[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®NO: LLeb3yxosa TatbsiHa AnekcaHgpoBHa
LlomxHocTb: [upekTop Msturopckoro uHctutyta (Gunman) CeBepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[ata nognucanus: 23.08.2023 17:36:15
YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

MIHHETEPCTBO HAYKH U BLICHIET'O OFPA30OBAHUS POCCHIICK O GENEPAILTHHU

OE/JIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OB ATEJIBHOE YYPEX/EHHME
BLICIHIEI'O OBPA3OBAHNA

«CEBEPO-KABKA3CKHH ®EIEPAJILHBIH YHUBEPCHUTET»

[Iarrropckiit HHCTHTYT ((ruman) CKOY

MeTtoanuyeckne yKa3aHHUs

IO BEITIOTHEHHIO IIPAKTHYECKHX PAdOT
1o mucipnuinHe «[IPMMEHEHHE SMART GRID B SJIEKTPHYECKHX CETAHX»
JUII CTYAEHTOB HaIIpaBIIeHII ITOATOTOBKH

13.03.02 DOneKTposHepreTHKA H SIeKTPOTEXHHKA

NOKYMEHT NoanncAH
SNEKTPOHHOW Noanncebio :HTI]I‘DPCE
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapenew;  Lle6ayxoea TaTbsAHa AnekcaHapoBHa 2022

Nencreutened: ¢ 20.08.2021 no 20.08.2022



COAEPKAHHUE

No CTp.
TI/TI
BeeneHnue
1 Ilems M 332U H3YVUEHHA JHCIFIUIHHEI
2 O0opyIoBaHHe H MaTepHAaIIbI
3 HanmMmeHoBaHHe ITPaKTHUECKHX padoT
4 CopmepxaHHe ITPAKTHYECKHX padoT
4.1 ITpaxkTHueckad pabora Nel. DHEpPreTHKa Ha OCHOBE HETPAAHIMOHHBIX
BO300HOBIISIEMBIX HCTOUYHHKOB SHEPTHI
4.2 TIpaktnyeckad padota Ne2 MHTemIekTyanmpHble ceTH (Smart Grid)
4 3 IIpakTrueckad padora Ne3 J[HcIieTYEpH3ALH I HHKEHEPHBIX CHCTEM
sneKTposHepreTHki. SCADA
4 4 TIpaktHueckad pabora Ne4 ABTOMATH3HPOBAHHBIE CHCTEMBI IIEKTPOSHEPr € THKI
4.5 ITpaktHdeckas pabora Ne5S ABTOMATH3HPOBAHHOE VIIPABIIEHHE OCBEIIEHHEM
4.6 IIpakTHyeckas padora Ne6 Ilepexon K IH(pPOBOIl IMOACTAHIMH. [ [POTOKOMIEI CBSI3H B

SIIEKTPOSHEPT ETHKE

4.7 Ilpaktnueckas padora Ne7 CTAHJIAPT MO3OK 61850

4 8 llpaktHueckasa padora Ne8 « CiwbHBIE ceTH» Ha 6asze FACTS

5.1 IlepeyeHbs OCHOBHOIL H JIOIIOHHTEIBHOH ITHTEePaTyPhl, HEOOXOMHMOIT NII OCBOCHI A

I CI[HILTHHBI

5.2 TIlepeyeHs yueOHO-METOMIYECKOT0 00eCIIeue I caMOCTOATEIbHON pab0oTH 00YUArOIIIXCA
110 JTH CIMMIUTHHE

5.3 IlepeueHs pecypcoB HH(OPMAIHOHHO-TEIEKOMMYHHKAIIOHHOM CEeTH I1HTepHeT,
HeOOXOIIMBIX NI OCBOEHH A JH CI[IILIIIHEI

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



1. Ilens u 3a0auu uzyueHuUs OUCUUNTIUHDL

[{enpro m3ydeHHS JUCIUIUIMHBL «lIprMeHeHHe SmartGrid B 3IIEKTPHYECKHX CETSIX»
SIBIISIETCS 3HAKOMCTBO C OCHOBHBIMH IPEAIIOCHUIKAMH IIepPeX0ofa K HHHOBAI[MOHHOH KOHIIEITI[HI
Pa3BUTHS IEKTPO3HepreTHKH Poccur Ha Oaze Smart Grid; cTpaTerHYecKHMH IeJISIMH Pa3BHTHS
50OC 110 MyTH HHTeUIeKTyalH3alii;, KoHIermmen Smart Grid i ee KTFOUEBBIMH IIEHHOCTSMIL, C
OCHOBHBIMH OTTHYMSIMH KoHIlermumH Smart Grid, pa3BuBaeMoii 3a pydekoM H B Poccui, ¢
KoHIlermHeH «@OCK EDCy» mo mepexoay Ha HHTEIUIEKTYAIIBHVIO SIEKTPOIHEPreTHUECKYIO
CHCTEMY C aKTHBHO-aJIaIITHBHOM CETBHIO.

3ajjauyaMH H3YYEeHH S JUCITHIUINHEL SBIISETCS:

— H3YUYEHHE COBPEMEHHOM KOHIIETIL[HH TIOCTPOEHHU HHTEeIUIEKTYallb HbIX
AIEKTPO3HETETHUYECKHX CHCTEM Ha OCHOBe TexHomormii Smart Grid, m3ydeHne 3apyOe:KHOIO
OIBITa TIPHMEHEHHS aKTHBHO-AJallTHBHBIX 3IIEMEHTOB B HHTEIUIEKTYAlbHBIX CETSX H OIL[EHKa
BO3MOKHOCTH X IIPHMeHeHHSI B Poccuu;

— YCBOMHTH CTpaTernye CcKHe IIEI  PasBUTHS ~ BYHEPrOCHCTEM  II0  IIYTH
HHTEIUIEKTYaIM3al[HH, O3HAKOMHTLCA C Ipo0iIeMaMH Hay4YHO-TEXHHYECKOIO XapakTrepa IIOo
IIOCTPOEHHIO MHTEIUIEKTYAJIbHBIX CHCTEM H VIIPABIEHHIO HMH, COBPEMEHHBIMH TEXHOIOTH M
3JIEKTPOSHEPTETHUYECKON M SIEKTPOTEXHHYECKOH IIPOMBINIUIEHHOCTH, HaAYYHO-TIPABOBOH H
TeXHHYeCKOH MOIHTHKH B 00aCTH TEXHOIOTHI H IMpoeKTHpoBaHHI 00bekToB Smart Grid.

2. Obopyooearue u mamepuaisl
ATImaparHsle CpeJCcTRa: IIePeHOCHON HOYTOVYK, ITPOEKTOP, HHTEPAaKTHBHAS JTOCKA.

YyeOHasa aygUTOPHS IJIS IIPOBEAEHHS YUeOHBIX 3aHSATHI, OCHAIlleHa OO0OpYIOBaHHEM H
TEXHHYECKHMH CPENCTBAMH O0YUEeHHS.

3 HaumerHosarue npakmuueckKux paoom

No
M3 HIX
TeMbI HamveHoORaHIE TeM AHCITHILUITHHBI, HX KPAaTKOE
OOBEeM YacoB IpaKTHYeCKasd
JTHCITH CoJlepiKaHHe
IIOITOTOBKA, YACOB
TUTHHEI
Ilpakmuueckas paboma Nel, Dnepeemiika na 4.5
4 OCHOGEe HeMPAOULLLIOHHBIX 60300H 06I51eMblIX
LCIMOYHUKOB BHep2ull
’ IIpaxTHueckas padora Ne2. MHTenneKTyalbHBIE 6.0
cetH (Smart Grid)
3 IlpakTHueckas padora Ne3. J[ucreTdyepu3ariiusg 3.0
HHKEHEPHBIX CHCTEM ANEKTPO3HepreTHKH. SCADA
IIpakTHueckas padora Ned, 3.0
3 ABTOMaTH3HPOBAHHEIE CHCTEMEI
BIIEKTPOSHEPT ETHKH
5 IIpakTHueckas padora NeS, 4.5
ABTOMAaTH3HPOBAHHOE YIIPABIIEHHE OCBEIIEHHEM
IIpakTiHieckan padora Ne6. [lepexon k 1 poBoOi 3,0
5 ITOACTAHI[MH. [[pOTOKOIIEI CBSI3H B
3JIEKTPOSHEPT ETHKE
5 IIpaxTuueckas padora Ne7. CTAHJIAPT M3K 1.5
' QOKYMEHT MOAMNUCAH
ANEKTPOHHOW MNOANUCHIO > CETH» Ha 1,5
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapenet: tHebayxosa TatebAaxa AnexcasgpoeHa
6 cemecrp: 27,0
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4. Coodeporcanuie npakmuueckux pao om

IIpakmuueckas paboma Ne 1
DHepzemuKa Ha OCHO6€e HEMPAOUNUIUOHHBIX 60300HO06JIAEMBIX UCIMOUHUKOS IHEPUU

HE-_]II:: O3HaKOMIIEHHE ¢ JOCTOHHCTBAMH H HeJocTaTKaMH BO300HOBIIIEMBIX HCTOUYHHKOB
SHEPI'HH
OcHoébl meopuu.

HMccnemopannss M pa3paloTKHM B OONAacTH HCIIOIB30BAaHHS BO300HOBISEMBIX
HCTOYHHKOB SHEPIHH, KOTOPBIE CO BPEMEHH 3aPOXKIACHHS EKTPOSHEPIeTHKH BEITIOHSIIHCE
IpaKTHYeCKH Oe3 CePhE3ZHOI0 BHIMAHMS H ITOAJIEPKKH CO CTOPOHEI I'OCYAAaPCTBA, ITOTYYIUIH
B psjie CTpaH, HanOoOIee CHIBHO IIOCTPajaBIIMX OT HedTsaHoro kpmusuca 1973-1974 rr.,
CTaryc IpeaMeTa IOCYAApPCTBEHHON TEXHHYECKOH ITOIMTHKH. [IpeomoleHie IOoCiIeqCTBIIA
He(TSHOrO KpH3HCa He OCIalHIO HHTepeC BBICOKOPA3BHTHIX CTPaH K BO300HOBISEMOI
SHEPreTHKE, ITOCKONIBKY K OCTABIIMMCS AaKTYaJIbHBEIMH IIPOOIEMaM SHEPreTHYECKOH H
AKOIIOrHYeCKOH Oe30IacHOCTH JOOaBIWINCE APYTHE APTYMEHTEHI B IIOJIB3Y €€ Pa3sBHTH L

— 3dBOCBAHHC MHPOBBIX PEIHKOB HOBOH TeXHHKH H TE}{HGJIGI‘I]I‘T;
— COXPdHCHIC 34dlldaCOB YITICBOJOPOIOB JJI HCOHCPI CTHYC CKITX CCKTOPOB 3KOHOMIKH

— nuBepcH(pHKaIHg OH3Heca (HPM H KOMIIaHHI, paloTaroIMX B HHBEIX cdepax:
He(TerazoBoi, aTOMHOH, aBHAITHOHHOH H JIP.;

— ronydyeHre TpHOBU  Onmaromapsd  COMMDKEHHIO B PSAE  PETHOHOB — CTOHMMOCTH
AIIEKTPORHEPTHH, ITPOH3BENEHHOH H3 BO300OHOBISIEMBIX SHEPrOPECYPCOB H TPaHIIHOHHBIX (fa’Ke
0e3 yuéTa 3KOIOIHYECKOH COCTARIIAFOIIEH).

I[JIH GDEPEMEHHOﬁ PoccHH BaKHEI ellé TPH JOITOJIHHTCJIBHBIX CTHMYJIA.
— BBICBOOOXKIEHHE TPAAHITHOHHBLX SHEPI'OPECYPCOB 1A MHPOBOI'O PEIHKA.,

— SHEProcHaOXeHHe YA AJIEHHBIX aBTOHOMHBIX ITOTPe0OHTENEH,

— pa3sBHTHE COOCTBEHHOH IIPOMBIIUIEHHOCTH, IIPOH3BOMAINEH OOOPYAOBAaHHE IS
BO300HOBISIEMOH M aJIbTEPHATHBHOH SHEPTeTHKH, 4YTO OyIeT CIocoOCTBOBATh CO3JTAaHHIO
IOIOIMHUTEIBHEIX PabOUMX MECT, YBEIHYEHHIO JOJH BBICOKOTEXHOJIOTHMYHOH ITPOXYKI[HMH B
CTPYKTYPE POCCHIICKOTI O SKCIIOPTA.

EC B 2008 r. IIpHHSTI PEIIeHHE JOBECTH JOMO BO30OHOBIISIEMBIX HCTOYHHKOB SHEPIHH
B OamaHce TIIpoH3BoAcTBa »sHepruH K 2020 r. gmo 20 % (Bkmodas «OOIBIIYIOY
THAPOSHEPreTHKY ). MDA mporHo3upyeT gocTHkeHHE 40%-H gom BUO B MipoBoM OanaHce
IIPOM3BOACTBA AMEKTPOsHEPruH K 2050 1.

BONBIIMHCTBO BHAOB IIEPBHYHBIX SHEPreTHYECKHX PECYPCOB (3a HCKIFOYEHHEM
HCTOYHHKOB SIEPHOH, TEPMOSZIEPHOH H IeOTepPMAllbHOH 5SHEPrHH) SBJISIOTCA ITPOAYKTOM
Ipeo0pa3oBaHMs COJHEYHON SHEPIHMH 3a pasHble OTPe3KH BpeMeHH. IIpeolpa3zoBaHHEBIE 32
KOPOTKHE IIPOMEKYTKH BpPEMEHH HA3bIBAIOT G0300HOGNAembiMiL  SHepzopecypcamu. K
HeMpaoULjLIOHHLIM  G0300HOGISIeMbIM LUCHOYHUKaM SHepeur (HBHD) TIPHHSATO OTHOCHTB:
SHEPIHIO HEeOOIBIINX BOJOTOKOB (MAallbIX pPeK, KaHaJIOB), KHHETHYECKYIO, ITOTEHIHAIbHYIO
(TEIUIOBYIO) H XHMHYECKYIO SHEPIHIO BOJ MOPeil H OKeaHOB, COIHEYHYIO SHEPIHIO, SHEPTHIO
BETPa; SHEPIHIO OHOMACCHI, TEIUIOBYIO SHEPIHIO 3€MIIH.

CorracHo OLleHKaM, 3emMis pacrionaraeT BUD cymmaproii MommHocTsio 1,2 -10'7 BT.

YemoreuyecTBO Ha ITPOTSDKEHHMM MHOIHX CTOJIETHH HCITONIB3YET PA3IIHMUYHBIE BHIBI
BHUD5 (comHedyHy0, BETPOBYIO, SHEPIHIO PeK, MPHINBOB H JIP.), HO B 3IeKTPOSHEPreTHKE

AOKYMEHT NMOANMCAH peodpasyeMas B 3JIeKTpHuecTBO Ha I OC.

NEKTPOHHOM MOAMACHIO | .
) MT
Ceprucwkar:  12000002A633E3D113AD425FB50002000002A6 T, BbIpaOaTbBacMoN 113 HBHS, B miposom

Bnapeneu: LLeBayxora TaTeaHa AnekcanpoBHa ATBIMH  JOJAIMHI — CAHHHIIAMIT IIPOLCHTOB,
A K OBICTPO Pa3sBHBAIOLMMCS HaIlPaBIIEHIIM
Aencreutqnatye-£}29.2033 Ao 494002922 STBa SNIEKTPHYECKOH SHEprueil. YMECTHO



OTMETHUTH, 4YTO B3O oOKazamackh OJHOH M3 HEMHOIHMX OTpacilel MHPOBOH SKOHOMHKH,
MoKaszaBiIeil BO BpeMs KpuzHca 2008—2010 rT. yCTOHYMBBIN pOCT Ha (POHE CTarHAI[HH
IPYTHX OoTpaciieH. B 3TOH CBS3H pOoCcT 0O0BEMOB MHBECTHI[HIH B ITPOeKTH ocBoeHHsa HBHMO
SBIISIETCS. CErOAHS OIpaBJAHHBIM IlepepaclpejielieHHeM (DHHAHCOBEIX PECYPCOB B
BSHEPIETHKE.

B Poccmn Ha nomo Bcex HBU D npuxoaurcsa meHee 1 % or cymmapHOH BRIPpabOTKH
ariekTposHepruu. K 2020 r. oHa goimkHa JocTHub 4.5 %. YXKe CerofgHs 3HeprocHadXeHHe
yIaJleHHBIX AaBTOHOMHBIX IoTpeOurenedH Ha ocHoe HBHMDO BO MHOrmx ciyyasx
BKOHOMHUYECKH Ooree IernecoodpasHo, YeM HCIIOIB30BAHHE MHHEPAIIBHOIO TOIUIMBA HIIH
CTPOHUTENBCTBO JIDII OT KPYIIHBIX SHEPrOCHCTEM.

Oxormormyeckie S(P@QeKThl 3aMeIeHHS TPaAHUIMOHHONH SHEPreTHKH CHCTeMaMH
sHeprocHaOxeHHS Ha ocHOoBe HBHWMDO He MeHee Breyarismrone — 3ameleHHe 1 I'BT-u
BIEKTPOSHEPIHH, ITPOH3BEAEHHON H3 TPaJHIHOHHBIX SHEPrOPECYPCOB, Ha sHepruro n3 HBUG
BEJIET K COKPAIIEHHIO BHIOPOCOB B aTMOC(epy BpeIHBIX BEIIEeCTB B CIEAVIOIIHX OOBEMAX:
CO2 — 750-1250 1, SO2 — 58 1, NOx — 3—6 1, 30ma — 40-70 1, 11 — 0,25-047 1. B
TOIUTMBHBIX TEXHOJIOTHSIX BCE, UTO HE YAAIOCh IIPEBPATHTE B AIIEKTPHYECTBO H TEXHIYECKYIO
TeruioTy (40—65 %), sBIIsgeTcs He TOINbKO OecCIToNe3HO ITOTPavYeHHBIM, HO H Ha- HOCSIITHM BPE]
OKPY7KarOIIeH cpelie B BHAE (PH3HKO-XHMHYECKOrO H TEIUIOBOIO 3arps3HEHHS. {11 SHEpTreTHKH
Ha ocHOBe HBWMD XxapaktepHO eIlé OJHO BaXKHOE IIPEHMMYIINECTBO — OoOJiee ITPOCTBIE H
KOPOTKHE TEXHOIOIHYECKHE IETTOYKH ITPpe00pa30BaHI TIEPBHYHON SHEPTHH B EKTPHUECTBO
II0 CPAaBHEHHMIO C TPaJHI[HOHHBIMH, HCIIONB3YIOIMMMH MHHEPAIBHOE TOIUIMBO H SIEPHOE
roproyee (BKIFOYAIOINMMH IIOHCK, Pa3BeJKy, JMJOOBIYY, TPaHCIIOPTHPOBKY, XpaHEeHHE,
ITOAT OTOBKY, ITpe0o0pa30BaHHe B JIEKTPHYECKYIO SHEPTHIO).

BO3HHKAEeT €CTECTBEHHEIH BoIpoc. «lloyeMy IIpH HaIWYMH TaKHX JOCTOHHCTB V
HBWDS OHH HCHOIB3VIOTCA B CTOIb OIPaHHYEHHBIX MacInradax?y. lIpmuriHa KpoOeTcs B
XapaKTEPHBIX IS HHUX HeJocTaTKax, OOYCIOBJIEHHBIX HX ITPHPOAOH, KOTOPBIE CYKAIOT
IPaHHIBI 3KOHOMHYECKOH 3(p(eKTHBHOCTH HCITonb3oBaHHSI HBHWD3 Ha coBpeMeHHOM YpPOBHE
TEXHOIIOIMYECKOI' O Pa3BHTHAL

1) B HMBKOI yAeTbHOII MOIIHOCTH ITOTOKA SHEPrOHOCHTEISL, KOTOpas 00YCIOBIHBAET
OombinHe TabapHTBI H MAcCCy SHEPrOyCTAaHOBOK H, COOTBETCTBEHHO, OOJIBbIIHE YAEIbHBIE
KaITHTaJIbHEIE 3aTPaThl Ha HX COOpy KeHHe, Tadm. 1.1 u 1.2,

TaOmmia 11.1

Yoenvuvie mowgpocmu HBH 3 u mpaouyuoHHsblx 3He p2emudeckux YyCmaHo60K

HMcToyHHK MoruHocTs, BT/M? [ IpuMeyanme

ConHie 100-250

Bertep 1500-5000 [Tpu ckopoctH 8—12 Mm/c
['eoTepMaibHOE TEIUIO 0,06

BeTpoBele OKEAHHYECKHE BOIIHEBI 3000 Br/mor.m | Moxet goctrrats 10000 Br/mor m
JIBuTaTens BHyTpeHHero cropanHmsa| okoio 100 xkBr1/x

TypOopeakTHBHEIN JBHTATEIID o0 1 MB1/n

S AepHBIN peakTop 10 1 MBT1/n

Tabmuma 1.2

Cpeouasn niouaowb, Heobxooumas 0naa obecneuenuna mouwpocmu 1 MBm na
NEKMPOCMAHYUAX PA3TULHO20 Muna, m?

| AToMHETe smekTnocTaHtiu (ADC) |_ 630
AOKYMEHT NoArnncAH
SNEKTPOHHOW NoarncCbio
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 870
Bnapeneu: Liebayxora TateAHa AnekcaHapoeHa 1500
Nencreutened: ¢ 20.08.2021 no 20.08.2022 2400




ComHeuHsle 3aeKTpocTaHIiy (COC) 100 000
I'naposnexrpoctaniiai (I'3C) 265 000
BeTposHepreTHyeckue cTaHIHH (BOC) 1 700 000

2) B HskoM KITJ] — momiu NMepBHYHO SHEPTHH, ITPeo0pasyeMoil B SIIEKTPHYECTBO HIH
ITOJIE3HOE TEIUIO. T ONIbKO THAPaBIHYECKAs SHEPrHs 00eCIIeYHBAET JOCTATOYHO BRICOKHI KIIJ]
—0,6+0,7. g gpyrux sugoB HBHW 3 OH CyIIeCTBEHHO HHKE H COCTABIISET:

® pBeTpoBas sHeprud — 0,3—0.4;

® Tteruroras sHeprud —0,3-0.35;

e yurcrassHeprusd —0,3—-0,35 (B TepMalIbHOM peKHME H
0,12-0,16 B pexyMe (POTORIEKTPHIECKOTO ITpe 00pa30oBaHHI);

® OHOTOIUIMBO — He Ooiee ().3.

CHeICTBHEM ATOTrO SBJIIIOTCS BRICOKHE Y EIbHbIE KaIlHTAlIbHbBIE 3aTPaThl HA COOPYKEHHE
o0bekTOB B3, Tadm. 1.3.

TaOmma 1.3

DKoHOMUUECKLUE XAPaAKmMePUCMUKI HEKOMOPBLIX MUNOE NeKmMPOCmaHjl
Ha BH?2, oonn/xBm

Ceptudumkar:
Bnapeneu:

Nencreutened: ¢ 20.08.2021 no 20.08.2022

T cranmu nwm BUS IIoTpeOHBIe HHBECTHIIHI
2005 1. 2030 . 2050 .

['eorepManbHEIE:

THAPOTEepPMAalIbHEIE 1700-5700 1500-5000 14004900

Ha CyXOM TeIule (CKaJIbHBIE) 5000-15 000 | 4000-10 000 3000-7500
Kpyrmeie ['5C 1000-5500 10005400 1000-5100
Mammie 'OC 2500-7000 2200-6500 2000-6000
| IpHiIHBHEIE:

IIOTHHHBIE 2000—4000 1700-3500 15003000

OECIIOTHHHEIE 7000—-10 000 5000-8000 3500-6000
BomnHOBEIE 6000-15000 2500-5000 2000—4000

3) B OOIBINIOH CYTOYHOH, CE30HHOH H CTOXAaCTHYECKOH HeCTaOWIBHOCTH MOIIHOCTH

HBHU3S, uro Tpebyer oOs3aTeIbHOIO aKKyMYJIHPOBAaHHMS DSHEPrHM, a TaKkKe

COBMECTHOH SKCIUTYaTal[iH 3HEePrOyCTaHOBOK Ha pasrmyHeIX HBW 3, paboTh! B mmape

C arperaramMHM Ha TpaJUI[HOHHOM ToIUIHBE. IIpeomoneHne HecTaOWIBHOCTH

CYIIECTBEHHO YCIIOKHSIET H YIOPOKAET COOPYKEHHE H SKCILIYaTaIHio Taknx 2OC.

B Tabm. 1.4 mpuBeAeHBI JAaHHBIE O TEXHHYECKOM IIOTEHIMHANIE, 3aKIFOYEHHOM B
HEKOTOpeIX BHWD  (TexHHYecKHH TIIOTEHI[HAI — 4YacTh BaJIOBOIO  ITOTEHIHANa,
npeodpazoBaHiie KOTOPOTO B TIONE3HYIO SHEPTrHIO IlenecooOpa3HO TIPH  JaHHOM
TEeXHOIIOTHYeCKOM YpoBHe). TexHmdecknili nmoTeHiHar HBHU DO B Poccun cocTaBIgeT OKOIIO
4,6 MIIpA T YV.T/TOJ, YTO B 5 pa3 IPeBhIIIaeT 00beM eKerogHOro norpedineHnsa Bcex TOP.

Tabmmia 1.4
Pecypcor B2 6 mupe u Poccui

| TexHIIecKHe pecypcrl, MIIH T Y. T.

AOKYMEHT RMoarncAH
SNEKTPOHHOWM NOAMUCHIO MH] Poccug
12000002A633E3D113AD425FB50002000002A6
Lle63 5.3-10° 2.3-10°
yxoBa TateAHa AnekcaHapoBHa s )
2,2-10¢ 2,0-10°




["eorepManbHast 3HepIrus (10 IITyOHHBI 10 KM) 1,7-10° 1,0-10°
OHeprusa OHOMAaCCEI 9,5-10° 53.0
['MaposHeprus 1.7-10° 1.2-10%

PacmipesenieHne pecypcoB pasnmyHeIX BHAOB HBHM3O mo permnmoHam Poccuu
HEpPaBHOMEPHO (B OCOOEHHOCTH IeOTepPMAlIbHOH SHEPrHH), HO CYMMApPHBIH IIOTEHIHAII
HBHD3 gocraTrouyeH, 4TOOB BHOCHTE CYINECTBEHHEIN BKIAaA B 1T3Ob Kaxkaoro peruoHa.

IIpu omenke pomn HBKWM3D B peanmsampin  rocyaapCTBEHHOM — ITOJIIHTHKH
BHEPrOCOEPEKEHNS M IIOBBIIIIEHHS SHEPreTHYECKOM, 3KOIOTMYECKOH M COIMAJIbHOH
5 (PeKTHBHOCTH HeOOXOJHM MHOTOCTOPOHHHII TOAXOJ, B KOTOPOM YYHTBIBATIHCH OBI

CIIeIYIOMIHE (PaKTOPHI:

1) TEXHHYECKHI M 3KOHOMHYeCKHH ToTeHIHan HBWUD3 B cTpaHe M ero pacripeieiecHue
10 PETHOHAM,
2) SKOHOMHYECKas, SKOJIOTHYEeCKasI H COIHaIbHASI 3(P(PeKTHBHOCTh SHEProCcHAOKeHH C

Hcromp3oBaHueM HBHWMOD  pasmmuHBIX  BHAOB, KOTOpas, B CBOI OYEPEID,
OIPEHEIISETCS TAKHMH XapaKTe PHCTHKAMI, KaK CTOHMOCThE MHHEPAJIBHOI'O TOIUIHBA,
CpeaHerogoBasi BeIpadbOTKa »SHeprud VyceraHoBkaMH HBHMDO, vymameHHOCTE OT
IIEHTPATTH30BAHHOH HSHEPrOCHCTEMBI, COCTOSHHE JOPOXHOH CeTH, TpeOOBaHUA
IOTPeOUTENIEH BIIEKTPHYECKOH M TEIUIOBOH SHEPrHH, HAIeKHOCTh M CTOHMOCTH
sHeproyctaHoBOK HBHWDO u T. a1, OTH XapaKTepHCTHKH JOJIKHBEI OIPEAEISATHCS IS
KaXXIOro KOHKPETHOIO CIIyyas C VYYETOM BO3MOXHO OOIBIIETO KOIMYECTBA
¢axTopoB. (OcHOBHOH 00BEM BBOAMMBIX MomHocTei Ha HBWUD3 B Mupe
popMHpPYETCS 3a CUET BBOJAa MalbIX THaposnekTpocTaHimi (MI'DC), BOBC m
ANMEKTPOCTAHIMI, HCIOIb3yIoImmX OHopecypchl (Bno3C)). B pa3sBHTBIX cTpaHax
eBogUTCA Oomeie MI'DC, bnobOC u B3C, B paseuBaronpxcsa crpaHax — MI'OC. B
Poc- cum mHBecTHIINM B pasBuTHEe BDO mo Bugam HBHDO pacnipenensrorcs mpuMepHO

B CIEAYIONEH IIpomopiuH: BeTposHepreTuka — 40 %, comHeuHas — 30 %,
OGuosHepretuka — 10 %, nmpoune — 20 %.

3) TEXHHYECKAsd OCVYIINECTBHMOCTL IIpoekTa sHeprocHaOxeHns or HBHDO. o
cocTOSHHIO Ha 2009 r. cymMmMapHas MOIITHOCTE AIeKTPOCTaHIHH,

Hcrmonbsyonmx HBMO, B mupe cocraBnsmia 372 I'Br, B Poccimm  — okomo 500 MBT.

MOIIHOCTE HEKOTOPBIX YIKE ,I[EﬁGTE}"IOH_[HK BHEI{TPDCTEH-H_[I]IHI H JaX€ CIHHHYHBIX aI'PEIaTOB
BITIOIIHE COITOCTABHMdAd C MOITHOCTBIO TPAaJHITHOHHBIX BHEI{TPGCTHHI_[I]IUI:, Ttabm. 1.5.

Tabma 1.5
Camvie MOuHble € Mipe INeKMpPOCHIaHijilL / SHep2oazpe2antoi,
ticnonv3yioujue HBIH3
By snekTpocTaHIiH / MormHocTts, | CTOHMMOCTB, CrpaHa, (pupMa-
SHeproarperara MBT MITH JTOJIII. 3T OTOBHTEID
BOC nangmadTHag (B cocTaBe 135 CHIA, Horse Hollow
421 BOY) Wind Energy Centre
B3C oddrmopHas 209 670 JlaHns
[12C («Pancy) 240 134 DpaHIHI
[ IprnmnBHOH TYpOOreHepaTop .
(«Sea Geny) 1,2 6 Mprari
CDHOC 10 TeDMOTHHAMHYECKO-
AOKYMEHT NOAMNWUCAH
SNEKTPOHHOM MOAMUCHIO CLLIA, L‘,uz
CepTudmkat:  12000002A633E3D113AD425FB50002000002A6 International
Bnapeneu: lebayxora, TathAHa AnekcaHopoBHa
Nencreutened: ¢ 20.08.2021 no 20.08.2022 520 Hcrranns




["'eoTBC 1000 CHIA
240 (3m.) + OuanaHImg, Oy
bro3C 160 (Term.) Alholmens Kraft
[lopTyramis,
Bn3C (B cocTtaBe 3-X TypOHH) 2,25 1.3 Agucadoura wave
Farm

B COOTBETCTBHM C VK& pealM3yEMBIMH IUIaHAMH MOIIMHOCTH OOBEKTOB
BO300HOBJISIEMOH SHEPreTHKH B OJIMzKaHIIe oAbl OYAYT YBEIIHYEHEI B Pashbl, a HX YAeIbHAas
CTOMMOCTB — CYII[ECTBEHHO CHHJKEHA.

Ha cerogHsa cimoxmwiack cBoeoOpasHas  crnenuammzaimsa crpan EC B
IPEUMYIINECTBEHHOM Pa3sBHTHH TeX WM HHBIX HAIIPABIIEHHH BO300HOBIISEMOH SHEPreTHKH:
I'epmanns, Jlanmsa n HopBerus — BeTposHepreTHka, Mcemanausa — reorepMmanbHast, McriaHms n
OpaHIa — BETPOSHEPT€THKA MAJIOH H CPeHEH MOII[HOCTH.

Hnga Poccun ¢ €€ OrpOMHBIMH JIECHEIMH 3allacaMH M MacinradamMu — Jie-
peBOOOpaboTKH,  pasMepaMH  ITAXOTHBIX  YVroguH  OHOSHepreTHka —  Hanbolee
IpHUBIIEKATEIbHEIH BHJ B2, C YUETOM CYPOBBIX KIIHMMATHYECKHX VCIIOBHIH H 00YCIIOBIIEHHOH
HMH  OONBINOH JOTH IOTPpeOlIeHHsS  SHEPropecypcoB Ha  O0OIrpeB  XKIWIBIX U
IIPOM3BOJICTBEHHBIX 3IaHHI TIEPCIIEKTHBHON JJII HAC SBISIETCS TaKKe TEIUIOHACOCHAS
TEXHOIIOIMS YTHIH3AI[MH HH3KOIMOTEHI[HAIIBHON SHEPrHH 3¢MIH M BOJIBI. B 3TOM peHTHHTIE
HBW 3 Ha mmocinegyrompe MecTa Cleny- €T IIOCTaBUTh COMMHEYHYIO H BETPO3SHEPT ETHKY .

IIpaktiueckn 1mo BceM BHJAaM HBMD Hainen crpaHe NIpeacTOHT ITPOH- TH 3Tall
OIBITHO-IIPOMBIIIIIEHHOTO OCBOeHHA. 110 JaHHBIM COI[HOIOTHYECKHX OIIpocoB, 36—40 %
HaceleHHs POCCHH TOTOBBI JOIUIAYHBATh K CUETaM 3a 3IEKTPOosHepruro 1,5-2.0 % musa
MOJIEPKKH pa3zBHTHA B3. BTo CBHIeTEIbCTBYET 00 OCO3HAHHH HMH TOro (pakKrTa, 4YTO
COXpAaHEHHE COBPEMEHHOHM CTPYKTYPBI SHEPrETHKH MOKET IIPHBECTH YEPE3 HECKOIBKO
IECSTHIIETHI HE TOIIBKO K HEIPHEMIEMOMY VIOPOXKAHHIO 3JIEKTPHYECKOH H TEIUIOBOH 3HED-
THH, HO H K KaTacTPO(hHYECKHM SKOJIOTHUYECKHM ITOCIIeICTRHSIM. HeoOXoMMOo pa3BHBAaTh H
YKPEIUIATh HAMETHBINIEECS ITO3HTHBHOE OTHOIIIEHHE K BO norpeburernneil H IMPOH3BOIUTEIICH
sHeprun. K coxkaneHnro, B (emepanpbHoM Oromkere Ha 2011 m 2012 1T. cpeacTBa Ha
IO EPKKY PasBUTHA BDO He rnpeaycMaTpuBammichk. Y:ke Oonee 2 jeT B I'ocayme PO nexur
IPOEKT 3aKOHa 0 B3. bes cepre3HOH OrOKETHON IMOAACPKKH B3O He pa3BHBACTCS HHUTJE B
MHPE .

B yCIIOBHSX CepbE3HBIX (PHHAHCOBO-3KOHOMHYECKHX ITpoOiieM B McraHuH celdac
COKpalllcHAa TOCIIOAAEPKKA BO300OHOBIIIEMOH BSHEPreTHKH, B pesyibrare Bce BOC
OCTAHOBJIEHBI. | IpOM3BOAUTEIM HE BHAST CMBICIIA BEIpabaThEIBATE BTV JOPOIYIO SHEPTHIO 0€3
CYOCH IHIH.

YMepeHHBIH OIITHMH3M BHYIIAeT TOT (paKT, YTO II0 HeKOTOpeIM BHjaaM HBU DG
POCCHIICKHMH YYEHBIMH CO3JJaHbI YHHKAIBHEIE pa3paO0oTKH (MaJlble BETPOBBIE H ITPIIIHBHBIE
snekTpoarperaTel, T3C Ha apeBecHOH OHOMAacce), ITO3BOILIIOIIHE HM Ha ITapHTEeTHBIX
HayaraX COTPYIHNYATE C 3apyOeKHBIMH KOIIJIETaMH.

KOHTPOJIBHBIE BOIIPOCHI

1. HEIJE:T-IHCJIHTE I1 GXHIJEII{TEIJHByfITE HOCTOIHCTBA 11 HEJOCTATKI
BO300HOBJIIEMEIX NCTOUYHIKOB JHCPI'HIT.

NOKYMEHT NOAMMUCAH 'PCIIEKTUBHBIE IS HCIIONL30BAHU B
SNEKTPOHHOW NOANUCHIO 'rp s
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6 maex HBHIO.
Bnapgeneu; Lebayxora TareaHa AneKcaHapoBHa I SHEPI €THUKI. KakxoBrl OIIPEaCJIATOIIC
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Ilpakmuueckaa paboma Ne 2
Humennexmyanousie cemu (Smart Grid)

Ileab: H3YUYHTh KOHLENLHEO Smart Grid
OCHO6bI meopuu:

AHamN3 MHOTOYHCIIEHHBIX OITY OJIMKOBAHHBIX MATEPHAIIOB ITPHBOJUT K BRIBOLY O TOM,
yTO «...3a pyoOexkom Smart Grid mpekae BCero — KOHIEIMIHSI HHHOBAIIHOHHOIO
Ipe 00pa30BaHHs SIEKTPOSHEPreTHKH B I[€JIOM, a He OTJEIbHBIX €€ (PYHKIIHOHAJIbHBIX HIIH
TEXHOJIOTHYECKHX CEICMEHTOB, ITOCKOIBKY HMEHHO TIEPECMOTP PsSlda CYIIECTBYIOIHX
0a30BBIX IIPHHIUIIOB, IIENIEH H 3ajla4 Pa3sBUTHA MEKTPOSHEPTETHKH H BBITEKAIOIIHE H3 3TOr'O
MacITadbl M XapakTep 3ajay, a TaKXKe IPOrHO3HPYEMBIE COLMAIBLHEIE, SKOHOMI- YECKIHE,
HAYYHO-TEXHHYECKHe, SKOIOrHYeckKHe H JApyrHe 5»(QeKThl 0T HX pealH3alHH
OOYCIIaBIMBAIOT TO 3HAYHTEILHOE BHHMAHHE, KOTOPOE VIEISETCS B MHpPE 5STOMY
HAITPaBIIEHHIO).

OCHOBHBEIMH H€O0JIOraMH pa3padoTKH KOHIEIMH BRICTYIMIH CIIA u crpansl EC; B
IIOCIIEAVIOIIEM OHA IIONYYIIIa IIPH3HAHHE M PasBUTHE IPAKTHYECKH BO BCEX KPYIHBIX
HHIYCTPHAILHO PA3sBUTHIX H JHUHAMHYHO PAa3BHBAIOIIIXCS CTPaHaX, KOTOPLIE HHBECTHPYIOT
B €€ pealH3al[HIO 3HAYHTelbHBIe cpefcTBa (Mipx gomwi. CIIA): Kurai — 70, CIITA — 19,
HMugna — 10, crpansr EC — 7, BemmkoOpuranusg — 3, Asctpusa — 1, Kanaga — 0.5, KOxHag
Kopes — 0,3. Hampmmep, B CHIA Takag mporpaMma HMEET CTaTyC HAIHOHAJIbHOH H
OCVILECTBIIIETCS IIPH TPSIMOH IIOAJAEPKKE PYKOBOACTBA CTpaHEL. B crpaHax EC g
KOOpAHHAIMH padoT M BRIPAOOTKH €IHHOH CTPAaTErHH Pa3sBHTHUA 3IIEKTPOIHEPIETHKH €IIE B
2004 r. co3gaHa TexHonormdeckas rmuargopma Smart Gnd «EBpornelickas sHepreTHueckas
cucteMa OVIVIIErO», KOHEYHOH IEJIBF0 KOTOPOH SBIISETCS pa3padoTKa H pealH3arfis
IIporpaMMBI Pa3BHUTHS EBPOIEHCKON SHEPreTHYe CKOH cHcTeMEI 40 2020 r. 1 ganee.

«MHTemeKTyalIbHasg CeTh» IIPEACTaBIIeT COOOH IEIBHBIH aBTOMATH3HPOBAHHBII
MEXAHHU3M, OOBEIUHSIONHHA ITPOH3BOJUTEIIEH SIEKTPOSHEPIHH, 3SIEKTPHUYECKHE CETH H
IOTpeOHUTENIeH. YIIPABIAETCS 3TOT MEXAHM3M I[EHTPaIH30BaHHO — 4Yepe3 KOMITBIOTE PHBIM
IIEHTP, KyJla ¢ MIJUIMOHOB IH(POBEIX KOHTPOIUIEPOB B PeXHME pPealbHOIO BpPEMEeHH
IIOCTYIIArOT CBEAEHNUS 00 YPOBHE IIOTPEOIEHHS BIeKTPOsHEPrHH. CIEIHATIH3HPOBAHHOE
IIpOrpaMMHOe OOecCIIeUeHHE IIOMOraeT OTCIIEKHBATh PeXHM PadoThl BCEX VYVYACTHHKOB
IIporiecca BRIPAOOTKH, IepeJaud H ITOTPeOIeHN AleKTposHepru. B tadn. 2.1 npuBeeHEI
OCHOBHBIE KOMITOHEHTHI KOMMYHHKAITHOHHEIX TEXHOIIOTHI B «MHTEIIIEKTYAIIbHOH CETH .

