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IHEPE/IMOBA

BigHOBIIEHHHS €KOCHUCTEM, MOPYIIEHUX BHACTIIOK BOEHHHUX
T — 11e 0e3NPeLeHICHTHHI BUKJIMK CY9acHOCTI it Ykpainu. Lle
HAATO CKIATHWH, JOBIOTPHBAIMNA TMpOIEC, SKHA TOTpeOye
IIMPOKOTO  3aJlydeHHs  CHELIaJIICTIB  CYMDKHHUX  Taly3ei,
00'elHaHHS PI3HUX MPOIIAPKIB CYCIUILCTBA: JEPKaBHUX 3aKJIaJliB
1 rpomazcbkocTl. [{bOMY MUTaHHIO MPUCBSAYEHUN KPYIJIMN CTLI,
10 MPOBOAUTH LLOTOPIY Hamla kadenapa exkosorii B pamkax XVII
BceeykpaiHcbkoi HayKOBO-NPAaKTUYHOI KOHGEpPEHLIi MOJOANuX
y4eHuXx Ta cTyaeHTiB «Exosoriuna 6e3mneka aepxaBu».

B rpynHi MuHynoro poky BUKIaAauaMu Kadeapu eKoJorii
HAY Oyno BiZKpuTO HayKoOBO-JIOCHIAHY TeMy “BinHoBieHHs
€KOCHCTEeM, TMOPYIICHUX BHACIIIOK BOEHHUX i Ta IHIIUX
AHTPOTIOTEHHUX BIUIMBIB”, 0 KO 3aIy4eH1 CTYJeHTH-0aKalaBpu
Ta MariCTpH, a TakoXX acripantu kadeapu. Jlo Takoro Kpoxky Hac
CIIOHYKQJIM BHUKJIUKA CHOTOJICHHS, OCKUIBKM HACTIIKU ITi€l
KaxJIMBOI BIHHU MPU3BOJATH JO pyHHaLll KOKHOTO KOMIIOHEHTa
JOBKULISI — TBAPUHHOTO 1 POCIUHHOTO CBITY, BOJHUX O0O0'€KTIB,
MoBITps, IpyHTIB. ToMy aia 3a0e3MnedeHHs] MPaKTUYHOI IIHHOCTI
KpYyIJIoro CTOJIy MM 3ampouryeMo HaykoBliB HarionanbHoT
akazieMii HayK YKpaiHu, eKCIepTiB 3 PI3HUX HAaBUAJIbHUX 3aKJIaJliB
1 TpOMaJICBKUX OpraHi3ailiid, a TaK0X MOJIOJIb 1 CTY/ICHTIB.

Tpamumiiino Ha kadenpi MU TPOJOBKYEMO PO3BHUBATU
HampsIMOK ~ 3aCTOCYBaHHS  KOCMIYHMX  3HIMKIB,  METO/iB
JTUCTAHLIMHOTO 30HIyBaHHA 3eMJli, BUKOPUCTaHHS APOHIB s
OI[IHKK CTaHy TOPYIIEHUX EKOCHCTEeM, KapTyBaHHA Ta
MIPOrHO3YBAaHHS PO3BUTKY HEOE3MEUHUX €KOJIOTTUHUX MPOLIECIB Ha
BETTUKUX TEPUTOPIAX, BU3HAUCHHS MPUPOJIHUX Ta aHTPOMOTEHHUX
YUHHHKIB, 10 MPU3BOIATH A0 HETaTUBHMUX HACHIJIKIB. AJKe IS
MIOCTAaHOBKM 3ajlayl 1 OOIPYHTYBaHHS BIAHOBJIEHHS OyJb-SKOT
€KOCHCTEMH, MepIIUM KPOKOM Mae OyTH BU3rauyeHHs CTYIEHIO 1



Exosioriuyna 6e3neka aepxasu — 2023

MacmTabiB 11 ymkomkeHHs. J[UcTaHIiiHI METOAH NOCIIHKCHHS
JO03BOJISIIOTH ~ OTPUMYBAaTH  KAapTH  PU3MKIB  Ta  1HIII
reoinopmariiiHi TPOIYKTH CIIOCTEPEKEHb CKOCHCTEM, SKi
OyIyThb BUKOPUCTOBYBATUCH B TEPINY YEPry IS YIPABIIHCHKUX
3aJad OXOPOHHM Ta BiTHOBIIEHHS  MOPYIIEHUX KOMIIOHECHTIB
JOBKLISL.

OTxe, MpoIeC BIIHOBIICHHS MOPYIICHHUX E€KOCHUCTEM — II€
JOBTOTPUBAJIUH 1 BAXXKHI BUKIIUK, MUUISIX IO BUPIMICHHS SIKOTO MU
3apa3 JIMIIE IOYMHAEMO CTBOPIOBATU. TUIBKU 0O0'€THABIINCH
pa3oM, BUKOPHUCTOBYIOUM Ta MOINMPIOIOYM 3HAHHS Ta HAOyTHid
JOCBIJ] IIOJI0 €KOJIOTIYHOTO BITHOBJIEHHS, MU OyJIeMO B3MO3i
M0J0JIaTH yci MpoOIeMH.

3asioysau xagheopu exonozit
Hauyionanvnozo asiauyiiinozo ynieepcumemy

yoap Tamapa Bikmopiena
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IIporpama KpyrJioro crosay

«BITHOBJIEHHS EKOCUCTEM, IOPYIIEHUX
BHACJIIIOK BOEHHUX JAIU TA IHIIUX
AHTPOIIOI'EHHHUX BIIVIUBIB»

lonoByrounit — [dymap Tamapa BikrTopiBHa — 3aBinyBay
kadenpu exkomorii HAY
Mogeparop — Panomcbka Maprapura MupociaBiBHa — JOIICHT
kadenpu exkomorii HAY

BITAJIBHE CJIOBO 1O YYHACHUKIB KPYT'JIOI'O CTOJIY
BIJ] AAMIHICTPAIIIl HAY

MarBeeBa Ipuna BanepiiBHa — nekan (akyinbTeTy eKoJIOTTYHOT
Oe3mekw, iKeHepii Ta Texrosorii HAY, n.1.1H., mpodecop

Aynap Tamapa BikTopiBHa — 3aBimyBau kadeapu eKoJoOTil
HamionansHOTO aBialliifHOTO YHIBEpCUTETY, JI.T.H., Ipodecop
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1. Tumouko Tersina BajileHTHHIBHA — €KCIIEPT 3 €KOJOTTUHUX
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[lepcriekTHBY BIIHOBICHHS MOPYIICHUX €KOCHCTEM B YKpaiHi
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Exouoriuni BTpaTH BiJ pociiicbkoi arpecii ans Ykpainu
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VYdacTh rpomMaj y HICIIBOEHHOMY BIIHOBJIECHHI JOBKULIA (Ha
npukiIaai MukosaiBcbkoi 001acTi)
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KOMEHTAPI YYHACHUKIB KPVYTJIOI'O CTOJIY
3AKJITOYHE CJIOBO

dynap Tamapa BikTopiBHa — 3aBiqyBau kadenpu exosnorii HAY
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Pe3omroniss Kpyrioro croay

BU3HAYUTH 3aCTOCYBaHHS AMCTAHIIHHUX METOMIB SIK BRXIUBHI Ta e(pEKTHBHHUIA
IHCTPYMEHT [UIsl OLIHKH CTaHy MOPYIICHHX €KOCHCTEM, KapTyBaHHs Ta IPOrHO3YBaHHS
PO3BUTKY €KOJIOTYHHX MPOLECIB Ha BEJIUKHX TEPHUTOPIsX, BU3HAYCHHS MPUPOIHUX Ta
aHTPOIOTCHHUX YHHHHKIB, IO TPU3BOAATH JO HETaTHBHHX HacHiakiB. OnepskyBaHi
KapTH PH3UKIB Ta iHII reoiHpopMamiiHi MPOAYKTH IHCTAaHIIHHHUX CIIOCTEPEKEHb
€KOCHCTEM OyIyTh IyXKe KOPHCHUMH HE JIUIIE T HAYKOBHX, ajie i IS yIPaBIiHChKUX
3a/1a4 PaIlioHaJBHOTO MPUPOJOKOPUCTYBAHHS, OXOPOHH HABKOJIHUIIHBOIO CEPEIOBHIIA Ta
BiJIHOBIICHHSI ITOPYIIICHUX €KOCHUCTEM.

BilicpkoBi 1ii TPU3BOAATH 1O HEMPOrHO30BAaHWX HACIIJIKIB y BHIAJKY pamialiiiHo
HABaHTQXKCHUX TEPHUTOPI, 10 BHMAara€ po3poOKH CIEIiaTbHOI  METOHOJOTIT
OLIIHIOBAaHHS HACTIJKIB Ta PO3POOKM JOBrOTEPMIHOBOIO IUIaHy iX JKBimamii s
YopHoOMIbCHKOT 30HU. 30KpeMa, HeoOXiJHO BpaxyBaTH BIUIMB Ha IpUponHi Gap’epw,
o 3armo0iraroTh Mirpamii pagioHYKIIJiB, a TaKOX HACTiJKH JICOBHX IIOXKEX Ta
TiATOIJICHs HAa MOM(DIKAIIF0 OPEOJTiB 3a0pyHEHHSI.

IMponosxeHHs BiiicbkoBOi arpecii CTBOPIOE BUCOKU piBeHb pajiauiifHoi 3arposu i3
3aJIlydeHHAM IHIIMX OO0’€KTiB aroMHOi eHepreruku Ykpainun. HeoOximHoro niero €
ITiIrOTOBKA 710 MOXJIMBHX CLICHApiiB PO3BUTKY aBapiiHMX CHTYaIllll Ha IiIPUEMCTBAX
panianiiiHoi MPOMHUCIOBOCTI Ta po3po0Ka IUIaHIB 3aXUCTy 1 MiHIMi3alli HeraTMBHUX
BIUTMBIB HE JIMILIE JUIsl JIFOAWHH 1 MaTepiajabHUX 00’ €KTIB, a i IS IPUPOIHUX €KOCHCTEM,
i B IepIry yepry Jjist 6ioTHYHHX KOMIIOHEHTIB.

CxinazHi Ta HENPOrHO30BaHI HACHIAKA BOEHHHMX il MOTPeOyIOTh NPOBEACHHS
peTeNbHOTO OOCTEKEHHS TEpUTOpii, 1Mo mepeOyBaau B 30HI KOHQIIKTY, Ta IX
paliOHyBaHHS 3a CTYINEHEM Ta BHJAMH IOLIKODKEHHS exocucteM. Jnd edexkThBHOT
peadizawii mporpaM BiJHOBJICHHS HEOOXIAHMM € CTBOPEHHs OKpeMoi Creliai3oBaHoi
Mepesxi eKOJIOr i YHOrO MOHITOPHHTY Ha IAHUX TEPUTOPISIX.

[IpoexTn BigHOBJIEHHs MOBOEHHOro JloHOAcCy Ta iHIIMX INPOMHCIOBUX pEriOHIB
VkpaiHu, 10 3a3HalM CyITEBUX PYHHYBaHb, IIOBUHHI BPAaXOBYBaTH CTAH I'€OJIOrT4HOIO
cepeloBHIIa 1 mependayaT KOMIUIEKC 3aXOJiB, CIPSIMOBAaHUX HA 3aXKCT 1 BiJHOBJICHHS
MiJ3eMHUX BONOHOCHUX CHUCTEM Ta EKOJOriYHO Oe3NevHi MporpaMy MOCTMAiHIHTY
(post-mining).

[IpiopuTeTHUM HaNpsSMKOM HOBOEHHOTO PO3BUTKY YKpaiHM NOBHHHA CTaTH
nekapOoHizalis, mo nepexadayaTiMe BiMOBY Bij iHBECTHLIHl y BiIHOBICHHsS 00’ €KTiB
MIPOMHCIIOBOCTI, L0 € CYTTEBUMHU DKEPENaMy BUKUIB MTAPHHUKOBHX ras3iB.

[lnaHu BiAHOBIEHHS MICAs BOEHHUX /il TMOBHUHHI pPO3POONATHCH 32 Y4acTiO
MicueBux rpomaz. lle N0O3BONMTH BpaxyBaTH MiCLEBI OCOOJIMBOCTI Ta IPiOpUTETH
KOKHOI Teputopii Ta 1l HaceneHHs. Pa3oM 3 muM, HeOOXiHO iHBECTyBaTH 3yCHILIS Y
ITiIBUILICHHS €KOJIOr YHOI AKTUBHOCTI Ta BOJIOHTEPCTBA CePe]] MiCLIEBOTO HACSICHHS ISl
(hopMyBaHHSI €KOJIOTIYHOTO AKTHBY, TOTOBOTO 10 pOOOTH Ha KOPUCTH BCi€T rpoMaiu.
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CEKIIIA 1

EKOJIOI'TYHA BE3IIEKA TPAHCIHIOPTY
TA BIMCbKOBO-ITPOMHUCJIOBOI'O KOMILIEKCY

YK 504.1 (043.2)
K. I. Kaxan, x.T.H.
1. B. SIkumenb, MoJToguii BUECHUI
M. 1. IllumoBa, cTyzneHT
Hayionanvnu asiayitinuu ynisepcumem, Kuis

EKOJIOI'TYHA BE3IEKA HOBITHIX BUJIB ABIALIMHOI'O
TPAHCIIOPTY

Heo0xiHicTh po3poOKH Ta BIPOBaKEHHS HOBITHIX BUJIIB aBiallifHOrO TPaHCIIOPTY
3YMOBJICHa YCBiIOMJICHHSM TJIOOAJbHUX 3MiH KJIiMaTy, SHEpPreTHYHOI KPU30H0 Ta
3aHETIOKOEHHSIM HAaceJIeHHs 100 SKOCTI JOBKIJUIT Ha (POHI MOCTIHHO 3pOCTarouoro
nonuty Ha apianiiiHi nepeseseHHs. Kpuza COVID-19, Bukinkasmm Ge3npenie/IeHTHi
CKOPOYCHHS TIOBITPSHOrO TPAHCHOPTHOTO CKOPOYEHHS, Jala MOMJIMBICT MiCLEBUM
rpoManaM BITYyTH BiIMIHHOCTI Yy CTaHi JOBKUUIS 1 Li¢ NEBHMM YHHOM 3MIiHHIIO
BiJTHOLICHHS y CIPUUAHSTTI €KOJIOr YHUX MpobieM. 30poiiHa arpecis pd npotu Ykpaianu
BUKJIMKalla HeoOXimHICTh 3a00pOHHTH aBialiifHI TepeBe3eHHS uepe3 MipKyBaHHS
Oe3nekd. AJie OUIKYETBCS, LIO y TOBOEHHHUH IEpiof, CKOJOriYHi Ta TEXHOTrCeHHI
YHHHUKY, TT0B’5I3aHi 3 aBialliiHIMU MepeBe3eHHAME OyIyTh YyTIIMBUMU ISl MiCLIEBOI'O
HaCeJIeHHs, SIK B aCHEKTi MICLEeBOl SKOCTI MOBITPs, Tak i IIOAO PO3ApaTyBaHHS Bil
LIYMY, @ TAKOX IICHXOJIOTiYHI 0COOIUBOCTI 0Ci0, 10 MEPEKMIN BiiChKOBI ii.

Jns  BUpIMIEHHA 3aBJaHHA OOMEXEHHS CIOXHBAHHSA BHKOITHOTO IlajMBa B
aBialilHid raiy3i poO3pOOJSIIOTBCS HOBITHI BHAW MOBITPSHOIO TPAHCIOPTY: Bif
Ha/[3BYKOBUX aBiaJlaiiHepiB, €IEKTPOINITIB, FOPUAHUX HOBITPSIHUX CYICH 10 HEBEIUKUX
TpaHcnoptHux 3aco6iB cucremu UAM (Urban Air Mobility) [1]. Bei Bonu moBunHi
OyayTh IHTErpoBaHi B €IHHY CHCTEMY IOBITPSHHX MHepeBe3eHb [2] y moeaHaHHi 3
TPaJULIHHIMH TPAaHCIOPTHAMH 3aco0aMy Ta MAaTHMYTh [Yy)X€ pi3HI He JHiie
eKCIUTyaTaliiHi, aje i eKOJIOriYHi XapaKTePUCTHKH.

Hnst ouiHkk e(peKTHBHOCTI MPOrHO30BAHOI CHUCTEMH aBialliiHUX [EpPEeBE3CHb
MPOIOHYETHCS BUKOPUCTOBYBATH CLICHAPHHI TMiX1/] [UTsl OLIIHKK 3HAYMMHUX €KOJIOTiYHUX
YHHHUKIB, 32 SKOr0 eMICiiiHi, aKyCTHYHI Ta iHII XapaKTepuCTUKH HOBITHIX TumiB [1C
OyayTb 00’€mHaHi AJs CLUEHApIiB eKCIUTyaTalii B OKPEMHX aeporoprax Uil OLIHKH
3arajbHOrO THCKY Ha MOBKULIS. OnTHMi3alis JOCHTiHKEHUX CLeHapiiB Oyae MTOCSITHYTO
3a PaxyHOK Pi3HOI MOCKOHAJOCTi MOBITPSHUX CYACH Ta MOCTYIIOBOTO BHBEACHHSIM 3
eKCIUTyaTallii 3aCTapijiiX THITB MOBITPSIHUX Cy/ICH.

Cnucox BUKOPHCTAHOI JIiTepaTypu
1. EASA (2016). European aviation environmental report 2016.
2. Perspectives for Aeronautical Research in Europe - 2020 Final Report
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YK 621.891
H. M. KiuaTa, monoauii BYUeHHH
Hayionanvnuii asiayitinuii ynisepcumem, Kuig

CIOCOBH 3MEHIIEHHS 3ABPY/IHEHHSI BIJ] 3ACOBIB HA3EMHOT'O
JIOTMIOMDKHOTO OBJAJHAHHS OBCJIYTOBYBAHHSI IIOBITPSIHUX
CYJIEH

Jlxepena BHKMAIB, TOB'I3aHI 3 aepoNOpTaMH, MOXKYTh BHAIUIATH 3a0pymHIOIOUi
PEYOBHHH, SIKi MOXYTh CHPHSATH IMOTIPHICHHIO SIKOCTi TMOBITPsI Y MPHJICTINX HACCICHHX
ITyHKTaX. TakuM YMHOM, HaIllOHANbHI Ta MIKHAapOIHI IMPOrpaMy Ta CTaHAAPTH SKOCTI
TIOBITPsI TOCTIIfHO BHMararoTh BiJ aIMiHICTpalii aeponopTiB Ta AEp)KaBHUX OpraHIB
BHUPIIIEHHS TPOOJIEM SIKOCTI TIOBITpS TIOOJIN3Y aepOOPTIB.

Haii6inpmmM mKepenoM mux 3a0pyJHIOBAdYiB € BUKHMIM BiJl aBialliiHUX IBUTYHIB.
OpnHak B aeporopTy BHKWAM BiJl CIIAJOBAHHS IajHBa TaK0X MOXYTh BHXOIMTH Bif
aBTOMOOLIIB, 10 BUKOPHCTOBYIOTBCS B aCpOMOPTY Ta Ha 3€MII, TPAHCIOPTY HABKOJIO
aeporiopty. 3aco0M  HAa3eMHOro  OOCIyroByBaHHs  HOBITPSHMX  CyHEH,  SKi
BHUKOPHCTOBYIOTBCS  MMiJI Yac IMOJNBOTHOI IMiArOTOBKH ab0 Uil  TEXHIYHOrO
00CITyroByBaHHs, € CyTTEBUMH a€pOIIOPTOBUMH JKEpPETIaMHU EMICii.

TepMmiH «Ha3eMHe NOMOMIXHE OONaTHAHHA» BiTHOCHUTHCS 10 LIMPOKOI KaTeropii
TPaHCIIOPTHHX 3ac00iB Ta 00JaJHAHHS, [0 00CIYrOBYE MOBITPsHI CyHA, B TOMY YUCIL
BUKOPHCTOBYBaHE Ul OyKCHpYBaHHs, TEXHIYHOTO OOCIYrOBYBAaHHS, HABAHTA)KCHHA Ta
BUCA/UKCHHS ACaKMpPiB Ta BaHTAXIB, 3a0e3MEUYCHHS €JIEKTPOCHEPri€lo, NaJuBOM Ta
iHmMMu mociyramu. Jlo obmagHaHHs wi€l KaTeropii 3a3BH4Yail BITHOCATHCS aBialliiHi
Tara4i abo OyKcHpH, Ha3eMHi CHIIOBI YCTaHOBKH, KOHAMIIIOHepH abo oOirpieadi,
OyKCHpYBaJIbHUKH 0araxcy, CTpiuKkoBI HaBaHTa)KyBaui, OCH30BO3M Ta aBTOMOOLNI Uis
3NeeHiHHs Ta Oararo IHIIMX TPAHCIOPTHHX 3aco0iB Yy KOHTPOJbOBaHIM 30HI,
BKJIIOYAIOYH aBTOMOOLT, (yproHM, KOMyHajbHi BIUTMBAIOTh HA SIKICTh MiCIIEBOrO
HOBITPS B a€POIOPTY Ta HABKOJIO HBOTO.

Bukuay MOXyTh BiJIPI3HATHCS MK PI3HIMH BUIAaMU 00JIaIHAHHS, @ TAKOXK 3aJIEHKHO
BiJl MiCIl B SIKUX BOHM IPALIOIOTh i OyayTh MaTd pi3HI BUAM BHUKUAIB. Jleskuid
Ha3eMHHUI TPAHCIIOPT MOXKE IMPALIOBATH I[EPEBAKHO HA CTOSHIN JITaKiB, a iHIII
MPAIIOBaTUMYTh SIK HA CTOSHIII JITaKiB, TaK i HA CIy)KOO0BUX Hoporax. Takox OymyTh
BiJMIHHOCTi B 3aJI©XKHOCTI BiJ THITy Ta PO3TAllyBaHHS CTCHAY, a TAKOX THITY JIITaKiB,
SIKi BOHH OOCITYTOBYIOTb.

BB Ha HAaBKOJNMIIHE CEPEOBHUILE CJiJ BpaxoByBaTW MiJi 4ac BHOOPY HOBHX
TPaHCIIOPTHHUX 3acO0iB /JIsi BUKOPHCTAHHs B aepoNopTy. Ajle € TakoX METOIH, sKi
MO)KHA 3aCTOCYBaTH IUIsl IOKPAIIEHHS CUTYallil IMOAO0 BHKHIIB BXE iCHYIOYOTO
HA3eMHOTO TPAHCIOPTY, 1€ pi3Hi Moaudikamil ABUTYHIB ab0 BHUAIB MHajuBa, IO
BUKOPUCTOBYEThCs. Jlessiki BHIAM JABUTYHIB MOBHHHI OYTH OCHAINEHI KaTaylizaTopaMu
OKHCIICHHS, @ JU3eNbHI JBUTYHH TOBHMHHI OYTH OCHAIllEHI MacTKaMH Ui TBEPAUX
YaCTHHOK (X04Ya JUISl LIbOr0 BapiaHTa MOXKE 3HAJIOOMTHCS HAIUBO 3 HaJHU3bKHM BMiCTOM
cipku), TakoX Mae OyTH 3aMiHa CTapux MABUTYHIB Ha HOBI 1H)KEKTOPHI OCH3WHOBI
IBUTYHH a00 JU3eNbHI JBUTYHH 3 KOMITTOTEpHHM KEpyBaHHSAM. Takok Moxke OyTH
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HOBOIO ONII€I0 MEepeXiJ Ha albTepPHATHBHI BUIW MaJIMBA, Taki SK CTUCIHN MPUPOIHUH
ras.

EnextpodikoBanmii abo YacTkoBo ejnekTpodikoBaHWi (TiOpum) HazeMHHUI
aBTOMOOUTGHHMH TPaHCIIOPT CTa€ IOMIMPEHHM BapiaHTOM BHPILNICHHS IPOOJIeMH
BHKHJIIB, MMOB'I3aHUX 3 poOoToro aeporopriB. llel BapiaHT MoXKe BHUMaraTu 3HaYHUX
IHBECTHIIIH Yy MOZIepHi3aiio iHPPACTPYKTYpH, alle TAKOXK 3HAYHO CKOPOTUTH BHKUAU B
aTMocdepy (Xoda KiHIIEBA KOPHCTH Uil JOBKIJUIS 3aJIe)kKaTUME BiJ TPOIECy, 3a
JIOTIOMOTOF0 SIKOTO BUPOOJISIETBCS €TIEKTPOSHEPTis).

HasiBHICTB BiZTHOBITIOBaHUX JPKEPEN €HEpPril y Mepeski JUIsl )KUBJICHHS EJIEKTPUIHOTO
Ha3eMHOTO JIOTIOMDKHOTO OOJaJHAHHS 3HAYHO IIJBHIINTH ITOTEHINa] CKOPOYECHHS
BukuaiB. OkpiM Momudikamii IBUTYHIB 200 BUKOPHCTaHHS ajlbTEPHATUBHUX BHUJIB
MaJiBa, BAaXJIMBO HE BIJCTaBaTH BiJ TEXHIYHOIO OOCIYrOBYBaHHS Ta IIPOBOAUTH
CTaH/AapTHI BUNPOOYBaHHS Ha BHUKWAW, MO0 IEpeKOHATHCS, IO Bce OOagHaHHS
Npalioe MaKCUMalbHO e(exkTHBHO. CKOpOYeHHs MpoOiry TpPaHCIOPTHHX 3aco0iB
Ha3eMHOI HiJTPUMKH 33 PaXyHOK ITOKpAIEHOT 0 IUTaHyBaHHS MapIIpyTy Ta 3arno0iraHHs
HETNoTPpiOHOMY IPOCTOrO 00JIaTHAaHHS TaKOK MOXYTb 3irpaTH CBOIO POJIb Y CKOPOUYEHHI
BUKHJIIB, a TaKOX KOHKPETHI MaHEpH BOJIIHHS, Taki SIK IUIaBHE MNPUCKOPEHHS abo
KepyBaHHS Ha ONTUMAJIEHHUX IIBUIKOCTSIX.

CnuCcOK BUKOPHCTAHOI JIiTepaTypu
1. ACI Europe. Information on the use of modulations of airport charges for
environmental reasons. June 2020. Available  at: https://www.aci-
europe.org/downloads/resources/ACI1%20EUROPE%20Paper%200n%20Environmental
%?20Modulations%200f%20Charges.pdf
2. Hallock, J. N., Burnham, D., Jenkins, J. & Rudolph, R. 2000 Wake vortex
tracking using Frankfurt windline data. In XXV Assemb. Eur. Geophys.Soc., 25-29.

Haykosuii kepignux — K.B. Cununo, k.m.H., 0oy.

11



Exosioriuyna 6e3neka aepxasu — 2023

YK 330.3
M. C. KoueroB, acnipanr
J. M. CaxHIOK, CTy/IeHTKa
Hayionanonuti mexuiunuii ynisepcumem
«Xapxiecvokull norimexHiuHutl incmumymy, Xapxie

BUKOPUCTAHHS 3AJINIIKIB TAKYBAHHS KABU J1JI51
BUT'OTOBJIEHHSI MACKYBAJIBHOT O OJSITY SIK EJIEMEHT
CTAJIOT'O PO3BUTKY YKPATHU IIJT YAC BIMHA

CrioxxuBaHHS KaBH B YKpaiHi BIJIOBiJa€ CBITOBUM TCHJCHIISM Ta HEBIIMHHO
3pocrae 3 poky B pik. I'eorpadiune posramryBaHHS YKpaiHM Ta KJIIMarudHi YMOBH
YHEMOKJIMBITIOIOTh BUPOIIYBaHHS KaBW Ha ii Tepuropii. HympoBe mMuro Ha immopt
CHPOro, TaK 3BAaHOTO 3EJEHOT0 KABOBOI'O 3epHA NMPH3BENO 10 CTPIMKOrO 3pOCTAHHS
00CsriB TIOCTaUYaHHsI OCTAHHBOI'O HA TEPUTOPit0 YKPATHH OCTaHHI 3 POKH 3 METOI #oro
o0CMaXyBaHHsS Ta MOIAJBIIOrO CIIOXKHBAaHHSA Ta eKcropry. Kasa iMmopryerbest 10
VYkpaiHu 3 pi3HHX KYTOYKIB CBITY Ta HaAXOIMTh NEPEBAXKHO y Mimkax 1o 10 4m 25 xr.
MiIIKd BUTOTOBJICHI 3 HATYPAJbHOTO MaTepially — TKAaHHHH MIIIKOBHHH, 5IKa B CBOIi
OCHOBI Mae Tpy0i, TOBCTI HUTKH 3 POCIMHHOIO Martepiany — JUKYTY, KOHOIeNb, kKeHady,
JIbOHY, KaHaTHUKA. [lomanbiie QacyBaHHS KaBU MOXKE 3[iCHIOBATHCS B IanepoBi 4u
MONIMEpHI MakeTu pi3HOro ofcsry, aje Ha TepUTOpir0 YKpalHM BCi KaBOBi 3epHa 3
KpaiH-BUPOOHUKIB MOTpPAILISIE B MIIIIKaX 3 MilIKOBHHH.

AxTuBHa (ha3a BilicbkoBOi arpecii 3 00Ky pocii, mo nodanack 24.02.2022 poky,
MPOICMOHCTPYBala Maike MOBHY BIJICYTHICTb BEJIMKOi KIJIBKOCTI MAacKyBaJbHHUX
3aco0iB il TexHikn Ta Jozeil. Ilepmn BOJOHTEPCHKI NYHKTH TO pPYYHOMY
BHTOTOBJICHHIO MacKyBaJIbHHX CITOK Ta OISTY IOYalli CBOIO POOOTY Yy THJIOBHX MicTax
Byke BBeuepi 24 mrororo 2022 poky. Y nopiBHsHHI 3 2014 pokoM, CyTTEBO 3pic MONHUT Ha
MAaCKyBaJIbHMH OIfr, SIKMHA  BIMCHKOBI  Ha3WMBaOTh  «KikiMopay. «KikiMopm»
BUTOTOBJISIIOTh 3 BY3bKMX TOHKHX CTPI4OK TKaHMHHU (moBxkuHA 15 cM, mupuHa 0.5 cm)
Ta TOBCTHX HUTOK. OJHUM 3 JDKEPE HUTOK ISl «KIKIMOP» € MIIIKH 3 MillIKOBHHH.

BropuHHE BHKOPHCTAaHHS MAaKyBaHHS € IPIOPUTETHUM 3TiTHO i€papXii ynpaBiiHHSI
Bigxomamu B Ykpaiui. [Ipy yomy BUKOpuCTaHHS 0e3 IEpPEeTBOPSHHS, sike MOTpedye
JIOATKOBUX €HEPreTHYHUX BUTPAT, € ONTUMAJIBHUM B Cy4acHHX yMOBaX.

[IpsiMme TOBTOpHE BUKOPUCTAHHS MIIIKIB 3 MILIKOBHHH, Yy sIKi OyJiM 3amakoBaHi
KaBOBI 3epHa, 00MEXKYEThCSI HACTYITHUMU PUYUHAMU:

1) HasBHiCT, cCrenudiyHOro KaBOBOTO 3alaxy MIIIKIB, $Ki BIUIMBAIOTh
MOANBIIOMY Ha 3amaxX yMaKOBaHHX B HHX HE TLIBKH Xap4yOBHX IMPOAYKTIB, a i HaBITh
OJSITY YH IHIIUX BUPOOIB;

2) HaOUUCH HA JIMIBOBOMY Oomli MIIIKiB 3pobiieHi crilikoro (ap6oro B
NPOMHUCIIOBUX YMOBax Ta 3aiiMaioTh Oimbmie 50% mOBEpXHi, IO YHEMOXIIMBIIIOE
LIBHIKE MPUOUpaAHHS HaAMUCy 00 BUMarae BUraayBaHHS CIOCOOIB Horo 3adapOyBaHHs
200 3aKIJICIOBaHH;

Cepen BIIACHHKIB CepeHiX Ta MalMX MJAOPHEMCTB, IO 3alMaOThCs
o0cMaxyBaHHAM KaBH Ta ii MOJAJBLINM PO3MOBCIODKEHHSIM, B OMY YHCII Y BIACHHUX
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KaB’SIPHAX, CKJIABCS JOBOJI IOTYXHUH IIPOIIAPOK E€KOJIOTIYHO CBINOMHX JIIONEH, SIKi
HaMaraloTbCs MiHIMI3yBaTH BIUIMB Ha JIOBKULII Ha BiX eTamax CBO€l BHPOOHHYOL
nismpHOCTI. CaMe BOHM 3BEPHYIIM yBary Ha IIPOIIEC BUTOTOBJICHHS «KiKIMOP» Ta 00 sIBH
BOJIOHTEPIB MPO MOLIYK HUTOK i 3alpOIOHYBAIIM CIIPOOYBAaTH MIIIKH 3 MillIKOBUHH 3-
IIiT TPAHCIIOPTYBaHHS KaBH. Martepiall MIIIKOBUHHM Ma€ HEOOXI1HI JUIS BUTOTOBJIEHHS 1
eKCIDTyaTamii «KiKiMop» BIaCTHBOCTI:

1) HarypajbHa CHpOBHMHA, SIKa Y BHIAJKy 3aiiMaHHsS HE IUIaBUTBCI Ta He
BIUIABJISIETHCS B IIKIPY, HE CTBOPIOIOUH JI0JIATKOBI 30HH ypasKCHHS;

2) HarypaibHa CHPOBHHA, $IKa TOTaHO BOHMpae BOJNOTY Ta MiJ 4ac JOLIB He
CTBOPIOE HAJIMIPHOI JONATKOBOI Barm y «KiKiMOpH», IO TMPUTAMaHHO «KiKiMOpam» 3
HATypaJbHUX TKAHHHHUX CMYIKOK;

3) MiIIKOBHHA Ma€ iealbHy KOJIEOPOBY TaMy — BiJl CBITJIO MICOYHOTO IO TEMHO
KOPUYHEBOTO - U1l BUTOTOBJICHHS «KiKiMODP»;

4) HasBHicTh (papOOBaHHX 30H HE € MEPEIIKOAON I BHKOPHCTAHHS, aJKe
HaJIIKCH 3a3BUYail 3po0JIeH] y 3eJIeHO - KOPUYHEBIH a00 YOpHiil KOJIBOPOBil Tami, 1o €
[IIKOM TPUHHATHAMH KOJIBOPAMH TPH BHTOTOBJICHHS «KiKIMOp», J0 TOr0 3 TpH
PO3ITyCKaHHI MillKiB Ha HUTKHU (hap0a HIKOIM HEe BKPHUBAE BCIO MOBEPXHIO HUTKH;

5) cupoBuHa € GE3KOIITOBHOK IS BOJOHTEPCHKUX IIEHTPIB, BUTPAaTH Ha
JIOTiCTHKY MiHIMaJIbHI, a/iKe 31iHCHIOIOTECS B MeXaX OJTHOIO MiCTa.

3 TOYKHM 30py KOHLEMI] CTaJoro pO3BHTKY, BUKOPHCTAHHS MIIIKIB 3 MillIKOBHHH
JUIsL BUTOTOBJICHHS «KiKIMOP» JI03BOJISIE:

1) 3MEHIIUTH KiTBKICTh IAHOTO THITY BiZXO/i, SIKi IOTPAIUISIOTH HA MOJIITOHY;

2) NiJBUIINTH €KOJIOTiYHY CBIZIOMICTh OKPEMOro THITy Oi3Hecy;

3) no3BOJIiE HE BUTpAyaTH EHEPreTHYHI PEecypcH Ha HEepeTBOPEHHS MIlKiB Y
SIKUHCh 1HIIMH BUPiO, ajuke MpoLec pO3IyCKaHHSA Ha HUTKU Ta IUICTIHHA € Py4HHUM, He
aBTOMATH30BAaHUM Ta HE MEXaHI30BaHUM,;

JIbBIiBCBbKI BOJIOHTEPCHKI IIEHTPH CTAIW MHEpLIMMH, siKi Bxe y OepesHi 2022 poky
CTaJM aKTHBHO BHKOPUCTOBYBAaTH MIIIKK I IUICTIHHS «kikiMopy». lLle Oymo
00YMOBJICHO SIK HASIBHICTIO BEJIMKOI KUJIBKOCTI CaMHX LEHTPIB, Tak il MiANPUEMCTB 3
oOcMa)KyBaHHSI KaBU M BIZICyTHICTIO OOMOBUX [iif B Mexax Micra. Ilicist 3BiIbHEHHS
Kuiscbkoi obnacti B TpaBHi 2022 poky # y KueBi mouamu 3’sBisTHCS LEHTPH, SIKi
BHUKOPUCTOBYIOTh MIILIKH 3-TiJl KaBU IPU BUTOTOBJICHHI «KiKiMop». B OGimbiiii mipi
L[bOMY CIPHSB HaKONMMYEHWH Y 3aXiJHUX PerioHax JOCBif, SIKHil BOJIOHTEPH NPUBE3IH
Hazan y KuiB. Takum yuHOM MU 6ayMMO HaBiThb MacIiTaOyBaHHs HPOLECY B MeXkax
Vkpainu. Binbin Toro, HaBiTH y BEMUKHUX MiCTaX 3 CKJIAHOIO OE3MEKOBOIO CHTYAI€l0 —
Hanpukiazn, y XapkoBi ta JHinpi, Ait04i MiAMPUEMCTBA 3 00 CMaKEHHS Ta MPOAAXKY
KaBH B)KE HAKONMHMYYIOTh [Tl BOJIOHTEPIB MIIIKH 3 MIlIIKOBUHH 3-T1i]] KaBU.

Ornucanuii BUIE MPOILEC BUKOPUCTAHHS MIIIKIB 3 MIIIKOBUHH 3-TIJ KaBU IS
BUTOTOBJICHHS «KiKIMOP» JEMOHCTPYE (DyHAAMEHTaIbHY PUCY YKPATHCHKOrO HApOAy —
BMiHHS B KPUTHYHHX CHTYaIlisfiX 3HAXOAUTHU PIIICHHS Ta caMoopraHizoByBatucs. Came
e CTa€ y TMOMAAIBIIOMY IIOMITOBXOM [0 MiJBUIICHHS B TOMY YHCIi €KOJOTi4HOI
CBiIOMOCTI, 1110 B PEMITI PEIIT CHOPUITUME IMIUIEMEHTAIlil KOHIIETIIIii CTaJoro po3BUTKY
y pi3HuX cepax HAIIOro MUPHOTO KUTTSL.

Hayxosuii kepignux — T.C. Tuxomuposa, k.m.H., 00Yy.
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VK 62-73:665.71(045)
L. JI. Tpogimos, k.T.H
C. B. I'punan, crynest
Hayionanvnuti agiayitinuil ynieepcumem, Kuis

OLIHKA CTAHY ATMOC®EPHOI'O IIOBITPS1 3A YMOB 35EPEKEHHS
MOTOPHUX ITAJINB

Beryn. Sk Bimomo, sKicTh aTMOC(EpHOro IOBITPS € OXHMM 3 BH3HAYaJBHUX
(daxkTopiB IS KWUTTEMISUIBHOCTI yCIX JKMBHX oprasisMmiB. Huni aBroTpaHcnopt,
MPOMHUCIIOBICTh, €HEPreTHka € OCHOBHHMH 3a0pyaHIOBaYaMH aTMOC(EPHOro MOBITPS,
alle ¥ He OCTAaHHE Miclle y BHUKHIAX 3aiiMae HadTorepepoOHa NPOMHUCIOBICTH Ta
eKCIUTyaTalisi MiJIPHEMCTB MalHBO 3a0€3MEUCHHS, IO MPH3BOIUTH 0 MapHUKOBOTO
e(exry B aTMochepi.

3a y3araJpHEHHMH JaHAMH OallaHC BHKWIIB TPAHCIOPTHUMHU 3acobamu €
HactynHuM: 70% - aBTOMOOUTBHUIT TpaHCOPT, 9,4% - CiIBCHKOTOCHOAAPChKa TEXHIKA,
7,3% - noBiTpsiHUIA TpaHcnopT, 4,1% — Mopebkuii Ta 9,2% - 3ami3HHYHUH.

B 3B'13Ky 3 MM 3HIKEHHSI IKiUTMBOro BILTUBY TpaHcopTy Ha HC meperBopriiocs
B MIDKHAapOJHY pOOIEeMYy.

[MigBuieHHsT 3a0pyIHIOIOYUX PEUOBHH CHOCTEPIraeThcsi B arMocepi MpaKTHIHO
Ha BCIX MiANPUEMCTBAX, TOMY BHHUKA€ HEOOXIJHICTh y BHpIIICHHI 3a/adi OLIHKH i
MOJICITIOBaHHS NOIIMPEHHS 3a0pYJHIOIOYMX PEYOBHH B arMocdepi came Biji TOUKOBUX
CTalliOHAPHUX [PKEPEN 3 METOIO 3an00iraHHs ab0 3MEHIIEHHS iX BIUIBY Ha €KOCUCTEMY.

Mera paHoi poGoTm € po3poOJieHHS MporpaMHOro 3ade3nedeHHs OO0poOKH
pe3yabTaTIB CIIOCTEPEeXKEHb 1 Bisyamizalil JaHUX Ha OCHOBI JOCHTI/DKCHHS CTaHy
aTMoc(epHOro TMOBITps Ha 00’ekrax 30epiraHHs MOTOPHHX NajiMB MiJ Yac ix
eKCIUTyaTauii.

Buxigni marepianu. Y wiif poOOTi BUKOPUCTAHO TEOPETHYHI METOH OCIIIKESHHS
OLIIHKH CTaHy aTMOC()EPHOro MOBITPs Ha 00’ €KTax 30epiraHHs MOTOPHHUX IAJIMB IIiJ] 4ac
X excrutyaranii. [j1st MOsSICHEHHsI PO3paxyHKIiB Oy/1i0 BUKOPHCTAHO BIJKPHUTI JaHi OLIHKH
aTMoc(epHOro MOBITPsl CIYXOM aBianaanBo3a0e3emyeHHss MiXXHAPOIHOTO aepoIropTy
«KuiB» (Kynsan).

Pe3ysabTaTu JgociigkeHb Ta iX o0roBopeHHsl. [lii KOXKHOTO IMPOMHCIOBOTO
MiAMPUEMCTBA PO3PaXOBYIOThCsi 1 3arBepmkyroThess nopmu [IK. s npuxnanmy
PO3paxyHKy BUKHIIB 3a0pyIHIOIOUMX PEUYOBUH BiJ [pKepen 30epiraHHs manusa Oyiao
BUOpaHO HaiOLIbIII CKiIaan 30epiraHHs naauBa.

Cxian [IMM. Hasemuuii pesepByap 06’ emom 50 M 3Gepiranns apiananusa JET A-1
3 IUXalbHUM KianaHoM. JuxanpHuii kinanan @ 100 mm, H=5 M, V = 0,01 m/c. Yac
poboru 8760 rom/pik.

BenuunHd BUKWAIB 3a0py[HIOIOYM pEYOBHH Bif OAHIET MICTKOCTI Mix Yac
30epiraHHs po3paxoBYIOTHCS 328 POPMYIIOLO:

T ,=252-V8 Bg -1 (Ess +Esz)-(Es-E, -(1—7)-107° 64/ 504
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ey - 00’eM piIUHM, SKAa HAIMBAETHCS YPE3EepBYapH IPOTArOM IIEBHOIO dacy,

MY/piK; Py~ THCK HacHUCHHX napiB pigmEn npu Temmeparypi 38 °C; M-
S| n
MOJICKYJIIpHA Maca MapiB PiIUHA; 1 - KoeilieHT ePEeKTUBHOCTI T'a30BJIOBIIOHOYHX

IIPUCTPOIB PE3EPBYAPY; K. ., K, - Koe(ilieHTH, SIKi 3aJeXaTh BiJ] p (35 T@ TEMIIEPATYPH
! s

ra30BOro MPOCTOPY BiAITIOBIAHOY TEIUTY Ta XOJIOIHY HMOPU POKY; Ky~ KOeQIIi€HT, KU

3aJIeXaTh Bij P, T2 piuHOTrO 00EpPTYpE3EpPBYapIB; K~ KoeQIIieHT, SIKHH 3a71exaTh Big

TEXHIYHOTOOCHAIIIEHHS Tape)KUMYyeKCILTyaTaIlil.

Bukumu mapiB aBiamanmBa 3a paxyHOK BHIIAPOBYBAHHS BiJl pe3epByapy 3
asiananuBoM JET A-1 craHoBHTE:

11, = 2,52-10800-1,342-146- (0,0435+0,2502) -1,26- 0,95-10° =0,00187468:

kr/rox, ado 0,0005207 r/c i 0,1642222 1/pik.

Toni QaxkTuyHi BUKMOM BiX YCIX JOKEpen MiJIPHEMCTBA pO3PaXOBYIOTh 3a
dopmynoro: ®=M/(I'’IK'H)>0,01 nmpu H>10m. ®=M/T'IK> 0,1 npu H<10m;

ae M — cymapHuMil po3Mip BHKMIY MIKIIJIMBHX PEYOBHH BiJ YyCiX JDKepen
I IMPHEMCTB, I/c; H — cepeiHst BUCOTa BUKHIY, M.

Ha ocHOBI pO3rISIHYTHX PO3paxyHKiB Oyino po3poOieHO mporpamHe 3a0e3IedeHHs
00pOOKH pe3yNbTaTiB CIOCTEPEe)KeHb 1 Bi3yami3alil JaHUX HAa MOBI IPOrpaMyBaHHS
Delphi.

Pucynok. 1. Inrepdeiic mporpamu po3paxyHKy BUKU/IB 3a0pyIHIOIOYHUX PEYOBUH OIHIEIO
MICTKICTIO (JPKepeJIoM) Tij| 4ac 30epiraHHs najius

BucnoBok. Byno po3pobieno mporpamue 3a0e3mnedeHHss OOpOOKH pe3yabTaTiB
CIIOCTEpEeIKeHb Ha OCHOBI JOCHIDKEHHsI CTaHy arMoc()epHOro MOBITpsS Ha 00’ €KTax
30epiraHHsi MOTOPHMX MajMB MiA 4Yac ix ekcrutyararii. OLiHKa BIUIUBY BHKHJIB
3a0pyIHIOIOYMX PEYOBUH Ha CTaH 3a0pyqHEHHS aTMOC(EPHOro MOBITPSI BUKOHYBAJIKChH
po3paxyHkoBuM MeTonoM. Jlxepenom 3a0pyaHeHHS aTMOC(HEpPHOro MOBITPs Ha 00’ €KTI
30epiranHs MatopHux nanue OyB ckian [IMM cnyx6u aBiananuBo3abe3nedeHHss MA
«KuiBy (OKynsguu). BcraHoBIeHO, IO OCHOBHUMH 3a0pYyAHIOIOYHMH PEYOBMHAMHU Ha
00’ekTax 30epiraHHs MOTOPHUX TAIUB €: OKCHIM a30Ty, OKCHIW BYTJICLO, MIOKCH]
CipKH, CYCIIeHIOBaH| TBEpi PEUOBHUHU.
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YK 504:355.422 (043.2)
B. Ty:kuK, CTyaeHT
Hayionanenuti agiayitinuil ynieepcumem, Kuis

BILIMB BOMOBUX JIi HA PO3MOBCIOKEHHSI BAXKKHX METAJIIB
Y IPYHTAX

3a pik moBHOMAcmTaOHOI BIfHM BOPOT 3aBJaB JOBKIJUTIO YKpaiHH 30UTKIB Ha
maiixe 1,9 TpiH rpH. Maibke 500 Trc. ra Teputopii YKpaiHH ChOroIHI — i1 OKYIAIli €0
a60 y 30Hi 6oloBux aii. [1]. [pyHTOBOMY MOKpPHBY [€B’ATH 00acTeil YKpaiHu IIIOIIE0
6imu3bko 21 MiH ra 3aBHaHo HemonpaBumoi mmkomu [2]. Ilpu upomy GoiioBi il
MPU3BOSATH HE JIMIIE JIO MEXaHIYHOTO MOIIKO/KEHHS TEPUTOPid, a i 10 XiMIYHOrO
3a0py/HEHHsI TPYHTIB Ta Mig3eMHUX BozA. OcoOauBO HeOE3NMeYHHM € 3a0pyaHEHHS
Ba&XKUMH METAJIaMH: CBUHIIEM, PTYTTIO, QpCEHOM, KaJMi€M, MiJUIIO0, HIKEJIEM, [IMHKOM.

