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1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA INCIUIIJINHBI

JlucuuniauHa paccMaTpUBaeT BONPOCHl MPUHIMIIOB pabOThl U OCOOEHHOCTEM
(YHKIIMOHUPOBAHUS COBPEMEHHBIX HMHTEUIEKTYaJIbHBIX JJIEKTPOIHEPIETUUECKUX CH-
cTeM ¢ OOJIBIION oJIel BO30OHOBISIEMbIX HCTOYHUKOB KOHIIeTK Smart grid.

Heap aucummimubl: GopMUpoBaHUE y OYIYyLIEr0 HHKEHEPAa CUCTEMHOTO MTOHU-
MaHHUSl COBPEMEHHBIX AJIEKTPOIHEPIETUUECKUX CUCTEM: UX CTPYKTYpBI, CBOMICTB, OCO-
OeHHOCTEN MoBeAeHU, (POPMUPOBAHUE OCHOB 3HAHUU IO aHAINU3Y YCTaHOBUBIIUXCS U
NEPEXOAHBIX PEKUMOB B JJIEKTPUUYECKHX CHUCTEMAX, METOJOB U CPEJCTB YIPaBICHUS
VMU, TPUHIIUIIOB MOCTPOEHUS M (YHKIIMOHUPOBAHUA HU(POBBIX YCTPONUCTB pesieiHOM
3aIMATHl 1 ABTOMATHKU OOBEKTOB 3JIEKTPOIHEPIETHUECKUX CHCTEM.

B pe3ynbTaTe 0CBOCHHUSI TUCUUILIMHBI CTYAEHT JI0JKEH:

3HATh: (PU3NYECKYIO CYUIHOCTH SIBJIEHUI, KOTOPBIE COMPOBOXKIAIOT MPOIIECC Te-
HEepaluy, paclpeeeHUs] U MOTPEOIEHUS AIEKTPOIHEPTHH; OCHOBHBIE TEXHOJOTHYeE-
CKHE MOKa3aTeId HOPMAJIbHOIO (YHKIIMOHUPOBAHUS KJIACCUYECKUX U MHTEIJUIEKTyallb-
HBIX 3JIEKTPOIHEPTEeTUUECKUX CHUCTEM; KOHCTPYKTUBHBIE U (DYHKIIMOHAJIbHBIE CBOMCTBA
CTPYKTYPHBIX 3JIEMEHTOB J3JIEKTPUUYECKHUX CHCTEM U CETEW; CBOMCTBa MOTpeOuTenen
AJIEKTPUYECKON 3HEPIUU U TEXHOJOTUYECKHUE YCIOBUS OOECIEUEHUs UX ANEKTPUUECKOM
DHEPrUer; METOABl PACUETa YCTAHOBUBIIMXCA PEXUMOB JJIEKTPUUYECKUX CETEU; METO-
JIOJIOTHIO aHAJIA3a PE3yJIbTaTOB PACYETOB PEKUMOB JIEKTPUUYECKUX CUCTEM; OCHOBHBIE
IPUHIUIBI 00ECeYeHUs] HOPMAJIBHOTO (PYHKIIMOHUPOBAHUS SJIEKTPUUECKUX CUCTEM U
ONTUMAJIBHOTO YTIPABJICHUS UX PEKUMAMU; MPUHIUIBI MOCTPOEHUS U (PYHKIIMOHHUPO-
BaHUS IU(PPOBBIX UHTEIVIEKTYAJIbHBIX 3aLIUT O0BEKTOB YHEPT OCUCTEM.

yMeTh: COCTaBJISITh CXEMbl 3aMEIICHHS OTIEIbHBIX 3JIEMEHTOB CETH M Yy4acTKa
AIEKTPUYECKOU CETH B LEJIOM; ONPEEIATh UX MapaMeTphl; OLIEeHUBATh 3P(HEKTUBHOCTh
TEXHOJIOTMYECKOr0 IMpoliecca Mepeaadyu, peryIupoBaHus U pacpeieseHus AIeKTprye-
CKOM PHEpruu; BHIOMPATh ONTUMAJIbHBIE MEPONPHUATUA [JIs1 0OecleueHusl KauyecTBa U
HaJAEKHOCTU AJIEKTPOCHAOKEHUSI MOTPEOUTENEH; BBIOIHATD PACUeThl TEKYIIUX U MPO-
THO3UPYEMBIX PEXHUMOB pabOThl 3HEPrOCUCTEM C MCHOJIb30BAHUEM COBPEMEHHBIX
CPEICTB BBIYMCIIUTEIBHON TEXHUKHU; pa3padaThiBaTh PEKOMEHIAIMM IO YIYYIICHUIO
PEXKHUMOB; 000CHOBATh WHXEHEPHBIE PEIICHUs, KOTOpbhle NMPUHUMAIOTCS MEpCOHAIIOM,
paccuuThIBaTh YCTaBKU CpabaThIBaHUS LU(POBBIX MHTEIUIEKTYaJIbHBIX YCTPOMCTB pe-
JICMHOM 3all[UTHI 1 aBTOMATHUKU.

BJIA/IeTh: HaBbIKAMH IIPAKTUYECKOTO MPUMEHEHHUS CO3/IaHMsI U aHAIN3a MOJENei,
MO3BOJISIONIMX MPOTHO3UPOBATh CBOWCTBA U MOBEJEHUE OOBEKTOB MHTEIUIEKTYaIbHBIX
AIEKTPOIHEPTETUUECKUX CUCTEM C OOJIBIION J10JIe BO30OHOBIISIEMbIX UCTOUHUKOB KOH-
uenuuu Smart grid, HaBbIKaMH BbIOOpa CEPUMHOTO 00OPYAOBAaHUE W MPOEKTUPOBAHUS
HOBBIX OOBEKTOB YIPaBJICHUS! MHTEIEKTYaJIbHbIX SHEPTOCUCTEM, HABBIKAMH MPOEKTHU-
pOBaHUs B 00JIaCTH 3IEKTpOIHEpreTuueckux cucrem Smart Grid.

TpeGoBaHusi K YPOBHIO OCBOEHHS COJEP:KAHUS JUCHTUTITIHHBI.
[Ipomiecc w3y4yeHWs AWCIUIUIMHBI HAMpaBlieH Ha (QOPMUPOBAHUE CIIEAYIOIINX
komrieteHnuii (cormacHo I'OC BIIO): ITK-4, T1K-5, T1K-10.



2 MECTO JUCIHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMME

JlucumIianHa OTHOCUTCS K UKy IpOo(decCHOHAbHBIX AUCLUILINH BapuaTUBHON
4acTH y4eOHOro IUIaHa.

ba3upyeTcst Ha 3HaHUSAX U YMEHMSIX, KOTOPbIE CTYAEHT IPUOOpEN NP OCBOECHUU
IPEIIIECTBYIOIUX TUCHUIUIMH: oOlast (pU3MKa, TEOPETUUYECKHE OCHOBBI JIEKTPOTEX-
HUKH, BBICIIAsI MATEMATHKA, DJIEKTPUYECKHE MAIIUHBI, HETPAIULHUOHHBIE MCTOYHHUKHU
DHEPI'UH.

