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Anomauyin. Cyuacna OuHamika ceimosux npoyecie 8 eHepeemuyHOMY CeKmMopi 8UMA2ae WEUOKUX 3MIH I NOCMIUHO020
800CKOHANEHHA. Y yill cmammi onucyemvcs CyuacHull Cman yugposux mexHonozitl ma oyuppyeants enepeii, K 60HU
BNIUBAIOMb HA eHEPLeMUYHI CUCIeMU, WO MOXce CIAMUC 8 MAllOymMHbOMY, I WO Yye 8ce ye 03Havac OJid NOAIMUKIs,
Komnauiti ma cnoxcugayis. L{ugpposi mexuonocii ma oyugpysanna eniuearomev Ha mpaucnopm, 0yoieni ma
NPOMUCTLOBICIb. MPAHCHOPM CMAE PO3YMHIwuUM [ Oiltbwt 38's3anum, nidsuwyiouu 6esneky ma egexmuenicmo. Y
a8mMoMobIiIbHOMY MPancnopmi 36’130k 3a6e3neuye HOGi NOCyu 3 0OMIHY MOOLIbHICIIO. Y NOEOHANHI 3 OOCACHEHHAMU 8
eanysi asmomamusayii ma enekmpugikayii asmomooinis, oyuppyeanHs Modce npusgecmu 00 CYMmMES020, ale
HeBU3HAYEH020 6NIUGY eHep2ii ma uKudis. Y 00620cmpoKo06itl nepcnekmuei 6UKOPUCMAHHs eHepeii y agmomoOitbHoOMY
MPAHCNOPME MOHCE SMEHUUMUCS NPUOTUZHO 808INI MA OLNbULE, 3ANENHCHO BI0 63AEMOOIT MIJNC MEXHOLO0IAMU, NOJIMUKOIO
ma nogediHKow; eOumanizayis Modxce 3MEHUWUMU 3a2albHe BUKOPUCAHHA eHepeii 8 JHCUMN08UX MA KOMePYIUHUX
oyoienax. Li niosuwenna egpexmugHocmi € HaUOIILWUMY NPU HASPIBAHHI A OXOA00NHCEHHI, 0COOAUBO 3d OONOMO20H0
BUKOPUCMAHHS THMENeKMYAIbHUX mepmocmamis i oamuukie. Pozymune oceimnenns 0036078€ 3HAYHO CKOPOMUMU
cnooicuganns enekmpoenepzii. Ilpome Ho8i nociyeu ma 3pyyHOCHi, WO BUHUKAIOMb NPU YUDPOBYBAHHI, A MAKON’C Oilblu
WUPOKe BUKOPUCMAHHS DE3eP8HO20 JICUBNLEHHS HA XOJIOCMUX NPUCMPOAX Md NPunaoax, MOJiCymv KOMHEHCY8amu
NOMEHYIIHI 3A0UA0NCEHHS, NPOMUCTOBICIb 0082ULL YAC BUKOPUCIOBYE YUPPOBI MeXHON02I] 0151 niOBUUeHHsl Oe3neKu
ma npooykmuenocmi npayi. L{uginizayis mooice npuzeecmu 00 HOOAIbULOL ICMOMHOI eKOHOMIL eHepeli 3a KOpOmKux
MepMiHi8 OKYNHOCMI WIAXOM B800CKOHANEHHS MEXHON02IYHO20 KOHMPONIO HA NPOMUCTIOBUX NIONPUEMCMEAX mMa 3d
medxcamu 3a800y. Tpusumipne (3D) OpyK, MAUUHOZHABCMBO MA NOKPAWEHULL 36 'S30K MOIICYMb MAMU wje OLIbuUll 6NIUE.
Lugposi mexnonocii ma enepeemuxa € cKiaoHo0 i NOCMINIHO PO36UBAEMbCA Memor0. Takum YuHoM, ys cmammsl He €
ocmamounolo ma euuepnnoio. Llughposi mexnonocii donomazarome  nioguwumu  6e3nexy, NPoOYKMUGHICHD,
docmynHicmy i CMIUKICINb eHepeemuyHuUx CUCmeM Yy 6CbOMY CGIimi, dlie 8OHU MAKOIC CMBOPIOIOMb HO8I pu3uKu 0
besnexu ma kKongioenyitnocmi. Lle npuzeooums 00 memu ybo20 O0CIONHCEHHS.

Knruosi cnosa: oyugposysarns, ekoHomika, eHepeemura, yugposi mexHonoeii.

@opmynu: 0, puc.: 2, mabn.: 0, 6ion.: 18

Annotation. The current dynamics of world processes in energy sector require to quick change responding and
continuous improvement. In this article describes the current status of digital technologies and digitalization in energy,
how they are affecting energy systems, what might happen in the future and what all this means for policy makers,
companies and consumers. Digital technologies and digitalization is having a major impact on transport, buildings and
industry: Transport is becoming smarter and more connected, improving safety and efficiency. In road transport,
connectivity is enabling new mobility sharing services. Combined with advances in vehicle automation and electrification,
digitalization could result in substantial but uncertain energy and emissions impacts. Over the longer term, road transport
energy use could either drop by about half or more than double, depending on the interplay between technology, policy
and behavior; Digitalization could cut total energy use in residential and commercial buildings. These efficiency gains
are largest in heating and cooling, particularly through the use of smart thermostats and sensors. Smart lighting allows
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for potentially substantial cuts in lighting electricity demand. However, new services and comforts brought about by
digitalization — as well as greater use of standby power by idle devices and appliances — could offset potential savings;

Industry has been using digital technologies for a long time to improve safety and productivity. Digitalization could lead
to further significant energy savings with short payback periods through improved process controls within industrial
plants and beyond the plant fence. Three-dimensional (3D) printing, machine learning and enhanced connectivity could
have an even bigger impact. Digital technologies and energy is a complex and constantly evolving topic. As such, this
article is not definitive and exhaustive. Digital technologies are help to increase the security, performance, availability
and sustainability of energy systems around the world, but they also create new risks for security and confidentiality. This

leads to the purpose of this research.

Key words: digitalization, digital technology, economy, energy.

