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METOAOJIOT'TA EKOJIOT'TYHO BE3ITEYHOI'O BIIPOBAJIKEHHA
MAJIMX T'EC B KAPITATCBKOMY PET'TOHI

The article proposes a methodology for the ecologically safe introduction of small
hydroelectric power stations on the example of the Carpathian region, which provides for the
synthesis of all available information on hydropower resources of the Carpathian region,
with a detailed analysis of existing projects and the assessment of the hydropower use of the
past, the definition and assessment of the hydropower potential within the main basin systems
of the region of all small rivers, substantiation of the magnitude of technogenically and
environmentally safe hydropower, analysis of its quantitative and qualitative characteristics.
The selection of promising, favorable and problematic sites for the environmentally safe
location of small hydroelectric power was carried out taking into account the territorial
constraints. Was proposed comprehensive method for determination of hydro-ecological risk.
Was improved system of complex ecological monitoring on the state of natural and
technogenic safety of hydro ecosystems.
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IlocranoBka nmpodaemu. Y 2006 p. Ykpaina npuiinsia EHepreTuuny cTparteriio 10
2030 poky, sika nepenodayae, mo y 2030 p. gacTka BiTHOBIIOBAHOI EHEPIETUKU Y CYyMapHOMY
CIOKMBaHHI TepBUHHOI eHeprii cranoButuMe 19 %. I[loTeHmian po3BUTKY Maioi
TiIPOGHEPTETUKH BBAXKAIOTh BHCOKMM. B VYkpaini aktuBHe BimHoBieHHs Mmamux ['EC
po3mouanock jauimie micas BcTaHoBieHHS y 2008 poli Tak 3BaHOTO «3€JICHOr0 Tapudy».
BinmosinHo no HamionansHoro 1oiany il 3 BigHoBIoBaHOI eHepretuku (NREAP) ta 3rigno
nopoxkHboi kaptu A0 2020 poky, 3a paxyHOK MOJAEpHizaulii ICHYIOUMX MOTY>KHOCTEH,
BITHOBJICHHSI CTapUX MaluX TigPOCIEeKTPOCTaHIIi, OyIiBHUIITBA Ta BBEACHHS B
eKCIUTyaTal[il0 HOBHMX TEHEPYIYHX TMOTYKHOCTeH TipoeHepreTuku B YKpaiHi MoOXKHa
JIOBECTH BUPOOHUIITBO eNeKTpoeHeprii [1]:

e Mikpo- ta MiHi-I'EC - 10 130 I'B1Xrox y 2020 pomi (mipu iX 3arajibHiil MOTYXHOCTI
y 55 MBrT);

e Mmayti 'EC - 10 210 I'BrXrox y 2020 poui (rpu iX 3aranbHiii motyxxaocti 95 MBT).

AKTyalbHICTh MpoOJeMH BUKIMKaHa po3noyaBminMmcs OyniBaunTBoM manux ['EC B
Kapnarcekomy perioHi 6e3 iX HayKoBO OOIpYHTOBAHOTO pO3TallyBaHHS, PEKOMEHIALIN
€KOJIOTIYHO Oe3MeYHMX TEXHOJIOTIM BHUKOPHUCTaHHA WI0 Yy CYKYIMHOCTI BHKJIMKAJIO
NPU3YIHHEHHS BIPOBA/KCHHS iIHBECTULIIHHUX MPOEKTIB PO3BHUTKY.

AHaji3z pocaigxenb i1 myOuaikamii. M. [uxaitnoB ta B. KoxaneBuu omnucanu
HOCTIIOBHICTh  OOpaxyHKIB Uit migOOpy  BIAMOBIAHUX MOTYKHOCTEH  TEXHOJOTIH
BIJIHOBITIOBAaHUX JiKepen eHeprii. KonekTuB aBTOpIB mia 3aradbHOIO penakiliero TopMocoBa
P.1O., Pomanrok O.II., Cadiyninoi K.P miaroryBamm npakTHuHUI MOCIOHUK AJIS HiATOTOBKH
MPOCKTHUX TMPOIO3HUIIH 13 YUCTOI eHeprii. Psx 3akopaoHHMX BUCHHX, TakuX K Adam James,
John Twidell, Tony Weir, Godfrey Boyle po3rissHynn [0CBii BHUKOPHUCTaHHS
BiJIHOBITIOBAJIBHUX JDKEPEN €Heprii B CBITI B CBITJII CTAJOTO PO3BUTKY. AHai3 MOMEPEIHIX
JOCIIJKeHb TO0Ka3ye, M0 poOOTH y Wil cdepi MpoBOAATHCA, SK IMPABHIO, HA OKPEMHUX
000’ €KTHUX KOMIIOHEHTaX 0e3 iX HaJeKHOTO CHUCTEMHOTro OmpaloBaHHs. ToMmy 3a3HaueHil
BuIIe mpoOieMi B Mexax Kapmarchkoro perioHy BiacTHBa HEIOCTaTHA BHUBYEHICTH 1
BIJICYTHICTh €JMTHOI METOJIOJIOT1YHOI OCHOBHU

