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AHOTALIA
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VY nuceptariitHii  poOOTI TpPEACTaBICHI TEOPETUYHI Ta METOIOJIOTIUHI
3acajid 3aCTOCYBAaHHS BIJTEPMIHOBAHOTO Ta MHUTTEBOTO O10MOHITOPUHTY BOJIHUX
€KOCHUCTEM Ha OCHOBI OIlIHKM CTaOlIbHOCTI PO3BUTKY T1po0ioHTIB. Buspieni
MacimiTabu Ta HACHiIKU Jerpagamii BoaHux ekocucteM Ilomicess VYkpainw,
BU3HAYCHI [IJISHKU TOCUJIEHOTO0 aHTPOIOTeHHOTO THUCKY, SIKI 3HAYHOKO MIpPOIO
BILUIMBAIOTh HAa CTaH Ta YHUCEIBHICTh BOJHUX MAaKpo(diTiB. 3ampOorOHOBAHO HOBI
NIOXOAM JO0 TMOKpPalleHHS $KOCTI BOJM, CHOUPAIOYUCh Ha (iTopeMesianiini
0COOJIMBOCTI T1POOIOHTIB.

VY po060Ti BU3HAYEHO OCHOBHI TE€HACHIIT (OPMYBaHHS SKOCTI BOAHM B MEXax
TeTepiBCHKOro0 €KOJOTIYHOTO KOPHAOPY Ha OCHOBI PETPOCHEKTUBHOTO aHaII3y
SKOCT1 BOJIM 3a ocTaHH1 70 POKIB, 1 B aHAJTITUYHIN YaCTUHI pOOOTH 17€HTU(IKOBAHO
OCHOBHI €KOJIOTIYHI TpoOJeMH pO3BUTKY BOJHUX OiloreHo31B. BusHaueHi
oco0nmuBoCcTI  (pyHKIIOHYBaHHS BoAHUX ekocucrteM Ilomiccs VYkpainu, ski
3YMOBJIIOIOTh 3arajibHy JU(EepeHIliaiiio MOKa3HUKIB SKOCTI Boau. CTBOpEHO
IUJTICHY KapTUHY II0JI0 aHTPOIIOI€HHOTO THCKY Ha BOJHI €KOCHCTEMH B MEXKax
TeTepiBCHKOro €KOJOTIYHOTO KOPUIOPY, BU3HAYEH!I OCHOBHI YMHHUKH, KPUTHUYHI
JJISTHKY Ta Po3po0JIeH1 peKOMEeH Al I[0/10 MTOKPAIEHHS X CTaHy.

BusnaueHo, mo OCHOBHE HaBaHTa)XCHHS Ha TeTEepiBCHKUI EKOJIOTTYHUN
KOpUIOp 3IIACHIOETHCS BHACHIIOK HAJAXO/KEHHS OpraHiYHUX pPEYOBUH Ta
OpraHOT€HHUX €JIEMEHTIB 3 BOJI0301pHO1 TUIOIII, sIKa 3HAYHOIO0 MIPOIO0 PO30paHa Ta
HEJIOCTaTHHO 3allicCHeHa. ['ycTa Mepexa HaceeHUX MyHKTIB CIPUYUHSE CyTTEBHUM
HETaTUBHUN THCK y BHIJISAI CKHJIAHHS HEJOCTAaTHHO OYHWIIECHUX CTIYHUX BOJI.

Haiiripmmii cTad BOau BIAMIYEHHM y TOYKaX, IO MPUYPOUYEHI 10 MICIIb CKHJIaHHS
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CTIYHHMX BOJI 200 HAJAXOHKEHHS TOBEPXHEBOI'O CTOKY 3 I'yCTOHACEIEHUX MICIb 200
JIUISHOK ~ 1HTEHCUBHOTO IIPOMHUCIIOBOTO K CLIBCHKOTOCIIOAAPCHKOTO
HaBaHTaXeHHA. Tak, moripmieHHs sikocti Boau no Il kmacy cmoctepiraerscs y
MICHSIX BIUTMBY CTiuHMX BoA M. JKuromup, M. Kopoctumis, M. Pagomwuiiis,
cMmT. [BanKiB, M. MasuH, Ha IIISHIN THpJIa piky [piia Tomro.

Y Xxomi JOCHiKeHb BHU3HAUEHI Ta OMHUCaHI CTPYKTYPHO-(PyHKIIOHAJIbHI
O3HAKH BHUJOBOTO PI3HOMAHITTA MakpodiTiB y Mexkax TeTepiBChbKOro
€KOJIOTIYHOTO KOPUIOpY SK THIIOBOTO piukoBoro nanamadrty 3o0Hu [lomiccs
VYkpainu, BCTaHOBJICHUN (IOPUCTHUUHUNA CKJIAJ, 3M1MCHEHE pO3rPYITyBaHHS
BUJIOBOTO PI3HOMAHITTS 32 MOXOJ/KEHHSAM, KXUTTEBUMHU (HOpMaMH, BiIHOUICHHSIM
0 EeKOJIOTTYHMX (pakTOpiB cepeloBUIla. B  Mexax eKOJOTiYHMX 30H
MIpOaHali30BaHa YMCENBHICTh BHUJIB Ta iX MPOEKTUBHE MOKPUTTSA Ha JUISTHKAX 3
PI3HHM aHTPONOT€HHUM TUCKOM B MeXaX TeTepiBCbKOro €KOJIOri4HOro KOPUAopYy,
a TaKOX BU3HAYEHI 3aKOHOMIPHOCTI PO3BUTKY BOJHOI (pJIOpPH MPaBOOEPEKHOI Ta
JT1BOOEpEKHOT YacTUH p. TerepiB Ta ACSIKUX 11 MPUTOK SK MICIh 3 PI3HUM PIBHEM
PO3BUTKY 1H(PACTPYKTYpPHU HA TOCMOAAPCHKOTO OCBOEHHSI Ta 3/IIMCHEHO OLIHKY X
noaioHocTl 3a KputepieM CpilopeHceHa. HaiOinpm mogiOHUMM y JTOCHIHKEHHI
BUSBWIIMCS ~ (ITOLIEHO3M Yy  JUISHKaX  1HTEHCUBHOIO  AHTPOIOI'€HHOTO
HaBaHTAXEHHS, a 3aJIEKHICTh JAHOTO MOKa3HUKA B1J] IHTETPAILHOIO €KOJIOTTYHOTO
MOKa3HUKA SKOCT1 BOJM 3aCBIUMIIa BUCOKHM CTYITIHB JOCTOBIPHOCTI.

Po3po0iieHo Ta BU3HaY€HO OCHOBHI KpUTEPIi 3A1MCHEHHS BIATEPMIHOBAHOIO
OIOMOHITOPHMHTY, SIKHM Oa3yeTbCcs Ha aHali3l JUHAMIKM BHJIOBOTO CKIIQay
ditoneHo31B  TeTepiBCHKOrO  €KOJOTIYHOTO  KOPUAOPY 3a  IOKa3HUKaAMU
€KOJIOTTYHOI CTa01IbHOCTI W MIACTUYHOCTI 3 BUKOPUCTAHHAM JIUBEPCUTOOTTYHUX
KpUTEpiiB: 1HAEKCY BHAOBOro OararcTBa Mapraneda, iHAEKCY MOIIOHOCTI
CoilopeHceHa, 1HAEKCY 3arainpHoro OiopizHoMaHiTTd IllenHoHa, 1HAEKCY
nominyBanHsi CimricoHa Ta iHAekcy BupiBHsHocTi [lieny. 3a pesynbraramu
noOyI0BaH1 KOPEJNSIiiHI 3aJIe’KHOCT1, 10 JIO3BOJISATH, 3a JAHUMHU OOJIKY BH/IIB,
OTPUMYBATHU JaH1 NI0JI0 CTAOILHOCTI PO3BUTKY BOJIHUX €KOCUCTEM Ta € Oa3UCHOIO

KOMITOHEHTOIO BIATEPMIHOBAHOTO 010MOHITOpUHTY. J[OBE/IeHO, 1110 3a MOTIPIIECHHS
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SKOCTI BOJW CTIAKICTh TOMYJAIIi BHUIIMX BOJHMX POCIHH pPYHHYETbCS. A
MOKa3HUKU BUIOBOIO PI3HOMAHITTS € YITKUMH 1HAUKATOPAMH €KOJIOTTYHOT'O CTaHy
BOJIHUX €KOCHCTEM 3a yciMa JTOCIIHPKEHUMHU MTapaMeTpamH.

Hait6inpm BupakeH1 3MIiHHM BHJIOBOTO CKJIaJy MPOSBISIIOTECS Y TOYKax
HANICTOTHIIIOTO aHTPOMOTEHHOTO THUCKY 3a HAasgBHOCTI y BOJHHX EKOCHCTEMax
TOKCUYHHUX CIIOJIyK. 3HA4yHI BapillOBaHHSA JMBEPCUTOJIOTIYHUX MOKA3HUKIB
BiJI3HAYAJIM MPU JAOCATHEHHI BUCOKOI KOHIEHTpAIlll BaXKKUX METaJIB y JIOHHOMY
rpyHTi. HaificTOTHIIUI BIJTMB HAa BUIOBHUN CKJIAJl HAJAIOTh BUCOKI KOHIIGHTpAIlii
pyxoMux (opM KaTiOHIB IIMHKY Ta Kymnpymy 1 y OpuOepexHUX IpyHTax, 1 y
JIOHHUX BiJIKJIagax, xoua nepesuinenns ['JIK 3adikcoBani nuiie y apyrid rpymi
pedyoBHH. BCTaHOBIEHI TICHI KOpEALIMHI 3aJIeKHOCTI MIK BMICTOM YCIX
JOCIIJIKEHUX TPYIN BXXKUX METANIB y JIOHHUX BIAKJIAJaX Ta YHCEJIbHICTIO BU/IIB,
IHJIEKCOM JOMIHYBaHHs, 1HJEKCOM 3arajbHOoro OiopizHoMaHiTTs IlleHHOHAa,
iHaekcoMm BupiBHsAHOCTI Iliemy. Jlns iHpekcy BupoBoro OararctBa Mapraneda
TICHI 3aJISKHOCTI BCTAHOBJICHI Ui PyXOMHUX (OpM KaTiOHIB HIKeN0, KOOAJbTy,
IMHKY Ta KaaMIIO, JJI 1HIIMX TPyN 3B SI3KH BUABWIMCS ciaaOkumu. [[ns iHaekcy
CrifopeHceHa CTaOKMMU BUSBHIIUCS 3B SI3KH 3 BMICTOM pyXOMHUX (OpM KaTiOHIB
HIKEJII0 Ta XpOMy, JUIsl IHIIMX TPyHn PyXOMHUX (DOPM BaKKUX METaliB, OKpIM
KaT10HIB KOOAJIbTY, T€K BCTAHOBJIECHI TICHI 3B’ SI3KU.