3HaHUA U yMEHHUs, TPUOOPETEHHBIE MPU OCBOCHUU JAHHOM TUCIHUILIMHBI, peatu-
3YIOTCSL CTYACHTOM IIPU M3YYEHHUH MOCIEIYIOMNX JUCHUAILUIAH: « MUKpOIPOLIECCOPHBIE
CHCTEMBI YIIPaBJICHHUS BO30OHOBIIIEMbIMI HCTOYHUKAMH SHEPTUn», « CUCTEMBI CHIIOBOMA
ANEKTPOHUKNY, «CHCTEMBI MPUBOJA AIEKTPOMOOWIISIMUY» MPOrpaMMbl MarucTEpPCKON
ITOATOTOBKH, IPOXOXKAECHUU TOCYJapCTBEHHON UTOTOBOM aTTECTALINH.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIVINHBI

3.1 Pacnpenesienue yuyeOHbIX 4aCOB MO TeMaM JAUCHMILIMHBI U BHJIAM 3aHSI-

THH
Ne KomnnuectBo wacos
TC_ HanmMeHnoBanue Tem (ounasi/3aounas popma)
COZIEPIKATENBHBIX MOLYJIEH B Tom uncie
MBI ( p ynei) Bcero

Jlexun ITpakt. | JlaGop. CPC

1 MupoBBIle HEPropecypchl M WX WC-
nojbp3oBaHue. IIpomsBoacTBO  3iek-
TposHepruu B wmupe. OcoOGeHHOCTH
reHepaly B CTpaHax IMocTcoBeTckoro |  6/7 2/1 0/0 0/0 4/6
npoctpancTBa. OOmue cBeneHus 00
aJIeKTpuueckux cucremax. Knaccugu-
Kallusl DJICKTPUIECKUX CHCTEM.
[ToHATHE MHTENIEKTYyalbHBIX SHEPro-
cucteM. Konmenmust «Smart gridy.
[TonATHEe BUPTYyaJbHBIX 3JIEKTPOCTaH-
uuii. MHTerpanus BO300HOBIISIEMBIX
UCTOYHHUKOB SHEPIUU B 3JIEKTpHUe-
CKYIO CETbh.

3 DKOHOMHYECKHE MpoOJIeMBbl B0O300-
HOBIISIEMOH DIIEKTPOIHEPTETHKH. Me-
XaHU3MbI CTUMYJIMPOBAHUS BO30OHOB-
JIIEMOM DJIEKTPOIHEPTETHKH.

4 CxeMbl 3aMeIIeHUs] HJIEMEHTOB 3JIEK-
Tpudeckux cereir u onpexaenenue ux | 10/5 2/1 0/0 4/0 4/4
apaMeTpoB

5 Pacuér nmotepb MOILTHOCTH M 3JIEKTPO-
sHeprur. OCHOBHI YIIPABIICHUSI PEKHU-
MaMH PabOThl YMHBIX 3JEKTPUUYECKUX
ceTen

8/8 2/1 0/0 2/1 4/6

6/3 2/0 0/0 0/0 4/3

6/6 2/1 0/0 0/0 4/5

KauectBo snekrposneprun. Kmaccu- | 8/6 2/0 0/0 2/0 4/6




¢uKanys HOPMaJIbHBIX, aHOPMATbHBIX
U aBapUHBIX PEKUMOB PabOTBI 00b-
€KTOB JJIEKTPOIHEPreTUUECKUX CHU-
CTEM. Y CTOWYUBOCTb SHEPTOCUCTEMBI.
7 OcobeHHOCTH MTOCTPOCHHS U (HYHKITH-
OHMPOBAHMS CHCTEM PEJICWHOW 3alllu-
Thl U ABTOMATUKH OOBEKTOB IHEPIo-
cucTeM C OOJBINOHN J10NIeil BO30OOHOB-
JISEMBIX HCTOYHUKOB DSHEPIrUU KOH-
nenmuu Smart grid

8 CucteMbl PpErUCTpALlMU  aBAPUMHBIX
cutyauuii (PAC), monuTopuHra u au-
arHOCTUKM B HHTE/UIEKTyaldbHBIX | 9/6 2/0 0/0 3/0 4/6
sHeprocucremMax. [loBbllIeHHE SKOHO-
MUYHOCTH DJIEKTPUUECKHUX CeTel

9 [ToHsTHE W MPUHIUIIBI PYHKITHOHUPO-
BaHus mukporpua. Crienapuu noctpo- | 7/10 1/0 0/0 2/1 4/9
€HHSI YHEPTOCUCTEMBI OYYIIETO.

10/6 2/0 0/0 4/0 4/6

KoHnrtakTHas paboTa (I0NOJHUTEIbHAS) 2/6
Kypcosas pabora (1poekr) 0/0 0/0
HWToro mo Buaam 3aHATHIA 72/72 17/4 0/0 17/2 36/60
Kontposns -

HUTOI'O 72/72 17/4 0/0 17/2 36/60

(I)OpMHPOBaHHe KOMIIETEHLIUH B pe3yabTate 0CBOCHUA TEM NJHCHUIIJIUHDBI

TeMbl JUCLUIUINHEI,
Kommerenimn
HAIICJICHHBIC Ha BHIPA0OTKY KOMITETCHIIUN
[1K-4 Temsr 1-9
[1K-5 Temsr 1-9
I1K-10 Temsbl 2-5
3.2 Jlekuuu

Tema 1. MupoBble dHEPropecypchl U MX HCIONb30BaHuE. [IponM3BOICTBO AIeK-
Tpo3Hepruu B Mupe. OCOOEHHOCTH T'€HEpalMK B CTpaHaX MOCTCOBETCKOTO MPOCTpPaH-
ctBa. O0mue cBeneHust 00 AIeKTpuUecKnXx cucteMax. Kiaccudukanus 3aeKTpUIecKux
CUCTEM.

Conepkanue TeMbl 1: MHUpOBBIC 3HEPTOPECYpPChI, aHAJIN3 KX 3aITacOB M MCIIOJIb-
3oBaHms. Knaccudukarus U KIr04eBble 0COOCHHOCTH OOBEKTOB reHepanuu (MCTOYHH-
KOB DHEPTruu) 3eKTpodHeprur. OCOOEHHOCTH TeHEpalMy B CTPaHaX MOCTCOBETCKOTO
npoctpancTBa. OOmMe cBeeHUs 00 IIEKTPUYECKUX cuctemax. [loHstue 00 smekTpu-
yeckoi cucreMe. Kimaccudukanus snekrpudeckux cucreM. OCOOEHHOCTH AJIEKTPOIHED-




reTUYECKUX cucTteM B cTpaHax EBpocoro3a, CIIIA, Kutas, cTpaH MOCTCOBETCKOIO MPO-
CTpPaHCTBA U JIp.
Jlutepatypa k Teme 1: [1,2,3]

Tema 2. TloHaTHE UHTEIUIEKTYaIbHBIX dHeprocucteM. Konmenmms «Smart gridy.
[ToHaTHE BUPTyaIBHBIX 3JIEKTpOCTaHIMM. MHTerpaius Bo300HOBISEMBIX NCTOYHHKOB
SHEPTUHU B AIEKTPUUYECKYIO CETh.

