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AHHOTALIUA
paboueit mporpammbl yueOHOM gucuumuinabl b1.B.01.09 «ABTOHOMHBIE CHUCTEMBI
AJIEKTPOCHAOXKEHH» IS TOATOTOBKM OakanaBpoB mo HampabieHuo 13.03.02 —
DNEeKTPOIHEPreTUKa U AJIEKTPOTEXHHUKA, HAMIPABIEHHOCTh DJIEKTPOCHA0KEHHE

Ilean ocBOeHUS TUCHUILIMHBI: OCBOEHUE CTYJICHTAaMHU TEOPETUUYECKUX U IMpaK-
TUYECKUX 3HAHWUM, MPUOOPETEHNE YMEHUN U HABBIKOB B 00JIACTU 3JIEKTPOIHEPTETH-
KM U aBTOHOMHBIX CHUCTEM 3JIEKTPOCHAOKeHU; (hopMUpOBaHUe y Oyaylux OakanaB-
pPOB 3HAHUW MO YCTPOWCTBY, METOJIaM pacueTra U BHIOOpA IIEKTPOTEXHUUYECKUX
CPEACTB U PHEPIeTUUECKOr0 000PYyA0BaHUs, UCIIOJIb3YEMBIX MIPHU SIEKTPOCHAOKEHUU
noTpeduTeneil ¢ yuetom obecrnedueHusi: 0€30MacCHOCTU PabOThI, pecypcocOepeKeHUs
U 3HEprocOepeKeHus, HaJCKHOCTU IEKTPOCHAOKEHHUS U KauyecTBa SJIEKTPUUECKOMN
SHEPIuH, a TakKe 00yuYeHHEe YMEHHIO HaBbIKaM MOMCKAa MH(OpPMAIIMU U UCTIOIb30Ba-
HUU TUQPPOBBIX TEXHOJIOTUN MPU MPOESKTUPOBAHUU, MOHTAKE M IKCILTyaTalldd aBTO-
HOMHBIX CUCTEM 3JIEKTPOCHA0XKEHHUS U Pa3BUTHE Y CTYJIEHTOB CIIOCOOHOCTH:

— K CaMOOpTraHu3alliu U CaMO0Opa30BaHHUIO;

— MPUMEHEHHUIO COOTBETCTBYIOMIEro (PU3UKO-MATEMAaTUUYECKOTO ammapara, Me-
TOJOB aHaAJIN3a U MOJEIUPOBAHUS, TEOPETUUECKOTO M SKCIEPUMEHTAIBHOTO HCCIIe-
JIOBaHUSI PU pelIeHUH MpodecCuoHaNbHBIX 3a/a4;

— K Y4acCTHIO B MPOEKTUPOBAHUU OOBEKTOB MPO(EeCCHOHAIBHON AESTEIbHOCTU B
COOTBETCTBHUM C TEXHUUYECKUM 33JJaHUEM U HOPMATUBHO-TEXHUUYECKON JOKYMEHTAIIH-
el, coOroas pa3IMuHble TEXHUYECKUE, YSHEPTOd(DPEKTUBHBIE U IKOJIOTUYECKHUE TpE-
OoBaHUs.

— K YYaCTHUIO B HCHBITAHUSAX BBOJUMBIX B IKCILUTyaTallMI0 JIEKTPOTEXHUYECKUX
CPEACTB U SHEPIeTUUECKOr0 000PY/I0BAHUS;

- MOJy4YeHUI0 0a30BbIX 3HAHUM O COBPEMEHHBIX HU(PPOBBIX TEXHOJIOTHUSX, UC-
MOJIb3YEMbIX B MPO(ECCHOHANBHON AESTEILHOCTA U TMOJYYEHUS MPAKTHYECKUX
HaBBIKOB HMCMOJIb30BaHMS CKBO3HBIX HU(GPOBBIX TEXHOJOTUH MpU MOHCKe MH(pOpMa-
MU, MPOEKTUPOBAHUY, BHEIPEHUH M JKCIUTyaTalldd OOBEKTOB MpOodecCuoHaIbHON
NeATEeNbHOCTH,

