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1. Henv u 3a0auu uzyyenusn oucyuniunl

Henbto um3yuenus aucuumuinibel «lIpumenenune SmartGrid B 3JIEKTPUYECKHX CETAX»
SBJISIETCS] 3HAKOMCTBO C OCHOBHBIMU IPEANOCHUIKAMHU Mepexojia K MHHOBALIMOHHON KOHUEMIIUN
pa3BUTHUSA dJeKTporHepreTuk Poccun Ha 6a3ze Smart Grid; cTparernueckuMu LIETISIMU Pa3BUTHUS
99C no myTH HHTEJUICKTyanu3anuy; KoHmnenmued Smart Grid v ee KIIF0OUeBBIMH [IEHHOCTSIMHU; C
OCHOBHBIMH OTiMuMsMH KoHuenmuu Smart Grid, pa3BuBaemoii 3a pybexoMm u B Poccum; c
koHuenuuernr «OCK EDC» mo mepexony Ha HHTEIUICKTYAJIbHYIO 3JIEKTPOIHEPIETHUYECKYIO
CHUCTEMY C AKTUBHO-aJalITUBHOM CETBIO.

3ajauaMu U3y4EHUs TUCUUIUTAHBI SIBISETCS:

— HU3y4YeHHE COBPEMEHHOM KOHLICTILINH MIOCTPOEHUS WHTEJUIEKTYaJIbHbIX
JJIEKTPOIHETETUUECKUX CHUCTEM Ha OCHOBe TexHojoruii Smart Grid; uzydeHnue 3apyOeKHOTO
OMBITa TPUMEHEHUSI aKTUBHO-3JAaNTUBHBIX 3JIEMEHTOB B WHTEJUICKTYaJIbHBIX CETAX M OIICHKA
BO3MO’KHOCTH UX IpUMEHEeHHUs B Poccuu;

— YCBOUTH CTpaTeTMYECKHEe  LETd  Pa3BUTUSA  DHEPrOCUCTEM MO yTH
WHTEJUICKTyaJIM3al[ii; O3HAKOMUTHCS C MpoOJieMaMH HAayYHO-TEXHHUYECKOrO0 Xapakrepa IO
MOCTPOEHUIO MHTEJJIEKTYAJIbHBIX CUCTEM M YIPaBJICHUIO MMU, COBPEMEHHBIMH TEXHOJIOTHUSMU
AJIEKTPOIHEPIETUYECKOM M DJIEKTPOTEXHUYECKOW ITPOMBIIUIEHHOCTH, HAy4YHO-IIPABOBOM U
TEXHHUYCCKOM MOJUTHKU B 00TACTH TEXHOJIOTHI U MPOSKTHPOBaHKs 00bekToB Smart Grid.

2. Obopyoosanue u mamepuanl
ATmapaTHbIe CpeICTBA: MEPECHOCHON HOYTOYK, MPOCKTOP, MHTEPAKTHBHAS JTOCKA.
YyeOHast ayautopusi AJisi MPOBEACHUS YUeOHBIX 3aHSATHH, OCHaIleHa 000pyIOBaHUEM U
TEXHUYECKUMH CPEJCTBAMHU OOYUICHHUSI.

3 Haumenoeanue npaxmuyeckux paoom
JIJ1st CTYJCHTOB OYHO-3204HO# (hOPMBI 00YUCHHS ITPEAYCMOTPEHA MpaKTHYecKas pabota Ne2.
Wurennekryanbubie cetu (Smart Grid) — 4 yacos.

Ne
N3 Hux
TeMmsl HanmenoBanwne Tem JUCHUIIIIMHBI, UX KPATKOC
O0Bem yacos NpaKTUIeCcKas
JTUCIIH coiepxKaHue
IHOoAroToBKa, 4aCoOB
IIJIMHBI
Ilpakmuueckas paboma Nol. DHepreTrka Ha 2
4 OCHOBE HETPAJAUIIMOHHBIX BO30OHOBIISIEMbIX
WCTOYHHUKOB SHEPTHH
1 IIpakTnyeckas padora Ne2. IHremiekTyanbHble 4
cetu (Smart Grid)
3 IIpakTyeckas padora Ne3. /lucneruepuzanus 2
WH)KEHEPHBIX cucTeM AnnekTposHepretukn. SCADA
IIpakTyeckas padora Ned. 2
3 ABTOMAaTHU3NPOBAHHBIE CHCTEMBI
AIIEKTPOIHEPTETUKU
2 IIpakTuyeckas padora Ne5. 2
ABTOMAaTH3MPOBAHHOE YIPABJICHUE OCBEIIEHUEM
IIpakTuyeckas padora Ne6. [lepexon k uudponoii 2
5 noactaniuu. [IpoTokoss! cBsA3U B
JIEKTPOIHEPTETUKE
IIpakTyeckas padora Ne7. CTAHIAPT MOK 2
> | 61850




IIpakTnyeckas padora Ne8. «CunbHble cETH» HA 2
6aze FACTS

HToro 3a 6 cemecTp: 18

Hroro: 18

4. Cooeporcanue npakmuyeckux paoom

Ilpakmuueckaa paooma Ne 1
9Hepzemulca Ha OCHoege Hempaduuuormblx 60300H06/1EMBIX UCIOUHUKOG IHepcuu

Iesb: 03HaKOMJICHHE C IOCTOMHCTBAMH U HEAOCTATKAMHU BO30OHOBIIIEMBIX UCTOUHUKOB
SHEPrUuu
Ocnoevt meopuu:

HccnenoBanust W pa3paboOTKu B 0OJACTH HCHOJIb30BAHUS BO30OHOBIISIEMBIX
HCTOYHHKOB S3HECPIruu, KOTOPBIC CO BPEMCHHU 3aPOKACHHUA IJICKTPOSHCPICTUKU BBIIIOJIHAINCH
IPaKTUYeCKH 0e3 CepbE3HOT0 BHUMAHUSA U MOJAEPHKKHU CO CTOPOHBI TOCYapCTBa, MOJIyYUIIN
B psl€ CTpaH, HauOojee CHWIbHO MOCTPaAaBIIUX OT HeTsHOro kpusuca 1973-1974 rr.,
CTaTyc IMpeaMeTa rocylapCTBEHHONW TeXHHWYecKo monuTuku. IIpeojosneHue mociaencTBHi
HE(TSIHOrO KpH3HMca HE OCIa0MII0 MHTEPEC BBICOKOPA3BUTBHIX CTPaH K BO300HOBIIIEMOMN
SHEpPreTUuKe, IOCKOJbKY K OCTAaBIIMMCS aKTyaJbHBIMH HpPOOJEMaM 3HEPreTMYecCKOW H
IKOJIOTUYECKON 0€301macHOCTH 100aBIINCh APYTHE APTYMEHTHI B TONIB3Y €€ pa3BUTHS:

— 3aBOEBAHUE MUPOBBIX PHIHKOB HOBOM TEXHHUKH U TEXHOJIOTHUI;

— COXpaHEHHUE 3aI1acoB YIJIEBOAOPO/IOB JIIsl HEIHEPIeTUUECKUX CEKTOPOB IKOHOMUKH;

— nuBepcuukanus OusHeca (GuUpM W KOMIaHUii, paboTarmuUX B HMHBIX chepax:
He(dTerazoBoii, aTOMHOM, aBHAITMOHHOU U JIP.;

— MONyyeHUe TNpuObUM  Onarofapss COMKEHUI0 B psijie  PETMOHOB  CTOMMOCTH
ANIEKTPOSHEPIUH, TPOU3BEAEHHON M3 BO30OHOBIISIEMBIX AHEPrOPECYPCOB M TPAAMUIMOHHBIX (Jaxe
6e3 yuéra HKOJIOrMYECKOI COCTABIISIONIEH).

Jlna coBpeMeHHON Poccnm BaxkHBI €11E TPU JOTIOIHUTEIBHBIX CTUMYJIA!

— BBICBOOOXK/IEHUE TPAAULIMOHHBIX SHEPTOPECYPCOB JJIsl MUPOBOTO PHIHKA,

— 3HEpProcHabkeHue yJal€HHbIX aBTOHOMHBIX MOTPEOUTENEH;

— pa3BUTHE COOCTBEHHOM NPOMBIIIJIEHHOCTH, IPOU3BOASALIEH 00OpydoBaHUE st
BO300HOBJISIEMOM M albTEPHATHBHON SHEPreTHKH, 4YTO OyAeT CIocoOCTBOBAaTh CO3/IaHUIO
JOTIOJTHUTEIBHBIX PabOuyuX MECT, YBEIMYEHHMIO JIOJU BBICOKOTEXHOJOTHYHOM INMPOIYKIUH B
CTPYKTYp€ POCCUICKOTO 3KCIOpPTA.

EC B 2008 r. nmpuHsUT penieHne JOBECTH IO BO30OHOBIISIEMbIX UCTOYHUKOB SHEPTHU
B Oamance mnpomsBojactBa sHeprun K 2020 1. mo 20 % (Bkmrouas «OOJIBIIYIO»
rUIpo3HepreTuky). MDA mpornosupyet goctikenue 46%-it nomu BUD B mupoBom GanaHce
HPOU3BOJICTBA 1eKTpo3Hepruu k 2050 r.

BonbIIMHCTBO BUIIOB TEPBUYHBIX DHEPreTHYECKUX PECYpCOB (32 HCKIIIOYEHHEM
VCTOYHHMKOB SJIEPHOM, TEPMOSAIECPHOM M TEOTEPMATIBHOM HHEPIMH) SIBILSIFOTCS IPOAYKTOM
npeoOpa3oBaHMs COJTHEYHOM 3HEprHu 3a pasHble OTpe3ku BpemeHu. lIpeoOpasoBaHHbIE 3a
KOPOTKHME TPOMEXKYTKH BPEMEHH HAa3bIBAIOT 60300HOGNAeMbIMU  dHepeopecypcamu. K
HEeMPAOUYUOHHBIM  BO300HOGIAEMbIM UCMOYHUKAM SHepeuu (HBMD) TPUHATO OTHOCHUTS!
HHEPIUI0 HEOOJBIIMX BOJOTOKOB (MaJibIX PpEK, KAaHAJOB); KMHETHYECKYIO, MOTEHLHAIbHYIO
(TErIOBYI0) M XMMUYECKYIO SHEPTUIO BOJ MOpEH M OKEaHOB; CONHEYHYIO SHEPIUIO; SHEPTHIO
BETPa; SHEPIUI0 OMOMACCHI; TEIJIOBYIO SHEPIHIO 3EMIIH.

CoracHo oneHkam, 3emis pacnonaraer BUD cymmaproii mormuocTsio 1,2 101 Br.

YenoBeuecTBO Ha NPOTSKEHUM MHOTHX CTOJIETUH HCIOJIB3YET PA3IMYHbIE BHJIbI
BUD (comHeunyro, BETPOBYIO, DHEPTUIO PEK, MPHJIUBOB M JpP.), HO B DJIEKTPOIHEPTETUKE
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HanboJIee OCBOCHHOM SIBISIETCS SHEPTUS PEK, peodpa3yemas B anekTpudectBo Ha ['DC.

HecMoTpst Ha TO UTO J10JIs SJEKTPOIHEPTHH, BhIpabaTeiBaeMoii u3 HBUD, B MupoBom
MIPOU3BOJICTBE HA CErOJHS HCUHUCISAETCS ACCATHIMH JOJSIMU — EAUHUIIAMHU IPOLICHTOB,
B0300HOBIsieMas sHepretuka (BD) oTHocuTcs K OBICTPO Pa3BUBAIOLIUMMCS HaNpaBICHUSIM
pemieHus 3amadd  00ECIEYCHHS YelIOBEYEeCTBA DJICKTPUYCCKOW dHEprueid. YMecTHO
OTMETUTh, 4TO BD okazamace OAHOW M3 HEMHOTHX OTpacjiell MHUPOBOW SKOHOMUKH,
nokasasmieii Bo Bpems kpusuca 2008-2010 rr. ycroiumBblii pocT Ha (H)OHE CTarHaIMH
Ipyrux oTpaciei. B 3Toil cBs3u pocT 00bEMOB MHBECTULIMMA B MPOEKTHI ocBoeHuss HBUD
SBIIIETCSL CETOJHS OMpPaBJAaHHBIM TiepepacrpesielicHieM (HHAHCOBBIX PECypcoB B
SHEpreTHKe.

B Poccun na nonro Bcex HBUD mpuxonutcs menee 1 % oT cymMMapHO# BEIpaOOTKH
anektpodnepruu. K 2020 r. ona gomkHa noctudb 4,5 %. Yke ceromHsi SHeprocHad)eHue
yIaJeHHBIX AaBTOHOMHBIX moTpeOuTeneii Ha ocHoBe HBHWD Bo MHoOrmx ciydasx
SKOHOMHYECKU OoJiee I1es1ecoo0pa3Ho, YeM HCIOIb30BaHUE MUHEPATbHOTO TOIUIMBA WU
ctpouTtesibeTBO JIDII OT KpyIHBIX SHEPTOCUCTEM.

Okonoruueckue dS(GGEeKTsl 3aMelleHUs TPAJAUIUOHHONW SHEPreTUKU CHUCTeMaMu
sHeprocHaOkeHusi Ha ocHoBe HBUD ne Mmenee Bmewarnstonme — 3amemienne 1 I'Breu
AIEKTPOIHEPTUH, MPOU3BEAEHHON U3 TPAIUIIMOHHBIX SHEPropecypcoB, Ha sHepruio u3 HBUD
BEIET K COKpAIICHHUIO BBIOPOCOB B arMoc(epy BPEIHBIX BEIIECTB B CIECHYIONUX O00BEMAX:
CO, — 750-1250 1, SO2 — 58 1, NOx — 3-6 T, 30ma — 40-70 1, meuis — 0,25-0,47 1. B
TOIUIMBHBIX TEXHOJIOTUAX BCE, YTO HE YJAJIOCh MPEBPATUTH B AIEKTPUUECTBO U TEXHUUYECKYIO
terioty (4065 %), siBnsieTCs HE TOIBKO OECIONIE3HO MOTPAUYSHHBIM, HO M Ha- HOCSILIUM Bpe.
OKpYKaromien cpesie B BUIe GU3NKO-XUMHUIECKOTO U TEIIOBOTO 3arpsi3HeHUs. I SHEPTreTHKH
Ha ocHoBe HBUD xapakTepHo emé OAHO BaXKHOE IMPEUMYIIECTBO — Oojee MpOCThie U
KOPOTKHE TEXHOJIOTUYECCKUE IIEMOYKH TPe0Opa30BaHMs IIEPBUYHON SHEPTHU B AIEKTPUICCTBO
M0 CPaBHEHUIO C TPATUIMOHHBIMU, HCIOJIb3YIOIIMMU MHHEPAJIbHOE TOIUIMBO U SAEPHOE
roprouee (BKJIIOYAIOMIMMHU TIOMCK, pPa3BEIKy, J00bIUYy, TpPAHCIOPTUPOBKY, XpaHECHHE,
MOJITOTOBKY, MPE00pa30BaHKe B DIEKTPUIECKYIO SHEPTHIO).

Bosnukaer ectectBeHHBbI Bompoc: «llouemy mnpu HaTIWYuU TaKUX JTOCTOUHCTB Y
HBUD oHu ucnone3yloTcs B CTOJNIb OrpaHUYEHHBIX Macmitabax?». [lpuumHa kpoercs B
XapakTEepHBIX JJII HUX HEIOCTaTKaX, OOYCIIOBJIEHHBIX WX TMPHUPOAOH, KOTOPBHIE CYXKAIOT
TPaHUIbl YKOHOMUYECKOH 3¢ dekTuBHOCTH Hcmonb3oBanus HBUD Ha coBpeMeHHOM ypoBHE
TEXHOJIOTHYECKOTO Pa3BUTHUS:

1) B HU3KO# y/eNBbHOM MOIIHOCTH TIOTOKA HEPrOHOCHTENS, KOTOpas 00YCIOBIMBAET
Oosipie raGapuThl M Maccy SHEProyCTaHOBOK M, COOTBETCTBEHHO, OOJBIINE Y/eNbHbBIC
KaluTaJbHbIE 3aTpaThl HA UX coopykeHue, Tadn. 1.1 u 1.2,

Taomuna 11.1
Yoenvrvie mownocmu HBUD u mpaouyuonnvix snepeemuieckux yCmaHno80K

Hcrounnk MomnocTs, BT/M? [Ipumeuanue
Counre 100-250
Berep 1500-5000 ITpu ckopoctu 8—12 m/c
I'eoTepmanbHOE TEILIO 0,06
BetpoBbie okeaHNYECKHUE BOTHBI 3000 Br/mor.m | Moxer nocturars 10000 Br/mor.m
JlBurarens BHyTpeHHero cropanusi| oxoiyo 100 kBt/n
TypOGopeakTHUBHBII 1BUTATEND 1o 1 MB1/n
SAnepHslil peakTop no 1 MB1/n
Tabmuma 1.2

Cpeonsisn niowaos, Heobxooumas 01 obecnevenuss mowHocmu 1 MBm na

IJIEKMPOCMAHYUAX PA3TUYHO20 mMuUna, M2
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Aromublie anekrpoctaniuu (ADC) 630
Temnossle anexkrpoctanuuu (TAC):

Ha KUJIKOM TOIUIUBE 870

Ha TIPUPOTHOM Ta3e 1500

Ha yrje 2400
Comnneunsie anekTpoctanuu (COC) 100 000
I'uaposnextpocranuu (I'3C) 265 000
Berposneprernueckue cranmuu (BOC) 1 700 000

2) B nuskxom KIIJT — onu nepBUYHO# SHEPTHH, IPeoOpa3yeMoil B 3IEKTPHUECTBO HIIH
noJie3Hoe Terio. TonabKo rupaBaudeckas 3Heprusi ooecnedrnBaeT 1octatouHo Bbicokuit KIT/]
—0,6+0,7. dns npyrux BugoB HBMD oH CcyliecCTBEHHO HUXKE U COCTABIISIET:

e perposas dHeprus — 0,3-0,4;

e TteruioBas saeprus — 0,3-0,35;

e nyuncras sHeprus —0,3-0,35 (B TepMaibHOM pexUME u

0,12-0,16 B pexxume (HOTOAIEKTPHUECKOTO TPeoOpa3oBaHus);

® OuororumBo — He Oounee 0,3.

CrnecTBHEM ITOTO SIBIISTFOTCS BRICOKHE YACTbHBIC KATMTABLHBIC 3aTPAThl HA COOPYKEHUE
o0bekTOB BD, Tabm. 1.3.

Taomuna 1.3
DKoHoMUHeCKUe XapaKMepUCmuKy HeKOMopblX MUNno8 31eKmpoCcmanyull
na BUD, oonn/kBm

Tun crannuu niu BUD [ToTpeOHbIe MHBECTHUIINH
2005 T. 2030 . 2050 .

I'eoTepmanbHble:

THIIPOTEpMAIIbHBIC 1700-5700 1500-5000 1400-4900

Ha CyXOM Teruie (CKalbHbIE) 5000-15 000 4000-10 000 3000-7500
Kpynueie 'DC 1000-5500 1000-5400 1000-5100
Maisre I'2C 2500-7000 2200-6500 2000-6000
IIpunusHsbIe:

IUIOTHHHBIE 2000-4000 1700-3500 1500-3000

OECIUIOTHHHEIE 7000-10 000 5000-8000 3500-6000
Bonnosrie 6000-15000 2500-5000 2000-4000

3) B OOJIBIIION CYTOYHOM, CE30HHOM M CTOXaCTHYECKOW HECTAOMIIBHOCTH MOIIHOCTH
HBUD, dro Ttpebyer 00s3aTENBHOTO AaKKyMYJIHpPOBAaHUS DHEPTUU, a TaKXKe

COBMECTHOM 3KCIITyaTalliy SHEProyCcTaHOBOK Ha paznnyHbix HBUD, pabGotsl B nmape

C arperaTaMd Ha TpPAaJUIMOHHOM ToruMBe. [Ipeomosienne HeECTaOMIBHOCTH

CYILIECTBEHHO YCJIOXKHSET U YIOPOKAET COOPYKEHHUE U IKCIUTyaTanuto Takux JC.

B Ta6n. 1.4 mpuBeneHbl MaHHBIE O TEXHUYECKOM TMOTEHIMAJE, 3aKIIOYCHHOM B
HekoTopblx BUD  (TexHuueckuii MOTEHIMal — YacTh BaJOBOIO  IOTEHLHANA,
npeoOpa3oBaHWEe KOTOPOTO B TMOJE3HYI0 DHEPrUI0  IeJeco00pa3HO TMpH  JaHHOM
TEXHOJIOTHYEeCKOM ypoBHE). Texnuueckuid norenunan HBUD B Poccun cocraBnser okoiio
4,6 MIIpA T y.T/TOA, 9YTO B 5 pa3 MPEBBINIAET 00HEM €KETOTHOTO MOTpedeHus Bcex TOP.

Tabnuua 1.4
Pecypcor BUD 6 mupe u Poccuu
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TexHUYeCKHE pecypCchl, MIH T Y. T.
Bup sneprumn

MHP Poccus
DHeprus CoTHIA 5,3.10* 2,3-10°
DHeprus BeTpa 2,2.10% 2,0-10°
['eotepmanbHas sHeprus (10 riayouHsl 10 kM) 1,7-10° 1,0-102
DHeprus 6MOMacChl 9,5-10° 53,0
I'unposueprus 1,7-10° 1,2:102

Pacnpenenenne pecypcoB paznuuHeix BugoB HBWD no pernonam Poccum
HEPaBHOMEPHO (B OCOOEHHOCTH Te€OTepMAlbHOM JHEpPruH), HO CyMMAapHBI MOTEHIHAI
HBWD nocraroden, 4T00bI BHOCUTH CYIIECTBEHHBIH BKIaa B TOb kaxaoro peruona.

I[Ipu onenke pomn HBWD B peanus3anuum rocyaapCTBEHHOM  NOJUTHUKH
9HEProcOEpeIKEHUsT ¥ TOBBIINICHUS JHEPreTHYECKOH, HSKOJIOTHYECKOH U  COIMAIBHON
3¢ (HEeKTUBHOCTH HEOOXOAMM MHOTOCTOPOHHHUN TMOJAXOJ, B KOTOPOM YYUTHIBAUCH ObI
cienyromue GakTopsh:

1) TEXHUYECKUM U 3KOHOMUYeckuil norenunan HBUD B crpane u ero pacnpeneneHue

10 PETHOHAM;

2) HKOHOMHUECKAs!, IKOJIOTHYEcKas U colranbHas 3(h(HEeKTHBHOCTh SHEProcHAOKEHUS C
ucnonp3oBanneM HBWD pasnuusHblx BHAOB, KOTOpas, B CBOI O4Yepeb,
OIIPEAEIAETCS TAKUMHU XapAKTEPUCTUKAMHU, KaK CTOMMOCTh MHUHEPAJIBHOIO TOILJIMBA;
CpenHerosoBas BbIpaOOTKAa dSHeprum YycraHoBkamu HBWD; ymaneHHOCTH OT
LEHTPAJIM30BaHHON »HEPrOCUCTEMBI; COCTOSIHHUE JOpOXKHON ceTu; TpeOoBaHUs
noTpeOuTeNneil INMEKTPHUSCKOW M TETUIOBOM SHEPTHH; HAJCKHOCTh M CTOMMOCTDH
sHeproyctanoBok HBUD u T. 1. OTH XapakTEpUCTUKH TOJKHBI ONPENEIATHCS JUIs
KaXJOr0 KOHKPETHOro cjiy4yass C Y4E€TOM BO3MOKHO OOJIBIIEro KOJIMYECTBa
¢daktopoB. (OcHoBHOM 00BbEM BBOAMMBIX MoiHOocTed Ha HBUD B  Mupe
¢dbopmupyercss 3a cu€T BBoJAa Maiblx ruapoaiekrpocranuuit (MI'DC), BOC u
JIEKTPOCTaHLUH, Hcnodb3yonmx oOuopecypesl (brno3C)). B pa3Buthix cTpaHax
BBosuTcs Oonbiie MI'DC, buod3C u BOC, B pazBuBarmmuxcs crpanax — MI'DC. B
Poc- cun nnBectnmu B pazsutue BO no Bugam HBUD pacnpenenstorcs npuMepHo

B cIeAyromed mnporopuun: BeTpodHepretnka — 40 %, comneunas — 30 %,
6uosnepretuka — 10 %, npoune — 20 %.

3) TEXHHYECKas OCYILEeCTBUMOCTh IpoekTa sHeprocHabxkenuss or HBUD. Tlo
coctostauio Ha 2009 r. cymmapHasi MOIITHOCTh AJIEKTPOCTAHITUH,

ucnons3ytonux HBUD, B mupe cocraBmsana 372 I'Bt, B Poccun — okomo 500 MBT.

MOIIHOCT HEKOTOPBIX YK€ NEUCTBYIOIIMX IEKTPOCTAHLIUNA U JJaXKe €IUHUYHBIX arperaToB
BIIOJTHE COTIOCTaBUMA C MOIIIHOCTBIO TPAJAULMOHHBIX 3JIEKTPOCTaHIMH, Tabu. 1.5.

Tabmuma 1.5
Camvle mowHble 8 Mupe 1eKmpocmanyuu / d3Hepeoazpezamul,
ucnoavsyrowue HBHUO
Bun snexrpocranmum / Mounocts, | CTOUMOCTS, Crpana, ¢pupma-
JHeproarperara MBT MJIH JTOJUL. HU3TOTOBUTEIb

BOC nannmadrHas (B coctaBe 735 CUIA, Horse Hollow
421 BYY) Wind Energy Centre
BOC odpdmopnas 209 670 Hanust
I19C («Pancy) 240 134 Opannms
[TpunuBHO# TypOOTEHEPaTO
(«%ea Geny) yp patop 1,2 6 WNpnanaus




C3C no TepMoAMHAMHUYECKO-
my 1Ky («Solar Energy 354 CIIA, Luz
Generating Systemy, B coctaBe International
9-tu oTaenbHBIX COY)
COC dorornekrpudeckas 520 Hcnanus
I'eoTOC 1000 CIOA
240 (o) + Ounnsaaaus, Oy
bro3C 160 (Terwr.) Alholmens Kraft
ITopryranus,
Bn3OC (B cocraBe 3-X TypOHH) 2,25 1,3 Agucadoura wave
Farm

B coorBercTBMHM ¢ yXe€ peaqM3yeMbIMH IIJJAHAMH MOLIHOCTH  OOBEKTOB
BO300HOBIISIEMOM YHEPTeTHKH B ONIDKaiIIue ro1pl OyAyT YBEIHUYCHBI B Pa3bl, a X yAelIbHAS
CTOMMOCTb — CYHIECTBEHHO CHUXKCHA.

Ha ceromus cnoxunach cBoeoOpasHas —crneuuanusauuss crpan  EC B
IPEUMYLIECTBEHHOM Pa3BUTUU TE€X WM WHBIX HAIpPaBJICHUN BO30OHOBISIEMOM SHEPreTUKH:
I'epmanus, Jlanus u Hopserus — Berposnepreruka, Menanaus — reorepmanbHas, Menanus n
@®paHuus — BETPOIHEPIreTUKA MAJION U CPEIHEN MOILHOCTH.

Jna Poccunm ¢ €€ OrpoMHbIMH JIECHBIMHM 3aracaMd M Macuirabamu  Jie-
peBooOpabOTKM, pa3MepaMH  NaxXOTHbIX  yroaumid  OHO’Hepretuka —  Hauboiee
npuBiekateabHblil Bua BD. C y4éToM CypOBBIX KIIMMAaTHYECKHX YCIOBUN M 00YCIIOBICHHON
UMM OOJBILIOW  J0NM  TOTPEOJIEHUS  SHEPropecypcoB Ha  00OrpeB  KWIBIX U
IIPOM3BOJICTBEHHBIX 3/IaHUM MEPCHEKTUBHOW JJIsi HAc SIBISETCA TAaKXKE TEIIOHACOCHAs
TEXHOJIOTHS YTUIM3aUUU HU3KONOTEHLIMAIBHON PHEPIUM 3€MJIM U BOAbL. B aTOM peiitunre
HBUWD na nocnenyromye Mecta ciaeay- €T MOCTaBUTh COJIHEUHYIO U BETPOIHEPIETHKY.

IIpakTnueckn mo Bcem Buaam HBUD namell cTpaHe mpencTouT Hpol- TH 3Tall
OTIBITHO-TTPOMBIIIIJICHHOTO OCBOSHUs. [lo JaHHBIM colMOJIOTHYeCKUX ompocoB, 36—40 %
HaceslieHuss Poccum roToBel JomiauMBaTh K cueTaMm 3a djiekTpodHepruro 1,5-2,0 % md
NONJEPKKU pa3BuTus BD. D10 cBUAeTenbcTByeT 00 OCO3HAaHMUM HUMHU TOro (¢akra, 4To
COXpPaHEHHE COBPEMEHHOH CTPYKTYPbl JHEPre€THKH MOKET IPHUBECTH 4Yepe3 HECKOJIbKO
JECSATHIETUN HE TOJIBKO K HEMPUEMIIEMOMY yIOPOKAHUIO SJIEKTPHUUECKOMN U TEIJIOBOM HEp-
MM, HO U K KaTacTpO(UUYECKUM 3KOJOTMUYECKUM MociencTBusM. Heo6xoaumo pa3BuBaTh U
YKpPEIUIATh HaMeTUBILIEeCs O3UTUBHOE OTHOILIeHHe K BD nmoTpebuteneit u npousBoauTenen
sHeprun. K coxanenuto, B ¢enepansHoMm Orompxere Ha 2011 m 2012 rr. cpeacrBa Ha
nojiep KKy pa3Butus BD He npexycMmarpuBanuck. Yxke oonee 2 net B ['ocnyme PO nexur
npoekT 3akoHa o BD. be3 cepbe3noil 6romkeTHOl nonaepkkun BDO He pa3BuBaeTcs HUTIE B
MHUDE.

B ycnoBusix cepb€3HBIX (MHAHCOBO-PKOHOMHMYECKHX Npobiem B Mcmanum ceituac
COKpallleHa TOCHOJJep’Ka BO300OHOBISIEMON 5SHEpPreTuku, B pe3yiapTate Bce BOC
ocTaHoOBJeHbI. [Ipon3BoUTENM HE BUIAT CMBICIA BBIPA0AThIBATh 3Ty JOPOTYIO SHEPTHIO 63
cyocuanid.

YMepeHHbIII ONTUMU3M BHYIIAeT TOT (akT, 4TO MO HEKoTopsiM Buaam HBUD
POCCUHUCKUMHU YUEHBIMH CO3/1aHbl YHUKAJIbHBIE pa3padOTKH (Majible BETPOBBIE U MPHIJINBHbBIE
anektpoarperatbl, TOC Ha apeBecHOW OuMoOMacce), MO3BOJIIOLUIME WM Ha IMAapUTETHBIX
Hayajax COTPyIHUYATh C 3apyOeKHBIMU KOJIJIETaMHU.

KOHTPOJIBHBIE BOITPOCBHI

1 Hepe‘H/ICHI/ITe 151 OX&p&KTGpH?;YfITC JOCTOMHCTBA U HCAOCTATKH
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BO300HOBJIISIEMBIX UCTOYHHUKOB 3HEPTUH.

2 Ha3zoBute pernonsl Poccumn, mepcrieKTUBHEIE JIJIs1 UCTIOJIL30BAHUS B
AHEPronpou3BOICTBE TeX Miau MHBIX HBUD.

3 IlepcrnexTuBbl BO30OHOBIsIEMON SHEpreTUKU. KakoBbI onpeensroniye
¢dakropb1?

Ilpakmuueckasa paboma Ne 2
Humennexkmyanwvnote cemu (Smart Grid)

Hesb: u3yunts KoHuemuo Smart Grid
Ocnoevt meopuu:

AHaja13 MHOIOYHUCIIEHHBIX OIyOJMKOBAaHHBIX MAaTEPUAJIOB MPUBOAUT K BBHIBOJY O TOM,
4To «...3a pyOexxom Smart Grid mnpexiae Bcero — KOHIENUUS HMHHOBALMOHHOTO
peoOpa3oBaHus AIIEKTPOIHEPTETHKH B IEJIOM, & HE OTACTBHBIX €€ (YHKIIMOHAIBHBIX WIIH
TEXHOJIOTUYECKUX CErMEHTOB, IIOCKOJIbKY HMEHHO MEepecMOTp psija CYLIECTBYIOIIHUX
0a30BbIX PUHIIMIIOB, LIEJIEH U 3a/1a4 Pa3BUTHS JIEKTPOIHEPTETUKU M BHITEKAIOIINE U3 STOTO
MaciTaObl U XapakTep 3a/ay, a TakKe MPOTHO3MpPYEMbIe COLMAIbHbIEC, YJKOHOMH- YECKHUE,
HAyYHO-TEXHUUYECKHE, OJKOJOTHMYECKHe W JApyrue dJPQPeKTsl OT WX peaTu3aliu
0o0yCIaBIUBAlOT TO 3HAYMTEIbHOE BHHMMAHHUE, KOTOpPOE YAEISIeTCs B MHUpE 3STOMY
HaIlPaBJICHUIOY.

OcHoBHBIMU H€0sI0TaMU pa3paboTku koHuenuuu BeicTynuiaun CIIA u crpanst EC; B
HOCJEIYIOEM OHA MNOJy4Yuja NPU3HAHUE M pPa3BUTHE NPAKTUYECKH BO BCEX KPYIHBIX
MHAYCTPUAJIbHO PA3BUTHIX U AUHAMUYHO PA3BUBAIOLIUXCS CTPaHaX, KOTOPbIE HHBECTUPYIOT
B ¢ peaym3aiuio 3HauuTenbHbie cpencta (mipa gosn. CIHIA): Kuraii — 70, CIIA — 19,
Nunusa — 10, crpansl EC — 7, BenmukoOputanus — 3, Asctpust — 1, Kanana — 0,5, IOxHas
Kopes — 0,3. Hanpumep, B CIIIA Takas mporpaMMma HMEET CTaTyC HAlMOHAIBHOU U
OCYIIECTBIISIETCS MpH NpsIMOM TMOAJEpPKKE pyKoBojacTBa crpaHbl. B crtpanax EC nmus
KOOpJMHAIMK paboOT U BBIPaOOTKH €AMHOM CTpaTeTuH Pa3BUTHS AJIEKTPOIHEPTETHKH eulé B
2004 r. coznana TexHosnornyeckas miaargopma Smart Grid «EBpornelickast sHepreTnyeckas
cucreMa Oyayllero», KOHEUHOM MLeibl0 KOTOPOH sBisieTcsl pa3paboTKa M peanu3arus
nporpaMmel pazsutus EBpornelickoit sHepretnyeckoit cucremsl 1o 2020 r. u ganee.

«MHTemIeKTyanpHasi CeTh» MpPEJCTaBIsSeT COOON LENbHBIM aBTOMAaTU3MPOBAHHBIN
MEXaHU3M, OOBEAMHSIOMUN TMPOU3BOAUTENEH DIEKTPOIHEPTUH, AIIEKTPUUECKUE CETH U
norpeduTeneil. Ynpapisiercs 3TOT MEXaHU3M LEHTPAIN30BAaHHO — 4Yepe3 KOMIIbIOTEPHBIH
LHEHTpP, KyAa C MUJUIMOHOB IIM(PPOBBIX KOHTPOJJIEPOB B PEXKHME PpPEaTbHOIO BpPEMEHU
IOCTYMAIOT CBEACHUS 00 ypOBHE MOTpeOiaeHHs 3IeKTpodHepruu. Crenuaan3upoBaHHOE
IporpaMMHOE OOecreueHrne IMOMOraeT OTCIIEKUBATh PEKUM pabOThl BCEX YYAaCTHUKOB
npoliecca BeIpaOOTKH, Niepeiau U NoTpedseHus 3nekTposneprun. B tabn. 2.1 npuBeneHsl
OCHOBHbIE KOMITOHEHTHl KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B «MHTEJUIEKTYAIbHON CETH.

['maBHOE MOCTOMHCTBO «HMHTEIJICKTYadbHOW CETHU» COCTOUT B TOM, 4YTO OHa
ABTOMATUYECKH pearupyer Ha M3MEHEHHUS pa3jIMuHbIX [apaMeTpOB B DHEPrOCUCTEME U
MO3BOJISIET  OCYIIECTBIISATH  OecriepeOOHOE  AJIEKTPOCHAOKEHHE C  MaKCUMaJIbHOM
SKOHOMUYECKOH A hekTuBHOCTHIO. [Ipu 3TOM BlIMsHUE YenoBeYeckoro (akTopa Ha paboTy
«HHTEJUIEKTYAIBHON CETH» CBEICHO K MUHUMYMY.

[Io cyTu, «HMHTEIUIEKTyalbHas CETh» — OTO COEAMHEHHE BO3MOXKHOCTEH YyKe
OPUBBIYHBIX B OBITY M BO MHOTMX cdepax MPOU3BOACTBEHHON J1€ATEIbHOCTH
UH(OPMAIIMOHHBIX TEXHOJIOTHH ¢ CUIOBOM DIIEKTPOHUKON M DJIEKTPOTEXHUKOM.



Tabauua 2.1
Hnmezpuposannvle KOMMYHUKAyUu

Hazsanue
TEXHOJIOTUH

OCHOBHBIE KOMIIOHEHTHI

becnpoBogusie |+ WIMAX;
TEXHOJIOTUH * ssyenctoe cTpoenue Oyaymero nmokosieHus (Next generation cellular);

* MyJIbTHaApECHAA paguoCUCTEMA,

¢ CCTH OIIOBCIICHUA,

* PagUOCHUCTEMBI PACIIUPEHHOIO CIIEKTPa;
* WiFi;

* MHOKECTBEHHBIHN JIOCTYII C pa3JeJeHUEM 10 BPEMEHH;

* MHOXKECTBEHHBIN TOCTYI ¢ KO0BbIM pasaencuuem (Code Division
Multiple Access — CDMA);

* MaJblil CIyTHUKOBBIN TEPMUHAI

Hpyrue texuo- | Line —BPL);
Joruu

* Unrepuer HoBoro nokosenus (Internet-2);
* BLICOKOYACTOTHAs cBsA3b 1o nposojaam JIDII (Broadband over Power

* CETh C JJOBEAECHUEM ONTHYECKOTO KaOesl O 1OJIb30BATENs;

* OIITOBOJIOKOHHBIM KOaKCHaJIbHBIN KaOeb;

* pannoydacrotrHas uaeHtTuukanus (Radio Frequency Identification—
RFID)

B pamkxax konmenumu Smart Grid pasHooOpazue TpeOoBaHMM Bcex 3a-

MHTEPECOBAaHHBIX CTOPOH (TOCYAapCTBa, IMOTPEOUTENEH, PEryisTOPOB, SHEPreTHUECKUX
KOMITaHUH, COBITOBBIX M KOMMYHAJbHBIX OpraHM3allui, COOCTBEHHMKOB, MPOM3BOIUTENCH
o0opy/sOBaHUs U JIp.) CBEIEHO K TpYININE TaK Ha3bIBAEMbIX KJII0UesblX mpedosanull
(yennocmeti) HOBOM JEKTPOIHEPTETUKH, CHOPMYIMPOBAHHBIX KaK:

JOCTYITHOCTh — o0ecreyeHne noTpeduTeneil sHeprueit 0Oe3 oOrpaHuvyeHuil B
3aBHCUMOCTH OT TOrO, KOIrJla M I/Ie OHa UM HeoO0XOAMMa, U B 3aBUCUMOCTH OT
OIJIAYMBAEMOI0 KOJIMYECTBA;

HA/IeKHOCTh — BO3MOXKHOCTH MPOTHBOCTOSHUS (DU3MUECKUM U HMH(OPMAIIMOHHBIM
HEraTUBHBIM BO3JEHCTBUSAM 0€3 TOTAJIbHBIX OTKJIIOUEHUN WJIM BBICOKMX 3aTpaT Ha

BOCCTAHOBUTENIbHBIE ~ pabOThl,  MaKCUMaJbHO  OBICTPOE  BOCCTAHOBIJIEHHUE
(caMOBOCCTaHOBJICHHE);
SKOHOMHYHOCTh — ONTHUMH3AIMSA Tapu(POB HA DICKTPUUYECKYID DHEPTUIO JUIs

noTpeduTeneil U CHUKeHHe 00IECUCTEMHBIX 3aTpaT;

3pPEKTUBHOCTh — MakcUMH3auus 3()(HEKTUBHOCTH HCHOJIB30BAHUS BCEX BHUIOB
pecypcoB, TEXHOJOTMH W  00OpyIOBaHMA IpU INPOMU3BOJACTBE, Meperaue,
pacrpeesieHuH U TOTPeOIEHUH SIIEKTPOIHEPTUH;

OpPraHMYHOCTh B3aUMOJIEUCTBUS C OKpYXKaloUlel cpeoi — MaKCUMalIbHO BO3MOXKHOE
CHM)KEHHE HETaTUBHBIX SKOJIOTMYECKUX BO3ACHCTBUIA;

0€30I1aCHOCTh — HEJOMNYILIEHHE CHUTyalud B DSJIEKTPOIHEPreTHKE, ONACHBIX JUIA
JIOJIEH U OKPYKAIOLLEH CPEIbI.

