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EKOJIOTTYHA BE3IEKA BOJJHUX OB’ €EKTIB UEPKACBKOI OBJIACTI -
CKJIAJIOBA HAIIIOHAJIbHOI BE3IEKH

VY crarTi OOrpyHTOBAaHO HEOOXITHICTP KOMIIJIEKCHOTO BHUBYCHHS PIBHS 3a0pyaHEHHS
BoJHUX 00’ekTiB. HaBeneHo pe3ynbraTé 0araTopiyHOrO MOHITOPHHTY 1  KOHTPOIIO
OpPraHOJICITUYHUX, TOKCHUKOJOTIYHUX, (i310JOTIYHUX TIOKa3HUKIB BOAM OCHOBHHX JDKEPEI
BojonoctayanHs M. Uepkacu. IIpoananizoBaHo oOCSTH aHTPONMOTEHHOTO 3a0pyIHEHHS BOJHUX
00’ exTiB oOnacTi. HaBeneHo nuHamiky o0CATY BOJIOKOPUCTYBaHHS.

Kawo4oBi ciaoBa: eKoJOro-Tiri€HIYHUM KOHTPOJb, JWHAMiKa BOJOKOPHCTYBAaHH,
CEepeHhOpIYHA KOHIIEHTpAIlisl, Yy3araJbHEHWH TIOKa3HUK SAKOCTI, XIMIUHI TOKa3HUKH,
0aKTepioNoriuHi MOKa3HUKH.

B crathe 06ocHOBaHa HEOOXOIUMOCTh KOMIUIEKCHOTO M3Y4YEHHUs YPOBHSI 3arpsi3HCHHS
BOAHBIX 00bekTOB. [IpuBeneHbl pe3ynbTaThl MHOTOJIETHETO MOHHMTOPHHIA M KOHTPOJIS
OPTaHOJENTUYECKHX, TOKCHKOJOTHUYECKUX, (U3MOJIOIMYECKHX II0Ka3aTeleld BOJbl OCHOBHBIX
UCTOYHUKOB BojaocHaOxeHus r.Yepkacol. IIpoananuszupoBaHbl 0O0BEMBI AHTPONOTEHHOIO
3arpsi3HEHUs! BOJHBIX 00bekTOB 001acTu. [IpuBeneHa quHaMruka 00beMOB BOJOIIOJIb30BAHMS.
KuroueBble ¢Jj10Ba: 3KOJOTO-TUTMEHWYECKHM KOHTPOJIb, JUHAMUKA BOJOMNOJIb30BaHUS,
CpeAHEero/ioBasi KOHLIEHTpAIMsl, 0000IIEHHBIH MOKa3aTeNb KayecTBa, XMMUYECKHE MOKa3aTesH,
OaKTepUOIOrMYeCcKre MOKa3aTeNH.

In the article, we substantiated the necessity cbraprehensive investigation of water
pollution. The results of long-term monitoring andyanoleptic, toxicological, physiological
indicators control of water main sources of watgrmyof Cherkassy were presented. The extent
of anthropogenic pollution of waterbody of a regiwas analyzed. The dynamics of water use
was presented.

Key words: ecological and hygienic control, water managenigmamics, the average
annual concentration, generalized quality indexnaical indicators, bacteriological indicators.

IlocranoBka mnpo6JieMu. 3a0e3reueHHs HACEJIEHHS MUTHOIO BOJOK € MPIOPUTETHUM
HaNpPsSMKOM Y Tay3i TiTri€Hd Ta OXOPOHHU 3/I0POB's, SKHI rapaHTye HOpMaJIbHE ICHYBAaHHS JIIOIeH
y BCbOMY CBITi. Boja, ik 1 MOBITps, € OAHUM 3 HaWBAKIIMBIIIMX €JIEMEHTIB HABKOIHUIIIHHOTO
cepenoBUIla 0e€3 SAKOro HEeMOXIUBE KUTTS. OKpiM Toro, 3a0e3neueHHs HaceleHHS
TOOPOSIKICHOIO BOJAOK Y JIOCTAaTHIA KIJTBKOCTI YHEMOXKJIMBIIIOE TIOMIUPEHHS 30yIHUKIB
1H(EKIIHHNX 3aXBOPIOBaHb, 110 MOXYTh IEpelaBaTHCA 4epe3 BOAY, a TaKOXK YHEMOXKIIUBIIIOE
MOIIMPEHHs] 3aXBOPIOBAHb HEIH(EKIIMHOT0 IMOXOKEHHS, CIPUYMHEHHX HAsBHICTIO y BOJI
XIMIYHUX JOMIIMIOK. TOMy, KOHTPOJIb HaJl SKICTIO NMHUTHOI BOJAW € OJHUM 3 HaWMaKTyaJbHIIINX
3aBJIaHb.
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Maiixe Tpu 4BEpTi MOBEpXHI 3eMJIi BKPHBAE BOJIA, 110 POOUTH 11 OJJHUM 3 HalOaraTmmx
NPUPOIHKUX pecypciB. 3amacu Boau Ha 3emuti Benmde3ni — 1388,5vumn km3 (0,025 %ii macwu). 3
miel kxinpkocti Mmaixke 1338,5 mon KM® CTaHOBJIATH TipKO-COJIOHI BOAM OKEaHIB 1 MODIB,
HEMpUAATHI A7 MUTTS ¥ TEXHOJIOTIYHOTO BUKOpHCTaHHS. [IpicHa Boja cTaHOBUTH ycboro 2 %
BiJl 3arajbHO1 KUIBKOCTI Ha muiaHeTi, 85 % Bij I1i€l KUTBKOCTI 30CEPEIKEHO B JIbOJOBUKOBHX
murtax ['pernanaii Ta AHTapKTUIM, aiicOeprax i TipChbKUX JIbOAOBUKaX (moHam 24 MutH KM3).
Jlume 1 % mpicHOI BOAM MICTATH PIYKM, O3epa W MiA3E€MHI BOIW; caMme Il JDKepenna
BUKOPHCTOBYE JIFOJICTBO UIsl CBOIX OTped (Tadm. 1).

Tabnuysa 1
3amacu Boau Ha 3eMHiii KyJi (3a B. M. MuxaiijioBum)
00’ em, THC. YacTKa Bia cBiToBHX 3anacis, %
Buau npupoaHux Boa 3 .

