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ENVIRONMENTAL SAFETY MANAGEMENT SYSTEM - AS ONE OF
THE COMPONENTS OF ENERGY EFFICIENCY

Abstract. The article substantiates the relationship between environmental safety and
energy efficiency — as the main components on the way to sustainable development of
society. The existing approaches to defining the essence of environmental safety are
considered, its characteristic features are detailed, the basic practical principles of its
provision are substantiated, and promising directions for the further development of
the international environmental safety system are shown. The general scheme of the
organization of the ecological safety system in the normal state of the environment is
presented, which should be based on three components: control, regulation and
implementation of safety measures. It is shown that maximum efforts should be
directed to making management decisions based on the analysis of existing risks and
forecasting new potential threats, which are an integral part of human activity. An
important stage in a productive management system is the use of the best available
technologies, which does not require strict regulation of activities and provides the
freedom to choose ways to achieve this goal, based on the latest technological and
technological solutions. organizational developments and their successful
combination. Competitive advantages and a number of disadvantages from the
introduction of an environmental management system at an enterprise, in particular
in the energy sector, have been substantiated. The article presents the main laws of
Ukraine in the field of environmental safety, as well as the state standards of Ukraine
in the series of international standard ISO 14000. The main stages of management in
the field of environmental safety, based on the Shuhard-Deming cycle, are summarized
and presented in the model of the environmental safety management standard DSTU
I1SO 14001:2015.

Keywords: environmental safety; energy efficiency; management; sustainable
development; best available technologies; legal framework
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KuiBchkuii HaiOHATHHUN YHIBEpCUTET OyAIBHHULITBA 1 apXiTekTypH, M. KuiB, Ykpaina

CUCTEMA MEHE/I’KMEHTY EKO.JIOFI‘IJ—IOi BE3IIEKMU - SIK
OJHA I3 CKJIAJOBUX EHEPTETUYHOI EPEKTUBHOCTI

Anomayin. Y cmammi o0IpyHmMOBAHO 36'130K MidC e€KOI02IMHOI0 6e3neKor ma
eHep2emu4HOI0 epheKmuHicmio — AK OCHOBHUMU CKAAO0BUMU HA WLTAXY 00 CIAN020
po38umky cycninecmea. Pozenanymo ichyioui nioxoou 00 6U3HAYEHHS CYMHOCMI
€K0J102i4HOI be3neKu, 0emanizo8ano ii xapaxmepmi pucu, oOTPYHMOBAHI OCHOBHI
npakmuyni npunyunu i 3a0e3neueHHs, d MAKONC NOKA3AHI NepCneKmueHi
HANPAMKYU NOOAIbUO20 PO3BUMKY CUCHEMU MIXCHAPOOHOI eKOo2iuHOi be3neKil.
Hasedeno 3acanvny cxemy opeanizayii cucmemu exonoziunoi 6esnexku npu
36UYALIHOMY CMAHI HABKOIUWHBLO2O CepedoBUYd, KA MAE ONUPAMUCS HA MpU
CKA008i. KOHMPOb, Pe2yio8anHs i 6nposaddicents 3axodie besnexu. Ilokasano,
WO MAKCUMANbHi 3YCUNIA Malomb Oymu 30cepeddceni HA  NPUUHAMMI
VNPAGAIHCOKUX pillenb Ha NiOCMAsi aHAi3y ICHYIOYUX PUSUKIE MA NPOSHO3) HOBUX
nOMmenyiliHux 3aepo3, AKi € HeBi0’EMHOI0 CKIa008010 OisIbHOCMI JIOOUHU.
Baoicnusum emanom npodykmuenoi cucmemu MeHeONCMEHmy € SUKOPUCHAHHSA
HAUAInWux OOCMYRHUX MEXHON02I, AKULL He Nompedye H#HopCmKoi pecnamenmayii
OisnbHoCmi ma HAoae c800600y BUOOPY WIIAXIE OOCACHEHHSA NOCMABNeHOI Yili,
CRUPAIOYUCH HA HAOCYYACHI MEeXHOLO02TUHI ma opeanizayiiini po3pobku ma ix gdaie
noeonanus. OOIPYHMOBAHI KOHKYDeHmHI nepegazu ma psao HeOOdiKi8 8i0
BNPOBAONCEHHS CUCIEMU eKONO02IUHO20 YNPAGIIHHA HA NIONPUEMCMEI, 30Kpemda 6
eanysi enepeemuxu. B pobomi nagedeni 6a306i 3axonu Ykpainu 6 eanysi exonoeiunoi
beznexu, a maxodc Oepocagui cmandapmu Ykpainu cepii  midcHapoOHo2o
cmanoapmy 1SO 14000. Vzaeanvueno ochosni emanu menedxncmenmy 6 cepi
exonociunoi  Oesnexu, siki onuparomecs Ha yukn Llyxapoa-lleminea ma
npeocmaeieni 6 MoOeni Cucmemu YAPAGIIHHA eKONO2IYHOW 0e3neKoi 3a
cmanoapmom JICTY ISO 14001:2015.

Knrouosi  cnosa:  exonociuna — Oesnexka;  eHepeemuyHa — eQeKmueHicmy,
MeHeOdCMenm,; Cmanui po3eumox, Hauainwi oocmynui mexnonozii (H/AT),
3aKoHoOa8ua basza

IHocTranoBka npodaemu

Ha cyuacHoMy erami po3BUTKY IMBLTi3alii mpoOieMa B3aeMOJii €HEPreTHKH 1
JIOBK1JUTSI HaOyBa€ HOBHX acleKTiB, BILTUBAIOYH IIPH [IbOMY Ha BEIIMKiI TEPHUTOPIi, HA
atMocdepy # rizpocdepy 3emii, a TakoK Ha O€3MEKy KHUTTEAISIIBHOCTI JIFOJUHU.

3poctanHa MaciiTabiB PO3BUTKY €HEProNOCTadaHHS N €HEProCIOKMBAHHA B
Maii0yTHEOMY 3YMOBIIIOIOTB MTOJIAIbIIIE IHTEHCUBHE 3POCTaHHS IXHHOTO BCEOIYHOTO
BILJTUBY Ha BCi KOMITOHEHTH €KOJIOTIYHOI O€3MeKH B TI00aTbHOMY MaclITaoi.

Tomy mocrae mpobiemMa TOCTIHHOTO KOHTPONIO Ta YHPABIiHHSA piBHEM
€KOJIOT14HOI Oe3neKH B ycix cdepax JFOACHKOT MisIbHOCTI, Y TOMY YHCIHI 1 B cdepi
CHEePTeTHKH.

€Bporneiicbka areHuis JoBKULIA [1] BHOKPEMIIIOE Psiji €KOJIOTIYHUX MPOOJIEM Ta
CEKTOPIB JISUTBHOCTI, Cepell SIKUX € Tally3b €HEepPreTHKH, Ta Y SIKHUX IPOOJIeMH
€KOJIOT14HOI Oe3MeKH i, 0COOIMBO, CUCTEMa MEHEPKMEHTY €KOJIOTTYHOT Oe3MeKn —
noTpeOyIoTh HaAHOUIBILOT yBary.

ISSN: 2411-4049. Exomoriuna Ge3reka Ta mpupogokopuctyBants, Ne 4 (36), 2020
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Exomnoriuna Oesmeka O€3yMOBHO BIUIMBAE Ha SKICTh JKHTTA JIIOAWHH Ta
C€KOHOMIYHI W coILiajbHI MOKAa3HWKH PO3BHUTKY CYCIIBCTBA, TOMY IOTpedye
MOCTIMHOT aKTyasi3alii Ta KOperyBaHHs.

AKTyaJIbHICTB A0CTiAKEeHHS

['omoBHOIO METOIO €KOJIOTIUHOI Oe3IeKH JepKaBU €. po3po0Ka Ta BIPOBAKEHHS
KOHIENTYalbHO  OOTpyHTOBaHOI  cTpaTerii ~ e€HepreTH4Hoi  e(eKTUBHOCTI,
pauioHaJIbHOTO NPUPOIOKOPUCTYBAHHS Ta 3aXHUCTY HABKOJIHUIIHHOTO CEPEelOBHIIA 3
METOK CTBOPEHHsI TapMOHIHHOTO CEpEIOBHUINA JUIs ICHYBaHHS OiOJIOTIYHOTO
PI3HOMAHITTA Ta, TOJOBHE, CTallOTO PO3BUTKY CcycmiiabcTBa. [lo cyTi cBoilt
eKoJioriuHa Oe3meka € 3amoODKHUKOM Yy MUTAHHSX BHUPIMICHHS EKOJIOTIYHHX
npodjeM ¥ OCHOBOIO CTBOPEHHS MEPEOyMOB HJisl 30€pEeKEHHs PIBHOBaru Mik
AHTPOIOJIOTIYHMM BIUIMBOM Ta HPUPOAHUMH KaTacTpodamu, 3MEHILIYIOYH iX
00yMOBJICHICTb.

Enepretnunmnii MEHEPKMEHT — ¢ TOCTIHHO Jilo4a CUCTeMa YIpaBIiHHS
CHEPrOCIIOKMBAHHAM, sKa [Ja€ 3MOTy ONTUMI3yBaTh OOCSTH EHEProBUTPAT,
MIPOTHO3YBAaTH 1 KOHTPOJIOBAaTH MPOLECH BUPOOIEHHS, TPAHCHOPTYBaHHSA Ta
BUKOPUCTAaHHS HEOOXimHOI KUIBKOCTI eHepropecypciB Juist  3abe3ledeHHs
e(eKTHBHOI TOCTIOAAPCHKOT TiSUTBHOCTI 00’ €KTiB TocnioaapioBanHs. Lle iHcTpyMeHT,
SIKHI CTBOPIOE MOXIIMBICTH CKOPOTHUTH CIIOKWBAaHHS €HEpTii, ITiBUIIUTH
e(EeKTHBHICTH ii BUKOPUCTAHHA, a TAKOX 3HU3UTH HETaTUBHUI BIUIMB CHEPreTHKH
Ha JIOBKULISA, 10 BXOAWUTh B KOMIICTCHINI CHUCTEMH MEHEIKMEHTY EKOJIOTI4HOI
oesmeku [2].

Ha crorognimHii nmeHp mpoOiema 3a0e3nedeHHs MPUHHATHOTO CTaHy
HaBKOJIMIIHBOTO CepeioBHIa Hal0ya ri100anbHOro XapakTepy 1 CTOITh B IeperiKy
OCHOBHUX 3arpo3 [y 3a0e3leueHHs CTaJlor0 PO3BHUTKY JIIOJACTBA. ToMy
aKTyaJbHICTh TMPOOJIEMH YIIPaBIiHHSA B Cepi eKOJOTidHOI Oe3neKH i, 30KpeMa, B
cepi eHeproBUPOOHUIITBA Ta CHEPTOCIIOKUBAHHS HE BUKIIUKAE CYMHIBY.

OcranHi JocaixkeHHs Ta myOaikanii

[MuTaHHs eKONOriuyHOi OE3MEeKH, 3aBISKH CBOIM aKTyaJbHOCTI, IMPHBEPTAE Ha
CBOTOJTHI YBary 0araThOX HayKOBIIIB.

Tak, A.b. KaunHCchkuii y cBOili poOOTi [3] BUALIAE psA XapakTepHUX PHUC
€KOJIOTTYHOI Oe3MeKH:

— eKoJoriuHa Oe3reka BUSBIAETHCS Y JIOKAIBHUX, PET1OHATBHUX Ta IT00aTbHIX
MaciTabax;

— nmependadae po3yMHE 33JI0BOJICHHS CKOJOTIYHMX MOTPEO I BCIX JIHOJCH Ta
CYCIIIJILCTBA 1 TAPAHTYE MPOKUBAHHS B €KOJIOTIYHO OE3MEYHOMY CEpEeOBHIII, SKE
crpusie Oe3MeYHil XKUTTEASUTBHOCTI,

— PO3B’S3aHHA EKOJIOTTYHHX MPOOJEM IyKe 4YacTO MOB’S3aHO 3 BHPIILICHHSIM
IHIIMX aCIIeKTiB HAI[IOHAJIHHOI OE3IEKH;

— Mae cy0’eKTHO-00’€KTHHI XapakTep, TOOTO Ma€ 3aJ0BOJILHATU IHTEPECH SIK
CYCHIJIbCTBA, TAaK 1 HABKOJIMIIHLOTO CEPEIOBHUINA;

— He Moxe OyTu copMOBaHa Yepe3 MPUTHIYCHHS YHiXOCh €KOJIOTIYHUX MPaB;

— Ma€ IPYHTYBaTHCh Ha (DYHIAMEHTAIbHUX €KOJIOr0-COLiaIbHUX Ta OiochepHux
3aKOHOMIPHOCTSIX, 1110 MarOTh KOMIIJIEKCHUH XapaKTep.

ISSN: 2411-4049. Exomoriuna Ge3reka Ta mpupogokopuctyBants, Ne 4 (36), 2020
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OCHOBHI ~ TIPaKTHYHI TPUHIUNHA  3a0€3MEYCHHS  EKOJIOTIUHOi  Oe3meKw,
3arponioHoBaHi B.C. Jlynbko B po6oTi [4] e y 2000 potti, # ChOTO/IHI € aKTyaJTbEHUMH,
cepeql AKUX CIIiJI 3BepHYTH yBary Ha TaKi:

— JOTpUMYBaHHs BCTAHOBJICHHUX JIEpXaBOKO Ta I Cy0 €KTaMH JOMyCTUMHX
PiBHIB BIUTMBY Ha HABKOJUIITHE TIPUPOIHE CEPEIOBHIIE 1 JTIOANHY;

— TPOBEIEHHS PaliOHATBHOTO MPUPOAOKOPUCTYBAHHS, MPU SKOMY pecypcHe
3a0e3nedeHHs y piBHIA Mipi 3aJ0BOJIbHSE IHTEPECH HWHI XKUBYYHX 1 MarOyTHIX
MMOKOJIIHb;

— 000B’s3KOBICTh KOMIIEHCALlii HAHECEHUX 3A0POB 10 JIIOJMHU 1 IPUPO/I BTPaT;

— aJIMIHICTPaTUBHO-TEPUTOPiaAJIbHA Ta TPAHCKOPJOHHA BIAMOBITAIBHICTh 3a
IIKOJTy €KOCUCTEMaM Ta HACEIICHHIO;

— CBO€YacHE BUSBJICHHS Ta BiJHOBJICHHS NOPYILICHUX €KOCHCTEM 1 MPUPOTHHUX
KOMILJIEKCIB;

— 30epekeHHs 010JIOTIYHOT Pi3HOMAHITHOCTI;

— JIOTPUMYBaHHSI PO3yMHOI JOCTATHOCTI ¥ JOMYCTHMOCTI PHU3UKY TIpU
3MIACHEHHI OY/1b-SIKOT isTIBHOCTI.

Ho wumcna riobanbHUX ekonoriunux mpobiem €.J1. BypaBnboB Brimodae
mupokoMacTabHe 3a0pyAHEHHsS OKeaHy; 3a0pyAHEHHsI MOBITPSHOTO IPOCTOPY;
3HUIICHHS JICIB; 3MEHIICHHS Oi0JIOTIYHOI PI3HOMAHITHOCTI Ta TIOOAIbHI 3MiHU
Kiimaty [5]. A cepea roJOBHUX MEPCHEKTUBHUX HAMPSMKIB MOAAIBIIOTO PO3BUTKY
CUCTEeMH MDKHApPOJHOI EKOJIOTIYHOI O€3MeKH aBTOp MNPHUALISE yBary TaKHM:
MoIajbIa TII00ai3amist y BiAMOBITHOCTI 3 HOBUMH TE€HACHIIISIMHU Ta 3 MIPIOPUTETOM
CTAJIOTO PO3BUTKY; PO3IIUPEHHS yYacTi Ta MiABUINCHHS POJi BCIX pEriOHANbHUX,
HaI[lOHATFHUX, MDKYPSIIOBUX, HEYPSAOBUX OpTaHizamiii B MiSIIBHOCTI IO OXOPOHi
JOBKUIIS; PO3IIMPEHHS CIiBPOOITHUITBA 1 KOomeparlii B Iiil Taiy3i; mojanbiia
iHTerpallis IpUPOI00XOpoHHOT AisTbHOCTI B pamkax OOH Ta ii ycraHoB, (iHaHCcOBa
MiATPUMKA X YCTaHOB 3 OOKY PO3BHHEHHX KpaiH.

V monorpagii [6] aBropom A.O. Osekciok OyJ0o MPOBEICHO IOCITIPKSHHS Ta
y3arajibHeHO MiXO0JU JIO TIIyMa4eHb BUCHUMH CYTi €KOJIOTIYHOT OC3MEKH 3 MO3MIIIT
BpaxyBaHHS y HbOMY KJIFOUOBHMX OO0’ €KTIB €KOJIOTIYHOI O€3MeKH, 3riJTHO 3 SKUMH
JIesiKi BUEHI PO3MIIAJAIOTh €KOJIOTIYHY Oe3MeKy 3 MO3MINK BiJICYTHOCTI 30BHIIIHIX
3arpos, a i€l — BUIUIAIOTE cepell 00’ €KTiB He JIUIIE IOy, ane i 6iocdepy, 1o
JIa€ TTO€THAHHS AaHTPOIOLIEHTPUYHOTO Ta OI0IEHTPUYHOIO MiXOIB.

B po6ori [7] aBTOpOM HPOBEJICHO OOIPYHTYBAHHS €KOJIOTTYHOTO MEHEDKMEHTY
B KOHTEKCTi €KOJIOTiYHOi Oe3MeKu MiANMPUEMCTBA 3 BH3HAYCHHSM IHTETPaTbHUX
MMOKA3HUKIB €eKOHOMIUHOT O€3MeKH MiANPHUEMCTBA.

Dopmyar0BaHHS Lijel cTaTTi

Meta po0OTH TOJiATae B y3arajbHEHHI 3MICTOBHOTO HAIIOBHEHHS €KOJIOTIYHOI
0e3rmekn B CHUCTEMi MEHEIKMEHTY MiANPHUEMCTBA, II0 € CKIAJOBOI0 CHUCTEMH
r100aJIbHOI  €KOJIOTIYHOT O€3MeKH Ta EeHEepPreTHYHol e(EeKTHBHOCTI, @ TaKOX B
OOrpyHTYBaHHI OCHOBHMX €TaIliB OpraHi3allii CHCTEMH €KOJIOTIYHOI Oe3leKH MpH
3BHYAHOMY CTaHi1 HABKOJUIITHHOTO CEPE/IOBUIIIA.
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OcHoBHa yacTHHA

Exonoriuna Oe3meka — me Takuii CTaH Ta YMOBU HABKOJMIIHBOTO MPHPOTHOTO
CepeOBHINA, TIPU SKOMY 3a0e3MeuyeThCsl €KOJIOTIYHA PIBHOBAara Ta TapaHTYEThCS
3aXHCT HABKOJHWIMHBOTO cepedoBmma: Oiocdepu, armocdepu, Timpocdepn,
mitTocepu, KocMocdepH, BHIOBOTO CKIaly TBapUHHOTO 1 POCIMHHOTO CBITY,
MIPUPOHUX PECYPCiB, 30€peKEHHS 3M0POB'S 1 JKUTTEMISILHOCTI Jiroiei [8].

Exomnoriuna Oe3meka mMae OyTH 30pi€HTOBAaHOIO Ha BUPIMIECHHS MPOOIEMHUX
MUTaHb y CBOIH cdepi AK MpH 3BUYAHHOMY CTaHi CHCTEMH, TaK i B yMOBax
KpU30BOT0, KaTacTpO(PIYHOTO YW TocTKatacTpodiunoro crany. [lii B 1mpomy
HaIpsSIMKy MOXYTb OyTH e()eKTUBHUMU 3aBASKH POTHO3YBAHHIO TIOIiH Ta po3po0IIi
JepeBa MofiH i AepeBa PU3HKIB.

3araipHa cxeMa Oprasizalii CHCTEMH €KOJIOTiYHOI Oe3MeKd MpH 3BUYaliHOMY
CTaHl HaBKOJIMITHBOTO CEPEeIOBUINA MA€ CIIMPATHCS HA TPU CKIIAIOBI:

® KOHTPOJIb;

® DpEryioBaHHS;

® po3poOKy Ta BIPOBA/HKCHHS 3aXOMAIB OC3IEeKH, SKi MalTh JOCHUTH
posramyxeHy cucreMy (puc. 1), me B OKpeMy Taly3b BHIIISETHCS PO3BHTOK
IBTEPHATUBHUX JIKEPEI CHEPTii.

Crnig 3a3HauWTH, MO MaKCHMalbHI 3YCHJUI MamOTh OyTH 30CepeikKeHi Ha
MIPUHHATTI YHPaBIiHCHKUX pINIEHb Ha MIJACTaBl aHANi3y ICHYIOUMX PH3HKIB Ta
MPOTHO3Y HOBUX MOTCHIIIMHUX 3arpo3, sIKi € HEeBiJI’EMHOIO CKJIaIOBOKO JisIIbHOCTI
JIOAMHY, 10 CTPIMKO TPaHCPOPMYETHCS Ta TeHEpye HOBI (OpPMH BIUIMBY Ha
OTOYYIOUE CEPEIOBHUIIE 1 JIOIHUHY.

CyuacHu# TpeH/I MPOAYKTUBHOTO MEHEPKMEHTY — 11€ BUKOPUCTAHHSI HAMTIMIINX
noctynHux Ttexuojorii (HAT), skuit He mnorpedye XKopcTkoi periamMeHTaii
TiSUTBHOCTI Ta Hagae CBOOOLY BHOOPY IUIAXIB IOCSITHEHHS ITOCTABIEHOI IIiNi,
CIMPAIOYUCh HA HAJCYYacHI TEXHOJIOTIYHI Ta OpraHi3alliifHi po3poOKHU Ta iX Baale
MO€EHAHHSL.

IHTerpamis KpymHHX CHCTEM MEHEKMEHTY € IHCTPYMEHTOM, SKHHA OiIbII
KOPEKTHO MOe OyTH 3aCTOCOBaHMI Ha BEJIHMKUX MiINPHEMCTBAX, OPIEHTOBAHHUX HA
3aKOPJIOHHI pUHKH 30YTY.

Jist Manux Ta cepefHixX MiANPHEMCTB OB €(PEKTHBHUM € BIPOBAJKCHHS
H/IT, 60 meil nuisix 103BOJIsiE OTPUMATH 3POCTaHHS MPHOYTKOBOCTI Ta BiJHOCHO
HU3BKHI TIEpiojl OKYITHOCTI 1 He moTpedye 3amydeHHs (axiBIliB i3 CyMDKHUX cdep
MEHEJDKMEHTY. AJle MpolecH MepeTBOPEHHs, MoJiepHi3allii, akTyarizamii B cdepi
eKOJIOTiYHOi O€3MEeKH € HEeBIJBOPOTHUMH, 0O pE3yJIbTATOM BXKE HAKOIIMYECHHX Ta
HOBHUX €KOJIOTIYHUX MPOOJIEeM € 3HIDKEHHS SKOCTI JKUTTS HACEJeHHs, 301bIIeHHS
3aXBOPIOBAHOCTI Ta MEePEAYACHUX JICTAIBHUX HACHIJIKIB 1, IK HACIIIJIOK, — 3HMDKESHHS
TEMITIB ©KOHOMIYHOr0 3pocTaHHs. axiBIi OIIHIOITH IOPIYHI 30UTKU BiJ
Jerpajanii HaBKOJIMIIHBOTO cepeaoBuIna Ha piBHi 4—6% BBII.

VY SKOCTI CydacHHMX 3arpO3JIMBUX BHKJIMKIB TAKOXK CJIiJ 3rajJlaTH CTapiHHS HaIlil,
30UIBIICHHS HABaHTAKEHHS Ha TMpale3JaTHe HaCeJCHHs, HEKOHTPOJIbOBaHI
MirpamiifHi npouecH, 3MiHy OpI€HTHPIB PO3BHUTKY Uil HOBHX IIOKOJIiHb, MOSIBY
HOBHX TEXHOJOTIYHMX PO3POOOK, YCKIaTHEHHS BUPOOHMYMX  IPOLECIB,
BUKOPHUCTAHHS JI/DKUTAI-TUIATGOPM Ta MOSIBY HOBUX MPO(eECiii, 10 CTBOPIOE 3aIuT
Ha HOBi 3HaHHS TA HABUYKH.
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CucremMa MEHEIKMEHTY CKOJIOTI9HOI O€3IeKH TiANMPHUEMCTBA € CKJIIAIO0BOIO
CUCTEeMH TTI00aTBHOT €KOJIOTIYHOT OE3MEeKH, TaK K EKOJIOTIUHI 3arpO3H BCE YaCTille
PO3IIMPIOIOTH 30HU BILTUBY 32 MEXIi JIOKaJli3alii ocepellky BIUIMBY Ta 3 JETKICTIO
JOTAIOTh aAMIHICTPaTHBHI KOPJOHH, TOMY HEY3TO/PKEHICTh 3aKOHO/IABCTBA PI3HUX
KpaiH 9¥ HaIpsAMKIB TISTBHOCTI CTa€ TOAATKOBUM (aKTOPOM 30LITBIICHHS 3aTrPO3H
Ta CTBOPIOE MEPELIKOAM IS peaizalii MpUHHATHX aJMiIHICTPaTUBHUX PIllICHb.

VYkpaiHa BIEBHCHO HAMAaraeTbCs IHTETPYBATUCS JIO CHCTEMH MIXHAPOIHOI
Oe3ITeKu, OJHUM 3 aCTIeKTIB K01 € eKoJioriuHa Oe3reka. Ha croromni B YkpaiHi mie
HU3Ka HOPMATHBHHMX JOKYMCHTIB, IO PErJIAMEHTYIOTh BHPIIICHHS C€KOJOTIYHUX
MUTaHb Ha TI00aTFHOMY PiBHI, 1€ — (pyHIaMEHTaNIbHI 3aKOHH B raiy3i eKOJIOTiYHOT
6esneku, cranmaptu cepii ISO 14000 Ta HOpMAaTHMBHI JOKYMEHTH Ha piBHI
MPOMHCIIOBUX Tany3el (Tabm. 1, Tadm. 2).

Tabmums 1 — ba3osi 3akoHN YKpaiHU B Tady3i eKOJIOTidHOI Oe3meKn

TTouatox
ara mii
Hazsa I{ N
TMPUAHATTA | OCTaHHBOI
penaxii
il 2 3

3akoH Ykpainu Bix 26.06.1991 Ne 1268-XI1I «IIpo oxopony
HaBKOJIMIIHBOTO MPUPOIHOTO CEPEAOBHIIIA

26.06.1991 | 16.10.2020

3emenbpaui Kogeke Ykpainu Big 20.12.2001 Ne 2905-111 20.12.2001 | 16.10.2020
Bonuuii koneke Ykpainu Bin 06.06.95 Ne 214/95-BP 06.06.1995 | 16.10.2020
Konexkc nmpo Hanpa Ykpainu Big 27.07.94 Ne 133/94-BP 27.07.1994 | 16.10.2020
JlicoBuii konekc Ykpainu Bix 21.01.94 Ne 3853-XI1 21.01.1994 | 03.07.2020

3akon Ykpaiuu «IIpo oxopoHy arMocdepHOro moBiTps»

Ne 2708-XI1 Bix 16.10.92 16.10.1992 | 16.10.2020

3axoH Ykpainu «lIpo TBapuHHHIM cBiT» Big 13.12.2001 13.12.2001 | 07.06.2020

Ne 2894-111

3axoH Ykpainu «lIpo pocnuaami cBiT» Big 09.04.1999

No 591-X IV 09.04.1999 | 07.06.2020
3akoH Ykpainu Bix 28.02.2019 Ne 2697-VIII «I1po OcHoBHi

3acaqd (CTpaTeriro) Aep>KaBHOI EKOJIOTIYHOT ITOTI THKH 28.02.2019 | 01.01.2020

VYxpaiau Ha niepion 1o 2030 poky»

3akoH Ykpainu Bix 23.05.2017 Ne 2059-VIII «IIpo ominky
BIUTMBY Ha JOBKIJISD

3akon Ykpainu Bix 20.03.2018 Ne 2354-VIII
«IIpo cTpareriuydy eKoJOTi4HY OLIHKY»

3akon Ykpainu Bix 01.07.2015 Ne 562-VIII «IIpo
patudikamnito I[IpoTokoiry mpo cTpareriyHy eKoJoriuHy
omiHKy 10 KoHBeHmii mpo OIiHKY BIUIMBY Ha HABKOJIUIITHE
CEpEIOBHUILE Y TPAHCKOPJOHHOMY KOHTEKCTI»

23.05.2017 | 17.07.2020

20.03.2018 | 01.01.2020

01.07.2015 | 26.07.2015
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[IponoBskeHHs Taduuii 1

il

2

3

JCTY-H b b.1.1-10:2010 HactranoBa 3 BUKOHaHHS pO3/IiTiB
«Ox0poHa HaBKOJIMIIIHEOTO MTPUPOJHOTO CEPEIOBHIIA Y
ckiani microOyniBHOT nokyMmeHTarii. Ckiiaj Ta BUMOTH

28.12.2010

01.10.2011

JCTY 7738:2015 «be3neka ekoJIoriyHa Ta TEXHOTCHHA.
Tepminu Ta BU3HAUCHHS TIOHSTH

22.06.2015

01.01.2016

IToctanosa Bix 31.10.2018 Ne 913 «IIpo 3aTBepmKeHHS
KPHUTEPIiB, 32 SKUMH OLIHIOETHCS CTYITIHD PU3UKY Bi
MIPOBAKEHHS TOCTIONAPCHKOI TisSUTBHOCTI ¥ cdepi
T'COJIOTIYHOI0 BUBUCHHS Ta PalliOHAIEHOIO BUKOPHUCTAHHS
HAJIp 1 BU3HAYAETHCSI MIEPIOANIHICTD 3A1HCHEHHSI ITAHOBHIX
3aX0[IiB ICP’KABHOTO HAMIAAY (KOHTPOII0) JepxaBHOIO
CI1y>k00F0 TE€OJIOTIT Ta HAAP»

31.10.2018

14.11.2018

IMocranosa Big 05.03.1998 Ne 188/98-BP «IIpo OcHoBHi
HAampsIMU JIep)KaBHOI MOJIITUKKY YKpalHHU y raiy3i OXOpOHH
JIOBKLJIJIsI, BAKOPUCTAHHSI IPUPOIHUX PECYPCIB Ta
3a0e3Ie4eHHs €KOJIOTIYHOT Oe3MeKm»

05.03.1998

05.03.1998

Konsenuis «IIpo nocryn no inpopmarnii, yqactsb
IPOMAJICEKOCTI B POLECi MPUIHATTS pillieHb Ta JOCTYI 10
NPaBOCY IS 3 MUTAHB, IO CTOCYIOTHCS JOBKIILI

25.06.1998

27.05.2005

Tabmuns 2 — JlepxaBui cranpaptu Ykpainu cepii 1ISO 14000

Hazsa

Jlata
NPUHHATTA

ITouatox
it

il

2

3

JCTVY ISO 14001:2015 CucteMu €KOJIOTIYHOTO
yIpaBiiHHS. BUMOTH Ta HACTAHOBH 11010 3aCTOCOBYBaHHS
(1SO 14001:2015, IDT)

21.12.2015

01.07.2016

JCTY ISO 14004:2016 CrucremMu €KOJIOTIYHOIO
YIpaBIiHHA. 3arajibHi HACTAHOBH IIOJO0 3aIIPOBAKyBaHHS
(1SO 14004:2016, IDT)

13.12.2016

01.10.2017

JCTY ISO 14005:2015 Cucremu €KoJIOTi4HOTO YIPaBIIiHHSL.
HactaHOBH 111010 TIOCTAITHOTO 3alPOBAPKEHHS CHCTEMHU
€KOJIOTIYHOTO YIPABIiHHS, BUKOPHCTOBYIOYHX OIlIHIOBAHHS
exonoriunmx xapakrepuctuk (ISO 14005:2010, IDT)

21.12.2015

01.01.2017

JACTY ISO 14015:2005 ExonorigyHe yrnpaBiiHHS.
ExoJtoriune OIiHIOBAaHHS JUISTHOK Ta OpraHi3arfii
(ISO 14015:2001, IDT)

30.06.2005

01.08.2007

JACTYVY ISO 14020:2003. Exonoriuni MapKoBaHHS Ta
Jekyapanii. 3aranbHi IPUHIUIN

11.06.2003

01.07.2004

JACTY ISO 14021:2016 Exoxnoriuai MapKkoBaHHS Ta
neknapanii. Ekonoriyni camoeknapariii (eKoJorigyae
Mmapkysanus tamy 11) (ISO 14021:2016, IDT)

13.12.2016

01.10.2017
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[IponoBskeHHs TabnuIi 2
1 2 3

JACTY ISO 14024:2002 Exoxorigyai MapKOBaHHS Ta
nexnapanii. Exonoridae mapkyBansHs Tuiy I. [Ipuanmmm ta | 18.09.2002 | 01.07.2004
METOIH

JACTYVY ISO 14031:2016 Exonoriyne ynpasiiHHS.
OuiHIOBaHHS €KOJIOTIYHOI aieBocTti. HacranoBu 13.12.2016 | 01.10.2017
(1SO 14031:2013, IDT)

JACTY ISO/TS 14033:2016 Exonoriune ynpaiiHHs.
KinmbkicHa ekonoriuna inpopmanis. Hactanosu ta npukiamu | 13.12.2016 | 01.10.2017
(ISO/TS 14033:2012, IDT)

JACTY ISO 14040:2013 ExonorigHe ynpaBtiHHS.
OuiHIOBaHHS JKUTTEBOTO LUKITY. [IpHHIUNN Ta CTPYKTypa 29.11.2013 | 01.07.2014
(1SO 14040:2006, IDT)

JACTY ISO 14041:2004. ExonoriuHe KepyBaHHS
OIIiHIOBAaHHS JKUTTEBOTO UUKITY. Bu3sHauaHHs 11ii i chepu

3aCTOCYBaHHS Ta aHAJII3YBaHHS iIHBEHTAapHU3AaIlii
(1SO 14041:1998, IDT)

JACTYVY ISO 14044:2013 Exosnoriyse ynpasitiHHS.
OI11iHIOBaHHS )KUTTEBOT'O IIUKITY. BUMOTH Ta HACTAHOBU 09.01.2013 | 01.07.2014
(1SO 14044:2006, IDT)

JACTY ISO 14050:2016 Exonoriune ynpasiniaasa. CIOBHUK
tepminiB (ISO 14050:2009, IDT)

JACTYVY ISO 14051:2015 ExkosnoriuHe ynpaBiiHHS.
OO0JIIKOBYBaHHS BUTpPAT, TIOB sI3aHUX i3 MaTepialbHIMHU

MOTOKaMH. 3arajibHi MPUHLIUIH Ta CTPYKTYpa
(1SO 14051:2011, IDT)

JACTY ISO/TR 14062:2006 Exonoriune ympaBiHHS.
BpaxoByBaHHS €KOJIOTIYHHUX ACIIEKTIB Y IPOCKTYBaHHI Ta 27.12.2006 | 01.01.2008
po3pobustani npoaykii (ISO/TR 14062:2002, IDT)

02.08.2004 | 01.01.2006

30.03.2016 | 01.07.2017

21.12.2015 | 01.01.2017

3rimHo 3 MikHapoaHuM craHmaptoMm SO 14001, BIpoBamKyIOTHCS CHCTEMH
€KOJIOTIYHOTO MEHEKMEHTY SIK YACTHHH 3araJlbHOI CHCTEMH MEHEIKMEHTY, IO
JIO3BOJISIE BCTAHOBUTH €KOJIOTIYHI aCIIEKTH OpraHi3ailii Ta X BIUIMB HA HABKOJIHUIIHE
MPUPOJIHE CepeloBHUINe, 3a0e3rnedye TMOPAJOK 1 IIOCHIJOBHICTh BHPIIIEHHS
MiIPAEMCTBOM €KOJIOTIYHUX MPOOJIEM, 3 BAKOPUCTAHHSAM TaKUX IHCTPYMEHTIB, SIK
€KOJIOTIYHA TMOJIITUKA; TUIAHYBAHHS MPUPOIOOXOPOHHOI JisSUIBHOCTI BiIMOBIIHO 110
MPUAHATOT €KOJOTIYHOT MOJIITHKI; OpTaHi3allisl JisUIbHOCTI B CUCTEMi €KOJIOTIYHOTO
MEHE/DKMEHTY; BHYTpIIIHI TEpPeBipKM 1 KOPWUTYBaHHS isUTHHOCTI; aHai3
pe3yNbTaTiB  pOOOTH Ta TEperiisii CHUCTEMH EKOJIOTIYHOTO MEHEPKMEHTY;
JIEMOHCTPAIIisl JOCSATHYTUX Y CUCTEMI €KOJIOTIYHOTO MEHEJDKMEHTY pe3yJIbTaTiB Ta
X TOCIIITOBHE TOJIMIICHHS [9].