Hano ormeTruts, 4TO0 «... NPUHLMIHAIBHO HOBBIM 3]I€Ch SBISETCS TO, 4YTO BCE

BBIJIBUHYTHIE KIIIOUEBbIe TpeOoBaHMs (LIEHHOCTH) IMPEAINOJIaraeTcsi paccMaTpuBaTh Kak
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paBHOIpaBHbIE, U CTENEHb HUX MPUOPUTETHOCTH, YPOBHS U COOTHOILICHHS HE SIBIISIOTCS
o0UIMMH, HOPMATHBHO 3aQUKCUPOBAHHBIMU JUIS BCEX, a MOTYT ONpPENesIThbCs U
OCYILIECTBIIATHCS Ul KaXJIOTO PaCCMATPHUBAEMOTO CyOBEKTa YHEPreTUYECKUX OTHOIICHHIM
(9HEpProxKoMMaHusi, peTUOH, TOPOJ, JOMOXO3IUCTBO U T. II.), [0 CYLIECTBY, UHAUBUAYAIBHO.
B Takoil mocraHOBKe 3ajauya pa3BUTHS SHEPIETUKM U3 NPEUMYILIECTBEHHO OajaHCOBOM
TpaHcOpMHUpyeTCsl B 3aJady CO3JaHus, Pa3BUTHS U MPEIOCTaBICHHUS IMOTPEOUTENI0 U
O0LIECTBY B LIEJIOM CBOETO POJIa MEHIO SJHEPIeTUYE- CKUX BO3MOKHOCTEM».

Oxwupmaercs, uto peanusanus konueniuu Smart Grid obecrieunr:

- KpaTHOE YMEHBIICHUE TOTePh MPH Mepeiaue EeKTPUIECKON YIHEPTUH;

- KpaTHOE  YBEJIMYCHHE  HAJCKHOCTH  JSHeprocHaOxeHus (3a cu€r  camo-
BOCCTAHOBJICHHS B CIIy4ae aBapHH);

— uHpOpMALMI0O B  peaJbHOM BpPEeMEHHM TNOTpeOHTENr0 00  HMCIOJIb30BaHUH
3JIEKTPOIHEPTUH;

- BO3MOYKHOCTh ONTHUMAJIBHO MEPepaclpesesiiTh IHEPreTHYeCKue MOTOKH M TeM
CaMbIM YMCHBIIATh IHKOBBIC HArpy3Kd (BCE 3JICKTPOIHEPIETUYCCKHE CHCTEMBI
KOHCTPYUPYIOTCSI IMEHHO B pacdeTe Ha MUKOBBIC HATPY3KH);

- BO3MOYKHOCTh ~ TOTPEOMTENIO TOKYNaTh KAYECTBECHHYIO JJICKTPOIHEPTHI0 Ha
PBIHOYHBIX YCIIOBUSIX;

- CTHMYJIBI ¥ OJIAarOTNPUSITHBIC YCIOBHUS JUISI OCBOCHHS BO30OHOBIISIEMBIX MCTOYHHKOB
SHEPIMM W Pa3BUTUS  DJICKTPOTPAHCIIOPTa, TI/€  HEOOXOAMMO  HMETh
paccpeoTOYeHHbIC HICTOUHUKHU TTUTAHUS, 3aPSIKH.

B Tabn. 2.2 comocraBneHsl cBoiicTBa coBpemeHHOW ODOC u cucreMbl Ha 0aze
koH1enuu Smart Grid.
Tabnuna 2.2

Ceoticmea cospemeHHOU U NepCneKMUBHOU 31eKMPOIHEPSEMUUECKOU CUCTeMbl

SHCPFCTI/IHGCKaﬂ cucTeMa Ha Oaze

DHepreTudeckas CUCTEMa CErOIHS i
p A koHrenuu Smart Grid

OAHOCTOPOHHSISI KOMMYHUKALIUS MEXY
2JIEMEHTaMU WIN €€ OTCYTCTBHE
[lenTpanu3oBaHHas TeHEpaLMsl — CII0KHO
UMHTErpupyemas pacipeiejeHHas reHepa- Pacnipenenennast renepanus
s

JIByCTOpOHHME KOMMYHUKALIMU

Tononorus MMPEUMYIICCTBCHHO painajibHasA HpeI/IMYH_[eCTBeHHO CETCBAsA TOIIOJIOTHUA

Peaknus Ha mociieICTBHS aBapUH Peaknus Ha mpegoTBpaleHue aBapun

MOHUTOPHHT U CaMOJUATHOCTHKA, IIPO-
JUIEBAIOIINE <OKU3HBY» 000pYyI0BAHUS
ABTOMaTHYECKOE BOCCTAHOBIIEHNE —
«camoJIeyaluecs: CETU»
[IpenoTBpamieHne pa3BUTHS CUCTEMHBIX
aBapui

PydHoe u puxcupoBaHHOE BbIIETIEHUE CETU | AJTAITUBHOE BHIACIIEHUE CETU

Pabota o6opynoBanus 10 0TKa3a

Pyunoe BoccTanoBnEHNE

HO)IBep)KCHHOCTI) CUCTCMHBIM aBapHsiIM

ITpoBepka 000Opy10BaHUS IO MECTY VY naneHHbIif MOHUTOPUHT 00OPYIOBAHUS

OrpaHnyYeHHBIN KOHTPOJIb NEPETOKOB MOII-

VYrpasneHue nepeTokaMu MOIITHOCTH
HOCTH

HC,Z[OCTYTIHHJI NI CUJIBHO 3a1103aaBiias

[lena B peanbHOM BpeMEHU
nH(popMaIus o LIeHe 1Ji1 NOTpeOUTeNs

Konmermuss  Smart  Grid, onumparomasics Ha  CTpaTernyeckoe  BUJACHUE

11



AIIEKTPOIHEPTETUKN OyIyIIero, COACPXKHUT MNPUHLUIBI TOCTPOCHUS TAaKUX CeTed W

KJIIOYEBble TpeOOBaHMsS K HUM, U3 KOTOPBIX CIEAYIOT M (DyHKIMOHAJIbHBIE CBOMCTBa

(XapaKTEepUCTHKH): YIIPaBICHYECKHUE, TEXHOIOTMYECKHE, HOPMAaTUBHBIC, HH()OPMAIIOHHBIE.

Kak yxe oTMeuanoch, KOHLENLUs HE OrPAHUYUBAETCS TOIBKO CETSIMH — OHA OXBATBHIBAET
BCE 3BEHbSI TEXHOJIOTMYECKOHN IIETIOYKH OT MPOU3BOJICTBA JIEKTPOIHEPTHH 10 €€ MOTpeOIeHMs,
puc. 2.1.
Ona npenycMarpuBaeT A KaKIOTO M3 HUX JOCTHKEHHUE CIEAYIOIUX Lelel ¢

IIOMOILBIO COOTBETCTBYIOLIUX CPE/ICTB!

- 2eHepayus — TIOBBILIEHHE HAAECKHOCTM U SKOHOMMYHOCTH IIPOM3BOACTBA
ANEKTPO3HEPTMU C HCIIOJIb30BAHUEM COBPEMEHHBIX BBICOKOMHTEIUIEKTYAIbHBIX
CPEACTB KOHTpoOJIi M ynpaBieHus, B ToM uucie [T, umHTerpauum HCTOYHHUKOB
BO300HOBJISIEMON SHEPTUH, PACIIPEEIIEHHOM Ir'eHepalii U HAKOIIUTEJEH HEpruy;

- nepeoarowas dneKmpuieckas cemb — O0ECHEUCHHE HAAEKHOCTH Iepeladu
NEKTPO’HEPIMM U YIOPABISEMOCTH  DJIEKTPUYECKOW  ceTh  3a  CU€T
IIMPOKOMACIITAOHOTO ~ MOHUTOPMHIA  PEXKHMOB U YOpPaBICHUS HMMH  C
UCIIOJIb30BaHWEM HOBBIX cpeactB u TtexHojoruit (FACTS, PMU - Power
Management UnitsS — MCKYCCTBEHHBII MHTEIUICKT M Jp.), a TaKXKe pacUIMPCHUEM
MaciTaboB MCIIOJIb30BaHMs OCCIMIIOTHBIX JIETATENbHBIX allapaToB A KOHTPOJI
TexHuueckoro cocrostuus JIOII B mopsnke miaaHoBbIX (depe3 Kaxkzasie 1,5 rona) u
BHEIUIAHOBBIX (TOCJIE KaXI0W NPUPOAHON aHOMAaJIMH) OCMOTPOB;

- noocmanyuu — o0eCcIieYeHNe HaJeKHOCTH U YIPABISIEMOCTH O]l CTAHLUUH 3a CUET
OCHAIlEHUSI UX  COBPEMEHHBIM  3JEKTPOTEXHMYECKHMM  OOOpyAOBaHHEM U
aBTOMaTHU3allud Ha OCHOBE COBPEMEHHBIX CPEICTB JMArHOCTUKHM, MOHUTOPUHIA U
ynpaBiieHus1, 0a3upyrIUXcs Ha UHPOPMALIMOHHBIX U KOMITbIOTEPHBIX TEXHOJIOTUSX;

- pacnpeoenumenvHas 1eKmpudeckdas cemv — IOBBILIEHUE €€ YIPABISIEMOCTH U
HAJC)KHOCTU BHEAPEHUEM DACIPEACICHHBIX CHUCTEM aBTOMATUKH M 3alllUThl Ha
COBPEMEHHOM  MMKpPOIIPOLIECCOPHOM  OCHOBE C  MCIIOJNIB30BAHMEM  HOBBIX
MH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX U HHTEPHET-TEXHOJIOTHIA;

- nompebumenu — OCHaILIEHUE X BBICOKOMHTEIJUIEKTYaJIbHBIMU CUCTEMaMHU KOHTPOJIS
U ydeTa DJIEKTPOIHEPIuHu, PEeryJMpOBaHMs AJIEKTPONOTPEOIEHUS] W YIpaBlICHUs
Harpy3Koi, B TOM UUCJI€ B aBapUIHBIX CUTYyaLHsIX.

O6LectBo

: MoCTaBLLUMKM HOBbIX YCAIYT

[eHepavms lepenaya Pacnpenenexue

[
2. OnTMMKM3auma ceTeBoi MHPaCTPYKTYPbI
-

|

|

|

|

|

: 3. MHTeraLI,Mﬂ KPYMHBIX HEMOCTOAHHBIX cnocofos redepauuu

L [

I
| [
|
|
|
|
|

5. AKTUBHbIE pacripefienuTensHele CETH

6. HoBble BO3MOXHOCTM pbIHKa,
noTpebuteni 1 aHeproaddEKTMBHOCTb

=ESoOm-—-—A==o0 mUu-—-0O 3

| [0CYAapCTBO M OpraH perynmpoBaHus

— o e e e e e e e e e e e e e e e e e e e e e ]

OkpyxatoLuas cpefa
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Puc. 2.1. [Ipuopumemul pazeumus «unmeniekmyaibHvix cemet» 6 cmparax EC

Coznanue «MHTEIEKTYaIbHOW CEeTH» MPEIyCMaTPUBACT UCIOIB30BAaHUE OOJBIIOTO
Ha6opa HOBBIX TCXHHUYCCKHUX CpeIICTB H TCXHOJIOTHYCCKHUX HpI/IéMOBI
— CuiaoBble:

o ycrpoiictBa FACTS;
pacipeneneHHas reHeparus (mpeuMyniecTBeHHo Ha ocHoBe HBUD);

CHJIOBAs 3JIEKTPOHUKA;
MOJIYIIPOBOTHUKOBASI TEXHUKA;
CBEPXIIPOBOSAIINE KaOeu;

O O O O O

CJIOKHBIC TPOBOJAHUKH,

O BHUPTYAJIbHBIC 3JICKTPOCTAaHIIUH.

— Cucrembl u3MepeHus, 00padOTKH, epeIayu U NMpeacTaBieHus HHGopManum:
o PMU u KOHLEHTpATOPBI JaHHBIX Y€pe3 CIIyTHUKOBYIO HABUTALIMOHHYIO CETh;

OIITOBOJIOKHO;
PaIroCBs3b;
uQpoBasi OCHOBA YCTPOMCTB;

O O O O

UH(POPMALIMOHHbIE TEXHOJIOTHH;
o Hnrepner.
— CucreMbl MOHUTOPUHIA M YIIPABJICHUSA:
O HCKYCCTBEHHBIH MHTEJIIEKT;
CETEBBIE NIOIX0/Ibl K MOHUTOPUHIY U KOOPJAUHALUY YIIPABJICHUS;

o

O HOBBIE METOJBI TEOPUH YIIPABICHUS;

O JIOKAJIbHOE YIIPaBJIEHUE Ha OCHOBE UCKYCCTBEHHOI'O MHTEJUIEKTA U
MH(}OPMAaLIMOHHBIX TEXHOJIOTUH;

o Hurepner.

— Cucremsbl U1 o0ecrie4yeHHs] AKTUBHOCTH NOTpeduTeIei:
o 1udpoBbIe cUCTEMBI cOOpa, 00pabOTKH U NpeACTaBICHUs HHPOPMALIUY;

o MHnurepser;
O Tapu(HbIE U LIEHOBbIE MEXaHU3MBI.

Tabmuna 2.4
Appexmor om peanuzayuu konyenyuu Smart Grid
2000 . 2025 T.
OuHepreruyeckas| DHepretuueckas| OTHolIEHUE
[TapameTpsl bazuc cucrema 0e3 |cucreMa Ha 6a3e| IOKasarenen
Smart Grid Smart Grid ciieHapus 2 K
(cuienapmii 1) | (cuenapuii 2) |cuenapmio 1, %
IT _ -
oTpebIeHue dMEKTPO 3,800 5,800 4.900-5,200 10-15, camxe
sHepruu (Mapa KBt-4) HHUE
OueproemkocTs BBII
(<Br-u/zom1. BBI) 0,41 0,28 0,20 29, CHIKEHUE
CHmxeHue cripoca B IH- 6 15 o5 66, pocr
KOBYIO Harpy3ky (%)
Bri6poc CO2
(MJTH T yriepora) 590 900 720 20, cHImXeHHue
YpoBeHb pocTa Mpou3Bo- 2.9 25 32 28, poct
nutenbHOCTH ( %/To)
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Peanbnbiit BBII

(Muipp most.)

Pa3mep sxoHOMUYECKOTO
yiiepOa 6u3zHeca 100 200 20 90, cHKeHUE
(Mup most.)

9,200 20,700 24,300 17, poct

B mupe no cocrosauio Ha xoner 2010 r. 0bu10 90 MUIOTHBIX MPOEKTOB CO3/1aHUS
«HMHTEJUIEKTyallbHbIX ceTed». [lo mepe MX peanu3anuu CTaHOBUTCS OYEBHMIHBIM, 4YTO
nepeHecéHHass Ha HalUMOHAJbHYIO ToYBy KoHuernuus Smart Grid, nperepreBaer
3HAYUTENIbHbIE W3MEHEHMsI, OOYCIIOBJICHHbIE PA3IUuYUsi- MU B PEXHMMax PperyJnpoBaHUs,
UMeoIeicss ~ MHPPACTPYKTYpe  DICKTPOIHEPreTHUECKHMX  CHCTEM,  HAIlMOHAJIBHBIX
JKOHOMMYECKHX IIpuopureTax. B cTpaHax ¢ OrpaHMYCHHBIMH MHUHEPAIbHBIMU
HPHEPreTUUECKUMU pecypcamMM CTpaTerus B 3HAYUTEIbHOM Mepe OpUEHTHUpOBaHAa Ha
co3/laHue OJarompHusATHBIX YCIOBUH JUId pa3BUTHS BO30OHOBISIEMOl 3HEPreTHKH, Ha
CTHUMYJIUPOBAHHE OSHEProcOEpeKeHUs ¥ TOBBIMCHUA AS(P(EKTUBHOCTH TOTPEOICHUS
JHEPropecypcoB.

Jns Hameil crpansl ¢ €€ OOJIBIIMMH 3amacaMu 3HEPropecypcoB, TMTaHTCKOM
HIPOTSDKEHHOCTBIO DJICKTPUYECKUX CeTel, BBICOKOM CTENEeHbI0 M3HOCAa O0OpYAOBaHUS Ha
IepBOE MECTO BBICTYIAET 3a/avya OOECIeYeHHS HAAEKHOCTH U IPPEKTUBHOCTH pabOTHI
3JIEKTPOCETEBOI0 KOMILIEKCA IPU OTPAHUYEHHBIX HMHBECTHLIMAX U Ae(ULIUTE BpEMEHHU.

Cnenyer uMeTh B BHUJY, YTO CO3JAAHHUE «UMHTEIJIEKTYaJIbHOM CETH» CTOUT OOJBILIMX
JeHer (Hampumep, WUTalbsHCKas kommanuss Enel, wnawas B 2001 1. peanusamnuio
MSATUIETHErO MPOEKTa MO0 BHEJPEHUIO «WMHTEJUIEKTYaJIbHbIX CETEW», moTpaTuiia B 00LIei
cioxxknoctu 2,1 miupa eBpo). Ilostomy, kak yke OTMeyaloch BbllIe, B Hallell cTpaHe
paccMaTpuBaeTCsl KOHILENIMS CO3JaHHsl SHEProcUCTeM C KOMOMHUPOBAHHOM CEThIO —
COYETAaHUE «CUJIBHBIX» U «MHTEJUIEKTYalbHbIX» CeTeH, OOBbeIUHSIONIee JBE KOHIEMIUH
B OJHY — «CUJbHBIE U HMHTEUIEKTyallbHble ceTw». E€ pa3zpaboTka ocylecTBISETCS IO
cxeMe, yrBepKaEHHoM [IpaBurensctBom POD.

B Hacrosmee BpemMs B psAA€  POCCHUMCKHX  DHEPreTUYECKUX  KOMIAHUUN
pa3pabaThIBalOTCA U PEATU3YIOTCS MPOEKTHI, KOTOPBIE MPelycMaTpUBAIOT HCIIOIb30BaHUE
3JIEMEHTOB T€XHOJIOru4yeckoro 6asuca Smart Grid.

VYCIOBHO Takue TNPOEKTBl MOXHO pasfeauTh Ha 3 TPyNNbl: CUCTEMHBIE,
UH(QpPacCTpyKTypHBIE U JIOKAJIbHBIE.

Cucremublie npoekTsl: co3ganue B nHrepecax AO «CO ED3C» cucremer SCADA
EMS, cnnocoOHo# 3aMeHNUTh OOJIBIIMHCTBO JIOKAIbHBIX, Y3KOCIEIUAIbHBIX KOMIUIEKCOB IPU
JOJTOCPOYHOM, CPEAHECPOUYHOM UM KPAaTKOCPOYHOM IUIAHMPOBAHMM  DIIEKTPUYECKUX
pexumoB EDC Poccun, npu BbpaOOTKe U OCYIIECTBIEHUU IPOLEAYPHI NOIIEPKKHA PhIHKA
AJIEKTPO3HEPTUH U MOIIHOCTH, MpPH PACCMOTPEHHM JUCIETYEPCKUX 3aiBOK Ha BBHIBOJ B
PEMOHT 000pYy/IOBaHUS U B psAJE IPYTUX CIydaeB.

UH}pacTpyKTypHbI€E NPOEKThI:

- co3nanue u BHeapenue eMeHToB FACTS («Poccwuiickue cetn» coBMecTHo ¢ «CO
EDCy);

- pa3BepThIBaHHEe WH()OPMAITMOHHO-U3MEPUTEIHHOW CHUCTEMBI KOMMEPYECKOTO y4eTa
anektposnepruu (AUUNUC KVYD9);

- pa3BUTUE CHUCTEMBl MOHUTOPHHIA TMEPEXOJHBIX PEXKHUMOB, COCTOSIIEH U3
PETUCTPHUPYIOMIUX  TPUOOPOB, CHCTEM obMeHna  uwHpoOpMalMeRd — MEXITY
KOHIICHTPATOPAaMH JIaHHBIX W I[EHTPaMH YIPaBJICHUsS, a TaKXe CPeACTB 00pabOTKH
MOJIy4eHHOU NH(OpMaIINK;

- CTPOUTENBCTBO €IMHON TEXHOJIOTHYECKOU ceTu cBsizu annekTposnepretuku (ETCCI)
Ha 0ase MHUPOKOT0 BHEAPECHUSI COBPEMEHHBIX U(PPOBBIX KOMMYTAITHOHHBIX Y3JI0B 32
CYET MPOKIAAKHA BOJOKOHHO-ONTUYECKUX JUHUW CBA3U U PATUOPEIICUHBIX JUHUU,
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MoaepHu3aiun BU-cBsi3u, pa3BepThIBaHUS CUCTEM CITyTHUKOBOMW CBSI3M U LU(POBOMA

noABWKHOW paauocBa3u. [lo 3aBepmenuto IIporpammer  cozganua ETCCO

COBPEMEHHBIMU CUCTEMaMH TEJICKOMMYHHUKALUK OynyT oxBadeHbl Bce 00bekThl EDC

Poccun. B ob6mactu TeIeKOMMYHHUKAIIUNA TO3UIIUH POCCHHCKON 3JIEKTPOIHEPTETHKH

JIOCTaTOYHO CHJIBHBI M HE SIBJIAIOTCSI MPENATCTBUEM IJI CO3JaHMs IPOrPaMMHOIO

o0ecreueHns «MHTEJUICKTYalbHBIX ceTel» B OnrKaiiieM OynyiieM;

- CO3JIaHME HOBOM I1€JIEBOM MOJENH ONEepaTUBHO-AUCIIeTYepcKoro ynpasieHuss EHOC
Poccun n npakTudeckoil peanusaiuu 3To MO B paMKax co3faBaeMbix LleHTpos
YIPaBJICHUS CETAMU;

- COBEPIIICHCTBOBAHUE YCTPOWCTB peleHON 3amuThl W aBToMaTtuku (P3uA),
MIPOTUBOABAPUINHOMN aBTOMAaTUKHU (ITA), ABTOMATU3HPOBAHHBIX CHUCTEM
mucneruepckoro  ympasieHus (ACIY), BbpaboTka €AMHBIX  MPOTOKOJIOB
B3aUMOJCHCTBUS pa3nuuHbIX [T-cuctemM B 3nekTposHepreTuke. PaboTel mo gaHHOM
TEMaTUKE BEIYTCS CETEBBIMU U T'€HEpPUPYIOIIMMH KoMmmaHusaMmu. Koopaunupyromeit
opranuzanueit Beicrynaet «CO EDCx.

JlokajbHbIe MPOEKTbI — IPOEKTHI, PEaTU3yEMbI€ PA3IUYHBIMU SHEPreTUUECKUMU
KOMITAHUSIMH, KaK TIPaBHJIO, COBITOBBIMH M D3JEKTPOCETEBBIMU: OpPTaHH3alMsS CUCTEM
MHOTOTapu(HOTO y4yeTa, YCTAaHOBKAa OWUIMHTOBBIX CHCTEM, pealu3alus YCTPOHCTB
JUCTAHIIMOHHOTO OTpaHUYEHHUs U OTKItoueHus. [loka cuctemsl paboTal0T pa3po3HEHHO, Ha
Pa3IU4HOM 3JIEMEHTHOM 0a3€ U CBOMX BHYTPEHHUX IIPOTOKOJIAX.

Ecniu o0600mieHHas KOHIENIUSA «CHIJIbHBIE M WHTEJUIEKTyaJbHBIE CETU» Oyaer
BHEJI[PEHA, TO POCCUUCKHUE DJIEKTPUUYECKHE CETU U3 «IIaCCUBHON» CHUCTEMBI INeperayu
3JIEKTPOSHEPIUU MPEBPATATCS B «AKTHUBHBIN» WHCTPYMEHT VYIPAaBICHUS PEKUMAMHU
pabotbl. Takol KOMIUIEKC IO3BOJIUT Ha IPHUEMIIEMBIX YCIOBHUSAX PEMIUTh MPOOIEMBI
3JIEKTPOCETEBOTO KOMIUIEKCA CTPAHBI.

[To omeHkam 3KcnepToB, B 0003pMMOM OYAYIIEM HAa POCCUHCKOM TEXHOJIOTMYECKOM
pbIHKE OyIyT MpeACTaBlieHbl NPUHLUIUAILHO HOBBIE TEXHOJOTMHM U 000pYyJOBaHMUE,
HeoOXoauMmble [UIsl peanu3anuu  oOOOMEHHONW KoHUenuuu. Bo3pacraer aKTUBHOCTh
KPYIHBIX KOMITAaHUH-IPOM3BOANUTENIEH O0OpYJIOBaHUS M TEXHOJOTMH B Halleld cTpaHe,
HanpaBJieHHas Ha co3jaHue B Poccuu COOTBETCTBYIOUIETO CETMEHTa TEXHOJIOIMYECKOTO
PBIHKA.

Co3nanrie UHTEIJIEKTYaIbHOM SHEPTOCUCTEMBI C aKTUBHO-afanTuBHOU ceThio (MDC
AAC) mocTaBUT Hally CTpaHy B OAMH pSA C MHUPOBBIMH IJIUJEpaMHd B 00JIacTU
MHTEJJIEKTYyaTN3alui 3JIEKTPOIHEPTETUKH U CYIIECTBEHHO MOBBICUT YHEProd(h(PeKTUBHOCTH
skOHOMUKH P®. Ilo omeHkaMm sKcrepToB, peanu3alus IPOEKTa IO3BOJIUT YMEHBIIUTH
MOTEPU B POCCUICKUX IIEKTPUUYECKUX CETSIX BCEX KIACCOB HampsbkeHUs Ha 25 %, yTo gact
KOHOMMIO Topsiika 34—35 mupa kBT u B rof. [louru Ha 35 Miapz 10171, MOXKHO OyAeT CHU-
3UTh 00BEM KalMTAaJOBIIOKEHUN B pa3BUTHE CETEHl 3a CUET YBEIMUYEHHUS UX MPOMYCKHON
CIOCOOHOCTH 110 HOBBIM TEXHOJIOTHSIM.

['psgymas  MHTENIEKTyalu3alus JHEPreTMKHM Mo  MacmTaldy  OXKUIaeMbIX
npeoOpa3oBaHuil CpaBHUMA C TEMHU PEBOTIOIMOHHBIME U3MEHEHUSIMH, KOTOPBIE MTPOU3O0IILIH
B chepe cBs3U U UH(POPMALIUY U CIeNaly MPUBBIYHON peanbHOCThI0 HTEepHET, MOOUIIEHYIO
CBA3b W MHOMECTBO JpPYTHUX JIOCTH)KEHUH COBPEMEHHOCTH, JO HEY3HaBaEMOCTH
M3MEHUBIIUX [TOBCEAHEBHYIO KHU3Hb.

KOHTPOJIBHBIE BOITPOCBHI

=

B uém cyTb koHmenmun Smart Grid?

2. Urto gaBIsieTCs TEXHUYECKOI/TEXHOJOTHYECKOM OCHOBOW Smart
Grid?

Hazosure ocHoBHble e Smart Grid.

4.  Ha3oBuTe OCHOBHbIE KOMIIOHEHTHI KOMMYHHKALIMOHHBIX TEXHOJIOTUH B
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CMHTEIJIEKTYaJIbHOU CETH.

Ilpakmuueckan paboma Ne 3
Jucnemuepuzayus unxicenepuvix cucmem 3iekmpoinepzemuxu. SCADA

[eab: M3y4yuTh CHCTEMBI AMcCIeTYepu3anuu W ucnonb3oBanne SCADA-cucteM B
ANEKTPOIHEPTETUKE
OcHogbl meopuu:

B ycrnoBusiX TOCYIapCTBEHHOTO IMIEHTPATM30BAHHOTO TDIAHMPOBAHUS SHEPronoTpeOIeHus
OaslaHC SKOHOMUYECKUX MHTEPECOB MPOU3BOIUTENEH U MOTPEOUTENEH NIEKTPOIHEPTHH CBOIIIICS Ha
YPOBHE TOCY/IapCTBEHHBIX IUIAHOB, TIPY STOM MOTPEOUTENH OJDKEH OBLT MOJTyYaTh 3aIIlaHMPOBAHHOES
KOJIMYECTBO JICIIIEBOM ANIEKTPOIHEPTUH B yI00HOE Jutst Hero BpeMs. [loaToMy ocHOBHOE Ha3Ha4YeHHe
AIIEKTPOIHEPTETUYECKOM OTPACIM COCTOSUIO B HAJEKHOM, Oecriepe0OHOM SHEprocHadKeHUU T0-
TpeOuTeneil B 3alUIaHUPOBAHHBIX oOOBeMax. [l mocTikeHHsT STOM WEIM OCYIIECTBISUIOCH
yIpaBJIeHHE TPOIIECCOM TPOW3BOJCTBA, TMEpeNayd M pacrpesieNieHust AMeKTposHepru. Harpyska
PETYAUPOBAIACH MEMOOOM NPAMO20 YNpasieHus — N0 TPeOOBAHUIO MPABUTENILCTBEHHBIX OPraHOB U
SHEPrOKOMITAHUNA. B 3THX YCIIOBHUSIX 2JIEKTpUUECKast SHEPIHsl pacCMaTpUBaiIach, MPEXKIE BCETro, Kak
dusuyeckas cyOCTaHIMS, MO3TOMY TEPBOOYEPETHBIM (M E€IMHCTBEHHO HEOOXOIMMBIM) CPEICTBOM
YOpABICHHUS SHEPronoTpeOeHUEM SIBISUIACh  AGMOMAMUSUPOBAHHAS. CUCeEMA  OUCNemYePCKO20
ynpasnenust (ACI1Y), BBINONHAIONIAS pPOJNb PEryisATOpa MOTOKOB 3JIEKTPUYECKOM SHEPruu B
TpolLIecce ee MPOM3BO/ICTRA, MEPEAAUH U PACIIPEETICHHS.

[orpeGHOCTH B ydeTe OOJBIINX TTIOTOKOB JIEKTPOIHEPTHH TIPH €€ SKCIIOPTE U TIPH MePeTOKax
MEXIy SHEProcucTeMamu, OObeIMHEHHBIMU SHEPreTHYEeCKUMH CHCTEMaMu U B Maciurabax ExuHoit
SHEPIreTHYECKOl CUCTEMBI, 00YCIIOBIIIa HEOOXOAMMOCTD CO3IIAHUSI JIOKATIbHBIX AGMOMAMUSUPOBAHHbIX
cucmem usmeperus (konmpons) snekmposnepeuu (ACHD).

B mepuon mepexonma K phIHOYHOW SKOHOMHUKE SJIEKTPOSHEPT sl CTAHOBHUTCS TIOJHOIICHHBIM
TOBapOM — OOBEKTOM KyIUIU-TIpoAaXHu. [IocKosIbKYy mpolecc KyIUTU-TPOAKH 3aBepLIaeTcs
TOJIBKO TIOCNIE OIUIAThl (peayM3alliiv), OSJIEKTPOSHEPIHs KAaK TOBAap BBIPAKACTCS HE TOJBKO
KOJIMYECTBOM, HO M CTOMMOCTBIO. [IpM 3TOM OCHOBHBIMH PHIHOYHBIMU IMapamMeTpaMd CTaHOBSITCS
KOJIMYECTBO HONE3HO OMNYWEHHOU SHepeuu U ee ONIAYeHHAs CMoumocmp, a (HOPMHUPYIOIIHECT
PO3HMYHBIA M ONTOBBII PHIHKU 3JIEKTPOSHEPIUH TPECTABIISIIOT COOOM MO CYTH PbIHOK NONE3HO
nOmMpeOIeHHOU JJIeKMPOIHEPSUU.

Pa3Butie pbIHKAa SIEKTPOSHEPIMM HA OCHOBE 3KOHOMUYECKOTO METO/a YIPABJICHHS
NOTpeOOBATIO CO3/IAHMS TTOTHOMACIITAOHBIX MEPAPXUYECKUX CHCTEM: aBTOMATH3UPOBAHHBIX CHCTEM
u3MepeHus anektposHeprun (ACHUD), yuera notpedaeHus u cowita snektposHeprun (ACYIIC J),
mucnieraepckoro yrpasieHus (ACJLY), kontposst u yaeta suepromnotpednenus (ACKYD).

OcHOBHast  OCOOEHHOCTH ~ SKOHOMMYECKOTO  METOfia  YNpPAaBJIEHWs -  PacCMOTpEHHe
SHEPronoTPeOIICHUS KaK TJIABHOTO 3BEHA, YITPABJIFOIIETO PHIHKOM 3JIEKTPOSHEPIHH, KOTOPBI B CBOIO
oYepeib TPEICTABIISETCS COBOKYITHOCTBIO COOCTBEHHO TEXHOJIOIMMYECKOro mporiecca (MPOM3BOJICTRA,
nepefadn, pacrlpereiieHuss W TOTpeOIeHHsT 3JIEKTPOSHEPTur), y4eTHO-(PMHAHCOBOTO TpoIecca
HHEPrONOTPeOICHUS, a TAKKE MOIUTUKO-3KOHOMHYECKOTO (OTPAKAIOIIEro TEKYIIyIO0 TMOJUTHUKY B
00J1aCTH SHEPrOUCTIONB30BaHMU ).

Cucrema mucrieT4epu3ayy - 3TO HaOOp ammapaTHBIX U MPOTPAMMHBIX CPEJICTB, JJIS

HEHTPAIIM30BAaHHOTO KOHTPOJISI M YIPABJICHUS HWH)KEHEPHBIMU CHCTEMaMH JUIsl HamOosee
3¢ (HEKTUBHOTO HX HCIOJIB30BAaHUS M MHHMMH3AIMM PAacXoJ0B Ha uX obOcmyxuBanue. [Ipu
BHEAPEHUH CUCTEMBI TUCTIETYEPU3ALMU UCTIOIB3YETCsl 000PYA0BaHHE JTHIUPYIOIINX MUPOBBIX
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MIPOU3BOJIUTENICH U CaMble TEepPEeIOBbIC TEXHOJIOTHH B 00JaCTH aBTOMATH3AIlMA WHKXCHEPHBIX
CUCTEM 3JaHWH, MO3BOJSIONINE OCYIIECTBIATh CHUCTEMHYIO HHTETPALUIO OOOpYIOBAaHUS B
KOHICIIINU «MHTCJUICKTYAJIbHOI'O 30aHWA».

Jucneryepusanus MO3BOJIIET PACIIUPUTH TPAJIULHUOHHYI0 aBTOMATHKY MHKEHEPHBIX
CHUCTCM U BBIBECTHU €€ HA YPOBCHb, HA KOTOPOM MOHUTOPHUHI U YIIPABJICHUC BCCMU CUCTCMaMU
OCYIIECTBIISIETCS C OJHOrO pabodero mecra aucrerdepa. Jlucrerdepusanus WHKCHEPHBIX
CHUCTEM IIO3BOJISICT MOJCPKUBATh HMX PaObOTOCIOCOOHOCTh W TOBBIMIATH 3(PPEKTUBHOCTH
WCIOJIB30BaHUSI  DHEPropecypcoB. braromaps onepaTHBHOMY KOHTPOJ — COCTOSIHHS
WH)XCHEPHBIX CHUCTEM U CBOCBPEMEHHOMY PEarMpOBAaHHMIO HA M3MCHEHHS B padOTe CHUCTEM U
o0opymoBaHUsT BO3MOXHO dJ(PQPEKTUBHOE TPHUHATHE YIOPABICHYCCKUX PEUICHUA U
MIPEIYIPExTCHUE BO3ZMOKHBIX COOEB.

[Tpy mcmonp30BaHUM CHCTEM UCIICTYCPU3AINU WH)KEHEPHBIX CHCTEM ITOBBIIIACTCS
PAalUOHAJIBHOCTL HMCIIOJIB30BAHUSA BCEX BHIAOB PECYypCOB M TEM CaMbIM YBCIMYUBACTCSA
npuObUIb OT 3KCIUTyaTallud OOBEKTOB. ABTOMATH3MpPOBAaHHAs CHUCTEMa JUCIETYEpH3aLMU
HHXCHCPHBIX CUCTEM IMMO3BOJIACT YYHUTBHIBATL SHCPropeCypChbl, HOPMUPOBATHL UX HOTpC6J'IeHI/IC,
KOPPEKTHPOBaTh paboTy OOOpYAOBaHMS C Y4YeTOM BHEIIHUX yciaoBuUH. Takum oOpazom,
KIIMCHT MOXXCET 3KOHOMUTLb CYIICCTBCHHYIO HOJIO (1)I/IHaHCOBBIX CpCACTB U HAIIpaBJIATh UX Ha
pa3BuTHE OM3HEcA.

\

CUCTeM!
NOXAPOTYLIeHKA

BHeapenue cucTeMbl THCIETYEPCKOTO YNIPABJIeHHUs MO3BOJISAET:
e ['paduueckn, HarIAAHO OTOOpAKATh MHGOPMAIIHIO;
o Bectu yder u aHanm3 nmotrpeOIIeHUsI JHEPTOPECYPCOB;
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e OcymecTBIATh KPYTJIOCYTOYHOE ONEPATHBHOE YIPABICHHE B 3aBUCUMOCTH OT
CUTyaluii Ha 0OBEKTE;

e bBrIicTpO, 10CTOBEpHO HMArHOCTUPOBATH COCTOSIHUE OOBEKTA;

o CHmXaTb ypoBEHb BO3/ICHCTBHS YEIOBEUECKOTO (haKTOpa;

e CymecTBEHHO yMEHBIINTh YUCICHHOCTh OOCITYKUBAIOIETO IEPCOHAIA;

o CHmwKarbh pacxo/bl Ha HKCILTYaTaIHIo;

o [lmanupoBathb cepBHCHOE 00CTY)KHBAaHHE 00OPYIOBAHUS;

e OmepaTHBHO OTCIEKHUBATH COOM, IPEAYIPEKAAs PA3BUTHE aBAPUUHBIX CUTYaIUi B
IPEBEHTUBHOM PEKUME;

e BpimaBate nucnerdyepy KOHTEKCTHBIE MOJICKA3KH B AaBAPUMHBIX CUTYaLUsIX;

o Bectu xypHan coObITHII B aBTOMAaTHYECKOM PEXKHUME, TOKYMEHTAIBHOE OTPEIeIeHUE
IIPUYMH aBapHii, IOTEPh U UX BUHOBHUKOB;

o Ilonyuyenue u aHaJIU3 TAaHHBIX JJIs pa3paOOTKU MEPOIIPUATHI, HAallpaBJIEHHBIX Ha
HOBBIIICHUE YHEPTO3(PPEKTHBHOCTH.

SCADA

SCADA (a66p. ot auri. supervisory control and data cquisition, oucnemuepcroe ynpasnenue u
cOop Oanmbix) — NPOrPAMMHBIN MMAKeT, MPeAHa3HAYCHHBIA I Pa3paObOTKU MIIH 00CCIIeUCHHUs
paboThl B pEaJIbHOM BPEMEHU CHCTEM cOopa, oOpabOTKH, OTOOPaKECHHS W apXUBHPOBAHUS
uHpopmanuu o0 oObekTe MoHUTOpHHra wiu ynpasieHus. SCADA Moxer sBIAThCA
yactbio ACY TII, ACKYD, cuctemMbl 3KOJIOTHYECKOr0 MOHUTOPHUHIA, HAYYHOTO KCIIEPUMEHTA,
aBroMartu3anuu 3aanus u T. 1. SCADA-cucTeMbl UCTIOIB3YIOTCS BO BCEX OTPACIAX XO35UCTBA,
rae TpedyeTcs obecreunBaTh ONEPaTOPCKUN KOHTPOJb 32 TEXHOJOTMUECKHUMHM IPOLECCaMu B
peasibHOM BpeMeHH. [laHHOe MmporpaMMHOE OOecrieueHre yCTaHABIMBAETCS Ha KOMIIBIOTEPHI U,
JUIsl CBS3M C OOBEKTOM, HCIONb3yeT ApaiiBepsl BBoaa-BbiBoga uiu OPC/DDE  cepBepsl.
[TporpaMMHBIM KO MOKET OBITh KaK HamucaH Ha SI3bIK€ IPOrpaMMHUpPOBAaHUSA (HapUMeEp
Ha C++), Tak ¥ CTeHEpUPOBAH B Cpejie MIPOSKTUPOBAHHUS.

Wnorna SCADA-cucremsl KOMIUIEKTYIOTCSA JOIOJIHUTEILHBIM 10 st
MpOrpaMMHUpPOBaHUsl MPOMBINUICHHBIX KOHTposuiepoB. Takne SCADA-cucTembl Ha3bIBarOTCs
WHTETPUPOBAHHBIMU M K HUM JI00aBIIsIIOT TepMuH SOftLogic.

Tepmun «SCADA» nmeer nBosikoe TosikoBaHue. Hambonee mHpOKO pacnpocTpaHEHO
nounmanre SCADA  kak  mpmiokeHus?, To  ecTh  NIPOrpaMMHOrO  KOMILIEKCA,
00ecrevnBaroIero BBIMOTHEHUE YKa3aHHBIX (YHKIMHM, a Takke HHCTPYMEHTAIbHBIX CPEICTB
JUIsl pa3pabOTKU ATOro mporpaMMmHoro obOecriedenus. Omnako, yacto mojg SCADA-cuctemoit
NOJpa3yMeBaloT MporpaMMHoO-anmnapaTHelii komruieke. [lono6Hoe nonnmanue repmuna SCADA
Oosee XxapaKTepHO JUIs pa3jiena TeleMeTpusl.