BunisieHHss HeBUpilIeHMX 4YacTHH mnpodiaemu. B ocrannii wac B VYkpaini Ha
NEp’KaBHOMY PpIBHI NPUHHATO P  3aXOJiB 100 CTUMYJIOBaHHS BIPOBAIKEHHS
BITHOBJIIOBAHUX JoKepen eHeprii. Onnak, IUPOKE BIPOBA/IKCHHS MaJIux
rigpoenekTpoctaniii B KapmarchbkoMy perioHi CTPUMYEThCS HEBUPIIICHOK MPOOIEMOIO
OPOTHPIYYS MPIOPUTETY CTANOro 30aJaHCOBAHOTO TYPHUCTUYHO-PEKPEALIHHOTO PO3BUTKY
periony i BIOPOBAaKEHHS BiJHOBIIOBAHUX JKEpeNd €Heprii, HEeBU3HAUEHICTIO TPaHUYHO
JOMyCTUMHUX HOPM  BIIPOBA/DKEHHS MAalMX TiAPOENEKTPOCTAHIIM B PErioHi, BiJCYTHICTIO
MO3UTUBHUX PE3yJbTATIB MOJEITIOBAaHHS 1 TPOTHO3Y CKOJIOTIYHUX TPOIECIB  TICHs
3aCTOCYBaHHA Pi3HUX TEXHOJIOTiH Bukopuctanus BJIE Tormo.

IlocTanoBka 3aBnanHs. OTxe, aKTyaJIbHUM 3aBJIaHHSAM € PO3POOJIEHHSI METO0JIOT1
€KOJIOTIYHO O€3MEYHOr0 BUKOPUCTAHHS BiJHOBIIOBAHUX JDKEPEN CHEprii Ha MpUKIIaai Malux
TiPOEIEKTPOCTAHITIH.

BukJjan ocHoBHOro martepiajy. B minomy Haiibinbimi 3amacu rigpoeHeprii B Ykpaini
(B tc.kBr.rox Ha 1 kM® Tepuropii) npunagarots Ha Kapmarcekuii perion [2], a B cepeauHi
HBOT'O - Ha 3akapnarcbKy oOjacTb. 3a JOCHIIKEHHAMH, o nposeaeHi y IODHTYHI Oyno
BCTaHOBIICHO, 110 JIPYroro o0JacTio 3a MOTYXKHICTIO TipoeHepropecypciB B Kapmarcbkomy
perioHi € [Bano-®PpankiBcbKa [3].

ABTOpamu Oyjna y3arajJbHEHa BCs HasBHa iH(OpMaIliS MI0J0 TiIPOCHEPTETUIHUX
pecypciB KapnaTcbkoro periony 3 AeTalbHUM aHATI30M IMPOEKTHUX PO3POOOK, IO iCHYBalH,
Ta OI[IHKOIO TiPOCHEPreTUYHOr0 BUKOPHCTAHHSA pIK B MUHYyIOMY. BcTaHoBieHo, mo amus
Kapnarcekoro periony ekonoriyHo 6e3rneqHuM Oyne ynamTyBaHHS Maiux, Mikpo, Miai ['EC
(MI'EC) motyxHicTio 10 5 MBT [4].
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OnHUM 3 YMHHHKIB BHOOPY €KOJIOTIYHO O€3MeYHUX TMEpPCIEeKTUBHUX IISTHOK
po3mimenass MI'EC cranmo BU3HA4YeHHS 1 OI[IHKA T1IPOCHEPTETUYHOTO MOTEHIIATy B MEXKax
OCHOBHHMX 0acefHOBHX CHCTEM pETiOHy ycCiX Manux pik (moBxuHOIO Oimbmie 10 km).
BusHauenuid B IJIOMY TipOeHEPronoTeHIianr Maaux pik Kapmarcbkoro periony,
MpoaHaTi30BaHi MOToO KUTBKICHI 1 KiCHI XapakTepuctuku (puc.l) [5].

MoTeHuiiHe piuHe BUPOGHMUTBO
enekTpoeHeprii, MnH kBT ropg :
<10,0

—_ 10,1-500
50,1-100,0
100,1 - 250,0
250,1 - 500,0

——————  500,1-1000,0

— >1000,1

HE BU3HaYeHO

Puc. 1. I'inpoenepreruunuii norenuian manaux pik Kapnarcskoro periony

[TporionyemMo BBeCTH AJIsi KOPUCTYBAHHS MIOKA3HUK MEXHO2EHHO-EKON02IYHO Oe3NneUH020
eiopoenepeonomenyiany. lle YacTHHa TiAPOCHEPTO-pecypcCiB, Ky MOXHA BUKOPUCTATH Y
HaWOIMKIi MMEPCIIeKTHBI 32 YMOB 30epeKeHHS €KOJIOTIYHOT O€3IMeKH Ta MPU MiHIMAIBHOMY
TEXHOTEHHOMY PHU3HKY, SIKAH MiJISTae yIpaBliHHIO.

