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OLIIHIOBAHHSI EKOHOMIYHUX HACJILIKIB AHTPOIIOTEHHOI'O 3ABPY JHEHHSI
BOJHHUX OB’EKTIB (HA IMMPUKJIAJI B’SITIBCLKOIO BOJOCXOBHUILIA)

Mera. IIpoBecTH €KOIOrO-TOKCHKOJIOTTYHY OLIHKY SKOCTI MOBEPXHEBUX BOJA Ta JOHHMX BIAKIaJiB
B’smiBChKOTO BOZOCXOBHINA Ta HA OCHOBI OTPHMAHUX PE3YyJIbTAaTiB eKCIIEPUMEHTATBHAX IOCIIKCHb BIUINBY aH-
TPOIIOT€HHOTO 3a0pyIHEHHS Ha )KUTTENISIbHICTS KOPMOBUX OPraHi3MiB 3/1iCHUTH pO3pPaxyHOK 30UTKIB, 3aI101is-
HUX BOIHUM 00’€KTaM 3a MOKAa3HUKOM 3HIDKCHHS OIOTPOAYKTHBHOCTI Ha MPHKIAAl B’smiBCcEKOro BOJOCXOBHIIA.
Metoau. biotectyBaHHS P00 BOIM MPOBOAWIIN 3 BUKOPHCTAHHSAM B SIKOCTi TECT — 00’ €KTiB KOPMOBHX OpTaHi3MiB
st pub — mpezacraBuuku 3oomanktony (Ceriodaphnia affinis Lilljeborg) ta 3006entocy - auuuHKH KOMax
(Chironomus dorsalis Meig.). [lns po3paxyHKiB 30UTKiB, 3aMOAISHUX B’s1iBCbKOMY BOJIOCXOBHIILY BHKOPHCTOBY-
BaJIM METOJIMKY PO3paxyHKY po3Mipy KOMIIEHCAlil IIKOAM, 3aH0AisTHOI pUOHOMY rOCIIOapCTBY BHACIINOK HOPY-
IICHHS 3aKOHOJABCTBA PO OXOPOHY, BUKOPUCTAHHS 1 BIATBOPEHHS BOAHHX OiopecypciB. PedyabTarn. 3a pesyib-
TaTaMd BH3HAYEHHS TOKCHYHOCTI IOBEPXHEBHX BOJ| Ta JOHHUX BIJKIAIIB pO3PaxOBaHO 30UTKH, 3aroJisHI
B’s1iBCbKOMY BOZOCXOBHILY 32 IIOKQ3HUKOM 3HWKCHHS PUOOTIPOITYKTHBHOCTI BHACIIOK 3arubeii KOpMOBHX Op-
rauismiB it pu0. BucHoBku. [IpoBeeHI TOKCHUKOJIOTIUHI JTOCTIHKEHHS TOBEPXHEBUX BOJ Ta JOHHHX BIIKJIAJIiB
B’s1iBCEKOTO BOIOCXOBHILA BHSBHIIM HASBHICTH TOKCHYHHX BJIACTHBOCTEH NOCIIDKYBaHHX O0’€KTIB, IO MOXKE
CIIPUYMHHUTH 3MEHILICHHsI 0i0Mack KOPMOBHX OpraHi3MiB a0OpUTeHHUX BUJIIB PUO JAHOTO BOJOCXOBHILA.
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EVALUATION OF ECONOMIC CONSEQUENCES OF ANTHROPOGENIC POLLU-
TION OF WATER OBJECTS (ON THE EXAMPLE OF VYALIVSKY RESERVOIR

Purpose. Eco-toxicological assessment of surface water and bottom sediments of Vyalivsky reservoir and
based on the results of experimental studies on the influence of anthropogenic pollution on the livelihoods of
fodder organisms, to calculate the damage caused to water bodies by the indicator of decrease of bio-productivity
on the example of Vyalivsky reservoir. Methods. Biotesting of water samples was carried out using zooplankton
(Ceriodaphnia affinis Lilljeborg) and zoobenthos - insect larvae (Chironomus dorsalis Meig.) as a test facility
for fodder organisms for fish. For estimation of losses caused for Vyalivsky reservoir we used methodology for
calculating the amount of compensation for damage caused to the fishery as a result of violations of legislation
on the protection, use and reproduction of aquatic biological resources. Results According to the results of de-
termination of the toxicity of surface waters and bottom sediments, damages caused to Vyalivsky reservoir were
calculated on the indicator of decrease in fish productivity as a result of the death of fodder organisms for fish.
Conclusions The toxicological studies of surface waters and bottom sediments of Vyalivsky reservoir have re-
vealed the presence of toxic properties of the investigated objects, which may result in the reduction of biomass
of fodder organisms of aboriginal species of fish in a given reservoir.
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OIEHKA SKOHOMHWYECKHUX MOCJEJICTBUMA AHTPOINIOTEHHOI'O 3ATPSI3HEHMS
BOJHbIX OBBEKTOB (HA TIPUMEPE BSIJTIOBCKOT'O BOJOXPAHUJIMIIIA)