Conepxanue TeMbl 2. [ToHATHE MHTEIIEKTYaIbHBIX dHEprocucTeM. Mcropus mo-
SIBJICHUS U Pa3BUTHS YHEProcHCTeM KOHIENu «Smart gridy. [Tonstue 1 0coOCHHOCTH
BUPTYaJIbHBIX 3JeKTpocTaHluil. [loHATHE U OCOOCHHOCTH CHUCTEM AKKYMYJIUPOBAHUS
sHeprur. OCOOCHHOCTH MHTETrPali BO30OHOBISIEMbIX HCTOUHUKOB YHEPTUH B HEPTO-
cucremy. [loakiroueHre BETPOBBIX U COJHEUHBIX AJEKTPOCTAHIUN PAa3TUYHON MOIIHO-
cTH K ceTH. Ha3sHadueHne BCTaBOK MOCTOSSHHOTO TOKa. OCOOEHHOCTH IOIKIIOYECHUS OMO-
ra3oBbIX ANEKTPOCTAaHINN, MAIBIX [ DC U TU3EIbHBIX 2JEKTPOCTAHIUN.

Jlutepatypa k Teme 2: [1,2,3,4]

Tema 3. DxoHOMHYECKHE TIPOOIEMBI BO3OOHOBIISIEMOU 3JICKTPOIHEPTETHKH. Me-
XaHU3MbI CTUMYJTUPOBAHUS BO30OHOBIISIEMOM 3JIEKTPOIHEPTETHKH.

Conepxanue TeMbl 3. DKOHOMHUYECKHE MPOOIEMBbI BO30OHOBISIEMON 3JIEKTPO-
sHepreTrku. Ce0eCTOMMOCTh 3JIEKTPOIHEPTHH, BhIPA0ATHIBAEMON Pa3IMIHBIMU BO300-
HOBJIICMBIMU UCTOYHHKAMH SHEPTUU. BOmpoCkl 0OKynaeMoCTH BO30OHOBIISIEMBIX HCTOY-
HUKOB SHEPruv. AHaJIN3 MEXaHU3MOB CTHMYJIMPOBAHHS BO30OHOBIISICMOW 3JICKTPO-
sHepreTHKHU. TapudHas MOJUTHKA TPU BHEAPESHUH BO300OHOBIISICMBIX HCTOYHUKOB SHEP-
I'MH. AHAINU3 Pa3IUYHBIX TOCYJIAPCTBCHHBIX MPOrPAMM IO CTUMYJIHPOBAHUIO PA3BUTHS
Y BHEJPEHUS BO30OHOBIISIEMBIX HCTOUHUKOB YHEPTHH.

Jlutepatypa k Teme 3: [1,2,4]

Tema 4. CxeMbl 3aMEIICHHS 3JICMEHTOB JJICKTPHUSCKUX CETCH M ONIPEICIICHHE X
napaMeTpoB.

Conepxxanne TeMbl 4: CXeMbl 3aMEIICHUS JJIEMEHTOB JJICKTPUUICCKUX CEeTeH U
OTpe/IeTICHUEe MX IMMapaMeTpoB (JMHHMA 3JIEKTpoIepeiad, CHIIOBBIX TpaHC(HOpPMaTOpOB,
reHepaTopoB u Jip.). Dopmyssl pacuéra mapaMeTpoB CXeM 3aMEIICHUS dJICMCHTOB JICK-
TPUYECKUX CETEU.

Jlutepatypa Kk Teme 4: [1,3]

Tema 5. Pacuér nmoreps MOLIHOCTH U ANIEKTposHEeprun. OCHOBBI YIPABICHUS pe-
KUMaMU pabOThl YMHBIX 3JIEKTPUYECKUX CETEH.

Cozepskanue TeMbl 5: Metoabl pacu€ra MoTepb MOUTHOCTH U 3JEKTPOIHEPTUH B
AIEKTPUYECKUX CETAX. AHAIU3 NMPUHIMIIOB OCTPOCHHUSI aBTOMAaTU3UPOBAHHBIX CUCTEM
YIOPABJICHUS PeKUMaMHU pabOThl YMHBIX AJIEKTpUUecKuX ceteil. [loHsTre u KitoueBbie
ocobennoctu cuctemsl SCADA.

Jlurepatypa k Teme 5: [1,3,4]

Tema 6. KauectBo anexktposnepruu. Knaccuduxaiuss HOpMalbHBIX, aHOPMAaJIb-
HBIX WU aBapUUHBIX PEXKUMOB pPabOTHl OOBEKTOB AIIEKTPOIHEPTETUUECKUX CHUCTEM.
Y CTOMYMBOCTD S3HEPTOCUCTEMBI.



Conepxkannie Tembl 6: [ToHATHE KauecTBa 3JIeKTpOdHEprur. AHamu3 (GakTOpPOB,
BJIMSIOIINX Ha Ka4yeCTBO AIIEKTPOdHepruu. CrocoObl MOBBIMICHHS KadyecTBa JJEKTPO-
sHeprun. Kimaccupukanus ¥ KIFOYeBbIE 0COOEHHOCTH HOPMAIbHBIX, aHOPMAIbHBIX H
aBapUIHBIX PEKUMOB PabOTHI 00BEKTOB YJEKTPOIHEPIETHUECKUX CUCTEM. T1ocieacTBys
pexxumoB K3. TloHsThHe yCTOMYMBOCTH SHEpProcucreMbl. akTOphl, BIUAIONIME Ha
yCTOMYNBOCTE. KpuTepnu yCcTOWYMBOI pabOThHI SHEPTOCHCTEMBI.

Jlutepatypa Kk Teme 6: [1,3,5]

Tema 7. OcobeHHOCTH TTOCTPOCHUS M (PYHKIIMOHUPOBAHUSI CHCTEM PENCHON 3a-
IIUTHl 1 aBTOMATHKU OOBEKTOB YHEPTOCHCTEM C OOJIBIION J0JI€H BO30OHOBIISEMBIX HC-
TOYHHUKOB SHEPIHH KOHIeuu Smart grid.

Conepxxanne TeMbl 7: OCOOEHHOCTH MOCTPOSHUSI U (PYHKITMOHUPOBAHUS CHUCTEM
peeiHON 3allUThl U aBTOMAaTUKU OOBEKTOB IHEPTOCUCTEM C OOJBIION 0Jieil BO300-
HOBJISIEMBIX HMCTOYHHKOB JHEpruu KoHuemmuu Smart grid. AHamm3 CymiecTBYROIINX
MUKPOIIPOLIECCOPHBIX MHTEIIEKTYAJIbHBIX TEPMUHAJIOB 3aIUThl U aBTOMAaTHUKH.