MenemxMeHT B cdepi ekosoriyHoi Oesreku criupaethes Ha mukn lllyxapna-
Heminra (PDCA), sk 1 cUCTeMH MEHEIKMEHTY SKOCTI ¥ Oe3leku 1 TirieHu
BUPOOHMYHMX MPOIIECiB, Ta ependayae HemepepBHUN IUKIIIYHUH MpoLiec, 0 Hallae
MOJKJIMBICTh Oprasizauii po3poOWTH, 3aIpOBagUTH 1 MiATPUMYBATH EKOJOTIYHY
MOJIITUKY, B OCHOBY $IKOi IOKJIAJCHO JIJAEPCTBO Ta 3000B'S3aHHS HAHBHUIIOIO
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KEPIBHUIITBA IIOJI0 CHCTEMHU eKoJiorigHoro yrpasiaiHnas [10]. OCHOBHI eTar 1boro
MPOIIECy € CTAaHAAPTHUMH Ta PEati3yloThCs y TaKiil MOCIiZOBHOCTI:

1. IInanyBanns (P) — BcTaHOBIEHHsS WiNed Ta MpOLECiB, HEOOXiTHUX IS
OTPUMAaHHS Pe3yJIbTATIB, IO BiAMOBIAIOTH €KOJIOTIYHINA MOITHUII OpraHi3artii.

2. Tinrpumka Gyukionysanus (D) — 3anpoBayKeHHS TIPOIIECIB.

3. Ouminka mieBocri (C) — BiICTe:KEHHS 1 BUMIPIOBaHHS MPOIIECIB, 3BaXKAI0YU Ha
€KOJIOTI9HY TOJITHKY, IIiJTi, 3aBJIaHHs, IPABOBI Ta 1HIIII BUMOTH, a TAKOX CKJIaJaHH:;
3BITHOI JOKyMEHTaIlii TIpo 11 pe3yIbTaTH.

4. BanpoBajykennHss Aii (A) — BIPOBAKEHHS 3aXOiB JUIA  IMOCTIHHOTO
MOJITIICHHS XaPAKTEPUCTUK CUCTEMH €KOJIOTIYHOTO MEHE[KMEHTY .

Mogens cucTeMHu yNpaBiiHHA €KOJOTiYHOI0 Oe3mnekoro 3a ctangaproM ACTY
ISO 14001:2015 naBenena Ha puc. 2.

CEPE/IOBULLE OPI'AHI3AILLIT

Cucrema ynpasJiiHHSI €K0JIOTTYHOI0 0€3MeK0I0

i i 10, Hoximuysanus !
: ¢ 10.1. araabHi NOJ0KCHHSL. !
! i 10.2. HeBianoBiaHICTh | KOPHIYBAIbHI il !
5 . 2 :‘
g -
= ; =
= 1 9. OuimoBanns E !
E : | rieocri : . : -
: 19.1. MOHITOpHHT. o = : L
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: ) 19.2. BHYTpiwuHii ay auT. | : i - -
! ot —— i | IUIAHY BAHHA 0 200X | oA
; i 19.3. Anani3yBaHHA i : o !
: i : . | IOCATHCHHSL. ~
== ] {CHCTeMH ynpaBmiwng. | T o C 1
i 8. BupoGnnureo | 7. Mixrpumea cucremu ynpasinns |
________ i 8.1. Oneparusue nianyBanns ta | 7.1. Pecypen. :
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Puc. 2 — Moienb cucTeMu ynpaBiliHHS €KOJIOTTYHOI0 Oe3IEeK0I0 3a CTaHIapTOM
JCTVY ISO 14001:2015 [10]

OnucaHi erany CHIBIAAAIOTh 3 CUCTEMOIO YIPABIiHHS OE3MEKOI 1 Tiri€HO
BUPOOHHYHMX IMPOILECIB, TaKk AK OOWIBI i CHCTeMU MOOYIOBaHI Ha 0a3i cHCTEMH
ynpasiniHHs gkicTio 3a cragaaprom [SO 9001 Ta MOXyTh BHKOPHCTOBYBATHUCH
MiANPUEMCTBOM OJHOYACHO YW CTBOPIOBATU IHTETPOBaHI CUCTEMH MEHEIKMEHTY
Pi3HUX 32 KOHQITYpAaIlisIMH Ta OXOIUICHHSIM c(ep BILTUBY.
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Exkomnoriuna 6e3mneka — 1€, 3 0AHOTO OOKY, CTaH 3aXHINCHOCTI BiJi HETATUBHUX
(akTOpiB BHYTPILIHBOTO Ta 30BHILIHBOTO CEPEJOBHUINA, 3 IHIIOTO — HOTO 3JaTHICTb
LIBUJKO YCYBaTH 3arpo3H Ta 3a0e3leuyBaTH CBOE (YHKIIOHYBaHHS Ha OCHOBI
e(eKTUBHUX TEXHIKO-TEXHOJOTIYHHUX Ta yIPABIIHCHKIX iHHOBAIIIH.

BripoBapkeHHS CHCTEMH €KOJIOTIYHOTO YIPABIIHHS MiIIPUEMCTBA, 30KpEMa B
rajy3i eHepreTHKy, J0Aa€ HOMY psiJi KOHKYPEHTHHUX IepeBar:

— TIOMIIMIIEHHS iMIJDKY MiANPUEMCTBA HA PETIOHATBHOMY 1 MiXKHapOIHOMY DiBH1
Ta PO3MIUPEHHS PUHKIB 30yTy;

— EKOHOMis €Hepro- Ta BOJOCIIOKUBAHHS,

— 3HIDKCHHS BUIUIAT IIPH 3MEHIICHH] YyTBOPEHHSI BiAXO/IB;

— 3axuCT Bijg mrpadiB i HEBJOBOJICHHS 3 O0OKY TPOMaJICHKOCTI;

— MIiJBUILIEHHS CTaTyCy COLIAIBHO BiIIOBIIaIbHOTO BUPOOHUIITBA;

— BUpILIECHHS EKOJIOTIYHHUX MPOOIIeM 3 MiHIMATbLHUMH (hiHAHCOBHUMH BUTPATAMH.

MO>KJIMB1 HEOIIKU:

— 3HayHa po0oTa 3 OTpUMaHHS 1 30epexeHHs cepTrudikarii;

— BHTpATH 31 30eperkeHHs cepTUdIKaIii;

— TIOTEHIIiiHa BTpara cepTrdikarii.

CTpiMKHH PO3BUTOK Ta BIPOBaPKEHHA 3a3HadeHOro cranmapty 3 330 Tuc.
ceprucdikariB y 1999 pori no maiike 11 mma y 2016 porri Ta 3HWKEHHS iX KITBKOCTI
mo 10,5 mma y 2017 pori 6e3yMOBHO CHPHSIIO BIPOBAHKEHHIO HOBUX (OpPM
opranizaiii BHpOOHMIITBA, MiABHIICHHIO SKOCTI MPOAYKLii Ta po3poOui iHIUX
crangaptis [SO, Takux sik [SO 14001, xinbkicTs cepTrdiKaTiB 3a IKUM 301bIIHIIACH
y 25,6 pa3iB 3a nel ke nepiox (puc. 3).

Bxkazana TeHmeHIIis 0 3pOCTaHHS XapakTepHa 1 [y KpaiHn €Bponu Ta YKpainu,
aJie AKIIO JUTS PO3BUHEHUX KpaiH €Bpony XapaKTepHUM OYJI0 IOCTYIOBE 3pOCTaHHS
3 He3HAYHHMM 3HIDKEHHSM, TO B YKpaiHi [lel MpoIec € J0BOII HE MPOTHO30BAHHM,
X04a i Ma€ TeHICHIIIFO 10 3pocTaHHs (puc. 4).

400000

358953
350000
29673
300000
250000 222974
200000
150000
9055
100000
50000 139
0

OO Hd N M ST WD O©NO DO AN M S DO N~

O O 00 QO OO0 9O 0 O A d oA d oA oA dd

o O 6 66 6 666 6 O 00 OO0 O O O O pi

A NN NANNNANNNNNNNNQNQ QP

Puc. 3 — KinbkicTs cepTu]iKoBaHUX MiAMIPUEMCTB 33 CTAHAAPTOM
ISO 14001 B cBiTi 3 1999 p. mo 2017 p. [11]
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Puc. 4 — KinbkicTb cepTudikoBaHux mianpuemMcts 3a cranaaprom ISO 14001
B €Bpomi Ta Ykpaini 3 1999 p. o 2017 p. [11]

3a yac 3 MOMEHTY BIIPOBA/DKCHHS 3a3HAUCHOTO CTaHAApTy BIEpIIEC CBIT
JOKOPIHHO 3MiHHBCA, aJe MPIOPUTETHOIO U J0CI € CIPSIMOBAHICTh Ha €KOJIOT13aIliI0
ta Oesneky. Tomy, Oinbmie 10000 mpoBiTHMX KOMIIaHil IO BCHOMY CBITY, B TOMY
YHCITi BEJIMKI aMepUKaHChKI KoMIiaHii, Taki sik Ford i IBM, Oynu ceprudikoBani Ha
BimmoBigHicTh ctaHAapty ISO 14001. Tuck, mo yTBOPIOETHCS Ha pUHKaxX 30yTy,
Crpusie OUIBII IMUPOKOMY BIIPOBAJKECHHIO MI>KHAPOTHUX €KOJIOTTYHUX CTAHIAPTIB,
Ta Bce OUTbIIIE KOMIaHii BBAXKAIOTh X HEOOX1THIM Oi3HEC-IHCTPYMEHTOM.

Haii6inpma kinmekicte ceptudikariB 3a crangaprom [SO 14001 B xpainax
Cxinnoi A3ii i1 6aceitny Tuxoro okeany — 59,8% ta €Bporu — 30,4% Bij 3aranbHOI
kimpkocTi B cBiti [11]. Cepen €Bporneicbkix KpaiH Jigepamu € BennkoOpuranis,
ITamis, Icmanis, Himeuarnna Ta ®@paHniiis 3 3aranpHOIO KibKicTIO ¥ 56,6%, YkpaiHa
K X04 1 mpoiinuia musax Big 1 go 223 ceprudikatiB 3a octaHHI 18 pokiB, ane 1
KUIBKICTB ckianae nuire 0,2% cepexn kpain €spornu (Tadi. 3).

Tabmuus 3 — Kpainu-ninepu B ceprudikanii 3a crangaprom ISO 14001 cepen
€BponeicbkrX KpaiH y NopiBHIHHI 3 YKpaiHoto [12]

Kpaitia Pix v Biﬂconfax o
2015 2016 2017 3arajibHoi KIJIBKOCTI

BennkoOpuTaHis 17824 16761 17559 16,1%
Itamis 22350 26655 14571 13,4%
Icranis 13310 13717 13053 12,0%
Himeuunna 8224 9444 10176 9,3%
DpaHniis 6847 6695 6318 5,8%
Ykpaina 155 442 223 0,2%
3arameHa KIBKICT: | 419754 | 120505 109133 100,0%
B €Bpori

VY po3BUHEHHX iHIYCTpiaJbHUX KpaiHAX PHHKOBHUH THCK € PYIIIHHOO, ajie BKE He
OCHOBHOIO ITPUYHHOIO, IO SIKil OUIBIIICT KOMIIAHIH 3BEPTAIOTHCS 33 cepTH(]IKaIIi€r0,
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00 MPHUOYTKOBICTH 1 COITiaJTbHA BiMMOBIMAIBHICTE, K 1 paHiIIe, € MEPEKOHIUBUMHU
MIPUYMHAMH TOT0, 100 KOMIIaHisl POUIIIIA peecTparito BiamosigaocTi 10 ISO 14001.
AmHani3 BIAKPHUTHX JKEpeN BKa3ye Ha Te, 10 HaifvacTimie cepTUdIKallilo B HANPIMKY
€KOJIOTIYHOI Oe3MeKr BUKOPHCTOBYIOTh MiJNPHEMCTBA OyaiBenbHOI Tamysi (18,6%);
BHUPOOHHIITBA TOTOBHX MeTajeBuX BUpOOiB (9,48%) Ta eNeKTpUIHOrO i ONTHYHOTO
obnagnanns (9,3%), a Takox cdepa omToBOi Ta po3ApiOHOI TOpriBiIi KW PEeMOHTY
aBTOMOOLIIB Ta MoOYTOBOI TexHIKH (8,65%), 110 pa3zom ckiagae mpuoam3ao 46%.

BucHoBKH Ta nepcneKTUBYU MOAAJBIINX T0CTIIKEHb

3a ocraHHI poKM OyJ0 pO3pOOJIEHO MEKiTbKa CHCTEM MEHEIKMEHTY,
HANMOIIMPEHIINMHI 3 SKUX CTalld CHCTEMH YIPAaBIiHHS SKICTIO, €KOJIOTI4HOO
0e3MeKor0, YIpaBIiHHA B chepl €HEPreTHKH, OXOPOHOK 370POB’S Ta OE3MEKO0
mpari, iHQOpMamiifHOI 0e3MeKo0 Ta Oe3MeK0 Xap4oBHUX MPOAYKTiB. Jlocsrti
€KOJIOTI9HOI Oe3IeKH KpaiHH B IIIIIOMY MOXHA JIUIIIE 32 YMOBH PO3BUTKY €()EeKTUBHOL
CHCTEMH €KOJIOTIYHOTO MEHEIKMEHTY, 1110 € CKIIAJ0BOI0 CHEPreTUYHOI Oe3MeKH B
yCiX acmeKkTax i CKIaI0BHX ii e)eKTUBHOCTI.

EdextrBHa cucTema ympaBIiHHS €KOJOTIYHOIO OE3MEeKOor0, 30KpeMa i B cdepi
eHeproepeKTUBHOCTI, [TO3BOJIUTH OIEPAaTHBHO IUIAHYBaTH Ta KOHTPOIIOBATH
MOTOYHY MisJIbHICTh, pearyBaTH BYAacHO Ha HAI3BHYalHI CHTyalii, iX SKICHO
BUPIIIyBaTH Ta, IO caMe TOJOBHE, 03BOJIHUTH BIICBHEHO KPOKYBAaTH Ha MUIAXY JO
CTaJIOrO PO3BUTKY JIIOACTBA.

Ha croromni ckianach yHiKaJbHa CIPHUSATIMBA CHTYallis Ui CTBOPEHHS
IHTETPOBaHUX CHCTEM MEHEKMEHTY Ha 0azi 00’ eTHaHHS TPHOX 0A30BUX CHCTEM 3a
cragmapramu [SO 9001, ISO 14001, ISO 45001, mepexin mo0 sIKOTO 31 CTaHIAPTY
OHSAS 18001 mouagcs 3 6epe3nst 2018 poky Ta Mae BiOyTHCS 32 HAHOMIDKYI TPU
poku. BripoBamkenns [ISO 45001 Ta Te, mo ceptudikaritis 3a crangapramu ISO 9001
1 ISO 14001, 3HaxXons49MCh HA MKy aKTyallbHOCTI, Y KOHTEKCTIi CTaJIOTO PO3BUTKY Y
2017 porii nemro BTpaTHIIU CBOT MO3HUIIIT, CTBOPIOE NIEPEAYMOBH ISl iX 00’ €THAHHS 3
ypaxyBaHHSM JIOULIBHOCTI JIJIs IEBHOT Tay3i BAPOOHHIITBA.

PosrnsHyTi B cTATTI 3aranbHi MOI0KEHHS 11010 BU3HAYEHHS CYTHOCTI €KOJIOTi4HOT
Oesmekn Ta 11 Micd B CHCTeMi MEHEDKMEHTY TiANPHEMCTBA TOTPEOYIOTh
MOJAJBIIOr0 PO3BUTKY. 30KpEMa, aKTyaIbHUMH 3aJIMINAIOTHCS MPOOJIEMH SKICHOTO
(hopMyBaHHSI CHUCTEMH MEHEDKMEHTY €KOJIOTIYHOI OE3MeKOI0, OpraHi3amiifHoro Ta
Ka/IpoBOTrO 3a0€3IeUeHHS IMX TPOIIECiB, a TAKOXX MPOOJIEMH J[I€BUX HOPMATUBHUX U
3aKOHOJIABUMX JJOKYMEHTIB B c()epi €KOJIOTTYHOT OE3MeKH HaIOl JIepyKaBH.
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THE PROSPECTS OF GREEN BUILDING DEVELOPING IN UKRAINE
ON EXAMPLE OF POLAND

Abstract. This study is an analysis of the data and trends observed in green
construction in Ukraine and Poland. Ukraine started developing green building in
2011 and Poland begin in 2008, but despite on little chronologic distance, modern
situation in construction industry of these countries has dramatic differences. For
today Poland is the leader of Eastern Europe green building with 845 certified
objects and four new projects on average are registering every week, while less than
10 certificated green buildings present in all Ukraine. BREEAM is the most popular
green certification system in Europe and share 76.8% of total green building market
in Poland, but also LEED takes significant shares in education and hotel business,
all HQE projects relate to housing, and DGNB appear in logistic and retail. The
most perspective sustainable tendency in Poland is increasing green building
projects in educational, logistic and industrial sectors. It is could be good example
for Ukraine, as well as growing green certification of industrial buildings and
residential real estate. Evidence is growing that green buildings bring multiple
benefits and driving economic growth around the world. For Ukraine the key factors
are promote sustainability in major building companies, create a favorable
investment climate, and enlist government support to developing green building.
Key words: green building; certifications rating system; environmental safety

Introduction

Construction is a resource intensive sector with a significant environmental influence
[2]. Only energy consumption during operation of buildings (lighting, heating, air
conditioning, etc.) is responsible for approximately 25%-40% of total energy
consumption in in developed countries [9]. The building industry is responsible for
33% of energy-related greenhouse gas emissions, 40% of waste, and 12% of water
use in the world [26]. In the same time, it is also the sector with the largest potential
to reduce of negative environmental impact using currently available technologies.
It was the reasons why green building arrangements are implemented in the
construction sector for minimising negative impact to environmental.

Sustainability concept was adapted to fit construction industry, and reflected by
numerous green buildings and structures. The sustainability in built environment
also has three main dimensions: environmental, social, economic [9]. Green

© T. Kryvomaz, Ju. Chmielewska, T. Kanashchuk, 2020
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buildings are responsibly created and managed construction environment,
complying with the guidelines of natural environment protection and the efficient
use of natural resources at the construction stage, their exploitation, reconstruction,
and demolition [12]. Wherein sustainable buildings are not merely friendly to the
environment, but also providing optimal utility to their users and local community,
while ensuring certain profitability for their owners and investors.

Before, green building was exotic example of separate ecological trends outside the
mainstream architecture, and the sustainable design was perceived as the opposite to
economical design. In recent years there has been gradual shift in building sector
paradigm, and now sustainability has been incorporated into mainstream of
construction [16]. Currently most scientific papers show that innovative and
sustainable real estate have higher value and positively related to return on investment
and investment liquidity [1, 2, 7, 8, 9, 12, 13, 14, 17, 18, 19, 22, 24].

It is not surprising that European Commission identified construction as one of
the three sectors, which should be the focus of efforts to resource efficiency of
resources and the principles of sustainable development [11]. It is worth noting that
certification systems such as Building Research Establishment Environmental
Assessment Methodology (BREEAM), Leadership in Energy and Environmental
Design (LEED), and Deutsche Gesellschaft fiir Nachhaltiges Bauen (DGNB) have
been applied not only in highly developed countries, but also expand on emerging
markets more active with each year [4, 5, 16]. The problem of developing in the
Ukrainian green building market is still understudied, both technically and
conceptually. Poland is the leader of green building developing in East Europe [15],
therefore their experience could be very useful for analyses and subsequent
implementation in Ukraine.

Purpose of Research

The objective of this study is to compare the way of green building developing in
Poland for adoption the best promising results in Ukraine according with modern
trends of construction industry. This involves next tasks:
¢ analyzing the way of green building developing in Poland;
o choosing the best results of Polish experience for adoption in Ukraine;
e reviewing the main modern trends of building for imagine the future of
construction industry.

Result of Research

The difference in the start time for the development of green building in Poland and
Ukraine is only three years. Polish Green Building Council (PLGBC), founded in
2008, intends to transform the design, construction and operations of buildings in the
entire country for the overall benefit of all residents as well as all participants of the
construction process [21]. The first green buildings were certified in 2010 with
British BREEAM and American LEED rating systems. Next certification system
which come to Polish market in 2015 was French HQE. It is interesting that Germany
standard DGNB which is very active in Europe made first certification in Poland
only in 2016. Also need to mention WELL Building Standard which entered to
Poland in 2017 (table 1).
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Ukrainian Green Building Council (UAGBC) was established in 2011 and World
Green Building Council (WorldGBC) assigned an initial status to the organization
as “Perspective” [25]. DGNB support the creation of UAGBC and first in Eastern
Europe green supermarket was received DGNB certificate in 2014 [5]. But first
green buildings in Ukraine became U.S. Embassy and office of company Shell both
certified under LEED in 2013. All U.S. federally-owned buildings have to be
certificated under LEED standard [16]. In that time no office center in Ukraine had
green certification, but according to Shell corporate policy it was obligatory to obtain
certification of office space. First offices center in Kyiv was certified under
BREEAM New Construction scheme in 2016 [3].

Table 1 — Comparison of green building developing initial stages
in Poland and Ukraine

Green building stages Poland | Ukraine
Green Building Council was established 2008 2011
First building with BREEAM certification 2010 2016
First building with LEED certification 2010 2013
First building with DGNB certification 2016 2014
First building with HQE certification 2015 --
First building with WELL certification 2017 --

Despite a more or less similar start, the further development of green building in
Ukraine and Poland has dramatic differences. For today the number of certified
buildings in Poland is more than 845 with 966 certificates [15] while there are less
than 10 objects in Ukraine together with unfinished real estate projects (Figs 1, 2).
While green building developing very slow in Ukraine, the sustainable positive
dynamic growth dynamics observed in Poland. Now Poland is the certification leader
in Central and Eastern Europe with 51% of certified facilities in are located here
[15]. For other Eastern European countries the number of certified buildings are
following: Czech Republic — 209, Romania — 202, Hungary — 163, Slovakia — 73,
Lithuania — 49, Bulgaria — 47, Serbia — 18, Latvia — 17, Estonia — 14, Croatia — 9,
Slovenia -3 [3, 5, 10, 15, 16, 23].

E HoE 3O m Ukraine
% . 0 OPoland
£ WELL ¢,
2 ]
£ DGNB 145
8 e L3
LEED | 146

3

BREEAM | | | | 4
0 100 200 300 400 500 600

Certified green projects
Fig. 1 — The comparison of number of certified green projects in Ukraine and Poland
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The number of certified green projects increased in Poland during 2016-2017 by
22%, 2017-2018 — 24%, 2018-2019 — 29% [20], and 2019-2020 — 30% [15] among
them BREEAM system share 78,3%. It happens that one certificate covers several
buildings in a complex, but also one building awarded several certificates. On average
almost 4 new projects were registered every week in Poland during March 2019 —
March 2020 [20]. For two years in a row, Polish projects receive the BREEAM
Awards as the best projects in Eastern and Central Europe [4]. Last year the BREEAM
Award for the M1 Krakow project in the Commercial In-Use category was given for
continuous improvement, based on sound management, and for using the evaluation
and certification system to improve performance [15]. What lesson Ukraine could take
from Poland experience for developing green building in our country?

All three certification systems DGNB, BREEAM and LEED were
internationalized with significant success in Poland. BREEAM share 76.8%
(649 certificated buildings) of total Polish green building market, other systems
account for significantly less: LEED — 20.1% (169), DGNB- 1.7% (14), WELL — 1%
(8), HQE —0.6% (5) [15]. BREEAM is the most popular certification scheme in Poland
and widespread in whole Europe [9]. The boasts dominant competitive position of this
green certification system is reflected both by number of certified buildings and
number of countries. The LEED system was established in the USA, but soon spread
not only America, but also in the European market. LEED certification program also
administers Green Business Certification Incorporation (GBCI), which certified the
WELL Building Standard [23]. Internationalization of DGNB certification system is
influenced by economic connections between Germany and other countries [9].
Noteworthy is the presence on the Polish construction market of the French system
HQE [14]. Diffusion of green innovations in Poland was fostered by government
support and progressive initiative from building organizations.

The comparison of numbers of green buildings by different sectors shows the
predominance of office centers, which share 61.4% (519 projects) of total
certification in Poland (Fig. 2). Green building in Polish office sector is already a

OFFICE | 61,4% 519 bm LOGISTICS/INDUSTRIAL | 16,7% 141 fm RETAIL | 14,4% 1228

LS {30
.'.:-.-_o-.. BREEAM 377
LEED 134 3 ALK

RESIDENTIAL | 5,1% 43 n HOTEL | 1,9% 16 s SCHOOL | 0,5% 40

......

LEED 8 LEED 2

Fig. 2 — The comparison of certificated green projects by different sectors in Poland [15]
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standard as evidenced by the fact that 76% of Polish total modern office spaces have
a green certification, and in Warsaw these figures reach 87% [15]. The BREEAM
system again has dominant position with certification 377 office buildings, yet
another measure of its competing ability and also connected to awareness of tenants.

The green certification in the commercial real estate sector is already standard in
Poland. A research based on a conjoint experiment shows the highest willingness to
pay for having BREEAM certified office space, and slightly lower propensity to pay
was observed for LEED certificate [2]. But LEED also holds a significant share (134
buildings) in the certification of Polish offices, and an interesting feature that all
Polish WELL projects (8 buildings) concentrate in this sector [15]. WELL is
grounded in a body of medical research that explores the connection between the
buildings and the health and wellness of its occupants. The WELL Building Standard
measuring, certifying, and monitoring features of the built environment that impact
human health and wellbeing, through air, water, nourishment, light, fitness, comfort,
and mind [23]. The lowest willingness in Poland to pay was estimated for DGNB
certificate [19]. The CSR (Corporate Social Responsibility) is reflected on a property
market in decisions to lease certified office space. Non-profit and government
organizations display higher propensity to rent office space in an green building,
guided by legal considerations [7]. Offices were actively certified from the very
beginning of green building development in Poland, so now growth rates is going
through relative saturation. Most numbers using BREEAM system, which share of
72% (6,087,100 m?) of green building certificated offices, less using LEED — 22.5%
(2,166,036 m?), and only 2.5% (209,800 m?) using WELL [15].

The last two years have been a real burst of green certification in the industrial
sector in Poland. The observation had demonstrated huge increase in the number of
certified storage facilities. In the period March 2019 - March 2020, as many as 55
such facilities were added, reaching the number of 141 projects. As of now its share
is 16.7% of total green building market in Poland with using BREEAM (108), LEED
(21) and DGNB (12) standards (Fig. 2). The logistics and industrial sector more and
more often decides to certify new investments. It is show as much as 70% increase
in the area of this type of objects during 2019, which is promising tendency for Polish
industry and could be perspective example for Ukraine [15].

Green certification of retail objects in Poland takes 14.4% (122 projects) with
usual predominance of BREEAM (116 buildings), 4 buildings for LEED and
2 projects certified by DGNB (Fig. 2). The first restaurant KFC in Krakow was
certified during last year in the multi-criteria evaluation system LEED New
Construction [15]. However, for investors more secure and liquid commercial
property types such as retail, expecting higher future yields. Ukrainian developer
need to think about such tendency.

Indicative is the development in Poland of certification of houses, which
worldwide are much less frequently certified than offices. Back in 2015 green-
certified residential buildings were only 2, in 2016 there were 5 houses, in 2017 — 9,
in 2018 — 28, and during last year 43 residential projects certificated in Poland
(Fig. 3). It is a pity that residential real estate takes only 5.1% in the Polish green
building market. But the growth trend looks promisingly composing 133% during
2019 [20] and an increase of 30% show in the last year [15].

The first residential investment in Poland was assessed in two systems last year.
The buildings La Melodie estate (Bouygues Immobilier Polska) obtained the
BREEAM certificate apart from the HQE certificate [15]. It is interesting that,
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despite the usual dominance of BREEAM (38 buildings), this is the only sector
where HQE (5 buildings) system appears (Fig. 2). From the very beginning, the
French HQE system has focused on housing construction in Poland due the special
requirements for aesthetics and comfort of buildings prescribed in their standards.
HQE Urban Planning and HQE Infrastructure currently integrate four main
assumptions of the HQE system: quality of life, respect for the environment,
economic efficiency and responsible management. In case of apartments typical
investor faced a trade-off between choosing relatively secure and liquid assets but at
the expense of lower rate of return. In Ukraine first residential project was certified
under BREAAM scheme in 2020.

2019 e
2018 | B 2=

2017 | 558 9

2016 | 5

2015 |f 2

Fig. 3 — The dynamics of housing green certification in Poland [15]

The proportion of hotel sector is 1.9% (16 projects) among Polish green buildings
with equal eight buildings of BREEAM and LEED certification (Fig. 2), moreover
LEED doubled the number of green projects in the hotel business compared to last
year [20]. The greatest new tendency is start to develop green certification for
schools in Poland. For the moment it is only 4 certified educational institutions with
0.5% of green building market (Fig. 2), but it means 200% increasing in educational
sector during 2018 [20].

The polarization of individual sectors with new dynamics of growth is more and
more clearly visible in Poland. The most vivid parameter that shows the development
of sustainable construction is the usable area of certified buildings, which has already
exceeded 17 million m? (Fig. 4). During this year there was an increase of over
3 million m? of certified space and in 2019 it was an increase by 2 million m? [15].

17 081 696 m?
20,8% 1,3% 1,3% 0,2% —
OFFICE RETAIL HOTEL LOGISTIC RESIDENTIAL SCHOOL
/INDUSTRIAL

Fig. 4 — Share of green building certified area by sectors in Poland [15]
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Although occupants may be willing to bear the higher costs associated with the
use of ecological solutions in the construction industry, the interest of the occupants
is not always consistent with the interests of the investor [2]. Developer seeks to
maximize profit at the expense of the cost of construction, while the buyer’s utility
depends on the characteristics of the building, which should include life-cycle costs.
Due to the asymmetry of information neither investor nor end user is able to assess
the architectural and construction project and control the actions of the developer
[9]. Both sides of the contract (investor / end user and developer respectively) have
conflicting interests. To conclude, because of the agency problem, under conditions
of asymmetric information in the property market, the end user is not able to observe
and supervise the design and construction phase of an investment project. Due to
asymmetric information developer is subject to moral hazard, and may be willing to
reduce the cost of construction at the expense of quality. Minimizing the cost of
construction can lead to inferior quality, and significant increase in operating costs
incurred by the potential occupants [9].

Discussion

The Polish experience proves that sustainable construction and certification of green
buildings are not a passing fad, but a confirmed direction of permanent changes in
the construction industry. The world over, evidence is growing that green buildings
bring multiple benefits. They provide some of the most effective means to achieving
a range of global goals, such as addressing climate change, creating sustainable and
thriving communities, and driving economic growth. There are at least four main
reasons to choose sustainable property. First are direct economic benefits resulting
from lower operating costs and lower energy consumption. Second are indirect
economic benefits drawn from improved image, increased work efficiency of staff,
lower staff turnover, and lower absenteeism due to sick building syndrome. Third
are risk avoidance, which in market conditions translates into the rate of functional
and moral deterioration of sustainable building, commercial character of a facility,
future changes of energy prices and future institutional and legal changes. The fourth
are ethical conduct related to CSR (Corporate Social Responsibility), responsible
property investing, and corporate culture [9]. Also it is necessary to mentioned about
privileges for “green investor” from Investment Banks such as EBRD or EIB.
Additionally all of these issues are strictly connected and coincident with
assumptions of GRI sustainability reporting. GRI helps businesses and governments
worldwide understand and communicate their impact on critical sustainability issues
such as climate change, human rights, governance and social well-being. This
enables real action to create social, environmental and economic benefits for
everyone. The GRI Sustainability Reporting Standards are developed with true
multi-stakeholder contributions and rooted in the public interest. The GRI
Sustainability Reporting Standards are developed with true multi-stakeholder
contributions and rooted in the public interest.

In Poland the growing interest in certification is visible not only among large
international developers, but also among local, smaller real estate investment
companies. The difference between large and small developers is that the large ones
most often decide on full certification, starting at the design stage, while the smaller
ones commission the so-called preliminary assessment report, which supports their
design decisions, or they decide to pre-certify themselves, without obtaining the final
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certificate. In both cases, the goal is to create a healthy and user-friendly building
with the least negative impact on the environment [15].

The certification of warehouse facilities has developed more and more dynamically
recently. Warehouses are a key element of the logistics chain, which today play an
increasingly important role in the success or failure of the organization. A warehouse
is a kind of an intermediary between various participants in the supply chain, thus
influencing its costs and service. In addition, in recent times, many organizations have
taken steps towards centralized manufacturing and warehouse facilities, seeking to
rationalize and manage their supply chain processes more efficiently. Consequently,
this has led to an increase in the number of larger warehouses controlling distribution
to a larger, more diverse customer base, in a larger region and therefore with more
complex internal logistics processes. These processes are managed and participated by
people for whom the quality of the environment and the place where they work is
becoming more and more important. Therefore, incorporating the principles of
sustainable construction into the design of warehouse and distribution centers is a win-
win. It reduces harmful effects on the environment, encourages safety and comfort of
work, while gaining the respect of customers and the community. And, which is very
important from a business point of view, it lowers operating costs, ultimately
improving the company's financial results [15].

Certified sustainable residential investment could include solutions such as
elevators with energy recovery technology, LED lighting controlled by sensors or a
rainwater recovery system for watering green areas. Moreover, thanks to the high
insulating power of the building envelope, heating costs can be reduced. It is
important to insulate the rooms with adequate sunlight, efficient ventilation and high
acoustic comfort. On the other hand, during the construction phase, procedures
should be implemented to protect biodiversity, raise environmental awareness of all
project participants, and take measures to reduce waste production and water
consumption. Such an approach will make sustainable construction a more and more
common standard in the residential segment [15].