— TMPUMEHEHHUIO COBPEMEHHOTO WH(OPMAIIMOHHO-BBIUUCIUTEIBHOIO amnmnapara
(mporpammubie komruiekcbl Work Bench, Simulink, RastrWin3, PTII-3, Microsoft
Excel) npu ananuze, MoJieTupoBaHus U MPOEKTUPOBAHNU 0OHEKTOB MPOPECCHOHATD-
HOU JIeITeNbHOCTH (LEHTPATU30BAaHHBIX U JICLIEHTPAIU30BAHHBIX CHUCTEM BJIEKTPO-
CHaOXEHHUS M aBTOHOMHBIX CHUCTEM JJIeKTpocHaOxeHus, SmartGrid, cucrem pacrpe-
NeJIeHHOW TeHepanu U uHTepHeT sHepruu (IDEA)).

MecTo JUCHMILUIMHBI B Y4€0HOM IJIAHE: TUCIMIUIMHA BKJIIOYEHA B BApUATUBHYIO
4acTh, POPMUPYEMYIO YUYACTHUKAMU 00pa30BaTEIbHBIX OTHOIICHUN y4eOHOTO IiaHa
0 HanpasJeHHIo MoaAroToBku 13.03.02 DiekTposHepreTrKa v JIEKTPOTEXHHUKA.

Tpeb6oBaHnusi K pe3yjbTaTaM OCBOEHHUS] JUCHMILIMHBI: B PE3yibTaTe OCBOE-
HUS TUCHUIUIUHBI GOPMUPYETCS CIAEAYIONINE KOMIETEHIIUU (MHAUKATOPHI IOCTUMKE-
Hus komnereniun): [1Koc-2.3

Kpatkoe copep:kaHue Q1M CHUNINHBI:

CocrosiHMe 3IEKTPOCHAOKEHUS YAAICHHBIX JIEKTPONOTPEeOUTENeH: Mpeanpu-
ATHI U CEIbCKUX MOCEJICHUH, OlleHKa YHEProd(hPEKTUBHOCTU UX PAaOOTHI U UCHOJIb-
30BaHUE HU(PPOBBIX TEXHOJOTHI B 3JIEKTPOIHEPTETUKE W ABTOHOMHBIX CHUCTEMAaX



anekTpocHabxkeHus. OnpeneneHue MIeKTPUUECKUX Harpy3o0K, BHIOOp MCTOYHUKA U
pacyeT 3JIEKTPUUYECKUX CETel aBTOHOMHBIX CUCTEM SJIEKTPOCHAOKEHUS. ABTOHOM-
HBIE CUCTEMBI DJIEKTPOCHAOXKEHUS (PJIEKTPOIUTAHMS) HA3EMHBIX MOOWIBHBIX MAaIllH,
PEUYHBIX U MOPCKHUX CYJIOB U JIETaTENbHBIX allapaToB U UX TOIUIMBOOOECIEUYEHUE.
DneKTpoarperaTsl U AMEKTPOCTAHIIUU C TEIUIOBBIMU JBUTATENIMU. ABTOHOMHBIE CH-
CTEMBI 3JIEKTPOCHAOXKEeHUsI ¢ HakonmuTenasiMu sHepruu. Munu-I'DC u mukpo-I'0C,
BETPOAHEPIeTUUECKUE U COJIHEUHbIC YCTAHOBKM B CHUCTEMaX aBTOHOMHOTO JHEPTo-
cHaOxeHus. ['MOpuaHbie aBTOHOMHBIE CUCTEMBI SJIEKTPOCHAOKEHHS yIAJIEHHBIX TO-
Tpebuteneit. [lepcnekTUBBI pa3BUTHS CUCTEM AJIEKTPOCHAOKEHUS C paclpeieIeHHON
reHepanuei. PaccMoTpeHo MojienupoBaHue rTuOpUIHBIX aBTOHOMHBIE CUCTEMBI JICK-
TPOCHAOKEHUS U CHUCTEM AJIEKTPOCHAOKEHUS C pacIpeeeHHON reHepanue U uH-
TEpPHET SHEPIUMU.

