPUTOPIM JOCTATHIM
pIIEHHSAM Uil HUX, BOXJIMBUM € PO3BUTOK apXITEKTYPHU 3 BHKOPHCTAHHIM CYYaCHUX TCHJCHIIIN
MPOEKTYBaHHS ‘‘3€JI€HOI apXITEKTypu” .

“3eneHo0 apXiTEKTypor0” € MHCTENTBO (hOpMyBaHHS IMPOCTOPY 3ac00aMU TPUPOTHOTO
nanamadTy. PocCIMHHICTH CIyrye OCHOBHUM OyaiBeJbHMM Matrepiaiom y ii cTBopeHHi. [lpu
MPaBWJIBHOMY TUTAHYBaHHI 3 POCIIMH MO>KHA CTBOPUTH OUTBIIICTh KOHCTPYKTHBHHX €IIEMEHTIB, SKi
moauHa Oynye 3 MeTainy Ta OeTOHY.

“3eneHa apxiTeKTypa’ I1HTErpye MNpUPOAHMNA JaHAWAPT B apXITEKTYpy, 3alydarouu
IPUPOJHI KOMIOHEHTH 10 (OPMOTBOPEHHSI, 3JMTTSA apXiTEKTypH 3 NPUPOAOI0. TakuM UYHHOM,
MIPUPOAY, 110 BUTICHAETHCSA 3 TEPUTOPIA MICT, MOXKHA MOBEPHYTH y BHYTPILIHINA ab0 30BHINIHIN
pocTip OyIMHKIB Ta criopy/1 a00 CTBOPIOBATH iX 13 POCIMHHMX MaTepiajiB.

Puc. 1. Ilpuknan o3eneHeHHs aaxy 0idaiorexn Bankysepa

[Tpu BramTyBaHHI O3€JICHEHUX JaxXiB BUPIIIYIOTbCA HACTYIHI MpoOieMu: (yHKI[IOHAIbHI,
€KOJIOT14HI, €CTeTUYHI, €eKOHOMIUHI. EKONOTIYHMI aceKT IMOB sI3aHUH 31 301LIBIICHHSIM 3€JICHOTO
OanaHcy, SKMHA CHpUS€E OYMIICHHIO IMOBITPS, HIBEIIOBAHHIO IMIKIJUIMBUX BIUIUBIB TEXHOTCHHOTO
Cepe/loBHILla Ta BHUIPOMIHIOBAHHIO TeIJla KOHCTPYKTUBHUMH €JI€eMEHTaMH 1 OITyMHUMH
MaTepiaJlaMi TOKpiBeJdb. YTHIITApHI SKOCTI MOB f3aHI 3 BUKOPUCTAHHSAM IUIOL] JaxiB ISt
kopucHux (ynkmiii. Caau Ha Jaxax BIAIMITOBYIOTHCS JIJIi aKTUBHOTO 1 TTACHBHOTO BiJMOYMHKY.
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Ecretnunuii acmekT NOB's3aHUM 3 (QOpMyBaHHIM «II STOro» (acagy Micra, SKUH MOXKHA
CIIOCTEpIraTd 3 BIKOH 0araromoBepXOBHX Oy/iBenb. BepTukanpbHUN PO3BUTOK CajiB Ha PI3HUX
piBHSAX JaxiB Ta KOHCTPYKTMBHHX KapKacax Mae€ CIPHITH IMOsBI HOBOrO 0Opa3y MicTa, HOBOMY
PIBHIO KapKacHOI INIaHyBaJIbHOT CTPYKTYPH.

Puc. 6. IIpuHnunoBa cxeMa BJIAIITYBAHHS «3€JIEHOT0 JaXy»

O3seneHeHi Jaxy MOIJMHAIOTH JOIIOBY BOAY (TaKMM YMHOM, 3HIMAIOUM HABAaHTAXKCHHS 3
KaHaMi3aliiHUX CHUCTEM 1 HE Jal04M BiJIHOCHO YHUCTiIH JOUIOBIA BOJI 3MIIIATHCSA 31 CTIYHUMH
BOJIaMH1 ), 3a0€3MeYyI0Th 3aXKCT BiJl MICBKOTO IIYMY 1 BiJl XOJIO/ly, a TAKOXK 3aXUIIAIOTh OYIIBI1 BiJ
neperpiBy B Creky (1o, KpiM MPHPOTHOTO MiABHIICHHS KOM(OPTY, 3HAYHO 3HMWKYE BUTPATH Ha
KOH/IMI[IOHYBaHHA Ta B KUJIbKA pa3iB MPOJOBXKYE KUTTA CaMHUX JaxiB, PATYIOUHM iX BiJ MOTOJHHUX
BIUIMBIB). KpiM TOro, «3eimeHi gaxu» CIy)KaTh HPUKPACOI0 MICT 1 CEpeJOBHUIIEM IPOKUBAHHS
Micbkoi ¢aynu. IcHye nBa BHAM O3€NE€HEHHS MICHKMX JaxXiB: IHTEHCHBHE — YMOBHO MOJKHA
Ha3BaTH HOTO «CaJoM Ha Jaxy» — 1 €KCTEHCHBHE, IPH SIKOMY JaXd MOKPUBAIOTHCS BIIHOCHO
TOHKMM IIAPOM IPYHTY, KyAM BHCADKYETbCA HU3BKOPOCIA POCIMHHICTh, II0 HE BHMMAarae
CHEIIIBHOTO MOTIsAY. EKCTEHCHBHI «3€lIeHl JaxXu» MPAKTUIHO aBTOHOMHI, 1, SIK HACIIOK, BKpai
He3aTpaTHI B eKCILTyaTallii.

Jnis mokpiBens 3 O3€NICHEHHSM BaXKJIMBO BPaxOBYBAaTH HACTYIHI CrienU(idHI KpHUTEPii:
Bary, arpecUBHICTb KOPIHHSA, YXWJIM JAaxy 1 BUJA BOJONPUHMAHHS, KOPCTKICTh Marepiajis,
XapaKTePUCTHKH JIPEHAKHOTO Imapy, (QuIbTPYIOUOTO Imapy, apMyBaHHS KOpIHHS, BIAIITyBaHHS
3JIMBHUX BOPOHOK, T'IPOI30JIALII0, MEXaHIYHUH 3aXHUCT.

[Ipu po3paxyHkKy Baru MOTpiOHO OpaTW OO yBaru Bary BCiX KOHCTPYKTHBHHUX IIapiB,
HaKONMHWYEHOI BOAM 1 CHITY, SKUH MOXE HAKONMWYYBAaTHUCh Y BEIHMKIA KUIbKOCTI. Takox
BpPaxOBYIOThCSl MICIIEBI HABaHTa)XKEHHS TUX JUISHOK, Ha SKUX POCTYTh JiepeBa 1 Bary, sKy BOHHU
OyayTb MaTH, KOJHM JOCATHYTHb IOBHOI'O pocTy. HeManoBa)XHUMHU € TOJATKOBI HAaBAaHTAXKEHHS Y
3aJIEKHOCTI BiJI CTYIEHS eKCITyaraiii gaxy (tad:m. 1).

Tabnuys 1
Buau HaBaHTaXKeHb HA KOHCTPYKIIII 1axy
Buiu HaBaHTa:KeHb HA KOHCTPYKIII 1axy BeM4uHHM HABAHTAaKEHb
MicrieBi HaBaHTa)XEHHS, K1 CTBOPIOIOTHCS AepEBaAMHU:

- HEBEJHKI POCIIMHU 1 YarapHUK J10 O6M; 40 xr/m?

- nepesa 10 10 m; 60 kr/m>

- siepesa 10 15 m 150 xr/m?

HaBanTaskeHHs BHACTIIOK €KCILTyaTallii JIIOAbMHU:
- TIepioJMYHA eKCILTyaTaIlis 200 xr/m>
- TpuWBaTHI cau 350 kr/m?
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ATpecHBHICTh KOpIHHS TIOB'Si3aHa 3 3JAaTHICTIO POOMTH OTBOPH Yy TiAPOI30JISALIHHIN
MeMOpaHi 3 METOI0 3a0e3MEeUeHHS KUTTEMISUIBHOCTI 3a PaXyHOK MPHUCYTHOCTI BOJIOTH MiJ HEIO Ta
MiJ] yciMa TeTUTOi30JIAIMHIMH MaTepiallaMy MPU He TIOCTATKY BOJIOTH Y IPYHTI.

O3EJIEHEHHS TA BJIATOYCTPIU HPI/ICAI[I/IEItIOT JAUISHKH ITPUBATHOI'O
JOMOBOJIOAIHHA ¥V CUIBCBKIM MICHHEBOCTI

L.I. Ononpienko!, O.B. Tuienko?

I"°KuiBchkuii HarionanpHuil yaisepcureT imeni Tapaca IlleBuenxka,
HHIJ "IactutyT 6i0m0rii Ta MequuHu" iryna.onopriienko.x @ gmail.com, oksana_t@ukr.net

«3eneHe» OYIIBHMIITBO - II¢ HOBUH CTaHIApT OYIIBHMIITBA, III0 BPAXOBYE BCl €KOJIOTIYHI
noTpeOu Ta CIpsSMOBAHUIN HA MOJIMIIEHHS SAKOCTI XKHUTTS 1 HABKOJIMIITHHOTO CepeloBHIA. MeToro
«3eNeHoro» OyAiBHUITBA € 30epekeHHs al0o MiABUIICHHA SKOCTI OyniBenb 1 KoMpopry ix
BHYTPIIITHBOTO CEPEIOBHINA, EHEPro30epeKeHHS Ta eHeproeeKTUBHOCTI. LI mpakTHka po3mmproe
1 IONOBHIOE KJIacH4YHE Oy/iBelbHE MPOEKTYBAHHS MOHATTSIMH €KOHOMI1, KOPUCHOCTI, JOBTOBIYHOCTI
it kompopry. [IpoexTn 3emeHoro OyAiBHHUIITBA € aKTYyaIbHUMH HE JIMIIE y MICTaxX, a i y CUTbCHKIN
MICIIEBOCTI, 1 TOTPEOYIOTh HA BCIX €Tamax - po3poOKu, OyAIBHUITBA, EKCIUTyaTallil Ta yTPUMaHHS -
BPaxOBYBaTH BXJIMBICTh €(PEKTUBHOTO PO3IMOALTY NMPUPOJHUX pECYpciB O€3 3aBHaHHS LIKOIU
HABKOJIMIIHbOMY cepeaoBuiy. /s ypbonanamadTiB po3pobdiaeHa METOI0IOTisE CTBOPEHHS CTIMKO1
1 epeKTUBHOI CHCTEMHU O3€JICHEHHS Ta 3aIpOIIOHOBAaHA THUIIOJOTIS 1HKEHEPHHUX, arpOTEXHIYHHX 1
JaHIMAa@THUX 3aXOMIB  O3€JCHIOBAJBHOIO OOJAIUTYBAaHHSA TEPUTOpii, aje A arpapHux
nanamadTiB i TUTAHHS 1€ HE BHBYEHI 1 He y3araiabHeHi. BignmoimHo no 3akony Ykpainu "IIpo
OnmaroycTpiii HaceJeHHX MYHKTIB", OpraHizaiiio 0JaroycTpor HaceJIeHHX MYHKTIB 3a0e3MeuyroTh
MICIIeBl OpraHU BHUKOHABUOi BJIAJM Ta OPraHH MICIIEBOTO CAMOBPSIYBaHHS 32 PaxyHOK KOIITIB
BIIMOBIAHUX MICHEBUX OOJKETIB, a OJaroycTpiii mnpucaauOHUX UITHOK TMPOBOJUTHCS 1X
BJIACHUKaMU a00 KOPHCTYBa4yaMH 32 BIIACHUI KOIIT.

CTBOpIOIOYH 3€JI€HI Haca PKeHHS Ha TepUTOPIl MPUBATHOI caJnOH CiIil BpaXOBYBaTH Te, 110
HACa/DKEHHS Ta €JIEMEHTH IIIbOBOTO MPU3HAYEHHS 3aKJIaJal0ThCsl HA TPUBAJIHMK 4Yac, B pe3yNbTari
peanizalii MpoeKTy caanba MOBUHHA MAaTH NPUBAOIMBHNA BUIVISA, a YCIHIX O3CJICHCHHS 3aJICKHUTh
BIJl TPaMOTHOTO MPOBEIEHHS BCIX €TamiB NPOEKTY (MIATOTOBYOTO, BUTOTOBJIEHHS IPOEKTHO-
KOILITOPUCHOI JIOKyMEHTallii, BAKOHaHHS pOOIT 3TiHO MJIaHy, IPUHHATTS B ekciuryarauito). IIpote,
3aMOPYKOI0 SKOCTI Ta €(EKTUBHOCTI MaOyTHBOTO NMPOEKTY € caMe HOro MiJArOTOBYMM eTal, 1110
BKJIIOYAE aHali3 JAaHMUX IIO0 MPUBATHOI MPUCATUOHOI AUISHKH (MPUPOJHO-KIIMATUYHI YMOBH,
penbed, TIAPOJIOTIYHI Ta TIPYHTOBI YMOBHM), MiAOIp Ju3aifHEPCHKOI CTpaTerii, IJIaHyBaHHS
PO3MIILIEHHS POCIMH Ta €JIEMEHTIB I[UIbOBOIO MPHU3HAYCHHs, MiA0ip MaTepialiB Ta acCOPTUMEHTY
POCIIVH, TUTaH 3aXOiB JIOTVISTY 32 HACA/DKEHHSIMH, OKPECIICHHS Yacy 3/1iHCHEHHHS IPOEKTY).

Jlo mpoekTy o3eleHEeHHs] MPUCAAUOHOT MIMSHKA 3aCTOCOBYIOTH 1HAMBIAYaJTbHHM ITiIX1]
[I0JI0 BUKOPWCTAHHS OCHOBHOI KOJIIPHOT TEeMHU Ta JOAAIOTh HE3BUYAMHI JeTanmi, Mo a00pe
3anam'sITOBYIOTbCS 1 JI03BOJISITH 3pOOMTH OQOpPMIICHHS HeopAMHAapHUM. HaBonmsaTe HacTynHy
kiacudikaniio (yHKI[IOHAJbHUX 30H NpuUcaguOHOI NinsHKU (Anekceenko, 2016): BxigHa 30Ha
(ocobnuBa AiNsSHKA Tepesl BXOAOM y OyIMHOK, sika Ma€ BiA3HAYaTUCh MAapajJHICTIO Ta 3pYYHICTIO);
30Ha TUXOTO BIANOYMHKY (30HA MPUHOMY roCTeH Ta CIMEMHOI0 MPOBEACHHS J103BULIS, 1110 Mae OyTH
€CTETUYHOIO Ta 130JbOBAHOIO BiJl 30BHIMIHIX MOIIAIIB 32 JOMOMOTOI0 BEPTUKAIBHOTO O3CJICHEHHS,
KOMIIO3HIIIHHO JIOTIOBHEHOI KBITHUKAaMH, Ta30HaMH, TiHBOBUM KYTOYKOM [UIS TIONYIEHHOTO
BIJIMIOYMHKY); 30Ha AaKTUBHOTO BIJNOYMHKY (i3 €JeMEHTaMH CIIOPTHBHOTO YCTaTKyBaHHSA Ta
3aco0aMu 3aXUCTY BiJl IX MOTPAIISTHB 32 MEXI1 30HH, a BICh CIIOPTHBHOTO Maii/laHYMKa HE TTOBHHHA
OyTH OpiI€HTOBAHOIO HA MIBJCHb JJIs1 YHUKHEHHS 3aCIIIJICHHS COHIIEM KOTOCh 13 YUAaCHHKIB MapHUX
CHOPTUBHHUX 1rop); 30Ha caxy 1 ropoAy (HaWCHPUSTIMBIIIA OO OCBITIEHOCTI 1 TIPYHTOBO-
POCIMHHUX YMOB YaCTHHA IUISHKH, MPH I[bOMY 30HY TOpoAy Oa’kaHO 3aJIeKOpYBaTH 3a JOIIOMOTO0
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creniaJbHUX MPUIHOMIB 200 O0OPMHUTH 1 BKIIIOUHTH Y 3arajibHy KOMIO3MIIIO AUISHKH, (PYKTOBI
JIepeBa PO30CEPEIUTH 3TiAHO 3arajabHOI JEHAPOJIOTTYHOI KOHIEMINT MIJISHKH); JUTIYHA 1TPOBHMA
MaiilaHuuK (6akaHO pO3TallyBaTH B 30HI BHAMMOCTI 3 JOMY 1 OOMparH EKOJOTIYHO YHCTI 1
HETpaBMaTUYHI MaTepiain).

B namomy Bumagky o0’€KTOM Aisi 3A1MCHEHHS MPOEKTY O3€JCHEHHs € MpucaguOHa
JISTHKA Y CUIBCHKIN MICIIEBOCTI, 110 3HaxX0auThes y ceni IlyxiBka bpoBapcbkoro paiiony KuiBcbkoi
obnacti. Metoro poboTtu Oyia po3poOka mepmoro - MiArOTOBUOro - eramy pobotu. MicleBicTh
poO3TalllyBaHHS IPHUBATHOIO JOMOBOJIOAIHHS 3HAXOJUTHCS y 30HI MOMIPHO-KOHTHHEHTAJIbHOTO
KJIiMaTy, BiJ3HAYAE€THCS MOMIPHOIO TMOCYIUIMBICTIO, MAHYIOUMMHU BITpaMH TEPEBaXKHO IiBHIYHO-
3axXiJHOTO HAmpsAMKY. 3arajoM, KIIMaTH4HI YMOBU palOHY CIPHUSIOTH PO3BHUTKY CUIBCHKOIO
rocroaapcTBa, KypoptiB ta typusmy (byumnackuii, 1960; 3acraBuumii, 1994). lns Bpoapcbkoro
paifony xapaktepHuil ans [lomiccs nanmgmadt, sSKuil Bil3HAYAE€TbCS HE3HAUHUMHU IepenajaMu
BUCOT. Penbed AUIAHKE TEepeBaXHO pIBHUHHMMA, € Kiogbka marop6iB (Mapuauy, 1990).
I'iaporpadivna ciTka gaHOl TEpPHUTOPIi Ta MPUIIETIIOL 0 CeIuIla MpeacTaBieHa piukamu: JlecHoro,
Jroouuem, TpyoOixkem, Cmonstakoro, KpacuniBkoro, bacankoro, CiaykoB, OCHHKOIO, IPCHAKHHUMH
kaHaslamu TpyOi’kaHCHKOT 3pOITyBaJIbHOI CHCTEMH Ta HeBeTuKUMH o3epamu (I'pebinb Ta iH., 2008).
[pyHToBi BOAM 00’€KTa O3€NEHEHHS MalOTh IIMOMHY 3ansradHs 10-15 M. 3rigHo IpyHTOBO-
reorpadiyHOoro pailoHyBaHHS, C. IlyXiBka 3HaXOIUTHCS y MEKax JIMCTSHO-JTICOBOI 30HU CIpUX
nicoBux 1pyHTiB (ITnaToHosa, 1989). JlinsHka Ma€ IOy 5 COTOK.

Jlo miAroTOBKM MPOEKTY 3aMOBHHMK BHCJIOBHUB CBOi MOOA)KaHHS: HAsSBHICTb JTUISHKU IS
BUPOIIYBaHHS IMOJYHHUII Ta 30HU aKTHBHOTO BIAMOYMHKY JUIS OHYKiB; BJIAIITYBAaHHS IUIOIOBOTO
caay; CTBOPEHHS BUTPHBAJIOTO Ta3oHy. s 3pydHOCTi, KOM(MOPTHOCTI Ta €CTETHYHOI HACOJIOIU
rOCIoJapiB, MPOEKTOM Tepe10aueHo CTBOPSHHS 30H: BX1THOI 30HH, 30HU THUXOTO BiIIOYHHKY, 30HU
aKTUBHOTO BIAMOYMHKY, 30HU 0apOEKIo Ta yTHIIITAPHOI 30HU.

Jnist o3esieHeHHS TPUCaTuOHOT AUISTHKY Oyito mifiopaHo HaWOIbII BUTIAHAN 3 IPAKTHYHOT
1 (hiHaHCOBOI TOYKH 30pYy ACOPTUMEHT POCIHH, BIAMOBITHUI 10 010J0r0-eKOJIOTIYHUX MapaMeTpiB
POCIIMH Ta IPYHTOBO-KIIMAaTUYHUX YMOB IUISTHKH. [IpoekToM mependadeHi arpoTexHIUHI 3aX0nu 3
JOTISIAY 3a HACaDKEHHSIMH - PO3IYIICHHS IPYHTY, BHCAJKa, MOJUB, YIOOpPEHHS, MYIb4yBaHHS,
(bopMyBaHHSI KPOHU, 3aXUCT BiJ] IIKIJIHUKIB 1 XBOPOO, OIS 3@ Ta30HOM.

Jis  minomoBoro cajxy 3almpOEKTOBAHO BHMKOPUCTAHHS pallOHOBaHUX copTiB  Malus
ta Prunus domestica; sl BXITHOI 30HU - XUBY OrOpoXy 3 Ligustrum vulgare Ta KBITHUK, IS
nepuMeTpy 30HM OapOekio (mapkaH 1 CTiHa YTWIITapHOTO MHpPUMILIEHHS) — OOBUTTS I[pomoea
JUTS 30HA aKTHBHOTO BIJIIOYMHKY - 3aXUCTHUT BiJ IIyMYy Ta BITPY 3 BUKOPHCTAHHIM JCKOPATUBHUX
Dissectum, A. palmatum Atropurpureum’ta Syringa vulgaris 'Amethyst’. JIns CTBOPSHHSI Ta30HY
3aIJIaHOBaHO BUKOPUCTAHHS cyMiunl 13 Festuca arundinacea, Festuca rubra ta Poa pratensis.
CTBOpEeHHs JEKOPAaTUBHOIO TOPOIY 3aIPOEKTOBAHO 3a MeTooM "Tpsiyiok Irops Jlsnosa", sikuit Mae
psa TepeBar: pOCIMHM MOXHAa BHUPOILIYBAaTH HAaBITh Ha JUISIHIN 13 TOYaTKOBO HENPUJATHUM
cyOcTpaTtoM; MK TpsIKAMH 3pYYHO XOIUTH; HE Tpeda CHIBHO HAXWIATUCS IMpH JOIVIsAAl 3a
pOCIMHAMU; TPsAAKa IMIBUJIIE IPOrPIBAETHCA HA COHLL; MPOCTIIIE HAKPUTH TUIIBKOIO Ui MApHUKIB
a00 arpoBOJIOKHOM; 3aBISKHU HPUPOIHOMY IPEHAXY POCIMHM CTiliKi 0 PACHUX MOIIIB; TOpOJ
BUTVISIJIA€ HAJ3BUYAWHO JIeKopaTUBHO. Ha 4X rpsakax ImiaHyeTbesi BUcanka Fragaria X ananassa,
Ha JBOX - JIIKapchki, edipoomiiiHi Ta oBodeBi Tpas'sHucti pocnunu (Calendula officinalis,
Rosmarinus officinalis, Thymus serpyllum, Salvia officinalis, Mentha crispa, Melissa officinalis,

Ha pginsHumi 3ariaHoBaHi: pydHa cHCTEMa JIaHAIIA(THOTO TOJIMBY, SKY BOJOOCHAIILYE
KOJOJA3b, VTHIITAPHUA 1 JIEKOPATHUBHUMA THI BYJIWYHOTO OCBITJIICHHS 3 BHUKOPHCTAHHSIM
ekoHoMiuHuX cBitnomionHux (LED) mamm, Ta AOpiKKH 3 KITIHKEPHOI IETiIH. 3ampOEKTOBAHO
JIEKOpPaTUBHI JIAaBOYKH, TOWIAIKH, JUTSIYMA MaWJIaHUYMK 13 €KOJOTIYHO YHUCTHUX MaTepialliB Ta
JICKOpaTUBHE BYJIWYHE BOTHUIIE 13 LETTIN y BiMOBIJHIX 30HAX.

OTpumani mijJ yac MiArOTOBYOTO €Taly HampalfoBaHHsS OyayTh MPOJOBKEHI PO3POOKOIO
[IJTICHOTO, 3aBEPIIEHOTO TPOEKTY, SKUU CYMPOBOKYBATUMETHCS HEOOXITHOI JOKYMEHTAIIIEI0
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(reHHHaHOM, p036HBO‘IHI/IM KPCCIICHHAM, II0OCaJKOBUM KPCCJICHHSAM, OINNOPpHUM IIJIaHOM,
Bizyaumizartieto 1 3D moaemmio y Sketch Up Ta rmuraHoM KOIITOPUCHOT BapTOCTI pOOiT).

THE FONTAINS THROUGH THE LENS OF GREEN CONSTRUCTION SUSTAINABLE
DEVELOPMENT

0O.G. Tserkovna!, A.O. Voronina?

'National Aviation University o.g.tserkovna@gmail.com
2Odessa State Academy of Civil Engineering and Architecture anay3471@ gmail.com

The environmental degradation increases in Ukraine and European countries.

According to the study of Bezlyubchenko O. et al. (2011), all the factors affecting the
environment status are divided into two groups - natural and anthropogenic. The natural factors are
out of control and affect the environment regardless of it (climate, terrain, reservoirs, vegetation,
etc.). The anthropogenic factors are completely controllable and depend on the urban environment
(development density, transport system, nature of industry, public services and amenities level,
etc.). The undertaken study made it possible to identify the main factors that deteriorate the
environment in settlements of Ukraine and the settlements of other European countries with similar
climate conditions:

- natural factors - negative manifestations of the climate change;

- anthropogenic factors - pollution by urban acoustics noise; air pollution; threats of
the spread of diseases borne by water the quality of which ceases to meet the current sanitary
standards.

It is proposed to consider the construction of new fountains and the modernization of
existing fountains as measures the sound organization of which will ensure the sustainable
development of green construction.

Analysis of studies on strategies of the environment adaptation to the negative
manifestations of climate changes (Didukh Y., 2009; Mirzaei P. & Haghighat F., 2010; Kleerekoper
L. et al., 2012; Kryvoruchenko Z., 2014; Shevchenko O. et al.. 2014; Ivanova S., 2016; Prikhodko
M.. 2014; Radomskaya M. & Yurkiv M., 2016; Guseva K., 2018), studies on the effects of water
reservoirs on the environment (Robitu M. et al., 2006; Setaih K. et al., 2013; Steeneveld G. et al.,
2014; Taheri F., 2015; Xue F. et al., 2015; Syafii N. et al., 2016; Yang L. et al., 2016; Jin H. et al.,
2017) and studies on environmental noise (acoustics) management strategies (Nikolov N. &
Kovachev A., 2009; You J. et al., 2010; De Coensel B. et al., 2010; Pheasant R. et al., 2010; Brown
A., 2012; Hong J. & Jeon J., 2013; Yong Jeon J. et al., 2013; Galbrun L. & Ali T., 2013; Radsten
Ekman M. et al., 2013) demonstrated that the environment status can be restored, thus ensuring a
sustainable development of green construction by sound use of the fountains and green areas, taking
into account the planning decisions of the settlement (development density and number of storeys in
the buildings, the distance of flows - transport, rail, air, etc.).

According to the analysis of the legal framework, the fountains are elements of the
settlement improvement system (SI). Following the studies of Bezlyubchenko O. et al. (2011),
Ignatenko A. (2016), Chemakina O. and Ageyeva G. (2017), the essence of the improvement
element is:

- economic, environmental and social purpose; rational use of available resources;
protection, defense and improvement of the environment; meeting the needs of society; formation
and maintenance of sanitary and epidemiological well-being of the environment.

According to the conducted studies (Tserkovna O., 2018, 2019; Tserkovna O. and
Voronina A., 2019) and analysis of scientific studies on strategies of the environment adaptation to
the negative manifestations of climate changes; effect of water reservoirs on the environment;
environmental noise (acoustics) management strategies, the specialization and concept of modern
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fountains as elements of the SI system are identified: restoration of urban environment ecology. The
main objectives of the facilities (microclimate formation; comfort improvement; adaptation of the
urban environment to the negative effects of climate changes) are interrelated and aimed at
achieving a global goal: increase in the duration of use of the settlement open territories intended
for different types of social, recreational and communication activities of the consumers. By
integrating fountains into green construction, we will create systems that can solve a set of practical
tasks that ensure the sustainable development:

- The fountains located in the artificial and natural water reservoirs will increase the
surface area of water evaporation, which will significantly effect on the state of the environment,
resulting in its passive cooling.

- The use of treated sewage from water evacuation engineering systems and their reuse
will provide an alternative source for water supply of fountains, which is non-water resource of the
country, thereby compensating the loss of water for evaporation. The close placement of an
alternative source of water will reduce the energy costs of water transportation from the source and
will save the country's water resources.

- In case of improvement of green areas with porous surfaces, the fountains will ensure
the natural return of water to aquifers; reduce heat load on green areas; provide moisturization of
the topsoil during the dry and hot summer.

- Well-grounded organization of the fountains’ operation contributes to the savings on
cooling (conditioning) of buildings located at a certain distance, increases the moisturization of the
atmospheric air, which reduces the level of its pollution.

- The acoustic qualities of the fountains enhance the natural feeling of the environment
and improve its sound quality.

- The water treatment technologies will ensure the quality of water in the engineering
of fountains in accordance with current sanitary standards.

A well-grounded arrangement of the fountains will create sustainable, cost-effective and
energy-efficient systems in the urban environment, with the use of available resources.

The impact of fountains on the urban environment and the sustainable development of
green construction is formed by water, its properties and movement. Knowledge of physical
properties of water such as evaporation, heat capacity, solubility (water as solvent), acoustics, and
reflectivity makes it possible to control the hydrophysical processes occurring during the operation
of the fountains:

- Heat and mass transfer, a process that occurs in direct contact of free water surface
with atmospheric air.

- Absorption of greenhouse gases from atmospheric air, a process that results from the
dissolution of a mixture of gases in water.

- Wet dust extraction, a process that occurs as a result of moisturization of the saw
surfaces.

- Changes in the sound of environmental acoustics, a process that results from the
acoustic vibrations generating water movement.

- Water treatment or water “conditioning”, the process of water “withdrawal” from
substances with concentration breaching the maximum permissible standards.

Organized management of hydrophysical processes occurring in the course of operation of
the facilities will enable to form the environment state and ensure sustainable development of green
construction.

As a result of the conducted study we can conclude: the fountains are structures sound
organization of which minimizes the influence of natural and anthropogenic factors that deteriorate
the environment of the settlements of Ukraine and other European countries with similar climate
conditions. In addition, the study demonstrated that sound construction of new fountains and
modernization of existing fountains is promising and priority means that will improve the
environment state and ensure sustainable development of green construction. According to the
theory of Christopher Day, the fountains with well-founded organization can be safely called
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Sustainable Architecture or “Healthy Architecture” that restores the environment and ensures
sustainable development of the green construction.

PEAJIM3ALIMA KOHIEIILNU «3EJIEHOI'O» CTPOUTEJIBCTBA B BEJIAPYCHU
C.H. Baurosal, T.M. T'aneeBa?, H.E. ’Kypasckas®

">Morunesckuii rocy1apcTBEHHBIH YHEBEPCHTET NPoa0BobCTBHs (Pecybmuka Benapych)
3KueBCcKMil HALMOHANBHBIA YHHBEPCHTET CTPOUTENIBCTBA M apXUTEKTyphl nzhur @ua.fm

OaHUM W3 TPUOPUTETHBIX HAIpPaBICHUN pa3BUTUS <GEIEHOW» SKOHOMHKHU SIBISETCS
peanu3arys KOHLIEIIMN «YMHBIX» TOPOJIOB, Pa3BUTHE CTPOUTENIBCTBA YHEPTr03(h(PEKTUBHBIX KUITBIX
JIOMOB M TOBBIIIEHHE 3HEProdHEeKTUBHOCTU >KWIMIIHOTO (oHAA. «YMHBII» TOpoI — 3TO
KOHIICTIMSL HMHTErpaluyd MHQOPMALMOHHBIX M KOMMYHHKAlMOHHBIX TexHonoruit (MKT) mns
yIpaBJICHUS TOPOJACKUMH CITy>KOaMU M CHCTeMaMu: HallpUMep, TPAHCTIOPTOM U AJIEKTPOCTAHIIUSIMH,
CUCTEMOM BOJOCHAOKEHUS U YIpaBJICHUS OTXOAAaMM, IPAaBOOXPAHUTEIIbHBIMU OpraHaMu U
OonpHHUIIAMH. [71aBHOE OTIWMYHME «YMHOIO» TOpoJa OT OOBIYHOTO 3aKIIOYACTCsl B XapakTepe
B3aMMOOTHOIICHHH ¢ TopoxaHamu. B 00braHOM Topoze yciyru Ha ocHoBe KT He MoryT Tak ke
ruOKo pearupoBaTh Ha HM3MEHEHHS SKOHOMHUYECKHUX, KYJIbTYPHBIX H COIMAIBHBIX YCIOBUH, Kak
YCIYTU B «yMHOM». Takum o00pa3oM, «yMHBII» TOpOJ, MpEeXAe BCEro, OPUEHTUPOBAH Ha
yJIy4IlIEHHE KauyeCTBa KU3HU IPAXKJIAH C IIOMOIIbI0 COBPEMEHHBIX TEXHOJOTUM, a IOTOMY «YMHBIE)
JI0OMa — HEOThEMJIEMAsi COCTAaBJISIONIAsl CUCTEMBL. B HacTosiiee BpeMsi BO BCeM MHMpE HaOIroAaeTcs
TEHJCHIIMSI CTPOUTENIbCTBA <GBENIEHBIX» 3JaHUH — MaKCHUMallbHO KOM(OPTHBIX, O€30IacHBIX,
JKOJIOTMYECKHX. B IIMPOKOM CMBICIIE KOHLENIMS CTPOUTENBCTBA  «3EJICHBIX»  3JIaHHUU
Mo/Ipa3yMeBaeT MPOEKTUPOBAHUE, CTPOUTENHCTBO, IKCILTyaTaIlMI0, 0OCIYKUBAHUE U yTUIU3AIUIO
BCEX MaTEpUAJIOB B KOHIIE CPOKA MX CIIY>KOBI, KOTOpbIE 00€CIEUNBaIOT OE30MaCHOCTH IS 3A0POBBS
JIIOJI€W, TIOBBILIEHUE MPOU3BOUTENBHOCTH TPYAQ, PA3yMHOE HCIOJIb30BaHUE MPUPOIHBIX PECYPCOB
Y yYMEHBUICHUE BO3JECUCTBUSA Ha OKPYKAWOIIYI cpeny. pyruMu cioBaMu, KaKIbI 3Tal IpH
«3EJICHOM) CTPOUTENBCTBE BBIIOJIHAETCS B COOTBETCTBUH € IKOJIOTMUECKON 11e71eCO00pa3HOCTbIO.

Wnes «3e1eHOoro» CTPOUTENbCTBA MMEET MHOMKECTBO IMPEUMYILECTB I OKpPYXKarolen
cpenbl, 6J1arococTosHUs OOIIECTBAa U 3[JOPOBbs KaX/I0TO OTNENBHOTO yenoBeka. Ee moBcemecTHOE
BHEJIPEHUE CIOCOOHO PEIIUTh Psi TJIOOAIBHBIX MPOOJIEM, TaKMX KaK H3MEHEHHE KiumaTra H
HEXBATKY PECypCcOB. DKCIUTyaTallusi SKOJIOTHYECKUX 3/IaHUM OoJiee BBINOJIHA U C 3KOHOMHUYECKOMH
TOYKHM 3PEHMSI: 3TO MO3BOJSET 3HAYMTEIBbHO YMEHBUIMTH 3aTpaThl Ha BOJOCHAa0XKEHHE, TEIUIO- U
3JIEKTPOIHEPIHIO.

B benapycu ecTh BCe NPEANOCBUIKM JUIsl YCIEIIHOIO Pa3BUTUS 3TOTO HaIlpaBICHUS
KoHuenmnus «3e1eHoro» CTpoOUTENbCTBA.

Bo3MOXXHOCTH «3€II€HOTO» CTPOUTENBCTBA B benmapycn TOKa3bpIBalOT 3KOJOTHYECKHE
nepeBHu Jlpyxnas u Crapeiii Jlemens. 3aech ObUIM TOCTPOEHBI pecypcocOeperaroonme u
9KOJIOTMYECKH Oe30macHble JoMa JJisi IEpecesieHLEeB W3 YepHOObUIbCKON 30HbI. OCHOBHBIMU
CTPOUTENIbHBIMUA MaTepuasaMu ObUIM cojloMa U TJuHa. Bo3BeneHue Takux JOMOB OOXOAMUTCS
HaMHOTO JIeIlIeBJIE, OHU OE30MAaCHbI I OKPY)KAloIIeW Cpelbl U OTHEYCTONYMBBI, B HUX TEIUIO U
kompopTtHo. Iloxanmyi, TJIaBHBI HEJOCTaTOK TaKUX CTPOGHWH — HH3Kas BJaro- u
MOPO30CTOMKOCTh, HO €r0 MOXHO JIETKO YCTPAHUTh JOMOJIHUTEILHON BHEIIHEN 3aIIUTOM.

Pecypcocbeperxenre, OAMH M3 TJABHBIX BOINPOCOB «3EJICHOr0» CTPOMUTEIHCTBA,
MPUOPUTETHOE HAIpaBJICHUE OENOpYCCKOW HSHEPreTUKU. MMUHUCTEPCTBO apXUTEKTYphl U
crpoutenbeTBa PecriyOnuku benapych yke He HEpBbI Iojl 3aHMMAaeTCs BHEAPEHHEM B IPOILIECC
coopykeHusi 3maHuii dHeprodPpdektuBHbIX TexHomoruii. C 2014 1. BEIOMCTBO peryaupyer
OTEYECTBCHHYI0 HOPMAaTHUBHO-TEXHHUYECKYIO 0a3y, 4YTOOBI OHa COOTBETCTBOBAJa XOPOIIO
3apeKOMEH/I0BAaBIINM ce0sl eBPONENCKUM CTaHAapTaM.
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B Bbenapycu B 2007 roxy 6bU10 IOCTPOSHO U BBEJCHO B 3KCILTyaTanuio B MUHCKE TIepBOe
sHeprodddexTuBHoe 143-X KBapTHPHOE KUIOE 3/1aHUE, CIIPOCKTHpOBaHHOE Ha Oaze cepuu 111-90
KIIJI, yaensHEIH pacxos Tema Ha oTomieHne cocrasun MeHee 30 kBT u/m? B roa. ITo pe3ynbratam
OTBITHOM SKCIUTyaTalluu 3/1aHUSl B TEUYEHHE 2-X OTOMMUTEIbHBIX CE30HOB, Obla pa3paboTaHa
KomiuiekcHas  mporpaMma 10 IPOEKTHPOBAHMIO,  CTPOUTENBCTBY U PEKOHCTPYKLMH
sHeprodhPeKTUBHBIX KUIBIX J0MOB B Pecryonuke bemapycs Ha 2009-2010 rr. ¥ Ha MEpCIEKTUBY
no 2020 roma, yrBepxknaenHas IloctanoBnenuem Coera MunuctpoB Pecnybnuku bemapych ot
01.06.2009 r. B xone ee peaymzainuu pa3paboTaHbl HOBbIE HAYYHO-TEXHHUYECKHE U WHIKEHEPHBIC
pemieHus, oOecCHeyuBalOIIME NEPexoJ K MacCOBOMY NPOCKTHPOBAHUIO, CTPOUTENBCTBY U
PEKOHCTPYKIIUHU SHEProd(P(HEKTUBHBIX KUIIBIX TOMOB, HOBbIE THUIIOBbIE KOHCTPYKTHUBHBIC PELICHUS
HENPO3payHbIX OTPAKJAIOLIUX KOHCTPYKLUMH 3JaHUH C [OBBIILIEHHBIM CONPOTHBIIEHUEM
TEIJIonepeiaye, TUIIOBbIE TEXHUYECKUE PELICHHUs TEIUIOBOW  M30JSIUU  OIPAKIAOIINX
KOHCTPYKLUMHA IIpU PEKOHCTPYKUMU 3JaHUM CTapod MOCTpoMku. B mocimenyromem 1nox
pykoBojactBoMm nHctutyTa HUIITHUC aHamoruyHbie SKCIEpUMEHTAIbHBIC JOMa OBLIIM BO3BEIICHHBI B
Burebcke, T'omene, I'pomno. B 2016 roay mosBUIUCh eme Ooliee COBpEMEHHBIC
sHeprocOeperaromne AoMa, noctTpoeHusle ¢ npusiedenueM cpeacts OOH. Ilo ceoum mapamerpam
OHU COIOCTAaBUMBI C MTACCUBHBIMU JoMaMU. B sTom ke roay B benapycu Obuia nmpuHsTa HOBas
rocrporpaMma mo CTpoutTenscTBY *uibs Ha 2016 — 2020 roael. CormacHo KOTOpOW, B CTpaHe
IUTAHUPYETCS BBOJUTh MHOTOATAXKHBIE JKWJble JToMma KiaaccoB A+, A u B, ¢ nocreneHHbIM
nepexogom Ha kiaccel A+ u A. Ilo nmpornozam k 2020 roay B cTpaHe AOJKHO BO3BOAMUTHCS HE
menee 20 % oT 0bmiero 06bemMa KHITbsi C BRICOKUMH KJIaccaMu SHEProdPPeKTHBHOCTH.

Bonpmioit HHTEpeC MPEICTABIISIET co0oit 3KCHEPUMEHTAIbHBIN 00BEKT
«PecypconesaBucumeiii kBaptan «/lom Ilapk»», He nMmeronui anainoros B bemapycu. Kapran B
HECKOJIBKO JKWJIBIX JIOMOB OyzmeT caM ce0s oTaliMBaTh M OOECHEeUMBATh JJIEKTPUUYECTBOM,
CaMOCTOSITENIbHO AOOBIBATh BOJY U YTHJIM3UPOBATh Mycop. JJaHHBIN IPOEKT, peaqn30BaHHbIN 1axe
HAMOJIOBUHY, CIIOCOOEH CTaTh HACTOSIIIUM MIPOPBIBOM B 3KOCTpouTenbcTBe benapycu.

[lepBoe cepTuhUIIMPOBAHHOE «3€JeHOe» 34aHne B MUHCKE — MHOTO(YHKIHMOHAIHHBIN
koMmruiekc ['pymmel «['azmpom» — «l"asmpom llentpy». 3maHus kommiiekca OyayT OCHAILEHBI
COJTHEYHBIMHM OaTapesMHU U CUCTEMOM MOBTOPHOI'O HCIOJIb30BaHUS BOJbI. ATMOC(EpPHBIE OCaJKU
OyayT coOuparbCcsi, OUMIIATBCA M YXOAUTh Ha HYXAbl coopyxkeHus. Cucrema yrpaBlieHHUs
OTXO0JlaMU HalpaBjeHa HE TOJIBKO HAa COPTUPOBKY M O€30MacHyI0 YTHIIM3AIMI0 MYcCOpa, HO M Ha
npeJoTBpalleHue ero oopasoBanus. s oToreHus 31aHuil OyAyT UCHOIB30BaTh SHEPTUIO 3EMIIU
U TepMOaKTHBHbIE NMaHenn. OOBEKT HaMepeHbl CepTUGUIUPOBATE 110 MEXTYHAPOAHOMY CTaHIAPTY
«3eneHoro» crpoutenscrsay BREEAM.

PabGora Ham peanuzanmeill KOHLENUMU «yMHOro» ropona B bemapycu Bepercs yxe
HECKOJNIbKO JieT. OAMH M3 KIIOYEBBIX OTallOB HAa IYTH €ro CO3JaHus — IIEpeBOJ BCEX
MHOTOKBApTUPHBIX J0MOB B benapycu Ha texHosmornto GPON (BOJOKOHHO-ONTHYECKHE JTHUHHUH
cBs3u). Ceroass B benapycu mpouCXOAWT aKTUBHBIM NEPEXOJ] HA ONTUYECKUE JIMHUU CBSI3U, TaK
HazbiBaeMble GPON-TexHOJIOTHH. DTO TO3BOJIUT B MOJTHOM MEpEe YJOBJIETBOPUTH BCE 3aMPOCHI HA
ycayru TeneOoHHON CBsA3M, HU(PPOBOrO TEIEBUICHUS U NEpeayd JAaHHBIX, BKIOYAsh KOHIETIUIO
YCIYT «yMHOI'O» J0Ma, KOTopas yke€ paboTaeT B KOMMEPUECKOH HKCIUIyaTallud M I03BOJSET
yCTaHaBJIMBAaTh Pa3MYHbIC BHUJbl JIaTYUKOB, CUTHATIM3UPYIOIUX HOTPEOUTENI0, COOCTBEHHUKY
KHWIbSl O T€X WIM MHBIX MPOMCIIECTBUAX B €ro KBapTupe. CleayrolnmM 3TarnoM pa3BUTHS CTAHET
peanu3aiys KOHIENIUN «YMHOIO» TOpoja, KOTopas IO3BOJUT OOBEIUHUTH BCE HCTOUYHUKU
nH(popMaluK, HaxonAdlMecs Ha OOBEKTaX TpaKAAHCKOTO0 Ha3HayeHWs (B KBapTUpax, Ou3Hec-
LEHTpaX M MHBIX HEXWIbIX MOMEIIEHHX), C IeJbl0 oOecreueHus mepeiayu TeJIeMETpUH, ee
arperauuu u oOpabOTKH, a 3aTeM BBICTABJICHUSI KOMMEPUYECKUX PAaCU€TOB 3a T€ UM HUHbIE YCIYTH.

Takum  00pa3oM, BHEJpPEHHE KOHLEMNIMU  «3EJIEHOT0»  CTPOUTENIbCTBA  CO3JaeT
MPUHIMITUATIBHO HOBOE OOIECTBO, OPUEHTUPOBAHHOE HA 3/10pPOBbII 00pa3 JKHU3HHU, OTBETCTBEHHOE
notpelIeHne pPecypcoB, pPa3BUTHE 3SKOJIOT0-3KOHOMHYECKOTO YIPABICHHUS TEXHO-TPUPOJAHBIMU
CUCTeMaMHU B HMHTepecax Oynymux mokoJeHui. «O3eneHeHue» OeIopycCKO CTPOUTENbHON
UHAYCTPUM IIO3BOJIUT: YJIYULIMTh HKOJOTHYECKYI0 OOCTAHOBKY; YCHUJIHMTh JSHEPreTHYECKYIO
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6€3OHaCHOCTL; MOBBICUTH HHBCCTUIHWOHHYIO ITPUBJICKATCIBHOCTL; IMPOCTUMYJIHUPOBATH PA3BHUTHUC
OTEYECTBEHHOUN HAYKH.

3EJIEHOE CTPOUTEJIbCTBO B APXUTEKTYPE U I'PAJOCTPOUTEJIBCTBE POCCUN
B. Hopnyonasn

KueBckuil HALIMOHAIIBHBIN YHUBEPCUTET CTPOUTENILCTBA U APXUTEKTYPA
viktoriapoddubnaa9 @ gmail.com

B 1990 ropy aurnumiickoe BenoMCcTBO MO HCCIIEIOBaHUAM B CTPOMUTEIBCTBE CO34AJI0
TOOpPOBOJBHBII METO/A OICHKH 3KOJOTMYHOCTH 37aHui moj HazBanueM BREEM. Dkcneptbl
IPOBEPSAIN CYIIECTBYIOIIME 3JaHUs BenukoOpuTaHMM Ha SKOJIOTMYECKHE XapaKTePUCTHUKU U
CTUMYJIMPOBAJIN JIEBEJIONEPOB CIIE0BATh IPUHLIUIIAM COXPAaHEHUs IPUPOJHBIX pecypcos. Ilo3nnee
BREEM cTan MUPOBBIM CTaHIApTOM «3€JICHOI0 CTPOUTENbCTBaY. OOLIEnpru3HaHHOE ONpeieTICHUE
«3€JIEHOE CTPOUTENIbCTBO» TJIACUT, 4YTO O3TO BUJ CTPOUTENbCTBA M OKCIUTyaTalluu 3AaHUH,
BO3JEHCTBUE KOTOPHIX HA OKPYKAIOIILYIO CPELy MHUHUMAJIbHO, LENBIO SIBIAETCS CHUKCHUE YPOBHS
noTpeOICHNsT PHEPreTHYECKUX M MAaTEPUANBHBIX PECYpPCOB HAa MPOTSDKEHUH BCErO JKU3HEHHOTO
LUKJIa 3/71aHus. [J1aBHaAs 1elb «9KOCTPOUTENILCTBAY» — COKPATUTh OOIlee BIMSHUE 3aCTPOMKH Ha
OKpYXAWOIIYI0 cpexy u 3710poBbe JroAei. Jlocturaercs 310 Omaromaps 3¢deKTHBHOMY
HCIOJIb30BAHUIO SHEPTUU: BOJIA, JEKTPUUECTBO; COKPALIEHUIO OTXO0/I0B M BEIOPOCOB; IPUMEHEHUIO
9KOJIOTMUYECKU YMCTBIX CTPOUTENIBHBIX MAaTEPUAJIOB.

Cy1ecTByeT TpY OCHOBHBIX CUCTEMBI 9KOJIOTHYECKOH cepTU(UKaLuy 31aHui: OpUTaHCKas
BREEAM, amepukanckas LEED, nemenxas DGMB. Kaxaas u3 HUX y4UTHIBAE€T OMpPEIEICHHOE
YHUCIO KPUTEpUEB: OT 3HEProd3((HeKTUBHOCTH, SKOHOMHUHU BOJBI, MCIIOJIB30BAHUS 3KOJIOTMUYECKUX
MaTEepHaJiOB /IO 30POBbSl M OJIATONOIYYHs JKUATENEH WM paOOTHUKOB 3/aHUsS, KOJIWYECTBA
OTXOJIOB, 3BYKOBOIO M CBETOBOTO BIMSAHMS OOBEKTa Ha OKpyXKarouyrw cpeny. Kpome storo,
PEUTHHT YYMTHIBA€T HAllMOHAJIbHbIE OCOOEHHOCTHM U MECTHBIE CTPOUTENbHbIE CTaHAapThl. B
3aBHCUMOCTH OT KOJIM4YeCTBa 0alIoB, KOTOPOE MOIY4aeT TOT WJIM MHOM MPOEKT, eMy IPUCYKAAETCS
OIMH U3 Heckonbkux ceprudukaroB. [lo camoil nomymspuoit cucreme BREEAM B wMupe
ceptuduuupoBano 6onee 200 toicsu 3panuid, o LEED — oxomno 8 Thicsiy, no DGMB — wmenee
200 3panuit B ['epmanum u ABctpuu. B Poccum mepBble miarm K TakoMmy JE€BEJIONMEHTY ObLIN
caenanbl crnycts Jumb 20 ner mocne EBpombl. Ceromna B Poccnm ectb  HanuoHanabHas
ceprTuduKanms «3eleHble cTaHaapTb». OIHAKO HY)XKHO NOHUMAaTh, YTO BO MHOTOM TpeOOBaHUs
Oosee maAsIIMe, HEKEIU MEX/TyHapOAHbIE CTaHIAPTHI.

bonbmuM TONMYKOM [ pa3BUTHSL SKOCTpouTenbcTBa B Poccum crajma moAroroBka K
3umHuM Onumnuiickum urpam B Coun. B 2014 roay crofa Obliiv HarpaBlieHbl TeJIeKaMephbl BCexX
mupoBbix CMU, u umux Poccnn Hy)XHO ObUIO MOJHKMMAThH BO BCeX cTpaHax. Toraa YNHOBHUKHU
MNPUIIOKHUIN OOJbIINE YCWINS Ul YCIEUIHOIO BO3BEICHHE OJMMIMMCKUX OOBEKTOB, YTOOBI MX
KayecTBO MpPHU3HAIM BO BceM Mupe. To ke camoe KacaeTcsi U HOBBIX CTaJUOHOB K UYeMmuoHaTy
mupa 1o ¢yréony 2018. Ilocme Bo3BemeHuss Bcex craguoHoB B CouM W mpusiekainei
uHppactpyktypsl, ceprudukanuio BREEM mnomyunnu cpasy 10 o0bexToB, BKIHOYAsl daxe
OJIMMIIMICKYIO JIEPEBHIO M OTeNb Ha 157 HOMEpoB. Y KakJ0ro M3 HUX €CTh €AMHAs CUCTEMaA
yIOpaBleHUS KOMMYHUKALMSIMM, TIO3BOJIAIOIIAS B pa3bl d3KOHOMHUTH JJIEKTPOIHEPIHI0 U
MOAJEPKUBATh ONTHMAJIbHYIO TEMIEpATypy IOMENIEHHH. A Ha BOK3ale B Ajiepe naxe
YCTaHOBJIEHBI 3HEprocOeperaroIiye JamIibl, CTEKJIa U COJHEYHbIE MOAYJIM Ha Kphwime. Bce 3To
MO3BOJISIET SKOHOMHUTH Ha OOCIYKHUBaHUM 3JIaHHSI IPUMEpPHO 5 MIH. pyO. B roa. Hecmotps Ha ToO,
yro B Poccum ecth CcOOCTBEHHBIE CTaHAAPTHI IKOJIEBEJONMEHTAa, BCE K€ CaMOW MPEeCTUNKHOU
Harpagou g moaoOHoro poaa 3manmii octaercs cepruduxamuss BREEM wmu LEED. Camoe
nmepBoe U3 HUX — 3TO «rurnepkyo» B Ul «CkomkoBo», ¢ MHOXECTBOM HHHOBAIIMN, TaKUX KaK
reoTEPMaJIbHBIE HACOCHI JIS1 OTOIIEHUS U OXJIAXKIEHUS IIOMEIICHUH, COIHEYHBIE CBETOYJIOBUTEIN;

68


mailto:viktoriapoddubnaa9@gmail.com

cepTu(UKAThl MONYYHSIN OU3HEC-IeHTp «SIMoHCKU nom», oduc kommanuu «Siemensy», «Jlaxra-
LEHTP» U HECKOJIBKO OM3HEC-LIEHTPOB B CEBEPHOM CTOJIHIIE.

B Poccun oueHb Mano >KWJIOW 3KOHEABMKHUMOCTH (He Oomnee 30 KUIBIX KOMIUIEKCOB).
[TepBev KK, monyuusmum ceprudukanuo BREEM, cran « Tpuymd-nmapk» B Cankr-IlerepOypre.
IIpu ero CcTPOMTENHCTBE WCHOIB30BAIM BEHTHIUpPYEMble Qacaapl W3 3HEprocOeperarnmx
MaTepuasoB. B jkapy OHM COXPaHSIIOT MPOXJIany, a 3MMOi — Tero. CrenuanbHble JamIbl, TUQTHL,
JMATYMKW JIBMOKCHHS, BOJOIPOBOJHBIC KOHTPOJUIEPHl M JATYUKUA PETYJIUPOBKU TEMIIEPATypPhl
sKOHOMST kuiibliaM 40% pacxo0B Ha snekTpudecTBo U 30% Ha oTorsenue. Ho u sxuibe 3/1€ch He
camog JICIIEBOE - CTOMMOCTh CTYAHH 25 KB. M. HAYMHAETCSA OT 3,2 MIIH. PYO.

Henonynsipuocts «3enensix» XKK oOycrnapnuBaercs, mpex/ie BCero, IpakKTHUECKU MOJHBIM
OTCYTCTBHEM IPOU3BOAUTEIEH 3KOJOTMYECKH UUCTBIX CTPOMUTENIBHBIX MaTEpUajoB (CaHUTApHO-
TUTMEeHUYecKas SKCIepTr3a 00si3aTesIbHa I BCEX TOCCTaHIapTOB KOTOPBIE IOMYCKAeT MPeIeIbHOe
HAIMYME KaKUX-THOO KOHIEHTpAaLUWH, IS TOJYYECHHS JK€ ODKOJOTMYECKOro CepTH(HKATa,
MIPEABSIBISAETCS OOJIee MMPOKHUI CIIMCOK 00sA3aTeNIbHBIX TPEOOBaHUH).

Bricokue TeXHOJIOTUU B CTPOHUTENBLCTBE, puMep Oamnu «Denepamus» B MockBa-Cuth:
Crekna ¢ 3aMTON OT ynbTpaduoieTa, COXpaHSIOUMEe BHYTPH 3[JaHHs ONITUMANIBHYIO TEMIIEPATYpy.
HeoOpl4HOE pemieHre COCTOUT B TOM, YTO NMPU M3MEHEHUH TEMIEpaTyphl (JOIyCTUM, CKBO3HSKA),
ANEKTPOHUKA TEepeHanpaniseT M30BITOK TEIUIa, XOJoJa U3 APYrod YacTH 3/aHus, YCTaHOBJICHBI
CHelalIbHbIE TaTYUKH, PETYIUPYIOIINE IPKOCTh OCBELIEHHS B 3aBUCUMOCTH OT KOJIMYECTBA JIFOIeH
B [TIOMEILICHUH.

«YwmHubie ropoga» B Poccuu - pabora 1o coznanuto ux yxe uaer. [lepBoiii mar — u3ydeHue
MEXIYHapOJAHOTO OIbITa, Tak, MOCKBa MpuUriamaer 3apyO0ekHBIX apXUTEKTOPOB, KOTOpHIE
paccKa3bIBAIOT PO CBOM OTBIT CO3AAHUS MTOAOOHBIX arjoMeparuii.

Bropoii mar - mompiTka MOCTPOUTH MHUIOTHBIE MpoekThl. Co3nan MHHOMOMMC — mepBbIi
ropoj, TIJ€ 3a OCHOBY (YHKIIMOHUPOBAHMUSA B3ST MPUHIMUI ONOPbl HA COOCTBEHHbIE
MHTEJJIEKTYallbHbIE PECYPChl U KallUTal, T.€. CO3JaHbl TaKWe YCIOBHS, YTOOBI Tyda MPHUE3KAIH,
paboramm wu okuimm  npencraButenu UT cdeprr, Hampumep; CKOIKOBO, TaA€ TNPHUMEHEHBI
CHelHalbHble  apXUTEKTypHbIE U  TPAJOCTPOUTENbHBbIE  pereHus st (GopMUpOBaHUSL
MIPUBJIEKATEILHOM Cpe/ibl, B KOTOPOH JIt0ASIM ObUIO ObI KOM(POPTHO, 0€30MaCHO U UHTEPECHO KUTb,
CO3/1aBaTh MHTEIUIEKTYyaJdbHBIM KanmuTal. Takke MoCKBa pa3BUBAeT HANpaBlIeHUU LU(DPOBU3AIUU
MPOCTPAHCTBA: B TOpOJie cO3/JaHa Oofbiias cetb MNOKpeiTHs Wi-Fi U uHTemIeKTyalibHas
TPAHCIIOPTHASI CUCTEMA, UJET PAa3BUTHE CEPBUCOB sl HaceneHus B Buae M®PIL[ u snexkTpoHHOrO
MIPaBUTENLCTBA, Pa3BUBaETCs UHPpACTPyKTypa. BHUMaHue yaensercs TakoMy KUTENI0 Topoja, Kak
MeMnIexo/1: 01aroycTpanBaroTCs 00IECTBEHHBIE TPOCTPAHCTBA, OTKPHIBAIOTCS TTAPKH U 30HBI OT/IbIXA
- TIepBbIE 1Iary K smartcity, BO IJlaBe KOHLENIUU KOTOPOIo CTOAT MOTpeOHOCTH U KoMPopT. Takxe,
B KpacHosipcke, BnaguBoctoke 1 BopoHexe uayT paboThl: OT CTPOUTENBCTBA HOBBIX 3KOJJOMOB U3
JiepeBa /10 BHEAPEHHUS CUCTEMbl YMHBIX CBETO(QOPOB 10 INI0OATBHOrO MOJAXO0Ja B BHJIE CO3/IaHUS
MacTep-IJIaHa «yMHOTO TOPOJay.

Anexceit 1llenens cunTaeT, YTO «3€JIEHOE CTPOUTEILCTBO — 3TO, MPEXKJIE Bcero, Ooiee
3710poBast, KoMpopTHas cpena. «Takxke TaHHBINA TEPMHUH MOApazyMeBaeT 6osee KOM(POPTHOE MECTO
MIPOXKUBAHUS U, COOTBETCTBEHHO, O0Jiee 10poroe. YBbI, IOKa HET CTOJIBKO JIEHET, YTOObI BCE JOMA,
ropojia W TOCEIKH MOXXHO OBUIO Ha3BaTh 3e€JCHBIMU. BKIagpIBaTh JCHBIH B PEKOHCTPYKIUIO
OOBIKHOBEHHBIX JOMOB IO TPUHIUIY 3€JIEHOI0 CTPOUTENbCTBA MOXKET TOJIbKO Oorartoe
roCyJapcTBO WM ke Ooratblii ropos. Tak, MO OlleHKaM pa3HbIX CHENUAINCTOB, 00ECIIEYeHHOCTh HE
npesbimraer 10% oT HEOOXOIMMOW HOPMBI, K KOTOPOW HAI0 CTPEMHUTBCS TPU 3EIECHOM
CTPOUTENBCTBE, 3aTpaThl M COBIT MOCTPOEHHOIO HE BCEr/a SIBISETCA JOCTATOYHO OBICTPBIM U
BBICOKOITPUOBUILHBIM, YTOOBI MOXXHO OBUIO 4YacTh 3TOM NPHOBUIM TPAaTUTh HA HSKOJOTHIO.
BHenpeHue 3eneHbIX CTaHIapTOB OCTaHABIMBAET OTCYTCTBUE 3alIpOCa CO CTOPOHBI FOCY1apCTBa Kak
3aKOHOJATeNsl W TIIIYOOKOro MHTEpeca cO CTOpoHbl mokynateneil. Cpeau apyrux (akTopoB —
HEJOCTAaTOYHBIH YPOBEHb JI0XOAOB, OTHOCUTEIIBHO HEBBICOKAas CTOMMOCTb 3HEPrOpPECYpCOB,
CJIOKMBIINNCA MEHTAJIUTET U MHOroe Jipyroe. Ho Bc€ MOXKHO M3MEHHUTDH ropaszio ObICTpee - HauaTh
c cebs. PasgenbHbIl cOOp Mycopa, HCIIOJNB30BaHHE OBICTPOPA3IATalOMIUXCS I1aKeTOB IS
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MPOJYKTOB, MPUMEHEHHE YHEPrOCOSPEraroIInX JIaMIl, SKOHOMUS BOJBI M dJIEKTpodHepruu. Hauas ¢
TaKMX MPOCTBIX BEUICH, KOTOPBIC MO CHIIy KaXXKIAOMY, MOKHO U3MEHUTh TOT CaMbli MEHTAJIUTET U
COo3JaTh TOT CaMbli CIPOC, KOTOPBIM CeHWyYac OCTAHABIMBAET 3aCTPOMIIMKOB BHEAPATH
9KOJIOTHYECKUE CTPOUTEIBCTBO, a TOCYIapCTBO — SKOJOTUYECKUE CTAaHAAPTBD) - CYUTAET HKCIEPT.

AHAJIN3 TOPOJICKOI'O 3EJIEHOI'O CTPOUTEJILCTBA Y YCTOMUYNBOI'O PA3BUTHUS
JIun MuHyai
KueBckuil HallMOHANBHBIN YHUBEPCUTET CTPOUTENILCTBA U apXuTekTypa 964495616 @qq.com

Jns  o0ecriedeHuss yCTOWYMBOIO Pa3BUTUSL OOIIECTBA W YJIYYIICHHs KadyecTBa
IIPOU3BO/ICTBA JIIO/IeH, HEOOXOJUMBI UCCIIEI0BaHUsI B 001aCTH TOPOACKON apXUTEKTYphl, IPUHATHE
3G GEKTUBHBIX MEp U MOCTOSHHOTO COZICWCTBUSI CTPOUTENIBCTBY 3€JCHBIX 3/aHUI ropoja, 4To
CBeleT K MUHUMYMY pacTpaTy pa3IMYHbIX pecypcoB U 3((EKTUBHO CHU3UT Bpell, HAHOCHUMBII
OKPY’KAIOILEH CPelie BCEMU aCIIEKTAMH CTPOUTENIBCTBA.

['oponckoe 3eneHoe 3aHHE CIOCOOHO 3KOHOMHUTH BOAY, 3€MIII0 M SHEPIHIO BO BpeMs
WCTOJIB30BaHUs 3/1aHUs U 3()P(PEKTUBHO yMEHBIIATh Pa3IMYHbBIE 3arPSA3HEHUS] OKPYKAIOMIEH Cpebl,
4T00bI 3(PPEKTUBHO JOCTUraTh €U 3alIUTHl OKPYXarollell cpeabl; OHO MOXKeT 3(PPEeKTUBHO
UCIIOJIB30BATh MIPOCTPAHCTBO, CO3/1aBasi KOM(MOPTHYIO U 3[JOPOBYIO CpeAy OOMTaHMS AJIS JIFOAEH Ui
JOCTUKEHHSI YCTOMYMBOIO Pa3BUTUS KaK B apXUTEKType, TaK U B NPUPOAE. 3€JIEHOE 3/laHUE HE
TOJBKO BKJIIOYaeT B ceOs TepBOHAYANBHBIA 3€JIEHBIH JM3alilH ¥ IUIAHUPOBAHHE, HO TaKkKe
IIOJIHOCTBIO pEAIN3yeT 3€JICHYI0 KOHLEMIMIO B CTPOUTEIBCTBE, IKCILIyaTallud M CHOCE, a TaKXKe
CBOJUT K MHMHHMMYMY 3arpsi3HEHHE WU pacTpaTy pPECYpPCOB, BbI3BAHHYIO KaKIbIlM 3BEHOM B
TOpPOJCKOM 3JaHuH. B mponecce NpoeKTUPOBaHUSA U UCIIOJIb30BaHUS 3€JEHBIX 3aHUI OHU MOTYT B
MIOJIHOM Mepe MOTpeOIsITh MPUPOJHBIE PECYPCHl U MUHHUMHU3HPOBATh MCIOJIb30BAaHUE PA3IUUYHBIX
MaTepHaioB U METOJIOB CTPOMTEIbCTBA, KOTOPbIE HAHOCAT YIIEpO OKpyKarolei cpene. 3eneHbli
LBET B 3€JIEHBIX 3/IaHUAX - ATO HE IMPOCTO O3€JICHEHUE B IPOLIECCE CTPOUTENBCTBA OOJIBIIOrO
ropojia, 3T0 03Ha4YaeT, 4YTO IPUPOIHAS CpeJa He TOCTpajaia B MAKCUMaIbHO BO3MOXHOM CTETIEHU B
npouecce yueObl, paboThl U KU3HU Jtojed. [IpoekTHupoBaHUS TOPOACKHMX 3€JIEHBIX 3/IaHUN He
TOJIBKO MOJHOCTHIO OTPaKaeT KOHIEMIHUIO TPOEKTUPOBAHUS HHEProcOCpeKeHNss M 3allUThI
OKpY’KaroIllel cpesbl, HO TakKe BKIIOYAET B ce0sl KOHLEMIUI0 TapPMOHUYHOIO COCYIECTBOBAHUS
3/1aHUM ¥ KOHLIETILUIO KU3HEHHOTO LIUKJIA.

['opoackue 3eneHble 37/aHUsl UMEIOT XapaKTEPUCTUKH BOIOCOEPEKEHNS, SKOHOMHUH 3EMJIH,
HSKOHOMHM MAaTepHaliOB, SHEProcOepekeHHsl M 3alIUThl OKpYyxkawomei cpensl. Heobxonumo ¢
HAayYHOM TOYKHM 3pEHHUs OpraHM30BaThb MaKET 3/1aHus, 4YTOObl CBECTM K MHHUMYMY YIIEpO
OKpy>Karolel cpezie U 3aHsATHe o0padaTbiBaeMoil 3eMJIn B MpoLecce MPOEKTUPOBAHMS MaTEpUAIIOB,
HCIIOJIb30BaTh BBICOKOKAUYECTBEHHBIE BOJOCTOMKHME W M3OJSLUMOHHBIE MaTepuaibl, YTOObI
COXpPaHHUTh 3JJaHWE COJIHEYHBIM IpPU IPOEKTUPOBaHMU. HHTENIeKTyallbHOE OOOpYAOBaHUE U
OTONUTENIbHOE O0OpPYJOBaHME B 3/1aHUU JOJDKHBI OBITh MPaBWIIBHO YCTAaHOBJIEHBI, a BpeMs
UCTOJb30BaHUS JIOJDKHO OBITh pPa3yMHO OroBopeHo. [Ipym NpOeKTUpOBaHMM OCBEIICHUS
HeoOXoMMO BbIOMpATh MPUOOPHI JUIS 3€JIEHOTO OCBEIICHMs, Takhe KakK 3HeprocOeperaroiue
namrbl. [IpOeKTUPOBIIMKM MOTYT BHEIPATH COBPEMEHHOE BojocOeperaroiiee o0OpyroBaHHE U
o0opynoBaHue s peUUPKYIIALNUN BOABI M BKIKOYATh 3TO 000pyA0BaHKE B OOLINIT 1H3aifH TPOEKTa,
TpeOys, u4TOOBI MepcoHaN pabdoTal B CTPOrOM COOTBETCTBUU C NPOCKTHBIMH CTaHIApTaMU U
TpeboBaHusAMU. UTOOBI 3PPEKTUBHO YMEHBIIUTH KOJIUYECTBO OETOHA, UCIIOJI3YEMOr0 B MPOEKTE,
IIPOEKTUPOBIIMKH TAK)XKE JOJDKHBI CIIEOBATH 3€JIEHBIM IPHUHLUIAM U NPUHIUIAM YCTOWYMBOTO
pa3BUTHSA, YTOOBI ONTUMHU3UPOBATH cocTaB OeToHa. CTpemsich MaKCUMMU3UPOBATh KauecTBO OETOHA,
MOXHO 3((EeKTHUBHO JOCTHYH LEIM 5SKOHOMUHU BOAHBIX pecypcoB. Bo Bpems mporecca
MIPOEKTUPOBAHMS MPOEKTUPOBIIUK JOJKEH TaKXKe IOJIHOCTbIO YUYMTHIBATh MPUPOJHYIO CpEeny U
YeJI0BEYECKHH (aKTop, U MAKCUMAJIbHO MOAEP)KUBATh NEPBOHAYAIBHBIA TU3aliH U PerHOHAIbHbIC
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O0COOEGHHOCTH  TpPH  BBINOJHEHHMH  COOTBETCTBYIOLIErO  MpoeKkTa. Jisi ~ MUHUMHM3HpPOBAHUS
HKOJIOTUYECKOr0 yIepOda TOpOJCKUM 3€JCHBIMH 3/1aHUSM, MPOCKTHUPOBIIUKU JOJKHBI M30€rath
MPOEKTHUPOBAHUS KPYITHOMACIITAOHOTO TPAKAAHCKOTO CTPOUTENHCTBA. MHOTOKpaTHbIE IPOBEPKU
BCEX MapaMeTPOB MPOEKTa TAKXKe HEOOXOAUMBI JUIsl o0ecredeHnss TOYHOCTH JaHHbIX. Heobxonumo
CTPOTO PACCUUTATh BBICOKOA(P(PEKTUBHBIE OCTOHHBIE M CTAJbHBIE CTEP)KHHU, HCIIOJIb3yeMbIE B
IIPOEKTaX 3KOJOIMYECKOI'O CTPOUTENBLCTBA, YTOOBI N30€KaTh OTXOJI0B CTPOUTEIbHBIX MAaTE€pHUaoB,
YTUIN3ALHUI0 HMMEIOUIMXCS OTXOJOB UM CTPOro KOHTPOJUPOBAaTh KOJUYECTBO 3aKylaeMbIX
CTPOUTENIbHBIX MaTepuasioB. CTpouTenbHas €JUHULA, KOTOPas 00bEAUHAET JEMOHTAX, YCTAaHOBKY
U TIPOM3BOJICTBO, JIOJDKHA OBITH MOCTpOEHA. IIpu MpOeKTHpPOBAHWMU TOPOJACKHUX 3E€JIEHBIX 3JaHUN
IIEPCOHAJI IOJDKEH YYUTBIBATH BCE ACIIEKTHI U CIIEI0BAaTh OPUEHTUPOBAHHBIM HA JIIOJEH MPUHIIMIIAM
MPOEKTUPOBAHHUS, YTOOBI MAKCUMU3HPOBATH 3((HEKTUBHOCTH UCIIOIB30BaHUS PECYPCOB B MPOIIECCE
crpoutenbeTBa. [ 3((HEeKTUBHOCTU NMPOEKTUPOBAHMS T'OPOACKHMX 3€JCHBIX 3JaHMH, MepcoHal
MOXET BHEAPUTH TMEPEAOBble HMHCTPYMEHTHI M OOOpYAOBaHWE Ui TNPOCKTUPOBAHUS, U
UCIOJIb30BAaTh HOBBIE W3MEPUTENbHbIE MHCTPYMEHTHI A 3((HEKTUBHOIO U OBICTPOro M3MEpEHUs
CTPOUTENBHOM Miomaaku. lcrnonb3oBaHUE COBPEMEHHOIO 3JEKTPOHHOIO O0OpYIOBaHMS JUIS
IIPOBEICHUST MOJPOOHBIX PAacyeTOB 10 COOTBETCTBYIOUIMM IapaMeTpaM M IOCTPOCHUS MOJENU
«3€JIEHOr0» 3[aHUSl C MOMOLIBIO AJIEKTPOHHBIX KOMIBIOTEPOB JJiI BCECTOPOHHETO TECTHUPOBAHUS
OCYLIECTBUMOCTH M HAy4yHOIO XapakTepa TOpOACKHMX <3eJeHbIX» 3aaHuil. Ilpu BbIOOpE
IU3allHEPCKUX MaTephalioB, MaTepuallbl BOKPYI 3[JaHHUsS JOJDKHBI BbIOMpAaThCcsi B MaKCHMalbHO
BO3MOXXHOH CTETIEHH, YTO HE TOIBKO MAKCUMHU3UPYET OCBOEHUE PECYPCOB B PETHOHE, HO U CHUXKAET
CTOMMOCTb PECYpPCOB B IIPOLECCE TPAHCHOPTUPOBKHU. IIpOEKTUPOBIIMKHA TaKKe JIOJIKHBI
paccMOTpeTb BO3MOYKHOCTh IE€pepabOTKU HEKOTOPBIX CTPOMUTENBHBIX MAaTEpUaioB, KOTOpHIE
MEHBIIE MOBPEXKJIAIOTCSA, MEHBIIE 3arps3HAIOT OKPYXKAIOLIYI0 Cpely U HMEIT 0ojiee BBICOKHE
II0Ka3aTeIN BOCCTAaHOBIICHUS.

B mpouecce mpoexkTHpoBaHUs JKWIBIX 3JaHUM COOTBETCTBYIOLIMM IIEPCOHAI MOXKET B
IIOJIHOM MEpe MCIOIb30BaTh PECYPCHI, TAKUE KaK JTOKJb U COJIHEUYHBIN cBeT. biaromaps pazymHoU
KOHCTPYKLIUU U YCTPOMCTBY MOTPEOIEHUE BOJHBIX PECYPCOB U PECYPCOB 3JIEKTPOIHEPTUU B KU3ZHU
u paboTe moned MOXXeT ObITh CBEJCHO K MUHUMYMY. I[Ipu NMpOeKTUpOBaHMM 3KOJIOIMUYECKOTO
3laHUsl MPOEKTHUPOBLIMKU JOJDKHBI BBIOMPATh PpPECcypcbl C  BBICOKOM 3(P(PEKTUBHOCTHIO
UCMOJb30BaHUs, KOTOPble MOTYT 3()(EKTUBHO YMEHBIIUTh KOJIMYECTBO MCIOIb3YyEMBIX PECYpPCOB,
TEM CaMbIM 3HAUYMTEIBHO 3KOHOMS 3aTpaThl Ha CTPOUTENIHCTBO. B TO ke BpeMms, NeperoBble
METOABl CTPOUTEIbCTBA JOJDKHBI MCIIOJIB30BaThCs, YTOOBI MaKCHUMHU3HUPOBaTh 3((HEKTUBHOCTH
WCIIOJIb30BAaHUS PA3JIMYHBIX PECYpPCHBIX MarepuanoB. [Ipy NpPOEKTHMPOBAaHUM BBl JIOJKHBI
aJIeKBaTHO BBIOMPATh pa3InYHbIe MaTEpUAIIbl 10 BO30OHOBISIEMBIM pecypcaM, UTOObl YMEHBIINTh U
OTPaHUYUTh HEBO30OHOBIIIEMBbIE pecypchl. B mporiecce MpoeKTHpoOBaHMs, 3allUTa OKpYKaoLIEe
Cpeabl JOJKHA OBITh BKIIIOYEHA B MPOEKT, U UCIOJIB30BAHNE CTPOUTEIBHBIX MaTEpPHANIOB, KOTOPHIE
BIIMSAIOT Ha 3JI0POBBE JIIOJIEH, MOJDKHO OBITH BHIOpAHO, YTOOBI YMEHBIIUTH 3arpsi3HEHHUE U yIepo,
IIPUYMHEHHBIN 3/1aHueM. Jln3aliHepsl Takke JOJDKHBI IOCTPOUTH BOKPYT JA0Ma KPYIIHBIE 3€JICHbBIE
nosica, 4ToObl YJAy4YIIMTh KauecTBO CaJ0OB U PEK, 4YTOOBl CO3/1aTh 3€J€HOE >KU3HEHHOE
MIPOCTPAHCTBO, KOTOPOE MOXKET 3PPEKTUBHO YIYUIIUTh KAYECTBO Cpeibl OOUTaHMS JTHOAEH.

UYrobsl 00ecneunTh YCTOWYMBOE pa3BUTHE OOLIECTBA U MOCTOSHHO YJIy4yllaTh KauecTBO
MIPOM3BOJICTBA JIIO/IEH, COOTBETCTBYIOLINE COTPYAHUKU JTOJDKHBI YCHIINTh UCCIIEA0BaHMs B 00JIacTH
TOPOJICKON apXHUTEKTYpBl, a 3aTeM MPHUHATH Pl 3Q(PEKTUBHBIX Mep AJIsi OCTOSIHHOTO CONENUCTBUS
CTPOMTENBCTBY 3€JEHBIX TOpOACKMX 374aHMi. IlogBoms uTOr, MOKHO CKa3aTh, YTO B IIpoliecce
pa3BuUTHA TOpoja OBbUIM peain30BaHbl MAacHITAOHbIE CTPOUTENIbHBIE IMPOEKTHI, INIABHOM IIEJBI0
KOTOPBIX SIBJIIETCS] IOCTOSIHHOE Y/IOBJIETBOPEHHE MOTPEOHOCTEN JII0ACH B apXUTEKType U CO3JJaHHe
0ojee KauecTBEHHOM cpelapl OOMTaHMs As JroAei. B mpolecce TpaJulMOHHOTO TOPOJCKOTO
MPOEKTHUPOBAHUS U CTPOUTEIHCTBA COOTBETCTBYIOLINE COTPYIHUKHU HE YIENAIN O0Nbllle BHUMAHUS
MOTPEOJIEHUIO PECYPCOB, YTO 3aCTaBJISUIO TOPOACKUE 3aHUs TPATUTh Ooublie pecypcoB. [Ipunnmas
(dakTopsl Ha 3Tarne NPOEKTHPOBAHUS M IMPHUMEHSS MEpelOBble TEXHOJIOIMU CTPOUTENILCTBA JUIS
MIPOEKTUPOBAHMS HKOJIOTUYECKH YHUCTBIX 3/1aHUM, MOYKHO MaKCHUMHU3MPOBaTh OOLIUI YpOBEHBb
MPOEKTUPOBAHUSA, IPPEKTUBHO COKPATHTh IMOTEPH PECYPCOB B MpOIlECCE CTPOMUTENHCTBA. ITO
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OoJbIIIe COOTBETCTBYET TEME PA3BUTUS SHEProCOEPEIKEHHS M 3aIUTHl OKPYKAIOIICH, 3aKJIaabIBast
OCHOBY JUJIsl YCTOHYMBOTO pa3BUTHS TOPOJCKUX 3€JIEHBIX 3[aHUH.

GREEN BUILDING IN ARCHITECTURE AND URBAN PLANNING IN TURKEY
Ulas Yyldyz
Kyiv National University of Civil Engineering and Architecture ulas739 @ gmail.com

It promises to be the first time in Turkey the green architecture and application migration;
Approximately 1970 we find concrete examples of ecological architecture in the world, while
Turkey in the 1990s, architects and environmentalists have begun to enter the agenda, and work has
begun seeking applications for facilities. These thoughts are a result of the Istanbul Habitat II
Conference on Human Settlements UN-collected and theoretical foundations were laid for
ecological architecture in Turkey. But unfortunately, the first breakthroughs failed to provide the
expected return and until 2000s, green architecture became the working area of a limited audience.
The main reasons for this are:

1. Largely be seated sensitivity towards environmental awareness and climate change in
Turkey,

2. Existing green architectural projects develop in more eco-village and similar forms, is
more marginal and independent of the social structure. In addition, sustainable studies that are
suitable for today's settlement concept, that will accommodate large populations, appeal to the
upper income group,

3. Failure to find enough support architects and academics can reveal ecological design in
Turkey, can be shown. But despite everything, the way of green architecture has made significant
progress over the last 20 years in Turkey and its wider, has found a comfortable working
opportunity. In addition to independent organizations, projects with larger visions have increased
and appealed to more people.

As a result; Compared with international standards of green architecture in Turkey should
record any serious progress. But this; does not mean that the site. Sustainability studies in
architecture continue to progress with greater acceleration than before. Turkey's first National
Green Building Certificate of launch took place at the summit. The International Green Buildings
Summit, organized for the third time in 2014 by the Association of Environmentally Friendly Green
Buildings (CEDBIK) to lead the green transformation of the construction sector, took place at Lift
Kirdar Congress Center on 20-21 February 2014. In the past years, the Summit hosted many
international and Turkish valuable speakers and approximately 1000 participants. Moderated by
Coney Ozdemir, 40 sessions took place throughout the summit in 2 main halls and parallel halls.
Turkey's first National Green Building Certificate of launch took place at the summit. Another
important event at the Summit was the launch of the National Green Building Certificate. Systems
that evaluate buildings and settlements according to their environmental impact play an important
role in the targeted green transformation process. At the previous Summit, TC.

Ministry of Environment and Urban Planning of the speed of the protocol signed after the
work of the National Green Building Certification, Turkey's aim to support sustainable
development. All details of the Green Building Certificate system, which has been formed with the
participation of more than 100 academicians, institute representatives, companies and NGOs and
ongoing pilot projects, were announced at the Summit. "Green Schools" Turkey leg of the project
was presented at the 3rd International Green Building Summit. Turkey Green Transformation leader
CEDBIK has added a new one to its awareness raising activities conducted so far and the Cape
Town World Green Building Council Congress on "GREEN SCHOOLS" by signing the agreement,
including Turkey, the project was put between the 29 countries. The Green Schools Project is an
international multistakeholder project based on providing students with education in healthy, safe
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and more efficient buildings. The aim of the project is to contribute to the education of healthier
generations who are educated in healthier buildings, thus achieving academic success. CEDBIK
Chairman of the Board Duygu Erten, October 18, 2013 as CEDBIK in participating in the signing
ceremony in Cape Town were thrilled to be a part of this international initiative and said they will
open the way for the green transformation in the education sector by the leadership in Turkey in this
regard. Turkey's first DGNB Certified Project: Quasar Istanbul TOKI subsidiary of Real Estate
Housing REIT owned by Quasar developed by the old Liquor Factory Viatrans-Meydanbey Joint
Venture land in Mecidiyekoy Istanbul, DGNB (Deutsche Gesellschaft for Nachhaltiges Bauen)
Gold pre-certification area was the first project in Turkey. Unlike other Green Building
certifications, social and economic criteria are taken into consideration and DGNB Gold certificate
needs to be scored higher than LEED Platinum and BREEAM Excellent. Certification process
carried out by TURKECO, the project will provide an exclusive residence life focused on quality of
life with the comfort of a new 5-star hotel brand.

The old Liquor Factory building and the city garden in front of the project will be
implemented as a new international culture, art and fashion center. The project is planned to be
completed in the first months of 2015. 54 thousand square meters parking lot, 25 thousand square
meters’ hotel, 55 thousand square meters housing, 25 thousand square meters’ office, 14 thousand
square meters will consist of commercial units and a total of 184 thousand square meters of the
project will be built on the back side of the Liquor Factory will be two towers of 40 st. The project
will include 400 residences and will mainly include 2 + 1 and 1 + 1 apartment types.

GREEN BUILDING CERTIFICATION SYSTEM IN AZERBAIJAN
Akbarova Samira Misirkhan
Azerbaijan University of Architecture and Construction sqiom @ yahoo.com

One of the practical tools for eco-development of the construction industry is certification
systems or rating systems for assessing the performance of a property at the design, construction
and operation stages. In other words, this is an assessment of the level of compliance of an object
with certain cmreiekrcemmr standards, allowing it to officially be an object of green construction,
certified according to one of the existing systems. A diversified structure of certification systems
that takes into account various criteria makes it possible to evaluate the resource efficiency of a
building to provide its inhabitants with an appropriate level of comfort and functionality. At the
same time, the level of the certificate awarded depends on many factors, including the quality of the
indoor environment of the premises, the technologies used and innovations during construction,
materials, etc. Graduation of certificates allows to classify and compare buildings according to their
energy efficiency level. Certification helps to achieve the goals set by the state in the energy sector,
namely, reducing energy consumption in buildings. Certification system AZERI GREEN ZOOM
will be discussed in the article.
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Fig.1. Hotel Fairmont Baku certified by AZERI GREEN ZOOM

The task of increasing the energy efficiency of civil engineering construction projects is
one of the priorities for Azerbaijan since the introduction of innovative engineering solutions helps
to optimize energy resources and increase the level of environmental friendliness of real estate,
reduce financial costs. The Azerbaijan Green Building Council (AzGBC) developed AZERI
GREEN ZOOM environmental certification system for buildings in the country. The first building
certified to this standard is the Fairmont Baku Hotel (figure 1). The new standard is based on the
American LEED and Russian GREEN ZOOM. Hotel Fairmont Baku is located in the Flame
Towers skyscraper in the capital of Azerbaijan. Based on the certification results, the hotel was
rated 71 out of 90. According to the energy modeling results of the facility, the Fairmont Hotel
consumes approximately 23% less energy compared to the ASHRAE standard building. Experts
have developed for the hotel about ten energy-efficient solutions that provide great savings for both
the hotel and the entire high-rise complex as a whole. The sequence of processes through which
certification of the building passes from initiation to completion (figure 2). Categories and
appropriate weights in AZERI GREEN ZOOM are: indoor environment quality, energy efficiency
and reduction harmful emissions in atmosphere, water efficiency, site ecology, site location and
linkages and transportation, materials and waste management, innovations, local issues, analysis of
the project on the design level.

The following major energy-efficient measures and state of the art technologies that were
used in the hotel Fairmont Baku are:

. apply of local certified construction materials;

. apply of energy-efficient glazing with low heat transfer coefficient about 1,1
W/(m?*K);

. use of efficient engineering installations;

. provide by climate control system;

. supply air conditioning system by heat recovery with energy- efficient coefficient
0.75;

. use of fourth generation VRV system for cooling;

. use of heating boilers for heating technologies with energy efficiency more than
90%;

. apply of energy-efficient elevators;

. provide efficient LED daylight with lifespan 34000 hours;

- use of artificial lighting with detection sensors;

. apply of parking fan control by CO sensors;

. use of energy-efficient water fixtures.

All energy-efficient measures have been reduced operation cost by 26% in comparison
with standard building.
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Fig. 2. Sequence of certification processes of AZERI GREEN ZOOM

In order to conserve natural resources for future generations today, it becomes obligatory
to develop the national certification system further. Although it is one of the ways to design energy-
efficient eco- friendly buildings Green building certification process in Azerbaijan is undergoing
very slowly. There is significant potential for developing energy-efficient construction.
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CEKIIA 3. EHEPIOE®PEKTUBHICTD bY/IIBEJIBHUX IIPOEKTIB

EHEPIOAYUT BYJAIBJII IK OCHOBA 3ABE3IEYEHHS il EHEPTOE®EKTUBHOCTI
I.K. Tonoposcbkuii!, 1.O. Ocranenko?
I"°KuiBchkuii HallioHATbHUH yHiBEpCUTET GYIiBHUIITBA T4 apXiTeKTYpH

3rinno 3akony VYkpainum «lIpo eHeproz0epexeHHsS»  €HEpreTHuyHe  OOCTEe)KEHHS
(eHepreTMYHUM ayAuT) - BU3HAYEHHS €()EKTUBHOCTI BUKOPUCTaHHA IAJIMBHO-EHEPreTMYHUX
pecypciB Ta po3poOJeHHS peKOMEHAIiid moao il moiimmeHHs. B Oarathox kpainax €Bpomwu
Ipolesypa €Heproayauty € oOOB'SI3KOBOIO JJIsi OTPUMAaHHS €HEpreTUYHOro mnacrnopra OymiBial —
JIOKYMEHTA, IKHH MICTHTB MPOEKTHI JaHi MO TEIUI03aXUCTy Oy/iBIi, BiIOMOCTI PO HOro (akTu4He
E€HEPrOCIOKMBAHHI 1 CIY)XHTh MIATBEPIPKCHHSAM BIAMOBIIHOCTI €HEproeeKkTUBHOCTI 00'ekTa
YMHHUM HOPMaM.

[luTaHHSIMH EKOHOMIYHOI OIIHKK 3aXOJiB II0JI0 IIJBUIIEHHS EHEProeeKTUBHOCTI
00’€KTiB BUPOOHMYOTO Ta HEBUPOOHUYOTO NMpHU3HadeHHs 3aiiManucs C.AnToHeHko, B. Bpurinesuy,
I. BaxoBuu, A.JloBrantok, A. Jlomincekuii, T. Kamenko, C. Cyxonons, B. Jlip, A.MakcumoB Ta
iHmi. B HasBHINA JiTepaTypi BHCBITICHI NUTAaHHA WiJABHIICHHS €HEPreTUYHOI e(EeKTUBHOCTI
KHUTJIOBOTO T'OCHOJAPCTBA, METOAM EKOHOMIUHOI OLIHKM 3aXO[iB 100 €Heproz0epexeHHs
00’€KTiB BUPOOHHYOTO Ta HEBUPOOHUYOTO MPU3HAUCHHSI.

Eneprernuna edekTuBHICTH OyIiBAI — BIACTUBICTH OyaAiBIi, I KOHCTPYKTUBHUX
€JIEMEHTIB Ta IHKCHEPHOTO 00JaJIHaHHS 3a0€e3MeuyBaT MPOTATOM OYiKYBAHOTO KHUTTEBOTO IHKITY
miei OyniBmi moOyTOBI MOTpeOM IIOJWHU Ta ONTUMAIbHI MIKPOKIIMATUYHI YMOBH JUif i
nepeOyBaHHS (IIPOKMBAaHHS) Y TNPHUMIMIEHHSIX TakKoi OyaAiBIi TpH HOPMAaTHUBHO JOMYCTHMHX
(onTHMaNbHHUX) BUTpPAaTaxX EHEPreTMYHHX pEeCcypciB Ha ONAJEeHHS, OCBITJIEHHS, BEHTHWIALIIO,
KOH/IMIIFOBaHHS TOBITPsI, HATPIBaHHS BOJM 3 YpPaXyBaHHIM MICIIEBHX KJIIMATHYHUX YMOB.

[Tin yac BuU3HaYEHHS eHEPreTUYHOI e(heKTUBHOCTI OyAiBeIb HEOOX1JHO BPaXOBYBATH:

- MICIIEB1 KJIIMaTUYH1 YMOBH;

- (GyHKILIOHATBHE MPHU3HAYEHHS, THII, apXiTEKTypHO-IUIaHYBaJbHE 1 KOHCTPYKTHBHE
piteHHs OyaiBii;

- reOMETPHUHI, TEIUIOTEXHIUHI Ta €HepreTUYHI MOKa3HUKHU Oy/IiBIi;

- HOpPMAaTHBHI CaHITapHO-TIT1€HIYHI TapaMeTpu MIKpPOKJIIMATy MIPUMILIEHb OyaiBIIi;

- JOBFOBIYHICTh OTOPOKYBAIbHUX KOHCTPYKIIHN M yac eKcrutyarauii Oy IiBiii;

- MOKa3HUKHM €HEePreTUYHUX XapaKTePUCTUK 1H)KEHEPHOTo 00J1aTHaAHHS.

[lepenik eneproszOepirarounx 3axo[iB, L0 MPOMNOHYIOTHCS O BHUKOHAHHS, (OPMYIOTHCS
IIpU MPOBEACHHI 00CTEKEHb, aHaNi31 BUXIJHUX JAHUX Ta IPU PO3poOIl eHepreTUYHOro mnacrnopTa
Oyxisimi. [lepenik 060B’A3KOBUX 3aX0/1B 3 MiJIBUILEHHS €HEProe()eKTUBHOCTI Oy/AiBENIb BKIIOYAE B
ce0e 3axoau 3 TEPMOMOJIEpHI3allli OropojKyBaJbHUX KOHCTPYKIIH, NEPEeKPUTTs, IOKPIBII,
BIKOHHHUX Ta JBEPHUX IPOPI31B TOLIO.

VY nockoHaneHHs Oy/iBellb BKIIIOYAE 13011110, BCTAHOBJICHHS MOJIBINHUX BIKOHHUX paMm Ta
nBepel, eHeproe@eKTHBHY CHCTEMY  KIIMAaT-KOHTPOJIIO,  TEIUIOBIAOMBAaIOYYy  MOKPIBIIIO,
eHeproepeKTHBHI HarpiBaydi BOJIM Ta 1HIII 3aX0/IH.

OCHOBHUMH NPUYMHAMHU BUCOKOTO PiBHS CIIOXKMBAHHS TEIUIOBOI €HEpTii y OyauHKaxX € Te,
I10 TEIJI0 BUXOAUTH:

- yepe3 BEHTWIALII0 (Y CydyacHUX OyAMHKaX TPaAULIMHUX KOHCTPYKIIH TaKUM YHHOM
BuxoauTh 30- 40% Tera);

—  BikHa 1 aBepi (10 30% 3araabHUX TEIIOBTpPAT OYIMHKY, Y JAesIKUX OyJUHKaX HaBiTh
OinbIIe, TaK SK PO3Mip BIKOH BH3HAYAIOTh, KEPYIOUHCh HEpAlliOHAIbHUMU HOPMaMH HMPUPOIHOTO
OCBITJIEHHS Ta apXITEKTYPHOIO MOJIOIO, SIKa MPUMIILIA IO HAC 3 KPaiH 13 OUIBII TEIJIMM KJIIMAaToOM);

— 3oBHimHI cTiau ( 15-20% temna);
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— MOKPIBIIO (110 25% Tera);

- MiJIOTy Ha TPyHTI (PO3MOBCIO/DKEHE DPIlICHHS y OyauHKax 0e3 miaBainy, MpH
HEJIOCTAaTHIN TEIUI0130J1A1111 MOYKe TpU3BeCTH 10 BTpaT 5-10% Ttema);

—  MOCTHKH X0JIo1y, a00 TepMidHi MOcTUKH (01151 5% Terua).

B naniit po6oTi NPOMIOHYETHCS PO3TISIHYTH 3aCTOCYBaHHS €HEProe(heKTUBHUX TEXHOJOTIH
Ha MIPUKJIAl yTeIJICHHS MOKPIBIIi Ta CTiH.

VYTemneHHs naxy rapaHTye MEHIIEe BUTPAT Ha OMAJIOBAIbHY CHUCTEMY Ta OUIBIIUN CTPOK
eKCIUTyaTarii TerIoi30/SIiiHOT KOHCTPYKIlli. ['0loBHE B yTeIUIEHHI Aaxy — 1€ NpaBHIbHHMA
Matepian. XOpOoHIMM TEIUIOI30JAIMHUM MaTepialoM JUIs IJIaCKUX JaXiB € BCIIHEHUU
MHOMOJIypeTaH, TIHOIUIACT, CKJIOBOJOKHO, MiHEpaJlbHa BaTa IIiJIBUIICHOI JKOPCTKOCTI Ta
eKCTpyI0BaHUH miHoMmoMicTUpoIl. L{i MaTepiany rapanTyroTh BIACYTHICTh KOHJCHCAIlIl B XOJIOAHUHN
Mepio POKY.

Sk 1y BUMAAKy 3 HEMPO30PHUMU KOMIOHEHTAMHU OTOPOKYBAIBHUX KOHCTPYKIIiH Oy/IiBeib
(cTinH, maxy, MajoTH), CKJIIHHS (BIKHA) TAKOX € OJTHUM 3 OCHOBHHX JIXKEPEJ BTPATH TeIlia Oy/IiBIIetO
— npubausHo 30%. Tomy BcTaHOBIEHHS €HEProe(eKTUBHUX BIKOH TaKOX IPHU3BOIUTH [0
ICTOTHOTO 3MEHILIEHHS PiBHSI TEIUIOBTPAT, 3MEHIIY€E MOBITPOIIPOHUKHICTD OYAIBII, Kpallle 3aXHIlae
BiJl 30BHIIIHBOTO IIyMy. J{01laTKOBa TEIUIOBA 130JIA1lis BIKOH a00 1X 3aMiHa Ha Cy4acHi CKJIOTIAKEeTH
MOJKe MIJBUIINTU TEMIEpaTypy y npuMiiieHHi Ha 4-5 °C.

[TigBuieHHs eHepreTHYHO1 ePEeKTUBHOCTI Oy/AiBeNb 3a0€3MeUyEThCS MIITXOM:

- TepMOMO/IepHi3alii Oy/iBi;

—  BUKOPHUCTaHHS MICLIEBUX Ta BIJIHOBIJIIOBAHUX/aJIbTEPHATUBHUX JPKEPET €HEepril;

—  IIABMIIEHHA  C€HEPreTMYHoi  e(QEeKTUBHOCTI CUCTEM  ONAJIEHHS, TIapsdoro
BOJIONIOCTaYaHHsI, BEHTUJIALI1, KOHAUIIOHYBaHHS Ta OCBITJICHHS,

—  BCTAaHOBJICHHS OyJIMHKOBHX 3aCO0IB OOJIIKY Ta PEryJIIOBaHHS CIIO)KMBAHHS MAJTHBHO-
CHEepPreTUYHUX PECYPCIB;

- 3MIMCHEHHS 1HITMX eHeproe(PeKTUBHUX 3aXO/iB.

Burpatn Ha onaseHHS KWTIa B HAall 4ac JOCHTh BeluKi. Tomy, aisi TOro mob ix
CKOPOTUTH, HEOOX1THO 3MEHIINUTH BTpaTH Teruia B OynuHKy. [TogiOHOro edexty MoxkHa qoouTHCH,
SIKIIIO TPAMOTHO YTETUTUTH CBOE JKUTIIO.

3axoau 100 YTEIUIEHHS CJiJl IUIaHYBAaTH 1€ Ha CTajil NMPOEKTyBaHHS MaiOyTHHOTO
OyauHky. g 1boro moTpiOHO €HEPreTMYHMM aynuT, SKUM IOoKa3ye oOCSArM BTpaT TeIula, Ha
MiZICTaBl 4Oro MOXKHa POOMTH BHCHOBKH PO HEOOXiJIHI 3axoju 3 yreruieHHs. Kpim Toro, Takuit
ayJMT MOKHA TPOBECTH 1 B3KE JIJIsl TOTOBOTO OYAMHKY. 3a IOTIOMOTOI0 TETUIOBI30pa pO3pPaxoBYEThCS
PO3MOJILT TeMIepaTypH B OyIUHKY, 110 JA03BOJISE OOYUCIUTH T MICII, SKi Tal0Th HAWOUIBIIY BUTIK
TeruIa.

Brpatu Temna 3a JAOMOMOrol BIKOH CKJIamaroTh nmpubim3Ho 25 — 35%, Ttomy ansa ix
CKOpPOYEHHS HEOOXIJHO MPOBECTHM 3aMIHy CTapuX BIKOH Ha HOBI 3 €HEpProsz0epirarounMu
BIIACTUBOCTSAMU (HAMOIIBII ONTHUMAIBbHI ABOKAMEPHI CKIIOTIAKETH).

o6 yremuuTu nax OyIWMHKY, MOXKHA 3aCTOCYBaTH IiHomojiyperaH. [lanuil marepian
3a0e3neuye XOpOoIly TEeIUIOI30MALII0 MPOCTOpY MiJl MOKpiBiew OyauHky. KpiMm wnwsoro, ms
yTEIUIEHHS AaxXy TaK0oX TPAJAMIIIIHO 3aCTOCOBYEThCSI MiHEpAJIbHA BaTa.

O1iHKy eKOHOMIUHOi e(h)eKTUBHOCTI 3aC00iB B €HEPro30epekeHH1 JOLUIIBHO MPOBOJIUTH Y
TaKiil HOCIIIAOBHOCTI:

- MIPOTHO3YBAaHHS BUTpAT HAa KOXKEH 13 3aXOMIB Ta BU3HAYEHHS iX J0Jdi Y BapTOCTI
OyIIBHUIITBA;

- MIPOrHO3YBaHHS HIOPIYHOT €KOHOMII TeIia MPU BUKOPUCTAaHHI KOKHOTO 3aXO0Y;

- PO3paxyHOK CTPOKY OKYIHOCTI 1 uncToro npuseneHoro goxony (NPV) mis koxHoro
3 BapiaHTIB;

- aHaJI3 YyTJIMBOCTI MPOEKTY (BU3HAYEHHS TEPMiHY OKYITHOCTI Ta HMIOPIYHOTO JIOXOIY
TP 3MiHI €KOHOMIYHHUX YMOB).
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EHEPTETUYHA EOEKTHBHICTD CBITJIOITPO30PHX OI'OPOJKYBAJIBHUX
KOHCTPYKIIN

C.C. bypo0a
KuiBchkuii HallioHanbHUM yHIBEpCUTET OYAIBHUITBA Ta apXiTekTypu sburba2411@gmail.com

AKTyanpbHUMH TIpOoOJIEeMaMH CBhOTOJICHHS € CHEPro30CpEeKEHHS Ta TEIUI030ePEeIKEHHS.
OpanM 3 Halie(heKTUBHIMKX CIOCOOIB PO3B’SI3aHHS I[LOTO MUTAHHS € CKOPOUYCHHS BUTPAT Teruia
yepe3 3aXMCHI KOHCTPYKIIIi OymiBenb 1 criopy, ajpke Oy/iBiis BTpadae CBOK e€HEpProe(eKTUBHICTh
caMe 4epe3 CBITIIONPO30pi KOHCTPYKIIii, 30BHIIIHI CTIHU, MOKPUTTS i NEPEKPUTTS HEONATIOBATbHIX
ropuir Ta iH. (puc. 1).

Pexomennarii, o0 3201/ KEHHS. KOUITIB Ha 00IrpiB y 3UMOBY IOPY POKY, iCHYe 6e3miy,
aJle OCHOBHHMMHM 3aJIMINAIOTHCA 3aMiHA BIKOH, MPOBEJASHHS TEIUIOI30MAIT Jaxy, MOJEpHI3aIlis
CUCTEMH BEHTHUJISIIIT TOMIO.

Puc 1. Jlzxepesio TenJioBUTPAT y 3BUYAHHOMY OyAUHKY

KpiM rapHOro 30BHIIIHBOTO BUTISAAY, BIKHO Ma€ BOJOJITH EHEPro30epiralodnmMu
BJIACTUBOCTSIMHU, 5Ki, B CBOIO Uepry, HopMyroTbcs JlepkaBanMm CtanmaproMm YKpaiHu.

XapakTepUCTUKOI0 €HEPTreTHYHOT €EeKTUBHOCTI CBITIOMPO30PUX KOHCTPYKIIH (BIKOH) €
OMip TEeIIonepeaayi, BiAMOBIIHO A0 SIKOTO 1 KJIACHU(IKYIOTh CTYMiHb €HEProe(eKTUBHOCTI BiKHA.
Omip TemnJomnepenayi — 1e BeJINUMHA, 1110 XapaKTepHU3ye 3MaTHICTh KOHCTPYKIIT UM [IapiB MaTepiary
YUHUTH OMIp MOLIMPEHHIO MONEPEYHOro TEIIOBOro MOTOKY. ToOTO, 1€ BIACTUBICTh MaTepialy uu
JesIKoi KOHCTPYKIIiT CTBOPIOBATH CBOEPiHUE "Oap’ep", MepemKoaKady MPOXOHKEHHIO TeIla YU
xonony. UuMm BuIle TEpMIYHMM OIIp Terionepeaayl KOHCTPYKLIi, TUM Kpamy ii Temio- Ta
3BYKOI130JISI[i/{H1 BJIaCTUBOCTI.

HesxicHi ui crapi BiKHa € JKEpeOM 3HAYHUX TEIJIOBTpaT B OynuHKYy. BoHU morano
130JIF0I0Th Ta € TEXHIYHO 3acTapili. SIk pe3ynpTaT — BiIOYBalOThCSI BUTPATH 30BCIM HEIELICBOIO
TerIa.

Ckionaker — 1e 00'eMHHIl BHpiO, IIO CKIAAAEThCS 3 JBOX ab0 TPbOX MapajeabHO
pO3TalIOBaHUX JIMCTIB CKJIA, 3'€IHAHUX MK COOOI0 3a KOHTYpPOM 3a JOTOMOTOI THUCTaHIIMHHUX
paMoK i3 merany a0o0 MJIACTUKY Ta F€pPMETHKIB, YTBOPIOIOYU OJHY YM OUIbIIE 130JbOBAHUX BiJ
30BHIIIHBOTO TOBITPSI T€PMETUYHO 3aMKHYTHUX KaMmep, IO 3alOBHEHI BUCYHIEHUM IMOBITPSAM abo
1HIIMM ra30oM (puc.2).
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Puc 2. Tunm i KOHCTPYKILII CKJIONAKeTIB

1— ckJ10; 2 — peKOMEHI0BaH1 BapiaHTH PO3TaIlyBaHHS HU3bKOEMICIHHOTO MOKPHUTTS y pasi

HOTro 3aCTOCYBaHHS, 3-AUCTAHIIiHA paMKa; 4 — BOJOTOIOTJIMHAY; 5 — HETBEPAHYYHH TepPMETHK; 6 —
TBEPIHYYHI T€PMETHK; 7 — MOBITPSIHUI MpoIIapok (MDKCKIISTHA BiZICTaHb); 8 — Aeriapalliiti
OTBOpPH: O — TOBINMHA CKJIa; h — TOBIIMHA CKIIoMmakeTa; he — BiacTaHbh Mix cTekiamu;, D — rmubuna
repMETU3YIYOro 1apy

€ Taki BapiaHTH 3a0IIaKEHHS Ta CHEPro30epeKeHHsI Y METAIOIIIACTUKOBUX BIKHAX:

. OOupaemo BiKHA, SKI MAaIOTh HU3BKWU MMOKA3HUK TEILIONEpeIadi, TOOTO 3BEPTAEMO
yBary Ha koedimieHT Tterutonepenayi — U. Ileil mOKa3HUK BUKOPUCTOBYETHCS JJIS  OIIHKH
TEIUIO130MIA1i1 BiKHA 1 BH3HAuYa€ KUIBKICTh €Heprii, ska MmpoTikae 3a 1 roauHy dvepes muiomry 1
M® oBepxHi. UMM MeHIIE 1€ 3HAYEHHS, THM Oilblua Temnoizonsuis. Hosi BikHa maroTh Bam
iIeanpHU croci0 3a0Ia/pKyBaTH, CyTTEBO 3MEHILIUTH BUTPATH HA OMajeHHi, 10 76% MiABUIIUTH
TETUIO130JIAIIIIO.

o IcHytoTh TEBHI OOMEXEHHs, HIOA0 BUOOPY METAJOIUIACTUKOBUX KOHCTPYKIIH.
3rigno OyxmiBenbHux HOpM JIBH B.2.6-31:2016 nnst KUTJIOBUX Ta TPOMAJCHKUX MPHUMIIIECHb
BUMAra€TbCsl BHKOPHCTAHHS BIKOHHHMX KOCTPYKIH 3 Koe(]imieHTOM oOmopy TerJionepenadi He
menme 0,75 M>K/Br. Takuii MOKa3HUK MOXe 3abe3MeunTH JBOKAMEPHUM CKJIOTIAKET 13 OJIHUM
eHeproeekTuBHUM ckioM. Kamepu ckionakery MOBHHHI OyTH 3allOBHEHI IHEPTHHM TIa3oM
(Apron) Ta rimmbuHa npodinbHOi cucteMu He MeHIa 70 MM (5-Tu KaMepHa cucTema).

o EneproeexTHUBHICTh TICHO MOB’Si3aHA 13  TEIJIOI30JALIEI0, @ TEIUIOBOJALIS Y
METQJIOIUIACTUKOBUX BIKHAX 3aJ€KUTh BIJ NPOQUII0, YIIUIBHEHHS, CKJIONAKETy, HasBHOCTI
apMyBaHHA y podii.

. 3BEpHITH yBary Ha sIKICHE BCTAaHOBJICHHS BIKOH 4M jBepei. OCKUIbKY 1€ BIUIMBA€E Ha
TrepMETHUYHICTh Ta QYHKI[IOHAJIbHICTh BIKOH.

Eneproz6epexeHHsl y METaJIOIUIACTUKOBUX BiKHAX — I1€ 3MEHIIEHHS CIIOKMBAHHS €Heprii
3a paxyHOK BUKOPHCTaHHS MEHIIOI KUIBKOCTI €HepreTMyHux mnociyr. OTxke, 3a0IlaJKyBaTu,
HacamIiepe/], MOTpiOHO Ha EHEProCIOKUBaHHI, a HE Ha BIKHAX.

JloBOJI1 BaXJIMBUM €JIEMEHTOM €Heproe()eKTUBHOIO BiKHA € (DypHITYypa Ta YIILIbHIOBAJIbHI
eneMeHTUu. Bix ix skocTi, JocKoHamocTi OynoBM Ta (YHKLIOHATY 3aJeKUTh €()EeKTUBHICTD
30epekeHHs TeIula B3UMKY, XOJIOy BIITKY Y KOMIUIEKC] 3 BIJCYTHICTIO MPOTATIB Ta Iymy. Tomy
npu BUOOP1 BikHA HEOOX1HO 3BEPHYTHU yBary Ha sIKICTb caMe LIUX €JIEMEHTIB Y KOHCTPYKTHBI BiKHA
IUTSL TOCSITHEHHSI KOM(OPTY.

EneproedextuBHe BikHO 3a0e3nedye NPOHMKHICTh y TMPUMIIIEHHS COHSIYHOTO
BUIIPOMIHIOBAHHS 1 TaCUBHE ONAJIEHHS, HEOOX1THUI MOBITPOOOMIH, BIAJI3epKaJICHHS 1 30epeeHHS
pajiaiitHoi TEIIOTH OTOPOKYBATBHUX KOHCTPYKLIN y NMPUMILLIEHH] 1 eKOHOMIIO Teria. EkoHoMis
eHeprii BHACTIOK YCTAaHOBJIEHHS TAKOTO BiKHA CTAaHOBHUTH Oyim3bko 230 kBT roa/m? ioro moBepxHi
3a onamoBanbHuit iepiox (0,197 I'kan/m? BikHA).

Orxe, miadip e(QeKTUBHUX KOHCTPYKTMBHHUX pIIIEHb CKJIOMAKETIB Yy CBITIONPO30pUX
OTOPOJDKYBAJIbHUX KOHCTPYKIIiM, MpU JOCATHEHHI HOPMAaTHBHMX MOKAa3HHUKIB TEIUIOMPOBIIHOCTI,
MO>KJIMBUH TIPU 3aCTOCYBAHHI MOPIBHSUIBHOTO TEXHIKO-€KOHOMIUYHOTO PO3PaXyHKY BIKOHHHMX OJIOKIB
13 pI3HUX MaTepiajiB Ta Pi3HUX KOMOIHAIMHUX TUIIB CKJIOMAKETIB.
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€BPOITEMCHKI BUMOT'U 111010 3ABE3IEYEHHS EHEPTOE®EKTUBHOCTI OB’€KTIB
0.10. Beaenkonal, A.A. MorouiBenn?
I"°KuiBchkuii HarlioHaTbHUH yHiBepcuTeT OyaiBHUIITBA Ta apXiTekTypu 0678533838@ukr.net

B €C 3acrocoByeTbcsi KOMIUIEKCHHH MiAXif A0 (GopMmyBaHHS IpaBoBoi 6a3u B chepi
eHeproedexTuBHOCTI. OCHOBHUMHU BHJAaMH MPABOBHX JIOKYMEHTIB, SIKI 3acCTOCOBYIOThCS B €C
BBAXKAIOTHCS:

- MOCTaHOBHU (€ 000B’S3KOBUMHM [IJIS1 3aCTOCYBaHHs ycima kpainamu €C);

- TUPEKTUBH (€ OOOB’S3KOBUMH JUIS JIEP)KaB-WICHIB B YaCTHHI pPE3yJIbTaTiB, sKi
MMOBHUHHI OYTH JIOCSATHYTI Ta MOBUHHI OyTH Bi0OpakeH1 B HalllOHAJILHIN MTPaBOBil 0as3i);

- pimeHHs (000B’A3KOB1 TIJIBKHU TSI Cy0’€KTIB, SIKUM BOHHU a/IPECOBaHi);

- peKoMeHamii Ta TMOJOXKEeHHS (HE MarTh OOOB’SI3KOBOTO XapakTepy 1 €
JEeKJIAPATUBHUMH JIOKYMEHTAMHU ).

HupextuBa €C 3 enepreruunoi edexkruBHocti (dupexktuBa €C 2012/27/EU) BuzHauae
3arajlbHUM  KOMIUIEKC 3aXOAiB 3  MIJBUINEHHS €HEProepeKTHUBHOCTI Ta MICTUTh HACTYIHI
MOJIOXKEHHS:

1.  Pekoncrpykuis  OyxmiBenb. Kpaiam - wmesn  €C  MOBHHHI  MPOBOJIUTH
PEKOHCTPYKIiI0 gK MiHiIMyM 3% 1uiomi OyAiBenb, IO OMATIOIOTHCA, K1 3aliMalOTh OpraHH
JIEP’KABHOI BIAIH.

2.  30inpmieHHs e€QEKTUBHOCTI EHEPreTHYHUX CcucTeM. EHepreTuyHi Komradii, siki
NOTPAIUISAIOTh i Jif0 Ii€l TUPEeKTUBH, TOBUHHI JOCSATHYTH TIEBHOTO PpIBHA €HEPreTHYHOL
e(eKTUBHOCTI TMPOLECIB BUPOOHMIITBA Ta TPAHCHOPTYBaHHS eHeprii (OJHI€I0 3 BHMOT €
IIOpiYHE CKOPOYEHHs 3arajlbHOTO eHeprocrnokuBaHHsS Ha 1,5% BimHocHo piBHsA 2009 poky B
niepion 3 2014 o 2020 pokn).

3.  Eneproaymur. Ilupokwmii mepemik  opraizamii Ta  KOMIIaHIH, 3HAYHUX
CHOXKMBAYiB €Heprii, SKUM HEOOXITHO MPOXOKEHHsI MPOLEAYypH EHeproayauty (mpoueaypa
€HepreTMYHOro OOCTeXEeHHs NOBHMHHA OyTHM TMpoOBEJE€HAa HE Mi3HIme 3 PpPOKIB 3 MOMEHTY
Bctyny B nito JupexktuBu (2012 pik) Ta MpPOBOAMTUCS KOXHI 4 pOKM KBaji(iKOBAaHUMHU
€HeproayuTopamu).

4. [TigBumenHss e()eKTUBHOCTI CHCTEM OMNaJeHHS Ta KOHAWIIFOBaHHS moBITps. o
rpyans 2015 poky yci kpainu- uneHn €C NOBHHHI 3aBEpIIMTU Ta HagaTH E€BpokKoMicii 3BITH 3
MOTOYHOTO CTaHy CHpaB Ta IUIAHK B cdepl KOMOIHOBAaHOTO BHPOOHMIITBA TEIJIOBOI Ta
€JIEKTPUYHOI eHeprii B cdepl onajeHHs Ta KOHANULIIOBaHHS.

5.  Po3poOka wmexaHi3miB (iHaHCyBaHHs. OpraHu JAepkaBHOI BJIagd IOBHMHHI
po3pobUTH Ta BIPOBAJWTU TMEBHI MeXaHI3MU (iHaHCYBaHHS (IHBECTYBaHHS) IIJBUIICHHS
eHeproe(eKTUBHOCTI.

6.  3aranbHOEBPOMENCHKI Ta HaIIOHAJIBHI I[UTl. 3arajJibHOK METOK 31 3HUKEHHS
eHeprocnoxxupanHss B €C [lupektuBoro Bu3HaueHuil piBeHb B 20 % 1o 2020 poky, B TOil xe
yac, KOKHa 3 KpaiH- wieHiB €C NoBMHHA BCTAHOBUTH BJACHI L1 31 301IbIIEHHS €HEPreTUYHOl
e(eKTHUBHOCTI Ta aKTyasi30ByBaTH cBoi Ctpaterii koxxHi Tpu poku (2014, 2017 ta 2020).

Cepen  immmx  BaxkiuBux  JupektuBax  €C,  gKI  CTOCYIOTbCS  HHUTaHb
eHeproepeKTUBHOCTI, MOXKHA Ha3BaTH: J{UpekTUBYy 3 eHeprocnoxuBaHHs Oynisens (2002/91/EU -
EPBD ta 2010/31/EU), skumu mnependadaeTbcss HEOOXITHICTh EHEPreTUYHOI IMacrmopTH3alii
OyniBenb Ta BBOJAATHCS  CTaHJIAPTU WIOJO0  EHEProCHoXKUBaHHS OyaiBens; JupekTuBu 3
€KO/JM3aiiHy (EKOJIOTIYHO OpIEHTOBAHE  MPOEKTYBAHHA  MOPOAYKUIl  — 2005/32/EU  Ta
2009/125/EU), sKi BCTAHOBIIOIOTH TIE€BHI BHUMOTH IOJI0 EKOJOTIYHOCTI MPOAYKII IO
CIOKMBAIOTh EHEPril0 Ta 3aXOIB I10/I0 3MEHILIEHHS €HEeProCHOKMBAaHHS TaKOl MPOAYKIIL 1, SIK
HACIZOK, 3MEHIIEHHS HEraTMBHOTO BIUIMBY Ha OTodyloue cepepoBuile; JlupektuBu 3
MapkKyBaHHs eHepretuuHoi mnpoxykmii (1992/75/EU  ta 2010/30/EU), ski cTOCYIOThCS
MapKyBaHHs Ta cTaHAapTu3anii iHpopmamlii 11070 €HeprocnoKMBaHHS MOOYTOBMX  MpHUOOpIB
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(BcraHOBNEHHS KiaciB  eHeproedektuBHocTl); JupektnBa €C 31 30UIBLICHHS  YacTKH
BUKOPHUCTAHHS BiAHOBIMIOBaHUX Kepen eHeprii (2009/28/EU).

Taxko BayKIIMBUM KPOKOM € BIIPOBAPKEHHS JI0OCBi Ty €BpPONEHCHKOT0 COI03y B HOPMYBaHHI1
eHeproe(eKTUBHOCTI OymiBenb 1 cropyd (€Bporeiichbka IUPEKTHBA MO0 CHEPreTUYHHUX
xapakrepuctuk OyniBens EPBD (Energy Performance of Building Directive). JlupextuBa
miarpumyeTbest Oimbin HK 40 cranmapramu EN, B ToMy 4YuCiIi XapakTepu3ylOTh 3arajibHe
CMOXHMBAaHHS €Heprii B OyAiBIi, 110 BCTAaHOBIIOIOTH METOIU PO3PAXYHKY EHEProCrOKUBAHHS
OKpPEMHUMHU 1H)KEHEPHHUMH CHCTeMaMHd 1 OyZiBJI€0 B I[IOMY, BH3HAYaJlbHUMHM HABaHTAXKEHHS Ha
OMMAJICHHS Ta OXOJOJKeHHsI OyiBIi, TpaBwiia BUOOPY YMOB (YHKI[IOHYBaHHS OyIiBEb, IO
3a0€31evYy0Th MOHITOPUHT 1 Bepu(ikaiiro MapkKyBaHHS Ta cepTudikamii eHeproeeKTUBHOCTI
OyniBenb. ['apMoOHi3allisi HaIiOHAIBHUX CTAaHAAPTIB 3 ypaxyBaHHAM Jif04oi OynaiBeIbHOI
HOpMAaTHBHOI  0a3W  CTBOPUTh  HOPMATUBHO-METOJAWYHE  3a0e3reueHHs  cepTudikaril
eHeproeekTuBHOCTI  OynmiBenb 1 cmopyd  BigmoBigHo 10  3akoHy  Ykpainm  «lIpo
€Hepro30epeKeHH.

Exonoriune OyniBHUIITBO pa3oM 3 MiJABHUIICHHAM CHEPrOePEeKTHBHOCTI Oy/iBENIb BXOIUTH
70 3arajbHOro HampsMKy. [nmoGamsHoro 3enenHoro HoBoro kypcey (I'3HK), cmpsimoBanoro Ha
CIPHUSHHS O03J0POBIICHHIO (pIHAHCOBOI CHCTEMH, IMOAOJAHHS perecii B €KOHOMIIll, TePEeBEICHHS
MICJs KPU30BOTO PO3BUTKY HA MHUIAX EKOJIOTTYHO YUCTOTO 1 CTAaOIIBHOTO PO3BUTKY, 30UIbIICHHS
KUTBKOCTI poO0ounx MicIb, 3rizHo 3 nporpamoro OOH 3 maBkonumHboro cepenosuma (FOHEIT). 3
I[I€0 METOI MPOMOHYETHCS TMaKeT JAEpP)KaBHUX 1HBECTHUIIH, (iCKaIbHUX CTUMYIIB, pedopm
I[IHOYTBOPEHHSI Yy HAmpsMi TIEPEeXOay JO EKOJOTIYHO-OPIEHTOBAHOI <«3EJCHO» EKOHOMIKH,
CTBOpPEHHSI BIAMOBIAHOI 1H(GPACTPYKTYpH Ta MIiABHUILEHHS 3alHATOCTI Yy TpaHC(HOPMOBAHUX
CeKTOpax eKOHOMikH. IIOpiBHSAHO 3 TpagWUiiHUM OYyIIBHUIITBOM, BUKOPUCTAHHS <GEJICHUX
CTaHJAPTiB» OUIbLI JOPOTUM, ajie MEePCHEKTUBHUMN NUISAX MiABUILEHHS KOHKYPEHTOCIPOMOXKHOCTI
OyHIBEJIPHUX ITIMPUEMCTB Ta 3MCHIICHHS HETAaTHMBHOIO BIUIMBY iX MisJIbHOCTI Ha HABKOJIMIIHE
CepeIOBHILIE.

3a3Buuail  BUAUIAIOTH TPU TOJIOBHUX NPUHIMUIKA €KOOYHIBHHITBA: palliOHAIbHE
BUKOPUCTAHHS pecypciB (eHeprii, 3emii, BOAM), MiHIMIi3allis MIKOAM MHPHUPOJI Ta CTBOPEHHS
KOM(DOPTHOTO JJIs1 JIFOJIMHU MIKPOKJIIMATy B OyAiBIL.