The implementing sustainable solutions in the architectural design and
construction of built environment will yield positive effects throughout the building's
life cycle, especially at the stage of its operation. There is a change in the approach
to certifying buildings. While a few years ago thinking about a friendly building was
limited to ecological buildings and materials, today it focuses on people. Planning
by architects and investors of the green standard certification is becoming common,
and thus the role of friendly interior acoustics is growing. And this trend will
strengthen in the coming years due to the increasing noise pollution in cities. Most
of the benefits will be related to their users (occupants). Rent in sustainable property
could be higher according to modern preferences of tenants. The willingness-to-pay
(WTP) for more sustainable living/working space and superior is expected to lead to
lower maintenance costs, and lower necessity of costly refurbishment in future, and
as results in lower operating expenses [9]. Sustainable property is higher liquidity,
and shorter vacancy periods from investment perspective, and also less risk of losing
tenants. Rents will increase in future, thus owner’s income will grow due to
competiveness and green attraction. Most authors indicate lower operating expenses
and rent premiums in green buildings range from 5% [18], 12% [8], even up to 17%
[24]. Employees who can choose between employers are increasingly looking at
non-wage aspects. One is the approach to issues related to health and well-being,
largely based on the workplace. A rapid increase in interest in this subject has taken
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place in recent years, therefore it is important for the entire office market to gradually
standardize the solutions introduced, which will guarantee meeting the needs of
today's employees. Green certificates of office buildings are now standard in Poland.
It is often one of the basic criteria taken into account by tenants when searching for
the perfect space. The growing awareness of society means that the health and well-
being of future users should be taken into account when designing. The provision of
very good indoor air quality, infrastructure for cyclists, gyms, green common spaces
with the possibility of co-working, space for relaxing and eating meals, as well as
building applications, has become a necessity. Developers and designers must start
looking for innovative solutions to reduce the building's environmental impact. This
is achieved, among others, by integrated design taking into account the entire life
cycle of the building, passive design and the use of systems that optimize the demand
for electricity, water and other utilities.

Artificial intelligence is set to play a major part in construction with the exponential
growth in computing power and algorithm-based computer systems. Currently there
are 800 built environment software apps in development in the UK, which aim to
automate the development, design, and build process [4]. With the tech investment in
the built environment, the growth of artificial intelligence, it’s going to be possible to
automate the optimized design and construction for any given project. They will be
able to feed in planning policy, client requirements and automate the whole thing.
Construction firms could lose business to IT giants and must be ready for major
changes over the next three to five years. By the mid-2030s (in the next 20 years) 47%
of all jobs were at a high risk of automation, including a substantial share of
employment in construction occupations [6]. As noted Richard Steer, worldwide
chairman of consultant Gleeds, these technologies will affect the industry’s architects,
surveyors, engineers and project managers. This doesn’t mean, however, that anyone
expects that engineer, surveyor or architect roles will become redundant. But the thrust
of job roles could change, reducing time needed for the vital but often repetitive
calculations and other tasks that were once at the heart of professionals’ competencies.
Despite all this, few envisage wholesale change in construction overnight. Barriers
include the sector’s relatively poor research and development and investment levels,
the fragmented nature of the industry and question marks over the regulation and use
of the data many envisage powering this digital revolution. Amazon, which is now the
largest real estate developer in the world through its data centers and distribution hubs,
is hoarding built environment data [26].

Resource Requirements of Future Urbanization calls for a new strategy to meet
the needs of 21st-century urbanization. The report Sustainable Urban Infrastructure
Transitions was produced by UN Environment says that collaborative governance,
at all levels, and long-range planning will be needed to transform the cities [11]. The
importance of sustainable development principles in construction industry and
property market practices are increasing across the world [22]. For Ukraine the key
factors are emergence and development of organizations that promote sustainability
in real estate, and growing environmental awareness and adoption of Corporate
Social Responsibility guidelines by major building companies. We have a once-in-
a-lifetime opportunity to shift this expected urbanization on to a more
environmentally sustainable and socially just path. Decisions made today on
urbanization and land-use models, as well as on critical infrastructure, will determine
whether our investments are future-proof, or whether they lock us on to an
unsustainable path [25].
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Conclusions

Ukraine started developing green building in 2011 and Poland begins in 2008, but
despite on little chronologic distance, modern situation in construction sector of each
country has dramatic differences. For today Poland is the leader of Eastern Europe
green building with 845 certified objects and three new projects are registering every
week, while less than 10 certificated green buildings present in all Ukraine.

BREEAM is the most popular green building certification system in Europe and
share 76.8% of total green building market in Poland, but also LEED takes
significant shares in education and hotel business, all HQE projects relate to housing,
and DGNB appear in retail.

The unchanging industry leader in Poland is the office real estate sector with an
almost 62% share and decrease of 3% compared to last year. High activity in green
certification of industrial and logistic buildings was noted with increased by 64%
compared to the previous year. The greatest new tendency is start to develop green
certification for schools in Poland. It is could be good example for Ukraine, as well
as growing green certification of industrial buildings and residential real estate.

Artificial intelligence is set to play a major part in construction and it’s going to
optimize for any building project, but the most these technologies will affect the
industry’s architects, surveyors, engineers and project managers.

Evidence is growing that green buildings bring multiple benefits and driving
economic growth around the world. For Ukraine the key factors are promote
sustainability in major building companies, create a favorable investment climate,
and enlist government support to developing green building.
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T.I. KpuBoma3, 0. XmeneBcbka, T.JO. Kanamyk
HNEPCINEKTUBU PO3BUTKY 3EJEHOIO BYJIIBHUIITBA B YKPAIHI HA
MPUKJIAAI ITOJIBIII

AHoTamnis. B nocmikeHH] MpoaHaTi3oBaHO TSHCHIIIT B CEKTOPI 3€JIEHOTO Oy IiBHUIITBA
B Ykpaini ta [Tosemii. B Ykpaini po3Butok 3eneHoro OyaiBHuiTBa posnodascs y 2011 p.,
a 'y Ionbmi — B 2008 p., ane, He3BaXKAIOUHM HA HEBEJMKY XPOHOJIOTTYHY PI3HHUIIO, CydacHa
CUTYyaIlisl B OyAiBeIbHOMY CEKTOPI IUX KPaiH KapIuHAJIbHO Biapi3HseThCs. Ha choroaHimHii
nenb [lonpa € migepom 3eneHoro OyniBHunTBa y CxinHiil €Bpori 3 845 ceprudikoBaHnMU
00’€KTaMu, 0 TOTO X IIOTHXKHS PEECTPYETHCS M0 YOTHPHU HOBHX HMPOEKTHU, TOAIL SIK y BCIi
Vxpaini menme 10 ceprudikoBanux 3eneHux Oyaisens. BREEAM e maifmomymspHimoro
cucreMoro ceprudikamii 3eneHux OyziBens y €Bpomi Ta 3aiimae 76,8% BCHOTO pUHKY
3eneHoro OyaiBHuuTBa y Ilombmii, anme Takok LEED 3ailiMae 3HayHy m0JII0 B OCBITHIX
OyniBimsax Ta rorenbHOMy Oi3Heci, Bci mpoektn HQE ctocytorsest sxutina, a DGNB
NIPOSIBIISIETHCS Yy PO3ApiOHii TopriBmi. HaWOinbII MepCHeKTHBHOIO CTIHKOIO TEHAEHIIEO Y
IMonpmi € 30iMBIIEHHS KUIBKOCTI NPOEKTIB 3ejeHoro OyIiBHMITBA B OCBITHBOMY,
JIOTICTUYHOMY Ta TPOMHCIOBOMY cekropax. lle Moke OyTH TrapHUM HOPHUKIAJAOM JUIs

ISSN: 2411-4049. Exomoriuna Ge3reka Ta mpupogokopuctyBants, Ne 4 (36), 2020


http://dx.doi.org/10.32347/2411-4049.2019.1.5-15
http://dx.doi.org/10.32347/2411-4049.2018.3.40-48
https://plgbc.org.pl/polish-certified-green-buildings-in-numbers-2019-analysis-eng/

VYkpainu, Tak caMo SK i 3pocTaroya KiIbKICTh 3eJeHuX cepTH(IKaTiB cepes] IPOMUCIOBUX
OyniBesib Ta y JKUTJIOBIl HepyxomocTi. Bee Oinbplie cBigdeHb TOTO, WO 3eieHi OyniBii
HA/IAI0Th YWCIICHHI BUTOOW Ta CIPHUSIIOTh €KOHOMIYHOMY PO3BHUTKY y BChbOMY CBiTi. s
VYKpaiHU KIIOYOBHMH (PaKTOpaMH € IpONaryBaHHS CTaJOTrO PO3BUTKY Cepell BEIHKUX
OyZmiBeTbHUX KOMIMAHii, CTBOPEHHS CIPHUATIMBOTO iHBECTHLIHHOTO KIIMaTy Ta 3aydCHHS
JepKaBHOT MATPUMKH IO PO3BHUTKY 3€JICHOTO OyIiBHUIITBA.

KiaouoBi caoBa: 3emeHe OyniBHHUTBO; cepTH(dikamiiHi pPEUTHHIOBI CHCTEMH;
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ANALYSIS OF HEAVY METAL MIGRATION IN VEGETABLE
AGRICULTURAL WASTE

Abstract. One of the most important tasks facing Ukraine is to maximize the use of
its own renewable energy resources, including the use of agricultural waste (stems,
straw, sunflower husks, bonfires, etc.) to obtain energy sources such as fuel
briquettes and pellets. The urgency of complete utilization of agricultural waste
depends on the content of heavy metals in the ash formed during the combustion of
fuel briquettes made from agricultural waste. The entry of heavy metals from the
soil into plants today is a serious environmental problem, as a result of which human
and animal food, as well as agricultural waste are contaminated with heavy metals.
After making briquettes or pellets, they can be used as fuel in various installations.
When briquettes or pellets is burning made from agricultural waste, ash is formed,
which can be used as an additive to organic fertilizers, while heavy metals at high
temperatures can form oxides and then salts, which are less susceptible to migration
into plants. The analysis of migration of heavy metals from soil to plants is carried
out. The possibility of using vegetable waste to obtain fuel briquettes and pellets is
considered. The comparison of the content of heavy metals in the plant with the
maximum permissible concentration was checked. The content of harmful
substances in the ash was determined after their use. The scheme of technological
sequence of production of briquettes and pellets from vegetable waste is presented.
The possibility of using pellet ash and briquettes as additives to organic fertilizers
is analyzed. In general, the processing of vegetable waste into fuel briquettes and
pellets is a very effective environmental solution that allows the maximum use of
agricultural waste as a renewable energy resource, as well as to bind heavy metals
and prevent their further migration.

Keywords: heavy metals; migration, vegetable waste; fuel briquettes, fuel pellets
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ILT". Kupienko, T.O. Kiouko, I.€. Xomenko, I''M. lypHeBuy

Hamionaneuuit  aepokocmiunmid  yHiBepcureT iM. M.E. JKykoBcbkoro «XapKiBCHKHUMA
aBiamiifHAH IHCTUTYT», M. XapKiB, YKpaiHa

JOCJIIIKEHHS MITPALIIT BAXKKUX METAJIIB
Y POCJIMHHUX BIIXOJAX CIJIBCBKOI'O I'OCIIOJAPCTBA

Anomauin. OOne 3 HaUBANCIUBIUUX 3A680AHb, AKI cmosmb neped YKpaiHoro,
noasA2d€ 8 MAKCUMATLHOMY SUKOPUCMAHHI 61ACHUX BIOHOBNIIOBAHUX eHepeemMUYHUX
pecypcis, 30Kkpema UKOPUCMAHHI 8i0X00i8 CilbCbKo2o 2ocnodapcmea (cmebna,
conoMa, TYWINUHHA COHAWHUKY, KOCMpUYs ma iH.) O 8USOMOBIeHH NATUBHUX
bpuxemie ma nenem. Axmyanvuicms noeHoi ymunizayii 6i0X00i6 CiLIbCbKO2O
2ocnooapemea  3anedxcums IO 6MICMY  6AJICKUX Memdalie 6 Noneui, wo
VMBOPIOEMbCA NPU CNANIOBAHHI NATUGHUX OPUKEmis, 6USOMOBIEHUX 3 6i0X00I8
cinbebkoeo 2cocnodapemesa. Haoxoooicenns 8ajickux memanie 3 ipyHmy 8 poCiuHu Ha
CbO2OOHIWIHITL O€Hb € Ceplio3HOI0 EeKONO2IMHOI0 NPOOIeMOoIo, GHACHIOOK SKOI
npoOOYKmMuU XapuyeauHs JIOOUHU MAa MEAPUH, a MAaKoNC BI0X00U CLIbCbKO2O
eocnooapemea  3a0pyoHIoombcs  eadckumu  memanamu. Ilicis 8ueomoenents
bpuxemie abo nenem ix 8 NOOATLULOMY MONACHA BUKOPUCMOBYBAMIU K NAIUBO 8
pisnux ycmanoexax. Ilpu cnanmosauni Opuxkemie abo nenem, USOMOGIEHUX i3
8I0X00i8  CIIbCLKO20 ~ 20CNO0APCMBA,  VMBOPIOEMbCA — NONLL, WO  Modce
BUKOPUCIOBYBAMUCH 8 AKOCMI 000ABKU 00 OP2aHIYHUX 000pU8, NPU YbOMY BANCKI
Memanu npu 8UCOKUX MeMRepamypax Mod#Cyms Ymeopiosamu OKUCIU, d NOMiM i
coni, sAKi MeHwie niodaiomuvcs micpayii 6 pocaunu. Ilposedeno awnaniz micpayii
BAJNCKUX Memanie 3 IpyHmy & pocaunu. Posznanymo moowcnusicme sukopucmats
POCTUHHUX 6i0X00i8 Ol OMPUMAHHS NAUeHUXx opuxemie ma nenem. llepegipeno
BIONOGIOHICMb 6MICY BAJICKUX MEMANi8 y POCIUHI 3 SPAHUYHO OONYCIUMOIO
KOHYyenmpayiero. Busnaueno emicm WKIOAUGUX peyoGuH Y 3070, nicaa ix
suxkopucmanus.  IlpeOcmagneno  cxemy — mexHONO2IYHOI  NOCAIOOBHOCHI
8UpPOOHUYMEA OpuKemie ma nerem 3 pPOCIUHHUX 6i0x00i8. [Ipoananizosano
MOCIUBICMb BUKOPUCTNAHHS NONeNy nelem ma Opuxkemié 6 sikocmi 000asoK 00
opeaniunux 0obpus. B yinomy nepepobdxa pocaunnux 6i0xooie 6 nanusHi Opuxemu
ma nenemu € O00CUMb eQeKMUBHUM eKONOSIYHUM DIWEeHHAM, Wo O0d€ 3MOo2y
MAKCUMATILHO BUKOPUCMAMU 8I0X00U CLTbCbKO2O 20CHO0APCMEA K 8i0HOGNI08AHUL
eHepeemuyHull pecypc, a Mmakodxdc 38'A3amu 8ajxcki memanu ma 3anodiemu ix
nooanvuliu Miepayii.

Knrouoei cnoea: sasicki memanu, miepayis, pociunHi 6i0xo0u, naiugHi opuxemu,
NAanueHi nenemu

Beryn

OnHe 3 HalBaXJIUBIIINX 3aBIaHb, SKi CTOATH IepeA YKpaiHO, MOJSrae B
MaKCHMaJIbHOMY BUKOPHCTaHHI BIACHUX BiJIHOBIIIOBAaHUX €HEPTETHYHHUX PECYypPCiB,
30KpeMa BUKOPUCTAHHI BIJXONIB CLIBCHKOTO rocrnojgapctsa (crebia, colioma,
JYLINAHHS COHALTHUKY, KOCTPUIL Ta iH.) U1l BUTOTOBJICHHS TAJTMBHUX OPUKETIB Ta
neseT. 3a «HarioHaisHUM IJIaHOM i 3 BiAHOBIIOBAHOT €HEPrEeTUKU Ha MEPiof 10
2020 poky», Posnopsyikertsm KMY Bix 01.10.2014 Ne 902-p, crio>KuBaHHS €HEPTii,
BHUPOOJICHOT 3 BiTHOBJIIOBAHUX [DKEPEII, MA€E CTAHOBUTH 8,59 MJIH T.H.€., 110 CKIIaJIe
11% Big cykynmHOro KiHIEBOTO CIOXXKHBaHHA €Hepropecypcy. BimHoBmoBaHi
mxepena eneprii (BJIE) Bimirparots moMitHy poiib B ekoHoMIII Ykpainu. CTaHoM Ha
KiHenp mepmoro miBpivus 2019 p. BCTaHOBIEHAa TOTYXHICTh 00'€KTiB
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BIIHOBJTIOBaHUX JKepen eHeprii gocsmia 3634,4 MBrt, y Tomy uncni CEC — 2640,4
MBT (consuni enekrpoctaniii), BEC — 776,6 MBT (BiTpoBi enekTpocTaHIIii),
yCTaHOBOK Ha Oiomaci — 51,3 MBT, Giorasi — 66,4 MBT.

OcHOBHA YacTHHA

Juig omiHKM cTymneHs 3a0pyIHEHHS BiIOBITHO M0 Kiacu(ikallii XIMIYHUX pEeIOBUH
JUTSE KOHTPOJIIO TPYHTIB B35TO BaXKKi METAIIM yCiX TPboX KiaciB HeOesmekw: | kmac —
nyxe Heoesneuni (Cd, Pb, Zn), II knac — momipHo HebOe3neuni (Cr, Ni, Cu, Co),
I xmac — mano Hebesneuni — (Mn, Fe). @opmu mirpanii BaykKKHX MeTalliB B IpyHTaX
BUBYCHI HeIOCTaTHBO. llepeBakHa YacTka OPHMX 3eMeNb KpaiHM MEBHOIO MipOIo
3a0py/AHEH] Ba)KKMMHU MeTalnaMu, OCHOBHUMU 3 sikux € Ni, Zn, Cd, Pb, Hg i Cu.

B mporeci pocTy i po3BUTKY XiMiUHI €JIEMEHTH HAKOMHUYYIOTHCS B POCIHMHAX 1
oprafi3mMax. bionoriuHa akyMmymsiisi CHprse BWIYYEHHIO XIMIYHHX €JIEMEHTIB
pOCIMHAMHM Ta OpTaHi3MaMH 3 IPYHTY, TPHUBAJICTh SKOTO BiATIOBITa€ TPHUBAIOCTI
XKHUTTS OpraHizMy. MikpoeneMeHTH MOTPAIUISIOTh A0 IPYHTY Pa3oM 3 JOOPHBOM, a
TaKOX dYepe3 AaHTPOIOTEHHI 3a0pyJHEHHS BiJ TPOMIECIOBHX ITiJIPHEMCTB Ta
aBTOTpaHCIIOPTHUX BUKuAIB. CydyacHa arpoTrexHika mepemdadae IMIUPOKE
BUKOPDHCTaHHA MiHepanbHUX A00puB. OOHMUMH 13 HAWMOIIMPEHIIINX BHUIIB
MiHepanbHUX 100puB € pochopHo-KaniiiHi JoOpuBa [4]. Bei kauniitai nobpusa 1oope
PO3UMHSIOTECS Y BoAi. [Ipy BHECEHHI B IPYHT BOHH JYy’K€ IIBHAKO PO3UMHSIOTHCS
3aBISIKM TPyHTOBiM Bono3i. Kamili CHoXKuBaeThCsl TPYHTOBUMH KOJNOiAaMu, IO
3MEHIIy€ HOTO PyXOMiCTh, OMHAK BiH 3QJIMINAETHCS JOCSHKHUM JUISL YKUBICHHS
pocnuH. BHacmimok Takoi ¢ikcariii Kajito HOro AOCTYIHICTh Ui POCIVWH 3HAYHO
3HIKYETHCS, a IHOJI BiH CTa€ 30BCIM HETOCTYITHUM.

[Iponiecu BHCylIyBaHHSI Ta 3BOJOKEHHS TPYHTY 3HAYHO MOCHIIOIOTH MPOLEC
¢ikcanii kamiro. B Tabmuii 1 HaBemeHO NPUKIAAH KYIBTYP, SKi ITiPKUBIHOIOThH
KallifHUME TOOpUBaMH, Ta €(QeKTH BIUIMBY KaliF0 Ha IX pICT, PO3BHTOK Ta
ypoXxanHicTb [4].

Tabmums 1 — KynbTypw, ki MipKUBIIOIOTH KATIHHUIMHA T0OpUBaMHU

Kynsrypa Brums xanito
Pimax HanexxuTh 10 KamiemroOHuUX pocnuH. Kamiid migBuilye cTidKicTh
Pimak pimnaky 10 BHISTAHHS, ypasKeHHS XBOPOOaMu, 3UMOCTIHKICTb, 301IbIITy€e

KIJIbKICTh HaCiHHS B pocyiuHi 1 Macy 1000 HaciHuH.

Kaniii Oepe yd4acTh y ByINIEeBOIHOMY OOMiHI, TPaHCIIOPTI BOJM Ta
CoHsilIHUK | Oe3rocepeiHiii OBOAHEHOCT] KIIITHH. TakoxkK MiBHUIIYE TOCYXOCTIHKICTh
COHSIIIIHKKY, JIOTIOMarae yTpuMarH BOJIOTY i 3MEHIIYE 1 BUIApOBYBaHHSI.
Jlo moyaTKy LBITIHHS COsl 3aCBOIOE Kalliio B 1,5 pa3a Oiiblie, Hixk a30Ty, i
Cos B 1,8 pasa Giunbiie, Hixk Gochopy. OnHaK HAWOIIBIIIE IIBOTO SIIEMEHTY COs
CIIOKMBAE B 1epion popMyBaHHs 000iB Ta HAIMBAHHS 3€pHA.
B 3B’s3Ky 3 HAKOITMUYBAaHHSAM 3HAYHOI KiJIbKOCTI BYIJIEBOJIB, IIyKPOBHH
IlykpoBuii | Oypsk morpeOye BennKoi KiNBKOCTI Kallilo. BupomryBaHHS ITyKpOBOTO
OypsiK OypsIKy 3 JOCTAaTHIM BHECEHHSIM KaJiHHUX JIOOpPUB TaKoXK 3abe3redye
CTIWKICTh POCIIMH J0 3aXBOPIOBAHb.

3aBIsSKY Kallil0 BYTJICBOAM 13 BET€TAaTUBHUX OPTaHIB MIIEHUIN IMEPEMIIlyIOThCS
JI0 KOJjoca, M0 MPHU3BOAMTEH JIO SKICHOTO HAJNMBaHHS 3€pPHA, B PE3yJbTari 4oro
MiBHIYETHCS BEJIMYMHA, HATTOBHEHICTh 3epHA KJIITKOBUHOIO Ta BMIcCT Oinky. Kamiit
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TaKO)XK Ma€ TIO3UTUBHUH BIUIMB Ha KyKypym3y. JloOpa 3abe3neueHicTh IPpyHTY KaTieM
cnpusie €PEKTUBHOMY BHKOPHUCTAHHIO BOJIOTH, IiJBHUIIYE CTIHKICTh O TMOCYXH,
MOKpAIllye 3acBOEHHS POCIMHOIO a30Ty. be3 kamito pociuHa He B 3MO3i
MIEPETBOPIOBATH aMiaK, B Pe3yJbTaTi aMiak HaKOIMMYY€ETHCS B POCIHHI, IO YHHUTH
ToKcWYHUH BB Ha Hel [4]. JedinmuT 1poro eneMeHTy Ha MOYATKOBUX e€Tamax
PO3BUTKY MPHU3BOIUTH IO 3YNMUHKU MOJUTY KIITHH Ta 301IbIIEHHS BEreTaTHMBHOI
macu. Kamiii MakcMManbHO 3aCBOIOETBCA B TEpIOA IHTEHCHBHOTO POCTY Ta
HApOCTAHHS BETeTaTHBHOI MaCH.

docdopHi MiHepaIbHi 100prUBa HEOOXiJHI TEPIL 3a BCE ATl PO3BUTKY KOPEHEBOL
cucreMu pociuH. KpiM 1poro, 1aHMid eleMeHT PeryJiroe iXHE JUXaHHS 1 HAlIOBHIOE
pocnuHHMIA  opraHi3M  eHepriero. HaiOimeme  ¢ochopy wmictutecs B
PENPOOYKTUBHUX OpraHax pOCIvH (3epHO), SIKi BAHOCATHCS 3 MOJISI.

Mirpaunist BAa’)KKUX MeTaJIiB

PyxnuBicTh BaXKKMX METANIB B IPYHTI 1 IX HAXOI)KEHHSI B POCIIMHU YK€ MiHJIUBI 1
3aJekath BiJ 0araTboX (pakTopiB: BUAY KyJIbTYpPH, IPYHTOBUX i KIIIMAaTHYHUX YMOB.

AKTYyaJbHICT TIOBHOI YTHITI3aIlii BIIXO/IB CITBCHKOTO TOCHOJAPCTBA 3AICKHUTH
BiJl BMICTy Ba)XKKMX METaliB B TIOMNENi, NpW CHaJIOBaHHI MAIWBHUX OpPUKETIB,
BUT'OTOBJICHUX 3 BIIXOJIIB CIIbCHKOT'O TOCIIOAAPCTRA.

KonnenTpariiss BaXXKNX MeTalliB 3aJIe)KUTh BiJ BiKy pOCIWH. Baxkki meranm
MOKYTh HAJXOJIUTH B POCIMHU HEKOPEHEBHM IIJSIXOM, HANPUKJIIA, 3 MOBITPSHUX
MOTOKIB, a/pKe Ha MPaKTUI IIMPOKO 3aCTOCOBYIOTHCS ONPHUCKYBAaHHS POCIUH
MikpoeneMeHTaMd. [lormmHEHI TUCTAM MeTanu MOXXYTh NEPEHOCHTHCH 1 B 1HIII
POCIIMHHI TKaHWHH, 30KpeMa B KOPIHHS, 1€ MOXYTh 3HAXOAUTHCS TPUBAIHH 4ac y
¢dopwmi 3amacy [5].

OCHOBHHMH JIKEpelaMi aHTPOIIOTEHHOTO HaJXOJKEHHS BaKKHUX METalliB B
MIPUPOIHE CEPEIOBUIIIE € MiAIMPUEMCTBA TPOMHUCIIOBOCTI: TEIIOBI €IeKTPOCTaHII1,
MeTamypriiiHi 3aBojix 1 TpaHCnopT. TeXHONOTiYHI MPOLECH MiAIPUEMCTB YOPHOT 1
KOJIbOPOBOT METaNyprii He 3a0e3NedeHi HaiHHUMK 3ac00aMU OYHIIICHHS T'a30BUX
BUKHJIIB, 1[0 TPH3BOJUTH O CHIIBHOTO 3a0pyIHEHHsS aTMOC(epH HABKOJO IHX
mignpuemMctB. OcobmuBe Micle cepell 3a0pyAHIOBadiB 3aiiMalOTh BaXKKI METaIIH,
taki sk Zn, Cu, Co ta Ni.

SIkmo Hemaneko Bix Mo, e OyayTh 30MpaTH CUPOBHHY JUIS BHTOTOBJICHHS
NaJMBHUX OpHKETIB Ta TeneT, Oyae 3HAXOAWTHCS IIJIPHEMCTBO KOJIHOPOBOL
MeTanyprii, BAPOOHHIITBO IEPraMeHTHOTO marepy ado MiHepanbHUX ¢ap0, To
MnepepaxoBaHi BHIIE METAIH MOXYTh MOTPAIUIATH B TIPYHT 4Yepe3 BHKHIH
HiANPUEMCTB y TOBITPS, a MOTIM pa3oM 3 JIOLIEM OCICTH Ha IPyHT. 3a0pynHeHa
aTMocdepa B [[bOMY BHUIAJKY € TOJIOBHUM JHKEPEIIOM HAKOTTMYEHHS BAXKKHX METAIB
B IPYHTI 1 pOCIHHAaX.

Ha ocHoBi nanux (Tabmn. 2) [HCTHTYTY CiTbCHKOTO TOCIIOAAPCTBA CTETIOBOI 30HH
HAAH VYkpainu npoaHai3oBaHO BMICT MIKpOEJIEMEHTIB B MOOIUHINA MpomyKii
CLIBCBKOTOCTIOAAPCHKHX KYJIBTYP.

Ha ocnosi ganux TOB «CBHII InTenexT cepsicy (Tadn. 3) mpoaHaiizoBaHO Ta
noOyJ0BaHO JiarpaMy BMICTY BaKKUX METaliB B CyXiil pedoBHHI KyKypy.I3H,
BUPOIIIEHOI Ha arpoyriijsix mo0iau3y MPOMUCIOBOTO MailaHUMKa, Y TIOPIBHSHHI 3
r'’aK.
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Ta6murst 2 — Bmict MikpoeIeMeHTIB B MOOIYHIN MPOITyKITii
CLIBCBKOTOCTIONAPCHKUX KYIBTYP (MI/KT)

Kynerypa Zn Cu Co Ni
IMmernIs 2,28 0,93 0,35 1,02
o3uMa 0,65-6,72 | 0,15-326 0,14-0,68 | 0,30-2,82
o ) 517 161 0,65 1,42
AMIHESPHE ) 197210,0 0,30-5,55 017-156 | 0,50-3,93
. 12,4 352 0,79 146
yIpyEa 369-36,5 | 1.02-106 | 030-166 | 0,64-3,88
13,2 512 1,45 2,63
COHSALIHUK

5,29-23,6 2,22-16,7 0,47-3,22 0,55-5,51

Yucenvnux — cepeomi 3Ha4enHsa, 3HAMEHHUK — KOTUBAHHA 8Micny (Min-max).

Tabmunst 3 — BMicT XiMIYHUX €JIEMEHTIB Y CyXili peuOBHHI KYKypYI3H (MI/KT)

5 Trn npoGu Basxki metanu

= Cd Cu Zn Pb

E[ KayaHd 0,206 1,62 5,15 0,258
JIHCTS 0,715 451 45,05 8,582

ITpoanamizoBani gaui (puc. 1 Ta 2) MOKa3yoTh, 0 PiBEHb BMICTY CBHHIIIO B
JUCTI KyKYPY/I3U 3HAYHO OUTBIIHMA, Hi’K TPAHUYHO JOITyCTUMa KOHIICHTPAIIisl, TOMY
noTpiOHO MiHIMI3yBaTH BUKOPUCTAHHS 3€JICHOT MacH.

50
45
40
35
30
25
20
15
10

o _ 0L

Zn Cu Cd Pb

0

B BMicT eneMeHTiB y cyxii
PeYOBMHI POCAUH, MI/Kr

mIraK 50 10 0,1 0,5

45,05 4,51 0,715 8,582

Puc. 1 — Jliarpama BMICTy Ba)KKHX METaJIB B JIUCTI KYKypyI3H
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Zn Cu Cd Pb
H BmicT enemeHTIiB v CyXil
PEYOBMHI POCAMH, MT/KI

rOK 50 10 0,1 0,5

5,15 1,62 0,206 0,258

Puc. 2 — Jliarpama BMiCTY Ba)KKHX METaJIiB B Ka4aHaX KyKypyI3u

JInst BUTOTOBIICHHS TENeT Ta OPHUKETIB IIUPOKO BHKOPHCTOBYIOTHCS POCIIHMHHI
pewtku. Bechb mporiec BUpOOHHIITBA YMOBHO MOYKHA PO3AUIUTH Ha KiJIbKA CTAIiB.
Binbi geTanbHO TEXHOJOTIYHY MOCIIIOBHICTh BUTOTOBJICHHS OPUKETIB Ta MeJIeT 3
POCIMHHMX BiIXOIiB 300paskeHo Ha puc. 3 [1].

Pocrmmm Eiuxoﬂn* CEIIa0YEaHHA *Honcpe,um monpiOHEHHA
Cyirmes ‘Dcramtme nonpibHeHH:A *C EMapVE a}m<__ :
KDI-I,I[IILﬁDH}-‘BaI—H—LH*HPEC}’EEHHH‘DXDJID,H}EEHHH neneT
Pacyeanna ‘loa}’samm HA Eﬁrax‘ﬂpncﬁoﬁalm ne.ner¢

__> CEIamvEaHHA TOTOEOL MpOTVEIN * CHamos aHuq

Puc. 3 — Cxema BUpOOHUIITBA MATUBHUX TIEJIET 3 BiIXO/IIB CLIIBCHKOTO FOCHOJApCTBA

[onpioHenusi, abo QpakuifiHuit CckiIag BIAXOAIB IS IMPECYBaHHs, Mae
CTaHOBUTH BiJl OIHOTO 10 TPbOX MiJiMeTpiB. s BUCylIyBaHHS MOIpiOHEHOT
CUPOBUHHM E€KOHOMIYHO JIOI[UILHO BHUKOPUCTOBYBaTH BaKyyMHI TIPUCTPOI.
Bororicte cupoBUHM [JIS MaJIWBHOTO OpHIKeTy MOBMHHA cTaHOBUTH 10—12%.
[Ipouec npecyBaHHS HEOOXiTHO MPOBOIUTH Ha CIellialbHOMY 00NaHaHHI [3], 3a
nBocTafiiiHo cxemoro. [lepma craaist BinOyBaeTbcs Ha HEBEIMKUX LIBHIKOCTAX
BUKOHAaBYMX MexaHi3miB o 1 w/c. Tlpu mpomy BifOyBaeThCs YINITbHEHHS
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MIPECyBaIBHOI CYMIIII 332 paxXyHOK ITyCTOT MK YaCTOYKAaMH 1 9aCTKOBOI HedopMarrii
camMux 4yacToyok. Ha mii ctamii Moke BUHUKHYTH MIDXMOJCKYISIPHE 3UCIUICHHS.
Hpyra cranis — imnynbcHe ctuckaHHs. Ha wid cramii BigOyBaeTbest mepexin
NpyXHUX JaedopMamniii B IIACTHUYHI, BHACTIZOK YOTO CTPyKTypa OpHKeTy
BUPIBHIOETHCS, BIAMIIAETHCS TPUPOAHUN JITHIH 1 JEeIKi CMOJH, Kl
MOJIIMEPU3YIOThCSL BeepenuHi 1 Ha moBepxHi Opukery. BHaciimox mBHIKOTO
CTUCKAaHHS BHAUIAETHCA TEIUIO, SIKe CHPHsE ToJiMepw3aliii JrHiHy 1 CMOI.
JBocramiitnuii cmoci® omepKaHHS IMaJIWBHUX OpHKETIB Mae psa TepeBar:
3MEHIIICHHS EHEPreTUYHUX BUTPAT; HE BHKOPUCTOBYIOTHCSA B SDKy4l XiMiuHi
no0aBkH; OpHKETH MAalOTh BHUCOKY wWIinbHiCTH 1,1-1,4 T/Ky0. M; TEmIoTBOpHY
3MaTHICTH 10 4,4 KKaJl/KT; 3aJIMIIOK Toteny He nepesuirye 3% [1].