Buxonsuu 3 aHammizy rijpoeKOJIOTIYHOTO MOTEHIIATY, €KOJIOTTYHO Oe3MevyHa CKIIaioBa
MOTEHIIHNUX T1IPOEHEPTeTUYHUX pecypciB Oyna oOrpyHToBaHa Ha piBHI 15%. L1 BenmunHa
st KapnaTcekoro periony ckiagae 4,5 miupa.kBt-rox 3a pik, TOOTO Ha ChOTOIHINIHIN JACHB
3arajibHa TMOTYXHICTh ekosoriuno Oe3neunux MIEC, s skux Mu BHpIIIYBamu 3aqady
BHOOPY MEPCIEKTUBHUX TUISHOK ckianae noHaa S00 tuc.kBT.

BinmosigHo no Caulluny 3907-85, BenmuumHa caHITAPHOTO MOITYCKY MOBHHHA OyTH HE
MEHIIA 332 MiHIMaJbHY CEpEIHI0 CEPEAHBOJAOOO0BY BUTpPATy BOJOTOKY B TO0YTOBOMY
TiIPOJOTIYHOMY pEXHMI JITHBOI 1 3UMOBOi MexkeHi poky 95% 3abesmeuenocri. OpmHak,
HAIIMMU HAayKOBHMH JIOCIHI/DKEHHSIMH BCTAQHOBJIICHO, IO METOK 30epEeKEHHS EKOJOTTYHOL
Oe3mekn B pimi HEOOXiTHO 3ajWIIATH B HE3MIHHOMY HIPUPOAHOMY CTaHI BUTpaTy, sKa
JIOPIBHIOE TPYHTOBOMY JKHBJICHHIO (B pO3paxyHKax 3a I[I0 BEIMYHMHY Oyina TpUHHATA
MiHIMallbHA CepelHbOMICAYHA BHTpaTa MAaJOBOJHOTO pOKy) [6]. Takum uymHOM, BCi
exonoriuno Oe3neuni MI'EC Kapmarcekoro perioHy, TOBHHHI TPOEKTYBATHCh 5K
0e3rpebenbHi (SKi HE 3MOXKYTh BUKOPHCTAaTH B MOBHOMY 00'eMi BHTpary BojaW) (TipJIsiHIHI,
pykaBHi, moriaBkoBi 1 T.m.) Tta Mmaini ['EC nepuBarmiiinoro tumy. JlomisibHO 00'€qHAHHS
nexinpkox MI'EC B 3aranbpHy Tipocucremy.

Jlnst oOpaHHSI TEPCHEKTHBHUX, CHPUATIMBHX Ta MPOOJIEMHHX iJSTHOK EKOJOTIYHO
Oe3neynoro posramryBaHHs Manux ['EC mamm Oyna y3aranpHeHa BCsl HasBHa iHQOpMaris
MO0 TiJPOCHEPreTHUHUX pecypciB KaprmaTtchkoro perioHy 3 JAeTaIbHUM aHali30M
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MPOEKTHUX PO3pPOOOK, IO iICHYBaJM, Ta OLIHKOIO TiIPOCHEPreTUYHOTO BUKOPUCTAHHS PIK B
MUHYJIOMY Ta BpaxoBaHi oOMexeHHs. Pe3ynbTaTu MpoOBEIEHUX AOCHIKEHb MOKa3ald, II0
npuBabIUBICTh OaceiHIB piK IS €KOJIOTIYHO OE3MEYHOTO PO3MIMICHHS T1IPOCHEPTOCIOPYT
3MEHIIYETHCS 3 TMBHIYHOT0-3aX0/y Ha MiBACHHUHN CX1JI, 3 TOHMKEHHSIM BUCOTH MICIIEBOCTI 1 B
HanpsAMKY Bix 3akapnarts go [Ipukapnatts (puc.2).

YMOBHI Nno3HayeHHn:

NMep ons p rec
o ~ manux (1000 - 5000 kBT)
© - wiki (100 - 1000 kBT)

""""" € - mikpo (o 100 kBT)
Ci ans rec
@ - manwx (1000 - 5000 kBT)
O ~ MiHi (100 - 1000 kBT)
@ - mikpo (g0 100 kBT)
Mp ons rec
@ - +anux (1000 - 5000 kB)

© - wivi (100 - 1000 kBT)
© - Mikpo (1000 - 5000 kBT)

epnisui

oun
(3]

