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PABOYAS ITPOT'PAMMA JUCIHUIIJIUHBI
b1.B.J13.04.01 CoBpeMeHHas pelieiiHas 3aliuTa dIeKTpoABUTraTeen

13.04.02 DnexkTpodHEpPreTHKa U dJIESKTPOTEXHUKA

(ko ¥ HAMMEHOBAHHUE HATIPABJICHHUS / CIICIIMATBLHOCTH)

DJIEKTPUUECKHE CTAaHIINHU

(HauMeHoBaHue NPOopUIIst / MATUCTEPCKOM MPOrpaMMBbl / CrIELHATN3aLNH)

I[Iporpamma: MarucTparypa
(OakanmaBpuat, MarucTpaTypa, CrieliuaInuTer)
dopma 0byHeHHs: OYHas, 3a04Has
(o4Has1, 3a04Has1, OUHO-3a04YHAS)
dopma 00ydeHus Oynast | 3aouHad
Cemectp 2 4
OO61rast Tpy10EMKOCTB B 3.€./dacax 2,5/90 3/90
KonrakTHas padota (4ac.), B TOM 4ucie 53 20
JeKIMH (4ac.) 34 8
nabopaTopHbie pabOTHI (4ac.) 17 8
MpaKkTHYeCKre (CEMUHAPCKUE) 3aHsATU (4ac.) — —
CamocrosiTenbHast paboTa (4ac.), B TOM YHCIIe 37 70
KypCOBOM ITPOEKT/paboTa (cemecTp) — —
Kontpons (3x3ameH, ac./3a4éT) 2:3a4€T | 4:3auéT

Jlonenxk, 2023 r.



Pabougast mporpamma mucnumiuabl «CoBpeMeHHasl peleliHas 3alluTa 3J1eKTPOBY-
rarejeit» cocTaBjeHa B COOTBETCTBUHU C yUeOHBIM IUIAHOM II0 HAIPaBJIEHUIO IOJrOTOB-
ku 13.04.02 «DnexTposHepreTuka H JSJIEKTPOTEXHUKa», MAarucTepckas IporpaMmma
«AnexTpudeckre cTaHIUE» Ans 2023 roga npuéma 1o O4YHOM U 3a09HON (popmam 00y-
YEeHMUSL.

CocraBuTe/b:
3aBenyromuil xkapeapoi
«ONEeKTPUYECKUE CTAaHIIUI», K.T.H. 4/—’ Txauenko C.H.

(moanuce)

PaGoyasi mporpamMMa paccMoTpeHa W NMPHHSATA Ha 3acefaHUM Kapeapsl «Diex-
TPUYECKHE CTAHLIUW.
IIpoTokomn ot «ﬁ » 03 2023 roma Ne ¥

3aBenyrowmii Kadenpoii —f— Tkauenko C.H.

(nonnncsi (®.1.0.)

Paboyass mporpamma omoOpena y4deOHo-mMeToauueckoii komuccueid 'OYBIIO
«JOHHTY» mo namnpasiienuto moaroToBku 13.04.02 — «DnexTposHepreTuka u 3JeK-
TPOTEXHUKA.

Iporokon or «&3» 03 2023 roma Ne O

IIpencenarens # ' Tkauenko C.H.
(moauce) (®.1.0.)

Pa6oyast mporpamma nmpoasena aisi.20  roma nmpuéMa Ha 3acefaHUU Kadeapsl
«DNEeKTpUYECKUE CTAaHIIUM.
IIpoTokoi OT « » 20 roja No

3aBenyroumit kadenpoit

(moanuce) (®.1.0.)

Pabouas nmporpamma mpoasaena s 20 roja npuémMa Ha 3aceJaHuu Kageapol
«DJIEeKTpUYECKUE CTAHLIAN.
IIpoTokoi oT « » 20 roga Ne

3aBenyroumii kadpenapoit

(noarucse) (®.1.0.)

PaGouas mporpamma mpoasena st 20 roja nmpuémMa Ha 3acelaHuu Kadeapsl
«ONEeKTPUYECKUE CTAHIUN.
IIpoTokoi OT « » 20 roma Ne

3aBenyrouuii kadenpoi

(noamnuce) (®.H.0.)



1 OBBEKT, HEJIb U 3ATAYHN OCBOEHUSA INCHUIIJINHBI

JlucuuIiiHa paccMaTpuBaeT BOMPOCHl ()YHKIIMOHUPOBAHUS W MPHUHIMIIOB IO-
CTPOCHUSI COBPEMEHHBIX YCTPOMCTB U CHUCTEM PEIIEMHOW 3alUThl U aBTOMATU3ALUU
3JIEKTPOABUTATEIIEH.

Heas qucuuniaunbl: PopMUpoBaHUEe 3HAHUN, YMEHUN U MpEICTaBICHUN B 00-
JACTH T€OPUU U MPAKTUKU NPUMEHEHHUSI COBPEMEHHBIX CUCTEM PEJIEHHOM 3aIIUTHI U aB-
TOMAaTHUKH JIEKTPOJABUIATEIICH.

B pe3ynbpTare 0CBOCHMS JUCHUIUIMHBI CTYACHT JHOJIKEH:

3HATH:

O0COOCHHOCTH HOPMAJIbHBIX, ABAPUUHBIX U aHOPMAJIbHBIX PEKUMOB PabOThl HU3-
KOBOJIBTHBIX U BBICOKOBOJIBTHBIX 3JIEKTPOABUTATENIEN MEPEMEHHOTO U MTOCTOSTHHOTO TO-
Ka, Ha3HAuYCHHE, DJIEMEHTHYIO0 0a3y, (yHKIMOHAJIbHBIC YAaCTH M OpPraHbl, OCHOBHBIC
PUHITUIIBI JEHCTBUS aHAJIOTOBBIX U IU(PPOBBIX YCTPOUCTB U CUCTEM PEJICHHOM 3alUThHI
U aBTOMATHUKHU JJIEKTPOJBUTATENIEH, TPEOOBAHUS, MPEIBSBISIEMbIE K COBPEMEHHBIM CH-
CTEMaM PEJICHHOM 3aIlUThI IBUTATElNel; 0COOCHHOCTH UCIIOTHEHUS, HATaAKU U IKCILTY-
aTanuu MQpoBoOl pejeHHON 3aIUThl 1 ABTOMAaTUKW CUHXPOHHBIX 3JIEKTPOJIBUTATEIICH
C SIBHOIIOJIFOCHBIM M HESIBHOTIOJIFOCHBIM POTOPOM, ACUHXPOHHBIX AJIEKTPOJIBUTATENEH C
KOPOTKO3aMKHYThIM U ¢ (pa3HBIM POTOPOM, JABUTATEJICH MOCTOSIHHOTO TOKa; W3MEpPH-
TeJIbHBIC CUCTEMBI, IPUMEHSIEMbIE B aHAJIOTOBBIX U ITU(POBBIX YCTPONUCTBAX peleHHON
3alIUThl U aBTOMATUKH; ObICcTpoaeicTByroui ABP y3710B ¢ MOITHON ABUTATEIbHON
Harpy3Koi; IepCHEKTUBbI Pa3BUTUSA U COBEPLICHCTBOBAHUS CUCTEM PEJICHHOU 3allUTHI
Y aBTOMATUKU 3JIEKTPOJABUTATEIICH.