Crnix 3a3HauWTH, IO MPH CYLIIHHI NOJAPIOHEHOTO Marepiany BayKKi MeTalH
3aJMIIalOTbCss B cupoBuHI. [licas BuroroBneHHs OpukeTiB abo mener ix
BIANPABIIAIOTH HAa CKIIAJ, JI€ B IIOJAIBIIOMY MOXKYTh BUKOPHUCTOBYBATH SIK TTAJIMBO B
pisHEX yctaHoBkax. Ilpm cnamoBanHi OpukeTiB abo IeneT, BUTOTOBIEHHUX i3
BIIXOMIB  CUILCBKOTO  TOCHOJAPCTBA,  YTBOPIOETHCS  30ja, SAKa  MOXKE
BHKOPHCTOBYBATHCH B AKOCTI JTOOABKH 10 OPTaHIYHHUX JOOPHWB, TIPU IIbOMY BaXKKi
METaJId TIPH BUCOKUX TeMIIepaTypax MOXKYTh YTBOPIOBATH OKHCIIH, a TOTIM 1 COIi,
SIKI MEHIIIE TiIIAF0THCS MIrpallii B POCIIMHY.

Byrneup, kuceHb, BOAEHb 1 a30T HA3WBAIOTh OPraHOIEHHHMH €JIEMEHTaMH,
OCKUITBKH 3 HUX CKJIQJAI0ThCSI OPTraHidHi peYOBUHHU, SKi GPopMyroTh Oim3bko 95%
MacH CyXoi peYOBHHH POCIHH. BOHM HaIXoAATh B POCIMHU MEPEBAKHO Y BHIIISAL
CO2, Oz i H20. Pemta 5% cTaHOBIATH 30JbHI €MEMEHTH (3aJUINAIOTHCS MiCIHS
CHIAITIOBaHHS POCIIMH — Kallil, KalbIlii, MarHii, gocdop).

OmHak oKpeMi TKAaHHHHM 1 OPTaHH iICTOTHO BiAPI3HAIOTHCS 3a BMICTOM 301H. Tak,
3epHO MICTHTh 3% 307H BiJl MacH Cyxoi pedoBuHH, JucTs — 10—15%, Tpas'sHuCTi
crebna i kopiHHs — 4—5%. 3aranpHa KiUIbKICTh XIMIYHUX €JIEMEHTIB, 3aJIy4eHUX Y
OionoriyHni KOM000IT, 1 IX CIIBBIIHOIIEHHS 0araTo B YOMY 3aJie)KaTh BiJ TPyIH
opraHi3MmiB (pOCIHMHU, TBapWHH, JIOJUHA). XIMIYHWUH CKIIaJ XHBHX OpTraHi3MiB
BHU3HAYa€ XapakTep 0OMiHY PEYOBHMH MiXK OpraHi3MoM i cepenoBuiieM. OauH i Toi
K€ XIMIYHHIA eJIeMEHT Pi3HI POCIMHH YTUII3YIOTh B PI3HUX KUTBKOCTSX (TaduI. 3).

Tabmurs 3 — [Tpubnu3HMiA BMICT ASIKHX SJIEMEHTIB B 30J11 pOCiuH, %

KynbsTypa [Mpoykuist P20s K20 Ca0 MgO
S — 3epHO 48 30 3 12
Costoma 10 30 20 6
ComsiLHIK Hacinns 40 25 7 12
Crebuio 3 50 12 7
Topox 3epHO 30 40 5 6
Costoma 8 25 35 8
I'peuka Costoma 3 30 17 6
Kuto Cosnoma 5 12 9 4

[Ticss Toro, sik ociB Oye 310paHo, BiIXOAM CLIIBCHKOIO TOCIIOAApCTRA (COJIOMY,
cTeOa, JIyIITUHHS) 30MparoTh, BIANPABILIOTh HA MIANMPUEMCTBO 3 BUTOTOBJICHHS
NAJIMBHUX OPUKETIB Ta IeENEeT, NPUUOMY BHPOOHHMYI HMOTYXKHOCTI 3 HepepoOIeHHs
BiJIXOJIiB HEOOXiTHO PO3TAIIOBYBATH OJIMKYE IO MICIIA iX YTBOPEHHS.
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BucHoBku

1. HamxomkeHHsT BaKKUX METAJIB 3 IPYHTY B POCIMHHM HA CHOTOJHIIIHIN JCHH €
CEpHO3HOI0 CKOJIOTIYHOK IMPOOJIEMOI0, BHACHINIOK SIKOI MPOIYKTH Xap4yBaHHS
JIOMUHY Ta TBapHH, a TAKOXX BIAXOIU CLITHCHKOTO TOCMONAPCTBA 3a0pYIHIOIOTHCS
B2KKUMHU METaJaMH.,

2. TlepepoOka pOCIUHHHMX BiJXOMIiB B MaJIMBHI OpPUKETH Ta IMEJICTH € JOCUTh
e(EKTHBHAM EKOJIOTIYHUM PIllICHHSM, IO Ja€ 3MOTY 3B'sA3aTH BaKKi METIH Ta
3armo6irTy ix mirpartii.
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WAYS TO IMPROVE THE ENVIRONMENTAL SAFETY OF THE
URBANIZED ENVIRONMENT IN CONNECTION WITH THE COVID-19

Abstract. Pandemics of the past have caused all major urban transformations and
have affected architecture, design, and infrastructure. The built environment is
formed under the influence of diseases and precautions designed to ensure the
population's health, hygiene, and comfort. Construction trends have always
reflected the ability to evolve after the crisis, and in the context of the COVID-19
pandemic, the most vulnerable to the risk of infection was densely populated cities.
Creating an environmentally safe environment to withstand epidemics and other
possible emergencies requires a radical overhaul of planning theories and new
urban space models. It is necessary to increase the spatial functionality and
decentralization of megacities by increasing the potential of micromobility and
new transport strategies. Emergency modeling with the help of digital
technologies allows for creating an operational system of response and
forecasting various scenarios of development of ecologically dangerous
situations. High-quality criteria for the built environment parameters, which are
used in green construction, aimed at preserving human health, are becoming
relevant. Strategies include increasing natural light, improving ventilation,
eliminating hazards from the air and surfaces, using natural materials, and
landscaping. Modern technologies provide various automatic cleaning strategies
with the use of built-in devices for sanitary spraying, disinfecting lighting, and
temperature treatment of premises, contactless building management
technologies.

Key words: environmental safety; urban environment; COVID-19; green building
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T.I. KpuBomas, /I.B. Bapasin
KuiBcpkuii HalioHATHHIH YHIBEPCUTET OYIIBHHUIITBA Ta apXiTeKTypH, M. KuiB, Ykpaina

HJIAXH NIABUINEHHSA EKOBE3IIEKHA YPBAHI3OBAHOI'O
CEPEJOBHUUIA Y 3B’SA3KY 3 HAHAEMI€IO COVID-19

Anomauin. Ilanoemii  muHynroeo cmaiu npu8oOOM  OAs  6CIX  3HAYHUX
mpaHcgopmayii micm i 6NIUBANU HA APXIMEKMYPY, OU3AUH Ma IHGPACMpPYKmypy.
Ilobyoosane cepedosuuge cgopmosano nio 6nAUBOM XB0POO MA 3ANOOIHCHUX
3ax00i8, po3pobienux Ons 3a6e3neueHHs 300p08'si, 2iciehu ma Komgopmy
Hacenenus.  TenOenyii  OyOignuymea  3aexcou  8i00Opadcanu  30AmMHICMb
esomoyionyeamu nicis Kpusu, a 6 ymoeax naudemii COVID-19 naibinow
8PA3IUBUMYU 00 PUBUKY 3APANCEHHA BUABUIUCL 2YCMOHACENeH] Me2anouicu.
Cmeopenns exobe3neunozo cepedosuya O NPOMUCMOAMU enioemiam ma iHuuUM
MOMHCIUBUM HAOZBUHATHUM CUMYAYIAM Nompedye OOKOPIHHO20 nepeanady meopii
NIAHYBAHHA MA PO3POOKU HOBUX Modeneli Micbkoeo npocmopy. Heobxiono
niosuwysamu npocmopogy (YHKYIOHAIbHICb Ma 0eyeHmMparizayito Me2anoicie
i3 30iNbUWEHHAM NOMeEeHYIAny MIKPOMOOIILbHOCMI Ma HOBUMU MPAHCHOPMHUMU
cmpameziamu. MoodentosanHs HAO38UYAUHUX CUMYAYill 3 00NOMO20H YUPPosux
MeXHON02i  0036071€  CMEOPUMU  ONEPAMUGHY — CUCEMY  peazy8aHHa i
NPOCHO3YBAHHSA PI3HUX CYEHADII68 PO3BUMKY eKON02IYHO HeDe3neuHux cumyayiil.
AxkmyanvHumu cmawomes 6UCOKi Kpumepii saxocmi napamempié no6y006anH020
cepedosuwa, AKi 3aCMOCO8YIOMbCA Y 3e1eHOMY OVOI6HUYMBI ma CnpAMOSani Ha
30epedicents 300p0os's n0oell HA 6CIX emanax JHCUMMEBO20 YUKy 0yoigeis.
Cymmesumu gaxmopamu € 30inbuleHHs NPUPOOHO20 OCEIMACHHS, NONTNUEHHS
BeHMUAAYii, YCYHenHs HeDe3neyHux HUHHUKIG 3 NOGIMps ma HNOBEPXOHb,
BUKOPUCMAHHA NPUPOOHUX Mamepianie, 0300posye O3eNeHeHHs NPUMILYEeHb.
Cyuacui mexnonozii nepedbauaroms pisHOMAHIMHI cmpamezii a8mMoMamuiHo2o
OUUWEHHA 3 BUKOPUCMAHHAM 60Y008aAHUX 8 inmep 'epu npuaadie Ois CauimapHozo
0ONPUCKYBAHHS, O0e3iHQIKYIOU020 OCGIMIeHHs mMa MeMNnepamypHoi 00pobKu
NpUMILEeHb, a MAKONC De3KOHMAKMHI MeXHON02iT YRpasiiHHs 6y0ienimu.
Knwuosi cnoesa: exonociuna besnexa; ypbamnizosane cepedosuwye; COVID-19;
3enene OYOiBHUYMEO

Beryn

Crorogui BKe oueBMAHO, 0 BHachaigok manmemii COVID-19 cBiT 3miHuBCS
Ha3aB)K¥ 1 BCl OJANBIIII TUITAHU MAOTh OYTH Y3TOJKEHI 3 OCOOJIMBUMH BUMOTaMHU
Ta 3aX0/IaMU IOJI0 3aMo0iraHHs MOIMPEHHIO 3aXBOpIoBaHHs. [laHaeMist BIUTMHYIA
Ha BCi CQepH JIOJICBKOTO JKUTTS, M0 MOTpedye JAOKOPIHHHMX 3MiH Yy crocobax
B3aEMOXII Ta cepeloBHMINA icHyBaHHS Jofeld. OcoONMBO 1€  CTOCYETHCS
ypOaHi30BaHMX TEPUTOPIN 3 BEIMKOI KOHIICHTPAIIEI HACENeHHS, M0 301IbIIye
HeOe3neKy 3apaKeHHS Ta PU3UKH TommMpeHHs Bipycy. Lls rinobanpHa manmemis
CYTTE€BO BIUIMHYJa Ha Hame ocoOucTte Ta mnpodeciiiHe XHUTTS 1 Mae mpsMe
BiJHOIIGHHS O CaMHUX OCHOB MICHKOIO IUIaHYBaHHS Ta Teopil Ta HPaKTHKH
apxiTekTypHu [7, 22]. HuHilHA Kpr3a OXOPOHHU 3[I0pOB’ s 00YMOBIIIOE HEOOXITHICTh
PO3BUTKY TMOOYJOBAaHOTO CEPEIOBHINA JUIS MIABUINCHHS PIBHSA O€3MeKku, II0
JoroMarae 3amod0irtu nommpeHHo iHdekuiii. Lle cTocyeTbes IuTaHyBaHHS,
3a0y0BM Ta OOJAINTYBaHHS ypOaHI30BaHMX TEPHUTOPIA, a TaKOXK CIIOCOOIB
B3a€EMOJIIT JIO/Iel Ta HOBUX IUISAXIB (PYHKI[IOHYBaHHS JIOJAWHH y MOOYJOBaHOMY
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cepenoBuii. 1 came 3ejeHe OYIIBHUITBO € ©()EKTUBHUM IHCTPYMEHTOM IS
TpaHcopmanii ypOaHi30BaHOTO CEpeNOBHINA Yy BIAMOBIAHOCTI 0 eKOOE3MeKH
HOBOTO CITOCOOY ICHYBaHHS JIOACH B yMOBax NaHIEMii 1 y MOCTIAaHISMIYHUH
niepioz. Ciil BiI3HAYUTH, IO KPUTEPIi Ta aCIIEKTH 3€JI€HOTO OYAiBHUIITBA MOXYTh
MTOCITY’)KATH OCHOBOIO JUISI HOBHX CTaHAAPTIB €KOOE3MeKH B3aeMOAil Jrojed B
ypOaHi30BaHOMY CepefoBUIN. A/pKe B KOHIICMIi 3€lIeHOT0 Oy/iBHUIITBA
nependadeHo He TUTBKHA MiHIMI3alliio BIDIMBY OYIIBENBbHOI raixy3i Ha HABKOJHUIIIHE
CEepeOBHIIE, ajie i aKIEHTOBAaHO yBary Ha 30epeXeHHI 3I0pOB’S Ta MOKpaIleHHI
KOMQOpPTY 1 SIKOCTI KHTTS JI0Jeil y moOymoBaHomy ceperoBuini. Bike 3apas
OUYEBHUIHO, IO CBIT 3MIHMBCS HA3aBKIH 1 HIKOJU HE CTAHE TAaKUM, K 10 MaHAEeMii.
3amicTb TOTO0, 00 6iIKaTHUCH Ta BIIAAATH Y PO3IIay BiJl HEBTIIIHUX MIPOTHO31B, Tpeda
30CepeIUTHCh Ha TOUIYKY LUIAXiB BUpilleHHs mpobnemu. HaiiOinpmn aktyanbHi
3apa3 MyJIbTHIUCHUTUTIHAPH] JOCTIIKEHHS CIIPSIMOBaHI Ha 320X0UEHHS 10 MOUTYKY
HOBUX iflel, QopMyBaHHS CydYaCHHX TEHJACHIIIH Ta TEopii IJIaHyBaHHI
ypOaHi30BaHUX TEPUTOPiH, 00 3a06e3NMeUnTH HEOOX 1 THAN 3aXHCT BiJ| IHPEKIIHHIX
3axBopioBanb [22]. Ilpodecionann B ramysi apxiTeKTypd Ta MiCTOOyIyBaHHS,
NM3aiiHy IOOYIOBAHMX CEPEIOBUIIL T €KOOE3MEKH BXKE TIEPEKITFOUUITH CBOIO YBary Ha
MOIIYK HOBUX 1JIeH TS 3aXUCTy HACEJIEHHS y ToCTHanaeMivny epy [7, 13, 17, 22].

ITocTanoBKA 3aBJaHHSA

Merta naHoOro AOCHIIKEHHS: aHami3 eQEeKTHMBHUX pillleHb Ta TONIYK MIUIAXiB
MiABUINCHHS PIBHA eKoOe3lekn ypOaHI30BaHOTO CepefioBUINA Yy 3B’S3KY 3
nauaemiero COVID-19. B y3rompkeHHi 3 METOIO BU3HAYSHO HACTYIIHI 3aB/IaHHS:
® y3araJbHUTH JIOCBIJ] MUHYJIHX MaHIEMii B acrleKTi 3MiH, AKi BinOyiucs y
moOyI0BaHOMY CEepeIOBHIIII BHACIIOK a/IaflTallii 10 HOBUX TiTri€HIYHUX BHMOT;
e [poaHaNi3yBaTH OCOONMBOCTI B3aeMomii Imofeii 3  ypOaHi30BaHHM
cepenoBuieM B ymopax nanaemii COVID-19;
® BH3HAYUTH HANPSIMKH TCHICHIIIN Ta 3aX0JIiB, SIKI HEOOX1ITHO BIIPOBAUTH IS
IiIBUIICHHS PiBHS €KOOE3MEeKH MIChKUX MPOCTOPIB 1 iHPPaCTPYKTYpH, a TaAKOK
HOBHX TEXHOIIOTI{ TUTaHyBaHHS OyIiBeNb y MOCTIaHEMIYHIH TIepioI.

Pe3yabTaTi 10CTiTKEHD

Hacammepen ciig 3a3naunTty, mo y XXI cT. Jr0ICTBO BXKe MOTEpHaio BiJ 6ararbox
emigemiit. HalOinbin BiIOMUMH BBaXarOTh CMIJEMII0 BaXKOI'O T'OCTPOrO
pecniparopHoro cunapomy SARS y 2002-2004 pp. (BUKIMKaHa KOPOHABipyCOM
SARS-CoV), enigemiro cBunstuoro rpuiy y 2009-2010 pp. (Bipyc rpumy A/HIN1),
emifieMif0  OJIM3BKOCXIIHOTO  pectiparopHoro cuuapomy MERS y 2012 p.
(xoponaBipyc MERS-CoV), a Takox emiiemMiro XBOpOOH, CHPUYUHEHOI BipycoM
E6ona y 2014-2015 pp. [1, 2, 4]. Cnatax COVID-19 Brniepiie Oyio 3aikcoBaHo B
rpynai 2019 p. 1 Bxke 30 ciuas BOO3 orojnocuna HaJI3BUYaliHY CHTYAIiO
MDKHApOJHOTO MacmTaly B Tamy3i oxopoHum 370poB’si, a 11 Gepesns 2020 p.
emigemiro Oyno odimiitHo Bu3HaHO maHaemiero [28]. B pe3ynbrari mopiBHSHHS
reHeTnyHuX gaHuX SARS-CoV-2 3 reHomMaMu iHIIMX KOPOHABIPYCIB IOBENEHO, IO
HOBHH BipyC 3’sIBUBCS B Pe3yJIbTaTi MPUPOJHOTO BiOOPY 1 «HE € JIaOOpaTOPHOO
KOHCTPYKLIEIO Y IIJIECIPSMOBAHO KEPOBaHUM Bipycom» [8].

Bipyconoru Bxxe 7aBHO IONepeKaly, L0 CBITY CJiJl TOTYBaTHCH 10 IM00ATBHIX
naHjgeMiii i mpotsroMm Bciel ictopii Bipycn 1 Oaktepii Oy Oe3KalbHUMH

ISSN: 2411-4049. Exomoriuna Ge3reka Ta mpupogokopuctyBants, Ne 4 (36), 2020



cenmekiionepamu JroacTea [4]. Bomgnouac manmeMii MHHYIIOTO CTaIH IPHUBOIOM ISt
BCiX 3HAYHMX TpaHcopMalid MICT 1 BIUIMBAIM Ha apXiTEKTypy, OU3ailH Ta
iHppacTpykTypy. [lounHaroun 3 iHTEp’€piB 1 3aKIHUYIOYM MICBKUM IUIaHYBaHHSIM,
Harre o0yJoBaHe cepenoBuine c(hopMOBaHO i/ BIUIMBOM XBOPOO, SIKi aTaKyBallk
JIFOJICTBO TPOTATOM BCi€i icTopii Horo icHyBaHHs. barato TeHIeHIi# B apXiTeKTypi
Ta ypOaHi3Mi, siKi MM 0a4MMO CHOTOJTHI, TOXOATH Bijl 3aIT001KHUX 3aXO0/IiB, BXXUTHX
TS 3a0€31eYeHHS 3/I0OPOB's, Tiri€HU Ta KOM(POPTY MICHKHX JKUTEIIB.

3 MOMEHTY, KOJI JIIOAM MEePeiIuIN BiJf KOYOBOIO XKUTTS IO OCLIOr0, BUHHKIIA
rpo0JieMa yTHTi3amii BiIXO/iB Ta MATPUMAaHHS YUCTOTH. [ MiHIMi3amii pU3KKiB
MOIIMPEHHS 1H(MEKIIIMHUX 3aXBOPIOBaHb, JIOAHM IEPepoOMIH TU3aliH iHTEP €py,
apxiTeKTypy Ta iHGPAaCTPYKTypy TIOCENIeHb. 3 PO3BHTKOM Ta PO3POCTAHHIM
MOCeNeHb AaKTyaJIbHOCTI Halynu mpoOjeMy BOJOMOCTAadYaHHS Ta KaHai3alii.
Y XIV cr. BHachmigok OyOoHHOI uymu BifOynacs (yHAaMeHTalIbHa mepeOymaoBa
MiCT, 3’ IBHJIMChH BEJIHKI TUIOII Ta BIAKPHUTI TPOMAJICHKI IPOCTOPH, BiJOKPEMIIIHCH
KapaHTHHHI 30HU. be3 cramaxy xonepu He Oyio 6 pekoHCTpyKIii 1erTpy JlongoHa
1 caHiTapHUX 1HHOBalil. B enoxy mpoMHCIOBOCTI Xoiepa Ta TH( CIIOHYKAIN ypsJ
1o caHiTapHoi pedopmu. Lli emimemii cipusimm po3poOIli cucTeM BOIOTOCTadYaHHS
Ta BOJOBIABEACHHA, a MPOBEICHHS MiJ36MHOTO TpPYyOONpPOBOILY OOYMOBHIIO
PO3IIMPEHHS Ta BUPIBHIOBAHHS BYJHIb, IO KapAHHAILHO 3MiHUIIO BUTJIS MicTa.
Tpetst nannemist uymu B 1855 p. 3MiHMIIa AM3aliH BCHOTO: BiJl BOJOCTIYHUX TPYO 110
MOPOTiB Bepeit Ta GhyHmamenTiB Oyaisens [22, 12].

VY XX cr. iHdekuiiiHi 3aXBOPIOBaHHS BiJirpaBajd poiib PYLIHHUX (aKTOpiB
OHOBIICHHS MICT. APXITEKTOPU-MOJICPHICTH PpO3IIISIIANN JU3aiH SK JIKH Bij
XBOpOOW TepeHaceNeHNX MICT, Je MepioJdHi cralaXxyd TyOepKyIbh0o3y, YePEeBHOTO
TUQY, TTONIOMIENITY Ta ICIIAHCHKOTO TPHUITY IMiIIITOBXYBAIH 10 OYHIIEHHS MiCHKAX
HETpiB, KUTIIOBUX pehopM Ta HOBHX METOJIB ympaBiiHHs Biaxogaamu [15, 18, 23].
Ectetnky MonepHy INOB’sA3yIOTh 13 3alOODKHUMM 3ax0JaMd Bif 1H(EKIHHUX
xBopoO XX cr., 30kpema TyOepkympo3y. MonepHi3M XapaKTepH3y€eThCs
CTEPIJIBHICTIO, CTAJUII0, CKIIOM, BEIMKHMH CBITIIMMH IpocTtopamu [21]. Okpim
€CTETUYHOI MPUBAOJIUBOCTI, 11i PUCH BTUIIOBAIM MOJIEPHICTCHKI 1/1€1 111010 IITFOIINX
eeKTiB CBiTIa, MOBITPS Ta NPUPOAHN. APXITEKTOPH MOIECPHIZMY pPO3POOIISIH
OyIiBii 3 BEIWKMMH BiKHAMH, OalKOHAMH, 3 TOKPANICHOI BEHTHJIAIIEID Ta
BIJJOKpEMJICHHSIM 1HIIyCTpialbHUX Ta XHUTIOBUX (YHKIIOHATBHUX 30H. CBiTii
MOBEPXHI 3 CyYaCHHMH MaTepialaMd CTBOPIOBAIM BPaKEHHS CTEPUIIBHOCTI Ta
YHUCTOTH, IMiKPECTIOI0YH JiKYBaJIbHI BIaCTHBOCTI cepenoBuiia [14]. ApxitekTypHi
KOHCTPYKIIii BiI0Opakajii CTHJIb €MI0XH YUCTOTH POPM 3 BIIMOBOIO BijJl ODHAMEHTIB
Ha MOTPeOy CaHITapHO-TIri€EHIYHUM BUMOTaM. TaKuM YUHOM, TEHICHIIIT Oy 1IBHUIITBA
3aBJK/IM BiZloOpaskasiy 3/1aTHICTh €BOJTIOIIOHYBATH Micist kpusu [19, 23].

B ymoBax HHUHINIHBOI KpWU3W OXOPOHH 3J0POB’S HAHOINbII BPa3IUBHUMHU JIO
PHU3UKY 3apakKeHHs BUSBUIIMCH MeTaroficy. ['ycToHaceneHi Micta nepeTBOPHIINCH Y
JDKepesa PO3MOBCIO/DKEHHS 1HQEKIN, a MepeaMiCTS Ta NPUBATHUH CEKTOP
BUSIBWJINCH HAHOUTBII O€3MEUYHUME MICIsIMH B riepiof nanaemii [28]. MoxiuBicTh
MpalroBaTH JUCTAHIIIMHO 1 JIOCTaBKa BCHOTO HEOOXIAHOTO 10 MICI IPOKUBAHHS Y
KoMOiHaMii 3 CBUKMM TOBITPSM Ta MPHUPOJIOI0 CTaJM BarOMHMHU CTUMYJIaMHU IS
OaraTbox Jrozeii nepedparucs y nepeamicTs abo HaBiTh y CUIBCBKY MICLIEBICTh HE
TIJIBKH Ha MEpioid KapaHTUHY. MOXIIMBO, BHACIIIOK MaHAEMIl BIACTBCS 3HU3UTH
TeMIH ypOaHizallii, 0COOIUBO 3aBJISIKH PO3BHTKY CYYaCHHX IU(POBUX TEXHOJIOTIH,
10 HAJAITh MOXIIUBICTh I TUCTAHIIWHOL mparyi Ta HaBuaHHs. [lix yac mannemii
OJIM3BKICTB JIFO/ICH /10 TYCTOHACEIICHUX MICT CTBOPIOE H0JATKOBI PU3HMKH 1 BUSBIICHO
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KOPEJIAIiI0 MK IIIIBHICTIO HACETEHHS Ta IMIIBUIICHHAM PIBHSA 3aXBOPIOBAHOCTI
COVID-19 [22]. Taumemis mie pa3 MiaATBepAwia MOUIIBHICTH ACICHTpAi3alii
METaroJiciB, 1 KOHLEMNIiS «IEHTP NOPYyY», IPOIUCAaHA B CTpATerii pO3BUTKY MicTa
Kuega, crae HaJ3BHYAHO aKTyallbHOIO Y Kpu3oBUX ymoBax [20]. Bce HeoOXimHe
U KOM(OPTHOTO KUTTA IIOBUHHE 3HAXOAUTHCH HA BIICTaHI IMIIOI TIOCTYITHOCTI Bif
MICIISl TPOXXUBAHHS: JIKAPHi, TOPTiBENbHI UEHTPH, LIKOIM, AUTAYI CaIKU Ta iHII
3aKiagu Teprioi HeoOXimHocTi. JlOTpUMaHHS ComiajdbHOI MUCTaHIIi MOTpedye
JOKOPIHHOTO Teperiisiay Teopid TUIaHyBaHHS y BCiX THIAax OyaiBelb, CTBOPEHHS
HOBHX MoJieJiell Ta KoHQirypamiii Micbkoro mpocropy [22, 26]. Hosi migxomu y
IUTaHyBaHHI Nlepe0avaroTh PO3IUPEHHS MIiCT [0 TOPU3OHTAT 3 O1IBII JOCTYTHUMH
BIIKPUTHMH TIPOCTOpPaMH, IO BAKIWBO IS 3amo0iraHHS PO3MOBCIOHKCHHIO
iHdekiit Ta xBopoO [23, 24].

[lepeOymoBa BYJIUYHOTO MPOCTOPY MOTPIOHA IJIS TOTO, 100 3pOOUTH MiChKi
paiioHn OUTBII CTIHKMMHU O pearyBaHHS Ha HaA3BWYalHI CHUTYyaIlii, IPOTUCTOSTH
emiieMisiM Ta IHIIAM MOXJIMBAM HAJ3BHYaWHUM CHUTYaIlisiM OyIb-SIKOTO POIYy B
Maii0yTHroMy. CormianbHa TUCTaHIisl € MepHIOYepProBUM CIOCOOOM CTPUMYBaHHS
PO3MOBCIOJDKEHHST Bipycy, TOoMy (hOpMaT TpOMAJICHKHX IPOCTOPIB TOTpedye
BINMOBIAHUX 3MiH. Y MicOAX TPaAWLiHHOTO CKyMUYEHHS IoJell HeoOXiaHO
MiABHUINYBAaTH TMPOCTOPOBY (YHKIIOHANBHICTE Ta UITKO IUIAHYBaTH IOTOKH
MepeMillieHHs]  HaceleHHs  MicT. CucTeMH  IMITalliHHOTO — MOJCIIOBaHHS
PO3paxoOBYIOTh pyX MOTOKIB JIFO/ICH B PI3HHUX CIIEHAPISAX 1 IPOMOHYIOTH PalioHATbHI
pileHHs 17151 i IBUILEHHS piBHS Oe3mneku. KopoHaBipyc ClioHyKaB Biay OOMEXHTH
JOCTYT 70 OUIBIIOCTI TPOMAJIChKHUX MPHUMIIIEHb Ta BEJIMKUX TOPTOBHX ILIoHI. 3i
3pOCTaHHSAM TOMYJISIPHOCTI OH-JIAH TOPTIBIi Ta CIy’)KOM TOCTAaBOK B YMOBax
30141111 BETMKI TOPTiBENbHI MEHTPH IMOCTYIOBO BTPAavarOTh CBOIO aKTyalbHICTb.
Pecropanu i kade B HOBUX yMOBaX IOBHHHI 30UIBIIMTH BiICTAHb MiXkK CTOJTUKAMH Ta
PO3LIMPUTH ITPOXOHM IS BiZBiAyBauiB i nepconaiy. Lls manaemist Moxke IPUHIIUTIOBO
3MIHUTH CIOCIO MisUTLHOCTI TPOMAJICHKHX 3aKIaliB y MaiOyTHoMy [19].

Moaudikaiiss 30H BIAMOYMHKY Ta 3€JCHMX MIChKMX HAacCaJKeHb IOJSITrae y
nepexo/1i B3aEMOJIiT Jr0/Iel 3 MPUPOJIOI0 ¥ MiCTaX Ha HOBHI PiBEHb i3 CTBOPEHHSIM
MIPOJyMaHOTO TUIaHY KOOPJIWHAIII MIUTBHOCTI TMOTOKIB JIFOeH. MeKaHIsIM MicT
moTpiOHa (hizuyHa B3a€EMOIIS 3 JKUBUMHU POCIMHAMH IS TIOKPAIIeHHs i3UIHOTO Ta
MICUXIYHOTO 3/I0POB’sI HACEIeHHSs. 3eJIeHI 30HH PO3TIISIAl0Th Y SIKOCTI iIHCTPYMEHTIB
repe3aBaHTAKEHHs 1 comiaiizalii, siki 3a0e3MeuyroTh MOMJIMBICT BiJHOBIIEHHS
MCHSA CTpecy i30Mii, e JIIod MOXYTh OauyWTH OJWUH OJHOTO Ha Oe3meuHiit
BijicTaHi. HOBUM TpeH/IOM CTaHE JeleHTpali30BaHa MEpPEka 3€ICHUX HACaJKCHb 1
JIAaKOHIYHE 00JalITyBaHHS BEJIMKHUX MPUPOJHUX TEPUTOPIH, SKE TO3BOIHUTH JFOJISIM
KOM(OPTHO MPOBOJMTH Yac Ha MPUPOJi, 30epiraroun Oesrneuny aucradimioo [17].
BeprukanbHi MIiChKI cajM, TEpacd Ta BIPOBA/PKCHHS CHUCTEM 3CJICHUX JIaxiB
JIOTIOMOYKE BHPIIIUTH OLIBIIICTH MPOOJIEM CaMOi30JIAllii 1 BOAHOYAC 3a0€3MeUnTh
CTIHKHMI PO3BUTOK MICT B y3T0/UKEHHI 3 IIPHHIIMIIAMY 3€JIeHOTo Oy IiBHUITBA [8, 27].
Jis 3MeHIIeHHs PHU3MKIB ITiJ] 9ac CaMOi30JIAIii JOIIEHO IHII[IFOBATH PO3BUTOK
MICBKOTO CUTbCHKOTO rocrojgapcTBa [22]. 3eneHi naxu MO3HMIIOHYIOTH K I SITHH
¢dacan OyniBenb A MicLb BiAIOYMHKY Ta BHUPOLIYBAHHS OKPEMHX €JIEMEHTIB
xapuoBoro pauiony. OgHaK MiJ 4ac MPOEKTYBAaHHS 3€JICHUX AaxXiB, MPU3HAYEHUX
JUIsT  BUPOOHHUIITBA XapUyOBUX MPOJAYKTIB, MOXYTh 3HAJOOUTHCS J10JaTKOBI
PO3paxyHKH IS JOTPUMAHHS OCOOJIMBHX BHMOT ekobesmeku [5]. AKTyaabHHUMH
CTalOTh iHTErpOBaHi MiIX0AN 3 BUKOPUCTAHHSIM HOBITHIX MIPOEKTIB Ta TEXHOJOTIH 3
apXiTeKTypHUMH TIiIX0aMH 3eJIeHOTo OyaiBHMIITRA [15].
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Tpancnopmui cmpameeii. 111 9ac KapaHTUHY 3HAYHO CKOPOTHITUCH TPAHCIIOPTHI
NepeMillleHHsl, 0 MPHU3BEIO0 OO 3HAYHUX CKOPOYCHb BUKUAIB Ta MO3WTHBHO
BIUIMHYJIO HAa CTaH HaBKOJMIIHBOTO CepeloBHINa y Oaratbox Meramoiicax [10].
B enoxy mnocrnanmemii HeoOXimHI albTEpPHATUBHI TPAHCIOPTHI pIlIeHHS i3
301TBIIEHHSM TTOTEHIIaTy MIKPOMOOUTHHOCTI Ta PO3BHTKOM MYJIBTHUMOJAIHHOTO
TpaHcnopty. Ilepmodyeprosa nepeBara HaJaeThCs MIIIOXOJaM Ta BEJIOTPAHCIIOPTY,
SIK HAHOUTBII CTIPUSTIMBUAM IUIS 3I0POB’Sl Ta JOBKULIA CIIOCO0aM TepecyBaHHS Y
MicTi. HoBi TpaHCTIOpTHI IJIaH| TTepen0adaroTh PO3IMTHUPESHHS MEPEKI BEIOCHITCTHUX
Ta MIMIOXiJHUX JOPIKOK 3 O€3MIEYHNMH MapIIPyTaMH B YCiX MiCbKUX 30HaX. [Taprmxk
1 MinaH Bke ONPWIIOJHUIN CBOI TJIAaHH TI0 CTBOPEHHIO COTCHb KiIOMETpPiB HOBUX
BEJIOCMYT sl 3a0e3MedYeHHs COIIabHOI MUCTAHIII Ta CHPUSHHS MiATPUMAHHIO
3nopoB’st mogeit [11]. Y crparterii po3Butky Kuepa takox nepeadaueHO po3BUTOK
BEJIOTPAHCIIOPTY Ta OOJNAINTYBaHHS HOBUX IMIIIOXITHUX 30H Y CTOJMIN, 1 JIHCHO,
OCTaHHIMH POKAaMH CIIOCTEPIraroThCsl 3HAYHI 3pYIICHHS y oMy HampsMmky [20].
Crnig 3a3HaunTH, MO BCi Ii 3aXOnH, SIK 1 HAJaHHS TepeBard TPOMaJCHKOMY i
IbTEPHATHBHUM BHUJaM TPaHCIIOPTY, € OCHOBOIO TPAHCIOPTHOTO TUIAHYBaHHS
iHbpacTpykTypu y 3eneHomy OymiBHHITBI. [IpoTe rpoMaichkuii TpaHCIOPT B
yMOBax TMaHAeMii MMoTpedye CyTTeBUX TpaHchopMaliid i3 BiJAMEXYBaHHIM
0e3MeYHOro MPOCTOPY ISl KOYKHOTO MAacakupa, 3aXUCHUX E€KPaHiB, BEHTUIIALIT Ta
peryJsipHOi caHallii Cy4acHHMH CIIOCOOaMHU.