O0mas Tpya0eMKOCTh AUCHUIUIMHBI: 3 3aueTHbIX eauHulbl (108 dacoB) / B T.u.
MpaKkTU4eCcKasi MOJIr0TOBKA 2 Y.
IIpoMeKyTOUYHBIII KOHTPOJIb: YK3aMEH.

1. Hean ocBoeHus JUCHUILTHHBI

eab ocBoeHMS IMCHUNIMHBI: OCBOCHUE CTYJICHTAMHU TEOPETUYECKUX U IMpaK-
TUYECKUX 3HAHWUM, MPUOOPETEHNE YMEHUN U HABBIKOB B O0JIACTU 3JIEKTPOIHEPTETH-
KM U aBTOHOMHBIX CHUCTEM 3JIEKTpOCHa0keHusl, hopMUpoOBaHue y Oyaylux OakanaB-
pPOB 3HAHUM MO YCTPOWCTBY, METOJIaM pacueTra U BBHIOOpa 3IEKTPOTEXHUYECKUX
CPEACTB U PHEPIeTUUECKOr0 000PYyA0BaHUs, UCIIOJIb3YEMBIX MIPU IEKTPOCHAOKEHUU
noTpeduTeNnel ¢ yuetoM oOecrieueHus: 0€30MacHOCTH pabOThl, pecypcocOepekeHust
1 dHeprocOepexxkeHus, 3PHEKTUBHOCTH, HAJEKHOCTH JJIEKTPOCHAOKEHHUSI, KauecTBa
ANEKTPUUYECKON IHEPTUH, a TaKKe 00ydeHHe YMEHHUIO HaBbIKaM MOoMCcKa MH(pOopMaIuu
U UCMOJIb30BAaHUMU ITU(MPOBBIX TEXHOJIOTUH MPU MPOEKTUPOBAHUU, MOHTAXKE U DKC-
IJTyaTalid aBTOHOMHBIX CHUCTEM 3JIEKTPOCHAOXKEHHUS M PAa3BUTHE Y CTYJEHTOB CIIO-
cOOHOCTH:

—K CaMOOpraHu3aluy U caMmoo0pa30BaHUIO;

— IPUMEHEHHE COOTBETCTBYIONIETO (DU3UKO-MAaTEMATUUYECKOTO arapara, MeTo-
JIOB aHaJIM3a U MOJICTUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO HCCIE0-
BaHUS MIPU PEIICHUU MTPOPECCUOHANIBHBIX 33/1a4;

— K Y4aCTHIO B MPOEKTUPOBAHUU OOBEKTOB MPO(EeCCHOHAIBHON AESTETbHOCTU B
COOTBETCTBHUM C TEXHUUYECKUM 33JJaHUEM U HOPMATUBHO-TEXHUUECKON JOKYMEHTAIIH-
el, coOroas pa3IuvHble TEXHUYECKUE, FHEPTrod(DPEKTUBHBIE U IKOJIOTUYECKHUE TpE-
OoBaHU;

—K Y4YaCTHUIO B UCIBITAHUSX, BBOJUMBIX B JKCIUTyaTaIlUIO0 JIEKTPOTEXHUYECKUX
CPEACTB U SHEPIeTUUECKOr0 000PY/I0BAHMUS;

- MPOEKTUPOBAHUIO, BHEJIPEHUIO U UCIIOIb30BAHUIO CKBO3HBIX HU(PPOBBIX TEX-
HOJIOTUH B 3JEKTPOIHEPTETUKE (ABTOHOMHBIX CHUCTEMAaX 3JIEKTPOCHAOXKEHHUS); MOITY-
YeHUI0 0a30BBIX 3HAHUN O COBPEMEHHBIX IU(DPOBHIX TEXHOJIOTUSIX, UCIIOIB3YEMBIX B
po¢eCCUOHANIBHON JIEATEIbHOCTH U MPAKTUYECKUE HABBIKU UX MCIOJIb30BAHMUS.

