NPUNOXKEHUE A
®OH/, OLLEHOYHbIX MATEPUANOB ANA NPOMEXYTOYHOM ATTECTALUU
No ANCUUNTUHE «OCHOBbI MHTENIEKTYa/IbHO SHEPreTUKNU»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

. Cnoco6
Kon koHTpO1HpYyeMOii KOMIIETEH T O1eHOYHOE CPEICTBO
OlleHUBAHMS
Kommnekr
[TK-7: CriocobeH opraHu3oBaTh pabOTHI 11O
KOHTPOJHPYIOIINX
9KCIUTyaTaluy 3JIEKTPOOOOPYIOBAHUS 3auer
. . MaTEPHAJIOB IS
CTaHIIMIA U TIOJICTAHITHHA
3aueTa
[TK-9: CnocoGen opraHu3oBath pabOTHI IO
Kommnekr
IKCILTyaTallui TEXHUYECKUX CPEICTB
KOHTPOJIMPYIOIIUX
ABTOMATH3MPOBAHHBIX CHCTEM YIIPaBJICHHS 3auer
MaTepHUaoB IS
TEXHOJIOTHYECKHUM IPOLIECCOM MepeIavu aueTa
AIEKTPUICCKOM SHEPTUU

2. OnucaHue nokazameneli u Kpumepuee oyeHuseaHusa KomnemeHuuii, onucaHue wkan
oyeHueaHuAa

OueHuBaemble KomneTeHUUM npeacTaBaeHbl B pasgene «llepeyeHb nNaAaHUpPyemblxX
pe3ybTaToB 06y4YeHUA NO AUCLUNANHE, COOTHECEHHbIX C MHAMKATOPAMMN AOCTUNKEHUA KOMNETEHL MM
» paboye nporpammbl AUCUMNANHBI « OCHOBbI MHTENNEKTYaIbHOM SHEPTEeTUKU Y.

Mpn  oueHWBaHMM  CHPOPMMPOBAHHOCTM  KOMMNETEHUMA no  aucumnamHe  «OCHOBbI
WHTENNEKTyaIbHOMN 3HepreTukn» ncnonbsyetca 100-6annbHan WKana.

Kpurepuii Ouenka no 100- Ounenka no
0AJIJIbHOM IIKAJIEe | TPAAUIMOHHON HIKAJIe
CryzneHT ocBOWJI U3y4yaeMblil MaTepual, 25-100 3aumeno

BBINOJIHSET 3aJaHUSI B COOTBETCTBUU C
WHJIUKATOPaMU JOCTUKEHHS KOMIIETEHIINM,
MOJKET JIONMYCKaTh OTAEIbHBIC OINOKH.

CTy/eHT HE OCBOMJI OCHOBHOE COZIEpKaHHE 0-24 He 3aumeno
M3y4YEHHOI'0 MaTepuana, 3aJaHus B
COOTBECTCTBUH C MHAUKATOpaMU
JOCTUKEHUSI KOMIIETEHIIMI HE BBIIIOJIHEHBI
HJIW BBIITIOJHCHBI HCBEPHO.

3. Tunossie KOHMpOosibHbIE 3a0aHuUsA unu uHvle mamepuandl, Heobxodumevie 0na OUEeHKU ypOoBHA
docmuxceHusn Komnemquuii 8 coomeemcmeuu ¢ UHduKamopamu

1.00HO O0UEHOYHbIX Mamepuanos 0a1 MPOMexymouyHol ammecmayuu no oOucyunsauHe
«OCHOoBblI UHMesnneKkmyasnsbHol 3Hepeemuku». HanpaeneHue: 13.04.02 83 (3H3) mazucmpamypa
®roc BO 3++ 3a04Has (mecmupogaHue)

KomneteHuus WHAMKaTOp AOCTUXKEHUA KOMMNETEHLUU
MnK-7 CnocobeH OpraHun3oBaTb paboTbl no | NK-7.1 OnucbiBaeT NpuUHUUNbI GYHKLMOHMPOBAHUA
3KCMAyaTaLUMmn 31eKTpoobopyA0BaHNA CTAHLMI 1 CUCTeMbl IKCMJ/IyaTaLuu 31eKTpoobopya0BaHMA




noAacTaHuumn

CTaHUMIM M noACTaHUUM

MK-7.2 lMpumeHAET HOPMATUBHbIE [OOKYMEHTbl MO
3KCMAyaTauMM 371eKTpoobopyaoBaHMA CTAHUMA U
noAcTaHUMi

MK-9 CnocobeH OopraHu3oBaTb
aKcnayaTauum TEXHUYECKMX
ABTOMATU3MPOBAHHbIX cucTem

TEXHO/IOTMYECKUM npoueccom

3ﬂeKTpMHECKOVI SHeprnun

paboTbl no
cpencTs
ynpaBieHus
nepegauu

MK-9.1 CnocobeH onucatb pernameHT paboT no

3KcnayaTauum TEXHUYECKMX cpencTs
ABTOMATU3MPOBAHHbIX cucTem ynpasneHus
TEXHONIOTUYECKUM npoueccom nepesayu
3NEKTPUYECKOW SHEPTUn

MK-9.2 dopmynnpyer npeanoxeHuna no
MoaepHU3aLmm TEXHUYECKUX cpencTs
aBTOMATM3NPOBAHHbIX cmcrtem ynpasnieHus

TEXHONOTMYECKMM npoLeccom




TECT Ne 1

1. KakoBbl OCHOBHBIE IPHUHIINIIBI TOBBINIEHUS YHEPTOIDPEKTUBHOCTH
3JIEKTPOOOOPYIOBaHUS CTAHLIMI U MOJICTAHLMI B MPOLIECCE SKCIUTYaTallHHU C
HCIIOJIb30BaHUEM COBpeMEeHHbIX ITu(ppoBbix TexHonoruii? [1K-7.1