3nauenue tepmuHa SCADA mperepneno U3MEHEHMs] BMECTE C Pa3BUTHEM TEXHOJIOTMH
aBTOMAaTH3aIlMU U YIpaBJCHUs TeXHOJOrmYeckuMu mporeccamu. B 80-e roasr mog SCADA-
CHUCTEeMaMH 4Yallle TTOHMMaJH MPOTrPaMMHO-aNMNapaTHbie KOMIUIEKChI cOOpa JaHHBIX PEaTbHOTO
BpemMeHu. C 90-x romoB tepmuH SCADA Oonbllie WCHONB3YyeTCS N1 0003HAYECHHS TOJBKO
IPOTrpaMMHOM YacTH yenoBeko-MainHHoro untepdeiica ACY TII.
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Pucynok 4 - Oneparopckuit untepgeiic, pazpadoranusiii B SCADA

SCADA-cucTeMBI pemiarT CIACAYIONINE 3a1a4H:

OOMeH IaHHBIMM C «YCTPONCTBAMHU CBSI3U C OOBEKTOM» (TO €CTh C IPOMBIIUICHHBIMU

KOHTpPOJUIEpAMHU U IJIaTaMU BBOJIA-BbIBOJ1a) B p€aJIbHOM BPEMEHH Uepe3 JipailBephl.

O6paboTka nH(pOpMaLK B PeaTbHOM BPEMEHH.

Jlornueckoe ynpaBJieHHE.

Otob6paxkeHue MH(pOpPMAIUM Ha 3KpaHe MOHHUTOpa B yJOOHOW M NMOHATHOHM JUIsl yelloBeKa

dopme.

Benenue 6a3bl 1aHHBIX peaJbHOIO BPEMEHH € TEXHOJIOIMUECKOW HHpopManuei.

ABapuiiHasi CHTHAJTU3AIMsI U YIIPABICHHE TPEBOKHBIMU COOOIICHUSIMHU.

[ToaroroBka 1 reHEpUPOBAHUE OTYETOB O XOJI€ TEXHOJIOTMUYECKOT O IIPOLECCa.

OcymiectBienue cereBoro Bzanmoerctus mexay SCADA TIK.

Obecnieuenne cBA3M ¢ BHemwHUMHU npuioxkeHUssMH (CYBJL, aeKTpoHHbIE  TaOJIUIb,

TEKCTOBBIE IMpoLleCCOpbl MU T. 1.). B cucreme ympaBieHus MpeanpUSATHEM TaKUMH

NPUIIOKEHUSMH Yallle BCETO SBISIOTCS MPHIIOKEHHsI, OTHOCHMBIE K ypoBHIO MES.
SCADA-cuctembl 1o3BOJISIFOT paspabateiBath ACY TII B KIHMEHT-CEpBEPHON WU B

pacupenenéHHON apXUTEKType.

Ocnosubie kommoHeHTEI SCADA. SCADA—cucrema 00bIYHO COACPKUT CIIEAYIONTUE

NOACHUCTCMBI:

HpaiiBepsl WU cepBepbl BBOJA-BBIBOJA — MpPOrpaMmbl, obecrneunBaronue cBsazb SCADA
C IPOMBINUICHHBIMHU KOHTpoJsiepamu, cuérynkamu, ALl u apyrumu ycrpoiictBamu BBOJAA-
BBIBOZIa WH(OPMAIIHH.

Cucrema peaqbHOrO BpPEeMEHU — HporpaMma, obecredyuBaromias oO0paOOTKy JaHHBIX B
npejienax 3aJJaHHOr0 BpEMEHHOIO [IUKJIA C yU€TOM NPUOPUTETOB.

Yenoseko-marnnunblii uatepdeiic (HMI, anra. Human Machine Interface) — uncTpymeHT,
KOTOpBIM TpPEJICTaBIsIeT JaHHBbIE O XOJ€ Ipolecca YeJIIOBEKY OIepaTropy, YTO IMO3BOJISIET
orepaTopy KOHTPOJIUPOBATh MPOLECC U YIPABIIATH UM.

[Iporpamma-penakrop 11t pa3pabOTKH YeTOBEKO-MAIIMHHOTO UHTepdeiica.

Cucrema JIOTMYECKOTO YIpaBIEHUS — MporpamMma, oOecreunBaroniasl HUCIOJIHEHUE
MOJIB30BaTEIBLCKUX TIporpaMMm (CKpUMNTOB) Jorudeckoro ympasienus B SCADA-cucreme.
Habop penakTopoB /it X pa3paboTKu.

basza pgaHHBIX peanbHOr0 BpEeMEHU — Mporpamma, o0ecrnednBarollas COXpaHEeHue HCTOpUU
npoliecca B peKuMe peaibHOro BPeMEHHU.

Cucrema ynpaBlieHUsT TpeBOraMu — Tporpamma, oOecredyuBaroniasi aBTOMaTHUYECKHUN
KOHTPOJb TEXHOJOTHYECKUX COOBITHH, OTHECEHHME UuX K KaTeropud HOPMAJbHBIX,
MPEAYNPEKAAONMX WIM aBapUHHBIX, a TakkKe 00pabOTKy COOBITHII OmepaTopoM WIH
KOMITBIOTEPOM.

19


http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE-%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A1%D0%A3%D0%91%D0%94
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B0%D0%B1%D0%BB%D0%B8%D1%86%D1%8B
http://ru.wikipedia.org/wiki/MES
http://ru.wikipedia.org/wiki/%D0%90%D0%A1%D0%A3_%D0%A2%D0%9F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
http://ru.wikipedia.org/wiki/%D0%A1%D1%87%D1%91%D1%82%D1%87%D0%B8%D0%BA_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%90%D0%A6%D0%9F
http://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%80%D0%B5%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%B8
http://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%BE-%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
http://ru.wikipedia.org/wiki/HMI
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85_%D1%80%D0%B5%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%B8
http://commons.wikimedia.org/wiki/File:Scada400l.jpg?uselang=ru

e T'eneparop oT4eTOB — TIpoOTrpamMma, 00eCrIeunBaroIas Co3JaHle MOIb30BATEILCKIX OTUYETOB
0 TEXHOJIOTHYECKHX cOoObITUsIX. Habop penakTopoB g ux pa3paboTKU.

o Buemmnue unrepdeiicel — crangapTHsle nHTEpdericsl oOmena nqanHbMu Mexay SCADA u
npyrumu npunoxenusmu. O6erano OPC, DDE, ODBC, DLL u T. 1.
Konuenuuu cucrem

Tepmua SCADA o0OBIYHO OTHOCHUTCS K IICHTPAJU30BAHHBIM CHCTEMaM KOHTPOJS H
YOpaBJICHUS BCEW CHUCTEMOW, WM KOMIUIEKCAMHU CHCTEM, OCYIIECTBISEMOIO0 C Y4YacTHEM
YeJIOBeKa. DBONBIIMHCTBO YIpPaBISAIOIIMX BO3JCUCTBUN BbINOJHAETCS aBTomarndecku RTU
wn [UJIK. HenocpencrBeHHoe yrpaBieHue mporeccoM o0sraHo obecrieunBaetcst RTU unu PLC,
a SCADA ympaBnser pexumamu pabotel. Hampumep, PLC MoxxeT ympaBisTh MOTOKOM
oXJIaXAaroel BOAbl BHYTPH YacTH MPOU3BOJACTBEHHOro mpoiecca, a SCADA cucrema moxer
MO3BOJIUTH OIEpaTopaM HU3MEHSTh YCTaBKW JJisi IIOTOKA, MEHSTh MapIIPyThl JBUKCHUS
KUJKOCTH, 3aMOJTHATh T€ WIH UHBIC EMKOCTH, a TaKXKe CIICIUTH 32 TPEBOKHBIMH COOOIICHUSIMU
(arapmamu), TaKAMH Kak — TMOTEPs TIOTOKA U BBICOKAash TEMIIEpaTypa, KOTOPhIC TOKHBI OBITH
OTOOpaXEeHBI, 3aMMCaHbl, U HA KOTOPBIE OMEPATOp MOJDKEH CBOEBPEMEHHO pearupoBathb. [[uki
yrnpaBieHus: ¢ o0patHoil cBsa3pio mpoxoaut yepe3 RTU wumu IJIK, B TOo Bpems kak SCADA
CHUCTEMa KOHTPOJIUPYET MOTHOE BBHITOJTHEHHUE ITUKJIA.

COop nannbix HaumHaeTcss B RTU wnm Ha ypoBHe PLC u Bkiowaer — mokazaHus
U3MEpUTENIbHOTO Tpubopa. Jlanee naHHbIe cOOMpArOTCS M (OPMATHPYIOTCS TaKUM CIIOCOOOM,
4TOOBI ONEPATOp IUCHETUEPCKOM, ucnonb3ys HMI Mor mpuHATH KOHTPOJIUPYIOLIUE PEIICHUS —
KOPPEKTUPOBAaTh WJIHM TIpepBaTh cTaHmapTHoe ympasieHue cpeacrBamu RTU/IIIK. Jlannbie
MOTYT TaKkKe OBbITh 3aIHCaHbl B apXWB JJS MOCTPOCHHUS TPEHJIOB U APYroll aHATUTHYECKON
00pabOTKM HAKOTUICHHBIX JTAHHBIX.

WebSCADA

[lon Tepmunom WebSCADA, kak mpaBwiio, IOHUMAETCs pealu3alnus 4Yel0BEKO-
maruaHOro HHTepdeiica (HMI) SCADA-cucteM Ha OCHOBE WED-TEXHOIOTHIA.

DTO TO3BOJSIET OCYIIECTBIATH KOHTpoib U ymnpasieHune SCADA-cuctemoit depes
CTaHJapTHBIN Opay3ep, BHICTYNAIOIIETO B 3TOM clyyae B pOJIM TOHKOTO KIHEHTA.

ApxurekTtypa Takux cucreM BkimodaeT B cedss WebSCADA-cepep M KIMEHTCKHE
tepmuHanel — [IK, KIIK wunu moGunbHbie Tenedonbl ¢ Web-Opaysepom. Iloaxmrouenue
karueHToB kK WebSCADA-cepBepy uepe3 Internet/Intranet mo3sossier M B3aUMOJICHCTBOBATD C
MPUKIATHON 3adaueil aBToMaru3anuu kak ¢ npoctoir web mmu WAP-ctpanuneit. OpHako Ha
naHHoM atane pa3Butuss WebSCADA em€ He NOCTUIIIO ypOBHS IIMPOKOIO MPOMBIIIIIEHHOTO
BHEJIPEHHS, TaK KaK CYIIECTBYIOT CJIOXKHOCTU C 3alIMTOM TepenaBaeMoil uHpopmaiuu. Kpome
ATOTO0, peanu3arus QyHKIHN yrpaBieHUs dyepe3 HE3alUIICHHbIC KaHAIbl CBSI3U MPOTHBOPEUUT
cooOpaxeHusIM 0e30MacHOCTH JII0OOTO TPOMBIIUIEHHOTO O0BekTa. B cBsi3u ¢ 3TuM, B
OonpmuHCTBE cinydaeB Web-untepdeiichl CTONB3YIOTCS B KAUeCTBE YJAJICHHBIX KJIUEHTOB JJIS
KOHTPOJIS ¥ cOOpa TaHHBIX.

KOHTPOJIBHBIE BOITPOCHI

1. Yto mO3BONSET OCYIIECTBISATH BHEAPCHHE CHCTEMBI JIUCHETYEPCKOTO
yIpaBJIeHUs ?

no

[Mosicaute TepmuH «SCADAY.
Kakwue 3amaun pemaror SCADA-cuctemsl?
4. Hazosure ocHOBHBIE KOMITOHEHTEI SCADA.

w

Ilpakmuueckasa paboma Ne 4
Aemomamu3uposannsle cucmemol I1eKMPoIHEPZEMUKU

Heasn: n3yunts ¢pynkuuu u cocrapistomue ACHAY, ACYD, ACKYD
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OcHogbl meopuu:

ABTOMaTtH3uMpoBaHHas cuctema aucneruepckoro  ympasienus (ACHY) EDBC
IpeJCTaBIsieT  CcOOOM  MEepapXHuecKd IOCTPOCHHYIO  YEJIOBEKO-MAIIMHHYI0  CHCTEMY,
00eCIeynBaOIIyI0 0 BCEH TEPPUTOPHH, OXBATHIBAEMOH 3JIEKTPUUYECKUMHU CETSIMH, cOOD,
npeoOpazoBaHue, nepeaady, nepepadboTky u oToOpakeHrne nHGOPMalUU O COCTOSHUU U PEKUME
HHEProCHCTEMBI, (HOPMUPOBAHHE HA OCHOBE COOpaHHON MH(OpPMAIHH, Tepeady U pearnu3auio
VIPaBISIOMUX KOMaHJ C II€JIbIO BBIMIOJHEHUSI CHCTEMOM (3a CUeT pacIoyiaraeéMbIX CPENICTB)
(GyHKIMH HAOEKHOTO W SKOHOMHUYHOTO CHAOXKEHHS AJIEKTPHUUYECKON M TEMJIOBOM sHepruent
TpeOyeMoro KauecTBa BCeX ee MoTpeOuTenei.

ACJ1Y BkItOUaeT B ceOsi:

e ympasisomue BerancautensHbie neHTpbl (YBL) B LIJIY EDC, OY O2C, IIJC 23C,
nucrieryepckue myHKTHI ([I1) npennpusruii snexrpudeckux cereit (I13C);

® aBTOMAaTH3MPOBAHHBIE CUCTEMBI YIpaBlIeHUs TexHojornueckumu npoueccamu (ACYTII)
AIEKTPOCTAHIIMIA, YHEPTOOIOKOB JIEKTPOCTAHLIUN U MOJCTAHIIUN;

® [ICHTPAJIM30BAaHHbIE U JIOKAJIbHBIE CHUCTEMbl ABTOMATHMUYECKOIO pEryJUpOBaHUA U
yIpaBIeHUS.

Bce anementsr ACILY EDC oObenuHsier enuHas mnepBUYHAs ceThb cOopa M Iepenaydu
ornepaTUBHON MH(OPMALIMY U YIIPABIISIIOIIUX KOMaHI.

OcnoBuo#t cocraisironieir AC/Y B YBII sBnsitorcss oneparuBHble MH)OPMAIIOHHO-
ynpasistome komiviekcsl (OMYK), ¢ nmoMompio KoTopeix aucnetdepckuil nepconan LIV,
OoAY u IAC ocymiecTBiIsieT: KOHTPOJIb 3@ TEKYIIIUM COCTOSIHUEM YIIPaBJIsIEMOW 3HEPrOCUCTEMBI
(cxemoii, pekuMaMu M CpEACTBAMU YIPABIEHUS), PETPOCIEKTUBHBIA aHAINW3 MPOMUCIIEAIINX
COOBITHIA, OIEHKY NEpPCIEeKTUBHBIX pexXuMoB. lcmonwp3dys wuHbOpMalMi0O O TEKyIeM |
nepcnekTHBHOM cocTosiHun DOC, rpadukax Harpy3Ku, IJIaHAX MPOBEICHHUS PEMOHTHBIX PadoT
10 ONEPaTUBHBIM 3asBKaM C Y4E€TOM YKa3aHHUH M PEKOMEHIAMN AUCIIETYEPCKUX UHCTPYKLIHN U
JTUPEKTUBHBIX MaT€pHAJIOB, TUCIETYEPCKUIN TIEpCOHANl 00ECTIeUNBAET:

e BbIpabOTKY BO3JEHCTBUI Ha ymnpaBisieMble 00beKThI (perynupoBanue pexuma 29C 1o
aKTUBHOM M PEAKTHBHOM MOIIHOCTH, BKIOYas pPEryJMpoBaHHE TpapUKOB Harpy3Ku
AJIEKTPOCTAHIIHN ),

e BbIBOJ OOOpYJIOBAaHHS M CPEACTB ABTOMATHYECKOTO M ONEPATHUBHOIO YIPABJICHUS B
PEMOHT U BBOJI MX B pabOTy MOCJIE PEMOHTA;

e BBOJ B paboTy HOBOIO 000OpY/0BaHUs U CPEACTB YIIPABICHUS;

® U3MEHEHHE CXeMbl KOHTPOJIUPYEMOI! ceTu;

e JIMKBHUJALMIO aBapUIHBIX CUTyallUd U BOCCTAHOBJIIEHHE HOPMAJIbHOI'O PEKUMa pabOThI
99C;

® BEJICHUE ONEPaTUBHOW OTUETHOCTH;

e [iepeaavy OonepaTUBHON MHPOPMAILIUH.

VYhpapnsiomue BO3ICUCTBUSA TMepenarTcs aucnetTdepckum nepconaniom LY, OV,
LIJIC Ha onepaTHMBHO MOJYMHEHHBIE OOBEKTHI Yepe3 JUCIETYEPCKHUM MmepcoHal ITHX OOBEKTOB
wiu HenocpenctBeHHo Ha ACYTII u cuctemMbl aBTOMaTHYECKOTO PEryIMPOBaHUS U YIPaBICHUS
HHEProoObEKTaMU C TOMOIIBIO YCTPOWCTB TeNeylpaBieHHs. YIPaBIsAIOIIMe BO3ACHCTBUSA
o0ecrieunBarOT U3MEHEHHE:

®  CXEMBbI UIEKTPUUECKON CETH;

e cocraBa 000pyAOBaHUS IEKTPOCTAHIIMNA U MOACTAHIINI;

® aNrOpUTMOB U MApaMETPOB HACTPOWKH CPEACTB ABTOMAaTHYECKOIO M OINEPAaTUBHOIO
yIpaBJICHUS;

®  YCTpPOMCTB aBTOMAaTHUKH;

® Harpy3KH arperatroB 3JEKTPOCTAHIIUI;

® HarpysKH MoTpeduTene;
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® HanpsHKEHU B KOHTPOJIBHBIX TOUKAaX AJIEKTPUUECKOM CeTH (MOCPEACTBOM BO3JCUCTBUS

Ha BO30YXJIEHUE CHHXPOHHBIX MAallMH, BKIIOYEHHUS WM OTKJIIOYEHUS YCTPOUCTB

KOMIICHCAIIMH PEAKTUBHOW MOILTHOCTH, IEPEKII0UEHUS TpaHC(HOpMaTOpOB).

Bce 3amaum ympaBneHusi, KOTopble oOecrneyuBaroT (HOPMUPOBAHHME YIPABIISIOLINX
pelIeHui, AENATCA Ha ONTHUMM3ALMOHHBIE U OLEHOYHBbIE. PelieHne oNnTMMHU3aLMOHHBIX 3ahad
JIOCTUTAETCS MPU YAOBICTBOPEHUH KAaKOro-TMO0 KpUTEpUs ONTHUMHU3ALMH, a OLICHOYHBIX 3a7ad
— IIpH YAOBJIETBOPEHUHU COOTBETCTBYIOIUX YPAaBHEHUN COCTOSIHUS OOBEKTA.

OcHoBHo¥ 3amaueiil ynpasneauss EDC sBnsercs Haae)KHOEe CHAOXKEHUE JICKTPUUCSCKOU 1
TEIUIOBOM dHEpruei TpeOyeMoro kKadectBa NMpH MUHHMAJIbHBIX 3aTpaTax Ha €€ MPOU3BOJCTBO,
npeoOpazoBaHue, Mepeaavy u pacrpeneiacHue, M03TOMY OCHOBHBIM KPUTEPHEM IPH BbIPAOOTKE
YIPaBISIOLUMX PELIEHUH Ha BCEX YpPOBHSX Mepapxuu ynpasieHus EODC, xorna 3To BO3MOXKHO,
UCIONIB3YETCSl MHUHUMYM 3aTpaT B TEYEHHE pPacCMaTpUBaeMOro Iepuojia BpPEMEHHU.
X034iCTBEHHAsl CAMOCTOATEIBHOCTh OTAEIBHBIX TEPPUTOPUMN, OXBaTbiBaeMbIX cersMu EOC,
MOJKET MPUBOAUTH K TOMY, YTO KpUTEpPHM YIpaBieHus ans pa3nuunbeix yacteir EDC (OD2C,
99C) okaxyTcs pa3HBIMH M TOTpPeOyeTCs MX B3aUMHOE COIJIACOBAHHME C HCIOJIb30BAaHUEM
cnenuanbHbiXx anroputMoB. [Ipu dopmupoBannu u pemenuu 3anad B ACHY nHeoOxoaumo
obecrieynTh TpeOOBaHUS MO KAYECTBY DJIEKTPUYECKOH M TEIUIOBOM PHEPTUU U MO HAJCKHOCTH
AIEKTPOCHAOKEHUS U TEIJIOCHA0KEHUS MOTpeOuTenei.

Nudopmannonnoe odecnieuenne AC/Y cocTout us cienyromieis nHGopMauu:

® [IPpOTrHO3a METEOpPOJIOTMYECKOM  OOCTAaHOBKM —  JUIsl  IOBBILIEHHS TOYHOCTHU
IPOTHO3UPOBAHUS HArpy3KH U BEPOSITHOCTEN OTKAa30B 000PYA0BaHMS;
® MAHCBPCHHBIX XAapPaKTCPHUCTUK arperatoB M 3JI€KTp0CTaHIII/II71 — JIA pacdyera Hux

pacnojaraeMoil u pa0Oodell MOIIHOCTM U cOCTaBa pabOTAIOIIEro M PEe3epBHOIO

000pyJOBaHUS HA HUX;

® OTKa30B OCHOBHOTO obOopymoBanuss EDC — nang pacyetra W MpPOrHO3UPOBAHUS €TI0
MoKa3aTelieil HaAe:KHOCTH;

e KayecTBa TOIIMBA, KOTOpoe nocrasisercs Ha TOC;

® COCTOSIHHS OCHOBHOTO 00opynoBaHus (reHeparopos, JIOII, Tpancdopmaropos u ap.) —
JUIs TPUHATHS peLIeHHs O BPEMEHHM BBIBOJA €ro B PEMOHT (OIpenenseTcs
3a077arOBpEMEHHO B MPOIIECCE €r0 AUATHOCTUKH);

e (bakTHyecku oOecreyrMBaeMoOil HaJEKHOCTH 3JEKTPOCHAOKEHHS U TEIIOCHA0KEHUS
norpeduteneit — Juis BbIOOpa ONTHMAJBHBIX CHOCOOOB €€ MOBBIIIEHUS; MPOTHO3a
nputoka BoAbl B BogoxpaHminuma [DC — 18  onTtuMuzanuM  BbIPaOOTKH
anekTpo3Heprun Ha ['OC.

HeoOxonumas mHdopmanus mocTynaeT W3BHE WM BblpabarbiBaercss BHYyTpu EODC B
nporecce ympaBineHus. B mpouecce ympasineHuss HauOombiine o00beMbl HH(pOpMaUU
BbIpa0aThIBAlOTC M MCHOJB3YIOTCS B TEMIIE I[poliecca IPOM3BOJCTBA, IMepeladu U
pacnpeneneHusl IEKTPO3HEpruK. PasHble ymnpaBiisieMble MPOLECCHI M3MEHSAIOTCS MO-pa3HOMY:
OBICTPO, HEIOCTATOYHO OBICTPO M MEIUIEHHO, COOTBETCTBEHHO U 3aJEPKKU B pealu3aluu
YIPaBIAIONMX BO3AEHCTBUIA OyIyT pasziauuHble, Pa3lIU4YHBIM OyAeT W BpeMs IMOJy4eHHUS U
UCIIOJIb30BaHUsl HHPOpMAIIH.

Wudopmanus, koropas oOecreynMBaeTcss CpeACTBAMU TeJEMEXaHUKH, Ha3bIBaeTCs
TeleMexaHndyeckod. PaccMoTpuM mnpuMepHbIE IONYCTUMBbIE AMANA30HbI €€ 3aJepKKU IpU
nepeaaye OT OOBEKTOB YIpPABICHHUS B LEHTP YIpaBieHHs (KOHTpoJbHas HHpOpMaIus) M
o0OpaTHO (KoMaH1Hasi HHGOpMaIus):

e wuyHbopManus Ui aBTOMAaTHYECKUX MPOTHBOABAPUMHBIX CHCTEM (TENEOTKIIIOYEHHE) —
JECSITKU MUJUTUCEKYH]T;

e TeJeCUTHAIM3AIMs MOJ0XKEHHS BBIKIIIOUATENNeH U pa3beIUHUTENIEH — CEKYH/IbI;

® TeJIEU3MEPEHUs] KOHTPOJIUPYEMBIX MMapaMeTpoB (MTHOBEHHBIE 3HAYEHUSI) — €IUHUIIBI U
JECSTKU CEKYH]I;

® TeleU3MEpEHus, TenepacueT (MHTErpajlbHble 3HAYEHUs1) — HECKOJIBKO JIECSITKOB CEKYHI;
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® TEIIEU3MEPEHUS M TEJIEKOMAaHbl JJIsi CUCTEM aBTOMATUYECKOT'O PerylIupoBaHus — o 1

C;

e TteneynpanieHue (TY) — HECKOJIbKO CeKYH/T;
e oTBeTHas TenecurHanuzanus (mocie TY) — mo 10 c;
® MEXYpPOBHEBBIH MalIMHHBIA OOMEH MEXAy WH(MOPMAIMOHHBIMU 0a3zamu JaHHBIX DBM

ONVYK — HEeCKOJIbKO MUHYT;

e JcrieT4yepckasi BEJOMOCTb 10 IPOU3BOJICTBY U MOTpeOIeHUI0 3Hepruu — 1 pa3 B yac.

KayecTtBo TeneMexaHWYeCKOH HH(POPMALUHU ONpPEAeseTcs MOTrPEelIHOCThIO (KJIACCOM
TOYHOCTH) BCEX YCTPOMCTB, BXOJSIIMX B IIETIOUKY Nepeaadn HH(pOpMaIum, U JeKUT B Ipeaenax
OT J0JIel IIPOLIEHTA 10 HECKOJIBKUX MPOLIEHTOB.

Kpome Toro, cymiecTBeHHOE BIMSHHE Ha KadyecTBO TeNCHMH()OPMAIIMU OKa3bIBAET
3amaz/plBaHue Tesenepenadyn. YToObl yMEHBIIUTE 3TO 3ala3/blBaHUE, IPUXOJUTCS YBEIUUYNBATh
YacTOTy NPOM3BOJUMBIX H3MEPEHHH M CKOpPOCTh TIepenaud HHPOpMaruu, 4to TpedyeT
pacuIMpeHHsl KaHaJOB CBSA3M U YBEIMYEHMS HX CTOMMOCTH. IIpuMeHeHMe CyIecTBYIOIUX
KaHAJIOB CBS3M 0€3 WX pacImMpeHus TpeOyeT MCIOIB30BAHUS METOMOB CXKATHs HH(OpPMAIIHH,
a/IalITUBHBIX AJITOPUTMOB Iepelaul COOOLIEHUH, CUCTEMbI IPUOPUTETOB U T. II.

ABTOMATH3aIUSA U JMCTIETYEPU3ALUA CHCTEM yIpaBJieHHus YHeprocHadkenuem (ACYI)
ACYD of0ecrnieunBaeT aBTOMAaTH3MPOBAaHHBI cOOp u 00paboTKy uH(pOpManuy,
TpeOyromieiics Uil ONEpPaTUBHOTO  YNPABICHUS HHEPrOCHAOKEHUEM  MPOMBILIUIEHHOIO
OPEANPUATHS, ONTHMHU3AUN  PAa0OTBI  SHEPreTUYECKOro  OOOpYNOBaHHSA M PEKHMOB
IPOM3BOJICTBA, M NOTPEOJIEHUS pa3IUYHBIX BHUJAOB SHEPrUM, PEIICHUS OpraHU3alUOHHO-
HYKOHOMHYECKUX, OTYETHO- CTATUCTUYECKHX M JPYTUX 3aad.
enu Baeapenus ACYD:
o CHmXKeHHE YHIENbHBIX 3aTpaT MOTPEOJIEHUS SHEPrOpecypcoB 3a CUET CHWKECHUS
NOTEPh U ONTHUMU3ALINYU PaCTIPEIEICHUs SHEPTOPECYPCOB;
o [loBbIlIeHNE ONIEPATHBHOCTH YIIPABJICHUS KA4eCTBa YHEProoOeceueHs;
e  MOHUTOPUHT TOTPeOJNCHUsT U pPACHpEleNeHUs] SHEPropecypcoB B peaTbHOM
BpPEMEHU;
e JIMCTaHIIMOHHOE YIIpaBJIEHHUE peXHMaMu padOThl CHCTEM HHEProcHaOXKeHus
NPEIPHUSTHS,
o MuTerpamnus B €IUHYIO CHCTEMY YIIpaBIEHUs MPEIPUITHEM;
e CokpalieHue YyAeIbHON 3HEProéMKOCTH IPOU3BOJICTBA 3a CYET pallMOHAIbHOIO
pacxo0BaHusl YHEPrOPECYPCOB;
o IloBblieHne cCUCTEMHON HaIEXHOCTU U K03 (PUIIMEHTa TOTOBHOCTH 000PYI0BaHMUS;
e VYBelnMYEeHHE CPOKOB CIYXObl 3HEpreTuyeckoro oOOpYyIOBaHUS 3a  CYET
ONITUMAIILHOTO PEeXMMA IKCIUTyaTaIlH;
o CBOEBpeMEHHOE TPEICTAaBICHUE  ONEPAaTUBHOMY IEpPCOHANy  JOCTOBEpHOU
MH(pOpPMaILlUU O XOJIeé TEXHOJIOTMYECKOTO IpoIlecca, COCTOSIHUS O0OpyIOBaHUS M
CPEACTB YIpaBlEHUs C LEIbI0 MPEeJOTBpAlleHUs] WM OBbICTPON JMKBUAALUHU
HEHOPMaJIbHBIX aBapUIHBIX U TIOCIICaBAPUHHBIX PEKUMOB B JIEKTPOCHAOKECHHH;
e VYiyumnieHWe AMArHOCTHKH TMEPBHYHOTO OOOPYAOBAaHMS M CHIIKEHHE 3aTparT Ha
PEMOHT 000pYy/I0BaHU;
e O0ecrieueHue peTpOCHEKTUBHON TEXHOJIOIHYeCKOH MH(pOpMaIel — perucTpanus,
apxXuBalus cOObITHIA;
o Pacuer mnokaszareneil I aHanM3a, ONTHMU3ALMU U IUIAHUPOBaHHUA pabOTHI
000py/I0BaHUS U €T0 PEMOHTA;
o IloBblmenue HaAEKHOCTH pabOTHI CUCTEM SHEPrOCHAOKEHHUS B IIETIOM.
OcuHoBublie hyaknun ACY anextpocHabxenus (ACYD):
o [IIpoTuBoaBapuiiHas 3ammra OOOpPYIOBaHUS 3HeproodecredyeHus: (JIOKaJIbHBIC
cucreMbl Ha 0aze [[P3A);
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TexHUUeCKuil ydeT 3JeKTpodHepruu, GopMupoBanue UH(GOpMAIMK O MOTPEOICHUN
SHEPrOHOCUTEIICH;

dopMupoBaHHE Ha JHUCILICE ONEpPaTopa MHEMOCXEMBI JJIEKTPOCHAOKEHHS C
0TOOpakeHHeM HanboJiee BaKHBIX [apaMeTPOB;

IIpenynpenurensHas U aBapuiiHas CUTHAIM3ALHKS |

JmarHocTuka M KOHTPOJb  OSHEpPreTudyeckoro  obopyaoBaHus  (pecypcoB
BBIKJIFOUATENICH, IBUTAaTENeH U p.);

JlnarHocTHKa COCTOSIHHS anmaparypsl U mporpaMmmHoro obecrieuenus ACYD;

Peructpanus cocrosiaust 00bekToB ACYD U IelicTBUi oriepaTopa, B TOM YHUCIIE:

pném 1Ipnést 1puséiag Hpuem
# (epesada H TP/ M nepeast H nepeada

JRHHBIX TANHLX TAHHIX THHBIX
WamepuTensHbe . M N i

npHBapL, g b ?Hanl‘ﬁ- nbHEE ,usu::nuws
HENONHKTENEH-= ! . P , _MeuGOpL NpKBOpE,

£ b "
Xt G Bl mexa

! e
o |

II0CJIEI0BATENbHOCTH CpabaThIBaHUs 3aIlUT U IPOTUBOABAPUIHON aBTOMATHKHY;
BEJICHUE CYTOYHOH M CMEHHOM BEIOMOCTH, TpaUKOB HM3MEHEHUS TEKYIIHUX
apaMeTpoB, apxHBa (B TOM 4ucCIie aBapuitHON UH(OpMaIK);

3HAUEHUIN KOHTPOJIUPYEMBIX IapaMETPOB (TOKOB, HAIIPSHKEHUH, 4YaCTOThI, MOLLTHOCTH
U JIp.) B MOMEHT IIyCKa 3alllUT ¥ B MOMEHT CpabaTbIBaHMs 3aILUT C IPHUCBOCHUEM
METKU BPEMEHH;

aBapUMHBIX U MIPENYNPEAUTEIbHBIX CUTHAIOB C IPUCBOEHUEM METKH BPEMEHU;
JICMCTBHM OIlepaTopa IIPU BBIIOJIHEHUH ONEPATUBHBIX NEPEKIIOYEHUN;

IpOBEpPKa JOCTOBEPHOCTH BXOAHOI HH(pOpMAIUH;

00paboTKka M BBIBOJ Ha 3KpaH IucCIUiess WHGOpMAIMH O COOBITHSX B TEKCTOBOM
(TabmuyHOM) hopme;

BEJIEHHE BO Bcex KoHTposuiepax ACYD enquHOro BpeMeHHu,

ocuuiorpadgupoBaHie NapaMeTpOB aBAPUUHBIX U EPEXOHbIX;

HN3MCPCHUC KAYCCTBA JJICKTPOIHCPIUH.
APM

- o a: oneparopa
Ocnosnoi Pescpshbiit ACYD
ceprep cepuep

GPS
Ilepenasa

() JAHHBIX

Yerpoiictso
CHIXPOHHAIHN
’ ‘ i

CHCTEMHOMO
nBC

BpEMCHI
npeanpusTi

LleH1paibHbiii PesepBhbiii
KOHTPOJLICP KOHTpOJLIED

Iepenaswa
HAHHBX [epeaaua
JIAHHBIX

MNepuchepuittbie
KOHTpONnepo!

N0

b, o
L

I Sl we
[ SLES )

uex:nuuu‘ o e
| S

Obopynosaxue

Pucynok 3 - ACY TII npennpusarus

Oprannsaunﬂ BHEAPCHUA AaBTOMATU3UPOBAHHBIX CUCTEM YU€Ta JJICEKTPOIHEPIrUn

NPOMBINLIEHHBIX NOTpeduTe el

B cBmu ¢ geduimtom MommHocTH OoNbIIOE 3HAYEHHME MPHUOOPETAET  IIeIeHANPaBICHHOS
PETYIIMPOBaHKE PEKUMOB AJIEKTPONOTPEOICHUS TPOMBIIUICHHBIX TPESANPHATAA € TICITBI0
BBIPABHMBAHUS IPAPUKOB HATPY3KH. ITO MOKHO OCYILIECTBUT:

1  >KOHOMHYECKHMMH METOJaMH C UCIOIH30BAaHUEM MHOIOCTABOYHBIX, TU((epeHInpOBaHHBIX
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10 BPEMEHH CYTOK Tapu(oB;

2.  OIEpaTMBHBIM KOHTPOJIEM 3a OJIEKTPOINOTPEOJICHHEM CO CTOPOHBI SHEPrOCUCTEMBI U

noTpeOuTenei;

3. HEeNOCpPeICTBCHHBIM YIIPABJICHHEM HArPy3KOW NPEIPUSTHIA TSl BRIpaBHUBaHUS rpaduka.
Pemienne yka3zaHHBIX 3a7ad BO3MOKHO TOJBKO TIPM YCJIOBHM IIMPOKOTO BHEAPSHUS HA

NPOMBIIUICHHBIX ~ TPSNPUSATUSX ~ ABTOMATU3UPOBAHHBIX ~ CHCTEM  KOHTPOJIS W ydeTa

anektponorpediiennst (ACKYD), mo3BOJISIOMIHX:

- TIOBBICHTh TOYHOCTB, OIEPATUBHOCTh M JIOCTOBEPHOCTH YdeTa pacxolia dSJICKTPOIHEPTHH U

MOIIHOCTH;
- BBINOJIHSATH ONICPATUBHBIA KOHTPOJIb 32 PSKHUMaMH SJICKTPOIIOTPEOIICHHS, B TOM YHUCIIE KOHTPOJIb
JIOTOBOPHBIX BEJIMYHH JICKTPOSHEPTHH U MOIIHOCTH;

- OIEPaTMBHO TPEIBSBIATh CAHKIUM MPSINPUSTHAM 32 IPEBBIIICHAEC JIOTOBOPHBIX U
Pa3pEIICHHBIX BETMYHH MOIIHOCTH.

YcTaHOBKa KOMMEPYECKUX CHUCTEM YdeTa 3JIEKTPOSHEPIUH BOBMOXKHA TOJIBKO HA MOACTAHLIMAX
notpeduTeneld. ITO TMO3BOJISET TMepcoHaTy mpeanpusitiii ucnoms3oBath ACKYD u s
OIEPaTUBHOIO KOHTPOJISL, U JJIs pETYJIMPOBaHUSI PEKUMOB COOCTBEHHOT'O SHEPIONOTPEOIICHUS.

[upoxkoe Bueapenne ACKYD Ha npOMBIIUIEHHBIX MPEMNPUATHAX Hadaiock B 1993 rony. B
HACTOSILICE BpeMs peELIEHHWEM 3a7ady aBTOMATHU3AllMM  y4eTa 3JIEKTPOSHEPIHU IOTpeOUTeNei
3aHUMAETCS CEKTOP MPOMBIIUICHHOTO Y4eTa, BXOSIIMI B COCTaB CITyXObl aBTOMAaTH3UPOBAHHOTO
yuera (CAY). OCHOBHBIMHU 33/]a4aMH CEKTOPA SBJISIFOTCS
- TpoBeJCHHE MyCKOHAIaA0uHbIX padoT (ITHP) 1o BHOBE ycTaHABIMBAaGMBIM CUCTEMAM YUETa;

- BBINOJIHCHUE TEXHUYECKOTO OOCIY)KUBAHUS M TEKYIIEr0 PEMOHTA JKCILTyaTHPYEMbIX
ACKYD;

- OpraHu3anys ¥ OCYIIECTBJICHUE TIPUeMa JaHHBIX 00 JIEKTPONOTpeOIeHHH Ha TyHKTe cOopa U
00paboTKH HHpOPMALIKH.

B cBoeit padore CAY B3aMMOJEHCTBYET KakK C TMPENPUSTUSMU, TAC YCTAHABIMBACTCS M
skermyatupyeress ACKYD. Tak u ¢ ApyrUME CTPYKTYPHBIMU TIOJIpa3AeiIeHUSIMU U TPEANPUSTUI
anektpuueckux cereit (I19C).

Jlnst opranuzaniy paboT Mo HalaJKe CUCTEM ydeTa Ha MpoMblinieHHoM mnpennpustun CAY
TMOJTY4aeT TEXHUYECKYIO JIOKYMEHTAIIMIO OT CITY>KOBI MPOSKTUPOBAHMSI CUCTEM y4eTa, Ha OCHOBAHUH
KOTOPOH COBMECTHO C TPENPUATHEM KOMIUIEKTYeT TpeOyemoe obopynoBaHue. (CornacHo
TexHraecKkoMy Tpoekty CAY BbIIaeT 3aaHue 11eXy peMOHTa PUOOPOB y4eTa Ha KOMIUICKTAIIUIO
OTPEIETICHHOTO YKCIIa CYETUYMKOB YCTPOUCTBAMH (DOPMUPOBAHKS UMITYJIHCOB M YKA3bIBACT MYHKTHI
nx ycraHoBku. Ilo 3aBepmiennu IIHP wu rocymapctBenHoit moBepku cuctem yudera CAY
uadopmupyeT ciryx0y cObiTa sHeprun [13C, cmyx0y KOHTPOIS 3a OTITyCKOM SHEPTHH M WHCIIEK-
muto JHeproHamzopa o BBoge ACKYD B skcmuryaramuio. CoBMectHO ¢ npennpusitusimu CAY
OpraHU3yeT MOJIEMHYIO CBSI3b M HAUMHAET MPUeM MH(OPMAITUH C BBEICHHBIX B SKCILTYaTAIUIO CHCTEM
ydeTa Ha ITyHKTe cOopa 1 00paboTky nH(opMarmm.

Tun TeXHUYECKUX CPEACTB aBTOMATH3UPOBAHHOTO y4eTa BBHIOMpAeTcsl CTyOOod MPOEKTUPOBAHUS
CHCTEM y4eTa B 3aBHCHMOCTH OT YHCJIIa TOYEK ydera W KOH(UIypaly ceTel KOHKPETHO IS
KQXKIOT0 MPEeATPUSITHSL.

