MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: Peneiinas 3alIUTAa U AaBTOMATH3al U JICKTPOIHEPIreTUICCKUX
CUCTEM

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTrparypa

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI
ABTOMATHU3NPOBAHHBIE UH®OPMALIMOHHO-USMEPUTEJIbBHBIE
CUCTEMBI KOHTPOJIA U YUETA JIEKTPOSHEPI'MHU

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.08.03.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

3 cemecTp - 16 yacos;

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemecTp - 59,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

MockgBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MO+

MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

CseneHunn o enagensue L3N M3K

Bnapeney

ApumnweBckmi 4.1,

Waentuduratop

Rela0cOff-ArtsishevskyYL-f4aflcc

SLJLL
ApuMIIeBCKU

(LOIKHOCTB)

COI'ZTACOBAHO:

(moamucs)

(pacmudpoBKa MOIIHCH)

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceenennn o enagensue L3N M3K H.H
06p330BaTeHBHOI/I Bnageney, ApumnweBckmi 4.1, o
HpOFpaMMBI WaeHTudHKaTop RelaOcOff-ArtsishevskyYL-fdaflcc ApLII/IIJ_IeBCKI/II/I

(OIDKHOCTB, YUeHasl CTEIICHb, YUCHOE (moamucs) (pacmudpoBKa MOIIHCH)
3BaHHUE)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
o Ceenennn o enagensue L3N M3K
3aBenyroruit Braeren Bonownn AA.
BBLIITYCKAKOIIEH Kadeapsl VimermigmRaToR Ra915003b-VoloshinAA-408ebd7 3 A.A. Bomomma

(OIDKHOCTB, YUeHasl CTETICHb, YUCHOE
3BaHHUE)

(moamucs)

(pacmudpoBKa MOIIHCH)



1. HEJIM U BAZJIAYHU OCBOEHUA JTUCIIUTIJIMHBbI

Leab ocBoeHuss AuMCHUILUIMHBI. Pa3BuTHe KOMIETEHUMH B 0OOJACTH H3MEPUTENBHBIX CHCTEM,
OTIpeNieNIeHus] LeNed, Pe3ylbTaTOB M IyTed MX IOCTIKEHHS, 3(PQeKTuBHON pabOTHl B KOJUIEKTHUBE,
UCIOJIb30BaHUsl UMEIOIIEHCs HOPMATUBHONM 0a3bl M COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTUN MpU
peteHnn mpohecCHOHANBHBIX 33/1a4 B IPOSKTHOM TEXHOJIOTHH.

3agaum QM CUMILTHHBI

- 03HAaKOMJICHHE C pa3HOOOpa3HBIMU BHJIaMH aBTOMAaTH3MPOBAHHBIX HH(POPMALIMOHHO-
U3MEPUTEIIBHBIX CUCTEM B JIEKTPOIHEPTE€TUKE, UX Ha3HAUEHUEM, CTPYKTYPOH, TpeOOBaHUAMU K HUM U
OCHOBHBIMM XapaKTEpUCTUKAMU;

- IpUOOpETEHNE HaBBIKOB PA0OTHI € JOKYMEHTAIMEH U KPUTHUECKOTO OLIEHUBAHUS BO3MOKHOCTH
CYIIECTBYIOIMX aBTOMAaTU3UPOBAHHBIX HHPOPMALMOHHO-U3MEPHUTEIBHBIX CHCTEM B

OJICKTPOOHEPI'CTHUKE,;

- OCBOCHHE METO0B Pa3pabOoTKH 1 000CHOBaHMS TEXHUYECKUX PEIICHHUH MPU KOHCTPYHUPOBAHUH
aBTOMAaTU3UPOBAHHBIX MH(POPMALIMOHHO-U3MEPUTENIBHBIX CUCTEM B 3JIEKTPOIHEPI€TUKE;
- IPOBE/ICHUE CPABHUTEIBHOTO aHAIN3A PELICHUI TI0 aBTOMATH3alMK HHPOPMAITMOHHO-

U3MEPUTENbHBIX ()YHKIUH.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLIC PE3yJIbTaTbl oﬁyqem/m 110
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIIUH HHIMKATOPA T0CTHXKEHUS
KOMIICTCHIIUU
I1K-2 Crnocoben N/1-1nk-2 Paboraer ¢ 3HaTh.
HCIIOIB30BaTh 3HAHUS 00 OTJENbHBIMU BUJIAMU = OCHOBBI ¥ TPUHIIUITBI TOCTPOCHUA
ABTOMATUYECKUX ABTOMATUYECKUX YCTPONCTB xommiexca AMMCKYD.
YCTPOMCTBAX B
3JIEKTPOIHEPTEeTUKE B YMETh.
HAay4YHOU AEATEIbHOCTH - IapaMeTPUPOBATh yCTPOHCTBA
ANNCKYD.
ITK-2 Criocoben N/1-3nk-2 Cnocoben 3HAThb:
MCII0JIb30BATh 3HAHUS 00 OCYIIIECTBUTH - nprHIHIBl moctpoenust JIBC s
ABTOMAaTUYECKUX MH(OPMaLMOHHBINA 0OOMEH yerpoiicts AMUCKY3;
YCTPOUCTBAX B MEXly aBTOMaTHYECKUMHU - IPOTOKOJIBI IEPEAAN NAHHBIX JUIA
3JIEKTPOIHEPTETHKE B ycTpoiicTBaMH yerpoiicts AUMCKYO.
HAY4HO IesATeTbHOCTH
YMETh:
- HACTpamBaTh KOHBEPTEPHI TPOTOKOJIOB
quist yerpoiicts AMMCKYO.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCUTCS K OCHOBHOM IpogeccroHanbHON 00pazoBaTenbHOM nporpamMmMe Peneitnas
3allUTa U aBTOMATU3alMs AeKTpodHepreTnyeckux cuctem (manee — OIIOII), HanpaBiaeHUs] MOATOTOBKH
13.04.02 DnexkTposHEepreTuka M HIIEKTPOTEXHHKA, YPOBEHb OOpa3oBaHMs: BbIclIee OOpa3oBaHUE -

MarucTparypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh OCHOBBI U NPUHIUIIEI TOocTpoeHus komiuiekca AUMCKYD
- 3HaTh NIPOTOKOJIBI NTepeIayuu JaHHbIX A yerporictB AUMCKYD
- 3HaTh npuHIMNbGI noctpoenus JIBC ans yerpoiicte AMUMCKYD

- yMeTb napamerpupoBars ycrpoiictea AUMCKYD
- YMETb HacTpauBaTh KOHBEPTEPHI MPOTOKOJIOB /i ycTpoiictB AUMCKYD




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUIIMHBI

OO01as TpyI10eMKOCTb JUCIUIUIMHBI COCTABIISIET 3 3a4€THBIX equHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8 o
Ne JUCTIATUTHHBL/ (pOpMBI § % % KonrakTHas pa6ora cp CopneprkaHre CaMOCTOSTETFHON paboThl/
/i IPOMEKYTOTHON o8| 3 Koncyubranus UKP PaGora s | LOATOTOBKA K METO/IMYECKUE YKA3AH
ATTECTALH 8 g | O | Jlex JIa6 | IIp KTIP K VIKKTL | TK A ceMecT aTTecTaluu
m pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE MOHSATHUS. 10 3 2 - 2 - - - - - 6 - Iloozomogka kK npaKkmuuecKum 3aHAMUAM:
Konmermiust IToaroToBKa K MPaKTUYCCKOMY 3aHITUIO
MOCTPOCHHUS U CamocmoamenvHnoe usyuenue
o01eCHCTEMHbIE meopemuuecko2o mamepuana: Visyaenue
petieHus Teopetrndeckoro Marepuana Ocuka JLK.
HHPOPMAITUOHHO PacueTHbIc METO/IBI MHTEIUICKTYATbHBIX
YOPABJISIOIIUX CHCTEM: n3MepeHuit (Smart Metering) B 3a1a4ax ydera u
I'paxnanckuit Kogexe cOepexeHHs AIEKTPOIHEePTuu. M.
Poccuiickoit Wznarensckmii jom MOU, 2013. ctp. 8 -37, 102
Denepary: — 142, 213-228, 289 - 335
®denepanbHBIA 3aKOH H3yuenue mamepuanog aumepamypHsix
«0O06 obecrieueHUN UCHOYHUKOB:
€IMHCTBA NU3MEPEHUIT» [4], 11-34
11 OCHOBHbIE TOHSTHS. 10 2 - 2 - - - - - 6 -
Konuermnmus
MOCTPOCHHS U
o01IecucTeMHbIe
peleHust
nH}popMannoHHO
YOPaBJISFOIIUX CHCTEM:
I'paxnanckuit Kogexe
Poccuiickoii
Odenepanuu:
®denepanbHbIA 3aKOH
«O6 obecrieueHUH
€IMHCTBA H3MEPECHUI
2 W3MmepurenbHbIe 10 2 - 2 - - - - - 6 - Iloo2omoeka K npaKmu4ecKum 3aHAmMusAM:
TpaHC(HOPMATOPHI ITonroToBKa K NPaKTHIECKOMY 3aHITHIO
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TumnoBas meToauka

CamocmoamenvHoe uzyuenue

BBITIOJTHEHHS meopemuueckozo manmepuana: N3ydenue
M3MEPEHUI. Teopernyeckoro Marepuana Ocuka JI.K.
Odopmenne PacueTHbIe METOABI HHTEIIEKTYaIbHBIX
pe3yIbTaToOB n3Mepenuit (Smart Metering) B 3aayax ydera u
HU3MepeHuil cOepekeHHs AIEKTPOIHEPTU. M.
2.1 W3mepurenbHbIe 10 W3zmarensckuit tom MOU, 2013. ctp. 46-97,
TpaHC(HOPMATOPHI 148 -167, 240-275
Tunosas MeToauka H3yuenue mamepuanog 1umepamyprbix
BBITIOJTHEHHS UCIMOYHUKOG:
H3MEPEHHUIA. [3], 23-66
OdopmiieHue
pe3yJbTaToB
U3MepeHuil
3 W3MepurenbHbIil KaHA. 16 Iloozomogka k nabopamopnoit pabome:
Cuérunku MIOJITOTOBKA K JJabopaTopHOH paboTe Nel
3IEKTPUUYECKOM Ilo020mo6Ka K npaKmuuyecKum 3aHAmMuUIM:
SHEPTHH, BTOPHYHbIE [ToaroroBka K MPaKTUYECKOMY 3aHSATHIO
MU3MEPHUTEIIBHbIC Camocmoamenvnoe usyuenue
peoOpa3oBaTeH. meopemuueckozo mamepuana: Vsyaenve
VYcerpoiictBo coopa u Teopernueckoro Marepuana Ocuxa JI.K.
nepesiauy JaHHBIX PacueTHble METO/BI MHTEIUIEKTYAIBHBIX
(YCIL) n3Mmepenuit (Smart Metering) B 3agayax yuera u
3.1 | U3mepuTenbHbIi KaHA 16 cOepekeHHs AMEeKTPOIHEPTu. M.
Cuérunku Wznarensckuii jom MOU, 2013. cTp. 102 —
ANMEKTPUIECKOM 142,179 -209
SHEPrHH, BTOPHYHbIE H3yuenue mamepuanog 1umepamypHbix
W3MEPHUTENIbHBIC UCIMOYHUKOG:
npeoOpa3oBaTeIIH. [2], 5-17
YerpoiicTBo coopa u
nepesiauy JaHHBIX
ey,
4 YerpolcTBO KaHaoB 16 Ilod2omoeka K 1adopamopnoit pabome:
cBs3u. [lepenaua MOZIrOTOBKA K JlabopaTopHoi paboTe Ne2
JJAHHBIX. Ilo02omogka K npaKmuyecKum 3aHAMUAM:
Hocrosepuzarus [ToaroroBka K NMPakTUYECKOMY 3aHSTHIO
nepeiadu JaHHBIX Camocmoamenvroe usyuenue
4.1 YCeTpoicTBO KaHATIOB 16 meopemuuecko20 mamepuana: VIzyuenue

cs3u. [lepenaua

Teoperndeckoro Marepuana Ocuka JLK.
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JTAHHBIX.
Jocrosepusanus
nepeaayn JaHHbBIX