2. Kaxkue nopmatusHo-TexHnueckue gokymentsl (HT 1) npu obcmyxuBannu
[1C u PY aBastorcs ocHoBononaratommm? [1K-7.2

3. OnepaTtuBHOE yHpaBicHHE HHPPACTPYKTYPOH, IMPH IKCIUTyaTalluu
TeXHHYECKHX CPEJICTB aBTOMATU3HPOBAHHBIX CUCTEM YNPaBICHUSA
TEXHOJIOTHYCCKUM MPOIIECCOM NIepeadyH MEKTPUICCKON JHEPTUH, UMEET
peraroniee 3Ha4eHne. /laiite XapakTepUCTHKY M OMHIIHTE OCHOBHBIE
BO3MOKHOCTH MHTEJUICKTYaJIbHBIX H3MEPUTEIBHBIX MPUOOPOB - «YMHBIX»
CUETYHMKOB C (PYHKLIMEH NUCTAaHIIMOHHOTO YIPABICHHs NPOPHIEM Harpy3KH
uzmepsiemoit muauH. [1K-9.1

4. ChopmynupyiiTe NperIoxKeHUE 0 MOJCPHU3ALUHN 1 aBTOMATH3aL[HH
CHUCTEMBI DJICKTPOCHAOKCHHS MPEAMPUATUS TTOCPEACTBOM BHEIPCHUS TEXHOJIOTHH
EnergyNet. I1K-9.2

TECT Ne 2

1. KakoBbl OCHOBHBIE IPUHLIUIBI MOBBILIEHUS MTOKa3aTeaeH
HEProcOEPEKEHNA Ha CTAHIHUAX U MOJICTAHIUAX, @ TAKKE OTHOCAIIUXCS K HUM
BCIIOMOTATENIbHBIX 00BEKTaX C UCMOJIb30BAHUEM COBPEMEHHBIX ITU(PPOBBIX
texHosorui? [1K-7.1

2. MoryT 1 ip# 9KCTUTyaTaI|y AIEKTPOOOOPYI0BAHMS IU(PPOBLIX CTAHITUHN 1
nojicTaHuMi npuMeHsTbes [Ipasumna Texandeckon sxcruryatanuu (11TD)
snexTpoyctaHoBok notpedureneit (IITODII) u OCTsr ¢ HT/ pernamentupyroriue
YCTPOMCTBO IEKTPOYCTaHOBOK ofHOBpeMeHHO? [TK-7.2

3. DdbdexTuBHAS IKCIUTYaTAIMs] ABTOMATU3UPOBAHHBIX CUCTEM YIPABICHUS
TEXHOJIOTUYCCKUM IPOIIECCOM NEpeIadn AEKTPUICCKON IHEPTUH, MPEANOaraet
3HaHWE OCHOB COBPEMEHHBIX, MHHOBAIIMOHHBIX TEXHOJIOTUI IPUMEHSICMBIX B
JJIEKTPOIHEPIETUKE, U TCH/ICHIIUHN pa3BUTHs dHeprocuctemsl. [lepeuncnure
OCHOBHBIE 0COOCHHOCTH T'€HEPALIMHU B COCTaBE THOPHIHON SHEPTOCUCTEMBI, C
y4ETOM KJIaCCHUYECKOM cucTtembl ynpanieHus pexkumamu (I1A, P3A u O1Y):
anbTECPHATHBHOM, pacripeIeICcHHON MUKpPO, MUHH B Masiol reHepanun. [1K-9.1

4. ChopmyaupyiTe OCHOBHBIC IPUHLUIIBI HOCTPOCHHS HANEKHBIX M THOKHUX
cereid EnergyNet Ha 0OCHOBE UCIIOJIb30BaHUS BO30OHOBIISIEMbIX HCTOYHUKOB
nexTpodneprun B cuctemax Smart Grid. 11K-9.2






TECT Ne 3

1. Kakue MeTo/1bl MOBBINICHUS HA/ISKHOCTH YJIEKTPOOOOPYIOBAHHS CTAHIIMI
OJICTAHIIMI B MpoIiecce IKCIUTyaTallii C HCIIOJIb30BAaHUEM COBPEMEHHBIX
nudpoBbIx TexHoNOrui Bam u3BecTHbl? [1K-7.1

2. B cootserctBuu ¢ [ITOOII anekrpoobopynoBaHus CTaHIMHA M MOJCTAHIHH,
Y KaX/10r0 OTpeOUTENs DIEKTPHUECKOH SHEPTHH JTOJIKEH OBITh CBOM
COOCTBEHHBIM KOMIUICKT TeXHHUYECKON JJoKyMeHTauuu. [lepeuncnure Bce HT/I,
BXoasme B nanubiid kommiaekt? [1K-7.2

3. Oxcrnyarauus ACY TII npenmnosiaraet 3HaHHE OCHOB COBPEMEHHBIX,
WHHOBAIIMOHHBIX TEXHOJIOTUHA IPUMEHSEMBIX B 3JICKTpodHepreTHke. KakoBb
OCHOBHBIC XapaKTEPUCTHKH HHTEIICKTyalIbHOM cetH Smart Grid? T1K-9.1

4. CdhopmynupyiiTe OCHOBHBIC MPUHLUIIBI ITOCTPOCHUSI CUCTEM aBTOHOMHOT'O
IICKTPOCHA0KCHIS Ha OCHOBE Hcmosb3oBanust BUD. T1K-9.2

TECT Ne 4

1. Onummre OCHOBHBIC MPUHIUIBI CHIPKCHUS PacXo/1a JICKTPOIHEPTUH Ha
COOCTBEHHBIE HYKIbI LIMPPOBOM MOACTAHIUH, C YIETOM MPUMEHEHHUS
COBPEMEHHBIX TEXHOJOTHH B cucTeMax anekTpocHabxkenus. [1K-7.1

2. B cocTtaB HOpMaTHUBHBIX JOKYMEHTOB, HCIIOJIb3YEMbIX ITPH MOHTAXKE,
MOJIEPHHU3ALNHN 1 PEKOHCTPYKIIUH JIEKTPOYCTAHOBOK 3JIEKTPOOOOPYA0BAHNUSA
CTaHILIMK M MOJICTAHIUN, BXOJUT reHepaIbHbIN Tu1ad. YTo 10KHO OBITh
n300paxkeHO Ha reHepaipHoM mane? [1K-7.2