CucreMbl ydeTa YCTaHABIMBAIOTCS HA TPENPHATHSX C HEOONBIIMM YHCIOM KOMITAKTHO
PACIIONIOXKEHHBIX TOYEK PACcueTHOro ydeTa. B cimydae Oonee pa3BETBICHHBIX CXEM IUTAHUS C
OOJIBIIMM YHMCJIOM TUTAIONIMX JIMHUM W HAIMYHEM 3HAYUTEIIBHOTO 4HCTa CyO0aOOHEHTOB
MPUMEHSIOTCS aBTOMATH3UPOBAHHBIE CHUCTEMBI ydeTa. [Iisi MOBBIIICHUS] HAJICKHOCTH XpPaHEHHs
JTAHHBIX KOMIUIEKCOM U AyONMPOBAHUSI €r0 BBIYMCIUTENIBHBIX (DYHKLIMHA B KauecTBe NeprudepritHbIX
YCTPOMCTB HAa JIMHUSX PACUETHOTO YdYeTa BMECTO YCTPOMCTB cOOpa JaHHBIX YCTAHABIMBAOTCS
npeoOpazoBareny. Takoe pe3epBUPOBAHKE JACT MOJOKUTENbHBIN pe3ysbTaT MpU BbIXOJE U3 CTPOs
CIIENMATM3UPOBAHHOTO BHIUKCITUTEIFHOTO KOMIUIEKCA U TIPH HECAHKIIMOHUPOBAHHOM JOCTYIIE K €ro
JTAHHBIM.
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C uenbio TMOMyYEHMs PACUCTHBIX NAaHHBIX W omepartuBHOW uH(popmammu or ACKYD
MPOMBIILICHHBIX MTOTpeOUTENel BBIIEISETCS KOMMYTHPYEMbIH Telle(pOHHbIA KaHaI U OPraHU3yeTcs ¢
HUMH MOJIEMHYIO CBsi3b. K cokalieHHIO, M3-3a HU3KOTO KadecTBa TeIe(OHHBIX KaHAJIOB U MaJIOro
OBICTPONIEHUCTBHSL OTEYECTBEHHBIX MOJIEMOB TpoLiecC cOOpa IaHHBIX 3aHUMAET HEOMNPABIAHHO MHOTO
BPEMEHH, TPU 3TOM, KaK CJIEJICTBUE, TEPSIETCS BO3MOXKHOCTb OIEPATUBHOIO YIPABIIEHHs HArpy3Kon
norpedureneil. OnHako Ha MpoBezeHre coopa pacyeTHOW MH(POPMALUK TaHHBIN (aKTOp BIUSHUS
HE OKa3bIBaeT.

Jns mpriema, 0O6pabOTKK U TIpeoCTaBIIeHUs] HHPOPMAIIMK BCEM 3aUHTEPECOBAHHBIM CITY)KOaM B
coctraBe CAY ObUIT OpraHi30BaH IyHKT cOOpa U 00pabOTKK MH(POPMAITIH.

Ilepen cmaueti ACKYD B skcrumyarammio (B KadectBe pacdetHor) CAY  obecrieunBaet

IJIOMOUPOBKY €€ OJIOKOB M Y3JIOB C LIEJIbIO MPEIOTBPAIICHNS] HECAHKIIMOHUPOBAHHOTO JIOCTYIIA K
JaHHBIM U TIPEAOCTABISIET CHCTEMY LEHTPY CTaHIApTH3allMK, METPOJIOTMH W cepTH(]UKaImu
(ICMuC) anst mpoBeieHS TOCYIAPCTBEHHOM TTOBEPKH.
Ha ocHOBaHMM TMONOXWUTENBHBIX JAHHBIX  TOCYHAPCTBEHHOW TIOBEPKH, 3aKPEILICHHBIX
ceunerensctBoM LICMuC, cmyx6a coOpira sueprum [19C cocraBmser A TpEANPUSTHIA-
abonentoB Ilpunoxenune k JloroBopy Ha MONB30BaHHME OJIEKTPUUECKOM SHeprueil. B manHOM
[TpunoykeHnn OroBapuBaeTcsl MOPSIOK PAacyeToB 3a MOTPEOJICHHYIO SHEPIrMI0O M MOLIHOCTh Ha
ocroBanuu JaHHbIX ACKVYD. Haunnas ¢ 1996 roma npumensiercs HoBas (opma JloroBopa Ha
TIOJIb30BaHUE AJIEKTPUYECKOM 3HEpruel, B KOTOPOM HEMOCPEICTBEHHO OroBapHBAacTCs MOPSIOK
ucnonb3oBanuss ACKYD Ha npenpustusix UIs pacyeTa 3a NOTPeOIeHHYIO SHEPTHIO U MOITHOCTh. C
MOMEHTa JBYCTOPOHHETO TOJIIMCAaHUsI COOTBETCTBYMOLIEro JloroBopa cucrema ydera CTaHOBUTCS
pacyeTHOM.

Nudopmarss or ACKYD npOMBIIUICHHBIX TIPESIIPUSITHI UCTIONB3YETCS KaK Ul pacyeToB 3a
MOTPEOJICHHYIO 3JIEKTPOSHEPTUIO U MOIIHOCTh, TAK U ISl KOHTPOJIS 32 COOJFO/ICHHEM JOTOBOPHBIX
pexuMoB. B HacTosiiiee BpeMst Ha TyHKTe cOopa U 00paboTku HH(OPMAITMH OCYIIIECTBIISCTCS IPUEM
uH(bOpMaLIH ¢ 23 NpeIpUATHI peruoHa.

Jlnst onepaTMBHOTO KOHTPOJIA 32 COOMIOJICHHEM PEKMMOB Ha IEHTPAIbHOM JHUCIETYEPCKOM
IYHKTE OCYILECTBIIsieTcs npueM 30-MHHYTHBIX 3Ha4eHMi MOIIHOCTU. Ha OCHOBaHMM 3THX JaHHBIX
NPUHUMAETCSl pellieHne 00 OTrpaHWYeHHH Harpys3k npeanpustus. [l BbicTaBiaeHus mrpadHbIX
CaHKIMH MYHKT cOopa U 00pabOoTKM HMH(OpPMAIMU EKEAHEBHO MPOBOAUT cOOp 30-MMHYTHBIX
3HAQUEHU MOIIHOCTH M TPEACTABISIET JaHHYIO HH(OpMAIMIO CITyKO€ KOHTPOJS 3a OTITyCKOM
sneprun (CKOD). ITo oxonuanmu pacuerHoro nepriosia CAY ocyIecTBIseT exXeMecTIHbIi cOop HH-
dopMali ¢ CHUCTEM yueTa M B BHJIE YTBEp)KACHHBIX (opMm mnepenaer aanHsle B CKOD. B
OTYETHBIX (hopMax MPUBOAUTCS CIEIYrOLIast MH(GopMarmst:

1 noka3aHus CYETHBIX MEXaHM3MOB CUETUYMKOB Ha HAYAJIO M OKOHYAHUE PACUETHOTO MEPHOA;

2. DIEKTPONOTpeOIeHUE N0 KDKIOMY PACUETHOMY CUETUHKY;

3. cyMMapHOE 3JIEeKTpOIoTpeOicHre TI0 a0OHEHTY, ero CyOabOHEHTaM U y3ITy TMOTPEOJICHHUS KaK 110
AKTHBHOM, TaK Y 110 PEaKTUBHOM SHEPTHH C YUETOM HOYHOW U THEBHOM 30H CYTOK;

4. MakcMMallbHO€ 3HAa4€HHWE MOUIHOCTH B Yachl MaKCUMyMa 3a pPacueTHBI Hepuos ¢
yKa3aHUEM JIaThl U BPEMEHU HX JIOCTHKEHHUS MO a0OHEHTy, €ro cyO0abOHEHTaM U Y3Iy
noTpedeHusl.

[Tocne ananmza momydeHHo mHpopmanuu CKOD mepenaer maHHbIE B CIY>KOBI COBITA
snepruu [19C .

s ycxopenust pacyetoB 1o naHHeIM ACKYD npoMbIlIUIeHHBIX OTpeOUTeNneil cuiaMu
CAY Beaytcst paboThl 10 OpraHu3alMy MyHKTOB npueMa uHpopmanuu B [19C . Ilocne nx
co37aHus pacueTHast nHpopMalms OyaeT cooupaThest HermocpencTseHHo B [19C .

Buenapenne ACKYD Ha mnpoOMBIIUIEHHBIX HOPEANPHUATHAX JaeT  BO3MOKHOCTH
HHEProcUcTEME:

- BECTH B aBTOMaTHU3WPOBAaHHOM PEKHME JKECTKHI KOHTPOIIb 32 MOTPEOICHHEM dHEPTUuu U

MOIIHOCTH MPEIIPUATHIMU-a00HEHTAMU;
- OpraHU30BaTh OTKJIIOYCHMS HAPYLIUTEIICH PEKUMOB;
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- OCYIIECTBIIATH PACUYETHI 32 MOTPEOIECHHYIO SHEPTHIO U MOLIHOCTb;
- BBICTaBIATH IITpadHBIE CAHKIUHM MPEANPUATHSM B Cllydyae TIPEBBIIICHUS HMHU
JIOTOBOPHBIX BEJIUYMH.

OTO JaeT HE TOJIBKO AIKOHOMUYECKUH 3((EeKT, HO U MOBBIIIACT OTBETCTBEHHOCTb
noTpeOUTeNe 3a MCIOIb30BaHNE SHEPTHH, MOOYKIAAEeT UX MPOBOAUTH IHEProcOeperaromnme
MEPOMPUSITHS C LEIbI0 COKPAIICHUS SHEPrONOTPEOICHHUS.

Ucnonb3zoBanne ACKYD 1mo3BojsieT 3HEProcuCTeMe OCYIECTBISATh IEIeHANPABICHHOE
pEryJMpoBaHUE PEKUMOB BJIEKTPOINOTPEONICHHUS, CYIIECTBEHHO CHUXKAs MPU 3TOM JIeULUT
MOIIHOCTH B SHEProcucTeMe 1 0oJiee OJTHO 0becreunBasi AJIEKTPOCHA0KEHHE MTOTPEOUTEINEH.

B mnacrosimee Bpemsi B sHeprocucreme Poccun ACKYD ycraHoBieHbl WM yCTa-
HABJIMBAIOTCS HA MHOTHX TPEANPUSTHUSX.

KOHTPOJIBHBIE BOITPOCHI:
Urto Takoe aBTOMaTHU3WPOBAaHHASI CUCTEMA JTUCTICTYSPCKOTO YIIPABICHUS ?
UYro obecnieunBarot ymnpasistoiue Bo3aeiicteus ACILY?
HazoBute cocrapinsroniue napopmarmontoro odecneyeruss ACIY.
HazoBute nienu Bueapenuss ACY ayieKTpocHaOKeHHUs.
HazoBute ocnoBubie PpyHKImn ACY 31eKTpocHa0KEeHUSI.
OxapakTepu3yiiTe =~ aBTOMATU3HUPOBAHHBIX ~ CHUCTEM  KOHTpOIL W yd4eTa
anektponorpedaeHust (ACKYD): GpyHKIIMM U IPUHLIMIIBI IOCTPOEHHUSL.

ook wdE

Ilpakmuueckasa paboma Ne 5
Aemomamu3uposannoe ynpasienue oceeujeHuem

He.m;: HU3YUUTh aBTOMATU3HUPOBAHHBIC CUCTCMBI YIIPABJICHUA OCBCILICHUEM
OcHoebl meopuu:

Ha ocBemenue Ttpatutcst okono 14 % Bcell BbIpabaThIBAEMON BIEKTPOIHEPTHH, TOITOMY
MOBBIIIICHUE SHEPreTHYeCKol A(h(HEKTUBHOCTH OCBETHUTEILHBIX YCTaHOBOK (OVY) HUIpaeT CYIIECTBCHHYIO
POIb B JieJie MOBBIIICHUS SKOHOMUU 3JIEKTPOIHEPTUH.

ABTOMaTH3UPOBAHHEIE CUCTEMBI YIPABIIECHHS OCBEIIEHUEM PEIIaloT OJJHOBPEMEHHO CIIEAYIOIIHE
Ba)XHEHIIINE 33]]aui: SKOHOMHIO JICKTPOIHEPTUH, yIydIlleHHe KOM(MOPTHOCTH OCBEUICHHUS, YBEJINYCHUE
cpoka ciyxOel PJI (OGmaromapss MeHbIIeMy BpPEeMEHH WX WCIOIB30BaHHS W HMCKIFOUYEHUIO TOKOBBIX
neperpy3okK). JlomoTHUTEIhHO 3TH CUCTEMBI MOTYT B3ATh Ha ce0s (YHKIIMM MOHUTOPHUHTA, TUArHOCTHUKH
OV u ycTpaHeHUs] HEUCTIPABHOCTEH 32 CYET PE3EPBHBIX OCBETUTEILHBIX TPUOOPOB.

OcHOBHOU (YHKIIMEH aBTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS OCBEIICHHEM  SIBISIETCS
KOHTpOJIb cocTostHus OY, a WMEHHO: KOHTPOJIb KOJIMYECTBEHHBIX M KAUECTBEHHBIX XaPaKTEPHUCTHK
UCKYCCTBEHHOTO OCBEIIEHUS; KOHTPOJb YPOBHS €CTECTBEHHOTO OCBEIIEHUS; KOHTPOJIb COCTOSHUS
opraHoB pyuHoro ympapienus OVY; KOHTPOJIb WCIPaBHOCTH CBETHJIBHUKOB U UX pEeXHUMa pabOTHI;
KOHTPOJIb HANPsDKEHUs], TOKA, SHEPronoTPeOICHHs, 8 TAK)KE XapaKTEPUCTHK KayecTBa 3JIEKTPOIHEPIHU.
Jiist OY BHYTpEHHEro OCBEUICHHUS K TIEPEUNCIICHHBIM (DYHKIMSAM 100aBIIsIeTCs] KOHTPOJIb HAJTMYHS JIF0ACH
B TIOMEII[CHHU.

J1a BHYTPEeHHHUX OCBETHTEIBHBIX YCTPOMCTB YIIPABIEHHE OCBEIICHHWEM IIPEAIONaraeT: pydHoe
peryarpoBaHue OCBELICHHOCTH Ha pabounx MecTax.

Hdua storo OY cHaOXaOTCS TNEPEHOCHBIMH IUCTAHIIMOHHBIMH TIYJIbTaMH YIIPABIECHUS C
WHQPaKPACHBIMHU H3ITy4aTesiMy (TI0 TUITY TEIEBU3UOHHBIX) WIIM TIOTCHIIMOMETPAMH, YCTaHABIMBAEMbIMU
PSIOM C BBIKIIIOUATEIISIMH;

— aBTOMATUYECKUH y4eT NPUCYTCTBUS JIIOJEeH B ocBemaeMoM nomemieHun. [Ipu oGopynoBanun
CHCTeMa YIPaBJIECHHEM OCBEIIEHHWEM JATYHNKOM TMPHUCYTCTBHS OCBEIICHHE aBTOMATHYECKH BKIIFOYAETCS
WM BBIKJIIOYAETCS B 3aBUCHMOCTH OT HAIMYHMS JIIOJCH B TaHHOM ITOMEIICHUY;

— aBTOMAaTH4ecKoe oOeclevYeHHe TMOCTOSTHHOW OCBEHICHHOCTH Ha paboumx MecTax € y4eToM
WHTEHCUBHOCTH €CTECTBEHHOTO cBeTa. JlocTuraercs 3To BBeIEHHEM B CHCTEMa YIIPABICHHUS OCBEIICHUEM
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(hoTO3TIEMEHTOB, KOHTPOJMPYIONIMX OCBEIICHHOCTh Ha pabovYeM MeCTe;
— 3aJaHHBII TPOrPaMMOI y4€T BPEMEHH CYTOK, BpEMEHU I'oja, THeH Henenu. s aToro cucrema
YIpaBICHHS OCBEIICHUEM JIOJKHA OBITH 000PY/I0BaHa KOHTPOJLIEPOM C YacaMH PeaibHOTO BPEMEHHU.

Hp](lHIll/IHbI ABTOMATU3HUPOBAHHOI'0O YIIPAaBJC€HUS 0CBCTUTEC/JIbHLIMA YCTAHOBKAMHU

[lpunnun  ogHOypoBHEBOro  ympasieHus. VHpopMmauuoHHBIE cuUTHambl  (#aHHbBlE 00
OCBELICHHOCTH, IPUCYTCTBUM JIIOAEH, CHUTHANBl PY4YHOrO YNpaBieHHA MU T.A.) BbIPaOATHIBAIOTCS
COOTBETCTBYIOIIMMM JaTduukamu J[, mocime dero mocTtymaroT B KoHTpoiuiep K. B coorBercTBHM C
3aJI0KCHHBIM B HETO AITOPUTMOM, KOHTPOJUIEP BbIpabaThIBacT YNpPaBISAIOMIMK CHTHall (KOMaHa Ha
peTyIUpOBaHUE, BKIIOYCHHWE MM OTKIIOUEHHE), TOCTYMAlOMMKA Ha HCIOJHHUTENbHBIE OJIOKH,
onpenessronme pexuM VC. JlaHHas cuctemMa ynpaBlIeHHE OCBELICHUEM SIBISETCS OJHOYPOBHEBOM, Tak
Kak 00paboTka MH(POPMALIMOHHOTO CUTHAJIA OCYIIECTBIISIETCS HA €AMHCTBEHHOM ypOBHE KoHTposuiepa K.
BBuay mpakTH4eckd TMONHOW HE3aIIMIIEHHOCTH OT cOOEB B KOHTPOJUIEpE, MPH KOTOPHIX MPOUCXOAUT
HapymeHne pabotel Beeit CYO, omHoypoBHeBbie CYO 11emecoo0pa3HO HCIIONB30BaTh ISl OAHON HITH
HECKOJIBKHUX IPYII OJIM3KO PACIOIOKECHHBIX CBETHIBHHUKOB, T.€. U1 peanu3anuu JokansHbex CYO.

[MpuHnun nBYyXypoBHEBOTO ympasieHHs. s HEHTPaTU30BaHHOTO YIpaBieHHUS [EIeco00pa3zHo
UCTIONB30BaTh AByXypoBHeBhle CVYO. Ilpm 3TOM cucTeMa COAEPKHT HEKOTOPOE KOIWYECTBO
KOHTpOJIepoB mepBoro ypoBHs K, pasmemenHesix BOmu3u ympasiasiembix OY. DTu ycTpoiicTBa B
COBOKYITHOCTH C jAaTunkamu J| oOpas3yloT mepBblii ypoBeHb YIpaBicHHUS (T.e. (aKTHUECKH SIBIISIOTCS
nokanpHbIME CYO). LleHTpann3zoBaHHOE yIpaBICHUE BTOPOTO YPOBHS OCYIIECTBIISIETCS C LIEHTPAILHOTO
mocTa rnepcoHanbHO OBM, B3anMomelcTBYOMEH yKe He ¢ OTACTbHBIMU JaTYNKAMU U CBETHIIPHUKAMH,
a ¢ KOHTpOJUIepaMu MepBOro ypoBHA. DBM B OCHOBHOM OCYIIECTBIISIET KOHTPOJL cocTostHus OV u
3aJlaHusl PeKUMOB Pa0OTHI CHCTEMBI, a JIOKAJbHBIC KOHTPOJIEPH — y4eT TPeOOBaHUN MHIMBHIYAIBHBIX
MONTb30BaTENIel W HENOCPENCTBEHHOE YIpaBiieHHe ocBemeHneM. JIByxypoBaeBas CYO coxpaHseT
YaCTHYHYI0 Pa0OTOCIIOCOOHOCTh TPH OTKa3e JIOOBIX €€ JIEMEHTOB M TIPEAOCTABISACT OOJBIIHE
BO3MOKHOCTH 110 MHTCIpallii YIIPABJICHUA OCBCIICHUEM C APYTUMU I/IH(I)OpMaHI/IOHHI)IMI/I CHUCTEMaMHU.

JdaTunkn

JlaTyuke OCBENICHHOCTH TpeAHa3HAYEHBI JUIsI KOHTPOJIS OCBEHIEHHOCTH Ha pabodyeM mecre. B
KadecTBE  JaT4MKa  OCBEIIEHHOCTH  MOXET OBITh  HCIONB30BaH, B  MPHHIUNE, J000i
CBETOUYBCTBUTENBHBIN MPUOOP; 0OBIYHO 3TO HOTOANO HITH (HOTOPE3UCTOP.

OnnuM U3 3¢ GeKTUBHBIX CIOCOOOB PEHICHUs] MPOOIEMbl 3KOHOMHUH 3JIEKTPOIHEPIHH SIBISETCS
YCTaHOBKA JATYMKOB JBIDKEHHS W MPUCYTCTBUsA. [IpUHIIUNI BX pabOTHI MPOCT: JATYUKU aBTOMATHYECKU
BKJIIOYAIOT / BBIKJIFOUAIOT OCBEILEHHE B MOMEIICHUH B 3aBUCUMOCTH OT MHTEHCHBHOCTH €CTECTBEHHOI'O
NOTOKa CBeTa W/WIM TPUCYTCTBUS JtoJeid. BO3MOXHBIM 3TO [eaeT MacCHBHAs TEXHOJOTHUS
WHQPaAKpPaCHOTO H3IY4eHUsS: BCTpoeHHbIe I[R-maTuymku TPOM3BOIAT 3amMCh TETUIOBOM pajnalmuul |
peoOpa3oBBIBAIOT €€ B M3MEPSIEMBId AJIEKTPHYECKUN CUTHAN. JIFOIM W3Iy4aloT TEIUIOBYIO SHEPTHIO,
CHEKTP KOTOPOH HaXOAMUTCS B MHPPAKPaCHOM JMaria30He U HE BUAUM YEIOBEUECKOMY IJiasy.

PucyHnok 1 mmmocTpupyeT pacnpe/ielieHre TeMIlepaTypbl YeJI0BEYeCKOTo Tella B MHPpaKpacHOM
cnekrpe. TeruioBasi paauanysi cCOOMpaeTCsl ONTUYECKOW JIMH30H M MPOEKTHpYyeTcss Ha WH(]pakpacHbIe
JaTYMKH. VI3MEHEeHHs TemIoBOM paauanuu, T. €. pa3iudusd B TEMIEpaType, BBHI3BAHHBIE ABIKEHHUEM,
PETUCTPUPYIOTCA AaTYMKaMU M TNPeoOpasyloTcsi B AJIEKTPUUYECKHH CUTHaJl. BcTpoeHHas B JIaT4MK
JJIEKTPOHMKA 00pabaThiBaeT TONYYEHHBIH CHUTHAN W TPOM3BOJUT 3apaHee yCTAaHOBJICHHBIE JIEHCTBUS
(BKITIOUEHHME / BHIKITIOUEHHE TPYIIIT OCBELICHUS]).

Pucynox 1. Pacnpenenenne TeMiiepaTypsl 4€I0BEUECKOTO TEIa
B HH(PAKPACHOM CIICKTpPE
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Onrtuveckass cucreMa JIMH3 (PUKCHpYeT TEIUIOBYIO pajlWallMi0O W TMPOSKTHUPYET JaHHBIC Ha
nH(ppakpacHed qaTauk. OOMacTs 0OHAPYKEHUS JaTIUKa MO/IeJIeHa Ha aKTUBHBIEC W ITaCCUBHBIC 30HBL. Ha
WHQPAKPACHBIA TATYUK MPOCKTUPYIOTCS TOJBKO aKTHBHBIC 30HBI. B pesynbTaTe M3MEHEHHS MMOKa3aHUN
WH(PPAKPACHOW pauaIliy OT OJHON aKTHBHOMN 30HBI K IPYrOM MOCHUIACTCS CUTHAT (PUCYHOK 2).

—————

[ ] NaccusHas 3oHa

[[ ] AxtusHas 3oHa
PucyHok 2. AKTHBHbBIC U TACCUBHBIC 30HBI HH)PAKPACHOTO AATUMKA JIBHKCHUSI

HeoOxomumo Takke TNpUHUMATh BO BHUMAaHHE [aTbHOCTh NEHCTBUS NaTYMKOB H UX
YyBCTBUTEIILHOCTh, KOTOpasl 3aBUCHUT OT psijaa (HakTOpOB, CHOCOOHBIX MEHSTHCS B 3aBHCUMOCTH OT
COCTOSIHUSI OKPY>KaIOIICH cpellbl U MHBIX TPHYMH:

* JMama3oH JAEWUCTBUS (HAampUMep, YBEIWYCHHE 30HBI TOKPHITHS C YBEIHMYEHHEM BBICOTHI
YCTaHOBKU JaTunka) (pucyHok 3a, 30). B 3ToM ciydae 4yBCTBUTECIBHOCTh YMEHBIIACTCS, MOCKOJIBKY
MACCUBHBIC M AKTHBHBIC 30HBI CTAHOBSTCS 00JIbIIEe (PUCYHOK 30);

* ompejeNieHHe ONTHMAaIbHON NHAroHaIW JBIDKEHUI YelloBeKa, YTOOBI BRI3BATh cpabaThIBaHUE
JmaTauka (pUCyHOK 2);

* BIIUSIHHE CE30HHBIX KOJIeOaHUH TeMIlepaTypbl OKpYKatollel cpeapl. B cepenune nera paznuuue
TeMIIepaTypbl OKpY>KaloIled cpesibl U Tella YenoBeka OyJeT HEBEIMKO, B TO e BpeMsl 3UMOI Oombliast
4acTh IMOBEPXHOCTH TeJla YeIOBEKa TUIOTHO 3aKphITa OJex 01 (pucyHOK 1). Takke morogHbie sSBICHUSA,
Takue Kak CHET, IO/Ib W TyMaH, MOTJIOIAI0T UH(paKpacHOe U3ITydeHHEe U MOTYT YMEHBIIUTH JUANa30H
cpabaThIBaHUs AaTYMKa (PHCYHOK 3a).

brnarogapst uHTErpUpOBaHHOW CTAOWIM3AIMN TEMIEPATYPHOTO YPOBHSI, JATUYUKA MaKCHUMAIbHO
KOMIICHCHPYIOT M CTJIaKWBAlOT BIMSHUE OKpPY)KAMOIIEeH cpensl Ha pabory ycrpoiicTB. llocne BriOOpa
COOTBETCTBYIOIIETO JaT4YWKa MPU €ro WHCTAUISIMYA BHUMAaHHE JOJDKHO OBITh YIIENEHO BO3MOXKHBIM
rmoMexam, TaKAM Kak:

* pacTeHus (IepeBbsi, KYCTHI), KOJBIIIYIIHECS TIO]] BIUSHUEM BETPa;

* )KUBOTHBbIE (COOAKH, KOIIKU H T. 11.);

* TOpsiYMe BO3AYIIHBIE IIOTOKH OT BEHTWISITOPOB WJIM OTONUTEIHHOTO 000PYI0BaHHUS;

* JJIEKTPOHHBIE MCTOYHHWKH BMEIIATENLCTBA, PACIIOJIOXKEHHBIE B HETOCPEICTBEHHON OIM30CTH,
HaIpUMep TeJIEeBHUIEHUE, KOMIIBIOTEPHI, CUCTEMBI PAJAHOCBA3H U T. 1.;

¢ UICTOYHUKH UCKYCCTBCHHOI'O OCBCILICHUS, YCTAHOBJIICHHBIC PAAOM C JaTUUKAMU.

Taﬁmma: OcCHOBHEBIE XAPAKTCPUCTUKU JAaTUUKOB ABUKCHHUA U IIPUCYTCTBUS

Iloka3zarean JaTunk IBMIKEHUSA JaTynk mpUCyTCTBUA
Peakuus Ha pearupyeT TOJIBKO Ha aKTHBHBIE  |yIIABIMBACT Jake HEOOJBIIOE ABMKEHUE
JIBUKEHHE JIBIOKEHUS (manpumep, paboTa Ha KOMITEIOTEPE)

* YIPOIIIEHHOE;
* TOYHOE U3MEPEHUE OT ECTECTBEHHOTO U
* IpeKpamaeTcs npu
W3mepenue HCKYCCTBEHHOTO CBETA;
pearupoBaHuM JaTYUKa U
OCBELIEHHOCTH * MPOJIOIKAETCS TIPY PEarHPOBAHNY AATYNKA U

BKJIFOUCHHUU UCKYCCTBECHHOI'O
BKJIFOUCHHWU NUCKYCCTBCHHOI'O OCBCIICHUA
OCBCIICHUA

* IIPOCTOE BKJIFOYCHIE OCBEIIICHUS |* €CJIM THEBHOTO OCBEIICHHS TOCTATOYHO (110
aKTHBUPYETCS B 3aBICHMOCTH OT  |3aIaHHOMY ITapaMeTpy), HICKyCCTBEHHOE
CTEIEHU OCBEIICHHOCTU WIH OCBEIICHUE HE BKIIOYUTCS, HECMOTPSI Ha
JIBIDKCHUS, IIBIDKCHHCE;

* [IOKa IPUCYTCTBYET IBMKCHUE, |* IBA KaHaja YIIPABJICHUS: OJUH — BKIOYAET
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WCKYCCTBEHHBIN CBET OCTAHETCS  |OCBEIIeHHE (B 3aBUCUMOCTH OT €CTECTBEHHOTO
BKITFOYEHHBIM OCBEIICHHUS ¥ MPUCYTCTBHS JIIOJICH ), BTOPOH —
BKJIIOUYAET BeHTWISITOp in apyroe OBK-
YCTPOMCTBO (B 3aBUCUMOCTH OT MPUCYTCTBHS
TOICH);
* uaTepdeiic npucoenuuenus 1-10 B

T HJIeaIbHO ITOAXOMUT JJIs IOMEIIECHHH, T

Mecto €aJIbHO IOJIXO, oMele e
B ITOMEIICHUSX WU Ha YJIUIIE

pa3MenIeHus JIIOTU pabOTarOT CHUIIS

BHe 3[aHHUIi: IOPOTH, OAXOMBI K
3/IaHUIO, JTIECTHULBI, OTKPBITHIC
HapKOBKH, ITOJ36MHBIC
aBTOCTOSHKH;

BHYTPH 3/1aHMIi: KOMHATHI /
KaOMHETBHI WJIH [IPUX0KHUE C MAJIBIM
KOJIMYECTBOM €CTECTBEHHOTO
cBeTa WM 0e3 Hero, TyaJleThl H
moMenieHus 1-ro staxa

BHYTPH 3JaHUIi: MHIBHUyalIbHbIE KAOWHETbI
WM O(hUCHI C OTKPBITON TIIAHUPOBKOM,
HIKOJIbHBIE KAOMHETHI, KOH(EPEeHILI-3alIbI,
TOCTHMHUYHBIE HOMEpA, TyaJleThl, CIIOPTUBHBIE
3aJIbl, JIECTHUIIBI / KOPUIOPHI C €CTECTBEHHBIM
OCBEILIEHUEM

IIpumep
WHCTAJUISILIAN

YHoMsiHyTbIE TOMEXH MOTYT BBI3BaTh HEYMBIIIICHHOE cpadaThIBaHUE JaTYHKa, TO3TOMY ITOCPEACTBOM
UMEIOUINXCS B KOMIUIEKTE IITOPOK 30HY TMOKPBITHA MOXHO W3MEHATh, YUWUTHIBasS WHJIWBUIYaTbHbBIE
ocobeHHOCTH. BakHO TO, 4YTOOBI JaTYMK KMMEN OTKPHITOE II0JI€ BHAMMOCTH, IOCKOJIBKY TEMIIEpaTypHOe
W3Ty4YeHHE OT 4YeJOBEKa HE MOXET MPOHUKHYTh CKBO3b TBEpAblE OOBEKTHl (CTEHBI, JBEpH, OKHA WIH
3aCTEeKJIEHHOE IMOMelIeHue) (puc. 3B).

Jatauku MOTyT OBITh 3aPOrPaMMHUPOBAHBI C TOMOIIBIO JUCTAHIIMOHHOTO MYJIbTa YIPABICHUS, YTO
o0Jeryaet ycTaHOBKY Pas3JIMUHBIX IAPaMETPOB U HACTPOUKY pabOThI JaTuMKa, a TAaKXKe U30aBIseT OT
HEOOXOTUMOCTH PUMEHSTH JOMIOTHUTENEHOE 000pyAOBaHNe (MHCTPYMEHTHI, JIECTHUIBI | T. I1.).

['maBHOE TPEMMYIIECTBO NAaTYMKOB JBIKEHUS W TMPHUCYTCTBHUS Ui MOHTQXHHUKOB — 3TO MpPOCTast
YCTAaHOBKA M HX HACTpOHKa Ui TOcHeayromeil paboTel: He TpeOyeTcss MNPOKJalka CIELUabHBIX CeTel
yIpaBlieHHs WM IPUMEHEHHE JONOIHUTENHLHOTO JOPOTOCTOSIIEr0 000py10BaHus. JJaTUMKN yCTaHABIUBAIOTCS
B Pa3pbIB DJIEKTPUUECKOM LIEMH U CPa3y TOTOBHI K 3KCIUTyaTaI|H.

I'maBHas uenp AaHHOTO 00OPYHOBaHUS — 00ECHEUUTH MOJIB30BATEN0 KOM(OPT U SKOHOMHIO SHEPIHU.
CerozaHsi CTOUMOCTD 37eKTpo3Heprun B ['epmanuu cocrasisier B cpeaneM 0,18-0,22 eBpo/kBT (11 cpaBHeHHS,
B Mockse — 0,08 eBpo/kBT). YcnemHslii OmbIT KCIUTyaTaluu JaHHOTO 000pYIOBaHUs MOKA3bIBAET, YTO OHO
MO3BOJISIET COKOHOMUTH 70—80% 3eKTpHUUeCKON SHEPrUu, 3aTpauuBacMON Ha OCBEILICHHUE B 31aHUH.

HecmoTpst Ha mouTH TpEeXKpaTHOE pa3niyue B CTOMUMOCTH DHEPIUMH, CPOKH OKYHNaeMOCTH YCTaHOBKH
JATYMKOB JIBIKEHUS U MPUCYTCTBUS JUIsl Poccuu coctaBisiioT 1-2 rona, B 3aBUCHUMOCTH OT TEMIIOB pOCTa LIeH
Ha DJIEKTPOIHEPTHI0O M MOIIHOCTH NMPHUMEHSEMOTO OCBETHTEILHOTO 000pYyIOBaHUs. YUHTBIBas OOMIMH CPOK
sKcrutyaTanuu 3xanuil (40-50 5eT), cpok OKyNmaeMoCTH JaHHOTO 00O0pyIOBaHUS Maj, a IPUMEHEHHE AaHHOTO
pelIeHus T03BOJISeT BIaAEIbILy 3aHMsI UIIH YIPABISIONIeH KOMIIAHUM SKOHOMHUTh 3HAYUTEIbHBIE CPEACTRA TIPU
JKCIITyaTalu 00bEeKTa.
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Pucynok 3. 3MeHeHue TanbHOCTH JSHCTBUS U YyBCTBUTEIBLHOCTH JATYMKOB B 3aBUCUMOCTH OT
HEKOTOPBIX (PaKTOPOB

UcnonuurenbHble yCTpOUCTBA
B 3aBrcuMOCTH OT BBITIONHAEMOW (YHKIIMU M BHJA HATPY3KH HCIIOTHHUTENbHBIE OJIOKH MOXKHO
KJIaccH(UIMPOBaTh Ha 3 TPyNIbl: Nepekmouarein (1ieecooOpa3Hbl B OCHOBHOM ISl YJIMYHBIX
CBETHJILHUKOB C HaTpUeBbIMU Jlamnamu U OMIIPA ¢ gononHuTensHONH OOMOTKOMR), PETYIISTOPBI CETEBOTO
HaNpsDKEHUsI U peryaupyeMble MyCKOperyaupyoomue annapaTtel. Haubonee nmepcrieKTUBHBIMH Ui 3TOM
e ABJSIOTCS perynupyembie DIIPA.

KonTtponnep
Konrpomep  pa3paboTaH 1o NPUHLUIY «BCE B OJHOM» M II03BOJISIET YIPABIATH BCEil
OCBETHUTEJBHOI HArpy3KO# ¢ MaKCUMaIILHON 3HEPTo3QPEKTHBHOCTHIO:
KOMMYHaJIbHOE OCBellleHre (yITUUHbIE CBETUIIBHUKH Y MTOIBE3/1a);
dacanHOE OcBelIeHNe (OCBEIICHNE TPUAOMOBOI TEPPUTOPHH);
BHyTpEHHEe OCBEIICHHE TObE3/10B (TpU KaHalla TNIABHOTO PEryJINPOBAHUS SPKOCTH JIAMII,
paboTaromiye o HHAUBHAYAIBHBIM IIPOrpaMMaM);
* apXUTEKTypHas MOJCBETKA 3[aHUs;
OCBeIlEHHE T0/IBajIa (CIEeIHaIbHBINA aITOPUTM yIIPABICHN);
OCBEIICHUE YePAaYHOr0 MOMEIICHUs (CIIeHUalbHbBIN alroOpUT™M YIPaBJIeHNU);
OCBEIICHUE TMOJ3EMHOT0 MapKUHra ¢ MH(pPaKpacHbIMU OapbepaMu, KHONKaMH W (YHKLIUEH
3a/Iep’KKH Ha OTKIIIOYCHHE.
KoHTponnep mIaBHO peryiaupyer spKOCTh JIaMII OCBEIIEHHWS MOIBE3IO0B B 3aBHCHMOCTH OT
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BpPEMEHH CYTOK M OCBEIIEHHOCTH Ha ynuie. Korma moau uayt Ha paboTy, BO3BpaIlIarOTCs ¢ PadoTHl,
BeuepoM 110 23-00 u T.11. JamMIBl paboTarOT HAa MOITHOCTH, OJIM3KOH K HOMHHAJILHOM. B ocTalbHOE BpeMs
CYTOK SIPKOCTb JIaMII MTOHM)KAeTCs, JOCTUrasi CBOEr0 MUHUMYyMa B HouHoe Bpems. Spkoctu B 20-30% ot
HOMHHaJa JOCTaTOYHO AJISl TOTO, YTOOBI 00eCneuynuTh HEOOXOJUMYI0 OCBemIEHHOCTh B 0,5 JIK Ha ypoBHE
noja B cooTBeTcTBUH ¢ Tpeboanusamu CHUII 23-05-95 "EcTecTBeHHOE U HCKYCCTBEHHOE OCBEIICHHE" .
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Ecnu ocBemnenneM noma ympaeisier kontposuiep K2000, BaM He Hy»X)HO OyJeT yCTaHaBJIMBATh
JOIOJTHUTENbHBIE (OTOpese Uil BKIIOYEHHs (acaJHOTO OCBELICHUS, HEKOTOPBIX JIMHUI MOIBE3IHOTO
OCBellleHus ¥ T.1. B HammeM koHTpoIutepe ecTh Bcé! U maxe OombIre...

Ecnu Ha noMe ycTaHOBJIEHa apXUTEKTypHasl MOJCBETKA, KOHTPOJUIEP MOXKET OTKIIOYaTh €€ Ha
Houb, Hantpumep ¢ 1-00 no 6-00, xorja e€ Bc€ paBHO MPAKTUUYECKU HUKTO HE BUMT.

[IpenycmoTpeH crnenuanbHBI aqropuTM YHPABICHUS OCBEIIEHHMEM IIOJBAJa M 4YEpHadyHOTO
noMemieHus. BmecTto BeIKITIOuaTenedl Ha BXOoAe B MOABAN (YepAaK) YCTaHABIMBAIOTCS KHOIIKH,
MOJKITIOYaeMble K COOTBETCTBYIOLIEMY BXOAy KOoHTposuiepa. [IporpaMmupyercst JIUTENTbHOCTh PaOdOTHI
OCBELICHHUS IMOJBaNa OT OJHOrO Haxarusi KHOnKH. Hampumep, ogHo Hakathe paBHO 1 uyac paOoOThI
oceteHus. Ecnm HaxkaTh Ha KHOTIKY 4 pasa, TO ocBelleHne OyIeT BKIIOYeHO B TeueHue 4-X 9acoB. 3a 5
MUH JI0 OTKIIOYEHHUS KOHTPOJUIEp MPeaynpeAuT 00 3TOM KPaTKOBPEMEHHBIM OJHOKPATHBIM MHTaHHEM
JIaMII.

Kontpomnep umeer cBsi3b € APYrUMH HMHXXCHEPHBIMM CHCTEMaMM 3[JaHUS - IIOKapHOW
CUTHaNM3anueld u JIUQTOBOW aBTOMATHKOW. DKOHOMHUs dekTposHeprun - 40% u Oonee. 3arparsl Ha
3aMeHy JlaMIl CHIXaroTcsi B 5 pa3. [lpocroii u OBICTpBIII MOHTaX Ha O0BEKTEe, T.K BCE 00OpymOBaHHE
HaxXoJUTCA B 3JeKTpouIuToBoi. Cpok oKynmaeMocTH - MeHee 1 roaa.

OkoHoMUUecKast 3P HEKTUBHOCTh TPUMEHEHHS KOHTPOJLIepa

- SKOHOMUSI AIeKTpodHepruu B cpeaneM 40% (3adukcupoBannbie MUHUMYM - 30%, MakCHMyM -
63%) Ha moMax C JlaMrmam# HakanuBaHus 0e3 mx 3aMeHbl, 60-70% mpu 3aMeHe JaMIl HaKallWBaHUS Ha
JIFOMHUHECLICHTHBIE CBETHJIBHUKH C PETryJUpyeMOi SpKocThio, 10 90% - mpH 3aMeHe JamIl HakaJuBaHUs
Ha CBETOAMO/HbIE CBETUIIHHUKH;

- 3aTpaThl Ha 3aMEHY JIaMII HaKaJIUBaHUS CHIKAIOTCS B 5 pas;

- OKYIIaeMOCTb — MeHee | roza A JaMI HakajduBaHus, 1,3 roja it JFOMUHECIEHTHBIX JIaMIT U 2
rojia - sl CBeTOANOAHBIX CBETHIILHUKOB.