Coyianvbni komyrixayii. Di3uvHA 130 € 3arATEHONIPUHHSITOIO YHIBEPCATHEHOIO
CTpaTteriero, MpoTe el 3armoOhKHUN 3aXiJl MPHU3BIB J0 1101 HU3KH COIlAIbHUX Ta
ncuxoizuuHux HacHiAkiB y cycmiabeTBi  [18]. HeoOXigHicTh AMCTaHIIHHMX
KOMyHiKariii Ta 1wdpoBa Tpanchopmalis M 4Yac KapaHTHHY 3MiHWIA (HOpMHU
COLIIATbHUX B3a€MOJIH, 1 y meskux chepax 1 3MiHE HaOYBalOTh JTOBrOCTPOKOBOTO
xapakrepy. HoBa riopuana ¢opma KomyHikaiiii od¢-naiiH Ta OH-JIAH BIUIMBAE Ha
(GyHKIIOHYBaHHS MiCT, (OpMaT KUTJIA, MEAMIMHY, HU(POBI cEepBiCH 1 HaBITH Ha
BiTHOCHHU MiX JIOIbMH. BIIHB 00OMeXyBalbHUX 3aXOJliB HA TIOBCAKICHHE KHUTTS
Ma€ JOBrOCTPOKOBI HACIIJIKW, IO TMPH3BOIATH JO0 TIIMOMHHMX TpaHchopmalriit
comianpHux B3aemonid. COVID-kpu3a 3HaYHO MiJBUIIMIA PIBEHb TPHUBOXKHOCTI
JIFOJICH Ta CYTTEBO 3HHU3MIIA CTYIIIHD JIOBIPH HACEJICHHS 10 Mac-Mmeia [1].

3aBAsSKM TaHAeMii Tporec  AiLKUTami3alii  ypOaHICTUYHUX TPOCTOPIB
npumBHIIIye 00epT. Bee Oinbine chep KUTTS nepexoIuTh B OH-NaiH — po0oTa,
OCBiTa, CIIOPT, MAarasWHH, pO3BarM Ta KyJbTYPHI 3B'A3KH. TakuM YHHOM,
3MEHIIYEThCS TMOTpeda y TPaauIiiHUX (DI3UYHHX TMPOCTOpax, Ha 3MIHY SKUM
MPUXOASTH BipTyanbHi miardopmu [18]. Ludposwuii cBiT 3Ha4HOIO MipOIO BU3HAYAE
CTHJIb, CIIOCIO KHUTTS, YNOAOOaHHS, 1HTEPECH, CIPHUHATTS PEealbHOCTI Yy BCIX
ceHcax. Xo4a HOBI TEXHOJIOTIi CTBOPIOIOTH JOJATKOBI TPYIHOLIl, BOJAHOYAC BOHH
BIJIKDUBAIOTh HOBI MOYJIMBOCTI 3aCTOCOBYBaHHS IHHOBAI[IMHMX pIIICHb IS
po3Butky SMART-City i BipTyanbHHX Iporpam B ypOaHICTUYHOMY CEpeIOBHIIIL.
3pocTae 3anuT Ha MOAETIOBAHHS HaI3BUYaHHUX CUTYALiH 32 1OIIOMOT 010 IU(PPOBUX
TEXHOJIOTI, IIO J[O03BOJSIIOTH CTBOPHTH OIIEPATHBHY CHCTEMY pearyBaHHS 1
MPOTHO3YBaHHsI HACIIJIKIB Pi3HUX CIICHApPiiB PO3BUTKY €KOJIOTIYHO HEOE3IMEeYHUX
curyauid. I'mobanbHa maHieMis 3aHypwia JoJedl y aOCOIIOTHO HOBHH CBIT i
iHiniroBana uugpoBy TpanchopmMaito y Bcix cdepax aisuibHOCTI. 3a KijbKa MiCsIIiB
naHjaemis copMyBaia HOBY allbTEPHATHUBHY BIpTyalbHY peasibHICTh, MOIIUPEHHS
SKOi HE TPUIHMHUTBCA HaBiTh micis KapantuHy [7]. IlrTyuHwii iHTEenexkT i
0E3KOHTAKTHI TEXHOJIOTI] OTpUMalI HOBHM MOIITOBX JAJISl PO3BUTKY, 1 HIiCIS KPU3H
JIIOJICTBO BCTYNUTh Yy HOBY IudpoBy epy. Ilocunena 3anexHicTs Bif mUOPOBHUX
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KOMYHIKAIlii TpHBaTUME TICASA TMaHAeMii Ta BIUIMBaTHME Ha JU3alH Ta
($yHKUiOHYBaHHS ypOaHi30BaHUX CEPENOBHUIL. Y TPEHII MiABHUIICHHS eKOOE3MeKH
Mo0yJOBaHOTO CEPEAOBUILA i3 3aCTOCYBaHHSAM 1HHOBaLIMHUX MPUHIHITIB 3€JICHOTO
OyIiBHUIITBA Ta TOMNIYK aTbTEPHATHBHUX BapiaHTiB mu(poBOi TpaHChopMaIlii 1
CTBOPEHHSI OLTBIII CTIMKOTO Ta 0€3MEYHOTO IPOCTOPY.

Jluzatin  npumiwens. s 3anobiranHs mnommpenHiro COVID-19 BaximuBo
pO3yMITH TIOTEHIIHHY JuHaMIKy mepenadi iHdekmnii. BOO3 pexomenmye
JOTPUMYBATHUCH BijmcTaHi 1,5-2 M Mixk ocobaMu 7St MiHIMI3aIi] pU3UKY 3apaKeHHS,
MPOTE HEIOIaBHI JOCIKSHHS MiTBEP/DKYIOTh TIIIOTE3y PO Hepeaady Bipycy Ha
BiJICTaHb IMOHAJ 2 M BiJ 3apakeHoi iroaunu [28]. JlociiHUKH YHIBEPCUTETY IITATy
Oxnaxoma 3MOJENIOBAM Pi3HI YMOBH HaBKOJHIIHBOTO CEPENOBHUINA Ta PyXy
MOBITPS 1 3’ACyBayid, IO COLIaTbHOI AMCTAHINI 2 M JOCTaTHbhO, TUIBKH SIKIIO
aTMoc(epHe ToBIiTps € ctaTuyHUM [25]. BipycHI YaCTUHKM MOXYTh ITEpeIaBaTUCS
SIK TIOBITPSIHO-KpAIleIbHUM IIIAXOM, TaK 1 dYepe3 MpsAMi Ta OIOCEPEeIKOBaHi
KOHTakTH. BipioHM MOXyTh Oe3locepeHbO OCiIaTH Ha TOBEpPXHAX abo
MEPEHOCUTHCh TIOBITPSHUMU TOTOKAMH, TOMY BaXXJIMBO BH3HAYUTH JDKEpena
TypOyJeHTHOCTI B mpuMimieHHi [15]. [mkeHepu NpPOMOBXKYIOTH MPAIIOBATH Y
HaNpsMKy TIOIIYKY pillleHb JUIS 3HE3apakeHHS Ta 3axucry. Bike po3polOieHo
Pi3HOMAaHITHI BapiaHTH NPUCTPOIB, SKi 3HIKYIOTh PU3HUKU 3aPaKEHHS: IPUCTPOT AJIsI
BIJIKPHUTTS ABEPEH HOTOI0, 3aXUCHUHN €KpaH [ 00U, IPUCTPIl 1uIs fe3iHeKii
Ta/DKETIB, CaHiTal3epu y BUTJSLAI OpaclieTiB Ta pO3MHIIIOBAYiB pizHOI (opMHU.
KommaktHuit  ynpTpadioneToBuil  penupKyIsTOp MOXKHA JIETKO 3pOOUTH 3
HEJIOpOTUX KOMIUICKTYIOUMX 1 JeTaned, HaapykoBaHux Ha 3D-npunTtepi. Takum
MIPUCTPOEM OCBiTHI yCTaHOBH MOXYTh 3abe3medyBath cebe 0e3 3HAaYHHX
¢binancoBux Butpar [9].

BaraTomoBepxoBi Oy/iBjIi BHACIA0OK BUCOKOI HIIIBHOCTI JIFOACH CTaJId 30HAMH
MIJBUIIICHOTO PHU3MKY IIJI Yac MaHAeMIi, OCOOJIMBO IIe CTOCYEThCS CIUILHUX 30H,
TiTiB Ta By3pKHX MPOXOJIB, & HEMOXKINBO JTOTPUMYBATHUCh O€3MedHOi BiacTaHi
[12, 28]. JTromsam moTpiOHI Oy IUHKH, SIKi MOXKYTb 3a0€3[EYUTH COLiANIbHY 130JIS1Ii0
Ta e(pEKTUBHUI 3axXUCT BiJ I1H(EKI[iH, 110 TOBUHHO 3HAWTU BiNOOpPAKCHHS Y
MalOyTHIX cTpaTerisix MpoeKTyBaHHS OyniBenb. JlochipkeHHS TOMIMpEHHs
iH(eKIi MOBITPAHO-KpaIelbHUM LUIAXOM y NPHUMILIEHHAX Mokazano, mo 80%
THQEKIITHNX 3aXBOPIOBAHb MEPEAAIOTHCS MPH TOTUKY JI0 3a0pyIHEHUX TOBEPXOHb
[28]. Txepenom iHdekiii Moxe cTaTu Oy Ib-sKa MOBEPXHS, IKOI TOPKAFOTHCSI JIFOIH.
VY Mail0yTHIX HpOeKTax HEOOXiTHO NHependavyuTH MOXKIUBICTH OE3KOHTaKTHOTO
BUKJIMKY JTi(pTiB Ta aBTOMAaTHYHOTO BiJIKPUTTS JABEPEH, IIUPIII KOPUAOPHU Ta JBEPHI
OTBOPH, JIOJIATKOBI CXOAM Ta 30UIBIICHHS KUILKOCTI MEPEropojIoK, sSIKi JO3BOJISTh
YHUKAaTH KOHTAaKTiB 3 iHIMMMH MemkaHisiMu [22]. Tomy B ymoBax maHaemii
0CcOOJIMBOT  aKTyaJIbHOCTI HaOyBalOTh OE3KOHTAKTHI TEXHOJOTii, HaIpHUKIAI
mporpaMy ympaBiiHHS JTidTaMu, ABEPMH Ta yciMa BUMHKAa4aMH 3a JIOIIOMOTOO
CIIEIiaIbHOTO T0aTKy y cMapTdoHi [25].

Y mocrtnaHmemiuHWA TepioJ] BHUCOKMK mpioputeTr OyAe  HagaBaTHCS
caMmo/IoCTaTHIM OyHiBIsIM Ta BIJIOKpEMJIGHOMY cmocoOy >kutts [6]. Y nHaromi
CTaHyThb CTpaTerii 3eJeHoro OyJiBHHMLTBA ILNOJO €HEProe(eKTHUBHUX CUCTEM
OTIAJIEHHS Ta BEHTHIISILIT, T ABUILEHHS SIKOCT1 BHYTPILIHBOTO CEpPEOBUIIA OYIiBEIb.
Po3po0nstoThest  1HAWMBIAYadbHI MPOCKTH IIOJ0 aJlbTEPHATUBHUX CIIOCOOIB
BOJIOTIOCTaYaHHs Ta BUPOOHUIITBA MPOJYKTIB XapuyBaHHs. by/MHKN mepecTaHyTh
OyTH CTaTHYHUMH 00'€KTaMH 1 CTaHyTh TUHAMIYHUMH MOJYJIbHUMH CUCTEMaMHU, SIKi
MOJKHa OyJie 3MIHIOBaTH Y BIAMOBIAHOCTI /10 HOBUX MOTpPEO.
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B ymoBax kapaHTHHY oM Ime OiUIbIIe Yacy MNPOBOAATh y LITyYHOMY
mo0yJOBaHOMY CEpeJOBHUIIII, TOMYy caMe 3apa3 CIiJ 3rajaTd Mpo BHCOKI KpHUTepii
SKOCTI TapaMmeTpiB BHYTPIIIHIX NPUMILIEHb, SKi 3aCTOCOBYIOTHECS y 3€ICHOMY
OyniaunTBi. CTparerii, cipsiMoBaHi Ha 30epeXKEHHS 3I0POB's TIOACH, SIKi TPUBAIHI
gac mepeOyBalOTh y TPHUMIIMIEHHSIX, BKIIOYAIOTH 30UNBIIEHHS MPUPOTHOTO
OCBITJICHHSI, MOJIMNIICHHS BEHTWIALII, YCyHEHHs] TOKCUYHUX PEUYOBHH Yy MOBITPI,
BHUKOPHCTAHHS MPUPOIHUX MAaTepiailiB, 03I0pOBUYE O3CIIEHEHHS NPHMIIEHb [22].
VY 3B’S3Ky 3 UM KUTTEBO BAXIIMBO MPOEKTYBATH OYIIBII 3 BEIWKHMH BiKHAMH,
TepacaMH Ha Jaxy, OaJKOHaMH Ta BHYTpIlIHIMH ABopukamu [16]. Bipryanbhi
EKCIICpUMEHTH Ha OCHOBI MOJENIOBAaHHA TMOBITPSHUX MOTOKIB J03BOJSIOTH
BH3HAYUTH HeOE3MeUdHi 30HU 1 BUSBUTH iHII (HaKTOPH, SIKi MOXKYTh IPHU3BECTH O
nomupennas Bipycy. CyTTeBe NiIBUIIEHHS EKOOE3MEKH JJOCSTaeThCsl LUISTXOM
KOPEKLii CHCTEMHM BEHTWIALil, 3MIiHM PEXWUMY IPOBITPIOBAHHS TPHUMIIICHHS,
YCTaHOBKH MEPETOPOIOK Ta 3aXMCHUX €KpaHiB Ta iH. HaBiTh mpocTa mepecTaHoBKa
Me0JTiB MOXKe 3HAYHO 3HM3WTH PU3UK Nepenadi iHeKIii i mpu nboMy He moTpedye
3HaYHUX (iHAHCOBMX BHTpaT. JW3aliHepu iHTEp’€piB HaJaBaTUMYyTh IepeBary
TiTiEHIYHAM Ta aHTHOAKTEpiaJhbHUM MaTepiaiaMm, sSKi JIETKO MiAIal0ThCs CaHITapHii
o0pobmi  [23]. CywacHi TeXHOJNOTiIi TPOMOHYIOTh PI3HOMAHITHI CTparerii
ABTOMATHYHOTO OYMIICHHS 3 BUKOPHCTaHHSM BOYJOBaHHX B iHTEp €pH MPHUIIAJiB
JUIsL CaHITapHOTO OOMPUCKYBaHHS, 1€3iH(IKYIOUOro OCBITICHHS Ta TeMIIEpaTypPHOI
00poOKH npuMirieHsb [24].

Jlomawnii ogic. PexxuM TUCTaHIIAHOT pOOOTH K aJbTCPHATHBHHMI MEXaHi3M
npaiti O0yso po3pobieno 1ie y 1970-x pokax. Ilim yac kapaHTHHY HaBITh KOMIIaHii,
SIKi KaTErOpUYHO HE MiATPUMYBAIN KOHIIETIIIIIO BiganeHoi poOboTH, Oyimu 3MyIeHi
JO3BOJIUTH CHIiBpOOITHWKAaM TpaIrfoBaTH BaoMma. I[IpaktTmyHO BCi BimMmidamu
MO3UTUBHUHA MOMEHT BiJ TOTO, II0 HE JOBOAWUTHCS BUTPA4YaTH Yac Ha JAOPOTY IO
pobotu [22]. Asie poboTa 3 oMy BUSBHIIACH CIIPABXKHIM BHKJIMKOM JIJISl TUX, Y KOT'O
He OyJI0 MOMJIMBOCTEH BiIOKPEMHUTHUCH BiJ IHIMX WieHiB poanHu. Kpim Toro, He
BCiM Bajocs e(peKTHBHO 30praHi3yBaTUCh Y JOCSATHEHHI OanaHCcy MiX poOOTOIO Ta
MPUBATHUM KHUTTSM, [I0 HETaTHBHO BiNOOpa3sMIoCh Ha pe3yibTaTax mpari i
MIPAKTUYHO BCi MOTEPIANH BiJl COMianbHOI i30usii [26]. 3 oryaay Ha Te, 0 HaBITh
icis 3aKiHYEHHSI KapaHTHHY OlNbIle JIFO/IeH MpalfoBaTUME BIOMa, B CYy4aCHOMY
iHTEep €pHOMY IUIaHYBaHHI HEOOXIJIHO MPHIUIMTH OlIbIIe yBard oOJAmITyBaHHIO
pobodoro wmicust Broma. HoBuit dopmar xutina mependadae 3MiHy MPOCTOPOBOI
oprasizamii A7 BiIOKpeMIIEHHS pPOOOTH BiJ MO3BULISA, HiTeH BiA AOpOCIHX,
orepyrour y OLTBIIOCTI BHIAAKIB 0OMEXEeHOI0 Iuiomiero. B cranmaprax 3eneHoro
OyMiBHUITBA YITKO MPOIUCaHi KPUTEpii opraHizaiii JoMamHboro ogicy, 30Kkpema
BiJI3HAYAETHCS HEOOXIAHICTH 3BYKOI30JAIil, KOHTPOJh BiJOJMCKIB 1 OCBITIICHHS,
TexHIuHe 00JIaJHaHHs, eproHoMiuHi MeOi [7]. JleBenonepyu MOBUHHI 3aMHUCIUTHCH,
SKUMU OyIyTh OYIMHKH, 00 OyJIO 3pYYHO KHTH 1 MPAIIOBaTH B KOMIIAKTHOMY
mpoctopi. Ilepmri moBepxu KUTIOBUX IEHTPIB JOLIIBHO Tepeo0iagHaTH B
KOBOPKIHTH, KyAH MOXXHa Oy/ie CIIyCTUTHCS 3 BJIaCHOI KBapTUPH, MONPALIOBATH B
CHOKiWHIM atMocdepi 1 MOBEpHYTHCS NOJAOMY Y OyIb-iKy MUTb. [Ipu oIiHImi
OyJiBENBHUX MPOEKTIB 3TiTHO 3 KPUTEPISIMH 3€JICHOTO OY/IIBHUIITBA 32 IOMAITHIH
o(ic HapaxoBYIOTbCA CrieLialIbHI 0aJin, OCKUIBKY 11€ 3MEHLIY€E TPaHCIIOPTHI BUKUIH
Ta MiJBUIIYE MOKa3HUKH IIPAIIe31aTHOCTI MIPH palliOHaIbHIN opraHizaiii podo4oro
MicIIsl Ta eDEeKTUBHOMY TUIaHYBaHHI.

Hosa ogicna xonyenyin. Benuki KoMIaHii BK€ BIJIMOBIISIOTHCS Bifl OpEHIN
BeJHKHX 0(]iciB, pO3paxoBYIOUH Ha Te, IO YaCTHHA JIF0/Iel OyJie TpaIfoBaTy BIIOMA.
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OpmHak TOCTIHO TpaIfoBaTH BIOMAa IIXOAWTH HE BCIM IpaIliBHUKaM 1 Takuit
PEKUM HE MOXKE 3a0€3MEeYUTH TOBHOLIIHHOTO (PYHKIIOHYBaHHS 0araTboX KOMIIaHiH,
TOMY Micjsl KapaHTHHY YacTHHA JIIOJeW MOBEpHEThcs B odicu. Ajie maHueMmis
TPHUBAE, 1 BKE MPOTHO3YIOTH NOMTUPEHHS HOBUX iH(GEKIIHHNX 3aXBOPIOBaHb, TOMY
JIOBENICTHCS KapIHHAILHO 3MIHUTH 3arajbHy KOHIICTII0 0(hiCHUX mpuMilieHb [24].
TenmeHIis BIIKPUTOTO CIUILHOTO O(ICHOTO TPOCTOPY BXKE BTpaTHia CBOIO
aKTyanpHICTh [7]. HeoOXimHiCTs AOTpHMaHHS COLIaNbHOI AMCTaHIi 00yMOBIIOE
MepexiZi Bi CTPYKTypOBaHOTO O(MICHOTO cepeoBuia A0 OiIbIl THYYKHAX
KOHCTPYKLi# 3 MOOiNbHUMH Tieperopoakamu. KoMmanii miaHylOTh 3aCTOCOBYBaTH
ynpTpadioneToBe OakTepUIMIHE OMPOMIHEHHS Ui TIMOoKoi ae3indexuii odicis
BHOUI Ta KIMHAT JJIsl meperoBopiB mij 4ac mepepB [19]. ¥V momrykax kparmmx
BapiaHTiB NPUPOAHOI BEHTHISALII Ta 3M0pOBOTO JAW3aiiHY 3BEPTAlOTHCS IO
TEXHOJIOT1H 3eJeHoro Oy MiBHUITBA. DaxiBIli 3 HEPYXOMOCTI aKTHBHO OOTOBOPIOIOThH
3MIHH Yy CTPYKTypi momuTy Ha odicH 1 IUsaxu aganTtaiii opicCHUX MPUMIMIEHb 10
HOBHUX BUMOT.

Tumuacose nepeodnaonanus nixapens. Ilangemis COVID-19 npencrarise
Oe3npereICHTHUI BUKIIHK JIJISl CHCTEM OXOPOHU 3[IOPOB'St HA MIXKHAPOIHOMY PiBHI.
MenwdHi 3aknaau mepeBaHTaKeHi, OITBIIICTh KpalH 3a KUTbKa THXKHIB TIOOYTyBasTi
MOJILOBI T4 TUMYACOBI JIiIKapHi a00 MOBTOPHO BUKOPUCTANH 1HII TUIH OYyiBENb Ta
MpUMIIIEHHS,, 100  JgomaTd  TucsAvi  Jbkok. OCHOBHI  cTparerii, 110
BHKOPHCTOBYIOTBCSI B CHICTEMaX OXOPOHH 37I0POB’S TiJ Yac MaHeMil, BKIIFOUAIOTh
MOJIyJIbHI KOHCTPYKIIi a00 TpaHC(OpMAIIit0 MiIXOIAIMINUX TPUMIIIICHh Y THMYaCOB1
nikapi [7]. Y nikapui Vic (MenbOypH, ABcTpaisi) Ha aBTOCTOSHII OOy IyBaIu
TUMYAcOBE BiJUIUICHHS peaHiMallii, Mo CKIaJacTbesa 31 30ipHHUX JBOMOBEPXOBUX
KOHTeHepiB. MoaynbHy KOHCTPYKIIIO OyJIO CIIOPYMKEHO Ha CTOSHIN JIiKapHi
Jletimmenurans (Yxanb, Kurait). Tyt po3mictunocs 1600 koK y 30ipHIX MOZYJISIX
B CTaJIeBUX Kapkacax HaJ OeTOHHMMHU (QyHIaMEeHTaMu. ITamiiChKuil apXiTeKTop i
mpoecop CHOPOEKTYBaB KalCylIH JUIS IHTEHCHBHOI Teparii B TPaHCIOPTHOMY
koHTeiHepi mix Ha3zoro CURA. Bijaciku 3'enHaHi HaJyBHHUMH KOPHUIOpPaMH Ta
ocHaieHi Oionoriuanmu cucremamu (CURA, Minan, Itanis). Kondepenn-nienrp
Javits y Hero-FopKy nepeTBOpeHo y THMUYAcOBY T0IbOBY JiKapHIO Ha 2910 mixkok
s naniertiB 3 COVID-19. BucraBounmit nientp Excel Nightingale (Jlonmos,
BenukoOputanist) neperBopuBcs y JrikapHio Ha 500 Micie, oOiagHaHy
BEHTWJIATOPAMHU Ta TOTYXXKHOK CHCTEMOI0 HarHiTaHHS KHCHIO. HamyBHa nikapHs
mBUAKOI fonoMoru y micTi [lagyka (Mekcuka) muromero 1000 xBagpaTHuX MeTpiB
MiAroTOBJICHA /IS 1oAeHHOor0 orisiay o 80 mamienTie 3 COVID-19. B Mmeauunomy
nentpi UCSF (3atoka Can-®pannucko, CIIA) BCTaHOBICHO JBa BIIKPUTHUX
HaMeTH, 0 (YHKIIOHYIOTh SK MPHUMIIIEHHS Ui COPTYBaHHS Ta HEBiJIKIaJHOI
JIOTIOMOTH, MiCIli OYIKyBaHHS Ta JIKyBaHHS JJIsI TPOTHO30BAHOTO HAIUIUBY
namnienris 3 COVID-19 [28].

MonyneHa OymiBeNbHA CTpAaTeris, MO0 CTa€ BCE MOMYJSAPHINIO B yMOBax
nanzgemii COVID-19, 3apekomennyBana ceOe sk eeKTHBHHHN 3axifl y KPHU30BUX
cutyaninx [26]. Lle BaxJnBO 1Jis 3aI0BOJICHHS Pi3HOMAHITHUX BHUMOI MEIUYHHMX
Ciyk0 13 TOTOBUMHU CTaHAAPTHU30BAHMMU KOMIIOHEHTAMU, 3aBISIKU SKUM OY/iBIi
PO3IIMPIOIOTH (PYHKILIOHATIBHI MOKIIMBOCTI Ta MPOCTIp AJIs JIIKYBaHHS Ta KADaHTHHY
[18]. AmanTHBHE TOBTOPHE BUKOPHUCTAHHS TaKOXK € €(EKTHBHAM Ta THHAMITHAM
ITIJIX0/I0M JI0 CTBOPEHHs aBapiiinux 00'ekTiB. [1i yac naHaeMii ClIOPTUBHI CIIOPY iU,
CTOSHKHM Ta iHIII OyaiBJi MEPEeTBOPIOIOTHCA HA MEAMYHI YCTAaHOBM Ta TUMYACOBI
nikapHi. Po3poOnsoThess BUMOTH Ui OUTbIl e(eKTHBHUX, PE3yJIbTaTHBHUX Ta
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THYYKHX IUIaHIB 0araToyHKITIOHAIBHOTO MPOCTOPOBOTO BHKOPHUCTAHHSI Y pasi
BUHHUKHEHHS HOBUX Kpu3 [16]. Llg crpareris BuTigHa B TO€IHAHHI 3 IHIIUMH
MEepeOBUMH TEXHOJIOTIIMH y OyAiBETbHOMY CEKTOpi, OCOOJIMBO 3 KOHIICTIIIEO
3eJIeHOT0 OYIIBHUIITBA.

OO0roBopeHHs pe3yJIbTaTIiB

3a munynumu niporno3amu OOH, no 2050 poky 70% HaceneHHS CBiTYy MOBHHHO
XKHUTH B MICTax, OJHAK Temep 3aKpaJacThCsl CYMHIB LIOJO MOTIOHOTO CLEHApiro
pO3BUTKY TOJii. BHacmigok nmanaemii OiIbIl HMOBIPHUM 3JIA€ThCSI CIIOBUTLHCHHS
ypOaHizallii 1 TOYaTOK MOCTYTOBO] JIeypOaHizarlii, 10 BiAKPHBA€E HOBI MIEPCIIEKTHBU
IUIE PO3BHUTKY CINBCBKHAX TEPUTOpPIA Ta MaleHbKHMX MicT. Emoxa 3aTsiKHOTO
KapaHTHHY 3 OCOOJIMBUMU BUMOTaMU JIO TIiTi€HHU, COLIANIBHOIT JUCTAHIII1, 3[0POBOTO
crocoOy JKHTTS CTaBUTHh IiJ MHTaHHSI caM (aKT ICHyBaHHS MEramoliCiB y iX
cydacHoMy BHTIII. Lleit mpomec cripusiTiMe MOKpanieHHIo CTaHy HaBKOJIHIITHBOTO
Cepe/IoBHIAa 1 €KOOE3IEeKH, PO3BUTKY 3€JCHOr0 OYJIBHHUIITBA 1 O30POBIICHHIO
nroscTBa. € ImaHcH, oo o0y I0BaHe CEePeIOBHUINE 3MIHUTHCS Ha Kpalle, K [e BKe
BiOyBanoch B iCTOpii JFOACTBA, KOMM TICHS TAHAEMid pPO3BHBAIUCH HOBI
apXiTeKTypHI CTHIII.

[MapagokcanpHO, ane 3aBIsKH MaHAEMii HOBI TEHACHII1 TUIaHYBaHHS MiCHKOTO
CepeIOBHIA 30CEPEAMINCH Ha ACTIEKTaX 3/I0POB’ S HACEICHHS — BiJl CTUMYJIFOBAHHS
(i3U9YHOT aKTUBHOCTI 0 3a0e3MeueHHsl ICUXOIOTIYHOI Ta MEHTAIBFHOI PiBHOBATH.
3riZHo 3 MPOTHO3aMH MOCTHAHAEMIUHA apXiTeKTypa Oye PO3BUBATUCH Y HAIIPSMKY
BPIBHOB&KEHHS IICHUXOCOLIANBHAX TPOOJIEeM Ta IiIBUIICHHA PIBHA €KOOE3MeKH
MeramomiciB. OcOONMMBOI aKTyaTbHOCTI Ha0YBalOTh 3aBJaHHS aJarTallii COIliaTbHO
3HaYMMHUX 00'€KTIB 10 pOOOTH B YMOBaX ITiCJIsl TaHEMii KOPOHABIpYyCHOT iH(peKIIil 3
BUKOPHUCTAHHAM IMITaIliiHOTO MOJICITFOBaHHS. Taki MOZIEIIi I03BOJISIOTh MIEPEBIPUTH
pi3Hi crieHapii GpyHKITIOHYBaHHS MiCIlb MACOBOTO CKYITYEHHSI JTFO/IEH 3 YpaxyBaHHAM
MEpPEeMIllIEHHS.  MOTOKIB. Pe3ynbTarv  IMITAIlifHOIO  MOJICNIIOBAaHHS  MOJYKHA
BUKOPUCTOBYBAaTH JJIsi OpraHizaimii MpoOCTOpYy ONTHMAalbHAM YHHOM 3 METOO
3HIDKEHHS LIUTBHOCTI MOTOKY JIIOJeHd 3 OJHOYACHUM 301JBLICHHSM IPOIYCKHOT
CIIPOMOIKHOCTI.

XKutrs nicns mangemii COVID-19 nikonu He Bxke He Oyne sk paninie. bararo
3aX0JliB, NMPUUHATUX I Yac HaJI3BUYAHHOI CHUTyalil, BXXKE CTAIM YaCTUHOIO
MIOBCSIK/ICHHOTO JKUTTS, 3MIHIJIM 3BHYKH Ta MOBEAIHKY Jitoaed. [1in uum BrummBom
OyayTh 3MIHIOBATUCS MIIXOAH JI0 apXiTEKTYPH Ta MiCTOOYAYyBaHHS, IPHIOMY SIK Yy
HEraTUBHOMY, TaK 1 y MO3UTUBHOMY ceHcl. [1oku 1110 ypOaHiCTHYHE CEPEAOBHUIIE HE
NPUCTOCOBAHO JIO BUMOI €KOOE3IEeKM B yMOBax MaHIEMii, aje JIOJH MIBUAKO
BUaThCs, 0O TIJIBKU TaKHi MijaXiJ 3a0e3neuye BikuBaHHs. [laHaemis He TpUBaTUME
BiyHO, aje mij T BIIMBOM 3MIHUTHLCS HE TUIBKM CTHUIL B3a€EMOIl JIofcH, a u
nmobynoBane cepemopuiie [17]. HoBi migxomm [0 TUlaHYBaHHS — MiChKOT
1HQPACTPYKTYypH Ta IU3aiiHy NPUMILICHb MiJBUILATH €KOOE3NeKy ypOaHICTHYHMX
TEPUTOPIH 1 3HU3ATH NIUTLHICTH HACEJICHHSI y METarnoicax.

Hoga mapagurma ypOocepenoBuina, 3aXMIIEHOTO Bifl MaHAEMid, BIOCKOHAIIOE
icHyI04i cTparerii MpoOeKTyBaHHS Ha BCiX piBHSX — BiA AW3aiiHYy iHTEp’e€py IO
rutanyBaHHs Micta. OnHak BUOIp HAWKPANIoi aHTHBIPYCHOT CTpaTeril 3aJIe)KHTh Bij
Oarathox (hakTopiB 1 Iepeadavae TOBrocTpokoBi peopmu. OnTruMaibHUM 0a3UCOM
JUIE CTBOPEHHSI €KOOE3MEeYHOTO MICHKOrO CEpellOBHINa HOBOIO THITy CTaHYTb
CTaHJApPTH 3eJIeHOTo OyaiBHUIITBA. barato nmutanp Bce e BUMAratoTh MOJIANBIINX

ISSN: 2411-4049. Exomoriuna Ge3reka Ta mpupogokopuctyBants, Ne 4 (36), 2020



MYJIbTUIUCIUILTIHAPHUX JOCIIIKEHB Y MOLTYKY IIUIAXIB MOJOJIAHHS ChOTOAEHHUX 1
MaiiOyTHIX MaHJEMIYHUX aTakK Ta HaJ3BUYalHUX CHTYallill Ha BCiX PiBHSAX OE3MEKH.

Bin OyniBenbHOT ramy3i o4ikyroTh (YOpMyBaHHs HOBUX CTaHIAPTIB 1 MpaBHJI, 110
BIJIMTOBITal0OTh BUMOTaM €KOOE3MeKH B €MOoXy MaHAEeMIuHUX 3arpo3. KoHKypeHTHY
mepeBary OTPHMAIOTh Ti KOMIIaHii, SIKi 3MOTJM CBOE€YAaCHO aJanTyBaTHCh 1
3aMpoIOHyBaIl 1HHOBAIiHHI MPOSKTU Yy BIAMOBIAHOCTI JO HOBHX I[iIHHOCTEH i
notpe6. [Mangemis COVID-19 mnepekoHIMBO MPOAEMOHCTPYBala HEOOXITHICTD
MEPerJIsily CTpaTerii TpPOEKTYBaHHA Ta TeOopill IUTaHyBaHHS ypOaHICTHYHHMX
TepuTopiii Ta OyaiBedb. YPOKH, OTpPUMaHi MiA yac MaHAeMii, MEepeKOHYIOTh B
HEOOXIHOCTI CTBOPEHHsI 3J0POBOT0 Ta CTIMKOro moOyI0BaHOTO CEepeloBHINA Ha
MiAIPYHTI CTAaHAAPTIB 3€JIEHOTO OY[iBHUIITBA.

BucHoBku

1. Ilaamemii MuHYIIOTO JEXaTh B OCHOBI TpaHchopMmariii ypOaHICTHYHOTO
Cepe/IOBHIIA 1 MIPOTATOM BCi€i iCTOPIT JIFOJICTBA BIUTMBAIIM HA apXiTEKTypy, ITU3aiiH
Ta iHQPACTPYKTYpy MicT, sKi chopMyBanmcs M THCKOM 3amo0iKHHAX 3aXOJIiB,
pO3pobIeHNX AJIst 3a0e3nedeHHs 310POB's, TIri€HN Ta KOM(QOPTY HACETICHHS.