IHean. [IpoBecTr 5K0I0r0-TOKCHKOJIOTHYECKYIO OLIEHKY KayecTBa HOBEPXHOCTHBIX BOJ M JOHHBIX OTJIO-
KEeHHUI BsUIOBCKOTO BOJOXpAaHUIMILA U HA OCHOBE IOJIYYSHHBIX PE3yJIbTATOB IKCIEPUMEHTAIbHBIX HUCCIIEI0Ba-
HUH BIMSHUS aHTPOIIOTEHHOT'O 3arpsi3HEHUS HA JKU3HEIEATEIbHOCTh KOPMOBBIX OPraHU3MOB OCYIIECTBHTH pac-
4yer yuiep0a, MPUUYMHEHHOTO BOJHBIM OOBEKTaM IO TOKA3aTeNI0 CHIKEHHsS OMONPOAYKTHBHOCTH HA MpPUMEpE
Bsinosckoro Bopoxpanuiuia. Meroasl. buorectiupoBanus npod BoJIbI IPOBOJUIIM C HCIIOJIB30BAHUEM B Kade-
CTBE TECT - 00BEKTOB KOPMOBBIX OPraHM3MOB IS pBIO — mpeacrasureieil 3oomiankrona (Ceriodaphnia affinis
Lilljeborg) u 3006enToca - tnunnku Hacekombix (Chironomus dorsalis Meig.). [lis pacueToB yObITKOB,
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MPUYMHEHHBIX BAJIOBCKOMY BOJOXpaHWIHILY, UCIIOJIB30BAIM METOUKY pacdyeTa pazMepa KOMIIEHCAIlUU Bpeaa,
NPUYUHEHHOTO PHIOHOMY XO3SIHCTBY B pe3yJIbTaTe HapyLICHHs 3aKOHOIATeIbCTBAa 00 OXpaHe, NCTI0JIb30BAHUIO U
BOCIIPOM3BOJICTBY BOJHBIX OHopecypcoB. PesyabTarbl. [lo pesysnbraram ompeseneHus] TOKCHYHOCTH MOBEPX-
HOCTHBIX BOJ| M JIOHHBIX OTJIOXKEHHH paccunTaH yuiep0, NpUUMHEHHbIH BsioBckoMy BOJOXpaHMIIHUINY 110 TOKa-
3aTeNl0 CHI)KEHMSI PHIOOTPOJYKTUBHOCTH B PE3yJIbTaTe THOENN KOPMOBBIX OPraHM3MOB sl pblO. BBIBOIBI.
IIpoBeneHHBIE TOKCUKOIOTHYECKHE HCCIEJOBAHUS MOBEPXHOCTHBIX BOJ U TOHHBIX OTJIOXKEHUH BstoBckoro Bo-
JOXPaHWINIIA MOKA3aI1 HAINYNE TOKCHYECKUX CBOMCTB M3Y4aeMbIX 0OBEKTOB, YTO MOIJIO MPUBECTH K YMEHbB-
IIEHUIO OMOMacChl KOPMOBBIX OPTaHU3MOB a0OPUTEHHBIX BUIOB PHIO TAaHHOTO BOAOXPAHIIIHIIA.

KnrodeBble cjioBa: BOIHBIH OOBEKT, HKOJIOTHYECKOE COCTOSHHE, KA4eCTBO BOJIBI, OMOTECTHPOBAHWUS,

SKOHOMHYECKHUH yIepo

TeopeTryHi OCHOBH €KOHOMIYHOI OIIiH-
KM HACIiJKIiB HETaTUBHOTO BILTUBY TOCIOJAp-
CBHKOI IiSTBHOCTI Ha JOBKIJUIA 3aKJIafancs e
B KiHII 70-Xx pokiB XX cT. OCHOBOIOIOXKHH-
KaMHU 1UX Jociipkenb oymu O.®. bananbkuii,
T.C. XauarypoB, K.I'. T'opman. ¥ Ti uacm
BBa)KaJIOCSl HETPABOMIPHUM BHKOPHCTOBYBATH
B €KOHOMIYHHUX PO3paxyHKaxX BEJTHMYUHH 30UT-
KiB, JIe TIPOBOJIMIIOCS TIiJICYMOBYBaHHS Pi3HOTI-
JAHOBUX BENWYUH 30UTKIB PI3HUM pELUITi€H-
TaMm (Harpukiaa, 30UTOK BiJl MOTipLIICHHS 3110-
pOB’Sl HaceleHHA Ta 30UTKH >KUTIOBO-
KOMYHaJIbHOMY T'OCIIOJApCTBY), a TAKOX aMo-
paTBHIM PO3PaXyHOK JESKHX JIOKaJIbHUX 30U-
TKiB, HANpHUKIAJ, OIiHKA ,,BAPTOCTI‘ >KUTTA
monuuu [1]. Baromuil BHECOK y PO3BUTOK Te-
opii eKOHOMIYHOTO 30UTKY HAJISKUTh banaib-
komy O.D., Kyl 3ampONOHYBaB TPaKTyBaTH
€KOHOMIYHi 30UTKH SIK (pakTHIHi a00 MOXKIUBI
BTPaTH, HETaTHBHI 3MiHM NPUPOAH, >KUBHUX
ICTOT, SIKIi BHHUKAIOTHh BIJI SKUX-HEOYIb ii,
YTPUMYIOTbCS BiJI HHX, HACTaHHS MOMAINA 1 iX
KoMOiHalii, BUpakeHl y BapTicHil dopmi. ¥V
MOJANBIINX — BUPaXKeHi y BapTicHid (opmi
(haKTUYHI 1 MOYKIJIMBI 30MTKH, 1110 3aI0/[IIOI0Th-
CS HapOJHOMY TOCIIOJApCTBY 3a0pyIHEHHSIM
cepenoBHIa, ad0 J0JATKOBI BUTPATH HA KOM-
neHcamiro nux 30uTkiB. bamarpkuii O.0. y
po0oTi [2] 3aknaB (QyHIAMEHT MOHATTS €KO-
HOMIYHI 30UTKH, 1110 3a CBOIM 3MICTOM O3HAYAE
BTpATH, OB’ sA3aHi 13 BILIMBOM 3a0py/HCHHS Ha
3JI0pOB’S, IOJIATKOBI BUTPATH HA KOMIICHCAIIIIO
IHTEHCHBHOTO 3HOCY OCHOBHUX (DOHMIB TpoO-
MUCIIOBOCTI, KHTJIOBO-KOMYHAJIBHOTO TOCIO-
JapcTBa i 0OyMOBIIEHI IIMM pi3Hi BTpaTH, He-
JOBHUPOOJICHHSI MPOAYKIIi CUTLCHKOr0, J1iCOBO-
ro rocroaapcTaa i iH. [3].

