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Hapatotbcst pesynbrati QyHIaMEHTAIBHUX 1 MPUKIIAJHAX JOCIIJUKEHb B PI3HUX rajiy3sx reorpadii, arpoHoMii,
JIICOBOTO TOCITOIAPCTBA Ta €KOJIOT1.

PosrasmaroTbess TUIAXM  BHPIMICHHS CydacHUX TpoOsieM TeorpadidyHoi HayKH, BUCBITIIOIOTHCS ITHUTAHHS
3€MEJIbHOT TOJITHKH,  3arallbHOTO 3eMJIEpOOCTBa, CiIBCHKOTOCTIOAAPCHKUX Ta (iTo Memiopariii, arpodizukw,
arporpyHTO3HABCTBA, arpoXimii, pOCIMHHHIITBA, JICOBIOPSAKYBAaHHSI, JICOBOI Takcallil, JICOZHABCTBA i JIICIBHHIITBA,
€KOJIOTi1 JIFOUHM, 3aII0BiTHOI CIpaBH, OIIIHKH i ONTHUMI3allii CTaHy HaBKOJHIITHBOTO CEPEIOBHIIA, TEOpii i MPaKTHKH
€KOJIOTIYHOTO MOHITOpUHTY, I IC-TeXHOIOTii, MOAETIOBaHHS CTaHy JTOBKiJLIS.

s HaykoBIHiB 1 (axiBIiB B raiy3si exoJorii, reorpadii Ta CiIbCHKOrO rocrnojapcTBa, a TaKOXK BHKJIAJaviB,
aCTipaHTiB, MariCTPIB i CTyIEHTIB BUIINX HABYAIIbHUX 3aKJIaliB
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The results of fundamental and applied environmental research in various fields of geography, agronomy,
forestry and other environmental sciences are presented.

The ways for solution of existing problems of geographical science are considered; the questions of land policy,
general agriculture, agricultural and phyto-melioration, agro-physics, agro-soil science, agro-chemistry, plant-growing,
forest management, forest taxation and forest science, human ecology, protected areas management, environmental
assessment and optimization, theories and practices of environmental monitoring, GIS technologies, environmental
modeling are discussed.

For scientists and specialists in the field of environmental sciences, geography and agriculture, as well as teachers, graduate
students, masters and students of higher educational establishments.

The Journal is a professional publication in the field of science:
10 Natural sciences by specialties: 101 Ecology, 103 Earth sciences;
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IIpenocraBnsitoTcs pe3ynbTaTtel (YHIAMEHTAIBHBIX M TPHUKIAJHBIX HCCICAOBAHUA B Pa3IMYHBIX O00JIACTAX
reorpauu, arpOHOMHH, JIECHOTO XO3SIHCTBA ¥ SKOJIOTHH.

PaccmaTpuBaroTCS MyTH pEIICHHS COBPEMEHHBIX INPOOIEM reorpaduyecKoil HayKH, OCBEIAIOTCS BOIPOCHI
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SKOJIOTUH YeJIOBEKa, 3a[I0BEIHOTO Jea, OLIEHKH U ONITUMU3ALMU COCTOSHUS OKpYXKaroleil cpesibl , TEOPUU U MPaKTUKU
9KOJIOTHIECKOT0 MOHUTOPHHTA, [ IC-TeXHOOT A, MOAETMPOBAHUS COCTOSHUS OKPY KAIOIIEeH CPEIbl.

Jns yyeHBIX M CIEHHMAINCTOB B O0JACTH JKOJOTUH, Teorpai M CEJIbCKOTO XO3SIMCTBA, a TaKKe
IpernoaaBaTenei, acCIMpaHTOB, MarkucTPOB U CTYACHTOB BBICIINX y4eOHBIX 3aBEICHAIN
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TEHAEHIII 3MIH MAKCUMAJIBHOI TEMIIEPATYPH IIOBITPS B YKPATHI
AK ®AKTOP BIIVIUBY HA 3/10POB’sI HACEJIEHHS

Meta. BusBieHHs TeHaeHUId 3MiHM (110 (AaKTUYHKX 1 CUEHAPHUX JaHUX) EKCTPEMAaJbHOI TeMIepaTypu
TOBITPA, K CKIIAJI0BOI TEMIEPATYPHOTO PEXUMY, B PI3HHX pPerioHax YKpaiHU B yMOBax I700aJbHUX 3MiH KIIIMary.

Mertoau. CucTeMHUH aHaIi3, CTATUCTHYHI METOIH.

PesyabTaTu. YacoBuil po3moAin XapaKTEpPUCTHK PEXMMY MaKCHMaJIbHOI TEMIIEpaTypH MOBITPS IOCTi-
JDKEHO Ha OCHOBI PE3YJIBTATIB CIIOCTEPEKEHb Ha CTaHIISNX, PO3TAIIOBAHUX y PI3HUX perioHax YKpaiHu, 3a MeBHi
nmoctymHi nepiogn: Yxkropoxa (1946-2018 pp.), Xapkis (1936-2005 pp.), Omeca (1894-2005 pp.), a Takox 3a
cuenapisimu Huzbkoro (RCP2.6), cepennboro (RCP4.5) ta Bucokoro (RCP8.5) piBHIB BUKH/IIB TAPHUKOBUX Ta-
3iB. [Ipu bomy Temneparypa noitps > 25°C BBaXkanach BUCOKOIO ([JHI 3 MAKCUMAJIBHOIO TEMIIEPATypOIO B Me-
kax 25,0-29,9°C — xkapki), > 30°C — myke BUCOKOIO ([IHI 3 TAKOIO TEMIIEPATypPOI0 — aHOMAJIbHO JKapki). Buse-
JICHO TEHJIEHLIT 3MiHU eKCTPEMaJIbHOT TEMIIepaTypH HOBITPS, SIK CKJIQJ0BOI TEMIIEPATypHOT'O PEXKUMY, B PI3HUX
perioHax YkpaiHM B yMOBax IJIOOalIbHUX 3MiH Kiimary. JlochipkeHo JAWHAMIKy MaKCHMaJbHOI TeMIeparypu
noBiTps Ta ii xapakrepuctuk y XX i nmoyarky XXI cronite. [IpoaHasnizoBaHo o4ikyBaHI 4acOBi 3MiHM MaKCHMa-
JIBHOT TeMIlepaTypH MOBITPS Ta KUIBKOCTI JHIB 3 BUCOKOIO Temriieparyporo 3 2021 mo 2050 pp. 3a cueHapismu
RCP2.6, RCP4.5 ra RCP8.5. BusHaueHo HaliBuIli JOOOBI TeMIepaTypu MoBitTps, MoxumBi 1 pa3 y 100 pokis, a
TaKOX UMOBIPHICTh MaKCHMaBHOI 1000BOi Temneparypu Buiie 30°C 3a cuenapiem RCP4.5. CBoeuacHe mepen-
OadeHHS 3MiH KJIIMaTy JOMOMOJKE OLIHUTH X BIUIMB HA JFOAWHY i MPUPOIHI CHCTEMH, IO OyAe CIPHUSATH pO3po-
O11i Ta MPUHHATTIO MPEBEHTUBHIX 3aX0/IiB, CIIPAMOBAaHUX HAa MIHIMI3aIlif0 HETaTUBHOTO BIUIMBY TAKHUX 3MiH.

BucnoBku. IIpomecn moTemriHHA KiIiMaTy B YKpaiHi aKTHBiI3YIOThCS. BHSBICHO UiTKy TCHIACHIIIO Ha
3pOCTaHHS CEePEAHBLOTO MAaKCHUMyMy TeMIepaTypd MOBITPsS B3uMKy 3i mBuakictio 0,17-0,39°C/10 pokis.
BigHOCHO KJIIMATHYHOI HOPMH Iie# MOKa3HUK B OCHOBHOMY MiJBHUINMBCS, HaitOiibme (10 3,3°C) y ciuHi Ha miB-
HIYHOMY cXO0Ji KpaiHu. Y MallOyTHBOMY Taki aHOMaJIl Oy/ZyTh 3pOCTaTH. BUsBICHHS B3a€MO3B’SI3KY MiX KIli-
MaToM 1 3JI0POB’SIM € OCHOBOIO JUIsl IPUHHSTTS 3aXUCHHUX 3aXOJiB CTOCOBHO PU3HUKIB [UIsl 3/I0pOB’sI HACENEHHS,
MOB’SI3aHUX 3 KJIIMAaTOM.

KJIIOUYOBI CJIOBA: makcumaibHa TeMIeparypa moBiTps, )apKi [Hi, aHOMAaJIBHO JKapKi JHi, aHOMa-
7l TeMnepaTypH, cieHapiid 3MiH KJIIMaTy, 310pOB's HACEICHHS

Katerusha G. P.!, Safranov T. A.", Katerusha O. V.!

'0dessa State Environmental University, Lvivska St., 15, Odessa, 65016, Ukraine

TRENDS OF CHANGES OF MAXIMUM AIR TEMPERATURE IN UKRAINE AS AN
IMPACT FACTOR ON POPULATION HEALTH

Purpose. The aim of this research is detection of trends of changes (according to fact and scenario data)
of extreme air temperature as a component of thermal regime in different regions of Ukraine because of global
climate change.

Methods. System analysis, statistical methods.
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Results. Time distribution of maximum air temperature regime characteristics based on results of obser-
vations on the stations located in different regions of Ukraine during certain available periods: Uzhgorod (1946-
2018), Kharkiv (1936-2005), Odessa (1894-2005), and also according to scenarios of low (RCP2.6), medium
(RCP4.5) and high (RCP8.5) levels of greenhouse gases emissions. Meanwhile, air temperature > 25°C was con-
sidered high (days with maximum temperature within 25,0-29,9°C are hot), > 30°C was considered very high
(days with such temperature are abnormaly hot). Trends of changes of extreme air temperatures were identified
as a component of thermal regime in different regions of Ukraine within global climate changes. Dynamics of
maximum air temperature and its characteristics in XX and beginning of XXI centuries were researched. Ex-
pected time changes of maximum air temperature and number of days with high temperature during 2021-2050
were analyzed by RCP2.6, RCP4.5 and RCP8.5 scenarios. There were identified the highest day air temperatures
possible once in a century and also possibility of maximum day temperature more than 30°C by RCP4.5 scenar-
io. Well-timed prediction of climate changes will help evaluate their impact on human and natural systems
which will be useful for development and taking preventive measures towards minimization of negative influ-
ence of such changes.

Conclusions. Processes of climate warming in Ukraine are activating. There was determined a strong
trend on increasing of average maximum of air temperature in winter with speed 0.17-0,39 degrees centigrade/10
years. According to climatic norm this index mainly increased mostly (up to 3,3 degrees centigrade) in January
in North-East of the country. In future such anomalies will grow. Determination of correlation between climate
and health is the base for taking protective measures against perils for population health connected with climate.

KEYWORDS: maximum air temperature, hot days, abnormally hot days, temperature anomalies, climate
change scenarios, population health
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TEHJAEHIMA U3MEHEHUSI MAKCUMAJIBHOM TEMIIEPATYPA BO3/IYXA B YKPAUHE

KAK ®AKTOP BJIMSIHUS HA 3JOPOBBE HACEJIEHHUSA

Heab. Brisaeiaenne TeHaeHIMH M3MeHEHUs (M0 (akTHYECKMM M CLIEHapHBIM AaHHBIM) 3KCTPEMaJbHOU
TEeMITepaTyphl BO3/1yXa, KaK COCTABIIAIOIICH TEMIEPaTypHOTO PEKMMa, B Pa3HBIX PETHOHAX YKpaWHBI B YCIOBH-
X T7100aJbHBIX U3MEHEHUH KiInMara.

MeTtoapl. CHCTEMHBII aHATIN3, CTATHCTHIECKUE METO/IBI.

Pe3yabTaThl. BpeMeHHOe pacnipeiesieHle XapakTepUCTHK pekuMa MaKCUMaJIbHOM TeMIepaTypsl BO31Yy-
Xa Ha OCHOBE HAOJIONCHHWH Ha CTAHIMAX, PACIOJIOKEHHBIX B Pa3HBIX PErMOHaX YKpPaWHBL, 33 ONpecIEHHbIC
nocTynHble nepuoasl: Yxkropon (1946-2018 rr.), Xapskos (1936-2005 rr.), Onmecca (1894-2005 rr.), a Takxke
s cueHapues Humskoro (RCP2.6), cpennero (RCP4.5) u Beicokoro (RCP8.5) ypoBHe#t BEIOPOCOB MapHUKOBBIX
ra3oB. [Ipu aToM TemmepaTtypa Bosmyxa > 25°C cuuTaercs BHICOKOH (JHM ¢ MaKCUMAIBHON TeMIepaTypoil B
npenenax 25,0-29,9°C Ha3pIBarOT ropsIuMH), a Temieparypa > 30°C — oueHb BBHICOKOW (IHM C TaKOH TemIiepa-
TYpOIl CUMTAIOTCS] aHOMAJIBHO JKaPKUMH). BBISBIICHBI TEHICHIINN U3MEHEHHSI S9KCTPEMAIbHON TEMITEpaTyphl BO3-
JyXa B pasHBIX PETHOHaX YKpPaWHBI B YCIOBHUSX IJIO0ANBHBIX M3MEHEHWH KinMara. VcciemoBaHa JUHAMUKa
MaKCUMaJIbHOW TemIepaTypsl Bo3ayxa U e€ xapakTepucTuk B XX u Hadane XXI BekoB. [IpoaHanuzupoBaHbl
O’KU/IaeMble BpeMEHHbBIC U3MEHEHHUSI MaKCUMaJIbHOM TeMIepaTyphl BO3yXa U KOJMUECTBA THEH ¢ BEICOKOM TeM-
neparypoit ¢ 2021 no 2050 rr. no cuenapusim RCP2.6, RCP4.5 u RCP8.5. OnpezneneHsl camble BHICOKHE CYTOY-
HBIE TEMIIepaTyphl Bo3Iyxa, Bo3MoxHbIe 1 pa3 B 100 jet, a Takke BEpPOSITHOCTh MAaKCHMAIbHOW CYTOYHOM TeM-
nepartypsl Beie 30°C no cuenaputo RCP4.5. CBoeBpeMeHHOE NPEABUACHNE N3MEHEHUI MAaKCUMaJIbHOW TeMIIe-
parypbl BO3jiyXa MOMOXET OLIEHHTh BIMSHUE HA YEJIOBEKa W IPUPOJHbIE CHCTEMBI, YTO OyJET CrocoOCTBOBATH
pa3paboTKe W NMPHUHATHIO MTPEBEHTUBHBIX MEPONPHUATHH, HANPABICHHBIX Ha MHUHUMM3AIMIO HETATUBHOTO BIIMS-
HUS 3TUX U3MEHEHUI.

BeiBoasbl. [Iporieccsl moremsieHnst KIIMMaTa B YKpauHe aKTHBH3HMPYIOTCs. BpIsBiIeHa deTKkas TEHICHIHA
pocTa CpeHero MakCMMyMma TeMIIepaTyphbl Bo3ayxa 3uMoil co ckopocthio 0,17-0,39°C/10 snet. OTHOCHTEIBHO
KJIMMaTH4eCKOH HOPMBI 3TOT MOKa3aTelb B OCHOBHOM HOBBICHIICS, Oosbire Beero (1o 3,3°C) B siHBape Ha ceBe-
PO-BOCTOKE CcTpaHbl. B OyaymieMm Takue aHOManuu OyAyT pacTd. BrIsBIeHNE B3aNMOCBSA3H MEXly H3MEHEHUSAMHU
KJIMMaTa M 370pOBbEM SIBIISICTCS OCHOBOW ISl IPUHATHS 3aIIMTHBIX MEP B OTHOIICHWH PUCKOB ISl 3710POBbS
HaCEeJICHHS, CBSI3aHHBIX C KIIMMAaTOM.

K/IIOYEBBIE CJIOBA: makcuManbHas TeMIepaTypa BO3AyXa, *KapKue JHU, aHOMAJIBHO XapKUE THH,
AHOMAJIMU TeMIepPaTyphl, CIICHAPHH N3MEHEHH KIIFMaTa, 3[0pOBbE HAaCEICHHUS

Bcmyn
OcraHHIM yacoM, SIK B 0ararbox KpaiHax 3MiH KJIIMaTy, 3a3BH4ail, BAKOPUCTOBYIOTH TaKi
CBITY, Tak 1 B YKpaiHi, 6arato yBaru mpuaiis- KJIIMaTOJIOTi4HI TOKa3HMKH, SIK CEpelHi piuHi,
€ThCSI BUBYCHHIO CYYaCHHX 1 MOXIIMBHUX 3MiH CepeliHi MICSYHI, eKCTpeMallbHI 3HAYEHHS Pi3-
kiiMaty. [Ipu bOMy JUIsl BUSIBIICHHS Ta OI[IHKA HUX METeOpOJIOTiYHMX BenmunH. Hapasi npoBi-
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JTHOIO B MPOOJIEMi 3MiH KJIIMaTy € OIliHKa JWHA-
MiKH €KCTPEMaIIbHOT TeMIIepaTypH HOBITPS.
OpHUM 3 HACHIJKIB MOTEIUIIHHS KJIIMATy
€ 3pOCTaHHS KiNBbKOCTI JAHIB 3 aHOMaJIbHO BHCO-
KOIO TEMIIepaTypolo, a 4epe3 Ie — IiABUIICHHS
3aXBOPIOBAHOCTI 1 CMEPTHOCTI HaceJeHHs. Y
NepioAn JNITHBOI KapH 3a AaHUMH OuIbIIe, HiK
T ITHIIECATH €BPOTCHCHKUX TOCIIKEHb, Hak-
OLTBINT BUCOKI TTOKa3HUKHA CMEPTHOCTI 3adikco-
BaHO CepeJ JIIOACH TMOXUIIOro BiKy, SIKi CTpax-
JTAJTA Ha XPOHIYHI 3aXBOPIOBAHHS KPOBOTBOPHOT
CHUCTEMH, OPTaHIB JUXaHHS, MiabeToM, ToCITiTa-
JII30BaHMX OCIO, a TAaKOXK JIOMEH, 10 MEIIKAIN
y Mictax (mopiBHAHO 3 mepeamicTsiM) [1]. B3u-
MKy TiJABUIICHHS TEMNEpaTypH 10 IOAATHUX
3HaueHb Ha (OHI BiJ’€MHUX HECEe MOTEHLIHHY
3arpo3y JiIs 3I0pOB’S 1 TICHXOJIOTIYHOTO CTaHy
MOAWHU. Y i Tepiogum 3pocTae KiTbKICTh
TpaBM, XBOPOO KPOBOTBOPHOI CHCTEMH, 3BEp-
HEHb JI0 JIiKaps 3 MPUBOAY MOTaHOTO CaMoIIo-
gyTTs. Tomo. Pi3ki mepemaand TemIiepaTypu B
TIO€THAHHI 3 KOJIMBAaHHAMHU aTMOC(EPHOTO THC

Ky WIKIIIABI IS JTFOJCH, 10 CTPaXIAroTh Ha
3aXBOPIOBaHHS CEPLIEBO-CYIMHHOI Ta HEPBOBOI
cucreM. HaBiTs 370poBa JfonMHA MOXKE Biqdy-
BaTH OE3MPUYNHHY MJISIBICTh, BTOMY, 3HIKCHHS
JKHUTTEBOI eHeprii [2].

3a omiakamu BcecBiTHROT opranizariii
oxoponu 3710poB’st (BOO3), kmiMaTHyHi 3MiHNA
Hapa3i € mpuunHO mpubiamsHo 150 Tuc. me-
pemuacHux cmepreit y cBiti (0,3% Bin 3aransHol
kimekocTi cmepteit) 1 55000000 aroauHH-pPOKIB
uenpariesnataocti Ha pik (0,4% Binx 3arambpHOT
HemnparesgaraocTi) [3].

3rimHo 3 TEPCINEKTHBHUMH OITIHKAMH,
3MiHH kiimMaty y XXI cropiudi OyayTs BIUMBa-
TH Ha CaMOTIOYYTTS JIFOAUHH, TOJIOBHUM YHHOM,
MOCHITIOIOYH ICHY0i TIpo0iemMu 310poB’st [4].

Mero10 IOCIIIDKEHHS € BUSABIIEHHS TE€H-
JICHIIIH 3MiHU (110 (DAaKTUYHUX 1 CIIEHAPHUX Ja-
HUX) EKCTPEeMaIbHOI TeMIIEpaTypH MOBITPSI, 5K
CKJIQJIOBOT TEMIIEPATYPHOTO PEKUMY, B PIZHHX
perioHax YKpaiHM B yMOBaX IJIOOAJIbHUX 3MIH
KIIiMaTy.

00’ ckmu ma memoou 00Ci0IHcenns

Y ITsriit ominaHi# gomoiai MiKypsaoBoi
rpymu ekcrieptiB 31 3MiHu KimiMary (MI'E3K)
3a3Ha4YCHO, L0 CepelHs rio0aibHa MPH3EMHA
Temmeparypa moBiTps 3 1951 mo 2012 pik ming-
Bummiack Ha 0,72 °C [4], 3a nepiox 1880-2012
pp. —Ha 0,85 °C (0,65-1,06 °C), mpuaomy 3poc-
TaHHS TEMIEPaTypH Bi0YBa€ThCS HEPiBHOMIp-
HO 1o moBepxHi 3emui [5]. 3a manumu [6, 7]
HaMTeIuTimmM 1 Beiei 3eMHOT Kyl BHSBHUBCS
1998 pik, mermr Termmmu — 2005 1 2010 poxwu.

JluHaMika perioHaJbHOrO KIIiMaTy YKpa-
THM 3HAYHOIO MIpOIO YOCOOIOE XapaKTepHi pH-
CH 3MiH TJI00AJBHOTO KIIIMaTy: BiH UYTJIUBHI
0 3MiH TJI00aTbHOTO KJIIMaTy, MO IiITBEp-
JOKYETBCSL  TOJIIOHICTIO 0araTtopiuHoro Xomy
aHoMmautiii ix. JlociiKkeHHs, IpOBECHI BUEHH-
MH KpaiHu 3a (PaKTHYHUMH JaHUMH METeOopO-
JIOTIYHHX CIIOCTEPEKEHb MPOTITOM JIBA/IIISATOTO
CTOJIITTS, JIO3BOJIMIIM BCTAHOBUTH €(DEKT Ce30H-
HO-TeorpaiYHOTO BUPIBHIOBAHHS KIIIMATUYHO-
rO TOJISI MPU3EMHUX TeMIIEpaTyp MiJl BIUIMBOM
rI00ANBHOTO TIOTETDTiHHS. 3a IIel mepiof moTe-
IUTJTM, TOJIOBHMM YHHOM, TIBHIYHI PErioHn
VYkpainn B xonoane miBpiyus. [Ipu mpomy me
MOTEIUTIHHST 3HAYHO MEePEeBHINYE TIO0ATLHHN
piBEHb, SIKMI TPAKTUYHO CIiBHAJa€ 3 CEperHIM
Juist Beiei Teputopii Ykpainu. Haiibinemie 3poc-
Jla TeMIepaTrypa MOBITPS B OKpeMi 3UMOBI Mi-
csii y Ioicei i Jlicocremy [8].

Crin 3a3HaymTH, IO IIBUAKICTH MOTEN-
JiiHHSA 3pocrae. ko 3a nepiog 1960-2010 pp.

~10 ~

IIBUJKICTh 3MIHH CEPEHBOI, MIHIMAJIBHOI Ta
MaKCHMaJIbHOI TEMIEPATypH 3a PiK CTAaHOBHJIA
npubiau3Ho 0,3 °C/10 pokiB, TO HPOTIrOM
1981-2010 pp. — ke B cepenubomy 0,5 °C/10
pokiB [9]. Ilpu oMy cepeiHs pidHa TeMIepa-
Typa TOBITPS BIJHOCHO KIIMATUYHOI HOPMH
(1961-1990 pp.) crama Bumorm Ha 0,8 °C 3
1991 mo 2014 pp.. HaiiOinpmmii BrumB Ha
3MiHH PIYHOI Temreparypu YKpaiHH MaiH
JITHIN Ta 3MMOBUI CE30HH: 1X CepelHs TeMIIe-
patypa 3a ocTaHHii mepiog 3pocna Ha 1,3 Ta
0,9 °C smignosimHo. IIpm 1BOMY CyTTEBiIIE
MiBHUIIIACE TEMIIepaTypa MOBITPS y CivHI
(2,3 °C) ta mumi (1,4 °C) [10].

3pocTaHHs CepelHbOl 3a PiK Ta MICSIlb
TEMIEpaTypH TOBITPS 3YMOBIICHO 30LIBIICH-
HsSM MIHIMQJIBHOI Ta MakCHMAaJIbHOI TemIiepa-
TYpH BIPOAOBXK POKY. [Ipy 1iboMy y X0m0aHMIA
nepioJ; BIJAMIYAETBCS CYTTEBE  3POCTAHHS
MiHIMQJIBHOT TeMIlepaTypH, a B TEIUIMH — MaK-
cumasibHOT [11].

CyTTeBe 3pOCTaHHS MaKCUMAaJIBbHOI 1 Mi-
HIMaIILHOI TEMITepaTypy 3yMOBHJIO CKOPOYEH-
HS TPHUBAJOCTI XoioaHoro mepiogy (5-28
JIHIB), KUIBKOCTI MOPO3HHX JIHIB Ta IIOM’SK-
IIEHHS CYBOPOCTi 3UMHU. TPHUBANICTh JITHHOTO
nepioy 301UIBIIMIIACE.

[limBuIeHHsT MaKCUMaIbHOI TEMIIepaTy-
Y 3yMOBHJIO 301IBIIIEHHST KUTBKOCTI CIIEKOTHHX
IHIB (KOJIM MakCHMaJlbHa TeMIlepaTypa MmoBiTps
nepesuityBaia 25 ta 30°C), TpuBanocTi nepio-
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IIiB 3 TAKOIO TEMIIEPATypPOIO Ta iX KITBKOCTI. Y
0araThox perioHax 30LIbIICHHS KUTBKOCTI CIe-
KOTHUX JIHIB CYNPOBOIDKYETHCS ITiABHUIIECHHIM
BITHOCHOI BOJIOTOCTi, TOOTO 3pOCTaEe KiTBKICTh
THIB 13 33yX0I0, sIKa HECIPHUATINBO BILTUBAE
Ha CaMOIIOYYTTsI Ta 310pOB’ s IFoAuHU [12].

Hocmimxennst, ski MpoBeJeHi mij KepiB-
HunteoMm B.®D. MaprazunoBoi [13, 14], BusBu-
JIM, 110 YacoBa HEOJHOPITHICTh Yy XOJi rioda-
JBHOI TeMIlepaTypd MOBITpS, 3yMOBJIIEHA Jie-
SAKAMH 3MiHAMH B XapakTepi BeJIMKoMacITal-
HOi atmocepHoi mupkynsamii 3a octanni 100
pokiB. B pe3ympraTi Woro 3mMa HampHKiHII
CTOMITTS CTajla JOILIOBOIO 1 TEIIOK, a JITO —
JTOTIIOBHM 1 TTPOXOJIOTHHM.

3MiHN Y TUPKYISAIIHHAX TIPOIecax CTallu
pe3ybTaToOM 3MiH III0OATBHOTO KIiMATy, a 1€ B
CBOI0 4epry TMpHU3BOAWTH JO TOMITHHUX 3MiH
KIIIMaTy OKpEMHX PETiOHiB.

JocmipkeHHsT  BUCOKMX  TeMIeparyp
3IIHCHIOETHCS, TIEPIII 32 BCE, HA OCHOBI aHANI3y
nepexoy TeMIepaTypy 4epe3 3aiaHi Mexi. 3a
nanumi [15, 16] temmneparypa mositps > 25°C
BBQKAETHCS BUCOKOIO (IHI 3 MaKCHMAaIbHOIO
Temrneparyporo B Mexax 25,0-29,9°C wnazuBa-
I0Th JKapKuMH), a Temreparypa > 30°C — myxe

BHCOKOIO (I[HI 3 TaKOIO TEMIICpaTypol0 BBaXka-
FOTBhCSl @aHOMAJIBHO JKApKUMH). Y 1IbOMY JIOCITi-
JDKeHHI OyJnemMo IOTpUMYyBAaTHUCh CaMe TaKuX
(hopMyITFOBaHb.

st tepuropii YkpaiHM MakcHMaibHa
TEMIIepaTypa TOBITPsl, IO JOCSATaE B IMiBJICH-
HUX, HBACHHO-CXIAHMX 1 CXiZHHX 00IacTax 35
°C Ta BHIIE, € HEOC3MEUHOIO, a TEMIIEpaTypa >
40 °C — ocobmmBo HebOe3meuHorw. B 3axigHux,
MIBHIYHHUX, MiBHIYHO-CXIIHUX 00JacTAX HeOe3-
MEYHOI0 BBaXkaeTbca Temmeparypa 30 °C Ta
BUIIE, 2 0COOIMBO HEOE3MEYHOI0 — TEMIIepary-
pa 35 °C Ta Bume [17].

CaMe Taki TICpEBHINCHHS HaiJacTiIe
nocmimkyoTees [18, 19, 20, 21]. Anamizyerscs
TPHUBAJIICTH TIEPIOJIIB ITEPEBUIECHHS JaHUX IT10-
poriB (B MHAX Ta TOAWHAX), OOYHCIFOETHCS
WMOBIpHICTh iX HACTaHHS, BHU3HAYAIOTHCS Ta
KIacH(iKyIOThCS CHHONTHYHI CUTYAIlii 33 SKUX
BOHU CIIOCTEPIraroThCs.

CBoevacHe mepeabaueHHs! 3MiH KJIiMary
Hapa3i JIOIIOMOXE OILIIHUTH iX BIUIMB Ha JIOJAUHY
1 TIPUPOJTHI CUCTEMH, IO Oy/Ie CIPHUITH PO3PO-
Ol Ta NPUAHATTIO TPEBEHTHUBHUX 3aXOJIB,
CIIPAMOBAHUX Ha a,uanTaui}o Ta IIOM’SIKIIIEHHS
HETaTUBHOI'O BINIUBY TaKUX 3MiH.

Pe3yJ1bmamu ma 062080p€HH}l

[ToBTOPIOBAHICTH TEPEXOy MaKCHMallb-
HOIi J0OOBO1 TeMITepaTypH MOBITPs depes3 3aaaHi
MEXi, SKi 3raJyBaJUCh BHIIE, IOCTIHKEHO Ha
OCHOBI pe3yJIbTaTiB CIIOCTEPEKESHb Ha CTAHIIIfX,
pO3TAIIOBAaHUX y PI3HUX perioHax KpaiHu, 3a
MeBHI AOCTYNHI niepioau: Yskropox (1946-2018
pp.), XapkiB (1936-2005 pp.), Oneca (1894-
2005 pp.), a Takox 3a creHapismu (RCP2.6),
cepemuporo (RCP4.5) i sucokoro (RCP8.5) pi-
BHIB BHUKH/IIB TAPHUKOBHX Ta3iB.

VY Tabn. mpencTaBieHO WMOBIPHICTH KiTBKOCTI
TTHIB 3 BUCOKOIO TEMIIEPATyPOI0 y MICHIIi, KOJIH
BoHa Oyna 3apeecTpoBaHa. PesynbraTté pospa-
XYHKIB TIOKa3yIOTh, III0 YKapKi JHI y JOCTIKY-
BaHUX PErioHax KpaiHu, CIIOCTEPITaroThCS KOX-
HOTO POKY 3 TpaBHsI 10 BEpeceHb (B YKropoai
e i y kBiTHi). Halfuacrimre BOHU BUSBISIOTHCS
y mumHi: B Ofneci 1 Xapkosi (B cepeqaboMy 18 1
12,5 nHi Ha piK BiANOBIAHO), B YKropomi — y
ceprHi (B cepeiHboMy 13,6 /HI Ha iK).

Tadauus
IMoBTOpIOBaHICTH KiILKOCTI IHIB 3 BUCOKOI0 TeMIiepaTypoio (pakTuuHi gaHi)
I'panauii, Micsann
°C 4 [ 5 | 6 | 7 | 8 | 9 ] 10 [ 11
Yxropon
25,0-29,9 1,2 6,9 11,6 13,2 13,6 6,3 0,3 -
30,0-34,9 - 0,6 2,9 6,3 52 0,7 - -
35,0-39,9 - - 0,01 0,3 0,6 0,01 - -
XapkiB
25,0-29,9 0,3 6,1 10,6 12,5 12,0 4,1 0,2 -
30,0-34,9 0,02 0,7 3,5 6,4 4,5 0,4 - -
35,0-39,9 - - 0,05 0,6 0,4 - - -
Opeca
25,0-29,9 0,08 2,4 9,0 17,0 15,8 3,6 0,1 0,01
30,0-34,9 - 0,1 11 4,2 3,2 0,2 0,01 -
35,0-39,9 - - 0,01 0,1 0,06 - - -
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AHOMaJIBHO KapKi JTHI KOXKHOTO POKY
CIOCTEPITaloThCsl 3 YEPBHSI MO CEpPIICHb 3 Haii-
OIBIIOI0 TIOBTOPIOBAHICTIO Yy JIMIHI (Maibke
OJIHAKOBOIO y XapkoBi Ta Yxkropoai). Bix 3 no
6 pa3 Ha 10 pOKiB y JIMIHI-CEPIIHI MOKIIUBI
3HAa4YCHHS] MAKCUMAIILHOI 3a 100y TeMIlepaTypH
nogitpst Buie 35 °C y XapkoBi i Yxropomi, B
Opneci — pigwme (mpubauzHo 1 pa3 Ha 10 pokiB).

Ha puc. 1-3 moka3zaHo 3MiHy y 4aci Ma-
KCHMaJbHOI T000BOI TeMmepaTypu TMOBITpS,
ocepemHeHol 0 ACCATHPIYIIX (CepeaHbOro
MaKCHMyMy) Ha CTaHISIX, PO3TAlIOBaHUX B
PI3HUX perioHax KpaiHu, 3a JOCTYITHI Mepioan
CITOCTEPEIKEHb Ta BU3HAYCHO JIHIHHUI TPEeHI 1
HOTO PIBHSHH.

AHaji3 HaBeACHUX PHUCYHKIB JTO3BOJISE
3po0OMTH HACTYIHI BHCHOBKH. B3MMKy y Bcix
JOCTIDKYBaHUX perioHax YKpaiHu BiJl OJJHOTO
JecATUPIYYS A0 IHIIOTO YiTKO MPOCIHiAKOBY-
€TBbCS TEHJCHIiST HA 3POCTaHHS CEepelHbOTrO
MaKCUMyMY TeMIIEpPaTypH 3 CEPEAHbOO IIBU/I-
kictro Big 0,17 no 0,39 °C/10 pokie. He Taka
OJHO3HAYHA CHUTyallis BIITKY: B YXXropomii
CITOCTEPITAETHCS 3araibHa TCHIIEHIIIST Ha 3pOC-
TaHHS CEPEeAHBOTO MAKCHMYyMy TeMIIepaTypH,
0c0o0IMBO, MOYNHAI0YH 3 70-UX POKiB MUHYJIIO-
TO CTONITTS 1 I0 CHOTOMHINIHBOTO "acy (3 25,0
°C mo 27,9C), B Oneci 1 XapKoBi — TCHICHIIIA
Ha HE3HAayHe 3HIDKEHHS (MpaBna, TyT BUXIIHI
nmaui oomexeri 2005 poxom).

6
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Puc. 1 — Yacosuii Xig MakcuMaibsHOI 1060B0i Temmeparypu nositps (°C)
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Bimomo, mo B OCTaHHHOMY BiKOBOMY penHBOi MakcuMalbHOI J000BOi TeMmmepary-
XOJI MaKCHMAJBHOI TeMmIeparypu y IiTHI pu B cepemHboMy 3a JiTo B Oyeci CTaHOBUB
micsii B Opmecl TeHAEHIs OO 3MIH MaKCH- 0,77 °C/100 pokiB, a HaWOULIBIIOT 3 JOOOBUX
MaJapHOI TeMIEpaTypu 3a TPEHIOM HE3HA4Ha, makcumyMmiB — 1,17 °C/100 pokis.
ajie B OCTaHHI POKM MaKCHMajbHa TeMIepaTy- Ha puc. 4 mpencraBneHO Pi3HHUII MiX
pa minBuinyethes. 3a maaumu O.0. CeiTnwd- CepeqHIM MaKCHMyMOM TeMIIepaTypH 3a IIeB-
Horo [22] koedillieHT JNiHIHOTO TpeHay ce- HUI 1epiosl 1 HOPMOIO POTATOM POKY.
2
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V mepiox 3 1991 mo 2005 pik cepemHs
MaKCHMaJlbHa J1000Ba TEeMIEpaTypa B OCHOB-
HOMY 3pOCIIa, IPUIOMY HaWOIIbIIe — B3UMKY Y
Xapxosi (1o 3,3 °C y ciusi), BITKY — 110 2,0 °C
B Opmeci, ajrle B OKpeMi MiCSIli BOHA TPOXH 3Me-
Himnack. 3a nepiox 2006-2018 pp. B Ykropoai
CepelHiii MakCUMyM Y BCI MiCSIl HpOTITOM
poky niepesuiirye Hopmy (10 2,9 °C y 4epBHi).

Ha puc. 4 nobpe BHIHO, IO XapakTep
3MiH aHOMaTili MPOTATOM POKY Yy JOCIHiIKyBa-
HHUX perioHax pi3HuThbes. Tak, HaWOiIbIIe M-
BUILICHHS] CEPEJHHOTO MaKCUMyMYy (IPHONNU3HO
Ha 1,9 °C) BimOymioCh B JIOMY 3a 3UMY Ha ITiB-
HIYHOMY CXO[Ii KpaiHW, a HaiiMeHIIIe 3Ha4YeHHS
anomautii Tyt (mpubmusuo 0,2 °C) — Buitky. Ha
3ax0/Ii Ta MiBIHI KpaiHu moHanoimeme (Ha 1,4
°C) 3pic cepeaHiii MAKCUMYM TeMIIepaTypH BITi-
TKY, @ BOCEHH B YIKTOpO/Ii BiH B CEpeTHHOMY 32
ce3oH 3MeHmuBea Ha 0,1 °C, a B Oneci — MiHi-
MastbHO migBunmeces (Ha 0,2 °C).

AOCONIOTHUIT MaKCUMyM TeMIleparypa
TIOBITpSI, SIKMI 3apEECTPOBAHUI Y PI3HHUX pPErio-
HaX KpaiHW 3a JOCHI/DKYBaHI HAMH TIEPIOJU: B
Yxroponi 38,6 °C (1952 p.), Xapkosi 37,6 °C
(1996 p.), Oneci 36,8 °C (1998 p). Cniz 3a3Ha-
9yuTH, 10 3a JaHumu [23] y XapkoBi HalBuINa

temreparypa (39,8 °C) Oyna 3adikcoBaHa y
2010 porri.

Cxoxi pe3ynbTatd OTPUMAaHO B MOHO-
rpadii [24], ne Oyio moka3aHo, 10 MaKCHMAaITb-
Ha TeMmIeparypa y 3aXifHUX O0JacTaX Ta Ha
KpallHbOMY MIBHIYHOMY CXOJi 3HHKYETBCS Y
1961-2000 pp. mopiBHSHO 3 mepiogoMm 1961-
1990 pp., 110 MOKHA MOSICHUTH 3MiHOIO LIUPKY-
JSIUIHHUX YMOB — TIOYACTINIAHHAM HAJIXO/KCH-
HSI BOJIOTOT'O MOPCHKOTO TOBITPS 3 ATJIaHTHKU
Ta XOJIOJJHHX ITIBHIYHUX TIOBITPSHUX Mac.

Jns mporHo3yBaHHS 3MiH KIIMaTHYHOL
CHCTEMH BHUKOPHCTOBYIOTHCS KIIMAaTHIHI MO-
JeNi pi3HUX PiBHIB ckiagHocTi. Lli Momem po-
3paxoBYIOTh 3MiHH Ha OCHOBI Ha0OpY CIIeHapiiB
AHTPOTIOTCHHUX BIUIUBIB. Y II’sTiii momoBimi
MI'E3K BukopucToByBcs HOBHH Habip cIie-
HapiiB, a came: PempeseHTaTuBHI TpaeKTOPIi
konnenrpariii  (PTK a6o Representative
concentration path — RCP2.6, RCP 4.5, RCP
6.0 i RCP 8.5). Bonu BiAMmoOBiAalOTh Pi3HUM
MaiOyTHIM aHTPOIOTEHHUM EMiCisM MapHHUKO-
BuX razis npotsirom XXI| cropiuust. BigminHOC-
Ti B €MICisIX TIOB’s13aH1 3 PI3HOMaHITHUMH MOX-
JIUBUMU [UISIXaMH  COI[laJIbHO-€KOHOMIYHOTO
PO3BUTKY CBITY [25].
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Puc. 5 — AHomanii cepeiHBOro MakcUMyMy Temmepartypu noitps (°C)
JUTA Pi3HUX CLIeHapiiB BITHOCHO HOPMHU
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Ha puc. 5 HaBeneHO pe3ynbTaTtd MOPiB- Ha puc. 6-8 B sIKOCTI pUKIaTy HaBeae-

HSHB OUYiKyBaHHMX 3HAUeHb CEPEAHBOI MaKCHMa- HO OYiKyBaHy JWHaMiKy HaWBHUIIOI MakcHMa-
JIBHOI TEMIIepaTypH TOBITPs 3a CLCHApisMH JBHOI 7000BOi TemmepaTypu MOBITPS y CidHI
RCF_’Z-G, RCP4;5 1 RCP8.5 ra pe3yJIbTaTi ix ta yunHi 3 2021 mo 2050 pp. 3a creHapiem
MOPIBHSHD 3 KIIMATHIHOK HOPMOIO JUIsl Pi3HIX RCP 2.6 Ha TPbOX CTAHIIIsIX.
pETioHIB KpaiHH.
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BusnaveHuil niHidHUNA TpeHA, KU Xa-
pakTepusye AWHAMIKy L€l TemmepaTypH 3a
TPUALATH POKiB, MOKA3ye, IO 3MiHU i1 y PI3HUX
perioHax He OyayTh OJHAKOBHMH. Tak B YiKro-
PO OYIKYETHCS TMIJABHUINCHHS MaKCHMAaJIBHOL
JI000BOI TeMIlepaTypu 1 B3UMKY, 1 BIITKY 31
mBuakicTio 0,41 1 0,46 °C/10 pokiB BiAIIOBIAHO.
V Xapkosi moxuBe 3urkenns ii va 0,17 °C/10
pokiB y ciuni Ta 0,46 °C /10 pokiB y numHi. B
Opeci mMakcuManbHa 100OBa TeMmIieparypa y
ciuni 3pocrarume (0,26 °C/10 pokiB), y mwmHi
— 3am3uThed (0,08 °C/10 pokis).

3rifHO TIPOBENEHUX HAMH PO3PaXyHKIB
Ha ocHoBI cuieHapiiB RCP2.6, RCP4.5 i RCP8.5
IHI 3 Temrmeparyporo Buiie 25 °C Ha 3axoji,
MiBHIYHOMY CXOZl 1 MiBAHI KpaiHu 3a BciMma
CIICHAPIsSIMUA OYIKYIOTHCS IIOPIYHO 3 KBITHI IO
JKOBTCHB, ajic B OKpEMi POKA BOHHU MOXKYTb
criocTepiraTiuch y Oepe3Hi Ta JIMCTOMAi, MpaB-
na, Bcboro 1o 1-2 Bunanku 3a 30 pokiB (puc. 9).
Haiibinpma KiTBKiCTh iX, B CEpeIHBOMY, IpH-
najia€ Ha JUMeHs: B Yxropomai — 13-22, Xapko-
Bi — 16-25, Oneci — 25-29 nwiB. 3 pUCYHKIB BH-
ITHO, 1110 3a creHapiem RCP2.6 Ha 3axomi i miB-
ITHI KpaiHW MakCHUMajbHa KUTBKICThH JHIB 3 BU-
COKOIO0 TEMITEpaTypOr MOXKIHUBA y BCi MicsiII,
Ha MBHIYHOMY CXOJIi — 3 KBITHS IO Y€PBEHb (a 3
JIMITHS TIO BEpECeHb TYT HalO1IbIIa KiMBKICTh iX

53,

3a cuenapiem RCP8.5). B okpemi poku B Oneci
Ta XapKOBi KiJIbKICTh JHIB 3 MaKCHMAaJbHOIO
Temreparyporo Buiie 25 °C y aumHi 1 ceprHi
MOXe€ CIIOCTEPIraTUCh HaBITh BIPOJOBXK BCHOTO
Micsta. Ciil 3a3HAYUTH, IO PE3yJIbTaTH PO3-
paxyHKiB 3a TpbOMa CIEHApisIMH HaHdJacTiIe
CYTTEBO PI3HATHCA.

SIK110 TIOPIBHATH OYiKyBaHI MMOKa3HUKH 3
(hakTryHIMHE (IUB. TAaOJI.), TO MOKHA 3a3HAYH-
TH HacTynmHe. B VYixropomi 3a cueHapiem
RCP2.6, 3a3Bu4aii, KiJIbKICTh ITHIB 3 BHCOKOIO
TEMIIEPAaTypoI0 32 PI3HUMHU TPaJalisiMH € BH-
11010, 3a crenapiem RCP8.5 — Hmk4oro, 3a clie-
Hapiem RCP4.5 — He Tak Bce oaHo3Ha4uHO. B
Opeci KUTbKICTh JTHIB 3 MAaKCUMAJIBHOIO 32 JI00Y
TeMIiepaTyporo mositpa > 25 °C B 0CHOBHOMY
3pocTaTHMe 3a BCiMa CIeHapisiMU. A OT Y JIUTHI
i cepmui (RCP2.6, RCP4.5), TpaBui-nmumHi
(RCP8.5) «kinbkicts sxapkux aHiB (25,0-29,9
°C) 3MCHIIUTHCS, ale CYTTEBO 3pOCTe Yy I XK
MICSII KUTBKICTh aHOMAIIFHO JKapKuX (3 TeMIe-
patyporo > 30 °C. ¥ XapkoBi HOBTOPIOBaHICTb
THIB 3 BHCOKOIO TEMIIEPaTypoOr0, SKa OYiKy€Th-
csi, B OCHOBHOMY OyJe BHINOIO 32 (haKTHYHY,
ocobimBo 3 ceprHs 10 koBTeHb (RCP2.6), 3a
crenapiem RCP8.5 — kpim TpaBHS-THITHS; a 3a
crierapiem RCP4.5 — crniBBiHOIIEHHS MiX ITH-
MU MOKa3HUKaMH JliaMeTPajbHO POTHIICIKHE.

44 \
22 23

Puc. 10 — [Ipocroposwuii po3mnoain iMmoBipHOCTI (%) MakcumasbHOi Temneparypu nosiTps uiie 30 °C
(muniens — RCP4.5)

~18 ~



JTioouna ma dosxinns. Ilpobremu neoexonoeii. Bun.33. 2020

BaximBe 3HaueHHS MalOTh IMOBIPHICHI
XapaKTEePUCTUKH, SKi IIHPOKO BHKOPUCTOBY-
IOTbCS B TPAKTHUIIl OOCITYTOBYBaHHS pi3HUX
HampsMIB ISITBHOCTI JIIOMWHA. IMOBipHIiCHI
3HAQUEHHS METEOPOJIOTIYHOI BEJIMYMHH MOKHA
posmoniny. Ha mpaktumi mro 3agady yacrto
BUPILIYIOTH 32 AOTIOMOTOI0 EMITIPUYHOI KPUBOI
IHTETPaNIbHOTO PO3MOLTY, Ul TOOYAOBH SIKOT
po3pobneHo pi3Hi Meroau. HaiOGinem momu-
PEHMMH B KIJIIMATOJIOTIi € TiCTOrpaMHHiA 1 po-
3paxyHKOBHM MeToAM. Y HaHiii poOOTi KpuBi
IHTETPAIbHOTO PO3MOALTY OyayBajach TiCTOT-
paMHHM MeTonoM. Buxomstam 3 Toro, mo pos-
MOJIINT MaKCHUMaJIbHOI TeMIIepaTypyu MOBITPS Y
JUTHI OJIM3BKUI A0 HOPMAaJIbHOTO 3aKOHY, JUISA
moOyIOBU eMITipHYHOi KPHUBOi iHTETPaIbHOTO
PO3MOIiTY BUIIIE 33/1aHOT MeXi HAMUA BHKOPHC-
TOBYBajach HariBiorapu@MidyHa KIITYaTKa

crpsmiieHHs. Ha ocHOBI TOOyTOBaHUX KPHUBHX
BH3HAYAJINCH IMOBIPHICHI XapaKTePUCTUKH TS
IBAIIATA CEMH CTaHIIH KpaiHH Ha OCHOBI
cuenapiro RCP4.5.

AHaimi3 3700yTuX pe3yibTaTiB MOKa3aB,
110 HaWBUILI TeMIeparypd, MOXIuBi 1 pas
y 100 pokiB —> 44,9 °C 1 50 pokiB — > 44,2
°C, OYiKyIOThCSI Ha MIBAEHHOMY CXOJi KpaiHu
(ct. Ipumm6). Y upomy x perioHi HaiOinb-
IIUX 3HAYCHb JIOCATAE 1 WMOBIPHICTH MaKCH-
MajbHOI 1000BOi Temmeparypu Bumie 30 °C
(56%). B mimoMy 3pocTaHHS MaKCHMAaJIbHOI
TeMIepaTypH Ta il IeBHOI IMOBIPHOCTI OYIKY-
€THCS 3 TMBHIYHOTO 3aXO0Iy Ha IMiBIEHHUH CXiJl
kpaian (puc. 10).

ToMmy pO3yMiHHS B3aEMO3B 3Ky MiXK
KIJIIMATOM 1 37I0pOB’SIM € OCHOBOIO JIJISI TIPHITH-
SITTSL 3aXUCHUX 3aXOJIiB Y BiJHOIICHHI PHU3iKiB
IUTSE 3I0POB’SI, TIOB’ A3aHMUX 3 KIIIMAaTOM.

Bucnoexu

[Mpouecu moTerutiHAS KJIiMaTy B YKpaiHi
aKTUBI3YIOThCSA. BUSBICHO YITKY TEHACHIIIIO
Ha 3pOCTaHHs CEpPEIHBOTO MAaKCHMyMy Te-
MIEpaTypyu TOBITPS B3UMKY 31 IIBUIKICTIO
0,17-0,39 °C/10 pokiB. BigHOoCHO KiTiMaTU4YHOI

HOPMH IIeii MOKa3HUK B OCHOBHOMY IIiJIBUIIH-
BCs, HaiOubiie (1o 3,3 °C) y ciuHi Ha miBHIY-
HOMY cxofi. Y MalOyTHbOMY TakKi aHOMaii
OyayTh 3poCTaTy.
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ABTOpY 3agBIAIOTH, MO KOHQIIKTY iHTEpeCiB 1moA0 MyOiikamii mboro pykomucy Hemae. Kpim

TOTO, aBTOPH MOBHICTIO TOTPUMYBAIUCh ETUIHUX HOPM, BKIIIOYAIOUH IIIariaT, (anbcudikaliiro JaHux
Ta TOBIHHY MyOTiKaIlifo.
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BYAIBHULTBO TA EKCIUIYATALISI Ob’€KTIB MAJIOI I'IJIPOEHEPTETUKH
B YKPAIHCBKUX KAPITATAX: HOBI BUKJIMKH JUISA JOBKIJIJIA

Meta. AHasi3 CleKTpy €KOJIOTIYHHX MpoOJieM 1 PU3HKIB, OB’ sA3aHKUX 13 OYJIBHUITBOM Ta €KCILTyaTalli-
eto manux rigpoenekrpocranmii (MI'EC) B Ykpaincekux KapmaTax.

Metoau. [1onboBi, CTaTHCTHYHI, TiAPOJIOTIYHI, T1IPOEKONIOTI4HI, aHAJII3 Ta CHHTE3.

Pe3yabTaTH. PO3rissHyTO NOTEHIIHHI €KOJIOTIYHI pU3UKH, [0 BUHUKAIOTh NPU OYIIBHHUITBI Ta eKCILTya-
tauii MI'EC B pralHCLKI/IX Kapnarax. Jlocmzmceﬁo BrumB SIBipcbkoi MI'EC Ha BUTPATH BOJHU Y P. CTpm[
IpoananizoBaHo 1MOICHHI BUTPATH BOJH Ha JBOX Fl,Z[pOCTBOan 110 p03TaLHOBaH1 BHIIE 1 HIKYE 32 TEUI€I0 BiA
craumii mis maioBoaHoro (2003) i 6araroogroro (2008) pokis. BkazaHo OCHOBHI MOXJIMBI PHU3UKHU TIpH OyiB-
HUNTBI Ta ekciuryaranii MIEC s pyXy maBOJKOBHX BOJI, PIYKOBHX HAHOCIB, PO3BUTKY PYCIOBUX MedopMarii
towo. [IpeacraBineHo pi3HUIO Yy BUTpaTax BOAM MDK JABOMA TiJPOCTBOPAaMH i MIATBEPIKEHO, 10 y BECHSIHUM
nepiox 2008 1 2003 poky Ta ociHHBO-3uMOBHIA iepion 2003 1 2008 pokiB criocTepiranyu MiHIMAIBHY Pi3HHLIO Y
BUTpaTax BOJH, IIO MOB’SI3aHO i3 3aTPUMaHHAM BOJM y BOJOCXOBHINI BHiie Tpedii SBipcbkoi MI'EC mst max-
CHUMalbHOI TeHepatii enexTpoereprii. [IpoananizoBano BmmuB ABipcbkoi MI'EC Ha Gioty p. CTpuiif ynpoIoBk
2014-2015 pokiB. OTprMaHi pe3y/bTaTh BKa3ylOTh, [1I0 OCHOBHUMH HETaTUBHUMH YWHHHUKAMH BIUIMBY Ha YIpy-
MOBaHHS Tipo0ioHTIB p. CTpHiA € CTBOPEHHS BOIOCXOBHIIEM JIIMHIYHUX YMOB Y KOHTHHYYMi PIYKOBOT €KOCHC-
TEeMH, HAKOTIMYEHHsI HAHOCIB 1 BiIMepJioi opraHiky Ha Horo aHi Ta Oeperax i 3HECEHHs LUX OCaJiB Ha HUXKYi
IUITHKA pyclia, piske oOMiTiHHA pycia CTpus HIbKYe Tpediti micis 3aKpUTTS IUTI031B y YepBHI Ta TiIpo3eMeNbHi
po6oTH HIKYe rpebii. AHaii3 3BITIB 3 OLIHKY BIUIMBY Ha JOBKIUUIS JaB 3MOT'Y IpOaHajli3yBaTH OCHOBHI €KOJIO-
TiYHI PU3HKH, SKi MOXKJIHBI IIPU OyIIBHUITBI Ta eKCILTyaTalii Manoi rizpoenekrpocranmii Ha p. Ctpuil y c. JloB-
re JIporoburbkoro paiiony JIbBiBCbKOi 001aCTI.

BucHoBkH. BapTo nponucary MexaHi3Mm ITPOBECHHS OLIIHKU BILIMBY Ha JJOBKIJUIS, 3a3HAYUTH HPUPOTHO-
reorpadivHi, TIAPOIOTIYHI 1 T1IPOEKOIOTidHI 00MekeHHs Mmoo OyaiBHUNTBA Ta ekciutyaranii MI'EC. Busnauu-
TH JIUISTHKY TIPCBKUX («IHKUX)) pquK i3 BUCOKMMHM MOKa3HMUKAaMH IIIHHOCTI MPUPOIHKX JlaHmadTiB Ta 3a00po-
HHUTH Ha HUX CIIOPY/KEHHS 00’ €KTiB Majol rlz[poeHepreTI/HcH

KJIFOUYOBI CJIOBA: piuka, Maja ripoeneKTpocTaHilis, JOHHI HAHOCH, BUTpaTa BOJH, 0i0Ta, BIUIMB Ha
JIOBKLJIIISt
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CONSTRUCTION AND OPERATION OF SMALL HYDRO POWER PLANTS IN THE
UKRAINIAN CARPATHIANS: NEW CHALLENGES FOR ENVIRONMENT

Purpose. Analysis of environmental problems and risks associated with the construction and operation of
small hydroelectric power facilities (SHEPP) in the Ukrainian Carpathians.

Methods. Field studies, statistical, hydrological, hydroecological, analysis and synthesis.
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Results. Potential environmental risks arising from the construction and operation of SHEPP in the
Ukrainian Carpathians are considered. The influence of Yavirska hydroelectric power station on water discharg-
es in the Stryi river was investigated. The daily water discharges for the two hydraulic sections located above
and below the station for low-water (2003) and high-water (2008) years are analyzed. Possible risks in the con-
struction and operation of the hydroelectric power plant for the movement of flood waters, river sediments, the
development of riverbed deformations, and others, are indicated. The difference in water discharges between the
two hydrological stations is presented, and it is confirmed that in the spring of 2008 and 2003 and the autumn
and winter of 2003 and 2008 minimal differences in water consumption were observed as a result of the water
retention in the reservoir above the dam of Yavirska hydro power station for the maximal electrical power gener-
ation. The impact of the Yavirska SHEPP on the biota of the Stryi river during 20142015 was analyzed. The
obtained results indicate that the main negative factors affecting the communities of river hydrobionts are the
creation of reservoir of limnethic conditions in the continuum of the river ecosystem; the accumulation of sedi-
ments and dead organic matter on its bottom and banks and the demolition of these sediments on the lower sec-
tions of the channel bed; also a decrease of water in the riverbed downstream of the dam after the closure of the
floodgates in June. The analysis of the environmental impact assessment reports made it possible to analyze the
major environmental threats, which are possible during the building and operation of a small hydroelectric power
plant on the Stryi river in the Dovhe village (Drohobych district, Lviv region).

Conclusions. To prevent the impact of the projected SHEPP in the Carpathian region it is necessary to
prescribe the mechanism of carrying out the environmental impact assessment, to specify the natural-
geographical, hydrological and hydro-ecological restrictions on the construction and operation of the hydroelec-
tric power station. It is also necessary to identify sections of mountain (“wild”) rivers with high values of natural
landscapes and prohibit the construction of small hydropower facilities.

KEYWORDS: river, small hydroelectric power plant, bottom sediments, water discharge, hydrobionts,
environmental impact

[puibmoBbIy O. B.l, HNBanos E. A.l, MpbiknTyak T. I/I.2, HTynyn B. 1.2

Y Tveosckuii HayuoHanbHull yHusepcumem umenu Meana ®panxo, ya. Jopouwenxo, 41, 2. JIvbeos, 79000,
Vkpauna
2HHcmumym akonoeuu Kapnam HAH Yxpaunul, yn. Kosenvnuykas, 4, 2. JIveos, 19026, Vkpauna

CTPOUTEJBCTBO 1 SKCILUTYATAIIAA OB BEKTOB MAJIOM T'MJIPOOHEPTETUKH B
YKPAUHCKHUX KAPIIATAX: HOBBIE BbI3OBBI /1151 OKPY KAIOIIE CPEJIbBI

Hesan. AHANMH3 CHEKTpa HKOIOTHYECKUX MPOOIEeM M PUCKOB, CBA3aHHBIX CO CTPOUTEILCTBOM H DKCILTya-
Taren Mansix ruapoiekTpoctaniuil (MI'OC) B Ykpaunckux Kapmnarax.

MeTtonasi. [ToneBrie,cTaTuCTHYCCKHE, THAPOIOTHICCKIE, THAPOIKOIOTUIESCKHE, AaHAIN3 U CHHTES.

Pe3yabTaThl. PaccMOTpeHB! MOTEHIHANIBHBIE 3KOJIOTHYECKHE PUCKH, BOHUKAIOIINE NIPH CTPOUTEIHCTBE
u sxcrutyataiuu MI'OC B Ykpaunckux Kapnartax. Mccnenoano Bausinue SABopckoit MI'OC Ha pacxonbl BOJIbI B
p. Crpsril. IIpoananu3supoBaHbl exXeTHEBHBIE PACXObl BOJBI Ha IBYX THIPOCTBOPAX, PACIIONOKEHHBIX BBIIIE U
HWDKE 110 TEUCHHUIO OT CTaHIWHU Ji1 MajoBoaHoro (2003) u mHoroBoaHoro (2008) roga. Yka3zaHbl BO3MOXHBIC
PHUCKH IIPHU CTPOUTENBCTBE U AKCIUTyaTarmu MI'OC ams 1BHKEHUS MaBOAKOBBIX BOJ|, PEYHBIX HAHOCOB, Pa3BU-
THS pyCIOBEIX nedopMmanmii u 1p. [lokazaHa pa3HHUIA B pacXoAax BOABI MEXIy ABYMs THAPOCTBOPAMH H TOJ-
TBEpKAEHO, uTo B BeceHHuil nepuox 2008 u 2003 roxy u ocenne-3uMHuit nepuoxn 2003 u 2008 romos Habmoa-
T MUHUMAJIFHYIO Pa3HHILY B pacX0JaX BOJBI, YTO CBS3aHO C 3aJepKaHUEM BOJBI B BOJOXPAHIIIHIIE BBIIIC TLTO-
TuHBI SIBopckort MI'OC nmist MakcuMaibHOU TeHepaluu deKTpodHepruu. [IpoananusupoBaHo BiusHUE SIBOD-
ckoit MI'DC na Ouoty p. Crpsiid B 2014-2015 romax. OCHOBHBIMH HETaTUBHBIMU (PAKTOpaMU BIHMSHUS HA TH-
POOHOHTOB PEYKH CUUTAEM CO3/IaHHE BOJOXPAHMIMIIEM JHUMHHUYECKUX YCIOBHUH B KOHTHHYYME PEUHON 3KOCH-
CTEMBI, HAKOIUICHHE HAHOCOB M OTMEpIIel OpraHWKH Ha €ro JHE W Oeperax M CHECCHHE 3THX OCaIKOB Ha HU3-
IIMe Y4acTKH pyciia, pe3koe oOMeNeHHe pycia HUKe IJIOTHHBI IOCHEe 3aKpBHITHS IITI030B B MIOHE U THAPO3E-
MeIbHBIE paboThI HIDKE MJIOTHHBI. AHAJIH3 OTYETOB IO OICHKE BIMSHHUS HAa OKPYXKAIONIYIO CPELy MO3BOJIMII IIPO-
aHAJM3UPOBATh OCHOBHBIC IKOJIOTHUECKIE PHCKH, BOZMOXHEIC TIPH CTPOUTENBCTBE  dKcinryaTanuu MI'DOC Ha p.
Crpsiii B ¢. Jonroe Iporoosrackoro paiiona JIbBOBCKO# 001acTH.

BeiBoasl. HeoOxoaumo mpommcaTh MEXaHW3M IMPOBEACHUS OICHKH BIMSHUS Ha OKPYXKAIOUIYIO CpEIy,
yKa3aTh Ha MPHPOJHO-reorpaduueckue, THAPOJIIOTHIECKHE M THIPOIKOJIOTHYECKHE OIPAHHYEHHS 10 CTPOHUTEIb-
cTBy 1 akciuryatain MI'OC. OnpenenuTs y4acTKH TOPHBIX («IMKHX») PEK C BBICOKUMH ITOKa3aTesIsIMH IIEHHO-
CTH MIPHUPOIHBIX JAHAMA(PTOB U 3aIIPETUTH HA HUX COOPYKECHUS 00BEKTOB MaJIOH THAPOIHEPTETHKH.

K/JIIOUYEBBIE CJIOBA: peka, manast THAPOIEKTPOCTAHIMS, JJOHHBIE HAHOCHI, pacxo] BOJbI, OnoTa,
BIIMSTHHE Ha OKPY’KAIOMIYIO Cpeay

Bcmyn

VY HauioHaNmbHIA 1 perioHaJbHUX MpO- 3a3Ha4Y€HO, 110 TiIpOeHEPreTHYHUN MOTEeHLial
rpamMax pO3BHTKY MaJoi TiIpOeHEPreTHKH VYkpaincekux Kapnat cranoButs 7 628,7 MiH.
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kBrxroa/pik [1]. Bucoki MMOKa3HHKH CIIPHsI-
I0Th PO3BHUTKY MaJioi TiAPOCHEPTeTHKH 1 Te-
pendavaroTh peatizallio COTeHb HOBUX IPOCK-
tiB MI'EC Ha ripchkux piukax perioHy. YKpa-
iHCcpKi KapmaTu € yHiKambHOIO TipChKOIO Kpai-
HOIO, sIKa IOTpedye HaJeKHOI OXOPOHHU CKJa-
JOBHUX IPHUPOIAHOTO CEPEIOBHUINA, 30KpeMa
BOIHUX 00’ekTiB Ta ix ekocucteM. CydacHi
HAYKOBO-TEXHIYHI 1 MPUPOAOOXOPOHHI TOCHi-
JOKeHHs y paiionax ekciuryaranii MI'EC miar-
BEP/UKYIOTh Manoe(eKTUBHICTh IXHHOTO BUKO-
pHUCTaHHS Ta HEOOTPYHTOBAHICTh BUKOPUCTaH-
HS «3eneHoro tapudy». ABTOpaMu IMpoaHaii-
30BaHO TpoONeMH, siKi TOB’si3aHi 3 (QYHKIIO-
HyBaHHAM nirounx MI'EC Ta mpoektoBaHmX
00’€KTIiB, MO MPOXOAATH OIIHKY BIUIMBY Ha
JoBKims [2-8].

BinmoBimHO 10 cydacHO! MiKHApOIHOT
knacudikamii OOH 3 mpoMHCIOBOTO PO3BUTKY
(United Nations Industrial Development Organ-
ization, UNIDO) mo MI'EC BimHOCSTB: MiKpO-
crautii — 10 0,1 MBT (B Vkpaini o 0,2 MBT);
MiHi-cTauiii — g0 1 MBT; Mmami cranmii — 10
10 MBr (Kuraii — no 50 MBT, Ilonsma — no
5MBrT). Pi3mumio y knacudikamisx MIEC
BU3HAYAIOTh OCOOJIMBOCTI TMPUPOIHUX YMOB,
NPUPOJJOOXOPOHHOTO 3aKOHOJABCTBA KpaiH 1
piBEHb PO3BUTKY 1X eKoHOMiKH [9)].

3aranoM, 4yacTKa BiJHOBIIOBaHHX mIKe-
pen eHeprii y CBITOBOMY €HEPTOCIOXHBaHHI
ChOrOZIHI ckjiamae Omusbko 14 %, B YkpaiHi
el MOKa3HUK CTaHOBUTH Juiie 3,6 %. ITurto-
Ma Bara eHeprozabesmeuenns Bim MI'EC y
3araJlbHOMy €HeproOajaHci KpaiHu CTaHOBUTD

mume 0,13 %. 3rigHo 3 pimenasM Paan MiHi-
ctpiB Eneprernunoro CmiBTOBapucTBa, YKpa-
iHa B3suTa 3000B’s13aHHA 10 KiHm 2020 p. mo-
carty piBHA 11 % BimHOBIIOBaHOI €HeEprii B
SHepronocTayaHHi KpaiHu, IO CTHMYJIO€ I0-
JaJIbIIMK PO3BUTOK BHKOPHUCTAHHS BiIHOBIIIO-
BaHUX JDKepell eHeprii B Ykpaini [1].

B Vkpaincekux Kapmatax gie 16
MI'EC, y TiM 4ucimi aeB’sTh — y 3aKapnaTch-
Kiif, m’sThb — B [BaHO-DpaHKIBCHKIH, OBI — Y
JIpBiBCBHKIM 00nacTax. BapTo BigzHauwTH, 1o
Yy MUHYJIOMY CTOJIITTI Y PETiOHI Jis10 22 TaKuX
cTaHmii, OUThIICTD 3 AKUX (yHKIIOHyBaja B
IBano-®pankiBcbkili 1 JIbBiBCbKiM 00MacTAX,
HAaTOMICTh B MeXaxX 3akapIiaTchkoi o0macTi
BOHM OyJTU BiICYTHI.

VY perioHanbHUX NpOrpamMax pPO3BUTKY
MaJoi TiIPOCHEePreTHKH 3a3HaueHo, 110 B Me-
*kax Ykpaincekux Kapmar 3amnanoBaHo Oymi-
BauUTBO 395 MI'EC. Hanpuknan, Takoro npo-
rpamor0 'y JIbBiBCBKil 00JacTi BH3HAYEHO
34 o0’extr uIA OYAIBHUIITBA MIKpO- Ta MiHi-
I'EC 3arampHoro motysxHicTio 1 814 miH. kBT-
roa [1 ]. Peanizarmiro 3axoniB 3ampoeKTOBaHO
1o 2020 p. i He pearnizoBaHO, IPOTE 1 HE TPU-
rmuaeHo (Tabmn. 1). Crorogni B Mexkax JIbBIBCh-
KOi 00J1acTi peai3oBYIOTh MPOCKTH 3 IUIAHO-
BaHO! [ISUIBHOCTI MO0 OYIIBHUIITBA CEMHU
MTI'EC: Jlunmui (p. uicrep), Hosre (p.
Crpuii), Bopucnae (p. Tucmenwuis); Hukas
CrunaBa (p. CrunaBka); Hmwxune CUHBbOBHIHE
(Tpu 00’ extH, piuku Ctpwuii Ta Omip).

Taoauus 1

IIpoexToBaHa KiJIbKiCTh MAJTUX rigpoeiaekTpocTaniiii B Ykpaincbkux Kapnarax [1]

Tel‘:ﬁ%g;?;f::ﬁgﬁg&}) KiabkicTs cTanuii Horty:xuicTh cTanuiii, MBT
3akapraTcbka 330 400
YepHiBelbka 12 6
IBaHO-®pankiBchKa 19 59
JIpBiBCBHKA 34 24
Pazom 395 489

CyuacHi HayKOBO-TEXHIUHI 1 IPUPOI00-
XOPOHHI JIOCII/DKeHHS Y 30Hax BiuBy MI'EC
CBiZlUaTh TPO HU3bKY €(EeKTUBHICTH IXHBOI
eKCIuTyaTalfii i HeoOIPYHTOBaHICTh BHUKOPHC-
TaHHS «3eJICHOTO Tapudy». 3TiHO 3 YKpaiHCh-
KAM 3aKOHOJIAaBCTBOM IIMIIIE B MeXax IPHUPO-
JOOXOPOHHUX 00’€KTiB 3a00poHEHO OyayBaTu
Taki craHimii. s iHIMMX AUISHOK PIYOK CIij
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MPOMTH MpOIEelypy OLIHKH BILIMBY Ha JOBKiJ-
asg (OBJl) 3 MeTor0 oTpuMaHHS JO3BOJIy Ha
oyaiguuiiteo MI'EC. 3Baxkaroun Ha Te, IO
VYxpainceki Kapratu € yHIKaTbHUM TipChbKUM
YTBOPEHHAM, SIKe€ MOTpeOye HaIEKHOi 0XOpo-
HU CKJIaJIOBUX MPHUPOIHOTO CEPEIOBHUINA, 30K-
pemMa BOOHHMX O0O’€KTIB y NPHPOJOOXOPOHHE
3aKOHOJIABCTBO 3 METOI0 30€peKeHHS LIHHUX
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BOJHMX OO0’EKTIB 13 BHCOKOIO €CTETHYHOIO,

MPUPOITHOIO 1 pekpeartiiiHoro IiHHIcTIO. Ha-

npukiag, nocBin CLIA nemoHCTpye, O OKpiM

npoueaypu OB/l Ta iHmmx 3a00poH, €NeKTpo-

CTaHLii He MOBHHHI PO3MIIllyBaTUCS HA PiUKax,

SKAM HagaHo cratyc «aukux» (wild) Ta sxi

MalOTh BUCOKI TIOKa3HUKHU I[IHHOCTI TpPUPO-

HUX JaHAWA(TIB 4YM BUKOPUCTOBYIOTH IS

pekpeanii i Typusmy. Takuii CHHCOK PpidOK

3atBepaxkeHo aktoM Konrpecy CIIA «3akon
mpo 3a0e3MeueHHs HAaIllOHAJTbHOI CHCTEMH

MUKUX 1 MaJbOBHUYMX PIYOK 1 JJIA 1HIIHX IIi-

neit» (1968) 1 BcTaHOBIIIOE HaIliOHAIBHY CHC-

TeMy nuKux pidok. Y 2008 p. cmmcok micTuB

166 OUTSTHOK pivoK 3arajabHO0 TOBXUHOIO 17,7

THC. KM, sIKi 3axXHIIeH] (hemepabHIM 3aKOHOM.

BiH OHOBMIOETHCS 1 CHOTOHI BKIIIOYAE OIM3b-

k0 20 THC. KM piukoBoi Mepexi [9].

Bynisaunteo 6aratbox MI'EC B Ykpai-
HCebKkHX Kaprnarax 3amiaHoBaHe Ha TEPUTOPISX,
BKItoueHuX 10 CMaparaoBoi Mepexi YKpaiHu.
Hampuknan, nes’ste MI'EC na p. Hlomypka
wianoBaHi y «/lomuni piukn Hlonypka» (koxn
00’exty UA0000374), nBi — y «JlonuHi piuku
Crpuit» (UA0000326), nBi — y «lonuHi piuku
Omip» (UA0000325), nBi — Ha p. Tepecsa,
«Cxiganit  Cumosers» (UA0000259), mro-
HaiimeHime ogHa — y «Mapmapockki Ta Yms-
yuHcbki ropu» (UA0000117) Ta Ha TepuTOpisSX
IHMUX cMapargoBux o00’ekTiB. Taka misuib-
HICTh TIOPYIIyE MDKHAPOAHI 3000B’sS3aHHS
VYkpainy, 30Kpema, MOJOKEHHA bepHCchKol
koHBeHIi1 (3akoH Ykpainu «[Ipo npuenHanHs
VYkpainu no Konpeniii 1979 poky npo oxopo-
Hy aukoi ¢nopu i payHu Ta IPUPOTHUX cepe-
JIOBMII icCHyBaHHS B €Bpomi», Ne 436/96-BP
B 29 xoBTHs 1996 p.) Ta PamKoBOi KOHBEHIII|
Npo OXOpPOHY Ta cranmuii po3BUTOK Kapnar
(3akon Ykpainu «IIpo parudikamiro Pamxosoi
KOHBEHIIIT TIPO OXOPOHY Ta CTaIHH PO3BUTOK
Kapmat», Ne 1672-1V Bin 7 kBitas 2004 p.).

3 ormsgy Ta Te, MO yKpaiHChKe 3aKOHO-
JTABCTBO He Tependavae 30epexeHHs MIHHUX
TUISTHOK PIYKOBOT Mepexki, IPyHTYIOUHCh Ha
MDKHApOJHUX 1 BITYM3HAHUX JOKYMEHTax
MPUPOJOOXOPOHHOT Ta eHepreTH4Hoi chep, a
TakoK «MEeTOMUIll BCTAHOBJICHHS TiIpoeHep-
TETUYHOTO TMOTeHItiamy pidok» [10], cmig Bpa-
XOBYBaTH TaKi MOJJIMBI PH3UKH TMPH CIIOPY-
JOKCHHI Ta eKCIUTyaTallii MajiuX TiIpoeieKTpo-
CTaHLIM:

1. craHmii BIUIMHYTH Ha PYX MaBOAKOBUX BO/I,
0CcOONMBO i Yac HAMOBHEHHS BOJOCXO-
BUII[ Ta 3yMOBIISITh 3aTOIUICHHSI TIOCENICHb,
JIOpIT, KOMYHIKaIlii Ta iHIIUX 00’ €KTIB;

2. Tpebii 3MEHIIYIOTh INBUJAKICTh IMOTOKIB
BHUIIIE 32 TEYi€l0 1 BIUIMBAIOTh HA 3MIiHM Ji-
MHOJIOTIYHMX yMOB BponoBxk 50 % wyaco-
BOTO TPOMIKKY B MEXaX POKY IUISI JOBXKH-
HH piukn Oinmbimnoi, Hixk 30-TH KpaTHA IpH-
poIHa muMpUHa BONOTOKY. Hampukmaz, 3a
mupuHU rpediti y 30 M, 3MiHa JIIMHOJOTIY-
HUX YMOB BiOyneTscs B3moBx 900 M Bute
Teuil Big rpedmi. 3MiHa MBUAKOCTEH MOTO-
Ky TIPOBOKY€ 3MiHY €KOJOTIYHHX MapaMeT-
piB BOJOWMH, 30KpeMa TEPMIYHOTO 1 KHC-
HEBOTO PEXXHMIB 1 BIUTMHE Ha 3MiHYy 0i10JI0-
TYHOTO Pi3HOMAHITTS;

rpebiti MPOeKTYIOTh TaK, IO JIOHHI HAHOCH
3aTPUMYIOTHCS BHIIE BiJl HUX 1 HE MepeMi-
LIYIOThCS BHHU3 3a Tedi€ro 0e3 BTpydYaHHS
JOAMHY (CTIOPY/PKEHHSI IOHHUX BOJIOBHITY-
ckiB). lle HeraTuBHO BIUIHBaE Ha MOPQOIIO-
Tifo pyces i MPOBOKYE iHTEHCHBHI BEpTHKa-
TBHY (IOHHY) 1 Oi4HY epo3il HIK4e 3a Teui-
€10;

MIPOEKT, SIKWH Tiependadae miaBUIIEHHS a0
YKpIIUIEHHST OoHOTO abo 000X OeperiB 4m
IHa pycia (picOepma) HmK4Ye 1amMOu Ha J10-
BXKHHY, 1[0 NEPEBHIIYE MOJBIHHY MPUPOJI-
HY IIMPUHY pyclia NpU3BOAUTH /O Jerpa-
Jamii (CupsiMIIEHHsI pycia) i MOCUIICHHS py-
CJIOBOI epo3il;

Jerpajailis TUPIOBUX MUISHOK IOIDIUBIB 1
MOPYIICHHS 3B’S13Ky MK TOJIOBHHM BOJIO-
TOKOM Ta HOro mpuTOKamu. Y BHIAIKy 3a-
TOIUIEHHS TUPJIOBHUX IUISTHOK BHUIIIE Tpedii
MOJIMBE  PYHHYBaHHS  TiJpOJIOTiYHUX
3B’3KIB MK T'OJOBHHM BOJOTOKOM 1 IO-
IUINBIB;

MOXIJIMBI TOAWHHI a00 H000B1 3MEHIIEHHS
BUTpaT Boau Hmk4de rpedni Ha 20 % Bin
NPUPOJHHUX BHUTpPAT BOJOTOKY. Bumia Bap-
TICTh €HEeprii y TOAWHU X MKOBOTO BHKO-
pHUCTaHHSI IPOBOKYE ONEPATOPIB CTaHIIIH /10
30ibIIeHHsT TPUOYTKY 1 PopMye MakcHUMa-
JBHI 3200pH BOJIH,

nitoui i noreniitni MIEC y maitOyTHhOMY
YHEMOXKJIUBJISTh 30UIBIICHHS 3a00py BOJIU
JUTS iHITUX To0yTOBUX moTped. Hanpuknan,
SKIIO Ha Pivlli icHy€e BO03a0ip, a BHIIE 32
Tedi€ro TOOYJOBaHO CTaHIlIO, TO Yepe3
3pOCTaHHs 00CATIB BUMIAPOBYBAaHHS 3 MOBE-
PXHI BOJOMMH 3MEHIIUTHCS CTIK BOAH, IO
3HU3UTH O0’€MH BOAW ISl MOTped Hace-
neHHs. OcoOnrBO BapTO 3BEpTaTH yBary y
paiioHax i3 HecTayero MUTHOI BOAN,
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8. y BepxiB’sX TipChKUX PIUOK, HE 3BasKarouu
Ha 3HAYHI TOXWIN PYCEN 1 BEeMTUKAN Harip,
BiZI3HAYAIOTh Malli CTOKM BOAM. Bukopuc-
TaHHA IMX BOIOTOKIB MOIUIbHE BHUKIIFOYHO
i3 BpaxyBaHHSM JIOCTaTHHOTO CIIiBBiIHO-
HICHHA CEePEeJHBOPIYHOTO CTOKY 0 MiHiMa-
TBHOTO Qeep/Quin = 1/5-1/7, ctik y BepxiB’i
BOJIOTOKY CTaHOBUTH 14-20 % Binm 3arajib-
Horo croky [10]. Hanpuknan, skimo cepen-
HBOPIYHHH CTIK y piumi ckiamae 20 M/c, To
MiHIMaTBHUH — 10 4 M/c. [Tpu HeBinmosi-

HOMY CITiBBiJTHOIIICHHI CTOKiB OYiBHUIITBO
MI'EC He moxuBe.
3aranom, OIliHKA BIUIMBY Ha JOBKUUIA 3
Mmetoto OyniBaunrBa MI'EC moBuHHA po3miu-
PEHO PO3KPHBATH CHEKTP T'E€OEKOJIOTIYHUX
mpobieM i noTpedye HayKOBO-0OTPYHTOBAHOT'O
MiAXOAY IO IXHBOTO BUPILICHHS, 3aTy4eHHS
CIELIaNICTiB TEO0JIOTIB, TiAPOreoJoriB, TiApo-
JIOTiB TOWIO, & TAKOX MOJAJBIIOTO YAOCKOHA-
JICHHS HayKOBO-METOAMYHHUX PEKOMEHIALH
II0JI0 TTPOBECHHS TAaKOT OIlIHKHY.

00’ ckmu ma memoou 00CiOIHceHHs

IIpobnemu OyniBHUIITBA Ta eKCILTyaTaii
MI'EC B VYkpaincekux Kapnartax posriasiHyTo
Ha TPUKIAT ABOX O0’€KTIB (IiFOYOTO 1 TIPOEK-
TOBAHOTO0), sIKi po3MimieHi Ha piumi Crpuii (Oa-
ceitH Bepxuworo [lmicTpa), mo npamo 3Mory
o0TpyHTYBaTH TpUpoaHO-Teorpadiuni 1 Tigpo-
JIOTi4HI OOMEKEHHS Ta €KOJIOTTYHI PU3HKH.

OO0’ €KTOM T€0EKOJIOTIHHOTO JOCHiHKEH-

Hs1 00paHo Hifody SBipChKY Maiy TipOeNeKT-
pocranIito noryxHictio 0,45 MBT, B oxomnu-
sx c. SIBopa TypkiBcekoro paitony JIbBiBCh-
Koi obmacTi. 3a pe3ynbTaTaMH JIOCIHiHKEHHS
npoanaiizoBano BB MI'EC Ha 3MiHu BH-
TpaT BOJM Y piulli, 30KpeMa MOPiBHIHO JWHA-
MIKY IIOJCHHUX BUTPAT BOJHU Y JABOX TiIApPOCT-
BOpax: BHIIE 3a Tedi€ro Bif craHuii (3aBamiB-
Ka) 1 HWXK4e 3a Teviero (SICeHuIs) st MaJoBO-

nHoro (2003) i 6araroBogHoro (2008) pokis. Y
2014-2015 pp. mpoBeAeHO WIJIOPivHI Tigpoe-
KOJIOTiYHI JIOCTIJKCHHS! BIUIUBY (YHKIIIOHY-
BanHs fBipcekoi MI'EC Ha rimpoexkocucreMu
p. CTpuii y Mexkax IIECTH KIJIOMETPIB BHIIC i
HWKYE 32 TCUI€lO.

[HmIIIM 00’ €KTOM T'e0eKONIOTiYHOTO aHa-
mizy Buctymmia npoektroBana MI'EC motyx-
HicTio 10 2,0 MBT, B okonuisx cena JloBre
Jporobunpkoro paiioHy JIbBiBChKOi 00MacTi.
[IpoanamizoBaHo 3BiTH 3 OIIHKK BIUIMBY Ha
okt MI'EC min wac ii OymiBHUITBA, TIpO-
BEJICHHS PYCIIO-PETyIOIYNX pOOIT Ta eKc-
IDTyaTarii, MiATOTOBIIEHO BIAMOBIAHI 3ayBa-
JKEHHSI 1 TIPOTIO3UIIIT 3 METOI0 TOOTPAIFOBAHHS
3a0y/IOBHUKOM ITPOEKTHOI JTOKYMEHTAIII1.

Pezynomamu ma 0062060penns

Pesynbratu aHami3y qUHAMIKH IOJCHHHX
BHUTpAT BOJM TIOKa3ajH, 10 B OCIHHBO-3UMOBHI
niepiox 2003 poky 1 siTHid nepiox 2008 poky y
TiJIPOCTBOPI, 10 BHIIMKA 3a TEUIEI0 BiJ CTAHINT
BUTPATH BOJIU BUIII, HIK Y T1IPOCTBOPI HIKYE 32
tedieto (puc. 1, 2). CyTTeBe 3MEHILICHHS BUTpAT
OB s3aHE 3 THM, II0 CYO’€KTH TOCIOJapIOBAHHS
HAaIOBHIOIOTh BOJIOCXOBHIIIE IS TEHEpallii eJieK-
TPOEHEPTii 1 3MEHIIYIOTh BUTPATH BOAW y Pidlli
Crpuit HkYe 3a Tediero. Biactanb Mk TriapocT-
BOpaMH CTaHOBUTH 24 KM, Ha IIbOMY BIITHHKY Y
piuky Crpuii Briagae 14 BomoTokiB nepmioro, 13
— Jpyroro i 8 — TpeTporo i BUIIOTO MOPSAKIB,
cepesl HUX Taki piuku sk S0myHbKa Ta SceHurs.
ToOto, finsgHKa pyciia Mae MUTbHY TiIpOMEPEKy
JIOTUTUBIB 1 00pe BO/103a0€3ICUCHHSL.

KonuBanns Butpar HeOe3neyHe mis eKo-
CHCTEMH PIYKH 1 Ul eKOCUCTEMH BOIOCXOBHILIA,
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a came JyIs TiAPOOIOJIONIYHUX 1 TEPMIYHUX YMOB,
a TaKOXX JJIsI KACHEBOTO Ta OiOMpPOIYKTHBHOTO
pexumiB [11]. 3MeHIIEHHS] BUTPAT BOJH Y TipCh-
Kili piulli Mae CoMiabHO-CKOJIOTIYHI PU3UKH
ToMy, mo OaceiiH piuku CTpuil € mKeperoMm
BOJIONIOCTAaYaHHs JUIsl MOOYTOBUX, MPOMHCIIOBUX
1 pekpealiiftHix moTped HaceleHHs. 3 OTsLy Ha
r00albHI  KITIMATUYHI 3MiHHM, IITy4YHE 3MEH-
LIEHHS BUTPAT BOJM € HEBUIIPaBIAHUM.

Ha pucynky 3 mokazaHo pi3HHUIIO Y BHU-
Tpatax Boau Brpoaosxk 2003 i 2008 pokis. Y
BecHssHuH niepiox 2008 1 2003 pp. Ta ociHHBO-
sumoBuii niepion 2003 1 2008 pp. HaaTo Maja
PI3HHII Yy BUTparax BOJH, IO TOB’S3aHO i3
3aTPUMKOIO BOJIM Y BOJIOCXOBHIII BUILE TPeOIi
MI'EC mist MmakcuMaibHOI TeHepallii ejleKTpoe-
Heprii.
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Puc. 3 — Po3paxoBana pi3HHI y BUTpaTaxX BOJU MiX TiAPOCTBOpaAMH
st ManoBogHoro (2003) i 6araroBogHOTO (2008) pOKiB

OynkuionyBanHss MI'EC  HeraTmBHO
BIUIMBA€E Ha OiOTy PivOK Ta iX MOJHH, BUKIIH-
Kalo4M JIerpajalifo IpUPOTHUX EKOCHCTEM Ta
iXHIO JJOKOpiHHY Tepe0yoBy Ha 3HAYHUX Bij-
TUHKax pyci. LlinopivHi rigpoekonoriyni goc-
JipKEeHHS BIUTUBY (DYHKITIOHYBaHHS SIBipchbKOi
MI'EC w©a rigpoekocuctemu p. Ctpuii y
2014-2015 pokax y Mexax IIECTH KiTOMETPiB
BUIIE ¥ HW)KYE 32 TEYi€l0 BiJ] BOJOCXOBHUINA
MOKa3alu 3Ha4YHE 3MEHIICHHS OlOpi3HOMAaHIT-
Ts1, YACEILHOCTI Ta OioMacu Ha HIIKHIX CTBO-
pax piku (y ABa-TpH pa3u) MOPIBHSIHO 3 BepX-
HIMH, a TaKOXX 3HIDKEHHS SKOCTI BOIM HIDKYE
rpebni Ha oxHy Kareropito (puc. 4). SkicHuit
CKJIQJl yrPYNOBaHb HUXKHIX  JOCIIIKESHUX
CTBOpIB 3MiHI0O€EThCS HAa 40 % y MOpIBHSIHHI 3
BepxHimu [11].

Yupomorx  JIOCHIDKYBAHOTO — TIEPioy
BiJI3HAUYEHO HHU3KY HETATUBHUX SBUIIL Ta TIPOIIC-
ciB i ekocucteM p. Crpuil, sIKi CIPUUMHIOE
¢ynkuionysanus fBipcekoi MI'EC, a came:

1. YTBOpeHHs B 3UMOBUH MeEpiox cy-
LIBHOTO KPMXKAHOT'O IOKPHBY Ta 3aTOPIB KPH-
TH Y BOJIOCXOBHIIII Ta HA BIATUHKY IE€pe] HUM,
10 YHEMO>KJIMBJIIOE HACHYEHHS BOAU KHUCHEM
yepe3 pi3Ke CIOBUIHLHEHHS TEYil Ta CIIpHsE
Jerpajaiii 3MMOBUX yrpyIoOBaHb TiJIPOOiOHTIB
Ha [IbOMY BiJITHHKY PiKH.

2. 3anmoBHWi CIyCK BOJ BOJOCXOBHIIA
HAINpPUKIHI Oepe3Hsl MiJ| Yac BIAKPHUTTS MLTIO-
3iB-IIAHJIOP Tepe HepecTOBUM mepiogom. Ha-
HOCH TIPOMHBAIOTBCSI 3 JIOKa BOJIOCXOBHIIA 1
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BKPHBAIOTh JTHO pyciia, HIOHaHMEeHIIe Ha BiJiC-
TaHi MECTH KUTOMETPIiB HIbKYe TPedii, TOBLICIO
10-20 cM Ta y30epexHi pOCIMHHI yrpyNOBaHHS
Ha ypi3i BoJu ToBIIeto 0 60 cM i UPHHOIO 10
nBox Metpi. [iq wac 1poro 3a JiveHi jJHI Je-
rpaayroTh abOpUTeHHI YrpymoBaHHS Oe3xpede-
THHX TiJpOOIOHTIB 1 3 HAX BUIIAIAIOTh BECHSH-
KH, OJHOJEHKH, OOKOIUIABM Ta IHIII TaKCOHH,
MIPUypOYeHi 0 KaM SHHUCTOro cyoctpary. Ha-
TOMICTh BiIOYBA€THCS IHTEHCHUBHHN PO3BUTOK
OJIITOXET, 11’ IBOK 1 MOJIFOCKIB.

3. 3abip BOaM y BOAOCXOBHIIE B YEpPBHI
IiCJIs 3aKiHYSHHS HEPECTOBOro nepionay. BHa-
CITIZIOK 3a00py pycIio HIbK4e Ipediti pi3Ko Mili€.
Hwkue rpe6ii B 1el nepiof cepens riauduHa y
pycm Ha BiaTMHKY 6 kM craHoBwia 0,1 M, a
TemIeparypa Bomau csrana jgo +29 °C, mo €
CTPECOBUMH YMOBaMH JUIsl aOOPUTEHHOI TiJ[po-
¢daynu. Taki 3MiHM TiJPOJIOTIYHUX TMapameTpiB
TaKOX 3YMOBITIOIOTh MAaCOBHI PO3BHTOK OJIIrO-
XET, 11’ SIBOK 1 MOJIFOCKIB.

4. 1lIBiTiHHS BOJA BOJOCXOBHINA BIIPO-
JOBX JUmHSA-BepecHA. ABTopu 3BiTiB OBJ]
mono OyniBanmnrea MI'EC Ha kapmatchkux
pikax 3amepedyroTh MOXIIUBICTh IBITIHHS TOB-
Il BOAM Y 3aIUIAHOBAHUX BOJIOCXOBHIIAX, MO-
THUBYIOYH II¢ TIOTEHI[IHHUM IIBHIKHM BOJI000-
MiHOM BojoiimMu. IIpoTe OCHOBHUM CyOCTpaToM
LBITIHHA y LMX BUIAIKaX € MPUJIOHHA TOBIIA
BOJIM Y BOJIOCXOBHIIAX, OCKIIBKU 1X JIHO BKPHUTE
TOBCTHM IIAPOM HAHOCIB 1 BiJIMEPIIOl OpraHiKu
(Bucotoro 110 1,5 M st SIBipcekoi MI'EC).
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Puc. 4 — 3minn B yrpynoBaHHIX 0e3xpeOeTHUX TipobioHTiB pycna p. Ctpuit Bumie i Hmxue SABipcbkoi MI'EC

Ha nni SIBipchKOTrO BOJOCXOBHINA BiA3HAUEHO
MacoBHH PO3BHTOK TaKHX pOMIIB CHHbBO-
3eneHUX ~ BojmopocTted,  sik:  Anabaena,
Dactylococcopsis, Microcystis, Oscillatoria ta
in. IXHs uucenbHICTH BIPOAOBK IHMIHS-
BEpECHs csrana 0 86 MITH. KJ'IiTI/IH/,Z[MS, a 0io-
maca — 10 54 MF/M3, 10 € YITKUMH O3HAKaAMU
LBITIHHS BOJIH.