OCHOBHHUMH JDKEpenaMu 3a0pylHEHHs IPYHTIB YKpaiHH BaXKUMH MeTalaMH Y
BOEHHHUH Yac €:

1.3ropina i MOIIKOMKEeHA BifiChKOBA TEXHIKa 1 TPAHCIIOPTHI 3aCO0H;

2.eJIEKTpUYHE Ta eJIEKTPOHHE 00JIaJHAHHS BIICHKOBOI TEXHIKH;

3. MeTajieBi yIIaMKH CHapsIJIiB;

4.000710HKH OO€MpHIIACIB;

5.30uTi JIiTaKy;

6.1I0IIKOKEHI 00’ €KTH IPOMHUCIIOBOCTI Ta 1HOPACTPYKTYPH.

Haiine6e3neuHimyMu 3 TOYKH 30py 3a0pyAHEHHS I'PYHTIB € BUOYXU B PE3yJbTaTi
PO3pHBIB CHApsIiB, rpaHar, MiH, OOMO TOIO, OCKIIBKH yJapHa XBUJIS MPU3BOAUTH 10
pyHHYBaHHS 3B’SI3KiB MK YacTKaMH IPYHTY, IO, B CBOIO YEpry, MPU3BOAUTH 0
YTBOPEHHSI BOPOHOK, TPILI[MH, PO3PUBIB, 3MiHH (DI3UYHHX XAPAKTEPUCTHUK Ie€OJOrYHHX
nopif [3]. Lle MoXke NpHCKOPUTH HOTPAIUISHHS ITOJIOTAHTIB Y IMiJ3eMHI BOJIH.

Ha Tepuropisx iHTEHCUBHOIO 3aCTOCYBaHHS apTWiepii BCsS TOBIIA  Bif
MMOBEPXHEBOr'0 IIApy IPYHTY 10 MIMOMHU IiI3eMHHKX BOJ IOBHICTIO IIEPETBOPIOETHCA Ha
TPIIKUHYBATO-TIOPUCTY. 3a MPOBEACHUMHU TOCITIKCHHIMH CTaHy I'PYHTOBOIO IOKPUBY
30Hd npoBeneHHss ATO Oyno BCTAHOBJIEHO, IO HAWBHMINUN BMICT BaKKMX METaJiB
BHSIBJIEHO B MICIIIX PO3PUBY CHapsaiB [2].

IHmMi NUISX DOTPAIUISHHS BaXKKUX METANIB Yy IPYHT € eKCIulyaTtaiis OoHoBoi i
CrieliayibHOl TEXHIKM, BHACTIZOK 4YOro BifOyBaeThCs BHUKHJ Ta OCiJaHHS IajJWB Ta
MACTHIIBHUX MaTepiajiB, sKi iHQIUIBTPYIOTECS Y TIMOLII MIApH 1 PO3MOBCIOKYIOTHCS 10
Tepuropii.

Hebe3nekoro XiMiYHOrO 3a0pyAHEHHS BaKKAMHM METallaMH € IOIIKOMKCHA Ta
3ropina BilficbKOBa TEXHiKa, SKa HA Cyd4aCHOMY DiBHI OOJIaJHaHa BEIMKOI KiIBKICTIO
€JIEKTPUYHOr0 Ta €JIEKTPOHHOro obnaaHaHHsa. Tak, poboTa Pi3HUX THIIB MOPTATHBHUX
Oarapeii Ta aKyMyJISTOPiB 6a3yeThCsl HA BUKOPUCTAHHI PI3HUX CIOIYK JIITiFO, HIKEIIO Ta
Kaamiro. Y Bigxomax oOdamHaHHSA UI iH(GOpMAIiHHO-KOMYHIKAMIHHUX TEXHOIOTIH
MICTUTBCSI CBHMHEIb, a BIAXOMM APIOHOI JOMOMDKHOI (30KpeMa, MoOYTOBOI) TEXHIKU
MICTATh KaJMiii, XpOM, PTYTh, Mifb [4].
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BoitoBi nii, ki BinOyBaroThes 3apa3 Ha TePUTOPil YKpaiHH, MPOXOAATH HA TUIOMIAX
[IUIHOTO PO3TAIlyBaHHS 00 €KTIB KPUTUYHOI iH(pacTpykTypu (TiAmpueMcTBA Ta
YCTaHOBM CHEPTreTUKH, XIMIYHOI TPOMHUCIOBOCTI, TPAHCIIOPTY, TEICKOMYHIKAIIiM,
KOMYHAJILHOT'O TOCIIOAapCTBA TOIIO). IX TOMIKOMKEHHS 3HAYHO 361/IbIIye 3a0pyIHEHHS
KOMITOHEHTIB JIOBKIJUISI, B TOMY YHCII 1 BA)KKAUMH METaIaMU.

OcHOBHI 00i CBOTOJHI TIPOXOAATH y CXIMHUX Ta TIBJCHHUX pPErioHax YKpaiHw,
3HaYHa YaCTHHA TEPUTOPIA SKUX MAE€ BAXKIMBE 3HAYCHHS JJISI arpapHOro KOMILICKCY
Halioi KpaiHu. 3a0pyJHEHHS BaXKKHUMH MeETajlaMH BHACHIJIOK OOMOBUX [ili 3HAYHO
3HIDKYE I[IHHICTh IPYHTIB, OCKUJIBKA BIUIMBA€ Ha POJIIOYICTb, MIKpPOOIOIOTiUHY
aKTUBHICTh, MMPHU3BOIUTH JIO TATOJIOTIYHUX 3MiH Y MPOTiIKaHHI OIOJOTIYHHUX MPOIICCIB,
MiJBUINCHHS  TOKCHYHOTO  TOTEHINATy  IPYHTIB  Ta  3HWKEHHS  SIKOCTI
CITBCBKOrOCTIONapChKoi Mpoaykitii [5]. I3-3a cBO€l BHCOKOT MOOUILHOCTI Ba)kKi METalTd
4yepe3 XapuoBUH JIAaHIIOT (BOAA, POCIMHM, TBAPHHHM) MOXKYTh MOTPAIUIATH B OpraHi3M
JIFOJIMHU Ta CIIPUYMHATH OTPYEHHS 1 XBOPOOH.

BaxiuBuM 3aBIaHHAM MiCIIsI IEPEMOTH Y BiifHI Ta OUHINECHHS HAITUX TEPUTOPIH Bij
OKYIIaHTiB OyJe NMPOBEIEHHS MOHITOPHUHTY €KOJIOTIYHOIO CTaHy IPYHTIB LIOJ0 BMICTY
B2XKUX METAJIiB.
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AHAJII3 IIEPEBATI I HEJJOJIIKIB ®I3UKO-XIMIYHUX TA BIOJIOTTYHUX
METOJIB OIIHKU 3ABPYJJHEHHS IPYHTIB HA®TONIPOJYKTAMUA

3a0pynHEeHHS IPYHTIB HAQTONPOIYKTaMH € CEPHO3HOI0 TpodieMoro st Giocdepn i
3m0poB'ss  somed. Ha  croromHi  ans  OmIHKM  piBHSA  3a0pyAHEHHS TPYHTIB
Ha(TONPOAYKTaMH BHKOPUCTOBYIOTBCS Pi3HI (i3MKO-XiMi4HI Ta OlONOTiYHI METOIH.
OuiHka piBHS 3a0pyfHEHHS IPYHTIB HA(TONPOAYKTAMH € BaXKJIMBOK CKJIAJOBOO
MOHITOPHHTY CTaHy AOBKUUIA Ha TEXHOTCHHOHABAHTAXKCHHUX TEPHUTOPisX. MeToro
pobotu OyB aHaii3 repeBar Ta HEAOMIKIB JaHUX METOMIB OLIHKH €KOJOTIYHOTO CTaHy
IpyHry. Bigomo, mo ¢i3uko-XiMiuHi METOIM OLIHKM piBHA 3a0pYJHEHHS IPYHTY
Ha(TOMPOAYKTAMH BUKOPHCTOBYIOTHCS /ISl BU3HAYCHHST KOHIICHTpAIlii Ha)TOMPOITYKTiB
y TPYHTI, a TAKOX 1X (i3UKO-XiMiUYHMX BiacTHBOCTEH. [lo IUX METO/IB HaJeXaTh ra30Ba
xpomarorpadisi, Mac-CrieKTpoMeTpisl, iH(ppadepBOHA CIEKTPOCKOMis Ta (oToMeTpis.
[epeBarn ¢i3uKO-XiMiYHUX METOJIB HOJSTAIOTh y BUCOKIH TOYHOCTI Ta YYTJIHMBOCTI
BH3HAYCHHs KOHLEHTpawii HadTonponykTiB y IpyHTi. L{i MeTomu Takox AO3BONSIOTH
BHU3HAYUTH TUN HAPTONPOAYKTY Ta HOro (i3MKO-XiMi4HI XapaKTEPUCTUKH, IO €
BOXKJIMBUM IIpU BUOOpPI ONTUMAJIBHUX METONIB OYMILECHHA Ta BiJHOBJICHHS SKOCTI
rpynty. Kpim Toro, ¢i3uko-XiMiuHI MeToaM MOXYTh OyTH BHKOpPHCTaHi JUIs
MOHITOPHHTY 3a0py/IHEHHs IPYHTY y 4aci Ta s BU3HAYCHHS pKepesa 3a0pyqHEHHSI.
OpHak, TMOpsA i3 BaXUIMBUMK HepeBaramu, (i3MKo-XiMiuyHI METOAM MalOTh IIeBHI
Henoniky. [lo-nepiie, BOHU € JOCUTHh BaPTICHUMH Ta CKJIaJHAMH Yy BUKOpUCTaHHi. J{is
iX e(eKTUBHOrO BHKOPHCTaHHs NOTpPiOHe 3a0e3MedeHHs] BapPTICHUM CY4acHUM
nabopaTopHUM OOJaJHAHHIM Ta HEOOXiJHICTh TPHBAJIOI IiJrOTOBKHM KBali(hiKOBAaHHX
¢axiBuiB. Ilo-gpyre, TOUYHICTP JaHMX METOHNIB, 0PH BHU3HAYCHHI  BMICTY
Ha(TONPOAYKTIB, 3AJICKHUTh BiJl HAABHOCTI YK BIJCYTHOCTI y IOCIHI/DKYBaHHX MPoOax
IPYHTY KOMIIOHEHTIB iHIIOI MPHUPOIH, L0 MOXYTh BIUIUBATH HA PE3y/bTaT aHANI3Y.
Kpim Toro, ¢isuko-xiMiuHi METOAM HE JO3BOJISIOTH BU3HAYMTH BIUIMB JAHOIO THILY
XIMIYHOTO 3a0pyIHEHHS Ha SKOCUCTEMY Ta O10THYHHI KOMIIOHEHT IPYHTY.

OpHUM 3 HAWMOMIMPEHIMMX OIONOriYHUX METOMIB OL[HKKA EKOJOTIYHOrO CTaHy
IPYHTY 1, 30KpeMa, BHU3Ha4YeHHs piBHSA (ITOTOKCHYHOCTI IPYHTY, 3a0pYyIHEHOro
Ha(TOMPOAYKTaMH, € - OI0TECTYBaHHS 3 BUKOPHCTAHHSIM POCIHMHHHX TecT-cucTeM. J{is
peadi3ariii JaHOro METOY OLIHKK E€KOJOTIYHOrO CTaHy IPYHTY, BUKOPHUCTOBYIOTh Pi3Hi
BUAU POCIHH, UIO BHSBISIIOTH Pi3HY YYTJIMBICTH 10 BiJHOIICHHIO O MOJIOTAHTIB,
HasIBHUX y IpyHTi. OOpaHi BUIM POCINH BUCADKYIOTh Ha BiMiOpaHUX Mpobax IPYHTY Ta
BiJICJTi IKOBYIOTh iXHi peakili Ha 3a0pyJHEHHS 32 TAKUMU OCHOBHUMH MapaMeTpamH, sK
BCXOXICTh, CHEpris MPOPOCTAHHS HACIHHS, [OBXKHHA KOPEHS Ta pPOCTOBUMH
XapaKTepUCTHKAMH POCIMHHUX TECT-CHCTEM. 3a JOIOMOroi0 OiOTECTiB 3 pOCIMHAMHU
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MOXKHa BHSIBUTH HasBHICTH Ta CTYIiHb 3a0pyIHEHHsS IPYHTY Hadrompoaykramu. Y
JAHOMY BHIIQJKy, POCIMHH MOXYTh OyTH BHKOPHCTaHi SIK iHIMKATOPU TOKCHYHOCTI
Ha(TONPOAYKTIB, OCKIIBKM iX POCTOBI XapaKTEPUCTHUKH Ta IPOLECH JKUTTEIISUIBHOCTI
MOXXYTh 3HA4YHO IIOTipLIyBAaTHCh NPH 3pOCTaHHI pIBHSA 3a0pyIHEHHS IpYyHTY. 3a
pe3ylibTaTaMi JIAHOTO THITY JIOCHTIJDKCHb BCTAHOBIIIOETHCS PIBEHH (DITOTOKCHYHOCTI
rpyHTy. Jlo OCHOBHHX mepeBar OlOJNOTiYHMX METONIB OIIIHKM 3a0pyIHEHHS IPYHTIB
Ha()TOMPOAYKTAMH HAJIeKATh €KOHOMiYHA JOCTYIHICTh Yepe3 HEBHUCOKY BapTiCTh Ta
BiJICYTHICTh HEOOXIZHOCTI BHMKOPHCTaHHS BapTiCHOro oOJagHaHHA I QiTO
TOKCHYHOCTI TpyHTY. JlO HENONIKIiB BHKOPHCTAHHS MeTOXy OiOoTecTyBaHHS IS
BH3HAYCHHsI PiBHS 3a0pyIHEHHS IPYHTY HAaQTONPOIYKTaMHU CIIiJI BITHECTH, B OKPEMHX
BHIIQ/IKaX, HEBUCOKY TOYHICTh Y€pe3 MOXKIIMBY HasSBHICTh aJanTallii Ta CTUMYITIOF0YOr0
e(eKTy 10 TEeBHOTO THITYy KOMITOHeHTiB Hadronpoxaykris. Illo, 30kpema, minrBepanmm
pe3y/ibTaTH HAIIMX [ONEPeAHIX JOCHi/UKeHb. TakoX, HEIOMIKOM € CKIQJIHICTh
BU3HAUCHHS KOHIEHTpALili HAQTONPOLYKTIB y JOCHIIKYBAaHUX IIPOOaX IPYHTY.

VY pesynbrari aHami3y mepeBar Ta HEIONIKIB (i3UKO-XIMIYHHUX Ta OlONOri4HHX
METOZIB OLIHKH piBHA 3a0pyIHEHHS IPYHTY Ha(TONPOMYKTAMH, BCTAHOBMIIH, IO
6ioJIoriuHi METOIM OLIHKK 3a0pYJHEHHS IPYHTY Ha(TONPOAYKTAMH MAalOTh JIEKilIbKa
HACTYITHUX II€peBar MOpiBHAHO 3 (i3MKO-XIMIYHUMH METOIaMH:

- GloyoriuHi MeTOH OLITBII YYTJIMBI Ta JO3BONSIOTH BU3HAYHUTH BIUTUB JAHOTO THITY
XIMIYHOTO 3a0pyTHEHHS Ha EKOCUCTEMY Ta 010THYHHI KOMIIOHEHT IPYHTY;

- OioJyoriyHi MEeTOmM MarTh MEHIIY BapTICTh MOPIBHSIHO 3 (i3MKO-XiMIYHHMHU
METOlIaMH, peatizalis sSKUX 3a3BH4ail MoTpedye BHCOKOBAapTICHOrO oOJIaJHAHHSI Ta
JOPOTrMX XIMIUHHMX peareHTiB. Toi sIK IpH 3aCTOCYBAaHHs 0i0JOTIYHUX METOJIB OLIHKH
3a0pyAHEHHS IPYHTY HA)TONPOAYKTAMH BHUKOPHCTOBYIOTh MBI OPTraHi3MH, 110 3HAYHO
3HIDKYE BUTPATH Ha peaizallilo JaHOr0 METOLY JIOCHiIKEHHS;

- OlonmoriyHi Merogum € eKojoriyHo Oe3neyHMMH Merojamu. biorectH He
MoTpeOyIOTh BHUKOPHCTAaHHS XiMiYyHUX peareHTiB. KpiMm TOro, 0iojoriuni Meroid,
3aBISIKA MiJBHIIEHIH YYTIHBOCTI, MOXYTh OyTH BHUKOPUCTaHi Mjsi BU3HAYCHHS
e(eKTUBHOCTI PI3HMX METOJIB OYHMILEHHS IPYHTY, 3a0pyIHEHOro Ha(TOMPOAYKTaMH,
L0 CIpHUATHME BHOOPY HaiOiIbIl e()EeKTHBHOrO Ta EKOJIOriYHO Oe3NeYHOro crocody
BiJTHOBJICHHSI €KOJIOT1YHOI'O CTaHy IMOPYILICHNUX IPYHTIB;

- O1OJIOTiYHI METOM JAIOTh MOXIIMBICTh BHSBJIATH 3a0pyAHEHHs IPYHTY Ha paHHIX
CTaJisIX 32 HU3bKUX KOHIICHTpaLiil HAQTOMPOIAYKTIB y TPYHTi, KOJHM BiICYTHI ITOMITHI
o3Haku 3a0pymuenns. I[lo e Bkpall BaIMBUM TIpH BIJICYTHOCTI MOCTiiHOrO
MOHITOPHHTY PiBHS XiMIYHOTO 3a0pyJHEHHS IPYHTIB HA HABAHTA)KCHUX TEPHUTOPISX.

VYV pesynbraTi aHamidy mepeBar i HEHOMIKIB 3acTOCYBaHHS (i3MKO-XIMIYHHX Ta
0i0NIONIYHMX METOMIB OLIHKK 3a0pyIHEHHS IPYHTY HA(QTOMPOLYKTAMH, MOXEMO
3pOOMTH BUCHOBOK MPO Te€, II0 KOXKEH 3 METOJIB Ma€ sIK HEAOMIKH, Tak i mepeBard. Ha
Hally OyMKY, MiJIBHUIICHHS YYTJIMBOCTI POCIMHHUX OIOTECTIB O THX KOMIIOHEHTIB
MagiBa, [0 MPOSBISIOTh CTUMYJIIOIOYHUX e(eKTH MpH MpOBeAeHHI 0i0TecTyBaHHS
IPYHTY AaCTh MOXIIMBICTh IiJBUIIUATHA TOYHICTh JAHOIO METOAY MPH BH3HAUCHHI PiBHS
XiMIYHOTO 3a0pyAHEHHSI IPYHTIB HAQTOMPOMYKTAMH Ta CIIPUATHME OLIBII ITUPOKOMY 1X
3aCTOCYBaHHIO B CHCTEMaX MOHITOPHHTY CTaHy IPYHTiB Ha HABAHTAKEHUX TEPUTOPISIX.
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CEKIIIA 2
EKOJIOTTYHA BE3IEKA
EHEPTETHUKH TA TIPOMHUCJIOBOCTI

UDC 658.5:598.2:574.3:57.042(043.2)
1. Horobtsov, PhD student
National Aviation University, Kyiv

FACTORIAL ASSESSMENT OF THE SUITABILITY OF INDUSTRIAL OPEN
SPACES AND AIRFIELDS FOR HABITATION OF AVIFAUNA

Birds along with any other wildlife are extremely dependent on their habitats and
bound to them. Amongst the constant competition, struggling search for breeding and
feeding opportunities, raising offspring etc., fauna is always looking to expand its
territorial coverage and find new sites to live and thrive. As a result, the state of
surrounding territories is one of the most critical factors in ensuring ornithological safety
of any industrial enterprise, including aviation ones. Airports, in particular, are planned
and placed with careful consideration regarding the locations of avifaunal nesting,
feeding, breeding and migration grounds. Moreover, there are strict regulations
regarding vegetation and water bodies management, as well as nearby placement of any
type of economic activity or another facilities, that may attract birds (e.qg. it is forbidden
for airports to be located in the vicinity of landfills with organic waste, water treatment
facilities or significant agriculture objects, and vice versa). Yet with ever growing rates
of urbanisation and steady occupation and repurposing of natural territories for human
needs it is not always possible to adhere to all recommendations or implement optimal
practices in reality. Additionally, it is worth noting that considering the complex system
character of the natural environment and its components it is extremely difficult to
efficiently account for all the factors and variables. As a result, there always remains
some degree of uncertainty and risk associated with the presence of wildlife at or nearby
industrial enterprises, and consequently — the need to take them into consideration for
best possible control of functioning of facilities and management of the situations at or
around them.

In the past we have developed the methodology for complex assessment of the
suitability of leftover natural areas in urbanised environments for the sustaining of
diverse populations of avifauna. [1] While it provides insight into the peculiarities of
city forests, parks, cemeteries and embankments and can be used for planning their
proper operation and administration, it is insufficient to perform the same tasks relative
to industrial objects. Therefore we decided to improve upon the existing approach by
including new factors, which allow us to take into account the specifics of enterprises
and their surroundings. The main feature of most anthropogenic objects is their
dynamics, that is, frequent changes in conditions in such areas, as well as the strong
dependence of these conditions on human support and control. Also, industrial facilities
and, in particular, airports, can create intentional or unintentional dangers for the
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presence of wildlife, which will reduce the level of its attractiveness and hence the risk.
As such, we added the following factors to expand the assessment methodology:
| — Factors associated with dangers from staying in the considered area:

o 11 — Unintentional natural and artificial hazards created or aggravated during
anthropogenic activity on the site, e.g. selective accumulation of predatory organisms,
risk of emergency or dangerous situations (with marks from 0 to -3);

o 12 — Intentional hazards, to increase risk perception (incl. lethal control), as part
of management strategies, population control, pest control, etc. (rated from 0 to -7).

We combined those factors with a previously established approach to receive a
viable generalized picture of the attractiveness of industrial facilities or areas for
avifauna. As a test object Kyiv International Airport (Zhuliany) was chosen. To account
for the changeability of the enterprise and different modes of operation and
ornithological management, we performed assessment was performed for three different
scenarios: (1) optimal, with maximum possible ornithological control, i.e. greatest
reduction of attractiveness and elimination of birds’ presence; (2) critical, with the
absence of ornithological and partially other types of management that may affect the
presence of birds; (3) normal or averaged, with constant management constrained by
limitations imposed by everyday financial, technical, human factors etc.

The results of the assessment show that in the optimal scenario the overall mark of
the airport is 6, which is dramatically lower than even the most urbanised city parks,
which fully corresponds to the general idea about industrial zones. In the critical
scenario the attractiveness rate is 41, which corresponds to the same values of big and
relatively undisturbed green city areas, such as botanical gardens, Trukhaniv Isle or Bald
mountain. It is worth noting that this is exactly the situation that developed on the
territory of the airport starting from 2020, under the conditions of the COVID-19
pandemic and the war of the Russian Federation on the territory of Ukraine, when
control and supervision in the airport area was reduced or absent. Still such extremes are
rather exceptions. Thus, under the normal operation, the airport’s mark is 24, which
aligns with big yet moderately urbanized or cultivated parks or other attractive industrial
facilities (such as Bortnychi aeration station).

Thus, by conducting a factorial assessment of attractiveness of industrial areas to
birds, we obtain a generalised understanding of ornithological risk and a first
approximation of its main components, which can potentially be useful for
administrative purposes. Further improvement of the methodology is also possible in
case of consideration and inclusion of such factors as synanthropization and adaptation
mechanisms and opportunities presented by artificial environments.

References
1. Radomska, M. M., Horabtsov, I. V., & Mushta, M. A. (2019). The assessment
of the Kyiv urban ecotopes comfort as a birds' habitat. Scientific Bulletin of UNFU,
29(8), 74-78.

Scientific Supervisor — Larysa Cherniak, PhD, Ass. Prof.

21



Exosioriuyna 6e3neka aepxasu — 2023

UDC. 502+620.9(043.2)
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Technische Universitit Bergakademie Freiberg, Freiberg, Germany

THE IMPORTANCE OF GREEN ENERGY IN WARTIME

russian troops are massively shelling Ukraine's critical infrastructure. Attempts are
being made to destroy critical objects of the energy infrastructure: high-voltage
networks, transformer substations, control centers, as well as power plants themselves,
including renewable energy objects. In general, after nuclear energy facilities and power
lines, renewable energy power plants became the second priority of destruction for
russian invaders. Most of the renewable energy sources are located in the southern part
of Ukraine, where active hostilities are taking place. According to experts' estimates, 30-
40% of the renewable energy industry was affected by the beginning of the war.

Ukrainians learned the meaning of the term “blackout” during the war. The absence
of light, communication and other benefits of civilization put civilians in difficult
conditions. Currently, everything depends on electricity. Places for taking water and
supplying it are no exception. In the event of a complete blackout, settlements will be
left without water supply and drainage. The possibility of installing renewable energy
sources is being considered at these infrastructure facilities. The purpose of these theses
is to consider the work of these enterprises, from green energy, so that there is no
dependence on industrial electricity. As an example, the water supply enterprise in
Zelenodolsk was considered. (Fig.1). City Zelenodolsk (47°33'57"N 33°38'47"E).

For this enterprise, the possibility of using green energy from solar batteries was
considered. The operation of this enterprise requires 74,621 kW. The output power of
each module under standard conditions of use is in the range from 100 to 650 W. The
enterprise needs 199-210 solar panels for full operation. If we take the average cost of
solar batteries on the market, then we can calculate the necessary amount for this
enterprise. 35-10° — 40-10% $. Taking into account the amount of free territory around the
enterprise, it is possible to install the necessary number of solar panels. This city is in
the steppe zone of Ukraine. It has sufficient solar activity.

This analysis showed the possibility of using green energy for the work of critical
infrastructure enterprises. During the war, these enterprises can work independently of
industrial electricity. This means that even with damage to electrical infrastructure, city
dwellers will have water.

Supervisor — Oleksandr Kovrov, Prof., Dnipro University of Technology;
Supervisor - Iryna Klimkina, Ass. Prof., Dnipro University of Technology;
Supervisor - Hermann Heilmeier, Prof., Technische Universitdit Bergakademie
Freiberg, Germany
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WASTE PAPER RECYCLING METHODS

Paper is not only the most common material for creating various types of
documentation, literature, packaging and works of art, but also one of the major
polluters of water and land. Paper has been widely used since its invention. Having
replaced clay and wooden tablets, as well as animal skin, defeating them with its
convenience, it is still widely used, and not only for writing. They create paintings, write
music and literary masterpieces on it. But it is also a very big polluter. Thanks to the
sorting and recycling of paper, this problem has begun to be partially solved

According to our own analysis, which was based on the attitude of national
governments to the sorting and recycling of paper, we can say that in most developed
countries with a high level of recycling and the use of electronic technologies that
reduce the need for paper, the percentage of paper in garbage can be at the level of about
15 -20% Access to cloud storage technologies and to work in programs for creating
virtual documents, such as Google Document or Microsoft Word Document, allows you
to minimize the cost of paper for documentation. At the same time, in developed
countries, paper wrappers and bags are still used to replace polyethylene bags. In
countries with less developed garbage collection and waste treatment infrastructure,
where paper is one of the main packaging materials and household waste, the percentage
of paper in garbage can be much higher, around 40%. The development of new paper
recycling methods, as well as the active exploitation of existing ones, including the
introduction of all available recycling methods in less developed countries, will allow
reducing the level of pollution. According to The European association representing the
paper industry, Paper recycling is even more than before performed in Europe, with 96%
of European paper for recycling being recycled by European paper mills, while at the
same time exports went down by close to 10%, partly due to extended lockdowns in
Asia.

There are several basic methods of paper recycling, we decided to choose the main
and well-known ones

- Mechanical recycling: this method consists in mechanically grinding the used
paper to obtain new paper pulp. After grinding, the material passes through a series of
sieves to remove impurities and other unwanted elements.

- Chemical recycling: this method uses chemical solutions to dissolve the used
paper. With this method, ink, paint and other impurities can be removed from old paper
to produce new paper stock (Fig. 1).
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Figure 1: Chemical Recycling

In our opinion, mechanical processing is the best, since in fact, it will not create
chemical waste as a result of product processing. Recycled paper can be used to make
many different products that we use in our daily lives, such as:

1. Paper and cardboard for printing and packaging: Recycled paper can be used to
make paper and cardboard used for printing advertising materials, books, magazines,
product packaging, etc.

2. Sanitary and hygienic products: recycled paper can be used to make toilet paper,
napkins, towels, pads and other sanitary and hygienic products.

3. Packaging: Recycled paper can be used to make packaging such as boxes and
containers that protect products during transport and storage.

4. Toys: Recycled paper can be used to make toys, such as puzzles, constructors and
other toys that need to be assembled from separate elements.

This allows us to save a lot of trees in the production of the same toilet paper.
According to a study conducted in Europe in 2019, the average consumption of toilet
paper per adult is about 10 kg per year, which roughly corresponds to 100-120 rolls per
year. If we divide this amount over 365 days of the year, we get approximately 0.27-
0.33 rolls per day per adult.

Conclusions. Evaluating the effectiveness of the above methods, choosing, in our
opinion, the most ecological one, as well as focusing on analytical data, we can conclude
that the world should not forget about the development of paper recycling methods, and
also introduce them to less developed countries, which will allow not only reduce the
global level of paper waste pollution, and will give such countries a new source of
income, namely the sale of recycled paper and products made from it.
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POLEMICA MODEL FOR LOCAL AIR QUALITY ASSESSMENT IN
AIRPORTS

Aircraft engine emissions have a direct impact on air quality in local, regional and
global scales. Several studies exhibited extremely high concentrations of toxic
compounds (including nitrogen oxides (NO,), particulate matter (PMy, PM,5and UFP),
unburned hydrocarbons (UHC) and carbon monoxide (CO)) due to airport-related
emissions and a significant impact on the environment (Herndon et al., 2008) and health
of the people living near the airport. Key variable of local air quality (LAQ and related
impact considerations is the pollutant concentration (quantity of a pollutant per volume
of ambient air), for which national and global regulations specify limit values.

Spatial and temporal dispersion and distribution of air pollutants is the basis of
unbiased assessment of the present position and future trends of air pollution and of the
development of cost-effective strategies to improve air quality and to meet regulatory
requirements. Usual practice for the Former Soviet Union countries, in particular in
Ukraine today, that the air pollution must be calculated, first, for the stationary sources
using the OND-86 method and just these data must be taken into account in procedures
of zoning around the polluters, including the airport. OND-86 calculation method is
mainly used for stationary sources, with some assumptions — for ground vehicles, but
not appropriate for aircraft.

Main purpose of the PolEmiCa is to provide the dispersion (Pollution) and
inventory (Emission) calculations for the aircraft engine emission during the LTO cycle
of the aircraft movement inside airport area. It includes the aircraft emission from Start-
up procedures, Auxiliary Power Unit (APU) and Ground Support Equipment (GSE)
also. The complex model PolEmiCa consists of the following basic components:

1. engine emission model provides emission factor assessment for aircraft engines,
including influence of operational and meteorological factors. Current version realizes 3
methods for emission indexes calculation as ICAO, BFFM2 and P3T3 methods;

2. jet transport model evaluates basic mechanisms of contaminants transportation
and dilution by the jet from the aircraft engine exhaust providing basic parameters of the
jet for further dispersion analyses;

3. dispersion model calculates the dispersion of the pollutants in the atmosphere
due to turbulent diffusion and wind transfer.

PolEmiCa calculates the concentration filed inside airport area taking into account
intensity of flights of airplanes, a loading factor of different taxiways and runways, and
other operational circumstances. Basic expression for definition of maximum
instantaneous value of concentration in grid point is a solution of turbulent diffusion
equation according to Eulerian approach for moving point source with preliminary
transport and dilution of contaminants by an exhaust gases jet. POIEmiCa provides
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calculation the instantaneous and averaged (hourly, annual) concentrations of air
pollutants in the vicinity of the airport.
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Fig.1. Structure and data flows of PolEmiCa model

So, PolEmiCa could be applied, as tool for implementation of European standards
and best practices of airport air quality regulation in context of sustainable aviation.

MDG CAEP successfully completed the verification procedure of the PolEmiCa
model in 2019. Currently CAEP/12-MDG-FESG/4/WP/09 [3] initiated a feasibility
study to test how LAQ dispersion calculations for individual airports can be set up and
carried out within MDG in order to provide a quantity that is based on near-ground
concentration at and around airports caused by aircraft traffic. Complex model
PolEmiCa was also involved in the LAQ feasibility study towards a concentration-based
LAQ metric.
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NEW TECHNOLOGICAL EQUIPMENT FOR SEWAGE TREATMENT
FACILITIES OF THE BUBBLING TYPE

Increasing environmental requirements and rising energy prices lead to the need to
treat wastewater in accordance with discharge standards and develop more energy-
efficient processes. One of the main directions for reducing environmental damage and
economic costs is the stage of biological purification. Possible reduction of energy
consumption About 30-70 percent of the energy consumption of sewage treatment plants
today is accounted for by aeration systems. By increasing the efficiency of the biological
purification stage, you can significantly reduce energy and operating costs.

The principle of operation of the aeration system consists of the following: the air
from the air blowing equipment through the main air duct through the drop and the air
distribution manifold is evenly distributed by means of aeration modules, with aerators
installed on them, in the volume of the aeration tank in the form of bubbles with a
diameter of 0.8 to 3.0 mm, ensuring effective bubbling of the mixing of the water-sludge
mixture and its saturation with oxygen. The use of aerators with a perforated membrane
allows the system to be operated both in continuous and periodic aeration mode, because
when the air supply to the system is turned off, the hole in the membrane is closed,
thereby preventing water from entering the system. Aeration systems are operated by
specialized enterprises for the treatment of household and industrial wastewater, in
accordance with the "Rules for the technical operation of water systems”.

Membrane diffusers are an innovative technology of fine-bubble aeration. If a high
density of installation of diffusers and low air supply velocities are required, they can be
installed on any bottom surface. unsurpassed aeration efficiency. Energy efficiency The
unique geometry of the diffuser with an improved perforated membrane ensures high
installation density and low air supply, resulting in high oxygen transfer rates with
minimal energy consumption. Membranes are designed to reduce pressure losses, which
further reduces energy consumption. High reliability Tests under accelerated aging
conditions have proven the advantages of thick, flexible polyurethane membranes. The
waterproof design of the system of end joints and seals reduces wear during continuous
operation. Tests under conditions of accelerated aging proved advantages of thick,
flexible membranes with polyurethane Waterproof construction systems of end joints
and seals reduce wear during continuous operation.

Ceramic diffusers are used for aeration of aggressive, highly corrosive wastewater,
providing effective and economical oxygen transfer. Low overall costs Ceramic discs
are pressed in a special way to achieve high efficiency of oxygen transfer at low air
pressures. The different density of the surface of the disk ensures an even distribution of
air. This reduces system pressure losses, energy consumption, operating costs and thus
overall costs. Energy efficiency The threaded retaining ring ensures reliable sealing of
ceramic disks. When the air pressure increases, the pressure on the ring seal also
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increases, which ensures proper sealing. Since there are no air leaks, there are no energy
losses. Fine-bubble diffusers are typically used for biological treatment, predischarge
aeration, and deodorization of sludge collectorsro It is possible to choose high-efficiency
diffusers for standard applications and at low air pressures or reliable ceramic diffusers
for applications requiring corrosion resistance.

For use in more aggressive environments, such as industrial wastewater or sludge,
choose systems large-bubble aeration. They are installed in sand traps , averagers and
sludge collectors , broadband diffusers.

Aeration (spray) diffusers. Aerators of this type are placed above the surface of the
filter block or above a small-capacity water collection tank, if the technology does not
provide for long-term contact of water with air, or directly above the contact tank. The
design of the aeration pool is a system of water distribution pipes equipped with nozzles
located in uniform bundles of several pieces across the entire area of the pool. The
nozzles are used to spin up the flow of water, which forms a torch at the exit, which
ensures a high degree of aeration. The aeration pool consists of at least two sections. Up
to 50% of dissolved carbon dioxide is removed during cleaning in this facility. The
disadvantage of this aerator is its large area with a low hydraulic load.

Large-bubble broadband stainless steel diffusers are an alternative to mechanical
aeration. An excellent choice for heavy duty applications such as aerobic sludge
digesters , grit traps , settling tanks and aeration channels. Resistance to clogging, low
operating costs The unique design of the broadband diffuser provides sufficient air
volume in the center of the diffuser, which guarantees continuous and uniform air
supply. This reduces the possibility of clogging. Another distinctive feature is the lower
deflector, which prevents debris from entering the diffuser and reduces the need for
maintenance. Erosion/corrosion resistance. Thanks to post-fabrication immersion
passivation, large bubble diffusers are resistant to erosion/corrosion and maintain
structural integrity even at weld points. This increases the service life and efficiency of
oxygen transfer. Two-level diffuser slits, located horizontally on the sides, ensure
uniform air distribution and aeration efficiency.

The main advantages of bubble-type biological purification, which are revealed
when using it in various industries - meat, dairy, fish, confectionery, alcohol, pulp and
paper, oil refining, etc., are:

- Removal of a wide range of pollutants - nitrogen and phosphorus groups, oil
products, phenols, compounds in suspended, dissolved, colloidal forms

- Low cost of cleaning. Compared to physical and chemical cleaning, the use of
reagents is reduced to a minimum.
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HMEPCIHEKTHBU PO3BUTKY BOJTHEBOI EHEPTETHKH B YKPATHI

BrumB 00’ €KTiB €HepreTHYHOro KOMIUIEKCY Ha €KOJOTIYHMH CTaH JOBKULIA Ta Ha
3JI0pOB’sl HACENICHHSI CTAa€ BCE OLNIBIN 3arpo3JIMBUM. BHKOPHCTAHHS BHKOITHOI'O MAHBa
3YMOBJIOE€ 3HAYHY KiJBKICTh BHKHIIB 3a0pyIHIOBAJGHHX PEUYOBHH, B TOMY YHCIHI
MIApHUKOBUX Ta3iB, y aTMocdepHe moBiTps. Tomy, Bce OLITbIIE y CBITI pO3BHBAETHCS
albTepHATHBHA CHEPreTHKAa — BHKOPUCTAHHS €HEprii MPHUPOIHHMX BiJHOBIIOBAHHUX
JDKepet, TAKUX sIK, COHIIE, BiTEp, BOJA TOIIO.

JexapOoHi3allisl TIaHeTH — OfHA 3 LUIeH, Ky KpaiHn Bn3Haumm a0 2050 poky.
KirouoBuM axtopoM € nekapOOHi3alliss BUPOOHHUITBA TaKOrO €JIEMEHTa, SIK BOJCHB.
JlaHa crpareris IOBHHHA MIPUBECTH €BPOIEHCHKI KpaiHHU 10 KIIMATHYHOI HEWTPaTbHOCTI
10 2050 poky. BaximBy ponb y i crparerii Bifirpae BUI0OYTOK BOJHIO Ta aKTHBHE
BUKOPHCTaHHsI 3€JICHOTO MaJiiBa y BeiX cepax AisuIbHOCTI JroguHu. ToMmy y CBiTi Bce
[IMPIIEC PO3rOPTAETHCS BHUKOPHCTAHHS BOJHIO SIK €HEPrOHOCIS MaiOyTHBOro Juist
BUPIIICHHS] BXJIUBUX SHEPreTHYHMX Ta EKOJNOrivHHUX mpobsem. Ilix maHuM TepMiHOM
MAa€eThCAd Ha yBa3i €KOJIOTiYHE YHCTE IaJIMBO, 32 JIOMIOMOIOIO SIKOTO Y MaiOyTHbOMY
MO’KHA 3aMIHUTH BHKOIIHI JDKepera eJISKTPUYHOI eHeprii.

MacmitabHa JekapOoHi3allisi TakMX BaXIMBUX EKOHOMIYHHX CEKTOpIB, SIK
ra30TPaHCIOPTHA CHCTEMA, TPAHCHOPT, IPOMHCIIOBI IPOLECH, L0 BHUKOPHCTOBYIOTH
TEINIO 1 BOAEHb SK XIMIYHY CHpPOBHHY, KpiM TOro, 30UIBbIICHHS EHEepreTHYHNX
MOTY)KHOCTEH BiJl BiJHOBIIOBaHHX JUKEpEN EHeprii BHMararoTb BEJIUKOIO 00CsAry
30epiraHHsi €KOJOTiYHO YHCTOI eHeprii. BHKOpHCTaHHS BOMHIO Ul IMPOMIXXHOIO
30epiraHHst eneKTpoeHeprii Oyae cnpusTH BHpilleHHIO wiel npodnemu. Okpim TOrO,
BUKOPHCTaHHS BOJHIO Ja€ MOXJIUBICTH CTBOPEHHS $K KOPOTKOCTPOKOBHX, TaK i
JOBrOCTPOKOBUX MIDKCE30HHHX 3alaciB eHeprii B EHEepProcUCTeMax Ha OCHOBI
Bi/IHOBJIIOBAHMX JIDKEPEJ €HEPTIil.

Ilepexi eHepreTHKM Ha rajay3b 0e3 IIKIJJIMBHX BHKHJIIB, SIKA 3MOXKE 3armoOirTH
ri00aJpHOMY  IOTEIUNHHIO, HEMOXIIMBA 0€3 BHMKOPHMCTaHHS BOAHIO. I[lpu ioro
CIIAJIFOBAHHI OTPUMYETHLCS JIMIIE YKHCTA BOJA Ta €HEPris. AJle caM BOJEHbD, Y 3aJIEXKHOCT1
BiJl BUPOOHUITBA, OyBa€ Pi3HUM i METOAM HOr0 OTPHMAHHS He 3aBXKAU BiANOBiAAIOTH
€KOJIOTTYHHM BUMOT'aM.

BoneHs y BiIbHOMY CTaHI MPaKTHYHO HE 3ycTpidaeThcs. ToMy BiH HE € HPSMUAM
JDKepeNIOM CHeprii, a BUCTYMAa€ siK eHeproHocii. [ToTeHuian BOAHIO MPOSBISETBCI Y
BUTJISII 3aC00y HAKOMWYEHHS SHeprii, 0COOIHBO MPU BUKOPHCTAHHI B HecTaOLTbHUX
EHEProcucTeMax 3 BHMKOPHCTAaHHSAM eHeprii coHus Tta Bitpy. Came BOAeHb, SKUA
BUPOOJISAETHCS 3 BITHOBIIOBAHUX JKEPEIT SHEPTil, Ha3UBAIOTh <«BEJICHUMY, «HHCTHM» a00
BiZIHOBITFOBaHUM BOJTHEM.

SIx6u BofeHb OYB Tak caMo AOCTYITHHH, sIK 1 IPUPOJHU ra3, BiH O i cripaB/i cTaB
ifeaTbHUM TAIMBOM, M0 He 3abpymHioe moBkiuta. OpHaK iCHYIO4Yi MeToau
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MIPOMHUCIIOBOTO OTPUMaHHS BOJHIO 0a3yroThcs a00 HA TeHEepyBaHHI HOTO 3 1HIINX BHIIB
OPraHIYHOro MaJIMBa (MIPUPOIHUIA I'a3, MPOAYKTH HAPTOIEepepoOKH), a00 Ha EIEKTPOi3i
BOIU. AJie Jisl TOTO, 00 BOJICHh MOXKHA 0YyJ10 BUKOPHCTOBYBATH SIK €HEPTOHOCIH, HOTro
HEeoOXiJJTHO MEePEeTBOPHUTH Ha YHCTy dopMy. HuHI BUALISAIOTH KOJHOPOBI TO3HAYKU TIPH
ollep)KaHHI BOJHIO, SIKI 3MIHIOETBCS 3aJIeKHO BiJI CIIOCOOY OTPUMAaHHS BOIHEBOT
CHPOBHHH Ta BUKOPUCTAHOTO JKEpelia eHepril Juisl 1IbOro, ajie e YMOBHA Ha3Ba, siKa He
BHUKOPHCTOBYETBCSI Y 3aKOHOIABCTBI, ajne BHKOPHUCTOBYEThCS Tany33to. OTke, TiNbKH
NpoIleC  OTPHMAHHS  «3€JICHOrO» BOJAHIO, 1[I0 0a3yeTbcss HAa  3aCTOCYBaHHI
BIJIHOBITFOBAJIBHUX JDKEPENl €HEpril, He MNpPU3BOJMUTH JO MIKi[UIMBUX BHKHMAIB Y
aTMoc(epHe TMOBITPsI Ta HETATHBHOTO AHTPOIONCHHOIO HABAHTAXXCHHS HA CKJIAI0Bi
JIOBKIJLIIS.

OCHOBHOIO METOI0 PO3BUTKY BOJHEBHX TEXHOJOTIH € 3HIDKEHHS 3QJIeKHOCTI BiJ
TpagUIIHHIX €HEeproHOCiiB - HadTH, ra3y 1 Byriur. KirrogoBoro yMOBOIO mepexony 1o
BOJIHCBOI €HEPreTHKH € MOIIYK i CTBOPEHHS HAaAIHHUX Ta EKOHOMIYHO JOIIJIBbHHX
MaJMBHUX E€JIEMEHTIB Ha OCHOBI BOJHIO.

ChOrojiHi y CBiTi CIIOCTEPIrae€ThCs TEHJAEHINS 0 BCe OiJBIIOr0 BHKOPHUCTAHHS 1
BIPOBA/DKEHHS 00 €KTIB  «3€JIEHOI» €HEPreTHKH 13 IOCTiHHUM  301JIbIIEHHSIM
€HepreTHYHUX MOTY)KHOCTE#. | He uie ToMy, 11O e eKOJIOTiYHO, & TOMY, LIO e HIIAX
710 eHEPreTUYHOI HE3aJIeXKHOCTI KpaiHH.

BoznHeBa momiTHKa CcTae BajJIMBOIO YAaCTHHOIO KIIMAaTH4HOI crpaterii Gararbox
KpaiH €BpONEHCHKOr0  COI03Y, SKI aKTMBHO CIHPHAIOTh  BHKOPUCTaHHIO Ta
BIPOBADKEHHIO 1HHOBAIi y Iiii chepi. Po3BUTOK BOIHEBOI EHEPreTHKH B)KE CTaB
YaCTHHOIO €BPOIEHCHKUX MPOrpaM y IHUTAHHAX CHEPreTHYHOrO MEPeXomy Ta JOCATHEHHS
KJIIMaTHYHOI HEUTPAILHOCTI, CTAJIO] €HEPreTHKY Ta MOCHIICHHS eHEPreTHYHOI Oe3MeKu.

3a po3paxyHKaMH €KCIepTiB, YKpaiHa Mae 3HaYHUH NPUPOAHMH MOTEHLian Ul
BHUPOOHUIITBA €HEprii 3 BiJHOBIIOBAHUX JDKEpPENl SHEeprii, II0 J103BOJHUTH BUPOOISITH
€KOJIOTIYHO YHCTHI BOAEHb. 3aralibHUil IOTEHILiall CepeIHbOPIYHOrO BUPOOHHUILITBA
Takoro BOAHIO B HAIifl AepxaBi craHOBUTH Onm3bko 505 mipxa. kybomerpiB. 3a
MPOrHO3HUMHU  OLIIHKaMH YKpaiHa 3aaTHa BupoOisiTh 1  Mipa.  KyOoMeTpiB
BiJJHOBJIIOBaHOr0 BoHIO 110 2030 poky, a 10 2040 poky 1ieii oKa3HUK MOXe 3POCTH 110
5 mupa. kybomerpiB. [loganbiimii po3BUTOK BHIOOYBaHHS €HEpPril 3 BiIHOBIOBaJIbHUX
JDKepell eHeprii, 3Ha4YHui 3armac BOAHUX pecypciB Ta Onu3bkicTh 10 kpain €C podbuth
VYkpaiHy NepcreKTUBHOIO KPaTHOKO Y BIPOBAPKEHHI BOJHEBOI CHEPTrETUKH.