['71TaBHOE JOCTOHMHCTBO «(HHTEIJIEKTYAllbHOH CETH» COCTOHMT B TOM, 4YTO OHAa
ABTOMATHYECKH pearHpyeT Ha H3MEHEHHS Pa3/IMYHBIX ITapaMeTpOB B SHEProCHCTEME H
IIO3BOIISIET  OCYINECTBIATE  OecriepeOOMHOe  BJIEKTPOCHAOXKEeHHe ¢ MaKCHMAallbHOH
AKOHOMHYECKOH 3((peKTHBHOCTEIO. [IpH ATOM BIHSHHE YelIOBeUYeCcKOro (pakTopa Ha padoTy
«HHTEIIEeKTYalbHOM CETH» CBEIEHO K MHHHMYMY.

[Io cyTH, «HMHTEUIeKTyalbHas CeTb» — 5TO0 COeJHHEHHE BO3MOXKHOCTEH ViKe
IIPUBBIYHEIX B OBITY H BO MHOTHX cdepax IIPOH3BOJCTBEHHOH JIeSTeIbHOCTH
HH(POPMAITHOHHEIX TeXHOJIOTHI ¢ CHIIOBOH AMEKTPOHHKOH H AIIeKTPOTEXHHKOH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Tabmmra 2.1
Humeezpupoeannvie KOMMYHLUKALLILL

Hassanue
OCHOBHBIE KOMIIOHEHTEI
TEXHOJIOTHH

* MYJIbTHAIPECHAS PaHOCHCTEMA,
* CETH OIIOBEIIEHH S,
* PaIHOCHCTEMBI PACIIIMPEHHOI O CIIEKTPA,
* WiFi;

Becriporogueie |* WIMAX;

TEXHOJIOTHH * JUEHCTOE CTPOeHHe OyayIero rmokoiaeHus (Next generation cellular);

* MHOKECTBEHHBIN JOCTYII C pa3JelIeHHEM 10 BPEMEHH,
* MHOKECTBEHHBIH JIOCTYII ¢ KOJOBEIM paszjienieHHeM (Code Division

Multiple Access — CDMA);
* MaJIBIH CITYTHHKOBBIN TEPMHHA

* UHTepHeT HOBOTO MMOKONeHHS (Internet-2);

* BLICOKOYACTOTHAs cBI3b 110 ImpoBogaM JIBIT (Broadband over Power
Jlpyrue Texno- | Line — BPL);

JIOCHH * CETh C JOBEJEHHEM OITHYECKOr O Kadels JO II0/Ib30BaTENId,

* OIITOBOJIOKOHHBIH KOaKCHAJILHBIH KaOelb,

* paguodyacToTHag HaeHTHHKaIM A (Radio Frequency Identification—
RFID)

B pamkax xonuermmu Smart Grid pasHooOpa3nHe TpeOOBaHHI Bcex 3a-
HHTEPECOBAHHBIX CTOPOH (rocylapcTBa, IIOTpPeOHTENeH, PerylIsSrOpoB, SHEPreTHYEeCKHX
KOMITAHHH, COBITOBBIX H KOMMYHAJIBHBEIX OpraHH3allii, COOCTBEHHHKOB, ITPOH3BOAUTEIICH
OoOOpyJIOBaHHSI H Jp.) CBEAEHO K TIPYINIE TaK HAa3bIBAEMBIX KIH04eEblX MpeboGaHUil
(1jenHoOCmell) HOBOH 3JIEKTPO3HEPIreTHKH, C(POPMYIIHPOBAHHBIX KaK:

— IOCTYIIHOCTE — oOOeclieueHHe TMOTpeOHUTeNner HSHeprHer Oe3 OrpaHHYeHHH B
3aBHCHMOCTH OT TOr0, KOrja H IJIe OHa MM HeoOXOIAMMa, H B 3aBHCHMOCTH OT

OIJTAYHMBAEMOI'0 KOJIHYECTRA,

— HAJCHKHOCTE — BO3MOXHOCTE ITPOTHBOCTOMHITA (bIIBIHECIﬂ]TuI H IH—I(l)GpM&L[IIGHHL]I‘uI
HeraTHBHBIM BO3IEHCTBHAM 0€3 TOTaIbHBIX OTKIIFOUEHHH HIH BBICOKHX 3dTpPaT Ha

BOCCTAHOBHTEIIbHEIE  PabOThI, = MaKCHMAlIbHO  OBICTpPOE  BOCCTAHOBJIEHHE
(caMOBOCCTaHOBIIEHHE);
- SKOHOMHYHOCTh — ONTHMH3AIHSI TapH(POB Ha SIeKTPHUYECKYIO SHEPrHIO IS

NOTpeOHUTENIEH H CHHJKeHHE OOIIeCHCTEMHEBIX 3aTpar,

— 3(pPpeKTHBHOCTh — MaKCHMH3AIHA 3(P(PeKTHBHOCTH HCIIOIb30BaHHSI BCEX BHJIOB
PECYPCOB, TEXHOINOTMH H  O0OpYAOBaHHSA IIPH ITPOHM3BOACTBE, Ilepedauc,
pacIpeaeIeHHH H ITOTPeOIIeHHH AIIeKTPO3H e PriH,

— OPraHHYHOCTh B3aHMOJIEHCTBHS C OKPYZKAIOIIEH CPeloil — MAaKCHMAJIbHO BO3MOKHOE
CHIXeHHE HeTaTHBHBIX SKOJIOTrHYECKHX BO3AeHCTBHI,

— 0e30ITaCHOCTh — HEAOIYINEeHHE CHTVaAL[Hil B SIEKTPOSHEPTETHKE, OITACHBIX MJIS
JOJIEH H OKPYZKAIOIIEH CPEJIBL.

Hago oTMeTHrs, 4TO «... IPHHIMITHAILHO HOBBIM 3JeCh SBIIIETCS TO, YTO BCE
BBIIBHHYTBIE KIIFOUeBBle TpeOoBaHHA (IL[EHHOCTH) IIPeAIIONaraeTcs paccMaTpHBaTh Kak
PaBHOIIPaBHBIE, H CTEMEHh HX ITPHOPHTETHOCTH, YPOBHS H COOTHOIIEHHS HE SBIISIOTCS
Afpmrer _womammmmua nadhroeovmanarnaey I BeeX, a4 MOTLYT  OIPEJENISIThCS  H

NOKYMEHT NnoanwncaH o

SNEKTPOHHOW NOANMUCHIO MOI'O G}fﬁLEI{Ta SHEPICTHUYCCKIIX OTHOIICHHH

Ceptudhmkat; 1 -12000002A633E30113AD425FB50002000002A6 ‘CTBO H T. 1'[.):. IO CYIIECTBY, HHINBHIYAIBHO.
Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa PrETHKH W3 IIpel eCTREHHO GallAHCOROI
[leiicTBuTereH: ¢ 20.08.2021 no 20.08.2022 3BUTHSI H TIPEAOCTaBIECHHS IMOTPEOHTETIO H
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OOIIECTRY B IIEJIOM CBOETO POJia MEHIO SHEPTETHYE- CKHX BO3MOKHOCTEM .
OxHgaeTcs, 4YTO pearn3anid KoHIenpn Smart Grid obecriedmr:

— KpaTHOe YMEHbBIIIEHHEe ITOTEPh IIPH Mepelade AIeKTPHYeCKOH SHE PrHH;

— KpaTHOE  YBEIIMYEHHE  HAJEXKHOCTH  SHEProcHaOXeHHMSI (3a CUET  caMo-
BOCCTAHOBJIEHHS B CIIyYae aBapHH),

— HHQOpPMAIHIO B  pealbHOM BpeMEHH IIOTpeOHTelr0 00  HCIIOIb30BaHHH
AIEKTPOSHEPTHH,

— BO3MOKHOCTh OITHMAJIBHO IlepepaclpeielsiTh SHEpPreTHYecKHe IIOTOKH H TeM
caMbIM YMEHBIIATh ITHKOBBIE HAarpy3KH (Bce BIEKTPOSHEPreTHYECKHE CHCTEMEI
KOHCTPYHPVIOTCS HMEHHO B pacueTe Ha ITHKOBBIE HaIr Py3KH),

— BO3MOKHOCTh ITOTPeOHTEII0 IIOKYIIaTh KAauyeCTBEHHYIO HSIEKTPOSHEPTHIO Ha
PBIHOYHBIX Y CJIOBHSIX,

— CTHMYJIIbI H 6HE1I‘GHPI[HTI{E:IE YCIIOBHA OJIA OCBOCHIA B0O300HOBIIIEMBIX HCTOYHHKOB
SJHEPIriuH H Pa3BHTHA JJICKTPOTPAaHCIIOPTA, I'ac HeoOXOgHMO HMCTD

paccpeoTOUYeHHbBIE HCTOYHHKH ITHTAHH S, 3aPSIKH.

B Tadmn. 2.2 coIocTaBJIEHBI CBOHCTBAa COBpeMeHHOH 232C M cHcTeMbl Ha Oase
xoHternimy Smart Grid.

Tabmmra 2.2

Ceoticmea COGPEMEHH otl 1 HEPCHEKNILIGH ot &’IEKHIPDSHEPEEHIH‘IECKDI? cucriemol

DHepreTHYecKas CHcTeMa Ha 0ase

DHepreTHueckad CHCTEMA CETOTHT i
P o KoHIlerniiH Smart Grid

OTHOCTOPOHHSS KOMMYHHKAIIHSI MEKITY
sIIeMeHTaMH HJIH €€ OTCYTCTBHE
[{eHTpann3oBaHHAS reHePALHs — CIIOKHO
HHTeIrpHpYyeMas paclpejelieHHas TeHepa- PacmipeienieHHas1 TeHeparis
IHST

JIBYCTOpPOHHHE KOMMYHHKALIHH

T oromorus ITPEHMYILIHECTBCHHO PaHAJIbHAA HPEIH\I}"H_[EGTEEHHD CESTCBAaA TOITOJIOTTHA

Peak1ia Ha ITOCIIe JCTBHA dBAPHII Peakiisg Ha IMPpEJOTBPAICHHE daBAPHH

MDHHTIDPHI{[‘ H CaMOOHAI'HOCTHEKA., ITPO-
JIICBAIOITHE (CGKH3HB » Gﬁﬂp}*’l{ﬂEﬂHI[ﬂ

ABTOMaTHYECKOE BOCCTAHOBIIEHIE —
«CaMOJIEYAIIHECS CETH
[IpegoTBpalneHHe pa3sBUTHA CHCTEMHBIX
aBapHH

PyuHoe 1 QHKCHpOBAaHHOE BEIIETIEHHE CETH | AJIAIITHBHOE BEIJIEIIEHHE CETH

PaGora o0opymoBaHHs 10 OTKas3a

P}"‘H—I 0 BOCCTAHOBIICHHE

HGI[EEP}I{EHHGGTL CHCTCMHBIM dBdPHAM

[IpoBepka 060pyAOBaHHSA 110 MECTY Y najaeHHBIH MOHHTOPHHT 000pYI0OBaHH I

OrpaHHYeHHBINH KOHTPOJIb ITIEpeTOKOB MOIII-

YIIparileHHe IepeTOKaMH MOIIHOCTH
HOCTH 1P b

HE,I[DCT}’T[HHH HIIH CHJIBHO 34IT103J4dBITla A

I{eHa B peallbHOM BpeMeHH
HH(}OPMAILH O LIEHe VI IIOTPeOHTEN S

Konmermmuss  Smart Gnid, ommparoimasics Ha — cTpaTerHYecKoe  BHJIEHHE
BIEKTPOSHEPTeTHKH OyIyIIero, COAEPKHT IIPHHLMIIBI ITOCTPOEHHS TaKHX ceTeH H
KIIFOUeBble TpeOOBaHHS K HHM, H3 KOTOPBIX CIEAYIOT H (DYHKI[HOHAIbHBIE CBOMCTBA

AOKYMEHT FOANMUCAH CHYeCKHe, HOpMaTHBHBIE, HH(OpPMAaI[HOHHBIE .

SNEKTPOHHOWM MOAMUCHIO | B
CepTucbukar:  12000002A633E3D113AD425FB50002000002A6 JAHHTHBACTCA TOJIBKO CETAMIT — OHa OXBAThIBACT

Bnaperieu: 'llleBayxosa TatesHa AnekcaHapoBHa [3BOJICTBA SIEKTPOSHEPTHH O €€ IOTPeOIeHH S,

Nencreutened: ¢ 20.08.2021 no 20.08.2022

11



OHa IPEAYCMATPHBACT JJI KaXOJO0I'0 I3 HHX JOCTIDKCHHC CJICTVIOIIIX I[eTIEH C

ITOMOIITBEO COOTBETCTBYIOIIIX CPCACTB.

2eHepayus — TIOBBIIIIEHHE HAJASKHOCTH M SKOHOMHYHOCTH ITPOH3BOJCTBA
BIEKTPOSHEPTUH C  HCIIONB30BAHHEM COBPEMEHHBIX BBICOKOMHTEIUIEKTYAIbHBIX
CPEJICTB KOHTPOIS M VIIPaBJIeHHSI, B ToM uHcle [T, HHTerpamui HCTOYHHKOB
BO300HOBIIIEMON 3HEPTHH, PACIIPEICTIEHHOH I'eHEPAIMH H HAKOIIUTEIIEH SHEPTHIH ;
nepeoarmoujas snexkmpuveckas cems — OOECIIEUEHHE HAJEKHOCTH IIEpeladyn
SIEKTPOSHEPIMH M VIIPABISIEMOCTH  SJIEKTPHYECKOH  CeTH  3a  CUEéT
IIIHPOKOMACINITAOHOIO  MOHHTOPHHIAa  PEXHMOB H  VIIPABIEHHS HMH C
HCIIONb30BAaHHEM HOBBIX cpelcTB H TexHomormi (FACTS, PMU - Power
Management Units — HCKYCCTBEHHBIH HHTEIUIEKT H JP.), a TakKXe pacIlHpeHHEM
MacIITaboB HCITONIB30BAHMS OECITIIIOTHRIX JIETATENBHBIX aIllapaToB I KOHTPOILA
TeXHHYecKoro coctosHusg JISII B mopsake InraHOBBIX (Yepes Kakable 1,5 roma) u
BHEIUIAHOBKIX (ITOCIIE KasKIOH IIPHPOJIHON aHOMAIIHH) OCMOTPOR;

noocmanyuie — O0eCIIeYeHIe HAAeKHOCTH H YIIPABIIEMOCTH IIOJ CTaHIMH 3a CUET
OCHAII[EHHS HUX  COBPEMEHHBIM  BJIEKTPOTEXHHUYECKHM  OOOPYIOBAHHEM  H
aBTOMATH3aIl[M{ Ha OCHOBE COBPEMEHHBIX CPEJCTB AHArHOCTHKH, MOHHTOPHHIA H
yIIpaBIeHH S, 0a3HPYIOMIMXCSI Ha HH(MOPMAIHOHHBIX H KOMITBFOTEPHBIX TEXHOIOTHAX
pacnpeodenumenvHas 31ekmpuyeckas cemy — IIOBBIIIEHHE €€ VIIPABIIEMOCTH H
HAJeKHOCTH BHEAPEHHEM PaclpelelIeHHBIX CHCTEM aBTOMATHKH M 3all[HThl Ha
COBPEMEHHOH  MHKPOIIPOI[ECCOPHOH  OCHOBE C  HCIIOIB30BAHHEM  HOBBIX
HH()OPMAIHOHHBIX, KOMIThFOTEPHBIX H HHT€PHET-TEXHOIOIHH,

nompebumenit — OCHaIlleHHe HX BRICOKOHHTEINIEKTYalbHBIMH CHCTEMAMH KOHTPOIL
H y4yeTa BJIEKTPOSHEPIHH, PETrYIMPOBAHHUS SIEKTPOIOTPEOIeHHS M VIIPaBIEHHA
HArpPy3KOH, B TOM YHCIIE B aBAPHIHBIX CUTYyaI[HIX.

ObLLecTBO

| [ocTaBLIMKK HOBBIX YCTYT

[eHepaums [epenava Pacnpenenexue

4. HH{I]D[TIMHLI,IHI{!HHI:.IE W KOMMYHHEALWOHHBIE TEXHOTOTHMIA

9. AKTUBHbIR pacnpeeniTelibHbe CETH

['OCYyapCTBO U OpraH perynMpoBaHng

-___-________________—______d

1. OrmmmMmasal IHH SRGHNYE 1d A {erHI'y"}I:I-"IHHHL"I'rI CeTen

2. ONTUMKH3ALMA CETEBOH MHPPACTPYKTYPEI

6. HOBbIE BO3MOXHOCTH PbIHKA,
noTpebuTenH U aHeproadpeKTMRHOCTh

s SO m=—-— =01 m YU - O 3

OkpyxatoLas cpepa

Puc. 2.1. Il puopumemul pazsumua «unmeiiekmyaivHovlx cemeti» 6 cmparnax EC

CepTtudmkar:
Bnapeney:

OJOKYMEHT [Tﬂﬂﬂ WCAH IMpeaAyCMaTPHBACT HCIIOIIb30BAHHC OOJIBIIIOT O
SNEKTPOHHOW NOANMNCHIO (OTHUEeCKITX HpIIéMDEZ
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pacrpeeneHHas reHepalys (IpeHMyIlecTBeHHO Ha ocHoBe HBUD);
CHIIOBAS SIIEKTPOHHKA |

ITOIIVIIPOBOJHHKOBAA TEXHHKA,
CBCPXITPOBOJAIITHE Kab CJIH

o O O O Q0

CIIOHBIC ITPOBOJHHKIIL,

O  BHPTYAIIBHBIC 3JIICKTPOCTAHITIH.

— CHcTremMbl H3MepeHHs, 00padoTKH, MepeJaad H NpeAcT AaBJIeHH A HHpOPMAIHH:
o PMU H KOHIIeHTPaTOPHI JaHHBIX Yepe3 CITYTHHKOBYIO HABHT AlIHOHHYIO CETh;

OIITOBOJIOKHO,
PaJHOCBS3E;
I[H(PpOBasi OCHOBA YCTPOHCTB;

o O O 0O

HH()OPMAIIHOHHBIE TEXHOJIOTHH,
o HHTepHeT.
— CHcTeMbl MOHHTOPHHIA H YHIPABJICHHS:
O HCKYCCTBEHHBIN HHTEIIIIEKT,
CETEBBIE ITOAXOAbI K MOHHTOPHHIY H KOOPAHHAIHH YVITIPABIIEHH S,

O

O HOBBIE METOABI TEOPHH YIIPABIIEHHS,

O JIOKalIbHOE VIIPaBIIEHHE Ha OCHOBE HCKYCCTBEHHOI'O HHTEJUIEKTA H
HH()OPMAITHOHHBIX TEXHOIOTHHH,

o HHTepHerT.

— CHcrembl i 00ecnie4eHH AKTHBHOCTH IOTPEeOHTeJIel:
O IMH(POBBIE CHCTEMBI cOOopa, 00pabOTKH H IIPeACTaBIeHHS HH()OPMAaIHH,

o HMHTepHeT,
O TapH(HBIE H IIEHOBbIE MeXaHH3MEI.

Tabmmia 2.4
Deppexmor om peanuzapiu konyenyui Smart Grid
2000 . 2025 .
DHepreTHyecKas| JHepreTuueckas| OTHOIIEHHE
[lapameTpel basnc cucTema O0e3 |cHcTeMa Ha Oaze| ITOKas3aTelemn
Smart Gnid Smart Grid CIleHapHd 2 K
(cueHapwmii 1) | (cueHapuii 2) | cueHaprro 1, %
[IoTpebieHne 31eKTPO 3800 5.800 4.900-5.200 10-15, cHixe-
SHepPruH (MIpa KBT-u) HHE
DOHeproeMkKocTs BBII |
(BT w/0mr. BBIT) 0,41 0.28 0.20 29, CHIDKEHHE
CHITKEHHE cnpc:caa B ITH- 6 15 )5 66. pocT
KOBYIO HarpysKy (%)
Bri6poc CO2
(MITH T yTTIepona) 590 900 720 20, CHHIKEHHE
YpoBeHs pocTa ITPOH3BO-
THTeIIHOCTH ( %/TOx) 2,9 2,5 3,2 28, poct
Peanbibiit BBLL 9,200 20,700 24,300 17, poct
(MIIpJ IOJIT.)
AOKYMEHT MOAMNCAH
ANEKTPOHHOM NOANUCHIO 0 20 00 CHIDKEHIIE
CepTucpmkar:  12000002A633E3D113AD425FB50002000002A6 L :-
Bnapeneu: Webayxoea TaTeAHa AnekcaHapoBHa
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B wmoipe mmo coctosHrro Ha KoHel[ 2010 r. 6p110 90 MITIOTHBIX ITPOEKTOB CO3JMAHISA
CHMHTEIUIEKTVAIbHBIX ceTel». [lo Mepe MX peanmsanMi CTAaHOBHICS OYEBHIHBIM, YTO
NepeHecEHHasd Ha HaIHOHAIBHYIO TIOYBY KoHIENmsa Smart Gnd, 1pereprieBaer
3HAYHTEIIEHBIE H3MEHEHHS, OOYCIIOBIEHHBIE PA3IHYMI- MH B PEXHMAX PETrYIHMPOBAHHL
HMEIOIIEHCS ~ HMH(PPacTPyKType  DIEKTPO’HEPIreTHYECKHX  CHCTEM,  HaI[HOHAJIbHBIX
SKOHOMHUYECKHX TIIpHOpHTeTaX. B crpaHax ¢ OrpaHHYEHHBIMH  MHHEPAJIhHBIMI
SHEPreTHUYECKHMH pecypcaMH CTpaTerHs B 3HAYHTEIIBPHOH MEpPe OpPHEHTHPOBAaHA Ha
co3fdaHue ONarolpHATHBEIX YCIOBHH IS Pa3sBHTHS BO300HOBISIEMOHN SHEPreTHKH, Ha
CTHMYIIHPOBAaHHE HHEProcOEpeXeHHsI H IIOBBIMIEHHSI 3] (EKTHBHOCTH IIOTpeOIeHH S
BHEPrOPECYPCOB.

JInga Haimed crTpaHbl ¢ €€ OOJNBIIMMH 3arlacaMH SHEPropecypCcOB, I'MI'aHTCKOIM
IPOTSDKEHHOCTRIO BIeKTPHYECKHX CeTel, BBEICOKOH CTEIEHBIO H3HOCAa OOOpPYIOBAaHHS Ha
IIepBOE MECTO BBICTYIIAET 3ajJada oOecCIleueHHS HaJEKHOCTH H 3 (PEeKTHBHOCTH PaOOTHI
AIIEKTPOCETEBOIO KOMIUIEKCA ITPH OrPaHHYEHHBIX HHBECTHIIHSX H Je(HIIHTE BPEMEHH.

CrenyeT UMeTh B BHAY, UTO CO3HAHHE «HHTEIUIEKTYAIBPHOH CETH)» CTOHT OOJIBIIIHX
IeHer (HalpHMep, HTalbSHCKasd KomimaHud Enel, Hayar B 2001 1. peammsaipro
ILITHIIETHETO IIPOEKTa IO BHEIAPEHHIO «HHTEIUIEKTVAIPHBIX CETEH», ITOTpaTHiIIa B OOINEH
crmokHocTH 2.1 mpx eBpo). IlosToMy, Kak yKe OTMedaloch BBIIIE, B HaIlleH CTPaHe
paccMaTpHBaceTCAd KOHIETIIHA CO3JaHHSA SHEPrOCHCTEM C KOMOHMHHPOBAHHOH CETBIO —
COUYETAHHE «CIVIBHBIX» H «HHTEINIEKTYAIbHBIX» CeTeH, OOBeqUHSIOIIEe [ABE KOHIIEII[HI
B OJIHY — «CHJIIBHBIE M HHTEJUIEKTYaJIbHBIE CeTH». EE paspaboTKa OCYIIECTBISETCS IIO
CXeMe, YIBepKAEHHOH [ IpaBurenscTtBOoM PD.

B Hacrosmee BpeMd B pAOe  POCCHICKHMX  SHEPreTHYECKHX  KOMITAHHI
pas3pabaThEIBAIOTCS H PEATTH3YIOTCA IPOEKTHI, KOTOPEIE IPEXYCMaTPHUBAIOT HCIIOIL30BAHHE
AIIEMEHTOB TeXHOIormdeckoro 6a3mca Smart Grid.

YCIOBHO TakKHWe TIIPOEeKTHl MOXKHO PasJelINTh Ha 3 TPVIILL. CHCTEMHEIE,
HH()PacTPYKTYPHBIE H JIOKAJIbHEIE.

CucremMHble nmpoeKThL: co3gaHue B HHTepecax AO «CO ED3C» cucremer SCADA
EMS, crmocoOHOM 3aMeHHTh OOJIBIIIMHCTBO JIOKAIBHBIX, V3KOCIIEIIHAIIFHEIX KOMILJIEKCOB ITPH
IOIITOCPOYHOM, CPEIHECPOYHOM M KpPaTKOCPOYHOM IUIAaHHPOBAHMH  SIEKTPHYECKHX
pexxrMoB EOC Poccuit, mipH BEIpaOOTKE M OCYINECTBIIEHHH ITPOLEAYPEL MTOAAEPKKH PHIHKA
BIIEKTPOSHEPTHH H MOIIHOCTH, ITPH PACCMOTPEHHH HCIIETYEPCKHX 3asBOK Ha BBIBOJ B
PEMOHT OOOpPYAOBAHUA H B PSIE APYTHX CIIYYAEB.

HHpacTpyKTypHbI€ IPOEKThI:

— co3lanre H BHeJapeHHe sneMeHToB FACTS («Poccuiickue ceTH» coBMecTHO ¢ «CO
EDCy);,

- pa3BepThIBAaHHE HH(OPMAIHOHHO-H3MEPHTEIIBHON CHCTEMBI KOMMEPYECKOrO ydeTa
anekTposHepru (AUUC KVYD);

— pasBHTHE CHCTeMBI MOHHTOPHHIA IIEPEXOJHBEIX PEKHMOB, COCTOSINEH U3
PETHCTPHPYIONIHX  IIPHOOpPOB,  cHCTEM  OOMeHa  HHQOpPMaIHen  MeXIy
KOHI[EHTpaTOpaMH JaHHBIX M I[EHTPaMH VIIPaBIEHHS, a TaKXKe CPeJCTB 00paboTKH
ITOTYYEHHOH HH()OPMAaIHH,

— CTPOHTENILCTBO eJHHOH TEXHOIIOTHYECKOH CeTH CBS3H 3neKTposHepreTHKH (ETCCD)
Ha 0a3e MIMPOKOro BHEAPEHHS COBPEMEHHBIX ITH(POBBIX KOMMYTAI[HOHHBIX Y3JIOB 3a
CYET IIPOKJIAAKH BOJIOKOHHO-OITHYECKHX JIHHHIl CBS3H H PaJgHOPENIEHHBIX IIMHII,
MojiepHH3alnH BY-CBsa3H, pa3sBepThIBaHHSA CHCTEM CITYTHHKOBOH CBSI3H H ITH()POBOH
IIOABHJKHOM pamHocBssH.  [lo  3aBepmeHmro IIporpammer cosmanmsas ETCCO

AOKYMEHT MOAMUCAH ..

SHEKTPOHHOM NOANNCHIO THHKAIH OYIYT OXBaueHBI BCce 00BEKTH EDC

Ceptuchmkat:  12000002A633E3D113AD425FB50002000002A6 1 TTO3HIIHH POCCHHCKOH AIEKTPO3HEPTETHKH

Bnapeneu: llebayxora TateaHa AnekcaHapoBHa [IPEMATCTBHEM IS CO3JAHHA IIPOIPAMMHOIO
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— CO3JIaHHE HOBOH I[ETIEBOH MOJEIH OIEPaTHBHO-AHCIIETUYEPCKOrO yipariaeHnss EHOC
PoccHH H ITpaKTHYECKOH pealH3al[Hi 3TOH MOJEIH B paMKaX CO3/[aBaeMbIX 1[eHTpoB

VITPaBJIEHHS CETSIMH
— COBEPIIIEHCTBOBAHHE YCTPOMCTB PEIIeHHOH 3alMThl H aBTOMaTHKH (P3HA),
IIPOTHBOABAPHHHOM ABTOMATHKH (ITA), aBTOMATH3HPOBAHHBIX CHCTEM

micrieTdyepckoro  ympaBieHHa (ACHY), BelpaOoTka eIHHBIX  ITPOTOKOIIOB
B3aHMOAECHCTBHSA pasTHYHBIX [T-cHCcTeM B a3jeKTposHepreTHke. PadoThI 110 JaHHOH
TeMATHKE BEAYTCSA CETEBBIMH H I'€HEPHPYIOIIMMH KOMIIAHHSIMH. KoOopauHHpVIOIIEH
opraHusaier BeICTyIIaeT « CO EDCy.

JIokaJibHbIe MPOEKTbI — ITPOEKTHI, PealH3yeMble Pa3INYHBIMH 3HepPreTHYECKHMI
KOMITAHMSMI, KaK ITpaBHIO, COBITOBEIMHM H 3JIEKTPOCETEBBEIMH. OpPraHH3aIlis CHCTEM
MHOIOTapH(PHOrO Vy4YeTa, YCTaHOBKAa OHJUIHHTOBBIX CHCTEM, Pealn3alliisd YCTPOHCTB
ICTAHI[HOHHOI'O OrpaHHYeHHI H OTKIIFOUYeHH. [IoKa cHcTeMBl paldoTaloT pa3pO3HEHHO, Ha
Pa3IIHIHOH 3JIEMEHTHOM 0a3e H CBOMX BHYTPEHHHX IIPOTOKOIAX.

Ecin 0600IeHHass KOHIIEIIIHSI «CIIBHBIE H HHTEIUIEKTYalIbHBIE CEeTH» OVIeT
BHEAPEHA, TO POCCHICKHE B3JIeKTPHUECKHE CETH M3 «IIaCCHBHOH» CHCTEMBI IIEpeaayH
BIEKTPOSHEPTHH IIPEBPATATICS B «AKTHBHBIN» HHCTPYMEHT VIIPABICHHS PeKHIMaMI
paboTel. Takoil KOMIUIEKC IIO3BOIIHT Ha IIPHEMIEMBIX VCIIOBISX PEIIHTE ITIPOOIEMBI
3JIEKTPOCETEBOI 0 KOMIUIEKCA CTPAHEI.

[Io olleHKaM 3KCIepTOB, B 0003pHMOM OYAVIIEM Ha POCCHIICKOM TEXHOIOIHYECKOM
PRIHKE OYAYT IPeACTaBIeHBl TIPHHIMIMMAIGHO HOBBIE TEXHOIOTHH H 00OPYIOBaHHE,
HEOOXOAHMBIE IS peanu3alii  OOOOIEHHON KOHIEIMMH. Bo3pacraeT aKTHBHOCTH
KPYIIHBIX KOMITAHHH-IIPOH3BOAHTEIEH OOOPYAOBAaHHS H TEXHOJIOTHH B HAIEH CTPaHe,
HallpaBlIeHHAs Ha Co3JaHHe B PoOCCHH COOTBETCTBVIOIIEIO CETMeHTa TEXHOIOTHYECKOIO
PBIHKA.

Co3JlaHHe HHTeJUIEKTYalIbHOH SHEProCHCTEMBI ¢ aKTHBHO-aJallTHBHOH ceThio (MOC
AAC) mocTaBHT HAIly CTpaHY B OAHH PSA C MHPOBBIMH JIHJAepaMH B 0O0JIacTH
HHTEJUIEKTYaIH3al[HH SIIEKTPO3HEPTETHKH H CYIIECTBEHHO IOBBICHT SHEPTO3(] PeKTHBHOCTD
sKOHOMHKH P®D. IIo oIleHKaM 5KCIIEPTOB, pealH3allis IIPOeKTa II03BOJHT YMEHBIIHTH
IIOTEPH B POCCHICKHX 3IEKTPHYECKHIX CETSIX BCEX KIIAaCCOB HAITPsLKEHHA Ha 25 %, YTO JacT
3KOHOMIIO Iopsiaka 34—35 mupa kBT 4 B rox. Iloutn Ha 35 Mupd DO MOKHO OYIET CHH-
3UTh OOBEM KaIlMTAJIOBIIOKEHHIT B Pa3BHTHE CeTeH 3a CUET YBEIHYEHIHS HX ITPOITYCKHOH
CITOCOOHOCTH TI0 HOBBIM TEXHOJIOT HSIM.

I'pagyinasgd HHTeIUIEKTYalH3alisa SHEPreTHKH 110 Maciurady — OKHIAeMBIX
Ipeo0pa30BaHHH CpaBHHMA C TEMH PEBOIIOIIHOHHBIMH H3MEHEHHSAMH, KOTOPBIE ITPOH30IIUIH
B cepe CBSI3H M HH(POPMAITHH U CAEIAN IIPHBBIYHON PEaIbHOCTBIO MHTEepHET, MOOIIBHYIO
CBS3b M MHOMKECTBO JIPYTHX JOCTHJKEHHH COBPEMEHHOCTH, O HEY3HABa&éMOCTH
H3MEHHBIIIX ITOBCEAHEBHYIO KI3HD .

KOHTPOJIBHBIE BOITPOCKHI

1. B uém cyts xonnernmu Smart Grid?

2. Yro gBigeTcd TeXHIYECKOIT/TeXHOIOIIMYEeCKOI OCHOBOII Smart
Grid?

Hasoeure ocHoBHEBIE e Smart Grid.

4. HazoBHTe OCHOBHBIE KOMITOHEHTHI KOMMYHHKAITHOHHBIX TeXHOJIOTHH B
{{HHTEHJIEI{T}"EIJ]LHOﬁ CCTH».

.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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Ilpakmuueckasn paboma Ne 3
Jucnemuepuszauua UHMHCEHEPHBIX cucmem aekmpoirepzemurxu. SCADA

Ilesib: M3YUHTh CHCTEMBI JHCIIETYEPH3AIIMH M HcIojb3oBaHHe SCADA-CHCTEM B
3JIEKTPO3HEPre THKE
OcHO6bL meopulL:

B VCIOBHSX TOCYAApPCTBEHHOIO IIEHTPAIM30BAHHOIO IUIAHHPOBAHHS SHEPronoTpeOiIeHHs
OarmaHc SKOHOMHYECKHX HHTEPECOB TIPOH3BOINUTENEH M ITOTPeCHTENEH AEKTPOSHEPTHH CBOMIUICS Ha
YPOBHE T'OCYIAPCTBEHHBIX ITIAHOB, ITPH 3TOM ITOTPeOHTEND AOMKEH OB ITONYYATh 3alUIaHHPOBAHHOE
KOJIMYECTBO JEIEROH AIeKTPOSHEPIHH B YAOOHOE T Hero BpeMs. 1103TOMY OCHOBHOE HazHAUCHHE
SIIEKTPOSHEPTETHYECKOH OTPACIIH COCTOSTIO B HAAECKHOM, OecriepeOOoHOM SHEPrOCHAGKEHHH I10-
TpeOHUTENIEH B 3alUIAHHPOBAHHBIX OO0beMax. J[IIs JOCTHIKEHHS 5STOH IIEIH  OCYIIECTBIISTIOCH
VITPaBIIEHHE ITPOLIECCOM ITPOM3BOICTRA, IEpelaull H pacIpedelleHHs YIEKTPOsHepruH. Harpyska
PETYIIPOBATIACE Men1000M HPAMO20 YHpaeieHts — I10 TPeOOBAHHIO IPABHTEILCTBEHHBIX OPraHOB U
SHEPrOKOMITAHMI. B 3THX YCIIOBHSX ANIeKTPHYECKas SHEPTHI pacCMAaTPHBANIACh, ITPEXKIE BCETO, KaK
(prsHYecKast CyOCTaHIIMS, ITO3TOMY IIEPBOOYEPEIHBIM (H €JHHCTBEHHO HeOOXOIHMBIM) CPEICTBOM
VITPARIIEHHS SHEPrornorpebiicHHEM SRIISUIACh  asmoMAaniBUPOSAHHAS CLUCTEMA OLUCHEeNIYepCKo20
vupaenedus (ACJTY), BBEOIOIHSIOMIAS POJIb Peryilropa ITOTOKOB 3IEKTPHYECKOH SHEPIHH B
ITPOLIECCE €€ ITPON3BOICTRA, IIEPeIayun H PacITpeIeiIeHISL

[ToTpeGHOCTE B yueTe OONBIIIIX ITOTOKOB AIIEKTPOSHEPTHH ITPH ee SKCIIOPTE H IIPH IepeToKaX
MeEKIY SHEPrOCHCTEMAMH, OOBSIHHEHHBIMH SHEPrETHUYECKHMI CHCTEMAMH H B MacinTadax EmapHON
SHEPTETHYECKOM CHCTEMEI, 00YCIIOBHIIA HEOOXOAHUMOCTD CO3MAHHS IOKATbHbIX AGHOMANILEZUPOCAHHBIX
cucmem 1meperus (konmponsa) snekmposuepeeui (ACHD).

B repron repexofia K peIHOYHOH 3KOHOMHKE 3JIEKTPO3HEPIHS CTAHOBHTCS ITOIMHOLIEHHEIM
TOBApOM — OOBEKTOM KYIUH-TIPOAaKH. IIOCKOMBEKY ITpollece KYIUIH-IIPOAAKH 3aBepIllacTCs
TOJIGKO IIOCIIE OIUIaThl (peallH3aliH), SIeKTPOSHEPIHS Kak TOBap BBIPAKAETCS He TOJIBKO
KQIIHMYECTBOM, HO M CTOHMOCTBIO. IIpH 3TOM OCHOBHBIMH PHIHOYHBIMH ITApaMeTpaMH CTAHOBSTCS
KOIIMYECTBO HO/e3HO OMMYUeHHOIL SHepeull 1l ee OWIaUeHHAs CIMOoUMOCHb, a (POPMHPYIOIIHECS
POSHIYHBI H OITOBBIM PBIHKH 3JIEKTPOSHEPIMH IIPEACTABILIIOT COOOH TIO CYTH pPouIHOK HOAE3HO
nompeoneHH oil S1eKMmposHep 21,

PazBuTHE pBIHKA SIIEKTPOSHEPIMH HA OCHOBE SKOHOMHYECKOIO METOMA YIIPABIIEHHS
TTOTPeOOBaIO CO3MAHNS TTOTHOMACINTAOHBIX HEPAPXHYECKHX CHCTEM. aBTOMATH3HPOBAHHBIX CHCTEM
H3MepeHHs 31eKTposHeprid (ACHD), yueta morpeOneHns H cObITa nekTposHepriH (ACYIIC D),
micrieryepckoro yirparieHnI (ACJ[Y), KoHTpond H yueTa sHepromnorpedneHng (ACKYD).

OCHOBHas OCOOEHHOCTh SKOHOMHYECKOIO MeTOIa VIIPABIEHHS - PacCMOTPEHHE
SHeprornorpediIeHNs KaK ITIABHOrO 3BEHA, VITPABIIIEOIIETO PHIHKOM IEKTPOSHEPIHIL, KOTOPLIH B CBOIO
oYepellb MPeACTARISIETCS COBOKYITHOCTBIO COOCTBEHHO TEXHOJIOTHYECKOIO Iporiecca (IPOH3BOICTRA,
Iepe/ladyi, pacIpelelieHHsT H TIOTpeOleHHs 3IeKTPOSHEPIHH), YYeTHO-(PHHAHCOBOIO IIpoIlecca
SHEProIoTPeOIIeHHS, a TakKe IOIHTHKO-SKOHOMHYECKOro (OTPakKaromero TEKYINYIO ITOJIHTHKY B
00IIaCTH SHEPr OHCITONb30BAHHS).

CHcTeMa JUCIIETYEPH3AIHH - 3TO HA0OP almapaTHBIX H IIPOrPaMMHEIX CPEACTB, IS

HEHTPAI30BAHHOI'O KOHTPOIIA H VYIIPAaBJIICHHA HHMXCHCPHBIMI CHCTCMaMH OJIA HaHOoIIee
BQJ(IJEKTI[BHGI‘D HX HCIIOIIB30BdAHITA H MHHHMII3AIIHH PACXOJ0B Hd HX OﬁCHyHﬂ[BﬂIHIIE. HPH
BHCAPCHHH CHCTCMbI JICIICTUCPH3AIII HCITOIb3YCTCA Gﬁﬂp}fﬂﬂEﬂH}IE JIHAHPYIOITHX MHPOBBIX
HpﬂIIBEGI[IITEHEﬁ H CaMBbIC IICPCAOBBIC TEXHOJIOI'HI B o0macTH aBTOMAaTH3ALHH HHACHCPHBIX

SNEKTPOHHOW MOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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OCYIIIECTBIIIETCA C OJHOro pabouero Mecra AHcHeTdepa. J[HcIeTyepH3aIlHsd HHKeHEPHBIX
CHCTEM IIO3BOJISET IIOJJIEPKHBaTh HX paboTOCIIOCOOHOCTh H IIOBBIIATH 3(PQPeKTHBHOCTH
HCIIONB30BAaHMS  SHepropecypcoB. brmarojaps omnepaTHBHOMY KOHTPOIIO  COCTOSHHSA
HH)KEHEPHBIX CHCTEM H CBOEBPEMEHHOMY pearHpPOBaHHIO Ha H3MeHeHHS B paboTe CHCTEM H
O0OpYZOBaHHSI BO3MOKHO S(Q(PEeKTHBHOE TIIPHHATHE YIIPaBJICHYECKHX PelIeHHH |
TIIpe IyTIpekKaeHIe BO3MOKHBIX COOEB.