[TpuHIMIH «3eNeHUX CTaHAAPTIB» - 1€ MPOJyMaHe 1 eKOHOMHE CTaBJICHHS O MPUPOIHUX
pecypciB 1 TypOoTa 1po 310poB's 1 KoM(popT JoAUHU. [0 HUX BITHOCSTH:

- ONTUMAJbHUM BUOIp MicCIs, BKJIIOYEHHs OyIiBII B 3arajbHUi MeW3ax, CHUIbHY
1H(}pacTpyKTypy cepeaoBHIIa Ta TPAHCIIOPTY;

- OpIEHTYBAaHHA BIKOH Ha MiBIAEHb JII MAaKCHUMAalbHOTO BUKOPHCTAHHS COHSYHOI
€Heprii Ta IEHHOTO CBITIIA;

- BUKOPHUCTaHHS aIbTEPHATUBHUX JDKEpEJ €Heprii Ta MiHIMi3allisd BUTPAT €Heprii;

- BHUCOKa TEIUIOI30JIALlis, IO JI03BOJISIE MIATPUMYBATH IOCTIMHY TemIepaTypy B
MPUMILICHHSAX HE3aJEKHO BiJ MEepernaaiB TeMIepaTypy 30BHIIIHBOTO CEPEIOBUIIIA;

- YCTaHOBJICHHS BEHTHJIALIT 3 TIOBEPHEHHSM TEIUIA B ONANIOBAIIBHY CHCTEMY;

- BUKOPHUCTAHHS €KOJIOT1YHO YHCTUX HETOKCUYHUX BiJHOBIIOBAILHUX MaTepialis;

- MaKCHMajbHa aBTOHOMHICTb Oy/lIBEIIb;

- HEIIKIJJIMBl aBTOMAaTU30BaHi albTEPHATUBHI ONAIOBAJIbHI CUCTEMHU (KUIbKA PIlLICHb
— Oiomaca, TeTUIOHACOCH, COHSIYHI KOJIEKTOPH 1 T.11.);

- €KOHOMHE CIIO)KMBaHHS BOJHM, MOXIIMBICTh OYHINEHHS Ta 1i MOBTOPHOIO
BUKOPHUCTAHHS,

- CKOPOYCHHS BiIXOJ[iB, BUKU/IIB Ta HIIWX BIUIMBIB Ha OTOYYIOUE CEPEOBHIIIE;

- YHUKHEHHS IIKiIJTABOTO BIUIMBY HA CAMOTIOYYTTSI Ta 3/I0POBS JIFOIMHH;

- 3HWKEHHS 3aTpaT Ha yTpUMaHHs OyJliBeIb HOBOTO OY/1iBHULITBA;

- 3pydYHe yTpUMaHHs OyIBEb.
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I[TOKPAIIEHHA EHEPI'OE®EKTUBHOCTI bY AIBJII 3A PAXYHOK BJIAILITYBAHHA
BEHTHUJIBOBAHOI'O ®ACALY

B.I'. PoroBuii
KuiBcbkuii HaIlloHATBHUH YHIBEpCUTET OymiBHUIITBA Ta apXiTekTypH lord15071927@gmail.com

BukopucranHs BeHTHIILOBaHUX (hacajiB, iX KOHCTPYKIII i BUMOTH JI0 HUX BU3HAYAIOTHCS
JACTY b B.2.6-35: 2008 «KoHcTpykuii 30BHIIIHIX CTiH 13 (pacagHOIO TEIUIOI30MAIIE0 Ta
OTIOPSI/UKEHHS 1HIYCTpiadbHIMI €JIEMEHTaMH 3 BEHTHUJILOBAHUM IMOBITPSHUM IMPOIIAPKOM. 3arajibHi
TEXHIYHI YMOBH », a Takok JIBH B.2.6-31: 2016 «Temiosa i305si11ist OyaiBesb.

30BHIIIHE OOJUITIOBAaHHS BEHTHJIbOBaHMX (acaxais, 3rimHo 3 1muMm JICTY, momyckaeThcs
BCUISIKUMH JICKOPATUBHUMH MaTepiajaMH - LETJIO0, HaTYypaJbHUM KaMEHEM, aTFOMOKOMITO3UTHIUMHU
MaHeIsIMH, KEPaMOTPAHITOM 1 T.I.

HagicHi BeHTHIIbOBaHI (hacagyl BUKOHYIOTh 3aXUCHY (DYHKIIIIO, THM CaMHM IMPOJOBKYIOUYH
TEpPMiH eKcIuTyartaiii Oy IiBi.

[Tpu npaBUIPHOMY MOHTaKI BEHTHIILOBaHUH (aca Mae epeKT TepMoca — B3UMKY 30epirae
TEIJIO, a BHITKY — mpoxoionay. Cucrema UUPKYIALii MOBITPs 3poOiieHa TaKUM YHHOM, I00
TeMIIepaTypa 3aBXIW TpUMaJlacsi Ha TIEBHOMY PiBHI, 1 NPH Hepenasax TeMIeparyp KOHCTPYKIIis
dacany obepirae cTiHU Bl KOHIEHCATy Ta HaAMIPHOI BOJIOTH, BOMparouu ii B cebe. A Tsra mositTps
BCEPEIMHI BHUBEJE BCIO BOJIOTY, TOMY IOCTIHHO LUPKYIIOE€ MOBITPS, CTBOPIOIOYH TEIUIOBY CTiHY
(puc. 1). Tak 30epiratoTbcs CTiHU OyAMHKY 1 KoM@opT ycepenuni. [loBiTpsHuii mporrapok,
3pEIITO0, JO3BOJISIE 3201IaIMTH HA O0ITPiBi 1 HA KOHIUITIOHYBaHH] OYANHKY.

Puc. 1. EdekT TepMocy BeHTHIbOBAHOTO (pacany

AnromiHieBUH Tpodisb, SKUH 3aCTOCOBYETHCS IiJ] YyaC MOHTaXYy, JITKMHA 1 MIIHUH, a
TaKOX HE CXWJIbHUH 710 Kopo3ii. Lle 3a0e3neuye qOBruii TepMiH eKCIuTyaTallii, 1 J03BOJISIE€ HECYUii
CTiHI BUTPUMYBATH YMMAJy Bary oOJIHIIOBAIbHUX MaTepiajis.

BentunboBanuii (acag ckiajgaeTbcs 3 MarepialliB, pO3TallOBaHMX Iapamu (puc. 2) —
OeroH (uerna), MiHepajJbHa BaTa 1 JIEKOpAaTHUBHE OOJIMIIOBAHHS, K€ BHKOHYE IIE JOJATKOBY
3aXUCHY (QYHKIIIIO.

Cucrema KpiIluleHb BKIIIOYae B ceOe aHKEpHI eleMeHTH (ypynu i aro0eni), KpinmuibHi
JeTali Ta eNeMEHTH 3 €IHaHb (KpOoHIITEeHHHU 1 Hecydl mpodini). [Ipu poMy HemMae HEOOX1AHOCTI
MOTIepPEeTHHOT0 BUPIBHIOBAHHS CTIH IEpe]l BCTAHOBJIECHHAM (hacany, Tak sIK BiJICTAHb MIXK CTIHOIO Ta
HATPABISIFOYAMHU  PETYJIIOETBCS 32 JIOMOMOTOI KPOHINTEHHIB, IO TPOXOAATH dYepe3 Imap
yTeIuoBaya.
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VYTemnoBay MOKe BUKOPHCTOBYBATHCS PI3HOMAHITHUH, aje HaiuacTimie sk TaKuxX pooiT
BHOMPAIOTh MIHEPAJIOBATHI IJIUTH 3 TTOABIHHOIO MIUTHHICTIO.

Bitpo — i Bosoro3axucHa MemOpaHa MpU3HAYEHA JJISl 3aXHCTy YTEIUTIOBadya BiJl CHIIBHUX
MOTOKIB TIOBITPSI 1 OTHOYACHO MEPEIIKOKAE TOTPAIITHHIO aTMOC(HEPHOT BOJIOTH Y KOHCTPYKIII€IO.

[ToBiTpsiHMIA TpOIIAPOK — 3axuIlae OYHIBIIO BiJ TEMIIEPaTypHUX BIUIUBIB, CHIIBHUX
KOJINBaHb TEMIIEPATYPH B OCIHHbO-BECHSHUI CE30H.

QiHiHMIA map — SBIIsL€ COOO0O MaHemi a00 MIUTH 3 Pi3HUX MaTepiaiB.

3acToCcyBaHHs JIaHOT TEXHOJIOTIi J03BOJIIE TPUXOBATH HEPIBHOCTI, TPIIIUHU ¥ 1HIII
nedextn crinu. Jlerko migTpUMyBaTH dYUCTOTY (acamy. B mimomy BiH Ayxe 3pydHUil B
00CITyroByBaHHI 1 TOTJISAII.

[Ile oauH Ba)KIMBHI MOMEHT — IiJI YaC MOHTaXy HaBICHOTO (hacaay BUKOPUCTOBYIOTHCS
3BYKOI30JIAIIIHI MaTepiajy, 1110 iCTOTHO MOJIETITYE KUTTS HAaBITh B HAHOUIBII KBaBUX pailoHAX.

Puc. 2. Po3mapyBaHHs BeHTH/IbOBAHOTO hacany

[{ina MOHTa)XXy BEHTHUJILOBAHUX (hacajiB 3aJICKUTh, B TIEPIITY YEPTy, BiJ BAPTOCTI OOPAHOTO
Matepiany oOJIHMIIOBaHHS, Bil pO3MIpy Ta BUCOTH OyiBIIi.

MoHTax BeHTHJIbOBaHUX (hacasiB MOBUHHI MPOBOJUTH TIJIbKU KBaJli(hiKOBaHI CIEL1aTICTH.

HagBicHi BeHTHIbOBaHI (acagHi CHCTEMH, XOU 1 HE JEHIeBHH KpPOK ISl TMOJIMIICHHS
excrep'epy OymiBmi 1 HOTo TEMIoi30JIAIil, TMPOTEe MO3UTUBHUN €(EeKT BIJ BUKOHAHOI pOOOTH
30epexeThes Ha JyXKe TPUBAIUM TepMiH.

3AJIEXXHICTD TEIUIOTEXHIYHUX [TAPAMETPIB CBITJIOITPO30PUX 30BHILIHIX
OT'OPOJIKYBAJIbHMX KOHCTPYKIIIH BIJT X TJIOILI

B.O. Bypmaka!, M.I'. Tapacenko?

12 Tepnoninbcrkuii HaioHaTbHMI TexHiuRM yHiBepcuTeT iMeHi IBana [lymos
vitaliy.burmaka @ gmail.com, tarasenko_mykola@ukr.net

EneprernyHa moJiTHKa OBUHHA TPYHTYBATUCS HA TAaKUX TPHOX KHATAaX: €HEPrOOIIa HOCTI,
e(eKTHUBHOCTI Ta €KOJIOT14Hii Oe3neri. B moBHiil Mipi 1€ BITHOCUTHCS 1 10 CBITIOTEXHIYHOT raiysi,
sIKa BUKJIFOYHO HA OCBITJIEHHS crioxkuBae 6mu3bko 2650 TBrxroxa enexrpoeneprii B pik (= 19 % Bin
r100aNbHOTO BUPOOHHMIITBA), MEPEBHIIYIOYHM CyMapHe 1i BHMpPOOHHITBO BCiMa AaTOMHHUMH
€JIEKTPOCTAHLISIMU CBITY.

OcranHiM YacoMm ©0arato yBaru NPUAUISETHCA TMOIIYKY ONTHMAJIbHHUX PILIEHb I0JO0
e(EeKTHBHOTO BHKOPHCTaHHS MPUPOJHOTO CBiTIA. HalmommpeHIimuM TpUCTPOEM JUIsS BBEICHHS
INPUPOJHOTO CBITJAa B TNPUMIIIEHHS € CBITJIONPO30pi 30BHIIIHI OrOPOKYBaJIbHI KOHCTPYKIIT
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(C30K). [Hns pospaxyHKy TerutoizoismiiiHux BiactuBoctedt C30K Ta  pamiamiitHuX
TEIUIOHAAXOKCHD Yepe3 1X Mpo30py YaCTUHY HEOOXI1THO 3HATH, SKY YACTHHY BIKOHHOTO MPOPI3y
3aliMalOTh 3aCKJIEHHs (CKiomnaker), mpodine Ta 3amineHHs. Y skocti C30K Oymu obpani cydacHi
METaJIOIUIACTUKOBI BiKHA, SIKI JO3BOJISIOTH 3MEHIIUTH HE TUIbKU TEIJIOBTPATH 3 MPUMIIICHb, ajle i
PiBEHb MiCBKOTO LIYMY, SIKMI TIPOHUKAE B OYTUHKU.

Ckionaker — O/iHa 3 TOJOBHHMX CKJIQJOBHX Cy4aCHOTO METAJIOIIACTUKOBOro BikHa. Ha
iaTerpanbanii TeroBwmii onip C30K BIUIMBaOTh HE TUIBKH NPOQiib, GypHITYpa Ta CKIOMAKET, ajie
i AKICTh MOHTaXY. HesikicHUI MOHTaXk MOYKE CYTTEBO 3HU3UTH cyMapHUil Tepmiunuii onip C30K.

Jlns po3paxyHkis Oymno oopano C30K mpsiMokxyTHOI (opmu pisnoi miomi (0,5-6 M%) 3
BIIHOIIECHHSIM IIUPUHU 10 BHUCOTH 1,613 (mpomopitis 30J0TOro0 CideHHs). Xod4a, MaKCHMajbHa
IUIOIIA 3acKJIEHHS AocsraeThess Hpu kBaapatHid koHgirypanii C30K, ane Benmnumna KIIO B
PO3paxyHKOBIH TOYINl MPHU TaKWUX IPOIOPIAX He HahOuibIma. [ po3paxyHkiB Oyso oOpaHO TpH
BapiaHTH CBITJIIONPOMYCKAIOUYNX KOHCTPYKIIIH:

1)  Ne 1 JlepeB’ssauii mpodisib 3 MOABIMHUM CKIiHHAM, BianosigHo g0 'OCT 12506-81;

2)  Ne2 -3 mpodinem Veka PROLINE i cknonakerom 4-16-4;

3)  Ne3 -3 mpodinem Veka Softline 82 1 cknonakerom 4Solar-16Ar-4-12 Ar-4i.

Hlupuna nenposopoi wactman C30K (/), sKy 3aiimMaioTe Tpodiie 1 3amiHeHHS IS
Cy4aCHHMX METAJIOTUIACTUKOBUX BIKOH, HaBeJEHO B Tab. 1

Tabnuys 1
Po3mipu BikoHHUX npopi3iB Npu BiiHOIIEeHH] MMpUHM 10 BUcoTH 1,613 Ta mupuHa
Henpo3opoi yactuau C30K, m

IL101ma BiKOHHOTO Npopizy, M>
Hapamerp 0,5 1 2 3 4 5 6
HIupuna C30K, lczox , M | 0,90 1,27 1,80 2,20 2,540 2,840 3,111
Bucora C30K, hcsok , M 0,56 0,79 1,11 1,36 1,575 1,761 1,929
L, m 0,065 0,066 0,067 0,069 0,070 0,072 0,074

JUiss GUIBII TOYHOTO PO3PAaXyHKY TEIUIOI30JALIMHUX BIACTUBOCTEH METalOMIACTUKOBUX
BIKOH B CTpyKTypi Henpo3opux 30K, HeoOxiaH1 JaH1 11040 BIAHOCHHUX IUIOINI Ta TEIUIO130JIAIIHIX
BJIACTUBOCTEH NMPO(dIIIO Ta 3ariHEHHS.
Jns po3paxyHKiB OOpaHO crHapeHui aepeB’sHUMl Nnpo@uib 3 MOABIHHUM 3aCKICHHIM
(Bapiant Ne 1), npodine Veka PROLINE 3 cknonakerom 4-16-4 (Bapiant Ne 2), a Takoxx npodisib

Veka Softline 82 3 ckionakerom 4Solar-16Ar-4-12Ar-41 (Bapiant Ne 3).

OtpumaHi 3Ha4eHHs BIJHOCHOI IJolli Mpodiito 1 3amiHEHHS Yy BIKOHHOMY IMpopi3i

MPSIMOKYTHOI KOH(]iryparii pi3Ho1 101l HaBeAEHO B TabI. 2

Tabauys 2

Binnocna muioma npodginio i 3aninenns y npsimokytHux C30K 3 meTajionjiacTukoBuMu
BIKHAMU Pi3HHUX IJIONI, 3 Bi/ITHOIIEHHSIM IIMPHUHM 10 BUCOTH, 1,613, BinH. o.

T . P
Mapamerp 03 - JIoia ];IKOHHOFO np30p13y, M - -
Sy BIH. O | 0,287 0,209 0,151 0,125 0,097 0,097
%0, » BUIH. 071 0,654 0,746 0,813 0,843 0,860 0,872
5 bops » BUH. 071 | 0,329 0,241 0,175 0,144 0,113 0,113
S0y » BUIH. O]1 0,611 0,714 0,790 0,823 0,843 0,856
5 v00s» BIIH. O | 0,370 0,273 0,198 0,164 0,128 0,128
S0y » BUIH. 071 0,570 0,683 0,766 0,804 0,826 0,841
%> BUIH. 071 0,060 0,045 0,036 0,033 0,032 0,031

[TapameTpu o6paHux MpodisiB, CKIOMAKETIB 1 MOHTaKHOT MIHU HAaBEJECHO B TA0. 3.
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Tabauys 3

XapakTepucTUKH 00paHuX NPoduIiB, CKIONAKETIB TA MOHTAKHOI iHU
Tepmiunnii Tepmiunnii
HasBa omip, Hassa omip,
(m*°C)/Bt (M*°C)/Bt
Clapetiii Aepe i 044 | Cxnonaker 4-16-4, (Rcm) 0,32
npodiik (Rmr)
[Ipodinbue ckio, (Rc) 0,31 iﬁ;ﬁijﬁ T 4Solar-16Ar-4-12Ar- 1,14
ITpodine Veka PROLINE, Montaxna mina Ceresit TS 62,
0,8 2,73
R (Ram)
[Tpodins Veka Softline 82,
1,06
Ru3

PesynbraT  po3paxyHKIB  IHTErpajlbHOTO  ONOpY  TeIulonepeaadi  MPSIMOKYTHHX
METAJIOIUIACTUKOBUX BIKOH, BMOHTOBAaHUX B IpOpi3 ocHOBHOI Hecydoi Hempo3opoi 30K pisHoi
TLJIOIII, 3 BIAHOIIEHHSM IIUPUHU 10 BucoTu 1,613 HaBeneHo B TadiI. 4.

Tabnuys 4
IIpusenennii repmiunmii onip (Rne) C30K, 3 BitHomenHsiM mupunu 10 sucoru 1,613, 3
00paHMMH CKJIONAKETOM, npodijieM i MOHTaKHOI0 miHOK0, (M*-°C)/BT

. IL101ma BiKOHHOTO Npopi3zy, M>
Bapiant C30K 0.5 1 3 3 5 6
No 1 0,492 0,445 0,416 0,405 0,400 0,398
No 2 0,622 0,543 0,490 0,468 0,456 0,449
No 3 1,205 1,189 1,181 1,179 1,179 1,179

Sx BumHO 3 Tabn. 4, 31 30impmenHsaM miomi C30K, 11 TepMiuyHUN omip 3MEHIIYeThCH,
OCKUIBKH B CKJIONIAKeTa TEPMIYHHM OMip HUKYMIA, @ HIK B TPO(DLII0 Ta MOHTAXXHOI MTHU.

Bucnosxu. BctaHoBneHO, MO 17 JE€peB’STHOr0 Mpodialo 3 MOABIHHUM CKIIHHAM, TpU
36inpmenni wiomi C30K 3 0,5 M? 10 6 M%, TepmiuHumii onip 3MeHIIyeThes B 1,24 pas, B Toil yac sk
s npoding Veka PROLINE 3 ckinonaketom 4-16-4 - B 1,39 pa3 1 nns npodins Veka Softline 82 3
ckiomnakeroM 4Solar-16Ar-4-12Ar-41 - B 1,02 pas.

E®EKTUBHA OPI'AHI3AL[IS [TOBITPOOBMIHY B ITPUMIIIEHHSIX BE3 MOXKJIUBOCTI
BUTICHSIOYOT BEHTHJIALUT

B.O. Mineiikosebkuii!, B.I'. [3100enko0?, I.A. Cauenko?

"2KuiBchkuit HamionansHuil yHiBepcuTeT GYIiBHUITBA i apXiTekTypH v_mil @ukr.net,
ilay19 @ukr.net
3TOB «Aunbric-Koncrpakuny ilay19 @ukr.net

Opranizaniss TOBITPOOOMIHY € OJHUM 3 BHU3HAa4YaJbHUX (PAKTOPIB O€3MEeKH JIIOJUHU Y
OyniBnsx i criopynax. IlpaBuibHa oprasisaiiis MoBiTpooOMiHY MOBHHHA MIATPUMYBAaTH HOPMaTHBHI
napaMeTpu MIKpoKiIiMary (TerioBuil koMm¢popt), 6e3neuHy KOHIEHTPAIII0 MIKIJIUBUX PEYOBHH Y
MOBITpi, ceped sAKUX miokcun Byraemtoo. Cuctemu 3a0e3NneyeHHs MIKPOKIIMATy € OJHHM 3
HaOUIPIIMX croXkuBaudiB eHeprii. Tomy edexkTHBHA opraHizaiis MOBITPOOOMIHY J03BOJIsE
BUTpPAYaTu MiHIMaJIbHY KUIBKICTh €HEeprii Ha MiIr0TOBKY Ta TPAHCIOPYTBaHHS MOBITPSI.
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Haii6inpm edextuBHOO € BUTicHst049a BeHTWwsIist (JIBH B.2.5-67:2013), mo nepenbauae
rmojayvy MoBiTps, 6€3MocepeIHbO, B poO0Yy 30HY 3 MaJIOI0 MOYATKOBOIO MIBUKICTIO Ta MEpEenagoM
temneparypu. OJHak, AajJeKko He B YCIX NPUMIIMIEHHSX ICHye MOXIIMBICTH TakKoi oprasizamii
noBiTpooOMiHy. Ilomada mOBITpST y BEPXHIO 30HY CTPYMHHaMH B HaNpsSMKy po0O0Y0i 30HHU
MPU3BOANTH [0 3aXOIUICHHS CTPYMUHAMHU BIiAMPAIbOBAHOTO TOBITPS 3 BEPXHHOI 30HH Ta
HarHiTaHHs HOTo 0 poO0Yoi 30HM.

[Ipn HemocTaTHI BHUCOTI NPUMIIICHHS JJs 3aTyXaHHS TNPSIMOIUIMHHUX CTPYMHH
BCTaHOBJIIOIOTh IOBITPOPO3MOAUTFHUKH, SKI MOJAIOTh MOBITPS 3aKpPYUYEHUMH CTpyMHUHamH. Jliis
3aKpy4yBaHHS CTPYMHH TMOTpiOHA EHEepris, M0 NPU3BOJIUTH IO JOJATKOBUX BTpPAT THCKY B
MOBITPOPO3MOIIIFHUKAX Ta IEPEBUTPATH €HEPrii Ha BeHTUsATOpi. JlomaTkoBa TypOy izaiis MOTOKY
MPU3BOAUTH JI0 TWIJABUIICHOTO TEIUIOBOJIOTO3HIMAHHS 3 TOBepxHI JroawHu. lle Bumarae
nonatkoBoro 3HmwkeHHs (JIbH B.2.5-67:2013) ycepeaHeHoi mMBUAKOCTI TOBITPsI B poOOUii 30H1 IS
JOCATHEHHS KOM(POPTHUX YMOB.

€IMHUM Ha ChOTOJIHI BHUAOM CTPYMHH, IO IIBHIKO 3aTyXalOTh 0€3 OJATKOBHX BHTPAT
eHeprii Ta BTpaT TUCKYy € CTPYMHHH, IO HACTWJIAIOTBCA Ha OmMyKii moBepxHi. Ha kadenpi
TeruIora3onoctayanus 1 BeHTWIALIi KUIBCRKOrO HaIllOHATBHOTO YHIBEPCUTETY OYIiBHULTBA 1
apXITEKTypu pPO3pOOJIIOTHCS TOBITPOPO3MOALIBHI TMPHCTPOI, SIKIi BUKOPUCTOBYIOTH B3AEMOJIIIO
CTPYMHH, IO HACTUJAIOThCS Ha Omykial mnoBepxHi. Ha 0a3i muX MNOBITPOPO3MOAITHHUKIB
pO3pobIIeHO cXeMy oprasizaiii moBiTpooOMiHY (puc. 1) 3 momadyero MOBITPSI HaA piBHEM POOOYOL
30HH 3 KOJIOH.

Puc 1. Cxema opranizauii noBirpooominy:
1 — mpuMmilIeHHs; 2 — BUTSKHI PUCTPOi; 3 — OaraToLIMHHI MOBITPOPO3NOJUIBHUKY 3 TOXUIUMH
peryibOBaHUMHU HaPSIMHMMH JIOTIATKAMHU 3a aTeHToM YKpainu 91617; 4 — BepxHiii piBeHb
po060Y0i 30HH; 5 — KamiTeNb 3 FTOCTPUMHU KPOMKaMH; 6 — KOJIOHU-TIOBITPOBOIU

CTpyMHHH CIPSIMOBYIOTbCS B HAaIpsIMKY pOOOYOi 30HM TOBOPOTHUMH JIOTIATKaMHU Y
IIUIMHAX ~ 0araTOIIJIMHHUX  IOBITPOPO3NOAUIbHUKIB. CTpPYMHUHH IIBHUIKO 3aTyXalThb 10
NOTpAIITHHS B poOouy 30HY 03 J0aTKOBUX BTpAT TUCKY 1 MEPEeBUTpAT €HEPrii Ha MepeMilleHHs
noBiTpsi. KojoHM pekoMeHIyeThCsi 03700I0BaTH KAMITEIUIIO Uil 1HTEeHCU(IKaIlli 3aTyXaHHS
CTpYMHUH 0€3 J0AaTKOBOT'O aepoHMHAMIYHOr0 onopy. Lls cucrema Mae HaOMMKEHY 710 BUTICHSAIOYOT
BEHTWISALIT €PEeKTUBHICTh 1 PEKOMEHAYETHCS JI0 IIUPOKOTO BIIPOBAIKEHHS.

HOBI IIIIAXO M1 10 IIIBUILNEHHA EHEPIT'OE®EKTHMBHOCTI BYIIBEJIb TA CIIOPY /]
JI.A. Xapuenko!, K.B. IsmaiiiioBa?

"Kuipchkuii HalionansHuil yHiBepcuTeT Oy IiBHUIITBA i apXiTEKTypH
liliapokroval997 @ gmail.com
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[TinBuieHHss eHeproeeKTUBHOCTI Oy/iBeslb Ta CHOPYJ € NPIOPUTETHUM HAMPSIMKOM
BHpIIIEHHS MPOOJIeM B EHEPreTUYHIN MOMTHIN KpaiHu. Yepes 301IbIIeHHS MacTabiB CIIOKHUBAHHS
eHeprii Bce OUTBII CTPIMKO PO3BUBAIOTHCSI TEXHOJIOTIT €HEepPro30epekeHHs B Oy 1IBETLHOMY CEKTOPI.
3HayHa YyacTUHA >KUTJIIOBOIO CEKTOpPY HE BIANOBIJa€ BUMOraM €HEpProe(eKTHBHOCTI 3 NPUYUH
HE/IOCKOHAJIOCTI ~ apXiTeKTypHHX pIllIeHb, BHUKOPUCTaHHA HECPEKTHBHUX KOHCTPYKTHBHHX
MarepiaiiB Ta 3acTapiIMX THUIIB 1HXKEHEPHUX CHUCTEM. PO3BHTOK HOBHMX MiJXOJIB JO ITiABHUIICHHSI
CHeproe(eKTUBHOCTI JKUTJIA B TMPOLECI NPOCKTYBaHHSA  Ta MPH PEKOHCTPYKIii OyAWHKIB
BU3HAYal0Th aKTyalbHICTb JaHOI TEMHU.

Bukopucranss mKepen «3eJIeH0i» eHeprii, MOTeHIiaN K01 € HEBUKOPUCTAHUM MOPIBHSHO
3 TPaJAMIIIHHUMHU pecypcamH, 3HAYHO JONOMAara€ MiJBUIIUTH €HEproepeKTUBHICTh OymiBenb. 3a
pPaxyHOK BIJHOBJIIOBAJIBHUX JDKEpeN eHeprii (COHI, BITpY, OlomanuBa, piduoK, TOIIO) BXKE 3apas
JIesIK1 aKTUBHI OYJIIBIII IPOTATOM POKY BUPOOJISIOTH €HEprii OuIbIe, HiJK CIIOKHBAIOTh 32 PaXyHOK
BUKOPUCTaHHS €HEpro30epiratouux TEXHOJIOTIH Ta sIKICHOI TeTI0130Is1i{ MPUMIIICHb.

JlocuTh MOMYJISIPHUMH CTalOTh €HEproeeKTHBHI OyAMHKH (€KOOYIWHKH, aKTUBHI U
NAaCHBHI, AaBTOHOMHI, <CKHBI» Ta «pPO3yMHI», eHeprosoepiraipoui, OyIUHKH HYJIbOBOTO
CHEepProcloXUBaHHA, OYAMHKM 3 HYJIbOBUMHM BHUKHAAMHU BYIVIELO, OYyIiBIAl 3 MO3UTHUBHUM
eHeprodaisancoM ado 3 BiJI’€MHHUM CIIOKHBAHHSIM €HEPTii), IPU MPOEKTYBaHHI SKUX MepeadadeHo
HANUOUIBIY KUTBKICTh 3aX0/1iB JIJIsl MAKCUMAallbHOT MaifOyTHBOI €()eKTUBHOCTI.

Llerna, meran, O€TOH — CTaHIAPTHI MaTepiand, sIKi BUKOPHCTOBYIOTHCS Yy OYyIiBHHUIITBI.
Bce wacrime Ha pUHKY 3 SBISIFOTbCA MPOMO3UIIT (OMEIIKaHHA 13 cOJIOMM ab0 aBTOHOMHMM
OyIHMHOK 13 COHSYHOIO €JIEKTPOCTAHIIIEI0 Ha JIaxy), L0 HE 3aBKAU PO3yMi€ MepecidHui croxkKuBay,
BBaXKAIOUM HEHaAIHHUMM a00 HaATO 1OporuMu.TUM HEe MEHIl, Ha YKPaiHCbKOMY PUHKY IPAIIOI0Th
OyniBenbHI KOMIIaHi1, IKi KEPYIOTHCS CTaHAapTaMU €HeProe(peKTUBHOTO Oy [iBHUIITBA.

Exonoriune OyaiBHUITBO NMpUBAOIIOE HE TIUIBKU SIKICTIO, ajieé 1 3HAYHUMH MOKa3HUKaMH
eHeproedexTuBHOCTI )xuTiNa. Tomy kommanis LifeHouseBuilding Ha 0CHOBi JOCTYITHUX TEXHIYHUX
pilieHb po3poOuia TEXHOJIOTIF0 BUTOTOBJICHHSI CTIHOBHMX IaHEJIeW 3 OpraHi4yHOro marepiairy —
coioMHu. TexXHONOTisi BHUTOTOBJICHHS TaKOi IIaHENi: TOTYEThCS JIEPEB'SHUN Kapkac, a TOTIM
TiIpaBIIYHUM IPECOM Y HbOT'O MPECYETHCS COJNIOMA; MICs LbOTO BOHA OOCTPUTAETHCS, 1 BUXOIUTh
piBHa manenb. [IpocToTa mporecy 3Ha4HO CKOPOTHIIA Yac 3BEICHHs Oy/IiBJIi A0 ABOX MicsIiB. JaHi
naHesli MaloTh BHUCOKI TEMJIOBI XapaKTepUCTUKM (B/ABIUl MEPEBHUILYIOTH JEpXaBHI BUMOTH JIO
eHeprosz0epexxeHHs). Ha OyaumHkax BCTaHOBIIOIOTHCS CUCTEMU COHSYHHMX MaHeneu. Jleski OyauHku
BUPOOJISAIOTE Oljbllle €Heprii, HiXK BHKOPHCTOBYIOTh, TOMY ii HAQJJMIIOK BJIACHUK NPOJAE 3a
"senenum" Tapudom. Y €Bpori JaHa TEXHOJOTIS 3aCTOCOBYETHCS BXKE JIABHO, a B YKpaiHi JIMIIIE
Habupae 00epTiB (IOCUTH MOMYJISIPHA Cepell JIFOJCH, SKUX XBUIIIOIOTh IPOOJIEMHU E€KOJIOTIT).

[TommpeHoto y CBITI € TaHEIbHO-KAPKACHOIO TEXHOJIOTIEI0, SIKy Ie Ha3uBawoTh SIP-
texHouorieto (Structural Insulated Panel — cTpykTypHa i305s1iiiHa naHenb). By MHOK cKIataeTbes
MOAIOHO 10 KOHCTPYKTOpA. ByIIBHUIITBO KHUTIIA € TOCUTDH IIBUJIKUM Ta BITHOCHO EKOHOMIYHUM.

[TepeBara Takoro Oy/JiBHHUITBA Y TOMY, 10 BOHO IIBHKE (TIOMEIIKAaHHSI MOXKHA 3BECTH 32
KUIbKa MICSIIIB) Ta BIAHOCHO ekoHOoMIuHe. KaHajachkumu Taki Oy/IMHKY HA3WBAIOTh Yepes3 Te, 10 B
TaKMX CIOpyAax >kuBe OumbIIicTh HaceneHHs: Kananu, Hopgserii, @innsumuii, [lIBemnii Ta miBocTpoBa
Ansicku. ByaMHKU mpHCTOCOBaHI sl CyBOpPOro KiiMaTy uux perioHiB. Ilanemi toBumHoo 30 cm
JI03BOJISIIOTH OY/IIBIIi HE TPOMEpP3aTH Y CHIIbHI MOPO3H HaBiTh 0e3 onaneHHs. ToBIIMHA MaHenen —
7-20 cM. 3a migpaxyHKkaMu KommaHii, OyauHok miomero 200 m> mpu Temmepatypi -12°C norpebye
6nusbko 10 M rasy Ha 106y. s mopiBHAHHS: KaM'sHuii miomero 75 m> — 33 M Ha 100y.

Kommanist Neoacre mpomoHye He TPOCTO €Heproe()eKTUBHE IKHUTIO, a «IIaCHBHUI
OynnHOK. ByIMHKH MalOTh BHCOKOSIKICHY TEIUIOI30JIAIII0 Ta FTepMETUYHY OOOJIOHKY, a €Hepris JUIs
iX yTpuMaHHS BHUPOOJSETHCS 3 albTEpPHATHBHUX JDKepen. Lle 103Boisie MOCATTH  MOBHOI
HE3AJIKHOCTI BiJI MOCTavyalbHUKIB €HEpProHociiB. Neoacre MpaIoe 3a HIMELUBKUM CTaHIapTOM
Passivhaus. flkictb miaTBepaKyeThcs  (DIHANBHOI MEPEBIPKOI0 Ha TEePMETHUYHICTh  Ta
MOBITPOIIPOHUKHICTh HOBOOYZ0BU. KoMmaHisi MPOMOHYeE KHUTIO, B SKOMY YacTKOBO 3aCTOCOBaHI
eHepro3oepirarodi TEXHOJIOTil (COHSYHI NaHeNdl MAJii BUPOOHUIITBA €JIEKTPOEHEprii, COHAYHI
KOJIGKTOPH ISl MIJIrpiBY BOJM, TEIUIOBI Hacocu). ByanHOK He moTpedye MiIKII0UYEeHHS 10 CUCTEM
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omaneHHs, enekTpoeHeprii Ta rasy. lle nmosBonsie ckoporutu Ha 70-90% BuTpatH Ha
00CITyroByBaHHS 1 HaBITh JOMOTTHCS TTIOBHOT HE3aJIEKHOCTI.

Komnaniss PassivDom TeX Opi€HTYeThCS Ha CTaHIApT '"MacuBHOrO" OYIWHKY, aie
PO3pOOHUKHM BUPILIMIM CTBOPUTH IOBHICTIO aBTOHOMHE NoMmewKaHHs. Lle mo3Bonse BiIacHUKy
posramnryBaTHcs Oy/b-7ie, HaBiTh Ha TEPUTOpii, /1€ IIIKOBUTO BiACYTHI KOMYyHiKamii.. BynmHOK
CIIPOEKTOBaHUM 3a MOJYJIbHUM IPUHLIUIIOM - CIIOKMBAaY MOXKE IPUA0ATH OJMH MOAYJIb IUIOLIEr0 36
M? 260 3i06paTH MOMENIKaHHA 3 KUIbKOX MOJYIB, IK KOHCTPYKTOP (MaKCHMAalbHO— YOTHpH, 144
M?). TomelkaHHs 3a0e3MeUyeThCs EHEPTicl0 3aBJSAKM CHCTEMi NaHeneil, BMOHTOBaHMX y Jax.
Bucokuii mOKa3HUK TETUIOI30JIA1Ii1 3yMOBIICHUN CaMOI0 KOHCTPYKITIEIO: KapKac IpYyKyeThcs Ha 3D-
IIPUHTEP1, TOMY BIJICYTHI cTUKHU. [lepeBaroro Takoro KMTJia € CUCTEMa OUYMILEHHs TaK 3BaHOI Cipoi
BOAM (HAmpuWKiIan, 3 Aylly), sfKa IMOTpaIuiie€ y CHeUiaJbHUHA pe3epByap 1 OYHMILYEThCS IS
IOBTOPHOr0 BHKOpHUcTaHHsA. KepyBaHHs cuctemMamu OyIuHKY (TeMIepaTyporo, OCBITICHHSIM,
CUTHAJII3alli€l0) BiAOyBaeThCs dYepe3 JO0JaTOK Ha cMapTOHi, L0 € JOCUTh 3pY4YHO. BynmHOK
HIAKJIIOYEHO J0 JUCIETYEPChKOI OHJIAH-CUCTEMH, 11100 CTEXXUTH 3a CIPABHICTIO MOAyns. byauHok
peanmizyeTbcsi 3 MeOIIMH, TOOYTOBOK TEXHIKOW, MOAyIIKaMu. Haiibinemie mgoCATHEHHS
pPO3pOOHMKIB — crmpoba 3podutu OYyAMHOK PO3YMHHM (32 MPOTHO30M IMOTOAM, CaM PETYII0€
TEMIIEPATYPy MOBITPSI; HOMY BiTOMO, KOJIH TOCTIOap HAOIMKAETHCS 0 OYAMHKY, 100 3a37aJeriib
II0Ch YBIMKHYTH; 3HA€, IKUU 3apsi]l eHEeprii B aKkyMyJIATOpax 1 4 BapTO HAKOMUYYBATH TEILIO).

Jist  pO3BUTKY 3€JI€HOro OymiBHUIITBA HEOOXITHO BHOCHTH 3MIHHM JI0 BITYHU3HSHOI
HOopMaTHBHOI 0a3u. lle macTe 3MOry CKOPOTHUTM HEraTUBHUUM BIUIMB Oy/iBeNIbHOI ramysi Ha
€KOJIOTIYHY CHUTYAIlII0 Ta TO3BOJUTH IMIABUIIUTH €HEProe()eKTUBHICTH KUTIOBOTO (POHIY, TaK SK IIe
TOJIOBHUH aclleKT BIOPOBA/KEHHs OYIIBEJIBHUX «3€JIEHUX» MPOEKTiB. BaxiuBum Oyno npuiHATTS
3V «Ipo enepretnuny e(EeKTUBHICTH OyIiBeNlb», MIO 3alpoBaguB OOOB’S3KOBY cepTH(IKAILi0
€HepreTUYHOI e(PeKTUBHOCTI Ta BU3HAUYCHHS KJIACiB Oy/iBeJb 3TiIHO 3 €BPONEUCHKOI0 METOAUKOIO 3
01 mumas 2019. B Ykpaini eHeproeeKTHBHICTh )KUTIOBUX Ta MUBLIBHUAX OyIiBIIl BUZHAYAETHCS 32
KJIaCOM, Ha OCHOBI MOPIBHSHHS HOPMATUBHUX Ta (PAKTUYHMX 3HAYEHb TEIUIOBUTpAT 3rigHo 3 JbH
B.2.6-31.2016 Temnosa i3omsmist OyniBens. [lependadeno 7 kiaciB eHeproeekTHBHOCTI (Bix A 10
G), 3riAHO 3 SKUMU Tepirl aBa € eheKTUBHUMH, OyauHku kinacy C BiAMOBiIAIOTH HOPMATHBHUM
BUMOI'aM €HEProCHOKMBaHHSA Ta 1HII 4 — mepeBuulytoTh iX. [Ipm HOBoMy OyIIBHHUUTBI Ta
TepMOMO/IepHi3allii iCHYr0uO0i 3a0y/I0BU KJIac eHeproeeKTUBHOCTI MOBUHEH OYTH HE HIDKYHM 32
«Cy». IH)xeHepHi crucTeMU OBUHHI MaTH TaKOX KJlac €HeproeeKTUBHOCTI He HUKUUHN 3a «C».

3Bakarouyd Ha 3aKOPAOHHMM JIOCBiJ, HAMOLIBII JOLIIBHO MPOBECTH HACTYIHI 3MIHH, a
came: HaJaHHS EKOJOTIYHOIO «HYJIBbOBOTO» KpEAUTy Bia OaHKIB Ta (HOHAIB; BUKOPUCTAHHS
nepepobeHUX MaTepiayiB Ha Oy/JIBHUITBI, HAJaHHS MUIbI Ta cyOcuaiil 00’€KTaM, SIKi IMJIAHYIOTh
OTpUMaHHS MDKHapoAHMX cepTudikariB. TakoX MOTPIOHO MOCWINTU KOHTPOJIb 3a peani3ali€ero
€KOJIOTIYHUX MporpaM Ta 3000B’A3aHb MIKHAPOJHUX KOHBEHIIH; KOHTPOJb 3a JOCTOBIPHICTIO
BIJIOMOCTEHl TPO BUKHAM Ta PO3MIIIEHHS BIAXOAIB OYIIBEIbHUX KOMIIAHIM; TMPOBEICHHS
eKOJIOTIYHOT eKCHEepTH3H; CTATHEHHS ITpadiB Ta CaHKIi 3a 3a0pyIHEHHS Ta EKOJIOTi4Hi
MOPYIIEHHST; KOHTPOJIb 32 30€PEKEHHSIM 3aII0BITHUKIB Ta HAI[IOHATHHUX MaPKIB.

[TinBuiieHHsT eHeproeeKTUBHOCTI >KUTJIA OyAe 3aJIMIIATUCS aKTyalbHOK MHPOOIEMOI0
OyxaiBenbHOI rany3i. BaxknuBo minBuilyBaTH e(QEeKTHUBHICTh SK 3aco0iB 1 oOJagHaHHS, Tak 1
pamioHali3yBaTH  CIOXXKMBaHHSA. TakoX  JOUUIBHO  HE  JIMIIe  IUIAaHYBaTH  €KOHOMHE
€HeprornocTayaHHs, aje BJIOCKOHAJIOBATH 1 BIPOBAIKYBaTH HOBI, OLIbII €(QEKTUBHI IKepena
TEIUIoBOi eHeprii a0o pallioHaNbHO 3aCTOCOBYBATH MPHPOJHI, IO MPHU3BOIUTH JIO 3HAYHOIO
3MEHILIEeHHS MoTpeb y Termsosiil eHeprii. IlpoTe pa3om 13 3acTOCYBaHHSM HOBITHIX TEXHOJIOT1H
3aJu1s 3a0€e3MeueHHs eKOJI0Tr1uHOl Oe3neKu, HeoOX11H1 MOCTIMHI MOAAbINI JOCTIHKEHHS Y 3B A3KY 3
HE 17IeTHHICTIO Ta IIKIIJTABUM BIUIMBOM HAaBITh «3EJICHUX) JKEPEN CHEprii.
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TEPMOMO/JEPHIBALIA I'YPTOXUTKIB I3 BJIAIITYBAHHAM AJIBTEPHATUBHOI'O
EHEPI'OIIOCTAYAHHA

A.B. N'onuapenxo!, P.O. I'amoubknii 2, A.1O. Porosiii’

SKuipchkuil HalioHanbHKi yHiBepcuTET OyNiBHUITBA Ta apXiTeKTypu hosting.pat@ gmail.com,
roman.gamotskii @ gmail.com, annarotozii @ gmail.com

Tpaguuiiiani MeTtonu BHPOOJICHHS ENEKTPOCHEPrii € OCHOBHUMH 3a0pyIHIOBa4aMu
HABOJIUIIHBOTO MPHUPOJHOTO CEPElOBUINA Ta CIOXHBAaYaMU HEBIAHOBIIOBAHUX MPUPOIHHUX
pecypciB. 3aralbHMMH T€peBaraMyd ajJbTEPHATUBHOI EHEPreTUKU (COHSYHOI, BITPOBOi) €
3arajJbHOJOCTYIHICT, 1 HEBHYEPITHICTHh JDKEpesia €Heprii Ta, TEOpEeTUYHO, MOBHA Oe3rmeka it
HABKOJIMIIHBOTO CEPEIOBUIIIA.

3 ormsiny Ha MuHYJIHR 2018 piK CEKTOp aJbTEpHATUBHOI €HEPIeTUKH MOKHA BBAXKATH SIK
pIK TEpCIEeKTHBHOTO PO3BUTKY. XO4a albTepHATHBHA CHEPTis 3allikaBmia 0aratb0X CBITOBHX
1HBECTOpIB, ajie A0ci He 3700ya MUPOKOT MOMyIsIpU3aliii.

["onoBHA iHHOBAITIITHA 1]1e51 TIPOEKTY:

. nmoOy/noBa HEBENUKOI COHSYHOI MiHI-€JIEeKTPOCTaHIlll, MOTYyXHicTio 26 kBT s
3a0e3neueHHs eJICKTPOCHEPTIEI0 CTYICHTIB Ta MPOJIAXKy HAJIUIIKIB;

. COHSYHI KOJIEKTOPU JIJIs1 HE3aJI€KHOTO T'apsiuoro BOAONOCTayaHHS;

. TATYUKHU PyXY JJIS1 OCBITIICHHS;

. MPOAAXK 3AJIUIIKIB Y MEPEXY.

BupimyBana npobnema:

. 30epekeHHs KOIITIB YHIBEPCUTETY;

. ABTOHOMHICTh €HEProNOCTaYaHHs Ta Fapsa0To BOAOIOCTAYaHHS;

. 3aJy4eHHs JOJATKOBHX KOIUTIB 32 PaxXyHOK IPOJAXy 3aJMILKIB €JIEKTPOEHEPrii 1o
3eneHOMY Tapudy, 3a paxyHOK YOr0 MOXIIMBA IIOJAbINA MOJCPHI3AIiS TypTOXHUTKIB Ta
YHIBEPCUTETY.

OruiHKa pUHKY:

. COoHsYyHa eHepretuka B VYkpaiHi HE po3BuHeHa. Y cTpykTypi BUpOOHHUIITBa
YKpaiHCBhKOI €IeKTPOEHEPTii, COHSIUHA CTAHOBUTH pUOIM3HO 1%;

. po3Butok CEC B cBiTi Hag3zBuuaitHo nuHamiunuid. Tak, skmo B 2007-My pori 3a

nornomororo CEC B cBiti O0yno BupoOneHo 9,5 I'Bt enexrpoeneprii, To Bxke B 2008 151 mmdpa
nopisHioBana 16,2 I'Bt; 2009 - 23,6 I'Bt; 2010 - 40,6 I'Bt; 2011 - 71 I'BT; 2012 - 102 I'BT; 2013 -
138,9 I'Br;

. aHAJIOTIYHO HJie 3pOCTaHHs MOTY)KHOCTEH OKpeMMX eleKTpocTaHliil. Tak, sKuIo B
2005-my poui HaitO1abma CEC Mana notyxHicts 6,3 MBT; To Bxke B 2008-my - 60 MBT; 2010 - 97
MBT; 2011 - 200 MBT; 2014 - 550 MBT;

. HalOlIpIIIa YacTKa BHUPOOJIGHHS COHSYHOI enekTtpoeHeprii: 70% Big CBITOBOTO
(Himeuuuna - 32% Bix cBitoBoro; Itanis - 16%; pemra €sponu - 22%); CHIA - 8%, Kuraii - 8%;
SAnonis - 7%; tamti - 7%;

. B YKpaiHi 0MH 3 HalBUIIUX «3esieHuXx» TapudiB B €Bpori - 0,322777 eBpo 3a 1 kBt
- ron (Ha 2017 pik). Ilpu upomy, cepenHiii piBeHb COHAYHOI pajiauii Ha Teputopii YKpaiHu
NepeBUIIlye aHAJIOTIYHUH Mmoka3HUK B HimeuunHi (kpaini-nigepi B wiit cepi) Ha 20 - 30%. Lle Bce
TOBOPUTH PO NepcreKTUBHICTH npoekTiB CEC;

. 3a OCTaHHI JeKiIbKa pOKIB YKpaiHa 30umblimMia oOcArv eHeprii  oTpUMaHoi 3
BIJIHOBJIIOBAaHUX JDKepes Maiixke B 4 pasH.

Ilpobnema uu modxcirugicms. Ha cbOTONHINIHIA JeHb B €HEpPreTHuHiil cucrtemMi YKpaiHu
YTBOpUBCS 3HAuYHUM JucOanaHCc BHACHIAOK BTPaTH KOHTPOJIIO HaJa 4YacTHHOW JloHeubkoi 1
Jlyrancekoi obGnactedf, 3 iX BYIJIEJOOYBHUMH TOTYXHOCTSMH, TOKPHUTH SKUH Oe3 IMIOPTY
€JIEKTPOEHEPrii B MOMEHTH IIKOBUX HaBaHTaX€Hb, Ta IMIOPTY BYIULIS, SKUM YKpaiHa paHilie
eKCIOpTYBaJla, MPAaKTUYHO HEMOXJIUBO. CHUTYallil0 101aTKOBO MpPHUTHiuye Ta oOcTaBUHA, 10 3 15
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mpamodnx choroani eneproomokie AEC B Ykpaini, 10 (abo 67%) BiampairoBanu nonas 30 pokiB
1 32 HOpMaMH TIOBMHHI OyTHM BUBeIEHI 3 ekcruryaranii. [Ipm mpomy me BTpara maiixe 9 MBT
enekTpoeHeprii. BinmoBigHo, cboroHi eHeprocucreMa YKpainu norpeOye iHBECTHIIIN, SIK HIKOJIH.

IlepeBaru:

- BiJTHOBJIIOBAHICTh €Hepropecypcy (MpakTHUHa HOTO HEBUYEPITHICTD);

- B1JICYTHICTh HETaTUBHOT'O BIUIMBY Ha €KOJIOT1IO;

- BHCOKa PEHTa0ebHICTh (BUCOKI Tapudu Ha "3eneHi" Tapuu A eIeKTpoeHeprii,
10 BUPOOIISIETHCS);

- 0e3CyMHIBHI IMi/DKEBI IEpEBary.

@Dinancosa oyinxka. Kamitampai iaBecTuilii cranoBiate 700 000 rpuH. Piunwmit moxin
(exonomis/moxix) cranoButh 144 109 rpu. Ilepion okymHOCTI npoekty - 4,9 poky. PentabenbHicTh
- 20,5% B pik.

biznec mooens. Ilicns BUICHHS IHBECTHUIIIH Oy1e HEOOXITHO:

1. BuOip micus po3TarnryBaHHs JJI €JIEKTPOCTAHIIT Ta pe3epByapiB IS BOAM;

2. 3akymiBis i MOHTaX cucTeMH (6arapei, IHBepTOpH + BUTPATHI MaTepiajin) — 3aIyckK;

3. Vsromxenns ogepxyBaueM («IATEK KuiBcbki  enekTpomepexi») CcXemu
MM IKITIOYEHHS,

4. [lomanHa paxyHKIB BiJA MICIIEBOi €JIEKTPOKOMMAaHii Ha OmjaaTy MOCIyr IIo
o0JaIHaHHIO By3Ja JIYMILHUKIB; 1X YCTAHOBKA 1 BBEJICHHS B CKCILTyaTaIlilo;

5. IlizmucaHHA yroJu Mpo KyMiBJIIO-IPOJaX €J1eKTPOEHEpril;

6.  IIpomak Ha/UIHIIKIB.

broooicem cmapmosozco enposadicenns. Kanitanphi inBectriii ctaHoBIsATH 700 000 rpH.

Ouikysani  pesynbmamu. YacTkoBuii ab0 TMOBHUM TMepexiJy Ha aJbTEPHATUBHY
BIJTHOBJIIOBAaHY €HEPIE€THUKY.

[To3uTBHUE IMiIK YHIBEPCUTETY Ta 3allydeHHs (E€KOHOMisl) KOINTIB, SKi MOXHA
HampaBUTH Ha po3BUTOK YHiBepcuteTy. MiHi-CEC mnotyxHicTio 26 KBT mae MOXIMBICTH
MIOTIOBHUTH OalaHC eHepreTuku YKpainu npudiausHo Ha 8 MBT enexkrpoeneprii B pik. [Ipu mipomy,
1Ieil MPOEKT Mae JayKe BUCOKY PeHTa0eIbHICTh 3aB/SIKM BUCOKUM TapudaM Ha "3eleHy" eHepreTuky
B YKpaiHI.
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CEKIIIA 4. IIEPEJIOBI IHKEHEPHI CHCTEMH TA TEXHOQJIOI'II 3EJIEHOIQ
bY/IIBHUIITBA

PO3PAXYHOK PEXXUMY POBOTH COHAYHOI EJIEKTPOCTAHIIIT
€.0. Maric!, O.I1. Kpor?
12X apkiBchkuii HallioHaTBHUI yHIBEpCUTET OYIiBHUIITBA Ta ApXiTEKTYpu matis19ev @ gmail.com

CoHsIYHA €JIEKTPOCTaHIIISI — OTPUMYE SHEPTil0 BiJ COHIIA 1, BIAMOBIIHO, Nepea BHOOPOM
KUTBKOCTI 1 BUy COHAYHHMX Oatapeil HeoOXiIHO po3paxyBaTh PeXHM POOOTH (HOTOEIEKTPHUHHX
MoayiB (DEM): minopiuyauii a0 Ce30HHMIA.

Jlist 1iboro HaM MOTPIOHI 3HAYEHHS COHSYHOI iHcosii (pamiamii). Y Tabnumi 1 BkaszaHi
MMATOMI MICSIYHI 1 CyMapHi pidHi 3HAYCHHS COHSYHOI pajiarii (Eya) JUTsL MicI, Ae Oyzie BCTaHOBJICHA
consayHa enexktpocranuis (CEC).

Tabnuys 1
3HayeHHs NUTOMOI COHSTYHOI pagiamii
v 2 v 2 2 v 2 4 = 2
| E| §| 5| E| 5 E| E|E| 5| 5| B
: =) s @ E = 2 = = 53 ; [ =
Micsinb =2 e = = g = = = 2 s 2 5
ClIlE I | 2| =|F |5 |O0| | 2| E| =
Eyﬂ,
kBT rox/ 1,17 | 2,19 | 3,54 | 4,49 | 5,17 | 5,54 | 5,42 | 4,74 | 3,36 | 2,16 | 1,28 | 0,85
(M~ 1eHb)

Sx BuaHO 3 Tabuuui 1 ontumansHe BukopuctanHs CEC mepemnanae Ha mepiof 3 O6epe3Hs
10 BepeceHb, MiHIMaJIbH1 3HaueHHs BUpoOieHoi eHeprii CEC OynyTh 3 )KOBTHS O JIIOTUH.

TpuBamicTe COHAYHOTO cAiiBa cTaHOBUTH 1716-2100 ToawH 1 3alleXUTh TaK caMoO BiJ
penbedy MICIIEBOCTI.

Jani po3paxyeMo MiCsA4HI 1 cyMapHi piuHi 3HaU€HHs COHSYHOI paaiauii 3a popmysoro (1) 1
3aHeceMo JIaHl B TaOIHIo 2.

E = Ey, * Ny, KBT - rog/m? (1)
€ Ny — KUIBKICTB JIHIB B 33JaHOMY MiCSII.
IIpuknan. Po3paxyHok cOHsAYHOI pamianii B CiuHi (n,, = 31 neHb B CiuHi).
E=1.17-31=36.27 kBt - 4/Mm?

Tabnuysa 2
3Ha4yeHHs MICYHOI Ta PiYHOI COHSIYHOI pajgianii
Micsaub Eys, kBT rOx / (M? 1€HD) Nym, AHI Evec, KBT°TON /M?
Ciuenn 1,17 31 36,27
Jrotwmii 2,19 28 61,32
bepesenn 3,54 31 109,74
KsiTeHnn 4,49 30 134,7
TpaBeHb 5,17 31 160,27
YepBeHn 5,54 30 166,2
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Jlunens 5,42 31 168,02
CeprieHb 4,74 31 146,94
BepeCceHb 3,36 30 100,8
JKosrenn 2,16 31 66,96
Jlucroman 1,28 30 38,4
I'pynenn 0,85 31 26,35

Bceroro 365 1215,97

Kpurepiii s BHU3HAYEHHsI palliOHAIBLHOTO pexuMy podotd DPEM 3HaXoauThes 3a

bopmynoro (2):
kpaa = EI‘OLL/EMGC’ (2)

ne En,; — cepemni piuHi cymMM CyMapHOi pazialii Ha TOPU3OHTaJIbHY IOBEPXHIO,
kBt ron/m?;

Eyec — CepemHBOMICSYHA cymMa CyMapHOi panianii Ha TOPU30HTAIBHY IOBEPXHIO,
MiHiMaIbHa IPOTATOM POKy, KBT To1/m?.

Koeinient k,, Xapakrepusye BiIHOLIEHHs COHAYHOI pajialii Npy HaWMEHII COHSYHOMY
Micsli 10 pajiaiii 3a BECh piK, TOMY MOXKHA CKa3aTH, 110 SKIIO 1€ BigHOUIeHHs Oyne Ounbiie 50, To
pexxum pobotu it DEM HeoOXiqHO BHOpAaTH CE30HHUH, K10 MeHIIe S0 — IMITOPIYHUN.

kpay = 1215.97/26.35 = 46,15.

Omxe, Tak K 3Ha4YEHHA kp,, Buduuio Menue 50, To BukopuctoByBatn ®EM moxHa

[IJIOPIYHO.

JITEPATYPA
1. [TutanHs 1 BiAMOBiAI MPO MOHOBIIOBaHI JKepena eHeprii. Emextponnuii pecypc. Pexum
noctymy: http://www.rushydro.ru/press/material/26712.html
2. WNntemiextyansHas Oe3zomacHocTh. Calit kommanii ideal-house. — Pexum nocrymy:
http://ideal-house.ru/info/kak-rabotaet-umnyj-dom.html
3. Cuctembl sHeprocOepexenus. Calt komnasii m-hous. — Pexum nocrymy: http://m-
house.ru/wp-content/econom-obos-nenergo-sber.html
4. ConsiyHa  eHepretuka. Bikimenmis —  BilbHa  eHIMKIONEeAis—Pexxum  mocrymy:
https://ru.wikipedia.org/wiki/Conneunast 3HepreTuKa
5. Jlykytun b. B. Cucremu enextponocradyaHHs 3 BITPOBUMHU 1 COHSTYHUMH €JIEKTPOCTAHIISIMU:

HaByanbHUi nociOHuk / b. B. Jlykytin, . O. Mypasnes, U. A. [Inotnikos.: U3natensctBo TITY,
2015. - C. 47-66.

GREEN PLANTINGS’ GENETIC DIVERSITY PRESERVATION METHODS UNDER
ANTHROPOGENIC PRESSURE CONDITIONS

N.L Glibovytska!, L.V. Plaksiy?

?Ivano-Frankivsk National Technical University of Oil and Gas nataly.glibovytska@ gmail.com,
ecolesia@ukr.net

The catastrophic decline in biodiversity, extinction of flora and fauna species is one of the
global problems nowadays. Plants play the role of primary recipients of the environmental factors’
complex effects, thereby purifying the air from toxicants, serving as food and oxygen for animals.
Climate changes, excessive forest management, the implementation of unreasonable environmental
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projects (drainage, irrigation, construction of reservoirs, etc.), atmospheric pollution, transboundary
movements of polluted air, acidic precipitation, scientifically unreasonable large-scale introduction
of plant and animal species are negative factors that influence the genetic resources of green
plantings (Glibovytska, 2017a).

Methods for the conservation of plants’ genetic resources in situ include the cultivation of
green plantations within natural habitats, and in the case of acclimated or cultivated species - the
cultivation of green plantations in the environment in which they have acquired their peculiar
characteristics (Gaffin et al., 2012).

In most European countries, including Ukraine, the main conservation object of the in situ
gene pool is genetic reserves. Genetic reserve is a plantation area that covers the whole population
of a tree species, or only valuable in genetically-breeding part of it and representative of the
corresponding natural and climatic region. Genetic breeding value of such areas is the presence of a
wide amplitude of genotypic and phenotypic variability, which provides high adaptive capacity of
the species to changing environmental conditions and creates opportunities for effective breeding
programs. Genetic reserves can be mono-species (for a gene pool of one species) and poly-species
(for a gene pool of two or more species).

For widespread, rare, endemic and relict species for which there is a significant risk of the
gene pool depletion even with complete extinction, individual trees or their groups may be stored in
situ (Glibovytska, 2017b).

Ex situ methods include gene-saving technologies that evacuate organisms or parts of them
from their natural growth sites. Such technologies include the creation of plantations of clones,
families, test or collection crops, seed banks, meristems, pollen (Gostin, 2016).

In Ukraine, objects in situ include seed plantations, various test and collection cultures. A
collection site with a vegetative offspring of valuable trees is created for their conservation,
reproduction and study. Seed plantations (clonal, family) are plantations showing vegetative and
seed progeny of trees. They are created for harvesting seeds with high hereditary properties.

Test crops are crops in which a long-term comparative test of the seed progeny of trees,
forms or populations is carried out on a homogeneous environmental background (Rai, 2016).

The pragmatic aim of the genetic greenery resources preserving is to create the conditions
for the sustained use of the diverse and complex benefits that arise from it. The direct benefits from
the implementation measures to preserve the genetic potential of green space are the increase in the
production of public goods - recreational, water, sanitary, aesthetic, climate-regulating. Indirect
benefits from the implementation measures to conserve the genetic potential of green spaces are the
conservation of evolutionary potential, adaptive capacity of plants to future environmental
parameters’ changes, fulfillment of moral obligations to future generations to conserve the
environment.

EKOJIOT'TYHI AELIEBI PILUEHHS JJ1S CUIbCBKOI CAJIUBU B TAJTY 31
BOJOIIOCTAYAHHS 1 KAHAIIBAIIII

H.I'. Crenosa', O.M. Kymika?

Mucruryr rigpomexaniku HAHY
’KuiBchKuil HallioHaIbHUI yHiBEpcUTET OYIiBHULTBA i apXiTekTypu alexkushka2019@gmail.com

OCHOBHOIO METOIO 3€JI€HOr0 (200 eKO0JIOT1YHOr0) OyAIBHUITBA € 3MEHILIEHHS CIIOKUBAHHS
CHOPYJOI0 €HEPreTHYHUX Ta 1HIIUX BUAIB PECYPCIB, SIKi HAAXOASTH BiJ IIEHTPAII30BAHUX MEPEK.
s mera nmocsraeThCsi SK 3a PaXyHOK BIPOBA/DKEHHS TEXHOJIOTIH, IO JJO03BOJISIOTH OUIBII
epeKTUBHO 1 3 MIHIMAJbHUMHM BTpaTaMd BHUKOPHUCTOBYBAaTH IIi PECypCcH, TaK 1 3aBISKU
0e3mocepeTHOMY 3IYYEHHIO JIOMOTOCTIOJApCTBAMH TMPHUPOJHHUX PECYpCiB, TaKUX SK EHEpris
coHlg, BiTpy Tomo. [Ipu mpomy coGiBapTiCTh 00’€KTiB 3eleHOr0o OYyIiBHUIITBA €, SIK MPaBHIIO,
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CYTTEBO OUIBIIOI0 y MOPIBHAHHI 31 3BUYaiiHUMU criopyaamu. Lle i1 €, Ha Hamry AyMKY, OCHOBHOIO
MPUYMHOIO TOTO, IO «3€JICHI» TEXHOJIOTIl BIPOBAHKYIOTHCS B HAII KpaiHi JyXe MOBUILHUMH
TEMIIaMH, OCOOJIMBO B CUIBCHKill MICIIEBOCTI, /e PiB€Hb PETIOHAIBHHUX TOXOMIB TAKHM, IO IIE i
J0C1 HEMa€ MOYKIMBOCTI MiAKITIOUYMTH MEIIKAHIIIB JI0 IIEHTPaTi30BaHO1 CUCTEMHU KaHaJli3aIlii.

Tak, 3rinHo 3 «HarmioHaibHOIO AOMOBIIIO MPO SKICTH MUTHOI BOJM Ta CTaH MHUTHOTO
BojonoctayanHs B Ykpaini y 2016 pormi», mpoekt skoi Oyio po3pobiieHo MiHicTepcTBOM
pEriOHaJIbHOTO PO3BUTKY, OyIIBHUITBA Ta JKUTJIOBO-KOMYHAJBHOI'O TOCIIOAApCTBA (3apa3s
MiHicTepcTBO PO3BHTKY Tpomaa Ta Teputopiii Ykpainm), 3 26084 cinm LEHTpanTi30BaHUM
BOJOBIABEAECHHAM 3a0e3nedeno aumre 577 abo 2,2%.

3a maHuMH MBeHnapchbko-ykpaincekoro mpoekry DESPRO, 3aramom mo VYkpaiHi He
MaloTh [EHTPATI30BaHOI KaHAJi3amil Ta He MIAKIIOYEHI J0 JIOKATbHUX OYHMCHUX KaHATi3aIllifHIX
copyn 41% mikin.

Tomy Meroro miei poOoTH Oyllo 3ampoOmOHYBaTH MPOCTI Ta JCHIEBI «EKOPIMICHHS»,
OB’ s13aHi, MO-TIepIIe, 3 MOJCPHI3alli€l0 KPUTOrO0 BYJIMYHOTO TYaJleTy CLIbCHKOI caguOH 3 IO
3HUIICHHS HEMPHUEMHHUX 3alaxiB 1 3MEHIICHHS 3a0pyAHEHHS TIPYHTOBUX BOJ, a BIIMOBIIHO
MOJIIMIIEHHS. SIKOCTI KPUHWUYHOI BOAM; TMO-Apyre, 31 300poM [OIMIOBOI BOIM 3 JaxiB Ta ii
BUKOPHUCTAHHS IS ITOJIUBY.

Cxema 3aIlIPpOIIOHOBAHOI'O MOI[CpHiSOBaHOFO BYJIMYHOI'O TYAJICTY HABCACHA HA PUCYHKAX 1,
2.

Puc.1. «Cyxuii» Tyaser NoMix aJis1 HekaHaJIi30BaHOI MicLeBOCTi

Inest monsirae B po3nisieHH1 cedi 1 ¢ekaiid, sike BiIOYBAEThCS, OJJHAK, HE AaBTOMATHYHO, SIK
1€ POOUTHCS B JOPOTHX «CYXUX» TyasleTax, a 3 BUKOPUCTAHHAM CBIZOMOCTI KopucTyBada. Jlroauna
oOupae OTBip, HAKPUTUHN TJIACTUKOBOIO KPHUIIKOIO, B 3aJI€KHOCTI BiA cBOiX morped (puc.l). Ilpu
I[bOMY C€ya aKyMYJIIO€ThCS B €MHOCTI A ceui (puc.2). s mboro Moxke BUKOPUCTOBYBATUCH
3BUYAiTHE TJIACTHUKOBE BP0, SIKE MOTPIOHO MIOAHS OMOPOKHIOBATU. OCKIJIBKH c€ua MICTUTh BUCOKI
KOHIIEHTpallli OlIOr€HHUX PEeYoBHH, ii MOTPIOHO po30aBiATH BOJOI0. OTpHUMaHy CyMIII MOXKHA
BUKOPUCTOBYBaTH B SIKOCTi noOpuBa. IIpore, sik BuaHO Ha pucyHkax 1, 2, 3amponoOHOBaHUI
«cyxuit» tyaner NoMix Mae Tpu €MHOCTI. SIKIIO IIEHTpajbHa €MHICTh NMPU3HAUYEHA Ul YPUHHU, TO
JB1 IHIIUX — JUIs peKastiid, MPUIoOMy KOXKHA 3 JBOX OCTaHHIX MYCUTh OyTH po3paxoBaHa Ha 00’e€M
1,5-2 poxku. Lle mepioa, IpoTIAroM sKOro B OJHIN 3 €MHOCTEH BiIOYBA€eThbCs aHACpOOHHM pO3KiIaj
(xomnoctyBanHs). Ha mell mepiog 1 KpuIKa € 3a4MHEHOI, a BOHA HEIOCTYMHOI JUIs
KopuctyBaHHs. llpm 1poMy y JOpyrii «akTHBHIM» €MHOCTI 3aMmicTh 3JIMBY BiOyBaeThCs
«TPUTIOPOIIEHHS» (DeKaTiil 3eMyier0 ado CIHOM, 110 3HAXOIUTKLCSA Y crienianibHoMy Bizpi (puc.l). Le
poOHUTHh KOpHUCTYyBad. Take «IpPUIIOPOLIYBAHHS» JIO3BOJIIE YHMKHYTH HENPUEMHOTO 3amaxy,
PO3MHOKEHHS MYX, a TaK0X pOOUTH KpalllUM SIKICTh OTpUMaHOro KomrnocTty. Komnoct Bunanserscs
3 €MHOCTI pa3 Ha 1,5-2 poku yepe3 crnieniaabHUN NPUAMOK (puc.2).
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Puc.2. Cxema «cyxoro» tyajery NoMix y nepepisi

Jpyre 3 3anpONOHOBAHUX OIO/KETHHUX «EKOPIIIEHB)» MOJSTae B BUKOPUCTAHHI 310paHOi 3
JaxiB JIOMIOBOI BOAM IS monuBYy (puc. 3). MoskHa 1i BUKOPUCTOBYBATH 1 AJisi po30aBIeHHS ceyi B
3arponoHoBaHoMy Tyainetri NoMix. HaiizemeBmuii BapiaHT aKyMyJIOO4Y0i €MHOCTI JJIs1 BOOH —
KOJIOHA 3 KUTbKOX 3’€HaHUX MK COOOI0 IIIACTHKOBUX a00 MeTraneBuX 0ouok. Taka KOHCTPYKIIis
JI03BOJISIE YHUKHYTH BUKOPUCTAHHS HACOCIB 3aB/ASKH rpasitamiitnomy Haropy H (puc. 3).

Puc.3. Cxema 300py A0110BOI BOAH 3 1aXy OyIMHKY

TEXHOJIOI'TA BIM B 3EJIEHOMY BY IIBHULITBI
B.IO. CniBax!, K.B. Ismaiisiioa?
"2Kuipchkuil HalioHanbHMit yHiBepCHTET OyIiBHHUIITBA Ta apXiTEKTypH

BIM (Building Information Modeling) — 1ie iHdopmariiiina Mozenb OyIiBesb 1 CIOPYA YU
Oy/ab-SKUX 1HIIUX 00’€KTIB IHPPACTPYKTYpH, TAKUX SK 1HKEHEPHI MEpEexki, MOCTH, IOPTH, 3alli3Hi
noporu Toio. Texnonoriss BIM nonsirae B moOynoBi TpUBUMIPHOI BIpTyaabHOI MOielNi 00’ €KTa, 110
Hece Mpo HBOrO Bcl iH(opmamiro. Bona Bkimtowae B cebe 30ip Ta KOMILIEKCHY OOpOOKY
TEXHOJIOTIYHOI, AapXITEeKTYpPHO-KOHCTPYKTOPCHKOI, €KOHOMIYHOi iH(opMalii, 10 103BOJISIE
po3rsiiaTH 00 €KT K e€auHe Iie. TpuBHUMipHa MojeNb 3B’s3aHa 3 0a3010 JaHUX, J€ KOKHOMY
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eJIEMEHTY 00’ €KTa MPUCBOIOIOTH BCl HEOOXiAHI HOMY aTpuOyTH Ta 3MiHa IIEBHOTO €JIeMEHTa 00’ €KTa
TATHE 32 COOOI0 aBTOMATUYHY 3MiHY 3B’SI3aHUX 3 HUM MapaMeTPiB Ta €JIEMEHTIB.

3apnsku TexHojorii BIM OymiBHMITBO MoOXe OyTH BHMKOHAHO OUIBII €(QEKTHBHO Ta
ekosoriyHo. TpuBHMipHA MOJIENh OXOIUTIOE OUIBIIIE HIOAHCIB pealti3allii MaitOyTHROTO 00’ €KTY, a 11e
O3HayYae, M0 MOKHA BHSIBUTH CKPHUTI HEIONIKM II€ HAa paHHIX eramax. Ha ocraHHiX eramax Iie
J03BOJIUTh CKOPOTUTH BUTPATH €HEPrii, 3MEHIINUTH IIKIJJIMBI BUKUIH, 32 PAXYHOK BUKOPUCTAHHS
BIJIMOBIAHAX MaTepialiB Ta I1HHOBALIMHUX TEXHOJOTiH. Takok MOXIUBUNA EKCIEPUMEHT 3
JEeMOHTaXKeM 00’€KTa 1€ Ha eTalll IPOeKTyBaHHA. BipTyanbHe 3HECEHHS J103BOJISIE MPOBIPUTH, SIK
Oyze yTuiIi30BaHui 00’ €KT Ta HaBITh MEPEPOOIICHO 3 MIHIMAIbHUMH 3YCHIUISIMU.

[ono «3enenoro» BIM — 11e m1oBOJII HOBA 1/1€0JIOTIs, IO JO3BOJISE BECTH OY/IBHHIITBO,
BPaxOBYIOUHM €KOJIOTIYHI BUMOTH 1 Oe3meky. Ll TexHosoris H03Boisie CyMIiCTHTH iH(poOpMaIliiiHe
MOJICITFOBaHHS Oy/IiBENb Ta €KOJIOTTYHO pallioHATBHUH MiAXiI, 110 epeadayac:

— aHaJi3 eKOJOTIYHUX Ta COI[iAIbHO-EKOHOMIYHMX YHHHUKIB Ha KOXXHOMY eTari
MIPOCKTYBaHHs Oy liBEIIb;

— 3aCTOCYBAaHHS €HEPro30epiratoymx TEXHOJIOT1H;

—  BUKOPHUCTAHHS IIOHOBIIOBAaHUX PECYPCIB;

—  TapMOHIIHO «BIUCATHU» HOBY 3BEJICHY OYIBIIO B HABKOJHIIHE CEPEIOBHIIE TOIIIO;

[li HampsIMKM TOBHHHI BUKJIIOYWATH HETaTUBHUHA BIUIMB OYAiBENbHOI MisUTBHOCTI Ha
HaBKOJIMIIHE cepenoBuile. KpiM MiHIMalIbHOTO BIUIMBY Ha HaBKOJIMIIHE CEPEIOBHILE €KOJOTIYHO
pamioHalbHEe MPOEKTYBAHHS 3HAYHO 3MEHIIYE BUTPATH, TIOB's13aH1 3 00CIIyrOBYBaHHSM OyIMHKIB.

ITpu BuKOpucTaHHi «3eiaeHoro» BIM 3pilicHIo€ThCS

— aHai3 KJIIMAaTUYHUX YMOB (B TOMY 4YHCIi BHOIp ONTUMAalIbHOI Opi€HTAIil ™o
BITHOIICHHIO JO CTOpPIH CBITY, aHali3 COHSIYHOTO 3aTiHEHHsS, BWU3HAYEHHS IOTCHIIATY
BHKOPHUCTAHHS COHSYHUX TaHEJCH 1 BITpOoreHepaTopiB);

—  po3poOka koumeniii (popma OymiBii, KUIBKICTh JIFOJEH B HBOMY 3HAXOISATHCS 1
NEepiOANYHICT, TIepeOyBaHHsS, BUKOPUCTOBYBAaHI MaTepialid, piBEHb BOJOCHOXXHBAHHS, DPiBEHb
MPUPOTHOTO OCBITJICHHS 1 T.J.);

- MOJIETIIOBAHHS 1H)KEHEPHUX CHCTEM 1 CUCTEM KOHTPOJIIO YIPABIIHHSA 1 MOHITOPUHTY,
OLIIHKa TEPMIYHOT0 KOMQOPTY.

OtpumaBmIM JAeTadbHy MOJAENh OyAiBIi 1 MOMEHTIB, 10 BH3HAYAIOTh EKCILTyaTallilo,
3aMOBHUK MOK€ MOOAYUTH MaKCUMaJIbHO HaOJMKEHY O peajlbHOCTI KapTUHY TOrO, Kl MPOLEcU
BiIOYBaTUMYTbCS Ha BCbOMY IPOTA31 KHUTTEBOTO IUKIY OyaiBii. TakoX BUKOPUCTOBYIOUH JIaHY
TEXHOJIOTII0O MOXKHA NMPETEHAYBaTH Ha OTPUMAaHHS MpPECTHXKHOro 3eineHoro ceprudikata: LEED,
BREEAM, DGNB.

Buxopucrtanns BIM npornonye HacTynHi nmporpamu:

1 ArchiCAD - BIM-pimenns Big komnanii GRAPHISOFT.

2. Tekla Structures - BIM-pimeHHs Juist KOHCTPYKTOPIB.

3. MagiCAD - iHxeHepHe pillleHHS.

4 Revit - BIM- pimenns Big komnanii Autodesk.

5. Allplan - BIM-pimenns Big komnasii Nemetschek.

3BHUAifHO, KOXKHA TporpamMa Mae sK CBOI TepeBard, Tak 1 Hemoniku. Ha ceoromHi
OCHOBHMM HEJIOJIIKOM YCiX Mporpam € Te, 110 BOHU HE IOBHICTIO 3aKpUBAIOTh YCi HEOOXinHI
PO3/I1IH MPOEKTYBAaHHSI Ta CKJIAJIHICTh 1HTETPaIlli pO3LTIB.

lono cutyanii BIM B Ykpaini — gaHa cdepa BIJHOCHO HOBA Ha Hallliil TepuTopii, ane Bxke
aKTUBHO BHKOpPUCTOBYEThCSI B OyniBenbHiN cdepi (Hampukmian, OyIIBHUITBO TOPrOBEIbHO-
po3BakanbHuX HeHTpiB: Ocean Plaza, PecniyOmika y Kuesi; MynbTu(yHKIIOHAIBHUX 00’ €KTIB 31
CKJIaJIHOIO BHYTPIIIHBOIO iH(PpacTpykTyporo: ykputTs Hax YAEC).

OcHoBHi 6ap’epu BripoBakeHHst BIM B YkpaiHi:

- BHCOKa BapTiCTh MPOrpaMHUX KomIuiekciB BIM;

- peHTa0eIbHICTD TUIBKU JUIS BETUKUX, TUIIOBUX 200 3aKOPAOHHUX MTPOEKTIB;
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— HEBPETyIIbOBAHICTh  HOPMAaTHUBHOI  0a3W  moOA0  cTarycy iHQOpMAaIiitHOTO
MOJICITFOBAHHS Ta HOTO BIPOBAHKEHHS y Mporiec OyAiBHUIITBA HAa BCIX €Tarax;

—  HEBHU3HAUYEHICTh PO3IOJLTY BIAMOBIAAIBHOCTI Ta MpaBa IHTEIEKTYyalIbHOI BIACHOCTI;

— IHepIIANBHICT Ta TPAAULINAHICTG OyIiBENbHOI Taly3i, HEJOCTATHE PO3YMIHHA
nepesar BIM;

- CYMICHICTh MDK PI3HHMH TPOTPAMHUMH TPOJYKTaMU, BUPOOJEHHS €IUHUX
CTaHJAPTIB 13 Iepeaadi JaHuX.

VY Toii Xe Yyac MOXXHAa TMO3HAYUTH YHHHUKH, IO B CYYaCHHUX YMOBAaX CTUMYIIOIOThH
BrpoBaukeHHs1 BIM B YkpaiHi:

— Opi€eHTAaIlisl MPOEKTYBaHHS Ha 30BHIMIHI 3aXiIHI pUHKH, 111 akux BIM € npupoaanm;

- IMIUIEMEHTAIliI €BPONEHCHKUX OyIiBEIBbHUX HOPM, IO opradiuydi mus BIM
KOMILJICKCIB;

—  3pOCTaHHA BapTOCTI EHEpProHOCliB, IO 3MYLIye [EBEJIONEpiB Ta BIACHUKIB
NepexoauTy Ha iH(opMaIiiiHi TEXHOJIOTIi MPOEKTYBaHH, OyIIBHUIITBA Ta €KCILTyaTallii i3 BUCOKUM
PIBHEM IIPOrHO3YBAHHS Ta KOHTPOJIIO;

—  BOPOBADKCHHS EHEProomaJHuX MporpaM Ta pedopM, IIO CIOHYKAE JEpiKaBY
BUCTYNATH €(EKTUBHUM OILAJHUM BIACHHUKOM;

- OUiKYBaHHS 3aKOPJOHHUX 1HBECTHIIIN Ta mporpam i HeoOXiAHICTh J11I€EBOTO KOHTPOJIO
3a 1X BUKOHaHHSM.

3BuuaiiHo, mepexix B Ykpaini Ha BIM MOXIMBHI JMIIe TOCTYMOBO 1 JIMIIE MPH 3MiHI
TEXHOJIOT1H Ta opraHizalii mpouecy npoektyBanHs. s akTUBHOTO 3acTocyBaHHsI BIM-TexHomorii
B YKpaiHi HEOOXiJHO, Mepil 3a BCE, MPOBAAWTU PO3’SCHIOBATbHY poOOTY, 3MIHIOBATH IIiIXix
3aMOBHUKIB 1 POEKTYBAJIbHUKIB OyAIBENIbHUX 00’ €KTIB, MPU [bOMY €(DEeKTHBHUM 3aMOBHUKOM Mae
OyTH JepkaBa.
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CEKIIA 5. EKOJIOI'TYHI CTAH/IAPTUH BY/LIBEJIBHUX MATEPIAJIIB

EKOJIOITTYHE MAPKYBAHHS
10.10. Yynpuna

XapKiBChbKUH HalllOHATIBHUHN arpapHuii yHiBepcuteT iM. B.B. Jloky4aeBa
rybchenko_yuliya@ukr.net

Exonoriuna indopmartis 1moao 3M1MCHEHHS TEXHIYHOTO PEryyIloBaHHS y cdepi OXOpOoHHU
HABKOJIMIIHBOTO MPHUPOJHOTO CEPEOBUIIA, BUKOPUCTAHHS MPUPOJHUX PECYpCiB Ta 3abe3rnedeHHs
€KOJIOT1YHO1 Oe31eKH (B YaCTHHI €KOJIOTIYHOTO MapKyBaHHS).

CporogHi Bce OinbIlie CIOXKUBAYiB Y BCbOMY CBITI YCBIJOMIIIOIOTh BHUTOJY 1 BiJJIalOTh
IepeBary ToBapaM Ta IOCJIyraM 3 IHOJIMIIEHMMH XapaKTepUCTHKaMM IIOAO iX BIUIMBIB Ha CTaH
JOBKULIS Ta 310pOB’s MoauHu. HamiitHuM opieHTHpOM aiisi BUOOPY TaKoi MPOIYKIIi € eKOJIOTiYHe
MapKyBaHHsI, 110 BIANOBIJA€ MPUHIMIIAM Ta METOJaM MDKHapoAHuX ctanaaptis cepii [ISO 14020 i
BKa3ye Ha MIEBHI €KOJIOTIYHI XapaKTEPUCTHUKHU YU IEePEBar MPOIYKIIii.

3acTocyBaHHS €KOJIOTIYHOIO MapKyBaHHs OyJo pEeKOMEHJOBaHO e Ha BcecBiTHIN
koH(pepertii OOH 3 HaBKOIMITHROTO CepeIoBUINA 1 PO3BUTKY Y Pio-ne-XKaneiipo y 1992 pori.

VY mpuitasatomy Ha koH(pepenuii «[lopsaky nenHomy Ha XXI CTOMITTS» 3a3HAYa€THCA:
«YpsgaMm y cHiBmpaii 3 MPOMHUCIOBAM CEKTOPOM Ta IHIIMMHU 3alliKaBJICHUMH CTOPOHAMHU CJIiJT
3a0X0YyBaTU pPO3IIUMPEHHS 1H(QOpMALIMHUX mporpaM, IO mepeadadaroTh BIPOBAKEHHS
€KOJIOTIYHOTO MapKyBaHHS TOBapiB 1 MmommMpeHHs iH(opMaIlii Mpo EKOJOTiYHI XapaKTEePUCTHKH
MPOJYKIIi1, 3 TUM 100 CIOKMBaYl Majl MOKJIMBICTH POOUTH CBITIOMHI BUOIp MIOJ0 THX YW 1HIIUX
TOBApiB».

Peakuiero Ha yxBajieHe pimieHHs Oyn0 po3pobiieHHs 1 BropoBakeHHS y 1992 poumi
HAI[lOHATBHUX OaraTOKpUTEpiaIbHUX MPOTrpaM €KOJIOTriyHOro MapkyBaHHs B Smnonii, HimeuyunHi,
CLIA, Kanani, Asctpanii, TaiiBani, PecnyOniku Kopess Ta perioHampHux mporpam — B €C
(E€Bporeiicpka koMicid) 1 kpaiHax [TiBHIuHOT €Bponu.

JlocBig mepumMx mporpam €KOJIOTIYHOIO MapKyBaHHS CTaB OCHOBOKO Ul PO3POOJICHHS
MbKHapoaHux cranaapTiB cepii ISO 14020, mo Oynu BrpoBamkeHi MiKHApOIHOK OpTaHi3alli€lo
cragnaptusaiii (ISO) y 1998-1999 pp.

3anpoBa/DKEHHs 3arajlbHUX NPHUHIMIIIB Ta METOMIB 3aCTOCYBAHHS  €KOJOT1YHOTO
MapKyBaHHs Ha piBHI MDKHApOJHMX CTaHJApTIB 3a0€3Meymio MOIIMPEHHS €IMHOTO MiJIXOAY A0
MIPaKTUK 3aCTOCYBaHHS €KOJIOTTYHOTO MapKyBaHHS Ha CBITOBOMY piBHI. B YkpaiHi ctanmapTtu wi€i
cepii Oynu BOPOBa/PKEHI A0 HAIIOHAIBHOI CHUCTEMH CTaHAApPTH3allil HUIIXOM TapMOHi3aIlii
(Toroxuuit nepexnan) y 2002-2003 pp.

[Tounnaroun 3 2000-X poOKiB, B €BPONEHCHKUX KpaiHaxX Ta B €KOHOMIYHO PO3BHHYTHX
KpaiHax A3li, eKOJOri4YHe MapKyBaHHS 3aCTOCOBYETHCS OIO/DKETHHMHU YCTaHOBaMH Ta O13HECOM Y
SKOCTI KpUTepilo BiAOOpY TOBapiB UM MOCIHYr A 3A1MCHEHHS Oulbll e(eKTUBHUX (CTaluX)
3aKyTiBEIb.

3arBepkeni 3akoHoM Ykpainu Bif 21 rpyans 2010 poky Ne 2818-VI OcHoBHi 3acaau
(cTparerist) AepKaBHOI €KOJOTIYHOT MOJITUKU Ha Tepioa 10 2020 poKy BHU3HAUYAIOTH E€KOJIOT1YHE
MapKyBaHHs OJIHUM 3 IHCTPYMEHTIB JUIs peai3allii HalllOHaIbHOT €KOJIOT1YHOI MOTITHKH.

3aranbHi NPUHIUIH €KOJOTIYHOIO MapKyBaHHS.

Mixnapoguuii ctangapt ISO 14020 Bu3Hauae 3arajbHi HPUHIUIM 3aCTOCYBaHHS
€KOJIOTITYHOTO MapKyBaHHS. 3riJHO 13 [MM CTaHAApTOM €KOJIOTIYHE MapKyBaHHS Mae
3aCTOCOBYBATHCS IS Tepeiadi CIOKUBaYeBl NEepeBIpeHOi, TOUHOI Ta JOCTOBIpHOI iH(opMarlii npo
€KOJIOT1YH1 aCMIeKTH TOBApPIB Ta MOCITYT.

[ToHATTS «ekosoriyHe MapKyBaHHs» Bu3HaueHo 3rigHo JICTY ISO  14020:2003
Exonoriuni MapkyBaHHs Ta Aeknapanii - 3aransHi npunuunu (ISO 14020:2000, IDT):
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eKoJIOTiYHe MapKyBaHHs (en - environmental label), ekomoriunma pexmapariis (en -
environmental declaration)- TBep/)KCHHS, B SKOMY 3a3HAa4Y€HO €KOJOTIYHI acCMeKTH TIEeBHOT
MPOAYKIIT UM TOCITYTH.

Exonoriune MapKyBaHHS Ma€:

. OyTH TOYHHUM, MEPEBIPATHCS, BIANOBIJATH MPU3HAYCHHIO Ta HE BBOJUTH B OMaHY
CIIO)KMBAYa;

. HE CTBOPIOBATH HEOOIPYHTOBaH1 O6ap’epu y MKHAPOIHIHM TOPTiBIi;

. IPYHTYBaTHCS Ha HAYKOBIM MeTOJONOrii, MJOCTaTHBOI M MiITBEPIKECHHS
BUKOPUCTaHHS TOYHHX 1 IEPEBIPEHUX JaHUX;

. BU3HAUAIOUi MepeBard JUis MEBHOI MPOJYKTOBOI TIpynu, — MiATBEPPKYyBAaTH HE

BIJNIOBITHICT JiepKaBHUM HOpMaM (He IyOnmioBaTH (YHKLII OpraHiB JepKaBHOTO HAIJISALY
(KOHTPOJIIO), a BIAMOBITHICTh EKOJOTIYHUM KPHUTEPisIM a00 KOHKPETHHM XapaKTEPHCTHKAM,
IPYHTYIOUHCH Ha BUMOTaX JOOPOBUIBHUX CTaHIAPTIB.

MixHapoaHa opraHizaitis 31 ctangaptu3aiii ISO posnozinse exkosoriyHe MapKyBaHHS Ha
JIBA OCHOBHI THIIH:

I TUI eKOJIOTriYHOTO MapKyBaHHSI.

Lleit TUI eKOJIOTIYHOTO MapKyBaHHs Tependadae OTpUMaHHS IpaBa Ha 3aCTOCYBAaHHS
€KOJIOTTYHOTO MapKyBaHHs y pa3i, SKIIO MPOIYKIis MpOoHIIia eKoJOoTiuyHy cepTUdikaliiio.

Ceprudikariss 3IIHCHIOETHCS OPraHOM 3 CKOJOTIYHOIO MapKyBaHHS Ha BiJIOBIIHICTH
€KOJIOTTYHUM KPHUTEPIsM, 110 BCTAHOBIIOIOTHCS ISl KOXKHOI MPOTYKTOBOI TPYIH — OKPEMO.

Kputepii BCTaHOBIIOIOTH OLIBII KOPCTKI 200 JOJATKOBI BUMOTH JI0 JACPKaBHUX HOPM JUIS
BHU3HAUEHHS IepeBaru TOBapiB YM MOCIYT BIJHOCHO iX BIUIMBIB Ha CTaH JOBKLIIA Ta 3J0POB’S
JIFOJMHU Ha yCIX eTanax >KUTTEBOTO IHKITY.

[ToHATTS «TIporpaMu €KOJIOTIYHOTO MapkKyBaHHs Tumy [» Buznadeno srigHo JJCTY ISO
14024:2002 Exonoriuni MapKyBaHHA Ta Jnekiapariii - Exonoriune mapkyBanus tumy I - [puaimmm
ta Mmetoau (ISO 14024:1999, IDT):

. nporpama exosorivnoro mapkyBanHs Ty I (en - Type I environmental labelling
programme) — A0OpOBiJbHA, 3aCHOBaHa Ha 0araTbOX KPHUTEpiAx, HE3aleKHa MporpaMa HaJIaHHS
JIeH3li, sKa JI03BOJIIE BHUKOPUCTOBYBATH E€KOJIOTIUYHI MapKyBaHHS Ha MPOAYKIII, 3a3Ha4yarouu
3arajibHy €KOJIOTIYHY IiepeBary MpoAyKlii B MeXaX KOHKpETHOi Kareropii mpoaykuii 3a
pe3yabTaTaMH PO3TIISAY KUTTEBOTO IUKITY.

. eKOJIOTIYHI KpuTepil Uit mpoaykuii (en - product environmental criteria) —
€KOJIOTIYHI BUMOTH, SIKUM TIOBMHHA BIJMOBITATH MPOAYKIS, 3 TUM 00 i Oylo TpHUCBOEHE
€KOJIOT1UHE MapKyBaHHS.

. OpraH 3 €KOJOTIYHOro MapkyBaHHs (en - ecolabelling body) — opran, sik Tpers
CTOpOHA Ta HOro MpeiCTaBHUKH, K1 ONEepYyIOTh IPOrpaMor0 eKOJIOTYHOro MapKyBaHHs TUIly .
. ceprudikariis (en - certification) — mpoieaypa NUCBMOBOTO 3aCBIJYEHHS TPETHOIO

CTOPOHOIO BiJIOBITHOCTI MPOAYKIi, IPOIECY UM MOCTYTH BCTAHOBJICHUM BUMOTaM.

Jlinensis (B cdepi ekosnoriuHoro MapkysanHs Tumy [) (en - licence (for Type 1
environmental labelling) — 10KyMeHT, BUAaHUH 3a MpaBUJIAMHU CUCTEMH cepTU(diKalii 1 SKUM Oprax
3 €KOJIOTIYHOTO MapKyBaHHs TuUly | Hajgae ocoOi 4uM OpraHoOBi MPaBO BUKOPUCTAHHS €KOJOTTYHHUX
MapKyBaHb Ui CBOIX BHpPOOIB UM MOCIYr 3CiHO 3 MpaBWJIaMH MPOrpamMH EKOJIOTTYHOTO
MapKyBaHHS.

Exonoriuni kpurtepii MarOTh BCTaHOBIIOBATM BUMOTH JO TOKAa3HUKIB MOJIMIIEHUX
XapaKTePUCTHUK MPOAYKIIii, HAIPUKIIA[, TaKl SK:

. oOMexxeHHsT abo 3a0OpoHa Ha 3aCTOCYBAaHHS IHTPEIIEHTIB YW NpenapariB 3a
(daxTopamMu pU3HKY /IS TOBKIJUIS Ta 3I0POB’SI JIFOINHH;
. piBeHb 3a0pyJHEHHS HATypajlbHOI CHPOBHMHHM arpoxiMikaTamu, TOKCHYHHUMH

€JIeMEHTaMH, DPaJIOHYKIiJaMu (HampuKiIaj, IJid MPOAYKTIB XapuyoBOi MPOMHUCIOBOCTI, TKaHHUH,
KOCMETHYHHUX 3aC00iB);

. CTIO)KMBAHHS €HEPTETUYHUX Ta BOAHUX PECYPCIB;

. €KOJIOT14HI BIUTMBU B IpOIleci BUPOOHUIITBA (IOKA3HUKH 3a0pyIHEHHS TOBKLILIS);
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. 00CSTH YTBOPEHUX BIIXO/1IB BUPOOHUIITBA Ta CIIOKUBAHHS,

. MPUIATHICT, TaKyBaHHS (Tapu) Ta MPOAYKIII OKPEMHX IMPOMHUCIOBUX TPYI [0
MIOBTOPHOTO MEPEePOOICHHS TOLIO.

Exonoriuna ceprudikamiss Ta MapkyBaHHA | THITy 3aCTOCOBYETBCS 10 PI3HOMAHITHHX
KaTeropii rpyn MpoAyKIii: OyaiBeIbHUX Ta O3100TIOBALHUX MaTepiamiB, MeOIiB, TEKCTHIIIO,
MUMHHX 32C001B, KOCMETHUKH, ITpaIIoK, MPOAYKIlii XapuoBO1 IPOMHUCIOBOCTI Ta 1H., & TAKOX MOCIIYT:
TUMYACOBOTO PO3MiIeHHs (TOTeli), TYPUCTUYHUX, OpraHi3aniid odicHOro TUIy («3eneHuit odicy),
3aKJIaiB OCBITH («3EIICHHM KJacy).

OLIHKA EKOJIOTTHHOCTI BY AIBEJIBHUX MATEPIAJIIB
A.lL laHUIbYEHKO

Hamionanenuit negaroriunuii ynisepcutet iMm. MLI1. [Iparomanosa
danilchenkolika96 @ gmail.com

Y naHuil yac OUTAaHHA OpPO SKICTh MartepiaiiB, 3 SKHX CKJIQJA€TbCs HAIIe XHTJIO,
aKTyalbHE SIK HIKOJM. EKOJOTiYHICTH cTae Bce OUIBII BAXKJIMBUM IapaMEeTPOM OI[IHKH PIiBHS
OyaiBHUITBA Ta 03700JeHHs. JKuTeni MicT, He MaloYu CEpHO3HOT MOKIIMBOCTI BIUIMBATH HA CTaH
HABKOJIMIIHBOTO CEPEAOBHUINA, CTANM OuIbIne n0aTh MpO BHYTPIMIHINA CTaH CBOTO JKHUTIA, HOTO
BIUIMB Ha 370poB's. TomMy JUIsl Cy4acHUX HPOEKTYBAJbHHUKIB JIy)K€ Ba)XJIMBO pPOOUTH BUOIp
OyIiBeIBHMX MAaTepialliB He TIIBKM Ha MiACTaBI iX €KOHOMIYHOCTI 1 30BHINIHBOTO BUTJISAY, alie
TaKOX BPaXOBYBATH iX €KOJIOI1YHI XapaKTePUCTUKH.

ByniBenpHi MaTepianu MpOXOASTh CEPTUQIKAIIIO EKOJOTIYHOI SIKOCTI Ta BHOCITHCA 0
BIJIMOBIAHOTO CIIUCKY, SIKHH OHOBJIIOETHCS IO Mipl HAIXO/PKEHHS HOBUX MarepiamiB. Ha
CHOTOHINIHIN IeHb 00OB'I3KOBOMY JEKJIapyBAaHHIO MIUIATAIOTh TaKi MaTepiaid, K CKIOMAKETH 1
BIKOHHI OJIOKH, yTeruToBaui, OyaiBenbHi cyminti. Ceprudikaiiis 000B's3K0Ba A HEMEHTY 1 JESIKUX
€JIEMEHTIB ONaJIIOBAJIbHUX CUCTEM (padlaTopiB, KOHBEKTOPIB 1 T.J.).

OriHka eKoJoriyHOCTI Oy/iBEIbHUX MaTepialliB MPOBOJUTHCS HA OCHOBI CTYHEHs IIKOJH,
10 3aBJAETHCS JIFOIMHI PEYOBUHAMH, 110 MICTAThCSA B HUX. Lle MOxXyTh OyTH, Hanpukiaa, OTpyiH1
METaJM (XpOM, CBUHEIb, PTYTh, KaJMiH 1 T.J1.), a TAKOX iX 3'eHaHHs. JJoCUTH YacTO Taki peYOBUHU
BUSIBJISIIOTH Y IIeMEHTax 1 apOax.

[nma norteHmiiiHa HeOe3meKka, IO MiAMAETHCS OLIHII EKCIepPTiB - pPaaiOaKTHBHICTh
Marepiany. OcoOIMBO yBaXXHO TIEPEBIPIN MIJISATAIOTh KaM'siHI MaTepiaid Oy/Ib-sIKOTO MOXOHKEHHS,
ajie 0coONMMBO BiAX0aM BHUpOOHMLTBA. Hampukian, aeski TipchKi MOPOIM € JHKEPEIOM PpaoHY,
HeOe3Me4YHOro ISl 3/J0pOB'st pal0aKTUBHOTO Ta3y. CHOIYKH, 1110 YTBOPIOIOTHCS LIUM ra3oM, MatoTh
BJIACTUBICTh HAKOIIMYYBATHUCS B MOBITPI KUTIOBUX MPUMILICHb.

IcHyroua HOpMaTHBHAa JOKYMEHTAIlls MPOBOJUTH YMOBHHM pO3MOIALT HPHUMIIIEHb Ha
YOTHPU TPYIH 10 TOMMYCTUMOCTI 3aCTOCYBAHHS THX UM 1HIINX MaTepiaiB:

1) I'paHn4yHO BHCOKI BMMOIM: HpPHUMIILEHHS, B SKHUX JIIOJU IepeOyBaloTh OlIblIe
YOTHPHOX TOAMH Ha 700Yy. Lle )KUTI0BI IpUMIIIEHHS, OCBITHI, MEIMYHI yCTaHOBH, oicH 1 T.1.

2)  llpumimieHHs, B SKUX JIIOIU MepeOyBaloTh Bl OHOTO O YOTUPHOX TOJIMH Ha J100Y.
Ile MOXXyTh OyTH TOPTrOBi 1 pO3BaXKaJbHI LIEHTPH, 3aKJIAH KYJIbTYpH, CIOPTUBHI KOMIUIEKCH 1 T.11.

3)  IlpumimeHHs, B SIKUX JIFOAW TIEpeOyBatOTh MEHIIIE OJHI€T TOJWHU Ha J00Yy: Mara3uHu,
OyAMHKH IOOYTY, TOUKH NMPUIHOMY TUIATEXKIB 1 T.1.

4)  BupoOHMul mNpUMIIIEHHS, rapaxi, OOWJIepHI Ta 1HIII PI3HOBUIU JOMOMIXKHUX
MPUMIIIEHb.

HenoctaTHhO mPOCTO OLIHMUTU CTYIIHB €KOJIOT1YHOI HeOe3neku Mmatepiany. HeoOxinHo
nepeadauuTy HOro eKoJIOTiuHy MOBEAIHKY Ha MPOTA31 BCIX €TaliB 3aCTOCYBAaHHS, MOYMHAIOYH Bl
BUJOOYTKY 1 3aKIHUYIOUH YTHITI3ALIELO.
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Kpim BIiMBYy Ha JIIOJUHY, TOHSATTS €KOJOTIYHOCTI Marepially Mae Ha yBa3l TaKOX BIUIMB
Ha HABKOJIMIIIHE CEPEOBUINE. 3 OJHOTO OOKy, II€ BUJIYYEHHSI PECYpCiB 3 MPUPOIH, 3 1HIIOTO -
MIPUBHECCHHS B HEI XIMIYHUX 1 TEXHIYHHUX 3a0pyaHIOBadiB. TOMy, KaKydu MPO €KOJOTIUHICTb, HIe
MOBa B TOMY YHCJIi 1 TIPO €HEeproeeKTUBHICTh, MOKIIMBICTh YTHJII3AIlil Ta MEpepOOKHU, TPUBAIHMA
TepMiH ciyxOu i T.1. Hampuknaa, eKOJOTiYHMMH MOXHA BBaXKaTH OETOHM, BHUTOTOBJICHI 13
3aCTOCYBAaHHSM HaHOTEXHOJIOTiH. BrpoBamkeHHs 10 ckiaxy OETOHIB HAHOTPYOOK O3BOJIE
30UIBIIUTH TEPMiH CITYy)KOM OETOHY, a TAaKOXXK YHUKHYTH IOSIBH TPIIIMH B Kopmyci OyaiBmi. [Hmmi
MPUKJIA]] - 3aXHUCT MOPUCTUX MaTepialliB BiJ BOJOTH 3a JOMOMOIOK IITYYHUX TiIpodobi3aTopis.
TakuMm 4YuHOM 30UTBIIYETHCS TEPMIH CIYXKOW 1 TOMIMIIyeThCS SKICTH — MaTepianiB. OxHum 3
BaYXUIMBHUX MOOIYHUX e(eKTiB Takoi 00pOOKH € MIABHUILEHHS MOPO30CTiKOCTI 10 35%.

Ha xainp, MaTepianu, o HE HiIATaIOTH 00OB'S3KOBIM cepTudikaiii, mpoxoasaTh 4yepes
3acTapily CHCTEMY OIlIHKM TEXHIYHO1 MPHAATHOCTI. [IpOeKT TEXHIYHOTO perjaMeHTy Mpo Oe3reKy
OymaiBenbHOI poayKiii 0yB miarorosnenuit me B 2010 porri, ane 10 OUX Mip HE TPUUHATHN depe3
TPYAHOIII B rapMOHi3alii 3 MKHApOAHUM 3aKOHOAABCTBOM. [lpmiimaTtu 1oro HeoOXiqHO, TaK sK
npobiemMa HaIXO/PKEHHS Ha pHUHOK QanbcudikaTy 3 HeOEe3MeUyHUX MarepiaiiB IMPOJOBKYE
30inmpuryBaTUCS. Y JaHuii 4yac B OydiBeNIbHOMY CITIBTOBAPUCTBI BENEThCS aKTHBHA JUCKYCis
HABKOJIO TIOJIOKEHb TEXHIYHOTO periamenty. HeoOximHo, mo0 Bxke HaHOMIKYMM YacoM MU
oTpuManu 100pe mpopoOseHuid, poOoUni JOKYMEHT, 1 CIOXHBad OyB HAAIHO 3aXUIIECHUH Bif
€KOJIOTIYHOT KaTacTpodu SK Ha PiBHI KHUTIA, TAK 1 HA PiBHI METaIOJIICIB.

EKOJIOI'TYHHA OLIHKA XXUTTEBOI'O HUKITY BY AIBEJIBHUX MATEPIAJIIB
M.M. IOpuenko

KuiBchkuii HallioHadbHUM YHIBEPCUTET OYAIBHUITBA Ta apXITEKTYpH
marijayr98 @ gmail.com

3enene OyaiBHUUTBO (green building) — miaxig 10 NOpoeKTyBaHHs, OyIIBHUIITBA 1
eKCIuTyatanii Oy/iBesb, 10 MICTUTh PsJi apXITEKTYpHO-IPOEKTHHUX pillleHb, 3aXOiB, BUMOI 0
OynMmarepiaiiB, YCTaTKyBaHHS 1 BHUPOOIB JUisi 03700JIEHHS 3TiJHO 3 YITKO BCTAaHOBJIEHUMHU
KpUTEpIsIMH  €KOJIOTIYHUX cTaHjaapTiB. CydacHi  OyniBii MOBHMHHI HE TUIBKM BIANOBIAATH
(YHKI[IOHAJILHUM 1 €CTETUYHUM BHUMOT'aM, ajie 1 He BUKJIMKATH HETaTUBHUX €KOJOTTYHHUX HACIIJKIB.

VY npaxTHii 3e1eHOoro OyAiBHHUILITBA IIMPOKO 3aCTOCOBYETHCS TaKi KPUTEPIi K €KOJOTi4Ha
OLIIHKa XUTTEBOTO LIMKIy MaTepiajiB Ta TOBapiB, BUKOPUCTAHHSA CEpTU(IKOBAHUX MaTepiaiiB 3
BIJIMOBIAAILHUX JIXKEepeJ, MOBTOPHE BUKOPUCTAHHS MaTepialiB Ta €KOJIOT14HI METOIU iX YTHIIi3alii.

3rinHo mixHapogHuM ctanaaptam ISO cepii 14000, >XUTTE€BUI LUK — 1€ MOCTIAOBHI Ta
B3a€MOIIOB’sI3aH1 CTajli JKUTTE€BOI CUCTEMM MPOAYKTY abo Mpolecy, MOYMHAIOYM 3 BHIOOYTKY
MIPUPOJHUX PECYPCIB 1 3aKIHUYIOUM YTHIII3AIlI€I0 BIIXOMIB.

Oninka xurreBoro nukiay (OXI[) — cucrematusoBanuii HaOip mpouenyp mo 300py Ta
aHaJli3y BCIX MaTeplalbHUX Ta EHEPreTMYHUX IOTOKIB CHCTEMH, BKJIIOYAIOYM BIUIMB Ha
HABKOJIMIIIHE CEPEJOBUIILE ITiJ] 4aC BCHOT'O JKUTTEBOTO IMKIY MPOAYKTY Ta/abo mporecy. IHmmmu
CIIOBaMH, OIlIHKA >HUTTEBOrO LHKIY — TPOIEC OLIHKK EKOJIOTIYHUX BIUIMBIB, MOB’SI3aHUX 3
MPOAYKTOM, IPOLIECOM a00 1HILIOO €0 MUIIXOM BU3HAUEHHS Ta KUIbKICHUX PO3paXyHKIB:

1) 00’emiB BUKOpHUCTAHOI €HEprii, MaTepiaibHUX PEeCypciB Ta BUKHUIIB B HABKOJMIIHE
CEPEOBHIIIE;

2)  KiJTbKICHA Ta SIKICHA OIIHKA 1X BIUIMBY HA HABKOJIUIITHE CEPEIOBUIIIE;

3) BHM3HAYCHHS Ta OILIHKA MOXIUBOCTEH Uil TMOKpAIIEHHS EKOJIOTIYHOTO CTaHy
CHCTEMH.

Moskna Buainuti HactynHi craaii OEXL] GyaiBenbHOT mpoayKIii:
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Cranist 1 — BU3HAYEHHS BiAPI3KIB €KOJOTIYHOTO KUTTEBOTO IUKIY MPOIYKIIi, HA SIKUX
3MIMCHIOETHCA HAWOUTBIIMK BIUIMB HAa HABKOJHUIITHE CEPEAOBHINEG, MJIs TOTrO, II00 3poOHTH
MOJKJIUBUM HACTYITHY OI[IHKY.

Cranist 2 — OILlIHKA CHEPreTHYHHUX 1 MaTEplaIbHUX PECypCiB, IO BUKOPUCTOBYIOTHCS IS
BUPOOHMIITBA JAHOTO MPOJYKTY, @ TAaKOXX BHKHUJIIB Ta BCIX BHJIB IMOIIKO/KCHb HABKOJIUIIHbOMY
CepeNIOBHUIIY, K1 Oy BU3HA4YeHI Ha cTamii 1.

Cranist 3 — oIiHKa 3arajJbHOTO BIUIMBY Ha HaBKOJUIIIHE CEPEIOBHUIIE Ta MEXaHI3MIB I[bOTO
BIUIMBY B TUX MICIISX, SIKi OyJy BU3HA4YeHi Ha cTamisax 1 Ta 2.

Cranmist 4 — BU3HAUEHHS TMOPAAKY Ta (OPMYBAaHHS CTpATerii A MOKPALICHHS KOXKHOI
CTajil €KOJIOTIYHOTO JKUTTEBOTO IIUKITY OY/IIBEIBHOTO MPOIYKTY.

Ha cporoani y kareropii «byaiBenbHi mMarepiaiau Ta BUPOOW» BIPOBAKEHI EKOJIOTIYHI
CTaHAapTH i1 OeToHy Ta BHUPOOIB 3 O€TOHY, BHpPOOIB KepamMiyHMX, BIKOHHHMX Ta JABEPHHUX
KOHCTPYKIIN, MaTepianiB TeIUIOi30JAMiHHNX, JTakopapOOBUX MarepialiB, cyMmimiei OyaiBeTbHUX
CyXUX, TIIICOKApTOHY, MpokaTy crtaji. OOuparoun Ounbm Oe3neuyHi OyiBeabHI KOHCTPYKIIIT,
Marepiali 4u BHPOOH, COXKHBAU Xoue OyTH BIEBHEHUH y TOMY, IO 3aJeKJIapOBaHa BUPOOHHKOM
«0Oe3rneyHicThy Bignosigae aificHocTi. Tomy BiH Hajae mepeBary came cepTu(diKoBaHii MPOTYyKIIii,
MMO3HAYCHINM €KOJIOTTYHUM MapKyBaHHSM Ha 3aKOHHUX ITi/ICTaBaX.

O1iHKa )KUTTEBOTO LUKITY € BAXJIMBUM aHATITUYHUM 3aC000M s 06rpyHTyBaHH>1 BUOODY
MDK PI3HUMH TEXHOJIOTIIMH Ta MarepiajiaMu, 10 3a0e3nedye HaAiiHUKA pe3yabTaT 1, 3aBISKU
bOMY, JIOCSTAETHCA MOIMIIEHHS €KOJIOTIYHUX XapaKTePUCTUK MPOAYKIIii Ta EKOHOMIYHI IepeBary,
30KpeMa 3HM)KEHHSI MaTepiajo- Ta eHEPrOEMHOCTI, eKOHOMIsI KOIITIB, IiIBUIICHHS TOMUTY 3 OOKY
€KOJIOT1YHO CBI1IOMHUX CIIO’KHMBAYiB, TOJIMIICHHS] EKOHOMIYHOTO MKy Ta iH.

Ominka marepiajliB MPOBOIUTHCS 3 BUKOPUCTAHHSAM 3€JICHUX Ccrerudikamniii, B SIKUX
aHaNI3Y€eThCS 1X KUTTEBUU ITMKJI 3 TOYKH 30pYy BTUICHOI €Heprii, JOBrOBIYHOCTI, MEPEPOOICHOTO
BMICTy, MiHIMi3aIlii BiZXOMiB 1 1X 3aTHOCTI JO MOBTOPHOI'O BUKOPHCTAHHS a00 MepepoOKH, a B
OCHOBY €KOJIOTO-TIri€HIYHOi OLIHKK OyJiBeIbHUX MaTepiaiiB MOKIAJCHO HasBHICTH abo
BIJICYTHICTb iX HIKIJJIMBOTO BIUIMBY Ha MOAUHY. OHAK CIIiJT 3a3HAYMTH, IO KOJEH MaTepia, SKui
BUKOPHUCTOBYETHCS B Oy IIBHHUIITBI, HE MOke OyTH Ha3BaHui 100% €KOJOTiYHO YUCTUM, TOMY IO HE
MOKe OyTHM BHUIOTOBJIEHMM O€3 BHUTpaT MaTepialbHUX pECypciB 1 €Heprii, Kl CHPUUYUHSIOTH
HEraTWBHMIA BITUBHA HABKOJIUIITHE CEPEIOBUIIIE.

IHHOBALUMHUMA TMIIXIL 10 BUKOPUCTAHHA BYAIBEJIIBHUX MATEPIAJIB 3A
JIOTIOMOT'OIO PELIUKJII3ALIT BIIXO/IB BUPOBHULITB «€BPOIENCHLKUI IOCBI/I»

M.O. KocTokoBa
[TpunHinpoBcbKa JepkaBHA akajeMis OyAiBHULITBA 1 apXiTekTypu ma.k7va@icloud.com

CyuacHa MoJieNb PO3BUTKY €KOHOMIKHM HE 3/1aTHa 3a0e3MeunuTH e(eKTUBHI 3aX0H 3aXUCTy
BiJI JIFOJICKKOTO BIUTMBY Ha HABKOJUIIHE cepenoBuile. JIiHIITHA CUCTEMa «BWJIy4aTH - BUPOOIATH -
CIIOKMBATH - PO3MOPSPKATUCSA», KA PO3BUHYJACS IIE€ 3 YaciB MPOMHUCIOBOI PEBOIIOLI, JOCsIIa
CBOiX Mex. Ha maHnii MOMEHT BY€HI BCHOTO CBITY 3HAXOISTHCS B TIOUTYKaX PIllleHb, 32 JOMOMOTOIO
SKUX MOXKJIMBO BIIMOBUTHCS BiJ] IaHOI JIOT1KH, 3aMiHUBIIH JIIHIHHY CHCTEMY KPYTOBOI.

PeanbHuit npukiIan poro - MOsiBa B HAIOMY CIIOBHUKY TEPMIHIB «EKOJIOTisD», «EKOJIOTidHE
OyHiBHUIITBOY», «3eieHe OymiBHUIITBO». OnHaK He BCl 3[aTHI JaTd iM 3MICTOBHE BHU3HAYCHHS.
Exonoriune OyIiBHULITBO - 1€ HE TUIBKM NMUTAaHHS €KOHOMII eHeprii, a il 00JIIK BChOIO KUTTEBOTO
LUKy OyIMHKY BiJl IJIAHYBaHHS /10 3HECEHHS, BKIIOUAIOUM MMOBTOPHE BUKOPHCTAaHHS Marepiais,
BHUKOPHUCTOBYBaHHUX MPH 3BEJI€HH1 Oy/iBIIi, B HOTO KOHCTPYKIIISIX.

OuikyBaHi 3MiHM KJiMary 3MYIIYIOThb aJanTyBaTH >KUTIO B 0ararbOX YacTHHAX CBITY.
Takum urHOM, iCHY€E I00abHa HEOOXITHICTh JTOKOPIHHOTO MEPETIIAY MUTAHHS MPO JKUTIIO SIK 3a
crioco0amu HOro BUpOOHMIITBA, TAK 1 3a CIOCOOaMH HOTO BUKOPUCTAHHS.
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[le Bumarae po3poOKH HOBUX JTOCIHIIKEHb, a TAKOXK 3aCTOCYBAHHSIM JOCIITHUKAMU HOBUX
METOJIIB POOOTH, OUTBII MIKAUCIUIUTIHAPHHUX, IO J03BOJSE, 3 OJHOTO OOKY, KpIM IOIIyKYy
TEXHIYHHUX PE3yNbTaTiB, Kpalle BPaXOBYBATH MOMHT, (JiHAHCOBI MOXKIIMBOCTI 1 IIOBE/IIHKY, a 3 1HILIOTO
OOKY, XapaKTepUCTHKHU >KUTTEBOTO LIUKIY CEpPEAOBUINA MPOKHUBAaHHA: 30ip OCHOBHUX MaTepialis,
BUPOOHMIITBO MarepiaiiB, Opranizauis OyliBHUITBA, BUAW BUKOPUCTAHHS, MOKIMBOCTI MEpepoOKn
1 yTHJIi3a11isl B KiHII TEPMIHY CITy>KOH.

B cBiti nonuT Ha «green building» 3pocTae 3 KOKHUM pOKOM. SICKpaBUM MPHKIAJOM IIOTO
€ KpaiHu 3axigHoi €Bpomu, ne 44% po3poOHUKIB peanizyioTh mHoHan 60% CBOiX NPOEKTIB
BIJIMOBIHO JIO0 TPHUHIIMITIB 3€JICHOTO OYHIBHUIITBA, OCHOBHOIO METOI0 SKHUX € OOMEKEHHS
HETaTMBHOTO BIUIMBY Ha HABKOJHIIHE CEPENOBHUINE, MiHIMi3alis OymiBeIbHUX BIIXOMIB Ta iX
MOJIAJTBIIIA PELUKITI3aLlis.

AKTHBHO TMPOBOAATHCA [JOCIHIIKEHHS 3 BHUKOPUCTAHHSM PI3HUX B'SKYUHX PEUOBUH,
3€pHOBUX, KIIIOYMX, BOJIOKHUCTHX MaTepiaiiB, HOBUX HAIlOBHIOBAUiB, PO3IIMPIOETHCS MiIXi 10
KOJIOITHUX PEYOBHMH, BOAM B OymiBENbHUX CyMilIax, OiomojiMepax Ta po3poOsIFOTHCS HOBI, OLTBII
€KOJIOT14Hi, MaTepiaim.

OpauM 3 00’€KTIB TakuxX [OCHIIXKEHb € TMOPTIAHIUEMEHT — 3B’SA3yBajlbHA, IO
BUKOPHCTOBYETHCS TIPU BUPOOHUIITBI OETOHY, € HAMO1LIbII IMPOKO BUKOPHCTOBYBAHUM B CBiTi, HOTO
00cCsT CTaHOBUTH MOHAJ 4 MIJbSAPAN TOHH Ha pik. 3a3BUyail 10ro MpOBOIATH 13 CyMillll BAaIHAKY 1
DIMHA TP JIy)K€ BHUCOKiM Temmeparypi (KIiHKep), WOTO BHPOOHHITBO CHIBHO 3a0pyIHIOE
HABKOJIMIITHE CEPEOBHILE: HAa KOKEH METP IIEeMEHTY BUIUISETHCS TOHHA BYIJICIICBUX €KBIBAJICHTIB.
Ha BupoOHUITBO MopTiIananeMenTy npumnagae 7% cBitoBux BUKuaiB COy.

Hocnigauku 3 KayHacbkoro TEXHOJIOTIYHOTO YHiBepCUTETy B JIMTBI CTBEPIKYIOTh, IO
po3poOmII HOBUI OeTOH Oe3 IIEeMEHTY, BUTOTOBIICHUH 3 MPOMHUCIOBHX BITXOIIB: JICTIOYA 30J1a Bij
CHATIOBAHHS BYTUIBHUX €NEKTPOCTAaHIIIN, 3051a OlomannBa, TOMEHHUN 1Ak a0 MeTakaoliH. Takum
YIHOM MOYKHA BUKOPHCTOBYBATH OyIb-sKHI Marepiall, 0 MICTHTh aKTHBHY (OpMYy KpeMHE3eMy i
mirHo3eMy. [loTiM 1ocuTh AoaaTH BOMy 1 IEMEHT TBepAHe Mpu KiMHaTHii Temmeparypi (20 °C). Ha
BiIMIHY BiJ] TOPTJIAHIIEMEHTY, II€ «TOTOBE JI0 BXXKMBAHHS I'eOIOJIIMEpPHA 3B’ A3yBajbHA HE BUMArae
BHUCOKOTEMIIEPATYPHOTO HATPiBy, 10 eKOHOMUTH Tak Oarato COx.

Takuii 0eToH € OUIBII CTIHKMM, OUIBII AOBTOBIYHUM 1 aJalTOBaHUM [0 IJI00aJILHOTO
noteryiiHHA. Ha momatok 10 cBOiX €KONOTIYHHX TMepeBar, 0eTOH, BUTOTOBIEHUI 3 BUKOPHUCTAHHSIM
[IbOTO 3aMIHHHUKA, € OUIBII CTINKUM J0 BOTHIO 1 BIUIMBY 10HIB XJIOPY, HANPHUKIIAJ, B MICISIX, IO
HiJIAI0ThCSL BIUIMBY MOPCHKHMX Opu3iB. 3aBIsku OUIbII BHCOKOMY 3HadeHHI0O pH BiH kparue
3aXHUIla€e METAJIEBY apMaTypy BiJl KOpO3ii.

JloMeHHU# TIIaK 1 JeTioYa 30J71a BXKE€ BHKOPHCTOBYIOTHCS CHOTOIHI B SIKOCTi 100aBOK MPHU
BUpOOHUITBI OeTony. ®paHko-ipiaHiaceka rpyna Ecocem BupoOisie TifpaBiiuHI CIOTYYHI 3
IpaHyIbOBAHOTO IUIAKY 3 JOMEHHUX Meded. 3a JaHUMU KOMIIaHii, Mpyu BUPOOHHIITBI O/IHI€T TOHHU
nonpioHeHoro nutaky Bunsietbes 20 kr COy, mo B 38 pas3iB MeHIIE, HDK y TOPTIAHALIEMEHTY; 1€
JI03BOJISiE YHUKHYTH BUI00YTKY 1,3 TOHHU CHPOBUHHU.

TakuM YMHOM MH MOXKEMO 3pOOHUTH BUCHOBKHU:

. [ToruT Ha exonoriyHe OyAIBHUIITBO 3pOCTa€ 1 Oy/1e 3pOCTaTH 3 KOKHUM POKOM.