5. CTBOpEHHS JIIMHIYHOI BOIOWMH Y Pi-
YKOBOMY KOHTHHYyMi. Pi3ke cHoBiIbHEHHS
Te4il abo 11 BIACYTHICTh y BOJOCXOBHIII,
BKPUTTS HAHOCAMH KaM SHHCTOTO cyOcTpary
JIHA CIIPUS€ HU3I HETaTUBHHX SBHII. Ymcelns-
HICTh JpUdTYy Oe3XxpeOeTHHX IMicis MpPOXO-
JOKEHHSI BOJIOCXOBHIIA 3MEHINYETHCS B CEpe/l-
HBOMY Yy JecsiTh pasiB. TakuM 4YMHOM, BUAU
0e3xpeOeTHUX TiIPOOIOHTIB HE MalOTh 3MOTY
MITpyBaTH BHH3 3a TEYIi€I0 1 3acCeNiaTH Pycio
HIDKYe rpedili, HATOMICTh OCiJaroTh Ha JHO
BOJIOCXOBHIIIA, /1€ TIOTPAIUISIOTh Ha HETUIIOBUI
JUI HUX cyOcTpaT, 1 TuHYTh. HaToMicTh y Bo-
JOCXOBHILI MacOBO PO3BHBAIOTHCS OJIIMOXETH,

HETHITOBI JIJIS TIPCBKHUX PiK BHIM KOJOBEPTOK i
IUKJIONIB. BomocxoBuie po3puBae pidKOBY
€KOCHCTEMY 1 crpusie Jerpajarii abopureHHuX
yIPYIOBaHb T1IPOOiIOHTIB.

6. IHBa3is 4yXOpiAHMX BUIIB TBapuH i
MacoBHX IX PO3BHTOK B aKBaTropil B Mexkax
BuBY (yHkuionyBanus MI'EC. 3mina Tumo-
BHUX YMOB iCHYBaHHs JUii aOOpUTEHHHUX YIpy-
MOBaHb TiAPOOIOHTIB CHpHUSE 3aCETCHHIO BOJ-
HuX exocucteM CTpusi 4yKOPiIHUMH BUAAMHU.
3 0e3xpeOeTHUX 1ie, HacaMIepe/, BUIU OJIro-
XEeT, I1'SIBOK, KOJOBEPTOK, JIBOCTYJIKOBHX MO-
JIFOCKIB, BECJIOHOTUX PAaKOMOMIOHUX, JIBOKpH-
JIUX KOMax, sIKi € THUIOBUMH JUIsi PIBHHHHUX
BOJIOWM. MacoBUii PO3BUTOK IIUX OpPraHi3MiB
CIPUYMHIOE KOHKYPEHTHE BUTICHEHHS abopH-
TeHHUX BUMIB TinpodayHu. 3-noMix pud y
BOJOCXOBHUIL JOMIHAHTAMH 33 YUCEJILHICTIO U
Oiomacoro € iHBa3iiiHi BUAM 4e0aduoOK aMypcCh-
kuii  (Pseudorasbora parva) Ta poTaHb-
rosioBerika (Perccottus glenii), siki 3HHIYIOTH
iKpy Ta MaJIbKa 1HIIMX BHUIB.
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7. 3MiHa TPUPOTHUX BOTHUX Ta y30e-
PEKHUX POCIMHHHUX YIpyIyBaHb. Y BOJOCXO-
BUI HAsBHICTh 3HAYHOI KUTBKOCTI YTPYyIIO-
BaHb 3 nepeBaxxanHsM Myriophyllum spicatum
BKa3ye Ha 3a0pyIdHEHHS BOJ OiOTeHHUMH eJie-
MEHTaMH. Y MpHOEpEeXHiN 30HI TpamsroThCs
YIPYHOBaHHA 3  IEPEBaKAaHHSIM  BUIIB-
iHOuKatopiB (Batrachium circinatum Tta 1H-
IMX) CHIBHO (0-Me30campoOHi) 3a0pyTHEHIX
TepUTOpiil. B yrpynoBaHHsX, sIKi MOTPAIIISIOTH
y 30HY Jil BOJOCXOBHILA, TPAIUIIIOTHCS BUIHU-
IHAMKAaTOPH BUCOKHMX 3Ha4eHb pH, BemMKOro
BMicTy a3oty Ta 3aconenns rpyary (Typha
laxmanii (agBenTuBHHME Bux mag  3aximgHOL
Vxpainn) ta Ranunculus sceleratus). Hakormmu-
YeHHS colieil Moke OyTH BHKIMKAHO, K 3aTO-
TUICHHSIM TPYHTIB, TaK 1 HAaIXOMKEHHSAM iX 3
PIYKOBUM CTOKOM 3 MOJANBIINM 3aTPUMaHHIM
y AOHHMX BiAKJIaZaXx BOJOCXOBHIIA. 30KpeMa,
Ha Oeperax pyciia HEMOAATIK BOJOCXOBHIIA
TPAIUIAIOTHCSA  BUAU-IHAUKATOPH  ITiABUIIEHOL
minepamizartii Bogu (Myriophilum spicatum) i
npubepexuux rpyntis (Eleocharis uniglumis).
Y BOJOCXOBHII IHAMKATOPaMU MiHEpalizailii
BOA 1 JIOHHOTO CyOCTpaTy BHCTYIAIOTh
M. spicatum i Polygonum amphibium. 3mina
cyOcTpary OeperiB BOJOCXOBHINA 1 3eMIISHI
po0OTH HIXKYE TPeONdi CHPUSIOTH 3apOCTAHHS
y30epeKHUX IIISHOK OopiiBHUKOM COCHOB-
cbkoro (Heracleum sosnowskyi).

8. Bumaganus 3 YIpYTOBaHb THIIOBAX
BEJIMKOPO3MIPHUX TiPCBKUX BUAIB BECHSHOK,
OJTHO/ICHOK, OOKOIUIABIB, Bonoxoxpmn,um i
MacOBHH PO3BUTOK APIOHMX ONIrOXeT, JBOKPH-
JIMX KOMaXx, a TAKOX JBOCTYJIKOBHX MOJIOCKIB i
II’SIBOK TIPU3BOJIUTH JIO Jerpajaallii KopMOBOL
0a3u abOpUreHHWX BHUIIB PUO, MPUCTOCOBAHMX
JI0 BOAOTOKIB 3 KaM STHUCTUM CyOCTpaTOM.

9. I'pebns MI'EC € icrotHOIO mepeno-
HOIO JIJIsL Mirparnii Ta oOMiHy reHOQOHIY MiX
MOMYJIAISIMA a0OpUTeHHUX BHUIIB pUO, Hacam-
nepell YEPBOHOKHIDKHMX SUIBISI 3BUYANHOTO
(Leuciscus leuciscus), mapenu 3Buyaiinoi (Bar-
bus barbus) ta mapenu kapmarcekoi (Barbus
carphaticus), a Tako iHIIIMX BHIiB pud, pO3BH-
TOK 1 Mirparlii SIKUX ICTOTHO 3aJIe)KaTh BiJ CyO-
CTpaTy JiHa, HIBUJIKOCTI Tedii Ta KUCHEBOTO pe-

)KAUMYy BOJOTOKIB: TOJIOBHS ~ €BPOIIEHCHKOTO
(Squalius  cephalus), mimycra 3BuuaiiHOro
(Chondrostoma  nasus), puOLs 3BHYAIHOTO

(Vimba vimba), dopeni crpymkoBoi (Salmo
trutta).

10. 3wmiHa rigponoridaux ymMoB p. CTpwui,
BCEJIEHHS 1 MaCOBHI PO3BUTOK HETHIIOBHX BHZIB
TiIpOOIOHTIB 3YMOBIIOE CIIPOIICHHS THIIOBHX
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OCEIJHIT] PiKH|, iX Jerpamaliiio i 3aMiHy Ha aHTPO-
MOTeHi30BaHi 6i0TOMH.

3 oAy Ha 3aTBEpPKEHI TUIaHW PO3BHT-
Ky enepreruku, MI'EC 6YI[yTI> 6yILYBaTI/I a
OT)KE TIOPATYHKOM JIJIS1 TOBKIJUIS € YiTKI BUMOTH
OB/l ta koHTponb 3a iX (YHKIIOHYBaHHSIM.
PosrnsiHeMo criekTp mpupoaHo-TeorpadivyHuX i
TIIPONOTIYHUX OOMEXEHb MIOAO0 OYHiBHHUIITBA
Ta eKCcIuTyartallii 00’€KTiB MaJioi TiIpoeHepre-
THKH B YKpaincekux Kapnarax Ha npm(naﬂi
Z0cBiay (OpMyBaHHS 3ayBaKeHb i MPOMO3HLIiH
710 TIOBIJOMJICHHS 1 3BITY 3 OIIHKH BIUIUBY Ha
okt MI'EC B oxomuiax cena Jlosre [[po-
roouipKoro paiiony JIbBiBchKoi obmacri [3, 5].
Ha xBr1i akTHBHOI aritarii 31 CTOpOHH OpTraHiB
00JTacHOI 1 MICIIEBOI By Ta MPUBATHUX CTPY-
KTyp I0/I0 «IominbHOCT» OyaiBHIITBAa MI'EC
CIIiT BHUCIOBUTH W HayKOBO-OOIPYHTOBaHY
MO3UIliI0. AHAJ3 IUX JOKYMEHTIB JIaB 3MOTY
MiATOTOBUTH HETaTMBHUI BHUCHOBOK 13 3acTe-
PEKEHHSIMU JI0 MPOEKTy. BHOKpeMHnMO Okpemi
3ayBayKeHHS, SIKi, Ha HaIly IyMKY, Ba)KJIHBI i
HEXTYBaHHS SIKUMH MOKE CIPOBOKYBATH TPOSIB
HeOe3MeYHNX TPHPOAHO-AaHTPOTIOTEHHHUX TIPO-
LIECIiB Y 30HI BIUIMBY CTaHIIIi:

1. V 3BiTi 3a3HaueHO, 10 3 pycia PiuKu
Crpuii 3 METOIO0 PO3YHIIIEHHSI OCTPOBA Ha JiJIs-
i Big [1K14+40 mo I1K18+40 mpoexroBane
MIEPEKPUTTS. TPABOOEPEIKHOI TMPOTOKHA 1 TIPO-
ITyCK BUTPAT PIYKH MO JIBOOEPEXKHIN MPOTOII 3
nonepez[HiM ii PO3IIMPEHHAM Ha 20 M. Bech
rpaBiiiHO-TAJIbKOBHI MaTepial Bl,Z[ PO3UHIICHHS
octpoBa B 00°emi 43,64 e, M° IIAHYIOTh BH-
KOpUCTaTh ISl TiTHATTS BiIMITOK BHYTpiroc-
[OJIAPCHKOT J0POTH B3JIOBXK MPaBoro oepera [3,
5]. BoaHouac, BUKOHAHO YacTKOBE PO30UpaHHs
Bi/IMUIMHH 3 TIOIIUPEHHSM pycia y OiK JIiBOro
oepera o 100 m i rmu6uHOMO 110 1,0 M. ['pasiii-
HO-TaJBKOBUH IPYHT BiJl PO3UMILICHHS BiIMITHHH
B 00’emi 38,47 THC. M BUKOPHCTAIOTH IS TiJI-
HATTS BIMITOK BHYTPITOCIIOAAPCHKOL noporu
B3JIOBXK JTiIBOTO Gepera [3, 5]. Pazom, 3 piuku
3aGepyTL 82,11 tie. m° FpaBlI/IHO TaJICYHUKOBOTO
Mmarepiaiy. [lompu 3Hauni Mmacmrabu 3abopy
rpaBif0 3a0yIOBHUK He Tepen0adynB pH3HKIB
BEPTHKAJBHOI 1 TOpPU3OHTANBHOI Aedopmariii y
pyCTi pivKW BUILE AUITHKH 3a0yJ0BH, CIIPOBO-
KOBaHOI PI3KMM 3HIDKEHHAM Oa3ucy eposii. 3
OTJISTy Ha Te, IO JIISHKY PYCIO-PEryIFOIUNX
pOOIT po3TaloBaHO y 30HI aKTHBHUX MOPQO-
OUHAMIYHUX TIPOIECiB, TOMY TaKi BEJHKI
00’emMu 3a00py TpaBil0 3 pycia PidKH CIPOBO-
KYIOTh BEpTHKaIIbHI Jedopmaliii pycia piukd
Pubnuk (mpuroka CTtpusi) Ta akTHBI3YIOTh IPaBi-
TaliiHi mporecu y OacelHi X PIiYOK BUIIE 3a
TEYI€I0 BIJ JUISTHKY IUIAHOBAHOI JISIIBHOCTI.
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2. He BimoOpakeHo iHopmariii npo Bu-
TpaTH 1 MapamMeTpW IOHHWX HaHOCIB. SIK 3a-
3Ha4eHO BUIIe, pycno piuku Ctpuil xapaxre-
PHU3YETHCSL BUCOKOIO TPAHCTIIOPTYIOUOIO 3/1aTHi-
CTIO TOHHMX HaHociB. Lle cBimuuTh mpo pusu-
KA 1HTEHCHBHUX BEpPTHKAaJIbHHX 1 TOPU3OHTA-
JBHUX PYCIoBHX AedopMariif, mo MOXYTb
MiICHITIOBATUCS BIUTUBOM MOTJIMOJICHHST pyclia
1 MPOEKTOBAaHOTO BoAocxoBUIIa. PobuTu mpo-
THO3W BUTpAT [IOHHUX HAHOCIB 3a PIYKOIO-
ananoroM (p. TepeOiisi) He KOPEKTHO, TOMY IO
BUTpATa JOHHUX HAHOCIB € MOKA3HUKOM, SIKHH
3aNIeKUTh B 1HAWBIMyaTbHUX YMOB TOTOKY:
MOXWIIy pyCia, BUTPAT BOJAW, IHTEHCHUBHOCTI
TOPHU3OHTAILHUX 1 BEPTUKANBHUX IedopMariii,
reoJoriyaoil OymoBu Tomo. Ilpu macmTabHmx
PYCIHO-pEryIoI0YNX pPoOOTax CIiiJl TMPOBECTH
JOCITI/DKEHHST BUTpAT Ta MapaMeTpiB JOHHUX
HAHOCIB 1 CTBOPUTH MOJIETb 3MiHU BEPTUKAIIb-
HUX JeopMalliii pyciia piukd, CIPOBOKOBAaHE
3a00pOM BEJIHMKOI KiTBKOCTI IpaBilo.

3. MeTteoposioriuny iHpopMalio moaa-
HO HEKOpeKTHO. lIpoaHanizoBaHO psii AaHUX
mume g0 2010 poky, a 3 ormsay Ha CTPIMKI
3MiHU TeMIEpaTypHUX XapaKTEPUCTHK B YKpa-
iHI 3a OCTaHHE NECATWIITTS, PSAA JAaHUX MaB
ocsiratu iepion Big 1980 go 2018 poxky.

4. Y 3BiTi 3a3Ha4YEHO, IO 3aXO0IH 3 PyC-
JIO-PETYIIOI0YNX POOIT HAIEKATh 0 MPUPOJIO-
OXOpOHHHX 3axo0miB? 3a0yJOBHHK HE PO3yMi€
BiJINIOBIIaJIPHOCTI BIUIMBY MPOEKTY Ha KOMIIO-
HEHTH JOBKiLISA Oaceiiny piuku. [Ipu 3abopi 3
pycia piukd rpaBiiiHO-TaJICYHUKOBOI'O MaTepi-
any (82,11 Tuc. M) BiZOyZyThCs KONOCAIBHI
3MIHM B SIKICHMX Ta KUIBKICHHUX Iapamerpax
KOMIIOHEHTIB JIOBKIUISA Yy 30HI BILIUBY PYCJIO-
peryiodnx poOiT mpu OyIiBHUNTBI Tixpoe-
JICKTPOCTAHIII.

5. V 3ayBakeHHAX HaBEJCHO INepeliK
pu3uKiB ast ekocucteM p. Crpwid, 3rigHO 3
pe3yJbTaTaMu JIOCHIPKeHb BIUTHBY SIBipchKOT
MI'EC Ha piukoBy 06i0Ty, 5IKi MATUMYTh MicIe
3a YMOBH 3[iMICHEHHS IIIAHOBAHOI JiSITBHOCTI.
V¥ 3Biti OB/l moTeHiiiHi HeTaTHBHI Ta KPUTH-
YHI BIUIMBH Ha PIYKOBY OiOTy Ta MEIIKAHIIIB
Oaceitny CTpus y BHCHOBKAax O3Ha4eHi SIK
«IOMYCTUMHI», «MIHIMAIBHUI» UM «HE3HAY-

HUI» BIUTMB, X04Ya MOBa A€ MPO TOKOPIHHY
nepe0ymoBy exocucteM p. CTpuit, gerpanarito
MIOMYJISIIIIA 3HAYHOI KUTBKOCTI OXOPOHIOBAaHUX
BUJIB 1 TUMOBUX TIPCBKUX YrpyHOBaHb Tigpo-
OIOHTIB Ta pi3Ke 3HIKEHHS SIKOCTI BOJIU.

6. 3BakarouM Ha YHMCICHHI HETOYHOCTI
Ta HEAOCTOBIPHOCTI y 3BIiTi iHpoOpMaLii, Mano-
e(eKTHBHICTh MPOMOHOBAHOI MaJoi TiApoene-
KTPOCTaHIIi1, EKOJIOTIYHI PU3MKH JJI BOJHOTO
Cepe/IoBHIIA Ta PYCIOBO-3aINIABHOTO KOMILIE-
KCY pIYKH, BBAXAEMO HEJOUITHFHIM OYiBHHII-
TBO CTaHLIi, a, OTXe, IPOBEIEHHS PYyCIIO-
PETYNIOI0YHX POOIT.

3po3yMisio, aHaNI3yIOUd MepetiK MpH-
pomHO-TeorpaigyHUX 1 TIAPONOTIYHHX OOMe-
KEHb MOJI0 OYyIiBHUITBA Ta eKCIUTyaTarlii
MI'EC, mu po3risimaeMo i eKOJNOTiuHI pU3UKH
SIK HMOBIpHICTh HACTaHHA HeOakaHoro (HeOe-
3MEYHOTO JUTS JIIOJAWHU 1 IPUPOTHOTO Cepeio-
BUILA) MpOIecy Ta HOro HaCHiJKiB MPUPOIHO-
ro abo aHTPOIIOTEHHOTO MOXOMKEeHHA. [ 'pymnn
EKOJIOTTYHUX PU3HKIB, sIKi (OpMYIOTH 00’€KTH
TiIpOCHEPTreTHKH, BHUCBITIIEHO y cTaTTsx [11,
12]. Sk 3a3HaueHO y MOCTIKEHHAX, Maji Tij-
POEIEKTPOCTAHIII MAaTUMYTh HU3bKI MMOKA3HU-
KH €KOJIOTO-€KOHOMIYHOTO e(DeKTy Ta 3HaYHUMA
HEraTUBHUI BIUINB HaA NOBKLULIA. HesBaxkaroun
Ha TIOMIMPEH] 3aKIVKH MO0 JOLIIHHOCTI 3a-
CTOCYBAHHSI «3€JIEHOI» €HEPreTUKHU, Pe3ybTa-
TH TIOPIBHSIHHAS 00CSTIB BHPOOJIEHOT eJIeKTpoe-
Heprii 3 o0csiraMy €KOJIOTIYHUX BTpaT He Ha
KOPHCTh OYIIBHHUIITBA CTaHIIA. AmKe cami
o0csru BupoOHuITBa enektpoeneprii MIEC €
HEe3HAUYHUMH (MOTYXKHICTh MPOEKTOBAHOI CTa-
Huii y ¢. Jloere numre 2,0 MBT), a ixHe po3ra-
[IyBaHHS B MEXaX OCOOJIMBO IIIHHUX MPUPOJ-
HUX Tepuropiii Ykpaincekux Kapnar 3ymoB-
JIIO€ 3HAYHI €KOJIOT1YHI BTpATH.

Bapro 3ayBaxkuT, mo B YKpaiHi Hemae
anpoOOBaHMUX METOAMK INOJO BHU3HAYECHHS
KyMYJIATUBHOIO BIUIMBY Ha JOBKULIA KiIBKOX
MI'EC Ha omHOMy BomoTOLi 4 B OaceiiHi
OJIHI€T piKK, TOMY JOCTOBIpHI MacmTaOu Hera-
TUBHUX EKOJIOT1YHMUX HACTiJIKIB OyHiBHHIITBA
ta ¢yHKuionyBanHs HoBux MIEC ma p.
Crpuit Ta Ha iHmumx pikax Kapnar ckmagHo
nepenoadnuTH.

Bucnoeku

3 omsAy Ha BHCOKI MOKa3HHWKH Tifpoe-
HEPreTHYHOI0 TMOTeHIiany YKpaiHcekux Kap-
nat Ta 3000B’s13aHb gocarTy piBHs 11 % BigHO-
BJIIOBAaHOI E€HEprii y eHepronocradyaHHi KpaiHu
3aruiaHoBano OyniBaunTeo 395 MI'EC. Kap-
NAaTCHKUH PETiOH € YHIKaJbHOK TiPChKOIO Kpai-

HOIO 1 TOTpe0ye HAIEKHOT OXOPOHH CKJIAJJOBUX
MPUPOHOTO  CEPEIOBHINA, 30KpeMa BOJHUX
00’exTiB. Hamu npoanaiizoBaHo pooieMu, o
moB’sizani 3 pmitouoro SABipcekoro MI'EC Ta
00’€KTiB, IO NPOXOAATH OLIHKY BIUIMBY Ha
JOBKLJIISI i MOMKIJIMBO TIOYHYTh (DYHKI[IOHYBATH.
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Pe3ynpraTu npoBeneHOro aHaiisy moka-
3ajH, 10 B OCiHHBO-3UMOBHI mepion 2003 p.
Ta JitHiA mepiog 2008 p. y rigpocTBOpi, 1m0
pO3TAIIOBaHMM BHINE 3a TeUi€ro Bim SBipchKoi
MI'EC Butpatu Boau y 2,5 pasu BUILl, HIX Y
TiApOCTBOPI HMOXKYE 3a Tediero Bix cranmii. Lle
MpH TOMY, III0 Ha BIATHHKY MDX TiIpOoCTBOpa-
MU y piuky Ctpuii Bnagae 37 BOIOTOKIB, 30K-
peMa MmoBHOBOAHI piuku S0nyHbKa Ta fceHu-
1. CyTTeBe 3MEHILICHHS BUTpAaT IIOB’A3aHE 3
HAaIlOBHEHHSAM BOJOCXOBMIIA MJIs1 TeHepauii
€JIEKTPOCHEPTii CTaHII€lO.

AHaIi3yrouu 3BiTH 3 OLIIHKM BIUIMBY Ha
MoBKUDIA 1 mpoekToBaHoi MI'EC ma piumi
Crpuit, B okonumsax cena Jlosre JlporoOuiis-
Koro paiiony JIbBiBcbkOi 001acTi, HayKOBO
OOIDYHTOBAaHO 3ayBa)K€HHS, HEXTYBaHHS SKH-
MH MOXE CIPOBOKYBAaTH MpPOSIB HEOE3MEUHHX
NPUPOJHO-aHTPONIOTEHHUX TMPOIECiB y 30HI
BIUIMBY CTAHIIIi.

[IpoBamkeHHsT TUIAHOBAHOI [iSTBHOCTI
oynisauuTea MI'EC Ha p. Crpuii, Omip, lo-
nypka, Tepecra, bina Tuca npusBene a0 jae-
rpajarii piuYKOBHX EKOCHUCTEM, SKi BKIIOYEHI

mo meperniky 06’ektiB CMaparmoBoi Mepexi
VYkpainu. TakuM 4MHOM, €KOCUCTEMH IHX PiK
BTPATSATh CBOIO TMPHUPOJOOXOPOHHY IIHHICTB.
Takox mmxue MI'EC BinOyBaeThcsi icTOTHE
3HIKEHHS 010JI0rYHOI SIKOCTI BOAM, IO HETa-
TUBHO BIUTMHE Ha BOJOKOPHCTYBAYiB.

[Toromxyemocs, 3a €KOJIOIIYHO YHCTOO
EJIIEKTPOCHEPTri€l0 MaiOyTHe, ToMy 11 CIix
BIIPOB/IXKYBaTH Ta MPOJIOBKYBAaTH CTUMYIIIO-
BaTH ISl MaJliX TPUBATHHUX TIATPHEMIIIB i
momorocmogapcts. OmHak 3apoOisSHHS Tpo-
el Ha IUIaTHUKAX MOJATKIB 1 HUIIEHH] YHIKa-
JBHOT KaphaTchKol MPUPOJAM HE MPHUITYCTHUME.
Baprto wiTkime mpomucaTH MEXaHi3M IpOoBe-
JICHHSI OLIIHKH BIUIMBY Ha JIOBKULIS, ¥ TIiM YHC-
J1i 323HAYUTH IPUPOAHO-TeorpadiuHi, riapouo-
TiYHI 1 TiAPOEKOJOTidHI OOMEXKEHHS 00
oyxisaunrea MI'EC. BogHouac BaIMBO BH-
3HAYHUTHU AUISTHKY TiPChKUX («IUKHX)») PIUOK i3
BHCOKHMH TOKa3HUKAMH I[IHHOCTI MPUPOTHUX
nmaHAmadTiB, AKi aKTHBHO BHKOPHCTOBYIOTH
UL pekpeamii i TypusMy Ta 3a00pOHUTH Ha
HUX CIOPYIKEHHS 00’€KTIB Majoi TiIpoeHep-
TeTUKH.

Kongnixm inmepecie

ABTOpY 3asgBIAIOTH, MO KOHQIIKTY iHTEpeCiB moA0 MyOiikamii mboro pykomucy Hemae. Kpim

TOTO, aBTOPH MOBHICTIO TOTPUMYBAIUCh ETUYHUX HOPM, BKIIOYAIOUH IIJIariaT, ¢hanbcudikaliiro JaHux
Ta TOBIHHY MyOTiKaIliro.
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10.

11.
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OCOBJHMBOCTI TEOEKOJIOTTYHOT'O CTAHY BACEMHOBOI CUCTEMHU
O3EPA O3EPAHCBHKE (BOJIMHCBKE ITOJIICCS)

Meta. Po3kputi 0co0IMBOCTI I'€0EKOJIOTIYHOTO CcTaHy o3epHo-OaceiitnoBoi cucremu (OBC) o03. O3epsin-
CbKe JUIs oTpeb 30a1aHCOBAHOTO IPUPOAOKOPUCTYBAHHS.

Metomn. [lonmboBI IHCTpYMEHTaNbHI, JaHAMIAPTHO-TCOXIMIUHI, TreoiHpopMailiHi, gabopaTopHO-
aHANIITHYHA J[IarHOCTHKA TPOO IPYHTIB, BOAM Ta JOHHUX BiAKIIAIIB 03epa.

Pe3yabTaTu. 3’sCOBaHO CydacHHWIl CTaH rocHOAapChKOrO OCBOEHHS BOA0300py 03. O3epsHcbke. [Ipen-
CTaBJICHO PE3yNbTaTH JOCIIIKEHHS TiIPOXiMIYHOro CKJIagy BOAM o3epa. [IpoaHaii3oBaHO pe3yiabTaTd eKCIepH-
MEHTIB 3 BU3HAUCHHSIM BMICTy Ta OCOOJIMBOCTEH paliaibHOI Ta JaTepaibHOI Mirpamii pyxoMux (GopM OioreHHUX
enementiB (N, P,0s, K;0), Baxkux meranis (Co, Pb, Cd, Cu, Zn, Mn) Ha nanamadTHiii rpyHTOBO-reoXiMiuHii
MIKpOKaTeHi B MeXax Bo0300py o3epa. 3adikcoBano HezHaute nepesuiierus ['JIK 3a smicrom Mn i Cd B rpy-
HTax MikpokareHu. OCOONIMBICTIO JaTepaabHOI Mirparfii 010reHHHUX €JIeMEHTIB € 30UIBIICHHS iX KOHIICHTpAIIil
BiJl EJTFOBIANIFHOI 10 CyIepaKBabHOI (allii reoXiMiTHOT MiKpOKaTEeHH, a palialbHOI0 — 3MEHIICHHS iX BMICTY 3
ruOUHOI0 TpyHTOBOTO Tipodimto. dust pyxomux dopm Baxkux meranis (Co, Pb, Cd, Cu, Mn) xapakrepHoro
0COOJIMBICTIO € paliaNbHa Mirpamis — MiABUIICHHS iXHBOTO BMICTY 3 TITHOMHOIO IPYHTOBOTO TPO]IIII0 B TOPH30-
HTi (20-40 cM), a jani B HAIPSMKY 10 MaTepPUHCHKOT OPOJM IX KOHIIEHTpALlisl IePEeBaKHO 3MEHITYEThCS.

BucHoBku. BcranoBneHo, mo Bomo36ip 03. O3epsHCBKE BiTHOCHUTBCS IO aHTPOHOTCHHO-TIPUPOJHOIO
(IV) Tumy Ta Mae HEe3aJOBUILHUI MeOCKOJOTIYHUIN cTaH. J[is MOKpaIieHHs] Te0eKOIOTIYHOTO CTaHy BOI0300py
JIOLTBHO TOCTYMOBO 301TBITYBATH IUIONI €KOCTAOUTI3yIOUNX YTias (JIVKH, JIiCH, KOPMOBI YTiI/s); KOHTPOJIOBA-
TH HOPMH BHECEHHsI MiHEpaIbHUX JOOPUB Ta BHUKOPUCTAHHS NECTHLU/IB, a TAKOX 3a00POHUTH PO3OPIOBAHHS
3emenb 50-100-meTpoBoi mpubepeskHOT 3aXMUCHOT CMYTH HaBKOJIO 03€epa.

KJIFOYOBI CJIOBA: o3epHOo-06aceiiHOBa CUCTEMa, IPOCTOPO-TUIIONOTIYHA CTPYKTYypa Yrijh, JaHamad-
THa MIiKpOKaTeHa, T1IPOXiMiuHi TOKa3HUKH, MIrpaIlisl XIMIYHUX €IEMEHTIB
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THE PECULIARITIES OF GEOECOLOGICAL STATE OF THE LAKE-BASIN SYSTEM OF
OZERIANSKE LAKE (VOLYN POLESIA)

Purpose. To reveal the peculiarities of geo-ecological status of the lake-basin system (LBS) of Ozerians-
ke lake for the needs of a balanced nature management.

Methods.The research is based on methods of field instrumental landscape-geochemical searches using
modern geoinformation technologies and laboratory-analytical diagnostics of soil, water and lake sediments.

Results. The current state of economic development of the catchment of Ozerianske lake has been clari-
fied. The results of the research of the hydrochemical composition of lake water have been presented. The results
of the experiments with the determination of the content and features of radial, lateral migration of mobile forms
of biogenic elements (N, P,0s, K,O) and heavy metals (Co, Pb, Cd, Cu, Zn, Mn) on a landscape soil geochemi-
cal microcatena within the catchment area of a lake have been analyzed. A slight excess of MPC in the content
of Mn and Cd in the soils of the microcatena has been fixed. The feature of lateral migration of biogenic ele-
ments is the increase of their concentration from the eluvial to the superequal facies of the geochemical microca-
tena, and the radial feature is the decrease of their content with the depth of the soil profile. Moving forms of
heavy metals (Co, Pb, Cd, Cu, Mn) are characterized by radial migration - increasing their content with the depth
of the soil profile in the horizon (20-40 cm), and further towards the parent rock, their concentration mainly de-
creases.
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Conclusions. It was established that the catchment area of Ozerianske lake refers to the anthropogenic-
natural (IV) type and has unsatisfying geo-ecological status. In order to improve the geo-ecological status of the
catchment area, it is advisable to gradually increase the area of ecostabilizing lands (meadows, forests, forage
areas); to control the application of mineral fertilizers and pesticide use, and to prohibit the plowing of land by a
50-100-meter coastal protective strip around the lake.

KEY WORDS: lake-basin system, spatial-typological structure of lands, landscape microcatana, hydro-
chemical indices, migration of chemical elements.
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OCOBEHHOCTH I'EO3KOJIOTMYECKOTI'O COCTOSAHUSA BACCEMHOBOW CUCTEMBI
O3EPA O3EPSHCKOE (BOJIBIHCKOE I1OJIECBE)

Heab. OcyliecTBUTh OIEHKY T€03KOIOTHUECKOI0 COCTOSHUS 03epHO-OacceitnoBoit cuctembl (OBC) 03.
O3epsiHCKOE W PACKPBITh OCOOCHHOCTH IMPOLECCOB MUTPAINN OMOTEHHBIX 3JIEMEHTOB, TSDKEIBIX METAIOB B
MOYBax JaHAMAPTHO-TEOXUMUIECKOI MUKpokaTeHs! B ipenenax OBC.

HccnenoBaHne OCHOBBIBACTCS HA MeTO/AX IOJIEBBIX MHCTPYMEHTAIBHBIX JAHAMA(QTHO-TEOXUMHUUECKUX
MOMCKAX TI0 MCTIOJIb30BAHUIO COBPEMEHHBIX I'€OMH(OPMAIIIOHHBIX TEXHOJIOTHI U 1ab0paTOPHO-aHATUTHYECKOH
JMarHOCTHKH MPOoO 1MOYB, BOJBI M JOHHBIX OTIIOXKEHHH 03epa.

Pe3yabTaTbl. BISICHEHO COBpPEMEHHOE COCTOSHHE XO3SHCTBEHHOTO OCBOEHUs BojocOopa 03. O3epsiH-
ckoe. [IpencTaBiensl pe3ysbTaThl HCCIEN0BaHMS THIPOXUMHYECKOTO cocTaBa BOAbl o3epa. [IpoaHamu3upoBaHsl
Pe3yJIbTaThl SKCIIEPUMEHTOB C OIpENENICHUEM COJAEPXKaHUS ¥ OCOOCHHOCTEH pajualbHON W JaTepalbHON MH-
rpaiuu noJBmwKHbIX Gopm 6uorennsix anementoB (N, P,0s, K,0), tsxensix metamios (Co, Pb, Cd, Cu, Zn, Mn)
Ha JaHAadTHON MOYBCHHO-TCOXUMHUCCKOW MHUKPOKATCHU B Mpeleiax BoJocOopa o3epa. 3adUKCHpOBaHO He-
sHaunrtenbHoe mpesbinieHne [1JIK mo cogepxanuto Mn u Cd B mouyBax MuKpokaTeHbl. OCOOECHHOCTBIO JaTe-
panbHOM MHTpanuy OMOTCHHBIX 3JIEMEHTOB SABISIETCS yBEIWYEHHE WX KOHIIGHTPAIUHU OT 3JIIOBHAIBHON K Cy-
MEepaKBaJIbHON (hallny TeOXUMHIECKOH MHUKPOKATEHBI, a PaHalIbHON — YMEHBIIEHHE MX COAEPXKAHUS C TIyOu-
HOU MMOYBEHHOTO Mpodms. s moaBmkHEIX (hopM Tsokensix metamios (Co, Pb, Cd, Cu, Mn) XapakTepHO Tpe-
obyiaiaHue paauaabHOW MUTpanys — HOBBIIICHUE COJCP)KAHHS 3JIEMEHTOB C TIIyOMHOH MOYBEHHOTO npoduis B
ropuzonTe (20-40 cM), a 1ayble IO HaNpaBICHUIO K MATEPUHCKON IMOPOE UX KOHIEHTPANUs IPEHMYIIECTBEH-
HO YMEHBILIAETCS.

BoIBoAbI. YCTaHOBIEHO, YTO BOAOCOOp 03. O3epsAHCKOE OTHOCHUTCS K aHTponoreHHo-mpupoaHomy (1V)
THUITY U UMEET HEYAOBIICTBOPUTEILHOE IE€OIKOJIIOTHYECKOE COCTOsIHUE. J{JIsl yiTydIIeH sl T€09KOIOTHUECKOTO CO-
CTOSIHMSI BOJIOCOOpa 1Liesieco00pa3Ho MOCTENEHHO YBEIMYMBATh IUIOMIAAN SKOCTAO0WIM3UPYIOINX Yroaui (JIyra,
Jieca, KOPMOBBIE YTOJbsl) KOHTPOJIIMPOBATh HOPMbI BHECEHUs] MUHEPAIIbHBIX yJOOPEHUI U HCHOJIb30BaHUE TIe-
CTHLMJIOB, a TaK)Ke 3alpeTuTh pacnamky 3emeib 50-100-meTpoBoit mpuOpexHOH 3aIIUTHOW IOJIOCKI BOKPYT
o3epa.

KJIIOYEBBIE CJIOBA: o3epHO-OacceiiHOBast crcTeMa, IPOCTPAHCTBEHHO-TUTIOJOTHYECKAs CTPYKTYpa
yroaui, nanamadTHas MUKpOKaTeHa, THAPOXMMHUYECKHIE TIOKa3aTeNln, MUTPALUSI XUMHUECKHUX JJIEMEHTOB

Bcmyn

CyuyacHHH TEOEKOJOTIUYHMHA CTaH Oifib- JIAHIIIOTIB), 10 B CBOKO Yepry CTBOPIOE MOTEH-
nrocti Bo1o300piB o3ep Ykpaincekoro Ilomices LUiAHUNA €KOJOTIYHMNA PU3UK JUIA JKUBUX iCTOT
(OpMy€eThCS il MOCHJICHUM aHTPOIIOTCHHUM Ta JIIOAWHU 30KpeMa [1], a GioreHHi eaeMeHTH
TUCKOM. TexXHOTeHHEe HaBaHTa)XCHHS arpapHo- MOTPAIMBIIN Y BOJTHE CEPENIOBHIIE — MPHIIBU-
0 CEKTOpPY Ta MPOMHCIOBOCTI Ha JIOBKULIA IIIyI0Th TIpouecd eBTpodikamii Bomoiim. 3
NPU3BOUTH 10 IHTEHCUBHOTO ITPUBHECEHHS SIK OMJIANYy Ha BHIIEC O3HAYEHE CHOTOJHI BaXKIIH-
0lOreHHNX XIMIYHUX EJIEMEHTIB (MiHEepaibHi BOIO MPOOJEMOI0 € JOCIHiPKEHHS MpPOIECiB
J00OpMBa) Tak 1 BaAXKUX METATB (MECTHIIM/IH) Mirparmii XiMi9YHUX €JIEMEHTIB B Mexax Oaceii-
IO TPUPOAHUX JAaHAWA(PTHUX KOMILIEKCIB. HOBHX CHUCTEM.
TloTpamdioun y HaBKOJIMIIHE CEpPEIOBUILE AHaJi3 ocTaHHiX JocaiaKeHb i myosi-
o6mm3bko 90% Baxkkux meraniB (BM) akymy- kauiil. Ilicns yxBanmenns Bopanoi pamkoBoi
JIOIOTBCA Y TPYHTOBO-POCIMHHOMY MOKpUBi. B mupektuBn €C [2], ska BH3HAYa€ OCHOBHI
IPyHTax XiMiuHi €JIeMEHTH MIrpyloTh 3 BEpTH- NPUHLMIN YOPABIiHHSA BOAHHMH pecypcamMu
KaJbHAM Ta TOPU3OHTAIBHUM PYXOM TPYHTO- Ta NUISIXU JIOCSITHEHHS J00OpOi SKOCTI BOJAMW 1
BOI BOJIOTH, BKJIFOYAIOTHCS 10 010re0XiMIYHOIO 0e3MevHoro CTaHy BOAOWM, OCOOJIMBOI akTya-
Kpyroo0iry (MirpyroThb JTaHKaMd TpPOQiuHUX JBHOCTI HAaOyJIM TUTaHHS JOCHTIHKEHHS reoe-
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KOJIOTIYHOTO cTaHy OaceiHOBUX cucteM. I'eo-
exosoriuni pocnimpkenas OBC BenyThcs Oara-
ThMa yKPaiHCHKUMH Ta 3apyO1’KHIMU BUYCHUMH
(C. Amnppiituyk, M. Bopucos, M. Bospun, b.
Bracos, 178 I'pu6, JI. Inpin, M. Kmumenko, L.
KoBanmpuyk, M. KcenodontoBa, /. Jluko, B.
Maptunrok, M. Ilaciuauk, B. XinpueBcbkwid, O.
Skymiko Ta iHwmi). Hame mgocmimkeHHs IpyHTY-
€TBCSI HA POOOTaX 3 BUBYEHHS T'€OEKOJOTIYHUX
pobJIeM 03epHUX cHcTeM YKpaiHchkoro [lomic-
cs [3, 4], TIC-monemtoBanHs arposanamadptis [5
], omiHKM JaTepaIbHUX Ta PATIATBHUX Te0XiMid-
HUX TIPOIIECIB Y MeKax B0oJ0300piB piuok [6] Ta
o3ep [7], a TakoX Ha BIACHHMX JaHAmA(THO-
TeoXIMIYHHX TIOIIYKax y Mexax BOg0300piB 03ep
Bomuncrekoro Iomices [8, 9, 10].

Merta — 37iiiCHUTH OIIHKY I'€0C€KOJIOT14-
Horo crany OBC 03. O3epsiHCbKE Ta pO3KPUTH
0COOJIMBOCTI TIpPOIECiB  Mirpariii OioreHHUX
€JICMCHTIB, BOXXKUX METATIB Y IPYHTax JIaHJ-
madTHO-TeoXiMIUHOI MIKpOKAaTeHH B MeEXax
BOA0300pYy.

s pearmizariii MMOCTaBICHOI METH BH-
3HAYCHI TaKi 3aBJIaHHS:

— PO3KPUTH OCOOJHMBOCTI IIPOCTOPOBO-
TUTIOJNIOTIYHY CTPYKTYpy yrime OBC Bomoitmu
Ta BHU3HAYUTH CTYHiHb I TOCHOJAPCHKOTO
OCBOEHHS,

— 3OIMCHAUTH TiAPOXIMIYHY XapaKTepHUCTH-
Ky SIKOCTi BOAH 03€pa;

— 3’ACyBaTH OCOONMBOCTI Mirpamii ximiu-
HUX €JIEMEHTIB B IpYHTax BOJI0300py 03epa.

00’ ckmu ma memoou 00Cio0IHcenns

O06’exToM mocmimxeHHs € OaceiiHoBa cu-
creMa 03. O3epsHChbKe, a MPEIMETOM — I'e0eKO-
JIOTIYHI TIPOIIECH Mirparlii XiMiYHHX €JIEMEHTIB
y mexxax OBC. [locmimkeHHs] TpOBOAMINCS B
mitHi cezonn 2018-2019 pp. y mexax mpupon-
Ho-Teputopianbanx komiuiekciB (IITK) Bomos-
Oopy o3epa, Zie MepeBaXkaroTh IEPHOBO-CEPE-
HBO- 1 CHUTGHOITII30JIMCTI TJICIOBATI CYITIIAaHI Ta
CYITIMHKOBI IPYHTH, J€PHOBI KapOOHATHI IpyH-
TH Ha CIIOBIi IIIJIBHUX KapOOHATHHX IOPIJ,
Top(OBO-00IOTHI IPYHTH Ta ACPHOBO-IIII30-
JIMCTI BTOPUHHO HACHYEHI CYMill[aHi IPYHTH.

BukopucToBylouM TIOJNLOBI Matepialy,
tororpadiuni xaptu macmrady 1:10 000 (M-
35-26-I"-8-3; M-35-26-1"-8-4), uudpoBy Moemnb
penbedy (mani SRTM) y nporpamuomMy cepeno-
Bumn ArcMap 10.3 mpoaykry ESRI, BumineHo
NOBepXHEeBUH B01030ip 03. OsepsiHchke. Ha
OCHOBI JenmppyBaHHS KOCMO3HIMKIB BHCOKOI
PO3IUIBHOT 3IaTHOCTI Ta BUOIPKOBOTO MOJILOBO-
ro nemudpyBaHHs (3 METOK YTOYHEHHS iH]O-
pMarlii B okpemux Bumnajkax) [11] B mporpam-

HOMYy cepenouili ArcMap 10.3 y mexax Bomo-
300py, 3rigHo 3 Kiacudikalii€ro BUIIB 3eMeib-
nux yrigs (KB3Y) [12], Bruokpemiiero 14 tumis
3eMenbHuX yrifae (puc.1.6). Y xomi nocmimkeH-
HS BUKOPWCTOBYBAIHCh TaKi reoiH(popMaIiiiiai
orepallii sIK BEKTOpH3allisi PacTpOBHUX 300pa-
JKeHb, IIEPeBIpKa TOMOJOTil Ta OOYMCICHHS
IO BEKTOPHUX 00’ €KTIB TOIIIO.

3a meroaukoro [13], Ha cxumi (6°) miBHI-
YHO-3aX1IHOT €KCITO3MIIii BO/I0300pY, Y Mekax
OpPHHX YTilb 3aKIaJeHO IPYHTOBO-TEOXIMIUHY
MikpokaTeHy (puc. 1. a) i3 YOTHPbOX IPYHTOBHX
po3piziB (nami IP) y pisHux reoximiunux dari-
sx (tabm.1). Teorpadiuni koopauuaru I'P ik-
cyBaiu 3a gornomororo GPS-nagiraropa Garmin
Oregon 650. B TP Ha pi3HHX TOpPU30HTax yepes
koxHi 20 cm (Bix 5 1o 60 cm) BimidpaHo 3a g0-
[TOMOTOK) PIKYYHMX HWITIHAPIB 3-TIOBTOPHOCTSIX
(3rigHo JICTY 4287:2004) 36 3pa3kiB IpyHTY
Ta OJWH 3pa30K JOHHUX BIAKJIAIIB JHTOPA
o3epa. 3 o3epa TakoXx BimiOpaHo Bogy (00’em 4
I[MS), BIZMOBIAHO 10 [HCTPyKIIi 3 BigOUpaHHs,

Tadauusga 1
Cxema 3aki1agaHHA JaHAWA(THOI IPYHTOBO-Te0XiMiYHOT MiKpOKaTeHH
ITynxTn BinOnpanus Tun Teorpadiuni koopumatn (WGS 84) JlanpmadgrHa
3pa3KiB IPYHTY IPYHTY reoximiuna ganis

IpynTOBHii po3pi3 Ne 1 nepHosi kap- | 21°01'33.82" mmu. 1., 24°48'41.08" cx. 1

eJIroBlaJIbHA

OoHaTHI Ha

IpynToBumii po3pi3 Ne 2 | emoii mrine- | 51°01'34.25" 1h. 11, 24°48'40.23" cx. 11

TpaHCGJ'IIOBiaJ'ILHa

HUX KapOoHa-
IpynToBHi po3pi3 Ne 3 | THHX mopin

51°01'34.80" nu. m1., 24°48'39.21" cx. 1

CIFOBIAIbHO-aKyMYJIITHBHA
(3 mpotiecaMu BUMUBAHHS)

TophoBO-

I'pyHTOBHMii po3pi3 Ne 4 00JI0THI

51°01'35.06" mH. 1., 24°48'38.67" cx. 1

cylnepakBajbHa

JonHi Bigkiaaau (Ne 5) | campomens

51°01'35.72" nn. m1., 24°48'37.37" cx. 1

cybakBajbHa
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CiHoxari - IHWi HeoBpobniosankHi semni

a) mexi OBC Ta micre 3aKTagaHHS MiKpOKaTCHH
Ha KocMo3HiMKy (Google Maps, 2018)

0) xaprorpadigaa Mozens 3eMenbHuX yrigp ObC
(moGymoBano 3a kocMo3HiMKOM Landsat 8)

2,20%
2,38%

2,95%\

1,90%

1,41%

3,55%

= PinnA - 38,56%
m CenuTeOHi3emni- 12,36%
CiHoxarTi- 14,28%
= O3epo-10,20%
Macoeuwa - 4,65%
3abonoveHi 3emni- 4,35%
m [lepeBHa Ta YarapHWKOBA POCNUHHICTE - 3,55%
= 3emni nig goporamu -2,95%
= Nykn - 2,38%
= 3eMni Nig CiNbCLKOrocnogapcbKow gepmoto - 2,20%
BaratopiyHi HacamKeHHA - 1,41%
w |HWi HeoOpobnwoeaneHi 3emni- 1,90%
CTaBKW Ta WTyYyHi BOQOTOKKM - 0,60%

Knapoewuwe - 0,52%

B) cTpyKTypa 3emenbHuX yrine OBC (y %)

Puc. 1 — Mopnens mpocTOpoBO-THIIONIOTIYHOT CTPYKTYpH yTifb O6aceiiHy 03. O3epsHChbKe

MiITOTOBKK MPOO BOAM 1 IPYHTY ISt XiMIYHOTO
Ta TiAPOOIONIOTIYHOTO aHaji3y TiIpOMETeopo-
JIOTTYHUMM CTAaHLISIMH 1 TOCTaMH, 3aTBEpDKe-
Hoi Hakazom JICHC Vkpaimm Ne 30 Bin
19.01.2016 p. [14].

lNiapoximivni aHami3u Mpod BOIU BHKO-
HaHl y ceprudikoBaHiii madoparopii Y «Pis-
HEHCbKHH o0JacHuil 1a0OpaTOpHUM LEHTP
MO3 Vkpaiam». AHaji3 3pa3kiB IPYHTY 37iic-
HIOBaBCs y jaboparopii PiBHeHchbkol dimii Y
«lHCTUTYT OXOpPOHHM POIOYOCTI IPYHTIB».
Bwmict rymycy Bu3HauaBcs 3a MeTogoMm 1.B.
Tropina (JACTY 4289:2004), BMicT JdyKHOTiA-

podTi30BaHOrO a30Ty B IPpyHTI 3a MeTtonoM Ko-
pH)iIBAA, BMICT docopy Ta Kamio 3a METo-
nom Kipcanora B momudikanii HHI[ ITA
(ACTY 4405:2005), nokasuuk pH coiboBoi
BUTSDKKM TpyHTOBOro po3unny 3a JACTY ISO
10390-2007. JlabopaTropHa AiarHOCTHKA PyXO-
Mux (popMm Baxkkux MmertaniB (gani BM) 3naitic-
HIOBaJlaCsl  alleTaTHO-aMOHINHUM OydepHuM
posunHom pH 4,8 (JICTY 4770.1-9:2007) [15].
CraructuyHa o0OpoOka OTpHUMaHOro (akThuy-
HOTO Marepiajay 3iHCHIOBAJIaCh CTaHIApTHH-
mu iporpamamu Microsoft Excel.
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Pesynomamu docnioncenns

O3zepo Osepsiacbke (51°01'39" nH. .,
24°48'31" cx. n.) po3TalioBaHe y MiBJEHHO-
3aximHIA gacTuHI (izuko-reorpadidroi obdac-
Ti Bomunacekoro Ilomices #t mpuypodene 1o
Typiticero-Poxxkumencpkoro  manamagTHOTO
paiiony. O3epo cridHe, 3 TIBHIYHOI YaCTHHH
o3epa BUTIKae KaHai30BaHWI cTpyMoK. [lmo-
ma o3epa ckiamae 0,17 km? (zoxuna — 0,62
KM, MakcuMaiibHa mupuHa — 0,39 kM), TOBXKH-
Ha OeperoBoi miHii o3zepa — 1,63 km. [ubuna
o3epa konmBaeThes Bix 1,0 mo 7,5 m. Ilnomra
B0710360py — 1,73 km”. BogoiiMa € CKIa10BOI0
O3epsSHCHKOr0 3arajbHO300JIOTIYHOTO 3aKa3-
HHKa 1Iomero 2736,0 ra, skuil 3HaXOIUTHCS Y
Mexax 3emIIeBOJIONIHHS O3epsSHCHKOI CilIbCh-
kol pagu (1411,0 ra) Typiiicekoro aaMiHicTpa-
THUBHOI'O paiioHy BoimHcekoi obOmacti. 'o10B-
HuUMH 3emiiekopuctyBadamu € J{I1 «Typiticeke
sicose rocromapctBoy» (1325,0 ra) ta Pamosu-
YiBCHKE JIICHHUIITBO. 3aKa3HWK YTBOPEHHH 3a
pimreHHsIM BommHcbK01 0071acHOI pagyd Hapo-
HuX fenytatiB Big 21.10.1991, Ne 226 [16].

3aranpHa CTPYKTypa BHKOPUCTAHHS 3e-
Melnb BOA0300pY BHINIANAE TaK: JicuUcmicmb
(cyMapHa 1uIoIIa JIiciB, JIICOCMYT, JCPEBHOI Ta
yarapHukoBoi pociauHHOcTi) — 3,55%; npupo-
OHull cmaw yeios (00J10Ta, 3eMITi 3alHSTI BOJ-
HUMH 00’ €KTaMH, JiCH MPUPOAHOTO Ta IITY4-
HOT'O MOXOJKEHHSI, 3aXMCHI BOJIOOXOPOHHI Ha-
Ca/KCHHSI, BIAKPUTI MiCKH, 3alOBiJHI TEPHUTO-
pii, macoBuma, ciHoxari, mepenoru) — 41,4%;
CilbCbKO2OCNO0apcbka  0cgoenicmsy (P,
OaraTopiyHi Haca/DKEHHS, CIHOKOCH, IACOBH-

a, IMepesiord, mpucaauoHi 3emuti) — 58,9%);
posopanicme (PUUIS Ta MPUCATUOHI 3eMITi) —
38,56%; ceaumebni mepumopii (mroma 3e-
MeNb, fKa 3aliHATa HACCNICHHMMH MYHKTaMH,
00’€KTaMH  TPOMHUCIOBOCTi,  TPAaHCIIOPTY,
3B 53Ky Tomo) — 18,03%. binem neransHO ya-
CTKa 3eMeNbHUX YTiJlb BOJI0300PY 03epa HaBe-
JleHa Ha puc.1.B.

Koeghiyienm cocnooapcvroeo oceocnms
Ko Bo0300py BH3HAUaM 3a METOIMKOIO [8],
SK  BIJHOIIEHHA IUIONI  aHTPONOTreHHO-
TpaHchopMoBaHUX YTiab (Syry) IO IJIONI €KO-
cTabuni3younx yrins (Sgey ):

S ATY 134,7073 ra
= == =3,44
SECY  39,0848rta !

Kro

ne Syry — cenuTeOHi 3eMil, JOPOTH, 3€-
M i ¢/T GepMoro, OpHi 3eMili, TTacOBHIIA,
CIHOYXATi, TePENIOTH, Caau, CTaBKH; Sgcy — Ji-
CH, JyKH, 3a00JloueHi 3emiti, BOJHI 00’ €KTH,
BIIKpUTI MCKH Ta iHIII He 0OpOOIIOBaNbHI
3eMJITi.

Cmyninb  20cno00apcbK020  0CBOECHHA
6000360py (Kro): <0,1 — nyxe uuspkuii, 0,1-
0,25 — musbkuii; 0,26-0,50 — cepenniit; 0,51-
0,75 — migBumenuit; 0,76-1,0 — Bucokwmii; 1,1-
1,5 — nmyxe Bucokwii, > 1,6 — Haa3BUYANHO
BHCOKHUU.

CrymiHb MOpYIIEHHS TIe0CKOJIOTTYHOT
piBHOBaru 3a cmiBBimHOmEHHSIM ATY:ECY
PO3paxoByBaH 3a JOTIOMOT'0I0 MOIA(DiKOBaHOT
mikanu (tabi.2).

Taoauus 2
MoaudikoBaHa mkalia s OMiHKH re0eKoJI0riYHOro CTaHy B010300piB o03ep [8]
IMutoma Bara yriap, . .
Kareropii Tun Bo-nosﬁopy % 10 ix cymapuoi miomi I'eoexonoriunmii
P (3a ®@. MinbKkoBUM) ymap T CTaH
ATY ECY
0 N <50 >095,0 €TAIIOHHUI
I TPHPOATHH 5,1-20,0 94,9-80,0 ONTHMATLHAI
11 . 20,1-40,0 79,9-60,0 nobpuit
11 TPHPOAHO-aHTPOTIOT CHHMH 40,1-55,0 59,9-45,0 3a/10BLIbHMUIT
v AHTPONOT€HHO-ITPUPOIHUI 55,1-80,0 44,9-20,0 HE3aI0BIILHAN
Vv AHTPOITOTCHHUH > 80,1 <19,9 KPUTHYHHA

3a kpurepiem cmiBBimHOmeHHS ATYVY:
ECY B01030ip 03. O3epsiHCbKE XapaKTepU3YETh-
Csl HE33/I0BUTHHUM TEOEKOJIOTIYHIUM CTaHOM (Bi-
qHOcUThCA 10 |V THIy rocnosapchKoro 0CBOEH-
ua, ockiibk ATY cra"oBurs 77,53%, ECY —
22,47%). CrymiHb ToCHOIApPCHKOTO OCBOEHHS
BOZI0300pY € Haoszsuuatino eucokuil (3,44).

BaxnmiBoro  CKJIaJOBOIO B OIIIHII
reoekosioriudoro crany OBC e rigpoximiuHa
XapaKTEePUCTUKA TIOKA3HHKIB SIKOCTI BOJIOWMH.
AHaJti3 BOJIM 371MCHIOBABCS 3a TphOMa OJIOKaMH

MOKa3HHKIB: COJILOBOTO CKJIaay, Tpogo-campo-
OiosoriuHOro Ta creuuiuHUMH TTOKa3HUKAMU
TOKCUYHOI [ii (Tabm.3).

3a BuIlle HABEICHUMH MOKA3HUKAMU BOJA
03epa BIAIOBia€ HOPMAaTHBAM BCTAHOBJIEHHM
IUIsl BOOM MHUTHOTO TNPH3HAYECHHS VISl CHIOXKH-
BanHsi JomuHot. Illomo HOpmartHBiB BCTa-
HOBJICHHX [UIS BOJOWM pPHOOTOCIIONAPCHKOTO
MPU3HAYCHHS. HAMU 3a(hiKCOBAHO TMEPEBUILICHHS
FIK 3a Onokom crenupivHUX TTOKAa3HUKIB
TOKCHYHOI JIiT: 3a MOKa3HUKaMU PyXOMHX (HopM
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Tiapoximiuni mokasHuku 03. O3epsincbke (cranom Ha 24.08.2018)

Taéauus 3

ij:'; IMoxka3Huk I IK* CaK** Pe3ysbTaTH aHamizy
A. TloKa3HUKHU COJILOBOTO CKIAy
1 |Cyxuit samumox, me/on’ <300 <1000 220,3
2 [ Xnopuam, me/om® 300 250 36,6
3 |Cymbdarn, me/on® 100 250 26,7
B. Tpodo-canpobionoriyni moKa3HUKU
1 |[Ipo3opicTh, M >1,5 >1,0 3,5
2 |pH 6,5-8,5 6,5- 8,5 7,0
3 INHS", meN/ow® 0,5 0,5 <0,05
4 [NOg, meN/om® 40 50 <6,65
5 [NO,, meN/om® 0,08 0,5 0,013
6 PO, meP/om’ 2,14 3,5 <0,01
C. CnenugivyHi MOKa3HUKH TOKCUYHOI il

1 |Mizs (pyxomi hopmn), me/on® 0,001-0,01 1,0 0,007
2 |Luux (pyxomi dpopmu), me/om® 0,01 1,0 0,015
3 |Kaamiit (pyxomi dopmu), me/om” 0,005 0,001 0,0014
4 |Mmom6ym (pyxomi hopmur), yme/om’ 0,01 0,01 0,004
5 |3ani3o 3aranbHe, m2/Om 0,1 0,2 0,16

*I'IK mis Bogoiim puborocmoaapcskoro npusHauenus [17],**T' 1K mis Boau MUTHOT IPH3HAYCHOT TSI CIIOXKHU-

BaHHs JiroauHoo [18].

Mizi (TIepeBUIieHHsT y 7 pa3iB), pyxoMuX (GopMm
iKY (y 1,5 pasu), 3amiza 3arameHoro (y 1,6
pasu). binbin geransHO TigpoXimiuHi XapakTe-
PUCTHKH 03epa HaBeeHi y Tad. 3.

HactymmHum HallBaXXITUBIIIAM €TaroM 3
OIIIHKH Teoekosoridynoro crany OBC € mocmi-
JOKCHHSI TPOILIECiB Mirpailii OlOreHHUX pedo-
BHH, OCKUIBKH HIABMIIEHHH BMICT OCTaHHIX B
JIOHHUX BIJIKJIaZaxX Ta y BOJI CIPHYUHSE JI0
HIBHJKUX TEMITiB eBTpO(diKallii BOJOHMH.

ArpoxiMiyHUI aHami3 TPYHTIB JaH.IIA-
¢ THOI MiKpOKaTeHH BOJ10300py 03epa MoKa3as,
IO BMICT TYMyCy B JI€PHOBO-KapOOHATHUX
rpyntax (IP Ne 1, 2, 3) xonuBaetbes Bif Oyorce
nuswbkozo (0,9%) 1o oyorce eucokozo (6,5%), a
Ha Topdo-6onoTHux rpyrrax ([P Ne 4) € nio-
suutenum (ropuzont 40-60 cm — 3,9%) Ta Oy-
arce eucokum y ropusontax (0-20 cm —14,3%,
20-40 cm —5,6%). Hamu 3ahikcoBaHO BHCOKHI
BMIiCT Tymycy B ropusoHtax (0-40 cwm), mo
CBIMYHTH PO (HOPMYBAHHS TEXHOTCHHOTO Ta
opra”ocopOuiitHoro reoximiunoro 6ap’epy [1]
y MOBEPXHEBUX IIapax IPYHTIB MIiKpOKAaTEHH,
KAl crpusie 3akpimienHio BM. B jonHmx
BIJIKJIaIax oO3epa TakKoXK 3a(iKCOBAaHO Oydice
sucokuti BMicT rymycy (14,1%). B ycix ropu-
30HTaX MIKPOKATeHU TPOCIIIKOBYETbCS 30i-
JBIIECHHS BMICTY TYMYCY B HaIlpSIMKY Bij €JIto-
sianeHoi (IP Ne 1) no cymepaksanbroi (IP Ne
4) reoximiunoi ¢arii (puc. 2).
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Peakisi TpyHTOBOTO PO3YHMHY B OCHOB-
HOMY 3MIHIO€TbCS Bin crnabonyscnoi (IP Ne 1)
B ropusonrax 0-20 cm, 20-40 cm — pH = 7,2-
7,3) 1o oyace cunvronyscroi (IP Ne 2) ropu-
30HT 40-60 cm, pH = 8,6, a B noHHUX BigKia-
nax — cepeonvonyxcna pH = 7,9. IpyHtu Mmik-
pPOKaTeHH MalOTh BHCOKY Oy(epHICTh 1010
IMiIKACIICHHS. BiNbIll JeTaabHO 3MiHY peakiii
IPYHTOBOTO PO3YHHY ITOKa3aHO Ha pHC.2.

PosrnsiHemMo ocoGumBocTi Mirparii py-
XoMUX GopM OI0reHHHX XIMIYHHX €JIEMEHTIB B
IPYHTOBO-TE€OXIMIUHiIi MikpokaTeHi (puc. 3).
BcranoBineHo, mo B TIpyHTax MiIKpOKaTeHH
3MEHIICHHS CEePeIHbOTO BMICTy PYXOMHX
¢opm OioreHHux enemeHtiB (me/100 2) po3ra-
MIOBYIOTHCS Y TaKii mociifnoBHOCTI: P,Osys6) >
Nas) > K20,1).

Bwmicrt nerkoriaposnizoBanoro azory (N)
B MiKpPOKAaTeHI KOJIMBAETHCS B IIUPOKUX MEXKax
BiJl Oyorce Huszbkoeo 2,5 mr/100 T no eucokozo
63,8 mr/100 r, a B JOHHHX BiAKJIagax CKJIagae
12,9 mMr/100 T (ruzvxuti). Haitbinbie 3HaYeHHS
a30Ty 3a()iKCOBaHO Yy BEpXHIX T€HETHYHHX T'O-
pusonrax (0-20 cm, 20-40 cm) ycix TP, Makcu-
MyMm BusiBiieHo B IP Ne 4 (emoBianbHo-
akymynsitiuBHa ¢anis) — 63,8 mr/100 r (puc.
3). Crocrepira€rbesi 3aKOHOMIPHICTH 10 3Me-
HIIEHHS KOHIEHTpauii pyxomux ¢opm N B
HIDKYMX TOPHU30HTAX IPYHTOBOTO MPODiIo.
Ocob6mnuBicTo narepanbHoi Mirparii BMicTy N.
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Puc. 2 — Monens rpyHTOBO-T€OXIMIUYHOT MIKpOKAaTeHH BO/10300py 03. O3epsiHChKe, siKa BioOpakae BMicCT
TYMYCy Ta PEeaKIlifo IpyHTOBOTO po3unHy (pH coa.) Ha Pi3HUX TOPU30HTAX

€ 30UIbIIECHHS HOro KOHIIEHTpALii HA yCiX To-
pusoHTax (0-60 cMm) Bij eNrOBIalIBHOL JI0 CyIIe-
pakBanbHOi reoximiuHoi (auii MikpoKaTeHH.

Kopensniiinuii 38’530k N 3 rymycom ce-
peonii (r = 0,73), 3 dhocdopom (r = - 0,18) ta
kamiem (f = - 0,03) — 38’ 513Ky npaxmuuno nemac;
a 3 Bmicrom Cu (r = -56), Mn (r =-0,58), Cd (r =
-0,58) — xopenstist obepreno cepeons.

Bwmict dochopy (P.0s) B rpyHTax 3Mi-
HIOETHCS B IHTEpBaI Bifl cepednvoeo 8,8 mr/100
T 10 Oyace ucoxoeo 80,6 mr/100 r, a B TOHHUX
Bigkmamax ckmamae 10,2 mr/100 r (nidsuwye-
Hutr). MakcuManibHa KOHIIGHTpallis (pochopy
susiBiiena B [P Nel (0-20 cm) — 80,3 mr/100 r Ta
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IP Ne 3 (0-20 c¢m) — 80,6 mr/100 r. B TP Nel-3
(1epHOBO-KapOOHATHUIA IPYHT) KOHICHTpAIlis
P,0s5 3MeHIyeTbesl 3 TIIHOWHOI TPYHTOBOTO
npo¢igo B HaNpSIMKY OO0 MaTE€pPHHCHKOI IO-
poau, a B [P Ne 4 (Topho-6osi0THMI IPYHT)
HaBIAaKU CIIOCTEPIrae€ThCs HE3HAYHE ITiJIBH-
IIEHHSA WOro BMICTY 3 IimOuHOMO Bix 23,8 10
32, 2 mr/100 r. OcoOauBICTIO JIaTepaIbHOL
mirpamii BMicty P,Os € 30UIbLIEHHS MOro
KOHIeHTparlil Ha ycix ropusonrax (0-60 cwm)
Bil e€IIOBlaJbHOI O EJIIOBIAJIbHO-aKyMYy-
JIATUBHOI TeoxiMiuHOl (arii MiKpoKaTeHH.
Kopensuiiinuii 38’5130k Qochopy 3 Kamiem
cepeonii (r = 0,58).
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Puc. 3 — Moens rpyHTOBO-T€0XIMIYHOT MIKpOKaTeHH BO10300py 03. O3epsiHChKe, siKa BijoOpaskae JaTepajibHy
Mirpatuito pyxomux dopm Oiorennunx exemenTi (N, P,0s, K;O) Ha pi3HHX ropu30HTax
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Konmnenrparis kamio (K;0O) B IpyHTO-
BUX 3pa3Kax KOJUBAIOThCA B miamazoni 0,7—
19,8 mr/100 r, a B campornelni o3epa CKiaaae
3,3 mr/100 r. Bucokwuii Bmict K,0 3adikcoBa-
Ho B IP Nel (0-20 cm) — 19,8 mr/100 r. BmicT
K0 B ycix I'P reoxiMiuHOI MiKpOKaTeHH 3Me-
HIIYEThCS B HANPSAMKY 10 MAaTEPHHCHKOI IT0-
poau. OcoOJWBICTIO JIaTepallbHOI  Mirparii
BMICTY KaJlifo € 30UIbIIEHHST HOTO KOHIIEHTpa-
uii Ha ropuzonTax (20-60 cM) Bif enroBianbHOT
JI0  CIIIOBIaJIbHO-aKyMYJISTUBHOI T€OXiMiuHOL
¢amii MmikpokaTeHH. BcTaHOBIEHO cepeowii
KOpesIiiHui 3B’ 530K Kaiito 3 Zn (r = 0,62).

Oco0nrBe 3HAYCHHS B OIIIHIII T€0EKOJI0-
rivaux mpomecie ObC mae Mirparii BaXKHX
metaniB (puc. 4-5). Pe3ynpTaTé HOCTIHKEHHS
MOKa3alii, IO 3MEHIICHHS CePeJHbOTO BMICTY
pyxomux (opM BaXXKMX MeTalliB B IpyHTax
(me/ke) MIKpOKaTeHH PO3TAIIOBYIOTHCS Y TaKii
MOCITiJOBHOCTI:

Mn30,46>PD3 36>2ZN1 49>C01 2,>CUg 61>Clg 44

PosrissHeMo GinbIn AeTanbHO OCOOIMBO-
CTi paxianbHOi Mirpaii pyxomux ¢opm Co, Pb,
Cd y I'P reoximiunoi Mikpokarenu (puc. 4).

Poszmoxin BMmicty pyxomux ¢opm Co y
I'P 3naxomuthes B Mexxax Bin 0,18 mo 2,0 me/ke
(mpu TIK = 5,0 me/ke), a B TOHHUX BiaKIagax
ckiagae 0,39 me/ke. Haitummii Bmict Co 3a-
(ikcoBaHo y HIKHIX TopusonTax [P Ne 2 (20-
40 cm) — 2,0 me/ke ta Nel (40-60 cm) — 1,91
me/ke. Busieieno, mo B ycix IP 3 rimbuno0
IPYHTOBOTO TpOdiIf0 KOHIIEHTpAIliI BMICTY
Co 36inbmyetnes (ropusont 20-40 cm), a mani
B HalpsSMKy MaTePHHCHKOI MOPOJIN — 3MEHIITY-
etbest. Bunsitok TP Ne 1 B sKoMy KOHIIEHTpa-
uisi Co 3pocrae Big ropusonty 0-20 cMm B Ha-
NpSMKY aX O MaTepUHCHKOI Topojau. . Bmict
Co y Bcix TOpU30HTaX MIKPOKATEHU KOPEIIOE 3
BmictoMm rymycy (r = -0,70), Cu (r = 0,94), Pb
(r =0,93), Cd (r = 0,94) ta B ropusonTti 0-20
cm32Zn (r=0,92).

Bwmict pyxomux dopm Pb y I'P mikpoxa-
TEHU KOJHMBAETHLCI B Mexkax Bix 1,38 mo 4,97
me/ke (npu I'JIK = 6,0 mMr/kr), a B IOHHUX Bij-
Kiagax osepa craHoButh 0,95 me/xe. HaiiBu-
it BMict Co 3adikcosano B TP Ne 1 (0-20 —
3,88 me/ke;, 20-40 cm — 4,97 me/ke;, 40-60 cm —
4,2 me/ke) Ta Ne 2 (0-20 cm — 4,31 me/ke; 20-40
cM — 4,19 wme/ke; 40—60 cm — 4,47 me/ke).
Bwmict Pb y Bcix ropuzoHTax MiKpOKaTeHH KO-
pemoe 3 BMicTom rymycy (r = -0,75), Cu (r =
0,97), Co (r = 0,93), Cd (r = 0,98) ta B ropu-
30uTi 0-20 c™m 3 Zn (r = 0,85).
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Posnonin pyxomux ¢opm Cd y rpynro-
BUX po3pizax Bapitoe y mexax 0,13-0,73 me/ke
(mpu I'’/IK = 0,7 Mr/kr), BMICT B TOHHUX BiJIK-
nanax — 0,09 me/ke. IMinumenuit Bmicty Cd
3aikcoBano y HWKHIX ropusontax [P Ne 1 (B
ropm3oHTi 20-40 cM — He3HAYHE TICPECBUIIICHHS
TIK 0,73 me/ke;, 40-60 cm — 0,59 mz/ke), IP Ne
2 (20-40 cm — 0,61 me/ke; 40-60 cm — 0,65
me/xe). Ilepesumenns ['JIK BmicTy pyxommx
dopm Cd y nanomy Bo10300pi MU OB’ A3yEMO
3 TUM, MO 3€MJICBJIACHHUK 3aCTOCOBYE IECTH-
uuau Ta MiHepanbHi (pocdathi) mobpua. Pa-
mianbHul posmnonin pyxomux ¢opm Cd B IP
MIKpOKaTeHH Ma€ BIACTHBICTH A0 301IbIICHHS
BMICTY B Topu3onTi 20-40 cm, a gani y Hampsi-
MKy 70 MarepuHCbKoi mopomu BmicT Cd —
3Menmnyerbess. Bmict Cd y Becix ropu3oHTax
MIKpOKAaTeHH KOPEJIOE 3 BMIiCTOM rymycy (I = -
0,75), Cu (r = 0,95), Co (r = 0,94), Pb (r =
0,98) Ta B ropusonTi 0-20 cm 3 Zn (r = 0,84).

Po3rnstHeMo 0coOIMBOCTI pajiianbHOI Mi-
rpawii pyxomux ¢opm Cu, Zn, Mn y IP naua-
madTHO-TeOXIMIYHOI MiKpOKaTeHH (puc. 5).

Poszmonin pyxomux ¢opm Cu y rpyHTO-
BUX pO3pi3ax 3HAXOAUThCS y Mexkax Bix 0,16
1o 0,95 me/xe (mpu I'IK = 3,0 mr/kr), a B 10H-
HUX Bigkmagax ozepa ckiamae 0,09 wme/xe.
HaiiBumi nokasnuku Bmicty CU BHSBICHO B
IP Ne 1 (20-40 cm — 0,84 me/xe, 40-60 cm —
0,95 me/ke), TP Ne 2 (0-20 cm — 0,87 me/ke; 20-
40 cm 0,83 me/xe ). B ycix I'P mpocmigkosy-
€Tbest minBuieHuid BMicty CU B TOPHU3OHTI
20-40 cM y mMOpiBHAHHI 3 BEPXHIM TOPHU30H-
toM (0-20 cm), BUHATKOM € po3pi3 Nel B sKo-
My 30inbmenHs Bmicty CU TIpOJOBXKYETHCS 3
TIHOWHOIO TPYHTOBOTO MPOQILII0 Y HAMPSAMKY
o matepuHcbkoi mopoau. Bwmict CU y Beix
TOPU30HTAX MIKPOKATEHH KOPEIIOE 3 BMICTOM
rymycy (r = -0,74), Co (r = 0,94), Pb (r =
0,97), Cd (r = 0,95) ta B ropusonti 0-20 cMm 3
Zn (r=10,89).

Posmnonin pyxomux ¢opm Zn y rpyHTO-
BHX npobax Bapitoe B Mexax Big 0,32 mo 6,65
me/ke (mpu TAK = 23,0 mr/kr), a B JOHHHX
BiKJIaaX oO3epa KOHIEHTpAllisl CTaHOBUTH
0,46 me/ke. Haiipuinuii BMIicT ZN 3a¢ikCOBaHO
B IP Ne 2 (0-20 c¢m) — 6,65 me/ke. Bmict Zn B
ycix TP MikpoKaTeHH KOHLEHTPYETLCS Y BEP-
xHbOMY Topu30HTI (0-20 cMm), a nani B Hanpsi-
MKY 10 MaTEepHUHCBKOI MOpoAM HOro BMICT —
3MeHuyerbes. Bmict Zn B ropuzonti (0-20
cM) kopeitoe 3 Bmictom Cu (r = 0,89), Co (r =
0,92), Pb (r = 0,85), Cd (r = 0,84) Ta B ropu-
30HTI (20-40c¢m) 3 Mn (r = 0,96).
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Puc. 4 — Mopenb rpyHTOBO-TE€OXIMIYHOT MIKpOKaTeHU BO10300py 03. O3epsSHChKe, fKa BimoOpaxae
pamianbHy Mmirpaiiro pyxomux Gopm Baxkux meranis (Co, Pb, Cd)
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- I'pynroBo-pocannnnit nokpus

Puc. 5 — Moiens reoxiMiuHOT MiKpOKaTeHU BOa0300py 03. O3epsiHChKe, sIKa BioOpaxae pajiiaibHy
mirpaiiiro pyxomux gopm Baxkux meranis (Cu, Zn, Mn)
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Posnogin pyxomux ¢opm Mn y rpyHTO-
BUX 3pa3Kax Bapilo€ y JOCHUTh IIUPOKUX MEKaxX
Bin 4,67 mo 60,4 me/ke (mpu I'TK = 50,0
MI/KT), a2 BMICT Yy JOHHHMX BIJIKJIaJax CTaHO-
BUTh 12,2 me/ke. Tepesumenns I'JIK Bmicty
Mn Bussieno B IP Ne 3 B ropusonti (20-40
cMm) — 60,4 me/ke. B ycix [P 3adikcoBano mij-
BUIIIEHHA BMicTy MN 3 rmOUHOI0 TPYHTOBOTO
mpoinaro, MakCUMyM 3a(iKCOBaHO B TOPU30H-

tax 20-40 cm. Bunsitkom € po3pi3 Ne 4 B siko-
My HaBIaKH KOHIEHTpamiss Mn 3MeHmryeTscs B
HaNpsIMKy 10 MaTepHHCBhKOI mopoau. Ha Beix
rpynToBux ropuzonrax (0-20 cm; 20-40 cwm,
40-60 cM) crocTepiraeThCs JaTepalbHa Mirpa-
mis Mn Bixg emoBiampHOI 1O eNIOBIAIBHO-
aKyMyJsTHBHOI ¢arii mikpokaTenu. Bmict Mn
B ropu3onTi (20-40 cM) MIKpOKaTEeHH KOPETIOE
3 BMicToM Zn (r = 0,96).

Bucnoerxu

Bceranosneno, mo Bogo30ip 03. O3epsH-
CbKE€  BITHOCHUTBCA O  AHTPOIIOTEHHO-
npupojuoro (IV) Tumy Ta Mae He3aT0BITbHHIA
reoekoioriuanii craH (ockiapku ATY craHO-
BuTh 77,53%, ECY — 22,47%). Cryminb roc-
MOJIAPCHKOT0 OCBOEHHS BOA0300pY € Hao36u-
yaiiHo sucoxuii 1 BinmoBimae xoedimienrty 3,44.

Pe3ynbpTaté XiMI4YHOTO aHami3y IPYHTIB
B JaHAMAaPTHO-TEOXIMIUHIH MIKpOKaTeHI B
MeXKax BOZ0300py 03epa MOKa3ad, IO 3MEeH-
IIEHHA CEPeIHBOT0 BMICTY pyXoMHUX (HopM
OlOreHHUX eJeMeHTIB B IpyHTax (me/100 2)
PO3TAIIOBYIOTBCSA Y Takid  MOCIiZOBHOCTI:
P;0545 6> N(14,5)> K,06.. CHOCTGpiFaETLCSI
3aKOHOMIPHICTH /10 3MEHIIEHHS KOHIEHTpAIIii
pyxomux dopm N, P,0s, K,O B HIXKYHX TOpH-
30HTax IPYHTOBOrO Mpodinto, BUHATOK [P No
4, ne smict dochopy (P,0s) HaBmaku 30i16-
nryerbesi. OcoOMUBICTIO JTaTepanbHOl Mirpaii
OlOTEHHUX E€JIEMEHTIB € 301JbIIeHHS TX KOHIlE-
HTpalii BiJi eNIOBiaJbHOI O CylepakBaIbHOI
¢arii reoximiuHoi MikpokareHu. B moHHHX
BiJIKJIafax 3a(iKCOBAHO TiJBHUIIEHUH BMICT
pyxomux dopMm docdopy Ta azoty. B maiiOyT-
HbOMY OyIyTh NPHUIIBHIIIYBATHCS HPOLECH
3apocTaHHs MakpodiTaMu JITOpaIBHOI YacTH-
HU BOJIONMHU.

Pesynpraty XiMi4HOTO aHai3y TPYHTIB
NOKAa3aJv, 110 3MEHIIEHHs CEPEeTHHOTO BMICTY
pyxomux (opM BaXXKKMX MeTalliB B IPyHTax
(me/ke) po3TalIoBYIOThCS y TaKiil MOCIiIOBHO-
cTi: Mg g6 > PD3sg > ZNy49 > COy22 > Clge; >
Cdo 44. 3adikcoBano B ropusonti 20-40 cm mie-
pesumenns K mis pyxomux ¢opm Cd (TP

Ne 1 — 0,73 me/ke) Ta Mn (TP Ne 3 — 60,4
Mme/ke). BcTaHOBIICHO Ha YCiX TOPU3OHTAX IPy-
HTOBOTO TIPO(DiTI0 MIKPOKATEHH Oyoice MIiCHULL
KOpeIAIiiHI 3B’S30K pyxomux ¢opm BM:
Cu<>Co, Cu<>Pb, Cu<>Cd, Co<>Cd,
Co<>Pb, Cd<>Pb. BcraHoBieHo HacTyIHi
3aKOHOMIPHOCTI paialbHOrO po3moaity: 1)
crocoBHo pyxomux (opm BM (Co, Pb, Cd,
Cu, Mn) crioctepiraethbCst MiABUICHHS IXHOTO
BMICTy 3 TIMOWHOIO TPYHTOBOTO TpPO(dilto B
ropusonTi (20-40 cm), a maixi B HampsMKy 10
MaTEepUHCHKOT TIOPO/X iX KOHICHTpALis mepe-
Ba)KHO 3MEHINYEThCS (Ha Takwid po3noxin BM
B I'P iiMOBipHO BIUIMBaE TeXHiUHMI 0OGPOOITOK
IPYHTY Ta y UiJIOMY IPOMUBHHIA THIT BOJHOTO
PSKHMY JEPHOBO-KapOOHATHHX TPYHTIB); 2)
BMicT pyxoMux (opM ZN 3MEHIITYEThCS 3 TIIH-
OMHOIO TPYHTOBOTO MPOGMUII0 y HANPSAMKY O0
MaTepHHCHKOT mopoau. OcobnuBIcTIO JaTepa-
neHOT Mirpamii pyxomux popm BM B Mikpoxa-
teHi Ha ropuzoHTax (0-20 cm, 20-40 cwm, 40-60
CM) € TepeBaXHO TiJIBUINEHHS BMicTy BM y
HamnpsIMKy BiJ €IOBiaJIbHOI JI0 TpaHCENoBia-
JEHOT TeoXiMIYHOT arlii MiKpOKaTeHH.

JJ1st OKpalieHHs! Te0eKOJIOTYHOTO CTa-
HY TepUTOpii BOJ0300pYy IOLIIBHO MOCTYIIOBO
301TBIIYBATH TUIOII €KOCTaO1Ti3yIOUYNX YTillb
(7mykw, Jick, KOPMOBI yTifyis), BECTH (GKOPCT-
KHID» KOHTPOIIb IOZI0 HOPM BHECEHHS MiHepa-
JBHUX T00PUB Ta BUKOPUCTAHHS ITECTUIHIIB, a
TaKoX 3a00pOHHUTH PO30PIOBaHHA 3eMenb 50-
100-meTpoBOi mpuOEpekHOT 3aXHCHOI 30HH
HaBKOJIO 03€epa.

Kongnixm inmepecie

ABTOD 3asBIIsI€, 110 KOHQIIIKTY iHTEpeCiB 00 MyOikanii Hporo pykomnucy Hemae. Kpim toro,
aBTOp TOBHICTIO JOTPUMYBABCSl €THYHHMX HOPM, BKIIOYAIOUM IulariaT, Qaibcudikalilo JaHuX Ta

MOJIBiMHY ITyOJTiKaIlitO.
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OIIIHKA AKOCTI IOBEPXHEBUX BOJI Y BACEMHI PIUKH YU

Binmosimao Bonuoi PamxoBoi dupextuBu €BpomnapiaamenTa i Paqu €C, 0coOMMBY akTyalbHICTh MAarOTh
po0oTH, SKI y NPAaKTHYHMX JisIX HANpaBJeHI Ha OXOpPOHY, BIJIHOBJEHHS 1 pallioHaIbHE BHKOPUCTAHHS BOJHHX
pecypciB B YkpaiHi.

Merta. BusHaueHHs Ta BCTaHOBJICHHS 3aKOHOMIPHOCTEH y 4aCOBHUX Ta MPOCTOPOBHX 3MiHAX SIKOCTi BOAX
y OaceliHi piuku Y u.

Metoau. CTaTUCTHYHI, CHCTEMHUI aHai3.

PesyasTaTn. Ha Bcix mocrax croctepeskeHb HaiOuIbIIe ciBBiqHOMEHHs KoHIeHTparii 1o ['JIK y Takux
CHOJYK SIK: HITPUTH HAQTOMPOAYKTH, HITPUTH, MiJlb, 3aJ1i30, 3ar., Mapraneis, xpom 6+, BCK-5, cynbdartu, nuak
2+. Haiiripmma sxicte Boxu y OacefiHi p. Yo y c. Xopomese i c. Ecxap, ne I3B BiamoBizae V xiacy «OpymHa»
Boza. Bignosinao 1o I13B mon. skicTs Bomu Ha Oinmbmrocti mocTiB gopiBHioe 111 kimacy «moMipae 3a0pyaHEHHS.
SxicTs Boaw, y rupinoBii ginsHM p. Jlomans Ta p. Hemumui 3a I3B moxa. BiamoBixae IV kmacy «mysxe 3a0pyaHe-
Ha». Bucoke 3nauenns [3B mox. cioctepiraerbes Ha p. Yau y ¢. Xopomese i ¢. Ecxap — V xiac «OpyzanHa» Boxa.
3a xoedilieHTOM 3a0pyAHEHOCTI ), 3 BUKOPUCTAHHIM IPIOPHUTETIB, SKICTh BOJIU Ha OUIBIIOCTI NOCTIB PIYKOBO]
Mmepexi Yau Biamorinae Il knacy «maney». Ha p.Vu, 6iuss ¢. M. [lanumieka, 111 kiac «mupumyctame» 3a0pya-
HeHHs. ['mproBa ninsHka pidok Jlomanp Ta YW, XapakTepu3yeThCsl SIK «iCTOTHe» 3abpyaHeHHs. Haiiripmia
SKICTh BOAM CIIOCTEPIraeThcsi Ha MOCTy p. Yau — c. XopolleBe «iHTEHCHBHE» 3a0pyaHeHHs. be3 mpiopureriB
PO3paxyHOK KoedilieHTa y MoKa3aB 3HAYHO TipIili MOKA3HUKH SIKOCTI BOU. Ha OiIbIIOCTI MOCTIB «IPHUITYCTHME)
3a0pyaHeHHs. ['upnoBa ninsHka p. HemMuli xapakrepu3yeThes SIK «ICTOTHE» 3a0pyaHeHHs. SIKicHHI cTaH BOIu
p. Jlonane MOXXIMBO BH3HAYHTH K «IHTCHCHBHE» 3a0pynHeHHsA. OUiKyBaHO Ha IOCTax Ha p. Yau y ¢. Xopouie-
Be i ¢. Ecxap, axicte Bogu V Kiacy «katacTpodidaay.

BucnoBku. BeranosieHa gxicTe Boau, 3a TppoMa nokasHukamu 13B, I3B mon. ta xoedimienrta 3a0pya-
HEHOCTI § 3a OaraTopidHuii mepiof], CBiTYUTH PO HETAaTUBHUI BIUIMB MicTa XapKoBa Ha TiIPOEKOJIOTIYHUH CTaH
piukoBoi cuctemu p. Y au. 3MiHU TIOKa3HUKIB SKOCTi BOAX BiOyBaroThcs 0e3 OyIp SKUX YaCOBHX 3aKOHOMIpHO-
cTeil. 3rifHo i3 KoedimieHTOM 3a0pyIHEHOCTI ), KiCTh BOJIU MOTIPIIYETHCS MO JOBKUHI PiYOK, KPIM JIJSTHKH Ha
p. Yau — c. Xopoiuese, e y KBamihikyrOTh K «katactpodiuney. Jlami mo nosxuHi piuku c. Ecxap, ae skicTh
BOJIM MIOKPALIYETHCSI, 110 00YMOBJIEHO CAMOOUHILIEHHSM PIUKH.

KJIFOUYOBI CJIOBA: sikicts Bony, piuka Yy, KoedilieHT 3a0pyHEHOCT], KOMIUIEKCHUHN 1HAEKC, CTY-
NeHb 3a0pyIHEHOCT] BOIU

Biryukov A. V.

Kharkov Hydrometeorological College OSENU, Cooperative St., 10, Kharkiv, 61003, Ukraine

ASSESSMENT OF SURFACE WATER QUALITY IN THE UDY RIVER BASIN

According to the Water Framework Directive of the European Parliament and the Council of the EU, works
aimed at the protection, restoration and rational use of water resources in Ukraine are of particular relevance.

Purpose. To determine and establish patterns, in temporal and spatial changes, of water quality in the
Udy river basin.

Methods. Statistical, system analysis

Results. At all observation posts, the highest concentration ratio to MPC in such compounds as: nitrites,
oil products, copper, iron, total., manganese, chromium 6, BODD5, sulfates, zinc 2+. The quality of the rivers on
the border with the Russian Federation according to WPI corresponds to the “clean” class II. In the middle
reaches of the rivers Udy, Lopan, Kharkov and the mouth of the Nemyshlya river, water quality deteriorates to
class III “moderate pollution”. Water quality, in the estuary area of the river Lopan, class IV "contaminated".
Poor water quality in the river basin. Udy near the Khoroshevo village and the village of Eskhar, where the WPI
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corresponds to the V class “polluted” water. According to the WPI mod water quality at most posts is equal to
class III “moderate pollution”. Water quality, in the estuary area of the Lopan river and the Nemyshlya river of
the WPI mod corresponds to class IV "very polluted”. A high value of the WPI mode is observed at Udy at
Khoroshevo village and with Eskhar - V class "polluted” water. According to the pollution coefficient y using
priorities, the water quality at most posts of the Udy river network corresponds to the “small” class Il. On the
Udy River near the village of M. Danilovka class 111 "moderate” pollution. The wellhead section of the Lopan
and Udy rivers is characterized as “very polluted”. Poor water quality is observed at the post of Udy River - the
Khoroshevo village with "intensive" pollution. Without priorities, the calculation of the y coefficient showed
significantly worse water quality indicators. At most posts, pollution is “moderate”. Well section of the Ne-
myshlya river * is characterized as “substantial” pollution. Qualitative condition of water of the river Lopan may
be defined as “intensive” pollution. Expected at the posts on the Udy River near the village of Khoroshevo and
the village of Eskhar, the water quality is V class “catastrophic”.

Conclusion. Certain water quality, using the three methods of WPI, WPI mod. and the pollution coefficient
x over a long period, indicates a significant environmental load of the city of Kharkov on the river system of the
Udy river. Changes in water quality indicators occur without any temporary patterns. According to the pollution
coefficient y, water quality deteriorates along the length of the rivers, except for the case on the river Udy -
Khoroshevo village, where pollution is qualified as “catastrophic”. Further along the length of the river is the
Eskhar village, where water quality is improving, due to the self-cleaning of the river.

KEY WORDS: water quality, Udy river, pollution coefficient, complex index; degree of water pollution

Bupiokos A. B.

Xapvrosckuii cuopomemeoponozuneckuii mexuuxym OI'OKY, ya. Koonepamusnas, 10, Xapvros, 61003,
Yrkpauna

OIIEHKA KAYECTBA IOBEPXHOCTHBIX BO/I B FACCEMHE PEKH Y JIbI

Cornacao Bognoit Pamounoii {upextue EBpomapnamenta u Cosera EC, 0ocoOyro akTyalbHOCTh HMEIOT
paboThI, KOTOpBIE B MPAKTUUECKUX ACHCTBHUSX HAIIPABIICHBI HA OXPaHy, BOCCTAHOBJICHUE U PAllMOHATIBEHOE HCIIOJb-
30BaHHE BOIHBIX PECYPCOB Y KPAaHHBI.

Heas. OnpesneneHue U yCTaHOBIEHHE 3aKOHOMEPHOCTEH, BO BPEMEHHBIX M NPOCTPAHCTBEHHBIX U3MEHEHU-
AX KauecTBa BOJBI B OacceiiHe peku Y IIbl.

Metoapbl. CTaTHCTHYECKUE, CUCTEMHBIN aHaIIM3.

Pe3yabrarsl. Ha Becex moctax HaOMOAEHU HanOOMbIIee COOTHOMEHNE KoHIeHTpanuu 10 T1JIK B Takmx
COCTMHCHUSIX KaK: HUTPUTHI, He)TECPOAYKTHI, MEIb, JKeJe30, 00111, Mapraner, xpom 6+, BIIKs, cynbdarsl, uHK 2+,
KauectBo pek Ha rpanuue ¢ Poccuiickoin ®@enepauneii no 3B cootBerctByeT Il Kitaccy «uuctas». B cpennem
TedueHuH pek Y 1ipl, Jlonane, XapbKkoB U ycThe p. Hempinum xauecTBo Boabl yxyamaercs 1o 111 knacca «ymepenHoe
3arpsi3HeHue». KadecTBo BOAbI, B ycTheBOW obOmact p. Jlomans, IV knace «3arps3uenHas». [1noxoe kauecTBo
BOJIBI B Oacceiine p. Y bl y ¢. XopoeBo u c. Ocxap, rae 3B cootBeTcTBYeT V Kitacey «rpsi3Has» Boga. CoriaacHoO
N3B Mog., kauecTBO BOJIBI Ha OONBIIMHCTBE TOCTOB paBHO I11 kimacey «ymepeHHoe 3arpsi3sHeHHe». KauecTBo BOABbI,
B yCTheBO# obOmactu p. Jlomaws u p. Hembmmmn mo M3Bmoa. cootBerctByeT [V Kilaccy «OYeHB 3arpsi3sHEHHAS.
Bricokoe 3nauenne 3B moa. Habmogaercst Ha p. Yabl y ¢. XOpoIIeBo u ¢. Dcxap - V kiace «rpsizHash» Boja. 1o
KO3 PUIMEHTY 3arps3HEHHS ), C UCIIOJIB30BaHNEM IIPHOPUTETOB, KAYECTBO BOABI HA OOJIBIIMHCTBE OCTOB PEUHOM
cetu Y 1p1 cootBeTcTBYET I Kitacey «maioe». Ha p.Y ap1 63 c. M. Jlanumoska III kimace «romycTiMoe» 3arps3He-
HHE. YCTbeBOI ydyacTok pek Jlomans n Y Ibl, XapaKTepU3yeTcsl Kak «CyIIeCTBEHHOe» 3arpssHenue. [lnoxoe kade-
CTBO BOJIbI HAaOJIOJAETCsl Ha TIOCTY P. YIbI - C. XOPOIIEBO «MHTEHCUBHOE 3arpsi3HeHUe. be3 nmpuoputeToB pacuer
K03 duIMeHTa ) TIOKa3a]I 3HAUYMTEIBHO Xy IIINE OKa3aTean KauecTBa BoJbl. Ha OOJIBIIMHCTBE ITOCTOB «/IOITYCTH-
MOE» 3arpsi3HEHHE. Y CTheBOW y4acTOK p. HemblImst xapakrepusyeTcs Kak «CYyIIeCTBEHHOe» 3arps3HeHue. Kage-
CTBEHHOE COCTOSIHHE BOABI p. JIomaHb BO3MOXKHO ONpENEINTh KaK «MHTEHCHBHOE» 3arpsisHeHne. O)knmaeMo Ha
nocrax p. Ypl y ¢. XOpoIeBo U ¢. Jcxap KauecTBO BOJIbI V Kilacca «KaTacTpopUIecKoey.