Jnst epeKTUBHOTO BUKOPHCTAHHS BOJIHIO B CHEPreTUYHOMY CEKTOpi YKpaiHu,
HEOOXiJHO PO3pOOMTH HOPMATHUBHO-NIPABOBY 0a3y Ta amanTyBaTH 1i J0 MDKXHAPOIHUX
BUMOT Yy cepi BOJHEBOI CHEPIreTUKH, BIPOBA/PKYBATH CY4acHI CUCTEMH MiKHAPOIHHX
CTaH/IapPTiB, METPOJIOriYHOro Ta cepTr(iKaliiHOro 3abe3neYeHHs.

Hayxosuii kepignux — A. €. Iail, k.¢h.-m.H., Ooy.
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BIIVINB KOPITIOPATHUBHOI'O JIOBIFOBAHHS HA EKOJIOT'TYHE
3AKOHOJABCTBO

Ipobema BILIMBY KOPIOpALLii Ha €KOJIOTiYHEe 3aKOHOJABCTBO BHHUKAE B TOMY, IO
MIPUEMCTBA 3 YacOM MArOTh BIUIMB HA IMOJNITHYHHI MPOIEC Ta 37aTHI BIUIMBATH HA
MPUHHATTS €KOJIOTIYHKX 3aKoHiB. Ile MOXHa MPU3BECTH 0 TOTO, 10 Koproparii 6y1yTh
3BEepTaTd yBary JIMIIe Ha CBOi KOPOTKOCTPOKOBI E€KOHOMIWHI iHTepecH, a He Ha
€KOJIOTIYHI CIIJKH CBO€I AisUTBHOCTI. SIK pe3ynbTaT HMpUHHSTTS SKOJOTiYHHUX 3aKOHIB
Moxe OyTH yCKIaJHeHHM abo OoOMeXeHHM, a0 K 3aKOHM MOXYTh OyTH NPHHHATI 3
BiZicTynlamMu a00 BOAHOYAC 3 JIOSUIBHUMH TOJOXKEHHSIMH JUI IMiIMPHEMCTB, SKi
CTBOPIOIOTh HETAaTUBHHUI €KOJIOTTYHHUIA BIUTHB, MiAMPHEMCTBA MOKYTh BUKOPHCTOBYBATH
CBiif BIUTMB Ha MPOLECH MPUHHSATTS PillICHb 100 CTBOPCHHS MPUBATHUX CKOJIOTIYHHUX
CTaHJApTIB Ta HOPMATHUBIB. , SIKI MOXKYTh OyTH MEHII CYBOPHMH, HIXK J€pKaBHi, ajie BCe
K JIONIOMArarTh MiANPUEMCTBAM 3MEHIIMTH CBOi ekomoriuni BuTpatu[l]. Takox
poONIeMOI0 € HENOCTaTHS IIPO30PICTh MEXaHi3MiB B3aeMmonii MK cropoHamu. lle
CTOCYETBCSl TOTO, L0 iHTepecH Oi3HeCYy MOXKYTh Oinbllle BIUIMBATH Ha NPUHHATTS
€KOJIOTIYHUX PIllleHb, @ HEJIOCTaTHHO OOIPYHTOBAHI HAYKOBI JOCIIPKCHHS MOXKYTh OyTH
npoirHoposaxi[2].

Meroro naHoi poOOTH € JOCIIKEHHS PoJli Kopriopauiil y GopMyBaHHI eKOIOTi4HOT
MONITUKM Ta X BIUIMB HAa NPHUHHATTS 3aKOHIB Ta pErylIsaTOPHHX akTiB B cdepi
€KOJIOTIYHOT'0 3aKOHOJIABCTBA. JIOCIIPKEHHS METOIB Ta CTPATeTil, 1110 BUKOPHCTOBYIOTh
Kopropauii Uil BIUIUBY Ha IIPOLEC NPHUHHATTS pillleHb, Taki 5K JI0OIFOBaHHS,
(iHaHCYBaHHS KaMIaHiil Ta iHIn Gopmu BILIMBY. Takoxk IOCIIIKEHHS, SIKi KOproparii
MAarlOTh HAaMOITBIIMI BIUIMB HA €KOJIOTIYHY MONITHKY, SIKI Tally3i BOHH HPEICTaBISIOTh Ta
SIKI pecypcu BOHM BUKOPUCTOBYIOTh JUISl BIUIMBY Ha 3aKOHO/IaBIIiB.

Icnye Gararo mpukiaziB KOPIOPAaTHBHOIO BIUIMBY Ha ()OPMYBAHHS €KOJIOTIYHOL
MOJIITUKH, OCh JIESKI 3 HUX:

1. HadroBi xomnanii, Taki sk ExxonMobil ta Chevron, BuTpayaioTh MiTbHOHH
nonapiB Ha joGiroBanHs B Ypsai CIHIA ans GnokyBaHHS 3aKOHIB MPO 3MEHIICHHS
BUKHU/IB MAPHUKOBHX Ta3iB Ta IHIIKX 3aKOHIB, M0 MOXYTh BIUIMHYTH Ha IXHIO
MPUOYTKOBICTb.

2. Bupobuuku aBToMO00iIiB, Taki sik General Motors Ta Toyota, Takok BUTpayarOTh
3HAYHI KOIITH Ha JOOIIOBaHHSI, 1100 OJOKYBATH OLIBII CYBOpPI CTaHAAPTH SKOJIOTTYHOL
Oe3mexu Ta eheKTUBHOCTI MATUBA, 10 MOXKYTh 3MEHIIUTH IXHi MPUOYTKH.

3. Koprmopariii, siki 3aiiMaroTbest 100yBaHHIM Ta nepepoOKkoro HadTH, Hanpukiang BP
ta Shell, 3 yacoM 3MiHIOIOTH CBOI TOJITHKH BIJJHOCHO €HEProe(eKTHBHOCTI Ta
BUKOPHCTaHHS BiJHOBJIIOBAHUX JUKEpPEN EHEprii, YacTKOBO IIiJ| THCKOM TI'POMaJCBKHX
oprasi3allif, aki[ioHepiB Ta PeTyIIOI0YNX OPTaHiB.

Kopmopatiii BUKOPHUCTOBYIOTH Pi3HI METOAM Ta CTpAaTerii /Ui BIUIMBY Ha MPOIEC
MPUAHATTS pIIIEHb y PI3HUX KOHTeKcTaX. Jleski 3 HAWMOMMPEHINHMX METOHAIB Ta
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cTpateriii: JI00itOBaHHSA, IMyONiYHI BiIHOCHHH, (IHAHCOBI METOAW, OCIiKEHHS,
n06ilyBaHHS (paxiBIlB.

3arajgoM, MOXKHa 3pOOHTH BHCHOBOK, II0 KOPITIOPATHBHE JIOOIIOBAaHHS Ma€ 3HAUHUH
BIUIUB Ha EKOJIOriYHE 3aKOHOMABCTBO, OCKUIBKH ITIAIIPUEMCTBA MAIOTh MOXKIHUBICTH
BIUIMBATH Ha MPOIEC NPUHUHATTS pillleHb 3 TPHBOAY EKOJIOTiYHOI IONITHKH Yepe3
(iHaHCOBY MIATPUMKY HOJIITHYHNX KaMIIaHil, J00it0BaHHA Ta iHII GopMmu BIUMBY. Lle
MO’K€ TIPUBECTH 10 TOTO, IO MPUIHSATTS €KOJIOTIYHNX 3aKOHIB MOXKE OYTH yCKJIQTHEHUM
a00 3aTprMaHUM, a00 X 3aKOHH MOXKYTb OYTH NpPHUIHATI 3 BigcTynamMu abo BOIHOYAC 3
JIOSUTBHUMH TIOJIOXKEHHSIMHU IS T JIPHEMCTB, 110 CTBOPIOIOTH HETATHBHHH €KOJIOT I YHUH
BIuMB. KpiM TOro, HeTocTaTHS MPO30PiCTh MEXaHI3MiB B3a€EMOJIi1 M)k KOPITOpAIlisIMU Ta
3aKOHOZIABISIMH MOXKE TPU3BECTH JIO TOTO, IIO iHTepecH Oi3HeCy MaTUMyTh OlTbIIH
BIUIMB Ha TNPUHHATTS EKOJIOTIYHHX pIlleHb, a HAyKOBI JOCITIIPKEHHS MOXYTb OyTH
ITHOpOBaHi.

[Ipore, HEOOXiAHO 3a3HAUMTH, IO HE BCi KOpIIOpallii HaMararoTbcsi OJiokyBaTH ab0
CJIaOIINTH €KOJIOTiYHE 3aKOHOJABCTBO, a JEsIKi MiAIPUEMCTBA MOXYThH IPAIFOBaTH Ha
TIOJIMIIEHHS. EKOJIOTIYHOI CHTYyalii Ta BpaxOByBaTH €KOJOTiYHI HACTiJKH CBO€]
IisubHOCTI. TakoXK, HEJJOCTaTHs €KOJIOTiYHA OCBITa Ta CBIJJOMICTh CYCIIJIBCTBA MOXYTh
OyTH TPHYMHOIO TOTO, IIO €KOJOTiYHE 3aKOHOJABCTBO HE INPUHMAETHCS JOCTATHBO
IIBHUAKO Ta epEKTUBHO.

CnuCcOK BUKOPHCTAHOI JIiTepaTypu
1. Vandenbergh, M. P. (2003). Private environmental governance. American Journal
of International Law, 97(3), 453-488.
2. «EkonoriyHe 3aKOHOJaBCTBO YKpaiHH: MpoOiieMH B3aeMoii JiepxaBu, Oi3Hecy Ta
HAyKOBOTI'0 cepeioBHILay, aTop B. M. Kopaibos

Hayxosuii kepignux - T.B. Cacnko, 0.neo.n., npog.
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JOCHIPKEHHSA ) KOPCTKOCTI CTITHHUX BO/I MIHI-IIMBOBAPHI

Ha cporomni BWHWKAE HEOOXITHICTH MPOBEACHHS 3aXOMiB MO0 MOJICPHi3allii
BUPOOHHMIITB Xap4yoBOi TPOMHUCIIOBOCTI Ta BIOCKOHAJICHHS CHCTEMH KepyBaHHS Ha
CyJacHI TEXHOJOTIYHIi OCHOBI 3a paxXyHOK BBEJEHHS BHMOI JIO CTaHAAPTIB
HaBKOJIMIITHBOTO Cepe/ioBUIa Ta sKocTi mpoxaykuii [1]. B VYkpaini no HaiGumem
PO3BHHYTHX Taly3eil Xap4oBoi IPOMHUCIOBOCTI CIIiJ BITHECTH Taiy3i, sKi IOB’s3aHO 3
BUPOOHUIITBOM 0E3aJIKOrOJbHUX Ta ClNAa0OAJKOTONBHUX HAIOiB, NpPH LBOMY, Ha
TeMepilHiil yac, 3HaYHUX TEMIIB J0CATae MPOAYKIis MuBoBapiHHs. [Ipu BUKOpHUCTaHHI
pallioHAIBHUX METOJiB OYHMILCHHS CTiYHMX BOJA Ha MiANPHEMCTBAX MHBOBAPHOI
MIPOMUCIIOBOCTI  HEOOXiZIHO BpaxoBYBaTH Crenu@iuHi OCOONMBOCTI CTOKY, SKi
00YMOBJICHO: TEXHOJIOTiISIMH BHPOOHHIITBA MPOAYKIlii, CIIO)KUBAHHAM BOJH, METOAaMHU
OYMIIIEHHS CTIYHUX BOJ, @ TAKOXX TEXHIYTHUMH MOXIJTUBOCTSIMU 1HGOPMaTHBHUX METO/IB
KOHTPOJII0O HOPMATHBHUX MapaMeTpiB 3pa3kiB CTiYHUX BOA. OCHOBHHMH TOKa3HHKAMHU
HOPMAaTHBHHX JOKYMEHTIB 1 CaHITapHHX IHCTPYKI[IH Ha CTiYHI BOOM € MHUTOMA
€JIEKTPHYHA MPOBIIHICT Y, BITHOCHA AieJICKTPHYHA MPOHUKHICTH €, BOAHEBUI MOKAa3HHK
pH, Temneparypa t i oB’s3aHi 3 HUIMU XapakTeprcTrky Minepaizanii 7PC i )KOpCTKOCTI
dGH [1]. Cnig BuU3HAYWTH, [I0 BUMIPIOBAIBHHM KOHTPOJIb TeMmeparypu t 1o
MOTPAIUISIHHS CTIYHUX BOJ Y BIZKPUTI BOJOHMM Ma€ BajIMBE CaAMOCTilHE 3HAYCHHS B
IUIaHi 3amo0iraHHs TEIUIOBUX 3a0pynHeHb. Tak, HANpUKIaA, IS BIAKPUTHUX BOIOHM
MiJBUILCHHS TEMIIEpaTypd BHUKIUKAe eBTPOQIKALII0, CHIBHO TpPaHCHOPMYIOUU
exocrcTeMu BofoimMury [2]. Takum YMHOM, MOAAIBIINX TOCII[PKeHb NOTpedye mpobdiema
3MEHIICHHSI aHTPOIIOreHHOr0 HABAaHTKEHHSI 38 PaXyHOK MOJICJIFOBAHHS OB’ SI3aHHUX 3 HUM
MPOLIECIB PYHHYBAaHHSI TPHUPOJHOrO CEPEIOBHUILA PAaHOHIB HACENICHHX IYHKTIB, B SIKHX
po3TaIioBaHi BUPOOHHUIITBA MUBOBAPHOI Taly3l Maloi MOTYKHOCTI (MiHi-IMBOBApHI), TIPH
peaizarii NepcrneKTUBHIX METOIB OYHILICHHS HA OCHOBI HIONEPEIHBOTO BUMiPIOBAILHOTO
KOHTPOJTIO (Di3UKO-XIMIYHUX XapaKTePHUCTUK 3pa3KiB MUBHHUX CTOKIiB. [licisi mpoBeneHHs
KOHTPOJIBHUX IOCII/DKeHb Y BIAMNOBIAHOCTI 3 BIIOMHMHU TEXHOJOTIYHUMH CXEMaMH
BHUPOOHUIITBA MMBA HA MiHi-NIMBOBApPHSX 3’5ICOBAHO YTBOPEHHS JIY>)KHOTO CTOKY Iifl 4ac
OTPUMAaHHsI TOTOBOIO MPOAYKTY [2].

Ha mpakrtuii mnpu OLiHIOBaHHI pe3yJabTaTiB BUMIPIOBaHb JKOPCTKOCTI CTIYHHUX BOZ
MiAMPUEMCTB MaJIOi MOTYXKHOCTI KOPHCTYIOThCS y3arajibHEHHM IapaMeTpoM, TOOTO
3aranpHO0  MiHepanizamieto TPC  (abo comeBmicrom Sp). Tlpu  peamizamii
OararomapaMeTpoBOro  METOAYy Ha  OCHOBI  IHIYKTHBHOTO  HapaMETPHYHOrO
enektpomartitHoro neperBoptoBaya (I[IEIT) [2] Oynu orpumani Bupasu mis
BU3HAYCHHSI CONEBMICTY S, BIIHOCHOI ieNeKTPUIHOI MPOHUKHOCTI € 1 TeMImepaTypH t.
®dopMynu BU3HAYCHHS TAPAMETPIB Sy, € 1 { BUTIIAAAIOTH HACTYITHUM YHHOM:

S = AtZ‘LnH
b7 202 pomfoLy’

@
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ne L., — HopMmMOBaHa IHZYKTHBHICTH TIepeTBopioBaya; L, — BHyTpimmHs
IHIYKTHBHICTb; y3arajJbpHeHHi napamerp Ay; d — miametp 3paska; [y — MardiTHa craja.
w
&, = — 2
Tt 2-m-1078-S;-g0’ @
ne w— rukiigaa gacrora II1EIT; g, — enekrpuyHa crana.
Temneparypy 3paska, 3HaXOAATH 32 OPMYIIO0
1 St
t=2-(%-1)+1, ®)
a S1
JIe o — TeMmepaTypHuil KoedimieHT omopy, S, — 3HaUeHHS COJEBMICTY NpH

MOYATKOBIH TeMnepatypi; t, — moyaTkoBa TeMmeparypa.
VY tabmuni 1 HaBeeHO pe3yabTaTH BU3HAYEHHS ITapaMeTpiB 3pa3Ka CTIYHHUX BOJ Ta
y3aranbHeHux xapakrepuctuk IITEIL
Tabauys 1

Pe3yibTaTi BUBHAYEHHSI COJIEBMICTY Sy, €JIEKTPONPOBITHOCTI )(; T2 TEMIIEPATYPH
t 3pa3ka (JIy;kHMIi CTOK) 0L = 1,69-1021/°C; t; = 15,5°C; yacrora marsitHoro mous f =

20,6 MI'n,
t,°C A & S,/
15,50 0,9227 58,16 7,55
17,45 0,9381 52,95 7,8
20,80 0,9683 42,96 8,26
25,11 0,9976 35,89 8,76
29,05 1,0260 30,78 9,41
33,15 1,0537 27,05 9,78

Crnin BU3HAYMTH, LIO BENMYMHA S; MOB'I3aHAa 3 BOIHEBHM MOKa3HHKOM pH, mpu
LBOMY, SIKIIO NHMBHHUW CTiK Ma€ JY)KHHH CKJIaJ, MH MOXEMO CIOCTEpiraTH BHCOKI
3HaYEHHS Sy

JlocimiDKeHO  JKOPCTKICTh 3pa3Ka JIY)KHHX CTIYHMX BOJ MiHi-IMBOBApHi IpH
peadizawii TpunapaMeTpoBoro eleKTpoMarHiTHoro merona Ha 6asi ITTEIL.

CuCcOK BUKOPHCTAHOI JIiTepaTypu

1. European Commission, European Integrated Pollution Prevention and Control
Bureau (EIPPCB). Reference Document on Best Available Techniques (BAT) in the
Food, Drink and Milk Industries, Seville, EIPPCB, 2006. Available from
http://eippcb.jrc.es/pages/FActivities.htm.

2. Cebko B. B., ITupoxenko €. B., badenko B. M. [HnykTiBHUIT mapaMeTpuaHUNA
BuxopoctpymoBuii neperBoptoBau  (I[IBII) s BUMIpIOBaHb €NEKTPUYHHX Ta
TEMIIEPATypHUX TapaMeTpiB CTIYHUX BOJA MHBOBAPHOrO BHUPOOHHUITBA. BicHHK
Hamnionansroro texuiuxoro yHiBepeutety «XI1D». Cepist: Ximist, XiMiuyHa TEXHOIOTIS Ta
ekonoris. Xapkis: HTY «XIl», 2021. C.26-34.

Hayxosuii kepignux — B. B. Cebko, 0.m.n., npog.
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OCOBJABOCTI BIJINBY BYT'LILHOI ITIPOMUCJIOBOCTI HA
KOMITIOHEHTH JOBKIJIJISI TA EKOJIOTTYHA HEBE3IIEKA TEPUKOHIB

TipHIYO00yBHA MPOMHKCIIOBICTh MAa€ CYNEPEUWIMBHI BIUIMB HA JKUTTS JIFOJUHH Ta
cepeloBuIIe. 3 OJHOrO OOKy Ile 3abe3NedeHHs COIaJbHO-€KOHOMIYHOTO PO3BUTKY
PErioHy, 3 iHILIOrO Ii¢ CIPHUSHHS MOTiPUICHHIO CTaHy HABKOJMIIHBOTO CEPEe/IOBHINA, i B
pe3yabTaTi sIKOCTi JKUTTS. bararopiunnii BHZOOYTOK BYTiJUIS NPHBIB 10 TOPYIICHHS
€KOJIOTTYHOI CHTYAIil Ta MOTripIICHHS YMOB MPOKHBAHHS HACEJICHHS y BYIJIEN00YBHUX
perionax. OcHOBHUM (akTopoM, sIKMH HEOOXiJJHO BpAaxOBYBaTW NPH BHU3HAYEHHI
HAINpsAMKIB TOJAJIBIIOr0 PO3BUTKY BYTibHOI raigy3i YKpaiHH, € HaBaHTaXCHHS Ha
HABKOJIMIIIHE CEPENOBUIIE, 10 CTBOPEHE JISUIbHICTIO Ha BCiX eTanax (yHKIIOHYBaHHS
IaXT.

ExcrutyaTariiss mpOMMCIOBHX KOMIUIGKCIB TipHHYOBHUIOOYBHHX IiJIIPUEMCTB 32
CBOEIO CIENM}IKOI0 XapaKTepH3yeThCs PO3BUTKOM YHCICHHHX 3arpo3 Ta GopM pU3HKiB.
B OinbiocTi BUMaaKiB, BYTUIBbHI BiAXOOM SIBISIFOTH COOOK0 MAacCIITaOHI TEXHOTEHHO-
CTBOpEHI JDKepenia MOCTIHHOrO HEraTMBHOrO BILTUBY [1].

3HayHUi BIUIUB Ha HABKOJIMILIHE CEPEIOBHILIC 3aB/IA€ThCS HE JIUILE OE3I10CepesHbO B
nporueci BUAOOYTKY BYriUIs, aje MpOTAroM 0araThOX POKIB IMICIs HOro 3aBEpILCHHS.
Jlxepenom 3a0pyIHEHHS KOMIOHEHTIB IOBKUJUIL € IOPOIHI BiJBaNM, sIKi 3aiMaroTh
3HAYHI [UIOLI POIIOYHX 3eMedb [2].

Ha repuropii TripHUYONPOMHUCIOBHX pPaHOHIB Yy pe3yiabTaTi BHIOOYTKY
criocrepiraetecs Aedopmanis  3eMHOI  MMOBEpXHi, 30UIBIICHHS 3HAYHOI KiJIbKOCTI
3a0pyIHIOIOYHX PEe4OBUH y aTMocdepi (TOKCUYHHN MU, OTPYHHI Ta3H, iHII OPOAYKTH
peakuiii TowmO), sKi TpsSMO abo ONOCEPEeIKOBAHO BIUIMBAIOTh HA CTaH 310pOB’S
HaCeJICHHs, MIATOIUICHHS 1 3aCOJICHHsI 3eMeib, 3a0pyIHEHHS MiJ3eMHUX BOA Ta
MOBEPXHEBUX  BOIOIM, 3arOCTPIOIOTHCS COLIaJbHO-CKOHOMIYHI ~ HpOOJIeMH  Ta
(dbopMyroThCs AenipecuBHI TepuTopii. HeraTuBHUM HaC/iKOM € BTpaTH Oi0JIOri4HOTO Ta
naHAmadTHOrO Pi3HOMAHITTSI 3eMeJb 1 HABITh OMYCTENIOBaHH [3].

VcknagHioe If0  CHTyalil0  BiACYTHiCTh abo HemocraTHE (iHAHCYBaHHS
MIPUPOIOOXOPOHHKX 3aXO0/1iB, HE3BAXKAIOUM HA MOJCPHI3AlIi0 BYriie00yBHOI ramy3i.

B oiuiitHux NOKyMEHTax, HALIOHAJbHHX YH PEriOHaJbHUX JOMOBIIAX MPO CTaH
HAaBKOJIMIIHBOTO CEpelOBHINA B YKpaiHi, 3aKOHaX Ta IHIIMX 3aKOHOJABYMX AaKTax,
MOPOJIHI BifBAJIM HE 3TaJlylOTHCS SIK JPKepeNia CTAI[iOHApPHOTrO 3a0pyaHEHHS JOBKIUIS,
X04a € «DKEepelnoM» Maibke IIEHTHYHOrO CHEKTPY TOKCHYHMX PEYOBHH, 1
KIacu(ikylOThCsl SIK BiXOAW TIPHUYOrO BHPOOHUIITBA 3 HAHHKYAM KIACOM
HeOe3MeKu.

He meHm Baromoro mpo0ieMoro € HeKOHTPOIbOBaHI 3MiHU CTaHy CaMHX BiIBasiB,
CIPUYHMHEH] BHYTPILIHIMH Ta 30BHIMIHIMA YHHHHKAMH, BOHH CTalOTh TEXHOTCHHHM
KOMITOHEHTOM JTOBKUJLIA [4].
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Exonoriuna HeGe3neka MOPOJHMX BiABaNiB 3aJIeKHTh BiJ OaraTthbox (HaxKTopiB:
XIMIYHOrO Ta MIHEpaJOTiqYHOro CKJIagy Mopid, ocoOiMBOCTEl  (i3MKO-XiMIYHHX
BHYTPIIIHIX Ta 30BHINIHIX MEPETBOPEHb Yy TMOEAHAHHI 3 KIIMATHIHUMH Ta
TiPOreoIoriYHIMH YMOBaMH, TOMmO. KoxkeH MOpOJHUI BiBai, 3alie)KHO BiJ MicCIsd
pO3TallyBaHHs, Ma€ TEBHI XapaKTepHI OCOOIHMBOCTI 1 CBOIO CIICIU(IKy HETATUBHOTO
BIUIUBY Ha JIOBKIJUISA 1 310pOB’Sl JTIOJWHH. XapakTep Ta iHTEHCHBHICTH BIUIMBY LIHOTO
TEXHOT'€HHO-CTBOPEHOT0 JuKepena Hebe3nekn Oe3rmocepeiHbo 3aISKHUTh BiJl yMOB HOTO
po3TamryBaHHs Ta 00’€KTiB, Ha sKi CIIPSIMOBAHO HeraTWMBHWH BIUMB. Kpim Toro, B
TIpolieci HaKOIMMYESHHS XIMIYHIH CKIIaJ pO3KPUBHUX Ta IYCTHX ITOPiJ 3a3Ha€e cepio3HMX
MEPETBOPEHb 1 HE CHIBMAJae 3 MOYATKOBHM, IO O3HAYAE TAKOX 1 HEBIAMOBIIHICTH
TIOTIepeJHFO BU3HAUCHOMY KJIacy HeOe3neKH [5].

[Ile ommiero 3 TpoOiieM BHCTYMAIOTH OCOOJHMBOCTI TOBODKEHHS 3 BiIXOIaMH
BYIrJIeBUIOOYBHOI ~ TIPOMHCIIOBOCTI €  BIJCYTHICTh 3aKOHOJABUO  BPEryJIbOBaHOI
MpoLelypy Tepefadi BiJBaliB 3aKpUTHX, 30WTKOBHX IIaXT Ha OajaHCc IHIMX
MNPUEMCTB YW MICLIEBUM OpraHaM Biaau. Peanizaiisi eKOJOriuHOi perynsTopHOl
MONITUKM Ta TEXHOJOTIYHMX IHHOBALid MOXKE JONOMOITH 3MEHIIMTH HAaJUTHIIOK
MOTY)KHOCTEH BYTiJIbBHOI IPOMHCIOBOCTI, TOMAI SIK CTaJMidi PO3BUTOK ITOBUHEH
3a0€3MeUnTH CIIUIbHI Jii ypsay Ta MiIpUEMCTB.

CnucoOK BUKOPHCTAHOI JIiTepaTypu

1. Gorova, A., Pavlychenko, A. and Kulyna, S., (2012), “Ecological problems of
post-industrial mining areas”, Geomechanical processes during underground mining,
Leiden, The Netherlands, CRC Press / Balkema, pp.35-40.

2. TlaBmmuenko, A.B. Ekornoriuna HeOe3reka IOPOAHHMX BiZBaJiB JIIKBiZIOBaHHX
ByrinmpHux maxt/ A.B. [TaBnnuenko,A.A. KoBanenko // ['eoTexHiuHa MeXaHiKa: MIXKBIJIL.
30. Hayk. npaus / [H-T reorexniunoi mexatiku iM. M.C. IonskoBa HAH Ykpainu. —
Juinponerposebk, 2013.—Bum. 110 . — C.114-120.

3. Kapabun B. B. Cnocobu 3HWKEHHS pPU3UKIB BHUHHUKHEHHS  HaJ3BHYalHHX
CHTyallii  €KOJIOTiYHOI TeHe3n Ha IUISTHKAX TEXHOTeHHOTO BILTUBY
BYrJIeBUIOOYBHHUX MiANPUEMCTB. BicHUKJIBBIBCHKOrO  JIep)KaBHOIO  YHIBEpPCUTETY
Oesnexu xurteaisuibHocTi. 2018. No 18. C. 125-131.

4. Pavlychenko, A. The investigation of rock dumps influence to the levels of heavy
metals contamination of soil / A. Pavlychenko, A. Kovalenko // Mining of Mineral
Deposits. Leiden, The Netherlands : CRC Press / Balkema, 2013. — pp.237-238.

5. Kyzik, LM. BmiuB mnopoaHuXx BifBalliB IIAXT HA KOMIIOHEHTH [OBKLLIA Ta
BU3HAYCHHSI MOXJIM-BOocTed miono Horo 3menmends / M. Kysik // Ekonoris i
npupozaokopucrysanns. —2012. — No 15. — C. 31-37.
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CBITOBI TEHJIEHIIIT BITPOBAIKEHHS BITHOBJIIOBAHUX JIKEPEJI
EHEPTIIi TA iX BIIMB HA EKOJIOTTYHY BE3NEKY B TYPUCTHYHOMY
CEKTOPI

B nanmii wac enekrpoeHeprernka OaraThOX KpaiH CBITY 3a3Ha€ 3HAYHUX 3MiH,
METOIO SIKUX € 3a0e3MeUeHHs 3araibHOro JOCTYIy 10 HEJOPOTHX, HaliHHUX, CTIHKHX Ta
CyJacHMX JDKepenaMm eHeprii. Ll mera mocsraeThcsi aKTHBHOIO IHTETpAli€ro Pi3HUX
TPagUIIHHIX 1 BIZTHOBIIOBAHUX JUKEPEI €Heprii y MNPOKOMY CIIEKTpi HOTYKHOCTEH Bij
MaJIUX 00’€KTIB PO3MOALIEHOI TeHepalii 1O BEIHKUX MEPEXEBUX €IeKTPOCTaHIIH, 10
TATHE 33 COOO0 TpaHC(OPMALIit0 €HEPreTUYHOI CHCTEMH.

CaiToBe crnioXuBaHHA eHeprii 3pocrae. Xoua TpaJulliiiHi BUPOOHUITBA Ta CEpBiCH
CTaIOTh JieJali eHeproe()eKTHBHININMHU, 3POCTAHHS HACCIICHHS [UTaHETH Ta MOsBa HOBUX
CEepBICIB NMPH3BOJWTH A0 301TBLICHHS 3arajbHOro eHeprocnoxupaHus. Y 2015 pomi
CBITOBE CHeprocrmoxuBaHHs craHoBwio 20,76 TpmH kBT*ron, 3a manumu
Mi>XHapoHOr0 €HePreTHYHOr0 areHTCTBa, nporHo3 Ha 2030 pik - 33,4 TpnH kBr*ron, a
10 2050 - no 41,3 tpnu kBr*rox [1].

Typusm Bizirpae niaupyody poib y AesSKHX i3 CAMUX HOBATOPCHKUX IHILIATHB y
ramy3i cranoi eHepreTMKH Yy CBiTi. MoJepHizalist JiTakiB is  MiIBHIICHHS
eHeproeeKTUBHOCTI, epeXij Ha BiTHOBIIIOBaHE MaJIMBO I aBiallii Ta KPyi3HHUX Cy/IeH,
TEXHOJIOTIYHI PillleHHS LIO0 EeHepro3ale3leueHHs] TOTeNiB, a TaKoX Oe3miu iHIIMX
iHIL[IaTHB CBi4aTh IPO Te, IO TYPH3M iJie B aBaHrap/i epeTBOPEHb, CIPIMOBAHNX HA
3a0e3MeueHHsI eKOJIOriYHO YHCTOI EHEPTreTUKH.

YV 3BS3Ky 3 1MM aKTyaJlbHUM 3aBJaHHAM € aHali3 CBITOBOrO JIOCBiIy
LIMPOKOMACIITAOHOr0 PO3BUTKY BiIHOBIIOBAHUX JDKEpEN €Heprii y pO3BUTKY
TYPUCTHYHOT'O CEKTOPY.

Hanpuxnan Himewunna nocrasuia 1o 2050 p. mery — 80% eHeprii oTpumyBaTH Bix
BiJJHOBJIFOBAHHX JIKEPEN eHepril, BUKOPUCTOBYIOYM EHEPTil0 COHII Ta BITPY, BOAU Ta
Oiomacu. Bike choromHi 4dacrtka eHeprii i3 BiJIHOBIIOBAHHUX JDKEpPENl CTAaHOBUTH Yy
Himewuuni 6musbko 30% [2].

Byxxe cporogHi KIi€HTH HiMELbKOro 3aiizHu4YHOro KoHuepHy Deutsche Bahn na
uyTpimHix Mapupyrax IC Ta ICE BHKOpHCTOBYIOTH BHKIIIOYHO EKOJOTIYHO YHCTY
enekrpoeneprito; g0 2030 poky 80% morpe6 rpynmm B elIeKTpoeHeprii
3a0e3reuyBaTUMEThCsl 3 BiMHOBIIOBaHHMX JDKepel. A pasom i3 migposminom Siemens
Mobility po3poONsiiOThCS TOI3AM Ha BOAHEBHX MANMBHHUX €JIEMEHTaX, SKi
BUTNIPOOOBYBaTHMYThcst 3 2024 poKy Ta 3 MEpPCIEKTHBOI 3aMiHH IU3EIBHUX
JIOKOMOTHBIB, sIKi BCE 1€ BHKOPHCTOBYIOTHCS Ha JEAKHX HeeleKTpr(ikoBaHUX
Mapupyrax.

3 piBHEM BHKHIy TAPHUKOBUX Ta3iB y 31 rpaM Ha macakupo-KiTOMeTp aBTOOYCHUIt
cektop HimeuunHum Be MOXKE IPETCHIYBaTH Ha 3BaHHSA HAHYMCTIIIOrO BHAY
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TpaHcropTy y cdepi TypmsMmy. CyKymHI €KOJOridHi BHTpaTé aBToOyca, SKi, KpiM
pukuiB CO2, TakoXK BKIIIOYAIOTH OYIBHHUIITBO, TEXHIYHE OOCITYrOBYBaHHS, YTHTi3aIliE0
Ta MOCTa4YaHHs IaJIMBa, € HEMEPEBEPIICHO HU3bKHMH, HE B OCTAHHIO YEpry 3aBJISKA
MoCTiHUM iHHOBaIsM [13, c. 139].

3acHOBHUK Ta Toj0Ba NpaBiiHHA KommaHii Jetwing (IlIpi-Jlanka) 3aBxmu roBopHB,
10 JIFOM Ta TPUPOJa HE MOXKYTh ICHYBAaTH B 130JIAIlii ofMH BiJ omHOoro. binbme 50%
eHepreTnuHHX 1oTped Jetwing Hotels 3a10BONBHAETBCS 32 PaxyHOK BiJHOBIIIOBAHHX
JDKEepeN CHeprii: MajuBHOI JEPeBUHM i3 CTIMKHMX MEPBUHHUX JOKEpPEN, COHSIYHOI
€JIEKTPHKH ((hOTOSNIEKTPUIHI MaHeNi), COHIIHOI TEIUIoBOi eHeprii Ta Giora3y. s mporo
B YCIX TOTENsIX BCTaHOBJEHI a0COpOWilHI XONOAWIBHI MAaIIMHH, IEHTPali30BaHI
CHCTEMH Tapsdoro BOJONOCTAYaHHS, COHSYHI (DOTOSNEKTPHYHI TMaHeNi Ha Jaxax i
6iora3oBi peakTopy. 3HIKEHHS 3aJIeXKHOCTI BiJl HalliOHAJIBHOI MEpeXi Mae cTpaTeridne
3HAUEHHS Ta JIO3BOJISE IIif MEpeKi TOTeliB aKTUBHO 3aCTOCOBYBATH BJIACHI METOAN IS
3a0e3neueHHs eHepreTHYHOI Ta eKOJIOTIYHOi cTilKocTi [3].

TakoX 3a3HaYMMO, 110 ST TYPUCTUYHHUX 00’ €KTiB y ETUNTI PO3MOYaid nepexia 10
BHUKOPHCTAHHs. YMCTHUX YW BiJHOBJIOBAHHMX JDKEpEN €Heprii y mHparHeHHi 30epertu
JOBKUIS Ta 3aTy4HUTH «3elieHnil Typu3my. [lepexia Ha BiTHOBIIOBaHI JpKepena eHepril
BiZIOYBAa€ThCS Y paMKax peaji3alil MPOTOKOIY MPO «3eJeHy €HEpriioy, MiIMUCAHOro Y
rpymai 2013 poky MiHiCTepCTBaMM  €KOJOTil, TypU3My Ta €JIEKTPOCHEPreTHKH.
IIpoTokon 3ao0xouye BHUKOPUCTaHHA €HEprii BITPY, COHII YU IOTY)XHOCTI BOIH Y
BHUPOOHUIITBI €IEKTPOCHEPTii, TOMI SK BHUPOOJICHHS EJIEKTPOCHEprii Ha TYPUCTUYHHX
o0'exktax €runty 3aragoM BHpoOIsie OIU3bKO 35 MITBHOHIB TOHH BYTIJIEKHCIIOrO Ta3y Ha
pik.

€rumner iHIIIOBaB LTy HU3KY MPOEKTIB, MOB’S3aHUX i3 3aCTOCYBaHHSM pi3HHX
LITBOBUX IOKa3HKKIB, IO CTOCYIOTBCS «3€JICHOI» Ta BIIHOBIIOBAHOI €Heprii, sKi
HOJIAraloTh y ToMy, 106 1o 2030 poky reHepyBatu nonazn 50% nHeoOXinHOI eHeprii 3
BUKOPHCTAHHSIM HEBHKOITHOT'O NAJINBA.

TakuM YMHOM, BUKOPUCTAHHS BiJHOBIIOBAIBHUX JDKEPEN EHepril — Lie eKOJIOTi4HO
YHCTO, CY4acHO, Oe3Me4HO, pecypcoeeKTUBHO, a TAKOXK — L€ IUIAX KU 00MPatoTh BCl
po3BuHeHi kpaiHu. Tomy cBiTOBMIA 1OCBix Oyne KOPHCHHM [Uisi BCIX rajiy3ei
BHUPOOHUIITBA Ta HAIAHHS NIOCIIYT B HAILIH epiKaBi, y TYpUCTUUHIH cdepi 30kpema.

Cnucok BHKOPHCTAHUX JI2KepeJt

1. World Energy Outlook 2022 shows the global energy crisis can be a historic
turning point towards a cleaner and more secure future.

2. Ben Jebli M, Ben Youssef S, Apergis N. The dynamic linkage between renewable
energy, tourism, CO2 emissions, economic growth, foreign direct investment, and trade
/ Latin American Economic Review volume. volume 2, 2019.

3. BcecBiTHa TypuctuuHa opranizamis, «BcecBiTHs koHpepewniis Typusm Ta
eHeprisi maiibyraporo — Ckopouennst Bukugis CO2, EKCIIO-2017», Acrana,
Kazaxcran, 2627 uepBus 2017 p.
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OLIHKA BIVIUBY JKEPEJI 3ABPYJHEHHSI ATMOC®EPHOI'O ITIOBITPS
Y MICTI BIJIA IIEPKBA

JcHOBHMMH JUKepenamu 3a0pymHeHHs aTMocdepHoro moBiTps Micra bima Ilepksa
3aJTUIIAETHCS aBTOTPAHCIIOPT Ta Taki MiAnpHeMcTBa MicTa sk: bimonepkiscbka TEILL,
3AT CII "PocaBa", BAT "byamarepiamu", BAT "binouepkiremiomepexa", BAT
"Tpibo" . lnHaMiKy BHKH/IIB 3a0pyIHIOIOUNX PEYOBHH IIPECTAaBICHO B TAOIHUIIIX 1, 2.

Tabauys 1
Jlnaamika BUKHIB 320pyTHIOKOYHX PEYOBHMH OCHOBHMX IIPOMHCJIOBHX
nianpuemMcTB B arMocepHe nosiTps M. bina LlepkBa, T

ITixnpueMcTBO 2018 2019 2020 2021 2022
Binonepkicrka TELL 568,3 574,2 575,3 583,4 587,9
3AT CII "PocaBa" 7545 | 8093 | 7782 | 8213 | 732,22
BAT "byamatepiann" 638,8 | 7654 | 7832 | 8325 | 6221
BAT "Binouepkisreriomepexa” 1520 | 1683 | 1748 | 186,7 | 1853
BAT "Tpi6o" 12,3 11,8 12,4 12,2 10,8
Tabnuys 2

JluHamika BUKMIIB 3a0pyIHIOIOYHX PeYOBHH B aTrMocdepHe noBiTpsa M. bina
IlepkBa Big nepecyBHHX JKepeJ1 3a0py/IHEHb , T
Poku 2018 2019 2020 2021 2022
Bukunu Big nepecyBHux jmxepen | 527,3 528,2 530,3 5314 | 5319

3’5COBAHO, L0 OYKCHI CIOPYAW AJsS KOHTPOJIO BHKUAIB Yy aTMoc(epHe MOBITPs
MiCTa 3HaXOAAThCS y 3aHe0aHOMy cTaHi abo B3araii BiacyTHi. Bymu BuMipsiHI cepenHi
KOHIIGHTpalii 3a0pyJHIOBAIILHUX PEYOBHH B aTMOC(EpHOMY IMOBITpI Pi3HUX paiioOHIB
MiCTa B pi3Hi OPH POKY. AHai3yBaaK HasIBHICTh Yy HOBITPI TAKUX HEOE3NEYHUX CIIONTYK
SIK: IIOKCH]] CIPKH, OKCHJI BYTJICLIO, TIOKCH]] a30TY, 3aBHCIi PSYOBHHH.

3’s1COBaHO, 110 HAMO1IbIIA KOHIIEHTPALlisl HeOe3MeYHUX 3a0pyIHUKIB aTMOC(HEPHOTO
MOBITPs CIIOCTEPIrajach y TEIUly MOpY POKY, a caMe B Mepioj] 3 YepBHs MO BEPECCHb.
HaiimeHIia x KOHLIGHTpallis CHOCTepiranach y Mmepiof 3 CiuHs 0o JroTuil. Bymo
MOMIYeHO, W0 3 KOXKHAM POKOM KOHLEHTpAIlisi 3a0pyIHIOIOYHX pPEYOBHH B
aTMoc(hepHOMY MOBITpi 30UIbIITyBaNach. Pi3HuI aOCOMIOTHHX 3HAYEHD 3a0PYIHIOIUNX
PEYOBHH 3a piuHUI NIepio/] HAHOIIbII MOMITHA AT IOKCHIY CIPKH Ta OKCHAY BYTJICLIO.

BcraHoBneHo, 1m0 HaWOiablml HeOe3lmedyHHM € TOBITPsT B paifoHax Mmobmu3y
po3TanryBaHHs MPOMHCIOBHX O00’€KTiB Ta B paifoHaX 3 BENHMKHM CKYITICHHSIM
Ha3eMHOT'0 TPAHCIIOPTY.
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CYYACHI METOIU KOHTPOJIIO 3ABPYITHEHHA ATMOC®EPHOI'O
MOBITPSA HA NIAITPUEMCTBAX EHEPTETUYHOI'O
MAIIUHOBYAYBAHHS

ITigmpueMcTBa  €HEPreTHYHOrO  MAIIMHOOYAYBaHHS €  ONHIEI0 3  JIAHOK
eHepreTnyHoro Ao00po0yTy VYkpaiHM, sIKi HHHI TOTEpHAarOTh Bil TEPOPUCTHIHMX
paketHrx atak pocii. ITicis mepemorn YkpaiHu y miif BiliHI HacTaHe eTal ITOBOEHHOI
BiZOynoBH, a oTXke 1 meperyisany (QyHKIIOHYBaHHS Ta YIpPaBIiHHA MiANPHEMCTB Ta iX
TEXHIYHOT0 OCHAIIEHHS HE TUIBKH 3 OTJIIAY e(peKTHBHOT poOOTH Taiy3i, ajie i 3 yMoBaMH
CTaJIOCTI Ta €KOJIOTTYHOT Oe3MeYHOCTI, 30KpeMa it aTMOC(HEpHOro MOBITPSI.

3 orismy Ha Lie, METOK POOOTH - € NMpPOAHA3yBaTH ICHYIOUI METOIM KOHTPOIIO
aTMOoc(epHOro MOBITPA 3 MOrJIARYy (G yHKIIOHYBAHHS CHCTEMH €KOJIOIYHOTrO YIPaBIiHHS
MAIPUEMCTBAMH €HEPreTHYHOr0 MAIIMHOOYIYBaHHS Ta BHU3HAYMTH ONTHMAJbHI IS
TOMEPEe/UKEHHS Ta pearyBaHHs Ha Ha/(3BUYAiHI CUTYaIll.

3 23 wuepBHa 2022 poky VYkpaiHa HaOyna crarycy KaHIugaTa y WWICHH
€BpONEHCHKOro COo3y 1 pa3oM 3 TUM HOBHX 3000B’A3aHb LI0J0 €KOJIOTi4HOI Oe3mexu Ta
KOHTPOJTIO 32 3a0pyIHEHHAM JIOBKIJUIS.

Migxin €C 1o KOHTpOdIO 3a 3a0pyJHEHHSM TOBITPs mependadac HemepepBHICTH
criocTepekeHp y npoctopi [1]. BTiM, mokpuBaTH BCIO TEpHTOpilO0 MyHKTaMH BiIOOpY
mpo0 HepaiioHaibHO. TOMy B €BpOMEHCHKIM CHCTEMiI KOHTPONIO 3a SIKICTIO IOBITpPS
nepen0avyacThCs BUKOPUCTAHHS Pi3HUX METOAIB: (DiKCOBaHI BHMIpPIOBaHHS 3 BiOOpOM
npo0, iHIWKATHBHI BHUMIpIOBaHHS Ta MojentoBaHHs. (DikcoBaHi BHMIpIOBaHHS JAIOTh
HaKO1TBII TOYHE YSIBJICHHS MPO BMICT 3a0pYIHIOIOUNX PEUOBHH B aTMOC(epi, OCKUIbKH
nependavaroTh Oe3nocepenHiid BimOip Ta aHanmi3z npod nosiTps. [Ipu iHIUKaTHBHOMY
BHMIPIOBaHHI Ta MOJICJIIOBaHHI BU3HAYEHHSI KOHLICHTpALi 3a0pyIHUKIB BiIOyBaeThCs
OIIOCePEIKOBAHO, 33 BHKOPHCTAHHSM KpHUTEpiiB, IHAMKAToOpiB Ta iHAEKciB. Taxi
BUMIPIOBAHHS HE € JIOCTATHHO TOYHMMHM, OJIHAK, OCHOBHOIO iXHBOIO II€pEBaroo
€ IeIIeBU3HA Ta MOXKIIMBICTh OTPUMATH PE3yJIbTAaTU 10 BCil TepUTOpIi, a HE B OKpPEeMUX
TOoYKax. €BPONEHCHKI TUPEKTUBH BCTAHOBJIIOIOTh HOPMATHBU OE3IEKU SIK ISl 37I0POB’sI
TIOUHY (TOpIr HeOe3MeK ), TaK 1 U1 eKOCHCTeM (KPUTHYHUIT PiBEHb).