. [Tomin Bim ¢abpuxk abo BYTiIBHUX 3aBOJIB MOXE 3aMIHUTH TMOPTIAHALEMEHT TPH
BUPOOHULITBI OCTOHY.

. [Ipouec BupoOHHUIITBA OETOHY HA OCHOBI IPOMUCIIOBUX BIIXO/1B HE BUMArae HarpiBy

i, omke, reHepye 3HauHO MeHmie CQO;, 3MEHIIYIOUYM HETaTHBHUN BIUIMB Ha HaBKOJUIIIHE
CepeIOBHIIIE.

. Cruparounch Ha €BPOMNEHCHKUN JOCBiM, YKPAaiHChKI MOCHTIJHUKH MaOTh 3MOTY
BIPOBAUTH 111 THHOBAIIWHI MIAXOIU 10 BUKOPUCTAHHS Ta BUTOTOBJICHHS Oy/liBEJIbHUX MaTepiaiB 1
B Hallliif KpaiHi.
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CEKIIA 6. EOEKTUBHE BUKOPUCTAHHA 3EMEJIBHUX, BO/THUX TA IHITHX
IIPUPO/IHUX PECYPCIB

DETERMINATION OF THE NATURE OF SORPTION Zn(II) IONS ON BENTONITE CLAYS
L.Yu. Miakushko!, Yu.M. Fedenko?

I"2National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
fedenkoyura@ukr.net

The danger of heavy metals is that they tend to accumulate in living organisms, causing
carcinogenic and mutagenic impact on living organisms. The most promising method for treating
wastewater containing heavy metals is adsorption the method, which is characterized by ease of
implementation and high efficiency with optimal selection of the used sorbents. To reduce
economic costs of conducting water treatment processes, the issue of search and research of
sorbents with high sorption capacity and low cost. Natural sorbents, such as zeolites [2, 3], coals
[4], bottom sediments [5] and clay minerals [6, 7]. High clay cation exchange capacity minerals, in
particular montmorillonite, due to two factors: 1) an increase in the interlayer space of the structural
cell in contact with water and other polar liquids and 2) the ability to exchange cations to
substitution with cations of other metals.

So, the aim of presented work was to determine the nature of sorption Zn(Il) ions on
bentonite clays.

Tables 1 and 2 show the data, obtained by kinetics experiments for solutions of Zn (II) at temperatures 288
Kand 318 K respectively.

Table 1
Kinetic calculations for Zn (II) at 288 K
min | C (mg/L) In C 1/C 1/C*2 C(mole/L) In C 1/C"2
0 100 4,6052 653.9 0,0001 0,001529 -6,483 427585,21
5 10 2,3026 6539 0,01 0,000153 -8,786 427585,21
10 8 2,0794 8173,75 | 0,0156 0,000122 -9,009 | 66810189,06
15 6 1,7918 10898,3 | 0,0278 9,18E-05 -9,296 | 118773669,4
20 4 1,3863 16347,5 | 0,0625 6,12E-05 -9,702 | 267240756,3
Table 2
Kinetic calculations for Zn (II) at 318 K
min C (mg/L) In C 1/C 1/C*2 | C(mole/L) In C 1/C"2
0 100 4,6052 653.9 0,0001 0,001529 -6,483 427585,21
5 3 1,0986 | 21796,7 | 0,1111 4,59E-05 -9,99 475094677,8
10 1,5 0,4055 | 43593,3 | 0,4444 2,29E-05 -10,68 1900378711
15 1,3 0,2624 50300 | 0,5917 1,99E-05 -10,83 2530090000
20 1,1 0,0953 59445,5 | 0,8264 1,68E-05 -10,99 3533762066

The rate constant (k) and activation energy (E) have been calculated by the data, obtained experimentally
and calculated by known kinetic models for reactions of different orders: ki = 9,08 L/(mole‘sec), k> = 47,51
L/(mole-sec), E =42,00 kJ/mole.
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So, the nature of sorption of Zn(Il) on bentonites, according to the value of activation energy is physical.
The most adequate kinetic model, describing sorption removal of zinc (II) is the model of second
order reaction.

DETERMINATION OF KINETIC PARAMETERS OF SORPTION Ni(II) IONS ON
BENTONITE CLAYS

LYu. Pechonchyk!, Yu.M. Fedenko?

I"2National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
fedenkoyura@ukr.net

The danger of heavy metals is that they tend to accumulate in living organisms, causing
carcinogenic and mutagenic impact on living organisms. The most promising method for treating
wastewater containing heavy metals is adsorption the method, which is characterized by ease of
implementation and high efficiency with optimal selection of the used sorbents. To reduce
economic costs of conducting water treatment processes, the issue of search and research of
sorbents with high sorption capacity and low cost. Natural sorbents, such as zeolites [2, 3], coals
[4], bottom sediments [5] and clay minerals [6, 7]. High clay cation exchange capacity minerals, in
particular montmorillonite, due to two factors: 1) an increase in the interlayer space of the structural
cell in contact with water and other polar liquids and 2) the ability to exchange cations to
substitution with cations of other metals.

So, the aim of presented work was to determine the nature of sorption Ni(II) ions on
bentonite clays.

Tables 1 and 2 show the data, obtained by kinetics experiments for solutions of Ni(Il) at temperatures 288
Kand 318 K respectively.

Table 1
Kinetic calculations for Zn (II) at 288 K
min C (mg/L) InC 1/C 1/C*2 | C(mole/L) In C 1/C~2
0 100 4,605 653,9 1E-04 0,00153 -6,483 427585,21
5 8 2,079 8173,8 0,016 0,00012 -9,009 66810189,06
10 4 1,386 16348 0,063 6,1E-05 -9,702 267240756,3
15 3 1,099 21797 0,111 4,6E-05 -9,99 475094677,8
20 2 0,693 32695 0,25 3,1E-05 -10,39 1068963025
Table 2
Kinetic calculations for Zn (II) at 318 K
min | C (mg/L) In C 1/C 1/C”2 C(mole/L) In C 1/C2
0 100 4,605 653,9 1E-04 0,00153 -6,483 427585,21
5 3 1,099 21797 0,111 4,6E-05 -9,99 475094677,8
10 2 0,693 32695 0,25 3,1E-05 -10,39 1068963025
15 1,1 0,095 59445 0,826 1,7E-05 -10,99 3533762066
20 1 0 65390 1 1,5E-05 -11,09 4275852100
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The rate constant (k) and activation energy (E) have been calculated by the data, obtained experimentally
and calculated by known kinetic models for reactions of different orders: ki = 22,70 L/(mole-sec), ko = 62,75
L/(mole-sec), E=25,80 kl/mole.

So, the nature of sorption of Ni(I) on bentonites, according to the value of activation energy is physical.
The most adequate kinetic model, describing sorption removal of nickel (II) is the model of second
order reaction.

DETERMINATION OF CHEMICAL COMPOSITION OF BENTONITES AFTER SORPTION
Zn(1II)

Yu.M. Fedenko

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
fedenkoyura@ukr.net

The problem of sewage pollution by impurities of various genesis, from the second half of
the 20th century, is relevant for all countries of the world. This is due to the significant
intensification of industrial production, technological and technological progress.

From the colloid-chemical point of view, sewage is a heterogeneous mixture of dissolved,
colloidal and water-weighed organic and inorganic impurities. One of the main pollutants of natural
waters are ions of heavy metals coming from sewage from galvanic workshops, mining enterprises,
ferrous and nonferrous metallurgy, machine-building plants.

After sorption of Zn(II) ions from water solution by bentonite clays from Ukrainian origin,
IR-spectra has removed by Perkin Elmer FT-IR Spectrometer Frontier (400-4000 cm™!, resolution 4
cm™).

Figure 1 shows IR-spectra of natural sample of the bentonite, used in investigations.
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Fig. 1. IR-spectra of natural sample of the bentonite

Data, presented in figure 1, shows, that the sample of natural bentonite characterized by following bonds:
H>O (valency and deformation fluctuations), Si-O (in crystal and amorphous phase), Al-Al-OH, Al-O-Si, Si-O-Si [1,
p. 1397]. This makes it possible to make a consumption about presence of sorbtively active functional groups on
surface of the bentonite and to make a prognosis about its sorption selectivity properties in relation to different ionic
pollutants.
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IIJIAT®OPMA CUCTEMHUX B3AEMOJIIH K ITEPEJJYMOBA E®EKTUBHOI'O
BUKOPHUCTAHHA ITPUPOAHUX PECYPCIB

0.B. Cakaan!, H.A. Tpersk 2

12 JlepxaBHa ycTaHOBa «IHCTUTYT €KOHOMIKH IPHPOOKOPUCTYBAHHS Ta CTAJIOTO PO3BUTKY
HarionansHoi akagemii Hayk Ykpainu» o_sakal @ukr.net, tretiaknatalia@ukr.net

Konuenisi niaargopMu CUCTEMHUX B3a€MOJiM IPYHTYEThCS Ha TUHAMILl €KOHOMIUHHUX
IUKITB 1 CYCHUIBHUX BIIHOCHH TWIOJIO TPUPOJOKOPUCTYBAHHS, HacamIepen, HEoO0XiTHOCTI
Kamitamizanii mpupogHuX pecypciB. Ilnargopma CcUCTEMHHX B3a€MOJINH J1a€ MOMKIIHUBICTh
3a0€3MeYnTH  €IHICTh METH, QYHKIIM Ta BIANOBIAHMX MNPUHIUIB  (YHKIIOHYBaHHS
MPUPOJOKOPUCTYBAHHS M OXOPOHM HABKOJMIIHBOTO CEPEJOBHINA. 3MICT KOHLEMLIi MOJsArae B
3a0e3nedyeHHi iHTerpanii 3HaHb IIOJI0 PUHKOBOTO IMKJIIB PO3BUTKY Ta EKOJOTIYHUX 3aKOHIB,
CTUMYJIIOBaHHS TeHepallii HOBUX i1e (IieH, cTpareriid, iIHCTpYMEHTIB, KPUTEPIiB TOIIO), aAanTallii
JI0 Cy4aCHUX TUHAMIYHO 3MIHHUX YMOB SIK )KHTT€AISUIBHOCTI, TaK 1 TOCTIOAApIOBAHHS.

HaiiBaxuBilIMMU  1HHOBAIIHHUMHU ~ aclieKTaMH  KOHIENii TuiathopMu  CHCTEMHHUX
B3a€MO/JIINl IPUPOJIOPECYPCHOTO Ta PUHKOBOTO LIUKJIIB PO3BUTKY € i MPO30pUI 1 CIIIBHUIN MpoLec
moOy/IOBM Ta BpaxyBaHHS PI3HOMAHITHUX 1 4acTO CYNEPEWIMBHUX I[UICH, 3aI[iKaBIIEHUX CTOPIH Ta
CHCTEM 3HaHb, BKIIOYarO4yud MicueBi ocobOmmBocti. Came Takvii maXig Oa€ MOMKIHMBICTH
CKOOPJIMHOBAaHUX Jili Ha JEPKaBHOMY W perioHaJibHOMY (MICIIEBOMY) piBHI IOJO JOCSTHEHHS
KIHIIEBOT METH TIaTGOPMHU — 3a0€3TMICUCHHS HAJICKHOT TKOCTI KUTTSI.

CucremHi XapakTepuCTUKH (OpMyBaHHS IIaTGOpMU B3AaEMOIN SK TepeaymMoBa
e(eKTUBHOIO BUKOPUCTaHHS NPUPOAHUX PECYPCiB, a BIJIOBIJIHO, 1 (1)YHKI_111 Takoi Iardopmu,
OOYMOBITIOIOTBCS  IHTETPOBAaHUM KOMIUIEKCOM (aKTOpiB K EKOHOMIKO-COILIaJbHOTO, TaK 1
€KOJIOT1YHOro 3MicTy. [Ipu 1pboMy HaiOLIbII Ba)KIMBUMHU M HaliMEHII KEPOBAaHMMH € €KOJIOTI4HI
(akTOpH, OCKUIBKY 010 HUX TIIOTh 3aKOHU MPUHIIMITY JTIMITYIOUHX (aKTOPiB.

[TpupogopecypcHUil LUK PO3BUTKY BHM3HAYa€EMO sK TpaHc(opMalilo CycniIbHUX
BITHOCHH III0/I0 BUKOPUCTAHHS, OXOPOHHU 1 BIITBOPEHHS NPHUPOJHUX PECYPCIB BIAMOBIAHO 10
COLIIAIbHO-€KOHOMIYHUX YMOB 1 MPHUPOJOPECYPCHUX OOMEXKEHb, $KI 3yMOBJIEHI 3aKOHaMH
MPUHIUITY JIIMITYI0OUUX (DaKTOPiB, Y TIEBHUN TIEPi0]] CYCITITEHOTO PO3BHUTKY.

Jns  ineHTu(ikamii CUCTEMHUX XapaKTepPUCTHK (OpMYBaHHS IUIATHOPMHU B3aEMOJIIH
MIPUPOJIOPECYPCHOTO Ta PUHKOBOTO LUKJIIIB PO3BUTKY MPOIMOHYETHCS BUKOPHCTOBYBATH KOHIICTIIIIIO
MixXyps0BOi HAyKOBO-NOJITHYHOI TUIATPOPMH 3 OIOPIZHOMAHITTS Ta EKOCUCTEMHHUX IOCIYT
(Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services, abo IPBES).
AnanToBaHa KOHLENTyallbHA CTPYKTYpa Takoi IUIaT(GOPMHU OXOIUIIOE IIICTh B3a€MOIIOB’S3aHUX
€JIEMEHTIB, 10 CTAaHOBJIATH COL1aTbHO-EKOJIOr0-€eKOHOMIYHY CUCTEMY, Ka i€ B PI3HUX MaciTabax
y 4aci Ta TIpoCTOpi, U0 B CYKYITHOCTI SIBIIsi€E COOOI0 €IHICTH MPUPOIOPECYPCHOTO Ta PUHKOBOTO
LUKJIIB PO3BUTKY (puc. 1).

Kpurepiem epekTMBHOCTI Takoi MIATPOpMH € ii MakCHMallbHa MPOCTOTA, JOCTYIHICTD 1
JUEBICTD JIJIS1 YCIX YUACHUKIB 1 CTEUKXOJAEPIB OOUIBOX IIHKJIIB.

HaBenena mopens tumargopmu QyXKe CHOPOMIEHO IEMOHCTPYE CKIIAMHI B3aeMOMIl MiX
HABKOJIMIIHIM MPUPOJHUM CEPEOBHILEM 1 CYCHIILCTBOM. MoOiesib BU3HAYa€ OCHOBHI €IE€MEHTHU Ta
OKpecCIIto€e 1X B3aeMOJii, sIKi HAWOUIbII pesieBaHTHI B JOCATHEHHI IIel 1 MeTH miatdopmu, 1o
CTalOTh IMEPEeIyMOBOIO OIIIHIOBaHHS pecypciB I akKkTUBIB Ta TEeHEpyBaHHS 3HAaHb IS
iHpopManiiiHoro 3a0e3neueHHs MOJIITUKY Ta HApOILlyBaHHS MOTEHIIally PO3BUTKY.

Cepen ¢yHKIiN maaTGopMu CUCTEMHHUX B3a€MOJIH HPUPOJOPECYPCHOTO Ta PUHKOBOTO
IUKJIIB PO3BUTKY Ha 3arajbHOJEP’KaBHOMY DPIBHI BHUIUILEMO TaKi: 3aJlydeHHS YCiX 3alliKaBICHHX
CTOpPiH; KOOpJAMHAIlIS; Ha/JlaHHSA 1HCTPYMEHTIB 1 CEpBICIB; BU3HAUEHHS MpaBuil 1 craniaprtis. [lpu
IIbOMY OCHOBHOIO (YyHKIi€I0 IUIaThopMu € 3a0e3neueHHs] MepeyMOB €KOJIOr030aJaHCOBaHOIO
MPOJYKYBAHHS €KOHOMIYHUX OJlar ik pe3yJjbTaTiB 1 PecypciB MPHUPOAOrOCHONaPChKOI MISIIbHOCTI
[UIXOM CHPSMYBaHHS MPOILECIB YIPABIiHHS MiJICUCTEMaMH TaKOi JiSUIbHOCTI HAa CTBOPEHHS Ta
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nojanbine (YHKI[IOHYBAaHHS CTIHKMX EKOHOMIYHHMX cHCTeM (abo 11X KOMIUIEKCiB) B paMKax
3arajJbHO1 CTPYKTYPHOI MoJieni GyHKITIOHYBAHHS CUCTEMHOI €KOHOMIKH.
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Puc. 1. KonuenryajbHa CTPYKTypa miIaT(opMu CHCTEMHHMX B3a€MOJI NPUPOIOPECYPCHOIO
Ta PUHKOBOI0 IUKJIIB PO3BUTKY (CKJIaJeHO HA 0CHOBi pamkoBoi koHuenuii [PBES)

BBaxxaemo, mo miIaTOpMH CHCTEMHHUX B3a€MOJiN TPHUPOIOPECYPCHOTO Ta PUHKOBOTO
LUKJIIB PO3BUTKY, 30KpeMa, Ha 3arajibHOAEP)KaBHOMY piBHI iX peasizaiii, CTBOPIOBATUMYTh
MepeAyMOBH ToeTamHoi  TpaHchopmallii TPaguIiiHUX TEXHOJIOTIH y MaJoOBIAXOJHI Ta
pecypco30epirarodi, TUM CaMUM CTBOPIOIOYH MEPEIYMOBH €(h)eKTUBHOTO BUKOPUCTAHHSI TPUPOTHUX
pecypcis.

BOJIHI PECYPCU OBOJIOHCHKOI'O PAVIOHY m. KHEBA: EKOJIOI' O-TEOI' PA®IYHA
XAPAKTEPUCTHUKA
P.1O. llleBuenko
Jlep>kaBHa €KOJIOTTYHA aKaaeMis MiCIAIATIIOMHOT OCBITH Ta ympaBmiHHA azimut90 @ukr.net
O6onoHcekuit paiton M. KueBa 3aiimae IliBHiuHy Ta [liBHIYHO-3axigHy 4YacTUHY HOTrO
teputopii. I'igporpadiuna Mepexka € HaA3BUYAWHO PO3TaNTYKEHOW: p. JIHIIpOo, 10 MpOTiKae Ha
ioro Cxoni, kackax o3ep OmeueHb 13 peBITAII30BaHOI0 YAaCTHHOKO AOJIMHM p. [louaiiHa omosicye

OJHOWMEHHHMH JKUTJIOBHMM MacuB Ha 3ax0Ji, € OKpeMe 03epo, SKe JIOKaJli30BaHO B CEpEeHHI
CeJIbOUIIHOT YaCTUHU apXITEKTypHOTo KOMILIeKcy 3a0ynoBu — bise.
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BpaxoByroun Te, mo 3aragpHa IUIONA paloHY (PAKTUYHO HABOUI MOAUISAETHCS Ha
MPUPOJHUNA Ta AHTPONOTeHHWU mdaHamadT, 3a3BUYali BeCh BOJAHO-PECYPCHHMM TOTEHITIAT
po3TanoBaHuil B 1i IpUpoOAHiN YacTHHI. 3 apXiTEeKTYPHO-IUIaHYBAIbHOI TOYKHU 30Dy TifporpadidHa
Mepeka pailloHy TapMOHIMHO BINHCYeTbCS B TiOpuAHMM NaHAmadT, CTBOPIOE MEPEAyMOBH s
IUTAHYBAaHHS PEKpEaliifHuX 30H, MAPKiB Ta KyJbTYPHHUX MiCLb BIJIIOYMHKY OOOJIOHIIIB.

PosrasineMo exosoro-reorpadiuHi 0COOIMBOCTI BOAHHUX pecypciB OO0JIOHCHKOTO palioHy.
Hacammnepen, ekonorigHo 9ucTOr0 30HO0 € KypopT Ilyma-Bomuis i3 cymytaukom Ilyma-O3epHoto.
BiamoBigHe cenuiie oMUBa€EThCs 3 000X CTOPiIH Kackajaamu cTaBkiB pidok Korypka ta 'openka, siki
€ JiBUMHU niputokamu p. Ipmiab. Ha p. KoTypka cTBopenunii kackan pekpeamiifHux cTaBkiB: MicbKiii
ctaB, 03. ['opammxa, o3. JIBipemnp, 03. Kapauyn (ua IliBmenp Bix Ilymi-Bomwumi). Ha IliBHOUI
nporikae p. lopenka 13 Ilepmmm craBkom Ta CarcaiB-ctaBkoM, Ha Oeperax sKoOro
PO3KBapTUPOBAHMKA TaOIp-BIAMOYMHKY JUIsA JAiTel «ApTtek» Ta caHaTtopii, HwuxHI cTaBoK
neperopopKeHuit 1amooro 13 MoctukoM. Ha mexi M. Kuesa ta c. 'openka KueBo-CBITOMMHCHKOTO
pariony KuiBcbkoi 001acTi 11i AB1 PiUKHU BIAJAIOTh B 03. J[BOXKaM sTHKa.

[{enTpansHuMHU BOgHUMU pecypcamMu OO0JI0OHCHKOIO pailoHy € Kackaja o3ep OnedeHsp, 1110
CKJIQZIAEThCS 13 APCHAKHUX 03ep-CTaBKiB: 03. Penpkine (MiHictepka), 03. Pemuene (MiHCBKe), 03.
Jlyk, o3. [Itammnue, 03. AnapiiBebke (boratupcebke, [Toxkexne), 03. KupuiiBcbke, 03. ﬁopaaHCLKe,
03. BepOue (/[3epkanka), o3. BoBkyBata. /[peHakHuii MemiopaTUBHHI KaHall OTPUMaB Ha3By pP.
[Nouaitna, 110 MPOTIKaE MO OAHOMMEHHIN POMHUCIIOBIH 30Hi.

Ha IliBHOUi paiioHy pO3TamIoBYIOThCS HaMuBHI o3epa B yp. Kamunosuit Pir: Ymykose,
Jlykose Ta 3aroku p. Juinpo: Bepomon, Codaue ['npiio, O6omons Ta Haranka. BiamosinHi onucasi
BOJHI 00’ €KTH BiTHOCSTHCS 10 OaceitH p. JlHinpo.

Jlo imKeHepHOI CKJIaJ0BOI BOMHUX 00’€kTiB OO0O0JOHCHKOTO paiioHy BIEpIIE MOXKHA
BiJIHECTH KIOBETH (MyThOBI (DOHTaHM Ta KOJIOHKH) Ta Bojorpai. PaiioH Hamiuye He Mmamy ix
KUTBKICTB. Y CyKYIMHOCTI BCi BOHM TIiJBHIIYIOTh MIKPOKJIIMAaTHYHI CIPHUATINBI  (akTopu
KUTTEISITBHOCT] MEIIIKAHITI OJTHOTO 3 HAMOUTBIINX aJIMIHICTPAaTUBHUX PaliOHIB CTOJIUII Y KpaiHH.

3 TOYKH 30py IH)KEHEpHOI €KOJIOTii Ta MPUPOJAHO-TEXHOTEHHOI Oe3MeKn He MPOBOIUTHCS
KOJHOTO HAYKOBOTO MOHITOPUHTY 3a CTAHOM HAaBKOJHWIIHBOTO CEpeloBHUIIA TriaporpadidHoi
Mepeki, HEe ICHY€ >KOAHMX TIJPOEKOJIOTIUHUX (I3UKO-XIMIYHUX CTalllOHApHUX Ta MepecyBHHUX
CTaHLIN CIIOCTEPEXKEHHS 32 HUMH, TOMY HaMH IIPOMOHYETHCS 3allpOBAPKEHHS anpooallii iHHOBIHT -
IHCTPYMEHTApil0 TeoiHPOPMAIITHOTO MOJENIIOBaHHS  IPOCTOPY-JOBKLUIS BOJHUX PpECypcCiB
O6osoHChKOTO paitony M. Kuesa.

B mpoueci BuBueHHS mpoOieM eKoJoriyHoi Oe3neku BOAHMX pecypciB OO00IOHCHKOTO
paifoHy, peaiizalii mporpaM OXOPOHM HABKOJMIIHBOIO MPUPOAHOro cepepoBuiia M. Kuepa Ta
MIPOBEJICHH] T1POJIOr0-€KOJOTIYHOIO MOHITOPHUHTY OCHOBHUMH MaTepiajamMH Bi3yanmizamii Ta
iHTeprpeTanii BIMOBIAHUX MAaHUX € TreoiHdopMaIliiiHi Mojeni, a camMe TeMaTU4yHI MHQPPOBI
KapTorpadiuHi  300pakeHHS MPOOJEMHOr0  MPOCTOPY-AOBKUWIS  BIAMNOBIIHOTO  MICBKOTO
cepenoBuiia. B VYkpaiHi BiACYTHS MOHOIOJNIS Ha Tomorpado-reoJe3uuny Ta KapTorpapidHy
JISUTBHICTh B Tally3l €KOJIOTIYHOIO MOHITOPUHTY JOBKLIA, Y 3B’SI3KYy 13 TUM KOXHa JIIOJWHA
JUTUIOMOBaHA T€OIHKUHIPUHTOBOO CHEIialIbHICTIO a00 MOBHOIIHHO BonoAiroua ['IC-TexHonorismu
MO€E CTBOPIOBATH I€OMPOCTOPOBI MOJIEN1 Ha 3aMOBJIEHHS JIEP)KaBHUX, KOMEPIIIHHUX CTPYKTYp abo
3a MarepiajlaMH BIACHUX MOIIYKOBHUX JOCIIIKEHb.

Camoro, haKTHYHO Majio BUPIMICHOI0, MPOo0JIeMOI0 MpodeCciifHOr0 BUKOHAHHS BiMOBITHIX
TiIpO €KOJIOTIYHUX 3aB/IaHb € MPUI0aHHS HAUOUIBII MOMMPEHUX HAa BUPOOHUITBI Ha choroani ['1C-
naketiB ArcGIS, mporpamuux nmpoaykrtiB ESRI i3 ¢oTorpamMmmerpuunoi, reone3ndnoi oOpoOku Ta
reoiHgopmaniinoro kaprorpagysanus M. Kuepa. Lle moB’s3aH0 13 BUCOKOKOIITOPUCHOIO BAPTICTIO,
Ky MOXKYTh JI03BOJIUTH JIUIIEe KpyNHiI kommaHii. /{1 HayKoBIS-A0CHIAHUKA a00 MiANPUEMIIS, 11O
MpaLloe aBTOHOMHO, MOXYTh OyTH 3acTOCOBaHi JHIIE KpayJAOCOPCHHIOBI Kaprorpadiuxi Ta
reoiHdopMaIliitHi pecypcu KoopanHyBaHHs Ta nmpoektyBaHHs [ IC-moneneit. HeoOxigHo 3a3HaunTH,
0 SIKICTh, TOUHICTh Ta pealicTUYHa BiAMOBiMHICTh TakuxX ['IC-mofeneii, 1o B HUX CIIPOEKTOBaHI
HE MOCTYNAThCA MPO(ECciiHICTIO BUKOHAHHS Ta KOHKYPEHTO3/JATHICTIO HA PUHKY BIAMNOBIAHHMX
nocayr. Beeoxommioroua rereMonist npoAykTiB komnanii ArcGIS i3 iHcTamsuii Ta excruryararii i3
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NEPMAaHEHTHUM OHOBJICHHSAM 0a3 JaHWX Ta CO(Ty Ha YCiX pIBHSAX HAyKOBOI'O, HAaBYAJHHOTO Ta
BUpoOHMYOro mukiaiB podir 13 ['IC-kaprorpadyBanHs JOBKULIS, HAMH BMOTHBOBAHO
OOIPYHTOBYETHCS BY3bKOKOPIIOPATUBHOIO METOIO — OTPUMAHHS HAPHOYTKIB.

Buxonsun i3 BHINEBUKIAICHOI IMOCTAHOBKM HAYKOBOi Ta TEXHOJOTIYHOI MpoOiIemMu
noctynHocTi sikicHoro I'IC-moznentoBaHHS, HAMHU MPOIOHYETHCS BUPILMICHHS JAHOTO HATyMaHOTO
nepenony B poOOTI ekojora-kaprorpada muisxoMm JeMOHCTparlii anpooarii 010 KeTHOrO 1HOBHHT-
THCTPYMEHTApil0 JII BHUCOKOTOYHOTO TEOAC3UYHOTO, KapTorpadiqHoro, (GororpaMMeTpUIHO-
reoiHGOpMaIitHOTO MOICTIOBAHHS TPOCTOPY AOBKLIIIS.

Ha puc. 1. npeacraBnenuii pe3ynbraT anpoOarii BiIOBITHOTO aJrOPUTMY MOHITOPUHTY —
kaprorpadiuna moaenb «Exomnoro-rigporpadiuna mepexa O00JI0HCHKOTO paiioHy M. Kuesay.

12

Puc 1. Kaprorpadiuna inTepnperaunis ekosoro-rigporpagiunoi Mepexi O00,J10HCHKOT0
paiiony M. Kuesa

Ha kaptocxemi mo3HaueHi (BU3HaueHi) NUIIXOM Jemu(pyBaHHSI aepPOKOCMIYHHUX 3HIMKIB
Ta X 3ICTaBJIEHHS 1 3 ICTOPUYHUMH Ta Cy4YaCHMMHU TOHorpadiyHUMHU KapTaMHM HACTYNHI 00’ €KTH
BOJHUX pecypciB O0onoHcbKoT0 paitony M. Kuesa: 1 — p. 'openka (ITyma-Bonuns/O3epna), 2 — p.
Kotypka (Ilyma-Boauist), 3 — o3zepo Bepomon (Jlykose), 4 — p. Jlicoa, 5-6 — Manuit Kypsunit
bpin, 7 — p. Konomnsnka, 8 — p. Kypsauuit bpin, 9 — p. bepexanka, 10 — kackazn ozep Oneuens, 11 —
03. BepOne (ixTionoriunuii 3aka3Huk), 12 — p. Ilovaiina, 13 — p. Cupeus, 14 — p. Juinpo.

HayxoBi nocnikeHHs 13 IHTeprpeTaliii riiporpadii npo1oBKYyOTbCS 13 METOI0 YTOYHEHHS
Ta BUnNpanieHHs Ha cydacHux ['IC-kaprax M. KueBa. Pe3ynbTaToM HOBHOLIHHOTO JOCIIIKEHHS
cTaHe (YHKIIOHaNbHUN KapTorpadiunuii cepBic IHTepHery «Ekoreomopranm — Mamni piuku M.
Kuesay.

MOHITOPUHI ITOBEPXHEBUX BOJJHNUX EKOCUCTEM 3 METOIO ITIABUINEHHA
E®EKTUBHOCTI IX BUKOPUCTAHHSI

C.B. Kauaia
IBano-®DpaHKIBCHKUI HAIllOHATBHUHN TeXHIUHUH yHiBepcuTeT HadTH 1 razy Pernerolik@gmail.com

OO0'ekTH TiOPOEHEPreTHKN Ta iXHI BOJOCXOBHIIA CYTTEBO BIUIMBAIOTh HAa HABKOJIMIIHE
cepenoBuie. BzaeMoisi TiIpoeHEPreTHYHNX OO’ €KTIB Ta HABKOJIMIIHBOTO CEPEOBUINA — JOCHUTH
CKJIaJIHUN TUHAMIYHHUM TpoIiecC, 1110 3aJIeKUTh BiJ MPUPOJHUX 1 TEXHOTEHHUX (PAKTOpIB, 11€ 3HAYHO
YCKIJIQJIHIOE TPOTHO3YBaHHS HOro HacmiakiB. Y 3B'I3Ky 3 IIUM MOJJIHMBE BHHHMKHEHHS
HenependauyBaHUX HaA3BUYAMHUX CUTYaLIH, sIKI 3HUXKYIOTH PIBEHb O€3MEKH T'iIPOCHEPTeTUYHHX
00'€KTiB, HACEJICHHSI Ta HABKOJIMIITHHOT'O CEPEIOBUILA.
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CporosiHi HEOOXITHICTIO € OpraHi3yBaTu CUCTEMY €(EKTHBHOTO YIPABIIHHS B3AEMOJIEI0
TIAPOEHEPTeTUYHNUX OO0'€KTIB 3 HABKOJMIIHIM CEPEIOBUIIEM, [JIsi JOCSTHEHHS e(EeKTHBHOTO
BUKOPHUCTAHHS 36MEIIbHUX, BOJHHX Ta 1HIIUX MPUPOIHUX PECYPCIB.

OcHOBOIO €(DEKTUBHOCTI CHCTEMHU € MOHITOPHHT, 1110 TTOBUHEH MICTUTH TaKi €TaIlH:

. dbopMyBaHHS E€(PEKTUBHOI CHCTEMH CIIOCTEPE)KEHHS, 30MpaHHs, IepeIaBaHHS,
00poO6sieHHs, 30epiraHHs Ta aHaI3yBaHHS 1HPOPMAIIiT PO B3aEMO/IIIO T1IPOCHEPTETUIHOTO 00'EKTa
Ta T1IPOCKOCUCTEMU;

. OLIIHEHHSI €KOJIOTIYHOTO CTaHy HaBKOJIMIIHBOTO MPUPOIHOTO CEPEIOBHUIIA TEPUTOPIT
po3TanryBaHHs 00'€KTy BILIHBY;

. MPOTHO3YBAaHHSI 3MIHM CTaHy HaBKOJMIIHHOTO MPUPOIHOTO CEPENOBHINA TIPU
BIIPOBA/KEHHI Ta eKCIUTyaTalii 00'eKTa riipOeHepreTHKH;

. BH3HAYCHHS BIJMOBIIHOCTI MapaMeTpiB TiAPOEHEPTeTUYHOTO OO0 ’€KTy W BOJHOT
€KOCHCTEeMH HOPMATHBHUM BHUMOT'aM, BU3HAUCHHSI MOTEHIIHOT 3arpO3H HACEIICHHIO;

. MIPOTHO3HE OI[IHEHHS PO3BUTKY MPOIIECIB Ta HEOE3MEKH, IKY BOHU MOXKYTh HECTH;

. pPO3pOOJIEHHST YIPABIIHCHKUX PIIEHh CTOCOBHO 3HWKCHHSI PIBHS BIUIMBY B

riIpoeKocucTeMi, YHUKHEHHS, JIOKaJi3alii Ta MiHiMi3allii HACTiIKIB HaI3BUYaHUX CUTYAIlii.

OCHOBHOIO MIJUTI0O MOHITOPHHTY € CBO€YaCHE BH3HAUEHHS PO3BUTKY HEOE3MEeUHUX
MIPOLIECiB 1 ONTUMI3allis YIPaBIIHCHKHUX PillIeHb, TOOTO pO3pOOICHHS peKOMEHAAIIlN 11010 3aX0/IiB,
CTIIPSIMOBAHUX Ha 3amoO0iraHHs PO3BUTKY IPOTHO30BAHMX HETaTUBHHUX CIICHApIiiB, 3aXOmdiB i3
nokanizaiii abo MiHiMi3alili HEeraTMBHUX HACHIIKIB B3a€MOJii 00'€KTa BIUIMBY 3 HABKOJHIIHIM
CEepPEIOBHIIIEM.

MOHITOPUHT  TiIpOEKOCHUCTEM IOBMHEH 0a3yBaTUCh Ha 3acaJlax CHCTEMHOTO,
KOMIUICKCHOTO 0aceiHOBOTrO MiIXO0My, SKHH BEAYTh OC3MEpPEepBHO Ta CTPATETIUHO, MIO CIPHUSIE
TaKuM acnekram [1]:

. BHBUYCHHIO B32a€EMO3BSI 3Ky Mi’)K KOMITIOHCHTAMH T1IPOCKOCHUCTEMU;

. JOCJI1IKEHHIO B32€MO3B SI3KY TAPOEKOCHCTEMH 3 (yHKIIIOHATTEHUM
TiIPOGHEPTeTUYHUM 00 €KTOM SIK KOMIUIEKCHOI 1€papXidHOi CTPYKTYpH 3 BH3HAYEHOIO
(G YHKIIIOHATTBHOIO CTPYKTYPOIO;

. MOCTIMHUM  CIIOCTEPEXKEHHSIM, 10  CIOPUATUME  HAKONMHUYEHHI0  00cAry
MOHITOPUHIOBHX JIaHUX;
. 3aCTOCYBAHHIO PI3HUX MIJXOJIB /10 MPOTHO3YBAaHHS CLIEHApPIiB PO3BUTKY CUTYallii, 13

3aCTOCYBaHHSAM MOJIEIIOBaHHS Ta IMOKOMIIOHEHTHOI 3MiHM ITOKa3HUKIB, 10 BU3HAYalOTh CTaH
BOJHOI €EKOCUCTEMU.

MOHITOPHHT cTaHy BOJHOI €KOCHUCTEMH Ma€ 3a0e3NEeUUTH OIIHIOBAHHS CTaHy
HaBKOJIMIIHBOTO MPUPOIHOTO CEPEOBUINA J0 MOYATKY BIPOBAIKEHHS 00’ €KTIB TPOECHEPreTUKH 1
il 3MiHYy B mpolieci OyAiBHUITBA i ekciuryaTanii 00'exra [2].

@®opMmyBaHHS CUCTEMHM MOHITOPUHTY Mepeadayae Kiibka (yHKIIOHaIbHMX eramiB. Ha
NEpPBUHHOMY €Tali BH3Ha4aloTh (POHOBI XapaKTEPUCTHUKU HABKOJIMIIHBOIO CEpEJOBMINA Ha
TEPUTOPI] PO3MILIEHHSI O0O0'€KTa TIAPOCHEPreTUKH, BUSBISAIOTH OCOOJMBOCTI (DYHKIIIOHYBaHHS
MPUPOJHOT T1IPOEKOCUCTEMH, EKOJIOT1UHI i colianbHi MPoOIeMH.

Ha migcraBi MpOeKTHUX TEXHIYHMX MapaMeTpiB 00'€KTa TiIPOCHEPreTUKH (POPMYIOThH
nporpamy i mpoekT MOHITOpHHTY. Buxinna iH(opmaris, peKOMEeH0BaHI METOM aHali3yBaHHS U
IHTEepIpeTamii pe3ynbTaTiB, JO03BOJSIOTH OOIPYHTYBAaTH MEpPEXYy CIOCTepekeHb. Hamami
BiIOYBa€ThCS OLIHEHHS B3aeMOJii 00'€KTa TiAPOEHEPTeTUKH 3 TiPOEKOCHCTEMOIO 1 i CTaHOM,
pO3po0IIeHHsT peKOMeHAallli 31 30epeKeHHs] ONTUMAaJIbHOTO CTaHy Tipoekocuctemu. [Ipu npomy
TIIPOEKOCUCTEMY, IO MICTUTh OO0’€KT TIAPOCHEPTEeTUKH, PO3TISNATh SK €IUHHA 00'€KT,
ONTUMAIILHUIA CTaH SIKOTO XapaKTEPU3YEThCS CIPHUATINBOIO COIIATBHOK ¥ EKOJOTIYHOO
00OCTaHOBKOIO B 30HI HOTro BIUIMBY, 31 30€peKEHHSIM HOPMATHBHHUX IapaMeTpiB HaBKOJMUIIHHOTO
MIPUPOJTHOTO CEPEIOBHIIIA.

Taka cuctemMa MOHITOPUMHTY Ma€e Ha MeTi 3a0e3neuyBaTH iHQOpMyBaHHS MIiCIIEBOI BIa i Ta
HACEJIEHHS PO peaIbHUN CTaH T1IPOEKOCUCTEMH, 30KpeMa MUTaHHS Oe3NeKH TiApOCHEPTeTUYHHUX
Ta TIAPOTEXHIYHUX CHOPYA. MOHITOPHHI BOJHHMX O0’€KTIB, IO (PYHKIIOHYIOTH 3 00’€KTamu
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TiIpOEHEPreTUKH, CKIAJAETHCA 3 MOHITOPHHTY TiJPOTEXHIYHUX CIIOPYII, COL[IaIbHOTO CEpeIOBHILA
1 TIIPOEKOJIOTIYHOTO MOHITOPUHTY TEpPUTOpIi B MEXKax TiApoBY3Jia, BOJOCXOBHINA W y 30HAX iX
BIUIMBY Ha IPUJICTIIIN TepUTOPIil i y HIDKHBOMY O'edi.

3anporoHOBaHAa ~ aBTOpoM  (YHKIIIOHAJIbHa  CXeMa  Opradisamii  MOHITOPHUHTY
TiIPOEKOCUCTEMH TIepe1davyae MOHITOPUHT T1IAPOTEXHIYHUX CHOPY/, TiAPOMETEOPOIOTIYHIX YMOB 1
T1IPOJIOTIYHOTO PEXUMY, BOJHUX CKOCHUCTEM, SKOCTI BOIM, Ha3eMHHUX CKOCHUCTEM, JaHImaQTiB,
CaHITapPHO-TIT1€EHIYHUX YMOB Ta COLIaJbHO-€KOHOMIYHUX YMOB NMPOXUBaHHS Jroaei. dopmyBaHHs
OCTaTOYHOTO aJTOPUTMY CHCTEMH MOHITOPHUHTY BiZIOyBaeThCs 3alie)kKHO Bix MacmTaly Ta
napamMeTpiB 00’€KTa TIAPOCHEPreTHMKH Ta WOro BOJOCXOBHIL, MPHUPOJHUX Ta COLIAIBHO-
€KOHOMIYHUX YMOB, MacIITa0y MPOrHO30BaHUX BILUIMBIB Ha ripoekocucremy [3].

€ Taki OCHOBHI 3aBJaHHS MOHITOPUHTY, SKi MOXHAa BHUPIIIUTH 32 JIOTIOMOTOIO
KOMILIEKCHOTO MiAXOTy:

- aHaJi3yBaHHA JUHAMIKHM 3MiH TiiporpadiqHoi Mepexi B OacelHi piK, BH3HAUCHHS
IHTEHCUBHOCTI ¥ MacmTaliB MpoIeciB epo3ii i abpasii OeperiB BOAOWMMIN, 3MiH JaHIIIA(TIB,
nepeopMyBaHHS pycen piK, 3apOCTaHHS TUPIOBUX 30H 1 3a00JI0YCHHS 3aIlIaB PikK;

- BU3HAUCHHS JMHAMIKH CHITOTAHEHHS, OLIIHEHHS MAacIlTa0iB 3aTOIJICHHS TEPUTOPIi
MiJ] 9ac BECHSHOI MMOBEHI W JITHIX MaBOJKIB, KOHTPOJb KOJMBAHbL PIBHIB BOJIM, ITiITOTUICHHS
TEPUTOPI;

- OLIIHEHHS €KOJIOTIYHOTO CTaHy BOJHUX OO'€KTIB — BUSBJICHHS IUISTHOK BHXOIY |
MOMIMPEHHS 110 aKBATOPIi JuKepes 3a0pyIHeHb, KOHTPOJIb 33 JMHAMIKOI TONIMPEHHS 3a0pyIHEHb
BOJHUM 00’ €EKTOM.

KoHTponb cTany O€3MeKH TiIPOTEXHIYHUX CIIOPY/l € BAXKJIMBUM CKIIQJHUKOM MOHITOPHHTY
BOJHOrO 00'ekTa. MOro CTaH aHai3yloTh 3a JONOMOTOI0 AaBTOMATH30BAHHX CHCTEM, CY4aCHHX
TEXHOJIOTIH Ta MAaTEMaTHYHUX MOJICIICH.

Taxuii iporiec mepenadavae NepPeBipKy TaKUX MapaMeTpiB:

. BIIMOBIAHICTh  (JAKTUYHOTO CTaHy W MapaMmeTpiB TIAPOTEXHIYHUX CIOPY.
HOPMATHBHUM BHUMOT'aM 1 3aralbHUM KPUTEPIsIM €KOJIOTIYHOI Oe3MeKH;
. JOCTAaTHICTh TPOIYCKHOI 3/aTHOCTI BOJOCKHIHUX CIIOPY[, TEPEBHUILEHHS TpeOeHs

CHOpYJ HaJ MiANIPHUM pPIBHEM HAa OCHOBI YTOUHEHHUX Yy MpPOLECI eKCIUTyaTalli TiApoJIOTIYHuX 1
BOJIOTOCTIO/IapUUX MOKA3HUKIB;

. epexTuBHICTb 1 0Oe3nepebiiiHICT, poOOTH, CHUCTEM aBTOMAaTUYHOI Iepenaul,
OIpallOBaHHS I aHaNi3y Pe3yJIbTaTiB CIIOCTEPEKEHbD.

MiHimizanisi a0 YHUKHEHHS BCTAHOBJIEHHUX HETaTHMBHUX BIUIMBIB MOXJIHMBE MUISTXOM
MOBHOI BiJITIOBITHOCTI 3aIlJIAHOBAHUX Jil MPUPOAOOXOPOHHOMY 3aKOHOAABCTBY Ta MPOEKTOBAHUM
TEXHIKO-TEXHOJIOTTYHHUX PIIICHHSM 1 3aCTOCYBaHHIO KOMILUIEKCY 3aXO0/liB, CIIPSIMOBAHUX Ha OXOPOHY
HaBKOJIMIIHBOTO CEepelOBHUINA. 3alpoloOHOBaHA NpOrpaMa MOHITOPMHTY JIO3BOJUTH MiJABUIIUTU
€(EeKTUBHICTb BUKOPHUCTAHHS BOJHUX OO€KTIB Ta MpH JOTPUMAHHI KOMIUIEKCY 3aXOiB
MiHIMI3yBaTl HEraTMBHUI BIUIMB Ha TifipoeKocucTeMy. Pe3ynbTaTM  MOHITPUHTY J103BOJIATH
BHOPMYBAaTH TEXHOT'€HHMI BIUIMB Ta HAOJU3UTHU MPUPOJAHO-TEXHOTEHHI TAPOEKOCUCTEMH JI0 CTaHy
ONTHMAJIbHUX.
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NOx EMISSONS FROM SOIL: CONTROL OF NORMS AND TYPES OF FERTILIZERS
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In recent years, the release of nitric oxides has attracted increasing concern for
environmentalists. NOx belongs to air pollutants and according to the World Health Organization,
causes one in eight premature deaths worldwide [1]. Besides nitric oxides belong to the greenhouse
gasses and have strong influence on climate change. NOx is highly reactive gas, which catalyzes
ozone production. In addition, interaction of NOx with water, oxygen and other chemicals leads to
the acid rain formation, which are harmful for soils, forests and other ecosystems [2].

In previous years the emission of nitric oxides was mainly connected to combustion
engines in cars and trucks, and also to industrial sources, such as power plants. And recently
attention of ecological organizations more concentrated also on the NOx emission from biogenic
sources in soils. Due to the presented in literature researches such emissions can be significant due
to the nitrogen fertilizers usage [3-4].

Nitrogen fertilizer is one of the most effective ways to increase crop yields. However, due
to the intensive application of nitrogen fertilizers, a lot of nitric oxide and ammonia are released [5].
And the main reason for nitrogen pollution is precisely the fertilizer process approach. Thus, using
the correct fertilizer standards is crucial for both crop yields and the ecological state of the
environment.

The determination of the fertilizer surplus in soil can be performed by the monitoring the
composition of soil air. For this aim the most promising approach is system of sensors array which
can determine and control nitric oxides content in on-line mode. Nowadays many sensors for NO
and NO: detection based on SnO,, ZnO, In2O3, and TiO; were proposed. However not sufficient
selectivity and sensitivity, and high operating temperatures cause the further investigation on the
development of sensing elements for NOx detection. The reducing of the operating temperature of
sensor device is possible due to the direct modification of surface or material’s modification.
Sensitivity and selectivity of the sensors will be greatly improved by the mathematical processing of
simultaneous responses of several chemoresistance sensory elements (multisensory system or
“electronic nose”). The huge advantage of such system is that unlike traditional sensor systems that
require highly selective sensing elements, "e-nose" can contain a set of low selective sensors.

Therefore, the creation of gas sensor system and establishment of regularities between the
NOx content in the gas phase of soil and soil type will allow to calculate the correct rate of mineral
fertilizer.
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SOIL SAFETY ISSUES: PESTICIDES AND HERBICIDES
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Agriculture plays an important role in the economy of many countries, so the issue of
quality monitoring and environmental status of soils is quite acute. Since the contamination of
agricultural soils is closely dependent on the nomenclature and on the usage volume of chemical
plant protection products and mineral fertilizers there is a question of constant monitoring of their
condition.

Over last few decades pesticides and herbicides are widely used for the agricultural
intensification by controlling weeds and pests [1]. However uncontrolled application of pesticides
and herbicides can cause strong soil quality degradation. Widespread use of pesticides has harmful
impact on the biological activity of the soil, can damage soil microorganisms and lead to the
biomass damaging [2,3]. Besides pesticides can ruin the local metabolism by influence on other
nontarget plants and organisms, which will result in the decreasing of soil fertility and degradation
of pesticides [4].

Therefore, control of the pesticides content is the extremely important for soil safety
monitoring. The monitoring of ground air content is one of the perspective methods to do this.
Ground air is of great importance for soil processes and plant growth. It participates in all chemical
and biochemical processes occurring in the soil and its composition varies in time and in soil
profile, depending on the application fertilizers and protection chemicals, plant species, biological
activity of the soil, hydrothermal conditions, etc. When studying the effects of pesticides on
microorganisms in the environment and soil quality, the main attention is paid to the analysis of the
functions and level of activity of the entire set of microorganisms. It takes into account the emission
of CO2 and ammonia, the decomposition of fiber, the accumulation of biologically active
substances, etc. In particular, it was revealed that some pesticides inhibit the respiration of
microorganisms and nitrification processes [5].

Thus, determination of the CO», Oz, Clo, CsHsO components in the soil air will make it
possible to estimate the presence and content of harmful residues of organic pesticides, including
organochlorine, organophosphorus, organometallic. Such monitoring to observe composition
changes and study the influence of various factors on their quality and yield control can be carried
out using gas sensor elements. This approach will allow conclusions regarding the rational amounts
of fertilizers and chemical protection.
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It is known that the composition of soil air directly reflects the soil fertility. Therefore, it is
promising and extremely necessary to established relationship between the components of the soil
gas phase, in particular the content of CO2, Oz, NOx, and the parameters of soil quality in order to
develop a monitoring system for soil air that will not require reagents. Such a system, according to
the current state, as highlighted in the specialized scientific and technical literature and based on the
results of own research, is an array of sensors for determining the content of CO2, Oz, NOx in on-
line mode. The most important parameters of soil quality that affect directly on its fertility are pH,
temperature and moisture.

pH. For each crop, there is the optimal value of soil acidity, at which it develops in the best
way. The change in the acidity level of the soil in one direction or another leads to the decrease or
increase in the availability of useful macro- and microelements. For example, the soil with pH=5 is
characterized by 10 times higher acidity than soil with pH=6, and the soil with the pH=4 has 100
times higher acidity than the soil with pH of 6. Soils with the pH of 7 are considered neutral, and
those with lower pH value — acidic, higher — alkaline. Soils with the pH below 6.6 are considered
acidic in the agricultural production. For wheat, a pH value between 5.5 and 7.5 is most favorable
for its growth and the formation of the high yield [1]. But the indicated pH values may be different
for different soils, different growing places and different wheat varieties. By reducing the acidity
level to 5.5 units, the availability of potassium, magnesium, molybdenum and soil phosphates
decreases. The process of nitrification is slowed down, and the formation of easily digestible
nitrogen-containing substances in the soil is suspended. As the result, the efficiency of fertilizer is
reduced, namely nitrogen by 25%, potassium — by 33%, and phosphorus — by 50%.

Temperature is the most important factor determining the possibilities and timing of the
cultivation of agricultural crops. Temperature growth to 25-28 °C increases the activity of
photosynthesis, and with its further growth, respiration over photosynthesis begins to predominate
noticeably, which leads to the decrease in the plants mass. Therefore, most crops at temperatures
above 30 °C, don’t have yield growth because of the wasting carbohydrates for breathing.
Decreasing the ambient temperature from 25 to 10 °C reduces the intensity of photosynthesis and
plant growth by 4-5 times. The highest intensity of photosynthesis is observed in the range of
temperature 24-26 °C. For most field crops, the optimum daytime temperature is 25 °C, night — 16-
18 °C. When the temperature rises to 35-40 °C, photosynthesis stops as the result of disruption of
biochemical processes [2].

Soil moisture deficiency is the main cause limiting the productivity of biomass and,
ultimately, the harvest [3]. The decrease in soil moisture below the optimal limits leads the increase
in the amount of total and harmful nitrogen. It is very important to accumulate and retain moisture
in the autumn-winter period, since at this time the main amount of precipitation falls. It has been
established that the greatest intensity of ammonification of organic residues in soil under the action
of microorganisms occurs at 26-30 °C and soil moisture of 70-80%. The deviation of temperature or
humidity from the optimal values significantly reduces the intensity of microbiological processes in
the soil.
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PAIIOHAJIIBAIIT BUKOPUCTAHHA ITPUPOJHIX PECYPCIB 3A PAXYHOK
[HHOBAIIMHUX TEXHOJIOI'TYHHUX PIINEHb EKOHOMIKHN 3AMKHYTOI'O ITUKJIY

B.O. I'opusk!, O.€. Koganos?

"?Hanionansauit Texniunmii yaiBepcuter Yikpainn «KuiBchkuil OTiTeXHIYHMIH IHCTUTYT iMeHi
Iropst Cikopcbkoro» gornakv358 @ gmail.com, aleckof @ gmail.com

Cporo/iHi KOHIIEMIis €KOHOMIKH 3aMKHYTOTO IHKIY (circular economy) HaOyBae y CBITI
BCe OLNBII IMMPOKOrO MOMIMPEHHs. Ii yIpoBajKeHHS Mae€ Ul CYCIiNbCTBA 3HAYHI MepeBar,
MOYMHAIOYM 31 3HIDKEHHS pIiBHIB aHTPOIIOIEHHOTO BIUIMBY Ha JOBKULIA Ta pamioHami3arii
BUKOPUCTaHHS NPUPOJIHUX PECYPCIB 1 3aKIHUYIOUM 3HM)KEHHSIM BUTpAT Ha BUPOOHHUIITBO IMPOAYKIIIT
i PO3BUTKOM HOBUX pPHHKIB 30yTy. CyTHICTh NHMKIIYHOI €KOHOMIKM TOJSTaE y IUIaHYBaHHI
KHUTTEBOTO IMKITY MPOAYKLII TAKUM YHMHOM, IIO0 MiHIMI3yBaTH KUIBKICTh YTBOPEHHUX BIIXOMIB Y
nporeci ii BUpOOHMITBA W 3a0e3MEYUTH TOBHY NEpepoOKy ONMHHIL NPOAYKIiI, sfKi OYyIyTh
BUBeZIeHI 3 00iry. Ilpu 1boMy NpUHIMIN [UKJITYHOT €eKOHOMIKH 3aKJIa/Ial0ThCS BXKE, MOYMHAIOYM 3
erary po3poOKM KOHLENII MPOAYKTy. 3acajid EKOHOMIKM 3aMKHYTOTO IIHMKIY JOIIBHO
3aCTOCOBYBATH TAaKOX 1 IMiJ Yac IMJIaHyBaHHs MICbKOI IHPPACTPYKTYpH.

OTxe, 3aBIaHHS YIPOBA/DKECHHS KOHIICTIIIi €KOHOMIKM 3aMKHYTOTO IIUKJTY 1 3a0e3redeHHs
e(eKTUBHOTO BUKOPHUCTAHHS NPUPOIHUX PECYpCiB B YKpaiHi TICHO MOB’S3aHi i3 €KOJOT14HO
MPUNUHATHUM TIOBO/DKEHHSIM 3 BIAXOJAaMu. TpaauiiiiiHi crnocoOu TMOBOMKEHHS 3 BIAXOJaMH,
30KpeMa, iX 30epiraHHs Ha 3BajlMIaX, € HEJONMYCTUMUMH 3 TOUKU 30py 3a0e3MeueHHs cTajioro i
30a7JaHCOBAHOTO PO3BUTKY. 3BajMIla CTAHOBJIATH EIIJEMIOJIOTIYHY HeOe3leKy, Ha HHX
YTBOPIOIOTHCS TOKCHYHI PEYOBUHM, SIKI MPOCOUYYIOTHCSA y I'PYHTH W I'PYHTOBI BOJM 1, SIK HACHIJIOK,
3a0pyIHIOIOTh MPUJIETIII BOJOWMU. 3BAIMINA € JDKEpEIaMi BUIUICHHS TOKCUYHUX Ta3iB, TAKUX SIK
napHukoBui a3 metan CHy 1 cipkoBogens HoS. Ha 3Banumiax nepiogudHo BiOYBalOThCS MOKEKI,
y pe3yibTaTi 4yoro g0 aTMochepu MICT MOTPAIUISAIOTh OTpYHHI MIOKCHMHH. OKpiM TOTro, MOAiOHI
00’eKTH 3aliMalOTh 3HAYHI TEPUTOPIi, AKI HA O0araTo pokiB BUBOJATHCA 13 TOCHOJAPCHKOT0 00iry i
MOKYTh OyTH BUKOPHUCTaHI1 OLIbIII paliioHaIbHO.

3a JaHUMH MDKHApOJHOTO aHATITHYHOrO areHTcTBa «Statistay, y 2016 p. y cBiti Oyno
yrBOpeHo 2,02 mipa. T TBepaux noOyrosux BiaxoiB (TIIB), 13 sikux nepepobneno Oyno maume 13,5 %.
3a MpPOrHO3HUMH JaHUMU areHTcTBa, A0 2030 p. kitbkicts TIIB 3pocre 1o 2,59 mnpa. T, a 1o 2050 p.
1o 3,4 mupa. T. Sk mokazaHo Ha puc. 1, y ckiaal TIIB nepeBaxaroTh XapuoBi BiIXO/H, Marip, KApTOH 1
riactuk. Ipu npomy, sk MiHimym 86 % kommoHeHTiB TIIB MoxyTh OyTH BHKOpPHCTaHi IIOBTOPHO 32
YMOBH YIIPOBAHKEHHS Cy4aCHUX TEXHOJIOTIYHUX PIIIEHb 1 KOPEKTHOI CHCTEMHU MEHEKMEHTY BIIXO/IIB.
Orxe, 3BaXalOul Ha Te, IO BXE CHOTOJHI MpobiemMa IMepeHaCHYeHHS KOMIIOHEHTIB JOBKULIS
BIAXOJJAMU € JIOBOJII CYTTEBOIO 1 B MailOyTHROMY Oyje TUIBKH 3pOCTaTd, BBAXKAEMO aKTYaJIbHOIO
IMIUIEMEHTALlII0 Y MicTaX IHHOBALITHUX po3p0o00K B chepi MOBOIKEHHS 3 BiIXOJAMH.

AHaJi3 JaHUX HAyKOMETPUUYHOI 0a3u «Scopus» HaJa€ MOKIIUBICTH JINTH BUCHOBKIB, 11O
cepell HAyKOBI[B MpoOieMaM TMepepoOKH BIIXOMIB M IMIUIEMEHTAIlil KOHIENIil eKOHOMIKU
3aMKHYTOTO LUKITYy IPUAUIIEThCS 3HauHa yBara. 3okpema, y 2017 p. M. Mahongnao 3anponoHnyBas
aJIbTepPHATUBY TPAJULIMHUM MeToJaM 300py, TPAaHCIIOPTYBaHHS M yTHIII3allii BiIXOAiB B M. Immxain
(Immis), 3poOMBIIN aKIIEHT Ha TEXHOJIOTISIX BIJHOBIEHHS LIIHHUX MatepiaiiB i nepepoOku TIIB Ha
eHepropecypcu Ha 0asi aep)kaBHO-IIpuBaTHOrO maptHepctBa. L. Porot Ta D. Broere 3 xoneramu y
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2017 p. 3ampornoHyBaJIM TEXHOJOTII0, L0 J03BOJIIE BUKOPUCTOBYBATU IiJ Yac CHOPYIKEHHS
MICBKOI TpaHcropTHOi iH(pacTpykTypu no 70 % perenepoBaHoro acganbTy 0e€3 MOTIpIICHHS
eKCIUTyaTalliiHUX XapaKTepUCTHK Jopir. ¥ cBoro uepry, H. Li, S. Wang i C. Li y 2016 p. npoBenu
JTOCIIJDKEHHST IOAO0 JTOOYTKY 3 BIOXOMIB I[IHHHUX PIAKICHO3EMEIbHHX €JEMEHTIB, sKi
BUKOPUCTOBYIOTHCS TMPU BUPOOHMIITBI BHCOKOTEXHOJIOTIYHMX MPOAYKTIB, @ OTXKE € CTPaTETidHO
BXJIUBUMM U1 PO3BUTKY €KOHOMIK KpaiH CBITY.

Puc 1. Po3noain TBepanx no0yToBMX BiAX0aiB, yrBopeHux B cBiTi 'y 2016 p.
(3a BUAOM Martepiaiuy), % [mo0y10BaHO aBTOpPaMH 32 JaHUMM areHTCTBa «Statista» i
MixkHapoaHoi opranizauii «World Bank»].

Ha yBary 3aciayroByroTb TakOX 1 CTapTal-IpOEKTH, SKI Yy PI3HUX KpaiHax CBITY
peari3yoTh IHHOBAIIHI pillIeHHS 1100 NepepoOKH BiIXOIIB Ha CIIOKUBYOMY Ta MPOMHCIOBOMY
punkax. Tak, crapran «Copia» 30cepe/Kye yBary Ha TOMY, 1110 KIFOUOBOI IPUYMHOK BUHUKHEHHS
TOJIOAY y CBITiI € HE HecTaya 1Ki, a BICYTHICTh NMPOIYMaHOi JIOTICTUKH. TOMYy KOMaHJa MPOEKTY
IpalLoe HaJ BUPILIEHHAM NpoOjeMH 3a JBOMa KIIOUYOBMMHU HampsMamMM — Hajxae Oi3Hecy
THCTpYMEHTH IS BIICTE)KEHHS i YIIPABIIIHHS XapUOBHMH BiJIXOJaMU Ta MEPeIac 3aJUIIKH iK1 THM,
xTo 1poro mnorpedye. Ilpoekt «Revive Eco» Takox 3aliMaeTbcs po3poOKOI0 pillleHb IIOJ0
€KOJIOTTYHOTO MOBOJIKEHHSI 13 XapuOBUMH BIJIXOJAMHM, 30CEPEIXKYIOUH yBary Ha rnepepoOiil KaBoBoi
rymi. ¥ cBoro 4epry, «Xilinaty cTBOPUB TEXHOJIOTIIO MEPEPOOKHU ClIbCHKOIOCIOAAPCHKUX BiAXO/IIB
Ha I[yKPO3aMIHHHK, 110 MAa€ COJOJKHUW CMakK, OJHAK MICTUTHh HEBEJIMKY KUIbKICTh KaJIOpid 1 €
Oe3nedHuM I XBOpUX Ha Jialer.

V¥ micrax, 0coOJUBO B MeranoJjicax, CyTTEBOIO MPOOJIEMOIO € TAKOXK W YTBOPEHHS BEJTUKOT
KUTBKOCTI TyMOBHX BiaxoniB. He 3Bakarounm Ha Te, 10 BOHM CKIAarOTh TUTbku 2 % BiA
3aranbHOCBITOBOI KibkocTi TIIB (puc. 1), 3a mporHozHumu nanumu y 2050 p. 1e 3Ha4yeHHs
BXKE MOKe BiAnoBizatu 68 MiH. T. ToMy Bce Oibllla KNBKICTh CTapTamiB CTBOPIOIOTH MPOJIYKTH
JUIg iX €KOJIOTIYHO MPUMHSTHOI ¥ €KOHOMIYHO BUIPABIaHOI yTHuli3alii. 30Kpema, 3aCHOBHUKHU
KommaHii «Syntoil» po3pobunu iHHOBaLIWHUI METOA NEepepoOKH LIMH Ta T'YMOBHUX BIIXONIB Y
IIPOMUCJIOBI MPOJIYKTH IIJISIXOM BUJIYYEHHS 13 HUX LIHHOTO «carbon black». Ha nymKy 3acHOBHMKIB
IIPOEKTY, PUHOK BiIHOBIIEHOTO «carbon black» Ha chOrofHi Bce IIe 3aJIMIIAETHCS HEIOCTATHHO
PO3BHHEHUM, OJIHAK MEPCIEKTUBHUM, OCKUIBKH HOro €MHICTh Oyze mocTyIoBo 3poctatu. L{ikaBoro
TaKOXX € Mpomno3ullis koManau «GumShoe» — BUKOpUCTaHa )KyBaJlbHA T'YMKa, 310paHa Ha BYJIHUISIX
MICT, BUKOPHUCTOBYETHCS JIJISl BAPOOHHIITBA B3YTTI.

CyTTeBoI0 MPOOIEMOIO MICT € yTBOpeHHs BiaxoxiB miuactuky (12 % 3aranbHOCBITOBOL
KUIBKOCTI B1IXOJIIB, pUC. 1), 0COOJIIMBO TaKOro, KU HE MOXHA JIETKO OYUCTUTH U «BITHOBUTHY Ha
OUTBIIOCTI 3aBOJIIB /M MepepoOKku. BupimeHHs 1iel mpobiemMu MpornoHye TEXHOJIOTIYHA KOMITaHISA
«BioCollection». ¥V cBoto uepry, npoekT «Solutum» 30cepemkeHuil Ha 3aMiHI MaTepialy BUpoOiB
OJTHOPAa30BOT0 BHUKOPHUCTaHHsS 13 IUIACTUKY Ha CTBOPEHMM HHMM Marepiaj 13 aHaJOTIYHUMHU
XapaKTepUCTHKAMHU, KU € eKOJIOTriuHO 0e3MeyHUM 1 010pO3KIIaJaHUM.

OTxe, BBaXKaeMo, IO YNPOBA/PKEHHS 3aca] W I1HHOBALIMHUX TEXHOJOTIUYHUX pIlIeHb
€KOHOMIKM 3aMKHYTOTO IIMKJIY HaJacTh MOXJIMBICTh MiJIBUIIUTH KOHKYPEHTOCHPOMOXKHICTh
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VYkpaiHu Ta MOKpAIIUTH CTaH 1i HABKOJIUIIHHOTO cepepoBuia. Lle mpuBene 10 miABUINEHHS PiBHIB
no0poOyTy HaceneHHs. KpiM Toro, CTUMyJtOBaHHSI PO3BUTKY €KOJIOTIYHO OpPIEHTOBAHUX CTapTar-
MPOEKTIB HAAACTh MOMJIMBICTH BHUPIIIUTH MpoOIeMH yTWii3alii BiIXOAIB i BUKOPUCTOBYBATU
pecypcu aepikaBu OUIBII ParliOHAIBHO.

3ABPYIHEHHS TJIPOC®EPU TA METO/IH {i OUMILEHHS
T.A. Bonnapuyk!, ¥O./I. Muxaiiaok?

2Ipano — dpankiBCchKUil HAIOHATBHUI TeXHIUHM yHiBEpCUTET HATH i rasy
tbondarchuk4 @ gmail.com, umiha23 @gmail.com

3a OocTaHHI POKM BCE YaCTillle YyeEMO CY/UKEHHS IPO «BOJASHE TOJOAYBAaHHS» IUIAHETH.
Moxe 1e nepebinbinenHs necumictiB? Yum me i cmpaBni peanpHa HeOesneka? JlocimimkeHHS
OCTaHHIX JECATHIITh, Ha Kajb, MIATBEPAXKYIOTh, IO CUTYallil 3 BOJHHUMM pecypcamMH Yy CBITI
BUKIIMKAE TPUBOTY. 3arajibHa KUIBKICTh BOAM HA IUIAHETI MPAKTUYHO HE 3MEHIINIIACS, alle Pi3KO
MOTipLINIAck ii AKicTh. KpiM TOro, nenaii mBUALLIE 3MEHITYIOTHCSL PECYPCH ITPICHOT BOJIH.

[ppochepa — e BogHa 000MOHKA 3eMili, sSIKa BKJIIOYA€ BCI BOAM 3€MHOI Kyii B OYIb-
akoMmy (izuyHoMy crtaHi Ta (opmi. HazemHy uvactuny rimpocdepu yTBOPIOIOTH OKEaHH, MOpS,
o3epa, pikd, JbOMOBHKH. [lin3eMHa 4yacTuHa TiIpocdepu OXOIUTIOE TPYHTOBI, MIATPYHTOBI, MiX
IJIACTOB1 O€3HAITIPHI BOJH 1 BOJM KaPCTOBHX MOPOXKHUH.

3amacu mpicHOi BoaM TMOTEHIIHO Benwki. OmHak y OyIb-SIKOMY paiiOHi CBITY BOHH
MOXKYTh BHUCH@)XYBATHCS 4epe3 HepalioHalbHE BOJOKOPUCTYBaHHS a0o 3a0pyaHeHHs. KiabKicTb
TaKUX TEPUTOPIH 3pocTae, OXOIUTIOI0YH LiJli reorpadiyai paiioHH.

Po3pizusatore XimiuHe, ¢i3uuHe Ta OionoriyHe 3a0pyAHEHHS Bopoimuml. XiMmiuHe
3a0pyIHEHHS 3yMOBIIIOETHCS 301JIBIICHHSM BMICTY Y BOJII HEOPTraHIYHUX Ta OPraHiYHUX HIKiITUBUX
nomimok. @i3uyHe 3a0pynHEHHs TMOB'I3aHe 31 3MiHaMu (I3UYHHUX TapaMeTpiB  BOJHOTO
CEPENIOBUINA 1 3YMOBIIOETHCA TEIUIOBUMU, MEXaHIYHMMHU Ta PaJl0aKTUBHUMHU JIOMIIIKAMH.
bionoriune 3a0pyqHEeHHs NOJdSArae B 3MiHAaX BIACTUBOCTEH BOJHOTO CEpEAOBHUINA BHACITIIOK
301IBIIEHHS KUJIBKOCTI MIKpOOPraHi3MiB, pOCIIMH Ta TBapHH.

OcHOBHUMH 3a0pyJHIOBaYaMH Tiipochepy € MPOMHUCIOBICTh Ta CLIbCHKE TOCIONAPCTBO.
BHyTpimHi BOJOWMH 3a0pyIHIOIOTHCS CTIYHMMM BOJAMHU MeETalypriiiHoi, HadTomnepepoOHOi,
XIMIYHOI Ta 1HIIUX Tajy3el, CUIbChKOTO rocloIapCTBa, KUTIOBO-KOMYHAIBHOIO IrOCHOapCTBa Ta
MTOBEPXHEBUMH CTOKAMH.

VY 3B'3Ky 31 WBUAKUMM TeMnamu ypOaHizalii i TPOXHM YMOBIIBHEHHM OYAIBHULITBOM
OYHCHUX CHOpPY/[UKEHb 4YHM 11X HE3aJ0BUIBHOI0 eKCIUTyaTali€ero, BOJHI OacefiHM 1 IPyHT
3a0pYAHIOIOTHCS TOOYTOBUMU BiIXOJaMH.

Haii0inpm mKiyIMBUMU  OpraHIYHUMHU 3a0pyaHioBauamMu rigpochepu € Hadrta Ta
HadTonpoaykTH. LllopiuHo B cBiTOBUIT OkeaH nmoTparuise 5-10 MitH. TOH HadTH Ta HahTONPOIYKTIB.
HasiBHICTP Ha MOBEpXHI BOAM Macia, KMPIB, MACTHJIbHUX MaTepialliB MEPEIIKoKae Ta3000MiHY
MDX BOJIOIO Ta aTMOC(eporo, 110 3HWKYE HACHUEHICTh BOJIM KHUCHEM. 3a0pyAHEHHS BOAM Ha(TOIO,
TIepIII 3a BCE, HETaTUBHO BIUTMBAE HA CTaH (piTOTUIAHKTOHA 1 3yMOBIIIOE 3arH0OeIb MTaxiB.

Ha npomucioBux mianmpueMcTBax JKepenaMu 3a0pyAHEHHS CTIYHMX BOJ € BUPOOHMYI,
MOBEPXHEBI Ta MOOYTOB1 CTOKH. BUpOOHMUI CTIYHI BOAM YTBOPIOIOTHCS BHACTIIOK BUKOPHUCTAHHS
BOJM B TEXHOJOTYHUX mpouecax. [loOyToBi CTi4HI BOAM MiJNPUEMCTB YTBOPIOIOTHCA MpPHU
eKCIUTyaTarlii QyuriB, TyaJjeTiB, IpaJieHb Ta 11aJieHb, 3BIJIKH BOHU CKEPOBYIOTHCSI Ha MICBKI CTaHITI1
OYMILIEHHS.

[ToBepxHeBl CTIYHI BOAM YTBOPIOIOTHCS BHACHIJOK 3MHBaHHS JOLIOBOIO, TaJIOK Ta
MOJIMBAJIHOIO BOJOIO JIOMIIIIOK, SIKI HAKOIMYYIOThCS Ha TEPUTOPIi, HA JaXaxX Ta CTiHAX BUPOOHUUYUX
OyaiBenb. B 1ux Bogax MICTAThCSA TBEPAl YACTUHKH (MICOK, KaMiHb, CTPY’KKa, THpca, MW, caxa,
3aJIMIIKU POCIUH), HAQTOMPOIYKTH, BAKOPUCTOBYBAHI B IBUT'YHAX TPAHCIOPTHUX 3aC0O0IB TOIIO.
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Hebe3neuyni He numie mnepBHHHI 3a0pyJHEHHS NOBEPXHEBUX BOJ, aje i BTOPUHHI
3a0pyIHEHHS, KOTPl BUHHMKAIOTh BHACHIJIOK XIMIYHHUX PEaKIlii peYOBHH y BOJHOMY CEPEIOBHIIIL.
Hanpuknan, ¢eHonu i XJIOpUAX MOXYTh YTBOPIOBAaTH JIOKCHHH. 3a0pyIHEHHS MMOBEPXHEBUX BOJ
3HMXKYE 3alacu MUTHOI BOJM, HETaTMBHO BIUIMBA€ HAa PO3BUTOK (ayHU Ta (uIopH BOJOWMHUIL.
[Topymryetbest Kpyroodir pedoBuH B 6iochepi, 3HUKYETHCS 00CsAT 6ioMacH Ha TUIAHETI, 3HUKYETHCS
BIATBOPEHHS KUCHIO.

Jyxe HeOe3MeYyHNM € CIUIABJISIHHSA JIicy, 00pO0JIEHOT0 CHIIBHONIFOUYMMH OTPYTOXIMiKaTaMH
- @HTHUCENTHKAaMH, 110 3aCTOCOBYIOThCS B JIICOBIM IpomucioBocTi. Bona crae HempuaatHowo s
CTMOKMBAHHS 1 JJIS KHUTTSA BOAHMUX oprani3miB. Ilil yac criaBisiHHS pO3CHIIOM 0arato JepeBUHH
TOHE 1 3arHMBa€ Ha JHI, 110 TaKOX MPU3BOAMWTH JO MIJIBUIIEHHS CMEPTHOCTI KMBUX OPraHi3MiB
BOJIHOTO CEPEIOBHUIIIA.

Takox HeOE3MeYHUMHU € CUHTETHYHI MU0l 3aCO0HU, KOTP1 MOTPAIUISIOTh Y BOAOMMMIIA, 1
HaBiTh HE3HAUHA IX KUIbKICTh BUKIIMKAE HETIPUEMHHI CMakK 1 3amax BOJM Ta YTBOPIOE MiHY 1 IUTIBKY
Ha MTOBEPXHI, [0 YTPYIHIOE TOCTYIT KMCHIO Ta IPU3BOIUTH 10 3aru0eri BOMHUX OpraHi3MiB.

VYci npupoaHi BoAoKWMU 31aTHI camoouunmiarucs. CaMOOUYHUIIICHHS BOJU — 11 HeHTpai3alris
CTIYHUX BOJ], BUNAAIHHS B OcCaj TBEPAMUX 3a0pyaHIOBauiB, XiMiuHi, O10JOTIYHI Ta 1HIII TPUPOIHI
NpOIeCH, IO CHPHUAIOTH BUAAJICHHIO 3 BOJONMH 3a0pyIHIOBAYiB 1 IMOBEPHEHHIO BOAM 10 il
IIEPBICHOTO CTaHy.

OunmieHHs CTIYHMX BOJA — II€ pylHYBaHHA a00 BUAAJICHHA 3 HUX 3a0pyJHIOBAdiB 1
3HMILIEHHS B HHUX XBOpPOOOTBOPHUX MiKpoOiB (cTepuiizanis). CbOrofHi 3acTOCOBYIOTHCS JBa
METOAM OYMIICHHS CTIYHHMX BOJ: y INTYYHHX yMOBax (y CHEIiaJbHO CTBOPEHHX CHOPYAax) i B
MPUPOAHUX (HA TONSAX 3pOLICHHS, B OlOJNOTIYHUX CTaBKax Touio). 3a0py[dHEHi CTI4HI BOIHU
MOCITITOBHO MiA/IaI0Th MEXaHIYHOMY, XIMIYHOMY ¥ 010JIOTTYHOMY OYHTIICHHIO.

MexaHiuHe OYMILEHHs IOJIAra€ y BHUJAJIEHHI 31 CTIUHUX BOJ HEPO3YMHEHUX PEYOBMH
(micKy, TMHU, MYITY), a TaKOX XHUPIB 1 cMoJ. [T IbOrO BUKOPUCTOBYIOTHCS BIJICTIHHUKH, CHUTA,
¢binpTpu, neHTpudyru Tomo. CydyacHi mepeaoBi METOU 13 3aCTOCYBAaHHAM HallKpaliux 3apyOoiKHUX
YCTaHOBOK JAl0Th 3MOTY BHJIQJIATH 31 CTIYHHX BOJ 10 95% TBEpAMX HEPO3UMHHHX 3a0pyTHIOBAUIB.

XiMIYHE OYHUINEHHS CTIYHUX BOJ 3MIACHIOETHCS IICIS IX MEXAHIYHOrO OYHIIEeHHA. B
3a0pyIHEHY PI3HUMH CIIOJIyKaMH BOJAY JIOJAIOTh CIElialibHI peuoBUHU-peareHTH. LI pedoBuHw,
BCTYIAIOYM B PEaKIilo i3 3a0py/HIOBaYaMH, YTBOPIOIOTh HELIKIJIMBI PEYOBUHU, K1 BUNAJIAIOTh B
ocaJ] 1 BUAAJSIOTHCA.

bionoriyHe ouMIEHHS CTIYHMX BOJ, SK MpPaBWUJIO, 3aBepiiagbHUi eTan. OpraHiyHa
pPEYOBHHA, 1110 MICTUTHCS Y CTIYHIM BOJI, OKHCIIIOETHCS aepOOHUMH OaKTEpisIMU A0 BYTJIEKHUCIOrO
rasy W BOAM, a TaKOX CIOXHUBA€EThCH TreTepoTpodaMu-KoHCyMeHTaMu. Yum Oinbiuie B
OYUIIYBaJIbHIN BOJI € TiAPOOIOHTIB - reTepoTpodiB 1 UMM BuUIA iX O10JIOTIYHA AKTHUBHICTh, TUM
IHTEHCUBHIIIE B110YBaeThcs npoliec ounieHHs. KpiM Toro, opranizMu-¢iibTpatopu, HOTIMHAIOYN
1 3roJIOM OCa/IKYIOUH Pi3HI CYCIIE€H311, CIPUSIOTH X TOXOBAaHHIO Ha JIHI 1 OCBITJIIOIOTH BOJY.

Jlesiki 0cOOMMBO TOKCHYHI CTiYHI BOJW XIMIYHHMX MiJNPUEMCTB B3aralli HE MiANAI0ThCS
OUMIIEHHIO HiKHMH CYYaCHUMH METOJaMH. IX JOBOJMTHCA 3aKauyBaTH B IiJ3€MHi CXOBHIIA,
HamnpuKiIad, y BiAmpanpoBaHi HadTOBI pomoBuina. TakMM YUMHOM, CTBOPIOIOTbCS HeOE3MeuHi
00’€KTH, OCKUIBKHM HIXTO HE MOX€E JAaTH CTOBIJCOTKOBOI rapaHTii, 1110 OTPYIHI BOAU HE MOTPAILIAThH
KOJIUCH Yy MiJ3€MHI BOJJOHOCHI TOPU30HTH. [HO/1 HEOTpy¥HI CTiUHI BOAM MiAJIal0Th BUMAPOBYBAHHIO
y BIACTIHHUKAX, 100 3MEHIIUTH Macy Ta 00’ €M BIJIXO/IB, sIKI HEOOX1THO TTOXOBATH.

30epexeHHsT 1 3aXUCT BOJHUX OO0’€KTIB Ta iX palliOHaJbHE BUKOPUCTAHHSA - OJHA 3
HaWBKJIMBIIIMX TIpoOJIeM, ska TMOTpeOye HEBIAKIAAHOTO BWpIlMIeHHS. Tak, cepeln TOJOBHHX
HampsMiB pOOOTH 3 OXOPOHM BOJHMX PECYpCiB CIiJ] BUAUTUTH: 1) BOpPOBAKEHHS HOBHUX
TEXHOJIOTIYHMX MPOIIECIB, MepeXiJl Ha 3aMKHYTI LIMKJIM BOAOIOCTAYaHHS; 2) HOPMYBAHHS SIKOCTI
BOJIM /IS PI3HUX BUJIB BOJOKOPHUCTYBAHHS; 3) OYMILEHHS CTIYHUX BOJI.

CydacHi (i3uKO-XIMIYHI METOAM aHali3y BOAM HE JalOTh MOXJIMBOCTI BHYEPITHO
OLIIHIOBATH 11 SIKICTh, IPOTHO3YBaTH KOMIUIEKCHUH BIUIMB MPUCYTHIX PEYOBUH 1 CTPYKTYpH BOJIU Ha
610710r14H1 00’€KTH. TakuM YMHOM, BUHUKA€E NOTpeda y po3poOIli 1 BUKOPUCTaHHI HOBUX METOIB
KOMIUIEKCHOT OI[IHKHM SIKOCT1 BOJH Ta ii MO>KIIMBOTO BILUIUBY Ha 010JIOT1YHI 00'€KTH.
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BIUIMB TEIIJIOBOI'O 3ABPY/IHEHHS HA I''IPOCOEPY
C. 1. ImuTpoHsk

IBanO-®paHKIBCHKUI HAI[IOHATBHUHN TEXHIYHUH YHIBEpCUTET HAPTH 1 Tazy
snizanadmitronak 17 @ gmail.com

Bona — oguH 3 HallBaXJIMBIIIUX MIHEpaTiB Ha 3eMIll, SKUH HE MOXKHA 3aMIHUTH KOJIHOIO
1HIIOIO Pe4OBHHOI. BOoHA CTaHOBHUTH OiNbITY YacTUHY OyIb-SKUX OpPraHi3MiB, SIK POCIMHHUX, TaK 1
TBapHUH, 30KpeMa, y JIFOJAMHHU Ha 11 yacTKy npunagae 60-80% macu Tina.

TemnnoBe 3a0pyaHEHHS BOJIU — II€ OJIMH 13 BUJIB (PiI3HUHOIO 3a0pyAHCHHS BOIH, IO SIBJISE
co00I0 JOBrOCTpPOKOBE ab0 mepioauyHe 30UIBIICHHS TeMIIepaTypyd BHIIEC 3BUYANHOTO PIBHS.
OCHOBHUMH JDKEpelaMd TeIUIOBOrO 3a0pyJHEHHS BOJM € BHKHIM B atMmocdepy HarpiTux
00poOJIeHNX Ta3iB 1 caMOro MOBITPs, pPa3oM 3 BiamnpaiboBanuMu Bojgamu TEILL.

[Tporiec HaAXOMHKEHHS TEIUIOBOTO 3a0pyIHEHHsS BiOYBAa€TbCS BHACIHIJOK CIYCKAaHHS Y
Bojovimu migirpitux Box Binm TEC, AEC Ta iHmmX eHepreTHyHuX o00’ekTiB. EnekTpocraniii
MOXYTh HiJBHIYBATH TEMIIEPATypy BOAM B MOPIBHAHHI 3 HABKOJMIIHIM CEpeOBUIIEM Ha 5 - 15
°C.

TerutoBe 3a0pymHEHHS BOJHHX JDKEPET OOYMOBIIOETHCS BHUKHIAMH 13 ITiIBUIICHOIO
TEMIEepaTypor TEIUIOBUMH €JIEKTPOCTaHLISIMA Ta I1HIIMMH [POMHUCIOBUMU BHUPOOHHUITBAMU
KpaiHH, JIe eJIeKTPUYHY 1 TeIUIOBY €Heprii OepKyITh IUISIXOM CIaIOBaHHS BYTiUIA, HAaDTH, Ta3y
Ta 1HIIUX FOPIOYUX KOPUCHUX KomaiauH. ['1oGanbHuil acliekT TenaoBoro 3a0pyAHEHHS MOB'A3Ye€TbCs
3 MapHUKOBUM e(deKTOM. B pe3ynbpTaTi miJ BIUIMBOM TEIUIOBOTO 3a0pYAHCHHSI acpoOHI Mpoiecu
3MIHIOIOTHCSL Ha aHaepoOHi, a CaHITapHUI CTaH BOJAU MOTIPIIYETHCS, 3aBASKH [[bOMY BiI0OYBaIOTHCS
3MiHH B 010Ti.

Temnna Boga 3MiHIOE TEPMIUYHUN 1 O10JIOTTYHHIA PEKUMH BOJAOWM 1 IIKIJIMBO BIUIMBAE Ha
iXHIX MEIIKaHIIiB. SIK TOKa3aJi JOCIIKEHHS T11po0iooriB, BoAa, Harpita 1o temmeparypu 20 —30
°C, mie Ha puOM Ta IHIIUX MEIIKAHLIB BOJOWM TMPUTHIUYIOUM, a SKIIO TemIepaTypa BOIU
nigHiMaeTbes 10 36 °C — puba rune. 3a0pyJHEHHSI BUSIBIISIETbCA Y M1JIBULIIEHH] TEMIIEPaTypH BOM.

Lleit mporec CynmpoBOKYETbCS 3MIHOIO XIMIYHOTO Ta Ta30BOr0 CKJaay BOJHU, 3MEHIIEHHS
KUIBKOCTI KHUCHIO, “IBITIHHS BOJM, 30UIBIIEHHS BMICTY B HIA MIKPOOPTaHi3MiB, a TaKOX
MPOSIBIISIIOTBCS TaKi O3HAKU:

. TEIJIOBUM LIOK BOJHUX OpPraHi3MiB;

HEraTHBHMU BIUTUB Ha Mpoliecu 0OMIHY pEYOBUH BOJAHHUX OpPraHi3MiB;
pi3Ke 3HMKEHHS BMICTY KHCHIO Y BOJ;

HEBYACHUI HEepeCT Ta NOPYLIEHHs Mirparii puo;

MOPYUIEHHS CTPYKTYPU POCIMHHOIO CBITY BOJOMM;

MOCUJIEHHS Mpoliecy eBTpodikallii.

TennoBe 3a0pyIHEHHs, PO3CIIOIOYUCH Y BOJAHOMY CEpEIOBHILI, BUKJIMKA€E MiJABHUIIECHHS
TEMIIEpaTypd BOJAU 1, BIANOBIJHO, CHPHUSTIUBICTG TIAPOOIOHTIB [0 I1HIIMX 3a0pyJHIOBAYiB;
MiABHILEH] TEMIIEPAaTypy BUKIMKAIOTh 3aMiHy Pi3HOMaHITHUX (opM BOAHOI ¢uiopu i payHU CHHBO-
3eJIeHUMU BojopocTsaMU. [lpu migBUIIeHH] TeMIiepaTypy BOJIHUM POCIMHAM 1 TBApUHAM HEOOX1IHO
OlJIbIIIe KUCHIO, OCKUIBKHM PO3YMHHICTB Ta3iB y BOJII IPHU HArpiBaHHI 3MEHIIY€ETHCS.

TennoBe 3a0pyAHEHHS TPOSBIBSIETHCS HE TUIBKM MO TOPU3OHTANI, ajie 1 MO BEPTHKAIII.
IITyyHi BOAOCXOBHMIIA 1 3pOIIYBAIbHI CHCTEMH CTHMYJIOIOTh BUIApOBYBAaHHS Ha Cymi 1
3MEHIIYIOTh CTOKH B MOpSI 1 OK€aHH, TOOTO CyIlla OXO0JIOMKY€EThCS, a ripocdepa HarpiBaeThCs.

[IkigmuBi BIUIMBU TETJIOBOTO 3a0py/THEHHS Ha BOJHI €KOCHCTEMH TaKi:

1) migBUIIEHHS TemrepaTypd BOAM YacTO MiJICHIIOE CHPUNHSATIMBICTH OPraHi3MiB [0
TOKCHUYHUX PEYOBUH;

2) TeMiiepaTypa MOX€ MEPEeBHUILIUTH KPUTHYHI 3HAUYEHHS I "CTEHOTepMHUX' cTaaiif
KHUTTEBOTO IIUKITY BOAHUX OPraHi3MiB;
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3) BHUCOKa TemIiepaTypa CIpHs€ 3aMiHi 3BUYANHOI (JIOpM BOAOPOCTEH HA MEHII OakaHi
CHUHBO-3€JICH1 BOJOPOCTI, 1[0 BUKJIUKAIOTh "IIBITIHHA" BOM;

4) npu MiABHILEHHI TeMIIEpaTypd BOAW TBAPHHAM IOTPIOHO Oinble KUCHIO, OCKUIBKU B
TeTUTi BOJII TOTO BMICT 3HM)KCHHH Y 3B'SI3KY 3 MEHIIIOK PO3YHUHHICTIO.

Cepiio3HOI EKOJIOTIYHOI0 MPOOJIEMOI0 € Te, IO 3BUYAWHHM CIIOCOOOM BHUKOPHUCTAHHS
BOAM Ui MOTJIMHAHHA TeIla € IpsMe MPOKadyyBaHHs IMPICHOI 03epHOI abo PiuKOBOI BOJU uepe3
OXOJIO/DKYBAY 1 MOTIM MMOBEpHEHHS ii B IPUPO/IHI BOJOWMHU O€3 MOmepeIHbOro 0XO0I0HKEHHS.

3a OCTaHHIMHM JaHHUMH, 3allacd TNaluBa HAa 3eMJli B MEpepaxyHKy Ha YMOBHE IajHBO
cknanaote 13000 mupa. T. Ilpu cepennix Butpatax 9 - 10 mupa. T yMOBHOTO THalivBa 3a PiK i
CepeaHIX TeMIlaXx MPUPOCTY BUPOOHUIITBA eHeprii BABO€ 3a 20 pOKiB €HEpPreTUYHUU TOJI0J Ham
MIOKH IO HE 3arpoxye. AJie icHye 00'€eKTUBHA MeXa 3pOCTaHHS BUPOOHUIITBA €HEPrii 10JaTKOBO 10
e”Heprii, mo oxaepxye moactBo Bin Conus. Ha cborogni jroAcTBO BUIUISE B HABKOJMILIHE
cepenosuie O0utst 0,02 % eneprii, sika ckiagae pagianiiiauil 6amanc 3emii. SKIIO s J0Js JOCIATHE
1 %, HacTynuTh TEII0OBa cMepTh Oiochepu.

HlopiuHOo y CBITI CHANIOIOTH A0 S5 MIpA. T Byruwia, Oins 3,2 miapa. T HapTH 1
HadTonpoaykTiB. Lleil mpolec CympoBOKYEThCS BUKHIAMU B atmocdepy Oinga 18 mupa. T
BYIVIEKMCJIOTO Ta3y i1 BMAIIEHHAM y HaBKomMiuHe cepenosuie 2-10%° sk TemmoBoi enepril.
[Tepexin Bim MiHepanabHOTrO (OIOMOXIMHOTO 1 TMOXiJHOrO) IMaauBa JO aTOMHOTO Ta I1HIIMX
QTBTCPHATHBHUX JDKEPENl CHeprii 3MeHIIye XiMiuHe 3a0pydHCHHS, ajie MpH [bOMY 3pPOCTa€e
3a0pyaHeHHs TeruioBe. s 3aMuKaHHS poOOYOro MUKy aTOMHHUX €JIEKTPOCTAHIIIHN 1 0XOJIOMKEeHHS
po6oU0i pedoBHHM HEOOXiTHI BEJTUKI MaCH BOJIH.

OCHOBHI HAaCTIAKY TETJIOBOTO 3a0pyTHEHHS BOJIH :

o €KOHOMIUHI (BTpaTH BHACIIOK 3HWKCHHS MPOAYKTUBHOCTI BOJAOWMMUIL, BUTPATH Ha
JIKBIJAIF0 HACHTIKIB 3a0pyIHEHHS);

. comianbHi (ecCTeTHUHUM 30MTOK Bij Aerpaaaiii JJaHamadTiB);

o eKOJIOTi4YHI (HEOOOPOTHI pyHHYBaHHS YHIKQIbHHUX EKOCHCTEM, 3HUKHEHHS BUIIB,

TCHETUYHUI 30UTOK).

JUis 3MEHIIEeHHS BUKUIB TeIJla B HABKOJMILIHE CEPEOBUIIE BUKOPHCTOBYIOTh TEIIOBI
MalIMHU 3aMKHYyTOro THIy. TyT poboya piarHa Micis TOro, siK BiJJajla CBOI €HEpPril0 B OCHOBHOMY
LUKJIY Y BTOPUHHOMY KOHTYpi, OXOJO/KYIOUUCh, HAarpiBae Boy a0o mapy Ui OMaJeHHs, 1HIIMX
MoOyTOBHX UM TIPOMHCIIOBUX MOTPEO.

Jis 3ano0iraHHs TEIUIOBOTO 3a0pyIHEHHs Tigpoc(epd BCTAHOBICHI HOPMAaTHBM Ha
TEIUIOB1 BUKUAU. 3TIHO SKUX KUIBKICTH TEIJIa, 1[0 BHOCUTHCS B BOJONMM 3 MHUTHOK BOJOIO Ta
BOJIOMMHM KyJbTYPHOTO BOJOKOPUCTYBAHHS, HE MOBHHHA 30UIbIIYBaTH TEMIIEPATypy BOJIU OLIbII
HDK Ha 3 °C BuIlE MakCUMaJbHOI TeMmIepaTypu Yy BoaoiMmi B JiTHIA nepion. s
puborocrnoaapcbkux BoJOKM 11e 0OMexxeHHs ckiagae 3 °C B miTHIN nepiog i 5 °C B3UMKY.

BIUJIMB 3MIH KJIIMATY HA SKICTb ATMOC®EPHOI'O ITOBITPS YPBOILIEHO3IB
0.C. Bosiomkina!, B.B. Tpogimosuy?, M.B. KpaBuenko?
I Kuischkuil HaioHaTBbHMI yHIBEpCUTET OyiBHUIITBA i apXiTekTypu e.voloshki@gmail.com

Crig BiA3HAYUTH YUCENbHI AOCTII)KEHHS! CTOCOBHO MOJICNIIOBAHHS Ta MOHITOPUHTY BILTUBY
BUKH/IIB METANOJICIB Ha SIKICTh MOBITPS Ta HAa KJIIMAaT Yy pErioHaJIbHOMY 1 TJI00AIbHOMY MacITadi
[1-4]. Ane mpu Bu3HayeHH1 00CATIB BUKH/I1B MAPHIKOBHUX Ia3iB TOrO UM 1HIIOTO KOHKPETHOTO MicTa
TpeGa BpaxoBYBaTH BKJIaJl OCHOBHHUX JKepen (SIK CTalliloHapHUX, TaK 1 MEepecyBHUX) Ha SKICTb
aTMoc(hepHOro MOBITPs 3 BpaxyBaHHSIM BTOPUHHHUX (OTOXIMIUHUX ITEPETBOPEHD.

o cTocyeThCs psiy BEIMKUX MICT YKpaiHU, TO KPiM MPOMHUCIOBHX BHKHJIIB, MOTYXKHUN
BKJIaJ B 3a0pyaHEHHsS aTMOC(EpHOro TOBITPS Hamae OyiiBeNlbHAa Tally3b Ta aBTOTPAHCIIOPTHI
3aco0u. 3rigHo PerioHanbHOI OMOBiAI MPO CTaH HABKOJIMIIHBOTO MPUPOJHOTO CEPEIOBUILA B M.
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Kuesi 3a 2017 pik mo YnpasiiHHIO exoJorii Ta npupoanux pecypciB KM/IA, ocHOBHUIT BHECOK B
3a0pyJHEHHs TOBITPS 3apeeCTPOBAHO BiJl aBTOTPAHCIOPTHHUX 3aco0iB, 1o csrae noHan 70% Bix
3arajibHOI KIUJIBKOCTI BHKHUAIB B arMmocdepy mo wmicty [5]. Cmin 3a3HauuTH, 10 TOPST 31
30UIBIICHHSM BUKHJIIB BiJi aBTOTPAHCIIOPTHUX 3ac00iB, SAKICTh aTMOC(HEpPHOTO IMOBITPS HAMPIMY
3aJISKUTh B KJIIMAaTHYHUX YMOB MicieBocTi. Tak, B ymoBax anoManbHOi crieku 2019 poky B M.
KueBi, nopsa 3 BUKMIAaMM MapHUKOBUX Ta3iB IO MICTY, CIOCTEpIrajgocs MEpPEeBUIIEHHS TaKol
TOKCHMYHOI PEYOBUHU SK (OpMalbleriyi, SKAH YTBOPIOBABCS BHACHIIOK  (POTOXIMIUHHX
nepeTBopeHb. [InTaHHs yTBOPEHHS Lii€l BTOPMHHOI AOMIIIKK B yMOBAaX aHOMAaJIbHOI CIIEKH MICTa Ta
il BIUTMB HAa 37J0POB’ s HACEJICHHS JJOCUTH JCTAIbHO OYJI0 PO3TISHYTO B poboTax [6,7].

Crparerii pO3BUTKY BEIMKHUX MICT, 1 B YKpaiHi y TOMYy 4YHCII, NependadaroTh
BIIPOBAKEHHSI IHHOBAI[ITHUX TEXHOJIOT1H BIAMOBIIHO 10 raimy3eil ekoHoMiku. J[ist OyaiBHUIITBA Ta
PEKOHCTPYKIil, OCTAaHHIM 4YacoM, B CBITI LIMPOKO I1OYaB PO3BHUBATHUCS HAINPSIMOK «3€JIEHOTO
OynmiBHMLTBa». BiH BKIIIOYa€ HACTYNHI HANpsIMKH — BIPOBA/UKCHHS HOBUX MaTepialliB s
OyAIBHULTBA, B T.4. BYIJIELIEBONOIVIMHAKOYMX, BIIPOBAPKEHHS €HEProe(EeKTUBHUX TEXHOJIOTIH, B
T.4. 3€JIeHI TOKPIBIi Ta OTOPODKCHHS, TEXHOJIOTiI, fKi mepeadadaroTh 3MEHIICHHS 3arajibHOro
TUCKY Ha HaBKOJIMIIHE CEPEAOBUIIE IPOTIATOM BChOTO KUTTEBOIO LIUKITY Oy IiBII.

OcTtaHHIM YacoM B JIEKCIKOH CBITOBOi HAyKH Ta IOJIITHUKH, SIK CKJIQJO0BA MOHSTTS CTAaJIOTO
PO3BUTKY BIPOBAKYETHCS MOHATTS «CTajle OyAIBHULUTBO» a00 «eKo-cTaje OyAiBHHULITBO», LIO
nependadae CTBOPEHHS Ta CTaliabHE 3abe3neueHHsT KOM(OPTHOTO INTYYHOTO CEpEOBHINA
ICHYBaHHSI JIIOJJUHH MPU 30epeKeHH] MPUPOAHHOTO CEPETOBUIIA BiJl TPOSKTYBAHHS 0 yTUIi3allli.

JUis OWIHKM 1HBECTHIIMHOT TPUBAOIMBOCTI TPOEKTY Ta BKJIAAY BIPOBAIKYBAIBHOI
TEXHOJIOT11 B MiABUIIEHHS SIKOCTI aTMOC(HEpPHOro MOBITPSl ypOOLIEHO31B, CIIiJl PO3TISHYTH MEXaH13M
(bopMyBaHHSI OCHOBHUX 3a0pyIHIOBaUiB, iX MEPETBOPEHHS Ta PO3MOBCIO/DKEHHS HA PI3HUX CTaIisX
peanizanii npoekty. Heim’eMHOI Cki1aloBOIO Takoi OIIHKKA ¢opMyBaHHS aTMocdepu Mmicra €
KIIMaTU4YHI XapaKkTEepUCTHKH MICTa, NUIIXM TIEpEeHECeHb Ta TEPEeTBOPEHb NPUPOIHHX Ta
AHTPOIIOI'CHHUX eMiCiii B aTMocdepi.

[onoBHI MexaHi3MH aTMOC(GEpHUX TIEPETBOPEHb Ha YpOaHI30BAHUX TEPUTOPISAX 1
HiZBUILEHHS CEepelHbOi TeMIlepaTypd Ha 3a0yJOBaHUX TEPUTOPISIX, 3HUIKEHHS BOJIOTOCTI 3a
paxyHOK He NOIJIMHAHHA, a CTIKaHHS BOJ MPHUPOJAHMX OMAaJiB, 3MEHIIEHHS KUIBKOCTI ONaJiB 3a
paxyHOK NHJIOBOTO 30UIbLIEHHS LEHTPIB KOHJeHcalii, (OpMyBaHHS TEIJIOBOIO Ta IHUJIOBOTO
KYIOJIIB HaJ] 3a0yJOBAaHUMHU JIJITHKAMU TEPUTOPIi, 30UIBIIEHHS IIEP10/11B MAJIOPYXOMOi aTMOC(epH.
Bei mi Qakrtopu 3MiHIOIOTH MIKpPOKIIMAT Ha 3a0yJOBaHUX TEPHUTOPIAX 1 BiH cTae OLIbII
MOCYIUTMBUM 1 TerauM. [Ipy Hakomu4eHHI 3a MeXaMU MicTa MOTYKHUX aTMoc(epHuXx (poHTIB,
KYTIOJI CTa€ MEPEIIKO/I0I0 IPOCYBaHH 1 (PaKTOpOM BUIAA1HHS OMAIIB Y BUIJISI 3JIMB.

ITi ¢dakropu noTpedyIOTh MOAATBIIONO JETAJBHOTO BHBYEHHS Ta CTBOPEHHS OHJIAMH
METOJIOJIOTI{, 10 XapakTepus3ye MIChKMH Kimimar. Takuil MigXiA J03BOJIUTH JETANbHO OI[IHUTH
BIIUB KJIIMATUYHUX 3MIH Ha PO3IMOBCIO/KEHHS €MICii BiJl aHTPOIOT€HHUX JHKEpeNl Y MpocTopi 1
qaci Ta AKiCTb aTMOC(EpHOTro MOBITPS Ha ypOaHI30BaHUX TEPUTOPISX.
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USE OF ACTIVE SLUDGE DESTRUCTION FOR WASTEWATER TREATMENT
A.O. Dychko
National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute” aodi @ukr.net

Environmental pollution causes qualitative changes in the major components of nature and
its components and adversely affects ecosystems as a whole. The magnitude of environmental
change depends on two major factors: the intensity of the quality of the pollutants and the ability of
the system to purify itself. In the process of long-term action of pollutants, the basic natural, socio-
economic functions of the environment are degraded or disturbed. This complicates the life of all
living organisms, especially humans.

As the number and concentration of wastewater discharged into the city sewage system has
been increasing recently and the treatment process is carried out on outdated equipment, the
environmental safety of water bodies is very low. Therefore, it is necessary to modernize the
operation of existing treatment plants.

The vast majority of methods for improving the efficiency of equipment requires the
implementation of additional stages of treatment, and therefore, the construction of new treatment
plants, the availability of free space, increasing the cost of material, energy, financial and other
resources, which under the economic conditions of today have no prospects. The solution of the
problem of increasing the efficiency of wastewater treatment should be based on the development
of new intensification methods suitable for implementation at existing treatment plants.

In order to increase the degree of biodegradation of contaminants in the effluents, various
methods are used, such as: structural and technological changes in treatment plants, immobilization
of activated sludge on loading materials, a variety of effects on activated sludge, which causes the
destruction of biomass cells and thus allows intensification of active sludge activity and others.

Our own experimental studies on the possibility of using methods of degradation of
activated sludge and their effect on wastewater treatment proved such possibility. The following
destruction methods are analyzed: destruction of part of biomass by oxidation with hydrogen
peroxide, thermolysis at 90 °C, use of a mechanical disintegrator, addition of dried activated sludge
into reactor. Using these methods, the cells of the activated sludge are destroyed, from which
enzymes get into the environment, thereby accelerating and deepening the biotransformation of
contaminants in the effluents. Using these methods to intensify the removal of contaminants from
water can reduce the growth of activated sludge by 60-70%.

Therefore, it is experimentally proved that the most effective methods of degradation of
activated sludge for biological wastewater treatment is the use of mechanical disintegration and
hydrogen peroxide, which increases the degree of wastewater treatment.

The management of wastewater treatment process takes place under conditions of limited
(incomplete) and indistinct information that affects the effectiveness of self-cleaning and self-
healing processes of natural landscapes. Indicators of environmental safety assessment are not
determined online, as a rule, and in addition, certain averaged data is used. At the same time,
regulatory influences aimed at achieving effective management may become inadequate to the
current situation and there is a risk of losing control of ecosystem sustainability processes.
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Modelling the processes of pollution spread and identifying the dynamics of ecological
state changes can help to find effective measures to prevent negative impact of pollution on the
environment by creating artificial barriers to the migration of these contaminants, or organizing
active measures to compensate or neutralize them. Managing the process of anaerobic recycling of
organic waste requires reliable predicting of biogas production. Development of mathematical
model of process of organic waste digestion allows determining the rate of biogas output at the two-
stage process of anaerobic digestion considering the first stage. Verification of Konto’s model,
based on the studied anaerobic processing of organic waste and the set dependencies of biogas
output and its rate from time should be used to predict the process of anaerobic processing of
wastewater.

EHEPI'ETUYHA LIHHICTb TA EOEKTHUBHICTb BUKOPUCTAHHA TBEPZIOT'O
BIOITAJIMBA

Al Aymnu
KuiBchkuii HallioHanbHUM yHIBEpCUTET OYAIBHUITBA 1 apXiTekTypH ukseniyal8 @ gmail.com

CborojHi Asisi BCIX arpomniJnpueMCTB MPIOPUTETOM € MOUTYK JICHIeBOi 010CHPOBUHU, HOBUX
TEXHOJIOTIYHHUX PIllIeHb 1 CTBOPEHHS HEOOX1AHOT IHPPACTPYKTYpH I BUPOIYBAaHHS Ta MepepoOKH
6ioMacu 3a I0MOMOTO0 XIMIYHUX Ta O10JOTIYHMX MPOLIECIB Y Pi3HI BUAM OiomanuBa: TBEPIl, PLAKI,
razononiOui. J{is 1mporo B Hamiiid Jaep)kaBi € BCi HEOOXiTHI MEPEeIyMOBH, OCOOIMBO TIPYHTOBO-
KJIIMaTU4Hi, 10 3a0e3Meuy0Th BUPOIIYBAHHSA €HEPreTUYHHUX KYJIBTYp 3 BHUCOKOK YPOXKAHHICTIO
Oiomacu.

[Hopiuno B YkpaiHi crokuBaeTbess 0m3pko 200 MIIH T YMOBHOTO NaJKBa, MPH LBOMY
BUIOOYTOK 13 MPHUPOJHUX JUKEepen KpaiHu cTaHoBUTH jumie 80 MiH T. BakJIMBUM MOTEHIIHUM
pecypcoM 3a Takoro OajaHCy BJIACHOI Ta IMIOPTOBAHOI EHEPreTUYHOI CHUPOBHHU MOXE CTaTH
OionanuBo. OpHak Il OTPUMaHHS MaKCUMalbHOI E€KOHOMIYHOI BijJaul MpH BUKOPUCTAHHI
pocnuHHOi OiomMacu HEOOXiMHO 3a0e3MeYUTH MiABHILEHHS TEIJIOTBOPHOI 3JaTHOCTI TBEPIOTO
OlomanuBa Ta 3PYYHICTh TPAHCIOPTYBaHHS /A0 TEIUIOBUX YCTAaHOBOK, KEPOBAHICTH IPOILIECOM
TOPiHHAL.

Puc.1. Buau TBepaoro nainusa
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[TpuiiHaTO BBaXKaTH, 110 3aCTOCYBaHHs OioNajuBa HE Ma€ HETAaTUBHUX HACHIJIKIB HA 3MiHY
KJIiMaTy, 00 ICHye Tak 3BaHHM «ByIJeneBui OamaHcy. ToOTO BBaKaeThbCs, IO MPH CHATIOBAaHHI
OionmanuBa niokcuay Byriemioo (COz) yTBOPIOEThCS PIBHO CTiNBKH, CKUIBKH OylIO TOTJIMHYTO
pociMHaMH T 4ac pocTy. biomaca posrmsmaerbes, sik CO2 — HeWTpanbHE MaauBO. Aje 4
CIpaBeUIMBO Ie Juis BCiX BuAiB Oiomacu. [[nst TBepmoro OiomanvBa, MO OTPUMYETHCS 3
BUKOPUCTAHHSM CHPOBUHHU  CUIbCHKOTOCHOAAPCHKOIO  BHPOOHHMIITBA, BYIJICHEBUN  OasiaHC
Oe3mepeyHo icHye, 60 MUK IOrO BUAY OlomannBa KOpoTKuil. Ilepios pocTy CiIbroCIICHPOBHHH,
BUT'OTOBJICHHSI Ta CHAJIIOBAHHSI M1aJIMBa HE MepeBuiyBatume 1-3 poku.

Omninka noTeHniaabHUX 00'eMiB OiomMacu YKpaiHu 3 MOTISAY MOXKIUBOTO 11 BUKOPUCTAHHS
3 CHEPreTUYHOI METOK0 - MpoOJieMa BUPIIMICHHS HE TUIBKM €KOHOMIYHOI CTaOlIbHOCTI JAepIKaBU
ChOTO/IHI, @ i MOIITYKY aJbTepPHATUBHUX JHKEPEI €Heprii Ha JalleKy MEePCIEeKTUBY.

['panynu MaroTh BeMYE3HI NEPEBAr B MOPIBHAHHI 3 TPAAULIIMHUMU BUAaMHU nanuBa. s
BUPOOHMIITBA TPpaHy BUTpadaeTbes 01t 3% eneprii. [lpu npomy min yac BUpoOHUITBA HAPTH 1
eHeproButpaTi ckianaots 10%, a npu BUpoOHHULTBI enekTpoeHeprii — 60%.

Tabnuys 1
BiacTuBOCTI eHepreTHYHUX KYJIbTYP
BwmicT Bou B
. . Hwuzkya Temiora
Buxin cyxoi BupoOuuurso MOMEHT
3rOPsIHHS, 3o.a,

Kyastypa MacH, eneprii, I'/x/ra 300py

. M/Ix/Kr cyXx. M. o %
(T/ra)/pik Bpoxkaw, %

MickaHTyc 8-32 17,5 143-560 15 3,7
CsiTurpac 9-18 17,0 H/1 15 6,0
Bepba 8-15 18,5 280-315 53 2,0
Tonouns 9-16 18,7 170-300 49 1,5
Oueper 6-12 16,3 100-130 13 4,0
Konommi 10-18 16,8 170-300 H/IT H/I
TpocTtuna 15-35 16,3 245-570 50 5,0

[TepeBaroro BUKOPUCTAHHS JA€PEBHUX IPaHyJI Mepe]l IHIUMHI BUJIaMH [AJIMBA €:

o 3HIKEHHS IKIJIMBUX BUKHUIIB B atMocdepy: nepeBHe OlonanuBo BuzHaHO CO: -
HEUTpaJbHUM, TOOTO NpU HOrO CHATIOBAHHI KUIBKICTH BYIJIEKMCIOTO rasy, L0 BHUAUISETHCS B
aTMoc(epy He TepeBUILye 00CAT BUKHIIB, SKMI OM YyTBOPUBCS LUIIXOM MPUPOJHOTO PO3KIIaJaHHs
JepEBUHH.

. Benuka TenioTBOpHa 37aTHICTh: B MOPIBHSAHHI 3 TPICKOI 1 3 KYCKOBUX BiJIXOiB
nepeBUHU. EHepromicTkicTb OJHOrO KulorpaMa JAEpeBHHMX IpaHyn Bianosigae 0,5 miTpa piakoro
JTU3EIILHOTO TMaJIMBa; IEPEBHI IPaHyJId HE MOCTYMAIThCS 3a TEIJIOTBOPHOT 3JaTHOCTI Hi BYTULIIO, Hi
MasyTy.

. Hu3sbka BapTicTh y MOPIBHIHHI 3 IU3MATMBOM, ONAJIEHHSM 1 €JIEKTPUKOIO.

. YucToTa NpUMIIIEHHS, B SIKOMY BCTaHOBJIEHHUI KOTEII.

° MOoXIHUBICTE aBTOMATH3aI[l1 KOTEIbHb.

. MeH1ia BapTicTh yCTaTKyBaHHSA JJi1 KOTEJIbHUX YCTAaHOBOK MOTYXHICTIO 10 2 MBT,
y MOPIBHSHHI 3 YCTAHOBKaMH I10 CIIAIIOBAHHIO JIEPEBHUX BiJXOIiB.

. OO6csr ckmamy ais 30epiraHHs MeIeT Moke OyTH 3MEHIICHHH K MiHIMyM 110 50%, y
MTOPIBHSHHI 31 CKJIAZIOM JIJIs1 IGPEBHOI TPICKH.

. I'panynu MoxyTh 30epiratucs B Oe3nocepeqHiil OMU3BKOCTI BiJ KHUTIOBHUX

MpUMIIeHb (MiBajIbHI a00 MiJCOOHI MPUMIIIIEHHS), TaK SIK el Marepian 010J0TiYHO HEeaKTHUBHHM,
OCKUIBbKH MPOMILIOB TEpMIYHY 0OpPOOKY.
. BoHu MeHII cXuibHI 10 caMo3aiiMaHHs, OCKUIBKM HE MICTATh Iy 1 CIop, sKi
TaKOX MOXYTh BUKJIMKATH aJIEpPTiuHy PEaKIliio y JTI0IeH.
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Tabauys 2

IlanuBHI XapaKTepHUCTHKH 0AraTOPivYHUX TPAB’AHUCTHX EHEPrOKYJIbTYP

Mpoco ApyHuo MickanTtyc ApTHoK ijll-l;l:f]/]: }(Ij;lmﬂ
IHoka3nuku NPyTONoAiOHe | TPOCTUHHMIA (Tpicka) icmancbKkmMit nopiBusHus)
(rpanyJin) (Tpicka) P (rpany.m) P
S0TBHICTE, % 8.3 6.1 23 17,4 0.50
CyX. Mac.
Buicr N,% 0,67 071 0.16 11 0,08
CyX. Mac.
Si 14,99 13,92 7,30 21,14 <400
Ca 6,55 3,25 1,77 19,02 938
K 12,75 6,49 1,44 21,54 485
Na 924 331 58 10,33 30
Mg 2,22 1,62 644 3,93 152
Al 763 919 82 4,44 H.JI.
S 735 2,16 390 1,56 73
Cl 1,51 2,24 880 17,78 53
Cl/S* 0,002 1,04 2,25 11,39 0,73
06’emHa
[YCTHHA,KL 585 116 117 561 644
cyx.mac./m
*[lokasHuk — NOmMenyianbHoi  30aMHOCMI  NAIUBA  GUKIUKAMU — KOPO3il0  eleMeHmis

eHepeemuyHo20 001a0HAHHS.

[TpoBiBImIM aHaNi3 JiTEpaTYpHUX JHKEPEN Ta KPUTEPii OLIHKK MPOIYKIii TBEPAOTATUBHOTO
BUPOOHULITBA, OYJI0 BCTAHOBJIEHO, 1110 HAHOUIBbII BAXKJIMBUMU HapaMeTpaMH, sIKI XapaKTepU3yloTh,
a OT’Ke, 1 BCTAHOBJIIOIOTh MapaMeTpy MaJMBHUX T'paHyJ €: rabapuTHI po3MipH (JlaMeTp Ta cepeaHs
JIOBXKMHA), TEIJIOTBOPHA 3AaTHICTh (TEIJIOTa 3TOpaHHs), 30JbHICTb, BMICT BOJIOI'M, MHTOMA
IIUIbHICTh, HACUITHA LIUIBHICTh, BMICT XIMIYHUX €JIEMEHTIB (XJIOp, a30T, CIpKa Ta 1H.), BMICT 1HIIMX
KOMITIOHEHTIB Ta JOMIIIOK.

Ha ocHOBi pe3ymnbTaTriB AOCHIHKEHb BCTAHOBJICHO, IO ISl OTPUMAaHHS MaKCHMAaJbHOI
€KOHOMIUHOi e(EeKTUBHOCTI, NpU BHUKOPUCTAHHI POCIMHHOI OiloMacH Ha €EHEepreTUYHi I,
HeoOX1HO 3a0e3MeunTH MiJBUIIEHHS MUTOMOI TEMJOTH 3rOpPSHHS (TEIUIOTBOPHOI 3/1aTHOCTI)
TBepAOro Oionaansa.

byB mpoBeneHMil eKCIIEpPUMEHT B SIKOMY BHBUYAIHMCA OCOOJIMBOCTI TOpPIHHSA TBEPAOIO
OilonmanuBa B ymoBax JjabOoparopii (HaOmmkeHUX 10 peadbHUX yMoB). Ilin yac excrnepumeHTy
HiAMaII0BAIN Pi3HI 3pa3Ky TpaHyll TBEPOro OionaauBa Ta CIOCTEpIiraiu 3a MpoLecoM ropiHHs.

3pa3ok 1 (rpanynu 3 nepeBa byk). ['opiHHS BiiOyBaeThCsl MPUMIPHO. YTBOPIOETHCS XKap,
SKMH BIZIHOCHO JIOBTO 30epirae JOCTAaTHIO KUIBKICTh Tema. JuMy BUIUIS€THCS HEBEUKA KUTbKICTb,
10 CBITYUTH MIPO MAIMM B1ICOTOK 30JbHOCTI IPaHyJI.

3pa3ok 2 (rpaHyiad 3 JYHMNUHHSA HaciHHs). [lis Toro, moO rpaHyna modajiga TOpiTH,
HEOOX1/IHA BeNHMKa KITBKICTh Tera. JuMy BUIUISETBCSA TOCTATHRO 0Oararo, M0 CBITYUTH IPO
HasIBHICTh BEJIMKOI'O BiJICOTKA 30JIbHOCTI IpaHyl.

3pazok 3 (rpaHynau 3 JAepeBHHHOI cMpoBHUHA). lIsi TOTO, MO0 pO3MaIUTH JAaHWUW 3pa3oK,
HEeoOXiHa Jy>Ke BeIHMKa KUTbKICTh TeIUIa, Ky He 3aBXK/IM MOXKJIMBO OTPUMATH 32 3BUYAHHUX YMOB.
[Tin yac TiiHHS BHUIISETHCS HAWOUIbLIA KUIBKICTH AMMY, LIO CBITYUTH MPO BHCOKY 30JIbHICTH
CHUPOBHHH.

3pa3ok 4 (rpaHynH 3 COJIOMH 3€pHOBHUX). ['OpiHHS BiOYBAa€THCSI aKTUBHO 1 JIOBTO TIO
BiJIHOIIIEHHIO /O IHIIUX 3pa3kiB. UMy BHUAUISETHCS HaWMEHIA KUTBKICTh, IO CBITYUTH PO
HalMEHIIy 30JIbHICTh JaHOTO 3pa3Ka.
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3a pe3ynbTaTaMH JOCHIKEHHsI OyB 3p00JICHHI BUCHOBOK, 110 HAMKpaluid BUA TBEPIOTO
OlomanivBa 3 JaHUX 3pa3KiB — I1€ TPAHYJIH 13 COJIOMHU 3epHOBUX. JlaHWI €KCIIEPHUMEHT MOXHA B3STH
32 OCHOBY €KCIIPEC-TECTY Ha BUSABIICHHS BiJICOTKA 30JbHOCTI TBEPAOTO Oionanuaa.

Ockinbku TBepze O10MaavMBO BiJHOCHTHCS JI0 BITHOBIIOBAJIBHHUX JKEpE €HEprii Ta mae
XOPOIIIi MOKa3HUKH TEIUIOTBOPEHHS 1 cO0IBAPTOCTI, EKOJIOTIYHUHN, MPAKTHYHO HE MA€ BiIXO/IIB.

HepeBHe OionanvBO BHPOOJAIOTH 3 BIIXOMIB JEPEBUHU: CTPYKKH, TUPCH, TLIOK JEPEB.
[TanuBHI OpukeTH 3apa3 — IIe MOJEPHI30BaHE TBEpJE MAJIMBO, SKE € BUTIIHOIO Ta OE3MEYHOIO
b TEPHATHBOIO 3BUYAHUM JIPOBaM, a3y, eJIeKTpoeHeprii. BoHu He MicTATh OyIb-sSKUX XIMIYHUX
KOMITOHEHTIB 200 1HIIUX JOMIIIOK.

He 3Baxkaroun Ha Te, IO TBepJe OIOMAIMBO e HEIOCTATHHO aKTUBHO BUKOPUCTOBYIOTD Y
MIPOMHCIIOBOCTI, 32 HUM BEJIHMKE MailOyTHE!

EKOJIOI'TYHUI MOHITOPUHI 3EMEJIb TA IPYHTIB
M.B. Tepemkos!, T.A. Jlonnosa?, C.B. Haripasik®

Hanionansuuit Texuiunuii YHiBepcuteT Ykpainu «KuiBcbkuii momiTexHiuHuii iHCTHTYT iMeHi
Iropst Cikopcbkoroy termh @ukr.net, dontsova@ua.fm, nagirnyak_sv@ukr.net

Bimomo, mo pamioHaJibHE Ta MpaBUIbHE BUKOPHCTAHHS 3€MENb Ta IPYHTIB € OJHOIO 3
OCHOBHHUX IIiied 0aratb0X JOCHIIPKEHb Ta METOK OyIb-SKUX OYHIBEIbHHX Ta arpapHux
nianpueMcTB. Il €KOJIOTIYHOTO MOHITOPUHTY 3€Mellb Ta 3aro0iraHds BUCHAKECHHS IPYHTIB Ta, SIK
HACJIJIOK, HEBPOKaWHOCTI Ta HETaTUBHOTO BIUIMBY Ha JOBKULIS PO3POOISAIOTHCA CHelialbHi
METOJIMKH Ta UK BUKOPUCTAHHS IPYHTIB, @ TAKOK METOJ MOHITOPUHTY SKOCTi Ta CTaHy.

OaHuM 3 BaXJIMBUX TOKA3HUKIB CTaHy, MOPSAM 3 XIMIYHUM Ta O10XIMIYHHUM CKIAIO0M, €
CKJIaJ Tra3iB y 00’eMi Ta HaJ MOBEpXHEIO IpyHTY. CKIIa[ TAKOTO Ta3y B HOPMI JICHIO BiPi3HAETHCS
BiJl ckiany arMocdepu (Tabmurs 1).