2. TenpeHuii OyJiBHUIITBA 3aBXKIU BiTOOpaXkaJid 3aTHICTh €BOJIOIIOHYBATH
micns Kpusu, a B ymoBax nanaemMii COVID-19 Hai0inbin Bpa3iuBUMH 10 PU3UKY
3apakeHHS BUSBWINCH T'YCTOHACEICHI METaIoNicH, TOMY JUIsl IPOTUII ermigeMisim
Ta 1HIOUM MOMJIMBUM HaJ3BUYAHUM CHTYyalisM HEOOXiIHO CTBOPHTH HOBI
CTparerii MiCbKOTO MPOCTOPY 1 €KOOE3MEYHOTO CEPEAOBHILA.

3. MopnenroBaHHs HAq3BUYaHUX CHTyaliid 3a JOMOMOTOI0 ITU(PPOBUX
TEXHOJIOTIH T03BOJISIE CTBOPHUTH OIIEPATHBHY CUCTEMY pearyBaHHS i HPOTHO3YBaHHS
pI3HUX CIeHapiiB pPO3BUTKY €KOJOTIYHO HebesnmeyHux cutyaniil. HeoOxigHo
MiABHUIYBAaTH MPOCTOPOBY (PYHKIIOHABHICTH Ta JACUEHTPANI3allil0 METaIONICIB i3
30iNBIIEHHSM  TIOTEHINAy MIKPOMOOUTFHOCTI 1 HOBUMH TPaHCIIOPTHUMH
CTpPATETISIMH.

4. AXTyanbHUMH CTalOTh BHCOKI KpHTEpii SKOCTiI MmapameTpiB MoOYJI0BaHOTO
CEepeIOBHINA, SKi 3aCTOCOBYIOTHCS Y 3€JI€HOMY OYHiBHHIITBI, IIO CIIPSIMOBAaHO Ha
30epeKeHHsS 370pOB'S JIIOJe Ha BCIX eTamax J>KUTTEBOTO IMKIY OyaiBeslb Ta
OTOUyIUOi  iH(pacTpyKTypH, TOMY CTaHIApTH 3€JICHOro  Oy/AiBHUITBA
PEKOMEHIOBAHO y SKOCTI (hyHIAMEHTAIBLHOTO MIATPYHTS TMpolecy TpaHchopmartii
ypOaHi30BaHOTO CEPEOBHIIA IS ITiIBUIICHHS PiBHS €KOOE3EeKH.

5. Cy4acHi TexHOJOrIl nependadaroTh Pi3HOMAHITHI METOAU aBTOMATHYHOTO
OUMILICHHS 3 BUKOPHUCTAHHSAM BOYJIOBaHUX B iHTEP €pW MPHIAAIB JAJIsl CAaHITAPHOTO
OoOTpHCKyBaHHS, [1€3iH(IKYyIOUOoro OCBITIIGHHS Ta TeMIepaTypHoi 0OpoOKu
MpUMIlIeHb, OE3KOHTaKTHI TEXHOJOTil ynpaBmiHHS OyniBinsMmu. Pekomenparii
BKITIOYAIOTh 30UTBIICHHS] TMPHPOJHOTO OCBITICHHS, TIONIMIICHHS BEHTHIAIIII,
YCYHEHHS HeOe3MeYHMX YMHHUKIB 3 TOBITPS Ta NOBEPXOHb, BHKOPHUCTaHHS
MPUPOAHUX MaTepiajiiB, 030pOBYE 03€ICHEHHS IPUMIILIEHb.

6. Big OyniBenbHOT ramy3i O9iKyloTh (OPMYBaHHS HOBHX CTAH/IApPTIB i IPaBHII,
IO BiJNOBiZAal0OTh BUMOTaM €KOOE3MEKU B €MOXy MaHAEMIYHUX 3arpo3, PHU LbOMY
KOHKYPEHTHA IepeBara 3aKpiluThes 32 TUMH KOMIAHIsIMH, SIKi 3MOTJIM CBOEYACHO
aJanTyBaTHCh 1 3aIPONOHYBAJIM IHHOBAIIMHI MPOEKTH Y BiJNOBIIHOCTI 10 HOBUX
LIHHOCTEH 1 moTpeO.
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SCIENTIFIC AND THEORETICAL JUSTIFICATION OF SOLID
HOUSEHOLD WASTE ACCUMULATION IN ZHYTOMYR REGION

Abstract. Practical experience of solid domestic waste (MSW) management in
Ukraine and developed countries is analyzed. Theoretical volumes of MSW
accumulation taking into account statistical factors are studied. The generalized
method of MSW accumulation volumes allows forecasting their formation from
the factors and evaluating the morphological composition of MSW in the region.
The system for optimizing community waste management at the collection and
disposal stage with the quality of the optimality criterion has been proposed. The
degree of recycling and the costs of collecting and transporting waste should be
taken as a criterion for optimising the urban waste management system at the
collection and disposal stage. The quality analysis of the waste management
system in the Zhytomyr region made it possible to identify the main problems in
municipal waste management and the main reasons for their occurrence. The
survey shows that the main problem in the area of waste management is the low
efficiency of the existing management system, accompanied by the introduction of
outdated and inefficient management methods with the lack of effective interaction
of all participants in the waste management process and, above all, the lack of
public involvement in solving the problem. The authors concluded that at the
present time Zhytomyr city and Zhytomyr Region faced the following problems in
the area of solid waste management: the number of spontaneous landfills has
increased; the number of modern waste collection bins is insufficient and there
are no bins for separate waste collection; the quality of solid waste collection
services is inadequate; there is no recycling plant in Zhytomyr; large amount of
household waste in the city landfill and absence of monitoring of its impact on the
environment.

Keywords: waste morphology; volume of solid municipal waste; MSW
accumulation; dump; landfill
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HAYKOBO-TEOPETUYHE OBIPYHTYBAHHSI HAKOIIMYEHHSA
TBEPJIUX ITOBYTOBHUX BIAXOAIB ’)KUTOMHWPIINHN

Anomauyin. Ilpoananizoéanuti npaxmuyHuii 00Cei0 NOBOOJNCEHH 3 MEEPOUMU
nobymosgumu sioxooamu (TI1B) ¢ Yxpaini ma pozeunenux kpainax ceimy. Busueno
meopemuyuni obcaeu Hakonuuenna T1IB 3 ypaxysanHam cmamucmuyHux YUHHUKIE.
3anpononosana cucmema onmumizayii Wooo ynpasninHa i0X00amu epomad Ha
cmaodii' ix 300py i 6uOaneHHA 3a OONOMO2010 AKOCMI KPUMEPIo ONMUMATbHOCH.
Ipu supiwenni numane onmumizayii cucmemu YApasiiHHA MICbKUMU 8i0X00AMU HA
cmaoii ix 300py i 8UOANeHHs 8 AKOCMI KpUMeEPIto ONMUMAIbHOCMI CI0 NpUUMamu
cmyninb ymunizayii 6i0xo0ig (KiibKicmb 8i0X00i8 0/ 6MOPUHHO2O BUKOPUCHIAHHSA
Ha OCHO8I iX po30inbHO20 300pY 8 HCUMIO0BOMY [ HEHCUTIOMY CeKmopi micma ma
copmyeanHs 8i0X00i8, 30a2aueHuUx KOPUCHUMU KOMNOHEHMAam), umpamu Ha 30ip
i mpancnopmysanna 6ioxo0is. Ysazanvuena memoouka oocazie nakonuvenns TIIB
003607151 NPOSHO3YEAMU IX YMEOPEeHHs 3 YUHHUKIG MA OYiHeHUull MOppOono2iuHull
cknao TIIB obnacmi. Axichuil awnaniz cucmemu YNPAeninHi NOBOONCEHHAM 3
gioxo0amu Kumomupcovroi obaacmi 003601U8 BUHAUUMU OCHOBHI NpooOiemu y
cepi no6ooHCceHHSA 3 KOMYHANLHUMU 8I0X00aMU MA GUABUMU OCHOSHI NPUYUHU iX
nosAeu. Ananis, BUKOHAHUIl A8Mopamu, HOKA3VE, WO OCHOBHOI NPodaemor0 y cpepi
NOBOOJICEHHA 3 BIOX00AMU € HU3bKA eheKMUBHICMb ICHYIOHOI cucmemu YNpasiinHs,
WO CYynpoBoOINCYEMbC BNPOBAOINCEHHAM 3ACMAPIUX MA  HU3LKOEHEKMUGHUX
Memooie YNpagniHHa 3 6IOCYMHICMIO epeKmugHoi 3aemMo0ii 6CIX YYACHUKIB
npoyecy O8O0 CEeHH s 3 i0X00amu i Hacamnepeo 8I0CYMHICMb 3aALYYeHHs 2DOMAOU
07 gupiuents npobaemu. Aemopu Oitiuiiu 8UCHOBKY, wo Hapasi 6 JKumomupi ma
JKumomupcokiti obracmi, y cghepi ynpasninHs ma NOG00NCEHHs 3 MEepOUMU
nobymosumu 8i0X00aMu HAAGHI HACMYNHI npobiemu, a came: 30iIbUUUIACD
KITbKICMb CIMUXTUHUX CMIMME3BANUWY, HAAGHA HEOOCMAMHA KilbKIiCMb CYUACHUX
KOHmetinepie 011 300py nooymogux 6i0xo0i@ ma 6i0Cymui KOHmelHepu O/
PO30ibHO20 30UpaHHA BI0X00i8; CNOCMEPIcAEMbCSA HEHANENICHA SKICb HAOAHHS
nocnye 3 6U6e3eHHsI MEepoux NOOYmMoeuUx 8i0X00i6; 8I0CYMHIl cmimmenepepoOHuil
3a600, BUABILEHO ENUKY KIIbKICMb NOOYMOUX 8i0X00i6 HA Mepumopii MicbKoeo
3ganuwia ma eiocymuii monimopune enauey TBII na doexinis.

Knrouosi cnosa: mopgonocia 6i0xo0ie; 06csie meepoux KOMYHAIbHUX 6i0X0018;
Haxonuuenns TIIB; 36anuwe; nonieon

HocTranoBka npodaemu

OCHOBHHMM 3aBJaHHSAM KOMILICKCHOTO BUPIIICHHS NPAKTUYHUX MHUTaHb YIPaBIiHHS
ITOTOKOM BIJIXOJIB B MICTI € OpraHi3allisi palfioHaJIbHOrO TOBO/DKEHHS 3 BiIX0aMu
[1], mo BiAMOBiA€E CyYacCHUM EKOJIOT0-€KOHOMIYHUM Ta PECypCHHM BHUMOTaM i
BKJIFOYa€ MiHIMI3aIliF0 BUTPAT HA CaHITAPHY OYMCTKY MiCTa, BUKOPUCTAHHS BiJIXOJIiB
SIK JDKepeJia CHPOBHHHU, 3a0€311eUeHHs €KOJIOTTYHOT O€3IIEKH, IIePEX i/l BiJl OJTIrOHHOTO
3aXOpPOHEHHS BiJXOMIB JI0 iX MPOMHUCIOBOI mepepoOku [2]. Tomy, KOMIUIEKCHE
yIOpaBIiHHS BiJXOJaMH BKIIOYae B ce0Oe opradizamito 300py, BHAAJICHHS
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(TpaHCTIOpTYBaHHS), COPTYBAaHHS, TIEPEPOOKH Ta 3aXOPOHEHHSI, & TAKOXK 3BEICHHS 10
MIHIMyMy KiUIBKOCTI BIJIXO/IiB, sIKi HAIIPABIISIOTHCS Ha 3axopoHeHHs [ 1-9].

[lepmovyeproBuM 3aBHaHHSAM B pPO3pOOLI CXEMH YHPABIiHHS BiAXOJaMH €
oprasizamiss ix 300py, BUAalleHHS Ta BUKOPHUCTAaHHA CYYaCHHX MIiAXOMIB 13
saiyuennsam metoais /133 ta I'IC [10-12, 23]. 3BosikaHHs 3 BUIAICHHSAM BiIXOIiB
3 MicUp iX YTBOPEHHS HEMpPUIYCTUMO, 00 MOXKEe NpPU3BECTH [0 CEPHO3HOTO
3a0pynHeHHs MicT. Bugamstors Bigxoan abo Ha MOJITOHM 3aXOpPOHEHHsS, abo Ha
cnermianbHl 00'€KTH IS TepepoOKH Ta 3HEIMKOoKeHHs. [locTymoBmii mepexis Bifg
MOJIITOHHOTO 3aXOPOHEHHS 10 MPOMHCIIOBOI EepEpOOKH € OCHOBHOIO TCHICHLIIEIO
BUpIiLIeHHs po0IeMH BiIXoAiB y cBiTOBiH mpaktui [13]. [IpomucnoBa nepepodka
BIIXOZIB 3HIMAa€ MPOTHPIYYS MK MICTOM, J€ YTBOPIOETHCA BEIIMKA KITBKICTH
BIIXOJIB, 1 TEpPEAMICTAM, 1€ BiIXOAM TOBHHHI OyTH po3MilieHi. MiHiMi3arlis
KUTBKOCTI BiZIXO[iB, II0 HANpAaBJISIIOTHCSA B MicCIsl 1X MepepoOKH 1 3aXOpPOHEHHS,
BHPINIYEThCS HA OCHOBI BKJIFOYEHHS B CXEMY YIPAaBIiHHS Omepamiii COpTyBaHHS
BIIXOIIB 1 BHIIJICHHS PECypcCiB, MPHUOATHUX [UIA TOAAIBIIOTO BHKOPHCTAHHS
[1, 6, 14, 15].

Takum uymHOM, Ha cramii 300py BigXomiB 0Oararo B YOMY BH3HAYAETHCS
e(eKTUBHICTH i Oe31eKa ix momanbioi nepepoOku Ta 3axoponeHHs. [Ipu BupimenHi
MUTaHb ONTUMI3allii CHCTEMH YIIPABJIiHHSI MICBKUMH BIIXOAaMHU Ha CTaii iX 300py
1 BUIQNICHHS B SIKOCTi KPUTEPil0 ONTUMAIILHOCTI CITiJ] IPUAMATH CTYIIHb yTHTi3alii
BIIXOMIB (KIMBKICTh BIOXOMIiB IS BTOPUHHOTO BHUKOPHCTAaHHS Ha OCHOBI ix
PO3IiNBHOTO 300py B JKHUTIOBOMY 1 HEXHJIOMY CEKTOpI MicTa Ta COpPTYBaHH:
BiIXOXiB, 30araueHNX KOPUCHUMH KOMIIOHEHTaMH), BHTpaTH Ha 30ip i
TPAHCIIOPTYBAHHS BiIXOJIB.

AHaJi3 gocaifkenb Ta myosaikanii

[IpoBeneHHsT TMOPIBHSIBHOTO aHANi3y BUKOPHCTAaHHS pI3HOBUIIB  CHCTEM
noBopkeHHs 3 TIIB y cBiTOBii mpakTuili mokaszaio, IO Ha ChOTOMHI B CBITI
OCHOBHUM HAIPSIMKOM TOBOJIKCHHS 3 BIJIXOJlaMHU € TEepexia BiJl MoxXoBaHHs (Ha
MOJIIFOHAX 1 3BajIMINAX) JO MPOMHUCIOBOI nepepoOku. BueHi CBITYy MOCHUIIOIOTH
MTOIITYKH MOYKITUBOCTEH BUKOPUCTAHHS BiIXOIIB 1 X OKpeMHX KOMITOHEHTIB B SIKOCTI
BTOPUHHHUX PECYPCIB, IIO0 OJHOYACHO CIPHUAE CKOHOMII CHUPOBHUHHM 1 TOCTIHHIN
TypOOTI Ipo 0xopoHy npupoau [14-19].

KinmeBoro omepariicro B 3araibHiii CXeMi IIOBO/UKCHHS 3 BIiIXOJaMH B
PO3BHMHEHHX KpaiHaX € TpOMHCIOBa TmepepoOka [17], mo Bupillye TUTaHHS
3HELIKO/DKEHHS, yTHI3allii Ta JIKBiJallli HeBUKOPUCTAHOI'O 3AJIMIIKY BIIXOIIB.
[lepexin Bij MOJITOHHOTO 3aXOPOHEHHSI BiXOIB /IO iX MPOMHUCIIOBOI MIEpepOOKH B
YkpaiHi Mae cTaTH JOBrOCTPOKOBOK) CTpPATETi€l0 KapIWHAIBHOTO BHUPIIICHHS
po0JIeMH BIZIXOJIIB Ta, 3 OIJISAY Ha Ae(ilUT eHEProHOCITB, TOBUHEH BUPIIIMTUCS B
nepiny uepry [20-22].

HeoOxigHicTh TOCHIZOBHOIO BIPOBAUKEHHS B JKUTTA KOHILEMNLIl CTajIoro
PO3BUTKY TOTpeOye pO3pOOKH BHUCOKOES(PEKTHBHOTO OOJaJHAHHS Ta MPOIECIB
yrumizamii TIIB, mo He juire 3a0e3nedynTh 3a0lMaUKCHHS MaTepiajibHUX Ta
EHEPreTHYHUX pPEecypciB, ane 1 3MEHIIUTh 3a0pyJHEHHS HaBKOJHUIIHHOTO
cepenopuia. Hail0inpimor0 MipoH CyYyacHMM BHMOTaM BiJIOBigae moOya0Ba
MTPOMHCIIOBOT TEXHOJIOTII 3a MPUHIMIIOM KOMOIHAIlli Pi3HUX METOIIB IEepepOOKH
TIIB (xommekcHa mepepoOka TIIB), cTBOpeHHS 1 BHKOPHCTaHHS MOOUIHLHHX
YCTaHOBOK 3 JIKBiJIaIlii HECAHKITIOHOBAHMX 1 3aKPUTHUX 3BAIUML. Y 3B’SI3KY 3 LIUM
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OJIHUM 3 MPIOPUTETHUX HAIPSIMIB HAYKOBHX JIOCIII)KEHb B €KOJIOTIUHIM Oe3Imeli €
po3po0Ka, BIOCKOHAJeHHA Ta OOIpyHTOBaHWH BHOIp e(EeKTUBHUX IUISIXiB
nepepooku TIIB.

ToMmy, OCHOBHMM €TamoM JMAOCHIDKEHHS OyJO TEOpeTHYHE OOTpyHTYBaHHS
YTBOpPEHHS TBEPANX MOOYTOBHX BiAX0iB Ha JKUTOMUPIIHHI.

MarepiaJj i 0cHOBHI pe3yJbTaTH Ta iX aHATi3

HocnimkeHHs TPOBOAWINCS Ha 3BajuIIax 00’€JHAHUX TEPUTOPIAIbLHUX TPOMai
Kutomupmuau. Bci moOyToBi  Bimxoau MemkaHiiB JKurtomupimuau — 0e3
MOTIEPEeTHHOTO COPTYBAHHS CKIAQAYIOTHCS Ha 3BANHINAX, IO CTAlM JDKEPETIOM
IHTEHCUBHOTO 3a0pyAHEHHs aTMocdepu, MA3eMHHUX BOA (a 3arajoM 3arpo30io
eMiIEeMIYHOTO CTaHy), HI0 3YMOBJIOE HEOOXiAHICTh YAOCKOHAJICHHS MpPOLECY
CKJIalyBaHH BiIXOIiB.

[lepeBaxkHa OimpmricTs JKUTIIOBHX OyauHKIB JKWTOMHpa € BHCOTHHMH,
OCHAIIICHUMH CMITTENMPOBOAaMH. AJle B iHIIMX pailoHHMX LeHTpax obmacti (Maiwus,
Kopocrtens, bepandiB) cuTyarlisi mpoTuniekaa. binpmricte OyniBens HalEXHUTh 0
MIPUBATHOTO CEKTOpy. 3a HasBHOCTI cMitrenpoBomy Bci TKB, mo HakomadyroThCs,
HAJIXOMATh y CMITTEIPOBI] Uepe3 MpUHMalbHi BiKHA 3 KJIallaHaMH, sIKi po3MillieHi Ha
MDKIIOBEPXOBHX MalJaH4YMKax. Bimxomu mamaroTh y cMITTENpHAMalbHy Kamepy i
TIOJTAIOTHCS JIBIPHUKOM Y CMITT€30ipHUI KOHTEHED. 3a BIACYTHOCTI CMITTEMPOBOIY
MEIIKaHIli, ABIPHUKH, MPUOUpanbHUKH Tomo BUHOCITE TKB 10 cmiTTe30ipHHX
KOHTCHHEpiB, 4YacTMHA 3 SKUX BCTAHOBICHA TpylNaMH Ha KOHTEHHEPHHX
MaiinaHanKax, eI mo ogqHoMy. CaHiTapHUN CTaH CMITTENPOBOIIB OyIMHKIB € BKpai
He3a/10BUTHHUM. He3aIoBITEHIM € TaKoK CaHITapHUI CTaH KOHTEHHEPiB, OCKUTBKU B
MICTi HE ICHY€ CUCTEMH PETYJISIPHOTO X MUTTS Ta e3iH(eKIii.

Ha panwmit wac B JKUTOMHpCBHKIH OOJIACTi NMPAaKTUKYIOTHCS Pi3HI TEXHOJOTIT
30MpaHHs Ta BUBE3CHHsI MOOYTOBHX BiaxoiB (Tabm. 1).

Tabmus 1 — TexHounorii 30upaHHs Ta BUBE3CHHS TOOYTOBUX BiAXOIIB

O06’exT 306ip Bugiz TKB
Kutnoswuii cekrop | Crannmaprhi 30upanibHi  CMITTEBO3M 3a IIJIAHOBO-
GaraTokBapTUPHOI HE3MiHIOBaHi MO/IBIPHOIO CHCTEMOIO 3a
3a0y10BH KOHTEHHEpH BCTaHOBJICHUMHU MapuIpyTaMu i
mictkicTio 0,75 um | rpadikamu, 110 po3pobIeHi
1,1 M3 MEPEBi3HUKAMA Ta TIOTO/DKEHI i3
3aMOBHHKaMHU IIOCIYT — YTBOPIOBAYaMH
BIIXOMIB
YTBOproBaui BigxoxiB, | KonreliHepn [IraHoBO-peryisipHa  cuctema  abo
00'ekTrt HeBUPOOHWYOI | MicTkicTio 0,75 uWm | 3asBoyHa cmcTema (3a I3BIHKOM IIPH
chepu 1,1 M® 3aIlOBHEHHI KOHTCHHEpa)
InauBinyansHa Konrelinepu 30upanbHi CMITTEBO3M 32 IIIAHOBO-
3a0yoBa MictkicTio 0,75 uu | perynspHor (IOJBIPHOIO) CHCTEMOIO
(npuBaTHHMIT ceKTOP) 1,1 M8 32 BCTaHOBICHUMH MapUIpyTamMH i
rpagikamMu
bes Buxopucranas | CMITTEBO3 pyXa€eThCs 32 BCTAHOBICHUM
KOHTEWHEepiB MapmpyToMm i rpadikom, a MeIKaHI
BuHOCATH TIIB B momiMepHHX makeTax
(um iHOIH Tapi) 1 3aBaHTaXyIOTh iX y
CMITTEBO3
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Y M. XKutoMupi icHye po3raigy’keHa CUCTeMa 3aroTiBebHUX ITyHKTIB BTOPUHHOT
cupoBuHU. OCHOBHI BHJIM BTOPHHHOI CHPOBWHH, B TOMY 4Hchi Bifiopanoi i3 TKB:
MakynaTtypa (KapToH, mamip), ckio (ckioTapa, ckiob6iii), [ITED mmsamku, aeski
BHIH TIOJIIMEPHOT TUTIBKH, METAJIH (YOPHI Ta KOJILOPOBI), TEKCTHIIb IPUHMAIOTLCS Ha
PI3HOMaHITHHX ITyHKTaX 0e3 00OMeKeHb 00CSITiB.

Bugi3z TIIB 3xiiicHIOE€TECS Ha MOJIITOHU Ta 3BayuIa JKutoMmupcebkoi o6acti. Ha
CbOrojH1 B 00acTi aie 819 Micupb BUAaaeHHS BIAXoAiB. TakoK Ciaij BIA3HAYHUTH, 11O
Oinpimicts mosnironiB TKB He BiAMmoBiAarOTh caHITApHAM BHMOTaM 3 €KCIUTyaTarii
TMOJIITOHIB, a 3HA4YHA KIUJIBKICTh TIOJNITOHIB B)KE BHUEpIaja CBili pecypc i craia
(haKTOPOM aHTPOIIOT€HHOTO HABAaHTAXKEHHS Ha JTOBKLILIS.

B obmacri mie 6 oJiroHis, sKi, 3a JTaHUMU JleprkaBHOT €KOJIOTIUHOT 1HCIIEKIi1, He
BIANOBIZal0OTh  €KOJIOTIYHMM Ta TNPUPOJOOXOPOHHUM BHMoram — TOB
«MicekkomyHcepBicy»  HoBorpag-Bomuucbkuii, KomyHanpHe — BHpOOHHYO-
rocronapcbke mianpueMctBo B M. Kopocrens, Manmaceke MKII «brmaroycrpiit»,
Pagomumuibebke  Michbke  KoMmMyHanbHe 1-Bo, TOB  “Ilomiccsa-Exocdepa”,
KII «ATIT 0628.

Teepni moOyToBi HetokcwuHi Bigxomu IV kiacy HeOe3mekw pO3MIIIYIOTHCS
TaKO)XK Ha MICBKOMY CMITTE€3BANMIN, SKE€ po3TamoBaHe Oins c. ['posnHe
KopocreHcbkoro paiioHy Ha MicTi BiANpanbOBaHUX MilaHUX Kap’epiB. [IpoexTHa
notysxHicts nomirony TIIB —2679,570 tuc. M. Ioniron mwiomero 30 rekTapis mie 3
1972 poky. OOcsT HakONMWUYEHHS BIAXONIB HAa MICBKOMY CMITTE3BAIUIIL OIS
c. I'po3une KopocTeHncrkoro paifoHy npeactaBieHo B Ta0I. 2.

TaxuM 4MHOM, YTBOPEHHSI BiZIXO/IiB 3 POKY B PiK 3pOCTAa€, TO/I SIK 3HAYHA YacTKa
WX BiIXOMiB BUAANSETHCA HA TONITOHHW Ta CMITTE3BAIHINA, SIKi €KCIUTyaTYIOThCS
HEHAJeKHUM UYMHOM, BHACTIIOK YOTO CTBOPIOIOTh HETAaTHBHHUN BIUIMB Ha
HABKOJUIITHE IPUPOIHE CEPEOBHUIIIE Ta 37I0POB’ sl JTFOICH.

Tabmurs 2 — O0caT HAaKOTIMYSHHS BiXOiB HA MiCHKOMY CMiTTE€3BAIIUII,
sKe po3ramoBaHe 611 . I'posune KopocteHcbkoro paiiony

Micayp 2016 pix, m° 2017 pix, m°
CiueHb 5172,745 1629,498
Jlrotuit 5260,078 1638,437
Bepesenb 1866,495 2636,213
KsiteHn 2180,792 2039,533
TpaBeHn 2239,912 2572,504
YepBeHb 2115,332 2351,073
Jlunens 1841,984 2270,092
CeprieHb 1900,546 2358,2
Bepecennb 2075,740 2459,6
JKoBTeHp 1840,328 1998,3
JIuctonan 1797,448 1896,5
I'pynesn 1597,688 1789,6

[Ipobnemu moomxkenns 3 TIIB Hacammepen CTOCYIOTBCSI MICBKHX TEPUTODIH,
aJle € aKTyallbHUMH JJIs CUThCHKOT MiCIIEBOCTi. Y OUIBIIOCTI HACEICHHUX ITyHKTIB
BiJICYTHI Tiporpamu noBopkeHHs 3 TIIB Ta cxemu caHiTapHOI OYMCTKU HACEICHUX
MYHKTIB, HE BEIYTHCS PEECTPU 00’ €KTIB YTBOPEHHS, OOpOOJICHHS Ta yTHIIi3arii
BIIXOJIB 1 MiCIb iX BHJQJICHHS, BCE I MPU3BOIUTH JO YTBOPEHHS CTHUXIMHMX
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CMITTE3BAIMAI Ta TOTIPIICHHS CaHITAPHOTO CTAaHY HACEJNEHWX ITyHKTIB.
CniBBigHomeHHst o6csrie TIIB, mo yTBOPIOIOTBECS B MICBKIH Ta CUIBCBKIH
MicIieBocTi cknanae 63,8 ta 36,2% BiAMoOBiAHO.

SkicHWE aHami3 CHUCTEeMH YIpPABIIHHSA TOBOKEHHSIM 3  BiAXOIaMHU
Kutomupcpkoi o06macTi TO3BONMB BHU3HAYUTH OCHOBHI IpoOiieMu y cdepi
MOBO/IKEHHSI 3 KOMYHAJIbHIMHU BiIXOAaMH Ta BUSBUTH OCHOBHI NMPUYUHHM, SKi iX
BHUKJIMKAM. AHani3 TaOnump IOKa3ye, M0 OCHOBHOIO mpobiemoro y cdepi
TTOBO/KEHHSA 3 BiJIXOJaMH € HU3bKa e(DeKTHBHICTH iICHYIOUOI CHCTEMH YITPaBIIiHHS,
IO CYNPOBOIKYEThCS BITPOBAKCHHSIM 3aCTapijifX Ta HU3bKOS(EKTUBHUX METOMIB
yOpaBliHHS 3 BiACYTHICTIO €(eKTHBHOI B3a€MOZil BCiX YYAaCHHUKIB MpoOLECY
MTOBOJDKEHHSA 3 BIIXOJaMH 1, B MIEPIIY Yepry, BIACYTHICTh 3aTy9eHHS TPOMAIH JIJIs
BUPIILLICHHS TPOOJIEMHU.

Ortxe, Ha choroHi B XKuromupi ta XKutoMupcekiit obmacti B chepi ynpapiiHHs
Ta MMOBOKEHHS 3 TBEPANMH MTOOYTOBUMH BiIXOJaMH TIOCTAIN PSi/I IPOOIIeM, a caMe:
30UTBIITMITACH KITBKICTh CTUXIHHUX CMITTE3BAIMII (SKa 3 KOXKHAM POKOM 3pPOCTaE,
X04 KOMYHaJbHI CHyXOW 1 NpHOMpAIOTh); HEAOCTATHsS KIJIBKICTh CyYacHHX
KOHTEHHEepiB A 300py MOOYTOBMX BiIXOMiB Ta BiACYTHICTh KOHTEHHEPIB IS
PO3ALTEHOTO 30MpaHHS BiIXOJiB; HEHAJEKHA SKICTh HA/IaHHS ITOCIYT 3 BUBE3CHHS
TBEpAUX MOOYTOBUX BiJIXOJIB; BIJCYTHICTH CMITTENEPEPOOHOTO 3aBOIY; BEIHKA
KUTBKICTh MOOYTOBUX BiJXOJliB HA TEPUTOPIi MICHKOTO 3BAJIHUINA Ta BiJCYTHICTbH
MPOBEACHHS MOHITOPHHTY HOTO BIUTHBY Ha JOBKIJUIA.

BucnoBku

TakuMm unHOM, iCHYIO9A CTPYKTYpa cucteMu moBomxerns 3 TI1B Ha XXutomupmuni
HeJIOCKOHAala, 11 (parMeHTapHICTh, PO3'€IHAHICT Ta PI3HOPIAHICTH 32 BIICYTHOCTI
B3a€MOJII 3 OpraHamMH JIepXKaBHOTO  YIPaBIiHHS, CIYKOaMH  OXOPOHH
HaBKOJIMIIHBOTO MPUPOTHOTO CEPEOBHIIA Ta MiCIIEBOIO TPOMAIOI0 HE 3a0e3neuye
JOCTaTHBOTO PIBHS KOHTPOJIIO 33 CaHITAPHUM CTaHOM TEPHTOpPii, a TaKoX
30UpaHHsIM, TPAHCIIOPTYBAHHSIM, 3HEITKOJKEHHSIM Ta 3aXOPOHEHHSIM KOMYHaJIbHUX
BIIXOJIIB.

Omxe, HaBeIeHI JaHl CBigyaTh, IO 3a JOCIIKEHHMMH IOKa3HUKAMH
JKutomupiimua 1ie He 3a0e3leuye MOKpaileHHS a0o xoya O CTabLIBHOCTI
€KOJIOTIYHOi Oe3meKku dYepe3 CIA0KICTh E€KOHOMIYHOTO MEXaHi3My BIUTMBY Ha
ONTHMI3allil0 TPUPOIOKOPUCTYBAHHS Ta 3aXHCT HABKOJIMIIHBOTO CEpPE/IOBHUINA,
HETOCITiZIOBHE, (OopMajibHE 3aCTOCYBaHHs NPUHIMIY ‘3a0pyaHIOBad TUIATHTH”,
BY3bKICTh 0231 €KOJIOTIYHOI'O OIMOJATKYyBaHHS, BICYTHICTh MEXaHI3MiB iHICKCAIlil
HOPMaTHBHOI 0a3u TOIIO.
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USE OF REMOTE SENSING RESULTS IN THE TASKS OF
NAVIGATIONAL AND HYDROGRAPHIC SITUATION MONITORING

Abstract. The paper presents the possibilities of using modern online sources of
satellite information in the tasks of monitoring the ecological and navigational-
hydrographic situation and building on their basis methods and information
technologies to reflect the state of marine waters and operational forecasting of
changes in this state. For the tasks of monitoring the ecological and navigational-
hydrographic situation, one of the most convenient and informative is the marine
environment monitoring service COPERNICUS (CMEMS). This service collects
and presents data on observations of spatio-temporal variability of sea water
temperature and salinity values, streams parameters, etc. by using specialized
artificial satellites Sentinel-1 and Sentinel-2, which intended for use in the mission
of a dual satellite with high viewing frequency and high resolution. CMEMS
provides, on a regular and systematic basis, information on the physical condition,
variability and dynamics of the oceanic and marine ecosystems. The principle of
measurement uses natural microwave emissions on the sea surface, which vary
depending on the degree of roughness of the sea surface. You can get the parameters
of wind direction, atmospheric water vapor, rain speed, sea ice (age, concentration
and limit), the length of the snow cover and the water content in the snow.
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High-resolution ice mapping services provide ice classification and floating ice data
to navies and shipping companies to ensure safe year-round shipping. The ability of
the Sentinel-1 to conduct observations in any weather and during the day or night
makes it ideal for accurately determining the location and movement of the vessel
at sea. Oil detection applications are used to gather evidence of illegal discharges,
analyze the spread of oil spills and search for oil reserves by detecting natural
infiltration. Sentinel-1 marine products, in combination with global sea wave
models, help determine the direction, wavelength and height of waves on the open
sea, as well as help predict the weather, the movement of ships and the use of wave
energy. In addition, Sentinel-1 can provide data on the interaction of ocean waves
and streams, which allows you to visualize large-scale ocean streams, cold/warm
water massifs, coastal streams and internal waves. Software and hardware
complexes and information-analytical systems created with the use of these methods
and technologies can significantly increase the efficiency and effectiveness of
solving problems of environmental monitoring, navigation and hydrographic
support of navigation, search and rescue operations in marine waters.