Formulas: 0, fig.: 2, tabl.: 0, bibl.: 18

Ilocmanoséxka  npobnemu.  Brponosx
HaWOIMKINUX JTECATHIIITH TU(PPOBI TEXHOIOTIT
OyayTh pOOWUTH EHEpPreTHYHi CHCTEMH B
yChOMY CBITI OLIBII TIOB'SI3aHMMH OJIHA 3
OJTHO¥O, PO3yMHUMH, e(eKTUBHUMH,
HaIIMHUMH Ta cTidkumu. [IpuronomMnuinBui
Iporpec y BUKOPUCTaHHI JaHUX, aHATITHKH Ta
MIJKIIOYeHHI Ja€ 3MOTy CTBOPIOBAaTH HOBI
MPUKJIAIHI TPOTpaMH ISl CMapT-IIPUCTPOIB,
CHiIbHOT MOOUIBHOCTI  (CHUIBHI  TOI3JIKH,
CIUIbHE BHWKOPUCTAHHS  BEJIOCHIICIIB  Ta
aBTomo0OiniB  (bike&carsharing)  Tomo),
TpuBuMipHuii  npyk  (3D). Hudposi
CHePreTUYHI CUCTEMH B  MalOyTHBOMY
3MOXKYTh BU3HAYHTH, XTO NMOTPeOye eHeprii Ta
JOCTABIIATH ii B MOTPiOHMI yac B MOTpiOHE
MICII€E 1 32 HaliMEHILIOO I[IHOKO.

OmudposyBanns  (digitalization)  Bxke
MOKpalllye Oe3mnexy, IPOAYKTHBHICTb,
JOCTYMHICTh Ta CTIMKICTh €HEPreTUYHUX

cucreMm. [Ipore omudpoByBaHHS MiABHUILYE
pu3uku Oe3nexku Ta KoHPiaeHuiiHocTi. BoHo
TakoX 3MIHIOE PHHKH, MiANPHEMCTBA Ta
3aHATICTh. 3'SIBISIOTHCS HOBI Ta BUTICHSIOTH
cTapi, iHO/II 6araToBiKOBi, O13HEC-MO/IETII.
bi3HecMeHM, KEpIBHUKU HIANPUEMCTB Ta
aKIiOHEpU BCE YACTIIIEe CTUKAIOTHCS 3 HOBUMH
CKJIQJTHUMU MPOOJIEeMaMH, 4acTO 3 HEMOBHOIO
abo HemockoHanow iHdopmariero. 1o 1p0ro
CIIiA [momaTH HAaA3BUYAHO IWHAMIYHUNA
XapakTep eHEPreTUIHUX CUCTEM, SIKi TIOCTIHHO

OyayroThcs, ICHYyIO4y ¢b13uuny
1HPPACTPYKTYpPY Ta aKTUBH.
Ananiz  ocmannix  Oocnidycenv i

nyonikayiin. AXTyanbHI MUTaHHSA, TIOB s3aHi 13
aHaJII30M BIUTUBY LU(POBUX TEXHOJOTIH Ta

oun(ppoByBaHHA B  INPOMHUCIOBOCTI, Ha
TPaHCHIOPTi, B  €HEpPreTulll,  BUBYAIU
M. Annynziata [1], C. Abyencamiga [2],
M. Llotenepa [3], JI. ®yntona [4],

. Iposinrepa [5], H. Xoprepa [6], P. Xyanra
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[7-9], L. Kodona [10], B.Jlapcona [11],
E. Macanera [12], C. Pie [13], U. Llimmepa
[14-15].

BiacyrHicTh KOHIIETITYaJIbHOTO Ta
CTpaTeriuHoro OadyeHHs MPOOJIEMH aHaTi3y
BILJTUBY nudpoBux TEXHOJIOT1H Ta

onu(pOBYBaHHS B €KOHOMII[I B MaiOyTHEOMY
€ BO)XJIMBHM 3aBJaHHAM B po3po0I1li Cy4acHOTo
METOJIOJIOTIYHOTO MIAXOAY N0 MiHiMi3amil
HEraTUBHOI'O BIIJIMBY HA PO3BUTOK €KOHOMIKU
B IIIJIOMY.

Dopmynioeanna wyineu cmammi. Metoro
JAHOT CTATTi € PO3KPUTTS BIUIMBY ITU(PPOBUX
TEXHOJIOTI! Ta CyyaCHHMX TPEHJIB B CEKTOpax
BUJI00YBaHHS, BUPOOHUITBA Ta CHOXHBAHHS

eHeprii, TOTO AK BiOyBa€eThCsS
nepedopmaTyBaHHs ~ LU(POBOro  BUIIISAAY
€HEPreTUYHOr0 CEKTOpa.

Buknao OCHOBHO20 mamepiauy

oocniodcennsn.. OCTaHHl TEXHIYHI JOCATHEHHS
Ta TEHAEHLII € CHOpaBlIi BpaXKarOUUMHU:
un(dpoB1 J1aHl 3HAYHO 3POCTAIOTh — IHTEPHET-
Tpaik 3a OCTaHHI H'SITh POKIB 30UIBIINBCA
BTpuyi. biim3sko 90% maHux y CBITI CHOTOJIHI
OyJIM CTBOpEHI MPOTATOM OCTaHHIX JIBOX POKIB
[16]. 3apeectpoBaHa KUIBKICTh MOOUIBHHUX
aOOHEHTIB mepeBHIlye (I3UUHY KIUIBKICTH
JIroael Ha 3eMitl.

Ile excrioHeHLIaNbHE 3pOCTaHHS MPU3BEIO
0 BHUKOPUCTaHHS Bce OUIBII  BEIUKUX
OJIMHMIIb BUMIpY. Tak, HaNpHUKIIaJ, 3arajibHUMI
piuHMii o0car InTepHeT-Tpadiky nepeBepuInB
ex3abaiit nopir (10'® Gaiir) y 2001 poui, a y
2017 pormi mEepeBUIIMB TOPOTOBE 3HAYCHHS
3erabaiir (102! Gaiir) [17].