Cropoxmmeus
nu6oxa

9 o

50 100

KM

Puc. 2. Jlinankn ekosnoriyno 0e3neynoro posramysanis maaux 'EC

Briepiie 3amponoHOBaHO KOMIUIEKCHHN METOJ BHU3HAUEHHS TiPO EKOJOTIYHOTO
PHU3HKY Ha MpOoeKTHiK crazii OyaiBaunrBa MI'EC. Metoa HaneXuTh 10 KOMIJIEKCHOI OIIIHKU
MPUPOJTHO-TEXHOTEHHOTO BITUBY B M@XaX OaceiiHy BOJHOTO 00’ €KTY, SKU BKJIIOYA€E BILIUB
TiApOpeXuMy, CTYIiHb TpaHchopmallii BOAHOI eKocHCcTeMH, OJIOKYBaHHS OaceliHy,
(dparmMeHTanito, eKoJOriuHMH cTaH OaceliHy Ta SKICHMH CTaH BOJHHUX pECypCiB,
(GYHKIIIOHYBaHHS BOJHHX CKOCHUCTEM.

[HTerpanbHUil  MOKAa3HUK  KOMIUIEKCHOTO  Tigpoekoiyoriunoro pusuky (Rhe)
PO3paxoByIOTh 3a (OPMYJIOIO:

Rhe=¢§/IMPflood* IM Pres* IMPblock IMPfrgn¥ Kalb* FCQ (1),

ne IMPgo04 — 3MiHA TiIPOTOTIYHOTO PEXKUMY 1 EKOCHCTEMH 3allIaBU B HIDKHIX 0’edax
rpedeb, ax 10 TUpPIIa;

IMP,s — TpaHcdopMaIllisi BOAHUX €KOCHCTEM BHACIIIOK 3aTOTUICHHS;

IMPyjock — ONOKYBaHHSI pIYKOBOTO OaceifHy, 30KpemMa MepeTHH MUIAXIB Mirpartii
010JIOT1YHHX BHUIIB;

IMPg,m — dparmenranis OaceiiHy, CTyHiHb pO3uUlI€HYBaHHsA OaceilHy Ha OKpeMi
TUISHKA TpeOJIsiMH, BHpPaKEHI SK BIJCOTOK BTPAYCHMX LUIAXIB MEPECyBaHHS 1O PIYKOBiH
MEpEexi;

Kedb — K0€(hiLIEHT €KOIIOTIYHOTO nuchanancy 6aceiHy piku Yi HOTO IiTSHKH;

FCQ — xoediItieHT BiIMOBITHOCTI SKOCTI BOJIH.

3anponoHOBaHUN AJIsl BUPILMICHHS MPOOJIeMH €KOJIOTIYHO Oe3MEeYHOTO BIPOBAKEHHS
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MI'EC po3paxyHKOBHI TOKa3HHK Rhe € BIIHOCHOI BEIMYMHOIO, IO 3aJCKHUTh BiJl PIBHS
AQHTPONIOTEHHOTO HABAHTAXXEHHS Ta MPHUPOJIHUX MPOIIECIB 1 SBUII, IO BiIOYBAIOTHCS B MEKaAX
OaceitHOBOi1 TigpoekocucteMu. CTymiHb NPHPOAHO-TEXHOTEHHOTO BIUIMBY a00 TiIpo
€KOJIOTIYHOTO PU3UKY OILIHIOIOTH 33 TAKOO LIKAJIO0:

Rhe < 0,2 — eramoHHWi cTaH — niama3oH 3 HU3BKMM PIBHEM YIIKO/KEHOCTI Ta
CIPHUSITIUBAM CTAHOM T1IpOCKOCHUCTEMU;

0,2 < Rhe < 04 — 30Ha ONTUMyMy — Jiama3oH HAWUCTPHUATIUBIINIMX IJIS
(GyHKLIOHYBaHHS TAPOEKOCUCTEMH 3HaUYEHb (PaKTOPIB CEPEOBHUIIIA;

0,4 < Rhe < 0,6 — 30Ha mecuMyMy — Miarma3oH HECTPHUATIUBUX I GYHKIIOHYBAHHS
TiIpoeKocHCcTEeMH 3HaYCHb (DAKTOPIB CEPEAOBHUINA;

0,6 < Rhe < 0,8 — kpu3oBa 30Ha — jdiama3oH 3 BHCOKUM pPIBHEM YIIKOKEHOCTI
TIAPOEKOCHCTEMH, CTaH O10CHCTEMU KPUTHIHUI;

Rhe > 0,8 — 30Ha ekoJOTIYHOTO JMXa — Jiama3oH 3 YK€ BHCOKHM piBHEM
YIIKO/DKEHOCTI TiIPOEKOCHCTEMH, CTaH 010CUCTEeMHU HeOe3eUHUH.