KM 3arajJbHHUX npicHUX
CBITOBHMI OK€aH 1338000 96,4 -
JIbOIOBUKH 1 BIYHI CHITH 25800 1,86 70,3
O3epa 176 0,013 -
Boxocxosuima 6 0,0004 0,016
Piuku 2 0,0002 0,005
Bosora 11 0,0008 0,03
ITin3eMHi Boou 23400 1,68 28,7
[TimzemMHui 111 BIYHOI MEP3JIOTH 300 0,0022 0,82
Bopa B atmocdepi 13 0,001 0,04
Bona B opranizmax 1 0,0001 0,003

[Tpubnuzno 70%mnpicHOi BoH, siKa BAKOPUCTOBYETHCS JIIOJMHOIO, IPUIIAJIAE€ HA CLIbChKE
roCToJapcTBo, me 22% ®adupae» MPOMHUCIOBICTh, a TOMOTOCIIOAAPCTBAM 3aTUIIAETHCS JTUIIIE
8%. BpaxoByroun Te, SIK CTPIMKO JIFOJACTBO <«BHITHBAE» HAsIBHI B HOTO PO3MOPSIKCHHI BOJHI
pecypen, a Takox Te, mo a0 2050 poky 3pocrarode HaceldeHHS 3eMii Moxke aocsarta 9
MinbsipaiB, — uudppa 8% wmizepHo mama [1]. 3abe3medeHicTh BOAOI B pO3paxyHKy Ha OIHY
MOMMHY 3a 100y B PI3HUX KpaiHax CBITY BIiApi3HAETbCs. B psimi nepxkaB 3 pO3BUHYTOIO
€KOHOMIKOI0O Haspina 3arpo3a Hecradi Boau. JlediuuT mpicHoi Boam Ha 3emii pocTe B
TeOMETpUYHIA mporpecii. 3a mporHo3amu, OUIbIIE MOJOBHHU HacelieHHs turanetn no 2025 p.
cTpaxaaTume Bia Hectadi Boau. Jedimut nutHoi Boau B 2050p. moxe ckimactu 2 muipa. M3 Ha
pik. 3amacu TpicHOT BOAW Ha 3eMJli pO3MOIUISIOTECS BKpail HEpiBHOMIpHO. B ogHUX perioHax
IUTAHETH BOJU JOCTaTHHO 200 HaBITh € HA/UIMIIKU. B 1HIIMX perioHax rocTpo BiAYyBaeThCS il
Opak. Yacrto, HaBiTh 3a YMOBH 3a0€3M€UCHHS BOIOI0, BOHA MA€ HU3BKY SIKICTh [4].

Hes3Baxarouu Ha HasBHICTH JIOBOJII PO3BUHEHOTO MPUPOJO00XOPOHHOTO 3aKOHOAABCTBA, B
VYkpaiHi 3arpo3nMBO IIBUAKO IOTIPIIYIOTHCS EKOJIOTiYHI YMOBH TEPUTOPIaIbHUX 1 BOJHHUX
ekocructeM. OCHOBHI MPUYMHHU — BIICYTHICTh €()EKTUBHOTO €KOJOTIYHOTO KOHTPOJIO 1 HU3BKUI
PIBEHBb EKOJIOTTYHOT MOJIITHKH Ta €KOJIOT1YHOI KYIbTypH [2].

AHaji3 ocraHHiX JocsirHeHb i myOJikaumiii. Bnpomoex  ocTaHHIX — pOKIB
1HTeHCU(IKYBINCh JIOCTIJDKEHHsT 3 TIpobieM ekoioriuHoi Oesmeku. Exonoriuna Gesmeka B
paMKax Jep)KaBH PO3TJISIIAEThCS SK CKIa[0Ba YaCTHHA HAI[lOHATBHOI Oe3meku (30kpema, 1e
poboru  A.b. Kaunncekoro [5-8], B.O.Kocosuesa [9], TI.O.Xapmnamoa [19-21],
B. M. llImangis [12-13]). OcHOBH 3araabHOi KOHIEMII €KOJOTiYHOI Oe3lMekn MOKHa
BifcmiakyBatu y poborax H. ®. Peiimepca [11], C. A. Boromrooosa [14], B. 1. [laninosa-
HaninesHa [3], K. ®@. ®ponosa [15]. OcraHHIM 4YacoM BiJCTEKYETHCS IEBHE YCBiIOMICHHS
BaYXJIMBOCTI €KOJIOTIi JUIsl KUTTEMISUTLHOCTI KpaiHW Ta 11 HACeJIeHHs, [0 BiI3EPKATIOETHCS Y
inTeHCcHBiKallii TCOPETUYHHUX Ta MPAKTHYHUX JOCITIKEHD 13 3a3HaueHOi TeMaTuku. ABropu [10]
BBA)XXAIOTh, HE MOXXE OYTH €IMHOTO TPAaHUYHOTO KPUTEPil0 HASBHOCTI TOTO YH 1HIIOTO
KOMITOHEHTY JIJIsl Pi3HUX BHJIIB BOAOKOPUCTYBaHHS, mo yuHHUX [ JIK HemocTaTHRO A1t HOBHOTH
KOHTPOJIIO 32 CKUJOM IIOJIFOTAHTIB, 1 HEOOXITHUM € PO3pOOKa CHCTEMH OLIHKH, OCHOBOIO SIKOi
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MOBHMHHI OyTH y3arajibHEHI MOKa3HUKH KOCTI (iHTerpanbhi). Cepen 3akopaoHHUX (axiBIiB CIIijT
BIIMITUTH 3HAYHUN BKJIAJ B PO3POOKY EKOJOTIYHOI OE3MEeKH TAaKMX BUIATHUX BYCHHUX SIK
P. H.Gleick [18], N. Myers [22].Hunui po3pobkor ingukartopiB EB 3aiiMaeTbcs HH3Ka
MDKHapOAHHUX opraHizamii, cepen skux Komicis OOH 3i cramoro po3BUTKy, MiKHApOIHUN
incrutyt cramoro po3ButKky (I1ISD), HaykoBwuii KOMITET 3 Mpo0IeM HaBKOJIHMIIHLOTO CEPEAOBHUIIA
(SCOPE) E£nbebkuii yHiBepeuteT [16-17].