3. DddexTuBHAsA dKCIUTyaTalMsl aBTOMATH3UPOBAHHOM CUCTEMBI YIIPABIICHUS
TEXHOJIOTHYECCKUM IPOLIECCOM TEepEaadn NEKTPUICCKON IHEPTUH, MPEANOaraet
3HAHUE OCHOB COBPEMEHHBIX HHHOBAIIMOHHBIX TEXHOJIOTUH MPUMEHSIEMbIX B
3EKTpo3HepreTuke. ONUIINTE OCHOBHBIC XapaKTEPUCTUKU K OCOOCHHOCTH
reHepanun Ha 6aze BUD. Uto takoe BupTyanbnas snekrpoctaniusa? [1K-9.1

4. CdhopmynupyiTe NpeIokKEHNUE 0 MOACPHU3AIMHN TEXHUIECKHX CPE/ICTB B
CUCTEMaX yJIan€HHOTO KOHTPOJIs, MOHUTOPHUHTA U YIIPABIECHUSA TEXHOJIOTUYECKUM
MIPOIIECCOM Ha OCHOBE UCMOJIb30BaHKs OecripoBOoAHOM cBA3U. [lepeunciure Bce
M3BECTHBIE BaM TEXHOJOruu OecripoBoaHoit cesasu. [1K-9.2






TECT Ne §

1. HopwmanbsHOe (GyHKIIHOHUPOBAHUE CUCTEMBbI YKCILTyaTaIIH
3JIEKTPOOOOPYIOBAHHS CTAHIIMIA U TOJCTaHIHI TpeOyeT onpeIenEHHbIX
TeopeTndeckux 3Hanui. [IpuBenure nmpumep pacuéra Harpy30k COOCTBEHHBIX
HYXI M pOBOH noacTaHund. MIcXoaHbIe TaHHbIC IS pacuyéra BbIOSpHTE
npou3sBosibHO. [TK-7.1 1.

2. CornacHo renepasibHoro riana I[1C, KoTopelii IPUMEHSIETCS B Ka4eCTBE
HOPMATHBHOTO TOKYMEHTHI 110 dKCIUTyaTaIlHH JIeKTPOOOOPYA0BAaHHUS CTAHIHI 1
NOJICTAHINH, 3/1aHUS U COOPYKEHHS IPYIITUPYIOTCA B IBE OCHOBHBIC 30HBI.
[TepeuncnuTe cocTaB 30HbI BCIIOMOTATENIbHbIX 34aHUH U coopyxkeHui. [TK-7.2

3. I'pamorHas skeruyartanus ACYTI nepeayun sIeKTpUYECKON SHEPTHH,
IpeaoJiaracT 3HaHNe OCHOB COBPEMEHHBIX MHHOBALIMOHHBIX TEXHOJIOTHUI
NPUMCHACMBIX B AJICKTpOdHEpreTHKE. B uem cyTh untepuera suepruu (MicroGrid)
- MaJioi pacnpenenennoi snepretukn? I[1K-9.1

4. ChopmynupyiTe OCHOBHBIC IPUHIIUTIBI TOCTPOCHUS CHCTEM PAacIPEACIICHHOM
HEPreTHKU U MUKPOT€HEpaIii Ha OCHOBE Ucnoib3oBanua B1D B apxutekrype
EnergyNet. I1K-9.2

TECT Ne 6

1. DddexruBnas pabora 31eKTPOOOOPYAOBAHUS CTAHIMI U MTOACTAHIIAH
TpeOyeT NpUMEHEHHS HECTaHIaPTHBIX MHHOBAIMOHHBIX perieHni. OnummTe
NPUHLIMITBI TPUMEHEHUS 00BEKTOB MUKpOreHepaluu Ha ocHoBe BUD s
CHHKEHHSI pacxo/1a 3JICKTPO3HEPTUU Ha COOCTBEHHBIC HY Kbl IIM(PPOBOI
noacrtadimn. [1K-7.1

2. B cooTBEeTCTBUM C reHEpaJIbHBIM TUIAHOM, KOTOPBII PHMEHSETCS B
KayeCTBE HOPMATHBHOT'O JOKYMEHTHI 110 dKCIUTyaTalluH AIEKTPOOOOPYA0BAHUS
CTaHLMU W MOJCTAHLMN, 31aHust U coopyxkenus [1C rpynnupyrores B /1Be
OCHOBHEIE 30HHI. [lepeuncnuTe coCcTaB 30HbI OCHOBHBIX TEXHOJIOTUYECKUX 3/1aHUN
u coopyxenuit. [TK-7.2

3. I'pamoTHas n a3 dextuHas sxcruryatanus ACYTII nepenaun
JIEKTPUYECKON IHEPTUU, MPEANOaraeT BHEAPEHNUE COBPEMEHHBIX
VMHHOBAIIMOHHBIX TEXHOJIOTUH B AJICKTPO3HEPreTHKe. B yem 3akimrovacTcs
npeumyiiectBo Smart Grid mo cpaBuenuto ¢ tpagunuonno ODC? I1K-9.1

4. MonepHU3ays TEXHUYECKUX CPEACTB aBTOMAaTU3UPOBAaHHBIX CUCTEM
YIPABICHUS TEXHOJOTMYECKUM IPOLIECCOM MPE/IIOoJIaraeT UCIOJIb30BaAHHE
MHCTPYMEHTAJIBHBIX IPOrpaMm, 00eCICUHBAIOLIMX CO3/JaHUCE IIPOrPAMMHOI0
o0ecTieueHHs 11 aBTOMATU3AIMH KOHTPOJISA M YIPABICHUS TEXHOJIOTHIECKAM
IIPOLIECCOM B PEKUME PeajibHOTO BpeMeHu. Ilepeunciiure ocHOBHBIC
¢dbyuaxmonaneHbie BO3MOKHOCTH SCADA-cuctem B anektpodnepreruke. [1K-9.2