[locriiiHe =~ po3ropTaHHs  TEXHOJOTIH,
NaJiHHA BUTpPAT 1 IIMPOKI MOXIUBOCTI 0
MIIKITIOYEHHST JO3BOJISIFOTh BUKOPUCTOBYBATH
HOBI MoOJell BHUPOOHMITBA Ta CIIOXKMBAHHS
eHeprii. OuudpoByBaHHs MIATPUMYE
noteHmian  OyayBaTH HOBI  apXiTEKTypu
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B3a€MOIIOB'SI3aHUX  EHEPreTUYHUX CHUCTEM,
BKJIIOYAIOUM JIKBIJAIII0 TPAJUIIHHUX MEX
MDK MONUTOM Ta MpOmNo3uiier0. BrmuB nux
BEIIMYE3HUX IU(PPOBUX JOCATHEHb Ta iX
UIBUAKE PO3TOPTAaHHS B EHEPTETUYHOMY
CEeKTOPI MiAHIMa€e MUTaHHA PO HOBY LU(POBY
€py B EKOHOMIIIl 3arajoMm, i B €HEPreTHIIi,
30KpeMa, Ta HOB1 TEHJICHIIiT B HUX.
Eneprernunuii cextop OyB OIHUM 3
NEPUINX CII0XUBAYIB IMU(PPOBUX TEXHOIOTIMH.
v 1970-x poKax €HepreTUYH1
iH(pacTpyKTypHI OAUHUII OylId OJHUMH 3
MOHEPIB Y BUKOPHCTAHHI HOBUX TEXHOJIOT1H
JUTS TIOJICTIICHHS YIPAaBIIiHHS EJICKTPUYHOIO
Mepeskero Ta ekcrutyataiii. B nadrorazosomy
CEKTOpI KOMIIaHiT BXKE IABHO
BUKOPUCTOBYIOTh LHM(POBI TEXHOJOTIT s
MOJICTTIOBAHHS PO3BIAKU Ta BUI0OYBaHHS.
CporoHimHi (hiHaHCOBI PHHKH,
1HBECTHILIIMHI TEHIEHIT Ta 1 poBi
MOPYILIEHHS B 1HIIMX CEKTOpax CBiIYaTh MPO
BCE3araJibHe OIM(POBYBaHHS Ta 3HAYHY
B3a€EMOII0 UU(POBUX Ta EHEPreTHUYHUX
cekTopiB. II'ITb HAWOLIBIIMX 32 PHHKOBOIO
KariTami3amiclo aKIiOHEPHUX KOMITaHIH — Iie

KOMIIaHii, ToB’s3aHi 3  iH(opmamiitHo-
KOMYHIKaI[iHHUMU TEXHOJIOTISAMHU.
Enepretnuni kommanii, B CBOIO 4Yepry,

3aJIUIIAIOTHCS CBITOBUMH JIiIEpaMHU 32 PIBHEM
noxoniB: 6 3 10 mnpoBiAHMX KOMMaHIi
3HAXOJATHCS B EHEPreTHUHOMY ceKTopi [18].

[udpoBi  TexHONOrii  BXKE  HIMPOKO
BUKOPUCTOBYIOTBCSI B CEKTOpax KiHIIEBOTO
CIOKMBaHHS  €Heprii 3 MpULIIOM Ha
IMpoKOMacIITaOHe BITPOBAKCHHSIM
MOTEHLIHHO TpaHC(HOPMOBAHUX TEXHOJOTIH,
TaKHX SK aBTOHOMHI MallliHU, IHTEJIEKTyalbH1
CHUCTEeMH JIOMAallHBOTO TOCIOJApCTBa  Ta
MalIMHHE HaBuaHHS. He3Baxkarouu Ha Te, 110
i TEXHOJIOT1] MOXYTh M1IBUIIUTHA
epEeKTHBHICTb,  JESIKI  MOXYTb  TaKOX
BUKJIUKATH €(EeKTH 3BOPOTHOTO XapakTepy,
mo 30uUIbLIaTh  3arajlbHe  BUKOPUCTaHHS
eHeprii.

Hudposi  TexHomorii  3a  Mexamu
€HepreTUYHOTO CEKTOPY, TaKi sIK eJIeKTPOHHA
KOMepITis, €JIEKTPOHHA Marepiaizamis
(emextpoHHi  KHUTH, DVD-gmcku s
MTOTOKOBOTO BiIe0) Ta poOOTa Ha TeeOavueHH],
MOXYTb TaKOX 3MIHIOBAaTH Moeni
BUKOPUCTaHHS  €Heprii 3a  JOMOMOIOI0
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PI3HOMaHITHUX edekTiB 3aMIIICHHS,
BiJIHOBJICHHS TOIIIO.

Ha PUCYHKY 1 MPEJCTABICHO
B3a€MO3B’ 30K MiX BEJTUYMHOIO
MOTEHLIaJIbHOTO ~ BIUIMBY Ta  Oap’epamu
oun(ppoByBaHHS.

udpoBi  TexHosorii Ta  mporpamu

CTHKAIOTHCA 3 PI3HOMAHITHUMU MEPEIIKOIaMHU
JUIS Q/1anTalii Ta BAKOPUCTAaHHS, a X BIUIMB Ha
BUKOPUCTaHHA €Heprii po3pi3HAEThCI Y
CEKTOpax IOMHUTY.

Tennenuii Ta ctpaterii ouuppoByBaHHS,

BKJIIOYEHI 10 IbOIO PHUCYHKY, HE €
BUYEPIIHUMH. IToxasHuk «BennunHa
NOTEHIIIHOr0 BIUIMBY Ha €HEpreTU4YHUi

MONUT» BKa3y€ Ha TOTCHIIMHUN BIUIUB
oun(ppoByBaHHA Ha IIONUT Ha EHEpriio B

aOCONFOTHOMY BHMIpi, IO MOXe OyTH
MO3UTHBHUM 4YHM HEraTMBHUM. [loka3HUK
«bap'epu mns  oumpoByBaHHS» BKIIOYAE

KOMIIOHCHTHU TCXHOJ'IOFi‘lHOFO, peryjaaTopHoOro

Ta TPOMAACBKOro cupuiHATTA. KBagpatu
NpU3HAYEHI Ui BITYYTTS BIJIHOCHOT
BEJIUYNHH.