IlocTaHoBka 3aBAaHHS Ta WHoOro po3B’si3aHHsA. MeTo JOCTIDKCHHS € aHai3
Cy4acCHOTO CTaHy MOBEPXHEBHX JKEpeNl BOAOIMOCcTayaHHs M. Uepkacu Ta quHamika HOro 3MiHU
JUTSL OITIHKH PiBHS €KOJIOTTYHOI O€3IMeKH, BU3HAYCHHS MPIOPUTETHUX HAMPSMKIB BOJOOXOPOHHHUX
3aXO0JIiB.

BuginenHsi HeBHpilIeHMX paHille 4YacTHH 3arajbHoOi Npo0JeMH, KOTPHUM
NPHUCBAYYETHCA CTATTHA. 3TiIHO 3 MDKHApPOAHHMH CTaHJapTaMd YKpaiHa HAJICKHUTh 0
MaJIOBOJIHMX KpaiH Ta KpaiH 3 HEPIBHOMIPHUM TEPUTOPIATLHUM PO3IMOIIOM BOJIHUX PECYPCIB.
[Tutannsa aediuuTy BOJHUX pecypciB TICHO NOB’s3aHe 3 MpoOJIeMOr0 SIKOCTI MUTHOI Boau. B
VYkpaini 3a IBOMa KpUTEpisSIMH CHUTyallis ckjianach karactpodiuna. Ilpobrema exomorigaHoi
Oe3mexkn BOTHUX 00’ €KTIB aKkTyallbHa JJIS BCIX BOA030ipHUX OaceifHiB Ykpainu. Ha ocobmuBy
yBary 3acilyroBy€ €KOJIOT1YHHU cTaH J[Himpa, 10 € OCHOBHOIO PIYKOBOI CHCTEMOIO YKpaiHw,
B021030ip sikoi oxorumoe 48 %ot TepuTopii Aep>kaBu. PaxiBii OJHOTOJIOCHO BU3HAIOTH, 11O
eKoJIoTiyHuK cTaH JlHImpa Mae CTIWKYy TEHACHII0 JO TMOTIPIICHHS, 3 MOXJHUBICTIO HOTO
nerpanaiii y Hemajlekidl MmepcrneKkTHBl. 3aXOoau XK 13 HOpMai3aiii CUTyallii BiApI3HATHCA, a
OKpeMi 3 HMX MPOIOHYIOTh HaBITh IOCTYIOBO CIYCTUTH BOJOCXOBHINA 1 mpuOpatu rpedri.
OOrpyHTOBaHa Ta Y3rO/KEHA TO3UIlSA IIOAO OIIHKK CTaHy EKOJIOTIYHOI CHUCTEMH PIYKH Ta
crpareriii i craOumizamii 1 HOKpalleHHs, HAa HAIlIOHAIHHOMY Ta MDKIEPKAaBHOMY pIiBHSX,
BimcyTHs. OJHAK, OYEBUIHO, IO € HarajgbHa HEOOXITHICTh TMEPEXOJy EKOJIOTTYHOI CHCTEMHU
JlHinpa 10 cTanoro (GyHKIIOHYBaHHS.

BB BoaM Ha crmoKMBaya MOJKE BapilOBaTH, 3aJ€XHO BiJ KOMOIHaIIi JOMIMIOK, iX
KOHIICHTpALliif, HAaBITh 32 YMOB BiAMOBITHOCTI BcTaHOBICHUM HOopMaM. Cyd4acHi (i3UKO-XIMIYHI
METOAM aHalli3y CKJIaay BOAM HE JAal0Th MOMKJIMBOCTI BHUYEPITHO OI[IHIOBAaTH 11 SKICTh 1
MIPOTHO3YBAaTH KOMILJICKCHUM BIUIMB TNPHCYTHIX PEYOBUH Ta CTPYKTYpPH BOAM Ha Oi0JIOTiYHI
00’ extr. OTXKe, OIIHKA SKOCTI BOJH, IO TPYHTYETHCSA Ha TAPOXIMIYHUX MOKAa3HUKAX, HE MOXKE
OyTH TOCTaTHBOIO.

TakuMm YWHOM, BHWHHMKae MoTpeda y po3polill 1 BUKOPUCTAHHI HOBHX METOJIB
KOMILIEKCHO OIIIHKH SIKOCT1 BOAM Ta 11 MOKJIMBOTO BIUIMBY Ha 010JIOT14HI 00'€KTH.

Bukiiag oCHOBHOro martepiajy JdOCHIIKeHHSI 3 NOBHHUM OOIPYHTYBaHHSAM
OTPMMAHMX HAYKOBHUX pe3yJbTaTiB. YKpaiHa — OJIUH 3 PETiOHIB, L0 HE 3a0e3MeueHHi, 3a
ICHYIOUMX aHTPOIOTCHHHX HaBaHTa)XCHB, MPICHOIO BOJOI0 Yy JOCTaTHIM KuTbkocTi. B YkpaiHi
HanmiuyeTbes 63 119pivok, 3aranbHa noBKUHA SKUX cTaHOBUTH 206,4THCc. kM. BoaHi pecypcu
VYxpaian GopMyrOThCs 32 paXyHOK MPHUTOKY TPaH3UTHUX PIYKOBUX BOJ 13 3aKOpIOHHHUX KpaiH,
MICIIEBOTO CTOKY 1 Mifg3eMHUX BOI. JlJis YCyHEHHSI TEpUTOpIaTbHOI 1 4aCOBOI HEPIBHOMIPHOCTI
pO3MOALTY CTOKY, BOjo3abe3leueHHs B YKpaiHi 3AIMCHIOEThCA 3a pgomomMororo 1,16 Ttwuc.
BOJOCXOBHII (3araJbHuUM 00 €MoM Maibke 55 KM3), moHajx 28THcC. CTaBKiB, / BEIUKAX KaHAIIB
(3aranpHoOrO M0BKKHHOK 1021KM; MPOIMYCKHOIO 3aTHICTIO 1OOOM3/ceK), 10 BenmMKUX BOOBOMIB,
SKUMH BOJAa TOJAETHCA y MAJOBOJAHI paiioHu. BomocxoBumia JIHIMPOBCHKOTO KacKamgy 3
KOPUCHUM 00’ €eMOM 18,7KM3, 3a0€31euyoTh OUTBIIE TTOJIOBUHH 0OCSTY BOJOCIIOKHUBAHHS.

[Ipobnema ekonoriyHoi OGe3nmeKkd BOJHHMX OO €KTIB aKTyalbHa JJsl BCIX BOA030IpHUX
OaceitHiB Ykpaiau. Y OLIbIIOCTI 3 HUX BOJIa MA€ KJIACH SIKOCTI «3a0pyaHeHa» 1 «OpyIHa».