TECT Ne 7

1. Hapéxnas u a¢dexruBHas padota 37eKTpoOOOPY1I0BaHUS CTAHIHMHA U
TIO/ICTAHIIMH B PAOHHBIX M PACICICTHTEIILHBIX SJICKTPHYECCKHX CETAX TpeOyeT
MPUMEHEHUS COBPEMEHHBIX IIU(POBBIX peltieHnid. ONUIINTE OCHOBHbBIE IPUHIUITHI
NPUMEHEHHUS MHTEIUIEKTYaJIbHBIX CUCTEM IPH KOMIUIEKCHOM aBTOMaTH3aLHH
paitonHoi1 anextpudeckoii ceru (POC). [TK-7.1

2. B cocraB HOpMaTUBHBIX JOKYMEHTOB I10 3KCILTyaTal[lu
3JIeKTpoobopynoBanus ctaHuuid U nojactanuui Ha [1C nu PY nHa pabouux mectax
OIIEPaTUBHOTO MEPCOHANA JI0JI)KHA HMEThCA COOTBETCTBYIOLIAS JIOKYMEHTALIHS
(cxembl 1 xypHabl). [lepeuncaure cocras 31oit fokymentauuu. [1K-7.2

3. OnuummMre perjiamMeHT MpoOBeACHUA padoT Mo IKCITyaTalny
MHTEJJIEKTYaJIbHBIX CHCTEeM ydeTa antekTposneprun (MCYD). I1K-9.1

4. CdhopmynupyiTe MpeaIoKCHUC TT0 MOJACPHU3AINH TCXHUICCKHX CPCICTB
VHTEJJICKTYaJIbHOM SHEPreTUKH MTOCPEACTBOM MPUMEHECHHS CUCTEM yIaIEHHOTO
MOHHMTOPHHTA U YIPABICHUsI 00BCKTAMU JICKTPOCHAOKCHHS HA OCHOBE
ucnonb3osanuss BUD. T1K-9.2

TECT Ne 8

1. OpHuMm U3 crocoOOB MOBBIIICHUS HAACKHOCTH PaObOThI AJCKTPUUCCKUX
CETEH M NMEKTPOOOOPYAOBAHNS CTAHIIMI U TTOJICTAHIINH, SBJISETCA BHEIPEHNUE
MHTEJJICKTYaJIbHBIX CUCTEM. YeM OTIM4aeTcs akTHBHO-a/IalTUBHAS BO3/TyIIIHAsA
ceTb oT 00bruHoM cetn? ITK-7.1

2. K HT/I, xoTopast BXOIUT B KOMIUIEKT JOKYMEHTAIUH TIO YKCIUTyaTallH
3JIEKTPOOOOPYIOBAHHS CTAHIIMNA W TIOJICTAHIM I, OTHOCATCS JHarpaMMbl
PETUCTPUPYIOIIUX KOHTPOJIbHO-U3MEPUTEIBHBIX TprOOpoB. [lepeuncaute
OCHOBHYI0 HH(pOpMAIMIO, KOTOpas JIOJKHA OBITh OTpaskeHa B AHarpaMmax
PETUCTPUPYIOIUX KOHTPOJIbHO-U3MEPUTEIBHBIX puOopoB. [TK-7.2

3. OnummuTe periaMeHT MPOBEACHHUA padoT MO MPUMEHEHHIO M SKCIUTyaTalluu
aBTOMATHU3MPOBAHHBIX HHPOPMAITMOHHO-U3MEPUTEITLHBIX CHCTEM KOMMEPUYECKOTO
yuéra snekrposneprun (AUUC KYD). [1K-9.1

4, BHeapeHne U aBTOMATH3aIUA COBPEMEHHBIX TEXHHUYECKUX CPECTB B
CHUCTEMaX MHTCUICKTYaJIbHON SHEPTETUKH, IPEIITOIAracT UCIIOIb30BAHNUE
1M poBbIX TexHOJIOTHH. Kakne CylmecTBYIOT MpOTOKOIBI 0OMEHA JJaHHBIMU U
HCIIOJIb3YIOTCS KaHaJbl CBA3U B CUCTEMaX MHTEIUICKTyaabHOM dHepreTuku? [1K-9.2
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TECT Ne 9

1. OpauMm u3 criocoOOB MOBBINICHUS HAJISKHOCTH Pa0OThI DJICKTPHYSCKHUX
CEeTeH M EKTPOOOOPYA0BaHUS CTAHIIMH U 1IOJICTAaHIIMH, SBJISETCS BHEPCHHUE
MHTEJUICKTYaJIbHbIX cucTeM. UeM oTnnvaeTcsi akTHBHO-aJalTHBHAs KaOenbHas
ceTb oT 00bI4HOM kabenpHOM cetn? [1K-7.1

2. Kakue HOpMaTHBHBIE JOKYMEHTHI MpuMeHstoTes Hapsay ¢ [ITOOI npu
MOHTAa€, MOJICPHU3ALIUH U PEKOHCTPYKIMHU JICKTPOYCTAHOBOK
3JIEKTPOOOOpy10BaHus cTaHIMK K noacTanmii? [1K-7.2

3. Ha ocHoBe anain3a s3HepronorpeOsieHus npeAnpusiTHs, ONUIIMTE PErIaMeHT
poBeeHUA paboT 0 BHEIPEHUIO H OKCITyaTallid HHHOBALIMOHHOM CHCTEMBI
PE3EPBHOIO JICKTPOCHAOKECHUA HAa OCHOBE Mcnofb3oBanus BUD. TK-9.1

4. BHenpeHue U aBTOMaTHU3allMsl COBPEMEHHBIX TEXHMUYECKUX CPEICTB B
CHCTECMaxX MHTCIUICKTYaJIbHOM YHCPTETHKH, IPEAMNOIAracT UCTIOIb30BAHHC
1dpoBbIX TexHONOrui. [IpuBeaure npumepsl kKomanx nporokosia Modbus,
KOTOPBIN HCTIONB3YeTCs 11 oOMeHna nanusiMu B MPPT koHTposuiepax 3apsiga
COJIHEYHBIX 3J1eKTpocTanumii. [1K-9.2