Keywords: remote sensing; ecological monitoring; space images; information
technology; navigation and hydrographic situation

O.A. Ilunuos?, JI.JI. Kpera?, O.I'. JIe6ian?, H.A. IlleBsakina®

! lepxaBua ycranosa "HaykoBmii rigpodizwunmii mentp HamiomaneHoi axamemii Hayk
Vkpainun”, m. Kuis, Ykpaina

2IncTuTyT TenekoMyHikaliii i robansHOro indopmaniiinoro npocropy HAH Vkpainwu,
M. KuiB, Ykpaina

BUKOPUCTAHHS PE3YJIbTATIB IUCTAHIIIHHOI O 30HAYBAHHA
3EMUJII B 3BATAYAX MOHITOPUHI'Y HABIT'AINIMHO-
T'TIJIPOTPA®IYHOI OBCTAHOBKHA

Anomauisn. B pobomi npedcmasineni moxciu8ocmi GUKOPUCNAHHA CYYACHUX
OHJIAUH-0dICcepen CYRYMHUKO080I inghopmayii 8 3a0auax MOHIMOPUHEY eKOA0SIYHOT §
Hasieayiino-2iopoepagiunoi 0bcmanogku ma no6yo0oeu Ha ix OCHOGI Memooig i
IHGOpMAYIIHUX MeXHONI02I BI00OPAdCEHHS. CMAHY MOPCbKUX aKeamopit ma
ONepamueHo20 NpoSHO3Y6AHHA 3MIH Ybo2o cmawny. [us 3a0au MOHImMOpuHzy
eKoN02IuHOl [ HasieayiliHo-2i0pocpadiunoi 06Cmanosku OOHICI0 3 HAUOLIbU
3pyunux i iHopMAMUSHUX € CAYyHCOA MOHIMOPUHSY MOPCHKO20 Ccepedosuiyd
COPERNICUS (CMEMS). 3asznauena cayscoa COPERNICUS wnaxonuuye ma
npedcmaeisic O0ani CHOCMeEpediceHb NPOCMOPOBO-4aACOGOi MIHIUGOCMI 3HAYEHD
memnepamypu ma COJNOHOCMI MOPCbKOI 600U, napamempié meuili moujo,
OMPUMAHUX NPU BUKOPUCMAHHI CREYiani308aHUX WMYYHUX CYNYMHUKIE 3emii
Sentinel-/ ma Sentinel-2, wo npusnaueni Onn euxopucmanms 8 pamxax Micii
3080€HO20 CYNYMHUKA 3 6UCOKOIO YACMOMOIO NOBMOPHO20 Nepeisidy i 8UCOKOI0
po3dinerorw 30amuicmrwo. CMEMS nadae na pecynapHitl i cucmemamuyniil OCHO8I
008I0K08Y IHGOpMayito npo Gi3udHUL CMAaH, MIHIUBICMYb [ OUHAMIKY OKeaHIYHUX I
Mopcokux — exocucmem.  [lpunyun — GUMIPIOBAHHS — GUKOPUCIMOBYE — NPUPOOHIT
MIKPOXBUNLOBI GUKUOU HA NOBEPXHI MOPs, AKI 8apilOIOMbCs 8 3ANEAHCHOCMI 8i0
cmyneHs wopcmkocmi nogepxui mopsa. Mooicna ompumamu napamempu HanpamKy
simpy, ammocgepnoi 800saHOI napu, weuoKocmi 0owsy, MOpPCbKo20 1600y (8iK,
KOHYEHMpayis i mMedca), nPOmANCHOCMI CHI208020 NOKPUBY i BMICIY 800U 8 CHI2).
Ilocnyeu 0006020 KapmozpaghyéanHus 3 GUCOKOIO PO3OINbHOIO 30AMHICMIO
3a6e3neuyroms 1b0008y KIACUPIKayiio i 0aui o NIA8YUUX KPUIICUHAX 071 bepe206ol
OXOPOHU, BITICLKOBO-MOPCLKUX (DIOMIG I CYOHONAAGHUX KOMNAHIU 0I5 3a0e3neyenHts
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besneunoco  yinopiuno2o  cyowonnascmea. 30ammuicmv  Sentinel-1  gecmu
cnocmepedicenHs 8 0y0b-aKy no2ody i 6 OeHHuli abo HiuHull wac pobumse il
i0eanbHO0 O MOYHO20 BUSHAYEHHS MICYE3HAXOO0JCeHHA | nepecy8anHs CYOHA 8
mopi. Jlooamku 3 6uUAGleHHA HAQMU BUKOPUCTHOBYIOMbCA 01a 300py 00KA3i8
He3aKOHHUX CKUOI8, AHANI3Y NOUUPEHHS HADMOBUX PO3IUGIE | NOWYKY HADMOBUX
3anacie WiAXOM GUABNIEHHS NPUPOOHO20 NpocouysanHsa. Mopceki npodykmu
Sentinel-1 6 noeonanni 3 2nobarbHUMU MOOETAMU MOPCLKUX X8UTL OONOMAZAIOMb
BUSHAYUMU HANPAMOK, OO0BAUCUHY X8UNb I 8UCOMY X6Ub Y GIOKpUMOMY MOpI, a
MAaKodc 0ONOMa2aioms y NPOSHO3Y8AHHI NO200U, PYXY CYVOeH i GUKOPUCMAHHI
enepeii xeunv. Kpim moeco, Sentinel-1 moowce nadasamu Oaui npo 63a€mooiio
OKEeaHCObKUX X6Ulb [ meuil, wo O00360J€ 6I3yanizyeamu GeiuKOMAacCulmaoHi
OKeaHCcoKi meyii, Macusu Xoi00Hoi/mennol 600u, npubepexcui meyii i 6HympiuHi
xeuni. Cmeopeni 3 GUKOPUCMAHHAM 8KA3AHUX MeMOOi8 [ MeXHON02IU NPOePaAMHO-
MeXHIUHI KOoMnIeKcU U IHQOPMAYIIHO-AHATIMUYHI CUCEMU MONACYMb iICIOMHO
nIOBUWUMU ONEePAMUBHICb | Pe3YTbMAMUBHICIb UPTUEHHS 3A0aY eKOI02iYH020
MOHImMoOpuH2y,  HagieayiuHo-2iopoepaghiunozo  3abesneueHHs  CYOHONIABCMEA,
NpoGedenHsT NOWLYKOBUX [  ABAPIUIHO-PAMYBATbHUX —ONEpayiil 6 MOPCbKUX
aKeamopisx.

Knrouosi cnosa: oucmanyitine 30H0y8amHa 3emii; eKONOSIMHUN MOHIMOPUHE,
KOCMIUHI  3HIMKU,  I[Hopmayitini  mexHono2il;  Hasieayino-2iopoepagpiuna
obcmanoska

Beryn

VYBara ¢axiBIiB i BYCHUX BCHOTO CBITY CIIPSIMOBaHA Ha OCBOEHHS Ta YIIPABIIiHHS Ha
HAYKOBHUX 3acajlax HasBHUMHU PECypcaMu B iHTepecax 30aJlaHCOBAHOTO PO3BHUTKY.
Y TOMy 4uCIHi CBITOBa CIUIFHOTA MAa€ PEANbHO OI[IHUTH 3UCKH BiJl BUKOPHCTAHHS
€KOCHCTEM MOPIB 1 OKeaHiB, Ui YOr0 HEOOX1THO 3alOBHUTH LIy HU3KY MPOTaIHH
B HayKOBHX 3HaHHSAX. MikypsigoBa okeanorpagiuna kowmicis FOHECKO napasi
omparpoBye nporpamy Jecstumitrsa (2021-2030) mocmimxeHHs Ta edeKTHBHOL
excrutyaTartii Okeany.

VYkpaiHa BiJ caMOro IHo4aTKy CBO€l HE3aJIKHOCTI 37iMCHIOBaJIA IJIAHOMIpPHI
nociimkeHHs YopHOTO 1 A30BCHKOTO MOpIB, BKIFOYAOUH MAcCIITa0HI eKCIIe Ui HH1
nocnimkerHs [1-3]. 3apa3 B nmopsaaky immementanii Jecsatumitrsa Oxeany B HAH
Ykpainu crBopeno Pany 3 pocnmikenb CBITOBOTO OKeaHy, B IPOrpami TOCIiKEHb
Ha 2019-2023 poku mnpUAINIEHO 3HAYHY YBary BHUBYEHHIO €KOJIOTIYHOI 1
HaBirariiao-rigporpadiuaoi oocranoBku YopHoro i A30Bcbkoro MopiB [4].

OcHOBHA YacTHHA

AHai3 YUCICHHHUX JOCTIKCHb TOKa3ye, 1110 e(hEeKTUBHICTh KOHTAKTHUX METOIB
MOHITOPHHTY IOBEPXHEBMX BOJI MOXKHA CYTTEBO IIJABHUIIUTH 3a pPaxyHOK
3aCTOCYBaHHSI TEXHOJIOTIH AUCTAHIIIHOTO 30HIyBaHHs 3emiti 3 kocmocy (133) [5-7].
Metomn JI33 B 0OarathbOX BHIIAJKaX BHUSBISIOTECS OUIBII E€KOHOMHHMH,
OTIEPaTUBHUMHU i 1HQOPMATUBHUMH, HIXK TPaJAMIIIAHI HATYPHI METOAH JOCII/PKEHb.
Bonu Bce mmpIiie BUKOPHCTOBYIOTBCS B CaMHX Pi3HHX cdepax IIOJChKOT
JSUTBHOCTI: B €KOHOMIIIi, HAYKOBIl 1 OCBITHIHN AisIIBHOCTI, BIICBKOBIH cdepi.

CTOCOBHO 3aBJIaHb €KOJIOTIYHOTO 1 HAaBIraminHO-TiporpadivHOT0 MOHITOPUHTY
MOPCHKHX aKBaTopii 1X mepeBaru mojsrarTh:

* Y BHCOKill OIJIIJ0BOCTI, MOKJIMBOCTI OAEP)KaHHs OINepaTHBHOI iH(popMaii
PO IapaMeTPU CTaHy MOPCHKUX aKBaTOPIH Ha BEJIUKHUX JISHKAX;
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* Yy MOXJIHMBOCTI TeEpexomy BIJ MHCKPETHOI 10 Oe3lmepepBHOI KapTHHH
MPOCTOPOBOTO PO3MOALTY 3HAYEHb NapaMETPiB CTAaHy MOPCHKUX aKBaTOPil;

* Yy MOXIHUBOCTI OfepKaHHs iHPOpMalii mpo mapamMeTpu CTaHy MOPCBKHUX
aKBaTOpIiH y BiTalIeHUX paifOHaX.

[{opoky 3ammycKaroThCS HOBI CYIyTHHKH 1 IiJli cucTeMu (poi) CYNMyTHHKIB, iX
TeXHIYHi (PO3IiIbHA 37aTHICTh, CIIEKTPAILHUH Aiana3oH Tomo) i GyHKIiOHATBHI
MOJKITMBOCTI (4acToTa 3MOMKH, CTBOPEHHS CTE€peorap TOIO0) HEBIUHHO POCTYTh.
CriokrBayaM Ha iX 3aMOBJICHHSI HAJAIOTHCS K HEOOPOOIIeHI CYIyTHUKOBI 3HIMKH,
Tak i momepenHbo 0o0pobieHa Ta aemmdppoBaHa rpadidna iHdopmaiis i HaBITH
pe3ysbTaTH aHaiizy rpadidHoi iHGopMalii 32 00paHUM HANPSIMOM. 31eOUTBIIIOTO
BapTICTh CYNMyTHUKOBOI iH(pOpMaIii JOCTAaTHHO BHCOKA, MMPOTE iICHYE PsIT TPOEKTIB
TYMaHITapHOTO, HAYKOBOT'O 1 OCBITHBOT'O CIIPSIMYBAHHS, 10 HAAAIOTh CYIyTHUKOBY
iHpOpMaLilo (3 MEBHUMU OOMEXECHHSIMH) O€3KOIITOBHO.

3a pesynbTaTaMy BUBUEHHS PEHTHHTIB aBTOPUTETHUX MDKHAPOJHUX KOMIIAHIi
[8] Ta BiacHuX mOCITiPKEHB aBTOPIB 0YJI0 BU3HAYCHO Psi/I KPAIUX HA ChOTOIHIIIHIH
JeHb Oe3KOIUTOBHUX 1 TUIATHHUX JKEpeNn CYMyTHHKOBOi iH(opmamii, siki MOKHa
BUKOPHCTOBYBATH JIUIs BUPIIICHHS TEMAaTHYHHUX aHATITHYHHUX 3371a4:

EarthExplorer Bix USGS

LandViewer Bix EOS

EO Browser i Sentinel Playground Bix Sentinel Hub
Copernicus Open Access Hub

Karanor 3nimMkiB INPE

[Tnardopma Soar.

J14 33139 MOHITOPHHTY €KOJIOTIYHOT 1 HaBirariitHo-TigporpadidyHoi 00CTaHOBKU
OJIHI€I0 3 HAHOINBII 3pYYHHUX 1 iHHOPMATUBHUX € CITYk0a MOHITOPHHTY MOPCHKOTO
cepenopuma COPERNICUS (CMEMS). CMEMS 06a3yetrbcs Ha pPO3IMOALICHIMH
Moxeni HamauHs mochyr [9]. Cmyx0a BKIOYa€e MEHTPHU TOIIUPEHHS MPOIYKINT
(HajgaHHS TOCIYT) ABOX THMIB: LleHTpH MOHITOPHHTY § TpOTHO3yBaHHS Ta
Temaruuni nenTpu 36upanns nanux TAC.

3asnauena cayx0a COPERNICUS Hakonuuye Ta NpeACTaBiIse JaHi
CIIOCTEPEKEHb  IPOCTOPOBO-YAaCOBOi MIHJIMBOCTI 3Ha4€Hb TEMIIEpaTypH Ta
COJIOHOCTI MOPCBHKOI BOJIH, TApaMETPiB TeUii TOIIO, OTPUMAaHUX NP BUKOPHCTAHHI
CHeLiaNi30BaHUX IUTYYHUX cynyTHHKiB 3emiui Sentinel-1 Tta Sentinel-2, mo
NpU3HAYeH] I BUKOPHCTAHHS B paMKax Micii 3/JBOEHOTO CYIyTHHKA 3 BHCOKOO
YaCcTOTOO MMOBTOPHOTO TEPETIISIY 1 BUCOKOIO pO3/IbHOIO 3aaTHicTIO [10].

3aBaHHsI MOHITOPUHTY MOPCHKHX aKBAaTOPii OCHOBaHI Ha MOYIIMBOCTI peecTpartii
CYYacHOIO JMCTAHIIMHOIO arnapaTyporo IUPOKOTO CIEKTPY 3HAYYLIMX IapaMeTpiB
BOJIHOTO cepenoBuiia [7]. Jlo Takux mapamMeTpiB BiTHOCSATHCS, IIEPIII 3a BCE:

— TiApOONTHYHI — Bapiamii SKUX 0OyMOBIeHI (IyKTyarissiMu KoedillieHTiB
PO3CIsTHHS 1 IOTJIMHAHHS CBITJIAa TIPY 3MIHAX KOHIIGHTPALIIi B TOBII BOJU 3BaXKCHHUX
1 OTJIMHAIOYMX PEYOBHH TEPUTE€HHOTO 1 0610JIOTIYHOTO MMOXOHKEHB, a00 HAsBHICTIO
MOBEPXHEBUX ITIBOK, 00YMOBJICHUX, HAIIPHUKIIAJA, HAQTOIPOAYKTaAMU;

— TeMmeparypHi — B o00JlacTsAX TONIB Tedild, amBeJiHTy, B3a€MOJIl
TypOYJIGHTHOCTI 1 BHYTPIIIIHIX XBHJIb 3 BOJHOIO MTOBEPXHEIO T iH.;

— T1IPOENEKTPUYHI — COJIOHICTb.

CMEMS napnae Ha perymsipHiil i cucTeMaTH4Hii OCHOBI JJOBIKOBY 1H(OpMaIliro
po ¢i3uuHUI cTaH, MIHJIMBICTD 1 JUHAMIKY OKE€aHIYHHX 1 MOPCBKUX €KOCHCTEM SIK
CBiTOBOTO OKeaHy, Tak i €BpONeHcbKUX MOPIB, B TOMY YHCII YOPHOTO MODSI.
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[IpuHIIMTT BEMIpIOBaHHS BUKOPHCTOBYE IMPHUPOIHI MIKPOXBUIHOBI BHKHIN Ha
MOBEPXH1 MOpSI, SIKi BapilOIOTHCS B 3aJIEKHOCTI BiJ CTYNEHS IOPCTKOCTI MOBEPXHI
Mopsi. UuM mopcTkinie Mope, THM iHTEHCHBHIiLE BHKHIW. HampsMok BiTpy
BH3HAYAETHCS  CITIBBIAHOMIEHHSAM MIDK TOPHU3OHTATHPHAMH 1 BEPTUKAILHAMHU
MOJIAPU3AITHAMHA  XapaKkTepUCTUKAMU CHUTHANYy 1 aHi30TPOITHUM PO3MOILIOM
BITPOBUX XBHJb. BeKTOpuM BITpYy OLIHIOIOTHCS IUISIXOM  BUMIpIOBaHHS
0araTo4acTOTHUX TOJIIPUMETPUYHHUX TEMIlepaTyp sCKpaBocTi. Takok MoKHA
OTPYMATH TTapaMeTpu aTMOC(HEpHOI BOSHOI TTApH, PiaKOi BOAM 3 XMap, MIBUIKOCTI
JIOIIy, MOPCBHKOTO JhOJy (BiK, KOHIIGHTpALiS i MeXa), MPOTSHKHICTh CHIFOBOTO
MOKPUBY 1 BMICT BOJH B CHIrYy.

[locmyrn mpomoBoro kaprorpadyBaHHS 3 BHCOKOIO PO3MITBHOIO 3IATHICTIO
3a0e3MeuyloTh JbOJOBY KiacH(ikalilo 1 JaHi 1O IUIaBYYMX KpPW)KHUHAX sl
0eperoBoi OXOpOHH, BIHCHKOBO-MOPCBHKUX ()IOTIB 1 CyTHOIUTABHUX KOMIIaHIN st
3a0e3nedeHHs Oe3MeYHOro MUTOPIYHOTO CYAHOIUIAaBCTBA B  aKBaTOpPifAX, [Ie
3’SIBIISETHCS JILOJIOBE TMOKPUTTA. I MOPCBHKOTO JIbOY MOXKe OyTH BH3Ha4YeHa
iH(pOpMaLlisl TPO KOHIEHTPAIIiI0, MPOTKHICTh, TUI, TOBLUIMHY 1 IIBUIKICTH Ipehdy
mpony. MoxkHa Takox 3i0patu iH(OpMaIlito PO MICIE3HAXOPKEHHS, PO3MIp Ta
npetid okpemux KprkuH. JlaHi moaBiitHOI momspu3antii Sentinel-1 MoxxyTh 3HaYHO
MOJIIMIIUTH Kiacu(ikaiiro i nudepeHiiaio J1boay. 3aBIsKH BUSBICHHIO 3MiH B
MPOTSDKHOCTI JIBOJIOBOTO TMOKPUTTs Sentinel-1 Moke OyTH BUKOPUCTAHHMHA IS
OIIiIHKY BILTUBY Ha HABKOIWIITHE CEPEOBUIIE, HA MPUOSPEKHI paliOHH 1 TPAHCTIOPT.

Sentinel-1 BUKOPHUCTOBYE WIMPOKY 30HY MOKPHUTTS 3 TMOJIMIICHUM YacoM
MOBTOPHOTO MEPErysiay 1 3MaTHUI MOTEHIIHHO BUSBIATH HaBITh Mali 3a pO3MipoM
kopabmi (puc. 1). 3matHicTs Sentinel-1 BecTu criocTepexeHHs B OyAb-AKy MOTOIY i
B JeHHUH abo HiYHMHA Yac poOWTh ii ieanbHOIO IS TOYHOTO BH3HAUSHHS
MiCIIe3HaXOPKEHHS 1 IepecyBaHHsI CyJJHa B MOPi, IO J03BOJISIE OLIIbIT e(EKTHBHO i
C€KOHOMIYHO BHKOPHUCTOBYBATH IHIII 3aco0uM 3a0e3neueHHs Oe3leKkH, Taki sK
MATPYJbHI JTITaK¥ i KOpaoJi.

Honatkn 3 BUSIBICHHS HAQTH BUKOPHCTOBYIOThCS JJisi 300py JIOKa3iB
HE3aKOHHUX CKHIB, aHANi3y NOUIMPEHHST HAQTOBUX PO3JIMBIB 1 MOIIYKY Ha()TOBUX
3amaciB IUIIXOM BHUSBICHHS NPHPOAHOTO TpocouyBaHHsS. [lmsmm HadTH YiTKO
BHUJIHO Ha 3HIMKaX CyNyTHHKa SK XapaKTepHi TeMHi cmyru (puc. 2). binmbuiicts
Ha(pTOBUX IUISIM BUKIIMKAHO THM, IO CY/IHA CHOPOKHIOIOTH TPIOMH TIEpe]l BXOJIOM B
nopt. BusiBieHHs MOXyTh OyTH CHIBBIIHECEHI 3 JaHMMH, NEPEIAaHUMH 3 Cy/eH
CUCTEMOIO aBTOMATHYHOI ileHTH(]iKaIlil 200 CHCTEMOI0 PAHHBOTO TIOTIEPEKEHHS 1
CTEXEHHS JIJIsl BU3HAYEHHS JKepedI 1 CyZ0BOTO MepecililyBaHHs TOPYIIHUKIB.

JaHi, sKi CTOCYIOTHCSI MOHITOPHHTY PO3JIUBIB HAQTH, IEPEAOTHCS 3 CYITyTHUKA
B PEXKHMMi PEANBFHOT0 4Yacy sl MPUAOMY MICIIEBUMH Ha3eMHUMH CTAHISMH, SKi
HAJa0Th MIITPUMKY €BPONCHCHKHUM 1 HAIIOHAJBLHUM CIyKO0aM. AHAJIOTTYHUM
YHHOM, BUSBIICHHS TPUPOJAHUX HAPTOBUX BUTOKIB 3 JIHA MOPS MOXKE JIaTH KIIFOU JIO
MoIryKy HaTH.

Sentinel-1 noOpe BIOBIIOE 3MIHM MIOPCTKOCTI TIOBEPXHi, BUKJIMKAHI BITpaMH Ha
moBepxHi Mops. Mopceki mpoaykru Sentinel-1 B moemHaHHI 3 T00albHUMH
MOJIEJIIMH MOPCBKHX XBHJIb IOTIOMAraroTh BU3HAUYUTH HANIPSIMOK, TOBXKUHY XBHJIb 1
BHCOTY XBWJIb Y BIIKPHTOMY MOPi, & TAKOXX IOTIOMAararoTh y IPOrHO3YBaHHI IOT0/IH,
PYXy CyIOeH i BHKOpUCTaHHI eHeprii XBwib. OI[IHKH BITPOBUX IIONIB TaKOX
BiJIIrpalOTh BAXKIMBY POJIb B MOHITOPUHTY Ha(TOBHUX PO3IUBIB, JIOMOMArarouu
3HIMATH CIIJH BiJl peaIbHUX PO3JIUBIB.
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Puc. 1 — MosnitopuHr cyzaeH Ha 3HiMKax Sentinel-1: a) akBaTopis Mix
T'iopanTapom i AnmbxecupacoM, Bepecenb 2017 p.; 6) maibHil ciix 3a CyJHOM

Puc. 2 — Po3nue HadTH, BUsBIeHUH 011 y30epesxoks benbrii (3e0prorre)
08.10.2015 micnst 3iTKHEHHS ABOX Cy/eH

Kpim toro, Sentinel-1 moxe HagaBaTH JaHi PO B3a€MOII0 OKEAHCHKHUX XBHJIb 1
TeYild, 10 IO3BOJISIE Bi3yali3yBaTH BEJIMKOMAcCIITa0HI OKEaHCHbKI Tedii, MacHUBH
XOJIOHOT/TeruTo1 Boau, mpubepeskHi Teuil i BHyTpinmHi xBuii [8—10].

Hani Sentinel mocTymHi wepe3 ciyxOy nocTymy A0 JaHMX Ta iHpopmarii
Copernicus (https://scihub.copernicus.eu). Jliast OoTpuMaHHS JOCTYIy [0 JaHHX
JIOCTaTHBO MPOUTH PEECTpAIlI0 Ta YBIUTH B CIyXO0y JOCTYIY, BUIIIUTH 00NACTh
IHTEpeCiB 1 BBECTH KpHUTEPil MOIIYKY 3HIMKIB (HANpPUKIAJ 3HIMKH BUIMMOIO
niamazony Sentinel-2). 3a pesynpraTamMu nouryky i BuOopy HeoOXiIHUM apXiB JaHUX
Oy/Je 3aBaHTaAXECHWH Ha KOMII'IOTEp KopucTyBada. Iliciis pO3MaKOBKH apxiBy
oTpuMaHuii HaOip (aiimie Moxxe OyTH 3aBaHTakeHUH B nporpamy ArcGIS s
MOAJIBLIOT0 BUKOPUCTAHHS B pOOOTI KOPHCTYBaya.
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+1Ma Tun Pasvep [aTa
-..] <Manka> 19.10.2020 21:39
T35TQL_20201019T085909 BO1 jp2 2961689 19.10.2020 14:06
|_|T35TQL_20201019T085909_B02 jp2 91244591 19.10.2020 14:07
|_|T35TQL_20201019T085909_B03 ip2 89 113015 19.10.2020 14:07
|_|T35TQL_20201019T085909_B04 ip2 89 224481 19.10.2020 14:07
|| T35TQL_20201019T085909_B05 jp2 24572027 19.10.2020 14:07
|_|T35TQL_20201019T085909_B06 jp2 25173028 19.10.2020 14:07
|_|T35TQL_20201019T085509_B07 ip2 25639536 19.10.2020 14:07
|_|T35TQL_20201019T085909_B08 ip2 50917886 19.10.2020 14:07
|| T35TQL_20201019T085909_B8A p2 25992 184 19.10.2020 14:07
|| T35TQL_20201019T085909_B09 ip2 2828618 19.10.2020 14:06
| T35TQL_20201019T085909_B10 ip2 1809467 19.10.2020 14:06
|_|T35TQL_20201019T085909_B11 ip2 23550022 19.10.2020 14:07
|/ T35TQL_20201019T085909_B12 p2 23502 194 19.10.2020 14:07
|| T35TQL_20201019T085909_TCI ip2 115990650 19.10.2020 14:08

Puc. 3 — HaGip ¢aiiniB B 3aBaHTa)KeHOMY apxiBi Sentinel-2
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Puc. 4 — Burisig 3aBantaxkeHoro apxiBy Sentinel-2 B nporpami ArcGIS

TecTyBaHHS MIBUAKOIT 3aBaHTaKEHHS OyJIO MPOBEJCHO HA PEAbHOMY apXiBi
JaHuX, 10 Mae po3mip 631 MO. Yac 3aBaHTakeHHS CKJIaB OJM3bKO 6 XB. IpHU
MPOMYCKHIM 3IaTHOCTI iHTEepHeT-KaHaimy kopuctyBada 100 Mo6/c. Ha puc. 3
npeacTaBieHa KOMIUIEKTHICT (haililiB B apxiBi, Ha puc. 4 — BiJoOpakeHHs BMiCTy
apxiBy 3aco0amu nporpamu ArcGIS.

Bigomi aHaJjoru MPOOJIEMHO-0PIEHTOBAHUX I'ic [11-12] yKe
MPOJEMOHCTPYBaJIM BHUCOKY €(QEKTHBHICTh IX 3aCTOCYBaHHS IIpH BHpILICHHI
LIMPOKOTO KOJIA 3aBJaHb OXOPOHU MPUPOIH 1 yIPaBIiHHS IPUPOIOKOPUCTYBaHHIM
JUTS OIITHMI3allii €KOJIOriuHOl cuTyallii B akBaTtopii HopHOro MOpsi.
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Crpykrypa iHndopmMmariiinoro ¢oumy [IC Bu3HAyaeTbCs XapakTepoMm i
MPEIMETHOIO CIIPSIMOBAHICTIO PUKIIAJHUX 3aBIaHb, pealli3oBaHuX B ii cknani. [Ipu
UBOMY IepeadadeHe 3acTOCyBaHHS! HOBUX 3aBAaHb Y BU3HAUCHHI 3aKOHOMipHOCTEH
B3aeMOIi cHCcTeM 1 00’ €KTiB. I 'eoMoIens MicIIeBOCTI i BOJHUX aKBATOPii TOBHHHA
CKITaaTUCS 3TiTHO 3 HAsSBHUM KapTorpaidHUM MaTepiajioM, JepKaBHOIO
CTaTHCTUYHOIO 1H(POpPMAIlI€0, OKPEeMHUMH BHMIpaMU 1 CHOCTEPSIKECHHSIMHU 3a
pe3yJbTaTaMy HaTYpHHUX JOCIIIKEHB Ta IPEACTaBISEThCS:

e y pactpoBomy ¢opmari y BHIISAI PacTpOBUX 300paKeHb KOCMIYHOT
iH(popMarii (MOTOYHOI i1 MUHYIINX POKIB) 1 OIIM(PPOBAHUX TEMAaTUIHUX KapT;

e y BEKTOpHOMY (opMaTi y BUTIIAII TEMAaTHIHUX IIapiB y cepemoButi ArcGIS;

e y TekcroBoMy (opmMari y BHUTISAI Tabmuip 0a3uw JaHUX TEMaTHYHOI i
CTaTUCTUYHOI iH(opMaii;

e yrpadiuHOMy BUAI y BUIIISIAL Aiarpam, TpadikiB, CHMBOIIIB JETEHI.

Bukopuctanns reoindopMamiiHUX TEXHOJOTIH 3a0e3leuye MOKIUBOCTI
Bi0OpaskeHHS CTaHy aKBaTOPili MOPIB Ta MPOTHO3YBaHHS Ha X OCHOBI 3MiH CTaHy,
OCKIUIBKM Bi3yastizali€ro reornpocTopoBux Aanux 3acobamu ['IC 3abe3neuyerbes
rapMoHizaiiss Oe3miui CTpykTyp 0a3 HOaHMX Yy €IuHe, 00 €KTHO-OPiEHTOBaHE
indopMmariiine mose. [Ipu 11bOMy MPOCTOTa HAOYHOTO MOAHHS TAHUX MOETHYETHCS
31 CKIIAAHICTIO TMOOYMOBM 3amuTiB NMpH (GopMyBaHHI OaraTOpiBHEBOi CTPYKTypH
MiATPUMKH TPUNAHSTTS PilllCHb.

BucnoBku

Omnwmcani MeToAM 1 TEXHOJIOTIT Ojep)KaHHA, BinOopy, 30epiranHs 1 mepenadi
MapaMeTpiB TiIpodi3NIHUX OB, TUCTAHIIIIHO BUMIPIHAX B MOPCHKHUX aKBaTOPIsIX
3 BUKOPUCTAHHSM CIEIiali30BaHUX INTYYHHX CYMYyTHUKIB 3eMJi, MOXYTb
¢()EeKTUBHO BUKOPUCTOBYBATHUChH JUISi MOHITOPWHIY €KOJIOTIYHOI i HaBiraliiiHoO-
rigporpadiuHoi 06CTaHOBKM B MOPCHKHX aKBaTOPifX, a y MOETHAHHI 13 3aco0amMu
MPOTHO3HOTO MOJENIOBAaHHA — Uil MOOYZOBH OIIEPAaTUBHHUX IPOTHO3IB 3MiH
MOPCBHKO1 00CTaHOBKH.

Jus onepkaHHs mapamerpiB Tigpodi3nyHUX TONiB Ta iHmOI rpadignoi
iH(opMariii MOXyTh OyTH BUKOPUCTaHI PO3TIISIHYTI OE3KOIITOBHI OHJIalfH-CEpBICH,
30KpemMa cityx0a MoHiTOpuHTY Mopchkoro cepeoBuiiia COPERNICUS. V okpemux
BUIIaJKaX JjIsl OTPUMAHHS JI0JIATKOBOI 1H(OpMaIlii MOKe BUHUKHYTH HEOOX1IHICTh
BUKOPHCTAHHS HAKOMTMYEHUX y MPOo(iIbHUX YCTaHOBaX 1 opraHizamisx ([epxaBHe
KOCMIYHE areHTCTBO YKpaiHH Ta iH.) IUIATHUX 3HIMKIB 1 OTpUMaHOi Ha iX OCHOBI
iHpopmallii abo x npuadaHHS HOBUX 3HIMKIB i iH(popMariii.

3anponoHOBaHUI NpoLeC OTPUMAHHS ONEPAaTUBHUX OKeaHOrpaidHUX JaHUX
BIIMIOBiJla€ PEKOMEHIAIIsIM 1 TpakTHKaM mporpamu «MiXHApOIHUN 0OMIH
okeaHorpadpiyHumMu gaHumu Ta iHpopmamiero» MOK FHOHECKO. 3a3naueni
OHJIAH-CEpBICH HANaI0Th, 30Kpema, TifpodizuduHi mons W iHmi rigpodizuyHi
napaMeTpH, OTPHMaHI ULUIAXOM PO3PaxyHKY 3a HEBHUMH MaTeMaTHUYHHMU
MOJICJSIMH Ha TIJCTaBl MNEPBHHHUX JaHUX CYNYTHUKOBHX 3HIMKiB. [lpm
MPaKTHYHOMY BHUKOPUCTaHHI BKa3aHUX TiApo(di3MYHUX IIOJIB 1 MapaMmerpiB
HeoOXiHO 3AiiCHIOBaTH MeEpioguyYHy BepUQiKalil0o PpO3PaXyHKOBUX JaHHX
LUIIXOM 3IIHCHEHHS aHalli3y XapakTEepUCTHK Ta BHOOpPY TEXHIYHMX 3aco0iB
BHBYCHHS MOPCBKOI'O CEPEJOBHINA 1 MPOBEACHHS BiJINOBIIHMX EKCIECIULIHHUX
JOCIIIKEHD.
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CtBOpeHI 3 BHKOPHCTAHHAM OITMCAHWX METOIIB 1 TEXHOJIOTIM MpOoTrpaMHO-
TEXHIYHI KOMIUIEKCH U iH(opMamiifHO-aHAMITHYHI CHUCTEMH MOXXYTb iCTOTHO
MiABUIUTH OMEPATUBHICTD 1 pe3yNbTaTUBHICTh BHUPIMICHHS 3a1a4 E€KOJOTIYHOTO
MOHITOPHHTY, HaBiramiiHO-TigporpadigHoro 3abe3meyeHHs CYAHOIUIABCTBA,
MPOBEJEHHS TMOIIYKOBUX 1 aBapiiiHO-pATYBAIBHUX ONepalii B MOPCHKUX
aKBaTOPISIX.
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INFLUENCE OF WATER AREA DEPTH ON WIND WAVES

Abstract. A semi-empirical technique for calculating the parameters of wind waves
at variable sea depths along the wind acceleration has been developed and
presented. This technique allows you to determine the average values of wind wave
heights, their length and period depending on the wind velocity, taking into account
and without taking into account the heaping of water by wind. Within the framework
of the described method, the calculations of wind wave parameters suitable for
isobaths d = 20 m were performed for a specific study area of the Bistre
(Novostambulske) branch of the Danube estuary, for the north-eastern and eastern
wind directions. Numerical simulations were performed for the Black Sea in the
location of the protection dam of the Maritime approach channel of the Danube-
Black Sea deep-sea navigation. Numerical calculations of wind wave
transformation in the water area near the protection dam for the most dangerous
wind directions in stormy conditions were performed. For mathematical simulation,
the maximum values of wind velocity and wave height were used, which were
observed during the whole period of research of the Black Sea water area in the
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region of the dam. Within the framework of refraction theory, wave transformation
calculations have been performed for the most wave-hazardous wind acceleration
directions, namely, the north-eastern and eastern wind directions. It is shown that
taking into account the heaping of water by wind leads to an increase in the
parameters of gravitational waves. The results of numerical simulations have shown
that with the increase of wind acceleration exceeding the limit values, the
parameters of the waves reach constant values. These values depend on the
bathymetry of the seabed, wind velocity and direction. It was found that the increase
in the deviation of the free surface of the sea from the undisturbed level significantly
depends on the heaping of water by wind. It was found that the relative increase in
the wave parameters is observed higher in the east wind direction than in the
northeast wind direction in the study area of the Black Sea.