VY BITYM3HSHINA TPAKTHIIN 3MICT €KOJIOTi-
YHOT'O OLIHIOBaHHS BOJHHUX PECYPCIiB MOJISTae
B aHali31 MOTOYHOTO €KOJOTIYHOTO CTaHy Ta
00CsITIB aHTPOIOTEHHOTO HABAHTAKCHHA Ha
BoHI pecypcu. [Ipu iboMy BoHI 00’ €KTH po-

Bcemyn
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3IJIS1AI0Th SIK CKJIQJHO OpraHi30BaHi JUHAMIY-
Hi CHUCTeMH, y SKHX BiOYBa€ThCsl Oaratopis-
HEBa B3a€MO/IiS TiAPOJIOTIYHUX Ta TiApoOioo-
IYHUX YUHHHUKIB 1 CTAH SKUX MOXKHA OLIIHUTH
32 HU3KOI0 OPTraHOJNENTHYHHUX MOKa3HHKIB ((i-
3UKO-XIMIYHUX, O1OJOTIYHMX Ta MiKpoOiomori-
yHHX). Marepianu Ui MpoBeIeHHs eKOJIOTiY-
HOTO OIIHIOBaHHSI BOJHHX PECYPCIB OAEpiKY-
IOTh IIIJISIXOM TiIPOJIOTIYHMX Ta €KOJOTi9HUX
CIIOCTEPEXeHb (peryisapHuX abo cremiathb-
HuX). Ha mifcraBi peryisipHUX CHOCTEPEIKEHb
MOJXKITUBE BCTAHOBJICHHS TiIPOJIOTiYHOTO pe-
JKUMY TOTO YU 1HIIIOTO BOJHOTO 00’€KTY, (iK-
caris AKICHUX Ta KIJIbKICHUX IIOKa3HUKIB BMIC-
Ty Ta pyXy Pe4OBUH pi3HOI MpHpoaH (30Kpema,
AHTPOTIOTEHHOTO TIOXOJ/DKEHHs), 3 SICYBaHHS
MIpH CTIMKOCTI JI0 aHTPONOIEHHOTrO 3a0pyi-
HEHHS, [I0 3PEUITOI0 CIPHSE BIPOBAIKEHHIO
HayKOBO OOTPYHTOBAaHUX CHCTEM IPHUPOJIOKO-
pHUCTYBaHHSI.

[Tig 3a0pynHEHHAM HaBKOJHMIIHBOTO Ce-
pEeNOBHIIIA PO3YMIIOTECSI AaHTPOIIOTEHHHUI 00Y-
MOBJICHI HAJXO/KEHHsSI PEYOBHWHU 1 €Heprii B
HABKOJIUIITHE CEPEAOBUINE, IO MPUBOIATH 10
MOTIPIIEHHST 1i CTaHy 3 MONIALY COI[laJIbHO-
E€KOHOMIYHMX iHTepeciB cycminbcTBa [4]. Exo-
JIOT1YHUHM 30MTOK HABKOJMIIHHOMY IPHPOJI-
HOMY CEpEeJIOBHUIIY O3Ha4a€e (akTHYHI E€KOJIO-
rivHi, eKOHOMIYHI a00 COIliaNbHI BTpPATH, IO
BUHHKIIA B Pe3yJIbTaTi MOPYLIEHHS IPUPOJ00-
XOPOHHOTO  3aKOHOJIABCTBA, T'OCHOJAPCHKOI
ISUTBHOCTI JIFOAWHH, CTUXIHHUX €KOJIOTIYHHMX
0ix, xaractpod [5]. 30MTOK BHSBISETHCS Y
BUTJISII BTPAT MPHUPOJHUX, TPYJIOBHX, MaTepi-
QIbHUX, (IHAHCOBUX PECYpPCIB B HAPOIHOMY
TOCIIOJIAPCTBi, & TAKOX MOTIPIIEHHS COIliaTh-
HO-TITi€EHIYHUX YMOB MEIIKaHHS JIJIsi HaceJeH-
Ha. Ilig 30MTKOM Bif 3a0pyIHEHHS BOJHOIO
cepeioBHIIA i BOAHOTO (OHAY TEPUTOPIH po-
3yMIIOTBbCS MaTepiajibHi i (iHAHCOBI BTpaTH i
30UTKH (TIpsAMi 1 HETIpsIMi), B pe3yibTaTi 3HU-
JKEHHS OlOTPOAYKTHBHOCTI BOJIHHUX EKOCHC-
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TEM, TOTIPIICHHS CIIOKUBYMX BIACTUBOCTEH
BOJU SIK TPUPOIHOTO PECYpCy, TOJATKOBHX
BUTpPAT Ha JIKBINAIII0 HACIIiKIB 3a0pyAHCHHS
BOJI 1 BITHOBJICHHS iX SIKOCTI, a TAKOX BHpaXe-
Ha y BapTicHiA Gopmi mKoga 370pOB'I0 Hace-
neHHst [5]. EkoHOMiuHa OIliHKa BEJITWUYHMHU 3a-
nmoOiraHHs WIKOJH, BiJ 3a0pyJAHCHHS HaBKO-
JUITHBOTO TPUPOTHOTO CEPEIOBUINA € OIliIHKA
B TpOLIOBiii (opMi MOMIJIMBUX HETAaTHBHUX
HACJIIJIKIB BiJ 3a0pyAHCHHS PUPOJTHOTO Cepe-
JTOBHIINA, AKI BJAIOCS YHUKHYTH B PE3yibTarTi
MPUPOIOOXOPOHHOI MISUTEHOCTI TEpPUTOpiaTh-
HUX TPUPOJOOXOPOHHHUX OPTaHiB, 3IIHCHEHHS
MIPUPOTIOOXOPOHHUX 3aXOMIB 1 TporpaM, Ha-
MpaBlieHUX Ha 30epekeHHS a0o0 MOIIMIICHHS

SIKICHAX 1 KUTBKICHHUX ITapaMeTpiB, IO BH3HA-
YalTh EKOJIOTIYHY SIKICTh (CTaH) HaBKOJIHMII-
HBOTO MPHUPOAHOTO CEPENOBHUINA B LILIOMY i ii
OKPEMHX €KOJIOTO-pPeCypCHUX KOMIIOHEHTIB.