TECT Ne 10

1. IloBblieHUE HAEKHOCTH PAOOTHI IEKTPHUUYECKUX CETECH U
3JIEKTPOOOOPYIOBAHHS CTAHIIUNA M TIOJICTAHIIMK BO3MOXKHO MyTEM IIPUMEHEHHUS
MHTEJUIEKTYaJIbHbIX CUCTEM Ha Pa3/InUHbIX 00bEKTaX JIEKTPOIHEPIreTUKH.
OnummTe OCHOBHBIE TPUHIMITBI ABTOMATU3ALMK JTMHUH SIIEKTPOIIEPEAAUYH B CETAX
HanpsokenueM 10-35 xB. T1K-7.1

2. Ilepeuncnure kakue odmue TpedboBaHmsl, COTJIACHO HOPMATUBHBIX
TpeOOBaHUH IO IKCILTyaTallH JIEKTPOOOOPYIOBAHKS CTAHIIMI U TIOICTAHITUN
npeabsBisatoTcs K 3akpbITeiM [1C 1 3PY? T1K-7.2

3. Ucnonb3ys maHHbBIE O MOKa3aTeNsIX YJHEProdGPeKTUHBHOCTH U
3HEprocOepeKEHMs Ha MPEANPHUATUN, ONTUIINATE OOIIKE MPUHIIUIIBI TIOCTPOCHHUS
CHCTEM MHKpPOTEHEpPAIIMK Ha OCHOBE MCToIb30BaHus BUD, ¢ nienbro ynpapieHus
TEXHOJIOTMYECKUM MPOLIECCOM JIByHANPABICHHON (ITOTPEOICHUE - TeHEpalus)
nepenadu ekTpuueckoit sueprun. I11K-9.1

4. ABTOoMaru3auusA U MOACPHU3AIMUSA TEXHHUYECKUX CPEJICTB B CUCTEMaX
VHTEJUICKTYaJIbHOM SHEPIETUKH MPEAII0JIaracT NCIOJIb30BaHUE COBPEMEHHBIX
CPEACTB MUKPOIPOLECCOPHON TEXHUKU. OMUIINTE OCHOBHBIC TPUHIUIIBI
[IPOrpaMMUPOBAHUSI MUKPOKOHTPOJIIIEPOB UIsl, KOHTPOJIsl, MOHUTOPHHIA U
YIIPABJICHHUS CUCTEMaMU dJieKTpocHabkenms. [1K-9.2

11
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TECT Ne 11

1. TloBeleHME HAAEKHOCTH PabOTHI TEKTPUUECKUX CETeH U
3IEKTPOOOOPYI0BAHUS CTAHLIMN U MOJCTAHIUN BO3MOMKHO ITyTEM MPHUMCHCHUS
WHTEJUICKTYaJIbHBIX CHCTEM Ha Pa3IMYHBIX 00BEKTaxX 3JIEKTPOIHEPTETHKH. B dem
CyTbh SHEPIrOMOHHTOPUHIA B ceTAX HanpsbkeHuem 6-10 kB? [1K-7.1

2. B KOMIUIEKT JOKYMEHTAIMH 10 3KCIUTyaTallut 3JIEKTPOoOOpy10BaHUA
CTAHIIMI U MOJICTAHIIUH BXOASAT BEIOMOCTH MOKA3aHUI paCYCTHBIX
3NIeKTpocueT4rKoB. [lepeuncinre 0cHOBHYIO HHPOPMALINIO, KOTOpast AOKHA
OBITH OTPa)kCHA B BCIOMOCTH MOKa3aHHH paCICTHBIX AICKTpocueTIHKOB. [1K-7.2

3. Ilpu skcmmyaTaluy TEXHHYECKUX CPEICTB aBTOMATH3UPOBAHHBIX CHCTEM
YIPaBIICHHS, ONIEPATUBHOE YIIPABICHUE TCXHOJIOTHYCCKUM MPOLIECCOM Mepeaaun
NEKTPUUECKON IHEPTUH UMEET peliaroliee 3HaueHue. Jlaiite XxapakTepucTUKky u
OINUIINTE OCHOBHBIC BO3MOKHOCTH MHTEIUICKTYaJIbHBIX U3MEPUTEIBHBIX TPHOOPOB
- «YMHBIX» CYETYMKOB C QYHKIMEH TUCTAHIIMOHHOTO YIpaBiieHus rpoduiem
Harpy3ku usmepsieMoit nuuum. [1K-9.1

4, ChopmynupyiTe NpeayioKeHne Mo MPUMEHEHHIO CIICHUATM3UPOBAHHOTO
IIPOrPaMMHOT0 OOECIIEUCHHUs I JOKAJIbHOTO KOHTPOJISA ITapaMETPOB U PEKUMOB
paboThl HECKOIBKUX COJIHEUYHBIX d1eKTpocTanimii. [TK-9.2

TECT Ne 12

1. TloBblmenue KCIIyaTallMOHHON HAACKHOCTH PabOTHI
EKTPOOOOPYAOBAHUS CTAHIIMI U MOJCTAHLIMN BO3MOKHO ITyTEM BHEAPCHUA
MHTEJJIEKTYaJIbHBIX CUCTEM U LM(POBBIX TexHoJorui. [lepeuncnure Bce
OCHOBHBIC TPEOOBaHUsI KOTOPbIC NMpeabaBisitoTes K uugpossivm POC. [IK-7.1

2. Kakue HopMaTHBHBIC JOKYMEHTBI 110 SKCIUTyaTalluK AIEKTPOOOOpYA0BaHUs
CTAHIIMK U MOJCTAHIUI OTHOCATCS K JIOKYMEHTaM CTPOIOro y4eTa U MOIeKaAT
XpaHEHHIO B ycTaHOBICHHOM nopsake? ITK-7.2

3. C xakou 1e/bI0 HeOOXO UM ITPEABAPUTEIIBHBIN PACUCT NCKTPUUCCKUX
PCIKMMOB B MHTCIUICKTYQJIbHBIX CHCTEMaX 3JICKTPOCHAOKEHHUsA, IIPU ONUCAHUN
peryiamMenTa padoT 1Mo BHEAPEHHUIO U IKCIUTyaTallii aBTOMaTH3UPOBAHHBIX CUCTEM
YIIPaBJICHUS TEXHOJIOIMYECKUM MPOLIECCOM Tepeaayn anekTposneprun? [1K-9.1