[igbip ™erony BUMIPIOBaHHS BH3HAYAETBCS MOXJIMBOIO  KOHIIGHTPALIEIO
peuoBunu. Bucoki koHueHTpauil moTpeOyroTh TOYHOI (ikcallii, y ToH 4ac sK HHU3bKi
MOXYTh OyTH BCTaHOBJICHI MPHOIH3HO. PO3PI3HAIOTH HIDKHIH 1 BEpXHIii MOPOrH OLIiHKH.
SIkuio piBeHb 3a0pyqHUKA MEPEBUIYE BEpXHiil MOpPIT, TO BUKOPUCTAHHS (iKCOBAHUX
BUMIPIOBaHb 3 BiIOOpPOM TPOO y AaHiil Todli € 00OB’SI3KOBHMH. 3arajoM, iCHye Tpu
PEKUMHU BUMIPIOBAHHSI, IO MOEJHYIOTh Pi3HI METOMIH: [Tl KOXKHOI 30HU Ta arjoMeparii
BU3HAYAETHCSI CBii CrienniuHUi PeXKUM OLlHKH.
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Puc. 1. Cnigsionowenna noKasHuKie 6epxuo020 ma HUMICHLO20 NOPO2IE OYIHKY MA 2PAHULHO20
snauenns [1-2]: oe P - pescum

Taxwuit migxiq MO)KHa BUKOPHCTOBYBAaTH HE TIJIBKU B YMOBaXx IIiJIOl KpaiHU YU
11 okpemoi obnacti, ame i i MEHIIOl IUIOMII — 30KpeMa, Uil TEeXHOI'CHHO-
HABAaHTAXEHUX TEPUTOPIH MIJNPUEMCTB CHEPreTMYHOr0 MAlIMHOOYLyBaHHA. Y
BiJITIOBITHOCT] IO MaJIOHKA, MPOIMOHYEMO BUKOPHCTOBYBATH (DiKCOBaHI BUMipIOBAHHS
IUIsL HaWOLIbIl HEOE3NMEYHMX TEXHOJNOTIYHUX IIPOLECIB, a TaKoX Yy 3aKOHOJABYO-
OOYMOBJICHMX MicCIX (30KpeMa Ha BXOJaX Ta BHXOJAaX BEHTWIALINHUX IIAxT);
KOMOiHali0 (iKCOBAaHMX BHMIPIOBaHb Ta IHIIUX METOMIB s OIiJbLIOl YaCTHHH
TEpUTOPil MiJNPUEMCTBA, @ METOJ MOJEIIOBAHHS BHMKOPHCTOBYBATH JUIS IIOKPUTTS
BuMmoru aupektuB €C, mo 3000B’s3yl0Th HagaBaTH iH)OpMAILIO MPO SIKICh MOBITPS
0E€3KOLITOBHO i 32 JOMOMOrOI0 3arajibHOJOCTYIIHUX CEPBICIB, HANPHUKIA[ BITUU3HIHHUN
npoekT Safeecobot.
CucoK BUKOPHCTAHOI JIiTepaTypu

1. WHO Regional Office for Europe (2021). global air quality guidelines:
particulate matter (PM2.5 and PM10), ozone, nitrogen dioxide, sulfur dioxide and
carbon monoxide: WHO. 290.

URL: https://www.who.int/publications/i/item/9789240034228 (nata 3BepHEHHS:
08 mororo 2023).

2. Tumxeuu b., BepOuupkuit 1. (2018).5lk VYkpaina Bumiproe 3a0pyaHEHHS
MOBITPSI. VYkpaincbka €HepreThKa (UA  Energy). URL: https://ua-
energy.org/uk/posts/yak-ukraina-vymiriuie-zabrudnennia-povitria.
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EHEPTETUYHI HBHUAKOPOCTYUYl KVYJbTYPU MK EJEMEHTHU
EKOJOTTYHOI BE3INEKH! TEMLJIOEHEPTETHKH

I'noGanbHa eHepreTHYHa KpU3a, IOTPUMAaHHS CTPATErii CTajaoro po3BUTKY, HACHIAKA
BilHM Ha TepuTOpii YKpaiHW, siKa JOci TpUBAa€ BHMararoTh pealtizaimii KOHKPETHUX
JEPXKaBHUX Ta PETiOHANBHUX MPOrpaM OO0 BHPIIICHHS IMX MUTaHb. ITopsia 3 1uM
CBITOBOIO Ta BITYH3HAHOK HAYKOBOK  CITUIBHOTOK MPOBOAWTHCS — HEBIHHHA
JOCIiHAIbKA Ta HAYKOBO-TIPAKTHYHA pOOOTA Yy BHPINICHHI BHIIE3a3HAYCHHUX
ro0anbHUX 3aBaHb. [IMTAHHS CHEPreTHYHOI Ta EKOJIOTIYHOI OE3MeKH € OJHHUMH 3
OCHOBHHX CKJIa/IOBHX HAIliOHAJBHOI OE3MEKH Ta BUPIIIYIOTh 3aBaHHS MO0 CTAIUX Ta
KOM(OPTHHX YMOB MPOXXUBAHHS HACCIICHHSI.

Boenni peainii ChOrOACHHS YITKO OKPECIWJIM HH3KY IJIOOANBPHMX Ta 3HAYYIIUX
HEJONIKIB BITYM3HSHOI CHEPrOCUCTEMH, BOAO Ta TEIUIONOCTaYaHHSA: BPa3JUBICTh
3aKUIBIILOBAHUX MEPEXK, ITOBHA 3aJIE)KHICTh IPOMHCIOBHX Ta MiANPHEMCTB JKHTJIOBO-
KOMYHaJIbHOI c()epH BiZl HasBHOCTI Ta IIOCTA4aHHS NPHUPOIHOrO MAIMBA, EHEpril.
Buiesasnauene morpeOye panioHaJbHUX, HayKOBO-OOIPYHTOBAHUX Ta IHHOBALiWHHX
MeToniB BHpilleHHA. FEHeprermyHa aBTOHOMisf, a, B HAWKpaIlIlOMy BHUINAJKY,
HE3aJIOKHICTh BiJl 30BHIWHIX (akTopiB poOOTH CHCTEM TEIUIONOCTAYaHHS Ta
eHepro3abe3neyeHHs: TPOMaJIChKUX YCTaHOB, Oy/iBelb cowianbHOI cepH, NPUBATHUX
JIOMOTOCIIOApCTB  O0YMOBIIIOE 3aCTOCYBAaHHS aBTOHOMHMX JDKEpeNl eHeprii Ta nae
MOXJIMBICTh BHUOOpY ONTHMAJbHOIO Y JOCTYIHOMY Ta €KOHOMIYHO BUIiIHOMY
BiJJHOLICHHI CIIOCO0Y TeIUIo it eHepro3ade3neyeH s KOKHOr0 OKpeMoro croxusada [1].

[Nomwyk anpTepHATHBHUX BHAIB MaNWBa, 110 3a0e3nedyaTh aBTOHOMHICTh CHCTEM
TEIUIO Ta EHEeProNnoCcTaYaHHs € HaraJIbHUM i NOBHHEH 3a0e3leuyBaTH BUKOHAHHS 3aca]
CTAJIOr0 PO3BUTKY 1100 3MEHIIEHHS BHMKHIIB IAPHUKOBUX Ta3iB, 3HIKEHHS
BUKOPHMCTaHHS BUKOIIHUX BUJIiB [IAJIMBA, PALliOHAIBHOTO IPUPOIOKOPUCTYBAHHSL.

AKTyalbHUM Ha CHOTOZHI € PO3IJIsiA NMUTaHHS IOJO MOXJIMBOCTI BHKOPHUCTAHHS
MOTEHILia]ly eHEePreTUYHUX KyJIbTYP SK CHPOBMHHOI 0asu Uil BUPOOHHMLTBA TBEPIHUX
BUJIIB NAJIMBA 3 METOI0 3a0e3Ne4YeHHS aBTOHOMHUX TEIUIOGHEepreTHYHuX cucreM. Ilpu
L[bOMY palliOHaJIbHE IPUPOIOKOPUCTYBAHHS PECYpcaMu arpapHOro CeKTOpy mependayae
B CBOilf OCHOBI 30€peKeHHsI, OXOPOHY I BiJIHOBJICHHS IPYHTIB, 1110 Bi/IMOBi1a€ KOHIETIIT
30a1aHCOBAHOTO PO3BHUTKY i 0€3MOCepe/IHhO CTOCYEThCS SKOJNIOTTYHHMX MOKA3HUKIB Ta
eHeprobOesneku Hamol nepkaBu. 1o cyTi, edeKTHBHE BHUKOPHCTAHHS YCiX KaTeropii
3eMenbHOro (OHAY y TOCHONApPCHKii [MisSUTBHOCTI 1 € pallioHATbHO-EKOIOTiYHIUM
3emuiekopuctyBanHsM [2]. JlocmiKeHHSAMH I[IOA0 BHPOIIYBAaHHS Ta BHUKOPUCTAHHS
O0loMach EHEPreTHYHUX KYIBTYp 3alMaroThCs HAyKOBI Ha 0a3l pi3HUX HAyKOBHX
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IHCTUTYTIB Ta MpPOQUIGHUX YHIBEPCUTETIB YKpaiHHM MPOTATOM OCTaHHIX JABOX
JOeCATHNITh. JIii  BHUpOILYBaHHA CHEPreTUYHHMX KYIBTYD BUKOPHCTOBYIOTBHCS
MapriHajbHI 3eMJli (IerpajoBaHi Ta MaJONPOAYKTHBHI), TOOTO 3eMil, IO BTPaTHIN
KaTeropito CUIBCHKOrOCHOAApChKOro npu3HadeHHs [3]. Takox B SKOCTI anbTepHATHBU
PO3IIIAIAETHCA MOXKIIMBICTh BUKOPUCTAHHS IIJIOM] 3aKPHTHX HOJITOHIB MiCLlb BUAJICHHS
BimxoxmiB (mam — MBB), sxi Oymyrs pekynbruBoBaHi. B IlomraBcekiit oGmacti
IUTAHYETHCS 10 3aKpUTTA 639 3Banui Ta mojiironie MBB o 2030 poky [1, c. 208].

CrnpusTinuBi IPYHTOBO-KJIIMAaTH4yHi yMOBM [loNTaBIIMHM 1alOTh MOMIIMBICTH
BHPOILYBaHHS HACTYIIHHUX OiOCHEPreTHUHHMX KYILTYp: eHeprermuna BepOa (Salix L.),
nasyioBHist  (Paulownia), enepretmyna Ttomonst  (Populus L.), ocuka (Populus
tremula L., Populus pseudotremula N. Rubtz.), mpoco npyromoaioue (Panicum virgatum
L.), wickantyc rirantcekuii (M.xgiganteus). I[i KyabTypn MaroThb 3HAa4HHII
EHEepreTHYHHUI TOTEHINa], MIBHIAKHH pICT, MOXYTh BHKOPHCTOBYBATHCS B SIKOCTI
IBTePHATUBHUX JDKepen eHepril. Tak, HanpuKiIaj, MBUIKICTH POCTY E€HEPreTHYHOI
Tononi cArae g0 3 M B pik, a maBnoBHii — 4-5M B pik. Iopsin 3 mum B mporeci
BUPOIIYBaHHS C€HEPreTHYHI KYJIbTYPH MPOAYKYEThCS KHCEHb, MAIOTh aJalTHBHICTh JI0
IPYHTIB, BUCOKY CTiHKICTh O IIKIJHHKIB, 3amoOirarorb eposii IPYHTIB, HOIJIMHAIOTH
BYIJIEKHCIIMH ra3 Ta MOMIIIIYIOTh eKOJIOTYHUIT CTaH.

BcebiyHuii pO3BUTOK Ta CHPHUSHHS OpPraHaMH YCiX PiBHIB BJaJy BIPOBAIKEHHIO
€KOHOMIYHO BUTIIHOI TOCIIONAPCHKOl isIBHOCTI Y cepi BUPOLIYBaHHS SHEPreTHYHUX
KyJIbTYp K OloMacH B SIKOCTi aJIbTEPHaTHBHHX JDKEpEN IaJlMBa € Ha JaHUH MOMEHT
aKTyaJIbHUM Ta HEOOXiJHUM B yMOBaX TPHBAIOUMX BOEHHHUX Jill Ta SICKPABO OKPECICHOI
MpoOJIieMH  CHEPro3ajeXHOCTI YKpailHM BiJ IMIIOPTOBAHHMX JOPOTO BapTICHUX
€HEeProHoCiiB.
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CTABLII3AIIS TEILIOBOI MOTYKHOCTI ITEYEW, SIK CHOCIB
SHWKEHHS HIKIJJIUBUX BUKUIIB ITPU CITAJIFOBAHHI ITAJINBA

Haii6inpma HeOe3neka 3a0pyaHEHHS TOBITPS BiJ (QYHKIIOHYBaHHS TPOMHUCIOBOCTI
TIOB's13aHA 3 TIPOLIECaMy CTaTioBaHHs MannBa. OcobaMBO HEOE3NMEYHNMH KOMITOHEHTAMH
JIMMOBHX Ta3iB € OKCHAW a30Ty. TOMy 3MEHIIEHHs 3arajbHHX OOCATIB CIIOXHBaHHS
najrBa Ma€ MpiOpUTETHE 3HAYCHHSL.

B 1iyisx oOMeXeHb HETaTHBHHX AHTPOIOICHHHX Jiif Oe3MepepBHO 3POCTAI0YOrO
BHPOOHUIITBA, B CBITI PO3POOIISIOTECS 1 BBOISITHCS Pi3HI 3aXO0/IH MO OXOPOHH JTOBKIJIISL.

o crocyeTbest OKCHIIB a30Ty, €XMHUM 3aCO00M OOpPOTHOM 3 HUMHU B METATYpTiiHii
raiysi € npuaymeHHs npouecis yrsopenas NOy ipu ropisHi.

Ha rtenepimmniii yac BifoMi TpM OCHOBHI TI'DYNH METOAIB 3HIKEHHS KUIBKOCTI
OKCHJIiB @30Ty B Ipoiieci ropinas [1]:

1. 3HWKEeHHS MaKCUMAaJBHOI TEMIIEpaTypu B OcepesiKy Gakeiy;

2. 3HIKEHHS KOHLCHTPAIll OKHCHIOBAYA;

3. creniagbHi METOZM CIIAJIFOBAHHSL.

Takum uymHOM, Ha Buxiu NO, MOXHAa BIUIMBATH 32 PAaxyHOK MOZAEpHi3amii
KOHCTPYKII{ MajJbHUKIB, CHOCOOIB IMOAayi NajuBa, OpraHi3amii MpOIECiB TOpiHHA
(koeimieHT BUTpaTH MOBITps, TeMIeparypa MigIrpiBy KOMIIOHEHTIB TOpIiHHS,
30araueHHs MOBITPS KHUCHEM), BTPYYaHHSM B IPOIECH TEIUIOBiAAAui BiJ MPOMYKTiB
ropinHs. Ase HalyacTilie nepeBara BIJJA€TbCS TEXHIYHMM NpHHOMaM, B SKHX
arapaTHOMY KOHTPOJIIO ITi/IAI0ThCS HApaMEeTPH, IO BIUIMBAIOTh. 30KpeMa:

—  PeLMpPKYJIALIS JUMOBHX ras3iB;

— JIBOXCTaJiliHE CHAIIOBAHHS NaJIMBa;

— 1nofaya Boau abo mapy B 30HY FOPiHHSL.

Jdnsi nmededl MeTanypriiHMX MiANPUEMCTB YKpaiHH, OCHOBHUMH HAIPSIMKaMU
3HIDKSHHSI TUTOMOr'O CIIO)KMBAHHS IajKBa MPU TEIUIOBiH 00poOLi MaTepialiB BHU3HAHI:
ONTHMI3allisl 1 palioHai3allisl PEKUMIB HArpiBy; MiIBUIICHHS e()EKTHBHOCTI PoOOTH
MPUCTPOIB, IO YTUIII3YIOTh TEIUIOTY IPOAYKTiB 3TOPSHHS; 3HWKCHHS TEIUIOBUX BTpAT 3
po6ouoro npocropy [1].

Crneuudiynoro  mpoOIeMO0  PeKyNepaTHBHUX  HArpiBalbHUX — KONOJS3iB, 3
OMaJICHHSIM 3 LIEHTPY MOAY, € 3HMKEHHS TEIUIOBOI MOTY)KHOCTI Medi Ha MpoTssi ii
MiXKpeMOHTHOI kammaHii. [{e moB’s13aHO 3 MOPYIIEHHSIM FePMETHYHOCTI PeKylepaTopiB
JUTS M AITPIBY MOBITPSI, 110 BUKOPHCTOBYETHCS IS CIIAIIOBAHHS MATHBA.

B poGori [2] aHami3yroThCs MPUYHHK, IO NPHU3BOAATH 10 BUTOKIB MOBITPS B
KepaMiuHHUX PeKylnepaTtopax KOJOMA3iB 3 IEHTPAJbHUM OMATIOBAHHSAM i OCOOIMBOCTI
CHCTEM PETyITIOBaHHS TEMIIEpaTypd B OCEpEeNKy 1 CIiBBiAHOIICHHsS "Ta3-moBiTps", Ta
MPOIOHYEThCS  CMOCIO, IO O3BOJsIE 30epiraTé MiHIMAIbHUMH BTpPAaTd IOBITPS B
pekymepaTopax i, BiANOBIIHO, MaKCHMalbHY TEIUIOBY IMOTYXHICTh BIIPOJOBXK BCi€i
KaMIaHil.
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Sk CBIiUNTH TPAKTHYHHUNA JOCBi, MiATPUMKA MOCTIHHOI MaKCHMAalbHOI BHTPATH
TIOBITPSI Yepe3 PeKyrepaTopy KOJIOAA3s 3 IEHTPAILHAM ONAJIIOBAHHAM 3a0e3Ieuye:

- 3aXHCT PEKYIepaTopiB BiJ] IEperpiBy i po3repMeTH3allii;

- YCYHEHHs KOJMBAHb PI3HMII THCKY MDXK IIOBITPSHHAM 1 JMMOBHM TpakTaMH i ix
YIIUTBHIOYOT JIiT;

- MiHIMI3aIli0 aMIUTITYAW KOJHMBaHb TEMIIEPATypHU CTIHOK PEKYIEPaTOpiB i, OTXKE,
MiHIMI3aIliF0 PO3repMeTH3allil CTUKIB 1X €JIEMEHTIB 332 PaXyHOK TEIUIOBHX PO3IIUPEHb.

B maHoMy BHManKy eKOJOrO-eKOHOMIYHHI eQeKT 0CATAaeThcs 3a pPaxyHOK
cTabini3anii TOANHHOI MPOTYKTHBHOCTI ITedi B 00JiacTi 3Ha4eHb, Ha SIKI MPOEKTYBaBCS
HarpiBaIbHUM KOJNOI3b, OCKUIBKM BIAXWJIECHHS BIJl ONTHMYMY IPHUBOAUTH JIO
30UTBIICHHS TUTOMOI BUTPaTH YMOBHOT'O TTaJIHBA.

3 rteopii meueit Bimomo [3], 10 MpM 3HMKEHHI 3aralibHOI TEILIOBOI IOTY)XHOCTI,
BifOyBaeThcsl 3OUTBIICHHS BUTpPAaTH TEIUIOTHM Ha HarpiB Metamy. Lledl dakr
00YMOBITIOETBCS. THM, IO NPH 3MEHIIEHHI MPOAYKTHBHOCTI y KaMepHHX Meded He
3MEHIIYIOTECS TEIUIOBI BTPAaTH POOOYOro MpOCTOpy 1 TemIeparypa AUMOBHX Ta3iB, IO
Hnyrs. ToMy NIpHM KOpHCHIH TEIUIOBill NMOTYXKHOCTI, IO 3MEHIIYETHCS, BiOyBa€eThCS
3HIDKEHHS KoedilieHTa KopucHOi Aii meui.

Hdns ymoB icHytouoro B M. JIHIIpO MeTaxyprilHOro 3aBOXy, BHKOHAIN
PO3paxyHKOBE JOCITIPKEHHS pOOOTH pEKYNepaTUBHUX HAarpiBaJbHUX KOJIOAA3IB
npokatHoro uexy Nel 3 pi3HOI IOYaTKOBOIO MaKCHMAJIbHOIO TOTY)KHICTIO. A came -
po3paxyBaJii TUTOMY BUTPATy NaJIMBa Ha HArPiB 3JMTKIB JUI PI3HUX YMOB POOOTH.

BuxoHaHi pO3paXyHKM TIIOKa3aji, IO BEJIMYMHA II0YaTKOBOI MaKCHMAJIbHOI
TEIUIOBOI MOTY)KHOCTI OCepeKy Mae BUPIIIAIbHUN BIUIMB HAa BECh Xifl MPOLECY HArpiBy
3JIMTKIB, @ 3HAYUTh 1 HA IOKA3HUKH TEIUIOBOI POOOTH KOMOI3S.

BcranoBneHo, 1m0 npu poOOTi 3 MOYATKOBOIO TEIIOBOIO IOTYXHICTIO MEHIION 32
10,0 MBr, BinOyBaeTbcsi CTpiMKe MaaiHHA TOAWHHOI TMPOXYKTUBHOCTI Iedi, IO
MIPU3BOMTD JI0 3POCTaHHS MUTOMOI BUTPATH NAJINBA HA HATPiB.

B pesynprati crabimizamii TeIUIoBOi HOTY)XHOCTI HArpiBaJIbHOTO KOJOIA3S 1
crabinizanii TeMIiepaTypy MmiAirpiBy moBiTps 1Mo MeToxy [2], muToMa BUTpaTa yMOBHOTO
MaJUBa 3HIKYEThCS 3 66,48 1o 51,47 Kr/T, a BaJOBHI BUKU OKCUAIB a30Ty 3HWKYETHCS
Ha 841 xr/pik.
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URBAN METABOLISM

Introduction. The concept of urban metabolism is a versatile one to study. The
concept first emerged in the nineteenth century, when cities became a driver of
economic development and human well-being. However, since then, many research
papers on this topic have been generated. Therefore, it is necessary to focus on the
collection of data into a single concept of urban metabolism in order to provide a
detailed and accessible description of this phenomenon. This is a complex system that
can be viewed from different angles, including chemical transformation processes, or
from the perspective of the internal dynamics of resource exchange between city
components and sectors, as well as competition between cities for limited resources.

Methods and models. Urban metabolism will be characterized by constant
circulation, in which energy will move from one state to another. Energy can take on
different forms depending on how it is used. For example, we can recall the laws of
thermodynamics, which clearly express the essence of the process. The main role in
urban metabolism will be played by the society and the way it is structured. The
orderliness of the system will form the result in direct dependence on the urban
metabolism. It is worth mentioning the phenomena of free energy, where the appropriate
use of free energy will form a developed holistic system and the foundation for a
favorable life of society. All the components of this system will form a closed system,
where the result is the formation of free (useful) energy, after which we will use it in
specific processes.

Results. The metabolic system is a typical example of a non-equilibrium system that
can affect the environment, so certain environmental protection measures are taken. The
main approaches to studying the concept of urban metabolism will be based on
legislation and management. The EU's Seventh Environment Action Program was
adopted in 2013 and was the first to establish a long-term vision of environmental policy
until 2050. The EU's Eighth Program (2022-2030) aims to achieve zero pollution,
protect, preserve and restore biodiversity, and further reduce pressure on the
environment.

The metabolic system produces not only free energy, but also waste, which is a
problem all over the world. Therefore, the efficiency of the metabolic system is assessed
in different ways. There are 17 Sustainable Development Goals that directly relate to the
metabolic efficiency of cities. To understand the level of efficiency of their functioning,
a top list of these cities has been compiled. For example, for Western European or
Northern European cities, this indicator is high, while in Stockholm and Oslo it is very
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high. By paying attention to the metabolic efficiency of cities, we can identify the
conditions in which the city's population lives, such as poor health care, lack of proper
education, etc. This is a consequence of poor metabolism in general.

In most cities of Ukraine, the process of metabolism takes place in a combined form.
The cities of Ukraine combine the sectors of the Soviet environment and the new
European environment, which is why it is difficult to determine the efficiency of the
metabolic process and measure quantitative indicators. The main task is to overcome
certain barriers that prevent efficient metabolic processes in cities. This will positively
affect the sustainable development of the city and become a driving force at the stage of
social and economic development of Ukraine.

Conclusion. Availability of models of urban metabolism and evaluation of the
efficiency of urban metabolism will provide development in spatial relation. It is the
improvement of the productivity of the use of resources, the presence of innovation that
will help to overcome the problems present all over the world.

Application of management transformations that will enable more efficient use of
free energy, which is so important for urban metabolism. Creation of a more closed
system of urban metabolism with a reduction of emissions into the environment.

Ukrainian cities will be characterized by the creation or implementation of circular
urban development, which will be confirmed by separate documents. Currently, there
are no approved documents for Ukrainian cities, compared to European cities. Only
certain signs of sustainable development in Ukrainian cities can be traced, based on the
initiative of the public.
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THREATS TO ECOSYSTEMS FROM FAST FASHION

Fast fashion is a method of design, production and marketing that focuses on the
rapid production of large quantities of clothing. Fast fashion clothing is produced by
copying trends and using low-quality materials such as synthetic fabrics. Clothing is
produced in a hurry, thus brands sell products of very low quality. There is not enough
time for quality control, so in the end the consumer gets the style at a lower price.
Today, more consumers want to wear clothes that make them feel good after they buy
them. These cheap and trendy items have caused overconsumption across the industry.

The result of fast fashion is a huge amount of clothes at landfills that can still be
used, but are already out of fashion. Every year, the fast fashion industry produces 92
million tons of waste. Many clothes nowadays are made from synthetic materials which
do not biodegrade. This creates additional problems, especially considering that 85% of
textile waste ends up in landfills. This leads to environmental contamination with
microplastics and other toxic compounds that are part of the clothing and its dyes.
Microfibers or microplastics are plastic fibers that come off clothes during the washing
process. Microplastics are already polluting all the water bodies on our planet. Due to
their small size, removing them is very difficult and problematic.

The textile industry is currently responsible for around 10% of greenhouse gas
emissions. Cotton alone uses between 10,000 and 20,000 liters of water per kilogram of
clothing produced. This results in high global annual water consumption. All the
materials used in the production of clothing require land either to grow the respective
crops or to breed the respective animals. The fashion industry thus contributes
significantly to global deforestation.

In addition, brand manufacturers earn millions of dollars by selling cheap products,
and garment factory workers undoubtedly receive well below the minimum wage. Their
health is constantly under threat from exposure to chemicals. Not to mention the long
working hours, unfair pay, lack of resources and even physical abuse. The people who
make our clothes are pushed to the limit because they have no choice.

The phenomenon of greenwashing is also often associated with fast fashion. It
developed because of fast fashion. Greenwashing is the creation of a false impression or
misleading information that a company's products are environmentally friendly. This is
done by using environmental images and misleading labelling. It is an attempt to
capitalize on the growing demand for environmentally friendly products, whether they
are more natural, healthier, chemical-free, recyclable or less wasteful of natural
resources.

With the rise of social media and online shopping, there is a growing demand for
catwalk-inspired clothing. Most consumers avoid wearing clothes only a few times
because they want to show different outfits on social media. Today, when shopping,
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people expect clothes to cost less than $20, instead of appreciating the labor behind the
creation of fashion. As such, new consumer expectations are forcing more and more
brands to move towards a fast fashion model.

By September 2021, Ukraine was a fast-growing market for fast fashion retailers and
the sector is still growing rapidly in the country. Many global fast fashion brands have
opened stores in major cities such as Kyiv, Odesa and Lviv, while online shopping is
becoming increasingly popular. However, the state of fast fashion in Ukraine in 2023
may be influenced by a number of factors, including economic, political and social
trends. The most important of all is war. The war in Ukraine has forced the diversion of
trade and caused an energy crisis, while aging port systems around the world are causing
transport bottlenecks. Global inflation has driven up input costs: cotton and cashmere
prices have raised by 45% and 30% respectively compared to the previous year.

The Ukrainian fast fashion industry has also been criticized for its environmental
impact and labor practices. In response to these concerns, some Ukrainian consumers
have begun to seek more sustainable and ethical fashion options, such as second-hand
clothing or clothing made locally from environmentally friendly materials. In addition,
there is growing interest in Ukrainian fashion brands that focus on traditional
craftsmanship and high-quality materials.

Fast fashion is an urgent environmental problem of our time. Mass markets are not
only enriching themselves at our expense, but are also killing our planet at the same
time. CO2 emissions, water pollution with microplastics, heavy metals and chemicals,
extensive land use, huge consumption of water resources, tones of textile waste and
cruel working conditions are all caused by fast fashion. A good solution would be, that
we stop buying these clothes. In other words, stopping buying more clothes than we
necessarily need, since the capitalist world order makes us buy more then we need. We
should try not to make impulsive purchases and learn how our clothes are made, where
and what they are made of and so on. Being a conscious consumer is a precondition of
living in a safe and sustainable environment.
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DETERMINATION OF WATER QUALITY FOR SURFACE WATER BODIES
BASED ON THE HYDROCHEMICAL INDEX OF WATER POLLUTION

Water pollution depends on various factors. This can be assessed using several
indicators and indices. To calculate the complex index of water pollution, physical,
chemical and biological parameters are used, such as pH, temperature, turbidity,
biochemical oxygen demand, chemical oxygen demand, dissolved oxygen, nitrates and
nitrites, phosphates and others. Determination of the complex index of water pollution is
necessary for monitoring and management of water resources, determination of sources
of pollution. For planning water protection activities, developing water protection
measures, carrying out ecological and ecological-economic zoning, ecological mapping,
it is expedient to use a combined ecological assessment of surface water quality, which
is the arithmetic mean of the salinity index, tropho-saprobiological (ecological-sanitary)
indices and the index of specific indicators of toxic action. To assess the quality of water
bodies in the world, in particular, in Ukraine, the pollution index of surface water bodies
(hydrochemical water pollution index) is used [1]. The calculation of the water pollution
index is carried out on the basis of the value of the maximum permissible concentration.
The essence of the methodology is to calculate the water pollution index based on
hydrochemical parameters and assign it to the appropriate class and category of water
quality according to the degree of purity (pollution). For the rivers that are part of the
Dnipro basin, namely Psel, Vorskla, Desna, Seim, Sula, Samara, water pollution indices
were calculated for seven indicators (BOD, dissolved oxygen, concentration of
ammonium ions, nitrates and nitrites, sulfates and phosphates). The simplicity of the
calculation of this method allows you to quickly and effectively assess the level of
pollution of water bodies and monitor changes in water quality over time and identify
dangerous trends in pollution.

Table 1
Pollution indices of surface water bodies and water quality classes for 2019
The name of The value of Water
the surface water the water pollution quality class Water quality
body index
Vorskla 1,25 I Moderately
polluted
Desna 1.095 I Moderately
polluted
Moderately
Psel 1.171 I polluted
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Samara 1.472 1 Moderately
polluted

Seim 1.175 i Moderately
polluted

The investigated surface water bodies belong to the third class, which are under
significant anthropogenic influence, the level of which is close to the limit of
sustainability of ecosystems.

To assess the quality of water in various bodies of water, such as rivers, lakes, and
ponds, the entropy index of water quality is used. Its application makes it possible to
compare different reservoirs with each other and assess the ecological stability of
aquatic ecosystems. The value of the entropy index of water quality shows what and to
what extent prevails in the system. For example, if the value obtained during the
calculations is less than one, then order prevails in the structure of the system, otherwise,
and when it is the opposite, that is, greater than one, chaos prevails. At a value equal to
one, chaos and order balance each other and the structural organization of the system is
balanced [2]. A water quality index has been proposed by the Canadian Council of
Ministers of the Environment (CMC) to assess surface waters for further protection of
aquatic organisms. Different parameters with different measurement units can be used to
calculate this index.
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ENVIRONMENTAL-ECONOMIC-LEGAL TOOLKIT OF ORGANIC WASTE
MANAGEMENT ON THE EXAMPLE OF FALLEN LEAVES

Burning leaves is a common practice in many countries, especially during the
autumn period. However, this practice has consequences for human health and the
environment, especially during martial law.

Burning leaves has a negative impact on human health due to the release of harmful
substances into the air, such as carbon dioxide, sulfur dioxide, nitrogen oxides,
benzopyrene and other toxic substances. These substances can cause various diseases,
including respiratory diseases, asthma, bronchitis and other diseases. Burning leaves and
dry grass is a multifaceted problem that poses an extreme threat to the environment.
Unfortunately, not enough attention is paid to this problem in Ukraine. Each ton of crop
residues burned emits approximately 9 kg of microparticle smoke, which contains dust,
nitrogen oxides, carbon monoxide, heavy metals and carcinogens.

In addition, during the rotting of leaves without access to oxygen, benzopyrene is
released, which can cause cancer, and the smoke contains dioxins - one of the most
poisonous substances for humans. Plants on plots are often treated with pesticides,
which can also be released into the air when burned. A lot of garbage also burns together
with leaves, which significantly worsens the air condition. In addition to the danger to
human health, burning leaves and dry grass leads to the following consequences:

1. Combustion of overwintering beneficial insects, such as ladybugs, which could be
useful in the development of aphids in the spring, which are in the egg stage on branches
of dry leaves.

2. Destruction of soil cover, as plant residues are directly burned, which leads to the
death of soil-forming microorganisms, as well as to death from heavy metals formed
during combustion.

3. Creation of ash instead of returning substances necessary for plant development to
the soil. Ash is not an effective fertilizer and thus the burning of leaves each year leads
to more and more impoverishment of the soil.

4. Destruction of seeds and roots of herbaceous plants on natural areas and lawns, as
well as damage to the lower parts of trees and bushes and the upper parts of their roots.

5. Destruction of natural leaf litter, which can lead to an increase in soil freezing by
2-4 times.

6. The risk of fire spreading to natural areas when burning grass on homesteads or
stubble on farm fields, which can lead to violations of legislation and the destruction of
wild plants and animals. Most steppe fires start with stubble burning in fields.

7. Risk of forest fires and burning of residential buildings.

The first bans on leaf burning were introduced in Sweden in the 1950s. At that time
in Sweden, the burning of leaves and rubbish was a widespread practice, which
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significantly polluted the air and led to the spread of smoke and environmental
pollution. In order to reduce the harmful effects of leaf burning, a ban on this practice
was introduced in Sweden. Later, bans on burning leaves began to be introduced in other
countries of the world, in particular in Germany, France, Great Britain.

In Ukraine, it is also forbidden to burn leaves, especially the legal responsibility
increased during martial law. According to Article 50 of the Constitution of Ukraine,
which guarantees everyone an environment safe for life and health, everyone has the
legal right to fight against the unauthorized burning of dry grass and plant residues.
According to Article 20 of the Law of Ukraine "On Protection of Atmospheric Air", it is
not allowed to burn industrial and household waste. In accordance with Article 245 of
the Criminal Code of Ukraine, destruction or damage to forest areas, green areas around
settlements, along railways, as well as stubble, dry wild grasses, vegetation or its
remains on agricultural land by fire or other generally dangerous means -

® are punished by a fine from five thousand four hundred to nine tons seeker tax-
free minimum incomes of citizens or restriction of freedom for the period from two to
five years, or imprisonment for the same term

The same actions, if they caused the death of people, mass death of animals or other
grave consequences, -

o shall be punished by deprivation of liberty for a term of five to ten years.

e as of March 3, 2022, amendments were made to the Criminal Code of Ukraine,
which strengthen responsibility for crimes against the foundations of national security
under martial law. Thus, in Article 113 "Sabotage" to the list of crimes committed with
the aim of weakening the state or other actions aimed at destroying people or causing
harm to their health, from now on, intentional arson, including dry vegetation, is added.
From now on, such actions are considered a crime punishable by imprisonment for a
term of 10 to 15 years or life imprisonment with confiscation of property.

We all have our responsibility to preserve natural resources and the environment.
Instead of burning leaves, we can use their recycling to create compost and other natural
fertilizers. It is also important to pay attention to the efficient use of energy, switching to
the use of alternative energy sources and reducing the emission of pollutants into the
atmosphere.

In conclusion, | would like to emphasize that burning leaves is not just an unpleasant
smell or smoke. This is a serious environmental problem that endangers our health and
the environment. But our possibilities are not limited to banning the burning of leaves.
We can adopt responsible behavior by using leaves to create compost and natural
fertilizers. We can also switch to alternative energy sources and use energy efficiently to
reduce emissions of harmful substances into the air.
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THE RELATIONSHIP BETWEEN THE NORMALIZED DIFFERENCE
VEGETATION INDEX AND THE LAND’S SURFACE TEMPERATURE

Climate change has become large-scale today. This change has a negative impact
not only on the environment, but also on the world's population. Methods for
determining climate change, as well as its forecasting, are becoming important. One of
these methods is the relationship between the NDVI index and the determination of the
land's surface temperature, as well as the role of NDV1 in climate change.

It is known from information sources that Normalized difference vegetation index
(NDVI) is used to quantify vegetation greenness and is useful in understanding
vegetation density and assessing changes in plant health. [1]

Land Surface Temperature (LST) monitoring - determines how hot the "surface" of
the Earth will be to the touch in a certain location. According to satellite data, the
surface is what the satellite sees when it looks through the atmosphere at the ground, it
can be grass on a lawn, snow, roofs of buildings, ice or leaves in the crown of trees in a
forest. We can say that the temperature of the land surface does not coincide with the air
temperature, which is included in the daily weather report. [2]

A large amount of vegetation affects the temperature conditions of the earth's
surface through the process of evapotranspiration. Under these conditions, the study of
the relationship between NDVI and LST becomes informative and meaningful. A large
amount of vegetation reduces the temperature of the land's surface through the transfer
of latent heat from the surface to the atmosphere through evaporation. The NDVI index
can be used to investigate this relationship. According to this, it can be understood that
this natural cooling mechanism of vegetation can be used to improve the urban thermal
environment. Areas with high NDVI tend to have lower land surface temperatures, but
this correlation may be influenced by surface evaporation or soil moisture conditions.
(3]

The variability of the NDVI index is directly related to climate change, especially to
changes in precipitation. Remote sensing data contribute to the analysis of this
relationship. Also, the accuracy of the change in the NDVI index depends on
technological progress in remote sensing data. The response of NDVI to precipitation
depends on the type of vegetation. Generally, from shrublands to prairies, grasslands are
highly responsive to changes in precipitation. Forest vegetation reacts poorly to changes
in precipitation. The NDVI index usually reacts more strongly at higher temperatures.
The researchers used Ordinary Least Squares (OLS) and Geographic Weighting (GW)
regression to analyze the relationship between NDVI and climate change at global and
local scales. [4]

In the future works, it is planned to carry out Remote Geoecological Monitoring for
the Kirovohrad oblast (Ukraine), as well as the calculation of the NDVI index for the
Smoline mine in the Kirovohrad oblast. The content of these theses is the preamble for
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the future Master's thesis. Because Remote geoecological monitoring is an important
component for ensuring the ecological safety of the territory, as well as monitoring the
state of the environment around the enterprise of the Smoline mine of the Kirovohrad
oblast is one of the key factors in ensuring the ecological safety of the enterprise.
Remote geoecological monitoring is closely related to climate change, which is the key
to changes to reduce negative processes in the future.

Conclusions: Climate change today has become large-scale. A large amount of
vegetation affects the temperature conditions of the earth's surface through the process
of evapotranspiration. Under these conditions, the study of the relationship between
NDVIand LST becomes informative and meaningful. The variability of the NDVI index
is directly related to climate change, especially to changes in precipitation. Remote
sensing data contribute to the analysis of this relationship. Remote geoecological
monitoring is closely related to climate change, which is the key to changes to reduce
negative processes in the future.
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BALANCED ECONOMIC DEVELOPMENT OF UKRAINE THROUGH
ENVIRONMENTAL PROTECTION

The natural environment is the main component for human survival, so it can be
said that improving the state of the environment is an important point for a comfortable
life and development. But for decades, the economy has developed at a rapid pace, not
taking into account the need for natural resources reproduction or rational use without
significant losses. Ukraine must pay attention to environmental problems; otherwise, we
will face an economic collapse, since these two areas are closely related.

The advancement of economic development through environmental protection
requires a clear understanding of exactly how these two areas are connected; nature
protection can work via development and economic development via protection. Now
our country is at the stage of realizing the principles of freedom, development and
equality. Development is the solution to all problems, because it is impossible to solve
environmental problems by stopping development.

It is necessary to constantly look for new ways of environment protection that meets
the national conditions of Ukraine, improvement of the structure of industry, pushing the
transformation of economic development towards sustainable practices, and implement
scientific developments capable of stabilizing the balance between environment and
economy. In this way, spending on environmental protection will automatically improve
the regime of continuous growth, as well as promote innovative progress and green
economic development.

It is necessary to understand that environmental protection is the main issue of the
further construction of safe and stable country. A clean environment means high and
sustainable productivity, and will also promote investments and business, as it does in
many countries of the world in all modern industries. Without environmental protection,
the economy will fall to the limit of growth, but thanks to the progressive development
of environmental protection, the economy will have unlimited growth.

However, the situation in Ukraine today is difficult. As a result of the hostilities,
about 23,300 hectares of forests were burned, some of them were lost, which upsets the
climatic balance of the regions. The result can be significant erosion processes, which
will certainly affect agriculture. And since the basis of the Ukrainian economy is multi-
branch industry and agriculture, this will affect the development of the economy, due to
the fact that the environmental security of the regions is violated. This is a problem not
only of our country, but of the whole world, because it is directly related to the Eighth
Action Program of the European Union for the environment until 2030 (in particular, the
clause on reducing vulnerability to climate change).

Since Ukraine is gradually approaching EU legislation and policy on balancing and
improving economic development through environmental protection, we need to
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develop the green economy gradually and qualitatively, following the similar trends in
Europe. The mechanism of state support and stimulation of environmental
entrepreneurship, sectors of the "green economy" consists of a number of legal acts of
Ukraine: the Law of Ukraine "On Alternative Energy Sources”; Law of Ukraine "On
Alternative Fuels".

Based on legislative acts, it is possible to highlight points that will help achieve the
development of the green economy: improvement of the system of processing and
recovery of resources and further stimulation of their use; planning, construction and
transformation of various industrial facilities into more environmental ones. It is also
important to stimulate the consumption of ecologically clean products, to promote the
formation of an ecological lifestyle of the population. We must remember to start from
the very basic level - to influence people and push for the right changes. In the future,
such movements will contribute to further balanced development of the economy, taking
into account environmental needs.

Conclusion. Ukraine has a high potential for improving the economy by protecting
the environment. This issue will be especially acute in the post-war years. The standard
of living of the population depends on economic development, and the living conditions
of people depend on environmental conditions. With the development of the economy,
the level of demand among people will constantly increase. Optimizing economic
development through environmental protection not only ensures sustainable economic
growth, but also satisfies people's urgent desire to live in a healthy environment.
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JEOOCDPATYBAHHA BOAU P. THIITPO 3 BUKOPUCTAHHSIM
EKOJIOI'TYHO YU CTOI'O KOMIIO3UTHOI'O MIKPO®LJIBTPA

AHTpomorente 3a0pymaHeHHs (ocdaramu Ta HiTpaTaMH NMPUPOIHUX BOX Hapasi €
OCHOBHUM YHMHHUKOM e(Tpodikarrii, BHACTIIOK YOr0o HaJAMipHE HAIXOKEHHS IUX JTBOX
HYTPIEHTIB y JOBKIJUIS BBaXKAETHCS ONHIEIO 3 HAHATANBHIIINX SKOJOTIYHUX IpolIeMm,
i3 SIKHMH CTHKAETHCS JIFOJICTBO.

VY 3anponoHoBaHiii po0OOTi HaBEJEHO Pe3yabTaTH MIKPOQLIBTPALiHOrO OUUIIEHHS
Bix docdatiB Bogu p. HINpo i3 3acTOCYBaHHAM KOMIO3MTHOro Mikpodinrsrpa (MD),
OJIEPKaHOr0 IS OYMIIICHHS BOIH MUTHOrO mpu3HaueHHs. s posainosoro mapy M®
BUKOPHCTAHO 3IIMTHH  OypIUTHHOBOIO  KHCIOTOK  (xapuoBa nobaBka E363)
MOJNIBIHUIOBMH crupT (xapuoBa poGaBka E1203), mis apmyrouoi migkmagkua —
€KOJIOTi9HO yncTe 1mosoTHO 31 100%-HOro HaTypaJIbHOTO JILOHY.

Sk nemoHcTpye puc. 1, Ha mowatky ¢inpTpyBanHs Oymo 3atpumano 12,7 %
NMpUCYTHUX Yy Boai ¢ocdari, mnpore Hajami 3aTpuMyBaibHa 37aTHiCTE MO
MoKpaityBanach i 4epe3 1,5ron Bona nocsaria 36,6 %, BCTaHOBHBLIMCH HA LIbOMY
3Ha4YeHHi, YoMy cHpusuio 3a0pynaHeHHs M@  3aBHCIMMH  pEUOBMHAMHM, LIO
00YMOBITIOIOTh KaJlaMyTHiCTb, — iX 3MmicT y ¢inbrpari 3Hm3uBcs mo 0,33 HOM
nopiBHsHO 3 BuxiguuM (2,4 HOM). 3aBnsaku ¢oyniHry miroma nponykTuBHicTe M®
(Jw) 3mMenmmack Bix 0,2017 10 0,0389 M*/(M>roxn) (to6To Ha 80,7 %).

OcTaHHIM 4acoM IOYayiy 3'SBIATHCH POOOTH, B SKMX IPOIOHYETHCS NMOKPHBATH
MOBEPXHIO MeMOpaH Uil KOHTPOJO (POYIMHIY YacTHHKAMU OKCHIY a00 TiIpPOKCUAY
3aJ1i3a, BIUIUB SIKUX 3HAYHOIO MipOO 3MEHIIIyE OCTaHHIH.

3 MeToro 3HMKeHHs 3a0pynHeHHss M@ 1y1si MOKPUTTS HOro MOBEPXHI MPOLYKTaMHU
riponi3y NPOMHCIOBUX KOAryjsiHTIB 0 JHINPOBCBKOI BOOM Oylno J0AaHO B
nepepaxyHky Ha Meran 1o 1,18 mr/mv® Al,(SOy)s i FeCls, i nposeseso pinsrpyBanHs 3a
THX K€ YMOB, 10 1 B pa3i QpinbTpyBaHHs Oe3 100aBoK. Pe3ynprati nomano Ha puc. 2.

HobaBka Aly(SO,); Ha ~3% mo3Boimma 30UTBLINTH BHAAICHHS (ocdariB
MOPIBHSHO 3 MIiKPOQIIBTPALIi€l0 BUXiIHOT BOIH, ajie TPAKTUYHO HE 3MiHUIIA CUTYAIIIlO 3
Jw — OCTaHHS TaKOX, K 1 B IOIEPEAHbOMY BHIAJIKY, 3MeHUmIach Ha 87,7 %. Ilpu
nonasanHi FeCls Bmict docdariB y dinbrpari 3uu3uBcs Ha 43,7 %, 1 naginasa Jy Ha
mo4aTKy (ineTpyBaHHs He OYJA0 TaKUM 3HAYHHM, SIK y JBOX MOMEPEAHIX BHUMAIKaX,
muroMa rnpoxykrusHicte M® BeramoBmiack Ha 0,1712 MY/(MPTom) mpu BHXimHOMY
snadenHi 0,2075. Taka pi3auia B nepediry GinbTpyBaHHsS NP BBEICHHI 3a3HAYCHUX
n00aBOK OOYMOBIIEHa BJIACTHBOCTSMH IUIACTHBIIB YTBOPEHHX TiIPOKCOCHONYK — Y
3aji3a BOHM OiNbImi Ta BaXk4i, HIX y aJIOMIiHIO, i TOMYy BOHH BiJIHOCHO IIBHIKO
ekpaHyBanu nopu M@, He malo4M YacTHHKAaM 3aBUCIHMX PEYOBHH ix OnokysaTh. Lle
MiATBEPUKYIOTh PE3YIBTATH MPOMHUBKH Ta MEXaHIYHOI'O OYHMIIECHHS MIKpOQIIBETpPIB 1O
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3aKiH4Y€HH] €KCIIEPUMEHTIB — y BHITQJIKy THIPOBCHKOI Boau 6e3 nodaBok Jy MO Oyna B
3,8 pasiB MEHIIIO0 BiJ BUXiIHOI, B BUIAAKy Boau 3 n00aBkor0 Aly(SO4); — B 2,2 pasw,
Tomi SIK micis GinbrpyBanHs Boau 3 qobaskoro FeCly Jy BigHOBHIIACH Maiike MOBHICTIO
— 110 0,2023 M¥/(M*Tox) mpor 0,2075.
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Puc. 2. lepochaTyBanHs AHIIPOBCHKOI BOAU MiKPO(IIbTPALLi€io

B prcyrHocTi Al(SO4)s (1, 1) i FeCl; (2, 20):

KinbkicTb pocdatis y dinbrpati (1, 2), muroMa npoxykruBHicts M® (1, 2)
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OIIHKA EKOJIOTTYHOI E®OEKTUBHOCTI BUKOPAUCTAHHSI
3EMEJBHUX PECYPCIB ITOJITABCBKOI OBJIACTI

[TonraBceka obnacTh 3aitMae 6mm3bKko 5% Tepuropil YKpainu i € nigepoM B YKpaiHi
3a OararbMa INOKa3HHKaMH 1 HaNpsMKaMH PO3BUTKY arpolpOMHUCIOBOTO KOMILIEKCY.
Teputopis obnacTi Mae 3HauHMII MOTEHIAa] 3€MEIbHUX PECYPCiB Ul BHPOLIYyBaHHS
CLTBCBKOTOCIIOIAPCHKUX KYIBTYP. B cTpyKTypi 3eMensHOro ¢oHmy 0bmacTti - 77% 3emii
CUIIBCBKOTOCIIONAPCEKOro Ipu3HaueHHs. | xoua IlonTaBmmMHa Mae ONTHMANbHI
TIOKa3HUKN POJIIOYOCTI IPYHTY IJIsl PO3BUTKY 3emiiepobcrBa - 26,1 % no 3araimbHOI
IUTONII TepUTOpii MimmarThes mnporecaM Aerpananii. OCHOBHHMH (akTopamu, 0
MIPU3BOAATH JI0 LBOTO € HaJMipHA po3opaHicTe 3emenb (Omu3pko 64 % Tepuropii
0011acTi), BUHOC T'YMYCY 1 NMOXXHMBHHX DPEUOBHMH i3 IPYHTOBOIO IOKPHBY Ta XiMiuHe
3a0pyaHEeHHs. JigepoM 3a OaraTbMa IIOKa3HHKaMM 1 HaIpsSMKaMH EKOHOMiYHOTO
PO3BUTKY.

