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METOIUKA OLUIHKH BILIUBY HA TOBKL/LISI OB’€KTIB BITPOEHEPTETHKHA
TA II PEAJIIBALISA HA TIPUKJIAII BEC HIEBYUEHKOBE-1

Po3pobneno metoauky ominku BruuBy Ha JOBKULIS (OBJ]) 00’€KTiB BITpOCHEPTETHUKH.
3anponoHOBaHi MapaMeTpu 3HAYYIIOCTI BIUTUBIB: KMOBIPHOCTI, POCTOPY, Yacy Ta IHTEHCUBHOCTI,
SAKi JTal0Th MOXJIMBICTH OanmpHOi oOmiHKM 3anmumkoBux BruuBiB. [IpoBegena OBJ] BEC
«llleByenkoBe-1». B pesynbrari oTpumano BHcHOBOK, mo BEC «llleBuenkoBe-1» 3aBnacts
HE3HAYHOTrO BIUIMBY Ha AOBKULIA. [lomipHHMI HeraTMBHUIl BIUIMB Ha NTaxiB Ta KakaHIB MOTpeOye
MOHITOPUHI'OBUX JOCIIJKEHb Ta 3aCTOCYBAaHHS J10JJaTKOBUX ITOM SIKIITYBAJIbHUX 3aXOJIiB.

KarouoBi caoBa: Ominka BrumBy Ha noBkiuis (OBJ), Bitpoenexktpocranuis (BEC),
3HAYYILNICTh BIUIUBY, MOM sKuryBajbHi 3axoau, BEC IlleBuenkose-1

The method of environmental impact assessment (EIA) of wind energy objects is proposed.
The parameters of impacts scale: probability, spatial, temporal and intensity, which give the
possibility of ballroom evaluation of residual effects are proposed. The EIA of the wind farm
"Shevchenkove-1" was conducted. As a result, it was concluded that the wind farm Shevchenkove-1
will have a negligible impact on the environment. Moderate negative impacts on birds and bats
require monitoring and additional mitigation measures.

Keywords: Environmental Impact Assessment (EIA), wind farm, impacts scale, mitigation
measures, wind farm Shevchenkove-1

IMoctanoBka npodaemu. 18 rpynus 2017 poky BBeneHo B fito 3akoH Ykpainu «lIpo
OLIIHKY BIUIMBY Ha JOBKULLI» (OBJI), sikum mepenOadaeTbcs 3ampoBaJvTH OLIHKY BIUIMBY Ha
JOBKUUISL Y TIpOLIeCi MPUHHATTA PillieHb PO MPOBAIKEHHS TOCIIOIAPChKOT AISIIBHOCTI, Ka MOXeE
MaTH 3HaYHMHA BIUIMB Ha JIOBKULIS, 3 YPaxyBaHHSAM JI€p’KaBHHUX, 'POMAJCBKHUX Ta IMPUBATHUX
iHTEepeciB. 3a MOJIOKEHHSIMH 3Ta/IaHOTO 3aKOHY OIliHIII BIUTUBY Ha JOBKUIS MiAJSTAIOTh BITPOBI
MapKH Ta BITPOBI €JIEKTPOCTaHIIII, 1[0 MAalOTh /Bl 1 OUIbIIe TYpOiHM a00 BUCOTA SKUX CTAHOBUTH
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50 metpiB 1 OinbIre. BkazaHi 00’ €kTH BiIHECEH] A0 Ipyroi Kareropii 00’ €KTiB, K1 MOXXYTh MAaTH
3HAYHHWI BIUIMB Ha JOBKLLIA [8].

AHamiz ocraH”ix gochaikeHb i myOaikamiid. Cepen  BITYM3HSIHMX HAyKOBIIIB
npo0JIeMOI0 OIIHKM BIUIMBY Ha A0BKULIA 3aiimamuck S O. Anamenko, B. A. AHApPOHOB,
€. O. Bapusopa, JI. M. Apxunosa, 1. /I. I[TymkaproBa, T. A. CadpaHoB Ta iH.

BunijienHHss HeBUpilIeHMX paHille 4YacTHH 3arajbHoi mnpodaemu. Ha cporoani
O0COOJIMBO  aKIEHTYIOTbCSI THUTaHHS BHBYCHHS 1 PO3POOKM TEXHIYHUX OCOOJMBOCTEH
BUKOPHUCTAHHS BIJIHOBIIOBAIBHHUX JDKEpENl €Heprii, OoJHaK He JOCUTh TIUOOKO JOCHIKEHI
NUTaHHS EKOJOTIYHOTO BIUIMBY BIAHOBJIIOBAJNIBHUX JDKEpEJN €Heprii Ha HaBKOJMILIHE
cepenosuine. Ha manomy erari He po3po0JIeHO Mi3aKOHHUX HOPMATHBHO-TIPABOBUX aKTIB, sKi O
pernamentyBanu nporeaypy OB/, 3okpema n.5 crarrti 6 3akony Ykpainu «IIpo OBJI» — omnuc i
OLIIHKY MO>KJIMBOTO BIUIMBY Ha JOBKUJUIA IUIAHOBAHOT TisSTIBHOCTI.

IlocranoBka 3aBgaHusi. [[1s OLIHKM MOXIJIMBOTO BIUIMBY Ha JOBKULIS 00 €KTIB
BITPOCHEPTEeTUKH, TPOMOHYETHCS METOAMKAa HAa OCHOBI BHU3HAYECHHS YOTHPHOX IapaMeTpiB:
HMOBIPHOCTI BILTUBY, IPOCTOPOBOIO, YACOBOI'O Ta 1HTEHCHUBHOCTI BIUIMBY. KOXeH 3 4OTHPHOX
napamMeTpiB  OOYMCIIOETHCS 3a CHEMiaJbHOK IIKAJIOK 3 BUKOPUCTAHHSAM KpUTEpIiB s
BIIMOBITHUX Tpafaiii mkamu. OCKiIbKH Jit0 0aratbox (akTopiB, sIKi BILTMBAIOTH Ha MPUPOJIHE
Ta COLIAJIbHO-EKOHOMIYHE CEpEeIOBHINE, HEMOXJIMBO OLIHUTH KUIBKICHO 3alpOIOHOBaHHUN
OanbHUN METO] OLIIHKYU BIUIMBIB Ha JOBKULIS 3 BUKOPUCTAHHSIM METOAY MaTpPHUIb JACTh 3MOTY
MOPIBHATH Pi3HI BIUIMBY IUIAHOBAHOI JISJILHOCTI Ta aJIbTCPHATUBHHUX BapiaHTIB.

Buxkiaax ocHoBHoro marepiany. 3anpornoHoBaHa Memooduxa OBJ] 06 ’ekmis
simpoeHnepzemuxu niporonye nposeaeHus OBJI 3a yotupma eranamu:

1.Bu3HayeHHs MOTEHIIMHNUX BIUTMBIB (CKPUHIHT);

2.3axoau 3 TOM'SKIICHHS HETaTHBHUX BIUIMBIB 1 MOCWICHHA (i1 COIaJIbHO-
€KOHOMIYHOT'O CepeI0BHUIIa) TO3UTUBHUX BILIUBIB;

3.01iHKa BETWYMHH 1 3HAYYIIOCTI 3aJIUIIIKOBUX BILTUBIB;

4.IaTerpasibHa OIIHKA 3aJTUIIIKOBUX BIUIHBIB

1. [opiBHsnbHMN aHai3 3akoHy Ykpainu «[Ipo OBJl», Jdupextusu 2011/92/€C «Ilpo
OLIIHKY HACJi/IKIB IEBHUX JEPKaBHUX Ta MPUBATHUX MPOEKTIB JUIsl HABKOJUIIHBOI'O IPUPOIHOTO
cepenosuiay, panime nirounx JIbH A.2.2-1-2003 «Cxrnan i 3MICT MarepiaiiB OLIIHKU BIUIMBIB
Ha HaBkosmiHe cepenoBuuie (OBHC) npu npoextyBaHHi1 1 OyAiBHUITBI HIANPUEMCTB, OyTUHKIB
1 copyn» Ta «[Iporpamu QiHaHCyBaHHs aibTepHaTHBHOI eHepreTuku B YkpaiHi (USELF).
Crpareriuyauii exosnoriyHuii anamiz» [8,4,16,14] Ha TpeaAMET 6u3HaueHHs NepuoYepPO8UX
6n1U6I6 (CKpuniney) 00’€KTIB BITPOGHEPTETUKU J]aB MOXKJIMBICTh 3alpONOHYBAaTH TaKi CKJIaJ0Bi
MIPUPOTHOTO CEPEOBUIIA: TOBITPSI, TEOJIOTIUHE CEPENIOBUIIE, TPYHTH, BOaH, ¢uiopa, payHa Ta
Ol0pi3HOMAaHITTS, JaHAmAPT; Ta COIIATHHO-EKOHOMIYHOTO CEpeIOBHUINA: 30POB’S HACEIICHHS,
COLIIaJIbHO-€KOHOMIYHA CHUTyalis (3alHATICTh, KOMYHalbHa 1HQPACTPYKTypa, TPaHCIOPT,
BUKOPHUCTAHHS PECypCiB), ICTOPUKO-KYIbTypHa craamuHa. KoxkeH KOMIOHEHT TOBKIJUISI MOXKe
CKJIaJIaTHCh 3 JIEKIJTBbKOX 00’€KTiB BIUIMBY. Hampukiag KOMIIOHEHT HMPUPOJHOTO CEpEelIOBHINA
BOJAM BKJIIOYaTHME Taki OO ’€KTH OIIHKH SIK pPEeCcypcH TOBEpXHEBUX BOJ, 3a0pyqHEHHS
MOBEPXHEBUX BOJI TOMIO.