OTpumaHuii CTYIiHb BIUIUBY JJIs1 TIEBHOI 0AaceHHOBO1 OJMHMII, 3a JUHAMIYHOCTI BCiX
CKJIaTHHUKIB, MO)KHa BUKOPUCTOBYBATHU JJISI OL[IHKU CTYIIEHSI €KOJIOTIYHOTO BILTUBY 00’ €KTiB-
aHayioriB. BBenenHs creuiagbHO po3poOJIEHOI MKMW JIJs OLIHKU MPUPOJHO-TEXHOTEHHOTO
BBy npu OyaiBHuUUTBI MI'EC nactb MOXIMBICTE BUKOPUCTaHHS IPOCTOTO METONY
BCTAHOBJICHHS TPIOPHUTETIB, JI¢ TI€BHI palOHW YM JUISHKH TiIPOCKOCHUCTEMH, SKi
BIJIMIOBITAIOTh BU3HAYCHHM CTaHAApTaM SKOCTI HABKOJHMITHHOTO CEpENOBHINA, 0Oe3
MOJaJbIIOT0 BTPYYAaHHS, MOKHAa BBa)KaTH CTAJIOHHHUMHM, a 1HIIN JIJISHKUA T1IPOEKOCHCTEM
MOYKHA PaH)KyBAaTH 1 OL[IHIOBATH 3aJISKHO BiJl CTYIEHS T1IPOEKOJIOTIYHOTO PU3HUKY.

CporomHi HEOOXIiOHICTIO € oOpraHi3amis CHUCTeMH e()EKTUBHOTO  YIPaBIIHHS
B3a€MOJIIEI0 TiIPOCHEPTETUYHUX O0'€KTIB 3 HABKOJHUIIHIM CEPEIOBHUINEM, OCHOBOIO SIKOI €
MOHITOPHHT, 1110 TOBUHEH MICTUTH TaKl eTamu:

* (opmyBaHHs €QEKTUBHOI CHCTEMHU CIIOCTEPEKECHHS, 30uUpaHHS, MepeaaBaHHS,
00poOieHHs, 30epiraHHs Ta aHali3yBaHHS iH(pOpMaIlii PO B3aEMOJIII0 TiAPOCHEPTETUIHOTO
00'eKTa Ta riAPOEKOCUCTEMH;

* OI[IHIOBAHHS €KOJIOTIYHOTO CTaHy HaBKOJHUIIHBOTO MPUPOIHOTO CepeloBUIIa
TEpUTOPii po3TalIyBaHHS 00'€KTY BILIUBY;

* TMPOTHO3YBaHHS 3MIHM CTaHy HaBKOJMIIHBOTO MPUPOIHOTO CEPEOBHILNA MPH
BIIPOB/KEHHI Ta eKCIUTyaTanii 00'€KTa riipOeHepreTHKH;

* BU3HAUCHHS BIJMOBIAHOCTI MapaMeTpiB TiAPOCHEPTETHYHOTO O0’€KTYy W BOJHOI
€KOCHCTEeMH HOPMAaTUBHUM BHMOTaM, BiAMOBITHOCTI MPOSKTHHX IapaMeTpiB 1 KpUTepiiB
Oe3neKky, BU3BHAYCHHS MOTEHIIIITHOT 3arp031 HACEJICHHIO;

* IPOTHO3HE OL[IHIOBAHHS PO3BUTKY MPOIIECIB Ta HEOE3MEKH, IKY BOHU MOXKYTh HECTH;

* PO3pOOJICHHSI YIPABIIHCHKUX PIIEHh CTOCOBHO 3HIDKEHHS PIiBHS BIUIUBY B
TiPOEKOCHCTEeMI, YHUKHEHHS, JIOKaJTi3allii Ta MiHIMi3aIlii HaciKiB HaA3BHUYAHHUX CUTYaIIiil.

MOHITOPHHT CTaHy BOJHOI E€KOCHCTEMH Ma€ OI[IHIOBATH CTaH HaBKOJIUIIIHHOTO
IPUPOIHOTO CEepeloBUIIa 0 MOYaTKy BIPOBAKEHHS 00’ €KTIB TAPOCHEPTETUKH 1 11 3MIHY B
nporieci OyAiBHUIITBA i eKkcIiTyaTanii 00'eKxTa.

dopMyBaHHSI CUCTEMH MOHITOPHHTY Iepeadadae Kiibka QyHKI[IOHATHHUX eTariB. Ha
NEPBUHHOMY €Talli BH3HAYAIOTh (POHOBI XAPAKTEPUCTUKH HABKOJMIIHBOTO CEPEOBHINA Ha
TEPUTOPIi PO3MIIMIEHHS 00'€EKTa T1APOCHEPTETUKH, BUSBISIOTH OCOOJMBOCTI (PYHKITIOHYBaHHS
IPUPOIHOT TIPOEKOCUCTEMH, EKOJIOT1UHI i comiainbHi MPOOIeMH.