BcranoBneni mopdoreHeTH4Hi 3MIHM Y JACSKUX BHUAAX POCIUH, IO
3pOCTalOTh 'y Mexax TeTepiBChKOro €KOJOTIYHOrO KOPUAOPY Ta BHU3HAYEHI
3aKOHOMIPHOCTI PO3MOJUTY 1HJEKCIB IHTETPAIbHOI (IYKTyallliHOi acuMeTpii B
3aJIeKHOCTI BiA sKocTi Bomu nisi tepurtopii [lomiccs Vkpainu sik Ga3ucHOT
KOMIIOHEHTH MHUTTEBOrO OIOMOHITOPUHTY, 3a pe3yJbTaTaMH JOCIIIKEHb
noOy/I0BaH1 KOPEJALIHI 3aJIeKHOCTI, SIKI MOXYTb OYTH BHKOPUCTaHI B SIKOCTI
MapKkepiB MPU MPOBEJICHHI 0101HANKALIMHOTO MOHITOPUHTY Y JaHOMY PET10HI.

VY nucepramiiiHii poOOTI BCTAHOBJICHO, IO TOPYIICHHS CTa0lILHOTO
PO3BUTKY €KOCHCTEM, B TOMY YHCJI 1 BIUTMBY aHTPOTIOTEHHUX YHHHHKIB, BUKIIUKAE
BIIXWICHHS Y MOP(OJOTiYHUX TMOKa3HUKAaX MKUBUX OPraHi3MiB, MNpU LHOMY,

OuratepanbHO CHUMETPHYHI OpraHi3aMH pearyloTb Ha 3MiHH O€3BEKTOPHUM
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NOPYUICHHSIM CUMETpIi, fika € BIATYKOM Ha HECHPUSATIMBUN CTaH CepEeAOBHIIA.
Tomy, MopdoreHeTH4YH1 3MIHM y JESKUX BHUJIB POCJIHMH, 1[0 BUIBHO 3pOCTAaOTh B
Mexax TeTepiBChbKOro eKOJOTTYHOTO KOPUAOPY, € IHPOPMAaTUBHUMU NOKa3HUKAMU
CTaJIOr0 PO3BUTKY IOIMYJIAIIN, a BU3HAUCHI 3aKOHOMIPHOCTI PO3MOJLIY 1HACKCIB
iHTerpanbHoi  (aykryamiitHoi acumerpii ams  Nuphar luteum (L.) Smith,
Potamogeton perfoliatus L. Ta Salvinia natans (L.) All. B 3aiexHocTi Bix SKOCTI
Boau aia teputopii [lomiccs YkpaiHu mokaszaiu BHCOKI CTYTEHI KOPESLIHHUX
3anexHocTel. TakuM 4WHOM, NJIsi CBITOBOi MpakTUKH Ta TepuTopii [lomicbkoro
pErioHy 30KpeMa PpO3LIUPEHO CHUCOK MOKJIMBUX POCIUH-1HAUKATOPIB IS
BU3HAYCHHS QIIyKTYalllifHOI aCUMETPIi.

Bussnena npsima 3aexHICTh MK KOePIiEHTOM (IyKTyalliiHOI aCUMETPIi 1
HalOiIbII TOKCUYHUX IS POCIMH Ipyl pyxoMux (opm Baxkux metanmis (NiZ,
Co?*, Zn%*, Cu?", Cd?"), a maiibinmpm BHpaxeHOI peakuis MakpoQiTis Oyna y
BIJIMOBIIb HA HASIBHICTh KPUTUYHUX 3HAUYCHB JAHUX KATIOHIB y JOHHUX BIJIKJIa/Jax.
Biaryku Ha aHTpONOTeHHUN THUCK Yy BUTJIAL JAepopMalliil JUCTKOBUX TJIACTHHOK
Buy Potamogeton perfoliatus L. mposiBuim TicHy NpsSIMOJIHIMHY 3aJI€KHICTh Bij
BMICTY pyXOoMHX ()OpM BaKKHX METaJiB y JOHHHUX BIJIKIaJaX, 32 BUKIIOUCHHIM
KOOaNIbTy, JJIsi SKOTO 3B’S30K BH3HAaYeHW sk cmabkmid. s Bugy Salvinia
natans (L.) All. maiticToTHImMi BIJIMB HA MOP(OTEHETHYHI MOKA3HUKU HAJAIOTh
BHUCOKI KOHIIEHTpAIIi1 HIKEI0, IMHKY, KYyTIpyMy. 3a JaHUM MOKa3HUKaMU BlAMIYEHI
npsiMl  TICHI 3aJ€KHOCTI, IO MIATBEPKYETbCA OTPUMAHUMH KOe(ill€EHTaMU
kopemsii. s xkobanmbTy Ta Kaamilo 3B’SI30K BHUSBHUBCS CIAOKUM. Y BHIJISII
3MIIIICHHS aCHMMETpPil JIMCTKOBHMX IUIACTHHOK MpejacTaBHUKIB poay Nuphar
luteum (L.) Smith Oynu BupakeHi HECHPUATIMBI KOHIEHTpAIl yCIX BaKKUX
MeTaJiB.

3a pesyJbTaTaMu JOCIIPKeHb BCTAHOBJIEHI KOPEJSLINHI 3aJeXKHOCTI MiXK
pPO3paxOBaHUMHU KPUTEPISIMH BIITEPMIHOBAHOTO Ta MHUTTEBOr0 OIOMOHITOPHUHIY,
3I1HCHEHO TOPIBHSJIbHY OLIHKY HalO1IbII 1HGOPMAaTUBHUX METOJIB BU3HAUCHHS

SIKOCT1 BOJTHOTO CE€peI0BHIIA Ta MO0y 10BaHa OJIOK-CXeMa B3aEMO3B’SI3Ky OCHOBHHX



KPUTEPIiB 1HTErPaAJIbHOI E€KOJIOT1YHOI OIlIHKK SKOCTI BOJW 31 BCTAHOBJICHUMU
MOKAa3HUKAMHU BIATEPMIHOBAHOTO Ta MUTTEBOT'O O10MOHITOPHUHTY.

Takox B pamkax poOOTH BHU3HAYEHI pEMeialliiiHi BIIACTUBOCTI JESKHX
MakpodiTiB [Tomiccs Ykpainu Ta 311iiCHEHO MOPIBHAIBHY OIIIHKY iX €(peKTUBHOCTI
3 BIIOMHUMH y CBITOBi MpakTUIll BUAAMH-pEMEAIaTOpaMH BOAHHX EKOCHCTEM, 3
METOI0 TOKPAIICHHS SIKOCT1 BOJU Ta 3/CIICBICHHS BUPOOHUYMX MPOIECIB HA eTarl
BOJOMIATOTOBKU. JlOBEAEHO, 10 BHUKOPUCTAHHS T1APO(GITHOTO 3aBaHTAXKEHHS
M0Ka3ajo BHCOKY €()EeKTHBHICTh HAMOLIBII PO3MOBCIOKEHUX BUIIB MaKpoQiTiB
TeTepiBCHKOro €KOJIOTIYHOTO KOPUJIOPY Y TMOKpalIeHHI YCIX JOCTIIKEHHUX
MOKa3HUKIB SIKOCTI BOJM, a €(QEeKT OYMCTKH BiJ TMOJIOTAaHTIB 3a JESAKUMU
noka3zHukamu cTaHoBUB 3050 %, BMiCT BaKKHX METaJiB MPU IbOMY 3HHKYBaBCS
B 3,959 paza. llopiBHsHHS (¢iTopeMemialliiHuX BJIACTUBOCTEH JAHOTO
yTPYTOBaHHS 11010 TIOJIMIICHHS CTaHy MOBEPXHEBUX BOJI 3 KIIACHYHUMHU BUIAMHU-
pemeaiaTopaMy NOKa3allo iX BUCOKY e(peKTUBHICTh. He3Bakaroun Ha MpHUCYTHICTh
y BOJl BaXKOOKHCHIOBAHMX OPraHIYHUX CHOJYK, TiApo]iTHE 3aBaHTaKEHHS
EKCIEPUMEHTAILHUX CIOPY O010J0TIYHOTO OYMIIEHHS 3MEHIITYBajl0 KOHIEHTAIIll
OCHOBHMX rpymn mnomoTanTiB Ha 40-53%. B TakoMy BHMaaKy MOXHa
PEKOMEHIyBaTH  TMPOXO/KEHHS  TOBEPXHEBHX BOJA  Yepe3  yrpymoBaHHS
Potamogeton perfoliatus L. + Salvinia natans (L.) All. mepen nmpoxompkeHHSIM
OCHOBHOT'O €Taly BOJOMIATOTOBKH, IO CYTTEBO JO3BOJUTH 3HU3UTH BUTPATU Ha
HEHTpali3alito, MOM SKIIECHHS, BUAAJIEHHS OIOr€HHUX €JIEMEHTIB Ta OPraHIuHUX
CHOJYK.