[Ipenmy1iecTBa CUCTEMBI YIIPABICHUS OCBEIICHHEM
- 3HAYMTENIbHAsE SKOHOMHS 3JEKTPOSHEPIUU MPH HKCIUTyaTallkd CHUCTEM OCBEILEHHS JKHJIIBIX

JIOMOB 32 CYET PEryJIMPOBaHMs €ro MOIIHOCTH B 3aBUCHMOCTH OT BPEMEHH CYTOK M OT IOTOKA JIIOJICH,
NEPEABUTAIOIINXCS 110 3/IaHHUIO;

- PallMOHAIEHOE MCIIONIb30BAHNE aPXUTEKTYPHOH MOICBETKH 3/1aHUS,;

- OCBEIlEHHE TIO/IBAJIOB W YepJadyHbIX IOMEUICHUH Terneph HEe CMOXKET OBITh OCTaBICHO
BKITFOYEHHBIM Ha JITUTEbHBIN TIEPHOJI BPEMEHH M3-32 XAJIATHOCTH 00CITYKMBAOIIETO NIEPCOHAIA;

- IPOAJICHNE CPOKa CITY>KObI JTaMIT HAKaJIMBAaHUS B 5 pa3 B KaHAJAX [UIaBHOT'O PEryJIUpOBAHUS;

- IPOCTOI MOHTaX CHCTEMbI Ha 00BEKTax: BCE 000pyI0BaHHE PACIIOI0KEHO B AJIEKTPOIIUTOBOIA;

- CBSI3b C JPYTUMH WHKEHEPHBIMH CUCTEMaMH 37aHus (ITOoKapHas CHUTHAIM3AIMs, JUPTOBas
AaBTOMAaTHKa);

- WCTONB30BaHHE NPUHIMIA «BCE B OJHOM» - YIpaBJIEHHUE BCEH OCBETUTENBLHON HArpys3Koin
3[JaHUS WIN KUJIOTO JIOMa C TOMOIIBIO OJJTHOTO YCTPOMCTBA.
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KOHTPOJIBHBIE BOITPOCBHI
1. HazoBuTe  TUPHHIUIBI  aBTOMATH3UPOBAHHOTO  YIPABICHHUS  OCBETUTEIHHBIMU
YCTaHOBKaMHU.
Kakwue 3aaun pemaroT aBTOMaTU3UPOBAHHBIC CUCTEMBbI YIIPABJICHUS OCBEIICHUCM
HazoBute 0CHOBHBIC QPYHKIMH aBTOMaTH3UPOBAHHBIX CHCTEM YIIPABIICHHUS OCBEIICHUEM
Jlnis dero npenHa3HAYCHbI JATYHKH OCBEIICHHOCTH.
HazoBuTe OCHOBHBIE XapaKTEPUCTHKH JTATYNKOB JBYKCHUS U IPUCYTCTBUS.
HazoBuTte KnaccupuKamuio HCTIOTHUTEIBHBIX 0JI0KOB.
7 B geM 3akmrogaetcst 3koHOMHYEeCKas 3 (HEKTUBHOCTH IPUMEHEHNS KOHTPOJUIEPOB?

SRR AN

Ilpakmuueckas paooma Ne 6
Ilepexo0 k yugpoeoit noocmanyuu. Illpomokonvl céa3u 6 I11eKmpoIHepzemuKe
Heab: U3y4uTh NMEPCHEKTUBBI U MYTH NIEPeXo/ia K HU(PPOBBIM MOACTAHIIUSAM

Ocnoevl meopuu:

Hcnonp30BaHuEe TOJIBKO I_[I/I(prBLIX curnasioB Ha I1C mo3BoJuT:
- YMCHBIIUTDH KOJIUYCCTBO MCIHBIX KaOeJIbHBIX CB$I3€I71;
- HUCKIIIOYHUTD ITOABJICHUC JOIMOJIHUTCIIBbHBIX HOFpeH_IHOCTeI‘/'I;

—  TIOBBICHUTbH DJEKTPOMATHUTHYIO COBMECTUMOCTH 00OPYIOBAHMUSL.
CoBpemeHHOE pazButue B cdepe  MUKPOMPOIECCOPHOMH
AJIEKTPOHHKH,

MOJTYIIPOBOIHUKOB, CETEBBIX TEXHOJIOTUH, CPEICTB KOMMYHHKAIIHIA, TO3BOJISIFOT BBITIOJIHSTh
MHTEIUICKTYaJIbHBIE DJIEKTPOHHBIE YCTPOWCTBAa HEOOJBIIMX Pa3MEPOB, C BO3MOKHOCTHIO
00paboTKH OONBIIOrO KOJINYECTBO MH(OPMAIIMK U MaJIbIM 3Hepronorpedienuem. Passurue
(OTODNEKTPUIECKUX  TEXHOJIIOTHM  TO3BOJSIET  TEepelTH C  Tepeaayd  JaHHBIX
TPaJUIMOHHBIMU AHAJIOTOBBIMM CHTHAJIaMM Ha nepeAayy HHU(POBBIM CHUTHAIOM. OTH
TexHosioruu no3BoisitoT co3aathk LIIC, koTopas 6azupyercs Ha cranmapre MOK 61850, a
TAaKXK€  OXBaThIBa€T COBPEMEHHbIE TEXHHYECKHE YCJIOBUS W  CTAHAAPTHl IO
MIPOEKTHUPOBAHUIO, YIIPABICHUIO MPOEKTAMU, KOMMYHHKAIIMOHHBIMH MEXaHH3MaMH. OTO
CIOCOOCTBYET K TOBBIIIEHUIO COBMECTUMOCTH YCTPOWMCTB, YIPOINAET 3JEKTpUYECKHUE
COEJIMHEHUS W MOBbIIaeT crerneHs aBromatusanun [1C. Ilo cpaBHEHUIO ¢ TPaIUITUOHHBIMU
I1C, UIIC umeeT: KOMNAKTHYIO CTPYKTYpPY, BBICOKYIO CTENEHb WHTETPALlUH CUCTEMBI,
oOmuii oOMeH wuHpOpPMaILMEH, BBICOKYI0 O0€30MaCHOCTh M HAASKHOCTb, MPU ITOM
MpeaCTaBIsis co00il SHEeprocOeperaroIyro 1 SKOJIOTHYHYIO MOACTAHIIHIO.

B mHacrosimee Bpemsi 4WacTo ISl MEpenadd JUCKPETHBIX CHTHAJIOB MEXIy
tepMuHanamMu P3A ucronbs3yroTcs AUCKpeTHBIE BXOAbI M BBIXOAHBIE pene. [lepenaua
CHTHAJIa TIPH 3TOM OCYIIECTBIISICTCS MOJA4Yell ONEpaTHBHOTO HAIMPSDKEHHS TOCPEICTBOM
3aMBIKaHMs BBIXOJIHOTO peJie OJHOTO TEPMMHAIA Ha IUCKPETHBIN BXOJ] IpYroro TepMHUHAIA.
Takoit cioco0 nepenaun nHGOpPMAITUK UMEET CIIeIYIONNEe HEOCTATKU:

- MCHBIICC KOJHUYCCTBO NCPCAABACMBIX CUTHAJIOB — 3daBUCUT OT KOJIMYCCTBA
AUCKPETHBIX BXOAO0B U BBIXOJHBIX PECJIC,

—  OousplIO€ KOJMYECTBO KOHTPOJIBHBIX KaOesed, KOTOphIE CBSA3BIBAIOT MEXKIY
coboif mkadsr P3A;

- OTCYTCTBHUC KOHTPOJIA CBA3U MCKAY TCPpMHHAIAaMU P3A, T.€C. BOBMOXXHOCTbH
TOT'0, 4YTO Ha )II/ICerTHHﬁ BXOA MOXCET IMOCTYIHUTH JIOKHBIA CHUTHAaJ IIpy 3aMbIKaHWU Ha
3CMJIIO B LICIIH MICpEaavYu CUrHaJ1a.

Ontuueckue TpanchopMaTopbl TOKa
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[udpossle n3MepuTenbHbie TpaHCHOPMATOPHI MEPEIAI0T MIHOBEHHBIE 3HAYCHUS
HamnpspDKEHUss M TOKOB 1o mporokony MDOK 61850-9-2 ycrpoiicTBaM HM)KHETO YpPOBHSI
npucoeauHenus. CymecTByeT ABa BHIA MU(PPOBBIX H3MEPHUTEIBHBIX TpPaHCHOPMATOPOB:
ONTUYECKUE U JNEKTpoHHbIe. ONTHYECKHE U3MEpUTENbHbIE TpaHCHOPMATOPH WIIH
BOJIOKOHHO-oNTHUYecKe aatunku Toka (BOT) sBnsitorcs Hambosee mpeanouTUTEIbHBIMU
IPU CO3/IaHUU CHUCTEM YIPaBJICHUS M AaBTOMAaTU3alUd LU(POBON MOACTAHIUHU, T.K.
KCMOJIb3YIOT ~ WHHOBAUMOHHBIA ~ NPUHLMI  U3MEPEHUH, MCKIIOYAIOMIMK  BIIMSHHE
ANEKTPOMArHUTHBIX TOMEX. DIIEKTPOHHbBIE U3MEPUTEIbHBIE TPaHC(HOPMATOPhl 0a3UPYIOTCS
Ha 0a3e TPAAWIMOHHBIX TPaHCHOPMATOPOB U UCHOIB3YIOT CICIHATU3UPOBAHHBIC
aHaJIoroBo- 1M(poBbIE MPeodpa3oBaTEIH.

[IpenmyniecTBa MPUMEHEHHS ONITUYECKUX TPaHC(HOPMATOPOB:

—  BO3MOXHOCTh  MacIITaOHOrO  MpeoOpa3oBaHHMS W  HM3MEPEHHs]  Kak
nepemeHHoro (no 100 kA), Tak ¥ NOCTOSHHOTO MM uMIyinbcHOro (o 600 xA) Toka
pa3INyYHbIX ypoBHeH Hanpspkenuii (10 800 kB);

—  OINTHUKO-DJICKTPOHHOE  MAJIOMHEPIIMOHHOE  IPeoOpa3oBaHHE  CBETOBBIX
CUTHAJIOB C OTCYTCTBHEM SIBJICHUI THCTEpPE3UCa, MATHUTHOTO HACBIIICHUS U OCTATOYHOTO
HaMaronmivmBaHHA, XapaKTCPHLBIX JJIA SJICKTPOMArHMTHBIX aHAJIOrOB W OrpaHMYUBAIOINUX UX
JMHAMAYCCKHI JUANa30H U TOYHOCTh U3MEPEHHUIA,

—  Oompmoit quaamuveckuit quamaszoH (0,1-200% I1HOM) 1 BBICOKast TOYHOCTD
(0,1-0,2%) s u3MepeHHH ¥ 3alUThl TOKOBBIX II€NEH, JOCTUTacMble 3a CYET
UCIIOJIb30BaHUs TMOJIIPU30BAHHBIX CBETOBBIX CHTHAJIOB W WX HU(PPOBOH 0O0pabOTKH; TpU
9TOM OJHO M TO JX€ H3JACIHE, B OTIWYUE OT OJJICKTPOMArHUTHBIX AaHAJIOIOB, MOJKET
UCIONIB30BaThCs Mpu 10-KpaTHO pa3Inyaromuxcsl IEPBUYHBIX HOMUHAIBHBIX TOKAX 3a CYET
3JICKTPOHHOM MEePEHACTPOUKHU KOADOUIIMEHTOB TpaHCchOopMaIuu;

—  LIMpOKas IoJioca MPOMYCKaHUs CUTHANOB (He MeHee 6 kI'11), mo3Bostomas
IPOM3BOJIUTH MOJHBIN aHAJIN3 HE TOJBKO KOJMYECTBA, HO M KauyecTBa IJIEKTPOIHEPTHU B
yacTu rapMoHHK (10 100 rapMOHMK) U NIEPEXOIHBIX MPOLIECCOB (IS 3aILUTHI);

—  BO3MOXXHOCTb MHTEIpali B U3MEpHUTEIbHbIE U HH(POPMAIIMOHHbBIE CHCTEMBI
C UCIOJIb30BaHUEM PA3INYHBIX UHTEP(ENCOB — AaHATIOTOBBIX, TUCKPETHBIX U IIUPPOBBIX — U
UCKIIIOYEHHUEM BIIMSIHUSA BTOPUYHOM HArpy3KH Ha IPOLECCHl U3MEPEHUS;

—  TOJNHAas DJKOJOro-, MOXKapo-, B3PBIBO- M 3JEKTPOOE30IMacCHOCTh 3a CYET
OTCYTCTBHS BPEIHBIX BEIIECTB M AJEeKTpomnpoBoasanmx marepuanoB B BOJT, a Takxke 3a
CUCT HCIIOJB30BaHUs MaJIOMOIIIHBIX CBCTOBBIX CHUI'HAJIOB, HCKIOYAOIIUX BO3MOXHOCTH
UCKPEHUS U BO3TOpaHMS B HEIITATHBIX CUTyalUsX (HampuUMep, Mpu OOpBIBE ONMTHYECKOTO
BOJIOKHA);

— BBICOKass  INOMEXOYCTOMUMBOCTh K  DJIEKTPOMAarHUTHBIM  IIOMEXaMm,
MO3BOJISIONIAsT MOHTUPOBATh M3JCNUS B CJIOXKHOM 3JIEKTPOMArHUTHOW 0OCTaHOBKe 0e3 ee
MPEABAPUTENILHOTO aHAIM3a U KOPPEKLIUY;

—  HHU3Kasg BOCIIPUUMYHUBOCTD K BUOpaLUsIM u
MU3MEHEHUSIM TeMIiepaTypsl;[ 12]

BOJIOKHO

> & J—Toxosep,yw,aa LIMHa
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Pucynok 6.1-KoHCTpyKIusi 37IEKTPOHHOTO ONTUYECKOro TpaHchopmaTopa ToKa

JlanHble OT IUQPOBBIX HM3MEPUTEIBHBIX TPaHC(HOPMATOPOB, KaK ONTHYECKUX, TaK U
AIIEKTPOHHBIX, IPUXOIAT Ha MYJBTHIIPEKCOPHI (merging unit).

MynbTHIIEKCOp - 3TO  YCTPOMCTBO, IO3BOJIAIONIEE MEpefaBaTh IO  OJHOW
KOMMYHHUKAIIHOHHON JTMHUU OJHOBPEMEHHO HECKOJIKO Pa3IMYHBIX MOTOKOB JaHHBIX. B Hamem
cllydae MPOHMCXOAUT MpeoOpa3oBaHHE CHTHAJIOB C ONTOBOJOKOHHBIX JIMHUM JUIS AajbHEHIICH
nepenaun 1o cetu Ethernet mo crammapry MOK 61850-9-2 B ycTpoiictBa ypOBHS
npucoenunenus (konrposwiepsl ACY TII, P3A, ITA).

IIpoToKo0IbI CBA3U B JHEPreTHKE

B Hacrosimee BpemMsi K OCHOBHBIM OOJAcTSIM NPUMEHEHUS CUCTEM Iepelayu
JAHHBIX MOXHO OTHECTH cucTeMbl P3A, nucnerdepckoro W aBTOMATH3UPOBAHHOTO
TEXHOJIOTUYECKOIO YIpaBlIeHHUs 3leKTposHepreTuueckumu odbektamu (ACTY), a Takxke
CHUCTEMBbI aBTOMaTU3HPOBAHHOI'O Y4€Ta SHEpropecypcoB. B pamkax 3TuX CHUCTEM peliaroTcs
CIIEYIOIINE 3a]JauHu:

—  Iepenaya JaHHBIX MEX]y JOKaJIbHBIMHU YCTpoiicTBaMu Tenemexanuku (TM),
yctpoiictBamu P3A u rieHTpanbHol preMonepenatorieii cranmueit (LITIC);

- nepcaada 1aHHbIX MCKAY 00BEKTOM U JAUCIICTYCPCKUM LHECHTPOM;,
- nepeaada AaHHbIX MEKAY AJUCIICTYCPCKUMU HCHTPAMMU,
- CHUCTCMBI YUCTa,

—  Iepenaya JaHHBIX OT MPUOOPOB yUyeTa B YCTPOICTBa cOopa U mepeaadu
nauubix (YCILI);

—  nepenava naHHelx ot Y CII/I Ha cepsep.

B gactu cucrem P3A MOXHO OTMETUTH CiEAyIOIIee: HECMOTPS Ha TO, 4TO cOOp
naHHbIX ¢ ycrpoiictB P3A B ACTY B nudpoBoM ¢opmare cran BHEAPATHCS ¢ MOMEHTa
MOSIBJICHUST IUQPPOBBIX YCTpoilcTB P3A, CBs3M MeXIy yCTpOWCTBaMU IO- MPEKHEMY
OpPraHMU3YIOTCS aHAJIOTOBBIMU LIETISIMHU.

Jlig mepenady JaHHBIX MEXIY JUCHETYEPCKUM LIEHTPOM M 0OBEKTOM, Ha JIaHHBIN
MOMEHT, 4acTO MCHOIb3YIOT MpoTokoisl MOK 60870-101/104. [Ins Takoil cucTeMsl CBA3U
XapaKTepHO, 4To:

—  TPOTOKOJIBI IEpeJayd, KOTOpbIE HCIOIB3YIOTCI B  JHUCIETYEPCKOM
YIPaBJIEHUH, YaCTO MOTYT OTJINYATHCS OT MMPOTOKOJIOB, NpuMeHsieMbIX Ha [1C;

—  MOXeET BO3HHUKHYTb NpoOJieMa HalaJKd U OTCICKUBAHMS (TAKXKE UTEHHS)
aBapUMHBIX PEKUMOB H3-3a TOTO YTO HET OJJHOM CUCTEMbl HAUMEHOBAHUM CUTHAJIOB T.€. HET
YHU(UITUPOBAHHOCTHU CUTHAJIOB.

—  Moxer npou30WTH TMOTEPs JAaHHBIX MPU IEPEBOJE CUTHAIOB M3 OJHOTO
IIPOTOKOJIA B APYTOH.

Heo6x0a1Mo OTAEIBHO OTMETHTH OO0JIBIIOE KOJTUYECTBO MPOMPHUETAPHBIX TPOTOKOJIOB

T.€. (UPMEHHBIX NPOTOKOJIOB, KOTOPbIE MMEIOT CBOIO crneuuduxy peamuzauuu. s toro

4TOOBI MPOTOKOJ MOJIYYMJI HIMPOKOE PacCHpOCTpaHEeHHEe HEOOXOAMMO OOJbIIOEe KOJIHMYECTBO

KOHBEPTEPOB, XOPOILIYI0 KBAIM(HUKAIMIO MEpCOHaja U JOCTATOYHBIA oOmbITa paboThl C

Pa3IMYHBIME MIPOTOKOJIAMHU. DTO BEAET K CIOKHOCTH CHUCTEMBI M PA3IUYHBIM IpodiemMam
IIPY PaCIIUPEHUH U DKCILTyaTaluu
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PACNPEQENUTENBbHAA CETb AWCNETYEPCKWIA LIEHTP
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Ycrpoiicrea P3A Kourponnepoi TM yyera

Pucynok 6.2— Cxema opranu3anuu nepeiavyn JaHHbIX 10 cragaapra MOK 61850
MODBUS

[Iporoxon Modbus — ouH U3 caMbIX pacHpOCTPAaHEHHBIX CETEBBIX MPOTOKOJIOB
JUIs MHTETpallMd yCTPOWCTB pelevHOM 3amuTel U aBToMaTku B cucreme ACTY,
CO3/IaHHBII MO NPHUHLHUIY «KIUEHT—CepBep» (MM «BenyllUid — BeaoMblii»). [Iporokon
NOMYJISIPEH BO MHOTOM OJlarojapst €ro OTKpBITOCTH, IO3TOMY MHOTHE YCTpOICTBa
MOAJEPKUBAIOT ATOT MPOTOKOJ. Takke HpUMEHsAeTcs A Iepefadyd HHQOpMaluu o
MOCJIeI0BaTeIbHBIM JTHHUAM cBsi3u RS-232, RS-485, RS-433, u mo cetu TCP/IP (Modbus
TCP).

K ocHoBHbIM HenoctaTtkam Modbus MOXHO NMPUYUCIUTE CETEBOM OOMEH IO TUITY
«BENYIUN — BEOMBIiI», UYTO HE TIO3BOJIIET BEJOMBIM YCTPOWCTBAM IepelaBaTh JaHHbBIE 1O
Mepe MX TMOSBJIEHUS U IO3TOMY TpeOyeT MHTEHCHBHOTO OINPOCAa BEJOMBIX YCTPOWCTB
BEIyIIUM. OTO CYIIECTBEHHO OrpaHUYMBAeT NPUMEHUMOCTh cTaHaapra Modbus B
cUCTeMaX peryJupoBaHMs pealbHOro BpeMeHH. Takke He MperycMOTpeH crocol, ¢
MTOMOUIBI0 KOTOPOTO MOAYMHEHHOE YCTPOMCTBO MOTJIO Obl OOHAPYXHUTh MOTEPIO CBSI3U C
BEIYLIUM.

IMTPOTOKOJI MK 60870-5-101/103/104

IIpotokon MDK 60870-5-101 mpenHasHaueH Ui Tepelayd  CHUTHAJIOB
tenemexaHukuku B ACTY, omnpepenser mnepenauy cur"anoB wmexnay HIITIC wu
KOHTPOJIMPYEMBIMH IIyYHKTaMu , Takxke Mexay cepepamu SCADA. Kak u mpoTtokon
Modbus mocTpoeH Ha apXHUTEKTYpe «KJIMEHT-CEpBEp» U MpelHa3HayeH JUIs Iepenayu
JaHHBIX 110 TMOCJIEJOBATeNbHBIM JHHHUSIM CBs3u RS-232/485. Hwmeer dYHCleHHYIO
aapecanuro. Ecte Oydep coObITHIl M mepeava JaHHBIX ¢ METKaMH BpeMeHH. biaromaps
Oydepuzanuu coOBITHI, KOTOPBIE MPOU3OIUIN 1O ONpPENEIIEHHOMY CUTHally, HE TepsIOTCS
JaHHBIE U HE TepsieTcs MPUBSI3Ka 110 BPEMEHHU.

[Ipotokon MOK 60870-5-104 sto pacumupenue nporokona MOK 60870-5- 101 u
oTpeesieT UCIOIb30BAaHNE CETEBOTO MoCTyma 1o npotokony TCP/IP. Otu cranmaptel He
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MO/IPa3yMEBAIOT HATMYME CEMAHTHYECKON MOJENM JAaHHBIX T.e. aOCTPAKTHOW CXEMBI WU
MOJIETIN, KOTOpasi OMUCHIBAET KOHIICTIT B3aUMOJICHCTBHS MKy YCTPOMCTBAMH.

IMporokon M3BK 60870-5-103 mpenHazHaueH Il 0OECIEYEHHUS BO3MOXKHOCTHU
WHTETpAaIlMM B CHUCTEMY YIpaBJICHHUS SHEpProoobekta yctpoiictB P3A. B ornuume ot
crangapra MDOK 60870-5-101/104, on onpenenser HH(OIOTUYECKYIO MOJENIb IS
(¢bukcupoBaHHOr0 Habopa JaHHBIX, ¢GopMHupyeMbIX ycTporictBamu P3A. OnmHuMm U3
OCHOBHBIX HeZ0CcTaTKOB MpoTokoiaa MOK 60870-5-103 sBisieTcsi OTHOCUTENIBHO HEBBICOKAS
CKOpPOCTb MepeIayu IaHHBIX.

[Tpotokonmsr MOK 60870-5-101/103/104 obecrieunBaioT JOCTaTOYHO BBICOKYIO
(YHKIIMOHATBPHOCTh TPU  PEIICHUH 3a/ad  TeJCYNpaBleHUs, TEIECUTHAIM3AIUNA U
TEJIEU3MEPEHUI, MHTErpalluy JTAHHBIX YCTPOWCTB B CHCTEMBI yNpaBiieHUs. B oTindme ot
Modbus oHHM TMO3BOJSIOT TaKXe OCYIISCTBIATH CIOPAIUYECKYIO Iepefady IaHHBIX ¢
YCTPOMCTB, T.€. NPOBOIUTH IEpeaady, Korja 3T0 HeoOXoauMo. B OCHOBY MpoTOKOJIOB
MOJIOKEH OOMEH Ta0JIMIlaMy CUTHAJIOB, IPUYEM THUIIbI JAHHBIX, KOTOPBIMH OCYIIECTBIISIETCS
O00OMEeH, JKeCTKO (UKCHUPOBAHBI. B I1eI0M, MPOTOKOIBI XOPOUIO MOAXOIAT Uil pPEIICHUS
OMMCAHHBIX BBIIIE 33/1a4, OJHAKO 00Ja/lal0T HEKOTOPHIMU HEIOCTAaTKaMH: MPOTOKOJBI HE
MPeIyCMaTPUBAIOT BO3MOXKHOCTh IEpeladyd CHUTHAJIOB peajbHOro BpemeHu. Ilox
CUTHAaJIaMH peajbHOr0 BPEMEHU MOHHMAIOTCS JaHHBbIE, KOTOPHIE JOJKHBI MepeaaBaThCs B
TEMIIe Tpolecca ¢ MHUHUMAIbHO BO3MOXHBIMH BBIICPKKAMH BpPEMEHHU, K KOTOPBIM
OTHOCSITCS, HApUMepP, KOMaH/Ibl OTKIJIIOUEHUS, Tiepefjaua MITHOBEHHBIX 3HAYEHHU TOKOB H
HaNpsOHKCHUH OT HM3MEpUTENbHBIX TpaHcopmaropoB. [Ipu mepenavye TakuX CHUTHAIOB
3aJIep’)KKM B KaHalle CBSI3M SABISAIOTCA KPUTUYECKHMMH. ODTOT HEJOCTAaTOK HE CBSI3aH C
BO3MOKHOCTBIO CHHXPOHH3ALIUU YCTPOUCTB C €MHBIM CEPBEPOM BPEMEHH.

W3 xpaTkoro aHanmsa NEpeYUCIEHHBIX MPOTOKOJIOB BUIHO, YTO OHH JOCTAaTOYHO
YCIICIIHO TIO3BOJISIFOT PEATM30BBIBATH 33/1a4H TUCIIETYEPCKOTO YIPABJICHUS M MHTETPAIUN
JaHHBIX B CHUCTEMBI YIPaBJICHUS, OIHAKO HE TO3BOJIAIOT pPeaTn30BbIBATH (PYHKIIHH
pearbHOr0 BpeMEHH (Takhe Kak Iepeada JUCKPETHBIX CHUTHAJIOB MEXIY YCTPOHCTBAMH
P3A, nepenaya MrHOBEHHBIX 3HAUEHUN TOKOB U HATIPSKEHUH ).

KOHTPOJIBHBIE BOITPOCBHI

Oxapaktepusyiite nporokoa MOK 60870-5.

Oxapakrepusyiite mpotokoa Modbus.

HazoBute npeumyiiecTBa NpUMEHEHUS! ONTHYECKUX TPAaHCPOPMATOPOB
HazoBure otnuuurenbHble 4epThl HUGPOBON MOJICTAHIINH

N e

Ilpakmuueckasn paboma Ne 7
CTAH/IAPT M3K 61850

Lesb: U3y4nTh CTPYKTYPY U pOoTOKOIIBI cTanaapra MK 61850
Ocnoevl meopuu:

Pab6ora nmanm crammaprom MDOK 61850 nawamace B 1995 romy, Bemach OByms
HE3aBUCHUMBIMH, TapajljielbHO Pa0OTAIOMMMHU TPYNIaMU: OJHA W3 HUX, 0Opa3oBaHHAs
UCA, 3anumanach pa3pabOTKoW oOOmmX OOBEKTHBIX MOJIEIEeH IMOACTAaHIMOHHOTO
o0opynoBaHus ; BTOpas, OOpa3oBaHHasg B paMKax TeXHHuYeckoro komurtera 57 MOK,
3aHMMajach CO3JJaHMEM CTaHAapTa Ha MPOTOKOJ Mepelaydl JaHHBIX ISl MOJACTaHIUH.
ITo3nuee, B 1997 roay, paboTsl o0eux rpymm OblIM OOBEIUHEHBI MOJA 3THJI0W paboueit
rpynmel 10 TK 57 MOK u Bonwmu B ocHOBY ctanaapta MOK 61850. O6nacts mpuMeHeHUs
crangapta MOK 61850 3T0 crcTeMbl CBSI3M BHYTPHU MOJCTAHIIMKN. DTO HAOOP CTaHAAPTOB, B
KOTOPBIM BXOJAT CTaHAAPT IO OJHOPAHIOBOM CBSA3M U CBSI3U KIIMEHT-CEPBEP, CTAaHAAPT IO
CTPYKTYype M KOH(PHUIypalHuu MOACTAHIMH, CTAaHAAPT MO METOJIUKE MCIBITAaHUH, CTaHIapT
9KOJIOTUYECKUX TPeOOBAaHUH, CTaHIAPT IPOEKTA.
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OcHOBHBIM TpeOOBaHMEM K cHCTEME cOOpa JaHHBIX B CTaHAApTe SBISIETCS
o0ecriedeHrne CIOCOOHOCTH MHUKPOIIPOIECCOPHBIX AJIEKTPOHHBIX YCTPOHCTB K OOMEHY
TEXHOJIOTHYECCKUMHU n APpyruMu JaHHBIMHU. CTaHI[apT MNpCaABABIIACT CJICOAYIOIINC
TpeOOBaHUS K CHCTEME:

— BBICOKOCKOPOCTHOM o0MeH TaHHBIMU
MHUKPOIPOLIECCOPHBIX JIEKTPOHHBIX YCTPOMCTB MEXIAY COOOH .

— MPUBSA3KA K NOACTAaHUIUOHHON JIOKAIBHOW BBIYUCIUTEIBHON CUCTEME .
— BBICOKAs HAJAEKHOCTD.
— rapaHTUPOBAHHOE BPEMS IOCTABKU.

—  ¢yHKIHOHATIbHAS COBMECTUMOCTh 00opyoBaHUs
Pa3IMYHBIX [IPOU3BOJUTEIEH.

— CpelCTBa MOACPIKKH YTSHUS OCIIMUIOTPAMM | repeaaqn Ghansios.
- KOH(UTYpHpOBaHUE, TAKIKE aBTOMATUYECKOE KOH(PHUTYpUpOBaHNE.

— noaaepkka GyHKIUNA 6€30MacHOCTH.

OcHoBrble 3amaun MDK 61850 310 0OecnednTh BBICOKOCKOPOCTHOW OOMEH
unpopmanuein MDY pasupix npousBoguteneit mexay coboir u ACY TII, cnenarb
OYKBCHHYIO YHH(DHUIIMPOBAHHYIO aapecanuio JUisi YAOOHOCTH HAJATKU U OTCIC)KUBAHUS
aBapUIHBIX PEXHMOB U 00ECHEYUTh HAJEKHYIO PabOTy CHUCTEMbl aBTOMATHU3HUPOBAHHOTO
MIPOCKTUPOBAHUS.

Cranpaptr MOK 61850 npennaraer MCnojab30BaHUE TPEX MPOTOKOJIOB Nepeaadyu
JaHHBIX (PUCYHOK 7.1):

MMS (cranmapt ISO/IEC 9506) — mpoTokoa mepenayd AaHHBIX peaJbHOro
BPEMECHHM M KOMAaH] JHUCIIETYCPCKOTO YIPABICHUS MEXIY CETCBBIMH YCTPOWCTBAMU W/WIIH
MPOrpaMMHBIMH TIPUIIOKEHUsAMU. Vcronb3yeTcss s nepenaddl JaHHBIX OT TEPMUHAJIOB
P3A B SCADA cucremy juisi nanbHeWIen BU3yannu3aiu.

GOOSE — mpotokon mepenaud JaHHBIX MEXIy TepMHUHAJIaMH O COOBITHSX Ha
MOCTAHIINH.

SV - nmpotokon mepenayd OHU(POBAHHBIX MTHOBEHHBIX 3HAY€HUH OT
M3MEPUTENBbHBIX TPAHC(HPOPMATOPOB TOKA U HAIIPSHKEHHUS.
2 Mepepava panubix 8 UYC / PAY
é < Hacrpo#ka CuHxpoHu3auma
2 ;, SCADA  obopyaosanns BpeMeHn
bt
=8 a m Wnio3 @
:g $
a ' s b4 4
K] | l jt GOOSE | |
Wuxa
CTaHUUK = -
= 8 P
2N E o = OEY
qr" - = =
3 d B nay nay nay
AR
g 2 nay nay nay
& S———
c - - 0 Brarrs U [ B o i
2 InexTponuniA || InexTpommbi
v 60K 6nox I
§ T | B
> K BONOKOHHO-ONTUHECKMM
AaTUMKAM TOK3 U HaNPAXEHUA
MNpucoeavHenue 1 MNpucoeaunenue 2 lNpucoeauHenue N
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Pucynok 2.1- Cxema ucnonbs3oBanus npotokosioB MOK 61850

Crtpykrypa cTannapta npeactaniseT co0oil 10 OCHOBHBIX pa3enioB, yKa3aHHBIX B

Tabmuie
Ne HasBanmue
1 Benenue u oOmmii 0630p
2 I'noccapuii TepMUHOB
3 OcHoBHBIE TPeOOBaHUS
4 VYnpasieHne CHCTEMON U TPOSKTUPOBAHUEM
5 TpeGoBanust cBsi3u K QYHKIUSAM U MOJIENISM YCTPOICTB
6 S3bIK onMcaHus KOH(GUTYPALUU CBA3H MEKIY MUKPOIIPOIIECCOPHBIMU
AJIEKTPOHHBIMU YCTPONCTBAMM IOCTAHLIAN
7 OcHoBHasl CTpYKTYpa CBsI3U AJis1 000pyIOBaHUS TOJICTAHIIMH U MTUTAIOIIEH
JVMHAN
7.1 — Merogs! u Mmogenu
7.2 — AoGcrpakTHbiii unTepdeiic cepsuca caszu (ACSI)
7.3 —  Kiraccet 06mmx ganuabix (CDC)
7.4 — CoOBMECTMMOCTb KJIaCCOB JIOTHYECKUX Y3JI0B M KJIACCOB JJAHHBIX
8 Onucanue creruduueckoro cepsuca cBszu (SCSM)
8.1 — Ornucanne nepenaun JaHHBIX 110 npotokory MMS (MCO/MBK
9506 — Yacte 1 1 Hacts 2) u o nporokory MCO/MOK 8802-3
9 Onucanue creruduueckoro cepsuca cBszu (SCSM)
9.1 — BpiOopouHble 3HaU€HUS 110 MOCIIEA0BATEILHOMY HEHAINpaBIEHHOMY
MHOTOTOYEYHOMY KaHaJy epeayy TaHHBIX THIA TOYKa-TOYKa
9.2 — Bribopounsie 3nauenus mo MCO/MOK 8802-3
10 [IpoBepka Ha COBMECTUMOCTh

Yactu 3, 4 u 5 Crangapra Ha4MHAIOTCS C OMpeAeseHHs OOIMMX U KOHKPETHBIX
(YHKIIMOHATBHBIX TPeOOBaHUI K KaHallaM CBSI3U IMOJACTAHIUHU (KOTOpbIE OBLIM H3JI0KEHBI
BbIlIE). DTU TpeOOBaHMS B JalbHEHIIEM HCHOIB3YIOTCS B KAaueCTBE 3aJal0IUX (DYHKIMN
JUIS  ONpEeNeNeHHus HeOoOXOMUMBIX MOJeNed JaHHBIX M OOCHY)KHMBaHHUS, MPOTOKOJA
NPUKIIAAHON TporpaMMbl M 0a30BBIX CPEJCTB MEpeAayd AaHHBIX, CETH, KaHaja Iepenadyu
NaHHBIX W (U3MYECKHUX YpPOBHEH, KOTOpbIE JODKHBI COOTBETCTBOBATH  OOLIMM
TpeOOBaHUSIM.

OcHOBHas1 KOHUEMIUS ApXUTEKTYphl, IpuHATad B cranaapre MOK 61850, cocrout
B a0CTparMpoOBaHHOM OINPEAEICHUN DJIEMEHTOB JAHHBIX UM OOCITYXHBaHMSA, T.. CO3JaHHE
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3JIEMEHTOB WJIM OOBEKTOB JAHHBIX U CEPBUCHBIX (YHKIMI HE 3aBUCHUT MPOTOKOJIA HUKHETO
YpOBHS. AOCTpakTHBIE OINpEAENCHUS MO3BOJIAIOT PACHpPEeIUTh OOBEKTHl JTaHHBIX U
CepBUCHBIE (DYHKIIMH IO JHOOOMY JApPYyroMy MpPOTOKONY, €CJIM OH COOTBETCTBYET
TpeOOBaHUSAM JaHHBIX M oOciayxuBaHus. OnucaHue aOCTPaKTHBIX CEPBUCHBIX (PyHKUUN
MPUBOAMTCS B YacTu 7.2, a abCTpaKTHOE Mpe/ICTaBIeHNe 00bEKTOB JaHHBIX (OTHOCUTEIHHO
JIOTUYECKUX Y3JI0B) coaepxkutcs B 4yactu 7.4. Ilockonbky OOBEKTHI JAAHHBIX COCTOAT U3
O0IIMX CTaHIAPTHBIX YacTel (TaKUX KaK COCTOSIHUE, YIpPaBICHHE, M3MEpPEHHE, 3aMeHa),
Obuta pa3paboTaHa KoHIeMIMs KiaccoB obmux maHueix CDC — common data class,
KOTOpBIE OINPEAEIAIOT CTAaHJAPTHBIE COCTABHBIE IEMEHTHI, C IOMOUIbIO KOTOPHIX MOYKHO
co3/ath OoJiee CIIOKHBIE COCTaBHbIE OOBEKTHl MaHHBIX. OmucaHue 3JIEMEHTOB KJIacCcoB
OOIIMX JAHHBIX IPUBOJIUTCS B 4acTu 7.3.

[Tocne Toro natorcsa aOCTpaKkTHBIE OINpeAeNieHUs HaHHBIX M OOCIyKUBaHHUS,
MIPOUCXOJUT MOCIEAHUN ITAIl — ITO «IIPeoOpa3oBaHNe)» aOCTPAKTHBIX CEPBUCHBIX (DYHKIIMIA
B jelictByromumii mportokon. Pasmen 8.1 ompenenser mpeoOpazoBaHue aOCTPaKTHBIX
O00BEKTOB JaHHBIX U CEpBUCHBIX (PyHKIMI B cTrangapt MMS nmns mepenaun cooOmieHui
BHYTpHU cuctembl. Paznenst 9.1 u 9.2 onpenenstoT BEHIOOPOYHBIE U3MEPEHHBIC 3HAUCHUS B
kanpe naHHbix Ethernet. B wactu 9.2 maercs onrcanne TEXHOJIOTUYECKOW ITUHBI.

B yactu 6 npuBoauTcs onucaHue si3bika KoHQuUrypuponanus nojacraniuu (SCL).
On npencrarisier coboit hopManpHOE onMcaHue OTHOHmEHUH Mexkay ACY MOACTaHIMH U
camoii moncrtaHiueil. Ha mpukiagHoM ypoBHE MOXXHO OINHCAaTh CaMmy TOIOJIOTHMYECKYIO
CTPYKTYpY pactpenyctpoiictBa u ee otHomenue Kk ¢yukmusm ACY TIC (moruueckum
y3/aM), CKOH(UTypUPOBAaHHBIM Ha MHUKPOMPOIIECCOPHBIX JIIEKTPOHHBIX YCTPONCTBAX.
Kaxxnoe ycrpoiictBo momkHO mnpenocraBute SCL  (aiiin, B KOTOPOM OIKCHIBACTCS
CaMOKOH(UTYpUPOBaHUE MOCTAHIINU.