PacueTHble METOIBI MHTEIICKTYaIbHBIX
n3Mmepenuit (Smart Metering) B 3aauax yuera u
cOepekeHHs dIIEKTPOIHEPTHU. M.
Wznarensckmii zom MOU, 2013. ctp. 179-209,
213-240

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 172-184
5 Kanan 14 Iloozomoeka Kk nabopamopnoit pabome:
TeNeyIpaBICHUS. MOATOTOBKA K JJabopaTopHOi padote Ne3
KonTposepsr Ilodz0mogKa K npakmuueckum 3auamMuam:
YIIQJICHHOTO JIOCTYTIA. [MoaroroBka K MPaKTUUECKOMY 3aHSTHIO
CrpyKTypHI Camocmoamenvnoe usyuenue
MOCTPOCHHUS meopemuuecko2o mamepuana: Visyaenue
nH}popMannoOHHO Teopetndeckoro marepuana Ocuxa JL.K.
YIPABJISIIOLIMX CUCTEM PacueTHble METO/IbI MHTEIUIEKTYaIbHBIX
5.1 Kanan 14 n3Mepennit (Smart Metering) B 3agadax ydeTa u
TeNeyNpaBICHUS. cOepeKeHUS IEKTPOIHEPTUH. M.
KonTpomrepst W3znarensckuit tom MOU, 2013. ctp. 46 - 97
yIOaJeHHOro IOCTYIA. H3yuenue mamepuanos numepamypHsix
CTpyKTYpHI UCHOYHUKOG:
MOCTPOEHHUS [1], 199-217
nHpopMaMOHHO
YIPABJISIIOLIMX CUCTEM
6 [pencraBnenue 10 IIo0z0mo6Ka K nPAKMUYECKUM 3AHAMUAM:
JIAHHBIX, TOYKA [MToaroroBka K MPakTUUECKOMY 3aHSTHIO
npouecca. Padora ¢ CamocmonmenvHnoe usyuenue
0azamMH JaHHBIX meopemuueckoz0 mamepuana: N3yuenue
6.1 IIpencraBnenune 10 Teoperndeckoro Marepuana Ocuka JLK.
JIAHHBIX, TOYKA PacueTHble METO/BI MHTEIUIEKTYAIBHBIX
npouecca. Pabora c n3Mmepennit (Smart Metering) B 3ajauax yuera u
6azamMu JaHHBIX cOepekeHHs dIIEKTPOIHEPTHU. M.
W3znarensckuit tom MOU, 2013. ctp. 46 - 97
H3yuenue mamepuanog numepamyprbix
UCIOYHUKOB:
[1], 253-268
7 LlenTp ynpasieHus u 14 Ilodzomoeka K nadbopamopnoi pagome:

00paboOTKN JaHHBIX.
ABTOMaTH3UPOBAHHOE

MTOTOTOBKA K 3aIlUTaM JIA0OPATOPHBIX padoT
Ilodzomoska K npakmuyueckum 3auamusm:
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pabodee mMecTo B
SCADA

IlogroroBka k MPaKTUICCKOMY 3aHATUIO
CamocmoamenvHoe uzyuenue

7.1 LenTp ynpasnenus u 14 2 4 2 - 6 - meopemuueckozo manmepuana: N3ydenne
00paboTKN TaHHBIX. Teoperryeckoro marepuana Ocuka JLK.
ABTOMaTH3NPOBAaHHOE PacueTHbIe METOABI HHTEIIEKTYaIbHBIX
pabodee mecTo B n3Mmepenuit (Smart Metering) B 3agadax ydeTa u
SCADA cOepexeHHs IEKTPO3HEPTHU. M.
Wznarensckuii jom MOU, 2013. ctp. 344 - 373
H3yuenue mamepuanog 1umepamyprbix
UCIMOYHUKOB:
[5], 43-60
3a4er ¢ OLEHKOI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 16 16 0.3 42 17.7
Hroro 3a cemecTp 108.0 16 16 16 - - 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoekTam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAMU TIO pa3ienaM
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosnvie nonsmus. Konyenyus nocmpoenus u oduecucmemusle peuienus. uhGopmMayuoHHo
ynpasastowux cucmem. I paxcoanckuii Kooexc Poccuiickou @edepayuu. Pedepanvuviii 3akon « Q6
obecneyenuy eOUHCMea UMepPeHUlLy

1.1. OcHoBHBbIe TOHATHS. KOHIIENITNS TOCTPOSHUS U OOIIECUCTEMHBIE PEIICHHUS
uHPOpPMaLMOHHO yrpaBistomux cucteM: I'paxkaanckuii Konexe Poccuiickoit deneparyu:
®denepanbHbIil 3aKk0H «O0 o0ecreyeHuN eMHCTBA U3MEPCHUIN