4. OnumuTe OCHOBHBIC ()YHKIIMOHATBLHBIC BO3MOXKHOCTH Mporpammbl «Solar

Station Monitor». ITK-9.2
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TECT Ne 13

1. Cospemennas (uudpoBas) cucTemMa KCIUTyaTaluH dJIEKTPOOOOPY 10BaHUS
CTaHLMH M MOJCTaHLMI NpearnosnaraeT NPUMEHEHNE CUCTEM YIAJIEHHOTO
MOHUTOPHHTA K KOHTPOJIsA. OMUIIMTE CTPYKTYPY M MPUHIUI paOOThI CHCTEMBI
yAain€HHOro MOHUTOpUHIa U kouTposs. [1K-7.1

2. Kakue oOmme TpeboBaHus, COrJTaCHO HOPMATHBHOM JOKYMEHTALIUH 110
IKCIUTYaTaIMH ICKTPOOOOPY/10BaHUA CTAHIIMH U MTOACTAHLMK 10 YCIOBUSA
pabotsl, npeabsasstores k [IC, PY, PIT, PTII u TTI? T1IK-7.2

3. 3HaHKe OCHOB MPUMEHECHHUSI COBPEMEHHbBIX MHHOBAIIMOHHBIX TEXHOJIOTHI
IIPUMEHAEMBIX B DIIEKTPOIHEPTETHKE, OHO M3 BAXKHEHIINX yCIOBHH IPaMOTHOM
skcruryaraiuu ACYTII nepenauu anexkrpudeckoit s3Hepruu. KakoBbl 0OCHOBHBIE
XapaKTePUCTHKH HaI&KHBIX M THOKUX ceTell B cocTaBe apXuTekTypbl EnergyNet?
[1K-9.1

4. ChopMynupyiiTe NpeyIoKEeHUE 110 MOJACPHH3AIMHA TEXHUUYECKHUX CPE/ICTB B
CHCTEMax yNanéHHOTO KOHTPOJIs, MOHUTOPHHTA U YIIPABICHHUS TCXHOIOTUYCCKUM
IIPOLIECCOM Ha OCHOBE MCIOJb30BaHus OecripoBogHon cBsa3u Wi-Fi. [1K-9.2

TECT Ne 14

1. Cospemennbie HU(POBHIE CUCTEMbI, IPUMEHAEMBIC IIPU IKCILTyaTalUK
3JIEKTPOOOOPYIOBAHHS CTAHIIUN M TIOJICTAHIIMH, TTO3BOJIIFOT OTCIICKNUBATH
pa3iMyYHbIC MTAPAMETPBI MIEKTPOIHEPIUH, B TOM YUCIIE H SHEPronoTpeOIeHuE.
OnummTe OCHOBHBIEC MPUHIUITBI MOHUTOPUHTA MAPAMETPOB 3JICKTPONOTPEOICHNUS.
[1K-7.1

2. Kakoe anexTpoo0Oopy/1oBaHHE, COTJITACHO HOPMATHUBHBIX JJIOKYMEHTOB 110
IKCIUTyaTalUu CTAHIMH U TOJCTAHIUI{, BXOJUT B COCTaB AIEKTPOOOOPY10BaHHS
orepaTuBHOTO 00CHyxuBanus? [1K-7.2

3. 3HaHHE OCHOB MPUMEHEHHUSI COBPEMEHHBIX MHHHOBAIIMOHHBIX TEXHOJIOTUN
IIPUMEHAEMBIX B 2JIEKTPOIHEPIETUKE, OHO U3 BaKHEHIIHX YCIOBUH IPaMOTHOM
sxcrutyaraimun ACY TIT nepenaun snekTpudeckoit sneprun. KakoBsl OCHOBHBIE
XapPaKTEPUCTHKKM CUCTEM PACIPE/ICICHHON SHEPTETUKH U MUKPOTr€HEPAIIUH B
coctaBe apxutekTypbl EnergyNet? T1K-9.1

4. ChopmyIupyHTe MpeiIoKESHUE 110 MOACPHU3ALNK TEXHUICCKUX CPEICTB B
CUCTEMaX yJIaIEHHOTO KOHTPOJIs, MOHUTOPHHTA M YIIPABJICHHUS TEXHOJIOTHYECKUM
IIPOLIECCOM Ha OCHOBE MCIOJIb30BaHus OcecpoBoaHoi cBsizu GSM. [1K-9.2
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TECT Ne 15

1. Cospemennsbie u(POBBIE CUCTEMBI, MPUMEHAEMbIE IMPU DKCILUTyaTalluu
3JIEKTPOOOOPYIOBaHHS CTAHLMN U MOJACTAHIIMI, TTO3BOJIAIOT YAQJIEHHO
OTCJIKUBATh PA3JIMYHbIC APAMETPBI H PEKUMBI pa0OThI 2JIEKTPOOOOPYA0BAHHUS.
Kaxkue xanaibl epeadyn JaHHBIX UCTIOJIB3YOTCA B CUCTEMaX YIaIEHHOTO
KOHTPOJI apameTpoB 2J1ekTpoodbopyrosanua? [1K-7.1 1.