HeratuBHuM HaciiIKoM mpolieciB ypOaHizailii, siki iHTEeHCUBHO Bi10OyBaloThCs B YKpaiHi,
CTajla HaaMipHa KOHIIEHTpaIlis 00’ €KTIB MPOMHCIOBOCTI Ha OOMEXeHid TepuTopii. Bucokuit
piBeHb 3a0pyIHEHOCTi, HE3aJOBIIBHUNA CTaH CHUCTEM JKUTT€3a0€3MEeUeHHs, IIBUAKHHA pICT
HaceJIeHHS MICT 1 PO3IIMPEHHS iX TEPUTOPI, MPHU3BEIN IO TOTO, IO OUIBIIICTh MOBEPXHEBHUX
BOJI CTaJIM HENPUAATHUMH 10 BUKopucTanHsi. Ha tepuropii Yepkacbkoi 061acTi IpakTUYHO BCi
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BOJIOMMH MMiIAAaI0THCSA aHTPOMOreHHOMY BIUTMBY (Tabi. 3). SKicTh Boau B 0arathbox i3 HHUX HE

BiJIMIOBiJa€ HOPMATUBHUM BUMOTaM.

Tabnuys 2
JAunamika BogokopucryBanHs Yepkacbkoi 00J1acTi
HoKasHuKn Opuuuns | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
BHMIP. pik | pik | pik | pik | pik | pik
3a0patio BOAH 3 PHPOHHX wmn® | 284,7| 286,1| 288,6 258,5| 229,0| 222,8
TKepes
y TOMY YHCIIi:
IIOBEPXHEBOL i m° | 225,8| 227,7| 227,7| 207,7| 179,3| 173,6
1 13eMHO1 maa M© | 58,9 | 58,4| 60,8550,74| 49,71| 49,27
MOPCBKOT MITH M° - - - - - -
3a0paro B 3 IPHPOMHX Jokepert v | 219,8| 222,8| 225,9| 203,7| 182,1| 177,9
y pO3paxyHKy Ha OJHY 0C00y
CKHHYTO 3BOPOTHHX BOJ i M | 225,2| 231,0| 248,0] 207,2| 195,5| 184,3
y TOMY YHCIIi:
y Mi3eMHI TOPU30HTH MITH M° - - - -
y ARompypatl, Ha HOM wimm® | 251 | 24,4 253719,55| 18,88/ 18,81
dinpTpartii
y TIOBEPXHEB1 BOJIHI 00’ €KTH wmiH M© | 200,1] 206,6| 222,6| 187,6| 176,6| 165,5
CKHHYTO 3BOPOTHNX BOX Y v M | 200,1| 206,6| 222,6| 187,6| 176,6| 165,5
MOBEPXHeBi BOJAHI 00’ €KTH
3 HUX:
HOPMATUBHO OYHIIEHUX, YCHOTO wmin M° | 53,73| 54,9 | 52,48 55,6 | 46,15 46,05
y TOMY YHCIIi:
Ha criopyzax Gionoritnoro win M | 53,55| 52,27| 49,74| 53,24/ 43,46 43,42
OYMIIICHHS
Ha criopy/ax (i3uKo-XiMIYHOTO VUL A8 i i i 0.02 | 0048 0.051
OUMUIIEHHS ! ’ !
Ha CITOpYAax MEXAHIHOro wiM® | 0,18 | 2,63| 2,74 2,34 2,642,577
OYMIIICHHS
HOpMATHBHO (yMOBHO) MCTHX Oe3 | (3 | 134 6| 1407 161,9] 128,0| 122,1| 114.6
OYHIICHHS
3a0pyIHEHHX, YChOTO miaa M° | 11,77| 11,0| 8,2 | 4,01| 8,2924,825
y TOMY YHUCIIL:
HEIOCTATHLO OYHUILIEHUX MJIH M° 7,47 6,6 5,89 1,9756,425| 2,923
0e3 OuMIIeHHs MITH M° 4,3 44 | 2,31 2,0361,867| 1,903
CKHMHYTO 3BOPOTHUX BOJ Y
MOBEPXHEBI BOJIHI 00’ €KTH Yy M 154,5| 160,9| 174,3| 147,8| 140,4| 132,2
pO3paxyHKy Ha OJIHY 0CO0y
Tabauys 3

CkujiaHHs 3a0py/THIOIOYHX PEYOBHH i3 3BOPOTHHMHU BOIaMHU Y NOBEPXHEBi BOJHI 00’ €KTH

CxkuaHHs 3a0pyAHIOIOYNX PEYOBHH

2009 2010 | 2011] 2012 2018 201

00csr 3a0pyAHIOIOYUX PEYOBHMH, TUC. T

Bcebsoro 49,1| 49,26| 47,70| 47,33/42,69|41,32
3 NepeBUIIEHHIM HOPMAaTUBIB IPAHUYHO 41| 33 3.1 28 20 1.6
JOIyCTUMOI0 CKUAAHHSA
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He3Baxarouu Ha 3HaYHE 3MEHIIICHHS 00’ €MiB BUKOPHUCTAHOI BOJIH, SIKE CIIOCTEPIraeThes 3
1991 poky, BIANOBIHOTO 3MEHIICHHS AHTPOMOTEHHOTO HABAHTAXXCHHS Ha BOJHI PECYPCH,
30KpemMa 31 CKHIaMH 3a0pyAHEHUX BOJI, HE BIIOYBAETHCSI.

3anoBosieHHST TMOTped HaceleHHs Yy BOAI Ta 3a0e3MedyeHHs EKOJOriuyHOi piBHOBaru
MOXJIMBE TIPM TOKpAIIEHHI SKOCTI TMTHOI BOJH, paIliOHATLHOMY BHKOPHUCTAaHHI BOJ
HiANPUEMCTBAMHE BCIX rayy3eil rocro1apcTBa, BiITBOPEHHI BOJHUX PECYPCIB.

Ha crorosani, a8 KOHTPOJIIO SIKOCTI MUTHOI BOJIM BUKOPHUCTOBYIOTH MIKPOOI1OJIOTIUHUI
aHamiz Ta (IBUKO-XIMIYHI METOAM BHU3HAUEHHS OPTraHONENTUYHHX, TOKCHKOJOTIYHHX,
¢dizionoriyHNX TOKa3HUKIB. [IpyH 1IbOMYy, OCHOBHUMH KPHUTEPISIMU € 3HAYCHHS KOHIICHTpAIlii
JOMIIIIOK, $IKi BHW3HAYEHI CTaHIApTaMH, Ta TOBHOIIHHICTH CKJAay BOAM 33 MakKpo- Ta
MIKpOEJIEMEHTaMH.

