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JAOCJIA’KEHHA POBOTH CBEPVIOBUH HA
HIA3EMHUX CXOBUHIAX I'A3Y YKPAIHHU

Beryn. Ilimzemui cxoBuma razy (IICIY) — HeBig'emMHa CKJIajgoBa
ra3oTpaHCIOPTHOI cUcTeMu YkKpaiHu. BoHU BiAirparoTh KIIOYOBY pOJb Yy
eHepreTuuHin  Oe3memi  AepxkaBu. [ICIT  migTpumyiore — OesnepebiiiHe
GyHKIIOHYBaHHS CHUCTEMH BHIOOYBaHHS, TpPAHCIOPTYBaHHs, 30epiraHHs 1
KOMIICHCYIOTh ~CE30HHY HEPIBHOMIPHICTh CIOXKMBAaHHS MPUPOJHOTO Tasy,
CTBOPIOIOTH CTPATETivH1 3amacy. 3arajbHa MICTKICTh IIJ36MHUX CXOBHII Y KpaiHH
noHaa 30 mipa M 1 103BOJISIE TOKPUBATH BHYTPIIITHI MOTPEOU Ta OCTAHHIM 4acOM
HaJaBaTU MOCIYTW 31 30€piraHHs ra3zy 1HO3EMHUM KOMMAaHIsIM. Y CTPYKTYpl II€l
CUCTEMH BaXKJIMBE Miclie 3aiiMae L{eHTpanbHuil KOMIUIEKC 30epiraHHs IPUPOIHOTO
razy (K3III'), skuit Bkmtouae ComnoxiBcbke, OmnuiniBcbke, KerudiBcbke Ta
YepBoHonaptuzaHcbke cxoBuia [ 1-3].

AKTYaJbHICTB J0cTiTKeHHs1. KiliMaTU4H1 3M1HH 1 HEOOX1THICTb IT1IBUILICHHS
epeKTUBHOCTI ekcrutyaTamii ycix icHyrouux [ICI" BumararoTh ocTaHHIMH pOKaMu
3MIH y pEeKHUMax BIIOOPY Ta BUKOPUCTaHHI MPUPOJHOTO Ta3y. Y 3B S3KYy 3 UM
3pOCTa€ aKTyaJdbHICTh JIOCHI/DKEHHS POOOTH CBEPIJIOBUH Ha CXOBHIIAX.
3MEHIICHHS TPUBAIOCTI OMATIOBAILHOTO TEPioay MPU3BOIUTH J0 3MIH Y ITUKIIAX
3aKkadyBaHHS Ta BigOopy razy. Xoda mepion BimOopy rasy B YKpaiHi TpuBae€ 3
JUCTONazga J0 KBITHSA, MpoTe 00’eMH Ta TEMIU BIAOOpPY 3ajleXaTh BiJl
TEMITepaTypHUX YMOB.
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Kpim TOro, Big3Ha4yarOThCS TPOIECH IHTCHCH(]IKAIi 3alIOBHCHHSI CXOBHIIL
ra3om yJaiTky. ¥ 2025 porii 00’ eM 3akadyBaHHS TIPUPOIHOTO razy nepeBunryBan S0
MJIH M? 32 100y, 1110 BKa3ye Ha aktuBizaiito Bukopuctanus [ICI . Came y 2025 porri
VYkpaina iMIopTyBajia MpUPOJHUHN Ta3 3 PI3HUX HANPSAMKIB, MPOTE TPAAUIIHHUMHU
3IMIIANIACS 3axiH1 cyciau: YropmuHa, CiooBauyunHa Ta [lonbima [4].
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Puc. 1. ImmopT npupoanoro rasy a0 Ykpainu 3a nepioa 2016 — 2025 poxku
(mapaa’) [4]

301IpIIICHHST HABaHTA)KEHHS Ha 00JIaIHAHHS MI36MHUX CXOBHII y 3B’S3KY 31
3pOCTaHHSIM TEMITIB 3aKauyBaHHS Ta B1IOOPY MiABUINYE BUMOTH O TEXHIYHOTO
CTaHy CBEpJUIOBHH, iX TMPOAYKTHMBHOCTI Ta HAMIMHOCTI. Y 3B’S3Ky 3 IIHUM
JOCJTIIIKEHHS pEKUMIB pOOOTH CBEPIJIOBUH, 1X B3a€MO/I11 3 TJIACTOM Ta ONTUMI3aIlii
TEXHOJIOTIYHUX TapaMEeTPiB € BAKJIUBUM HAyKOBO-TIPAKTUIHUM 3aBJIaHHSIM.