Jlureparypa k Teme 7: [6]

Tema 8. Cucrembl peructpanuu aBapuiiHbix cutyamnuii (PAC), MonuTOpuHra U
JMarHOCTUKU B HHTEIUIEKTYaJIbHBIX »HEprocucremMax. IloBblllIEeHHE >KOHOMUYHOCTH
ANEKTPUUYECKUX CETEM.

Conepxxanne TeMbl 8: CructeMbl MUPPOBOM PETUCTPAIIUN aBAPHIHBIX CHUTYaIlHid
(PAC), MOHUTOpUHIa U AUArHOCTUKU B MHTEIUIEKTYaJbHBIX 3HeprocucremMax. OcobOeH-
HOCTH XpaHEHUs JaHHbIX. AHAJIU3 CIOCOOOB MOBBIIICHHUS] SJKOHOMUYHOCTH MHTEJUIEKTY-
aJbHBIX JJICKTPUUYECKUX ceTell. BHEeapeHne cUCTEMBI KOHTPOIS U YUETA JIEKTPOIHEP-
rur Smart Metering. Borpockl BHeIpeHHsT HAHOTEXHOJIOTHI U CBEPXITPOBOISIINX Ma-
TE€pPUAJIOB Ha 00BEKThI UHTEJUIEKTYAJIbHBIX 3JIEKTPOIHEPTrETUUECKUX CUCTEM.

Jluteparypa k Teme 8: [1,6]

Tema 9. Ilonsatue u npuHIUNBl GYHKIUOHUPOBaHUS MUKporpua. CreHapuu mo-
CTPOEHUS S3HEPTOCUCTEMBI OYAYILETO.

Conepxanue Tembl 9: TloHsATHE M NPUHUMIIBI (PYHKIIMOHUPOBAHUS MUKPOTPHI,
KAaK KJIFOYEBOI'O 3JIEMEHTA ACLICHTPAJIW30BAHHONW HHTEIUIEKTyaJIbHOW 3HEPrOCHCTEMBI.
OCHOBHbIE TEHJICHIIUN Pa3BUTHs HEPTOCUCTEMBbI B Oyayuiem. Pa3zButue u paspaboTka
NPUHIIMIIHATBHO HOBBIX MCTOYHUKOB reHepanuu snekrposnepruu. IIpoext ITER. Pa3z-
BUTHE BETPOBBIX U COJHEYHBIX AJIEKTPOCTAHIIUN.

Jlureparypa k Teme 9: [1,2]

3.3 [IpakTHyeckune 3aHATHUS
[TpaxTrueckue 3aHATHS 110 JUCIHUIUIMHE YICOHBIM IIJIaHOM HE MPEAYCMOTPEHBI.

3.4 JlaGopaTopHbie padoThI

Ne O0mwem, yac. | Jlurepa-
Tema paboThbI
/11 OYH/3209H Typa
1 HccnenoBanue XapakTepUCTUK MOHOKPHCTAUTMYECKUX COJHEY- an 7]

HBIX OaTapeit




2 HccnenoBanre METOAMK BHIOOpA aKKyMYJISITOPHBIX OaTapei [uis 2/0 7]
COJIHEYHOM CTaHIUU (3JIEKTpUUECKAas 4acTh)
HccnenoBanre pexuMOB pabOThl BETPOIHEPTETHUYESCKUX yCTa-

3 2/0 [7]
HOBOK

4 VccnenoBanre pesxuMOB pPabOThI MUKPOTPHT 2/1 [7]
HccnenoBanre mudpoBoil CTylmeHYaTOW TOKOBOW 3allUThI HA

5 Ga3e MUKDOIPOLECCOPHOr0 TepMuHata Siemens® Siprotec™ 4/0 [7]
7SJ64

6 McenenoBanne cucTeM M3MEPEHHS M MOHHTOPHHIA IIAPAMETPOB 3/0 7]
TEKYIIEro PeKUMa B SHEProCHcTeMax KoHmenmu Smart grid

HUTOI'O 17/2

3.5 CamocrosiTesqbHasi padoTa CTyIeHTa

Ne . O0BeM, yac.
i Bunpl camoctosiTensHON pabOTHI CTYACHTA OIS0

1 M3y4eHue JeKIMOHHOTO MaTepuaa 20/38

2 [ToAroTroBka K NPaKTHYECKUM 3aHITUSIM -

3 [ToaroToBka K J1abopaTopHBIM padoTaM 18/10

4 BeinosiHeHrEe KypcOBOTO IPOCKTA -

5 BerlmmotHeHME KypCcOBOH pabOThI -

6 BrInonHenne HHAMBHUTYaIbHOTO 33/1aHUS 0/18

UTOrO 38/66

3.6 Kypcogoii npoekT (padora), HHAMBHUIYAJIbHOE 3aJaHUE

KypcoBoii npoekT (padoTa) Mo AUCHUIUIMHE YICOHBIM IIJIAHOM HE MPEyCMOTPEH.

Jlns cTyneHToB 3a04HOM (OpMBI OOyUEeHHS BO 4-M ceMecTpe IMpeayCMOTPEHO
BBITIOJIHEHUE KOHTPOJIBHOM PaboThl M0 opMe MHAMBHAYAIBLHOTO 3aaanms. [locnen-
HEEe COCTOUT U3 3a/laHus, MOCBAUIEHHOTO JETaIbHOMY HU3YUYEHHUIO MHTEIJIEKTYaJbHBIX
3JIEKTPOIHEPIeTUUECKUX cUCTeM KoHIernuu Smart grid [9].

TemaTuka MHIUBUYAIBHOTO 3a/IaHUsI CBSI3aHA JETAIBHBIM M3YYEHUEM PEKUMOB
paboThl SHEPTOOOBHEKTOB MHTEIEKTYAIbHBIX YJIEKTPOIHEPTETHUECKUX CHCTEM KOHIISTI-
muy Smart grid, a Takke ¢ aHaJIM30M cylnecTByromux crangaptoB (MOK 61850 u ap.)
[9].

Ilenp — 3akperuieHHe TEOPETHYECKOro MaTepualia IUCHUIUIMHBI M TOJyYCHHE
MPAKTHYECKUX HABBIKOB B OOJIACTH M3Y4YEHUS] MHTEIJUICKTYAIbHBIX AJIEKTPOIHEpreTuye-
CKUX CHUCTeM KoHmemnuu Smart grid.

B pesynbraTe BinonHeHNs pabOThl 00yUarOIUNCs JOKEH:

— 3HATh JIeTaJIbHBIE OCOOCHHOCTH PEKUMOB pabOThl SIHEPTOOOHEKTOB MHTEIUIICK-
TYaJIbHBIX 3JEKTPOIHEPreTHYCCKUX CUCTEM KoHIenmuu Smart grid (BerposHepreTuye-
CKH€ YCTAaHOBKHU, COJIHEUHBIC CTAHIINH, KOTCHEPAIIMOHHbIE, HAKOTTUTEIN SHEPTUH U JIP.);

— YMETb I0JIb30BATHCS. HOPMATUBHOM U CIIPABOYHOU JINTEPATYPOU;

NunuBuayanbHoe 3ananue odopmisieTcss Ha jauctax Gopmara A4. PekomeHnaye-
MBI 00BEM TIOSICHUTEIHHON 3alUCKU MO0 WHAMBUAyanbHOMY 3amaHuio 10-20 ctpanuig
dbopmara A4.