Jins miaTpuMaHHA eKOJIOTIYHOro moTeHuiany rpyHTiB IlonraBumHH, 0COOIHMBO
0araTux YOpHO3eMiB, HEOOXigHO 3a0e3nedyyBaTH ONTHMajbHI YMOBU HE TINBKU IS
POCTY 1 PO3BUTKY CLIBCBKOTOCIIOAAPCHKUX POCIHUH, a TAKOXK IiATPUMYBATH CKOJIOTiUHY
piBHOBary B arponaHmmadTax i NPUPOAHOMY CEepeIOBHII. PO3BHTOK OpraHi4HOro
3eMJIepOOCTBa B PETioHI MOke OYTH OIHUM i3 HalpsMiB, ¢ BU3HAUCHI Ta peali3yloThCs
PsI eKONOTiUHMX 1HOBAIiH Ta mepepar y arpocdepi B IiJIOMY Ta 30epexeHHI OTeHIiaTy
3eMenbHUX pecypeiB. Lle, 30kpema: MominieHHs cTaHy IPyHTY Ta Horo pomodocti 6e3
3aCTOCYBaHHS XiMIYHO CHHTE30BaHUX J0OpHB; O0poThOa 3 Oyp’sSHAMH Ta LIKiJHUKAMU
0e3 3acTOCyBaHHS  TOKCHMYHUX  IIECTHLMIIB, BIIHOBJIEHHS (YHKIIOHAJIBHOTO
OiOpI3HOMAHITTS, IO CHPHSE TMOAANBIIOMY 3MIIHEHHIO eKoJoriynoro Oanmancy. B
[ontaBcbkOMY perioHi BIIPOBaPKYETHCS OpraHiuHe 3eMJIepoOCTBO B CHELIaIbHUX
CHpOBHHHKX 30HaX. CaMe cucremMa opraHiqHOro 3emiiepoOcTBa 3abe3mnedye 30epekeHHs
POAOYOCTI TPYHTIB, ePEKTHUBHICTD Ta €KOJOTiYHYy OE3MNEeYHICTh 3eMIICKOPUCTYBAHHS, a
LIe € OCHOBHHMM PECYpPCOM CLIbCHKHX TEPUTOPIi, 110 3abe3euye iX pO3BUTOK B3araii i €
rapaHTi€l0 CTAaJOro PO3BUTKY PEriOHy Ta JepXaBH, 1€ OCOOIMBE 3HAYCHHS MaloTh
CHCTeMa eKOJIOTiYHOr0 MOHITOPUHTY Ta OLIHKA e()EeKTUBHOCTI 3eMJICKOPHUCTYBaHHSI.

Cnucox BUKOPHUCTAHOI JliTepaTypu
1.B. L. Imenko, H. O. Cmorsip, O. P. XannaHoBa. 3emii opraHiyHoro 3emiepo0cTBa

B CTPYKTYpi perioHansHoi ekomepexi [TontaBumau.

Hayxosuii kepisnux — A.O. IladyH, k.6.1., doy.
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JUHAMIKA 3MIH Y CKJIAJI TA AKOCTI IIOBITPSI MICTA KUEBA
2020 - 2022

[Nounnatoun 3 xinmsg 2019 poxy B wmicti KueBi 3amparmoBany TaTdWky sIKOCTI
TIOBITps, M0 OynM BCTaHOBJIEHI 3a KomTH [ pomancekoro Oromxery. Beporo Oymo
BcTaHOBIIeHO 10 marumkiB. BiqmoBiqHO 10 METH MPOEKTY JaTYHUKH SIKOCTI MOBITPs OyIT0
BCTAaHOBJIEHO Oe3rocepeHb0 Ha moaBip’ X 10 MIKITBHUX HaBYAIGHHUX 3aKJIaliB, TAKHM
YHHOM SIKICTb TIOBITPSl KOHTPOJIOETHCS B 30HI TPUBAJIOTrO IepeOyBaHHS KPHUTHYHOL
TPyIH HaceJeHHs — JiTeil. 3 KapTol po3TallyBaHHS MOXXHA O3HAHOMHUTHCS 3a
nocunandsm ( https://airly.org/map/en/ ).

JlaTuuky SKOCTI TOBITPS MOJBCBKOrO BUPOOHMKaA Airly, BUMIpPIOIOTb KIiMaTHYHI
napameTpH (THCK, TeMIlepaTypa, BiJIHOCHA BOJIOTICTh MOBITPs) Ta 3a0pyaHEHHS (IIHJI
PM1, PM2.5, PM10), a Takox 1Ba 3 BCTAaHOBJIEHHX Yy KHeBiI TaT4MKy MalOTh MOIYJb
BUMipIOBaHHA Ta3oBux ckimanoBux Os; Ta NO,. OmHielo 3 ocoOnuBocTell pobOTH
CHCTEMHU BHILEBKA3aHUX JATYUKIB € CTBOPEHHS NMPOTHO3iB 3MiHM SKOCTI MOBITPS Ha
nepiof, o He nepeBuiye 1 100y.

VYcepeaHeni 3a MiCSLsIMU JIaHi

P BUMIpIOBaHb  SKOCTI  MOBITPs

Skic BHILE3raJaHO] CHCTEMH AATYHKIB
™ Tpe/CTaBlIeHo Ha puc. .

HOBI 4 Ha rpadiky 4iTko BUIiISETBCSA

Tp4 nepiox nouarky nanzaemii Covid-

(CIA = 19, a came 3 mouatky kBiTHs 2020

RUR Y POKY BBEJIEHi B JIif0 OOMEKEHHS i

O e e e W S % I09aTH peasti3oByBaTUCS 3axonu i3

Puc.1. Ycepenneni 3a MicALsMu 1aHi BAMipIOBaHb 3an00iraHHs NOLIMPEHHS  BipYCy:

SKOCTL HOBiTpﬂ B M. Kneni KapaHTUH, KOHTPOJIb PHU3HUKY Ha

pobouomy Micli, BiATepMiHyBaHHS
a00 CKacyBaHHsI MO, 3aKPUTTS AESKUX 00'eKTiB. SIK HACIIIOK 3MEHIIMIACS KIIBKICTh
TPaHCIOPTHHX 3aco0iB, 110 nepecyBaiucs mo micty Kuesy.

2021 pik Tex XapaKTepu3yBaBcs KapaHTHHHUMU OOMEXKEHHSIMH, aje y Oiibll
nocnabneHoMy BUrisii. OTike, KUTbKICTh TPAHCIIOPTY Ha BYJIMILIX 3POCTAE 1 OHOYACHO
3pOCTa€ 1HACKC SKOCTI TOBITPs (YUM OUIBIIME, THM OLIBII 3a0pyIHEHE MOBITPSI).

Ha noyarky nmoBHOMaciTabHOro BTopraesns y 2022 poiii, sSKiCTh MOBITps Oyina Ha
3aJI0BIIPHOMY pIiBHI, aje B)Xe y YepBHI [IOCATIa MAKCHMAalbHOrO 3HA4YeHHS. Y
3arajgbHOMY, OLBII TEIUT Ta CyXi MICsIi XapaKTepH3yIOThCs OLTBIINM 3a0pyaHSHHIM
MOBITPSI, 4, OTIKE, BUIIMMH 3HAYCHHSIMH 1HICKCY SIKOCTI TOBITpSL.
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VJIK 502.171(477.51):355.422(043.2)
. O. Beaunuko, cryneHTka
Hayionanvnuu asiayitinuii ynisepcumem, Kuig

EKOCHUCTEMHI TIIOCJIYIH BOJHHUX PECYPCIB YEPHITIBCHKOI
OBJIACTI

lNnporpadiuna mepexa YepHiriBcbkoi oOnacTi HalexkuTh 10 OaceifHIB BEIMKHX
piuok Jlecha Ta Jlminpo. Boamui pecypcn o6macti QopMmyroTeCs 3a paxyHOK
aTMoc(epHHUX omaniB (MIiCHEBHH pIYKOBHH CTIK, TPYHTOBa BOJIOTa, INJ3eMHI BOIH) i
30BHIIIHBOTO TIPUTOKY 13 CYMDKHHX TEpHTOpiH (TpaH3WTHI BOIM) Ta (OPMYIOTH
CKJIAJIOBI TiPOJIOTIYHOI MeEpeXi, a Iie, 30KpeMa, piuKW, o3epa, O00JoTa, CTaBKH,
BOJIOCXOBHIIIA Ta JpKepelia Mia3eMHnX BoA. B OGaceitHi piukn JlecHa popmyeThbes 6imst 22
% TMOBEpXHEBOT0 CTOKY p. J[Hinpo Ta 6imst 15 % croky Beix pivok Ykpainu. [lo 3amacam
rigponorivHux pecypciB UepHiriBuiMHa 3aliMae ofHe 3MEpIIMX Miclb B YKpaiHi 1 €
HaHO1IBII 3a0€CTIeueHOr0 MTPICHUMHU BOJIaMHU.

ExocucremMHi  mocnyrd  BOAHMX ~ O0’€KTIB €  HEBII'EMHOK  CKJIaJIOBOKO
(dyHKIIIOHYBaHHS 0araThoxX ramy3edd B UepHiriBcbkiii obyacti 1 3a0e3meuyroTh
pecypcaMu BOJIHE, CLIBCbKE Ta JICOBE TOCIOAApPCTBA, €HEPreTHKY, DPEKpealio Ta
Typu3M, chepy OXOPOHH 310pOB’sl, MOOYTOBI MOTPEOH KOMYHAIBHOI'O CEKTOPY Ta iHIII.
Tak, y neHTpanpHiii yacTuHi UepHIriBcbkoi 00JacTi MOLIMPEHi pKepeia MiHepalbHUIX
BOJI, 1[0 MAXOTh 3HAYHUI TYPUCTHYHHM Ta peKpealiitHui OTEHIal.

I xoua 3arajgpbHe BUKOPUCTAHHS BONHHMX pecypciB B 2021 poui B ob0iacri
3MmeHimiock Ha 4,2 % B mopiBHAHHI 3 2020 poxkoM. OcTaHHIM YacoM 3pOCTae
HETaTUBHUH BILUIMB Ha BOIHO-0O0JOTHI €KOCHCTEMH 00JIACTi, 110 MPU3BOAUTH J0 3HAYHUX
€KOJIONYHUX Ta €EKOHOMIUHUX BTpaT. Tak 30kpeMa, BiMi4aroTh HeOE3EeUYHUI BIUIMB Ha
CKOJIOTIYHHI CTaH MOBEPXHEBMX BOJX 007acTi, 30Kpema, Ie: CKHUAHd HEeIOCTATHbHO
OUHMIIEHUX CTIYHUX BOJ BHACIHIZOK Hee(eKTHBHOI poOOTH KaHalli3aliiHO-OYHCHHX
CIOPYI Yy HACeJICHHMX IYHKTaX; 3aCMIYCHHS BOJOWM MOOYTOBMMH BiAXOMaMHu;
3a0py/JHEHHSI TOKCHYHMMM PEYOBHHAMH TPAHCKOPJOHHHUX BOJOTOKIB Ta TEPHUTOPIi
BOEHHHUX [(ili; HABaHTa)XEHHs BiJl BIUIMBY 3BOPOTHMX BOJ, B Oaceiini p. JlecHa. 30kpema,
B JIEB’ATU HACelleHMX IyHKTaXx YepHIriBchKol 00J1acTi BiJBEIEHHS KOMYHAJIBHO-
noOyTOBUX CTiYHUX BOJ IPOBOAUTHLCS HA Iois (BinbTpalii, sSKi € OZHUM 13 HaWOLIbII
3aCTapiIMX METOMIB OYUCTKH CTIYHMX BOA. B OuIbLIOCTI 00’€IHAHUX TEPUTOPIAIbLHUX
rpomMajiax HEBHMPIIIEHUM 3aJIMIIAECTHCS MMTAHHSA BHBO3Y PIAKUX BiIXOiB 3 BUrPeOiB Ta
HaKOIMYyBayiB CTiyHUX Boxa. CaMme KOMIUIEKCHA Ta 00’ €KTHBHA OLIIHKA €KOCUCTEMHHX
MOCITYT BOJHUX pecypciB UepHITIBIIMHNA MOXKE 3a0€3MIEYUTH BIPOBAKEHHS IJIaTCKIB, 3
METOI0 OiJIBIN CTAJOro YIpaBIiHHS pecypcaMH, Ta MPUUHATTSA ONTHMAIbLHOrO BHOOPY
o0 30aaHCyBaHHS BUMOI €KOHOMIYHOI e(eKTHBHOCTI Ta OUIbII BiANOBiJAIBHOIO
BOJIOKOPUCTYBaHHS B 00JIACTI.

Hayxosuii kepignux — A.O. Iladyn, k.6.1., doyenm
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V]IK 630*%432:504.064.3:574(477.42)
JI. P. I'puniok, cryaeHrka
THonicokuii nayionanbruil yHisepcumem, Kumomup

JIICOBI NOKEXKI Y KOHTEKCTI 3MIH KJIIMATY

AHOMaJIBHI METEOpOJIOrivHI YMOBH, SKI CKJIAIHCS B3MMKy Ta HaBecHi 2020 poky,
CIPUYHMHIIA BUHUKHEHHS BEJIHKOI KUIBKOCTI TOXKEX y TPHPOTHHUX EKOCHCTEMax, Y
TOMYy 49HCIi W JlicoBnxX, Ha Teputopii JXKuromupcekoi obmacti. BiamoBimHo maHmx
VYupasniaas JJCHC Vkpainn y XXutomupeekiit obmacti y 2020 pori BuaHKIO 1937
MOKeX y TPUPOJHUX EKOCHCTeMax Ha 3arambHid mromy 46254,24 ra. Cepen yciel
KUTbKOCTI Tokexk 503 mpumano Ha JicoBi ekocucteMu. OmHUM 13 HaWOLIBII
roctpaxaanux Bix noxexi crano JIT «CrmoBedaHChKe JlicoBE rocromapcrBo». Tak, y
kBiTHI 2020 poky Ha TepHUTOpIi JIicrociy BUHHUKIIA ITOXKeXa, sKa Oyia kiachpikoBaHa K
Ha/[3BMYAifHa CUTYallis IPUPOJHOTO XapakTepy perioHansHOro piBHs. [Toxexero Oyna
oxoruieHa mroma 6mm3pko 30 Thc. ra. 30kpeMa, ICTOTHHX 3MiH BiJl IOKEXi 3a3HANN
MosxapiBcbke, HaropsiHcbke Ta Benigaunpke gicHunTBa (prc. 1).

MosxapiBcbke

f © 2689,0ra
JIICHUITBO

Haropsncbke
JICHULITBO

* 8944ra

Beniguunpke

N ¢ 12,lra
JIICHULITBO

Puc. 1. ITomii QiasHOK JIiCHUIITB, IMOMIKOKCHUX MO €KaMH

3 MeTow JKBifalii HacHigKiB Hag3BHYalHOI CHTyalii Ha TepUTOpil JHCOBOro
rOCIIOZIAPCTBA 3AIUIAHOBAHO CYILJIbHI CaHITapHI PyOKHM 3aXMCHUX Ta EKCILTyaTal[iiHUX
JIiciB.

BrumB  Takoi [isUTbHOCTI MOXe OYyTH TO3HAYeHHMH Ha MIKPOKIIMAaTHYHUX
MOKa3HHUKaX JICOCIKi, siKa Ticisi BUPYOKH JepeB Oyae XapaKTepu3yBaTHCh OLIBIION
OCBITJICHICTIO HAATPYHTOBOTO MIOKPUBY Ta JIESIKUM 3MEHIIICHHSIM BOJIOIOCTI TIOBITPSI.

Kpim Toro, mig 4yac BUPYOKH JepeB TAaKOX MPOXOMUTH I CIATIOBAHHS JCPEBHUX
PELITOK, MPH SKOMY BHUBIJIBHSEThHCS ByrJieKHCnuii ra3. Takum unHoM, Ha Tepurtopii JAI1
«CoBevYaHChKe JIiCOBE TOCIIOJaPCTBOY 3aIacH BYIJIEIIO, SIKi HAKOIMYCHI y AEPEBUHI Ta
BUBIUIBHSTHCS TIPH CHIATIOBAHHI IepeBUHU (BPaXOBYIOUH IMOKA3HHUK IIITBHOCTI BYTJICLIO,
wo 1opiBHIOE 6,5 Kr/M%) Gymyrh TakuMu: 3595,5 ra - 10000 m? - 6,5 kr/m® / 1000 =
233707,5 t/nepion abo 46741,5 1/pix COs,.

Hayxosuii kepienux — P. A. Banepko, k.c.-e.H., 0oy.
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YK 502.33: 631.15
H. B. I'ypeus, cT. BUKiIagay
I. I. MycoHoB, CTyeHT
Hayionanvnuii ynieepcumem xopabnedyoysanns im. Makaposa, Muxonais

3ACTOCYBAHHS NPUHLUITIB EKOJIOTTYHOI'O MEHEI)KMEHTY
B CLLIbCBKOMY T'OCIIOJAPCTBI YKPATHI

B yMOBax HayKOBO-TEXHIYHOIO MPOrpecy 3HAYHO YCKIIAJHHINCH B3a€MOBITHOCHHH
CYCIIBCTBA 3 TIPHUPOJOI0. BHACTIOK PO3BHTKY BHPOOHWITBA iCTOTHO 30UIBIIMBCS
piBeHb 3a0pymHEHHS NOBKULIA. EQEeKTHBHHM MeXaHIi3MOM BHpIIIEHHS EKOJOTidHHX
npobieM 3a TaKMX YMOB MOJKE CTATH €KOJOTiYHHI MEHE/KMEHT, KU MpPOSBIISETHCS,
SK KOMIUIEKCHHI MIiAXiM M0 YNpaBiHHSA TNPHPOJOOXOPOHHOIO MisUTBHICTIO B Pi3HMX
rajgy3sx eKOHOMIKH.

CinbCbKe TOCHONAPCTBO — I OAWH 3 HAWBAXIMBIIMIMX EKOHOMIYHHX BHIIIB
TisIBHOCTI, SKUH BiJirpae BaXJIUBY pOJIb IS IOCTIHHOrO 3a0e3NedeHHs JuKepel
ICHyBaHHs, BUPOOHMIITBA XapuOBUX NPOAYKTIB i 3a0e3NedeHHs MOXOMIB 1, SK BHJ
JisUTBHOCTI, 3aJIEXKUTh BiJI TAKMX €KOJIOTIYHHUX PECypCiB, SIK 3eMJIsl, IPYHT, BOJIa, CHEpris
[4]. Tlpu iHTEeHCHMBHOMY BEICHHI CLIbCHKOTO TOCIOAApPCTBA BiNOYBAIOTHCS 3MIiHH
XIMIYHOTO CKJIaoy IPYHTIB, B Pe3yNbTaTi KOHICHTpalil B HUX MiHEpalbHHUX J0OpHB i
MECTULIM/IIB, @ TAKOXK MPOLIECH Jerpajanii BHACHIIOK BBEICHHS TCHETHYHOTO MaTepialy.
Ha npouecu 3MiH B eKOCHCTEMaX BILUIMBAIOTh TakKi ()aKTOpH, SIK CLIBCHKOTrOCIOAapchKa
iHppacTpykTypa (TOOTO miA'i3HI AOpPOrM 1 Mepexi g JOCTaBKH IPOAYKIIi),
CTalliOHApHI ipHWrauiiini cucremu, OYIIBHHUITBO Tpebeib A JOCTYNYy OO BOTHHX
pecypciB, a Takoxk iHQPACTPYKTYpHI 00'€KTH BUPOOICHHS BIiTPSHOI Ta COHSAYHOI eHepril
JUTsL pO3pOOKH PECypCiB IMiI3EMHUX BO/I.

B ymoBax, 1o ckianucs, epeKTUBHUM METOIOM BHPILLICHHS €KOJOTiYHUX MpoliieM
BHCTYIA€ EKOJOTiYHUIA MEHEIKMEHT, SIKMH mnepenbadae ¢popMyBaHHsS 30anaHCOBaHOT
KOHIICTIII{ yIpaBJliHHA PO3BUTKOM MPUPOAU 1 CYCHIBCTBA, a TaKOX Cy4acHOTO
BUPOOHUIITBA, 110 0a3yeThbCs Ha 3acajax palioHaJbHOrO BUKOPHCTAHHS MPUPOIHUX
pecypciB, MiHiMi3alii 3a0pyJHEHHS HaBKOJMIIHBOTO CEPEJOBHIINA I MAKCHMAJIbLHOIO
30epeKeHHs CTiMKOI piBHOBAary HassBHUX ekocucteM [1,5].

ExomoriuHuii MeHE/DKMEHT Ma€ Ha MeTi CTBOPEHHS CTIMKOro CilIbChKOro
rocriogapctBa (SARD — Sustainable Agricultural Rural Development), y sxomy
BUPOOHUKH TOCTABIISIIOTH 10 PUHKY O€3Me4Hi s 3A0POB'S MPOIYKTH, IO 3MIIHIOIOThH
3no0poB's. [Ipy TakoMy THMi BEIEHHS CUIBCBKOrO TOCIONAPCTBAa PO3BHUTOK Taiy3i
JNOCATAEThCSI 32  PAXYHOK DPIBHOMIPHOTO  3pOCTaHHS MPOAYKTUBHOCTI  Ipailf,
00yMOBIICHOrO 30aJlaHCOBAaHUM PO3IOIIIOM PECYpCiB Ta TICHOIO B3aEMOIIEI0 BCIiX
MpeACTaBHUKIB ramy3i. [Ipu 1bOMY EKONOTIiYHHHA MEHEKMEHT HaIliJIeHii Ha
30epeKeHHs CITbCHKOTO TOCIIONAPCTBA K TOJOBHOTO BaXKeNlsl iHAYCTPialbHOrO
PO3BHTKY.

VYV O6imbmIOCTi €BPOMEHCHKUX 3aKOHOIABYMX JIOKYMEHTIB 3a3HAUYCHO BaXKIIUBE
TIOJIOKEHHS, SIKE MOXKE BIUIMHYTH Ha CHTYALLI0, IO CKJIajacs B CLICHKOrOCIONAPCHKOT
ramysi. BinmoBigHO 0 IBOTO TMOMOXKEHHS Y IHiHAX HA CUIBCHKOTOCIOAAPCHKI TOBapH
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BPaxOBYIOTECS BUTPATH HA PECYPCH 3 BiIHOBICHHS 3eMili. Buxonsun 3 1p0ro, miHu Ha
CLIIBCHKOTOCITOAAPChKI MPOAYKTH MaloTh Oyrr Buinumu [2,3]. Kpim Toro, 3pocrae poib
nepkaBHOro cyocumyBaHHsa. OJHaK Takuii KpOK JO3BOJIMB OHW  ITiJBHIIUTH
PEHTA0ENBHICTh CUIBCHKOTO T'OCIIOAAPCTBA Ta CKOPOTHTH TEXHOJIOTIYHUHA PO3PHB MiXK
Taly3sIMH.

@opmyroun  KOHIENTYalbHI 3acaid  eKOJOTIYHOrO MEHEMKMEHTy cdepu
CLIBCBKOrOCIIOIAPCHKOTO  BHPOOHHUITBA  BAXIMBO BpPaxOBYBaTH HOrO  OCHOBHI
TIPUHIAIY, Cepel] SKUX MpPIOPUTETHICTh 1 CBOEYACHICTh BHUPIMICHHS EKOJOTIYHHX
npobrieM, a TAKOXK JKOPCTKA BiINOBINAIBHICTE 3a SKOJIOTIYHI HACHIAKM BiJ| IPUAHATIX
pimens. Ix gorpumanns 633yeTLc;{ Ha TOMY, III0 BCi IPOOJIEMH i 3aBIaHHS BUPIIIYIOTHCS
4yepe3 MpuU3My eKOJOriyHuXx mijged. OTke, MOXHAa CTBEp/DKYBaTH, IO BHCOKa
KOHKYPEHTO3/IaTHICTh Cy0 €KTiB MiIIPHEMHHUIITBA MOKIINBA JIMIIIE 32 YMOBH €KOJIOT iYHO
Oe3revyHoro BHPOOHMIITBA 1 MiHIMI3amil MIKIUIMBOTO BIUIMBY Ha HABKOJHIIHE
cepenoumie. Jlns peamizamii O3HaYeHWX IPHHIMWIIB BaXINBO CTUMYJIIOBATH
MIPUPOZOOXOPOHHI 1HILIATUBH, PO3TIISIATH EKOJIOT1UHI OOMEKEHHS Yepe3 IPH3My HOBHX
MOJJIUBOCTEH I pO3BUTKY arpo0i3Hecy, po3BUBATH €KOJIOTTYHUI KOHTPOJIIHT 1 ay/uT.

3acTocyBaHHSl TPHHIMINB EKOJNIOTIYHOTO MEHEIKMEHTY CIIpHs€ eKOJori3arlii
CUIBCBKOTO ~ TOCHOJAPCTBA, OXOPOHI Ta  BIATBOPEHHIO 3€MEJIBHUX  PECYypCIB,
pauioHaJBHOMY NIPHPOIOKOPHCTYBAHHIO 1 3a0e3redye (OopMyBaHHS JI€EBUX MEXaHi3MiB
YHOpaBIiHHA  €KOJOTiYHMMH  HpolecaMd B YMOBaX  BHCOKOKOHKYPEHTHOTO
CLIIBCBKOrOCIIOIAPCHKOr0 BUPOOHHUIITBA B YKpaiHi.

CHuCOK BUKOPHCTAHOI JIiTepaTypu
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Hayxosuii kepisnux — I.B. Pemewiegcora, K.m.H., 00y.
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VJIK 631.4:502.521:632.95.02(043.2)
B. C. [leiineka, cTyneHT
Hayionanvnuti asiayitinui ynieepcumem, Kuis.

BIOIIECTULINU SIK ®AKTOP BIVIMBY HA CIJIbCBKOTI'OCIIOJAPCBKI
TPYHTH

CilbcbKe TOCIOAAPCTBO € BAXIIMBOIO Tally33l0 CKOHOMIKH, a arpoxiMikaTH €
BUPIIIATEHOIO CKIIAI0BOIO CYYaCHOTO CLIBCHKOTO TOCIIONAPCTBRA.

Bionectuimam — 1e NOpHPOAHI  PEYOBHMHM ab0  MIKpOOpTraHi3MH, IO
BHUKOPUCTOBYIOTECS JUISI KOHTPOIIO IIKITHUKIB 1 XBOPOO POCIHH, MiKpodopu IpyHTIiB
Ta 1X POMAIOYOCTi. BHUTrOTOBISAIOTHCS 3 MPUPOTHUX MaTrepialiB, TAKUX SK POCIHHHI
eKCTPAaKTH, MIKpOOpraHi3MH, Oakrepii, T'puOHM, pPOCIMHH W TBapWHHW, a TaKOX 3
(epMeHTiB, IO OTPUMYIOTh LUIIXOM OioTexHoiorii, ¢epomoHn Tomo. BoHn
JErpajyloTh B MPHPOAI MIBU/UIC 33 CHHTETHYHI MECTHUIHIA Ta HE HAKOIMHMYYIOTHCS B
IpyHTax Ta BoAi. MaroTh By3bKMil criekTp aii I 3a3BHuYali BHKOPHCTOBYIOTHCS IS
60poTHOM 3 KOHKPETHUMH IIKiTHUKAMH YH XBOPOOaMH.

BB GionecTunmaiB Ha IpyHTH MOKe OYTH SIK MO3UTHBHHMM, TaK i HEraTUBHUM,
3aJIeKHO Bif 0araTtboxX (aKTOpiB, TaKUX SK THUI O1OMECTUIMIY, JO3YBaHHS, METOJ
3acToCcyBaHHs Ta BIacTHBOCTI IpyHTY [1]. [To3uTBHMII BIIIMB OiONECTUIMAIB HA IPYHTH
noJsirae B 30epe)keHH] POIIOYOCTI IPYHTY Ta 3MEHILICHHI BIUIMBY IIKITMBUX XiMIYHUX
PEUYOBMH Ha JOBKILIA. BiomecTHIUIN MOXYTh TaKo)K OYTH BUKOPHCTaHi Ajst O0poThOH
31 IIKITHUKaMH, SIKi MOKYTh TOIIKOANTH KOPEHI POCIHMH Ta 3MEHIINTH YpOXKaHHICTh Ta
SIKICTh BUPOLICHHUX NMPONYKTiB. HeraTBHUIA BIUIMB OiONECTHUIMIIB BKIIOUAE TOKCHIHUMA
BILUTUB Ha MiKpOOPTaHi3MHy, sIKi € HEOOXiTHUMU JUTs 30epeIKeHHSI POFOYOCTI IPYHTY [2].

[puknagom OionecTUUIy HA POCIUHHIM OCHOBI € EKCTPakT 3 IepeMeNICHUX
3yOUMKIB YW BiZIBapy YacHHKY. 3aCTOCYBaHHsS TaKOro EKCTPaKTy MOXKE 3MEHIIUTH
KiJIBbKICTh IIKIUTMBUX MiKPOOPIaHi3MiB Ta MaTOreHHUX TPUOIB y IPYHTI, IO CIIPUSTUME
30UIBIICHHIO BPOXKAMHOCTI POCIUH. 3aCTOCOBYIOTh IPOTH HOIEJHI, MOPKBSHOI MYyXH,
OpyHBKOBOTO CMOPOIMHOBOrO KIila. Y po34uHi Ji€ MpodiTakKTUIHO 1 3MII[HIOE KOPIHHS
pocaun Tompo [3]. KpiM TOro, ekcrpakr 4acHHKY Ma€ BIACTHBOCTI OlOCTUMYJSTOpA,
TOOTO MOXKE CIIPUSATH POCTY Ta PO3BUTKY POCIHUH, 30LIBIICHHIO iX iIMyHHOI CHCTEMH Ta
cTilikocTi 10 cTpecoBux yMoB. IIpoTe, HEoOXigHO BpaxOBYBAaTH, IO HaaMipHE
BUKOPHCTAHHS EKCTPAKTy YAaCHMKY MOXKE€ MaTH HEraTMBHMH BIUIMB Ha KOPHCHI
MIKPOOPraHi3Mu IPYHTY, SIKi BiIIIOBIJAIOTh 3a HOr0 POMIOYICTh Ta CTAOLUIBHICTb.

OTxe, GioNeCTUIMIN € BAXKIMBUMHU 3aCO0aMHU 3aXHCTy BPOXKAIB Ta PEryTIOBaHHI
LIKiTHAKIB y CUIBCBKOMY TrOCIOAapcTBi. BoOHM, $K NOpaBWiIo, MarOTh MEHIIHN
HEraTHBHMII BIUIMB Ha IPYHT, 4 TAKOX MAlOTh Oinblly Oe3meKy Ui JIIOACH Ta TBapHH.
ToMy BHKOpHCTaHHS OiONMECTHUMAIB MOXe OyTM Ba)KIMBUM IUIIXOM 3MCHIICHHS
HEraTHMBHOIO BIUIMBY CHHTETMYHHMX NECTHULHIIB Ha CUIBCBKOTOCHONAPCHKI IPYHTH Ta
30epeKeHHsI CTa0TbHOCTI €KOCHCTEM.

Hayxosuii kepisnux — T. I. Kupux
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VK [504.73:574.68](282.247.314) (043.2)
T. B. /Ipopennkuii x.0.H.
ITnemumym I'iopobionoeii HAH Ykpainu, Kuis

BUKOPUCTAHHS JAHUX JACTAHIIIMHOI'O 30HIYBAHHSA 3EMJII JJIST
OIIHKA IPUPOJHUX TA AHTPOITIOT EHHIX 3MIH ILTABHEBOI
POCJIMHHOCTI HA IPUKJIAAI HW KHOBOJHICTPOBCBKOI'O HIIII.

HwxabomHICTpOBCHKMI HallioHaTbHUH Tpupoxaunit mapk (HJIHIIIT), po3ramoBanmit
y IenbTi JIHiCTpa, € OCHOBHOO YaCTHHOIO INIABHEBUX €KOCUCTEM BOJHO-OOJIOTHUX YTilb
MiKHapogHoro 3HaueHHs «[liBHiYHa 4YacTWHa JIHICTPOBCBKOTO JHMMaHy» Ta
«Mexupiuus [uictpa i TypyHuyKa», siKi 0XOpoHs0TECs Pamcapcbkoro koHBeHiero. Li
TUTaBHEBI €KOCHCTEMH XapaKTepH3YIOThCsl OaratuM OlOpi3HOMAHITTSM 1 € BaKIMBUMHU
IU1st  30epeXeHHsT POCIMHHOrO 1 TBapuHHOro cBiTy aenstn JlHicrpa. OcranHi
necarunitrs tepuropist HAHIII BusBuiacs B (oKyci 3HaUHMX €KOJIOTIYHUX MPoOieM,
SKi BUHMKJIN BHACIIJOK 3aperyllloBaHHs CTOKY JIHicTpa, 3MeHIIeHHs iforo 00’eMiB Ta
3HAYHOIO TIOCWJICHHS Pi3HOIUIAHOBOTO aHTPOIOI€HHOI0 HaBAHTA)KEHHS HAa EKOCHUCTEMY
nenetd  Jlnictpa. OuiHKa 1 MOHITOPHHT IIPOCTOPOBOI Ta CE30HHOI JIMHAMIKH
pocnunHHOCTI 1aBHeBHX ekocucreM HJHIIII € BaXIMBUM NPAaKTHYHUM i TEOPETHYHUM
3aBJaHHSM Yy 3BI3KY 3 IIOCHIEHHSAM AaHTPONOr€HHOrO BIUIMBY Ta IJIOOAIBHUMU
KJTiIMaTHYHUMH 3MiHAMHY, SKi CyTTEBO BIUIMBAIOTh HA CTaH Ta (YHKLIIOBaHHS POCIMHHHUX
yrpynoBasb. OHUM i3 Cy4aCHUX METOJIB € JUCTaHI[iHHE BUBUCHHS CTaHy POCIMHHOCTI
Ha OCHOBI MYJIBTUCHEKTPAIbHUX JaHUX, OTPUMAaHUX 33 Pe3ylbTaTaMH KOCMI4HOTO
criocteperkeHHs. Ha ocHOBI jaHuMxX jaucraHiiiHoro 3oHmyBanHs 3emmi  ([33)
PO3PaxoBYIOThCS BEreTalliifHi 1HAEKCH, 3a IKHMH MO)KHA BCTAHOBUTH CTaH POCIMHHOCTI
Ta BHSBUTH TEHJEHLIT 1i 3MiH. 3acTOCyBaHHS LIbOr0 METOZAa HAMOUIBII NOLIIBHO VIS
BUBYCHHS BEJIMKUX 1 CKIAHUX JUIsi OPSIMOTO CHOCTEPEKEHHs O0'€KTIB, TaKHX SIK
IUIaBHEBI €KOCHCTEMH JEJIBTOBHX YaCTHH PidOK.

OO0'ekTOM [IOCHI/KEHHSI € CE30HHa JWHaMiKa Ta MPOCTOPOBAa HEPiBHOMIPHICTH
pocnunHOocTi aBHeBux exocucreM HJIHIIIT Ha ocHOBI BereTaliiHOro CrieKTpaabHOro
ingexcy NDVI Buxigna indopmarisi o0 Ce30HHOI MPOAYKTHBHOCTI POCIHHHOTO
MOKPUBY OTpPHUMaHa 3 HaHUX MYJIbTHCIEKTPAIbHUX KOCMIYHHX 3HIMKIB, 3pOOJICHHX
cynytHukoM Landsat 8. HaiiGinbin po3MOBCIO/PKEHUM METOIOM BHBYEHHS BEIHKHX
IUIOLI HA3eMHOI 1 BOJHOI POCIMHHOCTI € HOpPMali30BaHMH BIAHOCHHI iHIEKC
pocnuuHocti — NDVIL Jlnst OILiHKKM MpPOCTOPOBOI XapaKTEePUCTHKU HEOJHOPIIHOCTI
POCIMHHOrO HOKPUBY BUKOPHUCTOBYBaH iHaeke crany pocnuanocti (VCI).

Ha ocHOBI maHMX MUCTAaHIIWHOTO 30HAYBaHHS PO3IJIIHYTO 3aKOHOMIPHOCTI 3MiH
PO3BUTKY pocnuHHOCTI MuiaBHeBHX ekocuctem HJIHIII mporsrom BerertamiitHOro
nepiogy 2020 p. BUsIBICHO, II0 PO3NOALTH 3HaueHb iHAekcy NDVI nporsrom ychoro
BEreTaIiiIHOr0 Mepioy He BiAMOBIAaId HOPMAIbHOMY 3aKOHY PO3IOIiY, IO CBIAIUTH
MpO 3HAYHMU BIUIMB Ha PO3BUTOK POCIMHHOCTI MipOreHHOro (akTopy Ta
TiIPOJIOTIYHOr0 PEKUMY OKPEMHUX JiNISTHOK IJIaBHIB. BCTAaHOBIEHO MIiCSUHY 1 CE30HHY
muHamiky 3HadeHb NDVI i VCI. TlokasaHo, 1110 Ha pO3BHTOK POCIHHHOCTI Y BECHSIHUIA
Mepiol HEraTWBHO BIUTMHYB MipOreHHHU (akTop, sIKuil CPOPMYBaB OKpEMi MUISHKH 3
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YIIKOKEHOI Ta cab0 PO3BHHEHOIO POCIHMHHICTIO. Y JITHIH Iepiox Ha TepHuropii
IUIABHEBHX €KOCHCTEM IepeBaXkaia 100pe PO3BUHEHA i CHIIEHO PO3BUHEHA POCIIMHHICTD,
3arajbHa Iuroma skux repesummia 97 %. Pizke 30utbmenss nmokasaukiB NDVI Gymo
00yMOBIICHO pO3BHTKOM eaudikaTopa pPOCIMHHUX KOMIUIEKCIB BOJHO-OOJOTHHX
exocucreM — Phragmites australis, cre6uia sikoro Buifiuim 3i crajii miKyIiB i po3BUHYIN
JHCTOBY IUIaCTUHKY. OCIHHIH mepiojl XapakTepu3yBaBCs MOCTYIOBUM 3MEHIICHHIM
IUIOLL PO3BMHEHOT i 301IBIIEHHSM IO C/1a00 PO3BUHEHOI POCIMHHOCTI. I pyHTYHOUKCH
Ha JaHi IUCTAHI[IHHOTO 30HIYBAaHHS 3eMJIi BCTAHOBJIEHO, IO MPOTArOM 3HMOBO -
BecHsiHOTO Tiepioxy 2020 poxy moxexi Ha Tepuropii HJIHIIII oxommroBamm Maibke
4453 ra (33,1% momi BOAHO-OONOTHUX Yrigp). BusBieHo, MmO Ha IMOYaTOK
BEreTaliifHoro mepiogy pi3Hi CTPOKH 3MMOBO-BECHSHOTO BHITANIOBAHHS, MO JAHHX
CIEKTPAIBHAX IHAEKCIB IOKa3HWKIB CTaHy pPOCIMHHOCTI, (OpPMYIOTH BiJJHOCHO
IHIMBiyalbHI EKOJOTiYHI YMOBHM JUIi DPO3BUTKY IUIaBHEBOI pociauHHOCTI. OpHak
BUSIBJICHA Pi3HULIA € HeviTKa (IKiCTh BHIUICHHS Iy - 43,2%), 1110 MOXKE MOSICHIOBATHCS
CYKYITHHM BIUTHBOM ITiITOIUICHHS. TEPUTOpii, MPHUPOJIHHMH YMOBaMH Ta CTYyIECHEM
BHUIAITIOBAaHHS TpaBocTaHy. [1oka3aHo, 110 MPOTArOM BECHSIHOrO Mepioay Ha AiISHKaX 3
PI3HUMHU CTPOKaMH BHUIAIIOBAaHHS 30epiraroThCsi BiJHOCHO IHIMBIiIyallbHi €KOJOTidHi
YMOBH PO3BUTKY IUIABHEBOI POCITUHHOCTI. OJIHAK BUSIBJICHA Pi3HHIA CTAHOBUTHCS MEHIII
HeuiTkoro (sikicth BuaineHHs rpyn - 20,3%), 1m0 0OyMOBIEHO MacOBHM PO3BHTKOM
enudikaropa pPOCIMHHUX KOMIUIEKCIB BOAHO-0OMOTHHX ekocucreM — Phragmites
australis, crebna sikoro BuiLLIMA 31 cTamil MKyTiB i PO3BUHYJIH JHUCTOBY IUIACTHHKY.
BcranoBiieHo, 110 pi3HUIS Y PO3BUTKY POCIMHHOCTI 32 JaHHUMH BereTaliiHuX 1HIEKCIB
Ha JIUISHKax 3 Pi3HUM CTPOKAMH BUIAJIOBAHHS IPOTATOM JIITHOTO MEPiofy MPOJIOBKYeE
sukyBatucs (19,9%), i MOSICHIOBATHCS MPOCTOPOBOI0 HEPIBHOMIPHICTIO €KOJIOITYHUX
YMOB PO3BHUTKY POCIMHHOCTi. DOpMyBaHHS 3aCyIUIMBHX YMOB HPOTATOM OCIHHBOTO
nepiofy Ta 3aKiHYCHHsI BEreTaliiiHOro Iepiomy CHpUs€e Maibke MOBHOMY 3HHUKHEHHIO
pisauui  mix  ginsakamu  (14,5%). Ha ocuoBi amamizy mnoapiGuocti (ANOSIM)
BCTAHOBJICHO, ILIO CTYNEHb BiJMIHHOCTI MDK TOpIIMMH IUISHKAMH HEBENUKa, IO
MOB'I3aHO 31 JIOKAJIPHMMH YMOBaMH Ta IHTCHCHBHICTIO BHIIQJIOBAHHS, a TaKOX
KiJIbKICTIO CYXOl OpraHiyHoOi pe4OBHHM Ha OKPEMHX IUIoliaxX. BUsBIICHO, IO JIUIIE TpH
3UMOBOMY  (JIFOTHi)  BHIIQJIIOBAHHIO  CIIOCTEPIraeTbCsi  MOCTYINOBE,  BIIPOJOBXK
BEreTaLiIHOro Iepiofy, 3MEHILICHHsI BiIMIHHOCTEH Yy MOPIBHSIHHI 3 KOHTpoieM. Brutus
BECHSIHOTO (Oepe3eHb, KBITCHb) BHIAIIOBAHHS Bi3HAYAETHCS 3HAUYHOIO BapiaOeNnbHICTIO
3HAYEHb CTYIEHs MOAIOHOCTI 10 Ce30HAX MPOTArOM BEreTaliitHOro nepioy.

PesynbTaTé MpoBeNeHMX IOCHTIKEHb CBIMYaTh MPO €()EeKTHBHICTh JUCTAHLIWHOTO
30HYBaHHS TEPHUTOPIi INIABHEBHX EKOCHCTEM 3 BUKOPUCTAHHSIM CIIEKTPAIbHUX 1HICKCIB
JUISL OLHKMA CTaHy DPOCIMHHOIO IMOKPHUBY Ta [OLIJBbHI Uil PO3B'I3aHHS MPOOJIEMHU
30epeKeHHs, BIHOBICHHS Ta CTAJIOr0 BHKOPUCTaHHS BOJHO-OOJOTHHUX EKOCHCTEM
IiBJIeHHO-3axijHOoro IIpuyopHOMOp'st B yMOBaX aHTPOIOI€HHOIO HaBaHTAXEHHS Ta
r100aNbHUX KITIMATHYHKUX 3MiH. PO3po0ieHuii anroputM Moxke OyTH aganToOBaHHU s
PI3HHX THITIB BOJHO-OOJOTHHUX YTifb T4 BUKOPUCTAHHUMN [UISi OTPUMAHHs OibII MOBHUX
nanux. [TokpaieHe po3yMiHHS MacIuTabiB MOXKEXK Ta JUHAMIKA 3HAYEeHb CHEKTPabHUX
iHIEKCIB MOKa3HUKIB CTaHy POCIHMHHOCTI Ma€ BHpIlANbHE 3HAYEHHS ISl e()EeKTUBHOTO
YIIpaBIIiHHS NATMBHUM HABAaHTA)KCHHSM LIHX Ta IHIIHMX [UIABHEBUX EKOCHCTEM.
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YK 502.3:613.15:582.3/.99(043.2)
K. C. Jleiineka, cTyneHTKa
Hayionanvnuti asiayitinui ynieepcumem, Kuis.

JOCHIKEHHSA BUAKOCTI MPOUECY ®OTOCUHTE3Y POCJIMH
TP 3MIHI KOHIIEHTPAIIT CO,

dorocuHTE3 — IIE TPOIIEC, 3a JOMOMOIOI0 SKOIO POCIMHU TIEPETBOPIOIOTH COHSYHE
CBITJIO, BYIJISKHCIIHH a3 1 Boxy B eHeprito y ¢opmi ByriaeBoxiB i kucHio. Ha mporec
BIUIMBae Oarato (akTopiB, y TOMY WYHCII KOHIIEHTpalis BYIJIEKHUCIOro rasy B
HaBKOJIUIIHEOMY CEpPEIOBHIII.

3aranom, CO2 € kmro4oBUM (pakTopoM y mporieci HOTOCHHTE3Y, OCKUIBKH POCITIHA
BKITFOYA€ HOT0 B OpPraHiuyHi MOJEKYJIH.

Konu piBeHb BYIJIEKHCIONO Ta3y HHU3BKHMH, POCIMHAM BaXKO €()EKTHBHO
(borocunresyBati. OHAK, KOJIH PiBEHb BYITICKUCIIONO Ta3y BHCOKHIMA, POCIHHA MOKYTh
BUKOpHCTOBYBaTH HaITHIIOK CO, juist 361IbIICHHS IMBUAKOCTI POTOCHHTE3Y.

Iporiec hoTocHHTE3y MOXXHA KOPOTKO OIMHCATH TaK:

1) CBITIOBY €HEPTiIO MOrIMHAKOTH MOJIEKYIIH XJIOPOMIIY B JIUCTI POCIHHHY;

2) TmOTIM Is CBITJIOBa CHEpris BHKOPUCTOBYETHCS IS PO3LICIUICHHS MOJICKYI
BOJIM Ha BOJCHB 1 KMCeHb. KUCEHb BHIIAETHCS B MOBITPS SAK BiAXOMM;

3) BOICHb MOEAHYETHCSA 3 BYIJICKHUCIHM Ta30M, YTBOPIOKOYH IPOCTY MOJCKYITY
LYKpPY, TaKy K ritoko3a. Leii mpouec Bizomuii sik nmki KanbBiHa;

4) MOJNCKYIH TJIIOKO3H BHKOPHUCTOBYFOTHCS POCIMHOI SIK JDKEpeJIo CHeprii, a
HaJUIHIIOK TJIFOKO3H 30€pira€Thest Y BUTIISAAI KPOXMAITIO.