VY 3aificHeHH] HarISIy 32 MATHUM BOJIOTIOCTa4aHHSIM M. UepkacH, 3 ypaxyBaHHSM TOTO,
110 SIKICTh MUTHOT BOAM 3aJICKHUTh BiJ 11 CKIaAy Ta BJIACTMBOCTEH, BUAUISIIOTH TPU €Talld MOTO
oprasizamnii: 1) eKoJOro-ririeHiYHUHA KOHTPOIb HAJ JHKEPEIOM BOAOIOCTa4aHHS; 2) €KOJIOro-
riri€eHiYHUN KOHTPOJIb HaJ BOIOIIATOTOBKOIO Ta HAAXOMKCHHSIM 11 y BOJOMPOBIIHY MEPEKY; 3)
KOHTPOJIb Y TOUKAX BOJI03a00py.

Ha mepmomy erarti €KoJIOrO-TITIEHIYHUN KOHTPOJb 3IMCHIOETHCS HAJl CTAHOM PIYKOBOT
Boau KpeMmMeHUylnbKOro BOJOCXOBHUINA Ta p. Binbmianku, sKi € OCHOBHUMH JDKEpElaMu
BojlonoctayanHs micta Yepkacu. BinmoBimHO 10 BEUMOr TUPEKTUBHHX JOKyMeHTIB KabiHeTy
MinicTpiB, MiHicTepcTBa OXOPOHH 3MI0POB'S, 3IIHCHIOETHCS MOHITOPUHTOBE JTOCIIKEHHS
skocTi piukoBoi Boau 3rigHo 3 CanlliHom Ne 4630-88 ©xopona mMOBEpXHEBUX BOJ Bij
3a0pyIHEHHS», 32 OPTraHOJENTUYHUMH, CaHITAPHO-XIMIYHUMH, CaHITApPHO-OAKTEPIOJOTTYHUMH,
PamioJIOTIYHUMH, BIPYCOJIOTIYHUMHU, TOKCUKOJIOTTYHUMHU Ta TEIbMIHTOIOTIYHUMH MTOKa3HUKAMH,
a TaKOX 3a 3aJIUIIKOBOIO KIJTBKICTIO OTpYyTOXiMiKaTiB. JIabopaTopHi JOCIIKEHHS pIYKOBOI BOJIN
B akBaropii JIHinpoBchKkoi Bog03abipHOI craHmii (c. COKMpHE) MPOBOAMUTHCS ABiUi HA MicAIl 3a
46 nmoka3zHUKaMH. Y cepeaHbOMY, 3a pik BijgOuparothcs S0-60mpo0 mis XiMIYHUX JAOCTIHKEHb 1
85-95mnp006 my1s ipoBeneHHs 010JOTIYHUX JOCHTIKEeHD (Ta0u. 4).

Brponosx 2010-2014pokiB BigcoTok BimxwmieHHs Bix BuMor CanlliHy Ne 4630-883a
XIMIYHIMH TIOKa3HUKaMu KonwmBascs Bix 17,5%m0 22,1%3a 6akTepionoriyHuMU MOKa3HUKAMHU
—8ig 7,3%mn0 8,0%.

OcoOnuBOCTAMU PIYKOBOI BOAM, SIK JDKEpelda BOJOMOCTAYaHHS MICTa, € HU3bKa ii
MiHepaji3aiis, BelMKa KiIbKICTh 3aBUCIMX PEUYOBHH, HH3bKa KaJIAMYTHICTh, BUCOKHHA DPiBEHb
OpraHivHOTO 3a0pyaHEHHS, [0 MOKe OYyTH IMOB'SI3aHMIA 3 KOJIMBAHHSIM PIBHS BOJU BOJONMMIIA,
HE3HAYHOIO IMBHUJKICTIO PYXY BOJIH TOIIIO.

3a ocTaHHI M'ATh POKIB BiJ3HAYAETHCSA MOCTiHE 3a0pynHeHHs Boxu p. JlHimpo
JIETKOOKUCTIOBAHUMHU OPTaHIYHMMH CIIOJyKaMH, PO 110 CBITYUTH KoJuBaHHS moka3HUKiB BCK
Bix 4,0 1o 6,0 mr/am° (3a HOpMHu 3 MF/I[M3). Takox (IKCYeThCSI TEpeBUIICHHS y 2-3 pasu
TPAaHUYHO JIOMYCTUMHUX KOHIEHTpaIiid (EeHOIB, 0, y CBOIO HYepry, 3yMOBIIOE YTBOPEHHS
XJIOp(EHOJIBHUX CIIONIYK Y MMUTHIN BOI.

bakTepionoriuni moka3HUKH sKocTi piukoBoi Boau 3a 2005-2009oku MaroTh TEHICHIIIIO
no konuBaHHs. Tak, iHmekc JIIIK konuBaerscs Bim 450 mo 1800 ga mopmu 10000), BmicT
komidaris — Big 40 1o 200 bYO (3a Hopmu 100). [TaTorenHi MikpoopraHiaMu Ta TeJIbMIHTH 3a
octanHi 10 pokiB 3 Boxu KpeMeHuylbKOro BOJIOCXOBHIIA HE BUALISIIUCS.

3rigHo 3 ririeHiuyHoo Kiaacudikamiero BomHux 00'ekTiB (CanlliHom Ne 4630-88),
akBaTopist JIHINpoBChKOi BOM03a0ipHOI CTaHLIi XapaKTepU3YeThCS TOMIPHUM CTYIIEHEM
3a0pyIHEHHS Ta HAJICXKUTD 110 2 KJIacy sIKOCTI BOAH, 3riHO 3 kinacudikariero [OCTy 2761-84.