2. 3rigno 3akony Ykpainu «lIpo OB/I» 3BiT 3 OLIHKM BIUIMBY Ha JOBKUUIS MOBHHEH
BKJIFOYATH «...OMUC TiependadyeHux 3axojliB, CIPSMOBAHMX Ha 3aroOiraHHs, BiIBEPHEHHS,
VHUKHEHHS, 3MEHIIICHHS, YCYHEHHsI 3HAUHOTO HETaTUBHOTO BIUIMBY HA JOBKLISA, y TOMY YHCHL
(32 MOXJIMBOCTI) KOMITEHCAIIHHUX 3aXO0/I1BY.

3. 3HauynIiCTh BIUIMBY, fIKa € PE3yJbTaTUBHUM IMOKA3HUKOM BIUTMBY Ha KOHKPETHUH
KOMITOHEHT JIOBKULISI, BU3HAUAETHCA IapaMeTpamMu MHMOBIPHOCTI, MPOCTOPOBOTO, YaACOBOTO
MacmTaly Ta MacuTady iHTEHCHUBHOCTI, SIKI JU(EPEHLIIOThCA 1Mo rpagauisx (tadn.1-4). s
OIIIHKH BCi€1 CyKYITHOCTI HACIIIKIB 3aIJIAHOBAHOI ISNIBHOCTI, MPUUMAEThCS 4-piBHEBA Tpadallis
3 1 mo 4 OaniB, 3 HETaTUBHUM YM TO3UTHBHUM 3HAKOM, PAHKYIOThCS SK HETaTHBHI, TaK 1
NMO3UTHUBHI (akTopu BIIUBY. Il MPUPOJHOTO CepeOBHINA HE BPaXOBYEThCS HYJIbOBHI BILIHUB,
TOMY IO Tpu Oyap-sKid JisuibHOCTI Oyne BiAOyBaTucs BIUIMB Ha NPUPOAHE CEPEIOBHIIE.
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HynpoBuit BrumB Oynme nwime 3a BIACYTHOCTI 3alJIaHOBAHOI MisUTbHOCTI. J{st colianbHO-
€KOHOMIYHOT'O CepeIOBHIIA MOXe OyTH MPHUCYTHIA HYJIbOBHH BIUTUB, SIKIIO HETATHBHI BIUIMBU
KOMITCHCYIOTHCSI TUM K€ PIBHEM MO3UTHBHUX BILIMBIB.
Tabnauys 1
Ilkana oniHKH IMOBIPHOCTI BIVIMBY HA NOBKIJLJISA

['panaris VMoBipHicTb BmBY, % ban

HynpoBuii BIUIMB 0

Jly»e MaJTOMMOBIpHUI <10

MasnoiiMoBipHUI 10-50

[TomMipHO IMOBIpHUI 50-90

AIWINF O

Bucoko HMOBIpHHIA >90

Tabnuys 2
IkaJja ONiHKN NPOCTOPOBOro MacITady (MJI0mi) BIVIMBY HA JOBKIJJIs

['panarist Kpurepiii ban
[Tpupoane cepenosuiie ColliaJibHO-€KOHOMIYHE CEPEIOBHIIE

HynbsoBuit BrinuB BiaCyTHIN 0
BIUIVB

ToukoBuit @ariii, ypouwnia / mioia BBy [[epurtopis po3milieHHs 00'€KTy 1
BILIUB 10 1 km?

JlokanpHui ['pynu ypouuil, MiclieBicTb / TepuTopis MPUIIETIINX HaCEeIECHUX 2
BILJIUB Ioma BBy 70 10 km? TYHKTIB

Micuewii JlangmadT / momnia BBy Bix  [TepuTtopis ogHOTO a00 KUTBKOX 3
BILTUB 10 7o 100 xm? AIMIHICTPATUBHUX paliOHIB

Perionansuuii | Jlangmadtai okpyru, nposiHiii  [[epuTtopii o01acTi yu periony 4
BILTUB /mnoma BBy Oinbine 100 km?

Tabnuys 3
IIIkajia BeJINYMHH TPUBAJIOCTI BIUIMBY Ha TOBKIJLIs

I'pananis Kpurepiit ban

HynpoBuil Brus Bruius BiCyTHiM 0

[EEN

KopotkoTtpuBanmii Brums | Mente 3 MicsiniB

CepenHboTpUBaINi Bin onHoro ce3ony (Oinbiie 3-x micsiiB) 1o 1 poky 2
BILTNB

TpuBanuii BIIMB Bnponossx tpuBanoro nepiony (6iiasine 1 poky, ane 3
MeHIIIe 3-X POKiB), 3a3BUYal OXOILTIOE YaCOBI PaMKHU
OyIiBHHUIITBA

JloBrorpuBanuii binbie 3 pokis 4
(mocTiitHMIT) BIJIMB

3HAUyLIICTh BIUIMBIB € KOMIUIEKCHOIO (IHTerpajbHOI0) OIHKOW. Bu3HaueHHA
3HAYyIIOCTI BIUIMBY 31MCHIOETHCS B KIJIbKA €TaIliB.

1. JIns BuU3HAYEHHS 3HAYYIIOCTI BIUIMBY Ha OKpPEM1 KOMIIOHEHTH JOBKULIS HEOOX1JHO
BUKOPHUCTATH TAOJUIIl 3 KPUTEPiSIMH BIUTUBIB (Tabm. 1-4).

3HAYYIIICTh BIUIMBY (BUAY MISTIBHOCTI) HA i-i KOMIOHEHT MJOBKIUIS BHU3HAYAETHCS

dopmyoro (1): _
Qi = Qip : Qit : Qis : (giJ (1)

o . . .o . t
ne: Q,° — Gan iimoBipHOCTI BrIMBY Ha i-it KOMIoHeHT noBKimsL; Q; — Ganx yacoBoro BIMBY Ha

[ . S .o . i
i-if kommoHeHT noBKimns; Q; — 6an MPOCTOPOBOro BIIUBY Ha i-if KOMIIOHEHT JOBKIJIIS; Qij -
OaJ1 IHTEHCUBHOCTI BIUTMBY Ha i- KOMITOHEHT JTOBKLJIJIS.
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Tabnuys 4
Ilkaja BeJIMYHHU iHTEHCHBHOCTI BILIMBY HA JOBKIJLIA
Kpurepiii
I'panaris COLIAIbHO-EKOHOMIYHE ban
MIPUPOJHE CEPEAOBUIIIEC
CepeIOBUIIE
HynpoBuit BruuB BifCyTHii 0
BIUIMB
Hesznaunoi 3MiHU B IPUPOTHOMY CepeoBHUII  [BiIXUICHHS BIAMOBIIAIOTH 1
IHTEHCUBHOCTI | HE MEPEBUIIYIOTh ICHYIOUI MEXI ICHYIOUHM JI0 TIOYaTKY
MIPUPOTHOT MIHIMBOCTI / 3MiH pearizarii MpoeKTy
3a3nae meHie 10% o0’ ekty KOJIMBAHHAM MIiHJIMBOCTI I[bOTO
BILTUBY MoKa3HUKa / 3MiH 3a3Ha€
MeHie 10% 00’ekTy BILIUBY
Cnabxkoi 3MiHH B IPUPOAHOMY CepPeOBUIIl |[BiAXUIICHHS MEPEBUILYIOThH 2
IHTEHCUBHOCTI | BUXOJATH 32 MEXi IPUPOITHOT ICHYIOYi TEH/ICHIIi1 B 3MiHI YMOB
MIHJIMBOCTI, IPUPOTHE [IPOKMBAHHS B HACEICHHUX
CepeIoBUIIE TTOBHICTIO myHkTax/ 3min 3a3Hae 10-50 %
CaMOBIJTHOBJIIOETbCS / 3MiH 3a3Ha€ 00’ €KTY BIUIMBY
10-50% 006’ €eKTy BIIIHBY
[TomipHoi 3MiHH B IPUPOAHOMY CEPENOBUII, |[BiAXUIICHHS MEPEBUILYIOThH 3
IHTEHCUBHOCTI | SIKi IEPEBUIIYIOTh MEXI1 MMPUPOJTHOI [ICHYIOUi YMOBH CEPETHBO
MIHJIUBOCTI, IOPYIIYIOTh OKpEMi  [paifloHHOTO piBHs / 3MiH 3a3Ha€
KOMIIOHEHTHU IIPUPOJIHOTO 50-90 % 00’€exTy BILIUBY
cepenosuiua. [Ipupoaue
cepenoBuiie 30epirac MOKJIUBICTh
JI0 CaMOBiAHOBIIEHHS / 3MiH 3a3Ha€
50-90 % 00’€exTy BILIUBY
3HayHO1 3MiHM B IPUPOAHOMY cepeloBUILl [BiAXUIICHHS EPEBUILYIOThH 4
IHTEHCUBHOCTI | MPU3BOJATH 10 3HAYHOTO ICHYIOUl YMOBH CE€PEIHBO
MOPYIICHHSI KOMITOHEHTIB 00JIACHOTO Y1 CePETHBO
IPUPOIHOTO CepeIoBUIIa Ta/ab0  [perioHaIbHOrO piBHA / 3MiH
exocucteM. Okpemi KOMIOHEHTH  Ba3Hae OutbIie 90 % 00’ exTy
HOPUPOIHOTO CEPEIOBUIIIA BILTHBY
BTPayaroTh 3/1aTHICTH J10
CaMOBITHOBJICHHs / 3MiH 3a3Ha€
6u1bm1e 90 % 00’ €KTY BIUIUBY

OniHouHl Oany 3HAYYIIOCTI BHU3HAYAIOTHCS OKPEMO Ul HEraTHBHHUX 1 OKPEMO JUIsS
MO3UTHUBHUX HMOBIPHOCTI, TPOCTOPOBUX, YACOBUX BIUIUBIB 1 BIUTUBIB IHTEHCUBHOCTI.