Mera nanoi poOOTH — MPOBECTH E€KOJIO-
rO-TOKCHKOJIOTIYHY OIIIHKY SIKOCTI MOBEpXHE-
BUX BOJ Ta JOHHUX BIIKIAmiB B’sIiBCbKOTO
BOJIOCXOBHUIIIA Ta HA OCHOBI OTPUMAaHHX pe-
3yJBTATiB EKCIICPUMCHTAIBHHUX JIOCIIKCHb
BIUIUBY aHTPOIOTCHHOTO 3a0pyJHCHHS Ha
KUTTEMSUTBHICTh KOPMOBUX OPTaHi3MIB 3iiic-
HUTH PO3paxXyHOK 30WTKIB, 3aMOIiSTHUX BOJ-
HUM 00’€KTaM 3a MOKA3HWUKOM 3HWKCHHS 0i0-
MPOAYKTHBHOCTI Ha MpHUKIani B’sumiBchKOTO
BOJOCXOBHIIIA.

Memoou oocniorcenns

BonoliMu KOMIUIEKCHOTO TPU3HAYEHHS,
30KpeMa, BOJOCXOBHIIA BIAHOCSATHCS JO BOJ-
HUX 00’€KTIB PHUOOTOCIOAAPCHKOTO BHKOPHC-
TaHHS MOPSJT 3 IHITUMH, 110 MAIOTh CBOIO CIie-
mUQiKy, sIKa CTOCYEThCSI HEOOXIAHOCTI 30epe-
JKEHHS SIKOCTI BOJM B MEXaX BUMOT BOJIOKOPH-
CTyBadiB Ta (QYHKI[IOHYBaHHS OiOLIEHO3iB 3
BIJHOCHO 0OMEXEHHUM BHIOBUM CKIamoM [6].

B naniit po0oTi o1liHKa po3Mipy KomIie-
HCAIiWHOI IIKOAW 3aBJaHOi PUOHOMY TrOCIO-
JAPCTBY TPOBOAMIACH HA OCHOBI METOIUK -
OloTrecTyBaHHS JUIsI BU3HAYCHHS XPOHIYHOI
TOKCHYHOCTI BOAM Ha pakornoaionux Cerio-
daphnia affinis Lilljeborg [7]; 6ioTecTtyBanHs
JUI BU3HAYEHHS TOKCHYHOCTI JOHHHUX BIJIKJIa-
niB Ha auuuHKax komax Chironomus dorsalis

Meig [8] Ta 3a MOMOMOTOI0 METOIWKH PO3pa-
XYHKY pO3Mipy KOMIEHCAIil IKOAW, 3amois-
HOi pHOHOMY TOCIOAAPCTBY BHACTINOK TOPY-
LICHHS! 3aKOHO/IABCTBA MPO OXOPOHY, BUKOPH-
CTaHHJ 1 BIITBOPEHHS BOAHKX Oiopecypcis [9].

Binnosigao 10 «MeTOIUKN OLIHKH 30H-
TKIB BiJl HACNiJIKiB HAJ3BUYalHUX CHUTYaIlil
MIPUPOIHOTO 1 TEXHOTEHHOTO XapakTepy» (3a-
TB. MIiHICTEpCTBOM €KOJOTii Ta MPHPOTHUX
pecypciB Ykpaiau Ne196 Bixg 09.06.2011p.) [9]
PO3paxyHOK 30WTKIB, 3amofisHUX pUOHOMY
TOCIIOJIApCTBY 3JIIHCHIOETHCS Y HATYPaIbHOMY
(Bara BTpadeHUX pUOHHX PECYpCIiB), a TAKOXK Y
BapTICHOMY BHpa3i, SKUH OOYHCIIOETBCS 3
ypaxyBaHHSM I[iH Ha TE€BHI BUJHX TOBApHOI pH-
Ou [Tt TAaHOTO PETioHY.

Pezynomamu ma 062060peHnsn

B’saniBcbKe BONOCXOBHILE — HEBEIHKE
PYCIIOBE BOJIOCXOBHINIE Ha  piumi B'sumii, pos-
TalIoBaHe y XapKiBCbKOMY palioHi XapKiBChKOT
obnacti. B'siiBceke BomocxoBuie Mae 00'eM
10 mmH Ky0. MeTpiB, wioma 1,74 KB. KilOMeT-
piB. Moro noBxkuHa 5 KM, MaKCHMAaJIbHA [IMPH-
Ha 0,6kM. BogocxoBuie  po3TanioBaHO
y XapKiBCbKOMY paiioHi XapKiBCbKOI 00J1acTi.
[pebiisi  BOmOCXOBHWINIA  pO3TallOBaHa Y
c. lupkynu, 3a 3 kM BiJ Tupia piuku B'sumii.
BonocxoBumie Oyno moOymoBaHO Uit TEXHid-
HOTO BOJIONIOCTayaHHS M. XapkoBa, Ta OyIo
pe3epByapoM ISl HAKOIIMYESHHS BOJIU B CHCTEMI
Bontorony Crapuii CantiB — JI030BEHBKIBChKE
Bojocxosuinie [10]. B'sutiBcbke BOIOCXOBHIIE
3'eqHy€eThCS 3 |leueHi3bKIM BOJOCXOBHIIEM Ta
M. XapKiB IMi36MHAMH BOJIOBOJIaMH. 3aBJISKA
CTabUTLHOMY PIBHIO BOIH y BOJOCXOBHIIAX
MIPOTATOM JIITHBO-OCIHHROT'O MEKEHHOTO TIEpio-
Iy 3’SIBIUTUCH YMOBH JIJISI PHOOTOCIIOAAPCHKOTO
1 peKkpeariifHoro BUKOPUCTAaHHS BOJOCXOBHII.