Key words: water area; wind wave; wave motion; numerical simulation; wave
height and length; period; heaping of water by wind

B.B. SIxoB.eB, B.A. Bockoo6iitnuk, B.B. Xomuunkuii, B.O. Tkauenko,
0.A. Bocko6oiinuk, JI.M. Tepemenko, A.B. Bocko0iiinuk, B.B. Bonnap

IactutyT rinpomexaniku HAH Ykpainu, M. Kuis, Ykpaina

BILJIUB I''TUBUHU AKBATOPII HA BITPOBI XBUJII

Anomauyin. Po3pobnena ma ukiadeHa HANIGeMRIPUYHA MemOOUKA DPO3PAXYHKY
napamempis 8impo8ux Xeuib 3a 3MIHHUMU 2TUOUHAMU MOPS Y3008MHC GiMPOBO2O
poszony. I[{a memoouka 003801A€ SUIHAUUMU CEPEOHT 3HAYEHHS BUCOM GiMPOBUX
X8Ub, IX 006IAHCUHY [ NEPIOO 8 3ANEHCHOCII Bi0 WUBUOKOCHI BIMPY 3 YPAXYBAHHAM |
be3 ypaxyeanmsi 6impo6oco Hazcony. B pamkax 6ukiadeHoi mMemoouku npogeoeHi
PO3DAXYHKU NAPAMEempie 6IMmposux Xeuib, wjo nioxoodsms 0o izobam d = 20 m, ois
KOHKpemHoi docaioacysanoi oinsinku pykasa bucmpe (Hosocmambynvcore) eupna
Lynaro, 015 nigHIiuHO-CXiOHO20 § CXIOHO020 Hanpamie eimpy. YucenbHe MOOen08aHHs
npogoounocs ons axkeamopii Yopnoeo mops 6 micyi po3mauiy8aHHs 3AXUCHOL
020poodvicysanvroi dambu Mopcbkozo Kauany enuboKo800HO20 CYO08020 X00Y
Jlynaii — Yopne mope. Ilposedeni yucenvri pospaxynku mpauncgopmayii 6impogux
X6UIb 6 aKeamopii nobauU3y 3aXUCHOI 020pOOAHCYBANLHOI 0ambu Ons HAUOLIbW
Hebe3neuHux HAnpsaMKie impy 6 WMmMopMosux ymosax. s mamemamuyHozo
MOOENIO8AHHA BUKOPUCTNOBYBANUCL MAKCUMANbHI 3HAUEHHS WEUOKOCMI 8impy ma
BUCOMU XU, SIKI CNOCNEPI2ANUCh 3 8eCb NEPI0d DOCTIOAHCeHb akeamopii Yoproeo
MOPSL 8 PATIOHT 020P00AHCYBALHOL dambu. B pamkax peghpaxyitinoi meopii sukoHai
Ppo3paxyuxu mpancghopmayii xeunb 0 HAUOLIbW X6UNeHeOe3NeUHUx HANpsIMKIe
PO320HY 8impYy, a came, RIGHIUHO-CXIOHO20 Ma CXIOHO20 HANPAMKIE Gimpy.
Ioxasano, wo 6paxyeamms GiMpo8O2O HAZOHY NPU3BOOUMb 00 30iIbULEHHS
napamempis epasimayitinux Xxeunv. Pesynbmamu uucenvbHo2o MOOen08aHH s
nokasanu, wo 3i 30LIbUEHHAM GIMPOB020 DPO320HY, WO NEPesUULye PAHUYHI
3HAYEHHs, Napamempu Xeuib 6UX00siMmb HA He3MIHHI 3HayeHHA. L[i 3Hauenns
3anexcams 6i0 bamumempii OHa MOpsi, WEUOKOCMI | HANPAMKY eimpy. Buseneno,
w0 30inbUeHHsl BIOXUTICHHS 8LIbHOL NOBEPXHI MOPS 810 HE30YPeH020 PIGHS ICMOMHO
3anedxcums  6i0 impoeo2o Hazomny. Bcmawnoeneno, wo 6ionocne 30inbulenhs
napamempis Xeunt08aHHs CHOCMepieacmvca suuje 3a CXiOHUM HANPAMKOM 8impy,
HIDIC 30 NIBHIYHO-CXIOHUM HANPIMKOM 8Iimpy Y 00CHIOAHCY8aHOMY pauioni Yoproco
Mops.

Knwuosi cnosa: axeamopia;, 6imposa Xeuis; XGUAbOBUL pYX; UlCelbHe
MOOENI0BANHSL; BUCOMA | O0BICUHA XBUT; Nepiod; 6IMPOGuULl HATH
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Beryn

BitpoBe XBWIIIOBaHHSI iCTOTHO BIUIMBA€ Ha AiSIBHICTH MOPCBKOI'O TPaHCIOPTY,
puOHOT MPOMHCIIOBOCTI, TiIPOTEXHIYHE OYMIBHUITBO Ta iHIe. {15 mpoeKkTyBaHHs
Ta eKCIUTyaTallil TaKuX CIIOpyA 1 KOHCTPYKIIH BayKIIMBI Ha/TiiHI TaHi IPpo (GaKTHIHAN
Ta OYiKyBaHHMH CTaH MOBEpPXHi MOpiB i okeaHiB. OCBOEHHS MPHUPOJHUX PECYPCIB
menb()oBUX 30H 1 BHPINICHHS HAYKOBHUX 3aBlaHb, MOB'S3aHUX 3 BHBUYCHHIM
B3aeMomii oOkeaHy 1 atmocdepu, 30UTBIIYE BHMOTH [0 JAaHUX IPO MOPCHKE
XBWIIOBAaHHA. Bce 1e MOCTIHHO CTHUMYNIOE CTBOPEHHS HaAIMHUX METOIB
PO3paxyHKY i IPOrHO3Y €IEMEHTIB BITPOBOTO XBHIIOBAHHS.

VY 3amauax po3paxyHKy XBHIBOBUX TIOJIB B MPHOEPEKHUX aKBATOPIsSIX B OCTaHHI
POKH 3arajbHONPHUHATHM CTaB MiAXif 3 BUKopucTaHHAM moaernri WAVEWATCH
[1-3] st po3paxyHKy reHepallii XBUIIb BITPOM B INTHOOKOBOJHUX aKBAaTOPisiX. Alie
IUTE pO3PaxyHKIB y menb(oBiid 30HI i B MPUOEPEKHUX BOJAX BUKOPHUCTOBYIOTH
momens SWAN [4-6]. [lobnu3y OeperiB B 30HaX iCTOTHOI MIHJIMBOCTI TOHHOTO
penbedy i 32 HASBHOCTI TIAPOTEXHIYHUX CIIOPYJ BUKOPUCTOBYIOTHCS JeTali30BaHi
MojIeTi, AKi 1o0pe onuCyoTh epeKTH TUPAKIlii XBHIIb, B3aEMOJIi1 XBUJIb 3 IOHHOIO
HEOHOPIAHICTIO 1 TeUisiMU B JIiHIHHOMY 1 HemiHiltHOMY HaOmmkeHHi [7-11]. Cepen
UX MOJIeNiell B MPaKTHILIi MPOEKTYBaHHS T1IPOTEXHIYHUX 00'€KTIB OCTaHHIM YacoM
BCE YacTillle 3aCTOCOBYIOThCS MOJIETI, 3aCHOBaHI Ha KBa3iTPUBUMIPHHUX PIBHSIHHSIX
TpaHchopmarii XBUIb, a TAKOXX MOJEJi, 3aCHOBAaHI Ha BOBUMIPHUX PIBHSIHHSIX
Bycinecka. L{i Mozeni BUMararoTh 3HaYHUX OOYHCITIOBAJIBHUX PECypCiB, alie B TOH
K€ Yac JI03BOJISIFOTH BPAaXOBYBATH TaKOXK BIUIMB HEMiHiiHUX edekTis [12-14].

3a3HadeHi BUIEe MOAEII € JTOCUTh CKIAJHUMH B 3aCTOCYBaHHI O KOHKPETHHX
YMOB 1 BUMararoTh Jy>K€ BEIHKHUX BUTPAT Yacy Ha IMIArOTOBKY i aHAI3 BHUXiTHHUX
naHux. ToMmy IyKe aKTyaJIbHUMHU € OUIbII CIPOIICHI MiJAXOJIW, 3aCHOBaHI Ha
PO3paxyHKY CEepeIHIX EJIEMEHTIB XBWJIb IEBHOI 3abe3meueHocti. 1li ememenTH,
o0umcneHi 3a pI3HUMHU 3B'SI3KAMH  JUII  OJHAKOBHX YMOB XBHJICYTBOPEHHS,
BIJIPI3HAIOTHCSA OJMH BiJ OJHOTO B KiJbKa pa3iB, IO CBIAYUTH PO CKJIAIHICTh
Oaratbox (hakToOpiB, IO BIUTMBAIOThH Ha MPOIEC PO3BUTKY XBUIIIOBaHHS. Cepes mux
(hakTopiB TpeOa BUOKPEMHUTH TaKi, SIK 3MiHHE IT0JIe BITPY, CKJIAHICTh KOH(Iryparii
OeperoBoi miHii i iHOI. 3 1i€l TPUYUHA JUTIsI TTOOYJOBA OCHOBHHUX 3aJICKHOCTEH
HEOOXITHO Mia0oMpaTH «ieanbHi» yMoBH. [1i1 «ineanbHUMNY 3a3BUYAl TIPUHAMAIOThH
TaKi yMOBH, TPH SIKUX BiTEP MEBHOI TPUBAJIOCTI i€ 3 TIOCTIHHOIO MIBUAKICTIO HAJ
MOBEPXHEI0 MOpPsSI B HANpPSIMKY, MEPIECHIUKYIIPHOMY IO HiABITpsHOI OeperoBoi
ninii. [Tpu upoMy rimOuHa mopst d moBUHHA OyTH TOCTIHHOIO a00 He BIUIMBATH Ha
PO3BHTOK XBWJIb. Hik4e MU HaBeIeMO METOJIKY PO3PaxXyHKY CEpe/HIX eIEMEHTIB
BITPOBUX XBWJIb 3 YypaxyBaHHSIM 3MiHHOI IMIMOMHM MOpsS Ha LUIIXY PO3TOHY.
UmcenbHe MOJICTIOBAaHHS IMPOBOJUIIOCS Ui akBatopii YopHOro Mops B MicIi
pO3TallyBaHHS  3aXWCHOI  OTOPOJXKYBaIbHOI  JaMOm  MOpCBKOTO — KaHaly
rIMOOKOBOIHOTO cyAoBoro xony [lynait — YopHe mMope.

Meta po60TH — po3poOKa HamiBeMITipUYHOT METOAMKH PO3PAXyHKY MapaMeTpiB
BITPOBUX XBHJIb 32 3MIHHUMH TIIMOMHAMHU MOPS Y37ZI0BXK PO3TOHY, SIKa JIO3BOJIUTH
BU3HAUUTH CEpEAHI 3HAUYEHHS BUCOT BITPOBUX XBWJIb, iX JOBXKHHY 1 mepion B
3aJIeKHOCT] Bifl IIBHAKOCTI BITPY 3 ypaxyBaHHAM i 0e3 ypaxyBaHHs BiTPOBOTO
HaroHy.
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MeTtoauka po3paxyHKy

Ilix 4yac imWKEHEpHHX PO3pPaxyHKIB LIMPOKO BHUKOPUCTOBYIOTH EMIIipHYHI
3aJICKHOCTI MiX CEPEeTHBOIO BUCOTOIO XBUIIL /I 1 Cepe/THIM MepiooM BiTPOBOI XBUITi

T Bim mBHAKoCTi BiTpy V,, (3a3Bu4aii Ha BucoTi Z = 10 M Hax He30ypeHHM piBHEM

Mopsi), BificTaHi (po3roHOM XBWIib) L Bim miaBiTpsiHOTO Gepera A0 po3paxyHKOBOI
TOYKH, TPUBAJIOCTI [il BiTpy t i rmubuuau Mopst d. Taki 3aJeKHOCTI 3a «iAeaTbHIX»
YMOB IS CepeIHIX 3HaYeHb BUCOTH 1 MEPiOAY XBHUJII MAIOTh BHUTJISIT

h=F(,

W

L,t,d), T =F,(V,

v

La ta d)3

ne F, i F, — nesxi gynkuii napamerpis V', L, tid.

Ha ocHoBi anamizy excriepuMeHTaIbHIX JaHUuX B po0oTi [15] oTpuMmaHni HacTyIHI
ANpPOKCHMYIOUi 3aJIS)KHOCTI [ PO3PaxyHKy CepeHbOI BUCOTH XBHIT

2 Y-8
h = hyth M , (1)

ghO/VV%,

ne h, BU3HAYaEThCs 3 ypaxyBaHHSIM IIBHAKOCTI BiTpy V, , iioro posrony L a6o

TpHUBaJIOCTI il t 32 popmymamu

hy(L) = 0.16V—j{1 - [1 16.0-1073 (gL/sz )0.5 T2 }’
g

y? PR .
hy(t)=0.16—~= {1_[1+1_()4.10‘3(gt/Vw )0635] }
g

3a 3HaueHHsMH Oe3po3MmipHuX BeimunH (L / VZigt / V, Tpeba Bu3HAUHTH
sHauenHst h, (L) 1 h,(¢) Ta 3a MCHIIMMH 3 HUX OPUAHATH CEPEIHIO BHCOTY XBHIIb
3riHO 3 pekoMeHartisiMu pooit [16, 17].

Cepenniit mepion BiTpoBoi xBuyti ' BH3HaUaeThCs 3a GopMyIoro [15]

_ v B 0.625
T =6.27Z—W(gh/ij .
g

Cepennst 10BXHMHA BiTpOBOi XBWII A mpu Bimomomy 3HaueHnHi 7 € milicHEM
MO3UTUBHUM KOpEHEM JHCIepCiitHOTO piBHSHHS [ 18]

2
/T:&th@.
2 A
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3a BIACYTHOCTI BiZIOMOCTEH TIPO TPUBAJICTH Mdii BITPY momyckaerbes [16] mis
MOTIEPE/IHIX PO3PaxXyHKIB MPHUUMATHU: I BOAOCXOBUII i o3ep — t = 6 rogun; mis
MopiB — t = 12 rogun; nis okeaniB — t = 18 rogun. 3HaUEHHS TPAHUYHOT'O PO3TOHY

sz JUIE BU3HAYCHHS MapaMeTpiB BITPOBUX XBHIb Tpeda NpPUHMATH 3TiTHO 3

peKkoMeHmaItissMu podoTH [16] mo tadm. 1.

Tabmuus 1 — 3HaueHHs TPaHUYHOTO PO3TOHY XBHIIb

UlIsuaxicts Bitpy, V', , M/c 20 25 | 30 | 40

I'pannunuil posrin sz’KM Ha mopsax | 800 | 600 | 300 | 100
Ha okeanax | 1600 | 1200 | 600 | 200

3a rmuOuHamMH, 3MIHHMMH B3JI0BXK PO3TOHY, PO3PaXyHOK HapaMeTpiB BiTPOBOTO
XBUJIFOBaHHS PEKOMEHAYETHCSI TIPOBOJMTH 32 TAKOI METOIUKOIO, SIKa y3arajbHIOE
BUKJa/IeH] B poboTax [16, 17] mimxoan. [Ipodins qHA B3MOBXK JiHIT pO3TOHY B IEOMY
BUTAJIKY, TOYMHAIOYH BiJI MiABITPSHOTO OOKY, alPpOKCUMYETHCS KYCKOBO-TIOCTIHHUMHU
¢yukuisivu. [Ipy 11boMy, Bech IUISIX PO3TOHY PO30OMBAETHCS HA TUISTHKH JOBKHUHOFO

[, Ta rmbuHOI0O d, :|a'0 +d,.|/2,ned tad

KO)KHOI [MUISHKH, SKi BHU3HAYeHI TaKUM YWHOM, MO0 BHKOHYBajacs yMOBa

— rMOWHA TTOYaTKY 1 KiHIIA

end end

|d0 -d,, d| <¢. Jam s Kinmg nepmioi (BiX MiABITPAHOTO OOKY) MiISHKH
BU3HAYAETHCSl CEPeHS BHUCOTAa XBHJIL, BiAMOBiAHO 1m0 3anexHocti (1). Ha mpyriit
AUISHII 3 CEpPeNHbOI0 TIMOMHOK d . DO3paxyHOK CepeiHbOI BUCOTH XBHI

MIPOBOJUTHCS 33 HACTYITHUM anroputMoM. CIovaTKy 1Mo 3aexHOCTi (1) BU3HadaeThes
posrin A/, Takwii, 06 OTpUMATH CepeiHE 3HAYCHHS BUCOTU XBHII /1, 3a IIHMOMHK

d . - Haui 3a dopmyioro (1) po3paxoByeTbCst Cepe/iHsl BUCOTA XBHII h, Ha npyriit
insHI 3 Tubunoto d i posronom [, +Aly, ne [ — nowxuma apyroi minsHkw,

npudomy /, + Al| He nosunHi nepesuiysatu 3nauenns L, . Cepesni BUCOTH XBUITH

JUTSL BCIX HACTYITHHX JIJISHOK BU3HAYAIOTHCS 32 aHAJIOTIYHOI CXEMOIO.,
SIKIIO /115 AKOT-HEOY b MUISHKU IUIAXY PO3rOHY 3 CEPENHBOI0 TIUOUHOK d I

TO

HEMaA€E Takoro Al/ , IpU AKOMY AOCATA€THCA 3HAYCHHA hj JUIS TIUOUHA d/'+1 .

METOJIMKA CTa€ HEKOPEKTHOO. B 11boMy BHMAKy HE0OXiaHO oknactu 1’ = T is1

3HAYEHHSI CePEIHbOT BUCOTH XBHUIIi /1 j+1 HaTIHOMHI d ;, BU3HAYAETHCA AK QYHKILis

BiJl cepeIHbOT BUCOTH XBUJIi h ; Ha ruOuHI d ; 3a popmyuoro [18]

47rd
[1+ Ith(2zd; / 4;)
_ A Sh(47rd 14;)
h.=h; 4rd (2
[1+ ]th(2”d3+1//13+1)

4 +lSh(47TdJ+l )
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Bucoty xBuii i %-oi 3abe3neueHocTi £, ciix BU3Ha4aTH 3a GopMyI0I0
h., =kh, (3)

ne k, — xoediuientu i%-oi 3abe3medeHOCTI — BH3HAYAIOTHCS BIAIIOBIJHO 10

pexkoMeHmartii [8].
IMepmie o6BaneHHs xBuiai | % 3abe3medeHocTi HA TMOMHI Opr BU3HAYAETHCS
3TiJTHO 3.

— kpurepieM Muma [19] - A,,,, / A,, >0.14 th(2rd,, / A, ), npud,, /A, >0.1,
— kputepiem Myska [20] — h,.,, >d, /1.28, upu d,, / A,, <0.1.

SIkmo micist oOBaneHHs BUCOTa XBWIb | %0-01 3a0€3me4eHoCTi, 00UUCIIEHOI 10
(1)—(3), 6inbme d/1.28, To BBaxkaemo h,,, =d/1.28.

BitpoBwuii HariH S mns BiAKpUTOTO y30epexoks A TTUOWH 3MIiHHUX B3IOBXK
PO3TOHY MO>KHA BH3HAYWTH aHAJIOTIYHO BHKIJIAJCHIH BHIIE METOTUII PO3PaXyHKY
MapaMeTpiB BITPOBUX XBHJIb 3 TPAHCIICHICHTHOTO PiBHSIHHS

gS* =3.0-10° LV In[d/(d + S)], 4

SIK€ TIPEJICTABICHO B po00Ti [20] A1 KOXKHOT OKPEeMOT AUISHKY MOCTIHHOT TJTHOMHU
d ;- TakuMm 4nHOM, BCi ITApaMETPH BITPOBUX XBUIb, PO3PAXOBaHi 32 BUKIIA/ICHOK

BHIIE METOINKOIO, OyIyTh BU3HAYATHCS HaJ 30ypeHUM piBHEM MOpsi Z = S.
Pe3yabTaTu po3paxyHkiB

B pamkax BukiaaeHoi MojeNi MPOBENEHO PO3paxyHKH IapaMeTpiB BITPOBOTO
XBWJIIOBAHHS 3a migxomoM 10 i300at d = 20 M mociimKyBaHOi TiIAHKH pyKaBa
buctpe (HoBoctamOynbcbke) Tupna piuku JlyHail, 151 HampsMKiB pO3TOHIB BiTpY

niBHiyHMA cxix (ITHC) 1 cxix (C) Ta npeBamorounx msuakocteit (V) [21-23].

Pesysprati po3paxyHKiB HaBeaeHi Ha puc. 1 1 B Tabmumi 2, ne L, d, S, 77, h, AT -

BIJIMOBITHO PO3TiH BiTpY (M), TrOWHA MOpS 4 OKeaHy (M), BITpOBHIA HariH (M),
BiJIXMJICHHS BUTBHOI MMOBepXHi MOps Big piBHs Z = 012 = S (M), cepeans BUcoTa (M),
cepemHsl JOBXWHA (M) 1 cepemHild mepio] BITpOBOI XBHWIL (C) 3 ypaxyBaHHIM
(mrTpuxoBa IiHis) 1 0e3 ypaxyBaHHS (CyIIbHA JIiHis) BiTpoBOTo HaroHy. Ha puc. 1

KpuBa | BiANOBimae BIOXWJIEHHAM BiUTBHOT MMOBepxXHI Mops (77=S + }/ )
3 ypaxyBaHHSM BITPOBOTO HATOHY, KpUBA 2 — BIJIXWJICHHSM BIJIBHOT IIOBEPXHI MOPSI
(n= V) 0e3 ypaxyBanHs BiTpoBoro Harony (.S =0) i kpua 3 — 3 ypaxyBaHHAM

BITPOBOro Harony (S ).
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Puc. 1 — Cepenni 3HaueHHS TapaMeTPiB BITPOBHUX XBHJIb 1 BIAXMICHHS BUIbHOI TOBEPXHI
MOpsI 3 ypaxyBaHHsM i 0e3 ypaxyBaHHs BITDOBOI'O HaroHy 3a MiBHIYHO-CXiJHUM (a)
Ta cXigHUM (0) HAIIpSMKaMH BITpY

Pesynbratn po3paxyHkiB, TpeacTaBieHi Ha puc.l, mMoka3zywTh, 0o 3i
301IBLICHHSM BITPOBOT'O PO3TOHY, IO MEPEBUIY€E MPaHUYHI 3HAUEHHSI, TapaMeTpH
XBHIIb BUXOISTh HA CTaOLIbHI HE3MIHHI 3HA4YeHHS. 1[I 3HAUCHHS 3aiekaTh BiJ
OarumeTpii THA MOPsI, IIBUIKOCTI 1 HATIPSMKY BiTPY, 3TiAHO i3 3anexxHocTsMu (1) 1(2).
Tax, Ha puc. la mocTiiiHi 3HaUEHHS apaMeTpPiB XBUIIb JOCITAIOTHCS JUISI PO3TOHIB
L >75 000 wm, a Ha puc. 16 ui 3HaueHHst nocsratothes aist L > 150 000 m. Pezynsratn
JOCTDKEHb TIOKa3yI0Th, IO 30UIBIICHHAS BiIXWIEHHS BUIHHOT TOBEPXHI MOPS BiJ
He30ypeHOoro piBHS iCTOTHO 3alie)KUTh BiJ| BITpOBOrO HaroHy. Tak, Ha pwuc. 1l
BIIXWJIGHHS BUIBHOI TOBEpXHI MOpS 3HAa4YHO I[IEPEBUINYIOTH PiBHI MOpS B
He30ypeHoMy craHi. [lpu 1pboMy 3i 30iNBbIIEHHSM PO3TOHY BITPY PI3HHUIIA CTae
Oinbie. Ha puc. 16 BinxuieHHS BiIbHOI TOBEPXHI MOpPS MEHIIe, HiX Ha puc. la. Lle
00yMOBIICHO THM, III0 B PO3paxyHKax MapaMeTpiB XBWJIb JUIS IiBHIYHO-CXiJIHOTO
1 CX1IHOT'O HANPSMKIB IIBUAKOCTI BiTpy Oynu pi3Hi (Oinbiie s HanpasieHHs [THC,
Hix mis C, nue., Tabmuisd 2), a 3rifHO 3 piBHAHHAM (4) MBHUAKICTH BITPY
3HAXOJUTHCS B KBAJAPATHUHIHN 3aJI€KHOCTI.

Tabnuus 2 — [lapamerpu BITpOBHX XBHIIb B KiHIII BITPOBOTO PO3TOHY

Pymo6 V . wlc d, m S, M n,M h, m A M T,c
ITaC | 6e3 HaroHy 24 20 0 1,125 2,25 58,4 6,21
3 HArOHOM 24 20 1,89 3,055 2,33 61,4 6,34

C 0e3 HaroHy 21 28 0 1,49 2,98 89,81 7,5

3 HATOHOM 21 28 0,75 2,245 2,89 89,9 7,51
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Pe3ynpraTi po3paxyHKiB MOKa3ylOTh, IO 3 ypaxyBaHHSIM HAaroHy IapameTpu
BITPOBOI'O XBHJIIOBaHHS B KiHI BITPOBOTO PO3TOHY 301TbIIYIOTHCS OLTBLI HiXK Ha
10% 3 migxomom 0 i300at d = 20 M mocipKyBaHOT TUTIHKY pykaBa buctpe rupna
piuku  [ynaii. [lpm 1upoMy BimHOCHE 30UNBIICHHS TapaMETPiB XBIIIIOBaHHS
CIIOCTEPITaEThCA BHUIIE 3a CXiHUM HANpSAMKOM BITpPYy, HDXK 3a MiBHIYHO-CXiITHUM
HANpPSIMKOM (JIMB., TAOIHIA 2).

BucHoBku

1. Po3poGneHa Ta BHKIaJeHa HaIiBEMIIipHYHA METOAMKA PO3PaXyHKY IapaMeTpiB
BITPOBHX XBWJIb 33 3MIHHUMH TJIMOMHAMHU MOPS y3JIOBX PO3TOHY, SIKa JO3BOJISIE
BU3HAUUTH CEpEAHI 3HAUYEHHS BUCOT BITPOBMX XBWJb, iX JOBXHHY i mepion B
3aJIeKHOCTI Bifl IIBUAKOCTI BITPY 3 ypaxyBaHHAM i 0e3 ypaxyBaHHS BITPOBOTO
HaroHy.

2. B paMkax BUKIIaJIcHOT METOTUKH TIPOBEJICHI PO3PaXyHKH MapaMeTpiB BITPOBHX
XBHJIb, IO TAX0AATh 70 i300aT d = 20 M, mociiKyBaHol TiUITHKA pyKaBa buctpe
(HoBocTtamOynscrke) Tupia piuku JyHaid, 3a mpeBalio0YiX MBUAKOCTEHN BITPY Ta
HampsIMKiB PO3TOHIB BIiTpY MiBHIUHMA cXixm 1 cxig. [IpoBemeHo po3paxyHKH
napamMeTpiB XBWIIb 1 BIIXWJICHHS BUILHOI MOBEPXHI MOPSI 3 ypaxyBaHHSIM BiTPOBOTO
HaroHy.

3. BusBneHo, 110 3i 301IbIIEHHSIM BITPOBOTO PO3TOHY, IO MIEPEBHIILY€ TPAHUTHI
3HAYCHHS, IMapaMeTPH XBWJIb BHUXOJATh Ha HE3MiHHI 3HadeHHs. [li 3HadeHHs
3aJie’KaTh BiJy OaTUMETpil THA MOPSI, IIBUIKOCTI 1 HAMIPSIMKY BIiTpY.

3. TlokazaHo, 10 BpaxyBaHHS BiTPOBOTO HAaroHy NPU3BOAUTH A0 301TBIICHHS
mapaMeTpiB  XBWJIb. BCTaHOBIEHO, IO BiAHOCHE 30UTBIICHHS IapameTpiB
XBWJIIOBAHHS CIIOCTEPIra€ThCcsl BHINE 3a CXIJHUM HAmNpsSMKOM BITpY, HIX 3a
MiBHIYHO-CXiJHUM HAIpsIMKOM BIiTpY. BusiBnieHO, 10 BiAXWJICHHS BUTbHOI OBEPXHI
MOps 3HAYHO TMEPEBHINYIOTH PiBHI MOpsS B HE30ypeHOMY CTaHi 1 30iiIbIIeHHS
BiJIXMJICHHS BiJIbHOT IOBEPXHI MOPsI Bii HE30yPEHOTO PiBHS iCTOTHO 3aJIC)KUTH Bij
BITPOBOTO HAroOHY.
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© ABTOpCBHKI 1 CyMiXKHI IpaBa HajeKaTb aBTOpaM OKpeMHX myOuikamii, [HctuTyTy
TEJICKOMYHIKaIii 1 rimodansHOro ingopmaninoro npocropy HAH Ykpainu, KuiBcekomy
HaIlOHAJILHOMY YHIBEepCHUTETYy OYIiBHHUITBA i apXITEKTYPH.

© ABTOpCKHE W CMEXHBIC IIpaBa INPHHALIEKAT aABTOPAM OTACIBHBIX IyOJIHKAIUH,
WHCTUTYTY TeNeKOMMYHHUKAIMKA M TII00aIhbHOTO MH(MOPMAIMOHHOTO mpocTpanctBa HAH
VYkpaunsl, KneBckoMy HalMOHaJIbHOMY YHHBEPCHUTETY CTPOHTENBCTBA M APXUTEKTYPHI.
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rights reserved.

10 YBAI'M ABTOPIB 35IPHUKA

3MiCT MarepialiB, 10 HANPaBJISAIOTHCS A0 PelaKiii, MOBUHEH BiINOBiAaTH Npodiiio Ta
HAYKOBO-TEXHIYHOMY PiBHIO 30ipHHUKA.

KoxHa HaykoBa CTaTTs NOBHHHA MaTH BCTYII, PO3IiJIM OCHOBHOI YaCTHHHU Ta BHCHOBKH,
a TAaKOX aHOTAMII 1 KIOYOBI cioBa (He MEHIIE I1’ATH) TphboMa MoBaMH (YKPaiHCHKOIO,
POCIHCHKOIO Ta aHTITIHCHKOIO).

[MigroroBka cTaTTi 3MiHCHIOETECS B TeKcTOBOMY perakTopi MS WORD for WINDOWS,
3 BukopucTaHHAM mpupty Times New Roman, Cyr, xerms 11, omuHapHmWiA iHTEpBa,
moJisiMu 2,0 CM 3 KOKHOTO OOKY, 3aJaHMM PO3MIpOM CTOPiHOK 17x26 cM.

VYei popmynu matoTh 6yt HabpaHi B pepaktopi MathType.

Imtoctpanii MoBHHHI OOOB'SI3KOBO HYyMEpYBAaTHCS, MaTH KHIDKKOBY OpI€HTAlil0 1 He
MOXYTh TNEPEBHIIYBaTH 32 PO3MIpOM 3a/laHy CTOpIHKY (mapamerpu cropiHku 17x26 cm
3 mossmu 2,0 cm). Ilepermik miTepaTypHuX pKepen MepeKiagaeThCsl aHTTiHChKOI MOBOO
(abo TpaHCHITEPYETHCS B pOMaHChKOMY ayi(haBiTi) 1 TOJAE€THCS BIMOBIIHO 10 MiXKHAPOIHOTO
cranpapty ocdopmieHHs HaykoBux mybOmikaniii APA  (American Psychological
Association) style 3aranbHuUM CIIMCKOM Y KiHII CTATTi 32 YePror0 MOCHIAHb Y TEKCTI.

HanpukiHmi cTaTTi HABOAUTHCS KOPOTKA JOBiAKA MPO aBTOPIB, NIe BKA3YIOTHCS Mpi3-
BHIIIE, TIOBHE iM sl T TI0 OaTHKOBI aBTOPIB, HAYKOBHIA CTYIIiHb, BUCHE 3BaHH, II0CA/Ia, Ha3Ba
migpo3niny (kadenpu) Ta oprasizaiii, 0COOMCTI aHI KOKHOTO 3 aBTOpPIiB (aapeca, MICTO,
KpaiHa, KoHTakTHH# Tenedon, e-mail), ORCID ID.

OO0O0B'I3KOBO CJTiJ] HAJJATH SIICKTPOHHY BEepCito cTaTTi B pemakropi Microsoft Word.

VYci mpexacTaBieHi B pENaKilil0o PYKOMHCH MPOXOIATh peTelibHe OaraToJlaHKOBE
pelieH3yBaHHsI BIANMOBIMHMMH (axiBusmMu 3a npodijzeMm crarti. SKmo cymapHa OIiHKa
PELIEH3CHTIB MEHIIIa 32 BCTAHOBJICHHUH MOPIT, PYKOIIUCH BiAXHUIISIFOTHCSL.

3MicT cTaTTi Ta SKICTh HamucaHHs ab0 mepekiany (yKpaiHChKOHO ab0 aHTJIIHCHKOIO
MOBaMH) TEPETIBIIAIOTHCS KOPEKTOpaMHu 30ipHHKA, MPOTE BiANOBIJANBHICTE 3a 3MICT Ta
SKICTH CTaTTi HecyTh aBTOpU Marepiamy. Jlo craTTi MOXyTh OyTH BHECECHI 3MiHH
penakuiifHoro Xapakrepy 0e3 3rou aBTopa.

Po3min 30ipHEMKa, 10 sKoro Oyae BigHECEHA CTATTsA, BH3HAYAETHCS pPEOAKIN€Ero,
Y3TOJDKY€EThCS — TOJIOBHUM pelakTopoM abo ioro 3acTymHukoM. OCTaTOYHHI BHCHOBOK
mo/1o my6ikanii MaTepialliB cXBaJIfoe peAaKiliiiHa KoJeris 30ipHuKa.

Enextponna Bepcis 30ipHUKa, MpaBmiia oGOpPMIICHHS Ta BUMOTH JI0 CTaTe MiCTATHCS
B [uTepHeTi Ha caiiti http://www.es-journal.in.ua, skuii CHCTEeMaTHIHO OHOBIFOETHCSI.

30ipHUK HAyKOBHX Mpallb TaKOX IpeICcTaBlIeHHH Ha caifti HarionameHOi 6i0mioTexun
Vxpaian im. B.I. Beprancekoro, Ha caifti [HCTHTYTY TenexoMyHikamid i rio6aapHOTO
inpopmaniitnoro mpocropy HAH Vxkpainm http:/itgip.org/ y posmimi «BumaBHmua
JISUTEHICTBY» Ta Ha caiiti 010ioTekn KUiBChKOT0 HAIIOHABHOTO YHIBEPCUTETY OYIIBHUIITBA
i apxitektypu http:/library.knuba.edu.ua/node/883.
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