Ce30HHI Ta piYHI KOJUBAHHS  XIMIKO-OAKTEpIOJIOTIYHMX  MOKAa3HHUKIB  3HAYHO
YCKJIQHIOIOTh TPOIECH OYUCTKH BOAM 1 MOTPEOYIOTh MOAATKOBUX €(PEKTUBHUX METOMIB il
00po6ku. Opranizaiis KOHTPOJIIO HaJ SKICTIO BOAM Ha eTari BOJOMIArOTOBKM Ha JIHIMPOBCHKIN
BOJ103a01pHIil CTaHIlli y 3aralbHOMY KOMIUICKC1, HA HAI TIOTJIS, € HAMBAXKJIMBIIIOKO, aJKe TICIs
I[LOTO €TaIly BOJIa Ma€ BiJIMOBIAATH JEP>KaBHUM CTaHIapTaM MUTHOI BOIH.
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Tabnuysa 4
CepenHbopiyHi KOHIEHTPALIl pe4OBHH B KOHTPOJbHHUX CTBOPAaX BOJHHUX 00’ €KTIiB
Yepracbkoi 00sacTi (B oxuHuIax kpaTHocTi Bianosiguux I'IK)

L = w & = =
<2 = = = = | 2 S
Haspa Boanoro| E § g E- EE = '.E % a
1 3 1 : o ot
M ey |8 F 2 |E|g|5 iFB|E| 2 B|Z
J 4] ) = s = 2| Zh= = 2 e <
CTBOPY = AR AE-RE-AE-- AR =
é E = O ks
1 |I'IK pewoBnn | 3-6| mne |+0,75/2,56 3,3 | 45| 1000 350500(6,5-8,5 0,3 | 0,2
Ha MEHIIE | A0
KOHTPOJIbHUX 4 dony
CTBOpPax
rOCHoJapchKoO-
moOyTOBOTO
NpU3HAYCHHS
2 |c.CokipHe, 25| 85 51| 0,60,026 2 | 284 | 21| 20 8,15 0,028,032
MMATHAN
BO103a01p
M. Yepkacu

3 [m. Yepkacu, 1 | 3,5/ 9,3 10,4 0,90,05/0,5| 269 | 15| 31 8,2 0,1 0,0
KM HIDKYE
CKUTY

ITiBgenHoro
[IPOMBY3J1a

4 |m. Yepkacu, 2 | 2,4 8,3 97| 12004 3 | 264 |17,221| 82 | 03| 01

KM BUIIC 15| 8,8 6,6 | 2,4 0,08[15] 310 | 28] 42 8 0,14 0,0
3aJ113HUYHOTI'O

MOCTa

6 |m. Yepkacu, 500| 1,6 9 64| 2300815 318 | 27| 41 7,8, 0, 0,0
M BUIIIE

BOJ103a00py
M. Yepkacu

TexHosorist BOAOMIATOTOBKM Ha BOJ03alipHIN craHIii mepeadayae mpeaMoHi3alliio,
KOaryJisiiiio, epBUHHE Ta BTOPUHHE XJIOPYBaHHs, (PUIbTpaIlifo, BiICTOIOBAHHS, IMICIs YOTO BOJIa
MOJIA€THCS B PO3MOALUIBYY Mepexy. KpiM MIOJEHHOTO BiIOMYOTr0 KOHTPOIIIO Ha craHmisx II-ro ta
[II-ro migiiomMiB TPOBOAUTHCS BiAOIp 1 AOCTIDKEHHS BOJAM Ha BIAMOBIIHICTH JlepkaBHOMY
cranaapty 2.2.4-171-10 KirieHidHI BUMOTH 0 BOJIW MUTHOI, MPU3HAYEHOI JJIsi CIOKHWBAHHS
TOIMHOIO». Pe3ynbratn mabopaTopHUX MOCHIKEHb TpoTAroM octaHHiX 10 pokiB cBig4aTh mpo
Te, 10 BIAXWICHBH BiJl BUMOT JlepKCTaHIapTy, 32 BUHSATKOM BMICTY XJIOPY, HE PEECTPYBAJIOCS.

Ha Ttperromy erami, ekonoro-ririeHiYHuUN 1a00paTOPpHUN KOHTPOJb HAJa TMHTHUM
BOJIOTIOCTAYaHHAM Y PO3NOAUIBYIN Mepexi MICT, Y CTallilOHApHUX TOYKAX Ta HA MiAKOHTPOJIEHUX
00'ekTax, 3A1MCHIOETbCS (PaKTHUHO HIOMHA. Y cepeaHboMy, 3a pik BigOupaethes 600-650mpod
BOJIM Ha JOCHIDKEHHA XiMiyHMX Noka3HWKiB Ta 700-750 —OGionmoriunux. 3a ocTaHHi S pOKiB
MOKAa3HWKHK HEBIAMOBIAHOCTI ririeHivHnM HopMmam koauBamucs Big 0,75% mo 1,2% 6a
xiMiyauMu mokasHukamu), Bix 0,25% 0 0,5% Ga 6iosoriyHUMHU MOKa3HUKAMM), 110 CBIIYHUTH
Mpo BHUCOKY €(hEKTHBHICTh PIBHS BOJOMIATOTOBKM Ha JIHIMPOBCHKIA BOM03a0ipHIM CTaHIII].
CrnanaxiB iH(pEKIIHHIX 3aXBOPIOBAaHb, OTPYEHD, MOB'A3aHUX 3 MMUTHOIO BOJIOIO, 32 L€l Mepioj He
peecTpyBaiocs.

Ha cywdacHomMy erami cTaH BOJOMOCTAa4aHHS Ta SIKICTh MUTHOI BOAM IEHTPaTi30BaHOI
MepeXi He MOKHA BBa)KATH 3aJIOBUTBHHUM, XO4Ya BOHA, B OCHOBHOMY, BiImOBizae JlepkaBHOMY
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crangapty 2.2.4-171-10Tak, me B 80-T1 poKM MUHYJIOTO CTOJITTS OYyJ0 BCTAaHOBJICHO, IO Y
nporeci ae3uHQEeKIii XJop pearye 3 MPUPOJHUMH OPraHIYHUMM CHOJYKAaMH, SIKI MPUCYTHI Y
MMOBEPXHEBUX BOJAX, 3 YTBOPEHHAM M0oOiunux mpoayktiB aesmHpekmii (ITI1J]). baussko 80%
[Tl craHOBNATH TpUragoMeTanu. OCHOBHUMH TPUTAJIOMETaHAMHU, SIKI IPUCYTHI B UTHINA BOJ,
€ xyopodopM, OpomauxiopMeraH, auOpoMxiopMeraH 1 Opomodopm. Y 1976 porri
aMEpUKAHCHKUMHU BUYEHHUMH OYJIO JOBEICHO, IO TPHUTalOMETaHW MAalOTh KaHIIEPOTEHH,
MyTareHHi Ta TEpPaTOTeHHI BJIACTUBOCTI, NIKIJJWBO BIUIMBAIOTH Ha 310poB's mroguHu. lle
CIIOHYKaJIO ypsiau OaraTtbox KpaiH, B TOMYy 4HCHi 1 YKpaiHu, po3poOUTH HOBI HOpPMATHBHI
JOKYMEHTH JJIsl TUTHOI BOJM, SIK1 perfiaMeHTYIOTh BMICT JaHUX CIOJYK Y HiH.