YMeETh:

AQHAJIU3UPOBATh HAYUYHYIO U TEXHUYECKYIO JIUTEPATypy II0 TEMAaTHUKE HUCCIEN0Ba-
HUsl; COCTABJISITh CXEMbl PEJIEMHOM 3allUThl U aBTOMATUKHU AJIEKTPOJBUIATEIICH Mepe-
MEHHOTO U TOCTOSIHHOTO TOKA; BJIAJIETh METOJaMU BHIOOpa U OOOCHOBAHUS pEIeHHOMN
3aIlMTHI AJICKTPOJBUTATEINICH, a TAK)Ke pacuéTa mapaMeTpoB UX cpabaTbIBaHUs, BIA/IETh
METOJIaMH BBIOOpA M3MEPUTEIBHBIX TPAaHC(POPMATOPOB TOKA U HAIPSIKEHUS, U3MEPHU-
TEJNBbHBIX IIYHTOB, JATYNKOB TOKA U HAIPSIKEHUS, OCHOBAHHBIX Ha d(dekre Xoia.

BJIaJIeTh:

HAaBBIKAMM IPAKTUYECKOI0 IMPUMEHEHHMS CO3/JaHUs W aHaIU3a MOJEJEH, MO3BO-
JIAIOMIMUX MTPOTHO3UPOBATh CBOKWCTBA U MOBEJAECHUE COBPEMEHHBIX CHCTEM PEJICUHOM 3a-
IIUTHl ¥ ABTOMATHKH AJIEKTPOJBUTATENICH; HaBBIKAMHU BBIOOpa CEpUITHOTO 000pyI0Ba-
HUS ¥ MIPOEKTUPOBAHUS HOBBIX OOBEKTOB C MCIIOJIb30BAHUEM MHUKPOIPOILIECCOPHBIX 3a-
IIUT JJIEKTPOABUTATENICH, HANAIKA M JKCIUTyaTallud WHTEIUIEKTYalTbHBIX HHU(PPOBHIX
3allliT; HABBIKAMH aHAM3a U OIEHKH MPOEKTHBIX perieHui B 00IacTu 1udpoBoid pe-
JEHHOM 3alllUThl W aBTOMATHUKHU DJIEKTPOJBHUTaTeleil ¢ TOYKUA 3pEHUS OOECreYeHUS
HaJIEKHOM U yCTONYUBOM pabOTHI.

[Iponiecc m3yyeHus OUCUUIUIMHBI HAIMpaBlieH Ha (DOPMUPOBAHHE CIETYIOLIUX
komrierenmui: 11K3, T1K4, I1K5, TICK2.



2 MECTO JUCHUILINHBI B OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMME

JIuCUUIUIMHA OTHOCUTCA K IUKIY MPO(GECCUOHANBHBIX AUCIUILINH BapUaTHBHOU
YacTH Y4eOHOrO IJIaHa.

BazupyeTcst Ha 3HAHUSAX U YMEHUAX, KOTOPBIE CTYAEHT MPUOOpEN IpU OCBOCHUU
MPEAIIECTBYIONUX JUCIUIUIMH: 001mas (u3uka, TEOPETUUECKUE OCHOBBI AJIEKTPOTEX-
HUKH, BBICIIAs MATE€MaTHKa, JIEKTPOMATHUTHBIE MEPEXOJHBIC MPOILECCHI, JIEKTPUYe-
CKHE€ MAIIIUHBI, JIEKTPUYECKUE almaparhbl, JNEKTPOTEXHUUYECKUE MATEPUAIIBI, OCHOBBI
pPEJIEMHOM 3alUThl 1 ABTOMATU3ALIMHA SHEPTOCUCTEM.

3HaHUS U YMEHUS, MPUOOPETEHHBIE MPU OCBOCHUM JAHHOW TUCHUMIUIUHBI, Peasiu-
3yIOTCSL CTYJIEHTOM NPU HU3YYEHUHU IMOCIEAYIOMMX TUCUUIUIMH: «VHTeeKkTyanpHble
U (POBBIE 3aIUTHD MPOrPaMMbl MAaruCTEPCKONM MOJTOTOBKH, MPOXOXKICHUHU TOCyaap-
CTBEHHOM UTOrOBOM aTTECTaIUU.

3 CTPYKTYPA U COAEP KAHUE NINUCIHUIIJIMHBI

3.1 Pacnpenesienne y4eOHbIX YaCOB M0 TeMaM JMCIHUIUIMHBI U BHAAM 3aHSA-

THH
No KommuectBo yacoB
Te‘ HaumenoBanue Tem (ounas/3aouHas Gopma)
ML (comepkaTeIbHBIX MOTYJICH) Beero B toMm uncne
Jlekumm | Tlpakt. | JlaGop. CPC
1 OCHOBHBIE TIPUHIHITBI IOCTPOCHUS
(GYHKIIMOHUPOBAHUS COBPEMEHHBIX 11/9 4/1 0/0 1/0 6/8
3alUT AIEKTPHUCCKUX JIBUTATEIICH.
Knaccugukanus HOpMaabHBIX, aHOP-
9 MaJIBHBIX ¥ aBapPUUHBIX PEKUMOB pa- 11/10 41 0/0 11 6/8
OOTBI DIEKTPUICCKUX JIBUTATEIICH TIe-
PEMEHHOT0 U TIOCTOSIHHOTO TOKA.
3 Oco6eHHOCTH KiTacCH(PUKAIIMA MHUK-
POTIPOIIECCOPHBIX 3AIIUT IEKTPHUC- 12/10 41 0/0 o1 6/8

CKHX JBHTaTelel cornacHo I1YD,
crannaproB MOK (IEK) u ANSI.

4 W3mepurenbHbIe OpraHbl UPPOBOH
peNeitHOM 3aIIUThI AJIEKTPOABHIATE-
neit. CHCTEMBI H3MEPCHHS YaCTOTHI 13/12 4/1 0/0 2/1 7/10
BpaIlleHHs POTOpPa U KOHTPOJISI TEMIIe-
patyphl Harpesa.