KitouoBi cioBa: G10MOHITOPUHT, MakpodiTH, SKICTb BOJM, MOBEPXHEBI

BOJM, O10pI3HOMAHITTS, (DIyKTyalliiiHa acuMeTpis, piTopeMeiaris.



SUMMARY

Fedonyuk T. P. Theoretical and methodological principles of biomonitoring
of water ecosystems in Ukrainian Polissya on the basis of evaluation of the
stability of macrophyte development. Qualifying scientific paper, manuscript
copyright.

Thesis for Doctor of Science in Agriculture in the area of specialization 03.00.16
"Ecology" — Dnipropetrovsk State Agrarian and Economic University, Dnipro, 2017.

The thesis presents theoretical and methodological principles of application
of deferred and instantaneous biomonitoring of aquatic ecosystems on the basis of
evaluation of stability of hydrobionts development. The scale and consequences of
the degradation of water ecosystems in Ukrainian Polissya have been detected, and
the areas of increased anthropogenic pressure have been identified which greatly
affect the condition and number of aquatic macrophytes. New approaches to
improving the water quality, based on phytothermic features of hydrobionts, are
proposed.

The main trends of forming water quality within Teteriv River ecological
corridor on the basis of a retrospective analysis of water quality during the last 70
years have been determined in the work, the analytical part of the thesis deals with
the main environmental problems of water biocenosis development. The
peculiarities of the functioning of water ecosystems in Ukrainian Polissya have
been specified, which determine the general differentiation of water quality
indicators. A holistic picture of anthropogenic pressure on aquatic ecosystems
within Teteriv River ecological corridor has been created, key factors and critical
areas have been identified and recommendations for improving their condition
have been developed.

It was determined that the main pressure on Teteriv River ecological
corridor is carried out due to the flow of organic matter and organogenic elements
of the catchment area, which is largely cultivated and not forested enough. A dense
network of settlements causes significant negative pressure in the form of dumping

of insufficiently treated wastewater. The worst state of water is in the sewage
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disposal or surface runoff sites from densely populated areas or areas of intense
industrial or agricultural pressure. Thus, deterioration of water quality up to the 3rd
class is also observed in places of influence of sewage in Zhytomyr, Korostyshiv,
Radomyshl, lvankiv, Malyn, at the Irsha River mouth, etc.

In the research, the structural and functional features of macrophytic species
diversity within Teteriv River ecological corridor as a typical river landscape of
Ukrainian Polissya were determined and described, the floristic composition was
determined, the grouping of species diversity by origin, life forms, relation to ecological
environmental factors was made. Within the ecological zones, the number of species
and their projective coverage in areas with different anthropogenic pressures within
Teteriv River ecological corridor were determined, as well as the regularities of the
development of the water flora of the right-bank and left-bank parts of Teteriv River and
some of its inflows as places with different levels of infrastructural and economic
development and their similarity by the criterion of Sieorensen was evaluated.
Phytocoenoses in areas of intensive anthropogenic pressure appeared to be the most
similar in the study, and the dependence of this indicator on the integral ecological
indicator of water quality showed a high degree of reliability.

The basic criteria for the implementation of deferred biomonitoring based on the
analysis of the dynamics of the species composition of the phytocoenoses of Teteriv
River ecological corridor on the indicators of ecological stability and plasticity using the
species-specific criteria, are: Margalef Species Richness Index, Serensen—Dice Index,
Shannon Diversity Index, Simpson’s Index, and Pielou’s Evenness Index. Based on the
results, correlation dependencies have been constructed, which will allow to obtain data
on the stability of the development of aquatic ecosystems according to the data of
species surveys and which are the basic component of deferred biomonitoring. It has
been proved that with deterioration of water quality, the stability of the population of
higher aquatic plants is destroyed. And indicators of species diversity are clear indicators
of the ecological state of aquatic ecosystems according to all the studied indicators.

The most striking changes in the species composition are manifested at the points

of the most significant anthropogenic pressure in the presence of toxic compounds in
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aquatic ecosystems. Significant variations in view indexes were noted when the high
concentration of heavy metals was reached in the bottom soil. The most significant
influence on the species composition is due to high concentrations of the active forms of
zinc and cuprum cations in both coastal soils and bottom sediments, although the
excessive maximum limits allowed were only in the second group of substances. The
close correlation between the content of all investigated groups of heavy metals in
bottom sediments and species numbers, the index of dominance, Shannon Diversity
Index, and Pielou’s Evenness Index were established. For Margalef Species Richness
Index, close dependencies were established for active forms of cations of nickel, cobalt,
zinc and cadmium, for other groups the bonds were weak. For Serensen—Dice Index
weaknesses were found with the contents of active forms of cations of nickel and
chromium; for other groups of active forms of heavy metals, except cobalt cations, close
ties were established as well.

The established morphogenetic changes in some species of plants growing
within Teteriv River ecological corridor and the regularities of the distribution of
the indices of integrated fluctuation asymmetry depending on the quality of water
for the territory of Ukrainian Polissya as the basis component of instantaneous
biomonitoring are determined, according to the results of the research, correlation
dependencies that can be used as markers in bioindicative monitoring in the given
region.

It was determined that disturbance of the stable development of ecosystems,
including the influence of anthropogenic factors, causes deviations in morphological
indices of living organisms, while bialaterally symmetrical organisms react to changes
in the non-vector disturbances of symmetry, which is a response to an unfavorable state
of the environment. Therefore, morphogenetic changes in some plants species growing
freely within Teteriv River ecological corridor are informative indicators of sustainable
development of populations, and the regularities of distribution of indices of integral
fluctuation asymmetry for Nuphar luteum (L.) Smith, Potamogeton perfoliatus L. and
Salvinia natans (L.) All. are determined depending on the water quality for the territory

of Ukrainian Polissya showed high levels of correlation dependencies. Thus, for world
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practice and for the territory of Ukrainian Polissya, in particular, a list of possible plant
indicators for the determination of fluctuation asymmetry has been expanded.

The direct relation between the coefficient of fluctuation asymmetry and the
concentration of heavy metals in the bottom sediments was revealed, the
dependence of the fluctuation asymmetry index on the concentration of the groups
of active forms of heavy metals which are the most toxic for plants (Ni%*, Co?*,
Zn?*, Cu?*, Cd?*) was revealed, and the most striking macrophyte reaction was in
response to the presence of critical values of these cations in the bottom sediments.
Responses for anthropogenic pressure in the form of deformations of the leaf
blades of the species Potamogeton perfoliatus L. had a close linear relationship to
the content of active forms of heavy metals in bottom sediments, except cobalt, for
which the bond was defined as weak. For the species Salvinia natans, the most
significant influence on morphogenetic parameters is due to high concentrations of
nickel, zinc, cuprum. According to these indicators there is a direct close
relationship confirmed by the obtained correlation coefficients. The connection
was weak for cobalt and cadmium. In the form of displacement of the asymmetry
of the leaf blades of the representatives of the genus Nuphar luteum (L.) Smith,
adverse concentrations of all heavy metals were stated.

According to the results of research, correlation dependencies between the
calculated criteria of deferred and instantaneous biomonitoring were established
and a comparative evaluation of the most informative methods for determining the
quality of the water environment was made and a block diagram of the
interconnection of the main criteria of integrated environmental assessment of
water quality with established indicators of deferred and instantaneous
biomonitoring was constructed.

Also, in the framework of the thesis, the remedial properties of some
macrophytes of Ukrainian Polissya were determined and a comparative evaluation
of their effectiveness was made with world-known species-remediators of aquatic
ecosystems in order to improve the water quality and to reduce the cost of

production processes at the water treatment stage. It has been proved that the use of
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hydrophilic loading showed a high efficiency of the most common species of
Teteriv River ecological corridor concerning the improvement of all investigated
water quality indicators, and the effect of purification from pollutants by some
indicators was 30-50%, while the content of heavy metals decreased by 3.9 — 5.9
times. The comparison of the phytoremediation properties of this group in regard
to the improvement of the state of surface waters with classical species-
remedyators showed their high efficiency. Despite the presence of heavily oxidized
organic compounds in water, the hydrophytic loading of experimental biological
purification facilities reduced the concentrations of the major groups of pollutants
by 40-53%. In this case, it is possible to recommend the application of preliminary
passage of surface water through the group of Potamogeton perfoliatus L. +
Salvinia natans (L.) All. before the main stage of water treatment, which
significantly reduces the costs of neutralization, mitigation, removal of nutrients
and organic compounds.