OO0mye NpUHUMIBI OPraHU3alMM KOMMEPYECKOTO M TEXHHUYECKOIO0 YdeTa Ha ONTOBOM U
PO3HMUYHOM CEKTOpPax PhIHKA AJIEKTPOIHEPIHMH M MOIIHOCTH M TEXHHYECKHE TpeOOBaHUS K HEMY.
Oranbl co3iaHus (MOJAEpPHHU3aLUMM) cHUCTEM Yué€Ta 3JeKTposHepruu. Paccmorpenune Konuenuwmii
MOCTPOCHHUS U OOILIECHCTEMHBIX  pelleHuss HWHGOPMALMOHHO  YHOPABISIOUMX  CUCTEM:
TEXHOJIOTUYECKUX  OOBEKTOB; MOJCHCTEMBI; HepapXusl  paclpelesieHus;  LEeHTpaIu3alus;
byHKIIMOHaIbHOE pacmpezenieHne. PacueTHblil yueT, TeXHUYeCcKuil y4yeT, ceueHue yuera. Bunabl u
KaTteropuu o0bekToB. PacuerHpie cxembl. To4kM ydera. YdUeT MO KaTerOpPHsIM IHEPrONOTOKOB.
banancel mo rpynnam sHepronotokoB. bananc mo nmpennpustuio. PacueTsl coOCTBEHHBIX MOTEPh U
HebanancoB. @opmMupoBaHue pacyeTHBIX rpymil. Bpemenusie 30861, KoadduumenTs: k Tapudam Ha
BpPEMEHHbIE 30HBI. YTIPaBJICHHE YHEPronoTpedIeHueM. DTanbl CO3/IaHUS U BBOJIA B KCILTyaTallHIoO;
IPEIIPOEKTHOE 00CiIeI0BaHUE NPEANpPUATHS; pa3paboTKa TEXHUUYECKOTO 3aJaHusl; MOJIEPHU3ALUs
M3MEPUTENIbHBIX KOMILUIEKCOB; TeXHOpabodyee MPOEKTUPOBaHKUE MH(POPMALIMOHHO-U3MEPUTEITHHOTO
u MH(POPMALMOHHO-BBIYNCIIUTEIBHOTO KOMILIEKCOB; pazpaboTka  JOKYMEHTOB 10
METPOJIOTHUECKOMY  OOECIEeUeHUIO;  KOMIUIEKTAlUsl;  CTPOUTEIBbHO-MOHTaXHBIE  PabOTHI;
yCKOHAJIQJI0UHbIe padOoThl; OMBITHAS SKciuTyaTanus. [IpaBuia ydera »JIEeKTPUYECKOH SHEPTHUH;
[TpaBuiia TEXHMYECKOM JKCILTyaTalliy AJIEKTPOYCTAHOBOK MOTpeOUTENel MPUMEHUTEIBHO K YUeTy
anekTposHeprun; OcHoBHbIE nosi0keHus Konekca Poccuiickoit ®enepannn 006 afMUHUCTPATUBHBIX
[IpaBOHApYUICHUSAX. YTBEpXKIACHUE THUMA CPEACTBA M3MEPEHUsT M AaTTEeCTallkusl METOAUKU
BBITTOJIHEHUS M3MEpeHUil. VcribiTanue Ha COOTBETCTBUE TEXHHUECKUX TPeOOBaHUN 00bEAMHEHHOTO
peiHKa 3Hepruu. [lepemaya aBTOMATH3MPOBAHHON HHGPOPMAIMOHHO-U3MEPUTEIHLHOM CHUCTEMBI B
MOCTOSTHHYIO JKcIutyatanuio. denepanbHbiii 3akoH «O0 0OECICYCHWM EIMHCTBA H3MEPCHUI
['OCT 8.417. I'ocynapcTBeHHasi cucTeMa OOeCleYeHHs eTUHCTBA U3MEpEeHUN. ENUHUIBI BETUYHH.
[ToBepka cpeacts uzmepenuii (MUK).

2. Hamepumenovuvie mparcdhopmamopol Tunogas Memooura blnoJIHEeHUs U3MepeHUll.
Odopmnenue pe3yiomamos usmepeHul

2.1. U3mepurenbHble TpaHchopMaTopbl TUIOBAs METOIMKA BHIMOIHEHUS U3MEPEHUH.
Odopmienue pe3yabpTaToB U3MEPEHUM

N3meputenbhble TpanchopmaTopsl HanpsbkeHus (TH) B coorserctBum ¢ 'OCT 1983-2001,
TexHuueckue TpedoBanus k TH, meTposnornueckue TpeOoBaHUS K HUM, [TOBEPKa, 3aMEHa U PEMOHT.
N3mepurenshble TpanchopmaTtopsl Toka (TT) B coorBerctBumM ¢ I'OCT 7746-2001, TexHuyeckue
tpeboBanust k TT, Merposmornueckue TpeOOBaHUS K HUM, MOBEPKA, 3aMeHa M PEMOHT. TuIoBas
METOJMKA BBIMOJIHEHUSI HW3MEPEHUM JJIEKTPUYECKOM OHHEPrMM M MOIIHOCTH, IpaKkTUKa €€
ocymectBieHus. [loAroroBka W BBHIMOJTHEHHE HM3MEPEHHMH B aJeKTpoycTaHoBKax. OdopmieHue
pe3ynpTaToB n3MepeHuid. KOHTpOiab TOYHOCTM W3MEpPEHHBIX JaHHBIX. Pacy€r OCHOBHBIX
COCTaBJISIOLIUX MMOTPEIIHOCTH.

3. Uamepumenvuoil kanan. Cuémyuxu 21eKmpudeckoll SJHepul, 6Mopudnble UsmMepumeibible
npeobpaszosamenu. Yempoiicmeo coopa u nepedaqu oannvix (YCIII)

3.1. Usmeputenbubiit kaHa. CUETUHUKH SJIEKTPUUECKON SHEPTUH, BTOPUYHBIE U3MEPUTEIbHbBIE
npeoOpazoBarenu. YCcTpoicTBO coopa u nepenaun gaHubix (Y CILJ)