5 [udposas 3amuTa 1 aBTOMaTHKa

. 15/12 4/1 0/0 311 8/10
ACHHXPOHHBIX JIEKTPOABHI aTENCH.
6 [udposas 3amuTa 1 aBTOMaTHKA 14/12 41 0/0 o1 8/10
CHHXPOHHBIX DJICKTPOIBUraTEICH.
7 Oco0GeHHOCTH OCTPOCHUS U (PYHKITH-
OHMPOBAHUS CUCTEM peJeiHOM 3au- 14/12 41 0/0 on 8/10

Thl U aBTOMATUKHU 3JICKTPOABUT: aTCHCﬁ,
pa60TaI0umx B SHCProCuCTeMax €




OOJBIIION /101l BO3OOHOBIISIEMBIX HC-

TOYHHKOB SHEPI'MU KOHIICTIIIUK Smart

grid.
8 Oco0eHHOCTH HAIAIKA MUKPOTIPOTIEC-

COPHBIX TEPMHHAIOB 3AILUTHI SI1EK- 18/13 6/1 0/0 42 8/10

TPOJBHUraTEsCH MPOU3BOICTBA KOMITa-

Hun ABB® u Siemens®.
KonrakTHast paboTa (JOMOJHUTEIbHAS) 2/0 2/0
Kypcogast pabota (mpoekr) 0/0 0/0
WToro mo BuaaM 3aHATHIA 108/108| 34/8 0/0 17/8 57/92
Kontpous -

UTOT'O 108

(I)OpMI/IPOBaHI/Ie KOMHeTeHHI/Iﬁ B pe3yJbTaTe 0OCBOCHUA TEM NUCHHUIIJIMHBI

TCMBI )II/ICHI/IHJ'H/IHBI,
Kommnerennu
HalleJICHHBIE Ha BHIPAOOTKY KOMIIETEHITUN
I1K-3 Temsbr 1-8
[1K-4 Temsr 1-5
[1K-5 Temsr 2-8
[1CK-2 Temsbl 3-6
3.2 Jlekuuu
3.2. Jlekuun

Tema 1. OcHOBHBIE IPUHITUIIBI TOCTPOCHUS U PYHKIITMOHUPOBAHUS COBPEMEHHBIX
3aIUT JIEKTPUUECKUX JBUTATENCH.

Conepsxanue Tembl 1: OCHOBHBIC TPUHIUIIBI TOCTPOEHUS M (PYHKITMOHHUPOBAHUS
COBPEMEHHBIX 3aIIUT JIEKTPUUCCKUX JBUTaTeneil. TpeOoBaHUs K COBPEMEHHOM pelie ii-
HOU 3alIuTe 3JIEKTPOABUTATENE. AHAIU3 MOCTPOEHUSI MYCKOBBIX OPraHOB U JIOTHYeE-
CKOM 4acCTH.

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

Tema 2. Knaccudukanuss HOpMaabHBIX, aHOPMAJIBHBIX U aBAPUMHBIX PEKUMOB
paboThI DNEKTPUUYECKUX JABUTATETICH IEPEMEHHOTO M TIOCTOSTHHOTO TOKA.

Conepxanue Tembl 2: Knaccudukaruss HOpMaabHBIX, aHOPMAIBHBIX U aBapHii-
HBIX PEKUMOB paOOThI AIEKTPUUECKUX JIBUTATENICH MEPEMEHHOTO U MOCTOSIHHOTO TOKA.
Oco0eHHOCTH caM03aITyCKa AJIEKTPOABUTATENICH U CMEIIAHHOTO PEKUMA.

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

Tema 3. OcobeHHOCTH KITaccH(PUKAIMA MUKPOTIPOIIECCOPHBIX 3AIIUT JICKTPHUE-
ckux apurarenei cornacHo [V, crannaproB MOK (IEK) u ANSI.



Conepxanue Tembl 3: OCOOEHHOCTH KIIACCU(PUKALUU 3AIUT AIEKTPHUUECKUX
neurateneid cornacHo I1YD, cranmaproB MOK (IEK) u ANSI, nporpammupyemsix B
COBPEMEHHbBIE MUKPOIIPOLIECCOPHBIE CUCTEMBI.

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

Tema 4. U3mepurenbHble opraHbl HU(POBOIM peneHON 3alIUThl AJIEKTPOBUTA-
tened. CHCTeMBbl M3MEPEHHs 4YacTOThl BPALIEHUS POTOpa M KOHTPOJIA TEMIEPaTypbl
Harpesa.

Conepsxanue Tembl 4: [IpuHIUIIBI TOCTPOEHUS U3MEPUTENBHBIX OPraHOB LUppPO-
BOH penielHON 3auuThl ekTpoaBurareneid. Knaccupukanus u npuHuun paboThl CH-
CTEMBI TaJIbBAHUYECKOUN pa3Bsa3Ku. CHUCTEMBI H3MEPEHUS YaCTOThl BPALEHUs] pOTOpA U
KOHTPOJISI TEMIIEPATYPbl HAarpeBa 0OMOTOK.

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

Tema 5. I{udpoBas 3amuTa 1 aBTOMaTHKA ACHHXPOHHBIX 2JIEKTPOIBUTATENIEH.

Conepskanvie TemMbl 5: OcoOEHHOCTH HCIIOJHEHHS W BBIOOpa mapaMeTpoB cpaba-
THIBAHUS [H(PPOBON TOKOBOW OTCEYKH, 3aIMUTHI OT HEPErPY3KH M 3aIMUTHI OT 3aMbIKa-
HUIi Ha 3eMIII0, POIOabHON auddepeHnnanbHOM 3alUThl ACHHXPOHHBIX JIEKTPOIBH-
raTejeH.

Jlutepatypa k Teme 5: [1,2,3,4]

Tema 6. ITudpoBas 3amuTa 1 aBTOMaTHKA CHHXPOHHBIX DJIEKTPOIBUTATEIIEH.

Conepxkanvie TeMbl 6: OcOOEHHOCTH HCIIOIHEHHS U BBIOOpa MmapaMeTpoB cpaba-
THIBAHUS IH(PPOBON TOKOBOW OTCEYKH, 3aIUTHI OT IEPErPY3KH M 3AIMUTHI OT 3aMbIKa-
HUI Ha 3€MITIO, IPOAOJIBHON nuddepeHnnanpaoil orceukn U auddepeHnnaipHoi 3a-
IIUTHI, 3AIIUTEl OT ACHHXPOHHOTO PEKMMa CHHXPOHHBIX 3JIEKTpOABHrareiei. I pymmo-
Bas 3allliTa MUHUMAILHOTO HAMPSKEHUS DIIEKTPOABUIaTeNCH CEKIINU,

Jlutepatypa k Teme 6: [1,2,3,4]

Tema 7. OcoOeHHOCTH MOCTPOEHUS U HYHKIIMOHUPOBAHUS CHUCTEM pEJICHHON 3a-
IIUTBI 1 aBTOMATUKH DJICKTPOJIBUTATENICH, pabOTAIOMKUX B YHEPrOCUCTEMAaX ¢ OOJIBIION
JI0JIeH BO30OHOBIISIEMBIX HCTOUHUKOB PHEPTUH KOHIIETIMU Smart grid.

Conepxanue TeMbl 7: OcOOEHHOCTH MOCTPOCHUS U (PYHKIIMOHUPOBAHUS CHUCTEM
pENICHOMN 3alIUThl U ABTOMATUKHU SJIEKTPOABUTATENICH, paOOTAIONNX B WHTEIUICKTYallb-
HBIX DHEProcucTeMax ¢ OOJBINON J0JIel BO30OHOBIIIEMBIX UCTOYHHUKOB YHEPTUH KOH-
nermur Smart grid. CriocoObl TOBBIIIIEHUS YYBCTBUTEILHOCTH 3aIIUT YHEPTOOOHEKTOB
HMHTEJUICKTYaJIbHON SHEPTOCHCTEMBI.

Jlutepartypa k Teme 7: [1,2,3,4]

Tema 8. OcoOEHHOCTM HAJIaJIKH MHUKPOIPOLIECCOPHBIX TEPMHHAJIOB 3allUThI
ANIEKTPOABUTATENCH Tpon3BoACTBa KoMannn ABB® u Siemens®.