OTtxe, aHani3 poOoTH mia3zeMHux cxoBull raszy Llentpansnoro K3III™ Ykpainu
Ta TonepeaHs OILiHKa e(EeKTUBHOCTI PEXUMIB EKCIUTyaTalli CBEpJIOBHUH Ha
ConoxiBcbkomy, KerunuiBcbkomy, UepBoHomapTu3aHcbkoMmy U ONHINIIBCEKOMY
IICI" € METOFO BUKOHAHOTO JTOCITIKCHHS.

OcHoBHuii TekceT aocaigxkeHns. ConoxiBcbke Ta KeruuiBcbke IICT
CTBOPEHO Ha 0a3l TUIIOBMX BUCHAXKCHUX Ta30BHX Ta ra30KOHACHCATHUX POIOBHIII,
0 TIPAIIOIOTh B YMOBaxX BOJOHAINPHOTO peXuMy, a UepBOHOMApPTH3aHCHKE Ta
Onumicrke TICI™ — y BogoHOCHUX cTpyKTypax. Pi3HHUIIS y T€0IOT14HIi CTPYKTYpi
IJIACTIB-KOJIEKTOPIB, JI€ TMOOYJIOBaHI JOCHIKyBaHI 00’€KTH 30epiraHHs rasy,
BHU3HAYAE PI3HI PEKUMHU POOOTH Ta EKCIUTyaTalllliHI XapaKTEPUCTHKHU.

OCHOBHI TEXHOJIOTIYHI TOKa3HUKH CXOBUL] LleHTpanbHOrOo KOMILIEKCY
30epiraHHsl MPUPOJTHOTO Ta3zy, BU3HAUEHI TeXHOJOTITYHUMHU MPOCKTaMH JTOCIITHO-
MIPOMHMCIIOBO1 €KCILTyaTarlii, moka3zano y (taou.1).

AHani3z TaOMWYHUX JaHMX CBIIYUTH, 1[0 HAWOUIBIII 3a 00 eMaMu
Uepononaptuzanceke Ta CosoxiBebke IICT, Toai sk OnuiiBchbke Mae HaliMeHII
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napaMeTpu 00CSTiB ra3y, aje CKIAJHIMINK peXuM poOOTH yepe3 BOJOHAIIPHHIMA
PEKUM.

Tabnuys 1
IMopiBHsJIbHA XapakTepucTHKA cXOBHI LleHTPaIbHOT0 KOMILIEKCY
30epiraHHsi NPUPOJIHOIO razy

[Tapametp Conoxiceke | KernuiBcbke | UepBonomapTtuzancbke | OnuiniBcbke

IICI" IICT" IICT" PCI'

Tun cxoBuia Bucnaxene BononocHwuii mmact
ra30KOHICHCATHE
POJIOBHIIIE

3aranpHuii 00°eM, MIH M3 2100 1300 3000 660
AxTHuBHHUHN 00’ €M, MIH M3 1300 700 1500 310
Bydepnuii 06’ em, MaH M? 800 600 1500 350
Po6ounii Tuck, Mlla 6,9-8,7 7-15 3-6 4-7
KinbKiCTh CBEPUIOBHH 80 60 67 40
MaxkcumMalbpHa 13,0/9,4 8,5/7,89 15,99/11,7 2,1/1,7

NPOAYKTUBHICTH Ha
MOYATOK BiJIOWPAHHS Ta3y
(mpoekTHa/(paKTHIHA),
MITH.M3/100y
TpuBaiicts ce30Hy 151/178 138/136 162/151 162/170
3aKayyBaHH:/BIAOUpPaHHS,
1o

63mo 3 [5]