BeiBoapl. OnpenenéHHoe KauecTBO BOKL, TIo TpeM metogaM 3B, U3Bmon. u koadduiienTa 3arpsi3HeHUS
% 32 MHOTOJICTHHI NIEPHOJ, CBUIETEIbCTBYET O HETATUBHOM BIMSHHM TOpoJa XapbKoBa Ha THIPOIKOJIOTHIECKOE
COCTOSIHME PEYHOM CHCTEeMBI p. ¥Yabl. VI3MeHeHus mokasaTeneil KauecTBa BOJbI MPOUCXOAAT Oe3 KaKnux-Jioo Bpe-
MEHHBIX 3aKoHOMepHOcTeil. CorllacHO KO QUIIMEHTY 3arpsi3HEHHs ) KaUeCTBO BOJbI YXY/IIIAETCS 10 JUTUHE PeEK,
KpoMe citydast Ha p. YIblI - ¢. XOpOIeBo, TJie 3arpsisHeHNe KBATM(UIMPYIOT Kak «karactpoduueckoey. anee mo
JUTMHE PeKH C. Dcxap, TAe KaueCTBO BOJBI YIIYUIIAeTCsl, YTO O0YCIOBICHO CAMOOYHIIICHUEM PEKH.

KJIIOUEBBIE CJIOBA: kauecTBO BOJbI, peka Y abl, KO3 GHUIMEHT 3arpsi3HEHNS], KOMIDIEKCHBI HHJIEKC,
CTETICHb 3arps3HEHHS BOJIBI

Bcmyn
Exonoriuna nomitika €Bpocoro3y opieH- 30epekeHHs iX A MaiOyTHIX MOKOMiHb. s
TOBaHAa HAa BJOCKOHAJEHHS NPHUHIMIIB yNpas- BUPIIIEHHS [HOTO CKJIaJHOTO NMHTaHHS y cdepi
JHHS BOJHMMH pECypcamMH 3 METOH MOJiIl- BOJHOI mMONiTHKK mnpuiiHiATa Bomna Pamkosa
IIEHHS SIKICHOTO CTaHy BCIX BOJHHX OO’ €KTIB, Hupextusa (BPI1) €sponapnamenta i Pagu €C
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[1]. BigmoBimHo @0 sSKOi OCOONMBY aKTyaib-
HICTh MalOTh POOOTH TIO BIIPOBAHKCHHIO ITOJIO-
)keHb BPJl y mpakTHYHUX [isSX 1O OXOpPOHI,
BIZTHOBJICHHIO 1 PaliOHaJIbHOMY BHKOPHCTAHHIO
BOJIHUX PeCypciB B YKpaiHi.

Piuka Yau Gepe cBiif moyaTok B OJHIH i3
Oarok 6insa c. becconiBka, JKoBTHEBOTO palioHy
binroponcekoi obmacti Pociiicekoi  Denepartii
(P®), na Bucoti 190 M Han piBHeM mops. Ha
TEpUTOpitl0 YKpalH! pidka MOTparyise MiBHIYHO-
cximmimre ¢. Oxom (3omodyeBchbKuit paiion) Xap-
KiBChKOI o0OnacTi 1 Braznae B p. Ciepcbkuii Jlo-
Helb Ha 825 kM Bim Horo Butoky. JloB:kuHa
piukn 164 xMm. baceiin p. Yam mae rigporpa-
¢biuHy Mepexy, XapaKTepHy Ui DPIBHUHHUX
Teputopiil. Piuka Yau mMae m’sITHid MOpSAOK Bin-
MoBiTHO 110 cxemu (Xoprona). B mHei Bmamae
IIICTG OCHOBHHX BOJOTOKIB, OUIBILIICTb SKHX
MOYMHAIOTH CBill IIIIX TaKoX 3 Teputopii PO.
Hati6ineini nputoku € p. Jlomans nowxkuna 93
KM, 3 TIPUTOKOIO p. XapkKiB AoBxkuHa 71 KM, P.
Poranp nosxuna 31 kM, p. Porossuka mosxxuHa
25 xm, p. CtymeHok goBxuHa 16 kM Ta i [2].

PiBeHp BomoKOpUCTYyBaHHS y OaceiiHi pid-
KU BUCOKHHU. Exomnoriuaunii ctan p. Y 1u, BU3MBa€e
3aHENOKOcHHd. Bimmosimuo 1m0 «EKogoriyHux
nacroptiy [3], HaiOLIbIIHMI 00’€M 3BOPOTHHX
BOJ, Yy XapKiBChKiil 00macTi Oyi0 CKHHYTO 10O
Bo wi€i piukn. [lepur 3a Bce e KomIuiekcu 6io-
JIOTIYHOI OUUCTKHU «JluKaHIBChKUi» Ta «besmto-
TUBCBKUIN», a Takok PorancekuM i EcxapiBchkum
YIPaBIiHHSIMA YKUTIOBO-KOMYHAILHOTO TOCHO-
nmapctBa (OKKI'), ta Xapkiecbkoro TEL[-5. 3a
JaHUMH TiIPOXIMIYHOTO MOHITOPUHTY P. YIH
BBXKAETHCSI OJHIEIO 3 Hall 3a0pYyIHEHNX BOIHUX
o0’extie Ykpaiun [4]. Pesymeratn crocrepe-
JKEHb 3a sKicHuM ctaHoM [9] cBiguath mpo Te,
10 OCHOBHMMH (haKTOpaMu, IO BIUIMBAIOTH Ha
ctaH piuku CiBepchbkuii JJoHEIb, € HaIXOIKCHHSI

3a0pY/IHIOIOYHX PSUOBHH 31 3BOPOTHUMH BOJIAMU
IIPOMUCIIOBUX TMIIIPUEMCTB 1 KOMYHAQJIBHOTO
TOCIIOIapCTBA, Ta 3 MOBEPXHEBUM CTOKOM ypoOa-
HI30BaHUX TEPUTOPIH.

JlocmipkeHHs SIKOCTI TIOBEPXHEBUX BOJ Y
Oacelini piuku Yau 3a mepiox 1986-1991 pokn
CBIIYUTH MPO HACTYMHE [5]: IHTETpaIbHUN KO-
JIOTIYHUN 1HOEKC SAKOCTI BOAU 3HAXOOUTHLCS B
Mexax 3-4-i kareropiit II-1II xacy, mo Biamo-
Bimae Ha3Bi Kiacy 3a0pynHeni. IIpoBemeHa
eKojoriyHa ouinka 3a nepiog 2003-2004 poku
MOKa3ana: iHTerpalbHUN eKONOTIYHUH i1HJEKC
SIKOCTI BOJIM 3HAXOIUTHCS B Mexax 3-4-1 kare-
ropiit II-1Il knacy, mo BixmoBimae Ha3Bi Kiacy
«3a0pyAHEHI».

3navenns exosnoriudoro inmekcy (Ig) [6]
3a CepelHIMH 3HAYCHHSIMHU TOKAa3HWKIB Ha JIOC-
JDKyBaHIl TepUTOpii, criocTepiranocs 3a mepi-
on 3 2010 mo 2014 pp. y mexax II ta Il kmacis
SIKOCTi; BOJTM OLIIHIOFOTHCS SIK  «I00pi» Ta «3a-
JOBIJIBHI» 32 CTAHOM, «UHCTI» Ta «3a0pyaHEHD»
3a CTYIICHEM YHMCTOTH (3a0pYAHEHOCTI ).

Ha ocHOBI pe3ynbraTiB OioTeCTyBaHHS
Boz pidok Jlomanb Ta CapkuHka [/] BcTaHOB-
JICHO, 1110 BOHU HE BIJINOBIIaM BCTAaHOBJICHOMY
HOPMATHBY 32 TOKCHUKO-JIOTIYHMM IMOKa3HUKOM.
Lle cBimuWTH MPO HEraTHMBHUI BIUIMB Ha BOJIHI
0iOLIEHO3M aHTPOIMOTEHHOTO 3a0py/AHECHHS, BHA-
CITIIOK YOO MOPYIIYIOTHCS MPOLECH CaMOOYH-
IICHHsI BOJU Ta MOTIPUIYETHCS 11 AKiCTh. EKOTOK-
CHKOJIOTIUHA OIliHKa SIKOCTI BOJM, Ha piukax
Y nu, Jlonanb, XapKiB, 32 TOKa3HUKOM YPasKeHO-
CTi BOJHOI €KOCHUCTEMHM CBIYUTH MO 3HAYHHI
piBEeHb 3a0pyIHEHOCTI BOJHUX OO’ €KTIB XiMid-
HHMH PEUOBUHAMH TOKCHUHOT il [8].

Memoro € BU3HAYCHHS Ta BCTAHOBJICHHS
3aKOHOMIPHOCTEH, Y YacOBUX Ta MPOCTOPOBHX
3MiHaX SIKOCTi BOJTU y OaceiiHi piuku Y au.

Memoouxka oocniorcenns

Jlsi BCTaHOBJICHHS SKOCTI BOAU OyJd
BUKOPHCTaHI 1HTErpaibHi OLIHKH 3a TiIpoXi-
MIYHUMH TOKa3HUKaMH, cepell SKHX I1HIEKCH
3a0pyanenocti Boau (/3B), MmoaubikoBaHHii
13B ta xoedinient 3abpyaneHocti y [10].

Inmexc 3a0pyaHEHOCTI BOIM  OLIHIOE
SKICTh BOJIM 32 IIIICThMa MOKa3HWKaMu. Brukopu-
CTOBYIOTH JIBI METOJIMKH PO3PaxXyHKY: 3BUYAIHY
Ta MoxaudikoBaHy. Y [3B BHUKOPHCTOBYETHCS:
NH,", NO,, wnapronponykry, ¢enomu, O,,
bCKs. Jlo mopudikoBaHoro /3B BXomsTh nBa
000B’s13k0BUX KoMITOHeHTa. FCKs 1a O,, a 4o-

~50~

THPH OCTaHHIX BiIOMPAIOTHCS MO0 MAaKCUMAIBHO-
My BiJHOIICHHIO TX KOHIIeHTpartii 10 //[K [11].
PospaxoByetbes [3B 3a popmyiioro:

3B =1y &

6 2 TIK; )

ne C; — cepellHe 3HAYCHHS KOHIIEHTPAII|
1 —TO IIOKA3HUKA;

I'JIK; — TpaHUYHO AOIyCTHUMAa KOHIICHT-
parttis { — o IOKa3HUKa.

O1iHKa SKOCTI BOJM BUKOHYEThCS 3a Ha-
crynHumMu kinacamu [9] (tado.1).
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Ta6aunsa 1

Kiacu saxocri Boau

| — myxe umcra I3B<0,3
Il — uncra 0,3<I3B<1
111 — momipHo 3a0pyaHEeHA 1<I3B <25
IV — 3a0pynHena 2,5< I3B <4
V — Opynna 4<I3B <6
VI — nyxe 6pynHa 6< I3B <10
VIl — Hayn3BHYaiiHO OpyHA I3B >10

Koedimient 3a0pyaHEHOCTI ) po3paxo-
BYETBHCs 32 hopmyJioro (2), HaBeaenoro y [10]

r=31M)o@1/Te® @

ne N; — 3HaueHHsS moka3zHUKa 3a0pyaHe-
HOCTI;

i — HOMep TMOKa3HUKa 3a0pyTHEHOCTI B
PaHroBil MOCIIIIOBHOCTI 31 M MOKa3HUKIB;

C, — nopmarus (I //K) nokasHuka;

¢(i) =i/ 2" — Baroa QyHKILis;

2 (i) — npuBe/IeHa KiJIBKICTh MMOKA3HUKIB.

Sk OCHOBHI TIPHUAMAIOTHCA TaKi TOKa3-
HUKH 3a0pyAHEHOCTI 3 BiAIOBIAHOIO PAHTOBOIO
nochigosuictio (i): 5CKs (i = 1); NH, (i = 2);
Hadromponyktu (i = 3); O, (i = 4). Panru in-
IIMM TIOKa3HWKaM BCTAHOBJIOIOTH EKCIIEPTHE
a6o 3a cuiseinnomendsam N,/C;. B 3anexHocri
BiJl 3HaYCHHS KOe(illi€eHTa y CKIIJICHO LKAy
[0 OIUHII CTyneHs 3a0pyIHEHOCTI BOJHOTO
cepenosumia (Tabdi. 2).

Taéauns 2

InTerpajbHa oniHKa cTyneHs 3a0py/IHEHOCTi BOJHOI0 cepeloBHIIA 3a Koe(pillieHTOM

Koediuient 3adpyanenocri Boa y Hmc;{aaﬁgl;;}::[gifineﬂﬂ
Jlo 1,00 Henkinmsa (drcra)
1-1,99 Mana
2-2,99 ITpumycruma
3-3,99 IcTtoTHA
4-5,00 InrencuBHa
Bigbm 5,00 Karactpodiuna

Pezynomamu docnidrcennsn

Y po0oTi BUKOpHCTaHi AaHi rigpoximiy-
HuX cnocrepexenb CiBepcbko-/[oHEIBKOTO
0aceiHOBOrO YNpaBIiHHS BOJIHHX pPECYpCiB
(CII BYBP) y myskrax croctepexensb [12].
IMoctu posramioBani Ha piumi Yau ne: 1 — 30
KM BiJl BUTOKH, Oiis ¢. OKoOI, MICT, KOPJIOH 3
Pociero; 2 — 85 kM Big Butoku cMmT. [lepeciune,
MmicT; 3 — 123 kM Bix BUTOKH, c. XOpOIIEBE,
Mmict; 4 — 161 k™ Big BuTOKH, ¢. Ecxap, 'PEC-
2, mict. Ha piuni Jlomans nie moctu: 5 — 24 xm
BiJl BUTOKH, c. Ko3aua JlonaHb, MiCT, KOP/IOH 3
P®; 6 — 56 kM Big BuTOKM ¢. Mana JlanuiiBka,
7 — 92 kM Bif BuTOKM, M. XapkiB, rupjo. Ha
piukax XapkiB Ta Hemunumn ne moctu: 8§ — 17
KM Big BuTOKH, c. CTpijieue, MICT, KOPIOH 3

Pociero; 9 — 70 kM Big BUTOKH, M. XapKiB,
rupno, mict; 10 — p. Hemunuis M. Xapkis,
THPJIO.
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JIns BU3HaYCHHS KPUTEPII0 SKOCTI BOAX
B3STI TPaHWYHO JIOMYCTHMIi KOHIIEHTpAIii
(AK) mms puborocnogapchKuX — BOAONHM
[13,14]. Tlepmum etamom pobotu Oyio y3a-
rajJbHEHHS JaHUX IO TEPUTOPIi TOCIIIKEHHS.
Hani BukoHaHMi po3paxyHOK [3B nist Beix
mocriB, 3a nepioxa 3 2000 o 2014 pp. crnocte-
pexxeHb. Ha OcHOBI OTprMaHHMX pO3paxyHKiB
noOyjoBaHa JliarpaMa 3MiH /3B ans Bcix moc-
TiB criocTepexeHs (puc. 1).

Ha moctax cmocrepexens 1, 5, 8, xop-
JoH 3 P® (puc. 1), kiac Boax BIAMOBIAHO 110
po3paxoBaHuX [3B OJHAKOBHUI Ta JOPIBHIOE Y
cepeqapomy 1.05, 1.07 ta 0.87 — II (tabm. 1).
SIKicTh BOAM y LMX piduKax MOXIUBO OLIHUTH
K «aucTy». Tpancdopmanii /3B BinOyBaroTh-
csl y By3bKkoMy iHTepBaini 3 0.55 Ha nmocty 8 o
1.64 na mocty 1, 3aKkoHOMipHOCTEH y 3MiHax
HE BHUABJICHO.
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3,221
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2,546
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0 - 0
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. | c. Okon
5 K.JIommaan
0 M. XapKiB

e []] x1ac = «]\/ kjac

mm ). c. [lepeciune
s 6 M. JlaHniniBKa
s 10. p.Hemumus

. 3. c. Xopouiee
W 7. p.Jlonanp
seesce | KJiac

= +\/ xiac

4. c. Ecxap
s 8. c.Crpinede
= = [l xnac

Puc. 1 — 3minu innexcy 3a0pynHeHocTi Boau y Oaceiiti p. Y au

Hani mo poBakeH1 piuku y cepeaHii Te-
yii pidok Ynu, Jlomans, XapkiB Ta THpm p.
Hemumns ne moctu 2, 6, 9 Ta 10 sxicTh Bogu
noripmyetses 1o 111 knacy — «nomipHe 3a0py-
JTHEHHs. [HAeKc 3a0pyIHEHOCTI BOIU Yy cepe-
napomy gopieHroe 1.07, 1.32, 1.15 Ta 1.23.
3minu /3B BinOyBalOThCS y OUIBII LIMPOKOMY
nmianma3oni 3 0.50 Ha mocty 6 1o 1.71 Ha mocty
10, anme TpeHaiB 10 301MbIIEHHS a00 3MEHIIICH-
HS1 BCTAHOBUTH HEMOXKITHBO.

Sxicte Bomu y TupnoBii ainsHM p. Jlo-
naHb (7. MOCT) MOTIPUIYETHCS Ta AOPIBHIOE Y
cepenaboMy 2.88 — IV «3abpynHeHa», TpeH B
y 3MiHax /3B He BCTaHOBIEHO. MakcuMalbHe
3HaveHHs popiBHIOE 5.31 y 2012 p. (puc. 1) ue
V kmac — «OpyzaHa» Boja, Take BHCOKE 3Ha-
YEHHSI BUKJIMKAHO 30UIBIIICHHSAM KOHIICHTpAILIil
a3oTy amoHiiiHoro 10 5.788 mr/am’, Hitparis
1o 0.338 mr/am° Ta HagTonpoayktie 0.338
mr/av’. MiHiMalibHe 3HAYCHHS iHACKCY 3a6py-
JTHEHOCTI Boju piBHsETHCS 1.93 y 2000 p.

Haiiripma sxicte Bogu y Oacelini p. Y au
Ha mocrax 3 i 4 (c. Xoporrese i c. Ecxap), ne
I3B y cepennbomy nopisHioe 4.33 ta 3.61 -V
Kjnac «OpynHa» Boma. HaiiGinbpiue 3HaueHHs
nopiBHIOoE 5.91 Ta 4.26 cnioctepirainoch y 2005
p. (puc. 1) Takuii CIUIECK BUKIMKAHUH 301/1b-
menasM koHneHTparii NO, mo 1.4492 M/,
Hagronpoaykru 10 0.4458 Mr/am° Ta FCKs o
10.30 mr/am® Ha mocty 3 y c. XopomreBe Ta
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NO, nmo 1.234 MF/I[MS, HaQTOMPOIYKTH [0
0.225 Mr/z[M3 ta BIIKs no 6.4975 Mr/z[M3 Ha
mocty 4 c. Ecxap. HaiimeHrie 3HaueHHS iHAEK-
Cy 3a0pyIHEHOCTI BOJU CIIOCTEpIirajocs Ha
moctrax 3 14 y 2000 p. Bucokwuii kmac sikocTi
BOJIM BUKJIMKAaHWH, HA HAIly JYMKY, poOOTOIO
OYHMCHHUX CHOPYJA M. XapKoBa, CKUAH BifOyBa-
0Thest Outst ¢. Xopoiese. [laii 1o JTOBKHHI
piuku c. Ecxap, fie sIKiCTh BOJU MOKPAIIY€EThCSI
(puc. 1), 1m0 OOYMOBJICHO CaMOOUHIICHHIM
PIYKH.

MeToavka BH3HAYEHHS iHJACKCY 3a0py-
JTHEHOCTI BOIM MOAN(IKOBAaHOTO 0a3yeThCs Ha
aHaJi3i BMICTY BCiX BH3HAYCHHUX CIIONYK Y
npo6i Boau. Y naboparopii C/I BYBP Busna-
Ya€eThCsl KOHIEHTpAIlis TAaKUX CIIONYK: aMOHIH
CiJl., @30T aMOHIWHUH, Mijlb, HITPUTH, HA(TOTI-
POIOYKTH, XpoM 6+, MapraHenp, 3aji30 3ar.,
cynedatu, BCK-5, kobanbt, Hikenb, IUHK 2+,
po3unnenuii Op, MarHid, Kaublii, XpoMm 3+,
Hitpatn amoMiniii, CIIAP, denonu, cyxwmii
3anumok, xpom 3ar., JJJIE 10 (-5), AAT 10 (-
5), a-I'’XII 10 (-5), y-I'XUI 10 (-5), PH, xo-
pCTKicTh, pTyTh, Te3ii 137, TJJT 10 (-5), ok-
CH[IH. TIEPMaH., JTy)KHICTh, (ocdaru Ta in. [10].

Ha ppyromy erami pocnmimxenp Oyiu
BHSIBJICHI PEYOBHMHHU 13 OaraTopa3oBHM Iepe-
BUIICHHSIM PUOOTOCTIONIAPCHKUX HOPMATHBIB
I'JIK 1o BciM mocTaM CIIOCTEPEKEHb 3a Mepio]]
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3 2000 o 2014 pp. BcranosneHo, 1110 Ha BCiX
MOCTaxX CIOCTEPEKEeHb HaWOIIbIIe CITiBBiIHO-
IeHHsa KoHIeHTpamii 70 ///K y Takux CIoiyK
AK. HaQTONPOAYKTH, HITPUTH, MiIb, 3ali30,
3ar., mapraens, xpom 6+, bCK-5, cynsdarm,
IUHK 2+ Ta iH.. CxeMa po3paxyHkKy /3B moo.

7

BKIIIOYA€ TiNBKKM 6 CHOONYK, 3 SKHX [Bi
000B’SI3KOBI, TOMy HaMH OOpaHi CHOIYKH 3
MakcuMajibHuM criBBigHomenusmM C/1 /K, ue
HapTONPOIYKTH, HITPUTHU, MiJlb Ta 3aJ1i30, 3ar..
Jua y3arampHEHHS pO3paxyHKIB MOOyq0BaHa
niarpama 3min 13B moo. (puc. 2).

6,75

I3B Mpo

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

. | c. Okon

5. K.Jlonasan
9. M. XapkiB
= = []] kj1ac

1V knac

Ha mocrax cnocrepexess 1, 2, 5, 6, 8, 9
(puc. 2), siKicTh BOJIH, BIAMOBIIHO 10 pO3paxy-
HKIB 1HJEKCY 3a0pyTHEHOCTI BOAH MOAUQIKO-
BAHOT0, OJIHAKOBA Ta JIOPIBHIOE Y CEPEAHBOMY
1.74, 2.19, 1.54, 1.92, 1.43, 2.05 ue III xiac —
«roMipHe 3a0pyAHeHH». 3MiHU y KOHIIEHTpa-
[isiX CroyyK abo y /3B mo0. BinOyBarOThCs HE
CHCTEMHO.

Ha nocrax 7, 10 /3B m00. y cepenHbOMY
nmopiBHtoe 3.32 Ta 2.52, mo Biamosimae IV
KJIacy «Iyxe 3a0pyaHeHa». Take BHUCOKe 3a-
OpynunenHs Ha nocty 10 € pesynbraTom 3011b-
HIeHHs KoHHeHTpauwii migi y 2001 ta 2002
pokax 0.027 ta 0.0113 Mr/aM’, 1o [EepPEBUILLYE
I'’IK y 12.67 ta 11.33 pasu. Tpenais mo 30i-
JBLICHHS 00 3MEHIIIEHHS HE BCTaHOBJICHO.

CrabuteHO BUCOKHI /3B M00. 10 mocTax
3 Ta 4 3 cepeaHbOpiuHMMH 3HauYeHHsIMH 5.10 Ta
4.56, mo BiAmnoBigae — V kiacy 3a0pyaHEHOCTI
BOIH, «OpymHa» Boja. HaliOinmblne 3HaYCHHS
cnoctepiranock y 2015 pokax Ta JOPIBHIOBAJIO
6.75 ta 4.96. Ha nocty 3 c¢. Xopoiiese, Bijmo-

mmm ). c. [lepeciune
m . M./[aHniBKa
0. p. Hemumuis

I 3. c. Xopormiese
= 7. p.Jlonanp
ecccee I KJiac

s 4, ¢, Ecxap POKM
g c. Crpineue
= = [l xnac

===V kiac
Puc. 2 — 3minu iHgekcy 3a0pynHEHOCTI BoiM MOIU]IKOBaHOTO y OaceitHi p. Yau
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Bimae Bxe VI knmacy «ayxe OpyaHoi» Boau. Y
yaci /3B m00. 3MiHIOIOTECSI HE CHCTEMHO.

HactynmHum KpokoM jJociipKeHHs € 00-
YHCIIeHHsT Koe(illieHTy 3a0pyIHEHOCTI BOJH )
st Beix moctiB. [Ipu po3paxyHky Hamu Oynu
BUKOPHUCTaHI JIaHi Mpo cepelHboOaraTopivHi
KoHIeHTpaii 21-e€i cnonyku. Koedimienr 3a-
OpYJHEHOCTI BOJH ) PO3PaXxOBYBABCS 13 BHKO-
pUCTaHHsIM O0OB’SI3KOBHX IPIOPUTETIB Ta 0e3
HUX (Tabm. 3).

Ho II kmacy «wmane» 3a0pyaHEHHS Y
(Tabin. 2), 3 BUKOPUCTAHHIM MPiOPUTETIB, Bij-
HocsThes octH 1, 2, 5, 8,9, 10 (puc. 3).

Ha mocty 6 «mnpunyctume» 3a0pyaHeH-
Ha. ['upnoBa minsHka pidok Jlomanp Ta Yiw,
NOCTH 4 Ta 7, XapaKTepHU3y€eThCs K «ICTOTHE»
3a0pynHenHs. Haifripma sikicte Boau crocte-
piraerbesa Ha mocty 3 p. Yau — c. Xopouiese
«IHTEHCHUBHE» 3a0pyIHEHHS.

be3 mpioputeTiB po3paxyHOk Koedimie-
HTa j [0Ka3aB 3HAYHO TipIlli MOKa3HUKU SKOCTI
Bomu. Ha mocrax 1, 2, 5, 8, 9 «mpumryctume»
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Ouninka IKOCTI BOAY 32 KpUTEpieM 3a0pyIHEHOCTI

Taoaunsa 3

3 npiopureTamu Be3 npiopureris
I'’1Ki/C;| Iloka3znuk T'IKi/C;| Iloka3uuk
Paur | (@) p@OIAK/C panr | D Lp(i)FIlKi/C
344 | BCK-5 1 | 1,00000]| 3,44060 125 | Hirpumu 1 [1,00000] 1245433
4,92 ﬁz‘: am- 2 | 1,00000| 4,92453 571 | Mim 2 | 1,00000| 571453
479 | Hadro- 3 ]0,75000| 3,59445 4,92 | Asor ammon 3 [0,75000| 3,69340
NMPOAYKTH

088 | Po3unu O, 4 | 0,50000| 044120 490 | Awmoniiicine, | 4 |0,50000| 2,44843
125 | Hitpursr 5 |0,31250| 3,89198 4,79 I;:g’;y"m 5 [0,31250| 1,49769
571 | Mim 6 |0,18750| 1,07148 344 | BIIK-5 6 |0,18750| 0,64511
4,90 ér:‘““ 7 1010938| 053559 | 324 | Xpom 6+ 7 |0,10038| 0,35421
3,24 | Xpom 6+ 8 |0,06250| 0,20240 2,40 | 3aniso, sar, 8 |0,06250| 0,14986
2,40 | 3aniso, sar. 9 |0,03516| 0,08430 2,07 | Cympamu 9 |0,03516| 0,07286
2,07 | Cymdaru 10 | 0,01953| 0,04048 1,87 | Mapraueus 10 |0,01953| 0,03662
1,87 | Mapranems | 11 |0,01074| 0,02014 1,69 | Kobamst 11 {0,01074| 0,01820
1,69 | Kobamst 12 | 0,00586 | 0,00992 1,67 | Llmmk 2+ 12 |0,00586| 0,00981
1,67 | Iuk 2+ 13 | 0,00317 | 0,00531 1,28 | Hikemn 13 {0,00317| 0,00406
1,28 | Hikemn 14 |0,00171| 0,00218 088 | Posunn O, 14 {0,00171| 0,00151
0,70 | Marniit 15 | 0,00092 | 0,00064 070 | Marniit 15 |0,00092| 0,00064
051 | Kambuii 16 | 0,00049 | 0,00025 051 | Kambwiit 16 |0,00049| 0,00025
047 | Hirpatn 17 | 0,00026 | 0,00012 047 | Hirparu 17 {0,00026| 0,00012
027 | Xpom 3+ 18 | 0,00014 | 0,00004 027 | Xpom 3+ 18 |0,00014| 0,00004
025 | Xnopimm 19 | 0,00007 | 0,00002 025 | Xnopiau 19 {0,00007| 0,00002
016 | Amowminiii 20 | 0,00004| 0,00001 016 | Amominiii 20 |0,00004| 0,00001
013 | CIIAB 21 | 0,00002| 0,00000 013 | CIIAB 21 |0,00002| 0,00000
s | 3,99998 | 18,26565 Y |3,99998| 27,10169

T | 456644 % 6,77546
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Puc. 3 — 3miHu KoedimieHTa 3a0pymHEHOCTI ) y OaceitHi p. Yiu
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3a0pynHenns. [mpnosa apinsaka p. Hemumumi MOCTy 6 MOKJIMBO BU3HAYUTH SIK «IHTCHCHUBHEY
moct 10 xapakTepu3yeThCsl SIK «iCTOTHE» 3a- 3a0pynuenHsa. OgikyBaHo Ha mocrtax 3, 4, Ta 7
OpynuenHs. SIkicHuil ctan Boau p. Jlomans Ha SIKICTBb BOIH «KaTacTpodidHay.
Bucnoexu

BcranoBiieHa sKicTh BOAM 3a TpPhOMa OpynHa». 3MIHU TTOKa3HUKIB SIKOCTI BOIM Bif-
nokazHukamu [3B, I3B mo0. Ta koedimieHTa OyBatoTbcs 0e3 Oyap SKHX 9acOBUX 3aKOHOMi-
3a0pyJHEHOCTI ¥ 3a OaraTopiyHMiA Mepioj] CBi- pHOCTeH. 3rimHo i3 KoedillieHTOM 3a0pyaHe-
JUUTH PO HETATHUBHUU BIUIMB MicTa XapKoBa HOCTI ¥ SIKICTb BOJIY TIOTIPIIYETHCS MO JOBXKEHI
Ha TiAPOEKOJIOTIYHUI CTaH PIYKOBOI CHCTEMH pivok. Kpim minsaku Ha p. ¥Yam — c. Xopore-
p. You. AHami3 cTyneHsi 3a0pyIHEHOCTI BOJH Be, Jie 3a0pyIHEHICTh KBami(iKyIOTh SIK «KaTa-
3a moka3HukoM /3B ta I[3B mo00. y 4aci moka- ctpodiuney. Jlani nmo nowxkuHi piuku c. Ecxap,
3aB, IO HAKOLNbIIE 3HAYCHHS CIOCTEPIranocs Jie SIKICTh BOJU MOKPAIILY€ETHCsSI, 0 00YMOBIIe-
y 2005 ta 2012 pokax, Kiac SKOCTi BOJIU Ha p. HO CaMOOYMILICHHSIM PidKH.

Yu, BuzHadeHo sk V «OpynHa» ta VI «ryxe
Kondgpnixm inmepecie

ABTOD 3asBIIsI€, 10 KOHMIIKTY 1HTEPECIB 1100 MyOsIiKaIlii boro pykomnucy Hemae. Kpim toro,
aBTOp MOBHICTIO JOTPUMYBABCS E€THYHUX HOPM, BKIIOYAIOYM IUariat, (aigbcudikalliro JaHWX Ta
MOJIBIHHY ITyOJTiKaIIito.
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BIJTHOBJIFOBAJIBHI TEPUTOPII EKOMEPEXI )KMEPHUHCBKOI'O PANOHY
BIHHUIIBKOI OBJIACTI

Meta. BusiBUTH 0COONHMBOCTI BITHOBIIOBAIBHUX TEPUTOPiH ekomepexi KmepuHchKoro paiioHy BinHu-
1bKoT 00MIacTi.

MeToau: nospoBi, kaprorpadiyHi, CHCTEMHHI aHaIi3.

PesyabraTu. 3aranpHa IUIOINA BiJHOBIIOBAILHHUX TEPUTOPIH ekomepexi JKMepuHCHKOro paioHy —
5449,61 ra, mo craHoButs 4,8 % Bijx ioro ruronti. Y JKMepHHCHKOMY pailOHY BHIIIICHO TaKi BiIHOBIIOBAIbHI
tepuropii: lyboBcrka, 3opuHIiBcbKa, JlncoripkiBerka, [leTpaniBepka, Cnoboma-MexupiBcbka, Kapmamrokos-
cpka, BacwmiBkiBebka, IlynriBmiBcbka, JlromaBceka, JlemuniBcbka, [loTokiBchka, PikaBchka, JKmepuHCHKa,
IlerpiBkiBchka, Kwuumanceka, SpomreHkiBcbka, TapaciBkiBcbka, TpaBHeBcbka, HockiBelbKa, Jlyka-
MoguaHcbka, MypaiukiBcbka, YanaiBcbka, OekcanapiBcbka. BOHH 0XOIUTIOIOTh PYCIIOBI, 3aIUIaBHI, CXHJIOBI Ta
BOJOJUTBHI MicleBOCTi. JIOMIHYIOUMMH € ypouuIa OaJlOK Ha CXWJIaX PIdKOBUX JOJHH 3 JICOBOKO Ta JIyIHOIO
POCIIMHHICTIO. BUsIBIIEHO, 1110 OCHOBHMMH aHTPOIIOTEHHUMHU YMHHUKAMH JIerpajanii IpUpoJH BiTHOBIIOBAJIbHUX
TEpUTOpiil € BUNacaHHs XyJ00H, 3aroTiBIIs CiHa, 30ip rpubiB, AriN, KBITiB, HE3aKOHHE BUPYOYBaHHS JiepeB, 3a-
OpyaHeHHs1 HOOYTOBUMH BiJIXOJlaMM, CKUIAHHS T'OCIOJAPChKO-NOOYTOBUX CTOKIB y PiYKH Ta CTPyMKH. [ 0J0B-
HUMHU TPUPOJOOXOPOHHUMH 3aX0JaMU MaloTh OyTH NPUIHMHEHHS €pO3iiHHUX IPOLECiB, BiIHOBJICHHS pi3HOMa-
HITTS Ta OXOPOHA POCIMHHOCTI i TBAPUHHOTO CBITY, JIIKBiJallis CTUXIHHHUX 3BaJIMII TOOYTOBHUX BiIXOIB.

BucHoBKH. Y cTpyKTypi JI0OKaIbHOT ekoMepexi JKMepHHChKOro palioHy BHIUIEHO 23 BiIHOBIIOBAJIbHUX
teputopii: ns KoMmOeHcanii y MaiiOyTHROMY HE3HAa4HO! KUTBKOCTI OiOIEHTPiB, HAHOUIBIE BiTHOBIFOBAIEHUX
TEPUTOPiil BHAUIEHO y MIBHIYHO-3aXiIHIH, MiBACHHIN Ta MiBISHHO-CXiIHIH YacTHHAX paiioHy. [IpoaHanizoBaHO
iX XapakTepHi pHcH, 3aIPOITOHOBAHO 3aXOU PEHATypasizallii. 3a JOMOMOTOI0 UX 3aXO0/iB MOXHA Oyje BiITHO-
BUTH JICTPAJOBaHI JUISTHKA MPUPOIH, 30UTBIIATH KUTBKICTh Ta TUIOMII KIFOYOBUX, CIIONYYHHX 1 OydepHux Tepu-
TOpif. Y pe3yibTaTi MOMIMIIATECS CTaH HABKOJIUITHBOTO CEPEIOBUINA, YMOBH iCHYBaHHS (IopH, (hayHH Ta KHUT-
TEMISNIBHOCTI HACEIEHHS.

KJIFOUOBI CJIOBA: exomepeka, BiJIHOBJIIOBajJbHA TEPUTOPIsi, 30Ha MOTEHLIWHOT peHaTypaizalii,
nanauadT, POCIUHHICTD, OI0I[CHTDP, EKOKOPHUIOP, OydhepHa TepUTOpis

Yatsentyuk Yu. V.}, Kanskyy V. S.!, Ataman L. V.

Vinnytsia Mikhailo Kotsiubynskyi State Pedagogical University Ostrozkoho St., 32, Vinnytsia, 21000, Ukraine

THE RECOVERY TERRITORIES OF THE ECOLOGICAL NETWORK IN ZHMERINSKY
DISTRICT OF VINNYTSIA REGION

Purpose. To identify the peculiarities of the recovery territories of the ecological network of Zhmerinsky
district of Vinnytsia region.

Methods: field, cartographic system analysis.

Results. The total area of the recovery territories of the ecological network of Zhmerinsky district is
5449,61 hectares, that is 4.8 % of the area of the district. They include Dubovska, Zorincivska, Lisogirkivska,
Petranivska, Sloboda-Mezhirivska, Karmalyukovska, Vasilivkivska, Pultivcivska, Lyudavska, Demidivska,
Potokivska, Rizhavska, Zhmerinska, Petrivkivska, Kichmanska, Yaroshenkivska, Tarasivkivska, Travnevska,
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Noskivecka, Luka-Movchanska, Murashkivska, Chapayivska, Oleksandrivska territories. They cover channel,
floodplain, slope and watershed types of landscape terrains. Balka tracts on the slopes of river valleys with forest
and meadow vegetation are dominant. It was revealed that the main anthropogenic factors of nature degradation
of the recovery territories are cattle grazing, haymaking, gathering of mushrooms, berries, flowers, illegal felling
of trees, pollution by household waste, discharge of household sewage into rivers and streams. The main envi-
ronmental measures should be the cessation of erosion processes, restoration of diversity and protection of flora
and fauna, elimination of natural landfills of household waste.

Conclusion. 23 recovery territories are identified in the structure of the ecological network of
Zhmerinsky district of Vinnytsia region. To compensate for the small number of biocenters in the future, most
recovery territories have been allocated in the north-western, southern and south-eastern parts of the district.
Their characteristic features are analized and renaturalization measures are proposed. Due to these measures it
will be possible to restore degraded areas of nature, increase the number and the area of key, connecting and
buffer areas. As a result, the state of the environment, living conditions of flora, fauna and vital activities of the
population will improve.

KEYWORDS: ecological network, recovery territory, zone of potential renaturalization, landscape, veg-
etation, biocentre, ecological corridor, buffer territory

Sluentiok 10. B.}, Kanckuii B. C.}, Araman JI. B.!

Bunnuyxuii eocyoapcmeennwviii nedacocuueckuii ynusepcumem umenu Muxauna Koytoounckoeo, yr. Ocmpo-
arcckoeo, 32, Bunnuya, 21000, Yrpauna

BOCCTAHOBUTEJIbHBIE TEPPUTOPUM DKOCETHU KMEPUHCKOI'O PAMOHA BHH-
HULKOM OBJIACTH

Ilesb. BeIABUTE OCOOEHHOCTH BOCCTAaHOBHTENBHBIX TeppUTOpuUi 3koceTH KmepuHckoro paitona Bun-
HUIIKOW O0JIaCTH.

Metoas!. [loneBbie. kapTorpaduueckuii, CHCTEMHBIH aHAIN3.

PesyabTaThl. OOmias ruiomags BOCCTAHOBHTENBHBIX TEPPUTOPHH dKoceTH JKMepHnHCKOro paifoHa —
5449,61 ra, uto cocrasiser 4,8 % ot ero wiomaau. B JKMepuHckoM paiioHe BBIZCICHO TAKHE BOCCTAHOBHUTEIIb-
Hble Teputopun: [yOoBckas, 3opuHIUBCKas, JIncornpkosckas, IlerpannBckas, Cnoboma-Mexuposckas, Kap-
MalltoKoBcKasi, BacunuBkoBckas, llynruBnpiBckas, JlronaBckas, [lemuposckas, IlotokoBckas, Puxasckas,
Kmepunckas, [lerpuskoBckas, Kuumanckas, SpowmenkuBckas, TapacuBkoBckasi, TpaBHeBckas, Hockusenkas,
Jlyka-Monuanckas, Mypamikusckasi, Yanaesckas, Anekcanaponckas. OHM 0XBaTBIBAIOT PyCJIOBbIE, IOHMEHHEIE,
CKJIOHOBBIE M BOJIOpa3/ielIbHbIE MECTHOCTH. JJOMUHHUPYIOIINMH SIBJISIOTCSA YpOUHIa 0aJOK Ha CKIOHaX PEYHBIX
JIOJIMH C JIECHOM U JIyrOBOW PacTUTEIbHOCTBIO. BBISABICHO, YTO OCHOBHBIMH aHTPOIIOT€HHBIMHU (pakTOpaMu Jie-
Tpajialiii PHUPOABI BOCCTAHOBUTEIBHBIX TEPPUTOPHUH SBISETCS BBIIAC CKOTA, 3arOTOBKA ceHa, cOOp IrpHuoOoB,
ArOo/, LBETOB, HE3aKOHHAs BBIPYOKa JIepeBbEB, 3arpsi3HECHUE OBITOBBIMU OTXOAaMH, COpOC XO3SHCTBEHHO-
OBITOBBIX CTOKOB B PEKH M PydbH. [ JTaBHBIMM NMPUPOAOOXPAHHBIMH MEPOIPHUATHSIMH JIOJDKHBI OBITH HIpeKpalie-
HHE 3PO3MOHHBIX IPOIIECCOB, BOCCTAHOBIICHHE PAa3HOOOpa3us M OXpaHa PACTUTEIBHOCTH M JKHBOTHOTO MHPA,
JIMKBHUIALMS CTUXUHHBIX CBAJIOK OBITOBBIX OTXO/IOB.

BeiBoabl. B crpykrype nokanbHOM 9koceTd JKMEPHUHCKOro paioHa BbIIEICHO 23 BOCCTaHOBUTEIBHBIX
Tepputopuu: sl KOMIIEHCAK B OyAyIleM HE3HAYMTEIbHOTO KOJIMYecTBa OMOIIEHTPOB, OOJIbIIE BOCCTAHOBH-
TEJIbHBIX TEPPUTOPUHN BBIJECIEHO B CEBEPO-3aIla/IHOM, F0XKHOU U I0I0-BOCTOYHOMU YacTsX paiioHa. IIpoananusupo-
BaHbl MX XapaKTepHBIE YePThl, NPEIUIOKEHBI Mephl peHarypainu3aiun. C IMOMOIIBI0 3THX MEp MOXHO OyneT
BOCCTAHOBUTH JETPATUPOBAHHBIE YIACTKH MPUPOJBI, YBEIUIUTh KOJMUECTBO U IUIOIMIAAN KITIOUEBBIX, COSAHHH-
TENBHBIX U Oy(epHbIX TeppuTopuil. B pesynpraTe yirydmarcsi COCTOSHHE OKPYXKAIOIIEH Cpe/ibl, YCIOBHS CyIe-
cTBOBaHUs (IIOPKL, (GayHbI U KU3HEACATEILHOCTH HACEITICHUSL.

KJIFOYEBBIE CJIOBA: sKoceTb, BOCCTAaHOBUTENIbHASL TEPPUTOPHS, 30HA OTEHIIMAIBHON peHaTypau-
3aIUH, JaHAMadT, paCTUTENLHOCTE, OHOIIEHTP, SKOKOPHUAOP, OydepHas TeppUTOPHS

Bcmyn

IlocranoBka mpobiaemu. Hapaszi no- ISThCS HA 3HAYHUX BIACTaHSAX. Y pe3yNbTati
CUTh aKTYaJIbHHMH € TPOOJEeMH HaBKOJIHUIII- MiIBUIIYETBCA CTYIIHB 3B’S3HOCTI NaHamad-
HBOTO TIPUPOJIHOTO cepenoBuma. Moro cyuac- TiB, IO TMPOSBISETbCS YEpe3 BIIHOBICHHS
HUI Ta MaiiOyTHIN cTaHHW y 3HAYHOMY CTYIICHI Mirpariiaux motokiB. OcraHHi 3a0€3MevyroTh
BU3HAYAIOTHCSI [IPOCTOPOBOIO  OpraHi3ami€ero XapuyBaHHS, PO3MHOXKEHHS Ta BiJHOBIICHHS
CHUCTEMH «IIPHPOJAa — HACEJIIEHHS — E€KOHOMi- KUBHX OPraHi3MiB, TOJINIIEHHS CTaHy JIO-
ka». OIHUM 13 IUISIXIB i1 parfioHaabHOI OpraHi- BKLJIJISL TA YMOB XKHUTTEMISUILHOCTI HACEJICHHS.
3alii € MpOEKTyBaHHA eKOMepex. IX (opmy- AHnTporioreHHa TpaHchopMariisi ITPUPOIH
BaHHsS JIO3BOJIIE TOE€JHATH KBa3iHATypalbHI o0ymMoOBMWJIA Te, L0 YMOBHO-HAaTypaJjbHi JIaH[-
naHmma@THI KOMIUIEKCH, IO YacTo 3HaXo- madTHI KOMIUIEKCH 3aiiMaroTh MizepHi (KUTbKa
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Bi/IcOTKiB) mwomi KmepuHcbkoro paiiony Bin-
HHALBKOI oOmacti. HaBite 3amoBimHl 00’€KTH
chopMOBaHi TIOEMHAHHAM HATypalbHHAX 1 aH-
TPOTIOTEHHUX, 4, YacTO, JIUIIE aHTPOMOreHHHX
nanmmadTie. Y gaHmmadTHIA CTPYKTYpi J0C-
JHKYBaHOI TepUTOpii € OaraTo JerpamzoBaHUX
IUIAHOK. Y iX MeXaxX YacTO 3yCTPidaloThCs
3JIMIIKH  CEPENIOBHI ICHYBaHHS MICIICBHX,
30KpeMa i piakicHuX, BUIIB ¢utopu 1 Gpayrn. Ha
OCHOBI TakuX MAUISTHOK JOIUTFHO (OopMyBaTH
BiZIHOBJIOBAJIbHI TEPUTOPii — BaXKIIMBUH CTPYK-
TypHUH elleMeHT ekoMmepex. [IpoBeneHHs peHa-
Typasi3allifHuX 3aXOiB Yy MeXax TaKhX TepH-
TOpi JO3BOJMTH BITHOBUTH IX HPUPOAY Ta
JOCSTHYTH eKoJjoriuHoro Oamancy. Tomy moc-
J/DKEHHST BiIHOBIIOBAIGHUX TEPUTOPIH € H0-
CHTb aKTyaJIbHUMH.

Hapa3zi gocmikeHHs BiJHOBIIOBAIBHUX
TEPUTOPIl JTOKATLHUX EKOMEPeX aiMiHicTpa-
TUBHUX pPalioHIB mepe0yBae HA MOYAaTKOBOMY
eTari, OCKUTbKU MPOEKTH TAKUX EKOMEPEK IS
OinpIIOCTI palioHIB YKpaiHu 1ie He po3poliie-
Hi. Y MICIIEBHX €KOJIOTIYHHX Mepexax 3akap-
natcekoi [1], Uepkackkoi [2] Ta BommHCHKOT
[3] obnacteili BimHOBNIOBaJNBHI TEpUTOpPii He
BUJIEHI. Y CTPYKTypi €KOoMepexi paioHiB
JoHenpKoi 00acTi KOHKPETHI BiHOBIIOBAJb-

Hi TepUTOpii TaKoXX HE BHIICHO, iX OIHC
NpPe/ICTaBICHO Yy 3arajdbHoMy Burisiai [4]. Yit-
KO BHIIJICHO Ta MPOaHAI30BaHO OCOOIMBOCTI
BiTHOBJIIOBAJILHUX TEPHUTOPil y MicueBux
exoMepekax 3amopi3bkoi, JIyrancekoi [5] Ta
Huinponerposcrkoi [6] obmacreit. Konmpariok
T. M. nmpoaHnai3yBajna npaBoBi 3acagu Gopmy-
BaHHS Ta ()YHKIIIOHYBaHHS BiJHOBIIIOBAILHUX
TepuTOpiii B Ykpaini [7].

Y BiHHHIBKIH 00J1aCTi MMPOEKTH E€KOME-
peX po3pobiieHi TiNbKH i MypoBaHOKYpH-
soBerpkoro [8], Morunis-Tloainscekoro [9-
10], Hemmupiscokoro [11] Ta XKmepuHCBKOTO
[12] paiioniB. Ilpore myOmikamii, mpUCBsSYCHI
BIZIHOBIIIOBAJIbHUM TEPUTOPISM, € JIHIIC 10
MypoBanokypuiaosenbkomy [13] i Moruis-
IMoxinscekomy [14] paiionax.

Mera — BUABUTH OCOOJIMBOCTI BiJHOB-
JOBAIFHUX TEPUTOPii ekomepexi KmepruHcs-
KOro paiiony Binaumpkoi obmacti. s mporo
HEOOXiIHO OyJI0 BUPINIUTH TaKi 3aBIaHHS:
310paTH Ta TMpOaHAI3yBaTH IMOJIbOBI, (POHIOBI
Ta JiTepaTypHi Marepialv; BUIUIATH BiTHOB-
moBanbHI Teputopii XKmepuHChKOTO paiioHy;
MpoaHaji3yBaTH iX CydacHi 0coOJHMBOCTI; 3a-
MPOTIOHYBATH PHPOIOOXOPOHHI 3aXO0JTH.

00’ ckmu ma memoou 00Ci0IHcenns

O0’€eKTOM HOCIIJUKEHHS € BIJHOBIIIOBA-
TpHI  TepuTopii exomepexi JKmepuHCHKOTO
paiiony Binaumpkoi o6macTi.

[Tix wac mpoBeAeHHs AOCIIKEHb BUKO-
PUCTOBYBAIIMChH TaKi METONH: JIOTiuHi (abcTpa-

KIIii, aHaJi3y, CHHTE3Y, aHaJIOTi1), TeOPETHIHO-
IO y3arajJbHEHHs, 3HAXOJPKEHHSI eMIIpUYHUX
3aJIeKHOCTEH, KapTorpadiyHui, aHaliTHKO-
KapTorpadigHOro aHali3y, MOJIbOBI (KIFOYOBI,
IJIOMIA/IHI Ta MAPIIPYTHi).

Pezynomamu ma 0062060penns

VY mexax JKmepuHCBKOTo paioHy BHI-
JeHO 23 BiJHOBJIIOBAIBHUX TepUTOpil (30HU
NOTEHIIHOI  peHarypauizamii):  J[yOoBchbKa,
3opuHuiBcbka, Jlucoripkisebka, IleTpaniBcbka,
Cnobo1a-MexupiBChKa, KapmanrokoBcrKa,
BacuiiBkiBebka, [lynriBmiBebka, JIromaBchbka,
Jlemumiceka, IToTokiBehbka, PrkaBchbka, JKme-
puHcbKa, [lerpiBkiBebka, Knumanceka, Spore-
HKIBCbKa, TapaciBkiBcbka, TpaBHeBchka, Hoc-
KiBenpka, Jlyka-MoBuanceka, MypalllkiBChbKa,
Yamnaisceka, Onexcannapisebka [15, ¢. 300].

Jlyboscvka BITHOBIIOBAIEHA TEPHUTOPIS
BUJIJICHA Ha MiBHIYHUEA 3axim Bij c. Jlyooa
(puc. 1). Ilnoma 30uu — 167,4 ra, ii nepumeTp
— 8308 m. Bona oxorutoe Gajiku Ta PiuyKoBi
JOJVHU 13 JIyYHUMH YrpymnoBaHHsMH. Ha
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JOHULI 0aJIOK TeYyTh CTPYMKH, 110 YTBOPIOIOTH
HEBEIIMKY TpaBy IPHTOKY JPYroro TMOPSAKY
piuku 3rap. TyT BUSIBIEHO I[iHHI JTUISHKU Jy-
KiB pi3HOro PiBHSI 3BOJOKEHHS. 3aX0IU peHa-
Typamizanii Ha w[id Teputopii MaroTh OyTH
CTpSIMOBaHI Ha TPUIMHEHHS €pO3iiHMX Mpo-
LIECiB, BIJIHOBJIICHHS Pi3HOMAHITTS JYYHOI pOC-
JMHHOCTI Ta JOTJIAA 3a Helo. BOHM 103BOIATH
y MallOyTHBROMY CTBOPUTH TYT IUISHKY 3aIlo-
BIJIHUX 3aIUIaBHUX JAHMIIA(QTHUX KOMIUICKCIB,
10 chOPMYIOTh JIOKAITLHUH O10IICHTP.
3opunyiecoka 30Ha TMOTEHIIHHOI peHa-
Typajizamii BWIiJieHa Ha MiBHIYHOMY 3aXOJli
’KmepuHCBKOTO paifoHy, MiX celaMu 3O0pHHIIL
ta Jlucoripka, mae miomy 301,8 ra Ta nepu-
Metp 7509 M. BoHa 0XOIUIIOE JIICOBHI MacuB
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’ Macmra6 1: 273 000

I — nokanbhi GiorienTpu: 1 - 3rapcekuii, 2 - Bonmomgumupisebkuid, 3 - HoBocenuubkuii, 4 - bpainiBcbkuii, 5 - IToTokichko-
Pwxaschkuii, 6 - CeBepuHiBChbKuil, 7 - UepHATHHCHKUH, 8 - MoBuaHchkuid, 9 - Onekcanapiscbkuii, 10 - Jlrogacpkuii, 11 -
Kmepuncrekuii, 12 - Manoxxmepurcbkuii, 13 - MexupiBcbkuid, 14 - PiBcpkwid, 15 — KypuiiBIiBCbKHid.

HamnionansHi exoxopunopu: II — IliBrernoOy3skuit, 11 — anusko-Crio6oskaHCHKHIA;

1V - perionansHi ekokopunopu: 16 - 3rapcekuii, 17 - Picekuii, 18 - Mypadcpkuit, 19 - XminmbHUIBKO-YeueTbHIIBKIH;

V - nokansHi exokopunopu: 20 - Posenskuif, 21 - [lymkiBebkuii, 22 - bapancekuii, 23 - MypamikiBCbKHi,

24 - YXmepuncbko-TpaBHeBcbkHl, 25 - HoBocenuupko-Crnoboaiscbkuil, 26 - Jliogasceko-ChoMakiBebkuii, 27 - HoBocenn-
ubko-bpainiBcbkuii, 28 - TokapiBkiBebkuit, 29 - Uepusatuncbko-ZemkiBebkuii, 30 - KypuiiBuiBcbko-CboMaKiBChKHIA;

VI — BizHoBmoBanbHi Teputopii: 31 - JlydoBcrka, 32 - 3opuHLiBehbKa, 33 - JlucoripkiBerbka, 34 - IlerpaniBebka, 35 - Cnobo-
na-MexupiBebka, 36 - KapmantokoBebka, 37 - BacuniBkiBebka, 38 - IlynriBuiBebka, 39 - JlrogaBebka, 40 - lemuniseska, 41 -
TlorokiBceka, 42 - PrukaBceka, 43 - XKmepuHceka, 44 - [letpiBkiBebka, 45 - Knumanckka, 46 - SponieHkiBebka, 47 - TapaciBkiB-
cbKa, 48 - TpaBHeBchKa, 49 - HockiBernpka, 50 - Jlyka-MoBuaHchka, 51 - MypamikiBebka, 52 - YamnaiBebka, 53 — OnekcaHIpiBChKa.

Puc. 1 — JlokanpHa ekoMepexa JKMepruHCEKOTO pailoHy
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Ta BUTOKH TpaBOi mpuToku piukum 3rap. lle,
MEPEBAKHO, BOJIOLIBHI T4 CXMJIOBI MiCIICBOCTI.
3a yMOB NpOBEACHHS BiTHOBIIOBAIHFHUX 3aX0-
IiB y MailOyTHbOMY 3a paxyHOK IIi€i TepuTopii
MOke OyTH pO3LIMpeHa IUIoma iCHYIOUOro
3rapchKOro JOKAITEHOTO O10IEHTPY.
Jlucocipkiécbka BITHOBIIOBAJIbHA TEPH-
TOpisl BUIJICHA Ha 3axina Big c. Jlucoripka, Mae
wromy 251,4 ra Ta mepumerp 14393 m. Bona
OXOILTIOE OaTKW Ta PIYKOBI JOJMHH, YacTHHA
SKHUX 3aifHATa JlicoM. TyT BHSBJICHO YHUCIICHHI
JUKepena MiI3eMHUX BOJ, 3HAXOIUTHCS BHTIK
OnHI€T 3 MPaBUX JOIUIMBIB APYTOTO MOPAIKY P.
3rap. 3axoau peHaTypatizaiii mnepeadoavarTh
00poThOy 13 epo3iiHMMHU IpOIleCaMH, BiJHOB-
JICHHS Ta JIOTJISI 32 JIICOBOKO POCIHUHHICTIO.
Ilempaniecoka 30HA TIOTEHIIHOT peHa-
TypaJstizailii BuiJieHa Ha miBHIY Bij ¢. [lerpaHi.
[i moma — 148 ra, mepumerp — 8607 m. Bona
OXOIDTIOE JIONIMHMA Ta Oallky 3 JDKepenaMu i
CTpPYMKaMu y BUTOKax piuku Poerp. OCHOB-
HUI (POH POCIMHHOCTI YTBOPIOIOTH LiHHI JIy4HI
acoriamii. Kpim sygnanx nmanmmadris, Ha mid
TepuTopii  cOpMyBaIMCh  BOJHO-OOJOTHI
JaHaadTHI KOMIUICKCH.
3axoau BiMHOBJIEHHS y Mexax llerpaHiB-
ChKOi 30HM TIOTEHIIIMHOI peHaTypami3amii
OB’ s13aH1 3 HEOOXITHICTIO MPUITUHEHHS MTPOIIe-
CiB BOJIHOI €p03ii, BiTHOBJICHHSIM Pi3HOMAHITTS
JYYHOI POCIMHHOCTI Ta JOIISIOM 3a HEH.
OCKIJTBKY 111 30Ha OXOILTIOE BUTIK p. PoBelp, y
pe3ynbTaTi TMPOBEJEHHS peHaTypalizalii, y
Mail0yTHROMY TYT JOWIJIBHO OyA€ CTBOPUTH
KITIOYOBY TEPUTOPIIO0 JIOKAIBHOTO PiBHA 13 3a-
MOBITHUMH  JAaHMIAQTHUMH  KOMILUICKCAMU
3aIuiaB i CXUIIOBUX MiclieBocTeil. Brcokoi siko-
CTi BOJIa YMCIICHHHUX JDKEPET OJHOYACHO MOXKE
OyTH BHMKOpHCTaHA JUIsi MUTHOTO BOJOIIOCTA-
YaHHS Ta TOCIoAapCchkux moTpeb [16, ¢. 119].
Cnobooa-Medxcupiscvka 30Ha TIOTEHIIIH-
HOI peHarypajizalii BUIiIeHa Ha 3axoi Kwme-
PHHCBHKOTO paiioHy, Mixk cenamu CTomysbli Ta
Cnoboma-MexupiBchbKa. Ti mroma - 291,47 ra,
nepumerp — 9988 M. BoHa oxorutroe Benukuit
JCOBHI MacHB Ha CXWJIaX JIOJMHH piuky JlymKa
3 Oankamu, mpoMoiHamMu Ta Oopo3Hamu. Bes
TEpUTOPIsl 3aiHATA JICOBOIO POCIMHHICTIO, IO
€ BOXJIMBUM JUIA MIATPUMAHHS EKOJIOT1YHOI
CTaOUTBHOCTI CXWJIOBUX JIAHAIIA(QTHUX KOM-
riekciB. OCHOBHI 3aXO/M peHaTypatizaiii me-
pendavaroTh BiTHOBJICHHS Ta OXOPOHY JIiCOBUX
eKOCUCTeM. 3aBASKH UM BiTHOBIIIOBATLHUM
3axonam Cnobopa-MexupiBcbka 30Ha TOTEH-
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uiitHoi peHarypaiizauii y MailOyTHbOMY MOXe
OyTH TiepeTBOpeHa Ha KIIOUOBY TEPUTOPiIO
JIOKaJTbHOTO DIBHA Ta, YacTKOBO, Ha OydepHy
TepuTOpito JlyMKiBCHKOTO JIOKQIbHOTO EKOKO-
puaopy.

Kapmaniokoscvka BiTHOBIIOBaJIbHA Te-
puTOpis BUAUICHA MK celnamMu Kapmarokose,
Hogocenuiis, binmukiBui ta Jlomatuaui (puc. 1).
Ii mroma — 230,97 ra, mepumerp — 15149 m.
Teputopist 0XOIITIOE OATKU Ta JIOMIWHKI Y BUTO-
Kax OJHOTO 3 JiBUX AOIIMBIB piuku PiB. Tyt
HasBHI JDKEpena i3 BOJIOI0 BHCOKOI SIKOCTI, IO
MO)KHAa BHKOPHCTOBYBATH IS IITHUX 1 TOCIIO-
napcbkux motped. Lli mkepena >KuUBIATH CTPY-
MOK, IO T€Ye Ha THUIII OCHOBHOI Oanku. Jlo-
MIHYIOUHMH € JIy4Hi YTPYMOBaHHSI, a JIOIIUHH
YaCTKOBO 3alHSATI JICOBOIO POCIMHHICTIO. Bu-
SIBJICHO TaKOXX 3€MHOBOJIHI JIAHAMAPTHI KOM-
IUIEKCH 13 BOJHO-OOJNIOTHUMH YTiIasMu. Y Me-
JKax Ii€l 30HU HAsBHI LiHHI JUISHKU JTYKIB pi3-
HOTO PiBHS 3BOJIOXKCHHSI.

[puponooxoponHi 3axomn y mexax Ka-
PMAaITIOKOBCHKOi ~ BITHOBIIOBAJIBHOI ~TEPHUTOPIT
MaloTh OyTH CIIPSIMOBAHI Ha MIPUITUHEHHS €po-
31MHUX TPOIIECIB, BiTHOBJICHHS JIyYHOI, JIICOBOT
Ta BOIHO-OOJIOTHOI POCIMHHOCTI Ta JIOTIISAN 3a
Heto. Taki 3axofu CHpUSATAMYTH (POPMyBAaHHIO
THTEPaKTUBHOTO EJIEMEHTY, a, 3 YaCOM, JIOKaJIb-
HOro ekokopuaopy. OCTaHHIN cHOTyYaTHMe
KypuniBuiBcekuit 6iotieHTp 3 0i0mEHTpOM, IO
chopMmyeTbcsi Ha OCHOBI [leTpaHiBCbKOI 30HM
MOTEHIIHOT peHaTypaJti3allii.

Bacuniexiécvka 30Ha TIOTEHIIIMHOT peHa-
Typajizallii OXOIUIoe JoJuHYy piukud Poerp
JIOBXKHUHOIO OJM3BKO0 4,2 KM 13 MOJIOTHMHU CXH-
navu. 1T mmoma — 332,38 ra, mepumerp — 12111
M. bBisbIa yacTiHa 30HM 3HAXOOUTHCS Y MEXKax
PoBenpkoro JoOKaNbHOTO  €KOKOpHIOPY. Tyt
NepeBakae JIy4Ha POCIIMHHICTh, NPOTE 3HAYHI
TUTOIII 3aiMAIOTh JIiCOBI JIAaHAIIA(THI KOMILIEK-
cu. 3yCTpivaroThCs TaKOX BOJHO-OOJIOTHI (i-
TOICHO3H.

Penarypamizaniiini  3axomu mnependava-
0T 0OpOTHOY 3 €pO3IMHUMH IPOIECaMH, Bij-
HOBJICHHSI, JIOTJISI]] T OXOPOHY JIICOBOI Ta JIy4-
HOT POCIIMHHOCTI. 3aBIsSKUA TaKUM 3aX0JlaM Bif-
HOBJIEHHS BacuiiBKiBCcbKa 30Ha TOTEHIIHHOT
peHartypamizamii y MaiOyTHbOMy MOXe OyTH
MePEeTBOPEHA Ha KIIOYOBY TEPHTOPIIO JIOKAIb-
Horo piBHs. KpiM TOro, 3a paxyHOK IIi€i 30HH
OynyTh po3mmpeHi ol OypepHux TepuTopii
PoBenpKoro J0KaIEHOTO EKOKOPHIIOPY.
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Ilynmisyiécvka BITHOBIIOBaJIbHA TEPUTO-
pig BuaineHa Ha miBHOYI JKMepHHCBHKOro paio-
Hy. BoHa 3HaxXoAWThCA HA MIBHIY Ta ITiBHIYHAN
3axig Bim c. [lymrisiii. i mmoma — 283,36 ra,
nepumeTp — 10403 m. Lleit eneMeHT exoMepexi
OXOIUTIOE CXWJIOBI MICLIEBOCTI JIIBOTO O€3iMEHHO-
ro gormBy piuku Poserp. Lle minsHKa monvHU
i3 Oanmkamu Ta mpoMoiHamu. Ha mawmm Oayiku
Teue HEBENMKUI CTPyMOK. TyT BUSIBIICHO JIICOBI,
BOJHO-OOJIOTHI Ta JIydHI POCIWHHI acoIliarii.
AJe oCTaHHI € TOMIHYIOYMMHU 32 IDIOIIAMH.

Pocnmunnicts [TynTiBLiBCHKOT BiTHOBIIO-
BaJbHOI TEPHTOpIi 3a3HaAJIa ICTOTHUX 3MIiH T
BIUITMBOM €po3ii Ta BumacanHs Xynoou. Tomy
peHaTypai3alliiiHi 3aX01 MAIOTh MepeadayaTH
00poTE0y 3 €pOo3iHUMH TPOIECAMH, BiIHOB-
JICHHS Ta OXOPOHY JIICOBOi, JIY4HOI Ta BOJHO-
0O0JIOTHOT POCIIMHHOCTI. 3aBJSKU BiJIHOBJICHHIO
MIPUPOAN IIUX TEPUTOPIA Y MaOYTHBOMY MOXK-
Ha Oyne chopMyBaTH iHTEpaKTUBHHN €IIEMEHT 3
METOI0 PO3IIMPECHHS Xap4yOBUX XOJiB TBapHH.
Takox 1€ A03BOJUTH PO3MMPUTH PoBelbKuil
EKOKOPHIIOp Ta 301IBIINATH Horo OydhepHy 30HY.
3 gacoM Ha ocHOBI [IynTIBIIIBCEKOI BiTHOBIFO-
BaILHOT TepuTOpii MOkHa Oyne copmyBaTu
JIOKAJIbHUH EKOKOPUAOP, SIKUM MHO€AHYBaTUME
3rapcekuii, Bononumupiscekuii Ta HoBocemnm-
KU OIOIECHTPH.

Jlrooascvka 30HA MOTEHIIHOT peHaTypa-
Ji3auii BUAIEHa Ha CXiJ Ta MIBAGHHUH CXiX Bix
cena Jlromaska (puc. 1). Ii mmoma — 161,48 ra,
nepumeTp — 10329 M. BoHa oxomtioe piukoBy
JIOJTIMHY JIiBOI IPUTOKH pivku PiB i3 6ankoro, 1o
npuMHUKae A0 miel monwad. Ha maumi Oanku
Teue cTpyMOK. Ha HpOMY Ta Ha JiBii mpuToIi
piuku PiB chopmyBanmcey Tpu cTaBKH. Y CTpyK-
Typi (iTOIEHO3IB AOMIHYIOTh JIY4HI YTIpPYIIO-
BaHHs. KpiM HEX, Ha 11iii TepuTOpii HasBHI aco-
1iarii BOJHOT Ta BOJTHO-00JI0THOI POCITUHHOCTI.

[TpupomooxopoHHi 3axoau y Mexax JIro-
JABCHKOI 30HM TMOTEHIIHHOT peHaTypaizaii
MaroTh OyTH CIPSMOBaHI Ha BiJJHOBIICHHS JTy4-
HOi Ta BOJHO-OOJIOTHOI POCIMHHOCTI y Oaikax
Ta Ha 3aIUIABHOMY THUII MICIIEBOCTEH, Ha JO-
TPUMaHHsI OXOPOHHOTO PEXHMY B MeXax IpH-
OepexHUX 3aXUCHUX CMYT Ta 3aXHUCT BOJHUX
MOTOKIB PIiYKHM 1 CTpyMKa Bia moOyToBOro 3a-
OpyaHeHHs. Y pe3ysbTaTi MPOBEACHHS 3aXO0JIiB
OXOPOHHU TIPHPOJIM, 332 PaxXyHOK Ili€i TepuTopii
Oyze MOXJIMBICTD 30UTBILIUTH JOBKHHY Xapyo-
BHX XOJiB TBapuH [17].

Jlemuoiecvika BiTHOBIIOBAJbHA TEPHUTO-
pisl OXOIUTIOE MEPEBAKHO CXUJIOBI MiCLIEBOCTI
nmonuau piuku PiB. Tyt Gararo Ganok, 60po3eH
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Ta mpoMoiH. Kpim cxumiB, He3HauyHi IUISHKA
TepUTOpii 3aiiMalOTh BOAOALIBHI MiCIIEBOCTI.
[lepeBaxkaroTs ryuHi pocnuHHI acomiarii. [Ipo-
T€, 3HAYHI IUIONII 3alMAarOTh JIICOBI MACUBHU
ypounia «Jlemunisceka Jlauay. Lle Hacamken-
Hs Tpaba 3BrgaiiHOTO. KpiM rpaba, TyT pocTyTh
ny0 3BUYAaWHWM, KIIEH TOCTPOJHCTHH, JIHIa
cepuenucra. [Inoma miei 3ouu 186,3 ra, i me-
pumetp — 10547 m.

Penarypamizariiiiai  3axomn mepembada-
0Th 0OpOTHOY 3 TporecamMu epo3ii, BiJJHOBJICH-
HSl, AOTJISA Ta OXOPOHY JIiCOBOi Ta JIy4HOI poc-
JIUHHOCTI. 3aBISKM LM 3aXO0AaM MO)KHa Oyre
chopMyBaTH JIOKAIBHUM OiOIEHTp 13 JIICOBUMHU
Ta JYYHUMHU JaHIAGTHAMH KOMIUIEKCaMH, a
TakoX — 30imemmTH OydepHy 30HY PiBCBKOTO
eKOKOPHUJIOPY.

Tlomoxiécbka 30HA TMOTEHIIMHOI peHATY-
padtizarii OXOIUTFOE CXUIIOBI MICIIEBOCTI y JOJIMHI
piuku bapan — mpaBoro morumBy lliBaeHHOTO
byry (puc. 1). IInoma 30uu — 65,2 Ta, ii nepu-
metp — 5587 M. Tyt chopmyBanack HermOOKa
Oanka. Y il BepxiB’i € /pkepena mia3eMHUX BOJ,
0 YTBOPIOIOTH CTPyMOK. OcoOJMBY MiHHICTH
i€l TepuTOpii MaOTh JIiCOBI JaHAIAPTHI KOM-
IUTEKCH Y BEpXHil yacTHHI OaiKku. 3HAYHI TUTOI
TaKOXX 3aiMarOTh JIyYHi POCIMHHI acOIiarii.

OCHOBHI 3axoau peHarypajizamii y Iii
30HI MalOTh OYTH CIPSMOBaHI Ha 3MEHIICHHS
IHTEHCHUBHOCTI €pO3IHHUX TPOIECiB, BiJIHOB-
JICHHS Ta OXOPOHY JIY4HOI Ta JIiCOBOI POCIIMH-
HOCTIi. 3aBJISKM [IUM 3aX0JlaM y MailOyTHBOMY
Moxke OyTu po3mmupeHa Oydepra 3oHa bapan-
CBKOTO JIOKAJBHOTO €KOKOPHIOPY, chopMoBaHa
KIIFOYOBa TEPHUTOPIsl JIOKATEHOTO piBHSA abo
IHTEpaKTUBHHUI €JIEMEHT ISl PO3IIMPEHHS Mir-
pariifHuX X0/IiB AUKUX TBapuH [18].

Pudicascvia BITHOBIIOBANBEHA TEPUTOPIs
BUJIJICHA Ha ¢x0ji JKMEpPHUHCHKOrO palioHy, Ha
cxip Bix Micta JKmepuHKa. [i mmoma — 445,8 ra,
nepumetp — 18940 m. Bona 3aiimae posramyxke-
Hy OaJKy, IO BiIKPHBAETKCS 3 JIIBOTO Oepera y
nonvHy piuku bapan. Ha gaumii Oamku tede
CTPYMOK, IO € JIiBUM JIOTIMBOM IIi€l piuku. Y
MeXax ProKaBCHKOI BiJTHOBJIIOBAJILHOI TEPHTO-
pii BUSIBIICHO YTPYIOBAaHHS JIy4HOI, JIICOBOI,
AKBAIBHOI Ta BOAHO-0OJIOTHOI POCIMHHOCTI. Y
BEpXHil yacTuHi Oalku cHopMyBaJoCh KijbKa
JIUISHOK JticoBMX saHamadrie. OaHa 3 HUX
npezacTaBieHa yacThuHow ypouunia «Jlic Jlems-
ko-Moruniscbka Jlaga». Ha cxmmax Ganku 1mo-
[IMPEH] YarapHUKOBI YIPYIIOBaHHSI.

OCHOBHUMHM 3aXOJlaMH peHaTypajiizamii
Ha wiil Tepuropii MaroTe OyTH 6OpOTHOA 3 epo-
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3IHHUMH TIpOIlecaMu, BiTHOBJICHHS Ta OXOPOHA
Jy4HOI, JIICOBOI Ta BOJHO-0O0JIOTHOI POCIMHHO-
cTi. 3aBISKK MM 3aX0AaM MOXKHa Oyje 3011b-
mmta 1oy IloTokiBebko-PukaBcbkoro 6io-
LEHTPY Ta PO3IIUPUTH HOro Oy(epHy 30HY.

JKmepuncbka 30Ha TIOTEHIIWHOI peHATY-
pamizamii BuAiieHa Yy IEHTPaNbHIA dYacTHHI
paiiony, mix ceramu CraHiciaaBuuk, JKykiBii i
M. XKmepurka. Ii mmoma — 311,9 ra, mepuverp —
17245 m. BoHa 0XOIUTIOE BEIUKY, PO3TATYKEHY
Oanky, 10 TPUMUKAE 10 JOJUHH O€31MEHHOI
niBo1 NpUTOKK piukn Mypada. YV mexax Oanku
BUSIBJICHO JTICOBI Ta JIy4HI CXWJIOBI JTaHAMA(THI
KOMIUIEKCH 3 Pi3HOIO KPYTU3HOIO TIOBEPXOHB. Y
BEpXHill wyacTHHI Oalkyd TOIIMpPEeHa BOIHO-
00JIOTHA POCIWHHICTb. Y CepeiHili YacTHHI
Oamku copMmyBaBes Sp 13 KPYTUMH CXIJIAMH.
Ha muumgi Oanku Tede Oe3iMEHHUH CTPYMOK,
0 TpUiiMae y TPUTHUPIOBIA YaCTHHI JBi JIiBi
MPUTOKH.

[MpuponooxopoHHi 3axomu mependayva-
I0Th BiJIHOBJICHHSI, IOTJISII Ta OXOPOHY JIiCOBO,
JY9HOI Ta BOJHO-OOJIOTHOI POCIMHHOCTI i TBa-
PUHHOTO CBIiTy IMX OiOT€OIeHO3iB. 3aBASKH
ILOMY MOKHA OyJie cOopMyBaTH BEJIMKHHA 0io-
HEHTp MDK  XMUTBHUIBKO-YeuenbHUIbKUM
perionaneEUM 1 JKmepuHChKO-TpaBHEBCHKIM
JIOKaJIbHUM eKOoKopHaopamu [19].

Ilempiekiecvrka 30Ha TOTCHIIHHOI peHa-
Typasizanii BuaiieHa Ha cxofi JKXMepHHCHKOTOo
paiioHy, Ha MiBHIYHMH cXif Bif cena [lerpiBka
(puc. 1). Ti mooma — 146,68 ra, mepumerp —
9267 M. Bona oxormioe 0anky, mo crpasa
NPUMUKAE A0 PiukoBoi monuHM piuku bapan.
Bepxip’s miel Oanky 3aifHATI JTICOBOIO POCIIHH-
HicTrO. Pemta Teputopii mpencTaBieHi JydHH-
MH yrpynoBaHHsaMu. Ha puaumi O6anku mxepena
JKHUBJSITH CTPYMOK, IO € IPaBOI IMPUTOKOIO
piuku bapan. Y BepxHiii 4acTuHi 1€l CTPyMOK
MePECUXAIOUH.

Y wmexax [lerpiBKiBCbKOi 30HM TOTEH-
iHOT peHaTypatizaiii mpUpoJIOOXOPOHHI 3a-
XOJI MarOTh OyTH CIIPSIMOBaHI Ha BiHOBIICHHS
JMy49HOI Ta JCOBOi POCIMHHOCTI y Oanii, ao-
TPUMaHHSI OXOPOHHOTO PEXHMY B MeXax IpH-
OepeXHUX 3aXMCHUX CMYT Ta 3aXUCT BOAHOIO
MIOTOKY CTPYMKa Bij 3a0pyIHEHHS TOOYTOBUMHU
BIJIXOJlaMH Ta CTOKaMH.

Kuumancwia BiTHOBIIOBAJIbHA TEPUTOPIS
BuaiteHa Mk cenamu Sp, Hlyannui, Prmxaska
’Kmepuncekoro ta cenom MasHiB TuBpiBcbKO-
ro paitonis. Ii moma — 260,2 ra, nepumerp —
13724 m. Bona 3ajiMae BOIOIIJIBHI Ta CXHJIOBI
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MICIIEBOCTi, OXOILIIOE JIiBOOCPEIKHY YaCTHHY
JnonuHu Oe3IMEHHOTO CTpPYyMKa, L0 € MpaBUM
noruBoM piukn bapan. lo ckmamy mi€l Teputo-
pii Bxomuts sicoBe ypouniie «Kuumany». ¥ poc-
JIMHHOMY TIOKpHBI IOIIMPEHA JIiCOBa, JIy4HA Ta
BOJTHO-00JIOTHA pOCTMHHICT. JIydHi yrpymo-
BaHHS JIETPayBaIM IIiJ| BIUIMBOM BHITACAHHS
XynoOu, a JICOBI — MiJ] BIUIMBOM 300py rpuOiB,
SITiJT, KBITIB Ta HE3aKOHHOTO BUPYOyBaHHS JIePEB.
3axomy peHarypamizalii mependadaroTh
00poTEOy 3 €pO3iIMHUMM TIPOIECaMH, BiJHOB-
JICHHS, JIOTJISI 1 OXOpPOHY JIICOBOI, JIy4HOI Ta
BOAHO-OOJIOTHOI POCIMHHOCTI ¥ TBapHHHOTO
CBITY IUX TEpUTOpii. 3aBASKM IIMM 3ax0AaMm
MOKHa Oyzie chopMyBaTH JIOKAIBHUI Oi10IICHTP
Ha cxofi KMepuHCEKOTo paifoHy.
Apouenkiecbka 30Ha TTOTEHIIHHOI peHa-
Typasti3allii BuijieHa MK ceyiaMu SIpolieHka Ta
Ilyunnni. [i mooma - 188,3 ra, mepumerp —
12565 M, BOHa BUTATHYTA Yy MiBACHHO-CXiTHOMY
HanpsiIMKy. 30Ha 3aliMae BEpXHIO YAaCTHHY JIO-
mHU pivkn KpacHsHka — npaBoi nputoku [lis-
nerHoro byry. Jlo 1i ckiamy BBifimuTa Takox
Oanka, 1o 3 JIBOro Oepera MPUMHKAE 10 PidKO-
Boi tosvHU. Ha mHuIi Oanku Tede CTpyMOK, Ha
SIKOMY CTBOPEHO KiJIbKa CTaBKiB.
SpomeHKiBChKa 30Ha MOTEHIIHHOI peHa-
Typaji3allii OXOIUIIOE PYCIIOBY, 3aIUIaBHY Ta
CXWJIOBY MICIEBOCTI, IIO 3aifHATI JiCOBOIO,
JyYHOIO, aKBAJIFHOIO Ta BOJHO-OOJIOTHOIO POC-
JIMHHICTIO. 3aX0au peHaTypaiizaiii y Hii Ma-
F0Th OyTH CIIPSIMOBAHI HAa 3MEHIICHHS IHTCHCH-
BHOCTI BOJIHOI €po3ii, BiTHOBICHHS Ta OXOPOHY
JMyYHHUX 1 JTCOBHX (DITOIEHO3IB. 3aBISKU 1M
3ax0J/laM MOYKHa Oy/ie 301IbIINTH UPUHY XMi-
JBHULBKO-YeuebHUIIEKOTO PETiOHAILHOTO
eKOKOpHUI0py Ta #ioro 6ydeproi 3ouu [20].
Tapacisxiécvka 30Ha TOTEHIIIHHOT peHa-
Typajizailii BHIUICHA Ha IIBIACHHOMY CXOJl
JKmepuHcbKOTO paiioHy, Ha miBHIY Bif ¢. Tapa-
ciBka (puc. 1). Ii noma — 181,8 ra, nepumerp —
9249 M. BoHa OXOIUTIOE YacTHHY 3alllaBU Ta,
MePEeBaXHO, CXHMIIOBI MICIIEBOCTI PIYKOBOI JI0-
muHU Mypadu 3 6ankoro. Y cepenHiil Ta HUX-
Hil yacTHHI OalKK Ha JHUII cHOpMyBaBCs Sp 3
KpyTumMu Oeperamu. Ha nnumi Oanku Tede
CTPYMOK, III0 y BEpXHili YacTuHi nepecuxae. Ha
i TepuTopii MoIIMpeHa JerpajgoBaHa JicoBa
Ta JIydHa POCIUHHICTb.
3axoau peHarypaiizalii MaroThb Iepes-
Oagati OopoThOy 3 €pO3iMHMMH TpOLECaMH,
BIZTHOBJICHHSI Ta OXOPOHY JIICOBOi Ta JY4HOI
POCIIMHHOCTI. 3aBASKM IIMM 3aX0JaM MOXKHA
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Oyne 30imbpmmTH TWIOIy Mypadcrpkoro perio-
HAJILHOTO €KOKOPHUJIOpY Ta #oro OydepHoi 30-
HH, COPMYBaTH IHTEPAKTHBHHUHA EIEMEHT IS
PO3IIUPEHHAS MITPAIlifHIX XOMIB TUKUX TBAPHH.

Tpasnescvka BITHOBITIOBAIEHA TEPUTOPIS
BHIICHA Ha MIBHIYHUH cXix Bix cena TpaBHese.
fi mmoma — 191 ra, nepumerp — 10873 M. Bona
3aiiMae 0anKy, 10 3 JiBoro Oepera MpUMHKAE
Io moiwHW pidkd Mypada. Ha cxmmi Oankm
MiBHIYHO-3aXIAHOI ~ €KCIIO3MLIl 3HAXOAUTHCA
BEJIMKHI JicoBui MacuB. Ha maumi Ganku Teue
CTPYMOK, IO 3 MpaBoro Oepera MmpuilMae TUM-
YacoOBHU BOJOTIK. Y CepenHiil 4acTuHi Oayku
chopMmyBaBcsl TMMOOKHMHA sip. 3HAYHA YaCTHUHA
BiJIHOBJIOBAJIGHOI TEpUTOpIi 3alHATA JTYYHUMHU
YIpyNOBaHHAMH, O10pI3HOMAHITTS SIKMX 3a3Ha-
70 iCTOTHUX 3MiH TiJ BIUIMBOM BHIIaCaHHS Ta
3aroTiBi ciHa.

3axoam peHarypamizamii MamTh OyTH
crpsiMoBaHI Ha OOpOTHOY 3 TpollecaMy BOIHOI
epo3ii, BIIHOBJIEHHS Ta OXOpPOHY JICOBOI Ta
JIy4HO! POCIMHHOCTI. 3aBISIKH MM 3aX0/aM Ha
ocHOBI TpaBHEBCHKOI BiJTHOBIIOBAILHOI TEPH-
TOpil y MalilOyTHROMY MOXHa Oyze chopMyBaTH
JOKaJbHUN OIOIEeHTp, 0 3a0e3nmedyBaTHMe
30epe)KeHHs JTiCOBUX 1 JIyuyHHX JaHAmagTiB, a
TaKOX — HAIEKHY SIKICTh BOAU y OE3IMEHHOMY
CTPYMKY Ta HOTO TIpaBii MPHUTOLI.

Hocxiseyvka BiTHOBIIOBANBEHA TEPUTOPIs
BUJIUICHA Ha MiBJACHHOMY 3axoji JKMepHHCHKO-
ro paiiony, mixk ceramu Karmasis, [lleBuenko-
Be, HockiBui, Tenenuumi (puc. 1). Ii mroma —
325,2 ra, mepumerp — 16478 m. Bona 3aiimae
posranyxeny Oaiky, o BiJIKPUBAETHCS 3 JIiBO-
ro Oepera y gonuHy piuku Mypamka. Bepxas
yacTHHA OAJIKH 3aifHsTA JIICOBOO POCIUHHICTIO.
VY cepenniii yacTuHI OanKu 3 JHKEpena BHUTIKAE
CTPYMOK, L0 MpUHAMaE 3 JTiBOro depera Tumya-
COBHH BOIHHH TOTIK, TICIA 90ro (hOPMYETHCS
JiBa mpuToKa pidku Mypaika. Y cepeaHiii Ta
HWDKHIN 4acTHHAX Oajaku chopMmyBaBcs IH00-
kuit sip. KpiMm JicoBux (iTOIEHO3iB, y Mexax
mi€i TepuTopii MOIMpEHi JydYHI Ta aKBajbHI
YIpyTOBaHHS POCIIHH.

OcHOBHI 3axoau peHaTypajizallii y Me-
»ax HockiBelbKo1 BiJJTHOBIIOBAJILHOT TEPUTOPIi
nependadaroTh 00poTHOY 3 epO3iHUME IpoIIe-
caMu, BiTHOBJICHHS Ta OXOPOHY JIICOBOI Ta JIy4-
HOI POCIMHHOCTI. 3aBASKU IIMM 3aX0/1aM MOKHa
Oyzne copMyBaTu JOKaIbHUN OIOIEHTpP, CTBO-
PUTH 1HTEPAKTHBHUH €NeMEHT Ta 30LIbLINTH
wionty OydepHoi 30HM MypamikiBCbKOro JoKa-
JBHOTO eKoKopuaopy [12].

Jlyxa-Moguancvka 30Ha IOTEHUIMHOI pe-
Harypaiizauii chopmyBanach Ha miBaHI Kme-
PHHCBKOTO paiioHy, Mix cemamu ['yra-Moe-
yaHchka, Jlyka-MoBuaHchka Ta Mosuanm. [i
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mwioma - 91,1 ra, nepumerp — 5507 M. Bomna
OXOIUTIOE ypouHile OaJKi Ha CXWUIIOBOMY THII
micueBoctel. Ha nuumi Oanku Tede THMYAco-
BUH BOIHUI MOTIK — MpaBa MPUTOKa piuku My-
pamka. KpiM cxminoBux naHamadTHAX KOM-
IUIEKCIB, 0 CKJIaAy L€l 30HM BBIUIDIA TUTSHKA
3aIUTaBHOI MICIIEBOCTI 3 YpOUHIAMH Pi3HOTO
BHCOTHOTO PIiBHS Ta 3BOJIO’KeHOCTI. Ha 3HmIKe-
HUX JUISTHKaX CPOPMYBAITUCH OOJOTHI acortiarii
pOCITHH, Ha OUTBIN MiABHINEHUX TEPUTOPISIX —
Jy4Hi POCIIMHHI YTPYIIOBaHHSL.

OCHOBHI 3aX0[¥ peHaTypamizalii Ha Wil
TepUTOpii MaroTh OyTH CHPSIMOBaHI Ha 3MEH-
LIEHHsI iIHTEHCHBHOCTI BOJHOI epo3ii IPyHTIB,
BIZTHOBJICHHSI Ta OXOPOHY JIy4HOi Ta OOJNOTHOI
POCIIMHHOCTI. 3aBISIKH UM 3aXoJaM y MaiOyT-
HBOMY MOXYTh OyTH pO3IIMPEHi TepuTopii Ta
OydepHi 30HH MOBYaHCHKOTO JIOKAIILHOTO 0i0-
LEeHTpy Ta MypaIiKiBCbKOrO JIOKaJIbHOI'O €KO-
KOPHUIOPY.

Mypawixiecoka 30HA TIOTEHIIWHOI peHa-
Typajizalii BufiJieHa TakoX Ha miBaHI Kwme-
PUHCBKOTO  paifoHy, Mik cemamu Jlyka-
Mosuancska, Karvasis Ta Mosyanu (puc. 1). i
mwroma — 193,37 ra, nepumerp — 7414 m. Bona
OXOIUTIOE 3aIlaBy Ta CXWJIOBI MICIIEBOCTI Y
JOJMHI piuku Myparika. 3arjiaBHa MiCIIEBICTb
3aiiHATa JTYYHOIO Ta BOAHO-OOJIOTHOIO POCIIHH-
HicTio. CxwioBi naHmma@THI KOMILICKCH €
JOMIHYIOUMMH Y JaHAmadTHIH CTPYKTYypi wi€i
30HM. BOHUM mpeacTaBieHi ypouuieM Oalku 3
TUMYaCOBUM BOJHUM IOTOKOM (BIAAA€ Y PiUKy
Mypamka) wa gaumg. Cxwunn Oanmku 3aiHATI
MepeBaXHO TyYHUMU (piToreHo3amu. Kpim HuX,
0 CKJIaay Iii€i BiJHOBITIOBAIBHOI TEpUTOPIl
BXOAUTH yacTuHa ypounma «lIpumyka» i3 my-
0OBUMH JTiCAMH.

3axoau peHaTypatizalii nependavarTh
00poTE0y 3 epo3iHUME TPOIECaMH, BiJHOB-
JIEHHSI Ta OXOPOHY JIY4HOI, J1iCOBOI Ta BOJHO-
0O0JIOTHOT POCIMHHOCTI. 3aBIAKU UM 3aX07aM
MOJKHa Oyjie 301IBIIUTH 1101y MOBYaHCHKOTO
OiomeHTpy Ta Horo OydepHOi 30HH, chopMyBa-
TH IHTEPAKTHUBHUH €JIEMEHT, III0 BiJraayXyBa-
TUMETBCS BiJi MypaliKiBCbKOTO JIOKILHOTO
€KOKOPHUJIOPY.

Yanaiscvka BiAHOBIIOBAaIbHA TEPUTOPIS
BUJIiJIeHa Ha TiBAEHHOMY 3axofi JKMepHHCHKO-
ro paiioHy, Ha cxin Bin cena ['omy0iBka Ta Ha
miBIeHHHH cxif Bij c. Yamaika. [1 mioma — 91
ra, mepumetp — 7223 M. BoHa 0XOIUTIOE CXMITOBI
MICLIEBOCTI y JIOJIMHI JIIBOT MIPUTOKH piuku My-
pada. IlepeBaxkxna vactuHa wLi€i TepuTopii 3a-
HHsTa JICOBOIO POCIHMHHICTIO ypoumiia «Benu-
ka [Jyowna». Tyt 3HaxomuThcsi OoTaHidHA
nam’siTKa MPUPOJTF MICIIEBOTo 3HaueHHs «Biko-
Bi JTyOm».
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PenarypauizariiifHi 3aX01 Ha IIiil TepH-
Topii MawTh mependadaTd BiITHOBJICHHS Ta
OXOpOHY JIICOBOI POCIMHHOCTI. 3aBOSKH IIMM
3axomaM y MaOyTHROMY MOXHa Oyne cdop-
MyBaTH HOBHH OioleHTp ab0 iHTEepaKTHMBHHUL
€JIEMEHT I PO3MIUPECHHS MITpallifHUX XO/IiB
UKol (hayHH.

Onexcanopiscoka 30HA TIOTCHIIIAHOT pe-
HaTypai3allii BUIJICHA TaKOX Ha MiBICHHOMY
3axoli JKMEpHHCBKOTO paiioHy, MiX CelaMH
Crnobona-Yepustuaceka, Onexcanapiska, Llle-
Buenkope Ta Kymiieui (puc. 1). Ti mmoma —
161,5 ra, nepumetp — 11982 ra. Bona oxorutoe

CXWJIOBI MicCIIeBOCTi 3 Oankoro. Ha muumii miei
0anKu Tede CTPyMOK — JIiBa MPHUTOKA PIiUKA
Mypada. Y HmkHil gyacTuHi Oanku chopmyBa-
BCA TIMOOKWH sp. Y CTpYKTypi (iTOIEHO3IB
Maike OJTHAKOBI IUIONII 3aiMarOTh JICH Ta JIy-
ku. OCHOBHI 3aX0/TH peHaTypai3allii y il 30Hi
niepeadavaroTs 00poTEOY 3 epo3iitHIME TpoITe-
camH, BiTHOBIIEHHS Ta OXOPOHY JIY9HOI Ta JIiCO-
BOT POCTIFTHHOCTI. 3aBASKH MM 3aX0/laM y Maii-
OyTHBOMY TYT MOXxe OyTH c(OPMOBaHHIA iHTe-
PAKTUBHHH €NeMEHT JJIsl PO3LIMPEHHS Mirpa-
MIHHAX XOJIB TUKHUX TBAPHH.