Komu konnentpauis CO, y HaBKOJIMIIHBOMY CEPEIOBHINI 3MIHIOETHCS, L€ MOXE
BIUIMBATH Ha MBUAKICTH (poTocuHTe3y B pociuHax. Komu pisens CO, 3pocTae, pocivHu
MOXKYTh 30UIBIIUTH IIBUAKICTH (DOTOCHHTE3Y 0 IEBHOrO MOMEHTY. lle mosicHIoeThCsS
THM, 10 BULMH piBeHb CO, MOXe T03BOJIMTH POCIHHI BUPOOJISATH OiJIbIIE BYTJIEBOIIB i
poctn. OpnHak micias TEBHONO MOMEHTY 34aTHICTh POCIMHU BHKOPHCTOBYBATH
naummiok CO, crae HacuueHoro, 1 moaasiplie migsuiieHHs piBHs CO, He NPU3BOIUTH
JI0 TOCHJICHOT'O POCTY.

OpgHak npu ayxe BUCOKMX KoHueHTpamigsx CO, mBHIAKICTE (POTOCHHTE3Y MOXKE
(dakTryHoO 3MeHIuTHCA. lle moB’s3aH0 3 THM, IO (EPMEHTH, sKI OepyTh yd4acThb y
(dorocunresi, HacuuyioTbcs CO,, TOOTO BOHM Oinblle HE MOXYTh IMEPEPOOIATH
monekynu CO,. KpiM Toro, mpu ayke BHCOKMX KOHUEHTpALifX Hpoauxu (IopH Ha
MOBEPXHi JIMCTSI) MOXYTh 3aKpHBaTHCs, W00 3amo0irTd BTpaTi BOIM, IIO MOXKeE
3MEHIIUTH KiTbKICTh CO,, KK MOXKE TOTPAIIMTH B POCIIHMHY.

OnrumanbHa Koutentpamis CO, i GOTOCHHTE3Y 3aleKHUTh Bill BHAY POCIHH i
Moke KomuBatucs Big 200 mo 1500 ppm. bBigemiicte pOCIHH, BKIIOYAKOUH
CIIBCHKOTOCIIOAAPCHKI KYIBTYPH, MAlOTh ONTUMaIbHY KoHIeHTpamito CO, mix 1000 i
1200 ppm, 1110 BHIIIE, Hi’K MOTOYHA KOHIIEHTpAIlist B arMochepi 6mau3pko 400 ppm [1].

3 inmioro 60Ky, koiau piBeHb CO, 3HIKYETHCA, MBUAKICTE (POTOCHHTE3Y CIIOYATKY
3HIKYEThCS depe3 oomeskeHny moctymHicte CO, mIs BHKOPHCTaHHS pocauHomp. Lle
MOK€ MIPU3BECTH 0 3HKEHHS POCTY POCIHH 1 Bpoxkaro. OfHaK AesiKi POCINHN MaroTh
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3/IaTHICTh aJanTyBaTUC 10 HWk4nMX KoHueHTpauii CO, 3 dacoM, 30iIbIIyIOYH
KUIBKICTh ~ XJIOPOIUIACTIB Y JIUCTi, IO MOXE MIiJABHIIMTH 1X (OTOCHHTCTHYIHY
e(heKTHUBHICTb.

3arayoM, BUBUEHHS MBHUIKOCTI (POTOCHHTE3Y POCIHH 31 3MiHOI0 KoHIeHTpatii CO2
MOK€ HaJaTH LIHHY iH(pOpMamilo Ipo BIDIMB 3MiHH KJIiIMaTy Ha MPOAYKTUBHICTH POCIIUH
1 TUHAMIiKy €KOCHUCTEM.

Takum 4MHOM, KOHIICHTpAIlisl BYIJIEKUCIIOrO ra3y BILIMBAE Ha Mporiec GOTOCHHTE3Y
B pocnuHax. bimbm Bucoki piBHI CO,; MOXYTh 30UTBIIMTH MIBHAKICTH (HOTOCHHTE3Y
POCIIMHH 10 TTeBHOI TOUKH, Tofl 5K HIDKYI piBHI CO,; MOXYTh 3MEHIIUTH PIiCT POCITUHA
Ta BPOXKAHHICTb.

OJHaK CTYMmiHb IOTO €(EeKTy MOXKE 3aJie)KaTH BiJl TakuX (AKTOPiB, SK BHUJI
POCIIMHHM, JIOCTYITHICTh IHIIMX IOXHBHUX PEYOBMH 1 HASBHICTH IHIIUX EKOJOTIYHHX
CTpeciB.

Hayxosuii kepisnux — O. M. Tuxenxo, 0.m.H., 0oy.
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YJIK 504.064.2: 631.4
JI. I. ’Kumnbka, K.0.H.
J. I'. ZKutuncbKkmii, CTyJeHT
Yepracokuti 0epocasHutl mexHoN02TYHULL YHIBepCumen

EKOJIOI'TYHA OHIHKA SAKICHUX IIOKA3HUKIB IPYHTIB TOB «PAI3-
CXI» JYBEHCBKOI'O PAUOHY B YMOBAX IHTEHCUBHOI'O
CLJIbI'OCIIBUKOPUCTAHHS

Ha cywsacHoMy erami po3BUTKY YKpaiHH, HaWOUIBII BaXKIIMBOIO EKOJIOT1YHOO
npoONeMO0 B arpapHOMy CEKTOpi MPOMHCIOBOTO BHPOOHHITBA € IMHTaHHS
pAaIliOHANIBHOrO  BUKOPUCTAHHS 3€MENIbHHX PECypCiB, OCKUIBKH caMe  3aBISKH
e(peKTHBHOMY 3EMJICKOPUCTYBAHHIO MOXXJIMBE BHPILICHHS HE TITBKH 3aBIaHb IOJ0
€KOJIOr0-eKOHOMIUHOI Oe3neky, ajge il muTaHp 3a0e3ledyeHHs MPOIOBOIBYOl Oe3MeKH
PETiOHIB i KpaiHU B LILIOMY.

CydacHi CiIBCHKOTOCHOIAPChKI TEXHOJOTI, SIKi Ha ChOTOJHI 3aCTOCOBYIOTHCS, HE
MOBHOIO MIpOI0 Bi/IMOBiJAl0Th LM BHMOTaM, HE 3aBXIH CIPHSIOTH BiITBOPEHHIO Ta
30epeKEHHIO POIFOYOCTI IPYHTY, MOJIMIIEHHIO iICHYIOUOT0 CTaHy 3€MEJIBbHUX PEcypCiB.
ToOTo icHyrOUe HepalioHaJIbHEe 3eMIIEKOPUCTYBAHHS 3yYMOBIIOE BEJUKI SIK €KOJOTIHI,
Tak i ekoHOMiuHi BTpaTH. HaaMipHa ClTbChKOrOCoapchka OCBOEHICTD 1 BEJTMKA YacTKa
OPHUX 3€Melb 3YMOBJIOIOTH OCHOBHI €KOJIOTiYHI mpoOJieMH, TOB’si3aHi i3
3eminepobcrBom. Ha IMonTaBuuHi y pisHiit Mipi gerpagosano 79% yrins i 75,5% opHux
3emens (y Tomy umcni 9,4% — cunbHO nerpajoBaHi). Taka cuTyallist CHOHYKae IO
MOCTIHHOTO MOHITOPHHT'Y SIKOCTi IPYHTIB, SIKI 3HAXOAATHCS y CUIBIOCIIBUKOPUCTAHHI Ta
PO3pOOKH METOIB 3aXHCTY 3eMeJIb BiJl Ierpanaii.

Meroto poboTH Oynu BHBYEHHS Ta OL[IHKA arpoXiMiuyHHMX MOKA3HUKIB i TYMYCHHX
PEUOBHH Y IpYyHTaX ciibcbKorocrnogapcbkoro npusHadenus TOB «Paiiz-Cxig» 3a yMoB
CTaJIOr0 3€MJIEKOPHCTYBaHH.

Hnst BupouryBanHst ¢/r KynbTyp TOB «Paii3-Cxin» KOPUCTYETBCSI 4OpHO3EMaMu
TUIOBUMHM MaJIOIYMYCHUMH. BOHM, 3  MOpQOIOridHOI CTOPOHH XapaKTepH3YKOThCS
4iTKUMHM, 100pe cHOPMOBAaHMMH TIMOOKMMH T'yMYCOBHMH TOpH30HTaMH (45-60 cwm).
I'pynTH Maiike 10 BCboMy HpoGiio AyKe MEepepuTi 3eMICPHSMHU, PHXII 3 BETHKOO
KiJIbKicTIO KapOoHaTiB, 37e0iibuioro B Gopmi 1Biai. MaTepHHCHKOI TOPOAOI0 € JieC.
YopHO3eMH THIIOBI MaJOryMycHi € 3070THM (OHIOM pailoHy 1 BIZHOCATBCS IO
HAMPO/IIOYiX IPYHTIB.

I'nmuboke MPOHMKHEHHS TyMycy Mo mpo(iio B YOPHO3EMax THUIIOBUX IOB’s3aHE 3
BIUIMBOM HAa HHMX Y MMHYJIOMY CTENOBOI TpaB’sHUCTOI pociauMHHOCTI. PasoM 3 1mum
CepeHbO3BAKCHUN TIOKA3HUK Y BEPXHBOMY HIapi, X0u i 3abe3neuye jKMBJICHHS POCIIHH,
asie 3HaXOUThes Ha piBHI 2,5-3,8% , 1110 3HAUHO HIDKYE NPUPOAHOTO 3Ha4YeHHS — 6,6%.
BusHaueHuii BMICT Makpo- i MiKpOEJIEMEHTIB, B YMOBaxX TOCIIOJAapCTBa, 3aCBiI4KB
HasIBHICTh HE BHCOKMX IIOKAa3HUKIB: BMICT MAarHilo — Ay)Xe HHU3bKHil, Maprasifo —
HU3BKUH, Kabllifo, Mii, IIMHKY Ta 6opy — cepeaHiit; cyma yBiopanux ocxoB (Cat+Mg),
mr-exs/100 T — B Mexax 14,0, peakiisi IpyHTOBOTO PO3UHHY ClabKo- Kucia abo Oi3bka
N0 HelTpanbHOi. [pyHTH He mOTPeOyIOTH BAaNHYBaHHS, ajl€ JUIA HHX HEOOXiIHO
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BHUKOpUCTaHHS 00puB. CepenHbO3BaXKEHI 3HAUYCHHS arpoQi3MYHUX IOKa3HHKIB
M ATBEPUKYIOTH JIaH1 MO0 MEPiOIUIHOr0 BUCHAKEHHS IPYHTIB Ta BHHECEHHSI TYMYCY.

Uepe3 MepCreKTHBHICTh 1 BUCOKY PEHTAOENBHICTh COHSAIIHMKA Ta KYKYpPYI3H B
VYkpaiHi pO3IIUPIOIOTECS iX TMOCIBHI IUiomi. Taka KapTHHA BHPOIIYBaHHS YacTO
CIIOCTEPITAEThCS B [EHTPAJBHHX, MIBICHHUX Ta CXIJHUX oONacTsIx YKpaiHu.
OnHOMaHITHE BUPOOHHIITBO BEJIE 10 3HIDKCHHS MPOAYKTHBHOCTI TIOJIB BHACHIJIOK
BTpaTH MPUPOIHOI POMIOYOCTI IPYHTIB Ta iX 3a0pyAHEHHS IIKiJJTUBHMHA PEUOBHHAMH,
10 BUAIUISIOTH BETETYIOUi POCIMHA. BomHouac € Miciie 3acMiueHHIO 3eMebHUX JIIISTHOK
Tafayiero (IIKiITHBUMH MIKpOOpTaHi3MaMH), TAaKO)K MOXKYTh HAKOIIMIYBATHCST BHCOKI
3aJIMIIKOBI JIO3M TepOilUIiB # CTBOPIOIOTHCS NMPOOJIEMH Ul BHUPOLIYBAHHS KYIBTYP
Hajgami. 3okpema, B TOB «Paif3-Cxim» BIpOBajKyeThCS HACTYHA CTPYKTYypa
BHPOOHUIITBA Ta CIBO3MIHH, pHC. 1:

2%

2%

Kykypymsa, %

B COHAIHHK, % .
= iHme, %

= jHmIe, %

2021 pik 2022 pik

Puc. 1 - Ctpykrypa arpoBupobuuuTa TOB « PAM3-Cxiny»

KpammmMu nonepenHukaMu mist Kykypyasu B Creny i JlicocTenoBiii 30Hi € o3uma
IMILISHUIIS, 3epHOO000BI KynbTypH i Oaratopiuni TpaBu. [ipmi — COHSLIHUK, COPro i
CydaHCbka TpaBa. TOMy BHKODHCTaHHSI BHIIC 3a3HAYCHUX CiBO3MIH TOBAPUCTBOM €
PH3UKOBHM.

AHani3 pi3HUX JpKeped MI0A0 OOpOOITKY TPYHTY MiJ COHSIIHHK JOBOIWTH, IO
[OBEPXHSI IPYHTY 3aIHULIAETHCS HE NPUKPUTOK POCIMHAMU IPOTATOM TPHBAIOrO
nepiofy — 3 JUCTOMaAa i 10 3MUKAHHS PAIKIB B HACTYITHOMY poli (II04aTOK YEpBHSI).
MexaHiuHa 00poOKa TaKoX 3MIHIOE CTPYKTYpY TPYHTY, 30KpeMa pYilHye BOIOTPHBKI
arperatu. [1ig gieto onaziB i BITpy BigOyBaeThcsi aKTUBHE PyHHYBAHHS BEPXHBOIO LIAPY
00po0JIeHOr0 TPYHTY 1 HOro 3ayBaHHs (3a BITPOBOI epo3il) abo 3MHBaHHS (32 BOIHOL
epo3ii). Takum uyuHOM, OOPOOITOK COHSIIHUKY € MPUYMHOI €po3il TPpyHTY, i 4uM
KOpOTIIE Tepiol poTaLil, TUM BHUILE 30UTOK ISl HOro posrodocTi. TakoK BBaXKA€THCA,
10 BiTHOBJICHHSI 3aMaciB BOJIOTH B TPYHTI JI0 PiBHs, 1[0 IIepe/yBaB MOCIBY COHSIIHUKA,
BUMarae MiHiMyM 3-4-X pOKiB, a 11 IOJATKOBI BUTPATH HA 3POLICHHSI.

Cepen pekOMEHAALI# 010 YHUKHEHHSI BUCHAXEHHS TPYHTY, HAMH 3alPOIIOHOBAHO
KOMIICHCYBATH BHHOC €JIEMEHTIB IKUBJICHHS, SKAH HEMHHYYHH TPH BiqUyKEHHI
TOBAapHOI YaCTHHH BPOXKAIO, BHECEHHSIM MiHEpalbHHX J[J0OpHB, M0 3abe3MednTh
nagxomkensst N i K, a Takox me30- i MiKpoeneMeHTIB (CIpKH, MarHito, 60py, [IHHKY) B
KIiJIBKOCTSIX, SIK MIiHIMYM BIIMOBIHUX O BHUHOCY 3 TOBapHOIO HYACTHHOIO BPOXKAIo,
MYJIbYYBaHHS TPYHTY 3aJTHIIKAMH POCIHHHOI MPOAYKIIil, @ TAKOXK BBEACHHS y CIBO3MIHY
3epHO0000BUX KYIBTYP.
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VK 504.062
O.T. KyxoBa, K.T.H.
1. B. Kopay6a, x.1.H.
Kuiscokuii nayionanvhuii ynisepcumem 0yoienuymea i apximexmypu, Kuig

MPOEKIIS 3MIH KJIIMATY TA iX 3B'SI30K 3 BOJHUMH PECYPCAMH

3MiHM B 00’€Mi PIYHOTO CTOKY, a TAKOX PiBHS BOAM B OKPEMHUX O3€pax Ta BOAHO-
GONOTHHUX YriifX, 0OYMOBJIEHO 3MIHOIO KJIiMaTy Ta B IEpIIy 4YEepry 3alieKHUTb Bij
3MiHM B KUIBKOCTI Ta TepMiHAaX BWIIAJAHHS OMAJiB, iX BHIVIAMY (HOmI, CHIr). 3MiHH
KIJIBKOCTI BHIIAPOBYBAaHHSI TaKOK MArOTh CYTTEBHI BIUIMB Ha PiuHMiA CcTik. Pesynpraru
JIECATKIB JJOCHI/DKEHb BUJATHUX BUEHHX OO0 MOTEHIIHHOro BIUIMBY 3MiH KJIiMary Ha
piuHMil CTiK mpeAcTaBieHi B psAxl HAayKoBHX ImyOmikamii Ta 3BiTiB. B Oimbmrocri
BHIIAJIKIB MPOBE/ICHHS IOCIIDKEHb OYyII0 30cepeKeHo Ha TepuTopii €Bporny, [TiBneHHol
Amepuku Ta ABcTpii, Ha TepuTOpii A3ii Taki IOCITI/UKEHHsS Maibke He NPOBOJIIIIHCE.
IlpakTHyHO Yy BCIX JOCHI/PKEHHAX BHUKOPHCTOBYBAJIach TiJPONIOTiYHA MOJIENb
Boj03a0ipHOTrO OaceifHy, 0OyMOBJEHa clieHapieM Ha 0a3i po3paxyHKIB 3a MOJIEISIMH
KJIIMaTy Ta Maike BCi IOCIIKeHHs TIPOBOAMIINCE B MacTali Bosio3abipHOro 6aceiHy.

a) Onagn 0) prHTOB BOJIOra

T [ )

25-20-15-10 -5 0 5 10 15 20 25 (%) 25-20-15-10 -5 0 5 10 15 20 25

B) Crik ) r) Bumapos

) EEET [T
-50 -40 -30 20 -10 0 10 20 30 40 50 25-20-15-10 5 0 5 10 15 20 25

Puc. 1. Cepenns BenmnumHa 3MiH: a - KutbKocTi onafis (%), 6 - BMICTY IpyHTOBOI
Bosorocti (%), B - 00'eM cToky (%) Ta r - 00'eM BHIIApOBYBaHHS

[Momo rnoGanpHOro MacimTaby, TO Taki JOCTI[DKEHHS He OaraToduceNbHi Ta

MPOBOAMIINCH 3 BUKOPHCTAHHSAM MOKA3HHKIB CTOKY, 3MOJAEIbOBAHUX OE3MOCepeaHbO B
MOZENAX KIiMaTy, TaKk 1 pe3ylbTaTiB OTPUMAHUX B AaBTOHOMHHX TIiIPOJOTiYHHX
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MOZENAX, SIKI JEMOHCTPYIOTh 301IBIICHHS 00’€My CTOKY y BHCOKHMX IIHMpOTax Ta
BOJIOTMX TpOIiKaX, 3MCHIICHHS B CEpelHIX MIMpOTax Ta MAESKMX YacTHHAX CYXHX
TpomikiB. Ha prucyHky 1 moka3aHo 3MiHH KiJTBKOCTI PiYHOTO CTOKY Y BiITIOBITHOCTI 1O
HaiOIBII PO3IOBCIO/KEHHX CIIEHApiiB.

0O06’eM CTOKY OMITHO CKOPOYY€ETHCS B MiBJACHHIH 9acTHHI €BpOIH Ta 30UTBIIYETHCS
Ha MiBJCHHO-3aXiHi} JacTHHI A3ii, y BUCOKHMX mmpoTax. HaiOuibIi 3MiHN TOCATAIOTh
20%, BapitoroThcs Big 1-5 MM/mo0y B HaliOinbm Boiorux paiionax mo 0,2 MM/1no0y B
mycressix. CTiK pidoK y BUCOKHX IIMPOTaX 301TBIIYETHCS, B TOHM K€ 9ac CTiK BEJIMKHX
piuok Ha Cepenupomy 3axoni, B €Bpori Ta LleHTpasnpHill AMepHIll Mae TEHICHINIO 10
CKOpodeHHs. BinnoBinHO m0 icHyrounx maHmX Haciiaku 36aradeHHs atMocdepu CO,
MOXYTh TIPHU3BECTH [0 3MEHIICHHS BUIAPOBYBAaHHS 1 BIiAMOBiZHO, abo m0 OLTBII
3HAYHOTO0 301IbIIIEHHsT, a00 O 3HAYHOT0 3MEHIIEHHS 00’ €My CTOKY.

B paiionax i3 gyke HU3bKOIO KiJIbKICTIO JJOIOBHX OMA/IiB Ta 00’ €MOM MTOBEPXHEBOT'O
CTOKY (HalpWKJIaJ, 30HA ITyCTeJNi) HAsBHICTh HaBiTh HE3HAYHHX 3MIH B 00’€Mi CTOKY
MOXYTh NPU3BECTH 10 3HAUHMX HACHiAKiB. B pailioHax, me odikyeTbcsl 301bIICHHS
00’e€My CTOKY NpPOTHO3YIOTBCS IHINI CE30HHI HACIIJIKH, HaNpUKIad, 30UIbIICHHS
BEJIMYMHHM CTOKY IIiJ] YaC BOJIOTOI'0 C€30HY Ta HOro 3MEHIIEHHS ITiJ] 9ac 3aCyXH.

BigmoBigHo 10 pe3ydbTaTiB  OUIBIIOCTI  JIOCHIPKEHb MPOTHO3YEThCS 3MiHAa B
CE30HHOMY XapakTepi piYKOBOTO CTOKY B CE30H ITIKOBOTO CTOKY a00 MEHIIE CTOKY B
CE30H HU3bKOT'O CTOKY, & TAKOX MPOJIOBKEHHS 3aCYIIUTMBUX MEPiOIiB.

3MiHM piBHS BOOM B IIOBEPXHEBHX BOJOMMax OyayTh BigoOpakaTH 3MiHH B
CE30HHOMY PO3MOITI MPUTOKY BOIM B Piulli, Ocajax, BUNapOBYBaHHI 3a OaraTopiyHUMA
nepion. TakuMm yrHOM, Taki BOIHI 00 €KTH SK 03epa MOXKYTh MaTH HEJiHIHHY peakiio
Ha JIiHIHHY 3aJIe)KHICTh PUTOKY BOAU.

[oB’s3aHa i3 3MiHAMU KJIIMATy SIKICTh NMOBEPXHEBHX BOZOWM MpHU3Bele A0 OiibII
TpHUBaJIOi cTparudikamii i3 3MECHIICHHSIM KOHLEHTpALi MOXXMBHUX PEYOBHH Ta OLIBLI
CYTTEBOMY 3MEHILCHHIO KHCHIO, 3MCHIICHHIO TOBIIMHH JIbOLY, 3MIHH (Di3HIHUX
BJIacTHBOCTEH. B Oimbll Temssi poku 30UIBLICHHS TEMIIepaTypyd BOXU TMpPH3BEAE 10
30UIBIICHHST BEJIMYMHU BUIAPOBYBaHHs, 3MCHIICHHS pyXy BOIM, 30LUIbLICHHS
KOHIICHTpALlil TIOJIFOTAHTIB.

CHuCOK BUKOPHCTAHOI JIiTepaTypu

1. Kopayba LB. HaBkonwuiiHe cepefoBHile — «MOBYa3Ha xeprBa» BiiiHu / LB.
Kopny6a, O.I'. XKykxoBa //IIpobnemu TeXHOreHHO-eKOJOriyHOi Oe3meku B chepi
LUBLIBHOTO 3axucTy: Marepianu BeeykpaiHchkoi HAayKOBO-PAKTHYHOI KOH(pEpeHIil. —
XapkiB: HarionansHuil yHiBEpCUTET LUBLIBHOTO 3axucty Ykpainu, 2022. — c. 208-210.

2.  DBepesunit M.I. BmiuB BiiiHM Ha €KOJOTiYHHN CTaH BOAHHUX pecypcis/
Bepesunii M. I, XKykosa O.I'./ Marepianu UYerBeproi Bceykpaincbkoi HaykoBO-
MpakTHYHOI KOH(epeHiii «EBpoiHTerparis exonoriuHol momituku Ykpainm». Opeca:
Opecbkuii Aep)KaBHUI ekonoriunuit yHiBepeurer, 2022. - c. 34-36
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YK 581.5:574.006
T. B. Kapnenko, cryneHTka
Hayionanvnuti agiayitinuii ynieepcumem, Kuis

JUHAMIKA ®OPMYBAHHS BUAIB 3EMJIEKOPUCTYBAHHS
EKOJIOI'TYHOI'O CITPSIMYBAHHSA

3eMis K YHIKaJIbHHI 00’ €KT y CUCTEMI CYCIUIBHUX BIJHOCHH, Ha SIKUil CIIpAMOBaHi
iHTepecH BCiX WICHIB JIHOJCHKOIO CYCIIJIBCTBA, € YHIBEpPCAJbHHM YHHHHUKOM
CYCIUTBHOTO OJKHTT€3a0e3NeyeHHs: mpexMerT 1 3acid mpami B 0a30BHX  Tramy3sx
BHUPOOHMIITBA, 30KpeMa B CUIECHKOMY 1 JIICOBOMY T'OCIIOJIapCTBi; MPOCTOPOBHI Oasmc
ICHYBaHHS KO>KHOI JIFOJIMHH B YCiX 0e3 BHHATKY (opmax HOro >KUTTENISIIBHOCTI; HOCIH
OaraTux MPUPOAHMX PECYpPCiB; TEPHTOpialIbHa OCHOBA JEP)KaBHOCTI W HAIliOHAJILHOI'O
caMOBH3Ha4YeHH. TOMY 10 CHCTEMH 3eMEIbHHX BiJHOCHH Ta 3€MIICKOPHCTYBaHHS
3aJlydeHi y npsaMiii i orocepenkoBaHii Gopmax yci WieHH CyCHIJIbCTBA, HAJAIOYH [IUM
BiZIHOCHHAM Pi3HOMAaHITHOCTI OTpeo.

Tpaauuiliai MeToaM Ta CHOCOOM 3eMIJIEKOPHCTYBaHHS HPHU3BEIH 1O TOrO, IO 3a
HasIBHUX TeMIB epo3ii Ta 3HenmicHeHHs 10 2030 poky poarodol 3emMili Ha IUIaHeTi cTaHe
menmre Ha 960 mupx T, a miciB — Ha 440 mutH. ra. [lerpanamnist 3eMenb 03Havae 3HIKEHHS
Yl BTpATy Oi10JOTiYHOi 1 EKOHOMIYHOI NMPOXYKTHBHOCTI, CTPYKTYPH OPHUX 3€Melb 4d
TMACOBHILL, JICIB Y pe3y/bTaTi aHTPOIOr€HHOI HisUTBHOCTI.

3 MeTor 3amobiraHHs AerpajallifHUM IpOIecaM, ChOTOIHI, JyXe BAXKIMBHM €
BIIPOBA/DKEHHS BUJIB 3EMJICKOPUCTYBAHHS EKOJIOTIYHOTO CHPSIMYBaHHA TaKUX SIK
«paLioHaJIbHEY, «C(PEKTHBHE», «ONTHMAJBHE», «CTale», «CKOIOro30aIaHCcOBaHEY,
«EKOJIOTOBPIBHOBA)XXCHE», «EKOJIOr00e3NedHe» Ta CIoco0iB 3emiepoOcTBa (HylnbOBHHA
00po0iTOK, OpraHiuHe 3emiiepoOCTBO).

Haii6inbia npobieMa B 3eMJICKOPHUCTYBaHHI OB’ s3aHa 3 TUM, IO PiBEHb PO3BUTKY
€KOCHCTeM Ha IUIaHeTi audepeHiiiioBaHuii. ExocucreMy 3 MalOpOIIOYMMH 3€MILSIMH
MaloTh 3HAYHME 3amac  eMHocti  (TepuropianmbHOi 1 AemorpadivHoi) Ta
XapaKTepU3YIOThCsl TEHICHLIEI0 KUTbKICHOTO AeMOrpagiqHOro 3pOCTaHHsL.

['010BHOIO METOIO IPH CTAJIOMY 3€MJICKOPUCTYBAHHI € He JIMIIE JOCSATHEHHS CTaHy
piBHOBarM MiXK €KOJIOTIYHHMMH Ta C€KOHOMIYHMMH IHTepecamMu, a i OOMEKeHHs
KUJIbKICHOrO ~ 3pOCTaHHs — [apaMeTpiB  YMCENbHOCTI  HACENEHHS, TEXHOr€HHOrO
HABaHTAXXCHHS TOIIO B CGKOCHCTEMi 3 MOAAIBIIMM HOro YTPUMAaHHAM Y Jiana3oHi
CTaJIOCTI.

Hayxosuii kepienux — T.B. [lyoap, 0.m.n. npoghecop
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VK 632.95
O. 1. Kibapos, acipant
Hayionanenuil ynieepcumem xopabne6yoyeanns
im. aomipana Makaposa, Muxonais

AHAJII3 PIBHSI 3ABPYJHEHHS TPYHTY HECTULIUJAMH B VKPATHI TA
HOI'0O HACJIIAKHN

HesBaxatoun Ha Te, MO MECTHIMAN MAlOTh iCTOTHE 3HAYCHHS B 3HIDKCHHI BTpAT
BPOXaro, TP HEMPaBUILHOMY BHKOPHCTAaHHI BOHH MOXYTh MaTH CEpiO3Hi HEraTHBHI
HACITIIKH JJIs 3/I0POB'S JIFOIMHH 1 HABKOJIHUIITHBOTO CEPE/IOBHUIIIA.

Be3rnevyHnM BBaOXXAETHCS 3aCTOCYBAHHS TIECTUINIIB, 3[JATHIX PO3KIACTHCH POTATOM
BereTariiiHoro mepiony. I[Ipy BHeCEHHI B IPYHT arpoxXiMiKaTH BCTYNAIOTh y XiMi4HI
peaxkuii, BiZIOyBa€ThCS riapomis, OKHCHO-BITHOBHI TIpOLIECH. Cronyku
TpaHcopMyroThCs, MiHepanizytotbes. 1o 80% BHeceHHX n00puB ajcopOyeThes
OpraHiKow Ta KONoifaMu IpyHTiB. Ha/UIMIIKK CHONYK MOTPAIUISIOTH y TPYHTOBI BOJH,
38 XapUYOBHM JIQHIFOTaMH TPOHHUKAIOTH Y MPOAYKTH XapuyBaHHS Ta OpraHi3MH JIFOICH.

VY pesynbrati aHanmi3y JiTepaTypHUX JIaHWX, 32 OCTaHHI pOKH OyJo TpoaHalli3oBaHi
JECATKH THUCSAY TPOO MPOAYKTIB Xap4uyBaHHsL. 3a iX pe3y/bTaTaMi BU3HAYEHO, 110 MOHA]
68% ¢pykTiB i moHax 41% oBOYIB Ha €BPONEHCHKOMY PUHKY, MICTATH 3aJIMIIKOBI
MECTULMY, JIEAKi 3 HUX MICTATH BiJpa3y KOKTCHIIb 3 JEKUIBKOX NMECTHIUAIB B OXHOMY
3pa3ky. HaiiOinpm OpyqHUMH BHSBHIIHMCS LMTPYCOBI Ta 3€JCHHIO KyNbTYpH, Oliblie
70% 3 SKHMX MiCTHIIM 3JIMIIKOBI ecthuiuan. Kpim toro, mociipkenHs, nposeneHi PAN
Europe, mokazamu, mo 3 480 mecTuiMAiB 3aCTOCOBYBaHMX HA TOH MOMEHT B
€pponeiicekomy Coro3i, 35 € mectHnuzamy, siKi pyHHYIOTh SHIOKPHHHY CHCTEMY
moauHd. [Ipy 1poMy, K BCTaHOBJEHO, HAWOUIBII BPA3NIUBMMU JIO JAHOI TpyHH
MECTULUIIB € MAJIONITHI JUTH 1 BariTHI JXKiHKM. BapTo OkpeMo 3a3HaYMTH HAsBHICTbH
MECTULUIIB - IECTPYKTOPIB €HIOKPHUHHOI CHCTEMH JIFOIHHHU.

3pocTaHHsl CBITOBOrO PHUHKY 3aXHCTy pOCIMH IIOpPiYHO cTaHoBUTH 2,5-3%.
[porsirom HacTYMHHUX TPHOX POKIB Taka TeHIEHLs 30epexerses. 3a miacymkamu 2018
P. CBITOBHI1 pHHOK JiHILIe 3ac001B 3aXUCTy POCIrH 3pic Ha 4% 1o $65 mupa.

V 2018 p. cBiTOBHMII pHHOK arpoxiMikatiB (3aco0iB 3aXUCTy POCIUH, TOOPHB TOLIO)
cranoBuB $223,7 mupp, i ouikyerses, mo g0 KiHms 2025 p. Bin cknage $308,4 mupa,
301IBLIMBIINCE y cepenHboMy Ha 4,69% y nepion mix 2019 ta 2025 pokamu. Temn
3pOCTaHHS MPUCKOPHUTHCS 332 paxyHOK A3ii Ta JlatmHchkoi Amepuku, a He IliBHiYHOT
Awmepuku un €sporu (puc.l1).

He mornu rnobanbHi 3MiHM Ha CBITOBOMY arpoXiMi4YHOMY PUHKY HE BIUIMHYTH i Ha
puHOK arpoximikariB B VYkpaiHi. OcTaHHi pPOKH TYT CIIOCTEpIira€Thcsi MUHAMIKA
3poctanHs. Y 2017 p. neit mokaszHuk cranoBuB 11%, y 2018 p. — 17%, y 2019 p. —
6mm3pko 18%. | HuHINIHI TPpEeHOW TOBOPSATH MPO Te, IO JUHAMIKA 3POCTAHHS PHHKY
arpoximikariB 30epiraTUMeThCsL.

IIpoBeneHi moCTmimKEHHs 3MiHH OiOPi3HOMAHITTS TPYHTY TiCIsi BHKOPHUCTAHHS
TaKuX NECTHIHIIB K (yTpiador, iMiZakIonpig i KapOeHJa3uM Ta iH., YaCTHHA SIKHX €
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3a00pOHEHOI0 B YKpaiHi, ajle MPOIOBXYe BUKOPHCTOBYBATUCS O€3KOHTPOIBHO JIESIKIMH
roCIOapCTBaMH.
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Puc. 1. JlunaMika po3BUTKY CBITOBOrO PHHKY arpoXiMikaTiB

HecnpustinuBuM HACIiIKOM BHUKOPUCTaHHS MECTHLHIIB € BTpaTa Oi0JOTiYHOrO
pizHoMaHiTTS. Uepe3 cneuudiky 3acTocyBaHHs OUIBIIOCTI MECTHLUIIB MEPIINMHU 3
HETaTUBHKM BIUIMBOM CTHKAalOTHCS IPYHTOBI opraHi3mMu. Hampukian, Bxe 3adikcoBati
BHIIAJIKH TTOBHOI BiJICyTHOCTI JIOIOBHX YEPB'IKIB B OPHUX IOpU30HTaX IpyHTiB. Hamami
LIe MOXe IPUBECTH A0 Jerpajialii I'pyHTOBOTO IOKPUBY — HOTIPIICHHS CTPYKTYpH,
BHECEHHS BCE OLIBIIOT KIJIBKOCTI OpraHiuHUX 1 MiHEpaJIbHUX JOOPHUB.

B Vkpaini Hapa3i Hemae MexaHi3My 3a00pOHM IECTUIUIIB SIK Takoro. Buxomom €
3a00poHa peecTpalii Takoro mnpenapary. Aje, SKIIO BiH BXE 3apeeCTPOBAHUM, TO
BIJMIHUTH L0 PEECTPAIiI0 MOXXHA JIHMIIE B CYJOBOMY IOPSIKY, a00 JOYEKaTHUCh
3aBepILIEHHs CTPOKY Jii peecTparii.

OTxe, IOLUIBHMM KPOKOM BUIIICHHS MpoOiieMH 3a0py[IHEHHS IPYHTIB YKpaiHH
MECTULUIAMU € BIIPOBAPKCHHS HOBUX O1OCTHMYIISITOPIB HA OCHOBI T'yMiHOBUX KHCIIOT,
1110 BUKOPUCTOBYIOTBCS Pa30M i3 repOiligaMu .

3acTocyBaHHs r'yMaTiB pa3oM i3 repOiluaaMu 3MEHIIYe iX (ITOTOKCHYHHIN BILIUB Ta
CKOpOYY€ Mepiof MpPUrHiYeHHs KylnbTypHHX pociuH. [lociBu He BTpavaiorh 3-7 JHIB
BereTaiil Ha BuUXix i3 crpecoBoro craHy. OOmnpucKyBaHHS (YHTriIMZAMHU 3YIHHSE
PO3BUTOK XBOpPOO, a IOAaBaHHS T'yMAaTiB BiHOBIIOE POCIMHU 32 PaXyHOK 30LIbLICHHS
iIMYHOCTUMYJIIOIOYOT'O BILIHBY.

Cnmcok BUKOPHUCTAHOI JIiTepaTypu

1.Senesi N. Binding mechanisms of pesticides to soil humic substances / N. Senesi //
Sci. Total Environ. — 1992. — V. 123-124. —P. 63-76.

2.Kepnacriok 0. Punok mnectumumiB. Aepobiznec cvoeooni. 12.02.2019. URL:
http://agro-business.com.ua/agro/ekonomichnyi-hektar/item/12942-rynok-
pestytsydiv.html

Haykoesuii kepienux — I'.T". Tpoxumenko, 0.m.H., npogp.
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YK 332.334
T. B. Kapnenko, ctyneHTka
Hayionanvnuti agiayitinuii ynieepcumem, Kuis

MPOBJIEMU IHTEHCUBHOCTI 3BEMJIEKOPUCTYBAHHS B
CLIbCBKOT'OCIIOJAPCHbKOMY BHPOBHUIITBI UEPHITIBCHKOI
OBJIACTI

3aranpHui 3eMenbHUKA (GoHn YepHiriBcbkoi obmacti cramom Ha 1.01.1999 p.
cramaB 3190,3 twc. ra, mo craHOBHTH 5,3% TUIOmI 3€MENBHUX Yrife YKpaiHd.
HaiiOinpmiMy  3eMETbHAMHU  TUTONIAMH  BOJIOMIFOTh  Ko3esenpkuid, UYepHITiBChKUH,
Pinkuacekuit Ta HoBropon-CiBepchbkuii paiioHH.

VY 3B’s3Ky i3 PO3BHTKOM OaraToykjagHOI €KOHOMIKM B YKpaiHi 3a3Hama 3MiH
CTpYKTypa 3eMenb 3a (GopMaMu KopucTyBaHHS i BiacHocTi. o 1990 p. mume 5,9%
CLITBCBKOTOCIIOIAPCHKUX YTiIb BUKOPHUCTOBYBANNCS SK TPHCaaUOHI AUTSHKU. Perura —
94,1% nepebyBana y KOpUCTYBaHHI A€PIKaBHOTO CEKTOPY eKOHOMIKH. 3 1991p. mouascs
npolec mepefadi  YacTHHH  3eMellb  CLTbCBKOTOCIOAAPCHKUX — MiANPHEMCTB Y
KOpHUCTYBaHHS (PepMEPChKUM TOCIOIAPCTBAM Ta HACEIIECHHIO.

[I{omo piBHSA MPOAYKTHBHOCTI OpHHX 3eMelb YepHIriBcbkoi 001acTi, TO BiH
MOPIBHAHO i3 CcepeHbOYKPATHCBKMMH IIOKa3HHKaMHU € JOCHTh HM3bKMM. B miBHiuHO-
3axXifgHi# 4YacTMHI 00JacTi Ha BOAHOJIBOJNOBUKOBMX Ta MOPEHHHMX BiJKIaJax
3aJIAraloTh HEOTJICEHI Ta OTJICEH]I AEPHOBO-IIII30JIUCTI TPYHTH.

CyuacHuil CcTaH 3eMEIbHHMX pecypciB oOJIacTi XapaKTepHu3yeTbCs NPHCKOPEHHM
PO3BHTKOM epo3iiHuX mporieciB.IIpyunHaMu [IbOro BUCTYIAIOTh HE JIMILE IPUPOAHI, a i
aHTpONOreHHi (hakTOpH (3HAYHA IUIOIIA PO3OPAHUX 3€MEIb, BUCOKA YacTKa y CTPYKTYpi
CIBO3MIH MPOCAHUXKYIBTYP, HEAOTPUMAHHS €IEMEHTAPHUX MpPaBHI 00pOOITKY TPYHTY
TOIIIO).

Kpu3oBi mporecs y CyCHiIBHOMY JKHUTTI 3MEHIIMIN YBary $K TOCIIONAPCHKUX
cy0’eKTiB, Tak i OpraHiB Jep)KaBHOI BJIaJW A0 IPOOJIEM OXOPOHM 1 PalliOHAIBEHOTO
BUKOpUCTaHHS 3eMmenb. Kypc Ha jecremiamizaiiro i camo3aOe3nedeHHs, MpiOpUTeT
OTPUMaHHs MHTTEBOrO MNPHUOYTKY HaJa NOTPeOO0 palioHaldbHOI oOpraHizamii i
30aJ1aHCOBAHOTO ~ PO3BUTKY  CiJIBCHKOIOCIOJAPCHKOrO  BUPOOHMITBA,  IMOPYILECHHS
YCTaJCHUX CIBO3MIH HETaTHBHO I[O3HAYAIOTBCS HA  KUIBKICHUX 1  SIKICHHX
XapaKTepUCTHKaX 3eMeNbHOro QoHAy. Y 3B’SI3Ky 3 LUM HAI3BHUYAHOI aKTyalbHOCTI
HaOyBarOTh MpOOJeMH, MOB’s3aHi 13 paliOHATI3ALIEI0 BHKOPHCTAHHS 3E€MENIbHUX
pecypciB y arpapHOMY CEKTOpi JAep»aBu 1 perioHiB. UepHIriBUMHA HAJCKHUTHb 10
perioHiB, je 1 npobiaeMa CToITh 0COOIUBO TOCTPO i MOTPedye HEralHOro BUPILICHHSL.

Hayxosuii kepignux — T.B. [[yoap, 0.m.n. npoghecop
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VK 502.175:658.114(477)(043.2)
A. O. Mamenko-Kocrenenbkmii, ctynest
Hayionanvnu asiayitinuii ynisepcumem, Kuis

EKOJIOTTYHMI CYHPOBIJ IIAIPHEMCTIB B YKPAIHI: CTAH TA
MNEPCIIEKTUBHU

Jns 3a0e3nedyeHHs OalaHCy MDK EKOJNOTIYHMMH BHMOTaMH Ta IHTEpecaMu
T ATPUEMHHAITB, TIPY YMOBI TIOCHIJICHHSIM JKOPCTKOCTI €KOJIOTiYHOT0 3aKOHO/IABCTBA, SIK
B MDKHapogHOMy Oi3Heci, Tak 1 B YKpaiHi, HEOOXiIHO NpaKkTHYHO 3a0e3MeunTH
€KOJIOTIYHHH CYMpOoBix BUpoOHNYOI nisutbHOCTI. Lle mociyra, mo nepenbadae MOBHY 4H
pa3oBy mepenady (YHKOIH aqMiHICTpYBaHHS IIPHPOIOKOPHCTYBAHHS, E€KOJIOTTYHOT
3BITHOCTI Ta MIBHAKY Ta €pEeKTHBHY €KOJIOTi3allif0 MTiAPHEMCTB.

Mu mnpoaHasizyBadM [JisUIBHICTE Ta MOCIYrH, IO HajaroTh 17 KoMMaHiH, ski
(GYHKIIOHYBAIM CTaHOM Ha modaTok 2022 poky i MaroThb aKpeAUTOBaHUX (haxiBIB,
KOTpl TPONOHYIOTH iHAUBIAyalbHEe 00CIyroByBaHHs. HalOinbI nonysIsipHUME CydacHi
MOCITYT'H €KOJIOTYHOr0 CYMPOBOY MiIIPUEMCTB B YKpaiHi 1e:

- OI[iHKA BIUIHMBIB Ha TOBKIJUIS T4 €KOJIOr0-TIPABOBHIA CYTIPOBI/;

- BCTAHOBJICHHSI 200 K CKOPOYEHHS CaHiTapHO-3aXHCHUX 30H;

- HiJrOTOBKA MEPCOHANY Ta JOKYMEHTALIX JUIS POXOIDKEHHS €KOJIOIYHOrO ayIuTYy;

- IPOEKTYBAHHS 3aXHCTY BiJl LIyMYy;

- eKCIepTH3a MPOEKTHOI IOKYMEHTALT;

- o(OpMIICHHS JOKYMEHTALT 11010 TIOBOKEHHS 3 BiX01aMu;

- EKOJIOTIUHA OIliHKa MPOLEIYPH OLIHKH iHBecTHLiHOro [IpoexTy;

- OTpUMaHHs HeOOXiHUX JI03BIJIBHUX TOKYMEHTIB BiJl Iep)KaBHUX OPTaHIB JUIS BEICHHS
rOCIIOAAPCHKOI AiSUIBHOCTI Y rajty3i MprupoJOKOPUCTyBaHHSI.

B Toit e yac, chborofiHi icCHye psiJi MEPEnoH 00 HOoro cy4acHoro, e)eKTUBHOTO Ta
no0podecHor HaJ@HHS CKOJIOTIYHMX TIOCIYyr, 30KpeMa, BiJCYTHICTb YiTKOIrO
3aKOHO/IaBYOr0 HOPMYBAHHS, PO3MILICHHsS KOMIIAHIll JIMIIE B MiCTax-MiIbi{OHHHUKAX;
HeI0O0pOUECHICTh 110710 iHGOpPMYBaHHs 3aMOBHHUKIB; BUKOPHCTaHH 1JabopaTopHOI 0a3u
Ha yMOBax apeH/d, a BiANOBIAHO MOXJIMBA BiZICYTHICTb cepTUdikarii, sk 00JaJHaAHHS
TaK i (haxiBIiB MEPCOHANY; BY3bKHIA CIICKTP MOCIYT, 1[0 HAAAIOTh KOMIIaHii.

Po3BuTok chepu Tmociny eKONOTiYHOrO CynpoBogy B YKpaiHi morpeldy
BJOCKOHAJICHHSI 3aKOHOJABCTBA, CKOHOMIYHOI OLIHKM e(EeKTHBHOCTI, a TaKkoX B
CTBOPEHHSI MEXaHi3My JIOBipH, 1110 3a0e3MeUYnTh PO3LIMPEHHs cdepu eKoorizamil ycix
chep TroCIOAApIOBaHHS Ta JKUTTEMISUIBHOCTI, OOOB’SI3KOBICTH IOTPHUMAHHS HOPM
€KOJIOTIYHOTO  3aKOHOZABCTBA, TapMOHI3ALII0 EKOJIOTIYHOrO0 3aKOHOZABCTBA  JIO
MDKHAPOAHUX HOPM.

Hayxosuii kepignux — A.O. Iladyn, k.6.1., doyenm
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YK 504.61:622.333(477.61)
H. B. MixaikoBa, actiipanTka
Xapkiecokuti nayionanvuutl ynisepcumem imeni B. H. Kapaszina, Xapkis

CTAH EKOCUCTEMHU B TEXHOI'EHHO-HABAHTAKEHOMY PEI'TOHI

BiiacTUBICTh HPHUPOIHHX EKOCHCTEM IPUCTOCOBYBATHUCH JO IOCTYHOBUX 3MiH
HABKOJIMIIHBOTO CEPEIOBHIIA 3HIKYETBCSA Yy 3B’SI3KYy 3 TEXHOICHHHMH (DaKTOpamu.
[IpnuauHOIO € BUCOKA IHTEHCHUBHICTP BIUIMBY TaKnX (haKTOPIiB Ha MPHPOIHE CEPEIOBHIIIE.
3aJ0BOJIBHAIOYN CBOI Pi3HOMAaHITHI OTPeOH, JIIOACTBO 3MIHIOE i IEPETBOPIOE TIPHPOJIHI
€KOCHCTEMH, SIKi B PE3yNIbTaTi CTalOTh MPUPOAHO-TEXHOICHHHUMH a00 TEXHOTCHHHMH.
B.1. Beprazncekuit me B 1944 pomi BIydHO 3ayBaXkHB, IO «JTIOJJMHA CTa€ HAHOUIBIIOID
TeoNIoTiyHOI0 cwiiolo» [1]. 3po3ymino, MmO 3 TMOJaNbIIMM JIFOJICEKAM PO3BHTKOM
3pOCTAIOTh 1 MacITabH 3a3Ha4€HO] F'e0IOTIYHOI CHITH.