99

[lobymoBana B 1970-x pokax cuctema
cepenHix Bogocxowui (TpaB’sHCEKE, Mypom-
cbke, B’smiBcbke, PorossHcbke) B OCHOBHOMY
BUKOPUCTOBYBAJIACh JIJIsl 3POILICHHST MEJIiopaTH-
BHUX CHCTEM Ta puboposBerieHHs. Ha meit gac
BHACJIJIOK 3MIHM YMOB BWKOPHCTaHHS BOJIOC-
XOBHII] IPAKTHYHO MPUIHHUBCS 3a01p BOAU JUIS
3pOLICHHS. YHACIIOK 1BOTO 3MIHUIIMCH ITPio-
PHUTETH B PETYJIIOBaHHI PEXKUMIB POOOTH IIHMX
BOJIOCXOBHIIL. Terep BOJOCXOBHIIA, 110 PO3Ta-
mIoBaHi Ha piukax Yau, Jlonans 1 Xapkis Bue
Micta XapKkoBa, BUKOHYIOTb Oy(depHy QyHKILi0
JUTSl IPUMHATTS BECHSAHUX TaJIMX BOJ Ta 3pi3aH-
HS MKy MOBEHI 3 METOIO 3amo0iraHHs miaTon-
JICHHIO MicTa XapKoBa Ta 3aXUCTY BiJI IIIKiTH-
Boi Aii BOJ, 1110 MOX€ CIPUYMHHUTH BIUIUB BTO-
PHHHOTO 3a0pyJHEHHS 13 3a0pYAHCHUMH MOBE-
PXHEBUMH BOJAMU Ta JOHHUMHU BiAKIIalaMU.

Jl1s1 3aranpHOT €KOJIOTIYHOI OI[IHKH SIKOC-
Ti BOIY KOHYE BAXXJIMBHM € BpaxyBaHHS abio-
TUYHHX 1 OIOTHYHMX YMHHHKIB (PYHKLIOHYBaH-
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https://uk.wikipedia.org/wiki/%D0%A5%D0%B0%D1%80%D0%BA%D1%96%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://uk.wikipedia.org/wiki/%D0%A6%D0%B8%D1%80%D0%BA%D1%83%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%92%27%D1%8F%D0%BB%D0%B8%D0%B9_(%D1%80%D1%96%D1%87%D0%BA%D0%B0)
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%87%D0%B5%D0%BD%D1%96%D0%B7%D1%8C%D0%BA%D0%B5_%D0%B2%D0%BE%D0%B4%D0%BE%D1%81%D1%85%D0%BE%D0%B2%D0%B8%D1%89%D0%B5
https://uk.wikipedia.org/wiki/%D0%A5%D0%B0%D1%80%D0%BA%D1%96%D0%B2
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HSl €KOCHCTEMH BOAHOTO 00’ekta. Taka oriHka
MOBUHHA BKJIIOYATH BH3HA4YeHHS Oi0JOTIYHOTO
CTaTyCy BOAHOTO CEpEIOBHINA, EKOJOTIYHY
OIIIHKY SIKOCTi BOIW Ta JOHHHX BiTKJIaJiB, OIIi-
HKY B3a€MOJii yrpynoBaHb BOAHUX OPraHi3MiB
3 abiotmuanmu Qakropamu. [Ipu npomy ocoO-
JIMBa yBara MpUALTEThCS BU3HAUCHHIO TOKCHY-
HUX BJacTHBOCTeH BoAu. Lle oOymoBIeHO THM,
00 Yy CKJIAJHUX PO3YMHAX XIMIYHUI aHami3
cnenuiYHNX IMOKa3HWKIB TOKCHYHOI Mdii Jae
iH(hOpMaIIif0 TUTBKH TIPO «BEPIIUHY aiicOepry»
TOMY, 1110 BEJIMKA KiIBKICTh TOKCHYHHMX XiMid-
HHUX PEYOBHH 3AIMIIAETHCS HEBUSBICHOO. J{iis
TaKUX CKJIAJHUX PO3YMHIB HEOOXiHA OLHKa
CyMICHOI A1ii po3urHy Ha 0i0Ty BOJHOI €KOCHC-
TeMd. Y 3B’S3Ky 3 IIUM, TECT Ha TOKCHYHICTb
NOBUHEH OyTH OOOB’SI3KOBUM SIK OJATOK 10
XIMIYHOT'O aHaTi3Yy.