4 @OHJI OHEHOYHBIX CPEJICTB
4.3 Kputepum olieHUBAHUSA

4.1 Kpurepuu U mKaJdbl 1Jisi HHTETPUPOBAHHON OLIEHKH YPOBHS chopmupo-
BAHHOCTH KOMIIeTeHIIUH

CocraBisromas KOMIIETCHIIMY — IIOJIHOTA 3HAHUN

- HyJIEBOW YpOBEHb: HEBEPHBIEC, HE API'YMEHTHPOBAHHBIE, C MHOKECTBOM I'PyOBIX
OIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBAa BOIIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAaHUW HUKE MUHUMAJIBHBIX TPEOOBAHMIA;

- MUHUMAQJIBHBIM YPOBEHb: JAaHBI HE IOJIHBIC, HE TOYHBIE U apTyMEHTHUPOBAHHBIC
OTBETHI Ha BOIPOCHL. YPOBEHb 3HAHWW HUXKE MHUHUMAJIbHBIX TpeOoBaHuil. JlomymieHo
MHOTO TpyOBIX OLIMOOK;

- IIOPOTOBBIM YPOBEHb: JaHbl HEJNOCTATOYHO IIOJIHBIEC, TOYHBIE U apryMEHTHUPO-
BAaHHBIE OTBETHI Ha BONPOCH!L. [1110X0 3HAET TEpMUHBI, ONPEAEICHNS U ITIOHATHS; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOIICHHUS, MPUHIUIBL. J(OMyIIEHO MHOIO HErpyObIX OIIU-
00K;

- CpeHUN ypoBeHb: [laHbl 1OCTAaTOYHO MOJIHBIE, TOYHBIE U aPTYMEHTUPOBAHHBIC
OTBETHI Ha BOIPOCHL. B 11€710M 3HAaeT TEPMUHBIL, ONPEIEICHUS U ITIOHATHUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIICHHUS, IPUHIMUIIBL. J[0MyIIIeHO HECKOIBKO HErpyObIX OMIMOOK;

- IPOJIBUHYTHIN YPOBEHB: AaHbI ITOJHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. 3HAET TEPMUHBI, ONPEIAECIEHU U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHHUS, MPUHIUIIBI. J[oMyIeHO HECKOIBKO HErpyObIX OMIMOOK;

- BBICOKMI YPOBEHB: JaHbI IOJHBIE, TOYHBIE U aPTYMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECIEHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLIEHMS], IPUHIMIIBI. J[OMMyIEHO HECKOJIBKO HETOYHOCTEM.

CocraBnsitoiias KOMIETSHIIUN — YMEHUS

- HYJICBOM YpOBEHb: MOJHOE OTCYTCTBHE MOHUMAHUSA CYTH METOIMKU DPEIICHUS
3a/1a4u, JTOMYIIEHO MHOXKECTBO IPyOCHIIIMX OMMOOK / 3a4aHUs HE BBIITOJHEHBI BOOOIIIE;

- MUHUMAJIBHBIN YPOBEHbB: CJ1a00€ MOHUMAaHUE CYTH METOJMKHU PEIICHUs 3aauH,
JOMyIIieHbl TpyObie omuOKku. Pemenus He o6ocHoBanbl. He ymeer ucnosib3oBaTh HOP-
MAaTUBHO-TEXHUYECKYIO JUTEparypy. He opueHtupyercs B cnequalbHOM HAYYHOU JIU-
TepaType, HOpMaTHBHO-TIPABOBBIX aKTaXx;

- TIOPOTOBBIN YPOBEHB: JIOCTATOYHOE MIOHUMAHHUE CYTH METOJUKHU PEIICHUS 3a7a-
9M, TOMYIIEeHbI OmMMOKU. Pemenus He Bceraa 000CHOBAaHBL. YMEET MCIOJIb30BaTh HOP-
MaTHBHO-TEXHUYECKYIO JInTepaTypy. Ciabo OpuEeHTHUPYETCS B CICIHAIBHON HaydHOMN
JUTEPAType, HOPMATUBHO-TIPABOBBIX aKTaX;

- CPEIHHMM YPOBEHB: B I1€JIOM MTOHUMAET CYyTh METOJIMKH PEIICHUS 3aJa4H, JIOMY-
mieHbl omuoOKu. Permenust He Bcerna 000CHOBAHBI. YMEET HCMOIB30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIEIUATBHYI0 HAYYHYIO JIUTEPATypy, HOPMAaTUBHO-TIPABOBHIC aKThI;

- TIPOJIBUHYTHIA YPOBEHB: B IIEJIOM MOHUMAET CyTh METOJHMKHU PEIICHHS 3a]auH,
JOTyIIeHbl HeToYyHOCTU. CrocoOeH 000CHOBATh peIIeHHs. YMEET HCIOIb30BaTh HOP-
MAaTHUBHO-TEXHUYECKYIO U CHCIHAIBHYIO HAYUYHYIO JINTEPATyPy, HOPMATHBHO-TIPABOBHIC
aKTHI;



- BBICOKHMI ypoBeHb: [loHumaer cyTb MeTonuku pemieHus 3agaud. CrocoOeH
00OCHOBaTh pELICHUs. YMEET MCHOJIb30BaTh HOPMATHUBHO-TEXHUYECKYIO M CIIELHAb-
HYIO Hay4YHYIO JIUTEpaTypy, IEPEeI0BOil 3apyOeKHbBIN ONbIT, HOPMAaTUBHO-IIPABOBBIE AK-
TBI.

Cocrapisronas KOMIIETCHIIMH — BJIaJ¢HHUE HaBbIKaMU

- HYJICBOH YpOBEHb: HE MPOJEMOHCTPHUPOBAT HABBIKU BBHITIOJIHEHUS MPOQeccro-
HaJIbHBIX 33/1a4. VICIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH MPH BBIMOJIHEHUHN OTIAEIBHBIX
3aJIaHUH;

- MUHUMAQJIBHBIA YPOBEHB: HE MPOJECMOHCTPUPOBAJ HABBIKM BBINIOJIHEHHUS MPO-
dbeccroHaNbHBIX 3a7a4. VICTIBITRIBACT CYIIECTBEHHBIE TPYIHOCTH TIPH BBHIITOJTHEHUH OT-
JICJIbHBIX 3aJJaHUM;

- MIOPOTOBBIA YPOBEHB: BIIAJIEET OMBITOM TOTOBHOCTU K MPO(ECCUOHATBHOU J1es1-
TEJIBHOCTU U MPOGECCHOHAIIbHOMY CaMOCOBEPIIICHCTBOBAHUIO HA MOPOTOBOM YPOBHE.
TpynoBbie AEUCTBUS BBIIOJIHIET MEJICHHO U HEKAYECTBEHHO;