I'muboke MOpYIICHHS MPHPOJHOI €KOCHCTEMH € THIOBUM JUisi JIMCHYaHCHKO-
PybixaHcbkoi mpomucioBoi arnomepauii. Ilepmra B Ykpaini maxta, 30ynoBaHa B
Jlucuuiit Gammi (1795 p.), 3amoyaTkyBasia IPOMHUCIIOBE OCBOEHHS SIK JTAHOI arjloMeparti,
tak i Jlonbacy B minomy [2]. TTomanbimii iHTEHCHBHHI PO3BUTOK IPOMHUCIOBOCTI y
BEJIMKUX MacIITabax 3MiHHMB T'€OJIOTiYHE CEPEelOBHINE B Mexax arjiomeparii. Miciesa
MPUPOJHA EKOCHCTEMa JCCATWIITTSAMHM 3MiHIOBAJach, TOMY Ha CbOTOJHI LiE BXKE
TEXHOI'CHHA EKOJIOTiyHa cHucTeMa. «BiIHOCHE» BiJHOBIEHHS EKOCHCTEMH MOXIIUBE
JIMIIC Ha JIOKAJbHUX AUIAHKaX. Ta B 6araTbox BHIAJKaX IOBEPHYTHCH /IO NEPBUHHOTO
CTaHy €KOCHCTEMH B)KE HEMae MOXJIMBOCT] — 3MiHH € HE3BOPOTHUMH.

Benenns BilicbKOBUX /il Ha TepUTOpIT arjioMepanii Hece 3arpo3y 3HHILCHHS HaBiTh
TEeNepiliHbOl  TEXHOreHHOi exocucreMH. Hanpukmazn, uepe3 HEKOHTPOJIbOBAaHE
3aTOIUICHHS ILNAXT € 3arpo3a BUXOAY LIAXTHUX BOJA HAa IIOBEPXHIO. B pesymbrari
HEMUHYYMM € BHHHMKHEHHS IJIOTO KOMIUICKCY MPOOJeM: HiATOIUICHHS TEPUTOpPIH B
MOHIKEHUX 4YacTHHAX penbedy, 3MiHA COJMBOBOTO CKJIAAy IPYHTIB, IIiJBHIICHHS
arpecHBHOCTI SIK IPYHTIB, TaK i ITiI3EMHUX BOJ Ta iH.

Takum YMHOM, Ha ChHOTOAHI BiiicbKOBI Jii € TOJOBHUM (haKTOpOM, UIO
BiJITEPMIHOBYE MOXKJIMBICTh ITIPOBEJACHHS BiJHOBIIOBAIBHUX YH PEKYJIbTHUBALIHHHUX
pobiT Ha TepuTOpii MPOMHUCIOBOI arioMepauii. ToMy B mepiry 4epry € HeoOXiAHICTh
BPErYJIIOBaHHS HACTiIKIB BIWCHKOBUX [iif (B TOMY 4HCIi MiHHOI HeOE3NeKH), MicCis
(OO [IOBEPTATUCh JIO0 MTAHHS BiJIHOBJIEHHS €KOCHCTEMH.

CnucoK BUKOPHUCTAHOI JiTepaTypu
1. Bepnaackuii B. . Heckombko CioB O Hoochepe / Ycemexu coBpeMeHHOM
ouonoruu. 1944. — Ne 18. — o, 2. — C. 113-120.
2. Houik O. IngycrpiansHe ocBoenns Houbacy y XIX — na mouatky XX cr. /
Perionanbha icropis Ykpainu: 30. nayk. cr. — K.: Incruryr icropii Ykpainu HAH
Vkpainu, 2015. — Bum. 9. — C. 201-214.

Hayxosuii kepignux — I. B. Yoanos, 0. eeon. n., npogp.
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YJIK 504.06
H. B. Herona, acmipanr
Kuiscoruii hayionanvuuil ynisepcumem 6yoienuymea i apximexknypu, Kuig

BILIUB BYIIBEJBHOI I'AJTY31 HA JIOBKLJLIA

M#u JKHMBEMO B €IOXY 3arOCTPEHHS IUTAHHs €KOJOrii. Yci JKHBi OpraHismu, Imo
HaCeJISIIOTh HaIly IJIaHETY, ICHYIOTh He caMi 1o co0i, a 3aJie’aTh BiJl HABKOJHUIIHEOTO
CcepelloBMINia 1 BiMUyBarOTh ii BIUMB. [lmaHyouM HOBe OYOIBHHUIITBO, MH CTalld
YCBIIOMITIOBATH, 110 Oyab-fka OymiBIS TOBHHHA HE TIUIBKM  BIAMOBIgaTH
(hYHKIIIOHAJIBHUM 1 €CTETMYHHM BHMOTaM, ajie 1 He YMHHUTH HEraTUBHUX E€KOJOTTYHHMX
HACITiZIKIB Ha HABKOJUIITHE cepenoBuiie. Te, Mo My OyIyeEMO ChOTOJTHI, TOBUHHO 1 Yepe3
GaraTo pOKIB TapMOHIHO TO€JHYBATHUCA 3 HABKOJNMIIHBOIW TPUPOIOK 1 HE
3a0pyIHIOBATH .

Bix eneprii OymiBeTbHOTO CEKTOPY YTBOPIOEThCS Maiike 40% CBITOBHX BHKHIIB
CO2, Bigmosinae 3a 6mu3pko 50 % kmiMaTHUHHX 3MiH, 40 % — €HeprocrnoXUBaHHS Y
BChOMY CBiTi Ta 50 % — BIJXOMIB CMITTE3BAIMII, HE KaXXydd BXKE TPO 3a0pyTHEHHS
MOBITPs,, BOIM, IIYM Ta PYHHYBAHHS MPUPOIHHUX CEPENOBMIN ICHYBaHHS TOMY LEH
CEKTOp MAa€ BEJIMYE3HWH MMOTEHI[a] JUIs OYHUIINEeHHs IulaHeTd. HoBuit MikHapoOmHUI
CTaHIApT JOMOMara€e Taly3l poOWTH Il caMe 3aBASKH ONTHUMI3allii CrocobiB
BHUKOPUCTaHHS OyaiBeNlb, a TaKoX €(QEKTHBHOMY IOBTOPHOMY BHKOPHCTAHHIO Ta
NepepoOIICHHIO TXHIX KOMIIOHEHTIB.

Ha cranii mpoekTyBaHHs BapTO 3p00MTH eKoyoriynuii BuOip. Hanpuknan, obuparu
nepepobsieHi abo mpupoaHi OymiBeNlbHI Marepiand, sKi npoaykyroTs menine CO2 mixa
yac iX BUpoOHMITBA. Takok BpaxoByBaTH AOBIOBIUHICTH OyniBii abo cropymu, ii
JOBrOCTPOKOBI TIOTPEeOH Y BUPOOHHUIITBI BiIXOIIB Ta CIIO)KUBAHHS €HEprii.

ITopucTuii 6eTOH.

Bennyesna anamiTiuHa poOOTa 3 TEXHIKO-€KOHOMIYHOI OI[iHKH Pi3HUX OyIiBEIbHHX
MaTepialiB MOKa3ajga, II0 KOHCTPYKIi 3 TIOPHUCTOr0 OCTOHY 3a MOKa3HUKAMHU
MaTepialoMiCTKOCTi, EHEPrOMICTKOCTI, KaliTaJOMICTKOCTI Ta 3arajbHOi TPYJOMiCTKOCTI
BMIIIHO BIiJpI3HSIOTHECSA Bijl TpPaauIiMHMX CTIHOBMX MarepiaiiB. Hampukian, nuaromi
KamiTaabHi BKJIAJAEHHS, [0 BpaxOBYIOTH IIOB'A3aHI BUTPAaTH Ha BHUPOOHHUIITBO
CUPOBUHHMX 1 JOINOMIXKHHMX MAaTepiaiiB 1 NMaJMBHO-€HEPreTHYHI PECYpPCH, JUIS CTiH 3
nopucroro 6eroHy B 1,5 pasa MeHIIe, HiXK 3 Kepam3uToOeTOoHy. EHepromicrkicrh
BUpOOHHMIITBA (3  ypaXyBaHHSAM  BHPOOHMUTBA  B'I3KMH 1  3aIIOBHIOBAYiB)
HI3IPIOBATOOETOHHUX IAaHENIEH B OPIBHAHHI 3 KEPAM3UTOOETOHHUMU TTAHEISIMU MEHILA
MpHOIU3HO Y 2 pa3h Ta Hi3APIOBATOOETOHHUX CTiHOBHMX ONOKiB B 1,8-2,7 pasza meHille,
HIXK Y BUPOOHHIITBA KEPAMIYHUX KaMEHIB 1 TIIMHSIHOI IIETJIH, a BUTPATH TEILIOBOT eHEeprii
MpH eKCIuTyaTallil Takux OymaiBenb (y po3paxyHky Ha 1 M2 crinm) menmn Ha 10-40%.
3acTocyBaHHs1 OJOKIB 3 MOPUCTOrO OCTOHY B CTiHaX Oy[iBelb 3aMiCTh LErJd
CKOpOYY€E TPYAOMiCTKicTh OyaiBHUITBA B 1,4-2,0 pa3u.

3 BBE/ICHHSAM HOBHX HOPMATHUBHUX IOKa3HHKIB MO TEIUIO3aXHCTy OyiBenb ix
OyIiBHUITBO 3 TPAJUIIifHUX CTIHOBMX MaTepiaiiB (Leria i KepaM3UTOOSTOHHI MaHelT)
CTajl0 €KOHOMIYHO HEBMIIJHHUM, OCKUIBKM BHMAarayio O 301IbIICHHS TOBIIMHU CTIiH 10
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1,5-2,0 M. Bupobu 3 mopucroro 6eToHy MaroTh KOe(imi€HT TEIUIONPOBITHOCTI y 2-3
pasu HIDKYE, HDK y ErIH Ta KepaM3WTOOCTOHHHMX TaHeliel. BimmoBimHo, cTiHH 3
MOPHUCTOr0 OETOHY y 2-3 pasu TEIUTilie IerelIbHIX NMPH 30epe)KCHHI TOBIIMHU CTIHOBUX
KOHCTpYKIiK B Mexax 400-600 mm. Lle BuriHO HacamIiepes 3 eKOHOMIYHUX MipKyBaHb,
OCKITBKU 0OCST CTIHOBHX KOHCTPYKIIIH 3MEHIIYEThCS TaKOXK y 2-3 pasu 3 OXHOYACHHM
3a0€3MeUCHHSAM TEPMITHOTO OTOPY, IO BiJINOBI]a€ HOBUM HOPMATHBAM.

Y miii curyanii TPUCKOPEHHA PO3BHTOK BHPOOHHIITBA IOPUCTOrO OETOHY SIK
HallepEeKTUBHINIOr0, MPAKTUYHO OE3aITEPHATHBHOTO Ta OCBOEHOTO B MPOMHCIOBUX
Macmrabax KOHCTPYKIIHHO-TEIUIOI30ISIIIIHOTO MaTepiary € HeBIIKIIQIHIM 3aB/IaHHIM.
SIkmo BpaxyBaTH, IO OOCSAT Hi3JpioBaTOoro OETOHY B CTIHOBIHf KOHCTpYKIIi MoOXe
cranoButu 70-100%, To HaporIyBaHHs OOCSTIB HOro BUPOOHHUITBA JIO3BOJIUTH iCTOTHO
3HM3UTH 3arajbHi TPYIOBHTPATH, BapTicTh OYIIBHUNOTBA 1, BIJIIOBIJHO, PHHKOBY
BapTICTh JKUTJa TPH OFHOYACHOMY 3a0e3NeyYeHHI HOBMX HOPMAaTHBHHX ITOKa3HHKIB
TEIUI03aXUCTy Oy/iBeIb.

OCKiJIBKM HACiJKM 3MiHM KJIIMaTy Ta iHIIMX €KOJOTiYHHMX NpOOJeM CTaroTh BCE
OLITBII BUPaYKEHNMH, BaXKJIMBO 3HAWTH CIIOCOOM 3aXHCTY AOBKIJUIS Ta BUKOPHCTOBYBATH
aJbTePHATHBHI JPKepea MajuBa, KoM 1ie MoIINBO. OOMEKyBaTH KiJIbKICTh Yacy, sIKHi
MAIIMHA TIPOBO/SATH HA XOJIOCTOMY XOAy, a B Tpoleci OyAiBHHLTBA HEOOXiTHO
MiHIMI3yBaTH KiJIbKICTh BiZIXO[iB, NEpepoOIsiIouH iX Ta MOBTOPHO BHKOPHUCTOBYIOYH, a
HE 3alOBHIOBAaTH MICLICBI 3BaJIMIIA.

Hayxosuii kepienux — O. I'. JKykosa, k.m.H., Ooyenm
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YK 606
J. M. Ilanyma, CTygeHT
JI. 51. Caaranos, CTyneHT
I. O. IlleBueHKo, CTyEHT
Hayionanenuti agiayitinuii ynieepcumem, Kuis

@ITOPEMENIAIIA SIK METOJA OYUINEHHS 3ABPYJHEHUX TPYHTIB
BHACJIIJIOK BIMCBKOBHUX AU

Cranom Ha 2023 pik, Ykpaina Bxe Oinbmie 10 pokiB 3HaXOAWTHCS Yy CTaHi BIHHH 3
P®. Bracnifgok apTmiepificbKux OOCTpiNiB, paKeTHHH ymapiB, 3aCTOCYBAaHHS JPOHIB,
Ba)XKOI TEXHIKM Ta aBiaboMOapIyBaHb BeNWKI IUIOMII 3€MIi perpagoBaHi Ta
3a0pyAHUIINCS PAKSTHUM TATHBOM Ta BaKKMMH METaJaMH, YTBOPCHO BEJIMKa KiIbKICTh
BUPBIB Ta KpaTepiB Bix cHapsaxiB. Jani nii P® Oymu Ha3BaHi exomuoM, i piBeHb
3a0pyIHEHHS 3eMeJb CTAHOBHTB 3arpo3y s JiroAei. Takox, BHACTIIOK 3a0pyaHEHb Ta
aKTMBHMX BIMCHKOBHX /i TIOCIBHI IUTONII 3HAYHO 3MEHIIMINCH. JIJIs BiJHOBIIEHHS
3a0pyIHEHHUX I'PYHTIB i BOJOHM MOXKIIMBO BUKOPHCTOBYBAaTH METOAM peMeriartii.

BHacninok BilicbkoBUX ailf BinOyBaeTbcs 3a0pyAHEHHS IPYHTIB Ta BOIOWHM
BaXKUMH MeTajamMu Takumu sk Pb, Cu, Zn, Ni, As, Cr, Ag, Hg, Se, Cd Ta Co.
BHacnijjok BUrOpaHHsI TIOJIB, PO3PHBIB CHAps/iB BigOyBaeThcs MOBHA abO YacTKOBA
cTepwiizaiisi BepxHboro miapy IpyHTy (5-10 cm map). HaiibGinbme Bix BiliHH
MOCTPaXKaJIK MiBHIYHI, HEHTPaJbHI Ta CXifHI obmacTti YkpaiHu.

Pemeniamist rpyHTy MoXMBa (i3MYHMMH METONAMH, SIK EJIEKTPOXIMIYHUM Ta
€JIEKTPOKIHETUYHUM MeToaMu. EJIeKTpoXiMiuHi MEeTOH IPYHTYIOThCS Ha IPOXODKEHHI
CJICKTPUYHOTO CTPYMY Kpi3b IPYHT, THM CaMHUM 3[iHCHIOETBCS OKHCICHHS IIKIUTMBHX
PEYOBHUH, EIEKTPOJI3 BOIM, €IEKTPOKOATYNALis, X BUKOPHCTOBYIOTH ULl OYMILECHHS
IpYHTIB Big HapTONpOAyKTiB. B OCHOBI €JEKTPOKIHETUYHHX METOMIB JISKHUTH
30UIBIICHHST PYXJIMBOCTI  3a0pYyAHIOIOUMX pPEYOBUH 32 PaxyHOK IPUKIAJaHHS
€JIEKTPUYHMX TONIB Ta 3aCTOCOBYIOTh ISl OYHUILICHHS IPYHTIB BiJ Ha(TH 1 BaKKUX
MeTaliB.

Takox, BUKOPHCTOBYIOTH XiMiuHI METOAM BUKOPHCTAHHS PO3YHMHIB 3 CHJIBHUMH
OKHCJIIOBaYaMH, SIKi Ha3MBAaIOThCS METOAAMU IPOMHUBKH, BOHH BHUKOPHUCTOBYETHCS IS
OYHIICHHsT 3a0pyIHEeHb Bil HA()TOBUX MPOAYKTIB, TAKOXK 3HWKYIOTh MOOUIBHICTH Ta
TOKCHYHHMI1 BIUIMB Ba)KKHX METAIB.

IcnyroTh MeToau i GiONIOriYHOTO OYUIICHHS IPYHTIB - 1e Merof (iTopememiarii.
diropemenianisi 03BOJSIE OYUCTUTH IPYHTH Ta BOOM 3a JIONOMOroK abcopOuii
3a0pyIHMKIB POCIMHAMH, Ta 3aCTOCOBYETHCS [UIsl OUYMIICHHS IPYHTIB BiJl BaXKKHX
MeTaiB. 3a pe3ynbTaTaMi BUBYCHHS HAYKOBUX JIOCIIPKEHb HPUHIIUIHA 10 BUCHOBKY, 11O
TUTIOBUMH TIPEJCTaBHUKAMH € 000O0BI, sIKi epeKTUBHO MOTJIMHAIOTH 3 IPYHTY CIpKY Ta
CBHHEIb, 3JIaKOBi, 3[JaTHi MOrJMHHATH MiJb Ta HiKedb 3 IPYHTY, aiCTPOBi, IO
MOTJIMHAKOTH Ka/IMili, CBMHEIb Ta IIMHK 3 IPYHTY, KalycTsHi €()eKTUBHO TOTIMHAIOTH
KaMiH 3 IpyHTY.

VYV ¢iropemeniaiii € He3amepedHi IepeBard, sSK [elICBU3HA Ta MPOCTOTA Y
BUKOPUCTAHHI TPHU SIKii HEe 3HAJOOHTHCS BUCOKOKBaNi()iKOBAHHII MEPCOHAN, TAKOX
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(iTopeMenialisl € €KOJIOTIYHO YHCTOK Ta COIMIaJbHO NPUIHATHAM METOIOM, 3/aTHa
TIiABUIIUTH POJIOYICTh IPYHTIB, 3amobirae eposii IpyHTiB. Y diropemenianii € cBoi
JIMITH, TaKi sIK: 3aHaJATO CHIIbHE 3a0pyAHECHHS IIPU SKOMY POCIIHHH HE PO3BUBAIOTHCS.

Jns migBumieHHs e()eKTHBHOCTI OYMIIEHHS IPYHTIB, MOXJIMBE 3aIpOBaKCHHS
IPYHTOOYMCHHUX CiBO3MiH, C(OPMOBaHMX Ha OCHOBI 3[JaTHOCTI PI3HHUX POCIUH
3aCBOIOBATH Baki Meramu. Yepryrounm pociuHH e(eKTHBHICTH Qiropemenmiamnii
30UIBIIYETRCS, @ BHCHAXCHHS IPYHTIB - 3MeHIIyeThcs. CiBO3MIHM TOBHHHI OyTH
CKJIQJIeHI BITHOCHO 0 TNEBHMX MIUISTHOK IPYHTY Ta MoAM(iKOoBaHI Ha MicIi, NpoTte
e(eKTUBHOIO CIBO3MIHOIO IS (hiTopemeniarii 3eMenb CTely, JiCOCTeNy Ta MillaHuX
miciB, Oepydw JO yBarWm TeMIIEpaTypHi HOPMHM YKpaiHH - Iie: OaraTopiuHi TpaBH
(KOHIOIIIMHA OJICKCaH/IpilChKa, JrolepHa 1ociBHa) (1-2) - 6000Bi KyabTypu (JrOHH 260
ropox nociBaui) (3) - COHAIHUK (4) 03UMe KHUTO, O3UMHIA STIMIHB (5) - TOPOX HOCIBHUH
mizciB 10 03uMux (6) - MickaHTyc rirantcbkuil (7-8) - pi3Hi Bumu ripuuiii (K ripuuist
canatHa) (9) - tpurukane (10) - xykypymsa (11) - paiirpac (12). Buxopucranss
XEJIaTHHX CIIONIYK Y PEry/IbOBaHHX J03aX CIPHATHME ITiIBHIICHHIO eKCTPAKIIii METalIiB 3
rpynry Bix 20% 1o 109.38%. Meropamn MyTareHe3y MOMIIMBE OTPUMAHHS MYTaHTIB
MEBHUX POCIHUH, SKi XapaKTepHU3YIOThCSA Y BJIBidi, BTPUYi, IHKOJIU B YOTHPH Ta II’STh
pas3iB BUIIMMH PIBHAMH MOTIMHAHHS Ta BHHOCY BOKKHUX METAIIB.

Cepen OlOTEXHONOriYHMX METOMAIB 3acCIyroBYOTb Ha YBary METOOU T'€HHOI
iHKeHepii Ta BHUKOPUCTaHHS MIKpPOOpPraHi3MiB. 3a JIOMOMOIrOI0 T'eHHOI iHKeHepil
MOXJIMBO MOAMGIKYBATH POCIMHM 3 Oa)KaHUMH O3HaKaMH Ui QiTopemeniarii..
BukopucranHs MiKpooOpraHi3MiB, a came pi3oc)epUuHHX MIKpPOOPraHi3MiB MOXe
CIIPHUATH POCTY POCIMH, IMiJABUIIYBATH IX IPHIATHICTh Ta CTIMKICTh 10 BaXKKHX METAIB,
30UIBIIUTH MTOBEPXHIO Ta TIMOMHY KOPEHIB POCIMH JUIS MOJNETHIeHHs ¢iTocradimizarii
Ta CIYXHUTH QiNbTpauiiHuM 6ap’epoM HPOTH MEepeMillleHHs 10HIB BaKKHX METaliB BiJ
KOPEHIB JIO TIaroHiB.

Orxe, BoeHHI ail Ha TepuTopil YKpaiHM CHPUYMHWIN 3a0pyIHEHHS IPYHTIB,
BOJOIM Ta TMOBITPs, €KOJOriYHE CTAHOBHUILIE MOTIPIIMIOCS 1 MOCIBHI IUIONII
3MEHIIWINCA. EKONOriYHO YMCTUM Ta AEIIEBUM METOJIOM OYMILECHHSA JOBKULIA €
¢iTopemenialiis, BUKOPUCTAHHS SKOi € JOLIJIBHUM Yepe3 IX MOXIIMBICTH MOTJIMHATH
Ba)KKi METalld, NPU LOMY HE BHUKOPHUCTOBYIOYM BHCOKOKBaJi(hiKOBaHHUI MHepcoHal,
MpOTe i3 JIMITaMH Y BUTJISII OOMEXEHOI CTIMKOCTI 0 MeBHMX KOHLEHTPAL[i METaliB.
[igBumenns: epexTuBHOCTI  Qiropemenianii Ta 3MEHIICHHS 1i HEraTHBHUX
ocobnMBOCTEeH MOXE OyTH [OCSITHYTO 3a JOMOMOrol (pOpMYyBaHHS CrEelialbHUX
CIBO3MIH jisi TPOBEACHHs (QiTopeMenmianifHuX 3axomiB. BHUKOpHCTaHHS XellaTHHUX
CIIONIyK, CTBOPCHHSI MYTaHTIB IITYYHHM MYyTareHe3oM, TeHHUX Moaudikamiii pociuH ta
BHECEHHS MiKPOOPIaHi3MiB.

Hayxosuii kepignux — M.M. Bapanosecwiuil 0. c. H., npogh.
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YK 628.3
. O. ITonoxoB, CTyIEHT
Hayionanenuti agiayitinuil ynieepcumem, Kuis

OYMIIEHHS CTIYHUX BO/ BIJ ®OCDPATIB

Ha croromninmHiit nens npodiema eBrpodikarii, sk y cBiTi, a 0cob1rBO B YKpaiHi €
Ha3BHYAiHO akTyaspHOW. KoM BOJOPOCTi MOYHHAIOTH PO3KIAIATHCh, TO BHIISIOTH
Y BeMKOMY 00’€Mi MeTaH, TAKOX aMiak i CipKOBOJIEHB, III0 BKpaif )kKaXJIMBO BIUIMBAE HA
yci XKUB1 OpraHi3MH i 3HHIYe OBy YacTUHY BUAIB (uiopu i (ayHH, IO NPOXKUBAE Y
BoOMMI. Takox 3a0pyIHIOETHCS CKJIAJl BOJOHMH, HOTipIIyIOUH ii caHiTapHO-Tirie€HiuHi
SIKOCTI, 1 pOOJISTYH ii HETIPUIATHOO ISl KYITaHHS Ta JJIsl BAKOPUCTAHHS Y ITUTHUX LLIAX
1 TOOYTOBHX NMUTAHHSX.

INpruuHotO 1i€i mpobnemu € HaaMipHEe HaIXOKeHHS (ocdaTiB 10 MOBEpXHEBUX
BOJ, B HAacliIOK 4Oro KOHIEHTpauis ¢ocdariB B  BomoiMax B JeKiIbka pasiB
MEPEBHIIYE HOPMY.

o moBepxHeBHX BOA (ocharH MomaaaroTh 3 Pi3HUX DKEpEN: KOMYHAaIbHI CTOKH,
3MUB JIOIIAMH JJOOPHB 3 TOCTIOAPCHKHX YTiflb, €pO3is IPYHTIB . 3a ISSIKUMH JaHUMH JI0
75% Bixm 3aranpHOl KiJgbKocTi (ocdopy, IO CKHAAETHCS B BOIOWMH BHOCSTH
KOMYHaJIbHI CTOKH. TOMy Il 3MeHIIeHHs MicTKocTi docdartiB y Bogax, HmoTpiOHO
MOKPAIUTH CHUCTEMY OYHUCTKM KOMYHalIbHHMX BoA. Tomy Mera naHoi poOoTtu Oyrno
JOCITiJDKSHHST Haile()eKTUBHIIION0 METOY JUTsl OYUCTKH BOJ BiJl hocdaTis.

3arajgoM iCHye TpH TPYNM METOMAIB OUMIICHHS CTIYHUX BOJ BiJ OiOreHHHX
€JIEMEHTIB, IIe MeXaHi4Hi, (i3UKO-XiMi4Hi, Ta Gionoriyni. XiMi4He OCa/UKEHHS € OJHUM
3 HaWOinbml e(eKTHMBHUX METOMIB O4YMILIEHHS CTiYHMX BOX Bin ¢ocdaris, sAKkuit
0a3yeTbCsi HA BUKOPUCTAHHI XiMIYHHX pPEareHTiB Wi BHIaleHHT (ocdatTiB 3 BOIU.
Bionoriyne ouumieHHsT € iHMKMM e(QEeKTHBHHM METOAOM, SIKHH BHKOPHCTOBYE
MiKpoopraHi3mu [uis BuaaieHHs ¢pocdaris 3 Boau.

[Ticnst TOBroro ompaifoBaHHs iCHYIOUMX CXEM Ta METOIB OYHCTKH, MPUHHATO 3a
OCHOBY BHIalieHHs (QocdaTiB 3 KOMyHaJbHHUX BOA  METOOOM  aJcopOuii..
Pe3ynbTaTUBHICTD aICOPOLIITHOrO OUHMIIICHHS MOXKE HOCATaTH BUCOKHX MOKa3HUKIB (80-
95%). B KOMIIOHEHTH pe3yJIbTaTUBHOCTI aJCOPOLIMHOrO OYMIIEHHS BXOXATH TaKi
CKJIQJIOBI: XiMiuHa mpupoau ancopOeHTy, IUIoma aacopOLiiiHOl MOBEepXHi, XiMidHA
OynoBa BUAOOYTOI pEeYOBHHH Ta 1l CTaH B PO3UHHI.

OuuileHHs] CTiYHUX BOA Bif (ocdaTiB € BaXIMBOIO 3a7aueio Uisl 3a0e3MeueHHs
CTIHKOrO PO3BUTKY JIIOZICTBA Ta 30€pEHEHHS HABKOJIMIIHBOI'O CEPEIOBHUIIA.

CnucoK BUKOPHCTAHOI JIiTepaTypu:
1. XapakTepucruka siKicHOro crany Boj Oaceiiny [Hinpa mporsrom cepras 2021
poky | Bim 06.09.2021 [Enmexkrponnuii pecypc] — Pexum  mocrymy:
http://kv.darg.gov.ua/_harakteristika_jakisnogo_0_0_0_2502_1.html

Hayxosuii kepignux - T.1. Obywenxo cm. Guxi.
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YJIK 504.3.054
JI. A. PaTylmiHIOK, CTYJIEHT
Hayionanonuti Asiayivinuil ynieepcumem, Kuis

AHAJII3 EKOJIOTTYHOTO ITACITIOPTA KATBCBKOI OBJACTI IIO10
HEPIOAY JIOKJAYHY

IMocTanoBka npobjemu. JlognHa 3aBXAW Mae BENMKWI BIUIMB Ha Npupony. Bin
CaMOro HaIlloro HAapOKCHHS JI0 CaMICIHBKOI CMEpTi KOXHA JIFOJMHA 3MIHIOE
HABKOJIMIIIHE CEPEIOBHINE, HA JKalb HE 3aBKIM B MO3UTHBHY CTOpOHY. Uepe3
BIZICYTHICTh HAJIG)KHOI KyIbTYpU JIIOAM JOCI HE MAarTh JOCTaTHBOI EKOJOTiYHOI
CBIIOMOCTI Ta BiJITOBIJHOrO MHUCJIEHHS. HaMm BaXko yCBiJOMHTH, IO IiI TUTAaHETa HaM
HE HaJIeKHTh, a 10 MU PO3JIUIIEMO CBOE iCHYBaHHS 3 MUIBSPAAaMH JKHUBHX OpTaHi3MIB.
Ha nanwuit mepion yacy JrO[M aKTHBHO OOPIOTBCS 3 PI3HOTO THIY 3a0pYAHIOKOYUMHU
peyoBHHAMH. AJle YH JOCTATHHO MH POOMMO 3a JUIS HAIIOI IUTAHETH, YM MOXKEMO MH 1if
JIOTIOMOT'TH CBOEIO O€3.TiSUTbHICTIO TAaKOXK?

Mertoro Te3 € pO3IJIs BIUIUBY JIOKAAYHY Ha SIKiCTh HABKOJIMIITHBOTO CEPE/IOBHIIIA.

IManpemis COVID-19 mana mmpokuii CleKTp HEraTUBHHUX BIUIMBIB Ha COLIAJIBHO-
€KOHOMIYHE JKHTTS Ta 3[0pOB’S HACENCHHs 3arajioM, a OT TMpUpOja MOYHHAIA
BifHOBImIOBaTUCA. bByno 3adikcoBaHO IOBEpHEHHS TBAPUH B MicCld  IXHBOTO
TIONEPETHBOTO iICHYBAHHSI, OYMILECHHS NPHOEPEKHNX BOA, Yepe3 Te, L0 SIXTH Ta KaTepH
BUXOJIMJIM B MOPEHE TAK YaCTO SIK MONEPEIHBOTO POKY.

Taxosx 3MiHM cTaHy JOBKULIA Oynmu 3adikcoBaHi i B YKpaiHi, 10 30KpemMa 3HaHIuIo
BiJJOOpakeHHsI B €KOJIOTiYHUX macrmopTax KuiBckkoi obiacti. Exonmoriunmit macmopt —
LIe TOKYMEHT, 10 CKJIaJaloTh i3 METO0 3a0e3MeUeHHs AepKaBHOr0 00JIiKy 00’ €KTiB, SIKi
BILUIMBAIOTh HAa CTaH JIOBKIJUIS,, KOHTPOJIO 32 CTAHOM €KOJIOTIYHOI O€3MeKH, BiIBEPHEHHS
Ta JIiKBi/alil HEraTUBHOTO BIUTHBY TOCIIONAPCHKOI Ta iHIIOI BUIIB AisUTEHOCTI.

Jlnst mopiBHSHHS PO3IJIAHYTI JaHi 3a nepion 2018-2020 pp. (tadm. 1).

Tabauys 1
Bukuam 3a0py1HIOI0YHX PeYOBHH 32 BUAAMH eKOHOMIYHOI MislIbHOCTI

Ne Buay ekoHOMIYHOI [isUIBHOCTI Obcsru BUKIIB, THC. T
3/1 2018 2019 2020
1.1 CinbchbKe, J1icOBE Ta pOHE rOCIIOAAPCTBO 12,825 | 13,708 7,083
1.2 | JoOyBHa mnpomucioBictb 1 po3pobuenns| 0,199 0,175 0,107
Kap’epiB
1.3 | IlepepobHa NpOMHCIOBICTh 5,246 5,618 5,122
1.4 | TocrayaHHs enekTpoeHeprii, razy, napu ta | 55,679 | 58,195 | 46,435
KOH/IMI[IHOBAHOTO TIOBITPsI

1.5 | Bogomnocrauauss; KaHaTi3arlisi, 2,258 2,243 2,245
MOBODKEHHS 3 BiIXOIaMH
1.6 ByiBHUIITBO 0,165 0,064 0,199

1.7 | OnrtoBa Ta po3apiOHa TopriBiust; pemont | 0,334 0,236 0,208
ABTOTPAHCIOPTHUX 3aCO0IB i MOTOLIMKIIIB
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1.8 TpancriopT, CKJIaJIChbKE  T'OCHOAAPCTBO, 3,878 3,358 4,603
TIOINTOBA Ta Kyp'epchKa AisUIbHICTh

1.9 | TumvacoBe po3MilyBaHHS ¥ opraHizaris 0,001 0,0 0,0
XapuyBaHHsI

1.10 | Indopmaris Ta TeIeKOMyHIKaIii 0,0 0,106 0,0

1.11 | diHaHCcOBa Ta CTpaxoBa JisUIbHICTh 0,0 - -

1.12 | Omepariii 3 HEpyXOMHUM MaiiHOM 0,029 0,097 0,107

1.13 | IIpodeciitna, HaykoBa Ta  TeXHIUHa 0,009 0,007 0,025
JUSUTEHICTD

1.14 | HismpHicTs y chepi aaminicTpatusHoro ta | 0,034 0,029 0,013
JIOTIOMI>KHOT'O 00CITYT OBYBAaHHS
1.15 | epxaBHe  ympaBmiHHS ¥  0OopoHa; 0,419 0,326 0,287
000B'3KOBE COLliaJIbHE CTPAXyBAaHHS

1.16 | Ocsira 0,111 0,19 0,055
1.17 | OxopoHa 3/10pOB'st Ta colliajbHa J0IOMOra 0,067 0,057 0,055
1.18 | MucrenrTBo, ClIOPT, pPO3Bary Ta BiIIOYHHOK 0,0 0,003 0,003
1.19 | HanaHHs iHIIMX BUJIB ITOCTYT 0,004 0,004 0,003

3a JaHUMH TaOJIUI MOYKHA MMOOAYMTH, 10 MakKe 3a BCiMa acleKTaMH Majlo Micle
3MEHIICHHs 00csary 3a0pyqHEHHs, a/pKe 3a Mepiof KapaHTHUHY Oulblla YacTHHA
MiANPUEMIIB 3YIIHHWIA CBOIO poboTy abo mepeiinuii Ha AWMCTAHLIHHUA MeToq
ympaBiminasg. Hanpuknan B myHkTi 1.16 «OcBiTa», KUIBKICTh BHKHIIB 3MEHIIIACS B
TMIOJIOBUHY, aJKe BCI IIKOJIH, Ca04YKH Ta YHIBEPCHTETH OyiU TIepeBe/ieHi B 04Hy GopMy
HaBuaHHs. Takox B MyHKTI 1.1 mpociiAKOBYeThCs 3MiHA KiJBKOCTI BUKU/IIB TEX Maike
B moioBuHy. B myHkTi «/lisutbHicTH y cdepi aaMiHICTpaTHBHOTO Ta JOMOMIXKHOTO
00CIIyroByBaHHs» 3arajbHa CyMa BUKUJIIB CKOpOTHJIAcs B mopiBHsHHI 3a 2018 pik y 2,6
pasu, a 3a 2019 pik y 2,2 pasn.

XapaxTepHo, 10 MpUpicT BUKHUIIB OyB y myHkrti 1.6; 1.8; ta 1.12 amxe mig yac
JIOKJIAYHY IIepecyBaHHS I'POMAJICBKMM TPaHCIOPTOM Oyi10 OOMEXKeHe, a OT Kyp €pH
Mauiy Oinbliie MOXJIMBOCTEH. TakoK Bijf MOYATKy KapaHTUHY Maiike Bce OYIiBHHUITBO
MPUIMHWIO POOOTY, ane Ti MPOeKTH, L0 oAU OyayBanu 3a cBoi komrtu (iX Maibke
20%)- mpomoBKyBaK CBOK PoOOTy. A micist ocnablieHHs: KApaHTHHY TOIHUT 3piC Ha Te
JKHTIIO, JIe POAOBKYBAJIHCS POOOTH Ha OyIiBEbHUX MalIaHIHKAX.

OTxe, Ha OCHOBI aHaNi3y eKOJNOriyHuxX macmoptiB KuiBchbkoi 00macti MoxHA
3po0MTH BHCHOBOK, IO JIOKAAYH OyB TSHKKUM BHMIPOOYBAHHSAM I JIIOJEH, ayie uis
HaBKOJIMIIHBOTO CEpeIOBHILA 116 OYB MaJCHbKHI Iepiof 4acy, 3a KUl HaBaHTAKCHHS
Oyno MiHiMi3oBaHO. X0ua 3MEHIICHHs 3a0pyIHEeHHS Ille JajeKo Bij ieabHOro CTaHy,
aje 1 JaHi € TMO3UTUBHUM KPOKOM JIO CTaJIOr0 PO3BUTKY i BiMOBiAadbHOI MOBEIiHKU
cycminberBa. Jlloaw, B Haml yac, BKe 3poOWJIM 0araro KpOKiB 33l TMOPATYHKY
NPUPOJH, alie iX HeJOCTAaTHBO, Il KapaHTHH M0Ka3aB, 110 MUIaHEeTa MOXKe BPATYBATUCS
CaMOCTIiHO, B CBOIO Yepry JIIOJ IOBHHEH JONOMAaraTu Ta NMPHCKOPIOBATH BCi MpOLECH
BiJIHOBJICHHS.

Haykosuii kepignux - T.B. Caenko, 0.neo.n., npog.
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YK 336:502.4
I'. T'. TpoxumeHko, 1.T.H.
M. B. I'py0unii, actipasT
Hayionanvnuil ynieepcumem xopabne6yoyeanms
imeni aomipana Maxaposa, Mukonais

AHTPOIIOIEHHUI BILIMB TYPUCTHAYHOI AISLJIbHOCTI HA
EKOCUCTEMM B310BK TUJIT'YJIbCBKOI'O JINMAHY

Tunirynecbknif uMaH — HalOUTeIma BomolMa miBHIYHOro IlpmuopHOMOp’S Ta
HalIuCTIMMI JTMMaH YKpaiHH, MPO30pICTh SIKOTro Jocsrae 7 MerpiB. THIIrymbChKuit
JIIMaH Ma€ COJIOHICTb, sIKa B JesKHMi mepion nocsrae 30 mpowmine, o B CBOIO 4epry
BH3Ha4Yae 0coOIMBoCTi (riopy Ta GayHH JMMaHy Ta MPUOEPEKHNUX JIYIHHX €KOCHCTEM.
30kpema, 0COOIMBICTIO 1 IIHHICTIO aKBaTOpii TWIITyIIbCHKOTO JIMMaHy € 3pOCTaHHS TYT
13 BHIIB BOIOpOCTEi, 3aHECEHHX 10 UepBOHOI KHUT'H Y KpaiHH.

Tunirynscbkuii uMan € 06’ektoM CMaparoBoi Mepexi Ta BaKIHMBHM BOJHO-
GOJIOTHUM  YriZZsiIM MIDKHapOIHOro 3Ha4eHHS. THIIYJIbCBKUH JIMMaH € MiCleM
THi3/lyBaHHsI 3HAYHOI KiJIbKOCTI NTaxiB, YacTHHa A30BO-YOPHOMOPCHKOIO MirpaiiiHoro
KOpPUIOPY Ta HOro 3HAYMMICTh JUIsl TPUXUCTKY TTaxiB 3pocia 3 [O0YaTKOM
MOBHOMACIITaOHOrO BTOPTHEHHs pocii Ta pyHHyBaHHAM ekocucTeM KiHOypHCBKOrO
MBOCTPOBA, enbTH JHinpa Ta iH.

Pa3oM 3 THM criocTepiraerbcs 3HauHE 301IbIICHHS aHTPOIOICHHOIO HaBaHTAXKCHHS
Ha peKpealiifHi IUITHKKA MapKy, cepel SKUX € i OCOOJMBO I[iHHI Ta ypasjiMBi AUISHKH
MIIAHKX KiC, 30HYBaHHS SKUX Ta MpaBWia OXOPOHHU NOCI He 3aTBepkeHo. Li minmsHku
3a3BU4ail € 0COOIMBO NPHUBAOIMBUMU JUIS TYPUCTIB, aJUKE BUPI3HAIOTHCA €CTETHYHOIO
KpAacolo Ta 3pyYHUMHU YMOBAaMHM JUIsl TaK 3BAHOT'O «IMKOTO TYPU3MY» i 3HAXOAATHCA MiJ|
MOCTIHHUM aHTPONOreHHUM BIUIMBOM. Cepesl OCHOBHUX YMHHHKIB BIUIMBY 3HAYHHUM €
3ai31 aBTOMOOLTIB 10 Y30epesoKs JTMMaHy, BUTONTYBaHHsI, MOTOTOHKH Ta iH. 30Kpema,
y 2022 pori uepe3 TYpUCTHUYHY IiSUIBHICTh Ta «IUKHH TYpH3M» OYJIO MOIIKODKEHO
6mu3pko 40% Teputopii Benukoi ykpaiHCBKOI KOCH, IO HAHECIO 3HAYHY LIKOIY
nomysiii MopkiBauti npudepesxnoi (Astrodaucus littoralis) Ta ocenuiity ii icHyBaHHSL.

B

0). - %
Pucynox 1 - Micus 3pocransst (a), 3oBHimHi#i Burisizn (6) Astrodaucus littoralis

VYV pamkax BiZHOBIEHHsS TNPUOCPSIKHMX EKOCHCTEM Ta 3MEHIICHHS BIUIUBY
peKpeaniitHoi AisUIBHOCTI 3alpONOHOBAHO KOMIUIEKC OpraHi3alliiHUX, MpPaBOBUX Ta
OXOPOHHHX 3aXOfiB, 30KpeMa, OONAlITyBaHHS MiCIlb CTOSHKH aBTOTPAHCIIOPTY,
TeperJisiI IPABUIT Ta PEXKHUMY OXOPOHH YPa3IHBUX 30H HapKy.
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YK 504.064.3
10. K. XpucTHHYEHKO, MOJIONH BUCHHHA
C. A. CaB4eHKO0, MOJIOINH BUCHHHA
I. B. TumueHko, K.T.H,
B. B. I'yneBenp, Mosionii BUSHUN
Hayionanonuti exonoeiunuti yenmp Yrpainu, Kuie
Hayionanvnuil ynieepcumem kopabnedyoysanns imeni aomipara Maxaposa, Mukonais

ITPOEKT “CITIOBS” SIK OCHOBA JIJIs1 CTBOPEHHA 'POMAJICBKHUX
OBCEPBATOPI B YKPATHI

VKpaiHChbKi TI'pOMaJd MOCTifHO 3ilITOBXYIOTHCA3 NHTAHHSIMH, IIOB'I3aHHMH 3
MOHITOPHHTOM JIOBKULIA Ta MOKPAIIEHHSAM SKOCTI XHUTTsA. OCOOIMBO IIe CTOCYETHCS
MapriHajgi3oBaHUX TIpoMaj, sKi CTaIM JKePTBAMH OKYNalii Ta peryispHuX
GomMbapyBaHb BHACIIIOK OBHOMACIITaOHOTO BTOprHeHHs pd B YKpaiHy. CTBOpEHHS
IPOMaJICBKUX 00CepBaTOpiii Ul MOHITOPUHTY JIOBKIIIA B TAKUX YMOBaX € HEOOXiJIHOO
IHILIaTHBOIO, KA HAJAcTh MOXJIMBICTH I'POMAJIHAM AaKTHBHO OpaTH ydacTb y 300pi
JaHUX, OOMiHI CHOCTEpEKEHHSIMH, IIO B CBOIO 4YEpry, JONOMarae IiJBHIIUTH PiBEHb
TXHBOI CBIZIOMOCTi OO TPOOIEM IOBKIJUIS Ta EKOJNOTiYHMX BHKIMKIB. Lle Takox
JO3BOJIUTH 3a0€3MeUnTy OiIbII MPO30pe Ta BIAKPHUTE BEICHHS SKOJIOT1YHOI MOJITHKY Ta
HaJacTh MOXJIMBICTh TIpoMajdHaM OpaTH y4acTh y Ipolecax NPUHHATTS pillleHb,
CIIPUSIIOYH CTAIOMY PO3BUTKY.

INepure BukopucranHs TepMiHy «I'pomasicbka 00cepBaTopish», MPO3BYHaIO B JIEKLIT
npodecopa Kakmin Maxk-T'neiin «3emuuit marpyns» 2009 poky, mmig Ha3BOIO
«mobanpHa LUBiITBHA 00CEpBATOPisi — pPOJIb OKPEMHX OCI0 y CIOCTEepekKeHHi Ta
PO3YMiHHI HAIIOro CBiTYy, WIO 3MIHIOETBCS», B SIKiii BOHA 3asBUIIA, L0 «PO3POOKU
MACHUBHUX CIIUCKIB YM 3BITiB BXE HEJOCTaTHHO, 100 «iH(POPMYBATHW» TPOMAJSH PO
3MiHH y HamoMy cepefoBuili. Ham mnoTpiOHO B3aemomisiTh 3 rpoMaasHamMH Ta
3aIUTYyBaTH, SIK BOHA MOXYTh «iH(QopMyBaTi» Hac [1].

Haii6inpm mpocre i IIMPOKO 3aCTOCOBHE BU3HAYCHHS TEPMiHY TIPOMAJICHKUX
obcepBaTopiii Oyno Hamane AnaHom ['peitnmpkep y Ha modatky 2010-X pokiB, B IKOMY
rpomManceki oOcepBaropii BH3HAYAETHCS SIK OyAb-sIKE BUKOPUCTAHHS TEXHOIOTii
CIIOCTEPEIKCHHST 3eMJl, MNpU SKOMY TpPOMajisHH 30UparoTh HaHi 1 OTPUMYIOTh
iHpopMaliio, OTpuMaHy 3 IHX AaHux.”[2].

Xoua emuHOro oQiliifHOro BU3HAYCHHS TPOMAJCHKUX OoOcepBaTopiil HeMmae, aje €
3arajbHi XapaKTEPUCTUKH TPOMAJChKUX 0OCEpBaTOpid, 30KpeMa ydacTh I'DOMAIsSH B
€KOJIOTIYHOMY MOHITOPHHTY Ta YIpPaBliHHI, 3a3BUYaii Ha piBHI CHUIBHOTH abo B
MEBHOMY MICIi, HaBiTh SKIIO I[€¢ IOB'I3aHO 3 HAI[IOHAIBFHOI YU T[JI00ATBEHOIO
€KOJIOTiYHOI0 MpPOOJEeMOI0, Ta 3 BUKOPUCTAHHSIM Cy4acHHX MOOUTBHHUX Ta BeO-
TEXHOJOri# Ta/abo JaT4uKiB Aj1s 300py Ta OOMiHY MAHUMHU SIKi TOKPAIIYIOTh CHCTEMH
CrocTepekeHHs] Ta OGMIIIHHUX JpKepen [OaHUX, MATPUMYIOYH Mpolec OOMiHY
iH(opMariii Mizk poMasIHAMH, BUSHHMH Ta 0COOAMH, 1[0 PUAMAIOTE pirteHHs [3].

Jo 3aBmaHb, sKi TpPOMAJChKi oOcepBaTOpii MOXKYTh JOHOMOITH BHPILIHTH,
HAJIeXKATh. CKOJOTIYHMI MOHITOPHHI, 3MEHIICHHS pU3UKYy CTHXIHHUX JIHX;
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3eMJICKOPUCTYBaHHS Ta IUIAHYBaHHS, 30€pEeKEHHS COLIalbHOI Ta KYJIBTYPHOI
CIaJIIUHK; 370POB’ S TPOMAJI.