Key words: biomonitoring, macrophytes, water quality, surface water,

biodiversity, fluctuation asymmetry, phytoremediation.
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BCTYII

AKTYyaJdbHicTh gocaimxents. Y Jlokymenti «TypOorta mpo mmaneTy 3emuis
— Crpareris cranoro xutts» (Caring for the Earth. A Strategy for Sustainable
Living), po3pobieHoMy 1 omyOiiKOBaHOMY IpH CHiBPOOITHUITBI MixHapoHOT
cuiiku oxoponu npupoau (MCOIT — ITUCN), ITporpamu OOH 1o HaBKOTHIITHBOMY
cepenoBuiy (FOHEIT —UNEP), MixunapogHoro ¢gonny nukoi npupoau (BBD —
WWF) y xoBtHi 1991 poky oOrpyHroBaHo 17 rinobampHUX LiJIEH CTaIoro
po3ButKy Ha nepioa a0 2030 poxky, B TOMy 4YHCHI 1 THX, [0 3a0€3MEUyIOTh
30epeKEHHST KUBOI MPUPOJHU, 3aXUCT il CTPYKTYpPH 1 PI3HOMAHITTS €KOCHUCTEM
3emuti, BiJ AKMX 3ajexkath Oionoriuni Buau [1]. OxpemMoro cTpaTeridyHoo LTI
Crpaterii Bu3HaueHe 3a0€3MEUEHHS 1HTErPOBAHOTO YIPABIIHHSA BOJAHUMHU
pecypcaMud Ta MiHIMI3alis Jerpajanli OpUpPOJAHMX CEpelOBUI] ICHYBAaHHS Ta
MPUNUHEHHS BTpaT OiopizHOoMaHITTA [2]. OmHAK, Take YIpaBIiHHSI HEMOXINBE 0€3
3a0e3MeYeHHs] 3BOPOTHOrO 3B’A3KYy — 1HQoOpMamii Mpo CTaH CepeloBUINA Y
BIJINOBIJIb Ha OyJb-fKH BIUIMB 3 OOKY JIIOAMHHU Ta PO3YMIHHS MOKIJIMBOCTEN
IHTepIpeTallii Ta pO3yMiHHS I[bOTO 3B’SI3KY.

Jliist 3a0e3neueHHs peaiizallii IMX OCHOBHUX CTPATETIYHUX LJIed HEOOX1aHe
3MIACHEHHS OIIHKK CTaHy HaBKOJMIIHBOTO CEpPEAOBHINA Ha YCIX eTamax
aHTPOIIOTEHHOI MISUTBHOCTI y Tally3l mpupojokopuctyBanHs. Tomy y 1995 pomi
Kowmiciero OOH 3i Cranoro po3BuUTKy 0yJio yxBajieHo [Iporpamy pob6otu 3 BUGOpy
1HUKATOPIB CTAJIOTO PO3BUTKY, siKa BKJIOoYana O0ym3bko 130 iHAMKATOPIB PI3HUX
napaMeTpiB, B TOMY YHCJI 1 IHAMKATOPIB CTaHY HABKOJHUIIHBOTO cepenoBuia [3].

VY BignosigHocTi 10 Bomnoi PamkoBoi Jupextusu €C 2000/60/€C [4],
MPIOPUTETHUMHU TIPU OIMHII SKOCTI MOBEPXHEBUX BOJI BU3HAYEHI CTPYKTYpHI 1
GbyHKILIOHATIBHI KpUTEPil O10J0TIYHOI CKIJIAJOBOI SIK MPOBIAHOTO 1HAUKALIINHOTO
napaMeTpa CTajoro PO3BUTKY BOJHHUX €KOCHCTEM. Y BIAMOBIIHOCTI A0 III€i
OCHOBHHUX TIOJIOXKEHb, OJHAK crelr(iyHl Teosioro-reoMopdosioriyti, KIiMaTHYH1

Ta aHTPOMOTEHHI (PaKTOpy 0OYMOBUIM HEOOXIIHICTh YTOUHEHHS, KOPUTYBAaHHS Ta
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y3arajibHEHHS! METOAMK, 110 3aCTOCOBYIOTHCS B YKpaiHI 11010 €KOJOT1YHOT OI[IHKU
SIKOCT1 BOJIM Ta MOCUJIEHHS pOJjii G10JI0T1YHOT KOMIIOHEHTH MPH MPOBEJACHHI JaHO1
ominku. Ha oco0nmBy yBary 3aciayroBylOTh 1HIMKATOPU €KOJOTTYHUX 3MIHHUX, IO
0a3yloThCS Ha PpEaKIisIX JKMBUX OPraHi3MiB y BIUIMOBIAL Ha 3a0pyJIHCHHS
CepeoBHUIIA X ICHYBaHHS — O101HAMKAIIIIHI METOIH.

TeopeTnyHy OCHOBY BHKOHAHMX HaMU JOCIHIKEHb CTAHOBWJIM HAYKOBI
pO3poOKKM 3 TiApoxiMii, TiApoOiIoJIOrii, PYCIOBHX IMPOIECIB, OCOOIMBOCTEH
PO3BUTKY TIAPOJIOTIYHHUX TMPOIECIB PIYOK YKpaiHM Ta 3aKOHOMIPHOCTEH
dbopmyBaHHS BOAHUX (iTomeHO031B, pemerdiaiii Bomoim (XimpueBchbkoro B. K.,
Kmumenka M. O., I'poxoscbkoi FHO. P., Kmumenka O. M., Tapapika lO. O.,
Cratnuka [. 1., Ilucapenka II. B., XaputonoBa M. M., KykoBa A. B.,
3BepkoBchkoro B. M., Pomanenka B. [l., CaBunskoro B. M., Ilenemenka B. 1.,
I'opea JI.H., Caixka C.I., OpmoBa 0O.0O., 3akpeBcbkoro [I.B,
O6omoBcekoro O. I'. ta inmmux), [5, 6, 7, 8, 9, 10].

TpanuuiiiHo 3HayHa yBara MPUIUISETHCS KOHTPOIIO 3a SKICTIO BOJU
BIJIKDUTHX 1 MiJ3eMHUX JiKepen. Lle oOyMOBIIOETBCS TUM, IO BOJA — HEOOXI1JIHE
JOKEPEeIo ICHYBaHHS yCiX )KMBUX OPTaHi3MiB, OCHOBHUM KOMIIOHEHT BHYTPIITHHOTO
CepeZoBUIIA Ta CEPEIOBUIIE ICHYBaHHS 111 0araTbOX BUJIIB.

IcHyroua cucTemMa €KOJOTIYHOrO KOHTPOJIO Mepeadadyae HasiBHICTb
CHeIiai30BaHuX OpraHizailii, siki 3a0e3MeYy0Th MOCTIMHUI KOHTPOJb 32 SKICTIO
cepenoBumia [11], ogHak, B peaJbHUX YMOBAaX MOKJIMBE 3aCTOCYBaHHSI KOHKPETHOI
KUTBKOCTI TTOKA3HUKIB, 5Kl 1 SIBISIOTH COOOI0 CHUCTEMY 1HTEIPOBAHOTO KOHTPOJIIO
aKocTl cepenoBuia. [Ipu 1bOMy, BUpPIIIATBHUM KpPUTEPIEM € METOOJIOTIUHI
MUTaHHS Ta HasABHICTh OOJaAHAHHS IS OTICPATHBHOTO KOHTPOJIO MaKCHUMAJIBHOT
KUIBKOCTI MIOKA3HUKIB.

Y HaykoBOoMy TmpocTOpi BiAOYyBa€TbCAd TOIIYK HOBITHIX METOMIB Ta
napameTpiB, I1HTErpaiis TpaJULUIMHUX Ta HOBITHIX MOKa3HUKIB, 3 METOIO
IIBUIICHHS 1HOOPMATUBHOCTI JIAHUX ITI0JI0 SIKOCTI HABKOJIMIIIHHOTO CEPEIOBHUINA,
NiATpUMaHHS O1OpI3HOMAHITTS Y €KOCHCTEeMax, IO MIJJAl0ThCd HEraTUBHOMY

BIUTMBY JISUTBHOCTI JroAWHU. Ha mpoTwBary amapaTypHUM  METOJUKaM
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OloiHAMKAIIHI METOAM BIIOOpakaroTh HecmenudiyHi BIAMOBIAI 010J0TTYHUX
CUCTEM Ha pI3HOMaHITHI BUJM AaHTPONOTCHHOTO BIUIMBY, HaBITH Ti, IO HE
BiJIOOpaKaIOTHCS 3 JOTIOMOTOO TPATUIIIHHUX MeTOMIB. Lle mo3Bosse cipuitMaty ix
K 1HIWKATOp IHTETrpajbHOI J1i 0araTb0X OJHOYACHO IFOYUX AaHTPOIIOT€HHUX
¢dakTopis.

Y CBOIX JOCHIDKEHHAX MU 3alpoNOHYBalu C(HOPMYBaTH 1HTETPOBaHY
OIIIHKY Ha OCHOBI 3allydeHHS JaHWX II0J0 OIOpPI3HOMAHITTS Ta YHCEIBHOCTI
Makpo(iTiB, SKI XapaKTEPU3YIOThCS PO3MOBCIOKEHHSIM Ha TEPHUTOPii BCHOTO
[Tomickkoro perioHy, Ha JesSKUX IapaMeTpax iX poCTy Ta PO3BHUTKY 1, BpaxOBYIOUH
ix okpeMi (iToMeniopaTUBHI OCOOJMBOCTI, PO3MVIAHYTH MUTAHHS IOJO
MO>KJIMBOCTI TIOKPAITIEHHS CTaHy BOJHHX CEKOCHCTEM 3a paxyHOK pO3CEICHHS

OKpPEMUX BHU/IIB.