- MOJy4eHUI0 0a30BbIX 3HAHUM O COBPEMEHHBIX HU(PPOBBIX TEXHOJIOTHUSX, UC-
MOJIb3YEMbIX B MPO(ECCHOHANBHON AEATEIRHOCTA W TMOJYyYEHUS MPAKTHYECKUX
HaBBIKOB MCIOJIb30BaHMS CKBO3HBIX HU(PPOBBIX TEXHOJOTUH MpU MOHCKe MH(DOpMa-
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MU, MPOEKTUPOBAHUY, BHEIPEHUHN U JKCIUTyaTallud OOBEKTOB MpodeccuoHaIbHON
NeATEeNbHOCTH;

— TMPUMEHEHHUIO COBPEMEHHOTO HH(OPMAIIMOHHO-BBIUUCIUTEIBHOIO amnmapara
(mporpammubie kKoMruiekcbl Work Bench, Simulink, PTII-3, Microsoft Excel) mpu
aHaju3e, MOJICIUPOBAHUS U TMPOEKTUPOBAHMU OOBEKTOB MPO(ECCHOHANBHOU naes-
TENBbHOCTU (LIEHTPATU30BAHHBIX U JICIICHTPAIM30BAHHBIX CUCTEM JJIEKTPOCHAOXKEHUS
1 aBTOHOMHBIX CHCTEM dJeKTpocHab)enus1, SmartGrid, cuctem pacmnpeaeneHHon Te-
Hepauuu u uTepHeT 3Hepruu (IDEA)).

3aaun AUCHUILIMHBL: U3yYeHUE OCOOCHHOCTEHN AIEKTPOTEXHUUECKUX CPEACTB U
AHEPreTUYECKOro 000PY/I0BaHUS, TPUMEHSIEMBIX B aBTOHOMHBIX CHUCTEMaX 3JIEKTPO-
CHa0XEeHUS; U3y4eHUEe OCOOCHHOCTEW MPOEKTUPOBAHUS MOHTAa)XKa U HKCIUTyaTallUH
ANEKTPOTEXHUYECKUX CPEACTB U DHEPreTUUECKOro 00OpY/I0BAHUS, MPUMEHSEMbBIX B
CUCTEMAaX aBTOHOMHOTO 3JIEKTPOCHAOKEHMS; UCMOJIb30BAHUE CKBO3HBIX ITU(DPOBBIX
TEXHOJIOTUN TPU NMPOEKTUPOBAHUU, BHEJIPEHUU U IKCIUTyaTalldd aBTOHOMHBIX CH-
CTEMaXx AJIEKTPOCHAOKEHUS.

2. MecTo IMCHUIJIMHBI B Y4e0OHOM mpolecce

JucuurminHa « ABTOHOMHBIE CUCTEMBI JIEKTPOCHAOKEHHUS BKIIIOUEHA B Bapua-
TUBHYIO 4aCTh, POPMUPYEMYIO YHaCTHUKAMU 00Pa30BATEIbHBIX OTHOIIEHUN y4eOHO-
ro IJIaHa.

Jucuuminie « ABTOHOMHBIE CUCTEMBI JIEKTPOCHAOKEHUSD» Pealiu3yeTcsl B CO-
orBercTBUM ¢ TpeboBanusimu OI'OC, OIIOIT BO u YyebHoro miaHa mno HampasJie-
HHto 13.03.02 —DyieKTposHEepreTrKa M JEKTPOTEXHUKA, HAMPABICHHOCTh JJIEKTPO-
CHa0KEHHE.