3niiCHEHO HHM3KY 3aXOJiB II0JI0 YAOCKOHAJEHHS BOIOMIATOTOBKU. BrpoBamkeHi HOBI
METOJIM JIOCHIKEHHs] MUTHOI BOAM 3a THUMM TIOKa3HUKAMHM, SIKI PEriaMeHTOBaHI LUMU
npaBwiaMu. Tak, Ha JIHINPOBCHKIM BOH03alipHIN cTaHIlii i€ M0IaTKOBAa CHCTEMa OYMCTKU:
yCTaHOBKA (DJIOKYJAIIl HAa BHUIAMOK TOTIPIICHHS SIKOCTI JHIMPOBCHKOI BOAM, YCTaHOBKA
aBTOMATHU30BAaHOTO JI03YBaHHS XJIOPY, KA JI03BOJISIE YITKO J03YBATH XJIOP 3aJI€KHO Bif MOTPeOH;
yCTaHOBKa lpe-aMOHi3aIlii BOAU /IS 3MEHIIEHHS KiJIBKOCTI XJOPOPTraHiuHUX CIOAYK Y MUTHIM
BOJi. Aje 1poro 3amano. HeoOXxifHO Ha CTaHIil TPETHOro MiAHOMY 3MOHTYBATH JOJATKOBY
YCTAaHOBKY aBTOMATHYHOTO JTO3YBaHHS XJIOPY Ta 3AIACHUTH 1HII 3aX0JId CaHITaPHO-TEXHIYHOTO
Xapakrepy.

Bpaxoyroun Te, mo [epxkcanlliHom mnepenbavaerbcsi 00OB'A3KOBE MTOCIIKEHHS
MOKA3HUKIB SKOCTI BOAM Yy LEHTPATI30BaHUX CHCTEMaX rOCIOJapChKO-MTUTHOTO BOJONOCTauYaHHs
3a MPOrpaMoI0 MOBHOTO aHAIi3y BOJH, TUIBKH NP BBEACHHI BOJOMPOBOIIB B €KCILTyaTalito abo
TICIIsl MPOCTOO0 TMOHAM S 110, BBAXKAEMO 3a JIOLUIbHE 3TYYHTH JI0 11i€i poOOTH, Ha JTOTOBIPHUX
3acajax, aKpeJuTOBaHi 1 arecToBaHi JsabopaTopii HAyKOBO-AOCHITHHIBKUX 1HCTHTYTIB,
BIAMOBITHUX Kadeap yHiBepcUTETIB. Taki JOCTiIKEHHS MOTPeOYyIOTh BUKOPUCTAHHS CKJIAJIHOTO
oOnamHaHHS, CIeNiadbHOI MIArOTOBKM Ta 3aco0iB 3axUCTy mepcoHany. [lpu mnoBHOMY
JOCITIDKEHH] 3a 42 MoKa3HUKaMH, Y KO)KHOMY KOHKPETHOMY BHIMAJKYy, BU3HAYAIOTHCS Ti UM 1HIII
MepeBakaroyl eJIeMEHTH, SKi € y BoAl. Taki 3aX0Au € eKOHOMIYHO JOMUILHUMU 1 BiJTIOBIIAIOTh
Bumoram JlepxCanlliHy, cnipusiroTs mOKpamieHHO SKOCTI NMUTHOI BOJIM, IO B CBOIO 4Yepry,
MO3UTUBHO BILTMHE HA CTaH 37I0POB’ Sl HACEICHHS.

BucnoBku. 30epexeHHsI 1 3aXUCT BOAHUX 00 €KTIB Ta iX parfioHaIbHE BUKOPUCTAHHS —
OHa 3 HAWBAXUJIMBIIIMX NpoOieM, ska MorpeOye HEBIAKIATHOIO BUpilIeHHS. Tak, cepen
TOJIOBHUX HAIpPSMIB POOOTH 3 OXOPOHHM BOJHHMX PECYpCIB Ciia BUALIMTH. 1) BIpoBaIKeHHS
HOBUX TEXHOJIOTIYHHMX MPOILECIB, MEPEXiJ Ha 3aMKHYTI LUKJIA BOJOIOCTaYaHHsI; 2) HOPMYBaHHS
SIKOCT1 BOJM JUTS PI3HHUX BH/IIB BOJOKOPUCTYBAHHS; 3) OUHMIIEHHS CTIYHUX BOJI.

He3Baxaroun Ha 3HaYHE 3MEHIICHHS 00’ €MiB BUKOPUCTAHOI BOJIM, IO CIIOCTEPIraeThCs 3
1991 poky, BIAMOBIMHOTO 3MEHIICHHS aHTPOIIOICHHOTO HABAaHTAXEHHS Ha BOJHI PECypCH,
30KpeMa 3i CKuJaMu 3a0pyJHEHHUX BOJI, HE B110YBA€THCS.

3amoBosIcHHsT TIOTpeO HACEeJNeHHS Yy BOAl Ta 3a0e3leueHHs EeKOJOTIYHOI pPiBHOBArk
MOJIMBE TPH TOKpAIIEHHI SAKOCTI MNUTHOI BOJAHM, paliOHAJIFHOMY BHKOPHUCTAHHI BOAM
M IMTPUEMCTBAMH BCI1X Traidy3eil TOCIoaapcTBa, BIATBOPEHHI BOJHUX PECYPCiB.

3a ocTaHHI M'ATh POKIB BiJ3HAYAETHCSA MOCTiHE 3a0pynHeHHS Boxu p. JlHimpo
JIETKOOKUCIIOBAHUMHU OPTraHIYHUMH CIIOJIyKaMu, MPO IO CBIAYMTH KoJiuBaHHS Noka3HukiB BCK
Bix 4,0 1o 6,0 mr/am° (3a HOpMHu 3 MF/I[M3). Takox (IKCYeThCSl TEepeBUIICHHS y 2-3 pasu
TPAaHUYHO JIONMYCTUMHUX KOHIEHTpaIiid (EeHOIB, 0, y CBOIO HYepry, 3yMOBIIOE YTBOPEHHS
XJIOp(EHOJIBHUX CIIONYK Y IMUTHIN BOII.