[IpH HCIIONB30BAHHH CHCTEM IHCIIETYEPH3AILMH HHKECHEPHBIX CHCTEM ITOBBIIAETCS
PaIOHAIIBHOCTh HCITONIB30BAHHSA BCEX BHIOB PECYPCOB H TEM CaMBIM YBEIHYHBAETCH
IMPHOBIIIE OT BKCIUIyaTallMH OOBEKTOB. ABTOMATH3HMPOBAHHAS CHCTEMA HCIIETYepPH3AIHH
HHKEHEPHBIX CHCTEM IT03BOISIET VUHTBIBATE SHEPI OPECYPCHI, HOPMHPOBATh HX ITOTPeOlIeHHE,
KOPPEKTHPOBATh padoTy OOOPYAOBAHHSA C YYETOM BHEIMHHX VYCIOBHH. TakmMm oOpazoMm,
KITHEHT MOKEeT SKOHOMHTB CYIIECTBEHHYIO JOII0 (PHHAHCOBBIX CPeJICTB M HAIlPaBIATh HX Ha

pasBHUTHE OH3HECA.

BHeapeHne cHCTeMbI JUCIIET Y€PCKOT0 YIIPABJIEHH A O3B OJISET:

e ['padmuecky, HarmsgHO O0TOOPakaTh HHPOPMAIHIO;

e BecTH yueT U aHaIH3 IoTpe OlIeHH I SHEPrOPeCypPCoB;

e OCVIIECTBIISITh KPYTIIOCYTOYHOE OIEPATHBHOE YIIPABIEHHE B 3aBHCHMOCTH OT
CHTYaI[HH Ha OOBEKTE,

= Torvamena mwAaAamanmassr.s mwrrramrr s amyrss s oamy o "
IOKYMEHT I:IGHT'IHCAH OCTOMHIIC Gﬁ'BEKTﬂ:,
ANEKTPOHHOM MOAMCKIO ecKoro (pakropa,
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TatbAHa AnekcaHopoBHa GGCHy AIBAIOHICTO IICPCOHAJIA,
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e IImaHmpoBaTh CEpBHCHOE OOCIIYKHBAaHHE O0OPYAOBAHI S,

¢ (OrepaTHBHO OTCIIEKHBATh COOH, IIPEAYIIPEK AT Pa3BHTHE aBAPHITHEIX CHTYaI[HH B
ITPEBEHTHBHOM PeXIME;

e DBrmaBars AHCIIETYEPY KOHTEKCTHBIE ITOACKA3KH B aBAPHITHBIX CHTYAIHSX,

e BecTH XypHaI COOBITHH B aBTOMATHYECKOM PEXKHUME, JOKYMEHTAIBHOE OITPEAEIIEHHE
ITPHYHH aBapHil, TTIOTEPh H HX BHHOBHHKOB,

e [lomydeHNe M aHAIIM3 JAHHBIX IS Pa3padbOTKH MEPOIIPHSTHI, HAIIPABIIEHHBIX Ha
TIOBEIIIEHHE SHeProa3(p PeKTHBHOCTH.

SCADA

SCADA (al0p. oT aHTIL supervisory control and data cquisition, oucnemuepckoe ynpasneHue
cbop OanHbix) — IPOTrPAMMHEIH ITAKeT, IMpeJHa3HaYeHHBIH I pa3padoTKH HIIM 00ecIIeYeHHS
paboTEl B peallbHOM BpPeMeHH cHCTeM cOopa, oOpadoTkH, OTOOpaKeHHS H apXHBHPOBAHH A
HHpopMalHH 00 o0O0beKTe MOHHTOpHHIa WM VyrapaBleHHI. SCADA MOXeT SBISAThCH
yacTeio ACY TII, ACKY D3, CHCTEMEBI SKOJIOTHYECKOI0 MOHHTOPHHI'A, HAYYHOI'O 3KCIIEpHMEHTA,
apTOMAaTH3alMH 34aHHI U T. 1. SCADA-CHCTEMEI HCITOIB3YIOTCS BO BCEX OTPACIISIX XO3SHCTBA,
rje Tpebyercsa obecleyMBaThk OIEPATOPCKII KOHTPOIBh 3a TEXHOIOIHYECKHMH IIPOIECCAMH B
peaIbHOM BpeMeHH. /laHHOe ITporpaMMHOe OOecCIieYeHHe YCTaHaBIMBAceTCS Ha KOMITLIOTEPHEI H,
IUIL CBSI3H ¢ OOBEKTOM, HCIIONB3YET JApaHBephl BBOAa-BeIBOAA WIH OPC/DDE cepBephl.
[IporpaMMHEIN KOJ MOXKeT OBITh KaK HaIlMCaH Ha S3bIKe IIPOrPaMMHPOBAHHSA (HaAIIpHMepP
Ha C++), TaK H CTEHEPHPOBAH B CPejie IMPOEKTHPOBAHHS.

HMHorma SCADA-cHCTEMEI KOMIUIEKTYIOTCS  JTOITOJIHHTEIIBHBIM [1O TULS
IIPOrpaMMHPOBAHHS TIPOMBIIUIEHHEIX KOHTpoUIepoB. Takne SCADA-CHCTEMBI Ha3BIBAIOTCH
HHTETPHPOBAHHBEIMH H K HHM J00aBIISIOT TePMHH SoftLogic.

TepmiH «SCADA» uMeeT ABOSIKOe TONKOBaHHe. Hamboriee IMMPOKO pacIpoCTpaHEHO
rmourMarne SCADA  Kak  IIpHIOKeHHSZ, TO  ecTh  IIPOrpaMMHOIO  KOMIDIEKCA,
00ECITIEUHBAIOINETO BEHITIONHEHHE YKa3aHHBIX (DYHKIMI, a TAaKXKE HHCTPYMEHTAJIbHBIX CPEJCTB
UL pa3paboTKH ATOro IIporpaMmHoro odecrieueHusa. OpHako, yacto 1moj SCADA-cHCTEMOH
ITOAPa3syMEBAIOT IIPOrPaMMHO-ararapaTHeIN KoMIUIeKe. I1ogo06Hoe moHnManne tepMiHa SCADA
OoJsiee XapaKTepHO I pasjela TelIeMETPHL

3HaueHHe TepMHHAa SCADA IpeTepriejio H3MEHEHHS BMECTE C Pa3sBHTHEM TEXHOIIOTHH
ABTOMATH3ALMM M YIIPaBJISHHS TEXHOJIOrHYeCKHMH ItporeccamMu. B 80-e romer moxg SCADA-
CHCTEMAaMH YaIlle ITOHMMAJHM ITPOr paMMHO-aIlIapaTHhIle KOMIUIEKCHI cOOpa JaHHBIX PeallbHOIo
BpeMeHH. C 90-x rogoB TtepMuH SCADA Oombile HCIIONB3YeTCA I 0003HAUEHHS TOIBKO
ITPOrpaMMHOH YAaCTH YEJIOBEKO-MAIIMHHOI O HHTep(erca ACY TII.
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SCADA-CHCTEMBI PEIIAIOT CIISAVIOIIE 3aayu:

OOMeH JaHHBIMH C «yCTPOHCTBAMH CBSIBH C OOBEKTOM» (TO €CTh C IIPOMBIILIEHHBIMI

KOHTPOJIJIEPpAMH H IIIaTaMH BBOJIa-BEIBOJIA) B PeajlbHOM BpeMeHH Yepe3 JpaiiBePHI.

O0OpaboTka HH(POPMAIIHH B PeajIbHOM BPEMEHH.

Jlormueckoe yIpaBlIcHHE.

OtobpakeHHe HH(pOpPMAIMH Ha 3KpaHe MOHHTOPa B YIOOHOH H MOHSITHOH IS YelIOBeKa

popmMe.

BepmeHne 6a3bl JaHHBIX PeaTbHOIO BpeMeHH ¢ TeXHOIOrHYe CKOH HH(pOpMaIlHEH.

ABapHiHas CHTHAIM3a1[HA H YIIPAaBJIEHHE TPEBOKHBIMH COOOIEHHSIMH.

IIoAroroBKa U reHeEpHPOBAHHE OTUETOBR O XOJE TEXHOIOIHYECKOrO IIPOoIeCCa.

OCVILECTBIIEHHE CETEBOI0 B3aNMOJIeHCTBHSI MexXay SCADA TIK.

OOecrieyeHHe CBS3H ¢ BHeImHHMH ITpriokeHsMH (CYEB]I, sneKTpoHHBIE  TaOJIHIIEI,

TEKCTOBBIE IIPOIECCOPRI M T.J.). B cHcTeMe VIIpaBIeHHS TIPeJIIPHSATHEM TaKHMH

ITPHIIOKEHH SIMH Yallle BCETO SBJISIOTCS IPHIIOKEHH L, OTHOCHMEIE K VPOBHIO MES.
SCADA-cucteMbl MO3BOILIEOT paspadareiBaTh ACY TII B KIHEHT-CEPBEPHOH HIH B

pacIpeielIEHHOH apXHUTEKTYPe.

OcHoBHBIE KOMITOHEHTEI SCADA. SCADA—cucTteMa 00BIYHO COAEPAKHUT CIIEIYIOLIIE

ITOJCHCTC MBI

JIpalBephl HIIH CEPBEPHI BBOJA-BEIBOJA — IIPOrpaMMEI, oOecIieuHBaroIue cBA3b SCADA
C IIPOMBINUIEHHEIMH KOHTPOIUIepaMi, CUETUMKAMI, ALl u apyrumMu ycTponcTBaMI BBOJA-
BBIBOJ[a HH()OPMAIHH.
CucTeMa pealpHOI'0 BPeMEHH — IIporpamMma, olecrneumBaroInas oO0paloTKy JaHHBIX B
ITpejieax 3aJlaHHOr O BPEMEHHOIO IIHKIIA ¢ YYETOM IIPHOPHTETOB.
Yenopeko-MarnHHHEIN HHTepdetic (HMI, anrn. Human Machine Interface) — HHCTPYMEHT,
KOTOPHIN TIPEACTAaBISET JaHHBIE O XOAE IIpoIlecca YelIOBEKY OIEpaToOpy, YTO IIO3BOIISET
OIlEPATOPY KOHTPOIHPOBATE ITPOIIECC H YVITPABISATH HM.
[Iporpamma-pegakTop i pa3paboTKH YelI0BeKO-MallIHHHOIO HHTepdeiica.
CucreMa JIOTHUECKOI'O VIIPAaBIEHHS — IIporpamMma, OOECIIEUHBAOIIAS HCIIOIHEHHE
ITOJIL30BATEIIECKHX IporpaMM (CKPHIITOB) JIOorHYeckoro ymparieHHI B SCADA-cHcTeMe.
Habop pengaxkTopos a1 X pa3padboTKH.
basza JaHHBIX pPeaJlbHOI'0 BPEMEHH — ITporpamMma, OOeCIIeUHBAIOIIAS COXPaHEeHHE HCTOPHH
IPOIECCA B Pe/KHME PealbHOI'O BPEMEHH.
CucreMa VIIpaBIEHHS TPEBOraMH — IIporpaMma, OOeCII€UHMBAIOIasd aBTOMATHYE CKHI
KOHTPOIIb TEXHOIOTHYECKHMX COOBITHH, OTHECEHHE WX K KaTErOpHH HOPMAallbHBIX,
MIPeAYIIPEKAAIONMX WIH aBapHIHBEIX, a TakXke OOpaldoTKy COOBITHII OIEPaTOPOM HIIH
KOMITHFOTEPOM.
['eHepaTop OTYETOB — ITporpaMmMa, 00eCIIeYHBAIOIASA CO3MaHHeE ITOIE30BATEIILCKHX OTUYETOB
O TEXHOIOrHYeCKHX COORITHAX. Habop pemakTopoB A1 HX pa3paboTKH.
BHenrHne mHTepQech — cTaHAapTHBRIE HHTIepPQechl 0OMeHa JaHHBIMH Mexay SCADA u
apyrumu mprnoxeHsaMi. O0sryHo OPC, DDE, ODBC, DLL uT. 1.
KOHIIEIHH CHCTEM

TepmuH SCADA O0OBIYHO OTHOCHTCH K IEHTPAIH30BAHHBIM CHCTEMAaM KOHTPOIS H

VIIPABIIEHHS BCEH CHCTEMOH, IIH KOMIUIEKCAMH CHCTEM, OCVIIECTBIIEMOIO C VYaCTHEM
YyelloBeKa. DBONBIMHHCTBO VYIIPABJLSION[MX BO3JEHCTBHIL BBIITOIHSASTCS aBTOMaTHUYeCKH RTU

i [1JIK. HemmocpeactBeHHOE yipaBiieHHe mmporeccoM 00brdHO obecneunBaeTca RTU wnn PLC,
a SCADA vmpaBnger pexumamMu paborel. Hampumep, PLC MoOXKeT YIIPpaBISTh ITOTOKOM
OXIIaKIArOIeH BOABI BHYTPH YaCTH IPOM3BOACTBEHHOrO ITporiecca, a SCADA cucTtemMa MOKET
IIO3BOIIMTE OIlIEparTopaM HM3MEHITh VCTAaBKHM JJIS IIOTOKA, MEHSTh MAapIIpPyTHl JIBHKCHILSI

AOCKYMEHT NOANMMCAH TaKke CIeIUTh 33 TPEBOKHBIMH COOOITSHILSIMI

SNEKTPOHHOWM NoANMUChIo | A P n
Ceprudukar ' 12000002A633E3D113AD425FB50002000002A6 BBEICOKAS TEMIIEPATypa, KOTOPHIE JOIKHBI OBITH
Bnaneneu: | lWe6ayxoBa TatbaHa AnekcaHapoBHa 'Op TOIIKEH CBOEBPEMEHHO pearHpoBaTh. [[HKIT

pe3 RTU wmn IIJIK, B To Bpemsa kak SCADA
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CHCTEMA KOHTPOIMPYET IIOTHOE BEITIOIHEHH E I[HKIIA.
Coop manHpIX HaumHaeTcad B RTU mwm Ha ypoeHe PLC M BKIIOYaeT — ITOKa3aHHSI
H3MepPHTEIILHOro IpHOopa. Jlanee JaHHBIE COOHPArOTCS H (POPMATHPYIOTCS TAKHM CIIOCOOOM,
YTOOKI OIEPATOP AUCIIETUYEPCKOH, UCTIONB3YsI HMI MOT IIPHHSATE KOHTPOIMPYIOIIHE PEIIEHNST —
KOPPeKTHPOBaTh IIH IIpepBaTh cTaHAapTHoe yrpaBiaeHHe cpeacTBamMu RTU/ITJIK. JlaHHBIE
MOTI'YT Takke OBITH 3allMCaHBl B apXHB IS IMOCTPOSHHUS TPEHIOB M APYTOH aHaIMTHYECKOH
00paldoOTKH HAKOIIJIEHHBIX JaHHBIX.
WebSCADA

[Tox TtepmvmHOM WebSCADA, kak IpaBHJIO, IIOHHMAEeTCsS pealH3alfsd 4YelIOBEKO-
MarnHHHoro HHTepderica (HMI) SCADA-cucTeM Ha 0OCHOBE wWeb-TEeXHOIOT HI.

DTO TIO3BOMISET OCVIIECTBISITE KOHTPOIR M vhpaBileHHe SCADA-CHCTEMOH dYepes
CTaHJapTHEIN Opays3ep, BEICTYITAOIIETO B 3TOM CIIYYae B POIIM TOHKOI'O KIIHEHTA.

ApxuTeKTypa Taknx cHcTeM BKIo4YaeT B ce0d WebSCADA-cepBep H KIHeHTCKHE
TepmuHaidbel — [IK, KIIK mm moOminpHbIe TenedoHel ¢ Web-Opayzepom. IlogkmodeHue
K1HeHTOB K WebSCADA-cepBepy uepes Internet/Intranet mo3BonsgeT HM B3aHMOJCHCTBOBATh C
IIPHKIIaJHOH 3aJadell aBTOMAaTH3aIlHH Kak ¢ IpocTol web mwm WAP-crpanmiei. OgHako Ha
naHHoM 5Tare pa3BHTHI WebSCADA emé He JOCTHITIO YPOBHS IIHPOKOIO ITPOMBIIIIEHHOTO
BHEJIPEHHUS, TaK KaK CYIIECTBYIOT CIIOKHOCTH C 3aI[HTOH IlepefaBacMOH HH(popMaIHH. Kpome
ATOro, peanH3anusa (YHKIHH YIIPABIEHHS Yepe3 Hesall[HIIeHHble KaHallbl CBS3H ITPOTHBOPEYHT
cooOpakeHHsM Oe30IMacCHOCTH OO0ro IMPOMBIIIEHHOIO OO0BeKTa. B CBA3H C O3THM, B
OOIBIIHHCTBE cIy4aeB Web-HHTep(deichl HCITOMB3YIOTCS B KaUueCTBE YAAIEHHBIX KIIHEHTOB IS
KOHTPOIIS H cOopa JaHHEIX.

KOHTPOJIBHBIE BOIIPOCHI

I. UTo TMO3BOISET OCVYIIECTBIISITH BHEAPEHHE CHCTEMBI  JTHCIIETYEPCKOrO
VIIPaBIIEHHS

2. IloscHure TepMuH «SCADAY.
Kakmue 3agaun pemarot SCADA-cHCTEMBI?
4. HazoBuTe ocHOBHBIE KOMIIOHEHTEI SCADA.

b

Ilpakmuueckan pavoma Ne 4
Aemomamusupoearrsle cucmemsl IJIeKMPOIHEP eMUKU

I eab: m3yunth QyHKIMH H cocTapsmorme ACJ[Y, ACYD, ACKYD
OcHO6bL meopulL:

ABTOMATH3HPOBaHHAA CHcTeMa JgHcrnerdyepckoro  ympaBleHHa (ACJY) EBC
IIPEACTABIIIET COOOH  HepapXH4YeCKH  IIOCTPOEHHYH)  YEJIOBEKO-MAIIMHHYIO  CHCTEMY,
OOECIIEUHBAIOIIYKO II0 BCEH TEPPUTOPHI, OXBAaThIBAEMOH 3IEKTPHYECKHMH CETSAMH, cOop,
npeoOpa3oBaHHE, Iepeady, IlepepaboTKy H oToOpakeHHe HH(OPMAIHH O COCTOSHHH H PeXHME
SHEPrOCHCTEMEI, (POPMHPOBAaHHE HAa OCHOBE cOOpaHHONH HH(POPMAIHH, IIepefady H pealH3allHIO
VIIPABJIIIOMIMX KOMAHJ C ILEIbI0 BBIOIOIHEHHS CHCTEMOH (3a CYEeT paclolaraeMbIX CPeliCTB)
(QYHKIMI HaJeKHOIO H SKOHOMHYHOIO CHAaOXeHHS 3JIeKTPHUYECKOH H TEIUIOBOH SHEPIHEeH
TpeOyeMOro KayecTBa BCeX €€ MOTPeOHTENIEH.

ACJTY Bxmro4yaeT B ceOsL:
OOKYMEHT MNOAMMUCAH I (YBL) B 1Y EBC, O1Y OBC, JAC 55C,

3NEKTPOHHOW NOAMNMUCHIO - y .
Ceptucbukar: 12000002A633E 3D113AD425FB50002000002A6 "Hit SnekTpreckux cetedt (I13C);

Bnapeney: * lLeBsyxosa Tateaka AneKcaHposHa HHS TEXHOIOrHYe CKUMH Irporieccamu (ACYTII)
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® JICHTPAJIM30BAHHBIC H JIOKAJIBHBIE CHCTICMBI dBTOMATHHUCCKOI'O DPCIYIIHPOBAHHA H

VIIPaBIICHHSL.
Bce snementel ACJITY EDC oO0pemuHSeT eauHas IIepBHYHAS CeTh cOOpa M Ilepeldauyl

ONepaTHBHOH HH()OPMAIHH H YITPABIIIFOIIHX KOMAHT.

OcHoBHOH cocTtapmrorell ACJ[Y B YBII gBmsmrorcs omnepaTHBHBIE HH()OPMAI[HOHHO-
yrpaBirornie komrniekchl (OMVYK), ¢ ImoMOIpo KOTOPBIX JHCIeTYepcKHH IepcoHan 1[J[VY,
OHY u LJIC ocyIuecTBISIeT: KOHTPOIB 3a TEKVIIHM COCTOSHHEM VIIPABISEMOH SHEPTOCHCTEMEL
(cxeMOH, peKHMMaMH H CPeJCTBaMH YIIPaBIIEHHS), PEeTPOCIEKTHBHBIN aHAIH3 ITPOHCIIEIIIHX
COOBITHH, OIIEHKY IIepPCIIEKTHBHBIX PeKHMMOB. Mcrmoims3ys HHQOPMAIHIO O TeKyIIeEM H
IIEPCIIEKTHBHOM COCTOSHHH 53C, rpad)HKax Harpy3KH, IUIaHaX ITPOBeJeHHSI PEMOHTHBIX padoT
II0 OIEPATHRHEIM 3asBKaM C YUETOM YKa3aHHI H PEKOMEHIAIINH JUCIIETYEPCKIX HHCTPYKIIHHI U
IHPEKTHBHBIX MaTEPHAIIOB, JHCIIETYePCKHH ITepcOHall 00 CTIEUHBAET:

e BHIPaOOTKY BO3ACHCTBHI Ha YIIpaBIfgeMble OOBEKTHl (perymHpoBaHHe pexuma O3OC I10
aKTHBHOH H PeaKTHBHOH MOIIHOCTH, BKIIOYAs peryJIHpOBaHHe TI'pPa()HKOB HarpPy3KH
AIEKTPOCTAHIIHIT);

® BBEIBOJ OOOpPVAOBAaHHUA H CPEACTB aBTOMAaTHUECKOIO H OIIEPATHBHOI'O VIIPABIECHHS B
PEMOHT H BBOJI X B pabOTy IIOCIIEe PEMOHTA,

® BBOJ B padoTy HOBOro 000OPYIOBAaHH A H CPEJICTB YIIPABIIEHH,

® I3MEHEHHE CXEMBI KOHTPOIMPYEMOH CETH,

¢ JIHKBHJAI[MIO aBApHIHBIX CHTYAL[MII H BOCCTAHOBIEHHE HOPMAJIBHOTO Pe’XKiMa padOoThH
D0C:

3

® BeJeHHE ONIePaTHBHOH OTYETHOCTH,
e IIepeJavy OlepaTHBHOH HH() OpMaLlHH.
YIIpaBJSIOIHE BO3AEHCTBHA IIepeldar0oTcsa IHCIIETYEPCKHM IlepcoHanoM LY, OJ1VY,

[IJIC Ha omnepaTHBHO ITOAYHHEHHBIE OOBEKTHI YePe3 JUCIIETUEPCKHI IIEPCOHAIl 3THX OOBLEKTOB
UM HernocpeACTBeHHO Ha ACYTII H cHCTeMBI aBTOMATHUYECKOI'O PETYIIMPOBAHHS M YIIPABIICHH T
SHEProoOBEKTAMH C IIOMOINBIO YCTPOHCTB TelIeYIIPAaBIEHHI. YIIPABRISIOIME BO3ICHCTBHI
00eCITeYHBAIOT H3MEHEHHE:

® CXeMBI 3JIeKTPHYECKOH CETH,

e cocTaBa 00OpyAOBaHHS MEKTPOCTAHIIII H ITOACTAHIIII,

® AITrOPHUTMOB M ITapaMeTPOB HACTPOHKH CPeJCTB aBTOMATHYECKOIO H OIIEpaTHBHOIO
VIIPaBJIEHU,
YCTPOHCTB aBTOMAaTHKI,
Harpy3KH arperaToB IeKTPOCTaHI[HI,

Harpys3KH IoTpeOHUTENEN,

HAIIPSDKEHII B KOHTPOJIBHBIX TOYKaX 3IIEKTPHYECKOH CeTH (IOCPEACTBOM BO3AEHCTBHS
Ha BO30YXKJIeHHE CHHXPOHHBIX MAIlHH, BKIIOYEHHS IIH OTKIIIOYEHHS VYCTPOICTB
KOMIIEHCAIIHH PeaKTHBHOH MOIITHOCTH, ITepPEeKIIIOUYeHH S TPaHC()OpPMaTOPOB).

Bce 3amauym yIpaBiIeHHS, KOTOpble OOeCIIeYHBAIOT (DOPMHPOBAHHE YIIPABJISIOIIHX
pPEIleHHI, HAeISITCS Ha OITHMHM3AI[HOHHBEIE H OIIEHOYHEIE. PellleHHe ONTHMH3AI[MOHHBIX 3aJay
IOCTHTAeTCS IMPH YIOBIETBOPEHHH KaKOIO-JIMOO KPHUTEPHS OITHMHM3ALMI, a OLIEHOYHBIX 3aJay
— IIPH VIOBJIETBOPEHHH COOTBETCTBYIOIMX VPaBHEHII COCTOSHHS 00BEKTa.

OCHOBHOH 3agaueH yrpasineHHI EDC gBisgeTcs HageKHOe CHaOXKeHHe AMeKTPHYeCKOH H
TEIUIOBOM SHEPrHeil TpefyeMOro KadecTBa IIPH MHHHMAIBLHBEIX 3aTpaTaX Ha €€ IIPOH3BOACTBO,
npeobpa3oBaHHe, Iepeaady M pacIIpelelIeHHe, II03TOMY OCHOBHBIM KPHTepHEM IIPH BBRIPabOTKe
VIIPaBJLIFOINNX PEIIEHNI Ha BCEX YPOBHSX HepapXHH yIpaieHHS EDC, Korja 3T0 BO3MOXKHO,
HCIIONB3YETCAd MHHHMYM 3aTpaT B TEYeHHE pacCMaTpHBAacMOro IlepHOJa BpPeMEHH.

AOKYMEHT TTOATMCAH X TEPPHTOPHI, OXBaThIBAEMBIX ceTsMH EOC,

3NEKTPOHHOWM NOANUCHLIO = ENC (O30

CepTudukar: - 12000002A633E3D113AD425FB50002000002A6 JaBJICHHA JUIA PasiIHMiHBbIX YaCTCH ( )
Bnapeneu: lle®ayxosa TateAHa AnekcaHapOBHAE . B3dHMHOC COIJIdACOBaHIEC C HCIIOIIB30BAHIHCM

i M pemeHHH 3agady B ACJY HeoOxommmo
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00ecCITeyHTh TPeOOBaHIS 110 KaYeCTBY 3IeKTPHUYECKOH M TEIUIOBOH SHEPIrHH H IO HaJeKHOCTH
3JIEKTPOCHAOKeHHS H TETUIOCHAOKEHHS ITOTPpeOHTETIEH.
HMu} opmarmonHoe obecrieyeHre ACJ[Y cocTOHT H3 CleAyIoIeH HH(pOpMaIlHH:

e IIPOTHO3a METEOpPOIOrHYEeCKOH  OOCTaHOBKH — IS IIOBBIIIEHHS TOYHOCTH
IIPOTHO3HPOBAHHS HarPY3KH H BEPOSATHOCTEH OTKa30B 000pPY/I0BAaHHS,

e MaHEBPEHHBIX XapaKTePHCTHK arperaToB H DBIeKTPOCTAaHIMH — I pacueTa HX
pacrionaraeMoi H pa0bo4eH MOIMHOCTH H CcOCTaBa palOOoTaroIero H Pe3epBHOIO
000py1OBaHHS HA HHUX,

® OTKa30B OCHOBHOro obopymaoBanusa EDC — I pacdyeTa H IIPOTHO3HPOBAHHS €r0

ITOKa3aTelIeH HaJleKHOCTI,

® KayecTBa TOIUIMBA, KOTOpPOE mnocrarisiercaHa T3C,

® COCTOSIHHSI OCHOBHOIO 000py10BaHHS (reHepaTopoB, JIOII, TpaHchopMaTOpoOB H Ip.) —
19 TIPHHATHS PpelIeHHsS O BpeMeHH BHIBOJAa €ro B PeMOHT (OmNpefemseTcs
3a0IarOBPEMEHHO B IIPOIECCE €0 JHATHOCTHKH ),

e (pakTHUecKH oOOecIieYHBacMOIl HaJeKHOCTH 5SIeKTPOCHAOKEHHS H TeIIOCHAOKEHHS
rnmorpedurenel — 11 BRIOOpa OIITHMAIbHBIX CIIOCOOOB €€ TOBBIIIEHHS, ITPOrHO3a
IIPHTOKAa BOABI B BogoxpaHwmina [I'5C — g ONTHMH3AIMH  BEIPAaOOTKH
3JIEKTPO3HEPruH Ha ['OC.

HeobOxommmasa HHQpOpPMAaIM ITOCTYIIaeT H3BHe MM BEIpaOaThiBaeTcsa BHYTpH EOBC B
Ipolecce yIpaBlIeHHS. B 1polecce yIpaBleHHS HaHOOIbIIHe OObeMBI HH()OpMAaI[HH
BRIPAOATHIBAIOTCA H  HCIIONB3YVIOTCS B TeMIle IIpollecca IIPOM3BOJACTBA, Ilepedaud U
pacIIpeielIeHHs 3IeKTPO3HEPIHH. PasHbIe yIIpaBiIsgeMbIe IPOIECCH H3MEHSIOTCS ITO-Pa3sHOMY:
OBICTPO, HEMOCTATOYHO OBICTPO M MEIJIEHHO, COOTBETCTBEHHO H 3aJEPXKKH B peaymi3al[iH
VIIPABILIFOIIMX BO3AECHCTBIIT OYyIYT pasiIHYHBIE, Pa3IHYHBIM OVIeT M BpeMS IIONYUYEHHS H
HCITOJIb30BaHH I HH()OPMAILIHH.

HMupopmargss, koropas oOecneyHBaeTcs CpelAcTBaMH TelleMeXaHHKH, Ha3bIBaeTCs
TEIIEMEXAHHYECKOH. PacCMOTpHM ITpHMEpPHBIE JOITYCTHMBIE [QHAIIA30HBI €€ 3aIePKKH IIPH
nepegadye OT OOBEKTOB VYIIPABIIEHHS B ILIEHTP VIIPaBIeHHS (KOHTPOJIbHAS HH(OPMAIHI) H
o6paTHO (KOMaHIHAasSI HHpOpMAaIlHg):

e HH(}OPMAIHI IS aBTOMAaTHYECKHX ITPOTHBOABAPHHHBIX CHCTEM (TEIEOTKIIOYEHHE) —
IECSITKH MHUIUTHCEKYHI,

e TelleCHTHAIM3aI[H I ITOMOKEHII BEIKIFOUATENEH U pa3beAHHUTEIEH — CEKYH/IBL,

e TeJleH3MePEHHSI KOHTPOIHPYEMBIX ITapaMeTPOB (MTHOBEHHEIE 3HAUEHHS) — €JHHHIIBI H

ACCATKI CCKYHI,
® TCICH3MCPCHIA, TCIICPACHCT (I]HTEI‘IJEIHBHBIE BHﬂ'LIEtHIIH) — HECKOIIBKO JCCATKOB CCKYH],
® TCICH3MCPCHIA H TCIICKOMAHABI I CHCTEM aBTOMATIHMECKOI'O PEI'VIIHPOBAHIIA — JO 1
C,

e TeneynpanieHHe (TY) — HeCKOIBKO CEeKYH]I,
e OTBeTHad TenecHrHamzalug (mocne TY) — gm0 10 c;

e MeXYPOBHEBBIH MAIIMHHBIL OOMeH MeXAy HH(QOPMAaIlHOHHBIMH OazaMH JaHHBIX OBM
OHNYK — HECKOIIBKO MHHVT,
e IHCIIETYEPCKas BEJOMOCTH I10 IIPOH3BOJICTBY H IMOTPeOIIeHIH IO SHEPIrHH — 1 pa3 B yac.
KadyecTBO TeneMexaHHYeCKOH HH()OPMAIHH OIIpeJelIseTcs IOrPelHOCThI0 (KIIaccoM
TOYHOCTH) BceX YCTPOHCTB, BXOISIIHX B I[EIOYKY MepeJadyld HH(QOPMAIHH, H JIeKHT B IpeJlenax
OT JIOJIEH ITPOLIEHTA JO HECKOJIBKHX ITPOIIEHTOB.
KpoMe TOro, cyiecTBeHHOE BJIHSHHE Ha KadeCTBO TeJIeHH(OpPMAaIlHH OKa3bIBAET
3anasAbplBaHie Telnernepedayd. YToOsl YMEHBIIHTE 3TO 3ala3AblBaHHe, IIPHXOTHTCS YBEITHUYHBATD

AOKYMEHT MOANUCAH )OCTh Ilepedaud HMHMOPMAIMH, YTO eOyeT

SNEKTPOHHOW NOAMUCKIO | p 3 bop ’ 1PELY
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ABTOMATH3AIHA H JHCIIETYePH3AIHA CHCTEM YIIpaBJIeHHA SHeprocHadokeHueMm (ACVYD)
ACYD3 oOecrieynBaeT aBTOMAaTH3HPOBAaHHBIH cOOp H 00palOTKy HH(DOPMAIIHH,
TpPeOVIOIENHCS IS OIEPAaTHBHOIO  VIIPABIEHHS SHEProcHAOKEHHEM  ITPOMEBIIIUIEHHOTO
IIPEAIIPUSTHS, OIMTHMH3AI[MH  pabdOThl  3HEPrETHYECKOrO  OOOPYAOBAaHMS H  PEXNIMOB
IIPOM3BOJACTBA, M IIOTPeOIEHHS pa3IHYHBIX BHIAOB SHEPrHH, PeEIIeHHS OpraHH3aliOHHO-
3KOHOMHYECKHUX, OTYETHO- CTATHCTHYECKHX H APYTHX 3a0a4.
[enu BHeapeHHs ACY 3.
e CHHMIXEHHE VJEIbHBIX 3aTpaT TMOTPEOIIEHHS SHEPrOPECYPCOB 3a CUET CHIDKEHHSI
ITOTEPD M OIITHMH3AIMH PACIIPEICIIEHHS SHEPTOPECYPCORB,
e [lOBEIIIIEHNE OIEPATHBHOCTH VITPABJIEHI KaueCTBa SHEProodeCIIeueHIST,
e MoHHTOPHHT TOTPeONIEHNI W pPaclpelelleHHs 3HEPropecypcoB B PealbHOM
BPEMEHH,
e JIMCTAHIMOHHOE VIIPABIEHHE PEXHUMaAMH PpadOThl CHCTEM SHEProCHaOKEHHI
ITPEITTPHSTHS,
e HHTerpanus B eIHHYIO CHCTEMY VIIPABIEHHU S ITPEIITPHSITHEM,
e (CoOKpalleHHe VIEIbHOH 5SHEProéMKOCTH TIPOHM3BOJICTBA 3da CUET PaAI[HOHAIBHOIO
PacXoJOBaHU S SHEPrOPECYPCOB,
e [loBBEIIIEHHE CHCTEMHOH HaJEKHOCTH H KO3(p(HIHeHTa TOTOBHOCTH 000y OBaHHS,
e VYBEIHYEHHE CPOKOB CIYKOBI SHEPreTHUECKOTO OOOpYAOBaHMSA 3a  CUET
OITHUMAJIEHOI'O PeXHMa SKCILUTYaTallHH,
¢ (CBOEBPEMEHHOE IIPeJACTaBIIeHHE  OIEPaTHBHOMY  IIEPCOHAIY  JIOCTOBEPHOI
HH(POPMAaIlHH O XOAEe TEeXHOIOIHYeCKOro IIPOoIecca, COCTOSHHSI 0OOpYJOBAaHHS H
CPEICTB VIIPABIIEHHUSA C IIEIBIO IIPEAOTBPAIEHHS M OBICTPOH JIMKBHAAI[HI
HEHOPMAJIbHBIX aBaAPHHHLIX H ITOCIIEaBAPHIHBIX PEXIMOB B 3JIEKTPOCHA0KEeHHH,
e VYIIVUIIEHHE JIHATHOCTHKH IIEPBHYHOrO OOOPYIAOBAHMS M CHHJKEHHE 3aTpaT Ha
PEMOHT O0OpPYIOBAHH,
e (OOecrneyeHHe PETPOCIIEKTHBHOH TEXHOJIOTHYECKOH HH()OpPMAaIHEN — PerHCcTPaIlis,
apXUBaII COOBITHII,
e Pacuer mokazarenedl I aHalH3a, ONTHMH3AIMN M IUIaHHPOBAHIMSA PadOTHI
00OpYJOBAHHS H €T'0 PEMOHTA,
e [loBBIIIIEHNE HAAEKHOCTH PAOOTHI CHCTEM 3HEPrOCHAOKEHN B IIETIOM.
OcHoBHBIE (PYHKIHH ACY snekrpocHaOxkeHHI (ACYD):
e IIpormBOaBapuiiHas 3ammTa OOOPYAOBAaHMSA HSHeproodecriedeHHs (JIOKaIIbHEBIE
cucTeMBI Ha Oaze [[P3A);
e TexHHYeCKHH y4YeT 3JeKTPO3HEPIrHH, ()OPMHpPOBaHHE HH(POPMAILHMH O ITOTPeOIeHHH
SHEPTOHOCHUTEIIEH
e @OpMHpOBAaHHE Ha JHCILIEE OIlEpaTopa MHEMOCXEMBI 3IEKTPOCHAOKEHHUS C
oTOOpakeHNeEM HaHOOoJIee BaXKHBIX ITaApaMETPOB,
o IlpemyrnpenurenbHas M aBapHIHAS CHTHAIH3AI[HA |
e JlMarHocTHKa H  KOHTPOJb  HSHEPreTHYecKoro  o0opyJoBaHHSI  (pecypcoB
BBRIKITFOUATelIeH, IBUraTeIel H ap.);
e J[HAarHOCTHKA COCTOSHHS aIlllapaTyphl H IIporpaMMHOro odecrieueHnss ACYD3,
Peructpaigisa cocTosHHSI 00beKTOB ACY D H IeHCTBHIL OIepaTopa, B TOM YHCIIE:
e TIIOCIENOBATEIHFHOCTH CpadaThIBAHMS 3a[UT H IIPOTHBOABAPHITHON aBTOMATHKH,
e BeJcHHEe CYTOYHOH H CMEHHOH BeJOMOCTH, Ipa()HKOB H3MeHEHHS TeKYIIHX
ITapaMeTPOB, apXHBa (B TOM YHCIIE aBapHHHON HH(POPMAITHH);
e 3HAYEHHI KOHTPOJIHPYEMBIX ITapaMeTPOB (TOKOB, HAITPSKEHHIL, YaCTOTHI, MOIITHOCTH

AOKYMEHT [NOANUCAH MOMEHT cpaOaThIBAHHS 3AIHT C IIPHCBOSHHEM
ANEKTPOHHOW NOANUCHIO P b

Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
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e IIPOBEpPKa JOCTOBEPHOCTH BXOIHOH HH()OPMAIIHI,

e 00palboTKa M BBIBOJ Ha S5KpaH JHCIUIES HHPOPMAIHH O COOBITHSX B TEKCTOBOMH
(TaOmHYHOI) popMe;

e BEJIEHHE BO BceX KOHTporiepax ACYD eIHHOI 0 BpeMEHH,

e OCIMJUIOrpaHpOBaHHE MTapPaMETPOB aBAPHITHBIX H ITEPEXOIHBIX,

e H3IMCPCHIC KAaUCCTBa 3JICKTPOSHEPITIH.
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ObopygosaHve
PucyHok 3 - ACY TII npe QImpHaTHA

Opranmzanus BHeAPEHHAA ABTOMATH3HPOBAHHBLIX CHCTEM YU€Ta WIEKTPO3HEepPran
NPOMbIILIEHHBIX MOTPedHTEIeH

B cBmH ¢ geduIipTroM MOIDHOCTH OQUBINOE 3HAYEHHE ITPHOOPETaeT —IeJIeHAITPaRIIEHHOE
PErYIIHMpPOBAHHE PEKHMOB  SNEKTPOITOTPEOIeHHS  ITIPOMBIIDIEHHBIX ITPEMIPHSITHIL € IIEIBIO
BEIPABHHBAHHS I'Pa(PHKOB HAIrPy3KH. 3T0 MOKHO OCYIIIECTBHTB:

l.  SKOHOMHYECKHMH METOAAMH C HCIIOIB30BAaHHEM MHOIOCTABOYHBIX, AH((epeHIHPOBaHHBIX

IT0 BpeMeHH CYTOK TapH(OB,
2.  OIlepaTHBHBIM KOHTPOIIEM 3a SJIEKTPOIIOTPeOIIEHHEM CO CTOPOHBI  BHEPIOCHCTEMEBI  H
ITOTpPeOHTENEH,

3. HEeNocpeJCTBEHHBIM YITPAaBIIEHHEM HATIPy3KOH ITpe IIPHSATHI U1 BEIPABHHBAHHS I'Ppa]pHKa.

PerleHne ykKaszaHHBIX 3aJad BO3MOKHO TOIBKO ITPH VCIOBHH IIHPOKOIO BHEIPEHHS HAa
IIPOMBIIDIEHHBIX  IIPEATIPISTHSAX — aBTOMATHBHPOBAHHBIX  CHCTEM  KOHTPOII M VUeTa
snekTpornorpetneHns (ACKY D), IMo3BOISIONTHX:

- IIOBBICHIE TOYHOCTb, OIICPATHBHOCTD H MJOCTOBCPHOCTE WVHUETA PACXOJd IJIICKTPOSHCPIHH H
MOIITHOCTIL,

-  BBIOIOIHATH DHEPE],TI[E-I{E-]IHI KOHTPOIIb 34 PEHRIMAMH EEI’IEI{'I‘[)IZZI]’['CJ’.[‘pIE6]’[81—]1L‘r]j B TOM HICJIC KOHTPOIIb
JOI'OBOPHBIX BETOTHITH JICKTPOSHEPITHI H MOIITHOCTH,

: “"”““""ES’&ME;.‘-T-"&D"EHJ&H cALLTIOTT  TMeTTDHTHAM 34 TIPEBBIIIEHHE JIOTOBOPHBIX H

INEKTPOHHOW NOANMUCLIO
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[Impokoe BHeapeHHe ACKY D Ha MPOMBIITIEHHBIX ITPeMIPHATHAX Havyalock B 1993 roxy. B
HACTOSIIEE BpeMd PeIllcHHeEM 33Jad aBTOMATH3AIMHM V4eTa SIEKTPOSHEPIHH ToTpeOHTeIeH
3aHIMAETCS CEKTOP ITPOMBIIITIEHHOIO YYeTa, BXOMSIII B COCTAB CITY’KOBI aBTOMATIHZHPOBAHHOIO
yuera (CAY). OCHOBHBIMH 3a/iadyaMH CEKTOpa SBJISTEOTC ST
- ITPOBEJEHHE ITyCKOHANTAA04YHbIX padoT (ITHP) rmo BHORE yCTaHABIIMBaeMBIM CHCTEMAM VUETa,

= BBITIOIIHEHHE TCSXHHYSCKOI'O Dﬁﬂ]’[}"}lﬂ[ﬂﬂ}]}[ﬂ H TCEKYIHICTO PEMOHTA JSKCIUIYATHPYCMbBIX
ACKYDO;
- OpPra”Hmf3aIficd H OCYIICCTBIICHIC ITPHEMA JdHHBIX 00 SICKTPOIIOT IJE@JIEHI]II Hd ITYHKTC Gﬁﬂpﬂ H

00paOdOTKH HH()OPMAIIHH.