3B’5130Kk po00TH 3 HAYKOBUMH NPOrpamMaMu, IiaHaMu, TeMamu. Po6ora
BUKOHAHAa  BIAMNOBIHO JO  HAyKOBO-IOCHiAHUX  TeM  JKUTOMHPCHKOTO
HAI[IOHAJIBHOTO arpoeKOJIOTIYHOTO YHIBEpCUTETY Ha Kadenpl ekoJorii Jicy Ta
Meniopalii (HuH1 — Kadeapl eKoJIorii jicy Ta 0e3MeKu KUTTENISUILHOCTI). [10ah0B1
JOCIIJIKEHHSI TPOBEJECHO Ha CTalllOHAPHUX TOYKax OOJIKY 3TiAHO 3 TaKUMU
HAayKOBUMHU TemaMu: «bilojioriyne O4YMIEHHsI CTIYHUX BOJ PI3HOTO MOXOJKEHHS
(2012-2015 pp., Ne ZIP 0112U007135) «bionoriuHa iHIUKaIlisS Ta MOHITOPHUHT
3a0py/IHEHD BOJHUX €KOCHUCTEM KutomupiruHm» (2012-2015 pp.,
Ne JTP 0112U007134); «Exonoro-06ioyioriydHi 0cOOJUBOCTI BOJHHX IHTPOMYIICHTIB
[Tomces VYkpainm» (2012-2015 pp., Ne J[P 0112U007133); «bionoriune
OYHUILICHHS CUTBCHKOTOCTIOIAPCHKUX CTIYHUX BOI» (20122015 pp.,
Ne JTP 0112U007135), «OtiHka €KOJIOTIYHOTO cTaHy Manux pidok [lomices
VYkpainu Ta po3poOka 3axomiB mogo #oro mokpamenusy (2016-2020 pp.,
Ne TP 0116U008789), «Exoioriuna OIliHKa CTaHy AHTPOIIOT€HHO
TpaHC(OPMOBAHUX EKOCHUCTEM M. JKUTOMHUpa Ta BU3HAUYEHHS 3aXOJiB MO0 iX
nokparenus» (2016-2020 pp., Ne JIP 0116U008788). ¥V mocmimkeHHsIX 3100yBay

Opasia 6e3MoCcepeIHIO YUacTh Y IKOCTI BUKOHABIIS.
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Po6ora BuKOHaHa BiJIMOBIHO A0 TOCIAOTOBIPHUX HAYKOBO-OCIIIHUX TEM 3a
3aMOBJICHHSIM ~ YTIPaBIIIHHS €KOJIOTil Ta MPUPOJHUX pecypciB  KuToMupchbkoi
obmacHOi Aep:kaBHOI anmiHicTparii: «Po3poOka meromy O10JOTIYHOT IHTUKAI] Ta
MOHITOPUHTY 3a0pyAHEHHs BOJHUX ekocucteM JKuromupmuuam» (2013 p.),
«bionoriuna iHguKamisg Ta ¢iTomerniopaiis BOJHUX €KOcHCTeM JKUTOMHPIIMHID
(2014 p.), «Po3pobka 00:1aCHOT KOMIUIEKCHOI MPOTrpaMy OXOPOHH HABKOJIMIITHHOTO
MPUPOJHOTO cepenoBuina B JXXutomupcrkin obmacti Ha 2014-2017 pp.» (2014 p.),
«[igpoditHe ouwmineHHs CTIUHUX BoA  JKUTOMHPIIMHM Ta  TEPCHEKTUBU
BUKOPUCTaHHs  BiAnpaiboBaHoi Qiromacu pocimun» (2015 p.), «biosmoriynuit
MOHITOPHUHI' BOJ] IOBEPXHEBUX Ta MIJ3EMHUX JIKEpENl MUTHOTO BOJOIOCTauYaHHS Ta
puborocnoaapcskoro mpusHadeHHs» (2016 p.), ne 3100yBad BHUCTynajna y SIKOCTI
BUKOHABIIS.

Mera Ta 3aBIaHHS J0CJHiJI:KeHHsA. MeTa — BCTAaHOBUTH Ta OOIPYHTYBaTH
TEOPETHUYHI Ta METOJOJOrIYHI AacleKTH 3aCTOCYBaHHA BHJI0OOJIKOBHX Ta
MOP(OreHETUYHUX TMOKA3HUKIB  CTAOLIBHOCTI  PO3BUTKY Makpo(iTiB  JyIsd
3MIACHEHHS O101HJIMKAIIHHOI OLIHKM CTaJOro0 PO3BUTKY BOJHUX E€KOCHUCTEM Ha
teputopii [lomices Ykpainu Ta BUBHAUNUTHU NUISXHU iX peMeiallii.

I'inore3a nociimkenb. BupooOiikoBi Ta MopdoreHeTHYHI mNapameTpu
PO3BUTKY YIpylOBaHb BOJHUX MaKpO(QITIB MOKYTh OyTH BUKOPUCTaHI K KpUTEPIl
CTaJIOTO PO3BUTKY BOJAHHUX €KOCHUCTEM, BOHU € 1HPOPMATUBHUMH TECT-00’ EKTaMH,
K1 TIpUJATHI 70 3acTtocyBaHHs Ha Teputopii Ilomiccs Vkpainm, a 3a cBo€ro
3IATHICTIO 10 TpaHcopMallii SIKOCTI BOAM MOXYTh BHUCTYHATH TMOTYXKHUMH
CEpEIOBUIIIETBIPHUMU UYWHHUKAMH, SKI HE JIHIIEe pearyrTh Ha 3MIHH Y
eKOJIOTIYHUX TMOKa3HWKaX BOJHHMX EKOCHCTEeM, a i OepyTh aKTHBHY y4acTh Y iX
MOKPAIICHH] 32 HU3KOK0 (h13MKO-XIMIYHUX TTOKA3HHKIB.

JJist IbOTO BUPIIIYBAIUCh TaKl OCHOBHI 3A80AHHSL:

— BU3HAYCHHS OCHOBHHMX YMHHUKIB aHTPOMOTEHHUX 3MiH BOJHUX €KOCHCTEM
y Mexax TeTepiBCbKOTo €KOJIOTTYHOT0 KOPUIOPY Ta OlliHKA MacIITabiB 1 HACHIIKIB

iX BIUIMBY Ha SIKICTb BOJIH;
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— TMPOBEICHHS PETPOCIEKTUBHOTO aHalli3y MpoleciB (pOpMyBaHHS SKOCTI
BOAM B Mexax TeTepiBCBKOro €KOJOTIYHOrO KOpuAopy 3a ocTaHHi 70 pOKIB,
OlLlIHKA OCHOBHHX HANpsMKIB JMHAMIKH 3a TpboMa OJOKaMHM TOKa3HUKIB Ta
BU3HAYCHHS 1HTETPOBAHMX EKOJIOTIYHUX 1HJEKCIB SAKOCTI BOAM Yy TOYKax
CTIIOCTEPEKEHB;

— BHU3HAYCHHS OCHOBHUX IapaMeTpiB Ta MacIITa0iB BIUIMBY cTadimizamii Ta
necradimizaiii JanamadTie Ha (HOpMyBaHHS €KOJIOTTYHOI SKOCTI BOJIM B MEXKax
TeTepiBCbKOTO €KOJIOTTYHOTO KOPUAOPY;

— BU3HAYEHHS CTPYKTYPHO-(DYHKIIIOHAIbHUX O3HAK BHUJIOBOTO PI3HOMAHITTS
B Meax TeTepiBChKOro €KOJIOTTYHOTO KOPUAOPY Y MUISHKAX 3 PI3HUM CTYIEHEM
OCBOEHOCTI 3aIlJIaBH PIYKOBOTO JIAaHMIIA(Ty, BUSABICHHS KPUTUYHUX CKOTPYH Ta
6ioMopd 1O BIAHOILIEHHIO JIO PI3HUX €KOJIOTTYHUX (aKTOPIB;

— BCTAHOBJICHHSI (DJIOPUCTUYHOTO CKJIaay, UHUCEJIBHOCTI BHAIB Ta iX
IIPOEKTUBHOTO MOKPUTTA B MeXaX TiIPOJIOTTYHUX €KOJIOTTYHHMX 30H Ha JUISTHKAX 3
PI3HUM aHTPONOTEHHUM THCKOM B MeKax TeTepiBCbKOTO €KOJIOTTYHOTO KOPUIOPY
3a OCHOBHMMH OJIOKOBUMH IHJAEKCAMU SKOCTI BOJM Ta BMICTOM TOKCHYHHX
PEYOBHH Y JJOHHUX BIJKJIAJaX Ta MPUOEPEIKHUX TPYHTAX;

— 3AIMCHEHHS  aHajizy JAWHAMIKA  BHJIOBOrO  ckjiagy  (DiTOleHO3iB
TeTepiBCbKOrO  €KOJOTIYHOTO  KOPHIOPY 3a  IOKAa3HUKAMH  €KOJIOT14HOI
CTaO1ILHOCTI ¥ TIJJACTUYHOCTI 3 BUKOPHUCTAHHSIM HACTYITHUX KPHUTEPIiB: 1HACKCY
BUJIOBOTO OararctBa Mapraneda, iHaekcy BuAoBoro pizHomaHiTTs LlleHHOHa,
iHaekcy gominyBanHs CiMmIricoHa,  1HAEKCY BupiBHsHOcTI [liemy, iHaekcy
noaioHocti ChilopeHceHa;

— BCTAHOBJICHHS TMapaMETPiB 3aCTOCYBaHHS CHCTEMH KOPOTKOTEPMiHOBOTO
(MUTTEBOTO) O1I0MOHITOPUHTY Ha OCHOBI MOP(OTCHETUYHUX 3MIH Y JESKUX BHIIB
pOCIWH, WO POCTYTh Yy MeXax TeTepiBCHKOTO0 €KOJIOTIYHOTO KOpUIopy Ta
BU3HAYECHHS 3aKOHOMIPHOCTEN PO3MOIUTY 1HTErpajibHUX 1HIAEKCIB (QIIyKTyaliiHOl

acUMeTpil 3aJeXKHO BiJl AKOCTI Boau A Teputopii [lomices Ykpainu;
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— BHU3HAQYEHHS  3aKOHOMIPHOCTI  PO3MOJAUTY  IHTErpaJIbHUX  1HJAEKCIB
bayKTyaliiHoi acuMeTpii BOAHUX MaKpo(]iTiB 3aJI€KHO BiJl HASBHOCTI TOKCUYHUX
CTHOJYK Yy JOHHUX BIJIKJIaAax 1 NpuOepexHUX IPyHTaX;

—  JocaipkeHHs (ITOMENIOpaTUBHUX OCOOJMBOCTEH BOJHMX Makpo(diTiB Ta
BU3HAUEHHS X peakiii Ha BMICT OKpPEMHX XIMIYHUX KOMIIOHEHTIB y BOJHHUX
eKOCHCTeMax 1 MPOBEACHHS OI[HKM YCIHIIIHOCTI €KOJOTIYHOTO BUIIPOOYBAHHS
JeAKUX BHUIIB POCIUH 1 (piTopememialiii BOJONM 3 METOIO MOJIMIICHHS SKOCTI
BOJIM Ta 3/ICUIEBJICHHS BUPOOHUYMX IMPOIIECIB HA €Tari BOAOMIATOTOBKH B yMOBAx
[Tomices Ykpainu;

— BCTQHOBJICHHS  KOPEISALIMHUX  3al€KHOCTEH MK  PO3paxOBaHHUMHU
KpUTEPISIMA BHUJIOBOTO PI3HOMAHITTS Ta 3/A1MCHEHHS NOPIBHSAIBHOI OLIIHKHU
HaNWOUIBI 1HPOPMATHBHUX METO/IIB OIIIHKHU SKOCTI BOJHOTO CEPEIOBHUIIIA.