Conepsxanne Tembl 8: OCOOCHHOCTH HAJIAJKU MUKPOTIPOIIECCOPHBIX TEPMHHAIOB
3alIUTHl DJIEKTpoABUTaTeNel mpon3BoAcTBa Kommann ABB® u Siemens®. OcHOBBI
paboTHI ¢ MPOTpaMMHBIM oOecrieueHreM Hajaaku TepMuHaioB ABB® PCM600, ABB®
CAP505 u Siemens® DigSi™.

Jlurepartypa k Teme &: [1,2,3,4]




3.3 [IpakTHYecKUe 3aHATHS
[IpakTryeckue 3aHATHS IO AUCIUIUIMHE YY€OHBIM IAHOM HE MPETYCMOTPEHBI.

3.4 JIabopaTopHbIe padOTHI

No O6bewm, vac. | Jlurepa-
Tema paboThl
/11 OYH/3209H Typa

1 Uccnenoanue craruyeckoro pene toka tuna PCT-11 u Toko- on [5]
BOI OTCEUYKH DJICKTPOIBUTATEIICH. —

5 HccnenoBanue 3aiuThl OT MEPETPY3KH SJIEKTPOABUTATENICH Ha o1 [5]
0a3e CTaTUYECKUX pesie -
HccnenoBanue 3aniuThl OT 3aMBIKaHUI Ha 3€MITIO TIPUCOETHE-

3 HUM KabeJb-IBUTaTEeNb, pA0OTAIOIINX B CETAX U30JIMPOBAHHON U 2/0 [5]
KOMIIEHCUPOBAHHOW HEUTPAJIbIO

4 Uccnenoanue mpo1osibHON quddepeHnanbsHO M 3auThl dIeK- 210 [5]
TPOABHUTraTEICH —

5 HccnenoBanue nUppoBBIX CUCTEM PETUCTPALIUN PEKUMHBIX I1a- 2/2 [5]
paMeTpoOB M aBAPUIHBIX CHUTYallUH AIIEKTPOABHraTeIeH —
HccnenoBanue MUKPOITPOIIECCOPHOTO Pelie IS 3alUThI AJICK-

6 TpoJBUTaTelnei HanpspkerneM cratopa 0,4 kB Tama P/I11-01, 2/2 [5]
npousBojictBa HIIIT «PenCiCy»
Uccnenoanue 1miudpoBoii 3aUThl ACHHXPOHHOTO JIEKTPOIBH-

7 raresst Ha 6a3e MUKPOIIPOIIECCOPHOTO TepMUHaAIa Siemens® 5/2 [5]
Siprotec'™ 75J64

UTOIo 17/8

3.5 CamocTosiTesibHasi padoTa CTy/IeHTA

Ne N O0beM, yac.
wh Bupl caMocTosATEIFHON paboOThI CTY/ICHTA 0H/380H

1 N3yueHune neKIMOHHOTO MaTepuaia 35/54

2 [ToAroToBKa K MPaKTHYECKUM 3aHSATHUSIM -

3 [Toaroroska K 1abopaTopHBIM paboTam 22/20

4 BrImonHeHne KypcoBOro mpoekTa -

5 BrimonHenue KypcoBoit paboThl -

6 BrinosiHeHue MHIMBUYAIBHOTO 3a/1aHUs 0/18

UTOoro 57/92

3.6 Kypcogoii npoekT (padoTa), MHAMBUAYAJIbHOE 32/IaHUE

KypcoBoii mpoekt (pabota) no AUCUUILIMHE YYEOHBIM IJIaHOM HE MPEAYCMOTPEH.

Jns ctyaeHToB 3a04HOM (OpMBI 00yUE€HHS BO 4-M CEMECTpPE MPEeayCMOTPEHO
BBITIOJTHEHUE KOHTPOJIBHOW pabOThl MO (GopMe MHAUBHAYAJIbLHOTO 3aganus. [locnen-
HEe COCTOUT W3 33/IaHMsl, TIOCBSIIEHHOTO Pacy€Ty MapaMeTpoB CpadaThIBAHMS 3aIUT
MIPUCOCIMHCHUS «Kabeb-3JIeKTpoIBUTaTEIhY [6,7].

TemaTrka MHAWBUIYATBbHOTO 33a/IaHUSI CBSI3aHA JETAIbHBIM M3YUYEHHEM PEKHUMOB
paboTHl AIEKTPOJBUTATENICH MEPEMEHHOIO TOKA, OCOOCHHOCTSIMU MOCTPOEHUSI COBpeE-



MEHHBIX IIUPPOBBIX CUCTEM PEICHHOI 3aIUThl 1 aBTOMATUKH [6,7].

Llenp — 3akperuieHUe TEOPETHYECKOTro Marepuayia JUCUUIUIMHBI U TMOJIy4YeHUe
MPAKTUYECKUX HABBIKOB B O0JIACTH M3YyYEHHS METOJUK pacyéTa mapameTpoB cpadaThi-
BaHUs 3alIMUT NPUCOECTUHEHUS «KAOEIb-3JIEKTPOJBUTATENbY.

B pe3ynbTate BoINOIHEHUS paOOThl 00y4YaIOIUKCS TOJKEH:

— 3HaTh JIeTalbHblE OCOOEHHOCTH PEXXHMOB pPabOThI 3JIEKTPOJBUraTeneil nepe-
MEHHOT'O TOKa;

— YMETH I10J1b30BaThCsI HOPMATUBHOM U CIIPaBOYHOM JIMTEPATYPOU;

— BJAQJAECTh METOJUMKAMHU ONpEIEICHUs MapaMeTpoB cpadaThiBaHUS IUPPOBOH
peNeHOMN 3aIUThl NPUCOEANHEHUS «KAOEIb-3JIEKTPOIBUTATEIbY.,

WuauBuayanbHoe 3ananue oopmisiercs Ha nuctax ¢popmara A4. Pexkomenpaye-
MBI 00BEM MOSICHUTENBHOW 3aMUCKH MO MHAMBHAYadbHOMY 3aaaHuto /-10 crpanuig
dbopmata A4.

4 @OHJA OHEHOYHBIX CPEJACTB
4.3 Kpurepuu oneHUBaHUs

4.1 Kputepumn U mKaJabl JJisi HHTETPUPOBAHHOH OLIEHKHM YPOBHA c(hopMuUp 0-
BAHHOCTH KOMIIeTeHIIUH

CocraBnstonas KOMIETEHIIMN — MOJTHOTA 3HAHUM

- HyJIEBOM YpOBEHb: HEBEPHBIE, HE ApPIYMEHTHUPOBAHHBIEC, C MHOXECTBOM I'PYOBIX
OIIMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUN HM)KE MUHUMAJIBHBIX TPEOOBaHUM;

- MUHUMAJIbHBI YPOBEHB: /1aHbl HE MOJHBIE, HE TOYHbIE U APTYMEHTUPOBAaHHbIE
OTBETHl Ha BOIPOCHL. YPOBEHb 3HAHUN HUXKE MHUHUMAIIbHBIX TpeOoBanuil. JlomymieHo
MHOTO IpyOBIX OITHOOK;