Tabnuys 1
Tunosuii ckiag armocepHoro nopiTps Ta arMocgepu rpyHsry [1]
IHoka3zHuk ATMoc(epHe nOBiTps I'pynr
Asort, % 00. 79.0 79.2
Kucens, % 00. 20.9 20.6
Hiokcua Byraerro, % o0. 0.04 0.25

Takox 3aBxau HasBHI mapu BoaM, yacto npucyTtHi Hz, SO2, HoS, HCI, HF, NH4, CH4 ta
cnigosi konuentpanii CO. Ix HasBHICTL 3yMOBIIEHa SIK afcopOIiero 3 aTMOcdepH, TaK i XiMiYHUMH,
010XIMIYHMMH Ta OIOJIOTIYHUMH MpoliecaMu y camomy IpyHTi. KoHueHTpauii ans IpyHTIB, sKi
3HAXOIATHCS Y BIIHOCHO CTAIMX YMOBAX € JIOCUTh CTaOUIbHUMHU, ajie MOXKYTb JIEIIO 3MiHIOBAaTHCS Y
3aJIe)KHOCTI BiJ] METEOPOJIOTTYHUX YMOB [2].

[Ipo HagMipHEe BUCHa)KEHHS, MOSABY MOTEHIINHO HeOaXaHMX XIMIYHHUX Ta O10JOTTYHHUX
MIPOLIECIB Ta 3arajibHe 3HUKEHHS SKOCTI IPYHTY MOKe CBIUYUTHU 3MiHA CKJIaAy a3y y iloro 06'eMi Ta
Haja #Horo moBepxHer. Tak sK ra3 moBuUIbHO AUDYHIYE 3 IPYHTY y atMmocdepy, OYEBHIHOIO €
MO>KJIUBICTh BUKOPUCTOBYBATH 11€ JJIi MOHITOPUHTY SIKOCTI Ta CTaHy. Y I[bOMY BHUIAJIKy JOLIBHO
BUKOPHUCTOBYBaTH Oe3MEpepBHUI MOHITOPUHI 32 JIOMOMOIOI0 CHEIiaJbHOi CHUCTEMH, MIO0
CKJIQJIAETHCS 3 KBAJIPOKOMTEPA, MIKPOKOHTPOJIEpA Ta PI3HUX CEHCOPIB Ta JaT4MKIB. Taka cucrema
Ma€ MOKJIMBICTh B aBTOMaTMYHOMY PEXUMi 30MpaTH JjaHi Mpo Ckiaj atMochepu Haja IPyHTOM 3a
JIOTIOMOTOI0  CEHCOpIB, sKI BHUMIpIOIOTh KoHIeHTpanito Oz Ta CO;. Takox mnependadeHe
BUMIPIOBaHHA TEMIIEpaTypH Ta BOJOIOCTI IPYHTY, TeMIEpaTypH, BOJOIOCTI Ta aTrMochepHOro
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TUCKY 30BHIIIHBOTO CEPEJOBUIIA JJIi BPaxyBaHHS BIUIMBY HOTOJHHMX yMoB. Jlns crabimizamii Ta
YTOUHEHHsI TIOKa3aHb HaJ[ CEHCOPHOK CHUCTEMOIO Yy MICII BHMIPIB MOXE PO3TrOpTAaTHUCS KYMOJ 3
ra3o- Ta BOJIOTOHETIPOHUKHOTO IJIACTUYHOTO MaTepiany. Yci JaHi MOKHA 3alTUCYBaTH a00 Ha KapTy
nmaM'sTi AU TOAAIBIIOro aHaiily, abo mepegaBaTé OH-JTaiiH. BUKOpHCTaHHS KBaJpOKONTEpY VIS
NEepeMillleHHs] CHCTeMH 3 JaT4MKaMHd Ta CEHCOpaMHM 3HA4YHO 30UIblIye MOOUIBHICTH Ta
aBTOHOMHICTb, JI03BOJISIFOYM BUKOHYBATH 3aMipH Yy KIJIbKOX BiIJJAJIGHUX TOYKAaX 3a MiHIMaJlbHUN
gyac. ApPXITeKTypa CHUCTEMH JO3BOJISIE JIOCUThH JIETKO J0/JaBaTH 3acO0M JJIsi MOHITOPHHTY IHIIMX
MOKa3HUKIB, Hampukiaaa, Bmicty SO, HoS, CH4, Tomo. Bukopucrani ra3oBi CEHCOpPH €
KOMEpIIITHO-10CTYITHUMH, a MikpokoHTposnepu ATMega328 ta ATMega2560 3MeHIIyloTh 4ac Ta
BapTicTh po3podku [10.
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PAIIOHAJIBHE BUKOPUCTAHHSA BOAHUX PECYPCIB
I'.C. MoroBui
JABH3 «[Ipua3oBchkuii Aep:kaBHUH TEXHIYHUH yHiBepcuTeT» motoh4i @ukr.net

BoaHi pecypcu — 11e oauH 3 TOJOBHUX (DAKTOPIB PO3BHUTKY 1 PO3MIIIEHHS MPOIYKTUBHUX
CWJI; BOHM BH3HA4al0Th PIBEHb JXUTTA Ta 370pOB’sl HaceleHHs. Bojga — HeBig'eMHa ckianoBa
T€0CKOCHUCTEMH, COIIaJbHO-eKOHOMIYHOTO KOMIUIEKCY KpaiHHM, OCHOBa JKHTTE€3a0€3MeYeHHs
JIFOAMHU.

BuxopucranHs BOAHUX pecypciB B 1HTepecax €KOHOMIYHOTO PO3BUTKY 1 COIIaJIbHOTO
OJaronoyyydysi CycrijbCTBa 6araTo B YoMy 3aJ€KUTh BiJl BOJOTOCHOAAPCHKOT MOMITUKH. L{imicHuit
M1JX1]1 1O BUKOPUCTaHHS BOJU SIK 0OMEKEHOT0 pecypcy, 0OrpyHTOBaHUM BUOIp MPIOPUTETIB MAIOTh
Ba)XXJIMBE 3HAUEHHS /ISl BUBE/IEHHS €KOHOMIKM YKpaiHU 3 KPU3H Ta MEpexoy ii Ha MOJAEIb CTaIoro
PO3BHTKY, sika 3a0e3reuye 30aaHcoBaHe BUPIIIECHHS COIIaIbHO - EKOHOMIYHUX 3aBJIaHb 1 TpoOIeM
30epeKeHHs1 HaBKOJIMIIHBOTO CEPEeJOBUIA Ta MPUPOJHUX PECYPCIB JUIsl HUHIIIHBOTO 1 MaOyTHIX
MTOKOJTIHG [1].

Konueniis Bomo3a0e3nedeHHs: HaceJIeHHs 1 €eKOHOMIKM YKpaiHu MOBHMHHA repeadayaTtu
KOPCTKUN KOHTPOJIb 3@ BUKOPUCTAHHIM BoAu. Omuiati miansarae Bech 00’eM 3a0paHoi BoJu. fKIio
el 00’eM He MepeBUIIYE JIMITY, BCTAHOBJIEHOTO Ul IPOMMCIOBOTO MiANPUEMCTBA OpraHaMu 110
pEryJIIOBaHHIO, BUKOPUCTAaHHIO 1 OXOpoHI BojA Jlep:kaBHOTO KOMiTeTy YKpaiHM 1O BOJAHOMY
rOCHOJApCTBY, TO IJIaTa 32 BUKOPUCTAHY BOAY CTATYEThCA MO Tapu(y, BCTAHOBIECHOMY Ul JaHOT
BOJIOIOCIIO/IAPCHKOT CUCTEMH, Ta BPaXOBY€EThCA B IUIAHOBINM COOIBAPTOCTI IPOMUCIOBOT MPOIYKIIIi.
[TonagnmiMiTHHI 3a0ip BOAM OIUIAYYETHCS y II'ATUKPATHOMY pO3Mipi 3a PaxyHOK HpUOYTKY
mianpueMcTBa. Taka cxeMa OIIaTH CTUMYJIIOE€ MPOMUCIOBICTh €(QEKTUBHINIE BHUKOPUCTOBYBATH
BOJly, 3MEHIIYIOYM HE JIMIIE MUTOMI BUTPATH HAa BUPOOHMILITBO MPOJYKIi, a ¥ HENpOIYKTUBHI
BTpPATH B TEXHOJIOTTYHOMY ITHKJII.

MeToro painioHaJbHOTO BUKOPHUCTaHHS 1 OXOPOHHM BOJHHMX PECYpCIB BiJ 3a0pyaHEHHS 1
BUCH@KEHHS € 3MEHIICHHS CKUJAHHA CTIYHUX BOJ 1 3a0pYAHIOIOUMX PEYOBUH, MIUIIXOM
3alpOBa/PKEHHs] 3aMKHEHHX CHUCTEM BOJOIOCTAYaHHsS, MOBTOPHOTO BUKOPUCTAHHS CTIYHHUX BOJ,
OB EKOHOMHOTO BUKOPUCTaHHS BOJM HAa TEXHOJIOTTYHI MOTPEOH MPOMHUCIOBUX MIANPUEMCTB.
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PisHoBHAOM 0€3BiIXOMHOT TEXHOJIOTT € O€3CTIUYHI CHUCTEMH 13 3aMKHEHHUM IHKIOM
BOJIOTIOCTAYaHHs, 10 31HCHIOETHCSI HA OCHOBI ICHYFOUHMX Ta TMEPCIEKTUBHUX CIOCOOIB OYHCTKH
CTIYHHUX BOJI.

CTBOpEHHsI €KOHOMIYHO palllOHAIBHUX 3aMKHEHUX CHCTEM BOJHOIO TOCHOAApCTBAa Ha
MIIPUEMCTBAX 1 CTPOKH 1X 3IIHCHEHHS 3aJeKaTh BiJ CKJIAMHOCTI TEXHOJOTIi, TEXHOJOTIYHOI
030pOEHOCTI, BAMOT JI0 SIKOCT1 BOJIH.

Jnist 3aXMcTy BOJIOMM BiJl 3a0pyTHEHHS CTIYHUMH BOJAMHU B 0ararboX BUIAIKaX JOCTATHHO
3MIMUCHUTH JIMIIE OYHMCTKY LMX BoA. CTBOpeHHsS HAWOLIBII EKOHOMIYHUX, €()EKTUBHUX Ta
BHCOKOIIPOAYKTUBHHUX CHOPYZ JJISi OYMCTKU CTIYHUX BOJ HA OCHOBI Cy4aCHUX JIOCSITHEHb HaYKH Ta
TEXHIKM IPUCKOPUTh peasizallilo MOCTABICHUX 3aBAaHb. [IpMHIMIIOBO Ba)KIIMBUM € BUKOPUCTAHHS
MO3UTHUBHOTO JJOCBIy PO3BUHEHHX 3apyODKHHUX KpaiH.

ExcTeHCHMBHI METOIU IOCHOJAapIOBaHHS MPHU3BEJIU 10 TOrO, 10 MpolieMa e(heKTUBHOCTI
BUKOPUCTaHHS BOJHHUX PECYPCIB MOYaja HOCUTH €KOHOMIKO-EKOJIOTO-TIOITHYHUN XapaKTep, SKUi
BUPAXKAETHCS, 3 OJHOrO OOKY, B erpajanii HaBKOJUIIHBOTO IPUPOJHOIO CEPEOBUINLA, 1 3 1HILIOTO -
B HE3AaTHOCTI IEP’KaBHUX CTPYKTYp BUHTH 3 CUTYAIlil, KA CKJIanacs.

[Tpu 3miliCHEHHI BOJAOTOCIIOAPCHKOI MOMITHKHA HA MPOTA31 0araTboX AECATHPIY PIYKOBUI
CTIK HIKOJM HE PO3IJISIIABCS SIK OCHOBA JKUTTE€3a0€3MEUEHHS BOJHOI €KOCHUCTEMH 1 JIFOJWHU, HE
BPaxOBYBAaBCS I HE MPOTHO3YBABCS €KOJIOTIYHUN CTaH BOJHUX 00’ €KTiB. BUKOpUCTaHHS BOJY JuIIe
K TOCIOAAPCHKOTO pecypcy s MPOMHUCIOBOCTI 1 CIIBCHKOTOCHOJAPCHKOTO BUPOOHUIITBA,
OTPUMAaHHS €JIEeKTPOEHEPrii, a TAKOX JJIs CKUIY 3a0pyJHIOIYHMX PEYOBUH MPU3BENIO A0 LIBUAKOIO
(IPOTATOM JBOX-TPHOX OCTaHHIX AECATHUPIY) BHUYEPHAHHS EKOJOTIYHOTO MOTEHINATy HMPUPOIHHUX
BO/I.

VYci 3ax01M €KOHOMIYHOTO XapakTepy B cdepi BOJOKOPHCTYBaHHS MOBHHHI OYTH TiCHO
B32€MOIIOB’sI3aH1 MIXK COOOI0 SIK CKJIaJIOB1 LIJTICHOIO €KOHOMIYHOTO MeXaHi3My. Ha mpotsi3i Bcboro
nepioay peajizaii eKOHOMIYHHX METOJIIB YIPaBIiHHSA BOAOKOPUCTYBAHHSIM HEOOXITHUM € Y4acTh
B Hill cllOKMBaudiB BOJAHM, IO IUIAHYIOTh CBOKO BOJOIOCHOJAPCHKY JISUIbHICTH Ha JOBIOCTPOKOBY
MEPCIEKTUBY, IO 3a0€3MEUNTh KPaIlle CIPUHHSATTS 3aX0/(iB CYCIIIECTBOM.

Crane BOJOKOPHUCTYBAaHHS MOBHUHHE XapaKTepU3yBATUCh OalaHCOM B3a€EMOBIIHOCHH B
€KOHOMIYHIM, COLIaJbHIA Ta €KOJIOTIYHIM cdepax KUTTS CYCHUIbCTBa, OalaHCOM Mk
€KOHOMIYHUMHM  IHTepecaMHd  BOJIOKOPHCTYBadiB  (eKkoHOMiuHa  cdepa),  palioOHAIbHUM
BUKOPHUCTAHHSIM BOJIHUX pecypciB (couiajibHa cdepa), BIIHOBICHHSM 1 3aXMCTOM BOJHUX JKEpel
(exomoriuyna cepa) [2].

BonHe 3akOHOZABCTBO, TaKMM YHHOM, MOBHHHO 3a0€3MEYUTH HOPMATHBHO-TIPABOBUMH
aKTaMM  peaili3alilo LUX TPbOX CTOPIH BOJOrOCHOJAPCHKOI  JISUIBHOCTI  (palioHaJbHE
BUKOPUCTAHHS, BIIATBOPEHHS 1 3aXUCT BOJHUX PECYpCiB) Ta EKOHOMIYHOTO MEXaHI3MY
BOJIOKOPUCTYBaHHS.

Mertoro aep)kaBHOI BOJOTOCHOJAPCHKOI TONITUKA € TIParHeHHS /M0 JOCSTHEHHS Ta
HiATPUMKH €KOHOMIYHO ONTUMAJIBHOTO Ta €KOJIOTIYHO O0€3MeYHOro piBHS BOJIOKOPUCTYBAHHS, SIKUI
3a0e3neuye MIABUIIEHHS SKOCTI >KUTTS JIOAEH, peaii3allilo MpaB HUHIIMIHBOIO Ta MalOyTHIX
MOKOJIIHb Ha KOPUCTYBAaHHS BOJOPECYPCHUM MOTEHIIIAIOM Ha OCHOBI BIITBOPEHHSI, KOMIIJIEKCHOTO
pamioHAILHOTO Ta E€KOHOMIYHO €(QEeKTHBHOTO BHKOPHCTAHHSI Ta OXOPOHM TPHUPOJHUX BOIHUX
pecypciB. Lle 1 Oyae o3HayaTu AOCSATHEHHS CTaHy CTaJOr0 BOJOKOPHCTYBAHHS, HpPU SKOMY
pealti3yeThcsl TOJIOBHA METa BOJAHOIO TOCHOJAPCTBA Ta BUPILIYETHCS MpodiieMa Bogo3abe3neueHHs
Ta OXOPOHH BOJ.

3 BpaxyBaHHSIM 3MIH Yy CTPYKTypl BHpPOOHHITBAa 1 BOJOCHOXHBAaHHS T'OJOBHUMHU
CTpaTeriYHUMHU HampsMKaMU BHPIIICHHS MpoOsieM y raiy3i e(peKTHMBHOr0 BHUKOPHUCTaHHSA BOJ 1
BO/1I03a0€3MeYeHHs] B MPOMMCIOBOCTI CJiJi BBaXKaTH: (DOPMYBaHHS NPABOBUX, CKOHOMIYHHMX Ta
OpraHizalifHUX OCHOB JJISi PalliOHAJLHOI'O BOJOKOPUCTYBAHHS; CTBOPEHHS HAyKOBO-TEXHIYHOTO
MOTEHIiA)Ty JUIA TIEPEeBEJCHHS EKOHOMIKM Ha EKOHOMHE BHKOPWUCTaHHS BOAW; (OpMYyBaHHS
MIPOTPECUBHOT CHUCTEMH CYCHUIBHOTO BHUPOOHHMIITBA, OPIEHTOBAHOIO Ha 30UIBLICHHS YaCTHHU
MPOAYKIIiT KiHIIEBOTO CIOYKUBAHHS, IO, SIK MPABUIIO, CYIPOBOPKYETHCS 3HWKECHHSM BOJIOEMHOCTI
BBII; cTBOpeHHs 3aMKHEHHMX IMKJIIB BOJOKOPHCTYBAHHS MPU YMOBI MIHIMaJbHOTO 3a0pyIHEHHS
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BOJH; PO3POOKY HOPMATUBHUX JTOKYMEHTIB 3 BPaXyBaHHSM €KOJIOT1YHUX BHMOT, & TAKOK BUMOT B
rajy3i CTaHJapTU3aIlil.
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JIHIIpOoneTpoBChKa 00IaCTh € ONHIEI 3 HAWOUIBII MPOMHCIOBO PO3BHHYTHX O0OJIacTeit
Vkpainu. Bona 3aiimae 31,92 tuc. xm> . Ha nepuie ciunst 2018 poky YHMCENbHICTh HaceleHHs
nopisrioBano 3231140 mun, rycrota oci6 Ha omun kM> — 101,2. O6macth 6araTa Ha KOPMCHI
KONAJIMHKM, Ma€ 3HauHl 3alacu MaJMBHO-€HEPreTUYHOI CUPOBUHM — BYrULIA, HapTH, Ta3y Ta
ra30BOro KOHJIEHCATY, a TAKOX ypaHOBOI pyau. barara BoHa Ha poOBHINA 3aJ1i3HOT Ta MAPTAHIIEBOI
pyaM, 1l pOJOBHIIA MAIOTh CBITOBE 3HaYeHHA. B Toil e yac J{HINIpONeTpoBIIMHA BITHOCUTHCS 0
HAMOIIBII TEXHOTEHHO HABAHTAKEHUX PpErioHiB. Benmmky KiIbKiCTh MPOMHUCIOBHX BIiAXOMIB, IO
YTBOPIOEThCSI Ha BHUPOOHULTBAX, CTAHOBIATH Bigxoau 1-3 kiacy HeOesneku. 3a0pyIHEHICTb
aTMoc(hepHOro MoBITPs 00JIACTI 3aliMae mepIIe Miclie cepe] MPOMHUCIOBUX PETiIOHIB.

MeTtoro poOOTH € BU3HAYEHHsS Ta JOCHIIKCHHS JDKEpeNl pajialliiHOro 3a0pyAHEHHS
JIHITPOTIETPOBCHKOI 001aCTi.

Ha [lninponeTpoBIUMHI /1Ba MicTa € HE TUIbKM JPKEpeJaMM 3arajbHOro TEXHOI'€HHOTO
HaBaHTa)XEHHs, ajle ! JyKkepenamu paaianiiiHoro pusuky. Lle micta XXosTi Boau ta Kam’sHcbke. ¥V
micTi XKoBTi Boay, sike po3ramnioBaHe B 3axiJHii yacTHHI o0sacTi, Ha rpaHuli 3 KipoBorpaacekoro
o0nacTio, 3HaXoAMThCA TriApomeranypriiinuii 3aBoa (I'M3), Ha sgKoMy NIpPOBOAMTHCS IEpPBUHA
nepepobka pyau, 10 MocTadaeThesl Ha 3aBoj 3 KipoBorpaackkux ypaHoBux maxT. OCKUIBKH B
OJIHI TOHHI NepepoOIIOBaHOT pyau MICTUThCA BiA 1 710 3 Kr ypaHy, TO NMPaKTUYHO BCS TipHHUYA
Maca Miclig Tepeliay B CKJIaJai 3aBUCIUX IUIaMiB 1 MICKIB MEPEXOAUTh B PIAKI Ta HaMiBPIAKI
BIJIXOJU, SIKI MO MYJBIONPOBOAY MOCTYNAIOTh Ha XBOCTOCXOBHUIIA. BIAbIIICTh 3 BIAXOAIB — II€
NyIbNHU, MO BMIILYIOTh NPUPOAHMI ypaH (5 mrui/m), paxiii (Bix 2,7-8)-107'° Ku/n. Ichye nsa
XBOCTOCXOBHIIA PAIOAaKTUBHUX BIIXOJIB, AKI € TOTYXHUM HEOPraHI30BaHUM J[XKEPEJIOM ITHJIO-
aepo30JbHUX 1 paAJOHOBUX 3a0pydHEHb Npu3eMHOro mapy armocdepu. Ha ginsHkax
XBOCTOCXOBHIIIA, /1€ BUMIAPOBYETHCS BOJIA, YTBOPIOIOTHCS a€p030J11 3 TAKUM BMIcTOM: 25 % ypaHy Ta
npu6usHo nopisny *° Th, 2%° Ra, 219 Po.

Tabauys 1
XiMiuHuil ckiaja piakoi pasu BigBajabHOI pyaHoi nyabnu I'M3
InrpenienT Konuentpanis InrpenienT Konuenrpauis
[Tpuponuuii ypan 0.5-5mr/n S10, 20-40mr/n
236Ra (2.7-8)-10-10 Ki/n MnO 50-100mr/n
210pg (5-15)-10-10 Ki/n Na+K 200-400mr/n
CaO 700-800mr/11 SO4* 2000-3500mr/n
MgO 100-200mr/n NO3 500-3000mr/m
Cyxuii 310K 8000-10000mr/n
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Micto Kam’siHCbKe € OJHUM 3 HAWHECHPHUATIMBIIIUX MPOMHUCIOBHX MICT YKpaiHH, B
SIKOMY 3araJlbHUH €KOJIOTIYHUN CTaH OI[IHIOETHCSA, SIK HAMKpUTHYHIIIHK. OKpiM TOTO B IIbOMY MICTI
TOCTPO MOCTayIa MpodiieMa palioaKTUBHOTO 3a0pyIHEHHS, [0 3arPOXKYE K CAMOMY MICTy, Tak i
Bcii [lHimponerpoBuiuHi. [lg mpobOiemMa BHUHMKIA B PE3yJbTaTi JOBrOTPUBAIOI MEpPEpoOOKH
ypauBMmilyrounx pya Ha IIpuaninpoBcskomy XimiyHomy 3aBogi (I1X3). Ilporarom 1948-1991pp.
el 3aBoj; OyB 0a30BHMM 3 MepepoOKH ypaHy. 3a mepion ioro ¢GpyHKIIOHYBaHHS OyJo CTBOpPEHO 9
oiiitHIX XBOCTOCXOBHII paioakTuBHUX BigxoxaiB (PAB), B sxkux 3Haxomuthcs 36 muH. T PAB
akTuBHicTIO 75 THC. Ku.

HemonaBrno 3HaiineHe me oJHE XBOCTOCXOBHINE PATiOAKTHBHUX PO3YMHIB KOMOIHATY
«A3zoTy. [licns 3akpuTTs 3aBOAY He OyJuta MPOBEACHA AC3aKTHBAIIIS Hi TPOMHUCIOBOTO MaiJaHINKY
3aBoay «I1X3», Hi TepuTopii CyciTHBOrO MiANpHEMCTBA «A30T». Tepuropis, sika Mae 3a0pyAHEHHS
Bix 60 no 3000 mxpP/r. BiamoBigHO BUMOram pajiaiiifHoi OE3MeKH Taka CHTYallisl pO3TIsaaceThCs,
SK pajniamniiiHa HeOe3meka. YCci XBOCTOCXOBHINA, B HAIl Yac, 3HAXOAATHCS B aBapiiiHOMY CTaHi, iX
CKJIQJIOBI — BOJIOHACOCHI CTaHIli Ta TPyOONPOBOAM IOBHICTIO 3pYHHOBaHI, IMOJada BOJIW Ha
XBOCTOCXOBHIIIA JUIsl 3aXUCTY MPWICTIIMX TEPUTOPIH BiJ pagioOaKTUBHOTO 3a0pyTHEHHS MPUTTHHEHA.

B pesynbTari mpoBeneHoi pobGotu Oynu BuUKOHaHI Taki fgociimkeHHs. [IpoanamizoBaHO
3arajibHUM exoJioriuHuil cTaH J[HinpomerpoBchkoi oOmacti. BusHavueHi OCHOBHI MicTa — JpKeperna
panioakTHBHOTO 3a0pyaHeHHs [[HinmponerpoBmuHu skumu € Mmicto YKoBTi Bogu ta Kam’sHcbke.
[TpoaHami3oBaHO SKOJIOTIYHUHM CTaH IUX JBOX MICT 1 BU3HAYCHI OCHOBHI pajialiiiHi puU3WKH, 1110
NpUTAMaHHI KOXXHOMY 3 HHX. BHW3HAueHO, 10 OCHOBHUMH JUDKEpElaMH paJiioaKTHBHOTO
3a0pyJHEHHS] HaBKOJUIIHBOTO cepenopuina y Micti XKoBTi Boau € nBa xBoctocxoBuiia 'M3.

BusBrieno, 1o OCHOBHI pajiamiiiHi pu3uKu 3a0pyJHEHHS SK MOBITPS, TaK 1 BOJHOTO
cepenopuia y Micti KaM’ SHCbKOMY CTaHOBIIATH MPOMHUCIOBHI MalJaHUYMK KOJIHMIIHBOTO 3aBOIY
«[1X3», mpoMHCIOBUI MaWJIaHYMK 3aBOAY «A30T», ajie HaHOLIbIly HeOe3NeKy NpeiCTaBISIIOTh
necats xBocrocxoBull PAB. Hanmami mepenbauaerbess OUTbIn JeTanbHE TOCTIIKEHHS TEPUTOPIN
paaiauniifHoro 3a6pyaneHHs micta Kam’sHChKe.

3MEHIIEHHS EHEPTOBUTPAT ITPU I[TPOBEJIEHHI 3EMJIEPUMTHUX POBIT
A.B. ®omin!, 0.0. Kocrenwk?, O.A. Tereparuux’
KuiBchkuil HalionanpHul yHiBepCcHTET OYIiBHULTBA 1 apXiTEKTypH

Po3BuTOK CycniibcTBa BiIOYBAETHCSA OJHOYACHO B OaraThOX HANpPSIMKAaxX, KUTBKICTh SIKMX
YBECH Yac 3pOCTa€ pa3oM 3 MOCTYIOBUM «IOPOCHTIMIaHHIM JIF0ACTBAa. OHUM 13 TAaKUX HAIPSMKIB €
3esieHe OyMIBHHUIITBO. L{st TexHOJOT1s OB’ s13aHa 13 3HAYHUM 3HIKCHHSIM CIIOKWBAHHS €HEprii, 1110,
BIJIMOBIHO, Ha/la€ MOKJIMBOCTI Ui 3HAYHOI €KOHOMIi eHepropecypciB. Takox iCHye MOKIUBICTh
JUIsL EKOHOMIT €Heprii MiJ1 4ac AOMOMDKHUX POOIT.

Sk BimoMoO, cepilo3HO meperMaTHCs 10JIel0 POOITHUKIB (TepcOHaly) CBITOBAa 1HIYCTpIs
noyaja juiie Ha novarky XX-ro cropivus. [Ipubmuszno B kiHmi XX-ro cropiuus mnoyanacs
JOCTaTHBO Cepilo3Ha poOOTa 3 MUTaHb OXOPOHH HABKOJIMIIHBOIO cepeaoBuiia. Hactynuum eranom
€ MIJBULICHHS €Heroe(eKTHUBHOCTI CHOPYZA 1 MHpOLEecCiB BUPOOHHUITBA Ta OyAIBHHUIITBA, IO
JI03BOJIMTh, 3MEHBIINBHYU CHOXHBAHHS €HEPreTUYHUX PECYpPCiB, CKOPOTUTH BUKUIHM Y HABKOJIUIIIHE
CEpEIOBUINE 1 3HU3UTH iX HETaTUBHUIA BILIHB.

3eneHe OyAiBHULTBO $Kpa3 1 BIJHOCUTBCS JO TaKUX I1HCTPYMEHTIB 3HHKECHHS
E€HEProBUTPAT Ta €(PEKTUBHOTO PO3MOJAUICHHS EHEPreTHYHUX MOTOKIB B TPOIEC] EKCIUTyaTarlii
JIFOJAMHOIO JKUTIIOBHUX Oy/liBEb.

B cepenuni XX-ro cropiuds mig TEepMIiHOM <«3eJeHe OyAIBHUITBO» BHU3HAUYaIH
PO3MIILIEHHS 3€JIEHUX HAcaKeHb B Ipolieci 3a0yJ0BU KUTIOBUX KBapTaiiB [1]. B monansmomy,
npuban3Ho Hanpukidii XX — noyatky XXI-ro cropiudst TepMiH «3ejeHe OYIIBHUITBO» HaOyBae
TOTO 3HAYEHHS, SIKE 3apa3 BKJIANAETbCAd Y HBOrO creniamictamu y OyniBenbHil chepi. CydacHi
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apxXiTeKTOpU Ta IHXKCHEPH-TPOCKTYBAJbHUKH JKUTIOBUX CIOPYJ HaMaraloThCsl 3MEHIIUTH
€HEPTrOCIOKMBAHHS TOTOBUX OyAiBEIh HE 3MEHIIYIOYH KOMQOPTY XKUTTS B TAKOMY OYJIHWHKY
(xBapTupi), a iHOAI HAaBiTh Koro 30uTbmIytoun. Kpim Toro, mo mepeBar 3eineHOro OyIiBHUITBA
BITHOCUTBCSI 3HAUHE 3MEHIIEHHS eKCIUTyaTallliHUX BUTPAT, sIKi, B 3aJIE)KHOCTI B1J] IPOEKTY, MOXKYTh
samkyBarucs Ha 50-90%. Ha ¢oni migBuiieHHs tapudiB Ta MOAOPOKYAHHSI CHEPTOPECYpCIB IIe
MO’KE CTaTH NPUBAOIMBUM MOMEHTOM JUIsl BKJIAZAHHS 1HBECTULIIH.

[likaBuM € (axT, 110 B pe3ybTaTi MPOBEACHUX JIOCTIKEHb 3eJIeHUX OyAiBenb (110 MaloTh
LEED ceptudikar) i Tpaguiiiino 30y10BaHuX, OyJI0 BUSBICHO, KPIM 3HAYHOT'O 3HUKEHHS PIYHHUX
KOMYHQJIBHUX BHUTpAaT Ha OAHOTO MpAIiBHUKA, MiABHILEHHS MPOAYKTUBHOCTI POOITHUKIB Ta iX
MOTHUBAILIITHUX XapaKTEPUCTHK [2].

OpHUM 3 HEOMIKIB 3esleHOro OyIiBHUITBA € 30UIbIICHHS AOAATKOBUX BHUTpar. Tak, B
3aJIe)KHOCTI BiJ] KpaiHH, BapTICTh 3BEACHHS «IIAaCUBHOT0» OYAMHKY KOJMBAEThHCS Bin 7% (€Bpona)
10 38%.(Ilompmma) [2]. 3MeHIIeHHS JOJATKOBUX BHTPAT JO3BOJHUTH 3pOOUTH 3€JieHE OYIIBHHIITBO
11e O1sbIIIe MPUBAOIMBIIINM JJI IHBECTOPIB, 0OCOOJIUBO B KpaiHax, /€ 11l BATPATH 3HAYHI.

JlocTaTHBRO BEIHMKHH BiJJCOTOK POOOTH MpH OYAIBHHLITBI HOBOTO OYIMHKY 3aliMaroTh
3emJisiH1 poOoTu. Lle MoxkyTh OyTH 1 MIaHYBaJIbHI Ta MATOTOBY1 poOOTH, 1 pOOOTH MO MPOKIIAJaHHIO
KOMYHIKaIliii, 1 CTBOPEHHS KOTJOBaHIB g (QyHAaMeHTy OyniBenb Ta Oarato iHmux. CTBOpeHi
CIOPYAU MOXYTh OYTH MOCTIHHUMM — JUIsl JOBFOTPUBAJIOl eKCIUTyaTtalii, 800 THMYaCOBUMHU — IS
BUKOHAHHS HACTYNHUX OY/iBEIIbHO-MOHTaXHHUX poOIT. biybira yacTiHa 1UX pOOIT BUKOHYETHCS
no0pe BiIOMHUMH OJHOKIBIIEBUMH €KCKaBaTOpPaMH, Kl MO CYTi € MallMHAMH «CTaTUYHOI Mii»,
TOOTO B3AEMOJIS pI3aJbHUX EJIEMEHTIB 3 IPYHTOBUM MAaCHBOM BiJOYBAa€TbCs 3 JOCTaTHBO
HEBEJIMKUMU ILIBUIKOCTSAMHU, 1110 3yMOBJIIOE PYHHYBaHHS IPYHTY B MEXax IUIACTUYHUX JedopMarllii.
OTxe 3a OCTaHHI AECATUPIYYS TEXHOJIOTIS MPOBEACHHS 3eMJISIHUX POOIT B OyIIBHHUIITBI Maiike HE
3MIHHJIACS.

OpHuM 13 NIUISIXIB 3MEHIICHHS BUTPAT Ha OYNIBHUUTBO € BUKOPHUCTaHHS Oy/iBEIbHUX
MallliH «IUHaMIYHOi Jii». B Takux MammHax MIBUAKOCTI B3aeMOJil poOOYOro opraHy 3 IPyHTOM
BiIOYBAIOTHCS 3 JIHIHHUMU MIBUAKOCTSIMH, OUTBIIUMU 32 2M/c. BHCOKI MIBUIKOCTI B3a€EMOIIT JIETKO
CTBOPIOIOTBCSI 332 PAXyHOK IMITYJIbCHOTO, YacTOTOYIApHOTo, BiOpoyaapHOro, Oe3nepepBHOIO
HaBaHTAXXCHHS, 10 NIPH HE3HAYHOMY 3aryIMOJIeHHI poO0Yoro opraHy JO3BOJISE OACPKATH 3HAYHY
peryiaboBany riMOuHy pyiHyBaHHs. [lIBuaKiCHE HaBaHTa)KEHHsI MOXke OyTH CTBOpEHE HE TIJIbKH 3a
paxyHOK TpPHUBOAY, a W 3a pPaxyHOK BIPHOTO PO3MOJUTY PLKYYHUX €JEMEHTIB Ha JUCKOBHX,
O6apa0aHHMX, YalIKOBUX Ta POTOPHUX IIBUIKICHUX pOOOYMX opraHax. Lle mpu3BOIUTH 10 TOrO, 10
IIpY IIBUJIKICHOMY IPHUKIIAJaHHI HaBaHTa)KEHHS B MacUBI IPYHTY JesiKi HOro o0'eMH 3HaXOIAThCS
nig aedopMarissiMd pi3HUX BHIIB 1, BHACHIJIOK, OLNbII HU3BKUX 3HAYEHb MEXI MIIIHOCTI TpPH
nepopMarisix 3cyBy, 3rMHY, a 0COOJIMBO, PO3TATHEHHS (B MOPIBHSHHI 3 eopMallisiMU CTUCHEHHS)
CTalOTh OCEPEKOM PYHHYBaHb, BIPOTIAHICTh SIKUX 30UIbIIYETHCS MPHU MOBTOPHUX HAaBaHTAXEHHAX
ux 00'eMiB I'PYHTY, a TaKOX IPU yMOBaxX CYMNEpIIO3Ullli HAIpYKEeHb BiJA J1i Ha IPYHT CYCIAHIX
pLKyuux eneMeHTiB [3].

B3aemoniss pi3anbHMX €JIEMEHTIB 3 TIPYHTOM 3a YMOB BHCOKOIIBHUJKICHOTO pi3aHHS
BiIOyBa€ThCsA 31 3MIHHUMM T€OMETPUYHMMH, KIHEMAaTUYHMMM 1 CHJIOBUMHU mapameTpamu. [Ipu
LOMY 1151 B3aEMOJIISl Ma€ MPOCTOPOBUI XapaKTep, A€ XapaKTEPUCTUKU B3aEMOJIIT 3MIHHI KUIBKICHO 1
AKICHO B PI3HUX JIUISHKaX HarpyXeHo-1e(hOpMOBAHOTO CTaHy I'PYHTY B 30Hi pizaHHs. ToOTO BiIryK
poboYoro cepenoBuIla Ha HABAaHTAXEHHS TU(EepEHIIHOBaHU Y TTPOCTOPi 1 yaci [4].

Tpeba BiAMITHTH, 110 B3a€MOJIisl TiI @00 YACTMHOK OJHMX 3 OJHUMH, IO NMPU3BOIUTH JI0
3MIHM CTaHY iX pyXy, BiIOyBaeTbcs uepe3 Ti abo 1HIII MOJIs, TUCKPETHO PO3MOJIIIICHUX Y MIPOCTOPI.
Ha rtemepimHiii yac B 3aJ€KHOCTI BiJl YaCTHHOK, IO CKJIQJal0Th TiNa, Il TOJS PO3MOIUISIOTH Ha
4OoTUpH TUNM (QyHIaMeHTalnbHUX B3aemoid. [lumu B3aemonisMu (B TOPSAAKY 3pOCTAHHSA
IHTEHCHBHOCTI B3a€MOJIii) €: TpaBiTalliiHa B3aeMOJisf, cladKka B3a€MOJIisf, EJIeKTPOMAarHiTHa
B3A€EMOIis, CHJIbHA B3a€MOJIiA. |HTEHCHBHICTh B3a€MOJIN BHU3HAYAIOTHCA KOHCTAaHTAMHU 3B’SI3KY.
B3aemoist TU1bkM Yepe3 ¢izuyHi osis BiA0yBa€ThCs SIK Ha MIKPO-, TaK 1 Ha MaKpOpiBHI. 3arajbHOIO
XapaKTepUCTHKOIO B3a€EMOJII1 € MOTeHIiabHa eHepris. L{s eHepris 3B’s3Ky CUCTEMH YacCTHHOK abo
TiJT TIOPiBHIOE POOOTI, Ky HEOOX1THO BUTPATUTH, 1100 PO3AUIUTH II0 CUCTEMY Ha CKJIAJOBI, SKi ii
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CKJIAJAIOTh 1 BIOJAIWTH I CKJIAaJOBI MK cOOOIO0 Ha Takl BiACTaHI, IO B3a€EMOMICI0 MDK HHMHU
MOXKHa OyJ0 HEXTyBaTH. Y BHIIQJIKy MaKpOCHUCTEM, sKi TPEACTaBICHI B poOOYHMX IMporecax
IPYHTOPYHHYIOUOT TEXHIKM IPYHTaMH, €HEprisi 3B’S3Ky JOpIBHIOE pPOOOTI, M0 BHUTpayeHa Ha
pyHHYBaHHSI poOOYMX CEpeAOBHUIL. 3arajioM poOOTa Ha PYHHYBaHHS IPYHTY JOPIBHIOE EHEpTii
3B’S13Ky MK YaCTHHAMHM 3pyHHOBAHOTO IPYHTY 1 €HEprii, 0 3aTpadyeHi Ha 3aJUIIKOBI Aedopmaltii B
3pyHHOBAHOMY IPYHTI 1 IIUIHKY.

OTtpumaHi BUKIJIQAKH, K1 OUTBII PO3IINPEHO HABEIEHO y BiNOBITHUX CTATTAX JO3BOJISIOTH
CTBOPIOBATH HOBI po0OOYl OpPraHM Ta MAIIUHM IS 3€MIITHHX POOIT, SIKi MarOTh 3HAYHO HUKIY
CHEPrOEMHICTh Ta BHILY MUTOMY HPOXYKTHBHICTH, HDXK iCHYIOUI 3apyOikHI 3pa3ku. Po3poOka Ta
BIPOBADKCHHST 3€MJICPUITHOT TEXHIKHM, sKa peajizye BHCOKI IIBHUIKOCTI B3aeMOJii poOOYOro
IHCTpYMEHTY 3 poOOUYMM CEpeOBHUIIEM MOKE 3HAYHO CKOPOTUTHU COOIBAPTICTh 3aMIIEPUMHUX pOOIT
10 MOYKE€ 3HU3UTH JOJIaTKOB1 BUTPATH MPH OYTIBHHUIITBI OY/IIBEIb 1 CIIOPYI.
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3HE3APAXEHHA BOJHUX OB’€KTIB 3A IOIIOMOI"OO HAHOYACTHUHOK MIAI
K.51. Apxunuyk!, T.A. lonuosa 2

"’Hanionanpuuii Texniunuii Yaisepcuter Yikpainu «Kuiscekuii Ilonmitexniunuii [acturyt
imeHi Iropst Cikopcbkoro» ham.sok.min @ gmail.com

3He3apakeHHs BOAHUX 00 €KTIB € 000B’A3KOBUM KPOKOM TP HAJ3BUYAWHUX CUTyalisdx. Y
I[bOMY CEHCl HAaHOYAaCTUHKM MiJl TNPUBEPHYIM 3HA4YHY YyBary uepe3 iX YHIKaJbHI XIMIYHI
BIIACTHBOCTI, a caMme: KaTaJliTU4Hi, ONTUYHI, eIeKTPUYHI, sIKi O TOTO K HEBAPTICHI Ta BOJOJIIOThH
3HE3apaXyrouolo Ji€0. Bxke Bi1oMo, 1110 HAHOYACTUHKH MiJll MalOTh BUPaXXeHY aHTHOaKTepialbHy
JiI0  BIIHOCHO TpaMIIO3UTHBHHUX Ta TpaMHEratuBHUX OakTepiil. OTxe, € HaA3BUYANHO
MEPCIEKTUBHAM JOCITIUKEHHSI TPOIECY CHHTE3y HAHOYACTWHOK Mili Ta 1X BUKOPUCTAHHS JUIS
3HE3apaKEHHs BOJHUX PO3YHMHIB PI3HOTO MOXOKEHHS. METOI0 MEepIIoro eTamy A0CHiPKeHHs 0yI1o
BIIMPAIIOBaHHS CUHTE3y HAHOYACTHHOK MiJI aMiaqyHO-TiIPa3UTHUM CIIOCOOOM.

Jliss BCTaHOBIIGHHS PALliOHAJBHUX YMOB CHHTE3y HAHOYACTHMHOK Miai OyJ0o HpoBeneHO
HU3KY EKCIEPHMEHTIB, B SIKUX BapllOBaJM KOHIIEHTpalli€elo peareHTiB, pH, temmeparyporo Ta
TpUBAJICTIO Tporecy. Po3unHu HOHIB KympyMmy TOTyBalld 3 HpPEKypcopy Kynpymy cyibdaty 3
konnentpanismu 0,1-1,0 M. [lani g0 nmMx poO3YMHIB J0JIaBajid KOHIIEHTPOBAHOTO amiaky 0
YTBOpEHHs aMiauHOro kommiekcy Kympymy [Cu(NHsz)s]**. ITicis 1poro B OTPUMAHOMY PO3YHMHI
po3unHsM neTuaTpuMmeruiaamonito opomin (CTAB) 1 BHOCHIM po3paxoBaHy KUTbKICTh BITHOBHUKA
rigpasuH rigpaty NoHs'H2O (cmiBBigHOmeEeHHsIM Miai a0 riapazuny 1 mo 30). CuHTe3 MpoBOIMIN
npu HarpiBauHi 10 Temmnepatypu 60 °C Ta inTencuBHOMY HepemimryBanHi npotarom 30 xB. Takum
YUHOM OyJ0 OTPHUMAHO CYCIIEH31I0 HAHOYACTMHOK Miji, fKi LEHTPU(YTYBaIMU Uil PO3IUIECHHS
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tBepaoi (asm Bim piakoi. [docmimkeHHs (a3zoBOro cKiIagy OIEPKAHOTO OCAAy TMPOBOIUIH
mudpakmitHuMu MetogamMu aHamizy. Ha pucynky 1 mpencraBieHo audpakTorpamy OTPUMAHOTO
ocamy.
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Puc. 1. lndppakrorpama oTpuMaHUX HAHOYACTHHOK MiJli aMia4yHO-TiAPa3UTHUM CIIOCOOOM

AHani3 gudpakTorpaMu nokasye, o OTpUMaHo YUCTy ¢a3y Mijii 3 po3MipamMu KpUCTATITIB
25 HM, SKi 1aJi B TOJANBIIOMY OYAyTh TOCIIKEH] Ha 3HE3apa)KyloUi BIIACTHBOCTI.

OYMILEHHS [IPOMUCJIOBUX CTIUHMX BOJI 3A JIOITIOMOI'OI0 ®OTOKATAJII3ATOPA
TUTAH (IV) OKCUJTY TIO,

A.B. Crenanosal, .M. IBanenko?

I"2National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute"
annstepl 1 @gmail.com

Ha cporonuimHiil geHp npoOieMa OYMILEHHS 1 TOBTOPHOI'O BUKOPUCTAHHS MPOMHUCIOBUX
CTIYHUX BOJ| 3aJIMIIAETHCS aKTyaJbHOIO. 3araciB CBITOBOTO OKEaHy HE BHCTAa4ya€ Ha BCl MOTpeOU
JIIOICTBA, TOMY IOCTa€ MUTAHHS BIPOBAPKEHHS HOBUX, OUIbII €(EKTUBHUX METOIB OYHMILIEHHS
BOJIN.

OcranHi A0cmiKeHHs (OTOKATaIi3aToOpiB B MpOIecaX OYMIIEHHS MPOMHUCIOBUX CTIUHUX
BOJA IiJ Ji€l0 yIbpadioieTOBOrO ONPOMIHEHHSI IOKa3ajiu, L0 L€ NEepCHeKTHBHA METOJUKa
PO3KJIaJlaHHA OpPraHIYHMX 3a0pyIHMKIB 0€3 OTpUMAaHHS IIKIJUIMBUX MOOIYHUX MpOAyKTiB. Llei
METOJ MOXKHa PO3TIISAAATH SK OJWH 13 HAHMPOTPECUBHIMINX TMPOIECIB OKWUCHEHHS 3aBISKH PSIY
nepeBar, a came: MOXJIMBOCTI BUKOPUCTAHHS MOJIEKYJIIPHOTO KHMCHIO SIK OKMCHHKA Ta 3arajbHid
MiHepasizamii 3a0pyaHuKIB, TOOTO iX NEpEeTBOPEHHIO B PEUYOBHUHHU, IO € OE3MeYHUMH JUIs
HaBKOJIMIIHBOTO cepuaoBuina. @DoTokarami3 3aCHOBaHMM Ha B3a€MOJIl HaAMiBIPOBIAHUKOBUX
MaTepiaiB 1 CBITA. [7nes BUKOPUCTaHHS €HEprii COHSYHOIO CBITJA, SIK pecypca Ui OYMILEHHS
HaBKOJIMIIHBOT'O CEPUIOBHUIIIA, € 1/I€aTbHUM 1 HEPCIEKTUBHUM METO/IOM.

EdexTuBHicTh doTOKaTAMITHUHUX MatepianiB, Takux sk TUTaHy(IV) oxcun (TiO2), mist
3HUIICHHS OPTaHIYHMUX 3a0pyIHUKIB MOBITPs 1 BOAM NocaiakyeTbes nmoHan 30 pokis. TiO2 mupoko
BUKOPHUCTOBYEThCS SIK (POTOKATaNI3aTOP 3aBJSKH CBOIM BJIACTHBOCTSIM, SIKI BKJIIOYAIOTh XIMIUHY
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CTIMKICTh, ONTHYHY TIPO30PICTh, BUCOKMN TOKAa3HUK 3aJOMJICHHS, HHU3bKY BapTiCTh 1
HETOKCHUYHICTb.

EdextuBnicTh  ¢doTOKaTamiTHUHOT  Ne3WH(EKIiT  MOSCHIOETHCS  OKHCHIOBAIBHHUM
pyHHYBaHHSM, 10 BUKJIMKAIOTHCSA PEAKIiHHMMH TaKMMHM CTOJyKaMH KucHio, sk O, H,02 i HO'".
Li panukanu yTBOPIOIOTHCS Ha moBepxHi TiOz mpu ompomiHeHHI (OTOHAMH 3 €HEpri€ro, OiuIbIIe
HIMPUHU 3a00pOHEHO0] 30HU. TakuM YHMHOM, €JEKTPOHU 30YKYIOTHCA 1 MepeXosaTh Bl BaJeHTHOT
30HM B 30HY IIPOBIJHOCTi, CTBOPIOIOYM THM CaMHM €JeKTpoHHY nipky. 3 gmipok (h*) i
rigpokcwibHuX paaukainiB (OH"), yTBopeHHMX B BaJICHTHIN 30HI, 1 €JIEKTPOHIB CYNEPOKCHIHHUX
anioHiB (0O:), mO TEHEPYIOThCS B 30HI NPOBIAHOCTI, ompomiHeHui QoTokaramizarop TiO2
pO3KJIajlae 1 MiHEpai3ye OpraHidyHi CIOJIYKH 3a JOTOMOIOI psIy peakiliii OKHCICHHS 3
YTBOPEHHSM ByTJeKucioro rasy [1].

Mexanizm yrBoperHs paaukaiiB (OH' 1 O2") MoxHa onrcaTy TAKUMH PIBHIHHSMH:

TiO2 + hv - TiO; (¢” 3[1+h*3B);
TiO (¢ 3[1+h™3B)—TiO> (pexkomOiHaIis);
TiO2 (h*3B) + OH" —TiO; + OH";
TiO2 (e 3I1)+ O2— TiO2+ 07" [2].

TiO2 B mpuposai icHye y BUTIISAAI TPhOX HOJTIMOpPHUX Momudikamii: aHatasy, pyTuiIy i
OpykiTy. Sk mpaBuio B (hoTOKaTAaNi31 BAKOPUCTOBYIOTh PYTHIIBHY 1 aHaTa3Hy Moau(iKarii.

TiO2 anarasnoi Moamdikamii AEMOHCTPYe Kpamy (OTOAKTIBHICTH cepell TphOX
noniMopdiB TiO,. Anara3Ha ¢a3za Mae moraHy TEPMOCTIMKICTh 1 MEPETBOPIOETHCS B OLIBII
cTabinpHy pyTUiabHy hopmy 3a temmeparypu Big 400 mo 500°C, mo CympoBOIKYETHCS CYTTEBUM
3MEHIIEHHSAM (OTOAKTUBHOCTI, ke oOMexye 3actocyBaHHs TiO2 B LbOMYy Jiama3oHi TeMIeparyp.
Tomy crabimizaiiss aHata3Hoi (a3u 3a BHUCOKOI TEMIEpaTypu € OJHIEI0 3 KIIOYOBHX MpoOiieM
HIMPOKOTO BIpoBapkeHHs 1102 B MPOMUCIOBI IPOIlECH BOJOOUMIIEHHS [3].

Po3pobiieni Ha gaHWit Yac TEXHOJIOTI{ BKIIOYAIOTH MiArOTOBKY I'yCTHUX MOPYBATUX ILTIBOK
TiO, abo MOKPUTTIB, WO OTPUMYIOTBCS 32 JOMOIOI0 TaKUX METOAB SK 30Jb-T€lb,
riIpOTEepMaNbHUN, PEaKTHBHUN, METOJ| PO3NWJICHHS, XIMIYHE OCA/DKEHHS NapiB, IMITYJIBCHO-
Ja3epHe OCaIKEHHS TOUIO.
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HATIIPSIMKU BUKOPUCTAHHS ITPUPOJHOI CATIOHITOBOI T'JIMHU

A.L Anexcux!, T.A. JlonnosaZ, O.1. SAnymescbka’

Hanionansnuii Texniunuii yaisepcuter Ykpainu «KuiBchbKkuii momitexHivHuii iHCTHTYT iMeHi
Iropst Cikopcbkoroy aleksyk.al@ gmail.com

OcTaHHIM YacoM CamloHITOBI TIWHU CTAalOTh Bce OiMbIN 3aTpeOyBaHHI Y HapOAHOMY
rOCIO/IapCTBI, 110 0OYMOBJIEHO YHIKaJbHUMU BJIACTUBOCTSIMH LIUX MPUPOAHUX MaTepiaiiB, a came
iX BHCOKOIO aJCOpOIiifHOI0O Ta 10HOOOMIHHOIO €MHICTIO, 0araTOKOMIIOHEHTHHUM CKJIaJIOM,
[1apyBaTOI CTPYKTYPOIO.
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B Vkpaini Bimomi ofHI 3 HAHOUTBIIMX POJIOBUIN CAMOHITOBUX TJIMH Y MiBHIYHIA YaCcTHHI
XMenpHUIIBKOT 00sacTi. CanmoHiTOBI mopoau BapBapoBCHKOTO pOAOBHINA € €KOJIOTIYHO YHCTOIO
MiHEpaJIbHO CHPOBUHOW. JlOCTiDKEHHS BYCHHX JOBeIH [l], 110 BBEOEHHS CAMOHITY B Mill[aHI
JIEPHOBO-TIII30JIUCTI TPYHTH CYTTEBO MIJABUILYE POIIOYICTh KYKPYI3HW, OBca, mmeHuIl. lle
MOSICHIOETHCS TUM, L0 y MIIIAHUX I'PYHTAX HAABHUHN Ne(IIUT MarHito, BMICT SIKOTO B CAalloOHITI cArae
9% - 11%. BukopucTaHHs CalOHITOBUX TJIMH SK MPUPOJHOI MiHEPAIbHOI JOMIIIKH 10 IPYHTIB €
I[IJTKOM BUIIPABIAHUM Yepe3 Horo Oaratuii eleMeHTHUH cKkiajl (Kaiblliid, MarHii, Kkaii, 6op, HaTpii
Ta iH1m1). HaromicTh, HassBHICTh HEBHCOKOTO BiJICOTKOBOTO CITIBBITHOIICHHS] METAIIB y CAllOHITOBIM
rmuHi (FeaOs — 8,81 - 13,3%, FeO — 1,2 - 4,65%, TiO2 — 1,3%, CaO — 1,69 - 3,13%, MgO — 8,2 -
10,91%, K20 — 0,96 - 1,7%, Na,O — 0,06 - 2,88%) poOuTh ii BUKOPUCTAHHS JJIsi TOKPAIICHHS
OayaHcy MIKpO- 1 MAKpOEIIEMEHTIB y IPYHTI 3py4HUM 1 6e3neunum [1].

Icayroui mpoGiemu 30€peKEHHS JOBKLUISI Ta PO3pOOKH OE3BIAXITHUX TEXHOJOTIN
BUKOPUCTAHHS MPHPOTHUX PECYpPCiB IMOB’A3aHI 3 MOUIYKaMU €(PEKTUBHUX METOMAIB KOMILJICKCHOTO
iX BIATBOPEHHS, PO3POOKHM EKOJOTIYHUX ITIIXOJIB JO0 3aCTOCYBaHHS NPUPOJHHMX MaTepialliB B
TEXHOJIOTISIX.

Bimomo, mo cdepa 3acTocyBaHHsS CamOHITY SK COpOLIHHOTO MaTepially Ma€ LIUPOKi
MOJKJIMBOCTI, CallOHITOBY TJIMHY BUKOPUCTOBYIOTH JJISi J€TOKCHKAIll TEXHOTEHHO 1 pajialiiHO-
3a0pyJHEHUX TPYHTIB, OYMINEHHS MOJOKA, MOJOYHUX MPOAYKTIB Ta I1HIIMX PIOKAX XapYOBHUX
NPOAYKTIB BiJ COJIEH BaKKHX METANIB 1 PaJiOHYKIiAiB, K 3aci0 ais 30UTbIICHHS TEPMiHY
30epiraHHs KOPEHEIUIONIB Ta B IHIIMX ramy3sx [2]. EKOHOMIYHO BUTIAHMM € BUKOPHUCTaHHS
CAIlOHITY B TEXHOJIOT1i KOMOIKOPMIB SIK IPUPOAHIX MPEMIKCIB 1 MikpocopOeHTiB. CarmoHiTOM MOKHA
3amiauTd 20 - 30% BHUKOPUCTOBYBAHOTO MPEMIKCY B TEXHOJOTIi OJep>KaHHS 30allaHCOBaHMX
KOpPMIB, @ MIKpPOCOPOCHTH MOXXHA 3aMIHHTH TOBHICTIO. TakuM 4YHHOM, PE3yJabTaTOM J100aBKU
CamoHITOBOr0 OOpoIIHAa B KOMOIKOPMH JJIsl TBAPHH € ICTOTHE 3HIKCHHS BHTPAT Ha iX BiJTrOiBIIIO
IpHU TapaHTOBAaHOMY IOJIMIIEHHI TMOKAa3HUKIB MPOIYKTHBHOCTI Ta SKOCTI MPOAYKIi, a TaKOX
30epekeHHsl 1 paliOHaJlbHE BHUKOPUCTAHHS POJIOYMX 3EMENbHHUX Yrifb, 5Ki, Oe3yMOBHO, €
HaI[lOHAJILHUM CKapOoMm.

Bimomo, mro mapyBari CHIIKaTH, BHACHIIJOK BEIUKOi €MHOCTI KaTiIOHHOTO OOMiHY Ta
BHUCOKOI CEJIEKTMBHOI aKTMBHOCTI JIO 10HIB BEJIMKMX PO3MIpIB, € MEPCHEKTUBHUMHU MPUPOJHUMU
copOeHTaMu JJis OUMIICHHs CTIYHUX BOJ BiJl 10HIB aMOHIIO 1 Kajilo, paJl0aKTUBHHUX BOJ, a TaKOX
CTIYHUX BOJ MPOMUCIOBHX MIAMPUEMCTB BiJ 10HIB BOXKHUX MeTaliB (10HM CBHHIIO, CTPOHIIIIO,
KaJMilo, paJll0aKTUBHOTO L€31l0 Ta 1HII), SKi MOTPAIUISIOYM y MOBEPXHEBI BOAM B MOAAIBIIOMY
MPU3BOAATH 10 HEMHHYYOIO 3a0pyJHEHHS BOJOIM 1 IPYHTIB HaBKOJIO HUX. 3apa)K€HHS IPYHTIB
MO’KE€ MaTH KaTacTpogiuHi HACIIAKH JUIs 3[0pOBOT0 iCHyBaHHs OioleHo3iB [3].

3aBASKM  TPUCYTHOCTI B CalOHITI  PIAKICHUX  €JIEMEHTIB, WOro IMOYHHAIOTH
BUKOPHUCTOBYBATH SIK COpOEHT y (apmakosiorii. ['epmaniii, sIKM MICTUTBCS y MIKPOKIJIBKOCTSAX B
CaroHITOBIN TJIMHI, 3JaTHUNA PEryJIOBaTH BCl KIJIAllaHHI CUCTEMM TPaBJICHHS, MEPUCTAJIbTHKHU 1
BEHO3HOI CHCTEMH, a 30JI0TO 1 IUIaTHHA, II0 MPUCYTHI B KOJOigHOI (hopMi, BUKOHYIOTH POJIb
OaxktepuuuaiB [3]. BicMyT aie sk areHT NmpoTu 3AYyTTS 1 Alapei, YTBOPIOE IUIIBKY Ha MOBEpPXHI
CTPaBOXOJy, sIKa 3aXMILAE WOTO BiA MOJApa3HEeHb. XPOM, BMICT SIKOTO 3HaXOIUThCs B Mexax 0,05 -
0,08%, BHUKOHye Ba)XJMBY pOJIb B KpPOBOTBOPHMX IIpolecax 1 NpUHMaEe ydacTb B CHCTEMI
depmenTaii, B mporecax oOMiHy TJIIOKO3U. Takoxk Bxe JOBEACHO MOIJIMBICTH BHUKOPHCTAHHS
CANoHITY SIK OCHOBM JJII €HTEPOCOPOEHTIB, MPU3HAUYECHUX Ui BUAUIEHHS 3 OpPraHi3My JIIOJUHU
cojiel BaXKKHMX METajiB, PaJIOHYKIIIIB Ta MATOI€HHUX MIKPOOPTaHi3MiB (BIpYCiB IMOJIIOMIENITY,
renaTuTy A, KHIIKOBOI MAJIMYKH, CTa(IIOKOKY, Ta THIITHX).

OTxe, BpaxOBYIOUHM BUILE HaBeJICHE CJIi/1 3a3HAYUTH, 1110 BUKOPUCTAHHS CAMlOHITY B Pi3HUX
rajy3six HapOJHOTO rOCIOAApCTBA € AYXKE €KOJOTIYHUM, paliOHAJIbHUM 1 MEPCHEeKTUBHUM uepe3
HOro yHIKaTbHHH CKJIaJ, BUCOKI 10HOOOMIHHI Ta cOpOIilHI BIACTUBOCTI, TPOCTOTY 1 JCUIEBU3HY
BHJIOOYTKY.
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KATAJIITUYHA AKTUBHICTh HEPBOHUX IIJIAMIB
A.O. ®equenxo!, .M. Bpuuenko?, I.M. Ianenko®
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irinaivanenko @hotmail.com

YepBoHUIl 1IU1aM € BIJXOJOM, 110 YTBOPIOETHCS Y BEIMKHX KUIBKOCTSIX Ha BUPOOHMIITBAX
AIIOMIHIIO 13 OOKCHUTOBUX pyd. YXe B HAWOMMKIOMY MailOyTHbOMY YHCIO BiIXOMIB Y BUTJISAIL
YepBOHOTO IIIaMy B CBITI HaOau3uThess 10 120 maH. ToH. Bimomo, mo ioro XiMiuHHUN CKiIaj
BapilOEThCS 3aJICKHO BIJ CKJIamy 1 BIACTHBOCTEW BHXIJHOTO IPHPOTHOTO OOKCHUTY, SIKUH
BUJIYTOBYIOTh Ha BUPOOHUITBI. B OCHOBHOMY BiH MICTUTbH JOMIIIKH OKCHIIB METaIIB, IPHUIOMY,
YEepBOHUH KOJIIp BHKJIMKAHUI caMe MPUCYTHICTIO B HBOMY OKCHIY 3ajli3a, 10 CTaHOBHUTH A0 60%
BiJl 3arajlbHOI Macu 4YepBOHOIo HuIamMy. TakoX B HbOMY MICTUTBCS J€iKa KUIBKICTb OKCUIY
kpemuio (IV), 3anuImkoBOro amoMiHIIO, OKCHAY TUTaHy Tomo. HasBHICTE okcumiB ¢epymy y
CKJIaJi YepBOHUX IIJaMiB JI03BOJISIE MPOrHO3YBATU HASBHICTh B HUX KaTAJITHYHOI aKTUBHOCTI B
peakuiax OKHUCHO-BiAHOBHOro Tumy. Came JOCHIPKEHHS KaTaliTUYHOI aKTUBHOCTI YEpBOHHUX
IUIaMiB B MOJEJbHIM peakuii rifgpoiizy Ooporiapuay HaTpiio cTano 00’€KTOM MpPeICTaBICHOIO
JIOCIIIKEHHS.

KaraniTuuHy aKTUBHICTh YEPBOHOTO IIIJIJaMy BUBYAJIM B MOJIENIbHIN KaTaJIITUYHIM OKHCHO-
BIIHOBHIN piauHHOGMa3HIM peakuii rigpoiizy Ooporigpuy HaTpilo, sfKa MOKJIaJeHa B poOoTy
O0pOTiAPUIHUX MATUBHUX KoMipoK. s uporo 0,05 r yepBoHOrO HI1aMy NPUBOAMIOCH B KOHTAKT 3
pO34MHOM GOPOTiApUIY HATpilo KoHIEHTparii 1 Momb/aM® 3a kiMHaTHOI TemmepaTypu. O6’em
BOJIHIO,BUIIIEHOT'O BHACIIZOK TiAPOJi3y OOpOriipuay HaTpito, (hIKCyBaBCsl BOJIIOMOMETPUYHUM
METOOM MPOTATOM KiJTBKOX TOJIUH. Pe3ynpTaTn 1IbOr0 eKCIIepuMEeHTY IpecTaBieHi Ha Puc. 1.
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Puc. 1. 3anexnicTs 00’€My BHAiIEHOr0 BOJHIO Bil TpUBaJIocTi peakuii rixpoJsizy NaBH4
3a KIMHATHOI TeMIepaTypu
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Sk BuaHO 3 puc. 1, 3a W’ATAECAT XBWIMH IMPOLECY TiApoiizy Ooporiapuay 3a KiMHaTHOI
TemmepaTypu 0e3 KaTamizaTopa BuigeTbea 230 cM® BoAHIO. Y TIPUCYTHOCTI KaTali3aTopy —
YEpPBOHOTO IUIAMY TaKa)K KUIBKICTh BOJHIO BUIUISETHCS 32 MEHIIMHA nepion vacy: 3a 40 XBHUIMH.
ToOTo mpoMUCIOBHIA BifXiJ — YEPBOHUH IUIaM MPOSBISE TEBHY, XO4 1 HE JIOCUTh BHCOKY 3a
KIMHATHOI TEeMIIEpaTypH, KaTATITUYHY aKTUBHICTh B LIbOMY TPOLIECI.

[TepcneKTHBO0 MPEACTaBICHOTO JOCIIKEHHS Oy/ie TONIYK ONTUMAIILHOI TEMIIepaTypu Ta
METOJIIB O0OpOOKHM 4YEepBOHUX NUIaMIB JUIs 3a0e3leyeHHs iX SKOMOora BHINOI KaTaliTUYHOI
AKTUBHOCTI B TPOIIEC] T1APOITI3y OOporiapuIy HATPIFO.

COPEHIIZHO—KATAHITHqHA AKTUBHICTbD Ti02-ZnO HAHOKOMIIO3UTIB
A.B. KacbkoBal, T.A. lonunosa?

’Hanionanpnuii Texuiunmii yaisepcurer Ykpainu «KuiBchKuii MomiTeXHiYHMI IHCTUTYT iMeHi
Irops Cixopcbkoroy» kaskova.a00@ gmail.com

3axuCT BOAHMUX OO’€KTIB IOCTAE MEPIIOUYEPrOBOI0 33/1a4€l0 OXOPOHH HABKOJIHMIIHBOTO
CepeIOBUINa, 1110, B TMEPIIy Yepry, MOYMHAETHCS 3 OUMIICHHS CTIYHUX BOJ IEpe] CKUAOM iX B
kaHamizanito. CTi4HI BOAM XapaKTEePU3YyIOThCS IIUPOKUM PIZHOMAHITTSIM 32 CIIEKTPOM MOJIOTAHTIB,
cepen AKMX HaiOinbI HeOakxaHnMU € OapBHHUKH. [ BUITy4eHHs OapBHUKIB, KOHIICHTPAIIl SIKUX
KOJMBAIOThCA y aiama3oHi 1-10 Mr/nM°, HaHOLIbII MEPCIECKTUBHUM € METOJ] T'€TEPOreHHOTO
dorokaranizy. Sk Qorokaramizarop, 3a3Buyaii, BUKOPUCTOBYIOTH TiO2. 3 METOIO MOCHICHHS
dotokaramiTuunux Biaactuocteil ynctuil TiO2 MoandikyroTh a00 CTBOPIOIOTH HAHOKOMITO3UTH Ha
fioro ocHoBi. Cepen MoandikatopiB BUKOPUCTOBYIOTH INMPOKHUN CIIEKTP OKCHJIB METaJiB Ta
MetaniB. OTxe, METO0 POOOTH OYyIO AOCHIIKEHHS COpOLiHHO-(OTOKATATITUYHOT aKTUBHOCTI
HAaHOHKOMITO3UTIB Ha OCHOBI KomepiiitHoro TiO; mo BiIHOMIEHHIO A0 KaTiOHHUX OapBHUKIB (Ha
IPUKIIA1 METUIICHOBOTO CUHBOTO).

Hanokxomnosutu Ha ocHoBi TiO2 Ta ZnO Oyn0 CHMHTE30BaHO METOAOM IMPOCOYEHHS], B
pe3yabTati skoro Oyno oTpumaHo 4 3pa3ku ¢orokaranizaTtopiB 3 Bmictom ZnO 2, 5, 10 Ta
15 % mac. CopOuiiiHo-poTOoKaTANITUYHI XAPAKTEPUCTUKH JOCIIKYBAJIM 32 METOJUKOIO, W10
HaBezieHa B (Kutuzova A.S., 2019). Otpumani pe3ynbTaTH HaBe€HO HA PUCYHKY |, 3 IKOTO MOXKHA
0auuTH 10 COpOLIHI BIACTUBOCTI 3HAXOASATHCS HAa OAHAKOBOMY piBHI, a ()OTO KaTalITU4HI —
HOTIPLIYIOThCS.

Puc. 1. Ctyninb BWIy4eHHs] KATIOHHOT0 0ApBHUKA (METHJIEHOBOI0 CHHbOI'0) 3 BOJAHUX
PO34MHIB OTPMMAaHMMHM 3pa3kaMu HAHOKOMNO3UTIB TiO2-ZnO y nopiBHsIHHI 3 KOMepUiiiHUM
TiO2
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Hamu panime Oyno TmoOKa3aHO — COpOLIHHO-(OTOKATAMITHYHI  BIACTUBOCTI  LHX
HaHOKOMITO3HTIB /10 aHIOHHUX OapBHUKIB, sIKI MaJd 3HAYHO Kpallll BJACTUBOCTI Y MOPIBHSHHI 13
gyuctuM TiO2. YV gaHoMy BHINIAAKY cHocTepiraerbcsi 00OpoTHA 3ajexHIcTh. OTXe, MOXXKHA
CTBEpI)KYBaTH, 10 MoOAMQIKAIlsd I[TMHKOM CIPHUAE€ BUIYYEHHIO aHIOHHUX OapBHUKIB, a HeE
KaTiOHHUX. [lmaHyeTbcs NPOBENEHHS NOAAIBIIMX JOCHIIKEHb Ui 3’ICYBaHHA MEXaHi3MIiB Ta
MPUYMH BUHAHIEHOTO (aKTYy.

JITEPATYPA
1. Kutuzova A.S., Dontsova T.A. Characterization and properties of TiO2-SnO2
nanocomposites, obtained by hydrolysis method // Applied Nanoscience, 2019,
doi:10.1007/s13204-018-0754-4.

PALIIOHAJILHE BUKOPUCTAHHSI ITIPUPOJIHUX PECYPCIB I11J] YAC PEKOHCTPVYKIIII
OUYMCHUX CIIOPY ]I KAHAJIIBALII

SI.B. Mociituyk!, A.B. Mociiiuyk?

MucruTyT Boanux mpo6nem i Meiopanii HalioHansHOT akaseMii arpapHuX HayK YKpaiHu
y.mosiichuk @ gmail.com
*KuiBchKUil HalliOHAIBHUI YHiBEpCHTET OYIIBHULTBA Ta apXiTEKTypH
andryshka2098 @ gmail.com

JUis focsirHeHHs 1iiei cranoro po3BUTKy Ha nepiol 10 2030 poky, NpUHHATUX CBITOBUMHU
migepamu Ha Camiti OOH y Bepecni 2015 poky, Haa3BHYailHO BaKIMBO T'apMOHI3YBaTH TpPH
OCHOBHI B3a€MOIIOB'SI3aH1 €JI€MEHTH: €KOHOMIYHE 3POCTaHHsI, COLAJIbHY IHTETpalil0 Ta OXOPOHY
HABKOJIMIIHBOTO CepeloBUINa. MOXIMBUAM MUISXOM JOCSTHEHHS MOCTABJICHUX MiJeH y ramysi
BOJIONPOBIIHO-KAHAMI3allIHHOTO  TOCIOAAPCTBA €  BUKOPUCTAHHS  Cy4YacHHUX  OyaAiBEeJIbHHUX
TEXHOJIOT1! MPU PEKOHCTPYKIIIi OYMCHUX CIIOPYJ KaHaIi3alii.

CranoM Ha 2017 pik o6cAr CKUHYTHX CTOKiB y BofoiiMu Ykpainu ckianae 4688 MIH.M°.
3a odimiitHumMu manumu Jumie 6,2% MNpoxXoasaTh JOOYMINEHHS, a 67% Bia 3araJbHOi KUIBKOCTI
CKMHYTHX CTIYHMX BOJ NpHIAJa€ Ha MPOMHUCIOBI MiJNPUEMCTBA: MiIANPUEMCTBA C/T 3aliMarOTh
TPETe MiCIe 3a CKUJIOM 3a0pyAHEHMX CTOKIB MICIS MIAIPUEMCTB YOPHOI METalyprii Ta XIMIYHOI
MPOMHCIIOBOCTI. 3a3HAauyeHl IMOKA3HUKU MIATBEP/DKYIOTh BAaroMiCTh YJOCKOHAJEHHSI TEXHOJOT{
JOOYHIIEHHS CTIYHMX BOJ HAa YCTaHOBKax 3 OiopeakTopaMH Ta KOHTAKTHO-TPOSICHIOBAJIbHUMHU
¢binbTpaMH Ta BBEJECHHS CIOPYJ y ICHYIOYl TEXHOJOIIYHI CXEMH OYMILEHHS Ha IMiJIPUEMCTBAX
arponpomuciioBoro komiuiekcy (AIIK). 3anpornonoBany ycTaHOBKY OyJI0 BUBYEHO 1 3aIIaTEHTOBAHO
y IHcTuTyTi BogHux npobiem 1 meniopanii HAAH (Xopyxwuit I1.21., Mociituyk S.b., 2018).

JlocniakeHHs MoKa3aliu, 0 JOCSIITH PO3PaxyHKOBHUX MMOKAa3HUKIB OYMILEHHS CTIYHUX BOJ
MOXJIMBO TiJ Yac PEKOHCTPYKLIl 13 MaKCUMaJbHUM 3aCTOCYBAaHHSAM ICHYIOUMX CIOpYA Ta
BIIPOBA/DKEHHSIM CyYaCHHX TEXHOJIOTIH HE JIMINE Y MPOILECH OYMIICHHS CTIYHHX BOJ, ajle i Mpu
BUKOPUCTaHHI ~TEXHOJOTIH OyAIBEIbHOrO BHUPOOHUIITBA, IO BIAMOBINAIOTH  MEPEIOBUM
JOCATHEHHSIM HAayKM Ta TE€XHIKK. TakuM 4MHOM, MiJl Yac PEKOHCTPYKIIi JIIOYMX OYMCHUX CHOPYI
MO>KJIMBO MaKCHUMaJIbHO BHKOPHCTOBYBATH ICHYIOYI TE€XHOJIOTIUHI KOHCTPYKIii, abo 3AiliicHIOBaTH
OYIIBHHIITBO 3 HU3bKMMH KalliTATbHUMHU BUTpaTaMH.

ExcrniepTu3a KOHCTPYKIIIM OYMCHUX CIOPYZ MOKaszala, o Ui iX CHOPYKEHHS 3a3BUYai
BUKOpUCTOBYBaiM OetoH Baxkkuii M200 (B15), M300 (B22,5), Oeron nerkuii M75 (BS),
apmatypny ctainb Al, AlIll, AIV i 1.1., a nmepeBakHa iX OUIBLIICTH MOOYIOBaHO 1 3alyIIEHO B
exkcrutyatarito 'y 1970-1990 pp. BiamoBimHO 10 TEXHIYHUX 3BITIB NPO OOCTEKEHHS CTaHY
Oy/iBeTbHUX KOHCTPYKIIH OIBIIICT 3 HUX MaroTh A€(PEKTH Ta MOMIKOMKEHHS, 10 MOXYTh
3HM3UTH JOBrOBIYHICTh KOHCTPYKLiN (puc. 1). Oxpemi aeeKxTH CIpUUYMHEHI arpecuBHICTIO Mii
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CTIYHUX BOJ NMPHU3BOJATH 10 HE33JOBUIHHOIO CTaHY CIOPYA Ta YHEMOKJIHMBIIOIOTH IX MOJAJIBIIY
eKCIUTyaTarito.

Puc. 1. Cran OyaiBeJIbHMX KOHCTPYKUIH Ai0YHX MiCbKMX OYMCHHUX CIIOPY/

OaHuM 3 ONTHUMANBHUX METOJIB BUPIIIEHHS MNPOOJIEMH € 3aCTOCYBaHHS IMOJTIMEPHUX
KOMIIO3UIIHHMX MarepiajiB Ta IHHOBAIMHUX OYIIBENBHUX CyMIIIEH TMpPH PEKOHCTPYKIT
KOHCTPYKTUBHUX elleMeHTiB. Ha choro/iHi BUKOPUCTAaHHSA MOJIMEPHUX MaTepialiB y TEXHOIOTIYHUX
pe3epByapax € ONTHUMAIBHOI 3aMIHOIO Ta 3a/J0BOJIBHSE BHMOTaM HH3BKHX TPAHCIIOPTHHX Ta
OyIiBEIbHO-MOHTAXHUX BUTPAT.

[Tin 9ac ymOCKOHAJICHHSI TEXHOJIOTI] OYUIICHHS CTIYHUX BOJ MOXJIMBO BUKOPHCTOBYBATH
OeTOHHI pe3epByapH 1 KpiMUTH A0 HUX TOTOBI MPUBO3HI MOJIMEpHI JUCTU (pHC. 2), T0AATKOBOIO
MEePEeBaror0 BUKOPHUCTAHHS SKUX € 3a0€3MEUCHHS IMIIBUIICHUX T1IPOi30JAIIHHUX BIACTHBOCTEH
CHOPYI.

Puc. 2. MoHTa:k noJjiiMepHMX KOHCTPYKUii B iCHyI0UHX 0€TOHHHUX CTIHKAX OYMCHMX CIIOPY/
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BukopucTaHHs yCTaHOBKM JOOYMILEHHS CTIYHHX BOJ 3 010peakTopoM 1 KOHTAaKTHO-
MPOSICHIOBAJIBHUM ~ (QIJIBTPOM TMiJT Yac PEKOHCTPYKII OYHCHUX CHOPYJ 3aMKHEHHX CHCTEM
BojonoctayanHs Ha mignpueMctBax AITK mo3Bossie:

- JOCATTH HOPMATHUBHUX T[OKAa3HHKIB OYMIIEHHS HE JHIIe JIg CKHAY Y
puborocrnonapcbKy BOJONWMY, a 1 JUii TIOBTOPHOTO BHKOPUCTAHHS Ha TEXHOJOTIYHI Il
MiJIPUEMCTBA Ta 3POIICHHS;

- 3MEHIIUTH BOJOCIIOKMBAHHS CBIXKOI PiUKOBO1 200 apTe3iaHChKOi BOJIM;

- 3MEHIIUTH  Oy[iBEeIbHO-€KCIUTyaTaliiHI ~ BUTpaTh Mig  d4ac  OyJIBHHUITBA,
PEKOHCTPYKIIIT Ta eKCIUTyaTallii O4YMCHUX CIIOPYI,

- JIKBITyBaTH JAPEHAKHE HABAHTAKCHHS HA IIOBEPXHEBI Ta Mi3eMHI BOJIH;

- JOCATTH ONTUMAJIHLHOTO BUKOPHUCTAHHS 3eMEIbHUX PECypCiB 32 PaXyHOK 3MEHIIICHHS
OyIiBeJIbHUX TUIOII, SIKi 3aiMat0Th OYUCHI CITOPYIH.

KOMIIO3UTHHMI AJICOPBEHT JUIA BUWJIYYEHHSA ®EHOJTY
M.M. SAkumeuko!, A.B. Kypmira?, I.M. IBanenko®

1-3National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute"
irinaivanenko @hotmail.com

JoOpe BimomMo, MmO OAHUM 13 MOMMPEHMX 1 HANOUIBII IIKIATUBUX 3a0pyIHUKIB
HaBKOJIMIIHBOTO cepenoBuia € ¢eHon. PeHonm NpUCYTHIH B CTIYHMX BoJax HaPTOXIMIYHHX
MiIPUEMCTB, 3aBOJIIB OPTaHIYHOTO CHHTE3Y, JICOXIMIYHUX 3aBOIB, METAIyPriYHUX KOMOIHATIB Ta
0araThOX 1HIIMX MiAMPUEMCTB. BHACTIIOK IBOTO CHOTOJ/HI BCE YACTIillle MOXKHA 3yCTPITH (EHOT B
CKJIaJli BOJ IIOBEPXHEBUX JIXKEpell, a 3HAUUTh — OYMILEHHs BOAM BiJl (EHOIY € aKTyalbHOIO 337a4Yet0
MPHU TIATOTOBIII BOJM PI3HOTO MPU3HAYCHHS Ta JJIs OYMIICHHS CTiYHUX BoJ. Ha choromHimrHik
JIeHb, PO3pOOTEHI pi3HI TEXHONOTil O4YMIIEeHHS BOAUM BiA (eHoly, Taki SK eKCTpakKilis,
BUIIApPIOBAaHHS, O30HYBaHHS, ajcopOuis Tomo. Bu3zHaHuM eQeKTUBHUM CHOCOOOM SIBISETHCA
copOl11isi aKTUBOBAHUM BYTJLISIM.

Meroro mpencraBiieHOi poboTH Oyma po3poOka 1 CHHTE3 HOBOTO KOMITO3UIIMHOTO
aIcopOEHTY Ha OCHOBI IPOMMCIIOBOTO aKTUBOBAHOI'O BYTLILJISL.

Jnst cunTe3y KOMIO3UTY akTHBOBaHOTO BYriuwisa 3 muHKY(Il) okcumom (ZnO/AC) 2,196 T
(0,01 Monp) aneraty HMHKY po3uuHsau B 60 cM® eTmnoBoro cnupty i mepemimysaiu npu 60°C
npotrsaroM 30 XBWIMH A7 OTpUMaHHs po3unHy A. Po3unH b oTpumyBanu pozuunenssm 2,520 r
(0,02 Monb) aurizpaTy MmaBaeBoi kKucaotH y 80 cM® eTHI0BOro cnupty i nepeminrysamu npu 50°C
npotsirom 30 xBuinuH. Po3umH B nmomaBamm 70 Temoro po3ynMHy A MO KparuisiX, MICHS YOro
MOCTYNMOBO JofaBanu 10 T akTUBOBAaHOTO BYruULISA 1 Oe3lmepepBHO MepeMillyBajd MpOTsIrom 1
roguad. OTpuMaHuid OUTUH 301 3 AKTHBOBAHMM BYTUUISAM BUTPUMYBAJIU MPOTATOM J00W,
BucyIyBanu 3a reMmneparypu 80°C Brponosx 10 rogun ta nmpoxkaprosanu mpu 400°C.

AZCopOIif0 MPOBOAMIM B CTaTHYHUX YMOBAaX 3 BHKOPHCTaHHSIM MOJEIHHOTO PO3YHUHY
denony BuxigHOi KonueHTpauii 3 MMoib/IM’, Ky BHM3HAYAIM OPOMiI-OPOMATHUM METOIOM,
BiOMpatoun mpobu yepe3 60, 120 xBunuH Ta micias 6 roguH aacop6Ouii. CtyniHe aacopOUiiHOro
BuIydeHHs (a, %) pospaxoByBamu 3a Qopmynor: a=((co-Cp)/co)*100. PesymbraTi 11BOTO
JNOCHDKEHHST Y BHIVISIAI TICTOrpaMU  3aJIeKHOCTI  aJICOPOIIITHOrO BWIIYYeHHS (EHONy BiJ
TPUBAJIOCTI Mpotiecy (t, min.) npeacTasieHi Ha puc. 1.
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Puc. 1. Ctyninb agcopOuiitHoro Bus1y4eHHsi peHoTy BUXiZTHMM aKTHBOBAHMM BYTiLisiM (AC)
TA CHHTE30BAHMM KOMIIO3UTOM B 3aJ1€KHOCTI BiJl TpMBAJIOCTI mpouecy aacopouii.

SIK BHITHO 3 PHCYHKY, CHHTE30BaHUH KOMIIO3HUTH MOKA3y€e BHILY aJCOPOLIiiHY 31aTHICTD B
MOPIBHSIHHI 3 BHUXIJHUM aKTHUBOBAHUM BYTUUIAM, IPUYOMY CTYIIHb aJCOPOIIHOTO BUITyYCHHS
(deHoy 30UTBIIYETHCS MPHU 301IBIIECHI Yacy KOHTAKTY JOCIIDKYBAHHX aICOPOCHTIB 3 MOJCIHLHUM
PO3UHHOM.

Hns xomnosutry ZnO/AC 3a TpuBanocti mnpomecy ancopobuii 60 XBHIMH CTYHIHB
azcopOLiiHOro BuIydyeHHS (eHony cTaHOBUTH 92%, mpu 30UIbLIEHHI TPUBAIOCTI KOHTAKTYy
CTYHiHb BHJIYYeHHs (eHomy 3poctae 10 97% micna 120 XBWIMH, Ta JOCATa€ MaKCHMAaJIbHOTO
3HadyeHHs y 100% miciig 6 roJUH KOHTAKTY.

[Tpu mociipKEeHH]I BUXIJHOTO aKTUBOBAHOTO BYTJUISA 32 TPUBAIOCTI Mpoliecy ancopoiii 60
XBWJIMH CTYIIHB ajcopOuii csrae 65%, (110 3Ha4HO MEHIE, HIX MOMepeHbOro 3paska), 73% npu
yaci koHTakty 120 xBwimH, Ta 97% micis 6 ToIuH mpoliecy aacoporii.

Takum 4MHOM, NPEJCTaBIICHI eKCIIEPUMEHTAJIbHI JJaHl CBiJJYaTh PO BUCOKY aJICOPOLIHHY
3/1aTHICTh CHHTE30BAaHOTO KOMIIO3UTY y MOpPIBHSHHI 3 BHUXIJHMM IPOMHUCIOBUM aKTHBOBAaHUM
BYTUUIIIIM, OCOOJIMBO 3a MEHIIOI TPUBAJIOCTI IMpOLECY aacopOlii, a TaKoX MPO MNEepCHEeKTHBHICTh
TaKoro HOBOTO aJCOPOIIHOTO MaTepialy IMpHU 3aCTOCYBaHHI B Mpollecax BUIYYCHHS (HEHOIy 31
CTIYHHUX BOJI IPOMUCIIOBUX MiATPHEMCTB.

METO/l KIBEPHETUYHOI'O IINTAHYBAHHA: BEKTOP IHHpBAHIPIHOFO
JEBEJIOIIMEHTY 3AIIOBIAHUX TEPUTOPIN

T.O. Hikoaaituyk

[HCTUTYT TpOGIIEM PUHKY Ta eKOHOMIKO-E€KOJIOTTYHMX fociimkens HAHY
mazzi(071988 @gmail.com

Ha cporoguimHiid feHb TPUPOTHO-3AMOBITHUAN (DOHI PO3TIATAETHCS K YaCTHHA CBITOBOL
CHCTEMH TPHUPOJHUX TEPUTOPIM Ta YHIKAIbHUX OO €KTIB, L0 NepedyBaroTh MiJ] OXOPOHOK Ta
noTpedyoTh 0co0aMBOro pexkuMy. OHaK BpaxoBYIOUM Cy4acHI peajii eKOHOMIKO-1H(popMaLiiHuX
MIEPEeTBOPEHb JIOLIJIBHO BUKOPHUCTOBYBAaTH HOBI METOJM IUIAHYBAHHS 3aIllOBIIHUX TEPUTOPIH, SKi
HaJaayTh 3MOTY OTPUMATH MaKCUMaJIbHO TOYHI OKa3HUKHU, BAAJIO MOE€JHATH €KOHOMIYHI MOTpeOn
HACEeJICHHA Ta MPUPOI0OXOPOHHI IMIIEpAaTHBH, 30KpeMa KibepHeTnuHuit (1aii metoq K6-m).
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Bukopucrosytoun meron K6-11, mpoekT ctBopeHHs1 HOBOro 06’ exty I13® abo po3mmpeHHs
BXK€ ICHYIOUOTO, MOXK€ BHTJISATH Yy SKOCTI 3-D Momeni 3 MOSCHIOBAJIBHOI 3alMCKOI HAYKOBO-
JOCTITHOTO XapaKTepy Ta OOIPYHTYBAaHHSM HEOOXITHOCTI CTBOPEHHS Y OTOJIOMICHHS TEPUTOPIi
a0o oO'exta II3® mneBHOi Kareropii a0o posmupeHHs Bxe icHyrouoro. Meroxg Ko6-m moke
BpaxyBaTH OJApa3zy €KOHOMIUHY, COLaJbHY, €KOJOTi4HYy, 1HCTUTYLIOHAJIHHO-IPAaBOBY, 1CTOPUKO-
KYJIbTYPHY, peKpealliiHO-TypUCTHYHY, T€OMOIITHUHY, IHBECTULIIMHY CKJIAJIOBY MiJ] Yac IUIaHyBaHHS
MaiiOyTHBOI 3amoBiHOI TepHUTOpii, chopMyBaTH MPO30PUI Ta AOCTYIHUN MPOEKT, BIAMOBITHO J0
SIKOTO OYyIyTh 30aJJaHCOBAHO IOEJHAHI 1HTEPECH JIep>KaBH, MICIIEBOI I'pOMau Ta IPEICTaBHUKIB
MPUBATHOTO CEKTOPY EKOHOMIKH, 3eMJICBJIACHHKIB (IIpU HAsSBHOCTI NPUBATHOI BJIACHOCTI Ha
BiAMOBiAHI Teputopii). g ycmimHoro 3ampoBapkeHHs Metony KO-m ruranyBaHHS HEOOXiITHO
3aJy4eHHs JEp)KaBHUX Ta TPUBATHUX I1HCTPYMEHTIB €KOJIOTO-€KOHOMIYHOi, COIaJIbHOT,
IHCTUTYIIHO-TIpaBoBOi MiATpuUMKHA. B Mexax merony Kb-m 3amoBimHMX TEpHUTOpIH MOKIUBE
BunieHHss Merony '"mikpo-K  mopemoBanns" (Micro-K  Modelling), sikuii € BapiaHTOM
CTpATEriyHoOro KiOEpHETUYHOrO IUJIAaHYBAaHHA BAKIMBUX EKOJIOTOOPIEHTOBAHUX 3aBlIaHb abo
MPOEKTIB Y CYMDKHHMX OOJIACTSX 3 MPHUPOJIOOXOPOHHOI, 3aCHOBAHHMM HA TUHAMIIl CTATUCTUYHHX
JaHUX, THYYKHI 10 KOperslii, € MeToaoM apyroro piBHs. Meton "Mikpo-K monentoBanHs" Moxe
OyTH CIIpSIMOBAaHHMI BHKIIFOYHO HA TIEBHUU BY3bKHH HAmpsM AISUTBHOCTI B Mexax tepuropii [13D,
HalpuKIaJ  peKpealiiHa  JisUIbHICTh,  €KOJIOTOOPIEHTOBaHA  TOCMOJApPChKa  TISUTBHICTD,
1HpPaCTPYKTYpHI 00’€KTH «EKO-THITY» ab0 BiJIHOBIIOBAJbHI 3aXOIU CIPSIMOBAHI Ha 301IbIICHHS
nomyssiiii 6aknaniB Tomo (puc.l).

Mertona KiGepHETUYHOI O
IUIAHYBAHHSA

" Meroa mMikpo-
MO/Ie/TIOBAHHSI

A = - SR

-7 CrBopenns \\\
/ TepuTOpii 200 A
/ 00'exty II3® ado
. 100 IaHHSI
A\ KPH30BHX
€KOHOMiKO-

~

Puc. 1. ABTopcbke cniBBigHomeHHs Mmetoay Ko-nm Ta metoay mikpo-K moaentoBanus

OTtxe, MeTo KIOEpHETUYHOrO IUIaHYBaHHS (aBTOPChbKE TPAKTYBaHHA) — 1€ (hOpMyBaHHS
Teputopii a00 00’ €KTy 3amoBiHOrO (pOHAY Ha OCHOBI MeXaHi3MiB iHQOpMaIifHO-MaTEMaTHYHOTO
MOJIETIIOBaHHS Ta QJIrOpuUTMi3alii pI3HUX BapiaHTIB iI MEHEKMEHTY, HalpsMIB PpO3BUTKY
3aMOBIIHUX TEPUTOPiH (MPUPOTOOXOPOHHOIO, PpPEKpealifHoro, TYPUCTUYHOIO, O03]I0pPOBUYOTO,
KYJIbTYPHO-OCBITHBOI'O TOIINO) 3 MOJAJIbIIUM OOpaHHSAM HAWOUIBLI BUTIAHOIO  €KOJIOTO-
€KOHOMIYHOTI'0 BapiaHTy PO3BUTKY BIAMOBIAHOI Teputopii ( 3 KiHIEeBUM GopmyBaHHsIM 3-D mozemni
TEPUTOPI] 3 NPUOJUZHUMHU 30HYBaHHAM Ta (OPMYBAHHSAM OCEPEAKIB MIANPUEMHUIIBKOT TISIbHOCTI
BiJITIOBITHO JI0 MOXJIMBUX HANpsIMiB Ta BIACTUBOCTEH TEPUTOPIi, MPU HEOOX1AHOCT1).

['onoBHOO mepeBaroro Merony KO-m € ¢dopMyBaHHS HecTaHIApTHUX MIAXOAIB [0
CTBOPEHHSI HOBHMX OO’€KTIB IPHUPOIHO-3aMOBIAHOTO (QOHAY Ta PO3IMIMPEHHS BXKE ICHYIOUHX
teputopi. Ilim yac po3poONCHHS TPOEKTY 3aMOBIAHUX TEPUTOPIN METOJIOM KiOEpPHETHUYHOTO
IUTAHYBaHHS MOJKJIMBE 3aCTOCYBAaHHS HECTAaHAAPTHUX Ta EKCIIEPUMEHTAIbHUX 1HCTPYMEHTIB,
MOETHAHHS BXKE 1CHYIOYOTO JIEP’KaBHOTO AJITOPUTMY Ta JOCBIY IHIIUX KpaiH B 3aJIEXHOCTI BiJl
eKOJIOTIYHUX, reorpagiuHux, pecypcoBux abo iHIIKUX ocoOiuBocTel TepuTopii. Merton
KIOEpHETUYHOTO TIAHYBAaHHS JI03BOJIIE HA €Tarl po3poOJeHHs MPOEKTy CTBOpeHHs 00’ ekTy [13D
BU3HAYUTU TOJIOBHI I1HCTPYMEHTH (DIHAHCYBAaHHS BIJIOBITHOTO 00 €KTY, OCKUIBKH T'OJIOBHOIO
PHCOI0 JTAHOTO METOJy € pealiCTHYHICTh, TOOTO OINEpaTUBHHUIA Ta aKTyaJbHUH MPOpPaxyHOK
cuMO0i03y TIPUPOJAOOXOPOHHUX, EKOHOMIKO-COLIATbHUX, KYJIbTYPHO-ICTOPUYHHMX, IPABOBUX,
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(iHAHCOBO-TOCTIOAPCHKUX Ta TYPUCTHYHO-PEKPEAIITHUX €JIEMEHTIB 3 ypaxyBaHHs NEPEeTBOPEHb B
€KOHOMIIII PEeTioHy Ta PiBHI PO3BUTKY I'POMASIHCHKOTO CYCIUJIBCTBA; 3IyYCHHS IMUPOKOTO KOJja
HE/IEepP)KaBHUX 1HCTpYMEHTIB (inancyBanHs 00’exkty II3® nuIIXOoM dWITKOTO Ta MPO30POro
MEXaHI3My IUIaHyBaHHS MalOyTHBOI TOCIMOAAPCHKOI [ISTIBHOCTI Ha BIAMOBIIHUX TEPUTOPIAX,

MOJKJIMBICTh IPOPAXyHKY NPUOYTKOBOCTI PiI3HUX BUIB IHBECTHIIiH (puc. 2).

Jlep:kaBHi iHCTpyMeHTH
3anpoBaj:keHHst Meroay Ko6-n

Hepnep:xaBHi iHcTyMeHTH
3anpoBajxkeHHs: MeToay Ko-n

|| VYpsnosa nixtpumka (mogatkosi AxTuBHa (hiHAHCOBA y4aCcTh
HiIbrH, pedepentii, cyoeuii) MPUPOTOOXOPOHHKX, EKOJIOTIUHHX
— (hoHAiB, areHTCTB, HEYPSIIOBUX
[liaroToBKa KBaN(pIKOBAHHX OpraHisatii, Cbm,aHTpom.f’
HpaliBHUKIB BCiX PiBHIB BOJIOHTEP1B
[IPHPOIOO0XOPOHHOTO Ta 3aIl0BIIHOTO
= HamnpsMy, siKi MATUMYTb 3HAHHS Ta rK . .
JIOCBI TTO€/THARHS HOpMALLHiHO- OMILICKCHA MiATPUMKA EKOHOMIYHOIO Ta
MaTeMaTHYHHUX Ta eKOJIOTYHIX TICHXOMOT{IHOrO XapAKTEPY, MO 6ye
L {HCTDYMEHTIB ) |_J coipusiti 3a0x04enHIo rpoMaiii 10 y4acti
= y 3aMOBiTHKX [pOrpamMax (3alydeHHs
— HeJep)KaBHUX OpraHi3aii, 110 HaJalTh
YCyHeHHs! HefJOIIKiB Ta IPOranuH y BiIOBIHI MOCTyTH)
|| HanioHanbHOMY 3aKOHOJIABCTBI, 1110 \
PEryIIIoe MPOLEYpPY CTBOPEHHS Ta
POSILIMPCHI 3ATOBIAHIX TCPUTOPIH || Hosi niixonu 10 cTBOpEHHs Ta pO3MIMPEHHS
3anoBiqHUX TepuTopii (Hanpukiaan LIJLT)
AKXTHBI3aLis POJII MIiCIIEBUX TPOMAJI, SIK
"CTpaxyBanbHUKA" CBOIX “IEHIB, 3asyueHHs He3aTeKHNUX (PIHAHCOBUX
=] {opmysanns nosHOBakeHk MicHEBHX IHCTHTYTIB, sIKi MalOTh MOJKJIUBICTB
I'pOMaJl BpaxoByI01H IPUHLIHII = 3/1i}iCHIOBaTH NOCTiliHY (hiHAHCOBY MiATPUMKY
ACLCHTpa3allll BIa YCTAHOB 3aI0BiqHOTrO (oHIY (0aHKIBCHKI
YCTaHOBHM, KPETUTHI CIIJIKH)
BripoBapkeHHS CUCTEMH OCTIHHOTO
MOHITOPHHTY TEPUTOPIH 3aII0BiTHOTO @DopMyBaHHS [[i€BOT0 MeXaHi3My CIiBIIpalii
= oy, GopMyBaHHS MPO30POrO | JIep)KaBHHUX OPTaHiB Ta YCTaHOB, IO
JIeP)KaBHOTO PEECTPY Ta CUCTEMH 3[iHCHIOIOTH IPOrPaMyBaHH, KOMIIBIOTEPHE
OL[HIOBaHHS 3€MENBHUX ALITHOK MO/ICITFOBaHHSI
( N
3anpoBaKEHHsI HOBOTO OCBITHBOTO - HasBHiCTh He3aIeKHUX HEICPKABHUX
kBaiidikauiiiHoro Hanpsamy, sikuii Oyne noennysatu | |} mocepenHuKiB, ki MOXKYTh 3/1iHCHIOBATH KOMILIEKC
€KOJIOr0-eKOHOMIYHi, MATEMATHYHI HABYAIIbHI iH(OopMaLiiTHIX, METOANYHUX, KOHCYJIBTALIHHUX Ta
= nporpamu Ta IT-TexHOMOrii (pOrpaMyBaHHs, IHIIHUX CyIPOBIAHHX 3aX0/iB (OpOKepChKi areHCTBA)
KibepHeTHKa, KOMIBIOTEPHHUH aHali3) HAIPHKIIAJ,
€KOJIOTiYHE MOZICIIIOBAHHS, €K0Oe3IeKa, eKo-
rpadixa Ta 1u3aifH IPUPOJOOXOPOHHHUX TEPUTOPIiL ( CrBopenns ropuMunIX 0ci6 IpUBATHOTO IpaBa (abo
\_ y 3mimanoi Gpopmu Branocti) "Arercrsa nKII"
(IpUPOTOOXOPOHHOTO KiOEpPHETHYHOTO IIAHYBAHHS),
Po3pobneHHsT ekcrepeMeHTaIbHUXT METOIIB | sIKi OyIyTh Ha/laBaTH OCIYr! KiOEpHETHYHOTO
YIIPaBIIiHHS, HAIPUKJIAJ PO3YMHOTO "3eMeIbHO- IUTaHYBaHHSI 3alI0BITHUX TEPUTOPIiH (HaIIpUKIIag Ha
ey CKOJIONIYHOTO" MEHEKMEHTY " smart sustainable land miJcTaBi JiLeHsii) Ta popMyBaTH pEeCTp TaKUX
management (SSLM)" abo "conservation" a6o 3eMEJIbHUX JUISHOK 3 YCi€K0 HEOOIXTHOK
"protection" MEHEPKMEHTY \ indopmauiero

Puc. 2. OcHOBHi aBTOpPCBKi iHCTPyMeHTH BIpoBafkeHHsA MeToay Ko-n B Ykpaini
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CEKIIIA 7. TPAHCIIOPTHI CTPATEILLI 3EJIEHHX BY/IIBE/IbHUX IIPOEKTIB

PO3BUTOK EKOJIOTTYHUX TPAHCIIOPTHUX TEXHOJIOTTA HA ITPUKJIA I
JISIIBHOCTI JIOTICTUYHOI KOMITAHIT «PABEH YKPATHA»

I.A. Oueperns!, B.B. Kopoabuyk-IBamenko?®

"2 JTorictnuna xommnanis «PABEH YKPATHA»
Victoriia.Korolchuk-Ivashchenko @raben-group.com

TpancrioptHa Trany3p BiamoBigambHa 3a 8-30% Big 3araabHOr0 00CATY BHKHUIB
BYIJIEKHCIIOTO Ta3y B aTMOC(eEpy, B 3aJISKHOCTI BiJl METOIMK BU3HAYEHHS IOKa3HUKIB 3a0pyJHEHHS
Ta JDKepen OTpUMaHHS JaHuxX. llpum mpoMy ciig 3a3HauuTH, 0 OOMEXKEHHS B IEpPEBE3CHHSIX
MOXKYTh HEraTUBHO [I0O3HAYUTUCS Ha eKOHoMili. B pe3ymbraTi mocTpa)xaaroTh CHOXKHUBaul,
HiANPUEMCTBA 1 HaBITh 3a3HAIOTh 3MIH €KOHOMIUHI MOKAa3HMKHM LUIMX KpaiH. AJDKE TPaHCHOPT i
JIOTICTUKA WIUIBHO 1HTErpoOBaHI B yCi cdepu TIOACHKOI AisUNIBHOCTI, B TOMY YHCIi 1 B IpoLEec
OymiBHMITBA Ta eKCIuTyaramii moOymoBaHmx o00’ekTiB. Hemapma y cranmaprax 3eJI€HOTO
oyniBauntBa BREEAM okpeMo BUIUISIOTH TPAHCIOPTHUM KPUTEpid, SKUM OLIHIOE CTIHKICTh
TPAaHCHOPTHHUX CTpaTerii OymiBeNbHUX TMPOEKTIB, IUIAHYBaHHA JOCTYIHOI TPaHCIIOPTHOI
iH(ppacTpykTypu 10 00’ekTy. BucyBaroThcs ocoOiuBi Kputepii A0 0ONamITyBaHHS MapKOBOK,
Oe3MeKr mepecyBaHHs MO0 00 €KTY Ta Ha MPHWIETIUX TepuTopisx. KoHmemnmii 3eneHnx OyaiBeIbHIX
MPOEKTIB BpPaxoOBYIOTh BIUIMB Ha 1H(QPACTPYKTypy Ta Ha CycmiibecTBO. IlinTpumMyroThes
€KOTPAHCIIOPTHI MPOEKTH Ta BUKOPUCTAHHS AJIbTEPHATHBHUX BHIIB TPAHCIIOPTY.

JloricTnuHa 1HAYCTpPis YCBIIOMIIIOE BIAMOBIJANBHICTh 32 MallOyTHI MOKOJIHHS 1 MparHe
MIHIMI3yBaTH IIK|JJIABUN BIUIMB Ha HABKOJUIIHE CEPEIOBHUINC, TOMY TIEpeIOBl KOoMMaHil
TPAHCHOPTHOI Tajy3l HE TIAbKM BXHMBAIOTh 3aXOJIB 3 HEHTpasizalii HEraTMBHOIO BIUIUBY
IIepEeBe3€eHb, alle i 1HBECTYIOTh KOIITU B PO3POOKY €KOJOIIYHUX TPAHCHOPTHUX pilIeHb. 30KpeMa
MiKHapoaHa rpyna PaGeH BIpoBajKye YHMCICHHI iHHOBAMIi y cdepi JOTICTHKH Ta TPAHCIIOPTHHUX
KOMYHIKaIlill B 6araTbox KpaiHax cBiTy. Bxke y 2016 porii kommnaHis mpoBesa nepiii BUIpoOyBaHHS
aBTOMOOUIIB 3 ra30BUMH JBUTYHaMH SIK Ha KOPOTKUX JWCTAHIISAX, TaK 1 IPU MEPEBE3CHHSIX Ha
naneki BifacTaHi. [To3uTHBHI pe3ynbTaTH BUIPOOOBYBAaHb O3BOJIMIIM PO3IIMPUTH OCHAIIEHHS
aBTonapky kommanii Paben B HiMeuunHi [BOMa aBTOMOOUIMH-TIradyamu, ki npauoroTs Ha 3117
(3pimxenuit mpuponuuit ra3). B [lonbiii Ha cbOTOAHINMIHINA J1eHb (DYHKIIOHYE BXKE€ I'ATh TaKHX
tarayiB. lle aBTomMOOLI1 cepeaHboi BaHTaxomigioMHOCTI (Onm3bko 10 maner), siki JOCTaBISIOTH
BaHTaXX1 Ha BHYTPIIIHIN puHOK B paniyci 150 kM BiJ ckiiafy.

J171s1 HaBKOJIMIIIHBOTO CEPEeIOBUINA MepeBaru BUKOPUCTaHHS aBTOMOOLUTIB-TAradiB Ha 3I1T°
BKJIIOYAIOTh 3MEHIIEHHs piBHIO BUKHAIB CO: 1, HaWTrOJOBHiIIE, NMPAKTUYHO MOBHY BiJICYTHICTb
TBEPAMX YAaCTUHOK, a TAKOX 3HW)KEHHs piBHA WyMmy npubmusHo Ha 10 nb y mnopiBHSHHI 3
JU3EIIbHUMH JIBUTYHaMHM, IO OCOOJIMBO BAXKJIMBO IIiJl 4Yac MEpeBe3eHb Ha TEPUTOPIi HaceleHUX
nyHKTIB. [IpoTe BUCOKI 1HBECTHULIIHHI BUTpATH Ha NiepeoOiaHaHHs aBTOMOOLIIB, IOBHA BIJICYTHICTh
BIJMOBITHOI 1HQPACTPYKTYpH Ta HECHPHUATIUBI PUHKOBI YMOBM 3HAYHO MEPEIIKOKAIOTh
HIMpOKOMAacIITabHIM peamizamii 1pOro mpoekTy. He3Bakarounm Ha 1€, TPaHCHOPTHO-JIOTICTUYHA
JSUTBHICTh MPOBIJHUX KOMIIAHIM Opi€HTOBaHa HE TUIBKM HAa EKOHOMIYHY Ta oOmepaliiHy
epeKTUBHICTb, ajle W Ha NIKJIyBaHHS NPO HABKOJUIIHE cepepoBuile, Tomy [pymnoro Paben
PO3p00JIEHO HU3KY €KOJIOTTUHUX PillleHb Y BIAMOBIIHOCTI A0 MOTPed MOTOYHOI CUTYAIli.

I[To nepmre, ['pyma Paben iHBecTye y mabn-aexepH, siki T03BOJSIOTh 30UIBIIIUTH CTAaHIAPTHY
BaHTaXxoIia#oMHIcTh HamiBrnpuuena Ha 100% - 140% 3aBasku mrabemoBanHo 3 30 go 60 maner.
Takwmit migxig Ha 20% 3MEHITYe BUKUIM Y HABKOJIMIIHE CEPEIOBUIIE, Yy TOPIBHSHHI 3 BapiaHTOM
3aCTOCYBaHHS 1HIIMX TUMIB najer. B cepennpomy y 2018 porii BaHTaK0MiJHOMHICTh HAa MapIIpyTax
Mk TepMmiHanamu ['pynu PabGen 36inpummniacsa no 122%, a 1o KiHIM LbOTO POKY KOMMaHis Oyne
obmnagnana 700 oquHULIAME 1a0J1-1€KePiB.
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[To npyre, komnanis PabGen Takoxx BukopucTtoBye Omu3pko 700 xonreitnepiB BA®D 3i
3MIHHUMH KY30BaMH, SIKi TTIOCTYIIOBO 3aMiHIOIOTh TPAUIliHI BeMKOoTrabapuTHI HamiBnpudenu. Lle
MiBHIY€E THYYKICTh TPAHCIIOPTYBAHHS Ta JO3BOJISIE NIEPEBO3UTH OULTBIIE MajeT oJHOYacHO. Tak,
HamiBopudin Bmintye 33 naneru, oquH KoHTelHep BJI® — B minomy 36 Takux micis, a 1a0ia-aeKep
70 72 majeTy B OIHOMY TPAHCIIOPTHOMY 3ac001. TakuM YMHOM 3aMiCTh YOTHUPHOX BaHTaKiBOK MOBa
HIe TUIBKH MPO OJHY, IO HE TUILKM 3a0e3nedye He TUIbKM MEHII BHKHIW, aje W Jormomarae
CKOPOTHUTH KUIBKICTh TIOPOXKHIX PEHCiB.

[To-tpere, I'pyna Paben BukopuctoBye aBTomnoizn Jumbo y kpaiHax, e 1€ J103BOJICHO
3akOHOM, Hampukian, B Yecbkiit PecmyOmini Ta Hinepnanpax. BanTakomigiOMHICTH Takoro
aBTOMOO1II 30UThIIyeThCs 10 102 eBpomalier 1 1ie MiiCHO €KOHOMHE PIIICHHSI JIJIsl MapIIpyTiB, SKi
3MIHCHIOIOThCA peryisipHo. Tinmeku y Yechkiit PecmyOmini Takuii miaxia 03BOJISIE CKOPOTHTH
mopiuHy KiabKicTh BUKHIiB CO2 Ha 200 TOHH.

[HmmM 3HauHUM  yrnockoHaneHHsM € mpuyenn tumy CityLiner (100 ogunMub), sKi
JI03BOJIIIOTh 3aBaHTaXyBaTu 27 maneT. 3aBASKM CBOIH KOHCTPYKIIi BOHU MOXYTh BUIBHO
B IK/DKATU B MIChKI PailoHU 3 OOMEXEHHM PyXOM, Ky JIO I[bOTO 4acy MOTJIH 3a1KIKaTH TUTbKH
TPAHCIOPTHI 3acO0U 3 CepeHhOI0 BaHTAXOMiAOMHICTIO 10 15 maner. TyT Takox € MOXIUBICTb
JUIS CKOPOYEHHS BHKHJIIB 3 PO3PAaxXyHKYy Ha OJHY MaJeTy 3 TOBAapOM, a TaKOX  KUIBKOCTI
BaHTaXIBOK, 110 MPSAMYIOTh MICbKUMU arjoMeparisiMu.

Kepyrounch TpHHIMIIAMHA COIMIANLHOT BIAMOBITATBHOCTI, PabeH He TUIBKM TparHe
CKOpPOUYEHHSI BUKHJIIB, aji¢ ¥ 3MeHIIeHHs KiibkocTi CO2, mo BKe 3HAXOAUThCsA B atMocdepi. Jls
BOTO B paMKax KammaHil «EJXeKTpOHHWH paxyHOK = BHIIA KYyJIbTypa» KOXEH KII€HT, SKUH
BiIMOBHUBCS BiJl MANEPOBUX PAXYHKIB HA KOPUCThH EIEKTPOHHUX, OTPUMYE IO OJHOMY CaIKAHIIIO.
[[poro poky mobsu3y XOoMeHHIHIBKOro o3epa, mo Oins Ilo3nani, maibke 400 crmiBpoOITHHUKIB
KOMIIaHii 31 CBOIMH CiM'IMH, a TaKO MPEICTaBHUKU BeIMKOmonbChbKOro HaI[lOHABHOTO MapKy Ta
douny «Aeris Futuro» mocamumu 6mm3pko 2100 pi3HEX aepeB 1 KyIIiB, B TOMY YHCHI IUIOJOBHX 1
MEJOHOCHHX, SIKI 3HAUHO 30araTsiaTh GpayHy OKOJIUIIb. 3a OI[IHKaMU Il POCIIMHU HEHTpami3ytoTs 1575
ToHH CO2 HPOTATOM CBOTO JKHUTTEBOrO NUKIYy. 3araniom ['pyma Paben peamizye mporpamy
«EnexTponHuii paxyHok = BHINa KynbTypa» 3 2014 poky i1 B ii pamkax Bke MOCaKEHO Maiike
14000 nepes.

TOB «Paben Ykpaina» mpaitoe Ha puHKY Jiorictuku 3 2003 poky. Kommanis mpornonye
MOBHUI CIEKTP JIOTICTUYHUX MOCTYT NIl KOHTPAKTHOI JIOTICTUKH, MDKHAPOJIHUX Ta BHYTPIIIHIX
nepeBe3eHb, a TAaKOXX MOPCHKUX 1 TMOBITPSHUX BaHTAKHUX IepeBe3eHb. B kommaHii mpairioe
6mm3pko 500 criBpobiTHUKIB. B KopucTyBanHi 6mu3bko 70 000 M? CKIaAChKUX IUIONI (BKIIOUAIOYN
perionn) i 6musbko 600 aBToMOOLTIB. TOB «Paben Ykpaina» Bxoauth 1o ckiany ['pynu Paben,
ska KpiM Ykpaiau mpexacraBiena B Hinepnangax, Himewuwni, [lompmii, Yexii, CroBauuuHi,
Yropmuni, Pymynii, Itanii, JIatsii, JIutei ta EctoHii.

Tinbku cCHOUIbHI 3YCWJUIS KOMIAHIM, a TakoX JepKaBHUX OpraHiB 1 HEypsSJI0BUX
opraHizaiiii JOMOMOXXyTh IIBUJKO 3HAWTH PILIEHHS, SKI BPaXOBYIOTh €KOHOMIYHI, €KOJOT1UHI Ta
COLIIaJIbHI acCHeKTH TpaHcrnopTHOI ramy3l. Ha ¢onl rmolanbHUX KIIMAaTUYHMX 3MIH BUHHUKAE
HEOOXIJHICTh Ta ICHY€ MOXKJIMBICTb 3pOOMTH TPAHCHOPTHI NEPEBE3CHHS OUIBII €KOJOTTYHHMHU.
Po3mmpenHst mapTHepCTBa y TPAHCIIOPTHIHM Taly3i T03BOJIUTH HE TUIBKA TOBOPUTH MPO TECTYBAHHS
eK00e3MeYHNX aBTOMOOLUIIB, a i MepeBenyTh iX 10 pO3psLy 3aralbHONPUHHATUX HOPM, 110 OyAyTh
HIMPOKO 3aCTOCOBYBATUCH Y MOBCSAKIEHHIN MPAKTHUIIL.

KPUTEPIi BIUIMBY TPAHCIIOPTHUX CIIOPY{ HA TBAPMHHII CBIT I 3AIIOBI/IHI
OB’E€KTHU. BIOITEPEXOU, EKOAYKHN
T.M. Tkauenxo!, LI. Ilpuryrin?

">KwuiBchkuii HalionansHuil yHiBepcHTET OYIiBHUITBA i apXiTEKTypH
tkachenkoknuba@gmaul.com, ivanpritygin @ gmail.com
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BymiBHUIITBO 1 eKcrulyarallis aBTOMOOUIBHHUX JOPIT 1 3aTi3HUIb, TOPS] 3 BUIYYCHHIM
3HAYHMX TUTOI 3aIOBITHUX 00’ €KTIB, CUIBCHKOTOCIIOAAPCHKUX YTib Ta JIICIB, TPYy0O BTPYUYAETHCA Y
MPUPOJHIN KUTTEBUH MPOCTip TBapuH. J[oporu € ogHUM 3 HAWNOTYXHIIIUX YMHHUKIB PEIYKIIT
MOMYJIALIN OUTBIIOCTI Ha3eMHHX XpeOeTHHX. KirouoBMM (pakTOpoM BIUIMBY JOpPIT HA IMOMYJISIT
JIMKUX TBApUH € (parMeHTallisl IPOCTOPY 1 MOPYIIEHHS MIrpaliiHUX IIJISXIB.

TpancnoptHi 30HM (HOpMYIOTH crenudidyHi KOMYHIKAI[IHHO-CTPIYKOBI JaHIIIapTH, 10
BIPI3HAIOTECA MEPEBAXKAHHSAM AaHTPONOTCHHUX (DAKTOpIB cepeAoBUINA. Y MeXax TEepPHUTOPIi
3amMoBiAHUX 00 €KTIB 30€piraroThCs JIMIINE OKpPEMi, MOYKHA CKa3aTH 130Jb0BaHi, JaHAmadTHI
KOMIUIEKCH Ta O10THYHI MOIMYJIAL], 10 3yMOBIIIO€ X IMOCTYIOBY AETPAJalliio He B OCTAHHIO Yepry
BHACIIIJIOK MTOPYIIEHOCTI MI>K HUIMH PEUYOBHHHO-CHEPTeTUYHUX 3B S3KIB.

MeTtooM 3MEHIIIEHHS 3aru0eni TBapWH Ha JOoporax i aBapii € BiamTyBaHHS 3a00py Ha
y30144i JA0pir, sIKWi Oy/ie BIATOPODKYBATH MPUPOJIHI 30HHU BiJl aBTOMOOUTBHHUX JOPIT 1 3aJ1i3HUIIb.
BcraHOBIeHHS NTOPOKHIX 3HAKIB TOINEPEKYBAJIBHOTO XapakTepy [UIs BOJIiB, aje Iie He €
BHpIIIEHHS OUIBII II00ANhHOI MPOOJIEMHU TMEPEIIKOKAHH MITPAIMHUX NIIAXIB Ta OOMEKEHHS
nepecyBaHHsl TuKax TBapuH. EQekTHBHUM 3aco00M 3MEHIIEHHS 3arubeni TBapuWH Ha JOporax Ta
(dbparMeHTalii NpUPOAHOTO MPOCTOpYy € cTBOopeHHs OlomepexoxiB (wildlife crossing), ekonykiB sik
HA3eMHHUX, Y BUTJISAII MOCTIB JIJIi BEJIMKUX CaBIlB, NMTaXiB 1 KOMaxX, Tak 1 MiI3eMHUX Yy BUTIISAII
TYHEIiB /ISl HeBETTMKUX CaBIIiB, 36BHOBOJHUX, KOMaxX 1 TpyO 1uist puo.

Jlist mpoxoy TBapuH B yMOBAax IEPECIiYCHOT MICIEBOCTI MOXKHA BHKOPHUCTOBYBATH BIKE
ICHYIOUI MiJIUIAXOB1 BOJOMPOMYCKHI CIIOPYAH, MEPEXOAH IS JIIOAEH, CKOTOIMPOTOHHU, AJI SKHX
3aCTOCOBYIOTHCSl KUIbKa THITIB MPHUCTPOIB: KpPyrii 3aimizo0eToHHi TpyOom niamerpom 1,5 M Ta
MPSIMOKYTHI 3a11300€TOHHI TpyOH pi3HuX mepepisiB: 2,0x2,0; 3,2x2,5 4,0x2,5, 5,2x4,0 1 1.iH. Pi3Hi
KOHCTPYKIIi Ta po3mipu OiomepexomiB 3a0e3neduyloTh ONTHMaibHI YMOBH ISl Mirpamii Jmrre
neBHUX BUMIB. [leski 3 HUX MOTPiOHO MoauGIKyBaTH, YM 3MIHIOBAaTH iX PO3MIIIEHHS 3 METOIO
npuBalJIEHHS TBAapHH Ta [OKPANICHHS TPOMYCKHOI 3JaTHOCTI IUX crnopya. TpyOdacti
BOJIOIIPOITYCKHI CIIOpYAH JiamMeTpoM 1,5 M € HaWmomMpeHIHMM BUIOM cropyld. MoaepHizalis
BOJIOIIPOITYCKHUX CIIOPYA 0 TpyO4dacTmx OlomepexodiB TOJsTae B JOJATKOBOMY YKPIIUICHHI
UIAXOM OETOHYBAaHHS MPOXOAIB 1O HBHOTO, IIO JO3BOJIUTH APIOHUM TBapUHAM MifiiimMatucs a0
PiBHSA IIEepexony

30epexeHHs JIaHAMWAPTHOrO Ta OIOJOTIYHOrO pI3HOMAHITTS MOXKHA IO€IHATH 31
CTBOPEHHSIM €KOMEpeX i Ha OCHOBI B)XKE ICHYIOYOi CHUCTEMH CYXOAUIBHMX Ta aKBaTOplaJbHUX
naHAmadTHUX 00 €KTiB, OXOPOHA Ta BUKOPUCTAHHS SIKUX PETYTIOI0THCS 3aKOHOJABCTBOM Y KpaiHH.
Jlo siKO1 BXOAATH Taki CTPYKTYPHI €JIEMEHTH SIK: TepuTopli Ta 00’ €KTU NPUPOIHO-3aIIOBITHOTO
¢doHay, 3amoBiHI MOpchbKi akBaTopii HopHOro Ta A30BCBKOIO MOpIB, 3eéMJli BOAHOTO (OHIY,
BOJIHO-OO0JIOTHI YT1Ji/151, BOJOOXOPOHH1 30HHU.

JaBaiite 30epexeMo 61010T14HE pi3HOMAHITTS TBapUH YKpaiHu!
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CEKIIA 8. DI3BHYHHHU TA @ YHKIITOHATbHUH KOM®OPT TA AKICTh 3ETEHUX
bY/IIBEIb

POCJIMHHA KOMIIOHEHTA 3EJIEHOI'O BY AIBHUILITBA
0O.B. Tumenxko!, T.I. Kpusoma3s?

'KuiBchkuii HarlioHansHUi yHiBepcuTeT iMeHi Tapaca IlleBuenka,
HHIJ "TactutyT 6i0m0rii Ta Mequiman", oksana_ t@ukr.net
2KuiBchKHil HalliOHANBHMH YHiBEpCUTET OyIiBHULITBA i apXiTeKTypH, ecol@i.ua

PociuHHI 00’€KTH € 3amopykor0 I1CHYBaHHS BChOTO JKHMBOTO Ha 3eMili, a TOMY 1
HANTOJIOBHIIMIO CKJIAJ0BOIO IIPH BTUICHHI Cy4aCHUX MPOEKTIB y Trary3i 3eJICHOTO OYAIBHUIITBA, 1110
COpsSIMOBaHI Ha TapMOHI3AIlll0 HaBKOJMIIHLOTO cepenoBumia. Ockinbku O 50% HaceneHHS
IUTAHETH € MEIIKaHIsIMH YpOaHi30BaHOTO MPOCTOpPY, TO camMe Ha IHMX TEPUTOPISX HaWUTOCTpilie
BiJI4YBa€ThCS OpaK 3aCTOCYBaHHS MPOEKTIB 3€J€HOro OyIIBHMIITBA Ta BUKOPHUCTAHHSA POCIUH Y
apxiTeKTypHO-OyMiBeNbHIN pakTHi. L{e muTaHHs 0COOIMBO aKTyallbHE JIIs TepUTOpii YKpaiHu.