2. Jlnsi KO’)KHOTO KOMITOHEHTA, IO PO3TIIANAEThCSA, BU3HAYAIOTh IHTETpATbHUN Oan 3a
JIOTIOMOTOI0  T1/ICYMOBYBAaHHSI KOMIUIEKCHUX OLIIHOYHMX OajliB 3HAYyIIOCTI HEraTUBHHUX YU
MIO3UTHBHUX BIUIHBIB.

3. Kareropiss 3HauymocTi BHU3HAYA€ThCS IHTEPBAJIOM 3HAUYEHb 3aJIeXKHO Bij Oainy,
oTpuMaHoro mpu obOumcneHHi (tabm. 5). Kareropii 3HadymocTi BH3HA4YAIOTBCS MJIs BCIX
KOMITOHEHTIB JIOBKLIIS, € OJHAKOBUMH 1 MOXKYTh MOPIBHIOBATUCH NMPU BU3HAUYEHI KOMIIOHEHTY
JOBKULIIS, SIKKH 3a3HA€ HAUOIIBIIIOTO BILTUBY.

SIKIIO 3HAYYIIICTh BIUIMBY, IO BH3HAYAETHCS Ui MEBHOTO KOMIIOHEHTY IPUPOIHOTO
cepenoBuina (MoBiTps, ayHa TOIIO) € €AMHOIO, TO BOHA 0€3M0CEPETHRO BUKOPUCTOBYETHCS TS
OLIIHKM PE3y/IbTYI0UOl 3HAUyLIOCTI BIUIMBY — IHTETpajbHOI (CepeaHbOi) OIIHKU Bifl BIUIUBY
(Bumy misutbHOCTI). Ta, SKIO Ha OJAWMH KOMIIOHEHT MPUPOTHOTO CEPEOBHINA BILTUBAIOTH Pi3HI
JpKepena (BUIU MiSTIBHOCTI), TO aHalli3 BIUIMBIB HA KOMIIOHEHTH JTOCUThH 3PYYHO MPOBOIMTHU 32
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JIOTIOMOTOI0 OIIIHOYHHMX MaTpuilb. OKpeMi CKJIaJ0BI MaTpHIll IS PI3HUX OO0 €KTIB MOXYTh
BiJIpi3HATUCSA. Marpuisi MOXXe BKIIOYATH KOMIIOHCHTH MPUPOIHOTO CEpPEOBHINA, €Talu
JiSTTLHOCTI, T€ 1 1HIIIE pa3oM

Tabauys 5
Kareropii 3HauynmocTi BIUIMBIiB HA JOBKIJLIS
[TincymxoBuii 6an I1incymMKOBHIA BIUIHB
Big +1 no +16 He3naunwuii no3UTHBHUN BIUIUB
Big +17 mo +81 [ToMipHU# TO3UTUBHHI BIUIHB
Bix +82 1o +256 3HauYHNi HO3UTUBHUN BILJIUB
0 Brumg BincyTHii
Bix -1 mo -16 He3naunwuii HeraTuBHUNI BIUIUB
Big —17 mo -81 [TomipHMIi HEraTUBHUI BIUINB
Bix —82 o —256 3HAUYHUN HETATUBHUN BILJINB

Peanizayis memoouxu OB/]. BEC IlleBuenkoBe-1 3HaxoauThcs Ha BijacraHi 14 KM Ha
niBaeHb Big M. JlonmuHu B Mexax 3emenb 3anacy c. llleBuenkoBe Ha 3emisix llleBueHKiBCbKOT
cineepkoi pamm  JlommHChKOTO paiioHy. TepuTopis CKJIAZaeThCsi 3 OKPEeMHX JUISTHOK 3
po3TallyBaHHSM Ha HUX crnopya, wmo ¢opmytors komiuiekc BEC, a  cawme:
BiTpoenekTpoyctaHoBoK (BEY), Tpanchopmaroproro mynkry (TII) TeXHONOTIYHHX MpOi3MIiB;
ninii enextponepenayd (JIEIT). Ilnanyerscs Bukopuctanus BirporeneparopiB «NORDEX» nBox
tuniB notyxHictio 600 kBt ta 1300 xkBt. Kommniekc BEC dopmytors 7 ninsHok no 0,25 ra
3araJbHOIO TUIoHIeto 1,75 ra, siki BIIBOAATHCS B opeHay Ha 49 pokis [3].

IIpuponne cepexoBuie.

HoBiTpsa. 3abpyonenns nosimpsi Jleski HeEraTuBHI HACHIJIKH TPOEKTY MOXYTh
cnoctepiratucst Ha ertami OyxiBHunTBa BEC, 30kpemMa B mpoieci OyAiBHHMIITBA Mepexi
TEXHOJIOTIYHMX JIOpIr Ta JOMOMDKHUX crnopyad. Lli aii BkiItouyaroTh 3a0pyJHEHHS HOBITPS BiJ
Oy/iBeIbHOI TEXHIKM 1 TPaHCHOPTHHUX 3aco0iB, a TaKOoX BIJl CTBOPEHHA NMIy. Takox
WMOBIpHMMM € BHUKUAM UIKIJUIMBUX pedoBUH npu mnoxkexax. OO0’extu BEC o6magnani
crUcTeMaMM aBTOMAaTHYHOI CUTHAMI3alli Ta moxexoracinus [3].

I'eostorisi i rpyHTH. MOXJIMBUM € BIUIMB HA 2IpCbKi nOpoOou BiJl PO3UUIIECHHS IUISHKU Ta
BUKOIYBaHHS M s pyHAaMeHTy (rmubuHa 2,6 M) Ta MpOKJIAJaHHS B 3al1i300€TOHHUX JIOTKax
ka0enbHUX JiHIN (TubuHa 1,9 M), mo noeanyots BEY. [HIIuM reojorivauM 06’ €KTOM BILTUBY
MOXYTb OYTH 3Cy8oHebe3neuni OinaHKu, OCKUIBKA penbe] MICIIEBOCTI CKIAJHUM, TIPCHKHIH,
BIIMITKM 3€MJIi Ha pI3HUX JUISHKAa MPOEKTYyBaHHS KoiMBaeTbes B Mexax 504,0-590,9 m.
30KkpeMa, BpaxoBYIOUH T€ 10 OYAIBHUIITBO BEIEThCS HA CXMJIAX, A€ MOXKIMBHI PO3BUTOK 3CYBIiB
abo HeoOXxiJHE iX 3aKpIMJIEHHS BUKOPUCTOBYBATHMETHCS MaleBUM (QyHIaMeHT — Kyul Oypo
HAaOMBHUX Manb 00’€JHAHUX POCTBEPKOM. JlaHWii BIUIMB 3HAYHO 3MEHIIUTHCS 3aCTOCYBAHHSAM
MOM SIKIIYBAJIbHUX 3aXOJiB, SIKI BHUKOHYBaTUMYTbCA B TIPOLECI 1HXEHEPHOI MIArOTOBKU
TEepPUTOPIi, a camMe OpraHi3allilo MOBEPXHEBOTO CTOKY 3a JOIMOMOTOI0 BiAKPHUTOI BOJOBIABIAHOI
CHUCTEeMH — JIOTKIB Ta KaHaB 3 BJAILTYBaHHSIM MICTKIB a0 TpyO B MICHSAX NepecideHHs iX 3
npoizgamu [3].Tako BUHHKHEHHS 3CYBiB KOPETIOETbCA 3 KPYTH3HOKO CXHIIIB, 30KpeMa Ha
CXmwIax KpyTu3HOw 15-20° 3apeecTpoBaHO HaWOLIBINTY KUIBKICTH 3CyBiB [11], a mocmimxyBaHa
JUISHKAa pO3TalloBaHa B MIATIPCBKIA 30HI, sIKa XapaKTepU3YeThCS 3HAYHO MEHIIMMHU
MOKa3HUKaMHU. [Jecpadayis rpynmy BiJl BUJAICHHS BEPXHBOTO MIAPY POCTUHHOCTI. [laH1 BIIMBH
3MEHIIAThCS 3aCTOCYBAHHSAM IOM SKUITYBAIBHUX 3aXO/IB — PEKYJIbTHUBALIEID MOBEPXHEBOTO
mapy rpyHTY Ta BIAHOBJICHHSI POCIMHHOTO TIOKPUBY, CTBOPEHHSIM MEPEKi TEXHOJOTTYHHUX JIOPIT
Ha 0a3i ICHYIOUHMX I'PYHTOBHX JIOPIT CLIbCHKOTOCIIOAAPCHKOrO Mpu3HadeHHs [3]. 3abpyouenns
IpyHmMy MOXJIMBE BiJl BUKOPHCTaHHS OymiBEIbHOI TEXHIKHM, MOTPAIUISHb Yy TPYHT MaJWBHO-
MacCTUJILHUX MaTepialliB Ta He HAJIE)KHOTO MOBOKEHHS 3 BIIXOAAaMH, 1110 YTBOPIOBATUMYTHCS Ha
erari OymiBauntBa BEC. Ilom’skmryBanbHI 3aX0au, 30KpeMa pO3TallyBaHHS OKPEMHUX
OrOPOJPKEHUX MalJaHYMKIB, /€ MiJ HAKPUTTSIM 30epiraTuMyThcst crabinmizarop rpyHty LBS Ta
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MaJMBHO-MACTHJIBHI MaTepiajii Ta OKpeMHM MaWIaH4YWK I 30€piraHHs 3eMJISTHUX Mac JacTh
3MOTY 3MEHIIUTHU JaHuM BIUIUB [3].