- MIOPOrOBbI YPOBEHB: JTaHbl HEIOCTATOYHO IMOJHBIE, TOUHBIE U APIryMEHTHUPO-
BaHHbIE OTBETHI HAa BOIMPOCHL. [1710X0 3HAaeT TEpMUHBI, ONPEAEIEHUS U MOHSITHUS; OCHOB-
HbIE 3aKOHOMEPHOCTH, COOTHOIICHHUS, MPUHIMIBI. J[OMyIIeHO MHOTO HErpyOBIX OIIH-
00K;

- cpeqHul ypoBeHb: J[aHbl TOCTATOYHO IMOJHBIE, TOYHBIE U ApPIyMEHTUPOBAHHBIE
OTBETHI HA BOIIPOCHL. B 11€710M 3HAET TEPMUHBI, ONPEIEIICHUS U ITOHITUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOIIICHHUS, IPUHITUTIBL. J[OTyIIIEeHO HECKOIBKO HErPYOBIX OIMINOOK;

- IPOJABUHYTHIM YPOBEHb: JIaHbI MOJHBIC, TOUHBIE U API'YMEHTHUPOBAHHBIE OTBETHI
Ha BOIPOCHI. 3HAET TEPMUHBI, ONPEIECICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHUS, IPUHIUTIBI. J[OTyIIIEHO HECKOJIBKO HETPYOBIX OMHOOK;

- BBICOKMU YPOBEHb: JIaHBI IOJHBIC, TOUHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHL. 3HAET TEPMUHBI, ONPEACICHUS U MOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTHU, CO-
OTHOILEHUS, NPUHUHUIBL. J[OMyIIEHO HECKOJIBKO HETOUYHOCTEM.

Cocrapnsronias KOMIETSHIIMH — YMEHUS
- HYJIEBOM ypOBEHB: MOJHOE OTCYTCTBUE MOHUMAHHUS CYTH METOJUKH PEIICHUS
3a7a4u, JOMYIIIEHO MHOXKECTBO IPyOCHIITNX OIIMOOK / 3a/IaHUsI HE BBITIOJIHEHBI BOOOIIIE;



- MUHUMAJIbHBII YPOBEHb: c1a00€ MOHUMAHUE CYTU METOJIMKH PEIICHUS 3aJauH,
JoMyIIeHbl TpyOble omuOku. Pemennst He o6ocHoBaHbl. He ymeeT ncnoiab30BaTh HOP-
MAaTUBHO-TEXHUYECKYIO JIUTEpaTypy. He opueHTupyercs B cnenuanbHON HAy4YHOU JIU-
TepaType, HOPMaTUBHO-IIPABOBBIX aKTaX;

- IIOPOTOBBLIM YPOBEHB: JOCTATOYHOE ITIOHUMAHUE CYTH METOIMKH PELICHUS 3a/1a-
4M, TONYyLIEeHbl OMOKU. PeneHus He Bcerjga 00OCHOBAaHbI. YMEET MCIOIb30BATh HOP-
MaTUBHO-TEXHUUYECKYIO JuTepaTypy. Ciiabo OpUEeHTHpPYETCS B CIELMATbHON Hay4yHOU
JUTEepaType, HOPMAaTUBHO-IIPABOBBIX AKTAX;

- CPEIHUI YPOBEHbB: B LIEJIOM IIOHUMAET CYTh METOAUKU PELICHUs 3a7a4H, JOIY-
nieHbl omuoOku. Pemenus He Bcerga oOOCHOBaHbL. YMEET HCIOIb30BaTh HOPMATUBHO-
TEXHUUYECKYIO U CIIELIUAJIbHYI0 HAYYHYIO JIUTEPATyPy, HOPMATUBHO-IIPABOBBIC aKThI;

- IPOJABHUHYTHI YPOBEHb: B LIEJIOM MOHUMAET CYTh METOJIUKU PELICHUs 3a/1auH,
JOIyILIEeHbl HETOYHOCTH. Croco0eH 000CHOBAaTh PELIECHUs. YMEET UCIO0Jb30BaTh HOP-
MAaTHBHO-TEXHUYECKYIO U CIELUAIBHYIO HAYYHYIO JIUTEPATYpPy, HOPMATUBHO -IIPaBOBbIE
aKTBhI;

- BBICOKUU ypoBeHb: [loHMMaeTr cyTh MeTonMKHM pemieHus 3anauu. CrocoOeH
000CHOBaTh pelICHUsI. YMEET UCIHOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICIHUAIb-
HYI0 HAYYHYIO JIUTEpaTypy, NepeoBoi 3apyOeKHbBIN OIBIT, HOPMATUBHO-TIPABOBBIC AK-
THI.

Cocrapnsronias KOMIETEHIIMU — BJIaJICHUE HABbIKAMU

- HYJICBOW ypOBEHB: HE MPOJAECMOHCTPUPOBAT HABBIKK BBIMOJHECHHS MPOodheccuo-
HaJbHBIX 3a]1a4. MICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH IPH BBIIIOTHEHUU OTAEJIBHBIX
3aJaHMH;

- MUHUMAQJIBHBI YPOBEHb: HE MPOJAEMOHCTPUPOBAT HABBIKM BBIIIOJIHEHHUS IPO-
(deccuoHaNbHBIX 3a/1a4. VICIBITHIBAaET CYyIIECTBEHHBIE TPYIHOCTH MPHU BHIOJHEHUU OT-
NEIbHBIX 3aJaHUI;

- TIOPOTOBBIN YPOBEHB: BIAJECET OMBITOM FOTOBHOCTH K MPO(PECCHOHANBHOM e s-
TEIBHOCTU U TMPO(dEecCHOHATFHOMY CaMOCOBEPIIIEHCTBOBAHUIO HAa IMOPOTOBOM YPOBHE.
TpynoBbie AEHCTBUS BBIMOJIHIET MEJIEHHO U HEKAYECTBEHHO;

- CpPeIIHUU YpPOBEHbB: BJIAJICET CPEIHUM OIBITOM TOTOBHOCTH K NMpOdeccuoHaIb-
HOM JIeSITEIPHOCTH M MPO(eCcCHOHATBFHOMY CaMOCOBEPIICHCTBOBAHUIO. TPYy/IOBBIC JCH-
CTBUSI BBITIOJIHAET HA CPEHEM YPOBHE MO OBICTPOTE U KA4YECTBY;

- MPOJABUHYTHIA YPOBEHb: BIIAJIEET OIBITOM M JOCTATOYHO BBIPAXKECHHOMU JIMY-
HOCTHOW TOTOBHOCTHU K MpO(eCCHOHATBHON ACATENBHOCTH U MPOPECCHOHAIBEHOMY Ca-
MOCOBEPILEHCTBOBAHUIO. BBICTPO M KaUECTBEHHO BBIMIOJIHAET TPY/IOBBIE NCHCTBUS,

- BBICOKHM YPOBEHB: BJIAJIEET ONBITOM U BBIPAKEHHOCTBIO JINYHOCTHOM TOTOBHO-
CTH K Mpo(dheCcCHOHATBHON JACSITEIPHOCTH U MPO(HECCHOHATFHOMY CaMOCOBEPIIIEHCTBO-
BAHUIO. BBICTPO M KAYECTBEHHO BBIMOJIHIET TPYAOBBIE JCUCTBUA.