Bucnoexu

OTtxe, y Mexax JKmepuHCBHKOro paiioHy
Binnuuekoi obnacti BuaineHo 23 BiIHOBIOBA-
JBHUX TEpUTOpii 3arajbHOI0 Tuiometo 5449,61
ra, mo craHoBuTh 4,8 % Bix TUIONII paiioHY.
Jnsa kommeHcarii y MailOyTHROMY HE3HA4HOL
KUTBKOCT] Oi0IIEHTpiB, HAHOLIbIIE BiTHOBIIOBA-
JbHUX TEPUTOPIH BHIUICHO Yy MiBHIYHO-
3axiAHIHA, MBAEHHIA Ta MiBASHHO-CXIAHIA Yac-
THHAaX palioHy. BOHW OXOIUTIOIOTH PYCIOBI,
3aIyIaBHi, CXHJIOBI Ta BOJOIILHI MiCIIEBOCTI.
JominyrounMu € ypouuina OalloK Ha CXMiax
PIYKOBUX JOJNWH 3 JIICOBOIO Ta JIy9HOIO POC-
JUHHICTIO. 3HAYHYy YacTUHY 30H IMOTEHIIHHOL
peHarypaiizanii 3aiiMaroTh aKBaJIbHI Ta BOJHO-
0OJIOTHI KOMIUTEKCH, 30KpeMa ¥ Yy BHTOKax pi-
YOK 1 CTPYMKIB.

BusiBneno, mo OCHOBHUMH aHTPOIIOTEH-
HUMH YMHHHKAMU JIerpajaliii mpupoau BiJHOB-
JTIOBATBHUX TEPUTOPIH € BUIAcaHHSA XyJ00W,

3aroTiBis ciHa, 30ip rpuOiB, Arin, KBiTiB, He3a-
KOHHE BUpPYOyBaHHS JepeB, 3a0pyJHEHHS IT0-
OyTOBUMHM BiJXOJaMH, CKUJAHHS TOCIOJIApCh-
KO-TIOOYTOBHX CTOKIB Y PIUKH Ta CTPYMKH.

['oOBHUMH TIPUPOJIOOXOPOHHUMH 33X0-
JaMd MarTh OYyTH TIPHITUHEHHS epo3iifHuX
MPOLIECIB, BiJHOBICHHS Pi3HOMAHITTS Ta OXO-
pPOHA POCIMHHOCTI W TBapHHHOTO CBiTy, KOHT-
POJb 3a TOTPUMAHHSIM OXOPOHHOTO PEXHUMY B
MeXax MPUOEPeHUX 3aXUCHHUX CMYT, JIIKBia-
i CTUXIHHUX 3BAJTUI TMOOYTOBUX BiIXOJIIB,
3aXHUCT BOAHUX IIOTOKIB Bix 3a0pyqHEHHA. 3a
JIOTIOMOTOFO IIUX 3aXOJ1iB MOKHA Oy/ie BiHOBH-
TH JIeTpajioBaHi JUISHKY MPUPOIH, 30UTHIIUTH
KUTBKICTh Ta TUIONI KITFOUOBHX, CHOIYYHHUX 1
OydepHux Tepuropii. Y pe3yiabTaTi MOJiN-
maThCs CTaH HABKOJHIIHBOTO CEPEIOBUINA,
yYMOBH icHyBaHHA (iopH, payHU Ta KUTTEMis-
JILHOCTI HACeJIeHHS.
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ABTOpY 3asBISAIOTH, MO KOHQIIKTY iHTEpPECiB 11010 MyOIikamii mboro pykomnucy Hemae. Kpim
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JAETEPMIHAHTH CTAJIOT'O PO3BUTKY: HAIIIOHAJIbHUA BUMIP
TI'AJIY3EBOI KPUBOI KY3HEIA

Meta. MojentoBaHHsI yMOB JIOCSTHEHHSI «IIOBOPOTHOI TOYKW» B MOJENi eKkosoriyHoi kpuBoi Kysneus
(EKK) st yMOB eKOHOMIKH YKpaiHH.

Metoau. BukopucraHi 3aralbHOHAyKOBI (aHaJi3 Ta CHHTE3, IHAYKIISA Ta AEAYKIs, aHAJTITUYHE TPYIy-
BaHHs) Ta creuianbHi (abcTparyBaHHs, MOJCIFOBAHHS 1 T. 1H.) METOAM BUBYCHHS €KOHOMIYHHX SIBUILL 1 ITPOLIECIB.

PesyabTaTu. 3a/u1 BU3HAUCHHS YMOB CTAJOTO PO3BUTKY HAILllOHAJIBHOTO TOCHOAAPCTBA 3aIIPOIIOHOBAHO
BUKOPHCTATH TaTy3eBUH Miaxia. B #oro ocHOBY MOKJIafeHO i€10, MO JOCSTTH CTIHKOTO OBOPOTHOTO MOMEHTY
y mozeni EKK nns Ykpainu MOXXIMBO HIISIXOM YIpPaBIiHHSA 1i HapaMeTpaMyu Ha piBHI MPOBIAHUX ramy3el eKko-
HOMikH. TakuMu ramy3sMu s YKpaiHu € Taki: mepepoOHa; 1oOyBHaA 1 po3poOIIeHHS Kap €piB; CLIBCHKE, JTiCOBE
Ta pHOHE TOCIOJApCTBO; MOCTaYaHHS €JIEKTPOCHEprii, ra3zy, mapu Ta KOHIAWIIHOBAaHOTO MOBITPS; TPAHCIOPT,
CKJIQJICBKE TOCIIOIapCTBO, MOIMITa Ta Kyp e€pchKa ciryk0a. [loBeneHo, Mo NpUINHNA HEAOCSTHEHHS CTIHKOTO I10-
BOPOTHOT'O MOMEHTY IOJISITAIOTh B TOMY, L0 T'aJbMYIOYH BIUIMB 3/iHCHIOE 100yBHA raily3b; TPaHCIOPT, CKJIa -
ChKE T'OCIIOJIAPCTBO, MOIITa Ta Kyp €pcbka ciyx0ba i cijbcbke, JicoBe Ta puOHe rocnoaapctso. I[lokazaHo, mo
NPIOPUTETHUMH JUIsl PO3BUTKY €KOHOMIKH YKpaiHM € nepepoOHa rany3b Ta eHepreTnka, OCKUIbKH caMe B HUX €
NepeBaXKHi €KOHOMIYHI YMOBH OTPHMAaHHS BUILOTO PiBHS JI0/IaHOT BAPTOCTI B MOPIBHSHHI 3 JOOYBHOIO rajy33io,
a CLIBCHKOTOCTIOAPCHKHUN MOTeHIian YKpaiHu MOXIIMBO BUKOPHCTATH B pa3i MiJBHUIICHHS PIiBHS OIUIATH mpari
nepcoHaiy ranysi. BcraHoBneHo, 1110 HEraTHBHI TEHACHIIIT Y TPAHCIIOPTHIN Taily3i MoB’s13aHi 13 HU3bKOK €KOJIO-
TIYHICTIO TPAaHCIIOPTHHUX 3ac00iB, 0 BUKOPHCTOBYIOTHCS B YKpaiHi i, IK HACHTIIOK, 301IbIICHHS OCTAaHHIMH PO-
KaMU 00CATIB BUKUIIB IIKiIJTMBUX PEIOBHH.

Bucnosku. [loeneno, mo EKK s Yipainu moxe 0yTr moOyZoBaHa Ha OCHOBI B3a€MO3B’SI3KY MiX 00-
csiraMM BUKH[IB JIOKCHJA CIPKH, JIOKCH/A a30Ty, OKCHAA, TIOKCHIA BYIJICIIO W JIOXOJOM Ha JyIly HaceJIeHHST
Vkpainu. BecranosneHo, mo kpuBa Ky3neus B ymoBax YKpaiHUM Mae «TOYKOBMI» XapakTep. 3alporoHOBaHO
EKK, noGynoBaHy Ha OCHOBI B3a€EMO3B 513Ky MiX 00CSATaMH BUKH/IIB HIKI[UIMBUX PEUYOBHH Ta BEJIMYNHOIO CEpe/l-
HbOT'O HOMIHAJILHOTO JIOXO/Y Ha OJJHOTO MPAIFOI0UOro y MPOBIIHKUX rajly3sx HalliloHaJIbLHOTO rocrnoaapctea. Jlo-
BEJICHO, 110 320€3MEeYNTH CTAINI PO3BUTOK €KOHOMIKH YKpaiHK MOKIIMBO IIUIIXOM €KoJiori3allii BUpOOHHIITBA B
Me)Kax HasBHOI CTPYKTYPH HAIllOHATIBHOT EKOHOMIKHM HA OCHOBI BUKOPHCTaHHS Tajly3eBUX KaIiTaJbHUX IHBECTH-
i Ta aKTHBI3aLil Jep >KaBHOT MiATPUMKHU IIPUPOJIOOXOPOHHHX 3aXO0/IiB.

KJIIOYOBI CJIOBA: exonoriuydHa kpuBa Ky3Hels, ctanuii po3BUTOK, eKOHOMiuHe 3pocTtaHHs, BBII,
JIOXOJ1 Ha OJIHOTO TPAIIOI0Y0r0, Taly3b HalllOHAJIbHOTO FOCHIOAAPCTBA, BUKHU/M 3a0pYAHIOIOUNX PEYOBUH
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DETERMINANTS OF SUSTAINABLE DEVELOPMENT: NATIONAL DIMENSION OF ENVI-
RONMENTAL KUZNETS CURVE

Purpose. The study objective was to model the conditions to reach the "turning point™ in the environmen-
tal Kuznets curve model (EKC) for the Ukrainian economy.

Methods. In the research general scientific (analysis and synthesis, induction and deduction, analytical
grouping) and special (abstraction, modelling, etc.) methods of studying economic phenomena and processes
have been used.

Results. To determine the conditions for maintaining sustainable development of the national economy, it
has been proposed to use sectoral approach. It is based on the idea that to reach the sustainable turning point in
the EKC model for Ukraine, key parameters of its leading economic sectors have to be managed. Such industries
for Ukraine are: processing; mining and quarry development; agriculture, forestry and fisheries; supply of elec-
tricity, gas, steam and conditioned air; transport, warehousing, post and courier service. It has been proved that
sustainable turning point was not reached because mining, transport, warehousing, post and courier services,
agriculture, forestry and fisheries put back. It has been demonstrated that processing industry and energy are the
priority sectors for the development of Ukraine's economy, because they have the predominant economic condi-
tions to get higher added value compared with mining, and Ukraine's agricultural capacity could be used to in-
crease wages of the sector’s staff. It has been determined that transport sector’s negative trends are explained by
few environmentally friendly vehicles in Ukraine and, as a result, higher recent emissions of air pollutants.

Conclusions. It has been proved that EKC for Ukraine could be built on the basis of correlation between
sulfur dioxide, nitrogen dioxide, oxide, carbon dioxide emissions and income per capita in Ukraine. It has been
found out that Kuznets curve in Ukraine is "point"-like. The EKC based on correlation between emissions of air
pollutants and average nominal income per capita in the leading sectors of the national economy has been pro-
posed. It has been proved that it is possible to ensure sustainable development of Ukraine's economy by greening
production within the existing structure of the national economy based on sectoral capital investment and intensi-
fication of government support policy of environment.

KEY WORDS: environmental Kuznets curve, sustainable development, economic growth, GDP, income
per capita, branches of national economy, emissions of air pollutants
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JETEPMHUHAHTBI YCTOMYUBOI'O PA3BUTHUSA: HAIIMOHAJIBHOE U3MEPEHHUE OT-
PACJIEBOI KPUBOM KY3HEIIA

Heab. MoaenupoBanue ycIoBUN JAOCTHXKEHUSI «IIOBOPOTHOM TOUKH» B MOJAENHU 3KOJIOTMYECKOW KpUBOU
Kyzrena (OKK) ans ycmoBuit 5KOHOMUKH Y KpawrHEL.

Metoasl. Vcnonp30BaHBl OOMICHAYYHBIC (AHATW3 W CHHTE3, MHIYKIHS ¥ ACTYKIWS, aHATATHYECKOES
TPYIIIAPOBKH) U CIICIUaNIbHBIE (abcTparnpoBanue, MojaenupoBanue 1 T. [1.) MeToabl u3ydeHuss 5KOHOMUIECKUX
SIBIICHU ¥ TIPOIIECCOB.

Pesyabrarsl. [l onpeeneHys yCloBUN yCTOMYMBOIO pa3BUTHsI HALIMOHAIBHOIO XO35UCTBA MIPEIII0kKe-
HO UCIOJb30BaTh OTPACIEBOM MOIX0A. B €ro oCHOBY MoJioKeHa Hjes, 4TO JOCTUYh YCTOHYUBOTO MOBOPOTHOTO
MomeHTa B Mojenu DKK st YkpauHbl BO3MOXHO IyTEM YIpaBIeHUs €€ MapamMeTpaMy Ha YPOBHE BEAYIIHX
oTpaciei 3KOHOMUKH. TaKUMH OTpacisaMu Ui YKpauHbI ABIISIOTCS: IepepabaThiBaronias; JoObIBAIOIAs U pas-
PaboOTKU KapbepoB; CENbCKOE, JIECHOE W PHIOHOE XO3SIIICTBO; MOCTAaBKH JIEKTPOIHEPTUH, Ta3a U KOHIUIIMOHUPO-
BaHHOTO BO3.lyXa; TPaHCIOPT, CKIAJCKOE XO3SIMCTBO, MOYTa U Kyphepckas ciyxkba. JlokazaHo, 4TO MPUYIHHBI
HEJIOCTIKECHHUS YCTOWYMBOTO TIOBOPOTHOTO MOMEHTA 3aKJIIOYAIOTCS B TOM, YTO TOPMO3SIIEe BIUSHIE OCYIIECTB-
JseT JOOBIBAIOIIAsl OTPACHb; TPAHCIOPT, CKIAICKOE XO3SMCTBO, MOYTa U KyphepcKas ciyk0a U celbcKoe, Jec-
HOE U pPBIOHOE X03siicTBO. [loKa3aHO, YTO MPUOPUTETHHIMU JJIS Pa3BUTUS YKOHOMUKHU Y KPaWHBI SABISCTCS IEpe-
pabaThIBaIOIIast OTPACIb M YHEPTEeTHKA, MTOCKOJIEKY HMEHHO B HUX MPEIMOYTHTEIEHBI 3KOHOMUICCKHE YCIOBHS
MOJYYCHHUS BBICIIETO YPOBHS JOOABICHHOW CTOMMOCTH IO CPABHEHUIO C JOOBIBAIOIICH OTPACIIbIO, & CEITbCKOXO-
3sICTBEHHBIN NOTEHUMAN YKPauHbl BO3MOXKHO HCIIOJIb30BaTh B Cllydae MOBBIIIEHUS! YPOBHS OIUIAThI TPYyAa Mep-
COHaJIa OTPAciu. Y CTAaHOBIEHO, YTO HETATHBHBIE TCHJICHIIMU B TPAHCIIOPTHON OTPACIH CBSI3aHBI C HU3KOU AKO-
JIOTUMHOCTBIO TPAHCTIOPTHBIX CPEJICTB, UCTIOIB3YEMBIX B YKpanHe U, KaK CIEeJCTBHE, YBEIUICHHUE B MOCIEIHUE
ToJIbl 00bEMOB BHIOPOCOB BPEIHBIX BEIIECTB.

BeiBoabl. Jlokazano, uto EKK ans Ykpanubsl MoxeT ObITh IOCTPOCHA HA OCHOBE B3aUMOCBSI3U MEXKIY
o0beMaMu BEIOPOCOB TMOKCHIA CEPhI, TUOKCUIA a30Ta, OKCHU/A, JUOKCHA Yriepoaa U J0X0JA0M Ha JIyIly Hace-
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JeHus YKpauHbl. YCTaHOBJIEHO, uTo KpuBas Ky3Hena B yCIOBHSIX YKpauHBI MMEET «TOUEUHBIN» XapakTep.
[Mpemnoxeno KK, noctpoeHHy0 Ha OCHOBE B3aUMOCBSI3U MEXTy 00beMaMH BHIOPOCOB BPEIHBIX BELIECTB U Be-
JIMYMHOM CpeHEro HOMHUHAIIBHOTO JI0X0/1a HA OTHOTO PabOTaIoONIEro B BEAYIIUX OTPACISIX HAIIMOHAJIBHOTO XO351H-
cTBa. Jloka3aHO, YTO YCTOMYMBOE Pa3BUTHE SKOHOMMKU YKPauHBI BO3MOXKHO ITyTEM 3KOJIOTH3ALMU MPOU3BOJICTBA
B TIpeJieTax CYIIECTBYIOMEH CTPYKTYphl HAIIMOHATBHON SKOHOMHKH Ha OCHOBE HCIIONB30BAaHMS OTPACIIEBBIX Kalld-
TaJbHBIX MHBECTHILMH M aKTUBHU3AIMH TOCYJAPCTBEHHON ITOIIEP KKU IIPUPOIOOXPAHHBIX MEPOTIPUATHIL.
KJIFOYEBBIE CJIOBA: sxonormdeckas kpuBas KysHela, yCTOHYHMBOE pa3BHTHE, 3KOHOMHUYECKHI
poct, BBII, moxon Ha 0gHOTO pabOTArOIIET0, OTPacihb HAIMOHAJIHHOTO XO3SHCTBA, BHIOPOCHI 3arpsi3HSIOIINX

BEILECTB

[TpoGiieMn E€KOHOMIYHOTO 3pOCTaHH,
YUHHUKIB 1 (haKTopiB, MO Horo QopMyroTh i
3a0e3Mevyl0Th CTAIMH PO3BUTOK HAIliOHAJIHHO-
T'0 FOCHOAAPCTBA NPUBEPTAIOTH OCTAHHIM YacoM
yce Ounpmry yBary. lle BUKIHMKaHO mOTIHOJNICH-
HSM €KOJIOTIYHOI KPH3HW HAIpHKIiHII XX CTO-
JUTTSA, 0 1 3yYMOBJIOE HEOOXIJHICTh BIIPOBa-
JUKEHHSI paJuKabHUX 3aXOAiB INOJO MijleH,
MEXaHi3MIB Ta TpiOpUTETIB po3BUTKy. Came
TOMY aKTyami3yBanachk mpobiema (opMyBaHHS
MOJIeJIl CTaJIor0 PO3BUTKY HAI[IOHAJIBHOTO T'OC-
MOAApCTBa 3 ypaxyBaHHSIM HOBUX pealiiii, 0co-
OIMBOCTEM EKOHOMIYHHX CHCTEM, HAasBHOCTI
pecypciB, CTaHy JAOBKILISA, OOCSTiB BUPOOHHUIIT-
Ba, PIBHA KUTTS HACEJICHHS Ta iHIMX (HaKTOPiB
BHYTPIIITHHOTO Ta 30BHIIITHHOTO CEPEIOBHIIIA.

[Ipobnemu cTamoro po3BUTKY TPaIUIIiii-
HO PO3TIISIAIOTHCS HA Makpo-, Me30- Ta MiKpo-
PIBHSIX 3 BHOKPEMJICHHSIM €KOHOMIYHO{, €KOJIO-
riuHoi i comianmpHOI merepminanT [1-3]. [omo
3B’SI3Ky MIXK CKOHOMIYHOIO Ta EKOJOTi4HOIO
CKJIJIOBOIO, TO OJIHY 3 MOJIENEl 3alpOoIlOHyBaB
Caiimon Kys3Henp, BIiANOBIMTHO 10 SKOI iCHYe
B32€EMO3B 130K MK JOXOJaMH (€KOHOMIYHHM
3pOCTaHHSM) Ta 3a0pyJHEHHS HaBKOJIUITHHOTO
CepelloBUINA, L0 Ma€ HENHIHHUN XapakTep —
BUTIISIT TIEPEBEPHYTOI IMapaloJivyHOi KPHBOI.
O6eprena U-mo1iOHa 3aIeKHICTh MK PIBHIMU
3a0pyMHEHHS JOBKULISA 1 CEepeIHBOIYIIOBUX
JIOXOJIiB, YCTaHOBJIEHA JJIsI YMOB OCTaHHIX Je-
caTwiTh XX CT., OyJia 3amnpornoHoBana y 1954
pori. C.Ky3Henp y 1955 poiii cTraTHCTHYHO J10-
BiB, I[0 HA PaHHIX CTaJisfX PO3BUTKY KpaiH
MaiHOBa HEPIBHICTh MK O1MHMMH i GaraTumu
3pocTae, HATOMICTh Ti3HilIe, KO Kpainu Oara-
TIIAI0Th, HEPIBHICTH JOXO/IiB 3MEHIITYETHCA.

VY 1990-x pp. mozmens EKK crana 6a3o-
BOI0O TEOPETHYHOIO KOHIIETIIE JUIS JOCIi-
JUKEHb 3 €KOHOMIKH NPUPOJOKOPHCTYBAHHS Ha
MaKpopiBHI (HaLliOHAIBHUX Ta pETiOHAJIBLHUX
exoHoMiKk). Sk 3a3nHadae [1. CrepH [4, c.2], KOH-
uenmis EKK Bunukia va mouarky 1990-x pp. i3
nocrimkens . I'poccmana i A. Kprorepa [5]
1010 TIOTEHIIIHHOTO BILTMBY Ha MOBKULIA [liB-
HIYHOAMEPUKAHCHhKOT 30HM BIUTBHOI TOPTiBII

Bcmyn
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NAFTA (North American Free Trade
Agreement), a takox H. Iladik i C. banmio-
majaxiai [6] amst 3BiTy MPO CBITOBHUH PO3BUTOK
(World Development Report) 1992 poky. On-
HaK iges Ipo Te, IO EKOHOMIYHE 3POCTaHHS
MOTPIOHE JUISI TIOMIIMIICHHS SIKOCTI JOBKIJUIA,
BUCYHyTa paninie CBITOBOIO KOMici€ro i3 J0-
Bk Ta po3BuTKy (World Commission on
Environment and Development) sik ckmamoBa
apryMeHTarlii HeoOXiTHOCTI CTaloro pO3BUTKY
B mporpamuiii momnosigi OOH «Hame crinbae
maitoytre» (1987 p.) [7].

Mogems EKK momynsipuzoBana CBiTo-
BuMm Oankom y World Development Report
1992 poky, 3 orsiay Ha Te, IO i3 3POCTAHHAM
JIOXOMIB IIOHUT HA TIOJIIIIIEHHS SIKOCTI TOBKII-
JI. Ma€ 3pOCTaTH, iHBECTHIIiiHI pecypcHu — 30i-
JIBIITYBATHUCS, & YSBJICHHS, 10 OLIbIIA SKOHOMI-
YHAa AaKTHBHICTh O€3HAIiHO TIICy€ JOBKIJLIA,
BUXOJUTH 13 CTATHYHOTO YSBJIECHHS IPO TEXHO-
Jiorii Ta iHBecTHIlil B HhOrO [8]. IHIII aBTOpPH,
30kpeMa Y. Bikepman [9, c. 482], BucCOB/IIOBa-
JIMCS 1Ie paJUKaNIbHIIIe IIPO Te, 0 eKOHOMIYHE
MiJJHECEHHS HAa PaHHIX CTaisX 3a3BHYal MpH3-
BOJIUTH JIO JIETpajallii HaBKOJIHUIITHEOTO MPUPO-
JIHOTO CEpe/IOBHINA, OJHAK Ha 3aBEepLIATbHIN
crajil HalKpammM, SKII0 He €IMHUM IUIIXOM
JOCSITHEHHsI MOr0 MPUHHATHOI SIKOCTI y Oilib-
IIOCTI KpaiH € 3poctaHHs 100podyty. BomHo-
yac, 3a3Hayvae J[. CtepH [4, c. 2], Hikomu He Oy-
JI0 JIoBeieHo, 1o 3aiexHicte EKC ycranogie-
Ha JUIsl BCiX 3a0pyIHIOIOUMX PEYOBWH Ta BIUTHU-
BiB Ha JIOBKIJUIS, 8 pe3yJIbTaTH OKPEMHUX JIOCITi-
JokeHb, 30kpema C. [lacryntu Ta inmmx [10],
CTaBJIAATH IiJI CyMHIB iCHYBaHHSI yYHiBepCalbHOI
3anexkHocti EKK y 3aransHOMy BUTIAZIKY.

B Vkpaini npobnemaruky EKC nocii-
mwxytoth O. B. Kybatko ta O. B. Hinosa [11],
Bonn ouinmmm ¢yHKIioHansHy (GopMy eKoJori-
yHOi KprBoi Ky3Hews 1yisi 3a0pyIHIOBadiB IOB-
Tps B Hawii aepskasi. Tynwis T. FO. [12] moc-
JIKyBaJla MOMKIIMBOCTI ananraiiii Teopii Ky3ne-
I 70 BUPIIICHHS CYYaCHHUX EKOJIOTO-€KOHO-
MIYHUX MPOOJIEM CTaJIOr0 PO3BUTKY, PO3KpHIIA
HAYKOBI MIAXOAM HU3KW 3aXiJHUX BYCHHX [0
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emmiprunoi mepeBipkn EKK  mist exomoriunoi
OILIIHKY CTIMKOCTI JOBKULIS Ta CTaJOr0 PO3BUTKY
Ta BUKOHAJa TMEPEBIpKy MOJCTi 3a JaHUMH
YkpaiHu Ha BUSIBJICHHSI B3a€MO3B’SI3KIB MiXK 00-
csramu BUKHIIB Ta BBII Ha mymry HaceneHHS.
Pe3ynpTaTt BIAacHMX IOCIHiIKEHb aBTOpIB 3a-
3HA4EHOI MpobsemMH y3araubHeni y [13-15].

V mporreci BHpIIIEHAS TIPOOIEM CTaIOro
PO3BHUTKY HAYKOBII PO3MIISIAIOTE Pi3HI HAIPSIMH

ii mocmipkeHHsT Ta BUpileHHs. OIHUM 3 HUX €
BUBYEHHSI B3a€EMO3B’S3KIB MDK EKOHOMIYHHM
3pOCTAaHHSAM Ta EKOJIOTIUHOIO CTifKicTIo. OTke
iCHy€e HEOOXIJTHICTh MOJICTFOBAaHHS yYMOB, MeXa-
HI3MIB Ta MOXIIMBOCTEH peasizalli TilnoTe3u
eKxoJIoriuHoi kprBoi Ky3Hens B ymMoBax Ykpaiau
3ajy1sl IPOTHO3YBAHHSI MTApaMETPIiB CTAJIONO PO3-
BUTKY HAI[lOHAJBHOTO FOCTIOIAPCTBA.

Memoouka

Y mporeci TpoBeneHHS OCIIHKCHHS
BUKOPHUCTaH] 3aralbHOHAYKOBI (aHami3 Ta CHH-
Te3, IHAYKLISA Ta JeAyKIisl, aHaTiTHYHE TPYIy-
BaHHS) Ta crerianeHi (aOcTparyBaHHS, MOje-

JIIOBAHHA 1 T. 1H.) METOIW BUBUEHHS CKOHOMIY-
HUX SBUII 1 porieciB. O0’€KTOM JOCIIKCHHS
€ TapaMeTpH Ta yMOBHU peaizalii rinoresu
exonorigHoi kpuBoi C. Ky3ners nnst Ykpainu.

Pezynomamu ma ix 062060penns

3 ypaxyBaHHSIM TOrO, LIO ICHY€E B3ae-
MO3B’30K MDK IOKa3HMKaMH E€KOHOMIYHOI'O
PO3BUTKY Ta €KOJIOTIYHOIO CTAJICTIO, 32 JTaHH-
MU JlepkaBHOI CITy>KOM CTaTUCTHKH YKpaiHu
JOCITi/PKEeHa JAWHAMIKa TEMITIB 3POCTaHHS JIO-
XOMiB Ha AyIIy HaceleHHs (HOMiHANbHUX JI0-
XO/iB Ha AyIIy HACEJICHHs) BUKHUIB JIOKCHAA
CipKH, IiOKCcHIa a30Ty, OKCHJAa Ta TUOKCHIA
ByTJIeo BIpoaoBx 1991-2017 pokis (puc. 1).

AHanmi3 J103BOJISIE OIHTU TaKUX BHCHOB-
KiB: 10 piBHA goxoniB 19525,89 rpu. (2009
piK) cnocTepiranoch 301bIICHHS] BUKUIB, SIKE
3MIHWIOCH TX 3MEHIIEHHAM. [1icasa boro 3HOB
BiIOYJIOCH 3pOCTaHHS BUKUIIB 10 MOMEHTY
JOCSTHEHHsI piBHA 1oxo.iB 34264 rpH. y 2013
pouii (cepemHboMicsuHUE nmoxix 2855 rpH.) 3
SIKOTO 3HOB TaKW IOYAJIOCh 3MCHIICHHS DPiBHSI
BHKH/IIB IIKiJJTHBUX PEYOBHUH.

3500
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[oxia Ha oyLwy HaceneHHs, rpH

| —— [liokcua cipkn —8— [liokcua asoty Hiokeua Byrneuo, MAH.T Oxkcupa Byrrneuto (nogatkosa BiCb)|

Puc. 1 — JIlunamika B3aeM0O3B’ 13Ky MK PIYHUM JJOXOZOM Ha AYIIY HACCICHHs Y KpaiHH Ta 00CAraMy BUKHUJIIB
niokcuaa cipku (3 1990 poky), giokcuna azoty (3 1990), okcuaa (3 2000 poky)
Ta giokcunaa Byraeo (3 2004 poky) 10 2017 poxy
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3 ypaxyBaHHSM TOTO, IO JOXiA Ha AY-
1y HacelleHHsT (JOPMYETHCS 3a paXyHOK J0XO-
JIiB TIPAIIOIOYNX Yy KpaiHi, MoOyZoBaHa B3ae-
MO3aJIeKHICTh MK CepelHiM HOMiHaJbHUM
JOXOZIOM Ha OJHY Ipalioody ocoly Ta o0cs-
raMyd BUKHIIB IIKiJJINBUX PEYOBHH ITPOIOBK
2010 — 2017 pokiB (puc. 2). Sk 6aunmo, Mak-
CHUMYM 3pOCTaHHs BUKHUJIB BiJIOBiZa€ PiBHIO
HOMiHaMRHUX AoxomiB 39180 rpH. (cepemHbo-
MICSYHMIA HOMIHANBHHAN IOXiJ] HA OJHY TIpa-

mror4dy 0cody 3265 rpH.) i crocTepiraerbes
BiH y 2013 poui, micis UpOro piBeHb BUKH/IB
mouaB 3HWKyBaTuCh. CmiBcraBieHas i3 EKK
JI03BOJISIE JIMTH BHUCHOBKY, IO HOMIHAJIbHUM
JOXOZ0M Ha OAHY Mpaloyy 0cody y po3mipi
39180 rpH. € Ti€H0 «IOBOPOTHOK TOYKOIO»,
sika 3a0e3medye 3MiHy €KOJIOTIYHOI CHTyarii y
KpaiHi. Aje, Sk 0a4MMo, IOA0 JIOKCHIY Cip-
KW, TO HeraTuBHI TeHaeHIii y 2017 pori gacT-
KOBO ITOYaJTH BiJTHOBIIFOBATHCE.

Qbcar BuKUAIB, TMC.T
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CepefHit HoMiHanbHWA 4OXiA Ha O4HY Mpautooyy 0coby, rpH

Puc. 2 — Jlunamika B3a€MO3B’sI3Ky MiXK CEpeIHIM HOMIHaJIbHUM JIOXOJIOM Ha OJIHY Mpalorouy oco0y B YKpaiHi
Ta o0CsiraM¥ BUKHIIB TIOKCH/IA CIpKH, TIOKCHIA a30TY, OKCH/IA Ta JI0KCHIa BYTJICIIO
BpoxoBx 2010 - 2017 pokis

OCKiBKH  €KOJIOTIYHAN CTaH OyIb-SKO1
KpalH{ 3aJIeXKHTH BiJ CUTYalii y Tamy3sx ii Ha-
IIIOHAJILHOIO TOCIIOJIAPCTBA, HA HAIy JTYMKY
JIOLLTBHO TIPOBECTH aHAJi3 MOMIIMBOCTI JIOCSIT-
HEHHSI «[TOBOPOTHOT TOUKM» Y MPOBITHUX TaTy-
31X €KOHOMIKM Ykpainu. /s anamizy oOpaHi
Taki rajuysi: A00yBHa raixy3b Ta PO3pPOOJICHHS
Kap’epiB; mepepoOHa rany3b; MOCTAYaHHS eIeK-
TpoeHeprii, ra3zy, mapy Ta KOHIUIIHOBAaHOTO
MOBITPSI; TPAHCIIOPT, CKJIAJIChKE IOCIOAapPCTBO,
TIOIITOBA Ta Kyp €pchbka ciyx0a; CijbCcbKe, Ji-
COBE Ta pHOHE roCroAapCTBO.

3 METOI OIIIHKKA €KOJIOTiuHOi cHTyarlil
Ta MOXIIMBOCTI JOCSATHEHHS «IIOBOPOTHOI TOY-
km», modymoBani EKK ais ycix anamizoBaHHMX
rajsy3eu.

Ha puc. 3 maBenena B3aeMO3aJeKHICTh
MIX BUKHJIAMH IIIKiIJTABUX PEYOBUH Ta pPiBHEM
CEPEeIHBOMICIYHOI0 HOMIHAJIBLHOIO JOXOy Ha
0JIHy 0c00y y 10OyBHIl raay3i Ta po3po0sIeHHI
Kap €epiB.

~ 72~

OtpumaHy 3aJeXKHICTH MOXIMBO BBa-
xatn EKK mns moOyBHOI Tamy3i Ta po3po0-
NeHHs Kap’epiB. Ha Hill croctepiraeTbest «Imo-
BOPOTHA TOYKa, KA BIAMOBIAE PIBHIO cepe-
HBOT'O HOMIHAJIBHOTO JIOXO/y Ha OJJHY 0CO0Yy Y
ramysi 63468 rpu. (5289 rpu. / micsup) 1 gocs-
rayTa BoHa Oyna y 2013 pomi. Sk 6aurmo, Be-
JMYHMHA JJOXOJy € CYTTEBO BHIIOKO 32 BiJIINOBI-
JHUI TIOKa3HUK B HijoMy mo Ykpaini (39180
TpH.), 10 MOKJIMBO TOSICHATH THM, 11O PiBEHb
3apo0iTHUX TIAT y MOOYBHIN ramy3i 3aBXKIH €
BUIIMMH 3a 1HIII.

Ha puc. 4 ta 5 HaBeneHi B3aeMo3ajeK-
HOCTi MiX BHKHJaMU IIKiJUIMBUX PEYOBUH Ta
piBHEM  CEpEeIHBOMICIYHOTO HOMIHAJILHOTO
JIOXO0JIy Ha OJIHY 0CO0Y y IepepoOHii raaysi Ta
MeTayprii BifmosigHO. IX MOXIHBO BBaXAaTH
EKK nns mepepoGHoi ramy3i Ta Metanmyprii. Ha
HUX CIOCTEPITAIOTHCS KIIOBOPOTHI TOUKH», aJe
HE TaKi YiTKi, SIK Yy TOINEPEIHbOMY BHUIIAJIKY.
Crnioyatky craj BUKUZIB [TOYABCS 32 BEJIMYUHU
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O6csr Bukuais
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CepepHiii HOMiHanbHUI OXi4 Ha OfiHY 0coby B ranysi, rpH.

Puc. 3 — Jlunamika B3a€MO3B’sI3Ky MiXK CE€peIHIM HOMIHaJIbHUM JIOXOJIOM Ha OJIHY 0co0y y 100yBHill ramy3i
VYkpainu Ta o0csiraMu BUKHIIB JIOKCHAY BYTJICIIO Ta 1HITUX pedoBrH BIpoaoBxk 2010 - 2017 pokis
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CepepHin HOMiHanbHW M Aoxia Ha ogHy ocoby B ranyasi, rpH

Puc. 4 — JIlunamika B3a€MO3B’ 13Ky MiXk CEPEHIM HOMIHAIILHUM JTOXOJIOM Ha OJIHY 0c00Yy y mepepoOHiii ramysi
VYkpainu Ta o0csiraMu BUKHIIB JIOKCHAY BYTIICIIO Ta iHIMUX pedoBuH BrpoaoBxk 2010 - 2017 pokis
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CepepHiii HOMiHanNbHWUIA JOXiA Ha oHY ocoby B ranya3i, rpH.

Puc. 5 — JIlunamixa B3aeM03B’ 3Ky MiXK CE€peIHIM HOMIHAJIEHUM JJOXOJOM Ha OJHY 0co0y y MeTamyprii YKpainu
Ta 00csiraMM BUKH/IIB TIOKCHTy BYTJIEIIO Ta iHIIMX pedoBuH BIipoosxk 2010 - 2017 pokis
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CepeIHhOr0 HOMIHAJIBHOTO JIOXOAY B rajly3i Ha
piBai 33252 rpH. (2771 rpH./micaus (2011 pik),
ajie BiH BUSIBUBCSl HECTIHKWM 1 HACTYIHUHN CHiajl
crnioctepirascst Ha BennunHi 39732 TpH. (3311
rpH. /Micsip) y 2013 porii.

Sk GaunMo, BeTMYMHA AOXOAY Y TIEPIIIii
TOYLI € JIEII0 HIPKYOKO 3a BIJMOBIIHUN IOKa3-
HUK Yy minomy no Ykpaini (39180 rpu.), Tomy,
MOJKJIMBO, 1 HE BiOYJIOCh OUYIKYBaHWX 3MiH. Y
2013 porri BeMHYIMHA CEPETHLOTO HOMIHAJIEHOTO
JIOXOJy B TIEpepoOHii ramy3i cTajla Ha piBHI
cepenHbol Mo KpaiHi i Oyna AocATHyTa CTiiKa
«TIOBOPOTHA TOYKA».

[Moxi6Hi 10 mepepoOHOT rayry3i TeHACHIIIT
CIIOCTEPITraloThCsl y METANYPrii, sIKa BXOAUTH JI0
ii ckmamy. Crioyatky craj BUKHIIIB TTOYaBCS 3a
BEIIMYMHH CEPEIHHOI0 HOMIHATBEHOTO JTOXOIY B
metanyprii Ha piBai 42180 rpH. (3515 rpH.
/micss (2011 pik), anme BiH BUSIBHBCS HECTiH-
KAM 1 HACTYITHUH CTaJ] CIIOCTEepIiraBcsl Ha BEJIH-
yuHi 49584 rpH. (4132 rpH. /Micsus) y 2013
porii.

Sk O6aunMo, BeTMUMHA AOXOAY V TIEPIIii
TOYLI BUSBUJIACH BUILOIO 32 BiIOBIIHUN MOKa-
3HUK y minoMy o Ykpaini (39180 rpn.), ane ii
BUSIBUIIOCH HEIOCTaTHBO 1 CTIHKUIA TmeperoM
BinOyBcs y 2013 porii, sk 1 mepepoOHil ramy3i

3aranoM. OTKe «IOBOPOTHOIO TOYKOIO» ISt
MeTanyprii € piBeHb BEIMYMHA CEPEAHBOTO
HOMIHAJIBHOTO JTOXOAY Ha OJHY 0co0y Yy po3-
Mipi 49584 rpH.

Ha puc. 6 maBenena B3aeMO03ajeKHICTh
MK BUKHJAMH IIKIJIHBAX PEYOBUH Ta PiBHEM
CepeAHbOMICIYHOTO HOMIHAJIBHOTO JOXOAY Ha
O/iHy 0C00y y raiy3i MOCTaYaHHs €ICKTPOCHE-
prii, ra3zy, napu Ta KOHAULIHIOBAaHOTO MOBITPSI.

OTtpumany 3aJ€KHICTb, SIK 1 IONIEPEIHIO,
MosknuBo BBaxkatu EKK mis ramysi mocrauan-
HSl €JIEKTPOCHEprii, Ta3zy, napu Ta KOHIULIHO-
BaHOro moBiTps. Ha Hili cnocTepiratoTbest ABi
«MOBOPOTHI TOYKM». CIOYaTKy CIaj BUKHIIB
MOYaBCsl 32 BEIUYMHU CEPEIHLOTO HOMiHAIb-
HOTO JI0XOAy B raimy3i Ha piBHI 58620 TpH.
(4885 rpH. /micsaup (2014 pik), ane BiH BUSBH-
BCSL HE JIOCUTH CTIMKMM 1 HACTYITHUH CIaJl CIIO-
crepiraBcst Ha BenmumHi 83016 rpH. (6918 rpH. /
Micsanp) y 2016 pori.

Sk 6aunMo, BeMYMHA AOXOY y TIEpIIii
TOYIIl € BUIIOIO 32 BiIMOBIIHUN TOKa3HUK Y ITi-
nomy o Ykpaini (39180 rpH.), ane BiH BUSBUBCS
HenocTatHiM. Y 2016 porri BenM4rHA CepeTHbO-
r0 HOMIHAJIBHOTO JIOXOAY y Taly3i MOCTa4aHHS
eNIeKTPOEHePrii, ra3y, napy Ta KOHAUIIHOBAHOTO
TIOBITPS BUSIBUJIACH JIOCTATHBOKO LISl JOCSTHEH-
HSI CTIHKOT «TTOBOPOTHOT TOUKNY.

O6csr Bukugis
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CepefHit HoMiHanbHWI foxia Ha ogHy ocoby B ranys3i, rpH

Puc. 6 — JIlunamika B3aeM03B’ 3Ky MK CepeIHIM HOMIHAIEHIUM JJOXOIOM Ha OJHY 0co0y y ramys3i rmoctadaHHs
eJIEKTPOEHEPTii, ra3y, napy Ta KOHIUIIHOBAHOTO MOBITPsl Y KpaiHu Ta 00csraMu BUKHIIB IIOKCH/IY BYTJIEIIO
i iHmIX pedoBUH Bripogosx 2010 - 2017 pokis

Ha puc. 7 HaBemeHa B3aEMO3AICKHICTH
MDK BUKHIaMH IIKiUIMBUX PEUYOBHH Ta PiBHEM
CEPEAHBOMICSYHOTO HOMIHAIBHOTO JOXOAY Ha
OJTHY 0CcO0y y raimy3i TPAHCIIOPTY, CKJIAJICHKOTO
rOCIIO/IAPCTBA, MOIITOBOI Ta Kyp’€PChKOI CITyK-
ou. Ii MmoxxmmBo BBaxkatn EKK s ramysi TpaH-
CIIOPTY, CKJIAQJICBKOTO T'OCIIOAAPCTBA, MOLITOBOT
Ta Kyp €pcbKoi ciay:k0u. Ha Hill cmocrepiratoTbes

NIBl «ITOBOPOTHI TOukm». CIIOYaTKy criaj BU-
KHIIB TOYaBCs 32 BEJIMYMHU CEPEAHBOTO HO-
MiHAJIFHOTO JIOXONy B Taiy3i Ha piBHi 32508
rpH. (2709 rpH. / micsaup (2011 pik), ane BiH
BUSIBUBCSI HE JIOCUTH CTIHKMM OCKUIBKH LSl Be-
JUYMHA € HIKYOIO 32 BiANOBIAHUN MOKA3HUK Y
L[lJ'IOMy no Ykpaini (39180 IpH.), TOMY, MOK-
JIMBO, 1 He BinOynoch odikyBaHux 3MiH. ¥ 2013

~74 ~



Jloouna ma oosxinnsa. Ilpobaemu neoexonozii. Bun.33. 2020
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CepepHii HOMiHaNbHUIA JOXiA Ha oAHY ocoby B ranysi, rpH

Puc. 7 — JIlunamixa B3aeM03B’ 3Ky MK CE€peHIM HOMIHAIEHUM JJOXOJIOM Ha OJIHY 0c00y y rairy3i TpaHCIOPTY,
CKJIaZICHKOTO TOCIIOapCTBa, MOIITOBOT Ta Kyp €pPChKOI CiTy:kOn YKpaiHu Ta oOcsiraMu BUKHIIIB
TIOKCHIY BYTJICITIO Ta iHIKX pedoBHH BIpoaorx 2010 - 2017 pokis

POl BETMYUHA CEpeHROT0 HOMIHATIBHOTO J0-
xony crana Ha piBHi 43068 rpH. (3589 rpH./
MiCSIlb), IO BUILNE CEPeAHbOI BETUYMHH TIO
KpaiHi 1 Oyna JOCSATHYTa «IIOBOPOTHA TOUYKa.
Haxainp, 3 2016 poky croctepiraerbcs mopy-
menns EKK mo BUKuaax MioKCUIy BYTJICITIO.

Ha puc. 8 HaBemeHa B3a€MO3aJIeXHICTh
MIDXX BUKHJAMH IIKiIJTMBUX PEYOBUH Ta pPiBHEM
CepeAHbOMICSIYHOTO HOMIHAIBHOTO JOXOAY Ha
oZHy 0c00y y raiy3si CUTbCHKOTO, JIICOBOTO Ta
pHOHOI0O roCIIoIapCTRa.

OTpumaHny 3aJ€KHICTh MOXKIIMBO BBa-

xatu EKK st ramysi ciibCbKOTO, JIiICOBOTO Ta
pubHOTO TocmomapcTBa TinbkH 3 2014 poky.
Lle, Ha Hamy QyMKY, MOKJIMBO MOSICHUTH HU-
3bKHM DPIBHEM CEPEJHBOTO HOMIHAIBHOTO JI0-
X0y y Tally3l K y TIOpIiBHSHHI 3 1HIIMMU Ta-
Ty3sIMH, TaK 1 3 CepeHiM 3HAYEeHHSIM 0 YKpa-
iHi. Ha Hili criocTepiraeThcsi 0JiHa «IOBOPOTHA
TOYKa» TPU BEIUYMHI CEpelTHHOTO HOMiHAJb-
HOTO JI0OXOAy B Tamy3i Ha piBHI 37680 rpH.
(3140 rpH./micsitip), 1110 BUIIE CEPEAHBOI BEIH-
yrHU 110 KpaiHi (39180 rpH.).
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Ce pedHii HOMiHanbHWUIA JoXia Ha ogHY O0coOy B rany3i, FpH

Puc. 8 — Jlunamika B3a€M0O3B’ 13Ky MiX CE€peIHIM HOMIHAIBHUM JJOXOJIOM Ha OJIHY 0c00y y rairy3i ciIbChbKOTO,
JCOBOTO Ta pHOHOTO TocroapcTBa YKpaiHu Ta o0csiraMy BUKH/IB JIOKCHTY BYTJIEIIO Ta IHIIMX PEYOBHH
BrpomoBx 2010 - 2017 pokis
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3 aHani3zy OTpUMaHUX pPe3yJbTaTiB MOXK-
JUBO JiHTH BHCHOBKY, IIO CYTTEBUM (hakTo-
pom mist nocsirnenas EKK na ramyseBomy pis-
Hi, SIK 1 Ha PiBHI KpaiHW B LIJIOMY, Ma€ piBeHb
JIOXOJIIB TpaIfOounX. BenmumHa cepemHboro
HOMIHAJIFHOTO JOXOMy € PI3HOIO JJIS Taly3ei,
aJie TOCSTHEHHS «IIOBOPOTHOI TOYKHM» BUSIBH-
JIOCh MOXJIMIBHM TIJIBKH 32 YMOBH, KOJIM BOHA
OyJa He HIDKYE CepeIHbOTO M0 KpaiHi.

VY Takux ramysfx, K J00yBHa i po3po0-
JEHHS Kap’ epiB, IepepoOHa Ta TPaAHCIIOPT,
CKJaJChbKe TOCIOAAapCTBO, IOINTOBa  Ta
Kyp’€pcbKa ciyOu «[TOBOPOTHA TOYKa» Oyna
nmocsrHyTa y 2013 pomi. B Toii ke "ac y ciib-
CbKOMY, pHOHOMY H JIiCOBOMY T'OCIIOJIapCTBI Ta
ranysi IOCTayaHHs eIeKTPOeHEePrii, rasy, mapu
# KOHIUIIIHOBAHOTO TOBITPS «IIOBOPOTHA TOY-
ka» Oyna mocsarayra 'y 2014 — 2016 pokax.

Y pe3ynabraTi MPOBEACHOIO  aHANI3Y
BCTaHOBJICHO, 1[0 B TAKUX Taly3sX, 5K JOOYBHA
i po3poOyieHHsT Kap’ €piB 1 CiTbChKe, pUOHE Ta
JiCOBE TOCMO/AAPCTBO HasBHA OJIHA «IIOBOPOTHA
TOYKay, y iHImMX — iX ABi. Ha Hamy aymky, 3a-
3HAa4YeHI Tajy3eBi OCOOIHMBOCTI  MOXIIUBO
MOB’SI3aTH 13 piBHEM BUTpPAT Ha OXOPOHY Ha-

BKOJIUIITHBOTO cepefioBuina. Y tadmuil 1 HaBe-
JICHI PE3yJIbTaTh aHali3y TEMIIB 3pOCTaHHS
BUKHWJIIB MIK{IJIMBUX PEYOBHH Ta Taly3€BUX BH-
TpaT Ha OXOPOHY HaBKOJIMIIIHBOTO CEPEIOBUIIIA.

Anani3 1ux JAHUX JI03BOJISIE OINTU BH-
CHOBKY TIpO Te, 0 B YKpaiHi OKpiM piBHS cepe-
JHBOTO HOMIHAJIBHOTO JOXOAY Ha OIHOTO Ipa-
LIOIOYOT0, BAKIMBE 3HAYCHHS TaKOX MaloTh
BUTPaTH Ha OXOPOHY HaBKOJHWIIHBOTO Cepero-
BUIIA B TAITY31.

Sk 6a4nMo, IS JTOCSITHEHHST «IIOBOPOT-
HOT TOYKW» y NOOYBHIii rairy3i He0OXigHO OyII0
3a0€3MeYNTH MIABUITICHHS TEMIIIB 3POCTAHHSI
0o0CiB BHTpaT Ha OXOPOHY HaBKOJHITHHOTO
CepeOBHINa B Tally3l BIPOJOBXK JBOX POKIiB.
[Ipn omHOWacHOMY BHCOKOMY pIBHI OIIaTH
mpami B Taiy3i, pe3ynbrar OyB MOCATHYTH Y
2013 pori. AHaloriyHa CUTYyallisi criocTepira-
€TbCS 1 y TIepepoOHiii ramysi, ane TyT HeoOXia-
HUI piBEHb JOXOAY Ha OJHOTO MPAIFOIOYOTO
OyB mocsirHyTHid y 2013 pori, ToMy 1 «1OBOpO-
THHX TOYOK» OyJo ABi. Y Tamysi TpaHCHOPTY,
CKJIaJICBKOTO TOCIOJApCTBa, IOIITOBOI Ta
Kyp €pCBbKOi CIyk0M 3a THUX caMHX NPHYHH
«IOBOPOTHUX TOYOK» OYJI0 JBi 1 MiIBUIIICHHS

Taoauns 1

,le/lHaMiKa JAHIHIOTOBUX TeMIIiB 3POCTaHHSA BI/IKI/I)]iB [[IKi)IJ'[I/lBI/IX PC€YOBHH Ta rajy3¢eBux BUTpaT
Ha OXOPOHY HABKOJIMIIHBOI0 Cepe1oBUIILA

Temnu 3pocranns, %

Hocrayanus Tpancnopr,
Jlo0yBHa ranysb Mepepo6na raysn eJleKTpoeHeprii, CKJIaJChKe Cinbcbke, JgicoBe
Ta po3po0deHHs (MeTanyprist) rasy, napm ta rocrnoJapcTBo, Ta pudHe
Kap’epiB KOH/IUIIiHOBAHOT0 MOmITOBA Ta rocrnogapcTBo
noBiTpst Kyp’€pcbKa ciry:kda
Poxu Butpatu Burparu Burparu Burpatu Burpatu
Ha Ha Ha Ha Ha
OXOpOHY OXOpOHY OXOpOHY OXOpOHY OXOpOHY
Buxknnais | HaBko- | Buxkunis | HaBko- | Bukunais | HaBko- | Buxumis | HaBko- | BuxkumiB | HaBKO-
JIUIITHBO- JUIITHBO- JUIITHBO- JUITHBO- JIUITHBOTO
O cepe- O cepe- O cepe- O cepe- cepeno-
JIOBHIIIA JIOBHIIIA JIOBHIIIA JIOBHIIIA BHIIA

150,28 | 127,04

2011 142,11 | 157,11 |(161,68) | (126,61) | 105,10

97,95 | 102,12 | 346,67 | 109,39 | 153,02

91,52 | 106,65

2012 111,34 | 106,65 | (92,37) [(119,95)| 105,17

114,88 | 6858 | 12296 | 230,93 | 13599

100,16 | 97,04
2013 10047 | 89,62

(102,19) | (106,85) | 98,72

38,48 | 11107 | 4107 53,37 271,94

73,38 95,78

2014 63,62 | 127,82 | (70,33) |(102,92) | 80,36

38258 | 74,57 59,63 80,17 31,63

95,47 | 100,39

2015 90,94 | 103,73 | (95,54) | (97,25) | 86,00

102,10 | 74,37 90,64 139,30 | 111,77

106,33 | 125,84
2016, 114,39 | 99,44

(109,93) | (140,29) | 109,62

177,10 | 149,98 | 264,21 | 80,81 190,87

80,50 | 103,33

2017 111,64 | 114,93 | (74,19) | (94,13) | 80,60

64,01 | 11899 | 70,31 122,91 | 116,83
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TEMIIiB 3pOCTAaHHsI BUTPAT Ha OXOPOHY HaBKO-
JUITHBOTO CEPEIOBHINA TAKOX TPUBAIO JIBa
poxu. KpiM Toro, sk 6aurMo TIicis JBOPITHOTO
301MBIIEHHS] BUTPAT Ha OXOPOHY HAaBKOJMII-
HBOT'O CEPEIOBUINA 1 JOCATHEHHS «IIOBOPOTHOT
TOYKH» B yCIX Tally3siX 3HIDKYBAJIUCH OOCATH
BUKHJIIB IIKIJUIMBUX PEUOBHMH. B pasi ckopo-
YEeHHS BHUTPAT Ha OXOPOHY HABKOJHUIIHBOTO
CepEeIOBHINA — BUKAIH 301THIITYBAIHCE.

[{o0 eHepreTUKH, TO HE TUBJISYNCH HA
BHCOKHI PiBEHb CEPEAHIX HOMIHAIBHUX JTOXO-
IIiB Ha OJHOTO Tpamordoro (BiH Bxe y 2011
pomi ckmamaB 40236 rpH.), TUHAMiKa BHTpaT

Ha OXOpPOHY HaBKOJIMIIHBOTO CEPEIOBHIIA B
ray3i CBiIYUTH MO Te, M0 iX 00CITH MOCTI-
HO TO 30UTBITYBAaUCh, TO 3MEHIIYBAINACH 1
TiTEKH BrpoaoBxk 2014-2015 pp. 3pocranu i
ToMmy, y 2016 pomi Oyia JOCATHYTa «IIOBOPOT-
Ha TOYKa» 1 B il ramysi.

VY cinbcbkoMy, JIICOBOMY Ta PHOHOMY
rOCHOAAPCTBI Oysa MO3UTHUBHA AWHAMIKA MO0
3pOCTaHHS BUTPAT Ha OXOPOHY HABKOJIMIIHBO-
IO CepelloBHIIA, a «IIOBOPOTHA TOYKa» Oyna
nocsirHyTa Tineku y 2014 poui BHacHizoK HU-
3bKOTO PiBHS OIUIATH Ipalli B Tajys3i.

Bucnoerxu

Hoseneno, mo EKK mns Ykpaiau moxke
Oyt mOOy/JOBaHA HAa OCHOBI B3a€MO3B’SI3-
Ky MK 00CsATaMy BUKUIIB TIOKCHIA CipKH, JTiOK-
cHJIa a30Ty, OKCHJIA Ta JIOKCHIA BYTJICIo U J0-
XOJIOM Ha Aylly HaceleHHs YKpainu. BcraHoB-
JieHo, o kpuBa Ky3Hens B ymoBax YKpaiHu Mae
«TOYKOBHIN» XapakTtep.

OOrpyHTOBaHO JIOLUIBHICTH  TOOYIOBU
EKK Ha oCHOBI B3a€MO3B’sI3Ky Mix 0OcsraMu
BUKHIIB IIKiJUTABUX PEYOBHH W JIIOKCHIA BYTJI-
IO Ta BEJIMYMHOIO CEPETHBOI0 HOMiHAIBHOTO
JIOXOJy Ha OJIHOTO TIPAIliBHUKA Y MPOBIIHMUX Ta-
TMy35X HaIlOHATBHOTO TocmomapcTa. [IpoBin-
HIMH BBKAIOTHCS TaTy3i 32 €(heKTHBHICTIO eKC-
MOPTHO-IMIIOPTHUX ONEpaliii Ta JO0XOIIB [0
KOHCOJTiIOBaHOTO OrOJDKeTy Kpainu. OTprMaHi
pe3ybTaTH JIO3BOJISIOTh JWTH BHUCHOBKY, IO
Juisi 3a0€3MeueHHs] YMOB CTajloro pO3BUTKY Ha-
[IOHAJTLHOTO TOCIIO/IAPCTBA 33 KPUTEPIEM EKOJI0-
TYHOi OE3MEeKH MOXKIIMBO 3aCTOCYBATH MOJCIb
TPHOX JIETEPMIHAHT: PE3yIbTYIOUHNA MOKA3HUK —
JocsiTHeHHs «1oBopoTHOT Toukn» Ha EKK (exo-
JIOTiYHA JIeTepMiHaHTa), (paKTOpH BIUIMBY — pi-
BEHP JIOXOJIIB MPAIIOI0YMX (COIiaNbHa JeTepMi-
HaHTa) Ta BUTPATH HA OXOPOHY HABKOJIUIITHBOTO
cepenoBuina (EKOHOMIUHA JICTEPMIHAHTA).

Hocmimxenns ramyzesoi EKK no3Bosiio
JUHTH BUCHOBKY TIPO HASBHICTH TICHOTO 3B’SI3KY
MK TIPUPOJOOXOPOHHUMH iHBECTUIISIMH, 1H-

BECTHUIIITHOI0 aKTHBHICTIO Ta KBali(ikoBaHU-
MU TPYAOBUMH pecypcamiu. ['amy3eBi iHBeCTH-
mii MOXYTh TPHHOCHTH 3HauHUM edekT 0e3
KapAWHAJIBHOI 3MIiHM BUPOOHWYOI CTPYKTYpH
TIJTBKHY 32 YMOB 1X TPHUPOIO0XOPOHHOTO IIijIec-
MPSMYyBaHHSI.

HoBexneHo, 1m0 3a0e3neueHHs ramy3eBux
IHBECTHINI y TPUPOIOOXOPOHHI 3aXOqu Ha
[IEBHOMY CTa0iJIbHOMY PiBHI 32 YMOBH HasIBHO-
r0 JOCTaTHBROTO DIBHS JOXOJIB TPAIIOI0OYNX
CTBOPIOE YMOBH JJIs CTAJIOTO PO3BUTKY HAILio-
HaJIbHOTO TocmozapceTBa. IlpupomooxopoHHi
IHBECTHIIl JO3BOJNATH 3MIHCHUTH MOJIEpHi3a-
[iF0 BUPOOHWIITBA, MiABUIUTH HAYKOEMHICTP
Ta NPUOYTKOBICTH BHKOPHCTOBYBAHUX TEXHO-
norii. [le mpusBene 1o 3MeHIIEHHS OOCSTIB
BHUKHJIIB MIKIJTMBUX PEUOBHH Ta ITiIBUIICHHS
piBHA oriatu npari. J[ificHO, miBHUIIEHHS Ha-
YKOEMHOCTI BUPOOHHIITBA 3a0€3MEUYUTh 301b-
HIeHHs ToTped y Kajpax OijbIl BUCOKOI KBa-
midikarii, piBeHb OIIaTH Mpalli SKAX BUIIIIH 32
cepenuiii. JIpyrum BaxIJIMBUM Pe3yJIbTaTOM
MPUPOAOOXOPOHHUX I1HBECTHIINA Oyze i Bu-
HICHHST SIKOCTI Ta KOHKYPEHTOCIIPOMOXHOCTI
MpoAyKIii, eheKTHBHE MPOCYBaHHS ii HA PUH-
Kax 30yTy.

Kongnixm inmepecie

ABTOpH 3asIBIISIIOTH, IO IyOJIiKalis HBOTO pyKonucy BHKoHaHa y mexax HJAP 01200102208
«bararokpurepianbHe ynpaBIiHHS CTAIUM PO3BHUTKOM MPHUPOAHO-TOCHOAAPCHKUX cucTem». Kpim To-
ro, aBTOPY MOBHICTIO TOTPUMYBAJIMCh ETHYHUX HOPM, BKJIIOUAIOUH IUIariat, ¢panscudikamnito JaHux Ta

MOJIBIMHY ITyOJTiKaIlito.
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ASSESSMENT OF THE CITY VISUAL ENVIRONMENT
(ON THE EXAMPLE OF KHOLODNOGIRSK DISTRICT OF KHARKIV)

Due to the rapid development of urban areas, the environment is undergoing significant changes. This also
applies to the visual environment. Man deforms the appearance of the natural environment, adjusts to himself, con-
stantly bringing new and new architectural structures and elements. However, solving the problems of urban infra-
structure has exacerbated the problems of visual comfort. Therefore, there is a need for a clear assessment of the
visual environment.

Purpose. To determine the qualitative characteristics of the video-ecological situation of the Kholodnogirsk
administrative district of the city of Kharkiv.

Methods. Field research and assessment of the visual environment of the city district; method of objective as-
sessment by photofixation; quantitative method of assessing the aggressiveness of the visual urban environ-
ment; method of calculating the index of severity of the lesion and the degree of lesion of White Mistletoe.

Results. The various visual fields of the urban environment, homogeneous and aggressive, were investigated
and determined. The smallest indicator of the homogeneity of the visual environment in the Kholodnogirsk district of
Kharkiv is observed around the territory of the Yunost Park — 3%, the largest — around the park on the VVolonteer Street
- 55%. It is determined that the index of aggressiveness of the visual environment varies from 0.66 to the maximum
possible 1. The degree of landscaping of the Kholodnogirsk district of the city of Kharkiv is established. The maxi-
mum rate of landscaping - 37%, determined in the park on the Volonteer Street and the minimum - 6% on the
Pryvokzal'na ploshcha. The results of calculations of the index of severity of damage and the degree of damage to trees
of recreational areas of the area by mistletoe (Viscum album L.) showed - severity index — 10.5% and degree of dam-
age — 27.3%, observed in Tivoli Garden, the smallest — in Yunost Park — 3.4% (index of seriousness) and the square of
0. I. Meshchaninov Square — 8% ( degree of damage to tree species).

Conclusions. In recent years, there has been a significant deterioration in the visual environment in cities
where most of the population lives. It was revealed that for the territory of the Kholodnogirsk district of the city of
Kharkiv, the highest homogeneity indicators are inherent in locations with old buildings, and aggressiveness is in a
new building. This demonstrates the need for a well-equipped recreation areas that can "mask" of visual ground dis-
comfort urbogeosystem. An important component of the comfortable visual environment of the city - landscaping, for
the Kholodnogirsk district of Kharkiv, in accordance with the standards, is not sufficient. One of the most important
factors in reducing the number of green areas is the invasion of tree species by mistletoe (Viscum album L.) It is nec-
essary to focus the attention of local authorities on videoecological problems requiring a comprehensive solution.

KEYWORDS: videoecology, aggressive visual environment, homogeneous visual environment, factor ag-
gressiveness, mistletoe (Viscum album L.), index of the seriousness of lesions, the degree of damage, urban recrea-
tional areas

HEKOC A. H.!, TJIAJUP B. C.}, CAIIYH A. B.!

Xapxiecvkuil nayionanvruil ynieepcumem imeni B. H. Kapa3zina, matioan Ceoboou, 6, m. Xapxis, 61022
,Ykpaina

OLIHKA BI3YAJIBHOI'O CEPEJOBHUIIA MICTA (HA TPUKJIAAI XOJOAHOI'TPCBKOI'O
PAMOHY M. XAPKIB)

VY 3B’A3Ky 31 CTPIMKAM pO3BUTKOM ypOaHI30BHWX TEPUTOPiH, MOBKULIA 3a3HAE 3HAUYHHX Bumo3MiH. Lle
CTOCYETECS  BizyanpHOTO cepenoBuina. JlrognHa nedopMye 30BHINIHIN BUTIIA IPUPOAHOTO OTOYEHHS, ITiITAIITOBYE
miJ] ce0e, OCTIHHO MPUBHOCSYM BCE HOBI Ta HOBI apXiTEKTYpHI cropyau Ta eixeMeHTH. OJIHaK, BUpIICHHS Mpo0ieM
MICBKOi iHQPACTPYKTYpH, MPU3BETIO A0 3arOCTPEHHS MPpobieM BizyarbHOro koMpopty. ToMy BHHHKaE HEOOXITHICTD
B YiTKiH OLIHII CTaHy Bi3yaJbHOTO HaBKOJIMIIIHHOTO CEPE/IOBHIIA.

Mera. BusHaueHHs SIKICHAX XapakTEPUCTHK BiJICOEKOJIONTYHOI cHuTyamii XOJIOIHOTIPCHKOTO aaMiHicTpa-
THBHOTO paifoHy MicTa XapKoBa.
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Metonu. [TonpoBi JOCTIIKEHHST Ta OIliHKA BIi3yaJlbHOTO CEpPENOBHINA PAlOHY MicTa; METOX 00’ €KTUBHOI
OLIIHKH 3a JIOmoMororo (otodikcallii; KUTbKICHHI METO/I OI[IHKKA arpeCHBHOCTI Bi3yaJbHOTO MICHKOTO CEPE/IOBUIIA;
METOJIMKA PO3PaxXyHKY iHIEKCY CEPHO3HOCTI YpaskeHHS Ta CTYIIHS ypakeHHs OMenoro Oioro.

Pesyabrarn. JocnmipKeHO Ta BH3HA4YEHO pi3HI  Bi3yaJbHI IOJIST MICBKOI'O CEpEOBMINA- T'OMOICHHI Ta
arpecuBHi. HafimMeHII IOKa3HUK TOMOTEHHOCTI Bi3yaJbHOTO HAaBKOJMIITHBOTO CEPEIOBHINA y XOJIOTHOTIPCEKOMY
paiioHi M. XapKoBa CIOCTEPIracThecst HaBKOJIO TepuTopii nmapky IOHicTb — 3%, HaMOLIBIINI — HABKOJIO MApKy Ha BYIL
Bononrepceka — 55%. Bu3HadeHo, 0 MOKa3HHUK arpecHBHOCTI Bi3yaJbHOTO CepeoBHINA BapiroeThes Bix 0,66 no
MaKkCHUMaJIbHO MOJIMBOTO 1. BCTaHOBIEHO CTymiHB O3elieHeHHsT XOJIOJHOTIPCHKOrO paiioHy Micta XapkiB.
MakcuManbHUN TMOKa3HUK O3€JCHEeHHS — 37%, BHU3HAUYEHO HAa TEpUTOPil Mapky Ha ByJd. BoloHTepchKid i
MiHiMaTsEHUR — 6% Ha [IpuBoK3ambHiM wiom. Pe3ynsTaTi po3paxyHKIB iHAEKCY CEPHO3HOCTI YPasKEHHS Ta CTYIIIHS
YpasKeHHsI IEPEB PeEKpeariiHnx30H pariony Omenoro 6itoro (Viscum album L.) mokazamm — iHgeKC cepio3HOCTI —
10,5% Ta crymines ypaxkeHus — 27,3%,cnocTepirarotecs v caay TiBoji, HaliMeHIni — Ha Tepuropii mapky IOHicTs —
3,4% (3a iHgexcoM cepitosrocti) Ta y ckepi imeni O. I Memraninosa — 8% (CTymiHb ypasKeHHS IEPEBHUX HOPILT).

BucnoBkn. 3a octaHHI pOKM BiIOynocsi CyTTEBE MOTIPIICHHS Bi3yaJbHOTO CEpelOBHIIA B MicTaX, ne
MPOXXMBa€ OTbIA KiTBKICTh HACENeHHS. BUWsBIEHO, MO ISl TepUTOpii XOJIOTHOTIPCHKOTO paifoHy MicTa XapkiB
HAWOLIBIII TOKA3HUKH TOMOTEHHOCTI MPUTAMaHHI JIOKAI[SAM 3 OYIMHKAMH CTapoi 3a0yIOBH, a arpeCHUBHOCTI - came
HOBOOyOBi. Lle cBimUHMTH MPO HEOOXITHICT CTBOPEHHS J00Ope OONAINTOBAHMX pEKpearifHuX 30H, IO 3JaTHi
«3amMacKyBaTu» Bi3yalbHHi auckomdopt ypOoreocucteM. BakinBuii KOMIOHEHT KOMQOPTHOTO Bi3yalbHOro
CEepeNOBHIIIa MiCTa — O3CNEHEHHs, Uil XOJOTHOTIPCHKOTO paioHy M. XapKiB, BIATIOBIIHO IO CTaHIAPTIB, HE €
JoctatHiM. OnHAM 3 HalOUIbII BaroMux (akTopiB 3HMKEHHS KUIBKOCTI 3€JE€HHMX Haca/PKeHb € 1HBa3is JepeBHHX
nopin Omenoto Oumoro (Viscum album L.). HeoOxigHO akKIEHTyBaTH yBary MiCIIEBUX OpraHiB Bl Ha
BIICOCKOJIOTIYHUX MPOOIIeMaX, 10 MOTPEOYIOTh KOMILICKCHOTO BHPIIIICHHS.

K/JIIOUOBI CJIOBA: Bifeoekoyoris, arpecHBHE Bi3yalbHEe CEpEeIOBHUINE, TOMOTCHHE Bi3yallbHE
CepenoBHIIe, KOSDIIliEHT arpecHMBHOCTI, oMena Oima (viscum album 1), iHZEKC cepiO3HOCTI ypasKeHHs, CTYIIiHb
ypaxkeHHsI, MiCbKa peKpearliiiHa 30Ha

Hexoc A. H., Ciaxeips B. C.!, Canyn A. B.

Xapvrosckuii HayuonavbHblll yrueepcumem umenu B. H. Kapasuna, niowaos Ce0600b, 6, 2. Xaperos, 61022, Vkpauna

OILIEHKA BU3YAJIbHOM CPEJIbI TOPOJIA (HA IIPUMEPE XOJIOJJHOI'OPCKOI'O PAMOHA
I'. XAPBKOB)

B cBs3M cO CTpeMHTENbHBIM pa3BUTHEM YpOaHM30BHUX TEPPUTOPHI OKpY’Kalollas cpesia MpeTeprieBacT
3HAYMTENIbHBIC BUJIOM3MEHEHHUS. OJTO KacaeTcs M BU3YyalbHOW cpeabl. YenoBek nedopMHpyeT BHEMIHWI BHI
MPUPOTHOTO OKPY)KEHHsI, ITOCTOSHHO TPUBHOCSI BCE HOBBIE M HOBBIE APXUTEKTYPHBIE COOPY)KCHHUS U JJICMCHTBL
OnHaxo, penieHne npooreM ropoAcKoi HHPPaCTPYKTYpPhI IPUBEIO K 0OOCTPEHHUIO POOIIeM BU3yaIbHOTO KoM(popTa.
IosToMy BO3HHKaeT HEOOXOUMOCTD B UETKOH OIIEHKE COCTOSHIS BU3YaJIbHOM OKPYXKAIOMIEH CPEIbL.

Hens. OmnpenencHue KayeCTBEHHBIX XapaKTEPUCTUK BHACOIKOJIOIMYECKOM cHUTyanuu XOJIOJHOTOPCKOTO
aJIMHHUCTPATUBHOTO paifoHa ropoia XapbKoBa.

Metoasl. IToneBble rccne0BaHUS U OLIEHKA BU3yalbHOM Cpe/ipl paifoHa TOpoIa, METO OOBEKTUBHON OIIEHKH
¢ momoIpio (HOTOPUKCAIMH; KOJIMYECTBEHHBIH METO]| OLIEHKH arpecCHBHOCTH BU3YaIbHOW TOPOJCKOW Cpesbl;
METOJIMKA pacueTa HHAEKCa CEPhe3HOCTH MOPAKEHHUS U CTEIIEHb IOPAYKEHHUS OMENTBI OETIOMH.

Pesyabrarsl. VccnenoBaHsl 1 onpeaeieHbl pa3iMiHbIe BU3YaIbHbIE OISl TOPOJICKOH Cpe/ibl- TOMOTCHHbIE U
arpeccuBHble. HanMeHbIMII TOKa3aTedb T'OMOTEHHOCTH BH3YalbHOW OKpYXKaromieil cpernsl B XOJIOJHOTOPCKOM
paitone XappKkoBa HaOIIOZAeTCs BOKPYr TeppuTopuu napka FOHocTs — 3%, HanOOMNbBIIMI — BOKPYT Mapka Ha YL
Bomnontepckas — 55%. Omnpeneneno, 4Tto mokasarellb arpeCCUBHOCTH BU3YallbHOW cpenbl Bappupyercst oT 0,66 1o
MaKCHMMaJIbHO BO3MOXHOTO 1. YCTaHOBJIEHa CTENeHb O3eJieHeHUs] XOJIOJHOTOPCKOTO paiioHa ropoja XapbKoBa.
MakcuMalbHBIA TIOKa3aTelnb o3elieHeHusT — 37%, OmpenesieH0 Ha TEeppUTOpUH Mapka Ha yi. BomoHTepckod u
MHHUMAQIBHBIA — 6% Ha [lpuBoK3anbHON ImomIamy. Pe3ynbTaTel pacueToB MHIEKCA CEpPbe3HOCTH TOPAKECHUS U
CTEleHb MOPaKeHHs! JIEPEBbEB PEKPEAMOHHBIX 30H paiioHa omeroi Oenoii (Viscum album L.) moka3zanm - uHIEKC
cepbe3HocTd — 10,5% u crenens nopaxennst — 27,3%, Habmonarorcs B caty THBOIN, HAMMEHBIINE - HA TEPPUTOPHN
napka FOHocTb — 3 4% (10 MHIEKCY cepbe3HOCTH) U B ckBepe uMeHH A. 1. MemanntnoBa — 8% (cTeneHp opaxeHus
JIPEBECHBIX TIOPOI).

BoiBoabI: 3a mocieHNe TO/BI IPOU3OIIIO CYIIECTBEHHOE YXY/IILICHHE BU3yaJIbHON Cpe/bl B TOPOJAX, Iie
MPOXUBAET OOJIbINIAs YacTh HaceJIeH!s. BBIsABIEHO, YTO A1 TEPPUTOPUH XOJIOTHOTOPCKOTO paoHa ropoaa XapbKoB
HanOOJBIINE TIOKAa3aTeI TOMOTEHHOCTH TPHUCYIIH JIOKAIMSAM C JOMaMH CTapOi 3aCTPOWKH, a arpecCHBHOCTU —
MMEHHO HOBOCTPOWKE. DTO CBHAETEIBCTBYET O HEOOXOAMMOCTH CO3IAHMS XOPOIIO OOYCTPOESHHBIX PEKPEallMOHHBIX
30H, CHOCOOHBIE «3aMAaCKHPOBATH» BHU3YaNbHBIM AUCKOM(OPT ypOoreocucreM. BaxkHpI KOMIIOHEHT KOM(OPTHOMH
BU3YQJILHOM Cpe/ibl TOpOAa — O3€JIeHEHUE, /ISl XO0JOJHOTOPCKOro paiioHa I.XapbKOB, COMIACHO CTaHAApTaM, €CTh
HezocTaTo4HbIM. OZHUM M3 Hanboliee BECOMBIX (haKTOPOB CHIIKEHMSI KOJIMYECTBA 3€JICHBIX HACAKICHUH SBISIETCS
WHBa3usl JpeBecHBIX mopon Omensr Oemnoit (Viscum album L.). HeoOxoaumo akieHTHpOBaTh BHIMAHHAE MECTHBIX
OpraHoB BJIACTH HA BUACOIKOJIOTHYECKUX MPOOIeMax, TpeOyIOIIMX KOMIUIEKCHOTO PEIICHHS.

K/JIIOUEBBIE CJIOBA: BuieosKoorus, arpecciBHas BU3yalbHasl Cpefja, FTOMOTEHHAs BU3yalbHas Cpena,
k0 UIMeHT arpeccMBHOCTH, omena Oemast (viscum album 1), WMHIEKC CEphE3HOCTH TMOPAKEHUsS, CTETICHb
MOPa’KeHMS, TOPOJICKAsk pEKpearoHHas 30Ha
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Introduction

In modern conditions, the problem of as-
sessing the ecological state of the environment
has acquired economic and social significance
for Ukraine. Raising the issue of environmen-
tal safety, usually means air quality, water pol-
lution, increased noise, vibration, and radia-
tion, but leaves aside no less important socio-
environmental factor - the quality of the visible
environment. Everything visible environment
that surrounds a person is divided into two
components: natural and artificial. The natural
visible environment fully complies with the
norms of the psychophysiological state of man
and the physiological norms of vision. The arti-
ficial environment is a completely different mat-
ter. It differs from the natural and in many cases
contradict the laws of human visual perception.
The processes of urbanization and industrializa-
tion have distanced us from the visual ideal: the
artificial environment has ceased to bring aes-
thetic pleasure and has created a large number
of socio-environmental problems.

The interaction of architecture and ecol-
ogy is often limited, at best, to the use of envi-
ronmentally friendly materials and energy-
saving technologies in construction. In
Ukraine, the most pressing problem of the
quality of the visual environment has become
in the former Soviet times in connection with
the increasing pace of general urbanization.
The color scheme and structure of urbogeosys-

tems in this period differ sharply from the nat-
ural one. The architecture of cities is dominat-
ed by uniformity, urban buildings are mostly
static and have a large number of planes. Thus,
the artificial environment has given rise to an-
other problem of human ecology - the problem
of the quality of the visual environment, which
is studied by the science of videoecology. This
scientific field studies aspects of the visual
perception of the environment by man. The
author of this scientific field, as well as the
term "video ecology" is prof. Filin V. A. [1].
His research shows that a constant visual envi-
ronment, its saturation with visual elements,
can in some way affect the psycho-emotional
and physiological state of man. In general, the
artificial visual environment can be divided
into comfortable and uncomfortable (Fig. 1)
[2]. In turn, uncomfortable visual fields are
represented by two types: aggressive and ho-
mogeneous. It is determined that aggressive
visual fields consist of many identical ele-
ments, evenly distributed on a surface, and
homogeneous are those visible fields in the
surrounding space, where either there are no
visual details at all, or their number is sharply
reduced [1, 2, 3].

Figure 1 presents the classification of
types of visual environment of the city. Thus, a
comfortable visual environment includes ob-
jects that bring visual aesthetic pleasure to a

( Artificial visual environment )

Comfortable

« City street art
«* \ertical landscaping
«* Recreational and park areas

+* Small architectural forms
< Whimsical houses

Uncomfortable

( Aggressive )

(Homogeneous)

w#* Rows of identical windows on the
flat walls of houses
«# |dentical gecmetric
pattern
w* Wetal grilles as a fence

«* Bare concrete walls

& Glass walls

«* Gray asphalt pavement
« Deaf fences

«* Partitions

 Rectilinear architectural details

" Underground passages

Fig. 1 — Classification of types of artificial visual environment
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person, such as planar surfaces with the use of
vertical landscaping, colorful graffiti, and ar-
chitectural details using smooth lines. An un-
comfortable visual environment can include
objects such as monotonous walls of houses,
gray asphalt, and defenses because such objects
contain straight lines, monochromatic shades,
and gray planes. Metal grilles and rows of iden-
tical windows in houses can also have a nega-
tive impact on the psycho-emotional and psy-
cho-physiological state of a person. Such ob-
jects can be classified as aggressive.

Professor Filin V. A. notes that in recent
years there has been a significant deterioration
of the visual environment in human habitats [3].
Particularly great changes have taken place in
cities, where there are many homogeneous and
aggressive visual fields. For example, in the
environment of homogeneous fields, the human
eye can not fully perceive the surrounding in-
formation because in such an environment it has
nothing to cling to, that is, the eyes do not work
in "economy mode", and this inevitably leads to
feelings of discomfort. Also prof. V. A. Filin [2]
states: "Adverse environment is one of the fac-
tors that lead to changes in eye function, so the
number of myopia in cities is usually greater
than in villages." In an aggressive visible envi-
ronment, a person is often in a state of unrea-
sonable resentment. Experts call this disease
"Big city syndrome", which is often about is the
aggressiveness of society. As a rule, where the
visual environment is not more comfortable,
there is a tense atmosphere, more cases of crim-
inogenic and immoral behavior. Psychologists
who studied the behavior and level of develop-
ment of children in areas of new development
found that children in the neighborhood lag be-
hind in development from their peers who live
in the historic part of the city. According to sci-
entists, the very architecture of new buildings
with their right angles has a depressing effect on
the psyche [1, 2, 3, 4 ]. These facts are another
evidence of the urgency of the problem of video
ecology of the city.

The urban environment cannot be suc-
cessfully studied and modeled without taking
into account the attitude to it that exists in the
minds of ordinary inhabitants of this environ-
ment. According to Kaganov G. Z. [5], their
subjective opinions, sympathies, and assess-
ments are no less important environmental fac-
tors than purely objective factors — sanitary,

geographical, socioeconomic, and others. Ex-
plains it interesting socio-ecological phenome-
non hypothesis psychologist Heydmetsa M. un-
der which a resident of the city pays special at-
tention to the environment mainly when there is
something wrong [6, 7, 8].

Therefore, for the purposes of videoeco-
logical assessment it is possible to use sociolog-
ical methods [9]. They are based on questions
about total assessments of quality of life in dif-
ferent areas of the city, their aesthetics, and the
quality of the visual environment. However, the
methods of sociological sur veys are not devoid
of subjectivity, which is explained by sharply
individual aesthetic assessments of people's ac-
ceptance. In this regard, they can be used only
in combination with other research methods.

Ukrainian scientist prof. Fesyuk V. O.
[10], considering aspects of the formation and
development of large urban systems of north-
western Ukraine, proposed an algorithmic mod-
el of constructive-geographical and geoecolo-
gical analysis of the environment of large cities
and an algorithm for implementing the process
of optimizing the ecological state of cities. A
technique has been developed that allows us to
practically assess the level of video-ecological
favorableness of the urban environment. Its es-
sence is to calculate the coefficient of videoeco-
logical favorability [7, 8]].

Many scientists also consider the urgen-
cy of the problem of comfort and ecological
safety of the visual environment of the city in
their works [5-8, 11-13]. They believe that the
problem of visually uncomfortable environment
is caused primarily by the following factors:
reduction of green areas; lack of purposeful
work on the restoration of the facades of exist-
ing buildings on the central streets and squares
of the city, as a result of which there is an "' anti-
aesthetic effect "'; spontaneous location of small
architectural forms on sidewalks, unsystematic
installation and sometimes aggressive advertis-
ing posters and billboards, low lighting of fa-
cades of architectural monuments and new
compositional and architectural structures [7, 8
]. Accordingly, it is important and relevant to
determine the video-ecological situation of ur-
ban areas.

The purpose is to determine the qualita-
tive characteristics of the video-ecological situa-
tion of the Kholodnogirsk administrative district
of the city of Kharkiv.
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Methodics

Determination of the videoecological
situation in the administrative district of the
city took place using field and in-house re-
search methods. Field surveys and assessment
of the visual environment were performed us-
ing methods of objective assessment of photo
and video capture. When processing field ma-
terials, the method of quantitative assessment
of the aggressiveness of the visual urban envi-

ronment was used. It is determined that the
indicator of a comfortable video-ecological
situation is the landscaping of recreational are-
as and the city in general. Assessment of the
quality of green areas in recreational areas in
the area was performed using the method of
calculating the index of severity of damage and
the degree of damage to wood species by mis-
tletoe (Viscum album L.).

Research results and their discussion

The Kholodnogirsk administrative dis-
trict of the city of Kharkiv was selected for
research and a video-ecological assessment of
the territory was performed. The choice of this
territory is due to social demand, which is
aimed at creating comfortable conditions for
human life. Such conditions can be created
due, first of all, to recreational zones within the
city. Therefore, it is important to determine the
quality of the visual environment of the recrea-
tional areas and adjacent areas.

The study was conducted in three stages.
As already mentioned, there are two types of
visual fields: aggressive and homogeneous.
That is why at the first stage of research by the
method of objective assessment with the help
of photo and video fixation the assessment of
the homogeneity of the visual environment was
carried out. By themselves, recreational areas
are comfortable for the psychophysiological
state of man, homogeneity is created by the
visible fields around, it is mainly planes creat-
ed by residential buildings. Therefore, it was
advisable to choose a space within a radius of
500 meters around the areas set aside for recre-
ation. The following areas were selected for
research: areas around the park on the Vo-
lonteer Street, Yunost Park, O. I. Meshchani-
nov Square, Pryvokzal'ma ploshcha, Tivoli
Garden, and the park around the monument to
the firemen.

With the help of visual research and the
method of photo fixation, the total number of
buildings in the study areas and the number of
buildings that create planes of homogeneous
visual fields were determined. Yes, in the area
around the park on the street. It was found that
about 55% of the surrounding visual space is
characterized by monotony, monochromaticity,
lack of objects to distinguish the human eye,
and so on. These are, as a rule, end vertical
walls of high-rise buildings, walls of some ob-
jects of social infrastructure (schools, kinder-

gartens, etc.). Around most other recreational
areas within a radius of 500 m there is 17-50%
of visual space, which can be described as ho-
mogeneous, because it is mainly multi-story
residential complexes of the 60-70s of the last
century. The lowest level of visual field homo-
geneity was observed around the Yunost Park
area and accounted for about 3% of the total
number of visual areas created by certain ob-
jects. This rather low figure can be explained
by the location of the park because it is located
on the outskirts of the city, so the surrounding
streets are built up mostly one-story houses of
the private sector or not built at all.

The results of the first stage of the study
showed that the homogeneity of the visual en-
vironment of the Kholodnogirsk district of
Kharkiv has high rates in residential areas,
where people spend most of their lives. Such
areas should be arranged with the help of
greenery, small architectural forms, and graffi-
ti. After all, only in this way it is possible to
create a comfortable visual environment [13 ].

In the second stage of the study, an ag-
gressive visual environment was identified be-
cause, in contrast to homogeneous visual
fields, aggressive ones can be more clearly
characterized and quantified. For this purpose,
the method of quantitative assessment of the
aggressiveness of the visual environment, pro-
posed by Golubnichy A. A. [11], was used.
The main principle of the technique is based on
the differentiation of the plane of the visible
field into cells. It is further possible to calcu-
late the coefficient of aggression (Ku) as the
ratio of the number of aggressive cells (with
the presence of identical objects) to their total
number. Initially, objects for assessing the ag-
gressiveness of the visual environment and
viewpoints (ie, stationary points in space from
which the researcher observes a specific ob-
ject) were selected for photo-fixation in the
study area. The research was conducted at the
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following sites: Plastychnyi lane,198, Illinska
str., 65, Volonteer str. 1a, new building on the
Sloviansk str., Pryvokzal'na ploshcha, 2. The
viewpoints are chosen according to the places
of mass presence of people. Photo fixation was
performed for each object at the same height -
the average height of the human eye.

Subsequently, the number of grid cells
was determined horizontally

Np=a/o,
and vertically 1)
Nv=pB/g,

where: o is the angle of view of the in-
vestigated plane horizontally — for vertical or
inclined surfaces or width — for horizontal sur-
faces, in degrees;

B — the angle of view of the studied
plane vertically — for vertical and inclined sur-
faces or along the length — for horizontal surfac-
es, in degrees; @ is the angular size of the area
of clear vision, in degrees. This approach was
chosen in accordance with the research results
of prof. Filin V. A. [1, 2].

The obtained photographic materials pro-
vided an opportunity to determine the coeffi-
cient of aggression. In this case, it depends on
the number of cells with more than two visually
similar objects and the total number of cells in
the grid. This is determined by the formula [11]

Kagr=Nag/ZN, 2

where: N, — the number of cells in
which more than two visually similar objects;

EN(N,+ N,) — the total number of
cells in the grid.

As a result of the study, the coefficient
of aggressiveness of the visual environment for
each of the objects was determined. Approxi-
mation of indicators to 1 indicates an increase
in aggression. For the plane created by the
house on the lane. Plastychnyi, 198, this ratio
is 0.68. Given the almost complete absence of
landscaping around, this is a small indicator,
which was positively affected mainly by the
alternation of architectural details. As a result
of visual assessment of the next visual field - a
plane created by a multi-story building on the
street. lllinska, 65, the coefficient is set at 0.86.
Regarding the plane created by the house on
the Volonteer Street 1a, the coefficient of ag-
gression is 0.8. These houses and the planes
they create are located directly around the rec-
reational area, the landscaping of which can be
considered satisfactory. However, due to the

significant number of identical small elements
and their close relationship in the visible field,
the rate of aggression increases significantly.
The maximum coefficient — 1, characteristic of
a plane set buildings on the street Slovyansk.
Such a high value is due to the uniform place-
ment of the same architectural details over the
entire plane of the visible field. The lowest coef-
ficient — 0.66 has a visible field created by the
facade of the post office building (Pryvokzal'na
ploshcha, 2). The large size of architectural de-
tails and sufficient landscaping, which "hides"
the same details, reduce aggression.

The results of the study showed that
most of the visual environment of the recrea-
tional areas of the Kholodnogirsk district of
Kharkiv meet high levels of aggression, and
therefore do not provide positive visual needs
of the population. The fact that the highest co-
efficient of aggression is inherent in the areas
with new buildings, indicates the emergence of
problems at the design stage of architectural
structures. Given this, it should be noted that
now it is necessary to focus considerable atten-
tion on specialists responsible for urban devel-
opment on the video-environmental aspects in
order to optimize them [9].

But there is another factor that affects
the quality of the visual environment - is land-
scaping. Greenery is able to hide aggressive
and homogeneous fields, changing the envi-
ronment to a more visually comfortable for the
psychophysiological state of man. Therefore,
at the third stage of the research, an assessment
of landscaping of the Kholodnogirsk adminis-
trative district of Kharkiv was performed.

The research was conducted by measur-
ing the area occupied by greenery and the total
area of the park or recreational area. The indi-
cator of landscaping of the territory (%) was
calculated (Table 1).

Thus, the degree of the landscaping of
the park on the Volonteer Street is 37% of the
total area, and the area that is classified as rec-
reational - Pryvokzal'na ploshcha - is land-
scaped by only 6%. Other recreational areas
are landscaped by 30-36%. It is determined
that landscaping of recreational areas does not
reach even 50%, which should meet the stand-
ards [14] and is not sufficient. Thus, even rec-
reational areas are not able to provide the Kho-
lodnogirsk district with sufficient indicators of
landscaping, not to mention landscaping of
residential buildings.
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Table 1

The results of research on the assessment of landscaping
Kholodnogirsk administrative district of Kharkiv

Ne | Name of park / recreational area Total azlrea, Area of gzee”ery’ Landscaping
m m rate, %

1 Pryvokzal'na ploshcha 141 600 8,000 6

2 0. I. Meshchaninov Square 194 800 58 400 30

3 Yunost Park 451 900 143 900 32

4 Tivoli Garden 85 200 30700 36

5 Volonteer Street Park 108 600 40 550 37

Based on the results led the study should
be noted that the planting area Kholodnogirsk
area is not sufficient and needs much the opti-
mization updates green space in the park areas,
new planting areas, and, consequently substan-
tial investment [14]. Such measures will in-
clude not only the creation of new facilities
that will be able to solve the visual video-
ecological problems of the city, the improve-
ment of microclimatic conditions, partially
solve the problems of exposure to polluted air
and others. Also, thanks to the solution of the
problem of landscaping, it is possible to talk
about the greening of all elements of the infra-
structure of the district and the city as a whole.
For example, it is more appropriate to use ver-
tical landscaping. Unfortunately, currently, the
use of this type of landscaping is not typical
for recreational areas and adjacent areas of the
Kholodnogirsk district of Kharkiv, and this,
above all, has a negative impact on the video-
ecological situation. Another means of green-
ing the urban space with the help of greenery is
the creation of plant corridors. These objects
create a favorable microclimate due to green-
ery and have a positive effect on the psycho-
physiological state of the population. However,
it should be noted that solving the problem of
landscaping requires a comprehensive ap-
proach. Not only landscape designers but also
ecologists, scientists, economists, local gov-
ernments, and local authorities should be in-
volved.

In modern urban areas, a significant part
of the wood species used in urban landscaping
is negatively affected by various factors. At-
mospheric pollution, surface runoff pollution,
pests, and parasitic plants - all this leads to the
mass death of urban flora. It was found that for
the Kholodnogirsk district of Kharkiv the main
problem of landscaping is the defeat of tree
species by mistletoe (Viscum album L.). Mis-
tletoe (Viscum album L.) is a dioecious semi-

parasitic shrub with yellowish-evergreen leath-
ery leaves that grows in the crowns of many
species. Mistletoe is called semi-parasitic be-
cause its leaves are capable of photosynthesis,
from the host plants take only water and min-
erals. As a rule, mistletoe spreads in its natural
environment with the help of winter herbivo-
rous birds - thrushes and waxwing, which feed
on its fruits. Another way of spreading it is that
spores are transferred with the help of contam-
inated tree pruning equipment and this pro-
motes vegetative propagation of mistletoe.
Studies have shown that maple trees (Acer
Platanoides) and linden trees (Tiliacordata) are
most susceptible to infection by this semi-
parasitic plant.