OO6'exTamMM JUIsl 3aCTOCYBAHHS Y PI3HMX HalpsiMKax 3€J€HOro OyIiBHUITBA MOXYTb OyTH
POCIMHHU 13 PI3HUX CHCTEMAaTHYHHX TpyH. Y CaJ0BO-IAPKOBOMY TOCIHOJApCTBI Ta AH3aifHi
iHTEep'epiB HailyacTille BUKOPUCTOBYIOTH MPEICTAaBHUKIB KBITKOBHX POCIHH, MPOTE, B Tiil ke Mipi
NPUJATHUMH € BH]M, BHYTPIIIHbOBUIOBI TAKCOHU Ta COPTH TOJIOHACIHHUX POCIWH, NTEPUI0(DITIB
(mikodiniB - TUIayHIB, MOHLIOMITIB - XBOIIIB, MCUJIOTIB, MarnopoTeit), OpiodiTiB (MEUIHOYHUKIB,
cdaruiB, MONITPUXOBUX, Opi€BHX), MPEACTABHUKH adbrodiiopu Ta JixeHoOioTH. He3Bakarouu Ha
MacoOBICTh MPAKTUYHOT'O 3aCTOCYBAaHHS KBITKOBUX POCIMH Yy [W3aiiHI 1HTEp'epiB, psAI MHUTaHb
3aJIUIIAETHCSA BIAKPUTAM 1 TOTPeOye MOAATKOBUX HAYKOBUX JOCHI/PKEHb HABITH JJIS BIAOMHUX 1
HIMPOKO3aCTOCOBYBAHUX BU/IIB, JUIS SIKHUX BHBEACHO THCS4Yi COPTIB Ta riOpugHux ¢gopm. 3okpema,
KpIM OIIHKH JCKOPATHBHOCTI, HEOOXIIHI JOCITIPKEHHS YyTIUBOCTI POCIIMH Pi3HUX CKOTHITIB A0 JIii
30BHIIIHIX YMHHUKIB Ta iX aJanTaliifHOro MOTEHIialy 3 BUKOPUCTAHHAM (DYHKIIIOHAIBHOTO CTaHy
(OTOCHHTETHYHOTO arapaTy sK IHTErpajbHOTO TOKa3HHKA, 0araToOpiBHEBHX CHUCTEM CTIMKOCTI
POCIMH y NPUMIIIEHHSAX, BUBYEHHS pOCTY, PO3BUTKY, (DEHOTHUITHOI MIHJIIMBOCTI, aHATOMO-
Moponoriunux, ¢131070ro-610XIMIYHUX OCOOIMBOCTEH, PENPONYKTUBHOI 010JI0Tii Ta CKPUHIHTY
GITOHIMIHOT  3AaTHOCTI/aHTUMIKPOOHOT aKTMBHOCTI JUIS  caHalii MOBITPSHOTO TMPOCTOPY
npumiiieHb. HaBiTh HeBenuki 0¢icHI NPUMIMIEHHS J03BOJSIOTH YTPUMYBaTH OpUTIHAJIbHI
"¢popapiymu", abo "pociauHHI TepapiyMH" - KOHTEHHEpHU 31 CKJIa, yCEepeluH] SKHX BHCAPKYIOTh
creliaJibHO MiAiOpaHi MITY4HI YIpYNOBAaHHS POCIUH TIrpo- Ta Me30(]iTiB abdo * CyKYJIEHTIB Ha
BIAMOBITHUX cyOcTparax. [IMTaHHS 11070 MOXKIMBOCTEH MPSIMOro BIUIMBY POCIMH Ha JIIOACHKHNA
opraHi3m (30KpeMa, Ha HEPBOBY CHUCTEMY Ta OpraHU YYyTTs), MOCIAOJICHHS/3TIaI)KCHHS BIUIMBY
€JIEKTPOMArHiTHOIO BHUIIPOMIHIOBHHS O(ICHOI TeXHIKM Ta IHIIOro oOJagHaHHA B3araii
3aJIUIIAIOTHCS BIIKPUTUMHU 3 TOUKU 30py Cy4acHOi HayKd. [ paMOTHUI Ta HayKOBO-OOTpYHTOBaHUM
X1 0 MI00py pOoCcTuH B 0(ICHUX Ta MPOMHCIOBHUX MPUMIIIEHHAX TPU3BOIUTH 10 MOMIMIIEHHS
CaMOTIOUYTTS 1 paIe3aTHOCTI MpalliBHUKIB.

OpHie€ro 13 HaIIKaBIIUX TPYIT AJIS 3aCTOCYBAaHHS HAa 00’ €KTax 03€JICHEHHS € MOXOIOo/10Hi,
SK1 3aiiMarOTh HINIy, 110 HE Ma€ IHIIUX AaHAJIOTIB B O3CJICHCHHI Ta JACKOPATMBHOMY CaJIBHUIITBI.
UYepe3 Opak I0CBiTy Ta 3HaHb MOXOMOAIOHI B YKpaiHi € MaJoONOMMPEHUMH OO0'€KTaMHu, MpPOTe,
ICTOPUYHUI JTOCBIJ 1X 3aCTOCYBaHHS y Ca/I0BO-MapKOBOMY OyAiBHHUIITBI HapaxoBYe MOHAJA 2 TUCAYL
pokiB 1 moxoauTs 13 Kutaro ta Snonii. CboroHi 11 rpyna Habysa HOBOTO eTany ii BUKOPUCTaHHS B
SKOCTI CaMOCTIHHUX O0O0'€KTIB JUIsl CaJ0BO-MApKOBOIO MMCTELTBA Ta JaHAWAPTHOrO AU3aNHY Yy
NPOBIIHUX KpaiHax CBITY 1 IX BUKOPUCTAHHS CSATHYJO JAJEKO 33 MEXi TPaJAWLIHHHUX SIOHCHKUX
HanpsiMiB. CTBOPEHHSI MOXOBOI'O MIOKPUBY Ha MOJIEIbOBAHINM MOBEPXHI BiA0YBA€ThCS MEPEBAXKHO 32
pPaxyHOK LITYYHOTO BEreTaTMBHOIO PO3MHOXKEHHS MOXOIMOJMIOHMX HUISXOM BHUKOPUCTaHHA iX
YVHIKQJIBHOI 37aTHOCTI /10 pereHeparii BIJAICHNX BETeTaTUBHUX YaCTHH MOBHOIIIHHOI POCIMHH, a
METOAMKH CTBOPEHHSI MOXOBOT'O TIOKPUBY MOCTIIHO BAOCKOHaMOI0ThCs (MaeBchkuit, 2011).
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TexHomnoriss "BEpTUKAIBHOTO O3€JIEHEHHS" € iJeaJbHUM pIMICHHAM s JU3aiiHy
MPUMIIIEHb, CTIH Oy/IIBEJIb Ta IeKOopallii caoBO-apKoBUX 00'ekTiB. BoHa 103BOIIsE 3aCTOCOBYBATH
JEKOPATUBHI POCIMHHU PI3HUX T'PYIL, B T.4. CYKYJEHTH, JIKapChKi TPaBH 1 HaBiTh OBOYEBI KYJIbTYpH.
[Togexyau 3acTOCOBYThH MPUIMOM PO3MIIICHHS T.3. CTa0lIi30BaHUX POCIMH Ha CHeIliadbHI MOTYJIbHI
6moku. Jl1si BepTUKAIBHOTO 03€JICHEHHS MPUIATHI IPEACTABHUKH Maiike BCIX CUCTEMaTHYHUX TPYI
BHIIUX POCIIMH (HaltMacoOBIIIE 3aCTOCOBYIOTh KBITKOBI - MOHOKOTH Ta €yJIIKOTH, TTAIIOPOTI, IJIAyHH
ta Opioditm), a mpaniBHuku O(iciB, J€ 3aCTOCOBAHO II0 TEXHOJIOTIIO, € >XUTTEPATICHIIINMH,
MPOJYKTUBHIIIUMY 1 HATXHEHHIIIMMHU IO BUKOHAHHSA [TOCTABIIEHUX 1€pe]l HUMU 3aBJaHb.

HoBiTHBOIO MOTEHIIIHOIO 3arpo3010, IO MOXKE MPOSBIATHCA Yy MICTaX, € BUHUKHEHHS
edekTy «MIChKOro OCTPOBY TEIUIa» K OJIHOTO 13 HEraTMBHUX HACHIJKIB CY4acHHX 3MIH KJIIMaTy.
3a3Buuail y MicTax IIMPOKO BHUKOPUCTOBYIOTH Taki marepiaau sk OeToH 1 achanbT, sKi MalOTh
ICTOTHO Pi3HI TEIUIOBI (TETUIOEMHICTD 1 TETUIONPOBIIHICTH) Ta BiAOMBHI (PO3Cit0OBaHOT) BIACTUBOCTI
noBepxHi (anp0eno 1 KoedimieHT BUIIPOMIHIOBAHHS), HIX y HNPUJIETJIMX O MicTa paioHax, ne wi
Marepiaiay MeHI nomupeHi. Lle Bukivkae 3MiHy B €HEpreTHyHOMY OajlaHCi MIChKOI TEpHUTOPIi, 110
9acTO MPHU3BOIUTH JI0 BUILOI TEMIEPATYpH, HIX y CUIbCbKHX paiionax. llle onHa BakianBa mpuunHa
MOJIATa€ y BIJCYTHOCTI BUMAPOBYBaHHS (HANpUKIIAJ, 4epe3 BIACYTHICTh JOCTATHHOI KUIBKOCTI
POCIIHMH) Y MiCbKHX paiioHax. Bizomo, 1m0 y TiHi AepeB TemmnepaTypa MOBITPS 3HIKYEThCS Ha 2—5
°C, BOJOricTb NOBITpA HiABHINYyeTbcs Ha 7-15 %, a Temmeparypa Ha TMOBEpPXHI IPYHTY
smeHmyetbes Ha 12°C (Kucheriavyi, 2008; Kazantsev et al., 2016; Masalskyi, Kuznietsov, 2018).
31 3MEHILIEHHSM IUIONII 3€JeHHX HacaJKeHb MicTa BTPAayarOTh OXOJOJ/KYBaJIbHY IO JEepeB Ta
3IaTHICTH J0 YTHIII3aIil Byriekuciaoro razy. Cepes 3arallbHUX CTpATeriii 3SMEHIICHHS HETaTHBHOTO
BILTUBY BiJ epekTy «MichKOro ocTpoBa Termia» HaliBiqoMimuMu € ¢papOyBaHHs Oy/IiBeIb CBITIOHO
bapboro, 03eNeHEHHS JIaXiB MUBSIXOM OOJIAITYBAHHS T'a30HIB/CAlliB Ta CTBOPCHHSI 3€JICHUX 30H Y
MiCTaX, BUKOPUCTOBYIOUH €()EeKTHUBHUI HAayKOBO OOrpyHTOBaHMI acopTuMeHT pociuH (Tapan ta
iH., 2018).

[Ipu dopmyBanni «eko-mict» (Register, 1987) mnoTpibHe 3acTocyBaHHS T.3.
"kceponmanamadTUHTY" SK HAMPSAMKY CaIoBOTO 1 JAHAMA(THOTO MPOCKTYBAaHHS 31 30CpeKCHHIM
YUCTOI BOAM Ta MiHIMI3ali€o ii BUTpaT i moiuBy. [l rpaMOTHOro migOdoOpy acOpPTHUMEHTY
POCIIUH 1IbOTO HAIIPSIMKY MOTP10H1 creliaibHI HayKOB1 TOCI1)KEHHS.

VY OypiBenbHIM ramy3i He BTpayaOTh MOMYJSIPHOCTI OyaMaTtepiaad MPUPOAHOTO
MOXO/KEHHSI, B T.4. 1 POCIMHHOTO - CTIHOBI, MOKpPIBENbHI, TEIIOI30JSIINHI, OOJUIIOBAIBHI,
o3100mroBanbHI. [IpoTe, IX BUTOTOBISIOTH 13 00p00JIEHOT CHPOBUHH, OTPUMAHO] 13 LIJIMX POCIUH YU
ix uactuH. Ha mnportuBary, “3eneHor0 apxiTEKTyporo” Ha3MBalOTh MHCTELTBO (OPMYBAHHS
IpOCTOPY 3aco0amMM MPHUPOJHOro JaHAmAa(Ty, a OCHOBHUM OyaAiBEJIbHHUM MaTepiaioM y Horo
CTBOPEHHI € WUBI JIepeBHI pociuHU. ICHYIOTH pi3HOMaHITHI TexHiku ("HiBaki", “nmepeBa Ha
mmnaiepax”’, "apOockynbnrypa" abo ‘““kuBa cKynbnTypa’, "apOoapxiTekTypa" Ta iH.), IO AalOTh
3MOT'y CTBOPIOBaTH OKpeMi 00’ €KTH, CLOPYIH, Malll apXITeKTYpHI (OPMU - apKH, aJbTaHKH, JITHI
KUTIIOBI MPUMIIIEHHS, MeOJIi, MPEAMETH SKOi 3aBFOJJHO ()OPMH - 3 )KMBHUX POCIIMH HIISIXOM HaJaHHS
cToBOYpy 1 Trigkam ocobmuBoi (opmu. JlepeBo MoOKe MiANAIITOBYBATHCS T1J 3OBHIIIHI
HaBaHTAXEHHS Ta BUKOHYBaTH (YHIIii HECY4oro KOHCTPYKTHBHOTO elleMeHTa 0e3 0COOIMBHX
HE3PYYHOCTEH JUIi HBOTO CaMOro, TOMY, IpPW TPAaBHIBHOMY IUIaHYBaHHI, 3 POCIMH MOXKHA
CTBOPUTHU OUIBIIICTh KOHCTPYKTUBHHUX €JIEMEHTIB, Kl JroauHa Oynaye 3 Mmetany Ta 6erony (1o,
Karomna, 2015).

CyuacHa Teopisi MiCTOOyAyBaHHS MICTUTh MOHSTTS PO CUCTEMH O3€JIEHEHHX TePUTOPIi,
SKi, TIPOHU3YIOYN MICTO, MAalOTh OCHOBHE INPH3HAYEHHS - O3J0POBJICHHS MICHKOTO CEPEIOBHIIA.
CyKyIHICTb 3aX0/1iB [0 CTBOPEHHIO 3€JIEHUX HACA/PKEHb Y HACEJICHUX MYHKTaX Y BUIJISAL PI3HUX 32
MpPU3HAUYCHHAM OO €KTIB O3€JICHEHHS — CajiB, CKBepiB, MHapkiB, OyiabBapiB, JICOMAapKiB, 30H
BIJIMIOYMHKY B )KUTJIOBUX 1 IPOMHUCIOBHUX paiioHax - Mae 3a0e3leuyBaTh Taly3b CaJOBO-IapKOBOIO
rocrofapcTBa. TakuM YUHOM, BOHA € JOTHYHOIO /IO BUPIMIEHHS OKPEMHX EKOJOTIYHUX MpoOIeM
HACEJICHUX MYHKTIB Ta 03/10poBieHHs iX HaceneHHs (["octe, FOckeBuu, 1991). OnHuM 13 HOBITHIX
HaNpsIMKIB B 03€JI€HEHHI, /10 SKOI0 MOYKHA 3aJly4YUTH Pi3HI TPYNU BUILKUX POCIUH, € O3E€JIEHEHHS
aBTomarictpaieil. [Ipu ipoMy Mae BpaxoByBaTHCA 34aTHICTh POCIMH (IKCYBAaTH HIKIATUBI BUKUIN
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TPaHCHOPTHUX 3aco0iB Ta aBTomMoOuUTbHOrOo mmiy. llpore, y HaceneHuX MyHKTax YKpaiHu
BiIOYBA€THCS TOCTIMHE TOTIPHIEHHS CTaHy OaraTOpiuHMX 3€JICHUX HACa/PKCHb 4Yepe3 HU3BKHM
piBEHb CBIZIOMOCTI Ta KyJIbTYpU TPOMAJsH, HEJOCTaTHE HOPMATHBHO-TIPAaBOBE 3a0e3IeUeHHS,
BIICYTHICTh CHCTEMAaTHYHOTO KBaTi(hiKOBAHOTO JOTJSTY, 3acCeleHHS aJBCHTUBHHUX BHJIB, IO
KOHKYPYIOTh 13 aOOpUT€HHUMH, 1HBa3ii HOBHMX MIKiJHUKIB, (OPMYBaHHS KyJIbTYp(]iTOIEHO3IB 31
CIPOIIEHOI0 CTPYKTyporo Ta iH. (Poroscekwmii, 2019). Jlana ramy3p B YKpaiHi HarajabHO NOTpeOye
BHCOKOKBaJTi(hiKOBAaHHUX KaJIpiB Ta yBaru 3 OOKY Jep>KaBHUX OPraHiB i TPOMaICBKUX OpraHi3arlii.

TakuM YMHOM, POCIIMHHA KOMIIOHEHTA € HEBIJ'€MHOK CKJIAJIOBOIO MPUPOIHOTO OTOYCHHS
JIOAWHY, 3 TOMY 3JIMIIAE€THCS MPEIMETOM JUIsl BCEOIYHOTO HAYKOBOT'O BUBYEHHS Ta MIKTary3eBOi
CHIBIIpalll PU peatizallii CydacHUX MPOEKTIB 3€JICHOr0 Oy 1IBHHUIITBA.

BIOPHILIC DESIGN AS A FACTOR IN AESTHETIC, EMOTIONAL AND PHYSIOLOGICAL
COMFORT IN THE LEARNING ENVIRONMENT

O.N. Rychkova
S. Seifullin Kazak AgroTechnical University helga.richi@mail.ru

One of the relevant and urgent issues of contemporary design can rightfully be considered
a search aimed at solving the problems of establishing relations between nature and man at different
levels of his life. And the question is not about grandiose and absurd plans for «conquering» nature,
but about creating harmonious, «symbiotic» relations between nature and man, which biophilic
design practices.

The biophilic design represents the conceptual basis of the development strategy of
educational spaces that strengthen the emotional connection with the environment and contribute to
creativity, emotional and aesthetic comfort.

Problem. Even Vitruvius noted two conflicting trends in architectural activity: activity in
context with nature and counter-action in relation to it. The current situation requires increased
attention to the greening of space, to filling it with biophilic elements. According to Iovlev [1],
these requirements are caused by various kinds of pollution: physical, which leads to a deterioration
of the sanitary-hygienic state of the environment; visual, acoustic and energy-informational,
negatively affecting the mental and emotional well-being of a person. The crowding out of nature
by reducing green areas, replacing it with equipment and technologies has its negative effects.

Staying students in an educational institution should contribute to the manifestation of the
creative talent of young people. Nevertheless, when designing educational interiors, the influence of
physical and artificial environments on health, physiological comfort, psychological well-being and
productivity of students, their human feelings, emotions, and overall well-being are often
overlooked.

Over the past fifteen years, the design community has gradually begun to solve these
problems, creating an environment in which people's health and well-being come to the forefront of
the design process. Recent studies have shown that contact with the natural environment and its
characteristics can have a positive effect on human health and well—being1,2,3. Even in the standards
of sustainable construction, biophilia has been included, mainly because of its contribution to the
quality of the indoor environment and the connection with the place. More recently, biophilic

I'C. O. Ryan, W. D. Browning, J. O. Clancy, S. L. Andrews, N. B. Kallianpurkar. Biophilic design patterns.
Emerging nature-based parameters for health and well-being in the built environment. International Journal of
Architectural Research, 2014, 62-75 pp.

2 K. Gillis, B.Gatersleben. A Review of Psychological Literature on the Health and Wellbeing Benefits of
Biophilic Design. Buildings 2015, 948-963 pp.

3 F Beute, de Kort, Y.A.W. Salutogenic effects of the environment: Review of health protective effects of
nature and daylight. Appl. Psychol. Health Well-Being 2014, 6, 67-95.
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design has been advocated as an additional strategy for solving problems of stress at the workplace,
student performance, patient recovery, and other familiar problems of modern society.

Previous studies have shown a direct correlation between biophilia and comfort in the
educational environment, as well as student performance. Modern foreign studies are presented in a
number of areas: a biophilic approach to outdoor learning strategies (D.K. Shaffer, 2017);
theoretical research into the relationship of nature with emotional intelligence and well-being (P.R.
Gerofsky, 2016), P. Kh. Musoga (2015). In recent studies by M.Sh. Abdelaal (2019), the biophilic
design used to create a model of a creative university campus is considered as a new approach to
planning a sustainable innovative university. P.K. Musoga, School of Arts and Design, University
of Nairobi, considers biophilic design as an innovative way of designing an artificial environment in
such a way that it includes nature and its elements and thereby creates a stable and friendly human
environment. A biophilic approach to outdoor learning strategies was proposed by D.K. Shaffer
(2017). Recently, the influence of biophilia on student performance was specifically studied in the
dissertation of D. Matteson (2013). Theoretical studies on the relationship of nature with emotional
intelligence and well-being were discovered by P. Gerofsky of the University of Western Ontario.
The dependence of a person’s ability to think, feel, communicate, create on his relationship with
nature was examined by S. Kellert (2014) in his first full report on the influence of nature on the
quality of life and well-being. Combining scientific discoveries with personal experience and
perspectives, Kellert explores how we and our abilities for love, intellect, aesthetics, spirituality are
deeply dependent on the quality of our connections with the natural world [2].

According to S. Kellert [3], the most obvious strategy for achieving comfort in an
artificially created environment is the use of «direct experience» of nature, which can be achieved
in accordance with various design decisions: natural lighting and ventilation; the integration of
living plants in an artificial environment (vegetation or vertical green walls); the presence of
panoramic views of natural or urban landscapes; water sources (e.g. fountains or waterfalls);
greenery on the facades and roofs of buildings (for example, climbing plants or «green roof») [3].
Green areas, both internal and external, are important for the biophilic design that promotes a
connection with nature. In moments of stress and overwork, in attempts to escape from civilization,
a person is motivated to search for natural green areas, the formation of which, in addition to
landscaping and an aesthetic component, has one undeniable value — the creation of the most
comfortable conditions close to his natural needs.

Thus, the biophilic design supports the fundamental idea: architecture and nature should be
considered as paradigms for the design of buildings of educational institutions, as aesthetic and
artistic values, since they have the potential to enrich the processes of teaching and learning. Being
biological creatures, people physiologically, emotionally and psychologically did not adapt to
modern technological cities, so «we need a daily dose of nature» [4].
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ICTOPUYHI ACHEKTH, TEHJAEHIII I CYYACHUI CTAH IHAYCTPINA MIKPO3EJIEHI B
YKPAIHI

0O.C. IlnaxorHivenko, O.10. Ctpamok

HamionansHuii yHiBepCUTET 610pecypciB 1 MPUPOTOKOPUCTYBAHHS Y KpaiHu
alionaplakhotnichenko @ gmail.com

3 KOKHUM POKOM HaOyBaroTh Bce OUTBINOT TeHEHI(ii HOBI healthy-HOBMHKH, MOYMHAIOYN
BiJI MiHI-OTOPOJMKIB 1 3aKIHUYIOUYH 3€JICHUMH JIaXaMHu.

Memkanii ypOaHi30BaHMX TEpUTOPi MOTPeOYIOTh BCE OUIBIIE peNakcy Ta OpTraHiKH.
OxkpiMm mpoOjieM JIOJAMHM B TIOKPAIIEHHI KUTTA B MICTI (HOpMasi3aiis eMOI[IHHOTO Ta
TICUXOJIOTIYHOTO CTaHy) BUHHUKAE HEOOXITHICTh KOPHUCHOTO Ta YHCTOTO MPOIAYKTY Xap4yBaHHS.
OnHuM 13 4y10OBUX MOEIHAHb IEKOPATUBHOCTI T4 KOPUCTI € MIKPO3€EJICHb.

Hacammnepen, ciin BU3HAYaTH MOHSATTS «MIKPO3€JICHB» TOMY, L0 B 0aratbox jpKepenax ii
IUTYTalOTh 3 MApOCTKaMH, sKi aOCOJIOTHO PI3HATBCS CBOEIO JIEKOPATHBHICTIO Ta TEXHOJIOTIED
BUpOIIyBaHHA. [1apocTku Bigpi3HAIOTHCS BiJl MPOPOCTKIB THM, 110 B)KUBAIOTHCS Pa3oM 3 HACIHUHOIO
Ta HE 3aBXIM MalTh Mapy CHOpaBkHIX JucToukiB. Cimil BIAMITUTH, IO MApPOCTKU 1
MiKpO3€eJeHb(ITPOPOCTKH) KOPUCHHH 1 IIIKAaBUH MPOAYKT Xap4uyBaHHS.

Mikpo3eneHp - 1€ NPOPOCTKH, HACIHHS SKUX BUCAJKYETbCS B TPYHTOBY CYMIII IHiciis
MPOPOCTaHHSI Ta CKJIAJA€ThCS 3 cTedNla 1 mapu CHOPaBXKHIX JIMCTOYKIB. Y TaKOMY BHIJIA[I
3aCTOCOBYETHCA B 1KY, @ HACIHHS TaKUX IPOPOCTKIB HE BXKUBAETHCS.

[TostBOrO MiKpoO3€lieHI MU 3aBASYYEMO aMEepUKAHCHKUM Ied-kyxapsm. Y 1980-x pokax y
mrati KanidopHis pectopanu nmoyajim MacoBO 3aCTOCOBYBATH MPOPOCTKU AJISi IEKOPYBaHHS CBOIX
CTpaB Ta SIK iX IiKaBuB iHrpenieHT. Crno4yaTky BHUKOPHCTOBYBAJIHM TaKi POCIWHH, SK: PYKKOJI,
0a3uiik, OypsK 1 cajaT-IaTyK. 3rojioM, MiHI POCIMHU HaOyJlIH MacoOBOI'O MOIIMPEHHS B CYCIIHIH
Kanani, a gepe3 m’ath pokiB pazom i3 xBuiieto healthy-food ta 3q0poBuM criocoOoM KHUTTS BOHA
yBIHIILIa 10 €BPONEHCHKUX KpaiH Ta A3ii.

Hapasi, Mikpo3eneHnb He € HOBHHKOIO 1 Juisi Hamoi Kpainu. Ha chorojHimHiil 1eHb B
Vkpaini Hamiuyerbess Onmu3bko 20 (epMepchbKHX TOCHOJAPCTB, $KI aKTHUBHO 3aiiMaioThCs
BHUPOILIYBaHHSIM MIKPO3€JIE€H] Ta CXOXKUX KYJIbTYD.

Hes3Bakatoun Ha Te, 110 KyJIbTYpa «microgreeny» Iroyajia akTUBHO PO3BHBATUCA B YKpaiHi
JUIIE OCTAaHHI II'ITh POKIB, Hamll (epMepcTBa BXKE 3apa3 MOXKYTh MPEKPACHO KOHKYpPYBaTH 3
3aKOpPJOHHUM mpoaykroM. Ha nanuit mMomeHT B VYkpaiHi € Tpu HaiOuiemn Qepmu, sKi
CHeliai3yloTbcsd Ha MiKpo3eneHi, BoHM posramoBaHi B Opeci, Kuei ta Xapkosi. Takox,
yKpaiHChbKUMH (hepmepamu OyB po3poOJ€HUN OHJIAHH-KYpC MO CTBOPEHHIO CBOIO BJIACHOTO
MIJIPUEMCTBA 110 BHUPOILYBAaHHI MIKPO3€J€H1, pO3po0IeH] YEK-TUCTU MO BUPOIIYBAHHIO PI3HUX
KYJIBTYp Ul MIKpPO3€JIeHI Ta IPaMOTHO ¢()OPMOBaHI KOMITJIEKTH 3 YCIM HEOOXITHUM OOJIaJHAHHAM
JUIS BUPOLLYBaHHS MIKpO3€eJIeH], sIKl MO’KHA IPUI0aTH B IHTEPHET-Mara3uHax.

BBaxxaeMo, 110 OJHI€I0 3 HAWrOJOBHIMIMX MpoOJeM YKpaiHCbKHX (epmepiB, sKi
CHellali3yeThCSl HAa MIKpO3€JeHl, € Miclsg 30yTy MNpoayKulii Ta BIACYTHICTh MONYJsSpH3alii ix
TOBapy, Majliil BIJICOTOK HAaceJeHHs OOI3HAHMM B MIATPUMAHHI 370POBOTO Xap4yyBaHHS Ta
3JI0pPOBOTO CIIOCOQY KUTTS, aJ)Ke TaKl YNUHHUKHU BIJICYTHI y HAallIMX 1HO3EMHUX KOJIET.

OpHak, B mpolecax BBEIEHHS Ta BUPOIIYBaHHS HOBHUX KYyJIbTYp, HOBHUX METOJIIB
30epiraHHsl POCIWH, HAMCaHHs Opouryp, kKiaacudikallii poCJIMH 32 CMAaKOBUMH Ta JEKOPATUBHUMHU
SAKOCTSIMM YKpPAiHCBKI CHELialiCTH 3HaXOAAThCS Ha PIBHI 3 1HO3EMHHMH,a B JESKHX MHUTAaHHIX
HaBITh € OLITBII KOMIETEHTHUMHU.
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BITPOBA/DKEHHSA ITPUHIUIIIB 3EJIEHOI'O O®ICY B IT-KOMITAHIAX V MEXKAX
3AT AJIbHOI KOHLIEILIIT 3EJIEHOT'O BYIIBHULITBA

H.C. Kapnenko

Hamionansuuii yaiBepcuteT «KueBo-MorunsHcebka akagemis», TOB « [ HHOBEKC VYKPAIHA»
kandirynina@ gmail.com

Konmentiist 3eneHoro OyaiBHUIITBA TiCHO MOB’s3aHA 3 KOHIEMIIIEIO 3€JIEHOT0 odicy, apKe
BOHA CHpsSMOBaHAa Ha 3MEHIICHHS HETaTUBHOTO BIUIMBY Ha HAaBKOJIMIIHE cepeAoBuIle O]icHOI
JISUTBHOCTI KOMITaHIi HIISXOM MaKCHMAJbHOTO 30€peKeHHsI pecypciB Ta €Heprii i 3MEHIICHHS
KUIBKOCTI BIIXOIB. AKTyalbpHICTH OOymoBieHa THM, 1m0 50% 3araJbHOTO €HEpProCrnoKUBAHHA
NpUXOUTHCA Ha odicu, a mpu oMy 21% eHeprii BUTpadaeThesi TapeMHO 1 10 Toro x 2/3 —y
Hepoboumit yac. {opoky koxeH odicHuil npamiBHuk npoaykye 120 - 140 kr Biaxoais, 3/4 3 skux
NpUIaZae Ha TarnepoBe CMITTA. SIK Iie He MapaJoKCcaabHO, PO3BUTOK IHM(POBHX TEXHOJOTIH HE
CYIIPOBOJDKYETHCSI 3HAYHUM 3HIDKEHHSM CIOKMBaHHA Mamnepy, sAkuil 3aiimMae 75% odicHux
BigxoxiB. Koxen mparniBHuk BukopuctoBye Bix 70 mo 80 Kr mamepy Ha piK, IO €KBiBAJIEHTHO 3
naykam Ha Micaub. [lapanokcanbho, mo 25% AOKYMEHTIB BUKUIAIOTHCSA Yepe3 S5 XBUIIMH Micis iX
po3npyKyBaHHA, a 16% po3apyKiBOK HaBITh HIXTO HIKOJIM HE YHUTAE.

3MEeHIIIEeHHS MAanepoBOTr0 JOKYMEHTOOOITY MOKe 3HAUHO CKOPOTHTH O(icHI BiAXOAHM, aje
IT Takox peaqpHO BIUIMBAIOTH HA HABKOJIMIIHE CEPEIOBHINE. 3 BUKH/IIB TAPHUKOBUX Ta3iB, 3a SKi
BiMOBIaNIbHI IU(PPOBI TexHOIOTIT 25% MPUXOIUTHCS HA LIEHTPU OINpalfoBaHHA JaHuX, 28% - Ha
iHbpacTpyKTYpY, 47% - Ha 0ONMaAHAHHS KOPUCTYBadiB. J[i1si BHpOOHUIITBA KOMII FOTE€pa Baroro 2 Kr
BUKOPUCTOBYeThCS 800 Kr CHPOBHMHHU, MPU IIbOMY Ha KOXHI 169 Kr cupoBuHU mpumagae 124 kr
BUkuaiB CO;. ITo0BKEHHS CTPOKIB BUKOPUCTAHHS KOMIT IOTEPHOT0 00J1a/IHaHHS, HaBITh 3 IBOX JI0
YOTHPHOX POKIB, MiABUIIYE HOro exosoriudi nmokasHuku Ha 50%. Jleski MpHCTpOi CHOXHMBAIOTH
MEHIIIe eHeprii, HIK 1HII, HapUKJaa, HOyTOyk BUKopuctoBye Ha 50—80% MeHIe HIK HAaCTUIbHUM
CTaIllOHAPHHI KOMIT I0Tep, a TIaHIIeT — 11e MeHIe (Tadm. 1).

Tabnuys 1
Eneprocno:kuBanusi 0icHOro 00,12 JHAHHS
(3a nanumu ADEME 1 GreenlT)

Ne Tun odaagHanHs EneprocnoskuBanHsi, KJIOBAT-TOAHH HA PiK

1 Cwmaptdon Big 2 1o 7

2 IImanmer Bix 5 mo 15

3 KowMmm’rotepHuii ekpas Big 20 1o 100

4 HoytOyxk Bix 30 mo 100

5 CrarioHapHU# KOMIT IOTEp Bix 120 mo 250

6 Poytep Bix 150 mo 300

EneproButpaT miackux eKpaHiB 3ajekaTh BIJ X pO3MIpiB — UMM OUIbIIE MOHITOpP, TUM
OlIbIIIe BUTPAYA€ETHCS €HEPrii Ha Horo >kuBieHHs. [IpuHTep Ta KOMiloBaIbHUN anapaT Cl0KHUBaIOTh
€Heprilo HaBITh KOJIM BOHU HE BUKOPUCTOBYIOTHCS, MPH 1IbOMY KomiMaiuHa 80% eHeprii criokuBae
y pexuMi ouikyBaHHs. CIijJi 3a3Ha4UTH, 1110 OaratoyHKIIOHANbHUN anapaT (MpUHTEp + Komip +
ckaHep) BuTpauae Ha 50% eHeprii MeHIIe, HIXK TPU OKpeMI MPHIIaIH.

CTOCOBHO JApYKYBalbHOI TEXHIKM 3a3Ha4yaloTh, 10 Ja3epHUM MNpUHTEp OLIbII
€KOHOMIYHUM, HIX CTPYMEHEBUM, HaBITh HE3BAXKAIOUM HAa HEOOXITHICTh MONEPETHHOTO HarpiBy
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na3epy, OCKUJIbKM CTPYMEHEBUH MpPHHTEP MPOAYKye OaraTo BiIXOAIB Ta MOTpedye MOCTIHHHUX
Butpar. CymicHE BUKOPUCTAHHS KOIipa, MPUHTEPY Ta CKaHEPY EKOHOMIIATH CHEprio, a y pasi
peanbHOi Ta MOCTIMHOT HEOOXiTHOCTI BEIMKUX 00’ €MIB IpYyKOBaHOI O(ICHOT MPOAYKIIi JOMIIIEHO
npuadatu npodeciitHe ApyKyBaabHE 00JIaTHAHHS, sIKe MiHIMI3Yye (DIHAHCOBI Ta €KOJIOTIYHI 3aTpaTH.
3araioM sl APYKY BHKOPHCTOBYIOTH BEPCii JOKYMEHTIB, SIKI BIAPI3HSAIOTHCS BiJ iX IU(PPOBUX
BapiaHTiB. BoHHM crpsiMoBaHI Ha OOMEXKEHHS BHKOPHMCTAHHsS CHEprii Ta MarepiaiiB, HaIpPHKIAI
tabmuni ctuiniB CSS mpomoHyroTh pi3HI MIPUQTH, B 3aJIEKHOCTI BiJ] TOTO, YATAETHCA TEKCT Ha
€KpaHi YU pO3APYKOBYeThcs. [l NIpyKOBaHWMX Bepcid CliJi YHUKAaTH 3alBUX Ta OCOOJIUBO
KOJIbOPOBUX MAIOHKIB, 3MIHIOBaTH pO3MIpH, IIIJIBHICTh Ta HACHYCHICTh. SIKIIO HEMOKJIHMBO
YHUKHYTH OJHOCTOPOHHIX PO3JPYKIBOK, TO HaJalll iX BUKOPHUCTOBYIOTh y SKOCTI UYEPHETOK 1 BCI
narnepoBi 0¢iCHI BiIXOAX NOBUHHI YTHIII3YBaTHCS HAIEKHUM YHHOM.

Y 3B’SA3Ky 13 CTPIMKHUM PO3BUTKOM KOMIT'IOTEPHUX TEXHOJOTIH y CBITI 1 3pOCTaHHSIM
kimpkocTi IT-kommaniit B YkpaiHi, po3poOka peKOMEHIaIliil 10 3MEHIICHHIO HETaTUBHOTO BILUIUBY
Ha HaBKOJIMIIHE cepeaoBHIne O(MICHOI MIsUIBHOCTI TaKMX OpTraHi3alliid MpeACTaBIse OCOOIHBY
akTyanpHicTh. Cepell CTaHIAPTHHUX 3aXOMIB MO JOCATHCHHIO MapaMeTpiB 3€JIEHOTO 0dicy OKpeMo
BUJUTSETbCS HEOOX1HICTh 3HUKEHHS BIUTUBY KOMII IOTEPHOTO Ta 1HIIOTO Cy4aCHOTO TEXHIYHOTO
odicHOTO 00JIaTHAHHS.

Ski 3aX01y MO 3HIKEHHIO HETaTMBHOTO BIUIMBY HAa HABKOJIMIIHE CEpenoBHINE O(iCHOTO
oOJlalHaHHS BKIIIOYAIOTh PEKOMEHJAIll M0 BIPOBAHKEHHIO KOHIEMIii 3emeHoro odicy mist IT
koMmaHii? Jlo HaiOiIbil ePeKTUBHUX CHOCOOIB BITHOCATH MOJOBKEHHS CTPOKY BHUKOPHUCTAHHS
oticHoro obsagHaHHS, CBOEYACHHI PEMOHT, BiJIHOBIICHHS, IIOBTOPHE BUKOPHCTAHHS 1 MpaBUIIbHA
yTUJI3allis eeKTPUYHOTO Ta eJIeKTPOHHOro oOsagHaHHsg. CUCTEMH aBTOMAaTUYHOTO BiJKIIIOUEHHS
MPUJIAIB B PEXKUMI OUiKyBaHHS €KOHOMIIATH 10 11% enexrtpoeneprii. AHimaiiini 3actaBku Ta 3D
rpadika BUKOPUCTOBYIOTH 0arato eHeprii Ta 3aBa)kaloTh MEPEXO0Jly €KpaHIB Y PEKUM OUIKYBaHHS,
ToMy iX HeoOXimHO mpuOpaTtu. PeKOMEHAYIOTh pEryiioBaTh SICKPaBiCTh 300pa)KeHHS IS
JOCATHEHHSI KOMITPOMICY MiX Bi3yalbHHUM KOMGOPTOM Ta eKOHOMi€o eHeprii. Ciiag oOMexyBaTu
KUTBKICTh BIIKPUTHX MPOTPaM Ta 3alBHX BKJIANOK, Binkmouatu ¢Gyskiii GPS, Wi-Fi, Bluetooth Ha
TenedoHi Ta TUIaHIIeTi, KOJIM BOHU HE BUKOPUCTOBYIOTHCS, 00 MEPEBECTH 1X B PEXKUM «IITAK.

Buxopucranns [arepHery y npodeciiiHiil 1isIbHOCTI CIIBPOOITHUKIB 0icy € HEOOX1AHOIO
notpedor0 cyyacHoro Oi3Hecy. BIUIMB BipTyanbHOI peaJlbHOCTI Ha HABKOJIMIIHE CEpelOBUILE
3/1a€ThCSl HECYTTEBUM, ajie e 1U1o3id. HeoOXigHO BUKOPUCTOBYBAaTH IU(POBI Ta KOMYHIKAIIIHI
TEXHOJIOTIi 3 ypaxyBaHHSM IpPaBUJI €KOKOMYHIKALlIi MPH CTBOPEHHI BIPTyaJlbHUX MPOIYKTIB Ta
eJIEKTpOHHIN B3aeMonii. Hampuknan, meBHi Opay3epu CIOXKHMBAaIOTh OUIbIE €HEeprii HDK 1HIII.
Hocnimkennss ADEME Web Energy Archive Buainse Chrome y sKOCTI HaHOUIbII €HEPrOEMHOTO
(27 Bt rox na 1000 mepernsaiB cTopiHOK) y nopiBHsHHI 3 Internet Explorer u Firefox. B mpoueci
BeO-M3aiiHy PEKOMEHIOBAaHO OpIEHTYBaTUCh Ha pekoMeHpauii Jsadoparopii Green Code:
(www.greencodelab.org) i perensHO 00MpaTH XOCTUHT — TaK 3BaHE «3€JICHE PO3MIIICHH». baxaHo
BUKOPHUCTOBYBATH TEXHOJIOTII 3 BIJKPUTUM BUX1THUM KOJIOM, OCKUIBKH IIi IPOTPaMU CTBOPIOIOTHCS
1 BIIOCKOHATIOIOTHCS HE3aJIKHOI0 CIIJIBHOTOI pO3POOHUKIB, K1 IIBUIKO PEATYIOTh 1 BUIIPABIISIIOTH
MIOMMUJIKH Ta HEJIOJIKH.

[TpaBuiia eKOKOMYHIKallli MOIIMPIOIOTHCS HA EJIEKTPOHHE CHUIKYBAHHS CHIBPOOITHHUKIB
o(icy Ta 30BHIIIHI KOHTaKTH KoMnanii. HajmikoBa iHdopMmariiss Ha MepexkeBUX HOCISIX CIpUse
MIJIBUIIICHOMY CIOKMBAHHIO €HEprii, TOMy BEJHMKI MAacCHBH JaHUX PEKOMEHJIOBAHO 30epiraTd Ha
30BHIIIHIX IuCKax. Bci maHHi HEOOXiMHO pPETeNbHO CHUCTEMATHU3yBaTH Ta BUAANSATH Ti, L0 HE
BUKOPHUCTOBYIOThCS. Ciify perynsipHo ouninary nanky «downloads» onepariifHoi cuctemu, cookie,
Kem Opaysepa, ICTOpil0 MeperiisiiB Ta MOIITOBI CKPUHBKH, 0coOMMBO craM. Jlns rabapuTHHX
JOKYMEHTIB Kpallle BHKOPHUCTOBYBATH MallKM CIUJILHOIO IEperisay Ha cepBepl kommnadii. Jlns
odimiitHOi KOpecHmoHAeHIlli PEeKOMEHJOBAHO eJIEKTPOHHI MIANUCH Ta JIOTOTUIU KOMIIaHii 3
HEBEJIMKUM DO3PILIEHHSIM, a JUIs BHYTPIIIHBOTO CHUIKYBaHHS MOXHa OOIMTHCH 0e3 3aiiBoro
aHTypaxy. Bci cTBOproBaHi JOKYMEHTH MarOTh OYTH ONTHMI30BaHi JUIs 3pYYHOTO MEperyiaay Ha
PI3HUX €KpaHax, 100 YHUKHYTU HEOOX1IHOCTI IX pO3ApYyKyBaHHS.
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Hesxi IT-xommnanii B YKpaiHi MOYMHAIOTH BIPOBAJKYBAaTH ITEBHI NMPHHLUIHU 3€JIEHOTO
odpicy 1 pO3BUBAIOTH 1€MW HAMPSAMOK, SK YAaCTUHY KOHIIEHIli KOPIMOPAaTUBHOI COIIAJbHOI
BINOBiJAJILHOCTI. 30Kpema KomrmaHisi «[HHOBEKC» IHTErpye y CBOIO MAISIBHICTH i€l cranoro
PO3BUTKY, PO3BHBAIOYM MPOEKT «3eneHuil odicy. Lle miaTBepmkye cHomiBaHHS, IO CydYacHUH
mikHapoaauii Tpern GreenlT HaGyne mmpokoro nomupeHHs B YKpaiHi B y3roJUKEHHI 3 KpalluMu
TEHJICHIIISIMU TIEPEIOBOTO PO3BUTKY €KOJOTIUYHUX 1H(HOPMAIIHHUX TEXHOJIOTIH.

OCHOBHI [TPMHIIUIIM ®YHKIIIOHYBAHHA EKOI'OTEJIIB

0.C. Hukomok!, O.B. ITo6iryn?

2 Igano-dpankiBchbkuii HalliOHATBHMI TeXHIUHMIA yHiBEpCHTET HA(TH i rasy
alenapobigun @ gmail.com

B Vkpaini eko-roTeini Juiie MOYMHAIOTH (YHKIIIOHYBaTH, a iX OpraHizailis He I[IJIKOM
BIJIMIOBIA€ MDKHAPOJAHMM BHMOTaM. TOMYy BaKJIMBHM € BHIUITUTH OCHOBHI XapaKTEepHI pUCH
€KOTOTelliB Ta MPUHIIUIHU X (YHKI1IOHYBaHHS.

OCHOBHHMHY XapaKTEPHUMHU PUCAMHU €KO-TOTEIIIB €:

. BUKOPHUCTAHHS MPH OYIIBHUIITBI Ta O(POPMIICHHI HATYpalIbHUX MaTepiaiB;

o po3TalryBaHHs 3/1€01IBIIOT0 B IPUPOIHO IPUBAOINBUX 30HAX;

o PI3HOMaHITHICTD apXiTEKTYpHHUX (OPM 1 AM3aMHEPCHKHUX PIllICHb Ta iX BIAMOBIAHICTH
eTHOTpa(iuHUM OCOOJIMBOCTSIM PEriOHYy PO3TAIIyBaHHS,

o BUKOPHUCTaHHA YaCTKOBO YM IOBHICTIO QJbTEPHATMBHUX JUKEpeNl €Heprii: eHeprii
COHIIA, BITPY, BOJIU, BIAXO/IB JIiCy Ta 1H.;

o BUKOPHUCTAaHHA BUKIIOYHO HATypaIbHUX OAaBOBHSHUX IPOCTHPAAET, PYIIHHUKIB,
MaTpaIliB;

. BUKOPUCTAHHS TpPH NPUOMPAHHI MPUMILIEHb Ta TEPUTOPIi €KOTOTENI0, Yy MpaybHi
TIJIbKM HETOKCUYHI YUCTAY1 pEUOBUHHM 1 MUIOYI 3aCO0H;

. BUKOPHUCTAHHS HaTypaJIbHOI KOCMETHKH, 1110 HE Ma€ XIMIYHUX KOMITOHEHTIB;

o BUKOPHCTaHHS HATYPaJIbHHUX MPOJYKTIB, BUPOIIEHUX B MICIIEBUX YMOBaX;

o €KOHOMHE BHMKOPHCTAaHHS BOJM Ta pPELUUPKYJALisT BUKOPUCTAHOI BOJAM IS
MOBTOPHOT'O BUKOPHUCTaHHS;

. BUKOPUCTAHHSI €KOJIOTIYHO YHCTHX TPAHCHOPTHUX 3aco0iB JJisi TepEeBE3CHHS
BIAMOYMBAIOYHNX;

. BUKOPHUCTaHHS €Hepro30epirarounux TeXHOJIOT1H;

o 30ip Ta mepepoOka BTOPHMHHOI CHPOBUHM (Iamip, MJIACTUK, BIJXOAU TPOJIYKTIB
XapuyBaHH:);

. BPOBAKEHHS MPOTpaM €KOJIOT1YHOTo HaByaHHA [1].

TexHounorist 3BeIEHHSI €KO-TOTENIB 0a3yeTbCs Ha MPHUHILMII BUKOPUCTAHHS OYAIBEIbHUX
MartepialiB, 110 He 3a0pyIHIOIOTH HABKOJHILIHE CEPEOBHUIIE MICIS 3aBEPIIEHHS X JKUTTEBOTO
LUKITy, @ TAKOK MaTepiajiB IpUIaTHUX O NEPEBUPOOHUIITBA.

Jns  OyAiBHMIITBA €KO-TOTENIB 3aCTOCOBYIOTbCS HATYpajbHI MaTrepiaju: JIepeBo,
HaTypaJlbHUM KaMiHb, oueper, 0amMOyK Ta I1HIN, a TaKOoX Marepiald, W0 CKIafgaThCsA 13
nepepobIeHNX HaTypaJIbHUX MaTepialliB, OCHOBHUMH 3 SIKUX €:

- TPYHTOOJIOK - 10 MOTO CKJIaAy BXOIWUTH TOpd, XBOs, 30J71a, TUPCY, IleMeHT. BiH Mae
BHCOKY MIIIHICTb 1 MaJTy TETJIONPOBIHICTh Ta BUKOPUCTOBYETHCS JJISi OCHOBHUX KOHCTPYKIIIH;

- ToppoboKn - Marepian 3 mepepobieHoro Topdy, pyOaHOi colOMH, IEpPEBHOT
CTPYXKH, IIIO BOJIOJII€ AHTHCENTHYHUMH BIIACTHBOCTSIMHM Ta 3aCTOCOBYETHCS MpH OyIiBHUITBI
Majux 00'€KTIB, yTeIJIeHHs Oy/liBeNIb €KO-TOTEliB;
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- KepIieH — Marepiajl, [0 CKJIANAeThcs 13 TJIMHH, CKIIa, 0a3anbTy, MPOMHUCIOBUX
BIIXOMIB, Ma€ TIOPUCTY CTPYKTypy. s HBOTO XapakTepHa MOpPO3OCTIHKICTh, TOMY BIH
BUKOPHUCTOBYETHCS JUIsl OOJIUIIFOBAHHS, & TAKOXK TEILIO130JISIIIT;

- 311ap — MaTepial, U0 CKIAJAEThCs 3 LIEMEHTY, IEPEBUHH, 3 HEBEJIMKUM BKJIFOUYEHHSIM
BoAM 1 cKkia. BiH 3acTOCOBYeThCS i MOHOJITHO - KapKacHUX KOHCTPYKIIH: IMEeperopoiok,
MePEKPHUTTIB, BHYTPIIIHLOI 0OpPOOKH CTiH [2].

B exo-rorem Hai0inblie CrnoXMBaHHS €HEprii BiAOYBAa€ThCS HUIAXOM: BEHTHIISIIT
HOMEPIB; BIJKPUTHX BIKOH B HOMEpaX; OCBITJICHHS HOMEPiB; KOHJIMIIIOHYBAHHS MOBITps Oaceiiny;
KOH/MI[IOHYBaHHA  TOBITPS  KOH(EpEeHI[-3aJliB;  KOHAMILIOHYBAaHHS TOBITPSA  PECTOPAHIB;
IIPOBITPIOBAHHS KyXHI; raps4oro BOJONOCTaYaHH; KOHAUL[IOHYBaHHS IIOBITPSI BECTUOYIIIO.

Eexmusnicmsb 6UKOpUCMAHHA eHep2ii MOJMCHA NOKPAWUMU 3a PAXYHOK MAKUX 3aX0018:

- e(eKTUBHOIO PEryJIOBaHHS I10/1aul MOBITPs: BCTAHOBJIEHHS TaliMepiB, CUTHAIBHUX
MPUCTPOIB MPUCYTHOCTI JIFOACH;

- 3HIKEHHST 00’ €MHOTO TTOTOKY MOBITPS (CTIO’KUBAHHS €HEPTii BEHTUIISTOPIB);

- 3HWKCHHS TEMIIEPAaTypH B MIEBHUX 30HAX (3MEHIICHHSI BTpaT TEIUIA);

- 3MEHIIEHOr0 CIIO)KMBAaHHS €Heprii Ta HEe3aJeXKHICTh B TPATULIMHUX MaJTUBHHUX
MarepialiB (aJlbTepHATHBHI JpKEpesa eHeprii);

- 3MEHIIEHHS  BUKOPUCTaHHA  OXOJIOJUKYBaJIbHMX  HPUCTpoiB  (edeKkTuBHE
peryJoBaHHs, pereHepallis Tera/XoI0y, aTbTepHATUBHI CUCTEMH OXOJIOKCHHS);

- JOTJISIYy 1 TEXHIYHOTO OOCIYyrOBYBaHHS, PETYJISPHOI YUCTKU TEIIOOOMIHHUX
armapariB Ta peryJspHOi 3aMiHHU (QUIBTPIB Ta iH.

Butpatu Ha BUpOOHHULITBO €HEprii MOXHA 3MEHIIUTH 3a I0IIOMOI0I0 COHSUHUX YCTaHOBOK
s OOIrpiBy 4YM OXOJIOJDKCHHS, BUKOPWCTAHHS €HEprii BITPY, BOJIM, TEIUIOBHX HACOCIB,
KOTeHepal[iiHUX YCTAaHOBOK (00’€qHaHHS BHUPOOJEHHS TEIUIOBOI Ta EJIEeKTPUYHOI eHeprii),
a0CcopOITIHHOTO OXOJIOIKCHHSI.

PerymroBanHs SKOCTI MOBITPS Ta BUKOPUCTAHHS BEHTHJIATOPIB 31 3MIHHUM YHCIOM O0EpTiB
€ JOCUTHh €()eKTUBHUM METOJOM €KOHOMIi eHeprii. /[ eKo-roTenro B KOHTEKCTI JaHOTO MUTAHHS
MOJIMBI TaKi KOHKPETHI PillICHHS:

- SKIIO0 HOMEp He 3alHATUMN, HOT0 MIATPUMYIOTh Ha HU3BKIM «HIYHIN» TemmepaTypi,
10Jla4ya CBKOTO MOBITPs BIAK/IIOUEHA, JIAMIIH Ta TEJIEBI30pH BUMKHYTI;

- SKIO MEUIKaHeNb MOCEINBCS, TO HOMEp HiATPUMYIOTh Ha TEMIIEPATypi «PEKHMY
OYIKyBaHH», 10J]a4ya CBXOTO MOBITPS 3HAXOAUTHCS Ha MiHIMAJILHOMY PiBHi;

- SKIIO0 MEIIKaHellb 3HaXOAUThCSI B HOMEPI (TIOB1IOMIIEHHS Yepe3 CEHCOp MPUCYTHOCTI
abo KapTOuKy-KJIto4), 3a0e3MeuyeThcsi HOpMajbHa I0jada CBDKOTO TMOBITPsA, TeMIeparypa
MIATPUMYETHCS Ha IPUEMHOMY 3HaY€HH1 Ta BMUKAEThCS OCBITJIEHHS, SKILO HaJIBOP1 TEMHO;

- quca0 00epTiB BEHTWIATOpPA Yy BaHHIW MiJBUILYETHCS, SKIIO 3POCTAE BOJIOTICTH
MOBITPsI @00 MEUIKaHEeI[b BMUKA€ BPYUYHY NPOBITPIOBaHHS (aBTOMAaTUYHE BUMUKAHHS 4Yepe3 I STh
XBUWJIMH);

- HOMEp BMHKAETHCSI HAa TEMIEPATypy OUIKYBaHHsS Ta MIHIMaJbHY IOAAayy CBIXKOTO
MOBITPS, K TITbKY MEIIKaHellb BIIYUHUTH BIKHO;

- HOMEp BMHKAETHCSI HAa TEMIEPATypy OUIKYBAHHS Ta MIHIMalbHY IOAAYy CBIXKOTO
MOBITPSI, AKILO MEIIKaHEelb MOKuaae HoMep. OCBITICHHS 1 TENIEBI30p BUMUKAIOTHCS;

- HOMEp BMHKA€THCS Ha HIYHY TeMIepaTypy Ta JICaKTHBYETHCS II0Jada CBIKOTO
MOBITPSI, AKILIO MEIIKAHEIb OIUIATUB CBIM paXyHOK Ta BiJ DKIDKAE.

Po3paxyHku exoHoMii eHeprii MokasyloTh, L0 Mporpama 3 TaiiMepoMm aisi 0OIrpiBy
NPUMIILICHHS y TOPIBHSHHI 3 3aCTOCYBaHHSM BEHTHJIATOpA 3 HArpiBajJbHUM €JIEMEHTOM MOXeE
MIPU3BECTHU 710 eKOHOMIT eHeprii 10 40 %. ABTOMaTuKa pexuMy O4iKyBaHHS (IIPUCYTHOCTI) 3HHKYE
BUTpaTH e Ha 5 - 10%, 3anexHo BiJ HaJAITYBaHb Ta TPUBAJIOCTI PeKUMY OUiKyBaHHS. PozymHe
TIOEJHAHHST aBTOMATH3AIlii TPUMILIICHHS 3 CHCTEMOIO PE3ePBYBaHHSI €KO-TOTEIIO, 3aBISKH B3aEMOII1
JIBOX CHCTEM, BUTPATH Ha 00CIyroBYBaHHs 3MEHIIYeE J10 HYJS [2].
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[li cucremMu pe3epByBaHHS IOB’SI3aHI PI3HOK MIpOI0 3 CHCTEMaMH aBTOMAaTH3aIlii
MPUMIIIEHB 1 YNPaBIAIOTh HE TUIBKH KOHAMWIIIOHYBAHHSIM TIOBITpSI, ajieé 1 €HEpronocTavyaHHsIM Ta
YIIPaBITIHHAM >KaJI031.

JITEPATYPA
1. bropo VIKIL[ 3 muranp ekonorii [Enekrponnuii pecypc]. — Pexum goctymy:
www.ecoburougcc.org.ua.
2. Bceykpaincbka Trpomajacbka Oprasizailisi HpHUPOJOOXOPOHHOTO crhpsiMyBaHHA <«OKuBa
maneray [ Enektponnuit pecypce]. — Pexxum nocrymy: www.zhiva-planeta.org.ua/
3. Typuctnuna komnaHis «YHikaiapHa YKpaiHay [Enektponnuii pecypc]. — Pexum moctyy:
www.uu-travel.com
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CEKIIIA 9. OITEPAIIIHHI TA EKOJIOITYHI PU3HKH BYIIBE/IBHOI TATY3I

OLIHKA EKOJIOI'TYHMX PU3UKIB ITPU BY AIBHUILITBI HA YPBAHI3OBAHUX
TEPUTOPIAX

O.I'. Kykosal, P.O. 'amoubKkuii>
I"2Kuipcpkuil HalioHansHuil yHiBepcHTeT OYIiBHUITBA Ta apXiTekTypH elenaykova2l @ gmail.com

YpbaHizoBaHa TEPUTOPIS XaAPAKTEPU3YETHCS PIZHOMAHITHICTIO MPUPOTHO-TEXHOTCHHHX
(dbakTOpiB, TOMY IpPH BTIJIECHHI MPOCKTHUX OYIIBEIbHHUX PIIIEHb, OI[IHKA €KOJIOTTYHHX PHU3HKIB €
BJIMBOIO CKJIQJIOBOIO peamizaiii Oyab-sKOro TpOeKTy. 3a3BUYaid, MPU OIIHI[I SKOHOMIYHOTO
PHU3HKY, IMiJ CaMUM TEPMIHOM «PHU3UK» HEOOX1THO PO3YyMITH MOXKJIMBICTh BHHUKHEHHS 30MTKIB.
[Tpu cknagaHHi KapT 3a3BUYail pU3MK BU3HAYAIOTH K MOJMJIMBICTh BUHMKHEHHS TaKOTO SBUINA YU
npolecy K 30MTOK y 3B’S13KY 3 BUHMKHEHHSM HECHPUATIIMBUX SIBUIL 200 MMPOLECIB, BU3HAYAIOTHCS
aKTHBHICTIO, 1HTEHCUBHICTIO 200 KaTETOPI€I0 MpOIEeCy, K YacTKa HETaTHBHOTO KOMITOHEHTY Bif
3arajibHOI a00 ycepeqHEeHOi (3aBYacHO MPHUHHATOI) BeauuuHU. [Ipyu 1bOMY pU3UK OLIHIOETHCS 32
CHeIiaIbHO pO3pPOOJICHUM 1HTETPATBHUM MTOKAa3HUKAaM: YMOBHHM iHJIEKcaM, Oajam Ta iH.

[Tpouec 360py, 00poOKHU Ta aHAI3y OTPUMAHKUX JAHUX MOYKHA HA3UBATH OLIHKOIO PU3HUKY.

OmniHka pu3MKy 3AIMCHIOETHCA 3 ypaxyBaHHSIM HeOe3meuHuXx (hakTopiB, sKi MpUTaMaHHI
CUTyalii, CTYIIEHI0O MOJIMBOI'O BIUIMBY Ha JIIOJUHY Ta HABKOJUILIHE CepeloBUILE, (aKTOpiB Ta
iHpopManii mpo CriBBiIHOMIEHHS BIUTUBY Ta HACTIKIB, sIKi HUIMU BUKJIMKAHI.

B uinoMy miaxif 10 OIiHKA PU3UKY MOXHA PO3IUINTH HA TPU CKJIAI0BI:

- BU3Ha4YeHHs1 HeOe3neku. lIpomec Bkimrouae B cebe BU3HAYCHHS 3aJICKHOCTI BIUIUBY
TOTO YM 1HUIOTO (paKTOPY HA OPraHi3M Ta iX 3B'I30K 3 HOPYIIEHHSAM 370POB’s.

- OIliHKA «103u-epekTy». Ha mpoMy erarri BiIOyBa€ThCS OMUC B3AEMOBITHOIICHHS MiX
7103010 PeYOBUHU-3a0pyAHIOBAaYa T4 YACTOTOI0 HErAaTUBHOTO BIUIMBY Ha 3/J0POB’S JIFOUHH.

- OlliHKa BIUIMBY. BiOyBaeTbcs BU3HAUEHHS pO3MIPY Ta XapakTepy MOnyssiii, Ha Ky
BIIJIUBAB KCEHOOI10THUK, a TAKOXK Mepioj HOTo Mii Ta KOHIIEHTpaIlis.

[IpuiiHATTS pilIeHHS MO0 AOUUIBHOCTI PU3MKY JIJISi CUTYaIlll 3/1MCHIOETHCS HAa OCHOBI
XapaKTepUCTUKH PU3HKY, KA MpeAcTaBisge cOO0I0 IHTErpallie€ BUIE3raJJaHuX TPhOX €TalliB OLIHKU
PHU3UKY, SIKa HaJa€ MOXJIMBICTb NMPOBEAECHHSA €(PEKTHUBHOI OLIHKM HETraTMBHOI'O BIUIMBY HA JKUBI
OpraHi3Mu Ta MPUPOHE CEPEIOBUILE.

3a3Buyaif, B OCHOBI pIllIEHb 111010 3MEHILIEHHS MOXJIMBOIO PU3MKY Ta HOro HacIiJKiB
JeKaTh KpUTepii, SKI BCTAHOBIIIOIOTHCSA Ha JIEP’KaBHOMY DiBHI. BUXITHOIO TOYKOIO HpU pO3IIIsi
LUX KpUTEPIiB JIEKUTHh MpaBuwio «Pu3uK BiJ HeOE3NMeYHOi MISUIBHOCTI JJIS KOKHOI JIFOJUHHU Ta
CYCHUIBCTBA B LIIJIOMY HE MIOBUHEH OYTH OLIBIINM HIXK PU3UK Y TIOBCAKJIEHHOMY KHUTTI».

['oBOpsiuM TIpO PU3MKH, SIKI HEMUHYYE BUHUKAIOTh Ta BUHUKHYTH B MpoIieci OyIIBHUIITBA
HalO11bII pallioHaNbHO, HA HAL MOTJIsA, Oy/10 6 BUKOPUCTOBYBATH KJIacU(iKaIlio:

- peanbHl PHU3WKH, SIKI TIOB’S3aHI 3 pEAIbHUMH TOMIIMH abo 00’ekTamu, AKi
(YHKIIIOHYIOTb;

- MOTEHLIHHI (MpUXO0BaHi) pu3UKHU. Takuil BUA pU3MKIB IPU MEBHUX 00CTaBUHAX MOXKeE
BiIOyTHUCS 200 HEBIAOYTHCS,

- ySIBHI PU3UKH — PU3UKH, SIK1 HAM B1IOM1, IPOTE, Ha JAaHOMY €Talll HAMH ITHOPYIOThCS
a00 HEBIJIOMI.

PosrnssHemMo OuIbII J€TaNbHO PSII OYEBUJIHUX pEATbHUX pPU3HKIB, SKI IOB’S3aHI 3
Oy/IIBHULITBOM Ha ypOaHi30BaHUX TEPUTOPIAX:

- 301bIIEHHS TPAHCHOPTY Ha, BIJIHOCHO, HEBEIUKIA TepuTOpii (ByIuls, IUIOLIA,
MIKpOpaiioH), 110 MpHU3BeAe 10 30UIbLIEHHS KUIBKOCTI KOHIEHTpauii B atMocdepi CO, okcunmy
a30Ty Ta IHIIUX KCEHOO10THKIB;
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- 301BIICHHS KUTBKOCTI TBEepAUX mo0yToBux BimxomiB (TTIB), ski miansraroTe BUBO3Y,
TPAHCIIOPTYBAHHIO, CEJICKIIii, 3aXOpPOHEHHIO Ta YTHIII3allii;

- 30iIBIICHHS O00’€KTIB E€HEPronoCTa4aHHS, BIIMOBIAHO 10 YOro 30UTBIIMTHCS 1
TEXHOTEHHE HAaBAaHTA)KCHHSI HA TOJIOBHI KOMIIOHEHTH HABKOJUIIIHHOTO MTPUPOTHOTO CEPEIOBHINA;

- OyIIBHUIITBO JOPIT (OCHOBHUX, JONMOMIDKHUX, THMYACOBHUX), sIKE€ Oe€3MOCepeHbO
OB’ s13aHE 3 MEePEMILIICHHS BEJTMYE3HUX 00’ €MIB IPYHTY Ta 3HAYHOIO TPAHC(HOPMAIII€I0 TPHPOTHOTO
nanamagry;

- 1mKeHepHi Mepexi. Takuii BUI pU3MKYy BKIIIOYae B ceOe 3HaUHI 00’eMH POOOTH,IKI
MOB’si3aHI 3 HEOOXIJHICTIO 3a0e3MmeueHHs JKUTETIB MICTa XOJOJHOK Ta Tapsuoi BOJOIO,
EIIEKTPOCHEPTI€I0, Ta30M, TEIUIOM, 3aCO0aMH 3B’S3KY;

- moacbkuid (akrop. Taki pu3KMKK MOB’A3aHI 3 KOH(MIIKTOM IHTEpPECIB Pi3HHX TPYI
JIFOJICH, Y KOXKHOI 3 SIKMX CBOE OaueHHsI BUPIIICHHS MPOOIeMH.

Taki pu3uku, 3a3BHYai, MaIOTh HeTlepea0auyBaHUil XapaKkTep, TaK K MOXKJIMBA 3MiHA PO3U
BITPIB, MIKPOKJIIMaTy, MOPYUIEHHS MPUPOIHOTO MPOBITPIOBaHHS BYUIlb. OIIHUTH iX JOCHUTH
HENpOCTO, aPKe€ IS IbOTO HEOOXITHO TOCTIMHO (YHKI[IOHyIO4a Mepexa s 300py
MOHITOPHUHIOBHX JIaHUX 32 I[UIMM PsZIOM MTapaMeTpiB Ha POTSI3i IOBrTOTPUBAIIOTO MEPIOY.

[MPAKTUYHI PEKOMEJIALIII 1O OLIHI{I EKOJIOTTYHMX PU3UKIB
B.O. IlerpammmmuH
KuiBchknii HamioHaTBHUM yHIBEpCHTET OyNiBHUIITBA Ta apXiTekTypu walik.228 @mail.ru

Omninka pu3MKy BKJIIOYAE€ HAYKOBUH aHaJi3 TEHE3UCY Ta MacITabiB B KOHKPETHIN CUTYallii,
TOJ1 SIK YIPaBIiHHS PU3UKOM — aHaNi3 PU3UKOBAHOI CUTYaIlil Ta po3poOKa pillleHHs, HAIIPAaBIECHOTO
Ha MIHIMI3aIlil0 PU3HKY.

Ouinka pu3MKy Ta YOpaBIiHHS HUM — JBl B3a€MO3ajekHi (a3ud €JUHOrO TMPOIeCy
MPUKAHATTS PilIEHHS, OCHOBAHOTO HA XapaKTEPUCTHUII pU3HKY. [Ipy IbOMY XapaKTEepUCTHKA PUBHKY
€ KIHLEBUM €TaloM OLIHKM PU3UKY Ta BU3HAUEHHS MpPIOPUTETIB B AiSIX, SAKI HalpaBlieHI Ha
MIHIMI3AI[ll0 PU3HKY, @ TAKOX OCHOBHI JPKEpesia MOKJIMBUX PU3UKIB, HAOUIbII e()EeKTUBHI LUISIXU
yTpaBIiHHS.

OcHOBHa pI3HUIS MK JIBOMa MOHATTSMM 3aKIIOYAE€ThCS B TOMY, L0 OLIHKA PUBHKY
OynyeTbcss Ha (pyHIaMEHTATIbHOMY, IMEPII 3a BCE MPHUPOJHO-HAYKOBOMY aHalli3l caMoro Jpkepena
PHU3HKY, OCOOJIMBOCTEM KOHKPETHOI €KOJOTIYHOI OOCTAaHOBKH, a TaKOX MEXaHI3My iX B3aeMOii.
SIKII0 OIiHKA PU3UKY JI03BOJISIE OTPUMATH MPHU JTAHOMY piBHI iHPOpMaLii OJJHO3ZHAYHY KOPEJSLi0
MK KOHIIEHTpAIl€l0 3a0py/IHIOI0Y01 PEYOBHHM Ta HMOBIPHOCTI HETaTUBHOTO BIUIMBY Ha 3/10pOB’s
JIOAMHU, TO TPH YIpPaBIiHHI PU3UKOM MAaeMO CIpaBy 3 aHAII30M aJbTepHATUB MO MiHIMi3awii
PH3HKY.

OriHKa pU3UKY Ul 3/I0pOB’sl JIIOJIUHU, SIKUI TIOB'I3aHUH 3 3a0pyJHEHHSAM HaBKOJIHUIIHBOTO
Cepe/IoBHIA, TOBUHHA BKJIIOYATH SIK OLIHKY HMOBIPHOCTI HeOe3Nme4yHOro 3a0pyaHEHHs MOBITPA,
BOJIM, IPYHTY a00 HeOe3NeyHOi KOHLEHTpallii TOKCHYHMX pPEYOBMH B YyKa3aHUX 00 €KTax
HABKOJIMIIIHBOTO CEpPEOBHUIIA, TaK 1 BU3HAYEHHS] HMOBIPHOCTI TOTO UM 1HIIIOTO 3aXBOPIOBaHHS abo
CMEpTI JTIFOINHH.

HaykoBa 1OCTOBIpHICTb OL[IHKHM PU3UKY Ha KOKHUN MOMEHT 4acy BiJIHOCHA, BCl ii CKJIaZ0B1
eTanu TNOTpeOYyIOTh CHCTEMATUYHOTO KOPETYBaHHS 3 YpaxyBaHHSAM HOBITHIX JOCSTHEHb
(dbyHIaMeHTaJIbHUX JAMCLUUIUIIH, KOTpl O MornuOioBaiy Ta JONOBHIOBAIM O HasBHY HEMOBHY Ta
3a3Buuail iHpopmanlio pizHoro poay. He nauBiasuMch Ha 1€, aMEPHKAHCHKI CHelialicTh
M1JKPECIIOI0Th, [0 HAa CHOTOJHIIIHIA JeHb Ta, BUAUMO, Ha HallOnmxkue MailOyTHE, OlLlIHKA PU3UKY
ABISETHCSA €MHUM QHAJITUYHUM IHCTPYMEHTOM, SIKU J03BOJIS€ BU3HAUUTH (AKTOPU PU3UKY IS
3I0pOB’sl Ta HABKOJHWIIHBOTO CEPEJOBHINA, iX CIIBBIAHOMIEHHA. A Ha I 0a3i 3 ABISETHCS
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MO>KJIMBICTh IPOBEICHHS PAaH)KyBaHHS MEIMKO-EKOJIOTTUHUX POOJIeM 3a CTYIIEHEM iX BaXKJIMBOCTI 1
TUM CaMHM JIO3BOJISIE OKPECIUTH MPIOPUTETH IISUTLHOCTI IO MiHIMI3aIlii PU3HUKIB.

[TpoGiemu, siki OB’ s13aHi i3
3a0pyIHEHHSIM HABKOJIUIITHBOTO

cepeoBHILa
— (—\
Owigka Ta
CIIPUMHSATTSA
] PHU3UKY
YrpaBiiHHS PU3UKOM

[TpoGnemu, siki OB’ sI3aHi 13 \/

3a0pyAHEHHSIM HABKOJIUIITHBOTO
CepelOBHIIA

Puc. 1. CxemaTu4He 300pa’keHHsI OLiHKHN TA YNPaBJiHHA PU3MKAMH

VY BUMNaJKy MOXIJIMBOCTI BCTaHOBJICHHS TIOPOTOBUX BEIMYMH HETATHBHOI il Ha 370pOB’S
JIOJUHY, IUUUTI0 OLIHKH PU3UKY OyJe BHU3HAuUeHHS Oe3MeYHUX MEAMKO-010JIOTiYHOI TOYKH 30Dy
PiBHIB TaKoi Aii a00 CTaHAAPTIB TOIYCTUMOTO 3a0pyAHEHHS HABKOJIHUIIHBOTO CEPEIOBHINA.

[TeprioueproBo BU3HAYAEThCA PIBEHb KOHIEHTpalii Npu SKOMY Jis HE BU3HauyeHa abo
BiJI0Opakae MEpBUHHI (YHKIIOHAJIbHI MOPYLUIEHHS — HAWMEHIUWI pIBEeHb BUSIBJICHOIO BILUIUBY,
KOTpl B THOJAIbIIOMY MOAUIAIOTBCS Ha Koe(illleHTH 3amacy, sKi XapaKTepu3ylThb OILIHKY
HEBU3HAYEHOCTI /i1l OTPUMaHHS BETMYMHH JOMTYCTUMOTO PiBHS BIUTMBY Ha JIIOJIUHY.

Taki KiHIEBI pe3ynbTaTH MaioTh (GopMy ab0 MakCHUMaldbHO JONYCTUMMX pIBHIB Jii
3a0pynHeHHs 3 ofgHoro Bu3zHaueHoro cepeposuiia (I'JIK Ta iH.), abo gomycTuMux H000BUX 103
XIMIYHUX PEYOBHUH, SIKi MOTPAIUIAIOTh 3 PI3HUX CEPEIOBHIL OJJHOYACHO. Y BHILE 3raflaHUX BHUIAJKaX
MPUHHATO BBAXKATH, 10 0C00a, SKa MOTpANMa IiJl BIUIUB €KCIIO3UIII Ti€l YK 1HIIOI PEYOBHUHH,
MEHIIOi HK HOpMa, 3HaXoAuThcs B Oe3nemni. OlLiHKAa pU3UKY, SIK HMOBIPHOCTI HEraTHUBHOI Jii Ha
3/10pOB’Sl JIIOAMHHU, MPOBOIAUTHCS IIISXOM MOPIBHSAHHS (PAaKTUYHOTO PIBHS ii 3 BCTAHOBJIEHUMU
HOpPMaTHBHUMH BEJTMYMHAMH B TUX YMOBAaX, KOJIM OCTaHHI MEPEBUILYIOTb.

B ycix Bumagkax OLIHKa pU3MKY 3aKIIOYA€THCS B BU3HAUEHHI MPIOPUTETIB CEpell LILJIOro
CIEKTPY HEraTUBHHMX BIUIMBIB UIKIAJMBUX PEYOBMH, a TAKOXX IOB’s3aHAa 3 IIMM MOXJIHBICTh
OIIEPAaTUBHOTO MOMAPHOTO MOPIBHAHHS TOKCUYHOCTI PEYOBHH.

OLIHKA TOLUIBHOCTI BITPOBAJDKEHHA TEXHOJIOI'TYHHUX 3ACOBIB 3AXUCTY BIJ
CMEPUIB Y BYJIBHUIITBI B YMOBAX YKPATHU

B.M. Bamenko!, €.A. Jlo3a?, ’K.I. lTatnamenko’, I.B. Kopay6a*, 0.0. Bannikos®

15 lepsxaBHa ekonoriuHa akajeMis Mic/IsSAUILIOMHOT OCBITH Ta YIPaBIiHHS
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Haiinmepmum nmocToBipHO 3apeectpoBanuM i onucanuMm cmepueM y CIIA OyB cmepu 8
munaa 1680 p y KemOpumxi, Maccauycerc. OnHak yCBiIOMJIEHHS HeOe3NeKH CMepdiB Ha
HAI[lOHAIBHOMY MaciuTadi MpUHILIO JUIIE Yepe3 TPU CTOMITTA - y KBiTHI 1965 p. micns BHOyXy
cMepuiB, sikuii orpumaB Ha3By Palm Sunday Tornado Outbreak i ckmamaBcs monaiimenme i3 47
CMepUiB Ta Mpu3BiB 710 271 cMepTenbHUX BUNAAKIB 1 6au3pka 1500 BunaakiB TpaBMyBaHb, @ TAKOX
JI0 eKOHOMIYHMX 30UTKIB 1oHaiMenIre 200 M. gost. (1,6 Map/. 10Ul y IepepaxyHKy 3a KypcoM
2019 poky). 3 Toro yacy y CIIA Oyio po3nodaro MacmTabH1 3axX0/1 3 MIBUIIEHHS PiBHS O€3MEKH
HaceJICHHs, a TAaKOX MiHIMIi3alii MOTEHIIMHUX MOIIKO/HKEHB KUTIOBUX CHOPYA Ta 1HAYCTpiadbHUX
o0'extiB. IllopiyHO uepe3 momko/pKeHHS Ta pyhdHyBaHHs OyniBens y CIHIA cmepui 3aBaaroTh
MOPSAIKY 8 MIIPA. AOJUI. eKOHOMIYHUX 30MTKIB, IO CKianae 0au3bko 60% ycix CTpaXxOBHX BUILIAT
Ha HEPYXOMICTb.

3axuct OyaiBesb Ta HAaCEJIEHHs Bl CMEPUIB BUKOHYETHCSI B OCHOBHOMY y JIBOX HAIIPSIMaXx.
[lepmmii - e CTBOPEHHS HAI[IOHANBHOI CHCTEMH IPOTHO3Y, MOHITOPHHTY Ta CIIOBIIICHHS
HACEJICHHS PO BUHUKHEHHsS HEOE3MEeuHUX CMepuiB 1 TpaekTopii iX pyxy, a Takox po3poOka i
MOMYJISIPU3AIIisl TPABHJI OCE3MEYHOI MOBEAIHKU IiJ 4Yac ctuxii. Jlpyre - BpaxyBaHHS MOJIMBOTO
BIJTUBY CMEpUy MPHU MPOEKTYBaHHI i KOHCTPYIOBaHHI OyAiBelb, 0COOIMBO KUTIOBUX OYAIBENIb Ta
€KOJIOTIYHO-HEOE3MeYHNX IHAYCTpiabHuX 00'ekTiB. Haifnmepmi, Taki 0OCOOJMBOCTI CTOCYIOTHCS
dbopmu 1 HAAIHHOCTI KPITUICHHS JaXiB 1 BIKOH, OCKUIBKH caMe I1i €JIEMEHTH € HaliBPa3JIMBIIITUMU JJIsT
BIUIMBY cMepuy. KpiM TOro, sK anbTepHAaTHBA JOPOTOMY VYKPIIUICHHIO BXKE€ ICHYIOUHMX
HEJOCKOHAIMX KOHCTPYKIIM, BUKOPUCTOBYIOThCS Tak 3BaHi "Oe3meuHi kiMHaTu" (Safe Room abo
Escape Capsule) - HeBenmki HaJMIIHI KOHCTPYKIIii, IO Hai4JacTilmie BUKOHYIOThCS y (opmi
KOHTEWHEepy 1 JO3BOJSAIOTh 3aXUCTUTH JKUTTA MEUIKAHIIB y BUIAAKY SKIIO OyAMHOK Oyne
MOIIKO/DKEHO YU 3PYWHOBAHO uepe3 BIUIMB cMepdy. [ ocoOnauBo Bpa3nmmBuX abo €KOJIOTidHO-
HeOe3neYHUX 00'€KTIB MPOMOHYEThCS BUKOPUCTOBYBATH CIIELIaJbHO CIPOEKTOBAHI KYMOJOMOAIOHI
KOHCTPYKIIIi y SKOCTI HECY4YMX KOHCTPYKIlIA, ab0 IS JIOJAaTKOBOTO 3aXHCTYy BXKE ICHYFOUHX
OyniBenb. Taki KOHCTPYKIIMHI pillleHHS, BapTicTh skux nocsrae 25-30% Baprocti OymiBii, SIKY
BOHU 3aXMILAIOTh, 3aTHI BUTPUMATH K Oe3rocepeHiil BIVIUB cMepuy, Tak 1 HeOEe3MeUHUX SBUIL,
110 HOro CYIMpOBOJUKYIOTh - B MEPUIY Yepry JTal4uX y HMOBITPi yJaMKiB Ta iHIIMX 00'€KTIB, SKi y
Bunajaky cmepuy noryxHictio EF4-EF5 3a Bnockonanenorw mkanoro ®Dymsitu-Ilipcona MoxyTthb
OyTH PO3MIpPOM 13 aBTOMOOLIB 1 pyXaTucs 31 mBuaAKocTsIMH 10 100 m/c (360 km/rox).

KinpKicTh 1 MOTYXHICTh cMepuiB y €Bponi TpUBAIMK Yac BBaKajacs 3HAYHO HUKYOIO 1
npobjemMaM 3aXUCTY BiJl CMEpUiB HACEIEHHs Ta OyAiBeNbHUX 00'€KTIB HE MPUIUIAIOCS HAIEKHOI
yBaru. Opnak, sk 1 y CHIA, moxibHa cutyarlis ckjajacs HIBUALIE Yepe3 HEJOCTATHICTh 1
HE/IOCTOBIPHICTh 1H(OpPMAILli 1100 CMEpUiB, 5IKa, OKPIM BChOTO IHIIOTO, CIPUYMHEHA CYTTEBOIO
HEOJIHOPITHICTIO MEPEXK T1IPOMETEOPOIIOTIYHUX CIIOCTEPEKEHD Y PI3HUX KpaiHaX €BponH.

Y ocraHHi poku Oylo pPO3MOYATO JIOCHIDKEHHS, TOKJIMKAHI Yy3arajJbHUTH Ta
MpoaHali3yBaTH HeOE3MeKy, 10 CTBOPIOEThCS CMepYaMH Ha TepuTopii kpain €Bpornu. OcoOnuBO
BapTO BIJ3HAUMTH Taki MaciiTaOHi iHimiatuBH, gk European Severe Weather Database, mio
CTBOpEHa 1 MIATPUMYEThCS y aKkTyalbHOMY cTaHi European Severe Storms Laboratory, a Takox
Datenbank tiber Tornado Fille Weltweit, siki 3acHOBaH1 HEypsZJOBUMU HAYKOBUMH OpraHi3alisiMH y
Himeuuuni. Oninku, Bukonani European Severe Storms Laboratory mokazanu, o ynpogosx 1950-
2015 pp. eBpormeiicbki cMepdi Tpu3BenH IoHalMeHIne 10 316 cMepTenbHUX BHUIAIKIB, 4462
BUIIAJIKIB TPAaBMYyBaHb Ta €KOHOMIUHUX 30UTKIB MPUOIHU3HO y 1 MIIpI. €BPO.

[Toty>xHi ¥ pyitHIBHI cMepul 3/JaTHI TaKOXK TParuIATHCA 1 B YKpaiHi.

Hamnpukian, cmepu 23 uepBus 1997 p. y Bonurchkiit o6macti 6is ¢. Pakis Jlic cnpuanauB
3aru0enb 4 1 mopaneHHs 17 oci0, a Takox 3pyiHyBaB 61au3bko 200 OyniBens i 3HUIUB 60 THUC. Ta.
nociBiB. [lotyxuuii cmepuy 1988 poky Ha KuiBIIMHI CIpHUMHUB BUBAJ JICYy Ha IUIONII MOHAJ
1800 ra miBaennime Biag M. bepe3ans [3]. 3rigHO CBigYEHb OYEBHUILIB Ta PE3yJIbTATiB MOIHOBOTO
00CTeXeHHS OIlIHKa MOTYXHOCTI cMepuy BiamoBigana EF4 3a BpockoHaneHow mkanow Dyn3iT-
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[Tipcona - mpu ToMy, 11O MOBAJIEHO BENHKI JiepeBa 1 3ipBaHO 3 HUX KOpYy, yLiJiia 3a1i300eToHHA
KOHCTpyKIlisa bepe3ancrkoi B'si3HuI Ne9s.

[Ipotsirom octannix 20 pokiB Ha TepuTopii Ykpainu Oyno 3adikcoBaHO HIOHaiiMeHIIe 7
cmepuiB iHTeHcHBHICTIO F3 / EF3. 3a neit pik (1 ciuas - 1 mucronmaga 2019 p.) Ha Teputopii
VYkpainu cnocrepiranucs moHaiiMeHme 27 MOTY)KHUX aTMOC(epHHX BUXOpiB, BKitoyaroun 20
CMepUiB Ta 7 MEHIIUX BHUXOPIB, 5Kl Oynu 3adikcoBani y European Severe Weather Database a6o
noBinomisuncs B ykpaincbkux 3MI. Tak cmepu 16 tpaBus 2019 p., noryxnictio F2, Ha macts He
MIPU3BIB 0 JIIOACBKHUX JKepTB, ayie momkoauB 60 - 90 OymiBenb y cemax AHera, ['opoauime Ta
[MunumoBuyi XKUTOMUPCHKOT 00JIACTI Ta CIIPUYMHUB 1HII PYHHYBaHHS.

I'eorpadiunuii po3nmoait atMochepHUX BUXOPIB (CMepui, BOJSHI CMepdyi, IITKBAJIOBI
aTMoc(epHi BHXOpH, IHJIOBI BHUXOpH, TOIIO), 3aPEECTPOBAHUX B YKpaiHi, SKUH 300pakeHO Ha
puc. 1, 6yB moOymoBaHuil y crieniajgizoBaHoMy mporpamHomy 3abesnedeHHi ['IC, po3pobieHomy
aBTopamu B Lazarus, Free Pascal, Castle Game Engine.

Puc. 1. I'eorpadiunmii po3noaia ycix Tunis cMep4iB Ta iHIMX aTMocepHUX BUXOPIB HA
TepuToOpii YKpainu:
0 -3 1 ciung 2019 p. no 1 nucronana 2019 p.; @ -3 1 ciuns 1999 p. go 1 ciuns 2019 p.; » - no 1
ciunst 1999 p.; Ta BUABIEHUX Ha OCHOBI JaHUX JUCTAHIIMHOTO 30HAyBaHHS 3eMii: O - y 2006 -
2012 pp.; o - bepe3ancekuii cmepu 1988 poky. PiBHOpoMI>XKHA ITPOEKIIisl.

[opiyHa KUIBKICTH MOBIJOMJIEHUX CMEpPYIB Ta IHIIUX aTMOc(epHUX BUXOpIB B YKpaiHi
cknaznae 13,0 - y 1999 - 2009 pokax ta 22,6 - y 2009 - 2019 pokax.

Ha ocnosi nanux 1 ciung 1999 p. - 1 ciuns 2019 p Gyna po3paxoBaHa piuHa HMOBIPHICTh
CIPUYMHEHHs pyHHYBaHb cMepyeM OyiBelbHUX KOHCTPYKIiM Ha Teputopii miomero 100 tuc. ra,
110 CTBOPIOETHCS 3aPEECTPOBAHUMH CMepuaMK Ha Teputopii Ykpainu i cknagae 7,0 - 107 pix! 3a
nepion 1999 - 2019 pp. i 7,9 - 107 pix! 3a mepiox 2009 - 2019 pp. Lli 3HauyeHHs Ha JAeKiTbka
MOPSAJKIB TMEPEBUILYIOTh 3HAUEHHS, SIKI BUKOPHUCTOBYIOTHCS JUISl OLIIHKM €KOJIOTIYHOi Oe3neKu
MOTEHI[II1HO HeOe3MeUHUX TPOMHCIOBUX 00'€KTIB, TAKHX, SIK ATOMHI €JIEKTPOCTAHIII].

Takum uyuHOM, HeOe3leka TMOUIKO/KEHHS YW pYHHYBaHHS cMepuyeM OyIiBeIbHUX
KOHCTPYKLIN Ha TepuTopii YKpainu, Xou i € MeHow, anix y CIIIA, ane € cyTTeBo HEIOOI[IHEHOIO
IIpU TPOEKTYBaHHI Ta CTBOPEHHI OO'€KTIB JKUTJIOBOTO (QOHAY ab0o eKOJIOriyHO-HeOe3MeuHuX
MIPOMHCIOBUX 00'eKTiB, B ToMy uucii HoBoro 6e3neyHoro xkoH(allHMEHTY 4ETBEpPTOro peakTopa
Yopuobunbebkoi AEC, pyliHyBaHHS SIKOTO CMEpYeM MO>Ke NMPU3BECTHU JI0 €KOJIOTTYHOT KatacTpohu
r1106ampHOr0 MacTaly.
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CEKIIA 10. EKOHOMIYHOQ-OPTAHIZAIIIHHI TA YIIPABJIIHCHKI ACIHEKTH
3EJIEHOI'O BY/IIBHHUIITBA

[IEPEJIYMOBMU BITPOBAJ[P)KEHHS 3EJIEHOT'O BYJIIBHULITBA B YKPATHI
M. Boiinemyk
JIBH3 «KHEY im. B.I'erbmana» mixaxal20299 @ gmail.com

OnauH 3 OCHOBHHMX HAIIPSMKIB PO3BUTKY CY4YacHOTO OYIIBHHMIITBA — 3€JICHI TEXHOJIOTiI.
BinbmicTe KOMOaHii AOTPUMYIOTHCS €KOJOTTYHUX CTAaHAAPTIB 3€MeHUX OyIMHKIB, TOMY IO TaKi
CIOPYAM BUKIIMKAIOTh HE JIMIIIE IO3UTHBHUHN €KOJIOTIYHUHN e(eKT, ajie i EKOHOMIYHY e(DEKTUBHICTb.

AKTyanbHICTh OOpaHOi TEMH 3yMOBJICHA JOLIIbHICTIO BUKOPUCTAHHS 3€JIEHUX TEXHOJIOT1i
B OymiBeNbHIN Tally3i Ta MEPCIEKTUBAMU X BUKOPUCTaHHS B Y KpaiHi.

Merta npoBEICHOTO JOCIHIKEHHS TOJSrae B aHaji31 MOKa3HUKIB €(EKTUBHOCTI 3€JIEHOTO
OyIIBHUIITBA Y CBITI Ta MOXJIMBOCTI BIIPOBAKCHHS 3€JIEHUX TEXHOJIOTiH B YKpaiHi.

['moGanpHOIO TPOOIEMOI0 HAa Cy4YacHOMY €Talli HayKOBO-TEXHIYHOTO MpOrpecy €
3arOCTPEHHS MPOTUPIY MDK MIABUIICHHAM €(QEKTHBHOCTI BHUPOOHHUIITBA Ta EKOJIOT1YHOIO
karactpooro. CpOroJHi BaXJIMBUM 3aBJAaHHSIM HAYKOBIB € 3HIDKEHHS TJIOOAIbHHUX PU3UKIB Ta
MiABUIICHHS O€3MeKH >KUTTEAISUIBHOCTI JoauHu. HepallioHalbHe BUKOPUCTAHHS MPUPOJIHUX
pecypciB nipu OyMIiBHHIITBI Ta €KCIuTyartaiii OymiBellb 1 CIIOPYJA € OAHIEI 3 TOJOBHHX CBITOBHUX
€KOJIOT1UHUX TpobsieM. [HHOBaIliiiHE OYAIBHUIITBO BUMarae OUIbIIOro o0CATY 3aTpaT B MOPIBHIHHI
31 3aCTOCYBaHHSAM TPAAMLIHHUX TEXHOJOTiH. BpaxoByroun 11e, po3BHHYTI KpaiHHU MiATPUMYIOTH Ta
KOHTPOJIOIOTH JIEBEJIONEPIB HA JEP)KABHOMY piBHI. TakuM 4YMHOM, TEPEOBl ACpKABU 3HIKYIOTh
piBeHb 3a0py/IHEHHS HABKOJIHMIITHHOT'O CEPEIOBUILA.

3rigHo 3 po3po0JIeHOMY Ta 3aTBEpIKEHOMY Ha MIiXKHApOJHOMY €KOHOMIYHOMY (opymi
GreenLightAction 2020, cBiTOBa MPOMUCIIOBICTh IOBHHHA 3MEHIITUTH BUKHUJ BYTJICIIO B aTMOC(Epy
710 OJHOTO TPUJIBMOHU TOH. BHpOOHULITBO OyIiBENbHUX MaTepialliB € OJHIEI0 3 TUX Taiy3ei, 110
XapaKTepU3yIOThCSl HANUOUIBIIMM OOCATOM BHUKHAY UIKIJUIMBUX BEUOPUH, TOMY €KOJIOT1UHE
Oy/IIBHULITBO € BaKJIMBUM KPOKOM JI0 BUPIIIEHHS €KOJIOT1UHUX mpobiaeM JoBKiws [1].

3eneHe OyaIBHUITBO — 1€ IpPAaKTHKa 3BEJEHHS Ta €KCIUIyaTalii OyAMHKIB Ta CIOPY,
TOJIOBHOIO LIIJUTIO SIKOT € 3HMKEHHS PIBHS CHOXKHBAHHS €HEPIeTUYHUX 1 MaTepiaJIbHUX PECypCiB MpU
OJIHOYAaCHOMY M1IBUILIEHH1 SIKOCTI Oy/aiBesb 1 KOM(OPTY iX BHYTPIIIHHOIO CEPETOBUIIA.

OCHOBHI NPUHIUNM  3€J€HOro  OyJIiBHUITBA: BIPOBA/UKEHHS  PECYpPCHOMICTKUX
TEXHOJIOTIM, NpPOEKTyBaHHS Oe3MeYHuX s 30pOB’Sl MEMIKAHIIB OyJiBelb Ta 3MEHIICHHI
HEraTUBHOTO BIUIMBY Ha HAaBKOJUIIHE CEpelOBUIIE. BakIMBOIO apXiTEKTYpPHOI BHMMOTOIO [0
3eJieHUX OYJUHKIB € X rapMOHINHUI 3B’ 30K 3 MPUPOAHUI TaHmapToM [2].

[Teprioueprosi 3a1a4i €KOTEXHOJOTIH B OYAIBHUIITBI — MPaBUJIbHE MPOCKTYBAHHS CUCTEM
BEHTHJIAII1, BOJO- Ta TEIUIONOCTAaYaHHS 317151 TOCATHEHHS EKOHOMIYHOTO e(eKTYy.

3a01aKeHHsT Ha BOJHUX PECcypcax MOJKIJIMBO INMpPH 3aCTOCYBAaHHI CaHITaApHO-TEXHIYHUX
MPUCTPOIB, IO 3MEHIIYIOTh BUTpPATH BOJM. [[o11oBa Bo/a 3 1axiB (UIBTPYETHCS 1 HATIPABISIETHCS B
pe3epByapH AJs HOJAMBY. Y MajioMy MaciuTadi 3aCTOCOBY€ETHCS MOALT 1 BUKOPUCTAHHS CTIYHUX BOJI.
[Tepen MOBTOPHUM BUKOPHCTAHHSIM CTIYHI BOAM MPOXOIATH ouuIneHHs [3]. B ®uTIO0BUX MacuBax
MPOKIIATAEThC Mepeska O10JIOTIYHIX KaHAMIB, 0 BKIOYae (PUIbTpalliifHi CTaBKH JJIs CTIYHUX BOJ 1
pe3epByapu ajs noauBy. DinbTpallist CTIYHUX BOJ 3A1MCHIOETHCS TOPP'THUMH (PLIBTPaMH, TOMY IO
Top( € Oe3neuHUM A IPUPOIU Ta 3AOPOB'S JroCH [4].

daxiBui B ramy3i OyaiBHHUIITBA BCTaHOBWIHU, 1O 70% EHEProBUTpAT BUTPAYAETHCS HA
OTAJICHHS BJIACHUX KBapTUp ab0 MpuMmilieHsb, 3 Akux 50% BUKOpUCTOBYeThCS HeeeKTUBHO. Ll
npobiieMa Mae BHUPIIIEHHS Yy BUIJISAI 1HHOBaLIMHUX pO3pOOOK. 3acTOCYBaHHS ajlbTepHATUBHUX
JDKEpes eHeprii, 103BOJISAIOTh 3a0IIAAUTH CIIOKHUBAaHHS eHeprii B 2 pa3u. Y cydacHOMY OyJliBHUIITBI
BXK€ JIaBHO 3aCTOCOBYIOTH COHSYHI OaTapei. Asie Ha 0araTOMOBEPXOBUX KUTJIIOBHX OYIIBJISX II€
3aCTOCOBYBAJIOCS B IMOOAMHOKMX BUMNAAKax. SIKmo oOJajHaTH XHUTIOBUNH OYyIMHOK COHSYHHUMHU
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eJIEKTPOreHePaTOpaMH 1 COHSIUHUMH HarpiBauaMH ONaJIOBAIBHOI CUCTEMH, TOJII 3€JIEHHH OyANHOK
CTaHE EHEePTrOHE3AIC)KHUM, a HOTO MEITKaHII 3MOXYTh BUKOPHUCTOBYBATH 3T€HEPOBaHi pecypcu 0e3
J0JIATKOBUX BUTpAT [5].

[Tpo6nemoto 3eneHux OyAUHKIB € Te, 110 I[iHA Ha pUHKY HepyxoMmocTi Ha 15-20 % Buina, B
nopiBHSAHHI 3 Tpamumiiinumu. lle moB’s3aHO 3 OULIBLIOD COOIBApTICTIO Ta MapKETHHTOBOIO
cTpareriero 3a0yaoBHUKIB. [0 TOTO X PHMHOK €KO-OyJAMHKIB MEHII PO3BHHEHWH, HDK 3BHYANHUX.
AJe BpaxoBYyIOUM 3apyODKHHUI IOCBiJA, PI3HHULA Yy BapTOCTI HIiBENIOEThCS uYepe3 4-5 pokiB, 3a
paxyHOK €KOHOMIi Ha CIIOKHBaHHS €HEPrOHOCIIB.

Kpami excrumyaraniiiiHi BIacTUBOCTI 3€JI€HUX OyJUHKIB y TOPIBHSAHHI 3 TPAIULIHHUMU BXKe
JIOBEJICH1 HE JIMIIe PO3POOHHMKAMH CyYaCHUX 3€JIEHUX TEXHOJIOTiH, aje ¥ KOpHCTyBauaMHU TaKUX
OynunukiB. Takuil eeKT nocAraeTbesi MUIIXOM CKOPOYEHHS KOMYHAJIbHHMX BUTpPAT. TakuMm YMHOM
BUKOPHUCTAHHS CyYacHHMX pilieHb Yy cdepi eKoJoriyHoro OymiBHUIITBA HE TIJIbKH JO03BOJIUTH
MiABUIIUTH 1HBECTULIHHY NpUBaOIMBICTE 00'€KTa, aje 1 JO3BOJIATH CEPHO3HO 3a0INAAUTH Ha
excruTyatariii gaHoi Oyaisii [6]. OOcsar ekoHOMIT eHepropecypciB 3BeICHHH B TabIuUIIHO 1.

Tabnuys 1
O0csir ekoOHOMII eHepropecypciB 3a paXyHOK BIPOBA/I’KEHHS 3eJIeHUX TEXHOJIOTii

BapricTh piunoro . .
HasBa P P OuikyBana OuikyBana
CIOKUBaHHS, THC. .o .
eHepropecypcy rpH eKxoHoMist, % €KOHOMisl, THC. TPH.
Enexrpoenepris 9,5 10 0,95
Bononocrauanus 3,15 30 0,95
TemnonocrayaHus 8 40 2,2
Pa3zom: odikyBaHa €eKOHOMis KOIITIB KEPYIOY0i KOMITaHii 4,1

3riiHO 0 JaHWX 3 TAOJUI MOXHA 3pOOUTH BUCHOBOK, IO PEHTA0EIbHICTh IHHOBALIHHUX
3eNIeHUX TEXHOJOT1H B eKcIuTyaralii OyiBenb BUIIA 3a TPaAULIIKHI.

['moGanpHUIl pO3BUTOK 3€JICHUX TEXHOJIOTIH y CBiTI 00yMOBHUB ()OPMYBaHHS JTIIIEH30BAaHIX
crannaptiB. Cepel TakUX CHUCTEM OI[IHKH 3elieHoro OymaiBHUIITBa MokHa Buainutu BREEAM,
LEED ta DGNB. B VkpaiHi € Tinbku onuH 00’ekT, sikuii mae ceprudikar LEED - OyaiBns
nocosbcTBa CIIIA B Kuesi.

Jlnst po3BUTKY «3€JeHOro OyAIBHULTBA» B YKpaiHl € BCl YMOBHU: BITUM3HSIHUI 1HBECTOP,
BITYM3HAHI (haxiBii i3 3emeHoro OyMiBHUIITBA, 3akoHONaBya 0Oaza (3akoH Ykpainu Ne7515 Big
24.12.2010 «IIpo momaTKOBI 3aXOAW 3HI)KCHHS HETaTUBHOTO BIUIMBY OQICHHUX CIOPYJ Ha
HaBKOJIMIIHE cepepoBuiey»). [IpobaeMHUM Ui pO3BUTKY 3€J€HOTO OYAIBHMIITBA € CHPUHHATTA
imei exo-cropyn YKpaiHCBKMM CYCIIJICTBOM, OpPTaHH BJIagd NPAIIOIOTh HAJA TOMYISPHU3AIE0
eKOJIOTIYHUX 1/1el cepes rpomajisiH. Buxoasuu 3 1nporo, YkpaiHa Mae BEJIMKI NMEPCIEKTUBU 1010
BIIPOBA/KEHHS Ta PO3BUTKY 3€JIEHOr0 Oy/11BHUIITBA.

3eneHi TEXHOJOrii — 1€ He MailOyTHe, a ChbOroJieHHs. 3eineHe OYyAIBHUITBO AaKTUBHO
YBIHIINIO B €KOHOMIKY PO3BMHEHMX KpaiH Ta BIPOBAKyeTbcs B YKpaiHi. Po3BUTOK 3eneHHit
TEXHOJIOTIH BMIIpaBIaHUM HEOOXIJAHICTIO 3amoOiraHHs EKOJIOTIYHOI KaTacTpodu Ta PpO3BUTKY
HApPOJIHOTO TOCIOJAPCTBA 0€3 HETaTHBHOTO BILTUBY Ha 3/I0POB’S JTFOIUHHU.
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[MPOBJIEMA OBMEXEHOCTI EHEPI'OPECYPCIB Y CBITI
0.10. BenenkoBa
KuiBcbkuii HamioHAILHUH yHIBepCHTET OyIIBHUIITBA Ta apXiTeKTypH obelenkova@ukr.net

Po3BUTOK CBITOBOi EKOHOMIKM CYIPOBOKYETHCS 3POCTAHHSM CHEPrOCIIOKUBAHHS,
00OMEKEHICTIO yCiX BUIB MaliMBa, MepIl 3a Bce HAPTU Ta MPUPOJHOTO raszy, HEBIAMOBIAHICTIO MiXK
HasBHICTIO BJACHUX EHEPrOHOCIiB KpaiH 1 moTpe0or0 B HHX, MOCHJICHHSM KOHKYpEHIII Ha
CHEepPreTUYHUX PUHKAX.

Hadra, mpupoaamii ra3, Byriuisd i mepBHHHA €JIEKTPOSHEPTis, 0 BUPOOIIIETHCS Ha T1IpO -
Ta aTOMHHUX €JEKTPOCTaHILISX, YTBOPIOIOTh I'PYIy OCHOBHUX a00 KJIACUYHUX €HEProHOCIiB, KpiM
HUX ICHYIOTH Taki JOMOMDXHI K TOpd, IpoBa, pamc, eHepris COHIS Ta 1HIII BHIM NaJMBa Ta
aJIbTepHATUBHOI €Heprii, MMTOMa Bara sikux He nepesuiye 5-10%.

VY cBiti 3 1998 p. mo 2019 pp. BumoOyrox HadTu 3pic Ha 22%, razy — Ha 54%,
BUPOOHUIITBO €NEKTPOCHEPrii, BKiItouatouu aToMHy — Ha 10%, iH1I1 (aJIbTepHaTHBHI) JKepea - Ha
117%.

[Tpu aHami3i CTPYKTYpH CBITOBOTO BHPOOHMIITBA €HEPrii 3a BHUIOM EHEPrOHOCIS MOXKHa
nmobaunTu, MO HAUOUTBITY JOJI0 B HiM 3aiiMal0Th HadTa Ta HAPTONMPOAYKTH, XO4a iX JIOJS 3a
OCTaHHI POKHU 3MeHIIuIach 3 36,6% 1o 29,2 %, 10 roBOpUTH MPO MOMKIUBY MOJAAJBITY TEHIACHIIIIO
3MEHILIEHHS 1011 HadTH 1 HAaQTONMPOIYKTIB Yy CBITOBOMY BUPOOHHIITBI €HEPTi.

CpborosiHi TOJIOBHOIO TEHCHILIIEI0 PO3BUTKY CBITOBOI €HEPreTHKH € 3MiHa PEriOHalbHUX
MPOMOPLIA EHEepProcrloXUBaHHS, a HAWrOJOBHIIIMM 3aBAAHHSIM - IIepellaMaTH TEeHJAEHLIO
BUIIEPEKAIBHOTO 3pOCTaHHS €HEProCIIOKMBAHHS 32 PaXyHOK 3HUKEHHSI EHEPrOEMHOCTI €KOHOMIK.
Haii6i1b11 akTyaJIbHUM 11€ 3aBJaHHS € JJI KpaiH, 110 pO3BUBAIOTHCS, SIK1 MAIOTh MPU LOMY OLIbII
€HEepProeMHI TEXHOJIOT11, HI’K PO3BUHEH1 KpaiHH.

3pOCTaHHS €HEProCHOKMBaHHA B CBITI BIAOYBAa€TbCS HEPIBHOMIPHO, IOCHIIIOIOYH
perioHajbHI €HepreTUYHI JUCTIPONIOPIIi: HAOUIBII IBUAKI TEMIIN CIIOCTEPIraloThCsl B KpaiHax A3il
1 ocobnuBo B Kurai, yacka eHeprocrnoKMBaHHs SIKOrO B OCTaHHI PokH 3pocia Ha 6%. Cporoasi
30UTBIIYETHCS YMCIO KpaiH Ta BEJIMKUX PErioHIB, PO3BUTOK SKUX HE 3a0e3ledyeHuil BIACHUMU
enepropecypcamu. [lounnaroun 3 2005-2009 pp. KHP, obirnaBmmu CIIIA, 3aitHsam HalOLIBITY
4acTy y CBITOBOMY piBHI cnokuBaHHs eHeprii (12,45% y mopiBusHHI 3 11,39% cnoxxuBanHs
CIIIA), 3pocna f0Js1 €HeprocnoXuBaHHs y kpaiHax Adpuku, A3zii Ta Cepeaaporo Cxopy, 4acTka
KIHLIEBOT'O CIIOYKUBAHHS €HEeprii IHIIMMH PEeriOHaMH 3MEHIINIIACh.

[Tpu aHani31 CTPYKTYpH €HEProcloKUBAHHS 3a BUIOM €HEPrOHOCIIB, MOYKHA O0AUUTH, 1110
HaO1IbITY JOI0 B EHEPTOCIIOXKUBAaHHI MatoTh HaTa Ta HapTONPOAYKTH (41%) Ta enekTpoeHepris
(18%), nons sikoi y mopiBHsIHHI 3 1995 pokom 3pocia Ha 4%.

He3Baxaroun Ha 4MCJIEHHI 3yCHILIS, CTPYKTYpa CIIOKUBAHHS €HEprii B CBITI 3a OCTaHHI 25
POKIB ICTOTHO HE 3MiHUJIACs, JOMIHYIOYa YacTKa B eHeprodagaHci HAMOUTbIT 0OMEXKEHOTO PeECypCy
- BYTJICBOJHEBOT'O MajKBa — 30€piraeTbesl.
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B renepimniii 4ac HadTa 3aMUIIAETHCS OJHUM 3 TOJOBHHUX (AKTOPIB PO3BUTKY
cycmiyibcTBa. Bin Hel 3anexarh BAOCKOHAJICHHS TEXHIYHOTO TPOTPECY, PO3BUTOK BCIX Tally3eu
MPOMHCIIOBOCTi, TMAJIWBHO-EHEPTeTUYHOTO KOMILIEKCY, Oe3mepebiitHoi poOoTH BCiX BHIIB
TPAHCIOPTY.

3Ha4YeHHs1 MPUPOJHOTO Ta3zy JuId 3a0e3neueHHst moTped B eHeprii 3pocTae 3 poKy B pik.
[lpoMy crpusie oro HasBHICTH B 0araThOX KpaiHax CBITy, BIJHOCHa JEIICBHM3HA, €KOJIOTIYHA
YHCTOTa, THYYKICTh B BUKOpUCTaHHI. Hemane 3HaueHHsS Mae TaKOoX TCHJCHIlS O BiIMOBH BiJ
aTOMHOI €HEepreTUKH, IParHeHHsI psiAy KpaiH CKOPOTUTH 3aJIeKHICTh €KOHOMIKH B1Jl IMIOPTY HahTH
1 HagTompoaykTiB. OOCAT MpOMO3uUIii i IiHA Ha MPUPOAHINA ra3 BIUIMBAIOTH OE3MOCEPETHBO Ha
puHok HadTu. HaiGuapmn 3amacu mpupoaHOro raszy ckoHieHtpoaHi B Karapi, Pocii, Ipani.
[lepenbavaeTnest cyTTeBe 301IbIIEHHS BUA0OYTKY npupoaHoro razy B CIHA, Kanani i IliBHIYuHOMY
MODI.

JlocTaTHRO BHCOKa pecypcHa 3a0e3IMedeHICTh ra30BOi MPOMUCIOBOCTI 1 MPUBAOIUBICTH
BHUKOPHUCTAHHS Ta3y B YyCIX Traiay3sX €KOHOMIKH CHPHSIOTH 30UIBIIICHHIO Ta3y B CTPYKTYpi
eHeprocrnoxupanus. IIpu 1bOMy JOCTAaTHHO HEPIBHOMIPHE PO3MILLIEHHS MPHPOIHUX 3aIlaciB rasy,
BiJIHOCHA CKJIQJHICTh Y HOT'O TPAHCIIOPTYBaHHI 1 30epiraHHi 1I0KK HE 103BOJISIIOTH BUKOPUCTOBYBATH
pecypcu ra3zy Tak MacmTaOHO, sIK HadTy.

Huni cBiToBa exkoHOMika mnepeOyBae Maike B LLUIKOBUTIH 3al€KHOCTI BiJ OOCHTiIB
BUIOOYTKY Ha(TH, MPUPOJHOTO Ta3zy, BYrUUIA Ta IHIIMX BHIIB MIiHEpAIBHOTO MalMBa. 3a
MPOrHO3aMH HaJajll TaKoXk 301IbIIYBAaTUMEThCS 3aJI€KHICTh PO3BUHEHUX KpaiH BiJ iMIOpTYy HadTH
it mpupoaHoro ra3zy. Hadra 3anummrbes TOJTOBHUM €HEPrOHOCIEM B HAWOIMKUI JECATKH POKIB,
YacTKa IPUPOIHOro razy Oyjae MIBHJKO 3pOCTAaTH, a YacTKa BYT'JUISL — IOCTYIOBO 3HM)KYBaTHCH.
VIMOBipHO, MaKCHMaJbHMII TIPHUPICT NPHUIAAe HA COHAYHY, T'eOTEPMalbHy, BITPOBY Ta iHI
aJIbTepPHATUBHI BUJM €HEPrii, aje BapTICTh TEXHOJOTIH X 3aCTOCYBaHHS 3QJIMIIAETHCS ILIE JTykKe
BUCOKOI0. B enexTpoenepreruii ouikyerbcsi ckopoueHHst yacTku AEC 3a paxyHOK TOro, mo B
CIIA i 3axigniit €Bpormi nependadaetses 3amina AEC exonoriuno yuctumu (razosumu) TEC.

bararo €BponeiicbkiX Ta IHIIMX PO3BUHEHHX KpaiH MPOSBISLE yce OUIbIIYy IIKaBiCTh 10
aJIbTEPHATUBHUX JDKEPEN eHeprii, y psAdl KpaiH BIIPOIKYETbCS 1HTEpEC A0 aTOMHOI €HEpreTHKU.
AJne mpu IbOMY y CBITOBOMY MacIITabl CIIOKWBAHHS BYTJICBO/IHIB B JaHUN Yac HE Ma€ CEpPHO3HOL
aJIbTEPHATHBH, IO CTBOPIOE 3arposy ix JAeiuuTy 3 YpaxyBaHHSAM IPHUCKOPEHOTO 3pOCTAaHHS
€HEeprocrokuBaHHs. TakoK Ba)KJIMBUM € IMHAMIKA 1 CTPYKTYpa CBITOBOTO BUPOOHUIITBA €HEPTii 3a
BUJAM{ TaJIUBA 1 OCHOBHUM BHMpoOHHMKaM. HenocTaTHRO MIBUJAKUIM Yy MOPIBHSHHI 31 3pOCTaHHAM
€HEeprocloKUBaHHs 3pOCTaHHS TPOIO3HUILII EHEepropecypciB B3araiai Ta BYIJIEBOAHIB 30Kpema
00yMOBJIEHUH BITHOCHUM CKOPOYEHHSM HapoIlyBaHHS BUPOOHMLITBA €EHEPrOHOCIiB, BUUEPIaHHS iX
HaWOUIbII JOCTYNHMX 3amaciB, a TaKOX TI€OINOJITUYHOI HAmpy>KEeHOCTI B perioHax, OaraTux
ByrineBoAHAMU (bmm3pkuit Cxinx). OcoOnMBO pi3KO 30UIBIIYETHCS PO3PUB MIK 3pPOCTAIOUUMHU
oOcsiraMM CIIOKMBAHHS 1 3HWKEHHSIM OOCATIB BUPOOHUIITBA BYIJIEBOJHIB B PO3BUHEHUX KpaiHax.
Ocob6nuBO CKIaJHa CUTYallid cKkiajacs B €BpONnelCchbKOMY COI03i, Ha TepPUTOPII AKOTO 3HAXOAUTHCS
mume 3,5% CBITOBMX JOBEJIEHUX 3amaciB razy 1 meHme 2% JoBeneHUX 3amaciB Hadtu (B
ocHoBHOMY B Hopgerii i BenukoOpurasifi).

Y 2019 pori B CTpyKTypl €HEProCIOXHBAaHHS KpaiH CBITY 4YacTKa BiJHOBIIOBAJIbHUX
JpKepen eHeprii Bce K Taku Oyjla HE3HAYHOIO Y TOPIBHSAHHI 3 TPAAMLIHHUMH BUIAMU TaTUBHO-
€HepreTUYHUX pecypciB, HANOUIBIIOI € YacTKa BIJHOBIIOBAJIHUX BHJIB €Heprii y kpaiHax €C
(6mm3pko 12 %). Ase Ha JaHM 4Yac CIOCTEPIraeTbes TEHACHLIS JO 3POCTaHHSA YacTKH
BiTHOBIIIOBAIBHUX JDKEPENl €HEeprii y TNEepBHHHOMY EHEpProCHOXHBaHHI KpaiH E€BpOIEHCHKOrO
Corozy. Takum uymHoM, €C MOXe BUHTH Ha JIJUPYyIOUl MO3MILIT y CBITI 3 MEpeXoJy Ha HOBITHI
eHepreTuyHi TexHousorii. [IpuunHoOI0 1IOrO MOXke OyTH Te, 0 B YMOBaX 3MEHILIEHHS BJIACHOTO
BUPOOHMIITBA TPAAULIHHUX €HEPropecypciB Ta MpU HE3MIHHOMY MiJBHUIIEHHI €HEProCIOXUBAHHS
kpainu €C 3mymieHi iMmnoptyBatu 61u3bpko 50% HeoOX1JHIX eHepropecypcis.

VY mporeci raoGanizanii eIeKTPOSHEePreTUYHI PUHKH YKPYIHIOIOTHCS 1 00'€JHYIOTHCS.
CporogHi eHepreTudyHi pPUHKU BUAUIAIOTHCSI B OCHOBHOMY B pPaMKaX OKPEMHX HalllOHAJIbHUX
eHeprocucteM. CTBOpEHHS €IUHUX €JEKTPOCHEPreTMYHUX PpUHKIB Ha OCHOBI 00'€THaHMX
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HAI[IOHAIBHUX EHEProCcUCTeM, Hamnpukiaa, B €Bpoli, 3HAXOAUTBCS B MpoIleci pearizarii.
[ToBHOIIHHMI €IWMHUIA PUHOK BUMAarae sk 3aBepIeHHs JiOepai3allii HalllOHAbHUX PUHKIB, TaK 1
PO3BHUTKY MI>)KCUCTEMHUX 3B'A3KIB 13 30UIBIICHHAM IX MPOMYCKHOI 3[aTHOCTI.

Ha cporomHi icHye 3aroCTpeHHsSI CyNEpeYHOCTEH MiX OCHOBHUMH TPAaBISIMH Ta 3MiHOIO
pETioHANBHMUX MPOIOPLiNA eHeprocrnokuBaHHs. CIIOCTEpIraeThesi 3pOCTAHHST €HEPTOCIIOKUBAHHS B
CBITI, sIK€ BiAOYBA€ETHCA NyKEe HEPIBHOMIPHO, MOCUITIOIOYH PETiOHATBHI €HePTeTHYHI UCTIPOIOPIIii.
301IbIIYETHCSI YMCIO KpaiH Ta BEIUMKUX PErioHiB, PO3BUTOK SKUX HE 3a0e3redyeHe BIAaCHUMHU
enepropecypcamu. CKOpOYYIOTbCS pe3epBHI BHJOOYBHI MOTYXHOCTI - OJHHMH 3 OCHOBHHUX
MEXaHi3MiB PUHKOBOTO MaHEBPYBaHHSI.

VY Maii0yTHROMY 3a paXyHOK €HEpro30epe:KeHHs TEMITH 3POCTaHHS €HEProCIOXUBAaHHS B
nopiBHSHHI 3 Temnamu 3poctanHs BBII y Oararbox KpaiHax IOBHHHI 3HH3UTHCA. 3apa3
30UIBIIEHHS CEPEAHBOCBITOBOTO €HEPrOCIIOKMBAHHS Ha AYIy HACEJICHHS, B OCHOBHOMY, IOB'S3aHE
31 IIBUIKMM 3POCTaHHSIM I[bOTO MOKa3HKUKa B KkpaiHax JlatnHcpkoi Amepuku, CxinHoi Ta IliBneHHO-
Cxigaoi Asii.

CBITOBUI JIOCBIJI BITPOBAPKEHHS 3EJIEHOI'O BY IIBHUIITBA
J.B. Koruk
KuiBcbkuii HamioHAJILHUH yHIBEpCHUTET OyNiBHUIITBA Ta apXiTekTypu kotikdasha97 @ gmail.com

«3eneHe» OyaiBHUITBO BUHUKIO B 1970-Ti poku, KOJH y pe3yibTaTi HAhTOBOI KPHU3H IIiHA
Ha eJIEKTPOCHEPTril0 3pocia B YOTHPH pa3zu. Toal X cTajmo 3po3yMulo, IO HUISIX HOCTIHHOIO
301JBIICHHS CIIOXUBAHHS HE CTUKYETHCS 3 OOMEXKCHICTIO PECypCiB 1 iX MOCTIMHO 3pOCTAIOYOI0
BapTICTIO.

3 moyatky 1980-X pokiB y HalOUIBII €KOHOMIYHO PO3BHHYTHX KpaiHax CBITY 0cOOJIMBa
yBara MpUIUISETHCS €KOJOTIYHOI OE3MeKr KUTIA 1 AKICTIO BHYTPIIIHBOrO MOBITps. DopMyeThCs
HACTyIlHAa 3aKOHOMIPHICTb: Cepell €HEproeeKTUBHUX TEXHOJIOTIH MpPIOPUTET MarTh TI, SKI
CIPUSIOTH MiJBUILEHHIO SKOCTI BHYTPIIIHBOTO CEPeOBUIIA (TIOBITPS, BOJIOTOCTI, MIBUIKOCTI PyXy
MOBITPSI, 3aXUCTY BIJ] IyMY TOIIO) 1 HOKPALIYIOTh €KOJOTIYHY O€3MeKy KUTJIA.

3 kiHng 1990-x pokiB 10 BUMOT [0 €HEProe(eKTUBHOCTI Ta €KOJOT1YHOCTI JOJAIOTHCS
BUMOTH, fIKI 3a0€3MeuyI0Th 3aXUCT HABKOJIMIIHLOTO cepenoBuiia. HalronoBHimow ifeero ams
OyniBHULTBA XXI CTOMITTS € MONOXKEHHS MpO Te, L0 MPUPOJAa HE € MAacCHBHUM (POHOM Haroi
JISUIBHOCTI: B pe3ynbTaTi MNpOQeciiiHOro migxoqy Moxke OyTH CTBOpEHE HOBE MPHUPOJIHE
cepesioBHILEe BcepeuHi OyaiBii, o Oyae MaTH O1IbII BUCOKI KOM(OPTHI €KOJIOT14HI, EKOHOMIYHI
Ta eHeproeeKkTHBHI MOKa3HUKU MIKPOKJIIMATy BCEpEUHI Ta 30BHI OyAIBIIi, 110 Ja€ MO3UTUBHUN
edexT g MicTOOyAyBaHHS Ta €, B TOM JkK€ Yac, €HEPreTHYHUM JDKEpENoM s KIiiMaTu3allii
OymiBii.

Bxe mnporsarom Oaratbox pokiB y €Bpomi, kpaiHax CkaHIuHaBii BHKOPHCTOBYIOTh
eHepro30epirarodi TEXHOJIOTIi MpH OYIIBHULTBI, TEXHIYHOMY IEPEOCHAIEHHI Ta PEKOHCTPYKIIi
OyniBenb. Y IUX KpaiHaX CTBOPHUIIM HEOOXIJHI 3aKOHOJaB4i HOPMHU 3 BIIPOBAKEHHS MPUHIIMIIIB
3e5eHoro OyIiBHUIITBA 3 ypaxXyBaHHSM €KOHOMIYHHMX 1HTEpEeciB BJIACHMKIB JKUTJIA Ta 1HBECTOPIB.
[TigBuieHHsT piBHSA €Heproe(eKTUBHOCTI JOCIATaloTh 3a JIOTIOMOIOI0 3aCTOCYBaHHS €(PEeKTHBHOT
TEIUI0130JIA1111, BCTAHOBJIEHHS TEIUIOBUX HACOCIB Ta CUCTEM peKyIeparllii Teria, COHIYHUX OaTapeH,
Cy4acHUX BIKOHHHUX paM 1 JaBepedl. He gomyckaeTbcsi BUTIK TEIUIOTO TOBITPS 4Yepe3 «MIiCTKH
XOJOAY», TIOBCSKMICHO 3aCTOCOBYEThCS BUKOPHUCTAHHS KOTEIBHHX YCTAaHOBOK 3 BHUCOKHUM
KOoe(illieHTOM KOpPUCHOI [Jii 1 TpuiIadiB TOKBAPTUPHOIO pPETYyJIIOBaHHS TEMIEpaTypH,
1HIUBITyaJIbHIX CHUCTEM OTIATFOBAHHSI.