Boau. BB Ha pecypcu nogepxnesux 600 MOXIWMBUNA y BUIVISIAL 3MIHM Yy oOcsirax
MOBEPXHEBOT0-3JIMBOBOTO CTOKY 1 HAJAXO/KEHHI OUTBIIOI KITHPKOCTI BOJU Ta HAHOCIB y MiCIIEBI
BOJOTOKM dYepe3 MOPYUICHHS IPYHTOBOIO IOKPUBY Ta BHWJIYYEHHI POCIMHHOCTI i 4ac
OyaiBaMLTBa. [1OTpAIUISIHHIO TOBEPXHEBO-3IMBOBUX CTOKIB Ha gopory P-21 mepemkomkatume
3allpOEKTOBaHAa CHCTeMa KaHaliB. TakoX BIUIMB MPOSBIAETHCA Yy BUTIAIl 3a0pyOHeHHs
no8epXHedUx 600 3aBUCIUMHU PEYOBHHAMHU OCOOJIMBO y X0Ji OymiBHUIITBA. Brumme Ha pecypcu i
3a0pyOHeHHsT NIO3eMHUX 600 TPOSBIITUMYTbCS y BHIJIAAI 30UIBIICHHS HAJAXO/KCHHS depes
JIeTpaJalio IPyHTOBOTO MOKPHUBY Ta IPOHUKHEHHS 3a0pyTHEHUX PEUYOBHH.

®diopa, ¢payHa Ta OGiopizHOMAHITTA. AHani3 3Ha4ymocTi 0a3yeThbcs Ha BpaxXyBaHHI
YYTJIMBOCTI KOMIIOHEHTIB Ta peHEnTopiB, MO OCOOJMBO CTOCyeThCs ¢uopHu, (ayHu Ta
Olopi3HOMaHITTS. BHCOKOIO YYTIHMBICTIO XapaKTepU3YIOThCA TEPUTOpil Ta BUAM, IO
nepeOyBaroTh 17 0XopoHor. Haitbmmwkunmu 006’exkramu [13® wmicnieBoro 3HA4YCHHS €
nanamadpTHU 3aka3Huk «Pika CBiva 3 mMpUTOKO0 Mi3yHBKOIO» Ta OPHITOJOTIYHHM 3aKa3HUK
[IleBueHKIBCHKUH. 3BaXKarOUM HA BIJICTAaHb JIO YYTIUBUX TepuTopiil (1-2 kM) BIUIIMB Ha ¢hiopy
BiI0YBaTUMETHCS B OCHOBHOMY MpPH MIATOTOBI TEPUTOPii OyIIBHUIITBA Yy 3B 53Ky 3 BUIMKOIO
rpyary. byniBaunro o6’ekriB BEC Ta indpactpykTypu He nependadae BHpYyOyBaHHS JiCiB.
Brnnus Oyne moM’sKIIEHWH MPOBENEHHSM pEKyJIbTHBAIll I[MOBEPXHEBOTO MIapy IPYHTY Ta
BiTHOBJICHHSIM POCIMHHOTO TIOKPUBY, 3aCTOCYBAaHHSM TEXHOJOTIYHHMX MpOi3AiB. 3acoparHhs
pociunHocmi  TPU  TIOKEkKaX  MIHIMI3YETbCS — 3aCTOCYBaHHSM  KOMIUIGKCY 3aXOMdiB 3
MIOKEXKOTMONEPEHKEHHS Ta TOKEKOTaCIHHS.

3MeHmIeHHsT 0iOpI3HOMAHITTS, 30KpeMa 1 Ha OCOOJHMBO YYTJIIMBUX TEPUTOPISAX, TICHO
MOB’sI3aHE 3 BIUIMBOM Ha OpHimMoghayHy, AKuil € HalOUIbI 3HAYHUM. Y HIUPOKOJHUCTAHUX Jicax,
Ha piBHUMHAX J{OJIMHCBKOrO pailloHy MOKHa 3yCTpITH TakuX NTaxiB SIK — IINaK, ropoOelp,
CHUHMILS, Talika, COiKka, y ropax — TIiyxaps KapraTchbKOro, MIUIIKAps SIMHKOBOIO, JIEJEKY
ripcekoro [12]. HaiiGinem HeOesneunum € BB BEC mpu posramryBanHi iX Ha TepuTopii
00’extiB 13D abo B Ge3mocepenHiil GJIM3BKOCTI 10 HUX, OCKUIBKU 30UIBIIYETHCS HMOBIPHICTD
BIUTMBY Ha OCOOJIMBO UYTJIMBI 6UOU, WO OXOpOoHAIOmbCsA. Y INOBKONMIIHIX Jicax Buroackkoro
JICHULITBA 3YCTpI4alOThCs 3aHeceHl N0 YepBOHOI KHHUIM Jielieka YOpHHM, Triyxap, psOduK,
terepyk [6]. ¥ Oe3nocepenniit 6nu3bkocti 10 BEC Ha TepuTopii OpHITOJOTIYHOTO 3aKa3HUKA
«llleBueHKIBCHKUI» THI3AYETHCS Cipa YaIuis. Bumicnenns 3 apeanié nmaxis, w0 0XOpOHAIOMbCA.
JlitepatypHi naHi, 30kpema [18], B sikomy aBTOp mpoanainizyBaB 180 mpaip CTOCOBHO BIUIMBIB
BEY Ha nTaxiB Ta Ka)kaHiB CBigYaTh MpO TEBHI BUAOBI 0COOIMBOCTI MOBEAIHKU. B mepion
THI3yBaHHs BITPOBI TypOIHM MalOTh HEBEIMKUN BIUIMB Ha MTaxiB, OKpIM KayokK, rycei Ta
JeSIKUX 1HIIUX BHUJIB BOJAHMX NTaxiB Ta NTaxiB BIIKPUTHX MPOCTOPIB, sIKI YHUKAIH TypOiH Ha
KUIbKa COTeHb METPIB. 3acubenv npu 3imxnenni 3 BEY. ]Jlesaxi Bumu, 30kpemMa cipa 4dariisi, Xuki
ONTaxy, IIIaK{d, BOPOHM YACTO CIOCTepirajgucs TMopyd 1 HaBiTh B MeXaxX BITPOBHUX
€JIEKTPOCTAHIIIM, [0 YaCTKOBO CHPUSIIO MIABHILEHHIO HMOBIpHOCTI 3iTKHeHHs 3 BEY Ta
3aru6eni. BEC, po3ramoBani nopyu 3 BojoiMamu (y JaHOMY BHUIAJKy y Mexupiuui pp. Civa i
Mi3yHKa) 4M TOJIMMH TIPCHKUMHU XpeOTamH, CIPUUYMHSIOTH OUIbIIE KepTB, HIXK 1HII. Takox
MOKA3HUKH 3ITKHEHHSI MTaXiB KOPENIOIOTHCS 13 BUCOTOIO TYpOiH. Y cepeqHhOMY Ha BITPOBY
TypOiny BucoToo 100 M mpumanae 5 yOUTHUX NTaxiB 3a pik. Bmpama micyvb 6ionouunxy ma
200ieni O0ns  Mmiepyloyux nmaxie. YKpaiHOO TPOXOIUTHh MiBJACHHUH KOHTHHEHTAIbHUN
€BPa3iiChKUN, a TOCIIPKYBAHOK TEPUTOPIEI0 MPOXOASATh MIBHIYHO-3aX1JHUN MPOMITHUN HUISIX
BECHJHOI Mirpamii Ta KapnaTChbKuUM MpONITHUM WIUIIX ociHHboi Mirpamii[l, 14, 2]. Bitposi
TypOIHM MalTh JyX€ BEJIMKHHM BIUIMB Ha MITPYIOUYMX NTaxiB I03a CE30HOM THI3JyBaHHS,
BUTICHSIIOYM 1X 3 MiCIIb BiJMOYMHKY Ta TOMIBII. [leski BHIM TOKa3ylOTh CYTTEBI 3B'3KU MiX
BHCOTOIO TYpOIHM Ta BIJICTAHHIO YHUKHEHHS. 3JimkuenHs nmaxie 3 BEY nio uac miepayii.
[cHYIOTH BIAMIHHOCTI Y BUCOTI BECHSIHOI Mirpauii nTaxiB pisHuX BHIIB Ha Teputopii BEC [26].
3okpema ropoOIenoAioH1 mposTiTany NepeBakHO Ha BUCOTI 10 40 M, Ka4yKoOBI, KypaBIWHI — HA
BucoTax BUIIMX 120 M, X¥MKI — OJJHAKOBO 4acTo Ha pi3HUX BHcoTax. byniBaunrso BEC moxe
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NPU3BECTU IO BUMICHEHHS KAJICAHI@ 3 IX apeanie Yepe3 BTpATy MICIb XapuyBaHHSA abo
nopyiieHHss kopuaopiB pyxy. BEC, posramoBani moOau3y JiciB, MarOTh BUCOKI ITOKa3HHKHU
3imKkHenHs 0nA Kadxcauie. 110Ka3HMKM 31TKHEHHS Ha LUX YYTIMBHUX TEPUTOPISIX Oynu y pasu
BUIIIl, TaK, HAIIPUKJIA, IESIKUMH BITPOBUMH TypOiHamu Oyiio BOuTO Oinbine 100 kaxkaHiB 3a pik
[18].0kpim Toro, KakaHu — OJIHA 3 HAHOUIBII BPa3jMBUX TPYIl CCaBIIB, OLIBIIICTh BUAIB, IO
MEIIKAIOTh Ha TepuTopii YKpainu 3aneceHi 1o YepBonoi Kuuru.