- CpeIHUN YpOBEHb: BJIQJCET CPEIHUM OIBITOM TOTOBHOCTH K MPO(ECCHOHATb-
HOH JEATEILHOCTH U MPO(PECCHOHATIBHOMY CaMOCOBEPIIEHCTBOBAHUIO. Tpy0BBIC JICH-
CTBHUSI BBITIOJIHSET HA CPEAHEM YPOBHE 10 OBICTPOTE M KAYECTBY;

- TMPOJABUHYTHIM YpPOBEHB. BJIAJECET OIBITOM M JOCTATOYHO BBIPAKECHHOW JINY-
HOCTHON TOTOBHOCTH K MPO(ECCHOHATBLHON JeATeIbHOCTH U MPO(deCCHOHAIBHOMY Ca-
MOCOBEPIIEHCTBOBAHUIO. BBICTPO M KAUECTBEHHO BBIMOJIHAET TPYAOBBIE JCUCTBUS;

- BBICOKHMI YPOBEHbB: BJIAJECET OMBITOM U BBIPAXKEHHOCTHIO JIMYHOCTHOM TOTOBHO-
CTU K NMPpOo(EeCCUOHAIBHON JEATENHOCTU U NMPO(EeCCHOHAIBHOMY CaMOCOBEPIIIEHCTBO-
BAHUIO. BBICTPO U KAYECTBEHHO BBIMOJHSET TPYAOBBIC ICUCTBUS.

O060061eHHas orieHKa chOPMUPOBAHHOCTH KOMIETEHIIUM

- HyJICBOW YPOBEHB: KOMIIETCHIINHM HE C(POPMUPOBAHBIL;

- MUHUMAJIbHBIN YPOBEHb: 3HAUNTEIHLHOE KOJIMYECTBO KOMIIETEHIIUN HE chOpMHU-
pPOBaHO;

- TIOPOTOBBIN YPOBEHb: BCE KOMIIETCHIIMM C(OPMUPOBAHBI, HO OOJIBIIMHCTBO HA
MIOPOTOBOM YPOBHE;

- CpeIHU# YPOBEHB: BCE KOMIETECHIINHN C(POPMUPOBAHBI HA CPEIHEM YPOBHE;

- TIPOJBUHYTHIA YPOBEHB: BCE KOMIIETCHIIMH CHOPMHUPOBAHBI HA CPEAHEM WIIH
BBICOKOM YPOBHE;

- BBICOKHI YPOBEHB: BCE KOMITETEHIINN C(OOPMHUPOBAHBI Ha BEICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy U pUMep IK3aMEeHALMOHHOI0 OnJiera.
DK3aMeH M0 AUCIHUIUIMHE Y4eOHbIM TUIAHOM HE 3aIlUIaHUPOBaH.

Bomnpocs! k 3auéry:

1. MupoBblie 3HEpropecypchl U UX HUCIOJIb30BaHUE. [IpOU3BOACTBO IEKTPOIHED-
ruu B Mupe. OcCOOEHHOCTH reHepaluy B CTpaHaX MOCTCOBETCKOTO MPOCTPAHCTBRA.

2. O6mue cBeneHus: 00 eKTpuueckux cucreMax. Kmaccudukanus snekrpude-
CKUX CHCTEM.



3. IlonsiTue nHTENNEKTyanbHbIX S3HeprocucteM. Konuenmus «Smart grid». [Tons-
THUE BUPTYAJIbHBIX AJIEKTpocTaHUui. HTerpamus BO30OHOBISEMbIX UCTOUHUKOB JHEP-
T'MH B DJIEKTPUYECKYIO CETb.

4. DKOHOMUYECKUE MPOOJIEMbl BO3OOHOBIISIEMOM 3JIEKTPOIHEPreTUKU. MexaHu3-
MbI CTUMYJIUPOBAHUS BO30OHOBIIIEMON IEKTPOIHEPTETUKHU.

5. Cxembl 3aMeIeHUsT DJIEMEHTOB JJIEKTPUUYECKUX CETEH U OIpe/esieHne UX Ia-
paMeTpoB.

6. Pacué€t motepb MOIIHOCTHU U 3JIEKTPOIHEPTHUU.

7. OCHOBBHI YIIpaBJICHUS PSKUMaMHU paOOThl YMHBIX JICKTPHUECKUX CETEH.

8. KauectBo snekrposneprun. Knaccudukaiys HOpMaIbHBIX, aHOPMAIBHBIX U
aBAPUIHBIX PEKUMOB PAOOTHI OOBEKTOB AIEKTPOIHEPTETHUCCKUX CHCTEM.

9. YCcTOMYMBOCTD SHEPTOCUCTEMBI.

10. OcobeHHOCTH TIOCTPOCHUS M (DYHKIIMOHUPOBAHUS CHUCTEM PEICHHON 3alTUThI
1 aBTOMAaTUKH OOBEKTOB PHEPTOCUCTEM C OOJBIION A0Jield BO30OHOBISIEMBIX UCTOYHU-
KOB SHEpIruM KoHuenuu Smart grid

11. Cuctemsl peructpanuu aBapuiiHbix cutyanuii (PAC), MOHUTOpHUHTA U JTUa-
THOCTUKH B MHTEJUIEKTYaIbHBIX YHEPTOCUCTEMAX.

12. TloBblllieHUE IKOHOMHUYHOCTH JICKTPUUECKUX CeTen

13. TlouaTue u MpUHIUIBI PYHKITMOHUPOBAHUS MUKPOTPHI.

14. Cuenapuu OCTPOCHHS YHEPTOCUCTEMBI Oy TyIIEro.

4.3 Kputepuu oleHUBAHUSA

Tekymuid KOHTPOJIb 3HAHUW CTYAEHTOB MPOWU3BOIAUTCS MO PE3YyJbTAaTaM BBINOJI-
HEHUs J1a0OPATOPHBIX PadOT, BO BpeMsi KOHTPOJIBHBIX OMNPOCOB B XOZE IMPOBEACHUS
JICKLIMOHHBIX 3aHATHI, MHAWBUAYAIbHOTO 3aJaHus ISl 3204HON (POpMBbI OOYUEHHUSI.

Pacnipenenenne O0aoB TEKYHIEro KOHTPOJSI pabOThI CTYyIE€HTA Ha MPOTSHKEHHUH
ceMecTpa MpuBeIeHo B Tabuiie 1.