VY Hime4uuHi Ha peKOHCTPYKLIIO OYAMHKIB 3 METOIO 3HWKEHHSI €HEProCIOXXUBaHHS OyJ10
BUTpaudeHo noHaj 1,8 mupa. eBpo. Ha nanuii yac Taki nporpamu npojoBXKyIOTh IiATU. bt Toro,
BJIACHUKAM JKMTJA, K1 0a)Kal0Th MPOBECTU PEKOHCTPYKIIiIO OyIUHKY, HaAal0ThCs MOJATKOBI MUJIbTU
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B po3mipi 20% 1 GaHKIBCbKI KPEAUTH 3 HU3BKOIO MPOLIEHTHOIO CTaBKOIO. byiyun eHeprosasnexHoo
Bl TIOCTAaBOK EHEPrOHOCIiB IHIMIMMH KpaiHamu, HiMeuuwmHa Bupimrye mpoOiieMy €eHEepreTHYHOL
0€3MeKH IUISIXOM €Hepro30epeKeHHs 1 CTUMYIIIOBAHHS PO3BUTKY aJbTEPHATUBHUX BHUJIB €HEPTIi.
binbiie TpeTuHH BCHOTO OOCATY €IEKTPOEHEpTii OTPUMYIOTH BiJ BITPOYCTaHOBOK. IHBecTopm
OTPUMYIOTh MOJJIMBICTH PO3MICTHTH Ha Jaxax Oy/iBesib COHSYHI Oarapei i mojaBaTH OTpUMaHy
EHEPriro B MIChKY Mepexy. Ilpm KymiBiai KOMI'FOTEpIB Ta EJIEKTPONPUIIAIiB aaMiHICTpAaTHUBHI
yCTaHOBH 3000B's13aH1 3700yBaTH €HEPrOEKOHOMHI IPUIIAIIH.

B ABcTpii mouano mpairoBaTH MiANPUEMCTBO MO BUPOOHMITBY Oioraszy. bioras, sxuit
BUPOOJISETHCA 3 IEPEBUHM, IO AKOCTSIM HE IIOCTYNAETHCS IPUPOIHOMY Ta3y, HOTO BUKOPHCTOBYIOTh
JUTsL OTIAJICHHsSI €JIEKTPOCTaHIM, aBTOMOOUTIIB, IO MPalOTh Ha 3MilIaHOMY MajauBi. biorazosi
YCTaHOBKHM 3AaTHI BuUpoOisTu Omm3pko 100 kyO.m Oiorasy Ha romuny. B manumii wac moniOHi
MIPOEKTU FOTYIOThCS J10 BIpoBakeHHsa B Himeyunni Ta HIBemii.

Y ®panmii 3 2005 poky 1 Mo maHuit yac IS CiMei, OXOYUX BUKOPHCTOBYBATH TEXHOJOTIT
€KOHOMIi TepMIYHOI €Heprii y BJIaCHOMY >KHTJIi, BBEJIU B [0 MpOrpamMy MOAATKOBUX IuIbr. [Ipu
MoJiepHi3alii JKuTiIa iM HagaeThCs KPEAWT, NpaBo Ha BimmkoayBaHHs a0 50% Burpar mo
BCTQHOBJIGHHIO  CHUCTEM  TEPMOpPETyJslii, MOJAEpHi3alii oOHajJeHHs Ta  BHUKOPHUCTAHHS
IbTEPHATHBHUX JDKEPEJ eHeprii: OiomanuBo, eHeprist coH 1 BiTpy. B Ykpaini noaioni mporpamu
IOYAJIH IIiATH 30BCIM HEIABHO.

VY Snownii eneproszbepiraroua MoJiTHKa oTpuUMaiia modatok 3 1973 pori. BxkuBaroThcs
3aX0/M IIO/0 3HIKEHHS €HEProeMHOCTI OYAMHKIB, YIOCKOHAJIEHHsS KOHCTPYKIINA OyaiBenb ajs
3HIDKCHHSI BUTpAT Ha OMNAJCHHS 1 KOHIWIIIOHYBaHHS. Benmka yBara NpHUIUISETHCS HaBYAHHIO
rpomMajasH y 30epekeHHI eHeprii B MmoOyTi: 4acTKoBa BIIMOBA Bijl TEJIEBI3IWHUX MYJIbTIB, BiJ
HIYHOTO MiAIrpiBaHHS BOJIM JJISi €KOHOMIii 4acy Ha NMPHUTOTYBaHHS CHIJAHKY BpaHIli, THMYacOBE
BIJIKJTFOUEHHS! KOHAULIIOHEepiB BIITKY. [IpoBeaenuii nocsig Ha 200 cim'siX 1aB €KOHOMIiIO eHeprii B
14,2% Binm 3BuuaiiHoro crnoxwuBaHHsA eHeprii. OcoOnuBa yBara MNPUAUISETECS PO3BHTKY
reflioeHepreTuku. BUKOpHCTaHHA COHAYHUX Oartapel [103BOJISIE 3HAYHO 3HU3UTH BUTPATH HA
eJIEKTPOEHEPTit0. BCTaHOBIEGHHSI COHSYHUX Oarapell Ha TPETHHY OIUIA4yeTbes ypsimom. Ilmoma
Jaxy *KUTIOBOTO OYAMHKY B cepelHbOMY CTaHOBUTH 120 kB.M. HaBiTh, AKIIO MOJIOBHMHA qaxy Oyne
MOKpUTa OaTapesiMu, BOHU JaayTh 6 TUC. KBT. u eHeprii B pik. Y nepepaxyHKy Ha HAQTOMPOIYKTH -
e 0:1m3bKo 558 1 HapTH.

VY IlIBemii 3a ocTaHHI KiJbKa JECSTHIIThL BJAJIOCS ICTOTHO 3HHM3UTH 3alEKHICTL BIJ
BuKkonHoro nanuea. Y 1970 poui 80% eneprii BupoOisuiocst 3 mpupoHoro naiusa, B 2016 pori
el Moka3HUK 3HM3MBCA 10 34%, a 3HaueHHs OlonanuBa BuUpocino, y 2016 poui 3 HBOTrO
Bupobisocs 33% eneprii. [lIBenu, sk n16aiauBi rocrnojapi, HaMararoTbes IHTETpyBaTH B €AMHUMN
eHeproe(eKTUBHUN TIPOIIEC BCE, IO MIATAETHCS OO’ €IHAHHIO 3apaddl JOCSATHEHHS TPUHIIUIIB
«3eJIeH01 eKOHOMiKM». Hampukiaz, cMiTTecnantoBabHUM 3aBOJI, OKPIM NEPEPOOKU CMITTS, MOXeE
3aiiMaTtucs KOMOIHOBaHMM BHPOOJIEHHSM TemIo- 1 enekTpoeHeprii. OfHI€I0 3 HIBEACHKUX
0co0IMBOCTEN B eHepreTHuHii cepi € HeHTpali3oBaHe OMAJIEHHS Ta 0XOJOHKEHHS MPUMILIECHb 32
pPaxyHOK BUKOPHMCTaHHS CTaHLN TEIUIOBUX HAacociB. CHPOBHHOIO JUIsl TAKUX CTAHLIN € MOTEHIial
Boau, atMocdepu 1 3emni. Hampuxman, cranuis B Crokrombmi 3abesnedye temiom 400 000
HaceJeHHs1 MicTa. TyT MpOAOBXKYE 3pOCTAaTH YMCIO CIOXKBA4YlB EHEPTii, M0 BUPOOIAETHCA
TEIUIOBUMH HACOCAMH, TaK K BOHHU JIOCUTh €(EKTUBHI i 3HIKYIOTh HIKIJJIUBY JiF0 HA HABKOJIMIIHE
cepenosuie. Ha maauit moment IlIBenist Hamiuye 6ubme 500 000 TerioBUx HACOCIB.

AMEpUKaHChKI TPOMAJSHH, IO >KUBYTh B EHEPreTMYHO HeepeKTHBHUX OyIuHKaX, 3
HEJIOCTaTHHO TAPHOIO 130JIAIII€I0, MAIOTh MPAaBO PO3PAaXOBYBATH HA JCP)KaBHY MIATPUMKY B 0C001
MinicrepctBa eHepretuku CIIA B omiHIi eHeproeeKTHBHOCTI >XKUTIA 1 HaJaHHI TMOCIYr 3
MOAAJIBIIIOTO HWOro yTeruieHHs. Ha gaHuii MOMEHT I mporpamMa OXomnuja Maixke 6 MIIH. CiMei.
Bona BKiItO4a€e eHeproayuT, 13051110 CTiH 1 TpyO, yTemieHHs OyUHKY, YIOCKOHAJIEHHS CUCTEMHU
KJIIMaT-KOHTPOJIIO (HarpiBaHHs, BEHTHJIALSA, KOHAULIIOHYBAHHS).

[TporpaMa miABHUINEHHS €HEProe(EeKTUBHOCTI KUTJA JO3BOJIUTH BIIACHUKAM OYIMHKIB
3HU3UTHA PaxyHKH 3a KOMYHaJIbHI mociayru Ha 20%, 1m0 3MEeHIIHUTh OFO/PKETHI BUTpaTH ciM'i Ta
BHECE ICTOTHHUU BHECOK Yy TOJIMIIEHHS eKoloriuHoi oOctaHoBku. [Iporpama mepenbadae 10%-y
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MOJIATKOBY 3HMXKKY BiJl BapTOCTI 130JIALIHHUX pOOIT, YCTAHOBKU BIKOH, IIO BiJANOBIJAIOTh HOBUM
BUMOTaM. Y MiJICYMKY CepeIHbOCTATUCTHYHA CIM'SI Ma€ MOKJIMBICTE 3aomaauTa 10 $ 1500.

3a ogHMM i3 BapiaHTIB Hporpamu, ska Hajmae Oe3nmimMiTHY 30%-y MOJaTKOBY MUIBLY,
BJIACHUKHM JKHTJIa TOBHMHHI 3aKiHUUTH pPoOOTy 3 yaockoHaseHHs no0 2016 poxy. Ilporpama
nependadae KOMIICHCAIIF0 BapTOCTI marepiamiB. BoHa BKIIIOYA€: yCTaHOBKY TEIJIOBHX HAcCOCIB,
COHSYHI HarpiBaui BoJu, GOTOraabBaHIuYHI EHEPTOCUCTEMHU.

Tox cBiTOBa TUHAMiKa BIIPOBAHKEHHS 3€JIEHUX TEXHOJOTIH CBIIYUTH NP0 MIBUAKHHA PIiCT
eHeproe)eKTUBHOTO OYIiBHUIITBA, 30KpEMa K B )KUTIIOBOMY, TaK i B HEKUTIIOBOMY KOMEPLIHHOMY
OyniBuLTBI. PaxiBUAMU CIporHo3osaHo, 1mo a0 2015 poky punokx Green development csirne
po3Mipy B 422 MIIpA. 10JIapiB.

ITPOBJIEMU 3ACTOCYBAHHA ITPUHIIUIIIB 3EJIEHOI'O BY IIBHULITBA B
VKPATHCBKUX PEAJIISX

B.O. Xopomyn!, O.M. Ctpok?>
1 2KuiBChKHIA HAIlIOHATBbHHIA YHIBEpCUTET OyIIBHUIITBA Ta apXiTEKTypH

3enene OymiBHuNTBO (Green building, eneproedexTuBHe OyAIBHHUIITBO, EKOJIOTIYHE
OyIIBHUIITBO) - II€ MPaKTUKa OYMIBHHUIITBA M eKcILTyaTalii OyJIWHKIB, METOIO SIKOT € 3HIKEHHS
pIBHS CIIO)KMBAaHHS EHEPreTUYHUX, MaTepiajlbHUX pecypciB Ta HEraTHUBHOIO BIUIMBY Ha
HABKOJIMIIIHE CEPEJOBUIIE MPOTATOM BCHOTO XHTTEBOTO LUKy OymiBii: Bifl BHOOPY IUISHKH 3
MPOEKTYyBaHHs, OyAiBHUIITBA, EKCILTyaTallii, pPEMOHTY 1 10 3HECEHHSI.

CrporonmHi «3eneHe» OyIiBHUITBO, MaOyTb, TOJIOBHHH TpPEHJ Ha CBITOBOMY PHHKY
HepyxoMocTi. Kpuza npusynuHMia eKCIepUMEHTH B 00JdacTi HE3BUYaWHOI apXITEeKTypu:
XMapo4yocu 1 OyniBmi-aTpakiioHd OynylOTh BCE pialle - HAcTaB IEpiof EKOHOMIi pecypcis.
InHOBamii CHOTOAHI KOHUEHTPYIOThCS HE Ha (opmi 00'ekTiB, a Ha O0COOMMBOCTAX iX
¢yHkiionyBanHs. HoBa mapagurma Taka: cydacHl OyAMHKM THOBHHHI BUTpayaTH KapJMHAJIbHO
MEHIIIE eHeprii 1 BOJM, He IIKOIUTH 3/I0POB'IO JIFOAMHH 1 10 MOXKIIMBOCTI CaMi BUPOOJISTH €HEPrilo.

3a3Buyail BUAUIAIOTH TPU TOJOBHUX MPUHUIUON €KOOYAIBHHUIITBA: palliOHalbHE
BUKOPUCTaHHS pecypciB (eHeprii, 3emii, BOAM), MiHIMI3alis MIKOAM HPUPOAI Ta CTBOPEHHS
KOM(OPTHOTO ISl JIIOJUHU MIKpOKJIiMaTy B OyaiBii. Ta OCHOBHUM 1€0JIOTIYHUM HPUHLIUIIOM €
«sustainability» - MOXIJIMBICTh 3HAXOJUTHUCS B €KOJIOTIYHIN PIBHOBA31 JIIOJUHU Ta HABKOJIHUIIHBOTO
CepeIoBHIIA.

[Tpuniunu  "3eneHoro" OyIiBHUITBA - 1€ NPOJAYMaHE 1 EKOHOMHE CTaBJIEHHS [0
MIPUPOJTHUX PECYPCiB 1 TypOOTa MPO 370pOB's 1 KoMPOPT JTHOAUHU. [0 HUX BITHOCSTH:

o ONTUMAJIbHUM BUOIp MicCIs, BKJIIOYEHHs OyIiBII B 3arajbHUi MeW3ax, CHUIbHY
1HPPACTPYKTYpPY CepeloBUILA Ta TPAHCIIOPTY;

o Opi€HTYBaHHS BIKOH Ha TIBACHb JUII MaKCHMaJIbHOTO BHKOPHCTAaHHS COHSYHOI
eHeprii Ta JEHHOTO CBITIA;

. BUKOPUCTaHHA abTEPHATUBHUX JDKEPEI €Heprii Ta MiHIMi3allis BUTPAT €Heprii;

. BHUCOKa TEIUIOI30JIALIsl, IO J03BOJSE MIATPUMYBATH TIOCTIHHY TemImeparypy B
MPUMIIIEHHAX HE3aJIeKHO B1JI MEpEMnajiB TeMIIEpaTypy 30BHIIITHLOTO CEPEIOBHUIIA,;

o YCTAQHOBJICHHS BEHTHJIALIT 3 IOBEPHEHHSM TEIUIa B ONAIIOBATIBHY CUCTEMY;

o BUKOPHUCTaHHS €KOJIOTIYHO YUCTUX HETOKCUYHMX BiJIHOBIIIOBAJILHUX MaTepiaiiB;

o MaKCHUMaJlbHa aBTOHOMHICTb OY/1iBEJIb;

o HEIIKIJUTMB1 aBTOMAaTU30BaHi albTEPHATUBHI ONATIOBAJIbHI CUCTEMHU (KUIbKA PILICHb
— Oiomaca, TeTIOHACOCH, COHSYHI KOJIEKTOPH 1 T.J.);

° €KOHOMHE CIOXUBAHHS BOJM, MOXJIUBICTh OYHIICHHS Ta 11 IOBTOPHOTO
BUKOPUCTAHHS;
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. CKOPOYCHHS BiIXO/IiB, BUKH/IIB Ta 1HIIUX BIUIUBIB HA OTOYYIOUE CEPEIOBHIIIE;

o YHUKHEHHS IIKiAJIMBOTO BIUIMBY HAa CAMONOYYTTS Ta 370POBS JIIOUHU;

. 3HW)KCHHS 3aTpaT Ha yTpUMaHHs OyJ1iBeJIb HOBOTO OY/IiIBHHUIITBA,

. 3py4HE YTPUMaHHS Oy1iBEIb.

He3spinicTh yKpaiHCBKOTO PUHKY «3€JEHOT0» OYAIBHUIITBA MPOSBISETHCS 1 y BIACYTHOCTI
€IMHOI JYMKH TPO Te, SKYy X HEPYXOMICTh HAHOLIbII BHUTiAHO OyqyBaTH 13 3aCTOCYBaHHSIM
eHeproe()eKTUBHUX TEXHOJOrid. bararo cmermiamicTiB BBakKarOTh HAWOLIBIN TEPCIICKTUBHOIO B
IbOMY CEHCI JKHTJIOBY HEPYXOMICTh, OCOOIUBO OYIIBHUIITBO MPHUBATHUX OYIWHKIB 1 KOTEIXKIB,
OCKIJTBKM KIHIIEBI CIIOKHBa4yi Takux o00'ekTiB Oumbm iHGOpMOBaHI TIPo eHeproedeKTUBHI
TEXHOJIOT1.

BapTto BigzHaunTH, 110 cepes MOTEHIIMHUX MOKYIIIB KBAPTUP MOKU HEMAE I1ABHUILEHOTO
MIONUTY HA EKOJIOTIYHY CKJIAI0BY — BCiX, B MEPUIY Yepry, MiKaBUTh I[iHA. A 3a €KOJIOTi€l0 IIyTh 3a
MICTO 1 TaM KyIylOTh TNpUBaTHI OynuHKW. ToMy OYIIBHMIITBO J>KHUTJIOBUX OaraTOKBApTUPHUX
«3eJIeHUX» 00'€KTIB € HAlIMEHIII BUTAHUM B YKpaiHi Ha JaHui MOMeHT. Haif011b11 mepCcreKTHBHOO
€ o(icHa HEPYXOMICTh 3aBJIAKH ii HACHYCHOCT] 1IH)KEHEPHUMH CHCTEMaMH.

[lomo posmomisly BHPOBAKCHHS 3€JICHUX TEXHOJOTIH 1O BHIaM OymiBeNIb — JIAHPYE
KOMEpIIiiiHa HepyXOMicTh, a came o(icHi OyzaiBii. CaMe BOHU CTajdll «IIEPIIMMH JIACTIBKaAMH» Ha
puaky Green development. He3Bakaroum Ha Te, IO «3€JeHE» OYIIBHUITBO BHMAarae OibII
3HAYHUX IHBECTHUIIIN, HDK TpaaulliiiHe (3acTocyBaHHs NpuHLUIIB green development 306imbinye
cobOiBapTicTh OymiBii mpuban3Ho Ha 8% -14%), migBUIEH] BUTPATH HA OYAIBHHULITBO «3EJICHOTOY
OyIiBIl OKYNalOThCSA 3aBASKU 30UIbIIEHINA OpeHAHIM cTaBli Ha Taki 00'ektu. KpiMm cTHIBHOTO
Iu3aiiHy 1 epeKTHUX apXiTeKTypHHX pillleHb, caM OpeH[ «3eJeHOi» OymiBili, B SIKOMY MPECTHKHO
Matu odic 1 MPUEMHO TpAIfOBaTH, BUBOAUTH 00'€KT Ha TEpIIe MicIle B KOHKYPEHTHIH 60poThOi 3
OyHiBIISIMH, TTOOYIOBAaHUMU 32 TPATUIIHHOK METOIHKOIO.

CborogHi, KOimM iJe MOBa MpoO «3elieHe OyAIBHUITBO» OyaAiBeNlb Ha JepKaBHOMY,
MYHIIUTAIGHOMY, PETIOHAIBPHOMY Ta KOPIIOPAaTUBHOMY pIiBHSX, BBakaeThcs, mo a0 40%
€HEepropecypciB  KpaiHH CIOXHBAIOTh caMe KHUTIOBI OyAuHKU. ToMy CTpaTeriuHor0 MeEeTOro
PO3BHUTKY €HEProOe3neKkn KpaiHu Ma€ CTaTH 3HWKCHHS CIIOKUBAHHS CHEPreTUYHHX 1 MaTepiallbHUX
pecypciB IPOTIATrOM YChOTO JKUTTEBOTO LIUKITY JKUTJIA.

Haiinermmm € 3acTocyBaHHS TNPUHIMIIB «3€JI€HOr0 OyIIBHUIITBA» MpH OYIAIBHULTBI
HOBOT'O JKUTJA, TOJIl MPOEKTAaHT, L€ 3 CAMOr0 MOYaTKy MO)KE BIPOBAJKYBAaTH KOHCTPYKTHBHI,
MJIAaHYBAJIBbHI Ta THKEHEPH1 PIICHHS 31 3HUKEHHSI €HEPTOCTIOKUBAHHS, T1JIBUILIEHHS €KOJIOTIYHOCTI
Ta KOM(OPTHOCTI XKMUTJIOBUX HpuMilleHb. B TakoMy BHUMNAJIKy € MOXJIMBICTH BIPOBAJKYBaTH
eHeproe(eKTUBHI pillIeHHS TOYMHAKOYH 3 BUOOPY AUISHKH M1/l OyJIBHULITBO 1 3aKIHUYIOUN OIIIHKOIO
eHepro3zoepexeHHs Ha cTafii ekcrutyaranii. Ha Bcix cTaaisx iHBECTHIIHHO-0y1IBEIBHOTO MPOLECY
NpUiiMaT pIIIEHHS 1100 YTBOPEHHS KOM(OPTHOrO 1 3I0pPOBOrO CEpPEOBHINA, BUKOPUCTAHHS
SAKICHHX 1 €KOJIOTTYHUX MaTepiaiiB, CydaCHUX TEXHOJIOTIYHHX PIIIEHb Ta IHKEHEPHUX CUCTEM.

binpmn cknanHa cutyaiist 3 yxe 30yJJOBaHMM >KUTJIIOM, OUIBIIICTh 3 SIKOI'O HE BIJIOBIJAE
BUMOTaM WIOJI0 €HEProeeKTUBHOCTI, a BUTPATH Ha HOro oOCIYroBYyBaHHS 3HAYHO BUILI, HIK Y
cydyacHUX OyaiBesnb. CydacHHUH CTaH KHUTJIOBO-KOMYHAJIBHOTO TOCIOJApCcTBa MICT YKpaiHu
XapaKTepU3y€eThCsl 3HAYHOIO 3HOLICHICTIO OCHOBHUX (DOHIIB, NeinuToM (DiHAHCOBUX pPECYpCIB,
HEOOXIAHMX g 1X PO3BUTKY, IIOHOBJIEHHS, HAJIEXKHOI eKCIulyaTalii Ta oOOCIyroByBaHHS,
HE/IOCKOHANICTIO CTPYKTYpH yIpaBIiHHSA JUid 3a0e3NedyeHHs HaJdiiHOro 1 e(peKTUBHOIo
¢dbynakmionyBanus. B Ykpaini 6mmssko 90% >xutioBoro GoHmy kpaiHu moOyaoBaHO e 3a YaciB
Pagsacekoro Coro3y. binmpma #ioro uvactuHa Oyna 3BeeHa sSK THMYacoBE HKHUTJIO, SIKE HeE
nepeadavano BUKOPUCTAHHS KUTIOBUX TUIONT moHas 25-30 pokiB.

B Vkpaini i3 nonag 130 Tuc. 6araTokBapTUpHUX OyAMHKIB O6Ju3bko 50 THC. — cTapi Ta
aBapiiini. Ix 3arajpHa mIOIIA CTABUTH GIU3BKO 5 MIIH. M2,

Bynunku mepmux MacoBHX cepii CKiIajaloTh OJn3bko 1,2 MIIH. KBapTHp 3arajbHOIO
TIJTOMICI0 72 MITH. M?, TIIO CTAaHOBUTH 22% 0araToOKBapTUPHOTO KUTIOBOTO (HOHY.

TexHIYHUN CTaH >KUTIOBOrO (HOHIY MOCTIHHO MOTIPIIyEThCS. 3HAYHUMU 1 MOCTIHHO
3pOCTalOUMMU € BTPATH BOAM 1 TEIUI0BO1 eHeprii. [IuTomi BUTpaTH eHepreTUYHUX pecypceiB Mijl yac
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BUPOOHUIITBA 1 HAJJAaHHS KUTIOBO-KOMYHAIbHUX MOCITYT Maike y/ABIYi MEPEeBUIIYIOTH BiAMOBIIHI
MOKa3HUKH KpaiH €Bpomeiicbkoro Coro3y. Tomy MiABUIICHHS €HEProeeKTHBHOCTI JKUTIOBO-
KOMYHQJIBHOTO CEKTOpPY, IIJISXOM MPOBEACHHS PEKOHCTPYKIII] Ta KalmiTalbHUX PEMOHTIB 3aCTapijiux
Oy/iBelb € BKIMBOIO CKJIAJIOBOIO EHEPIeTUYHOT OC3MEeKH JICPIKaBH.

3EJIEHE BYIIBHUILITBO B CUCTEMI YPBOEKOJIOI'TYHHOI'O 3AKOHOJABCTBA
P.C. Kipin
[HCcTUTYT ekoHOMIKO-TIpaBoBHX jaociimkeHnb HAH Ykpainu kirinr @ukr.net

Uunnuii kiacugikatop raimy3eld 3akoHOJABCTBAa YKpaiHu [1] BHOKpeMIllOe TakKy
CHUHTE30BaHy rajiy3b sK «byIiBHUITBO, MICTOOYJyBaHHS Ta apXiTEKTypa», OO CKIagy sKOi
BKIOYeHI 14 ckiamoBux uacTuH: 1) 3aranbHi nuTtaHHa OyaiBHunTBa; 2) IIpoekTyBaHHs
KamitanpHoro OyaiBHuITBA; 3) Kamitanpui BrimageHHs. I[uBectumii. I[uBectumiiini donau; 4)
ByniBenwHi opranizamii; 5) @iHaHCyBaHHA 1 KpEAWTYBaHHS KalliTalbHOTO OyHiBHUITBA; 6)
[TpuitHATTS B eKcIUTyaTalito 3aBepiieHux 00'ekTiB; 7) KamitanbHe OyiBHULITBO B OKPEMUX Taly3sax
rocofapchkoi misuibHOCTi; 8) KamiTanmpHHI pPEMOHT, PEKOHCTPYKIis OyIiBenb, CIOpYI,
ycratkyBanHs; 9) HesaBepmene OyniBuuntBo. KoncepBamis; 10) MicroOyayBanHs Ta
apxiTekrypHa AisutbHicTh. [lam'sTku apxitektypu; 11) CucremMu iHXEHEPHHX 1 TPAHCIOPTHHX
cropyn Ta komyHikaiiii; 12) MictoOyniBai Hopmatuu. MictoOyniBHa TokyMmeHTania. Excrieprusa;
13) BupimenHs cropis, 110 BUHUKAIOTH Y MPOLECi MiCTOOYMIBHOT Ta apXiTEeKTYPHOI MisTbHOCTI; 14)
BinmoBiganbHicTh 3a TOPYILIEHHS 3aKOHOAABCTBA NPO OyIIBHHUIITBO, MICTOOYIyBaHHS Ta
apXITeKTYpHY HisUTbHICTb.

Buxozsuu 13 TEOpeTHKO-NPaBOBUX MOJOXKEHb 100 CHCTEMH 3aKOHOAABCTBA 3a3HAaYyeHI
CKJIaJIOB1 3aKOHOJIAaBCTBA MPO OyIiBHUIITBO, MICTOOYIYBaHHS Ta apXiTEKTypHY MisUTbHICTB (mami —
OyziBeNbHE 3aKOHOJABCTBO) CJiJ BHU3HATH MOTrO MiAramy3sMH, ajke Mojajibiua audepeHIianis,
HaIpUKIJIAJ Takol MiAramdy3i sk 3aKOHOJABCTBO MPO MICTOOYAYBaHHS, apXITEKTYpHY JISJIbHICTH Ta
nam'siTKM apXiTeKTypH, nepeadadae HasBHICTb B ii CKiaal oKpeMHUX IHCTUTYTIB: 1) Po3mimienHs
npoayKTUBHUX cui; 2) [InanyBanHs, 3a0ynoBa. PEKOHCTPYKIliS MICT Ta IHIIUX HACEJIEHUX MYyHKTIB.
MictobyniBHi mporpamu; 3) biaaroycrtpiii, 03eleHeHHs MICT Ta 1HIINX HACEJIEHUX MYHKTIB.

Orxe, 3a knacudikauiero MiHicTepcTBa 1OCTULIT YKpaiHM, 3aKOHOJABCTBO PO
OnmaroycTpiii, O3eJeHEHHs MICT Ta IHIIMX HaceleHUX IIYHKTIB, PO3IJISNAETbCA SK IHCTHTYT
Oy/1BEJILHOTO 3aKOHO/IaBCTRA.

Jleo mo-iHIIOMY BUIJIS/Ia€ IOpUIMYHA KiAacH]ikallis, 3arnpornoHoBaHa iH(opMarliiiHo-
MOIIYKOBOIO CHCTEMOIO «3aKOHOAABCTBO YKpaiHW», sKa, HpH I[bOMY, Mae 1HpOpMaiiHul
XapakxTep, He € 0QiiiiHUM APYKOBAaHUM BHJIAHHIM 1 BUKOPUCTOBYETHCS 3ri/iHO 13 [Tos103keHHAM 1Tpo
BeO-pecypcu BepxoBuoi Pagm VYkpainu. Tak, BigmoBigHO A0 i€l kiacudikarii, ckiagoBa
«3aKOHOJIaBCTBO MPO OCHOBM MICTOOYAyBaHHs» BKJIrOYae Taki miframysi: 1) IIporHo3yBaHHsS
PO3BUTKY 1 IUTaHyBaHHs TepuTopiil; 2) [IpoekryBanHs; 3) by1iBHUIITBO Ta KamiTaabHUI PEMOHT; 4)
Apxitektypa; 5) bnaroyctpiii, o3eneHenHs; 6) 3aKOHOJABCTBO IMPO BiJNOBINAJBHICTE 3a
MpaBoONOpyIIeHHST y cdepi MictoOynyBanHs. [Ipu mpoMy, BiaMmidy, mo y Takid kiacuikarrii
HasBHUMM € HE€ TIIbKM IHCTUTYTH, a W cyOiHctuTytH. Hampuknan, iHctutyt <«OKutiose
OyAIBHUIITBO» HAMOLIbIIOT miArany3i «byqIBHUITBO Ta KamiTaIbHUM PEMOHT», MICTUTh TPU TaKHX
yrpynyBaHHs: - CHOpYIKEHHs JAep>KaBHOTO Ta KOOIEPAaTUBHOIO KUTIIOBOrO (GoHay; - IIpuBaTtHe
KUTJIOBE OyAIBHUIITBO; - By IIBHUIITBO Jad.

o0 Takoi CKIa0BOT SIK 3aKOHOJAABCTBO MPO OJIaroycTpiil Ta 03eIeHeHHs, TO BOHA, y LIl
kjacudikaii, po3riasaaeTbes SK MiAraay3b MICTOOYIIBHOTO 3aKOHO/1aBCTBA.

OTxe, MaeMo JBa JETajJbHMUX IMIJXOAM JIO BU3HAYEHHS MicLsi TpPyHH HOPMAaTHBHO-
MPaBOBUX AakTiB y cdepi «3emeHoro OyIIBHHUIITBA», IO BIAPI3HAIOTHCS HE TUIBKH 32 BUAOM
CTPYKTYpHOi (BHYTpIIIHBO{) OpraHizamii 3aKOHOAABCTBA (IHCTUTYT — HiAraay3b), a ¥ BIacHe
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30BHIITHBOIO MPUHAIEKHICTIO J0 Tamy3l 3aKOHOJaBCTBa (OyaiBebHE — MiCTOOY/IIBHE).

VYV nocnimkeHH! TPoOJEMHU CHIBBIAHOIIEHHS OCTaHHIX, SIKI TPYHTYIOTBCS Ha PO3yMiHHI
KaTeropii «MicToOyIiBHA AISIIBHICT» Ta «OyIIBHULTBOY, ICHYIOTh TPU MPUHLIUIIOBO Pi3HI MiIXOH
[2]: 1) OTOTOXXKHEHHS KaTeropii «OyAIBHUITBO» Ta «MICTOOYTyBaHHS», TOOTO IIi TOHATTS
BUCTYNAIOTh CHHOHIMAMHU 1 MOXYTh 3aMIHIOBaTH OJHE OJHOro; 2) aediHilis «OyIiBHUITBO» Ta
«MICTOOYAYBaHHS» Pi3HI; «MICTOOYMIBHA JTISTIbHICTBY OUIBII IIUPIIE MOHATTS HiXK «OYIIBHUIITBOY;,
3) xareropisi «OyIiBHUIITBO» BKIIIOYA€ MOHATTSA «MICTOOYIyBaHHSA», TOOTO mepmia aediHimis
HIMpIIE 110 3MICTY YUM JIpyTa.

Ha ™o nymKy, HailOimpInl OOTpYHTOBAHUM CIiJl BHU3HATH YETBEPTUH MIAXIA, SKHHA
BUXOJIUTh 3 HACTYIHUX IOJIOKEHbD:

1) TepmiH «OymiBHUIITBO» Ma€ Kilbka 3HadeHb, a came: 1.1) mpsme: 1.1.1) nmis 3a
3HaYCHHAM OynyBaTH, 3BeleHHsS OyaiBenb abo IHIMMX cropyd, 00'ekTiB; 1.1.2) BHUTOTOBIEHHS
BEJIMKOTa0apuTHUX, CKIaJHUX, TPYAOMICTKHX BHUPOOIB 3 TPUBAIMM LUKIOM BHpOOHHITBA; 1.1.3)
o0'ekT, Miciie, MalgaHYuK (OyaMalgaH4MK), 1€ 3AIMCHIOTH OymiBHUIITBO; 1.1.4) ramy3p Haykw,
TEeXHIKM 1 €KOHOMIKH, TIOB'S3aHa i3 3BEJCHHSIM 1 PEKOHCTPYKIli€ro OymiBenb; 1.2) mepeHOcHE -
CTBOpEHHSI, OpraHizailisi 4oro-HeOy/ib;

2) TepMiH «MiCTOOYIyBaHHS», OTPUMaHUN B pE3yJNbTaTi BUIBHOTO TEpeKIany 3
aHTTNCHKOTO TepMiHY «urban planningy, sxuii OyB nepeBeeHUl K TEPMiH «urban constructiony -
MICTOOYAYBaHHS, 1 Ma€ PO3TIISATHCS SIK CTBOPEHHS, OpraHi3allis, IpOeKTyBaHHS MiCTa;

3) TepMiHU «MICTOOYIyBaHHS» Ta «OyIIBHUIITBO» HE € TOTOXXHHMH; MEPIINUiA, SK MPOILIEC
MICTOYTBOPEHHS, Cepe]l 1HIIOT0, BKIIOYAE, B SIKOCTI BUAY CKJIAZOBOI MisSIBHOCTI - OYAIBHHUIITBO, a
JPYTUi, SIK OJIMH 3 BUJIIB EKOHOMIYHOT AisITBHOCTI, BKIIIOYAE, Y TOMY YHUCII, i OYAIBHUIITBO IIEBHOTO
BUIY 00'€KTiB — 00’ €KTIB MICTOOYIyBaHHS; TOOTO «MICTOOYAYBaHHS» - 11€ HE TUIBKH OYIiBHUIITBO,
a «OyIiBHULITBOY - 11€ OyNIBHUIITBO HE TUTBKU 00’ €KTIB MiCTOOYIYBaHHS;

4) OyniBenbHE 3aKOHOJABCTBO Ta MiCTOOY/iBHE 3aKOHOAABCTBO MPOIIOHYETHCS PO3TIISIATH
HE SK TOTOXHI, a SIK CyMDKHI Taiy3i, 1[0 MaloTh y BIIACHUX MPEAMETax PEryiioBaHHS HHU3KY
CIUTPHUX HOPMATUBHUX IPUITHCIB.

B 1mpomy acrmekTti rpymy HOPMATHBHHX MPUIIKCIB, IO PETYIIOITh BIIHOCHHHU B cdepi
0J1aroycTpor0 Ta O3EJIEHEHHS, CJI pO3MVIAJaTH SIK CKJIaJ0BY MICTOOYAIBHOro (ypOaHICTUYHOIO)
3aKOHOJABCTBA, a TOUHIIIE — 3aKOHOJJABCTBA PO OJIaroycTpiit MicTa, OCKUIBKY 3€JI€H1 Haca[KeHHSI,
3rifHo 13 cT. 21 3akony VYkpainu «lIpo OnaroycTpiil HaceleHMX IYHKTIBY», € €JIEeMEHTOM
6maroyctporo. B cBolo uepry, BpaxoByIOUM YMHHE PO3YMIHHS MOHSTTS «3eJieHe OYyIBHUIITBO» 5K
KOMIUIEKCY pOOIT II0A0 CTBOPEHHS HOBUX MICBKHMX 3€JIEHUX HACaJKE€Hb 1 PpEKOHCTPYKIii HasBHUX,
a TakoXX TEpPMIHY «3€JIeHI Haca/pKeHHs» - JEepeBHA, YarapHUKOBa, KBITKOBa Ta TpaB'sHa
POCIMHHICTh MPUPOAHOTO 1 IITYYHOTO MOXOPKEHHS Ha BU3HAYEHIM TEPUTOPIi HACEIEHOIO MYHKTY
[3], uiiKkoM OOTPYHTOBAHO MOXHA TOBOPHTU HE TUIBKM MPO KOMIUIEKCHMH XapakTep pOJI0BOTO
00’€KTy IIMX BIJHOCHUH, MiJ SIKUM CJIJ PO3YMITH «POCJIHMHHI YIrpYHOBaHHS MICTa», a ¥ Mmpo Horo
CIUJIHE PEryJIOBaHHS NPUIMCAMHU €KOJOTIYHOIO 3aKOHOJABCTBA B IIUIOMY Ta (DJIOPUCTUYHOTO
3aKOHOJIaBCTBA 30KpeMa, OCHOBHUM HOPMAaTHBHO-TIPAaBOBHM aKTOM SIKOTO € 3akoH Ykpainu «IIpo
POCIIMHHUH CBIT».

Takum uumHOM, ypOodiaopucTHuHE (3€1eHOOYIBHE) 3aKOHOJABCTBO MPOIOHYETHCS
PO3MIISIIATH K KOMIUIEKCHUH I1HCTUTYT — CYKYIHICTh HOPMAaTHUBHHUX IPHUIIMCIB, 10 BUPAXKAIOThH
3MICT B3a€MO3aJICKHUX HOPM, 00’ €THAHUX 3 CYMDKHUX YacCTHH MiCTOOYAIBHOTO (YpOaHICTUYHOTO)
Ta eKOJIOT1YHOTO MPaBa.
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AHAJI3 YYTJIMBOCTI ITPOEKTY JIO 3MIHU EHEPTETUYHUX [TAPAMETPIB
BYJIIBHULITBA

B.O. I1aBj1oBa

KuiBcbkuii HaIlloHATBHUI YHIBEPCUTET OyMIBHUIITBA Ta apXITEKTypH
pavlova.vladimira@ gmail.com

Amnainiz 4uyTnauBocTi (sensitivity analysis) mojsirae B OIIHII BIUIMBY 3MIiHM BHXIJIHUX
napameTpiB IPOEKTY Ha HOro KiHIIEeBI XapaKTEPUCTHUKH, 3a3BUYAil, HAa BHYTPIIIHIO HOPMY IPUOYTKY
abo NPV. Texuika mpoBeAeHHs aHaNi3y UYYTIMBOCTI IMOJSATAa€ y 3MiHI BHOpaHHMX MapaMeTpiB B
MEBHUX MeXaxX, 32 YMOBH, IO 1HIII MapaMeTpH 3aJUIIAI0ThCsl He3MIHHUMU. YuM Oinblie Aiana3oH
Bapianii mapamerpiB, mpu skomy NPV abo Hopma mnpuOYyTKY 3aJIMIIA€THCS TMO3UTHBHOIO
BEJIMYMHOIO, TUM CTIHKIIIIEe TTPOCKT.

AHaJIi3 9yTIMBOCTI MPOEKTY J03BOJISIE OLIHUTH, SIK 3MIHIOIOTHCSI PE3YJIbTYIOUl TTOKa3HUKH
peaitizallii MpoeKTy MpH Pi3HUX 3HAUYCHHAX 3a/laHUX 3MIHHUX, HEOOXITHUX JUIS po3paxyHKy. Lleit
BUJ| aHANII3y O3BOJISIE BU3HAYUTH HAMOLIBII KPUTHYHI 3MiHHI, SKi HaiOLIBIIOI MIpOI0 MOXYTh
BIUTMHYTHU Ha 311 CHEHHICTh 1 €EKTUBHICTh IPOEKTY.

AHaJti3 YyTJIMBOCTI 3/IIHCHIOETHCS Y KiJIbKa €TaIliB:

o BCTAQHOBJICHHS (OPMANBHOTO 3B'A3KYy Yy BUIMISAAI MaTeMaTUYHOTO pPiBHAHHA abo
HEPIBHOCTI MIX pe3yJIbTaTUBHUM Ta (OPMYIOUUMH HOTO BUX1THUMHU MTOKa3HUKAMU;

. BH3HAYCHHS HaWOUTBI HMOBIPHHUX 3HAYEHB IS BUXITHUX MMOKA3HUKIB Ta MOMJIMBHMA
po3mMax ix 3MiH (Bapiauiil);

. JOCTIIPKEHHS BIUTMBY 3MIHHM 3HaU€Hb BUX1JIHUX MOKA3HUKIB HA KIHLIEBUM pe3yabTarT.

[IpoekT 13 MEHIIOK YYTJIHMBICTIO pE3yJbTATHBHOTO TIOKa3HWKA BBAKAETHCS MEHII
PU3BUKOBHM.

Posrnsinemo ananiz uyriauBocTi mpoekTy OynaiBHHNTBa «l'orens Ha 60 Micub B MICTI
Opnecay. Y sikocTi npukiaay Oeperbes J0roBipHa LiHa, ska ckianae 39069,15 tue.rpH. Ta BapTicTh
MmatepianiB 14370,768 tuc.rpH.

AJNTOpUTM IIPOBEAEHHS aHaji3y YyTJIMBOCTI lepeadayae:

o BU3HAYCHHS KPUTUYHHX 3MIHHHMX, IO BIUIMBAIOTh HA BEIMYMHY 3arajbHOI
KOLITOPUCHOI BapTOCTI Ta BapTOCTI MaTepiaiiB. B sikocti 3MiHHUX o0epemo X1-3MiHa BapTOCTI
eJleKTpoeHeprii, X2- 3MiHa BapTOCTI MaCTHIILHUX MaTepiajiB.

. OLIIHKY BIJIUBY 3MIHU OJIHIEl 3MIHHOI HPOEKTYy (IIpU HE3MIHHOCTI BCIX IHILIKX) Ha
BEJIMYMHY 3arajbHOi KOIITOPUCHOI BapTOCTI;

Ba3oBuii 10% 15% 20% 25% 30%
BapiaHT

X1 39069 39076,68 39080,10 39084,09 39087,86 39091,64

X2 39069 39069,47 39069,71 39369,94 39070,18 39070,42
. pPO3paxyHOK BIUTMBY 3MIHU 3MIHHO{1, IO JOCTIIKYETHCS, HA BEIMYUHY BIIXUJICHHS

onepxxaHoi NPV Bix 0a30Boi (OILiHKA €1aCTUYHOCTI, YYTJIIMBOCTI IO 3MIHM YHUCTOI TENEpilIHbOT
BapTOCTI BiJ] 3MiHHM 3MIHHOI IPOEKTY), Ha CKIIbKH BiICOTKIB KOIITOPHUCHA BAPTICTh BIAXMIINUIIACE.
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. BusHaueHHs MEXEBOTO (KPUTUYHOTO) 3HAYCHHS MIHHOI 1 MOYJIMBOTO 11 BIIXUJICHHS
Bi 6a30BOTO CIIEHAPiI0 MPOEKTY; HA PU3UKH MPOCKTY MPUUMAEMO KPUTHYHE 3HAUCHHS BlIXHIJICHHS
Biz 6a3oBoro creHapiro 359,97.

o Po3paxyHok moka3zHUKa YyTIMBOCTI 1 KPUTHYHOTO 3HAYEHHS JJISi KOXHOI 3MIHHOL
MPOCKTY 1 paHXKyBaHHS 1X 32 yOyBaHHAM (YMM BHIA 4yTMBicTe NPV, TUM BakiuBiIlIa nepemMinHa
JUTSL 3HAUEHHS YUCTOT TeTEPIIHBOT BAPTOCTI, a 3HAYUTH JIJIS IIPOCKTY).

OcHOBHa mpoOiieMa TPOBEJAEHHS TMOAIOHOTO aHaji3y IMOJsITa€ Yy HEMOXJIHBOCTI 3
OJTHAKOBOIO MipOIO JOCTOBIPHOCTI 1 MOJATH BCi 3HAYEHHS 3MIHHHMX, IO ICHYIOTb B IPOEKTI,
OCKUIbKHM /€Kl 3 HUX JIe[IBE MiAJATal0Th MPOTHO3Y, a JUIs 1HIIMX HEMAa€ CEHCY JaBaTu TOYHUI
MIPOTHO3, OCKUTHLKH B3KE YKJIQJICHO JIOTOBIp PO MOCTABKU NIEBHOTO 30yTY MPOAYKIIii 32 (hiKCOBAHOIO
L[IHOIO, 1110 T03BOJISIE CIPOrHO3YBATH 111 MOKa3HUKU OE€3MOMUIIKOBO.

AmHaii3 4yTIauBOCTI (HA3WBAETHCS TAKOXK aHAII30M YPA3JIMBOCTI) SIBISIE COOOI0 TEXHIKY
PO3PaxyHKIB, IO MOKa3ylOTh, Ha CKUIbKM 3MIHMTHCS TMOKA3HUK YUCTOI MPUBEIEHOI BapTOCTI 3a
YMOBH, IO 3MIHIOETHCS TUTBKH OJHA 3MiHHA 32 HE3MIHHOCTI BCiX iHIMX. Sk BHXiAHI 3MiHHI
3BUYAHO OepyTh: 0OCAT MPOAaXy, IIHY OJWHUII BUPOOY, 3MiHHI BUTPATH OJUHHUII BUPOOY, LIHY
KaImTany i 1HII MOKa3HUKU. BU3HaYa€eThCs TaKoK 0a30BHIA MOKA3HUK YUCTOI MPUBEIACHOI BAPTOCTI
32 YMOBH HYJIbOBUX 3MiH 3MIHHUX JUJISl IIOPIBHSHHS 3 OTPUMAHUMH PE3yJIbTaTaMHu.

AHaJti3 MOYMHAETHCS 3 MUTAHHS «O0 Oyno O, sKOW...?7», TOOTO sKmii Oyne MOKa3HUK
YHCTO1 MPUBEACHOT BaPTOCTI, AKIO 0OCAT Mpoaaxy (abo iHia 3MiHHA) 3pocTe (CKOpoTuThes)? s
BIJIMOBII HAa II€ 3alMUTaHHS BHIUISIOTHCS CTafil mociijpkeHHs. [leprma momsirae B po3poOJieHHI
IIKaTM MOXJIMBHX BIIXWIIEHb aHami30BaHOi 3MiHHOi. Hampuknaa, Mu mpumyckaeMo, Io cyma
MPOJIaKy Koproparlii Moke 3MiHoBaTucs B Mexax Bix +10 % mo —10 %. [pyra cranis nepenbagae
BHU3HAUEHHs 0a30BOro MOKAa3HUKA YHCTOI MpHUBENEHOI BapTOCTi. TpeTs — OCHOBHA, MOJSTae B
MOCTIZIOBHOMY PO3paxyHKy BIUIMBY 3MIHHHUX Ha CyMy YHCTOi NpHBeneHOi BapTocTi. YerBepra
cTaniga mependayae BUOIp MEHII Ypa3iMBUX 3MIHHUX 1 NPUHHATTS BIANOBIAHUX YIPABIIHCHKUX
pileHs.

Bu3HaueHHs1 eKOHOMIYHO- JOLLIBLHOTO PiBHS €HEPreTHUHOT €)eKTUBHOCTI OY/TiBEIb.

1.  Tlpouenypa BU3HaYCHHS EKOHOMIYHO JOIILHOTO PiBHS €HEPreTHYHOI e(h)eKTUBHOCTI
OyziBeNb Ta X eJIEMEHTIB BKJIIOYA€E TaKi eTamu:

- BH3HAYCHHS €TAJIOHHUX OY/lIBEIIb;

- BHU3HAUEHHS 3aXOJiB 3 MiABUIICHHS EHEProe(eKTUBHOCTI, IO OIIHIOKTHCS IS
€TAJIOHHUX OY/iBEIIb;

- OLIIHKY TIOKAa3HMKIB €HEepreTM4yHoi eQEeKTUBHOCTI M €TaJIOHHUX OyliBenb i3
3aCTOCYBAaHHSAM BU3HAUEHUX 3aXO0/1B 3 MiABUILIEHHS €Heproe(h)eKTUBHOCTI;

- PO3PaxXyHOK JHUCKOHTOBAHMX 3arajbHUX BUTPAT MPOTATOM PO3PaXyHKOBOTO CTPOKY
CITy»0u OYiBIIL.

2. ExoHoMiuHa JOUIMBHICTH PI3HUX PIBHIB MiHIMATbHUX BUMOT 10 EHEPreTUYHOL
edeKTUBHOCTI Oy/iBelb OIIHIOETHCS MUISIXOM OOYMCICHHS BHUTpPAT Ha 3aXOAM 3 MiJBUIICHHS
eHeproe(eKTUBHOCTI MPOTATOM PO3PAaXYHKOBOT'O CTPOKY CITYOU OyiBIIi.

3.  EKOHOMIYHO JOLUIBHUN pIBEHb €HEProe()eKTUBHOCTI BCTAHOBIIOETHCS 32
pe3ysibTaTaMH aHali3y BUTPAT 1 BUTOJ 32 YMOBM IEPEBUILEHHS PIBHSA BUIOJl HAJ PIBHEM BUTpAT.
ExoHOMIYHA JOUUIBHICT PI3HUX PIBHIB MiHIMAIbHUX BHUMOT JI0 €HEpreTM4Hoi e(eKTUBHOCTI
OyIiBeJIb OINIHIOETHCS MUISIXOM OOYMCJICHHS 3arajlbHUX BUTPAT HAa 3aX0JWd 3 ITiIBHINCHHS
eHeproe(peKTUBHOCTI MPOTITOM PO3PAXYHKOBOTO CTPOKY CIyXOu OymiBIi.

Pi3HMIST MK piBHEM MIiHIMaJIbHUX BUMOT JO €HEpProe@eKTUBHOCTI Ta EKOHOMIYHO
JOLITFHUM PIBHEM MOXKE CTAHOBHUTH He OinbIie Hix Ha 15 %.

4. Ilin yac BH3HAUEHHS EKOHOMIYHO JIOIIUIBHOTO PIBHSA €HepProeeKTUBHOCTI
BPaxXOBYIOThCS:

- PO3paxyHKOBHH CTPOK CITy>KOW Oy/1iBIIi Ta/a0o 11 eeMeHTa;

- BUTPATH HA €HEPTOHOCIT, MPOIYKI[iI0, CUCTEMH;

- JUHaMIKa I[IH Ha EHepProHOoCii Jid TUIaHyBaHHS BUTpaT Ha TAjJUuBO, IO
BUKOPHUCTOBYETHCS JUIsl EHEPTOMOCTaYaHHsI B Oy TiBII1.
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KOPIIOPATHBHA COUIAJIBHA BIATIOBIIAJIBHICTD K OCHOBA I1IOBY IOBU
«3EJIEHOI EKOHOMIKW»

II. Camira
KuiBchkuii HallioHadbHUM yHIBEpCUTET OYAIBHUITBA Ta apXITEKTypHu sapiga92 @ukr.net

ITepexin VYkpaiHM Ha OUIIX CTAJIOr0 EKOHOMIYHOTO PO3BHUTKY, 1ii 1HTErpamis 10
€BPOTEHUCHKOTO 1 CBITOBOTO CHIBTOBAPHCTBA BHUMArarOTh 3alpOBAPKEHHS CYYaCHHMX IPAKTHK
B3a€MOJIIi JepKaBH Ta OI3HECY, a TakoK Oi3Hecy 1 CyCHiIbCTBa, SKI O JTO3BOJWIM TMOCHJIUTH
B3a€MHY BIJMOBIJAIBHICTh YCIX YYaCHUKIB TPOMAJCHKOTO IKHUTTS, CTBOPUTH YMOBH JUIs
MOAAJIBIIIOTO CTA0LTHFHOTO PO3BUTKY JIEPXKABHU 1 CYCHIbCTBA.

CborosHi y €KOHOMIYHO PO3BHHYTHX JEp)KaBax CBITy HaOylla TMOIMIMPEHHS KOHIICTIIis
«KOPIIOPaTUBHOI coliaibHOI BianmoBiganpHOCT» (KCB), mig sikor0 po3yMiIOTh «KOHIICIIIiIO, 3T1IHO
3 SIKOI0 KOMITaHii IHTeTPyIOTh COLIabHI Ta €KOJIOTIYHI TUTAHHS y CBOIO KOMEPUIWHY IisIbHICTH Ta
y IX B3a€EMOJiI0 13 3alliKaBICHHMMH CTOpOHaMH Ha A00poBUIBHIN ocHOBi». Tobro KCB e
JTOOpPOBUIBHOIO [TiSUTBHICTIO KOMITaHI TMPUBAaTHOTO Ta JEPKABHOTO CEKTOPIB, CIPSIMOBAHOKO Ha
JOTPUMAaHHS BUCOKHX CTAHAAPTIB MisUTBHOCTI, COMIaJbHUX CTAaHIAPTIB, MiHIMI3allil0 IIKiIJIHUBOTO
BIUIMBY Ha HAaBKOJHIIHE CEpPEIOBHUINE, 3 METOI BHUPIBHIOBAHHS ICHYIOUMX EKOHOMIYHHX 1
COLIIaTbHUX AMCIPOIIOPIIii, CTBOPEHHS TOBIPIMBUX B3aEMOBIIHOCHH MIX Oi13HECOM, CYCHLIECTBOM
Ta JIEP’KaBOIO.

KopnoparuBHa coriagpHa BiJIOBIIAIBHICTh, Ha CHOTOJIHI, € HEOOXIAHOK CKJIaJI0BOIO
TisUTbHOCTI Oi3HECOBHX CTPYKTYyp Ta oprasizamii. Cepen YCHIIIHUX TNPAKTHK € JOCBIA TaKHX
npoBinHUX OynaiBenbHUX KoMmMaHii, sk KuiBmicbkOya, TMM, Anbric-xonaunr. HallakTUBHIIIMMU
y 1iil cdepi €, HacamIiepe1, IPeACTaBHUIITBA IHO3EMHUX KOMITaHiH, sIKi MEPEHOCATh Ha YKpaiHChKe
MIAIPYHTSI CydacHl CBITOBI MPaKTUKU, MPUHIUNHN 1 CTaHAAPTH, a TAKOX HAWOLIBINI yKpaiHCHKi
i APHEMCTBA.

KopnoparuHa comianbHa BignoBiganpHICTh (mami KCB) — moOpoBiuibHa iHiIiaTHBa
BJIaCHHWKa KoMmIaHii a00 3aCHOBHMKIB OpraHizaiii 3 po3poOku 1 peaizallii MeBHUX COIlaJbHO-
CHpPSIMOBaHUX, HEMPUOYTKOBUX 3aXO0/IiB, III0 MAIOTh HA METI SIKICHE MOKPAIIEHHS 30BHIIIHBOTO IS
KOMITaHii ab0 opraHizallii cepe10BHUIIa.

KopnoparuBHa cotiaibHO-eKOHOMIYHA BiJMOBIAANBHICTS MOXJIMBA 32 YMOBH JOCSATHEHHS
CTIMIKOTO PO3BUTKY KOMIaHIH, 10 BIAMOBIJAE iX JOBIOCTPOKOBUM IHTEpECaM, CIIPUSIE JOCATHEHHIO
COLIIAIBHOTO ~ MHUpY, Oe3neku, Onaromonyyus TpoMajsiH, 30€peKeHHIO HaBKOJIUIIHBOTO
CepeIOBUINA, TOTPHMAHHIO TIPaB JIFOIUHH.

VY mmupokomy po3yminHi KCB Moxke OyTu mpeacTaBieHa sk cucTeMa IIHHOCTEH, 3aX0/iB 1
MpOLECIB, [0 MaloTh Ha METI MOIIMPEHHS MO3UTHUBHOTO BIUIMBY MAISUIBHOCTI KOMIIAHIi B
eKOHOMIUHIH, eKOJIOT14HIH}, colianbHIl cepax Ak ycepeauHi opraHizallii, Tak 1 B HABKOJUIIHbOMY
CEPEIOBHIIII.

IcHyroui po30KHOCTI y TIyMadyeHHI i€l KOPHOPATUBHOI COLIabHO-€KOHOMIUHOL
BI/IMOBIIAJILHOCTI BiOOpaKeH1 y BENHKIM KUIBKOCTI HayKOBHUX MIAXOIIB IIOJO CYTI Ta 3HAYEHHS
COLIAJIbHOT BiIMOBIIANBHOCTI MiATIPHEMCTBA, SIK1 OMTOBHIOIOTH 200 3alepeuyioTh O/IHA OJIHY.

Tak, «3emena kHura» y cdepi comianpHOI BIANMOBiNaIbHOCTI, BU3Hauae KCB sk
«KOHIIETIi0, B PaMKax sIKOi KOMITaHii Ha JOOPOBLIbHINA OCHOBI IHTETPYIOTh COLIAIBHY 1 €KOJIOTIUHY
MOJIITUKY B Oi3Hec omeparuii 1 IX B3a€MOBIJIHOIICHHS 31 BCIM KPYroM, MOB'SI3aHUX 3 KOMIIAHIEIO
opranizamiii i mrogei». Takuil MiAXil CHOTOAHI NMPUMHATHN OUTBIIICTIO KpaiH €BPOMEHCHKOTro
COI03Yy.

BignosigHo no ['mo6ansHoro JoroBopy OOH, ronoBaumu npunanunamu KCB e:

1) Oi3Hec Mae MIATPUMYBAaTH Ta TMOBaXaTW MPUHIMIM 3aXUCTy NpaB JIIOJIUHH,
IIPOTOJIOIIEHUX Ha MIXKHAPOJHOMY PiBHI,

2)  TepeKOHYBATHCH, IO BIACHA AISUTLHICTD HE CIIPHYUHSIE TOPYIICHHS TIPaB JIFOINHH;
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3) miaTpuMyBaTH CBOOOIY acomiaiiid, BU3HAIOYHM MPaBO HA YKJIAJAaHHS KOJEKTHBHHUX
yTox;

4)  BHUKOpiHIOBaTH BCi ()OPM MPUMYCOBOI Ta 000B’SI3KOBOI Ipaili;

5) CIIPHUATH 3a00POHI TUTSYOT Mpalii;

6)  emimMiHyBaTH TUCKpHUMIHAIIO Y cepi 3aliHATOCTI,

7) MIATPUMYBAaTH Ta PO3BUBATH NPEBEHTUBHHUM TIAXiJA 10 BHpPIMIEHHS IIpoOiIemM
€KOJIOTT;

8)  3milicHIOBaTH IHII1aTHUBHY, CIIpsIMOBaHI1 Ha [T ABUAIIECHHS €KOJIOTTYHOT
BIAIIOBIIAIBHOCTI;

9)  crnpusATH PO3BUTKY Ta MOIIMPEHHIO €KOJIOTIYHO «IPYXHKHIX» TEXHOJIOT1H;

10) mporupmisitu  Oyab-skuM  (opMaMm  KOpymiii, BKIOYAIOYH 3AUPHHULTBO  Ta
XaOapHHUIITBO.

Mixnapogauii cranaapT [SO «KepiBHUIITBO 3 comiayibHOI BiJMOBIZAIBHOCTI», BH3HAYAE
KCB sx BignmoBiganpHICTh OpraHizarii 3a BIUIMB ii pillICHb Ta A1 Ha CYCHIJIbCTBO, HABKOJHIITHE
CepeIOBUILE IUIIXOM IPO30poi Ta €THYHOI MOBENIHKM SKa CIPUSE CTAIOMY PO3BUTKY, y T.U.
3I0pOB’10 Ta M0OpoOyTy CYCHIJIbCTBA, BPAaXOBYE€ OYIKYBaHHS 3allIKaBICHUX CTOPiH, BiJNOBiAae
YMHHOMY 3aKOHOJABCTBY Ta MDXKHAPOJHHM HOPMaM IOBEIIHKHM, & TAKOXK IHTErpOBaHa y MisJIbHICTh
opraizaiiii i IpakTUKYEThCS Y 11 BITHOCHHAX.

3rizno 3 minxomom CBitoBoi Pamm Kommaniii 31 Cramoro Po3BuTKy, KopropaTHBHA
COIIaIbHO-€KOHOMIYHA  BIiAMOBIJAJIBHICTE — 1€ JIOBITOCTPOKOBE 3000B’SI3aHHSI  KOMITaHIH
MOBOAMTHUCS €THYHO Ta CIIPUITH €KOHOMIYHOMY PO3BUTKY, OJTHOYACHO MOKPAIIYIOUH SIKICTh KUTTS
MPAIiBHUKIB T4 OTOYYIOYOTO CYCIIILCTBA.

I1. Ipykep BUCYHYB iI€t0 CyMiCHUIITBA MPUOYTKOBOCTI Ta BIAMOBIAAIBHOCTI. [es momsrae
B TOMy, MmO Oi3Hec 3000B’s3aHUIl «KOHBEPTYBaTH» COI[iaJIbHY BiJANOBIJAJIbHICT B HOBI
MOXIHMBOCTI. Moro oGpasHe BHCIIOBIIOBAHHS «IPHOOPKATH JPAKOHA» O3HAYAE IEPETBOPECHHS
coliaabHUX Mpo0JIeM B €KOHOMIYHI MOKIIMBOCTI Ta €EKOHOMIUHY BUTOY, Y BUPOOHUYI MOTY>KHOCTI,
KOMIIETEHTHICTh TIEPCOHAITY, 3MIIIHEHHSI KOHKYPEHTOCTIPOMOYKHUX MO3HUIIIMH.

OCHOBHI HampsMHU pETyJIIOBaHHA Ta MNPAKTUYHOI peanti3alii CUCTEMH KOPHOPATUBHOL
COLIIAJIbHOI BIANOBIJAIBHOCTI 3 OOKY JIep>KaBH BKIHOYAIOTh:

- CTBOPEHHS JUIsl MIANPUEMCTB CIPHUATIMBUX YMOB IIOAO BIATBOPEHHS 1 PO3BUTKY
JIIOJICBKOTO KalliTaly, HacaMIepe, TaJaHTIB IpalliBHUKIB KOMIaHIT Ta iX MIATPUMKY;

- CTBOPEHHS JJIS MIAMPUEMCTB CHPUATIMBUX YMOB IIO0 iHBECTYBaHHS B COLIaJIbHO-
€KOHOMIYHUI PO3BUTOK;

- CTUMYJIIOBaHHS IHINIATHBM B O0JacTi COIMIalbHUX BHUMOT, €KOJOTIYHOTO
OyI1BHUIITBA, CTUMYJIIOBAaHHS Ta PO3BUTKY;

- PO3BHUTOK COLIiaJIbHOTO MAPTHEPCTBA IIJISIXOM CTUMYIIOBAHHA 1 MIATPUMKHU MPOrpam
MIJBUIIEHHS O0€3MeKu 1 AKOCTI MPOAYKIii, aKTUBI3allli IPUPOTOOXOPOHHOT AISUIBHOCTI Ta 3aXO0/IB 3
pecypco30epekeHHs;

- 3a0XOYEHHS  BIANOBIJAIBHOI MOBEAIHKM  KOpIOpalid y CYCHUIbCTBI, HE
MO3MIII0HYBaHHS KOpHopallii B 04ax rpoMa/ICbKOCTI K BiANOBIAAIBHOIO Cy0’ €KTa TPOMAASIHCBKOTO
CYCHIJIbCTBA, i€ i OTPUMaHHS IMOaTKOBUX 3HMKOK, ITUTBT TOIIO;

- 3a0be3neueHHs] OE3yMOBHOTO JIOTPUMAaHHS MIANPUEMCTBAMH HOPM  YHMHHOTO
3aKOHOJIaBCTBA Ta Trally3e¢BUX CTaHAPTIB;

- 3aJy4eHHs MIANPUEMCTB 1 OpraHi3uid 10 peaii3amii perioHaJibHUX COLIaJIbHUX
porpaM, y T.4. COLIaJIbHOTO MiMPUEMHHULITBA;

- aKTUBI3aIlis Ta 3a0XOYEHHS y4YacTi Kopropallii y OnaromiifHMx 3axojax Ta IHIIUX
nporpamMax J100pOYMHHOCTI.

dopMaMu KOPIIOPATUBHOI COIabHOI BIAMOBINANBHOCTI MOXYTh OyTH OJaroJifHICTb,
peaizaiii mporpam II0J0 COLIAJBHOTO, €KOHOMIYHOTO 1 €KOJIOTIYHOTO PO3BUTKY 3alliKaBIECHUX
CTOPIH, a TAKOXX POTPaMHU MiKIyBaHHS MPO €KOJIOTIIO:

- BUKOPHUCTAHHS cepTU(PIKOBAaHMX OyIBEIbHUX MaTepiajiB;

177



- BUKOPUCTaHHSA «3€JEHUX» TEXHOJOTid mNpu poOOTI 3 TPYHTOM, NPUPOIHUMHU
JoKepenaMy BOAM Ha OyAiBeTbHUX MaiJaHuYMKaX;

- JOTPUMaHHS COLIaIbHUX HOPM OY/IiIBHULITBA B HACEJIIEHUX MyHKTAaX;

- BHUKOPHCTAHHS  €HEpPro30epiralounmx Ta  pecypco30Oepiralounx  TEXHOJOTIH,
JTOTPUMAHHS MPUHLUIIB «3€JEHOT» EKOHOMIKH.

BPAXYBAHH HOPMATHUBHUX BUMOI' 10 3ABE3IIEYHEHHA EHEPI'OE®EKTHUBHOCTI
TP ITPOEKTYBAHHI XXUTJIOBUX bY IMHKIB

0.0. demunosal, H.I. Hikorocsan?, €.B. Hoak?
SKuiBchkuii HalioHanbHUi yHiBepCUTET OYIiBHUIITBA Ta apXiTEKTYpH

Peamnizamist Oyap-SKOTO 1HBECTHLIHHO-OYAIBENTFHOTO MPOEKTY 3IIHCHIOETHCS Y AEKIIbKa
CTaJliif, a caMe: MPOEKTYBaHHs, OyIIBHUIITBO, EKCIUTyaTallisl 00’ €KTY, a OTXKe 3aX0/IH 3 IMiIBUILICHHS
eHEeproeeKTUBHOCTI 00’€KTIB y OOOB’SI3KOBOMY MOPSAKY pEaNi3yIOThCSl M€ Ha MEepIINX IBOX
CTalifX, a MATPUMYIOTECS Ha TpeTiit (puc.1).

Puc.1. HocaigoBHicTh Ta cTajii peaJizanii inBecTHHIHO-0y1IBEJBHOI0 IPOEKTY

3rinzno m. 4.6.1-4.6.3 3minu Nel JIBH A2.2-3:2014 «Cxnag Ta 3MiCT NPOEKTHOL
JOKYMeHTalii Ha OyIIBHMIITBO», AJii 00 €KTIB, KOMIUIEKCIB (Oya0B), IIO 3a KJIACOM HACIHiJKIB
(BizmoBinanbHOCTI) Hanexats a0 rpynu CCl, npoekTyBaHHs 311HCHIOETbCA B o11HY (cTazis PIT) abo
y nBi craxii (nepma ctaaist EIT abo TEP ta apyra - PII).

Jist 06’ €exTiB, KOMIUIEKCiB (Oy0B), 110 3a KJIaCOM HACIiJKIB (BiAMOBIAATLHOCTI) HAIEKATh
no rpynu 13 cepenHiMu Haciiakamu (CC2), 3a pilleHHSIM 3aMOBHUKA IPOEKTYBAHHS MOXKeE
snivicHioBatuca B 1Bi (cramis mpoekt (II) 1 cramis poboua gokymenTtarito (P)) a6o tpu cramii
(cramis EIT a6o TEO, cramis II, cramis P). Jlns 06’exTiB, komruiekciB (0ymoB), IO 3a KJIacoM
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HACJIJIKIB (BiMOBIAALHOCTI) HANEXaTh 0 rpynu 31 3HauHuMU Hachiakamu (CC3), mpoeKkTyBaHHS
BUKOHYeThes B Tpu ctamii (ctamis EIT abo TEO, cranis I1, cragis P). Ilpu kamitaipHOMY peMOHT1
00'€KTIB JIOMYCKA€ETHCS 3A1MCHIOBATH MPOCKTYBaHHA B OJHY cTafito - PIL.

3a BIAMOBIIHUM OOTPYHTYBaHHSIM 3aMOBHUK Ta TPOEKTYBAJbHUK MOXKYTh MPHUHHATH
Y3roJUKCHE PIIICHHS MO0 3MIHM KUTBKOCTI CTaaii abo cramiitHOocTi mpoektyBanus ([IBbH A2.2-
3:2014).

BaximBoro 3HaueHHS TpH NPOEKTyBaHHI HaOyBalOTh NHUTAHHS, IOB’S3aHl 3
BIIPOBA/KEHHSIM eHeproe()eKTUBHUX TEXHOJIOT1H Ta 00afHAHHS 32 HACTYITHUMH HAIPSIMKAMMU:
BIIPOBA/KECHHSI HOBHX €HEPro30epiratoynx TEXHOIOT1i Ta 00IaiHaHHS,

YIOCKOHAJIEHHS ICHYIOUHX TEXHOJIOTiH Ta 00JIaJHaHHS;

CKOPOYEHHS BTpaT €HEPrOpeCypcCiB;

MiJBUIICHHS SIKOCTI NMPOJYKIii, BJOCKOHAJCHHS Ta CKOPOUYEHHS BTpaT CHUPOBUHU Ta
Mmarepiais;

- 3aMiIIeHHS 1 BUOIp HaWOLIBII €()EKTUBHUX CHEPTOHOCITB.

3rigno 3miau Ne 1 mo JIBH B.2.6-31:2006, siki Bctynunu B aito 3 1 jgumasa 2013 poky,
BCTAQHOBJICHI HOPMAaTHBHI MaKCHMallbHI TEIJIOBI BUTPATH JKUTIOBUX 1 T'POMAJCHKHX OyIHWHKIB
(Emax). HopmatuBHi MakCHMalbHI TEIUIOBI BUTpPATH JKUTJIOBUX 1 TPOMAJCHKUX OYAMHKIB
BCTaHOBIIIOIOTHCS 3aJIS)KHO BiJl MPU3HAUYEHHS OyIUHKY, Or0 MOBEPXOBOCTI Ta TEMIIEPATYPHOT 30HU
eKcIuTyaTarii Oy IMHKY.

[TuToMi TETJIOBUTPATH HA OMAJCHHS OYAMHKIB pO3PaxyHKOBI a00 (akTU4HI MOBUHHI OyTH
MEHII 332 MaKCUMAJIBHO JOMYCTUME 3HAYEHHS MUTOMUX TEIIOBUTPAT HA ONMAJICHHS OyJIUHKY 3a
OTATIOBATILHUI MEPiOoI.

Bukonanns 1iei yMOoBHM Juisi OYAMHKY, IO TIPOCKTYEThCS ab0 EKCIUTyaTyeThCs,
MepeBipsSeThCS HA MiICTaBl pe3yibTaTiB eKCIIepUMEHTaIbHUX BUpoOyBansb 3rigHo 3 JJCTY b B. 2.
2-21 ab0 3 BUKOPHUCTAHHSIM MaTE€MaTUYHUX MOJEJICH TEIUIOBOTO PeXUMYy OYIMHKY, a TaKOX 3a
pe3ynbTaTaMu po3paxyHkiB 3rigHo 3 noaatkoM H ta ICTY- H b A.2.2-5.

Ha ocHoBI pi3HHIII Y BIZICOTKaxX pPO3PaxyHKOBOTO a00 (DaKTHYHOTO 3HAYCHHS MUTOMHX
TEIUIOBUTPAT, BiJ] MAaKCHMaJbHO JOMYCTUMOTO 3HAYEHHS BCTAHOBIIOIOTHCS KIIACH E€HEPreTUYHOI
edextuBHOCTI OynuHky A, B, C,D, E, F (Tabmus 1).

Tabnuys 1
Kaacudikanisi 0y1uHKIB 32 eHEPreTHYHOI0 e)eKTHBHICTIO
Pisauns B %  pospaxyHkoBoro  abdo  (GaKTHUYHOIO
Kuiacu eHeprernyHoi  [3Ha4YeHHS NHTOMHX TeEIUIOBHTPAT, Oy A, Bil MaKCHMAaJIbHO
epeKTUBHOCTI OyIMHKY |[1omycTUMOro 3HadyeHns, Emax, [(q0y a1 - Emax)/ Emax,].100 %

A Minyc 50 Ta meH1e

B Bin minyc 49 no minyc 10
C Big minyc 9 10 0

D Bixg 1 no 25

E Bixg 26 no 75

F

76 Ta OinbIIE

Haiiripmmii kiac eHepretTnuHoi epexTuBHOCTI OyauHKY F, a BiAMOBIIHO A XapaKTepusye
OyAMHKM 3 HaWKpalluMH MOKa3HUKamH. Jlas HoBoro OyIiBHUITBA KJjac €HEPreTU4HOI
e eKTUBHOCTI Oy/IMHKY OBHHEH OyTu He Hikye C.

HeoOxinuuii kimac eHepreTMyHOi e(pEeKTUBHOCTI OyIUMHKY 3aJa€TbCs y 3aBJaHHI Ha
MIPOEKTYBaHHS 1 MIATBEPIUKYEThCS €HEPTETUYHHM IMAcropToM OynuHKy. EHepreTwdynmii macmopt
OyIMHKY € CTPYKTypHUM eJleMEeHTOM po3auty «EHeproedekTuBHICTE» y CKIaJi HPOEKTHOI
TOKyMeHTarii 00’ekTiB. Bumorm 1m0 ckiamy, BuUKIaiAeHHS Ta OQGOPMICHHS  PO3ILTY
«EHeproeeKTUBHICTb» NPHU MPOEKTYBaHHI XUTIOBUX Ta I'POMAJACHKUX OYAMHKIB BHUKJIAJICHI B
JCTY b A. 2.2-8:2010.
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Lleit cTaHmapT 3acTOCOBYIOTH IOpUAMYHI Ta (Pi3MuHI 0COOM — CyO’€KTH TOCIOAAPCHKOI
JUSTTEHOCTI HE3aJIeKHO BiJl (OPM BIIACHOCTI, SIKi 31MCHIOIOTH MPOSKTYBAHHS HOBOTO OY/IIBHHUIITBA,
PEKOHCTPYKIIii, KaIliTAJIbHOTO PEMOHTY, €HEPreTUYHOI MacrmopTu3amii OyIuHKIB, PH BU3HAYCHHI
KJIacy €HepreTuyHoi e(heKTUBHOCTI OYAMHKY.

METOAN KOHTPOJIIHT'Y AISJIBHOCTI HIAITPUEMCTBA BY IIBHULITBA
€.0. Hazapos

KuiBcbkuii HalioHAJILHUH YHIBEpCUTET OYAIBHULITBA 1 apXITEKTYpH
zhenya.nazarov.1995 @gmail.com

Ha cyyacHoMy erari comiaJibHO-€KOHOMIYHUN PO3BUTOK YKpaiHU HEPO3PUBHO TOB'SI3aHUN
3 peopMyBaHHSIM MPOMHCIIOBOCTI.

CkJ1aIoBOI0  YaCTHHOIO Mpo0sieMH e(QEeKTUBHOCTI JaHOI Traily3l B KOHKYPEHTHOMY
CepEe/IOBUILI € OI[iHKa EKOHOMIYHOTO CTaHy IMiANPHEMCTB OyIiBHUITBA Yy MaiOyTHBOMY JUIS
BHU3HAUEHHS NUIAXIB iX po3BUTKy. Lliif mpoOnemi B OCTaHHI pOKM NPUIUISETbCA 3HAYHA yBara B
HAYKOBIH JIiTEpaTypi, K B YKpaiHi, Tak i 3a ii Mexxamu.

[TpoBeneHi nOCTiAKEeHHS CBiAYaTh, IO KOHTPOJIHT — 1€ BUJ YNPaBIiHCHKOI iSIBHOCTI,
SAKHI Tependadae CIIOCTEPEKEHHS 3a CTAHOM, IapaMeTpaMH Ta XapaKTEPUCTHKAMU IEBHOTO
o0’ekta 3 MeTow (opmyBaHHs iHopMaliiiHOI 0a3u MO0 HOro MOBEAIHKH Ta NPUHHATTS
OOIPYHTOBAaHMX YIPABIIHCHKUX pilleHb. BakauBUM € BUOIp Miama3oHy KOHTPOJIHTY, OCKITBKH
HaeTbest mpo OOMEXEHUN Yy 4aci mepiojl, sIKUH PO3TIsSAaroTh Y MOTOYHIN MIomuHI (TOAUHH, JHI,
THKHI, JI€KaIU TOMIO). AJDKe, SIKIIO HIEThCS PO BiJICTEKEHHS TapaMeTpiB MEBHOTO 00’ €KkTa 3a 3—5
POKIB Y pETPOCIIEKTHUBI, 3A1HCHIOETHCS PETPOCHIEKTUBHA J1arHOCTHKA, @ HE KOHTPOJIIHT.

Mo>xHa BUOKPEMHUTH KIIFOYOBI XapaKTEPUCTHKH KOHTPOJIIHTY, a caMe:
00MEKEeHICTh LI0JI0 MEePioy 3A1MCHEHHS,

MOTOYHE CIIPSIMYBaHHS;
TUSITTEHICHUM XapakTep;
Mepi0IMYHICTh BUKOHAHHS,
1H(popMaliiiHa HAIIEHICTh TOILO.

[pyHTYIOUMCh HAa LUX XapaKTEPUCTHKAX, MOKHA CTBEPDKYBAaTH, WIO KOHTPOJIHI €
CKJIaJIOBOIO (DYHKIIIi MEHEPKMEHTY, aje aKLEHT 3po0JIEHO Ha MMOTOYHE KOHTPOJIIOBAHHS B CUCTEMI
MEHE/DKMEHTY MiIIpUEMCTBa OyaiBHUITBA. KIilacCHUHO cHCTEMY MOTOYHOTO KOHTPOJIOBAHHS
PO3TIAAIOTh K CYKYIHICTh CKIAIOBHUX €JIeMEHTIB (00’ €KTH, cy0’ €KTH, MPOIEC, IIili, MPUHIIUIIH,
3aco0M Ta METOJM, METOJIUKH, CTAaHAAPTH, HOPMU Ta HOPMATUBHU, KpUTeEpIi), 1110, B3AEMOJIIIOUN Ta
JIOTIOBHIOIOYM OJIMH OJTHOTO, (YHKIIOHYIOTh SIK €uHe 1iie [1].

Buxoasiuu 3 cydyacHOi KOHIIENIIT KOHTPOJIIHTY peajtizaiist (yHKIIM KOHTPOJIIHTY NOB'sI3aHa
3 BHUKOPHCTaHHSIM Horo wmeroaiB (iHCTpyMeHTiB). J[is 3a0e3nedyeHHs IOCTaB JIEHUX LIl
YIPaBIiHHS CTIKUM PO3BUTKOM Ha BIATOBIJHUX 1€papXiYHUX PIBHSX JOLUILHO BUKOPHCTOBYBATH
TaKi METOJIM KOHTPOJIIHTY: cTpareriunuii pisenb — SWOT anani3, PEST anani3, ¢pyHkuionanbsHo-
BapTICHUM aHaii3, aHalli3 KOHKYPEHTHHUX IepeBar, NopTdenbHUIM aHami3, aHaji3 CTPaTeridyHoro
MO3MIIIOHYBaHHS, aHali3 cleHapiiB;, omnepaTuBHHi piBeHb — GAPanani3, noprdomioananis,
cucrteMa 30aJaHCOBAaHUX TTOKA3HUKIB, OropkeTyBanHsA, ABCanani3 Ta iH.

OyHKIIT Ta METOAM € HEBIA'€EMHOI0 CKJIAJOBOI METOJUYHOTO i1HCTPYMEHTApito
KOHTPOJIHTY, SIKUHM, OKPIM Ha3BaHMUX €JIEMEHTIB, MICTUTh ()YHKI[IOHAJbHI MIJCUCTEMH KOHTPOJIIHTY
(nnanyBaHHs, OOJIK, aHaNi3, KOHTPOJb Ta iH(poOpMmauiliHe 3a0e3neueHHs), KOHIenii (HayKoBUi
0a3uc)  TAmpUHIMIN  KOHTPOJIHTY  (QJanTUBHOCTI, CaMOOpraHi3ailii,fiIeCpSIMOBAHOCTI,
CHHEPreTHYHOCTI,  CTpaTeriuHoi  OpieHTalii, = eKOHOMIYHOCTi,  BHIIEpE/PKyBaJbHOI  Aii,
MEePCIEeKTUBHOCTI Ta 1H.).
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HactynHuM BaxiIMBHM €TanmoM € KOHKpeTH3alis 00 €KTiB KOHTpOJIHTY. Sk 3a3HadeHo
BHIIIE, JIJII OTPUMAaHHS IMOBHIMIOI 1H(GOpMAIIii Tpo 00’ €KT IOIIBLHO AeTali3yBaTH iH(poOpMaIlio 3a
chepamu, oTKEe, W OO’€KTH TaKOX JOUUIPHO BUAUIATH BIiINOBIIHO A0 cdep AisLIBHOCTI
mignpuemctBa. O0’€KTaMH KOHTPOJIIHTY €: MaTepialbHO-TeXHIUHE 3a0e3IeueHHs, BUPOOHHUIITBO,
(iHaHCH, MAPKETHHT Ta MPOIYKIIisl.

IIpu BHOOpPI METOMIB Ta IMOKAa3HUKIB KOHTPOJIHTY HEOOXIAHO BPaxOBYBaTH Taly3eBl
0COOJIMBOCTI MiJNPUEMCTBA, HWOTO CTPATEriio, TOMY 10 (OpPMYBaHHS TPYHH IOKA3HUKIB CIIiJ
MIIXOMUTH 1HAMBIAYaTbHO. 3araJilbHUMH JUIsl 3IIMCHEHHS KOHTPOJIIHTY PI3HHX ITANPUEMCTB
Oy/IiBHULITBA MOXKYTh OyTH JIMILIE OKPEMi MiJXOAM Ta METOJH A0 Horo mpoBeaeHHs. KoHTpoumiHT €
HEBiJ’€MHMM €JIEMEHTOM IpPOLECY IMOTOYHOTO KOHTPOJIOBAHHs MIANPUEMCTB OyHiBHHULTBA. 3a
JOMIOMOTOI0 KOHTPOJIHTY Cy0’€KTH-KOHTPOJIEPU OTPUMYIOTH iH(OpMALi0 NMpPO MOTOYHHUN CTaH
I IKOHTPOJIBHUX 00’ €KTIB Ta HOTO 3MIHHU.

VY pe3ynpTari AOCHIIKEHHS Oyl0 y3arajlbHEHO TEOPETHYHI W NPAKTUYHI PE3yJIbTaTH
JOCIIJKEHb, MPUCBSIYEHUX NPoOIeMl KOHTPOJIIHTY, BUXOASYHU 3 LIbOTO MOKHA 3pOOUTH BUCHOBOK,
110 BC1 BOHH CBiT4aTh MPO HEOOX1IHICTh PO3BUTKY KOHTPOJIHTY 1 HOTO BIPOBAKEHHS B AISJIBHICTD
BITYM3HSAHUX HIiANPUEMCTB. 3alPONOHOBAHE BHU3HAYEHHS KOHTPOJIIHTY, SIK CY4acHOI KOHIEHLi
3a0e3neueHHs €PeKTUBHOTO YIPABIIHHSA, IHCTPYMEHTH, 10 BUKOHYIOTHCSI CUCTEMOIO KOHTPOJIIHTY,
a TaKoXX 3alpPONOHOBAHO PEKOMEHJAIlll, AKi J103BOJATh YIOCKOHAIUTU CUCTEMY KOHTPOJIHIY Ha
OyniBenbHUX minnmpuemcTBax. s 3a0e3rnedeHHs TOCTaBIEHUX IIJIEH B paMKax KOHTPOJIHTY
3allpONIOHOBAHO BUJUIATU CTPATEriYHUN Ta ONEpaTUBHUM KOHTPOIIHr. CTpaTeriyHuil KOHTPOJIHT
BUKOHYE pealizaniiHy (YHKIIO cTparerii — BiJ CTpaTETIYHOTO IUIAaHYBaHHS /IO CTPATEriyHOTO
ynpapiiHHsA. OCHOBHI 3aBJaHHS IpU I[bOMY — KOOpIMHALIS CTPATETiYHOTO IUIAaHYBaHHS Ta
KOHTPOJIIO, a TaKOXX HaJaHHSA iHQopmamii, Baromoi s NPUHAHATTSA CTPATETIYHUX pIlICHb.
OmnepaTUBHUN KOHTPOJIIHI CIpHUS€ MOTOYHOMY IUIAHYBAHHIO, IPH I[bOMY OCHOBHA yBara Mae
MPUIUIATUCS KOPOTKOCTPOKOBHM TpeHIaM, iH(OpMAIlis Mpo fKi BUpaKeHA y BUIJIIL TOXOJIB Ta
BUTpaT. YBara ONEpPaTMBHOIO KOHTPOJIIHIY 30CEpe/KEHa Ha BHYTPIIIHBOMY CEpeI0BUILI
MiANPUEMCTBA Ta CKOHIIGHTPOBAaHMKA Ha WOTO IMOTOYHIA AisUTbHOCTI. TakMM YHMHOM, OCHOBHE
NPU3HAYEHHS KOHTPOJIIHTY IOB'Si3aHE 3 OPIEHTALIE€I0 CUCTEMHU YIPaBIIHHA HiANPUEMCTBOM Ha
JIOCATHEHHS NOCTaBJIeHUX Lilyiel. BiH € CKJIagHOI0 CUCTEMOI0, EKOHOMIYHA CYTHICTh KO MOJISTa€E B
JMHAMIYHOMY TIpOLIeCi MEpPEeTBOPEHHS Ta IHTerpalii Ha SBHUX IHCTPYMEHTIB B €IUHY CHUCTEMY
OJIep’KaHHs, ONpAaIlOBaHHA 1H(oOpMalii 178 NpUNHHATTS Ha MOro OCHOB1 YHPaBIIHCHKHMX PIILIEHb,
OpIEHTOBaHMX Ha JOCSITHEHHsI BCIX 3aBJ/IaHb, 1110 CTOATH MepeJl MiAPUEMCTBOM.
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PEKOMEHJALIMH 110 HPUMEHEHNIO CTOUMOCTHBIX TIOKA3ATEJIEN
ITOMEHIEHWU PA3JIMYHOI'O ®YHKIIMOHAJIbHOI'O HASHAYEHIA

H.K. Camainb
benopycckuil HaMOHAIBHBIA TEXHUYECKUI YHUBEPCUTET nata-samal @ yandex.ru

@®opMHUpPOBaHUE CMETHOW CTOMMOCTH MHOIO()YHKIIMOHAJIBHBIX OOBEKTOB OTIMYAETCA
PSIOM TEXHHKO-DKOHOMHYECKHX OCOOEHHOCTEH, K KOTOPBIM OTHOCATCS: PA3JIMYHBIA YpOBEHb
MaTEepUaAIOEMKOCTH U TPYJOEMKOCTH CTPOUTENILCTBA IOMEIIEHUH Pa3Iu4yHOro (yHKIHOHAIBHOTO
HA3HAYEHUS, KOMIUICKTOBAHHE pA3JIMYHBIMU WH)XCHEPHBIMH CETSIMH ¥ KOMMYHHKAIMSIMHU,
muddepeHnpoBaHHble TPEOOBaHUS K OTAEIKE U HAIMYUIO MHKEHEPHOro 00opynoBaHus. JlaHHbIE
OCOOCHHOCTH  3aTPyIHSIOT  ONpEJEeNIeHMEe  CMETHOH  CTOMMOCTM  CTPOUTENbCTBA  HA
IPEJUHBECTULIMOHHON CTaJuy, KOIJla W3BECTHbI TOJBKO TpeOOBAaHUs 3aKa3uuka U 0a30BbIe
napameTpel 00BekTa. B 3TOM cinydae HEOOXOAMMBI METOJMKH ONPEICICHHUS CTOUMOCTH
CTPOUTENIbCTBA, KOTOpbIE o0ecreyar HeoO0XOAUMYI0 JOCTOBEPHOCTb pe3yJbTaToB, CKOPOCTb
pacyeToB W BO3MOXHOCTh HMPOPAOOTKM aJbTEPHATUBHBIX MPOEKTHBIX pemieHuid. CTPOUTENHCTBO
MHOIO()YHKIIMOHAJIBHBIX ~OOBEKTOB pelIaeT MHOTHE TIpPaJOCTPOUTENIbHBIE, aAPXUTEKTYpHO-
CTPOUTENIBHBIE U COIMAIbHO-3KOHOMUYECKHE 3a]1aui, OJHOU M3 KOTOPBIX SBIAETCS dPPEKTHBHOE
UCMOJb30BAHUE  3E€MEIBHOTO  y4yacTKa M JKOHOMHsS  3HepropecypcoB.  CoBpeMeHHbIE
MHOTO()YHKIIHOHAJIbHBIE OOBEKTHI TO3BOJSIOT MPHUOCTAHOBHTH 3KCTEHCHBHBIH POCT TOPOACKHX
TEPPUTOPUI U MTOBBICUTH 3((HEKTUBHOCTh UCII0JIb30BAHUSI TEPPUTOPUI.

Meroauka pacuera MOKa3aTeled CMETHOM CTOMMOCTH CTPOUTEIbCTBA IOMEIIECHHUN
pasNUYHOro (PyHKIMOHAJIBHOTO Ha3HAUeHHs U MeTOoAuKa (POPMUPOBAHHUS CMETHOW CTOMMOCTHU
CTPOUTEIbCTBA OOBEKTOB HA OCHOBAaHMM IIOKa3aTelel CMETHOW CTOMMOCTH CTpPOUTEIhCTBA
MOMEIICHUH pPa3IMYHOro (YHKIMOHAJIBHOIO Ha3HaueHus 3(Q(EKTUBHbl HAa paHHUX CTaTUAX
MpOpadOTKH TPOEKTOB MHOTO(PYHKIMOHAJIHHBIX OOBEKTOB B YCIOBHSX HEXBAaTKW HH(OpMAIUH,
MOTYT MCIIOJIb30BaThCs Ul OLIEHKUM M aHalINW3a HECKOJbKUX BapUaHTOB IPOEKTa ¢ MpopaboTKoOH
ATbTEPHATHBHBIX ()YHKIIMOHAIFHO-TUIAHUPOBOYHBIX PEIICHHIA.

[TpakTHyeckue pekoMeHAaluu o (POPMUPOBAHUIO CMETHON CTOMMOCTH CTPOUTENILCTBA HA
0a3e CTOMMOCTHBIX IIOKa3aTeNiell IMOMENMCHHH pPa3TUYHOr0 (DYHKIIMOHAIBHOTO Ha3HAYEHUS
3aKJII0YAIOTCA B CIIEAYIOIEM:

a) 10 UTOTaM WHBECTUIIMOHHOW CTa/INM peajH3alliy MPOeKTa, 00OCHOBAaHNE MHBECTHIIMN
[0 KOTOpPOMY OBLIO pacCyMTaHO C MPUMEHEHHEM CTOMMOCTHBIX IIOKa3aTelell MOMeleHni
pa3nuyHOro (YHKIMOHATIHHOTO HA3HAYCHHS, NpEAJaraeTcs MPUMEHSATh OKOHYATENIbHBIA pacdeT
CMETHOM CTOMMOCTH CTPOMTENbCTBA I MOIMOJHEHHs CHCTEMbl CTOMMOCTHBIX ITOKa3aTeneil
MOMENICHUH pa3INYHOr0 ()YHKIIMOHAFHOTO Ha3HAYCHHSI, HEOOXOIMMOW MHBECTOPAM M 3aKa3unKaM
(puc. 1);

0) mpenIoKeHHOE METOINYECKOE 00ecTIeYeHIE MOXKET ObITh PEaIN30BaHO B IPOIPAMMHOM
o0ecriedeHnn JIsi OIpeJleNIeHUs] CTOUMMOCTH CTPOUTENBCTBA MPH pa3paboTKe ICKU3a 00bEKTa Ha
0a3e TeXHOJIOTHUH WH(OPMAIIMOHHOTO MOACTHPOBAHNS 3[JaHNN;

B) IPUMEHEHUE B cepe OLIEHKHU 00BbEKTOB HEABMXMMOCTH (puC. 2);
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MHPOBAHHE CMETHOH CTOMMOCTH CTPOMTENBCTBA H it TeNIel CMETHOH CTOMMOCTH
Do 0BAHHE CMETHOH CTOMMOCTH CTPOUTENBCTBA Ha 0a3e I0Ka3aTeleil CMETHOH CTOMMOC [T —
CTPOMTENBCTBA IOMELIEHHUI PA3IMYHOTO ()yHKIMOHATBLHOTO HA3HAYEHUS e E
)
3 it =
] Tlpoekrro-cueTHas Meroxuka  (OPMHpOBaHHS ~ CMETHOM ) Lo g
2 JIOKyMeHTaLs ® CTOMMOCTH CTPOHMTENECTBA O0OBEKTOB Ha Obmme kod(pUIMEHTS QyHKIHOHATBHON  Eg
. . Q
3 Gase mokasaTeneil CMETHOH CTOMMOCTH XapaKTepUCTUKH s OLIEHKH MHBCCTUPOBAHUA o &
£ Z |o0bekTaMm @ A
5 E CTPOUTENECTBA  TIOMENICHHH  PasTHIHOTO APXUTEKTYPHO-IIAHUPOBOYHBIX PEIICHHH O6umas g %
T ® =
§‘ % (YHKIHOHATBHOTO Ha3HAYCHHS ©APAKTCPHCTHIS £5
3 [ I
=3 s &
= < -} S
g = Yy MouHocTh 22
o Q
2 % [asa HoKazaTelIeil Omnpenenenne  rabaputos 8 5
. 4
g & |cmernoit  crommocti ,|Cnvernas CTOMMOCTB| | 3/aiiHs, pasyepos g
5 E CTPOUTEIIHCTBA 'ICTpOﬂTeﬂbcTBa OTpaXAAOUIHX e s
£ 2 |nomemenmit A | KOHCTpYKIHit ] g%
2 g pasTHaHOro YKPYIHEHHBIX 00BeMOB ?_% ;;"
o 5 (yHKIHOHATEHOTO pator 1o MOHTaXY g £
2o HHKEHEPHBIX CHCTEM ApXHTEKTYpHO- o g
5 o |nasnaueHus P! 2 E
] TUIAHMPOBOUHas — = 5
<
L P KOHLEMIHS S
g5 &
o E . 5
E 8 P BIoJDKET IpoeKTa 5
=" g
g5 8
© = |Meromma  paciera PaspaGoTka sckn3a Bhisozte!
2 & |moxasatereii  cmerHoit oGheKTa
i
g & |cronmoct Turosbie
23 OCHOBHbIC TEXHHYECKHE
2 £ |cTpoHnTenscTBa APXHTEKTYPHO- ~
5] P Jckn3 00beKTa XapaKTepPUCTHKH
S (yHKIHOHATBHBIX IUIaHHPOBOYHBIC
2 . MPOEKTHPYEMOr0 3/{aHHsI
g TPYII OMEIEHHMIT PpeIeHms

Puc 1. Opranu3aniuoHHO-3KOHOMHYECKasi Mo/eJib (JOPMUPOBAHUS CTOMMOCTH CTPOUTEIHLCTBA
MHOT0()YHKIHOHAJBHBIX 00bEKTOB

| MeTo/1b! OLICHKH CTOMMOCTH 00BEKTOB OLIeHKH B PecriyOunuke Benapych |

—

| PBIHOYHBIE METOBI | |

1) CpaBHUTENBHBIN |

Wnble MeTOIBI |

Koaddpuunentsr u

lﬁ Basa onpeznesnenus
(WII1) UHOEKCHI

1) Unnexcubrit b
OLICHOYHOI CTOMMOCTH

2) banancoBoro
HaKOIIJICHHUS aKTUBOB

BanancoBasi cTouMoCTh
(ocTaTo4Hast CTOMMOCTb) 110 JAHHBIM
| Oyxydera

2) JIoXOaHBIiH |

3) 3aTpartHblit | 3) KagactpoBoii orieHKn

OcTaTo4Hasi CTOMMOCTb IO HUCXOIHBIM

3.1) CpaBHHUTEIBHOI | JIAHHBIM
CIMHULIB Pacuer
CTOHMOCTH OcraTo4Has CTOMMOCTb KaK Pa3HOCTh
3.2) Toctpoenus BOCCTAHOBJICHIA MEK/ly CTOMMOCTBIO BOCCTaHOBJICHUS
I CTORMOCTH WJIH CTOMMOCTBIO 3aMEIICHHS 1
3.3) Jlpyrue | SaMeIMICHIA (usngeckuM H3HOCOM

v !

| CTOUMOCTH BOCCTAHOBJICHUS WJIH CTOUMOCTD 3aMCIICHUS |

iCTommocthbie |1~~~ !
Unpexcer CMP : h |
nokasarend | |
TlepBonauanbHas i NI |
jmomenennit ! TIpornosusie
CTOUMOCTh

|Pa3iuaHOro | MHIeKCBI
HEJIBKUMBIX | | |
B —— ¢yskunoHans || lieH |
Yy Koadduunentsr |HOTO [k |
CmP iwasnaserms || _ .

Puc 2. HOpﬂ}]OK NPUMEHCHUA CTOUMOCTHBIX nokaszareJiei CTPOUTECILCTBA noMeIreHuin
Pa3InIHOT O (l)yHKIII/IOHaJ'IbHOFO Ha3HAYCHUA B OIICHKE HCABUKUMOCTH

I) IS0 KOHTPOJS 3a cOoOMofeHHEeM (YHKIIMOHAJIBHOIO 30HUPOBAHMS 3[aHUN C y4eTOM
yclioBui uHAaHCUpPOBaHUS (puc. 3).
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BbigeneHue MOMEIICHNMH, onpeneaeHiHe uX (YHKIMOHAIBHOTO HA3HAYCHUS H
UTOLIAN Hcnonb3yercs jus:

1. MpoBepKH 3CKH3HOIO peHIeHHsi 00beKTa Ha
CcO0TBEeTCTBHE (YHKIMOHAILHOMY HA3HAYEHHIO
BCEro 3/1aHUs M OTJAEJILHBIX ero YacTeii;

Pacuet ctoumocTu noMmereHuin

Pacuer CpETHEB3BEIIECHHOM CTOMMOCTH noMeneHuii OCHOBHOT'O PaccunrbiBaroTcs obmme KO3 DUIIEHTBI
— | pynkunonansHoro HasHaueHus (Pcpo). Pacuer cpemneil mromany momemeHuit (QyHKIMOHATLHON ~ XapaKTepPUCTUKH Ul TPYMI
OCHOBHOTO (pyHKIIMOHAIBHOTO Ha3Ha4YeHUSI (Scp.0.) [OMELIEHUHA [0  NPOEKTHPYEMOro OObeKTy st
CpaBHEHHMs C  JHala3oHaMH  3HAYeHHH 1O
P Pacuer  KOYGQHIMEHTA  COOTHOIICHHS CTOMMOCTH  MOMEIICHHS K COOTBETCTBYIOIMM TPYIIaM [OMCLICHHI THITOBBIX
CpPEe/IHEB3BEIICHHOW CTOMMOCTH MOMEIIEHHsI OCHOBHOTO HazHaueHHs (Ip;) 00BEKTOB.
2. ompeaejdeHdsi CTOMMOCTH  CTPOMTEJIbCTBA
—>| Pacuer KO3((ULEEHTa COOTHOLICHUS TUIOIIA/M IOMENICHHS K CPeHEeH MUIOMau 00beKTa HA MPEANPOEKTHOI CTaTuN.
— | momenieHus ocHoBHOro HazHaYeHH (Ig;) CTOMMOCTh ~ CTPOMTENbCTBA  PACCUMTBHIBACTCS B
- paspe3e (QyHKIMOHAIBHBIX TPYMI HOMELICHUH 110
_}z’la?lfeT obuero ko3pduunenta (yHKIMOHANBHON XapaKTEPUCTHKH IOMEIIEHHs Qopmyie: PITI; = Pepo X Scro. X Torm
0i): rae OIT; — CTOMMOCTb CTPOUTENBCTBA TPYMIIBI
loi=1Ipi X I; MOMEIIEHUH OJHOr0 Ha3HA4YEeHHs IPOEKTUPYEMOro
00BeKTa;
@ Tormi - obumit xoddpdumment GyHKIMOHATBEHOM

XapakKTCPUCTHKHA TPYIIIBI TIOMEUIeHU OOHOTO

Co30anue u 6edenue 0azvl 00wux KoIPPuyuenmos GYHKUUOHANbHOU
Ha3HaYeHHUS IIPOEKTHPYEMOTro 00bEKTa;

Xapakmepucmuku — Oas  2PYRR  NOMeu{eHul  00H020  HA3HAYEHUs, —
XapaKmepusylowux munoesle CpoumensHble peuienus

Puc 3. Ilopsaiok npuMeHeHUs1 CTOMMOCTHBIX MOKa3aTeJled CTPOUTEIbCTBA MOMeeHU i
Pa3IU4YHOr0 (PYHKIMOHAJIHLHOI0 HA3HAYEHHS B Pa3padoTKe apXUTEKTYPHO-IIJIAHMPOBOYHBIX
peleHui

CYYACHA AHAJIITUYHA TEXHOJIOT'TA AIMIHICTPYBAHHA AKTUBAMU
MHNIATIPUEMCTB-CTEMKXOJIZIEPIB HA TPYHTI VBM

O.10. basmyes
KuiBchkuii HallioHaIbHUM yHIBEpCUTET OYIIBHULITBA 1 apXITEKTypU

EdexTuBHICTh yNpaBiaiHHS XOJIUHTOM, SIKHH TPOBAAWTH [iSUIBHICTH 3a JEKUTbKOMa
O13Hec-HanpsMaMu, Maike MPsSMO 3aJIEKUTh B AIEBOCTI Ta Pe3yJbTaTUBHOCTI YIPABIiHHSA HUMH.
3a0e3neunTy Halle)KHE YINpaBliHHA Oi3HEC-HampsMaMH MO’KHA JIMIIE TOMAl, KOJIM MEHEIKMEHT
XOJITUHTY BOJIOJIIE€ JIOCTOBIPHOIO, CBOEYACHOI 1 J00pe CTPYKTYpPOBaHOIO 1H(OpMAIIIE 1010
JISUTBHOCTI 3a MMM HampsiMaMu. Hanatu menemxepam Taky iH(opmaliito Moria 6 HajaroaxeHa
CHUCTEMA YIPaABIIHCHKOTO OOIKY 1 3BITHOCTI. OqHAK 3a3BUYail MiJ Yac CTBOPEHHS TaKUX CHCTEM
aKIEHT POOUTHCS HA MOMJIMBICTh OOJIIKOBYBATH JAISJIBHICTD XOJNIUHTY SIK CYKYIMHOCTI FOPUIAMYHHUX
oci0, 3 sKuX BIH ckjanaeThcs. lle mpu3Beno 10 BUHMKHEHHS HEY3TO/DKEHOCTI MK YHMHHOIO
CHCTEMOIO  YNPAaBIIHCHKOIO OOJiKy 1 3BITHOCTI Ta HEOOXIJIHICTIO CTBOPEHHS CUCTEMHU
YIPaBIiHCBKOTO OOMIKY 1 3BITHOCTI, sika O 3a0e3meuyBasia MOTpeOy MEHEIKEpIB XOJIIUHTY B
IUTaHYBaHHI | OLHIN HOTo JisSUIBHOCTI M PI3HUMHU KyTaMu 30py, 1 30KpeMa 3a O13Hec-HallpsiMaMu.

Hapsiny 3 HasBHUMH akTHBaMH Ta MOTCHIIHHUMH MOXKJIMBOCTSIMH OJITHUM 3 €JICMCHTIB
IHTErPOBAaHOTI'0 KOMIUIEKCY CTBOPEHHS BapTOCTI MIANMPHUEMCTBA € (PAKTOPHU BILUIMBY, IO BKJIIOYAIOThH
CYKYIHICTh ()aKTOPIB I[IHOBOI'O ¥ HELIHOBOTO XapakTepy, MPSMOro il ornocepeaKoBaHOrO BILIUBY.
[TocuneHnHs: KOHKypeHTHOI OOpOTHOM BCE 4YacTillle BUMAarae BiJl MiAIPUEMCTBA JOCTIKEHHS W
ajanTarii J0 HEIiHOBUX (PaKTOpPiB, OCKUIBKK CamMe TaKi TeHEPYIOTh HaWOUIbIIE 3arpo3, 3aBUacHe
J1arHOCTYBAHHS SIKUX Ma€ Ha METi 3armo0iraHHs po3rOpTaHHIO KPU3K Ha MiJIPUEMCTBI, OJTHAK B TOH
Ke 4Yac Takl (PaKkTopw MICTATh y €001 KOMIUIEKC MOXKJIMBOCTEH, peamizaimisi SKUX J03BOJUTh
OTpPUMATH MIAIPYHTS AJS MPOBEJCHHS KIJIBKICHHUX 1 AKICHUX 3MiH BapTOCTI MiANPUEMCTBA Ta HOTO
KOHKYPEHTHOT TO3UIIIi Ha PUHKY.

[Tomanpini AOCHIMKEHHS TIOB’si3aHI 3 BIJHECEHHSIM OO €KTIB /10 OOOpPOTHUX UM
HeoOopoTHUX. L{uM 3ymMoBIieHa HEOOX1AHICTh MOAUTY pecypciB Ha OKpeMi KaTeropii, kUil moTpioeH
1uis 3a0e3MeYeHHs] BIANOBIIHOTO CHPUHHATTA arperoBaHoi iH(popMarlii, Ky NOBHHHI PO3yMITH ii
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KopuctyBadi. [lin ympaBimiHHSAM aKTHBaMHU SK BHUJOM IiSUIBHOCTI MEHEKMEHTY MiJIIpUEMCTBA
MPOTIOHYETHCSI BBAKATH 3aIJIAHOBAHI IIUIECTIPSIMOBaHI KOMITIEKCHI Aii MIAIPUEMCTBA 010 3MIHU
KO>KHOTO 3 €JIEMEHTIB Oi3HeCy aHOTO MiIMPUEMCTBA, peali3oBaHi, TOJIOBHUM YWHOM, Ha ICHYIOUii
MarepialbHO-TeXHIUHIA 0a3i, 10 CKiajacs Ha JaHOMY IiIMPHEMCTBI, BUKJIMKAHI PEAbHOIO YH
MOTEHIIHOI0 MOTPeO00 pPHUHKY (TIOMUTOM), 3yMOBJIEHI HAyKOBO-TEXHIYHHUM NPOTPECOM YU
CHeIiaJbHO TPOBEICHUMH HAyKOBUMH JOCIHIDKEHHSIMH, 1 CHpsIMOBaHI Ha Marepiajad, TOBapH
(MpoayKIif0, IO BUITYCKAETHCS), TEXHOJIOTIYHI MPOIECH, JOKYMEHTOO0Ir, iICHYyI0Uy OpraHi3amiiny
CTPYKTYPY, JKepejla CHpOBUHH 1 MaTepialiB, CTUIb 1 METOIU YNPABIIiHHSI, PUHKH 30yTy Ta iHIIE 3
Oy/b-SIKUM PE3yJIbTaTOM BTUICHHS 1X Y )KUTTSL.

HAYKOBO-TIPUKJIAJHI [IEPEAYMOBU AJATITALII MEHEJI)KMEHTY B BY JIBHULITBI
JO ISFC-CTAHIAPTIB

0.B. Iukuii!, T.M. Imenko?, T.B. CaBuyx?
KuiBchkuil HalionanpHuil yHiBepcHTeT OYIiBHULTBA 1 apXiTEKTypH

B ymoBax chOroJieHHs iCHy€ HEBIIKJIagHA MPaKTUYHA MOTpeda OHOBJICHHS OINEpaliiHOi
nisubHOCTI BUKOHaBLiB BMP 1 mepexomy A0 MexaHi3MiB MiIPSAHOTO OyIiBHUIITBA (IIPO
JIOLUTBHICTh IIHOTO TMEPEXOAY CBIAYUTH MO3UTHBHA €BPOIPAKTHKA OYyTIBHUIITBA). 3aJHINAETHCS
HEBIAMOBIAHUM 3pOCIAMM BHMOraM pUHKY ICHYIOUMH METOAMYHMM amapaT MOJEIOBAHHS
oprasizariii OyiBHHUIITBA.

JUis mpucTOCYBaHHS HAyKOBO-METOJUYHUX 1HCTPYMEHTIB OpraHi3aliifHO-TEXHOJIOTIYHOTO
MO/ICITFOBAHHS HAIIHHOCTI OyAIBHHUIITBA Cy9aCHUM BUMOTaM PHHKY, BpaXyBaHHsS B HHX HOBOI poui
OyIiBENbHUX MiJMPUEMCTB, CBOEYACHOI MPOTUAIl pusukaM mpu BukoHaHHI BMP Ta BHeceHHs
HEOOXiTHMX KOPEKTUBH B XiJ| 1X BHUKOHAHHS TPOTIOHYETHCS: HOBHH IHTETPAIBHUM ITOKA3HUK
OpraHi3aiiifHO-TeXHOJOT1YHOTO MOJIETIOBaHHS OyIIBHUIITBA, B IbOMY MTOKA3HUKY OLIIHIOIOTHCS TPU
rpynu GaxkTopiB - 11eHTU(IKATOPIB HANIHHOCTI, K1 TO3BOJISIFOTH OL[IHUTH:

- BIJTMIOBITHICTh MPOEKTHUX pillIeHb 3aJyMy Ta CTparerii iHBeCTOpa, pIBEHb iX
JIOCTOBIPHOCTI Ta JeTai3allii;

- (GyHKILIOHABHO-TEXHIYHY, 1H(QOpMaliiiHy Ta (iHaHCOBY T'OTOBHICTh IHBECTOpa Ta
KOMAaH/]I! TIPOEKTY JI0 HOTO BIPOBAKEHHS,

- MOPIBHSJIBHY KOHKYPEHTOCIIPOMOJKHICTh BHUKOHABLIB OyiBEIbHOTO MPOEKTY — SK
OCHOBY JI0JIep’KaHHSl OpraHi3alliiiHO-TEXHOJIOTIYHUX, BapTICHUX Ta 1H. MapaMeTpiB IMPOEKTY B
nporieci BukoHanHst bBMP.

OHOBJIEHHSI METOJIOJIOTTYHOT'O ®OPMATY TA IHCTPYMEHTAPIIO ITIJITOTOBKH
[TIPOEKTIB EHEPTOOLLA/THOT'O BYIIBHULITBA

I.C. IBaxHenko
KuiBcbkuii HallioHAJILHUH yHIBEpCUTET OYAIBHULITBA 1 apXITEKTYpH

B kpaimax €Bpocoro3y Ha0yBalOTh MOCTYIOBOTO PO3BUTKY I1HHOBaLiiHI Oy/iBesbHI
porpaMd Ta NpoeKTH 3a0yloBM MICBKMX palOHIB Ha 3acajax TakK 3aHoro «0iocdepHoro
CyMicHHIITBa». KIIOYOBMMHM CTpaTeriyHUMM JEeTepMiHaHTAMM TaKuUX MporpaM Ta TPOEKTIB
BH3HAYCHO:

- opranizaiisi Oy/liBHULITBA Ha MPUHIUIIOBO 1HHOBALIMHUX 3aCa/ax, U0 B MPIOPUTETI
CIpsIMOBaHI Ha (QopMyBaHHsS Oe3MedHoi (Ta CHPUATIMBOI A0 CaMOPO3BUTKY) KHUTTEIISIBHOCTI
JIIOIVHUY;
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- 3abe3neueHHs OanaHcy 6i0-, TEXHO-, coriocep ypabiHi30BaHUX TEPUTOPIii;

- YCHIITHE 3Ty9eHHS BJIaJy, IHCTUTYIIIHHUX YYaCHHKIB, OyIiBEIbHUX OpraHizamiil Ta
[UTBOBUX CIIOKHMBAYiB JI0 Opraizamii LUKIy «3alo4YaTKyBaHHS-1HBECTYBaHHSA-OYHiBHUIITBO-
eKcIuTyaTaris» 00’ €KTiB OyIiBHUIITBA, 0 KOM(DOPTHO IMIEMEHTYIOThCS 10 ICHYIOUOT €KOCUCTEMU
TepuTopiii 3a0y0BH (TapaMeTpHu SKOI B yMOBax €BpOCOIOY3y € 00’ €KTOM MiABHILIEHOI yBaru).

Opranizamis OyaiBHUIITBA Ha 3acanax 6iocdepocymicHocTi (BCB) € 3amopykoro ycrinrHoro
3alydeHHS I1HO3EMHHMX I1HBECTHLINH 10 OyaAiBenbHOI raimy3i KpaiHM Ta, OTXKE, CTpaTeriyHuM
MPIOPUTETOM TIOJIOJIAHHS KPH30BHX SIBHIN B Taimy3i. Peamizamiss mepcrekTuB OiochepocymicHOTO
OyIiBHUIITBA B KOHTEKCTI HOrO OpraHi3alii ralbMyeTbCsl BIICYTHICTIO HAJIC)KHUX METOJOJIOTIYHHUX,
HAYKOBO-TEOPETUYHHUX Ta MPUKIAAHUX PpO3poO0oK. Tomy CTBOpEHHs 1HCTpyMEHTapilo oprasizarii
OyIiBHUIITBA JJISI METOJOJIOTIYHOTO OOTPYHTYBAaHHA Ta NPUKIAJHOTO CYIPOBILY «IIPOEKTIB
OymiBHUIITBA Ha 3acamax OiocepocyMiCHOrO OYIIBHHMIITBA» € aKTYyaJIbHOK MPOOJIeMOI0, 0
notpedye BUPIIICHHS.

MeTtomonmoriuny OCHOBY iHCTpyMeHTapito opranizamii BCB ckmamae yHiBepcanbHa
METOJIOJIOTIYHA KOHIIEMIIiSl Ta METOJMKA OpraHi3aliifHO-TEXHOJOTIYHOTO PEeiHKUHIPHHTY HPOEKTIB
opranizanii OyniBHuITBa Ha 3acasiax bCh. Jlana koHuenis Hajae HAyKOBO OOTPYHTOBaHI 3acaau JUis
amanTamii  apXiTEeKTypHO-IUIAaHYBQJIBHHX,  pPO3PaXyHKOBO-KOHCTPYKTUBHHX,  OpraHi3aliifHoO-
TEXHOJIOTIYHUX pillleHb OYAIBETHHOrO MPOEKTY (BKIIOUAIOYM OLIHKY PiBHS OiocdepocymicHOCTI
BUKOPHCTOBYBAHHUX B MpoIIeCi OyIiBHUIITBA MaTepiaiiB Ta BUpoOiB) 10 BuMor BCh BIpooBxK BChOro
1HBECTHUIIHHO-OYA1BETLHOTO IIUKITY - BiJ 1HIIIALlli TPOEKTY A0 HOro BBEACHHS B Ji10 (200 JEMOHTaXY
Oynisii i cnopynu). HopmatnuBHO-MeTOIMUHY OCHOBY cTBOpeHOro iHcTpyMmeHTapito BCh ckmanarors
YHHHI HOPMAaTHBHI JTJOKYMEHTH YKpaiHHU B apXiTeKTypHO-OYIBeNbHIHN rany3i, MKHAPOIHI CTaHAAPTH
ISO Tta cywacHi HampalfoBaHHS TPOBITHUX 3apyODKHMX Ta BITYM3HSIHUX (axiBIIB IOJ0
6iocdepocymicHocTi y OymiBHUITBI. [IpomoHoBaHa B po0OOTI METOAUKO-TPUKIAIHA CHCTEMa
OLIIHIOBaHHS PiBHs OiocepocymicHOCTI 0a3yeThcsi Ha BU3HAYEHHI PEHTHHIOBOTO MOKAa3HHKA SIK
GyHKIIT 1HTErpajdbHOi CYKYIHICTI OILIHOK JIOCSTHEHHS I[E€BHUX pIBHIB BIANOBITHOCTI 3a
MPIOPUTETHUMHU HampsiMKamu (kareropisiMmu). KokHa kareropis mpejicTaBlieHa OKPEMOIO TPYIIOI0
KpUTepiiB — coeuudiuHuX BUMOT [0  apXITEeKTypHO-KOHCTPYKTUBHHMX  OpraHizaiiiHo-
TEXHOJIOTIYHMX, €KOJIOTIYHHUX Ta aIMIHICTPATUBHO-YIIPaBIIHCHKUX PIIIEHb IIPOEKTY.

OOrpyHTOBaHO 1 BIPOBA/PKEHO B NPAKTUKY OpraHizauii OyIiBHULTBA NIAPAIHUM
OyIIBHULTBOM METOJIOJIOTII0 Ta HAyKOBO-IPUKIAJHUN I1HCTpYMEHTapiil, skl Qopmasi30BaHO
MOB’SA3YIOTh TPUBAIICTh, PECYPCOEMHICTh, OpraHi3alifHO-TEXHONOIYHI Ta (QyHIKIOHANbHI
XapaKTepUCTUKU peaiizaiii OyAiBEJIbHOIO MPOEKTY 3 HOBITHBOIO MYJIbTHUKPHUTEPIATbHOIO Ta
MYJIbTH()AKTOPHOI aHATITUYHOI OCHOBOIO 3a0e3neueHHs OiochepocyMicHOCTI OyIiBHUITBA SK
MPOBITHOT — Y BIAMOBIAHOCTI 3 €BPOBHUMOTaMH - CKJIQJ0BOi OpraHi3aliiHO-TEXHOJOT14HOT
HaJiitHOCTI OYAIBHUIITBA.

AIAIITALIIA IHCTPYMEHTAPIIO JITATHOCTYBAHHA TA OITEPATHUBHOI'O
KOPET'YBAHHS CTAHY EKOHOMIYHOI PIBHOBAT'U IMIAITPUEMCTB-BUKOHABIIIB
KUTJIOBOI'O BY IIBHULITBA

J.B. Kicrtion
KuiBchkuii HallloHaIbHUM YHIBEpCUTET OYIIBHUIITBA 1 apXITEKTypH
3a0e3neyueHHs 3pOCTaHHsl BAPTOCTI MiIMPUEMCTBA, OCOOJIMBO B YMOBaX HEBHU3HAUEHOCTI Ta
HECTaOUIbHOCTI 30BHIIIHIX YMOB T'OCHOJApIOBAaHHS, € OJHIEI0 3 OCHOBHHX HpOOJeM Cy4yaCHHX
MiAMPUEMCTB, MO CTaBIATh CBOIMH 3aBJaHHSIMH JWHAMIYHUN PO3BUTOK Ta IIiIBUICHHS

KOHKYpPEHTHOro noteHIiany. [IoHITTS BapTOCTi BIPOJOBK POKIB BUKIMKAIO IHTEPEC 1 MOJEMIKY
06araTb0X BYCHUX-EKOHOMICTIB.
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MeTonuyHi Ta METOJOJIOTIYHI aCHEKTH YMPaBIIHHS U OIIHKK BapTOCTI MiJIMPHEMCTBA SIK
00’€KTa PUHKOBUX BIJIHOCHH IMOYaJIM aKTUBHO JOCITIDKYBATHUCS Yepe3 IHTeHCU(]IKAII0 PUHKOBHX
BITHOCHH, TyioOami3amiiiHi Ta IHTErpamiiiHi HpPOIECH, NMPOTE BUTOKU JJOCHIPKEHb MOHSATTS Ta
npobieM (popMyBaHHS BapTOCTI, IK EKOHOMIYHOI KaTeropii, 3ycTpidaroTbes 1me B nparsax A. CMira,
J. Pikapno, a motim i K. Mapkca, sKi MOHSTTS BapTOCTI pO3TISAAI0OTH KPi3b MPU3MY (HOpPMYBaHHS
TPYJIOBOi BapTOCTi, IIO0 HOCHTH IEBHMM YWHOM [BOICTHI XapakTep, OCKUIbKH 3 OJHOTrO OOKY
BapTICTh TPYJOBHX PECYpCiB 3A€0LIBIIOr0 BU3HAYA€ I[IHM TOBApy, IO BUPOOISIETHCSA, a OTXKE
OCHOBHHMM 3aBJIaHHSM ITIMPUEMCTBA BUCTYyMAE MiHIMI3aIls i€l BapTOCTI. 3 1HIIOr0 OOKY, SKIIO
3aCTOCOBYBAaTH TEOPII0 TPYAOBOI BapTOCTI B CY4aCHHMX YMOBaxX T'OCHOJApPIOBAHHS IiJIPUEMCTB,
TPYJOBa BapTICTh PO3IIISIIAETHCS HE TUIBKH 3 TOUKHU 30pYy o0cAry (poHAY omiaTu mpaiii, a 3 MOrsay
dbopMyBaHHS W PO3BUTKY IHTEIEKTYaIbHOIO (TPYIOBOr0) MOTEHIlATy, MaKCHUMIi3allisi BapTOCTI
SKOTO € OJHIE€I0 3 BHU3HAYAIBHUX AaTPUOYTHUBHUX XapPAKTEPUCTUK MIAIPUEMCTBA-00’€KTa PUHKY.
OOMEXeHICTh TPYAOBOI TEOpii BapTOCTI MOJIATAE Y TOMY, IO CHOTOJHI MiJMPUEMCTBA 3HAYHOIO
Mipol0 (YHKI[IOHYIOTh Ha HAaCHYEHHX TOBapaMHU PUHKAX B YMOBAaX >KOPCTKOi KOHKYPEHTHOT
060poThOM Ta pecypcHUX OOMEXeHb, 10 (GOpMye IHTETpajJbHY CYKYNHICTh (DAaKTOpiB, IO
BIJTUBAIOTH HA MOKa3HUK BapPTOCTI MiANPUEMCTBA.