CTPYKTYPUPOBAHME UMEH

OObIuHBIE TPOTOKOJBI TPATULMOHHO OMPEAEISAIOT, KaK MepeJaroTcst OUThI JaHHBIX
no mnpoojgamM. OJHaKoO, B TakKUX MPOTOKOJAX HE KOHKPETHU3UPYETCS Kak CleayeT
CHUCTEMATHU3UpPOBaTh JAHHBIE YCTPOMCTB g HMX IpuMeHeHus. [Ilpm Takom mnoaxoxe
TpedyeTcs BPYUYHYIO CKOH(PUTYpPHPOBAaTH OOBEKTHI U OTOOPA3UTh UX B BHUJE MEPEMEHHBIX
OHEPrOCUCTEMBl W HOMEPOB pErucTpa HWKHEIO YPOBHS, WHJIEKCOB, MOAYJEH
BXOA0B/BbIX070B, W T.A. Crammapt MDOK 61850 yHuKameH TeMm, 4TO OH HE TOJBKO
KOHKPETH3UPYET  DJIEMEHThl  MPOTOKOJA  T.6.  ONHCHIBAET, Kak  IE€pPEeNaroTcs
nH(pOpMAallMOHHBIE OWTHI 1O TMPOBOJAM, HO U TMPEJOCTaBISET TIOJHOE OIMCAHHE
npeoOpa3oBaHusl JaHHBIX YCTPOMCTBAMU SHEPrOCHUCTEMBI B Takylo (opMmy, KoTopas
COBMECTMMA C YCTPOWCTBAaMHM BCEX THIIOB pA3IMYHBIX npousBoautened. Cranmapr
MO3BOJISIET chenaTh CaMOKOH(urypupoBanue oOopynoBanus. Hampumep, eciau Bbl
yctaHaBinuBaere Moaynb Bxoga TT/TH B tepmunan no cranmapty MOK 61850, To
TEpPMHUHAJI cCaM MOXET OOHApYXHUThb 3TOT MOJAYJb U aBTOMAaTHYECKH, 0€3 B3auMOJeHCTBUS
MI0JIb30BATENsl C CUCTEMOM, BBIACIUTH €ro Kak M3MEepUTelIbHOe ycTpoiicTBo. HekoTopsie
ycrpoiictBa ucnonb3ytoT SCL ¢daiin s xoHdurypupoBanusi 0ObEKTOB, U HHKEHEPY
ClIeIyeT TOJbKO BBECTU 3TOT (haiin KoHUrypupoBaHus B ycTpoiicTBo. Toraa npuioxeHue
kinuenta cragaapra MOK 61850 mokeT wu3Bledb OmucaHus OOBEKTOB C YCTPOICTBa,
ITOJKJIFOYEHHOTO K CETH.

Cozpanne mopenu ycrpoiictBa no crapaapry MOK 61850 Haumnaercs c
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¢usnveckoro ycrpoiictBa. Pu3nyeckoe yCTPOHCTBO — 3TO YCTPOWCTBO, MOAKIIOUECHHOE K
cetu. Ou3nveckoe YCTPOHCTBO OOBIUHO HMMeEET ceTeBOi aapec. B kaxaom ¢usnyeckom
YCTPOHCTBE MOXKET OBITh OJHO WJIM HECKOJBKO JIOTHYECKUX YCTpOHcTB. Monenb
JIOTUYECKOro ycTpoicTBa 1o craaapty MOK 61850 mos3Bosser omHoMy (u3znueckoMy
YCTPOHCTBY ()YHKIIMOHMPOBATH B KAUECTBE MOYJISA- MOCPEIHUKA WIIM MAIIMHBI-IIUTIO3a JUIS
MHOTHUX YCTPOMCTB, T.€. SIBISITbCSI KOHLIEHTPATOPOM JIaHHBIX.

Kaxmnoe nornyeckoe ycTpOHCTBO HMMEET OJIUH WM OOJiee JIOTMYECKUX Y3JIOB.
Jlornueckuit  y3en (Cm. Tabmuiy 7.2) - 53T0 oOpa3oBaHMe TPYII JaHHBIX H
COOTBETCTBYIOIIUX CEPBHCOB C IMPUCBOCHUEM HMMEH, T.€. Ipyla, KOTOPYIO JIOTMYECKU
MOKHO C(OPMHUPOBATH ISl BHIMOJTHEHUS KaKOH-IMO00 QyHKIMU sHeprocucteMbl. Kaxkbii
KJIacC JIOTMYECKOTO Yy3jJa MMeEeT CTaHAapTH30BaHHOE O0O3Ha4YeHue, cocrosmee u3 4
cumBoJIOB. [lepBblii ompenenseT NPUHAANCKHOCTh K TPYIIE, OCTalbHbIE TPH — OOBIUHO
UCTOJB3YyIOTCs Kak abOOpeBuatypa ( B Hamem ciaydae CBR — Circuit BReaker -
BBIKJIIOYATENh). B criucke CHU3Y MpUBEIEHBI ONpe/IeNIeHNs] HEKOTOPBIX CUMBOJIOB:

—  aBTOMAaTHYECKOE YIpaBJICHUE — A

—  U3MepeHus - UMEHa HauuHalTCs ¢ OyKBBI — M;

—  teneynpasienue — C;

— obmue pynkuuu — G;

—  YCTaHOBJICHHE CBSI3U C ITOMOIIBIO HHTEpdeiica/apxuBupoBanue — |;
—  JIOTUYECKHE Y3JIbl CUCTEMBI — L;

— 3amura — P;

—  CBsI3aHHbIE ¢ 3aMTON — R;

— ATYUKA — S;

—  U3MepuTelbHbIe TpaHchopMaTopsl — T,

—  KOMMYyTallMOHHas anmnapaTypa (0J10K-KOHTaKThI) — X;
—  cuioBble TpaHchopMaTopsl — Y,

—  npyroe obopymoBaHue — Z.

Jlornyeckuii y3enm TakKe MOXKET WCIOIb30BaTh OCOOBIN mpeduKe, eciu
HE00XO0IMMO TOTIOJTHUTEIBHO UIACHTH(OHUIIMPOBATH TIOTHYECKUH y3eTl.

Kiacc XCBR
Nwms atpubyta Tun arpudyra [losicnenue O/H
LNName Hacnenyercs u3 kiacca J0rH4ecKOro ysia
JlaHHbIE
O6m1ast mHGOpMAIIHS IS JOTHYECKUX y3JI0B
Loc SPS MecTHOE ynpaBieHHe O
EEHeath INS CocrosiHME BHEIIHETO 000py10BaHUS H
EEName DPL HaumeHnoBaHue BHeLTHET0 000py10BaHUS H
OpCnt INS CyeTynK YncIia mepeKITFOUeHHII O

Opransl ynpaBieHus
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Pos DPS [TonoxxeHus BBIKITIOYATENS O
BIkOpn SPC bnokupoBka KOMaH/1 BKIIIOYCHHUS O
BIkCls SPC biokupoBKa KOMaH/I OTKIIOYEHUS (@)
ChaMotEna SPC Hanuume motopHOTro nmprBoja H

WNudopmanus o coCTOSIHUN

CBOpCap INS ['oTOBHOCTH BBIKJIFOUATEIIS

POWCap INS ['0TOBHOCTH TOYEUHOTO TIEPEKITIOUATENS

MaxOpCap INS ['OTOBHOCTH BBIKTFOYATEISI IPU TTOJTHON
3arpyske

(O/H — o0s3aTenbHBIN apaMeTp/Heo0s13aTeIbHbBIN)
Tabmuna 2.2 — CtpykTypa Jiormueckoro ycrporcrsa Beikimrouaress ( kiacc XCBR)

Kaxxaplii 57€MEHT MNaHHBIX B JIOTHUECKOM Y3JI€ COOTBETCTBYET TEXHMUYECKUM
xapaktepucTrkaMm kiacca oomux maHHbix (CDC) cormacro mpokomy MOK 61850-7-3.
Kaxxapiii kmacc oO1uX JaHHBIX OMHCHIBAET THUIl U CTPYKTYPY JAAHHBIX B JIOTHUECKOM Y3IIE.
Hamnpuwmep, cymectBytor kinaccet CDC st TaHHBIX COCTOSIHUS, U3MEPSEMBIX JIaHHBIX,
JaHHBIX PETYIUPYEMOTO COCTOSIHHS, JAaHHBIX PpEryJIHpyeMbIX aHaJIOTOBBIX YCTaBOK,
YCTaBOK COCTOSHUSI M aHAJIOTOBBIX YCTaBOK. Kaknplii Kiacc OOMIMX JaHHBIX HMEET
OTIpeIeIEHHOE UM U PsiJi CBOMCTB Kjlacca — Ka)J0e CBOMCTBO C OINpEAeTICHHBIM HMEHEM,
OTIpe/ICTICHHBIM BHJIOM M KOHKPETHOW Ienbio. Kaxaoe MHAUBUIyaIbHOS CBOWCTBO Kiacca
CDC npuHaIeKuT OIpeNeNeHHOW KaTeropuu, KOTopas o0pa3oBaHa IO MPU3HAKY
¢yuknuonaneHelx orpannuenuit (FC). Hampumep, B kmacce single point status
(omHomo3uMOHHOE cocTosiHue) SPS, mpencraBieHHoM B Tabnwie 2.3., BBEIEHBI
(YHKIIMOHATTLHBIC OTPAHHYCHUS JIJISI CBOMCTB:

- coctostHus — ST,
— MMOACTAaHOBOYHBIX 3HAUEHUI — SV,
— omncauuns — DC,

—  pacmupeHHoro onpezaeneHus — EX.
B sTom mpumepe cBoiicTtBa coctosiHus kiacca SPS cocrosaT u3 stVal (3Hauenus
COCTOsIHUS), q (IpU3HAKa KayecTBa) U t (METKU BPEMEHH).

Kinacc SPS
Nwms aTpubyta Tun arpudyra FC 3HaueHue/Anana3oH 3Ha4YeHUH
DataName Hacnenyercs u3 knacca Data
Jlannbie
cocmosiHue
stval BOOLEAN ST TRUE | FALSE
Q Quality ST
t TimeStamp ST
3amewjeHue
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subEna BOOLEAN 5\

subVal BOOLEAN SV TRUE | FALSE
subQ Quality SV
sublD VISIBLE STRING64 SV

KOHGhu2ypayus, onucanus u pacuupeHus

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

Tabnuna 2.3 — CTpykTypa Kiacca Tumna AaHHbix SPS

Mopenb ycrpoiictBa no crangapry MOK 61850 — 3to BupTyanbHass MOJEIb,
KOTOpasi HaYMHAeTCsS ¢ aOCTPAaKTHOrO 0030pa YCTPOWCTBA M €ro OOBEKTOB. DTa MOJIENb
ornucana B Yactu 7. 3aTem 3Ta MoJenb Mpeodpa3zyeTcsi B KOHKPETHBIM MakeT MPOTOKOJIOB B
paznennie MDOK 61850-8-1, ocHoBanuweiii Ha MMS, TCP/IP m Ethernet. B mpomecce
npeobpazoBanus o0bekToB MOK 61850 8 MMS, npotokon MOK 61850-8-1 onpenensier
METOJT TIpeoOpa3oBaHus JTaHHBIX MOJIEH B OOBEKT- mepeMeHHyr0 MMS ¢ NmpuCBOCHHBIM
MMEHEM, YTO MPHUBOJUT K €AMHCTBEHOMY, OJHO3HAYHO HACHTU(UIUPYEMOMY YyKa3aTeINto
KaKJI0T0 JIEMEHTA JJAHHBIX B MoJieTi. Harpumep, eciii nMeeTcs JIOTHIeCKOe YCTPOHCTBO C
umeHeM «Relay 1», coctosiee u3 oaHOrO Jorudeckoro y3na Beikimtouatenss XCBRI1, mis
KOTOPOTO BBl XOTHTE y3HATh PEXKHUM YIPABICHUS (IUCTAHIIMOHHOE WM MecTHoe). J[mst
3TOr0 HY)KHO CUMTaTh 00bEKT Ha Pucynke 7.2.

Relay 1/XCBRI1$STSLocSstVal

g i B i B B
ATpunbyT

SnemeHT

DaHHbIX
FC

Jlornyeckuit y3en
Jlornyeckoe yCTpoMCTBO

Pucynok 7.2— Ctpyktypa umenu odbekta mo MOK 61850-8-1

MMPOTOKOJ MMS

MMS — 3T0 KIMEHT-cepBepHBI MPOTOKOJ, pabOTAIONIMKA HAa ypOBHE 3 MOJENIU
OSI. Takum o6pa3om, oH paboraer ¢ IP-agpecaMm W MOXET MPOXOIUTH YEpe3
Mapuipytusatopsl. B oqHoM pabouem pexume, kiueHT (kak npasuino, SCADA wunu numo3)
OTHpPABIIAET 3aMpOC Ha COJEP)KAHME KOHKPETHOro 3JeMeHTa AaHHbiX B MDY, xoropoe
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umeer cepep MMS u upentuduuupyercs coum IP-agpecom. CepBep oOTHpaBisieT
3amnpaliMBaeMble JaHHBIE B OTBETHOM coobmennu Ha IP-anpec knuenTa. B apyrom pexume,
KJIMEHT MOXET 3a/JaTh IPAaBWJIO CEpPBEPY M OTIPaBKU OTYETa CIIOPATUYECKH IpU
MOSIBJICHUU COOBITHSL.

MMS omnpenenser:

- HA0Op CTaHJIAPTHBIX OOBEKTOB, HAJ KOTOPHIMHU COBEPIIAIOTCS OIEpaIiH,
KOTOPbIE JIOJKHBI CYIIECTBOBATh B YCTPOUCTBE (HAIIPUMED: YTCHHE U 3aUCh IEPEMEHHBIX,
CUTHAJIM3AIUS O COOBITHSIX U T.1I.),

—  Halop CTaHAAPTHHIX COOOUICHNUH, KOTOPBIMU OCYIIECTBISIETCS OOMEH MEXITY
KJIMEHTOM U CEBEPOM JIJIsl OCYILIECTBIICHHS ONIepalvii yIpaBlIeHuUs,

—  Habop MpaBHWJ KOJAUPOBAHUS dTUX COOOIICHUH (TO €CTh KaK 3HAYCHHUSI U
napameTpbl Ha3HAYAKTCs Ha OMTHI U OANTHI ITPH MEPECHUIKE),

—  Habop MIPOTOKOJIOB (mpaBuIa oOMeHa COOOIIECHUSIMU
MEXIY YCTPOICTBaMHU).

[Tporokor MMS cam 1o cebe He SIBISIETCS KOMMYHUKAIIMOHHBIM TTPOTOKOJIOM, OH
JIUIIb ONPeAeNsieT COOOIIeHNs, KOTOpbIe JOKHBI IepeaBaThCs Mo OmnpeAeseHHoM cetu. B
KayecTBe KOMMYHHUKAIIMOHHOTO mpoTokona B MMS wucnonssyercs ctek TCP/IP. O6mas
CTPYKTypa IpUMeHeHus: mpoTokona MMS ans peanusanuu cepBUCOB Mepeaayu JaHHBIX B
coorBercTBUM ¢ MOK 61850 npencrasiena Ha pucyHke 2.4.

OcHoBHOe Ha3zHaueHue npotokosna MMS — peanuzanus pyaxuit ACY TII,

TO ecTh cOOp MJaHHBIX TEJECUTHANM3AIMH W TeJIeHU3MEpeHH W Tmepeaada KOMaH]
TeJeyIpaBJICHUS.
s neneii cOopa wHpOpPMAMKU TIPOTOKOI MMS mpenocrapiser JIBE OCHOBHBIC
BO3MO>XHOCTH:

—  c0Op AaHHBIX C UCTIOJIB30BAHUEM MIEPUOMUYECKOTO OMpoca cepBepa
KITUCHTOM;

—  1epenada JaHHBIX KIIMEHTY CEpPBEPOM B BHJIE OTUETOB;

SCADA P3A
M2K 61850-7-2

ABCTpakTHbIE ABCTpakTHbIe

CEPBUCHI HaszHayeHwe CepBWCoB Ha CEPBUCEHI
npotokon MMS: M3K 61850-8-1

CTaHAapTHbIe 06BLEKTHI, ~
MMS-KNHeHT coaep#allMecns B cepeepe: MMS : MMS-cepeep

CTraHaapTHele coobBleHus
ans obMeHa gaHHbIMKA MeXay
CEepBepoM W KnKMeHToM: MMS

KomMMyHWKaLHMOHHBIA KOMMYyHUKaLWORHEIR

= CTEK CraHaapTHbIR MeToa crek |
KoAWpoBaHWA cooblwenwin: MMS

CeTk
!(omw'ra-rup i PPYT-EE .




Pucynok 2.4 — Jluarpamma nepefauu AaHHbIX 110 IpoTokory MMS
COop AaHHBIX MTyTEM MIEPUOJUYECKOIO ONpoca CepBepa KIMEHTOM

Ha nepBom 3tane Mexy yCTpOMCTBAaMU KJIMEHTOM M CEPBEPOM yCTAHABIMBACTCS
COCINMHCHUC. YCTaHOBKy COCIMHCHUA MHUIUHUPYCT KIIHMCHT, 06paH_Ia}ICB K CEPBEPY IO €1ro
IP-anpecy.

CJ'IC,I[YIOI_HI/IM OTaIllOM KIIMCHT 3aIlipainBacT OIPEACIICHHBIC JaHHBIC Y CCPBEPA U
MOJIy4aeT OT CEpBEpPA OTBET C 3aMPOILICHHBIMU AaHHbIMU. Hanpumep, mociie ycTaHOBKH
COCAUHCHUS KIIMCHT MOJKCT 3alIpOCUTH Yy CEPBEpaA €ro I/IH(I)OpMaI_II/IOHHYI-O MOZACJb C

ucnons3oBanue cepeucoB GetServerDirectory, GetLogicalDeviceDirectory,
GetLogicalNodeDirectory.
3anpocsl Ipu TOM OYAYT OCYIIECTBIATHCS MOCIEA0BATENbHO:

—  Ilocne 3ampoca GetServerDirectory cepBep BepHET IepeueHb JOCTYIHBIX
JIOTUYECKHUX YCTPOMCTB.

— [Tocne otmensHOro 3ampoca GetLogicalDeviceDirectory ans Kaxzaoro
JIOTUYECKOTO YCTPOMCTBA CepBEpP BEPHET NEPEUCHb JIOTHUSCKUX Y3JI0B B KAXKIOM U3
JIOTHYECKUX YCTPOMCTB.

—  3amnpoc GetLogicalNodeDirectory miss KaXAoro OTAEIBHOTO JIOTHYECKOTO
y3J1a BO3BpallaeT ero 00beKThl U aTpHUOYTHI TaHHBIX.

B pesynbraTe KIMEHT CUMTAET M BOCCO3/ACT y ce0s MOJHYI0 MH()OPMAIMOHHYIO
MOJieTb ycTpoicTBa-cepBepa. [Ipu 3ToM (akTHueckue 3HaYeHUS aTpUOYTOB CUMTAHBI €IIE
He OyayT, TO €CTh CUMTAHHOE <«JIEPEBO» OyIeT colepkaTh JHUIIb HUMEHAa JIOTUYECKHX
YCTPOMCTB, JTIOTHUECKUX Y3JI0B, 0OBEKTOB JJAHHBIX U aTPUOYTOB, HO 0€3 WX 3HaUeHUM.[ 14]

TperbuM STamoM MOXET OBITh OCYIISCTBICHO CUYUTHIBAHUE (PAKTUICCKHUX
3HaueHUH Bcex aTpuOyTOB NaHHBIX. [Ipy TOM MOTYyT OBITH CUMTaHBI JTUOO BCE aTPUOYTHI C
ucnonb3oBanueM cepBuca GetAllDataValues, nubo mnump oOTAenbHbIE aTPUOYTHI C
ucrnons3oBanueM ceppuca GetDataValues.

[lo 3aBepmieHWM TpPETHETO STama KIWEHT TOJHOCTBIO BOCCO3/ACT Yy ce0s
MH(OPMALIMOHHYIO MOJIENIb CEPBEPA CO BCEMHU 3HAUCHUSMU aTPUOYTOB IaHHBIX. Y Ka3aHHAS
mporeaypa MpeanosaraeT oOMEH JIOCTaTOYHO OOJbIIUMU O0BEMaMH HHPOpPMALIUHA C
OO0JBIINM, 3aBUCAIINM OT KOJHYECTBA JIOTUYECKUX YCTPOUCTB, JIOTUYECKUX Y3JI0B U YHUCIIA
00BEKTOB JJAHHBIX, PEATN3YEMBIX CEPBEPOM, KOJIMIECTBOM 3aIIPOCOB M OTBETOB. JTO TAKKE
BeIET K JOCTATOYHO BBICOKOH HArpy3ke Ha amnmapaTHYH 4YacTh YCTPOMCTBA. DTH JTaIlbl
MOTYT OCYIIEeCTBIATHCS Ha dtane Hamagku SCADA-cucTemsl, I TOTO, YTOOBI KIIWEHT,
cuuTaB UH(POPMAIMOHHYIO MOJIENb, MOT 0Opamarhcsi K JaHHBIM Ha cepBepe. OJHAKO TpH
TaTbHEUINEeH HKCIUTyaTalliil CUCTEMBI PETYJISIPHOE CUNTHIBaHUE WH(GOPMAIIMOHHON MOJIENH
He Tpebyerca. PaBHO kak He 1esecoo0pa3HO MOCTOSIHHO CUMTHIBATh 3HAYEHUs aTpUOyTOB
METOZIOM PETYISIPHOTO OIpoca. BMECTO 3TOr0 MOXKET HCIOB30BaThCS CEPBUC IMEpeIavn
otuétoB — Report.

Hepenaqa JAaHHBIX KJIIMCHTY CCPBCPOM B BUJC OTYCTOB

M3OK 61850 ompenenser naBa BuAa OT4eTOB — Oydepusupyembie Hu
HeOydepusupyemple otuer. OcHOBHOe oTianuue OydepusupyemMoro oryera OT
HeOyhepu3npyeMoro 3aKkir04aeTcsi B TOM, YTO IPU UCIOIB30BAHUU NIEPBOro GopMupyemast
uHpopManms OyaeT AoCTaBieHa 10 KIMEHTAa JaKe B TOM Cilydae, €ClIM Ha MOMEHT
TOTOBHOCTH BBIIAYM OTYETAa CEPBEPOM CBSA3b MEXKIY HUM U KIMEHTOM OTCYTCTBYET
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(mampumep, OBUT HapyIIeH COOTBETCTBYIOIIMI KaHal CBs3M). Bces dopmupyemas
nHpOpMaIHs HAKATUIMBACTCSA B MAMITH YCTPOMCTBA M €€ mepenava OyAeT BBIMOJHEHA KaK
TOJILKO CBSI3b MEXKIY JIByMSI YCTPOMCTBAMH BOCCTAaHOBUTCS. EMHCTBEHHOE OTpaHUUYEHUE —
00bEM TaMATH CepBepa, BBIICICHHBIA JUIsI XPAaHCHHUS OTYETOB: €CJIM 32 TOT HMPOMEKYTOK
BPEMEHH, KOTJAa CBS3b OTCYTCTBOBAJIA, MPOU3OIUIO JOCTATOYHO MHOTO COOBITHH,
BBI3BABIIMX (HOpPMHUpPOBAHKE OOJIBIIOTO YHUCIA OTYETOB, CYMMAapHBIH 0O0BEM KOTOPBIX
MIPEBBICKI JIOMMYCTUMBIA 00BEM MaMATH CEpBEpa — HEKOTOpass MHPOPMAIUSI BCE KE MOKET
OBITh TOTEpsSHA W HOBBIE (OPMHUPYEMBIC OTYETHl «BBITECHAT» W3 Oydepa paHee
copMHpOBaHHBIE JaHHBIE (OAHAKO B 3TOM CJly4ae CEpBEp, MOCPEICTBOM CHEIMATBHOTO
aTpuOyTa YIpaBISIONIET0 OJOKa MPOCHTHAIU3UPYET KIMEHTY O TOM, YTO IPOU3OIILIO0
nepenonHenne Oydepa U BO3MOXKHA MOTePs JaHHBIX). ECIK ke CBSI3b MEXIy KIMEHTOM H
CepBEpOM TMPHCYTCTBYET — Kak IPU HCIOJIb30BaHUU OydepusupyemMoro, Tak H TIpU
UCIOJIb30BaHNU HEOypepu3upyemMoro oryera mepeaada JaHHBIX B apec KIMEHTa MOXKET
OBITh HEMEUICHHOW 1O (aKTy BO3HUKHOBCHHHU OIPEICIICHHBIX COOBITHI B cucTeMe (TpU
YCIIOBUU TOTO, YTO MHTEPBAI BPEMEHH, 32 KOTOPOW IMPOU3BOIUTCS (hUKCAUS COOBITHH,
paBeH HyIo). Korma peus uaer 00 oTuerax, mojapasyMeBaeTcss KOHTPOJIb HE BCEX 0OBEKTOB
U atpuOyTOB MaHHBIX WH(OPMAIMOHHOW MOJEIH CepBepa, a JIMIIb TeX, KOTOpPHIE Hac
HUHTEPECYIOT, 00bEIMHEHHBIX B TAK Ha3bIBACMBIC «HAOOPBI JAHHBIX).

Ucnone3yst  Oydepusupyemblii/HeOypepu3upyemMplii  OTYET MOXKHO HACTPOUTH
cepBep HE TOJLKO Ha Tepeaady BCEro KOHTPOJIMPYEMOro HaOopa IaHHBIX, HO M Ha
nepenady TONBKO TeX OOBEKTOB/aTpHOYTOB JAHHBIX, C KOTOPBIMH IPOUCXOJIST
OIPENICICHHOTO pOoJia COOBITHS 3a TPEAONPEACICHHBIA T0JIh30BATEIEM BpPEMEHHOMN
uHTEepBaI. [lJis 5TOTO B CTPYKTYpE YHpaBisIomero Oioka nepemadeii Oydepusupyemsix /
HeOy(pepu3UpyEeMbIX OTYETOB MPEIYCMOTPEHA BO3MOXHOCTD 3aJ[aHUsl KATETOPHIA COOBITHIA,
BO3HHKHOBEHHE KOTOPBIX HEOOXOJMMO KOHTPOJMPOBATH W MO (PaKTy KOTOPBIX OyAeT
MIPOU3BOJIUTCS BKJIIOUYEHHE B OTUET TOJIBKO T€X OOBEKTOB/aTpHOYTOB JAaHHBIX, KOTOPHIX
KOCHYJIUCH 3TH COOBITHsI. Pa3inuaror ciieayronme KaTeropuu COOBITHIA:

- U3MCHCHHUC JaHHBIX . HpI/I 3alaHUH DOTOr'o IHapamMeTpa B OTYECT 6y,Z[yT
BKJIFOYATbhCA TOJBKO TC anI/I6yTH AAaHHBIX, 3HAYCHHA KOTOPBIX U3MCHUJIUCH, UJIM TOJIBKO TEC
00BEKTHI JaHHBIX, 3HAYCHU A anI/I6YTOB KOTOPLIX N3MCHHUIIUCE.

—  u3MeHeHMe arpulyra kauecTBa. lIpu 3amaHumM 3TOrO mapameTpa B OTYET
OyAyT BKJIHOYATHCS TOJBKO T€ aTpHOyThl KaueCcTBAa, 3HAYEHUS KOTOPBIX M3MEHWJIMCh, UIIH
TOJIBKO T€ OOBEKTHI JaHHBIX, aTPUOYTHI Ka4€CTBAa KOTOPHIX U3MEHWINCH.

—  oOnoBneHue naHHBIX. [Ipy 3amaHum >TOro mapaMerpa B OTYeT OyAyT
BKJIFOUATHCS TOJILKO T€ aTPUOYTHI JTaHHBIX, 3HAYCHHS KOTOPBHIX OBUTM OOHOBIICHBI, HITU
TOJILKO T€ OOBEKTHl JAaHHBIX, 3HAYCHHs] aTPUOYTHI KOTOPHIX OBLIM OOHOBIEHHI. [lof
OOHOBJICHHEM ITOHUMAETCS, K TpPHMEPy, MEePHOJUYCCKOE BBIYMCICHUE TOW WM WHOW
TapMOHHYECKON COCTaBISIONIEH U 3allMCh B COOTBETCTBYIOIINIA aTpHOYT JaHHBIX €€ HOBOTO
3HaueHus. OHaKO Jake B TOM Cllydae, €Cid 3HaueHUe MO pe3ysbTaTaM BBIUMCICHHUN Ha
HOBOM TIEPUO/I€ HE U3MEHUIIOCh, O0BEKT JAHHBIX WJIM COOTBETCTBYIOIINI aTpUOyYT JaHHBIX
BKJTFOYAIOTCS B OTYET.

Kak yxe Obl10 yKka3aHO BBIIIE MOKHO TaK)Ke€ HACTPOUTH OTYET Ha Tiepeiady BCEro
KOHTPOJIMPyeMOro Habopa MaHHbIX. Takas mepemaada MOKET ObITh BBITIOJHEHA JTHO0 10
WHUIIMATHBE cepBepa, JTM00 1Mo MHUIMATUBE KiineHTa. Eciu BBeieHo popMUpoBaHUE TaHHBIX O
YCJIOBHIO, TO TIOJIH30BATENIO TAK)KE HEOOXOIMMO yKa3aTh MEepHol HOPMUPOBAHUS TAHHBIX
cepepom. Eciu BBenieHO popMUpOBaHUE TaHHBIX IO YCIOBHIO, cepBep OyaeT GopMHUpoBaTh
OTYET CO BCEMU AJIEMEHTaMHU Habopa JaHHBIX 10 (PaKTy MOTydeHUs] COOTBETCTBYIOMIEH
KOMaH/Ibl OT KIIMUEHTA.

MexaHu3M Tiepefaud OTYETOB O0JIaJlacT BaXKHBIMH TPEHMYIIIECTBAMHU IEPE]T
METOJAOM  TEPUOJIMYECKOr0  OMpOca: CYIIECTBEHHO COKpAIllaeTCs  Harpy3ka Ha
MH(OPMALIMOHHYIO CETh, COKpalllaeTCsi Harpy3ka Ha IpOLEccop yCTpoiicTBa-cepBepa U
yCTpOMCTBA-KIIMEHTa, o0ecreunBaeTcss ObICTpasi JOCTaBKa COOOIICHUI O BO3HUKAIOIIUX B
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cucreMe coObITUsAX. OIHAKO Ba)XHO OTMETHTb, YTO BCEX JOCTOMHCTB HCIOJIb30BAHUS
Oydepusupyemblx M HeOy(pepuU3UpyeMbIX OTYETOB MOXKHO JOCTHYb TOJBKO JIMIIb IPU
NPaBUIILHON MX HACTPOIKE, YTO, B CBOIO OYEPEe/b, TPEOYET OT MepcoHasia, BHITOIHSIOIIETO
HaJlaZKy 000pyI0BaHuUs, 10CTATOYHO BBICOKOW KBaTM(PUKALUU U OOJIBIIOTO OMbITA.

ITomMuMO omMCaHHBIX CEPBUCOB, MPOTOKON MMS Taxke noaiepKUBaeT MOJIENIN
yhpaBieHusi 00opyJoBaHueM, (POPMUPOBAHHME U Ieperady >KypHAJIOB COOBITHH, a Takxke
nepegayy (QaiyoB, YTO TO3BOJIAET IMepelaBaTh, Hampumep, (aiiapl  aBapUHHBIX
OCLIMJUIOIPaMM.

ITPOTOKOJI GOOSE

dopmupoBanue GOOSE-coo0mienmii

HaGops! JaHHBIX UCTIONB3YIOTCS ISl TPYNITUPOBKH JTAHHBIX, KOTOPBIE OYIYT OTIPABIATHCS
ycTpoiicTBoM ¢ wucnojib3oBaHueM mexanusma GOOSE-coobmenus. B nanbheiimem, B
omoke ympaminenus otmnpaBkoii GOOSE yka3pIBaeTcsl cChUIKA HAa CO3JaHHBIA HAOOD
JAHHBIX, B TAKOM CJy4ae YCTPOMCTBO 3HAET, KAKUE UMEHHO JaHHbIC OTHpaBiiTh. Ciaenyer
OTMETUTh, 4TO B paMkax oaHOro GOOSE-cooOuieHus: MOXET OTHPABIATHCA KAaK OJHO
3HaueHue (Hampumep, curHan mycka MT3), Tak U OJHOBPEMEHHO HECKOJIbKO 3HAYCHHIA
(HammpuMep, cUTHAJ Imycka u curHai cpabateiBanust MT3 u T.1.). YcTpoiicTBO-TIoMy4aTensb,
IIPH 5TOM, MOKET U3BJIeYb U3 MMAKETa JUIIb T€ JaHHbIE, KOTOPbIE eMy HEOOXOAUMBI.

OO0ecnieuenue CKOPOCTH IEpCaadn AaHHbIX

B aHanoroBeIx Lensx meperaud CUTHAJOB OCHOBHYIO 3aJIep’KKy IpHU Ieperade
CUTHaja BHOCUT BpeMsl cpadaTbIBaHUS JHMCKPETHOIO BbIXOJA YCTPOWCTBA M BpeMs
¢unbTpanuu apebe3ra Ha JAMCKPETHOM BXOJ€ MPHHUMAIOIIEr0 YCTpoiicTBa. Bpems
pacnpocTpaHEeHUs CUTHaa [0 MPOBOJIHUKY B CPABHEHUH C 3TUM MaJIo.

AHaNOru4HO B IM(POBBIX CETAX Mepefayd JTaHHBIX OCHOBHYIO 3a/I€p’KKYy BHOCUT
HE CTOJIbKO Tepejaya CUrHajia Mo (U3NYECKOM cpene, CKOJNbKO ero odopaboTka BHYTpHU
YCTPOMCTBA.

B Teopun cereii nepenaun 1aHHBIX IPUHATO CETMEHTHPOBATh CEPBUCHI MepeIayn
JaHHBIX B COOTBETCTBUU ¢ YypoBHsAMH Mojenu OSI, kak mnpaBuUiIO, CHYCKasCh OT
«[IpuknagHoro», TO €cTb ypPOBHS NPUKIATHOTO MPEACTABICHUS JAHHBIX, K
«DPU3NYEeCKOMY», TO €CTb YPOBHIO (DU3MUECKOro B3auMoOJEHCcTBUA ycTpoilcTB. Jlis
YMEHBIIIEHUS BPEMEHHU 33J€pPKEK KOJIUYECTBO NMpeoOpa3oBaHUM JOHKHBI OBITH CBEIEHO K
MUHUMYMY. VIMeHHO mo3ToMy naHHble 1o npotokoidy GOOSE (mpukiagHOro ypoBHS)
HA3HAYyalOTCsl HEMOCPEICTBEHHO Ha KaHaJIbHbIN ypoBeHb — Ethernet, MuHys ocTaibHbIE
YPOBHH.

Tun paHHbIX YpoBenb pyHK1IUM
7 [TpuknagHoit JlocTyt K ceTeBbIM CTyk0am
6 IIpencraBuTenbCKun VYipasieHue ceaHcaMu CBS3U
5 CeaHcoBBIN [IpencraBnenue u muppoBaHUEe JAHHBIX
4 TpancnopTHBII [Ipsmas CBSI3b  MEXIY KOHEYHBIMU

IMYHKTaAMH 1 HAIC)KHOCTDH

3 CereBoii OrnpeneneHne MapuipyTa 1 JIOTH4ecKas
azpecanus
2 KanansHb1i ®dusunyeckas agpecauus
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1 Dusnyeckuit Pabota co cpenoii nepegaun CUTHAJIOB U
JIBOUYHBIMU JAHHBIMHA

Tabnuua 2.4. — CrannaptHas cemuypoBHeBast Moenb OS]

Hcnonp3oBaHne «yKOpPOYEHHOTO» CTeKa C€ MHHUMAJIBHBIM  KOJIUYECTBOM
peoOpa3oBaHUil — 3TO BaXHbIH, OJHAKO HE EAMHCTBEHHBIH, CIIOCOO YCKOPEHUs
neperayu JaHHbIX. Takke YCKOpeHMIO Iepenaud JAaHHbIX 1o npotokoiny GOOSE
CIIOCOOCTBYET MCII0JIb30BaHME MEXaHU3MOB PUOPUTE3ALUH JaHHbIX. Tak, UIsl IPOTOKOJIa
GOOSE wucnonb3yercs oTaenbHbId uaeHTH(uUKaTop Kaapa Ethernet — Ethertype,
KOTOPBIM MMeEET 3aBeJOMO OOJIBIINN MPUOPHUTET 110 CPABHEHUIO C OCTAJIBHBIM TPaQHUKOM,
HalpuMep, IepeaBaeMbIM ¢ UCIIOJIB30BAHUEM CETEBOrO ypoBHs IP.

Hcnonp3oBaHne BCEX PACCMOTPEHHBIX METOJOB TO3BOJIET 3HAYUTEIBHO
MOBBICUTh IPUOPHUTET JaHHBIX, NepeaaBaeMblx 1o npotokory GOOSE, nmo cpaBHeHHIO ¢
OCTAJIbHBIMU JTaHHBIMH, IE€PEJaBAaCMbIMH TI0 TOW JK€ CETH C HCIIOJIIb30BAaHHEM JPYTHUX
IIPOTOKOJIOB, TEM CaMbIM, CBOJS K MHHMMYMY 33J€pP)KKM KakK IpH 00pabOTKe JaHHBIX
BHYTPH YCTPOIHCTB HCTOYHHKOB W TNPHUEMHUKOB [aHHBIX, TaK W MpH 00paboOTKe uX
CETEeBBIMM KOMMYTaTOPaMHu.

OTtnpaBka HHPOpPMAIK HECKOIBKUM aJipecaTam

Jlnis agpecannu KaJpoB Ha KaHAJIbHOM YPOBHE MCIOJIB3YIOTCA (pU3MuecKue ajgpeca
cereBbix ycrpoiictB — MAC-anpeca. Ilpu stom Ethernet mo3Bosisier OCyIIECTBIIATh Tak
Ha3bIBAEMYI0 TPYIIOBYIO pacchUiky coobmenuid (Multicast). B Takom ciydae B mosne
MAC-anpeca anpecara yka3bsIBaeTCs aJIpec TPYNIIOBON pacChUIKH. [t MHOTOQApECHBIX
paccouiok no nporokoiny GOOSE ucnonb3yeTcs onpeaeaeH bl quana3oH aapecos.

CooOuienust, nmetoiue 3HaueHue «01» B mepBoM OKTETE aJpeca OTIPABIISIOTCS Ha
Bce (pusnueckue UHTepdencr B ceTH, MO3TOMY (paKTHUECKH MHOTO0aJIpecHasi pacchbUlKa He
nMmeeT (PUKCHPOBAHHBIX ajpecaroB, a e€ MAC-aapec sBIsieTcs CKopee HISHTH(PHUKATOPOM
caMoil pacChbUIKM, Y HE YKa3bIBAeT HAIPAMYIO Ha €€ MmoyryyaTesnei.

Takum o6pazom MAC-aapec GOOSE-cooOmieHusi MOXET ObITh HCIIOJIB30BaH,
HamnpumMmep, Ipu OpraHu3aly (GuiIbTparMu cooOleHUH Ha ceTeBhIX kKomMmyTartopa (MAC-
GUIbTpannm), a TAaKXKe YKa3aHHBINA aJpec MOXKET CIY)KUTh B KadecTBE WACHTU(DHUKATOPA, HA
KOTOPBIN MOTYT OBITh HACTPOEHBI IPUHUMAIOIINE YCTPOICTBA.

Takum oOpasom mnepemauy GOOSE  coo0mieHuii MOXXHO CpaBHHUTh €
panuoTpaHCIsIMen: COOOIIEHHE TPAHCIUPYETCsl BCEM YCTPOWCTBAM B CETH, HO JUId
MOJIy4EHUs U Moceayroliel 00paboTKi cOOOIIEHHs YCTPOUCTBO-TPUEMHHUK JTOJIKHO OBITh
HACTPOEHO Ha MOJIyuYe€HHE ITOr0 COOOIIEHUS.

FapaHTI/IpOBaHHaSI JO0CTaBKa COOGIJ.ICHI/Iﬁ 1 KOHTPOJIb COCTOSIHUA KaHalla

Ilepenaua cooOuieHHH HECKOJIIBKMM ajpecaTaMm B pexume Multicast, a Taxoke
Tpe60BaHI/ISI K BBICOKOM CKOpOCTH m€p€aadyu AaHHBIX HEC IMO3BOJIAIOT PCAIM30BaATh IIpU
nepegaye GOOSE-coobuiennii monyuyeHne NOATBEPKJICHUH O TOCTaBKe OT IMoJIydaTemnei.
[Ipouenypa  oTmpaBKM — JaHHBIX, (OpMHpOBaHHS  MOJYYalOIIMM  YCTPOICTBOM
MOJTBEPXKICHUS, PUEM U 00pabOTKa €ro YCTpOMCTBOM OTIPABUTENEM U IMOCIENYIOIIas
IOBTOpHAA OTIpaBKa B ClIydac HGYHa'-IHOI\/'I MOIMBITKY 3aHSJIA OBl CIUIIKOM MHOTO BPEMCHH,
YTO MOIJIO OBl MPUBECTU K UPE3MEPHO OOJIBIIUM 33J€pKKaM IPH IMepegadye KPUTHYECKUX
curHayoB.[15]

Bmecto »storo ams GOOSE-cooOmienuit Obul  peanu3oBaH — CIELUANbHBIN
MEXaHU3M, 00€CIeYHBAOLINI BEICOKYIO BEPOSITHOCTb JOCTABKH JaHHBIX.

Bo-mepBbIX, B yCIOBHSX OTCYTCTBUS HM3MEHEHHH B IepelaBaeMbIX aTpuOyTax
naHHbiX, mnaketbl ¢ GOOSE-cooOmeHusiMH  TEpenarTcsl  [UKINYECKH — Yepes
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yCTaHOBJICHHBIN Tonb30oBaTenieM uHTepBan ([uknmueckas nepenagya GOOSE- cooOrmienHwmit
MO3BOJISIET  [OCTOSIHHO ~ JIMarHOCTUPOBaTh MHGOPMAIMOHHYIO  CE€Th). Y CTPOMCTBO,
HACTPOEHHOE Ha MPUEM COOOIICHHMS, 0KHUIAET €ro MPUXOAa 4Yepe3 3aJlaHHbIC WHTEPBAJIBI
BpeMeHH. B cnydae, ecinu cooOlleHuWe He TNPUILI0O B TEYEHHE BPEMEHH OKUIaHMUS,
MPUHUMAIOIIEE YCTPOMCTBO MOXKET CGHOPMUPOBATh CHTHAI O HEUCIIPABHOCTH B
nH(OPMALIMOHHON CETH, OTIOBEIasi TAKUM 00pa30M AMCIETYEpa O BOSHUKIINX HEMoJIaIKax.