O0’€KT AOCHIIKEeHHSA: 3MIHH CTPYKTYPHO-(DYHKIIIOHAJIbHUX OCOOJIMBOCTEM
yIpyHoBaHb BOJHUX MAaKpO(QiTiB 32 Pi3HOT IHTEHCUBHOCTI BIUIMBY aHTPOIOT€HHHUX
YMHHUKIB Ha CTaH BOAHUX exocucteM [lomices Ykpainu.

Ipeamer pocaimxenHsi: (iTOIHAUKALIIHI, (ITOMETIOPATUBHI Ta MapKeEpHIi
O3HAKU K TMPOSBH MEXaHI3MIB aJalTUBHOCTI YIPYIIOBaHb BUIIUX BOJHUX POCIHH
3a BIJTUBY aHTPOIIOTEHHUX YMHHHKIB B yMoBax [lomiccs Ykpainu.

Metoan [OCJaiIZKeHHSI: 3arajJbHOHAYKOBI (aHaNI3y, CHHTE3y, JOCIHiay,
CIIOCTEPEKEHHS, TIMOTe3H, HIYKIIT, NeAyKIlii — A1 BUOOPY HAmpsIMiB HAYKOBHX
JOCHIPKEHb U OmpaloBaHHs (PaKTUYHOrO Martepiay); CIeliaibHl: MOJIbOBI,
denosoriyni; OioMeTpUYHI; OOJIK BHIOBOTO PI3HOMAHITTA Ta PO3PAXyHOK
MPOCKTUBHOTO TOKPUTTS BHUMIIB), jabopaTopHi (MopdosoriyHi: BH3HAYEHHS
napameTpiB  JIMCTKIB MPU BCTAHOBJIEHHI 1HAEKCIB (IyKTyalliitHOI acuMmeTpii;
¢b1310510T0-010X1MIYHI: BU3HAYEHHSA (PI3MYHUX Ta XIMIYHUX TOKA3HHKIB SKOCTI
BOJIY, IPYHTY, JOHHUX BIAKJIAIIB Ta XIMIYHOTO CKJIaay (iTOMacu) Ta MaTeMaTUKO-
CTaTUCTUYHI METOJU (KOpesUiMHUN, BaplallliiHUi, perpeciiiHuil, AucnepciiHui
aHami3 (I BU3HAYEHHSA  JOCTOBIPHOCTI  pe3yibTaTiB, MIHJIMBOCTI  Ta

B32€MO3AJIE)KHOCTEN O3HAK 1 BIIACTUBOCTEN).
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HaykoBa HOBHM3Ha oJ1ep:KaHUX Pe3yJIbTATIB
Bnepuwe:

- CTBOPEHO IIUTICHY KapTHHY IIOJ0 AaHTPOIIOTEHHOTO THCKY Ha BOJHI
€KOCUCTEMHU B MeKax TeTepiBChbKOro €KOJOTTYHOTO KOPUIO0pY, BU3HAUEHI OCHOBHI
YUHHUKY, KPUTHYHI JUISHKA Ta po3po0JieHI peKOMEHIAIll 00 MOJIMIIeHHS iX
CTaHy;

- BHU3HAYEHO CTPYKTYpHO-(GYHKIIIOHAJIBHI O3HAKH BHJOBOTO PI3HOMAHITTS
Makpo(iTiB y MeXax EKOJIOTIYHMX 30H Ha JUISHKAX 3 PI3HUM aHTPOIIOTCHHHUM
TUCKOM B Meax TeTepiBChKOTr0 €KOJIOTTYHOTO KOPUIOPY;

- BUSBJICHO Ta BU3HAYEHO OCOOJUBOCTI KUIbKICHUX MPUCTOCYBATBHUX PEAKIIii
yrpynoBaHb BoAHMX (iToueHo3iB Ilomicecss YkpaiHu Ha aHTPOIOT€HHHU THCK
PI3HOI IHTEHCUBHOCTI, BU3HAYEHI MOPOTOBI KOHIICHTPAIlll YyTJIMBOCTI MakpoQiTiB
JI0 BMICTY BaXKKUX METAJIIB Y MPUOEPEKHUX IPYHTAX 1 JOHHUX BIJKIIAIaX;

- 3M1ICHEHO aHali3 JMHaMIKM BUAOBOrO CKIany (iToneHo31B TeTepiBChbKOro
€KOJIOTIYHOTO ~ KOPUAOPY 3a TIOKa3HUKAMHU EKOJIOTIYHOiI CTaOUIbHOCTI
IUTACTUYHOCTI 3 BHUKOPHCTAHHSIM BHJIOOOJIKOBUX KpHUTEPIiB Ta m0OyAOBaHi
KOPEJISIIITHI 3aJIE5KHOCTI, IO J03BOJIAIOTH OIIHUTH PIBEHb CTAOUIBHOCTI PO3BUTKY
BOJHUX €KOCHUCTEM, sIKi € 0a3lCHOK KOMIIOHEHTOK BIJITEPMIHOBAHOTO
O10MOHITOPHHTY;

- BHM3HAYEHO CTYIIIHb BIUIMBY OCHOBHHX I'PYIl OJJOKOBUX 1HIEKCIB SIKOCTI BOJH 1
HAsSBHOCTI TOKCUYHHUX CIIOJIYK y JOHHHUX BiAKJIagax Ta MpHOEpeKHUX IPyHTaxX Ha
BUIIE Ha3BaH1 MOKA3HUKH BIATEPMIHOBAHOTO Ta KOPOTKOTEPMIHOBOTO (MUTTEBOTO)
O10MOHITOPUHTY BOJIHUX €KOCUCTEM;

- BCTAHOBJIEHO MOP(OTr€HETUYH1 3MIHU Y JE€IKUX BUIAX POCIHH, IO POCTYTh Y
Mexax TeTepiBChKOrO €KOJOTIYHOTO KOPHAOPY Ta BH3HAYEHO 3aKOHOMIPHOCTI
PO3MOJIITY 1HACKCIB 1HTErpaibHOI (QIIYKTYyaIlliHOI acUMETpil 3aJIe’KHO BiJl SKOCTI
Bogu s teputopii  Ilomices  Ykpainm sk 0a3MCHOI  KOMIIOHEHTH
KOPOTKOTEPMIHOBOTO (MUTTEBOTO) 010MOHITOPUHTY;

- BHM3HAYEHO peMe[lialliifHi BIacTUBOCTI Aeskux MakpoditiB [lomices Ykpainu

Ta 31ICHEHO MOPIBHSJIBHY OLIHKY iX €(EeKTHMBHOCTI 3 BIJOMHUMHU Yy CBITOBIH
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MPaKTULl BHAAMH-PEMEIIATOPAMH BOJIHUX €KOCHUCTEM 3 METOI MOJIMIIECHHS
SIKOCT1 BOJIU Ta 3JICIICBJICHHS BUPOOHUYMX MPOIIECIB HA €Talll BOJIOIIATOTOBKH.

- BCTAHOBJICHO KOPEJAIINHI 3aJIeHOCTI MK PO3PaXOBAaHUMH KPUTEPISIMH
BIITEPMIHOBAHOTO Ta KOPOTKOTEPMIHOBOTO (MHUTTEBOTO) OIOMOHITOPUHTY Ta
3M1ACHEHO TOPIBHSAJIBHY OLIHKY HalO1IbII 1HGOPMATUBHUX METOJIB BU3HAYCHHS
SIKOCT1 BOJTHOTO CEPEIOBHIIIA.

Yoockonaneno:

- METOJMKY TMPOBEACHHS BIATEPMIHOBAHOTO 1 MHUTTEBOrO OI1OMOHITOPUHTY
CTaJIOTO PO3BUTKY BOJAHHMX €KOCHUCTEM Ta IHTEPIPETOBAHO MOTO JIsl BUKOPUCTAHHS
y 30Hi [lonicesa Ykpainu;

- METOAMKY BHUSBJICHHS MOP(Or€HETUUYHHMX BIIXWJIEHb Y POCIHH-IHAMKATOPIB
qutst 308U [lomices Ykpainu;

- PO3MIMPEHO CIHUCOK MOXJIMBUX POCIHUH-IHANKATOPIB I BU3HAYCHHS
baykTyamiitHoi acumeTpii Ha TepuTopii [lomices Ykpainu.