[Momanemi 1ocipKeHHs Teopii BApTOCTI MiANPHEMCTBA IEPEBAKHO aKIIEHTYBAIM yBary Ha
CHOPUMHATTI BApTOCTI MiJNPHEMCTBA B KOHTEKCTI HOro MailHOBHX MpaB IIOAO OOCITy akTUBIB i
MACHBIB Ta MOTEHIIIHOT MOKIIMBOCTI T€HEPYBATH I'POIIOBI IIOTOKH Y MAallOyTHHOMY.

OTxe, BapTICTh HIANPUEMCTBA, HA HAllle NEPEKOHAHHS, PO3KPUBAETHCS SIK IHTErpaIbHUM
MOKA3HHK, IO XapPaKTepH3y€e CIPOMOXKHICTH IIIIPUEMCTBA A0 €PEKTHBHOTO (YHKIIOHYBaHHS Y
PUHKOBOMY IIPOCTOPI Ta MOKIIMBOCTI TeHepallii MO3UTUBHO CTIMKUX IPOLIOBHUX MOTOKIB Ha 3acajax
paioHaILHOTO YIIPABIIIHHS PECYPCHO-KOMITETCHIIIHHUMH aKTUBAMU TIANPUEMCTBA, 10 BUPAXKEHI y
BapTICHUX OJMHUIISX.

Buxonsun 3 Takoro po3yMiHHS MOHATTSI BapTOCTi, BapTiCHA Opi€HTAIIis MiIPUEMCTBA 5K
3araibHUNA MiAXI 10 YIPaBIiHHS J103BOJISIE 31HCHIOBATH YIPABIiHHS 1HTETPOBAHUM KOMILIEKCOM
«aKTWBU (MaTepianbHi i HeMaTepianbHi) — MOTEHITial — ()aKTOPH BILTHUBY».

Hapsiny 3 HasBHUMHU akTHBaMHU Ta MOTEHIIMHUMHM MOJIHBOCTSMU OJHUM 3 E€JIEMEHTIB
IHTErPOBAHOI'0 KOMILJIEKCY CTBOPEHHS BapTOCTI MIANPUEMCTBA € (aKTOpU BIUIMBY, L0 BKIIOYAIOTh
CYKYIHICTh ()aKTOpiB L[IHOBOTO ¥ HELIHOBOI'O XapakTepy, MPSAMOro i OMOCEPeAKOBAHOTO BILUIUBY.
[TocuneHHs: KOHKYpeHTHOT OOpOTHOM BCE dYacCTille BUMAra€ BiJ MIAMPUEMCTBA JOCIIKEHHS U
ajanraiii 10 HeliHOBUX (DaKTOPIB, OCKIIBKHA CaMme TaKi TeHepYyIoTh HalOiNIbIIe 3arpo3, 3aBUacHe
JIaTHOCTYBaHHS SIKMX Ma€ Ha METI 3al00iraHHs pO3rOPTaHHIO KPU3U Ha MIANPUEMCTBI, OJHAK B TOM
&Ke 4Yac Taki (aKTOpU MICTATh y CcO01 KOMIUIEKC MOXKJIMBOCTEH, peani3aiis SKHX J03BOJHUTH
OTpUMATH MIAIPYHTS IJsl MPOBEACHHS KUIBKICHUX 1 SIKICHUX 3MIiH BapTOCTI MIJIPUEMCTBA Ta HOro
KOHKYPEHTHOT MO3HUIIi{ Ha PUHKY.

V3IrOJDKEHHSA 3MICTY KOMIIOHEHT IHCTPYMEHTAPIIO ITPOTU/III PUSUKAM 3
BITYN3HAHUMMU PEAJIISIMUA BY IIBEJIBHOI'O JEBEJIOIIMEHTY

T.C. KoBajib
KuiBcbkuii HalliOHAJILHUH YHIBEpCUTET OYAIBHULITBA 1 apXITEKTYpH

Ha xo’xHOMY MiJIpUEMCTBI HIOAHS peai3yeThCsl 3HAUHUM Mepeik KOHKPETHUX (yHKIIH
MEHE/KMEHTY, JI0 SKHUX BITHOCSTH YIPABIIHHS 00’ €KTaMH, MPOILIECaMH, €JIEMEHTaMH BUPOOHUYO-
rOCHoJapchKoi AisnbHOCTI. [0 TakuxX QyHKIIH MEHEIXKMEHTY BIIHOCATH YIPaBIIiHHS MOCTAYaHHSIM,
BUPOOHUITBOM, (piHaHCAMH, 30yTOM, IHBECTHIISIMU, KOHKPETHUMHU M1APO3/1IaMU, TEXHOJIOTTUHUMU
nporecaMu TOImo. TakuM YMHOM, YIpPaBIiHHS PU3MKAMHU CIIiJ] TaKOX BBaKAaTH KOHKPETHOIO
(GYHKIIEIO MEHEKMEHTY, OCKUIBKU HAEThCS MPO HEB1JI'EMHHM €1€EMEHT BUPOOHUYO-TOCTIOAapChKOi
JISUTBHOCTI, IPH LIbOMY BHOKPEMITIOIOUYH TaKi METOAM YIPABIIIHHS PU3UKAMHU:
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- YHUKHEHHS, TOMEpPEKEHHs, 3aro0iraHHs BUHUKHEHHIO pPH3HKIB (BiAMOBa Bij
po0OOTH 3 HETEPEeBIPEHUMH KOHTPAreHTaMH, TMOIIYK rapaHTiB, BIIMOBA BiJ] pU3UKOBAHUX MPOCKTIB
TOIIO);

- NPUAHATTS PU3HKY (YCBIIOMIICHE NPUHHATTS TOTCHIIWHUX PU3MKIB Ha 3acajax
(opMyBaHHS CUCTEMH PECYPCHHUX PE3EPBiB 111010 KOMITEHCAllii BTPAT MpH X BUHUKHEHHI);

- onTUMi3amis (3HMKEHHS) CTYIEHS PHU3HMKY, SKa MOXKE 3JIIHCHIOBATUCH PI3HUMHU
crocobaMu: MUIIXOM PO3MOJIITY PHU3HUKIB (3acTocyBaHHs (h’10YepcCiB, OMIIIOHIB, JI3WHTY TOIIO),
nokamizamii (popMyBaHHS BiOKpEeMJICHUX OI3HEC-IICHTPIB I peajizaiii HauOUIbIl PU3UKOBHUX
MPOEKTIB), CTpaxyBaHHs, nuBepcudikamii (BUAIB TisIBHOCTI, 30yTy Ta MOCTayaHHS, 1HBECTHUIIIN
TOIIO), JIMITYBaHHS (BCTAaHOBJICHHS MIHIMQJIBHO JOMYCTHMHUX HOPM, JIIMITIB BHKOPHCTAHHS
pecypciB HmiANPHEMCTBA) TOLIO.

BuimeBkazaHuil miaxia g0 yOpaBIiHHSA PU3HMKAMHU € JEI0 OOMEKEHHUM, OCKUIbKH BIH
aKIIEHTY€ yBary JIMIIC Ha OJHOMY i3 €JIEMEHTIB YIIPaBIiHHS — METOAX, aJie HE BKA3yeE, SIKUM YHHOM
BOHH CTBOPIOIOTHCS, (HOPMaITi3yIOTHCS TOIIO.

Komu iimeTbcs mOpo ympaBiliHHSA pU3UKaMH, y TEpeBaXHIH OLIBIIOCTI TEeMaTHYHOI
miTepaTypu 1ed mpouec iIeHTHU(IKYETbCS K OI[IHIOBaHHA Ta 3amo0iranHs pusukiB. lle
3aKOHOMIPHO, ajie Take OadeHHs YIPaBIIHHSI PU3UKAMH € JIOBOJI BY3bKOCIPSIMOBAHUM, aKe HE
PO3KPUBAIOTHCS MOMEHTH, TIOB’5I3aHi i3 OpraHi3aiiiiHuM 3a0e3Me4eHHsIM OI0JIaHHS Ta YHUKHCHHS
pPHU3UKIB, 13 IUIAHYBaHHSM AaHTHUCUIATUBHUX 3aXOJiB, MOHITOPUHTOM pHU3HUKIB, HPUHHATTAM
YIPaBIiHCHKUX PILIEHb TOIIIO.

Oxpecnena nmpobiema, HeloCTaTHii piBeHb 11 BUCBITICHHS Ta PO3B’sI3aHHS B JITEPaTypHUX
JDKepesiax BU3HAYMIIM TaKi LTI JOCHTIKEHHS: OOTPYHTYBAHHS PO3IUISAly YIPABIiHHS PU3UKAMU SIK
KOHKpETHOI (YHKIIIi MEHEIKMEHTY; PO3pOOJICHHS MEXaHi3My YIpPaBIiHHS PU3UKAMHU B CHCTEMI
MPOIECHO-CTPYKTYPOBAHOTO MEHEIKMEHTY.

PEAJIBAL[LSA IHTETPOBAHOI'O IIIXOAY JJO KOOPAUHALII PIBHS
KOHKYPEHTOCITIPOMOXHOCTI CYB’€KTIB IHBECTULIITHOI'O ITPOLIECY B
KUTJIOBOMY BYIIBHULITBI

B.O. Konagpaubkuii
KuiBchkuii HalllOHaIBHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH

JluHamiuHI 3MIHM 30BHIIIHBOTO CEPEOBHUINA, MOro TypOyJEHTHICTh BHMararoTh
MOCTIHHOTO PO3BUTKY Ta BIAOCKOHAJIEHHS CUCTEMHU YNPaBIIHHA MiJIPUEMCTBOM, PO3POOKH HOBUX
MIPOrPECUBHUX METOIB 1 MEXaHI3MIB, 3JaTHUX 3MEHIINTH BIUIMB HETaTUBHUX (DAaKTOPIB Ha 3arajbHi
MOKAa3HUKHM JISUIBHOCTI MIJNPUEMCTBA. B Takux yMoBax BHUCTaBJISIOTHCS HOBI BHUMOTH J0
(dbopMyBaHHSI MEXaHI3MYy YIPaBIIHHS MIANPUEMCTBOM, €(QEKTUBHICTh (YHKI[IOHYBAaHHS SIKOTO
MOBMHHA 3a0e3nedyBaTHCs K MiJ BIUIMBOM YAOCKOHAJEHHs oOpraHizailii BUpOOHHUIITBaA, Mpali Ta
YIOPaBIiHHSA, TaK 1 CIIPOMOXHICTIO HOT0 MPUCTOCYBAHHS 10 Cy4aCHUX YMOB IOCIOJapIOBaHHS.

L{inboBa cucremMa opraHizaliifHO-eKOHOMIYHOTO MEXaHi3My MICTHTh Y co01 LIl i OCHOBHI
pe3yNnbTaTu JISIBHOCTI MIANPUEMCTBA, a TAaKOX KpuUTepii BUOOpPY | OIIIHIOBAHHS JOCATHEHHS
MEBHUX I[iJIeH 1 pe3yIbTaTiB AiSUTBHOCTI MiITPUEMCTBA.

3MICT  KOXHOi CHCTEMH  OpraHi3allifHO-€KOHOMIUYHOTO  MEXaHI3My  YIpaBJIIHHS
HiANPUEMCTBOM Ta KUIBbKICTh MIICUCTEM Y KOXHIH 3 HUX 3aJIeKaTh Bl TUIY HiANPHEMCTBA, chepH 1
MaciITabiB JiSJIBHOCTI, PIBHS BIUIMBY 30BHIIIHBOIO CEpENOBHUINA Ta pPE3yJbTaTiB IiSIbHOCTI
HiANPUEMCTBA Ta 1HIIUX (HAKTOPIB.

Jns 3abe3neueHHss KOHKYPEHTO3[JAaTHOCTI 1 3aKpiIJIEHHS Ha pPHUHKY MIIIPUEMCTBY
HEOOXITHO TMOCTIHHO TMpaIOBaTH B HampsAMKy 3a0e3nedeHHs e(EeKTUBHOIO  YIpaBIIiHHSA
MIITPUEMCTBOM, SIKE€ TIOBHHHO 0a3yBaTHUCs Ha 3a0€3MEeUeHHI M1aIEKTHYHOTO MOEAHAHHS 30BHIITHBOT
1 BHYTPIIIHBOT €PEeKTUBHOCTI YIpaBiIiHHA. 30BHIIIHSA €()EeKTUBHICTh YIPABIIHHS XapaKTepU3Y€EThCS
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CTYNIEHEM JOCSATHEHHsS I[Ie Ta CTYIIEHeM BHWKOHAHHS IUIAHIB MiSJIBHOCTI ITiIIPHEMCTBA.
BayTpinHs epexTHBHICTH MOKE OYTH OXapaKTepHU30BaHa 3a JOIMIOMOTOI TTOKA3HUKIB €KOHOMIYHOT,
¢binaHCcoBOi, pecypcHOI e(QEeKTHBHOCTi, a TAaKOXX MOKAa3HHKIB, IO XapPaKTEPU3YIOTh COLIAIbHUH,
HayKOBO-TEXHIYHHMM Ta €KOJOTIYHUN €(DEKT yIpaBIiHHS MAMPUEMCTBOM.

Orxke, edeKTHBHICTH yIpaBIiHHSI — 1[€ 3JaTHICTh oOpraHizamii 3a0e3nedyBaTH
MPUOYTKOBICTH 1 TPUBAIICTh YCIIIIHOI IISTTBHOCTI Ta PO3BUTKY IiIMTPUEMCTBA Ha OCHOBI OOpaHHS i
pearizanii ONTUMAILHUX CTPATETid, 10 MAOTh 3a0e3MeYUTH HE JIMIIE NMEeBHUN epeKT, pe3ynbrarT,
aje W aJanTHBHICTh 1 THYYKICTh CHUCTEMH YIIPaABIiHHSA, KOHKYPEHTOCIIPOMOXKHICTh iSUIBHOCTI
MiANPUEMCTBA B LIIJIOMY.

BiamoBigHo nis popMyBaHHS MeXaHI3My €(DEKTHBHOTO YIPaBIIiHHS MiAIPHEMCTBOM HAMU
3alpONOHOBAHO BHJUIATH TaKi OCHOBHI IHCTPYMEHTH: €KOHOMIYHI, OpraHizamiiiHi, coLialbHO-
MICUXOJIOT14HI, TEXHIKO-TEXHOJIOT14YHi, MapKETHUHTOBI, €KOJIOTi1YHi, NPaBOBI Ta BHUKOPHCTOBYBATH
MMOKA3HUKH, IO JO3BOJISIOTH TPOBECTH OLIHIOBAHHS KOKHOTO IHCTPYMEHTY

®OPMYBAHH S CUCTEMU GIHAHCOBO-BIOJKETHUX TA OPTAHI3ALIIHO-
VIIPABJTHCBKUX JJOMIHAHT ITPY MIJITOTOBLII [TPOEKTIB PEIH)KEHIPUHATY
BYJIIBHULITBA

I'.C. lerpenko!, B.M. Komennna?
1 2KuiBChKHI HALIOHATBLHHI YHIBEpCUTET OyIIBHUIITBA 1 apXITEKTypH

[TepeBaxkHa OUTBIIICTH BYCHUX Ta JOCIITHUKIB KaTeropii O0i3HeC-NPoIeCiB B eKOHOMIUHIN
Haylli BU3HAYAIOTh IX PE3yJIbTaTOM BHPOOHHMITBO mponykiii (rmociyr). [Ipore, me HE € MeTOrO
BUKOHaHHs Oi3Hec-mporieciB. KiHleBol0o MeToro Oi3Hec-mpoIeciB € (OpMyBaHHS CIIOKUBYOI
IIHHOCTI, SIKa 33JJOBUTRHATHME MOTPeOU KIli€HTa (BUpITyBaTUME POOIeMy CIOXKHBayYa) 32 MEHIILY
BapTICTh, HIK KOHKYPEHTH, a00 OLIbIII SIKICHO, HI)K KOHKYPEHTH.

Camuii TooBHUH acnieKT noOy10BU O13HEC-TIPOLECIB AJis OyAIBEIbHUX MiITPUEMCTB — 1€
BUKOPHUCTOBYBAaTH Oi3HEC-TIPOLIECH JJIsl KJIFOYOBUX IMpOOJieM, HaJ SKUMHU OyAyThb MpalfoBaTH SK
(GyHKIIOHANBHI, TaK 1 MDK(QYHKIIOHANbHI TpYyNU, poOUTH OI3HEC-NIPOLECH 3 PI3HUM CTYINEHEM
dopmanizanii, mo0 ypi3HOMaHITHUTH cdepy iX BUKOPHCTaHHS. 3aaisl IIbOr0 Ha MiJNPHUEMCTBAX
CJIiJl BIIPOBA)KYBAaTH PEIHKUHIPUHT O13HEC-TIPOIIECIB.

PeimxuHipuHr — 1e paaukaigbHa mnepeOynoBa (IepernpoeKTyBaHHs) Oi3Hec-NpoIeciB
MIJIPUEMCTBA JJII OTPUMAHHS CYTTEBUX €(EKTIB B 3HMKEHHI BapTOCTI, MIABUIIEHHSA SKOCTI 1
3pocCTaHHs 00CATIB MPOJAXKiB MPOAYKIIT Ta MOCIHYT.

B Toli yac sk Kiacu4Hi OpraHizauiliHI CTPYKTypHW (JiHINHA, (QYHKIIOHAJIbHA, JIIHIHHO-
¢dbyHKLIOHATbHA Ta 1HINI) BiOOpaXkarOTh CTYMiHb YIpaBJiHHSA Ta KOOPAMHAIl B OpraHizaisx,
013Hec-npoliecu BioOpa)kaloTh AMHAMIYHY KapTHHY TOTO, SIK IMiJANPHUEMCTBO CTBOPIOE MPOIYKT
(mocnyry). bi3Hec-mpoiec «po3poOka MpOAYKTY» BKIO4Yae B cebe BCi pOOOTH BiJ BUMOI [0
MPOAYKTY [0 CTBOPEHHs camMoro mnpoaykTy. lIpoliecHa opieHTallisi 103BOJIsI€ BUIUIMTH Taki
XapaKTepUCTHKH, SK BapTICTh MPOIECy, TPUBATICTh HpOIlECy, BXiA (MOYATKOBUH eTar) Ta BUXIJ
(KiHIEBUH pe3ynbTaT) IpoLECy.

Jlo OCHOBHUX YMOB MpPOBEAEHHS PEIHKHUHIPUHTY OKpIM IPOILIECHOI OpieHTaIlil Hanexarb
aMOIITiHHI 11Tl (He JINIIIe BUHWTH 3 KPU30BOTO CTaHy, ajie i CTaTh B MaOyTHHOMY JIIJIEPOM TalTy3i),
BIIMOBa BiJ| YCTaJCHMX NpaBWJI BeJCHHsA Oi3Hecy (L0 JAOCHTH CKIAJHO JAETHCS BITYM3HSIHUM
KOMIIaH1sIM), 1 HapelTi yJOCKOHAJIEHHs Ol3Hec-IpOLEeCiB 32 PaXyHOK BUKOPHUCTAaHHS Cy4YacHHX
iHpOpMaLiHHUX TEXHOJIOT1H.

Jmst Toro, mo0 pEeiHKUHIPUHT JOCAT IMX IIUIeH, HEOOXITHO TaKOXK 3a0e3MeYUTH TiaHY
MOTHUBAIIII0 CUCTEMH 320X0UEHb BHUILOI JIAHKU YIPABIiHHS, OCKIJIBKH 0€3 BIEBHEHOCTI KEPIBHUIITBA
y HEOOXITHOCTI TmepedyaoBH MIAMPHUEMCTBA HEMOXIMBO JOCITTH KIHIICBOTO PpPe3yJabTaTy
PEIHKUHIPUHTY — TpOpUBY B Horo po0oTi. Bci BiamoBijanbHi 3a PEIHXHHIPUHT IPalliBHUKU
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NMOBMHHI ~ OyTW  HaaIeHi  BIAMOBIJHMMH  TOBHOBAXCHHSMH, IHAaKIIE BOHM  OyayTh
BIIIITOBXHYTI CEPEIHBOIO JIAHKOIO YIPaBIIHHSA, sKa Oy/ne BUKOHYBaTH MoTo4HI (yHKIii. Pobora
M0 PEIHKUHIPUHTY MMOBHHHA IMIMPOKO BUCBITIIOBATUCH BCEPEIUHI MiIIPUEMCTBA, 110 3a0€311EeYNUTh
pPO3yMiHHSA BCiMa MpalliBHUKaAMH 3MiH.

MOAEPHIZALIAA HAYKOBO-ITPUKIIA/THOI'O BABUCY ®OPMYBAHHAA XKUTTEBOI'O
[MUKJTY ITPOI'PAM IHBECTYBAHHA AI'POCEKTOPY

K.C. Kynnubkuii
KuiBcbkuii HaIllOHATBHUHN YHIBEPCUTET OYAIBHUIITBA 1 apXITEKTYPH

®dakTop Yacy 3HAYHOIO MIpOI0 BIUITMBAE HA KPYrooOir Kamitaiay, 0COOIMBO Ha CTajii HOro
aBaHCYBAHHS B aKTUBH ITIIPUEMCTBA, 1110 BUPAKAETHCA MEPIOIOM, IPOTITOM SIKOTO OTPUMYIOTHCS 1
30epiraloThbcsi MaTepianbHO-BUPOOHHUYI 3amacy. YTIPaBIiHHSI KPYyroooirom Kamitany Ta (iHaHCOBUM
IIUKJIOM TEHEPYIOTh CYKYITHICTh BHUXIJIHUX KOHKYPEHTHHX IiepeBar, Ha 0a3i sSKuX (OpMyroTbhCcs i
PO3BUBAIOTHCS KOMIIETEHI[1 IIOAO BJOCKOHAJCHHsS BHYTPIIIHIX Oi3HEC-POILIECIB B YMOBax
nuBepcudikariii BApOOHHIITBA.

3a3HayMMoO, 110 IrHOpPYBaHHS (akTopa yacy IPHU3BOAUTH HE TIIBKH 10 MOXKIHBOTO
3HIKCHHSI BapTOCTI IMiIPUEMCTBA, a i 10 BUHUKHEHHS HU3KH PI3HOTO POJY PU3HKIB B YaCTKOBHX
mijgcucreMax abo Oi3Hec-mpolecax, MO BiAMOBIIHO A0 1HTErPaIbHOTO IMOKAa3HHWKA BapTOCTI MOXKE
MaTH BiJl’€MHUH CHHEPreTHYHUX e(eKT. 3aJeKHO BiJ apryMeHTy dYacy BUAUISIOTH Taki BUAU
PU3UKY: MOMEHTHI PHU3UKH, IHTEpBaJbHI PU3UKU, MEPIOAUYHI PHU3UKHU, MEPIOAMYHO-IHTEPBAIbHI
PU3UKH, XBIIICTIOIOHI PU3HKH.

B ymoBax guBepcudikaiii BUPOOHHMITBA MOMEHTHMM PpHU3UKOM MOX€E BHUCTYNAaTH
Hee(EeKTHBHICTh 200 HECBOEYACHICTh MPHUHATTS YIMPABIIHCHKOTO PIMICHHS MO0 OYIb-SKOTO 3
(akToOpiB BIJIMBY Ha MOKa3HUK BapTOCTI MiANPUEMCTBA a00 BUHUKHEHHS CHOPAJAMYHUX BiIXUIICHB
B IIpoLiect 31HCHEHHS O13HEC-TIPOLIECIB.

[Ipobnemun B pecypcHOMy  3a0e3ledeHHI  MIANPUEMCTBA, SK  OJHOrO 13
CHUCTEMOYTBOPIOIOYUX MOKA3HUKIB BapTOCTI, MOXYTb HECTHU IHTE€PBAJIbHI PU3MKH, 110 B YMOBax
CBO€YACHOTO JIIarHOCTYBaHHS BHHMKHEHHS pPO3pUBY B TIpoleci (hiHaHCOBO-TOCIOAAPCHKOI
TISUTbHOCTI MIATIPUEMCTBA JIKBIAYETHCS 1 HE IPU3BOJIATH 0 PO3TOPTAHHS KPU3OBUX SBUILL.

HeedexTuBHicTh 200 TEXHOJIOTIYHI BIIXMJICHHS OKpPEMHUX Oi13HEC-IIPOIECIB MOXKYTh CTaTH
NPUYMHOI0 BUHUKHEHHS MEPIOJMYHUX DPU3HKIB, MO OYyIyTh BHHHUKATH KOXXHOTO pa3y, KOJH B
nporeci CBO€l JISUIBHOCTI MIANPUEMCTBO AJITOPUTMIYHO OyJe MOBepTaTHCS OO MPOOIEMHOIO
poIiecy.

[TepionnyHO-1HTEPBAIBHI PU3UKU MOXKYTh OyTH HACHIIKOM CTIHKHMX BIJIXMJIEHb B MpOIECI
BUKOHAHHS O13HEC-TIPOIIeCciB a00 iXHIl HEBIAMOBIIHOCTI YMOBaM TOCIIOAAPIOBAHHS, IO CKJIAJIUACS.

XBUJIenoi0H1 pU3MKHU 33 CBOEIO IPUPOAOI0 MOXKYTh OYTH HACIIJIKOM XBWJICHOJIOHUX 3MiH
B €KOHOMIIIl, a00 X BIJICYTHOCTI JIOTIYHOi BUBaXXEHOCTI B MPOIEC] YNPABIIHHS MIJIPUEMCTBOM 3
MO3MLIN AuBepcU]ikallii HOro AisIbHOCTI.

BinHOCHO TIOKa3HWKA BapTOCTI HaBEJEHI YacoBl PH3UKH MOXYTh MPHU3BOIUTH 1O
HEKEPOBaHMX KOJMBAaHb BAPTOCTI Ta HECIIPOMOXKHOCTI CBOEYACHO PO3Mi3HATH MPpOoOIeMHMA (akTop,
10 Ma€ HEraTMBHUI BIUVIMB Ha JuBepcHUikallii BUpPOOHHUIITBA SIK IHTErpajlbHUM MapaMeTp ioro
e(EeKTUBHOCTI B PUHKOBOMY CEPEJIOBHILI.
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[IEPEHAJIALITYBAHHS 3AB/IAHb KOHTPOJIIHI'Y HA 3MIHU B XAPAKTEPI
EKOHOMIUHOI B3AEMO/II MDK IPOBIIHUMU CTENKXOJIIEPAMU XXUTJIOBOT
3ABYJIOBU

I.B. JIemmHCBKA
KuiBcbkuii HalioHAJILHUH YHIBEpCUTET OYAIBHULITBA 1 apXITEKTYpH

Ha cporogmimHiii neHb, Bce Ounblie iHTEpecy NPHUBEPTA€ KOHICMLis BHYTPIIIHBOTO
ayJIUTy SIK CUCTEMHOTO KOHTPOJIIHTY B YIpPaBIiHHI MiAMPUEMCTBOM. JlOCTIHKEHHSI KOHTPOJIHTY
IpU TaKOMY MiAXOJi MOBHHHI OyTH peayli3oBaHi Ha OCHOBI CHCTEMHOTO MiJXOAY 3 ypaxyBaHHSM
BIUIMBY KOKHOTO (DaKTOPY HpU HNPUHHATTI YHPaBIIHCHKUX pilleHb. [Ipy BUBUEHHI B3a€MO3B’SI3KY
PI3HUX SIBHIL, BKpail BaKIMBUM € 3JIaTHICTh MOJICIIOBAHHS 30BHIIIHBOTO CEPEIOBUINA, BUBYCHHS
BHYTPIIIHIX Ta 30BHINIHIX YMHHUKIB, SKI JAIOTh 3MOTY aJIalTyBaTUCS MiANPUEMCTBY IO 3MiH Ta
HOiATpUMYBaTH 30aJlaHCOBAaHUI CTaH.

OCHOBOIO KOHIIEMIIT KOHTPOIIHTY (CHCTEMHOTO YIPaBIiHHS OPraHizalli€lo) € MparHeHHS
3a0e3neunTH ycmimHe (YHKIIIOHYBaHHS OpraHi3amiifHOI CHCTEMH B JOBTOCTPOKOBOMY Mepioji
HUIAXOM:

- aJianrarii CTpaTeriqHuX MiJIeH J0 3MiH 30BHIITHHOTO CEPEIOBUINA;

- [IOTOJDKEHHSI ~ ONEpPAaTUBHUX  IUIaHIB 31  CTpAaTeriuyHuM  IUIAHOM  PO3BUTKY
Oprasi3aIiiHoi cucTemu;

- KOOPJMHAIIIT Ta IHTEeTpallii ONepaTUBHUX IIaHIB 1O Oi3HEC-TpoIecam;

- CTBOPEHHSI CHCTEMH 3a0e3NeueHHs] MEHeKepiB iHpopMalielo Jis pi3HUX DIBHIB
YIPaBJIiHHS B ONTUMANIbHI NIEPI0JIU Yacy;

- CTBOPEHHSI CHCTEMH KOHTPOJIIO HAJl BUKOHAHHIM IUIaHIB, KOPETYBaHHS iX 3MICTY Ta
CTPOKIB peatizariii;

- aJIanTalis OpraHi3aliifHOl CTPYKTYpH YHpPaBIiHHS MIANPHEMCTBOM 3 METOIO
MiABUIICHHS i1 THYYKOCTI Ta 3JaTHOCTI IMIBUJKO pearyBaTd Ha 3MiHHI BHUMOTH 30BHIIIHBOTO
CepeIoBHIIA.

OCHOBHOIO METOI0 KOHTPOJIIHTY € iH(popMalliiiHe 3a0e3MeueHHs] Ta OpieHTAallisl MpoLecy
YIPaBIiHHS Ha TOCATHEHHS LIJIEH MiPHUEMCTBA.

Kontpominr 3a6e3neuye BUKOHaHHS HACTYITHUX (YHKIIIN:

1)  cepsicHa (3a0e3neueHHs HEOOX1THOO JIJIsl YIIPaBIIiHHS 1HHOPMAIIIETO);

2)  QyHKUIA OpURHATTA pilieHb (GYHKLISA yIpaBIiHHSA);

3)  BHYTpILIHIM KOHTPOJIb HA MIIPUEMCTBI.

CepgicHa ¢yHKLIs — 11 iH(popMalliiiHe 00CIyroByBaHHS! KOHTPOJIIHTY, sIKe 3a0e31edyeThCs
3a JOTIOMOTOK) CHCTEMH IUJIaHYBaHHs, HOPMYBaHHs, OOJIIKy Ta KOHTpoio. Bci mi cucremmu
OpIEHTOBaHI Ha JOCSITHEHHs LI, KIHIIEBOTO pe3yibTaTy IisUIBHOCTI MignpueMcTBa. [Hpopmaris
MTOBUHHA MICTUTH 3aJlaH1 MOKa3HUKH (TUIaHOB1, HOPMATUBHI) Ta (PAKTUYHI, B TOMY YHUCJI BIJOMOCTI
PO BiIXWUJICHHS, BUSBJICHI B X0/l OOJIKY.

HPUKJIAJTHI ITEPEAYMOBHU IEPET T Y EKOHOMIKO-MAMHOBHX BITHOCUH MDK
[HCTUTYLUIMHUMU CYB’€EKTAMMU ITPOEKTIB IEBEJIOIIMEHTY B BY IIHULTBI
SA.®. Jlokrionosa, O.1. Kyuyepenko
KuiBcbkuii HallioHAJILHUH yHIBEpCUTET OYAIBHULITBA 1 apXITEKTYpH
BiacyTHICTh HalIEKHOrO 3aKOHOJABUOrO 3a0e3MEueHHs Ta JIEPKaBHOTO KOHTPOIIIO 32

TpoLiecaMy 1HBECTYBaHHS y OyIIBHUIITBO KUTJIA, IPU3BEJA A0 CUTYALll, KOJIMU THCAYl TPOMaAsH YKpaiHU
BUSIBUIMCSL OLIYKaHUMH Yy pe3yJbTaTi MOpYLIeHHS iX CyO’eKTMBHUX IpaB Ta iHTepeciB. Ilporecu
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KaIliTATOBKJIAZEHb Y JKUTJIOBE OYIIBHUIITBO MPOTATOM TPUBAIOTO Yacy 3aMINANCA (DaKTHYHO 3a
MeKaMH MPaBOBOI peryiaMeHTallii, 1110 3yMOBUJIO HarajbHy MOTpe0y HOPMAaTUBHOIO Ta CYAOBOI0 3aXUCTY
paB iHBECTOPIB.

3 MeTor0 3a0e3NeveHHs] BCTAaHOBJICHHS JOJATKOBHMX TapaHTIA JJIs 1HBECTOPIB Ta 3IHCHEHHS
KOHTPOJTIO 32 TMPOIIECOM CIIOPY/IKSHHS YKUTIOBUX IPUMIIIIEHD JI0 BITHOCHH, OB’ I3aHUX 3 OY/IiBHHIITBA
XKWTIa, OyB 3adydeHuid (hiHAHCOBHI mocepenHuK. [Ipy 1iboMy, 1HBECTYBaHHS Y YKUTJIOBE OY/IiBHHUIITBO
3IHCHIOETBCS, HAacaMmIepen, y MeXax CHUCTEeMH MexaHi3MmiB (OHMIB (hiHaHCyBaHHS Oy/iBHMIITBA Ta
¢oHIIB omepariii 3 HEPYXOMICTIO, 3alpOBAPKCHUX 3akoHOM Ykpainu “IIpo QiHaHCOBO-KpeauTHI
MEXaHI3MH 1 YIpaBIIiHHSA MaiiHOM Npu OYIIBHHUIITBI KHTJIA Ta OMEpALisX 3 HEPyXoMicTio” Bif 19 yepBHS
2003 p. (mapam — 3akoH “TIpo ¢GpiHaAHCOBO-KpPEIUTHI MEXaHI3MH ...").

HesBakaroun Ha HeTpuBaiMii 4ac (YHKIIOHYBaHHS 3aKkoHY, IpaKTHKa HOro peamizamii
3aCBiTYMJIa HAsBHICTh CYTTEBUX MPOTAIMH Ta HEJOMIKIB Y cepl 3aKOHOIABUOTO PETYITFOBAHHS BITHOCHH
IHBECTYBaHHSI JKHTJIOBOTO OymiBHHMIITBA. HaBeneHe 3ymoBIOe moTpedy YIOCKOHATICHHS iCHYFOUMX
MIPABOBUX MEXaHI3MIB PETyJIFOBAHHS MPOIIECIB IHBECTYBAHHS KHUTIOBOTO OYIIBHUIITBA, CIIPSMOBAHHUX Ha
3a0e3MeueHHs HaIIMHOTO 3aXUCTy TpaB ix ydacHuKiB. IlepemyBatu iX (pOpMyBaHHIO MArOTh IPYHTOBHI
HAYKOBI JIOCITIDKEHHS 3a3HAUEHUX TPOIIECIB, 0 0a3yIOTHCSI Ha BpaxyBaHHI MOJOXKEHb BITYU3HSIHOTO Ta
3apyOiKHOTO 3aKOHO/IABCTB, JIOCSITHEHb IIPABOBOI JIOKTPHHU Ta TOTpeO mpakThuku. BomHouac, Ha
CbOTOJHIIIHIM JIeHb y BITUM3HSHINA LMBUIICTUINI BIACYTHI cCrHelialbHI MOHOTrpadiyHi AOCTIHKEHHS
[IUBUIBHO-TIPABOBOTO PETYJIIOBAHHS BIJHOCHUH 1HBECTYBAHHS Y KHUTJIOBE OyMiBHUITBO. JlOCIimKEeHHS
JAaHOI TEMaTUKU OOMEXYEThCS MOOJUHOKMMH CTaTTSMU Y TEPIOJUYHUX BHUIAHHSX, SKI HE HOCATH
CHCTEMHOTO XapakKTepy Ta CTOCYIOTHCS aHai3y MPaKTUYHHUX AacrlekTiB (iHaHCyBaHHS OyIiBHHIITBA
KUTIIA.

HenmocratHicTh CcydacHMX HAyKOBHX pPO3pOOOK 3a3HA4YCHOi MPOOJIEMATHKH, BIJICYTHICTH
TEOPETUYHUX Yy3aralibHeHb Ta BIAMOBIAHMX TMPAKTUYHUX PEKOMEHMAIlli HEraTHMBHO BIUIMBAIOTH HA
PO3BUTOK HOPMATHBHOTO DPETYJIFOBAHHS BiJTHOCUH IHBECTYBAHHS Yy JKUTIOBE OYIIBHUIITBO. 3a3HAucHE
OO0YMOBIIIOE HarajgbHy MOTPeO0y IITMOOKOr0 HAayKOBOTO JOCHIDKEHHS TEOPEeTUYHUX Ta MPAKTUYHUX
npoOJeM OXOPOHH IpaB YYacCHHWKIB 1HBECTYBaHHS y OYIIBHMIITBO JKUTJIA, a HAayKOBO-TEOPETHUYHI
BHCHOBKH Ta ITPAKTHYHI PEKOMEHAIIIT CIIPUATUMYTh BIPOBAKEHHIO OLTBII JOCKOHAJIOTO HOPMATUBHOTO
MaCHBY

3MIHA ®OPMAIJII3OBAHUX IHINKATOPIB BUBOPY MEXAHI3MY IHBECTYBAHHA
BYAIBEJIbHOI'O ITPOEKTY

T.C. Jlyrina, O.B. HekpyTeHnko
KuiBchkuii HallloHaIbHUM YHIBEpCUTET OYIIBHULITBA 1 apXITEKTYpH

Meronuka BUOOpPY MexaHI3My I1HBECTYBaHHsI OYAIBENBHOIO IMPOEKTY JKUTIOBOI chepu
3IACHIOETBCS IIJISIXOM CHUHTE3y: a0COMIOTHHUX (AKTOPIB, PO3paxOBaHMX Ha OCHOBI METOAY
BHU3HAUEHHS Jl1alla30Hy eKCTpeMyMiB OCHOBHUX Noka3HUKiB NPV Ta IRR, Ta BinHOoCHUX ¢akTopis,
BIUIMB SIKMX OIIIHEHO Ha OCHOBI NMAapHUX MOPIBHSAHb IHTETpajibHOI iepapxiuHoi Moaeni. Cunres (BiX
Tpell.) — MpoIeC MOoeAHaHHS a00 00’ €HAHHS paHilIe PO3pI3HEHUX peuel ado MOHATH B Iiijie abo
HaOip.

L{s mpobiiema mpeacTasisie cOO0I0 CKIAAHUN 00’ €KT, M0 MA€E 1EPAPXIYHY CTPYKTYPY, TOMY
IUIE BUOOPY NPIOPUTETHOTO MEXaHi3My Ul 3a0e3MeueHHs] 1HBeCTyBaHHS OYAIBEILHOIO HPOEKTY
KHTIOBOI cepr 3arpornoOHOBAHO TPOBECTH: HA TEPIIOMY €Talli - PO3paXyHOK Ta BHU3HAYCHHS
a0COIOTHUX 1 BIIHOCHUX (PaKTOpPIB, a HA JPYroMy eTami — iX CHHTEe3 Ha OCHOBI METOAY aHali3y
iepapxii (MAI), mo momsirae B JAEKOMIO3UII TPoOIeMH Ha Bce OUIBII MPOCTI CKIAIOBI 1
NOJIBIIIN 00poOIl MOCTIOBHOCTI CyIXKEHb OCOOM, IO MpHUMae pilleHHs, 3a MOMAPHUM
MOPIBHSIHHSIM.
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CriouaTKy HEOOXiJTHO BHU3HAUUTH aOCONIOTHI (akTopu. SK mpaBwio, Ui OLIHKU
a0comoTHUX (aKTOPIB BIUIMBY Ha €(QEKTHBHICTh 1HBECTHUIIIMHUX MPOCKTIB BHUKOPUCTOBYIOTHCS
HacTymHi moka3Huku: NPV (uncra npuBeneHa BapTicth), IRR (BHyTpinmHS HOpMa MPUOYTKOBOCTI),
PB (mepiox oxymuocTi) 1 PI (imaekc pentabenpHOCTi). Ha mpakTumi 11i mapameTpu MarTh pi3HY
3HAYUMICTB, aJie, Ha JYMKY 0araThoX JOCIIIHUKIB, HalOU1bI BaxuBumu € NPV 1 IRR.

3anpornoHOBaHO HACTYIMHUN aJrOpUTM aHaii3y aOCoNMOTHUX (DAKTOPIB, L0 BHU3HAYAIOTH
e(EeKTHBHICTh IHBECTULIIITHO-OY1IBETLHOTO MPOCKTY:

Eman 1. OTpuMaHHs eKCIIEPTHUX MPOTHO31B Mpo Tpoirosi motoku (CF);

Eman 2. TlepeTBopeHHS OTPUMaHKX JaHUX B Jiana3zoHHy (Gopmy;

Eman 3. Bubip mumpuHu aiana3oHy HAOIWXKEHHS sl 0ATaHCOBOTO PIBHSHHS TPOIIOBUX
IIOTOKIB;

Eman 4. Tlepexig 1o MaTeMaTHUYHOTO IMpeACTaBICHHS 0alaHCOBOTO PIBHAHHS y BUIJISAII
Jiana30HHOI KPUBOT.

Ouinka BITHOCHMX (DaKTOpIB BIUIMBY Ta iX OJHOYACHHM CHHTE3 3 aOCONFOTHUMH
(bakTopamu 3IHCHIOETHCS, SK 0yJI0 3a3HaYEHO BHILE, HA OCHOBI METOJy aHaJli3y i€papXii.

[Topsimox 3acTocyBaHHS METONy aHami3y iepapxiii — e mnoOymoBa SKICHOI Mojeni
npobieMu y BUIJISAI 1€papXiyHOi IHTETPajbHOI CTPYKTYpPH, HIO BKIIOYae MeTy abo IIib,
aNbTEPHATUBHI BapiaHTH JOCATHEHHS IIUTI 1 KpUTEPIii VTSI OIIHKHU SKOCTI aJlbTEPHATHB.

ITPOTU/IIS PUSUKAM CUCTEMI IIJITOTOBKY IHBECTULIMHO-BY JIBEJIbHUX
I[TPOTPAM HA T'PYHTI IHTETPOBAHOI'O ®IHAHCOBOI'O INTAHYBAHHA

O.M. Masmnxina
KuiBchkuii HallioHaTBHUM YHIBEpCUTET OYIIBHUIITBA 1 apXITEKTypH

InTerpoBana cucrema (piHAaHCOBOTO IUIaHYBaHHS 0a3yeTbCs Ha B3a€MOJIli CTPYKTYpPHOTO,
CKaJSIPHOTO Ta CHUTYAI[IHHOTO MIAXOAIB 1 MpPEJCTaBI€HAa CYKYIHICTIO PI3HUX BUIIB (IHAHCOBUX
IUTaHIB, 1O (OPMYIOTHCS IiJ] BIUIMBOM €K30I'€HHUX Ta €HJOreHHHX (aktopiB. Jl0 eK30reHHux
¢dakTopiB, IO BIUIMBAIOTh Ha (IHAHCOBE IUIAHYBAHHS BIJIHOCSATHCS YWHHE 3aKOHOIABCTBO,
HNPUHIUIH OyXraaTepchbKoro o0MiKy Ta (piHaHCOBOI 3BITHOCTI, PUHKOBA KOH'IOHKTYpA, LIUKIIYHICTh
PO3BUTKY €KOHOMIKH, PIBEHb CIIOKMBUOTO IIONUTY, BOJATWJIBHICTH (PIHAHCOBOI'O PHUHKY; MO
€HJIOTEHHUX — CTpaTeriuHi Ta TaKTWYHI LiIi; (opMma oprasizamii, crerianizaiis, opraHizauiiHa
CTPYKTYypa Ta MacmTabu AisUTbHOCTI OyAiBeIbHOT KOMIIaHii; Jkepena ¢iHaHCYBaHHS OY/IIBETbHHUX
KOHTPAKTIB.

HeobximHOI0 nepenyMoBOIO Ui HAIAroKeHHS B OYy/IBEIbHUX KOMIIaHIIX (iHAHCOBOTO
IUIAHYBaHHS € MOJENIOBaHHsA ii (iHaHCOBOI CTpykTypu. Lle no3Boisie i1eHTH(]IKYBaTH BHECOK
KOXHOI O13Hec-oAMHMI (M1IPO3/ALTy, perioHalbHOI YCTAHOBH, TOYKU 30yTy, NMPOEKTY, MOCIYTH,
IpyNy KIIEHTIB) y 3arajbHUi (PiHAHCOBMH pe3yibTaT; MPOBOAUTH JAEKOMIO3MLINHUN aHami3
MIPOJYKTUBHOCTI O13HEC-OJIMHUIIb, SIK Y MEXaxX OJHOT0 THNY (HampuKIaj, MO MPOJYyKTax), Tak 1 B
po3pi3i AEKUIBKOX BHUMIpIB (HAampUKIaA, TMPOIYKTH — KIIEHTH — TOYKH 30yTy); CIPOCTUTH
MPOIIEAYPH MPUUHSTTS PIllIEHb MO0 HEOOXITHOCTI Ta 00CATIB (DiHAHCYBaHHS KOXKHOTO 3 IIEHTPIB
¢iHaHCOBOT BiIOBITAILHOCTI.

Po3poGneno iHTerpoBaHy cucteMy (IHAHCOBOTO IIJIaHYBaHHS, sIKA IPYHTYETbCA Ha
B3a€MO3B’SI3Ky CTPYKTYPHOT'O, CHUTYallifHOTO Ta CKaJSPHOIO MiIXOIB, IO J03BOJISIE BCTAHOBUTHU
MPUYMHHO-HACTIIKOB] 3B SI3KM MK €JIEMEHTaMM CHUCTeMH (DIHAaHCOBOIO IJIAHYBAHHS, PO3POOUTH
BIJINOBIIHI (PIHAHCOBI MJIAHU 3 ypaxXyBaHHSAM HACIiKIB MPOSIBY €K30r€HHUX 1 €HJJOTeHHUX (paKkTopiB
Ta JOCATTH iX Y3TOJKEHOCTI, BU3HAUUTU PE3EPBU AJIS 3POCTaHHS JOXOIIB Ta ONTHUMI3AIll BUTPAT
Oy/iBeIbHOI KOMIIaHii; 3alpONIOHOBAHO METOAWYHI 3acaau (GopMmyBaHHA (DIHAHCOBOI CTPYKTYpH
OyZAiBeNbHOI KOMITaH1i, BIMOBIAHO O SIKUX, BUOKPEMJICHO 0a30BY, PO3IIMPEHY Ta MaTpU4Hy ii
MOJIeTi, BUSBIIEHO iX OCOOJIMBOCTI JUIsl PI3HUX THUMIB OydiBeTbHUX KOMIaHIM, MO T03BOJIUTH
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BU3HAYUTH BHECOK KOXKHOTO IIEHTPY (PiHAHCOBOI BiANOBIAAIBHOCTI y 3araibHuil (piHaHCOBUH
pe3yibTaT Ta MIABUINWTH €(PEKTHBHICTh YIPABIIHCHKUX PIlIEHb IMOAO PO3MOALTY (hiHAHCOBUX
peCypCiB MiX MiIPO3AiJIaMH Ta HAITPSIMAMH J{iSTTBHOCTI.

HAYKOBO-METOAMYHI IIEPEAYMOBU PALIIOHAJIBALvIIT OIIEPAIIIMHOTL JISJIbHOCTI
JIIBUHI'OBUX KOMITAHIM

C.B. Ilerpyxa!, T.C. Mapuyk?
"2Kuipchkuii HalionansHuil yHiBepcuTeT GYAiBHUITBA i apXiTEKTypH

CyuacHi yMOBU JISTIBHOCTI JI3MHTOBUX KOMITAHIM XapaKTepU3YIOThCS TAKUMH O3HAKaAMHM:
30UIBIICHHS TTOMUTY Ha JII3WHTOBI MOCIYTH, IO MPU3BOAMWTH 10 3POCTAaHHS HOTO pOJIi B CHCTEMI
€KOHOMIYHUX BIJHOCHUH CyO’€KTiB (DIHAHCOBOTO PUHKY; PO3LIMPEHHS ACOPTHUMEHTY JI3MHTOBHX
MOCIYI Ta CKOPOUYEHHsS TEPMiHIB iX BIPOBAJKEHHS, L0 CIIOHYKA€ 10 MPOBEIEHHS MOCTIHHOIO
MOHITOPUHTY Ta PEIHXKHHIPHHTY Oi3HEC-TPOLECiB; 3HaYyHA 3aJEXKHICTh BiJ 30BHINIHIX JKEpel
(diHaHCYBaHHS JII3UHTOBOI JiSUTBHOCTI; y4acTh Y JII3MHTOBUX CXeMaX JNEKUTbKOX yuyacHUKiB, KoxkeH 3
SIKUX Ma€ CBOI OCOOJIMBOCTI JisSTbHOCTI; MOCWJICHHS BOJATHJIBLHOCTI 30BHINIHBOTO CEPEIOBUINA Ta
piBHA KOHKYpPEHIIli Ha PUHKY JII3WHTOBHUX MOCIYT, SIKI OOYMOBIIOIOTH MiABUIICHHS WMOBIPHOCTI
BUHUKHEHHS Ta MacIiTabiB BTpaT JI3MHTOBHX KOMIIaHil BHACHIIOK HACTAHHS PHU3HKIB; BEIUKI
oOcsru iHdopmarlii, ii mocTiiHE OHOBJICHHS Ta MPUCKOPEHHS PyXy iHQOpMAIITHMX MOTOKIB, IO
00YMOBITIOIOTh HEOOXIHICTh CKOPOYEHHS 4Yacy Ha JOCHIDKEHHS Ta NPHHHATTS YIPaBIiHCHKHX
pimeHs. JloBeneHo, 10 il BUIIE3a3HAUYEHUX YMHHUKIB IPU3BOAMUTH O 3POCTAHHS 3HAYYIIOCTI
(iHAHCOBOTO TUTAHYBAaHHS B JisUTBHOCTI JII3MHTOBOI KOMITaHIii, B TPOIECI SKOTO OIIHIOETHCS iX
BIUIMB Ta PO3POOJSAIOTHCS 3aXOIM ILOJO 3aBUYACHOIO pearyBaHHs Ha 3MiHY 30BHIIIHBOTO Ta
BHYTPIIIHBOTO CEPEAOBHUIIIA.

@dinaHCcOBe IJIaHYBaHHS 3[IMCHIOETHCS Ha PiBHI JII3MHTOBUX KOMIAHIT Ta iX Oi3Hec-
OJIMHULG 1 SIBJISIE COOO0 CYKYIHICTh ILIJIECTIPSIMOBAHUX 3aXO0/1B, CIPSIMOBAHUX Ha MOJEIIOBAHHS iX
MailOyTHBOro (PiHAHCOBOTO CTaHy Ta BHM3HAUEHHS MOXJIMBOCTEH W aJbTEPHATUBHUX IUISIXIB
PO3BHUTKY. 3a pe3yidbTaTaMH EMITIPUYHUX JOCTIIKeHh BCTAHOBJIEHO, IO cHUcTeMa (DIHAHCOBOTO
IUTaHYBaHHS Ileé He c(hOpMOBaHA Yy BITUM3HSHHUX JII3MHIOBUX KOMMaHifAX. Lle miaTBeppKyeThCcs
HACTYITHUM: YCKJIQJHEHO KOOPJIWHAII0 [BOTO TPOIECY, IO HEraTUBHO TMO3HAYAETHCS HA HOTO
SKOCT1; HE HAJIaro/P)KEHO CUCTEMY YIPABIIHCHKOTO OOJIIKY Ta 3BITHOCTI; HE pO3p00JIEHO CrieliaabHe
METOJIMYHE 3a0e3MeUYEeHHs; HU3bKUH CTYMiHb BHUKOPUCTAHHS CYYaCHUX METOIB (iHAHCOBOIO
IUTaHYBaHHS; OOMEXEHO aHAJIITUYHI MOYKIJIMBOCTI IPOTPAMHUX NMPOJYKTIB, 110 BUKOPHCTOBYIOTHCS
y JI3UHTOBUX KOMIIaHisIX. PO3B’si3aHHS 3a3HAa4eHUX MPOOJIEM MOXIMBO 3aBISKH pO3poOli Ta
BIIPOBA/PKEHHIO 1HTEIPOBAaHOI CUCTEMH (hiHAHCOBOTO TUIAHYBAHHS.

3AJIYUEHHSA CYYACHUX KOMIIOHEHT OPFAHBAHIﬁHO-TEXHOHOFIqHOFO
MOJIEJIJFOBAHHA 10 BITPOBAJIKEHHA BY IIBEJIBHUX TTPOEKTIB HA I'PYHTI FIDIC-
AJIMIHICTPYBAHHA
B.O. IMokouenko!, M.B. T'op6au?, A.L Ierpiuenko’

KuiBchkuil HallionanbHK yHiBepcHTET OYIiBHUITBA i apXiTEKTypH

3acTocyBaHHSI TeOpii HEUITKMX MHOXXHMH BIJIKPUBAa€ HOBI MOXJIMBOCTI JJISi BUPIIICHHS
3aj]1a4 OLIHIOBAHHS MPOEKTIB 1 (POPMYBaHHS ONTHUMAIBHOIO MOPT(HEs MPOEKTIB:
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- Teopis Hagae 3aco0u U1l pOOOTH 3 HEBU3HAUYEHICTIO YHUCEIHHUX MOKA3HUKIB, Y THX
BHUIMAJKaX, KOJM HasgBHOI iH(dOpMaIli Mpo MNPOEKT HEIOCTaTHHO, IMI00 POOUTH CTATUCTHYHI
BHCHOBKH 3 HEOOX1THUM PiBHEM JOCTOBIPHOCTI;

- BIIMIHY BiJI YITKHMX METOJIB, HEUITKHI METOJl BPaXOBY€E IMOBHHUM CIEKTP MOKIHUBHX
CIICHApIiB PO3BUTKY PE3YNIbTATY, & HE JIUIIC HIKHIO 1 BEPXHIO MEXI;

- HEYiTKa MHOXXMHA JI03BOJISE BPAxXOBYBAaTH SIKICHI XapaKTEPUCTUKU MPOEKTIB,
MEPETBOPIOIOYH 1X B UHCEIbHUN PALI.

Crnenudika OymiBEeIbHOTO MPOEKTY MOJIATA€ B HOro JOBFOTPUBAIOCTI Ta HEOOXITHOCTI
MOCTIHHOTO Ta 3HAYHOTO (hiHAaHCOBOTO 3a0e3meueHHs. OTKe BaXKIMBHUM € PO3TIISA MOXKIUBOCTI
OILIIHKKA TPOIIOBOTO TMOTOKY MPOEKTY. 3arallLHOBH3HAHUMHU TOKAa3HHKAMHU, SIKi XapaKTEePHU3YIOTh
IHBECTUIITHUI TIPOEKT € TaKi BETMYMHU K YUCTUI JUCKOHTOBaHMM 10Xin NPV, BHyTpimHs HOpMa
npuOyTky IRR, TepMiH OKYyITHOCTI Ta 1HIIII.

[Ipr po3paxyHKy KOXHOTO 3 IIMX MOKAa3HHKIB TPOLIOBHU MOTIK MPOEKTY BBAXKAETHCS
BiJOMUM. 3a3BHYail HA MPAKTHIII HE MOXKJIMBO OTPUMATH TOYHY OIIHKY MOTOKY MPOEKTYy. B oMy
BUMAJKY 3pyYHO BHUKOPHUCTOBYBATHM HEYITKI 4YHCIa, TapaMeTpH SKUX MOXYTh OyTH OIiHEHI
CKCIIepTaMHU.

Hexaii rpomoBuii MOTIK MPOEKTY 3aMa€ThCs K HAOIp TpameneBHIHUX HEYITKHX YHCEN
B, =(,,b,,,b,,b,,),1=0,1,23,4...,T. Benuuuna b, IHTEPHPETYEThCS SIK MECUMICTUUYHUNA BapiaHT

- HallMEHII MOXXJIMBE 3HAYEHHS MOTOKY ( BIAKMHYTO MpPH aHalli3l MOJATKOBUM DPETyIsTOpPOM) B
MOMEHT 4acy t, HOTIK Hi IIPU SAKUX OOCTaBUHAX HE MOXKE OyTH HHW)KYe L[bOrO 3HA4YEHHS, b, -

HalOUIbIl MMOBIpHMM BapiaHT ((hakTUYHMN, NpPU aHali3l [OJATKOBUM pErylsTopoMm), b, -
aNbTEPHATHUBHUN /0 ONTHUMICTUYHOIO BapiaHTy, NPU aHali3l MOJATKOBHUM pErynaTropoMm, b,, -

ONTUMICTUYHHI BapiaHT, MPU aHANI31 MOJATKOBUM PEryJsTOPOM YTBOPIOIOTH 1HTEpPBal, B MEKax
SIKOTO CKOpIII 3a Bce Oy/ie 3HAXOIUTHCh 3HAYEHHS TPOIIIOBOTO MOTOKY.
AHaJOTYHUM YHHOM CTaBKa JUCKOHTYBAHHS TaKOX 3a/1a€ThCS B BUIJISI/II HEYITKOTO YHCIa

I’:(}’er,r3,r4).
o6 3naiitu Bupa3 mis Hewitkoro NPV, Tpeba sik 1 B 3BU4alilHOMY BUIAJIKY, CyMyBaTH
(HeuiTKi) AUCKOHTOBAH1 3HAYEHHS JUIsl BC1X KOMIIOHEHTIB IPOIIIOBOTO TIOTOKY:

NPV :iPV(B[) (1)

t=0
B cBorwo qepry AUCKOHTOBAHC 3HAYCHHS PV (Br) OTPUMYEMO NUIAXOM 3aCTOCYBAHHA

t

NPUHINITY PO3LIMPEHHS 10 KiacuuHoi ¢opmymu: PV(B,) =
(I+7r)

. TakuM YMHOM OTPHUMYEMO

JAUCKOHTOBAHUH YUCTUH TPOIIOBUH MOTIK B MOMEHT 4acy t.
max(b,,,0) N min(b,,,0)
(1+r) (1+n)
max(b,, +0) N min(b,,,0)
PV (B)= (I+r) '(1+r2)' @
max(b,;,0) N min(b,;,0)
A+r)"  A+n)
max(b,,,0) N min(b,,,0)
(1+n) (I+r)

[TizcraBnsgioun OTpUMaHUM BHpa3 B TmomepenHi ¢opmynn MaemMo (opmyny s
PO3paxyHKY YHCTOI MOTOYHOI BAPTOCTI MPOEKTY:
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T T T T
NPV=(>'d,.> d,.>.d;.> d,) (3)
t=0 =0 =0 t=0

ne PV(B)= (d,d,.d,.d, ), ne d,- onTuManbHuMil oOuiKyBaHWi goxim, d,, —
albTePHATUBHUMN O HAHKpAIIOro O4iKyBaHOIO A0XONy, d,, — HAWOLIbII MMOBIpHUNA — (pakTHUHMIH
OYiIKYBaHMM 10X1A, d,, — IECUMICTUYHUMI OUiIKyBaHUH AOXI.

OTxe MAaEMO aITrOPUTM OIIHKM IHBECTHLIHHOTO MPOEKTY JJIsl IHBECTULIHHOTO MOpTders
Oy/iBEJIbHOI JI€BEIONEePChKOT KOMIIaHI].

OHOBJIEHHAI METOJAMYHUX TA KBAJIIMETPUYHUX HIAXOMAIB INOAO PU3NK-
MEHEJDKMEHTY CTEUMKXOJIZIEPIB bY AIBHULITBA HA T'PYHTI TQM

J.A. PuxakoB
KuiBcbkuii HaioHAILHUH YHIBEpCUTET OYAiBHULITBA 1 apXITEKTYpH

PeimxuHipuHr Ta HOro Haiickopime eQpeKTHBHE NPOBEIEHHS BHUMAaraloTh CTBOPEHHS
OKpeMoro OmwomkeTy (MiHIMaIbHO HEOOXIIHOTo), 0e3 SKOro MOoYaTOK 1 MPOBEACHHS BCHOTO
KOMILIEKCY poOIT HeMoXHBe. SIK JEeMOHCTpYye MpakTHKa, JJIs peaiizalmii HamiueHOi mporpaMu
HEOOXITHO BAXUIMBO YITKO BHU3HAYHMTH Ta PO3MOIUIMTH POJi, OOOB’S3KM Ta BiAMOBIIAJIBHICTH
KOXXHOTO ydYacHUKa i 3a0e3ledyeHHs peamizarii miield mporpamu. B xomi peamizarii pobit 3
PEIHKUHIPUHTY CIIiJ] YiTKO BUIUISITH JOCATHYTI B X0/l pOOIT pe3ynbTaTH.

besymoBHO peamizamisi poOiT 3 peiHKHHIPHHTY BHMAara€ BiIOBITHOI METOAWYHOI Ta
IHCTPYMEHTANIbHOI MIATPUMKH, SK1 SIK MPaBHIIO 3a0€3Medyl0Th KOHCAITHHIOBI Kommnadii. B xomi
PO3TOpPTaHHS MPOTPaMH PEIHKUHIPUHTY CIII/I YiTKO PO3PI3HATH 3aX0/IH, SIKI MOKPAIIYIOTh Oi3HEC, Ta
3aX0/id, IO CKIAJAI0Th MPOLEC PEIHKUHIPUHTY Ta JTOKOPIHHO 3MIiHIOIOTH Oi3Hec. Ha BinMminy Bifg
TPaTUIIIHOTO TPOIIECY MOKPALICHHS B SAKOCTI MOYAaTKOBOI TOUKH OepyTh HE iCHYIOUMI IMpOIEC, a
«YUCTUH JUCTOK», TOOTO BiOYBAa€ThCS MPOEKTYBAaHHS HOBOTO Mpolecy. SIKIIO0 MOKpaIleHHsS
B1J1I0YBaIOTHCSI 3HU3Y-BrOpy, TO PEIHKUHIPUHT HABIaKU — 3rOpU BHU3. PEIHKUHIPUHT OXOIUIIOE BCl
cdepu IiAIBHOCTI MIIPUEMCTBA, a HE JIMILIE «BY3bKI MICIS» OKPEMHX MOMIMIIYIOYHX 3aX0/1B.

Jlo daxTopiB, 10 CIPUSAIOTH YCHIIIHIA peani3aiii peiHKUHIPUHTY, CIIiJ] BITHECTH, MEpII 3a
BCE, TOTOBHICTh KEpPIBHUIITBA J0 3MiH, pO3yMIHHS Ta Bipy B KiHIIEBHH pe3ylbTaT, pO3yMHY OLIIHKY
PHU3HUKIB, 3 AKMMHU IOB’s3aHa peanizaiis nporpamu. [Ipu HassBHOCTI TOTOBHOCTI 3 OOKY KEpiBHHUIITBA
JOLULTFHO HAIUINTH BIAMOBIIHUMH TOBHOBRXCHHSIMH TEPCOHAN, IO 3aWMaEThCs peati3alliero
MPOrpaMu, Ta 4ITKO BU3HAYUTH POJIb 1 000B’SA3KM KOXKHOTO. JIJI MATpUMaHHS TeMIy IPOBEJICHHS
IpOrpamMM Ba)KJIMBO Mepe0auynuTH HeoOXiAHUN OI0KeT Ui peastizallii mepi 3a Bce MPIOpUTETHUX
L17Iel Ta MOHITOPUHT PE3yJbTaTIB peai3allii nporpaMu peinkuHipuHry. Hapemrri, jana nporpaMa
NOBUHHA  MIATPUMYBATUCh  BIANOBIAHOI  TEXHOJOTI€I0, METOJMYHUM  3a0€3MEUYECHHSM,
BIJIIIPallbOBAHUM B XOJII peajizaiii MoJIOHUX IMporpaM Ha 1HIIMX MiANPUEMCTBAX (SK MPAaBHIIO 1€
MeTOAMYHE 3a0e3MeueHHs HallpallbOBaHe y KOHCAJTHHIOBUX KOMIIaHii).

OHOBJIEHHA METOJJOJIOI' Tl PEIHXKUMHIPUHI'Y BY JIBEJIbHUX IAITPUEMCTB UEPE3
CIIOJIYUYEHHA ITPOBECHO-OPIEHTOBAHOT O IIIAXOAY TA YIIPABJIIHHA «3A
HUTAMN

I''M. Pu:xxaxkoBa

KuiBchkuii HallloHaIbHUM YHIBEPCUTET OYIIBHULITBA 1 apXITEKTYpH
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3 MeTOI0 MiJABUINEHHS KOHKYPEHTOCHPOMOXXHOCTI BITYM3HSHI MiINPUEMCTBA TMOBHHHI
AKTUBHO BHUKOPHUCTOBYBATH TMPOICCHUHN MIAXid, SIKUA BXKE JaBHO JOBIB CBOIO €()EKTHUBHICTH B
PO3BHHEHHUX KpaiHax. YKpaiHChKUI PHHOK IepedyBae JIMIIe Ha MOYATKOBOMY €Tarli PO3BUTKY LUX
nporeciB. [Ipote, BapTo OuIbIIe yBaru 30cepeaUTH HA MOKpaIIeHHI Oi3HEC-TIPOIIECiB, aJ)Ke 3BHYHI
JUIL BCIX Oprafi3aliifHi CTPYKTYypH YIpPaBIIHHS Jy>K€ 4YacTO BiJCTPOUYYIOTH PO3BUTOK KOMIIAHIT
4yepe3 HEAONIKM B CHCTEMi YIpaBIIHHA, 30KpeMa, 4Yepe3 BTpaTy CcaMoro JOpOroro pecypey
CHOTOZICHHS — Yacy, a/Ke SIKIIO0 BTPAYAEThCS Yac, TO BTPAYAIOTHCS 1 MOKIMBOCTI.

PesynpTat nmpoBeAEHUX JAOCIIIPKEHb Ta CBITOBA IPAKTUKA JOBOJAATH, IO BITUYMU3HSHI
OyniBenbHI KOMIaHIl OyIyTh Bce aKTHUBHIILE 3aTy4eH] B IPOLecH peilkuHipuHry. Cepen OCHOBHUX
nepeBar Takoro MiJIXoJy MOXHA BUJUIMTH IPOCTOTY MPOBEACHHS ONTUMI3aLlli K caMUX MPOLECIB 3
TOYKM 30py iX oOprasizaiii, CHHXpOHi3alii Ta B3a€MOY3TO/KEHOCTI, TaK 1 pecypciB, MIO
CIOXKMBAIOTHCS IMPOLIECAaMH, OCOOJIMBO JIIOJCHKUX. IIpM BHKOpHUCTaHHI MPOLIECHO-OPIEHTOBAHOTO
MiAXOMy B YIpPaBIiHHI CaM MPOLEC CTAa€ PO3MOAUICHHM PETYISITOPOM SKOCTI CKJIaJOBHX HOro
nporeayp, Oy1y4s OpieHTOBaHUM Ha peaJbHOTO PUHKOBOTO KilieHTa. BumaineHHs Gi3Hec-IpoIeciB,
iX aHai3 Ta MOJANbIIE MOKPAIICHHS 1 BJOCKOHAJICHHS — KOJIOCAIBHHUN Pe3epB IS IiIBUIICHHSI
KOHKYPEHTOCIIPOMOYXKHOCTI KOMITaHii Ta €(peKTUBHOCTI JiSUTbHOCTI.

[IpakTuyaMi TOCBiN pearizamii mporpaM PEiHKUHIPUHTY I03BOJISIE BUAUIHUTH HACTYITHI
HEeraTuBHI (paKTOpH, 110 IPU3BOIATH O 3HAYHUX BTpPAT:

- crpoba peari3oByBaTH MPOTrpaMu, HE YTHCKAIOYH TP IIbOMY HIUHiX 1HTEpECIB;

- MPU3HAUCHHS  BIAMOBIAAJIBHMX 3a peaii3amiio NporpaM, HE  HaJIIJIEHUX
BiJIMTOBIJHAMH ITOBHOB)KCHHSIMU, B TOMY YHCJIi IPABOM JIOTIOBIJIATH B XOJ1 pealtizarlii mporpamu;

- PO3TATHYTICTh IpOrpaMu B yaci (MIANPUEMCTBA HE MOXKYTh BUTPUMYBAaTH TaKui
IHTCHCUBHUI Xi poOIT OUIBIIE POKY);

- BY3bKICTh, OOMEXKEHICTh IOCTaBJICHMX 3aBJaHb Ta IX HEUITKAa Opi€HTalid Ha
JOCSITHEHHS TIEBHOTO e(heKTY;

- HeOaxxaHHs 0COOUCTO JA0JIyYaTHCh JI0 IPOLIECY TON-MEHEKEPiB;

- BIJICYTHICTh KOHIIEHTpALlii Ta 30CEpeKeHHs Ha Oi3Hec-mpolecax Ta MOUIYK BTpPaT
BCEpEeNIMHI CTPYKTYp Ta iH.

[Tonanbui gociigkeHHs: Oy1yTh IPOBOAUTUCS Y HAPSIMKY pO3pOOJIEHHS KOMIUIEKCHOI Ta
INPUIATHOT 7O NMPAKTHYHOIO 3acCTOCYBaHHsS Kiacuikaiii Oi3Hec-mporeciB. 3arajbHUM KypcoM
JOCHIIKEHHs O13HEeC-TIpolieciB Oy/ie BUSBJICHHS 3aKOHOMIPHOCTEH iX opMyBaHHS Ta ONTUMI3allii,
a TakoX (akTopiB, fAKI YMHATH BIUIMB Ta sKI BapTO BpaxOBYBAaTH IpU IPOEKTYBaHHI Ta
PEIHXMHIPUHTY O13HEC-TIPOIIECIB M1JT HOB1 MOTPEOU Ta BUMOTH Oy/11BEIbHOTO PUHKY.

AIIMIHICTPYBAHHS AEBEJIOIIEPCHbKUMU ITPOEKTAMU 3 BUKOPUCTAHHAM
MOJIEPHI3OBAHOI IEPAPXIYHOI CTPYKTYPU

P.B. Tpau, }O.M. Pyunncbka
KuiBchkuii HallloHaIbHUM YHIBEPCUTET OYIBHULITBA 1 apXITEKTYpH

lepapxiuHa cTpykTypa - 1e rpadiyHe IpeaCTaBIeHHs MPOOIEeMH Y BUIJIS1 IEPEBEPHYTOTO
JiepeBa, /1€ KOXKEH €JIeMEHT, 32 BUHSATKOM CaMOI'0 BEPXHBOTO, 3AJIEKHTh BiJ OJHOro abo Oinblie
BUIIIE PO3TAIIOBAHHUX €JIECMEHTIB:

1) 1ug crpykTypa BinoOpaskae po3yMiHHsS MpoOJieMH 0CO00I0, SiIKa MpUHMae PillICHHS.
KoxeHn enemeHT iepapxii MOXe MpEICTaBIsATH Pi3HI acleKTH PO3B'sI3yBaHOI 3ajadi, IPUUOMY JI0
yBaru MOXXyTb OyTH MPUIHATI SK aOCONIOTHI, TaK 1 BiJIHOCHI YMHHHMKH, BUMIPIOBAaHI KUIbKiCHI
napaMeTpH Ta KICHI XapaKTepUCTUKU, 00'€KTUBHI JAaHi 1 Cy0'€KTHBHI €KCIIEPTHI OLIHKH.

2)  OuiHKa NpIOPUTETIB BIACTUBOCTEH BHOOpPY 3a mcuxoMeTpuyHoro mkanoro T. Caari,
sIKa BKJIFOYAa€ B ce0e Taki Mipu OIIIHKHM BJIACTUBOCTEH: HeMae pi3HUIll — 1, ciadka pi3HUIA — 3,
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CHJIbHA PI3HUIL — 5, AyXe CUJIbHA PI3HHULA — 7, aOCOIIOTHA pi3HULA — 9, a TaKOX MPOMiKHA Mipa
oliHku — 2, 4, 6, 8.

3)  BHU3HAYCHHS NMPIOPUTETIB BCIX €IEMEHTIB i€papXii 3 BUKOPUCTAHHSAM METOJy MapHUX
MOPiBHSHB — TOOYA0BA MATPUIIl JIOKAJTLHUX TIPIOPUTETIB.

4)  Bu3HAUCHHS TJOOAIBHUX TMPIOPUTETIB - CHHTE3 TIJO0ATBHUX MPIOPUTETIB
ANbTEPHATHB IIUIIXOM JIIHIHHOI 3TOPTKHU MPIOPUTETIB €JIEMEHTIB Ha i€epapXii.

5)  mepeBipKa Cy/KEHb Ha Y3TOJKEHICTb.

6)  TOPUIHATTS PIlICHHS Ha OCHOBI OTPUMAHMX PE3YJIbTATIB.

['onoBHa mepeBara MeToay MOB’s3aHA 3 BUKOPHUCTAaHHSM i€papxidHoi Mojeni, sKa Ipu
po3po0l11i epeniKy KpUTepiiB 3ade3mneuye psi rnepesar:

o MOBHOTA — CIIOYATKy BU3HAYAIOTHCS 3arajibHi HAMPSIMKH 32 SIKUMH MOKJIMBO 3 PI3HUX
OOKIB OIIIHUTH MeXaHi3MH (hiHAHCYBAaHHS 1HBECTHUIIHHO-OYIBEILHUX MTPOCKTIB;

o AeTamizamisi — 3AIHCHIOETbCA TepexiJ BiJI 3aralbHUX KpHUTEPiiB, 3a SKUMH
HEMOXIJIMBO OI[IHUTHU 1HBECTHUIIITHO-Oy 1iBEIbHI MPOEKTH, 1O IPOCTUX BUMIPIOBAaHUX KPUTEPIiB;

. CUCTEMaTH3aIlisl — BU3HAYCHHS i€papXii B3a€MO3B 3Ky MK KPUTEPISIMH BUKIFOYAE
MOJKJIMBICTh 3aCTOCYBaHHS OJHOTHUITHHX KpPUTEpIiB 1 BUSBISAE KPHUTEpii, SKi TPU TPOCTOMY
nepepaxyBaHHI MOTIIH 3TAITUTHCS HETTOMIYCHUMHU.

Janwuii crioci6 Moxke 0yTH BUKOPUCTAHO SIK albTepHATHBA TPAAUILIINHINA eKCIIePTHIH OIiHII,
0 3aCHOBaHAa Ha ONUTYBaHHI cmemianictiB. OLiHKa caMuUX MexaHi3MiB (iHaHCyBaHHS
1HBECTHUIIITHO-0Y/1iBEIbHUX MPOEKTIB 3A1HCHIOETHCS MApHOI MEPEBIPKOIO BiAMOBITHOCTI MPOEKTIB
KO)KHOMY KpuTepiro. Ha ocHOBI oTprMaHuX Koe(illi€HTIB pO3pax0OBYIOThCS PE3YIIBTYIOUI OI[IHKH 32
SKUMH BU3HAYAETHCS MPIOPUTETHUI MeXaHi13M (piHaHCYBaHHS 1HBECTUIIHHO-OyIiBEbHUX MPOEKTIB
KUTIIOBOI chepu.

OPI'AHIBAIIAA MEHEJUKMEHTY BYIIBEJIbHOI'O IIAIPUEMCTBA HA IT'PYHTI
[HHOBANIMHOI'O [NTPOBAUJAVHIY
S1L.IO. ®enoposa, F0.C. MakcuM 10K
KuiBchkuii HalllOHaIBHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH
[HHOBalIMHUN TMPOBAWIUHI B CHCTEMI IPOLIECHO — OPIEHTOBHOTO MEHEXJIMEHTY

Oy/iBETBHOTO MIANPUEMCTBA Ma€ CTPAaTETiYHUM XapakTep 1 TIPYHTYETbCS Ha BIJIOBITHHX
MPUHIUTIAX:

° [TignopsaAKOBaHICTh CTpATEriYHUX MiJiel I1HBECTUIIHHOI CTpaTerii CcTpaTeriyHuM
LUISIM IHHOBALIHHOTO PO3BUTKY.

. BapiabenbHiCcTh Ta THYYKICTh CTOCOBHO 3MIH 30BHIIIHBOIO CEPETOBHIIA.

. BinnoBigHICTh 1HBECTHMILIMHOI cTpaTerii 1CHYIOUOMY IHBECTHULIHHOMY KIIMary,

HampsiMaM JIEp>KaBHOI'O PEryiIioBaHHS 1HHOBALIMHUX 1 1HBECTULIMHUX IPOILECIB 3 ypaxXyBaHHIM
MIEPCIIEKTUB PO3BUTKY.

. [TapanenbHiCTh  pO3pOOJEHHS MApKETHHTOBOI Ta 1HBECTHIIMHOI  CTpaTterii
IHHOBAIIIITHOTO PO3BUTKY.

o [TpuiiHATHI piBEHb PU3UKY IHBECTULIHHUX PIlLICHb.

. JIOCTaTHICTh 1HBECTUIIIMHUX pecypciB s peanizanii MPOEKTIB 1HHOBAILIMHOTO
PO3BHTKY.

o EdexTuBHICTD i1HBECTYBaHHS.

3 morisiy  pe3ysbTaTMBHOCTI 1HHOBAIIMHOTO Mpoliecy HAHOUIbII iCTOTHOIO € CTaiis
MOIIMPEHHs, TaK 3BaHUM TpaHcdep TexHoioriil. Ha wmil cramii 1HHOBamIAHOrO MpOIECY
BiIOyBa€ThCsl peanizallisi KOPUCHUX €(EeKTiB HOBOBBEJICHHS, II0 BU3HAYA€ CBOEYACHY OKYIHICTh
BUTpAT Ha HOBOBBE/ICHHS, €PEKTUBHICTh IHHOBAILIIHHOTO IPOBANMHTY B LI1JIOMY.
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Tpaucdep texnomorit (TT) - me mpouec mepeHocy TEXHOJOTIH Bi HepeaaBaibHOI 10
MPUHMar040i CTOPOHM, HAMPHKIIAA, BiJ PO3pOOHUKA O KOPHCTYBaua, BiJ MPOJABIS A0 TMOKYIIII,
BiJl OZJHOTO IiIPO3/ILTY JI0 iHIIOTO TOIIO.

Ha mianmpuemctBax OymiBenpHOI Tramysi, depe3 ii cmernudiky, mnporec TpaHchepy
IHHOBAIITHUX TEXHOJIOTIH MOke OyTH MPEACTaBICHUN Y BUTIISAAL IBYXBEKTOpHOU Mozeni. JJudy3is
1HHOBAIII B1IOYBAETHCS IO JIBOX HAMPSIMKAX: MO TOPU3OHTAJI Ta MO BEPTHKAII. 3a BEPTHKAILHUM
BEKTOPOM  3/IMCHIOETHCS MOLIMPEHHS IHHOBALId B OpraHi3alfisx, MO BUPOOJISIOTH OAHOTHUIIHY
MPOAYKIiF0 a00 HAJalOTh CIeialli30BaHl BUIU POOIT UM MOCHIYT. 3a TOPU30HTAIHBHUM BEKTOPOM
Bi/I0yBa€ThCS BUHUKHEHHS Ta PO3BUTOK 1HHOBAIM B 1HTETPOBAHUX CTPYKTypax BiAMOBITHO JO
TEXHOJIOTTYHOI MTOCITIIOBHOCTI MPOIIECIB OY/IIBEILHUX POOIT.

Buxonsun 3 mineit kmacudikamii  Ta ans 3a0e3nedeHHs KOMIUIEKCHOTO MiAXOAy [0
XapaKTePUCTHKH IHHOBALIIHHOTO IPOBAMIMHTY, BXKIIUBUM € JICTEPMiHAI[S CKIIAIOBUX ITiJICUCTEM.

AJIMIHICTPYBAHHS T'OCITOJAPCHKAM MTOPT®EJIEM BY JIBEJIHLHOT'O
MIJIIPUEMCTBA Y ®OPMATI [TPOIYKTOBO-PUHKOBOT KOHIIEITLIIT

[.0. Yepuuien
KuiBchkuii HallioHaIbHUM YHIBEpCUTET OYIIBHUIITBA 1 apXITEKTypH

BenuypHe iHBecTyBaHHS B CBOili OCHOBI MICTUTh 1HHOBAIiI{HI IPOIIECH, 1110 BiIOYBAIOTHCS
Ha I IIPUEMCTBI.

[HHOBAI1T € peakIIi€ero MiAMPUEMCTBA Ha IPOTHO30BaHI YK (DAKTUYHI 3MiHU B CEPEIOBHIII HOTO
¢bynkmionyBaHHA. OCKUIBKH 30BHIIIHE CEPEIOBUINE IOCTIHHO 3MIHIOETHCS, TOBHHHI BiIOyBaTHCS
aJIeKBaTHI 3MIHU y BHYTPIIIHBOMY CEPEIOBHILI MIAMPHUEMCTBA, TOOTO OCTaHHE TIOBUHHE 3/11HCHIOBATH
iHHOBAIi1, iHaKIIe HOTro BHYTPIIIHE CEpeloBUINE HE Oyne BIIMOBITaTH BUMOTaM 30BHIIIHBOTO. [list
BUPILIEHHS 3aBJaHb, L0 CTOATh IEpe] NOAAIbIIOI CHCTEMHOIO peai3alli€lo I1HHOBALIMHOrOo
MPOBAUIUHTY €: (DOPMYBAHHS €JIEMEHTIB IHHOBAI[IWHOI TOJITHUKU MIIIPUEMCTBA; BHOIP METOMIB 1
CIOCO0IB YIPABIIHHS MPOAYKTOBO-pUHKOBUM mopTdenem mignpuemcrsa (IIPIIII), y Tomy uumcini
HOro I1HHOBALIMHUMU €JIEMEHTaMH, KOHTpPOJIIO 32 BUKOPHCTAHHSM OOpaHUX METOJIB 1 cHocoOiB
ynpasiiaas TIPIIII; 3acrocyBaHHs 1HHOBALIfHMX CTpaTerii 3MiH TOKa3HMKIB JISUTBHOCTI
MIANPUEMCTBA Ta HOBI KOMOIHAIll HasBHUX pecypciB. Y I[bOMY pa3l MalThb Ha yBasl, IO
3MIHIOBATUCS MOXYTh OyIb-sIKI €JIeMeHTH Oi3Hecy, ajieé 3MIHU CIY)XaThb YJOCKOHAJIEHHIO
BUPOOHUIITBA.

1. 3acobwu, 110 BTUIIOIOTh HAYKOBI BIAKPUTTA B *kKUTTA. TyT Ha meplue Miclie CTaBlIATh
HAyKOB1 BIAKPHUTTSI, TOOTO HOBOBBEJIEHHS 3IIMCHIOIOTHCS, BUXOJAYU 3 HAsBHOI MPOIO3ULIT (SIKUX-
HeOy/1b HAyKOBUX BUHAXO/IIB).

2. Brinenns igei B kuTTA. MaeTbcsi Ha yBa3l, L0 B TOCIOAAPCHKIA ISIIBHOCTI
HiANPUEMCTBA BHKOPUCTOBYIOTBCS 171€i 111010 Oyab-sIKOTO eleMeHTa Oi3Hecy, sKi BHHHMKAIOTh
HECTUXIMHO (HEIHTYITHBHO).

3. VYcnimHo peamni3oBaHi HOBI iJ€l, IO CTOCYIOTHCS KOXHOTO 3 €JIEMEHTIB Oi3Hecy
(ToOTO 1HHOBAIIIT MO’KHA Ha3BaTU TAKUMHU, TUIBKH SKIIIO BOHU BIATI Y CBOIH peasizaltii).

4.  BeHuypHe IHBECTYBaHHS SIK SBHIIE, TOOTO MaTepiani3oBaHi 3MiHH, BUKJIHMKaHI
pEaIbHOI0 YM TOTEHIIHHOI0 NOTpPe0oK pPHUHKY (IOMHUTOM), 3YMOBJIEHI HAyKOBO-TEXHIYHUM
IPOrpecoM 4YM CIELiadbHO IPOBEACHUMH HAyKOBUMH JOCTIUKCHHAMH. BOHM MOXyTh OyTH
BHUpaXEHI B TOBapax (MPOIYyKIii, 110 BUITYCKAETHCS), TEXHOJOTIYHUX IpOLecax, TOKyMEHTOOOIrY,
Jiro4ii opranizaliiHiil CTpyKTypi, JpKepeaax CUPOBHHHU 1 MaTepialiiB, puHKax 30yTy Ta iHIIE.
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PECTPYKTYPU3SALIA BYAIBEJIBHOI'O ITIAIIPUEMCTBA V ®OPMATI ITPOBECHO-
CTPYKTYPOBAHOI'O TA AHTUCHUIIATHBHOI'O MEHE/DKMEHTY

IO0.A. YUynpuna, X.M. Uynpuna
KuiBcbkuii HaIllOHATBHUHN YHIBEPCUTET OYAIBHHUIITBA 1 apXITEKTypH

CyuacHi yMOBM (YHKIIOHYBaHHS BHMMAaraioTh CTBOPEHHS HOBITHBOI IapajurmMu
MEHEJKMEHTY, sika O IHTerpyBaia yci iCHyro4i Hajl0aHHS y MEHEIKMEHTI Ta Oyna Ou crpsiMoBaHa
Ha CTBOPEHHS €(PEKTHMBHOTO KOMIUIEKCHOIO MIIXOAY 10 YHpaBiiHHA mignpuemcrBamu. Came Ha
MOEJHAHHS TIepeBar yCiX KOHIEMLid MEHEIKMEHTY CIPSMOBAaHUI 3alpOrOHOBAHUHA MPOIECHO-
CTPYKTYPOBaHMH MHiAX1J OO0 MEHEeKMEHTY. IIporecHo-cTpyKTypoBaHUN MEHEPKMEHT IMOE€IHYE B
co0i TmpoleciiHUN, CUCTEeMHHH, CUTYyaliMHWNA, JUHAMIYHUKA Ta (QYHKIIOHAIBHUN MiIXOdu 1
IPYHTYETbCS Ha KOHILEMLIi, BIMOBIAHO 10 SKOI MEHEUKMEHT PO3IJINAEThCA SIK IMPOLEC, L0 €
MIOCTIIOBHICTIO TIEBHUX 3aBEPIICHUX €TaIiB, KOKEH 3 KHX Ma€ CBOIO CTPYKTYPY, 110 B CYKYITHOCTI
3a0e31euyloTh 31HCHEHHS YNPaBIIHCHKOIO BIUIMBY KEPYIOUOi CHCTEMH Ha KEpOBaHY 3 METOI0
JOCSTHEHHS WUIed oprafizamii y TEeBHMX yMOBaxXx (YHKIIOHYBaHHS. 3TiIHO MPOIECHO-
CTPYKTYPOBaHOI'O MEHEPKMEHTY MPOLIEC YIPABIiHHS OpraHi3ali€lo OXOIII0E TaKi eTamu:

1. BuokpemsieHHS CyKYITHOCTI KOHKPETHHX (DYHKIIi MEHEIKMEHTY Ta 3a0e3redeHHs
ixHpoi peamizamii dyepe3 3araibHi (GYHKII (TJIaHYyBaHHsS, OpraHi3yBaHHS, MOTHUBYBaHHS,
KOHTPOJIIOBAaHHS, peryiroBaHHs). Llell eram € mpeporatmBor0 KepiBHOI CHUCTEMH oOprasizaiii Ta
BiJIoOpaXkae BUIM NiSIILHOCTI anapary YIpaBIliHHA.

2. CTBOpEeHHS METOAIB MEHEKMEHTY K MOTCHLIHHUX CIOCO0IB Ta MPUHOMIB BILIHBY
KepiBHOI CHCTEMH Ha KepoBaHy. MeToiu MEHEI)KMEHTY 3a3BUYail BUCTYNAIOTh y JOKYMEHTAIbHIN
¢dopmi Ta MarOTh CIPSIMYBAJIbHUH, OpraHi3alliiHUMA, PETIAMEHTHUHN, PO3IIOPATIAN XapaKTep.

3. TpanchopmyBaHHS METO/IB MEHEKMEHTY B YIPABIIHCHKI PIMICHHA LUISIXOM iX
MIPaBOBOTO Y3aKOHEHHS Ta BUOOPY HalKpamux ambTepHaTuB. Ha boMy eTari MOJIJIHMBa CIiBIIpaLs
MDK KEpIBHOIO Ta KEPOBAHOIO CHUCTEMOIO Ha MIJNPUEMCTBAX, Y SKHX HPAKTUKYETHCS 3aTy4eHHS
BHUKOHABIIIB JI0 YXBaJICHHS YIIPABIIHCHKUX PILICHb.

4.  3abe3neueHHs BIUIMBY KE€PIBHOI CUCTEMU Ha KEPOBaHY 4Yepe3 YMPaBIIHCHKI PIlLICHHS
Ta MeXaHi3MU KepiBHUUTBa ((opMU BIaaAM, CTWIl KEpIBHUITBA, HAJArOJKEHHS COIaJIbHO-
MICUXOJIOTTYHOIT B3a€MOIi1 MI>K KepIBHUKAMHU Ta MiAJETIUMHU).

BumeBkazani  eranu  MPOILIECHO-CTPYKTYPOBAHOTO  MEHEIKMEHTY  B1J0Opa)xaroTh
B3a€MO/JIII0 MIJK KE€PIBHOIO Ta KEPOBAHOI CHCTEMaMM Opradizauii. XapakTepuCTUKU Ta mapaMeTpu
KOXHOro eTtamy (OpMYyIOThCSl MiJI BIUIMBOM CEpeIOBHINA (YHKI[IOHYBaHHS, MOBHUHHI OYyTH
JUHAMIYHUMH 3 YpaxyBaHHSAM CHUTYallIHHOCTI Yy JiSJIbHOCTI, OXOIUIIOIOTH YCi €JIeMEHTH
MIIMTPUEMCTBA SIK CUCTEMH.

Ha xoHOMY NiZNPUEMCTBI MIOAHS pPeai3yeThCsl 3HAUHUM Mepeik KOHKPEeTHUX (YHKIIiH
MEHEKMEHTY, 110 SIKUX BIIHOCATH YNpaBIiHHSA 00’ €KTaMu, MpolecaMy, €JIeMEHTaMU BUPOOHUYO-
roCHoAapchKoi AisnbHOCTI. Jl0 TakuxX QyHKIIH MEHEIKMEHTY BIIHOCATH YIPaBIIiHHS MOCTAYaHHSIM,
BUPOOHUUTBOM, (piHaHCAMH, 30yTOM, IHBECTHUIIISIMU, KOHKPETHUMU M1PO3UIaMU, TEXHOIOTTYHUMHU
nporecaMu TOImo. TakuM YMHOM, YIPaBIiHHS PU3MKAMHU CIIiJ] TAKOX BBAKAaTH KOHKPETHOIO
(GYHKIIEIO MEHEPKMEHTY, OCKIIBKU HAEThCS MPO HEB1JI'EMHHM €I€EMEHT BUPOOHUYO-TOCTIOAAPChKOI
ISITBHOCTI.

VY miTepartypi Ta Ha MPaKTHUIl YNPaBIiHHS PU3UKaMU OTOTOXKHIOIOTH 13 MIATOTOBKOIO Ta
peaizali€ro 3axo/iB MO0 3HMKEHHS MOXIIMBUX BTPAT BiJl HACTAHHS MOTEHIIMHUX PU3UKIB, IPU
[IbOMY BHOKPEMJIFOIOYH TaKi METON YIPABIiHHS PU3UKAMHU:

- YHUKHEHHS, TOMEpEeKEeHHs, 3amo0iraHHs BUHUKHEHHIO PU3HKIB (BIAMOBa Bij
po0OoTH 3 HemepeBIpeHUMH KOHTpareHTaMu, MOUIYK rapaHTiB, BIIMOBA BiJ] pU3HKOBAaHUX MPOEKTIB
TONIO);

- NPUMHATTA PU3UKY (YCBiZIOMJIEHE NPUUHATTSA MOTEHIINHUX PU3MKIB Ha 3acajgax
(bopMyBaHHS CUCTEMH PECYPCHHUX PE3EPBiB 111010 KOMIEHCALlli BTPAT MpH X BAHUKHEHH]);
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- ONTUMI3aIlis (3HIDKEHHS) CTYNEHS pPU3HKY, SKa MOXKE 3/1HCHIOBATUCH PI3HUMHU
croco0aMu: MUITXOM PO3MOAUTY pH3UKIB (3acTocyBaHHS ()’r0UepciB, OMIIIOHIB, JI3MHTY TOIIO),
nokamizamii (hopMyBaHHS BIIOKPEMIICHUX Oi3HEC-IEHTPIB I peaiizailii HaiOuIbII PU3UKOBUX
MPOCKTIB), CTpaxyBaHHs, JAWBepcHdikallii (BUAIB MISUIBHOCTI, 30yTy Ta TMOCTAayaHHS, 1HBECTHIII
TOIIO), JIIMITyBaHHS (BCTQHOBJICHHS MIHIMAJIbHO JOIYCTUMHUX HOPM, JIIMITIB BHUKOPUCTAHHS
pecypciB MiANPUEMCTBA) TOIIIO.

BumeBkazanuii miaxin 10 yHOpaBIiHHS PHU3UKAMU € JIEMI0 OOMEKEHUM, OCKITbKH BiH
aKIECHTYE yBary JIHIIe Ha OJTHOMY i3 €JIEMEHTIB YIIPaBJIiHHI — METO/IaX, ajie HE BKa3ye, SIKHM YHHOM
BOHH CTBOPIOIOTHCS, (HOPMaITi3yIOThCS TOIIO.

Komu #inerbcss mpo ympaBiiHHSA PU3HMKAMH, y TEPEBKHIN OUIBIIOCTI TEMATHYHOI
JmiTepatypu 1ed mpouec iAeHTU(IKYeThCS SK OLIHIOBaHHS Ta 3amnodiraHHs pusukie. lle
3aKOHOMIPHO, ajie¢ Take OaueHHs YIPaBJIiHHS PU3UKAMHU € JIOBOJI BY3bKOCIPSMOBaHUM, aJKE HE
PO3KPUBAIOTHCS MOMEHTH, TIOB’5I3aHi 13 opraHizamiifnuM 3a0e3redyeHHsIM O0JaHHs Ta YHUKHEHHS
pU3HKIB, 13 IUIAaHYBAaHHSAM AaHTHUCUIIATUBHHUX 3aXOJiB, MOHITOPHHTOM PHU3HKIB, NPUUHITTIM
YIPaBIIHCHKUX PIilIEHb TOIIIO.

AHaJizyBaHHS JIITEPATYPHUX JDKEPEIT Ja€ 3MOTY CTBEPIUKYBATH, IO PO3MIISI YIPaBIiHHS
pU3UKaMH y Teopil Ta Ha MPAKTUIl 3BOMUTHCS JIHMINE O OKPEMHX EJIEMEHTIB I[bOr0 IIPOIECY,
CIOCTEPIraeThCs BiACYTHICTh KOMIUIEKCHOCTI Ta LUTICHOCTI Yy IiH cdepi.

Oxpecnena nmpobiema, HeTOCTaTHil piBeHb 11 BUCBITICHHS Ta PO3B’sI3aHHS B JIITEPaTypHUX
JDKepesiax BU3HAYMIIM TaKi LT JOCTIKEHHS: OOTPYHTYBAHHS PO3IIISLY YIPABIIHHSA PU3HKAMU SIK
KOHKpETHOI (YHKIIIi MEHEIKMEHTY; PO3pPOOJICHHS MeXaHi3My YIpPaBIiHHS PU3UKAMHU B CHCTEMIi
MPOIECHO-CTPYKTYPOBAHOTO MEHEKMEHTY.

OPI'AHIBALISA IHBECTYBAHHA/KPEJJUTYBAHHS BY AIBHULITBA 3
BUKOPHUCTAHHAM OBIKOBO-AHAJIITUYHUX CTAHJAPTIB «BASEL II»

LM. SAxumuyk, O.E. lemouani
KuiBcbkuii HallioHaJIbHUM yHIBEpCUTET OyAIBHULITBA 1 apXITEKTYpH

@DiHaHCOBO-E€KOHOMIUHI KpPU3M OCTAaHHIX POKIB 3MIHMJIM BEKTOPH PO3BUTKY CBITOBOI Ta
BITUM3HSAHOT eKOHOMIKH. OJHIEI0 3 BUPA3HUX O3HAK KpU3U B YKpaiHi cTana Kkpu3a (HiHAHCOBOTO
CEKTOpPY, 30KpeMa OaHKIBCbKOI CUCTEMH B YaCTUHI HaJaHHsS IMOCIYT 13 KPEAUTYBaHHS Cy0’ eKTam
roCI0/IapIOBaHHs Ta (PI3UYHUM 0CO0aM.

HenockoHanicTe MexaHI3MIB 3arajJlbHOro CTPYKTYpHOro pedopMyBaHHS OaHKIBCHKOI
CHCTEMH 3HHM3WJIA aKTHBHICTh CEKTOpa OaHKIBCHKOTO KPEAWTYBAaHHS, 1[0 BUMArae 30Cepe/KEHHS
yBard BITYM3HSHHUX EKOHOMICTIB 1 HAyKOBIIB Ha BHU3HAUEHHI WIIAXIB BHPIMIEHHS MOTOYHUX
npobieM Ta 3a0e3MeyeHHsl CTajJoro EeKOHOMIYHOrOo 3pocTaHHd B MailOyrHboMy. IloOynoBa
opraHizaiii Ta METOAMKM aHalli3y KpEAUTHUX ormepauiii OaHKiB, sika 0a3yeThCsl Ha IMPaKTHII
KPEAUTHOI JIAJIBbHOCTI, CTa€ HEB1JI'EMHOIO CKJIaJI0BOK PO3BUTKY aHANITHUYHOI POOOTH B CepelnHI
0aHKy.

Po3pobka MeTOAMYHMX MiIXO0/IIB OLIHKK KPEIUTHUX OTMepalliii € OCHOBOIO ISl peari3artii
KPEIUTHOI TOJIITUKK OaHKiB, SKi NEpexXoJaTh /10 BIPOBAKEHHS peKOMeHJalii bazenbcbkoro
KoMiTeTy 3 OaHkiBchkoro Harnsny (Basel II) ta Hupexktu €BpomapiamenTy. Taki iHHOBalilHI
THCTpYMEHTH € MIATPYHTAM M0oOYI0BH €(EKTUBHOI CHCTEMH OaHKIBCHKOTO aHaji3y, sika HeoOXinHa
IUTSL TIBUKOTO 1 BUBKEHOTO TPUHHSTTS YIMPaBIiHCHKUX PIlICHb. Y TOCKOHAJIICHHS METOIHMKH Ta
opraizauii aHamizy omepariii 6aHKIB 3 KpeIUTyBaHHA CYO €KTIB TOCIOJAPIOBAHHSA B CYYacCHHUX
YMOBAX PO3BHTKY GAHKIBCHKOI CHCTEMM € BaXKIIMBHM HAYKOBHM i IIPAKTUYHHM 3aBHaHHsAM. Moro
BUPILIEHHS MOXJIMBE 32 YMOB (DOpPMYBaHHS KOMIUIEKCY 3aXO[(iB, CIPSMOBAHHUX Ha OIlEepaTHBHE
MPUMHATTA SAKICHUX PillIEHb y IpOLEec] peaii3allii KpeAUTHOI MOJITHKU OaHKY.
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OpranizamiifHi  TOJOXEHHS  aHATITHYHOI  poOOTHM 3  KpenuTyBaHHS  CyO'eKTiB
TOCTIOJIApIOBaHHST 4epe3 BHOKpPEMJICHHS Ta (OpMyBaHHS IMIArOTOBYOTO, MOINEPETHBOTO,
OILIIHOYHOT'0, aHAIITUYHOTO, MiJCYMKOBOTO 1 KOHTPOJILHOTO €TaiB, SIKi CYIMPOBOKYIOTh IMPOIIEC
KpeIUTYBaHHA. 3ampoIOHOBAHI €Tanmu KOHKPETHU3YIOTh 1H(GOpMaIliiiHe TmoJie AOCHIDKEHHS Ta
3a0e3neuyroTh (OpPMyBaHHS HEOOXITHHX NaHWUX IS peamizamii KpeIuTHOI MOJITHKU OaHKIB i
e(eKTUBHOTO 3MIMCHEHHS YIPaBIiHCHKOTO Tporecy. JaHy KOHIENTyalbHY MOJENb OpraHizarii
aHaJli3y MPOMOHYETHCSI BUKOPUCTOBYBATH HE TIMBKH B MPOLEAypax HAJAAHHS KPEAUTY OKPEMOMY
MO3UYAIBHUKY, aJie i PH MEePCIIeKTUBHOMY 1 PETPOCTICKTHBHOMY aHaJIi31 KPEIUTHOTO OpTdeIro.

I[TEPCIIEKTUBU TA AHAJII3 CTAHY 3EJIEHOI'O BYAIBHUILITBA B COLIAJIBHOMY
HIITPUEMHULTBI YKPATHU

A.C. HeceHiok
CxigHOoyKpaiHChbKUH HalllOHANBHUM yHIBepcuTeT iMeH1 Bonoaumupa Jlans

Ha cydacHoMy ertami CBOro po3BUTKY, TaKMi HampsM sIK 3ejieHe OyIiBHUITBO LIMPOKO
PO3TMOBCIOKYEThCSI HA TepuTopii Ykpainu. Lle cnpuymHeHo THM, IO JaHWW HANpsSM MOEIHYE B
co0i BUpIIICHHS MPOOJIEM K €KOHOMIYHOT'O TaK 1 €KOJIOTIYHOTO CEKTOpA.

B pesynbTati edekTuBHOTO (DYHKIIIOHYBAHHS COLIAIBHUX IiIIPUEMCTB, CYCHUIBCTBO BCE
Oinplile MpUIUIse YBard 1HHOBALIMHUM METOJaM IOJOJIAHHS YCKJIQJHEHOTO CEpeIOBHINA Y BCIX
cdepax JisUTBHOCTI.

B cBoro dyepry comianbHe MIANPUEMHUITBO [A€ MOXIIUBICTh BHPINIYBATH BaXKJIUBI
colliambHI TPOOJIEMH, BTUTFOBATH B IKHUTTS COI[IaJIbHI Ta OIi3HEC-TIPOEKTH, SKi OJHOYACHO
BKJIFOYAOTH SIK COLIaJIbHI, TAK 1 EKOHOMIYHI aCIIEKTH.

AKTyaJbHICTD JJAHOT TEMATHKH TIOB’Si3aHa 3 THUM, IO KPiM 3aTsDKHOI €KOHOMIYHOI KpH3H,
MOCTiHHOT MOoTpeOu OromKkeTHOro (iHAHCYBaHHS, yBara He MPUIUISETHCS BUPIMICHHIO MpoOieM
exoJsiorii. BHecok 3anmmmna comianbHO-eKOHOMIYHA cuTyauis y 2014 poui, B pe3ynbTari sika
XapaKkTepu3yBajiacs posiBaMU MMOCHIJIEHOI CTarHauii Ta 3aHenaaoM.

Came TOMy, BUHHUKIA TrocTpa HEOOXIAHICTb Yy TOLIYKY aJbTEPHATUBHUX JUKEpEN
(iHaHCYyBaHHS, a TAKOXK MOIIYK HOBOTO HANPSIMKY €KOHOMIi, OTHUM 3 SKHX € €Heproe(peKTHUBHICTb.
B cBoro depry, eHeproedeKTHBHICTh BHCTYINA€ OJHIEID 3 IUIEH IOCTaBIEHUX 3€JIEHUM
OyIIBHUIITBOM.

Ha nanwmii MomeHTt, B YKpaiHi coliajpHEe MIANPUEMHUITBO NepedyBae Ha MOYATKOBIN
cTajii po3BUTKY, 0COOIMBO CIeliani30BaHuX Ha OyaiBHUITBI. ['0J0BHOO BiIMiHHICTIO COLIaJIbHOTO
B1Jl TPaJULIHHOTO MIANPUEMCTBA MOJIATAE Y CIPSAMYBaHHI NpUOYTKY YU IHIIMX BHJIB JOXOJIB Ha
BUPILLIEHHS CYCHIBHUX MPOOIIeM.

CouianbHOMY MIANPUEMHUITBY MPUTaMaHHI Ti K KpuUTepii, mo i 1 TpaauLiiHOMY,
30KpeMa Taki sK: (iHaHCOBAa CaMOCTIMHICTH; I1HII[IATUBHICTh; IHHOBAIIMHICTh; MACIITaOHICTH;
pusukoBuil xapaktep. Ilopsn 3 Tum, HoMmy mnpuTamaHHi 1 creuudiuyHi pucH, 30Kpema:
NPIOPUTETHICTh  COLIAJBbHOI METH; pEIHBECTyBaHHA MPHUOYTKY Yy PO3BUTOK COLAJIbHOTO
M1JIPUEMCTBA; BIIKPUTICTD 1 IPO30PICTH AISIBHOCTI Ta MyOJiyHAa 3BITHICTS [2].

AHaII3yl0YM PO3BUTOK COLIAIBHUX HIANPHEMCTB B YKpaiHM 3a OCTaHHI KiJbKa POKIB,
MO’KHA 13 BIEBHEHICTIO CKa3aTH MPO CYTTEBE 30UIBLICHHS KUIBKOCTI 3apEECTPOBAHUX MIIPHUEMCTB
32012 poky no 2016 poky 3 5 10 34 onMHUILIG BIAMIOBIAHO 32 OAMH PIK, 1[0 CBIIYUTH PO aKTUBHUHN
PO3BHUTOK JIaHOT'O BUY MiANPUEMHHUIIBKOI JisTTHHOCTI [2].

B edextuBHOMY (yHKIIOHYBaHHI TaKOro MiJNPHEMCTBA 3alliKaBIeHI ycl Cy0’eKTH
(G1HAaHCOBUX BIIHOCHH: J€p)kKaBa, IOpUAMYHI 1 (i3U4HI OCOOM — 3aCHOBHMKHM COLIaJIbHHUX
HiANPHEMCTB 1 TPOMAJITHU, SKMM Ha/Ial0THCS TOCITYTH.

HuHi B ychOMy CBITI CIOCTEPIra€ThCsl MOCUIIEHHS! BUMOT J10 JOTPUMAaHHS 3aKOHOJIaBCTBA 3
OXOpPOHU HABKOJHIIHBOTO CEpEelIOBHINA, 30KpeMa OOMEXEHHIO BHMKHJIIB BYIJIELIO, a OTXKe, s
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Jiep>KaBU BIIPOBAHKEHHS CTaHIAPTIB 3€JICHOTO OY/IBHHUIITBA € OJIHIEIO 3 MOKIMBOCTEH BUKOHYBATH
€KOJIOT1YH1 BUMOT'H.

st TepuTopiasibHOT TPOMaH 3eJIeHe OYIIBHUIITBO — II€ MEXaHi3M MOKPAIICHHS SKOCTI
OTOYYIOYOTO CEepeJOBHILA, E€KOHOMIl EHEpropecypciB, 3HI)KEHHS pPIBHS 3a0pyJHEHHS BOIHHUX
pecypciB, 3eMili Ta MOBITPsl, 3HIKEHHS] HABAHTAKEHHSI HA MiCbKY 1HPPACTPYKTYpY TOILO.

Jns iHBecTopa 3ejeHe OYAIBHUITBO — II€ MHEpeAyCiM 3HMKEHHS PU3HKY MOPaJIbHOTO
CTapiHHS aKTUBY, a TAKOXK ITiIBUIIICHHS I[iH HA EHEPTOPECYPCH Ta BOJIHI PECYPCH.

Kpim TOro, «3emeHuii» Miaxij 37aTE€H IOKPAIIUTH KOPHOPATUBHHM IMITK. Xoda Ha
CHOTOJIHI BapTICTh 3€JCHUX OyIiBeNb OTbIIa, HIK 3BUYAHUX, ale JOAATKOBI BUTPATH, K MPABUIIO,
KOMIIEHCYIOTBCS MIPOTATOM MEPIIUX TPHOX-I’SITH POKIB 32 PaXyHOK 3HMKEHHS EKCIUTyaTalllifHuX
BuTpat. OKpiM TOTO, IMIBUIKI TEMIIH PO3BUTKY 3€JIEHUX TEXHOJIOTIH y OyAIBHULITBI JaayTh 3MOTY Y
HalOIMKIOMY MaiOyTHEOMY 3HU3HUTH COOIBApPTICTh Oy IIBHHUIITBA.

TakuM YMHOM TO€AHAHHS TAaKUX SBUII SK «3€JeHE OYHIBHHMIITBO» Ta «COLIalbHE
MIJIPUEMHUIITBO» € MEPCHEKTUBHUM HAMPSMKOM COI[1aIbHO-€KOHOMIYHOTO PO3BUTKY JI€P>KaBH B
iJIOMY.

Ane 3BICHO ICHYIOTh YMHHHKH , KOTpI TajbMyIOTh MOLIUPEHHS Ta PO3MOBCIOIKEHHS
JaHOTO BUy OyJIiBHUIITBA B YKpaiHi. 30Kpema :

1. BincyTtHicTb HOpMATHBHO - TIpaBOBOTrO 3a0e3meuyeHHs. Xoua BiJCYTHICTb
3aKOHOJABYMX aKTIB MO0 MiSUTBHOCTI COLIATBHUX MiANPHEMCTB PO3MIMPIOE iX CaMOCTIHHICTH Ta
KOJIO MOXJIMBOCTEH, 1€ MPU3BOAUTH J0 BIJICYTHOCTI JIep>KaBHOT MiATPUMKH, CIPUSHHIO PO3BUTKY 1
BJIOCKOHAJICHHIO.

[Iomo mpocyBaHHSI KOHILIEIIi 3eJeHOro OyIIBHHIITBA ICHYE MOTpeda B po3poOdlii TaKoro
HOPMATHUBHO-TIPABOBOTO AaKTY, SIKHHA OM BCTAHOBJIOBAaB BHMOTH 3 IPOEKTYBAaHHS OYAMHKIB 1
MOCEJIEHb 32 €KOJIOTTYHUMU KPUTEPISIMHU, a TAKOXK JIeP:KaBHO-OYiBEIbHI HOPMH, SIK1 BCTAHOBJIIOIOTh
IpaBUJjIa MPOEKTYBaHHS OyIMHKIB i3 pIBHEM CIIOKMBAHHS €HEprii, OJIM3bKUM J0 HYJIbOBOTO.

2. Husbka moTuBalis moao CTBOpeHHs 1 (yHKIIOHYBaHHA. J[isNIbHICTH OyAb-sIKOTO
MiANPUEMCTBA TIOB’si3aHAa 3 pU3UKOM. OCHOBOIO MOTHBAIli HIOAO CTBOPEHHS «3EJICHOTOY
MiJIPUEMCTBA TMOBMHHO OyTH BJAacHE 17€0JIOTIYHE TMEepPeKOHAaHHA 1 OaxaHHS JIOCSTHEHHS
€KOJIOTIYHOTO €(eKTY BiJl BIACHOT MiAMTPUEMHHIILKOI JISITHHOCTI.

3. BixcyrtHiCTh HAyKOBOTO PO3BUTKY. TakoX BiJICYTHICTh B OCBITHIM mporpami Kypcy
po 3ejeHe Oy 1IBHUIITBO.

4.  HenocraTHs KIIBKICTh KBali(piKOBAaHHX CIIELIANICTIB MOTPIOHOTO MpodeciiHoro
piBHS, 3aliHATUX Yy OyIIBHUIITBI, €KCILTyaTallli Ta MPOEKTyBaHHI.

5.  BiacyrHicTh NMOMMTY Ha 3€J€HI cHopyad. ICHye HEoOXigHICTh Yy po3poOui Ta
peamizamii mporpam 13 (OpPMYBaHHS €KOJIOTIYHOTO OPIEHTOBAHOTO TIOMHUTY Ta IIiIBUIICHHS
€KOJIOT1YHOI IPaMOTHOCTI CIIOKMBAYiB.

Po3BuHyTI KpaiHUM OpOTAroM Oaratbox pOKIB €(EKTUBHO BIPOBAIKYIOTh TEXHOJIOTII
«3EJICHOro» OYAIBHMULITBA 1 TEMNH PO3BUTKY Ili€i chepu NPUCKOPIOIOTHCS 3 KOXXKHUM POKOM.
[IprurHOIO BOTO € YCBIJOMJIEHHS BCIMa 3alliKaBIEHUMH 0co0aMu IepeBar 3eJeHoro Oy1iBHUIITBA,
€KOJIOT1YHUX, EKOHOMIYHUX Ta COLIabHUX.

Orxe, 3eneHe OyIIBHULTBO € TMEPCIEKTHBHOIO  CTPATEri€ld B  COLIAJIbHOMY
HiANPUEMHUITBI, TAaHUK HANPSIMOK MOTpeOye yBaru i MoJaiblioi po3poOKH B MailOyTHbOMY.
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http://www.ej.kherson.ua/journal/economic_20/1/15.pdf.
2. JlronctBOo ocBOKOE 3eneHe OyniBHULITBO[EnexTponHuit pecypc]. — Pexum goctymy
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https://knute.edu.ua/file/NjY4NQ==/3aee82b71d8d28d590c3f27df309b%4c.pdf.

203


http://www.ej.kherson.ua/journal/economic_20/1/15.pdf
https://knute.edu.ua/file/NjY4NQ==/3aee82b71d8d28d590c3f27df309b94c.pdf

IMIPAKTUKA OPI'AHI3ALIIl BIOC®EPOCYMICHOI'O BY JIBHUIITBA B KOHTEKCTI
PEAJIIBALII KOHUEIII «SUSTAINABLE DEVELOPMENT»

ML.A. JIpy:KuHiH
KuiBchkuii HallioHaIbHUI yHIBEpcUTET OYIBHUITBA 1 apxiTekTypu kmbknuba@ gmail.com

KoHuenmis cranoro po3BUTKY Mae TpU CKJIaJ0Bl: €KOHOMIYHA, COLlialbHA Ta €KOJOTIYHa
a6o 3P (amrn.) - Profit, People, Planet. binbin xoMmiekcHHI PO3BUTOK TEOPIisl 3aXKUCTY TUIAHETH 1
moncTtBa orpuMania B 80-1i 1 90-Ti pokM y BUIUISAI KOHIICTIN CTAOTO PO3BHUTKY «Sustainable
developmenty, sika mosnsirae B 3a0e3MeueHH] IpU 311HCHEHHI MICTOOYIIBHOI AisNTHOCTI O€3MeKu Ta
CHPUATIIMBUX YMOB KHUTTEAISUIBHOCTI JIFOAUHH, OOMEXEHHSI HEraTUBHOT'O BILUIMBY FOCIIOAPCHKOI Ta
IHIIOT JISUTBHOCTI HAa HABKOIMIIHE CEpPEeNOBHUINE 1 3a0e3MedeHHI OXOPOHU 1 palioHAIBHOTO
BUKOPHUCTAHHS MPUPOJTHUX PECYPCIB B IHTEPECax HUHIIMIHBOTO 1 MaHOYTHHOTO TIOKOJIiHb.

Tepmin "cTanuii po3BUTOK" OyB BBEIEHUI B IIUPOKUH BXKUTOK Mi>KHApOIHOI KOMICIEO TIO
HABKOJMIIHbOMY cepenoBuily 1 po3Butky (Kowmicis bpyntnana) B 1987 pomi. Ilixg cridikum
PO3YMIETBCSI TAKUH PO3BUTOK, SIKHIA 32/I0BOJIBHSE IOTPEOH TETIEPIIIHBOTO Yacy, aje He CTaBUTh ITi]T
3arpo3y 3/aTHICTh MalOyTHIX MOKOJIHb 33J0BOJBHATH CBOi BiacHi moTpebu. Crtanuii po3BUTOK
BKJIIOYa€ B ce0e JBa KIIOYOBUX B3a€MO3AJCKHUX TOHATTA: 1) MOHATTSA MOTped, B TOMY YHMCIHI
npiopuTeTHUX (HEOOXIAHMX M ICHYBaHHS HaMOIMHIIIMX BEPCTB HACENIEHHA); 2) TMOHATTA
oOMexeHb (00YMOBIIGHUX CTAaHOM TEXHOJIOTIi 1 OpraHi3aIli€l0 CyCIJIbLCTBA), M0 HAKIATAFOTHCS HA
3/1aTHICTh HaBKOJHIIHBOTO CEPEIOBHUINA 33aJ0BOJILHATH HUHINIHI 1 MalOyTHI MOTpeOu IIOJCTBA.
OCHOBHUM 3aBJaHHSM CTaJOr0 PO3BUTKY IPOTOJONIYETHCSA 3aJ0BOJICHHS JIIOJCHKUX TOTpPed i
IparHeHb. BaXiIMBO MNIAKPECIUTH, L0 HEOOXIJHOW MEePeayMOBOI CTaJOro pO3BUTKY €
3aJJOBOJICHHS] HAaWOUIbII BaXKJIMBUX JUIS JKUTTS MOTpPeO BCiX JrOAEH 1 HaZaHHS BCIM MOXIIMBOCTI
3aJIOBOJIHATH CBOI IpParHeHHs J0 KpaIloro *UTTsA B piBHIM Mipi. KoHuenmis crajoro po3BUTKY
IPYHTYETHCS HA I'SITH OCHOBHUX NMPUHIAIIAX:

1. JlroacTBO AiCHO 3/1aTHE HAJATH PO3BUTKY CTIMKMHA 1 JTOBrOTpUBAIMN XapakTep, 3
TUM 1100 BOHO BIAMOBIAaNIO MOTpeOaM HUHI KUBUX JIIOJCH, HE MO30aBIISIFOYH TIPU 1IbOMY MalOyTHI
MOKOJIIHHS MOKJIMBOCTI 33JI0BOJIBHATH CBOT MOTPEOH.

2.  HasBHI oOMexeHHS B 00JacTi eKcIUlyaTalii IpUpPOJHUX pecypciB BiAHOCHI. Bonu
MOB'SI3aHl 3 Cy4aCHUM DPIBHEM TEXHIKM 1 COIiaJIbHOI Oprasisallii, a TakoX 31 3AaTHICTIO Oiocdepu
CIPABJISITUCS 3 HACIIKAMH JIFOJICHKOT TISUTBHOCTI.

3. HeoOxigHO 3a/0BONILHUTH €JlEeMEHTapHi MoTpeOu Bcix moAell 1 BCiM HagaTH
MO>KJIMBICTh pE€aJi30ByBaTH CBOi HajAli Ha OulblIl Ojaromoiy4yHe >KUTTS. be3 mporo criiike 1
JOBIOTPUBAJIMM PO3BUTOK MPOCTO HEMOXJMBO. OJHAa 3 HAWTONOBHINIMX MPUYUMH BUHUKHEHHS
€KOJIOTTUYHUX Ta IHIIMX KaTacTpod - 3JIM/HI, SIKI CTaJIU B CBITI 3BUYAITHUM SIBUILIEM.

4. HeoOXiHO Y3roJUTH CHOCIO JKUTTS THUX, XTO MA€ B CBOEMY PO3MOPSKEHHI BEJIMKI
KOITH (TpOIIOBI 1 MarepiajibHi), 3 €KOJOTITYHUMH MOKJIMBOCTSAMM IUIAHETH, 30KpemMa I10J0
CIOKMBAHHS €HEeprii.

5. Po3Mmipm 1 Temmu pOCTy HacelE€HHS MOBUHHI OyTH Yy3ro/UKEHI 3 MIHJIMBUM
MPOAYKTHUBHUM MOTEHINaJIoM TI00anpHOi exocucteMu 3emii. Lle moHSATTS - Ha JaHW MOMEHT
€IVMHE 3 TPUUHATHX B YKPATHCHKOMY 3aKOHOJABCTBI B Taiy3l €KOJIOTIYHOTO OyAIBHUIITBA Ta
«3eneHux» craHAapTiB. OCOOIMBO MiAKPECIIOETHCS AMHAMIYHUN XapakTep CTajloro pO3BHUTKY.
BinzHauaeTbes, 1110 BOHO siBJsie cOO0K0 HE HE3MIHHUM CTaH rapMOHii, a CKOpille Mpolec 3MiH, B
SKOMY MAacHITa0HM eKCIUTyaTallii pecypciB, HalpsMOK KaIliTaJOBKJIAJeHb, OpI€HTAlll TEXHIYHOTO
PO3BUTKY Ta IHCTUTYLI1HHI 3MIHH Y3TO/DKYIOTHCS 3 HUHIIIHIMY 1 MaOyTHIMU OTpeOaMH.

V cBitni pexomenganiii OOH B eBponeicbkux KpaiHaX MIMPOKE 3aCTOCYBAHHS OTPUMAIH
PEUTHHIOBl CHCTEMHU OIIHKHU SIKOCTI NMPOEKTHHUX 1 OyHiBEeNbHUX pilIeHb OyJIBENb 32 KPUTEPIIMU
eHEeproeeKTUBHOCTI, €KOJIOTii, KOM(OPTHOCTI, pecypco30epekeHHs, eKOHOMIUHOCTI. [Ipudomy,
MOYaBCs TPOIIEC, SIKU € 3aKOHOMIPHHM TIPOJIOBKEHHSIM MPAKTUKH CAMOPETYIIOBAHHS PUHKOBHX
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TeHJEHIil, 0oO0yMmMOBIeHI B mporpamHoMy JokyMmeHTI OOH, B $KOMy MICTUTBCS OILIIHKa
€KOHOMIYHOTO 1 COIIIaJIbHOTO CTaHOBHUINA CBITOBOI €KOHOMIKH. [liKpecmtoeTbesl akTyaiabHa
HEOOXIJHICTh MONIYKY HUISXiB PO3BUTKY, SIKI TAPAHTYIOTh €KOJIOTIUHY CTIHKICTh JOBKULIS B CBITII
peamizalii  KOHLEMNLII  CTajloro  pPO3BUTKY  CBITOBOro  rocmojgapctBa:  «CKOpOYEHHs
CHEeProCIOXKUBAaHHS 1 BUKHU[IB MAapHUKOBUX Ta3iB, OOyMOBJIIEHHMX 3POCTaHHSAM 1 Bce OLIBIIONO
ypOaHi3alli€lo HaceJeHHsS, NOTPeOyIOTh PaAMKaIbHOI 3MIHHM MOJECINI CIOKHWBAHHS, TPAHCTIOPTHUX
CHCTEM, XHUTIIO0BA 1 OyaiBenabHa iHQPACTPYKTYPH Ta CHCTEMH BOAONOCTaYaHHS i caHiTapii».

BinMiHHOCTI X y BITYM3HSHHMX CTaHIapTaxX «3€JIeHOro OyAiBHUIITBAY» IOJSTAIOTh B
KUTBKOCTI 3aCTOCOBYBAaHUX KpUTEPiiB, TPAaHMYHUX 3HAYEHHSX MMOKA3HUKIB BiJMOBITHOCTI, Ha3Bax i
KUTIBKOCTI1 6aJ1iB, CHCTEeMI Ipajaliii.