Y mpancnopmuomy ceKTopi aBTOMOOLNI,
BaHTaXXH1 aBTOMOO1TI, JIiTaku, KopabJIi, moi3au
Ta X JOMOMDKHA 1HQPACTPYKTYypa CTalOTh BCE
OUTBIII PO3YMHHMH Ta OUIBII TIOB'S3aHUMH,
MiABUIIYIOYH Oe3mneky Ta e(eKTUBHICTb.
Hudposi TexHOIOTi MOXYTh MaTH 3HAYHUI
BITUB Ha AaBTOMOOUTBHMI TpaHCHOPT, €
3B'I30K Ta aBTOMATH3AIlil MOXYThb CYTTEBO
3MIHUTH MOOLIBHICTH. Pa30M 3 1IuM 3aranbHuit
YUCTHHA BIUIMB HAa BUKOPUCTAHHS CHEPTii €
Iy’Ke HEBU3HAYCHHM. Y JOBTOCTPOKOBIi
MEPCIeKTHBI, 3a  CHOPHITIUBUX  YMOB,
I IBUILIEHHS e(eKTUBHOCTI 3aBIISIKA
aBToMaTru3ariil Ta CHUILHUX MOI310K
(carsharing), cmoxuBaHHS eHeprii Moxe
BJIBIYl 3HU3UTHUCS y MOPIBHSIHHI 3 MOTOYHUM
piBHeM. | HaBmaku, SKIIO TMOJIMIIEHHS
e(peKTUBHOCTI He Oyne peani3oBaHO, €PeKT
BIZIMOBH BiJl aBTOMAaTH3allli TpuU3BEaE [0
3HAYHOTO 30UIBIICHHS KIIBKOCTI IMOI30K, 1,
BI/IMIOB1/THO, CIIO’KUBAHHS €HEPTIi.

Y 6yodiensax 1mmdpoBi TEXHOJOTIT MOXYTh
JIOTIOMOTTH CKOPOTHUTH CIIOKMBAHHS CHepril
npubmusno Ha 10%, 3aBASKH BUKOPUCTAHHIO
JAHUX B PEAThbHOMY dYacl JUIsl ITiIBUIICHHS
e(peKTUBHOCTI poOOTH.
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Puc. 1. llorenuilinnii BiuinB uu¢poBUX TEXHOJIOTi HA TPAHCHOPT, OyAiBJIi Ta

NMPOMHUCJIOBICTH

InTenexkTyasbHi  TEPMOCTaTH  MOXKYTh Enepreruuni komnasii — HocTadyalbHUKU
nepenbavyaTé  IMOBENIHKY MEIIKAaHIIB (Ha eHeprii Bxke 0arato pOKIiB BIPOBAKYIOTH
OCHOBI MUHYJIOTO JIOCB1Z1Y) Ta nudpoBi  TEXHOJIOTII, SKI  JOMOMAararTh
BUKOPHCTOBYBATH IPOTHO3H TIOTOJIH B PEXKUMI 30UTBIIUTH BUAOOYTOK BUKOIIHHUX PECYPCIB,
peanbHOro yacy, o0 Kpaie MpOorHo3yBaTu BJIOCKOHAJIIOBaTH  BUPOOHUYI  IPOLECH,
noTpeOM B OMNANIOBaHHI Ta OXOJIO/KCHHI. 3MEHIIyBaTH BUTPAaTH Ta  MiJBHUIIYBAaTH
PozymHe ocBiTieHHS MoOXe 3a0e3NMeYuTH Oe3meKy.
OuIbIe, HIK MPOCTO CBITJIO, KOJH 1 J€ IIe Ha PUCYHKY 2 MIPE/ICTABICHO
MOTPiIOHO;  CBITJIOAIOAM  TaKOX  MOXYTh B3a€MO3B’ 130K MK BETMUYNHOIO ITOTEHIIIHOTO
BKJIIOYATH JATYUKH, TOB'A3aHl 3 1HIIUMH BIUIUBY Ta O6ap’epamu oli(ppOBYBAHHS.
CUCTeMaMM,  Halpukial,  JA0NOMararyu BennuuHa BNIMBY Ha NMPOJYKTUBHICTH Ta
aJanTyBaTH MIOCITYTH ONAJICHHS Ta €(eKTHUBHICTb BIIPI3HAETHCS B PI3HUX Taly3sX
OXOJIOIKEHHS. nocradyaHHs eHeprii. TenaeHuii ta crTpaterii

Y npomucnosocmi 6arato komMmnaHiii MarOTh
3HAYHUN [OCBiJA BUKOPHCTAaHHA IUPPOBUX
TEXHOJIOTIN JUIsi MiABUIICHHS O€3MeKu Ta
30LJIBIIIEHHS BUPOOHUIITBA. JlonaTkoBi
€KOHOMIYHO BWTIJHI 3a0IIaJUKEHHS €Heprii
MOXYTh Oytu JOCSATHYTI 3aBJSIKU
BJIOCKOHAJICHHIO ~ aBTOMAaTH3allii  IMporecy
BUPOOHUIITBA, a TAKOX MUISXOM MO€THAHHS
IHTEJIEKTYAIbHUX JaTYMKIB Ta aHATITUIHHX
JaHUX  JUIsi  TPOTHO3YBaHHS  BIJMOBH
oOiajHaHHsA. BHWKOpPUCTaHHS TPUBHMIPHOTO
apyky (3D), HaBuaHHS MalIMH 1 JOCTYI [0
Mepeki MOXYTh MaTH Ie OUTbIIWN BIUIHB.
Hanpukman, BUKOpPHUCTAaHHS TPUBHMIPHOTO
IpyKy Tpu OYAIBHUITBI JITAaKiB J03BOJISE
3MEHIIyBaTH Bary JeTajed JiTakiB |1,
BIJIMTOB1THO, OOCAT TajMBa JJIs MOJIBOTY.
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ondpoByBaHHS, BKJIOYEHI 10  IBOTO
pUCYHKY, He € BudyepnHuMu. [lokasHuk
«BennunHa MOTeHLIIHOTO BIUIMBY» BKa3ye Ha
3arajlbHUM MOTEHUIWHUM BIUIUB LU(PPOBUX
TEXHOJIOT1H’ Ha MPOAYKTUBHICTb Ta
epexTuBHICTh. [lokaszHuk «llepemkoan ams
onpOBYBaHHSI» BKJIIOYAE TEXHOJIOTIYHI,
(GiHaHCOBI, pEryJIATOPHI IpPOMAJIChKI1
ACIEKTH CIIPUUHSTTSL.