Bruus Ha 600Hi exocucmemu Bim BEC min dac OymiBHUIITBA MOXE BiOyBaTHCS 4Yepes
HAJXO/KEHHS 13 TIOBEPXHEBO-3JIMBOBUM CTOKOM Y MICIIEBI BOJOTOKM TBEPIUX HAHOCIB Ta
HAKOMMYEHHA X y pyciax 3MIHIOIOYM THUM CaMHUM CTaH BOJHHUX CEPEJOBHII Ta BIUIMBAKOYM HA
BOAHY OioTy. BrpaTa cepenoBuia icHyBaHHs depe3 BrutydeHHs 3emenb mig BEC Oyae 3auinatu
HazemHi exocucmemu. Ilpote, naHuil BIUIMB Oyne MOM’SKIIEHUH MPOBEAECHHAM PEKYJIbTHUBAL]
MOBEPXHEBOT'O IIapy I'PYHTY Ta BiJHOBIICHHS POCIMHHOTO MOKPHUBY, YHUKHEHHSM OY/IiBHHUIITBA
Ha teputopii [13®, poszramysannsam BEC Ha He 3aiicHeHii TepuTopii.

Jlanqmadt. Cniopymkenas BEC mMoxke HeraTUBHO BIUIMBATH Ha SKICTh JaHAMAPTy Ta
ecteTuyHUil Burisaa danamadrie. B YkpaiHi Hemae HOPM LIO0 PO3MIPIB TEPHUTOPIH, SKi
3a3HaI0Th Bi3yaiabHOTO BIUMBY Big BEC. AHami3 3akopIoHHHX JKepen, 30Kkpema [25]|Bka3ye Ha
HEOOXIHICTh MOCHIIKEeHb Bi3yaJbHOrO BIUIMBY B pajiyci Ao 20-30 kM, 3aJ€XHO BiJ BUCOTHU
BEY, na Biacrani 1o 16 kM BEY € 1ieHTpoM Bi3yallbHOTO CHPUUHATTA. Jlanowagmu-06 exmu
113® ma neopeanizosani ocobauso yinni ranowagmu. BizyanbHuii BIUMB Ha naHamadtu Oyne
oOMexyBaTtuch penbedom(3 miBaHS TepuTopis posTamryBanHs BEC Bimminserbcs BUIIMMHU
HU3BKOTIPsIM, a 3 TBHOYI TOpOOTip’sM, SKi YHEMOXKJIMBIIIOIOTH Bizyarizamito BEC 3a Hummn) ta
HE HaATO BHCOKOIO BHcoTOo BEY 50-60M. 3emii, siki € MpUPOJTOOXOPOHHUMHU 00’ €KTaMu, 1
BHCOKOSIKICHI JaHIMAa()TH MOXYTh OyTH OCOOJIMBO Bpa3NMBUMH 110 BIUTUBIB. HalOommxumm
o0’ektom I13®, B sikoMy OXOpOHSAIOTHCA JaHAWA(TH, € JaHImAaQTHUN 3aKa3HUK MICIIEBOTIO
3HaueHHs «Pika Ciua 3 npuTokor Mi3yHbkoro. BizyansHull BIuiuB Oyzae BiiuyTHUM Ha 9-10 km
p. Ciua (c [ligmicku — €. AnreniBka — c. MakcumiBka — c. llleBuenkoBe — c. [lanukis). B mexax
p. MisyHka, mopy4 3 KOO MPOXOJIUTh TypUCTUYHHM MapuipyT «Kaprnarcekuil TpamBailuuk»,
HE3HAuyHUH BIUIMB OyJe TUIBKM B OKPEMHX TOUYKaX, OCKIJIbKH Bizyallizallis 0OMeXyBaTUMEThCS
3a0y/10BOIO, BIACTaHHIO (B cepeiHbOMY 5 kM), oporpadiunum migsuiieHHss Mk BEC Ta
p. MizyHka, a B paifoni c. HoBuit Mi3yHp — JicOBUMM Haca/uKeHHSIMHU. Takox Ha 3axij] Bif
teputopii BEC posramoBana ornsgoBa Touka r. Jluca (1120 m), mpore BEC He HanTo
BIUIMBATUME Ha Bi3yallbHy NMPUBAOIMBICTH JaHAMAPTy 3 1Li€i TOUKH, OCKLIbKH, okpiM BEC, 3
MIBHOYI /10 CXOAY MOKHA CIIOCTepIraTH TepUTOpii ClIbChbKOi 3a0yaoBu npuieriux cin ta JIEIT
400 kB, sxa mpoxoauts Tepuropieto BEC. Jlns ouiHku BIUIMBY penbedy Ha BuanMicth BEY
Oyno noOynoBaHo kapTy 30HU Bugumocti 3 BEY 6 y paaiyci 10 km (puc. 1).

ConiaJlbHO-eKOHOMIYHE cepel0BHIIIE.

3nopoB’st HacesieHHsl. 3a maHuUMH [23], B SKOMY TNPOBEICHO KPUTHYHHUK aHami3 162
HAYKOBUX Tpallb, BKa3ye€ThCs, 10 HEMAE JI0Ka3iB TOT0, IO u{yM BITPOBUX TYPOIHU aCOIIOETHCA
3 OyAb-SIKUM YITKO BHU3HAYEHUM pe3yJbTaTOM 3aXBOpIOBaHHA. [IpoTe, pi3HI CHIBBIIHOIIEHHS
JrozeH, Kl npoxuBaroTh 0111 00'ekTiB BEC, ckapxartbes Ha BEY a0o mym Bin Hux. Ckapru Ha
1ryM Oinbin noupeni npu 6yaiBauuTei BEC, Hix npu excriyaTariii.

LIym npu 6yoisnuymei. 1llymoBe 3a0pynHeHHs Oyae MPHCYTHE Ha eTarli OyaiBHHIITBA,
30KpemMa BiJl TpaHcmopTy. Sk 3aci0 MOM’SKIIEHHS BIUIMBY Ha TpalliBHUKIB IepeadadeHo
BUKOPUCTaHHS 3aco0iB 3axXUCTy CIyXy Mig 4ac OyIiBHUITBA, TaKoX OyAiBeNbHI poOOTH
MIPOBOJIUTHMYTHCS y JICHHUH Yac.

Hlym npu excnayamayii BEC. Tlpu poOOTI eNeKTPOTEXHIYHOTO OOJagHAHHS
enekrpoctanuii  (TypOiHM, 1HBEpTOpHU, TpaHCHOPMATOPU)  CIIOCTEPIra€ThCS  IIYMOBE
3a0pynHeHHs. [l 3MEHIIEHHS [IYMOBOTO HaBaHTAKEHHS mepeadadyeHO 3acTOCYBaHHS
oOnaHaHHS, KOHCTPYKINEI SKUX TependadeHi 3axoayd Mo 3MEHIIeHHIO0 IryMiB. OmepaTuBHI
mrymu Bin ekcrutyaranii BEC HeraTMBHO He BIIMBAaTUMYTh Ha JIOACH, SIKI KUTHUMYTh MOOIHU3Y
BEC. 3rigno JABH B.1.1-31:2013. 3axuct Teputopiii, OyauHkiB 1 criopya Big mymy [10] ans
TEepUTOpidi, sKi Oe3rmocepeqHbO MPWIATAIOTH 0 JKUTIOBUX OYAMHKIB  JONMYCTUMHA

78


http://online.budstandart.com/ua/catalog/doc-page?id_doc=56317

HaykoBo-Texniunmii xypran Ne 1 (17) 2018

€KBIBAJICHTHUN PIBEHb 3BYKOBOT'O THUCKY CKJIaaae BAeHb 55 nbA, BHoui 45 nbA, MmakcuManbHO
JIOITYCTUMHM PiIBEHb 3BYKOBOTO THCKY BiAmoBigHo — 70 n1BA, 60 nbA.
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Puc. 1. 3ona Buaumocti 3 BEY 6 BEC IlleBuenkoBe-1 Bucororo 50 m.

3BYKOBMH THCK BiJ BITPOBOi TypO1HU MOCIA0II0E€THCA JOrapu(PMIUHO MO BITHOIIEHHIO 10
Bizicrani. BEY NORDEX N43 600 NORDEX N60 1300 cTBOpIOIOTh PiBHI 3BYKOBOi OTY>KHOCTI
102-105 nBA. 3rigno [24] mns BiTpoBoi TypOiHM BuCOTOIO 50 M 31 3ByKOBOIO NOTYXKHICTIO 102
nBbA 3BykoBuil THCKY 551BA nocsratumerscst yxe B 80 merpax Bia TypOinu, 45 n1bA — 250 m.
Jns typ6iH 31 3BykoBOIO moTyxHicTio 104 nbA, 3BykoBuii Tuck y 55 nBA BiguyBaeTbca Ha
Binctani 90 M, 1 45 nbA nHa Bigcrani 320 M. Takox 3a JaHUMHU JOCTIIKEHb PIBHSA HIYMY
Iacruryty rpomanacekoro 310poB's iM. O. M. MapzeeBa HAMH VYkpainu npononyetsest C33 y
po3mipi 700 m s BEC 3 BEY notyxkwictio 2-3MBT [15]. Bincrans 10 HaiOmmx40i 3a0y10BH
65m3bK0 1 KM.