Tpancopmaropsl TOKa, TpaHc(HOpPMATOPHl HANPSDKEHUS, BTOPUYHBIC IIETIH, CUYETYHKH
JJIEKTPUUECKOW SHEpruM, BTOPUYHBIE M3MEPHUTEIbHBIE NpeoOpa3oBaTeNd, IUCKPETU3aLUs IO
BpeMeHH, ITU(PPOBOE MPEACTABICHUE AAHHBIX, Nepeaada M o0paboTka IudpoBoil nHMOPMALINU.
[IpuBsizka K €OMHOMY BPEMEHH. BiusHHE 3JIEMEHTOB Ha METPOJIOTMYECKUE XapaKTEPUCTHKHU
u3MepeHuil. CYETUMKM BIEKTPUYECKOM OHHEPrMM M HMX METPOJOTHYECKHE XapaKTEPUCTUKH.
Craruueckue cuetuuku. 'OCT P 52322-2005. Metoanueckue ocHOBBI oBepku cuéruukoB (I'OCT
8.584-2004). Cxemsr BkmtodeHus. OdopmieHne NpoTokoja MOBEPKU. YCTPOWCTBO IUPPOBBIX
cyeTyukoB. [lpuHnun pabotel. TexHuueckue xapakTepucTuku. HacTpoeuHble mnapameTpsl.
Wutepodeiicol. CepBrCHBIE BO3MOXKHOCTH, (YHKIMHU U MX HacTpoiika. [IporpaMmmHuoe obecrieuenue.
Bropuunsie  u3mepurenbHple  mpeooOpazoBatenn. [OCT  30605-98.  IIpeoOpaszoBatenu
U3MEpUTENIbHBIE HampspkeHUuss W Toka mudpoble. Hasnauenwe. YcrpoiictBo. TpeGoBanus K
(YHKLMOHAJIBHOMY COCTaBy, MapaMeTpaM, XPaHEHMIO JaHHBIX. TEeXHHYECKHE XapaKTEePUCTHKH.
Kondurypauus u HacTpoiku.

4. Yempoticmeo kananoe cesazu. llepedaua oannwix. ocmosepuszauus nepeday OaHHbLX

4.1. YcrpoiictBo kaHanoB cBsi3u. [lepenaua nanneix. JloctoBepusanus rnepeaadn JaHHBIX

Nudopmannonssiii kaHai. OpraHuzanysi KaHajoB CBSI3U B COOTBETCTBHUE C HEPAPXUUECKOM
CTPYKTYpOM mpennpusatusa. THUIIBI YCTPOWCTB CBA3M, KAHAJIOB IE€peladd AAHHBIX, Cpel Nepenadu
JNaHHbIX. MIHTepdelchl u MpOTOKOJBI B3aUMOJICHCTBUSA ycTpOoHCTB. VX HaZeKHOCTh U MPOIyCKHAs
crocoOHOCTh. TpeboBaHUS K PE3ePBUPOBAHHUIO KaHAIOB CBS3H M 0030 CYIIECTBYIOIIUX PEUICHUN.
AHazoroBass M AMCKpETHas Iepefada AaHHbIX. Buael monymsauuu. CHHXpOHHAs, aCMHXPOHHAs,
napajuleibHas, IOCJIeN0BaTeIbHas IepeJadya JaHHbIX. YHHUBEPCAJIbHBIM ACUHXPOHHBIN IIPHUEMO-
nepeaatyuk. TUnoBble HHTEpQEchl. YPOBHU Nepejau JaHHbIX.

5. Kanan meneynpaeierus. KOHmDOﬂJlepbl ydaﬂenﬂozo OOCWIVI’ZCZ. CmpVKmVDbl nocmpoeruA
MHd)ODMdquHHO YnpasiArnuwux cucmem

5.1. Kanan teneynpasienus. Koutposuieps! ynaneHHoro gocryna. CTpyKTypbl HOCTPOEHUS
UH(POPMALIMOHHO YIPABIISIFOIUX CUCTEM

[TocTpoeHre HMKHEro YypOBHSI cCUCTeMBbl ymnpasieHus. [lnanupoBaHue HHQPOPMAIMOHHBIX
notokoB. OOMeH JaHHBIMEM MexXIy Yy3namu mnpoekrta. CereBoil oO0meH. OOMeH 1o
nocneaoBarenbHOMy HHTepgelicy. CUcTeMbl MOHMTOPHUHTa (BU3yalu3allds JaHHBIX OT MOIYJIS
yIaJeHHOro BBOJAA HampsiMyro, depe3 OPC-cepBep, uepe3 BCTpOEHHBIN ApaiiBep. TexHonoruu
co3gaHus mnpoekTta. CrnocoObl MOpOoXkAeHHA 0a3bl KaHAJIOB - OT HKPaHOB U IPOrpaMM, OT
UCTOYHHUKOB/IIPUEMHHUKOB JIaHHBIX, /ISl IPSAMOM CBSI3U MeXy y3JlaMu. buOIuoTekn KOMIOHEHTOB.
KoMmnoHeHThI npoekTa: omucarenb, y3ei, KaHall, arpuOyT. KaHanbl-BbI30BbI 3KpaHOB, MPOrpaMM,
3anpocoB K b/, 1oKkyMeHTOB.

6. [Ipeocmasgnenue dannvix, mouyka npoyecca. Paboma ¢ bazamu oannwlx

6.1. [IpencraBnenune naHHBIX, TOUKa Mpoliecca. Pabora ¢ 6azamMu JaHHBIX

[Ipouecc peanbHOr0 BpPEMEHHM KaK KOHTPOJb W YIPABJICHUE 3HAYEHHWEM TOYEK JAHHBIX B
KaHajax M y3max mnpoekTta. dopmarbl, aTpuOyThl, MOPOTH TMPEJCTABICHUS JAaHHBIX, IMAOIOHBI
cm3eit ¢ CYBJ/l. BeimonmHeHnue 3ampocoB TOYEK JAaHHBIX, COXpaHEHHE, BBHIOOpKAa M 00paboTka
3ampocoB K 0a3e MaHHBIX. 3alluTa, pPe3epBHUPOBAHUE, apXUBUPOBAHHE W BOCCTAaHOBIEHHE 0a3
JAHHBIX.

7. Llenmp ynpasnenus u oopabomku oannvix. Aesmomamusuposannoe paboyee mecmo 6 SCADA
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7.1. Llentp ynpaBienusi 1 00paOOTKH JaHHBIX. ABTOMAaTU3UPOBAHHOE paboyee MeCcTO B
SCADA

OcHoBHbBIE 33724 U (QYHKIHH [EHTpa 00paboTku naHHBIX. Co3maHue CIy:)KO M CEepBHUCOB,
rpau4ecKux SKpaHOB MOHUTOPHHIA U YIPaBIIEHUS, CO3/IaHUE I1a0JIOHOB JOKYMEHTOB, I'€Hepalus
OTYeTOB. AIMUHUCTPUPOBAHUE U pa3/ielIeHUE NOJHOMOYMM nonb3oBareneil. CepBepbl NPOLECCOB,
UX B3auMoJIeficTBHE. YTIPABIAIOLIME YIbTHI (TEPMUHAIIBI).