O06001meHHas oreHKa c(hOPMUPOBAHHOCTH KOMIIETSHITUI

- HyJIEBOU YPOBEHb: KOMIIETCHIIMH HE C(HOPMUPOBAHEI,

- MHHUMAJIbHBIA YPOBEHbB: 3HAYUTEILHOE KOJIMYSCTBO KOMIIETEHIINH He chopMu-
POBaHO;

- IIOPOTOBBIN YPOBECHB: BCE KOMICTCHIIMH CPOPMHUPOBAHBI, HO OOJIBIIUHCTBO HA
MIOPOTOBOM YpPOBHE;



- CpEAHUI YPOBEHB: BCE KOMIIETEHLIUU C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- NPOABUHYTHIA YPOBEHb: BCE KOMIETEHUUU CPOPMHUPOBAHBI HA CPEIHEM HIIU
BBICOKOM YPOBHE;

- BBICOKUI YPOBEHb: BCE KOMIETEHIIMU C(HOPMUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonipochl K 3K3aMeHY M PUMeP IK3aMEeHALMOHHOI0 Ouiera.
DK3aMeH M0 AUCLUMIUIMHE YYeOHBIM MJIAaHOM HE 3aIJTAHUPOBAH.

Bomnpocs! k 3a4éry:

1. OCHOBHBIE MPUHIUIIBI TOCTPOEHUS U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX 3a-
IIUT DJICKTPUYECKUX JBUTATEIICH.

2. Knaccudukaiuss HOpMaJbHBIX, aHOPMAJIBHBIX U aBapUHHBIX PEKUMOB PabOTHI
ANIEKTPUUYECKUX JIBUTATEIICH MEPEMEHHOTO U MOCTOSTHHOTO TOKA.

3. OcobeHHOCTH KiIacCU(UKAIUN MHUKPOMPOIECCOPHBIX 3aIIUT AIEKTPUUECKUX
neurateneit cornacuo [1YD, crangaproB MOK (IEK) u ANSI.

4. V3ameputenbHble OpraHbl HU(PPOBON pEIEHHON 3alMUTHI 3JIEKTPOABUTATEINICH.
CucTemMbl U3MEPEHHS 4YaCTOTHI BpaAIlEHUs] pOTOPa U KOHTPOJISI TEMIIEpaTyphbl HarpeBa.

5. llndpopas 3ammuTa 1 aBTOMaTHKa aCHHXPOHHBIX AJIEKTPOABUTATEIICH.

6. lludgpopas 3ammuTa 1 aBTOMaTHKa CHHXPOHHBIX AJIEKTPOIBUTATEIICH.

7. OcoOGeHHOCTH TTOCTPOEHUS M (DYHKIITMOHUPOBAHHUS CUCTEM PEJICHHOMN 3aIUThI U
ABTOMATHUKHU DJICKTPOJBUTATENCH, pabOTAOIIMX B DHEProcucTeMax ¢ OOJBIION J0JeH
BO300HOBIIIEMBIX HICTOYHUKOB SHEPTUU KOHIenuu Smart grid.

8. OCOOEHHOCTH HaJaJKd MUKPOIPOIECCOPHBIX TEPMUHAJIOB 3aIIUTHI 3JIEKTPO-
nBurartesnei mpouspojicTea kommanuu ABB® u Siemens®.

9. O0bsicHUTE MPUHIUI PaOdOTHl MUPPOBON 3aUTUTHI OT ACUHXPOHHOTO peXUMa
CUHXPOHHOI'O JIBUTATEIS?

10. 3ayem U B Kakux MUGPOBBIX 3aIIUTAX MPUMEHSIETCS 3aBUCUMAasi OT TOKa Xa-
paKTepUCTHKA cpabaThIBAHUS ?

11. Kakum 06pa3oM OCYIIECTBIISIETCS PeJICHAs 3aluTa JBUTaTeield MMOCTOSHHO-
ro TokKa?

12. KakuM 00pa3oM MPOU3BOJUTCS OTCTPOMKAa OT TOKa HebanaHca B MUGPOBOM
muddepeHIanbHON 3aIUTe JISKTPOIBUTATEIICH?

13. Ot yero oTcTpanBaeTcst ycTaBKa TOKOBOM OTCEUKH JIEKTPOABUTATENS?

14. Kak BbINONHSETCS MPOBEPKA YYBCTBUTEILHOCTH TOKOBOW OTCEUKHU MPUCOEIH-
HEHHSI «KaOCITb-3JICKTPOIBUTATEIHY ?

15. Yto takoe moayinb RTD, u B KakuXx 3aliUTax MOKET UCIOJIb30BATHCSA?

4.3 Kpurepuu ouieHUBaHUS

Tekylmuil KOHTPOJIb 3HAHWWA CTYJECHTOB MPOU3BOAUTCA IO PE3yJbTaTaM BbINOJI-
HEHUsI JTa0OpaTOpPHBIX PadOT, BO BPEMSI KOHTPOJIbHBIX OMNPOCOB B XOJE MPOBEACHUS
JEKIIMOHHBIX 3aHSATUNA, UHIUBUAYAJIBHOTO 33/IaHUs JJIsl 3204HOM POpMBbI 00yUEHUS.

Pacnpenenenue 0amioB TEKyIIEro KOHTPOJS paOOThl CTyAEHTa HAa MPOTSIKEHUU
ceMecTpa IpuBeaeHO B Tabnue 1.



Tabnuia 1 — Pacnpenenenne 0annoB TEKYIEr0 KOHTPOIS

dopma KOHTPOJIA

Bo3MmoxHoE KO-
JIMYECTBO OaJLIIOB

IIpumeyanue

Jlist ctyneHToB o4HOM (o

MbI 00y4YeHUs

OTtuér no aboparopHoOu
pabore.

5

3amaHue BBITIOJIHEHO B IEJIOM ITpa-
BUJILHO, TIPOCKTHBIC PEIICHUS HE
BCerga 000CHOBAHBI, BOSHHUKIIH
TPYIHOCTH B OOBSICHEHUH TOJTY-
YCHHBIX PE3yJIbTaTOB

Hroro no j1adboparopHbIM
padoram (MAKCHUMAJIBHO
BO3MOKHOE)

51

N3 pacuéra 17 ayniUTOpHBIX 3aHs-
TUN JJIs1 IPOBEJICHUS J1abopaTop-
HBIX pa0oT. O1leHUBaeTCs KaX10€
3aHSITHE.

KoHTpoabHBIC OITPOCH Ha
a00paTOPHBIX 3aHATUSX

49

[Ipu BBINIOJIHEHUM 3aJJaHUN IPUHSI-
ThI IPABWJIBHBIE MPOEKTHHIE pellie-
HUSI, U3JIOKEHUE MaTepuana apry-
MEHTUPOBAHHOE, MOCJIEA0BATEIb-
HOe, paboTta odhopmiIeHa TPAMOTHO

24

PaboThI BBITIOJHEHBI B IICJIOM TIpa-
BUJILHO, TIPOCKTHBIC PEIICHUS HE
Bcer/ia 000CHOBaHBI, UMEIOTCS 3a-
MEUYaHHUI0 10 0(hopMIIeHHIO PabOTHI

UTOIro

100

MaxkcuMaabHO BO3MOKHOE

Hrorosasi oneHka OoNpCACIIACTCA IIYTCM CYMMHUPOBAHUA KOJINICCTBA 0aJIOB 1O
pe3yiabTaTaM TCKYIICTO KOHTPOJIA. MakcuMaJIbHO BO3MOKHOE KOJIUYECTBO 0aJIJI0B —

100.