Hagmosa ma easzosa npomucnosicme
JTAaBHO BUKOPHUCTOBYE LH(PPOBI TEXHOJOTII,
0CcO0IIMBO Y BUOOYBHOMY CEKTOpi (upstream),
1 Ma€ 3Ha4YHI NOTEHIHHI MOXIUBOCTI I 1X
MO/IAJIBIIOTO PO3IIMPEHHS. [upoke
BUKOPHUCTAHHSI LU(POBUX TEXHOJOTIH MOXKe
3HM3UTU BUTpPATH Ha BuAoOyTok Bix 10% mo
20%, 30KpemMa INUIAXOM BIOCKOHAJICHHS

Ta
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00pOOKH CEeHCMIYHUX JTaHUX, BUKOPHUCTAHHS
JAaTYMKIB Ta BJIOCKOHAJIECHHS MOJEIIIOBAHHS
MOKJIJIB KOPHUCHUX KOMaJIHH. TEeXHOJOTIYHO
BUI00YBHI pecypcu HadTH 1 Ta3y MOXYTb
30uIpIIMTHCA TpUOIU3HO Ha 5% B ycbOMy
CBITI, NPUYOMY OYIKYETHCS 1€ OLIBIIOI0
MipOI0 Y BUJIOOYTKY CJIAHIIEBOTO ra3sy.

mporecy,  aBTOMaru3allii,  MPOTHO3HOMY
o0CITyroByBaHHI Ta TOJIMIICHH] 370POB'S Ta
Oesreku mpaniBHUKIB. KOHKpeTHI mpukiaau:
BaHTA)XHI aBTOMOOILIlI Oe3 BOIIIB, BimmayieHl
CUCTEMU YIpaBITHHS 00J1aTHAaHHAM
(teleremote control systems). 3aranbHuit
BIUIUB IU(PPOBUX TEXHOJIOTIH Yy BYTiJIBHOMY

EdextuBHicTh

Y gyeinbuili  npomucrosocmi  uudpoBi CEKTOp1, IPOTE, MOKE OYTH OLITBII CKPOMHUM,
TEXHOJIOTI1 BCe OUIbIlIe BUKOPUCTOBYIOTHCS B HDK Yy IHIIAX CEKTOpax.
TeOJIOTIYHOMY  MOJISIOBaHHI, OMTHUMI3alil

O6'enani
E} E€HEProCUCTEMHU a
=
[
g =
o E Hﬁ?SaHHaHOBaHi
BIJKJTFOUCHHS
S = ® Herpanuuiitamit
= E (cnaHuesi Tomo)
E = BHIOOYTOK
) E ITpoI0BXKEHHS CTPOKY o
S fd Brkoprcranss @ % OHTI/IMB&H{H
= a 3HUKEHHS /TIpoAyKTHUBHICTH
g g CKCILTYTalli HHUX @ Iudpora
= : BUTpAT % " aBTOMaTH3allis
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= = ” [eomnoriune Tpauuiiinnii
= BUI0OYTOK =
pda MO/JICJIFOBAaHHS

CHEeproOJIOKIiB

Ilepepodka Ta mpoaax

bap'epu nas ouudpoByBaHHs

% Hadrorasosa ramyss //// ByrinpHa ramyse 0 EnekTpocHepreTHKa

Puc. 2. Ilorenuialinnii BIUInB 1M(POBHUX TEXHOI0Tiil Ha HAQTOra3oBy, BYIijbHY,
CeHEepPreTH4YHy rajnaysb

v efleKkmpoenepeemuyi 3aBJISIKU
BUKOPHUCTAHHIO nu(ppoBUX  TEXHOJIOTIH
MOTEHLIHHO MOXKHA 3aomaguTu Oomu3pko $80
MUTBSpPIIB  HIOpOKYy, abo Omu3pko 5%
3arajlbHUX pPIYHUX BUTPAaT Ha BUPOOHUIITBO
enekTpoeneprii. Lle Moxe OyTu 1OCATHYTO 3a
PaxXyHOK 3HM)KEHHS eKCIUTyaTallifHUX BUTpAT
Ta BUTPAT Ha TEXHOJOTIYHE OOCIYrOBYBaHHS,
MOKpAILEHHS e(eKTUBHOCTI poboTH
€HeproOJIOKIB  Ta  MEpeXi, 3MEHIICHHS]
M03aIlJIaHOBUX BIJIKJIIOYEHb Ta IPOCTOiB, a
TakoX 3OUIbIIEHHS TEPMiHY eKCIuTyaTallii
o0aHaHHS. OxHuM 13 MIPUKIIAJIIB
BUKOPUCTAHHS Cy4JacHUX UG POBUX
TEXHOJIOTI € BHUKOPHCTAHHS O€3MIJIOTHUX
amapariB, 1100  KOHTPOJIOBATH  THUCSYI
KUJIOMETpIB  JIIHIA  eNeKkTpomepenady y
Ba)KKOJIOCTYITHIM MICII€BOCTI.
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Ha cporoanimHid jaeHb HaWOUIBIIMH
TpaHchopMaIliiHui TOTEeHITaN 11 TU(QPOBUX
TEXHOJIOTI — e Horo 3JaTHICTB PO3OUTH
KOPJIOHH MIXK EHEpreTHYHUMHU CEKTOpPaMH,
30UIBIIMTH  THYYKICTh Ta  3a0e3neduTu
1HTerpanito no Bci cucremi. EHepreTnunumii
CEKTOp € OCHOBOIO Iii€i TpaHcdopmarlii, ae
uu(dpoBl TEXHOJOTIT PO3MHUBAIOTH PIZHUIIIO
MDK BHUPOOHMLTBOM 1 CIOXHBaHHSAM Ta
J03BOJISIFOTh ~ BUKOPUCTOBYBATH  YOTUPH
B3a€MOIIOB'SI3aH1 MOXKJIUBOCTI:

[HTenekTyanpHa peakiiisi Ha MONUT (smart
demand response) Moxke 3a0e3MEUUTH
THYYKICTb €JIEKTPOCHEPTeTHYHOI CHCTEMH B
obocszi nmo 185 I'Br, mo mnpubnuszHo
€KBIBQJIEHTHO  BCTAaHOBJIEHIH  MOTY>KHOCTI
eJlekTporoctayanHs B ABcrpaiii Ta Itamii. Le
Moke 3aomiagut g0 $270  MimbsApaiB
1HBeCTHULIIN B HOBY €JIEKTPUUHY
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iHppacTpykTypy. Tinbku B  IKHUTIOBOMY
cektopi 1 wmimbspa gomorocnonapcts Ta 11
MUTBSP/IB «PO3YMHHUX» MPUJIAIAIB MOIJIH O
AKTUBHO B3aEMOJISTH Y B3a€MOTOB'SI3aHUX
CJIEKTPUYHHUX MEpekax, 110 J03BOJIMIO O UM
JOMAIIHIM TOCIOAApCTBaM Ta MPHUCTPOSIM
KOPUTYBaTH CBId  TMONUT, KOJIM BOHH
OTPUMYIOTbH €JIEKTPOCHEPTII0 3 MEPEXKI.
udposi TexXHOIOTIT MOXYTHh JOIMOMOTTH
IHTEeTpyBaTH BiJHOBIIIOBAHI JKEpena eHeprii,
o0 MaloTh HeCTaOlLIbHE  BHPOOHHIITBO
€JIEKTPOCHEPTii, IPUCTOCOBYIOUU €IEKTPUYHI
Mepexi, 100 BOHU Kpalle BiIMOBITATH
MOTIUTY Ha €HEPrit0 B TOH Yac, KOJH CBITHTH
coHIIle Ta aye BiTep. Jlume B €BpornericbkoMy

Coro3i 30iMbIICHHA PIBHS BHKOPHCTAHHS
nudpoBoro 30epiraHHs JAaHUX Ta
BiJITIOBiTHOTO pearyBaHHs Ha
CNEKTPOCHEPTeTUYHUI ~ MOMUT 3 OOKYy

«PO3YMHHX» TIPUCTPOIB, IO MIATPUMYIOTH
UG POBUIL 3B'SI30K, MOXKE JIOTIOMOTTH 3HU3UTH
NafiHHS ~ IHBECTHUIIH Yy  COHSYHYy Ta
BiTpoeHepretuky 3 7 1o 1,6% y 2040 pomi, Ta
YHUKHYTH 301JbIIEHHS BHKHIIB IBOOKHUCY
Byraeiio y 30 minbitoniB ToHH 110 2040 poky.
Po3pobka Ta BIIPOBA/KEHHS
IHTENICKTYyaIbHUX ~ TEXHOJIOTIN  3apspKaHHS
SJIEKTPOMOOUTIB MOXKE JIOTIOMOTTH 3MIHUTH
3apsJKaHHA JI0 THX MEePioJiiB, KOJIM MOTpeda B
eJIEKTPOEHEPTii € HHU3BKOI, a TPOIO3UILS €
noctatHporo. Lle mo3BonuTh 3abe3neunTu
JIOIATKOBY THYYKICTh B EHEPrOCHCTEMI Ta
zaomaauty Big $100 MimbspaiB iHBECTUIIH y

HOBY 1H(QPaCTPyKTYypy eJIeKTpOeHeprii
npotsirom 2018-2040 pokiBs.
HudpoBi TexHONOTT MOXYTh CHPHUSITH

PO3BUTKY DO3MOJIIEHUX EHEPropecypcis,
TaKMX SIK TOOYTOBa MaHeb COHSIYHUX OaTapeit
Ta CXOBMILIA €HEprii, LUIIXOM CTBOPEHHS
CTUMYJIIB Ta TOJETIEeHHS BUPOOHMKAM
30epiraHHd Ta  OPOAAXy  HAUIMIIKOBOT
eJIEKTPOEHEeprii B elNeKTpuuHy Mepexy. Hosi
IHCTpYMEHTH, Taki sk O6mokyeiH (blockchain),
MOXYTb JOINOMOITH CIPHATH PiBHIM TOPriBii
€JIEKTPOCHEPIi€l0 Y MICIIEBUX E€HEPreTHYHUX
CMUIBHOTAX.

udposBi  TexHomorii, Akl  poOIATH
MOXJMBUM  yCl  BHIIE  MepepaxoBaHi
MOTEHLIWHI  TepeBard, TaKoX  MOXYTb
BUKOPHUCTOBYBATH €HEeprio. OckinbKu

MUIBSIPIM HOBHX «PO3YMHHUX» IPUCTPOIB
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MIIKTIOYaTUMYThCS  TIPOTATOM  HAHOIMKINX
POKiB, 1 OyIyTh OTPUMYBATH E€IEKTPOCHEPTIIO
3 Mepexi, BOAHOYAC MiJBUIIYIOYM MOMUT Ha
BUKOPUCTaHHS €HEprii HeHTpamMu 0oOpoOKU
JAaHUX Ta MEPEeKEeBHUX MOciayr. TWMM He MeHI,
CTiliKe 3pOCTaHHs eHeproeeKTUBHOCTI MOXKE,
B I[JIOMY, KOHTPOJIOBATU 3POCTaHHS MOMUTY
Ha CGHEprilo IeHTpaMu OOpOOKHM MaHMX Ta
MepeKaMHu.

Lentpun 0OpoOKH TaHUX B yChOMY CBITI
npotsiroM 2015 poky crnoxwim OJu3bKO
194 TBTT enextpoeneprii abo Omu3pko 1%
BiJl 3arajgpHOr0 o0cAry nonuty. HesBaxarouu
Ha Te, Wm0 poboue HABaHTAXKEHHS Ha
iHpopmariiai  meatpu g0 2020 poky
30LIBIIUTECS MIHIMYM BTPHYi, CIOXXHBAaHHS
eHeprii, sk O4iKyeTbcs, 3pocte yuiie Ha 3%
3aBJSKU MOCTIHHOMY 3pOCTaHHIO
€(hEeKTUBHOCTI.

Mepexi mepenavi JaHUX, SKi € OCHOBOIO
M(pPOBOro CBITY, B YChbOMY CBITI MPOTITOM
2015 poky cnoxunu 6s1u3bko 185 TBTT, abo
me 1% Big 3araabHOro 00CATY MOMUTY, MPH
OMY 00CSTH MOOUTEHUX MEPEk CKIATA0Th
ONMM3bKO JIBOX TPETHUH MOMUTY. 3aJEKHO Bij
MaHOyTHIX 3yCHJIb IO BITPOBAKCHHIO 3aXO0/IiB
3 eHeproe(eKTUBHOCTI 1,  BIJMOBIJHO,
TEHJICHIIIH, K1 OynyTh copmonani, 10 2021
POKY CIOKMBaHHS €JIEKTPOCHEPTii MepekaMu
nepeAadi JaHux Moxe 30utbmmTHcs Ha 70%
abo ckopotutuch 10 15%. lleit Benukwmii
Jiana3oH  MIJAKPECHIIOE  BaXJIMBY  POJIb
MOJIITUKH o BIIPOBAKECHHIO
eHeproe()eKTUBHUX 3aXO/IIB.