Takuit migxin 3a0be3nedye OUTbII €KOHO-
MiyHy Ta e(eKTHBHY CTpaTeriro OOMeKeHHS
AHTPONIOTEHHOTO 3a0pYyAHEHHS IOBEPXHEBUX
BOJI y MOPIBHSAHHI 3 MiIX0A0M, IO XapaKTepH-
3y€ThCS BUMIPIOBAHHIM BMICTy 3a0pYyAHIOIOUHX
PCUOBHH, KUTBKICTh SIKMX IOCTIHHO 301bLIy-
€Tbes. JIoTpruMaHHS HOPM SIKOCTi BOJM BOJHHUX
00'eKTiB  pHOOTOCIIONAPCHKOTO  TPH3HAYEHHS
nependavae 3a0e3MeueHHs CIPUATIMBUX YMOB
Ui (QYHKIIOHYBAaHHS BOJHHUX €KOCHUCTEM.
Slkicth Bomu OyJe BIANOBIAATH 3a3HAYCHUM
BUMOTaM, SIKIIO y OyIb-IKOMY CTBOpPi BOZHOTO
00’exTa He OyJe MPOSIBISTUCS XPOHIYHA TOKCH-

HepHAKU

YHICTh BOJIH, TOOTO Oy/ie BiJICYTHIl HEraTUBHUIA
BIUIMB 3a0pYyIHIOIOYMX DPEUYOBHH HA BIKHBA-
HICTH Ta BiITBOPIOBAHICTh BOJHUX OPTaHi3MiB.

JlocmiIKeHHS IKOCT1 BOAM Ta JOHHHX Bi-
IKnagiB B’saaiBCbKOro BOJOCXOBHILA 3A1HCHEHO
BiTKy 2018 poky.

Jnst  TpoBEEHHS ~ eKOJIOTO-TOKCHKO-
JIOTIYHOI OIIIHKU CTaHy B’suliBCHKOTO BOIOCXO-
BHIIa 00paHo 7 CTBOPIB (pHC.):

1 ctBop — p. B’summit, Bmaginas y B’suris-
CBbKE BOJIOCXOBHIIIE;

2 cTBOp — mpaBuii Oepir B’sutiBcbKoro Boso-
CXOBHIIIA, PEKpealliiiHa 30Ha;

3 cTBOp — JiBHMit Oepir B’suriBchKOro Bomoc-
XOBHIIIA, CLIIBCHKOTOCIIONAPCHKI YT,

4 ctBop — niBmii Oepir B’smiBcekoro Bomgoc-
XOBHILA, CIIbCBKOTOCTIONAPCHKI YTias;

5 cTBOp — Mpaswii Oepir B’sutiBcbKoro Bojio-
CXOBHIIIA, PEKpealliiiHa 30Ha;

6 cTBOp — miBHit Oepir B’suriBchKOro Bosmoc-
XOBHILA, CIIbCBKOTOCTIONAPCHKI YIias;

7 cTBOp — B’sumiBChbKe BOJAOCXOBHIIE, 1aMOa.

Pe3ynbratu IOCHIPKEHHS 32 METOJHKAMHU
OioTecTyBaHHS 3a JITHIH Mepioj] MpeACTaBIECHO
y Tabnuili. XpoHIYHY TOKCHYHICTD OylO BUSB-
JICHO Yy 3pa3kax Boau 13 ctBopiB NeNe 3-7, 1o
MO>Ke OyTH HAcCIJIiIKOM BOJHOI epo3ii I'PyHTIB,
[0 TPOSIBIIETHCS Y BUIVISI IUIOUUHHOTO 1
JMHIHHOTO PO3MHUBAaHHS IPYHTIB 3 CUIBIOCIY-
rigb Ta HAAXOMKEHHA 10 BOJOWMH 3a0pyn-
HIOIOUMX PEUYOBHH (MOOpWB, TECTHUIUIIB,

@ - MicIg Bigoopy npo0 Boau

Puc.1 — Micus Binbopy npo0 Bou 3 B sutiBcbKoro BogiocxoBuia
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TOMIO). TOKCHYHI BIACTUBOCTI TOHHHUX BiIKjIa-
OB Oyno 3agikcoBaHO TakKOX Yy CTBOpax
NeNe3-7, mo moxe OyTu HaciigkoMm OydepHoi
(yHKIIIT BOJOCXOBHINA TIPH HAJIXOKEHHI BeC-
HSHUX TaJIAX BOJ, AKi MICTATh y CBOEMY CKJIal
MOBHMIA CIEKTP 3a0pyIHIOIOYUX PEYOBUH, IO
HAAXOIATh 0 p. B’sumuit 3 yciei Bompo30ipHOT

mromti. Chif MiIKPECIUTH, M0 3TiTHO BUMOT
JIO0 SIKOCTi BOJM BOJHHX O0'€KTIB HOPMATHBOM
IPaHUYHO JOIMYCTUMOTO PiBHS TOKCUYHOCTI,
SIKUH 3a100irae MOPYIIEHHIO KUTTEIISTBHOCTI
BOJHHMX OPTaHi3MiB, € BIICYTHICTh XPOHIYHOL
TOKCUYHOCTI.

Taoauns

PesynbTaTi 6ioTectyBanHs mpod Boau ( BixiOpaHo y cepnni 2018 p.)

Ne Micue Bindopy npod Hdara Bin- BusHavyeHHs] XpOHIYHOI TOKCHYHOCTI
o6opy npo6 R ..
Neo IloBepxHeBi Boau JoHHi Bigkaagu
Paxonoagioni JIMUNHKH KoMax
p.’B SUMH, BIAJIHHA y 12.08.18 I I
B’sanmiBcbke BOJOCXOBHUILE Yucra Uucra
npaBuii Oepir B’sutiBcbkoro 12.08.18 I I
BOJIOCXOBHIIA, peKpealliiiHa 30Ha Yucra Yucra
niBuii Oepir B sutiBcbkoro 12.08.18 I I
BOROCXOBHIIA, CLIECEKOTOCHO- Cnabo3abpyaHeHa Cna0o3abpyaHeHa
JIapChKi yrinas;
niBuii Oepir B sutiBcbkoro 12.08.18 I I
BOZIOCXOBHILA, L Cna6o3a0pynHeHa Crnabo3abpynHeHa
CUIBCBKOTOCIIONAPCHKI YTiast;
npaBuii Oepir B’suriBchKorO 12.08.18 II 11
BOJIOCXOBHIIIA, peKpealiiiHa 30Ha Cna6o3a0pymaHeHa Crnabo3abpyaHeHa
niBmit 6epir B’suriBcbKOTO 12.08.18
BOJOCXOBHIIIA, 11 11T
CLITBCHKOTOCTIONAPCHKI YT Crabo3abpynHeHa [TomipHo 3a0pynHEeHA
B’smiBchKe BogocxoBHIIE, qamba 12.08.18 11 I
A e, A Crabo3abpynHeHa [TomipHo 3a0pynHEeHA