It is known that mistletoe (Viscum al-
bum L.) belongs to the category of active inva-
sive plants. This is due to particularly favora-
ble conditions for the development of popula-
tions of this plant semi-parasite in areas where
plantations are usually the weakest compared
to natural due to increased anthropogenic pres-
sure. Such areas are recreational areas of the
city. Greenery here is not only the "lungs" of
the city but also a means to create a comforta-
ble visual environment. Therefore, maintaining
these plants in good condition is an extremely
important and urgent task. The research was
conducted in the above-mentioned recreational
zones of the Kholodnogirsk district of the city
of Kharkiv: Yunost Park, O. |I. Meshchaninov
Square, the park on Volonteer Street, the park
around the around the monument to the firemen
and the Tivoli Garden.

The results of field studies of park areas
made it possible to perform calculations of the
severity index (SI) and the degree of damage to
trees by the semi-parasite plant Mistletoe white
(Viscum album L.).

Thus, first the severity index (SI) of tree
species was calculated according to the formu-
la [15]



Jloouna ma oosxinna. Ilpobaemu neoexonozii. Bun.33. 2020

SI=[{(PxQ)}/(MxN)] x 100 %, (3)

where: P — severity score,

Q — number of infected plant shaving the
same grade;

M — total number of observed plants,

N — maximum number on the rating
scale.

A visual inspection of woody plants
within recreational areas was conducted. The
basis of the above formula is to assess the se-

verity of damage to trees (P). To find it, we
used the appropriate scale (Table 2), where the
number of points depends on the number of
bushes of White Mistletoe (Viscum album L.),
parasitizing on a tree plant.

According to the scale, an assessment of
the severity of the lesion was provided for each
active plant in the recreational areas. For ex-
ample, the fragment shows the results obtained
during the study of tree species in the O. I.
Meshchaninov Square (Table 3).

Table 2
Scale of the severity of plant damage by Viscum album L [15]
Score Description
0 No incidence (no mistletoe)
1 1-5 per plant
2 6-10 per plant
3 11-15 per plant
4 16-20 per plant
5 >20 per plant
Table 3

Estimation of severity of defeat of wood breeds by White mistletoe ( Viscum album L.)
in O. I. Meshchaninov Square (fragment)

Ne Wood species N(lilr?sl():z:nogltt))ﬂsrs)e S Severity index
1 [Norway maple (Acerplatanoides) 14 3
o [Norway maple (Acerplatanoides) 9 2
3 [Norway maple (Acerplatanoides) 1
4 [Norway maple (Acerplatanoides) 2 1
5 ©Small-leaved linden(Tiliacordata) 1 1
6 [Norway maple (Acerplatanoides) 9 2
7 Norway maple (Acerplatanoides) 7 2
g [Norway maple (Acerplatanoides) 3 1
9 [Norway maple (Acerplatanoides) 2 1

Based on the determination of the sever-
ity assessment, the lesion severity index (SI)
was calculated. Therefore, for the territory of
Yunost Park this index is 3.4%. For the O. I.
Meshchaninov Square - 4.1%. The area of the
park around the the monument to the firemen
has a severity index of 7.2%, the highest figure
is 10.5% in the Tivoli Garden.

Subsequent studies calculated the degree
by white mistletoe infestation. For this pur-

pose, the total number of trees in the study area
and the number of woody plants affected by
White Mistletoe (Viscum album L.) were de-
termined. The highest value is typical for the
Tivoli Garden - 27.3%. The trees of the park
on Volonteer Street were also significantly
affected - 24%, in the park around the monu-
ment to the firemen - 14.4% and in the Yunost
Park - 12.5%. The lowest figure - 8% was rec-
orded in the O. I. Meshchaninov Square.
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Thus, as a result of the study, it was
found that the greatest damage from White
Mistletoe (Viscum album L.) affected the tree
vegetation of the Tivoli Garden and the park of
the park on Volonteer Street. These recreation
areas are located directly next to residential
buildings, where there are virtually no
measures to ensure plant health. The least
damage by this semi-parasitic plant is charac-
teristic of O. I. Meshchaninov Square and
Yunost Park. This is explained by the fact that
in these areas there is an alternation of species
composition of vegetation and the presence of
tree species resistant to damage (so 12% of the
trees in the O. I. Meshchaninov Square are
birches). Another factor in reducing the infes-
tation of plants with White Mistletoe is the
sanitary pruning of trees, in particular in the O.
I. Meshchaninov Square and Yunost Park.

The conducted research allowed to de-
velop recommendations for creating a com-
fortable visual environment for recreational
areas and adjacent areas [16]. To prevent the
appearance of aggressive and homogeneous
visual fields, you can use the following:

- It is important to improve landscaping
work in the city: increase the number of green-
ery, maintain plant health. For example, several
methods can be used to control white mistletoe.
This is primarily the treatment of mistletoe-
infected tree species (Viscum album L.). Also,
in accordance with paragraph 11.5 of the "Rules
for the maintenance of greenery in the settle-
ments of Ukraine", approved by the order of the
Ministry of Construction, Architecture, and
Housing of Ukraine Ne105 from 10.04.2006, to
control mistletoe mechanical method is used -
pruning mistletoe bushes that do not bear fruit,
5-7 cm, and with fruiting - at least 15-20 cm
below the place of its attachment to the branch-

)

Fig. 2 — Building of NUPh, Kharkiv

es. In the case of damage to the crown of trees
by white mistletoe by more than 60%, they must
be removed [17, 18, 19]. It is also important to
constantly replace remote affected trees with
invulnerable species such as conifers, nuts, or
birches.

- Use vertical landscaping on the walls of
buildings where there are no architectural ac-
cents (Fig. 2);

- Use advertising posters to optimize an ag-
gressive visual environment;

- Increase the number of small architectural
forms as objects of a comfortable visual envi-
ronment.

- Create modern wall paintings. Mural
painting has drawings on large planes. These
include wall paintings, murals, ancient cave
paintings. Such works were created in the city
of Kharkiv: the portrait of Lyudmila Gurchen-
ko, lane Gurchenko, 7 (Fig. 3), portrait of ac-
tress Natalya Fateeva on the street. Primerskii
22A (Fig. 4), the mural at "Strelka" on the
street Kontorskiy, etc [12].

- Apply whimsical architectural elements of
various shapes;

- Use the modern urban landscape ele-
ment and Street Art (Fig. 5).

Finally, it should be noted that videoecological
issues should be addressed by involv-
ing municipal authorities and utilities, such as
Kharkivblagoustriy, administrative (Kharkiv
Regional Department of Forestry and Hunting)
and production resources, involving modern
scientific developments and using design fan-
tasies to improve the urban environment. After
all, it is very important to take into account a
comprehensive approach to create a comforta-
ble visual environment in the city of Kharkiv.

Fig. 3 — Portrait of Lyudmila Gurchenko [20]
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Fig. 4 — Portrait of actress Natalia Fateeva [21]

Fig. 5 — Graffiti Salvador Dali, Kharkiv

Conclusions

A study of the quality of the video-
ecological situation within urban geosystems
has shown that in recent years there has been a
significant deterioration of the visual environ-
ment in human habitats. This problem is relat-
ed to the spread of the artificial environment,
which has arisen due to the processes of urban-
ization and industrialization. Particularly great
changes have taken place in cities, where there
are many homogeneous and aggressive visual
fields. It is established that these changes nega-
tively affect the psycho-emotional and psycho-
physiological state of a person. It was found
that the highest indicators of homogeneity are
inherent in areas with old buildings, and ag-
gression - it is the new building. The highest
coefficient of aggressiveness of the visual en-
vironment (K., = 1) is presented in the sur-
rounding planes surrounding the park near the
monument to the Fireman.

It is determined that an important indica-
tor of a comfortable video-ecological situation
is the landscaping of the city. Thus, in the terri-
tory of Kholodnogirsk district it was noted that
landscaping is less than 50%, which according
to the standards is not sufficient. As a result of
the study, it was found that for the Kholod-
nogirsk district of Kharkiv one of the most im-
portant factors in reducing the amount of land-
scaping is the invasion of tree species by mis-
tletoe (Viscum album L.). It is established that
on the territory of the Kholodnogirsk adminis-
trative district of the city of Kharkiv it is ex-
tremely necessary to carry out a number of
measures that would create comfortable condi-
tions for permanent stay and relaxation of the
population. Given the above, it should be noted
that considerable attention should be paid to
the video-environmental problems of modern
cities.
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MPOCTOPOBO-YACOBA BAPIALISL 3ABPY THEHHSI ATMOC®EPHOI'O ITOBITPSI
M. XAPKIB IPIBHOANCITEPCHHUM IITNJIOM ®PAKUII PM; 5

Merta. BusiBneHHS IPOCTOPOBHX 1 YaCOBUX Bapialliii 3a0pyaHeHHs aTMoc(hepHOTo TOBITps ypOoreocuc-
TEM 3 BUCOKHM CTYIICHEM aHTPOIIOT€HHOTO HaBaHTAKCHHS ApiOHOAMCIEpcHNM nuioM ¢pakiii PM,s (Ha mpuk-
nani M. XapkiB).

Metonu. Bigkpura miardopma onnaitH-moHiTopuary «Air Pollution», BumiptoBants PM, s 3aificHioBa-
nocs oMmipamu «7bit Pollution Monitor», cTaTUCTHYHI.

PesyabraTn. Mounitopunr PM,s B armocdepHoMy TOBiTpi M. XapkoBa NpOBOJMBCSA Y Tepioa 3
01.08.2019 o 01.04.2020 Ha 6 KOHTPOJLHUX TOYKAX Yy PI3HUX paiioHax micta. Byno omparsoBano 28119 mpood.
JlxepenoM OTpUMaHHS JaHUX IOJ0 MacoBoOi KoHueHTpauii PM,s y moBiTpi ciyryBana Biakpura miatdopma
oHnaitH-MoHiTopunry «Air Pollution». [l BU3HaYeHHS TOTPUMAHHS Tiri€HIYHUX HOPM BMICTY JpiOHOgMCHIEpC-
Horo Ty ¢pakmii Merme 2,5 MKM Oyl BUKOPHCTaHI MMOPOTOBi KOHIEHTpatlii, pekoMeHaoBaHi BOO3. Ominka
PIBHS 3aNIJICHOCTI TOBITPs Ta Horo HeOe3meKu s 30POB’Sl HACEICHHS MPOBOIMIIACS BiIIIOBIAHO 10 MiKHApO-
JIHOT IIKaJu piBHA 3a0pyaHeHHA NMoBiTpsi PM; 5 3a Ingekcom sikocti moitps (Air Quality Index, AQI). I3 3arams-
HOro 00cATy HociiuKyBaHoi BuOipku 1 17,4% sunankis (4905 i3 28119 3HaueHs MacoBol KoHLEHTpauil PM; s)
3adikcoBano nepesummerHs ['JIK 3a BOO3. 3aramom BinnmosigHo no mkanu AQI, y mepeBaxkHiil KiTbKOCTI BUMa-
JKIB BMicT PM; 5 B TIOBITpi BapiloeThCsl BiJj HU3BKOTO 10 MOMipHOTO. HaiiBHIuuii piBeHb 3alHICHOCTI IOBITPS
xapaktepHuid uist Toukd Nel (AnTekapchKuil IPOBYJOK, 9), 0 Moxe OyTH 00YMOBIJIEHO ii po3TallyBaHHSAM Ha
TEPUTOPIil 13 BUCOKOIO IHTEHCHUBHICTIO PyXy aBTOTPAHCHOPTY. Y XOJIi aHali3y MPOCTEKEHO N0OOBY, THIKHEBY Ta
Ce30HHY AMHaMiKy BMicTy PM,s Ce3onni Ta 1000Bi Bapiauii BMicTy PM, 5y moBitpi M. XapkoBa 3aiexaTb Bij
3MIiHH MMOTOAHUX YMOB (KIBKOCTI OIaiiB, IBUIKOCTI BITPY Ta iH.), piBHS 3aBaHTa)XEHOCTI aBTOMOOLIBHUX JIOPIT
i pexuMy poOOTH MOTEHIIIHHUX CTAI[IOHAPHUX JPKEPEs 3a0pyIHEHHS.

BucnoBku. OTpuMaHi pe3yabTaTH Aal0Th OCHOBY JUIS TIOAJIBIIOTO AOCIIKEHHS Kopeswii BMicTy PM; 5
y TOBITpi 31 CTYNEHEM BIUIMBY Pi3HUX MPHPOIHHUX 1 COIMIaNIbHO-EKOHOMIYHUX (PaKTOPIiB TEPHUTOPIi, a TAKOXK 13
piBHEM 3aXBOPIOBAHOCTI HACEIICHHSI.

KJIIOYOBI CJIOBA: npi6bromucnepcanii i, PM; s, AQI, 3a0pynHeHHs noBiTpsi, ypbaHi30BaHa Tepu-
TOpisl, MPOCTOPOBO-YacoBa Bapiamis

Bodak I. V.!, Dyadechko K. V.

V. N. Karazin Kharkiv National University, Svoboda Square, 6, Kharkiv, 61022, Ukraine

SPATIAL AND TEMPORAL VARIABILITY OF PM,5s AIR POLUTION LEVEL IN KHARKIV
CITY

Purpose of the study is to determine spatial and temporal variability of PM, 5 air pollution level within
urban geosystems with a high anthropogenic pressure (on the example of Kharkiv city).

Methods. Open online monitoring platform «Air Pollution», PM, 5 level was measured with «7bit Pollu-
tion Monitory, statistical.

Results. Monitoring of PM, 5 air pollution of Kharkiv was conducted from August 1, 2019 to April 1,
2020 at 6 control points in different districts of the city. Air Pollution open online monitoring platform served as
a data source of 28,119 mass concentrations of PM,s in the air. Threshold concentrations, recommended by the
WHO, were used to determine compliance with hygienic standards for fine dust of less than 2.5 um. The PM;5
air pollution level and its degree of threat to public health were assessed in accordance with the International Air
Quality Index (AQI) scale. Fine particles pose the greatest health risk. Exceeding the PM, s threshold level set by
the WHO was detected for 17.4% of studied cases (4,905 out of 28,119 studied cases). In general, according to
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the AQI scale, in the vast majority of cases, the content of PM, s in the air varies from low to moderate. The
highest level of PM, 5 in the air was measured at point No. 1 at the address Aptekarskyi Lane 9, which may be
due to its location in areas with high traffic. The daily, weekly and seasonal variability of PM, 5 content was de-
termined. Seasonal and daily variations in the content PM, 5 of in the air of Kharkiv depend on changes in weath-
er conditions (precipitation, wind speed, etc.), the level of traffic congestion and the operation mode of potential
stationary pollution sources.

Conclusions. The obtained results provide a basis for further study of the correlation of PM, 5 content in
the air with the influence of various natural and socio-economic factors of the territory, as well as with the mor-
tality rates.

KEYWORDS: particulate matter, PM, s, AQI, air pollution, urban area, spatial and temporal variability

Bonak HU. B.l, Janeuxo K. B.!

Xapvrosckutl nayuonanvHulil yHueepcumem umenu B. H. Kapasuna, niowaos Ceo600wi, 6, 2. Xapsvkos, 61022,
Vkpauna

INPOCTPAHCTBEHHO-BPEMEHHASI BAPUALIUS 3ATPA3HEHUSI ATMOC®EPHOI'O
BO3JIYXA r. XAPbKOB MEJKOJUCHEPCHOM NbLIbIO ®PAKIIUU PM, 5

Leab. BrisgBiaeHne npocTpaHCTBEHHBIX W BPEMEHHBIX BapHallMid 3arpsi3HEHHs aTMOC(EpHOro BO3IyXa
ypOOTeocrucTeM ¢ BEICOKOH CTETIEHBIO aHTPOIIOTEHHON HArpy3KH MENKOAWNCIEPCHON MBUTBI0 ppakunuu PM, s (Ha
npumepe T. XapbKoB).

MeTtoapl. OTkpeITast wiatdopma oHmaitH-MoHUTOpHHTA «Air Pollutiony, n3meperne PM; 5 ocymecTsis-
Jock meuTeMepamu «7bit Pollution Monitor», craTicTHYeCKHE.

PesyabtaTbl. Monutopuar PM,s B aTtMocepHOM Bo3ayxe I. XapbKoBa INPOBOAWICA B IEPHOA C
01.08.2019 mo 01.04.2020 Ha 6 KOHTPOJILHBIX TOYKaX B pasHbIX paiioHax ropoja. bruio obpadorano 28119
1po6. VICTOYHUKOM IOTydeHHs JaHHBIX O MaccoBOI KOHIEHTpaunu PM, s B BO3IyXe CIyKnia OTKpBITAs IIaT-
dhopma onnaitH-MoHuTOpuHra «Air Pollutiony. [Ins onpeneneHus COONIOCHNS TUTUEHUYECKUX HOPM COMIepKa-
HUS MEJIKOANCIIEPCHON NBIIH (pakiuy MeHee 2,5 MKM ObUIH HCIIOJIb30BAaHBI TOPOTOBBIC KOHLEHTPAINH, PEKO-
MeHoBaHHble BO3. OneHka ypoBHS 3allbIJICHHOCTH BO3/yXa U €r0 OMacHOCTH I 3I0pOBbs HACEJICHHUSI IPOBO-
JMJIach B COOTBETCTBHH C MEXIYHApOJHOH IIKAIOH ypoBHS 3arpsi3sHeHHs Bozayxa PM; s mo MHaekcy kadecTBa
Bo3ayxa (Air Quality Index, AQI). C ob6miero o6veMa uccienyemoil Beibopku st 17,4% ciayuaes (4905 wus3
28119 3naveHuit MaccoBoit KoHIeHTpaunu PM; 5) 66110 3adukcuposano npessimenne [11K 3a BO3. B o6mem B
COOTBETCTBHUHM co ImKanoit AQI, B momaBisroneM yucie ciiydaeB cojaepkanue PM, s B Bo3ayxe BapbUpYeTCs OT
HHM3KOTO 10 yMepeHHOro. CaMblif BRICOKHH ypOBEHb 3aIIBUIGHHOCTH BO3yXa XapakTepeH i Touku Nel (Amnre-
KapCKuil mepeynok, 9), 4To MOXeT ObITh 00YCIIOBIICHO €€ PAcIOJIOKEHHEM Ha TEPPUTOPUH C BBICOKOW HMHTECH-
CHBHOCTBIO JIBIDKCHHMS aBTOTPAHCIIOpPTa. B Xone aHanm3a Obula MpOCHeKeHa CyTOYHasl, HeJleIbHAs U Ce30HHAs
JuHaMuKa coaepkaHust PM; s.Ce30HHBIE U CyTOYHBIE BapHalluu cojepxaHus PM,s B Bo3nyxe XapbKkoBa 3aBU-
CAT OT U3MEHEHHS ITOTOJHBIX YCJIOBHH (KOJIMYECTBA 0CA/IKOB, CKOPOCTH BETPA U JIp.), YPOBHS 3arpy>KeHHOCTH
ABTOMOOWJIBHBIX JTIOPOT M PEKUMA PabOTHI MOTEHIIMATBHBIX CTAIMOHAPHBIX HCTOYHUKOB 3arPSA3HEHUS.

BeiBoabl. [ToxyueHHbIE pe3ysIbTaThl JalOT OCHOBY JUIA JaJbHEHIETO MCCIIe0BAHMUS KOPPEISIIAN COAep-
sxaHust PM, 5 B BO3/IyXe CO CTETIEHBIO BIMSHUS PA3IMYHBIX MPUPOAHBIX U COILMAIBHO-IKOHOMHUYECKHX (DAaKTOPOB
TEPPUTOPHUH, a TAK)KE C yPOBHEM 3a00JI€Ba€MOCTH HACEIICHUSI.

K/IIOYEBBIE CJIOBA: menkoaucnepcHas neuis, PM, s, AQI, 3arps3nenue Bo3nyxa, ypOaHU3UpOBaH-
Hasl TEpPUTOPHS, IPOCTPAHCTBEHHO-BPEMEHHAsI BapHallus

Bcmyn

B yMoBax iHTEHCHBHOrO aHTPOIOT€HHO- IiB 3a0pyJHIOIOUYMX PEUYOBHH B arMocgepHe
TO TIPECUHTY 3a0pyTHEHHS aTMOC(EpHOro IMo- MIOBITPSI BiJl CTaIliOHApPHUX JpKeped y XapKoBi
BITpSI 3aJIMIIIAETHCS CEPEJ MPIOPUTETHUX EKOJIO- cranopwin 4800,2 T., pu 1BOMY TXHSI IIiJIb-
TYHAX TpoOJieM, SIKI CTAHOBJISITH 3arpo3y JUIst HicTs csrama 13714,7 xr/km® [1]. 3a y3arasie-
3II0POB’S JIFOJIEH Ta JKWUBOI MPHUPOIHN B ILIOMY. Humu nanumu 20162018 pp., y nepepaxyHkKy
Oco011BO 1€ aKTyaJdbHO Ui ypOaHi30BaHUX Ha 1 ocoOy MOPOKY Yy MOBITPst M. XapKiB HaJ-
TEPUTOPIH, JIe 30CepeKeHa MepeBakHa Oilib- xomuTh 3,3-3,4 KT BUKWIIB BiJ[ CTarliOHAPHUX
IIiCTh CTAalliOHAPHUX Ta IEPECYBHUX JDKEpel mkepen [1]. 3aranom IHnekc 3a0pynHeHHs at-
3a0pyaHEHHS aTMOC(EpPH. Mocdepu micta (I3A) y 2018 poui gopiBHIOBaB

o ypboreocucreM 3 BUCOKHUM CTYIIEHEM 4,09 [2], mro 3a mkamoro BiAmoBizae caabroMy
TEXHOT€HHOTO HaBaHT)KEHHA Ha aTMoc(epHe PiBHIO 3a0pyIHEHHSI.
TIOBITPSI CIiJ BIAHECTH 1 TEPUTOPiI0 M. XapKo- OnHi€ro 3 NPIOPUTETHUX 3a0PYAHIOIOUNX
Ba, SIKE € OJHUM 1 HaHOLIBIIMX MPOMHUCIOBUX PEUOBHMH Yy KOMIIOHEHTHOMY CKJIaJ(i BHKHJIIB
teHTpiB Ykpainu. Tak, y 2018 p. oOcsaru BUKH- CTALlIOHAPHUX JKEpesl XapKoBa € MW, Ha KUl
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cranoMm Ha 2018 p. mpumazgano 10,7 % (511, 2 1)
Bij1 3aranpHOro obcsry [1]. 3a manumu Xapkis-
CBKOTO PErioOHaIbHOTO IIEHTPY 3 T1APOMETE0PO-
orii, 3i0pannx Ha 6a3i 10 cTamioHapHUX ITyHK-
TiB CIIOCTEPEKEHHS, 00JIaTHAHNX KOMIUICKTHH-
mu nadopatopismu, «[IOCT-1» Ta «ITOCT-2»,
y 2018 p. cepeaHpOpivUHMI piBEeHb 3aIHMICHOCTI
moiTps  Micra  cramosus 0,09  mr/m®
(0,6 TIIKc.x1.) [2]. Cranom Ha 6epesenn 2020 p.
KOHIIEHTpAIlii mary B MOBITpi M. XapKiB KOJIH-
Banucst Big 0,03 1o 0,11 mr/m® [3] i He mepesu-
myBau cepenuponobose I/IK (0,15 mr/m®) 3ri-
axo 3 J1CI1-201-97 [4].

Ha nmomauy nmo cramioHapHHX JDKepern
3HAYHUK BHECOK Y MiJABUIICHHS PIiBHS 3aIliie-
HOCTi aTMoc(epr XapkoBa BHOCSTH TEepeCyBHI
JpKepena 3a0pyIHEHHsS, 30KpeMa aBTOTpPaHC-
nopT. 3a0pyIHEHHS TOBITPSI BUKHIAMH aBTOT-
paHCIOPTY 3aliMa€ Apyre Micie Micis eHepre-
THKH 33 PaXyHOK TOCTIHHOTO 301IbIIIEHHAS KiTb-
kocTi MamiH. OKpiM HaIXOPKEHHSI TOKCHIHUX
rasiB, oOCSr 1 CKJaJ SKUX OyJae 3aje)aTd Bill
TEXHIYHOTO CTaHy aBTOMOOLIS, TUIY i MOTYX-
HOCTI JBWTYHa, PEXKAMY HOTO POOOTH, SKOCTI
najyBa, XapakTepy TPaHCHOPTHOTO TMOTOKY,
CTaHy JIOPO>KHBOTO MOKPHTTS Ta iH., pyX TpaH-
CIIOPTY CYTIPOBOIKYETHCS ITiABHUIICHHSM PiBHIB
BTOPHHHOTO 3/1iiiMaHHs ity [2].

Uepe3 BHCOKY TypOYJCHTHICTH MOBITpSI-
HHX TIOTOKIB, CHIPHYMHEHY INEPECYBaHHIM Tpa-
HCIIOPTY MO JIOpOTrax, y MOBITPS TPHIETIINX
TEPUTOPIi 31IHMAIOThCS THIIOBI YAaCTUHKH Pi3-
HUX (paKiii, siKi YTBOPIOIOTBCS B pe3yNbTaTi
CTUpaHHS JJOPOXXHBOTO TOKPHTTSI, TaJbMiBHUX
KOJIOZIOK 1 IIIMH aBTOMOOIIIB, a TaK0XX BHUKHIIIB
BUXJIONTHUX cucTeM. Sk 3a3HaudaioTh Croboms-
HIOK A.O. Ta iH. [5], xiMiuHuil cKiTam Ta o0csT
ity 0arato B 4OMY 3aJI€XKHTH BiJl XapakTepy
JIOPOXKHBOTO TMOKPUTTS. JIJist Jopir i3 TpaBio
XapaKTepHUH THJI 3 TEPEBKAIOYUM BMICTOM
JOKCHIY KPEMHII0, TO SIK Ha Jioporax 3 aca-
JTHTOOETOHHUM TOKPHUTTSIM ITHJT JIOaTKOBO MicC-
TUTUME TIPOAYKTH 3HOITYBAHHS B'SHKYYUX OITY-
MOBMICHHUX MatepianiB Ta (apOu IiHii po3MiT-
KU JIOPOTH.

[Tun € ogHUM 13 HAWOUIBII MOMTUPESHUX
HECTPUATINBUX (DAKTOPiB 3a0pyAHEHHS aTMO-
cdeproro moBitps. [Ipu mpoMy, Ik akueHTye
Hewmenxko B. A. [6], Beauky pois Bimirpae mwc-
MEPCHICTh MUJIOBUX YaCTHUHOK, BiJl SKOI 3aje-
JKUTh TPHUBANICTh iX mepeOyBaHHS y TMOBITPI,
rMOUHA TIPOHUKHEHHS Y JUXAIBHI MUISIXU Ta
3aTPUMKa B PI3HUX JTUITHKAX JUXaITBHOTO TPaK-
Ty. Tak, KpyIHi YacTUHKK Ty Aiamerpom 10—

100 MKM, 3aTPUMYIOTECS Y BEpXHIX TUXATBEHUX
nuIsixax, a apiOHi (1o 5 MKM) 37aTHI TIHOOKO
NPOHUKAaTH B JUXaJbHI NUIAXH, CIPABISIOYH
[IATOJIOTIYHNI BIUIMB HA JHUXaIbHY CHCTEMY,
BUKJIMKAIOUM ajepriuni peakuii [6; 7; 8; 9; 10]
Ta OyIy4n ONOCEepelKOBaHUM JDKEPENIoM Map-
HHUKOBHX Ta3iB [7]. BpaxoBywoun 0cobuBy 3a-
rpo3y ApiOHOAWCIEPCHOTO MUY Uit 30POB’s
HaceJIeHHA, Y LEHTPI AaHOi HAYKOBOi PO3BIAKH
3HAXOIATHCS CaMe 3BaKCHI YACTHHKH 13 pO3Mi-
pom dpaxkiii Merrire 2,5 MM (mami — PMys).

3rigHo 3 JICI1-201-97 [4] mun HaleXUTh
1o 3 kiacy HeOe3leKu, MpoTe y CKIafl MUy
ypOaHi30BaHUX TEPUTOPIN MOXKYTh 3HAXOIUTH-
csl TOKCHYHI XimiuHi enementu [6; 7; 8]. [dpio-
HOAMCIEPCHI (pakmii MUy MOXyTh TiepeOyBa-
TH B atMoc(epi mpoTsIrom OaraTboX IHIB i ITe-
PEHOCHUTHCS Ha BEeNWKI BiicTaHi, ToMy (i3ndHI
Ta XiMIYHI XapaKTEPUCTHKU 3aBUCIIMX YACTHHOK
3MIHIOIOTBCSI 3IEKHO BiJ MiCLE3HAXOIKEHHS
[8]. Cepen HaWOLIBII MOMIMPEHUX XIMIYHHX
KOMIIOHEHTiB PM, 5 ciiig Ha3Batu cynbghary, HiT-
partH, amiak, iHII HeopraniuHi HoHM (i0HM Ha-
TPItO, KaJIifo, KaJbIIif0, MarHilo, XJIOPY), a TAKOX
OpraHiuHMi 1 eNIeMEHTapHUH BYIJIClb, 3B'I3aHA
Boja, Metaiu (y tomy uucni V, Cd, Cu, Ni, Zn) i
MOMIIMKITIYHI apomatiyHi ByrieBoaHi (IIAB), B
tomy umcii Oens(a)mipen [7; 8; 9]. ¥V ckmani
PM;5 3ycTpivarotbest 1 610KOMIOHEHTH, 30KpeMa
aneprenu i Mikpooprasizmu [8].

[igBrmeni xoHueHTpanii PM,s mpusBo-
JITh JI0 JIETEHEBUX JUCQYHKINH, XPOHIYHOTO
MPUTHIYEHHS] TEMITiB PO3BUTKY JIET€HB, JIOBTOT-
pHBAJIOl JIEreHeBOi HEIOCTATHOCTI, paKy Jie-
T'eHb, BUKJIIMKAIOTh acTMy Ta aJiepriuHi peakliii,
3arOCTPIOIOTH CEPIEBO-CY/IMHHI 3aXBOPIOBAHHS
[8]. Baranom y riobansHOMYy MaciuTabi Ha pa-
XYHOK BIUIUBY PM, 5 BimHOCSTH mprbmmszao 3%
BUIIAJIKIB CMEPTEH BiJi 3aXBOPIOBAaHb CEPIICBO-
CYJMHHOI 1 JUXaJIbHOI cHcTeM 1 5% BUMaKiB
CMepTi Bix paky Jyierens [6; 8].

[Mutannto 3a0pyaHEHHS aTMOC(EpHOTO
MOBITPst M. XapKiB Pi3HOTO POJY MOJIOTAHTAMH,
y TOMY YHCIIi i TIJIOM, IPUCBSYCHO LTy HU3KY
poGit [12-15]. 3okpema, y poborti [12] npexn-
CTaBJICHO OLIHKY PH3UKIB PO3BUTKY KaHIIEPO-
TeHHUX 1 HEeKaHIIepOreHHNX e(eKTiB BiJl 3a0py-
JHEHHS TOBITPsI MPOMHUCIIOBO PO3BMHEHUX pe-
TioHIB, cepen skuxX i M. XapkiB. ¥ po6oti [13]
Oyno 3po0JeHO OLIHKY SIKOCTI  MOBITPS
M. XapkiB 3a 2010-2015 pp. Ta BU3HAUEHO, 110
OCHOBHUMH 3a0pyHIOBaYaMH aTMoc(epu Mic-
ta (moHan 70% Bkiamy) € GopMalbaerij, Byr-
JIEII0 OKCHJI, TIOKCUJT a30Ty, il 1 ¢eron. [lpu
ILOMY aBTOPU BBa)XKaIOTh, IO YIS MOJIMIIICHHS
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AKOCTI aTMOC(EpHOTO TMOBITPsl B MICTi Mpiopu-
TETHUMH CJTi/I BBOKATH KOMIUIEKC 3aXOJiB LIO-
JI0 3HW)KEHHSI BUKHWJIB BiJl aBTOTPAHCIIOPTY SIK
OCHOBHOTO JKepena 3a0pyIHeHHs aTMoc(epH.
HeraruBHuii BIDIMB aBTOTPAHCIIOPTY HA SIKICTH
TOBITPsT M. XapKiB MPOLITIOCTPOBAHO 1 B poOOTi
[14], aBropamu sikoi Oyii0 BHSIBICHO TMEPEBHU-
menns ['JIK anms okcumy Byriemio, TIOKCHIY
a30Ty Ta Ty B arMocepHOMY TOBITpi MicTa
XapkoBa B paifloHaXx aBTOCTaHITIH.
JocmimHKeHHIO TIPOCTOPOBOTO PO3MOALTY
MIUJIOBOTO 3a0pyAHEHHS! aTMOC(HEPHOTO MOBITPS
M. XapkiB npucesiueHa pooota [15]. IIpote, B
MO 30py aBTOPIB 3HAXOAWUTHCS 3aralbHHUN
BMICT MWy y TOBITpi 6e3 po3noAiay #Horo Ha
¢paxuii, Toi K 0coONMBY HeOe3MeKy A 3710-
poB’st Hece came ApiOHoaucnepcHui mui. Hiska
JocTiHUKIB, 30kpeMa [Tonomaprosa C. 1. [7]

ta Crnobonsaiok A. O. Ta iH. [5], 3a3Ha4aIOTh,
IO OCKIJIbKH B YKpaiHi JOCTiKEHHS 3a0pyn-
HEHHSI TOBITPs ApiOHOAMCHIEpCHUMH (paKLisi-
MH WY, Y TOMY 4ucii i PM;s, 3HaXOAUThCS
Ha TIOYATKOBIH CTafil, iCHye HarajgbHa morpeda
Yy BHBYCHHI JDKEpENl HaIXOKECHHS IpiOHOAMC-
[IEPCHOTO NIy B aTMOc(epHe MOBITPs, BU3HA-
YeHHI HOTr0 XapaKTepHCTUK Ta IOUIYKY MOKIIHU-
BHUX IUIIXIB 3MEHINICHHSA iX KOHIICHTpAIlii [0
€KOJIOTIYHO Oe3NeYHHUX.

BpaxoByioun aKTyaJbHICTH PO3BHUTKY
MOHITOPUHTY 3alWJICHOCTI YpOaHi30BaHHX Te-
pHUTOpIi, METOI0 [OCITI[PKCHHSI € BHSBICHHA
MPOCTOPOBHX 1 YaCOBUX Bapiamiil 3a0pyaHEHHS
aTMoc(epHOTo MOBITPS YpOOTreocHcTeM 3 BHCO-
KUM CTYTIEHEM aHTPONOTEHHOTO HaBaHTaKEH-
Hs, ApiOHoaWcIepcHUM mwiioM Qpakiii PM;s
(Ha mpukiIani M. XapkiB).

00’ ckmu ma memoou 00Ci0IHceHns

Jns gochipkeHHsS TIPOCTOPOBO-YacoOBOT
Bapiallii BMICTy ApiOHOIWCIIEPCHOTO MUY B
NPU3EMHOMY IIapi MOBITPS M. XapKiB 00paHO
6 KOHTPOIBFHUX TOYOK B Pi3HUX aIMiHICTpaTH-

BHHX paiioHax micta (Tabi. 1) 3 pi3HuM xapax-
TEPOM aHTPOIIOT€HHOTO HABAHTAXKEHHS (KUT-
JIOB1 3a0yJIOBH, IMPOMUCIIOBI 30HH, CYCIIIBHO-
TIIJIOB1 30HM).

Tabnauus 1

To4ku MOHITOPHHIY MacOBOI KOHIeHTpauii ApiOHoAUCTIepcHOrO0 MUy ¢pakuii PM2,5
y npu3eMHoOMY 1api nosirps M. Xapkis

Homep
TOYKH Anpeca
1 AnTexapchKuil IpoByIOK, 9
2 By1. Binerpkoro, 21
3 ByJ1. ['epoiB npatii, 685
4 By1. [loBartopa, 17
5 Byn. CenstHChbKa, 25
6 HoBo-baBapchkwii ipocnekr, 107

JocnimpkeHHs TPYHTYBAJIUCS HA aHami3i
JIAHUX I0JI0 MacOBOT KOHIICHTpaIlil ApiOHOIH-
cnepcHoro mwiy ¢pakuii PM,s 3a mepion 3
01.08.2019 p. mo 01.04.2020 p. (8 wmicsiB).
JlxepenoM OTpUMaHHS JaHHX CIyTyBaB BifK-
puTHii eneKTpoHHuit pecypc Air Pollution [11].

BumiproBaHHs KOHIEHTpaIlil mury ¢pa-
kiii PM; 5 3ailicHIOBaIIOCS 32 JOTIOMOTOI0 TTH-
noMipiB «7bit Pollution Monitor» po3po6ku O.
Kysemioka («Distributed Data System Ltdy,
M. J{uinpo). Li mpuctpoi cnyryroTts 1 noly-
JIOBH Mepexi 300py IaHUX B paMKaxX CHCTEMH
TPOMa/ICBKOTO MOHITOPHUHTY 3a0pyAHEHHS TO-
BITpA 3 METOIO ifleHTU]iKauii [pKepen Ta mac-
mtabiB mnoBoro 3abpyanenHs [11]. IMpun-
U BUMIPIOBAHHS MUY Y TIPU3EMHOMY IIapi
MOBITPsI ToJIsATaB y (ikcarlii MacoBOl KOHIIEHT-

pamii PM;s KOXHI 2 XBHIMHH 3 TOJATBITUM
PO3paxyHKOM CEepeTHhOTr0 3HAYCHHSI 33 TOAUHY
Ta Tepeavero JaHux 1o [HTepHeT-KaHai 3B'-
3ky Wi-Fi B aBTOMaTHuHy cucteMy MOHITOPH-
Hry. 3arajJoM omnpanboBaHa BHOIpKa JaHUX i3
28119 3HavueHb MacoBOi KoHIeHTpamii PM, s
MPOTSTOM AOCIiAXKYBaHOTO TEPiOy.

ITig yac 3ailiCHEHHS TIrl€HIYHOT OLIHKH
BMICTY MWy B MOBITPi 10 yBaru B3STO SIK Ha-
LIOHAJIBbHI, TaK 1 MDKHAPOIHI MiIXOAM 10 HOP-
MyBaHHS 3anujieHHs NoBiTpa. CrHiBcTaBlIeHHS
ICHYIOUMX Ha CBHOTOJHI HOPMAaTHUBHHX BHMOT
JI0 BMICTY 3aBHCJIMX PEYOBHH Y TIOBITpI Moja-
HO B Tabnumi 2.

3a3HaunMMo, MO B YKpaiHi BCTaHOBJIEHI
ririeHiYHi HOPMH JIMIIE [OJI0 3arajibHOro BMicC-
Ty 3aBHCIMX pedoBuH y nositpi (TSP). Croau
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Tadanus 2
I'pannyno gonmycTumi koHneHTpauii PM;s B atMocdepHOMY NOBITPi
Yac I'pannyno gonmycTumMa (IOporoa) KOHUEHTPALis,
3a0pyAHI0I04a pe4oBUHA MKI/M
yeepeaneni €C [16] BOO3 [17] Yikpaina [4]

3aBuCIi peUOBUHH, 3arajibHAN 20 XBWINH - - 500

smict (TSP) 24 roauHu - - 150
3aBuCIIi pEYOBUHH PO3MIpOM 24 roguHU 50 50
<10 mxm (PMyq) pik 40 20
3aBuCIIi pEYOBUHH PO3MIpOM 24 roguHN — 25
<2,5 mxm (PM;5) pik 20 10

BIZTHOCSITH YCIO CyKYITHICTH 3aBHCIIHX YaCTHHOK
posmipom mo 500 mMxMm 0e3 posmomiry ix Ha
(hpakiii, 10 3HAYHO YCKIIAIHIOE MTPOIIEC MOHI-
TOPUHTY 3a0pyIHEHHS TOBITPS IpiOHOAWCTED-
cHUM TmiIoM. Y Toit 4ac, sk y CLIIA Ta kpainax
€pporeiicbkoro Coro3y Bxke IaBHO icHye (pak-
niiiHe HopmyBauHsA Tty (PMy, PM,s, PMy),
MiJKPITUICHE HU3KOK CHUCTEMAaTHYHHX JIOCi-
JUKEHb Ta METOIUYHHX PO3po0oK. OcobnuBy
yBary TirieHiYHOMY HOpPMYBaHHIO TIHIIY B TIOBi-
Tpi npuaiisie BOO3, BcTaHOBIIOIOUN HAHOLIBII
JKOPCTKI BUMOTH. BpaxoByroun ckaszaHe BHIIE,
y paMKax JaHuX JOCHTIKCHb BUKOPUCTAHO Tiri-
€HIYHI HOpMaTWBH, 3ampomnoHoBaHi BOO3, a
came cepennpono6osa (IIK., = 25 mxr/m®) Ta

cepemmbopiuna (K., = 10 mxr/m®) rpanuuHO
JIONTYCTUMIi KOHIICHTPAITIT.

PiBens 3abpymHenHst moBitpst PMys Bu-
3HAYaBCS BIJIOBIIHO J0 MIKHAPOIHOI IIKAIH
PHMBHKY Uil 310pOB’S HacelleHHs 3a [Haekcom
sikocTi moBiTps (Air Quality Index, AQI), 3a-
MPOMOHOBAHOT €BPOMEHCHKUM areHTCTBOM 3
oxoponn JoBkimist (European Environment
Agency, EEA) (tabm. 3).

3aranom [HAEKC SIKOCTI TIOBITPSl Bpaxo-
By€ KOHLIEHTpamlii TakUX PEYOBHH, SK O30H
(O3), miokcua cipku (SOy), mOKCHI a30Ty
(NO;) Ta mpibHOIUCIIEPCHI TBEPIi YACTHHKH
PM10 Ta PM215. [18]

Taoauus 3

Ilkana piBHs 3a0pyaHeHHs] NOBIiTPs ApiOHOAMCHepcHUM muiioM dpakuii PM; 5 [18]

(PM,5), MKI/M°

3aBucJIi YACTHHKH PO3MipoM < 2,5 MKM

PiBenb 3a0py1HeHHs MOBITPsI / pU3UK

A 3I[0p0B,ﬂ HACCJICHHSA

1-10

Husbkuit (Good)

20-25 ITomipuwuii (Moderate)

25-50
50-75
75-800

Bucoxuii (Poor)
Hyxe Bucokwuii (Very poor)

He6e3neunnii (Extremely poor)

Pezynomamu ma 062060peHnsn

MOHITOPUHT MHJIOBOTO 3a0pyIHEHHS M.
XapkiB niepea0davaB /Bl I[iJIi; BUSBJICHHS TEPH-
TopianpHOi aumdepenmiamii BMicty PMjs y
MIPU3EMHOMY IIIapi MOBITPsI 3aJI€KHO BiJl Xapa-
KTEpy AaHTPOIIOT€HHOTO HAaBAaHTAXXEHHS TEpH-
TOpii Ta MPOCTEKEHHS YacoOBOi Bapiallii KOH-
neHTpanii PM; s 3amexHo Biz yacy poou, mic-
115 T4 CE30HY.

Amnaitiz puc. 1 mokasye, 110 CepeHi Mi-
csuHi  KoHUeHTpanii PM,s BapiroroTbcs Bl
0,08 I'IK, .. 3a BOO3 (rpyznens, Touka Ne3 1o
Bya1. ['epoie [Ipami, 686) no 1,05 TAK. . (rpy-
neHb, Touka Nel Ha mpoB. Antekapchbkomy, 9).
s GinbmocTi Touok (Touku Ne2, 4, 5, 6) Haid-

BUIIII cepeHi KoHneHTpalii PM, s XxapakTepHi B
nepion 3 ciunst (23,1-24,5 Mxr/m°) o GepeseHs
(17,8-24,5 mxriv).

[IpocTexyoun mNpPOCTOPOBY Bapiamito
3aIlMIICHOCTI aTMOC(EpPHOro MOBITPS MO TOY-
KaxX, BIJI3HAYUMO, 110 HAHMEHII KOHIIEHTpAIIii
PM,5 (2-11 mkr/m®) 3adikcosani y Toumi Ne3
(Byn. T'epois npami, 68B), a HaiiBum (16,9 —
26,3 Mxr/m°) — y Touri Nel (mpos. Anrexapch-
kuii, 9). {10 TeHmeHII0 MiATBEpPIKEHO 1 3a
PO3paxoBaHUMH 3HAYEHHSIMH CepeHiX KOHIIEe-
HTpaniii PM;s 3a Bech MepioJl COCTEPEKEHb.
Tak, nst Toukn Nel cepenni pidHi KOHUIEHTpa-
uii PM, s cranosnars 2,18 I'IK. , 3a BOO3, a
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Elpymene ®Ciuepp M otmii ™ EBepesens

Puc. 1 — Cepenni Micsiuni koHneHTpauii PM, s y noBiTpi M. XapkiB 3a nepioj criocTepekeHHs

aist Touku Ne2 — 0,42 T'IK, ,, . 3a3Haunmo, 1110
Touka No2 posTamioBaHa B CHAIBHOMY paiioHi
MicCTa, Jie BiICYTHI IPOMUCIIOBI TiAPHUEMCTBA.
Tomi sk Touka Nel posramoBaHa OMH3BKO J0
HEHTpy MicTa, 1 B paaiyci 500 M Bix Hel 3HaXO-
JATBCS PUHOK, 3aMi3HUYHA CTaHIlsA «XapkKiB-
JleBaga», aBroctanmii Ne3 ta Nel. OTxe, iHTe-
HCHBHICTh PYXY aBTOTPaHCHOPTY, SIKUH € OJI-
HUM 13 OCHOBHHX MOTEHIIIHHUX JKepe 3a0py-
JTHEHHS TIOBITPS, TYT JY’K€ BHCOKA.
3a3HaunMo, W0 cxema  3a0ynoBH
LEHTPAJIbHOI 4YacTMHU XapKoBa CTBOpPEHA 3a
paziianbHUM NPUHIMIIOM 1 HE po3paxoBaHa Ha
CY4acHHH piBeHb TPAHCIOPTHOTO MOTOKY. Ye-
pe3 LEeHTpalbHI paliOHM MICTa PyXaeThCs Be-
JIUKa KUTBKICTh aBTOMOOLIIB, MIPH 4OMY 3 Ma-
JIOK0 TIBUJIKICTIO Ta BEJMKOK KibKICTIO 3yIIH-
HOK, IO TPHU3BOAUTH JIO HAJMIPHOI'O BUTpa-
YaHHS MaJBHOTO 1 € IPUYMHOI0 BUCOKOTO PiB-
Hs 3ara3oBaHocTi moBiTps [2]. Sk 3a3Hauae
Hemepxunpkuit M. B. [9], npu noenHanHi
HECTIPUATIMBAX METEOPOJIOTIYHUX, TPAHCIOP-
THUX 1 MICTOOYIIBHUX YMOB B MEXKax MicCTa
MoXxe copMyBaTHCS €KCTpEMalIbHO BHUCOKHI
piBeHb 3a0py/JHEHHS TOBITPS HEOE3NMEeYHUMHU
MOJIFOTAHTAMH, SIKI BUIUISIOTBCS 3 BiIIPaIlbo-
BaHUMHU razamu aBTomo0OuIiB. Lle, B cBOIO uep-
Ty, YMHUTH HAJA3BHYAiHO HEOE3NEeYHHUH BILIMB
Ha HAaceJeHHS Ta HaBKOJIMIIHE CEpEeIOBHILE.
Ha pomauy no HeBiampanbOBaHUX PEXKHMIB
HIBUJKOCTI IOPOKHBOTO PyXy cepel GaKTopis,
AKi 00YMOBITIOIOTH BUCOKHH BHECOK aBTOTpPaH-
cropty y 3a0pydHEHHs MOBIiTps M. XapkiB,

CJIiJT Ha3BaTH €KCIUTyaTallif0 TEXHIYHO 3acTapi-
JIOTO aBTOMAPKY Ta MOTAaHWH (MICISIMH HaBIThH
aBapiffHAI) CTaH JOPOKHBOTO TIOKPUTTSL.

3ayBaxumo, 1o came st TOoYku Nel
(AnTekapcekuii  TIpoBYNOK, 9) 3adikcoBaHa
HaWOIIbIIa KITBKICTh BUMAJIKIB TIEPEBUIIICHHS
I'IK, a came 36% Bia 3arajabHOi KiJIbKOCTI Bi-
nibpanux mpo6 y wiit Touwi; a Haimenma (1%)
— nns touku Ne3 (Byn. I'epoie mpari, 685).
3arajioM 3a Bech MeEpioJ] CIOCTEPEKEHb Tepe-
BUIIIeHHs cepennbonoboBux ['JIK BusiBiieHi B
yCixX TOYKax BiOOpY MpoO, Mpo IO CBiAYaTh
nafi Tabdaumi 4.

3a pesynbpraTaMH TPOBEICHOI OIIHKU
SIKOCTI TIOBITPSL M. XapKiB Ha OCHOBI PO3paxo-
BaHMX 3HAY€Hb CEPEeIHIX MICSYHUX KOHIICHT-
pauiit PM, s BimnoBinHo mo mkamu AQI (ams.
Tabin. 3) BusBieHo, mo y 38,3% (18 i3 47) Bu-
MajKiB BMICT npiOHOmMCHiepcHOrO Ty PM, s
B MOBITpi € HU3bKUH, ¥ 31,9% (15 i3 47) — 3a-
noBinbHUH, ¥ 27,7% (13 i3 47) — nomipHui, i
TiTbKH B 2,13% BHOAAKIB — BUCOKHH.

Uacora Bapiallisi po3paxoBaHHUX CEPEeIHIX
3Ha4YeHb MAaCOBUX KOHIEHTpaliii PM; s 3a Bech
nepioji cnocrepexxeHb (puc 2), CBIIYUTH PO
3pOCTaHHSI BMICTY MUy B IOBITPI BiJ| CEpIHS
no Gepesns. [Ipu 1iboMy JHIIe y cepIiHi Ta -
CTOMaJl CepeHhOMICSYHI KOHIEHTpalii PM;s
HE MEPEeBUIIYBAIN OPOTOBHIA PiBEHb, TOMI SIK
JUTSL THIIMX MicAIiB 3a()iKCOBAaHO TIEPEBHIICH-
Hi HopMmaTtuBy Bin 1,1 (Bepecens) ao 1,8
I'IK. . (ciyens). Ce30HHI 3MiHH, BiloOpa)eHi
Ha pHc. 3, TeK MOKa3yIOTh 30IbILIEHHS CepeTHIX
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Taéauus 4

Bunanku nepesumenns I'IK PM; 5 y npo6ax nosiTps M. XapkiB 3a Bech nepioj crnocrepekeHb

N Anpeea Bevora | TePgmCII [ ek
1 AnTtekapchKuii NpOBYJIIOK, 9 5412 1964 3448
2 By binenpkoro, 21 4628 773 3855
3 By ['epoiB nparii, 686 5227 48 5179
4 ByIL. JloBartopa, 17 4841 970 3871
5 ByIn. CensHChKa, 25 3924 710 3214
6 Hogso-baBapcrkuii mpocmekt, 107 4087 440 3647

KOHIEHTpawi#i PM,s, Bix mita (9,0 Mkr/m°) 10
Becuu (17,6 Mxr/m®) Maibke y 2 pas.

JiiicHO, BNITKY cepeiHE 3HAYCHHS KOH-
nentpanii PMjs MOBITpi cTaHOBHIO 9 MKI/M’, 2
Haseculi — 17,6 MKF/Ms, TOOTO Maike BABIYl
oimpme. [lpu 1poMy HaHOIIBIIMA BiACOTOK
mpo6 3 mepeBumieHHsM ['JIK nmpumagae Ha 31-
MoBuii mepion (60%) (puc. 4). VY3arampHeHa
iH(hopMaIis MOA0 BUMAIKIB MEPEBUIIEHHS HO-
pMaTUBHOTO BMIiCTY PM,5 y MOBiTpi B 6 KOHT-
POJIBHUX TOYKax y MeXax M. XapKiB 3a KOXKEH
MICSIIb CTIOCTEPEIKEHb MTPEJICTABIEeHA Y TalI. 5.

Huspky 3ammieHicTe TOBITPS y JTHIN
nepiosl MOXKHA MOSCHUTH THM, 10 Y XapKoBi,
AK 1 B yChbOMY HOMipHOMY MOsICi, came B JITHI
MicALl BHIIagac HAWOLIbIIA KUIBKICTL OIadiB.
VY ToOl 4ac, sIK 3 JIOTOrO IO KBITCHb MPUIIAJIAE
HAMOLTBII TOCYNIIMBHN Mepioa. 3pOCTaHHs
KoHIEeHTpaliii PM,s y 3UMOBO-BECHSIHUH Tie-
pioJ MOpPIBHSIHO 3 JIITHIM TaKOX MOXe OyTH
MOCWJIEHO aHOMAJIbHICTIO IIbOTOPIYHUX HOTO-
HHUX YMOB, SIKa MPOSIBJISIETHCS Y MiABHUILEHHI
TEMIIEpaTypH TOBITPS Ta 3HWKEHHI KUTBKOCTI

PM, 5
(MET/M)

30,0

5.0 9.4

omafis. [lo npuknany, 6epesens 2020 p. Buna-
BCSl aHOMAaJIbHO TOCYIUIMBUM 1 TemuM. Tak,
cepelHs MiCsiuHa TeMIlepaTrypa MOBITPS CTaHO-
Buna +6,5 °C [19], mo Buiie 3a HopMy Ha 5,8°
(cepennst Temmneparypa MoBiTpsl Al Oepe3Hst y
M. XapkiB cranoButh 0,7 °C [20]). ¥ Oepe3sni
2020 p. y M. XapkiB Bunasuo Jjmiie 18 MM omna-
miB [19], To6T0 55% Bim HOpMH B 33 MM [20].
JlocuTh LiKaBUM aCIIEKTOM € TPOCTEKEHHS TH-
JKHEBOT Ta T00OBOT AMHAMIKH PiBHS 3aIIIEHOC-
Ti moBiTps. Cepen (akTopiB, AKi MOTEHIIHHO
MOKYTh BIUIMBATH Ha 3MiHY THIYy B MOBITPl y
pi3HI IHI THXHA, € 3aBAaHTAXEHICTh aBTOMOOi-
JBHUX JOPIC Ta rpadik poOOTH MiANPHEMCTB,
aJ/DKe BOHM BHM3HAYalOTh IHTCHCHUBHICTH HAJIXO-
JOKEHHS aepOo30JIiB y aTMOC(EepHE MOBITPSL.

3a pe3ysbTaTaMu JIOCHIJKCHb, Peaji3o-
BaHUX Ha MPHKJIAAI BUOIPKU NAHMX OO0 KOH-
uentpaniii PM,s y mositpi y Touri Nel (mpos.
Anrekapcrkuid, 9) nporsrom BepecHs 2019 po-
Ky, BUSBIICHO, II0 HailMEHIII KOHIICHTpAIii
PM,5 y moBiTpi XapakTepHi y BUXiIHI JHI — Cy-
6oty Ta Heximo (13,5-16,2 MKF/MS), HalBUII —

§ 17,6

13.1
LIKeD-T

0.0

CepneHb Bepecenr  JKoeTens  JucTomag

TpvaeHB Cigens JroTHi BepezeHs

b

Puc. 2 — V3aranbHeHi cepeiHi 3Ha4eHHs KOHUEHTpaLii PMy 5 U1 KOYKHOTO MICSILIS CIIOCTEPEKEHHS
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Puc. 3 — Ce3onna aunamika PM; 5

1%

16%

60%

Jito = Ocigp = 3uma = Becna

Puc. 4 — Bunanku nepesumenss I'JIK PM; 5 y pi3Hi ce30HU

poky (%)
Taduuusg S
Bunajnxu nepeBuiieHHs HOpMATUBY 3a BMicToM PM;, 5 y moBiTpi M. Xapkis
32 KOKHMIi Micsillb CIIOCTepekeHb
ByJ1. CeastH- Hoso-
Anrekapcskmii | Bya. binens- | Bya. I'epoiB | Bya. JoBa- y éuca BaBapcbkuit
Micsaub NPOBYJIOK, 9 Koro, 21 npaui, 68b Topa, 17 o5 ’ NPOCIIEKT,
(1. Nel) (1. Ne2) (1. Ne3) (1. Ned) 107
(1. Ne5) (1. Na6)
CeprnieHb 37 4 1
Bepecenb 154 6 39 4 50 8
JKoBreHb 340 19 5 82 109 15
JIucronaz 263 3 8 22 5
I'pynens 361 61 117 80 45
Ciuenp 372 293 337 228 97
Jlrotuit 267 229 241 125 113
Bbepesens 170 162 181 95 157

gerBep (19,5-24,4 mxr/m®). Jlo6oBa nuHamika
BMicTy PM,5 y mOBiTpi mpourocTpoBaHa ma
npHKIazi rpadika koHueHTpaniid PM;s y moBitpi
y toutti Nel (mpoB. AnTrekapchkuii, 9) craHom
Ha 07.09.2019 poky (puc. 5).

OTtpumaHi pe3yibTaTH, MPOLTIOCTPOBaHI
Ha pHC. 5, CBIIYaTh, IO KOHIEHTpanii PM,s y
NepeBaKHiM KiNbKOCTI BUMIPIOBaHb HaHMKY1
y nepiox 3 11:00 mo 18:00 (4-9 mxr/m°), mo
IPHUIAJAE HA 9aC CEPEeAHBOCTATHCTHYHOTO PO-
ooyoro mus. Lli mokasuuku y 1,5— 3,4 pasis
HIKYl 332 CEpelHI0 KOHIICHTpaIiio 3a J00y
(13,5 Mxr/™d).

OnHak, BpaxoBYIOYH T€, 110 PIBEHb

BMICTy MHJTY y TOBITP1 € Pe3yJIbTaTOM BILUIUBY
KOMIUIEKCY SIK HPUPOAHUX (IIOTOJHI yMOBH,
0COOJIMBOCTI TIEPEMIlIICHHSI MOBITPSHUX Mac,
XapaxTep MiJICTHIAI0u0i MOBEPXHI Ta iH.), TaK i
COLIAJIbHO-€KOHOMIYHMX (1HTEHCHBHICTh PYXY
aBTOTPAHCIIOPTY, OOCST 1 CKiaa BUKUAIB, pe-
KUMH  (DYHKI[IOHYBAHHS MTPOMHUCIIOBUX MIATI-
PHEMCTB, 0COOIMBOCTI 3a0yZOBH TepHUTOPIi,
pPiBEHb BIIIAJICHOCTI BiJl MOTEHIIHHOTO JKe-
pena 3a0pyaHEHHsS Ta iH.), CE30HHI Ta A000BI
ocobnmBocTi Bapianii PM,s y moBitTpi morpe-
OyIOTh OUITBIN JETANILHOTO BUBYEHHS i CTAHOB-
JSATh COOOI0 MOJAIBIIY HEPCIEKTHBY JAHOTO
JOCITiKEHHSL.
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Puc. 5 — JIo6oBa nuHamika koHUeHTpauii PM; 5 (Ha npuknani Bubipku nanux aist Touku Nel (AnTekapchkuit
MPOBYIOK, 9) cranoM Ha 07.09.2019 poxy)

Bucnoexu

Bucoka moreHIliiiHa 3arpo3a JIpiOHOIH-
CIIEPCHOTO TWITY ISl 30POB’S JIIOJMHU KpH-
€TBCSI Y WOTO 3IaTHOCTI JIETKO IPOHHUKATH B
OpraHi3M JIIOAWHH Yepe3 MUXaNbHi NUISXU 3a-
BISKA MIKPOCKOIIIYHIM po3MipaM. bymyun
HAI3BUYAWHO JIETKAM, APiOHOIUCTIEPCHUH TV
MOX€E JOCUTh TPUBAIUI 4Yac 3aJIMIIATHCA Y
MIOBITP1 y 3aBUCIIOMY CTaHi, a OTXKe MEePEeHOCH-
TUCSI Ha 3HA4HI BiACTaHI Big Micusg Hagxo-
JOKeHHs. BHacmigok arMocgepHOro mnepese-
CEHHSI MWIy 3MIHIOIOTHCS (Bi3W4HI Ta XiMidHI
XapaKTEPUCTUKH MUJIOBUX YaCTHHOK, a OTKE,
3pocTae iX MOTeHIliHa HeOe3MeKa.

[linpumennii piBeHb PM,s y moBiTpi
MOK€ TPU3BOAUTH JIO PO3BUTKY 3aXBOPIOBAHB
OpraHiB JMXaHHS Ta 3POCTAHHS PH3HMKY BHHHK-
HEHHS XBOpPOO CEpIIEBO-CYIMHHOI CHCTEMH.
TsKKICTh 3aXBOPIOBaHb 3AJICKUTHh BiJ TpHUBa-
nocti ekcrio3utlii. OcoOIMBO BpasIvBUMH €
JIFOJTY TIOXMJIOTO BiKY Ta JITH.

HocnimkenHs 3a0pyaHeHHs aTMocdep-
HOTO TIOBITPS M. XapKiB ApiOHOAMCIIEPCHUM
MWIOM 3 po3MipoM Qpakmii Merme 2,5 MM
(PM;5) mpoBeneHi Ha 6a3i TaHUX MIATHOPMHU
oHJaiiH-MoHiTOpUHTY Air Pollution. Ha ocHoBi
CTaTUCTUYHMX JaHUX, 310paHUX aBTOpaMHu 3a
nepiozg 3 01.08.2019 p. g0 01.04.2020 p. s 6

KOHTPOJIBHAX TOYOK MPOCTEkKEHi MPOCTOPOBO-
yacoBi Bapiamii Bmicty PM,s y mpuzemHOMY
mIapi moBiTpsL.

I3 Bubipku oOcsirom y 28119 3HaueHb
MacoBHX KOHIeHTpauiil PM, s s 17,4% Buna-
nkiB (4905 i3 28119) 3adikcoBaHo mepeBu-
menns ['JIK PM;s 3a BOO3. 3araigom Biaro-
BiHO 1o mkanu AQI, y nepeBaxHiil KiIbKOCTI
BumaakiB BMicT PM;s B TOBiTpi BapiroeThes
BiJl HU3BKOTO JI0 momipHoro. HaiiBummii pi-
BEHb 3alWJICHOCTI TMOBITPS XapaKTepHHUH IS
Touku Nel (AnTekapcbKuil MpPOBYIIOK, 9), 1m0
MOKe OyTH 0OyMOBIIEHO OJIM3BKICTIO 11 po3Ta-
LIyBaHHS J0 TEPUTOPIH i3 BHCOKOIO iHTEHCHUB-
HICTIO PYXY aBTOTPAHCIIOPTY.

CezonHi Ta 100OOBi Bapiamii BMicTy
PM; 5y noBiTpi M. XapkiB 3aj1ekarb Bijl 3MIHH
[TOTOJIHUX YMOB (KUJIBKOCTI OIaJiiB, MBUIKOCTI
BITpY Ta iH.), piBHS 3aBaHTAKEHOCTi aBTOMOOI-
JIEHUX JIOPIT 1 pekuMy poOOTH MOTEHIIHHAX
CTal[lOHAPHUX JDKEepEN 3a0pyaAHECHHS.

[lomanpimmia mepcrnexkTUBa AOCIHIIKEHb
BOAYAEThCS y BHSBICHHI KOPENSAIii BMICTY
PM,5 3i cTyneHeM BIUIMBY Pi3HUX MPUPOJTHUX
1 COIAJIbHO-€KOHOMIYHHX (PAKTOPIB TEPUTOPII,
a TaKOX 13 piBHEM 3aXBOPIOBAHOCTI HACEICHHS
M. XapKiB.

Kongnixm inmepecie

ABTOpH 3asBISIOTH, 10 KOHQUIIKTY 1HTEPECIB 10/10 MyOJiKaIii 1boro pykonucy Hemae. Kpim
TOTO, aBTOPH MOBHICTIO TOTPUMYBAINCh €TUYHUX HOPM, BKJIIOYAIOUM IUIATiaT, Ganbcudikamio TaHX

Ta TOJBIHHY MyOTiKaIlito.
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HOPMATUBHO-IIPABOBE PEI'YJIIOBAHHS IIOBO/PKEHHSA 3 BIIXO/JIAMMU:
AHAJII3, TIPOBJIEMHU TA HAIIPAIMU BUPIIIEHHSA

Po3pobxa 3axomiB, OB’ s3aHMUX 31 CKOPOYSHHAM OOCATIB BiIXOMIB, Ta BAOCKOHAJICHHS HOPM IIIOJIO0 TIOBO-
JUKEHHS 3 BIIXOJaMU 3aliMaloTh BOXJIMBE MiCIe Cepeji MUTaHb €KOJIOTTYHOT Oe3MeKH Ta MiATPUMaHHS CIIPHUSTIIN-
BOTO CTaHy JIOBKIJIIS.

Meta. AHaji3 HOPMaTHBHO-TIPABOBOI'O PETYJIOBAHHS MOBOKEHHS 3 BiJXOJaMH, BHIIICHHS OCHOBHHUX
npobneM Ta (opMyBaHHS CYYacCHHX HANPSMIB BHPIMICHHA NPOOJIEM, SIKi CTOCYIOThCS MHTAaHHS BiAXOIIB, Ha
OCHOBI MIDKHapOJIHOTO JIOCBily Ta aKTyallbHOI MPakTUKU €Bponelicbkoro Cyay 3 npas JIOJANHH.

Metoan. TeopeTnyHi Ta 3araJbHOHAYKOBI (aHAJI3, CHHTE3, CHCTEMATH3AIlis), EMIIPHIHANA METOX (METOL
MOPIBHSAHHSA).

PesyabraTu. Ha ocHOBI pe3ynbTaTiB JOCTIIKEHHS HOPMATUBHO-TIPABOBOTO PETYIIOBAHHS MOBODKEHHS 3
BiAXoAaMu B YKpaiHi BUSBICHO OCHOBHI NPOOJEMH Ta 3alpONOHOBAHO BapiaHTH IX BHUpIIICHHS Ha MiICTaBi
aHanizy pimenHHs €Bpomneiicbkoro Cyay 3 mpaB JIIOAWHM Ta 332 JOMOMOTOI0 BUBUCHHS JOCBiNY €BPONECHCHKHX
KpaiH. BusiBneno, mo YkpaiHa oOpaiia 11X yHOPMYBaHHS UTaHb 100 BiZIXO/JIB Ha OCHOBI yCTaJlEeHUX HOPM
€spomneiicbkoro Cotosy, 30kpeMa JIMpeKkTHBH MPO BiAXOAM Ta HU3KH IHIIMX HOPMATHBHO-TIPABOBHX aKTiB y IiH
cepi.

BucHoBku. 3amis BperymoBaHHS cepu MOBOKCHHS 3 BiIXoJaMu B YKpaiHi MOTpPiOHO 3a0e3mednT
MOCTYNOBE Ta epeKTUBHE BIPOBAPKEHHS 3aX0/IiB, sIKi 3aKkpiIuieHo B HalioHasnbHii cTparerii ynpaBiiHHS BigXo-
Jnamu B Ykpaini 1o 2030 poky, cucTeMaTH3yBaTu psiji HOPMaTHBHO-NPABOBUX aKTiB YKpaiHH LI0/I0 MOBOKEHHS
3 BiIX0JIaMH Ta PO3MOYATH IX peani3amito Ha MPaKTHIIL.

KJIFOUYOBI CJIOBA: exouoriuHa 6e3neka, eKoJ0oriqyHa piBHOBara, HOpMaTHBHO-TIPABOBE PETYIIIOBaHHS,
MIOBODKEHHS 3 BIZIXOJIaMH, PalliOHaJIi3allis pecypciB

Suietnov Ye. P.}, Lazebna A. V.!

YYaroslav Mudryi National Law University, Pushkinskaya St., 77, Kharkiv, 61024, Ukraine

LEGAL REGULATION OF WASTE MANAGEMENT: ANALYSIS, PROBLEMS AND DIREC-
TIONS OF SOLUTION

The development of measures to reduce waste and regulate waste management is an important issue in
the field of environmental safety and environmental protection.

Purpose. Analysis of legal regulation of waste management, identification of the main problems and the
formation of modern solutions to problems related to waste, based on international experience, current case law
of the European Court of Human Rights.

Methods. Theoretical and general scientific (analysis, synthesis, systematization), empirical method
(method of comparison).

Results. Based on the results of the study of legal regulation of waste management in Ukraine, the main
problems are identified and solutions are proposed based on the analysis of the decision of the European Court
of Human Rights and by studying the experience of European countries. It was found that Ukraine has chosen
the path of standardization of waste issues on the basis of established norms of the European Union, in particular
the Waste Directive and a number of other regulations in this area.

Conclusions. In order to regulate the field of waste management in Ukraine, it is necessary to ensure the
gradual and effective implementation of measures enshrined in the National Waste Management Strategy of
Ukraine until 2030, to systematize a number of legal acts of Ukraine on waste management and begin their im-
plementation in practice.
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HOPMATHUBHO-IPABOBOE PET'YJIMPOBAHUE OBPAIIEHUSA C OTXOJAMMU: AHAJIN3,
MPOBJIEMbI 1 HAITPABJIEHUSI PEINEHUAM

Pa3zpaboTka MeponpHusATHI, CBA3aHHBIX C COKpAMICHHEM 00BEMOB OTXO/IOB, M COBEPIICHCTBOBAaHUE HOPM
o OOpAaIIeHNIO ¢ OTXOAAMHU 3aHHMAIOT BaXKHOE MECTO CPEOH BOIIPOCOB HKOJIOTHUECKOW OE30MaCHOCTH W MOJI-
Jiep>KaHMs1 0J1arONPHUsITHOTO COCTOSIHUS OKPYIKAIOIIEH Cpebl.

Iesb. AHanU3 HOPMATUBHO-TIPABOBOTO PETYIHPOBAHUS O0OpAIeHHs C OTXOJaMH, BBIAETICHHE OCHOBHBIX
npobiieM ¥ OPMUPOBAaHHE COBPEMEHHBIX HANPABICHUH pelIeHHs TpoliieM, KOTOphIE KacaloTcs BOIpOca OTXO-
JIOB, HA OCHOBE MEXIyHapOIHOI'0 OMBITa U aKTyaJlbHOU nmpakTuku EBponeiickoro Cyna no npaBam 4enoBeKa.

Metoapl. Teoperndyeckue n oOlieHayuHble (aHANIN3, CUHTE3, CUCTEMATH3alMs), SMIMPUIECKUA METOJ
(MeTon cpaBHEHHUS).

Pe3yasTaThl. Ha ocHOBe pe3ynbTaToB HCCIIEJOBaHUS HOPMATHBHO-TIPABOBOTO PETYIHUPOBAHHS OOparie-
HUS C OTXOJaMH B YKpaWHe, BEISIBIICHBI OCHOBHBIC MTPOOJIEMBI U TPEIOKESHBI BAPHAHTHI UX PEIICHHS Ha OCHO-
BaHUM aHanmm3a perreHus EBpormeiickoro Cyna mo mpaBaM 4eloBeKa W C MOMOIIBI0 W3YUEHHS OIBITA CBpPOIICH-
ckux ctpaH. OOHapyXeHo, 4To YKpawHa BBIOpalia yTh HOPMHPOBAHHE BOIIPOCOB OTHOCHUTEIHHO OTXOIOB Ha
OCHOBe ycTosiBIIIXcs HopM EBporefickoro Coroza, B 9acTHOCTH JIMPEKTHBHI 00 OTXOAAX U psifa APYTrUX HOpMa-
TUBHO-TIPABOBBIX aKTOB B ATOH cdepe.

BoiBoabl. [Iyis yperynupoBanus cepbl 0OpallieHnsi ¢ OTX0JaMU B YKpauHe HYXKHO 00ecrednTh MocTe-
neHHoe 1 3¢ (GeKTHBHOE BHEAPEHNE MEPOIPHUITHIL, KOTOpBIE 3aKperuieHbl B HallnoHansHOM cTpaTeruu ynpasie-
HU oTXogaMu B Ykpause 10 2030 roja, cucTeMaTu3upoBaTh psii HOPMaTHBHO-IIPABOBBIX aKTOB YKpPaWHBI OT-
HOCHTEJIHO 00palleHust C OTXOJaMHt U HauyaTh UX PEAJIU3alMIO Ha MPAKTHKE.

KJIIOYEBBIE CJIOBA: skonoruyeckas 0€30MacHOCTh, JKOJOTHUCCKOE PABHOBECHE, HOPMATHUBHO-
[IPaBOBOE PEryIHPOBaHHUE, OOpaIlleHHE ¢ OTXOAAMHU, pallHOHAIN3aIHs PECYPCOB

Bcemyn

CTBOpEHHS €OUHOTO MeXaHi3My, SIKHA Mi>KHapOTHO-TIpaBOBE ~ PEryJIIOBaHHS
3abe3neuyBaTiMe €QEKTUBHE CKOPOYEHHS 00- PO3BHUTKY cepH YIpaBIiHHS BiIXOAaMHU — 1€
CATIB BIIXOIB, Iepe0yBae Ha MOPSAKY JICHHO- CBOEPIHUIA CTaHIAPT IS  HAIiOHAJBHOIO
My 0araTboX MiKHApPOIHUX OpraHizaiii i, 6e3- 3akoHOo/MaBcTBa. Tak, Hanpukian, L{imi craigoro
MepevHo, cTocyeTsesl i Ykpainu. Permamenta- po3sutky 2016-2030 € HOBITHBOIO CHCTEMOIO,
i1 HOPM MDKHApPOJIHOTO TpaBa I0J0 IOBO- siKa CTAHOBUTBH CYKYITHICTh 3aXOJiB, 30KpeMa
JOKEHHS 3 BiXxolamu 0a3yeTbCsl Ha TPUHIIATIAX 3a MPHUPOJOOXOPOHHUM (EKOJOTIYHHUM) BHIMi-
HEJIONYIIEHHST YTBOPEHHS TaKHX BIIXOMIIB, POM 33115l CTBOPEHHSI O€3MEeYHOr0 HaBKOJIHII-
CIPUSHHS TEepepoOIli i BTOPUHHOMY BHKOPHC- HBOT'O CEPEJIOBHILIA, 1[0 € HEBII’EMHUM IPaBOM
TaHHIO 1, 3BMYAHHO, BIPOBA/DKEHHS CYy4aCHUX KOXKHOTO. Parfionainizanisi BUKOPHCTAHHS TIPH-
TEXHOJIOTIH peaizaiii Ta MOHITOPUHTY. POIHHUX PECypCiB € OJHIEI0 3 TOJIOBHHUX ILIeH

Koncturynieto Ykpainu (ct. 16) rapan- rI00aJBHUX COLIATBHO-SKOHOMIYHHUX MEPETBO-
TY€ThCS, 1110 3a0e3eueHHs eKOJIOTIYHOT Oe3re- pesb B Ykpaini [2].
KA 1 MiITPUMaHHS EKOJIOTIYHOi PiBHOBAarM Ha Cranom Ha 2020 pik peryiroBaHHS Ipa-
TepuTOpii YKpainu, nojgonanus Hacmiakis Yop- BHJI TIOBOJDKEHHS 3 BIIXOJAaMH B YKpaiHi 3/1iH-
HOOMJILCHKOT KatacTpodu — KatacTpodu IuiaHe- CHIOCTBCA ~ HU3KOI0  HOPMATHBHO-TIPaBOBUX
TAPHOrO MacmTaby, 30epeXeHHs TreHOMOH/TY akTiB. 3akoH Ykpainu «lIpo Bizxomm» — 6azuc
VYKpaiHCBKOTO Hapoxy € 0OOB’SI3KOM JIep»aBU Y PeryJiOBaHHI IIUTaHb, OB S3aHKX i3 MPOTH-

JUEF0 Ta 3MEHIICHHSM KIIbKOCTI YTBOPEHHS
BiJIXOJIiB, MIEPEBE3ECHHSIM, COPTYBaHHSM, 30epi-
TaHHSM, YTUIII3aIli€r0, 3aXOPOHEHHIM 1 HacaM-
KiHeI[b BIJIBEPHCHHSM KaXJIMBOTO BILUIMBY
BiIXONiB Ha JoauHy i goBkiuis [3]. Oxpim
BUIIIEHA3BAHOTO 3aKOHY, BHHATKOBY pOIIb Y
3a0e3MeyeH i BUPILIEHHS Mpo0JieM 3 Biaxoza-
MU 3aiiMae HamionaneHa cTparteris ynpasiiH-
HS Binxoxamu B Ykpaini 10 2030 poky, 3aKOHU

[1]. TIporte, peanii IeMOHCTPYIOTH 30BCIM iHIITY
CHUTYyaIlil0, sIKa CKJIajlach y AepsKaBi, 00 KOXKHO-
T0 POKY TMOKa3HUK CMEPTHOCTI BiJ| HETIPABHJIIb-
HOI'O IIOBOJDKCHHS 3 BIiAXOAaMH B YKpaiHi
cximagae Maibke 1300 oci6. 3a Takux MOKa3HHU-
KiB CMEPTHOCTI BiJI HETPABWJIHLHOTO ITOBOKEH-
HS 3 Bi[X0JaMHu YKpaiHa CTa€ B psif 3 TaKHUMHU
nepkaBamu sik Hirepisi, Kamepysn, Yranaa.
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VYxpainu «IIpo 0XOpoHy HaBKOJIMIIHBOTO MIPH-
poaHOTO cepemoBHIay, «IIpo OLiHKY BILTHBY
Ha JOBKULID» Ta iHII. 3Ba)KalOud Ha €BPOiH-
TerpamiifHi mporecu B YKpaiHi, cepenl JKepen
HOPMATUBHO-TIPABOBOTO PETYIIOBAHHS ITOBO-
JOKEHHS 3 BIJIXOJIaMU BU3HAUYAOThCs JIUpeKTH-
Ba 96/61/€C mpo BceoXOILTIO0YE 3aIT00iraHHs
3a0pyqHEHHIO Ta HWOro KOHTpOJh, PamkoBa
HupextuBa mpo Bimxomm 75/442/€C, Jupek-
THBa Mpo Hebe3neuHi Biaxomu 91/689/€C i T.1.
[lepenik HOPMATUBHO-ITPABOBHUX aKTiB, AKi TaK
YM 1HAKIIE CTOCYIOTHCS BU3HAYCHOTO MHUTaHHS,
MICTHTB PsIi HOPM, IO MPHU3BOAUTH A0 YHC-
JICHHUX KOJi3ii Ta Hee)eKTUBHOTO BUPIIICHHS

npobjemM, MOB’si3aHMX 13 Bigxomamu. Tomy
MEPIIOYEPrOBUM HAIPSIMOM, SKUH TOTpedye
3MIiH 1 OHOBJICHHS, € CUCTEMAaTH3allisl SKOJIOTi-
YHOTO 3aKOHOJIABCTBA 1 3a0e3meueHHs e(heKTH-
BHOTO MEXaHi3My MTOBO/HKEHHS 3 BITXOJaMH.

MeTo10 A0CTiIKEHHsI € aHaJl3 HOpMa-
THBHO-TIPABOBOTO PETYIIOBaHHS IOBOKCHHS
3 BiIXOJaMH, BHIIJICHHS OCHOBHHX IIpOOJIEM
Ta (OpMyBaHHS CYy9aCHUX HANpPSMiB BUPIMICH-
HS TIPOOJIeM, SIKi CTOCYIOTHCSI TUTaHHS BigXO-
IiB, HA OCHOBI MDKHapOJHOTO JOCBiNly, aKTya-
NBHOT TpakTuku €Bporneiicbkoro Cyay 3 mpas
JIFOTUHH.,

Mamepianu i memoou oocnioricenn

Y Xo11i 10CIiIKEHb BUKOPUCTAHO:

a) TEOpeTHYHI METOAW, a caMe: aHalli3,
CUHTE3, CHCTEMaTHu3allisi HOPMAaTHBHO-TIPABO-
BOTO PETYJIIOBAHHS IMOBODKCHHS 3 BIIXOJAMH,
mo Jae 3Mory chopMyBaTH TpOOIEMaTHKY
BH3HAYEHOI TEMH, Ha OCHOBI SKOI MOXHa 3pO-
OWTH BHUCHOBOK MIOJ0 MEXaHi3MIiB BUPIIICHHS
psamy TpoONeMHHX THWTaHb, a TaKOX JOCHi-
JUKEHHS IPakTUKK €Bporeiicbkoro Cyny 3 mpas
JIONMHM ILIOAO MOPYLICHHS IIpaBa 0coO0M Ha
EKOIIOTIUHy Oe3IeKy;

0) eMITipuYHUI METOJ, & CaMe METOJT I10-
PIBHSHHS — 3ICTaBJICHHS PI3HUX TOYOK 30pY
00 TPOOIEMaTHKH MUTAaHHS BiIXOIB, 3icTa-
BJICHHS MDKHApPOJHMX Ta HallOHATBHUX HOpMa-
THUBHO-TIPABOBUX aKTIB, IO PETYJIIOIOTH 3a3Ha-
YCHC IIMTaHH, HIO6 BU3HAYUTHU TIPOTaJIMHU

HaIiOHAILHOTO 3aKOHOJABCTBA Ta JOCIIAWUTH
HampsiMd  €EKTUBHOTO MiXXHAPOIHOTO pery-
JIFOBAHHS ITUTaHb MTOBOKEHHS 3 BiJIXOIaMH.

3acTocyBaHHS LMX METONIB JIa€ 3MOTY
chopMmyBaTH TPOOIEMATHKy OOpaHOI TEMH,
BM3HAYMTH MEXaHI3MH BUPIIICHHS POy TpO-
ONEeMHUX TIUTaHb, IOPIBHATH Pi3HI TOYKH 30Dy,
3iCTaBUTH MIDKHAPOJIHI Ta HAIliOHAIBHI HOpMa-
TUBHO-TIPABOBI aKTH, IO PETYNIOIOThH 3a3HaUCHE
MUTaHHS, 1100 BU3HAYUTH NMPOTAIMHU HALlOHA-
JIBHOTO 3aKOHOJABCTBA Ta NOCHIAUTH €(EeKTUB-
HICTh MDKHApPOJHOTO PpETYIOBaHHA IUTAaHb
[MOBOJKEHHS 3 BIIXOJAMHU.

OO0’eKTOM HOCHIDKEHHS € HalllOHAJIBHI
Ta MDKHapOJHI HOPMAaTUBHO-TIPABOBI aKTH, IO
PETYIIOIOTH ACTIEKTH IOBOJPKEHHS 3 BIJIXOJ[AMH.

Pe3ynvmamu ma ix ananiz

Cranom Ha 2020 pik YkpaiHa € aepxa-
BOI0, Jie 94 % moOyTOBHX BiIX0/iB mepebyBae
Ha CMITTE3BAIMINAX, [0 3HAYHO BiJPI3HIETHCS
BiJl MOKa3HMKIB KpaiH €Bpomu. Curyaris
VOpaBIiHHSA BIiIXOAaMH Ha TPUKIAAI TPHOX
KpaiH 1mokaszaHa Ha puc. 1.

94%

100 ~
80 A
60 A
40 -
20 A

B Vkpaini cTtBoproersest 6mu3sko 29000
CTUXIMHUX CMITTE3BAJIMII, 10 MPU3BOIUTH JI0
3arOpsSIHHSL CMITTSI T4 MacOBUX TOXEX Ha Te-
putopii pepkaBu. Tak, TpUMipoM, TIOKEXKI Ha
TMOJIITOHAX MOOYTOBUX BIXO[IB BiOYBalOTHCS
gepes psiji MPUYMH: a) 3aXOpOHEHHS BiJIXOIB

44%

0,8%

e

0
Ykpaina

IToabma

HIBenis

Puc. 1 — YacTka BigXo0/1iB, 3aXOpOHEHUX HA CMITTE3BAIUIIIAX



Jlroouna ma doskinns. Ilpobnemu neoexonozii. Bun.33. 2020

MOHAJ] BCTAHOBJICHI JIMITH; O) BIICYTHICTBH
nepelapyBanis ~ IHEPTHUM  MaTepialioM;
B) HeMae 300py Oiorasy, AKHil BUHUKA€E BHa-
CIIZOK TIEPETHUBAHHS CMITTSI; T') HAKOTIMYCHHS
Oiorasy y Tiji 3BajuILa y BETUKUX oOcsrax [4].
HasBHiCTh BHIIIE3a3HAYCHNX HETATUBHUX
HACJIJKIB ITOBOYKEHHS 3 BIIXOJAMH JIEMOH-
CTpye Hee(eKTUBHICTh HOPMAaTHBHO-TIPABO-
BOTO BPETyJIOBaHHS IOTO IHUTAaHHA. | eTb-
MaH A. [1. KOMeHTye, 10 TPUIHATTS €IUHOTO
KoardikoBaHOTO aKTy y chepi MpaBOBITHOCHH
I0JI0 BHKOPUCTAHHSA IPUPOTHO-PECYPCHOTO
MOTEHIiaTy JAep>KaBU Ta OXOPOHH MPUPOTHOTO
CepeIoBHINa, [0 JIeTATHHO BPETYIHOBYBATHME
MIUTaHHS BiXOiB, 3a0€3MeUnTh ¢()EKTHBHICTh
MeXaHi3My peamizalii IIbOT0 HOPMAaTHBHO-
mpaBoBoro akty [5]. Tox, BapTO BU3HAYMTH
OCHOBHI 3acaJii YHOPMYBaHHS TEMH BiIXOJIiB.

14%

BinmoBigHo 10 MON0XKEHb 3aKOHY YKpa-
ian «IIpo BimXxomam» MOBOKEHHS 3 BiIXOJaMH
— KOMIUIEKC [iH, SKi CIIpsSMOBaHi Ha: a) 3amo0i-
TaHHSl YTBOPEHHsI BiAXO[iB; 0) 30MpaHHs Bij-
XO/IiB; B) TIEPEBE3EHHS; T') COPTYBaHHS; 1) 30e-
piraHus; €) oOpoOICHHS; €) IePEePOOICHHS; XK )
YTUII3a1i10; 3) BUIAICHHS; M) 3HEIIKOKCHHS;
1) 3aXOopoHEeHHA. Yci mepelniveHi Aii BKIOYaTh
KOHTPOJTb 32 iX BUKOHAHHSAM Ta HAaTJIA[ 33 MicC-
MU BuaaiaceHHs [3]. BunmiinsgioTs yotupu oc-
HOBHHX TIOTOKIB BiJIXOJIiB, SIKi BiOOpa)KEHO Ha
puc. 2.

3akon Ykpainn «lIpo oxopoHy HaBKO-
JUIIHBOTO MPUPOAHOTO CEPEeIOBUIIA» 3aKpil-
J10€ 000B’SI30K CYO €KTIB, SIKi KOPUCTYIOTHCS,
BOJIOMIFOTh Ta PO3MOPSHKAIOTHCS BiIXOmaMu
Ha MiJCTaBi paBa BIACHOCTI, B)KUBaTH HEO0-

26%

IIIIIIIII"’
-lllll“““

29%

[ mpomucnoBi Bigxoau

O OyniBenbHI Bigxoau

@ Bixxoau ripHU40100yBHOT IPOMHUCIIOBOCTI

B TBep1i MOOYTOBI BiIXOIH

Puc. 2 — OcHOBHI BUIU BiIXOIB

X1JHUX 3aXOJ1B IS 3MEHIIEHHS 00CSTIB CTBO-
PEHHsI BiJIXOIB, CHPHSHHSA IX PO3MIIICHHIO,
3HEUIKO/PKEHHIO Ta yTuiizamii [6]. 3a pe3yinb-
TaTaMW aHali3y HallilOHAJIBHOTO 3aKOHOJABCT-
Ba MOXXHa BUIUIUTH TaKy pUCY, K (parMeH-
TapHICTb BPETYJIIOBaHHS MOBOXKEHHS 3 BiJXO-
JaMu B YKpaiHi, 0 CIPHUYUHSE PO3IOPOIIECH-
HS HOPM IO PI3HUM aKTaM 3aKOHOJIaBCTBA,
BHACIIZIOK YOTO BHHHUKA€E Oe31iu KOMNi3id mpu
3aCTOCYBaHHI IUX HOPM [7].

[okazoum € pimenas €CIIJT nmportu
VYkpainu, 30kpemMa MPOTH OpraHiB Jep:KaBHOI
BJIaq, SIKi He 3a0e3ledyBaiy TapaHTOBaHE
JIIO/IMHI TIpaBO Ha Oe3MeYHe IS JKUTTS 1 3]10-
poB’s moBkiuts [8]. Pimenns «/lyOerpka Ta
1HII MPOTH YKpaiHw» TOB’s3aHe 3 MOPYIICH-
HsM cT. 8 KOHBEHIIIT Ipo 3aXKCT MpaB JIOAUHU
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1 OCHOBOIIOJIOKHUX CBOOOJT TIO/0 TMOPYIICHHS
nmpaBa Ha MOBAry 10 CBOIO MPHBATHOIO i ci-
MEHHOTO HUTTS, IO CBOTO JKHUTJIA 1 KOPECIIOH-
nenmii [9]. CyTh crpaBu monsArae y Tomy, mio
3asBHUKHU MPOXHUBAIK Y CEJi, SIKe PO3TaIloBa-
HE TOPsJ 13 ABOMA MPOMUCIOBUMH IiANPUEM-
ctBamu — miaxta «Bizeliceka» JII1 «JIbBiBBY-
rius» Ta LleHTpanbHa ByrinpHO-30arauy-
BanbHa (pabpuka «YepBoHorpaaceka» BAT
«JIbBiBCBbKA ByrijbHa KoMMaHis». [Ipomucnosi
BIIXOIW IMX MiJNPUEMCTB 3aBAABAIH LIKOIY
3I0POB’I0 Ta JKUTIIy BHACIIZOK €KOJOT1YHOTO
3a0pynHenHs. Opranu L[epmaBHo'l' BIagu He
3anepedyBasH q)aKTy cepno3H0ro HETraTHBHOTO
BIUIMBY JiSTTBHOCTI MiNNPUEMCTB HAa IKUTTS
ocio (OJII/IH 13 3asABHUKIB TIOMEP JI0 HOCTAHOB-
JICHHS plIHeHHSI €CHJI) IIPOTE MPOTATOM JiBa-
JUISITA POKIB Tak 1 He Tepeceuin JrojIei 10
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0e3nevyHnX yMOB JKUTTS. BimmoBigHo 10 TIO-
noxeHb 3akoHy VYkpainu «[Ipo Bimxomm»,
JiepKaBa — BIIACHHK B1JIXO/iB, IO YTBOPIOIOTH-
cs1 Ha 00’ ekTax mepskaBHOI BiaacHocTi [3]. Tox,
OpraHd JCpKaBHOI BIIAAM MOPYLIMIN CBIH
000B’130K, sikuil Bu3HadeHo y Hakaszi Minic-
TepcTBa OXOpOHM 310poB’st «lIpo 3arBep-
JDKeHHs! JlepKaBHMX CaHITapHUX MPaBWII ILUIa-
HyBaHHA Ta 3a0y/J0BM HAcCeNEeHWX IMYHKTIBY», a
came: «IIpoMHCIIOBI, CITLCHKOTOCITOAAPCHKI Ta
iHIII 00’€KTH, IO € JpKepenaMu 3a0pyJHEHHS
HaBKOJMIIHBOTO  CEpPEelOBHIIA  XIMIYHUMH,
¢iznuHIME Ta Gi0J0TiYHMMH (QaKTOpaMH, pU
HEMOXKIIMBOCTI CTBOPEHHS O€3BIAXOJHHUX TeX-
HOJIOT1H TIOBUHHI BiIOKPEMITIOBATHCH BiJl XKHT-
7oBoi 3a0y/OBH CaHITAPHO-3aXMCHUMH 30Ha-
mu» [10]. OTxe, pimenns «/{y0Oerpka Ta iHII
MpoTH YKpaiHW» € MiATBEPHKCHHAM (DakTy
TOTO, IO HAaBITh HE3BAYKAIOUM HA HAsIBHICTh
BPETYJIbOBAHUX II0JIOKEHb PO MOBODKEHHS 3
BiIXOJaMH, [IPAKTUKA 3aCTOCYBAaHHs OpraHaMu
JepKaBHOI BJIAAM HOPM 3aKOHOIABCTBA Jie-
MOHCTPYE MiaMeTPaTbHO MPOTHIICKHE BiTHO-
IIeHHS 70 OYKBH 3aKOHY.

[To3uTHBHUX 3pYIIEHb y IIbOMY ITUTAHHI
MOYKHa JIOCATTH 1 3a HEBTPYYaHHS OpTaHiB
JICp)KaBHOI BJIQJAM B JISUTBHICTH IIANPHEMCTB i
OKpeMHX TpoMajsH. Tak, HampukiIaa, Taki
cy0’€KTH MpaBa BIACHOCTI Ha BiIXOIH MOXYTh
CaMOCTIMHO B)KHBATH 3aXOAU IIOJO E€KOHOMIT
pecypciB: a) BUKOPUCTOBYBATH pevi MOBTOPHO;
0) 3MEHIIUTH O0OCSAT CIIOKWUBAHHSA PECYPCIB.
IIpote, i nepxaBHa moiTuKa y chepi peryiro-
BaHHsI MOBO/KEHHS 3 BiAXOJaMM BCE X TakKu
pyxaetbca Broepea. Ha piBHI ykpaiHCBKOTO
3aKOHOAaBCTBa 1i€ HamioHameHa crTpaTeris
ynpaBiiHHS Bigxomamu B Ykpaini go 2030
poky [11]. Ile#i HOpMATHBHO-TIPABOBHUM aKT
OKpEecIIoe MPOoOIeMaTHKy YHpaBIiHHS Biaxo-
JlaMU B JIepKaBi: a) HAaKOIMMYCHHS BIAXOMIB Y
MIPOMUCIIOBOMY 1 TOOYTOBOMY CEKTOpax; ©O)
HEHAJIC)KHE 3IIHCHEHHS yTWIi3alii Ta BUa-
JICHHSI HeOE3MEeUHUX BIJXOJIB; B) HE3aI0BIIb-
HUI PiBeHb BUKOPHCTAHHS BIIXOMIB K BTO-
PUHHOI CUPOBHHH; T) PO3MOBCIOJKEHHS MOOY-
TOBHX BIJIXO/iB 0€3 ypaxyBaHHs HeOe3MeuHux
HACJIIJIKIiB TAaKOTO PO3MIilllcHHA. BuHMKae mu-
TaHHA, SKI X ICHYIOTh HUISIXM Ta CIIOCOOW BH-
pilleHHs BU3HAUYEHHUX Mpodiem?