B cBoeli pabGore CAY B3aHMOJEHCTBYET KaK C IPEMIIPHATHSAMIL, TIe YCTAaHABIHBAESTICS H
skcroryatupyercs ACKYD. Tak H ¢ IpyTrHMH CTPYKTYPHBIMH TTOAPA3AETIEHHAMH H ITPEAIIPHSATHI
snekTpHuecknx cerel (113C).

JIist opranmsaipi padoT 10 HallaJKe CHCTEM VYeTa Ha IMPOMBIIIIEHHOM Ipedrprsru CAY
TTOIYYAaeT TEXHHYECKYIO JOKYMEHTAIHIO OT CITY2KOBI IIPOEKTHPOBAHII CHCTEM YUeTa, HA OCHOBAHII
KOTOPOH COBMECTHO C TIIPEANIPHSTHEM KOMIUIEKTYeT TpelOyeMoe oOopymoeaHHe. (COITIaCHO
TEXHHYECKOMY ITPOeKTY CAY BBIJAET 3aJaHHE IIEXY PEMOHTA ITPHOOPOB YUYeTa HA KOMITIEKTALHIO
OIPeAEIIEHHOIO YHCIIa CYETYHKOB YCTPOHCTBAMH (DOPMHPOBAHHS HMITYJIHCOB H YKA3BIBAET ITYHKTEI
nx vcraHoBki. llo szaeeprieHmmt IIHP M rocymapcTBeHHONM TIOBEPKH cHCTeEM VyueTra CAY
HH(POPMHpYeT cIyk0y cObITa 3HepruH [15C, ciryk0y KOHTPOIII 3a OTITYCKOM SHEPTHH H HHCIIEK-
IO OHeproHaasopa o BBoge ACKYD B skcroryaraifro. COBMECTHO C IMpeMIIpHsarisaMi CAY
OpraHH3YyeT MOAEMHYIO CBSI3b H HAUHHAET IIPHEM HH(POPMALHH C BBEJIEHHBIX B SKCITTYaTAI[HIO CHCTEM

y4eTa Ha ITyHKTe cOopa H 00paOOTKH HH() OpMALIHH.
THIT TEXHHYECKHX CPEeICTB aBTOMATH3HPOBAHHOIO Y4eTa BBIOHPAeTCS CITY:KOOH ITPOEKTHPOBAHHS

CHCTEM Y4YeTa B 3aBHCHMOCTH OT YHCIIA TOYeK ydyeTa H KOH(HIYpalHH ceTeH KOHKPeTHO JUIS
Ka K OT0 ITpe ITPHSATHAL.

CHCTEMBI y4yeTa YCTaHABIMBAIOTCS Ha IIPSMIIPHSTISIX C HeOONMBIIMM YHCIOM KOMITAKTHO
PACIIONIOJKEHHEIX TOYEK PACUETHOIO yuera. B ciryyae Ooriee pasBETBIEHHBIX CXEM IIMTaHHS C
OOIBIIIMM YHCIIOM TMHMTAROINMX JIMHHH M HaM4YHeEM 3HAUMTEIIFHOIO YHClIa CyOaObOHEHTOB
IIPUMEHSTEOTCSL aBTOMATH3HPOBAHHBIE CHCTEMBI y4uera. I ITOBBOIEHHS HAJEKHOCTH XpaHEHHS
JTaHHBIX KOMITIEKCOM H JTyOJIMPOBAHHS IO BEIMHCIIHTEIIBHBIX (DYHKIIHH B KaUeCTBE ITepH()EPHITHBIX
YCTPOHCTB Ha JIMHHSX PAcYeTHOI'O Y4eTa BMECTO YCTPOHCTB cOOpa JAHHBIX YCTAHABIMBAKOTCS
IpeodOpa3oBaTeNl. TaKkoe pe3ePBHPOBAHHE JAET ITOIOKHUTENLHBIN PE3VYIILTAT ITPH BBIXOIE M3 CTPOS
CTIEL[HAIII3HPOBAHHOTO BEIUHCIIHTEIILHOIO KOMITIEKCA H ITPH HECAHKIHOHHPOBAHHOM JTIOCTVIIE K €T0
IIAHHBIM.

C Iempbl0 IONMYyYeHHS pacyeTHBIX JaHHBIX H orepaTHBHOH HH(popmaimH or ACKYD
ITPOMBIIIIEHHBIX TTOTPeOHTENEH BRIJEIIETCS KOMMYTHPYEMBIH Telle(DOHHBIH KaHall H OpraHH3YeTCs C
HIMH MOAEMHYEO CBSI3b. K COXKAlEHHIO, H3-3a HH3KOIO KauecTBa Tele()OHHBIX KAHAIOB H MAJIOrO
OBICTPOJIENCTBH S OTEUECTBEHHBIX MOJIEMOB ITpOIECC cOOpa JaHHBIX 3aHHMAET HEOIPABAAHHO MHOIO
BPEMEHH, TIPH 3TOM, KaK CIEACTBHE, TEPSETCS BO3MOKHOCTE OIEPATHBHOIO YITPABIEHHS HATPY3KOMH
norpeOHTenei. OHAKO Ha ITpoBeJleHHe cOopa pacyeTHOH HH()OPMALTHH JaHHBIH (PAKTOP BIHSHH S
HE OKa3bIBAET.

J[st ripreMa, oOpaOOoTKH M ITPeIOCTaRIIEHHS HH(POPMALTH BCEM 3aHHIEPECOBAHHEIM CITy KO0aM B
cocTaBe CAY OBIT OpraHH30BaH ITYHKT cOopa H 00paOOTKH HH() OpMAITHH.

Ilepen cmaueii ACKYD B sKcinryataipro (B KadvecTBe pacueTHOH) CAY  olecriedynBaer
TUIOMOHPOBKY €¢ OJIOKOB H V3JIOB C IIENBIO IIPEeAOTBPAIIEHHS HECAHKIMOHHPOBAHHOIO JIOCTYIIA K
TAHHBIM H TIPEJOCTARIIET CHCTEMY IIEHTPY CTaHJapTH3ALFH, METPOIOTHH H CEPTH(HKAI[HA
(LICMuC) 1711 IpoBeIeHHS TOCYIaPCTBEHHOMH TTOBEPKH.

AOKYMEHT MNOANWCAH TOCYAAPCTBEHHOH  TIOBEPKI,  3aKPEITIEHHBIX

SNEKTPOHHOW NOANMUCHLIO L b
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TIONB30BAHHE SJIEKTPHYECKOH SHEPrHel, B KOTOPOM HEIOCPEACTBEHHO OrOBapHBACICS ITOPSIOK
HCTIONB30BaHHI ACKY 3 Ha IIPEATIPHSTIEX I pacyeTa 3a IMOTPEOIIEHHYIO SHEPIHIO H MOIITHOCTE. C
MOMEHTA JBYCTOPOHHETO TIOMITHCAHHS COOTBETCTBVIOILETO J[OroBOpa CHCTEMA Y4eTa CTaHOBHTCS
PacUETHOM.

HMudpopmarpis ot ACKYD NMpoMBIIDIEHHBIX ITPESMIPHATHIL HCTIONB3yeTCcI KaK JUISI pacueToBR 3a
TIOTPEOTIEHHYIO ATIEKTPOSHEPIHIO H MOIIHOCTE, TaK M UL KOHTPOIA 3a COOMIOAEHHEM O OBOPHBIX
pekHMOB. B HacTosIIee BpeMsI Ha ITyHKTe cOopa H 00paOOTKH HH(p)OPMALHH OCYIIIECTRIISIETCS ITPHEM

HHpOPMAIHH ¢ 23 ITpeIITPHSATHI PETHOHA.
JI1g OrepaTMBHOIO KOHTPOIA 3a COOIIOASHHEM PEXHMOB Ha IIEHTPAIbHOM JIHCIIETUEPCKOM

ITVHKIE OCVIIECTBIISETCS IMpHEM 30-MHHYTHBIX 3HAYEHIIT MOINHOCTH. Ha OCHOBAaHHMH 3THX JaHHBIX
ITPHHIMACTCSA PellleHHe 00 OrpaHHYeHHH HarpysKH TPeInpHaTHSA. IS BBICTABIEHHS INTPaHBIX
CAaHKI[MII ITyHKT cOopa H 0OpaOOTKH HHPOPMAIMH eXeJHEBHO ITPOBOMHT cOOp 30-MHHYTHBIX
3HAYeHHH MOIIIHOCTH M IIPEJCTABIIET JAaHHYIO HH()OPMALHIO CIy’KOe KOHTPOIIS 3a OTITYCKOM
sHepryH (CKOD). [1o okoHyaHHH pacdyeTHOro rneprHona CAY oCyIECTRISET eKeMeCSIHbIH cOOop HH-
(opMaIH C CHCTEM ydeTa H B BHIE YTBepPKJIeHHBIX (hOopM Iepelraer gaHHele B CKOD. B
OTYETHBIX (POpMax IPHBOIHTCS CIETYIOIIAS HHPOPMAIHST

l. TTOKa3aHHs CUETHBIX MEXAHI3MOB CUETYHKOB HA HAYATIO H OKOHYAHHE pacueTHOI O TIEPHOA,

2.  BIEKTPOIOTPeOIIEHHE TT0 KaXJIOMY PacueTHOMY CUETUHKY.,
3. CYMMAPHOE 3JIEKTpOIorpedieHHe 110 aOOHEHTY, ero cy0abOHEHTaM H Y31y ITOTPeOIEHHS KaK I10
AKTHBHOIL TaK M IT0 PeaKTHBHOM 3HEPIHH ¢ YUETOM HOYHOH H JTHEBHOH 30H CYTOK,

4. MakKCHMAalIbHOE 3HAYeHHEe MOIIHOCTH B Yachl MaKCHMyMa 3a PacUeTHBIH IIEPHOJI C
YKa3aHHEM JaThl M BPEMEHH HX JOCTHKEeHHS 0 al0OHeHTY, ero cy0alOHeHTaM H Y31y
ITOTpeOIIEHH L.

Ilocne aHamiza monydyeHHOH HHGpopMaim CKOD mepemaeT JaHHBIE B CIYKOBI COBITa
sHepruu [15C .

JInsg yCKOpeHHS pacyeToB 10 JaHHEIM ACKY 3 IIPOMEBIIIUIEHHBIX MTOTPeOHTENIEH CHIIAMH
CAY BexyTcs paOoTHL II0 OpraHH3aIl[HH ITYHKTOB IpHeMa HH(popmMmaina B [I5C | [locoe Hx
CO3JIaHH S pacyeTHas HH(OpMaIH I OyZeT coOOHpaThCA HEITOCPeICcTBEHHO B [1DC .

Buenpernne ACKYDS Ha IPOMBIIUIEHHBEIX IIPEANPHATHSIX JacT BO3MOXKHOCTH
BHEPrOCHCTEME:

- BECTH B aBTOMAaTH3HMPOBAHHOM PEXKHUME KECTKHIH KOHTPOJIB 3a IOTPeOlIeHHEM SHEPIHH H

MOIIHOCTIL HpEI[HpI[HTI[HI‘»ﬂI-&ﬁGHEHTEIIMﬂI;

- OPraHH30B4ATE OTKIIHOYCHHA Hﬂp}"H_IHTEJIEﬁ PEAIMOEB,

- OCYHICCTBIIATD PAaCHCTEI 34 HGTPE@JIEHH}’TO SHEPIHEO H MOIIHOCTDE,

-  BBICTABIIATH H.[TpEl(bHLIE CAHKIHIT IIPSOIIPHATIAM B CIIYHAC IIPEBBOICHIHA HMH
HJOI'OBOPHBIX BCIIIIYHH.

OTO JaeT He TOINBKO SKOHOMHYECKHH 3(@QeKT, HO H IIOBBIIIAET OTBETCTBEHHOCTD
ITOTpeOHUTENEH 3a HCITONB30BAHIE SHEPIHH, MOOYKIAeT HX IIPOBOAHUTH SHEProcOeperaroIie
MEPOITPHATHSA C I[ETIFIO COKPAIIEHNS SHEPTOIMMOTPEOIIEHH L.

Hcmomp3oBanne ACKY D MMO3BOISET SHEPrOCHCTEME OCVYIIECTBIISATE I[€lIeHaIIpaBIcHHOE
PETYIIMPOBAaHHE PEKHMOB AIEKTPONOTPeOIeHHS, CYIECTBEHHO CHHJXKAs ITPH 3TOM Ae(HIIHT
MOII[HOCTH B BHEPrOCHCTEME H O0JIee ITOITHO 00eCIIeYBas 3IeKTPOCHAOKEeHIE TTOTPEOUTENIEH.

B Hacrosiee Bpems B sHeprocHcreMe Poccmm ACKYD2 yCTaHOBIEHBI WIH VYCTa-
HABIIHBAFOTCS HA MHOTHX ITPEMIIPHATH SIX.

OJOKYMEHT NoanmvucAH IE BOIIPOCHI:

ANEKTPOHHOW NOANUCHIO I 9
Ceptuchukar: 12000002A633E3D113AD425F B50002000002A6 pHCTCMA JHCIICTICPOKOTO YIIPABIICHHSL ;

Bnapeneu:  lleBayxosa TatbsAHa AnekcanaposHa € Bo3eHCTBHA AC/Y?
MarfHOHHOTr o obecnieueHus ACJIY.
Heicteutened: ¢ 20.08.2021 no 20.08,2022 BJIEI{TPGCHaﬁ}I{EI-H[H
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5. Hazorure ocHOBHBIE PyHKIHH ACY 31eKTpocHA0KeHHS.
6. OxapakTepus3yHTe  aBTOMATH3ZHPOBAHHBIX  CHCIEM  KOHTPOISI M V4eTa
snekTpornorpebneHusI (ACKYD): GyHKIHH H ITIPHHIHITEL IIOCTPOESHHA.

Ilpaxkmuueckas paboma Ne 5
Aemomamuzupoeéarroe ynpasjieHue oceéeuleHuem

HEJ]I:: H3VUHTDb dBTOMATH3HPOBAHHBIC CHCTCMbBI YIIPABJICHITA OCBCIIICHHCM
OcHoébl meopuu.

Ha oceellleHHe TpaTHTCA OKolIo 14 % Bceill BrIpaOaTeIBaeMOIl 3MEKTPOSHEPTHH, IT0O3TOMY
TIOBBIIIEHHE SHEPreTHUYECKON 3()(PeKTHBHOCTH OCBETHTEIBHBIX YCTAaHOBOK (OY) HIpaeT CYIIEeCTBEHHYIO
POIE B JieNe MOBEIIIEHN I SKOHOMIH 3TeKTPO3HEPIHH.

ABTOMATH3HPOBAHHEIE CHCTEMEI YIIPABIEHHT OCBEIIEHHEM PEIIAar0T OTHOBPEMEHHO CIIE AYIOIIIE
BAKHEIIIIE 3a0aul. SKOHOMHIO 3IeKTPO3HEPTHH, YIyUIlIeHHe KOM(POPTHOCTH OCBEINEHHI, YBEIHUEHIE
cpoka cayxOel PJI (Omaromapsd MeHBIIIEMY BPEMEHH HX HCIIONb30BAHHA H HCKIIOUEHHI0 TOKOBBIX
TEPETPY30K). JJOTIOTHHTENBHO 3TH CHCTEMBI MOTYT B3ATh Ha ce0A (PYHKI[HH MOHHTOPHHTIA, THAIHOCTHKH
OY H ycTpaHeHHT HEHCIIPABHOCTEI 3a CUeT Pe3ePBRHBIX OCBETHTEIBHBIX IIPHOOPOB.

OCHOBHOIT (PYHKIHENH aABTOMATH3HPOBAHHBIX CHCTEM VIIPAaBIEHHSI OCBEINEHHEM SBIAETCA
KOHTPOIIE cocTogHma OY, a HMeHHO: KOHTPOIL KOIHYECTBEHHEIX H KaueCTBEHHEIX XapaKTepPHCTHK
HCKYCCTBEHHOTO OCBEIIEHHd, KOHTPOIbF YPOBHA ECTECTBEHHOTO OCBEIEeHHT, KOHTPOIL COCTOSHHA
OpPraHOB PYYHOIO yIpaBleHHA OV, KOHTPOIb HCIIPABHOCTH CBETIUIFHHKOBR H HX peXHMa PadoTHI;
KOHTPOIb HAIIPAAKEHIA, TOKA, JHEPronoTpedIeHHd, a TakKe XAPaKTePHCTHK KauecTBa 3JIeKTPO3HEPrHiL.
Hma OY BHYTPEHHETO OCBEIEHN K IIe PeUHCIeHHBIM PYHKIIAM JO0OABIIAETCA KOHTPOIs HAMUHA JFOIeil
B IIOMEIIIEHHH .

JIIT BHYTPEHHHX OCBETHTEILHBIX YCTPOHCTB VIIPABIEHHE OCBEIeHHEM IIpeJIiolaraeT. PyuHoe
PETYIHPOBAHHE OCBEIEHHOCTH HA padOUHX MeCTax.

JHna storo OY cHaOKarTCAd IEPEHOCHBIMH THCTAHIMOHHBIMH ITYIHTAMH VIIPABIEHHI C
HH(paKpacHEIMH H3IYy4YaTeIAMH (I10 THITY TeJIeBH3HOHHBIX ) HIH ITOTEHIHOMETPAaMH, VCTAHABIIHBAEMBIMI
PAIOM C BEIKITFOUATEILAMIL,

— aBTOMATHUECKHI yUeT IIPHCYTCTBHA JFOJEH B OCBeIaeMOM IToMelleHHH. [Ipn obopymoBaHHI
CHCTEMA YIIPAaBIEHHEM OCBEIIeHHEM JATUHKOM IIPHCYTCTBHA OCBEIeHHE aBTOMATHUECKH BKIFOUAETCS
HIIH BEIKITFOUAETCS B 3aBHCHMOCTH OT HAIIMYHA JIFOJIEH B JAHHOM ITOMEIIeHII,

— aBTOMAaTHUeCKoe oOecIlieueHHe ITOCTOAHHON OCBEIEHHOCTH Ha pabounx MecTaxX C YUeTOM
HHTEHCHBHOCTH €CTeCTBEHHOTIO CBeTa. /JOCTHTaeTCA 3TO BBEJEHHEM B CHCTeMAa YIIPABIEHII OCBEIIEHHEM
()OTO37I€ MEHTOB, KOHTPOIHPYIOIIIX OCBEINEHHOCTh Ha padoueM MecCTe;

— 3aJTaHHEIH ITPOTrpaMMOI YUeT BpeMeHH CYTOK, BpeMeHH Iola, THeH HeJemH. /{111 3TOTo CHCTeMa
VIIPABIEHHA OCBEILEHIEM JOIAKHA ObITh 000pYyIOBAaHA KOHTPOIIIEPOM € YacaMH PeanbHOI O BpeMEHH.

HpHHHHHLI ABTOMATHIHPOBAHHOIO YIIPABJICHHA OCBETHTE/IBHBIMHA YCTAHOBKAaAMH

[TpHHIpOT OJHOYPOBHEBOTO  VyIIpaBIeHHA. HMH(QOpMAIHOHHEIE CHTHATHI (JaHHBEIE 00
OCBEIIEHHOCTH, IIPHCYTCTBHHM IFOZEH, CHIHAIBI PYUYHOIO VIIPAaBIEHHA H T.[.) BEIpadaThIBAIOTCA
COOTBETCTBYIOIIIHMH JAaTUHKAMH J[, ITOCIe UYero IIOCTYIAalT B KOHTpoanep K. B COOTBETCTBHH C
3ATI0KEHHEIM B HETO AITOPHTMOM, KOHTPOIUIEP BHIPAOATHIBAET VIIPABIAIOIIMII CHTHAI (KOMaHJa Ha
peryIHMpoBaHHe, BKIHUYEHHE WIH OTKIFOYUEHHE), ITOCTYIAKIIMII HAa HCIONMHHTEIbHEIE OIOKI,
oIpe iensrolrye pexuM HMC. /JaHHad cHCTeMa YIIPAaBIIeHHE OCBEINeHHEM SABIAeTCA OJHOYPOBHEBOMH, TaK
KakK 00padoTka HH(OPMAIIOHHOI O CHTHAIA OCYILECTBILIETCA HA e JHHCTBEHHOM YPOBHE KOHTporepa K.
BBHTy IPAKTHYECKH IIOMHOH He3aIlHIIMEHHOCTH OT COOeB B KOHTPOIUIEPE, IIPH KOTOPBIX ITPOHCXOMIHT
HapyleHHe paboTel Bceil CYO, omHoypoBHeBEIe CYO 1enecooOpa3zHO HCIIONB30BATh UIA OHON IIIH
HECKONBKHX IPVIIIT OIH3KO PACIOI0KEHHBIX CBETHILHHKOB, T.€. I pealH3alii JoKaTbHEX CYO.

AQKYMEBHT IO IEAR [ NEHTPATH30BAHHOIO YIIPABIEHH HENecO00pasHo

ANEKTPOHHOW MOANUCHIO |
CepTudikar: 12000002A633E3D113AD425FB50002000002A6 M CHCIEMA  COACPANI  HEROTOpOE  KOILTIECIBO
Bnaperey: | lle6ayxoBa Tatbana AnekcaHaposHa ¢ BOMH3H ympaBIgeMbIXx OY. OTH YCTpOICTBA B
YPOBEHb VIIpaBIeHHT (T.e. (HaKTHUECKH SBISMFOTCS
Henctentenen:c 20.08:2021 no 20.08.2022 € BTOPOTO YPOBHA OCVIIECTBIAETCH C IEHTPAIBHOTO
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II0CTA MePCOHAIFHOH DB M, B3aHMOJIEHCTBYIOIIEH YKEe HE C OTJEIBHBIMH JAaTUHKAMH H CBETHIHLHHKAMI,
a ¢ KOHTPOUIEpaMH IIepBOrO YVpOoBHA. SBM B OCHOBHOM OCVILECTBIIET KOHTPOIEL COCTOIHHA OV H
3alaHi g PEKHMOB PaAOOTHl CHCTEMSBI, a IIOKAJIbHbIE KOHTPOIIIEPEl — YUeT TpeOoBaHInI HHIHBHIYATbHEIX
IIONMB30BAaTeNeH H HEIMOCPEOCTBEHHOE VIIPABIEHHE OCBelleHHeM. J[ByxXypoBHeBag CYO coxpaHIeT
YAaCTHUHYK PpaboTOoCIIOCOOHOCTE IIPH OTKa3e IHFOOBIX €€ 3IeMEeHTOBR H IIpedocTaBlIdeT OOIbIIme
BO3MOKHOCTH II0 HHTET'PalliH YIIPaBIeHHA OCBEIleHHEeM ¢ IPYTHMH HH(OPMAIHOHHEIMH CHCTEMaMIL.

JTaTUYHKH

JIaTuHKH OCBEIEHHOCTH IIpeTHA3HAYeHbI 11 KOHTPOISA OCBEIEHHOCTH Ha pabouyeM MecTe. B
KaueCcTBe  JaTyHKa  OCBEINEHHOCTH MOXeT OBITh  HCIIONB30BAaH, B  IIpHHIMHIIE, JIrOOII
CBETOUYBCTBHTEIBHEII IIPHOOP, OOBIUHO 3TO (POTOMHO IIH (POTOPE3HUCTOP.

OmanM H3 3(pPeKTHBHBEIX CIIOCOOOB pellleHHA ITPOoOIeMBl 3KOHOMIH 3MEKTPO3IHEPTHH SABIAETCA
yCTaHOBKA JATUHKOB JBHAKEHHA H IPHCYTCTBHA. IIpHHIMHIT HX PalOTHI IIPOCT. AATUHKH aBTOMATHYECKH
BKIIFOUYAIOT / BRIKIIFOYAROT OCBEINEHHE B TIOMEIEHIT B 3aBHCHMOCTH OT HHTEHCHBHOCTH €CTECTBEHHOTO
IIOTOKA CBeTa M/HIH IIPHCYTCTBHA JOJeil. BO3MOKHBIM 3TO [elnaeT IIacCHBHAA TEXHOIOTHA
HH(]pPaKpacHOTO H3IYUEHHI BCTpOoeHHBIe IR-TaTUMKH IIPOH3BOMAT 3allICh TEIUIOBOH pajHalHH I
MpPeoOpPa30BEIBAKOT €€ B HM3MePAeMBIi 3NMEKTPHUYECKHIT CHTHANI. JIFOIH H3TYUYarT TEIUIOBYH) 3IHEPrHIO,
CIIEKTP KOTOPOIl HAXOMHTCA B HH()pAKPACHOM HAIa30HEe H HE BHIHM YeIOBEUeCKOMY IIa3y.

PHCYHOK | WUTFOCTPHPYET pacipe/ielleHHe TeMIIepaTyphl YeTOBeUeCKOro Tela B HH(PAKPACHOM
ciekrpe. TeruroBad pajgpaid cOOHpaeTCd OITHUECKOH IHH30H H IIPOEKTHPYeTCA HAa HH(pPaKpacHEIE
DaTUHKH. M3MeHeHHA TEIUIOBOH paJHallHH, T. €. Pa3lH4Hd B TeMIlepaType, BBI3BAHHBIE IBHKEHHEM,
PETHCTPHPYIOTCA JaTUHKaMH H IIpeoOpa3yrTca B 3IEeKTPHUECKHH CHTHalI. BCTpoeHHas B JIaTUHK
3NeKTpOHHKA OO0palarhIBaeT ITONYUEHHBIN CHIHAT H IIPOH3BOINT 3apaHee YCTAHOBIEHHEBIE [IeiiCTBIA
(BKIrOUeHHE / BRIKIIFOUEHHE TPYINT OCBEILEHHT).

PrcyHok 1. PacripeleteHHe TeMIlepaTyprl YelIOBeYeCKOr o Tela

B HH()paKpacHOM CIIEKTPE
OITHyeckasd CHCTeEMA IHH3 (PHKCHPYET TEIUIOBYI0 PAJHAIHI0 H IIPOEKTHPYET OAHHBIE Ha
HH(}paKpacHeI gaTunK. O0macTs oOHApPYKEHH JaTulKa II0[leJIeHa HAa aKTHBHEIE H ITacCCHBHEIE 30HEL. Ha
HH(]paKpacHBINH JAaTYUHK ITPOEKTHPYIOTCA TOIBKO AKTHBHBIE 30HBI. B pe3yibTare H3MEHEHHd ITOKa3aHHIl
HH(PpaKPacHOI paHaIlIH OT OHOI AKTHBHOI 30HEI K JIPYT O IIOCHUIAETCA CHTHAI (PHCYHOK 2 ).

lNaccuBHana 30Ha
AKTMBHaRA 30Ha
Pucvaox 7 AXTHRHERIE W ITTACCHRHLIE 30HEI HH(i]pElI{pHEHDI‘D HAaTUHKA TBHAKCHITA
OOKYMEHT NoanmncAH
SNEKTPOHHOW NOANMAUCBIO | .
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 HMaHHE HOAIbHOCTE JEHCTBHA JAaTHHKOB H HX
Bnapeneu; - | 'llleBayxoBa Tatbana AnekcaHapoBHa KTOPOB, CIIOCOOHBIX MEHATHCA B 3aBHCHMOCTH OT
ﬂEﬁCTBHTEﬂEHZ c 20.08.2021 no 20.08.2022 qeHHE 20HEI HUKPHTHH C }rBEJIH'-IEI‘H{EM BEICOTEI
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YCTAaHOBKH JaTuHKa) (PHCYHOK 3a, 30). B 3TOM cilydae UyBCTBHTEIHLHOCTh YMEHBIAETCA, ITOCKOIBKY
IIaCCHBHEIE H aKTHBHEIE 30HEI CTAHOBATCS OOIEIIE (PHCYHOK 30);

* OIpejielleHHEe OITHMAIBHONI MHArOHAIH IBIKEHIOT yeloBeKa, UTOOBI BEI3BATh cpabaThIBaHIIE
TaTurKa (PHCYHOK 2);

* BIIIHHE Ce30HHBIX KoneOaHIll TeMIlepaTyphl OKPYKArOIeil cpeibl. B cepe/itHe IeTa pa3imyiie
TeMIlepaTyphl OKPYKAOINei cpe/ibl H Tella YelloBeKa OyAeT HEeBeIHKO, B TO e BpeMsd 3HMOI OombIas
YacTh IIOBEPXHOCTH Tella YelIoOBeKa ILIOTHO 3aKphITa OfeKI0H (pHCYHOK 1). Takke IOrojHEIe SRIEHHS,
TaKHe Kak CHer, JOKIp H TyMaH, IIOrJIOINAT HHPpPaKpacHOe H3TyueHHe H MOI'YT YMEHBIIHTE AHAIIA30H
cpabaThIBaHH A JAaTuyHKa (PHCYHOK 3a).

bBraromaps HHTETPHPOBAHHON CTAOHIH3AIN TEMIIEPAaTypPHOIO YPOBHSA, HATUHMKH MAaKCHMAIbHO
KOMIIEHCHPVIOT H CITIa/AHBAIOT BIMAHIE OKpYXKaroleidl cpedsl Ha pabory ycrpoiicTB. Ilocie BeiGopa
COOTBETCTBYIOILIETO JaTdyHKa IIPH €ro HHCTAIUIAIMH BHHMAHHE JOIKHO OBITH VIIeIEeHO BO3MOKHBIM
ITOMe XaM, TAKHM KaK:

* pacTeHH (JepeBhi, KYCTHI), KOJBIIIYIIHEC IO/ BIHIHIEM BeTPA,

* JKHBOTHEIE (COOaKH, KOIIKH H T. II.);

* TOPSAUNE BO3IYIIHEIE IIOTOKH OT BEHTHILITOPOR IUIH OTOIIHTEIHLHOTO 000PY JOBAHILA,

* 3IeKTPOHHEIE HCTOYHHKH BMEIIATEIhCTBA, PACIIONIOKEHHBIE B HEIOCPEICTBEHHON OIM30CTH,
HaIllpHMep TeleBHeHI e, KOMIIBIOTEPHI, CHCTE MBI PAJHOCBA3N H T. 1I.;

* HCTOUHHEIH HCKYCCTBECHHOI'O OCBEINCHH A, YCTAHOBIICEHHBIC PATOM C TATHHEKAMH.

Tﬂﬁ.]'[l—‘l]_lﬂ: OCHOBHEIE XAPAKTEPHCTHEH JATUHKOE JBHACHIA H IIPHCYICTBHA

Ilokaszaren JlaTYHK JBHKEeHHA JdaTYHK PHCYTCTBHA
Peax1rig Ha pearHpyeT TOIBKO HA AKTHBHBIE VIIQBIHMBAET Jaike HeOOIbIIoe JBHAKEHIIE
IBILEKEHIE IBHKEeHH 1 (HarpmmMep, paboTa Ha KOMITBIOTEPE)
* YIIPOILIEHHOE,
. e e TCs IO * TOUHOE H3MEPEHHE OT ECTECTBEHHOIO H
M 3mepene Tpekpalll P HCKYCCTBEHHOI'O CBETA,
pearupoBaHIH JaTuHKa H
OCBEIIeHHOCTH * IPOJIOILAAETC A IIPH PearHpoOBaHHH JaTUHKA H

BEIIIOYEHHH HCKYCCTECHHOTO

BEITHOHYEHHH HCKYCCTECHHOTO OCECIIICHITA
OCECIIEHIA

* eCIIH JHEBHOTO OCBEIEHH JIOCTATOUHO (110
33JIaHHOMY ITapaMeTpPy), HCKYCCTBEHHOE
* IPOCTOE BKIIFOUEHHE OCBEIEHHA |OCBellleHHe He BKIIFOUHTCS, HECMOTPS Ha
AKTHBHPYETCS B 3aBHCHMOCTH OT | JIBH/KEHHE;

B S CTEIIEHH OCBEIIEHHOCTH HIH * TBa KaHala yIIPaBIEHHI: OJHH — BKIIFOUAET
JO— TBIKEHH ST, OCBEILIEHIE (B 3aBHCHMOCTH OT €CTECTBEHHOI' O
- * [IOKA IIPHCYTCTBYET ABHKEHHE, | OCBEIUEHHS H IIPHCYTCTBIA JIX0 [Ieil ), BTOPOIl —
HCKYCCTBEHHEIH CBET OCTAHETCA  BKIHOUYAET BEHTHIATOP IIH Apyroe OBK-
BKIIFOUEHHBEIM YCTPOICTBO (B 3aBHCHMOCTH OT IIPHCYTCTBH A
TFOIel);
* HHTepelic mpHcoe mHeHHT 1-10 B
Mecto HAEAIBHO ITOIXOIHT A1 IIOMEILEHII, TIe
B ITIOMEIIIEHHIX HIIH Ha YIIHIE A AROM H A
pazMeIeH T JIFOH paboTar0T CHIA
BHE 3JaHHH: TOPOT'H, IIOAXO/JEI K
3MAHIIO, TeCTHHIIEI, OTKPEITEIE .
BHYTPH 3JaHHil: HHIHBHIYAIhHbEIEe KAaOHHETEHI
ITAPKOBKH, ITO/T3EMHEIE ) )
I O(HCHL C OTKPHITOH IUIAHHPOBKOIT,
ABTOCTOSHKH,
ITpmmep g IIKOIbHBIE KAOHHETHI, KOH()ePeHII-3alIbI,
BHYTPH 3JaHHii: KOMHATEHI /
HH CTAILIAIHH T'OCTHHHYHEIE HOMEPA, TYATETHI, CIIOPTHBHEIE

KaOHHEeTHI HIIH IPHXOAHE C MaJIBIM
KOIIHYECTEOM €CTECTBEHHOTI O
CBeTa HIH Oe3 HETO, TYAIIETEL H

OOKYMEHT MNOANMUCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu, ebayxoea TaTeaHa AnekcaHapoeHa [HOE CpﬂﬁﬂTL[Ba}HIE JaTUHKQA, IIO3TOMY IIOCPEICTEOM
MOKHO H3MCHATHE, VUHTHIBAA HHIHBHIYAlIbHEIE

3dlIbI, JICCTHHITEI / KOPHIOPH C €CTECTECHHBIM
OCBEILIEHIIEM

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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0cOOeHHOCTH. BaxHO TO, Uro0bl MAaTUHMK HMeEI OTKPRITOE IIOIeé BHIHMOCTH, ITOCKOIBKY TeMIIepaTypHOE
H3Iy4YeHHe OT YelOBeKa He MOKeT IIPOHHKHYTh CKBO3b TBEPIble OOBEKTHl (CTEHBI, [IBEPH, OKHA IIIH
3aCTEKIeHHOE ITOMEIIeHHE ) (pHC. 3B).

JIaTUHKH MOT'YT OBITH 3allPOr pPaMMHPOBAHEI C TIOMOIIBI0 THCTAHIOHHOTO ITYIIhTA YIIPABIEHIA, UTO
00JIeryaeT yCTaHOBKY PA3IIUHEIX ITapaMETPOB H HACTPOIKY padOTHl JaTUHKA, a TaKKe H30aBIgET OT
HeOOXOIHMOCTH IIPHMEHATH JOIIOIHHTEIFHOEe 000PYHOBaHIHE (HHCTPYMEHTHI, JIECTHII[EL H T. I1.).

['1aBHOE TIPEeHMYINECTBO MATUHKOB [JBIUKEHHST H IIPHCYTCTBHA NI MOHTAXKHHUKOB — 3TO IIpOCTad
YCTAaHOBKA H HX HACTpoilka 1A IlocleXyroleil padoTel: He TpeOyeTcd ITPOKIAAKA CIIEI[HATBHBIX CETell
VIIPABIEHHA HIH IIPHMEHEHHE JOTOIHHTEIbHOIO IOPOTOCTOAINEr0 000PYIoBaHHA. J[aTUHKH YCTAaHABIHBAKTCA
B Pa3pHIB 3MeKTPHUECKOH I[eITH H Cpa3y T'OTOBEI K 3KCIDTYaTAaI[HH.

['TaBHaA Lelh FJAHHOTO OOOPYAOBAaHHA — OOECIIeUHTh IIOJIb30BATEN 0 KOM(POPT H SKOHOMHIO SHEPIHH.
CerofHA CTOHMOCTH 3TeKTPO3HEPIHH B I epMaHIH cocTaBigeT B cpeaHeM 0,18—0,22 erpo/KBT (711 CpaBHEHHA,
B Mockee — 0,08 eBpo/KBT). YCIIEIIHELT OIBIT 3KCIUTYaTaIHH JaHHOTO OOOPYIOBAaHHA ITOKA3EIBAET, UTO OHO
ITO3BOILAET CIKOHOMHTE 70—80%0 3IIeKTpIYecKOil SHePIHIH, 3aTpaulBaeMOIl Ha OCBEI[eHIe B 3 [AHII.

HecMOTpsa Ha IIOUTH TPeXKpaTHOE paszlHuie B CTOHMOCTH 3HEPIHH, CPOKH OKYIIAeMOCTH YCTAHOBKH
JATUIKOB JIBIKEHIHT H IIPHCYTCTBHA II9 POCCHH COCTaBIAIOT 1-2 roja, B 3aBHCHMOCTH OT TEMIIOB POCTa IIEH
HA 371eKTPO3HEPTHI0 H MOIIHOCTH IIPHMEHAEMOIO OCBETHTEIFHOTO OO0OPYIOBAHHA. YUHTHIBAA OOIIII CPOK
SKCIDTyaTanuH 3parmi (40—-50 meT), CpoK OKYIIaeMOCTH JaHHOTO OOOPYIOBAHIA Mal, a IPHMEHEHHE JAaHHOTO
PeIIeHH A TIO3BOIAET BIAJIENbITY 3JaHH I HIIH YIIPABIAFOIIEeH KOMIIAHHH 3KOHOMHTE 3HAUHTEILHEIE CPEeACTBA IIPH
3KCIUTyaTal[HH O0beKTa.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOM NOAMMUCBID = == ====—~ "

(Elepmcbwﬂar Tmiﬂgﬂmz'”*ﬁfﬁﬁmEAD“%FEE’WEGWWEAE [ UYBCTBHTEILHOCTH JATYHKOB B 3aBHCHMOCTH OT
nagenedu. e03YX0Ba |aTkAHa ANeKCaHdpPOoBHa HI{TDPDB

Heincreutened: ¢ 20.08.2021 no 20.08.2022

30



M crIOMHHTeMb HEIE YCTPOICTBA
B 3aBHCHMOCTH OT BBIIIOTHAEMOI (P)YHKI[HH H BHAA HArpPy3KH HCIIOMHHTEIbHbIE OIOKH MOKHO
KIACCH(HIMPOBATh Ha 3 TPVIIEL IEePEKIIOYATEeH (I[eT1ecoo0pa3sHbl B OCHOBHOM /IS VIIHNUHBIX
CBETIJILHHKOR C HAaTpHeBRIMH JamMiiaMH H OMIIPA ¢ JOIOTHHTEIEHOH 0OMOTKOI ), peIryIATOPEI CETEBOT O
HaIIPAKEHNI H PeryIHpyeMble ITyCKOPerYIHPYIOIHe anmaparsl. Hanbonee IMepCIieKTHBHBIMH I 3TOI
I ABTAOTCA peryimpyeMsie S1IPA.