Bo-BTOpBIX, TpHM HU3MEHEHHWH OJHOTO W3 aTpuOyTOB TNiepemaBaeMoro Habopa
JaHHBIX, BHE 3aBUCUMOCTH OT TOTO, CKOJIbBKO BPEMEHHU MpPOILIO C MOMEHTa OTIPaBKU
MPEIBIAYIIEro cOO0IICHMS, (POPMUPYETCS HOBBIN MAKET, KOTOPBIA COACPKUT OOHOBIEHHBIC
nannbie. [locne yero oTmpaBka 3TOro makera MOBTOPSETCS HECKOJIBKO pa3 ¢ MUHUMAIIbHOM
BBICP)KKOW BPEMEHHU, 3aT€M HMHTEPBAT MEXKIy COOOMICHUSAMH (B CIIy4ae OTCYTCTBHUS
M3MEHEHUH B NIEPeIaBaeMbIX JAHHBIX) BHOBb YBEJIMUYHUBAETCS JO MAaKCUMaJIbHOTO.

B-TpeTpux, BaxHO Takke OTMETUTh, 4To B nocekuike GOOSE, momumo camoro
3HAUEHUS AMCKPETHOTO CHTHala, MOXXET TakKe COJEp)KaThCs MPH3HAK €ro KauecTna,
KOTOPBI HWACHTU(UIIMPYET OINpPEACICHHBIA ammapaTHbIi OTKa3 YCTPOHCTBA-UCTOYHUKA
nH(pOpMaLIUY, HAXOXKICHHE YCTPONCTBA-UCTOUYHUKA HHPOPMAIIUHN B PEKUME TECTUPOBAHUS
U P IPYTUX HEMITAaTHBIX PeKUMOB. Takum 00pa3oM, yCTPOMCTBO-IIPHEMHHK, TIPEXKJIC YeM
0o0paboTaTh MOJYYEHHBIE JAHHBIE COIMJIACHO MPEIYyCMOTPEHHBIM alrOPUTMaM, MOXET
BEITIOJTHUTh TPOBEPKY JTOrO MPHU3HAKA KadecTBa. YKA3aHHOE MOXKET MPEAyIpPeauTh
HEBEpHYIO paboTy yCTPOMCTB- MPUEMHHUKOB HHPOpMALIMK (HAIPUMED, UX JIOXKHYIO padoTy).

Cnemxyer uMeTh B BHUIY, 4YTO HEKOTOPBIE W3 3aJI0O)KEHHBIX MEXaHH3MOB
oOecrieueHrs HAAEKHOCTH IEpPEeAayd JAaHHBIX MPH HUX HEMpPaBUILHOM HCIOJIB30BAHUU
MOTYT TPUBOJUTH K HeraTUBHOMY 3¢ dekty. Tak, B ciiydae BpIOOpa CIHMIIKOM KOPOTKOTO
MaKCHMaJbHOTO MHTEPBAIA MEXKIY COOOIICHUSIMH, Harpy3Ka Ha CeTh YBEJIIMYUBACTCS, XOTS,
C TOYKH 3pPCHHSI TOTOBHOCTH KaHaJa CBS3U, d3PPEKT OT YMCHBIICHUSI MHTEpBAJa MMepeaadn
OyZIeT KkpaiiHe HE3HAYUTEIbHBIM.

I[Ipn wu3MeHeHuu arpuOYTOB JAHHBIX, Iepelada MAKeTOB C MHHHUMAaJIbHOU
BBIEP)KKOM  BPEMEHH  BBI3BIBAET MOBBIIMICGHHYI0 Harpy3ky Ha ceTh (peXHuM
«MH()OPMAIIMOHHOTO  MITOPMay»), KOTOpas TEOPETHUECKH MOXKET TMPHUBOJIUTH K
BO3HUKHOBEHHUIO 3aJIEpXKEK MpHU TIepenade AaHHBIX. Takod pexuMm sBIsSeTcs Haubosee
CJIOKHBIM M JIOJDKEH NMPUHUMATHCS 32 PACUETHBIN NIPH MPOCKTUPOBAHUH HH(POPMAITIOHHOM
CeTH. ).

HINMHA MMPOLIECCA U ITPOTOKOJI M3K 61850-9-2

Hcnonb3oBanue nporokosa MOK 61850-9-2 Hepa3pbIBHO CBA3aHO C TEPMHHOM
«muHa nporeccay. [Iunoit nporecca mo MOK 61850-1 Ha3biBaeTCss KOMMYHHKAIIMOHHAS
IIMHA JAHHBIX, K KOTOPOM MOJKJIIOUEHBl YCTPOMCTBA IIOJIEBOIO YPOBHS IOJCTaHLUU
(koMMyTaITMOHHBIC ammapaTsl, U3MEpUTEIbHBIE TpaHchopmaTopel). B maHHOM ciydae
CIIOBO «ILIMHA» HE ClIeyeT MOHUMAaTh OyKBaJbHO, peub MAET O LIEJIONW CUCTeMe Nepeaaydu
JTAHHBIX MEX]y ycTpoicTBaMu. TakuM oOpazoM, B 0011IeM ciaydyae K IIHHE Mpolecca MOryT
OBITH MOJAKIIIOYEHBI HE TOJIBKO U3MEPUTEIbHBIE TPEOOPa30BATEIH, HO TAKXKE BBIKIIOYATEINH,
pazpeAMHUTENN U Jpyroe oOopynoBaHue. OJHAKO HMEHHO Iieperaya MTHOBEHHBIX
3HaYeHUH OT M3MEPUTENBHBIX TPaHC(HOPMATOPOB MPOU3ZBOAUT HAWOOJBIIYIO HArpy3Ky Ha
MH(OPMALIMOHHYIO CETh «IIMHBI IPOLECCa.

B TpapuunoHHON cxeme NMOAKIIOYEHUs ycTpocTB P3A 1menu oT M3MepUTENbHBIX

TpaHcopMaTOpOB TOKAa U HampspkeHus, Haxomsammxcs Ha OPY wm B KPVYD,
MIPOKJIAJBIBAIOTCS 10 TepMUHANIOB P3A, pasmemennbix B OITY.
Hcnonp30BaHre KOHLEMIMU IIMHBI TMpollecca IMPEANoiaraeT, 4To BCE CHUTHaNbI, BKIIOYas
MTHOBCHHbIE 3HAYCHHS TOKOB U HANpPsDKEHUH, OUM(POBHIBAIOTCS HEMOCPEICTBEHHO B
anmnapare M IepelaloTcsl yCTPOMCTBAM 3allUThl M aBTOMAaTHKM B BHJE LU(PPOBOrO MOTOKA
JAHHBIX 110 UH(OPMAIIMOHHOM ceTH (PUCYHOK 2.5).
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NmeroTcs pasHble TpeOOBaHUS K 4YacToTe nepenaud MaHHbIX. s P3A moxer
noTpeboBaThCs MepeaaBaTh MTHOBEHHBIE 3HaUEHUs ¢ 4yacToToil 80 Touek Ha mepuoj, s
1esieil KOHTPOJISl KauecTBa dJIEKTPUIECKON SHEPTUH OTpedyeTcs 0oiee BBICOKAsi 4acToTa —
256 Touek Ha mepuon. C apyroil CTOPOHBI, B YKa3aHHBIX Ciy4dasiX, HPEAbABISAIOTCS
pasnuyHble TpeOoBaHMA K OBICTpOACHCTBHIO. B ciydae mepemaud NaHHBIX YCTPOHCTBY
peleiHoi 3aiuThl TpeOyeTcs nepeaarh 3Ha4eHUs TOKa U HANpPSKEHHs B TEMIIE PEeajbHOTO
BPEMEHH C MHUHMMAJIBHOW 3aJepKKoW. Torma kak mIsd Leined KOMMEpPYECKOro ydéra H
aHaJM3a KauecTBa JOIYCTUMO BBEJICHHUE 3aJI€PKEK MIPU YCIOBUHA TOYHOM MPUBSI3KU JaHHBIX
K €IUHOMY BPEMEHHU.

Hcxonst u3 3TuX ycinoBUM B CTaHAApPTE MPEAYCMOTPEHO JIBa MapaMmeTpa, KOTOpbIe
OyAyT BIUATH HA YacTOTY (POPMHPOBAHUS KAJAPOB C BHIOOPKAMH MTIHOBEHHBIX 3HAYECHUH
(Sample Rate — SmpRate) 1 Ha KOJUYECTBO M3MEPEHHIA, pa3MelIaeMbIX B OJHOM Kajpe
(Number of ASDU — noASDU). ®akTtuueckas 4acTota (OPMHUPOBAHUS KaJIPe B CETh IPH
sToM Oynet coctaBisaTh f = SmpRate/noASDU. Tak, Hanpumep, npu yactore SmpRate =
80 BRIOOPOK 32 MEPHOJ] M KOJIMISCTBE MTHOBEHHBIX 3HAYCHUI B 01HOM Kanape NOASDU =1,
(bakTuueckas yactora popmMupoBanus KaapoB cocTaBUT 80 makeToB 3a nepuoa wnu 4 kl'.
B ciydae wacToThel B3sTHSI BRIOOpOK SmpRate = 256 BBIOOPOK 3a MEPUOa U KOJIUYECTBE
BbIOOpOK B Kagpe noASDU = 8, ¢daxtudeckas yactota (HopMHpOBaHHS KaJpOB B CETh
COCTaBUT JIMIb 1,6 KI'1I.

—
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Pucynok 2.5. — Cxema noaxirouenus P3A k muHe nmporecca.
CuHHXpOHU3AIUS TaHHBIX 110 BPEMEHHU M 0OHapY)KEHUE MOTePh

VYcerpoiictBa P3A moryr momydars HM3MEPEHHsS OT pPa3HBIX YCTPONCTB LIMHBI
nporecca. Hampumep, Ha 3amuniaeMoM MpUCOSANHEHUN MOXKET OBITh YCTAHOBJICH TOJIBKO
TpanchopmaTop TOKa, TOrJa Kak JIaHHbIE O HalpsOKEHWW mojiydaiores ot TH,
YCTAaHOBJICHHOT'O Ha IIMHAX WM IOAKIIYEHHOIO 4Ye€pe3 OTACIBHOE YCTPOMCTBO CBS3U C
muHoOU mpouecca. [Ipu Takol CBsI3W OTCYTCTBHME CHUHXPOHHU3ALMU MEXKIY BBIOOPKAMHU C
JIBYX YCTPOMCTB MOXKET MPHBECTU K JIOKHBIM WJIM M3JIUIIHAM CpabaThIBAaHUSAM 3aILUTHI B
Cllydae BO3HHMKHOBEHHMs Pa3IUYHBIX 3aJEP)KEK IO CETM M HEOAHOBPEMEHHOIO IPUXOAA
MaKkeToB JaHHBIX. [ m30exaHue TakuxX ciydyaeB TpeOyeTcsl JMIIb YTOOBI BBIOOPKH,
c()OPMHUPOBAHHBIE PA3IUYHBIMU YCTPOICTBAMU B OJUH U TOT K€ MOMEHT BPEMEHH HMENU
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OIMH U TOT e uaeHTtuukarop. Takum wuaeHTHPUKATOPOM siBisieTcs mose smpCnt —
c4€TunK BBIOOpOK. CUéTumnK 3a OAHYy CeKyHay npoberaet 3HadeHus ot 0 mo (SmpRate*50-
1). Homepa mnpucBamBaioTcs (QOpMHPYEMBIM BBIOOpDKaM OJHOBPEMEHHO, TaK 4YTO
ycTporcTBO-TIpuéMHUK JaHHBIX MOK 61850-9-2 mMokeT JIeTKO YCTaHOBUTH COOTBETCTBHE
MEXIy TOJy4aeMbIMH 3HAYCHUSMU U MPOU3BOJUTH BBIUMCICHHUS HA MX OCHOBE. J[nsi TOrO
YTOOBl BCE YCTPOMCTBA CONpsDKEHHS (OPMUPOBATM JaHHBIE C OJHUMH U TEMH XKe
HOMEpPAaMH UCTIONIb3YETCS BHEIIHUN CHHXPOHU3UPYIOLIHIA UMITYJIbC.

Takum 006pa3oM AOCTUTaeTCs CHHXPOHU3AIMS BCEX BBIOOPOK M MPHUHHUMAIOIIEE
YCTPOMCTBO MOXKET 00padaThiBaTh 3HAYCHHUS TOKOB W HANPSDKEHUH, IPUHATHIE OT Pa3HBIX
YCTPOMCTB, KOMIIOHYSl MX 10 HOMEpaM BbIOOPOK (PUCYHOK 2.5), MpUYEM CHHXPOHHU3AIUSL
camMoro MpUHUMAIONIEro ycrpoictBa He Tpebyercs. C TOMONIBIO CYETYMKA BBIOOPOK
YCTPOMCTBO TaK)K€ MOKET OCYIIECTBISATH KOHTPOJIb LIEIOCTHOCTH NMPUHUMAEMbIX JTaHHBIX,
TO €CTh OOHApyXXUBaTh (aKThl MPONaKW BHIOOPOK. Pasnmunble ycTpoiicTBa MO-pasHOMY

pearupyroT Ha Ipomnaxy BHIOOPOK, KaK  [PaBUJIO, 3TO  OMNpPEAEIATCS aIrOPUTMaMH,
3QJI0’KEHHBIMU B YCTPOMCTBO- NPUEMHUK M OINHCAHO B CONPOBOAUTEIBHOU
JOKYMEHTaluu

r O

U3paTtenb MoanucYMK

~U

U3partenb

UspaTtenb

/

Pucynok 2.6 — CuHXpOHH3a1Ms ¥ IPHCBOSHHE HOMEPOB BHIOOPKAM.

KOHTPOJIBHBIE BOITPOCHI

. Iosicaute cxema ucnonb3oBaHus MpoTokoa0B MOK 61850
Oxapaktepusyiite [IPOTOKOJI MMS
Oxapakrepusyiite [IPOTOKOJI GOOSE

4. Kaxum obpa3om obecrieyeHre CKOPOCTH Mepelaun JaHHBIX

5. TlosicHuTe ucnoap30BaHNE KOHIIETIIIMY IMHBI poliecca

6. IlosicHuTe, KaKUM 00Pa30M JTOCTUTAETCSI CHHXPOHU3AIUS BCEX BHIOOPOK U
MPUHHUMAIOIIIEE YCTPOHCTBO MOXKET 00pabaThIBaTh 3HAYEHUSI TOKOB M HANPSKEHUM, IPUHSTHIE OT
pasHBIX YCTPOHCTB?

wnh e

Ilpakmuueckasn paboma Ne 8

Tema: «Cunvnvie cemu» na é6aze FACTS

Hean: u3yunts koHuenuuo «CibHBIX ceTei» Ha 6aze FACTS
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3HaHMA M yMeHHUs, IpHodpeTaeMble CTYAeHTOM B pe3yJibTaTe 0CBOCHUSI TeMbI:
Ocnoevt meopuu:

Cpenu 3amad pa3BUTHSL CETEBOM HMH(PACTPYKTYyphl, mocTtaBieHHbIX B DC- 2030, 3HauwuTtcs
NpUMEHEHHE HOBOTO TIOKOJIEHHS YCTPOMCTB CHUJIOBOM 9SJIEKTPOHUKH, CHUCTEM AaBTOMAaTHYECKOrO
VIIPaBJICHUSI W 3alIUTBl JUIS pelIeHus MpoOsieMbl monHoW HaOmomaemoct EDC m  ympaBieHus
ANIEKTPUYECKUMH  PEeXMMaMHd B PEATbHOM BPEMEHHM, YTO JOJDKHO CYIIECTBEHHO IOBBICHTh
yrpasisieMocTs U 3¢ dekruBHocth EJC n obecrieunTh MOBBIMIEHHE HAAEKHOCTH JIEKTPOCHAOKEHHS
notpeburenet 1o 0,9990-0,9997 ¢ tekymero ypoHs 0,9960. [IpemxycMOTpeHO MIMPOKOE BHEAPCHUE
ruOkux cucreM nepemaun snekrtposneprun (Flexible Alternative Current Transmission System —
FACTS) 1 coBepIeHCTBOBaHHE KOMILIEKCOB aBTOMAaTHYECKOW aBAPUITHOM 3aIUTBI M IUCTICTYEPCKOTO
yrpasienuss. FACTS — 310 siekrponepenadn NEPEeMEHHOTO TOKA, OCHAIIEHHBIE YCTPOMCTBAMHU
COBpPEMEHHOW CHIIOBOM 3JieKTpoHUKH. TexHomorus FACTS mpeoOpasyer (QyHKIHIO JIEKTPHUYCCKOM
CETH U3 CYLIECTBYIOIICH «ITACCUBHOI» B «@KTUBHYIO).

Texuuueckoit ocHoBoit (yctpoiictBamu) FACTS siBnsroTcst:

—YCTpOICTBA MPOAOIBHON KOMIICHCAIIMH KaK TPAJUIIMOHHOTO KOHJCHCATOPHOTO THIIA,
TaK U PEeryJupyeMbIe TOCPEACTBOM THPHUCTOPHO-PEAKTOPHBIX IPYIIIT,

—CTaTUYCCKUEC TUPHUCTOPHBIC KOMIICHCATOPLI;

—BCTaBKH IIOCTOAHHOI'O TOKA,

—O3JICKTPOMCXAHUYCCKHUC npeo6pa30BaTenH YyacTOTHI Ha Oase ACHMHXPOHU3HUPOBAHHBIX
CUHXPOHHBIX MAllIWH;

—YIIpaBIIIeMbIE€ LIYHTUPYIOINE PEAKTOPBIL;
—CUHXPOHHBIE KOMIIEHCATOPBI;

—HaAKOMUTEIH SHEPTUH.

Cerogus mnopn ycrpoiictBamu FACTS, kak mnpaBuio, NOHHMMAETCs COBOKYIHOCTh
YCTPOMCTB, yCTAHABIMBAEMBIX B 3JIEKTPUUECKOH CETH M MpeaHa3HAueHHbIX JJIS CTaObuiIu3anuu
HAIpPSDKEHUS, TMOBBIIIEHUS YIPaBISEMOCTH, ONTHUMM3ALMKM IOTOKOPACIpeaeIeHUs, CHUXKCHUS
norepb, JAeMN(UPOBAHUS HU3KOYACTOTHBIX  KoJeOaHWi, TOBBIMIEHUS CTAaTHYECKOW U
JUHAMUYECKOH YCTOWYMBOCTH, @ B WTOI'€ — IOBBIIICHUS HPOMYCKHOW CIOCOOHOCTU CETH U
CHWDKEHUS MOTeph. boubiryio posib BO BceM MHorooOpasun ycrpoiicte FACTS urpaer cunoBas
JJIEKTpOHMKAa Ha 0a3ze  pPa3sNuYHBIX MOIU(HKAIMA  mpeoOpa3zoBareneldl  HaNpPSKEHMS,
UCIOJIB3YIOIINX YIIpaBiisieMble MOJIYIpOBOAHUKOBBIE BeHTHIH. lllupokoe BHenpeHue Jerko
HAaCTpaMBaE€MbIX WM  CAMOHACTPAWBAIOLIMXCS ~ MHHOBALlMOHHBIX  3JIEMEHTOB  CHJIOBOM
AJIEKTPOHUKU U HOBOT'O IOKOJIEHHS MPeoOpa3oBaTeIbHONM TEXHUKH, HOBEHIIMX TEXHOJOTHH B
o0jacT  BBICOKOTEMIIEPATYpHOH  CBEpPXNMPOBOAMMOCTH  (Ka0enu M HAKOMWTENH),
MHUKPOIPOLIECCOPHBIX CHUCTEM AaBTOMATUYECKOI'O YIpaBJIEHUs M peryaupoBaHus (IOKa B
OTpaHMYEHHBIX MacluTabax) IMO3BOJSET HANEIUTh YXKE CYIIECTBYIOLIUE CETH HOBBIMHU
KayecTBaMH.

Tabnuma 8.1

Konmponupyemsie napamempuor cemu ons paznuunvix ycmpovicme FACTS
YerpoiictBo FACTS KoHTponnpyemsie mapameTpsl
Cratnyeckuil CHHXpOHHBIN KoHTposb HampskeHus, KOMIIEHCAllUs PEaKTHUBHOU
kommeHcatop (CTATKOM 6e3 MOIIHOCTH, CTJIa)XKHBaHHe KojeOaHWM, mojaep kaHue
HAKOIUTEJIsl SHEPTUH) MIOCTOSIHHOTO HAIPSIKEHUSI
Crarndeckuil CMHXpOHHBIM KOM- | KOHTponb HanpskeHHs, KOMIIEHCALMS PEaKTUBHOMN
niercatop (CTATKOM c Hakomu- | MOIIHOCTH, CrIaXHBaHHE KOJeOaHUl, MOBBIIICHHE
TEJIEM BJIEKTPUUYECKON SHEPTHUH, CTaTUYECKOM M JMHAMUYECKOW YCTOMYMBOCTH, MOJ-
BESS, SMES, Oonbiuoit koHAEH- | Aep)kaHue MOCTOsTHHOTO HamnpspkeHus, AGC
caTop Ha MOCTOSIHHOM TOKE)
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CraTuyeckuii KOMIIEHCATOP pe-
akTuBHOM MontHOCTH (SVC,

TCR, TCS, TRS)

KonTposib HampsikeHusi, KOMIIEHCAIUs PEaKTUBHOU
MOIIIHOCTH, CIIaXMBaHHE KOJIEOAHHUM, IOBBIIICHUE
CTaTUYECKON U JUHAMHYECKON YCTOMYMBOCTH, MO/~
JIep>KaHUE TTOCTOSTHHOT'O HAITPSKEHUS

TopMO3HOM PE3UCTOP C TUPU-
CTOPHBIM YIIpaBJIEHUEM

CriaxuBaHue KoJieOaHHUI, OBBIIICHUE CTATUYECKOU
Y TMHAMUYECKOU YCTOMYHUBOCTH

Cratnueckuii CHHXpOHHBIN IIpo-
JIOJIbHBIM KoMITeHcaTop (6e3 HaKko-
TIUTEIIS AJIEKTPUUECKON SHEPTUN )

KoHTpoib TOKOB, CriiaKMBaHWE KOJeOaHWM, MOBBI-
LIEHUE CTaTUYECKON U TMHAMUYECKON YCTOMYMBOCTH,
orpannyeHue Tokos K3

CraTtudeckuil CUHXPOHHBIH
MPOJOJIBHBIN KOMIIEHCATOP
(c Oarapeeit)

KoHTpoib TOKOB, CriakuBaHue KoineOaHUH, MTOBbI-
LIEHUE CTaTUYECKON U IMHAMUYECKOU YCTOMYUBOCTH

[TocnenoBarenbHbI KOHAECHCA-
TOP C TUPUCTOPHBIM YIpaBICHH-
eM

KoHTpoib TOKOB, CriiaKMBaHWE KOJeOaHWMU, TMOBBI-
LICHUE CTaTUYECKON U JUHAMUYECKON YyCTOMYMBOCTH,
orpanndeHue Tokos K3

[locnenoBarenbHbIN peakTop ¢
TUPHUCTOPHBIM YIIPaBICHUEM

KoHTpomib TOKOB, CrilaKMBaHUE KOJICOAHHH, TIOBBIIICHUE
CTaTMYECKOW M TMHAMUYECKOW YCTOWYMBOCTH, TIOM/ICPIKa-
HUE TIOCTOSTHHOTO HATPSDKEHHSL, orpaHndeHne TokoB K3

®a3onoBOpOTHHIN TpaHchopMa-
TOP C THPUCTOPHBIM yIIPABJICHU-
eM

KOHTpOJ'IL IIEPETOKOB MOITHOCTH, CITIA’)KUBAHUC KOJIC-
68.HPII>1, MOBBIIIEHHE CTATUYECKON 1 JIMHAMHYECKON ycC-
TOI‘/'I‘II/IBOCTI/I, noAACPIKaHUC ITOCTOSIHHOI'O HAITPAXKCHHA

EnuHbIi KOHTPOJIIEP IEPETOKOB
MOIIIHOCTH

KoHTposb 1epeTokoB aKkTUBHOM M PEAKTUBHOM MOIIHO-
CTH, KOHTPOJIb HANpSHKEHMSI, KOMIIEHCALUST PEaKTUBHOM
MOIIHOCTH, CTJIAKUBAHUE KOJICOAHWH, MOBBIIICHHE CTa-
TUYECKOM U JUHAMUYECKOM YCTOMYMBOCTH, MOJIEpHKa-
HUE MMOCTOSTHHOTO HANPSDKEHUSI, OrpaHuueHre TOKoB K3

OrpaHuuuTenb NepeHanpsKeHun

C TUPUCTOPHBIM YIIPABJIICHUEM

OrpanudeHne HanpspKEHUS IPYU MEPEXOIHBIX IIPO-
reccax

Perynarop HanpspkeHus ¢ THpH-
CTOPHBIM YIIPaBIEHUEM

KoHTposib 1IepeTOKOB pEakTHUBHOM MOIIHOCTH, KOH-
TPOJIb HAIpPSDKEHUs, CIUIaXXKUBaHWE KoJjeOaHW, Io-
BBILLICHUE CTATUYECKOW M TMHAMUYECKON YCTOWYHBO-
CTH, TIOJIIEPKAHKE ITOCTOSTHHOTO HAIIPSIKEHUS

MeXnMHENHbI KOHTPOILIEp Ie-
PETOKOB MOIIIHOCTH

KoHTposb mepeTokoB peakTUBHOM MOIIHOCTH, KOH-
TPOJIb HANpPsDKEHUS, CriaXHBaHUE KojeOaHuid, mo-
BBILIEHUE CTATUYECKOW M TUHAMHUYECKOW YCTONYMBO-
CTH, IOJIIEP>KAHKNE MOCTOSTHHOTO HAIPSIKEHUS

JI1 SHEPrOCHCTEMBI CETONHSAIIHETO THA B LIEJIOM XapaKTEPHO MexaHuveckoe ynpasienue.
JU1s1 KOHTpOJS M 3alMThl AJIEKTPUYECKUX CHUCTEM IIMPOKO HCIOJIB3YETCS MHUKPOIJIEKTPOHUKA,
KOMITBIOTEPHl M BBICOKOCKOPOCTHBIE CHCTEMBI TEJIEKOMMYHHUKAIMM, OJHAKO YIPaBISIOLINE
CHTHAJIbI NTOCBUTAIOTCS B CUJIOBBIE JIMHUU (B KOTOPBIX, COOCTBEHHO, M PEATU3YEeTCsl YIpaBIIstolee
BO3/IEHCTBUE), IIe KOMMYTHUPYIOIIME YCTPOWCTBa — MexaHudeckue. [loaTomy oueHb CIIOKHO
OCYIIECTBUTH OBICTPOZEHCTBYIONIEE yrpaBieHue. Jpyroi mpobaeMoil MEXaHHYeCKHX YCTPOWUCTB
ABJISIETCS TO, YTO YIPAaBJISIOMIME BO3JACHCTBUS K HUM HE MOTYT IOCBUIAThCSl 4acTo, TaK Kak
JTAaHHbIE YCTPOICTBA, KaK MPaBUiIO, BEIPAOaThIBAIOT PECYPC U BBIXOJAT U3 CTPOS Tropaszio ObIcTpee,
YeM CTaTMYeCKHE yCTPOMCcTBa. B CyIIHOCTH, ¢ TOUKU 3peHUs] KaK TUHAMUYECKUX MPOIIECCOB, TaK
U YCTaHOBMBILIMXCS PEXHMOB CHUCTEMA JEUCTBUTEIBHO HEKOHTposmpyema. IIpoexkThpoBLIMKH,
OTepaTophl, WH)KEHEpPhl HAy4YWJIUCh paboTaTh C YYETOM OTOrO OrpPaHUYEHUS, HCIOJb3Ys
MHO’KECTBO METOJIUK, MO3BOJIIOMIMX TOBBICHTH 3(P(PEKTUBHOCTh pabOThl 3HEPrOCUCTEMBI, HO
LEHOH co/iep KaHMsI U3IUILIHUX PE3€PBOB MOIIHOCTH M JIOMIOJHUTENbHBIX 3aTpar.

Hamnune B cetu ycrpoiictB FACTS yBenuuuBaer €€ peanbHYIO IPOIYCKHYIO
CHOCOOHOCTh, PErYIUPYET JOMYCTUMYIO 3arpy3Ky M J1aeT BO3MOXHOCTb OINEPATUBHO MEHATh
KOH(Urypalnuo, TeM CaMbIM TIOBBIIIAs HAAEKHOCTh 3JIEKTPOCHAOXKEHHs mMoTpeduTeneii u
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SKOHOMHYHOCTh paboThl cetd. OpuEHTHPYSACh Ha JIONMYyCTUMBIE NapaMeTphl, OIepaTop
CaMOCTOSITEJIbHO NEPeAaeT UMEHHO TO KOJMUYECTBO JIEKTPOIHEPIUH, KOTOPOe HEOOXOAUMO IS
norameHust JnepuiuTa B KOHKPETHOM Yy3Jle. 3a CYeT 3TOro MpPeJOTBPAIIAeTCs pa3BUTHE
BO3MOKHOM aBapUITHON CUTYyaIlUU.

Buenpenue texnonoruit FACTS B Poccun 6bu10 nHMIMupoBano emé B 2003 1. npuka3zom
PAO «E3C Poccum» Ne 488 «O co3maHuu yopaBisi€MbIX JIMHUM JJIEKTpoONEepenauud u
oOopynoBanust st Hux». IlosBineHwe 5Toro mnpukasza OBUIO BBI3BAaHO HEJOCTaTOYHOM
YIPaBISEMOCTbIO 3JIEKTPOIHEPIreTUUECKUX CHUCTEM U, KaK CJEACTBHE, HU3KOHW IPONYCKHOMN
CIOCOOHOCTBIO MEXKCHUCTEMHBIX M cucreMooOpasyrouux JIOII, HenocTaTouHbIM 00BEMOM YyCT-
pPOWCTB  pEeryjIMpoBaHUSl  HAIPsDKEHWS M PEAaKTUBHOW  MOIIHOCTH, HEONTHUMAJIbHBIM
pacripeielieHueM ITOTOKOB MOIHOCTH 10 NapaiiensHbiM JIDII pa3Horo kinacca HanpsKeHUs.

Peanmuzanus xonuenmmu Smart Grid crnenana X oJHUMH U3 Hanbosee BOCTPEOOBAaHHBIX
3JIEMEHTOB B JIEKTPO3HEPreTHKE.

PaccmaTpuBast KOHIENIMIO «CUIIBHBIX ceTei» Ha ocHoBe TexHosorun FACTS, cnenyer
BBIJICJINTh Ba)KHBIE €€ JOCTOUHCTBA JUIS POCCUMCKOM SHEPreTUKHU:

a) BHEAPEHUE COBPEMEHHOI'O 000PYAOBAHUS U TEXHUUYECKUX CPEJCTB B YK€ HUMEIOLIUECS
CEeTH IMO03BOJIsET M30exkaTh OOJBIIMX 3aTpaT Ha CTPOUTEILCTBO JIMHUI C BBICOKOH HPOIYCKHON
CHOCOOHOCTBIO;

0) TexHomorus JOmMyckaeT (M Jaxe Npeanojaraer) IMocTeneHHoe (MoIIaroBoe)
paciMpeHue JOIYCTUMBIX INPEAETIOB MepelaBaeMOil MOIIHOCTH JUHHUM 1O Mepe MOCTYIUICHUS
MHBECTULIUI Tyna, TJe 3T0 TpedyeTcs, U Toraa, Koraa 31o Heodxoaumo. OHa MO3BOJISET 3apaHee
IPEyCMOTPETh TPOTPECCUBHBIN CIEHApUN COBMECTHOIO HCIOJIb30BAHUS MEXaHMYECKHUX
KOMMYTAaTOpPOB M IOCTENEHHO BBOAMMBIX KOHTposulepoB FACTS Ttakum o6pa3zom, uTOOBI
JOCTHYb TIOCTABJICHHON LEIH MYTEM IO3TAIHOr0 MHBECTHPOBAaHUA. B ycrnoBHsx (MHAHCOBBIX
OFPaHMYEHUN STO — COJNUAHBIM JO0BOJA B TMONb3y «CHIbHBIX cereil». IlocrenenHoe
WHHOBAIIMOHHOE TEXHUYECKOE M TEXHOJOru4yeckoe mpeoOpazoBanue ODIOC, a Takke
COOTBETCTBYIOIIIAs] KOPPEKTHPOBKAa 0a30BBIX MPHUHLMIIOB, Lelded W 3afady  pa3BUTHUA
AJIEKTPOIHEPIETUKH NTPEOOPA3YIOT «CUIIbHBIE CETU» B «UHTEIIIEKTYaJIbHBIE CETH.

Hexotopsie u3 snementoB FACTS ucnons3ytores Ha oObektax EHOC st ynpaBnenus
pexxuMamu yxe gocrarouHo aaBHo (¢ 80-90-x rr.). [lpumepsr mpumenenus snemeHToB FACTS B
MOCJIEIHUE T'OJIBI:

— CTaTKOM — CTaTUYeCKMM KOMIIEHCAaTOp pPEaKTUBHOW MOIIHOCTH Ha 0aze
npeoOpazoBarens HanpsikeHust, 50 MBap, 11 kB (IIC «Breiboprekasy», 330/400 xkB);

— aCHHXPOHM3UPOBAHHBIN CUHXPOHHBIM KOMIIEHCATOP C yrpasistoneil o0oMoTkoit, 2x100
Msaap, (IIC «beckynuuxoBoy», 500 kB);

— yCTpoHCTBO ympaBisiemMor mpojonsHOoi kommeHcaruu JIDIT 500 kB (IIC «Casno-
[ymenckas» — [1C «HoBoky3Henkasn»);

— 3albaiikanbckuil mpeodpaszoBareabHbld kKoMiuieke, 200 MBT, 220 kB (IIC «Morouay,
ceuenne OOC Cubupu — O2C Bocrtoka);

— (¢azonoBopoTHOE ycTpoiicTBo, ceuenue ODC Cubupu — O2C Ypana, Tpanzut 220 kB
Cosercko-CocHeHckas—Bonoanno;

— ACHHXPOHU3UPOBAHHBIN TypOOTreHepaTop ¢ ynpasJstomeil 0oMoTkoit, 320 MBT
(Kammpckas ['POC-4 OAO «OI'K-1», snepro6mnok Ne 3).

Peanuzanus 3TMX IPOEKTOB SBISAETCS 3aJI0OM YCIIEHUIHOTO IOCIIEAYIOIIErO0 BHEIPEHUS
AQHAJIOTMYHBIX ycTpodcTB Ha Jpyrux obwvekrax EDHC Poccun. Tem Oonee uto yiydiieHue
(MHAHCOBOIO MOJIOKEHUS B IOCTIEAHHUE TOJIbI CO3AET I 3TOTO OJIaronpusTHHIE YCIOBUSI.

WNucturyramu BHUUNDO, Oneprocersnpoexr, HUUIIT mnpoBeaeHbl uccienoBaHus ¢
IETBI0 BBISIBIIEHUS OO0BEKTOB sl mpuMeHeHusi TexHosormn FACTS. HccrnemoBanus HOCST
IIpeIBApUTENbHBIN Xapakrep. IIpyu npuHATUN pelieHus O CO3JaHUM YNPABISAEMBIX NEepenad Ha
TOM WIH HMHOM OOBEKTE MAOJKHBI OBITh BBIIOJHEHBI OoJiee JETalbHbIE HCCIECI0BaHMS,
pazpaborano TOO mo kaxaoMy OOBEKTY.
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KOHTPOJIBHBIE BOITPOCBHI

1. [lepeuncnure ycTpoiicTBa sBistomuecs Texandeckoit ociopod FACTS.

2. Ha3zoBuTe KOHTpOIHMPYEMBIE ITapaMeTphl CeTH s pa3nuyHbix ycrpoiicts FACTS.

3. Kakue snementst FACTS wucnonb3yiorcs Ha oObektax EHOC npns ynpaBneHus
pexuMamMu?

4. Tlepeuncnante AOCTOMHCTBA KOHIICTILIUU «CHJIBHBIX CETE€H» Ha OCHOBE TEXHOJIOTHH
FACTS nans poccuiiCKO# SHEPTeTUKH.

5. Yueono-memoouueckoe u ungpopmayuonnoe odbecnevenue OucCyunIuHbsl
5.1. Ilepeuensv ocno6HOI u OONOIHUMENBHOU TUMEPAMYPbL, HEOOXOOUMOIL ONA 0CBOCHUS
OuCUUNIUHDL
5.1.1 Ilepeuensv ocHOGHOI TUmMeEpamypol:

1. Dnexrpodesonacuocts / E.E. IIpusanos, A.B. Edanos, C.C. Scrpedos, B.A. Spom ; mox
pen. E.E. IlpuBanoBa. — Mocksa ; bepnaun : Jlupekr-Menua, 2018. — 210 c. : un., cxem., Tabim. —
Pexxum poctyma: mo mommucke. — URL: http://biblioclub.ru/index.php?page=book&id=493604 . —
bubmuorp. B ka. — ISBN 978-5-4475-9698-9. — DOI 10.23681/493604. — TekcT : 3J€KTPOHHBIN.

2. IIpuBanos, E.E. OcHoBbl snextpo6e3onacuoctr : B 3 4. / E.E. [lpuBanoB. — Mocksa ;
bepnun : dupexrt-Meauna, 2016. — Y. 3. 3ammra OT HamnpspKeHUs MPUKOCHOBEHHUS M Iara B
neKkTpudeckux cersx. — 180 c. : wmi., cxeM., Tabn. — PexuM jocTyma: Mo MOANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=436756 — bubauorp. B ku. — ISBN 978-5-4475-
7618-9. — DOI 10.23681/436756. — TeKcT : 37CKTPOHHBI.

3. Ilpusanos, E.E. OcHoBwl anekrpobe3onacHoctu : B 3 4. / E.E. [IpuBanoB. — Mocksa ;
bepmun : Tupexr-Meana, 2016. — Y. 2. 3azemiieHne 3JIeKTPOYCTAHOBOK CHCTEM DJIEKTPOCHAOKEHUSI.
- 156 ¢ : wmm, cxem., Tabn. — Pexum  gocTtyma: WO TOAMHCKE.  —
URL.: http://biblioclub.ru/index.php?page=book&id=436755 . — bubmuorp. B ku. — ISBN 978-5-
4475-7617-2. — DOI 10.23681/436755. — TekcT : 2IEKTPOHHBIH.

4 Cubukun F0.JI. Oxpana Tpyaa W 31eKTpobe3onacHocTs: YuebHoe mocodbue — M: Jupekt —
Menua, 2014.- 360 c. [D7eKTPOHHBII pecype] pexuM JoCTyma:
https://biblioclub.ru/index.php?page=book_view_red&book_id=235424

51.2. IlepeyeHb 1OMOJHUTEILHOM JTUTEPATYPbI:

1.Cubuxun, HO.JI[. besomacHocTs Tpyna mnpu MOHTaxe, OOCIYKMBAaHMM W PEMOHTE
anekTpoobopynoBanus npeanpustuii / FO.JI. Cubukun. — Mocksa ; bepnun : Iupexkr-Menna, 2014.
— 338 C. : ui., TaluI. — Pexum JIOCTYyTIA: o MOJITTHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=256581 . — bubnuorp.: . c. 332. — ISBN 978-5-
4475-2508-8. — DOI 10.23681/256581. — TekcT : 3IeKTPOHHBIH.

2. DnexTpobe3onacHocTh paboTHUKOB 3ekTpuueckux cereid / E.E. TlpuBanos, A.B. Edanos,
C.C. fctpebos, B.A. fpom ; noxa pen. E.E. IlpuBanosa. — Mocksa ; bepnun : Jlupext-Menaua, 2018.
- 371 c. : UIL., Tal. - Pexxum Jocryna: o MOJIIIKUCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=493605 . — bubauorp. B ku. — ISBN 978-5-
4475-9697-2. — DOI 10.23681/493605. — TekcT : 3JIEKTPOHHBIH.

3. Cubuxun, I0.JI. DnekTpoGe30macHOCTh, TPH OIKCIUTyaTalldd  3JIEKTPOYCTaHOBOK
npombiieHHsIx npennpusatait / KO Jl. Cubukun, M.FO. Cubukun. — 8-e u3zz., ucnp. — Mocksa ;
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http://biblioclub.ru/index.php?page=book&id=493604
http://biblioclub.ru/index.php?page=book&id=436756
http://biblioclub.ru/index.php?page=book&id=436755
https://biblioclub.ru/index.php?page=book_view_red&book_id=235424
http://biblioclub.ru/index.php?page=book&id=256581
http://biblioclub.ru/index.php?page=book&id=493605

bepnun : Jlupexkr-Menua, 2014. — 235 c. : tabn., wi. — Pexxum JocTyma: 1Mo MOJIMHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=253964. — bubnuorp. B k. — ISBN 978-5-4458-
8880-2. — DOI 10.23681/253964. — TekcT : 3JIeKTPOHHBIIA.