[IpenmecTByOmMMUMU KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
JTUCHUIUINHA «ABTOHOMHBIE CUCTEMBI 3JIEKTPOCHAOKEHUS» SIBISIOTCS Kypebl: «Ma-
tematuka» (kypce 1,2; cemectp 1,2,3), «®usuka» (kypc 1,2; cemectp 2,3,4), Unxe-
HepHas skosorust (kypc 1, cemectp 1), TeopeTrnueckue OCHOBBI SIEKTPOTEXHUKHU
(xypc 2, cemectp 3-4), [Ipuknannas mexanuka kypc 2, cemectp 4), [ludposbie Tex-
Hosioruu (Kypc 2, cemectp 4), Metponorusi, ctanaapTusamnus u ceptuduxanus (Kypc
2, cemecTp 4), Anmapatsl 3alIUTHI U yrpaBieHus (kype 3 , cemectp 5), ['unpasnuka
(xypc 3, cemectp 5), OOmas snepretuka (kypc 3 , ceMmectp 5), DnexkrpoHuka (kypc 3
, cemectp 5), Dnekrpuueckue uzMmepeHus (kKypc 3, 5), DIeKTpuuecKHue MallluHBI
(xypc 3, cemectp 5), Temnorexnuka (kypc 3 , cemectp 6), ABToMaruka (kypc 3 , ce-
Mectp 6), DnextponpuBos (kKypc 3 , cemectp 6), DIeKTpUUEeCKUE CTAHIMU U TOJI-
cranuuu (kypc 4, cemectp 7), Hanexxnocts cucrem anexkrpocHabxkenus (kypc 4 , ce-
Mectp 7), DnekrpocHabxkenne (kypc 4, cemectp 7), UHkeHepHbIe TPUKIIAIHBIE TPO-
rpammel (Kypc 4, cemectp 7), DnekTporexHosnoruu (kype 4, cemectp 7), DKOHOMUYE-
CKO€ 000CHOBaHHE UHXKEHEPHO-TEXHUUECKUX pelieHuit (kypce 4, cemectp 7),

JucuuminHa « ABTOHOMHbBIE CUCTEMBI SJIEKTPOCHAOKEHUS» UCIIONIb3YETCsl TIPU
MOATOTOBKE CTYJACHTAMU BBIITYCKHBIX KBATU(PUKAITMOHHBIX Pa0OT.

Pabouass mporpamma IUCHUIUIMHBI «ABTOHOMHBIE CUCTEMBI 3JIEKTPOCHAOMXKE-
HUSD JJIsl UHBAJIUJIOB U JIMIl C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 37I0pPOBBsl pa3zpada-
THIBAETCS MHJUBHUAYaJbHO C Y4€TOM OCOOEHHOCTEW MCUXO()U3UUECKOTO pPa3BUTHUS
MHJIMBUAYAJIbHBIX BO3MOKHOCTEHN U COCTOSIHUS 3I0POBbS TAKUX O0YYaIOIIUXCS.



3. IlepeyeHb IUIAHHUPYEMBbIX Pe3yJbTATOB OOy4YeHHsI 1O JMCHHUILINHE,
COOTHECEHHBIX € IUIAHUPYEMBbIMH pe3yJIbTATAMH OCBOEHHS 00pa3oBaTeIbHOM
NMporpaMMel

N3yuenne maHHOW ydeOHOUW AMCIMIUIMHBI HAMpaBlieHO Ha (HOpMUPOBAHHE Y
oOyuatomuxcs npodeccuonanbubix (I1Koc) koMmnereHIui, npeacTaBIeHHBIX
B Tabmnuue 1.