KoHTpomnep
KoHTpomiep pa3paldoTaH II0 IPHHI[HIIY «BCE B OJHOM» H IIO3BOIAET YIIPABIATH BCEIl
OCBETHTEIBHON HArpy3Koil ¢ MAaKCHMAIbHOH 3HePr 03P (PeKTHRHOCTHIO:
KOMMYHAIBHOE OCBEIIEHHE (YIHYHEIE CBETIUIFHHKH Y TIOThE3/1a);
(hacagHOe OCBEIEHHE (OCBEIEHHEe IIPHIOMOBOH TePPHTOPHH);
BHYTPEHHEE OCBEIIEHIE ITOTbe3/I0B (TPH KaHala IDIABHOTO PETYIHPOBAHHA APKOCTH JIAMII,
padoTaroLe 10 HHAHBHIYATBHEIM IIPOr paMMaM);

© ApPXUTEKTYpPHAad ITOJACBETKA 3TaHH T,

OCBEIIEHHE TTO/IBANA ( CITEIHANIb HBLI aITOPHTM VIIPaBIEHHT);

OCBEILEHI € UePIaUHOr O IIOMEINEHHA (CIIeI[HATBHBIH Al OPHTM YIIPABIIEHHA ),

OCBEIIEHHE IIO3eMHOTO IMApPKHHTA ¢ HH(pPaKpacHEIMH OapbepaMH, KHOIKAMH H ()YHKI[HE T
3aJ€PAKKH Ha OTKIIIOUEHHE.

KoHTpolmep IDIABHO PETYIHPYET APKOCTh JIAMII OCBEINEHHA IOTRE3JOB B 3aBHCHMOCTH OT
BpPEMEHH CYTOK H OCBEINEHHOCTH Ha yiumie. Korga momain HAYT Ha padoTy, BO3BpaIlarOTCA C PabOTHI,
BeuepoM 710 23-00 H T.1. maMIel paboTar0T Ha MOIITHOCTH, OIH3KO0H K HOMHHATBRHOI. B ocTamsHOE BpeMd
CYTOK SPKOCTE JIAMII IIOHHKAETCA, JOCTHTad CBOET0 MIHHHMYMA B HOUHOE BpeMd. A pkocTH B 20-30% oOT
HOMHHAIIA JOCTAaTOYHO AJLA TOro, YTOOBI 00eCIeUuHTh HEOOXOMIMYE0 OCBEIIEHHOCTE B 0,5 K Ha YpPOBHE
IIola B COOTBETCTBHH ¢ TpeboBamrtavu CHUII 23-05-95 "EcTecTBeHHOE H HCKYCCTBEHHOE OCBeIlleHHE" .
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EcIIH OocBellleHIEM JoMa VIpaBigeT KoHTpomiep K2000, paM He HYAHO OYHeT VCTAHABIIHMBATH
IOIIOTHUTEeNbHEIE (pOTOpele I BKIFOUeHHS (pacaJHOTO OCBEIeHHA, HEKOTOPBIX JHHII II0[Ihe3JHOrO
OCBEILeHHA U T.J. B HallleM KOHTpoILIepe ecTh Bcé! M maxe Oolblie. ..

EcIH Ha JOoMe yCTaHOBJIE€HA apXHTEKTYpPHAad IIOACBETKA, KOHTPOMIEP MOXKET OTKIIOUATh €€ Ha
HOUL, HartpuMep ¢ 1-00 go 6-00, Korjga €€ Bcé paBHO IIPAKTHUECKH HHKTO HE BHJIUT.

IIpeyCMOTPEH CIENHANBHELNI aITOPHTM VIIPABIEHHSA OCBEIIEHHEM IIOJBala H YepIauHOoI' o
IMOMEINeHHA. BMecTo BBIKIIOUATENeil Ha BXOJe B IOJABaT (YeplaK) YCTAaHABIHBAKTCA KHOIIKH,
IOQKIIFOYaeMble K COOTBETCTBYIOIEMY BXOIY KOHTpoiuepa. IIporpaMmvHpyeTca IHTEIFHOCTE PadOTEHL
OCBEIl[eHIA ITOJBada OT OJHOrO HaKaTHd KHOIIKH. Hampmmep, oHO HakaTHe paBHO 1 uyac paboTH
OCBeIleHIA. ECIIH HaKaTh Ha KHOIIKY 4 pa3a, TO OcBelleHHe Oy/IeT BKIIFOUEHO B TeueHIe 4 -X yacoB. 3a 5
MHH [0 OTKIHOUEHII KOHTPOIUIEP ITpeAyIPeIuT 00 3TOM KPAaTKOBPEMEHHBEIM OJHOKPAaTHBIM MHIaHHEM
JTaMII.

KoHTponinep HMeeT CBS3b C [APYTHMH HHAKEHEPHBIMH CHCTEMAMH 3JaHHd - IIOKapHOH
CHTHa/m3aIneil 1 THQTOROH aBTOMATHKON. DKOHOMHA 3IeKTposHepru - 40% mu Gomee. 3aTpaTel Ha

7 TUCTpeIi MOHTaX Ha o0BeKTe, T.K BCE oDOpYyIOBaHHE

—

AOKYMEHT NOONMCAH
BNEKTPOHHOM NOAONMChbIO MeHee 1 Toga.
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 BHOCTH IIPHMEHEHHI KOHTPOIIIepa
Bnapeneu: lebayxoea TatkAHa AnexkcaHapoBHa

‘o (3aHKCHpPOBAHHBIE MIHHMYM - 30%0, MAKCHMYM -

0o
NeiicTarene: ¢ 20.08.2021 ro 2008 2022 aMeHbI, 60-70% IpH 3aMeHe JaMIl HAaKATHBAHHI Ha
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TIOMHHECIIEHTHBIE CBETIJIFPHHKH C PeTYIHPYEMOH IPKOCTBIO, 10 90% - IIPH 3aMeHe JTaMIl HAKAIHBAaHHI
Ha CBeTOHOIHBIE CBETHIILHIKH,

- 3aTparsl HA 3aMeHY JIaMIT HaKATHBAHHA CHIKAIOTCA B S5 pas;

- OKYIIaeMOCTE — MeHee 1 rojia o1 IaMIl HaKaTHBaHUL, 1,3 roja Id TFIOMHHECIIEHTHEIX JTaMIT H 2

TOJIa - U CBETOHOMHEIX CBETIUIEHHKOB.

[TperMyIIiecTBA CHCTEMEI VIIPABIEHHA OCBEIeHHEM
- 3HAUHTEIbHAd 3KOHOMHSA 3JMEKTPOHEPIrHH IIPH SKCIUIYATAllHH CHCTEM OCBEINEHHST KIIIBIX

JIOMOB 3a CUeT PErYIIHPOBAHUI €r0 MOIIHOCTH B 3aBHCHMOCTH OT BPEMEHH CYTOK H OT IIOTOKAa IIOJE,
IepeJBHT A0 XCA 110 34aHHIO;,

- PaIHIOHATBHOE HCIIONb30BAHIE apXHTEKTYPHOIH IOACBETKH 3JaHH

- OCBEIl[EHHE IIOJBAIOB H UepJayHbIX IIOMEIEeHHII Tellepsk He CMOXKET OBITh OCTAaBIEHO
BKJTFOUEHHBIM Ha [NIHTEIBHBIH IIePHO BPEMEHH H3-3a XaTaTHOCTH 0OCITYKHBAOIIET O IIEPCOHANA,

- IIPOJIEHIE CPOoKa CIIYAOBI TaMIT HAKATHBAHIA B 5 pa3 B KaHAJIAX IIIABHOT O PerYIHPOBAHIL,

- IIPOCTOI MOHTAX CHCTEMEI HA 00BeKTaX: BCE 000OPyAOBAHHE PACIIONIOKEHO B SIEKTPOLIHTOROI,

- CBM3b C [APYTHMH HHAKEHEPHBIMH CHCTEMAMH 3JAaHHA (ITOKapHAS CHTHATH3AIMA, TH(TOBAL
ABTOMATHKA);

- HCITONIb30BAHHE ITPHHIMMIIA «BCE B OTHOM» - VIIPaBIEHHE BCeH OCBETHTEIBHON HArpy3KOil
3[IaHI S HIIH AHIIOTO JOMA C IIOMOIIBI0 OJHOTO VCTPOICTRA.

KOHTPOJILHBIE BOITPOCHEI
|. Ha3zoBHTe  IPHHIMIIEI  ABTOMATH3HPOBAHHOTO  VIIPABIEHHS  OCBETHTEIbHBIMH
yCTaHOBKAMII.
Kakme 3a/jaul pelllar0T aBTOMAaTH3HPOBAHHEIE CHCTEMEI YIIPABIeHHA OCBeIlleHHeM
Ha30BHTe OCHOBHBIE (PYHKIIHH aBTOMATH3HPOBAHHBIX CHCTEM VIIPABIIeHIA OCBeIl[eHHEM
JJ11 Yero IIpe AHA3HAYEHEl JaTUHKH OCBEINeHHOCTH.
Ha30BHTe OCHOBHBIE XapaKTePHCTHKH JaTYHKOB ABHAKEHIA H IIPHCYTCTBIA.
HazoBHTe KTacCH(HKAIHEO HCIIOMHUTEIbHBIX OI10KOB.
? B ueM 3aKiMrouaeTcsa SKOHOMHYecKasd 3()eKTHBHOCTh IIPHMeHeHH A KOHTPOJLIE PORB?

N W

Ilpakmuueckaa paboma Ne 6
Ilepexo0 Kk uugposoit noocmaryuu. IIpomokoinst ceA3uU 6 IIeKMPOIHEPZeMUKE
Ilesib: H3YUYHTH IEPCIIEKTHREL M ITYTH ITepexofa K IH(POBBIM ITO[CTAHIIIM

OcHoébl meopuu.

Hcronp30BaHHe TOIBKO I.[IId)pIDELIX curamnos Ha [1C 1103BOIIHT:
— YMCHBIIIHTE KOJIMHCCTBO MCJTHBIX KaOeJIbHBIX GEHSEﬁ;
— HCEKITFOYHTE ITOABIICHHE JOITOIIHHTCIIbHBIX HDI‘IJEH.[HDGTEﬁ;

—  TIOBBICHTH 3JIEKTPOMArHHTHYIO COBMECTHMOCTh O0OPYIOBAHHS.
CoBpeMeHHOe pa3sBHTHe B cdepe  MHKPOIIPOIECCOPHOMH
AIIEKTPOHHKH,
TTOTYIIPOBOJHHKOB, CETEBBIX TEXHOIOTHIL, CPeJICTB KOMMYHHKAIIHI, TIO3BOJLTFOT BEITOIHATh
HHTEJUIEKTYaJIbHbIE BIEKTPOHHBIE YCTPOHCTBAa HEOONBIMHMX Pa3sMEPOB, ¢ BO3MOKHOCTBIO
00pa0OTKH OOIBMIOTO KOJIMYECTBO HH()OPMALIHH H MaJIbIM SHeproroTpedieHHeM. PazBHTHE
(pOTO3TIEKTPHYECKHX  TEXHOJIOTHH  IIO3BOISET IlepeHTH ¢ Iepeflaud  JaHHBIX

NOKYMEHT NOANMMUCAH Ha IICpcHady I_[H(prELIM CHTHaJIOM. OTH

INEKTPOHHOW MOAMUCHIO as Oasupyetrcd Ha craHgapre MOK 01850, a
CepTuchukar; 12000002A633E3D113AD425FB50002000002A6 [MMecKile  YCIOBHS M CTAHZApTHl IO

Bnapeneu: le6ayxoea TateaHa AnekcaHgpoBHa
KOMMYHHKAITHOHHBIMIH MCEXaHIH3MdMIIL. 3TO
OeicteuteneH: ¢ 20.08.2021 no 20.08.2022 CTIH YCTpGﬁCTEj YIIPOMACT JJIICKTPHYCCKHC
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COeJMHEHHS M ITOBBIIAET CTENeHs aBToMaTH3aIH [1C. 1o cpaBHEHIIO ¢ TPa HIHOHHEIMH
[IC, IIIC mnMeeT: KOMIIAKTHYIO CTPYKTYPY, BBICOKYIO CTEIIEHh HHTErPAIlHH CHCTEMBEIL,
obmrmii oOMeH HH@oOpMaIeH, BBICOKYIEO Oe30IMacHOCTh H HaJeKHOCTh, IIPH HTOM
IPEACTABILLI COO0M HHeprocOeperarolyo H SKOIIOTHYHYIO ITOICTaHI[HIO.

B HacTtosinee BpeMsS 4YacTO IS Ilepefauyd AUCKPETHBRIX CHIHAIOB MEXIY
TepMHHarnTaMH P3A HCIIOIMB3YIOTCSA MUCKPETHBIE BXOALI M BBIXOAHBIE pele. llepemaua
CHTHAJIa ITPH STOM OCVIIECTBIIIETCH IOJAYeH OIEPaTHBHOIO HAIPSDKEHHS ITOCPEACTBOM
3aMBIKAHH S BEIXOJHOI'O PENE OMHOIO TEPMHHAIA Ha JUCKPETHEIN BXOJ APYTOro TePMHHAIIA.
Takol croco0 nepegayn HH)OPMAIHH HMeeT CIeIYIOIIHE HeJOCTAaTKH:

— MCHBIIICC KOJIIHHUCCTBO IICPCAdBACMbBIX CHIHAJIOE — 3dBHCHT OT KOJIMYCCTBA
AHCKPCTHBIX BXOJOB H BBIXOIHBIX PCJIC,

—  OOoJbIoe KOJIHMYECTBO KOHTPOIBHBIX Kalelleil, KOTOphle CBS3BIBAIOT MeKIY
coOoii mKapsel P3A;

— OTCYTCTBHC KOHTPOJIA CBASH MCKAY TCPMIHAJIAMH PBA: T.€. BO3MOXFHOCTD
TOI'O, HTO Ha ,I[HCKPETHLIFI BXOO MOKCT IIOCTVYIIHTD JIOKHBIH CHIHAJI IIPH 3aMBIKAHHH Ha
3EMIIIO B IICIOI TIICPCAa™i CHIHAIIA.

OrnrHiecKHe TpaHC(OpPMaTOpPHl TOKa

[[ndpoBele H3MepHTENIbHBIE TPaHC(POPMATOPHI MepeJaloT MTHOBEHHBIE 3HAUEeHH S
HAIIPSDKEHHS M TOKOB IO Tmporokony MOK 61850-9-2 yerpoHcTBaM HIDKHETO YPOBHS
npucoeuHeHHI. CyIIecTBYeT JBa BHAA ITH(PPOBBIX H3MEPHTEIbHBIX TpPaHC(pOpMaTOPOB:
ONITHYECKHE M BJIeKTpOoHHBIe. ONTHYeCKHEe H3MEPHTEIbHEIE TPaHC(OPMATOPhl HIIH
BOJIOKOHHO-OITTHYecKe JaTunkH Toka (BOJT) sBusroTcsa HanbOonee NMpeAIIoUTHTEILHBIMH
IIPH  CO3JaHHMH CHCTEM VYIIPaBIEHHMS M aBTOMAaTH3aIlMHM IM(POBOH ITOACTAHIMH, T.K.
HCIIONB3YIOT ~ MHHOBAIMOHHBIH  IIPHHIMII  H3MEPEHMIl, HCKIIOYAKOIMH  BIIHMSHHE
3JIeKTPOMAarHHTHEIX ITOMeX. DJIeKTPOHHbIE H3MePHTeIbHbIe TPaHC()OPMAaTOPhl Oa3HpPYIOTCS
Ha Oa3e TPaJHIMOHHBIX TPaHC(POPMATOPOB H HCIIONB3VIOT  CIIEI[HAIH3HPOBAHHBIE
aHaJIOTOBO- ITH(PPOBEIE ITpe00pa3OBaTEIIH.

[ TpenMymiecTBa IMpHMeHEHHS OIITHYE CKIX TpaHCc(pOpMaTOPOB:

—  BO3MOXHOCTH  MaciurabHOro IpeoOpa3zoBaHHS M H3MEPEHHS  Kak
nepeMeHHOro (o 100 xA), TaKk H IIOCTOSHHOIO HWIH HMITyIbcHOro (o 600 KA) Toka
Pa3IHYHBIX YPOBHeH HanpspkeHHH (10 800 xB);

— OIITHKO-3JICKTPOHHOC MAJIIOHHCPIIHOHHOC HpEGﬁpﬂSGEﬂHIIE CBCTOBLIX
CIHIHAJIOB C OTCYTCTBHCM SIBJICHHIH THCTCPE3HCa, MAaITHHTHOI'O HACBOIICHITA H OCTATOYHOI'O
HaMaI'HIHYHBAHHA, XdPAKTCPHBIX AJIA JICKTPOMAI'HHTHBIX aHAJIOI'OB H OI'PAHHYHBAROIIIX HX
ITHHAMHYEeCKHH JHara30H H TOUHOCTD HBMEPEHI]I‘T;

— OospInon auHamMudeckni auana3oH (0,1-200% [1HOM) H BEICOKasI TOUHOCTE
(0,1-0,2%) 1mg wu3MepeHHMII M 3aIlUThl TOKOBBIX Ilelleil, JOCTHTaeMble 3a CYeT
HCITOJIb30BAHU S ITONISIPH30BAHHBIX CBETOBBIX CHTHAIOB H HX ITH()POBOH 00paOOTKH, IIPH
5TOM OJIHO M TO K€ H3JIeJIHe, B OTJHYHE OT SIEeKTPOMArHHTHBIX AaHAIIOrOB, MOXKET
HCIIOJIb30BATHC IIPH 1 0-KpaTHO pa3IHYarOINMXCS IIEPBHYHBIX HOMHHAIBHBIX TOKAX 34 CUET
AIeKTPOHHOH IePeHaCTPOHKH KO3((HIIHEHTOB TpaHC(OPMAaIHH,

—  IIHpOKas IoJIoca ITPOITyCKaHHSI CHTHAIOB (He MeHee 6 KI'II), ITO3BOISIOIIAS
MIPOH3BOANTh ITOJHBIH aHAIIM3 HE TOJBKO KOIHYECTBAa, HO H KauyeCTBa 3JIEKTPOSHEPIHH B
yacTH rapMOHHK (0 100 rapMOHHK ) H IIEPeXOIHBIX ITPOLIECCOB (JIJIS 3aII[HTHI);

[NOKYMEHT MOAMMCAH MEPHTENbHBIE H HH(POPMAI[HOHHEIE CHCTEMEI
NEKTPOHHOW NMOANCHIO — @QHAIIOT OBBIX, JHCKPETHBIX H IIHPPOBBIX — H
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapgeneu: LieBayxoea TaTeAHa AnekcaHgpoBHa Ha ITPOHCCChI H3IMEPEHHA,

B3PBIBO- H BHEI{TpGﬁEBGHaCHGCTL 34 CUCT
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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OTCYTCTBHSI BPEJHBIX BEIIECTB H 3IEKTPONpPOBOAMIINX MaTepHanoB B BOJIT, a Takke 3a
CUET HCIIOIb30BAHMS MAIOMOIIHBIX CBETOBBIX CHIHAJIOB, HCKIIOYAOIIHX BO3MOXKHOCTH

HCKPEHHS H BO3TOPAaHHS B HEINTATHHIX CHTYAI[HSIX (HAIIpHMeEp, ITPH OOpBIBE OITHYECKOIO
BOJIOKHA);

— BEICOKAA HGMEXD}’CTGf[‘II[BGGTB K JJIICKTPOMAI' HHTHBIM TTIOMEXAM.,
ITO3BOJIAIOIIAA MOHTHPOBATE H3ACIIMA B CIIOXKHOH BHEI{TPGMEII‘HIITHGﬁ obcTaHOBKe 0e3 ee
ITPEABAPHTCIIbHOI'O aHAJIH3a H KOPPEKIIHH,

—  HH3Kafd BOCITPHHMYHBOCTD K BHOPAIHSIM H
H3MeHeHHSIM TeMIleparypsl;|12 ]

IaTymK, coneprallmid MarHUTONYBCTBMTEIbHOE ONTUYECKoe
BONOKHO

- & _~) ToxoBeaywan WKUHA
e

" a M3K 61850-9-2

HﬂDﬂHLIIHCIHHEIH KOMOHHa

MyneTUnnexkcopsl
(Merging Units)

“ 8

-

L]

R
OnNTOBOAOKHO ANA TENEWMIMEPEHMA M HOMMEDUECKOro YJETa [

ONTOBONOKHO LA PENEHHOM 3alMTh

I
- 3
-

b, 1] _'
PrcyHok 6.1-KOHCTpYKITH S 3I€KTPOHHOIO OIITHYECKOr O TPaHC(opMaTopa TOKa

JlaHHBIe OT IIH(POBBIX H3MEPHTEIHLHBIX TPaHC()OPMATOPOB, KaK OINTHYECKHX, TaK H
3JIeKTPOHHBIX, IIPHXO/ISAT Ha MYyJIbTHIIPEKCOPHI (merging umt).

MynIbTHITIEKCOP - 5TO VYCTPOHCTBO, IIO3BOILIIONIEE IIepeflaBaTh II0  OJHOM
KOMMYHHKAIIHOHHOH JIHHHH OJHOBPEMEHHO HECKOIBKO Pa3/IMYHBIX ITOTOKOB JaHHEIX. B Harem
clIyyae TIPOHCXOAHT IpeoOpa3oBaHHe CHTHAIOB C OITTOBONOKOHHBIX JTHHHH IS JajdbHeHIIeit

nepegayn 1o ceTH Ethernet mo crammapry MOBK 61850-9-2 B ycTpolcTBa YPOBHA
npucoeanHeHHs (KoHTpomiepel ACY TII, P3A, ITA).

HpﬂTﬂEﬂ.ﬂbl CBH3H B SHEPIeTHRKC

B HacTosmiee BpeMs K OCHOBHBIM OOJIACTSIM ITPHMEHEHHS CHCTEM IlepelayH
IAaHHBIX MOYKHO OTHECTH cHcTeMbl P3A, IHCIIETYEpPCKOrO0 H aBTOMATH3HPOBAHHOIO
TEXHOJIOTHYECKOI' 0 YIIPABIIEHHS 3IeKTPOo3HepreTHYecKHMH o0bekTamu (ACTY), a Takxke
CHCTEMBI aBTOMAaTH3HPOBAHHOI'O y4eTa SHEPrOPECYPCOB. B paMKaX 3THX CHCTEM PEIIArOTC I
CIIEYIOIIHE 3aJaqH;

—  Ilepejaya JaHHBIX MeXKIy JTOKaIbHBIMH YCTPOHCTBAMH TeleMeXaHHKH (TM),
ycTpoiicTBaMH P3A H 1ieHTpansHOH ITpHeMoriepefarornei cranpei (L{II11C);

— Iepeaata TaHHbIX MEHIY 00BEKTOM H AHCIICETHCPCKHM LICHTPOM,
— Inepeiaata JaHHbIX MCHKAY JHCIICTUCPCKIIMIL IICHT PaMI,
— CHCTCMBI YVUCTA,

—  Ilepefaya JaHHEIX OT ITPHOOPOB y4YeTa B YCTPoHCcTBa cOopa H nepegadn

L X TATT TN

AJOKYMEHT NoanncAH
SNEKTPOHHOW NOANUCHIO CepBep.
Ceptudumkar: 12000002A633E3D113AD425FB50002000002A6 _ _
Bnapeneu: lebayxoea TaTeAHa AnekcaHapoBHa HIb CICAYyIomce. HCCMOIPi Ha TO, HTO Cﬁﬂp
OBOM (prMﬂTE CTaJl BHCAPITBCA C MOMCHTA
Oencreutenen: ¢ 20.08.2021 no 20.08.2022 SI3H MEXIY yﬂTpﬂﬁGTEﬂhﬂI I10- TIPEKHEMY
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OPraHH3YIOTCS aHATIOTOBBIMH IIETISIMH.
T riepelayl TaHHBIX MeXKIY JHCIIeTYEPCKHM I[EHTPOM H 0OBeKTOM, Ha JaHHBIH

MOMEHT, 4acTO HCITOIb3YIOT IMpoTokKonbkl MOK 60870-101/104. J{isa TaKkoH CHCTEMEBI CBSI3H
XapaKTepHO, YTO:

— IIPOTOKOIIBI  IICpPCAdii., KOTOPBIC  HCIIOIB3YHOICA B 2 AJHCIICTHCPCKOM
YIIPABIICHHH, Y4CTO MOI'YVT OTJIIHUATBECA OT IIPOTOKOJIOB, ITPHMCHACMBIX Ha HC:

—  MO’KeT BO3HHKHYTH ITpoOlleMa HallaJKH H OTCIIeKHBAaHHS (Tak)kKe UTEHHS)
aBapPHIHBIX PEKHMOB H3-3a TOTO YTO HET OJJHOH CHCTEeMbI HaHMEHOBAHHH CHIHAJIOB T.€. HET
YHH() HIITHPOBAaHHOCTH CHIHAIIOB.

— MOXET IIPOM3OHTH IIOTEPSA MAHHBIX IIPH IEPEBOJIE CHTHAJIOB H3 OIHOIO
IIPOTOKOJIA B JPYTOH.

HeoOxomMo OTAEIIEHO OTMETHTE OOIIBINIOE KOTHYECTBO IIPOITPHETAPHEIX ITPOTOKOIOB

T.€. (PHPMEHHBIX ITPOTOKOIOB, KOTOPble HMEIOT CBOIO CIIEIH(HKY pealln3ali. 719 Toro

YTOOKI IPOTOKOIN TIOIYYIUI INMHPOKOE PACIPOCTPAHEHHE HEOOXOAMMO OOIBIIOE KOJIHMYECTBO

KOHBEPTEPOB, XOPOINYHK KBaITH(pHKAIHIO II€PCOHalla M JOCTAaTOYHBIH OIbITa PalbOTHL C
Pa3THMYHEIMH ITIPOTOKOIAMH. OTO BeJleT K CIOKHOCTH CHCTEMBI H Pa3IIHYHBIM ITpoOrIeMaM
TIIPH pacIIHPeHHH H SKCIUTYaTallHH

PACNPEAENUTENDbHASA CETb AUCNETYEPCKWW LIEHTP
YaaneHHbe ycTponcTaa ‘ Cepsepbl TM,
- M3K60870-101 ||| | AMMCKY3
M3K 60870

M3K 60870-101/104 101/104,

M3K 60870-101 nponpueTapHbie
NPOTOKONbI
%
M3K 60870-103,
Modbus, Modbus,
nponpueTapHbie nponpueTapHble
NpoTOKONbI NPOTOKONbI
¥
MponpuertapHsie
NPOTOKONbI I !
- . MNpubopw
Ycrpoicrea P3A Kowrponnepoi TM  yvera

PucyHOK 6.2— CxXema opraHu3al[ii IepeJadyd JaHHBIX 10 cTaHgapra MOK 61850
MODBUS

[TpoTtokon Modbus — OgHH H3 caMBIX PacIIPOCTPAHEHHBIX CETEBBIX ITPOTOKOJIOB

JUI1 HHTErpallHH YCTPOHCTB PENEHHOH 3alllHTBI H aBTOMAaTHKH B cHcTeMe ACTY,

CO3JAaHHBIN II0 IIPHHIIHITY «KIHeHT—cepBep» (IIH «BeAyIIHH — BeJOMBI»). IIporokomn

TTATTUTTOMATT Ty RATTMTY T ﬁ'!'!’ﬂ'!"f‘!]'!’ﬂ‘!‘"!f!’ ST f"fT]E(pLITGCTH HGH’I‘GI\[}F MHOITHC YCTpDﬁCTBﬂ
S

NOKYMEHT NOoanMUCAH
ANEKTPOHHOW NoaANnuchLIO IMCHACTCA IJIA IIEPCHdaii HH(I)GPMEU_[I/IH 11O
Ceptudukar: - 12000002A633E3D113AD425FB50002000002A6 2S-485, RS-433, u 110 ceTH TCP/IP (Mgdbus
Bnapeneu; Webayxopa TaTeAHa AnekcaHgpoBHa
NeiicTeuTeneH: ¢ 20.082021 no 20082022 MOKHO TIPHYICIIHTL CeTeBOH OOMEH IO THITY
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«BEIYIIHIT — B€JOMBIIT», UTO HEe ITO3BOISET BEJOMBIM YCTPOHCTBAM IepelaBaTh JaHHEIE ITO
Mepe HX IOSBIIEHHS H IIO3TOMY TpeOyeT HMHTEHCHBHOI'O OITPOCa BEJOMBIX YCTPOHCTB
BeAyIIHM. OTO CYIIECTBEHHO OIpaHHYHBaeT IIPHMEHHMOCTh cTaHgapra Modbus B
CHCTEMAX PEryJIHpPOBaHHS PEAJIbHOIO BpeMeHH. Takke He IpeAyCMOTPeH CIIoco0, ¢
IIOMOIIBI0 KOTOPOIr'0 IOJAYHHEHHOE YCTPOHCTBO MOITIO OB OOHAPYKHTh IIOTEPID CBSBH C

BETYIIIHM.

[TPOTOKOIJI M3K 60870-5-101/103/104

IIporokon MO3K 60870-5-101 1npegHaszHaueH IS IIEpelavydl  CHIHAJIOB
TeneMexXxaHHKNKH B ACTY, ompezenser nepegauy curHaiaoB wexay LHIINIC n
KOHTPOIHPYEMBIMH ITYHKTaMH , TakKxke MexXAay cepeepaMu SCADA. Kak H IIpoToOKOI
Modbus mocTpoeH Ha apxXHTEKType «KIHeHT-CepBep» H IIpelHa3HadYeH I Iepeladd
TaHHBIX IIO0 TIIOCIIEJAOBATElIbHBIM JIHHHSIM CBS3H RS-232/485. HMMeeT YHCIEHHYIO
agpecairo. EcTh Oydep COOBITHH H Ilepelaya JAaHHBIX ¢ MeTKaMH BpeMeHH. biaromaps
Oy(epH3alHi cCOOBITHIH, KOTOPBIE ITPOH3O0IIIIH II0 OIpeelIeHHOMY CHIHAlly, He TEPSIOTCS
IAHHEIE H HE TePSETCS IMPHBSI3KA 10 BPEMEHH.

[Iporokon M3K 60870-5-104 sto pacumpenue mmporokoiia MOK 60870-5- 101 u
OITpeIelIsIeT HCIIONB30BaHHE CEeTEBOro JocTyma 1o rnporokony TCP/IP. 3T ctaHgapTel He
TOAPa3yMeEBAOT HAIMUMe CEMAaHTHYECKOH MOJENH JTaHHBIX T.e. aOCTPaKTHOH CXEeMBI IIH
MOJ[EIIH, KOTOPas OITHCHIBAET KOHIIETIT B3aHMOJACHCTBHS MEXIY YCTPOHCTBAMH.

IIporokon MOK 60870-3-103 mnpemHasHaueH i1 OOeCIIEUYEHHS BO3MOKHOCTH
HHTETPAIMH B CHCTEMY VIIPAaBIEHHS SHeproodwekra ycrponcTe P3A. B ormiuie ot
ctagmapra MOK 60870-5-101/104, oH omnpenendgeT HHPOIOTHYECKYIO MOJAEIh JJId
(pHKCHpOBAaHHOrO HaOopa J[JaHHBIX, (POPMHPYEMBIX YycTpoiicTBamMH P3A. OgaiMm 3
OCHOBHEBIX HeZOCTAaTKOB ITpoTokoiia MOK 60870-5-103 aBinsgeTCcS OTHOCHTEIIEHO HEBBICOKAS
CKOPOCTH IepeJlaul JaHHBIX.

[Tporokomer MOBK 60870-5-101/103/104 obecrieynBalOT JOCTaTOYHO BBICOKYIO
(YHKIIHOHAJIbHOCTh IIPH PEHIEHHH 3aJay TeleyIIPaBIECHHS, TeIeCHTHAM3AlMH ¢
TEIeN3MEPEHII, HHTETPAIMH JaHHBIX YCTPONICTIB B CHCTEMBI YIIpaBIeHHUS. B oTimmime ot
Modbus OHH IIO3BOJISIOT TaKiKe OCYIIECTBIISITh CIIOPAaJHYECKVIO IIepeflauyy JaHHBIX C
YCTPOHCTB, T.€. IIPOBOJUTH IIepeavy, Korga 3TO HeoOXOJAMMO. B OCHOBY IIPOTOKOIIOB
ITOJIOKEH OOMeH TadnHIaMH CHTHAJIOB, IIPHYEM THITHI JITAHHBIX, KOTOPBIMH OCYIIECTBISETCS
0oOMEH, KeCTKO (PHKCHpPOBaHBI. B I[€IOM, IIPOTOKOIBI XOPOMIO ITOAXOMST IJISI PEelIeHIS
OITMCAHHBLIX BBIOIE 3ajay, OAHAKO O0IaJar0T HEKOTOPHIMH HeJOCTaTKaMH. ITPOTOKOIEI HE
IPEIYCMAaTPHBAOT BO3MOXKHOCTL IEpeJayd CHTCHAIOB pealbHOro BpeMeHH. llox
CHTHAIAMH PEalbHOTO BPEMEHH ITOHHMAIOTCS JAHHBIE, KOTOPBIE MOIKHEL IIEpedaBaThCa B
TEMIIE IIpOIlecCa C MHHHMAJIbHO BO3MOXKHEIMH BBIZIEPKKAMH BPEMEHH, K KOTOPBIM
OTHOCSTCSL, HaIllpUMEDP, KOMAHJLI OTKIFOUEHHS, Iepeaya MTHOBEHHBIX 3HAUYEHHI TOKOB U
HaIlpSOKEHHET OT H3MEPHTEeNIbHBIX TpaHc(opMaropoB. IIpH Iepefaye TaKHX CHIHAJIOB
3aJICP’)KKH B KaHalle CBS3H SBILTIOTCSA KPUTHYECKHMH. OTOT HEJOCTAaTOK HE CBS3aH C
BO3MO’KHOCTBIO CHHXPOHH3AIIHH YCTPOHCTB C €HHBIM CEPBEPOM BPEMEHH.

M3 Kparkoro aHaiHsza IepeurCIeHHBIX IPOTOKOIOB BHIHO, YTO OHHM JOCTATOYHO
YCIIEIIHO TO3BOISIOT pealH30BREIBATh 3aJaull JHCIIETYEPCKOTO YVIIPABIEHHS M HHTEr PaIfiH
IAaHHBIX B CHCTEMBI VIIPABJIECHHS, OJHAKO He IIO3BOJISIIOT PpPealH30BBIBATh (DYHKIIHH
peallbHOr0 BpeMeHH (TakHe KakK Iepefjada JHCKPETHBIX CHTHAJIOB MeXKIy YCTPOHCTBAMH
P3A, nepefaya MTHOBEHHBIX 3HAYEeHHI TOKOB H HAIIPSKEHHIT).

NOKYMEHT NoanncAH SIE BOTIIPOCHI
SNEKTPOHHOW NOANMMCHIO |
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 )-5.
Bnapeneuy; leb3yxoea TatesaHa AnekcaHOopoBHa
NeiicTeuTenex: ¢ 20.08 2021 'no 20.08.2022 IITHYECKHX TPaHCc(popMaTOopoB
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4. HazoBHTe OTIIHYHTEILHBIE UePTHI I(PPOBOH MO ICTAHINH

Ilpakmuueckaa paboma Ne 7
CTAH/JAPT MDK 61850

Il eJib: H3YUHTh CTPYKTYPY H ITPOTOKOJIBI cTaHaapTa MIK 61850
OCHO6bL MeopuUlL:

PabGora Hax craHmaproM MOK 61850 Hauamace B 1995 roay, Bemace ABYMS
HE3aBHCHMBIMH, ITApallJIeIbHO paboTaroIMMH I'PYIIIIaMH. OJHA H3 HHX, 00pa3oBaHHAS
UCA, 3aHmManace paspaboTkoH oOOIMX OOBEKTHBIX MOAEIEH IOACTAHIFOHHOIO
obopymoBaHHS , Bropas, o0Opa3zoBaHHAas B paMKaxX TeXHHYeCKOro kKommrera 57 MOK,
3aHHMAIach CO3JaHHEM CTaHJapTa Ha IIPOTOKON IEpefayd MAHHBIX JUIS ITOACTaHI[HH.
IlosgHee, B 1997 romy, paboTel 00euX IpyIil ObUIH OOBEAHHEHBI ITOM STHAOH padodeH
rpyriel 10 TK 57 MO3K 1 Bonwmn B ocHOBY ctaHgapra M3K 601850, O6macTts mpHMeHEHNS
craggapra MOK 61850 3T0 CHCTEMSBI CBSI3H BHYTPH ITOACTAHIHH. 3TO HaOOp CTaHAapTOB, B
KOTOPBLII BXOJAT CTAHAAPT 110 OAHOPAHTOBOM CBSI3H U CBS3H KIIMEHT-CEPBEP, CTAHAAPT II0
CTPYKTYPe H KOH(DHIYPALMH IOACTAHIMH, CTaHAApT IT0 METOAHKE HCITBITAHHI, CTaHIapT
3KOIIOTHYECKHX TpeOOBaHIil, CTaHAapT IIPOEKTA.

OCHOBHEIM TpebOoBaHHMEM K cCHCTeMe cOoOpa JaHHBIX B CTaHAApPTE SBIISIETCS
obecrieueHHe CITOCOOHOCTH MHKPOITPOI[ECCOPHBIX SIIEKTPOHHBIX YCTPOHCTB K OOMEHY
TEXHOIIOTHYECKHMH M JIPYTHMH  JaHHBIMH. CTaHmapr IpeIbsaBISIET  CIEAVIOIIHE
TpeOOBaHHSI K CHCTEME:

—  BBICOKOCKOPOCTHOH oOMeH JTAHHBIMH
MHKPOITPOILIECCOPHBIX 3IeKTPOHHBIX YCTPOHCTB MEKIY COOOH .

— ITPHBABKA K ITOACTAHIIMOHHOH JIOKAJIbHOH BBIUHCIIHTEIILHOH CHCTEME .
— BEICOKAA HAAC AHOCTD.
— I'apaHTHPOBAHHOE BPEMA JOCTABKI.

—  (pYHKIHOHAaJIbHasl COBMECTHMOCTD 000pYyZOBaHH
Pa’THYHBIX ITPOH3BOIHTEIIEH.

—  CcpeJcTBa MOIJEPKKH YTEHHSI OCIHIDIOIPAMM H IepefadH (pailIoB.
—  KOH(pHT'ypHpOBaHHeE, TaK)Ke aBTOMAaTH4YeCKOe KOH()HI'YPHPOBAHHE .

—  ToAJeprKKa (PYHKIH Oe30ITacHOCTH.

OcHoOBHBEIE 3amaun MOK 01850 310 00ecreuyurs BBEICOKOCKOPOCTHOH OOMEH
nHpopMmaiel MDY pasHBIX npouzBoguTened Mexnay codod u ACY TII, caemaTh
OYKBEHHYIO YHH(DHIIHPOBAHHYIO aJpecallHi0 IS YAOOHOCTH HaJaAKH H OTCIeXHBaHHS
ABAPHIHBIX PEXKHMOB M OOECIIEYHUTh HAJEKHVYIO padoTy CHCTEMBI aBTOMATH3HPOBAHHOIO
IPOEKTHPOBAHM 5.

Crangapr MOK 01850 mpemiaraeT HCIIOIb30BaHHE TPEX ITPOTOKOJIOB Iepegayun
JTaHHBIX (PHCYHOK 7.1):

MMS (cranmapt ISO/IEC 9506) — mpoTokon Ilepeladyd JaHHBIX PeajIbHOI'O
BpeMeHH H KOMaHJ[ JHCIIETYEPCKOrO YIIPABIEHHS MEKAY CEeTeBBHIMH YCTPOHCTBAMH H/HIIH
IIPOrPAMMHBIMHU IIPHIIOKEHHSMH. K CITone3yeTcsa I Iepefadyl JaHHBIX OT TEPMHHAIOB
P3A B SCADA cucreMy IJ14 JaIbHEHIIIEH BH3YaIH3alHI.