3a pomomorow rojaorpadiB, MoOyIOBaHUX Yy BUIIIIAL 3aliexHOCTI p(V),
BUKOHAHO aHali3 MpOLEeCy eKCIulyaTalli Ta__ MOHITOPUHI pPOOOTH CXOBHUI]
npupoiHoro razy. 3rinHo kiacudikamii B.KapaunHcekoro, ocHoBaH1i Ha aHami3i
rogorpadis, noOygoBaHUX 3a (aKTUIYHUMHU JAaHUMU IUKII4HOI excrutyaTanii [ICT,
cxopuma llentpansHoro K3III' mpencrtaBieHo ycima iCHYyHOUMMH Tunamu [6].
[30xX0pHUI THUIT CXOBHIL, A€ Ha roforpadi HasiBHI 130XOpHI Ta BIACYTHI PO3BUHYTI
1300apHi nUIAHKY, mpenactaBieHo YepBonomaptuzancbkuMm [ICT.  CxoBwuie
1300apHOTO TUIY 3 MEPEeBAKAIOYMUMH 1300apHUMU KPUBUMU 3aKauyyBaHHS-B1I00DY,
€ ConoxiBceke Ta KernuiBcbke I[ICI. A 3wmimanoro 13006apHO-130XOpHOTO
(romorpad BMiITye 130X0pHi Ta 1300apHi AuIaHKN) — OnunriBebke TICT .

Knacudixkaris IICI 3a Tunamu rogorpadiB epeKTUBHO BiI0Opakae MeXaHi3M
poOOTH TMJIACTOBOI CHUCTEMH 1 JI03BOJISiIE OOIPYHTYBAaTU PEXKUMH poOOTH
eKcIuTyaTtamiitaux ceepiiioBuH. Tomy UepBononaptuzanceke [ICI" mae oOMexeHuit
MPUILIUB €Heprii 3 00Ky BOJOHAMIPHOI CUCTEMH, 1110 3yMOBJIIOE 3HAYHE MaJiHHS
IJIaCTOBOIO THUCKY TMpW BiIOOpI ra3y 1 BHUMAarae MPOBEACHHS PEryJIIpHUX
JOCIIIJIKEHb CBEPJUIOBUH 3 METOI0 KOHTPOJIO MaJiHHA THUCKYy Ta CBOEYACHOI
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Kopekiii ne0iTiB. [300apuuii Tun ConoxiBebkoro IICIT cBIAUUTH TPO JOCTATHIO
EHEPreTUYHy MIATPUMKY IUIacTa 1 3a0e3nedye CTaOUIbHI YMOBH EKCILTyaTailii
cBepMIOBHH. TyT OCHOBHA yBara npuIalISIEThCS KOHTPOJTIO IeTIpecii Ta 3aro0iranHio
pYWHYBaHHIO MPUBUOINHOI 30HH, a JOCIIIKEHHS CBEPJJIOBUH CIPSMOBaHI Ha
OLIHKY (UIBTPALIMHUX XapaKTEPUCTUK. 3MIIMIAHUN 1300apHO-130XOpHUN THUI
Onumicekoro [ICIN mae cknaaHy TMHaMIKY 3MIHM IUIACTOBOTO TUCKY. BakiuBum
€ OJHOYACHUN KOHTPOJb SK EHEPreTUYHOro CTaHy IUlacTa, Tak 1 MPOIECIB
0OBOJIHEHHSI CBEPJJIOBUH. 3BIJCH, aHami3 rojgorpadiB € €¢(eKTUBHUM METOI0M
miarHoctuku ctany [ICI. Bin fgo3Bosisie  onTUMi3yBaTh pEeXUMH POOOTH
CBEP/IJIOBHH, T1IBUIIYBaTH €(DEKTUBHICTH B110OPY ra3y Ta MiHIMI3yBaTH HETaTUBHI
re0JIOrO-TEXHIYHI YCKIaHEHHS.

Ha cBiToBHX puHkax migzemHoro 30epiranus rasy (IICI') ocranHim uyacom
CIIOCTEPITa€EThCA TEHJICHIIS 0 CKOpOYEHHs Tmepiogy Bigdopy. Lle 3ymoBieHO
3MIHOIO KJIIMaTy, €HEPreTUYHOIO MOJITUKOO Ta TEXHOJIOTIYHOIO TpaHC(hOpMalli€ro
rany3i. [{nsa €Bponu ta YKpaiHu CKOpOUYEHHs Iepioay BigOOpy — Iie He IPOCTO
3MiHa rpadiky, a mepexiJ 10 HOBO1 MOJielll eHepreTuyHoi 0e3neku [3-4].