Brponosx 2010-2014pokiB BigcoTok BimxwmieHHs Bin BuMor CanlliHy Ne 4630-883a
XIMIYHIMH TIOKa3HUKaMu KonuBaBcs Bix 17,5%m0 22,1%,3a GakTepionoriYyHIMH TTOKa3HUKAMHU
—8ig 7,3%mn0 8,0%.

CyuacHi (}i3uKO-XiMIUHI METOAM aHalidy BOAM HE Jal0Th MOXMIIMBOCTI BHYEPIIHO
OIIIHIOBATH 1i SIKICTh, POTHO3YBATH KOMITJIEKCHHUM BILJIUB MPUCYTHIX PEUOBHH 1 CTPYKTYpPH BOJU
Ha OionoriyHi 00’ exkTu. TakuM YMHOM, BHHUKae MOTpeda y po3polii i BUKOPUCTaHHI HOBUX
METO/I1B KOMILJIEKCHOT OITIHKH SIKOCTI BOJH Ta 11 MOYKJIMBOTO BILTMBY Ha 010JI0T14HI 00'€KTH.
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IlepciekTHBH MOAAJBIIMX JOCTiIKeHb. 3alpONOHOBaHA B ICHYIOUHX YKPaiHCBKUX
CTaHJapTax CHCTEMa KOHTPOJIIO SKOCTI MUTHOI BOAM MOOyJOBaHA TUIBKU 3 BpaxyBaHHIM ii
HETIKIJJTABOCTI», 1 HE BPaxOBYE i1 «KOPHUCHICTH». B TOH ke yac BoJla MOBMHHA HE TUIBKU HE
MICTUTH HEOE3NEeYHUX KOHLIEHTpAIiil 3a0pyIHIOIOYMX pPEYOBMH, aje i 3abe3rnedyBaTH >KUBI
OopraHi3Mu O10reHHUMH MIKPO- 1 MAaKpOEJIeMEHTaMHU.

Bumorn, siki CTaBIsATBCS A0 NMUTHOI BOJH, B ICHYIOUMX JAEP)KaBHUX CTaHAAPTAX, NpU
YBXHOMY PO3TJISAII BUSBIIIOTHCS TaKUMH, K1 CemepedyaTh KPUTEPito (i310JI0TI9HOI I[IHHOCTI,
T00TO 3 BcraHoBNeHUX /K, sKi HE BpaXxOBYIOTh MiHIMaJIbHI KOHIEHTPAIlil KOMIIOHEHTIB CKJIaIy
BOJM BWIUIMBAE, IMIOHAMBUINY SIKICTh Ma€ JIHMCTHIbOBaHA BOJA, fKa IOBHICTIO MO30aBiieHa
PO3UMHEHHUX PEUYOBHH.
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POJIb BIIVIUBY KUCJIOTHUX OITAAIB ITPU BUSHAYEHHI CTYIIEHA
I'TJPOEKOJIOI'TYHOTI'O PU3UKY

3a0pynHeHHs AOBKIJUISA CYTTE€BO BIUIMBA€E HE TUIHKHM Ha CKJIAJ aTMOC(EPHOTO MOBITPS, aje
i Ha MpoIeCH KPYyrooOiry eHeprii i PedYoBHH y MPHUPOJI 3arajoM. 3MiHa XIMIYHOTO CKJIaTy
MOBITPSl BHACHIJOK ISUTBHOCTI JIIOAMHU Ta TMPOLECH KPYrooOiry BOAM B MPHPOJI CIPHUSIOTH
BUHUKHCHHIO SIBUIA "KUCIOTHUX JOMIIB". Ba)XTMBUM acmeKToM IS aHaJi3y Ta JOCIIKEHHS
T1IPOEKOJIOTIYHUX PHU3HKIB, PU3UKIB BOJ03a0€3MEUEHHS € PO3IIUPEHHS CHEKTPY IOCIHIIKECHb
3MIH CTaHy BOJHHMX OO’€KTIB 3a paxyHOK BIUIMBY 30BHIMHIX ¢akTopiB. OgHUM 3
HallBaxMBIIUMX (akTOpiB (OPMYBaHHS CTOKY € KUIBKICTh OIAaAiB, MPOTE€ KUIbKICHOTO
JOCIIKCHHST MOKe OYTH HEIOCTAaTHBHO JUISI BU3HAYCHHS TIOBHOIIIHHOTO BIUTUBY OMAJOBHX BOJI
Ha CTaH BOJHOTO 00’ €kTy. TakuM YMHOM, OJTHUM i3 3aBIaHb JAHOTO JOCTI/PKEHHS € BU3HAUCHHS
KHCJIOTHOCTI JIOIIIOBUX OMAaJiB, 3 METOIO BUSIBJICHHS BIUIMBY KMCIOTHUX OMaJiB Ha OaceiiH piukwu.

KarouoBi caoBa: OaceitH piuku, omnaad, KHCIOTHI JOMI, BOJHUH 00’ €KT,
TAPOEKOJIOTIYHUN PU3UK, €KOJIOT1UHA Oe3reKa

3arpsi3HEHUE OKpYXKAOLIEH CcpeAbl CYHIECTBEHHO BIMSET HE TOJBKO Ha COCTaB
aTMOC(epHOro BO37yXa, HO M Ha MPOILECCHl KPYyroBOpPOTa PHEPrUU U BEIIECTB B MPHUPOJE B
nenoMm. M3mMeHeHne XMMHMYECKOro COCTaBa BO3[yXa B pE3yJIbTaTe ACATEIbHOCTH YEIOBEKa U
MPOIECChl KPYTOBOPOTa BOABI B MPUPOJIE CIIOCOOCTBYIOT BOSHUKHOBEHUIO SIBJICHUS "'KHUCIOTHBIX
noxzaei”. BaXHpIM acmekToM s aHajdu3a U MCCIEAOBAaHUS THUIPOIKOIOTHYECKUX DPHUCKOB,
PHUCKOB BO/I000ECTICUCHUS SBISIETCS PACIIMPEHUE CIIEKTPa UCCIIEJOBAaHUN U3MEHEHUI COCTOSTHUSA
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