Bibpayii, YyTnuBicTh A0 HIKHBOI YacTOTH BIOpallli 3HAYHO BapilOETHCS MiXK JIOJIbMHU,
IpoTe piBeHb BiOpallii, 10 TI'€HEepyeTbCSd BITPSHUMHU TypOiHaMH, JIEKUTh HUXKYE Iopora
qyTIHUBOCTI. Enexmpomacnimue sunpominiosanns. O6’extu BEC (BEY, TII, JIEII ta xabenbHi
JHIT) MOXYTh CTBOPIOBATH MIiJBUIICHI PIBHI €JIEKTPUYHOrO Ta MarHiTHoro nois. B Ykpaini
piBHI  €JIEKTPOMArHiTHOIO BHUIIPOMIHIOBAHHS HOPMYIOTbC  «Jlep’kaBHUMH  CaHITapHUMH
HOpPMaMH i TIpaBHJIaMHU 3aXUCTY HACEJICHHS BiJl BIUTUBY €JICKTPOMArHiTHUX BUIIPOMIHIOBaHb) [7].
3riIHO0 1FOTO JOKYMEHTY CaHITApHO-3aXMCHOK 30HOK BBAXKAETHCS TEPUTOPIs, HA SIKIA
HanpyxkeHicTh EIl nepesuiye 1 kB/M 1 BcTaHOBIIOETbCS [UIs MOBITpsHUX JiHIN Bix 300 kB, mms
JIEIT 10 ta 35kB, sxi O6yayre Ha Teputopii BEC C33 He mnepenbaueno. Pesynbratu
3aKOPJIOHHUX JIOCIIIPKEHb TaKOK MOKa3ylOTh, L0 PIBHI MAarHiTHOro MOJs B pailoHI BITPOBHX
TypOiH Oynu HIKYUMH, HDK Ti, 10 BHUPOOJSAIOThCA OaraTbma 3BHYAHUMU MOOYTOBUMHU
eJIEKTPONpUIIaiaMH 1 Oy/Iy 3HAYHO HMKYUMHM 32 Oy/Ab-iKi ICHYIOUl HOPMAaTHBH OO 37I0POB'S
moneit [20]. BEY lleBuenkiBcbkoi BEC noennytotbes 3 TII migzeManMu KaOeIbHUMU JTHISIMH,
10 MPOKJIAJEHI B 3a11300€TOHHUX JIOTKAaX Ha TMOMHI 1,8 M, M0 TaKoX 3HUXKYE MOTCHIIMHUN
BB EMB.

Tino mepexminus. EdexkT MepexTiHHA TiHI BUHHMKA€, KOJH JIOHaTi poTropa TypOiHH,
00epTarounch, MEPIOAUIHO BIAKUIAIOTH TiHH HA TPHJICTII JKUTIOBI 00’€KTH, SKa € BUAMMOIO
Yyepe3 OTBOpPHU B Oy[iBIi, HaifuacTime — BikHA. L[ mpoOnema BUHUKAaEe Tpu KOMOIHAIT TaKUX
YMOB: fICHa TOT0/Ia, COHLIE 3HaXOAUTHCS HU3bKO HaJl TOPU30HTOM, BITpPOBA TypOiHA 3HAXOIUTHCA
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Ha NUIAXY MK COHIIEM 1 )KHTIIOBUM MPUMIMIECHHSM, BIICYTHI 1HII MEPEITKOAN MK COHIYHUMU
IPOMEHSMH 1 XKHUTIOM, KpiM TypOiHu [9]. Busnadueno, mo okpemMo B3STHH €PEeKT MEpeXTiHHS
BUKJIMKA€E y JAESIKHUX JIIOJIEH, 30KpeMa eNnuIenTUKIB, 3allaMOPOYEHHs, BTpaTy piBHOBAru, HyJOTY,
KOJIU BOHHU CHOCTEpIraloTh pyX TiHI BiJ poTopa, 4u pyx camux Jomnareil. B Ykpaini He icHye
YKOJIHMX TPaBWI, MO0 MEPEXTIHHS TiHI. 3aKOPJAOHHI peKoMmeHaamii moao ruranyBanHs BEC
[21] xepyrOTbCS TaKMMH IOJIOKCHHSMH SIK: JOTPHUMAaHHs JIOCTaTHBOI BiJICTaHi; His ePeKTy
MEpexTiHHs TiHI Ha OyaiBial B 30HI BIUIMBY BIIPOJIOBX TIEBHOTO HOPMAaTHBHOTO 4Yacy;
3aCTOCYBaHHS IOM SIKIIYBJIBHUX 3aXOJiB, 30KpeMa BHUMKHEHHS TypOiH y TEBHHHA dac,
Haca/pKeHHs jepeB Ha Teputopii Mk BEY Tta OyniBnsamu .Bincrans, Ha sSiKy MOKe BiT4yBaTHCS
BIUIMB e(eKTy MepexTinHs TiHi 3anexHo Bix BEY mms BEC llleBuenkose, ckianae 400-600 m,
OCKIJTbKHM BIUIMB Ha BifcTaHi Outemmiii 10 miamerpiB € HecyrTeBuid [17]. Ha cxix Bim BEY 6
(miameTp nomacteit 43 M) po3ramoBaHa HaiOMk4a 3a0ymoBa c. llleBueHKOBe, OJIHAK BiJICTaHBb
0 BUPOOHWYHMX MpuMilleHb IoHaimenme — 900 M, a 1o »xutinosux — 1100 m. Biacrani mo
3a0y/IOBU 1HIIMX HACEJICHUX IYHKTIB € 3HAa4HO Ourbmmmu. lle gae MOXIUBICTH 3p0oOUTH
BHCHOBOK MO BiJICYTHICTb BIUIMBY €(EKTy MEPEXTiHHS TiHi.

Poskudanna nvody. 3a Bim’eMHOI TemrepaTypu NOBiTps Ha somactsix BEY moxe
YTBOPIOBATHUCS JIiJl, SKMH MO’KE€ BIJKOJIOBATUCH 1 MajgaTH, IO MOXXE OyTH NMPUUYUHOIO TPaBM.
HaiiBaxxui wactuau 10 10 kr magaroTs Oins camoi TypOiHH, a Jermni (pparMeHTH MOXYTh OyTu
BiHeceHi Ha Bifacrtanb g0 600 M [19]. Sk mpaBwio, Take BiAOYBAa€ThCA 3a EKCTPEMAIbHO
HU3BKUX TeMIleparyp, Kiibka AHIB Ha pik. 3a manumu [22] GesneuHa Bifctanb Big BEY no
00’€eKTa po3paxoByeThes K 1,5%(BucoTa Gamtu+aiameTp potopy), aiist BEY BEC IlleBuenkoBe-
1 Bona cximagatume 140-180mM. B naniii 30HI pusuky Hemae OyIiBenb, OJHAK €
CUTBCBKOTOCTIONAPCHKI YIS, IPYHTOBI qoporu, Takox Ha BEC mpaitoBatiMe 00CIIyTOBYHOUHIA
nepcoHai. s 3ano0iraHHs TpaBMaTU3My MOJKJIMBE BCTAaHOBJIEHHS 3a00pOHM Ha JiSUIbHICThH Ta
nepeOyBanHsI Jrozeit B paaiyci 200m Bix BEY [15].

CounianbHo-exoHOMiuHa cutyanis. [lleBuenkiBcbka BEC MaTnMe mO3UTHMBHUI BIUIMB
Ha cc. llleBuenkoBe Ta MucniBka, siki € B ckiafl llleB4eHKIBCHKOI CLIBCHKOI paau,iK IpU
OymIBHULTBI — 4epe3 3alHATICTh MICLIEBOTO HACENIEHHs, TaK 1 MpH eKcIuTyaTauii — y BUIJIAL
OPEHJTHOT TUTATH 3a 3eMEJIbHI IUISHKH, TIOJIaTKIB O MICIIEBOTO OIOKETY, 3aHATOCTI TEXHIYHOTO
00CIIyrOBYIOYOTO TNEpCOoHaNy. 3aunamicme TiJ 4yac OyAIBHHULTBA Ta MOHTaXHHUX poOIT Oyne
O0OMEKEHOI0 1 HOCUTHME THUMYACOBHH XapaKTep, TAKMM YUHOM HE IMPEJCTABISTHME IOCTIHHOI
3MIHU JIJIs1 MICHIEBOTO HACEJIEHHS, YUCENBHICTh SKOT0 3a JaHMMHU JlannHChKOi pailoHHOI paau
ckianae:c. llleBuenkoBe — 2048, MucniBka — 312 [5]. 3aranbHa KiJIbKICTh POOITHUKIB PI3HUX
crenialbHOCTEH, 1110 Oy1yTh 3a/lisiHI Ha MepioJl CHOPYAKEHHs BITpoeaeKTpocTaHIlil ckiagae 200
npauiBHUKIB. byniBHuLTBO Ta ekcrutyatanito BEC 3aiiicHioe — TOB «Binn Enepmxi». lns
eKCIUTyaTalii BOpPOMOBX sK MiHIMyM 20 pokiB pobiT OyayTh 3aimydyeHi KBanidikoBaHi
€JIEKTPOTEXHIYHI MPAIIBHUKH, SIKI MOXKYTh OYTH MpeACTaBHUKAMH MICLEBOT IPOMaJM UM 1HIIUX
paitoHiB. JJoxoou. JlingHku mix OyAiBHUIITBO Iuiomiero 1,75 ra BUALIEHI B JOBFOTEPMIHOBY
opeHay Ha 49 pokiB. B pe3ynbTaTi 0 MICIIEBOTO OFOKETY HaIXOIUTUMYTh B1Jl OPEH/IHOI TIJIaTH,
a TaKOXX MOJIATOK Ha 3eMJIIO.