He3Baxaroun Ha perioHajgbHI TIepeBard B 3aCTOCYBAaHHI HAIllOHAIBHUX CHUCTEM
ceprudikarlii, TOMIHyIOYMMHU Ha choroAHIHIN neHb € cucteMu BREEAM 1 LEED. IlpuxunbHicTh
UM CTaHJIapTaM 3'ACOBHA 3 MOMIAAY MIDKHAPOJHUX IHBECTOpiB, IO MPAarHyTh OIIHIOBATH CBOI
noptden HepYyXOMOCTi 32 €ETUHUMH 1 3pPO3YMUTUMH B Oyab-sKiil KpaiHi KpuTepisM. 3 iHIIOro OOKY,
HasBHICTh KOHKYpEHIIi Ha puHKY cepTudikamii BOaUaeTbcs K MO3UTUBHUN (PAKTOP 3 TOUKH 30pY
Iporpecy i aganTaiii CUCTEM.

Icropuuno nepmmM OyB cTBOpeHHi n0OpoBunbHUH ctanmapt BREEAM — BBenenwii B
1990 p. Opurancekoro kommanielo BRE Global sk merox ouiHku ekonoriuHoi e(peKTUBHOCTI
oynisenis BREEAM (BRE Environmental Assessment Method), sikuii BHKOPUCTOBYETHCSI HHHI 10
BCbOMY CBiTy. Ha choronHimmHiii 1eHb CTaHOapT € HaWMOIIUpEeHIUM. Y CBIiTI cepTU(dikoBaHO
nonax 110 tuc. Oyaiens, i 6muspko 0,5 MutH. OyauHKaM 11e Tpeba Oymae mpolTH cepTudikariro.

Y 1998 p AwmepukaHchkor pagoro 3 ekosoriyHoro OymiBauntBa (USGBC) 6ys
po3pobnenuit craumapr LEED (Leadership in Energy and Environmental Design), mo
MEPEKIAAEThCS SIK MEePIICTh (JI1AEPCTBO) B €HEpro30epeskeHHl Ta €KOJOTIYHOMY IMPOEKTYBaHHI.
Crannapt O0yB npuitastuii y ®panuii, Kanani, 'onkonry ta TaiiBaHi.

Jani cutyaris po3BHBajiacsi 3a JIBOMa ClLieHapisiMu: abo 3a OCHOBY OpaBcsi OJMH 3 JABOX
CTaHJAPTIB, aJi¢ TPAHWYHI BEIMYMHHW TOKA3HUKIB BHU3HAUYAIWCS BIAIOBIIHO 10 HAIIOHAIBHOTO
3aKOHOJABCTBA Ta CTPATEriYHUMM JIOKYMEHTaMH Ti€l 4u 1HIIOI KpaiHH, a00 po3poOisiBCs BIAaCHUN
HallOHaJIbHUM cTanapt. [lpuuomy, B 1esKUX KpaiHaxX JIIOTh AEKUIbKA CTaHJAPTIB.

Jlep:)kaBa € TOJOBHOIO 3aIlIKaBJIEHOK CTOPOHOIO B PO3BUTKY OYAIBHHULITBA «3EJIECHHX»
OyziBesnb. PEUTUHIOBI CHCTEMU OILIIHKM HE TUIBKM MICTSTh BUMOTH HOPMAaTUBHUX JIOKYMEHTIB, ae,
nepul 3a BCE, OPIEHTYIOTh 1 CTUMYJIOIOTh pIIIEHHS JAEp)KaBHUX 3aBIaHb, CIPSIMOBAaHMX Ha
MOJTIMIICHHS] €KOJIOTIYHOT CUTYaIlll, 3HMKSHHS [IK1IJTMBOTO BIUIMBY HAa HABKOJUIITHE CEPEIOBUIIE B
nporeci OymiBHMLTBA 1 eKCIUTyaTalii OyaAiBelb, PO3BUTOK EKOHOMIYHOI pEHTa0eNbHOCTI
apXITeKTYpHUX, KOHCTPYKTHBHUX Ta IH)KCHEPHHUX DIIeHb, IiJBUIICHHS KOMQOPTY CepeoBHIIA
NPOXKUBAHHS JIIOAMHU 1 €KOHOMIIO NaJMBHO-€HEPreTUYHHUX 1 BOJAHMUX PECypCiB. AKTyaJbHICTb
00TOBOPIOBaHMX MUTAaHb BU3HAYa€ HEOOXIAHICTH JOCIIIKEHb, IO AO3BOJISIIOTh PO3TISIATH chepy
3aCTOCYBaHHS BITYM3HSAHMX 1 MDKHApOJHUX €KOJIOTIYHMX CTaHJAapTiB Ha TEpUTOpii KpaiHM.
3HaueHHs L€l MpoOseMy 30UTBIIYETHCS B 3B'SI3KY 3 HEOOX1/IHICTIO MOTTTMOJIEHOT0 aHali3y MPUYHH 1
npobiem.

Cy4acHOIO0 TEHJEHIIIEI0 €KOJIOTTYHOTO OYJIBHULTBA € MacIITAOHUMN MepexiJ Bil OKpeMoi
OyHiBIl 3 TPHUIETIIOK 3EMENbHOI0 MIISHKOK 10 B IIJIOMY <«3€JICHHX» KBapTalliB 1 MiCT, IO
OyIylOThCA 3a TPUHIUIAMU CTaJIOT0 PO3BUTKY. Big enmeMeHTapHUX 3€JIeHUX TEXHOJIOTIH
ChOTOZICHHS (MTAacHBHI OYAMHKH 1 HYJbOBE CIIOXKMBAHHS €HEprii) MICTOOYIIBHUKH MEPEXOAATH JI0
MicT MaiiOytHboro. Ha piBHI kBapTaiiB Ta OyIWHKIB 1€ BUPAXKA€ThCS B MPUHLHUII «ITOTPIHHOTO
HYJIS» - HyJIbOBE 30BHIIIHE CIOXHBAHHS €HEprii, BIZICYTHICTh BUKU/IB MAPHUKOBUX Ta3iB 1 MOBHA
0€e3BIAXOIHICTD IISIJILHOCTI.
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EKOHOMIYHMIA [TOTEHIIAJI JEBEJIOITEPCEKOI KOMITAHII B KOHTEKCTI
PO3BUTKY «3EJIEHOI'O» BY JIBHUIITBA

A.B. Pocuncbkuii
KuiBcbkuii HaIllOHATBHUHN YHIBEPCUTET OYAIBHUIITBA 1 apXiTekTypu and.ros@zoho.eu

OpnHiero 3 HaWBaXIMBIIIMX IOTOYHUX 3adad YyKpaiHChKOI Oy/iBENbHOI CIHUJIBHOTH €
MOCTYIIOBE, ajie BIEBHEHE, BIIPOBAKEHHS EHEPro30epekeHHS 1, TaK 3BAHOTO, «3EJICHOTO»
OyniBamITBa. [IpoTe Hapasi neBemonepchbKi KOMITaHII aKIEHTYIOTh NEPIIOYEproBy yBary Ha
PO3BUTOK CBOTO EKOHOMIYHOTO IOTEHIiady CYTO Yepe3 IMOKa3HUKU I[iHH, NPUOYTKOBOCTI Ta
pPEHTA0EIBPHOCTI CTBOPIOBAHUX 00’ €KTIB HEPYXOMOCTI, ITHOPYIOUH Y CBOIX pO3paxyHKaxX BTPauCHHM
e(eKT BiJl BHPOBAKEHHS y CBOIO JisSUIbHICTh IHCTPYMEHTIB Ta MiIXOIIB «3€JI€HOr0» OyIIBHUIITBA.

JificHO, BIIPOBA)KEHHS €HEProe(heKTUBHUX TEXHOJIOTIH Y KOPOTKOCTPOKOBIHM NMEPCIIEKTHBI
Ma€ HETaTUBHUH IUIMB Ha TPUOYTKOBICTH JEBEJONEPCHKOrO TMPOEKTY, a OTKe 1 Ha
KOHKYPEHTOCIIPOMOJKHICTh ~ JI€BEJIONEPChbKOI KOMIAHII Ha pPHHKY. 3a pI3HUMU OLIIHKAMHU
BIIPOBA/KEHHS TPUHIIMIIIB «3€JIEHOT0» OYAIBHHUIITBA 3HMKYE MPUOYTKOBICTH JEBEIIONEPCHKOTO
IpoeKTy >XuUTioBoi OyniBmi Ha 30-45% 1 mae TepMmiH OKymHOCTI Oau3bko 15 pokiB. bijgbi
peHTa0EeTbHIUM 3 IMi€i TOYKH 30pY € IHBECTYBAaHHS Yy <«3elieHe» OyAiBHHLTBO KOMEpLIHHOI
HEPYXOMOCTi, J€ TepMiH OKYIMHOCTI B 3alie)KHOCTI BiJ] OOpaHUX KOHCTPYKTOPCBKUX 1
OpraHizalliiHUX pilmieHr Moke ckinazatd 9-12 pokiB. 3Bakalounm Ha 1€, BIPOBAKCHHS
eHeproe(peKTUBHUX TEXHOJIOTIH cTae MpUBAOIMBUM JJIs JEBEJIONEPChKOI KOMIAHIi 3 TOUYKH 30py
peHTa0CIBHOCTI CYTO Yy BHITQIKy, KOJM BOHA 3MIHCHIOE MOAAIBINY EKCILTyaTallifo Mo0yI0BaHUX
Her 00’€KTiB, TOOTO SIKILO KUTTEBUIA LMK I€BEIONEPCHKOT0 MPOEKTY AJIs HEel 3aKiIHYYEThCS HE Ha
eTarmi MpoJaxy 00’€KTy HEpYyXOMOCTI, a y MOMEHT BHUBOAY HOro 3 ekcruryatamii. | skmo Benmki
rpaBli HAa PUHKY IMEPBMHHOI HEPYXOMOCTI MAlOTh 3alliKaBJIEHICTh Yy TaKOMY JIOBIOCTPOKOBOMY
IHBECTYBaHHI, TO MEHII JEBEJIONEPChKI KOMITaHII 9acTO HECIPOMOXHI 3a0e3MeYuTH SKiCHOT
eKcruTyaTaiii moOymoBaHOi 1HGPACTPYKTYypH 1 TOMY CTalOTh 3apydyHUKaMu BuOopy: abo
BIIPOBA/KYBAaTU €HEeproe(eKTUBHI TEXHOJOrii cobl y 30MTOK, CHOMIBAIOYKCH, 110 3Tr0JIOM BOHHU
OKYIUIATBCS,, a00 TMPOJOBXKYBAaTH BUKOPUCTOBYBATU «TPAIULIiIHI» TEXHOJOrl Yy TOHHMTBI 3a
MBUIKUMHU TpuOyTKamMu. OdYeBUIHO, IO OIIBIIICTE OOMpae JPyruil MiAXiJ, BPaXOBYIOUH
HECTaOUIbHICTh EKOHOMIUHOI CHUTYallii B raiy3i 1 KpaiHi i, BINOBIJHO, He Oaxaroun OpaT Ha cebe
JOJJaTKOB1 PU3UKHU.

OpHouacHO 3 HMM, SK HE NapaJoKCalbHO, KUIBKICTb JEBEJIONEPChbKUX OO0 €KTIB 3
EIIEMEHTAMH <«3EJICHOT0» OYyIiBHUIITBA 3pOCTA€ 1 TPUYMHOI TOMY € CTaH KOHKYPEHTHOTO
Cepe/loBHILA PUHKY NEPBUHHOI HEPYXOMOCTI, SIKM MO>KHa Ha3BaTH >KOPCTKUM 1 IepEeHACHUYECHUM.
[IpoTroM OCTaHHIX JAEKUIBKOX POKIB MONUT Ha O0’€KTH NEpBHHHOI HepyxomocTi M. Kuea €
MEHILIUM, HIX MPOIO3UIIis, 10 3MYILIy€e JIE€BEIONEpiB HIYKAaTH aJbTEPHATUBHI IIISAXU 3aTy4eHHS
MOKYTILIIB, HAaBITh SIKIII0 BOHU MAlOTh HETATUBHUI BIUB Ha MPUOYTKOBICTh IPOoeKTy. OJJHUM 3 TaKUX
IUIAXIB € BOPOBAKEHHS NPUHIMIIB «3€JIEHOr0» OyIBHUITBA 1 «3€Je€Ha» cepTU(diKallis MPOEKTIB
JIEBEJIONIMEHTY, TIPOTe OOpaHHS BOTO NUIAXY JUIA JIEBEJIONEpiB Hapa3i Mae JUIIEe MapKETHHIOBY
nepesary, ajpke 0a30Bi 3acaj iy «3eJICHOro» OyIIBHUITBA IS HUX 3aJIMIIAI0THCSA Ha IpYroMy IJIaHi,
MEepPEeKpPUBAIOYNCh 3HAYEHHSM NpUOYTKOBOCTI, OTPUMaHOi Bij peasizaiii BiAMOBIIHOI peKIaMHOI
KaMmnanii. [HImMMu cioBamu, AeBeJoNepy 3allikaBieHI B eHeproeGeKTUBHOMY OyIiBHUITBI MOKU
BOHO € MPHUBAOJMBUM 1 pe3yJbTaTUBHUM IpPHU 3AyUY€HHI KJIIEHTIB Yy dKOPCTKOMY KOHKYPEHTHOMY
cepeloBHILI. SIKIIO >k HOro BIUIMB Ha NMPHUBAOIMBICTh MPOEKTY MPUIMHUTG OYyTH CYTTEBUM, 200 XK
KOHKYPEHTHE CEPEeIOBHUIIE CTaHE MEHII )KOPCTKUM, IIEPIIMM BiJl YOTO BiJIMOBIISITHCS JI€BEJIONIEPH Y
TOHUTBI 32 OUIBIIMMHU NPUOYTKAMH € caMe BIPOBAKEHHS «3€JIEHUX» TEXHOJIOTIH 1 pillleHb.

Posrnsmaroun K BIPOBA/DKEHHS <«GEICHHUX» TEXHOJOTIH 3 TOYKH 30pYy KIHIIEBOTO
CMOXHMBaya 00’ €KTY JIEBEJIONMEHTY OUYEBUIHUM € HOro eKOHOMIYHA €(hEeKTUBHICTH SIK 32 PaXyHOK
3MEHILIEHHS BUTpPAT HAa KOMYHaJIbHI IOCIYTH, TaK 1 32 PaxXyHOK MOJIMIIEHHS SKOCTI XKUTTS 1
3JI0pOB’s JIIOZIEH, 1110 NepedyBalOTh CaMe Yy «3eJIEHOMY» CepeloBHUIIi. Binbul rmobansHo BUTiIHICTE
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MIPOCTEKYETHCS HE JIUIIE y PO3pPi3i KOKHOI OKPEMOi JTIOANHHM, alle 1 3arajioM Y KOHTEKCTI PO3BUTKY
€KOHOMIKH JIepKaBH.

OpnnHak, aHami3ylOud IIHW Ha EHepropecypcd B YKpaiHi 1 y KpaiHaxX, 1€ «3eJcHe»
OyIIBHUITBO Ma€e OUIBIIMI PO3BUTOK, MPOCTEKYETHCS MPUYMHA, YOMY BIPOBAKEHHS
CHeproe()eKTUBHUX TEXHOJIOTIH TalbMyeTbcs W 3 OOKYy KIHIEBOTO CIIOKMBAada, aJkKe HOro
€KOHOMIYHA JOIUIBHICTh Y pO3pi3i MOPIBHIHO HU3bKOI BAPTOCTI €HEpropecypciB € MizepHor. Came
HAsBHICTh BHUCOKOi OKYIHOCTI «3e€JIeHOro» OyIiBHUITBA y 0araThOX KpaiHaX € CTUMYIIOIYUM
(dakTOpOM HOro pO3KBITY. 3BaKalOuyd Ha I, OYIKYBAaTH Ha 30LIBIICHHS CaMe <«3EICHUX)
TEXHOJIOTI y OYyAIBHHITBI MOXHA Oyne JuIIe B TOMY BHUIAJKY, KOJW EHEpreTHyHi Tapudu
30UIBIIATHCS 0 TAKOTO PIBHS, IO TEPMIH OKYIHOCTI BIPOBAKEHHS CHEProe(EKTUBHUX PIIICHb
cTaHe OiIbII KOPOTKOCTPOKOBHM |, BiJIOBITHO, OB TIPUBAOIUBUM JUIS KIHLIEBOTO CIIOYKUBAYA.

3 iHII0Tr0 OOKY, 30UIBIICHHS 00CATY «3€JIEHUX» TEXHOJIOTIH y OyMiBHUIITBI MOXHA JOCATTH
BIIPOBA/DKEHHSIM CTHMYJIIOIOUMX JAEpP)KaBHUX NpOrpaM, sKi HaBiTh 32 HasBHUMM I[IHAMH Ha
E€HEPreTUYHl pecypcu 30UTbIIaTh PEHTAOETBHICTH caMe «3eJIeHOro» OymiBHHUIITBA. [Ipudyomy
BOXIUBUM (PAKTOPOM €(PEKTHBHOCTI TaKUX MpPOTrpaM aBTOPOM BOAyaeTbcss He OOOB’SI3KOBICTH Ta
JUPEKTUBHICTh iXHBOI peaiizaiii BciMa y4acHHKaMHU OyJiBENbHOTO BHPOOHHUIITBA, a MiATPUMKA
«3eIIeHOT0» OyMIBHHIITBA TMUJIbIaMH YW TIepeBaraMd 110 BIJIHOIICHHIO JIO OYHIBHUIITBA
TpagUIIHHUMHA MeToJaMu. SICKpaBUM MPHUKIIAIOM SIKICHOI peai3alii Takoi mporpamu B YKpaiHi €
BIIPOBA/KEHHSI «3€JIEHOT0» Tapudy, sKe MO3UTHBHO IMOBIUIMBAIO HA PO3BUTOK BITPOEHEPreTUKU
nepaBu. AHaNI3YIOUu JOCBIJ KpaiH MOCTPaISHCHKOTO MPOCTOPY, YKpaiHi BapTO 3BEpHYTU yBary
Ha gocBix JIuTBHM, sfKa yCHINIHO IMIUIEMEHTYBaja IPOrpaMy pPEHOBAIil JKUTIOBUX OYyJIHHKIB
nobynoBanux y 60-70-ti poku XX CTOMITTS 3 BUKOPUCTAHHSIM TEXHOJIOTIHM 3 MiJBUIIECHHS iXHBOI
eHeproeekTuBHOCTI. OHAK, JOCIIIKYIOUM TIOTEHIIad PO3BUTKY «3€JICHOT0» OyHiBHHUITBA B
VYkpaiHi HUISIXOM Jep>KaBHUX MporpaM, MPUPOAHBO MOCTAE MUTAHHS MIOJ0 BUTIAHOCTI LIBOTO
MpolLecy IS KpaiHu, TOOTO sIKi TiepeBard Jjisi Jep>KaBH HECe HAMPAaBICHHS OIOJHKCTHHUX KOIITIB
caMe Ha CTHUMYJIOBAaHHA €HEpProeQeKTUBHOTO OyMiBHHUIITBA. ABTOp BBaXKa€, M0 PO3BUTOK
«3EJICHOT0» OYAIBHHUIITBA B YKpaiHi BUPIIIye TpH HACYyIHI pooiemu. [To-nepmie, 6e3nexoBy, ampke
3 PO3BUTKOM EHEProeeKTUBHOCTI MiJIBUIYETHCA E€HEPreTUYHA HE3AIEKHICTh KOXKHOI OKpPeMoi
OymiBii, a, BIAMOBIAHO, W JepkaBu B IuioMy. [lo-mpyre, OrOKeTHY, a/pke SKIIO 3BEPHYTH
0co0JIMBY yBary Ha IiJIBUILEHHS €HeproeeKTUBHOCTI came Jep:KaBHUX 00 €KTIB HEPYXOMOCTI, TO
JIOBFOTPUBAJINI eeKT BiJ peaii3allii TaKUX 1HBECTULIN MO3UTHBHO MOBIUIMBAE HA CTaH OIOJIKETY
KpaiHM, 3MEHIIYIOYM BUJIATKU Ha MIATPUMKY 00’ €KTIB Jiep»aBHOi BiacHOCTi. Ilo-Tpere, mpobnemy
SIKOCT1 JKUTTSI 1 3JOpOB’sl HACEJICHHS, a/K€ HU3KA HAYKOBUX JOCIIKEHBb MIATBEPKYE, 1110 JFOIH,
AKl 1epeOyBalOTh y €Heproe(eKTUBHUX OYAIBIISAX, MEHIIE XBOPIIOTh I IICHXOJOTIYHO OiIbII
BJIOBOJICH1 CBOIM HUTTSIM, 1110 TO3UTUBHO BILUIMBAE HA TXHIO IPOAYKTUBHICTb 1 PE3yJbTaTUBHICTb.

3Bakaroud Ha 1€, aBTOPOM IIPONOHYEThCS HM3Ka 3aXOJiB, SKI MATUMYTh OJIHOYACHO
MO3UTHBHUN BIUIMB SIK HA 3arajlbHUM PO3BUTOK «3€JIEHOrO» OyIiBHUITBa YKpaiHW, Ta 1 Ha
PO3BUTOK €KOHOMIYHUX MOTEHLIANIB J1€BEIONEePChKUX KOMIaHIH, ki OyayTh peani3oByBaTH came
eHeproe(eKTUBHI 1€BETIONEPChKI TPOEKTHU:

1. Ilpomaranjga eHeproeeKTHBHUX TEXHOJIOTIH Ta OyaAiBeNlb, a TAaKOX iXHIX IHepeBar
nepes «TPaAuIiiHUMIY METOJIaMHU Ta TiIX01aMH Y OY/IIBHUIITBI.

2. CopomeHHs mpouenyp TMOTO/KEHHS MPOEKTHOI 1 OTpUMaHHS JO03BUIBHOI
JOKYMEHTAITIT JUTsI «3eJIEHUX» 00’ €KTIB.

3.  BnpoBamkeHHS NUIBFOBUX YMOB JUIsl OTPUMaHHS IIpaB Ha KOPUCTYBAHHS 3€MEIbHOIO
TUISTHKOIO caMe Tij] eHeproedeKkTuBHE OYIBHUIITBO.

4. CTBOpeHHsI TOAATKOBUX TMUIbI ISl MiJIPUEMCTB, SIKI BUPOOJSIOTH €KOJOTIdHi
Oy/iBeNbHI MaTepiaiu Ta/ab0 BUKOPUCTOBYIOTH «3EJICH1» TEXHOJIOT1I.

5.  ByZniBHMITBO Ta pPEKOHCTPYKIS 00’€KTIB HEPYXOMOCTI 3a JEp)KaBHI KOIITH 3
BUKOPHUCTAHHSM €HEpProeeKTUBHUX MaTepialliB Ta TEXHOJIOT1H.

[TocTynoBe BNPOBA/PKEHHS O3HAYEHHUX 3aXOJiB, Ha JYMKY aBTOpa, HE TUIBKH JacTh
MOIITOBX JIO PO3BHUTKY YKPAiHCBKOTO «3€JI€HOr0» OyMIBHUIITBA Ha BHTITHUX YMOBax ISl BCIiX
y4acHUKIB OyaiBeNbHOTO BUPOOHUITBA (peasizailisi MNPUHIUNY Win-win), ane W MiIBUIIUTH
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€KOJIOT1UHY 0013HAHICTh 1 BiAMOBINANBHICTh HACEICHHS 3, BIAMOBITHO, HECOMUHHUM MOKPALICHHSIM
€KOJIOT1YHOTO CTaHy HAIIOI JICPIKaBH.

CYTHICHO-ITPOLHECHA TPAHC®OPMAILIA CEPEJJOBUILA BY IIBEJIBHOI'O
JEBEJIOIIMEHTY 1O BUMOI' ®OPMATY GREEN BUILDING

K.M. Ipeayn, O.M. IllleBuyk, 1.0. IIpuxoanko?
KuiBcbkuii HaIllOHATBHUHN YHIBEPCUTET OYAIBHHUIITBA 1 apXITEKTypH

HaanuiikoBa mibHICTE 3a0y0BYU - 1€ T€, 3 UMM PAHO UM II3HO CTUKAETHCS MPAKTHYHO
KOXHE BeJIKe Micto. Y €Bporri Ta A3ii me Ha mouatky 2000-X 3aroBOpHIIU TIPO 3arpo3y CTPIMKOTO
3pOCTaHHSA MICT 4epe3 aKTUBHUN NPUILUIMB HACEJICHHS B €KOHOMIYHO 1 MPOMHUCIOBO PO3BHUHEHI
Mmeranojicu. B YkpaiHi muTaHHSAM apXiTEKTypHOTO MEPEeCHYEHHS 1 Xaocy BIAAH JESKUX MiCT
3aifHsITUCs Juiie 2-3 poku Tomy. I To, moku 1o Ha nanepi. Xoya 1 nmpodieMa MiJIKOM BHPILITyBaHa.
Y BChOMY CBITI 3 HEIO OOPIOThCS MIUIAXOM OCBOEHHS TaK 3BaHUX <«CTPECHBHHUX» a00
«IPOOJIEMHHX)» TEPUTOPIH - 3aHEA0AHMX 3aBOJIB, IMIAMPUEMCTB, TIOPTIB, CMITTE3BAJIMIN Ta HABITh
knagoBuil. [Ipuuomy, aeBenomnepwu, CHUIBHO 3 B0, BHPINIYIOTH BiJpa3y KulbKa MpoOIeM:
MIJBUIIYETHCS OJHOPINHICTH 3a0yAOBU, MICTO OTPUMYE MUIBMOHHI 1HBECTHUIIIi, pPO3BUBAETHCSA
1HPACTPYKTYpa, a TAKOXK yCYBAIOThCA JpKepesa 3a0pyAHEHHS! HABKOJIHUIITHHOTO CEPEIOBHUINA.

OpnuM 3 KpuUTepiiB eKojorizallii cepeoBUIla B CY4YaCHOMY PO3YMiHHI CTalO CTBOPEHHS
CaHITApHO-3aXMCHUX 30H BIJ MPOMHUCIOBHX IMiAIMPUEMCTB, MO0 MajO TapaHTyBaTH OXOPOHY
3I0pOB’Sl HACEJICHHA BiJ UIKI[UIMBOTO BIUIMBY BHKHJIB MPOMHUCIOBOCTI Ta IHIIUX JKEpemn
3a0pyJqHEHHS cepeloBUINa. B mepenBoeHHI poki Oyiau po3poOiieHi, a B TIOBOEHHI — JCIIO
BIJIKOPUTOBaHI TaKi HOPMATHBH SK: Kiacu(ikallis MPOMHCIOBUX IIIMPHEMCTB 3a KaTEropisiMu
IIKiTTMBOCTI Ta PO3MipH CaHITapHO-3aXMCHHUX 30H BiJ MIANPHUEMCTB O MICBKOI (KHTIOBOI Ta
rpomajcbkoi) 3a0yaoBu. Jns nporo Oynu mpoBeAeHI eKCIIepUMEHTalbHI BUMIpU 3a0pyaIHEHHS, K1
0a3yBayuCsl Ha TEXHIKO-TEXHOJOTTYHUX XapaKTePUCTUKaX BUPOOHUIITBA TUX POKIB.

L1i HopMaTuBHU 30eperiav CBOE€ 3HAUEHHS 1 JI0 TEMEepPIlIHbOro yacy. TyT JOpEeYHO HaBecTH
BHU3HAUEHHS TOHATTS «CaHITApHO-3aXMCHA 30Ha», i (QyHKLII Ta mapameTpu, ski 3adikcoBaHI B
JIF0YUX HOPMATHUBHUX JIOKYMEHTAX.

YuHHMMHM HOpMamH IUIaHYBaHHsA 1 3a0ylOBM MICT Ta IHIIMX HAacCEJN€HUX IyHKTIB
BHU3HAYEHO BUMOTH 11010 OOOB’S3KOBOTO BJAIUTYBAaHHSI MDK MPOMUCIOBUMH pailoHaMu abo
MIJIPUEMCTBAMU 1 )KUTIIOBOIO 3a0yJOBOIO CaHITAPHO-3aXMCHUX 30H, PO3MIp SIKUX BCTAHOBIIIOETHCS
3aJIe’KHO BiJ] CTYTEHs CaHITApHUX LIKIUIMBOCTEHN MiAMPUEMCTB.

CanitapHo-zaxucHa 3o0oHa (C33) — 1me cmemiaabHO OpraHi3oBaHa TEPUTOPIs, IO
BUIUTETbCS MDK JDKEpelaMH IIKIAJUBUX BIUTUBIB MPOMHUCIOBHX Ta IHIIUX MIAIPUEMCTB 1
CeNIbOMIIHUMM 00’€KTaMM, sIKa TpU3HAYeHa JJIs 3HW)KEHHS pPIBHS IIKIAJIMBUX BIUIMBIB J10
MPUITYCTUMUX 3HAYEHb.

VY mepenik HEraTUBHUX BIUIMBIB BXOJSTH: BUAUICHHS MIKIIJIMBUX 1 TAKUX, 110 HEMPHUEMHO
NaxHyTh, PEYOBUH B aTMOC(eEpHE MOBITPs, MOIIUPEHHS 3BYKIB PI3HUX YaCTOTHUX Jiala3oHiB,
BKJIIOUa0uM 1H(Pa3BYK 1 yIbTpa3ByK, (hopMyBaHHS BiOpalliii, BUIPOMIHIOBAHHS €JIEKTPOMArHiTHUX
XBHWJIb, pajiamiiiHi (aktopu, 610J0T1UHI YNHHUKH, TOIIMPEHHS CEMCMIYHUX XBWJIb, BIUTUB YAApHOI
MOBITPSIHOT XBHJII TA 1H.

[Ile B 70-x pokax po3mipu C33 mocsiranu 10 kM, 10 CIPUYMHIOBATIO YMMaJI0 podsieM, a
came: pO3MIIICHHS >KUTJIOBO-IUBUIBHUX OO’ €KTIB, TPAHCHOPTHA NOCTYHHICTH TOIO. OCHOBHUM
pilleHHsIM 1O 3MeHIIeHHI0 po3MipiB C33 crano mifABHIIEHHS e(QEeKTHBHOCTI YJIOBIIOBAHHS Ta
yTHITI3aMii MIKIJTUBUX BUKUJIIB IUISIXOM YIOCKOHAJICHHS TEXHOJIOTTYHMX mporieciB. Posmipu C33
JUIsL IPOEKTOBAHUX, JAIF0UMX a00 THX, III0 PEKOHCTPYIOIOTHCS, IPOMUCIOBUX 00’ €KTIB 1 BAPOOHHIITB
BCTAHOBITIOIOTHCS 3aJISKHO BiJ] TOTO, JO SIKOTO KJAacy MIKIIJIMBOCTI HAJICKUTH MIAMPUEMCTBO. YCi
HiANPUEMCTBA TOIUISIOTHCS, 32 YMHHUM 3aKOHOJABCTBOM, Ha 5 KJaciB 3aJIe)KHO B CTYyINEHs
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IIKIJUTUBOCTI TPOMHUCIIOBUX BUKH/IIB, SIKi BUIUISFOTHCS B aTMOC(epy, TOCKOHAIOCTI TEXHOJIOTTUHUX
MPOIIECIB HA MIMPUEMCTRBI, HASIBHOCTI OYMCHUX criopy. Opi€eHTOBHI PO3MIpH CaHITApHO-3aXUCHUX
30H BCTAHOBJICHI TaKi:

- mpomucioBi 00’exktu Ta BupoOHHITBa 1 Kimacy — 1000 m;

- TPOMHCIIOBI 00’ €KTH Ta BUpoOHUITBA 2 Kiacy — 500 wm;

- mpoMucioBi 00’ ekt Ta BupoOHHITBa 3 Kinacy — 300 m;

- TpOMHCIIOBI 00’ €kTH Ta BUpoOHUITBA 4 Kiacy — 100 wm;

- MPOMHUCIIOBI 00’€KTH Ta BUpOOHMITBA S Kitacy — 50 M.

Tennenuii cydacHoi pedyHKHiOHami3alii cTapux BUPOOHUYMX TepUTOpid y €Bpomi U
AMepHulll IPUBEIH 0 TOSIBU PSIAY YCIIIIHUX MPOEKTIB, KOJU MPOMHUCIOBI 30HU 1HAYCTpialbHUX
MICT, M0 MalTh JOCTYI J0 pPiK a00 TPaHCHOPTHHX MaricTpajiei, 3HOBY BiJHOBWJIA CBOIO
IHBECTHIIIITHY TpUBAOIMBICTh. BakiMBUMU yMOBaMM peaitizallii TakMX IPOCKTIB € IOJITHKA
CTPUMYBaHHSI EKCTCHCHBHOTO PO3BUTKY TEPHUTOpIH 1 HecTaya BUIBHUX MICLb y MicCTax s
TOYCYHOTO Oy IIBHUIITBA.
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CEKIIA 11. PEHUKTIBAIIA TA YTHIIBAIIIA bY/IIBEJIBHUX BIUIXO/IIB

®OPMYBAHHS CYUYACHUX CMITTEINEPEPOBHUX 3ABO/IIB HA ITPUKJIA/I M. KUIB
I1. 3a6apna, T. Kamenko
KuiBcbknii HaioHaJILHUM yHIBEpCUTET OyIIBHUIITBA 1 apXiTEeKTypH zabarnaya.polina@ gmail.com

3a JaHMMHU 3 TOSACHIOBATBHOI 3aIMCKH 0 MPOEKTy «3akoH Ykpainu «IIpo ympaBminHS
Bimxomamu»» 3a 2017 pik 3arajgbHi OOCATH YTBOPEHHS BIAXOAIB B YKpaiHi CTaHOBJATH 366 MIIH.
ToH. B posz’scaenni Minperiony «[IpioputeT Ypsigy — epEeKTUBHUN PHUHOK IOBOKEHHS 3
BiIXO/IaMH» 3a3HAYAECTHCS, IO IIOPOKY YTBOPIOEThCS ONM3BKO 54 MinmbioHIB M’ OOYTOBHX
BiIXO/IiB, a00 OJM3BKO 9 MINBHOHIB TOH, SIKi 3aXOPOHIOIOTHCS HAa 6 THCSYaX CMITTE3BAIUINAX Ta
TMOJIITOHAX 3arajibHOIO IUIOIIECIO MOHA 9 THCAY ra.

B cepennnpomy xutens Ykpainu Bukumgae 350-450 kr cMmitTs B pik. Uncno xureniB Kuesa,
3a JIaHUMHU TOJIOBHOT'O YMpaBliHHS cTaTUCTHKU y M. KueBi, Ha 1 miororo 2019 p craHoButs 2
950 533 oci6. 3a aHAMI30M ICHYIOUHX CMITTENEPEepOOHUX 3aBOAIB MOke mepepobmoBaru 250-350
Tucsad ToH cMiTTs Ha pik (=300 tuc Ton= 300 000 000kr). 3a po3paxynkamu y KueBi Ha nany
KUTBKICTh HACEJEeHHS HEOOXiTHO S5 MiJIpUEMCTB CMITTECOPTYBAHHS Ta 2 WiANPHEMCTBA 31
CMITTECTIATIOBAJILHOIO YCTAaHOBKOIO, SIKIO MPUAMATH KUJIBKICTH 00poOieHoro cmittsa 3a 250 Tuc.
TOH.

Ictopist cmiTTenepepoOku csrae 1874p., Big 3amycKy NepIIoi CMITTECTIATIOBATBLHOI
yctaHoBKH. Bim Tomi ¢yHkmii naHux 3aBOIiB MOIU(IKyBaUCh, BPAaXOBYETHCS HE JIMIIEC OJWH
acreKkT — Mo30yTHUCh BiJ CMITTS, a MPU MPOEKTYBaHHI BPaxOBYIOTh, 3aCTOCOBYIOTh Ta MOEIHYIOTh
GyHKIII: OYMIIEHHS, COPTYBaHHs, BTOPHMHHE BUKOPUCTAHHS Ta IepepoOKa, caMmo3abe3redyeHHs,
BUPOOJICHHS JIOAAaTKOBOI €Heprii, NOmylspHu3allis M[epepoOKH, eKOoJori3alisl, TOCIIHKeHHS,
HaBYaHHSI.

PosmimieHHss Moke 3anexaTH Bif TEXHOJOrii, abo BiJ ILIbOBOTO MPU3HAYCHHS, OKPIM
nepepoOKH CMITTS, TO BapiaHTHU PO3MIILIEHHS MOKYTb OyTH :

1.1. Tlopyu 3 TEIl, mo6 Temno, BUpoOJeHe B IpoIleci CHaleHHs CMITTS, WIUIO Ha
OTIaJICHHS JKUTJIOBUX OYIMHKIB;

1.2. Tlopyu 3 enektpomexamu, ab6o EC, HauijeHo Ha mocTayaHHS BHUPOOJIEHOT
€JICKTPOCHEPTii Ha )KUTIOBUN MACHUB,

1.3. Tlopyu 3 Bomoitmamm, mo6 3a gomomoror COz, MO BHUAUISETHCS B MPOIEC]
CTIaJICHHS, OYMILATH BOJY;

1.4. Tlopyd 3 TtemmuisamMu abo oOpaHxepesMH, Mapkamu, o6 BuaiteHnit CO2
BUKOPHCTOBYBABCSI Ha TIOKPAIIEHHS PO3BUTKY POCIIHH.

B numioMHOMY NMpOEKTI BaXIJIMBOIO LIJUIIO € MOIMYJISIpU3allisi CMITTENEPEepOOKH Ta MOKa3
BCIX MOXJIMBHMX BapiaHTIB MO3UTHUBHOTO BIIMBY cMiTTenepepoOku. OOpaHuii BapiaHT PO3MIILIEHHS
— mnob6mu3zy TEL-6. [lonatkoBa BHpoOJieHa €Hepris #Hae Ha pO3MOJUICHHS OMNAaJeHHS Ta
€JIEKTPONOCTAaYaHHs J10 KUTJIIOBUX OYIMHKIB. 3aBOJ] BUKOHYE OYUCHY (DYHKIIIIO — 3@ TEXHOJIOTIEIO
GbinpTpallii BUKUAIIB MICIs CIaleHHS, MOXKIUBE OYMINEHHS 03. AnMasue. [ momymspusamii —
3aKJIaA€ThCs JTAHAMAGTHAA TapK 3 PeKpeamiiiHo TepuTopicro. MOXKIMBICTh CHOKIMHO TYJSTH
TEPUTOPIEI0 HATAETHCSA 32 JOMNOMOTOI0 PO3JAUICHHS TEXHOJIOTIYHOTO MOTOKY Ta BiJBiyBadiB,
OCKUIbKM BUBAaHTaXEHHSI CMITTS BHMKOHYETbcA MmiJ 3emiieto (puc. 1). OnTumaibHe TOCATHEHHS
axicHoi ¢impTparnii CO2 nependauyeTbes 3a paxyHok opanxkepei. CO2 MO3UTHBHO BIJIMBA€E HA PICT
POCIIHH, TO X OpamHXeper abo TEIJIMII0 MOXXHAa BHKOPHCTOBYBATH SIK JUISI BHPOIIEHHS PIiIKUX
BUJIIB POCIIMH, TaK 1 /U1 BUPOILYBaHHS ()epPMEPCHKHUX MPOJIYKTIB.

0O06’emMHO-00pa3He pilICHHS — 1Ba 00’ €MH 3 PO3IIJICHUMHU TEXHOJIOTTYHUMH MTOTOKamMu. [[Bi
OKpeMi CIIOpyaH CIIONy4YeHi Mig3eMHUM mepexonoM. i 3acTOCyBaHHS OCBITHBO-IOCHITHUIIBKOT
(GyHKIIT CTBOPEHO 30BHIIIHIM KPYroBUH TYHENb 3 MPUMILICHHSIMH, OTJIIJOBUMH MailaHYMKaMU
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TEXHOJIOTIYHOTO MPOIIECy MiJMPHEMCTBA, 1[0 TEPMETHYHO 130Jb0BaHI Ta HE 3aBAXKAIOTh TEXHOJIOTI1

(puc.2).

Puc.1. O0’eMmHO-nIpOCTOPOBA cXeMa 3aBOY 3 YMOBHHMM 300paskeHHAM OyHKepy CMITTH Ta
LJISIXOM CMITTEBO3a

Puc 2. O0’emuuii po3pi3 3 300paskeHHsIM MiI3¢eMHOI0 MPOI31y, OCBITHiX Ka0iHeTiB Ta
opaH:kepeil

[TepepoOka BiAXOMiB - OfHA 3 Trajy3eil, IO HAWOUIBII AUHAMIYHO PO3BUBAIOTHCS B
cydacHoMy cBiTi. CripusiHHS (POpMYBaHHIO Oy/1iBEJIb Ta CIIOPY/] CMITTENEPEPOOHUX KOMIIEKCIB JJIs
yTuii3anii moOyTOBUX BIJIXOJIB Ta PEUUKIIOBAHHA CHPOBHUHHU OTOJIOIIEHO OJHHUM 13 MPIOPUTETIB
npu (GopMyBaHHI JIepKaBHUX IPOrpaM PpO3BUTKY EHEPro30epekeHHs Ta TOUIYKY HOBHX
aNbTepHATUBHUX JpKepesl eHeprii. DokycyBaHHS Ha JaHId mpoOsieMi Ta 1HBECTHI] MOJIMIIATH
€KOHOMIKY Hallloi JepxkKaBH.
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EKOJIOI'TYHE BY IIBHUIITBO CMITTEINEPEPOBHOI'O 3ABO/1Y V JIbBOBI — PEAJIIL TA
INEPCIIEKTHUBH

0O.B. ®apar
Hamionansuuii yaiBepcuteT "JIbBiBchbKa mosiTexnika" farat_o@ukr.net

Exonoriune OyiBHHUIITBO - 11€ HOBHH €Tam PO3BUTKY apXiTeKTypHO-OYIiBEeIbHOI Traly3i, Ha
KM BOHA IOYaja MEepexoAUTH Ha moyaTky XXI CTOMITTS, 1 OJHOYACHO - BaXKJIMBa CKJIAI0Ba
MOHATTS «CTaJIUUA po3BUTOK». Llel mepexin € MPOSBOM MNIMOMHHUX TMPOLECIB YCBIIOMIICHHS
CBITOBOIO CHUIBHOTOIO Ti€i poJii, SIKYy JIIOJChKAa LUWBLTi3alis B3araii i ypOaHi3oBaHi TepuTOpii
rpaloTh B pyHHYBaHHI CTIMKOCTI €KOCUCTEMHU HAIIOi IIAHETH.

B xoxi TpuBamoro AOCHiKEHHS MpoOieM TI00aThbHOTO MOTEIUTIHHS 3'SICyBaJIOCS, IO
CydyacHI MicTa, B T.4. OymiBIl Ta CHOPYAM € OJWH 3 TOJIOBHUX JDKEpeN 3a0pyaHEHHS
HABKOJIMIIIHBOTO cepepoBuia. JlaHi eKcrepTiB MOKa3yiTh, M0 OY/iBIi BCHOTO CBITY CIIOKHBAIOTh
6mu3bko 40% Bciel mepBuHHOI eHeprii, 67% Bciei enektpuku, 40% Bciei cupoBunu 1 14% Beix
3armaciB MUTHOI BOJM, @ TaKOXK BHUPOOJAOTH 35% BCIX BUKHIIB BYIVIGKHCIIOTO Tra3zy 1 Mallo He
MOJIOBHHY BCIX TBEPAUX IMOOYTOBUX BiJIXOIIB.

B Vkpaini, 3a ganumu MiHperionOyay, MOpIYHO BUKUAAIOTH OMu3bko 10 MIIH TOHH
cMiTTs, 3 skux Jjume 600 Tucsdy e Ha BTOPUHHY MepepoOKy UM chairoeThes. Perra
3aXOPOHIOETHCA HA 3BANMINAX, SKUX, 32 O(IMIHHUMHU NaHUMH, B YKpaiHi moHan 6 Tucsd. Bonu
3aiiMaroTh 9 TUCSAY rekrapiB. Bech mMUBLII30BaHMI CBIT JaBHO nepepoOise cmiTTsa. Kpainu-unenu
€C Bupimmmm, mo a0 2030 poky Ha cMiTTe3BanHIIaXx MOBHHHO 30epirarucs He Outbmie 10%
BimxoniB. Beim Bimomo, mo 30 tpaBHs 2016 poky Ha ['puboBuiibkomMy cMitTe3Banumli 6ins JIbBoBa
cmajaxHyja MacmraOHa TOoXexka, sKa He ofinmacs 06e3 »xeprB. ToMy OiZiBHHITHEBO
CMITTENEPEPOOHOro 3aBO/IY 3 BUKOPUCTAHHSIM €KOTEXHOJIOT A JIbBOBa cTajno MUTaHHIM HOMEP
omuH. Ilporsarom 2017-2018 pokiB ¢paHiy3pka kommaHis Egis pa3oM i3 MiCLEBOIO BIaJ0F0
JOCTIKyBasa CUTYaIlilo 31 CMITTSIM Y JIbBOBI.

3aBoja, sKui MaroTh Hamip 30yayBatu y JIbBOBI, Oyae mpalfoBaTd 3a TEXHOJOTIEO
MeXaHiK0-010y0riyHo1 nepepoOku. TToHATTS «MexaHiuyHa mepepoOka» O3Hadae BiJICOPTOBYBAHHS
BIAXO/IB 3 JOIOMOIOIO CIHENiajJbHOr0 aBTOMAaTH30BAHOI'O OOJaJHAHHS, a TAKO)K YACTKOBO AEIKi
IpoIlecH MPOBOAUTHUMYThCS BpyuHy. Lleil eram BaxuBui Ais TOro, 00 PO3AIIMTH BTOPUHHY
CUPOBUHY (CKJO, METaju, MOJIMEPH, MakKyjnarypa, TeTpamak), 3 sKOoi 3roJoM (opMyBaTUMYTh
TOBapHI MapTii Ta BIANPABIATUMYTh Ha NEpepoOHI MIANPUEMCTBA. A OpraHiyHi  BIIXOJH
KOMITOCTYBaTUMYTh. MeXaHiK0-010J10T1uHa TIepepoOKa T03BOJIUTH SIKICHO BIAIISATH BIIXOIH, SIKI
MOJKHa NEepEepOOUTH 3HOBY.

Takuii cmiTTenepepoOHUI KOMIUIEKC BIANMOBigae BuUMoram HarioHansHOT cTparterii
NoBOKeHHs 3 Biaxogamu 10 2030 poky, sika I'PYHTYETbCs Ha HalKpaluX TEXHOJOTIsAX, K1 A10Th
y €Bporii Ta BU3HaH1 €Bponoo eheKTUBHUMH y BUPIIIEHH] TPpoOieMu nepepoOku BixoiB. OkpiM
toro, y €C kepytotbcsi aokymeHtoM BAT (Best Available Technologies) — mnpo Haiikparii
JOCTYTIHI TEXHOJIOTI B Tally31 IepepoOKy CMITTSI.

YacTka 3aIMIIKOBUX BiXO/IB Y IIbOMY KOMIUIEKCI craHOBUTUME He MeHIe 30%. ["onoBHe
3aBIaHHS 3aBOJIY 3 MEXaHIKO-010J0TIYHOI MEPEepOOKH — 3MEHIIUTH 00’ €M 3aJIUITKOBOTO CMITTS,
sKe TaK Y 1HaKIIe MiJuIrae yruii3amii misxom 3axopoHenHs. [Ipote e OyayTh Bxke nepepobiieHi
1 CITpecoBaHi BIIXO/H, a HE y 3MIIIIAHOMY BHUTJIAII, SIK 1€ € 3apa3. OkpiM Toro 3akoH Ykpainu «lIpo
Bixoau» nependayae, mo 3 1 ciuas 2018 poky Bci Bigxoau MaroTh OyTu niepepoOieHi mepen THM,
SIK TIOTPATIUTH Ha 3aXOPOHEHHS.

OckinbkM Ha 3aBOJI mepeadadeHuil mpouec OoOpoOJNIeHHS OpraHiuHUX  BiJIXOJIB,
11€ I03BOJIUTH SKICHO PO3AUIATH (Dpakiii cMITTS, a caM MPOIEC € KOHTPOJIIbOBAHUM Ta OE3MEeUHUH.
3okpema, Oyie KiJibKa pi3HUX 30H Ta 24 TyHeli 3aKpUTOr0 TUITY, 1€ KOHTPOJIIOBAaTUMYTh IapaMeTpu
KJIIMaTy Ta BUKUAM, TaKOX MPalIOBaTUMYTh CIeliaibHl (IIbTPU, IO HE JO3BOJIUTH MOIIMPEHHS
HEMPUEMHOTO 3araxy.
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Jlume OyOiBHULITBO CMITTENEpepoOHOTO 3aBoay Yy JIbBOBI J/IO3BOJUTH YHUKHYTH
cMiTTeBOTO KoJarncy y JIbBoBI, sikuit 0yB y 2017 poili Ta YHUKHYTH HOTO B MaiOyTHEOMY.

AHAJII3 HOPMATUBHO-TIPABOBOI BA3U V C®EPI YIIPABJIIHHA BY JIBEJIbHUMU
BIZIXOJAMMU B YKPATHI

A.P. Ilepedbunoc
KuiBcbkuii HaIliOHAIBHUI YHIBEPCUTET OyMIBHUIITBA Ta apXiTeKTypH alenaperebinos@gmail.com

Buainsore 0'sTh OCHOBHUX MOTOKIB B1IXO/1B, HAJl YIIPABIIHHAM SIKUX aKTUBHO IIPALIOIOThH
OpraHd BUKOHABYOI BJIaJU, — IPOMUCIIOBI (~26%), OyniBenbHi (~22%), TBepai MOOYTOBI Biaxoan
(~14%), Bigxoau TipHUYOA00YBHOI MPOMHCIOBOCTI (~29%) 1 Hebe3neuHi Biaxoau (~2%). Binxoau
OyniBuunrBa ta 3HeceHHs (C&D waste) € 0coOMMBUM MOOIYHMM MPOTYKTOM TOCHONAPCHKOT
TiSUTBHOCTI JIFOAWHH, IO 32 CBOIM OO0CSrOM HacmpaBii MEpeBUINYIOTh HAaBITh TBEpAl MOOYTOBI
BiIXOU. 3a SKICHMUM CKJIaJIOM OyJiBeIbHI BIIXOIU — I¢ OCTOH, Ieriia, Yepenulls, JepeBo, CKIIO,
IJIACTHUK, Tifc, OITYMHI PO3YMHHU 1 CMOIM, XIMI4HI cyOcTaHIli, makyBaibHi Marepianu Ta iH. Crifg
3a3HAYMTH, WO SKICHUA CKJIaa OyaiBEbHO-PEMOHTHHX BIAXOJIB MICTHTH JOCUTh BEIIUKE
BiJICOTKOBE CIIiBBIIHOIIIEHHSI MaTepiaiiB, IO MOXJIMBO 3aCTOCYBaTH B MPOIECI PEHUKIIHTY,
MOPIBHSHO 3 THMH, SIKI HE MiAJAI0ThCS MOBTOPHIN mepepoOIli Ta MOBUHHI OyTH YTHIII30BaHHMH.
To6to Ounblly 4YacTHUHY BIAXOMIB 3HECEHHS CIIOPYA MOXKHA BHUKOPHUCTOBYBAaTH IIOBTOPHO Yy
BUPOOHMIITBI HOBUX OyIiBeJIbHHX MaTepiamiB abo sK pecypc A IHIIOI IPOMHUCIOBOCTI,
HAMPUKIIAJ, PU OYAIBHUITBI aBTOMOOUIBHUX JIOPIT.

Y [epxanomy kiacudikaropi BigxomiB po3nin b.3 mpucBsueHUN KOIYBaHHIO BIIXOMIIB
OyaiBeNbHUX pOOIT, 3HECEHHS OyiBeNb 1 CHOpPYA Ta BIAXOJIB, IO YTBOPIOIOTHCS BHACTIIOK
TEXHOTEHHHUX KatacTpod (aBapiii), mpupomHux karactpod Ta sBuml. Llei MOKyMEHT crheriamicT
BUKOPHUCTOBYE JJIsi MOPIBHIOBAJILHOTO aHAJ3y CTPYKTYpU Ta OOCATY YTBOPEHHs BIJXOAIB Ha
MDKIaly3eBOMY, J€p>KaBHOMY Ta MXAepKaBHOMY piBHAX. OcTaHHI 3MIHU LIbOTO TOKYMEHTY Oyiau
BHeceHl 2008 poky. Bignosinanesnum 3a [lepkaBHuii kinacudikatop BiAXoaiB € JlepkaBHUM KOMITET
VYkpainu no cranzapTusalii, METpoJIOrii Ta cepTUudikailii.

3rigHo nioyoro 3akoHy YkpaiHu «IIpo Bimxoaw» BIaCHUKOM BIIXOAIB OYIiBENIbHO-
PEMOHTHUX pOOIT € ropuanyHa abo ¢izuyHa ocoba, L0 BIANOBIAE 3a 3A1MCHEHHS NPOLECY
OymiBHMLTBA, TOOTO BOJIOJIE€, KOPUCTYETbCA Ta po3HOpskaeTbess Bigxoaamu. OTxe,
MIJIPUEMCTBA, IO 3AIHCHIOIOTH OY/iBENbHI YM PEMOHTHI poOOTH Ha TepuTopli YKpaiHHM, MarOTh
3aKOHHE MPaBO BUKOPUCTOBYBATH BIAXOJM SIK MOTEHLIHHO LIHHUI pecypc, aje He KOPUCTYIOThCS
MM IIpaBOM, a BIANpPaBISIIOTH OYJIBENbHI BIAXOAW Ha 3Baiuiua. B VYropmwuzi, Hanpukian,
MPAKTUKYETbCS TOBTOPHE BUKOPUCTAHHS OyNIBEIbHMX MarepiaiiB 1 OOMiH MiX OyiBelIbHUMHU
koMnaHisMu. [Ipenqmern 0OMiHy OXOMITIOIOTH 12 KaTeropii, cepes] sSIKUX LIerJIa, Yepenuls, 1epeB'sHi
KOMITOHEHTHU OYIIBHUIITBA, BIKOHHI paMH Ta iH.

V 3akoHni «IIpo Bigxoam» OyiBeIbHO-PEMOHTHI BiJIXO/IU 3TaIyIOThCS TUIBKHU B CTaTTi 35, B
SKil #1e MOBa TIPO T€ 1110, «BEIMKOTA0APUTHI Ta PEMOHTHI BIIXOJM Y CKJIaJl MOOYTOBUX BiIXOIiB
MaroTh 30MpaTHCS OKpEeMO BiJ| 1HIIMX BUIIB MOOYTOBHUX B1IXOIiB». 3akoH «IIpo KoOMIUIEKCHY
PEKOHCTPYKIII0 KBapTamiB (MIKpOpalOHIB) 3acTapiioro »HUTIOBOro (oHIy», a came crarTs 13,
3000B’s13y€ 1HBECTOpa-3a0yJOBHUKA 3JIMCHIOBATH BJIACHUMH CHJIAMH Ta 3a PaxXyHOK BIIACHHUX
KOIITIB 3aXOJU 3 YTHJi3alii BiAXOMIB, II0 YTBOPIOIOTHCS IMiJ Yac 3HECEHHS OYIHMHKIB, CIPHITH
BHUBE3CHHIO I [OBTOPHOTO BHUKOPUCTaHHS OyAiBEJIbHUX MaTepiagiB 1 KOHCTPYKIIN
3aiHTEpecoBaHUM y IboMy ocobaMm. IIpote 3akoH «IIpo KOMIUIEKCHY PEKOHCTPYKIIIO KBAapTaJiB
(MiKpOpailoHIB) 3acTapijioro >KUTIOBOrO (GOHAY», MO CYTi, BU3HAYA€E TIIBKU BIIMOBIAAIBHY 0CO0Y
3a mpubHMpaHHs Oy/iBeNbHUX BIIXOMIB 3 TEPUTOPIl MicTa i, aX HifK, HE NMPUMYIIye OyIiBelbHE
MIMPUEMCTBO IO €KOJIOTIYHOTO YIpaBJiHHS Biaxoaamu. Hampukian, 3HECEHHS CHOpYyAH 3a
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JOMIOMOTOI0 MTOCTYIOBOI JAEKOHCTPYKIi 31 30epeKeHHSM MaKCUMaJIbHO I[IHHUX MaTepianiB i
PEIUKITIHTY Ta MOJANIBIIN0I 000B’A3KOBOI Iepeaadi UX MaTepiaiiB BiMOBITHAM ITiIITPHEMCTBAM.

Ha xanp, B yKkpaiHCBKOMY 3aKOHOJABCTBI BIJICYTHI JepaBHiI CTaHIapTH, OyiBenbHI
HOPMH YU CaHITApHI MpaBWIa, SKUMH TOBHHEH KEPYBATHUCS CIICIIANICT MPU PO3POOII pO3ILIy Mpo
yIpaBIiHHSA BiX0AaMu OyIiBHUIITBA Ta 3HECEHHSI, 1110 TOBUHEH OyTH B KO)KHOMY IPOEKTI CIIOPYAH,
sKa OynyeTbes 1o 3eieHuM cranaaptam. [Ipore m’aruii po3aiun HarionanbHoro miany ynpaBiiHHS
Bigxomamu 10 2030 poky CBiguuTh Mpo aMmOiTHI HaMipu MpaBliHHSA CTBOPUTH BIiIMOBIIHY
HOPMAaTUBHO-TIPAaBOBY OCHOBY JUIsl YIPaBIIiHHA OYZiBEeIbHUMH BiIXOJlaMH, a came: 1) MPOEKT aKTy
PO BCTAHOBJICHHSI BUMOT JI0 TOBTOPHOTO PELUKIIHTY Ta BITHOBJICHHS PI3HMX KaTEropii BiIXOIiB
OyIiBEeJIbHO-PEMOHTHHX POOIT; 2) MPOEKT aKTy MPO BCTAHOBJICHHS y JIO3BUIBHINA JTOKyMEHTallli Ha
MpoBeJeHHsT OymiBeNbHUX POOIT BHMOT MO0 YHpaBIiHHA Biaxomam; 3) 3abe3meueHHs
po3po0JIeHHST HalliOHAJIBHUX CTAHAAPTIB I OYyIIBEJIbHUX MarepianiB, BUPOOJEHUX 3 BIJIXOJIB
Oy/iBETHbHO-PEMOHTHUX POOIT, Ta IX BUKOPHCTAHHS B OKPEMHX IpOEKTaxX OyAiBHHIITBA (30Kpema,
OyIIBHHIITBA JOPIT, aBTOCTOSHOK, CMYT BEJIOCHIIEAHOTO pPyXy TOIIO). BimmoBimampHuMH 3a
CTBOPEHHSI HOPMATHUBHO-IIPABOBUX aKTiB € MIHICTEPCTBO EHEPreTHUKM Ta 3aXHCTy JOBKULISA Ta
MiHICTEpCTBO PETIOHATBFHOTO PO3BUTKY, OYAIBHUIITBA Ta >KUTIOBO-KOMYHAJIHLHOTO TOCIIOJApCTBA
Vkpainn. CTpoK BHKOHAHHS TOCTAaBICHUH B PIYHWIA TEpMiH MicHs NpUHAHATTA 3akoHY «lIpo
yIpaBIiHHS BiIXOJaMu», ane MpoekT 3akoHy «[Ipo ympaBmiHHS BiIXxogamu» CTaHOM Ha KiHEIb
xoBTHS 2019 poky OyB 3HsTHI 3 po3risiay BepxoBHoro Pagoro Ykpainu.

KpiMm Toro B HamionanpbHOMY MiiaHi ynpaBiiHHS BIAXOAAMH OTOJIONIEHO HPO MOOYIOBY
e(eKTUBHOI IHPPACTPYKTYpH, IO BKIItOUae B cede: 1) cTBOpeHHS 00’ €KTIB 3 0OpOOJICHHS BiIXO/IB
B HACElICHWX IIyHKTaX 3 4YHUCeNbHICTI0O HaceneHHs mnoHax 100 Tuc. ocib; 2) 3abe3meueHHs
(YHKI[IOHYBaHHS IICHTPAII30BAHUX TMOTYXHOCTCH Il PEHUKIIHTY BiIXOJiB, 0O0JIaHAHUX
JIpOOUIIbHO-COPTYBAIBHUM YCTaTKYBaHHSAM 3 MOTYXHICTIO O6mu3bko 200-500 Tuc. ToH Ha pik; 3)
CTBOPEHHSI PETiOHATBHUX 00 €KTIB, NMPU3HAYCHUX JIs NMpHIMaHHSA Ta 30epiraHHs BiIXOIIB, 3
MPOMDKHUM COPTYBaHHSM 1 MOJPIOHEHHAM 3a JIOMIOMOTOI0 MOOUIHHHMX JIPOOMIBHO-COPTYBaJIbHUX
ycTaHOBOK 3 moTyxkHicTI0 100—200 THCc. ToH Ha pik; 4) 3a0e3mneyeHHs (YHKIIOHYBaHHS MEPExKi
MOOIUTBEHUX IPOOMIBHUX YCTAHOBOK.

YTWIIBALIS BYIIBEJIBHUX BIIXO/AIB SIK YAHHUK TTJIBUILIEHHSA EOEKTUBHOCTI
BYJIIBHULITBA

IO.1. I'onuap, K.B. I3maiinoBa
KuiBcbkuii HallioHaIbHUM yHIBEpCUTET OyNIBHUIITBA TA apXITEKTypH

Hapa3i Hame >XuTTs «Oyayerbes» CTpIMKMMU Temnamu. Yomy «Oynyerscs»? Tomy mio
OyzdiBeNbHA rajlly3b OTpHUMaja 3HAuHy MNUTOMY Bary Ha (OHI IHIIMX B 3arajbHiil CTPYKTYpi
HapOJIHOTO TOCIoJapcTBa OyAb-iKOT KpaiHM, HE € BHHATKOM 1 Hama YKpaiHa. 3 KOXKHUM JHEM
OypXJIUBO pO30yIOBYIOTHCSI HOBI JKWTJIOBI, TIPOMHUCIIOBI, arpOKOMIUIEKCH. MacmrTaOHi MpOoeKTH
BBOJATHCS B EKCIUTyaTalilo Ha oyax. HeliMOBipHa KiJIbKICTh 1HBECTHIIi, 0OOPOTHOTO KamiTamy,
TPYJOBHX pECypCiB HaMararoThCsi 3MIHUTH Hallle JKUTTSA Ha Kpamle. Aje € HacliJoK TaKoro
CKJIaJTHOTO 1 BOJJHOYAC HEOOXI1AHOTO Ipolecy OyaiBHUITBA, CKaXIMO TaK, iHIIA CTOpOHA Meaai —
OyniBenbHi Bimxoau! CBo€4acHE yrMepeKEHHS HETaTMBHUX €KOJOTIYHWUX HACTIKIB, T1IBUIICHHS
e(eKTHUBHOCTI yTHJIi3alii BIJXOAIB € HEBIJ €MHOI0 CKJIAJ0BOIO 3pOCTaHHS €(QEKTUBHOCTI
OyIBHHIITBA B IIIJIOMY.

OCHOBHHMMH JIXKepeaMH YTBOPEHHS OYyHIBEIbHHUX BIIXOIB €:

- OyIIBHHUIITBO HOBUX OY/IBEJIb Ta CIIOPY/I;

- PEKOHCTPYKIIiS;

- OCTaTOYHE 3HECECHHsI Oy/IiBEIb Ta CIIOPY/I.
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He ciix 3a0yBaTH i mpo Te, IO € MeBHI 00CTaBUHHU, sKi JIIOJIMHA HE MOYKE KOHTPOJIIOBATH.
3 icTopii JMr0/ICTBa BIIOMO, SIK CTUXIMHI JIWXa CIPUYMHIOBAIM pyHHYBaHHs OyniBenb. [l{opiuno B
CY4acCHOMY CBITI KUIBKICTb OyJiBEJbHUX BIIXOAIB 30UIbLIYEThCA HA 2,5 MIPJ. TOH. 3a JaHUMH
Knacudikaropa Bimxoxis JIK 005-96, moxxemMo AIHTH 10 BUCHOBKY, III0O OCHOBHHMH BiJIXOJaMH
OyaiBHUIITBA €: OETOH, 3aTi300€TOH, IIeTJIa, Ta300€TOH, MiHOOETOH, KepaMiKa, pi3HOTHUITHI MeTallu,
CKJIO, IEPEBO.

He cnig 3a0yBatu i mpo makyBaHHS, B SKOMY IIOCTAa4alOThbCsl OyAiBENbHI Marepiaiu Ha
OyniBenbHMM Maimanunk. OCHOBHa Maca CTIHHMX MarepiaiiB (Iierjia, ra3o- Ta IHOOETOH)
CKJIQNYIOThCS HA JEpEeB’SHUX IMajieTax, 10 MOXKHA BUKOPHCTOBYBAaTH HE B OJHOMY ITUKJI
OyniBHMITBA. [lakyBaHHS 3 TOJIIMEPIB, Kl KOPUCTYIOTHCS MOMYJISPHICTIO, OJTHO3HAYHO MPIMYIOTh
B CMITHHUK.

CTpykTypa BIIXOMIB, IO YTBOPIOIOThCS Ha OYAiBENbHHX MaillaHYMKaX, HaBEICHa Ha
puc.1.
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Puc.1. CTpykTypa BigxoaiB Ha OyaiBeJJbHOMY MaHIAHYMKY

[TutanHsAM nepepoOKH Ta €KOJOTIYHUM crioco0aM yTuilizaiii OyAiBeIbHOIO CMITTS 3HAUHY
yBary npuauige €Bponeicbkuii mapiameHT. Hapasi HalOinbIn mommMpeHi Taki 3aXOAM 00
B1IXO/I1B OY/IIBHUIITBA:

o «TTOBTOPHE BUKOPHUCTaHH» - Oylb-sIKa omeparlisi, KOJId MPOJyKTH ab0 CKJIA0BI, 110
HE € BIXOJaMH, BUKOPHCTOBYIOTHCS IMOBTOPHO 3 TI€I0 CaMOIO METOI0, JJS sKOi BOHM Oynu
MIPU3HAYEHI.

o «yTumdi3aisny - Oyab-gKa omeparlis, B pe3yJbTaTi SKOi BiAXOIU MPUHOCITH KOPUCTD,
3aMIHIOIOUYM 1HIII Marepiajau, sfKi B IHIIOMY BHIAAKy Oyiau O BUKOPUCTAHI Ui BUKOHAHHS
KOHKpeTHOiI (yHKIIi, a0 BIIXOJM MPUTOTOBIEHI JUIsl BUKOHAHHA Takoi (QyHKIIT, Ha 3aBOJ1 YU JUIs
OLIBII MACIITA0HOI €EKOHOMIKH;

. «MIArOTOBKA JI0 MOBTOPHOI'O BHUKOPUCTAHHS» - Takl omepauii 3 yTwiizamii sk
nepeBipKa, OYUCTKA UM BiTHOBIIEHHS, KOJIHM MPOAYKTH ab0 X KOMIOHEHTH, IO CTAJH BiAXOJaMH,
TOTYIOTbh JIJIsl TOBTOPHOT'O BUKOPHUCTaHHS 0e3 1HIIOT MomepeHboi 00poOKy;

o «repepoOKay - omepariis 3 yTuiizalii, KOJu BiIXOAU NepepoOIsSIOThCS B POAYKTH,
Matepianu a0 peyoBMHH JJIS MIEPBUHHOI UM 1HIIOI MeTH. BoHa BKIOYae nepepoOKy OpraHiyHOIo
MaTepiany, aje He BIJHOBJIEHHA e€Heprii 4u mepepoOKy B Marepianu, 10 OyayTh
BUKOPHUCTOBYBATHCS SIK MAJIMBO YH 3alI0BHIOBAYI;

. «B1IHOBJICHHSI BIANPAI[bOBAHUX MAacTHI» - Oy/b-siKa orepariisi nepepoOsIeHHs, KOIH
OCHOBHI MacTWJIa MOXXYTh BHUPOOJSATHCS IIISIXOM OYHINCHHS BiANPAIlbOBAaHUX MAaCTHJ, 30KpeMa
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[IUIIXOM BHJIAJCHHS 3a0pyIHIOIOUMX PEYOBUH, OKMCHHKIB Ta J00aBOK, IO MICTSTHCS B TaKHX
MacTHJIax;

Ha pomatoxk 10 BUIIEHABENEHUX BU3HAYCHb, JIO MHUTAaHHS MEpPepoOKH BIIXOMIB
3aCTOCOBYIOTHCSI TAKOXK 1HII BU3HAaYeHHS. [0 HUX HaneXaTh, HAPUKIIAJ, TaKi:

. «@TCAMKIIIHT» — MPOLIEC NEePETBOPEHHS MOOIYHUX MPOAYKTIB, BIAXO/IB, HEIOTPIOHUX
Ta/ab0 HeOakaHMX MPOIYKTIB HAa HOBI MaTepiayii abo MPOAYKTH Kpamioi SKOCTi, abo 110 MaroTh
Kpalry eKOJIOTIYHY LiHHICTb;

. «JTayHCAWKIIIHT» — MPOIEC MEePETBOPEHHS BIIXOAIB a00 HEMOTPIOHUX MPOIYKTIB HA
HOBI MaTtepiaiar abo MPOIYKTH HUKYOI IKOCTI 1 3 MEHIIOK (YHKITIOHATIBHICTIO.

[TepepoOka Ta TOBTOPHE BUKOPUCTAHHS BiIXOIIB:

beron — 3am1300€TOHHI KOHCTPYKIIi1, SIKi I1€ HE BTPATHIIM CKCILTyaTalliiHUX BJIACTUBOCTEH.
BoHM MOXyTh BHKOPHCTOBYBATHUCH IOBTOPHO, IPU MOIMBOCTI iX AeMoHTaxy. IlonpiGHenuii
OETOH I1Ie HE HIMPOKO, ajieé BCE K 3aCTOCOBYETHCS BTOPUHHO SK 3aMIHHHMK IIEOHIO Ta IICKY;
BUKOPHUCTOBYETHCS SIK MaTepiall JOPOKHBOT OCHOBU. LIIMpoKOro po3noBCIOIKEeHHSI Ha0yBa€e «OETOH
Ha TepepoOJICHHX 3alOBHIOBAYax», KOJIH JI0 CBDKOTO OETOHY M0JAar0Th MOAPOOJICHUM, 10 OYB
YTUJTI30BaHUH.

Ilerna — ppoOrnena mernia, NPUPOAHHMM KaMiHb, IO TaK0XX BHUKOPUCTOBYETHCS Y
OymiBHHLITBI JOpIir, aHaioriyHo OeroHy. Ha OyaiBensHOMY MalZaHYMKy BiIXOIHM LETTH MPUAATHI
JUIS 3alIOBHEHHSI Ta BUPIBHIOBAHHA TpaHIIEW MiJl KOMYyHiKaIii. [IoKpUTTS TeHICHUX KOPTIB TaKOX
BHUTOTOBJISIETHCS 3 MOAPOOIICHOT TIIMHSHOT IIETITH.

HepeBuna — mnoapoOieHa aepeBuHa. llenmrono3a HIMPOKO 3aCTOCOBYETHCS B JIETKil
MIPOMUCIIOBOCTI, Ha MIAMPUEMCTBAX, 10 BUTOTOBIISIOTH IIMTHI Marepianu (MJ®) mist mebiaeBoro
BHPOOHUIITBA.

ExoHOMIUHI 1HCTpYMEHTH MOXYTh BIJIrpaTd BUPIMIAIBGHY POJb Y IOCSATHEHHI MLiIeH
3arno0iraHHs YTBOPEHHIO BIIXOJIB Ta YIpPaBIiHHS HUMHU. Binxoau 4acTo MarOTh LIHHICTH SIK
pecypc, 1 moAambIie 3aCTOCYBaHHS €KOHOMIYHUX iHCTPYMEHTIB MOXKE 3pOOUTH €KOJIOTiYHY BHTOY
MakcuMaibHOw. Tomy cmig mam'statu, mo Oyab-sKi BiIXOAW — II€ MaTepiand AJs HOBOTO
OyaiBHUIITBA. 3 €KOHOMIYHOI TOYKHU 30py MOXHA PO3TIISAJATH II€ NMUTAHHS SK CYTTE€BUU YHHHHK
3MEHIIEHHsI co0iBapTOCTI OYy/IBHHUITBA, IO 3MILHIOE KOHKYPEHTOCIPOMOXHICTh MPOJYKII Ha
PUHKY.

IMPOBJIEMA BIIXO/IB 3 TIOJIETUJIEHTEPA®TAJIATY (TIET) I LJISIXU 1T BUPILIEHHS
A.B. Macawk, O.JO. Mipomaunyenko, O.A. KoroBenko
1SKuischkuii HalionansHuil yHiBepcuTeT OyIiBHUITBA i apXiTekTypu elenamiroshka@ukr.net

Binxoan mimactMac € cepio3HHM JDKEpEesIoM 3a0pyTHEHHS HABKOJHMIIHBOTO CEPEOBHIIA,
OCKUIBKM Yy HPUPOJI Taki BIIXOAM MalOTh TEPMIH PO3KJIAJaHHS y COTHI POKIB 1 CTaHOBJIATH
0CcO0MHMBY 3arpo3y it 010JIOTTYHOTO Pi3HOMaHITTA. OCHOBHA KITBKICTh BIIXOMIB 3 IJIACTHKY €
nobyroBumu Bigxoaamu 3 nomietmwientepedranaty (IIET). Tineku Ha CHOTOAHINMIHINA JEHB JTIOJICTBO
3UIHAIINJIIO TICIIs ce0e TOHA IICTh MITTBAPIB TOHH TUIACTUKOBUX BIAXOJIIB.

Metoro poOOTH € JOCHIDKeHHS CcTaHy 3a0pyJHEHHsS HaBKOJMIIHBOIO CEepeOBHUINA
Bimxoxamu [IET Ta Bu3HaueHHS MOXKJIMBUX MUISX1B BUPIIIIEHHS IT1€T TPOOIEMHU.

[Tonierunenrepadranar (CioHsOs) — 1e Tepmormiact, HaWHNOUIMPEHIMUI MpPeICTaBHUK
kiacy nosiedipi, Bimomuit mix pisHUMU ¢ipmoBumMu HazBamu [IET, TIET® [-(OC)-CeHas-
(CO)OCH2CH20-]s — reteponaniroropuii momiecrep tepedraneBoi kucinotu[en] (OH)-(CO)-
CeHs-(CO)-(OH) 1 erunenraikomo (OH)-C,Hs-(OH). Lle TBepaa, 6e36apBHa, Mpo30pa peuoBUHA B
amopdHoMy cTaHi 1 Oinma, Hempo3opa B kpuctaniyHomy ctadi. IIET € MinHuM, 3HOCOCTIKUM
TEPMOILJIACTOM 3 XOPOUIMMH J1eIeKTPUUYHUMU BIACTUBOCTAMU. BiH € CTIiKUM mpoTu i O1IbIIOCTI
OpPraHiYHHUX PO3YMHHUKIB, aje PYHHYETbCA B JIY)KHUX Ta aMiauHUX pPO3UMHAX, PO3UYUHSIETHCS Y
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¢denonax 1 xjopdenonax. IIET crifikuii mpotu aii MiKpooprasi3miB, TOMY HOro NpHpPOIHUI
PO3KJIa/1 HaI3BUYaliHO MOBUIbHUN. BUKMHYTA TUIsIIKa 3 IBOTO MaTepialy MOKe HE pO3KIIaJaThCs B
npupoi 450 pokis. [IET® € ocHOBHOIO CKJIaI0BOIO KiHO-, (hOTO-, aepo- 1 pEHTTEHILTIBOK.

[Tpu BUpOoOHMIITBI TTOMTieTHIIEHTEepedTaIaTy OCHOBHOIO CUPOBHHOIO € HaTa Ta MPUPOTHUN
ra3. CnamoBaHHS IJIaCTUKOBUX BIAXOIIB MPHU3BOIATH 10 TiobambHOro 3pocranus CO2 Ha 400
MUTBHOHIB TOHH Ha piK. BUKOpHCcTaHHS IepepoOJICHOTO MIACTUKY MOYKE 3MEHIITUTH 3aJICKHICTh Bijl
BUJO0YTKY BUKOITHOTO MAJIMBA JUIsl BUPOOHUIITBA TUIacTMac Ta 3MeHIIeHHs BUKuaiB CO;. 3rigHo 3
OIIHKaMHM CIHEIIaiCTiB, MOTEHIIIHHA piyHa €KOHOMIsI €HEprii, sika MO)Ke OyTH JOCITHYTa 3aBISKH
nepepoO1i BCiX CBITOBUX IUIACTUKOBUX BIIXOAIB, MopiBHIOE 3,5 mipn. OapeniB Hadtu Ha pik. Ha
BUTOTOBJICHHS oAHiel miTpoBoi musamku 3 [IET #ige 250 mn cupoi Hadtr TOMy, 3a CTaTHCTHUKOIO,
0JlHa TOHHA TIepepodIIeHoro miacTuky 36epirae 700 kr HadTH.

OntumaneauM BapianTtoMm yrwiizamii [IET BigxofiB € BHKOpPHUCTaHHS iX SK BTOPHUHHHX
MmartepianibHuX pecypciB. Lle Moxke OyTu rpanyisiis, TEPMIYHHA PO3KIAA 3 OTPUMAHHSIM IUIBOBUX
npoaykTiB (mipotiz) abo XimiyHa mepepoOka (Timpoiii3, METaHOdi3, mepepoOka 3 I0JaBaHHSAM
JBOATOMHUX CITUPTIB).

[TepepoOka musimiok [TET metogoM rpanymsiii € OqHUM 3 HAOLIBII TePCIeKTUBHUX
HaIPSIMKIB OTPUMaHHS BTOPUHHOTO IIJIACTHKA.

[TepBunna nepepodka [IET meToqoM rpanynsiii BKIOYA€e TakKi CTaii:

1 CopryBaHHS.

2. OuuiieHHs.

3.  Cymxka.

4 JpoGneHHs.

5 I'panynioBaHHs.

Otpumanuii 3a wmiero TexHojoriero BropunHuii [IET Moxxe B moganpmiomy
BUKOPHUCTOBYBATHCS JJIsi BHPOOHHIITBA HEBIAMOBINAIBHUX JIMBAPHHUX JIE€TaJICH, JIaBCAHOBOTO
BOJIOKHA, KOHTEHHEPIB, CHHTETIOHY, (QIBTPIB, IIACTOSTOHY Ta IHIINX OYAIBEIbHUX MaTepiaiiB.

[TnacTOeTOH — KOMITO3UIIIHHUI MaTepia, Mo CKIATAEThCS 3 BUCOKOMOJICKYISIPHIX CMOI,
ApIOHOrO i KPYNHOro 3aloBHIOBa4Ya, TOHKOMOJIOTOI'O HamoBHIOBa4ya i 100aBOK. CHOIYyYHHMH B
m1acTOeToHl MOXyTh Oyt mojiedipHi moniMepH, onepxkani npu nepepodui IIET. OnepxyroTs
IUIaCTOETOH LUISXOM IHTEHCUBHOTO NMEPEMILTyBaHHS MiAIrPITUX 3allOBHIOBAYiB, CMOJ 1 J0OABOK 3
HACTYITHUM 3aHYpPEHHAM y (opMy, YIIUIBHEHHSM 1 BUTpUMKOIO mpu TemmepaTypi ao 1000°C.
3anoBHIOBaYl BUOMPAIOTh 3aJIe)KHO Bl yMOB ekcrutyaranii. [Imacr6eTon — eauHuii Marepiai, 110
YCHIITHO TIpaIloe B I[eXaxX XIMIYHOI, XapyoBOi, IIEJIOJIO3HOI MPOMUCIOBOCTI, 3a0e3Medyroun
KOpPO3iiiHy CTIHKICTh HECYYHX 1 cCaMOHEeCY4HMX KOHCTpYKUiH. Bin 3BH4aiiHOro 0eToHy miacTOeToH
BIIPI3HSETBCSA HE TUIBKU XIMIYHOKO CTIMKICTIO, ajié ¥ BHUCOKHMMHU IOKa3HUKAMHU MIITHOCTI: TIPH
crucky — 60-120 MIla, npu po3stsiranni — 7-40 MIla, mopo3ocriiikicts — 200—300 nukiiB, ane
HOro BapTICTh y KiJbKa pa3iB BHILE IIEMEHTHHMX. 3aCTOCYBaHHS IJACTOETOHY AOLIIBHO TaM, 1€
fioro BapTicTh OyJie BUMPABAAHOIO.

bins tperunu BropuHHOro IIET Moke BUKOpPHCTOBYBATHCS ISl BUTOTOBJIEHHS BOJIOKHA
Ui KWIMMOBHMX TIOKPHUTTIB, CHHTETMYHMX HMTOK, OJATY, TIEOTEKCTWIA. I[HII HampsMmu
BUKOpHucTaHHs BropuHHOro [1ET BkiIto4aroTh BUPOOHUITBO JUCTIB Ta IUIIBOK, OAHJIAXKHOI CTPIYKU
1 3HOBY ILJISIILIOK.

[Tpu mipomi3i mjaacTMacu Mif J1I€0 BUCOKUX TeMIeparyp OoOpOOJSIIOTHCS B CHELiabHUX
Kamepax 0e3 gocTyny KucHio. [IpogykToM 1IbOro MpoIiecy CTa€ ra3, TeIIoBa €HEpris Ta MasyT.

XimiuHa nepepoOka nmoOyroBux [IET BinxomaiB BiiOyBaeThcs 3a paXyHOK JenoJiiMepu3arii
HEUTpaJIbHUM TiJpoii3oM 10 TepadTaneBoi KHCIOTH 1 ETWICHIJIKONIO, SKi MOXYTh OyTH
HanpaBiieHH1 Ha noBTopHuid cunte3 [1ET. [Ipyruii nommpenuii crnoci6 ximiuyHoi nepepodku IMET —
OTpPUMaHHS MOPIBHSHO JIEIIeBOI HEHACHUEHOI NoJIieipHOi CMOJIH, 110 BUKOPUCTOBYETHCS B 1HIIIMX
o0iacTax XiIMIYHOI MPOMUCIOBOCTI .

Arne, HaXxalb, 3apa3 BeJIMKa KIIbKICTh IuactMac, B Tomy uucii i I1ET, onuHserscs Ha
3BAIMINAX. TOoMy ayXe I[IKaBUMHU € JIOCTIIPKCHHS HAaI[lOHAIBHOI J1abopaTopii BiAHOBIIOBAIBLHOT
eneprii MinictepctBa eHepretuku CIIA (NREL). HochigHuku po3pobunu pepMeHT, sSKiid Moxke
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NEpeTPaBIOBaTH JesKi BHIM IIacTMac. Bigkpurrs Oyno 3po0ieHO BMIIQAKOBO, NMPHU BUBYCHHI
oakrepii Ideonella sakaiensis, siky Oyio BiIKpPHTO Ha SMOHCHKOMY 3BayvIi BiaxomiB y 2016 pori.
L1i GakTepii oTpuMytOTh eHeprito aus xkurreaisibHocTi 3 [IET. Bonu 31aTtHi nepepoOUTH TOHKY
mwaiBky IIET 3a micte TxkHIB mipu Temneparypi 30° C. [Ipu gocnimpkeHHl 1ux Oaktepiid 1 Oyso
BUJUICHO el He3BuuHmid ¢epment PETase, skuii po3kiiagae TUTacTUK JIMINE 32 JCKUIbKA JTHIB
MEPETBOPIOIOYN CKJIaJHI mojiedipn B OUIBII TPOCTI MOJEKyau. Taki MOJEKyJId MOXKYTh
BUKOPHUCTOBYBATHUCS NMPH BUPOOHUIITBI iHIIMX IOJIIMEPIB, BUKIIOUYAIOUM 3 Tporecy Hadry. Ame
3apa3 11l poOOTH JIUIIIE Ha CTaJlli EKCTICPUMEHTY.

B Vkpaini icaye 6mu3pko 1000 mianpueMcTs, MmO 30iHCHIOIOTH MepepoOKy BiAXOIIB, SKi
B1JICOPTOBAHO 3 TBEPAUX MOOYTOBUX BIAXOMIIB. Alle mepepoOHa raiy3b YKpaiHu moTpedye 3HAUYHUX
00CsriB BTOPUHHOI CHPOBHMHHU, NMPHUOMY JIiHII 3 TepepoOKH BTOPMHHOIO IUIACTHKY HAaBITH 3
ypaxyBaHHSM IMIOPTHOI CHPOBHHHU 3aBaHTaxkeHO nuiie Ha 50 %. lle moB’s3aHO 3 BiACYTHICTIO
PO3AUIEHOTO 300pY BiIXOIB, B TOMY YUCIHi BinokpemiieHoro 30opy I1ET msmok.

Tomy Benuka yBara NpuaiIse€ThCss po3po0Ili 1 YIOCKOHAJIEHHIO METOIIB 300py 1 mepepoOKn
ITET BigxoniB. Hampuknan, Taki Benuki mignpueMcTBa sk «OOO0JIOHB», MalOTh BIACHI mepepoOHi
miHii, mo BUKOPUCTOBYIOTh Bimxomu I[IET mnsmok nans BUpPOOHUIITBA MaKyBallbHOT CTPIYKH,
AIIUKIB, TUIACTUKOBHUX CTUIbLIB. Ll{opiyHo Ha mepepoOHe mignmpueMcTBO KommaHii B Onekcanapii
HaAXoAuTh moHaa 30 MIIH. OJMHUIL BUKOPUCTAHHUX IIACTUKOBUX MIIsAIOK. [Ipaktuuno 90% uporo
o0csry cupoBuHH «OO00IJIOHB» 3aKYINOBYE Yy IMOCTaYalbHUKIB, 1 TibKH 10% 00’eMy mepepoOku
3abe3neuye 30ip Bukopuctanux [1ET musmok Ha TepuTopii perioHaJIbHUX MiAMPHUEMCTB KOMITaHIi.

Ha ocHOBI mpoBefeHWX aHami3y 1 JOCHIDKEHb ICHYIOUMX METOJIB TIOBOJDKCHHS 3
noOyroBumu Biaxonamu [IET mmactuky, 10 iCHYIOTh B CBITOBiM MpPaKTHIl, BU3HAYEHI OCHOBHI
HanpsiMku BukopuctanHs [IET minactmac, s’k BTOPHHHHUX MaTepialbHHX PECypCiB Ta PO3TIISTHYTI
HaWOLIBII IHHOBAIIHHI MIIX0U J0 i€l MpoOIeMH.

PELIMKJIIHT BYJIBEJIbHUX BIJIXO/IB B YKPATHI
I'.B. llInakosa
KwuiBcbkuii HalllOHATBHUM YHIBEPCUTET OYAIBHUIITBA Ta apXiTeKkTypu shpakova.gv @knuba. edu.ua

Opnoro 3 mpoGieM BITYM3HSHOrO OYyNIBHMIITBA € TepepoOKa Ta yTWUJIi3alis BIIXOMIB.
[TprunHOIO 11 BUHUKHEHHS CTaJli HE TUIbKH 301IbIIEeHHS 00CATiB Oy/11BHULITBA, aje i He e(eKTUBHE
BUKOPHUCTAHHS PECYpCiB, pO3YMCTKA TEPUTOPIN MiJl HOBE OYJIBHUIITBO LIUISIXOM, HAKOMIMYEHHS Ta
yTUITi3allisl 3aJUIIKiB OyIiBHUITBA, Jie 30epiraeTbcs 3HA4YHA KIJIBKICTh HEOE3MEeUHUX Marepialib.
[Topsan 3 num HaOyna MOIIMPEHHS MPaKTHKa CAMOBHUBE3EHHS Ha HECAHKILIOHOBAaHI CMITTE3BAJIUINA,
110 CTIPUYMHSE 3a0pyIHEHHS HAaBKOJIUIIHBOTO CEPEIOBUIIIA.

[IopiuHO B cydacHOMY CBITI KUIBKICTb OY/IBEIbHUX BIJIXOZIB 30UIbLIyeTbCA Ha 2,5
MUIBSIpAM TOHH. PelUKIHT, TOOTO NMOBTOpPHE BUKOPUCTAHHS, JO3BOJISIE YTUII3yBaTu OYIiBENbHI
BiJIXO/IM, HE IPUHOCSYHCH IIKOM HABKOJIMITHHOMY CEPEIOBHIILY.

B €ppomni Ta IliBHiuHIA Awmepuni npobiema yTuii3amii BiAXOJiB BHpINIYETHCS Ha
JIEp’)KaBHOMY PiBHI: y JESKUX 3 IUX KpaiH B3araji 3a0opoHeHi OymiBenbHi cMmiTHUKH, a B CIIA i
Kanani BOHM 1€ iCHYIOTH, ajleé BapTiCTh MNPOi3Ay Ha IMOJITOH 3HAYHO IEPEBHILY€E BapTiCTh
nepepoOku OyiBETbHUX BIAXO/IB. Y OUIBIIOCTI AepKaB BKE 3apa3 yacTka nepepoOKu OyiBenbHUX
BIIXOJIIB CTaHOBUTh Yy cepeaHboMy Onm3bko 50% Big 3araapbHOro o00CSATY BHPOOHHUIITBA
OyaMaTepiaiiB 1 € JOCUTh MPUOYTKOBOIO TaTy33I0.

B Vkpaini nuTaHHA BTOPHMHHOI mepepoOKH OyAiBeNbHUX BIIXOMIB IMOYUHAIOTHCA 3
HOpMaTHBHOI 0a3u, a came 3akoHy VYkpainu «lIpo Bimxomm» Nel87/98-BP Bim 1.05.19, ne
OCHOBHMMH MPHUHLUIIAMU JI€P>KAaBHOI MOMITUKU Y cdepi MOBOKEHHS 3 BIAXOAAMHU € MPIOPUTETHUN
3aX¥CT HAaBKOJMIIHBOTO MPUPOIHOTO CEPENIOBHINA Ta 3I0POB'S JIOJAWHU BiJl HETATHBHOTO BIUIMBY
BIJIXO/1iB, 3a0€3MEUYeHHs OIIaJIMBOr0 BUKOPUCTAHHS MaTepialbHO-CUPOBUHHUX Ta €HEPreTHYHUX
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pecypciB, HAyKOBO OOIPYHTOBAHE Y3TOJDKEHHS EKOJIOTIYHUX, EKOHOMIYHHMX Ta COILIaJbHUX
IHTEpECIB CYCHIJILCTBA MO0 YTBOPEHHS Ta BUKOPHCTAHHS BIIXOMIB 3 METOIO 3a0e3medYeHHsT HOTo
CTaJIOTO PO3BUTKY.

Jlo omHOro 3 OCHOBHMX HampsMIB JE€p)KaBHOI MOMITUKM LIOAO peati3alii 3a3HauyeHUX
MPUHIMIIB y BIJMOBITHOCTI A0 CT. 5 HANEXKWUTh CHPUSHHS MAKCUMAIBLHO MOXJIMBIA yTHITI3ALii
BIAXOJIB LUIAXOM MPSAMOrO MOBTOPHOIO YW ajJbTEPHATMBHOIO BUKOPHCTaHHS PECYPCHO-LIHHUX
BIJIXO/IiB.

B cBiTOBIIf TTpaKTHIll IEPEPOOKH OY/TIBEIILHOTO JIOMY IEPEBAKHO OTPUMYIOTH TaKe IMPOILICHTHE
CIIIBBIIHOIIEHHSI MatepiajiB: — mmeOiHb, QpakuiiiHuii O6eToH, rpaHiTHUI BiaciB npudbmmsHo 70 %; —
yIAMKH LETJH 1 KaMeHIo mpubiau3Ho 25 %; — meraneBuil jJoM npuOmm3Ho 5 %. Y CBITOBIM MpakTuil
6mm3pko 90 % BigxoniB OyniBeNbHOTO BHPOOHHIITBA IIIAIOTHCS MEpepoOlli 1 TOBTOPHOMY
BUKOPHUCTAHHIO. [3 3aJMINIKIB HEITHUX 1 3aJ11300€TOHHUX KOHCTPYKIIIH OTPHUMYIOTh BHUCOKOSIKICHUI
BTOPUHHUI 11e01HB Pi3HUX (DPaKIiid, KU 3aCTOCOBYETHCS y CIOPYIKEHH] OYAWHKIB, A0OPIT, CTBOPEHH1
IHKEHEpHOI 1HPPACTPYKTYPH, Il YaC BUTOTOBJICHHS OCTOHY, CIIOPYIKCHHS 1 PEMOHTY 3ali3HUYHUX
NUISXIB, TPH po0OTax 3 OJIArOYCTPOIO TEPUTOPIH, PEKYIbTHBALIT 3eMEITb.

B ykpainchkiii OymiBenbHIN ranxy3i BTOpUHHA CHPOBHMHA HE € MOBHOIIIHHUM OyIiBEIbHUM
MarepiajgoM. BoHa BOJIOJi€ HHM3BKOIO HECYYOKO 3JIaTHICTIO, a 4Yepe3 IIe 1 OOMEXKEHOI cdeporo
3acTOoCyBaHHA. TuUM He MeHII, cTapuil acdanbT, CKJIO, Lerjia, IUIACTUK, 3ali300€TOH IMiCs
nepepoOKH Pi3HUMH METOJJAMH MOKYTh OYTH YCIIIIITHO 3aCTOCOBAHI.

CaiToBa mpakTHKa nepeadadae KOMIUIEKCHUM MiAXiJ 10 BUPIMIECHHS NMpoOIeMH yTuitizamii
OymiBETBHOTO CMITTS, B SIKOMY pO3DJIAJAIOTBCS TNUTaHHA #oro 300py 1 mepepoOkw,
TPAHCIIOPTYBaHHS Ta 30€pEeKEeHHsI, a TAKOK MOKIIMBOCTI 3MEHILIEHHS 00CATIB YTBOPEHHS BiJIXO/IiB.

BpaxoByroun cnerudiky ykpaiHCBKOI OymiBENIBHOI MPOMHCIOBOCTI, OOIpYHTYBaHHS
JOLLTFHOCTI BTOPHHHOTO BUKOPUCTAHHSI OyAiBENIbHUX BIOXOMAIB (PELUKIIIHTA) IMOJIATaE B aHami3i
HMOro eKOJIOTIYHUX, TEXHOJIOTIYHUX Ta EKOHOMIYHUX aCIIEKTIB.

Cepell NO3UTUBHUX E€KOJOTIYHHUX ACMEKTIB, B MEPILy Yepry, CJiJ 3a3Ha4UTU 30€pexeHHs
MIPUPOHHUX KOTIAIMH Ta TEPUTOPIH, AKi Oynm O 3aifHATI Iix BUAOOYBHI Kap’epu ab0 CMITTE3BATHUINA,
10 B I[UIOMY IO3UTHBHO BIUJIMBA€ Ha OTOYYIOUYE CEpelOBHUIIE. 3 TOYKHU 30pYy TEXHOJIOTIYHOI
CKJIa/I0BOI pEIUKIIIHra OyAiBEIbHUX BIAXOMIB Iepen0avyaeThCsi 3MEHIIEHHSI KUIBKICHOTO CKJIaay
MalllMH A7 1X TPAHCIOPTYBAaHHSA, SK HAcHi0OK, 3MEHIIEHHs TepUTopii MiA CKJIaJyBaHHS
OyZA1BEJIBHOIO CMITTSI Ta KOHTPOJb SIKOCTI BTOPMHHOI CUPOBUHU Oe3mocepeiHbo Ha Oy/IBETbHOMY
MaiiaH4uKy. 3BiJICH BUILIUBA€E MO3UTUBHUNA €KOHOMIYHUHN acleKT PelMKIIIHTa, a caMe: 3MEHIICHHS
BUTpaT Ha BHUJ0OYyBaHHS, TPAHCHOPTYBAHHS MPUPOIHUX PECYpPCIB, YTHII3Allil0 OyIIBEIbHHUX
BIJIXO/IIB, 1, SIK pe3yJbTaT, 37CLIEBICHHs KiHIIEBOT Oy /1iBEIbHOI MPOIYKIIIi.

AJe ICHYIOTh 1 HETaTHBHI acreKTH. JI0 eKOJIOT14HOI CKIaA0BO1 CIIijl BIIHECTH BiJICYTHICTh
TEXHOJIOT1H mepepoOku (a0 HEMOXKIIMBICTH MepepoOKH, a00 eKOHOMIYHY HEee(EKTHUBHICTD) JESIKUX
BUJIB OyIiBEIbHUX BIAXOJIB. 3 TEXHOJOTIYHOI TOYKH 30py — HEOOXIIHICTh B J0JIaTKOBOMY
obyaiHaHHI A 1mepepoOKku OyniBeIbHHUX BIAXOMIB Ta oOMEXeHil o0nacTi ix 3acTocyBaHHS. Sk
HACJI1JIOK, BUHUKA€E MOTpeda B JT0JaTKOBUX KOIITax Ha OOJaJHAaHHA NI mepepoOKH OyaiBebHUX
BIJIXO/IIB Ta HEOOXITHICTh PO3POOKM Ta 3aCTOCYBAHHS 3aXO[IIB 3 MiABUIICHHS SKOCTI OYyHiBENIbHOI
MPOJYKIIII (HeCy4oi 34aTHOCTI).

3BaXKyIOUuH BCl MO3UTHBHI T4 HETaTHUBHI PUCH PO3BUTKY PELMKIIIHTA OyIiBEIbHUX BiIXO/IB
CIiJl CTHUMYJIOBaTH MOro pO3BUTOK B YKpaiHi. 3 METOI0 CTBOPEHHSI CHUCTEMH ONTHUMAJIbHOTO
BUKOPUCTaHHA OyJiBEIbHUX BiIXOJIB B MEXaxX HOBOTO OyIiBHUIITBA a00 PEKOHCTPYKIii HEOOX1THO
MOCTaBUTHU 3aBJaHHA IMepe]l yciMa YydacCHUKaMHU OyIiBEJIbHOTO PHUHKY, pIIICHHS SKUX Oyne
nepeadavyaTé MO3UTUBHI MOMEHTH JIJIsl KOXKHOTO 3 HUX, a CaMe:

- CTBOpPEHHS Jiep>KaBHUMHU ciiy’k6amu (MiHicTepcTBOM, BiIOMCTBaMH, OyAi1BEIbHUMHU
OpraHizaiisiMu) 3arajbHoi Iep>KaBHOI BIIKPUTOI iHpopManiiHoi 06a3u OyAIBHHUIITB, SKi BEIyThCS Ha
TepuTOpii YKpaiHu , I BEJCHHS IIEHTPATI30BaHOTO €KOJIOTIYHOTO KOHTPOJIIO TEPUTOPIIA;

- CTBOPEHHSI MaTepialbHO-TEXHIYHMX 0a3 MOOUIBHOTO IMEepepoOHOro YCTAaTKyBaHHS
(Iep>kaBHUX, KOMEPLINHUX ) — IEPCIIEKTUBHUHN HANPSMOK Oy1BEIbHOIO O13HeCy;
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- PO3pOoOKa MPOSKTHUMHU YCTAHOBAMH 3arajJbHUX peKOMeHalii (OyaiBeTbHUX HOPM) 3
BH3HAYEHHSIM 00J1aCTel BUKOPUCTAHHS MaTepiaiaiB BTOPUHHOI MepepoOKH, M0 PO3IMUPUTE 001aCTh
BUKOPUCTaHHA OyAiBENbHUX BiJXOJIB.

OKpiM BHIIE CKa3aHOTO, JUIs BUPIIICHHS MPoOiIeMH 3 yTrili3allli OyiBeIbHUX BIAXOIIB B
VYkpaiHni, X nepepoOku i BUBO3y HEOOXIHO TaKoX MepeAdayuTh W CTUMYIIOI0UI 3aco0u 3 OOKY
JepKaBH, a came:

- MOJIATKOBI MiJBIH JUIs Oy[iBeTbHUX KOMITaHIN, MISUTBHICTh SKHX CHpPSIMOBaHA Ha
30epexeHHs eKOJIOT1i, BAKOPUCTAHHS OyAiBEIbHUX BIXO/IIB Y BUPOOHHUIITBI, TOIIIO;

- ¢ickanpHI 3aX0qM 10 OYIiBEIbHUX KOMIIAHIHM, HiSUTbHICTh SKUX CIPUYUHSE IIKOIY
OTOYYIOUOMY CEPEIIOBHIILLY;

- KapHa BIAMOBINANBHICTh (MPUHHATTS Ha 3aKOHOJABYOMY pIiBHI EKOJOTIYHOTO
KOJIEKCY) SIK BUITyCKAIOUNX OyAIBEIbHY MPOAYKIIIIO MAMPUEMCTB, TaK 1 €KCIUTYyaTyIOUnX.
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2. O.P. IlonoBuu, S.M. 3axapko, M.C. ManvoBanuii. [Ipobnemu yrtumizamii ta mnepepoOku
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[TPOBJIEMU YTUIIBALIIT BIAXOAIB BYIBEJBHOI TAJTY31 YKPATHU
B.B. lllepouna

KuiBchkuii HalllOHaIBHUM YHIBEPCUTET OYIIBHUIITBA Ta apXITEKTYpH
sherbinavladushka @ gmail.com

[TpoGnemy yTumizaiii BiIXOMiB BBaKAIOTh OJHI€I0 3 TOJOBHUX MpobieM Ykpainu. 3a
CTaTUCTHYHUMH JITaHUMH, 3BAJIMIIA BiIXOIB Ta MOJIrOHH (IIe MPHUPOJOOXOPOHHI CIIOPYHKEHHS,
NpU3HAYEH] JUIs CKJIaJyBaHHS TBEpAUX MOOYTOBUX BIIXOIB, 1 fKI 3a0€3MeuyrOTh 3aXHCT BiJ
3a0pynHeHHs aTtMocepu, TIPYHTIB, MIA3€MHUX 1 TOBEPXHEBUX BOJ, IO TEPEIIKOKAIOThH
MOLIMPEHHIO MATOTeHHUX MIKPOOPTaHi3MiIB 32 MEXI IUIOIAIKM CKJIayBaHHs Ta siKi 3a0e3MeUyoTh
3He3apaxyBaHHs TIIB Oionoriyaum crnocoOom) cknanarotb 5—7% Big Bciel Teputopii Ykpainu,
IpoTe, 3aMiCTh LIOTO YKpaiHIi Morin O iX mepepoOisTH Ta OTPUMYBATH HOBY MPOAYKLIIO SIK
pOOIATH 1HILI KpaiHU.

Metoau 3HeceHHs 1 APOOICHHS A1 BUPOOHUIITBA EpepobIeHUX MaTepiaiiB 100pe BiioMi
1 3aCHOBAHI1 Ha ICHYIOYHMX TEXHOJIOT1IX. TUM HE MEHII, MpPOoIeC 3HECEHHs MOTpeOye NEBHUX 3MIH Y
MOPIBHSAHHI 3 TpaaullifHUM 3HeceHHsM. HaBiTh sKIIO mepepoOieHi MaTepialu BiANOBIAAIOTH
BUMOTaM ICHYIOUMX CTaHJApTiB JI1 HATypaJbHUX MaTepialiB 1 HaBITh SIKIIO LIHU MOXYTh
KOHKYpYBaTH 3 LlIHAMH Ha TMPHUPOJIHI MaTepiand, Jeski Oap'epu Bce 1MIe ICHYIOTb.
Tomy nyxe BaxiIuBO, 100 TEpepoOJieHI MaTepiaii MpoXoawian odiliiHy cepTudikalio Ta
npuiiManucs yciMa cTopoHaMu B Oy/iBeNbHIN Tays3i.

[Ilo6 BUKOHATH TEXHIUYHI BUMOTH, LIO0 CTaBIATHCS A0 MEpepoOsIeHuX MaTepiaiiB, 1
copMyBaTH BIEBHEHICTh KOpHCTyBaua y MepepoOJieHMX MaTepiajiaX, BaXJIMBO 3A1MCHIOBATH
JOKYMEHTYBaHHsI IOTOKIB IepepoOieHuX MaTepialliB 1 TEXHOJIOTIYHUX MpPOLECiB, M0 O HUX
3aCTOCOBYIOTHCS.
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Puc.1. Iepapxisi npiopuTeTiB NOBOKEeHHS 3 BiAX01aMHU

Matote OyTH po3po0iieHi Ta yXBajeHi CTaHIapTU Ha MPOBEACHHS BUIPOOYBaHb, a TAKOX
cepTudikalii MaTepiaiiB i MOKIMBOCTEH, BKIIOYAOUH, HATIPUKIIAI:

CTaH pecypciB;

BUNIPOOYBaHHSM MPUPOJHUX MaTEpPiaiB.

IcTopist 1 HOKyMEHTYBaHHS TIOXOKEHHSI T POIIECIB;
Crangapt Ha cOpTyBaHHS BiIXOIB OyAIBHUIITBA Ta 3HECEHHS;
Kpwurepii npuitmanHs 1 BUIpoOyBaHHS KOHKPETHUX HEOE3IEYHHX BiIXO/iB B
Mmatepianax, Hanpukian, [1X]], cBuHenb, a30eCT TOIIO;

KpuTtepii rpannyHOi JOBroBIYHOCTI AJIsl IEPEXOJLy MaTepialliB 31 CTaHy BIAXOMIB Y

Crannapty Ha BUITPOOYBaHHS CUITyIHX MEepepoOICHUX MaTepialiB, IO €KBIBAICHTI

Tabnuys 1

Indopmanisa mono yreopeHHs BiaxoiB OyAiBHMITBA Ta 3HECEHHSI B Y KPaiHI OXOAUTH 3
HeBeJHMKOI KiJILKOCTI CTATHCTUYHMX AaHUX TA HaBeJeHa B Ta0/IuIli HUKYe.

Tun
Bigxoais
Oya-Ba Ta
3HECEeHHS]

IHepepodaeno

CnaJjeno

3axopoHeHHs
(1a 3emuti)

3axopoHeHHA
(pereHoposaHi)

3arajiom
(ToHHU/poKn)

Jlani 3a
2014 pik
MiHepasibHi
BIIXOIHU
OyIiBHUIITBA
Ta 3HECEHHS

262, 000

26, 675

651, 703

48, 293

988, 671

JlaHi 3a
2015 pix
MiHepaibHi
BIOAXOIH
OyIiBHUIITBA
Ta 3HECECHHS

132, 598

694, 586

57, 646

884, 831

CbOroJiHi OCHOBHUM KpUTEPIEM OLIHKH JOIUIBHOCTI EPEepOOKH 1 yTHIIi3alli BIAXO/IB, 110
YTBOPIOIOTBCA IMiJ] Yac OyaiBEeIbHO-AEMOHTAXHUX POOIT, € €KOHOMIYHAa e(eKTUBHICTh IXHHOTO
MMOBTOPHOTO BUKOPUCTAaHHS. 3a JITEpaTypHUMHU NTaHUMH, €HEPrOBUTPATHU IMiJl 4Yac BUAOOYTKY
npUpoJHOro mebeHo y § pasiB BUILl, HIX NpPU OJepXaHHI 1ieOeHiB 3 OeToHy, a co0iBapTiCTh

221




0€TOHY, 1110 BUTOTOBJISIETHCS HA BTOPUHHOMY IIe0CHI, 3HNXKYeTbes Ha 25 %. Bubip OyniBenbHHUKIB
Ha KOPUCTh BTOPHMHHOTO IICOCHIO OYEBUIHHUI: BAapTICTh MOT0 3aJIeKHO Bim ¢pakiii y 3—4 pasu
HIDKYa BiJl BapTOCTI NmpupogHoro matepiany. [IpomucinoBa nepepoOka BiAXOIB Ja€ 3MOTY 3BECTH
JI0 MIHIMyMY TPaHCIIOPTHI Ta iHmIi BUuTpaTu. I1ix yac copTyBaHHS BiAXOIB 1 MOJAIBINOI IEpepOOKH
iX y BTOpMHHY CHUPOBHHY 3HAYHO CKOPOUYYETHCS KUIBKICTh BIAXOIB, IO MiJISATAIOTh CHAITIOBAHHIO
a00 BHBE3CHHIO Ha IOJIITOHU JIJIsl 3aXOPOHEHHS.

VYkpaiHi cnig BpaxoByBaTH 3apyObKHUN mocBia. OpHAaK ICHYIOYI EKOHOMIYHI peaiil
(CBIIOMICTB CYCIIJICTBA, PIBEHD OILIATH TPaIlli, MOKJIMBOCTI KPEIUTYBAaHHS) CTBOPIOIOTH IMOTPEOy
Yy PO3BUTKY BIACHOI CHUCTEMH TOBOJDKCHHS 3 BIIXOAAMH, JIO SIKOi CIiJl 3QIyYUTH CYCHIIBCTBO,
Oi3HeC, Jep)KaBHI Ta KOMYHaJIbHI CIIYXOH, O BiJioMa SIKMX HAJIe)KaTh MUTaHHS BIJIXOJIB, 1 YiTKO
PO3MEXKYBATH BiJAOBIIaTbHICTb.

Omxe, yrwmizaiis OymiBeIbHUX BIIXOMIB € BaXJIMBOK EKOJOTIYHOK MPOOJIEMOIO,
BUPINICHHIO SIKOT HEOOXITHO HaJaBaTH Jiep>kaBHOI Baru. HeoOximHe CHOpPYIKEHHS HOBHX
nepepoOHUX MiANMPUEMCTBA, a TAaKOXK NepenpodiIOBaHHSA ICHYIOYHMX, SKI MalOTh HEIOCTATHBO
3aBaHTQXEHI BHUPOOHWYI TUIONI. ICTOTHMM € TakoX THTAaHHA PO3POOJICHHS BiIMOBIAHOI
HOPMAaTUBHOI 0a3yM MIOAO0 BUKOPHUCTAHHS BTOPUHHUX NPOAYKTIB 3 OydIBETbHUX BIIXOMIIB MAJs
BUTOTOBJICHHS Oy/IiBeIbHUX MarepiaiiB. HeoOximHi monanpii HayKOBi JOCIIIPKEHHS, CKEpOBaHi Ha
PO3poOKy OyIiBeTbHUX MaTepialiB 3 BAKOPUCTAHHIM MepepodIeHuX Oy 1iBeTbHUX BiIXO/I1B.

HNCITOJIb3OBAHUE CTPOUTEJIBHBIX OTXOA0B B PECITYBJIMKE BEJIAPYCh
C.H. Baurosal, T.B. Kprokosckas?, H.E. Kypasckas®

"MoruneBckuii rocy1apcTBeHHBIH YHUBEPCHTET IIPOIOBOILCTBHUS
r. Morunes, Pecnnybnuka benapycs
SKueBCKUii HAIIMOHAIBHBIN YHHBEPCUTET CTPOMTENLCTBA U APXUTEKTYPhI, nzhur @ua.fm

B HacTosimiee Bpemst yCHIIMsI TOCYIapcTBa B cdepe oOpalieHus: ¢ 0TXOJaMU HaIpaBJICHBI
Ha TOMCK aJbTEPHATUB 3aXOPOHEHHUIO OTXOAOB. Tak, B COOTBETCTBUU C 3akoHOM PecnyOiuku
benapycs ot 10.05.2019 1. Ne 186-3 «O6 wusmenenun 3akoHa Pecny6nuxu bemapycy «O0
o0pallleHuu ¢ 0TXOJaMMW» OJIHA U3 LieJIel PeryIMpOBaHUs IPABOOTHOIIEHUH B 00JIaCTH OOpaIieHus
C OoTX0JamMH CQOPMYIMpPOBaHA CIEAYIOUIMM 00pa3oM: MaKCUMAalbHOE HCIOJIh30BAHUE OTXOJIOB, B
T.4. BOBJIEYEHHE UX B IpaxJaHCKuil o0opoT. Mcrnonb30BaHuE OTXOJ0B MMEET MPUOPUTET HAA MX
o0e3BpexuBaHUEM U 3axopoHeHHeM (cT. 4 3akoHa «OO0 oOpaiieHuu ¢ oTxogamuy). IlnanomepHas
paboTa 1o peanu3alMy 3TOro MPUHLUIA MPOCISKHUBACTCS B MOJIOKUTEILHOW TUHAMUKE MHJEKCa
UCIOJIb30BaHusl 0TX0J0B B Pecnybnmuke bemapycb. B To ke Bpemsl Tekyiias CUTyalusi B 3TOM
BOIIPOCE CYIIECTBEHHBIM 0O0pa30M pPa3sHUTCS B 3aBUCHUMOCTH OT BuAa oTxoioB (tabn. 1). Tak,
COTJIACHO JAaHHBIM TOCCTATOTYETHOCTH TMPOIEHT HCIOJIb30BAHUSA OTXOJOB IPOU3BOJACTBA B
Pecny6bnuke benapyck B mepuon 2012-2018 rr. mokasan mpupocT Bcero Juiib Ha ypoBHe 1,1 %,
yBenmuuuBmuch ¢ 32,0 % B 2012 r. go 33,1 % B 2018 r. BmecTe ¢ Tem, Tekymias CHUTYyalHs
CYIIECTBEHHBIM 00Pa30M Pa3HUTCS B 3aBUCUMOCTH OT KJIacca OMAaCHOCTH OTX0J0B (Tab. 1).

[Tpumepom «xopolreii TpPakTUKW» B JTAaHHOM HAlpaBICHUH SBISETCS CHUTYaIUs CO
CTPOUTENIbHBIMUA OTXOJaMHU. BplJieieHue OTX0M0B CTPOUTENILCTBA B OJMH BHJI HPOU3BOJIUTCS IO
NPU3HAKY BHIA JCATEIBHOCTH — «CTPOUTEIBCTBO», KOTOpPOE BKIIOYaeT B ceOs HOBOE
CTPOUTENBCTBO, PEKOHCTPYKIIMIO, KAaUTAIbHBIA W TEKYIIMH PEMOHT 3JaHUH M COOpYXKEHHUH,
pecTaBpalliOHHO-BOCCTAHOBUTEIIbHBIE paOd0oThl. HOMEHKIaTypa CTPOUTENBHBIX OTXOJ0B BKIIFOYAET
B ce0s JEeCATKHM HAaUMEHOBAaHUN OTXOJOB, KOTOpPBIE XapaKTEpU3YIOTCS pa3IMYHBIMH OO0bEMaMHU
00pa3oBaHMsl, KAYECTBEHHBIM COCTABOM M OITACHBIMH CBOWCTBAMH MO OTHOIICHUIO K OKPY)KAOIIEH
cpexe.

[To panHbIM roccraroTdeTHocTd 1o (Gopme 1-otxoabl (Munnpuponsl) B 2017 .
oOpa3zoBasioch 3,3 MIIH. T CTPOUTENBHBIX OTXOJ0B (0€3 ydeTa BCKPBIIIHBIX Mopos). Hanbonbmmm
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00BEMOM 00pa3oBaHUsl XapaKTePU30BAIKCH: 00# kene300eToHHBIX u3aenuit (759,1 Teic. T, umm
23,0% obmero oObemMa 00pa3oBaHHS CTPOUTEIBHBIX OTXOAOB), CMEIIAHHBIE OTXOBI
CTPOMTENLCTBA, CHOCA 3JaHWi U coopyxkenumid (627,6 teic. T, wm 19,0 %), Ooif kupnuda
kepamuueckoro (551,3 Teic. T, unm 16,7 %), 6ol 6eToHHBIX M3nenuit (424,5 teic. T, unu 12,9 %),
acanbTO0eTOH OT pa3dopku acdanbToBbIX NOKpHITHH (374,7 ThIC. T, WK 11,4 %). CymmapHas
J0JIsI TIEPEYUCIICHHBIX OTXO/0B cocTaBisieT 82,9 % romoBoro oobeMa 00pa3oBaHMs CTPOUTEIBHBIX
0TX0J0B B benapycu.

Tabnuya 1
IHoka3aTenu ucnoab30BaHus 0TX0A0B npousBoacTea B 2018 r. B Pecnyoiimke benapych
(coraacHo 1aHHBIM HanmoHaIbHOTO cCTATHCTHYECKOT0 KomuTeTa PB)

Oobpa3zoBasioch Hcnouan3oBano Ynajieno
e Kateropus orxonos 0TXO0/10B, 0TXO/I0B, 0TX0/I0B,
ThIC. T. ThIC. T. ThIC. T.
1 Bcero, B ToM uncne: 60 723.,4 20 106,0 419747
2 HeolacHbIe 10 281,5 95594 9448
3 1 xacc (4pe3BBIYAITHO OMACHBIC) 22,7 18,5 5,3
4 2 Kacc (BBICOKOOTIACHBIC) 15,0 9,3 5,8
5 3 kJ1acc (YMEpEHHO OIacHBIE) 2161,7 2014,1 623,8
6 4 xnacc (MaJIoOTIaCHBIC) 48 2425 8 504,7 40 395,1

[Toxazarenu oOpa30BaHUSI CTPOUTEIBHBIX OTXOAO0B XapaKTEPU3YIOTCSI HEPABHOMEPHOCTHIO
(puc. 1), 0oJHAKO HECOMHEHHBIM SBIISI€TCS TOT (DAaKT, 4TO C Pa3BUTHUEM OTPACIU CTPOMUTENHCTBA,
pacmpeHrneM MOJISpHU3AIIMH TPOU3BOACTB U ypOaHu3anuu 31a mudpa OyaeT HeyKIOHHO PacTH.

1800,0 1682,4
1600,0 y

1400,0
1200,0
1000,0

800,0
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Puc 1. O0bembl 00pa3oBaHusi 0TX0/10B 110 BUY IKOHOMHUYECKOH AeSITeIbHOCTH

«CrpourenbcTteo» B Pecnnyoiiuke benapycs B nepuon 2010-2018 rr. (corsiacHo JaHHBIM
HauuonanbHoro crarucruyeckoro komurera Pecnnyosimmku besapycs)

WNHnekc ucnonb30oBaHusl CTPOUTENBHBIX 0TX0A0B B 2017 romy coctaBun 94,2 % B 1ienom
no pecmyonuke. Jlumb 2,0 % crpoutenbHbIX 0TX0A0B (67,2 THIC. T) OBUIO yAalleHO HAa OOBEKTHI
3aXOpPOHEHMsI, TJIaBHBIM 00pa3oM, B BHJE CMEIIAHHBIX OTXOJIOB CTPOMTEILCTBA, CHOCA 3JaHUI H
COOPYKEHHI U OTXOJIOB OT Pa30OPKH 3TaHHIA.
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CormacHO MNpPOBEACHHOMY aBTOpPAMM AaHAJIU3y CHUTYallud MPEMSITCTBUEM Ha IIYTH
noctuxkenus 100 % ucnonap30BaHUsI OTXOJ0B CTPOUTENBCTBA ABJISIIOTCS HEIOCTATKU B OpraHU3alluN
pa3genbHOro cOopa OTXOAOB, a TakXe HEPAaBHOMEPHOCTh TEPPUTOPHAIBHOTO pPa3MELICHHUs
INPEANPUATHI IO TIPUEMY M HCIOJb30BAHMIO CTPOUTENIBHBIX OTXOJOB B KadyeCTBE BTOPUYHBIX
MaTepHalbHBIX PecypcoB (cocpenoTodeHbl B MuHckoi M ['omenbckoil o0nacTsix H3 LIECTH
obnacteil pecnyOnuku). Crenyer NOTYEPKHYTh, UYTO 3HAYUTEIBHOE KOJMYECTBO YKa3aHHBIX
INPEANPUATUI MMEET OTHOCHUTEIbHO Majbleé MOIIHOCTM M HE BCErjJa CIIOCOOHO IOKphIBAaTh
(bakTuueckuit 00bEM M KOJIMYECTBO BUJIOB OTXOJI0B CTPOUTEIBHOM OTPACIIH.

Takum oOpa3omM, MepamMH YBEJIIMUYEHUSI TMPOIEHTA MCIIOIB30BaHUS CTPOUTEIBHBIX OTXO0B
MOTYT CIyXKUTb: 1) paclIpeHne OTpaciy, YBEINYEHNE KOJIMUYECTBA NPEANPUATHIA 3aHUMAIOLIUXCS
nepepaboTKON OTXOJ0B CTPOUTEIBHONW JNESATEIBLHOCTH; 2) YIPOILICHUE MPOIeIyphl CIOIb30BAHUS
OTXOJIOB, B T.4. Ha CTpOsIEMCS OO0beKTe, Ui MOACHIIKK JOpOor M Mp.; 3) paclIupeHue
BO3MO>XHOCTH HCIIOJIb30BaHUSI OTXO/O0B JUIsSl PEKYJIbTHBALIMM KapbepOB, CO3/1aHUS M30JSLUOHHOIO
ciost Ha nosuroHax TKO, pekynpTHBalMM HapyUIeHHBIX 3€Melb U Ip.; 4) pa3paboTKa HOBBIX
TEXHOJIOTUI MCIIONb30BaHMSI OTXO0B.

RECYCLING AND DISPOSAL OF CONSTRUCTION WASTE
Mohamad Malla
Kiev National University of Civil Engineering and Architecture mohamadmalla.92 @hotmail.com

Sustainable materials are materials that reduce demands on ecosystems during their life
cycle. Traditional building construction and operation consumes large quantities of wood, water,
metals, and energy from fossil fuels.

Sustainable buildings impact the triple bottom line through the use of materials in these
primary ways:

. Reducing waste

. Building with environmentally preferable materials

. Creating a sustainable purchasing program

Conservation of Materials and waste management

Waste management provides a way to protect the environment and conserve resources for
future generations through a systems approach that seeks to reduce materials use and their
associated environmental impacts over their entire life cycles, starting with extraction of natural
resources and product design and ending with decisions on recycling or final disposal.

Reducing waste is an integral factor to improving the environment during the building
process and after occupation.

Recycled Materials

Each year in the United States, industries produce over half a billion tons of residuals that
can potentially be used for construction*. These products come from construction and demolition,
spent foundry sand, and used tires.

Recycled materials have the environmental benefits of reducing the need for virgin
materials.

L Environmental Benefits

Since many industrials materials are used to replace non-renewable virgin materials that
must be mined and processed for use, industrial recycled materials conserve natural resources and
reduce energy use and pollution associated with these activities.

IL. Economic Benefits

Industrial materials are often less expensive then virgin materials, so they make good

economic sense for builders and project owners. Furthermore, reusing or recycling construction and
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demotion materials on site can reduce materials hauling and disposal costs. These savings, applied
to the total project cost, make it possible to do more work with the same budget.
1. Types of Recycled Materials

There are several types of recycled materials for LEED

Pre-consumer material is material from industry scraps that was diverted from the waste
stream and used for other purposes. Examples sawdust, wood chips, tree bark, Fly-ash....

Post-consumer material is a waste type produced by the end consumer of a material stream,
where the waste producing use did not involve the production of another product.

Examples aluminum cans, newspapers, plastic bottles, milk jugs.

Post-consumer fiber is fibrous waste from municipal waste streams.

Examples would be paper or paperboard.

Ziad Abi Chaker

One of famous example in recycling and disposal of construction waste

Ziad Abi Chaker: Founder and CEO Cedar Environmental — Don’t WASTE Your Time!
Turn your waste into a business...

Ziad Abi Chaker: environmental engineer, industrial engineer, product designer and
activist.

He constantly seeks smart ways to manage waste and to lobby for change in Lebanon,
where garbage is still poorly managed.

Recycling and innovation

His company’s other main service is providing waste management to municipalities,
companies and food service establishments. His clients collect their waste and send it to the
recycling facility. Cedar Environmental then sorts and prepares the materials for shipping to
conversion plants. This is where the waste becomes either compost for farmers or products for his
various other recycling initiatives: glassware, fibers (i.e. cushion fillers), furniture or Eco-boards, to
name a few.

Eco-Board is Abi Chaker’s invention. Plastic bags and disposable plastics are transformed
into solid panels. The panels are waterproof; they don’t swell or rot. They last for 500 years and can
replace wooden or steel panel boards.
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