3a pesynbTaTaMd BU3HAUYEHHS TOKCHY-
HOCTI TIOBEPXHEBUX BOJl T JOHHUX BiJKJIaJliB
pO3paxoBaHO 30UTKH, 10 3aIo/istHi
B’siniBcbKOMY BOJOCXOBHIILY 32 HOKa3HUKOM
3HIKEHHS pUOONPOSYKTUBHOCTI BHACIHiZOK
3aru0eni KOpMOBUX OpraHi3MiB ajist puo.

[Tpupoana xopmoBa 6aza BOJOWM Bijir-
pa€e BaXIMBY pOJIb y KHMBJICHHI pUO Pi3HUX
BUJIIB Ta BIKOBHX TpyI. DITOMIAHKTOH CIIpHsIE
30arayeHHI0 BOJHOTO CEPEIIOBHINA KHCHEM,
MpUiMae yqacTh y KPyroo0iry pe4oBrH, CTBO-
pIOIOYM TIEPBHHHY OpraHiuyHy MPOAYKIIIO, 3a
PaxyHOK SKOi 0e3Mocepe/IHbO YK OMOCEPEIKO-
BaHO iCHY€ BCsSI TBapMHHA 0i0Ta BOAONMH. 30-
OTUTAHKTOHI OpTaHi3M{, HAHOULIBII dYHCEThHA
rpymna rigpoOioHTIiB, CKIaJal0Thb OCHOBY KHB-
JICHHsI 0araThOX BHJIB pUO, a TAKOXK € 1HJHMKA-
TOpaMU TPHU OIUHIN sikocTi Bomu. HeoOximHi
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OlOTeHHI €JIeMEHTH, /ISl TIOBHOIIHHOTO PO3BH-
TKy (iTO- Ta 300IIaHKTOHY, (OPMYIOTBCA Y
BOJIOMMI Ta HaIXOIATh 30BHI [§].

30MTOK BOAHUM 00’€KTaM 3a MHOKa3HHU-
KOM 3HIKCHHS! pUOONPOIYKTUBHOCTI, 3aHOi-
SIHAU BHACHIJOK 3aru0eli KOpMOBUX OpraHis-
MiB (300IUIaHKTOHA 1 3000€HTOCa) PO3PaAXOBY-
BaBCS SIK !

N,, = [S*H *IT* P/B * K; * 10°/[100 * K],
N, =[S * IT * P/B * K; * 10°)]/[100 * K],

ne: N, N, — 30uTKu B HatypaasHOMY BHpasi
(s maHKTOHA Ta OEHTOCA, BIITOBITHO), T;

2.
S — oA MOIIKOKEHHS, M,
H — rnmubuna BomoiiMu, M;
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I - cepeta KOHIICHTpALIisI KOPMOBHX
oprasismis, r/m°> (st IUIAHKTOHY) Ta /M (st
OeHrocy);

P/B — xoedimieHT mepeBeneHHs 6ioMacu
KOPMOBHUX OpPTaHi3MiB y IPOAYKIIIIO;

K; — moka3sHHK TpaHUYHO MOKIIHBOTO
BHKOPHCTaHHS KOPMOBOi 0a3u puod, BiICOTKIB;

K; - KopMOBHﬁ KoeimieHT s nepeBe-
JEeHHS MPOAYKLIiT KOPMOBHX OpraHi3miB y pu-
6onponykuiro; 10 — Koe(illieHT mepeBoay
rpamiB y TOHHH.

Po3paxyHok = 30WUTKIB,  3amojmisiHHiA
B’sumiBcbkoMy BOJIOCXOBHILY 32 HOKaSHI/IKOM
3MEHIIIEHHS PUOOIPOIYKTHBHOCTI npu
4080 M°, H =57 m, K;=6, I = 20 r/m 1P/B—
10, K; =80% (ans mraskTony) Ta 11 =45 r/M? i
P/B = 80, K;=50% (s 6eHTOCY), pO3paxoBa-
HO ik N3m = 0,212 1 aN36= 0,42 1.

TakuM dYMHOM, 30MTOK 3alOMISIHUIN
B’smiBcbkOMy BOJOCXOBHINY 32 TOKa3HHUKOM
3MEHIIIEHHS pI/I6OHpO,I[y1(TI/IBHOCT1 mpu  aedi-
[IUTI TIPHPOIHUX KOPMiB — 3001UIaHKTOHY (N,;)
ckiamae 212 xr, 3006entocy (N,s) — 420 xr.

Po3mMip 3amomistHOT KoM pUOOIIPOAYK-
TUBHOCTI BOJIOCXOBHINY 32 MOKAa3HHKOM 3Me-
HIIICHHS 00CATY BUJIOBY TOBapHOi pubH (y Ba-
PTICHOMY BWIJISJI) PO3PaxoBYBaiM 32 (OpMY-
JI010:

Nuan=N*G,

ne: Nyan — TPOIIOBHIA 00cAT 30MTKIB (TPH.);

N — o6csr BuIIOBY prOHOT MPOTyKIii (KT);

G — Bapricth nponykiii (3a 1 xr) 3a airo-
YUMH PO3IPIOHMMH PHUHKOBUMHU ITiIHAMH Ha
MOMEHT TIPOBEJICHHSI PO3PAaxXyHKy pO3Mipy 3a-
rogistHO1 mkoau (TpH.): TwriTka — 30rpH., KO-
pornr — 70 rpH., kapack — 25 rpH., s — 30
T'pH., YepBoHOMIpKa — 20 I'pH.