Tabmauma Ne 1

TpeGoBanus K pe3yibTaTaM 0CBOCHHS Y4eOHOI INCHUNIHHBI KABTOHOMHBbIE CHCTEMbI 3JIeKTPOCHADKEHNI»

No Kon Coneprxanue Wuaukaropsl B pesynbrare u3ydeHus yueOHOM JUCHUIUIMHBI 00y4aloMIMecs TOJKHBI:
- KOMITCTCHIIMH (MU ¢& KOMIIETEHIIUHN
I1/11 | KOMIIETEH I H 3HATh YMETh BJIAJIETh
YacTH)

1. [TKoc-2.3 O6ocHOBBI-| MeToABI ¥ CpelCTBa|MPOBOIUTH BHIOOP Liesie- | HaBBIKAMU 110 BBIOOPY 1L1€7ec0o00-
BaeT BBHIOOp ILeneco- |MOBBIIIEHUST 3¢ QeK- | cooO0pa3HOro MPOEKTHO- | Pa3HOTO IMPOEKTHOTO PEIICHHS
00pa3HOTO MPOEKTHO- | TUBHOCTH DJHEPreTHYe-|TO PELICHUS SHEPIreTH-|3HEPreTHYECKUX M DIJIEKTPOTEX-
IO pELIeHHUs DJHepre-|CKOTO M 3JEKTPOTEXHHU-|YECKHX U AJIEKTPOTEX- | HHUECKUX CHCTEM C IpeaCcTaBiie-
TUYECKUX M DJIEKTPO- |YECKOro  00OpYIOBa-| HHYECKUX CHCTEM C|HHEM pEe3yJIbTaTOB IPOEKTHOTO

Crioco0eH BBITIOJTHATH
TEXHUYECKMX CHUCTEM |HHUS, MAlIMH M yCTaHO- | IPUMEHEHHEM COOTBET- |pEIICHHUs U WH)KEHEPHBIX pacue-
paboTBhI 1O MOBBIIIE- .
HIEO S EKTHBHOCTH C TIPUMEHEHUEM COOT-|BOK B CEJIbCKOXO35H- | CTBYIOIIETO ($U3UKO- TOB C HCHOJB30BAHUEM COBpE-
SHEDLCTHAECKOrO 1l BETCTBYIOUIETO (PU3H-|CTBEHHOM  MPOM3BOJI-|MAaTEeMAaTHUYECKUN amma- | MEHHBIX IU(PPOBBIX TEXHOJIOTHI
P KO-MaTeMaTU4YECKOTO |CTBE; OCHOBHbIE IHd-|para anamm3a u moxe-|(Excel, PTII-3  PowerPoint,
[TKoc-2 3JIEKTPOTEXHUUYECKOTO

00opyI0BaHusl, MAIIIUH
1 YCTAaHOBOK B CCJIb-
CKOXO03SIICTBEHHOM
MIPOU3BOJICTBE

ammapara aHaiMza |
MOJIETUPOBAHUs, TEO-
PETHYECKOrO U JKCIIE-
PUMEHTAIIBHOTO  HC-
CIIEJIOBaHUsI U C HUC-
II0JIb30BAHUEM CIIELIH-
IM3UPOBAHHBIX  WH-
’KEHEPHBIX PACUETHBIX
IIPOrPaMM.

pOBbIE  UHCTPYMEHTBI
IpU pemeHuu mnpodgec-
CHOHAJIbHBIX 3a1a4
(Mathcad, Work Bench,
Simulink, PTII-3, MS
Office: Word, Excel u
Ap.)

JIUPOBaHUs, TEOpETHYE-
CKOIrO M DKCIEPUMEH-
TaJIbHOTO HUCCIIENOBaHUS
U C HCIOJIb30BAHUEM
CIeLUaTIU3UPOBAHHBIX
WH)XEHEPHBIX  pacuer-
HBIX IIPOTPaMM.

Zoom, Miro u zp.).