Ta6nuna 1 — Pacipenenenne 6a110B TEKyIero KOHTPOJIS

dopma KOHTPOJIS Bo3moxHoe ko- [Ipumeuanne
JIMYECTBO 0aJIOB
J11st cTyeHTOB 0YHOM (pOpMBI O0yUEHHUS
OT4Y€T O BBIITOJHEHHUH 3a- 5 3aJjaHK€e BBITIOJIHEHO B 1IE€JIOM Ipa-
JaHUS Ha TIPAKTUYECKOM BUWJIBHO, TPOEKTHBIC PEIICHUS HE
3aHSTUH. BCerjia 000CHOBaHbI, BO3HUKIIH
Otuét no nabopaTopHoOit TPYJAHOCTH B OOBSICHEHUH TOJTY-
pabore. YEHHBIX PE3YJIbTATOB
HToro no npakTu4eckum 51 N3 pacuéra 17 ayquTOpHBIX 3aHs-
3aHATHAM M JIadopaTop- TUW 7151 TPOBEJCHUS IPAKTUYE-
HBbIM padoTaM (MaKCH- CKHX 3aHSTHI U JAOOPAaTOPHBIX pa-
MaJIbHO BO3MOKHOE) 00T. O11eHUBaETCS KaXK10€ 3aHs-
THE.
KonTpoabsHbIE OnpOCk! Ha 49 [Ipu BBINOTHEHNHU 3aaHUM TTPUHS-
NPAKTUYECKUX 3aHITUSAX ThI IPaBUJIbHBIE TPOEKTHBIE pENIe-




dopma KOHTPOJIS Bo3moxHoe ko- [Ipumeuanue
JMYECTBO 0aNIOB

HUS, H3JI0KCHHUE MaTepuasa apry-
MEHTHPOBAHHOE, TIOCTICI0BATE b~
HOe, paboTa odopmiIeHa TPAMOTHO
24 3afaHus BBINOJIHEHBI B 1IEJIOM Ipa-
BUJILHO, MIPOEKTHBIE PEIICHUS HE
Bcera 000CHOBAaHbBI, UMEIOTCS 3a-
MEYaHUIO 10 0(YOPMIICHUIO PabOTHI
UTOI'O 100 MakcumanabHO BO3MOKHOE

HroroBasi omeHKa onpeaessieTcs MyTeM CYMMUPOBAHUS KOJIMYECTBA 0AJIJIOB 110
pe3yibTaTaM TEKYyIIero KOHTpoiIs. MaKCMMAaJIbHO BO3MOKHOE KOJIHYECTBO 0AJIJIOB —
100.

[Toyuennas onenka mo 100-0aIbHOM ITIKajIe ONMPEACIIICT OICHKY 10 ToCyaap-
CTBEHHOM IKaiie u mKaie ESTS:

CyMmma 6aiioB Ouenka Onenka
1o 100-6anpHoM mkane | mo mkane ECTS 110 TOCYAAPCTBEHHOU IIKAJIE
90-100 A OTanyHO
80-89 B Xopomuio
75-79 C 3a4yTeHo
70-74 D y
60-69 E JTIOBJIETBOPUTEIHHO
35-59 F He 3auteno | He
0-34 = YI0BIIETBOPUTEIHHO

* — ¢ 00s3aTCIBLHBIM ITOBTOPHBIM U3Y4YCHHUCM AUCIHHUILIINHBI.

4.5 IlpuMep TeKylIero onpoca Ha 3aHATHSIX

Ha npumepe tembl «OCO0€HHOCTH NMOCTPOEHMS W (PYHKIMOHMPOBAHMUA CH-
CTEeM peJieiiHOi 3allUTHI U aBTOMATHKH 00bEKTOB YHEProcHCTeM € 00JILIIOH 10JIei
B0O300HOBJISIEMBIX HCTOYHHKOB YHEPIruM KOHIenmuu Smart grid»

1. Kakue 0COOEHHOCTM MOCTPOCHHS M (PYHKIIMOHHUPOBAHUS CUCTEM PEIEHHON
3alMTHl U ABTOMATHKU OOBEKTOB MPUCYIIM IHEProCUCTEM C OOJIBLION 10jeil B0300-
HOBJISIEMBIX MCTOYHUKOB HEPruu KoHUenuuu Smart grid?

2. Kakue cymiecTBylOT CTaHIapThl WU JAPYyTrue HOPMAaTUBHBIE JOKYMEHTHI, Kaca-
IOLLUECS OCTPOCHUSI IU(PPOBBIX CUCTEM PEJICMHOMN 3allUThl U AaBTOMATUKHU B UHTEIUICK-
TyaJbHBIX SHEpProcucremMax?

3. Kakue mnpeumyiiectBa UMEIOT LHU(PPOBbIE WIM MHUKPOIPOLIECCOPHBIE pelle
(TepMHUHAJIBI) 10 CPABHEHUIO C aHAJIOTOBBIMU?

4. B uém omyimume pacuéra mapaMeTpoB cpabaTbiBaHus ITUGPOBOM CTYIIEHYATOM
TOKOBOM 3aLIUTBI, TOCTPOEHHOH C HCIOJIb30BAHUEM JIEKTPOMEXAHUUECKHUX pee?

5. Kakue 3ammrhl 1 151 KaKUX 3JIEMEHTOB SHEPTrOCUCTEM MOTYT OBITh peaiu3o-
BaHBI IPM IPUMEHEHHH TepMuHana Siemens® Siprotec™™ 7SJ64?

6. Uto Takoe camMoMarHocTHKa TepMuHana’?




7. Kakum 00pa3om co37a€Tcsi MPOEKT PETICHHON 3aIUThl SHEPTOOOBEKTa B CIIEIH-
amsuposanHoM 110 DigSi'M'?

Texkymuii KOHTPOJIb 3HAHWW CTYJEHTOB MPOW3BOAMUTCSA IO pPe3yibTaTaM KOH-
TPOJBHBIX OMPOCOB B XOJIe TPOBEACHHS JTaOOpaTOpHBIX 3aHsATHi (15 MUHYT BHadase
JabopaTopHOit paboTHI).
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http://www.iprbookshop.ru/20304.html (mata oGpamenus: 19.02.2020). — Pesxxum 1o-
cTyna: JJisl aBTOPU3UP. MOJIb30BATENCH.
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http://www.iprbookshop.ru/91589.html
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6. bormanos, A. B. MukpormnpolieccopHble yCTpOCTBa pesieHOM 3aluThl U aBTO-
MaTHU3alMKi B 3JIEKTPOIHEPTreTUYECKUX CUCTeMax: yueOHoe nmocoodue / A. B. bornanos,
A. B. bonnapes. — OpenOypr: OpeHOyprckui rocygapcTBeHHbI yHuBepcuteT, IbC
ACB, 2016. — 82 c. — ISBN 8-987-903550-43-2. — TekcT: 31eKTPOHHBIH // DIEKTPOHHO-
OubIMoTeUHas cucTemMa IPR BOOKS: [caitT]. — URL:
http://www.iprbookshop.ru/69913.html (mara oGpamenus: 19.02.2020) — Pexum o-
CTyIIa: JIJIsl aBTOPU3UP. MOJIb30BATENEH.