[Tomyuennas onenka mo 100-0amipHOM IIKaIe OnpeaesieT OLEHKY 10 rocyaap-
CTBEHHOM mikane u mkane ESTS:

Cymma 6aimoB OrneHka OueHka
no 100-6anbHol mkane | mno mkane ECTS I10 TOCYJTAPCTBEHHOM IIKAJIE
90-100 A OTan4yHO
80-89 B x
75-79 C 3aureno opoto
70-74 D y
60-69 E JIOBJIETBOPUTEIBHO
35-59 F * He 3auteno | HeynoBieTBopuTEnbpHO
0-34 F

* — ¢ 00s13aTENBHBIM IMOBTOPHBIM M3YUYCHHCM AUCHUILIIMHBI.

4.5 Ilpumep TeKyuIero onpoca Ha 3aHATHAX

Ha npumepe tembl «Kinaccupukauuss HOpMAJbHbIX, AaHOPMAJIbHbIX U aBa-
PHIHBIX PeKUMOB Pa0OThI JJIEKTPUYECCKUX JBUraTeIeH MePpeMEeHHOro U MOCTOs H-

HOI'o TOKa»




1. Yto Takoe pexumM padoThI JIEKTPUUECKON MAITUHBI?

2. Kakue cyniecTByIOT HOPMATUBHBIE JTOKYMEHTBI, KIACCUPUIUPYIOIINE PEKUMBI
paboThI?

3. Kakue pexxumbl OTHOCATCA K HOPMAJIbHBIM peXUMaM paOOThl 3IEKTPOJBUTATE-
nen?

4. Kakue peKuMbl OTHOCATCSI K aHOPMaJIbHBIM peXUMaM pabOThl AJIEKTPOBUTATE-
nen?

5. Kakue pexuMbl OTHOCSTCS K aBapUUHBIM pexuMaM padoTbl 3JIEKTPOJBUTATE-
nen?

6. K xakoli rpymnmne pexumMoB pab0OThl OTHOCUTCS CaAMO3aIyCK 3JIEKTPOABUTaTesneii?

7. IlosicHuTe 0OCOOEHHOCTH CMEIIAHHOTO PEKHUMA, U YEM OH OIACEH JUIsl DJIEKTPO-
IBUTaTECH?

Tekymuii KOHTPOJIb 3HAHWUK CTYACHTOB NPOW3BOJUTCS IO pe3yjbTaTaM KOH-
TPOJBHBIX OMPOCOB B XOJE MPOBEICHUS Ja0OpAaTOPHBIX 3aHATHH (15 MUHYT BHaudase
1abopaTopHOl paboThI).

5 PEKOMEHAYEMAS JINTEPATYPA

I Ocnosnasn numepamypa

1. bornanoB, A. B. MukponpoueccopHble yCTpOMCTBA pEIECHHON 3alIUThl U aB-
TOMAaTU3alUU B 3JIEKTPOIHEPreTUUECKUX cucTemax: ydyeOHoe mocobue / A. B. Boraa-

HOB, A. B. bonmapeB. — OpenOypr: OpeHOyprckuii rocy1apcTBEHHBIH YHUBEPCHUTET,
OBbC ACB, 2016. — 82 c. — ISBN 8-987-903550-43-2. — TekcT: 2JIEKTpOHHBIN // Dnek-
TPOHHO-OMOIMOTEUHAS cucTeMa IPR BOOKS: [caiiT]. — URL.:

http://www.iprbookshop.ru/69913.html —Pesxum mocTyma: 1uist aBTOPU3UP. MMOIb30BaTE-
e,

2. Epmio, A. M. PeneifHas 3anura B cCUCTEMax 3JIEKTPOCHAOKESHHS HAPSKCH -
em 0,38-110 kB: yuebHOE mocoOue maist mpakTudeckux pacueToB / A. M. EpmioB. — 2-¢
u3n. — Mocksa, Bonorna: Uadpa-Uuaxenepus, 2020. — 608 c¢. — ISBN 978-5-9729-
0511-9. — Tekcrt: 2MeKTpOHHBIN // DnekTpoHHO-0MOMMoTeuHast cuctema [IPR BOOKS:
[caiiT]. — URL.: http://www.iprbookshop.ru/98353.html — Pesxxum moctyma: ajis aBTOpH-
3UP. MOJb30BATEIICH;

II /lononnumensnasa aumepamypa

3. MansmmeBa, H. H. Muxkpomnporneccopubie peneiinbie 3amuThl. U.1 : yueOHOE
nocobue / H. H. ManbimeBa. — HwuxueBapToBCK : HukHEBapTOBCKHMIA TOCYIapCTBEH-
Helil yHuBepcutet, 2019. — 95 ¢. — ISBN 978-5-00047-512-6. — TekcT : 21eKTpOHHBIH //
OnekTpoHHO-OMONMMoreuynas  cucrema IPR BOOKS @ [caiit]. — URL:
http://www.iprbookshop.ru/92802.html — Pexxum moctymna: ais aBTOpU3Hp. MOJIH30BA-
TEJeH;

4. Bcepe:xXMMHOE MaTEMaTUYECKOE MOJICIIMPOBAHUE PEIICMHOMN 3aIMUTHI JIEKTPO-
sHepreTudeckux cucrem: Monorpadus / M. B. Aunpees, H. 1O. Pyban, U. C. 'opauen-
ko [u ap.]. — Tomck: ToMmckuii monuTexHnuecknii yauepeuret, 2016. — 176 ¢. — ISBN



http://www.iprbookshop.ru/69913.html
http://www.iprbookshop.ru/98353.html
http://www.iprbookshop.ru/92802.html

978-5-4387-0712-7. — Texkcr: 37€KTPOHHBIA // DIEKTPOHHO-OMOIMOTEYHAsE cHCTEMa
IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/83996.html — Pexxum mocty-
ma: 71l aBTOPU3UP. MOJIb30BATENCH;

6 YYEBHO-METOAUYECKOE OBECIIEYEHUE JIUCIUITIJINHBI
Y4ueOHO-MeTOAMYECKHEe U31aHusA, pa3padoTannble B [JlonHTY:

5. Meroauueckue ykazaHus K BBIIOJHEHHUIO JaOOpPaTOPHBIX pabOT MO JUCLH-
mrHe «CoBpeMEHHasl pelieiiHas 3aluTa JIEKTPOABUraTeNneil» [ DIeKTPOHHBINA pecypc]|
: (A CTYOEHTOB JTHEBHOW W 3a04HO ¢GopM 0OydeHHs HaAmpaBlIECHUS MOJITOTOBKU
13.04.02 «DnekTposHepreTuka U 3MEKTPOTEXHUKA», MarucTepckas nporpaMmma «JeK-
tpuueckue cranuuny) / TOYBIIO "JOHHTY", Kad. «Onexkrpuueckue CTaHIUNY;
[coct.: C.H. Tkauenko]. — 1 M0. — Jonenx : TOYBIIO "IOHHTVY", 2020. — 2 ¢aiin. —
CucreMm. TpeboBanusi: Acrobat Reader. : 1ocTynHO B IMYHOM KaOHMHETE CTY/IECHTA.

