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[TocTynarel IpOOJIEMHBIX PEIICHUN B DJIEKTPOIHEPIETUKE

\.I
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SHaHUS Llenenonaranue Nnes
] Onenka coCTOSHHS 1 JKuyuecTtsb (0e3 kackagubix aBapuii) [ IludpoBuzanus kak cpecTBO
(MOBBIIEHHAS ABAPUHHOCTB) (1 ApantuBHOCTH (TMOKOCTPH pazputwsi) [ | MHbopmaTuzanus kak crocod
] Bb3oBbl (neueHTpanusanusa) [ DddeKTUBHOCTD (Ka4yeCTBO KU3HU, ] KOrHUTMBHOCTB KaK BUJL
] B0o3MOXHOCTU (HAKOTIUTEIH) JIOKOMOTHB J1J11 5KOHOMUKH ) I/IHTCJ’IJ’IGKT}’&JII/IB&HI/IWC@

IES



Pa3BUTHE DIIEKTPOIHEPTETUKHA

lES
] ABronom. bC
Y TR CeTeBan
MHPPACTPYKTYpa
] Aueunctrie
pacmpesi. CeTH
] DHepreTudeckue
KOJIbIIa j x
MHOroyKJIaJHOCTD HoBbIH 3JIeKTPpOMUP
1 TOC - 50% (] DOm. ObIT
1 ADC —22% ] Dm. cou. cpena
[eHepauumA
1 BUD —25% ] DI1. MpOMBIII-Th
1 T -3% " [0 Dm. TpaHacmopT




HoBas renepanus

e
&

T
SHeprusa ruapocdepbl

SHeprua noHocdepbl

(cTaTmMueckuii KoHceHcyc)




HoBBIN 3JIEKTPUUYECKUU MUDP

] snekTpuduKanysa noTpeOnuTes

) anexmpugukayusi Ovima (PAESKTPUUECKOE OTOIICHHE, OCBEIICHHUE,

MPUTOTOBJICHUS MUIIE, CUCTEMBbI KOM(POPTA)

) anekmpughuxkayusi  mpancnopma  (K€JIE3HOAOPOXKHBIN,  TOPOACKOIM

OOI1IECTBEHHBIN JICKTPOTPAHCIOPT, ICKTPOMOOUIIN)

[ anekmpugurayus coyuanvrol cgepul (1. OCBEIICHUE, 3. TPUOOPHI B
MEIUIIMHE, 5J1. CHAO)KCHHE CIIOPTUBHBIX U  KYJIBTYPHO-JICIOBBIX
HEeHTPOB), npomviuiienHocmu (CBY, snekTpo-uMIyibCHasi 00paboTKa

MaTe€pUAJIOB), CPOUMENbCMBA U CElbCKO20 X03AUCEA

€4\



HoBBIN 3IIEKTPUYECKUU MUP

[J] OT  «pO3ETOYHOM  TEXHOJOTMH» K  CETEBBIM

AKKyMYJISTOpaM

] «ymubld 1oM» (ACKY) + aBTOHOMHBIE UCTOYHUKH +
UHTETpalusg CUCTeM BOAO-, TEIJIo-, Tra30- u

ANEKTPOCHAOKEHUS




Hepapxudeckas crpykrypa EDC Poccun

KoHueHTpauuss MOIIHOCTH

PocT ceTeBOM KOMIIOHEHTBI

PernoHanbHas
JHepreTnyecKas
cuctema

MogaynbHble 2C JeueHTpannsoBaHHble

(reHepaTOp-Harpyska) 3C

JlexoHIIeHTpaLus

depepanbHan
sHepreTnyecKas
cuctema

—

Hossie cpeactsa unterpauuu (BIIT, CITMH, rubkue cBsizn)



OCHOBHBIE TPEH/IbI PA3BUTUS JICKTPOIHEPTETUUECKUX CUCTEM

l'[epexou K OHCPITETHYCCKHUM CUCTEMAM HOBOI'0 MOKOJICHHUSA
mo 4-M OCHOBHBIM HallpaBJICHUAM:

2. Pa3BuTHE TEXHOJIOTUI THOKUX CBSA3EH 4. Co3manue CUCTEM yIPaBICHUS YHEPTOCUCTEMOM
MEKCHUCTEMHOIO SHEProoObeTMHEHUS («yMHast 3HEProcucTeEMa )




[{eHTpadIn30BaHHOE U JACLIEHTPAIN30BAHHOE YHEPrOCHAOKEHHUE

NHorga 6onee HagexHa, yaobHa m SoS-uHTerpauunn

JKOHOMUYECKM Doree BbIrogHa, HO
g 9 adpdeKTnBHa, HO BeAeT K KOHMPINUKTY I,J
XKECTKOWN CTPYKTYPOWN HEBO3MOXXHO y
COCTaBNAIOLMX SHEPTETUYECKON CETU
ynpaBensTb



[{eHTpadIn30BaHHOE U JACLIEHTPAIN30BAHHOE YHEPrOCHAOKEHHUE

"3010mas nponopyus”

HenTpanu3anus / JeeHTPAIU3AUUA CUCTEM
0,62:0,38 — ona konuenmpuposannoi nazpysxku (> 40 kBm na xe.xkm.)

0,38:0,62 — ona pacnpeodenennon nazpysku (< 10 kBm na xke.km.)




Knaccudukanus snexkrponepeaad

SrEoTruHele 1

Tuner 311
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YPM (FACTS) OepeMeHHOTC TOKA
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6-thasHaA
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«IK3O0TUYHBIE» DJIEKTPOIIEpEIAdn

] DnekTpoHHBIE (ITyYKOBBIC)

1 BommHOBOMHBIC (MUKPOBOITHOBBIE )

] AnTeHHBIC (B TOM YHCIIe KOCMHYECKas O€CIPOBOIHA)

0

| Pe3onaHcHBIE (0O1HO(A3HBIC)

] I'mnepripoBoasne




TexHOMIOrMM KOMOMHUPOBAHHOTO TPAHCHOPTA SHEPTUHU

] CkukeHHE YIJIEBOAOPOIOB U TAHKEPHBIN TPAHCOOPT

[ TpaHCHOPT CKPBITOM IHEPIrUuu

| BomHO-3HepreTu4ecKue KOMMYHUKAIMHA

[] Tpancdopmauus BUI0B IHEPTOHOCUTEICH U
KOMILJIEKCHOE

[] ynpasjieHHe TPAHCIIOPTHO-IHEPIreTHYECKUMU

KOMMYHUKaAIINAMHU



BI/II[I)I TEXHOJIOTUHN HAKOILJICHUS OHCPI'UHU

TexHosnoz2uu

HaKonneHusi SHepz2uu

MexaHuyeckue TepmoOuHaMu4vyeckue JneKkmpoxuMuyecKue AnekmpomMazHUMHbIe

Bamapeu

Tennosable

v’ CeuHyoeo-KucnomHvie (Lead Jnekmpuyeckue

MpasumayuoHHbIe Acid)
- v _
Pacnnaesbl conel y Hunenbv Kadmuessie (NiCd) KoHdeHcamopsbi
Hampuli - cepxoie (Na$) Cynepkaph!

v Jlumutli — uoHHbie (Li-ion)

v" Hukeno — memann —
2udpudnsie (Ni-MH)

v' Memann-eosdywHoie (Metal

air)