GOOSE — 1mporokon mnepefadyd JaHHBIX MeEXIY TePMHHAJIaMH O COOBITHSX Ha

TTOICTAHTTHH.
AOKYMEHT MNoarnncAH »
ANEKTPOHHOW NOAMUCHIO I(l)pﬂEElHHBIK MI'HOBCHHEIX SHAQUSHHH OT
Ceptudchmkar: 1 12000002A633E3D113AD425FBS0002000002A6 TPAKCHH A
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PucyHok 2.1— CxeMa HCIIOIB30BaHUA IPOTOKONIOB MOK 61850

CTpyKTypa CcTaHJapTa ImpeAcTaBiseT coO0H 10 OCHOBHBIX pa3felloB, YVKAa3aHHBIX B

Tadmie
Ne Hassanue
1 Bregenie u o0t 0030p
2 ['moccapuii Te pMHHOB
3 OCHOBHEBIE TPeOOBAHUA
R YIpaBleHHe CHCTEMOH H ITPOEKTHPOBAHHEM
5 TpeGoBaHHA CBSI3H K (DYHKIIHSIM H MOJIETSIM YCTPOHCTB
6 SI3BIK OIMHCaHHS KOH(DHIYPAIHH CBSI3H MEKIY MHKPOITPOLIECCOPHEIMH
3JIEKTPOHHBIMH YCTPOHCTBAMH ITOICTaHIHH
7 OCHOBHAS CTPYKTYpa CBS3H U1 000PYAOBAaHHS ITOACTAHIHMH H ITHTArOIIEH
TTHHHI
7.1 —  Mertomsl 1 MoJenn
7.2 — AOcTtpakTHHII HHTep(eiic cepBHca cBsI3H (ACSI)
1.3 —  Kmacerr afmmuy mamtry (CDC)
AOKYMEHT NoarnncCAH

CepTtudukar:
Bnapeneu:

Hewncrentened: ¢ 20.08.2021 no 20.08.2022

SNEKTPOHHOW NOANUCKIO |
12000002A633E3D113AD425FB50002000002A6 OI'HYECKHX Y3IIOB H KIIdCCOB JdHHbBIX

LWebayxopa TateaHa AnexkcaHgpoBHa
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8.1 — OmmcaHHe nepefadyl JaHHBIX 10 Imporokony MMS (MCO/M3BK
9506 — Yacts 1 1 Yacts 2) u o mporokory MCO/M 3K 8802-3

9 OrnucaHHe celU(pHYecKoro cepBHca cBs3H (SCSM)

9.1 — BBI@GPG‘]HLIE SHAYCHHA ITO ITOCIICAOBATCIIbHOMY HCHAIIPABJIICHHOMY
MHOI'OTOUCHHOMY KaHally IICpPCaatiil JaHHBIX THIIA TOYKa-TOYKa

9.2 — BriGopounsle 3HaueHH A 10 MCO/M3BK 8802-3

10 IIpoBepKa Ha COBMECTHMOCTD

Yactu 3, 4 u 5 CraHgapra HAYHHAIOTCS C OIPeAelIeHHsS OOINMHX H KOHKPETHBIX
(PYHKIITHOHAJIbHBIX TpeOOBaHHMII K KaHaJaM CBS3H ITOJACTAHIMH (KOTOpBIE OBLIM H3JI0KEHEI
BBIIIE). OTH TPeOOBAaHHMS B JaJbHEHINEM HCIIOIB3YIOTCS B KauyeCTBE 3aJalOINHX (DYHKI[HIT
UL OIPEJEeNIEHHS HeOOXOMUMBIX MOJeNell MJaHHBIX M OOCIYKHBAaHHS, IIPOTOKONIA
IIPHUKJIAHON ITporpaMMbl H 0a30BBIX CPEACTB Iepeldadyd JaHHBIX, CETH, KaHalla IepeJadi
IaHHBIX H (H3HYECKHX VYPOBHEH, KOTOphIE MJOIKHBI COOTBETCTBOBATh  OOIIHM
Tpe OOBAHILSIM.

(OCHOBHA$ KOHIIETIIHS apXUTEKTYPEL, IIpHHATas B ctaHgapTe MOK 01850, cocTouT
B a0CTparHpOBaHHOM OITPEIEIIEHHH 3IIEMEHTOB JAHHBIX H OOCIYKHBAHHUS, T.€. CO3JAaHIE
BIIEMEHTOB HIIH O0BEKTOB JAHHBIX H CEPBHCHBIX (DYHKI[HIT HE 3aBHCHT ITPOTOKOIIA HHKHETO
YPOBHS. AOCTpPAaKTHBEIE OIPEAEIIEHHS TIO3BOISIOT PacIpeieIuTh OOBEKTHl JaHHBIX H
CEPBHCHBEIE (PYHKIMH II0 IHOOOMY JAPYIOMY IIPOTOKOIY, ECIH OH COOTBETCTBYET
TpeOOBaHMSIM JaHHBIX H oOcCIykHBaHHSA OrmicaHHe aOCTPaKTHBIX CEPBHCHBIX (OYHKIHI
IIPHBOJUTCS B YacTH 7.2, a aOCTPaKTHOE ITpeicTaBIIEHHe O0BEKTOB JAHHBIX (OTHOCHTEIBEHO
JIOTHYECKHX Y3IIOB) coJiepkHTCSI B YyacTH 7.4. IlockombKy OOBEKTHI JJAHHBIX COCTOST H3
OOLIMX CTaHAAPTHBEIX YacTeH (TaKHMX KaK COCTOSIHHE, YIIpaBJIeHHe, H3MEpPeHHe, 3aMeHa),
Orpllla paspalorTaHa KOHIEIMIMS Ki1accoB oOOmmx aaHHeIX CDC — common data class,
KOTOPEIE OIPEIEISIOT CTAHJAPTHEIE COCTABHBIE JIEMEHTHI, ¢ ITOMOIIBI KOTOPBIX MOXKHO
co3/laThk Oolee CIIOKHBIE COCTaBHBIE OOBEKTHl AAaHHBIX. OINICAHHE BJIEMEHTOB KIIACCOB
OOIIHX JAaHHBIX IIPHBOAHUTCS B YaCTH /.3.

Ilocne Toro marorcs aOCTPaKTHBIE OIPENEIEHHS MJAaHHBIX M OOCITYKHBaHMSL,
IPOHCXOJUT ITOCTIEIHHI 3Tall — 3TO «IIpeo0pa3oBaHHe» a0CTPaKTHBIX CEPBHCHBIX (DYHKIHIT
B JCHCTBVIOIIMH IIpOTOKON. Pasmen 8.1 omnpepensger mmpeodpaszoBaHHe aOCTpaKTHBIX
O00OBEKTOB JAHHBIX H CEPBHCHBIX (PYHKIHH B cTaHZapr MMS 114 Iepegadys cooOIeHHH
BHYTPH cHCTeMBI. Pasmensl 9.1 u 9.2 onpenenstor BEIOOPOYHEIE H3MEPEHHBIE 3HAUEHHS B
kagpe gaHHeIX Ethemnet. B yactu 9.2 maeTcsa ormicaHie TEXHOIOTHYECKOH IIIHHEI.

B dacTH 6 MpHBOIHTICS OIMCAHHE SI3bIKa KOH(HTYPHpPOBaHH IToAcTaHIHH (SCL).
OH npeacTaBIIeT coOoi popMaIbHOE OIMcaHHe OTHOMIeHHI MeXay ACY MoACTaHIIHH H
caMOH ToJcTaHIer. Ha IpHKiIaJHOM YPOBHE MOKHO OIIICATh CaMy TOITOJIOTHYECKYIO
CTPYKTYPY paclpeXycTpoiicTBa H ee oTHomeHHe K (QyHKIIM ACY [IC (Jrormyeckum
y3l1aM), CKOH()HIYPHPOBAHHEIM Ha MHKPOIIPOLIECCOPHEIX 3JIEKTPOHHBIX VYCTPONCTBAX.

Kaxmoe yCcTpOHCTBO JOIDKHO TIpegocTaBHTE SCL  ¢aill, B KOTOPOM OITHCHIBAETCA
CaMOKOH (pHI'Y pHpPOBaHHeE IO CTaHIHH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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CTPYKTYPUPOBAHHUE UMEH

OOBIYHBIE ITPOTOKOMBI TPAAHIIHOHHO OIPEJIEIISIOT, KaK IMePETaroTcs OUThI JaHHBIX
10 ImnpoBogaM. OJHAKO, B TaKHX IIPOTOKOIAX HE KOHKPETH3HPYETCS KaK CIeQYET
CHCTEMATH3HPOBATE JTAaHHBIE YCTPOHCTB I HX IpHMcHeHHS. [Ipn TakoM Moaxoze
TpeOyeTcs BPYYHYIO CKOH(PHIYpHpPOBaTh OO0BEKTHI H OTOOpPAsHTh HX B BHJIE IepPeMEHHBIX
SHEPIOCHCTEMEI M HOMEPOB PETHCTpa HIJKHETO VPOBHS, HHIAEKCOB, MOMIYJIEH
BXOJOB/BBIXOOB, H T.JI. Cranmapr MOK 61850 yHHKaneH TeM, 4YTO OH HE TOJBKO
KOHKPETH3HPYET  BIEMEHTHIl  IIPOTOKOIIA  T.€.  OIMCHEIBAET, KaK  II€peJarorTcs
HH(OPMAIMOHHBIE OHMTHI II0 IIPOBOJAM, HO H IIPENOCTaBISET IIOIMHOE OITHMCaHHE
IMpeoOpa30oBaHHS JaHHBIX YCTPOICTBAMH SHEPrOCHCTEMBI B Takyr (opMy, KOTopas
COBMECTHMA C VCTPOHCTBAMH BCEX THIIOB PasIMYHBIX IIPOM3BOAUTENeH. CTaHaapT
IO3BOJISIET  CHIeNaTh CaMOKOH(HIypHpoBaHHe oOopymoBaHHSA HampHmep, eciiH B
ycTaHaBlIHBaeTe MoAyinbk Bxoga TT/TH B TepmmHan mo crangapry MOK 61850, 1o
TEPMHHAII CaM MOXKET OOHApPYKUTh 3TOT MOIVIIE M aBTOMAaTHYECKH, 0€3 B3aHNMOICHCTBHA
IIOIIL30BATENS C CHCTEMOM, BBIIEIIHNTh €r0 KaK H3MEPHTEIBHOE VCTPOHCTBO. HeKoToprwie
yCcTpoicTBa HcIonb3yroT SCL dain s KOH(QHIYPHPOBAaHHSI OOBEKTOB, H HHIKEHEPY
CIIeyeT TOJIbLKO BBECTH 3TOT (paill KOH(HIYPHPOBAHHI B YCTPOHCTBO. T orjia IIpHIOKeHHE
KIHeHTa craHgapra MOK 61850 Moxer H3BiIeuYb OIHMCAaHHSA OOBEKTOB C YCTPOHCTBA,
TIOAKTFOUEHHOTO K CETH.

CosgaHHe MOJEIH YCTpoHcTBa ITI0 craHmapry MOK 01850 HaumHaeTcsa C
(pH3HYeckoro ycrpoicrBa. (DH3HYECKOE YCTPOHCTBO — 3TO YCTPOHCTBO, MOAKIFOYEHHOE K
ceTH. OH3HYECKOe YCTPOHCTBO OOBIYHO HMeeT ceTeBOH ajpec. B kakgoM (pH3HUeCKOM
YCTPOHCTBE MOJKET OBITH OJHO IIH HECKOIBKO JIOTHYECKHX VYCTPOHCTB. MOJEens
JTOTHYeCKOro ycTpoiicTBa ITo cTaHmapry MOK 61850 mo3BomsgeT OJHOMY (PH3IHUYECKOMY
YCTPOHCTBY (PYHKIIHOHHPOBATh B KaueCcTBe MOAYIIS- ITOCPEHHKA HIITH MAaIIIHHBI-IIUTI03a JIJ1S
MHOTHX YCTPOHCTB, T.€. SABISATHCS KOHIIEHTPATOPOM JaHHBIX.

Kaxgoe JIOrm4ecKkoe YCTPOHCTBO HMEET OJHMH WM O0JIee JIOTHYECKHX V3IIOB.
Jlormueckrii  y3en (Cm. Tabmaiy 7.2) - 53To oOpa3oBaHHe TPV JAaHHBIX H
COOTBETCTBVIOIIIMX CEPBHCOB C IPHCBOSHHEM HMEH, T.€. I'pyIdia, KOTOPYIO JIOTHYECKH
MOKHO C()OPMHPOBATh JUIS BHIIOIHEHHS KaKOH-THOO (DYHKIHH 3HEpProcHcTeMbl. Kakmbril
KJIacC JIOTHYECKOrO Vyi3la HMeeT CTaHAapTH30BaHHOe OO0O3HAaYeHHe, cocrosmee Hu3 4
CHMBOIIOB. lIepBBI OIpenenser IIPHHALICKHOCT, K I'PYIIE, OCTalIbHBIE TPH — OOBIYHO
HCIIONB3YIOTCS Kak aOOpeBmarypa ( B HameM ciaydae CBR — Circuit BReaker -
BBIKIIIOYATEND). B CITHCKE CHH3Y IIPHBEAEHBI OIpeeIeHHS HEKOTOPHIX CHMBOIIOB:

— ABTOMATHYECKOE YIIPaBIeHHE — A

— H3MePEHHS - HMeHA HAaYNHATCA ¢ OYKBEL — M

—  TejeympasieHHe — C,

—  obmme pyHrximH — G;

— YCTAHOBIIEHHE CBSI3H C IIOMOIIBIO HHTep(eiica/apXHBHpoBaHHE — I ;
— JIOTHYECKHE Y3JIbI CHCTEMEI — L;

— 3alura — P;

— CBSI3aHHBIE C 3aIllMTOH — R;

— TaTYUKH — S;

— H3MEPHTEIbHBIE TPaHC(hOpMaTOpsl — T;

ROKMERT RGHAGAR " TP B0k KoHTaKTH) —X;

SNEKTPOHHOWM NOAMACKIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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Jlorndeckmii y3el Takke MOJKET HCIIOIb30BaTh OCOOBIH IpeHKC, eclIH
HE 00XO0 MO JOIOIHHTENBHO HAEHTHPHIIHPOBATH JIOTHYECKIH Y3€TI.,
Kmnacc XCBR
M4 atpudyra Twn arpudyra IlosicHeHHE O/H
LNName Hacrneqyercs 13 Ki1acca JIOTHYECKOT O y3JIa
JlaHHEIE
OO01mast HH(pOPMAIIHS IS TOTHYeCKIX Y3IIOB
Loc SPS MecTHOe yIIpaBlIeHHE O
EEHeath INS COCTOSIHHE BHEIIHETO 000PYI0BAHISI H
EEName DPL HanmMeHOBaHHEe BHEIITHETO 000PYJOBAHH I H
OpChnt INS CUeTYHK YHCIIa MEPEKITIOYEHNT O
Oprassl VITPaBIIEHIS
Pos DPS [IomoKeHHS BRIKITFOYATE IS O
BlkOpn SPC BIIOKHpOBKA KOMaH/I BKIIFOUEHHS O
BIkCls SPC BIIOKHpOBKA KOMaHI OTKIIFOUEHH S O
ChaMotEna SPC Harmrurie MOTOpHOIO IIpHBOAA H
HMH(popMaIis 0 COCTOIHHH
CBOpCap INS |'OTOBHOCTE BBIKITFOUATEILS O
POWCap INS ['OTOBHOCTH TOYEYHOTI'O MEPEKITIOUATEILS H
MaxOpCap INS ['OTOBHOCTH BBIKITFOUATEIIS IIPH TTOJTHOM H
3arpy3Ke

(O/H — o06s3aTenpHBIH ITapaMeTp/Heo0s3aTelIbHEII )
Tabmura 2.2 — CTpyKTypa IOTHYECKOr0 yeTpoicTRa BeIKITIouaTeld ( ki1acc XCBR)

Kaxapli 5IeMEHT JAaHHBIX B JIOTHYECKOM Y3JI€ COOTBETCTBYET TEXHHYECKHM
XapakTepHcTHKaM Kiracca oOnmx gaHHBIX (CDC) cormacHo mpokony MOK 61850-7-3.
Kaxxmpiil K1acce o0IHUX JaHHBIX OIHMCHIBAET THII H CTPYKTYPY JaHHBIX B JIOTHYECKOM VY3IIE.
Harmpimvep, cvyinectByior kKinaccel CDC ams JaHHBEIX COCTOSHIS, H3MEPSEMBIX JaHHBIX,
TAaHHBIX PEeryIHPYEMOIO COCTOSHHSA, JAaHHBIX PETYIHPYEMBIX aHAJIOTOBBIX VCTABOK,
YCTAaBOK COCTOSHHS H aHAJIOIOBHIX VYCTaBOK. Kampmi Kmacc OOIMMX MAaHHBIX HMEET
OITpeJIeTIEHHOE MMS H PsJ CBOHCTB KlIacca — KaKIOe CBOMCTBO C OIIPeIelIEHHBIM HMEHEM,
OITpeIeTIEHHBIM BHAOM H KOHKPETHOH II€NbI0. Kaxaoe HHAHBHAYAILHOE CBOICTBO KiIacca
CDC 1npHHagIeXHT OIpeAc/IEHHOH KaTeropHH, KOTopas oOpa3oBaHa IIO0 IIPH3HAKY
¢yHKIHOHAMBHEIX orpaHmdermii (FC). Hampmmep, B kinacce single point status
(omHOTIORUTIHOHHOe  cocTosHUe)  SPS mnejcTaBIeHHOM B Ta0mmie 2.3., BBeJEHBI

[OKYMEHT MOAMVCAH
ANEKTPOHHOW MOAMUCHIO
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pacIMpeHHOro ornpeaeneHusa — EX.

B sTOM mnpHMepe CBOHCTBa COCTOSHHS Kinacca SPS cocrosar m3 stVal (3HadeHHA

COCTOSIHIL), q (TIpH3HAaKa KadyecTBa) H t (MeTKH BpeMeHH).

Kmace SPS
Mg arpudyra Tw atpubyra FC 3HauyeHHe/ qHarna3oH 3HaYeHHH
DataName Hacnenyercsa us xinacca Data
JlaHHEIE

cocmositiie
stVal BOOLEAN ST TRUE | FALSE
Q Quality ST
t TimeStamp ST

IdMeU{eHLe
subEna BOOLEAN SV
subVal BOOLEAN SV TRUE | FALSE
subQ Quality SV
sublD VISIBLE STRING64 SV

KOH@uUeypayjus, ONiCaniis i PaciiipeHiis

d VISIBLE STRING255 DC Text
dU UNICODE STRING255 DC
cdcNs VISIBLE STRING255 EX
cdcName VISIBLE STRING255 EX
dataNs VISIBLE STRING255 EX

Tabmira 2.3 — CTpyKTypa Kinacca THIIA JaHHBIX SPS

Mogens ycrpoHcTBa 1Mo craHgapty MOK 61850 — aro BHpTyanbHas MOJEID,
KOTOpas HaYHHAeTCA ¢ abCTpakTHOro o030pa YCTPOHCTBA H €ro OOBEKTOB. JTa MOJIEID
ormcaHa B HacTu 7. 3aTeM 3Ta MOJIENb ITPeo0pa3yeTcsl B KOHKPETHEIH ITaKeT ITPOTOKOIOB B
paznmene MOK 61850-8-1, ocuopanuerii Ha MMS, TCP/IP u Ethemet. B mporecce
npeodpaszopanisg 00bekTOB MOK 61850 B MMS, mportokon MOK 61850-8-1 onpegenser
METOJ ITpeoOpa3zoBaHHS JAHHBIX MOJEIH B OOBEKT- IepeMeHHYI0 MMS ¢ IIPHCBOEHHBIM
HMEHEM, YTO NPHBOAUT K €JIHHCTBEHOMY, OJHO3HAYHO HJIEHTH(PHIMPYEMOMY YKa3aTEIO
Ka’KJIOTO 3JIEMEHTA JaHHBIX B MOAelIH. Harprmep, eclmi HMeEeTCsI IOTHYECKOE YCTPOHCTBO C
inveHeM «Relav 1y coctogarmiee ur omHoro mormyeckoro y3ma BeIKmrouatend XCBRI1, misg

OOKYMEHT noarcAH
SNEKTPOHHOWM NOAMUCHIO
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Relay [/XCBRIS$STSLocSstVal

—_ aanils aiks S B
ATpubyT

INEeMeHT

NaHHbIX
FC

Jlormyeckum ysen
Jlornyeckoe yCTPOUCTBO

PucyHok 7.2— CtpyKrypa HMeHH 00beKTa 1o MOK 61850-8-1

ITPOTOKOJI MMS

MMS — 5TO KIIHEHT-CEPBEPHBIH IIPOTOKOI, padOTarOIHI Ha YPOBHE 3 MOIEIH
OSI. TaxmMm ofpaszom, oH pabdoract ¢ IP-agpecaMm M MOXET IIPOXOJHTL YEpes
MapIIpyTH3aTOPEL. B ogHOM padoueM peXHMe, KIIHeHT (Kak IpaBmio, SCADA HIH IIDTI03)
OTIIPABIISET 3aIlpOC Ha COJEpPKaHHEe KOHKPETHOIO 3JIIEMEHTA JaHHBIX B MDY, Koropoe
nMeeT cepBep MMS u upeHtundmmpyercs cBouM [P-agpecom. CepBep OTHpaBiIseT
3allpallMBacMbIe JaHHBIE B OTBETHOM COOOINEHHH Ha [P-aapec kimieHTa. B ApyroM peximMe,
KIIHEHT MOKET 3aJaTh IIPaBIIIO CePBEPY IS OTIPABKH OTYeTa CIIOPaJHYeCKH IIpH

TTIOSIBJIEHHH COOBITHA.
MMS orpenenser:

— Hﬂﬁﬂp CTAHJAaPTHBIX Dﬁ'LEI{TDE:, HaJl KOTOPBIMIT COBCPHIAIOTCHA OIICPAIlIH,
KOTOPBIC AOJIZKHDBI CYILICCTEOBATE B }"GTpGﬁCTEE (H&HPIIMEPZ HTCHHEC H 34IlHCh IICPCMCHHBIX,
CHTHAIIH3AI[H I O COOBITHSIX H T.I[.):,

—  Ha0op CTaHJAPTHHIX COOOMIEHHH, KOTOPBIMH OCYIIECTBILSIETCS OOMEH MEKITY
KIIHEHTOM H CEBEPOM JJISI OCYIIECTBIIEHHS OTIePaLHil YIIPaBIIEHHS,

—  Ha0op NpaBHI KOJHMPOBAHHS 3THX COOOINEHHI (TO eCTh KaK 3HAYEeHH S H
ITapaMeTPhl Ha3HAYarOTCSA Ha OMTEI H OaHTHI ITPH IIEPE CBUIKE ),

— Habop IIPOTOKOJIOB (TmpaBHIIa oOMeHa COOOIIEHHSIMH
MeKIY YCTPOHCTBAMH).

[IpoTrokonr MMS cam 110 cebe He SBIISIETCS KOMMYHHKAIIHOHHBIM ITPOTOKOJIOM, OH
JIHIIG OMPEHENSeT COOOIIEHH, KOTOPBIE JTOIKHEI IIEpeaBaThCs IO OIPEIETIEHHON CETH. B
KauecTBe KOMMYHHKAI[HOHHOIO IpoTokona B MMS mcnons3yercsa crexk TCP/IP. OGmas
CTPYKTYpa IIpHUMEHEHHS ITpoTokoiaa MMS 1iisa pearmsaiiii CepBHCOB Mepefadyl JaHHBIX B
coorBeTcTBHH ¢ M3OK 61850 rmpeacraBiieHa Ha pHCYHKeE 2.4.

OcHOBHOe HasHa4YeHHe nmpoTokona MMS — peanmzarmsa pyuaximin ACY TII,

TO €CThb COOp [JaHHBIX TEIeCHTHAIM3alMH MW TeIeH3MEPEHHH M TIIepefadya KOMaH/]
TEIEYIIPaBIEHH.
JInsg uene coopa HH(OPMAITHH ITPOTOKON MMS 1pegocTariIseT IIBE OCHOBHEIE
BO3MOJKHOCTH:

— Gﬁﬂp AJaHHBIX C HCIIOJIB30BAHHEM IICPHOJHYCCKOI'O OITPOCa CEPBLPa

AOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCKIO
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SCADA H3A
| MK 61850-7-2 '

AbcTpakTHRIE

HasHayeHWe CepBMCOB Ha CepBUChI
npotokon MMS: M2K 61850-8-1

ABcTpakTHbIE
CepPBMCHI

CranpapTHele 0DbeKThI,

coaepxallvecs B cepeepe: MMS I. : MMS-cepeep .

MMS-KNHeHT

CTaHaapTHbIe coobWweHns

aAnA obMeHa QaHHBIMKA Mexay
cepsepoM M KnueHTom: MMS

I{EIHI'{;HHI-:ELIH-DH HilH
s CTEK

KOMMYHHUKALHWONHEI A

CTaHAapTHLIA MeTon crex
KOAWPOBaHWA coobuwerun: MMS

Cete

KoMMYyTaTOp

YRR,

Fes s s'sm e e s s 8 8 8

PucyHok 2.4 — Jlnarpamma repegadyd JaHHEIX 110 TIPOTOKOITY MM S
COOp HaHHBIX ITYTEM IIEPHOAHYECKOTIO OIIPOCca CEpBepa KIIMEHTOM

Ha mepBoM sTare Mexay YCTPOHCTBAMH KIIHEHTOM H CEPBEPOM YCTAaHABIIMBAETCS
COEIUHEHHE. YCTAaHOBKY COEQHHEHHSI HHHIMHPYET KIHEHT, o0palfasch K CEpPBEPY IO ET0
IP-agpecy.

CIEYIOIIIM 3TAIIOM KIIHEHT 3allpallliBacT OIPeIeIIeHHbIE JaHHEBIE Y CEPBEpPA H
IIOIyYaeT OT CEPBEpPa OTBET C 3alPOIIEHHBIMH JaHHBEIMH. Harmpumep, rmocne yeTaHOBKH
COeIMHEHNA KIIMEHT MOJKET 3aIl[POCHTH Y CEPBEPA ET0 HH(POPMAIMOHHYIO MOJEI C

ncronb3opanue cepeucoB GetServerDirectory, GetLogicalDeviceDirectory,
GetLogicalNodeDirectory.
3aIrpoCHI IIPH 3TOM OYIYT OCYIIECTBIIATHCS IIOCIIEL0BATEIIBHO:

—  Ilocme 3ampoca GetServerDirectory cepBep BepHET IepedyeHb JOCTYIIHBIX
JIOTHYECKHX YCTPOHCTB.

—  Ilocne orpenpHoro 3ampoca GetLogicalDeviceDirectory mma xaxmoro
JIOTHYECKOI'O YCTPOHCTIBA CEPBEP BEPHET IlepedyeHb JIOTHYECKHX VY31I0B B KaXKIOM H3
TTOTHYECKHX YCTPOHCTB.

- 3anmpoc GetLogicalNodeDirectory g kaXIoro OTJEIBbHOIO JIOTHYECKOTO
y3JIa BO3BpaIlaeT ero 0ObEKTHl H aTPHOYTHI JaHHBIX.

B pesynpraTe KIMEHT CUHTAeT H BOCCO3JAcT y ceOs IMOJHYI HH(POPMAIHOHHYIO
[OKYMEHT NOANUCAH | | "HMYECKHE 3HaueHHd aTpHOYTOB CUMTAHBI EIIE
SNEKTPOHHOW MNOAMUCHIO yIeT COAeprKaTh IIHIIb HMEHA JIOTHYECKHX

Ceprudmkar: 12000002A633E3D113AD425FB50002000002A6 5 5 i [14]
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ncrionb3oBaHHeM cepBHca GetAllDataValues, mi6o mmues orfenbHBIE aTpPHOYTHL C
HcTionb3oBaHHEM cepBHca GetDataValues.

[Io 3aBeplIeHHMH TPeThErO HTalla KIHEHT IIOIMHOCTBID BOCCO3JAacT VYV celdd
HH()OPMAIIHOHHYIO MOJIENIb CEPBEPA CO BCEMH 3HAYEHHSIMH aTPHOYTOB JJAHHBIX. Y Ka3aHHas
IpoLeaypa IIpeAriojlaraeT OOMEH JOCTaTOYHO OONBIIHMH OOBEMAMH HH(MOPMAIHH C
OONBIIIM, 3aBHCSIIHM OT KOJIMYECTBA JIOTHYECKHX YCTPOHCTB, JIOTHYECKHX Y3JI0B M YHCIIa
OOBEKTOB JAaHHBIX, PeallN3yVEMBIX CEPBEPOM, KOIIHMYECTBOM 3aIlpOCOB H OTBETOB. JTO TAKXKE
BEET K JOCTAaTOYHO BBICOKOH HarpysKe Ha alllapaTHYIO 4acTh YCTPOHCTBA. OTH S3TAllbl
MOI'YT OCVIIECTBIIATHECSA Ha HTarie Hamaaku SCADA-cHCTEMBI, IS TOrO, YTOOBI KIIMEHT,
CUHTAB HMH(OPMAIHOHHYIO MOJEIb, MOI OOpallaThCad K JaHHBIM Ha cepBepe. OIHAKO ITPH
TaIbHEHINeH SKCIITyaTal[iH CHCTEMBI PeryIIpHOe CUHThIBAHHE HH()OPMAIHOHHON MOIEIIH
He TpeOyercsa. PaBHO KakK He I[eleco00pasHO IMOCTOSHHO CUHTBHIBATH 3HAUEHHS aTpHOYTOB
METOHOM PETYIIAPHOrO OIpoca. BMECTO 3TOro MOKET HCIIOIB30BAThCSI CEPBHC Ilepeladi
OTUETOB — Report.

HEPE,I[EI‘IEI AdHHBIX KIIHCHTY CCPBCPOM B BHJIAC OTHETOB

M3K 61850 ompexmenseTr [Ba BHIa OT4YeTOB — OyepH3HpyeMble H
HeOyepusupyeMble oT4eT. (OCHOBHOe OTIHYHE Oy(depH3HpyeMOro OT4YeTa OT
He Oy (pepH3HPYEMOTr0 3aKIIF0YaeTCs B TOM, YTO IIPH HCIIOIB30BaHHH MEPBOro (popMHpyeMast
HH(pOpMalHs OyAeT OOCTaBlIeHa O KIIHMEeHTa Jake B TOM CIIydae, €CIIH Ha MOMEHT
TOTOBHOCTH BBIIAYHM OTYETA CEPBEPOM CBSA3b MEKAY HHM H KIHEHTOM OTCYTCTBYET
(HarippMep, OBII  HapyllleH COOTBETCTBYIOIIMH KaHal CBS3H). Bcsa  QopMHpyeMas
HH(OpPMAIHsI HaKaIUIMBAETCS B ITAMSITH YCTPOHCTBA M €€ Ilepefadya OyAEeT BBIIIOJTHEHA KaK
TOJIBKO CBS3b MEXKIY IBYMS YCTPOHCTBAMH BOCCTAaHOBHTCA. EMMHCTBEHHOE OrpaHHYEHHUE —
00BEM IMTaMSTH CepBEPa, BHIJEIIEHHBIN IS XPAaHEHHS OTYETOB. €CIIH 3a TOT IPOMEKYTOK
BPEMEHH, KOrJa CBS3b OTCYTCTBOBala, IIPOM3OIIIO JOCTaTOYHO MHOIO COOBITHIA,
BBIZBABIIMX (POPMHpOBaHHe OONBIIOrO YHCIA OTYETOB, CYMMAapHBII OOBEM KOTOPBIX
ITPEBBICHII JOITYCTHMEIH O0BEM ITaMATH CEPBEpa — HEKOTOpask HH(OPMAIHSI BCE K& MOKET
OBITh TIOTepSHA H HOBBIE (QOpPMHpYeMBIe OTYETHI «BBITECHAT» H3 Oydepa paHee
c()opMHPpOBaHHBIE JTaHHBIE (OZHAKO B 3TOM CIIy4ae CEepBep, ITOCPEIACTBOM CIIEIHAIILHOIO
aTpuOyTa VIIpaBIstomero OI0Ka IPOCHTHAIHM3HPYET KIHEHTY O TOM, YTO ITPOM3OIILIO
nepenonHeHne Oydepa H BO3MOXKHA IOTEPS JaHHBIX). ECIM Ke CBSI3b MeXAy KIHEHTOM H
CEPBEPOM IIPHCYTCTBYET — KaK IIPH HMCIIOJIB30BAaHHH Oy(epH3HPYEMOIO, TaK H IIpH
HCIIONTB30BAaHHH HeOy(epH3HPYeMOr0 OTUeTa Iepejiaya JaHHBIX B aJpec KIHeHTa MOXKET
OBITh HEMeJIEHHOH IT0 (paKTy BO3HHKHOBEHHH OIIPe/ielIeHHBIX COOBITHI B CHCTeMe (ITpH
YCIIOBHH TOI'O, YTO HHTEpBal BPeMEHH, 3a KOTOPOH ITPOH3BOJHTCS (PHKCAIS COOBITHIA,
paBeH Hymx0). Korga peus HaeT o0 oryerax, IoApa3zyMeBaeTCsI KOHTPOIb HE BceX OOBEKTOB
H aTpHOYTOB JAHHBIX HH(OPMAIHOHHOH MOJEIN CEPBEpa, a JIMIIb TeX, KOTOPHIE Hac
HHTEPECYIOT, O0beJHHEHHBIX B TAK Ha3bIBaeMbIe «HAOOPHI JTaHHBIX)) .

Hcnomp3ysa  OydepH3npyeMblii/HeOypepH3HpyeMblii OTYeT MOJKHO HaCTPOHTh
CEPBEP HE TOJIBKO Ha Ilepeflauyy BCEr0 KOHTPOIHMpyeMoro Hadopa [IaHHBIX, HO H Ha
nepegadyy TOINBKO TeX OOBEKTOB/aTpHOYTOB JAaHHBIX, C KOTOPBIMH ITPOHCXOMST
OIPeeJIEHHOIO PoOJia COOBITHA 3a IIPEAONpPeelICHHBIN IIOIb30BAaTElIeM BPEeMEHHOM
HHTepBal. /I 3TOro B CTPYKTYpe YIIPaBILIIOIIEro OJIoKa Iepefadeil OydepH3HpyeMBIX /
He Oy (pepH3HPYEMBIX OTYETOB IIPeJyCMOTPeHa BO3MOKHOCTD 3aJaHHS KaTeTOpHil COOBITHIA,
BO3HHKHOBEHHE KOTOPHIX HEOOXOJHMO KOHTPOJHPOBaTh H II0 (PAKTy KOTOPBIX OyIeT
ITPOH3BOJINUTCS BKIIFOUYEHHE B OTYET TOJIBKO TeX OOBEKTOB/aTPHOYTOB JAaHHBEIX, KOTOPBIX

AOKYMEHT OAIMCAH Ie KaTETOPHH COOBITHIL:
SNEKTPOHHOW NMOANMUCHIO v b '
CepTucdmkar: 12000002A633E3D113AD425FB50002000002A6 aJaHHH HTOro IlapaMeTrpa B OTYET OYIYT
Braneneu y HHRB3PI0BY TATHTHA (Y PECaHARPRNS AYEHHA KOTOPBIX H3MEHHITHCEH, HIIH TOJILKO TE
BIX H3MEHNIIHCE.
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— H3MCHCHHC ﬂTpHﬁ}’Tﬂ Ka4cCTBa. HPH 3aJaHHI 3TOI'O IIApaMCTpa B OTHET
6}*’,[[}*"1‘ BEKITFOYATHCHA TOJIIBKO TC ﬂTpHﬁ}"TLI Ka4cCTBad, 3HAYCHIT KOTOPBIX H3MCHIIIHCE, HIIH
TOJIIBKO Te& OOBEKTHI HJAaHHBIX ﬂTpIIﬁ}’TLI Ka4cCTBd KOTOPBIX H3MCHHIIHCD.

— OOHOBIIEHHE MaHHBIX. [IpH 3amaHMH 3TOrO IapaMerpa B OTYeT OyAyT
BKIIFOYATHCA TOJBKO Te aTPHOYTHI JaHHBIX, 3HAYECHHSI KOTOPHIX OBIIIM OOHOBIIEHEI, HIIH
TOIIBKO T& OOBEKTHl MaHHBEIX, 3HAYEHHS aTpHOYTHI KOTOPEIX OBIIH OOHOBIEHBI. llox
OOHOBIIEHHEM IIOHHMAETCS, K IIPHMEPY, IEPHOAHYECKOE BBIUHCIEHHE TOH IIH HHOH
TapMOHHYECKOH COCTABJISIFOIIEH H 3aIIHCh B COOTBETCTBYIOIINMI aTPHOYT JAHHBIX €€ HOBOI'O
3HaueHHA. OQHaKO Aa’ke B TOM CIIy4Yae, €CIIH 3HauyeHHe 10 pe3yJIbTaraM BBIYMCIIEHHH Ha
HOBOM IIEPHOAE HE H3MEHIIOCH, OOBEKT JAaHHBIX WIH COOTBETCTBYIOIMI aTpHOYT JaHHBIX
BKIIFOUAIOTCSI B OTUET.

Kak yke OBIIIO YKa3aHO BBIIIE MOKHO TAaKKe HACTPOHTh OTYET Ha Ilepeady BCETO
KOHTPOIHpYyeMOro Habopa JaHHEIX. Takas nmepegadya MOKeT OBITH BHITIOJIHEHA JIHOO 110
HHHITHATHBE CepBepa, THOO IT0 HHHITHATHBE KIIHeHTa. Ecii BBeIeHO (OpMHPOBaHHE JaHHBIX IT0
YCIIOBHIO, TO ITOIB30BATENI0 TaKkKe HEOOXOIHMO YKa3aTh IepHO (OPMHPOBAHH S JaHHBIX
cepBepoM. EciH BBeJieHO (pOpMHPOBaHHE JaHHBIX 10 YCIIOBHIO, cepBep OVIeT () OpMHPOBATE
OTYET CO BCEMH 3JIeMeHTaMH Ha0opa JaHHBIX IT0 (PaKTy ITOTy4YeHHS COOTBETCTBYIOIIEH
KOMAaH/bI OT KIIHEHTA.

MexaHH3M Ilepefadyd OTYETOB OO0JIaJacT BaKHBIMH IIPEHMYVIIECTBAMH IIEPE]
METOAOM TIEPHOAHYECKOIO OIIpOCa:  CYIINECTBEHHO COKpaIllaeTcsd Harpyska Ha
HH(QOPMAITHOHHYIO CeTh, COKpaIaeTcs Harpy3ka Ha IIpPOIleccOp YCTpOHCTBa-cepBepa H
YCTPOHCTBa-KIHEHTA, o0ecIieunBaeTcs OBICTpasl JOCTaBKa COOOIIEHHII O BO3SHHKAIOIIIX B
cHCcTeMe COOBITHSX. OMHAKO BaXHO OTMETHTb, YTO BCeX JOCTOHHCTB HCIIOIIb30BAaHH
Oy(epH3HPYEMBIX H HeOy(QepH3HPYEMBIX OTYETOB MOKHO JOCTHYB TOIBKO IHIIb ITPH
IIPAaBIIIBHOH HMX HACTPOHKE, YTO, B CBOIO OUYepPeb, TPeOYET OT IepCOHANIA, BHITIOIHIIOIIETO
HalaJKy o0OpyI0BaHHS, JOCTATOYHO BEICOKOH KBATH(PHKAIMH H OOJIBINOrO OITHITA.

[IoOMHMO OIHMCAHHBIX CEPBHCOB, IMPOTOKON MMS Taxke momgepkKHBAcT MOJEIH
yIIpaBIeHH 000pyAOBaHHEM, (POPMHPOBAHHE H Ilepellady JKYPHAJIOB COOBITHH, a TaKKe
nepenady (aiIoB, 4YTO TIIO3BOILET IlepelaBaTh, HaIIpHMep, (aiIkl aBapHIHBIX
OCIIULIIOTPaMM.

[TPOTOKOJI GOOSE

@opmupoeanne GOOSE-coo01eHnH

HabGophl JaHHBIX HCIIONB3YVIOTCA IJII TPYIOIHPOBKH JaHHBIX, KOTOPEIE OVAYT OTIIPABIISATECS
YCTPOHCTBOM C HCIIONB30BaHHEM MeXaHH3Ma GOORSE-cooOineHnsa. B ganpHeHIeM, B
Omoke vrpaBieHHd otripaBkon GOOSE ykaselBaeTcs CCBUIKA HA CO3JaHHBI Hadop
JAHHBIX, B TAKOM CIIy4Yac YCTPONCTBO 3HAeT, KAKHEe MMEHHO JaHHbIE OTIIPABIIATh. CIeayeT
OTMETHTEL, 4YTO B paMkKax omHoro GOOSE-cooOIeHNnsI MOXKET OTIPaBIATHECS KaK OJHO
3HaUeHHe (HaIlpHMep, CHTHal mmycka MT3), Tak U OJHOBPEMEHHO HECKOIBKO 3HauyeHHH
(HaImpHuMep, CHTHAJI ITycka H cHTHaJ cpabaTeiBaHHgI MT3 u T.71.). Y CTpOHCTBO-TIONYYAaTED,
IIPH 3TOM, MOKET H3BJIeUDb H3 ITAKeTa JIMIIb T€ JaHHBIE, KOTOPHIE eMY HEOOXOMHMEL.