6. MeToaudeckne yka3aHUs K BBIIOJIHEHUIO CAMOCTOATEIBHON pabOTHI MO JHC-
muminHe «CoBpeMeHHasi peliciiHasi 3aliuTa dJIeKTPOABHTaTeNel» [DIeKTPOHHBIA pe-
cypc] : (AJs CTyIEHTOB THEBHOM M 3a09HOM OpM 00yUeHUS HAPaBICHUS TTOATOTOBKH
13.04.02 «DnekTposHepreTuka U 3IEKTPOTEXHUKA», MarucTepckas mporpaMmma «JeK-
tpudeckue cranuuny) / TOYBIIO "JOHHTY", Kad. «Dnexkrpuyueckue CTaHIUNY,
[coct.: C.H. Tkauenko]. — 0,298 Mo. — lonenx : TOYBIIO "JJOHHTYVY", 2020. — 1
daiin. — Cucrem. TpeboBanus: Acrobat Reader. moctynHo B TMYHOM KaOWHETE CTYICH-
Ta.

7. Meroandeckue yka3aHusl K BBIIOTHEHUIO HHIUBUAYAJIBHOTO 3aIaHUsI TIO JTUC-
muiuinHe «CoBpeMeHHasi pefieiiHas 3alluTa dJIeKTpoJABHUratenei» [DIeKTpOHHBIA pe-
cypce] : (mns cTyeHToB 3a0uHOi popMbl 00ydeHHs HampapieHus moarotosku 13.04.02
«DNEKTPOIHEPTETUKA U IIICKTPOTEXHUKA», MATUCTEPCKAs MporpaMMa «DIIEKTPUIECKHE
cranuuy) / FTOYBIIO "JOHHTVY", Kad. «Dnexktpuueckue craniumy»; [cocT.: C.H.
Tkauenko]. — 0,314 M6. — Houeuk : TOYBIIO "JOHHTVY", 2020. — 1 ¢aiin. — Cu-
cteM. TpeboBanus: Acrobat Reader. 1ocTynHO B THYHOM KaOMHETE CTY/ICHTA.

JJIEKTPOHHO-UHPOPMALIMOHHBbIE PeCypPChI
OBC JJOHHTY - http://donntu.org/library

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIHUITJINHbI

7.1 JlekunoHHbIE 3aHATHUSA:

VYuebnas aynuropust Ne8.514 y4eOHbII KOpIyc 8 1151 TPOBEACHUS JICKITUH, J1a00-
paTOpHBIX PabOT, KYpPCOBBIX MPOEKTOB U PabOT, CAMOCTOSTEIHHOU PAaOOTHI CTYJCHTOB,
IPYIIOBBIX U WHAWBHUAYAJIbHBIX KOHCYJIbTALUM, TEKYIIETO KOHTPOJS (MYyJIbTHUMEIU M-
HOe 000pyAOBaHUeE, CHEUATN3UPOBAHHAS MEOENb: JOCKAa ayJUTOPHAs, MapThl, CTYbs
yuenndeckue, kommbioTepsl: Intel Pentium Dual Core 2,8 GHz, 2048 Mb dual, 320 Gb,
Windows 7 Professional, morutopsr TFT (Samsung 943N, 1280x1024), My aIbTHME TN -
Hb1l ipoekTop EPSON, skpan). BoamoxkHOCTh nojikintoueHus k cetu «HTepuer.


http://www.iprbookshop.ru/83996.html
http://donntu.org/library

7.2 JlabopaTopHble padoThI:

1. JlaGopatopusi peneiiHON 3alUThl U ABTOMATHUKU JJIEKTPUUYECKUX CHUCTEM
Ne8.515 yueOHbIli KOpIyc 8 s MpOBEAEHUS JIEKIUI U Ja00paTOPHBIX 3aHATUM, TPYII-
MOBBIX M MHANBUAYAIbHBIX KOHCYJIbTAUUN, TEKYILEr0 KOHTPOJIS U MPOMEKYTOUHOM aT-
TeCTalMu (MYJIbTUMEIUHHOE O00OpYIOBaHME, CIELHATM3UpPOBaHHAsA MeOesb: ynadopa-
TOpHBIE CTEHJIbI, IOCKA ayAUTOpHAas, NapThl, CTyJbsi yYEHHUECKHE, KommbioTep: Intel
Celeron 1,0 GHz, 256 Mb single, 1 Tb, Windows XP Pro SP3, mynbtumeauiinbIii npo-
extop EPSON, skpaH.

2. Jlaboparopust Ne 8.005 yueOHBIN KOpmyc 8 1151 MPOBEACHUS J1a00paTOPHBIX
3aHATHM, UHIMBUYAIbHBIX KOHCYJIbTaUUNA (MyJIbTUMEAUIHOE 000pyI0BaHUE, CIIEIUa-
JTU3UPOBaHHasl MEOEIIb: CTOJIbI, CTYJIbS YUEHHUECKHE, 1a00paTOPHBIA CTEH s Ucclle-
JIOBaHUSI MHKPOIPOLIECCOPHBIX CHUCTEM pENEeHHOM 3alllUThl W aBTOMATHKU CEpPUU
SIPROTEC npowusBoactsa ¢upmbl SIEMENS, conHeuyHas 371eKTpOCTaHIUS MOIIHO-
cteio 10 kBT ¢ unBepTepom, MozieNb BETPOIHEPTrEeTUUECKON YCTaHOBKM Ha 0a3e acuH-
XPOHHOTO T'eHepaTopa ¢ KOPOTKO3aMKHYTBIM poTtopom, cepep HP, kommbroTepst Intel
Core i7 860 2,83 GHz, 4048 Mb single, 750 Gb, Windows 7 Professional, moruTopsI
TFT (ASUS H242H, 1600x1080).

7.3 CaMmocTosiTeIbHAsI padoTa:

[lomemienust st caMOCTOATENbHON pabOThl ¢ BOBMOMXXHOCTBIO MOAKIIOYEHHS K
cetn «MHTepHeT» u oOecrneueHWeM JOCTyna B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeIbHYIO Cpely OpraHU3allMy: YUTAJIbHbIE 3alibl, yueOHble kopryca 2,3 (Kom-
NBIOTEPHAst TEXHHUKA C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «MHTepHeT» U obecrieye-
HUEM JIOCTyNa B BJEKTPOHHYIO HH(pOpMaMoHHO-o0pa3zoBarenbHyto cpeny (DUOC
JJOHHTY) u snekrponno-oubmmoreunyio cucremy (OBC IPRbooks), a takke Bo3-
MOKHOCTBIO MHAMBUIYAIbHOTO HEOTpaHMYEHHOro goctymna oOydaromuxcsi B ObC u
BUOC nocpeacteom Wi-Fi ¢ mepconanbHbix MOOMIBHBIX ycTpoiicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - obmecrBennas aunensuss MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - auuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - nunensus GNU GPL).
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