Ha mixgcraBi macmopra mpoekTy o0'ekTa TiIpOCHEPreTUKH (POPMYIOTH Mporpamy u
IPOEKT MOHITOPHHTY, SIKHU nepeadadae, OCHOBHI HAIPSIMKH pOOOTH, BHXIAHY iH(OpMAaLiio,
PEKOMEHJIOBaHI METOJM aHalli3yBaHHSA W IHTEpIpeTalii pe3yiabTaTiB, OOIPYHTYBaHHS
opraizamii Mepexi CIIOCTEepeXeHb, OIIHIOBAaHHS B3aeMOJii 00'€KTa TiAPOCHEPTeTUKH 3
TiPOEKOCUCTEMOIO 1 11 cTaHOM, Po3pOO0JICHHST PEKOMEHIaIii 31 30epeKeHHsT ONTUMAILHOTO
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CTaHy rigpoekocucteMu. Ilpm 1mbpoMy TigpoeKocHCTeMy, IO  MICTHTh OO €KT
TiIPOGHEPTETUKH, PO3MNIAJAIOTh K €IUHUKA  00'€KT, ONTUMAJbHUN CTaH  SIKOTO
XapaKTEePU3YETHCS CHPHUATIMBOIO COIIaIbHOK M EKOJIOTIYHOK OOCTaHOBKOKO B 30HI HOTO
BIUIMBY, 31 30€pe)KEHHSAM HOPMATHBHUX MapaMeTpiB HAaBKOJMIIHHOTO TPHPOIHOTO
CepeIoBHILA.

3anpornoHoBaHy (YHKIIOHAIBHY CXeMy OpraHizalii MOHITOPUHTY TiIpOEKOCHUCTEMHU
HaBEJCHO Ha PUCYHKY 3.

Pexxumai
CIIOCTEPEIKEHHS 3a [aTepnperartis Po3pobxka ynpaBimiHCHKHUX
KOMITOHEHTAaMU CIIOCTEPEKEHB piIIeHb
T1IPOEKOCUCTEMHU
MoHniTopuHT [TepBunne AHamizyBaHHS Ta
=P | rigpoTeXHIYHKX = 00poOIeHHS 00poOeHHs
CIIOPY X MaTepialiB —-> MOHITOPHUHTOBUX
CIIOCTEPEIKEHb JAHUX
MoHiTopHHT
> T1Ipo- > MopentoBaHHs AmnanizyBaHns Ta
MOp(bOﬂonq,H ux CLICHAPIiB > OLIIHEHHS CTaHy
TOKa3HIKIB T1IPOEKOCUCTEMHU
[Iporuno3 po3BuTKy
p | [inpoximiunmii -> CIIeHapiiB [Tin6ip monepeanix
MOHITOPHHT YIPaBIIHCbKUX
OuiHEHHS CTyNeHs pilIeHb
I'ppoGionoriunuit T1IPOEKOJIOTIYHOTO
MOHITOPUHT BILJIUBY Posrmsin crienapHux
3MiH Ta
IpyHTOBHIA BIOCKOHAJICHHA
MOHITOPHHT YHPaI?HiHCBKHX
piIlIeHb
Jlanama THUHA
MOHITOPHHT DopMyBaHHS
OCTaTOYHUX
CotianbHo- ynpa]?HiHCLKI/IX
€KOHOMIYHUI pumeny
MOHITOPHHT
MoHiTOpHHT
TeOJIOTTYHUX
YMOB

Puc. 3. ®yHkuioHajpbHa cxeMa Oprasizamii MOHITOPHHIY TiIpo eKOCHUCTEMHU NP
BrpoBaa:keHHi MI'EC

3BakarouM Ha HaBelIeHi (AKTOPH, PEKOMEHAYEMO 3alpoOBaJAUTH Ha poOOUYHX 1
MaiOyTHiX Masmx ['EC mporpamy KOMIUIEKCHOTO €KOJOTIYHOTO MOHITOPHUHTY 3a CTaHOM
IPUPOIHO-TEXHOTEHHOI OE3MEeKH TiAPOCKOCHCTEMHU:
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1) nocriiinii rigpoMopdonOriuHMi MOHITOPMHI — 3 OOOB’SI3KOBHM 3aMipom
IIBUIKOCTI Te4ii Ta piBHS BOJIU y PHOOXO/i;

2)

OZIHOPA30BO

icIIst

3aBCPIICHHSA

OyJiBHHIITBA

rizpoMopoNIOTiYHUH, TiAPOXIMIYHUH, T1APOOIOIOTIYHUI MOHITOPUHT;

3) mepwmii pik miciusA BBEIEHHS B €KCIUTyaTaIliio:

a)

KOMILIEKCHUH

riapoMopdoIOTIuHHH,

TAPOXIMIYHUH,

— KOMILUIEKCHUN

Tiapo06ioIoTiYHMIA

MOHITOPHHT — TIOCE30HHO (BECHSHE BOJOMULIA, JITHIA MaBOJOK, OCIHHS MEXKEHb 1 3MMOBa
MEXEHB);
0) mepioAMYHWI MOHITOPHHT TiIPOTEXHIYHHUX CIOPYA, MOHITOPHHT T€OJIOTIYHHX
YMOB, ITPYHTOBU MOHITOPHUHT, JIJAaHAMA()THUA MOHITOPHUHT
B) COIIaJIbHO-€KOHOMIYHUI MOHITOPHHT;
4) TpOTATOM HACTYNHHX YOTHPHOX POKIB (IIOPIYHO B MEPIOA OCIHHBOI MEXEHI) -
KOMILIEKCHHUH T11poMOpdOIOTIYHUH, T1IPOXIMIYHUM, T1APOOI0JIOTIYHUA MOHITOPHHT