Komynanvua ingppacmpyxkmypa. Ilocmauanns enexmpoenepeii 6 mepeoswcy. HominampHa
notyxHictb BEY IlleBuenkiBcrkoi BEC ckmamae 600 ta 1300 xBt. 1 weproro BEC vy
c. llleuenkoBe — 1 BEY NORDEX N43 600 kBt Bupo6isieno y ciuni 2018 p. 20 tuc. kBrrog
(mata BcraHOBNEeHHs "3eneHoro" Tapudy — 11 ciuns 2018p.), B moTomy — 10 tuc. xBrroa,
oepesni 47tuc. kBrrox [13]. [lepenaua enexrpoeneprii Bix BEY 6 1 uepru 3ailicHIOBaTUMETHCS
gyepes Touky migkatoderHs 1o JIEIT 10kBt na 520m na miBHiu Bix BEC, Il uepra nepenbauatume
oyxisaunTBo TII Ta min’ennanns no JIEIT 35kBt AT «IIpukapnaTTsioGieHepro» mo nmpoxoauTh
napajieiabHO Ta3onpoBoaM Ta f1opo3si Jomuna-Xycer Ha 760m Ha 3axin Bix BEC [3].

Hasanmaoicennus na mpancnopmmy mepescy. Montax ta OyaisauiirBo BEC cnipuunsuTh
J0JaTKOBE HABAaHTa)KEHHS Ha MICLIEBOMY TpPAaHCIOPTHY Mepexy. s TpaHcropTyBaHHS
MarepiaigiB Ta OOJaJHAHHS B Tepioj] OYMIBHMIITBA, a TaKOX I MPOI3My TPAHCIOPTY IS
excruryaraiii BEC mepen0aueHo CTBOpEHHS Mepexi TEXHOJOTIUHHX AOpPIr Ha 0a3l iCHYIUHMX
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ITPYHTOBHX JIOPIT CLITLCHKOTOCTIOIaPChKOT0 Mpu3HaYeHH. CTBOPEHHS TaKoi MEPEexkKi IOPIr TaKOK
HA/JaCTh MOMJIMBICTH  JIOCTYIy TMOXKEXKHHUX Opurax 10 JUISHOK  JicoBoro  (oHuy.
TpancnopTyBanHs 00JIalHaHHsI, OyMIBEIbHOI TEXHIKM IUIAHYEThCS 3IHCHIOBATH IO JIOPO3i
HarioHasnbHOTO 3Ha4YeHHs1 Ctpuii-IBano-®dpankiscbk H-10 Ta mo perionansHiit noposi onmHa-
Xyct P-21.

Bioxoou. byniBenbHi poOOTH MPU3BOAUTUMYTH 10 HAKOMUYCHHS OC3MEYHHX TBEPIUX
BIIXOMIB 1, MOXKJIMBO, HE3HAYHOI KIJILKOCTI HeOe3NeyHuX BiaxoaiB. B mporieci BUpoOHHIITBA
enekTpuyHOi eHeprii Ha BEC He BHKOPHCTOBYETHCS MajJMBO, MAaCTHJIBHI MaTepiayid, XiMiuHi
pevyoBHHH. byiBenbHE CMITTS MO 3aBEPIICHHIO OyiBEIBHO-MOHTaXXHHUX POOIT Ta MOOYTOBI
BIZIXO/IM B TIpoIIeci eKcIutyartanii Oy1yTh 30epiraTics B CHEliaJbHO BiIBEICHUX KOHTEHHepax i3
MOJAJBIINM 1X BHUBE3EHHSM 3 Y3TOKEHHSM 3 CaHITapHO-€MiJeMIOJOTIYHOI CTAHLIEI0 pailoHy
[3]. Mpu posrmsimi BEC sik 00’ekTa, 10 MOXKE nepeukoodcamu npuiiomy ma nepeoavi
eIeKMPOMACHIMHUX CUSHANIE CIIJl CKa3aTH, IO JOMAcTi TypOiH BUTOTOBJIEHI 3 CHHTETUYHUX
Marepiaiis, SKi MalOTh MiHIMAJIBHUH BILUTUB Ha Mepeady eJeKTPOMAarHiTHOrO BUIIPOMIHIOBaHHSI.
Enextpuyna cuctema He € MOTEHLIWHOIO MPOOIEMOIO JUIS TEIEKOMYHIKaIlii, OCKIIbKH TOHI0JIa
nobpe i3ompoBaHa. JlocTaTHs BiJICTaHb BiJ JKUTIIOBOiI 3a0ymoBu (Oinmpmie 1 KM) BHKIIOYAE
Mo>kJuBicTh BIUBY Ha Th. o0 BruMBy Ha MBUIBHY Ta BiiCHKOBY aBiallio B YKpaiHi HeMae
HopM 1010 BigmaneHocti BEC Bix aepomopriB. 3 cBiTOBOro 10cBiny, 30kpema B Kanami [20],
npu npoektyBanHi BEC, mo cknanatorees 3 aekinbkox BEY Bucortoro monan 52 m B 15 kM 30H1
BiJl a€pPOMOPTIB BUMAralOThCs JOJATKOBI JOCTIIKEHHS II0JI0 MOXJIMBUX BIUIUBIB. Jl03BONSETHCS
po3mimiernst 1 BEY Ha BifcTrani He MeHIIii Skm Bijx aeporopris, 1o 6 BEY-10 kM. Bincrans Bifg
[eBuenkiBcbkoi BEC 1o HalOmmk4oro MibKHApOIHOTO aeponopty «IBaHO-DpaHKIBCHK»
ckJazsae 6au3bko 60 kM.

Bukopucmanna pecypcis. Texnonoriunuid mporiec BupoOHunra eneprii BEC He
nepeadavyae BUKOPUCTAHHS IMaJMBHHUX, BOJHUX Ta IHIIMX TNPHPOIHUX pECypciB. Bniuse mna
pecypcu Ipynmy — BWIYYEHHsS LIHHUX 3€Mellb, €po3ii IPYHTY BiJ BHUKOPHUCTaHHS TEXHIKU
MOKJIMBUM Npu miAroroBui Tepurtopii OyaiBHuuTBa BEC Ta monsrae y BUiMIl IPYHTY IpH
BJIAIITYBAaHHI MiJA3€MHUX YacTUH OyniBeib, 30kpeMa (yHaameHty Bexx BEY, aBromuisixoBux
MOKPUTTIB, TMII36MHUX MEPEXK, a TAKOX POAIOYOr0 TIPYHTY JUIsl O3€JIeHeHHS Teputopii. s
teputopii BEC TunoBumMu € Oypo3eMHO-MIA30MCTI IPYHTH 3 HU3BKMM BMICTOM TyMycy Ta
CKJIQJIHUM TIpChKUM pesibedoM, BIAMITKH 3€MJII Ha PI3HUX AUISHKA MPOEKTYBaHHS KOJUBAETHCS
B Mexax 504,0-590,9 M. Exomnomia opeaniunozo nanuea. Ilpu poOOTI enekTpocTaHLii
eJIeKTpUYHA €Hepris BUPOOIseThCsl 0€3 BUKOPUCTAHHS OPraHiuHOTO (UM SIEPHOTO) MajuBa, 110
3a0e3nedye BIANOBIIHE 3MEHIICHHS CHOXHBAHHA NajJMBa Ha TPaJULIMHUX TEIUIOBUX YU
ATOMHHUX €JEKTPOCTaHIIsX. PiyHMI BITpOEHEpPreTMUHUN TMOTEHI[lal BiJ OJAHI€I TypOiHU
NORDEX N43-600 ma Bucoti 50 M 3a ganmmu Meteoctanmii Jloaumna ckmame 330,5 Tuc
kBtron./pik a6o 40,7 ton ymoBHoro mnanuBa. BEC IlleBuenkoBe posraimioBaHa B Kpaliux
BITPOKJIIMATUYHUX YMOBaX, CKiagaTuMeThes 3 4-x BEY HominanbHOIO notyxHicTio 600 kBT Ta
2-x — 1300 xBt, 10 gacTh 3MOT'y 3HAYHO OUTBIIOT €EKOHOMIT BUKOITHUX PECYPCIB.

IcTopuxo-kyasTypHa cnagmuna. Ha teputopii BEC Ta nmpunernux HacelaeHUX MyHKTIB
BIJICYTHI [TaM’SITKU JIepKaBHOTO 3HAUEHHS, OJJHAK € MICIIEB] TaM’ ATKH, 30KpeMa MiCTOOYyTyBaHHS
1 apXiTeKTypu — cakpajibHi criopyau (nepes’stHi nepksu Il mon. XIX-nou.XX cr. y cc. Jlonun,
Maxkcumika, HoBuit Mizyns, HoBommn, Ilimmicku) Tta apxeosorii (cc. HoBuiti Mi3yHs,
[IleBuenkoBe, HoBommu). OnHak, 1OCTaTHS BiJCTaHb JO HUX BUKIIOYA€E MOXKIUBICTH JTAHOTO
BIUIHBY.

Jliis KoMIUIeKCHOT OIliHKK 00’€KTiB Ta XapakTepucTuk BIuBiB Bin BEC nmani anamizy
MOJAHO Y BUTIISA 3BeJieHO1 TabmuIll (Tabi1.6).