KoHudineHiitHiCTh Ta BOJOIIHHS JaHUMHU
TaKO)K € CEpHO3HOI MPOOJIEeMOI0 ISt
CIOKMBaYiB, 0COOJIMBO Yepe3 Te, 110 JeTalbHi
JlaH1 MOCTIHHO 30MparOThCs 13 BCE3POCTAIOUOT
KUTBKOCTI HAKJIFOYEHHX 10 MEPEeXi MPUCTPOIB
Ta MporpaMHoOro 3adesneyeHHs (mobile app).
Hampuxkmnan, nani npo BUKOPUCTAaHHS €HEprii y
JIOMOTOCIIOJIapCTBax, 310paHi 3a JOMOMOTOO
IHTENIEKTYIbHUX JIYMIBHUKIB, MOXKYTh OYTH
BUKOPHUCTAHI JJIsl TOTO, MO0 Ai3HATHCH, KON
XTOCh € BJIOMa 1 SIKI MPUCTPOI MPH I[BOMY
BUKOPUCTOBYIOTBCS. Y TOH k€ Jac arperoBaHi
Ta aHOHIMHI JaH1 OKPEMHUX €HEProcroX1BaHb
MOXYTh MOKPAIUTH PO3yMiHHS
€HepreTUYHUX CHUCTeM, TaKuX SK mpodii
HaBaHTAXEHHS, 1 JOTTOMOT'TH 3HU3UTU BUTPATH
JUIE  OKPeMHX CHOXHBadiB. Perymorounm
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opraHaMm B HaWOMWKYOMYy MalOyTHROMY

HEOOXiTHO Oyne 30anaHcyBaTu
KOH(IACHIIINHICT, 3 IHIIUMU IUIAMH, SIKi
BKJIFOYAIOTH  3a0XOYEHHA  IHHOBAIIl Ta

orepaliifHi ToTpeOr KOMYHAJIbHUX TTOCIIYT.

[{udpoBi TeXHONOTIT TaKOXK BILTUBAIOTH HA
po6oYi Miclii Ta HABUYKU B PI3HUX Tay3sX
CHEePreTHKH, 3MIHIOIOTh MOJeNi poldoTH Ta
3ama4ui. BoHM yTBOPIOIOTH HOBI MOMJIMBOCTI
NpaleBIalITyBaHHs. B OJHUX OOJacTsAX Ta
rajnys3six, OAHOYACHO CTBOPIOIOYM BTpaTH B
iHmumx. Perymaropu y cdepi enepreTuxu
MMOBUHHI OpaTH y4acTh Yy IIHPOKOMY
OOTOBOpPEHHI YPSJIOBHX MUTaHb MIOJO0 IHX
HACJIJKIB Ta CIIOCO0IB pearyBaHHS Ha HHX.

PerynsaropHa nomniTika ta 0yJj0Ba pUHKY €
HAJ3BUYAITHO BAXKIUBUMHU [UJISI TOTO, WIO0
KepyBaTH  UU(QPOBUMH  EHEPreTUYHUMH
CUCTeMaMHU Ha €(QEKTUBHOMY, O€3MEYHOMY,
IOCTYTHOMY  Ta  CTaOiIbHOMY  PpiBHI.
Hanpuxmnan, uudpoBi TexHOIOTi MOXYTh
JOTIOMOTTH  3a0€3MEUUTH  EJIEKTPOCHEPTII0
Oinpmie 1 MinbspAy NroneH, siki BCe IIe HE
MaroTh Joctymy 1o Hei. Hosi 1mudposi
IHCTPYMEHTH MOXYTh CHpPUATH CTaJIOCTI,
BKJIIOYAIOUM CYIYTHHKH JUISL  TIEPEBIpKU
BHKHU/IB TIAPHUKOBHMX Ta3iB Ta TEXHOJOTIH
BIJICTeXKCHHS 3a0pyIHEHHs TMOBITps Ha piBHI
panoHiB.

[Tporiec po3poOku peryasaTopHOi MOTITHKA
TakoX MOXX€ MaTd BUTOAYy 3  Oulbll
CBOE€YACHOTO Ta CKJAagHOTO 300py Ta
nyOmikaiii  eHepreTMYHUX  JaHuX, IO
MOJIETHIMTh JIOCTYIT /10 UU(GPOBUX JIaHUX.
Henopori  uudpoBi  iHCTpyMeHTH, IO
3’BUJIMCh HA PUHKY CHOT'OJIHI, TaKl SIK OHJIAalH
peecTpu, MOIITYKOBI1 pobotu (web
crawler/spider) Ta KOJIN IIBUJIKOTO
pearyBanHs (QR code), MoxyTh crnpusitu
OUIbII  LUJIECOPSIMOBAaHUM Ta  YYyTJIMBUM
peXUMaM perytoBaHHS.

B maiiOmmwxui poku Oyne HaJI3BHYaiHO
BaXKKO 3a0e3meunTn HaI1MHI OLIIHKHU
BUKOPHUCTAHHS eHeprii UPPOBUMHU
TEXHOJIOTisIMU. besnocepenHe BUKOPUCTAHHS
eHepropecypcin y JIOBTOCTPOKOBIH
nepcrnekTuBl Oyne BigdyBaTucs paszoMm 13
TEHJICHIIISIMU JI0 3pOCTAaHHSM TOMUTY Ha JaHi
Ta 30epeKeHHSAM ePEeKTUBHOCTI.