TepMoasieKmpuyecKue

(Ouanekmpuyeckue) MaznHumtbie

Ceepxnposodsuwue

TepMmonpecc

I Maxosuk l

lpomoyHbie s4YelKu

I BosdywHeili komnpeccop I Baradudl, 6poMud quHKa BESS -
(ZnBr), hoccpopa AKKymynamopHbie

mpubpomud-cynsgud cucmemesl
(PSBr)
XpaHeHUA aHepauu

Bodopod

Bnexmponuaep U monsaueHbie
as1emMmeHmebl

€4\



dyHkunoHalIbHbIE yeioBusa npuMeHeHus BESS (CHO) B 99C

Hakonurean HA
MOJACTAHIIMHU

pacipeeuTeIbHO

Hakommurens misa
MIPUMEHECHUS
coBMecTHO ¢ BUD

Haxonurens sueprun
B KOMMEpUECKHX /
MIPOMBIIIICHHBIX
MIOMEIIECHUSIX
noTpeouTencH

Haxonurens 3HEprun
JUTSL SKUJTBIX
MOMEIIECHUSIX
norpeduTeneu

Momnocts: 1-20 MBT
Bpewms pa3psiga: 2-6
4acoB

Momnocrs: 25-200 kB
Bpewms paspana: 2-4
yaca

Mounocts: 1-100 MBT
*  Bpewms pa3psana: ot
CeKyHA 110 15 MUHYT

»  Momuocts: ot 10 kBt
1o Heckoaskux MBT
* Paspsr 2-4 yaca

*  MomnocTts: 1-10 kBt
*  Pazpsan: 2-4 yaca

YnpaBneHne MmakcMmMaibHOW HarpysKo

PesepBHas mouwHocTb / paboTta 33C
B U30/IMPOBAHHOM peXKnume

PerynvupoBaHue HanpsaxeHua /
perynmpoBaHmMe peakTUBHON MOLLHOCTH

PerynnposaHue 4actoTbl

PbIHOK MOLLLHOCTM

HakonneHwne sHeprum

Crna*kuaHue peskux KonebaHuii mowHocTH /
MoapeprKka NIMHEMHOTO U3MEHEHUA MOLLHOCTU
B3Cun C3C

MHTerpauusa sneKkTpoTpaHcnopTa

ObecneyeHune yyacTns notpebutena
B «YnpasneHun Cnpocom» |~

€4\
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DJekTpuyeckrue cucteMnl — Smart Grid

Muclear Power Plant

Fachors e Thermal Power Plant
ACUDTES - -
-
-

Hydraulic
Power generation

Smart Houses J e o I L s

Cities and Offices
Solar Power

Electric Vehicle Wind Power Plant CI«D

IES



)cuoapcx

POCCKA

bapxayn
| raTak
BKuBacTy3 ...
i . KASAXCTAH

: -, Ypymun

‘: EHmKeK ---------------- serr @oen,,....

.-...-:k.?:... -----------------
ot

B Tennoeas swepremuka

M ruaposxepretnka

I Atomman 3HepreTHka

B ConueyHan 3Hepretuka

B Mpunuexas 3HepreTHra

O l'eovepua.nbuaﬂ IHepreTHka

[J Crposwmecsa ob6vekTsi

=

nRC

MOHI0JInA

LTS
.
..........
LI
-

A3uarckoe OHCPICTHUYCCKOC KOJIBIIO

lfeoT3C
Kamuartka

CkoBopanHO

{ | BU3 (C3C)
X R paTus

KxHo-Caxanuuek
)
e, - '.'.’ XYX'XOTO on®
-.-.u.,,."_""! ..............
. ....-.:'.'."".,l._' .....
MexuH ™.,

KpynHeliwue nompebumenu

anekmpo3sHepauu Kumas: . N AMNoHUS

China Steel Corporation, . “““ : I0XHAS ™. Tycax -® Tokuo

Ljuxnao Kores  ®
Nobfe Group, e / |~
Saic Motor ®yKkyoka e XMpOCUMa

Cywecreytowume /1IN e Crpoawmeca /13N

IES



OOJTa4HbBIC TEXHOJIOTHM U TTIOTOKH PAa3HBIX SHEPTrOpECypCoOB

YMHble
NPOMbILUNEHHbIE
cUcTembl

7 HTeNnneKTyasibHble

NMOTOKN B MalllMHAX N3BneveHune n

XPaHeHMe KOHKPETHbIX
MHPOPMALMNOHHO-
NPOMBbILLIEHHbIX
NOTOKOB

dunsnyecKkue n yenoseyeckue
ceTeBble CTPYKTYPbl — UHTEPHET LeHHOCTEN

_[lpombiwneHHble
DATA-cuctembl

ObmeH nHdopmaumen

MeXay N0AbMM U MpoeKkTnpyemsbie

ETMIETNZ:
MaLLMHaMuM
aNropuUTMBbI U1 BOHOPOH
MHPOPMaALMOHHbIN
aHanu3
YpaneHHasa n
Fa30erlp aTbl LeHTPa/IN30BaHHaA C@
BU3yannsauua BIG DATA aHanunTuKa E 9
nHbopmaumn I