VY 3B’s3Ky 13 NPUBEJIEHUMU OCHOBHUMHU (PAKTOpaMH, 110 BILIUBAIOTH Ha IEH
MpoIeC, CKOpOYEHHs mepioay Bigdoopy rasy 3i cxosuia Big 150 mo 80—60 nid
CIIOCTEPITaTUMETHCA 3MEHILIEHHS MIHIMAJbHOTO THUCKY Y IUIACTi, 30UIbIICHHS
MaKCHUMaJbHOTO Ta30HACHMYEHOTO TOpoBOoro o00'eMy cxosumia. [lpu mpoMy
MiHIMaJIbHE 3HAYEHHS Ta30HACHMYEHOr0 TOpPOBOro 00'eMy CXOBHIIA Ta
MaKCHUMaJIbHUIM THUCK MPAKTHYHO HE 3MIHIOBAaTUMYThCS, a OydepHHii 00’eM razy
3MIHUTBHCS HE3HA4YHO [7].

Bukonanuit anamiz pexumiB ekcruryatamii [ICIT Ientpansnoro K3IIT'
MOKa3ye, 110 CKOPOUYCHHSI MEepioay BIIOOPY € JOIITLHUM, MPOTE HE 3aBXKIU MOXKE
OyTH peani3oBaHUM 1 3aJ€KUTh BiA Tumy miacta. Ha YepBoHomapTuzaHChKOMY
IICT #oro 3anpoBaJiPKEHHS MOXJIMBE 0€3 3HAUYHUX YCKJIAJHEHb 3aB/IIKWA He3HAYHIN
aktTuBHOCTI TactoBux Boja. Ha ConoxiBcekomy Ta KeruuiBcbkomy IICTT —
J03BOJIUTh 3MEHIINTHA PYWHYBaHHS KoJieKTopa. Peamizallis CKOpOYeHHs mepiomy
Bi100py ra3zy Ha OmumiBcbkomy [ICI, cTBOpeHOMY Y BOJIOHOCHHMX IUTacTax, Oyje
oOMekeHa pu3uKamMu NpUuruiuBy Boau. CkopoueHHs nepiony Bigoopy 1o 80—-60 mid
JI03BOJIUTH OMTUMI3YBaTH POOOTY CXOBHII, MPOTE YEPe3 THEPIIHHICT, MOPUCTUX
macTiB ykpainceki [ICIT HeeekTUBHI 17151 TOKPUTTS Pi3KUX TOAMHHUX KOJIMBAHbD.

Pexxumu poOoTH cBepAnoBHH y mpotiect Bigoopy rasy Ha [ICI" MaroTh criijibHY
CTPYKTYPY, aJie BIAPI3HAIOTHCS IHTCHCHUBHICTIO Ta TPUBAIICTIO (a3 1 MoB’s3aHi 3
nepiogaMd  poOOTH  CXOBHUIN. AHaNI3 TEXHOJIOTIYHOTO PEXUMY pOOOTH
exkcrutyaramiitnux cepasioBun IICIT Ha IlentpansHomy K3IIIT mokasaB, mo B
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nporieci nepioay BiAOOpPy rasy 3acTOCOBYIOTH KiJibKa peKuMiB (Tabi.2).

Tabnuys 2
TexHoJIOTiYHI pesKUMH POOOTH EKCILIYTAIMHUX CBEPAJIOBUH HA
Hentpansnomy K3IIT'
Eranu ConoxiBceke | OnuIIiBCbKe KernuiBcbke YepBoHONIAPTU3aHCHKE
BiIOOpY razy
ITouarkoBuii | Crani neditu | OOMexeHi HepiBHoMipHI1 Bucoxi cram neditu
nebitu uepes nediTH
BOJY
Cepenniii [Mocriitamii KonTponb KonTponb CrabinpHU pexum
rpagi€HT BOJIOIIPUILIUBY | Jempecii Ha MIacT
THUCKY JUTSI 3aTI00ITaHHS
pyHYBaHHIO
opiT
Kinuesuii be3Bonnuii Puzux 3HauHe 3HIKEeHHs | BucHa)keHH I1acTa
ne0IT 00BOJHEHHS J1e0iTiB,
BHCHAKCHHS
macra