5.3. Ilepeuyenn pecypcoB HH(pOPMALIMOHHO-TEIeKOMMYHHKAIMOHHOH ceTH «AHTEpHET»,
HEeOOXOAMMBIX /IJI51 OCBOEHUS IHCHUTTHHBI

1. http://www.biblioclub.ru -OBC "YHuuBepcuterckas Oudianorexa oHiaanH"

2. http://www.iprbookshop.ru/ - DnexTponno- 6ubamroreunas cucreMa IPRbooks

3. http://e.lanbooks.com - Dnexrponno-6udauoreynas cucrema Jlanob

1. http://docs.cntd.ru/  DnexTpoHHbIH  GOHA  MPaBOBOM W HOPMATHBHO-TEXHHYECKOM
nokymenTanun TEXOKCIIEPT

2. TIpodeccuonanbHbie crpaBounble cucreMbl Texakcmept http://vuz.kodeks.ru/
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHM S POCCUCKOM
OEAEPALINN
denepanbHOE roCcy1apCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIETO 00pa30BaHUs
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBIN YHUBEPCUTET»
[Iaturopckuit uuctutyT (punmman) CKOY

MeToauueckue YKazaHnusi
I10 OpraHu3anuvy 1 IIpoOBCACHUIO CaMOCTOSITEILHOMN pa6OTBI

no muctmmumne « [PUMEHEHUME SMART GRID B DJIEKTPUYUECKHUX
CETAX»

JUISL CTYJIEHTOB HaIlPaBJICHUSI TOATOTOBKH
13.03.02 DnexTposHepreTUKa U ANEKTPOTEXHUKA

[Tsturopck 2025 r.
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Conepxanne

Beenenune

O01mas xapakTepruCcTHKa CAMOCTOATENBHOM paboThl 00yYaroIIerocs Mpu H3y9eHU!
nuctainHe! «lIpumenenrne SmartGrid B 2IEKTPUIECKUX CETIX»

HJ'IaH-l"pa(i)I/IK BBIIIOJIHCHMS CAaMOCTOSTCIBHOM pa6OTI)I
KOHTpOJ'IBHI)Ie TOYKH U BHJAbI OTYCTHOCTHU 110 HUM

MeTtoaudeckne peKOMEHAANH 110 N3yYEeHUIO TEOPETUIECKOTO

Mmarepuana

CnHcoK peKOMEHyeMOU JIUTEPATyPHI.
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BBEJAEHUME

CamocrosiTensHass pabora — IulaHWpyemas ydeOHas, ydeOHO-HCCIeloBaTenbcKas, Hay4HO-
HCCIIeIoBaTeNIbCKass pabdoTa CTYJCHTOB, BBHINOJHAEMAas BO BHEAYJUTOPHOE (ayIUTOPHOE) BpeMs IO
3aJ]aHUI0 U TIPU METOIMYECKOM PYKOBOJICTBE MpENoJaBatTelisi, HO 0e3 ero HEeNOCPEACTBEHHOTO Y4aCTHs
(TIpy YaCTUYHOM HETIOCPEICTBEHHOM y4YacTUH MPEojaBaTeisi, OCTaBIISIONIEM BEIyLIYIO POJIb 32 paboToii
CTYJIEHTOB).

CamocrositenpHas pabora cryneHToB B BY3e sBisieTcss Ba)XKHBIM BHUAOM YUeOHOW W HaydHOU
JESITeIbHOCTH CTY/ICHTA.

Benymas nens opranmsanuu u ocymiectBieHnss CPC momkHa coBmaiaTh ¢ LEIbI0 00ydeHHUS
CTyJeHTa — TMOJATOTOBKOW OakanmaBpa c BeICIIMM oOpaszoBanHueM. llpm opranmzammu CPC BaxkHBIM U
HEOOXOIUMBIM YCIOBHEM CTAaHOBATCS (OPMHPOBAaHHE YMEHHS CaMOCTOATENbHOW paboThl  ams
npruoOpeTeHHsl 3HaHUK, HABBIKOB M BO3MOXXHOCTH OpraHM3alliy yueOHOW 1 HAyYHOU IesTEeIbHOCTH.

Llenpro caMOCTOSTENBHONH pPAabOTHI CTYACHTOB SBJSIETCS OBNaAeHHE (yHIaMEeHTaTbHBIMA
3HAHWAMH, NPO(ECCHOHATBHBIMA YMEHUSMH M HAaBBIKAMH JEATEIBHOCTH 110 TPOQHIIO, OIBITOM
TBOPYECKOM, HCCIIEIOBATENLCKON AedarenbHocTH. CamocTosTenbHas paboTa CTyIEeHTOB CIIOCOOCTBYET
Pa3BUTHIO CaMOCTOSATENHHOCTH, OTBETCTBEHHOCTH M OpPraHM30BAaHHOCTH, TBOPYECKOTO TOAXOAa K
pelIeHuto mpobaeM yaeOHOTo U TPOeCcCHOHATEHOTO YPOBHSL.

B yuebHolt gucnuruiiHe «JJEKTPOOE30MACHOCTBY)  PACCMATPUBAIOTCS  BOMPOCHI
0e30MacHOTO B3aMMOJICUCTBHUS YEJIOBEKA C AJICKTPUUYECTBOM M DJIEKTPOMArHUTHBIMH TOJSMU
MPOMBIIUICHHON 4YacToThl. M3ydeHue cTyAeHTaMHu AMCUMILIMHBI MO3BOJSET cHOpMHpPOBATH Y
OyIyIuX CHEIUAINCTOB CIICIMaIbHBIC 3HAHUS B OOJIACTH 3JEKTPOOe30macHOCTH. Peanm3anus
Ha TMPAKTUKE ATUX 3HAHUI 00ECNeYUT COXpaHEeHHE PabOTOCTIOCOOHOCTH, 3OPOBBS U KHU3IHU
YeJI0BEKA.

1. OBIIASI XAPAKTEPUCTHUKA CAMOCTOSATEJBbHOM PABOTHI
OBYYAIOHIETI'OCHA ITPU U3YYEHUU JUCHUITJIMHBI
«(IPUMEHEHHUE SMARTGRID B JIEKTPHYECKHUX CETAX»

CamocrosaTtenbHass pabora - mIaHupyemas ydeOHas, ydeOHO-MCCIeOBaTeNbCKas, Hay4HO-
ucclieioBaTeNnbckas paboTa CTYICHTOB, BBINOJHJEMass BO BHEAyAMTOPHOE (AyAMTOPHOE) BpEMs IO
3aJaHHUI0 U NIPU METOAWYECKOM PYKOBOJICTBE IPENOJaBaTeisi, HO 0€3 ero HeMmoCpPeICTBEHHOIO y4acTus
(mpr YacTUYHOM HEMOCPEACTBEHHOM YYacTHW TNPEenoJaBaTelis, OCTaBJSAIOIMIEM BEAYyUIYI0 pOJb 3a
paboTO CTYICHTOR).

CamocrositenpHast pabota cTyaeHToB B BY3e sBnsiercss BaXKHBIM BUAOM Y4eOHOH M HayqyHOMH
JnesTenbHOCTH  cTyAeHTa. CamocrosiTenpHas paboTa CTYIEHTOB WIPaeT 3HAYUTENBHYIO pOJIb B
PEUTHHIOBON TexXHONOTMU O0ydeHus. B cBszu ¢ atmMm, oOydenne B BY3e Britoyaer B cels IBe,
NPAaKTUYECKH OJMHAKOBBIE 1O 00BEMY M B3aMMOBIHMSHMIO YacTH — Ipolecca oOydeHHs U Ipolecca
camooOy4enus. [lostomy CPC nomkHa crath 3pQeKTuBHOHN 1 LeneHanpaBIeHHOW paboTo! cTyIeHTa.

K coBpemennomy cmnenuanucty OOIIECTBO NPEABABISET JOCTATOYHO UIMPOKUN TIEpeyYeHb
TpeOOBaHMIA, CPEeIU KOTOPHIX HEMATOBAKHOE 3HAYEHHE MMEET HAJM4YWe Y BBITYCKHUKOB OINPENEIeHHBIX
CHOCOOHOCTEH M YMEHHUS CaMOCTOSATENBHO JAOOBIBaTH 3HAHMSA M3 Pa3IMUHBIX HMCTOYHHKOB,
CHUCTEMAaTHU3UPOBATh MOMYyYEHHYI0 WH(OPMAINIO, AaBaTh OIEHKY KOHKPETHON (pMHAHCOBOW CHUTYaIlWH.
®opMHUpOBaHNE TAaKOTO YMEHHS IMPOUCXOAWT B TEeUEHHE BCEro Mepuona OOy4deHHs dYepe3 ydacTHe
CTYJCHTOB B MpPaKTUYECKUX 3aHATHAX, BBINOJIHEHHWE KOHTPOJBHBIX 3aJaHUA W TECTOB, HalMCaHUE
KYpPCOBBIX M BBITYCKHBIX KBaJU(pHUKaUIUOHHBIX pabot. Ilpm 3ToM camocrosiTenbHas pabdoTa CTYIEHTOB
UIpaeT pellarollyio pojb B X0/1€ BCEro y4eOHOro nporecca.

Benymas nens opranmsammu u ocymectsienuss CPC pomkHa coBmagath ¢ Henblo 00ydeHHs
CTyZAEHTa — MOJArOTOBKOW crienuanucTa u 6akaiaBpa ¢ BeICIIMM oOpazoBanueM. [Ipu opranmzauuu CPC
BaXHBIM M HEOOXOIMMBIM YCIIOBHEM CTAaHOBSITCS (POPMUPOBAHHE YMEHHUSI CAMOCTOSTEIbHON pabOoThI AJis
MproOpeTeHNs 3HAHNH, HABBIKOB ¥ BOBMOXKHOCTH OPTaHM3allMN Y4eOHOM U HAyYHOHN JeATEIbHOCTH.

@DopMBl  caMOCTOATENFHONH PabOTBl CTYAEHTOB pa3HOOOpasHbBl. B coorBercTBHM € paboueit
HIPOrpaMMON JAUCIMIUIMHBL «JIEKTPOMAarHUTHAasi COBMECTUMOCTD B 3JIEKTPOIHEPIETHUECKUX CUCTEMAaX»
HPETyCMOTPEHBI CIICAYIOLINE BUIBI CAMOCTOATENIBHOM pabOThI CTyICHTA:

- CAMOCTOSITENILHOE N3YUYEHUE JIUTEPATYPHI;
- BBIIIOJTHEHNE KOHTPOJIBHOH paboThI
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- BBIIIOJTHCHHUE WHAUBUAYAJIIBHBIX TBOPYCCKUX 3aJIaHHM.
Heﬂb CaAMOCMOAME/IbHO20 U3yuenusn aumepanypobl — CaMOCTOATCIBHOC OBJIAACHHUE 3HAHUAMMU,
OITBITOM MCCJICOBATEIBCKOMN ACATCILHOCTH.

3ad0auamu caMOCTOSATENIBHOTO U3Y4YEHHUS JIUTEPATYPHI ABISIOTCS:

. yrayOlieHre U pacIlIipeHne TeOPEeTHIeCKIX 3HAaHUH;

. dhopMupoBaHUe

YMEHUI HUCIOJIb30BaTh

JOKYMEHTAIMIO U CTIC[UAIbHYIO JTUTEPATYPY;
. pasBUTHE TO3HABATEIbHBIX CIOCOOHOCTEN U AKTUBHOCTH CTYAEHTOB.
Ilenv noozomoeKku K Kpyziaomy cmojy — CaMOCTOATEIBHOE OBJIQJICHHE 3HAHUSIMH, OIBITOM
HCCJIEIOBATENbCKON 1EATEIbHOCTH.
3aoauamu IOATOTOBKU K KPYTJIIOMY CTOJTY SIBJISIFOTCA:

. yriIyOJaeHre U paclIupeHne TEOPETUIECKUX 3HAHUH B paMKaX KOHKPETHOH TEMblI,

. ¢dbopMupOoBaHME YMEHMH HCIOJIB30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPAaBOYHYIO
JOKYMEHTAILMIO U CIICLUAIbHYIO JTUTEPATYPY;

. pa3BUTHE UCCIEOBATENBCKUX YMEHUH.

. pa3BUTHE MMO3HABATENBHBIX CIOCOOHOCTEH U aKTUBHOCTH CTYACHTOB.

3aoauamu TOATOTOBKU WHAWBUYaJIbHOTO TBOPUYECKOTO 3aJaHHs ABJISIOTCS:

. yri1y0OJeHre U pacliupeHne TEOPETUIECKUX 3HAHUH B paMKaX KOHKPETHOH TEMblI,

. ¢dbopMHupOBaHME YMEHMH HCIHOJIB30BaTh HOPMATHUBHYIO, IPAaBOBYIO, CIPAaBOYHYIO
JOKYMEHTALMIO U CTICLUAIbHYIO JTUTEPATYPY;

. pasBUTHE HCCIIENOBATENBCKIX YMEHUH.

. pasBUTHE TO3HABATEIBHBIX CIOCOOHOCTEH U aKTUBHOCTH CTYACHTOB.

HOPMATUBHYIO, IIPAaBOBYIO, CIPaBOYHYIO

B pesynbTare 0CBOCHUS AUCIUIUIMHBI (DOPMHUPYIOTCS CIEAYIOUIUE KOMITETCHIIUU:

Kon, hbopmymnupoBka
KOMITCTEHIINU

Kon, popmynupoBka nuHanKaTopa

[TnanupyemMbie pe3ynbTaThl
00yYeHHs 0 TUCIIUTUINHE
(MoyITI0), XapaKTEPHU3YIOIIHE
3Tarbl HOPMHUPOBAHHUS
KOMIIETEHIINH, WHIUKATOPOB

I1K-2 CriocobeH
AHAITU3UPOBATH PEIKUMBI
paboThI CUCTEM
3JIEKTPOCHA0KECHUS

N /I-3nk-2 ObecnieurBaeT 3a1aHHBIE
napamMeTpbl peKUMa CUCTEM
3JIIEKTPOCHAOKECHUS

3HaeT NPUHIUIIBI TOCTPOEHHUS,
MHHOBAITMOHHBIC TEXHOJIOINU 1
KOMITOHEHTBI
HHTEJUIEKTYaJIbHON
3JIEKTPO3HEPTETUUECKON
CHCTEMBI.

Brnageer cnocoOHOCTEIO
OLICHMBATh MapaMeTPbl U
PEKUMBI
AIEKTPOIHEPTETUYECKOM
CUCTEMBI Ha 0a3e KOHIICTIIUH
SmartGrid.

2.IIJTAH-TPA®UK BBITIOJTHEHUSA CAMOCTOSTEJBHOM PABOTBI

TexHoJIOrMYecKasi KApTa cCaMOCTOSITeILHOI PadoThl CTyIeHTA

Konpr Bung negrenpHOCTH
peane3yemMbIx CTyJICHTOB
KONIETESHITNHI
(nHOHMKaTopa)

Hrorossrit Cpenctea n
MIPOYKT TEXHOJIOTHH
CaMOCTOSTEIbHOMN OLICHKH
paboThI

OObEM 4acoB, B TOM YHCIIE

KonTakTHas

CPC pabora c Bcero

nperojaaBarejicM

Ounasn ¢opma o0ydeHus
6 cemecTp
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CaMoCTOSTENBHOE KoHcmekt CobecenoBan | 58,32 6,48 64,8
H3y4YCHUE ne
JINTEPATYPBI o
[IK-2 paznenam Ne 1-2
WJT-31k.2 IToaroroBka k Koncnekt KOMHJIe“KT 6,48 0,72 7,2
MIPAKTHYECKUM 3aJaHui 1
3QHATHIM BOIIPOCOB 110
paszaenam
ACITUIIIHHEL
Hroro 3a 6 cemecTp | 64,8 7,2 72
OObeM JacoB, B TOM YHUCIIC
Konbr Bun nesrensHocTH HUrtoroserii Cpencta u
peane3yembIxX CTYACHTOB MPOAYKT TEXHOJIOTUHU KonraxThas
. . CPC paboTa ¢ Bcero
KOTISTEHITHI CaMOCTOSITEIbHOM OIICHKH
(MHAMKATOPA) paboThl fperiofasateiiem
OuHo-3204Hasi popMa 00y4eHHs
6 cemecTp
CaMoCTOSITENbHOE Koncnekr CobecenoBa | 88,11 9,79 97,9
H3y4YCHHUE HHUE
JINTEPATYPBI 1o
K-2 paznenam Ne 1-2
VT-3mc2 ITonroroBka K Koncnexr KOMrmeiKT 1,89 0,21 2,1
MPaKTUYECKUM 3aJaHUN U
3aHIATUSAIM BOIIPOCOB I10
pazaenam
JUCIUILIMHBI
Htoro 3a 6 cemectp | 90 10 100
3.KOHTPOJIBHBIE TOYKHA U BUJBI OTYETHOCTH IO HUM
Texkymuii KOHTPOJIb
PeliTUHrOBasi OLleHKA 3HAHUH CTYJeHTAa
Ne Buj nestenbHOCTH CTYyI€HTOB Cpoxu Komnmuectso
n/n BBIIIOJIHEHHS 0aIoB
1. IIpakTnueckoe 3ansTHe. Tema: HTemIeKkTyalbHBIE CETH 3 Henens 10
(Smart Grid)
2. [Ipaktuueckoe 3anstue. Tema: Ilepexom k 1ubpoBoi 4 yenens 15
noJCTaHIMK. [IPOTOKOJIBI CBA3U B AJIEKTPOIHEPIeTHKE
3. IIpaktuueckoe 3anstue. Tema: CTAHJIAPT MOK 61850 5 Henens 30
HToro 3a 6 cemecTp 55
HToro 55

MakcuManbHO BO3MOJKHBEINA 0ajl 3a BECh TGKYIJ_[I/Iﬁ KOHTPOJIb YCTAHABJIMBACTCA PaBHBIM 55.
TCKYH_ICG KOHTPOJIbHOC MCPONPHUATHUC CUUTACTCA CHAHHBIM, CCJIM CTYACHT IOJY4YHWJI 3a HETO HC MCHEC

60%

BBICTaBIISIEMBII
YCTaHOBJICHHBIE TPa(QMKOM KOHTPOJIbHBIX MEPONPUSITHI CPOKH, ONIPEJeIsIeTCs CIEAYIOIUM 00pa3oM:

CTYIEHTy 3a

TeKylIee

KOHTPOJIBHOE

OT YCTaHOBJIEHHOIO JJIsi 3TOr0 KOHTPOJs MaKCUMajbHOro Oaa.
MEpOIPHUATHE,

CJIaHHOE

PeliTunroseiii  Oaii,
CTYJICHTOM

B

ypOBeHb BBINMOJTHCHUA KOHTPOJBHOI'0

3aJaHusA

PeliTunrossblii 6aa1 (B % 0T MaKCUMAJIbHOTO

0aJlj1a 32 KOHTPOJIbHOE 3a/1aHUe)

OTINYHBIN

100
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Xopomuid 80

Y 1OBIIETBOPUTEIBHBIT 60

HeynosnerBopurenbHbIit 0

TunoBble KOHTPOJIbHbIE 32/IAHUSI U MHbIE MATEPUAJIbI, XaPAKTEPU3YIOIMe 3TaNbl (POPMUPOBAHUS
KOMIIeTeHITH A

Bomnpocsl aJ1s1 codecenoBanmusi
Tema 1.

1. B 4ém cyTh konnenuu Smart Grid?
2. Yto gBisSE€TCI TEXHUUECKON/TEXHOJIOTHYECKOM ocHOBOM Smart Grid?
3. HasoBuTte OCHOBHBIC eI Smart Grid.

4, HaszoBuTe  OCHOBHbIE  KOMIOHEHTHI ~ KOMMYHHKAIIMOHHBIX  TEXHOJOTMH B
CUHTEJJIEKTYaJIbHON CETH.

5. MUnrennexryanbHble HHPOPMALMOHHBIE CUCTEMBI.

6. [TpuHIMTHAIEHBIC TOAX0/IbI K PA3BUTHIO M OpraHU3alMy PadoT Mo pean3allii KOHIETIHH
SmartGrids Poccun.

7. Amuanu3 OCHOBHBIX XapaKTEPUCTUK POCCHIICKOM 31€KTPOIHEPTETHKH M CETEH B CPABHEHUHM C
JPYTUMU CTPaHAMH.

8. [Ipeanocbuiky nepexo/ia K CTPaTerud MOICPHU3AINH U UHHOBAITMOHHOT'O PA3BUTHS U OIICHKA
YCIIOBHU peaynzanuu KoHuenuuu SmartGrids anekrposnepretuke Poccuu.

9. CpaBHuTenbHBI aHATN3 SHEProcucTeM Poccuu U Ipyrux cTpa.
10. Buempenus xonnenmuu Smart Grid.

Tema 2.

Uro Takoe aBTOMaTH3MPOBAaHHAs CHCTEMA TUCIIETYEPCKOTO YIIPaBIECHUs?

Yro obecnieunBaroT ynpasJistomnie Bo3aencteus ACY?

HazoBute cocrasisronue napopmanmonaoro ooecrieuenus AC/Y.

Hazosute nenn saenpenns ACY anekTpocHaOKeHMs.

HazoBute ocHoBHBIE QyHKIMH ACY 35IeKTpOCHA0KEHUSI.

OxapakTepusyiTe aBTOMAaTH3MPOBAHHBIX CHUCTEM KOHTpONA M ydera anekrponorpednenus (ACKYDI):
(GYHKUMH 1 TPUHLIUIBI TOCTPOSHHUS.

7. Ouenka 3¢ ¢dexTHBHOCTH BHeApeHus KoHuenmu Smart Grid (MHTeIUIeKTyanbHbIe CHCTEMBI).

8. Amnanus 3apy0eKHOT0 OIbITAa UCIIOIH30BAHKS OCHOBHBIX TEXHOJIOTHI U KOMIIOHEHTOB Smart Grid
(MHTEIIeKTyaIbHbIE CUCTEMBI) U BO3MOXKHOCTH €r0 peann3ainuu B Poccun.

9. TexHomorn4eckuii 6a3uc KOHLENIMN Pa3BUTHUS AIIEKTPOIHEPreTHKU Ha 6azeSmartGrid
(MHTEIUIEKTyalIbHbIE CUCTEMBI).

10. Busyanu3zanus HHUIMACHTOB U HEUCIIPABHOCTEH B YMHBIX CETSIX.

11. Cucrema ynpaBieHuUs CETAMH.

12. MaremaTrueckue TOAX0/Ibl K pEIIeHHUSIM BOIIPOCcOB nocTpoenust SmartGrid (MHTEIeKTyanbHbIe
CHUCTEMBI).

SOk wNE

Tema 3.

5. UTo MO3BOJISIET OCYIIECTBIISITH BHEJAPEHHE CHCTEMBI JIUCIIETYEPCKOTO YIIPaBICHHS?
6. Ilosicaute Tepmun «<SCADAY.

7. Kakwue 3apaun pemator SCADA-cucrempr?

8. HasoBute ocHoBHBIE KOMIIOHEHTHI SCADA.

9. Yo Takoe aBTOMaTH3UPOBAaHHAS CHCTEMA AUCIETUYEPCKOTO yIIpaBIeHNs?

10. UYro obecneunBarot ynpasiustomue BozaeicTsust ACAY?

11. Hasowute cocrapisioniue nHhpopmaionHoro odoecneuenust ACJ1Y.

12. Hazosure nenu Bueaperus ACY 351eKTpoCHa0KEHHS.

13. HazoBure ocHoBHBIe pyHKIUN ACY 371€KTpOCHA0KEHUS.

14. OxapakTepu3yiTe aBTOMATH3MPOBAHHBIX CHUCTEM KOHTPOJIS M yueTa 3jiekrponorpebnenus (ACKYDI):
(YHKIIMU ¥ IPHHIMITE TTOCTPOCHUSL.
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15. JIunamudeckoe ymparienue 3iaekrpocersmu (DynamicGridManagement)

16. HHTerpupoBaHHBIE KOMMYHHKAIIUH, MPOOJIEMbI CTAHJAPTH3ANNY MIPH pa3paboTKe.

17. H3mepurenbHble TPUOOPHI H YCTPOWCTBA, CPEICTBA NIEpeauu JaHHBIX, TUHUH CBS3H U KaHAJIBI
CBSI3H.

18. HM3mepurenbHbie TPUOOPHI M yCTPOKHCTBA.

Temad.

1 Tlepeuncmure u oxapakTepusyiiTe JOCTOMHCTBA U HEJOCTATKH BO30OHOBIIAEMBIX HCTOUHUKOB

SHEPTUHU.

2 HazosuTe peruonsl Poccuu, nepceKTHBHBIE I UCTIONB30BAHUS B SHEPTOMPOU3BOJICTBE TEX MM

naeix HBUD.

3. TlepcnekTuBbl BO300HOBIAEMOI 3HepreTHkH. KakoBsl onpenensioniue Gakropsr?
AnbTepHATUBHBIC HICTOYHUKU YHEPTHH.

. Bugm BO300HOBIISIEMBIX HCTOYHUKOB OHCPIHUU U UX KpaTKas XapaKTCPUCTHKA.

DHeprocucTeMa OyayIero.

6. Pecypchl BO30GHOBISAEMBIX HCTOYHUKOB SHEPTUH, YPOBEHb UCIIONB30BAHHS B MHPE.
8. TpeboBaHus K MPHCOETHHEHHIO BO30GHOBIAEMBIX HCTOUHHKOB YHEPIHH K 3JIEKTPOCETH.

[Mpo6nemMb! hyHKIMOHUPOBAHUS BO3OOHOBIISIEMBIX HCTOYHHKOB B SHEPIOCETH.

1. Oxapakrepusyiire nporokon MIK 60870-5.

2. Oxapakrepusyiite nporokoia Modbus.

3. HasoBuTe mpeuMyIIeCTBa IIPUMEHEHHUSI ONITHIECKUX TPaHCHOPMATOPOB

4. Ha3oBuTe OTIMYUATENbHBIC YSPThI IIU(PPOBOM MOACTAHIIUH

5. W3ydenue HOBBIX HH()OPMAIHOHHO-TEXHOIOTHIECCKAX HHOPACTPYKTYP H IIEPEIOBBIX HHTEPHET
TEXHOJIOTHH.

6. VYcosepuieHcTBOBaHHBIE HHTEP(EHCH K METOBI MOICPKKH TIPUHSATHUSI PELICHHUIA.

7. llosicuure cxema HcIob30BaHus mpoTokosoB MOK 61850

8. Oxapakrepusyiite [IPOTOKOJI MMS

9. Oxapaxkrepuszyiite [IPOTOKOJI GOOSE

10. Kakum o6pa3om obecrieueHrne CKOpOCTH Tiepeaadn TaHHbIX

11. TlosicHUTE UCTIOIB30BAHIE KOHIICTIIIMH ITUHBI TIPOIIecca

12. TlosicHuTe, KakuM 0OpPa30M JIOCTUTAETCS CHHXPOHU3AIUS BCEX BEIOOPOK W MPHHUMAIOIIIEE
YCTPOHCTBO MOKET 00padaTbIBaTh 3HAUE€HHUS TOKOB M HANPSDKEHUM, IPUHATHIE OT pa3HbIX yCTPOHCTB?
13. HHTerpupoBaHHBIE KOMMYHHKAIIMU-YCOBEPIIEHCTBOBAHHAS KOHQUTYpAIHsI CETH

14. Texuomorusi TMOKUX JTUHUH.

15. Ilepeuncnure ycTpoiicTBa sBisomuecs Texuuueckoi ocHoBoit FACTS.

16. HazoBute KOHTpOJIMpyEeMble apaMeTphl CETH Ui pa3auyHbIX ycrpoiictB FACTS.

17. Kakue snementsl FACTS ucnone3ytorces Ha oobekrax EHOC st ynpasnenus pesxxumamu?

18. IlepeunciuTe TOCTOMHCTBA KOHIICTIIMU «CWJIBHBIX ceTei» Ha ocHoBe TexHonormun FACTS s
POCCUICKOM SHEPTETUKH.

19. VYcoBepieHCTBOBaHHBIC METO/IBI YITPABIICHUSI CHCTEMaMH JIEKTPOCHA0KEHUSI.

20. OcHOBHBIE aCTIEKTHI MOJICSPHU3AIMU 1 Pa3BUTHS SJIEKTPOIHEPTETHKH B Poccun 1 3a pyOeskoM.
21. OpraHu3alMOHHO->KOHOMHYECKHE, OOLIECTBEHHO-TTOJUTUIECKUE U TEXHOJIOIHYECKHE YCIIOBHS

4, METOANUYECKHWE PEKOMEHJIAIIUUA 11O U3YEHUIO TEOPETHYECKOI'O
MATEPHUAJIA

CaMmocrosiTenibHasT paboTa CTyJeHTa HAYMHAETCS C BHHMATEIBHOTO O3HAKOMIICGHUS C
cojiepKaHueM yudeOHOTo Kypca.

Wzyuenne kaxoW TeMbl CIlieJyeT HAYWHATH C BHUMATEIHLHOTO O3HAKOMIICHHS C Ha0OpOM
BONpocoB. OHU OPUEHTHPYIOT CTY/ICHTA, TIOKA3bIBAIOT, YTO OH JIOJDKEH 3HATH IO JaHHOU Teme. Bompocs!
TEMBbI Kak Obl HAKJIAJBIBAIOTCS HAa COOTBETCTBYIOIIYIO TJIaBY M30paHHOTO Y4YeOHWKAa WU y4eOHOTO
nocobusi. B utore MomKHO OBITH SICHBIM, KaKWE BOIPOCHI TEMBI y4eOHOIO Kypca U ¢ KaKOH TIyOMHOM
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PacKphITEl B KOHKPETHOM Y4eOHOM MaTepuaje, a Kakue BOoOLIe omyIieHbl. TpebyeTcs TBOpuUecKoe
OTHOIIEHHE U K CAMOMY COZAEPKaHHIO AUCLUIIINHBI.

Bomnpockl, cocraBusromue ee coiepkaHue, OO0JaJalOT Pa3HOM CTemeHbo BaXHOCTU. EcTb
BOIPOCHI, BBIMOJHSIONINE (DYHKIUIO JIOTUYECKOW CBSI3KM COZICPIKaHUs TEMBI M BCErO Kypca, MMEIOTCS
BOIIPOCHI OIUCATENBHOTO WM Pa3bsICHUTENBHOIO XapakTepa, a TaKKe HCTOPUYECKOTO 3KCKypca B
o0macTh HM3ydaeMOM [IUCHMIUIMHBL Bce 3T BONpPOCEl HE COCTAaBISIIOT CYTH IOHITUIHOTO,
KOHILIENITYaJIbHOTO COJIEPKaHUS TEMbI, HO HEOOXOOMMBI JISi LIEJIOCTHOIO BOCHPHUSTHS H3Y4aeMBIX
mpo0em.

N3yyaemass qucuuIuiMHa UMEET CBOM KaTeropualbHO-NMIOHATUIHBINA anmapaT. HayuHbele noHATHA
— 910 Ta 0a3a, Ha KOTOPOW CTPOMTCS Kaxnas Hayka. [IoHSATHS — y3/0BBIE, ONMOPHBIC ITYHKTHI Kak
HAYYHOTO, TaK U y4eOHOTO MO3HAHHUS, IOTHUECKHE CTYIICHU IBHKECHUS B yuebe OT IIPOCTOrO K CIOKHOMY,
OT SIBJICHUS K CYLIHOCTH. be3 sicHOro moHMMaHus MOHATHH yueOa KpaiiHe 3aTpynHSETCs, a COIep KaHue
NpUOOPETEHHBIX 3HAHUI CTAHOBUTCS TYCKJIBIM, PACIUIBIBYATHIM.

CTyIeHT JOIKEH MOHUMATh, YTO CAMOCTOSITEIBHOE OBJIAJCHUE 3HAHUSIMM SIBISCTCS TIIaBHBIM,
onpenesAOUMM. Bricimas mkosa co3gaerT AJsS 3TOr0 HEOOXOOUMBIE YCIIOBHS, IOMOTaeT Oymyuiemy
BBICOKOKBAJIM(PHULUPOBAHHOMY CIELIMATIUCTY OBJAAETh TEXHOJIOTUEH CaMOCTOSATEIBHOIO MPOU3BOACTBA
3HAHMM.

B camocrositenbHOM paboTe CTyaeHTaM NPUXOAWUTCS HCIOJIB30BaTh JIUTEPATypPy Pa3IMYHbBIX
BUJIOB: TIEPBOWCTOYHUKH, MOHOrpaduy, Hay4YHble COOpPHHKH, XPECTOMATHH, YYEOHHKH, ydeOHbBIE
nocoOusi, KypHaibl U ap. M3ydeHne Kypca mpeanonaraet 3HakOMCTBO CTYACHTOB C OOJBIINM 00BEMOM
HAYYHOW W y4eOHOH JHUTEepaTyphl, YTO, B CBOIO OYepE/b, MOPOKIAET HEOOXOJUMOCTh BBIPAOOTKH Y HUX
PanOHATBHO-KPUTHYECKOT0 MOAX0/1a K U3Y4aeMbIM HCTOYHUKAM.

UroObl HE «YyTOHYTH» B OTPOMHOM O0BEME PEKOMEHIOBAHHBIX €My Ul W3yYEHHs UCTOUHHUKOB,
CTYACHT, MOPCKIAC BCCTO, MOOJDKCH HAYYUTHCA MPaBUIIBHO WX YWUTATh. HpaBI/IHBHOG YTCHUC
PEKOMEHIIOBAHHBIX MCTOYHUKOB IPEAINOJaraeT CileJOBaHHE HECKOJIbKHUM HECJIOKHBIM, HO BECbMa
MIOJIE3HBIM IIPABUIIAM.

HpeI[BapI/ITCHBHLJﬁ MMPpOCMOTP KHHUI'M BKJIIOYACT O3HAKOMJICHHUE C TUTYJIbHBIM JIMCTOM KHHIH,
aHHOTALIMEH, IPETUCIIOBHEM, OrNIaBieHUeM. [Ipr 03HAKOMIICHHH C OTJIaBJICHHEM HEOOXOIUMO BBIIEIUTD
paszenbl, T1aBbl, naparpadsl, IPEICTABIIONINE UL BaC HHTEPEC, OEryio UX MPOCMOTPETh, HAMTH MecCTa,
OTHOcsIIHECs K TeMe (ab3arpl, CTpaHuIlbl, aparpadsl), ¥ MO3HAKOMHUTHLCS ¢ HUIMHU B OOLIMX YepTax.

HaquLIe n3gaHudg COIPOBOXKIAAIOTCA PA3JIMYHBIMHU  BCIIOMOIraTCJIbHBIMU MaT€puajlaMu —
HAYYHBIM alIlapaToM, MOTOMY Ba)KHO 3HATh, U3 KAKMX OCHOBHBIX 3JIEMEHTOB OH COCTOMUT, KAKOBBI €T0
(GyHKITIH.

3HAKOMCTBO C KHUIOH Jydqym€e BCE€TO HayvHATb C€ HU3YUCHHUSA aHHOTaUWU — KpaTKOP'I
XapaKTepUCTUKU KHUTH, DPAacKpHIBAIOILEH ee coaepKaHWe, HACHHYIO, TEeMaTHYECKYI0 U JKaHPOBYIO
HaNpaBJICHHOCTb, CBEACHUS 00 aBTOpe, HAa3HAYCHUWE M Jpyrue OcoOEHHOCTH. AHHOTAIUs IIOMOTaeT
COCTaBUTh NPCABAPUTCIILHOC MHECHUC O KHHUI'C.

Fny6)1<e MOHATH COACPKAHUC KHHUIU ITIO3BOJIAIOT BCTYNHWUTC/IIbHAA CTaThbid, B KOTOpOﬁ JacTCs
OLIGHKA COJAEpKaHWA KHUTHW, 3aTparuBaeMoidl B HeW NpoOIeMaTHKH, COACPXKUTCA HHPOpManus o
JKU3HEHHOW ¥ TBOpUYecKoW Oworpadmu aBTOpa, BBICKA3BIBAIOTCS IOJEMHUYECKHE 3aMEyaHus,
Pa3BACHAIOTCA OTACIBbHBIC ITOJIOKCHUA KHUTU, JAOTCA KOMMCEHTAapuu U T.A. Bor mo4eMy 3HaKOMCTBO C
BCTYIMTENBHOM CTaThel MpEACTaBIAETCS OYCHb BaKHBIM: OHO ITOMOTAET CTYAEHTY COPUEHTHUPOBATHCS B
TEKCTe padoThl, 00paTUTh BHUMaHKE Ha ee HarnOoJiee IEHHBIEC U BaXKHBIEC Pa3/IEIIbl.

Toli ke 11e CoeCTBYET 3HAKOMCTBO C OIJIaBJIEHUEM, MIPEAUCIIOBUEM, TociiecioBueM. Becbma
MOJIE3HBIMH DJIEMEHTAMH HAY4HOTO ammapara SBIISIOTCS CHOCKHM, KOMMEHTapuH, TaOiMibl, Tpaduky,
cnucku autepatypbl. OHU HE TOJBKO WIUTIOCTPUPYIOT OTIENBHBIC TONOKEHHUSI KHUTH WM CTaTbd, HO H
caMHi 110 ce6e SIBIIIFOTCA AOIIOJIHUTECIIBbHBIM NCTOYHUKOM HHq)OpMaHHH JUISA YUTaTeIA.

Ecnu dwnratens 3amHTEpecoBajia Kakasg-TO BBICKa3aHHAs aBTOPOM MBICTb, HE Halleamas
noJpoOHOrO OCBEIIEHUS B JIAHHOM MCTOYHHMKE, OH MOXET OOpaTHTbCS K TEKCTy MCTOYHHKA,
YIIOMHHAEMOTO B CHOCKe, JTHOO K HMCTOYHHKY, KOTOPBIH OH MOXET HAWTH B CIIHCKE IJUTEPaTyphl,
PEKOMEHIOBAaHHOM aBTOPOM JIJIsl CAMOCTOSITEIbHOTO M3Y4EHUSI.

CymiecTByeT HECKOJIBKO (POpM BeIeHHsI 3aITUCEH:

— iaH (IpocTO W pa3BepHYTHIH) — Hambosnee Kparkas (opMa 3alucy MPOYUTAHHOTO,
npejicTaBistonasi coboil mepeueHb BOIPOCOB, PACCMATPHBAEMBIX B KHUTE WM CTaThe. Pa3BepHYTHIH
IUIaH TIpeAcTaBisieT coboif Oosee MOAPOOHYIO 3amuch NMPOYUTAHHOTO, C JETalU3aluei OTIeIbHBIX
MOJIOKCHUH M BBIBOJOB, C BBINHMCKOHM IIMTAT, CTAaTHCTHYECKHX HAHHBIX M T.J. Pa3BepHyTbI mimaH —
HEOLICHUMBIA IIOMOIIHMK IIpU BBICTYIUIEHMM C JOKJIAJAOM Ha KOHKPETHYIO TE€MYy Ha CEMMHApe,

64



KOH(EPEHIINY;

— TEe3UCHl — KPaTKO CHOPMYITHUPOBAHHBIE ITOJIOKEHHUS, OCHOBHBIEC TOJOXEHHUS KHUTH, CTATHH.
Kak nmpaBuio, Te31uChl COCTABIAIOTCS MOCIE MPEIBAPUTEIBHOIO 3HAKOMCTBA C TEKCTOM HCTOYHUKA, IIPU
€ro OBTOPHOM MpouyTeHUU. OHHU TOMOTAIOT 3aIIOMHHUTh U CHCTEMAaTH3UPOBATh HH()OPMAIIHIO.

CocraBJiieHle KOHCIIEKTOB

Bonpuryro pons B yCBOGHUH U HOBTOPEHUH IPOUJEHHOTO MaTepHaja UrpaeT XOPOIIUA KOHCIEKT,
COJICPIKaIlIMii OCHOBHBIC HMJIEU NMPOYNUTAHHOTO B YUYCOHUKE U YCIBIIIAHHOTO B JIeKMU. KoHCIeKT — 370,
0 CYIIECTBY, HAOPOCOK, pa3BepHYTHIN TUTaH CBA3HOTO PAacCcKasa M0 OCHOBHBIM BOIPOCAM TEMBI.

B kakoi-To Mepe KOHCIEKT paccudTaH (B 3aBUCUMOCTH OT WHAMBHIYAIbHBIX OCOOEHHOCTEH
CTyJICHTa) HE TOJBKO HA MHTEUICKTYaJbHYIO0 U 3MOIMOHAIBHYIO, HO U HA 3PUTENBHYIO MaMSTh, IPUYEM
TEKCT KOHCIIEKTa HEPEIIKO aCCOIMUPYETCsS €IIe U C TeKCTOM Y4eOHUKa WM 3aluChio Jekiuu. [loatomy
JieTye 3allOMHUHAETCA COJIepKaHHe KOHCIEKTOB, HAIHMCAHHBIX pPa300pYHBO, C MOMYEPKUBAHHEM WIIH
BBIJICTICHHEM Pa3PsIKOH KITFOYEBBIX CIIOB U (hpa3s.
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