OOmaunkle matdopMa 0OpaTHBIX CBSI3EH IMIPOU3BOAUTEIS U
OTPEOUTENA

[IpOMBIIIITIEHHBIA UHTEPHET BELICH [ToTpeOUTENbCKMI MHTEPHET BEIICH

SMART 6 @ @ SMART
Factory @ b @ Phone
Gid = gy - =T Wearable

Connechivity
Data Analytics
6 @ Appliances
@ @ Home

Machine r~

s
g

- -
- -
- A -

City

P,
Car @




OCHOBHBIE 3aa491 [IA(DPOBU3ALUN

D11 ANArHOCTUKA ‘
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UHTerpaumna
«3Heprma-
nHpopmauma- |
opraHusauma» ¢

BnokyenH-
ynpaBneHue B
Temne npouecca ¢
ynpexaeHnmem

- MNepexop K
KOrHUTUBHOMY ~
yrpaBAeHnto
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MeTonon0orust U TEXHOJIOT U OJIOKYEMHA B SIIEKTPOIHEPIETHUKE

WNHuTerpanbHas olieHKa U iepepacipeacicHue
SHEPreTUYECKUX, ((MHAHCOBBIX U OPTaHU3AIIMOHHBIX
ITOTOKOB

Pacnpenenennbie (MHAHCOBBIE CETH

Dgooﬁ ©C o ac®CC

hc OB q, %%‘ooi, K

> &9
n ) U;
o ﬁoo&@ Qoo@oo@ ¢
%@o n & Qeo@gooAc®

MailHUHT KPUIITOBATIOT KaK «dHEPIEeTHUUECKUX PyOsIeii»
PacripeniesieHHbIN aKIIMOHEPHBIA KATUTAI I

D VW
e ~



MYJ'IBTI/IaFCHTHOG YIIPABJICHHUC U MCTACUCTCMHAA NHTCI'PAILTHA

CTpyKTypa METaKOPIIOPAaTUBHOM CBSI3M MpE/ICTaBICHA JBYMS CIOSMU: UHOOPMAIIUOHHBIM U DHEPTETUUYECKUM ,
KOTOpBIE CBsA3aHbl TexHosioruen blockchain , B yacTHoCTH, Yyepe3 npolecc MaiiHUHTa

@y @

y HNudopmarmonnas cBs3b (ONTUMH3ALMS PELHICHUN)
Caoi 1

broxkuenn

Cion 2
DHepreTuyeckas cBs3b (peanu3anus peueHun) C

lES




KOrHUTHUBHBIE IIPOLECCHI

[]
[]

Bocrnpusitue 1 o1ieHKa CUTyalluu
Onenka 3(pHEeKTUBHOCTH TEXHOJOTMUYECKUX U OM3HEC-pEIICHU I

OrneHka B3aUMOJICHCTBUS OOBEKTOB U MOBEACHUSI CYObEKTOB

MeracucteMHas uHTerpanys GQyHKIMOHUPOBAHUS U PA3BUTHUS CUTYaIIHH
OO6nauHO€ TPOTHO3UPOBAHUE

Puck-ananms

Texylmue alropuTMUYeCKue KOPPEKTUBBI
ITepecTpoliika cucTemMbl yIIpaBICHUS

cDOpMI/IIﬁ)OBaHI/Ie IICUXOJIO'NYCCKOI'O KJIMMAaTa @



Cnacubo 3a eHumarue!
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