S)

3a YMOBH cTabiizanii eKoJIoriyHoi cuTyarii — pa3 B II’ITh POKIB IO 3aBEpIICHHS

*kutTteBoro mukiay wmamnoi 'EC — kommiekcHuMid TiapoMop]oJoTiyHUN, TiapOXiMiYHUHN,
ripo6ioaoriYHUI MOHITOPHUHT;
6) micna 3aBepruenns xutTeBoro nukay I'EC i 1eMOHTa)Ky CIOpY/I OJIHOPa30BO IS
OLIIHEHHS 3aJIMIIKOBUX BILJIMBIB:

a)

MOHITOPHHT;
0) MOHITOPHHT TiAPOTEXHIYHUX CIOPYA, MOHITOPUHT T€OJIOTIYHUX YMOB;
B) Ma”Ama(THUH MOHITOPUHT, MOHITOPHHT IPYHTOBOT'O IIOKPUBY;

Hamn

KOMILIEKCHUHN

riIpoMopQoIOTiuHUH,

TiIpOXiIMIYHUH,

3aIIpOIIOHOBAHO nepeniK PCKOMCHAOBAHUX TOYOK CIIOCTCPCIKCHDb

riapobionoriaHuit

IS

MOHITOPUHTY BOAHHUX OO0 ’€KTIB, 3 (YHKIIOHYIOUUMH O0’€KTaMH MaJIOi TiIPOCHEPTETHKU Y
Kapnarcekomy perioni (tabn. 1) Ta po3poOieHO mporpamy CIOCTEpPEKEHb BiAINOBITHO 10
Bumor Boanoi PamkoBoi {upektusu €C.

Tabnuysa 1

PexomMeH10BaHi MYHKTH CIIOCTEPEKeHDb 32 BOAHMMHU 00’ €KTAMHU, HA AKUX (PYHKUIOHYIOTH
maJi I'EC Kapnarcskoroperiony