BucHoBku. B 1ijioMy,aHanizyroun pe3yiabTaTd MOXHA MINTH BHCHOBKIB, 11O BIUIHB BiJ
BEC IlleBuenkoBe-1 Ha nmoBkimisd € HesHaudnuil. BEC llleBueHKOBe MOE€ YMHUTH 3HAYHUN
HEraTUBHUI BIUIMB Ha Ka)kKaHIB, BUKIMKAIOUM iX 3arnOenb. TakoX € MOMIpHHA HeraTHMBHUI
BIUTMB OpHITOGAyHY Y 3B’SI3KYy 3 BITHOCHOIO OJIM3BKICTIO PO3TAIIyBaHHS JIO JICOBUX Ta BOJHO-
OOJOTHUX YTifb. 3BaXKArOUW HA 1€, HEOOXITHUMHU € TOCTiiHI MOHITOPUHTOBI TOCIIIPKCHHS B
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nepioa OYIIBHMIITBA Ta €KCILTyaTallii 3a 3MiHaMU B MOMYJAMIAX, (GikcyBaHHS (akTiB 3arubeni
Binm BEY Ta, 3a HeoOximHocTi, 3ynuaku BEY um 3acTocyBaHHS 3aXO0[iB 3 IMOMEPEIKECHHS 1
BIIJIIKYBaHHS ITaxiB JJI1 3MEHIICHHS PU3UKIB y Tepioa mirpamii. Takoxk ciij 3a3HAYUTH, 110
BUKOPUCTaHHA OajliB HE HAlJICHE Ha MPEJICTaBICHHS KOHKPETHOI BEIMYMHH IHTETPaJbHOI
OIIIHKM, a B TOJErmeHHl audepeHIianii BIUIUBIB HAa OCHOBI iX 3HAUYYIIOCTI 3 IMOJATBIIAM
3aCTOCYBAaHHSM JOAATKOBUX 3aXO[iB 3 MOM SIKIICHHS, allbTEPHATUBHUX BAPIaHTIB PO3MILICHHS,
MOKJIMBOCTI JIO3BOJTY peatizailii 3arIaHoBaHo1 JisUTbHOCTI.

Tabauys 6

Ouinka siuiuBy BEC llleBuenkoBe Ha 10BKiJLIs

O0’ekT BILINBY

XapakTepucTHKA BILUIUBY

3HauymicTh BILIUBY

1

3

ITpupoane cepenoBuine

[oBiTpst

3a0pyaHEHHS TOBITPS

3a0pynHeHHs MOBITps Bix TexHiku 1 T3 mix
yac OynisaunTBa BEC

-12 He3naunwuii HeraTUBHUMI
BIIJIUB

3a0pyaIHEHHS TTOBITPS MPU MOXKEKAX

-2 He3nauHuil HETaTUBHUN
BIIJIIUB

["eonoriune cepegoBuIIe

INipceki moponu

Po3unmieHHs qiNSHKY Ta BUKOITyBaHHS SIM
Jutsi yHIaMEeHTY Ta MpOKJIaJaHHs KaOemiB

-9 He3nauHuii HETaTUBHUN
BIUIVB

3cyBoHebe3meHi BruivBY Ha 30HM MiIBUIIEHOTO PU3HKY B -3 He3nauHuit HeraTUBHUM
JUJTSTHKA pe3ynbpTaTi OyliBeThbHHUX poOiT BILJIMB
IpynTH

Jerpanartist BHACTiTOK BUIATCHHS -18 IlomipHuUii HETaTUBHUIA
Cxuag rpyHTYy .

POCIHHHOCTI BILIVB

HaaxomkeHHs MIKiIUIMBAX PEYOBUH i yac | -6 HesnauHuii HeratuBHUN
3abpyaHEeHHS IPYHTY .

OyAiBHHIITBA BILIVB
Boau

Pecypcu noBepxHueBux
BOJL

3MiHa y 00csarax IOBEpXHEBOTO CTOKY
Yyepe3 MopyIIEeHHs IPYHTOBOTO Ta
POCIIMHHOTO TIOKPUBY

-12 He3naunuii HeraTUBHUIA
BILINB

-4 He3HauHMi1 HETaTUBHUN
BILIUB

3a0pynHeHHS
MOBEPXHEBHX BOJI

HanxomkeHHs 3aBUCIINX PEUYOBUH Ta
3a0pyIHIOBaUiB, 3MIHH Y TiAPOXiMiYHOMY
pexuMi

-12 He3naunuii HeraTUBHUIA
BILIUB

-4 He3HauHUH HETAaTUBHUN
BILIUB

Pecypcn ninzeMHNX BOA

30UIBIIEHHS HAIXOMKEHHS BOIU B
Mi3eMHI BOJH 111 4ac OyIBHUIITBA
BHACITIZIOK TIOPYIIEHHSI IPYHTOBOTO
MTOKPHBY.

-3 He3nauHuii HETaTUBHUN
BILIVB

3a0pyIHEHHS i 3eMHUX
BOJI

HanxomxeHHs 3a0pyAHIOBaYiB B MiA3eMHI1
BOJIM IiJ] yac Oy IIBHUIITBA

-3 He3nauHuii HETaTUBHUN
BIUIMB

®iopa, payHa Ta Oiopi3HOMAHITTS

®nopa

[NopyiieHHS pOCIUHHOTO TIOKPUBY MIPH
oynisaunTBi BEC

-24 TlomipHUi HETaTUBHUIMA
BILIMB

3aropaHHs pOCIUHHOCTI 1 JIICIB TIpH
MOXKEKAX

-3 He3nauHMii HETaTUBHUN
BILIVB

Bunam nraxis, 1o
OXOPOHSIFOTHCS

ButicHeHHSs 3 apealtiB BUIIB, 1110
OXOPOHSFOTHCS

-32 IlomipHuii HETaTUBHUIA
BILIMB

3arubens BUIIB, 0 OXOPOHSIOTHCS, YEPe3
3iTKHEeHHS 3 BEY

-72 IlomipHuii HETaTUBHUIMA
BILIMB

Mirpyroui nraxu

Brpara Miciib BiIIOYMHKY Ta TOJIBI
MITPYIOUHX NTaXiB

-36 IlomipHuUii HETaTUBHUIA
BILIHB

3iTkHeHHs ntaxi 3 BEY mix wac mirparii

-36 IlomipHuil HeraTUBHUN
BILIMB

Kaxann

BuricHeHHs KakaHiB 3 iX apeaiB

-48 IlomMipHUI HEraTUBHUN
BILUIUB

3arubens KaxxaHiB

-96 3Haunuii HeraTUBHUIL
BIUIUB
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[TponoBxenHs tadmn. 6

1

2

3

Bonani exocucremu

[NoripureHHs SKOCTI BOAOHM MpU
OyIiBHUIITBI Uuepe3 epo3ito 1 MOBEpXHEBO-
3JIMBOBUI CTIK

-12 He3naunuii HeraTUBHUI
BILINB

HazemHi exocucremu

Brpata npupoaHoro cepenonuiiia uepes
BUTy4YeHHS 3eMenb mijg BEC

-24 TlomipHUN HETaTUBHUI
BILINB

Jlanamrad T

Jlanmmadtu-00’ ekTH
[13®, HeopranizoBani
MaJbOBHUYI JIAHAMADTH

3MeHIIeHHs Bi3yallbHOI IpUBaOIMBOCTI
TepuTopii uepe3 BcTaHoBiieHHS BEY Ta
JIEIT

-32 IlomipHHUl HETaTUBHUI
BILIHB

ConiajJbHO-eKOHOMIYHE ¢

epeIoBHIIe

3100pOoB’ s HACEIICHHS

--11 He3naunwuii HeraTUBHUIA
BILINB

Brmue Ha 310poB’S Bijl TEXHIKH 1
TPAHCIIOPTY ITi/T Yac OyAiBHUIITBA

-12 He3naunuii HeraTUBHUI
BILINB

Iym - = =
Y Brnmu Ha 310poB’s Bix BEY npu -16 He3naynwuii HeraTuBHUN
eKCILTyaTari BILJIUB
BiOpauii . .
panit, -8 He3nauHuii HeraTUBHUI
€JIEKTPOMAarHiTHe
. BIUIMB
BUIPOMIHIOBAaHHSI

MepexTiHHsI TiHi

BrmB BifgcyTHIN

Po3kunanus nbony

-8 He3nauHuii HeTaTUBHUN
BIIJIUB

ConiajabHO-€KOHOMIYHA
CUTYaIlis

+21 [lomipHuUit TO3UTUBHUI
BIIJIMB

3alHATICTH T TOXOIU

3alHATICTH MiCLIEBOTO HAaCEICHHS MPH
OyIiBHUIITBI Ta eKCIUTyaTaIii

+12 He3nayHuii mO3UTUBHUN
BIIJIIUB

+16 He3naynuii mno3UTUBHUN
BILIUB

Jloxomu Bij OpEHHOI TUIATH Ta MOJATKIB

+32 [lomipHUit TO3UTUBHUI
BILIMB

Komynansna
iH(pacTpyKTypa

[NocTayaHHs €JIEKTPOCHEPTIi B MEPEKY

+64 [lomipHUi TO3UTUBHUI
BILIMB

HaBaHTakeHHs Ha MiCLIEBY TPaHCIIOPTHY
MEpeXKy MpH OYAiBHUIITBI

-24 TlomipHUi HETaTUBHUIA
BILIMB

Binxonu

-12 He3naunwuii HeraTUBHUMI
BILINB

[NepemkomxanHs npuiioMy Ta epeaadi
€JIeKTPOMATHITHUX CUTHAIIIB

BruB BifcyTHil

BukopucranHs pecypciB

Brpara poatounx IpyHTIB 4epe3 BHIY4YCHH:I
3eMels s OyMiBHHIITBA, €po3il IPYHTY BiXl
BUKOPHUCTAHHSI TEXHIKU

-9 He3nauHMil HETaTUBHUN
BILIVB

ExoHOMist opraniuHoro najausa

+64 IlomipHU# TO3UTHBHUMA
BILJIUB

Icropuko-KynbTypHa
cHajauIHa

BruB BifcyTHIN

InTerpanbHa oninka Ha

JMOBKIJLIA

-11 He3naunuii HeraTUBHUMI
BIUIMB
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