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Pa3zpaboTka cxeM MOAKIIOYEHUST CYSTUUKOB AekTpuueckoi sneprun, Y CI1JI, UBY;
2. Bei6op touek yueta AUMIC KYD na [1C 110 kB;
3. Pacuet meTposiornueckux xapakrepuctuk AUNC KY3;
4. Ananu3z TpeOyeMoro cocTaBa TEXHUYECKHX CPEJICTB M Pa3padOTKa CTPYKTYPHOU CXEMBI
ANNC KVYD.

3.4. Tembl 1a60paTOPHBIX padoT
1. Hactpoiika nporpammuoro obecneuenuss AUVIC KYD;
2. [lopxirouenue 1 HaCTPOHKa BTOPUYHBIX H3MEPUTEIbHBIX MpeolOpa3oBateneit kK AUNC
KVYD;
3. Pa3zpabotka TpeOyemoro cocraBa Texunueckux cpeacts AUMC KVYD.

3.5 KoncyabTanuu

Ipynnoevie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOGcyxnenue MaTepuaaoB Mo BompocaMm pazzgena "OcHoBHbIe MoHATHS. KoHuenmus
MOCTPOCHHUSI M OOIIECUCTEMHBIC pEIIeHUs] WH(POPMAIMOHHO YIPABISIONNX CHUCTEM:
I'paxxnanckuii Kogexe Poccuiickoit @enepanuu: denepanbbiii 3akoH «O0 obecrieueHUn
€MHCTBA U3MEpPEHUII»"

2. OO6cyxaeHue MaTepualioB IO BolpocaMm paszzaena "M3meputenbHble TpaHCHOPMATOPHI
Tunoas MeToMKa BbIOTHEHUS U3MepeHuid. OdopmieHne pe3yibTaToB U3MepeHuit"

3. OOcyxaeHue MarepwaloB Mo BompocaMm pasfena "M3mepurenbHblii kaHan. CUETYMKU
ANEKTPUYECKOM 3HEPIruM, BTOPUYHBIE H3MEpPUTENbHbIE IPeoOpazoBaTeNu. Y CTPONUCTBO
coopa u nepenauu nasHbix (YCITI)"

4. OOcyxJeHue MaTepuaioB MO BOIpocaM pazjena "YcTpolcTBo kaHaloB cBsi3u. [lepemnaua
naHHbIX. JlocToBepu3alys nepeaayu JaHHbIX"

5. OOcyxaeHue MaTepuaioB 1o BonpocaMm paszzaena "Kanan reneynpasnenus. Kontpomiepst
yaaneHHoro goctyna. CTpyKTypbl HOCTPOSHHs HHGOPMALIMOHHO YIPABJISIOMNX cUcTeM"

6. OOcyxkIeHHe MaTepHajoB IO BompocaM pasjaena "lIpencraBieHWe JaHHBIX, TOYKa
nporecca. Pabora ¢ 6azamu naHHBIX"

7. OOcyxneHnue marepuaioB 1o Bompocam paszfena "lleHTp ympaBineHus u 00pabOTKH
JaHHBIX. ABTOMaTH3UpoBaHHOE padoyee mecto B SCADA"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI U (o

MUPYEMBIX B HUX KOMIIeTeHI Uil

3amnaHupOBaHHBIE PE3yIbTAThI

Howmep paznena auciuruiiHse (B

O11eHOYHOE CPEACTBO

Kongl
00y4eHUs IO TUCHUILINHE COOTBETCTBUU C 11.3.1) (THI ¥ HAUMEHOBAaHUE)
UH/IUKATOPOB
(B COOTBETCTBUH C pazfeaom 1) 1]2|3]4|5]6]|7

3HaTh:

OCHOBBI Y TIPUHITUIIBI JlabGopaTopHas pabota/3amnuta JadboparopHoit paboTsl Nel.

IIOCTPOEHUSI KOMILJIEKCa N3mepuTenbHO-MHPOPMALIMOHHBIN KOMITJIEKC TOUKU y4yeTa

ANNCKYD UT-1nk-2 + + | + 3IIEKTPO3HEPTUU
TecrupoBanne/TectupoBanue Nel. PazpaboTka TpedyeMoro
coctaBa TexHudeckux cpeacts AUMC KYD

IIPOTOKOJIBI MEPEIAYH TAHHBIX WJT-3r1ic.2 + 1+ |+ + TectupoBanne/TectupoBanue Ne2. Hactpoiika mporpaMMHOTO

quist yerpoiicte AUMCKY D obecmeuennst AUNC KYD

npuHiumel nocrpoenus JIBC mis JlaboparopHas pabota/3ammra 1a00paTopHOit padoThr Ne2.

ycrpoiicte AUMCKYD N-3nk-2 + |+ |+ + | Cuctema cbopa ¥ nepeaun JaHHBIX ydeTa YpOBHS
IJIEKTPOYCTaHOBKHU

Ymersb:

IIapaMeTpUpOBaTh yCTPOHCTBA JlaGopartopHas pabota/3amura 1adopaTopHoit paboTs! Nel.

ANNCKYD N3mepuTenbHO-MHPOPMAIIMOHHBIN KOMITJIEKC TOUKU y4yeTa

-2 + + | DJIEKTPO’HEPIUH

TectupoBanue/TectupoBanue Nel. Pazpabotka TpeOyemoro
cocraBa TexHuueckux cpencts AMMC KY3D

HACTpanBaTh KOHBEPTEPHI JlaboparopHas padota/3amura sadopatopHoil paboTsl Ne2.