3a monepeaHiM po3paxyHkoM N,, = 212
KT, Ny = 420 kr, 3aranom 632 kr.

Po3nogin y BigcOTKOBOMY CHiBBiJHO-
LmIeHHi puO, SKi MalTh KOPMOBY 0a3y, B SKY
BXOJUTh 300IUIAHKTOH Ta 3000€HTOC ¥y
B’smiBChbKOMY BOJIOCXOBHILI HACTYITHE: TUTITKA
— 30%, kopom — 20%, kapack — 20%, ms —
20%, gepBonomipka — 10%.

Posmonin mo Bumam pud oOcsTiB 30MTKIB Y
HATypaJIbHOMY Ta BapPTICHOMY BHTJISIL € | TUTITKA
— 189,6 xr (5688 rpun.), kopom — 126,4 kr
(8848 rpn.), xapace — 126,4 kr (3160 rpm.),
msn — 126,4 xr (3792 rpu.), yepBoHOMipKa —
63,2 xr (1264 rpu.).

TakuM yMHOM, 00CST TPOIIOBUX 30UTKIB
3anoAisiHuX B’suTiBCbKOMY BOJIOCXOBHINY 32
MOKa3HUKOM 3MEHIICHHSI BUJIOBY ITSITH BHIIIB
pu6 (TwriTKa, KOpOI, Kapack, Jisl, YepBOHOITI-
pKa) BHACHIIOK JIeilUTy MPUPOTHUX KOPMIB
cknamae 22 752 rpH.

Bucnoeku

1. OgHuM i3 TOJOBHUX MPOSIBIB aHTPOIIO-
TEHHOTO BIUIMBY Ha (DYHKIIIOHYBAHHS BOJHHX
€KOCHCTEM € 3HIDKEHHS iX O10MpOyKTUBHOCTI.
VY 3B’A3KYy 3 IIUM, Y M€XaxX BUKOHAHHS pPOOOTH
€KOHOMIYHI HACIiIKK aHTPOIIOT€HHOTO 3a0py/-
HEHHSI BOJHOTO 00 €KTY OIIHIOBAJINCH IIIIXOM
pO3paxyHKy 30WTKiB, 3aloOMiTHUX BOJHHUM
00’€KTaM 3a TOKAa3HUKOM 3MEHIIEHHS pUOOI-
POIYKTUBHOCTI BHACIJIOK 3aruOesi KOpMOBHX

OpraHi3MiB — MPEJCTaBHUKIB 300IUIAHKTOHY
(paxomoniOHKX AadHil) Ta 3000eHTOCY (JIMYH-
HKH KOMax).

2. JInst BUpILIICHHS 3aBIaHHS 3 OL[IHIOBAHHS
E€KOHOMIYHHMX HACIIAKIB aHTPOIIOICHHOIO 3a-
OpyTHEHHS! BOAHHUX 00’ €KTIB B IKOCTI HAHOLIBII
JOLITIBHOTO (3 MO3MLIN MOPYLIEHHS CTPYKTYPH
BOJIHOI €KOCHCTEMH) OOpaHO METOAMYHHN M-
Xill 3 po3paxyHKy 30MTKiB, 3alOAITHUX PHOHO-
My TOCHOAAPCTBY BHACIIIOK 3MEHLICHHS HpH-
poxHoi KOopMOBOi 0a3zu Ais ixTiodayHu, TOOTO
3a KpUTEPieM 3HMKEHHST pUOOIIPOLyKTUBHOCTI.

3. JocmimkeHHst sSKOCTI BOAM B’sumiBchb-
KOT'O BOJIOCXOBHINA 3AiicHeHO BIITKY 2018 po-

Ky. Jl7st IpOBEICHHS €KOJIOT0-TOKCHKOIOTIYHOT
OIIIHKK cTaHy B’su1iBCBKOTO BOJOCXOBHINA 00-
paHo 7 cTBOpIB.

4. XpoHiYHY TOKCHYHICTH BUSIBICHO Y 3pa-
3Kax BOJM Ta JJOHHUX BiJIKJIaiB 31 CTBOpPiB NeNo
3-7, Mo Moke OYTH HACHITKOM BOJIHOI epo3ii
IPYHTIB, IO TPOSBISETHCS Yy BUMIISI TUTONIHH-
HOTO 1 JIIHIMHOTO PO3MUBAHHS IPYHTIB 3 CLIBIO-
CIYTiJlb T4 HAJXOJPKEHHS 10 BOJOWMH 3a0py/-
HIOIOYMX PEYOBHH.

5. 36urok, 3anofisiauii B’sutiBcbkoMy BO-
JIOCXOBHIIlYy 32 MOKAa3HUKOM 3MEHILICHHSI 00cs-
TiB BHJIOBY puOU Npu JediluTi MpupoIHUX KO-
PMIB — 300IIIaHKTOHY cKiajae 212 xr, 3000¢H-
tocy — 420 kr.

6. OOcsr TpOmIOBUX 30MTKIB 3aIOJiSTHIX
B’smiBcbkoMy BOJOCXOBHILY 3a ITOKa3HUKOM
3MEHILECHHS BWIOBY ITSITW BUIIB pUO (IUTiTKA,
KOPOII, Kapach, JIAII, YSPBOHOIIPKA) BHACIIIOK
nedinuTy NpupoaHUX KOPMIiB ckiagae 22 752
TPH.
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