OHUM 3 TIPUKIIAIIB BIPOBAKEHHS IPOMaJICEKUX obcepBaTopiii € mpoekt CitiObs
(Enhancing Citizen Observatories for healthy, sustainable, resilient and inclusive cities)
— YOTHPUPIYHUNA TPOEKT, SKUH (iHAHCYETHCS €BpPONEHCHKOIO KOMICIEI0 B paMKax
nporpamu Horizon Europe [3, 4]. Moro Merolo € KOHCONiZaIlis Ta 3aCTOCYBAaHHS
IHCTPYMEHTIB Ta NpPaKTHYHWX 3HAHb JUIs CIHIJIBHONO CTBOPCHHS [aHHX, 3HaHb Ta
MICIIEBHX Jiif uepe3 rpoMajchKi obcepBaTopii.

Inest BpoBa/DKEHHS MIPOEKTY B YKpaiHi HONSrae y CTBOPEHHI JIOKAIBHOT Mepexi
rpomaisH st 300py, 00poOku Ta GopMyBaHHS IepeBipeHol mepBUHHOI iHpopMaii Ipo
IIKOJTY, 3aBJJaHy JOBKIJUTIO BHACIIZIOK BIHCHKOBUX JIiii.

Ils mepexa IpYHTYBaTHMETBhCS Ha: 3aydeHHI MiCIEBHX rpomMa] (Ha MpHKIami
MukonaiBcekol o0nacti), 00’€HaHHI MICIHEBHX JXHTETB Yy TPOMAJICHKiI EKOJIOTidHi
o0cepBaTopii, I MOHITOPHHT'Y KOMITIOHEHTIB JOBKIJUIS, TOKYyMEHTYBaHHI BiHCHKOBHX
3JI0YMHIB TIPOTH JOBKUJUIS 3a JOIIOMOTO  IH(QOpMAamiifHUX TEXHOJOTiH Ta IHIINX
IHCTpYMEHTIB, 300pi, 00po0ui, nepeBipii Ta BinoOpakeHHi iHpopMallii 3a 10IMOMOror
texHonorii CRM Ta GIS Ta HamaHHI MiCHEBMM TpoMazaM Ta OpraHaM MiCIEBOrO
CaMOBpSITYBaHHs 00’ €KTUBHOI iH(OpMALil PO HACTIAKN BICHKOBUX Ail VISl JOBKIJLIS.

SIK BHCHOBOK, CTBOPEHHS T'POMAJICBKUX 0OCepBaTOpil, BIPOBAIKEHHS KpaIluX
MPaKTHK, METOJOJIOTid Ta IHCTPYMEHTIB B YKpaiHi € KJIIOYOBUMH eTamamy JJIst
IArOTOBKM [0 BHpILIECHHS 3aBJaHb CKOJOTIYHOIO MOHITOPDHUHTY JOBKULIA 3
BUKOPHCTaHHSM IIiIXOAY TPOMAJIHCBKOI Hayku B MaiOyrHeomy. Lleli mporec
JOTIOMOXKE 3aJIy4UTH T'POMAJCHKICTh JIO MOHITOPUHTY JIOBKIJUII Ta BHSBJICHHS
MPOOJIEMHUX CHUTYallill IUISIXOM 300py Ta aHai3y AaHHX, sIKi BaXKko Oyno O 3i0paTtu
TPaAULIHUMH METOaMH, BHKOPHCTaHHS TI'DOMAJICBKOI HAayKH MOXE CHPHATH
ITiIBUILICHHIO PiBHS €KOJIOTiYHOI IPAMOTHOCTI Ta 3aJIyd4eHHs] HOBHX JIFOJICH 10 ydacTi y
BHUPILICHH] TPOOJIEM EKOJIOT 1.

CHucoK BUKOPHCTAHOI JIiTepaTypu

1. Citizen Observatories - weobserve. weobserve. URL:
https://www.weobserve.eu/about/citizen-observatories (nara 3sepuenns: 12.04.2023).

2. | want to understand what Citizen Observatories are by learning about their
characteristics - weobserve. weobserve. URL: https://www.weobserve.eu/wo-
cookbook/i-want-to-understand-what-citizen-observatories-are-by-learning-about-their-
characteristics/ (nata 3BepHenns: 12.04.2023).

3. CWTS : CitiObs. CWTS. URL: https://www.cwts.nl/projects/current-
projects/citiobs (nara 3Bepuenns: 12.04.2023).

4. CORDIS | European Commission. CORDIS | European Commission. URL:
https://cordis.europa.eu/project/id/101086421 (nara 3BepHeHHs: 12.04.2023).
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YJIK 634.37(043.2)
T. M. llleBepaa, cryaeHTKa
Hayionanenuti asiayitinui ynieepcumem, m. Kuie

HNEPCIIEKTHUBHU 3ACTOCYBAHHS EKOJIOTTYHOI'O AYAUTY OJO
3EMEJIb CIZIbCKOI'OCITIOJAPCBKOI'O ITPU3HAYEHHA

Beryn. 3a 3emensHEM KozekcoM YKpaiHM [0 3€Mellb CLITBCHKOIOCIIOAAPCHEKOTO
MPU3HAYCHHS BIJHOCATH 3€MIII, HaJaHI JUIs TOTPeOd CITbCHKOrO TOCHOJapCcTBa abo
npu3HadeHi s X 1motpe6. OCKUTBKM 3eMIIsi € OCHOBHHUM 3aCO00M BHPOOHHMIITBA B
CUTBCBKOMY TOCTIOJApCTBI, TO CLIBCHKOI'OCITONAPCHKI 3€MIIi OXOPOHSIOTHCS 3aKOHOM,
MalOTh OCOOJMBHI TIPAaBOBHIl pEXHM, CHpPSMOBaHWH Ha 30€peXeHHs iX IUIONI,
3aro0iraHHs pO3BUTKY HETATHBHHX IPOIIECIB Ta IMTiIBUIIEHHS POJIOYOCT] IPYHTIB.

3arasipHa IIIOIIA 3€MEIb ClITLCHKOTOCTIOAAPCHKOrO MPH3HAYCHHS CTAHOBHUTH MOHA[
42 wmiH ta. OfHi€r0 3 TOJNOBHHX EKOJOTIYHUX IMPOOJIEeM y CIIbCHKOTOCHOIApCHKOMY
3eMIICKOPUCTYBaHHI € jerpajaiis 3emenb. Jlerpanaiis 3emens — Iie, HmepuI 3a Bce,
MOCTYIOBE TMOTIPIICHHS] 1X SKICHMX XapaKTepUCTHK, LI0 TMPU3BOAATH [0 BTpaTH
POMIIOYOCTI.

OcHoBHa yacTuHA. Poztodi cUIBCBKOroCoapchKi 3eMIli € OCHOBHUM IIPUPOAHUM
pecypcom Ykpainu. OnHak, 3rizHo 3 gaHumu IIpomoBonbuoi i ClIBCBKOrOCIOAapChKOT
opranizauii OO0'eqnanux Haniii (PAO) mo 76% ycix 3emenp mijaHi Jerpajfamii.
[opiyHi €KOHOMIYHiI BTpaTH, CHPHYHHEHI JIerpajallicio 3eMeib, CTAHOBIISATH MOHAT 22
MIIPZ TPH.

Jlo nerpasoBaHUX 3eMelb BiTHOCATB: 3eMEIbHI JUISTHKH, IIOBEPXHS AKUX MOpYIICHA
BHACIIIIOK 3€MJIETPYCY, 3CYyBiB, KapCTOYTBOPEHHS, IMOBEHEH, N00yBaHHS KOPHCHHX
KOIAJIUH TOIO; 3€MeJIbHI AUISHKH 3 epOJOBAHUMH, MEPE3BOJIOKEHUMH, 3 ITiABUILCHOIO
KHCJIOTHICTIO 200 3aCOJICHICTIO, 3a0pyIHEHUMH XiMIYHUMH PEYOBHHAMH IPYHTAMU Ta
iHILI.

OcHOBHI BuaM Jerpajaiii 3eMenb: BOIHA Ta BITpOBa epo3is, Aerymidikaris;
3a0pyIHEHHs 3eMeJlb; 3a00I0YeHHS, 32COICHHS, MMiATOIICHHS TOILO.

HopmartuHo-TipaBoBe 3abe3nedyeHHss y cepi eKONOriyHOro 3eMICKOPUCTYBAHHS
HEpO3PHMBHO T[IOB’s3aHE 13 CTAHOBJCHHSIM 3aKOHOAABYOro 3abesmneueHHs y cdepi
3eMeJbHUX BiIHOCHH, 3¢MJICKOPUCTYBAHHS T4 OXOPOHH 3€MeJlb, 30KpeMa, HOPMaTHBHO-
[PaBOBY OCHOBY MO0 3€MEJBHUX BIAHOCHH Ta 3EMJICKOPUCTYBaHHSA (HopMye
Koncruryuiss Ykpainu ta npuitastuii 25 sxoBras 2001 p., Ne 2768-II1 3emenbHuii
KOIeKC YKpaiHW, SKMH, 0[O CYTi, € «3eMEIbHOK KOHCTHTYI[€0» Ta 0a30i0 IJis
¢dbopMyBaHHS ~ IIICHOTO  MacuBy  3aKOHOAAaBCTBa y  cdepi  perymroBaHHI
3eMJICKOPUCTYBaHHS. B OCcHOBY (hOpMyBaHHS €KOJOriYHOrO HOPMAaTHBHO-NIPaBOBOTO
3a0€3ICUCHHs 3EMJICKOPHCTYBaHHS, KpiM 3EMEJIbHOrO KOJAEKCY, BXOJTh, TaKOX,
HOPMATHBHO-TIPAaBOBi JMOKyMeHTH, Taki, sk JlicoBuit, Bomuuii, L{uBinbHuiI Ta
Tlocriomaperkmii kopekcn, 3akoHW YKpaind, 30kpema «IIpo oXopoHy HaBKOJIHMIIHBOTO
MPUPOJTHOTO CEPEIOBHILAY TOLLO.
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BaxuBuMm ~ eranoM  (OpPMYBaHHS ~ C€KOJIOTIYHOTO  HOPMATHBHO-IIPABOBOTO
3a0e3MeUeHHsT 3¢MIICKOPHUCTYBAaHHS € Tiepiol, sAKkuid oxorumoe 1997- 1998 pp., konu Ha
3aKOHO/IAaBUOMY PiBHI OyJI0 PHUHHATO:

® BepxoBHoto Panoro Ykpainn «OCHOBHI HampsiMH JA€pKaBHOI MOJITHKU B Tajys3i
OXOpPOHH JOBKULISA, BUKOPUCTAHHS NPUPOJHUX PECYpCIB Ta 3a0e3NeUeHHs eKOJIOT9HOT
Oe3IeKmn»;

® nocianus [Ipesunenra Yipainu 1o BepxosHoi Pagu Ykpainu «Ykpaina nocryn y
XXIT cromitrst. Crpaterisi eKOHOMIYHOI Ta comianbHOI momiTrky Ha 2000-2004 pokmy;

® Vkasu [Ipesnnenra Vkpainun «[Ipo OCHOBHI HampsiMH COILiaJbHOI MOJITHKH Ha
nepiog 1o 2004 poxy», «IIpo crparerito momomanHs GimHocTi», «IIpo Konmemriro
PO3BUTKY OXOPOHHM 3JIOpPOB‘sl HaceJieHHsT YKpaiHny, «[Ipo OCHOBHI HampsiMU 3eMeIbHOI
pedopmm» Ta iHII.

BucHoBKkH. YpaxyBaHHA EKOJIOTIYHOTO CKJIAJHHMKA IIPU CKJIAJaHHI CTpaTeriH,
IUIAHIB 1 TporpaM pO3BUTKY 3€MEJbHHMX BIIHOCMH B VYKpaiHi, YIpOBa/UKCHHS
EKOJIOTIYHOTO  YNpaBIiHHA  HAa  arpapHUX  HiJNPHEMCTBAX,  €KOJOri3amis
ClIbCHKOTOCIIOIapCHKOT AisUIBHOCTI MAtOTh OyTH OOOB'I3KOBMMH, aJUKE 1€ IUIAX, SKOrO
JOTPUMYIOTBCS YCi PO3BHHEHI KpaiHU CBITY i SIKMil BiIIOBiZae cyyacHili ceKTopasbHiH
€KOJIOTIYHIM MoMiTHIL, o peanizyeTbest y KpaiHax 3axigHol ta LleHTpansHoi €Bponn.
JlepkaBHa cHCTeMa 3aKOHOJABYMX Ta HOPMATHBHO-TIPABOBHX aKTiB Yy cdepi
eKoJIori3allii 3eMJIEKOPUCTYBaHHS MAa€ BIJIOBIATH Cy4aCHOMY PIBHIO PO3BUTKY Ta
3a0e31euyBaTH IPOBEJCHHSA €IMHOI 3EMEJBHOI Ta EKOJIOTIYHOI MOJITHKH, a TaKOX
cripusité (POPMYBaHHIO BHCOKOI €KOJIOIYHOI KYJIbTYPH CYCHIJIbCTBA.

Cncoxk BHKOPHCTAHUX JKepeJ

1. Bymssk O.C. Oprani3auiiiHo-eKOHOMIYHHUI MEXaHi3M eKOJIOro0e3eYHOro
BHUKOPUCTAHHS 3eMelb YKpalHu : TucC. ... A-pa ekoH. Hayk : 08.00.06 / Onbra
CrenaniBHa bymzsik. — Kuis, 2013. — 464 ¢

2. Ipoexr 3akony Ykpainu «lIpo 3araipHonep:kaBHy porpaMmy BUKOPUCTaHHS
Ta oxoponu 3emenby» Bif 23.10.2008 p., Ne 3310. [Enexrponnuii pecypc]. — Pexum
nocrymy: search.ligazakon.ua/l_doc2.nsf/ link1/JF2JYOOA html

3. HopmaruBno-npaBoBi aktu / [Enexrponnuii pecypc]. — Pexum gocrymy:
http://www.uk.wikipedia.org/.../.

Hayxosuii kepignux — T.B. Caenko, 0.neo.n., npog.
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YK 504
A. A. SIBHIOK, K.0.H.,
T. B. Ladyn, cryneHr,
B. B. I'op6auenko, cTyneHT
Hayionanvnuti agiayitinuii ynieepcumem, Kuis

EKOJIOTTYHI TA EHEPTETHYHI ITPOBJIEMH MICT YKPATHH

CroOrofHi Ha/I3BHYAHHO T'OCTPO MOCTA€ NMpobiieMa €HepreTHYHOI Ta eKOJOTiTHOI
6e3neku Mict Ykpainu. J[o MOBHOMACIITAOHOrO BTOPTHEHHSI OCHOBHHMH BHKITHKaMU
Mmict Oynu: a) HHU3bKa SKICTh TOBITPSA y 3B’S3Ky 3 3acCTapiUlMMH TEXHOJIOTiSIMH
BUPOOHHMIITBA,  HEPAI[iOHAIBHOI  3a0yJOBOKO,  HECPEKTHBHHMH  CHCTEMaMu
TPaHCIOPTHOI ~ JIOTICTHKH ~ Ta  HEJOCTAaTHIM  O3€JCHEHHsM; ©O) aHOMAalbHHUH
TEMIIEPaTypHUI pPEXHM dYepe3 3HAYHHU BIiJICOTOK COHSYHOTO TeIUla, BiIOWUTOrO
MOBEPXHEI0 acdanbpTy Ta OETOHY; B) IpoOiieMa SKOCTI MUTHOI BOAM Ta CTIYHUX BOJ,
BUKIIMKaHA TEPCHABAHTAXEHICTIO 3aCTapiiuX OYMCHUX CHCTEM 3a YMOB iHTEHCHBHOI
3a0yJOBM MICT; T) HAaKONMYCHHS TBEPIMX IOOYTOBUX BIIXOAiB, Npodiema ix
nepeBe3eHHs, 30epiraHHs Ta mNepepoOKH; J) HepallioHaJbHA EHEpPromoiiTHKa, II0
MPU3BOJMIA 10 3HAYHWMX (DIHAHCOBHX BHTpAT, BUTPAT EHEPrOHOCIIB TPH HU3BKIl
eHeproepeKTUBHOCTI.

3 HoYaTKOM MNOBHOMACIITAOHOrO BTOPTHEHHS, BHACIINOK MacoBOI BHYTPILIHBOT
Mirpauii HaceneHHs OO MICT 3axXiJHOI Ta LEHTPAIbHOI YAaCTUHM YKpaiHHW, 3HA4YHO
MIOCHJIMBCSL AaHTPOIIOT€HHUI THCK HAa €KOCHCTEMH ypOaHI30BaHUX TEPUTOPIH, IO CTaNo
NPUYMHOI0 CYTTEBOTO MOIIMOJEHHS mepeniueHnx Buie npobieM. Oxpemo ciin
3BEpPHYTH YBary Ha 3HAuyHE MOTIPIICHHsS SKOCTI arMoc()epHOro MOBITPs BHACHTIZOK
MOCTIHHMX BUOYXIB CHaps/iB Ta BifiCbKOBOI TEXHIKH y MICTax, Ji¢ BEIyThCsS aKTHUBHI
6oiioBi xii. [Tocrana nmpobiema TpaHCIIOPTYBaHHS Ta MEPEPOOKH KOJIOCATIBHOI KiJTbKOCTI
OyIiBEJNILHOTO CMITTSI 3pYWHOBaHMX MICT, sIKa IICHsl X 3BUIBHEHHS MEpepocTe y
CKJIQJIHMH BHUKIMK, OOYMOBJICHHI HAsBHICTIO B TMOBITPI 3BaXKEHHX YaCTHHOK,
KOMIUIEKCHMM 3a0pyJHEHHSIM ITiZI3eMHHUX BOJ, IPYHTIB Ta CKJIQJHICTIO epepOOKH TaKuX
BigxoziB. CHCTeMaTHYHI pakeTHi ylapy Ta aTakd JPOHAMHU-KaMiKa/3e HaHECIH KON
eHeprocucreMi YKpaiHu, POTe He 3HULIWIM i 5K Taky. PasoM 3 TUM, HepalioHalbHI
MiAXOIH IO €HEProCIOKUBAHHS MICT MalOTh OyTH HETaHHO MEPETJITHYTI.

[MicnsiBoeHHE BiJHOBICHHS MicT YKpalHM BapTO PO3AUIMTH HA [Bi KIFOYOBI
CKJIQJIOBI, a came, BiJHOBJCHHS THJIOBHX MICT Ta MICT, SIKi MOCTPaXKAadu BHACIIIOK
aKTHUBHUX OOHOBHX i, OCKIJIBKH MiIXOAM A0 1X BiJHOBJICHHS ACIIO BiAPi3HATUMYTHCSI.
VY TUIOBUX MiCTaX, OAHOYACHO 3 BXKE ICHYFOUMMH €KOJIOTIYHUMH POOIeMaMu, y IepIry
4yepry motpibHO Oyae BUpIlIyBaTH €HEPreTH4YHI MPOOIEeMH HUIIXOM BIIPOBAPKEHHS
3eJIeHUX TEXHOJIOTIH, CydacHHX €Hepro30epirarounx TEIIOCHEPreTHYHNUX TEXHOJOTIH,
3aMyCKy CHCTEMH pPO330CEPeKeHUX MiHi-eleKTpocTaHiiif. MicTa, y sSKuX Belucs
aKTHBHI 0OMOBI [il, MiASIraTUMYTh TOBHIN BiAOYIOBI HAa HOBHX MPHHIMIAX CY4acCHOTO
3€JICHOr0 €BPOMEWCHKOro MicTa 3i 30aJaHCOBAHOIO TPAHCIIOPTHO JIOTiCTHUKOIO,
e(heKTHBHUM IIJIaHYBaHHSM Ta PO330COPEIPKEHOI0 EHEPrOCHCTEMOIO.
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V]IK 502.521(477):355.422(043.2)
Y. B. SIuko, cTyJIeHTKa,
B. M. Beperosuii, CTyJeHT
Hayionanvnuu asiayitinuii ynisepcumem, Kuis

OIIHKA BILIMBY HA TPYHTH B YKPAIHI BHACJIIJJOK BOEHHHX [Ii1

3eMenbHI pPeCcypCH € OJHMM 3 OCHOBHHX YHMHHUKIB BIUIMBY Ha 3a0e3NedeHHs
CTIHKOrO PO3BHUTKY KpaiHW, peaiiallifo eKOHOMIYHHX MOXKJIHMBOCTeH HaceleHHS. B
YMOBax pOCIHICBKOr0 BTOPTHEHHS Ha TEpPHUTOpit0 VYKpaiHM HeraTHBHI EKOJOro-
€KOJIOTIYHI HACIIJKM BIHCHKOBUX il NMPU3BOMATH A0 3HIKEHHS POAIOYOCTI IPYHTY,
3a0pyIHEHHS BOAW Ta MAaCOBOI BTPATH POCIMHHOTO i TBAPUHHOTO CBITY.

BilicbkoBi mii B YKpaiHi CIpUYUHWIN 3a0pyJHEHHS TPYHTIB BHACIIIOK:

- PO3pUBY CHapSAIB i OTPAIUITHHS XIMIYHUX PEUOBHH Y IPYHT;

- po3MMBY HA(TONPOAYKTIB 1 MNAIMBHO-MACTWIIFHMX MartepialiB Ta HeOe3NeYHuX
PEYOBHH 3 MOIIKODKEHOT TapH, y TOMY YHCII 3 TIOMIKO/KEHOI BiiiCbKOBOT TEXHIKH;

- BWIMBAHHS BIIXO/IB Ha penbed MICHEBOCTI BHACTIOK pYyHHYBaHHSA JIaM0
¢binbrpaniiiHoro MaiijaHurka, pyiHHyBaHHS OYMCHOI 200 TiPOTEXHIYHOI CIIOpyAH;

- 3a0pyAHEHHs IPYHTIB 1 MiJA3€MHHX BOJ TPYHHHMH OTPYTaMH BHACITiJJOK MacoBOl
3aru0eni TBapyH i JIIO/IeH;

- Jlerpajaiisi poCIMHHOTO NMOKPHBY, NOCHJICHHS BITPOBOI Ta BOJHOI epo3ii BHACHTIJOK
MepeMillIeHHs BaXKKOT TEXHIKH, PopTH(IKALIHHUX CIIOPY/ Ta BIHCHKOBUX JIil;

- MOIIKO/DKEHHS peibedy CIPUYMHIIIM aBapil pakeT Ta aBialiifHUX 60MO, sIKi yTBOpHIN
BEJIMKI BOPOHKH Ha MiCIIEBOCTI.

3axomy MIONO 3HIDKCHHSI HACIHIAKIB €KOJNOTiYHOI IIKOAW IpyHTaM YKpaiHH Bifg
BIICBKOBUX Jill poOCii MOXYTh BKIIOYaTH: PO3MIHYBAHHS TEPUTOPIl; MOHITOPUHT
JUISTHOK 332 JIOMIOMOrOK  CYTYTHHKOBOT0/0€3IijIOTHOr0/Ha3€MHOTO  CIIOCTEPE)KEHHS;
aHaji3 BMICTy 3a0pyIHIOIOYMX pPEYOBHMH, OYHMINEHHS TEpUTOpii Bia Kepena
3a0pyIHEHHS, CMITTs, TMOIIKO/PKEHOI a00 3HHIIEHOI TEXHIKW; BIIHOBJICHHS IUISHOK
I'PYHTY HOLIKO/PKEHUX BUOYXaMH.

Hamu npoBeneHO OLHKY €KOJOTiYHHX 30UTKIB 3aBJAaHMX BIHHOIO TpyHTaM Ha
tepuropii Cymchkoi Ta J[oHeupKkoi obnacTeil 3a METOAMKOI0 BHU3HAYCHHS LIKOIU
3aBJaHOl BHACIIJOK BOEHHHMX [iif pocii, mo 3abe3meuye (¢ikcamilo €KOLUHIy Ta B
MOAANBIIOMY MOXe OyTH BUKOPHCTaHA MPH BiALIKOAYBaHHI 30MTKIB Ul BiIHOBICHHS
IPYHTIB Ta MPUPOTHBOr0 CEPEIOBUIIA B IILJIOMY.

Cnucox BUKOPHUCTAHOI JliTepaTypu
1. IMpupona Ta BiiiHa: sIK BificbKOBe BTOPTHEeHHs Pocii BIuMBae Ha MOBKiLIS YKpaiHu —

2022 - URL: https://ecoaction.org.ua/pryroda-ta-vijna.html.

Hayxosuii kepignux — A.O. Iladyn, k.6.1., doyenm
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IIporpama kpyraoro croay « BIIHOBJIEHHA EKOCI/ICTEM,
MHNOPYIIEHUX BHACJIIJJOK BOEHHUX JIU TA IHIIUX
AHTPOIIOTEHHUX BITJIMBIB»...c.ccuttiiiiiiiiiiiinieiiniiieeteieieceeseneneenenes 5

Pe30monist KPYIJIOT0 CTOMY . uvuviniieiniieiniieiiieiiieieieiiiereneieiecsenesncicnecncnces 8

CEKILIA 1.
EKOJIOTTYHA BE3NEKA TPAHCIIOPTY
TA BIICBLKOBO-ITPOMHCJIOBOTO KOMILIEKCY

K. I. Kaxan, x.1.H., I. B. SIxkumens, Mmonoauit Buenuit, M. 1. IllnmoBa, cryneHt
Hayionanvuuii asiayivinui ynieepcumem, Kuig

EKOJIOT'TYHA BE3ITEKA HOBITHIX BUJIIB ABIALIIHHOI'O
TPAHCITOPTY . iiiiiiiieiiiintistcntcocassesscnssosassssscsssosssossssessssssssnssensssnsons 9

H. M. Kiuara, Mmonoauii BucHui

Hayionanvnuii asiayivinuii ynisepcumem, Kuis

CIIOCOBU BMEHUIEHHS 3ABPY/IHEHHS BI/1 3ACOBIB

HA3EMHOI'O JOIIOMI’)KHOTI'O OBJIAJITHAHHS

OBCJIYT'OBYBAHHSI NOBITPSHUX CYJEH....cccccietieierniniiecernrsasecesnnes 10
Hayrosuii kepisnux — K.B. Cununo, k.m.H., 0oy.

M.C. Koueros, acnipant, /.M. CaxHIOK, CTyIeHTKa

HTY «Xapxiecokuil nonimexuiunuii incmumymy, Xapkie

BUKOPUCTAHHS 3AJIMIIIKIB TAKYBAHHS KABU J1JI51
BUT'OTOBJIEHHA MACKYBAJIBHOT'O OJATY SAK EJIEMEHT

CTAJIOT'O PO3BUTKY YKPATHHU IIJL YAC BIHHM........cunnrnnnnnrnnnnnnnn, 12
Hayxosuii kepienux — T.C.Tuxomuposa, k.m.H., 00y.

L. JI. Tpogimos, k.1.H., C. B. I'punan, cryaent

Hayionanvnuii asiayitinuii ynieepcumem, Kuig

OIIHKA CTAHY ATMOC®EPHOTI'O IIOBITPS1 3A YMOB

3BEPEKEHHSA MOTOPHUX TTAJIHB......cccciuviiiiiiiiniiiiiiiininiiniieneeenene, 14

Bb. Tyxuk, ctyaesnr

Hayionanvnuii asiayitinuii ynieepcumem, Kuis

BILIMB BOMOBUX JIMA HA PO3MOBCIOKEHHSI BAJKKHAX

METAJIB Y TPYHTAX .. ccuuuirtreenenerenrenseeennnssssrannessensasssssennsssesensssssen 16
Hayrosuil kepignux — B.A. Iposa, k.¢h.-m.1., 0oy.
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JI. M. Yepnsk, k.1.H., T. Maneusku, 1.x.H.,0.1. IlpockypHs, cTyneHTKa
Hayionanvnuii asiayitinuu ynieepcumem, Kuis

Jloozuncexuii Texuiynuti Yuisepcumem, Jloosw, Ionvwa

AHAJII3 TEPEBAT I HEJOJIIKIB ®I3UKO-XIMIYHUX

TA BIOJIOI'TYHUX METOJAIB OIIHKHA 3ABPY/IHEHH S

TPYHTIB HA®TOITPOJYKTAMI........ccevunrerunrenencerrnnneennsssennessnesansnnns 18

CEKIIIA 2
EKOJIOTTYHA BE3IEKA EHEPTETHKHA TA
MMPOMMCJIOBOCTI

I. Horobtsov, PhD student

National Aviation University, Kyiv

FACTORIAL ASSESSMENT OF THE SUITABILITY OF INDUSTRIAL
OPEN SPACES AND AIRFIELDS FOR HABITATION OF AVIFAUNA........ 20
Scientific Supervisor — Larysa Cherniak, PhD, Assoc. Prof.

S. Krasovskyi, PhD student, K. Zvoryhin, PhD student

Dnipro University of Technology, Dnipro, Ukraine

Technische Universitit Bergakademie Freiberg, Freiberg, Germany

THE IMPORTANCE OF GREEN ENERGY IN WARTIME.....cccccetruerennnaes 22
Supervisor — Oleksandr Kovrov, Prof., Dnipro University of Technology;

Supervisor - Iryna Klimkina, Ass. Prof., Dnipro University of Technology;

Supervisor - Hermann Heilmeier, Prof., Technische Universitit Bergakademie
Freiberg, Germany

L. I. Pavliukh, PhD, D.V. Osadchuck, student
National Aviation University, Kyiv
WASTE PAPER RECYCLING METHODS...cciitttiietitneeeeeeteneeeencencencenns 23

K. Synylo, PhD6 A. Krupko, PhD student

National Aviation University

POLEMICA MODEL FOR LOCAL AIR QUALITY ASSESSMENT

LA 1 O] g 1 TP 25

0. O. Zhuha, graduate student

National Technical University "Kharkiv Polytechnic Institute”, Kharkiv

NEW TECHNOLOGICAL EQUIPMENT FOR SEWAGE

TREATMENT FACILITIES OF THE BUBBLING TYPE....ccciuviuiiiiiieiennnnee 27
O. B. BosiomuH, cTyneHTka

Hayionanvnuii asiayitinuil ynisepcumem, Kuis
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NEPCIEKTABU PO3BUTKY BOJTHEBOI

EHEPTETHKH B YKPATHL........coeevviiiiiiieniiieieiereinneeeneieeneenenneenneesenns

Hayxosuii kepisnux — A. €. Iail, k.¢h.-m.H., Ooy.

B. JI. Me1bHUYEHKO, CTYIEHT
Hayionanvnuii asiayitinuii ynieepcumem, Kuis
BIIJINB KOPITIOPATUBHOI'O JIOBIIOBAHHS HA EKOJIOTTYHE

SBAKOHOJABCTBO....cctiiiiiiiiiiiiiiiiiiiiiiiiiiietiaeneneeeeacasacncanes

Hayxosuii kepienux - T.B. Caenko, 0.neo.n., npog.

€. B. [Iupo:keHKo, acIipaHT
Hayionanvnuii mexuiunuti ynisepcumem
"Xapxiecokuil nonimexuiunutl incmumym'", Xapris

JOCIZKEHHSA ’/KOPCTKOCTI CTIYHUX BOJA MIHI-IIMBOBAPHLI....

Hayxosuii kepienux — B. B. Cebko, 0.m.n., npog.

M. M. IIpuxoabko, 1. reorp. H.

K. I. Bapa6an, acipanr

Isano-@panxiecvruili HayioHANbHUTT MeXHIYHUL YHIgepcumem Hagmu i 2azy
OCOBJIMBOCTI BILIMBY BYTUIbHOI IPOMUCJIOBOCTI

HA KOMIIOHEHTH JOBKIJIJIA TA EKOJIOT'TYHA

HEBE3IIEKA TEPUKOHIB...........cccociiiiiiiiiiiiiniinccnneccineeeee,

I. €. Cmuk, acmipanr, JI. M. Apxumnosa, 1.T.H

lsano-@pankiscokuil HayioHaILHUL MeXHIYHULL YHIeepcumem Hagmu i 2azy
CBITOBI TEHJEHIIII BHPOBA/I’KEHHSA BITHOBJIIOBAHUX
JKEPEJ EHEPTIIi TA iX BILJIUB HA EKOJIOTTYHY BE3IEKY

B TYPUCTHYHOMY CEKTOPI.......c.ccoviriiiiiiiiiiiiiiiiiiieienc e

A. A. Tumomyk, cryznent, T. I. Imurpyxa, k.1.1., O. B. Jlanaus, PhD
Hayionanvnui asiayitinuii ynieepcumem, Kuig
OIIHKA BIIJIUBY JUKEPEJI 3BABPYJHEHHSI ATMOC®EPHOI'O

HOBITPA Y MICTI BIJTA LIEPKBA......ccccciiiiiiiiiiiiiiiiiiciiiicieicineaeaes

A. O. TypeBnuy, acripaHrka

Hayionanvnuii asiayitinuii ynieepcumem

CYYACHI METOAM KOHTPOJIIO 3ABPY/IHEHH 1
ATMOC®EPHOT'O ITOBITPSI HA IIIAIMTPUEMCTBAX

EHEPTETUYHOI'O MAIMMHOBYAYBAHHSL.......ccccccvviniiininiiiiiniannnn.

FO. B. Uenypko, acripanTka
HY «Ilonmascwra nonimexuixa imeni FOpis Konopamroxay, Ilonmasa
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A. O. Yenypko, CTyI€HTKa

Hayionanvnuii mexuiunuti ynisepcumem Yxpainu

«Kuiscokuii nonimexwniunuil incmumym imeni leops Cikopcvkozoy, Kuis
EHEPT'ETUYHI LIBUAKOPOCTYYI KYJbTYPU SAK EJIEMEHTHU
EKOJOTITYHOI BE3INEKHA TEIIJIOEHEPTETHK..........c.cccvevvvrnrnneaennans 42
Hayxosuii kepisnux - FO. C. I'onix, k.m.H., npog.

M. O. llITaubKuii, CTyIeHT

VYxpaincoruil deporcagnuil ynisepcumem nayxku i mexuonoei, /ninpo
CTABLII3AIISA TEIJIOBOI MOTYKHOCTI ITEYEM, SIK CIIOCIB
SHU)XXEHHS HKIJJIWBUX BUKUAIB ITPA

CITAJTFOBAHHI ITAJTHBA.......cuttititiiiiiniiiieiiniieiiieiitecacasaeecasasecscanes 44
Hayxosuii kepignux — FO.M. Paduenko, k.m.n., doy.

CEKNIA 3
EKOJIOTTYHA BE3IEKA CUIbCBKOT'O
IOCIHOJAAPCTBA, TEPUTOPIU TA AKBATOPIN

V. V. Huz, student
National Aviation University, Kyiv
URBAN METABOLISM...ccituiiiiniieiiiirierireerisnertssesessacsessncssssacsnssnes 46

Supervisor — T. V. Saienko, D.Sc., Prof.

N. V. Klymenko, student, M.M. Radomska, PhD
National Aviation University, Kyiv
THREATS TO ECOSYSTEMS FROM FAST FASHION....ccuottuiiiniiniinninnnnn 48

S. A. Kovalenko, PhD Student, R. V. Ponomarenko, D.Sc

National University of Civil Defence of Ukraine, Kharkiv

DETERMINATION OF WATER QUALITY FOR SURFACE

WATER BODIES BASED ON THE HYDROCHEMICAL INDEX

OF WATER POLLUTION .t tttttttiittiitiietieteeeteeseesseeeeeeessessseescessseessessenn. 50

L. I. Pavliukh, Ph.D., O. S. Horbachova, PhD student

National aviation university, Kyiv

ENVIRONMENTAL-ECONOMIC-LEGAL TOOLKIT OF ORGANIC

WASTE MANAGEMENT ON THE EXAMPLE OF FALLEN LEAVES.......... 52

M. A. Tymchyshyn, student
National Aviation University, Kyiv
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THE RELATIONSHIP BETWEEN THE NORMALIZED DIFFERENCE
VEGETATION INDEX AND THE LAND’S SURFACE TEMPERATURE........54
Supervisor - Dudar T.V., D.Sc., Professor

I. V. Yarokhmedova, student

National Aviation University, Kyiv

BALANCED ECONOMIC DEVELOPMENT OF UKRAINE

THROUGH ENVIRONMENTAL PROTECTION...cctuittruiiinraneenraneenrnneennnns 56
Supervisor — T. V. Saienko, D.Sc., Prof.

M. M. Banakina, 1.x.H., O. O. CemincbKka, k.X.H., J.O. MeJbHUK, 1.X.H.

Incmumym xonoionoi ximii ma ximii eoou im. A.B. [{ymancexkoco HAH Yxpainu, Kuie
JAE®OCPATYBAHHSA BOAU p. AHIITPO 3 BUKOPUCTAHHSM
EKOJIOI'TYHO YU CTOI'O KOMIIO3UTHOI'O MIKPO®LJIBTPA.............. 58

I. O. bapanenko, cTyneHTKa

Hayionanvuuii agiayivinui ynisepcumem, Kuis

OIIHKA EKOJIOTTYHOI EOEKTUBHOCTI BUKOPUCTAHHSI
3EMEJBHUX PECYPCIB MTOJTABCBKOI OBJIACTL...........ccceeeevereennnnnn. 60
Haykosuii kepienux — A.O. Iladyn, k.6.1., doy.

M. €. BoBcyHOBCBKA, CTYICHTKA

Kuiscoxuii nayionanvuuti ynieepcumem im. 1.1 11leguenxa

€. O. BoBCYHOBCHKHIA, K.T.H.

Hayionanvnuii agiayitinuil ynisepcumem

JUHAMIKA 3MIH Y CKJIAAI TA SIKOCTI HOBITPSI

MICTA KHEBA 2020 — 2022....cccuteieninieninienenrnieninieniaranenieneteneaseescacennn 61

. O. Beauuko, cTyeHTKa

Hayionanvnuii asiayitinuii ynieepcumem, Kuis

EKOCHUCTEMHI IOCJIYTH BOOIHUX PECYPCIB

YEPHITIBCBKOI OBJIACTL......cccciiiiiiiiiiiieeeieieeeeeneeeeeneeeneseesnenssenessannen, 62
Hayxosuii kepienux — A.O. [laoyH, x.6.1., ooy.

JI. P. I'puuiok, cryaeHTka

Tonicoxuii nayionanvhutl ynisepcumem, JKumomup

JIICOBI INOKEXKI Y KOHTEKCTI 3MIH KJIIMATY...cccctiiiiiiiiiiiiinnnnnnen 63
Hayxosuii kepienux — P. A. Banepko, k.c.-2.H., 0oy.

H. B. I'ypeus, cr. Buknanay, I. I. MycoHoB, cTyneHT
Hayionanvnuii ynigepcumem xopabnedyoyeanns im. Maxaposa, Muxonais
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3ACTOCYBAHHS NPUHIUIIIB EKOJIOI'TYHOI'O MEHET)KMEHTY
B CLLTIbCHBKOMY TOCTIOTAPCTBI YKPATH. .....cccovevveeiereneeeneeeeeeeeeean 64
Hayxosuii kepignux — I.B. Pemewescoka, k.m.u., 0oy.

B. C. Jleiineka, cTyieHT

Hayionanvnuii asiayitinuu ynisepcumem, Kuis.

BIONECTUIIU U SIK PAKTOP BIIJIUBY

HA CUIBCBKOTOCHOJAPCBKI TPYHTH......ccccctvunerineerereneeenerennescennnnn. 66
Hayxosuii kepisnux — T. I. Kupuk

T. B. /IBopenskuii x.0.H.

Incmumym Liopobionoeii HAH Yxpainu, Kuis

BUKOPUCTAHHSA JTAHUX MCTAHHIﬁHOFO 30HAYBAHHA

SEMJII 1A OOIHKU IMTPUPOJHUX TA AHTPOITIOI'EHHUX 3MIH
IIJIABHEBOI POCJIMHHOCTI HA MNPUKJIA I
HUKHOBOJHICTPOBCBKOI'O HIIIL......ccooiiuiiiiiniiiiiniirinncercnsserensonsenn 67

K. C. [leiineka,cTyneHTKa

Hayionanvnuti asiayitinuii ynieepcumem, Kuis.

JOCIIKEHHSA WIBUAKOCTI NPOLECY ®OTOCUHTE3Y

POCJIFH ITPA 3MIHI KOHIIEHTPAIII COs...coovvvveeniiiiiniiiienieeeeneeeennenn, 69
Hayxosuii kepignux — O. M. Tuxenko, 0.m.H., 0oy.

JI. L. Knnpka, k.0.1., [1. I'. ’KutuHcbKwmii, cTyaeHt

Yepracokutl 0epiicasiull mexHoN02iYHULl YHIgepCumem

EKOJIOTTYHA OLIHKA SIKICHUX ITOKA3HUKIB IPYHTIB

TOB «PAM3-CXI/I» TYBEHCBKOI'O PAIOHY B YMOBAX
IHTEHCHUBHOI'O CUIbI'OCIIBUKOPHCTAHHSA.........ccoevvnvnininieninnnnen. 71

O.T. XKykosa, k.1.H., L.b. Kopay6a, x.T.H.

Kuiscokuil nayionanvuuil ynieepcumem 6yoisnuymea i apximexmypu, Kuie
IPOEKIIISA 3MIH KJIIMATY TA iX 3B'SI30K

3 BOAHUMU PECYPCAMM.......cceeniriiininiininiininiiiiiiiiiiiicineacacencasenes 73

T. B. Kapnenko, cryI1eHTKa

Hayionanvnui asiayitinuii ynieepcumem, Kuig

JUHAMIKA ®OPMYBAHHS BUAIB 3EMJIEKOPUCTYBAHHSI
EKOJIOTTYHOT'O CITPSAMYBAHHS. .....cccctviiiiiiiiiiiiiiiiiiiiiiiiinieenencanen, 75
Hayroeuii kepisnux — T.B./[yoap, 0.m.H. npog..

O. 1. Kibapos, acmipanr
Hayionanvhuii ynisepcumem xopabne6yoyeanms
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imeni aomipana Makaposa, Muxonais

AHAJII3 PIBHSA 3BABPYJHEHHS TPYHTY HECTULIUJAMUA

B YKPATHI TA IOT'O HACIJKH. .....ccotenurreeneanreerranrreeeeeneeeessnmnneenn. 76
Hayxoesuii kepisnux — I'.I". Tpoxumenko, 0.m.H., npog.

T. B. Kapnenko, cryneHTka

Hayionanvnuii asiayivinuii ynisepcumem, Kuie

MNPOBJEMU IHTEHCUBHOCTI BEMJIEKOPUCTYBAHHSI B
CLJIbCBKOI'OCINOJAPCBKOMY BUPOBHHUIITBI

YEPHITIBCHKOT OBJTACTT........uuetiiiiieiieninteeteeneeseenteeeeeseeseennnneeeees 78
Hayxosuii kepienux — T.B. [{yoap, 0.m.n. npogp..

A. O. Mamenko-KocTeHenbkuii, cTyneHT

Hayionanvuuii asiayivinui ynieepcumem, Kuig

EKOJIOTTYHHI CYTTPOBIJI MIIITPHEMCTB B YKPATHI:

CTAH TATIEPCHEKTHBH.........ccccoevtiiiiniiiiiiiiiinieniiieneienenranencanene 79
Haykosuii kepienux — A.O. Tlaoyn, k.6.H., doyenm

H. B. MixajkoBa, acnipaHTka

Xaprxiecokuil nayionanenuti ynieepcumem imeni B. H. Kapasina, Xapxis

CTAH EKOCUCTEMH B TEXHOI'EHHO-HABAHTAKEHOMY

g 0 0 ) 5 O N 80
Haykosuii kepienux — 1. B. Yoanoes, 0. ceon. n., npogp.

H. B. Heroaa, acnipanr

Kuiscokuil hayionanvuuil ynieepcumem 6yoienuymea i apximexmypu, Kuis

BILIUB BY AIBEJIBHOI FAJTY3I HA JOBKIJIIS.....ccuuvvneiiernnrneeeenann. 81
Hayrosuii kepisnux — O. I'. JKykoea, k.m.H., 0oyenm

J.M Ilanyma, crynent, JI.SI Canranos, crynest, 1.O LlleByenko, cTyaeHT
Hayionanvnuii asiayitinuii ynieepcumem, Kuis

®ITOPEMEJIALA SIK METOJ OYNIIIEHHSA 3ABPY THEHUX

IPYHTIB BHACJIIJOK BIMCBKOBHX [IIM........ccvvvvenererrirnnererenenernnnnnns 83
Hayxosuii kepisnux — M.M. bapanogcoxuii 0. c. H., npog.

. O. [lo10x0B, cTynEeHT

Hayionanvnuii asiayitinuii ynieepcumem, Kuis

OYHUIIEHHSA CTIYHUX BO/I BI ®OCDATIB.....c.cvevvniinininiininieninnnnes 85
Hayrosuil kepisnux - T.1. O6ywenko cm. 6uxi.

JI. A. PaTyliHI0K, CTYI€HT
Hayionanvhui Asiayitinuil ynieepcumem, Kuig
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AHAJII3 EKOJIOTTYHOI'O TACIIOPTA KHiBCBKOI OBJIACTI
OO IMMEPIOAY JIOKJTAYHY ...cuiiuiuiuiiuieiiniiiuiiiiaieiiasinrasacasaciasasencases 86
Hayxosuii kepisnuxk — T.B. Caenko, 0.neo.n., npogp.

I'. I'. Tpoxumenko, 1.1.H., M. B. I'py0nii, acriipanr

Hayionanvnuii yrnieepcumem xopabne6yoyeanms

imeni aomipana Makaposa, Muxonais

AHTPOITOIEHHUM BILJIMB TYPHCTUYHOI AISIJIBHOCTI

HA EKOCUCTEMMH B3JI0OBK TUJIIT'YJIbCBKOI'O INMAHY ......ccccuvveen. 88

1O. K. Xpucrunuenko, mosioauii Buenuii, C. A. CaB4eHK0, MOJIOJIMI BUECHUH,

I. B. Tumuenko, k.1.H,, B. B. I'ysieBens, Mononuii BueHuit

Hayionanvnuii exonociunuti yenmp Yrpainu, Kuis

Hayionanvnuii ynisepcumem xopabnebyoyeanns im. aomipaia Maxaposa, Mukonaig
MMPOEKT “CITIOBS” IK OCHOBA J1J1s1 CTBOPEHHS

T'POMAJICBKUX OBCEPBATOPIM B YKPATHI.......cccvvvveverrnnnnernnennneenne 89

T. M. llleBepaa, cTyneHTKa

Hayionanvuuii asiayivinui ynieepcumem, m. Kuis

MNEPCIHEKTUBHU 3ACTOCYBAHHSI EKOJIOTTYHOT'O AYAUTY OJIO
3EMEJIb CUIbCKOTOCHIOAAPCBKOI'O TIPU3HAYEHHS]. ........ccvvvuneen. 91
Haykosuii kepienux — T.B. Caenko, 0.neo.n., npog

A. A. SIBHIOK, k.0.H., T. B. IladyHn, crynent, B. B. 'op6auenko, cryneHr
Hayionanvnuii asiayivinuii ynisepcumem, Kuis
EKOJIOI'TYHI TA EHEPTETUYHI ITPOBJIEMH MICT YKPAIHM............ 93

Y. B. fIuko, crynenrka, B. M. Beperosuii, cTyneHt

Hayionanvnui asiayitinuii ynieepcumem, Kuis

OIIHKA BILIMBY HA TPYHTH B YKPATHI BHACJIIJIOK

BOCHHUX JIIH......uieivuneeerineneereeneeeereneeersssnesersssnnsessssesessssnnesensens 94
Hayxosuii kepienux — A.O. [1aoyn, k.0.H., 0oy.
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Hayxoge uoanns

EKOJIOI'TYHA BE3IIEKA JEPKABU

Tesu nonoinei
XVII BeeykpaiHCbKOi HAYKOBO-TIPAKTUYHOT KOH(EPEHIIiT
MOJIOJMX YYCHHUX 1 CTYICHTIB

20 xBitHst 2023 poky

B aBropchkiit penaxmii
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