Xoua 1uGpoBI  TEXHOJOTii  MOXYTb
MIPUHECTH 0araTo TMO3UTHUBHUX IepeBar, BOHU
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TaKOXK MOXKYTh 3pDOOUTH €HEPreTUYH1 CUCTEMHU
Olmpmr  Bpa3iuBUMH 10  KiOepatak. Ha
CHOTOJHIIIHIN JIeHb TIepeb0i B CHEPreTUIHUX
CUCTEMaxX CIPUYMHEH] KibepaTakamu,
MOpiBHAHO HeBenuki. OnHak, KiOepHamaau
cTae BCC MPOCTIIIe i JICIICBIIIC
OpraHi3oByBaTu. bijmpll TOro, 3pOCTaHHA
cektopy Iutepuer-peueit (IoT) 30inmbirye
MOTEHITIATbHY «IUIOMIMHY» I KibepaTak B
C€HEPreTUYHUX CUCTEMaX.

[ToBHe 3amo0iraHHs kibeparakam
HEMOXIIMBE, aje iX BIUIUB MOXe OyTu
00MEXEeHHM, SIKIIO KpaiHU Ta KOMIaHii OyayTh
nobpe miarorosineHi. CTBOPEHHS CHCTEMHOI
CTIHKOCTI 3aJIe)UTh BiJ yciX CyO'eKkTiB Ta
3alliKaBJICHUX CTOpPiH, MEpII 3a BCE 3HAIOYU
mpo icHyroui pusuku. [ludpoBa CcTIHKICTH
MOBHHHA OyTH BKJIIOYEHA B JIOCIIKEHHS Ta
PO3pOOKM TEXHOJIOTiH, a TakoX BOYJIOBaHA B
MOJIITHKY Ta PHUHKOBY CTPYKTYPY.

3ycuiuld Ha MIDKHApOJHOMY piBHI TaKOX
MOXYTh JOIIOMOITH ypsiaM Ta KOMIAHIsIM Yy
CTBOPEHHI MOKJIMBOCTEU [Isl 3a0e3MeUYeHHS
¢ poBoi CTIMKOCTI. PizHOMaHiTHI
oprasizamii, mo OepyTh yd4acTb y LbOMY
mporeci, BXX€ ChOTOJHI O3HAHOMITIOIOTH 13
CBOIMHM  TMOpIBHSUIBHUMU  TIepeBaraMu B
nporieci 0OMiHy HalKpamuMH MPaKTHKaMH Ta
MOJIITUKOI0, @ TakoX JUIs  CIPUSHHS
BIIPOBA/KEHHIO IM(PPOBOi  CTIHKOCTI TpH
(opMyBaHHI €eHEPreTUYHOI MOTITUKH.

Bucnoeku. 1ludgposi TexHONOTIT CHOTOAHI
XapaKTepU3yIOThCs 3pOCTAlOYMM IONUTOM Ha
BUKOPHUCTAHHS 1H(pOopMaLIHHNUX Ta
KOMYHIKaIllllHUX  TeXHoOJorii y  Bcild
€KOHOMIlll, BKJIIOYAIOYM CEKTOpU IOMUTY Ta
MIPONO3ULIi eHeprii.

Tennenuii 10 30UTbLICHHS BUKOPUCTAHHS
HUpPOBUX  TEXHOJIOTIH aKTHUBI3YIOTbCSA
3aBASKM 3HAYHOMY TIporpecy B 00poOii
JIAHWX, QHAJIITUKY Ta 3B'A3KY:

- 30UIblIEHHS OOCATIB JAaHUX 3aBISKH
3HWKEHHIO BUTPAT HA JATYMKH Ta 30epiraHHs
JaHUX;

- MBUAKAA TpOrpec y TOTIHOICHUX

AHAMITUYHUX  JOCHIKEHHAX, TaKuX K
MalIMHHe HaByaHHs (machine learning);
- Oumplla  3JaTHICTH M AKTIOYEHHS

JIOJIe Ta TPHUCTPOIB, a TAKOX IIBUIKA Ta
JienieBa nepeiaya JaHux.
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Hudposi TEXHOJIOT11
BJJOCKOHAJIIOBaTH  €HEPreTUYHI
OPOTSTOM  NIECSITUIITh, — aye
3aCTOCYBaHHS IPUCKOPIOIOTHCS. Tax
I00aNbHI 1HBECTHIIIT B nudpoBy
1HpaCTPyKTYpy Ta IporpaMHe 3a0e3neueHHs
€JIEKTPOCHEpTii 3a OCTaHHI POKH
301nbIIytoTECS Ha 20% IOpIvYHO.

udposi TexHomoOrii MawTh 3HAYHHUN
BIUIUB Ha TPAHCHOPT, OyHdiBIi Ta CIOPY.IH,
MIPOMHUCIIOBICTB: TPAHCIIOPT CTA€ PO3YMHIIIUM
1 OLNIBIII ITOB'SI3aHUM, 3 II1JIBHIIIEHO OE3IIEKOI0
Ta eQEKTUBHICTIO; CHEPrOCIOKUBAHHI Y
OYIIBIISIX 3HUKYETHCS 1 CTa€ paIliOHAILHUM; B
IIPOMUCIIOBOCTI CIIOCTEPIraeThCs IMiIBUILICHHS
Oesmekn  Ta  MPOAYKTHBHOCTI  Mpall,
BJIOCKOHAJICHHSI TEXHOJIOTIYHOTO KOHTPOJIIO,
eKOHOMIsl eHeprii, BIPOBAKCHHS HOBHX
TEXHOJIOTYHHX PIIICHb.

Eneprernuni kommnanii Bke 0arato pokiB

JoroMarajiu
CUCTEMHU
TEMIIN  iX

BIIPOBA/KYIOTh ITUGPOBI  TEXHOJNOTIi, fKi
JI0TIOMararoTh 30UTBIIUTH BUI00YTOK
BUKOIIHUX  PECYpCiB, BJIOCKOHAITIOBATH

BUPOOHMYI MPOLIECH, 3MEHIITYBAaTH BUTPATH Ta
MiJBUIIYBaTH OE3MEKY.

B6auaerpcga, mo OO JOCATHEHHS
MaKCUMaJIbHUX nepesar UG pOBUMH
TEXHOJIOTISIMH Ta BHUPIMIEHHS TpoOiIeM, M0
BUHUKAIOTh,  BKJIIOYalOUM  KiOepOesreky,
KOH(I1IEHIIHICTh TaHUX Ta BTpaTH poOOunx
MicIlb, B MailOyTHbOMY HEOOXIJHOIO CTaHe
po3poOka  BIAMOBIJHOI  Taly3eBOi  Ta
MDXKrany3eBoi MO THKH.
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