[aémopcvra po3pobka]

Ha ComnoxiBcekoMy Ta KernuiBcbkomy IICIT mmacTu-koJIeKTOpH CKIIaJEHI
CEepPEIHbO3CPHUCTUMHU CJIA003IIEMEHTOBAHUMHU Ta KPUXKUMU Topojamu. Taki
KOJIEKTOPM MaloTh BHCOKY 3/JaTHICTh JI0 BHHECEHHS IUIACTOBOIO IIICKY,
POOKOYTBOPEHHSI Ha BUOOSIX CBEP/IJIOBUH, CXUJIBHIN 10 pyHHYBaHHs nopia. Tomy
Il CXOBHIIA XapaKTEPU3YIOThCA HEOOXITHICTIO KOHTPOJIIO JENpecii Ha IIacT JJIs
3ano0iranHsl pylWHyBaHHIO Topif. OCKUIBKH CepeliHiid eTan poOOTH CBEPAJIOBUH
CKJIaJla€ Maike 3 Micsll, TO 3aCTOCYBAHHSI TEXHOJOTIYHOTO PEXKUMY MOCTIMHOTO
JOMYCTUMOTO IPaIiEHTA TUCKY Ha CTIHIII CBEPAJIOBUHU (MAKCUMAIBHO 0Ty CTUMUI
Ne01T CBEPAJIOBUHU UM MOCTIMHA MaKCUMAJbHO JOIMyCTHUMA Jenpecid Ha BUOOI) €
JIOCUTh aKTyaJIbHUM [7-8]. 3 METOI0 HEAOMyIEHHS! pyHHYBaHHS IPUBUOINHOT 30HU
CJIJI MITPUMYBATH YMOBY

d
2 = const yu Ap = p,, — p. = const, (1)
dR R:rc

0e: px — MUCK HA KOHMYPI JHCUBNEHHS, D, — MUCK HA cepOnosuHi, R — padiyc

KOHMYPA HCUBNIEHHS, Ve — PAOLYC C8ePONOBUHU.

Jlist OmumniBeskoro [ICT kimrodoBuM GakTopoM € 0OMEKEHHS BOJOTPUTLITUBY
(6e3Bomnmit  ne0iT), TOomi SK YUepBOHOMAPTU3AHCHKE JIEMOHCTPYE HANUOIBII
CTaOUTHHUI pEeKUM POOOTH.

OTxe, BUKOHaHUN aHai3 POOOTH CBEPIJIOBUH II0Ka3aB, 110 OCHOBHHMH
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npo0iieMaMy € HU3bKa MEXaH14HA CTIMKICTh MPH €KCIUTyaTallii CBepAJIOBUH CXOBHII]
Ha llentpansnomy K3III'. Bunecenns micky Ta pyiHyBaHHS NpUBHOINHOI 30HHU,
OOBOJIHEHHS  CBEP/UIOBHH, 3HIDKCHHSA J1€0iTiB, IHTEHCUBHE 3HOIIYBAHHS
obnmagHaHHs — rosioBHI mpobnemu ConoxiBebkoro Ta Kermuiscekoro IICI, me
c1a0031IeMEHTOBaH1 TICKOBUKH CIIPUSIOTh PYWHYBaHHIO TPUBHOINHOI 30HM.
OmumriBebke TICIT xapakTepu3yeThCsl HAHUCKIQJHIIIUM PEXKHUMOM CKCIUTyaTarlii
yepe3 aKTUBHUW BOJIOHAMPHUN MEXaHi3M, 10 O0OMexye e(DEKTUBHICTH BII0OpPY
razy. YepBonomnaprtuzancbke [ICI' € HailOubIn cTabUIBHUM, OJHAK 1 JIJIi HHOTO

XapaKTepHI MPOIECH MOCTYIIOBOI'0 BUCHAKEHHSI €Heprii muacta (Tadu.3).