2. Kakue oOuruie TpeboBaHus, COINIaCHO HOPMATUBHBIX TPEOOBAHUH 110
IKCIUTyaTalHH IEKTPO0OOPYA0BAHUS CTAHIMI U MTO/ICTAHIINI NPEAbIBISIOTCA K
orkpbiThiM I1C 1 OPY? TIK-7.2

3. 3HaHHE OCHOB IPUMEHEHHS COBPEMEHHbIX HHHOBAIIMOHHBIX TEXHOJIOTHI
NPUMEHACMBIX B JICKTPOIHEPIreTHKE, OAHO U3 BAXKHEHIIUX YCIOBUN rpaMOTHOM
skcruryarauuu ACY TII nepenaun anektpudeckoi sHepruu. KakoBsl OCHOBHBIC
XapaKTePUCTUKU MOTPEOUTETBCKUX CEPBUCOB B COCTaBE apXUTEKTYpbl EnergyNet?
[1K-9.1

4. ChopMyaupyHlTe NpeasioKCHAC IO MOJCPHU3AIMY U aBTOMATH3AI[UN
CHCTEMBI AIEKTPOCHAOKEHHS NPENPUATHSA [TOCPEICTBOM BHEIPCHUSA TEXHOJIOT Ui
OecrpoBOHOM MEepeIayy TaHHBIX C HCIIOIb30BAHHEM PACIPOCTPAHCHHBIX
pOTOKOJIOB 0OMeHa nanHeiMu. [1K-9.2

TECT Ne 16

1. IIpumeHeHHE HECTAHIAPTHBIX MHHOBALIMOHHBIX PEUICHUN — 3TO OJIUH U3
Hanbosee 3QPEKTUBHBIX MyTeH MOCTPOCHHUA SHEPrOCOCPErarouX CUCTEM
DMEKTPOCHAOKEHUS TSt 00ecTiedeHUsI COOCTBEHHBIX HYXKI MOACTAaHIIUNA. OnumiuTe
MPUHIUITBI IPUMEHECHUSI 00BEKTOB MUKpOTeHepauu Ha ocHoBe BUD, koTopsbie
MO3BOJISIFOT CHU3UTH MOTPEOICHUE HNEKTPOIHEPTHH HA COOCTBEHHBIC HYXKIbI
uudposoit moacranmmu. [TK-7.1

2. Kakue oOmme TpeOOBaHUs, COTJIACHO HOPMATHBHBIX TPEOOBAHUH TIO
SKCIUTyaTalluu 3JICKTPOOOOPYI0BAHMS CTAHIUI U IOJCTAHLMHN NPEIbABISAIOTCS K
3akpeIThiM [1C u 3PY? [1K-7.2

3. Ilpu skcrutyatanuy TEXHUYECKUX CPEACTB aBTOMATU3UPOBAHHBIX CUCTEM
YIPAaBJICHUA TEXHOJIOTMYECKUM IIPOLIECCOM NIEPEAAYH IIECKTPHUUECKON IHEPTHH,
OIEPATUBHOE YIPABJICHUE UMEET peliaoilee 3HaueHue. Jlaiite XxapakTepucTuky u
OIMUILIUTE OCHOBHBIE BO3MOKHOCTH MHTEIUICKTYAIbHBIX U3MEPUTEIIBHBIX PUOOPOB
- «YMHBIX» CYETYMKOB C ()YHKIHUEH JIUCTAHIIMOHHOTO YIPaBICHUS TPOduieM
Harpysku usmepsiemont uaun. [1K-9.1

4. Cdopmynupyite npeIokKeHUE 10 MOJCPHU3AINHA U aBTOMATH3AIUH
CHCTEMBI AeKTpocHab)keHus Ha ocHoBe BUD nocpeacTBoM BHepeHUs
TEXHOJIOTUH OECIIPOBOIHOM MEPEAayn JaHHBIX ¢ KOHTposuiepa 3apsaaa COC mo
Modbus nporokoiy. I1K-9.2
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TECT Ne 17

1. BHempeHue MHTEIUICKTYaIbHbBIX CUCTEM - 9TO OJIMH U3 CIIOCOO0B
TIOBBIIICHUA HaJIC)KHOCTH PadOTHI AIEKTPHUSCKUX CETEH M DJIEKTPOOOOPYI0BaHUs
CTaHLIMM M MOACTAHLIMHI, aBsgeTcsa. YeM omiimyaercsa oObIuHAS C€Th OT AaKTUBHO-
aJlanTUBHAs Bo3ayInHas cetb Smart Grid ? TTK-7.1

2. Kakwue o0mue TpeboBaHus, COTJIACHO HOPMATUBHBIX TPeOOBaHUH T10
IKCIUTYaTaIMH ICKTPOOOOPYI0BaHUA CTAHIIUH U MTOACTAHLMHN NPEIbABIAIOTCA K
3akpeIThiM [1C u 3PY? [1K-7.2

3. Ucnonb3ys gaHHbIE O ToKasaTessix SHeprodhHekTHBHOCTH 1
HEProcOEepekeHNs Ha IPEATIPUITHH, OMUITHTE OOIIUE IPUHITHITHI TIOCTPOSHHUS
CHUCTEM MHUKpOreHepaluu Ha OCHOBE ucnosb3oBaHus BUD, ¢ nenbto ynpasieHus
TEXHOJIOTMYECCKHM IMPOLIECCOM JIBYHAINpaBJICHHON (ITOTpeOIeHUE - TeHepalus)
nepeaavn neKkTpuydcckoi suneprum. [1K-9.1

4. ChopMynupyiiTe OCHOBHbBIC IPHHLIMITBI TIOCTPOSHUS CUCTEM aBTOHOMHOTO U
THOPHIHOTO AICKTPOCHA0KCHUS HAa OCHOBE HCTIoIb30Banus BUD. B uem
npUHIMIHa bHBIC pasianyus? [1K-9.2

TECT Ne 18

1. Ilepeuncnure Bce OCHOBHBIC MPUHITUIIBI MOBBIIICHUS ITOKa3aTeIeH
IHEpProcOepeKEHN Ha CTAHIMAX M ITOJICTAHIHAX C HCTIOJIb30BAaHUEM
COBpeMEHHBIX MG poBbIX TexHooruil. [1K-7.1