3a miero Crpareriero BUIICHABEIEHI
npobjeMu BHPIIIYBaTUMYTbCS B TpPH €Tallu.
[lepmwmii eTan 0XOIUIIO€ 31IHCHEHHS 3aralbHUX
3axofiB y cepi ynpasiiHHS OKpEeMUMH BHIa-
MH BIOXOHiB: CTBOPEHHS YIOBHOBAa)KEHOT'O
opraHy 3 MHTaHp peanmizauii monoxeHb Crpa-
Terii, po3po0iieHHs] HeOOXiTHUX 3aKOHOTPOEK-
TiB (TIpO yIpaBIiHHS BIIXOJaMH, MPO 3aX0pPO-
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HEHHS BiJIXOJIiB, TPO CHAIOBAHHS BiJIXO/IB) Ta
inme. Ha npyromy erami, sikuii TpuBae 3apa3
(2019-2023 pp.), BiAOYBaTUMETHCS BIIPOBa-
JOKEHHS BUINE3raJaHAX 3aKOHOIMPOEKTIB, pPO3-
poOJICHHS OpraHi3amiMHAX aKTiB MO0 3a0e3-
medeHHs peamizamii mimedt Crparerii. Tperiid
eran OyJe TMOB’A3aHUI 3 MOJIEpHI3aIli€l0 MaTe-
pianpHO-TeXHIYHOT 06a3n Cy0’€KTiB TOCTIOAAPIO-
BaHHs 3 0aratopa3zoBOro BUKOPUCTAHHS TPUPO-
THUX PecypciB Ta mepepoOieHHs 1 yTumizamii
BigxomiB. [lpuitnsartss Ctparerii € TO3UTUBHUM
3PYIICHHSIM y PETyJIIOBaHHI NHUTAaHHS MOBO-
JOKCHHS 3 Bimxoaamu. Takuii MOCTYNOBHH IIIaH
IIOZI0 ONTHMI3allii yIpaBIiHHS BiIXOAaMHU 3a
HOro MiATPUMKH 3 OOKY MiIIPHEMCTB Ta OKpe-
MHUX TPOMAaJSH CIPHUATUME 3arl00iraHHIO yTBO-
PCHHIO BiJIXO/IiB 1 MOKPAIICHHIO HAIlIOHAILHOTO
PiBHS €KOJIOTIYHOT OE3MeKH.

Cucrema perymOBaHHS ITOBO/DKCHHS 3
BiIXogaMHu B KpaiHax €BpOIM € CBOEPIIHUM
CTaHAApPTOM I YKPaiHCHKUX 3aKOHOJIABIIiB.
HarionansHa cTpateris ympaBIliHHS Bimxofa-
Mu B Ykpaini g0 2030 poky Oymna npuitHiTa Ha
ocHoBi: 1) lupextusu Pagu €C «Ilpo 3axopo-
HeHHS BiaxomniB»; 2) JupexTnBu €Bpomneiich-
Koro napiamenty ta Paau «IIpo ymakoBky Ta
BiIXOIIM ymakoBKW»; 3) JupextuBu €Bpormeii-
cbkoro mapiameHty Ta Pamm «IIpo Bigxomu
EJIEKTPUYHOTO Ta EJICKTPOHHOTO O0Ia HAHHS;
4) lupexTuBU €BpPONEHCHKOTO MapiaMeHTy Ta
Pagu «[Ipo GaTtapeiiku i akymyJIsTOpH Ta Bij-
mpaiboBaHi Oatapeiiku 1 akymynstopu». Ta-
kox y Crparerii TiKpecIroeTbes, o0 HopMa-
THUBHO-TIPABOBI aKTH, AKi OyAyTh NMpUIMATHCH
Ha ii BUKOHAHHA, MalOTh BIAMOBIIATH PUHITH-
raM 1 TOJIOKEHHSM BIiJINIOBITHUX aKTiB €BPO-
neicpkoro 3akonomascraa [10].

[llomo TeHneHMi perymtoBaHHS MHTaH-
HS TTIOBOJ/KCHHS 3 BiXOAAMH Y €BPOIEHCHKO-
My 3aKOHOJ/IaBCTBi, TO Hapa3i €Bporlia Ha MUIs-
Xy 70 €KOHOMIKM 3aMKHYTOro IMKIy. Taka
€KOHOMIKa BCTAaHOBIIIOE, 1[0 HE3BKAIOYHM Ha
Te, IO piu JocATHyNa (piHATy CBOTO KUTTEBO-
ro MHUKIY, PECYpCH MOXYTh BHKOPHUCTOBYBa-
THUCh 3HOBY Ta CTBOPIOBaTH IIEBHY IiHHICTh
[12]. Tob6ro, BimOyBaeThcsi MaKCHMallbHE 3a-
moOiraHHs YTBOPEHHIO BiIXOJIiB.

3axonu MO0 3amo0iraHHsS YTBOPEHHIO
BIIXOMiB  BPETyJIBOBYIOTbCS  ITOJIOKEHHIMU
Jupextuu €C 1po BiIX0aH, 10 HUX HAJIEKATh:
a) CIpUSHHS BHUKOPHCTaHHIO JOBIOBIYHHX,
pecypcoeeKTUBHUX MPOAYKTIB, TAKUX, LIO €
NPUIATHUMHA 10 PEMOHTY; 0) 3a0XOYEHHS 10
BUKODHUCTaHHS pedi IOBTOPHO Ta aKTUBHE
CTBOPEHHS MICIIb JJIsI PEMOHTY pedel; B) 3Me-
HILICHHsI BMICTY UIKIJJIMBUX PEYOBHH Yy CKIIAJIi
MPOJYKTY; T) 3MEHIIEHHS CTBOPEHHS BiJIXO/IIB,
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AKi He MOXKYTh OyTH BUKOPHCTaHi IOBTOPHO a00
Oyt nepepobnenumu Tomo [13]. YV €pomi
HaBiTb iCHy€ Takuii HanpsiM sK «Hymb BigxomiBy:
«He cnamutu! He 3axoponutu!». Llelt Hampsam
BKJIIOYAE B ce0e KOMIUIEKC JiH, CIPAMOBAHUX HA
3ano0iranHs yTBOpeHH: Biaxomis [ 14].
€BPONECHCHKHNA MIXia 0 MepepoOKH Bi-
IXOIIB TaKOX BpEryJbOBaHO MOJIOKEHHAMU
HupextiBu npo Biaxoaw, a came 10 2020 poxy
nepen KpaiHaMU-y4acHULSIMH €BpPONENCHKOrO
Coro3y CTOITh MeTa, sIKa ToJATae y 301UTbIIeHH]
xoua 6 1o 50 % 3a Barorw MiATOTOBKY IO IIO-
BTOPHOTO BHKOPHCTAHHS Ta MEepepoOKH BigXo-
JIiB (xoua O marip, MeTal, TNIACTHK, CKIIO), SKIIO
iX moTOKM TOMiOHI O BIAXOAIB 3 JOMOTOCIIO-
mapcte [13]. Jlimepom y mepepoOiii BiaxoiB
crana HimeudrHa, Moka3HUK TIOBEPHEHHSI CMITTS
B KOPUCHHI OOIT SIKOT CTaHOBHUTH OinbIiie 65 %.
Himenpki mpoMHUCIIOBI MiANPHUEMCTBA 3aCHYBa-
JH CHCTEMy NepepoOKH BiIXOiB, sKa Hapasi
BUKOPHCTOBY€ThCS IIOHAaMMeHIIe 20 KpaiHamH.

3BHYAifHO, 10 PIBEHb CTaBJICHHS JIIONEH [0
MUTAHHS ePEPOOKHU, COPTYBaHHS CMITTS 3HAY-
HO BIJIPI3HSAETHCS BiJl BIJHOIICHHS TPOMAJISH
VYkpaiau 1o nporo nuraHas. COpTyBaHHS CMIT-
T B HiMeuunHi cTajo HapoJHUM 3MaraHHsM,
JI0 SIKOTO 3aimydaeThest Maibke 90 % HacenmeHHs
Himeuunau. HasBHICTE IT’ATHOX PI3HOKOJIBOPO-
BUX KOHTEWHEpIB Ui COPTYBaHHSA CMITTA €
HOpMOIO sl kuteniB Himewdawnmn: 1) dopHwMiA
KOJIIp KOHTeHHepa — IJIT HECOPTOBAHOTO CMIT-
TS, 2) KOPHIHEBHH — IJI OPTaHIYHUX BiTXOIB;
3) KOBTHH — IS IDIACTHKY Ta YIMAKOBOK; 4)
CHHIN — IJIS MarepoOBUX BiAXOMIB; 5) 3€ICHMMN —
JUIS. KOJIbOPOBOTO CKJIa, a 3elieHWi 3 OiI0r0
cMyTOI0 — Jij1s1 6e30apBHOrO [15].

Tomy, nifiCHO, IOBODKEHHSI 3 BiIXO1aMHU
B KpaiHax €Bpomu € BH3HAHUM MIXHAPOIHHM
CTaHJapTOM JyIs OaraThOX KpaiH, a KOHIICTIIis
E€KOHOMIKH 3aMKHYTOTO IIMKIy Ta HaIpsIMOK
«Hynb BimxomiB» € HaWOUIBII JIEBUMH MEXaHi-
3MaMH ONTHMI3allii BUKOPUCTAHHA BiIXOIB.

Bucnoexu

3a OMIOMOrOI0 aHajli3y HOpPM HallioHa-
JBHOTO Ta MDKHAPOIHOTO 3aKOHO/ABCTBA Y
cdepi MOBOKEHHS 3 BIIXOJaMH, a TaKOX Ha
migcrari HaBenenoro pimeHas CCILI, moxHa
3a3HAYUTH, IO JOCITIDKYBaHA TEMa € BaXKIHU-
BOIO ISl CBITOBOTO mpocTopy. O4eBUAHO, 10
piBeHb 1 SKICTh PETYIIOBAHHA TMOBOJKCHHS 3
BiAXxo#amH B YKpaiHi Ta kpaiHax €Bponu Kap-
JVHAIBGHO BIJPI3HSIOTHCS, MPOTE €BPOTEHCHKI
CTAQHJAPTH € MOKa3HUKaMH e(heKTUBHOI MOTITH-
ku y ctepi exonoriynoi Oesneku. JupexTrBa
PO BIJIXOAM — CBITOBUM €TaJOH JUIsl BBEJCHHS
HOPMATHBIB II0JI0 PaBUILHOTO ITOBOKEHHS 3
BIIXOJIJaMM HE TUTbKM il YKpainu, a ¥ Jyis

OinbIiocTi kpain. He3paxarouu Ha Te, 110 TEM-
M BOPOBA/DKEHHS €()eKTUBHOTO BUKOPHCTAHHS
BIJIXOJIiB Ha HAIlIOHAJIBHOMY PIiBHI € HE HACTi-
JBKH CTPIMKUMHM, TpoTe TpHUHATTS Hariona-
JBHOT CTpaTerii yrpaBJiHAS BigXxonaMu B YKpa-
ini mo 2030 poky € BU3Ha4YaIbHUM (HAKTOPOM
JUT TIOJAJBINMX 3MiH y miKd cdepi. Pimenns i
3MiHH, SIKI PUHMAIOTHCSI OpraHaMHU JIeP>KaBHOT
BJIaJM B YKpaiHi, MalOTh 3a0e3revyBaTy rapan-
ToBaHe KOHCTHTYILIi€I0 TNpaBO TpOMAIsSH Ha
Oe3reyHe IS JKATTS 1 30pOB’Sl JOBKULIA Ta
000B’SI30K Jep’KaBH MiATPUMYBATH SKOJIOTIUHY
piBHOBary Ha TepuTOpil YKpaiHH.

Kongpnikm inmepecie

ABTOpY 3asBISIOTH, IO KOH(DIIKTY iHTEpeciB moo myomikalii 1poro pykonucy Hemae. Kpim
TOTO, aBTOPH MOBHICTIO IOTPUMYBAJINICh ETHYHUX HOPM, BKJIFOUAIOYH TUIariaT, Garbcudikallito TaHux

Ta TOJBIHHY MyOTiKaIlito.
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EKOJIOI'TYHA KPUBA KY3HEIA: 'AJTY3EBE 3ACTOCYBAHHA
JJIS1 TIPOI'HO3YBAHHSA YTBOPEHHA BIJIXO/IIB
TA BUKUAIB HIKIAJINBUX PEYOBUH

Meta. BuzHaueHHs1 yMOB 3a0€3MEUYEHHS CTANIOr0 PO3BUTKY 338 KPUTEPISIMU BUKHU/IB LIKIJUIMBUX PEUOBHH
Ta YTBOPCHHS BiIXOIB i3 MOJICIIIOBaHHAM (DaKTOPiB BIDIMBY Ha IIi ITAPAMETPH Ta 3arallbHy €KOJIOTIYHY CUTYAIIII0
B YkpaiHi.

Metoan. Bukopucrani 3ararpHOHAYKOBI (aHaTi3 Ta CHHTE3, IHAYKISA Ta ACAYKIisA, aHAIITHYHE TPYITY-
BaHHs1) Ta creuianbHi (abcTparyBaHHs, MOJEIIOBAHHS 1 T. 1H.) METOAM BUBYCHHS €KOHOMIYHHUX SIBUI 1 MPOIIECIB.

Pe3yabTaTn. MoenoBaHHS apaMeTpiB CTAaJOro PO3BUTKY HAIliOHAJIHHOTO TOCIIONAPCTBA 3a MapaMeT-
paM# BUKHAIB IIKiIJMBIX PEYOBHH Ta YTBOPEHHS BIIXOMIB 3aIPOIIOHOBAHO BHKOPHCTATH Taly3eBHU MiIXil Ta
Mmozenb ekonorignoi kpueoi Kysuers (EKK). Hoseaeno, mo moaens EKK mominbHO BUKOPUCTOBYBATH HE Tillb-
K{ IS MOJICTIOBAHHS MMApaMeTpPiB BUKHIIB IIKIIIMBUX PEUOBHH, a U U1 00CATIB yTBOpeHHs BiaxomiB. Kpim
TOTO, JIOBEJICHO, 1110 HEOOXI/THO BpaxOBYBaTH MOKAa3HUKH HE TUIBKHM HA PiBHI KpaiHH, a il 3 ypaxyBaHHSIM BHECKY
MPOBIIHUX Taxy3eidl HaiOHAJBFHOTO TOCHOoAapcTBa. MoIENIOBaHHS 3IiHICHEHE U TaKWUX raiyseil: mepepoOHa;
J00yBHA 1 pO3pO0JICHHS Kap €piB; CilIbChbKe, JIICOBE Ta pUOHE rOCMOIAPCTBO; MOCTAYaHHS CICKTPOCHEpril, rasy,
Mmapu Ta KOHIUIIIHOBAHOTO TOBITPS; TPAHCIIOPT, CKIAACEKe TOCTIOAAPCTBO, TOIITA Ta Kyp €pchka ciyxba. Mo-
Jiernti OyayBaiuch Ha OCHOBI B3aeMo3B’s13ky Mik BBII, cepenHiM HOMIHAIBHIM TOXOOM Ha OJTHOTO MPAIFOI0Y O-
T0, BUTPAaTaMH HA OXOPOHY HABKOJHITHHOTO CEPEIOBUINA Ta 0OCSTaMH YTBOPSHHS BiXO/IB Ta KiJTBKIiCTIO IIKiJ-
JIMBUX PEYOBUX Ha PiBHI HAILlIOHAIILHOI EKOHOMIKH Ta Ti MPOBIJHUX Tany3ei. BcTaHOBIIEHO, 1O y JOCSTHEHHS
«IIOBOPOTHOI TOYKm» Ha ramy3eBux EKK mms yTBopeHHs BiAXOIIB Ta BHKHUIB IIKIIJTUBUX PEUOBHH 3aJICIKHUTH
BiJl piBHS OIUIATH Tpalli B rajy3i, BEJIMYMHU J0/1aHo] BapTocTi (raimy3zeBoro BBII) ta oGcsiriB ramy3eBux iHBec-
TUII B OXOPOHY HaBKOJHIITHEOTO CEPEAOBHINA 1 3aJeXUTh Bif cnenudiku ramysi. JloBeneHo, mo B YKpaiHi
«moBopoTHa Touka» Ha EKK Oyna 3abesneuena 20% mpalitorouoro HaceleHHs KpaiHu y Taly3sxX, U0 CTBOPIO-
10Th 46% BHKH[IIB IIKIIJMBIX PEUOBHH 32 YMOBH JTOCATHEHHS CEPEIHBOTO IO KpaiHi piBHSA HOMIHAIBHUX TOXO-
JIB HA OJIHOT'O TPAI[FOIOYOr0 Ta CTIKOTO IMiJBUILECHHS TEMIIIB 3pOCTAHHS BUAATKIB HA OXOPOHY HABKOJIMIITHHOTO
CepeOBHUINa BIPOIOBIK K MIHIMYM TBOX POKIB.

Bucnosku. [Josencno, mo EKK mist Ykpainu HeoOXiIHO aHANI3yBaTH C MO3UIT ragy3el HaI[lOHAIbHOTO
rocrogapcTBa. 3amis mo0ymoBu e()eKTUBHOI €KOJIOTIYHOI ITONITHKH Y KpaiHi HeoOXiTHO JNOIUIEHO BHKOPHCTO-
ByBaTH rany3eBi EKK sk 11 Bu3Ha4eHHs 00CsTiB BUKU/IIB MIKIUIMBUX PEUOBHH, TaK 1 JUIsl yTBOPEHHS BiIXO/iB.
JloBeneHo, M0 BaXKIUBAM (PAaKTOPOM HIOJ0 3a0E3IEUYCHHS CTAlIOT0 PO3BUTKY KpaiHU € 1HBECTHIIl y MPHPOI00-
XOPOHHI 3aX0/JH SIK Ha PiBHI KpaiHW, Tak 1 Ha PiBHI MPOBIJHKUX rajy3ell HallOHAJILHOTO rocroxapcTea. Takum
ynHOM, ramy3eBa EKK BigOuBae mporpec Ha OUIAXY A0 CTaJOro PO3BHUTKY rary3eil, ski popMyrOTh OCHOBHI HaJ-
XO/KSHHS 710 OF0JDKETY Ta BU3HAYAIOTH PIBEHb OILIATH Ipalli B PEIbHOMY CEKTOpPi eKOHOMIKH. MozeoBaHHs
napametpiB EKK mis BixomiB Ta BUKH/IIB IIKiIJIHBUX PEYOBHH MOBHOKO MIpOO BIATIOBIAAIOTH TCHICHIIISIM CTa-
JIOrO 3pOCTaHHsI EKOHOMIKH Ta Mepexony ii Ha IHHOBaI[IHUIT IUISIX PO3BUTKY.

KJIFOYOBI CJIOBA: exonoriuna kpuBa KysHels, rany3b HalliOHaJIbHOTO TOCHOAAPCTBA, CTAIMH PO3-
BUTOK, BBII, 10X0/ Ha OHOTO MPAIfOIOYOT0, YTBOPEHHS BIAXOMIB, BUKUAN 3a0pyIHIOIOYMX PEYOBUH, BUTPATH
Ha OXOPOHY HaBKOJIMIIHBOTO CEPEAOBHIIIA
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THE ENVIRONMENTAL KUZNETS CURVE: INDUSTRIAL APPLICATION FOR FORE-
CASTING WASTE GENERATION AND EMISSIONS OF HARMFUL SUBSTANCES

Purpose. To determine sustainable development conditions according to the criteria of emissions of
harmful substances and waste generation when modelling impact factors of the parameters and general environ-
mental situation in Ukraine.

Methods. In the research general scientific (analysis and synthesis, induction and deduction, analytical grouping)
and special (abstraction, modelling, etc.) methods of studying economic phenomena and processes have been used.

Results. For modelling of national sustainable development parameters by the parameters of emissions of
harmful substances and waste generation it has been proposed to apply sectoral approach and the model of the
environmental Kuznets curve (EKC). It has been proved that the EKC model should be used not only to model
parameters of emissions of harmful substances, but also for waste generation. Besides, it has been proved that it
is necessary to take into account not only national level indicators, but also the contribution of the leading sectors
driving national economy. Modelling has been carried out for the following industries: processing; mining and
quarry development; agriculture, forestry and fisheries; supply of electricity, gas, steam and conditioned air;
transport, warehousing, post and courier services. The models are based on correlation between GDP, average
nominal income per capita, environmental costs, waste generation and emissions of harmful substances at the
national level and by its leading industries. It has been determined that reaching the "turning point™ on sectoral
EKCs correlates waste generation and emissions with industry's rate of remuneration, value added (sectoral
GDP) and sectoral investment in environmental protection in the context of industry’s specifics. It has been
demonstrated that in Ukraine the "turning point” on the EKC has been provided by 20% of economically active
population in industries that generate 46% of emissions amid country's average nominal income per employee
and steady growth of environmental expenses for at least two years.

Conclusions. It has been proved that the EKC for Ukraine should be analyzed by the sectors of national
economy. To form effective national environmental policy, sectoral EKCs should be applied to determine emis-
sions of harmful substances and waste generation. It has been determined that the key factor to ensure country’s
sustainable development is environmental investment both at the national level and by its driving economic sec-
tors. Thus, the sectoral EKC reflects the progress towards industries™ sustainable development that form main
revenue receipts of the government and determine the rate of remuneration in the real sector. Modelling of the
EKC parameters for waste and emissions of harmful substances fully corresponds to the trends of sustainable
economic growth and its transition to the innovative type of development.

KEY WORDS: environmental Kuznets curve, industries, sustainable development, GDP, income per
capita, waste generation, emissions of harmful substances, environmental expenses
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IKOJIOI'NYECKASA KPUBAS KY3HEIIA: OTPACJIEBOE NCIIOJIb3OBAHUE IS ITPO-
I'HO3UPOBAHUSA OBPA3OBAHHUA OTXO/J0B U BIBPOCOB BPE/IHBIX BEIIIECTB

Heas. Onpenenenue ycnoBuil o0eciedeHNs yCTONIMBOIO PAa3BUTHS 10 KPUTEPHUSIM BBHIOPOCOB BPEIHBIX
BEILIECTB M 00pa30BaHMs OTXOAOB C MOJEIMPOBaHNEM (aKTOPOB BIMSHUS HA TH MapaMeTpsl U OOIIyI0 HKOJIO0-
FMYECKYIO CUTYaLUIO B Y KpauHe.

MeTtoasl. B nporiecce nmpoBeneHns ncciae0BaHNS MCIONb30BaHbl OOIIEHAYYHbIE (AaHAIU3 U CUHTE3, WH-
JOYKIMS U IeTYKIHs, aHATHTHYIECKOE TPYIITUPOBKH) U CHICIHaNbHbIC (abcTparupoBaHie, MOJCIHPOBAHUE H T. 11.)
METObI H3Y4YEHUS IKOHOMUYECKUX ABICHHUI U TPOLECCOB.

PesyabTaTrbl. MoaenupoBaHnue mapaMeTpoB YCTOMYMBOTO Pa3BUTHSI HAIMOHAIBHOTO XO3SIMCTBA IO Ta-
paMeTpaM BBIOPOCOB BPEIHBIX BEIIECTB M 00Pa30BaHMsS OTXOJOB IPEJIOKEHO HCIIOIb30BaTh OTPACIEBOM MOJI-
X0 U MoJenb skojiorndeckoii kpusoi Kysuena (OKK). Joka3ano, uro mozaens DKK 1ie1ecoo6pa3Ho UCIIOIb30-
BaTh HE TOJBKO JUISI MOZIEIMPOBAHMUS N1apaMeTPOB BEIOPOCOB BPEIHBIX BEIIECTB, HO U JUI 00bEMOB 00pa30BaHMs
otxonoB. Kpome Toro, nokasaHo, 4To HEOOXOMMO YUUTHIBATh IIOKa3aTeNN HE TOJIBKO HAa YPOBHE CTPAHBI, HO U C
YYeTOM BKJIaf[a BEAYIIUX OTpacield HalMOHAIBHOTO XO3AHCTBa. MOAETMPOBAHNE OCYIIECTBIICHO ISl TAKUX OT-
pacieii: nepepadarbiBaroas; 100bIBaONIas U pa3padOTKH KapbepoB; CEIBCKOE, JIECCHOE U PHIOHOE XO3SHCTBO;
MOCTaBKH AJIEKTPOIHEPTHH, Ta3a U KOHIUIIMOHUPOBAHHOTO BO3AyXa; TPAHCIIOPT, CKIAACKOE X03HCTBO, II0YTa U
KypbepcKkas ciyx06a. Mozenn cTpowimch Ha OCHOBE B3aMMOCBsI3M Mexxay BBII, cpenrHM HOMHHAIBHBIM J0XO-
JIOM Ha OJIHOTO pabOoTaloIIeTo, pacxoJaMy Ha OXpaHy OKpYXKalollei cpelnbl 1 o0beMaMu 00pa30BaHUs OTXOJ0B
U KOJINYECTBOM BPEJIHBIX BEIIECTBEHHBIX Ha YPOBHE HAlMOHAIBHOM SKOHOMUKH U €€ BeIyLIUX oTpacien. Ycra-
HOBJICHO, YTO JIOCTI)KEHHE «IIOBOPOTHOW TOUkm» Ha oTpacieBbix DKK ams o6pa3oBaHms 0TXOIOB U BEIOPOCOB
BPEIHBIX BELIECTB 3aBHCUT OT YPOBHS OILUIATHI TPYZAA B OTPACIIH, BEIMYMHBI JOOABIEHHOIH cTOMMOCTH (OTpaciie-
Boro BBII), 06peM0OB OTpacieBbIX HHBECTHIINI B OXpaHy OKPY’KAIOIIEH CPeIbl U 3aBUCUT OT CIIEITU(HUKHU OTpac-
mu. JlokasaHo, 4To B YKpauHe «rmoBopoTHas Touka» Ha JKK Obina obecniedena 20% paboTaromiero HaceneHus
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CTpaHbI B OTPACISIX, KOTOPBIC CO3AOT 46% BBHIOPOCOB BPEIHBIX BEIICCTB MPH TOCTHKEHUH CPEITHETO MO CTPAHE
YPOBHSI HOMHHAIIBHBIX JTOXOJIOB Ha OJHOTO pabOTaIOMIET0 M YCTOWYMBOTO MOBHIIICHHUS TEMIIOB POCTa PacX0I0B
Ha OXpaHy OKpY>Karolllel cpe/ipl B TeUEHHE KaK MUHUMYM JIBYX JIET.

BreiBoasl. [lokazano, uro KK mns YkpanHsl He0OXOAMMO aHATU3UPOBATH C MO3HMIIWN OTpacieil Hauo-
HAJILHOTO X03scTBa. [y moctpoeHus 3)(GEKTUBHON 3KOJIOTHMYCCKON TMOTMTUKU B CTPAHE IIEIeCO00pa3HO HC-
nonp30Bath oTpaciieBsle DKK kak i onpeneneHns 00-eMOB BRIOPOCOB BPEIHBIX BEIIECTB, TaK M IS 00pa3o-
BaHUs OTXONOB. JlOKa3aHO, YTO BaKHBIM (haKTOPOM OOCCIICUCHHS YCTOWYMBOIO PA3BHTHUS CTPAHBI SIBIISIOTCS
WHBECTUIINH B MIPUPOJOOXPAHHBIE MEPOTIPHATHS KaK HA YPOBHE CTPaHBI, TAK M HA YPOBHE BEAYIIUX OTpaciei
HAIIMOHANBHOTO X03siicTBa. Takum oOpaszom, orpacieBas DKK oTpaxkaeT mporpecc Ha MyTH K YCTOHYHBOMY
Pa3BUTHIO OTpaciel, KOTopble (GOPMHUPYIOT OCHOBHBIE IOCTYIICHUS B OIODKET U ONPEIEISIOT YPOBEHD OILIATHI
TpyJa B peaJbHOM CEKTOpe 3KOHOMHKU. Monenuposanue mapamerpoB DKK 1711 0TX00B U BEIOPOCOB BPEIHEIX
BEIIIECTB B ITOJIHOW MePe COOTBETCTBYIOT TCHISHIMAM YCTOHYHNBOTO pOCTa YKOHOMHKH H IIEpeX0a ee Ha HHHO-
BaI[MOHHBIN ITYTh PA3BUTHSL.

KJIIOUEBBIE CJIOBA: >konornyeckas kpuBas Ky3Hera, orpaciab HallMOHAJILHOI'O XO3SHCTBA, YCTOM-
gnBoe pas3surue, BBII, moxonm Ha omgHOTO padoTaromero, oOpa3oBaHHEe OTXOMOB, BEIOPOCH 3arpsI3HIIOMINX Be-
IIECTB, 3aTpaThl HA OXpaHy OKPY>KaIoLIel cpesbl

Bcmyn

VY cydacHux ymoBax rio0aiizarii 3 oj-
HOro OOKy BiIOyBaeThCs (hOPMyBaHHIM HOBHX
YMOB PO3BHUTKY, 3 IHIIIOTO — BUHUKAIOTh HOBI
nonatkoBi 3arpo3u. Came ToMy moTpeOye BH-
pimeHnst npobiema GopMyBaHHS TapameTpiB,
YMOB Ta MEXaHi3MiB CTaJIOT0 PO3BUTKY YKpai-
HU B yMOBaX MOTJIMOJICHHS €KOJIOTI9HOT KPU3H
Ta 3 ypaxyBaHHSM OCOOJIMBOCTEW HaIliOHAJb-
HOro rocmoxapcTBa. KowmrmiekcHe OadeHHS
pedopm, SKuX ToTpedy€e YKpaiHChKE CYCITiTbC-
TBO, TIPEJICTaBJIeHE y cxBayleHi Ykazom Ilpe-
3unmeHTa Ykpainu «CTpaterii cTamoro po3BH-
TKy «Ykpaina — 2020» [1]. IIlpobnemu cramoro
PO3BHTKY pO3TJSIIAIOThCA OaraTbMa aBTOpaMH
[2-4], pe3ynbTaTé BIacHUX JOCIiIKECHb HaBe-
neHl y [5-8]. Ane 3 ypaxyBaHHSM TOro, IIO
3arpo30I0  CTalOMy 3pOCTaHHIO KpaiHu €
OCTaHHIM 4YacoM 30UTbIIEHHS OOCSTIB YTBO-
PEeHHSI BIJXOJIB, caMe I mpodiieMa morTpedye
0c00JInBO1 yBaru. Bixoau cTaroTh 4 HE Haii-
TOCTPIIIO0 €KOJIOTIYHOI MPOOIEMOI0 1 JI0IC-
TBa, 1 YKPaiHCBKOTO CYyCHIIBCTBA 30KpeMa.
3HauHI MacmTabM pPEeCypCOKOPHCTYBaHHS Ta
E€HePreTHYHO-CUPOBHUHHA CIIeIializallis eKo-
HOMiKHM YKpaiHH pa3oM i3 3acTapijiol TEXHO-
JIOTIYHOIO 0a30¥0 MPU3BOAATH 10 3HAYHUX 00-
CSTiB MIOPIYHOTO YTBOPEHHS Ta HarpOMa KeH-

HA BigxoniB. TexXHOreHHE HaBaHTAXXEHHS HA
JOBKULIA B YKpaiHi y 4-5 pasiB mepeBullye
AHaJIOTIUHI TMOKa3HUKH PO3BUHEHUX JEpiKaB.
BigMiHHICTH cuTyallii 3 BigxogamMu B YKpaiHi
MOPIBHAHO 3 PO3BUHCHUMH JepKaBaMH MOJIs-
rae sk y OUTbIIMX 00csrax YTBOPEHHS BiJXo-
IiB, Tak 1 y BIACYTHOCTI 1H(PPACTPYKTYpH TIO-
BOJ/DKEHHS 3 HUMH, 1[0 € OPTaHIYHOI CKJIAI0-
BOIO €KOHOMIK 3a3HaueHUX KpaiH [9].

BinmoBigHo, piBeHb €KOJOTiUHUX Hebe-
3MeK 1 3arpo3 B HaIl Yac 3HAYHOIO MIpO0 BU-
3HAYAETHCA €(PEKTHBHICTIO TOJITHKH y cdepi
SK 3HIWKEHHS BUKHUJIB IIKI[UIMBHX pPEYOBHH,
TaKk 1 YTBOPEHHS BiIXOMIB Ta TIOBO/DKEHHS 3
numH. Lle notpedye pedopmyBaHHs eKkoyoriy-
HOI TOJNITHKH 3 YpaxyBaHHIM HEOOXiJHOCTI
PO3pOOKH Ta peaizailiss KOMIUIEKCHUX CTpaTe-
i, CIPSIMOBaHMX Ha CHPUSHHS 3al00iraHHIO
YTBOPEHHS BIJXOJIIB Ta MiHIMI3alii X 00csary 3
OJTHOYACHUM BH3HAYCHHSIM (DAKTOPIB BILUIMBY
Ha PiBEHb EKOJIOTTYHOCTI BUpoOHMLTBA. OTXKE
METOI0 pOOOTH € BH3HAYCHHS YMOB 3a0e3re-
YEHHsI CTaJIOr0 PO3BHUTKY 33 KPHTEPIsIMHA BUKU-
JIiB IIKiJJIMBUX PEYOBUH Ta YTBOPEHHSI BiIXO-
IiB i3 MOJEIOBaHHIM (PaKTOPiB BIUIMBY HA IIi
napaMeTpy Ta 3arajbHy €KOJIOTIYHY CHUTYaIlilo
B YKpaiHi.

Memoouka

Y mporeci NpoBEIEHHS JIOCIIDKEHHS
BUKOPHUCTaHI 3araibHOHAYKOBI (aHai3 Ta CHH-
Te3, IHAYKIS Ta JeAyKIisl, aHaTiTHIHE TPYITy-
BaHHsI) Ta CHelianbHi (adcTparyBaHHS, MOje-
JIIOBAHHSA 1 T. 1H.) METO/IM BUBYEHHS €KOHOMIY-

HUX sABUII 1 mporieciB. O0’€KTOM JOCIIHKCHHS
€ MOJICITIOBaHHsI TTapaMETPiB €KOJIOTIYHOI KpH-
Boi C.Ky3Herst uisi BUKHIIB IIKIIJIUBUX PEUO-
BMH Ta yYTBOPEHHS BIJIXOMIB Ha PiBHI ramy3eu
HaI[IOHAJILHOTO T'OCIIOapCTBa Y KPaiHH.

Pezynomamu ma ix 06206openns

Binpmricte 13 AOCHIAHHMKIB BBa)KaroTh,
[0 B3a€MO3B’SI30K MiX J0XOJaMU (€KOHOMIY-
HUM 3pOCTaHHSAM) Ta 3a0pyJHEHHS HaBKOJIUIII-

HBOTO CEpEeIOBUILA MAE HENIHIHHUNA XapakTep i
Ma€ BUIJII MEpEeBEpHYTOI NMapaboliyHol KpH-
Boi. ABTopoM 1iiel Mmozeii € Catimon Ky3uerrs.
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Exonoriuna xpuBa Kysueus (EKK), sk
NpaBuio, OyAyeThCsl AJISi B3a€MO3B’S3KY MIiX
nmoxonamu Ha nymry Haceinenasa (BBII ma mymny
HaceJIeHHs1) Ta 00cAraMu BHUKHIIB 3a0pyIHIO-
I0YHX pedoBHH (abo Mo iX okpeMux Buaax). Ha
Hally JAyMKy, ICHy€ aHAJOTIYHHHA B3ae-
MO3B’SI30K MK 00csiraMi YTBOPEHHSI BIIXOIIB
Ta Joxodamu HaceleHHs abo BBII, ockimbku
K 1 y BHUINAAKy i3 3a0pyAHIOIOYHMH PEYOBH-
HaMH, y CUTYyaIlil IiJBHUINEHHS PIBHS JOXOIIB
HACeJICHHS MOKJIMBO OYiKyBaTH TakOX i 3Me-
HIIECHHS. HE TiNbKH BUKWAIB, a W YTBOPEHHS
BIIXOJIIB.

O6csr Bukuais, TUC.T

Ha puc. 1 - 3 HaBeneHa AuHaMika B3ae-
MO3B’S3Ky MIX CepelHIM HOMIHAJIbHUM J0XO-
JOM Ha OTHOTO TPAIIOI0Yoro B YKpaiHw,
BBII, ButpaTamu Ha OXOPOHY HaBKOJIHUIIHBOTO
CepeIOBHINA Ta 00CITaMHU BUKU/IIB IIKIITHBUX
PEYOBHH Ta YTBOPEHHSAM BiAXOHIB BIPOJOBXK
2010-2017 pokiB BiAMOBIIHO.

Sx 6ayrMo0, MAaKCUMYMH 3pOCTaHHS BU-
KHUJIB Ta YTBOPEHHS BiAXOIIB CIIBIAJAIOTH 1
BIMOBIAlOTh PIBHIO HOMIHAJIBHHUX JOXO/IIB
39180 rpH. (cepeaHbOMICIYHUN HOMIHATBHHI
JIOXiJl HA OJIHY MpaIp4y ocody 3265 rpH.),
BBII y po3mipi 1522,7 mupa. TpH. 1 ciocTepi-

YTBOpPEHO BiAXoAis,

7000,00 MOH. T 500
¢ \ —&— Buikvau 3abpygHIO4MX PEYOBUH, TUC.T
6000,00 —— YTBOpEHO Bigxoais, MiH.T
/I’—.’/_\\ - 450
500000 = \ .
4000,00 ¢ -+ 400
3000,00 1 350
2000,00
\.\_d_./: 300
1000,00
0,00 T T T ; ‘ ; ‘ 250
25000 30000 35000 40000 45000 50000 55000 60000 65000

CepepHilt HOMiHanbHUIA JOXiA Ha O4HY MpaLtolYvy 0coby, rpH

Puc. 1 — Jlunamika B3a€MO3B’sI3Ky MiXK CEpeIHIM HOMIHaJIbHUM JIOXOJIOM Ha OJIHY Mpaliorouy oco0y B YkpaiHi
Ta 00CcsraMH BUKHIIB LIKIJIJIMBUX PEYOBHH Ta YTBOPEHHS BinxoiB Brpoaosxk 2010 - 2017 pokis

O6car BUKMAiB, TUC.T

YTBOpEHO BiaXoAiB,

7000,00 MPH. T 500
‘/‘_N—’—T —&— Bukuan 3abpyaHIol0Uunx pevyoBuH, TUC.T
6000,00 . . —
\\ —8— YTBOpEHO BiAXOAIB, MITH.T 1 450
5000,00 < i
4000,00 v o 400
.
3000,00 1 350
2000,00
\-\/ 1 300
1000,00
0100 T T T T T T T T T 250
1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000

BBI, mnpa rpH

Puc. 2 — Jlunamika B3aemo3B’s3ky Mixk BBII B YkpaiHi Ta o6csiramu BUKH/IIB IIKIJIMBUX PEYOBUH Ta
YTBOpEHHs BixoiB Bponosx 2010 - 2017 poxis
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O6csr Bukmais, TUC.T

YTBOpEHO BIAXOAIB,
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BupaTtkv 3BeeHoro GomKeTy Ha OXOPOHY HaBKOMMLLHBLOIO CepeaoBuLLLa, MITH. FPH

Puc. 3 — [lunamika B3a€MO3B 513Ky MiXK 00CsAraMy BUAATKIB 3BEICHOTO OFOJDKETY Ha OXOPOHY HaBKOJIHII-
HBOT'O CEpeIOBHIIA B YKpaiHi Ta 00CAraMy BUKUIIB IIKIAJIMBUX PEYOBHH Ta YTBOPEHHS BiAXO/IB BIPOJOBK
2010 - 2017 pokiB

raerbest BiH y 2013 pori, micns 1pOro piBeHb
BUKHJIIB T4 YTBOPEHHS BiIXO/IiB TIOYaB 3HIKYBa-
tich. CriscraBnenns i3 EKK no3Bomste nivitu
BHCHOBKY, II10 3a3Ha4€Ha BEJIMYMHA CEPEAHBOrO
HOMIHAJIBHOTO JIOXOJly Ha OZHY MpAIIOI0dy OCO-
Oy Ta BBII € Ti€ro «1TIOBOPOTHOIO TOYKOIO», SIKa
3a0e3redye 3MiHy €KOJIOTTYHOI CHTYyalil y KpaiHi
mo Bukuaax Ta Bigxomax. lllomo BimmoBimHOL
3aJIKHOCTI U BUJIATKIB 3BEIICHOTO OFOJDKETY
Ha OXOPOHY HaBKOJIMIITHHOTO CEPEIOBUINA, TilTb-
ku'y 2016 — 2017 pokax croctepiraeTbCsi 3MeH-
IICHHS BUKHIIB 3a0pyJHIOIOYMX PEYOBHH Ta

YTBOPEHHS BIJXOMIB MpPU OJHOYACHOMY 3pOC-
TaHHI 00CSTIB BUAATKIB.

3 ypaxyBaHHSM TOTO, IO 3a3HAYEHI 3aJie-
JKHOCTI Ha piBHI YKpaiHu cpopMOBaHi 3a paxy-
HOK TIPOBIJHMX rajy3ell il HallloHAILHOTO ToC-
oJIapcTBa, OyB MPOBEACHUI aHANTI3Y 1010 Has-
BHOCTI «TIOBOPOTHHX TOYOK» Y TakuX: JOOYBHa
rajay3b Ta pPO3poOJICHHS Kap epiB; mepepoOHa
rayry3b; MOCTaYaHHS €JIEKTPOCHEPrii, rasy, napy
Ta KOHJWIIMOBAaHOTO TOBITPS;, TPaHCIIOPT,
CKJIaJIChbKE TOCIIOIAPCTBO, MOIITOBA Ta Kyp €p-
ChKa ClIyx0a; CUIbCBbKE, JIICOBE Ta pUOHE TOCIIO-
JapCTBO.

5500 360
—@&— Buknamn 3abpyaHIoYMX PEeYOBUH, TUC.T
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5000 ! + 320
B + 300 B
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CepepHilt HoMiHanbHWIA AOXiA Ha OfHY 0COBY B ranyasi, rpH.

Puc. 4 — J/Ilunamika B3a€MO3B’ 3Ky MiXK CEpEIHIM HOMiIHAJLHUM JI0X0J0M Ha OJHY 0c00y y M0OyBHiH ramysi
VYxpainun, obcaraMu BUKUAIB 3a0pyAHIOIOUHX PEYOBUH Ta YTBOPEHHS BigxoniB Bpoaosxk 2010-2017 pokis
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Ha puc. 4 - 6 HaBenmeHi B3a€EMO3JICKHOCTI
MDK BUKHIAMH IIKIIJTHBAX PEUOBHH Ta YTBO-
PEHHSIM BIZIXOMIB M PiBHEM CEPEAHBOMICSIHOTO
HOMIHAJIBHOTO JIOXOIy Ha OJHY 0co0y y moOyB-
Hill ramy3i, Tary3eBuM BBII Ta BuTparamm Ha
OXOpOHY HABKOJIMIIHBOTO CEPEIOBHIIIA.

Sk 6aunMo, MaKCUMyMH 3POCTaHHS BUKH-
JIB Ta YTBOPEHHS BiJIXOJB CIIBMAJAOTH 1 BIATIO-
BiJIAFOTh PIBHIO HOMIHATEHUX J0XOAIB 63468 rpH.
(5289 TpH. / MicsIp), 1 CHIOCTEPIraeThCs BiH Y
2013 porti, Imicis BOr0 PiBEHb BUKUIIIB Ta yTBO-
PEHHS BiZIXO/IiB MTOYAB 3HIDKYBATHUCh.

[lomo BBII, Bupomosx 2012 — 2014 po-
KiB CIIOCTEPIraJoch HOTO KOJHMBAaHHA Yy MeKax
79,12 - 82,52 mipa. IpH. 1 3MEHIIEHHs 00CSTriB
BUKHJIIB 320pyJHIOIOUIX PEUOBHH Ta YTBOPEHHS

BiAXomiB mo4danock caMme 3 Beamunnu BBIT 82,52
MIIpA. TpH. AJieé BOPOAOBXK HACTYIHHUX POKIB
CIIOCTEPITaEThCs 30UIBIICHHS BUKUIIB 3a0py/-
HIOIOYMX PEYOBHH NP OAHOYACHOMY 3MEHIIICH-
Hi 00CSTiB YTBOpEHHS BiIXOiB. 3a3HaueHa TEH-
JICHITsT MO)ke OyTH TOSICHEHA THM, IO JOCSTHY-
THii piBerb BBII He 3abe3nedye cTilikux TeHIe-
Hiuii EKK moao BUKHIIB, 00CIru SKUX HOB’ s3aH1
i3 obcsramu BUIOOYTKY KOPHCHHMX KomanuH. B
TOW K€ Yac MOMIIMBO TIOB’S3aTH CTiiiKe 3MEH-
LIeHHs1 00CSTIB YTBOPEHHS BIIXOMIB i3 TEXHId-
HUMH IHHOBAIISIMH, 1110 3YMOBHJIM 3MCHIIICHHS
HEMPOAYKTUBHUX BTPAT MPU BUAOOYTKY KOPHUC-
HUX KomanuH. Lleil BUCHOBOK MiITBEpIKY€E Bi-
MOBIJHA 3aIEKHICTh MDK 00CSIraMd BHUKHIIB ¢
YTBOPEHHS BIIXOAIB Ta Taly3eBUMH BHTpaTaMH
Ha OXOPOHY HaBKOJIMIITHKLOT'O CepeioBHIIa (puc. 6).
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Puc. 5 — [lunamika B3aemo3B’s13ky mixk BBII y 100yBHi# rany3i Ykpainu, oOcsiraMy BUKHIIB 3a0pyJHIOIOYHX
PEYOBHH Ta YTBOPEHHS BiaxoiB Bupoaosxk 2010 - 2017 pokis
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Butpatu Ha OXOPOHY HaBKOJIULWHBOrO cepeaoBuila, MIH rpH

Puc. 6 — [lunamika B3a€MO03B’SI3Ky Mi’K BUTpAaTaMH Ha OXOPOHY HAaBKOJIMIIHBOTO CEpPEOBHIA y JOOYBHIHN raysi
VYxpainun, o6caraMu BUKHAIB 3a0pyAHIOIOUNX PEYOBHH Ta YTBOPEHHSA BigxoaiB Bipoaorx 2010 - 2017 pokis
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[lepenoMHOI0 TOYKOIO CTayla BEJMYMHA
BHUTpaT Ha PiBHI 4394,67 MIH. TpH., TIOIAJIBIIIE
30UTBIIEHHS TPUPOJOOXOPOHHUX BHUTpAT B Ta-
Ty3i 3a0e3Mevnsio 3HIKEHHS 00CATIB YTBOPEH-
HS BIZIXOJIB, aJie¢ HE B IMOBHIM Mipi mpu3BeEIO
0 3MEHIIEHHS OOCSIIB BHKHUAIB IMIKIIJIUBUX
PEUOBHH.

Ha puc. 7 - 9 naBeneHi B3aeMo3anexHOC-
Ti MK BUKHJaMH IIKiJJIUBUX PEYOBHH Ta YTBO-
PCHHSI BiIXOMIB i piBHEM CepeaHbOMICSYHOTO
HOMIHAJIBHOTO JIOXOAY Ha OJHY 0co0y y mepe-
poOHiii ramysi, ramy3zeBum BBII ta BuTpatamm
Ha OXOPOHY HABKOJIMIITHHOTO CEPEIOBHUIIIA.

OTpumMaHi 3aJeKHOCTI, SK 1 IOTepeIHi,
MoxuBO BBaxkatu EKK miist mepepo6HOi ramy-
3i. {00 BUKUIIB, TO «IIOBOPOTHI TOYKM» Ha-
SIBHI, aJieé He TaKi WiTKi, SIK y MOTepeIHbOMY
BHIIAJIKy: TIepIIIa TOYKA AOCSTHYTA 32 BEINIH-
HU CEPEIHHOI0 HOMIHAIBLHOTO JOXOJY B rayry3i
Ha piBHi 33252 rpH. (2771 TpH. / Micsaup y
2011 pomi, HacTynmHa — Tpu BenmuuHi 39732
rpH. (3311 rpH. / micsup) y 2013 poui. Lomo
00CSTiB YTBOPEHHS BiJIXO/IB, TO PiBHS JOXO/IiB
2011 poxy BUSIBHIIOCH JOCTaTHBO IS CTa01Th-
HOTO JTOCSTHEHHSI «II€PEIIOMHOI» TOUKH.
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CepepHii HOMiHanNbHWIA [OXiA Ha oAHY 0coby B ranyasi, rpH.

Puc. 7 — [lunamika B3a€MO3B’ 513Ky MK CEpPEAHIM HOMIHAJILHUM JIOXO/IOM Ha OJIHY 0c00y y nepepoOHii ramysi
VYkpainn, o6caraMu BUKUAIB 3a0pyAHIOIOUNX PEYOBUH Ta YTBOPEHHS BigxoiB Bipoaox 2010 - 2017 pokis
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Puc. 8 — Jlunamika B3aemo3B’s3ky Mixk BBII y nepepo0Hiii ramysi Ykpainu, oOcsiraMu BUKHIIB
3a0pyIHIOIOUNX PEYOBHH Ta YTBOPEHHS BiX0iB BIpoosx 2010 - 2017 pokis
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Butpatu Ha OXOpPOHY HaBKOJTULWHbLOIO cepeaoBuLla, MIH rpH

Puc. 9 — JluHaMika B3a€MO3B’SI3Ky MiX BUTpaTaMH Ha OXOPOHY HAaBKOJIMIIHBOTO CEPENOBHINA Y NepepoOHii
raiy3i YKkpainu, o0csiraMy BUKHIIB 3a0py/JHIOIOYHX PEYOBUH Ta YTBOPEHH: BiaxoiB Bripoxorxk 2010 — 2017pp.
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CepepHii HOMiHanNbHWUIA JOXiA Ha 0AHY 0COBY B ranysi, rpH.

Puc. 10 — [IlnHamika B3a€MO3B 13Ky MIXK cepelHIM HOMIHAJIBHHUM JI0XOJIOM Ha OJHY 0CO0Y Yy Taiy3i MOCTaYaHHS
eNIeKTPOCHeprii, rasy, Hapy Ta KOHIHMIIHOBaHOTO MOBITPs Y KpaiHH, 00CAraMy BUKU/IB 3a0pyIHIOIOYHX PEYOBUH
Ta yTBOpPEeHHs BinxouiB Brponorx 2010 - 2017 pokis

Ilomo BBII, to piens 169,73 — 178,44
MIIpJI. TpH., focsrHyTuil y 2012 — 2013 pokax
BUSIBUBCSL JIOCTATHIM JJI1 CTAHOBJIEHHS CTiii-
kux TeHneHmii Ha kpuBid EKK. Y Toii xe ne-
piox (2013 p.) ramy3eBi BUTpaTH Ha OXOPOHY
HABKOJIMIITHBOTO  CEPEJOBHINA  CTAaHOBHWIIU
6402,47 MIH. TpH., iX 3pOCTaHHA BHOPOAOBXK
HACTYITHUX POKIB 3a0€3IMeYnsI0 MO3UTHUBHI Te-
H7ICHII1, a piBeHb 7746,70 MITH. TPH.. T0JATKO-
BO CTUMYJTIOBAaB 3HIDKEHHS SIK BHKHJIIB IIKif-
JIMBHUX PEYOBHUH, TAK 1 YTBOpeHH: Biaxoxis. Lle
MOJKJIMBO IOSCHUTH CYTTEBUM 301JIbIICHHAM
00CATiB BUTpPAT Ha OXOPOHY HABKOJIMIITHLOTO
CepeIOBHIIIa OCHOBHUM 3a0pyAHIOBAYEM — Me-
Tajypriero came y i poku 3 3575,00 MiH. TpH.
y 2015 pomui g0 5015,05 muH. rpH. y 2016 porii.

Ha puc. 10 - 12 HaBeneHi B3aemMo3ajex-
HOCTI MIX BHUKHJAMHU IIKIJUIMBUX PEUOBHUH,
YTBOPEHHSAM BIiJXO/IB Ta PiBHEM CEPEIHHOMi-
CSIMHOTO HOMIHAJILHOTO JIOXOJTy Ha OJIHY 0CO0Y
y Taly3l IOCTayaHHS EJIeKTPOCHEeprii, rasy,
Mapy Ta KOHAHUIIHOBAHOTO TOBITPS, TAITy3€BUM
BBII Ta BuTparamMu Ha OXOpPOHY HAaBKOJIHUII-
HBOTO CEpeIOBHIIA B TAITy3i.

OtpuMaHi 3aJIe;KHOCTI IOAO CEPEeTHBOTO
HOMIHAJIBHOTO IOXO/IYy Ha OAHY OCOO0y Ta raiy-
3eoro BBII moximmBo BBaxkatn EKK mis ra-
Jy3i MOCTa4YaHHsI eNeKTPOCHEPTii, ra3y, mapu Ta
KOHJIUIIiiOBaHOTO TOBiTps. Ha HUX Ui BUKUIB
3a0pYIHIOIOYMX PEUOBHH CIIOCTEPIralOThCs MBI
«IOBOPOTHI TOUKm». CIIOYATKY CIIa]] BUKUIIB
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Puc. 11 — /[unamika B3aemo3B’si3ky Mixk BBII y ranysi mocrauanHs eJIeKTpOCHEPTii, Ta3y, mapu
Ta KOHJULIHOBAaHOTO MOBITPs YKpaiHu, o0csiraMu BUKHIB 3a0py/THIOIOYHX PEYOBHH Ta YTBOPESHHSI BIZIXO/IIB
BrpooBx 2010 - 2017 pokis
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Puc. 12 — [Iunamika B3a€MO3B 3Ky MiXK BATPaTaMH Ha OXOPOHY HABKOJMIIIHBOTO CEPEAOBHILA Y TAITy3i
MOCTAYaHHsI eJIEKTPOCHEPTil, ra3y, MapHu Ta KOHIULIOBAHOTO MOBITPs YKpaiHH,
oOcsiraMy BUKHIIB 3a0py/IHIOIOYMX PEYOBUH Ta YTBOPEHHs Bifxo/iB Bripoaosxk 2010 - 2017 pokis

TIOYaBCs 32 BEIMYMHHU CEPETHHOTO HOMIHAIBHO-
ro JOXOmy B Tamy3i Ha piBHI 58620 rpH. (4885
TpH. /Micsie) Ta ramyseBoro BBIT 44,836 mnpx
rpa (2014 pik), MOTIM HACTYNHHWI CcHaj CIo-
crepiraBcst Ha BennuuHi 83016 rpH. (6918 rpH.
/micsnp) Ta BBII 73,809 mipa. rpH. y 2016 pori.
Omxe y 2016 pomi BelMuMHA CEPEIHBOrO
HOMiHanbHOro noxoay Ta BBII y ramysi mocra-
YaHHS €JIeKTPOCHEPrii, Ta3y, Napyu Ta KOHIAWLIK-
OBAHOTO TMOBITPS BUSBWIACH JIOCTATHBOIO IS
JIOCSITHEHHSI CTIMKOI «IIOBOPOTHOI TOYKW». 3a-
3HAYCHUH pe3yJbTar, Ha HAIlly TyMKY, OyB JO-
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CSITHYTH TaKOXK 3aBJISIKU CYTTEBOMY 301JIBIIIEHHIO
raly3eBUX BUTpaT Ha OXOPOHY HABKOJMIIHBOTO
cepenosuia (puc. 12). Taxk, axmo y 2013 pori ix
BenuurHa ctaHoBwia 1388,53 muH. rpH., TO y
2014 potii criocTepirajioch CyTTEBE 3pOCTAHHS J10
5312,20 maH. TpH., ¥ 2016 poui ix BennunHa
cranoBwia 9605,10 muH. TpH. OTXKE ramy3eBi
BUTPATH MOXITBO BBAaXKATH JIOJIATKOBHM IO3H-
THUBHUM (DaKTOPOM B JIOCSTHEHHI «IIOBOPOTHOI
toukn» Ha EKK.

Ha puc. 13 - 15 HaBeseHi B3aeMo3aiex-
HICTh Mi>K BUKH/IaMH IIIKIJUTMBUX PEUYOBUH, PiB-
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Buknau 3abpyaHIooumx peqyoBuH (pasom), TUc.T
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Puc. 13 — /lunamika B3a€MO3B’sI3Ky MK CEpEAHIM HOMIHAJILHAM JIOXO/IOM Ha OJJHY 0c00y y Traiy3i TpaHCIOpTY,
CKJI3JICBKOTO TOCIIOZIaPCTBA, MOLITOBOT Ta Kyp €pCchKoi CilykOu YKpainu, 00csraMu BUKUIB 3a0pyAHIOIOUNX
pedoBuH Brpoaorx 2010 - 2017 pokis

Buknau 3abpyaHIO0UMX PEYOBUH (pa3om), TUC.T
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Puc. 14 — [luramika B3aemo3B’s13ky Mixk BBII y ramy3i TpaHCIOpTy, CKIIaCHKOTO TOCIIOAapPCTBA, IMIOIITOBOT Ta
Kyp’epchKoi ciry’k0u YKpaiau, oOcsiraMu BUKUIIB 3a0pyAHIOI0YNX pedoBUH BIpooBxk 2010 - 2017 pokis

HEM CEpEeAHBOMICSIYHOTO HOMIHAJIBHOTO JIOXO.Y
Ha omHy ocoOy Ta BBII y ramysi Ttpancmopty,
CKJIQJICBKOTO ~ TOCIHO/IApCTBA,  MOIITOBOI  Ta
Kyp’ €PCHKOI CITY>KOH.

Ii moxmBo BBaxatn EKK s rajysi
TPAHCIOPTY, CKJIAIChKOr0 TOCIIOAApCTBA, IMO-
LITOBOI Ta Kyp €PCHKOI CITy>KOH, Ha AKil criocTe-
pIraroThCsl 1Bl «IIOBOPOTHI TOUKM»: TepIia 3a
BEJIMYMHH CEPEJHHOI0 HOMIHAJIBHOTO TOXOIY B
ray3i Ha piBHI 32508 rpH. (2709 rpH. / Micsub)
ta BBII 103,179 mnpa. rpa. y 2011 poui; npyra
— BEITMYMHA CEPETHHOT0 HOMIHATILHOTO JIOXO/Y B
ray3i 39180 rpu ta BBII Ha pini 104,483 muH
rpH. y 2013 pori. Haxans, 3 2016 poky criocrte-
piraerscs nopymenns EKK no Bukunax. Moro
NpUYKHA TIOJISITAE B TOMY, IO Y Tally3i CyTTEBO
CKOPOTHJIMCh BUTPATH Ha OXOPOHY HABKOJIUIII-
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Hporo cepenosuia 3 1367,30 mun rpa y 2013
porti 10 576,30 muH rpH y 2017 pori (puc. 15).

Ha puc. 16 —18 HaBeneHi B3aeMo3aiex-
HOCTI MiX BHUKHIAMH IIKi[JIMBHX pPEYOBHH,
YTBOPEHHSIM BiIXOJIIB Ta PIBHEM CepeHbOMICS-
YHOTO HOMIHAJILHOTO JIOXO/IY Ha OIHY 0co0y Y
rajysi CUIbCHKOTO, JIICOBOTO Ta pUOHOTO TOCIO-
JapcTsa i raimysesuM BBIL

OTtprMaHy 3aJIeXKHICTh MOXKIIUBO BBaYKaTH
EKK mns ramy3i CiTbCBKOTO, JTICOBOTO Ta PHOHO-
ro rocroaapcTsa Tutbku 3 2014 poky, 1Mo Hamu
OB’ SI3YEThCSI 13 HU3bKUM PIBHEM JIOXOIB IIpa-
LIOIOYMX B Tally3i, «IIOBOPOTHA TOUYKa» OyIna J0-
CSATHYTA IPY BEJIMYUHI CEPETHHOTO HOMiHATBHO-
ro J0xoiy B ramy3i Ha pieai 37680 rpH. (3140
rpa./micsis). EKK oo BUKHIIB MIKIIIMBUX
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Bukuam 3abpyaHIO04MX PEHOBUH (Pa3oMm), TUC.T
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BuTpaTm Ha OXOPOHY HAaBKOSMLLHLOIO CEPEOBHLLa, MITH FPH

Puc. 15 — [lunamika B3a€MO3B’sI3Ky MiXK BUTPaTaMU Ha OXOPOHY HABKOJHIIIHHOT'O CEPEIOBHIIA Y TaTy3i
TPaHCIIOPTY, CKJIQJICKKOT0 TOCIOAAaPCTBA, OIITOBOI Ta Kyp €pchKoi Cityk0u YKpainu, o0csraMu BUKUIIIB
3a0pyAHIOIYUX pedoBUH BrpooBxk 2010 - 2017 pokis
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CepepHin HoOMiHanNbHWIA foXia Ha ogHy 0coby B ranysi, rpH.

Puc. 16 — [lunamika B3a€MO3B’SI3Ky MiXK CEpPEIHIM HOMIHAIBHAM JOXOJIOM Ha OJHY 0CO0Y y rajiy3i CiJIbChbKOTO,
JIICOBOTO Ta pUOHOTO rOCHOaapcTBa YKpaiHu, 00csaraMu BUKUIIB 3a0pYAHIOIOUNX PEYOBUH Ta YTBOPCHHIM
BizxoiB Brpoaorx 2010 - 2017 pokis

pedoBuH 10 BBII y cinbchrkoMy rocmomapcTsi
Oyna mocsirHyTa panime — y 2012 pori mipu Be-
mmunsi BBIT 113,245 mapa. rpH., a o yTBO-
peHHro BigxoniB —y 2011 pomi npu Benmu4uHi
BBII na piBui 109,961 mapa. rpa. Ha namy
JYMKY, TaKi pe3yJIbTaTH € HACIiJKOM TOTrO, IO
came y Il POKH 3pOCTalId rajgy3eBi BUTPATH Ha
OXOpPOHY HABKOJIMIIHBOTO  CEpeloBHIIA 3
96,167 man. rpu. y 2010 poui no 147,15 mis.
rpH. y 2011 pomi; 200,11 miH. rpH. y 2012
poui Ta 544,17 muH. rpH. y 2013 poui. Heske
MiABULICHHS 3a0pyIHEHHS y HACTYIHI POKU
MOB’si3aHE 3 THM, 1[0 HE JWBISIYUCH HA ITiJIBU-
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weHHs: BBII, ckopoTuwiuce BUTpaTH Ha 0XO-
POHY HaBKOJMIIHHOTO cepenoBuma y 2014
porti jgo 172,12 muH. rpH.. Ta 192,38 MiH. TpH.
y 2015 pokax.

3 aHamizy OTpPHMMaHUX PE3YJIbTATIB MOX-
JIMBO JIIWTH BUCHOBKY, IO CYTTEBUM (HaKTOPOM
nust nocsiriennst EKK Ha ramy3eBoMy piBHI, SIK 1
Ha piBHI KpaiHU B LIJIOMY, Ma€ He TUIbKH PiBEHb
noxoxiB mpamrorounx, BBIIL, a i Burparn Ha
OXOpOHY HAaBKOJIMIITHLOTO CEPEIOBHIIIA.

V tabimni 1 BU3HaYeHa yacTka Ta i1 IH-
HaMiKa I0JI0 BUKUIIB 3a0pYyAHIOIOYHX PEUO-
BUH Ta JIIOKCHJTY BYTJICIIO Y 3a3HAYCHUX Tally-
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Puc. 17 — [luramika B3aemo3B’s13ky Mixk BBII y ramy3i ciibChKOTO, TiCOBOTO Ta pHOHOTO TOCIIOAAPCTBA
Yxpainu, o0csramu BUKUIIB 3a0pyIHIOIOUMX PEUOBHH Ta YTBOPEHHSM Bigxo/iB Bripoaosxk 2010 - 2017 pokis
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UTPaTU Ha OXOPOHY HaBKOJTULWHBOrO cepeaoBunLla, MIH rpH

Puc. 18 — [Ilunamika B3a€MO3B 3Ky MiXK BATPaTaMH Ha OXOPOHY HABKOJHIIIHBOTO CEPEHOBHILA Y TAITy3i
CLITBCHKOTO, JTICOBOTO Ta PHOHOTO TOCIIOAAPCTBA YKpaiHu, 00CATaMU BUKHUIIB 3a0pyTHIOIOYHX PEUOBHH
Ta YTBOPEHHSAM BiaxomiB Brpoaosxk 2010 - 2017 pokis

3s1x BrpoaoBk 2010-2017 pp. Sk 6aunmo, Haii-
MEHILIUM pIBEHb BUKHUIIB 3IHCHIOE CIIbChKE
roCHOJIapCTBO, HAWBUIIIMN — €HEPreTuKa. Y BU-
KU/IaXx MepepoOHOl ray3i CyTTeBa YacTKa Ha-
JISKUTHh METAJIyprii, TOMY aHaJli3y CHTYallil 1110~
10 Hel, Oyze npuaisieHa oco0nrBa yBara.

AHAaJIOriYHUM YUHOM HamH OyJO0 BHU3HA-
YeHE CMiBBIHOLICHHS PiBHS CEPEIHBOMICIYHOT
HOMIHAJIBHOI 3apIjiaTH B Taly3sX i3 BiANOBiA-
HUM [OKa3HUKOM Y CepelHbOMYy IO YKpaiHi
(tabm. 2). Omxe HAWOUIBIINK PiBEHD 3apIUIaTh €
y 10OYBHI# raiy3i, HAHHWKYUH — y CLIIBCBKOMY
rOCIOApPCTBI.
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om0 4acTKU MpAaIOIOYMX Yy aHaii3oBa-
HHX TajJy3sx, TO BoHa ctaHoM Ha 2017 pik cra-
HOBUTL Maibxke 40% Bij 3araJibHOI YHUCEIBLHOCTI
3aifHATOrO HaceneHHst B YKpaiHi (Tadn. 3). Haii-
OiJIbIIIA YacTKa MPAIFOIOYUX — Y CITbCBKOMY TO-
CIIOJApCTBi, HAMEHIa — Y TOOYBHIH raimys3i.

Takox 3milicHeHe MOPIBHAHHSA YaCTKU
BaJIOBO1 JomaHOi BaprocTi (ramysesuid BBII)
aHai30BaHUX ramyseil y 2017 poui Big 3araib-
Horo obcsry BBII kpainu (tab6i. 4).

Haii6inpma uvactka BBII BupobGnena y
nepepoOHiii ranysi, HaiiMeHIa — y ranysi Hoc-
TauaHHS eJIEKTpOEHeprii, Taszy, mapy Ta
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YacTkH BUKH/IIB 32a0py/IHIOIOYHX PEYOBUH Pa3oM
(BMKHUAIB 320py/IHIOIOYHMX PeYOBHH/IiOKCHIY BYIJI€el10) Bil cTallioOHAPHUX JKepe
3a cpepamMu eKOHOMIYHOI AiSVILHOCTI y 3arajbHOMY 00CsITY BUKHAIB B YKpaiHi, %o

Taoauns 1

Tpancnopr, IHocrayanus
. . Jo0yBHa raiy3n
Cinbcbke, JicoBe CKJIaJChbKe eJIeKTpoeHeprii,

Ta po3podeHHs Ilepepodna
Poxu Ta pudHe rocmnoaapcTBo, y rasy, napy Ta
Kap’epiB rajaysb .o
rocrnogapcTBo MOIITOBA TA KOHIULiHOBaHOTO
Kyp’€pcbKa cay:kba NnoBiTps

2010| 0,47 (1,7/0,4) 3,42 (4,713,4) 1,93 (20,6/1,5) 35,75 (32,6/35,8) | 57,56 (38,8/58,0)
2011| 0,42(1,7/0,4) 2,86 (4,5/2,8) 2,25 (19,6/1,9) 43,99 (31,7/44,3) | 49,54 (41,3/49,7)
2012 | 0,98 (1,8/0,4) 2,00 (3,8/1,2) 2,56 (20,4/2,2) 41,07 (29,4/41,3) | 53,15 (43,4/53,4)
2013 | 0,53 (2,1/0,5) 2,23 (3,9/2,2) 2,58 (21,4/2,2) 41,26 (28,7/41,5) | 52,62 (42,8/52,8)
2014 | 0,55 (2,4/0,5) 2,15 (3,9/2,1) 2,12 (17,5/1,8) 39,11 (30,4/39,3) | 54,62 (43,8/54,7)
2015| 0,84 (2,7/0,8) 1,76 (2,7/1,7) 2,12 (17,2/1,8) 41,17 (32,9/41,3) | 51,78 (41,1/52,0)
2016 | 0,62 (2,7/0,6) 2,44 (2,0/2,4) 2,24 (15,1/2,0) 40,39 (31,7/40,6) | 52,38 (46,0/52,5)
2017| 0,93(3,1/0,9) 3,51 (2,4/3,6) 3,03 (18,5/2,7) 39,40 (33,8/39,5) | 51,16 (39,1/51,4)

Taoauns 2

CrniBBiHOIIIEHHSI cepeIHbOMiCIYHOI HOMIHAJBLHOI 3apPIJIATH B rajy3sXx i3 BilMOBiIHMM NMOKa3HU-
KOM Y cepelHbOMY N0 YKpaini, %

Cinbebke, JoOyBHa Tpancnopr, MocTauanns
. CKJIAJChKe
JicoBe Ta rajuaysb Ta IlepepoOHa esiexkTpoeHeprii, ra3sy,
Poxn rocCIoAapcTBo, .
pudHe Po3po0.JieHHs1 rajgysb |Hapy Ta KOHIAMUiii0OBaHOIO
rocmoapcTBo| Kap’epis fourrosa Ta noBiTps
Kyp’€pcbKa ciy:xda
2010 63,87 158,06 118,71 102,19 135,24
2011 70,38 165,97 102,89 105,24 127,35
2012 68,27 161,30 96,63 102,35 126,27
2013 69,59 161,99 109,92 101,41 137,83
2014 71,15 156,47 108,28 102,59 140,37
2015 74,85 146,94 110,92 106,72 130,20
2016 75,55 143,97 112,10 106,95 133,47
2017 81,10 136,60 108,22 102,74 119,55
Tao6aunsa 3
YacTrka NpaniolYux B rajysi Bijl 3arajJbHoOI YHCeJIbHOCTI 3aiiHATOr0 Hacel1eHHs YKpainu, %
. . JodyBHa Tpancnopr, Mocrayanus
Ciabcbke, Jiico-
Pokn | BeTa pudHe rajysb Ta |CKJaJChbKe rocrnoaapcrso, | Ilepepodna eJIEKTpoeHeprii, rasy,
PO3po0GIIEHHS | MOIITOBA Ta KYp’€PChKa |  rajysb napy ta
rOCHO/IaPCTBO . s . .
Kap’epiB cayxoda KOHAMUIHOBAHOIO NOBITPH
2010 15,26 2,21 5,97 9,47 2,81
2011 16,72 2,21 6,01 9,26 2,84
2012 17,18 2,16 5,94 11,41 2,87
2013 17,53 2,10 5,99 11,15 2,79
2014 17,10 1,99 6,16 11,19 2,86
2015 17,46 1,59 6,07 11,19 2,88
2016 17,61 1,47 6,13 11,01 2,85
2017 17,71 1,36 6,14 10,99 2,76
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Taoauns 4

YacTka BaJOBOI 101aHOT BAPTOCTI 32 BUAaMH eKOHOMI4HOI AisisibHOCTI B 00¢s13i BBII Ykpainu, %

Tpaucnopr, Ilocrauanus
. Jlo0yBHa rajaysb
Cinbcbke, Cxiaajacbke eJIeKTpoeHeprii, rasy,
. Ta po3podJIeHHs Ilepepo0na
Poxku |snicoBe Ta pulHe .o rocnoaapcrso, napy ra
Kap’epiB rajys3b .o
rocnojapcTBo MOIITOBA TA KOH/IULi0BaHOTO
Kyp’€pcbKa cay:kba noBiTps
2010 74 5,7 7,8 13,0 2,8
2011 8,1 6,3 8,0 11,8 3,1
2012 7,9 57 7,1 12,2 3,1
2013 8,7 54 7,2 11,2 2,9
2014 10,2 50 6,4 12,2 2,8
2015 12,1 4,8 6,8 11,9 2,7
2016 11,7 55 6,6 12,2 3,1
2017 12,1 5,6 6,7 12,1 2,9

KOHJMIIiFioBaHOTO MOBITPs. Y 2017 porii yacTku
BBII cinbcbkoro, J1icOBOro i puOHOTro rocroaap-
CTBa Ta MepepoOHOI raiy3i — 3piBHIHCE.

Omke y ramysi, Je¢ HaWMEHIIN BUKHIU
HIKIZJIMBUX PEUOBHH Ta OOCATH yTBOPEHHS BiJ-
XOMIB — CLTBChKE TOCIIOAPCTBO, BHUPOOISETHCS
CTUIBKH X JT0JjaHOi BapTocTi (ramy3eBoro BBII),
AK 1 B Tary3i — Jinepi 3a0pyTHeHHsS — mepepo0-
Hilt (OlTbIa YacTka 3a0pyTHEHHsI B Hill yTBOPIOE
MeTtairyprisi). B Toii jke Jac raimyss, sika yTBOPIOE
HAWOUIBITYy YacTKy 3a0pyJHEHHS — €HEepreTuka,
3abe3redye HavimeHmry dactky BBII y 3araims-
HOMY TIOKa3HHKY TI0 KpaiHi.

Sk BUIHO 3 OTpUMaHHX pPE3yNbTaTIB, HA
EKK mns Ykpainu «moBopoTHa Touka» Oyna
nocsrHyTta y 2013 poui (oxin craHoBus 34264
IPH., CEPEAHIA HOMIHAIBLHHUN JOXiJ HA OJHOTO
npaitrorodoro — 39180 rph.). [anmysi, ski gocsrim
OCTaTOYHO «IOBOPOTHOI TOukW» y 2013 pormi
yrBOproBai 46,07% BUKW/IB IIKIUIUBAX peyo-
BUH, Jie TparroBaiio 0mm3bko 20% ocib Bix yciei
KIIBKOCTI 3aliHATOr0 HaceneHHs Ykpainu. Cepen
20% 3aifnsTux oci6 2,1% npartoBanu y 100yB-
Hil Tary3i, e piBeHp oruiaTh mpami y 1,61 pasu
BUILMH 3a cepenHiil piBeHsb; 11,5% — y nepepoo-

Hiif rajys3i, e 10XiJi CTAHOBUB CEPEe/HIH piBEHb;
5,9% - mpamoBanM Ha TPaHCIOPTI, A€ PiBEHb
JOXOZiB CTAHOBMB JIEIIO BUIIMK 32 CEPEIHBO
YKpaiHCHKHIA piBEHb.

B Toii 5k yac y eHepreTulli Ta CiTbCbKOMY
TOCTIONIAPCTBI YHCENBHICTD 3alHITUX CTaHOBUTH
Ti cami 20%, a MIKIAIMBUX PEUYOBUH YTBOPIOETh-
Csl Ma ke TaX KibKICTh — 53%, a moBOPOTHOT
TOYKM BOHM jocsariau y 2014 — 2016 pokax. Ce-
pen 20% szaifnsTux ocid 2,8% mnpawoBanu y
€HepreTHIli, Jie PiBeHb OIUIaTH mparli y 1,5 pasu
BUILMH 3a cepenHiil piBenb; 17,1% — y cinbeb-
KOMY TOCIIOJIapCTBi, JI€ JOXi/J CTAaHOBHB CEpe-
Hiif piBEHb.

OTKe CHiBCTaBICHHS! OTPUMAaHHUX PE3YIIb-
TaTiB CBIIYMTH PO Te, IO B YKpPaiHi «I1OBOPOT-
Ha Touka» Ha EKK Oyna 3a0e3neuyena 20% mpa-
LIOKYOr0 HACEJIEHHS KpalHU y Tainy3ax, UI0
CTBOPIOIOTh 46% BUKUJIIB IIKIJJIMBAX PEUOBHH
3a YMOBH JIOCSTHEHHS CEPEIHBOTO 10 KpaiHi pi-
BHS HOMIHQJIGHHUX JIOXO/IiB HA OJIHOTO TIPALfOIO-
YOTro Ta CTIHKOTO IMiJIBUIIICHHSI TEMITIB 3pOCTaHHS
BUJIATKIB HA OXOPOHY HABKOJMIIHBOTO Cepeso-
BHIIIA BITPOJIOBXK SIK MiHIMYM JIBOX POKIB.

Bucnoexu

MopenmoBaHHS HapaMeTpiB CTAIOro po3-
BUTKY HaIliOHAJILHOT'O TOCIIOIapCTBA 3a Mapame-
TpaMH BUKHUIIB MNIKiJJIMBUX PEYOBHH Ta YTBO-
PEHHSI BIIXO/IB 3alPONOHOBAHO BHKOPUCTATH
rajy3eBUH IiIXi Ta MOJIE/Ib €KOJIOITYHOT KpHBOT
Kyznens (EKK). MognemoBannst 3xilicHeHe 11s
TaKUX rajayseil: nepepoOHa; 100yBHA 1 PoO3po0-
JICHHsT Kap €piB; CUIbCBKE, JTicOBe Ta pubOHE Toc-
MO/IAPCTBO; TOCTAYaHHS EJIEKTPOEHEprii, rasy,
napy Ta KOHAWLIHOBAHOTO TOBITPS; TPAHCIOPT,
CKJIAJICbKE TOCTIOJapCTBO, TOILITA Ta Kyp €pChKa
ciyx0a. Mopeni OynyBanuch Ha OCHOBI B3ae-
MO3B’s13ky MK BBII, cepeaniM HOMiHaJbHUM
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JIOXOJIOM Ha OJIHOTO TIPAIfOI0¥0ro, BHTPATAMH
Ha OXOpPOHY HABKOJMIIHBOTO CEpEe/IOBHINA Ta
o0CsSraMy YTBOPEHHS BIJIXOMIB Ta KUIBKICTIO
IIKIJIMBUX PEYOBMX HA PIBHI HAI[IOHATHHOI
€KOHOMIKH Ta T TIPOBITHHUX TraTy3eH.

Hoseaeno, mo wmomens EKK momiasHO
BUKOPUCTOBYBaTH HE TUILKU JUIS TApaMeTpiB
BUKUJIIB IIKIJJMBAX PEUYOBHMH, a W JIs 0OCATiB
yTBOpeHHs BigxoaiB. Kpim Toro, HeoOxigHO Bpa-
XOBYBATH MOKA3HUKH HE TLIBKU HA PiBHI KpaiHu,
a 1 3 ypaxyBaHHSIM BHECKY NPOBIITHHX ramy3el
HaLllOHATFHOTO TOCTIOAapcTBa. BcraHoBieHo,
IO Y IOCSITHEHHS «IIOBOPOTHOI TOYKM» Ha rajy-
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3eBux EKK mis yTBOpeHHS BiIXO/iB Ta BUKW/IIB
MIK{JTMBUX PEYOBHH 3aJIC)KUTD Bifl PIBHS OIUIATH
Tparli B Tary3i, BEIMYWHH JOAaHOI BapTOCTi (Ta-
my3eBoro BBII) ta oOcsriB ramy3eBux iHBeCTH-
il B OXOPOHY HAaBKOJIMIIIHBOTO CEPEIOBUIIA,
BIZITTOBITHO JI0 CHICIU(IKK TaTy3i.

TakuM 4MHOM, OCHOBHMM BUCHOBOK — ra-
ny3zeBa EKK BimOuwBae mporpec Ha IDIAXY IO

CTaJIOr0 PO3BUTKY Taly3ei, siki (OpMyrOTh OC-
HOBHI HaJXOIPKEHHS 10 OIO/DKETy Ta BH3HAUa-
I0Th PIBEHB OIUIATH IPaIli B PEATbHOMY CEKTOpI
ekoHoMikH. MopemoBanas mapamerpiB  EKK
JUIS BIXOMIB Ta BUKHUIIB IIKIJUIMBUX PEYOBUH
MOBHOIO MIpOI0 BiJIOBIIAFOTh TEHJICHITISIM CTa-
JIOTO 3pOCTaHHS EKOHOMIKM Ta Tepexody ii Ha
IHHOBALIITHUH IIISIX PO3BUTKY.

Kongnixm inmepecie

ABTOpH 3asIBIISIIOTH, IO MyOJIiKallis MBOr0 PyKOMHUCy BHKOHaHa y mexxax HJAP 01200102208

«bararokpurepianbHe YIpaBIiHHS CTAIAM PO3BHTKOM MPHUPOIHO-TOCTIOAAPCHKHX cucTem». KpiMm To-
ro, aBTOPY MOBHICTIO TOTPUMYBAJINCh CTUYHUX HOPM, BKJIFOYAIOUM TUTariaT, pambCudikaIlito qJaHuX Ta
MOJIBIMHY ITyOJTiKaIlito.
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TABACCO SMOKING AS A SOCIAL AND ECOLOGICAL PROBLEM OF HUMANITY

The problem of smoking is almost the most common among human addictions, which is very difficult to
give up. A person spends a lot of his life neglecting his health to buy cigarettes and get temporary pleasure. The
issue of quality and environmental safety of cigarette components — tobacco, tissue paper and filters worries both
cigarette consumers and environmentalists, doctors and others. specialists. Of course, the use of low-quality
product from cigarette manufacturers harms not only the human body but also the environment.

Purpose. Determine the quality and environmental safety (presence of concentrations of heavy metals) of
tobacco, cigarette paper and cigarette filters of domestic and foreign brands.

Methods. Methods of atomic absorption spectrometry using the atomic absorption spectrometer MGA
915 MD.

Results. Experimental studies by atomic absorption analysis on the concentrations of heavy metals in to-
bacco, cigarette filters and paper showed the presence of heavy metals: Mn, Zn, Cu, Cr, Cd, Pb. Studies of vari-
ous tobacco brands have found that the highest concentrations of heavy metals were in the tobacco of the cheap-
est cigarettes (up to 150 mg / kg), in cigarette paper found only Mn, Zn., When comparing the content of the
most toxic heavy metals Cd and Pb in the cigarettes "Parliament™ and "Kyiv" and "LM" it was determined that in
the tobacco of "Parliament” cigarettes HM concentrations are 7—10 times lower..

Conclusions. There is a tendency to decrease the concentration of heavy metals in the components of cig-
arettes depending on the price category of the tobacco product. Thus, for the most part, the components of ciga-
rettes of domestic brands have tens of times higher concentrations of heavy metals than cigarettes of the Ameri-
can manufacturer.

KEYWORDS: cigarettes, tobacco, cigarette paper, cigarette filter, heavy metals

Hexkoc A. H.l, Mumkin K. K.l, Bacioxa O. B.!
YXapriscokuii nayionanenuii ynisepcumem iveni B. H. Kapazina, maiioan Ceéo6oou, 6, m. Xapxis,
61022, Vkpaina

TIOTIOTHOIMAJIIHHSA SIK COLIAJIBHO-EKOJIOT'TYHA MMPOBJIEMA JIIOJACTBA

[Ipobnema TIOTIOHONAIHHS € Maike HaWIOIIMPEHINIO cepes 3aJe’KHOCTEH JII0JCTBA, Bi SIKOT IyXe
BAXXKO BiZIMOBHTHCS. JIIOJJiHA BCE )KUTTS, HEXTYIOUM CBOIM 3JI0POB’SIM, BUTpaya€e 3Ha4HI KOIUTH Ha NMPHUI0AHHS
[IUTapoK Ta OTPUMAHHS THMYAcOBOTO 33/I0BOJICHHS. [INTaHHS SIKOCTI Ta €KOJOTIYHOI Oe3NeKH CKIAIOBUX IUIa-
POK — TIOTIOHY, IMTAPKOBOTO Tarepy Ta (QiuIbTpiB HEMOKOITH SK CAaMUX CHOXKMBAdiB LUTapoK, TaK i eKOJIOTIB,
MEJIFKIB 1 IHIHX (axiBLiB. 3BICHO, BUKOPUCTAHHS HESKICHOTO MPOAYKTY BiJ BHPOOHWKIB ITUTAPOK IIKOTUTH HE
TUIBKU OpraHi3My JIFOJMHU, a i TOBKIJLIIO.

Merta. BusHauuTH SKiCTh Ta €KOJIOTIYHY Oe3MeKy (HasiBHICTh KOHIIEHTPAIl Ba)XXKUX METAJIB) y TIOTIOHI,
LUrapKOBOMY Marnepi Ta GuIbTpax [UrapoK BITYU3HIHUX 1 3apyOiKHUX OPEHIB.

Metoan. Meoan aTOMHO-a0COPOIIIIHOT CIIEKTPOMETPIi 32 JOIIOMOTOK0 aTOMHO-a0COPOLIHHOTO CIIEKTPO-
metpa MI'A 915 M/I.

PesynsTaTn. EkcriepuMeHTaIbHI TOCTIHKEHHS METOJaMH aTOMHO-a0COPOIIITHOTO aHai3y Mm010 KOHIe-
HTpAIliil BAKKUX METAJIB y TIOTIOHI, IUTapKOBHX (PiIbTpax Ta mamepi MOKa3ajll HAsSBHICTh BAKKMUX METAJiB: Mn,
Zn, Cu, Cr, Cd, Pb. docmimkeHHs pi3HUX TIOTIOHOBUX OpEHIIB BH3HAYWIIN, IO HAWOUTBII KOHIICHTpAIlil BaXK-
KHAX METaJiB — B TIOTIOHI HaiiiemeBIInx nurapok (1o 150 Mr/kr), y murapkoBoMy Mamnepi BUsBIECHO jume Mn,
Zn. Ilpu nopiBHSAHHI BMiCTy HAHOUTBII TOKCHYHUX Baxkux MetaniB Cd Ta Pb y murapkax «Parliament» ta «Ku-
iB» 1 «LM» Bu3HaueHo, 110 y TroTIOHI nurapok «Parliament» xonnenTpauii BM y 7—10 paziB meHmi.
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BucHoBKH. BUSBICHO TeHACHLIIO O 3MEHIICHHS KOHICHTPAMii BAXXKHX METAJiB y CKJIaJOBHX LIUTAPOK Y
3aJIe)KHOCTI B I[IHOBOI KaTeropii TIOTIOHOBOTO MPOAYKTY. 3a OUIBIIICTIO MOKAa3HWKIB Y CKIAIOBHX IIUTAPOK
BITYM3HAHUX OpEHIIB KOHIIEHTpAIlil BAKKAX METAJIB y JECATKHU pa3iB BUIIE, HIK y IIUTapKax aMEpPHKaHCHKOTO
BHUPOOHUKA.

KJIFOYOBI CJIOBA: curaper, TIOTIOH, CHI'apETHUH Tarip, GpiIbTp cUraper, BaXKi MeTaln

Hekoc A. H.l, MpbiukuH K. K.l, Bacioxa A. B
lXapbKOGCKuL? HayuonanvHoulll YHUueepcumem umenu B.H. Kapasuna, niowaos Ceo600ul, 6, 2. Xapwros,
61022, Vkpauna

TABAKOKYPEHHUE, KAK COHUAJIBHO-9KOJIOI'MYECKASA TPOBJIEMA YEJIOBEYECTBA

[TpoGnema KypeHHs IOYTH camasl PaclpOCTpPaHEHHAs CPEeld 3aBUCHMOCTEH YeJIOBEuecTBa, OT KOTOPOU
OYEHb TPYAHO OTKa3aThcsl. UeoBeK BCIO KH3HB, TpeHeOperas CBOMM 3710pOBbEM, TPATHT 3HAYUTEINILHBIE CPEACT-
Ba Ha MPUOOpETEHHE CUTAPET W IMOJYYEHHsS BPEMEHHOIO yIOBOJLCTBHUS. Bomnpoc kauecTBa M 3KOJIOTMYECKOU
0€3011acHOCTH COCTABIISIIOIIUX cUTrapeT — Tabaka, curapeTHol Oymaru U GpUIBTPOB OECIIOKOMT KaK CaMUX HOT-
pebuTeneil curaper, Tak ¥ 9KOJIOrOB, MEAWKOB M JPYTUX CIENHaINCTOB. KOHEYHO, HCMONIB30BaHNE HEKayecT-
BEHHOTO MPOJYKTa OT MPOU3BOJUTEINICH CUTapeT BPEAUT HE TOJIBKO OPraHM3MY, HO M OKpYXKaloIIeH cpee.

Heap. OnpenennTs Ka4ecTBO W IKOJOTMYECKYI0 O€30MaCHOCTH (HAJMYNE KOHICHTPAIWi TSKEIBIX Me-
TaJJIOB) B TabaKe, CUTapeTHOH OyMare U QUIbTpaxX CUTapeT OTCYSCTBCHHBIX U 3apYOCIKHBIX OpEH/IOB.

MeToapl. MeTozpl aTOMHO-a0COPOIIMOHHOM CIIEKTPOMETPHH C MOMOIIBI0 aTOMHO-a0COPOLIMOHHOTO cIe-
krpomerpa MI'A 915 M.

Pe3yabTarhl. DKCIIEpUMEHTATBHbIE MCCIEI0BaHUS METOIaMH aTOMHO-a0COPOIIMOHHOTO aHaJM3a KOHIIEHTpa-
IIMH TSDKEJBIX METAUIOB B Tabake, CUrapeTHBIX (QHIBTpax ¥ Oymare NMoKaszaslid HaluuKe TsDKEJIbIX MeTaioB: Mn, Zn,
Cu, Cr, Cd, Pb. HUccrnenoBanue pa3inyHbIX Ta0AUYHBIX OPESH/IOB OMPEACITUIIH, YTO HAUOOJBIIINE KOHIICHTPAIIUH TSDKE-
JIBIX METAJJIOB 00papy kKeHbl B TabaKe AemeBbix curapeT (1o 150 mr/ kr), B curapeTHoi Oymare Toabpko Mn, Zn. [1pu
CPaBHCHUH COJICPKaHMs HanOoJiee TOKCUYHBIX TspKeNbiXx MetaiwioB Cd u Pb B curaperax «Parliamenty u «Kues» u
«LM» omnpenesneno, uto B Tabake curaper «Parliament» koHuenTpaimu BM B 7-10 pa3 MeHble.

BoiBoabl. BhisiBieHa TCHACHIMS K YMEHBIICHHIO KOHIIEHTPALUH TSXKEJBIX METAJIOB B COCTABHBIX CHI'a-
PET B 3aBHCHMOCTH OT IICHOBOI KaTeropuu TabayHOro MpoaykTa. Tak 1mo OONBIIMHCTBY MOKa3aTelel B cOCTaB-
JSTFOLIMX CHUTapeT OTEYECTBEHHBIX OPEHAOB KOHLEHTPALMHA TSDKENBIX METAIIIOB B JECATKH pa3 BBINIE, YeM B
cUraperax aMepHKaHCKOTO IIPOM3BOANTEI.

KJIFOYEBBIE CJIOBA: curapetsl, Tabak, curapeTHas Oymara, QUiIbp CUraper, TsHKeIble METallIbl

Introduction

The problem of smoking and the negative number of people who smoke around the world
effects of smoking on the body today is familiar is growing steadily [1].
in every country in the world and has been Scientists around the world agree that the
relevant for several centuries. According to the increase of the number of smokers is connected
World Health Organization, 1/7 of the world's with general increase of population. Thus, in the
population has a habit of smoking, and this is last 50 years, the world's population has almost
about 1 billion smokers. Even though smoking is doubled to 7 billion, and as a result, more people
losing popularity in many parts of the world, the have the habit of smoking than in the past [1].
total number of smokers is growing. If in the 80s Today, however, there is a declining trend in
of the last century about 721 million people smokers amount around the world. Now for 10
smoked, in 2012 967 million people had a habit men three smoke, and from 20 women one

smokes. In the 1980s, six men smoked for 10
men and one for 10 women.

Today, the worst smoking situation is in
East Timor, a country in Southeast Asia where
more than 60% of the population smokes. The
most difficult smoking situation is also identified
in countries such as Russia, Kuwait, China,

of smoking, as evidenced by statistics from 187
countries.

Chinese philosophers as early as the
seventeenth century claimed that smoking "burns
the lungs.” In Bhutan in 1729, the first law was
issued banning smoking in all places of worship,

which is still in force today. The first study of the Japan, Italy, Greece, Uruguay and Ireland, where
effects of smoking on the human body was smoking consumes a very large number of
conducted in England in 1761 by John Hill. cigarettes. Researchers note that the best situation
Despite considerable experience and knowledge for solving the problem of cigarette smoking is
about the negative effects of smoking on the on the islands of the Caribbean Sea, where only
human body and the fight against this habit, the 5% of the population has a habit of smoking.

~125~



Man and Environment. Issues of Neoecology. 2020, Issue 33

Canada, Iceland, Norway and Mexico are also
the best smokers. There, through legislative
measures and active propaganda, the authorities
were able to persuade the population not to start
or quit smoking [1].

Various publications emphasize that more
human lives can be saved if the postulate "space
is free of tobacco smoke™ was observed. But this
requires a tremendous amount of work, such as
raising the tax on tobacco products, severely
restricting public places for smoking, developing
a number of effective measures and laws to
restrict the rights of smokers, and constantly
conducting anti-tobacco propaganda. In total,
according to researchers, in 2012, smokers
burned 6.25 trillion cigarettes compared to 4.96
trillion burned in 1980 [2].

As for Ukraine, the situation is improving
almost every year, but the problem of smoking
remains. According to official data, every fifth
person in Ukraine smokes. The negative
consequences of this process raise smoking to a
socio-environmental problem that needs to be
addressed [1]. Our country ranks 18th in terms of
cigarette consumption, but the situation is
improving every year, now 23% of the adult
population smokes, instead of 43% eight years
ago, when Ukraine was in the top 10 countries in
terms of tobacco consumption. Currently, the
total number of smokers in Ukraine is 8.2 million
people [3, 4, 5].