Ne HazBa Koopau- | Koopaunatu pexkomennoBanux | Boauuii Po3zramryBanus
00’€ekTa HaTu MOCTIB 00’€KT
MI'EC
1 2 3 4 5 6
1. | binuaceka [48.1110990 | donoswuii ctBop | 48.1128756 Tuca 3akapnaTchka
I'EC 242543790 24.2606449 | (Hynait) 0011,
Kontponbuuit | 48.1067219 PaxiBcbKuil p-H, C.
CTBOD 24.2550445 Binun
CrBop 3a mexxamu | 48.102194
30HM BIUIUBY 24.255023
2. 3omoto- [489856932 | donoBuii ctBop | 48.988961 | JlHictep IBano-
nunicbka | 25.0701517 25.0660801 | — 3omota | ®paHKiBChKa 001.,
I'EC Kourponsuuii | 48.982463 Jluma | Taymarbkui p-H,
CTBOP 25.0731397 c. 3osora JInma
CtBop 3a mexxamu | 48.977379
30HM BIUIUBY 25.0735795
3. Kpac- 48245583 | donosuii ctBop | 48.2476508 Tuca 3akapnaTchka
HHCbKa | 23.934417 23.9284319 | ([ynaii) | 06md., TauiBChKHI
I'EC Kourtponsuuii | 48.2428442 — p-H, ¢. Kpacna
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CTBOD 23.9389542 | Tepeca
CtBop 3a Mexkamu | 48.2385158
30HU BIUIUBY 23.9384151
4. Hogo- 49476389 | donoBuii ctBop | 49.475068 | buctpuus JIbBiBCHKA
muieka | 23427500 23.4209096 | Tucwme- 00J1acTh,
I'EC KoHTpobHui 49.474458 | HHUIbKA HPOFOQHHBKI/IP“I
CTBOD 23.433229 panon,
CtBop 3a Mexxamu | 49.4760074 ¢. Hopommmi
30HHU BIUIUBY 23.4381321
5. Ono- 48.662500 | Donoswuii ctBop | 48.6600862 Tuca 3akapnaTchka
KiBCcbka | 22357500 223515987 | (Aynait) 00JI.,
I'EC KontpombHnuii | 48.6657552 | — YK | YKropoAchbKuii p-
CTBOp 22.3621988 H, ¢. OHOKiBIII
CtBop 3a Mexxamu | 48.6693122
30HU BIUIUBY 22.3663616
6. | Caparcbka |47.7481215| ®onoBuii ctBop | 47.7442583 | Capara YepHiBerpka
I'EC  P5.0007898 24.9998724 00J1acTh,
Kontponbuuit | 47.7523307 ITyTniabchKuit
CTBOpP 24.9987888 paiion, c. Capara
CtBop 3a Mexxamu | 47.7562583
30HM BIUIUBY 24.9975443
7. 48438056 | Donoswuii ctBop | 48.4387677 IlpyT IBano-
CHs- 25.575278 25.568769 | (HAynait) |DpankiBchKa 00II.,
THHCBbKa KonTponsuuii 48.4341481 M. CHATHH
I'EC CTBOpP 25.5785108
CtBop 3a mexxamu | 48.4299979
30HM BIUIUBY 25.5814719
8. Yxkro- 48.624278 | donoBuii ctBop | 48.6284449 Tuca 3akapnaTchka
poacbka | 22317861 223191574 | (Aynaii) | 06:1., M. YKTropon
I'EC Kontponbhuii | 48.6211902 | — Yx
CTBOD 22.3142731
CtBop 3a mexxamu | 48.6178178
30HM BIUIUBY 22.309708
0. Abny- 480188972 | ®onomwmii ctBop | 48.0147742 IlpyT IBano-
Huibka |24.9113944 249130869 | ([ynaii) |®pankiBchka 001.,
I'EC Kourtponpuuit | 48.0219793 | — binuii | BepxoBuHCbKHI
CTBOD 24.9119282 | Yepemout | p-H, c. A6aynuns
CtBop 3a Mmexxamu | 48.026256
30HM BIUIUBY 24.9107265
CtBop 3a Mmexxamu | 48.0241967
30HHU BIUIUBY 24.916445
10.| Asipcbka |49.1981077 | donoswuii ctBop |49.1936802 | Hmicrep | JIbBiBChKa 00:.,
T'EC 23.0725443 23.0713749 | — Crpuit TypkiBcbKkuit
Kontponsauit | 49.2005228 p-H, c. ABopu
CTBOD 23.0783272
CtBop 3a Mmexxamu | 49.2005789
30HU BIUIUBY 23.0852151
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BucnoBkn. B craTTi 3ampomnoHOBaHa METOAOJOTIS  €KOJOriYHO Oe3MeyHoro
BIPOBA/DKCHHS MAJMX TiAPOETeKTPOCTaHIiii Ha mnpukiani Kapmarcekoro periony, ska
nepenbavae y3araJlbHeHHs Bciei HasBHOI iHQopMalii MO0 TiAPOCHEPTETUYHUX PECypCiB
Kapnarcekoro perioHy 3 JIeTaJbHUM aHAIi30M IMPOEKTHUX PO3POOOK, IO ICHYBAJH, Ta
OIIIHKOIO TiIPOCHEPTETUYHOTO BUKOPUCTAHHS pIK B MHUHYJIOMY, BH3HA4Y€HHS 1 OIlIHKA
TiIPOGHEPTETUYHOTO MOTEHI[ialy B MEXaX OCHOBHUX OaceHOBHX CHCTEM pETiOHY YCiX
Malnux  pik;  OOIPYHTYBaHHS  BEJIMYMHU  TEXHOICHHO-EKOJIOTIYHO  Oe3MedHOro
TiIpOeHepronoTeHIliany, aHali3 HWOro KUIBKICHHX 1 SKICHHX XapakTepucTuk. OOpaHHS
NEPCIEeKTUBHUX, CIPUATIMBUX Ta MPOOJIEMHHUX JAUISHOK JJs €KOJOTIYHO Oe3Me4YHOro
postramryBanHst MI'EC nmpoBoauiioch 3 BpaxyBaHHSIM TEPUTOpIaIbHUX OOMEXKEHb MPUPOIHO-
3amoBiiHOTO  (OHAY,  TYPUCTHYHUX OO €EKTIB, TEXHOJIOT1i ~ BHUKOPHUCTaHHS
TiIPOEHEPTeTUYHOTO MOTEHIliay. 3arpONOHOBAaHUN KOMIUIEKCHUN METO]] BU3SHAYEHHS TiApO
€KOJIOTIYHOTO PU3UKY Ha mpoekTHiM cramii OymiBHuTBa MI'EC, sikmii BKJIIOYa€ BIUIMB
TiIpOpeKUMY, OLIHKY CTyNEHs TpaHcdopMmaiii BOZHOT eKOCHCTeMH, OJOKyBaHHs Oaceiiny,
dbparmMeHTaiito, eKOJIOTIYHMH cTaH OaceiiHy Ta SKICHUW CTaH BOJHUX PECYpPCIB.
VYockoHargeHa CUCTeMa KOMIUIEKCHOTO €KOJIOTIYHOTO MOHITOPHHTY 3a CTAaHOM HPHUPOIHO-
TEXHOTECHHOI O€3IeKH T1Ipo ekocucTeM npu BrpoBamxkeHHi MI'EC.
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