ObecrieyeHHe CKOPOCTH IICpcaat JaHHBIX

B aHamIoroBeIX ILEITSIX Icpcaail CHI'HAJIOB OCHOBHYIO 3aJCPAKY IIPH IICPCIdayc
CHI'HaJId BHOCHT BPCNA CpﬂﬁﬂTBIBElHHH JHCKPCETHOI'O BBIXO/14d YGTpGﬁGTEH H BpEMA

:"]."":"."!"!_!".' sl L Bk & o A Al "'!"'E""""".f""-"r""'.""'.r"."". F bm i 4 Kok L o Malack 4 Aok TN d = T
NOKYMEHT [_'ID,D,FIH CAH OAC IMTPHHHMAIOIICIO YCTPOHCTBA. Bpﬁhﬁl
ANEKTPOHHOU NMoAnnCbio sPaBHEHHH C 3THM MaJIO.
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

WXdda4H JaHHBIX OCHOBHYIO 3aJCPyKY BHOCHT

Bnapeneu: lebayxoea TateaHa AnekcaHgpoBHa | e
{OH CpcJc, CKOIBKO cCIO GﬁpaﬁﬂTI{a BHYTPH
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B Teopru ceTel Iepeiadyn JaHHBIX MIPHHSITO CETMEHTHPOBATh CEPBHCHI Iepelau
HAaHHLEIX B COOTBETCTBHH C VPOBHSMH Moaem OSI, kKak IMpaBHIIO, CITYCKasCh OT
«IIpukmagHoro», TO €CTh VYPOBHSA TIIPHKIAAHOI'O IIPeACTAaBIIEHHS  JTaHHBIX, K
«DH3HYECKOMY», TO €CTh VYPOBHIO (DH3HYECKOIO B3aHMOJEHCTBHSI YCTPOHCIB. /[l
YMEHEBINEHHS BPEMEHHN 3aJIEPKEK KOIIMYECTBO IIPe00pa30OBaHNI JIOIKHEI OBIThH CBEJIECHO K
MHHHMYMY. MMeHHO mosToMmy JaHHBIe IO ITporokony GOOSE (IIpHKIaIHOIO YPOBHA)
HAa3HAYAKOTCS HEINOCPeICTBEHHO Ha KaHaIbHBIH ypoBeHb — Ethemet, MHHYS ocTalbHEIE

YPOBHH.
Tvn JaHHBIX YpoBeHb PYHKIIHH

7 [ IprxaaHoH JIOCTVII K CETEBBIM CIIYKOaM

6 [IpeacraBHTENL CKHH YIIpaBJIeHHE CEAHCAMH CBS3H

5 CeaHCOBBIH [IpeacrarneHme o N poBaHHE JaHHBIX

4 T paHCIIOPTHEIN [Ipsmvas CBSI3pb  MEXJIY  KOHEUHBIMH
ITYHKTAMH 1 HaJeKHOCTh

3 CeTeBOH OnpeneneHHe MapIIpyTa H JIOTHYECKAas
aJpecals

2 KaHabHBIH DOusHYecKas aape carps

1 DOH3HYECKHI Pabora co cpenon nepejgadys CHrHaJIOB H
IBOHYHBEIMH JTAHHBIMH

Tabmma 2.4. — CrangapTHas CEMHYPOBHEBAS MOZIENIbE OS]

Hcrmonp3oBaHne «YKOPOUEHHOIO» CT€Ka C MHHHMAJIbHBEIM  KOIHYECTBOM
Ipeo0pa3oBaHHIl — 5TO BaXHBIH, OJHAKO HEe EJHHCTBEHHBIH, CIIOCOO0 YCKOPEeHHS
Iepefaydl JaHHBIX. TakKe VYCKOPEHHIO Ilepefadyd MaHHBIX I10 ITpoTrokolry GOOSE
CITOCOOCTBYET HCIIONIB30BAHHE MEXAaHH3MOB IIPHOPHTE3AIlMH JaHHBIX. T ak, JJId ITPOTOKOIIa
GOOSE wucnompzyerca OTAENbHBIN HAcHTH(HKaTOp Kaapa Ethemet — Ethertype,
KOTOPBII HMEET 3aBeIOMO OOJIBIINHII IIPHOPHTET 0 CPAaBHEHHIO C OCTAILHBIM TPahHKOM,
HAITPUMED, IIepeJaBacMbIM C HCITOIb30BAHHEM CETEBOI0 YPOBHA IP.

Mcmommp30BaHHE BCEX PACCMOTPEHHBIX METOAOB IIO3BONISET 3HAYHTEIBHO
IIOBBICHTE IIPHOPHTET JAHHBIX, IepefaBacMBIX IO IpoTokony GOORSE, 1o cpaBHEHHIO C
OCTaJIbHBIMH JAaHHBIMH, II€peaBacMBIMIL IIO TOH K€ CETH C HCIIOIb30BAaHHEM IPYTHX
IIPOTOKOJIOB, TEM CaMBIM, CBOAS K MHHHMYMY 3aJcpPKKH KakK IIpH 00paldoTKe MJaHHBIX
BHYTPH VYCTPOHCTB HCTOYHHMKOB H IIPHEMHHKOB MJAHHBIX, TaK H IIpH o00paloTke HX
CETEBBIMH KOMMYTATOpPaMH.

OtIpaBKa HH(POPMAI[HH HECKOJILKHM aJipecaTaM

J1s agpecaliny KaJpoB Ha KaHAIIbHOM YPOBHE HCIIONB3YIOTCS (DH3HYECKHE aJpeca
ceTeBBIX ycTpoiicTB — MAC-agpeca. [Ipu stom Ethemnet mo3BomseT ocyIecTBIISITh Tak
Ha3bIBAEMYIO T'PYIOIOBYIO PacchUIKY cooOmmeHni (Multicast). B Takom ciaydae B IToJe

MAC-agpeca agpecara VKasbIBaeTCS aJpec T'PYIIIIOBOH PacChUIKH. TSI MHOIOaApPeCHBIX
nACChITOK 110 TTnoTokonv (GOOSE wenomsivercs opeaelIeHHBIH JHAIIa30H aIpPECOB.

AOKYMEHT MNoarincCAH
SNEKTPOHHOM NOANMCHIO |» B IIEpBOM OKTETE axpeca OTIIPABILIIOTCA Ha
CepTucdukar: = 12000002A633E3D113AD425FB50002000002A6 Iy (paKTHUECKH MHOTIOaJpeCcHas PAacChUIKa He
Bhaneneuyn\cieCrpRe IR eNsaHARgRH -afpec SBIIETCS CKOpee HAEHTH(PHKATOPOM
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Taknm obpaszoMm MAC-agpec GOOSE-cooOIeHHS MOXKeT OBITH HCITONb30BaH,
HAIIpHMe]p, IIPH OpraHH3aI[HH (HILTPaIMH cOOOMIEHHH Ha ceTeBhIX kKoMMmyTaTtopa (MAC-
(pHIIBTPALMH), a TAaKXKe YKa3aHHEIH aJpec MOXKET CIIYKHTh B KauyecTBe HAeHTH(HKATOpa, Ha
KOTOPBLIH MOI'YT OBITH HACTPOEHBI IIPHHHUMAFOIIHE YCTPOHCTBA.

TaknM obpaszom 1epemauy GOOSE  cooOmieHmii MOXKHO CPaBHHIB C
PAIOTPAHCISAIHEN: COOOIEHEe TPaHCIHMPYETCS BCEM YCTPONCTBAM B CETH, HO [JIA
TIOIIYUYEHHS H ITOCIIEAYIOMEH 00pabOoTKH COOOINEHH YCTPOHCTBO-ITPHEMHHUK JTOIKHO OBIThH
HACTPOEHO Ha ITOIIYYEHHE 3TOr0 COOOIIEHHS.

rﬂpﬂHTHpGEElHHElH I0CTaBKa COOOIIEeHIH H KOHTPOJIb COCTOAHHA KdHaAJId

[lepemaya cooOmmeHHII HeCKOIBPKHM ajpecaTaM B pekuMe Multicast, a Taxkke
TpeOOBaHHS K BBICOKOH CKOPOCTH TIEpPeJauyM JAHHBIX HE IIO3BOISIOT PEeallH30BaTh ITPH
nepegaue GOOSE-coOOIEHHH ITONYYEHHE TTOATBEPAKACHII O JOCTABKE OT ITOIYYaATEIIEH.
[Iporilegypa  OTIpaBKH  JaHHBIX, (POPMHPOBAHHS  IIOIYYAIOI[HM  YCTPOHCTBOM
TIOATBEPKIEHUS, IPHEM H 00pabdoTKa €ro YCTPOHCTBOM OTIIPABHTEIIEM H ITOCIEXYIOIAS
IIOBTOPHAS OTIIPABKa B CIIYYae HEYJIaYHOH ITOIBITKH 3aHSUIH OBl CIIHIIIKOM MHOI'O BPEMEHH,
YTO MOIJIO OBI MPHBECTH K YPE3MEPHO OOJBIIMM 3aJeprKKaM IIPH Tepejiaye KPUTHYECKHX
CHTHAIIOB.[15]

Bmecto sroro mgia GOOSE-cooOmeHmii  OBII  pealH30BaH  CIIEI[HAIBHBIN
MeXaHH3M, 00€CTIEUHBAIOIIHI BEICOKYIO BEPOSTHOCTD JOCTABKH JIAHHBIX.

BO-TIEPBEIX, B VCIIOBHSX OTCYTCTBHS HM3MEHEHHH B IlepedaBacMBIX arTpHOyTax
maHHBIX, TMakeTel ¢  GOOSE-cooOmeHHsSMH — IepefaroTcsd  IMKIHYECKH  Yepes
yCTAHOBJIEHHEBIH ITONIb30BaTeNieM HHTepBal ([{nkmmdeckas nepegadya GOOSE- cooO1meHHi
ITO3BOJISIET  ITOCTOSIHHO  JHAarHOCTHPOBAaTh HH(OPMAI[HOHHYIO CETh). YCTPOMCTBO,
HACTPOEHHOE Ha TPHEM COOOIEHHUS, OXHJIAeT €ro IPHXOoAa Yepes 3aJaHHble HHTEPBAJIbI
BpeMeHH. B ciydae, eci cOOOINEHHE HE TPHIIUIO B Te4YeHHE BPeMEHH OXKIHIaHHA,
IIPHHAMAIOIIEE YCTPOHCTBO MOJKET C(OPMHpPOBAaTh CHTHAJI O HEHCIIPABHOCTH B
HH()OPMAIHOHHOH CETH, OIIOBEINas TAKHM 00pa30oM JHCIIETYEPA O BOSHHKIINX HETONMa KaxX.

BO-BTOpPRIX, NpPH H3MEeHEHHH OIHOIO M3 aTpHOYTOB IlepedaBacMOro Hadopa
MAHHEIX, BHE 3aBHCHMOCTH OT TOIrO, CKOIBKO BPEMEHH IIPOIIIO ¢ MOMEHTa OTIIPABKH
MPeABLAYIINEr0 COOOMIEHHS, (pOpPMHPYETCS HOBBIH ITaKeT, KOTOPKIH COAEPKHT 0OHOBIIEHHEIE
naHHEIE. []ocie Yero oTrpaBKa 3TOr0 IMaKeTa MOBTOPSETCS HECKOIBKO pa3 ¢ MHHHMAIILHOH
BBIJICPKKON BPEMEHH, 3aTeM HHTEpPBall MEXKIY COOOMIEHHISMH (B ClIydae OTCYTCTBHSA
H3MeHEeHHI B IepeJlaBacMbIX JaHHBIX) BHOBbh YBEIIHUHBAETCS JO MAaKCHMAIIHHOIO.

B-TpeThHX, BaXKHO TaKXe OTMETHTh, UTO B IochUIKe GOOSE, rnmoMHMo camMoro
3HAYEeHHS JIHCKPETHOI'O CHIHala, MOXKET TakXe COJIepKaThCs ITPH3HAK €r0 KauyecTBa,
KOTOPBIN HAeHTH(HIIHPYET ONpeelIeHHBIH aIllapaTHBIM OTKa3 YCTPOHCTBA-HCTOYHHKA
HH(OPMAIHH, HAXO0KACHHE YCTPOHCTBA-HCTOYHHKA HH()OPMALHH B PEKHME TECTHPOBAHH
H P APYTHX HEINTATHRIX PEKHMOB. TakuM 00pa3zoM, YCTPOHCTBO-IIPHEMHHK, IIPEXKIE UEM
oOpaboraTk IIONIYYEHHBIE [JAaHHBIE COITIACHO IIPEAYCMOTPEHHEIM aJIlOPUTMAaM, MOKET
BBRITIOIIHUTE IIPOBEPKY STOr0 IIPH3HAKA KayeCTBa. YKa3aHHOEe MOJKET IIPeAyIIPedHUTh
HEBEPHYIO PabOTy YCTPOHCTB- IPHEMHHKOB HH(pOPMAIMH (HAITpHMeE]P, HX JIOKHYIO padoTy).

Crmenyer HMETh B BHAY, YTO HEKOTOPHIE M3 3alIOKEHHBIX MEXAaHH3MOB
obecrieueHHS HAAEKHOCTH IepeJauyd JaHHBIX IIPH HX HEPaBHIIFPHOM HCIIONb30BAHHH
MOT'YT IIPHBOJAHTL K HeraTHBHOMY 3(@dekry. Tak, B coydyae BrIOOpa CIHIIKOM KOPOTKOTO
MaKCHMAJILHOI'O HHTE€pBalla MEXKIY COOOIEHISAMH, Harpy3Ka Ha CETh YBEIIMYHBACTCS, XOTS,
C TOYKH 3PEHHSI T'OTOBHOCTH KaHala CBS3H, 3(P(eKT OT YMeHBIIEHHS HHTepBala IepeJadn

AOKYMEHT NOANWCAH

SNEKTPOHHOW NOANMUCHIO -
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 (BIX, IIEpEfada IIAKETOB C MHHHMAaIbHOH
Bnageneu: lebsyxora TatesHa AeKkcaHapoBHa MEHHYIO  Har'py3Ky Ha  CETb (pE}EIIM

TCOPETHYCCKH MOXKET IIPHBOJIHTDL K
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BO3HHKHOBEHHIO 3aJlepKeK IIPH Iepefade JaHHBIX. TaKoil peXKHM SBIISeTCS HaHOojee
CIIO’KHBIM H JOJKEH ITPHHHMAThCS 3a PacYETHBII IIPH ITPOeKTHPOBAHHH HH() OpMAaIHOHH O
CETH. ).

HIKMHA TTPOLHECCA K ITPOTOKOJI M3K 61850-9-2

Hcnonmb3oBanue mpotokona M3OK 61850-9-2 HepaspeIBHO CBS3aHO C TEPMHHOM
«ImHa 1porieccay. HInHon mporecca mo M3K 61850-1 HaseIBaeTCcd KOMMYHHKAIHOHHAS
IIIMHA JAaHHBIX, K KOTOPOH IIOAKIFOYEHHEI YCTPOHCTBA IIOJIEBOIO YPOBHS ITOJICTAHI[HH
(KOMMYTAI[HOHHBIE arOlapaThl, H3MEPHTEIIbHBIE TpaHC(OpMarTopel). B JaHHOM ciydae
CIIOBO «IIIHHA» He CIIEAYET IOHMMATh OYVKBAIbHO, Peyub HJET O I[EIIOH CHCTEME Iepefayi
TAHHEIX MEXIY YeTpoHcTBaMH. Takmm oOpa3oM, B OOIIEM ClIyyae K IIHHE ITPOIECCa MOT'YT
OBITH ITOAKIIFOYEHEI HE TOIIBKO H3MEPHTEIBHEIE ITPpe00pa3oBaTe i, HO TaK/Ke BRIKIIFOUATENH,
PaskEAUHHUTENIN H Apyroe odopyaoBaHHe. OJHAKO HMEHHO IIepefaya MIHOBEHHBIX
3HAYEHHI OT HM3MEPHTEIBHBIX TPAaHC()OPMATOPOB IIPOH3BOAHT HAHOOIBIIYVIO HAarpy3Ky Ha
HH()OPMAIIHOHHYIO CETh «IIIHHBI ITPOIECCAY.

B TpaJHIMOHHOH CXeMe ITOAKIIOUEHHS YCTPOHCTB P3A 1l OT H3MEPHTEIIFHEIX

TpaHC(pOPMATOPOB TOKa H HamNpsokeHHI, Haxomanmxcss Ha OPY mmun B KPVYD,
IPOKJIAABIBAIOTCSA 10 TEPMHHAIIOB P3A, pasmereHHBIX B OITY.
Mcronp30BaHiie KOHI[EIO[MH IMHMHBI ITpOIecca IIPEAIioaracT, YTO BCE CHIHAJIBI, BKIIOYAs
MTHOBEHHBIE 3HAYEHHS TOKOB M HaIlpSDKEHHH, OILM(PPOBBIBAIOTCS HEIIOCPEJICTBEHHO B
armrapare H IIEpefaroTcs YCTPOHCTBAM 3allHTHl H aBTOMATHKH B BHJIE I[H(PPOBOro IIOTOKA
ITaHHBIX 110 HH()OPMAI[HOHHOMH CeTH (PHCYHOK 2.5).

HMMmerorcs pasHele TpeOOBaHHS K 4acTOTe Iepefaud maHHBIX. g P3A MoXer
IOTpeOOoBaTLCA TIEPEfaBaTh MTHOBEHHEBIE 3HAUEHHS ¢ 4acTOTOH 80 TOYeK Ha IEpHOMI, IS
I[eJIeH KOHTPOJSA KauecTBa 3IEKTPHYECKOH SHePIHH IToTpebyeTcs Oojlee BRICOKAs YacTOTa —
256 ToyeK Ha ImepHox. C APYroH CTOPOHBI, B VKAa3aHHBIX CIY4Yasx, IIPEeIbSBIITIOTCS
pasi4yHble TpeOoBaHHS K OBICTPOAEHCTBHIO. B ciyuyae IepegayM JAaHHBIX YCTPOHCTBY
PENEHHON 3allUTEl TPeOYEeTCA Iepefarh 3HaUCHU A TOKAa M HAIPsDKEHHS B TEMIIE PEAIBHOIO
BPEMEHH ¢ MHHHMAJILHOM 3aJepKKOH. Torma Kak I Ileleldl KOMMEPYECKOrO V4éTa H
aHaJIM3a KauyecTBa JOITYCTHMO BBeeHHE 3aIePKEK IIPH YCIOBHH TOYHOH IIPUBSA3KH JTaHHBIX
K € JHHOMY BpEMEHH.

Mcxonsa u3 3THX YCIOBHH B CTaHJApTe IMPedyCMOTPEHO JBa ITapaMeTpa, KOTOPEIE
OyIyT BIIMATH Ha 4acTOTy (POPMHPOBAHHSA KaApOB C BRIOOPKAMH MIHOBEHHBIX 3Ha4eHHH
(Sample Rate — SmpRate) U Ha KOTHMYECTBO M3MepPEeHHH, pa3sMeIacMbIX B OJTHOM Kaipe
(Number of ASDU — noASDU). dakTH4ecKasa 4acToTa (POPMHPOBAHHA KaJpe B CeTh IPH
sToM OyzeT cocTaBmarh I = SmpRate/noASDU. Tak, HanmpuMep, IpH 4acToTe SmpRate =
80 BEIOOPOK 3a IEPHOJ H KOJIMYECTBE MCHOBEHHBIX 3HAYEHHH B OJHOM Kajape noASDU = 1,
(paKkTHYECKas YacTOTa (POPMHPOBAHIS KaJApoB cOCTaBUT 80 IMakeToOB 3a nepHod Wi 4 kI'11.
B ciyyae 4acTOTHI B3ATHS BEIOOpOK SmpRate = 256 BEIOOPOK 3a IEPHOA H KOIHYECTBE
BRIOOPOK B Kajape noASDU = 8, (axTHyeckas 4yacToTa (POPMHPOBAHHSI KaJIpOB B CETh
COCTaBHT JHIIL 1.6 KI'1I.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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PucyHok 2.5. — CxeMa nogkimroyeHHS P3A K IIMHe ITpolecca.

CI]HXPGHIIB&I_[HH JAdHHbBIX 11O BPEMCHH H DﬁHﬂp}"}I{EHIIE ITOTEPb

YcrporctBa P3A MOryr Iomnydare H3MEPEHHS OT PasHbIX YCTPOWCTB IIHMHEI
nporiecca. HarprmMep, Ha 3aluiraeMoM IIPHCOeJHHEHHH MOKET OBITH YCTAHOBIIEH TOIBKO
TpaHC(OpMAaTOp TOKa, TOrjJa KaK JaHHble O HaNpsOKeHHH IIody4arorca oT TH,
YCTAHOBIEHHOI'O HA INMHAX H IIOJAKIIOUYEHHOIO 4Yepe3 OTHAEIIbHOE YCTPOHCTBO CBS3H C
IIMMHON Imporecca. IIpH TaKOH CBSI3M OTCYTCTBHE CHHXPOHH3AIMH MEXIY BEIOOPKAMH C
IBYX YCTPOHCTB MOJKET IIPHBECTH K JIOKHBIM HIH H3IHIIHHM CpadaThIBAHMSIM 3allHTHL B
ClIydyae BO3HHKHOBEHHS PA3IMYHBIX 33JIepKeK IO CETH H HEOJHOBPEMEHHOIO IIPHXOJa
ITAKETOB JAaHHBIX. g m30eKaHHEe TaKMX CJIIy4yaeB TpeOyeTcs IHINb 4YTOORI BEIOOPKH,
c()OpMHPOBaHHBIE PA3ITHYHBIMH YCTPOHCTBAMH B OJHH H TOT K& MOMEHT BPEMEHH HMEIHN
OJHMH H TOT Xe HJeHTH(pHKATOp. TaknM HAEHTH(HKATOPOM SBISeTcS IToae smpCnt —
CUETUHK BBRIOOPOK. CUETYHK 3a OJHY CeKyHIY IpoberaeT 3HaueHHI oT 0 mo (SmpRate*50-
1). Homepa mnpHcBanBaroTcad (QOpMHPYEMBIM BEIOOpKaM OJHOBPEMEHHO, TaK 4YTO
YCTPOHCTBO-IIPHEMHHK JaHHBIX MOK 01850-9-2 MOXKET JIerko yCTaHOBHTH COOTBETCTBHE
MEKIY IONTYYAEMBIMH 3HAUYEHHSMH M IIPOHM3BOJUTE BBRIUMCIIEHHS HAa HX OCHOBE. /I TOTO
yTOOBI BCE VYCTPOHCTBA CONPSDKEHHS (POPMHPOBAIM JAaHHBEIE C OJHHMH H TEMH K
HOMEPAMH HCITOIB3YETCS BHEIHUI CHHXPOHH3HPYFOIIHIT HMITYIIBC.

TaxuM o00pa3oM JOCTHTAETCS CHHXPOHH3AIMS BCeX BBIOOPOK M IIPHHHMAOIIEE
YCTPOHCTBO MOXeT 00pabarkiBaTh 3HAUEHHSI TOKOB M HAIIPSDKEHUH, IIPHHSATHIE OT Pa3HBIX
YCTPOHCTB, KOMITIOHYSI HX II0 HOMEpaM BEIOOPOK (PHCYHOK 2.5), MIPHYEM CHHXPOHH3AI[HS
CaMOr0o TIPHHHMAIOINErO VYCTpoHcTBa He Tpebyercsa C IIOMOINBIO CUETYHKA BBIOOPOK
YCTPOHCTBO TaKKe MOXKET OCYIIECTBIATh KOHTPOIb IEINOCTHOCTH IMPHHHMAEMBIX JaHHBIX,
TO ecTh OOHaApyKHBaTh (PAKTHI ITPONAKH BBIOOPOK. Pa3iIMdHBIE YCTPOMCTBA ITO-Pa3sHOMY
pEearupyrorT Ha IIPOoItaKy BEIOOPOK, KaK  ITPaBHIIO, B5TO  OIPEJIEIISTCS alll OPHTMaMI,
3aJI0KEHHBIMI B YCTPOHCTBO- TPHEMHHK M OICAHO B COIIPOBOJUTEIIHLHOM

AOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6
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PucyHOK 2.6 — CHHXPpOHHM3AI[H A H IIPHCBOEHIE HOMEPOB BEIOOPKaAM.

KOHTPOJIBHBIE BOIIPOCHI

1. IlosscHHTE cXeMa MCIIONB30BaHH A IIPOTOKOIOoB MOK 61850
2.  Oxapakrepusynre [IPOTOKOJI MMS

3. Oxapakrepusynre [IPOTOKOJI GOOSE

4. Kaxum oOpazoM olecrieueHe CKOPOCTH IIepegaul JaHHBIX
5

6

I losICHHTE HCITONB30BaHHE KOHIIETTI[HH IIMHHBI ITporeccca
. HG}ICHIITE:, KaKIHM GﬁpﬂBGM AOCTHI'ACTCA CHHXPOHH3AIIA BCEX ELI@GPGI{ H

ITPHHHIMAIOIIEE YCTPOHCTBO MOKeT 00pabaTeIBaTh 3HAUEHHS TOKOB H HAIIPSKEHHIH, IIPHHATEIE OT
Pa3sHBIX YCTPOHCTR?

Ilpakmuueckan pavoma Ne 8

Tema: «Cunstste cemu» Ha daze FACTS
Il eJib: M3YUHTh KOHIENIMIO « CHIIBHBIX ceTel» Ha 0asze FACTS

3HAHHNA H YMCEHHH, HpﬂﬂﬁpETﬂEMbIE CTYIACHTOM B pPeE3yY.JIbTAaTE 0OCBOCHHHA TEMbI.
OcHoébl meopuu.

Cpenu 3aJay pasBHTHSA CeTeBOH HH(PPACTPYKTYPBL, ITOCTaBIeHHBIX B OC- 2030, 3HauHTCS
IIPHUMEHEHHE HOBOIO IIOKOJIEHHMS VYCTPOHCIB CHJIOBOHM SIIEKTPOHHMKH, CHCTEM aBTOMATHUYECKOI'O
VIIPARIEHNSI M 3alllUThl UL PEIIeHHS ITpoOreMbl TMOMHOH HadmomacMocTH EDC M yIIpaBiIeHI
SIEKTPHYECKHUMH  PEXMMAMH B peallbHOM BPEMEHH, YTO JOIDKHO CYIIECTBEHHO TIOBBICHUTH
yIpaBIsIeMocTh H 3(dekTHBHOCTE EDC H 00ecneyTs ITOBBIIIEHHE HAIeKHOCTH AIIEKTPOCHA0KEHH
riorpedurenien 10 0,9990-0,9997 ¢ tekyiero ypoBHAa 0,9960. IIpeaycMOTpeHO IMHMPOKOE BHEAPESHIE
THOKHX CHCTEM Iepemaun siekrposHepriu (Flexible Alternative Current Transmission System —
FACTS) u coBepIIeHCTBOBAaHHE KOMITIEKCOB ABTOMATHYECKOH aBapHHHOM 3aIlHTEI H JHCIIETYEPCKOTO

NOKYMEHT NMOANWCAH IIEPEMEHHOIO TOKA, OCHAIIEHHBIE YCTPOHCTBAMH
ANEKTPOHHOW NOAMMUCHIO 9 FACTS mpeobpasyeT (PYHKIHIO SIeKTPHYSCKOM
Ceptuchmkat:  12000002A633E3D113AD425FBS0002000002A6 o» 1P pasy tb
Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHAa '

“ACTS sBasroTCA:
Aevncteutenen: ¢ 20.08:2021 no;20.08,2022 1 KaK TPAQUIMOHHOIO0 KOHJEHCATOPHOr'O THIIA,
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TaK H PeryIHpyeMble IT0CPeACTBOM THPHCTOPHO-PEAKTOPHBIX I'PYIIIL,
—CTaTHYeCKHE THPHCTOPHEIE KOMIIEHCAT OPHI,

—BCTABKI ITOCTOMHHOI'O TOKA,

—IJIIEKTPOMEXaHHYCCKIC HpEGﬁpﬂBGE&TEHH JyacTOTHI Ha Oase dCHHXPOHH3HNPOBAHHBIX
CHHXPOHHBIX MAIIIHH

—yIIpaBIseMble ITYHTHPYIOIIHE PeaKTOpHL,
— CHHXPOHHBIE KOMITEHCATOPHI,

—HaKOIMMTEIIH 3HEPT HIL.

Ceromgsa 1nox vyerpomcrBamH FACTS, Kak IIpaBIIO, ITOHHMMAETCS COBOKVYIITHOCTH
YCTPOHCTB, YCTAHABIIHBAEMBIX B SIEKTPHYECKOH CETH H IpeIHa3HAYEHHBIX JUIS CTaOHIIH3al[HH
HaIIPSDKEHMS, TIOBBOIIEHHMS VITPABISEMOCTH, OIITHMI3AIlMI ITOTOKOPACIIPEIEIICHHIS, CHIKCHH S
IOTEPh, JeMII(PHPOBAHHS HH3KOYACTOTHBIX KONIeOGaHHH, IIOBBIIIEHHS CTAaTHYECKOH H
IHHAMHYECKOH YCTOHYHMBOCTH, @ B HTOIe — IIOBBIIIEHHS IIPOITYCKHOH CIIOCOOHOCTH CETH H
CHIZKEHHS TIOTEPh. BONBINYI0 ponk BO BceM MHOrooopasuu yecTponcTe FACTS urpaer cuwiopas
AJIeKTPOHHKAa Ha 0a3ze  pa3MYHBIX  MOAH(HKAIMH IIpeoOpa3oBaTeliel  HaIpsOKeHH,
HCITONB3VIOIIX VIIPaBISeMbIe IIONYIIPOBOAHHKOBRIE BeHTHIM. [IIHpokoe BHeApeHHe JIETKO
HacTpaMBaceMbIX HIIM  CAMOHACTPAMBAIOIMMXCA  HHHOBAIIMOHHBEIX  S3JIEMEHTOB  CHJIOBOMH
3JIEKTPOHHKH H HOBOI'O ITOKOIEHHS IpeoOpa3oBaTeIbHON TEXHHKH, HOBEHINHX TEXHOIOIHI B
Oo0IMacTH  BBICOKOTEMIIEPATYPHOH  CBEPXIIPOBOAMMOCTH  (KaOGeald  H = HAKOIHTEIIH),
MHKPOITPOLIECCOPHBIX CHCTEM aBTOMATHYECKOIO VIIPABIIEHHS H PerylIHpoBaHHS (ITOKa B
OrpaHHYEeHHBIX MaciuTa0ax) TIIO3BOIISIET HAJEIHTh VYKe CYIIECTBYIOIIHE CETH HOBBIMH
Ka4yeCTBaMH.

Tabmura 8.1

Koumponupyemvie napamempsl cemit OnAa paznudnsvix ycmpoticme FACTS

Ycrporcrteo FACTS
CTaTHYECKHH CHHXPOHHBIH

KoHTpormpyeMble ITapaMeTPEI
KOHTpolIb HamnmpspKeHHS, KOMIIEHCALHMS peaKTHBHOMH

komrieHcaTtop (CTATKOM 0Ge3
HAKOITHTEIS SHEPIHH)

MOITHOCTH. CI'IId:KHBAHIIC KGHE@HI—]II]?‘I:, IMOJACPAKAHIIC
ITOCTOSHHOI'O HAITPAKCHITA

CTarH4eCcKHH CHHXPOHHBIH KOM-
neHcatop (CTATKOM ¢ Hakorm-
TeJleM AIIEKTPHYECKOH SHEPTHH,

BESS, SMES., 0orbI110H1 KOH/IEH-
caTop Ha IOCTOSHHOM TOKE)

KOHTpOnb HaIlpsKeHHS, KOMIIEHCAIHS peaKTHBHOH
MOIIHOCTH, CIIakKHBaHHe KoleOaHHI, IIOBBIIIEHHE
CTaTHYECKOH H JHHAMHYECKOH YCTOHYHBOCTH, ITOM-
IepKaHHE ITOCTOSHHOIO HanmpspkeHH s, AGC

CTaTHYECKHH KOMIIEHCATOP Pe-
aKTHBHOIT MonrHocTH (SVC,
TCR, TCS, TRS)

KDHTPDHB HAIIPAACHHA, KOMIICHCAITIA pEElI{TI[E'rHGﬁ
MOITHOCTH., CITIaXHBaAHIIC KGHE@HHI]I‘L ITOBBITTIICHIC

CTAaTHYECKOH H JHHAMHIYECKOH yCTDfI‘II[BDGTH:, IO -
ACPKAaHHE ITOCTOAHHOI'O HAITPSKCHIH A

T OPMO3HOH PE3HUCTOP C THPH-
CTOPHEIM YITPaBJIEHHEM

CrimaxuBaHHe KoleOaHHI, TIOBBIIIIEHHE CTaTHYE CKOH
H JTHHAMHYECKOH YCTOHUYHBOCTH

CTaTHYECKHI CHHXPOHHBII ITPO-
JTOJILHBIN KoMITeHcaTop (083 HaKO-
TTHTEJIS ATIEKTPHYECKOH SHEPIHH)

KOHTpPOIIF TOKOB, Crila)KHBaHHE KoOiIeOaHMH, ITOBHI-
IIIEHHE CTAaTHYECKOH M JHHAMHYECKOH YCTOHYHBOCTH,
OrpaHHYEHHE TOKOB K3

CTaTHYECKHH CHHXPOHHBIH
ITPOJIOJIBHBIN KOMIIEHCATOP
(c Darapeeli)

KOHTpOIIbk TOKOB, CITIaKHBaHIHeE KOIeOaHHIH, TIOBEI-
IIIEHHE CTaTHYECKOH M JHHAMHYECKOH YCTOHYNBOCTH

CepTtudumkar:
Bnapeneu:

[locimegoBaTeIbHBIH KOHIEHCa-

TOP C THPHCTOPHBIM YIIPaBJICHH-

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMMCHIO

Webayxopa Tateana AnekcaHapobHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

12000002A633E3D113AD425FB50002000002A6

KOHTPOIIF TOKOB, Crila)KHBaHHE KoOIeOaHHH, ITOBBI-
IIIEHHE CTaTHYECKOH M JHHAMHYECKOH YCTOHYHBOCTH,
1He ToKoB K3

TOKOB, CITIA’KHBaHHE KOJIeOaHHIL, ITOBBIIIIEHHE
H M JIMHAMHYECKOH YCTOHYMBOCTH, TTOIJIEp-Ka-
IHHOI'O HAIPSTKEHHSL, OrpaHHYeH e TOKOB K3
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(Das30oImOBOPOTHEIH TpaHC(hopMa- | KOHTPOIE IepeTOKOB MOIITHOCTH, CITIa’KHBaHHE KOJe-
TOP ¢ THPHCTOPHBIM YIIpaBIeHH- | OaHMHIL, TTOBBIIIEHHE CTATHYECKON H JIMHAMHYECKOI Y C-

eM TOHYHBOCTH, ITOJJIEPKAHIE ITOCTOSHHOI'O HAITP SDKEHH S
EJTHHBIH KOHTPOJUIED IIEPETOKOB | KOHTPOIL IepPeTOKOB aKTHBHOH H PEAKTHBHOH MOIIHO-
MOIIHOCTH CTH, KOHTPOIIb HAIPSDKEHHS, KOMITEHCAIHS PeaKTHBHOM

MOIIHOCTH, CITIa)KHBaHHe KosleOaHIIL ITOBBIIIEHHE CTa-
THYECKOH H JHHAMHYECKOH YCTOHYHBOCTH, ITOJIEPIKa-
HIE TTOCTOSHHOIO HAITPSTKEHH S, OrpaHYeHHe TOKOB K3

OrpaHHYHTEIb IepeHalpsbKeHHH | OrpaHHYeHHe HAITPsDKEHHS ITIPH IIePEXOIHBIX ITPO-

C THPHCTOPHBIM YIIpaBJIEHHEM Ieccax
Perynsrop HanpspkeHHS ¢ THPH- | KOHTpOIIb IepeTOKOB PeaKTHBHOH MOIIHOCTH, KOH-
CTOPHBEIM YIIPAaBJIIEHHEM TPOJIb HAIIPSDKEHHS, CITIaKHBaHHE KoleOaHHI, ITO-

BHIIIIEHHE CTAaTHYECKOH H JHHAMHYECKOH ‘_’;-’CTDfI‘II[E’:D-
CTIH, ITOJACPAAHIIC ITOCTOAHHOI'O HAIIPAKCHIA

M eXIIMHEHHBIH KOHTPOJIIED ITe- | KOHTpOIp IepeTOKOB PeaKTHBHOH MOIIHOCTH, KOH-
PETOKOB MOIIHOCTH TPOJIb HAaIIPSDKEHHS, CITIaKHBaHHe KOleOaHMHI, ITO-
BBIIIIEHHE CTATHYECKOH M JHUHAMHYECKOH YCTOHMYHBO-
CTH, TIOJJIEP KaHIE TIOCTOSHHOIO HAITPSDKEHUS

JIIIsT BHEPrOCUCTEMBI CETOMHSIIHETO IHS B IIEIIOM XapaKTEPHO MeXxaHudeckoe ynpaeieHiie.
JIIIsT KOHTPOIST M 3aIIUTHl EKTPHUYECKHX CHCTEM IIIMPOKO HCIIONB3YETCS MHKPO3IIEKTPOHHKA,
KOMITLIOTEPEI M BBICOKOCKOPOCTHBIE CHCTEMBI TEJIEKOMMYHHKAI[HI, OJHAKO VIIPaBILSIOIIIE
CHTHAJIBI ITOCHIJIAFOTCS B CHIIOBBIE JTHHHH (B KOTOPBIX, COOCTBEHHO, H PEaIN3yETCs YITPABILIOIIEE
BO3JIEHICTBHE), I'Jle KOMMYTHPYIOIHE YCTPOHCTBAa — MeXaHHYecKHe. [Io3ToMy O4YeHb CIIOKHO
OCYIIECTBUTH OBICTPOJIEHCTBYIOIIEE VIIPaRIeHHE. JIPyroH IpoOIeMOH MeXaHHYeCKHX YCTPOHCTB
SBIIIETCA TO, YTO VIIPABILIFOIIME BO3ACHCTBHS K HHM HE MOIYT IIOCBUIATBCS 4YacCTO, TaK Kak
JIaHHBIE YCTPOHCTBA, KaK ITPaBIIIO, BEIPabaTEIBAIOT PECYPC H BRIXOMSAT H3 CTPOS ropasno OBICTpEE,
YyeM CTaTHYECKHE YCTPOHCTBA. B CYIIIHOCTH, ¢ TOUKH 3peHH KaK JHHAMHYECKHX ITPOIECCOB, TaK
H YCTAaHOBHBIIMXCSA PEKHMOB CHCTEMA JCHCTBHTEIILHO HEKOHTpOIMpyeMa. [IpOeKTHPOBIIHKH,
OIIEPATOPBI, HMHKEHEPHI HAYWLUINCh padoraTh C VYETOM 3TOr0 OIPAaHHYEHHS, HCIIOb3YS
MHOKECTBO METOMAMK, ITO3BOJISIOIIMX ITOBBICHTH 3(PQeKTHBHOCTH PaOOTEI SHEPrOCHCTEMEBI, HO
IIEHOH COJIepsKaHHS H3IHIIHIX PE3EPBOB MOIITHOCTH M JOITOITHHUTEIIFHBIX 3aTpar.

Hammune B cetn ycerpouncte FACTS yBemmumBaer €€ pealbHYI IIPOITYCKHYIO
CITOCOOHOCTh, PErYIHMPYET AOIYCTHMYIO 3arpys3Ky H JAaeT BO3MOJKHOCTH OIIEPaTHBHO MEHSTH
KOH(DHI'ypal[HiO, TeéM CaMbIM IIOBBIIIAS HAJEXKHOCTh SIIEKTPOCHAOXKEHHS ITOTpeOHTENeH H
3KOHOMHYHOCTh PaboThl ceTH. OpHEHTHPYSICh Ha JOIIYCTHMBIE IIapaMeTphl, OIEPaTop
CaMOCTOSITEJIbHO IepeJacT HMEHHO TO KOIHMYECTBO NIEKTPOSHEPTHH, KOTOPOE HEOOXOANMO IS
IoraieHns Ae@HIMTa B KOHKPETHOM V3IlIe. 3a C4YeT 5STOro IIpeJOTBpaIllaeTcs Pa3BHTHE
BO3MOKHOH aBapHHHOH CHTYaI[HI.