We attribute this positive trend to an
increase of the tax on tobacco products, which
has made tobacco products significantly more
expensive, to laws restricting smoking, to
actively promote healthy lifestyles and to more
environmentally friendly alternatives to smoking,
such as e-cigarettes or sticks [6].

During the research, the authors conducted
a sociological survey among young people in
Kharkiv. The results show that the most
important incentive to quit smoking is the price
of cigarettes, which means that the increase of
the tax on tobacco products gives positive results.
The price of cigarettes has more than doubled
since 2016 and is projected to rise, with 20% of
those polled saying they will quit if the river
price rises, and another 25% saying they will
smoke much less. On the one hand, this is a
definite plus, and on the other hand, given the
above, it can be argued that most Ukrainians
prefer cheaper and more affordable cigarettes,
putting their health at additional risk [7].

Scientists have determined that smoking

causes dry distillation and incomplete
combustion of dried tobacco leaves. Slow
combustion emits smoke, which is an
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inhomogeneous (heterogeneous) mixture
consisting of an average of 60% of different
gases and 40% of microscopic tar droplets
(aerosols). The gas fraction of smoke contains, in
addition to nitrogen (59%), oxygen (13 , 4%),
also carbon monoxide (IV) (13.6%), carbon
monoxide (II) (4%), water vapor (1.2%),
hydrogen cyanide (0.1%), nitrogen oxides,
acrolein and other substances. Aerosol fraction of
smoke includes water (1.4%), glycerin and
alcohols (0.1%), aldehydes and ketones (0.1%),
hydrocarbons (0.1%), phenols (0.003%), nicotine
(0.002%) ) etc. According to the main action,
harmful substances contained in tobacco smoke
and affecting the body are grouped into 4 groups:
carcinogenic substances; irritants; poisonous
gases; poisonous alkaloids.  Carcinogenic
substances: aromatic hydrocarbons, benzopyrene,
phenols, organic compounds (nitrosamine,
hydrazine, vinyl chloride, toluidine, etc.),
inorganic compounds of arsenic and cadmium,
radioactive: polonium, tin and bismuth — 210.
Irritant algae: (acrolein), carbon monoxide. Toxic
gases: carbon monoxide, hydrogen sulfide,
hydrogen cyanide, etc. Toxic alkaloids: only 12
(nicotine,  nornicotine,  nicotyrin,  nicotine,
nicotimine, etc.). Nicotine is one of the strongest
poisons known to us that affect the nervous
system. When a cigarette burns, it is only partially
destroyed, by about 25%. The nicotine content in
the smoke of the main stream of a cigarette is
from 0.4 to 3 mg — only 20% of the total amount
of nicotine in a cigarette. About 5% remains in
the cigarette butt, and the other 50% gets into the
air in the room where they smoke [8, 2].
Smoking can lead to serious disorders.
The first large-scale study of the effects of
smoking on the human body was conducted in
1951 in Britain. They were attended by 34,439
British male doctors. These studies have shown
that smoking kills two-thirds of smokers. The
same research was conducted by the American
Cancer Society from 1959 to 1972. The results
showed that the effect of smoking on women is
much smaller than the effect on men. It was also
noted that by giving up this habit, the morbidity
and mortality rate decreases. Studies in the
United States have shown that smoking between
the ages of 15 and 70 can take more lives than
drugs, homicide, suicide, AIDS, road accidents
and alcohol combined [9]. In modern research,
experts also agree that smoking harms the body
and has no positive effects. Thus, as a result of
research by I.S. Kremes to study the effects of
smoking on the respiratory system, it was
determined that in smokers, signs of vascular
remodeling and microcirculation disorders were
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detected, which were determined by endothelial
dysfunction, increased bulk density and
decreased capillary volume. I.A.Zakharova is
also in solidarity with this issue, studying the
fentelation functions of the lungs in young
people. Studies have shown that tobacco smoke
increases neutrophilic inflammation and leads to
bronchial remodeling [10, 11, 12].

Physical and psychological dependence on
nicotine develops much faster than on alcohol,
says Bobko O. [13]. One of the researchers of
smoking is a doctor AV. Dzyubailo, who in
2007 conducted interesting research on the
prevention and treatment of chronic obstructive
pulmonary disease ( COPD). The experiment
involved 151 people diagnosed with COPD, 86 of
them — smokers aged 18 to 79 years. The
comparison group consisted of 65 people who did
not smoke but had risk factors for COPD.
According to research, the average age of non-
smoking men and women with COPD is 60 years,
and in smokers, the average age was: 41 years for
women and 48 years for men. This fact suggests
that smoking significantly "rejuvenates” deve-
lopment of bronchopulmonary pathology [14].

During smoking, 250-300 chemical
compounds and substances enter the body, 50 of
which are toxic, for example in tobacco, there are
heavy metals (HMs) such as Cd and Pb, that
accumulate in the body and are toxic. Under the
influence of tobacco smoke at the respiratory,
vascular and hormonal systems. Pregnant women
who have been exposed to nicotine are more
likely to give birth to a child with various
pathologies. HMs are accumulated in the brain,
liver, spleen and kidneys. Because of high
concentrations of Pb, the functioning of the brain
and central nervous system is disrupted, that can
cause coma, convulsions and even death. Cd can
also cause serious illness. As a result of its
accumulation, there is unbearable muscle pain,
involuntary bone fractures (Cd is able to leach
calcium from the body), skeletal deformity,
dysfunction of the lungs, kidneys and other
organs. Finally, cadmium excess can cause
malignancies [15, 16].

There is also significantly negative
phenomenon as passive smoking, which is
thought being even more dangerous than

conventional smoking by experts. Sofia
Vankovich, while studying the effects of passive
smoking, has found that it causes asthma being
developed by children, wheezing and decreased
lung function, increasing the likelihood of
developing asthma and respiratory diseases by
children whose mothers were exposed to
secondhand smoke during pregnancy, as well as
passive smoking increases the risk of heart
disease by 25% and lung cancer by 24%. For
example, traces of a potent carcinogen, NSC,
were found in the urine of non-smoking workers
in the inpatient department of the Canadian
Veterans Hospital, where smoking is allowed.
Among all of 43 known carcinogens of tobacco
smoke, there was the only one that appears only
because of tobacco and cannot be caused by
other sources [13, 17, 18, 19].

Based on economic issues, it is clear that
the quality of tobacco and production technology
of expensive cigarettes is better than cheap ones.
It’s also appropriate to mention the fact that in
the pursuit of profit, not all manufacturers
(especially not very well-known brands) can’t
adhere to the sanitary norms at their enterprises,
violate production technologies, use cheap and
low-quality raw materials, falsify or even hide
the real composition of cigarettes.

Finally, we it’s necessary to say about
other problem of smoking, purely environmental
— it's household waste by numbers of cigarette
butts. Estimately, they are emitted at 5-7 million
per year. This is a separate issue that needs to be
considered by specialists in the field of waste
disposal in the perspective of separate disposal
and the possible use of cigarette butts as
secondary raw materials.

In light of all the above, it was decided to
conduct laboratory studies of the quality of
cigarettes of native and foreign brands to
determine the presence and concentration of one
of the most dangerous indicators of human health
— heavy metals (HMs) in tobacco, cigarette filters
and paper.

Purpose — to determine the quality and
environmental safety (presence of concentrations
of heavy metals) in tobacco, cigarette paper and
cigarette filters of native and foreign brands.

Objects and methods of research

To study the quality of tobacco products
(tobacco, filters and paper), three native brands
of cigarettes were selected, identical by

availability and popularity, but different by
price category. There are next cigarettes brands:
Kyiv brand (UAH 25), LM (UAH 40) and
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Puc.2 — «LM»
(40 UAH)

Puc. 1 — «Parliament»

(50 UAH)

Parliament (UAH 50). Premium cigarettes of
the American company Nat Sherman (UAH
500) were selected for comparison of the
concentration of HM in tobacco (Fig. 1 —4) .
The study of heavy metal concentrations
in tobacco, filters and tissue paper were perfo-

BOUBa€

Puc. 3 — « Kyiv»

Puc. 4 — «Nat Sherman»
(500 UAH)

(25 UAH)
rmed in the educational-scientific laboratory
of analytical ecological research of the
Karazin Institute of Environemntal Sciences
with the help of atomic absorption
spectrometer — MGA 915 MD [20,21].

Results and discussion

In the course of experimental laboratory
studies, the concentration of HMs (Cr, Zn, Cu,
Mn, Cd, Pb) in tobacco, cigarette paper and
filters of three popular Ukrainian brands was
determined: low price Kyiv trademark, middle
price trademark "LM" and the high price
trademark "Parliament”. To compare the quality
of tobacco, premium cigarettes from the
American manufacturer Nat Sherman were used.

Tobacco quality. As a result of the
performed researches, it was discovered that the
highest concentration of Cr was in tobacco of the
Kyiv brand cigarettes (0.056 mg / kg), which is 2
times more than in the the LM brand cigarettes
(0038 mg / kg) and 4 times more than
Parliament brand cigarettes have (0.015 mg / kg).
(Table 1) The highest concentration of Zn was
found in "Kyiv" tobacco (18.446 mg / kg), which
is almost 2 times higher than the concentration of
"LM" (10.7454 mg / kg) and "Parliament"
tobacco (8.134 mg [/ Kkg). The highest
concentration of Cu was found in "Parliament"”

tobacco (10.1688 mg / kg), which is 2.5 times
higher than the concentration of "Kyiv" tobacco
(6.457 mg / kg) and 1.5 times higher than LM
tobacco (4.8835 mg / Kkg). The highest
concentration of Mn was in "Parliament™ tobacco
(146,201 mg / kg), which is 1.5 times more than
"LM" tobacco (88,137) and 1.15 times more
than "Kyiv" tobacco (128 , 84). The highest
concentration of Cd was found in " Kyiv"
tobacco (1.9867 mg / kg), which is 20 times
more than in "Parliament” tobacco (0.146) and
2.5 times more than "LM" ( 0.8801 mg / kg). The
lowest concentration of Pb was found in
"Parliament"” tobacco (0.9645 mg / kg), which is
2 times less than the concentration of "LM"
tobacco (1.9645 mg / kg) and 2.5 times less than
in «Kyivy» tobacco (2.4560 mg / kg).

It was also determined that in American
cigarettes HM concentrations are much lower
(Cr — 300 times, Pb — 31, Zn — 233, Cu — more
than 10 thousand times) than in Ukrainian, and

Table 1
The results of research of the quality of tobacco products of different brands, mg / kg
Chemical elements
Names of tobacco products
brands Cr Zn Cu Mn Cd Pb
Cigarettes «Kyiv» 0,056 18,446 6,457 128,84 1,9867 2,456
Cigarettes «LM» 0,038 10,7454 4,8835 88,137 0,8801 1,9645
Cigarettes «Parliamenty 0,015 8,1234 10,1688 | 146,201 0,146 0,9645
Cigarettes «Nat Shermany 0,00005 0,04 0,001 - - 0,029
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Cd is not determined at all. We can say
that they are almost safe and do not adversely
affect health. But the price of a pack in
Ukraine is about $ 25 (625 UAH), whether
they are worth the money and whether to spend
such funds on cigarettes, everyone decides for
himself.

Carrying out experiments allowed us to
stimulate the accumulative rows for visual
operational analysis through the method of
identification of the priority social associations
in tobacco.

Cigarettes of the «Parliamenty brand,
mg / kg
Mn (146,2)> Cu (10,2) > Zn (8,1) >Cr (0,015)
> Cd (0,14) > Pb (0,9)

Cigarettes of the «LM» brand,
mg / kg
Mn (88,1)> Zn (10,74) > Cu (4,88) > Pb (1,96)
> Cd (0,88) >Cr (0,038)

Cigarettes of the « Kyiv » brand,

mg / kg
Mn (128,84) >Zn (18,44) >Cu (6,46) >
Pb (2,45) >Cd (1,98) > Cr (0,056)

Cigarettes of the «Nat Shermany brand,
mg / kg
Zn (0,0362) >Pb (0,0290) >Cu (0,0010) >
Cr (0,00005) >Cd (0)

An analysis of the accumulative series
showed that the priority HM associations in
cigarettes” tobacco of native brands have ap-
peared Mn, Zn, Cu, otherwise Nat Sherman
tobacco includes Zn,Cu and P. The first indi-
cators of the concentration of HMs are identi-
fied in US cigars and the Cd is not marked.
Unfortunately, the normative indicators for
HMs have not been set in tobacco.

Paper quality. The results of studies on the
determination of concentrations of heavy metals
in cigarette paper has showed that in the paper of
all types of cigarettes were found very small
concentrations of only Zn and Mn (Table 2).

Table 2
The results of research of the quality of tobacco products of different brands, mg / kg
Chemical elements
Names of tobacco products

brands Cr Zn Cu Mn Cd Pb

Cigarettes « Kyiv» paper 0 0,0014 0 0,0005 0 0
Cigarettes «LM» paper 0 0,0006 0 0,0011 0 0
Cigarettes «Parliamenty paper 0 0,0006 0 0,0004 0 0

For visual operational assessment of the
obtained results, accumulative series were also
constructed to determine the priority associa-
tions of heavy metals in the paper of cigarettes
of Ukrainian brands.

Cigarettes of the «Parliamenty brand,
mg / kg
Mn(0,0004) > Zn(0,0006) > Cr(0) —
Cu(0) — Cd(0) — Pb(0)

Cigarettes of the «LM» brand,
mg / kg
Mn(0,0011) > Zn(0,0006) > Cr(0) —
Cu(0) — Cd(0) — Pb(0)

Cigarettes of the « Kyiv » brand, mg / kg
Zn(0,0014) > Mn(0,0005) > Cr(0) —
Cu(0) — Cd(0) — Pb(0)

~129~

Analysis of accumulative series showed
that the priority association of HM is Mn and
Zn. The highest concentration of Zn was found
in the paper of the cheapest cigarettes and it is
2 times more than in the paper of cigarettes of
medium and high price category. The highest
Mn was found in the paper of medium price
cigarettes, which is 2 times more than in the
paper of cigarettes of low and high price cate-
gory. These Mn and Zn concentrations are so
small that they can be neglected. And the con-
centrations of Cr, Cu, Cd, Pb of different price
categories are not defined in the cigarette paper
of cigarettes at all. Thus, to some extent it can
be argued that the cigarette paper of the most
popular brands of Ukraine of different price
categories contains almost no heavy metals and
can be considered safe.

Quality filters. When studying samples
of filters of different types of cigarettes, it was
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found that the cheapest cigarettes have only
one conventional filter (without carbon) com-
pared to cigarettes of medium and high price
category. Medium and high price cigarettes use
two filters: regular and charcoal. If we com-
pare conventional filters, the content of Cr in
the filters of cigarettes "LM" and "Parliament"
is approximately the same, and in the filters of
cigarettes of low price category — 1.5 times
more; Zn content in the filters of expensive
cigarettes is 2 times lower than in the filters of
low-cost cigarettes and 20 times lower than in
the filters of cigarettes of the middle price cate-
gory. (Table 3) Cu content is the lowest in the

filters of the most expensive cigarettes. and 4
times more than the cheap ones. The content of
Mn in the filters of the most expensive ciga-
rettes is 6 times lower than in the filters of me-
dium-cost cigarettes and almost 5 times lower
than in the filters of cheap cigarettes. Cd con-
tent in all types of cigarettes is almost the
same. The highest content of Pb was found in
the filters of cigarettes of the middle price cat-
egory, which is not much more than in the
filters of expensive cigarettes and 2.5 times
more than in the filters of the cheapest.

And also for operative analytical assessment of

Table 3
The results of research on the quality of tobacco products of different brands, mg / kg
Names of tobacco Chemical elements
products brands Cr Zn Cu Mn Cd Pb
Cigarettes «Kyiv»
ordinary filter 0,0015 2,0064 | 0,1384 14,756 | 0,8045 | 0,0006
Cigarettes «LM»
ordinary filter 0,0009 20,164 0,01678 18,135 0,6641 0,0015
Cigarettes «LM»
charcoal filter 0,00104 0,0005 0,00012 10,145 0,0008 0,0004
Cigarettes «Parliament»
ordinary filter 0,001 1,112 0,0064 | 3,1645 0,605 0,0012
Cigarettes «Parliament»
charcoal filter 0,0009 0,00083 0,0001 5,1214 0,0001 0,00012

quality of filters of the Ukrainian cigarettes of
a different price category and definition of
priority associations of concentrations of HM
in filters of these cigarettes accumulator series
were constructed.
«Kyiv» cigarette filters,
mg / kg
Mn (14.75)> Zn (2.006)> Cd (0.804)> Cu
(0.1384)> Cr (0.0015))> Pb (0.0006)

«LM» cigarette filters,
mg / kg
Mn (14.14)> Zn (10.082)> Cd (0.332)> Cu
(0.0169)> Pb (0.0019)> Cr (0.00097)

«Parliament» cigarette filters,
mg / kg
Mn (4.14295)> Zn (0.5564)> Cd (0.3)> Cu

(0.003)> Cr (0.0019)> Pb (0.00066)

The analysis of accumulator series
showed that the priority association of HMS
accumulation in cigarette filters of different
price categories is Mn, Zn, Cd, which have the
highest concentrations, and chemical elements
such as Cr, Pb, close the accumulator series
and have the lowest concentrations. Studies
have also shown a tendency to reduce the con-
centration of heavy metals depending on the
cost of tobacco products — the higher the price
of cigarettes, the lower the average concentra-
tion of HM in the filters.

Conclusions

Smoking is a socio-environmental prob-
lem that is familiar to mankind for centuries.
Among the negative consequences: the direct
impact of tobacco smoke on human health,
passive smoking of those who are close to the
smoker, the environmental problem — signifi-
cant amounts of unused cigarette butts.
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Compounds in tobacco smoke, heavy
metals, cause serious damage to the body and
can be fatal.

Research on the quality and environ-
mental safety of the components of tobacco
cigarettes, cigarette paper and filters of three
popular and affordable domestic brands of
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cigarettes of different price categories "Kyiv",
"LM", "Parliament” and elite American ciga-
rettes "Nat Sherman". During the experiment,
the concentration of Cr, Zn, Cu, Mn, Cd, Pb in
the tobacco, filters and paper of these ciga-
rettes was determined.

According to research, there is a tendency
to improve the quality depending on the price,
the higher the price, the better the quality of to-
bacco products. Thus, in most indicators of HM
concentrations in tobacco, filters and paper. Par-
liament cigarettes are better than their domestic
counterparts — Kyiv. "LM", this is especially

evident when comparing the concentrations of
the most toxic heavy metals Cd and Pb, the con-
centration of which is 7-10 times lower.

Tobacco of American cigarettes "Nat
Sherman™ turned out to be much better than in
"Parliament”, and the concentration of heavy
metals is tens and hundreds of times lower, and
Cd was not detected at all.

So, it is safe to say that the quality of
cigarettes directly depends on the price, and
whether you need to spend 50 or even 500
UAH (Nat Sherman) to smoke, everyone de-
cides for himself.
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AGRO-ENVIRONMENTAL RATIONALE OF SEWAGE SLUDGE PROCESSING
AND APPLICATION

Conservation agriculture is becoming a priority for Ukraine as well as for many countries of the world. It
is a known fact that high content of heavy metals in the soil impairs fertility and carries the risk of crops translo-
cation. An agroecological effect of obtaining and applying organic-mineral fertilizers has been insufficiently
studied so far.

The purpose of the work is to determine possibilities to produce new organic-mineral fertilizers based on
sewage sludge with enhanced adsorbing properties, to establish their agroecological efficiency.

Methods. Field, laboratory-analytical, statistical-mathematical.

Results. From the agroecological point of view, the production process of organic-mineral fertilizers
based on the sewage sludge of Kharkiv is justified. It allows us to expand functional capabilities of reagents,
enhancing adsorbing properties of heavy metals. It is proved the advantage of organic-mineral fertilizers over the
traditional ones on chernozem typical. After fertilization, the content of total carbon in the soil increased, the
content of humic acids increased by 1,5 — 2,8 times, fulvic acids — by 1,1 — 1,7 times, the total sum of humic
substances — by 1,3 — 2,1 times compared with no fertilizer option. It is established that application of organic-
mineral fertilizers promotes blocking of heavy metals in soil and prevents translocation to plant. Maximum
yields of corn were obtained after the local application of granular organic-mineral fertilizers — the yield increase
was 41% compared to the control, after introduction of bulk fertilizers — 32% compared to the control. Profit was
$ 23 -36 per hectare.

Conclusions. The process of organic-mineral fertilizers production on the basis of sewage sludge in
Kharkiv is substantiated from the agro-ecological point of view. Agroecological and agrochemical efficacy of
sewage sludge use as compared to organic and mineral fertilizers applied in equivalent doses separately was
established on the typical heavy loam chernozem. After introduction of organic-mineral fertilizers based on sew-
age sludge a significant increase in the concentration of trace elements and heavy metals was found in the black
soil but these indicators did not exceed the established maximum permissible concentrations. The implementa-
tion of the proposed technology will reduce bioavailability of heavy metals and their mobility in the soil which,
in turn, impedes their accumulation in products. It is expected to increase soil fertility, crop yields and obtain
environmentally friendly and safe products due to the stable composition of innovative fertilizers.

KEYWORDS: efficiency, heavy metals, organo-mineral fertilizers, plant, soil
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'Hayionanonuii nayrosuii yenmp «Incmumym tpynmosnascmea ma azpoxivii ineni O. H. Cokonoecro-
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ATPOEKOJIOTTYHE OBT'PYHTYBAHHS TEXHOJIOTTI MTEPEPOBKH TA 3ACTOCYBAH-
Hs1 OCAAIB CTIYHUX BOJ

Exomori3aris 3emiepo0CTBa CTae MPIOPUTETHUM HAMPSIMKOM HOTO PO3BUTKY B YKpaiHi Ta y Oarateox
KpaiHax cBiTy. Bimomo, mo HagMmipHa KiTBKICTh Yy TPYHTI BaXKKHX METAJiB TOTIPIIye POAIOYICTD Ta HECE PU3HK
TpaHCIOKAIi{ y POCIMHHUIBKY NMPOAYKIi0. BKpail HeIoCTaTHRO AOCIIKEHb, CIIPSIMOBAHUX HA OJECp)KaHHS Ta
3aCTOCYBaHHS OpPraHO-MiHEPaIbHUX JIOOPUB, SIKI MAIOTh arpOCKOJIOTIYHUH eeKT.

MeTta. BusHauuTH MOXKIMBOCTI OIEp)KaHHS HOBUX OpraHO-MiHEepalbHUX J0OpUB HA OCHOBI OCAJiB CTiY-
HHX BOJI 3 IMiJIBUIICHNMH aJCOPOYIOYMMH BIACTUBOCTSIMH, BCTAHOBUTH TXHIO arpoeKoJIOriuHy e()eKTHBHICTD Ta
HaJlaTu peKOMEHALIT 00 eKOJIOr00e3eYHOT0 3aCTOCYBAHHS Y CIJIbCHKOMY T'OCIIOIapCTBI.

Metopu. [lonboBuii, 1ab0paTOpHO-aHATITHYHHUN, CTATUCTUYHO-MaTeMaTHYHUH.

Pe3ysnbTaTn. 3 arpoekoJioriyHOT TOUYKH OOTPYHTOBAHO 30Dy MPOIEC BUPOOHHUIITBA OpPraHO-MiHEpaIbHUX
JIOOpYB Ha OCHOBI OCaiB CTIYHUX BOJ M. XapKoBa, SKHH Ta€ 3MOTY PO3MHUPHUTH (YHKIIOHAIHHI MOYKIHBOCTI
peareHTiB 3 MOCHIICHHSAM afcopOyIOYNX BIACTHBOCTEH 0 BaKKMX MeTaliB. Ha WopHO3eMi THIIOBOMY BCTaHOB-
JICHO arpoeKOJIOTIUHY Ta arpoXiMidHy e(peKTHBHICTh OpraHo-MiHepaTbHUX J0OpuB. Jl0BEICHO IepeBary opraHo-
MiHepalbHUX TOOpWB Tepen TpaauiiHuMu noopuBamu. [licimst BHECEHHS MOOPHB 30UTBIINBCS BMICT 3aralbHOTO
BYTJICIIO B TPYHTI, BMICT TYMIHOBHUX KHCIIOT 30iMbmmBes y 1,5 - 2,8 pasu, ¢ynpBokucnor —y 1,1 — 1,7 pa3u, cyma
IyMyCOBHX pedoBHH — y 1,3 — 2,1 pa3i mopiBHsHO 3 BapiaHToM Oe3 BHeceHHs NoOpuB. [licisi BHECEHHsS opraHo-
MiHEepaJIbHUX JOOPHUB po3IIUproeThes criBBiqHomeHHs Crk/Cox 1 3poctae crymiHb rymigikaii. Bcranosneno, 1o
BHECEHHSI OpraHO-MiHEepaJIbHUX JOOPUB, 3aB/ISKU MiIBUIICHOMY BMICTY B IXHBOMY CKJIaJli T'YMIHOBHX 1 ()yJIbBO-
KHUCIIOT, CHPUSI€ OJOKYBAHHIO BAKKMX METAJIB Y IPYHTI Ta MEPEIIKO/PKAE TPAHCIOKAIlli y POCIMHHUIIBKY MTPOIY-
KIito. MakcumanbHi Bpoxkai KyKypy/J3W OJEp)KaHO ICis JIOKaJbHOTO BHECEHHS TI'PaHyJIbOBAaHHX OpraHo-
MiHEepaJbHUX JOOPHB — MPHUPICT ypoxkaro ctaHOBHB 41 % TOPIBHSHO 3 KOHTPOJIEM, MiCis BHECEHHS CHITydOi
thopmu 106puB — 32 % mopiBHAHO 3 KOHTposieM UncTnit npudyTok cTaHoBUB Bix 534 no 848 rph. 3 1 ra. Po3po-
OneHi pekoMeHaIii o0 BUPOOHHUIITBA OpTaHO-MiHEpaIbHUX TOOPHB Ta IX 3aCTOCYBAaHHS Y CITBCHKOMY TOCIIO-
JTAPCTBi, BYKIIUBO, y TIEPIITY YepTy, BIPOBATUTH Ha KOMIUICKCI 010JIOTI9HOT OUHCTKH «be3roTiBChKH.

BucHoBku. OOIpyHTOBAaHO 3 arpOCKOJIOTIYHOI TOYKH 30py MPOIEC BUPOOHHIITBA OPTaHO-MiHEPAIBLHHUX
J0OpHB Ha OCHOBI 0CaiB CTIYHMX BOJ M. XapkoBa. Ha 4opHO3€Mi THIIOBOMY Ba)KKOCYTIIHHKOBOMY BCTaHOBIICHO
arpoeKOJIOTIYHY Ta arpoXiMiuyHy e(EeKTHBHICTh 3aCTOCYBAaHHS OpraHO-MiHEpaJbHHUX JOOPHB MOPIBHSIHO 3 Opra-
HIYHAMH 1 MiHEpATbHUMU JOOPUBAMH, SKi BHOCHIIM B €KBIBaJICHTHHX J103aX OKpeMo. JloBeJeHO mepeBary opra-
HO-MiHEpAJIbHUX JA0OPUB Mepea TPaAuliiHUMK J00pruBaMH. BCTaHOBIEHO, 110 BHECEHHS OpPraHO-MiHEpaIbHUX
JIOOpHB, 3aBIISIKH MIZABUIIEHOMY BMICTY Y iX CKJIaJi TyMiHOBHX i (pyJIbBOKHCIIOT 1 OpraHiuHOT PEUOBHHH, CHIPUSIE
OJIOKYBaHHIO BaXKKUX METJIB Y I'PYHTI Ta MEPEIIKO/PKAE IXHPOMY HAKOIMYEHHIO Y POCIMHHUIBKOT MPOAYKIIii.
3a paxyHOK CTa01J1i30BaHOTO CKJIa/1y IHHOBALIIIHOTO JOOpPHBA OYiKY€ETHCS ITiABUIIECHHS POJOYOCTI IPYHTY, YpO-
JKaWHOCTI KYJIBTYp Ta OTPUMAaHHS €KOJOTIYHO YUCTOi 1 Oe3neyHol MpoAyKilii, TOOTO MaroTh arpoeKoJIOTiYHuUit
e(eKT.

KJIFOYOBI CJIOBA: eeKkTHBHICTB, Ba)KKi METAIH, OpraHO-MiHepalbHi T00pHUBa, pOCIHHA, IPYHT

Cxpuabnuk E. B.l, Maxkcumenko H. B.2, Poikkosa . C.l, Yeprxamuna H. U. 2, Ho6ponoc II. A2
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ATPOSKOJJOI'NYECKOE OBOCHOBAHME TEXHOJIOI'MM INEPEPABOTKH U INPUME-
HEHUMSA OCAJIKOB CTOYHBIX BOJ

DKoJIoTH3alus 3eMIIENIENs] CTAHOBUTCSI PUOPUTETHBIM HAINpPABICHUEM €ro pa3BUTUSI B YKpauHe U BO
MHOTHX CTpaHax Mupa. M3BECTHO, YTO U30BITOYHOE KOJWYECTBO B MOUYBE THKENIBIX METAJIOB YXY/IIIIA€T IIO0-
pOJIMe W HECEeT PHUCK TPAHCIOKAIIMN B PACTEHUEBOAYECKYIO POAYKIHI0. KpaiiHe HeJJ0CTaTOUYHO MCCIICIOBAHMIA,
HaInpaBJIEHHBIX Ha TMOJyYeHHE W NMPUMEHEHHE OPraHO-MHHEPATBHBIX YJA0OPEHHH, KOTOPhIE UMEIOT arpodKoio-
rudeckuit 3 dexT.

ean. OnpeaenuTs BO3MOXHOCTH MOTYYSHHs] HOBBIX OpPraHO-MHHEPAIBHBIX yIOOpEHNI Ha OCHOBE Oca-
JIKOB CTOYHBIX BOJ| C MOBBINIEHHBIMU JCOPOUPYIONMMHU CBOWCTBAMH, YCTAHOBHUTH WX arpOdKOJIOTHIECKYIO
3(h(HeKTUBHOCTD U IaTh PEKOMEHIAINH 110 SKOJIOT00E30IIaCHOMY IIPUMEHEHUIO B CEITBCKOM XO3SIHCTBE.

Mertonsl. [Toneoii, 1abopaTopHO-aHATUTHIECCKHUNA, CTATHCTUIECKO-MAaTEMATHIeCKHH.
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PesyabTaThl. C arpo3konorndeckoil TOUkuM 3peHHs OOOCHOBAHHO MPOIECC HMPOM3BOJCTBA OPraHO-
MHHEPAIBHBIX yJO0OPEHUI HA OCHOBE OCaJKOB CTOYHBIX BOJ I. XapbKOBa, KOTOPHIH MO3BOJISET PaclIupuTh QyH-
KIMOHAJIbHBIE BO3MOJKHOCTH PEAarcHTOB C YCHJICHHEM aAcOpOMpYIONIMX CBOMCTB K TSDKENBIM MeTamiaM. Ha
YepHO3eME THIHYHOM YCTAaHOBJICHO arpo3KOJIOTHYECKYI0 M arpOXMMHYECKYI0 3((EKTHBHOCTH OpPraHO-
MHUHEpPAIBHBIX ya00peHuil. Jloka3aHO MPENMYIECTBO OPTaHO-MUHEPAIbHBIX YAOOPEHUH Hepe] TpaJuiHOHHbI-
MH ynoopenusmu. Ilocine BHeCeHUs ynoOpeHHH YBEIMYMIOCH COAEPKaHUE OOIIero yriepoaa B MOUYBE, COAEP-
JKaHWE TYMHUHOBBIX KHCIIOT YBEIHJIIoCh B 1,5 — 2,8 pasa, ¢pymeBokucior — B 1,1 — 1,7 pa3a, cymMa TyMHHOBBIX
BemecTB — B 1,3 — 2,1 cpaBHHTENbHO C BapuaHTOM Oe3 BHeceHHs ymoOpeHmid. [locie BHeceHHS OpraHo-
MHHEpPAIBHBIX ynoOpennit pacmmupsiercs: cootHomenne C./Cox U BO3pacTaeT CTeneHb TyMU(pHUKalu. Y CTaHOB-
JICHO, YTO BHECEHHE OPraHO-MUHEPAIBHBIX yIOOpEHMH, Oyiarojaps MOBBILICHHOMY COJEP)KAaHHIO B MX COCTaBe
TYMHHOBBIX U ()yJIbBOKHCIIOT, CIIOCOOCTBYET OJIOKMPOBAHUIO TSKEJIBIX METAJUIOB B MOYBE U MPEISITCTBYET TPaH-
CJIOKAaIlMM B PACTEHHUEBOAUECKYIO MPOAYKLHUIO. MaKkcUManbHbIe ypoXkau KyKypy3bl IIOJYyYeHO TOCIIE JTOKaIbHOTO
BHECEHHMSI TPaHyJIMPOBAHHBIX OPraHO-MHHEPAIBHBIX yJOOpPEHUH - IpHpOCT ypoxas coctaBumi 41% 1o cpaBHe-
HHIO C KOHTPOJIEM, a TIOCIIe BHECEHUsI Chlltydel (hopmbl ynoopeHuid — 32% 1o cpaBHEHHIO ¢ KOHTpoJieM. Uucrast
npuObUTE coctaBmwia OoT 534 mo 848 rpH. ¢ 1 ra. Pa3zpaboraHpl peKOMEHAAIUHU IO MPOM3BOJACTBY OpPTaHO-
MHUHEPAIBHBIX YAOOPEHUH U MX IIPUMEHEHHE B CEIIbCKOM XO03scTBE. BakHO, B MepByI0 ouepenb, BHEAPUTH Ha
KOMIUTEKCE OMOJIOTHIECKOH OYHCTKH «be3momoBeKuii».

BoiBoabl. OOOCHOBaHHO C arpo>’KOJIOTMYECKOM TOYKHM 3pEHHs MpOLEecC IPOU3BOJCTBA OpPIaHO-
MHUHEPAIBHBIX YIOOpPEHUH Ha OCHOBE OC3JKOB CTOYHBIX BOA T. XapbKkoB. Ha uepHO3eMe THIHMYHOM TSDKEIOCYT-
JIMHUCTOM YCTAHOBJICHO arpodKOJOTHYECKYI0 W arpOXMMHUUYECKON d3((GEKTHBHOCTh NPUMEHEHUs] OpraHo-
MHHEPAIBHBIX YA0OPEHHH 10 CPAaBHEHHIO C OPIraHUYECKHUMHU U MUHEPAIBHBIMH YJ0OPEHUsIMU, KOTOpPbIE BHOCH-
T B DKBUBAJICHTHBIX J03aX OTAEIbHO. JJoKa3aHO MPEenMyIIecTBO OpraHO-MUHEPANbHBIX YI00peHu epes Tpa-
JTUIMOHHBIMH yTOOPEHUSIMH. YCTaHOBJICHO, YTO BHECCHHE OPraHO-MUHEPAIBHBIX YAOOpeHHH, Onarojaps mo-
BBILIEHHOMY COJICPKaHHUIO B UX COCTaBE TYMUHOBBIX U (DYJIbBOKHCIIOT U OPIraHUUECKOTO BEIIECTBa, CIIOCOOCTBY-
T 6HOKI/Ip0BaHI/IIO TSAXKCIIBIX METAJUIOB B IOYBE U NPCIIATCTBYCT UX HAKOIJICHUIO B paCTeHI/ICBOI[‘IeCKOﬁ npoay-
KIUH. 3a cYeT CTabMIN3UPOBAHHOTO COCTaBa MHHOBAIIMOHHOTO YIOOPEHUS 0’KUIACTCS MOBBILICHNE TIII0A0POIHS
MOYBBI, YPOKAHHOCTH KYJbTYp W MOJTYYEHHS SKOJOTHIECKH YUCTOH M 0E€30IacCHOHN MPOIYKIUH, TO €CTh HMEIOT
arpodKOIIOTHIECKUH 3 (DeKT.

KJIFOYEBBIE CJIOBA: 3 }$eKTHBHOCTD, TSHKEIBIE METAJUTB, OpTaHO-MHUHEpAIbHBIE yIOOpeHus, pac-
TCHHE, 0YBa

Introduction

Soil cover is one of the major environ- Due to this situation, rational use of various
mental components that performs vital functions natural raw materials (sapropel, peat) and waste
of the biosphere. Soils are the main means of of organic origin (first of all, avian manure,
agricultural production. They regulate com- cattle manure, sewage sludge, etc.) and
position of atmospheric air, the quality of production on their basis of composts and
surface and groundwater, being the habitat of complex organic-mineral fertilizers (OMFs)
most living organisms on the land surface, with high adsorption properties is necessary [11,
providing favorable environment for humans. It 12, 13, 14, 4]. A lot of attention has been paid in
is known that the loss of soil fertility deprives current literature to sewage sludge due to its
plants of the ecological basis for their existence. increasing amount and problem with its
Restoration of degraded soils is the preservation disposal. Many researchers reported positive
of the ecology of the territory, upset by man as a effects of using sewage sludge in agriculture
result of irrational economic activity [1, 2, 3]. [15, 16]. The importance of sewage sludge as a
Greening of agriculture is becoming a priority valuable source of matter and energy has been
area of its development in Ukraine and in many appreciated, as well as a potential risk related to
countries of the world, connected with increa- the application of those strategies [17].
sing anthropogenic impact on the environment Research on the scientific and practical
and human health [4, 5]. One of the results of substantiation of sewage sludge (SS) processing
human activity is soil contamination with heavy into complex organic-mineral  fertilizers
metals (HM) [6, 7]. It has been determined that (OMFs) with increased adsorption properties
excessive amount of HM in the soil worsens and their application in agricultural production,
physical, physical-chemical, microbiological given the current state of soils in Kharkiv
and agrochemical properties, increasing the region, is relevant. The use of these fertilizers
content of HM in plant production [8, 9, 10]. will help increase the crops productivity,
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improve their quality by reducing incoming
heavy metals into plant products, preserving soil
fertility, decreasing environmental pollution by
toxicants. The purpose of the work is to
determine possibilities to obtain new organic-
mineral fertilizers based on sewage sludge with
enhanced adsorbing properties, to establish their
agroecological efficiency and to make recom-
mendations for environmentally safe application

in agriculture. The research was conducted in
2018 (technological and part of laboratory ex-
periments) and in 2019 (field experiment) at the
National Scientific Center "O.N. Sokolovsky
Institute of Soil Science and Agrochemistry
Research” in the laboratory of organic fertilizers
and humus (Certificate of compliance of the
measurement system with the requirements of
DSTU ISO 10012: 2005 No. 01-0104 / 2017).

Materials and methods

Model-technological experiments were
carried out on the working hypothesis of
obtaining fertilizers of prolonged action by
physical-chemical and chemical interaction of
components of different origin to obtain OMFs
on the basis of SS, to reduce nutrient losses,
increase the content of humic substances
(humic and fulvic acids) to enhance the ad-
sorption properties of new fertilizers [18]. The
algorithm for calculation of OMFs production
by individual technological stages is given in
the schemes and Egs. 1 to 7.

Step 1. Quality control — Organic raw
materials  (sewage sludge, peat) —
Conditioning and synchronization of the
mixture with mineral and organic components
— Calculation of the number of source
components:

Mineral fertilizers

N = Nx -100— N, (1)
N

P:i-loO—Pc, @)
Ce

K = Kx 1100 — K, 3)
C:K

Organic component

0O=1000—N-P-K-Nc-Pc-Kc,
4

Step 2. Managed aero-composting of
organic-mineral mixture — Enrichment by a
starting complex of nutrients — Calculation of
quantity of starting components for enrichment
of nutrients starting complex

Step 3. Quality control — Calculation of
total nutrient content in the final fertilizer:

~ 136 ~

_0-0,  N-Cy Nc-C,

Nz . (9
100 100 100
. P-C

pr = 92O o Fe£Cy (6)
100 100 100

=00, K-C Ke-Co

_|_
100 100 100

where: N is the physical mass of
nitrogen fertilizers for the main complex, kg;

P — physical mass of phosphorus
fertilizers for the main complex, kg;
K — physical mass of potassium

fertilizers for the main complex, kg;

O - physical mass of the organic
component (kg);

Nx — the planned content of nitrogen
active substance of mineral fertilizers in 1 ton
of final fertilizer, kg;

Py — the planned content of active
phosphorus substance of mineral fertilizers in 1
t of final fertilizer, kg;

Kx — the planned content of the active
substance of potassium mineral fertilizers inl
ton of final fertilizer, kg;

Cy — content of nitrogen active
substance in nitrogen fertilizers,%;

Cpr — content of active substance of
phosphorus in phosphorus fertilizers,%;

Ck — content of potassium active
substance in potassium fertilizers,%;
Nc —  physical mass of nitrogen

fertilizers for the starting complex, kg;

Pc — physical mass of phosphorus
fertilizers for the starting complex, kg;

Kc — physical mass of potash fertilizers
for the starting complex, kg;

N; — total content of nitrogen active
substance in 1 ton of final fertilizer, kg;

P, — total content of active substance of
phosphorus in 1 ton of final fertilizer, kg;

Kz — total content of the active substance
of nitrogen in 1t of the final fertilizer, kg;



Jloouna ma dosxinns. Ilpobaemu neoexonozii. Bun.33. 2020

Oy — content of active ingredient
nitrogen of organic component in 1 ton of final
fertilizer, kg;

Op — content of active ingredient of
organic phosphorus component in 1 t of final
fertilizer, kg;

Ok — content of active ingredient of
organic potassium component in 1 ton of final
fertilizer, kg;

C — is the proportion of starting active
substance in the total mass of active substance
of the corresponding element (%);

100 — conversion rate from percent to
kilograms;

1000 — OMFs mass, which is being
calculated, kg.

SS from the biological treatment com-
plex "Bezlyudivsky" in Kharkiv, lowland peat,
liquid mineral fertilizers (technical ammonia
water, liquid complex fertilizers) were used in
the research. Doses of SS and fertilizers appli-
cation were calculated according to accepted
methods, taking into account the reduction of
pollution by heavy metals, without disturbing
the balanced nutrition of plants.

Agro-ecological efficiency of OMFs ac-
tivity was studied on the basis of sewage
sludge using different methods of application
of corn on silage, production quality, elements
of soil fertility and new fertilizers’ impact on
the processes of heavy metals transformation
in the system of fertilizer — soil — plant at Slo-
bozhans'kyi experimental field» O. N. Soko-
lovsky Institute of Science and Technology in
field experience according to the following
scheme:

Scheme of the experiment

1. Without fertilizers (control)

2. Organic Component (SS) — Scattered
(Comparison Option) at Ngy dose

3. Organic component (SS) — locally
(comparison option) at a dose of Ng

4. OMFs — dose rate calculation based
on NgoPsoKeo

5. OMFs — locally at a dose of NgoPgoKso

6. NPK Mineral Fertilizer — Scattered
(Comparison Option) at a Dose of NgoPsoKeo

7. NPK mineral fertilizer — locally
(comparison option) at a dose of NgoPgoKeo

The experiment repeated — 4 times. The
size of the accounting area — 10 m”.

Soil — chernozem typical heavy-loam
with total nitrogen content — 0.23 — 0.27%,
total phosphorus — 0.20 — 0.24%, mobile forms
of phosphorus — 58.6, potassium — 88.9 mg/kg
soil, nitrogen in mineral form — 22.0 mg/kg of
soil, pH — 6.8.

The dose of sewage sludge according to
the content of heavy metals was calculated by
Eq. 8 [19].

Npm = ((MPC —F) x 3 x103)/C, (8)

where:  Npm is the SS dose by HM
content, t/ha; MPC — maximum permissible
concentration of metal in soil, mg/kg; F —
background content of metal in soil, mg/kg; 3
x 10° — mass of arable soil, t/ha; C — metal
content in SS, mg / kg.

Analyses of soil, plants, sewage sludge,
lowland peat and organic-mineral fertilizers on
their basis were performed according to the
current regulatory documents, namely: the
mass fraction of moisture was determined by
gravimetric method according to DSTU 1SO
11465 [20]; determination of the reaction of
the medium (pH) according to DSTU ISO
10390 [21]; mass fraction of total carbon was
determined oxidimetrically according to DSTU
4289 Soil quality [22]; group and fractional
composition of humus according to the method
of L.V. Tyurin in the modification of V.V.
Ponomareva and T.A. Plotnikova according to
DSTU 7828 [23]; mass fractions of moving
compounds of trace elements and heavy
metals— by atomic absorption method on a
Saturn-4  spectrophotometer according to
DSTU 4770.1- DSTU 4770.9 [24-27]; the total
mass fraction of nitrogen and mass fraction of
ammonium nitrogen according to DSTU 7911
[23]; phosphate mass fraction according to
DSTU ISO 5316 (DSTU, 2003]; mass fraction
of total potassium according to DSTU 7949
[28]; mass particles of trace elements and
heavy metals by atomic emission spectrometry
according to DSTU ISO 11885 [22]; mass
particles of common forms of nitrogen,
phosphorus, potassium according to MVB 31-
497058-019. The results obtained during the
research were processed by methods of math-
ematical statistics using standard programs
Exel and Statistica 6.0.

Results and discussion

Scientific research has shown asignificant
agro-potential of sewage sludge to be used in

agricultural production. Positive SS effect on
agrochemical, biological, water-physical, physi-
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cal-chemical parameters in different soils has
been established [29]. The high content of or-
ganic matter in sediment contributes to the in-
crease in humus reserves while improving its
quality in the soil, as well as carbon sequestra-

tion, which will favourably influence the envi-
ronment. The agrochemical composition of SS
from the biological treatment complex
"Bezlyudivsky" in Kharkiv is shown in Table 1.

Table 1

Agrochemical composition of SS from the complex of biological treatment
"Bezlyudivsky" in Kharkiv

N Index Actual content,% on dry matter
B 1 2 3 Average

1 Dry matter 45,56 42,21 44,39 44,05
2 Organic matter 57,25 54,36 52,11 54,57
3 Total carbon, Ctotal 21,44 22,01 22,54 21,99
4 Total nitrogen, N 2,95 2,84 3,24 3,01

5 Total phosphorus, P,05 3,53 4,97 4,75 4,42

6 Total potassium, K,0 0,20 0,27 0,22 0,23

7 pH 6,4 6,7 6,5 6,5

It has been found that the content of
organic matter in the SS is 54% on average, the
total basic nutrients of plants is 7.66%. It
should be noted that this waste is characterized
by a low content of potassium, its content is
only 3% of the amount of nutrients. In general,
the investigated sewage sludge meets the
requirements of the current DSTU 7369 [19]
according to agrochemical parameters. It is
known that the main factor limiting the use of
sludge for fertilizer crops is the content of
heavy metals [24 — 27]. According to the re-
sults of analytical work, it has been found that
the content of heavy metals and trace elements
does not exceed the permissible concentrations

in the studied sediments from the biological
treatment complex "Bezlyudivsky" in Kharkiv
(Table 2).

Model-technological work to obtain
OMFs on the basis of SS was carried out in
laboratory conditions. To obtain organic ferti-
lizers, the starting components were mixed in
appropriate proportions. According to the cal-
culation, the initial composition was as fol-
lows: sewage sludge 70%, lowland peat 20%,
ammonia water 5%, and liquid mineral fertiliz-
ers 5%. Agroecological and agrochemical
evaluation of OMFs after composting are
shown in Table 3.

Table 2

Agroecological evaluation of SS on the content of trace elements and heavy metals in Kharkiv
and compliance with normative requirements DSTU 7369 [19]

Content (mg/kg) Valid values for SS DSTU 7369
S.Ne | Index

1 2 3 Average Group 11 Group 22 Group 33
1 Co 7,63 8,02 7,97 7,87 5-20 20-50 50-100
2 Cu 712,33 720,81 734,93 722,69 100-300 300-700 700-1500
3 Mn 611,05 621,54 629,75 620,78 250-750 750-1500 1500-2000
4 Ni 59,45 62,78 61,98 61,38 50-75 75-150 150-200
S Zn 1096,77 | 1091,05 | 1100,92 | 1096,25 300-1000 1000-2000 2000-2500
6 Pb 5,95 6,54 6,09 6,19 100-200 400-600 600-750
7 Cd 14,07 15 14,72 14,59 3-5 5-15 15-30
8 Cr 60,12 58,68 59,66 59,48 100-400 400-600 600-750

1. Use (or production of compost) in doses adequate to standard fertilizers

2. Use at a dose of 3-4 t/ ha annually or no more than 10 t / ha every three years
3. Use at a dose of 5-6 t / ha on dry matter once every 5 years with mandatory control of the background content of
the elements in the soil.
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Table 3

Agroecological and agrochemical evaluation of OMFs on the basis of SS

S.N\e Index Actual content on dry matter
1 Dry matter (%) 51,56
2. Organic matter (%) 79,27
3. Humic acids (%) 5,88
4. Fulvic acids (%) 2,74
5. Humus substances (%) 8,62
6. Total nitrogen, N (%) 4,84
7. Total phosphorus, P,05 (%) 4,75
8. Total potassium, K;O (%) 457
9. Cu (mg/kg) 826,55
10. Fe (mg/kg) 18004,0
11 Mn (mg/kg) 731,95
12. Zn (mg/kg) 1112,15
13. Ni (mg/kg) 53,78
14. Pb (mg/kg) 7,05
15. Cd (mg/kg) 11,15
16. Cr (mg/kg) 59,50
17. pH 6,9

It has been established that after aerobic
composting and activation of organic peat with
nitrogen-containing compounds in the OMFs
the content of humic substances (humic and
fulvic acids) increased significantly. This fact
indicates an increase in the adsorption proper-
ties of the new fertilizer to block the flow of
heavy metals to crop production and complex
formation in the soil. In the field experiment on
heavy-loam typical chernozem we have estab-
lished agrochemical and agro-ecological effec-
tiveness of OMFs on the basis of SS in Kharkiv
on soil fertility elements, corn yield on silage

and output quality. The advantages of OMFs
were compared with traditional mineral fertiliz-
ers and SS, which were introduced separately.
Maximum vyields of corn silage were obtained
after the local application of granular OMFs -
the yield increase was 11,7 t / ha or 41% com-
pared to the control, after introduction of bulk
fertilizers — 9,0 t / ha or 32% compared to the
control (Table 4).

After introduction of the initial SS, the
yield of corn silage in the spread-out way was
30, 4 t / ha or 7% compared to the control, in
local application — 32,5 t / ha or 16%. After

Table 4

Effectiveness of OMFs based on SS on the yield of corn silage

. Increase in
Yield (t/ha
5N Variant e Average | control
1 2 3 y tha | %
Without fertilizers
1 (control) 25,8 29,6 29,5 28,3 - -
5 ss 27,7 31,8 31,7 30,4 2,1 7
28,8 34,3 34,3 32,5 4.2 15
30,3 38,4 38,1 35,6 7,3 26
3 OMFs loose
31,1 39,2 415 37,3 9 32
31,2 34,6 41,8 35,8 7,5 26
4 OMFs granular
37,7 37,6 448 40 11,7 41
27,9 32,9 36,6 32,5 4.2 15
5 NPK
32,8 35 38,6 35,5 7.2 25
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Note: Above the line — spread of fertilizer; under the line - fertilizing locally

fertilizer application, the yield of corn silage
was at the level of 4,2 to 7,2t/ ha or 15 - 25%.
In a field experiment, it has been found that the
introduction of OMFs on the basis of SS actively
affects the transformation of humus qualitative
composition in typical chernozem (Table 5).

Application of organic-mineral fertilizers
based on sewage sludge has been found to sig-
nificantly increase the content of organic matter
and improve its qualitative composition in the
upper layer of typical chernozem. After fertili-
zation, the content of total carbon in the soil
increased, the content of humic acids increased
by 1,5 — 2,8 times, fulvic acids - by 1,1 — 1,7
times, the total sum of humic substances - by
1,3 — 2,1 times compared with no fertilizer op-
tion. After OMFs introduction, the ratio of
Thc/Tfc expands and the degree of humification
increases.

These processes are primarily due to the
organic component contained in the fertiliz-
ers.They indicate that the fertilizers have good
adsorbing properties with respect to the pollu-
tants and, therefore, are of agro-ecological
value. The use of sewage sludge and fertilizers
on their basis is limited by the content of heavy
metal salts in their composition. However, it is
known that the main thing is not the presence
of the element, but its concentration. Copper,
cobalt, zinc, manganese are classified as heavy
metals, but their role is very important in shap-
ing crop yields and product quality. Soil is not
always a complete source of trace elements for
plants. Thus, the content of these elements in
fertilizers is considered a positive factor. How-
ever, the use of sewage sludge and fertilizers

based on it in crop production involves a moni-
toring system of of heavy metals accumulation
in soil and products. In the field experiment we
determined the OMFs effect based on SS on
the content of mobile forms of trace elements
and heavy metals in the typical chernozem
(content after application Locally; denominator
— content after Scattering) (Table 6).

In plants, the accumulation of heavy
metals depends on many factors: biological
features of species (their ability to transform
metal compounds into a physiologically inac-
tive state), the content of organic matter in the
soil and its quality, the reaction of soil solu-
tion, soil buffer, etc.

The effects of long-term application of
sewage sludge on metal distribution in the soil
profile, the response of crop yields, and the
bioavailability of metals were reviewed, using
results from field trials. It has been established
that introduction of OMFs based on SS did not
inhibit the growth and development of maize
plants. The content of trace elements and
heavy metals in the corn silage did not exceed
maximum permissible levels in coarse and
juicy feeds for farm animals (Table 7).

Agrochemical measures must be eco-
nomically viable and energy-justified in agricul-
ture. After application of bulk organic fertilizers
in corn on silage, a conditionally net profit was
obtained from UAH 694 to 822 per 1 ha, granu-
lar fertilizers — at the level of UAH 534 — 848
per 1 ha. At local application of organic-mineral
fertilizers net income was 1.2 —1.6 times higher
than the application of fertilizers in spread. The
review  (Huang  and Yuan, 2016)

Table 5

Changes in quality indicators of humus of black soil typical under the influence of OMFs based on SS

C Humic Fulvic Humines Total humic
S.Ne | Variant (ot/"t;' acids. ¢ acids. o % and fulvic The/Tfc
: » 70 70 ° acids, %
1 | Without fertilizers | 20\ (61100 | 0.81/1,70 0,33 1,42/2,79 0,7
(control)
2 SS 2,22 1,03/1,85 0,89/1,87 0,3 1,92/3,72 1,2
3 OMFs loose 3,48 1,71/3,08 1,36/2,86 0,41 3,07/5,94 1,3
4 OMFs granular 2,6 0,92/1,66 0,92/1,93 0,76 1,84/3,59 1
5 NPK 152 | 0,31/0,56 | 0,78/1,64 0,43 1,09/2,20 0,4

Note: Before the line - carbon content, after the line - content of the substance
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Table 6
The content of mobile forms of microelements and heavy metals in the chernozem
typical after local application of OMFs on the basis of SS
. Content , mg/kg in soil
S.Ne Variant -
Cd | Co | Cr | Cu | Mn Ni | Pb | Zn
1 | Without fertilizers (control) | 0,06 | 0,47 | 0,69 | 0,35 | 45,72 | 0,66 | 0,44 | 0,98
2 |ss Locally 0,17 | 0,58 | 0,79 | 0,44 | 47,34 | 0,88 | 0,54 | 1,65
Scattering | 0,15 | 0,53 | 0,77 | 0,41 | 47,36 | 0,81 | 0,58 | 1,69
Locally 0,1 1059|0,74|0,38 |54,73|0,75| 0,41 | 1,82
3 OMFs loose -
Scattering | 0,09 | 0,54 | 0,77 | 0,36 | 53,82 | 0,73 | 0,42 | 1,9
Locally 0,08 051|072 |0,37|5836|077| 04 | 1,72
4 SS granular -
Scattering | 0,07 | 05 | 0,8 | 0,36 | 57,39 | 0,8 | 0,45 | 1,77
& | NPK Locally 0,05(032| 05 |0,29|4003|055]| 03 |091
Scattering | 0,04 | 0,41 | 0,55 | 0,38 | 41,42 | 0,5 | 0,38 | 0,92
P — Locally 003|011 |002(001| 11 |0,12|0,05]0,21
*® Scattering | 0,02 | 0,09 [ 0,05 0,02 | 1,6 |0,13 0,03 | 0,19
7 MPC (mg/kg) in soil - 5 6 - 4 6 37
Table 7

Effect of OMFs based on SS on the content of microelements and heavy metals in corn silage
(content after application Locally; denominator - content after Scattering)

Content, mg/kg of dry substance,
S.Ne | Variant average from 3 repetitions

Cu Fe Zn Ni Co | Cd Pb

1 Without fertilizers (control) 58 34,9 55 0,7 | 045 | 0,09 | 056
Locally 10,64 | 5054 | 20,64 | 295 | 095 | 063 | 3,21

2 SS Scattering 1059 | 50,47 | 2044 | 2,84 | 0,78 | 059 | 3,33
Locally 9,76 | 49,75 | 1998 | 1,22 | 062 | 0,28 | 2,25

3 | OMFsloose Scattering 921 | 4943 | 19.77 | 1,01 | 066 | 029 | 2,58
Locally 857 | 4891 | 1832 | 1,78 | 0,68 | 0,29 | 1,84

4| OMPsgranlar e ering 848 | 4862 | 1835 | 134 | 054 | 030 | 2,06
Locally 12,03 | 3483 | 903 | 095 | 055 | 0,30 | 3,15

> | NPK Scattering 1239 | 3465 | 9,65 | 082 | 052 | 034 | 301
6 MPC in maize, mg/kg of dry substance 30,0 | 1000 | 500 | 30 | 10 | 03 | 50

discussed the migration and transformation
behaviors of heavy metals from the following
aspects: the effect of reaction temperature, the
effect of additives (catalysts and other bio-
mass), the effect of the solvent type and reac

tion time. It has been found that after intro-
duction of OMFs based on SS in chernozem
typical the concentration of trace elements
and heavy metals increased, but these indica-
tors did not exceed the established MPC.
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Conclusion

The process of OMFs production on the
basis of SS in Kharkiv is substantiated from
the agro-ecological point of view. The study of
sewage sludge from sludge sites of wastewater
treatment plants has showed that a sufficiently
high content of organic matter (more than
70%) and basic nutrients (common forms of
nitrogen, phosphorus) determines the prospects
of using the investigated SS as fertilizers. Low
humidity of the samples (48%) is a very im-
portant factor in saving transportation costs
and greatly simplifies agricultural practices for
the introduction of SS into the soil. Processing
of organic raw materials based on a conceptual
model of humus compounds formation in the
process of conditioning has been developed in
contrast to traditional approaches. It allows us
to expand the functionality of the reagents by
enhancing the adsorbing properties of fertiliz-
ers in relation to pollutants (heavy metals).
Agroecological and agrochemical efficacy of
SS use as compared to organic and mineral
fertilizers applied in equivalent doses separate-
ly was established on the typical heavy loam
chernozem. SS advantage over traditional ferti-
lizers has been proved. Economic efficiency of
organic-mineral fertilizers was higher in case

of their local application. The granular SS form
had advantage over bulk fertilizers of similar
composition as to their effectiveness and im-
pact on crop Yields. Introduction of SS, due to
the increased content of humic and fulvic acids
and organic matter, helps block heavy metals
in the soil and prevents their accumulation in
plant products.After introduction of organic-
mineral fertilizers based on sewage sludge a
significant increase in the concentration of
trace elements and heavy metals was found in
the black soil but these indicators did not ex-
ceed the established MPCs. In our opinion, the
increased content of quality organic matter in
the composition of fertilizers has played a
positive role in these processes, namely, humic
substances (humic and fulvic acids), which
improve the adsorbing properties of fertilizers.
The implementation of the proposed technolo-
gy will reduce bioavailability of heavy metals
and their mobility in the soil which, in turn,
impedes their accumulation in products. It is
expected to increase soil fertility, crop yields
and obtain environmentally friendly and safe
products due to the stable composition of in-
novative fertilizers.
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OCOBJIMBOCTI BI3YAJIBHOI'O JEIIN®PYBAHHSI ITIPOSIBIB BOJHOI EPO3Ii
3A JAHUMU JUCTAHUIMHOTI'O 30HAYBAHHS

MeTta. AaHai3 0COOIMBOCTEH Bi3yalbHOTO ACIIU(pPYBaHHS €POTOBAHKMX IPYHTIB Ta €PO3IHHUX MPOLIECIB 3a
JaHMMH JUCTaHI[IHHOTO 30H/IyBaHHS.

Mertomu. JluctaHuiiHi TOCHIIKEHHS, TIOJILOBHUMN, TOPIBHUIbHO-TeorpadiuHuid, iCTOpUYHHH, KapTorpadid-
uui, I'IC-ananis.

PesysabTaTn. OCHOBHA yBara B CTaTTi IPUIUIETHCS OCOOIMBOCTSIM Bi3yalIbHOIO eH(PyBaHHS JIIHIHHUX
(hopm epozii. Sk mokasye NOpiBHIBHIIA aHaTi3 aepodoTo3HiMKiB 1943p Ta cydacHHX KOCMIYHUX 3HIMKIB JUIS Te-
putopii XapKiBCbKOTo paiioHy, B ApyTiit mosoBuHI XX cTopiuys picT sipiB Ha TepuTopii YKpaiHu OyB Maiike 3y-
NHMHEHMI 3aBISIKM MacIITaOHUM NPOTHUEPO3idHMM 3aX0laM, IO MPOBOAMIIMCS. 3apa3 OCHOBHI epo3iiiHi BTpaTH
NPUIAIAI0Th HA HEBEJIMKI JIiHIKHI (popMu. B crarTi HaBeaeHui neperik nenmdpyBalbHUX 03HAK, 32 SIKUMH BU3HA-
YaroTh JiHIHHI (Gopmu epo3il Ha 3HIMKax. Ta Moka3aHo, AKi CKIAJHONI MOXYTh BUHHKATH TPH aBTOMATHIHOMY
neumdpysanHi. Sk nmpuknaa apreakTHUX yTBOPEHb, IO MOTPeOye ydacTi JII0MHU-aHATIITHKA P JemnppyBaH-
Hi, TIOKa3aHui Tak 3BaHui «TypenpKuid Ba», CIiIN SKOTO MOKYTh OXHOKOBO JTIarHOCTYBATHUCS, SK TIPOSB JiHIiH-
HOT epo3ii

BucHoBKH. ABTOMaTHYHE IemM(ppyBaHHs MPOIIECiB BOJHOI €po3ii Ta iHBEHTapHu3allis epo3iitHux (hopm pe-
nbedy moTpedye 000B’I3KOBOIO KOHTPOJIIO KBaTihiKOBAHOTO aHATITHKA JJIs1 BUKITFOYCHHS TOXHOOK iIeHTh(IKAIT
00’€KTIB.

KJUIFOYOBI CJIOBA: BizyasbHe JemmdpyBaHHs, AUCTaHIiiiHE 30HyBaHHs, €po3isl IPYHTIB, JIiHilHa epo-
3is1, MOXOBaHi IPYHTH

Achasov'A. B., Achasova?A. O.

V. N. Karazin Kharkiv National University, Svoboda Square, 6, Kharkiv, 61022, Ukraine

2 National Scientific center «A. N. Sokolovsky Institute of Soil Science and Agrochemistry», Tchaikovsky St., 4,
Kharkiv, 61024, Ukraine

FEATURES OF VISUAL DECODING OF WATER EROSION BY REMOTE SENSING DATA

Purpose: analysis of the features of visual decoding of eroded soils and erosion processes according to
remote sensing data.

Methods. Remote sensing, field, comparative geographical, historical, cartographic, GIS analysis.

Results. The main attention in the article is paid to the features of visual decoding of linear forms of ero-
sion. Comparative analysis of aerial photographs of 1943 and modern satellite imagery for the Kharkov region
shown that in the second half of the 20th century the growth of gullies was almost stopped due to large-scale
anti-erosion measures carried out at that time. Currently the main erosion losses occur in sheet erosion and small
gully erosion. The article provides a list of decoding features that determine linear forms of erosion in the imag-
es. It is shown problems that can arise during automatic decoding. As an example of artifact formations requiring
the participation of a human analyst in the decryption process, the so-called "Turkish Wall" is shown, the traces
of which can be erroneously diagnosed as a manifestation of linear erosion

Conclusions. Automatic decoding of water erosion processes and an inventory of erosion landforms re-
quires the obligatory monitoring of a qualified analyst to eliminate object identification errors.

KEYWORDS: visual interpretation, remote sensing, soil erosion, linear erosion, buried soil
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OCOBEHHOCTH BHU3YAJIBHOI'O JEHNIM®PUPOBAHUS BOJHOM 3PO3UU MO JAH-
HbBIM JTMCTAHIIMOHHOTI'O 30HANPOBAHUS

Heab. AHann3 ocoOCHHOCTEH BU3YaJbHOTO ACHIN(PUPOBAHUS SPOIUPOBAHHBIX ITOYB U 3PO3HOHHBIX
MIPOLIECCOB I10 IaHHBIM ITUCTAHIIMOHHOTO 30HIUPOBAHUS.

Metoasbl. /IucTaHIIMOHHEIH, MOJCBOH, CPABHUTEIILHO-TEOTpAPHUCCKIA, HICTOPUICCKHUH, KapTorpaduyec-
kuit, [MIC-ananusa.

Pe3yabTaThl. OCHOBHOC BHUMaHHE B CTAaThe YACISIECTCS OCOOSHHOCTSM BHU3YalbHOTO JCHIH(PHPOBAHUS
MHEHHBIX (hopM 3po3un. Kak 1mokaspiBaeT CpaBHUTEIbHBIA aHAIH3 adpoPOTOCHUMKOB 1943 1 cOBpeMEHHBIX KO-
CMHYECKUX CHIMKOB JUISI TEPPUTOPUHN XapbKOBCKOTO paifoHa, BO BTOPOI MoJI0BHHE XX BEKa pOCT OBParoB OBLI
MIOYTH OCTaHOBJICH OJarofaps NPOBEAECHHBIM B 5TO BpeMs MacIITaOHBIM HPOTHBOAPO3HOHHBIM MEPOTIPUATHSM.
B nHacrosmee BpeMsi OCHOBHBIE 3PO3HOHHEIC IIOTEPH IPUXOAATCS Ha TUIOIIATHYIO SPO3HI0 M HEOOIBINNE JTHHEH-
Hble (OopMBL. B cTaThe mpHBeneH nepedeHp ACmn(pPOBOYHBIX IPHU3HAKOB, 10 KOTOPBIM OINPEEIISIOT JIMHEHHbIE
(hopMBI 3po3nu Ha cHUMKaX. U moka3aHo, Kakue CIOKHOCTH MOTYT BOSHHKATH IIPH aBTOMAaTHUECKOM JIEIU(PPH-
poBanuu. B xauectBe nmpumepa apredakTHbIX 00pa3oBaHMi, TPEOYIONMX y4acTUs YeJOBEKa-aHaJUTHKA B TPO-
necce nemupupoBaHUs MMOKa3aH Tak Ha3zeiBaeMbIl «Typelknit Baimy, cIeIsl KOTOPOTO MOTYT OIIHOOYHO JHAr-
HOCTHUPOBATHCS, KAK IMPOSIBICHUE JTUHEUHOHN 3pO3UU

BriBombel. ABTOMaTHUYECKOE ACMU(PPUPOBAHIE MPOLECCOB BOJHOW SPO3WH M MHBEHTApU3AINs 3PO3HOH-
HBIX (opMm pernbeda TpeOyeT 00sA3aTENBHOIO KOHTPOJIS KBaTHU(DUIMPOBAHHOIO aHAIMTHKA JJISI UCKIIOYEHHS
omuO0K HICHTU(UKAITUH 00BEKTOB.

KJIIOUEBBIE CJIOBA: BusyansHoe aemuppupoBaHue, TUCTAaHIMOHHOE 30HIUPOBAaHUE, SPO3HS MTOYB,
THEHHAs! SPO3us, MOTPEOCHHBIC TOYBBI

Bcmyn

BopaHa eposis IpyHTIB € OJIHI€I 3 Hald- B Toii ke yac orinka ()aKTHYHOT €pOOBaAHOCTI
rocTpimux mnpodneM Ykpainu. [Ipu mpomy 1ie IPYHTIB, OCOOJIMBO I BEJIMKHX 3EMEIbHHUX
HE JIAIIe eKOJOTidHa, a W eKOHOMIYHa IIpo- MacCHBIB, SIBJISI€ COO0I0 HE MEHII aKTyalbHHUH i
OyleMa, B CBITOBOMY MacmTabi epo3ist TpyHTIB BKIMBHI HATPSIM JTOCIIKEHB, SIKOMY Ha Te-
CIPUYMHSE LIOpiYHE 3HMKEHHS BHPOOHHIITBA MEepilHid Yac MPUIUISETECS 3HAYHO MEHINE
npoaoBonbeTBa Ha 33,7 miH. ToH. [1]. Y Tpo- yBaru. MacmrabHa OIliHKa TMPOSIBY ITPOCTOPO-
[IIOBOMY BUpPa)KE€HHI 30MTKH Bif epo3ii OIiHI0- BO BHPaXEHUX TIPOIECiB, TAaKWX, SK BOJHA
I0TBCS B JIOCUTh IIMPOKHX Mexax [2], Ta He- €po3isi TPYHTIB, HE MOXIJINBA 0€3 3aCTOCYBaHHS
3BaKAIOYU Ha PO30DKHICTH OILIIHOK — CSTalTh JAaHUX JTUCTAHIIMHOTO 30HIyBaHHS — 30KpEeMa,
3a MIOHAWMEHIIe JeKibKa MUTBIPIIB J0IapiB KOCMIYHHUX 3HIMKiB a00 aepodotositomku [9,
CLUIA Ha pik. Epo3ist rpyHTy BU3HA€TBHCS OAHI- 10, 11].
€10 3 HaHCEpUO3HIMMX MIO0ATBHUX €KOJIOriv- JlaHi KOCMIYHOTO 30HIYBaHHS € HaJii-
Hux npobnem [3, 4]. B Vkpaiui mioma 3e- HOI0O OCHOBOIO JJISi MOHITOPHHIY IPYHTOBHX
MeJlb, BpP@KEHHX IpOLecaMH BOJIHOI epo3ii pecypciB, 1m0 00yMOBIIIOETHCS BUCOKOIO JI€Ta-
cTaHoBUTH 13,3 MJIH. Ta, IUIOIIA SIPIB CTAHO- JIBHICTIO Ta OIIISIOBICTIO 3HIMKIB, MOXIIHMBIiC-
BUTh 141,1 THC. Ta, a X KUIBKICTh TIEPEBUIIYE TIO 1X ONEpPaTUBHOTO OHOBJICHHS, BiJHOCHIH
500 Ttucsuy. ExoHOMIYHI 30MTKH BHACIIAOK JIeneBU3Hi OTpuMyBaHux aaHux [12]. B Toi
eposii mepepuinyoTh 6 mupa. goia. CHIA B JKE 4Yac BIJIOMO, 110 KOCMIYHHI 3HIMOK CaM I10
pik. [5] s npoGiema moxe OyTu BHpilleHa co0i € «namiBdaOpukaTomM», skl HaOyBae
JUIIIEe 32 YMOBU HAsIBHOCTI aKTyaJbHOI Ta Ki- CIPaBXHBOI TEMaTHYHOI iH(GOPMATHBHOCTI
TpKicHOI iH(GOpMaIii Tpo CcTaH TPYHTOBOTO JIUIIIE TICINS iHCTPYMEHTANBHO1 00po0KH (haxi-
MOKPUBY KpalHU Ta TEMIIM CYYacCHHX €pO3iii- BIIEM 3 BUKOPUCTAHHSIM CIIEI[IaIbHOTO TeXHiu-
HUX TPOLECIB. HOTO Ta MPOrpaMHOro 3a0e3rnedyeHHs, TOOTo —

Ha cporoani B cBiti 100pe npopobiena nemdpysanus [13]. Ilpu npomy Haiibaxani-
METOJIOJIOTISl OLIHKK TIOTCHIIIHHOTO pPHU3UKY MM Ta HANCKIAMHIIINM € BapiaHT aBTOMaTH-
€po3ii IPYHTIB, 110 0a3yEThCS HA BHKOPHUCTAH- 30BaHOr0 Jemu(pyBaHHs JaHUX JIUCTAHINIH-
Hi METOJiB MaTeMaTUYHOTO0 MOJEIIIOBAHHS Ta HOTO 30HAYBaHHS, 32 SKUM BUAUICHHS Ta iHTe-
eKCIIEPTHHX OI[IHOK pHM3MKy eposii [3, 5, 6, 7, prperailis 00'€KTIiB Ha 3HIMKY BHKOHYETHCS
8]. LlboMy MHUTaHHIO TNPUCBSYCHI YHCIICHHI KOMIT'IOTEPOM TIpU HE3HAYHOMY BTPYYaHHI
nyOstikamii, KiTbKICTh SKHX HIOPIYHO 3POCTAE. JIFOIUHM.
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Xoua IOBHa aBTOMATH3aLisl IPOLECY
3QJIMIIAETLCS TTOKH 110 TEOPI€I0, TIEPIT KPOKH
no Hei Bxe 3aiiicneHo. Hanpukian, Begueria
(2006) BuminuB epomoBaHi TEPUTOPIi B MEKAX
B0/I0300py NIISXOM BHUKOPHUCTAHHSA TOJIHOMIi-
anpHOi JIOTiCTUYHOI perpecii Sk MeTOAy Kia-
cudikanii 3niMkiB. o aHamizy pazom 3i 3HIM-
KamMu KocMmiuHoro amapary Landsat TM Oyna
3ajydyeHa TakoX iH(popMalis mpo TeoyorivHi
Ta reoMOpdOJOTiuyHi YMOBH OCTiIXKYBaHOI
teputopii [14]. Karami 3 cmiBaBTOopamu [15]
OI[IHIOBAB JiHIIHY €po3if0 MO 3HIMKaX CyIyT-
Huka IRS-P6 3a 10moMororw momikceiabHOro Ta
00’ €KTHO-OpPI€EHTOBAHOTO METOIB aBTOMATH-
30BaHoi kmacu(ikamii. B po6ori [10] HaBo-
JIUTBCS alNTOPUTM aBTOMAaTHU30BAHOTO BUJIi-
JICHHS 30H IJIOMIMHHOI epo3ii Ha OCHOBI BUKO-

PHUCTaHHSI JaHUX TUCTAHI[IHHOTO 30HJyBaHHS,
unppoBux Moxene penbedy Ta apXiBHHX
IPYHTOBHX KapT.

BTim BigMiTHEMO, 110 €po3iliHEe KOCMiYHE
nemmdpyBaHHS Mae 0araTo «HiABOJHHX Ka-
MEHIB», SIKI OOYMOBITIOIOTBCS CKJIAJTHICTIO TI0-
BHOI Qopmanizamii Takux IemupyBaTbHUX
o3HaK sK (opMa 00’€KTy, HOTO CTPYKTypa,
TekcTypa Ta iH. Ha manomy erami Oynb-skuii
METOJ aBTOMaTH30BaHOTO AeHU(PYBaHHS Mae
MiATBEPUKYBATHUCH SIK TAHUMH TOJILOBHX JIOC-
JPKEeHb, TaK 1 Bi3yalbHHM aHalli30M KOCMIid-
HUX 300paxcHb.

Mertoro crarTi € aHami3 ocoOIMBOCTEH
Bi3yaJpbHOTO Aemu(pPyBaHHSI €POJOBAHUX TPY-
HTIB Ta €pO3iHUX MpPOIECiB HAa KOCMIYHHX
3HIMKaX BUJUMOTO Jiara3oHy.

Memoou oocniorcennsn

JocnipkeHHs] TPOBOAMINCE Ha 3eMIISX
JIunKyBaTiBCBKOTO ~ arpapHOro  KOJEIKY
(puc.1) mo po3ramoBani y HoBoBomomazpko-
My paiioHi XapKiBCbKOi 00JacTi Ha TPOTS3i
2009-2015 pokie. 3a medr TepMmiH TYT OyIo
MPOBEJICHO TpPWU JOBTOTEPMIHOBI HaBYAIbHI
MPaKTUKHU 3 KapTorpadii rpyHTIB 31 CTyAeHTa-
mu XHAY im. B.B. [loky4aeBa Ta mpoBeneHo
JICKIJIbKa HAYKOBUX CKCHEIUIIN II0A0 JOCIHi-
JOKEHHS CTaHy TPYHTIB 1 CUTBCHKOTOCTIOAAPCH-
KOT POCIIMHHOCTI 32 JOITIOMOTOI0 JaHUX JUCTa-
HIlifHOTO 30H1yBaHHs [16, 17]

JemmdpyBaHHs epo3iiiHUX TPOIECiB Ta
X HaCJIAKIB TPOBOIMIIOCH 110 3HIMKAaX BUCOKOI
po3aUIbHOT 31aTHOCTI He MeHIT 10 My nuHa-
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Milli 3a Jekinbka pokie (cepsic GoogleEarth).
Jus yTOuHeHHS pe3ynbTaTiB AemupyBaHHSI
3aCTOCOBYBAIIACS apXiBHA IPYHTOBA (MacmITad
1:10000) i Tomorpadiuna kapTu (MacmrTad
1:10000). O6uaBi kapTu OynaM MPHUB’s3aHi 110
cucTeMH TeorpadiqHuX KOOPAHMHAT y IMporpa-
MHOMY 3a6e3neueHHi ArcGIS.

[TomboBi  mOCTiKEHHS MPOBOIMIIUCH
3riJHO 3 ICHYIOUMMH MeToaukamMu. byno Bcra-
HOBJICHO, L0 TPYHTOBUH TOKPHUB JOCIHIKyBa-
HOi TepuTopii MpEACTaBICHUH B OCHOBHOMY
YOpHO3€MaMH THUIIOBUMH Ta OHiII3OJICHI/IMI/I, a
TaKOX TEMHO-CIPUMH OMII30JICHUMH Ba)KKOCY-
[JIMHKOBUMH TPYHTAMH Pi3HOTO CTYIEHS €po-
JIOBAHOCTI.
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MeTtoanyna cxeMa JOCTiIKEeHb CKiIaja-
Jach 3 TaKMX €TaliB:

1. BunineHHss B pe3ynbTaTi Mmomnepen-
HBOTO Bi3yalIbHOTO JleMH(ppyBaHHS KOCMIYHHX
3HIMKIB HMOBIPHHX TEPHUTOPIA 3 HACIiIKaMH
€pO3iHHUX MPOIIECIB.

2. KamepanbHa mepeBipka Ta BimOpaki-
BKa [UX TEPHUTOPIA 3a JOMOMOTOI0 aHali3y
JIOTATKOBUX MaTtepiamiB (TpyHTOBa Ta TOIO-
rpadidHa KapTH).

3. IlonpoBe oOcTe)KeHHA BimiOpaHUX
00’ €eKTiB.

Bizyansne pemmdpyBaHHs € HaiicTapi-
IIMM BUJIOM JAemu(pyBaHHS, SKE BHHHUKIO
OJTHOYACHO 3 MEpUIMMHU CnpodaMu MiaHoMy
JIOJIMHH Y TI0BiTps. Moro cyTh nmonsrae B ineH-
Tudikamii Ha aepoKOCMIYHMX 300paKeHHIX
00’€KTIB peabHOTO CBITY 32 iX XapaKTepHUMHU

0co0IMBOCTAMU 0€3 BUKOPUCTAHHS SIKOTO-
HeOynp creuiaybHOro oONafHaHHS abo mpo-
rpamHoro 3abesmneuenns [13].

[lim dwac Bi3yanpHOTO JAEMIH(PPYyBaHHSI
BHKOPHCTOBYIOTHCSI T€OMETPHYHI, ONTHYHI 1
CTPYKTYPHI XapaKTEepHCTUKHA 00’ €KTiB (mpsmi
nemmndpyBaabHi 03HAKHM), a TAKOXK PI3HOMaHi-
THI B3a€MO3B’SI3KA Ta B3AEMO3AJIEKHOCTI MiXK
HAMHU (HempsiMi  nemmdpyBambHI  O3HAKH).
«BmizHaHHsM» 00’€KTiB  BiAOyBaeTbca B pe-
3yJIbTaTi  CKIAJHOIO  JIOTiKO-IHTYiTUBHOTO
MpoLECy, Ha KWW 3HAaT€H JIMIIE JIFOACBKUI
Mo30K. Came ckIaaHICTh (opmaizaiii 1poro
nporecy oOymoBuiIa Tod (akT, 110, He3BaXKa-
I0YM Ha BCl CydacHi NMpwjiagd Ta pPO3BHHYTE
nporpaMue 3a0e3neueHHs], BidyaibHe Aemmd-
PYBaHHsI 3aJIMIIAETHCS Ty’Ke II€BUM 3acO00M
anamizy J{/13.

Pezynomamu 0ocnidicens ma 002080penHns

SIk BiZIOMO BOHA €po3is HOAUIAETHCS HA
TUIOLIMHHY (TIOBEPXHEBY) Ta JIIHIMHY (IPYKHY).

JliniiiHa epo3is € Pe3yynbTaToM 3HAYHOI
KOHIICHTPAIIii BOJHM y TPUPOIAHUX MTOHMKEHHAX
HACITIIKOM 9OTO € YTBOPEHHS JIIHIHHUX PO3MH-
BiB IPYHTY.

IloBepxHeBa epo3is BimOyBaeThCS Y BH-
MaJIKy BiTHOCHO PIBHOMIPHOTO 3MHBY TPYHTY
HEBEIMKUMH CTPYMKaMH TI0 BCiii TIOBEpXHi Mi-
nsEi. i HAacHigKOM € yTBOpEHHS 3HAYHUX
TUIOII JOCTaTHHO PIBHOMIPHO €pPOJIOBAHUX IPY-
HTiB 0€3 3HaYHMX TPOSIBIB JIHIHHOT epo3ii.

JliarHocTHKa TUTOIIMHHOT epo3ii Mo KOoc-
MIYHHX 3HIMKaX IPYHTYEThCS Ha CIEKTPATLHUX
BJIACTUBOCTSIX 3MUTHX IPYHTIB — SK TPaBHIIO
BOHU € 3HAYHO CBITJIIIMMH 32 KOJHOPOM Ha-
CIIIZIOK BUXOJYy Ha TOBEPXHIO MEPEXiITHUX cia-
0OTyMyCOBaHHX TOPH30HTIB IPYHTY. AJITOPUTM
JemmQpyBaHHS TUIOMIMHHOT epo3il CKIaaaeThes
3 TAKUX €TaIliB:

1. BuzinenHs Bi3yasbHO a00 3a JOMOMOTOO
yrcenpHOro aHanizy NDVI ingekcy momis 3
BIJIKPUTHM TPYHTOM.

I[lepexoHaHHS, 110 IPYHT HA MOMEHT 3HOMKH
OyB y HOBITPSHO-CYXOMY CTaHi. 3a JTaHUMHU
METEOCTaHIIiH TIepeBipsI0Th YK He OyJ10 omna-
JIB Ha JIOCII/DKYBaHIN TEpUTOPIi NpHHANMHI
3a TPU-YOTHPH J00U JI0 IaTH 3HOMKH.
ABroMaTnuHa Kiacugikaiis 3HIMKa. Mo-
KYTh BHKOPHUCTOBYBATHUCH SIK METOJIU «3
BUMTENIEM», TaK 1 «0e3 BuuTess». Bubip 3a-
JISKUTH BiJl HASABHOCTI HaBYAIOUUX BUOIPOK.
PesynbpraTom eramy € CTBOPEHHS MEPIIOTO
BapiaHTy KapTH €pOAOBAHOCTI.
CriBcTaBieHHA MEPIIOrO BapiaHTy KapTh
€POJI0BAHOCTI 3 U(DPOBOIO MOICILIIO PEJib-
epy Ta apxiBHOI TIPYHTOBOIO KapToOIo.
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OctanHe HEOOXiMHO ISl BiIOKpPEMIICHHS
TIHACHO 3MUTHX TPYHTIB BiJl CHIIOBUX HETO-
BHOPO3BHHEHHX, OMiJ30JICHUX a00 X IPYyH-
TH, MO cHOPMYBAINCH HA JIETKUX MaTepUH-
CBKHX TOponax. Pe3ymprar - Apyruit Bapi-
aHT KapTH epOJOBAHOCTI.

5. llepeBipka napyroro BapiaHTy KapTH B
MOJIbOBUX YMOBAX.
6. CTBOpEHHs TPETHOIO BapiaHTy KapTH €po-

JIOBaHUX IPYHTIB.

Hanuit anroput™ i pe3ynsTatu Horo aii
JieTalibHO BUKIaAeHI B poboTax [10, 18], Tomy
B Wil CTATTI MU 30CEepEANMOCH Ha 0COOINBOC-
TsX AemudpyBaHHsS aKTUBHOT JIiHIITHOT epo3ii.

3 ycix knacudikamiiHUX OIUHHI IIi-
HilHOT epo3il Ha Hally JTyMKYy HaWOUIbII MOT-
peOyIOTh yBaru MpPOMOIHH Ta MIKPOYJIOTOBH-
HH (i3 Cy4acHHX JIaHOK rimporpadidyHoi Mepe-
1) Ta YJIOTOBUHH 1 JIOUIMHH (31 CTAPOAaBHBOI).
AKTHBHI TIpOIIECH SIDOYTBOPEHHS, IO Oyin
MOIIMPEH] Ha TepeHax Jicocteny YKpaiHu Ime
y CepeIMHI MUHYJIOTO CTOJITTS, OYJIU YCIIIITHO
3yNUHEH] 3aBJISKM MacIITaOHOMY 3aCTOCYBaH-
HIO arpojiCOMENTiOPaTUBHUX Ta TiAPOTEXHIY-
HUX TPOTHEpO3iiHUX 3axoaiB B micis Jpyroi
CBITOBOI BiliHH.

[lepekoHatuch B 1IbOMY MOKHA TOPiB-
HSBIIM HIMELBKY BIHCBKOBY aepo3HOMKY 3
CYYaCHUMH 3arajlbHOJOCTYIIHUMH 3HIMKaMHU
cepricy GoogleEarth (puc.2). Sk BUIHO Ha 3HI-
MKaX, TpeJCcTaBiIeHnx Ha puc.2, B 1943 pomi
JUTS TIIBHIYHUX OKOJIHIB M. Uyryesa Oyiia xapa-
KTepHa BEJIMKA KUIbKICTh APiB, sIKi 3HAXOJUINCh
y (a3l aKTUBHOT'O POCTY, Ha 1110 BKAa3y€e 3aroct-
peHa ¢opma BepliMH SpiB Ta iX BiABEPLIKIB.
CyuacHi 3HIMKH ITOKa3y0Th, 10 I1i IpH Ha Ja-


https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%89%D0%B8%D0%BD%D0%BD%D0%B0_%D0%B5%D1%80%D0%BE%D0%B7%D1%96%D1%8F
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0) CyuacHuii BUIIISIA Ti€l %k TepuTopii Ha KocMiuHKX 3HIMKax (© Google)

Puc. 2 — [opiBHSHHS pO3BUTKY JiHIHHUX GopM epo3ii Ha miBHIYHINA okoyuIl M. Uyryis
3a marepianamu aepodoro3iioMkn 1943 poky Ta kocMiuHOT 3iiomku 2018 poky

HUI yac 3aKpiIuIeH] Ta 3aXUILEHI CTBOPSHUMH B JISSsIKI 3 HUX B3araji 3acuiiafi ta 3aopasi. [Ipak-
MOBOEHHI YacH MPOTHEPO3IMHUMH JIiCOHACA- THKA CBIIYUTH, 1[0 B CYYaCHUX YMOBAaX OCHOB-
JokeHHsMH. Ha manuii 4ac sipu HE pPOCTYTh, a Hi epo3iifHi BTPATH MPHUXOJSITHCA HA MOBEPX-
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HeBy (TUTOIIMHHY) €po3if0 Ta ii HEBEIWKi Jii-
HiltHI popmu. OHAK TOJTOKEHHS MOXKE IIBU/-
KO 3MIHUTHCS BPAaXOBYIOUM CyYacHUH €KOHO-
MIYHUH 1 coliadbHUU CTaH KpaiHU Ta BHUTiKa-
I0YH 3 IbOTO HEraTUBHI €KOJIOTiYHI HACTIAKH —
IHTEHCHBHE BHUPYOYBaHHS JCOCMYT. AJDKe
HeOe3MeKa TMOHOBIIEHHS POCTY SIpiB IpU 3HH-
HICHH] 3aXMCHHX JIICOHACAIDKEHb 30epiraeThesl,
Ta 3 KOKHMM POKOM HEXTYBaHHS NMUTAHHAMHU
IHBEHTapHW3aIlil Ta BiIHOBJICHHS MPOTHEPO3iii-
HUX JIICOHACAPKEHb CTaE BCE OLIBLIONO.
IIpu memmdpyBaHHI AaHUX TUCTAHIIINH-
HOT'O 30HAYBaHHS (B MEPIIY Yepry, KOCMiYHHX
3HIMKIB) IHJMKAIlis JIHIHHOT epo3ii IpoBo-
JIUTHCS 32 TAKUMH O3HAKaMU:
e xapakTepHa KpHBOIiHIHA (hopma;
®pOo3Mip 00’ €KTY — BiH Ma€e OyTH MOPIBHIHUN
3 po3MipaMu TOJiB;
® ICH/IPOBHIIHA CTPYKTYpPa JIHIITHUX EIIeMEHTIB;
@ [IPHYPOUCHICTh PO3PHBIB K JaBHIM €po3iii-
HUMH (opMaMm — Oaikam, SKi JiarHOCTY-
IOTBCSI HA 3HIMKaX JyXe YiTKO;
® [IOBTOPIOBAHICTH (hOPMH Yy Haci;
exapaKkTepHe KOMOIHOBaHE CBITIIe/TEMHE 3a-
OapBleHHS;
@ KOHTPACT SICKPABOCTI 300payKeHHS MIX IpO-
MOIHOIO 1 CYCiTHIMI 00’ €KTaMu (TIOJISIMH).
CrpuiiHATTA BCIX IUX O3HAK, 3 YUM IIFO-
JMHA IHTYiTHBHO BAJIO CIIPAaBISAETHCS, IS
KOMIT FOTEpa MOYKEe BUKIIMKATH 3HAYHI TPYIHOIIII.
HaBegemo npukiaa posmi3HaBaHHS JIi-
HilfHOT epo3ii Mo KOCMIYHUM 3HIMKaM BHCOKO-
ro nmo3sosy. Ha pucyHky 3 HaBejieHi 3HIMKH

OJTHOTO 3 OB (KoopauHaTu: 49.691678 ..,
35.9872871c.1.) nocnimKyBaHOi TEpUTOPIi, 110
orpuMani 5.06.2007 (puc.3a) i 3.09.2016
(puc.360). Ha puc.3a Mu 0aunMo JeKiJibKa CBi-
TIUX JiHIAHUX 00’ €ekTiB. O0’ekT Nel 1ie yio-
TOBHHA, O 00pobiseThes. [Ipo me CBiTIHUTH
Maibke TTOBHUI Habip BUICHABEICHUX JCIIIH-
(pyBanbHuX o3Hak. O0’exTH Ne2 He BiHOCSATH-
Cs1 IO epO3iMHMX TIPOsIBIB. Jl0Ka30M ITHOTO €:

1) BiACYTHICTD MOBTOPIOBAHOCTI (hOPMH
00’€eKTiB y 4aci,

2) BIACYTHICTH TIHBOBOTO KOHTYpY,
SIKUH 3 ABISETHCS y Bill'€MHUX (DOpM pembedy
B PE3yJIbTaTi HAXWIIy COHLIS MPH 3HOMII],

3) mepexpelieHHs BKa3aHUX OO0’ €KTiB,
[0 HEMPUIYCTHME JUIS JIEHIPOBUIHOI TOTO-
Jorii TimporpadivHoi Mepexi.

[Ipu aBromMaTtuuHOMy AemmdpyBaHHi K
MIPOSIBH JTIHIMHOI epo3ii, Tak i aHTPOIOTEHHI
00’€KTH MOXYyTh OyTH BiIHECEHI II0 OJHOTO
KJIaCy 3a TaKUMH O3HaKaMH, SIK JIHIHHICTb Yd
KOHTPACTHICTh 3a0apBIICHHSI, HABiTh, TOBTOPIO-
BaHICTh B 4Yaci (HAmpWKJIaJ, Ui aBTOILIIXIB),
TOMY JIJISl PO3JUICHHST aHTPOTIONCHHUX Ta MPH-
POAHMX O0’€KTIB BHKOPUCTOBYIOTHCS CHellia-
JIbHI AJITOPUTMH, IO JO3BOJSIOTH BUKITFOUUTH
TUMYacOBi 00’€KTH (HEOTHOPITHICTH 00POOIT-
Ky, POCIHHHI 3aJUIIKKA TOIIO), aHTPOIOTeHH1
TiHIHI 00’€KTH — NUISXH, TPYOONpPOBOIH Ta
inmre. OnmHAK, B ASSIKUX BUTAaAKax 0e3 excmep-
THOI OLIIHKHU JIFOJIMHOK BUSBJIEHUX HA 3HIMKax
apredakTiB HEe OOIATHCS.

6) 3.09.2016

Puc. 3 — JIiHiliHi elleMEeHTH Pi3HOTO MMOXOKEHHS Ha KOcMivHUX 300paxeHHsx (© Google)
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[Ipoananizyemo 300paxkenHsi Ha puc. 4
(xoopauHaTH: 49.6443486, ILII.,
35.9630185,993 c.n.). Ha pucyHky mno3HadeHi
niHiiHI 00’ exTr N3 i Ne4, Ha nepmuii morssiz
X TakoX MOXKHA 0XapaKTepU3yBaTH SIK eJeMe-
HTH JTIHIHHOI epo3ii — MOBTOPIOBAHICTb y Yaci,
CBITJIM KOJip, 3HAYHI PO3MipH. AJie IeTallb-
HUI aHami3 3MYIIye 3aCyMHIBaTHCS Y IIbOMY.
BiaMiau Ha miepiiuil morisiT HECYTTEBL: TPOXHU
npsimima (opma 00'eKkTy; pi3KH KOHTpacT 3a
KOJILOPOM; TIOPYILEHHsI JIOTiKK TomoJorii. Bee

a) 5.06.2007

e pasoMm Qopmye BigayTTs "apredakTHOCTI"
JTAHOTO YTBOPEHHSI.