Habyau nooanvuioco pozeumxy:

- TEOPETHWYH1 BIJOMOCTI 3 NUTaHb (POPMYBaHHS OIOLEHOTUYHOI CTPYKTypHU
BOJHUX exocucTeM 30HU [lomices YkpaiHu B yMOBaxX aHTPOINOT€HHOTO THCKY;

- HAYKOBI MOJIOKEHHS, 1[0 PO3BUBAIOTH MIIXOU 10 BU3HAUECHHS SKOCTI BOJHU
O101HIMKAIIIHHUMHU METOJaMHU;

- HayKOBI MOJIOKEHHS 100 3AaTHOCTI BUIIMX BOJHUX POCIIHMH MiATPUMYBATU
SKICHUM CTaH BOJM Ta BIUIMBATHU Ha ii (PI3UKO-XIMIYHUMN CKIIaJ.

IlpakTyHe  3HAYeHHH  OJep:KaHMUX  pe3yJabTaTiB.  Pe3ynbpratu
aucepTaiiitHoi poOOTH BUKIAACHI y 7 pEeKOMEHAAIsiX BHUPOOHHIITBY Ta
YOPOBA/KEHI y BUPOOHWYI MpPOUECH TMiJ Yac MOHITOPUHTY SIKOCTI BOJHU
[Tomcekoro periony Jlep>kaBHHM areHTCTBOM BOJHHMX pPECypCiB  YKpaiHw,
JepxxaBHoi EKOJIOTTYHOT IHCIICKIII1 y PiBHEHCHKIN obnacri,
KIT «OKutomupBoanpoekt». OCHOBHI TMOJOXKEHHS 1 PEKOMEHJAIlli aBTopa II0JI0
MOJIIMIIIEHHS TIAPOXIMIYHOTO pexumy p. TerepiB Ta ii MPUTOK YBIMILIIKM 10
OO6nacHOi KOMIUIEKCHOI MpOrpaMyd  OXOPOHU HABKOJIUIIHBOTO MPUPOIHOTO

cepenoBuia Ha 2014-2017 poku 1 3ampoNOHOBAHO HU3KY 3aXOiB, sIKI HaJaHI
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VYnpapmiHHIO e€KoJiorii Ta mnpupoaHux pecypciB JKurtomupcebkoi OJA  nmis
BKIOUeHHsT y OOjacHy KOMIUIEKCHY TMpOTpaMy OXOpPOHU HaBKOJUIIHHOTO
cepenoBumia y JKutomupcbkiii oOmacti Ha 2018-2022 poxu. Y HaykoBHX
MOJIOKCHHSIX JUCEPTAIlIiHOI pOOOTH 3ampoOlOHOBAHO HOBI IMIJAXOMU IO OIIIHKH
SKOCTI BOJHMX €KOCHUCTEM IUISIXOM BHUKOPUCTAaHHS YCbOTO PI3ZHOMAHITTA
CTPYKTYPHO-BHJIOBUX Ta MOP(POTEHETHYHUX METOIB, SKI JO3BOJITIOTH YIiTKO
BU3HAYATH 3MIHM y €KOJIOTITYHOMY CTaH1 BOJIHUX €KOCHCTEM Ta pearyBaTh Ha HUX.
AHani3 6aceHOBOI CTPYKTypHu p. TeTepiB AO3BOJIMB OTPUMATH 1 MpOaHATI3yBaTH
OCHOBHI CKJIaJIOBI aHTPOIIOT€HHOTO0 HABAHTAXKEHHSI Ta PO3POOMTH HU3KY 3aXOJiB
10JTI0 MOJIMIICHHS €KOJIOTTYHOI CUTYaIlll Ha 1[Il TepUTOpii.

3a KpUTEpisIMU MEXaHI3MIB aJalNTUBHOCTI YJOCKOHAJEHO METOJUKHU
3MIMCHEHHS BIATEPMIHOBAHOTO Ta MHUTTEBOrO OIOMOHITOPHHTY, BCTaHOBIICHO
3QJIEKHOCTI MK OCHOBHMMH TOKa3HUKaMU O10p13HOMAHITTS, a JIaHl JOCIIIKEHb
II0JI0 BU3HAYEHHS (DIYyKTyaliiHOI aCUMETPii MOXKYTh CIYyTYBaTH MaTeplajoM s
HACTYMMTHUX MOHITOPUHTOBHUX CIIOCTEPE)KEHb BIJMOBIIHUMU CIyKO0aMH TIpH
BU3HAUYCHHI HASBHOCTI aHTPONOIE€HHOIO BIUIMBY Ha BOAHI O00’€KTH Yy
PETPOCTICKTHBI Ta HA MOMEHT MPOBEICHHS JOCIIIIPKCHbD.

HaykoBi mosioxkeHHs 1 pe3yJIbTaTH JOCHIKEHb BKJIIOUEHI /10 HABYAIBHOTO
nporiecy 'y HamionanbHOMy — yHIBEPCHUTETI  BOJHOTO  TOCMOJAapCTBa  Ta
npupoaokopuctyBanus (M. PiBHe) npu BuBYeHHI crienkypciB « TexHomorii 3axucty
JTOBKULIS, «I1IpOEKOIOTIsl 3 OCHOBAMHU T1Ap0010J10T1i», « MOHITOPUHT TOBKIJIISN,
«biopecypcu rimpocdepu Ta ix BUKOpUCTaHHD», «IimIpoOoTaHika», «blooridyHmi
MOHITOpUHIY s crnerianbHocTe 101 — Exonoris, 183 — TexHonorii 3axucty
HaBKOJMIIHLOTO cepenopuina, 207 — Boxani O6iopecypcu Ta akBaKyjJIbTypa
(Hosinka mpo BrpoBamkenas Ne 001-149 Big 01.02.2018 p.); y XKutomupcekomy
JEep>KaBHOMY TEXHOJIOTITYHOMY YHIBEPCUTETI MPHU BUKOHAHHI JUILUIOMHUX pOOIT Ta
BuBYeHHI jguciuiuniH  «[igposoris», «[igpoOiosorisy, «biloinaukaiis Ta
OioTecTyBaHH», « MOHITOPUHT MOBKULIs» 1s cremianbHocTe 101 — Exosnoris,
183 — TexHoJI0r1i 3aXMCTy HABKOJUIIHBOTO cepefoBHILa (AKT PO BIPOBAIKEHHS

Ne 44-23.07/158 Bim 30.01.2018 p.); KKuToMUpCchKOTO JEPKaBHOTO YHIBEPCUTETY
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iM. I ®dpanka npu BuUBUEHHI crnenkypciB «Ekxosoris pociun», «bioMOHITOpUHT
NPUPOJIHIX  BOA», «MOHITOpUHT  JOBKULL», «OCHOBHM  Ol0IHIMKAIIIi»,
«biouenonorisi» s cTyaeHTiB ramysi 3Hanb 0401 — [puponuuyi Hayku (JloBigka
npo BapoBakeHHs Ne 1/52 Big 30.01.2018 p.); dKuroMupchkoro HaiioHaJIBHOTO
arpoeKoJIOTIYHOTO YHIBEPCUTETY NMPU BUBUYEHHI CHEIKYPCIB «3arajbHa eKOJIOTisD»,
«Ypboexkomorisiy, «Exonoriuai  OiotexHosorii», «MOHITOPUHT  JOBKULIS
«igponorisay, «®Pizionoriss pociun», «OCHOBU OIOTEXHOJOTIT POCHUH» IS
cnemianbHocteid 101 — Exomorist, 183 — TexHonorii 3axucTy HaBKOJHUIIHBOTO
cepenoBumia, 103 — Hayku npo 3emmio, 205 — JlicoBe rocnogapctBo (AKT mpo
BripoBapkeHHs Big 09.11.2017 p.) Ta BnpoBa/pkeH1 y BUPOOHUYI YMOBH HU3KOIO
JIep’KaBHUX OpraHi3aliii MOHITOPUHTY SKOCT1 BOJIH.

Oco0ucra yyactb aBTOpa B OTPMMAHUX Pe3yJIbTATAX, AKI MpeACTABJICHI
B AucepTauii. J[uceprariitHa po6oTa € CaMOCTIHHUM JIOCHII)KEHHSIM aBTOpa, B AKIH
BUKJIQJICHO pE3YyJbTaTH BIACHUX JOCITIKEHb, 30KpeMa, MPOBEACHO aHali3 Ta
IHTEpIPETALII0 PETPOCHEKTUBHUX JaHUX IOAO SKOCTI BOJH, 3/11HCHEHO KOMIUIEKC
JOCHIPKEHb ~ BHKOPUCTaHHS  BIATEPMIHOBAHOTO 1 KOPOTKOTEPMIHOBOTO
6ioMoHiTOpUHTY Ha Teputopii [lomiccss Ykpainu Ta oOrpyHTOBaHE BHUKOPUCTAHHS
ditopemeniallitHOro MeTOAy NOMEpPeIHbOI OYUCTKA BOAM Ji MOTPEO MUTHOTO
BOJIOTIOCTAYaHHS  HACENEHWX  MYyHKTIB, BHUKOHAHO 3allJTAHOBAaHWN  0OCsT
CKCIIEPUMEHTATbHUX  POOIT, TPOBEAEHO  IHTEpIpeTarito 1  CTAaTUCTHYHE
OTIpPALIfOBAaHHS OJIEP)KaHUX pe3ybTaTiB. HaykoBuil HampsiM AOCHiKeHb, poOoul
rinoTre3n Ta OOIPYHTYBAHHS METOJOJIOTII €KCIEPUMEHTIB 3IHCHEHO 3a Y4YacTio
HAyKOBOT'O KOHCYJbTaHTa, A. C.-T. H., mpodecopa JI. JI. Pomanuyk. Ha 3acamax
TBOPUYOI CIIBMpalll 3 YIPaBIIHHAM €KOJIOTil Ta MPUPOAHUX pecypciB KUTOMUPCHKOI
0o0JacHOi JIep’KaBHOI ~ aaMIHICTpallli dYacTUHY pPOOIT BHUKOHAHO B paMKax
TOCTIIOTOBIPHUX TEMATHK.