6 YYHEBHO-METOANYECKOE OBECIHEYHEHUE JIUCHUIIJINHbI
Y4eOHo-MeTOAUYECKHE U31aHMs, paspadoTanHbie B JlonHTY:

/. MeTtonuueckre ykazaHUsi K BBIMOJHEHUIO JTAOOPATOPHBIX PabOT MO JUCIHU-
InHe «JNeKTpodHepreTndeckue cucrembl Smart Grid» [DaexkrponHbIit pecypce] @ (ais
CTYJICHTOB JHEBHOM M 3a0uHON (GopM 00yueHus HarpanieHusi nmoarotoBku 13.04.02
«INEKTPOIHEPTETUKA U IIEKTPOTEXHUKA», Marucrepckas mporpamma «MuKpormponec-
COpPHBIE CHCTEMBI YIIPaBJICHHUS BO30OHOBJISEMBIMU UCTOYHHKaMU 3Heprun») / TOYB-
I1O "JOHHTVY", Kad. «DOnekrpudeckue cranuum»; [coct.: C.H. Tkauenko]. — 1 M0O. —
Honenk : TOYBIIO "JOHHTVY", 2020. — 1 ¢aiin. — Cucrem. TpeboBanus: Acrobat
Reader. : mocTymHO B TMYHOM KaOMHETE CTYACHTA.

8. Metoandeckue yka3aHus K BBITOJTHCHUIO CAMOCTOSITEIBHONW PaOOTHI TIO JTHC-
HUIUTMHE «DJEeKTpodHepreTruueckue cuctemMbl Smart Grid» [DnekTpoHHBI pecypc] :
(17t CTYAGHTOB AHEBHOM W 3a04yHOM (opM OOydYeHMs] HampaBi€HUS MOATOTOBKU
13.04.02 «DneKkTpodHEepreTuKa U NEKTPOTEXHUKa», MarucTepckas mporpamma «Muk-
POIPOLIECCOPHBIC CUCTEMBI YIIPABJICHUS BO30OHOBIIIEMbIMA UCTOYHHKAMH SHEPTHIY) /
['OYBIIO "IOHHTVY", Kad. «Dnexrpudueckue craniuuy»; [coct.: C.H. Tkauenko]. — 1
M6. — Joneuk : TOYBIIO "JOHHTY", 2020. — 1 ¢aiin. — CucreMm. TpeOoBaHUS:
Acrobat Reader. ntoctynHo B THYHOM KaOWHETE CTYACHTA.

9. Meroauyeckre yka3zaHus K BBIMIOJTHEHUIO MHAUBUAYATBLHOTO 3aaHUS 110 JIUC-
IUTUIMHE «DJEeKTpodHepreTnueckue cucteMbl Smart Grid» [DnekTpoHHBIH pecypc] :
(mmst cTymeHToB 3aouHOM (opmbl oOydeHuss HampabieHus mnoarotoBku 13.04.02
«INEKTPOIHEPTETUKA U IIEKTPOTEXHUKA», Marucrepckas mporpamma «Mukpormpouec-
COpHBIC CHUCTEMBbI YINPABJICHUS BO30OHOBJISIEMBIMU HMCTOYHUKaMu 3Heprun») / 'OYB-
[1O "IOHHTVY", Kad. «Onekrpuueckue craniumy»; [coct.: C.H. Tkauenko]. — 1 M0. —
Honenk : TOYBIIO "HOHHTVY", 2020. — 1 ¢aiin. — Cuctem. TpeboBanus: Acrobat
Reader. mocTynHo B IMYHOM KaOMHETE CTYACHTA.

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library;
IPR SMART - http://www.iprbookshop.ru/.
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7 MATEPHUAJ/IBHO-TEXHNYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

7.1 JleKiIMOHHBIE 3AHATHS:

VYyebnas aynuropust Ne8.514 yueOHbIN KopIyc 8 aJisi MpOBEACHUS JEKIIHMA, J1a0o-
paTOpPHBIX paboOT, KypCOBBIX MPOEKTOB U PabOT, CAMOCTOSITEIbHON pabOThl CTYACHTOB,
IPYNIOBBIX U UHAUBUIYAIBHBIX KOHCYJIbTAIMN, TEKYIIETO KOHTPOJS (MYyJIbTUMEIUM-
HOE 00OpyJO0BaHUE, CHEIUATN3UpPOBaHHAs MeOeb: JOCKa ayJAUTOpHAas, NapThl, CTYJIbS
yuenndeckue, kommbioTepsl: Intel Pentium Dual Core 2,8 GHz, 2048 Mb dual, 320 Gb,
Windows 7 Professional, morutopsr TFT (Samsung 943N, 1280x1024), MyabTHMETHIA-
HbIi mpoexktop EPSON, 3kpan). Bo3aMoxxHOCTE noaKII04ueHHs K ceTu «HTepHET».

7.2 JlabopaTopHbIe padoThI:

JlabopaTopus Ne 8.005 yueOHbIN KOpITyC 8 17151 TPOBENCHUS JIA0OPATOPHBIX 3aHSI-
TUW, UTHAUBUAYAIbHBIX KOHCYJbTAlUN (MyJbTUMEIUHHOE 000PYIOBAHKE, CIICHUATU3H-
poBaHHasi MeOEJIb: CTOJIbI, CTYJIbsl YYEHUUECKHUE, TAOOPATOPHBIN CTEH]T JJI UCCIEeI0Ba-
HUSI MUKPOIIPOLIECCOPHBIX CUCTEM pelIeMHON 3amuThl 1 aBToMaThku cepun SIPROTEC
npou3sBojicTBa pupmel SIEMENS, conmneunas anextpocTtaniius MoItHOcTe0 10 kBT ¢
WHBEPTEPOM, MOJIEIh BETPOIHEPIETUUECKONW YCTAHOBKH Ha 0a3e aCHHXPOHHOI'O TeHepa-
TOpa ¢ KOPOTKO3aMKHYTBIM potopom, cepBep HP, kommnstotepsr Intel Core i7 860 2,83
GHz, 4048 Mb single, 750 Gb, Windows 7 Professional, monutopsr TFT (ASUS
H242H, 1600x1080).

7.3 CamocTosiTesibHas padoTa:

[ToMemenuss Ajisi caMOCTOSITEILHOM pabOThl C BO3MOXKHOCTBIO MOAKIIOUCHUS K
cetu «MHTEepHeT» U obecrmedeHueM JOCTyNa B AJIEKTPOHHYIO HWH(OPMAIIMOHHO-
o0pa3zoBaTeILHYIO CPEeAy OpraHU3alliy; YUTaIbHbIE 3ajbl, yueOHble kopryca 2,3 (Kowm-
MbIOTEpPHAsE TEXHUKA C BO3MOXKHOCTHIO TOAKIIOUEHUS K ceTu « HTepHeT» n obecneue-
HUEM JIOCTyla B JJEKTPOHHYIO HHGOpPMaIMOHHO-00pa3oBarenbHyo cpeny (DUOC
JIOHHTY) u snekrponno-6ubanoTeunyto cucremy (OBC IPRbooks), a taxxke BO3-
MO>XHOCTBIO HWHJIMBHUIYAJIbBHOTO HEOTPAHWYEHHOTO nocTyna obOydaroniuxcs B ObC u
BUOC nocpencteom Wi-Fi ¢ nepconaabHbix MOOMIBHBIX yeTpoicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - o6mectBennas nuieHsuss MPL 2.0, Grub loader for
ALT Linux - muiensus GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muriensust GNU GPL).
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