IIPOTOKOJIOB JIJIsl YCTPOMCTB Cuctema cbopa ¥ nepejauu JaHHBIX yueTa YpOBHs

ANNUCKYD UJT-3rk-2 + | + + 3IIEKTPOYCTAHOBKHU
TectupoBanue/TectupoBanue Ne2. Hactpoiika nporpaMMHOro
obecneuenus AUNC KYD
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUIIINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIIINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzauuu: ITucbmMenHas padora
1. TectupoBanue Nel. Pa3paboTka TpeOyemoro coctaBa TexHuueckux cpeacrs AUMC KYD
(TectupoBanue)
2. TectupoBanue Ne2. Hactpoiika nporpammuoro obecnieuenuss AUMC KYD (TectupoBanue)

®dopma peanmszanuu: YcTHas popma
1. 3ammra nadoparopHoit paboTsl Nel. 3mepurenbHO-MHOOPMAITMOHHBINA KOMILIEKC TOUKU
yuera anekTposnepruu (Jlaboparopnas pabora)
2. 3amuTa 1abopatopHoii padoTsl Ne2. Cuctema cbopa U rnepeayul JaHHbIX yyeTa YPOBHS
anexkTpoycraHoBku (JIabopaTtopHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

3auem c oyenxou (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 32 3 CCMCCTP.

Ipumeyanue: OneHOYHBIE MATEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OLEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIe U IJIEKTPOHHBIE U3TAHUS

1. Ocuxka, JI. K. PacueTHble MeTO/IbI MHTEIUIEKTYaIbHBIX U3MepeHul (Smart Metering) B 3a1auax
yueTa u cOepexeHHs JeKTpoIHepruu : npaktuueckoe nocodue / JI. K. Ocuka . — M. :

W3 patensckuii Jom MDU, 2013 . — 422 ¢. - ISBN 978-5-383-00793-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5372;

2. Dueprocoepexxenue: Cepus 2. U.2. CoBpeMeHHbIE TEXHUYECKHE CPEICTBA yUeTa, KOHTPOJIS U
u3MepeHus dHepropecypcoB. 2.1. CueTYuKH dIEKTPUIECKON IHEPTUH, TETUIOCUETINKHN, CYCTUNKHI
rasa, XoJ0AHo# u ropsiueit Boasl : Karanor / UH-T npoMbinuienHoro pa3sutus (MupopmaiaexTpo) ;
Coct. M. A. Imutpuesa . — M. : Uadopmanextpo, 2001 . — 36 ¢. - ISBN 5-7801-0179-5 ;

3. Crenanos, 0. A. OnTuMu3anus U3MEPUTEIHLHOTO KOMILJIEKCA YUETa AIEKTPUUECKOM SHEPTUU U
peneitHoit 3ammuThl / FO. A. Cremanos, /. FO. Ctemanos . — M. : Dueproaromusnar, 1998 . — 208 c.
— (b-ka snexTpomonTepa ; Boim.655) . - ISBN 5-283-01262-X : 30.00 .;

4. IlpaBuna ydera anekrpudeckoid sHeprur(COOPHUK OCHOBHBIX HOPMATHUBHO-TEXHUYECKUX
JIOKYMEHTOB,ICHCTBYIOIIMX B 00JIACTH y4eTa 3JIeKTpodHeprun) . — M. : ['maBrocanepronaasop,
1998 . - 361 c.:55.00 .;

5. Ocuka JLK.- "PacueTHble METO/IbI MHTEIUIEKTYaJIbHBIX U3MepeHuit (Smart Metering) B 3ajauax
yuera 1 cOepexxeHus annekrposneprun”, U3narenscrso: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383012147.html.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UaTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

~NOoO OoTh WN -

. OBC Jlans - https://e.lanbook.com/
. Hayunas 3;1ekTpoHHasi oudamoreka - https://elibrary.ru/
. baza nannbix Web of Science - http://webofscience.com/
. ba3za mannbix Scopus - http://www.scopus.com
. HannoHanbHasi 3J1eKTpoHHAas oubamoreka - https://rusneb.ru/

. DaekTponHasi ondauoreka MOU (3B MDM) - http://elib.mpei.ru/login.php
. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -

https://rosmintrud.ru/opendata

9. Ba3a OTKpPBITHIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBLITBIX TaHHBIX MHHI/ICTepCTBa IKOHOMHUYECKOIo pasBuTust P -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX A1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HaAaMMEHOBaHUE
Y4eOHble ayAUTOpUU IS A-107, Aynutopus CTOJI, CTYJI, KA}, MyIbTUMETUNHBIN
MIPOBEACHUS JIEKIIMOHHBIX kadenpst P3nAD IIPOEKTOP, IKPaH, J0CKa MapKepHasl,

3aHATUH U TCKYLICTO

JKYpHaJIbl, KHUTH, Y4eOHUKH, TOCOOUS

KOHTPOJIS J1-207, Yuebnas napTa co CKaMbeM, CTOJI MPENo1aBaTes,
ayJIuTOpus CTYJ, OCKa MeJIoBast
Y4eOHble ayAUTOpUU IS J-207, YueOnas rapTa co CKaMbeH, CTOJ IIPENOAaBaTels,
MIPOBEICHUS IPAKTUYECKUX ayIuTOpus CTYJ, OCKa MeJoBast
3ansatui, KP u KII
VY4eOHble ayAUuTOpUU IS r-1018-2, Kpeciio pabouee, cTyJl, KOMIbIOTEPHAsI CETh
IIPOBEACHUS JIaGopartopus C BBIXOJIOM B IHTEpHET, KOMIIBIOTEP
71a00paTOPHBIX 3aHATUN ANNCKYD kadenpst IIEPCOHAJIbHBIN
P3uAD
VY4eOHble ayAUuTOpUU IS J-107, Aynutopus CTOJI, CTYJI, KA}, MyIbTUMETUNHBIN
IIPOBEACHUS kadenpsl P3nAD IIPOEKTOP, IKPaH, JOCKa MapKepHasd,
IIPOMEKYTOUHON KYpHaJIbl, KHUT'Y, Y4eOHUKH, TOCOOHS
aTTecTaluu
Iomemmenus g HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITENIbHOM PabOThI KomnberotepHsiii MIMCbMEHHBIN, BEIIATIKA JJI OEXKbI,