JlitficHO, Tak BOHO HacIpaBmi 1 € — 1e
CTapoJaBHIN CKipChKHUI 3aXMCHUI Ball, SKUN
MICIICBI MEIIKAHIlI Ha3WBAIOTh «TYPELLKAMY,
00’ext N4 mipencTaBiisie COOO0 YacTUHY Bay,
sika 30eperyiacs 0 HaIllMX 4YaciB, a 00’ ekt Ne3 —
pe3yJbTaT 3HECEHHS 1HIIOi YaCTHHH Bay.

Ha xapti XapkiBcekoi ry0epHii, sika ma-
Tyethesi 1869 pokom 1ieii Ban mae Ha3By «Ps-
ouit» (puc.5). Ha xapTi sicHO BHIHO, IO 1€ ca-
Me BaJl, 1 1110 BiH MIEpETHHAE JIBa IPUPOIHI SIPH.

6) 3.092016

Puc. 4 — Burisin «TypenpKoro Baiy» Ha KocMidHOMY 3HIMKY (© Google) Bunumoro fiana3ony
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Puc. 5 — ®parmenT BilickkoBo-Tonorpadiunoi kaptu Pocificekoi Immepii ©.®. Ily6epra (1869 p.) [20]
Macmra6: 3 Bepctu B 1 1roiimi
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Puc. 6 — Cygacumii Bursag «TyperpKoro Bamy»

Ha cporoani 3anuiiky Bajdy MarOTh BH-
COTy 10 5 M, BiH mopic TpaBoio (puc. 6), 110
00yMOBITIOE HOTO0 HAaCHYCHWH 3€JeHUH KOIip
HAa 3HIMKY.

O06’exT 3 Ha puc. 4 sBisIe cOOOI0 CHiX
BiJl 3pyHHOBaHOI YaCTHHMU BaJly — SICHO-CIpY
cmyry 8-12wm 3aBmmpmiku. [lone, Ha skomy
po3TaioBana 15l cMyra, 00pooisierscs. SIcHo-
cipuii KoJip 00'eKTy pi3KO KOHTpacTye 3 OTO-
YYIOUYUM IPYHTOBHM HOKPHUBOM, IIIO0 MOKE I10-
SCHIOBATHCh BiJMiHAMHU B T€HE3UCI IUX TPYH-
TiB. KoHCynbramii 3 apxeosoramu J03BOJIMIN
JIATyBaTH BiK CTBOPEHHS Bajy V CTOPIYYsM 0
H.e. AHaJi3 apXiBHUX MaTepiaiiB MoKa3as, M0
3HECCHHS YaCTUHH Bajy BiAOYJIOCH NPUOIU3HO
50-60 pokiB TOMyY, OTKe, JIOTIYHO MPHUITYCTHTH,
IO TPYHTH, SIKi CKJIaJar0Th BHUIICOIUCAHY
cmyry, Oymu "3akoHcepBoBaHi" Ha 2500 pokiB
1 XapakTepu3ylTb YMOBH IPYHTOYTBOPEHHS
yaciB CTBOPEHHS Bay.

TlonpoB1 IOCIIKEHHS IMOXOBAHUX IIiJ
BAJIOM IPYHTIB JIOBEJH, 10 BOHU BiJHOCSTHCS
JI0 SICHO-CIpHX JIICOBHX IPYHTIB, sIKi Oe3nepey-
HO € HETUIOBUMHM il XapKiBchKoi oOiacti
3apa3, aje BOYEBHAb MallMl JOCTATHE IOIIM-
peHHsi panime. I[pyHTH, IO poO3TaIIOBaHi MO-
pydY 3 BaJoM, KJIACH(IKYIOThCS SIK TEMHO-CIpi
omimzomeni. OTxe, Ha Iiii MmigcTaBl MOMKHA
MPUITYCTUTH, 110 3a 2500 poKu iCHYBaHHS Ba-
JIy, BHACJIIJIOK 3MIHH TPUPOIHO-KITIMATHYHUX
YMOB Ha MPUJIErIii TepuTopii BiaOyaach eBo-
JIOLisl TPYHTY BiJ SICHO-CIpOro 1O TEMHO-
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CIpOro OMiJ30JICHOrO IPYHTIB. 3pO3yMiJIO, IO
1Iell BUCHOBOK € MONepeaHIM 1 moTpelye mojaa-
JBIIUX I0CTipKeHb. OJHaK, Ha KOPUCTH IIbOTO
MIPUITYIIEHHS CBiAYNTH BiMiHA y OYyIOBi mpo-
(1B TPYHTY MOJIS, IO SIKOMY NPOXOAMB Ball,
Ta IPYHTY, 0 OyB BeCh el 4ac 3aKOHCEPBO-
BaHWH Tijx BajoM (puc.S).

14 1bOro IPYHTY BIIACTHBHI HE JIMIIE
MEHIINH BMICT TYMYCY, III0 MOXe OyTH Tosic-
HEHO JeryMi(ikaiiero 3a paxyHOK MiKpoOio-
JIOT1YHOT'O PYHHYBaHHSI OpPTraHiuHOI PEYOBUHH,
a i 30BCiM iHIIa OymoBa npodimo (puc.7) —
HasBHICTH SCKPAaBO BUPAXEHUX EJFOBIAIbHOTO
(E) ta imoBiansHOrO (I) ropusonTiB (puc. 5),
IO BiICYyTHI B TEMHO-CIpOMY IPYHTI NpHIIET-
aux Tepuropiid. Came 3aBISIKH 3HIKEHOMY
BMICTY T'yMycy Ta 30aradyeHocTi KpeMHE3eMOM
(SiOy) meit rpyHT BHALISAETHCS HA KOCMIYHHX
3HIMKax fK CBITJIa CMyTa.

IpyHT camoro Baiy, chopMOBaHumii 3 Ha-
CHUITHOTO IPYHTY, TpaHchopmosaHoro 3a 2500
POKIB MiJ JYyYHO-CTEIIOBOIO POCIHHHICTIO B
YMOBax IMiJBHUILIEHOTO, MOPIBHSIHO 3 BUPIBHS-
HOIO TTOBEPXHEI0 HaBKOJMIIHIX TIOJIIB, KCEPO-
Mop(dizmy (32 paxyHOK HPUCKOPEHOTO CHIro-
TaHEHHS Ta CTIKAHHSA BOJIOTM 31 CXHWIIB) Mae
MOp(}OIIOriuHI 03HAKK YOPHO3EMY THUITOBOIO.

MOHOJIT MOXOBaHOTO IPYHTY (puc. 7),
Bimiopanuii C.B. Kpoxinum ta A.B.AuacoBum
IiJ Y9ac NMPOBEIEHHS IO0JIbOBOI MPAKTHKHU 3
kaprorpadii rpyHTiB i3 crymeHtamu XHAY
imeni B. B. JlokyuaeBa HUHI 30epiraeTbcs B
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FpYHT Bany (YopHo3em

Hacunuuin
TUNOBUIA)

MoHoniT NoXxoBaHOro ACHO-Ciporo FpyHTY

Onnuc npodiimo

HE 0-29cMm

Eh  29-34cMm

E 34-62cM

I(h) 62-80cMm

I 80-121cmM
Pk 121->200 cMm

Puc. 7 — MoHOIIT TOXOBAaHOTO IPYHTY, BixiOpanuii mig «Typenskum Bamom» y 2009 porri.

Myz3ei renesucy i kaprorpadii rpyatiB XHAY
im. B.B. Jloky4aesa [21].

Biamitumo, 110 gocmimkeHi 00 ekTH 2 1
3 ¢dopmanbHO BiANOBIMAIOTH BCiM Aemudpy-
BAIPHHM  O3HaKaM  EJIEMEHTIB  SIPY)KHO-
0aJIKOBOT Mepexi i B X0O/Ii aBTOMAaTH30BaHOTO
e pyBaHHs JaHUX TUCTaHIIIHOTO 30H/TY-
BaHHS MOXYTh OyTH TOMHJIKOBO Kiacu]iko-
BaHi K €JIEMEHTH TiporpadiqHol Mepexi.

Hapenenuii npukiiaj miaTBEPIKY€E TOU
tdakT, mo pemmdpyBaHHS aESPOKOCMIUYHUX
3HIMKIB Ma€ OOOB’S3KOBO IMPOBOJUTHUCH IIif
KOHTpoJieM omeparopa. [Ipu mpomy omeparto-
poM Mae OyTH JIOAMHA 3 HAJIEKHOIO OCBITOIO,
IIUPOKUM KPYTO30pPOM 1 JOCTATHHOIO KBali-
(ikamiero, mo 3a0€3NneYUTh MOMXKIUBICTh BH-
pilIEHHS HaBiTh TAaKUX HETPHUBIAIBHUX CH-
Tyarii.

Bucnoeku

ABToMaTHuHe Aemn(pyBaHHs MPOIECIB
BOJIHOI epo3ii Ta iHBEHTapu3allis epo3iiHHuX
dhopM penbedy Ha CHOTOJIHI 3HAXOMUTHCS Ha
MOYaTKOBOMY e€Tami Ta MoTpedye 000B’s13-
KOBOT'O KOHTPOJTIO KBaJTi(h)iKOBAHOTO aHATITHKA
JUISE  BUKJIFOYEHHS IMOXMOOK imeHTHdIKaIii
00’ekTiB. SIK CIyIIHO CKa3aB B CBOEMY iH-
Teps’to st 6nmory ESRI @. ABina, aupekrop
KOMEPIIHHOTO BiJUTiTy BHUSBICHHS Ta OIIHIO-
BanHss GEOINT NGA (HarioHanbHOro areHT-
cTBa reonpoctopoBoi po3Biaku CIIIA), aBTo-
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MaTH4yHe Jemn(pyBaHHs TaHUX JUCTaHIIHHO-
ro 30HJIyBaHHS - II¢ HE CTUIBKH 3aMiHa JIHOIH-
HU MAIIIMHOI0, CKIJIbKH 3MiHAa TOTO, Ha YOMY
Ma€ 30CEPEAUTHUCS JIIOJUHA-aHATITUK. ABTO-
MaTH3allis poliecy AemudpyBaHHs 3HIMKIB 3a
JIOTIOMOT0I0 KOMIT' FOTEPIB J03BOJISIE HE 3BLNIb-
HUTH JIOICH, a BUBIIBHUTH dYac (axiBIIiB-
AHAIITUKIB JUISl TOTO, 100 BUKOHYBAaTH KOTHi-
THBHI 1 OUIBIN CKJIaAHI 3aBIaHH, SIKl, 34 HOro
JIOCBIJIOM, IIFOJJUHA BUKOHYE Kpaile, HDK Ma-
mvHa [22].
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Kongnixm inmepecie

ABTOpH 3asBISIOTH, 110 KOHQIIIKTY 1HTEpEeCiB Mmoo MyOmikanii 1boro pykonucy Hemae. Kpim
TOTO, aBTOPH MOBHICTIO TOTPUMYBAJIUCS €THYHUX HOPM, BKIIIOYAIOUH IIJIariaT, ¢anbcudikariro JaHmxX
Ta MOABIMHY MyOJiKaIito.
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BIOIHAUKAILISI AHTPOIIOTEHHOT'O TUCKY HA A'POBIOPI3BHOMAHITTSA
B YMOBAX HIBHIYHOT O ITPUA30B’SI YKPAIHU

Mera. Busnauenns indopmauiiiHOT IIHHOCTI BUiB-010iHANKATOPIB 3 YKMCIa MUCIMBCHKUX TBapUH JUIS
OIIiHKH €KOJIOTIYHOTO CTaHy arpoJlaHaImadTiB Ta piBHI TpaHCchopMaIlii B HUX 010JI0TIYHOTO Pi3HOMAHITTS.

Metoau. [1oboBi (IIyMOBOTO NPOTOHY, MapLIPYTHHI); €KOJIOTO-aHATITUYHI, CTATUCTUYHI, METOJH MaT-
pu4HOi anreOpun).

PesyabTraTu. B ymosax [liBHiuHoro Ilpua3oB’s YkpaiHu KII0OYOBUMH aHTPONIOT€HHUMH (haKTOpaMH, sKi
BU3HAYAIOTh YHCEJBHICTh MOMYJALIi: Ul KypilKU cipoi — CTpyKTypa arposaamadTy; s 3adis-pycaka —
CTPYKTYpPH TMOCIBHUX IUIOII, YMCEIBHOCTI XMKAKIB Ta CTAH COHSYHOI aKTUBHOCTI. Briepiiie BCTaHOBJICHO 3HAY-
HUH KOPENAIMIMHNAHN 3B’S30K MK YHCENBHICTIO TOMYJIAMiA iHINKATOPHUX BHIIB Ta MECTHIUAHAM HAaBAHTAXKCH-
HSM Ha TEPUTOPIIO K Ha PEriOHAJBHOMY, TaK M JIOKAJIbHOMY PIBHSAX. B nnHamili momynsiii iHANKATOPHUX BU-
IIiB BUSIBJICHO KOPOTKI Ta JTOBTi XBHJII YUCETHHOCTI. B yMOBaX MeCTHIMIHOTO MPECUHTY HAWOUIBII BPA3IHBUM €
perynoYnii BIUIMB 300()ariB Ha KOHCYMEHTIB HIKYUX MOPsAKIiB. ToMy HpH 30UIbILIEHI TECTUIIIHOTO HaBaH-
Ta)KCHHS PETYIIOIYNH BIUIMB XIDKaKiB Ha Psii TPEACTaBHUKIB (iTodariB Oyne 3MEHITYBAaTUCS, IO IMOSICHIOE
SIBUILE 301TBIICHHS YACEIBHOCTI NesIKKX (iTodaris npy 3araJbHOMY TOKCHYHOMY BILUIMBI HECTHLIUIIB.

BucnoBku. Bricoka mIiTbHICT HaceNeHHS Ta TycTa iHPPACTPYKTYpHA Mepeka € ICTOTHUMHA (paKkTOpaMu
Tpancopmairii 6iOpiI3HOMAHITTS y MeKaX PerioHy. 3arajlbHHH cTaH OlOJOTIYHOTO Pi3HOMAHITTS B PErioHi BU-
3HAHO fK JyXe HanpykeHuid. Exonoriane oOTpyHTYBaHHS MMOTEHIIIHAX BUIIB-iHIHKATOPIB TO3BOJISE HA OCHOBI
JIOCJTIJDKEHNX 3aKOHOMIPHOCTEH JAMHAMIKK X MOMYJISLii pi3HOTO PiBHS MPOCTOPOBOI OpraHi3aiii 3arnpornonyBa-
TN MeToJ| Oi0IHIUKAI{ eKOJIOTIYHUX MOPYIICHb B arponanamadrax. [Ipu npomMy iHQPOpPMATHBHIM HOKAa3HHKOM
AQHTPOIIOT€HHOTO THCKY € MOTOYHA YUCENBHICTh MOMYJIALIT iIHAMKATOPHOI'O BUY IOJIOBOT AMYHMHH.

KJIFOYOBI CJIOBA: arponasmmadT, MOHITOPHHT, Oiopi3HOMaHITTA, iHAeKCc MSA, 6ioiHAMKaTOp, TIEeC-
THITUTH

Fedyushko M. P., Fedyushko Y. M.? Kovalenko D. V.

'Bogdan Khmelnitsky Melitopol State Pedagogical University, Hetmanska St., 20, Melitopol, Zaporizhia
region, 72312, Ukraine

*Pryazovskyi State Technical University, Universytetska St., 7, Mariupol, 87555, Ukraine

BIONDICATION OF ANTHROPOGENIC LOAD ON AGROBIODIVERSITY IN THE NORTH-
ERN AZOV REGION OF UKRAINE

Purpose. Determination of informative value of types of bioindicators from a number hunting animals
for the estimation of the ecological state of agricultural landscapes and level of transformation in them of
biological variety.

Methods. The field (noise tuning-up, rout); ecological-analytical, statistical, methods of matrix algebra.

Results. It is set that in the conditions of Northern Azov region of Ukraine by key anthropogenic factors
that determine the quantity of population : for a partridge grey is a structure of agricultural landscapes; for the
European hare-hare - structure of sowing areas, quantity of predators and state of sunny activity. Considerable
cross-correlation connection is first set between the quantity of populations of indicatory kinds and pesticide
loading on territory as on regional, so on local levels. In the dynamics of populations of indicatory kinds found

© demromko M. I1., demromko FO. M., Kosanenxo 1. B., 2020

(@) | This is an open access atrticle distributed under the terms of the Creative Commons Attribution License 4.0.

~ 156 ~


https://doi.org/10.26565/1992-4224-2020-33-14
https://doi.org/10.26565/1992-4224-2020-33-14
mailto:marinafedushko@gmail.com
https://orcid.org/0000-0003-1316-8390
https://orcid.org/0000-0003-1316-8390
https://orcid.org/0000-0003-1316-8390
mailto:fedushko26@rambler.ru
mailto:dashuliakovalenko30@gmail.com
https://orcid.org/0000-0003-1316-8390
https://orcid.org/0000-0003-1316-8390
http://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Jlioouna ma oosxinns. Ilpobremu neoexonoeii. Bun.33, 2020

out the short and long waves of quantity. In the conditions of the pesticide pressure the most vulnerable is regu-
lative influence of zoophages on consumers of more subzero orders. Therefore at megascopic pesticide loading
regulative influence of predators will diminish on the row of representatives of phytophages, that explains the
phenomenon of increase of quantity of some phytophages at general toxic impact from pesticides.

Conclusions. A high closeness of population and thick infrastructural network are the substantial fac-
tors of transformation of biovariety within the limits of region. The general of biological variety in a region as
very tense. The ecological ground of potential kinds-indicators allows on the basis of investigational conformi-
ties to law the dynamics of their populations of different level of spatial organization to offer the method of bio-
indication of ecological violations in agricultural landscapes. Thus the informing index of anthropogenic pres-
sure is a current quantity of population of indicatory type of the field fowl.

KEYWORDS: agricultural landscapes, monitoring, biodiversity, MSA index, bioindicator, pesticides

Demqromko M. H.l, ®enromko FO. M.z, Kogajenko /I. B.
"Menumononvcxui 2o0cyoapcmeentblll nedazocudeckuti yHusepcumem umenu boeoana Xmwenvnuyxoeo, ya.
Temmanckas, 20, 2. Meaumononw, 3anoposcckas ooracmo, 72312, Vrpauna
2Hpua30@c;<uﬁ 20Cy0apcmeenHblll mexnuieckull yHigepcumem, yi. Yuusepcumemckas, 7, .. Mapuynonw,
87555, Vkpauna
BUOHJMKAIIUSA AHTPOIIOTEHHOW HATPY3KA HA ATIPOBHMOPA3HOOBPA3HWE B
YCJIOBHUAX CEBEPHOI'O ITIPUA30OBbS YKPANHBI
Heanb. Onpenenenre HHPOPMAIMOHHON [IEHHOCTH BHIOB-OMOMHINKATOPOB U3 YHCIIA OXOTHHYBHX JKHU-
BOTHBIX JUISl OLEHKH KOJIOTMYECKOTO COCTOSIHUSI arpojiaHamadToB U ypoBHs TpaHCHOpPMAIMK B HUX OHOJIOTU-
YecKOro MHOT000Opasusi.
Mertoasl. [loneBbie (IIyMOBOW IPOTOHKH, MapIIPyTHBIN); €KOJIOTO-aHATUTUYECKHE, CTaTHCTUYECKUE
METO/IbI MATPUYHOHN aIreOpshl.
PesyabTaTsl. B ycnoBusix CeepHoro [Ipna3oBbsi YKpauHbl KIIIOUEBBIMH aHTPONIOT€HHBIMH (haKTopa-
MH, KOTOPbIE ONPENEIIAIOT YUCICHHOCTD HOMYISIUK: I KypoHaTKu Cepoi — CTPYKTypa arpoiaHamadTa; s
3aiilia-pycaka — CTPYKTYpPHI IOCEBHBIX IUIOLIAIEH , YUCIEHHOCTH XUIIHIUKOB U COCTOSIHUS COJIHEUHOM aKTHBHO-
cTH. BriepBble ycTaHOBJIEHA 3HAYUTENbHAS KOPPEIALMOHHAS CBSA3b MEKAY YUCICHHOCTBIO MOIYIIANUI MHINKA-
TOPHBIX BUJIOB U NMECTULUIHON HArpy3Koi Ha TEPPUTOPHIO, KaK HAa PErMOHATIBHOM, TaK U JIOKAJIbHOMY YPOBHSX.
B nuHaMunke momymsinuii WHAMKATOPHBIX BHJOB OOHApY>KEHBI KOPOTKHE M IUIMHHBIC BOJIHBI YHCIICHHOCTH. B
YCIIOBUSIX MECTUIMIHOTO NPECCHHra HauOosee ysI3BUMBIM SIBJISIETCSI PEryJupyoliee Bo3ecTBre 300(aroB Ha
KOHCYMEHTOB HU3MIMX MOPSAKOB. [1o3TOMy NpH yBeITUYEHUH NECTULHIHONW HATPY3KU PEryIUpPYIOLIEe BIUSIHUE
XUIIHUKOB Ha psiji IpeAcTaButelneil putoparos OyaeT yMEHbIIATHCS, YTO OOBICHSET SABJICHUE YBEIHMUYCHUS YUC-
JICHHOCTH HEKOTOPBIX (PUTO(ArOB MPH 00IEM TOKCHYECKOM BO3/IECHCTBUY IIECTHIINIOB
BoiBoabl. BrIcoKas IIIOTHOCTh HAaceNeHHUs M TycTas MHPPACTPYKTYPHasl CETh SIBISIOTCS CYIECTBEH-
HBIMH (pakTOpaMHu TpaHchopmanuu OnopazHooOpas3us B penenax pernoHa. Obmiee cocTosHIE OHOIOTHIECKOTO
pa3HOO00Opa3usi B perMoHE NMPH3HAHO KaK OYEHb HAIPSDKEHHOE. DJKOJOrHm4ecKkoe 0O0OCHOBAaHME IMOTEHIHMATIBHBIX
BUIOB-MHIUKAaTOPOB MO3BOJISIET HA OCHOBE HCCIIEIOBAaHHBIX 3aKOHOMEPHOCTEH AMHAMMKH UX TOMYJIIIUN pa3in-
YHOTO YPOBHS IIPOCTPAHCTBEHHOW OpPraHM3aLUH INPEJIOKHUTh METOJ| OMOWHAMKAIMN HKOJIOTHUECKUX Hapylle-
HUi B arposanmmadrax. [Ipu 3ToM HHGOPMATHBHBIM MOKa3aTejIeM aHTPONOT€HHOTO JaBJICHUs SBISIETCS TEKY-
11ast YUCIEHHOCTh MOMYJISIIMY HHIUKATOPHOIO BUJA MOJIEBON IUYH.
KJIKOYEBBIE CJIOBA: arponanamadT, MOHUTOPUHT, OMOMHOr000Opasue, uHaekc MSA, OnonHau-
KaTop, NECTHLUABI

Bcmyn

B Vkpaini arponanamadTa 3aliMaroTh CBITUUTh EKOJIOTTUYHUN «3aKOH TE€HETHYHOIO
NepeBaXHy YacTHHY TepuTOopii 1 MarwTh pizHOMaHITTS» [2, 3]. st GionoriB GiopizHoO-
JOMIHYIOYMH  BIUIMB SIK HAa  3arajibHy MAaHITTS — [Ie PI3HOMAHITTS BUJIIB, TI00ATBHIHA
€KOJIOTIUHY CHTYaIlifo, TaK i Ha e()EeKTHBHICTh piBeHb sKOTO Maibke He Bimommid [4]. [Jis
Ta CTaNicTh arpapHoro BHpoOHuITBa. [0 €KOJIOTiB OlOpI3HOMAHITTA — 1€ Pi3HOMAHITTS
OCTaHHBOTO 4Yacy CTaH OiOpi3HOMaHITTA TICHOT B3a€MOJIi SIK ycepeauHi BULY, TaK i MK
arpojanamadTiB Ta HOro poyib B Cy4YaCHOMY pi3HUMH BUAaMH. Y KOXHiM ekocucTemi O6ioTa
CLIbCBKOMY TOCIIOIAPCTBI, & TAKOXK INTOOABHY € YaCTHUHOIO LIJIOTO, SIKa B3a€MOJI€ HE TIJIBKH 3
JUHAMIKy MPUPOAHUX IMPOLECiB, GaKTUUHO HE 1HIIOI0 610TO10, alle TaKOX 3 MOBITPSIM, BOAOIO
JociipKyBanu [1]. W TIPYHTOM, $Ki CTBOPIOIOTb HaBKOJIHILIHE

Biopi3HOMaHITTS JIGKHTH B OCHOBI BCiX CEPEIOBHIIIE.
NPOSIBIB XKUTTS. BOHO MOYMHAETHCS 3 TEHETHY- PizHOMaHITTS O10JMIOTIYHUX CTPYKTYp 1
HOT'O PI3HOMAHITTS, sSIKE€ BXKE Ha PiBHI MOIMYy- nporieciB € 6a30r0 opranizaiii 6iocdepu B ycix
il mMae  kocMiuHi  Macmradu. [lpo 1e ii rmobaneHUX nposBax [5]. OaHe i3 BU3HAUCHD
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010pI3HOMAHITTSI, IO HANOIIBIT 9acTO BUKOPH-
CTOBYETBHCS €KOJOTraMH, 3BYy4HTh AK «CyKyr-
HICTh TEHIB, BHAIB Ta €KOCHCTEM B PETIOHI».
[le BU3HAuUCHHS JO3BOJIIE BHUKOPHCTOBYBATH
VHIpIKOBaHMKA  MiOXig [0 pi3HUX  PIiBHIB
opranizamii Oiotr [6]. Ha ocHoBi 0Oiopi3Ho-
MaHITTSl CTBOPIOETBHCSI CTPYKTYpHa 1 (pyHKIiO-
HaJlbHA OpraHi3allis *KUBOI PEYOBHHHU Oiocdepu
Ta CKJIAQOHUKIB 1i €KOCHCTEM, IO BH3HAYAE
CTaOLIBHICT 1 CTIMKICTh OCTAHHIX 10 30BHIIIHIX
BIUTUBIB.

HaykoBoro ~ OCHOBOIO  JOCTiKEHHS
OilopizHOMaHITTS Ta (DYHKIIOHYBaHHS MPHPOA-
HUX Ta  aHTPONOTreHHO-TpaHC(HOPMOBAHUX
€KOCHCTEM B CTETMOBil 30HI YKpaiHM € BUCHHS
O. JI. bemsrapma (1971) mpo xicoBe cremo-
3HABCTBO Ta MPHHIMITK CUTHCHKOTOMOIAPCHKOT
exomorii M. T. Macioka (1989). Inero
B33a€MO3B’ 513Ky MK JIaHAIMA(QTHAM, BUIOBUM Ta
MOP(OJIOTIYHIM PIZHOMAHITTAM MU 3HAXOIUMO
B KOHIIENIIi KUTTEBUX PopM — Giomopd M. I1.
AximoBa (1947).

BiopisHOMaHITTSI € TPUPOJHUM KarliTa-
JIOM, KIJIFOUOBHM YMHHHKOM 3a0€3MeUeHHs eKO-
JIOTIYHOI PIBHOBArv MOBKULIA, OlOr€OXiMIYHMX
IMKTIB Ta cTitikocTi ekocuctem (MCArthur,

Wilson, 1967; Odum, 1983). AktyanbHicTh po-
Onemu 30epekeHHsT 010pPI3HOMAHITTSI 0OTPYHTO-
BaHa y 1992 poui Ha BcecBiTHROMY camiTi B
Pio-ne-XKanetipo, ne ypsau 153 kpain migmnuca-
i KonseHuito npo 6iopi3HOMaHITTS, sika Oyia
patudikoBaHa Ykpainoro y 1994 p. Vkpaina
3aiimae MeHIIe 6 % ruromi €Bpory, ane Mae He
meHme 35% 1i Oiopi3HOMaHITTSA, 1 MOXe
PO3TIISIIATHCS K OJIMH 3 Pe3epBaTiB JuIs HOro
BiTHOBJIEHHS y Mekax Bcie€i €Bpomm. bimbriry
YaCTUHY TEepHUTOpii YKpaiHu 3aiiMaioTh arpoe-
kocuctemu. lIpupomHy muHamiky OGiopi3HOMa-
HATTA arpojaHgmadTiB YKpaiHu JOCHTIHKYIOTh
Taki BiZIoMi BITUYM3HSHI ekojiory, sk FO. [lemsr-
Coconko (2003), O. Cozinor (2005), B. Yaiika
(2005), B. Ipuumarko (2005), P. Bypma (2005),
O. Jemunos, A. KobGenp, 0. I'puran, O. XKy-
koB (2013), M. Xapuronos (2005, 2013) Ta ne-
SIKI 1HIII.

Merta JOCHDKCHHS TIONATaE y BU3HA-
YeHHI iHQopMamiifHOT I[IHHOCTI BUAIB-0i0iH-
JKATOPIB 3 YKclIa MUCITHUBCHKUX TBapWH JUIS
OIIIHKM €KOJIOTIYHOTO CTaHy arpoiiaHamadTiB
Ta piBHA TpaHcdopmamii B HUX Oi0IOTIYHOTO
PI3HOMAHITTSL.

Memoou oocniorcenns

Jl1s BU3HAYCHHS YHCEIBHOCTI JOCII-
JDKEHHX BH[IB TBAPHH BUKOPHCTOBYBAINCH
METOJIU 00Ky MUCITUBCHKOI JUYUHH — MOJIBO-
Bi (II[yMOBOT'O MIPOTOHY, MapIIPyTHHIA); EKOJIO-
ro-aHaJNITHYHI (JOCHIDKeHHS Ta aHami3 pe-
3yJbTATIB TaKcallii, CTPYKTYypH arpoianamad-
TiB, JaHUX JUCTAHIIIMHOTO 30HAYBaHHS 3eMIIi,

CTaTUCTUYHUX 3BiTiB, arpOEKOJIOTIYHMX TMac-
MOPTiB paliOHIB Ta KOMIT IOTEPHOTO MO/IEITFO-
BaHHA CTaHy MOMYJALiHA arpobiopiZHOMaHIT-
T$1); MaTEMaTHKO-CTATUCTUYHI (KOPETSAiHHUH,
perpeciitHuii, aBTOKOPENAIIHHIA aHaTi31, MO-
JICTFOBaHHS CTPYKTYPHHUX PIBHSHB); MaTeMa-
TUYHI (METOAM MATPUYHOT alredpH).

Pezynomamu docnidicennsn

B kpainax €BponelcbKkoi CiIbHOTH IS
aHaJizy craHy 0iOpi3HOMAHITTSI IIMPOKO BUKO-
PHUCTOBYETHCS 1HIUKATHBHUH MiJXiJ, B TOMY
yucii — iHgekc MSA (Alkemade et al., 2009).
[HaeKC po3paxoBYeETHCS K AOOYTOK THUIOJIOTI-
YHHX OJMHHIG arposiaHamadTry 3 ypaxyBaH-
HSIM BiJITIOBITHUX TMOKA3HUKIB BIUIMBY Ha CTaH
6iopizHomaniTTs (MSA):

MSA= MSA* MSA* MSA:* MSA*MSAcc,
(1)

ne: MSAy — 3MiHH y 3€MIJIEKOPHCTY-
BanHi (land cover/land use); MSA, — BrutuB iH-
dpacrpykrypu (infrastructural develop-ment);

MSAE MOKa3HUK  (parMeHTarii
(fragmentation);

MSAyN — aTtMocdepHi BUMAmiHHA a30Ty
(atmospheric N deposition);
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MSAcc, — knimMaTiuHi 3MiHU — QYHKITIS
BiJl 3MiHH CepellHbOI I00ALHOI TeMIepaTypu
(climate change).

ITpn po3paxyHKax iHIEKCY BHKOPHCTO-
ByBaJli PEKOMEHJIOBaHI IMOKa3HWKH OYiKyBa-
HUX 3HAYCHb BIUIMBY Ha O10pi3HOMAHITTS YWH-
HUKIB aHTPOIIOTEHHOT'O Ta MPHPOIHOTO MOXO-
mxenns [7, 8, 9].

OuikyBaHi  3HQYEHHS  BIUIMBY IS
arposaHamadgTiB, JyK, BOJHO—OOJIOTHUX YTilb
3aJIe)KHO BijI BiicTaHi 10 jopir HactymHi [10]:

e 0,5 — mpu Bincrani 0,0-0,5 kM (BHCOKHUI
piBeHb mii);
e 0,75 — mpu Bincrani 0,5-1,5 kM (cepeaniit
piBEHB BILUIHBY);
e 0,90 — npu Biacrani npu Biacrani 1,5-5,0
KM (TIOMipHUH piBeHb aii);
1,0 — mpu Biacrani > 5 kM. (BIUIMB
BiJICYTHIN)
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[Mokasunk ~ MSAr  (parmenranis)
3aJIeKHO BiJ IUIOII (pparMeHTy NpUPOTHOT
EeKOCHCTEeMH MO)K€ Ha0yBaTH HACTYIHHX
3HAYEHB!

v 1xm*-0,55;

v 10 km* - 0,75;

v 100 km* - 0,85;

v 1000 km*—0,95;

Binbme 10000 km® — 1.

MSAcc sk QyHKITIS BiJl 3MIHH CEepeaHBOT
rI00aTbHOI  TeMIEepaTypu OOYHCIIOBAIH 3a
HACTYITHO (hopmMyIioro:

MSACC:].*S*At, (2)

ne At — 3cyB temmeparyp (mms 2010
poky me mependauenHs ckinano 0,759°C 3a
nmaaumu Moaeni IMAGE);

S — CeHCUTHBHICTD (4yTIHBICTh) OiOMYy.

[Hpekc uyTnuBUiL 10 AOBrOTPUBAIMX
YMHHUKIB BIUTMBY 1 HE pearye Ha KOPOTKOYac-
Hi, SKIi MOXYTh MPHU3BOJUTH 1O KpU3U Oiopi3-
HOMAHITTS, TaKi K 3aCTOCYBaHHS TECTHUIIH/IIB,
arpoximikariB tomo. Hemomik 1mporo iHmuka-
TUBHOTO MJIXOAY HIiBEITIOETHCS 33 KOPCTKOTO
BUKOHAHHSI YMHHOI'O 3aKOHOAABCTBA i3 30epe-
JKCHHS HaBKOJIMIIHBOTO NPHPOJHOIO CEepeno-
Bula. B ymoBax YkpaiHu onTUManbHUM LUIS-
XOM BH3HAYEHHS €KOJIOTIYHHMX IMOPYLIEHb MO-
ke OyTH BHKOPHCTAHHS METOJIB Oi0iHAMKAIIil
Ha OCHOBI CHCTEM MOHITOPUHTY 0i0TH arposna-
Hamadris. B Ykpaini ¢yHKIioHYe nBa BUIU
MOHITOPHHTY CTaHy arpo0iopi3HOMaHITTS: }i-
TOCaHITApHUN MOHITOPUHT Ta OOJIK YMCElb-
HOCTI TBapuH 1 NTaxiB, siKi € 00’ €KTaMH TONFO-
BaHHsA. BimoMo, 110 3MiHM €KOJIOTIYHUX YMOB
BIUIMBAIOTh HA BHJOBE PI3HOMAHITTS Ta 4YHUCE-
JMBHICTh 0araThOX BHIIB NTaxXiB, yrpyHOBaHHS
SAKUX € HAaHOUIBII YyTIUBUMHU 10 3MiH HaBKO-
JMIIHBOTO TMPUPOAHOTO cepenoBuina [11].
Crienuixa €KOJIOTIHHOTO CTAaTyCy LIKIIJTUBUX
OpraHi3MiB Ta TPYIHOINI iX TaKCOHOMIYHOTO
BU3HAYEHHS 3HAYHO OOMEXYIOTh BUKOPHCTaH-
HS X Y SKOCTI MOXKIIMBHX 1HAWKATOPiB arpodi-
OPI3HOMAHITTSL.

B Tuny nasamadTHOTO MOKPUBY U
TUIy BUKOPHCTAHHS 3€MeNb Ha MOKA3HHUK Pi3-
HOMaHITTA MSA | | HaBelleHO Ha PUCYHKY 1.

Sk BUJTHO 3 JJAHWX, TPEACTaBJICHUX Ha
PUCYHKY, HaWCHpHUATIHBIWI ans OiopizHOMa-
HITTA JaHamadTHO-EKOJIOTiYHI YMOBHU CKJIajH-
cs B ['enivecpkomMy, STkumiBcbkoMy Ta HoBOT-
poiupkoMy paitonax (immekc MSA|y g HUX
cranoButh 0,58, 0,46 Ta 0,46 BignmoBigHO). Y
[JIOMY, YIiTKO TMPOCTEXKYEThCS TPATIEHT 31
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CXOAy Ha 3axij 30inblneHHS iHIeKcy MSA| .
UepHiriBcpkuit Ta KyiOumeBcrkuid paioHH
XapaKTepU3YIOThCS HAMEHIIUMH 3HAYEHHSIMU
nporo mnokasuuka (0,20 ta 0,19 BiamorigHO),
10 MOB'A3aHE 3 HAMOUIBIION ILJIOLICIO, IO
3aiiMalOTh Y MUX aJAMIHICTPATHBHHAX OJWHUIISIX
3eMJI1 CIITBCHKOTOCTIOIAPCHKOTO MPU3HAYCHHS.

BB  mopir sk iHQpacTpyKTYpHOTO
(hakTOpa MOAYIIOETHCS MIUTBHICTIO HACETICHHS.
OueBuHO, IHTEHCUBHICTh BHKOPHUCTaHHS [J0-
pir, a TaKMM YMHOM, i piBE€Hb BIUIMBY iH{]pa-
CTPYKTYpH Ha OlOpI3HOMAHITTA, OyIoe THM BH-
1€, YMM BHIIE IIUILHICT, HacejJeHHs. Bruims
iHpPaCTPYKTYpHOTO PO3BUTKY Ha OiopizHOMa-
HITTS OI[IHEHO 32 JIONOMOTOI0  MOJei
GLOBIO 2 [12, 13]. 3i 30iIbIIIEHHAM IIITEHO-
CTI HaceJIeHHs 1 OJIM3BKICTIO J0 IOPOXKHIX Me-
pex iHmexkc MSA,; cunbHO 3MeHIIyeThes. s
IIPOCTOPOBOTO BimoOpaskeHHs Ail iH(pacTpyK-
TypHHUX (DaKTOpPiB OLIBII 3pYYHUM € He TabIu-
YHEe, a aHaJITUYHE MOJAHHS 3anexHocti. Jns
IOTO HAMHM TIPOBEJCHUHA peTrpeciifHuil aHali3.
VY SKOCTI 3ayIexKHOi 3MIHHOT BUCTYIAE 1HJIEKC
MSA,, mo 3miHtO€ThCs B Aiama3oHi 0—1, Tomy
JUTSL TIPOBEACHHS JTIHIHHOT perpecii el iHmeKc
OyB JIOTIT-TIEpEeTBOPEHUI:

Logit(MsA) =In[ P2 ) (g
1- MSA
3MmiHHI-TIpeuKkTOpr OyIu TMOIEepPETHBO
norapudmoBani. Pe3ynbraTi aHaizy npejacra-
BJIeH] B Ta0mum 1.

JIyis MpakTUYHOTO 3aCTOCYBaHHS perpe-
ciliHy (QYHKIiI0 HEOOXiHO MiIAaTH 3BOPOT-
HOMY JIOTIT-IIEPETBOPEHHIO, Y PE3yJbTaTi 40ro
OTpUMaHe PiBHAHHS IS OIiHKK MSA,:

MSA, = o ,
1+exp(0,81Pop —2,19Dist —1,90)
(4)
ne Pop i Dist — norapugmu niiisHOCTI Ha-
CEJICHHSI Ta JIUCTAHIIII BiJT JOPOTH BiJIIOBITHO.
[IpoBenennii ananiz J03BOJIMB BCTAHOBHUTH, IO
cepenHe 3HaYeHHs iHAekcy MSA, y mexax peri-
oHy craHoButh 0,61. YV HaliMeHIIOMY CTymeHi
iHppacTpyKTypa 3HIKYE OIOpI3HOMAHITTS B
3aXiJHUX pailoHax, a B HAMOUIBIIOMY — Y CXif-
HHUX, a TaKOX y MemitononbcekoMy 1 Skumis-
CbKOMY paifoHax. /liarna3oH MiHJIMBOCTI iHAEKCY
MSA, cranosuts 0,18-0,73. Ile cBimuuTh PO
Te, IO B PAAl BUNAJKIB r'ycTa iHppacTpyKTypHa
Mepexa ¥ BHCOKA IIUIBHICTh HACENICHHS MO-
KYTh OyTH KITIOUOBMMH (DaKTOpamMH 3HIKEHHS
PI3HOMAHITTSI.
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Puc. 1 — I[IpocropoBa MinnuBicTh iHnekcy MSA | (B %)

Taoauns 1

Perpeciiinnii anasi3 3ane:kHocTi Jorir—nepersopenHoro inaexcy MSA, Bia ingpacTpykrypHux ¢pakropis

MokazHuk Beta Crar. B Crar. t(6) P~
nomuika Beta nomuika B piBeHb
KoedirtieHt - — 1,90 0,03 55,36 0,00
Jlorapuy wiasrocti |4 4 0,01 0,81 0,02 3329 | 0,00
HACEJICHHS, YiJI./KM
Jlorapum pcramuii |- g 0,01 2,19 0,03 76,67 0,00
B1Jl AOPOTH, KM

Ilpumimka: Beta — HopmoBaHuUi KoedilieHT perpecii;

B — HenopmoBaHmit koedimieHT perpecii.

[lpu ouiHmi BmMBY  QparmMeHTarii
nasamwadTiB 3BUUaiiHO OepyTh 10 YBaru TiJIbKH
NPUPOJHI TUNH JAHAIA(THOTO PIZHOMAHITTA
[10, 14, 15]. Mu BBa)kaeMo, 1O (pparMeHTaIris
AQHTPONIOTCHHHUX TEPUTOPil TaKOX NPU3BOAUTH
JI0 3HIDKEHHS Pi3HOMAHITTA Ta ii BapTO Bpaxo-
BYBATH MPH OI[iHIII 3araJlbHOTO 3HAYCHHS 1He-
kcy MSA. 3HayHa pojib CLIBCHKOTOCIOAAPCH-
KUX YTifp y naHamadTHOMY pi3HOMAaHITTi peri-
OHy poOUTH HEOOXimHMM 00K poii (parmeH-
Talii sSK NPUPOJHUX, TaK 1 AHTPOIIOTSHHUX
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nanamadrie y ¢opMyBaHHI GionoriuHoro pis-
HOMaHITTA. AHami3 QparMeHTapHOCTI CTPYKTY-
pu nangmadTHOro (0iOreoLeHOTHYHOI0) IOK-
pHBY sK (akTopa GopMyBaHHS OI0pPI3HOMAHITTSI
B YMOBAax pErioHy pO3KpHBae 1Ba actektu. Lle
OXOpOHa 3AJIMIIKIB MPUPOJHOTO TOKPUBY 3
ypaxyBaHHAM HEOOXITHOCTI MiATPUMKH abo
BIZITBOPECHHSI JIOKYCIB HEOOXIJIHOI JIOBKHHU
CIIOJTy4eHOI MepeKi OCTPIBHUX MPUPOIHHUX Mi-
cuenepeOyBaHb, sKi 0 Manu (QYHKUIOHAIBHY
MOTEHIIII0 MATPUMKH HEOOXITHOrO piBHA Oio-
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JIOTIYHOTO Pi3HOMAHITTS. Jpyruii acmekT — Bu-
KOPHCTaHHS PECypcy aHTPOIOT€HHO—TPaHC-
(hopMoBaHUX OIOTEONECHO3IB JIIS  MiATPUMKH
0lopI3HOMAHITTSI.

I'mobanpHEe MiNBHINEHHS TeMIEpPaTypH
HETaTHBHO BIUIMBAaE Ha GiopisHomaniTTs. Ilpo-
THO3HE IMIJBHUILICHHA CEPEIHBOMICSIUYHUX TEM-
neparyp B MeXax JOCHIKYBAaHOTO PETiOHY
BiTHOCHO TEPEAIHIyCTPIAIbHOTO TIepiony Je-
MOHCTPY€ 3aKOHOMIpHI NPOCTOPOBiI MaTepHH.
Baxxiuso BiI3HAYMTH, 1O TaKa JMHAMIKa Bifi-
0'eThCsl SIK HAa peTriOHANBHOMY O10pi3HOMAHITTI,
Tak 1 Ha (YHKLIOHYBaHHI MPUPOJHUX 1 aHTPO-
HOT€HHO—TPaHC(HOPMOBAHHUX eKOCHCTEM.
3HAYUMICTh ypaxyBaHHS AWHAMIKH ITOTETLIiH-
HS KJTIMaTy HaBiTh y KOPOTKOCTPOKOBiH mepc-
MIEKTUBI TIKPECITIOETHCS PETYIISPHICTIO BCTa-
HOBJICHHX IIPOCTOPOBUX IIaTEpHIB IMPUPOCTY
CepeHbOPIYHUX JIOKAILHUX TeMIepaTyp.

OTtpumaHi pe3ynbTaTH CBiI4aTh MpO Te,
0 HAPOCTaHHS TeMIepaTyp OLIBIIOK MipOko
HMOBIPHO B CXiJHIi 4YacTUHI perioHy. Y wii
)K€ YaCTHHI DErioHy CIOCTepiraeTbcs 301Tb-
IICHHS TTOMICSYHO1 BapiabenbHOCTI IPUPOCTIB
temreparyp. Takum 9uHOM, 30iTBIIEHHS TeM-
MepaTypy y 3B'SI3KY 13 MNIOOAJBLHUMH 3MiHAMU

KJIIMaTy CHOJydeHe 31 30UIbIIeHHsIM Bapiade-
JBHOCTI LFOTO IOKA3HUKA.

PesynbraTn ominku iHgekcy MSA y Mexax
PperioHy Tpe/ICTaBJIeHi Ha PUCYHKY 2.
VYcraHOBIIEHO, MO Yy MeXaxX IOCIiUKYBaHOL
TepuTOopii oIiHKa iHAekcy MSA Bapiroe y me-
xax 0-0,76, a cepeHe 3HAYCHHS 1HACKCY IS
periony cranoButhb 0,10. Takum unHOM, 3ara-
JBHAW CTaH Ol0JIOTIYHOTO Pi3HOMAHITTSA B pe-
TiOHI BapTO BH3HATH SIK IYyXXE€ HAmpy>KEHUIL.
AHaJi3 30HaTbHUX CTAaTHCTHK (XapaKTEPHCTHK
aaMIHICTpaTUBHUX OIWHUITE) IO3BOJISIE BCTa-
HOBUTH TpPEHJ 3MEHIIICHHS PI3HOMAHITTS 13 3a-
xony Ha cxia. HalOinpmmmM piBHEM pi3HOMaHiT-
T4 3a iHgekcoM MSA XapakTepu3yIoThCs 3aXiiHi
pationn — Hosotpoinpkuit (0,16), IBaniBcbKuit
(0,15), Teniuecbkmit (0,14) 1 SxumiBCchKHI
(0,13). HaiiMeHIIUM pPi3HOMAHITTSIM BiIPi3HS-
€Tbesl IHAyCTpianpHui eHTp Mapiynosns (0,03) 1
cximHi paiionu — [leprorpaBHeBwnii, BoiaroBach-
kuii, HoBoazoBcrkuid, TenpManiBchkmii i Ctapo-
OermiBChKMA (71T BCIX paifoHIB iHAEKC MSA
ctanoButs 0,07).

Pesynpratn pospaxyHkiB iHmekcy MSA
IO Ti30HaM PETiOHY JOCHTIHKEHb, YCepeTHEHNX
MOKA3HUKIB YHCENBPHOCTI TIOMYMSAIMiA 00 €KTIB
MOHITOPHHTY HaBeZIeHO B TaOJHII 2.

MSA

B o-00s
[ oos-005
[ Joos-006
[ oor-007
I 0.08-0.11
B 012025
B o2s-076

38°00°E

Puc. 2 — TIpocropoBa MiHIUBICTh Ta 30HANBHI CTATUCTHKH MO JIMIHICTPATHBHUM OJUHHIIIM iHAEKCY MSA
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Taoaunsa 2

HlinbHicTh MONMyJisiiii BUAIB-iHAUKATOPIB acoliloBaHOT0 arpo6iopi3HOMAHITTS 32 NiA30HAMM
(3a mepion 2001-2017 p.)

Mixona Bix CTaTHCTHYHI MOKA3HUKH
Cepennsi | Meniana | Minimym | Makcumym CV, %

Cipa kypimnka 2,03 2,03 1,72 2,41 9,10
Cximma dazan 3BUYANHUI 1,22 1,30 0,27 1,83 35,84
(MSA =0,07) | Iepemninka 3,15 3,10 2,08 4,31 22,05
3aenp—pycax 3,08 3,08 2,58 3,78 9,66
Cipa kypimnka 2,75 2,72 2,44 3,13 7,82
HentpansHa ®dazan 3BUYalHUN 2,15 2,11 1,42 2,94 22,05
(MSA =0,10) | Iepemninka 2,59 2,51 1,32 3,90 23,37
3aenp—pycax 3,28 3,23 2,07 4,38 16,91
Cipa xypimnka 2,42 2,38 1,20 4,26 39,19
3axigHa dazaH 3BUYaHUN 0,19 0,20 0,08 0,33 32,53
(MSA =0,15) | Iepemninka 2,01 1,98 1,39 3,00 17,21
3aenp—pycax 2,94 2,45 1,24 5,62 51,48

BcraHoBiieHa 3aJIeXKHICTh 3aKOHIB PO3-
MOy BUJIB-IHIAWKATOPIB aCOIiOBAHOTO ar-
pOOiOpI3HOMAHITTS Bij] PiBHS aHTPOIIOTEHHOTO
HaBaHTaxeHHS (puc. 3). YiTKo mpoCcTeKy€eThCS
3aKOHOMIpPHICTB, IO HA TEPUTOPIAX, SKI 3a3Ha-
JM 3HAYHOTO aHTPOIOTEHHOTO THCKY, TUHAMI-
Ka YHCEIBHOCTI TBAPUH ONHUCYETHCS MOJEILTIO
nor-cepiii. Ha TepuTopisix 3 MeHIIUM aHTPO-
NOr€HHUM THCKOM JHHAMiKa TBApHH OIHCY-
erbcst  Mopensmu  llunda abo  Ilunda-
Mangens6porta [16].

AHai3 JMHAMIKH YUCEIBHOCTI BUMIB Y
yaci JI03BOJIMJIO 3HAWTH CUCTeMH AudepeHiiia-
JTHHHUX PiBHSHB:

—Xl =a X, +...+a,. X,
,t 117 1i N
(5)
—Xi =a.X, +...+a.X
At i1”™M i1

KoxxHe 3 piBHSHB BijloOpaxkae Xxapaktep
BIUIMBY Ha HIBHJKICTh 3MIHM YHCEJILHOCTI TIe-
BHOT'O BHJy YHCEJIFHOCTI IIbOTO BUJTy Ta IHIINX
BUJIIB YTPYIIOBaHHS.

Hwxdye HaBeieHa OUHAMIYHA MATPHIIS
JUISL YTPYTIOBaHHS CXiAHOI MiA30HU:

-0.67 -0.12 -0.02 -0.04

|031 -0.80 043 0.03 ©
1019 046 -0.82 -0.36
001 0.10 -0.06 -0.70

VY miif MaTpuIi Ta iHIIKMX y psAKax Ta
CTOBOIISIX TaKkHii MOPSJIOK BHIIB: Cipa KypimKa,
(hazan, nepeminka, 3aenp-pycak. Ciin Big3Ha-
YUTH, MO AlaroHajdbHI eIeMEeHTH MaTpPHIli, SKi
[I03HAYAIOTh BIUIMB YHCEIHLHOCTI BIAMIOBIIHOIO
BHy Ha HOTO MIBUIKICTH 3MiHH YHCENBHOCTI,
Bci HeratuBHi. lle cBiquWTH TPO HAABHICTH
aBTOPETYJIIOIOUUX MEXaHI3MIB Ha PiBHI OKpe-
MHX BHIIB.

JluHaMidHA MaTpULs IS HEHTPaIbHOI
MHI30HU MA€ BUTIISAL:

-053 -0.36 -0.36 -0.23

0.06 -053 0.17 0.08

A = (")
0.03 -0.37 -0.78 -0.06
023 039 -012 -0.77

Mix marpursiva A, Ta A; € TIEBHI KiJlb-
KiCHI pO301XKHOCTI, aje y SKiCHOMY IlJIaHi BOHH
€ ayxe nogiouumu. ITig sSKiCHOIW TMOAIOHICTIO
MaTpUIlb MH PO3YMIEMO HANPSMOK 3B’S3KY
(mo3uTHBHUIT a00 HEraTUBHMM), SKHH BiJo-
OpaxkaeTbCss MaTpULAMU. 3HaKu OL1st Koediri-
€HTIB IIUX MaTPHUIlh Maike OJJHAKOBI, 32 BHHSI-
TKOM XapakTepy BILUTUBY (pa3zaHa Ha MEPETiKy.
JuHamiuHa MoaiOHICTh MATPHIlh CBIYUTH MPO
LUTICHICTh yIpYIOBaHb TBAPUH Yy CXIiJHIA Ta
ueHTpanbHii migzoHax IliBHiunoro Ilpuazos’s
Ykpainu.

JuHamiuHa MaTpUI Ui 3aXigHOI ITi-
J30HU Ma€ BUTIIAL;
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Null Lognormal Mandelbrot
Preemption Zipf
5 10 15 5 10 15
I I I I I I I I I I I I
P_perdix E Ph colchicus H C coturnix E L eur E
a4
100 — W i
(o)
30 ° —
10 —
P_perdix C Ph colchicus d C coturnix C L eur C
3 7 Sso Wee% G%eaeeem SSSoseemcacosses | 300
=
S — — 100
=
<C
_ — 10
P_perdix W_Ph colchicus WC coturnix W L eur W
Q
300 —jea Ceags ~
- Seecngg M FCeos
100 Socso TOSeq, [~
30 —
10 M |
T T T T T T T T T T T T
5 10 15 5 10 15

Rank

Ymoeni noznauxu: BepxHiit psa — CXiJHa Mi30HA, CEPEIHIN — HEHTpabHA, HIKHIN — 3axigHa; P_perdixX — cipa
kipinka; Ph_colchicus — ¢aszan; C_coturnix — meperminka; L_eur — 3aenp-pycak; mo oci abCuuc — paHru Jat 3a
YHUCEIBHICTIO, TI0 OCi OPAWHAT — iX YHCEIbHICTh; TOYKH — CKCIIEPIMEHTANBHI IaHi, TiHIl — MOJENBHI 3aJIe)KHOCTI;
JUISL yCiX BHIIB CX1IHOT MiI30HHM, Cipoi Kypinku Ta (azaHa B LIEHTpalbHIN MiA30HI Ta (a3aHa B 3axXiJHIH MiA30HI
MOKa3aHUH PO3MOILT JIOT-CEpPii, I MePEeIiIKA Ta 3alII-pycaka EHTPAIBHOI MiJ30HN Ta TMEePEITKA 3aXiTHOT —
moenb Llunda, anst cipoi Kypinku Ta 3aifns-pycaka 3axigHoi migzonu — L{unpa-ManaensOpora.

Puc. 3 — Po3mnofiny BuiiB paHr-10CTaTOK 3a JIOMIOMOTO0 TEOPETUIHUX MOJIEIeH

-0.71 028 -0.44 0.02

_ 0.00 -0.34 -0.12 0.55 @®
0.19 -0.16 -0.76 -0.09
-0.37 020 065 -041

Ll maTpuis CyTTEBO BiJIPi3HAETHCS BiJ
MOMEPE/IHIX TEPEBAKHO HASBHICTIO OUIBIION
KUTBKOCTI TO3UTUBHUX KOEQIIlie€HTIB, SKi Ta-
KOX OiJIbImi 3a cBOiM MoayseM. O4eBHIIHO, IO
MaTpHIIS 3aXiTHOI MiI30HU BiIOOpaXkae SIKiCHY
CBOEPIAHICTh JIWHAMIKA TBApUHHOTO HACEJICH-
HS B YMOBaX MEHIIIOTO aHTPOIIOTEHHOTO THCKY.

Taka cucrema piBHSHb IMOBHICTIO Bif0-
Opakae NTWHAMIYHI BIACTHUBOCTI YrpyNOBaHHS
Ta JI03BOJISIE 3HANTH XapaKTEPUCTHUKHU CTIHKOC-
Ti TuHaMiky 3a JlsnyHoBuM. BeranoBiieHo, 1o
BCl CHCTEMH € CTIHKHMH. EjacTHuHICTB, SIK
OJlHA 3 XapaKTEPUCTHK CTIHKOCTi, HAHOIbILIA B
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yMOBax HaWOUIBIIOI TpaHCQopMarii eKocuc-
TeM. EJacTHYHICTh TOCTYIIOBO 3MEHIIYETHCS B
HaNpsIMKYy CXilHa — LEeHTpajbHa — 3aXigHa
ITiJ30HH, IO BiJIMOBia€ HAMPSAMKY 301JIbIICH-
Hs1 IHJIEKCY pi3HOMaHITTS MSA.

s BCix cHCTEM XapaKTepHa KOJIMBa-
JIbHA TIPUPOJIa TUHAMIKH TIOBEPHEHHS Yy CTalli-
OHapHuil ctaH. Bona o0yMoBIieHa MPUPOAOIO
BHYTPIIIHIX 3B’A3KiB MiXK €JIEMEHTAMH CHCTe-
MU Ta € BiJOOpaKEHHSIM BIACTHBOCTI CTilIKOC-
Ti. [IpHHINTIOBOIO OCOOJMBICTIO CHUCTEMHU 3a-
X1IHOI IMA30HM € BOJIOJIHHS HEIO BIIACTHUBICTIO
PEaKTUBHOCTI — 37aTHOCTI y TMpOIEeCi IOBep-
HEHHS JI0 CTAIliOHAPHOTO CTaHY IIiCJsl 30BHIII-
HBOTO TIOIITOBXY 3HAa4YHO BIJAXWIATUCS BIiX
CTaIllOHAPHUX XapaKTePUCTHUK.

Amnaniz giarpam po3scitoBaHHs (puc. 4)
HajJla€ HEOJHO3HA4YHI pe3yabTaTH MpO Xapak-
TEp BILIMBY NECTUILIMIHOTO HABAHTAKCHHS Ha
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Ymoeni nosnauku: mo oci a6C].[I/IC — NECTUIIUAHC HaBAHTAXXCHHS, KI'

Puc. 4 — 3anexHiCTh YUCETHHOCTI IHANKATOPHUX BUAIB BiJl piBHS MECTUIIUIHOTO HAaBaHTAXCHHS

iHauKaTopHi BUIU. Tak, mpu 30UIbIICH] Tiec-
TUIMTHOTO HABAHTAXKEHHS YMCEIBbHICTh TAKUX
BUJIIB SIK Cipa KypilKa, TeperijKa Ta JUCHIIS
3aKOHOMIPHO 3MEHIIYIOThCS, a TAKUX K (azan
Ta 3a€lb-pycak — 30UIbLIYIOTbCA. TakuMm 4u-
HOM, IpsIME MOPIBHAHHS NECTULMIHOTO HaBa-
HTaKCHHSI Ta YUCEIbHOCTI BUJIB HE A€ MOX-
JIMBOCT] OLIIHUTH PEajbHUN XapakTep BIUIUBY
3a0pyIHEHHSI arpoLeHO03iB MEeCTHLUAAMHU Ta

MPOJYKTaMH iX XiMIYHHUX TIepeTBOpeHb Ha Oio-
JIOT19HE PI3HOMAHITTSI.

CaMe mpOTWUJICKHUN XapakTep peakilii
BH/IiB-IHIMKATOPiB Ha TECTULIMIHE HABaHTa-
JKEHHS JI03BOJISIE C(OPMYJIFOBATH HACTYITHY
rinoresy. [lectuiiuHe HaBaHTaXeHHS HA QOHI
MPUPOIHOI JTUHAMIKH YIPYIOBaHb JKUBHX Op-
TaHi3MiB Ta PEKUMY CLIBCHKOTOCIIOIAPCHKOTO
BUKOPHCTAHHSI YTiJlb HEraTUBHO BIUIMBAa€E HE
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TIBKHM Ha OKpeMi MOIyJIsILii, ane i Ha eKOocHc-
TEMHI MEXaHI3MH Peryisimii (yHKIIOHyBaHHS
Ta cTiMKocTi. [ns mepeBipku wi€l rimore3n 3a
[Tonmmepom [17] mnpoBeAeHO MOJEIIOBAHHS
EKOJIOTIYHUX B3a€EMOJIIA METOJIOM CTPYKTYp-
HUX PiBHSHb.

CTpyKTypHa cXema eKOJIOTIYHHX B3ae-
MOJill B yMOBax MECTULHIHOTO HABAHTAKCHHS
HaBEJEHA HAa PUCYHKY 5.

n.05—= FPEST
"'\—-____\_U_lg o
0. 0 &
0.1%
0. 03— H
hﬁ_nzs>®
-0.15
0. 05— [

Mogens I03BOJIAC OIIHUTH BIUIUB IIEC-
TUIMHOTO HABAHTAXKCHHSI Ta CTPYKTYPH IOCi-
BHUX IUIOII HAa TUHAMIKY KOMIIOHCHTIB TBapUH-
HOI'O HaceJIeHHsd. BcTaHoBIeHO, 110 BIUIMB IIEC-
TUIMIHOI'O HABAHTA)KCHHS HAa TBAPHH € Hera-
tuBHEM. KoedirienTn nerepminaliii HaBeieHi y
HOPMOBAaHOMY BHUIJISII, IO JO3BOJISIE TTOPIBHIO-
BaTd BIUIMB (hakTopiB Ha iHmI (akTopu abdo
3MiHHI. Hali0inbIuii BIUTMB MECTHIUAIB BiTqy-
BalOTh MEPUIOTO  TOPSIKY

KOHCYMCHTHU

F_PERDIZE[=o. o0z

PH _COLCH

=004

C_COTURN|[=0.08

L_EUR |0 0z

FOX =0 02

Chi-3quaz==196.07, df=19, P-valu==0.00000, BMBEA=0.327

Ymoeni nosnauxu: P_perdix — cipa kypinka; Ph_colch — ¢asan; C_coturn — mepeninka; L_eur — 3aenp-pycak;
Fox — nucuns; Pest — nectunmane HaBaHTaXXeHHs; IOl KyJIbTyp: G — 3epHoBuX; H — consinauk; C — 0BOYEBI;
F1-F5 — natentHi dakropu; mudpu Ha CTpiNKax, sKi 3B A3YIOTh (JAaKTOPHU Ta 3MIHHI — HOPMOBaHI KOe]ilieHTH
JIeTepMiHaIlii; Ha IHAUBITyaTbHUX CTPUTKAX — CIICII(ITHICTh 3MiHHOT, STKa HE TOSCHIOETHCS MOJICILTIO.

Puc. 5 — CtpykTypHa MOJIeJIb BIIMBY NECTUIIMAHOTO HABAHTAXXEHHS HA TBAPUHHE HACEICHHS
B YMOBaX JIMHAMIKH CTPYKTYPH CUIBCHKOTOCIIONAPCHKHX TLTOII

(daxropu F1 Ta F3 — koedinientn nerepminarii
—0,79 Ta —1,56 BignosigHO). br1oK KOHCYMEHTIB
JIPYroro TOPSAKY 3a3Ha€ 3HAYHO MEHIIIOTO
BIUIUBY — Koe(illieHT JeTepMiHalii Ha (axkTop
F2 cknamae yume —0,27. JlareHtHuit dakrop
F5, sxuit BimoOpaxkae CTPYKTypy WOCIBHUX
IIJIOILI, BIUIMBA€E Ha BC1 O10TMYHI KOMIIOHEHTH.
HaitOinpmmii BIDIMB 341HCHIOETHCA Ha
¢daktop F3 (merepminamisi mopiBHroe 1,95).
[TpoTuneKHOro BIUIMBY 32 3HAKOM 3a3HAIOTh
¢daxropu F1 (merepminamisi ckianae —0,82) ta
F2 (-0,49). TakiuM YMHOM, YHUCETBHICTH KOMITO-
HEHTIB TBapUHHOTO HACEIICHHS 3HAXOJUTHCS
i1 BIUIMBOM SIK TIECTHIIMIHOTO HABAHTAXCHHS,
TaK i CTPYKTYpH MOCIBHUX IUIOL] CIJIbIOCTIKYJIb-
Typ. Y MoJesi eKOJIOTIYHI 3B’ SI3KU MiXk 010THY-
HUMH KOMIIOHEHTaMH MOKa3aHi SK peryJroro-
YMi BIUIMB KOHCYMEHTIB APYroro MOpAAKY Ha
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KOHCYMEHTIB IepIIoro nopsaky. Lleit Brums 3a
3HAKOM € HEraTUBHUM, IO BiJoOpaxkae pery-
JIIOBAHHS XMKaKaMH YHCETbHOCTI CBOIX KEPTB.
Brme xmxkaxiB Ha dakxtop F1 3Ha4HO NepeBu-
nrye BB Ha dakrop F3 (koedimientn aerep-
MiHarii —2,08 Ta —0,03 BiAmoBiaHO).

Cni BiI3HAYWTH, IO BIUIMB XIKAaKiB
Ha ¢axrop F1 3HauHO mepeBwIlye BILIMB Iec-
TUrHAiB. O4eBUIHO, 10 TP 301IbIIEHI TIECTH-
[UTHOTO HABAHTAXXCHHS PETYIIOIOYHH BILUIHB
xmwxakiB Ha ¢akrop F1 Oyne 3meHuryBatucs Ta
[pY 3arajJbHOMY TOKCHUYHOMY BIUIMBI HECTHLH-
JIB YUCEIBbHICTh JIEIKUX BHUIIB TBApUH MOXKE
3poctaTd. [lUM MOXXHA TMOSICHHTH Pe3yJIbTATH,
HaBeJCHI Ha PUCYHKY 4, [ie [IpY MiJBHILICH] Iec-
THIWIHOTO HABAHTAXKCHHS JESKI BHIH JIEMOH-
CTPYIOTh 301IbIICHHS YHCEIBHOCTI.
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3a pe3ynbraTaMu JIOCIIDKSHHS BCTa-
HOBJIEHO, IO IIiJ BIUIMBOM IECTULHOIB Haii-

OLIIBbII BPA3IMBHUM € PEryJIOI0UNi BIUIUB XMKa-
KiB Ha KOHCYMEHTIB HIKYUX ITOPSIIKIB.

Bucnoerxu

Bucoka wiinpHICT HaceleHHA Ta TycTa
iH(ppacTpyKTypHa Mepexa € iCTOTHUMH (hak-
Topamu TpaHcopmauii OGiOpi3HOMAHITTS Y
MeXax perioHy. ¥ Mekax AOCIHiIKyBaHOI Te-
puTtopii ominka iHaekcy MSA Bapitoe B Mexax
0-0.76. Cepenne apudmMeTdvHe 3HAYCHHS 1H-
JeKcy s periony craHoButs 0.10, mo 103Bo-
JIsl€e BU3HATH 3araIbHUM CTaH Oi0J0TigHOI pi3-
HOMAHITTS B PETiOHI K AyXKe HaIllpyKeHHH.

Jlist BCIX MOCIIPKEHUX arpoeKOCHCTEM
3a pe3yiabTaTamMH OlOiHAMKALIl XapakTepHa
KOJINBAJIbHA IIPUPOJA JUHAMIKY OBEPHEHHS Y
CTalioHapHUH cTaH. BoHa oOymoBieHa mpu-
POJIOI0 BHYTPIIIHIX 3B’SA3KIB MK €JIeMEHTaMH
CHUCTEMH Ta € BiIOOpaXKeHHSM BIACTHBOCTI X
eKoyoriuHoi cridkocTi. OOIpyHTOBaHO, IO

YHCENBHICTh OKPEMUX BHJIIB TBAPUH BKA3y€e HE
TUTBKH TPEICTABICHICTh TOTO abo 1HIIOTO BH-
Oy TBapHH, a € IHOUKATOPOM BiAMOBIAHOTO
Tpo¢i4HOrO PiBHS, UI0 3HAYHO PO3LIUPIOE MO-
JKJIMBOCTI IHTEpIIpEeTamii OACepKaHUX TaHUX
PO AWHAMIKY YHCEIhHOCTI BHIIB-010iHIH-
KaTopiB.

B yMoOBax MeCTHIHIHOTO TIPECHUHTY
HaWOUTBII BpPa3IUBUM € DPETYIIOIOYW BIUIAB
300(arie Ha KOHCYMEHTIB HIKYWX MOPSAKIB.
Tomy mpu 30inblIeH] TECTUIUAHOTO HABAHTA-
KEHHsI PEeryJIOI0OYMi BIUIMB XIDKAaKiB Ha psx
MpeaCcTaBHUKIB ¢iTodariB Oyne 3MeHIITYBaTH-
Cs, IO IOSICHIOE SIBUIIE 30UIBIIEHHS YHCETh-
HOCTI AesikuX ¢itodariB mpu 3araibHOMY TOK-
CUYHOMY BIUTHBI ITECTHUIIHIIB.

Kondgpnixm inmepecie

ABTOpH 3asBIISIFOTh, 0 KOH(IIKTY IHTEPECiB 040 MyOJIiKaIlii [OTO PYKOIHCY HEMAE.

Kpim TOro, aBTOpM MOBHICTIO JIOTPUMYBAIUCh €TUYHUX HOPM, BKIIIOYAIOUH IUIATIaT, (alibCH-
¢ikariro 1aHuX Ta MOJBIWHY ITyOJIKAIIifO.
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MONOGRAPH REVIEW
KUCHER A. V. "STRATEGIC DIRECTIONS OF THE DEVELOPMENT OF LOW CARBON LAND
USE TO STRENGTHEN RESILIENCE TO CLIMATE CHANGE"

Ha cyyacHoMy erami BIUTUB 3MiH KJTiMaTy Ha CUTECHKE TOCIIONAPCTBO YKPAiHN HE BHKIUKAE KO-
HOTO CyMHIBY. 3MiHH KJIiMaTy MalOTh Pi3HOOIYHI HACTIAKH TS BCiX KOMIIOHEHTIB MMPUPOJHAX Ta aHTPO-
noreHHuX NMaHamadris. KiriMaTiaHi yMOBH 31MCHIOIOTE MIPSIMUH 1 ONIOCepeIKOBAaHU BIUIMBH HA IPYH-
TOYTBOPIOBaJIbHI Tporiecd. CTaH TPYHTIB B YKpaiHi BHKIMKAE ICTOTHE 3aHETIOKOEHHS HAYKOBIIIB. 3a
nmanumu BueHnx HHIL «IHcTuTyT TpyHTO3HaBCcTBa Ta arpoximii iMeHi O.H. CokonoBcbkoroy, miora
JIETPaJIoBaHUX CLIBCHKOTOCIIONAPCHKHUX 3€MEIIb BUMIPIOEThCS B Mexkax 10—15 mun ra. Yactka nerpana-
uii 3emenb B YKpaiHi BHACTIIOK BTpAT IyMycCy i MOKMBHHUX PEUOBHH CTaHOBUTH Om3bKO 43 %. Pazom
13 I[UM, BIUIMB KJIIMATHYHUX 3MiH Ha POJIOYICTh IPYHTY CTaBHTh IIiJ] 3arp0o3y rapaHTyBaHHS TPOJOBOIIb-
4oi Oe3MEeKH HACCIICHHI0. TOMY Ha CydacHOMY €Tarli MUTaHHs PO3POOKH TEOPETHYHHMX 3acajl 1 MPHUKIIAI-
HUX PEKOMEHAIIT 1010 POTUCTOSIHHS MOXKJIMBMM HETaTHMBHUM HACJiJKaM 3MiH KJIIMaTy Ta HalpsMH
MOM’ SIKIIICHHS 1IMX 3MiH U ajanraiii arpoBUpOOHHIITBA J0 MOTOHO-KIIIMATHIHHUX (IIYKTyalliii HabyBae
Jenan Ounbioi BaxmBocTi. ['ipomMereoposioriudi ymoBu 3umoBoro nepioay 2019—2020 pp. He 3a0e3-
neymy (OpMyBaHHs 3aIaciB NPOAYKTUBHOI BOJIOTH B IpYHTaX YKpaiHH, JOCTATHIX /Ul MOBHOIIHHOTO
POCTY Ta PO3BUTKY CLILCHKOTOCIIOJAPCHKUX POCIIHH, IO B OEJHAHHI 3 1HIIUMHU HECTIPUSTINBUMH YHH-
HHMKaMH I OiIbIIe MOCHIIOITh aKTyalbHICTh POOJIEMH TapaHTyBaHHS IPOJIOBOJIBYOI Oe3nekn Hace-
JIeHHS ¥ CTAJIOro PO3BUTKY. Yce Iie IPYHTOBAaHO CBIJUUTH HPO AKTYaIbHICTh, CBOEYACHICTh, HAYKOBY
HOBH3HY Ta NPaKTUYHY 3HauyIicTk MoHOrpadii A. B. Kyuepa.

Penien3oBany MoHOTpadito MPUCBSIMEHO BUPIMICHHIO aKTyaJbHOI HAYKOBO-TIPAKTHYHOT MPOOJIEMH
— po3po0lLIi eKOJIOr0-eKOHOMIYHUX 3acajl 1 MPUKIIATHUX PEKOMEH AN 110710 POpMyBaHHS CTpaTEriYHuX
HaIpsIMiB PO3BUTKY HU3BKOBYTJICIIEBOTO 3¢MJIEKOPHCTYBAHHS SIK 3aIIOPYKH CTIMKOCTI J0 3MiH KJIiMary B
arpapHoMy cektopi Ykpaiuu. Lls MoHOrpadis € oHi€r0 3 HepIIuX Cpod KOMILICKCHO OOIPYHTYBATH 3
TO3UIIIT MKIUCIUILTIHAPHOTO W TPAaHCIUCIUTUTIHAPHOTO MiIXOAIB CTPATETiI0 i TAKTUKY PO3BHUTKY HU-
3bKOBYTJICLIEBOTO CLIIECHKOTOCTIOAPCHKOTO 3eMIIEKOPUCTYBAHHS T (JOPMYBaHHS CTaI0i KOHKYPEHTO-

! Kyuep A. B. Crpareriuni HarpsMu po3BUTKY HU3bKOBYTJICLIEBOTO 36MJIEKOPUCTYBAaHHS K 3alIOPYKH CTIHKOCTI
JIo 3MiH KimiMaty: MoHorp. Xapkis: ®@OII bpogin O. B., 2019. 202 c.

Kucher A. V. Strategic directions of the development of low carbon land use to strengthen resilience
to climate change: monograph. Kharkiv: Publisher Brovin, 2019. 202 p.
https://doi.org/10.13140/RG.2.2.22016.38400
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CIPOMOJKHOCTI arpapHUX MiAPUEMCTB ¥ ajanTariii 0 ri100aabHUX 3MiH KJIIMaTYy.

PenenzoBana mMonorpadisi ckiamaeTbecs 3 TPhOX B3aEMOIOB’si3aHUX posaitie. [lepmmit posmin
IPUCBAYEHO TEOPETUYHOMY OOIPYHTYBAaHHIO E€KOJOTO-€KOHOMIUHMX 3acall PO3BUTKY HH3bKOBYIJIE-
LEBOT0 3eMJICKOPHCTYBaHHS SIK 3aOPYKH CTIHKOCTI 0 3MiH KIIIMaTy B arpapHOMY CEKTOpi. Y LbOMY
PO3ILTI Ha OCHOBI aHaJi3y ¥ CHHTE3Y 3apyOiKHUX 1 BITYM3HSIHAX HAINPAIIOBaHb OOTPYHTOBAHO MPOTHO-
30BaHi 3MiHU KJIIMaTy Ta iXHiIi B3a€EMO3B’SI30K 3 EKOHOMIYHOIO pozuoqicno rpyHTiB chopMOBaHO KOM-
IIEKC 3aXO/IB MO0 ajanTaiii arpapHOro 3eMICKOPHCTYBAHHSA IO 3MiH KIIMATYy; yIeplle BBEICHO B
HAyKOBHIi OOII' IIOHATTS «HH3bKOBYIIICLIECBE arpapHE 3eMICKOPUCTYBAHH» 1 BU3HAYCHO HOTO CYTHICTS.
Y upoMy pO3AiJi aBTOPOM Ha 3acafax iHCTUTYLIHHOTO, CHCTEMHOT'0, CUTYaIliHOTO i MIXITUCLIUILTIHAD-
HHUX MiOXOMIB yHepiie po3poOJeHO LiTICHY KOHLEIII0 CTAIOrO YMpPABIiHHS OpraHIYHMM BYTJICIEM
IPYHTY B KOHTEKCTI TapaHTyBaHHS MPOIOBOIBYOI Oe3MeKH il afganTarii 70 3MiH KIIiMary B CLIBCHKOMY
TOCIIOAPCTBI YKpaiHu.

Y apyromy po3[iii po3TIISAarOThCs eKOCUCTEMHI METOIOJIOTIHHI 3acaiy OLIHIOBAaHHS 30MTKIB Bif
BTPaTH OPTaHigHOTO BYTJIEIIO 3 TPYHTY CLIBCHKOTOCIIONAPCHKHUX YTi/b. Y IBOMY PO3IiJli aBTOPOM Ha
3acajax KPUTUYHOTO aHali3y i cuHTe3y 3apyOiKHUX 1 BITYM3HIHAX METOAMYHHX ITiAXOAIB MIOI0 BU3HA-
YeHHs1 30MTKIB BiJl Jerpajaliii IpyHTiB TEOPETUIHO OOTPYHTOBAHO, pPO3pO0IIEHO, hOpMai30BaHO i ari-
POOOBaHO IIiTICHY METO/IOJIOTIF0 €KOHOMIYHOTO OIIIHIOBAaHHS 30MTKIB BiJ| Ierpanallii 3eMenb i IpyHTiB Ha
3acajax eKOCHCTEMHOTro Minxony. BoHa BKiIrouae JOTTYHO-CMHCIIOBY ¥ KOHLIEITyalbHY MOJEINI Ta Me-
TOJUKY BH3HAYEHHS 30WTKIB BiJ Jerpajaiii 3eMelb 1 IPYHTIB ¥ CUThCHKOMY TOCTIOAAPCTBi. AmpoOarris
ABTOPCHKOT METOMKH Jajia 3MOTY 3iHCHUTH OJTHY 3 MEepIIUX B YKpaiHi eKOHOMIUHY (TPOLIOBY) OIIIHKY
€KOCHUCTEMHUX TMOCITYT OPHOTO IIapy IPYHTIB CUTbCHKOTOCTIOAAPCHKUX YTi/ib, TOOYyBaTl €KOHOMETPH-
YHI MOZIETIi 3aJIeKHOCTI BAPTOCTI IIMX €KOCHCTEMHHUX TIOCIYT BiJl OCHOBHHX arpoXiMiYHHX MOKa3HHUKIB i
BU3HAYMTH 30UTKH Bijl 3HIDKCHHS BAPTOCTI BKa3aHUX MOCIIYT Ha HAI[lOHAILHOMY, 30HAJIbHOMY Ta perio-
HAJIbHOMY PiBHSX.

3HayHy yBary aBTOp MOHOrpadii NpPUAITUB HAA3BHYAMHO AaKTyalbHIN MpoOjeMi eKoJoro-
€KOHOMIYHOT'O OIIIHFOBaHHS 30MTKIB BiJ| CIIAJIFOBAHHS POCIMHHUX PEIITOK. 30KpeMa, IIHHOK B HAYKOBO-
MIPUKJIATHOMY acIleKTi € po3po0iieHa aBTOPOM HOMOTrpamMa (JTiHIHHA eKOHOMETPUYHA MOJIENb), 3aCTOCY-
BaHHsI SIKOT J1a€ 3MOT'y OIEPATUBHO KiJIbKICHO BU3HAYMTH €KOCUCTEMHI 30UTKH BiJl CIIAJIIOBAHHSI POCIIMH-
HUX PEIITOK 3aJIeKHO Bijl IXHBOT MACH Ha OJIMHUIIIO 3eMEJIBHOT TUIOIII M YMICTy OPraHIYHOTO BYIJIEINO. 3
ypaxyBaHHSM pe3yJbTaTiB EMITIPUYHUX PO3PaXyHKiB aOCOIFOTHO OOIPYHTOBAHO aBTOP 3alpPOIIOHYBaB
MOCHJIUTH €KOHOMIYHY BiJMOBIAJILHICTD 33 CHAIOBAHHS POCIMHHKX peliTok. KpiM Toro, B iboMy po3-
JIUTi 3aITPOTIOHOBAHO H arpoOOBaHO METOIWYHUH MiIXil IO €KOJIIOT0-eKOHOMIYHOT omiHkHu emicii CO, 3a
PI3HUX PIBHIB aHTPOIIOT€HHOT'O HABAHTAKCHHSI.

Tperiii po3ain MoHOTpadii MPUCBIYEHO MUTAHHIO OOTPYHTYBAHHS CTPATETIYHUX OPIEHTUPIB PO3-
BUTKY HU3bKOBYIJICLIEBOTO 3€MJICKOPHUCTYBAaHHS B KOHTEKCTi ()OPMYBAHHS CTAJIOl KOHKYPEHTOCIPOMO-
JKHOCTI arpapHHX MiANPUEMCTB Ta €KOHOMIYHOI POJFOUOCTI TPYHTIB SIK 3alIOPyKH CTIHKOCTI JIO 3MiH
kiimary. Llef po3ain npe3eHTye pe3yabTaTH MaKPOSKOHOMIYHOI'O OIIHIOBAHHS MOTEHINATY PO3BUTKY
HHU3bKOBYIJIELIEBOIO 3€MJICKOPUCTYBAaHHSA B YKpaiHi, BU3HAYEHHS €KOJIOr0-eKOHOMIYHOI €()eKTUBHOCTI
CTpaTETiYHUX arpoONpPUIOMIB PETYJIIOBaHHs BYIJICIEBOTO PEXHMY IPYHTIB, OOTPYHTYBaHHS TOTCHIIH-
HUX JpKepest piHaHCYBaHHS PO3BUTKY HU3bKOBYIJIELIEBOTO arpapHOro 3eMJIEKOPHCTYBaHHSI.

PesynbTatn MOHOTpa(ivHOTO JOCIHTIPKEHHS BIUTUBY OaJlaHCY OpPTraHiYHOTO BYTJIEIIO Ha (opMy-
BaHHS CTAJIOI KOHKYPEHTOCIPOMOXHOCTI arpapHHX MiAMPUEMCTB (3 BUKOPUCTaHHSM BEJIUKHX MacHBIB
JTAaHWX ), TTPE3EHTOBAHI B IIbOMY PO3[IiIi, TOKa3aly ()aKTHYHHUIA CTaH 1 HAsSBHI Pe3epBH iCTOTHOT'O TIOJIII-
IIEHHS CHTYyallii, a TAKOX JAJIM 3MOTy aBTOPOBi 3alpONOHYBATH MPIOPUTETHI 3aXOJH 1010 BAOCKOHA-
JIeHHSI OFOJKETHO-TIOIATKOBOTO PeryJroBaHHs PO3MHUPEHOTO BiITBOPEHHS BMICTY OPTraHiYHOTO BYTJICIIO
B IPYHTI CLIbCHKOrOCIIONAPCHKHX Yrifb. Lli pesyabTati MOXKyTh OyTH KOPHCHHMM SIK Ha MaKPOPIBHI ITijg
Yac po3poOKu i peaizallii €KOJOT1YHOI MOJIITUKH, TaK 1 HA MIKPOpIBHI ITi/l Yac yYXBaJICHHSI MEHEKepa-
MH 00TPYHTOBAHHX EKOJIOrO- €KOHOMIYHHX PIIlICHb.

Omxe, B WIOMY NPE/CTaB/ICHA MOHOTPa(is € aKTYalbHOI0 Ta IPYHTOBHOK) 3aBEPILICHOKO HaYKO-
BOIO POOOTOIO, IO CITUPAETHCA HA Cy‘{aCHl TEOPETU4HI PO3pPOOKH, eKOHOMlKO-MaTeMaTI/ILIHy 00poOKy
EMITIPUYHUX JaHUX, KOMIUIEKCHUH aHalli3 Ta y3arajJbHEHHS KPalloro BiTYM3HSHOTO i 3apyOiKHOTO J10C-
Bifly 3 mpoOieMH ajanraiii arpapHOTo 3eMJIEKOPUCTYBaHHA 10 3MiH KiiMaty. MoHorpadis Moxe OyTu
KOPHUCHOIO ISl TIOJITHKIB, yYEHUX, (axiBIiB-TIPAKTUKIB, HAYKOBO-TIEIarOTIYHHUX TIPAIliBHHUKIB, 37100yBa-
YiB BUILIOI OCBITH i YCiM, XTO LIKaBUTHCS €KOJIOT0-€KOHOMIYHUMH MMUTAHHSIMU PO3BUTKY HU3bKOBYIJIE-
[EBOT'O arpapHOTO 3eMJICKOPHCTYBaHHSI.

Penensis noctynuna 1o pepaxiii 24.05.2020 r.
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HayxoBe BuaHHS €KOJIOTIYHOTO (haKyJIbTeTy XapKiBCHKOTO HaIliOHATBLHOTO YHiBepcuTeTy «JItommHa
Ta noBKULIA. [IpobieMu HEOEKONOTi» € HAyKOBUM XypHAjIoM, SKui BKIoueHO 10 Ileperniky dhaxoBux
Bunanb BAK, ne myOmikyrOThCSI OCHOBHI pe3yNnbTaTH AMCEPTAIMHAX POOIT Ha 3M00YyTTS HAayKOBOTO
CTYIICHS JIOKTOpA 1 KaHaAuaaTa reorpadiyHux HayK.

Ho myOmikamii mpuilMarOThCs CTaTTi, SKI HaNHMCaHI YKpPAiHCHKOIO, POCIHCHKOIO ab0 aHTIIHCHKOIO
MOBaMH 3TiTHO 3a IPAaBHJIAMH JUIS aBTOPIB 1 OTPUMAJTU MO3UTUBHI PEKOMEH/IaIlii PEIICH3CHTIB.

IMTPABUJIA J1J151 ABTOPIB

Enextponna Bepcis opopmisieTsest y Gopmari Microsoft Word, mpudgt Times New Roman, po3mip
11, mixkpsiakoBuit intepBan 1,0, Bci monst mo 2,5 cMm. XKupHuMm mpudTOM BUAIISIOTHCS MiA3aroJOBKH Y
CTaTTi; KypCHB JAOMYCKAETHCS JIUIIE Y BUHATKOBUX BUIA/IKAX.

ImocTpanii, Bkmowatoun rpadikd i cxemu, MalTh OyTH po3MilleHi Oe3nocepeaHbO B TEKCTi.
ImtocTpanii mogaroThes yopHO-OimuMuU. CKpi3b, A€ MOXKINBO, MOUIJBHIINIE BUKOPUCTOBYBAaTH Tpadikd, a
He Tabmumi. Yci pucyHku mignucyBatd sk Pue. 1 — Haspa pucynky (posmip 10). Tabmumi Takox
opopmisitu 10 pozmipom. CnoBo Tadauust 1 (KMpHHM, TpaBopyd), Ha HACTYITHOMY pSAKY Ha3Ba
TaOJHUIIl — KUPHUM, 10 IEHTPY, po3mip 10.

OpieHTallist CTOPIHOK — KHIDKKOBa. BupiBHIOBaHHS — 10 mupuHi. A63am — 1,0 cm.

s crareit neoOxiano Bkaszatu YJIK (UDC) (miBopyu, po3mip 11), ininiaau Ta npizBuiine aBTopa
(po3mip 11, >xupHHUM, IPONKMCHUMH, IO LIEHTPY), HAYKOBUIA CTYIiHb Ta 3BaHHs (po3mip 11), moBHY Ha3BY
ycranoBu (po3mip 10, kypcuB) Ta ii moBHa aapeca, e-mail Ta ORCID ID (po3wmip 9, o nentpy). Hazpa
CTATTi ((KUPHUMU MPOMMCHUMH, 0 LEHTPY, 11 po3mip)

Hani nogatu anorarito (He Menmie 1800 3HakiB) Ta kirouoBi cioa (5-8) MmoBoro cratTi: po3mip 10,
iarepan 1,0. s ekciepuMeHTaTbHUX CTaTel IOJaTH CTPYKTYPOBaHE pe3toMe, /e Ma€ OyTH BKa3aHi
cioBa: Mera. Meroau. Pe3yabraru. BucHoBKH.

UYepes iHTEpBaI TaKOK MOAATH MPi3BHUILE, OpPraHi3aiilo, il HOBHY aJipecy, Ha3By CTaTTi, pO3IIUPEHY
QHOTAI[II0 Ta KJIFOYOBI CJIOBAa aHIIIHCHKOIO M pociiicbkoro (kokHa He Menine 1800 3HakiB) MoBaMu:
po3mip 10, mikpsaxoBuit iHTepBanm 1,0. AHoTamis mnoBMHHAa OyTH TOOyIOBaHa SK pedepar y
pedepaTuBHUX XKypHaIax Ta BiIpaKaTH CyTh €KCIIEPUMEHTIB, OCHOBHI Pe3yJbTaTH Ta iX iHTEPIPETAIIIO.
s ekcriepuMeHTaNbHUX CTaTel MOAaTH CTPYKTYPOBaHi pe3roMe Jie Mae OyTH BKasaHi cioBa: Purpose:
(Iesin). Methods (Metoawbi). Result (Pe3ysabTarei). Conclusion (BoiBo/bl).

CraTTi ApYKYIOTbCSA YKPaiHCHKOIO, POCIHICHKOIO Ta aHTIIIHCHKOI0 MOBaMHU.

TekcT eKkcrnepuMEeHTaNbHOI CTAaTTi MOBMHEH CKJIAAATHCS 3 HACTYMHUX pO3AiIiB: «BcTymy,
«Meromuka» («O0’ekTH Ta METOAW IOCIHiIPKEHHs»), «Pe3ymbratm», «OOroBOpeHHS» (MOMXIIMBUAN
00’enHanmit po3ain «Pe3ynpraTty Ta 00rOBOpEeHH»), «BuCHOBKMY, «JliTepaTypay.

Po3nin «BcTynm» MOBHHEH MiCTHUTH MOCTAHOBKY MPOOJEMH y 3arailbHOMY BHTIISIAL Ta i1 3B SI30K 3
BOKIMBUMH HAyKOBUMH a00 NpPaKTHYHAMH 3aBJaHHSAMHU; KOPOTKHH aHalli3 OCTaHHIX IOCIHIKEeHb 1
myOmiKaIii, y SKAX po3noyaTo pillleHHs JaHo1 IpoOIeMu, BUIUICHHS KOHKPETHUX HEBUPIIICHUX MUTaHb,
SKHM TIPUCBSUEHA CTATTS, (YOPMYITFOBAHHS METH POOOTH.

Po3nin «MeToauka» MOBHHEH MICTHTH BiJOMOCTI Mpo 00’€KT (00’€KTH) IOCIIKCHHS, YMOBH
€KCIIEPUMEHTIB, aHATITHYHI METO/IH, IPWIATN Ta PEaKTUBH.

Y posmimi  «Pe3ynbTatH  JOCHIDKEHBY» HAJAIOTHCS OTPUMAaHi pe3yiabTaTH Ta IOBHHHO
BiZIOOpakyBaTH 3aKOHOMIPHOCTI, SIKi BUTIKalOTh 3 OTpUMaHKX jJaHux. OTpumany iHdopmarlito HeoOXiJTHO
HOPIBHATH 3 HASIBHUMH JIITEPATyPHUMH JIaHUMH Ta MMOKa3aTH 11 HOBU3HY.

VY po3aini «BUCHOBKWY HAIA€ThCs y3arajJbHEHHS Ta IHTEpPIpETaLisl pe3ybTaTiB, aHai3 IPUUYUHHO-
HACITIIKOBUX 3B’SI3KiB MK BHSBJICHUMH e(EKTaMH, i TOBUHHO 3aBEPIIyBATUCH BiAMOBIII0 HA MMUTAHHS,
SIKE TMOCTABJICHO y BCTYIII.

Jlitepatypa 000B’si3k0B0 odopmisierbest 3a JACTY 8302:2015, matote Oyt Kepena, IO
omyOikoBaHi 3a octanHi 5 pokiB, URL — ne e: po3mip 10, mixkpsiakoBuit intepan 1,0. Kinbkicts
mocuiiank Ma€ Oyth He Mmenmre 15. Takok cIUCOK JiteparypH, sik References, mae 6yt momanmii 3a
crannaproM APA (mpi3Buie, iHiliany, Ha3Ba - aHMIIIHCHKOO, HANMpHKiHII y ayxkkax (In Ukrainian) a6o
(In Russian), BigmoBinHo, Ta Retrieved from ago DOI). [Tocuinanus Ha JtiTepaTypy y TEKCTI HOAAIOTHCS Y
NPSIMOKYTHHX JIy’KKaX 3 BKa3yBaHHSM HOMEpa 3a MOPSIAKOM IMOCHIAHHSA.

Anpeca peaakuii: eKoJoriyHuil $pakyabTeT, 4 OBepX, K. 4738, XapKiBCbKHUH HalliOHAJILHUN YHIBEPCUTET

imeni B. H. Kapasina, Maiinan CBob6oau, 6, XapkiB, Ykpaina, 61022

ten. 057 / 707-56-36, 057 / 707-53-86 mo006. 068-612-40-69  e-mail: ecology.journal@karazin.ua
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