Bueapenne texHonornn FACTS B Poccru OpIimo HHHIIMHPOBaAHO eIé B 2003 I. ImpHKa30M
PAO «EDC Poccumy Ne 488 «O cos3maHMH VIIPABISEMBIX IJIMHHH SIEKTPOIEpegaudl H
obopyaoeaHug i1 HUX». IlogBineHHe 5TOro IpHKasza OBIIO BBEI3BAHO HeJOCTATOUYHOM
VIIPABIIEMOCTRIO 3JIEKTPOSHEPTeTHUYECKHX CHCTEM M, KaK CIEICTBHE, HHU3KOH IIPOITYCKHOH
CITOCOOHOCTRIO MEKCHCTEMHBIX M cHcTeMOooOpasyrompx JIOII, HegocTaToOuHBEIM 0OBEMOM YCT-
POHCTB  PETYIHPOBAHMS  HalPsDKEHHS M PEaKTHBHOH  MOIIHOCTH,  HEOIITHMAlIbHBIM
pacIpeielieHHeM ITOTOKOB MOIITHOCTH ITO ITapauielIbHbeM JIDI pasHOro Kiacca HaIrpsKeHH .

Peammzanmg xornermmy Smart Grid cienmana HX oJHHMH H3 HaHOolIee BOCTpeOOBaHHBIX
3JIEMEHTOB B 3IIEeKTPOSHEPr eTHKE.

ﬁDK&ﬁEHT_ﬂbhh_ﬁCEh_n_ (CHIIBHBIX T ':ETEEI}} Hda OCHOBEC TCXHOJIOI'HH FACTS: CIIEAYCT
SNEKTPOHHOW NOAMUCHLIO KOH SHCPI'CTHEH.
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

HHA H TEXHHYCCKIIX CPCACTB B VKT HMCHOIIHCCA

Bnapeneu: LlebGayxoea TateAHa AnekcaHapoBHa — . »
CTPOHTCIIbCTBO JOIHHH C BBICOKOH IIPOITYCKHOH

Nencreutenad: ¢ 20.08.2021.no 20.08.2022
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0) TexXHONOTHMd JOoInmycKaeT (M Jae TMpeioaracT) IIOCTelleHHOe (TIOINaroBoe)
pacIHpeHHe TOITYCTHMBIX ITPEIENIOB IepelaBacMOH MOIIHOCTH JIMHHI IT0 Mepe IIOCTVYIUIEHHSI
HHBECTHIMIL TY]Ia, TJIe 3T0 TpeOyeTcs, H TOrjaa, Korga 3ro Heod0xoanmmMo. OHa I03BOJISIET 3apaHee
IIPEAYCMOTPETh IIPOTPECCHUBHBIN CLIEHAPHH COBMECTHOIO HCIIONB30BAHMSI MEXaHHYECKHX
KOMMYTATOPOB H IIOCTEIIEHHO BBOAHMBIX KOHTpoepoB FACITS TakuM o0pa3oM, YTOORI
JOCTHYG ITOCTABIEHHOH IEIH IyTeM ITO3TAITHOTO MHBECTHPOBAHHS. B YCIOBHSAX (PHHAHCOBBIX
OTPAaHHYEHHI 5TO0 — COMMIAHBIH JOBOA B TIIONB3Y «CHJIBHBIX ceTer». [locremneHHOe
HHHOBAIIHOHHOE TEXHHMYECKOE M TEXHOIOrMYeckoe IpeoOpaszoBaHne 0HO32C, a TakKxke
COOTBETCTBVIOINAS KOPPEKTHPOBKAa Oa30BBIX IIPHHI[MIIOB, I[eJIEH M 3ajJay Pa3sBHTHA
3JIEKTPO3HEPreTHKH ITPE00Pa3YIOT «CHIIBHBIE CETH) B « HHTEIUIEKTYalIbHEBIE CETID).

Hexotoprie 1n3 sneMeHTOoR FACTS ucroms3yrorcsa Ha o0bekTax EHOC nmng ympaBieHHS
peKHMaMH yKe JocTaToyHOo AaBHO (¢ 80—90-x rT.). [IpuMepsl nmpuMeHeHHS 311eMeHTOB FACT S B
ITOCIIEJHHE TOJIBI:

— CTaTKOM — CTaTHYEeCKHII KOMIIEHCAaTOp PeaKTHBHOM MOIIMHOCTH Ha 0Oase
npeoOpa3zoBaTennd HanpsokeHus, S0 Maap, 11 kB (IIC «Bri6oprekasy, 330/400 xB);

— ACHHXPOHH3HPOBAHHEBIN CHHXPOHHBIH KOMIIEHCATOP C YIIPABIISIOIIEH 0OMOTKOMH, 2x100
Magap, (I1C «beckygamkoBo», 500 kB);

— YCTPOHCTBO YIIpaBIIsIeMoH ITpofmonbHOH KommeHcaru JISII 500 xB (IIC «CasHo-
[ITymenckas» — IIC « HoBoky3HelKasD» ),
— 3alaiiKkab CcKHil ImpeoOpa3oBaTelnbHBIH KoMiuieke, 200 MBT, 220 kB (IIC «Morouay,

ceueHne OBC Cuoupn — O3C BocToka);

— (pa30ImOBOPOTHOE YCTPoHCTBO, ceueHHe OB C Cubupn — O3C Ypana, TpaH3ut 220 kB
CoeTcko-CoCHeHCcKas—BOoIoaHHo:;

— ACHHXPOHH3HPOBAHHBIN TYPOOreHepaTop ¢ YIpaBiLroreH ooMoTKoH, 320 MBT
(Kammnpckas 'POC-4 OAO «OI'K-1», sHepro6mnok Ne 3).

Peanmsaiis 3THX IIPOEKTOB SBIIAETCS 3aJI0TOM YCIIEIIHOIO ITOCIIEAVIOIIET O BHEAPEHUA
AHAJIOTHYHBIX YCTPOHCTB Ha Apyrux oObekrax EDHC Poccun. Tem Oosee 4TO yIIyUIlleHHE
(PHHAHCOBOTO IOIIOKEHHS B IIOCTIeHHE TOABI CO3MAET IS TOrO OIar OIPHATHBIE Y CIIOBHSL

HMucturyramun BHHWHWDO, OSHeprocersripoexr, HHHIIT mnpoBeaeHBl HcClIeOBaHHSA C
I[ENFI0 BBIIBIICHHS OOBEKTOB AN IpHMeHeHHS TexXHomoruu FACTS. FKccnegoBaHHS HOCST
IpeIBApHTEILHEIN XapakTep. [IpH IIpHHSATHH pEIeHHs O CO3JaHHH VIIPaBISIeMBIX Ilepejay Ha
TOM HWIH HHOM OOBeKTe JOIDKHEI OBITH BBINIOJHEHBI OOlee JIeTalbHBIE HCCIIETOBAaHH L,

paspadorano T30 1o KaxxgoMy OOBEKTY.

KOHTPOJIBHBIE BOITPOCKHI

l. [lepeyncimTe YCTPOHCTRA SBIISIOIIHE CS TEXHHYECKOH OCHOBOH FACTS.

2. Ha30BHTE KOHTPOIIHPYEMEBIE ITapaAMETPEI CETH U1 pasnHUYHEIX YCTPOHCTB FACTS.

3. Kakune »snemeHTel FACTS wucrnompsyiorcsas Ha oOwekrtax EHOC s ympaBieHHA
peKIIMaMIL?

4. Ilepeuncnnure JOCTOHMHCTBA KOHIIEIM[UH «CIJIBHBIX CETEH» Ha OCHOBE TEXHOJIIOTHH
FACTS 118 pocCHICKOH 3HEPIEeTHKH.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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5. Vueorno-memooutueckoe u unopmaniionroe odecnederne OUCUUNIILHbI
5.1. Ilepeuenv OCHOGHOU 1 0ONOIHUMEILH O JIUMEPAMYPLL, HEODXO0IUMOU 011 0C60EHUA
OUCHUNLILHbL
5.1.1 Ilepeuerib OCHOGHONU JIUNEPAMYPDL:

1. OnexrpobezonacHocth / E.E. [Ipnpanos, A.B. Edanop, C.C. Slctpebon, B.A. Sporr ; mof
pen. E.E. IIpuranora. — Mocksa ; bepmmm : {upekr-Menma, 2018. — 210 c. : 1., cxeMm., TadI. —
Pexxaim moctyma: 1o momrmicke. — URL: hitp://biblioclub.ru/index.php?page=book&1d=493604 . —
Bubmiorp. B ki — ISBN 978-5-4475-9698-9. — DOI 10.23681/493604. — TeKCT : 5IeKTPOHHEIA.

2. Ilpupanor, E.E. OcHoBel s11ekTpobesomnacHocTH @ B 3 u. / E.E. [IpueamoB. — Mockea |
beproa : upexr-Menna, 2016. — Y. 3. 3ammra oT HaIpsKeHHd IPHKOCHOBEHHS M Illara B
aNIeKTpHUecKnxX ceTsx. — 180 c¢. : I, cxem., Tabm. — PexiM pgocTyria: II0 IIOJNIIHCKe. —
URL.: http://biblioclub.ru/index.php?page=book&id=436756 — Eubmiorp. B xka. — ISBN 978-5-4475-
7618-9. — DOI 10.23681/436756. — 'TeKCT : 53I1eKTPOHHEBIIA.

3. Ilpupamnor, E.E. OcHoBel s1ekTpobesomnacHocTH @ B 3 u. / E.E. [IpueamoB. — Mockea |
Bepm : Jlupekt-Menna, 2016. — Y. 2. 3azemneHHe 5IeKTPOYCTAHOBOK CHCTEM 3JIEKTPOCHAOKEHHS.
- 156 c. ’ W, CXeM., Ta0Om. — Pexmmnm  gocTymma: 1o ITOAIIHCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=436755 . — Bbubmorp. 2 xaH. — ISBN 978-5-
44775-7617-2. — DOI 10.23681/436755. — TeKCT : 53I1eKTPOHHEIIA.

4 Cubuxun FO.J]. OxpaHa TpyZa H 3I1eKTpoOe30IacHOCTh: YueOHoe mocobmne — M: JIHUpekT —
Memia, 2014.- 360 C. | D 1eKTp OHHELIA pecypc] PeKHM TOCTVIIA:
https://biblioclub.ru/index.php?page=book view red&book 1d=235424

51.2. IlepedyeHb JONOJIHHTEILHOM JIHTEPATYPBI:

1.Cubnxmm, [O.J]. Be3omacHocTh Tpyga IIpH MOHTa)Ke, OOCIYKHBAaHHH H PEMOHTE
antekTpoobopymoBanmsa mpeampuaTHii / FO.J[. Cubukmm. — Mockea | bepmim : [{upekr-Memna, 2014.
— 338 C. ; HII., Ta0JI. — Pexam TOCTVIIA: IO ITOJITTHCKE. —
URL: http://biblioclub.ru/index.php?page=book&i1d=256581 . — Bubmorp.: . ¢. 332. — ISBN 978-5-
4475-2508-8. — DOI 10.23681/256581. — TeKcT : 371eKTPOHHBIIA.

2. DnexTpode3ornacHOCTh paboTHHKOB snekTpHueckHx cereii / E.E. IIpusanor, A.B. Edanog,
C.C. ScTpebor, B.A. Spom ; mox pen. E.E. Ilpupannora. — Mockea ; bepmn : Jlupexr-Menna, 2018.
— 371 C. ; HII., Ta0JI. — Pexam TOCTVIIA: IO ITOJITTHCKE. —
URL: http://biblioclub.ru/index.php?page=book&i1d=493605 . — Bubdbmiorp. B xH. — ISBN 978-5-
4475-9697-2. — DOI 10.23681/493605. — TekcT : 371eKTPOHHBIIA.

3. Cwuomxmn, IO.JI. Onekrpobe3ormacHOCT: IIPH HSKCIDIyaTal[HH  3JIEKTPOYCTAHOBOK
IIpoMBIIIIEHHBIX TTpeampuaTiii / O J1. Cubmxam, M. JO. CuOuxme. — 8-e m3x., Hcrp. — Mockea |
Bepmm : Jupext-Megna, 2014. — 235 c. : T1abm., mwi. — PexmMm JgocTyma: IO ITOATIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&i1d=253964. — brudomiorp. B k1. — ISBN 978-5-4458-
8880-2. — DOI 10.23681/253964. — TeKcT : 3IIeKTpOHHBIIA.

3.3. IlepeueHn pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHKAIHOHHOH ceTH «IHTepHeT»,

He 00X OqMMBIX JJI1 OCBOEHHS AU CI HILTHHbI

1. http://www.biblioclub.ru -3BC "YHHBepcHTeTCKasA OHOMHOTEKa OHIAH"

2. http://www.iprbookshop.ru/ - 3nexTpoHHO- OHOmMmHOTeUHAad ciucTeMa IPRbooks

3. http://e.lanbooks.com - S1eKTpoHHO-OHOIMOTeUHAA CHCTeMA JIaHE

1. http://docs.cntd.ru/ DOnekTpoHHBIT  (QOHJ  IPaBOBOM H  HOPMAaTHBHO-TEXHHYECKOH
nokymeHTalru TEXDKCIIEPT

2. TlpoeccHoHampHBIE CITPaBOYHBIE CHCTEMBI T exakcriepT http://vuz.kodeks.ru/
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3NEKTPOHHOM MOANUCHIO
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MUHHUCTEPCTBO HAYKH U BLICHIET'O OFPA30OBAHUS POCCHIICK O ®ENEPAITHHU

OE/JIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OB ATEJIBHOE YYUPEXJ/IEHHE
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«CEBEPO-KABKA3CKHH ®EJEPAJILHBIA YHUBEPCHTET»
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MeTtoanuyeckne yKa3aHHs

IO OpPraHH3alHH CAMOCTOATETbHOI paboTEHI
1o mucipnuinHe «[IPMMEHEHHE SMART GRID B SJIEKTPHYECKHX CETAHX»
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BreeHme

1 OO01as XxapakTe pHCTHKA CAMOCTOATEIFHOH paOd0TEl 00YYAIOIIErOCs IIPH H3yUeHHH

mucimmHeL «] IpruMeHeHne SmartGrid B AJIGKTPUYECKIX CETSIX»

2 [ImaH-rpadHK BEIIOTHEHHI CAMOCTOSTEIFHON PA0OTEI
3 KOHTPOIEHBIE TOUKH H BH/BI OTUETHOCTH IT0 HHM
4 MeTomruecKie peKOMeH JAIHH 110 H3YUEHHIO TeOPETHUE CKOT 0
MaTepHana
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BBE/IEHHE

CaMocTodgTembHad padoTa — IUIaHHpyeMad yueOHasd, yueOHO-HCCIeJOBATelbCcKad, Hay4HO-
HCCIIeqoBaTeNbCcKad padoTa CTYIEHTOB, BBOIONHAEMAsd BO BHEAYIHTOPHOE (AayJHTOPHOE) BpeMd II0
3QIaHII0 H IIPH MeTOIHYEeCKOM PYKOBOJCTBE IIpellofaBaTelld, HO Oe3 ero HeIoCpPeACTBEHHOIO YUacTHA
(IIpH YACTHYHOM HEIIOCPeACTBEHHOM YUYACTHH IIPEIofaBaTelsd, OCTABILFOIIEM BeAYIIYI0 POIb 3a PadoTOI
CTYJIEHTOB).

CamocToATelbHad pabora CTyIeHTOB B BY3e gBudeTcsd BaKHBIM BHIOM yueOHOH H Hay4HOIT
HeITeIIbHOCTH CTYeHTA.

Beayimad 1ens opraHuzamii H ocyilecTBiIeHHs CPC [JoIKHA COBIIAJATh C IETBE0 OO0YUEHILA
CTyJleHTa — IIOATOTOBKOH OakamaBpa ¢ BeIcIIMM oOpazopaHHeM. IIpn oprammzamun CPC BaXHBEIM H
HEOOXOMHMMBIM YCIOBHEM CTAHOBATCA (POPMHPOBAHHE YMEHHA CAMOCTOSATEIBHOH PabOTHl A
IMPHOOpeTEHH A 3HAHHUI, HABRIKOB H BO3MOKHOCTH OPraHH3alHH yueOHOI H HAayYHOI JIeATeIbHOCTH.

[lelpr0 CcaMOCTOATENHbHOI PaboOTHl CTYAEHTOB ABIAETCA OBIAZeHHEe (PyHIaMeHTalbHBIMIT
3HAHHAMH, IIPO()eCCHOHATPHEIMH YMEHHAMH H HABRIKAMH IeATETbHOCTH II0 ITPO(HIIO0, OIBITOM
TBOPYECKOIl, HCCIeJOBaTeNbCKOI AeATeNIbHOCTH. CaMocTOATeNnbHAd padoTa CTYIEHTOBR CIIOCOOCTBYET
PA3BHTHIO CAaMOCTOSATENFHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPUYECKOrO IIOAXOoJa K
peleHIEo IpodaeM yueGHOr 0 H PO eCcCHOHATEHOTIO YPOBHA.

B y4yeOHOH [JHCIMIUIMHE «OIEKTPOOE30IMaCHOCThE»  PacCMAaTPHBAIOTCS  BOIIPOCH
0e30ITaCHOr0 B3aHMOJICHCTBHS YelIOBEKAa C BIIEKTPHYECTBOM M 3JIEKTPOMArHHTHBIMH ITOJISIMI
IIPOMBIIIIJIEHHON 4acTOThl. M3ydeHHe CTyJeHTaMH JHCIHIUIMHBEL ITO3BONISET C(POPMHPOBATH Y

6}",[[}"11[1[1’{ CIIEI[HAIIMCTOB CIIelHaJIbHbIE 3HAHHI B OOJIACTH BHEI{TPDI{ﬁEBDHaCHDGTH. Peammzarisa
Ha IIPAKTHKC 3TIHX 3HaHHI 0O0eCIIeYHT COXpPaHCHHE pﬂﬁﬂTGGHGCGﬁHGCTH: 3JOPOBREA H KH3HH
HEIIOBCKA.

1. OBIIIAA XAPAKTEPUCTHKA CAMOCTOSTEJILHON PABOTHEI
OBYYAIOHIEI'OCHA ITPH U3YUHEHHUUA JNCIHUIIJINHBI
«(IPUMEHEHHE SMARTGRID B JIEKTPHUYECKHUX CETAX)»

CamMocToATelbHad padoTa - ITaHHpyeMasd yueOHad, yueOHO-HCCIeJOBaTeNhCKasd, HayUHO-
HCCIeqoBaTenbCcKad padoTa CTYIEHTOB, BBOIOMHAEMAasd BO BHeAyIHTOPHOE (ayJHTOPHOE) BpeMd II0
3Q[IAHHI0 H IIPH MeTOHYeCKOM PYKOBOJICTBE IIPEIIOIABATEIA, HO Oe3 ero HEIOCPeACTBEHHOI'O0 YYACTIA
(IIpH YaCTHUHOM HEIOCPEACTBEHHOM VYACTHH IIPEllOJABATENd, OCTABIAIOIIEM BeOVINYVI0O POIbL 3a
paboToii CTYIEHTOBR).

CamMmocToATellbHadA padoTa CTYIeHTOB B BY3e sARIAeTCS BaKHBIM BHIOM YVueOHOI H HAyUHOI
NEeATEeIBHOCTH CcTyZeHTa. CamocToATelmbHAad padoTa CTYAEHTOB HIPAeT 3HAYHTEIbHYIH) POIb B
PEITHHTOBROI TEXHOIOTHH OO0OyueHHA. B CBI3M ¢ 3THM, oOyueHHe B BY3e BKIrouaeT B cedsd [IBE,
MIPAaKTHYECKH OJHHAKOBEIE II0 O0OBEMY H B3aHMOBIIIHHIO YACTH — IIpolecca OOyUYeHHI H IIpolecca
camooOyueHHd. ITosTtomy CPC monxHa cTaTh 3 (eKTHBHOI H IeIeHaIllpaBIeHHOI paboToi CTyIeHTa.

K cOBpeMEHHOMY CIEIHATHCTY OOIIECTBO TIPEABABIAET AOCTATOYHO IIMHPOKHIL IlepeUyeHb
TpeGOBaHMIT, Cpe/H KOTOPHIX HEMAIOBAKHOE 3HAUEHIE HMeeT HAIHYHe Y BROTYCKHHKOBR OITpeleleHHbIX
CIIoCOOHOCTEl H YMEHHA CaMOCTOATENRHO MOOBIBAThH 3HAHHA H3 PA3TMUHBIX HCTOYHHKOB,
CHCTEMATH3HpPOBATh IIONYUEHHYIO HH(OpPMAILHIO, JAaBaTh OLIEHKY KOHKPETHOI (PHHAHCOBOH CHTYAL[HH.
QopMHpOBaHHE TAKOrO0 YMEHHA IIPOHCXOMHT B TeYeHHE BCErO IepHoAa OOy4YeHHA uepe3 Y4dacTHe
CTYIEHTOB B IIPaKTHUECKHX 3aHATHIX, BEITIOIHEHHE KOHTPOIBHBIX 3aJlaHMil M TeCTOB, HAIlHCAHHE
KYPCOBBIX H BBIITYCKHBIX KBATH(HKAIIHOHHBIX padoT. IIpH 3TOM camocTodgTelbHAad paboTa CTYIEHTOR
HIPAET PEIIaroIlyI0 POIb B X0/ BCEro yueOHOTO IIpoIiecca.

Beayinasd Lels opraHHzalHH H ocyllecTBiaeHHd CPC HOIKHA COBIIAAATh C LIETBI0 OOYUEHHT
CTYJIeHTa — IIOJATrOTOBKOI CIlelfHamHcTa H 0akamaBpa ¢ BeICIIIM oOpa3oBaHHeM. I1pH oprammamun CPC
BAKHBIM H HeOOXOIHMEIM YCIOBHEM CTAHOBATCA (POPMHpPOBAHHE YMEHHA CaAMOCTOATEILHOI padoTHl i

TNIAANATATIIN G YTAUHIT _TADLTKFAD W BAYMATI AT ANTH3aI[HH }rqeﬁ}mﬁ H Ha}nj}[gﬁ IesSTelIb HOCTH.
OOKYMEHT NoarncAH

SNEKTPOHHOW NOanuchio [TOB pa3HOOOpasHbl. B COOTBETCTBHH ¢ padouyeil
Ceptudpmkar: | 12000002A633E3D113AD425FB50002000002A6 BMECTHMOCTE B JJICKTPOSHEPICTHYCCKHX CHCTCMAX»
Bnapgeneu: Leb3yxopa TateaHa AneKcaHapoBHa il pabOTHI CTYIEHTA:
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= BREITIIOITHEHHE HHIHBHIY AIIBHEIX TEOPUECKIHX 3aJaHHII.

H &b CAMOCINOAMEIDRHOZ0 HIVHEHUA Jumepamypel — CAMOCTOATEIILEHOE OBJIAJCHHE 3HAHIAMI,
OIIRITOM HCCIIed0BATeIbCKOH JIeATe IbHOCTH.
3adauamu cCaMOCTOATEIEHOTO HIVHUCHH A INTCPATY PRI ABJLAIOTCA.

. yriyOlleHHe H paclHpeHHe TeOpeTHIeCKHX 3HAHHIT;

. (opMIIpOBaHILE

YMeHHIT HCIIOIB30BaTh HOPMATHBHYIO, IIPaBOBVIO,

JOKYMEHTAI[HIO H CIIeIHAIIbHYIO JITHTEePaTypy;
. pa3BHTHE TI03HABATEIbHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYIeHTOB.
I[enb n0020MO6KH K Kpy2iloMy CHOLY — CaMOCTOATEIbHOE OBIAJIeHHE 3HAHHAMI, OITBITOM
HCCIIeIOBATeNh CKOI JIeITe b HOCTH.

3ao0 auamu O OTOBKH K KPYTIIOMY CTOTY SBIIFOTCH:

CIIPAaBOYHYIO

. yriryOleHHe H paclHpeHHe TeOPeTHUEeCKHX 3HAHHIT B paMKax KOHKPeTHOI TeMEI;

. QOpMHpOBaHIe YMeHHII HCIIONB30BATh HOPMATHBHYIO, IIPAaBOBYI), CIIPABOUHYVIO
ITOKYMEHTAITHIO H CIIeIHAILHYIO THTEPaTyPY;

. pa3BHTHE HCCIeJOBaTETh CKHX YMeHTII.

. pa3BHTHE II03HABATEIBHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYI€HTOB.

3ad auamu MO AT OTOBKH HHIHBHYATFHOIO TBOPUYECKOT O 3aJJaHH A SBIIAOTCA:

. yriryOleHHe H paclHpeHHe TeOPEeTHUEeCKHX 3HAHHIT B paMKax KOHKPeTHOII TeMEI;

. opMHpOBaHIe VYMeHHII HCIIONB30BaTh HOPMATHBHYIO, IIPABOBVH), CIIPABOUHVIO
TOKYMEHTAITHIO H CIIeIHAIbHYI0 THTEPATYPY:.

. pa3BHTHE HCCIeJOBaTehCKHX YMeHHII.

. pPa3BHTHE ITO3HABATEIBHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYIeHTOB.

B pe3yinsTaTe OCBOSHHS JTHCIHIUIHHEI (POPMHPYIOTCSA ClIe IyFOIpe KOMITeTeHITHH:

Kom, ¢opMmympoBKa
KOMIIETEHITHH

Kox, dopMmyIHpoBRKa
HHTHKATOPa

[T maHpyeMele pe3yIbTaThl
OOyUeHH 11O JHCIIIUIHHE
(MOMIYIIIO), XapaKTePH3VIOIIHE
3Tamsl (POPMHPOBAHIT
KOMITe TEHIHI, HH/IIKATOPOB

IIK-2 Crioco0eH aHATH3HPOBATh
peEHNMEBI PabOTHI CHCTEM
3JIeKTPOCHA0KeHHA 00BEKTOR

1 ]1-3mx2 O0ecrieunBaeT
3aJIaHHEIE ITapaMeTPEI PeKHMa
CHCTeM 3JeKTPOocHA0 KeHILA

3HAeT IIPHHIMMIIEI TIOCTPOEHHA,
HHHOBAI[HOHHEIE TEXHONIOTHH H
KOMIIOHEHTEl HHTeIUIeKTYalbHOI

AMEeKTPOIHEPTreTHYECK O
CHCTEMEL.

Branmeet CIIOCOOHOCTERIO
OIIEHHBATEL ITapaMeTPEI H
PeKHMEI

AMEeKTPOIHEPTreTHYECK O

CHCTEMEI Ha Oa3ze KOHIIEIOTHIT

SmartGrid.

2 IIJTAH-TPA®HK BBIIIOJIHEHHUS CAMOCTOSATEJIbHON PABOTHI

TexHoJIorHueckKas KapTa CaAMOCTOATEJILHOM pﬂﬁDTLI CTYJECHTA

Bnapeneu: lebayxosa TateAHa AnekcaHapoBHa

Heicreutened: ¢ 20.08.2021 no 20.08.2022
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pasgenam Ne 1-2
[TonaroToBKa K K OHCIIEKT Konoure kT 4,86 0.54 5.4
IIPaKTHYeCKIM 3aMAHINT H
JAHITHAM BOITPOCOB ITO
pasenam
TTHC ITHIDTHHEI
Htoro 3a 6 cemectp | 36,45 4,05 40,5

3. KOHTPOJIbHBIE TOYKH U BU/Ibl OTYHETHOCTH 11O HUM

Tekyuiui KOHTPOJIb
PelTHHI 0Bas OlleHKA 3HAHHH CTy/IeHTAa

No BHJI meATETEHOCTH CTYIEHTOB CpoxH KommuecTRO
IUTI BBITOJIHE HILST OalmioB
l. IIpakTHUeCcKOe 3aHATHe. TeMa: HHTeIIeKTyalbHEIE CETH 3 Heend 10
(Smart Grid)
2. [TpakTHueckoe 3aHarHe. Tema: Ilepexod K IdpoBoil 4 Hepenq 15
IMOACTAHIHH. [IPOTOKOIEI CBA3H B 3MEKTPOIHEPTETHKE
3. [TpaxktHueckoe 3aHaTHe. Tema: CTAHJJAPT M3K 61850 5 Heens 30
Hrtoro 3a 6 cemecTp 55
HToro 55

MakcHMaTbHO BO3MOJKHBII Oall 3a Bech TEKYINHI KOHTPOIb YCTAHABRIHBAETCSI PAaBHEIM S5,

Texyilee KOHTPOILHOE MEPOIIPHATHE CUHTAETCA COAHHBIM, €CIH CTYIEHT ITONVUIUI 3a HEro He MeHee
60% OT YCTaHOBIEHHOIO [Id A3TOr0 KOHTPOIA MaKCHMalbHOro Oamra. PeATHHroBsOi Oalli,

BEICTABIAEMEIIl CTYJeHTY 3a TeKylllee KOHTPOIBHOE MEPOIpPHATHE, CHAaHHOe CTYJIeHTOM B
YCTAHOBIEHHEIE TPA)HKOM KOHTPOJIbHBIX MEPOIIPHATHIT CPOKH, OIpeelIIeTCS CIeQyOIIM 00pa3oM:

YpoBeHb BHIIOJTHEHHA KOHT POJILHOI O PeilTnHroBbIi 0a/11 (B % 0T MAKCHMAJILHOI O
3aJJaHHs 0a/L1a 32 KOHTpoO.JILHOE 32 JaHH¢E)
OTIIHMYHEIH 100
XOPOIIHIH 80
Y IOBJIETBOPHT EJILHBII 60
HeynoBneTBOpHTEIIbHEI 0

4. METOJMYECKHUE PEKOMEH/IAIINH 110 U3YEHUIO TEOPETHYECKOI' O
MATEPHAJIA

CaMOCTOATeIbHAL pﬂﬁDTﬂ CTYICHTAa HAYHHACTCA C PBHHMATCIILHOTO O3HAKOMIICHHA C

coJiepKaHHeM yueOHOIO Kypca.

N3yyeHne KakIoil TeMbI ClelyeT HAaUYHHATh C BHHMATEIFHOIO O3HAKOMIIEHHI ¢ HalOOopoMm
BOIpocoB. OHH OpPHEHTHPYIOT CTYAEeHTAa, MIOKA3RIBAIOT, UTO OH JOAKEH 3HATh IO JTAHHOH TeMe. B oIrpockr
TeMbl Kak OBl HaKJIAJBIBAHOTCA HA COOTBETCTBYIOIIYH) IJTaBy H30paHHOro ydeOHHKa WM ydeOHOIO
nmocoOna. B wrore JOMKHO OBITH SCHBIM, KaKHe BOIPOCH TeMBI YUeOHOTO Kypca H ¢ KakKoil TIyOHHOIT
PACKpPEITEI B KOHKPETHOM yueOHOM MaTepHale, a KakiHe BOOOINe OIMyINeHEL. TpedyeTcsad TBOpUYECKOe
OTHOIIIEHHE H K CaMOMYy COJeP/KaHHE0 JH CITHILUIHHEI.

[IOKYMEHT MNOANUCAH :, o0lagaroT pa3HOH CTEIEHBE BaXHOCTH. ECTE

ANEKTPOHHOW NOAMMCKIO 3M3KH COJep/KaHHd TeEMBI H BCETO Kypca, HMEIOTCA

Ceptudhikat: - 12000002A633E30D113AD425FB50002000002A6 XapaKTepa, a TAKKe HCTOPHUYECKOrO 3KCKypca B
Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa

BOIIPOCEL HE COCTABJIIAIOT CYVTH IMOHATHITHOTO,

NevicTentenen: ¢ 20.08.2021 o 20.08.2022 JIHMEL TJIA IEJIIOCTHOTO BOCIIPHATHA H3YVHACMBIX
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ITpo0IeM.

M3yyaemad OHCIFOUIHHA HMEeET CRBOH KaTerOpHAIBLHO-IIOHATHHHEIN armrapar. HayuHele ITOHATHA
— 3T0 Ta 0a3a, Ha KOTOPOI CTPOHTCA KaxkJad Hayka. IIOHATHA — VY3JI0BEIE, OIOPHBIE ITYHKTHI Kak
HAY4YHOI 0, TaK H y4eOHOr 0 II03HAHHA, IOTHUEeCKHe CTYIIEHH ABHKEeHHA B yuede OT IIPOCTOro K CIOKHOMY,
OT ABIEHHA K CYII[HOCTH. be3 ACHOrO IOHMMAaHHA IOHATHII yueba KpailHe 3aTpyIHAETCA, a COIAepKaHIe
MIPHOOPETEeHHBIX 3HAHHIT CTAHOBHTCA TYCKIIBIM, PACIIILIBYATHIM.

CTyIeHT JOIKeH IIOHHMAaThb, UYTO CaMOCTOATEIIFHOE OBJAJeHHE 3HAHWAMH SBJISETCA TIIABHEIM,
OIIpe IeTIAFOIMM. BEICIIAA INKOIA CO3MaeT 14 3TOT0 HeoOXOMIIMEBIE YCIOBHA, ITOMOTraeT OyAyIIeMy
BBIC OKOKBAMH(PHIHPOBAHHOMY CITEI[HAIIHCTY OBIAJEeTh TEXHOIOTHEH CaMOCTOATEeIBRHOIO IIPOH3BOICTBA
3H AHTII.

B camocToATelbHON padoTe CTyAeHTaM ITPHXOMHTCS HCIIONL30BATh JHTEPaTypy Pa3mUHBIX
BHJIOB. IIEPBOHCTOYHHKH, MOHOTpa()HH, HayuyHble COOPHHKH, XpecTOMATHH, Y4YeOHHKH, YyueOHBIe
ITOoCcOO0d, KypHAIBL H Ap. M3ydyeHHe Kypca IpeonaraeT 3HaKOMCTBO CTYIEHTOB ¢ OOIBIIIM 00heMOM
Hay4yHOH H yueOHOI M TepaTyphl, UTO, B CROK Ouepedsb, MOPOKAaeT HeOOXOMHMOCTh BEIPAOOTKH Y HHUX
PAIFIOHAIEHO-KPHTHYECKOT O IIOAX01a K H3yuaeMbIM HCTOYHHKAM.

YToORI HE «YTOHYTH» B OTPOMHOM 00BeMe PeKOMEHIOBAHHBEIX €My IS H3YUeHHA HCTOYHIKOB,
CTYJIEHT, IIpeikJie BCero, [OJKeH HayuduThCd IIPAaBHIBHO HMX UHTaTh. I[IpaBHIIEHOE UTEHHE
PEKOMEHIOBAHHBIX HCTOUHHKOB ITpeAIIolaraeT CleJloBaHHe HEeCKOIBKHM HeCIOAKHBIM, HO BecChMa
TTOJIE 3HBIM ITPABIIIAM.

[IpegBapHTeIbHEIT ITPOCMOTP KHHTH BKIFOYAeT O3HAKOMIEHHE C THTYJIBHBIM JIHCTOM KHHTH,
aHHOTAIIHel, ITpeHCIIOBHEeM, OriaBleHHeM. [IpH 03HAKOMIEHHH C OITIaBRlIeHHeM HeOOXOIHMO BHIJIEIITH
pa3Jielsl, IIaBkl, Iaparpadsl, IpeAcTaBJAIOIe U1 Bac HHTepec, OerlIo HX IIPOCMOTPETh, HANTH MeCTa,
OTHOC AIIHecAd K TeMe (a03albl, CTPaHHIBI, ITaparpadrl), H IIO3HAKOMHTECA C HIMH B OOIIHX UepTax.

HayuHele H3TaHHA COIPOBOKIAIOTCA PA3THUHBIMI BCIIOMOTaTeIbHBIMH MaTepHaTaMH —
Hay4YHBIM aIlllapaToM, II03TOMY Ba/KHO 3HATh, M3 KaKHX OCHOBHBIX 3JIEMEHTOB OH COCTOHT, KAaKOBEI €IO
()Y HKI[IIH .

3HAKOMCTBO C KHHTOH Jyullle BCero HAUHHATh C H3YUYEHHS AaHHOTAIlMH — KpaTKOIl
XapaKTepHCTHKH KHITH, PacKpBRIBAIOIINEH ee cojepkaHHe, HAEHHYI0, TeMaTHUYECKYH) H KaHpPOBVIO
HaIlpABIE€HHOCTh, CBeJeHHdI 00 aBTOpe, Ha3HAUeHHe H [PYyrHe OcOOeHHOCTH. AHHOTAIHA ITOMOrAeT
COCTABHTH ITpeJBapHTEIbHOe MHEHIIE O KHHTE.

['my0Ke IIOHATH coAepKaHHe KHITH IIO3BOIAIOT BCTYIIHTEIbHAA CTaThbid, B KOTOPOIl Hdaercd
OIleHKA COAepAKAHMSI KHHTH, 3aTparHBaeMoil B HeH IpoOleMaTHKH, COIepAKHTICA HHGOpMAaIHI O
KIBHEHHOII M TBOpYeckoll Omorpadii aBTOpa, BBICKA3BIBAKOTCA TIONEeMHYECKHe 3aMeYaHId,
Pa3bACHAIOTCA OT/EIbHBIE IONOKEHI KHITH, JATCAd KOMMEHTApHH H T.J. BOT moueMy 3HaKOMCTBO C
BCTYIIMTEIBHON CTaThel IIPeJICTARIIAeTCA OUYeHb BakKHBIM: OHO IIOMOTaeT CTYJIeHTY COPHEHTHPOBATHCA B
TeKkcTe paboThl, OOpaTHTh BHHMAHHE Ha ee HAaHOolIee IleHHbIe H BaKHEIE Pa3/IeilEl.

Toit xe 1eTH coleficCTBYeT 3HAKOMCTBO C OrTIaBIEeHHEeM, IIpe i CIOBHEM, ITOCIecIoBHeM. BeckMa
IONIe3HBIMH 3JeMEHTaMI HAyYHOTO allrapara ABIAIOTCA CHOCKH, KOMMEHTApHH, TaOJIIlel, I'PagHKH,
CIIHCKH THTepaTypsl. OHH He TOIBKO IIUIKOCTPHPYIOT OTAEIbHEIE IONOKEHH KHITH IIH CTaThH, HO H
caMi 110 ceOe ABILIFOTCS JOIMOTHHTEIBHBIM HCTOYHIKOM HH(M)OPMAITHH I YHTaTelIA.

Ecin udTaTeld 3aHHTEpecOoBal]a Kakad-TO BRICKA3aHHAd aBTOPOM MEICIh, He HaIleas
IMMOAPOOHOTO OCBEIeHHAd B JaHHOM HCTOUHHKE, OH MOKET OOpaTHThCI K TeKCTY HCTOUHHKA,
VIIOMHHA€MOI'O B CHOCKe, THOO K HCTOYHHKY, KOTOPBII OH MOMKET HAilTH B CIDICKE JIHTEePaTYpEHL,
PEKOMEHIOBAHHOI aBTOPOM I CAMOCTOATEhHOTO M3y UeHHA.

CyIrecTByeT HeCKOIBKO ()OPM BeJIeHH 3aIlH Cell:

— IIIaH (TIPOCTOIl M pa3BepHYTENI) — Hambolee KpaTkad (opMa 3aldiCH IIPOYHTAHHOTO,
IIpeCTaBIIAroINasd co0O0il IepeueHs BOIIPOCOB, pPacCMaTpHBAaeMEIX B KHHTE IUIH CcTaThe. Pa3BepHYTHIIT
IUIAaH IIpefcTaBiieT coOoil Oomee IOAPOOHYIO 3aIlNCh ITPOUHMTAHHOTO, C JeTalH3alfiiell OTelbHBIX
TONIOKEHHIT H BBRIBOJIOB, C BBIIMCKON ITHTAT, CTAaTHCTHUYECKHX MAHHBIX H T.[. Pa3BepHYTHII IUIaH —
HEOI[eHNMBIIl ITOMOIIHMK IIPH BEICTYIUIEHHH C JIOKIAJIOM Ha KOHKPETHYI0 TeMy Ha CeMHHape,

KOH(epeHIHH;
— Te3HCHl — KpaTKo C(OpMyIIMpPOBAaHHEIE IOTOKEHII, OCHOBHBIE IIONOKEHI KHHIH, CTAThH.
I NOKYMEHT MOOMACAH JHTEILHOTIO 3HAKOMCTBA € TEKCTOM HCTOYHHKA, ITPH
INEKTPOHHOW MOANMUCHIO ITh H CHCTEMAaTH3HPOBATh HH(POPMAITHEO .
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 lune KOHCHEKTOR
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IIO CYII[ECTBY, HAOPOCOK, Pa3BePHYTHII IIJIaH CBA3HOIO paccKa3a II0 OCHOBHBIM BOIIPOCAM TEMBI.

B Kakoil-To Mepe KOHCIIEKT PacCUHTaH (B 3aBHCHMOCTH OT HHIHBHIYaIbHBIX OCOOEHHOCTEIT
CTYJIeHTa) He TONbKO HAa HHTEIUIEKTYaJIbHYI0 H SMOI[HOHATHHYI0, HO H Ha 3PHTEIbHYI0 IIaMATh, IIPHUYEM
TeKCT KOHCIIEKTa Hepe KO acCOIHHPYeTCS elle M ¢ TeKCTOM ydeOHIKa HIH 3aIIChI0 JTeKIFm. I1o3ToMy
Ierye 3allOMHHAETCS CcOJlepkKaHHe KOHCIIEKTOB, HAIMCAHHBIX Pa300puHBO, C IIOJUepKHBAHHEM ILIH
BEHIJIeJIEHHEM Pa3pAAKON KIIFOUeBHIX CIOB H (ppa3s.
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