Tabnuys 3
OcHoBHI npodaemu exkcrryarauii ceepaioBud Ha IICI' Henrpansnoro K3IITI'
[1Cr Pesxxum poboTH mracra OcHOBHI Mpo0JIeMH eKCILTyaTaii
ComoxiBchke [300apHuMii pexum, BunecenHs micky, pyiHyBaHHS
ra30KOHJICHCATHE NPUBUOIMHOT 30HH, 3HIKEHHS
BHUCHAXXEHE POJIOBUILIE MPOHUKHOCTI, 3HOIIEHHS (PiTbTpIB,
HEOOX1IHICTh YaCTUX HOCIIIKEHD
CBEPUIOBHH 1 3MIHU PEXKHUMIB
(KOHTpOJIb Aerpecii)
OuumriBcbke BononocHwmii OOBOIHEHHS CBEPAJIOBUH, BHHECEHHS
(BOIOHAITIPHUI) PEKUM BOJIM, 3MEHILIEHHS aKTUBHOTO 00’ €My,
HeCTaOUIBHICTH J1€0ITIB, HEOOXIAHICTD
MOCTIHHOTO KOHTPOJIIO BOAOIIPHUILIUBY
Keruuiscoke ["a30Buii (BUCHaXEHE BuneceHHs nicKy, 3HU)KEHHS
poJoBHUIIIEe), ONMU3BKUI 1O | MPOHUKHOCTI, HEPIBHOMIPHICTh
1300apHoro, ane 3 ne0iTiB, Aerpaallis KoJeKTopa,
HEOJTHOPITHICTIO TUTacTa HEOOX1THICTh ONTHUMI3AIlil PeKUMIB
poOOTH CBEPAJIOBUH
YepBoHonapTuzaHcbke | BogoHocHU pexum, [TocTynoBe 3HMKEHHSI M71aCTOBOTO
BIJHOCHO CTaOlJIbHUN THUCKY, 3MEHIIICHHS Je0ITiB,
HEOOXIJHICTh iHTeHCcudiKallii BigOopy,
JIOKaJIbH1 TPOSIBU OOBOTHEHHS
[asmopcvra po3podral

3aranpbHOI0 TEHJCHINEIO Il BCIX CXOBHII € HEOOXITHICTH MOCTIHHOTO
MOHITOPUHTY pOOOTH CBEp/JIOBMH, OINTHUMI3aIlli PEXUMIB eKCIUTyaTarii Ta
BIIPOBAPKCHHSI HOBUX TE€XHOJIOTTYHUX PIIICHb JJIs MIATPUMAHHS MTPOTYKTUBHOCTI.

BucnoBku. IIpoBenenuii aHami3 mokasye, IO IiJ3€MHI CXOBHWIIA Ta3y
[leHTpanbHOTO KOMILJIEKCY MAIOTh Pi3HI T'€OJIOTIYHI Ta TEXHOJIOTIYHI 0COOIUBOCTI,
Kl BU3HAYAIOTh iX PEXUMM eKciuryaramii. Hailbinbin cTabiibHUMU € CXOBHINA,
CTBOpEHI Ha 0a3l BHCHOKEHMX pOJOBHUILI, TOAI K BOJOHOCHI CTPYKTYpH

XapaKTEPU3YIOThCA OIBII CKJIAIHOI TUHAMIKOIO.

93 |



I SCIENTIA e Scientific Review of the Actual Events, Achievements and Problems

Pexumu pobGOTH CBEpUIOBUH CYTTEBO BIUIMBAIOTh Ha €(QEKTUBHICTD

¢yuxmionyBanus [ICI, a iXx onTumizaiis € KIOYOBUM (AKTOPOM IMiBUILICHHS

npoAyKTHUBHOCTI. CKOpOUYEHHS TEpioAiB BiA0OOpY rasy, BIPOBAHKCHHS HOBUX

TEXHOJIOT1H Ta BpaxyBaHHS I'€0JIOTIYHUX YMOB JIO3BOJISIOTH IMIABUIITATH HAIIMHICTh

cuctemMu 30epiraHHs rasy. Ha OCHOBI BHKOHAHOI'O aHalI3y PEXKUMIB POOOTH

CBEP/IJIOBMH 3allPONIOHOBAHO BHKOPUCTAHHS HAHOLIbIT e(PEKTUBHUX BHOIMHUX

IPOTUMICKOBUX (IIBTPIB Ta BHU3HAYEHO HEOOXIAHI Ta JOMYCTHUMI I1HTEpBaJH

nepdopaiiii miacTa-KoJIeKTopa.
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