YUTAJIBHBIN 3aJ1

KOMITBbIOTEpPHAS CETh C BBIXO/I0M B
WHTepHeT, KOMIBIOTEP IEPCOHAIBHBIN,
MIPUHTEP, KOHTUIIMOHED

J1-105,
KommnsrorepHsrit
KJ1acc Kaeapel

CTOJI, CTYJI, KOMIIBFOTEPHAsS CETh C BBIXOJAOM
B MHTEpHET, OCKAa MapKepHasi, KOMIIbIOTEP
IIEPCOHAJIbHBIN
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P3uAD

Ilomemmenust misa
KOHCYJIbTHPOBAHHMSI

J1-103/1, ITomerenue
kad. "P3uAD"

Kpecio padouee, CTOIM, CTYI, Kad s
JIOKyMEHTOB, KOMITBIOTEPHASI CETh C
BBIXOJOM B IHTEpHET, 1O0CKa MapKepHas
KOMIIBIOTEP MEPCOHATBHBIN, IPHHTEP

9

[Tomemenus st XpaHeHUS
000opyI0BaHUs U Y4€OHOTO
WHBEHTaPS

J1-103/2, Cxnan
kadeaps P3uAD

KOMITbIOTEpHAs CETh C BBIXOJOM B
Wurepuer, o0opynoBanue
CHeIMaIN3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHI'OBAS CTPYKTYPA JJUCHOUILJIAHBI

ABTOMaTI/IBI/IPOBaHHBIG I/IH(i)OpMaLII/IOHHO-I/ISMCpI/ITe.TIBHBIG CUCTCMBbI KOHTPOJIA U

yY4cTa 3JICKTPOSHCPTIHUHN

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIECT0 KOHTPOJIA yCI€EBAEMOCTH MO JUCHHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

TectupoBanue Nel. Pazpabotka Tpebyemoro cocraBa Texaudeckux cpeacts AUMC KYD
(TectupoBanue)

3ammura mabopatopHoii padboTel Nel. M3MeputenbHO-HHGOPMAIIMOHHBIH KOMITJIEKC TOYKH ydeTa
anekrposnepruu (JlabopatopHas padora)

TectupoBanue Ne2. Hactpoiika nporpammuoro obecnedennst AUMC KY D (TectupoBanue)
3ammra maboparopHoii paboTer Ne2. Crucrema cOopa 1 niepeiayn JaHHbBIX y4eTa yPOBHS
anekTpoycraHoBku (JIabopaTopHas pabora)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Howmep
paznena

Nunekc KM- | KM- | KM- | KM-
KM:
Henens 4 8 12 16
KM:

=
N
w
N

Paznen auciunianHbl

OcHoBHbIe TOHATHS. KOHLIENIUS MTOCTPOEHUS U
00111ecCHCTeMHBIE pellieHHs] HHPOPMAIIMOHHO YIPABIISIOIINX
cucrem: ['paxxnanckuit Kogekc Poccuiickoin ®@enepanuu:
®depnepanbHblil 3aKk0H «O0 o0ecrieyeHur eMHCTBA
U3MEPEHUI
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OcHoBHble OHATHA. KOHIIENIINS TOCTPOEHUS U
00I11eCUCTEMHBIE PElIeHNs] HHPOPMALIMOHHO YIPABIISIONIUX
cucreM: I'paxxnanckuit Konekc Poccuiickonn @enepannu: + +
®denepanbHblil 3akoH «O0 obecrieueHNH eMHCTBA
WU3MEPEHUI

W3meputenbHbie TpaHchopMaTopsl TUNIOBAst METOAMKA
BBITIOJIHEHHS n3MepeHuit. OdopmileHne pe3ynbTaToB
U3MEPEHUMN

2.1

W3meputenbHble TpaHCchopMaTOpsl THIIOBAst METOAMKA
BBINOJIHEHUS n3MepeHuil. OopMieHne pe3yibTaToB + + +
WU3MEPEHUI

N3meputenbHblil kaHasl. CYETUNKY 3IEKTPUUYECKON SHEPTUH,
BTOPHYHBIE U3MEPUTENIbHBIE TIPe0o0pa3oBaTeNu. Y CTPONCTBO
coopa u nepenayun ganHbIx (Y CI1J])

3.1

N3meputenbHblil kaHasl. C4ETUNKY IEKTPUYECKON SHEPTUH,
BTOPUYHBIC U3MEPUTEILHBIE MPe0Opa3oBaTENH. Y CTPOMCTBO + +
cbopa u nepenaun qanHbix (Y CI1JI)

VYcerpolicTBo KaHANIOB cBsA3M. [lepenaya qaHHBIX.
JlocToBepu3anus nepeaadyn JaHHbBIX

4.1

VYcerpolicTBo KaHANIOB cBsA3M. [lepenaya qaHHBIX.
JlocToBepu3anus nepeaadyn JaHHbBIX
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Kanan teneynpasnenus. KoHTpoiuiepsl yaaeHHOTO A0CTYyIA.

S) CTpyKTypbl HOCTPOCHUS HHPOPMALIMOHHO YIPABIISIOIINX
CHCTEM
Kanan Teneynpasnenns. KoHTposieps! ynaaeHHOTo JOCTyIIA.
5.1 CTpyKTypBl HOCTPOCHHS HH(POPMAIIMOHHO YIPABIISIONIIX + + +
CHCTEM
6 [IpencraBnenne TaHHBIX, TOYKA Mporuecca. Pabora ¢ 6azamu
JIAHHBIX
6.1 [IpencraBnenne TaHHBIX, TOYKa Mporecca. Pabora ¢ 6azamu N +
JIAHHBIX
7 LlenTp ynpasieHust 1 00pabOTKU TaHHBIX.
ABTomartusupoBaHHoe pabouee mecto B SCADA
LlenTp ynpasieHust 1 00pabOTKU TaHHBIX.
7.1 + |+ +
ABTomartusupoBaHHoe pabouee mecto B SCADA
Bec KM, %: | 25 25 25 25
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