2. Kaxue HopmaTuBHO-TexHHUYeckue 1okyMeHThl (HT/I) npu obcnyxuBanun
[1C u PV sasnsrorcsa ocuoBomnonararoumm? [1K-7.2

3. DddexTuBHAs SKCIUTyaTalMsi aBTOMAaTU3MPOBAHHBIX CUCTEM YIPABJICHHUS
TEXHOJIOTUYECKUM TPOIIECCOM MEePEaun MEKTPUIECKON JHEPTUH, TIPEATIOIAraeT
3HaHUE OCHOB COBPEMEHHBIX, HHHOBAIIMOHHBIX TEXHOJOTUI MPUMEHAECMBIX B
JIIEKTPOIHEPTETUKE, U TCH/ICHIIUHN pa3BUTHs dHeprocuctemsl. [lepeunciure
OCHOBHBIEC OCOOCHHOCTH I'€HEpalluy B COCTaBe IHOPHIHON SHEPrOCUCTEMBI:
pacnpeeieHHO MUKPO, MHHH U Masiol renepanmu. [TK-9.1

4. DpdexkTuBHas IKCILTyaTalMsi aBBTOMATH3UPOBAHHOM CUCTEMBbI YIIPaBJICHUS
TEXHOJIOTHYECKUM ITPOILIECCOM TIEPEAaun IMEKTPHUICCKON SJHEPTHH, MPEANOIaracT
3HaHUE OCHOB COBPEMEHHBIX HHHOBALIMOHHBIX TEXHOJIOTUHA NPUMEHSIEMbIX B
3JIEKTpO3HepreTuke. ONUIIMTE OCHOBHBIC XaPAaKTEPUCTUKH U OCOOCHHOCTH
reHepaluy Ha OCHOBE ucmosb3oBanust BUD. [1K-9.1
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TECT Ne 19

1. HopmaneHoe hyHKIHOHHPOBAHHE CHCTEMBI IKCILTyaTalluH
AJIEKTPOOOOPYIOBAHHS HA CTAHIIMAX U MOJACTAHIUAX TPeOyeT He TOJIbKO
IIPaKTHYECKHX, HO M TeOpeTHYECKUX 3HaHuH. [IpuBeauTe npumep pacuéra
HaArpy30K COOCTBEHHBIX HYk/1 LH(poBOi noacTaniuu. McxoqHble qaHHbBIE 1715
pacuéra BbiOepuTe npousBosibHO. [TK-7.1

2. MoryT i1 npH 3KCIUTyaTalluH J1eKTPooOOpyA0BaHUs IU(POBBIX CTAHIIUH U
noAcTaHuMii npumeHATbes [IpaBuiia rexuuueckoi sxcruryatauu (11T9)
anekTpoyctaHoBok notpeduteneit ([ITODI1) u T'OCTe ¢ HT/]
periaMEHTHPYIOLIME YCTPOHCTBO JICKTPOYCTaHOBOK 0 HOBpeMeHHO0? [TK-7.2

3. OxHMM U3 BaKHEHIIUX yciioBui rpamoTHOH 3kcruryaTauuu ACYTII o
nepenavye dACKTPHUUCCKON IJHEPTHUH, SIBIISICTCS 3HAHUC OCHOB MPUMCHCHUS
COBPEMEHHBIX HHHOBAIIHOHHBIX TEXHOJIOTHH B JIEKTPO3HEPreTHKE,. KakoBbI
OCHOBHBIC XapaKTCPUCTUKU HAJCIKHBIX U THOKHUX CETCH B COCTABE apXUTEKTYPbI
EnergyNet? [1K-9.1

4. ChopmynupyiTe mpeasIoKCHAC IO MOJICPHU3ALUK U aBTOMAaTH3aIUH
CHCTEMBI JIEKTPOCHAOKEHHS IPEAPUATUSA [TOCPEICTBOM BHEAPCHHUS TEXHOJIOTUH
EnergyNet. 11K-9.2

TECT Ne 20

1. /Ins noBbINICHUS HAICKHOCTH PabOThI DIIEKTPUIECKUX CETCH U
3NIEKTPOOOOPYI0OBaHUS CTAHLIMI U MOJICTAHIIMI, HAa PA3IMYHBIX 00BEKTAX
AIIEKTPOIHEPTETUKH IPUMEHSIOTCA COBPEMEHHBIE HHTEIUIEKTYaIbHBIE CUCTEMbI
ynpasyieHusA. ONHUIIMTE OCHOBHBIE MPUHIIMITBI aBTOMATU3ALMA JTHHAN
anextponepenaun. [1K-7.1

2. CormacHo renepayibHoro 1iana [1C, KoTopbli IpUMEHSIETCS B Ka4eCTBE
HOPMATUBHOTO JIOKYMEHTHI 0 IKCIUTyaTaI[UH dJIEKTPOOOOPYJOBAHUS CTAHIIUHN H
NOJICTAHINH, 3/1aHUS U COOPYKEHHS TPYIITUPYIOTCA B IBE OCHOBHBIC 30HBI.
[Tepeuncnute cocTaB 30HBI BCIIOMOTATENIbHBIX 3MaHUi U coopyxkenui. [TK-7.2

3. YrpasiieHue TEXHOJIOTHYECKUM MPOLECCOM MEePeIayn MNEKTPHUUECKOM
SHEPTUM M IKCIUTyaTalldss MHTEIUICKTYaJbHBIX CHCTEM JJICKTPOCHAOKECHUS NMEET
CBOM OTJIMYUTENIbHbIE 0COOCHHOCTH. B 4eM cyTh KOHIETIIMH UHTEIUICKTYJIbHbBIX
CHUCTEM IJICKTPOCHA0KEHNA C aKTHBHO-a1anTHBHOM ceThio Smart Grid? I1K-9.1

4. I1pu popmupoBaHUHU NMPEIIOKEHUHN 10 MOJACPHU3ZALUU CUCTEMBI
3JIEKTPOCHAOKCHUS M TEXHUUECKUX CPEICTB YIPABICHHS TEXHOJIOTUYCCKHM
IIPOIIECCOM, HEOOXO0IMMa TPeIBapUTEIbHASA OLICHKA 0KuaaeMoro 3¢ dekra.
OnuimTe METOMKY OLICHKH 3P (HEKTUBHOCTH MUKPOI€HEPAIlK HA OCHOBE
ucrnonb3oBanus BUD. [1K-9.2
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4. ®aiin u/unu bT3 ¢ NOAHLIM KOMMNAGKMOM OYeHOYHbIX Mamepuanoe npunazaemcs.
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