VY HaykoBUX po0OOTax, OMyOJIKOBaHWX Y CIIBaBTOPCTBI, 37400yBay €
MOBHOMPABHUM YJICHOM TBOPYOTO KOJIEKTHUBY, IIpaBa CIIBaBTOPIB HE MOPYIICHO.
OcoOucTuii BHECOK y HamUCaHHI KOXHOI myOumikamii 3azHadeHuil y «Crucky

OITyOJIIKOBAHUX TIPAIlb 32 TEMOIO TUCEPTAIlii».
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Amnpooanisi pe3yabraTtiB aucepramii. OCHOBHI TIOJOXEHHS PE3yJIbTATIB
JIOCITI/DKEHb ONPIJTIOIHEH]1 Ha KOH(EPEHIIIIX Ta popyMax pi3HOTo piBHs: V HayKOBO-
NpaKkTUUHIN KOH(EpeHllli CTyJIeHTIB, acHipaHTIB Ta Mojoaux ByeHux «Hayka.
Monoas. Exomoris — 2009» (Kuromup, 2009); VI MixHapoaHiii HayKoBid
KOH(epeHLii CTy/IeHTIB, MaricTpiB Ta acmipanTiB «CyyacHi mpoOieMu eKOJorii Ta
reotexronoriiy (OKuromup, 2010); III BceykpaiHchkili HayKOBO-TIpaKTHUHi
koH(pepeHIii «Bona: mpobiemu 1 nwiixu BupimeHHs» (Kuromup, 2010); IX
Bceeykpainchkiit HaykoBii KOH(EpEeHIIii CTyAEeHTIB, MaricTpiB Ta acmipanTiB «CydacHi
npobsieMH eKoJIorii Ta reoTexHooriiy (YKuromup, 2012); VII HaykoBo-npakTU4HIN
koHbpepeHtii  [lofibChKOr0  JIEp>KaBHOTO — arpapHO-TEXHIYHOTO  YHIBEPCHUTETY
(Kam’ssmenp-Ilopinmecekuii, 2012);  III  MikHapoaHiii  HayKOBO-TPAKTUYHIN
koHbpepenii «Pocimuuu Ta ypOanizauis» (ainponerposcek, 2013); Haykoso-
NPAaKTUYHIN KOH(epeHili 3a pe3ynbTraTaMu HayKoBoO-gocmigHux pooOit KHAEY
«HayxoBi umranns — 2013» (OKutomup, 2013); BceykpaiHCbhKiii HayKOBIN
koHbepentii «boraniuHi caau: mpoOIeMu IHTPOIYKIII Ta 30€pesKEHHS] POCIMHHOTO
o1opizHOMaHITT» (Kuromup, 2013); X MixHapoaHiii HaykoBiil KOH(pEpeHLi
CTYZCHTIB, MaricTpiB Ta acripanTiB «Cy4dacHi mpoOiIeMHy eKOJIOTIi Ta TeOTEXHOJIOT 1
(PKuromup, 2013); MixHapoAHid HAyKOBO-PAaKTUYHIM KoH(epeHiii «OpraHiune
BUPOOHMILITBO 1 mpojoBosbya Oe3neka» (DKutomup, 2014); HaykoBo-mpakTuuHii
KoH(pepeHIli 3a pe3yiabTaraMu HaykoBo-mocmigaux podit XHAEY «Haykosi
yutanHss — 2014»  (OKutomup, 2014); MuibxHapoaHI HAyKOBO-TIPAKTUYHIN
KOH(EpeHIiT CTyJEeHTIB, acmipaHTiB Ta Mojonux BYeHux «Hayka. Momnonp.
Exomnoris» (OKuromup, 2014); V BceykpaiHChKiii HayKOBO-TIPaKTHYHIM CeMiHap-
KOH(EepeHIIil CTyACHTIB, aCIIPAHTIB Ta MOJIOANX BUEHUX «bB10TEXHOOTIS: 3BEPIIICHHS
ta Hami» (KuiB, 2016); MixHapoaHiii HAYKOBO-TIPAKTHYHINA KOH(pepeHiii
«Opradiune BUPOOHMIITBO 1 TMpojaoBosibya Oesnekay  (Kuromup, 2016);
BceeykpaiHchkili HAyKOBO-TIpaKTHYHIN on-line KoH(epeHIli acmipaHTiB, MOJIOIUX
yUEHHX Ta CTyAeHTIB «Po3poOka poMOBMIL KOPHUCHHX KONAJMH Ta IMPOMHCIIOBA
exosiorisi (mpucBsiueHa JlHio Hayku)» (Kuromup, 2016); HaykoBo-npakTuuHii

KOH(EpEeHIIiT 13 MDKHApOAHOI ydacTio «Boma: mpoOieMu Ta NUISIXU BUPIMICHHSD
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(PiBre, 2016); XII International Scientific and Practical Conference: Ecology,
Geography and Geology Agriculture «Modern scientific potential — 2016» (Sheffied
(UK), 2016); I BceykpaiHcbkiii HaykoBO-TIpakTH4HIM KoH(pepenuii «EdexTrBhe
(GYHKITIOHYBaHHS €KOJIOTTYHO CTAOUTBHUX TEPUTOPIN Y KOHTEKCTI CTpaTerii CTIKOTo
PO3BHUTKY: arpoeKOJIOTIYHUH, COIllaIbHUN Ta eKoHoMiuHmid acriekt» (Ilonraga,
2016); V MixHapoaHiii HayKOBO-TIPaKTUYHIA KOH(epeHilii, mpucBsueHii 30-piudro
O1osoriyHOrO (hakyJIbTeTy 3amopi3bKOro HallloHAJILHOTO YyHiBepcuTery «CydacHi
npoOiemu Olosorii, exosorii Ta Ximii» (3amopixoks, 2017 p.); HaykoBo-npakTuyHiii
KoH(epeHIli 3a pe3yiabTaraMu HaykoBo-mocaigaux podit XHAEY «Haykosi
yutanHss — 2017» (Kuromup, 2017); BceykpaiHChkili HayKOBO-TIPAaKTUYHIN
koHpepeHuii "Cramuil po3BUTOK KpaiHM B paMkax CBpONEHCHbKOi 1HTErparii"
(PKuromup, 2017); BeeykpaiHncbkiil HaykoBo-TipakTHuHii kKoHbepentiit "Jlic. Hayka.
Monoas — 2017" (Kuromup, 2017), HaykoBo-mpakTuuHiii KoH(epeHuii 3a
pesynbTatamu HaykoBo-gociaiaHux pooit JKHAEY «HaykoBi untanns — 2018»
(’Kuromup, 2018).

IIyonikanii 3a Temoro aucepranii. Pe3ynbraty OCTIKEHHS OMyOJIIKOBAaHO Y
66 HayKoBHUX Tmparsix 3araibHuM oOcsrom 71,15 nmpyk. apk. (29,41 nmpyk. apk.
HAJISKUTh aBTOPY), 3 HUX: 26 HAYKOBUX Mpallb, B IKUX OMYOJIIKOBaHI OCHOBHI HayKOBI
pe3ynbTatd aucepraiii, oocsrom 22,73 npyk. apk. (10,59 npyk. apk. HaneXuTb
aBTOpY), a came: 3 moHorpadii odcsirom 10,54 npyk. apk. (5,04 apyk. apk. HaJIEKHUThH
aBTOpY), 23 cTaTTi y (haXxOBUX BUJIAHHSIX YKpaiHU, IHO3EMHUX BUJAHHSIX Ta BUIAHHSX,
10 BXOJATH JI0 MDKHAPOJIHUX HAYKOMETPHUUHHUX 0a3 obcsrom 12,58 npyk. apk. (5,68
JPyK. apK. HaJEKUTh aBTOPY); 23 HAyKOBHX Tpalll, SKi 3acBIIYyIOTh arpoOariito
MaTtepiaiiB aucepTailii oocsrom 5,05 apyk. apk. (2,58 IpyK. apK. HAJIEKUTh aBTOPY);
16 HayKkoBUX Ta HaBYAIBHUX IIpallb, SIKI JIOJATKOBO BIIOOpaKarOTh HAYKOBI
pe3ynbTatu auceprailii oocsirom 43,09 npyk. apk. (15,96 npyk. apk. HaJIeKUTh aBTOPY ),
3 HUX 7 peKkoMeHjaliid BUpPOOHHMITBY (3 skux | BUIaHa MOBOKO €BpOCOIO3Yy), 3
HABYAITbHO-METOIMYHUX TIOCIOHUKH, 2 TIPAKTHKYMH, 4 CTaTTI y IHIIMX BUAAHHSX Ta |

o0J1acHa Tary3eBa rmporpama.
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Crtpykrypa Ta o0csar podoru. Martepianu nucepranii BukiageHi Ha 491
CTOPIHIII KOMIT FOTEPHOTO TEKCTY, 3 SKUX OCHOBHHI TeKCT 3aiimMae 309 cTOpiHOK.
JlucepTariiina poOOTa CKJIAA€THCS 31 BCTYITY, 8 PO3/ILUTIB, BUCHOBKIB, pEKOMEH IAITIH,
CIHMCKY JiTepaTypH, nojatkiB. TekcT mictuth 40 Tabmuie Ta iUmrocTpoBaHuil 112
pucynkamu. Crucok niteparypu Bkmouyae 487 HaliMeHyBaHb, 13 AKuX 156 —

JJaTUHUIICIO.
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