4. CTpyKTYypa M coJepkaHue JUCHUILITUHBI

4.1 Pacnpeaesienue TPy10€MKOCTH TUCHMILIMHBI 10 BUIaM padoT B ceMecTpe
O6mast TpynOEMKOCTh JUCHUIUIMHBI cocTaBisger 3 3ad. en. (108 waca),
pacmpeneneHue o BUaIaM padoT B CEMeCTpe MPEACTaBICHO B Ta0wHIie 2.

TabOmura 2
Pacnpez{e.ﬂenne prI[OéMKOCTI/I JUCHHUIIJIMHBI 110 BU/JIaM paﬁoT B CEMECTPE
TpyroéMkocTh
ceMecTp, 4YacoB
Buj yueOHoii padoThl
8 9 BCero
O01mas Tpy10éMKOCTb TUCIUIUIMHBI 10 Y4eOHOMY IJIaHY 36 72/2 | 108/2
1. KontakTHas pabora: 2 10,4/2 | 12,4/2
AynutopHasi padora 2 10,4/2 | 12,4/2
nekuuu (JI) 2 0 2
npaktuyeckue 3ausarus (113) 4 4
nabopatopubie padotsl (JIP) 4/2 4/2
KOHCYJIbTallUU IEpPE] IK3aMEHOM 2 2
KOHTaKTHasi paboTa Ha mpoMexkyTouHoM KoHTpoJe (KPA) 0,4 0,4
2. CamocrosiTtenbHast padora (CPC) 34 61,6 95,6
pacueTHO-rpaduyeckas padora (PI'P) (moaroroska) 20 14 34
CaMOCTOSITENIbHOE U3yUeHHE Pa3/IeioB, CAMOIIOATOTOBKA (IpopadoTKa
Y TIOBTOPEHME JICKIIMOHHOTO MaTepuaa U MaTepuana yueOHUKOB U 14 39 53
yueOHBIX TOCOOUH1, MOATOTOBKA K J1a00PAaTOPHBIM U MPAKTUYECKUM
3aHITHUSIM)
IToaroroBka K 3k3aMeHy (KOHTPOJIb) 8,6 8,6
By npoMeXyTOYHOTO KOHTPOJISL: IK3aMeH
* B TOM YHCIIE IPAKTHYECKas MOATOTOBKA
4.2 Copepskanue QTUCUUILIAHBI
Tabmuua 3
TemaTnueckuii UIaH y4eOHOM IMCIUIIHHBI
AynuTopHas padora Bueayauro
HaunMeHoBaHMe pa3/ie/ioB U TeM
P (I;K pI‘yHHéHO) Beero | JI 3 JIP | TIKP pHast
Bcero/* pa6ora CP
Tema 1. CocrossHUE >3IEKTPOCHAOKCHUS 4,5 0,5 4
AJIEKTPONOTPEOUTENCH CTpaHbl, pacdyeT |
BBIOOp AJIEMEHTOB JJIEKTPHUUECKUX CETE U
OLIEHKA MX 2HeprodhHeKTuBHOCTH
Tema 2. ABTOHOMHBIE CUCTEMBI SJIEKTPO- 20,5 0,5 20
CHa0KEHUs, BKJIIOYAs 3JIEKTPOCTAHIIMUA MO-
OUJIBHBIX MAIIWH, C TETJIOBBIMH JIBUTATE-
vy, I'9C, BOC, COC u HaKOIUTEIAMH
JIEKTPUYECKON SHEPTUU
Tema 3. JlenieHTpanu30BaHHOE 3JIEKTPO- 5,5 0,5 5
CHaOXEHUsI MOTpedUTeNel C NCI0Ib30BaA-
HUEM FHOPUIHBIX AIEKTPOCTAHIINI
Tema 4. CucteMbl HEHTPAIU30BAHHOTO 5,5 0,5 5
3JIEKTPOCHAOKEHHUS C pacTpeieTICHHOM
redepanueil 1 uatepHer sHepruu (IDEA).
Bcero 3a 8-ii cemecTp 36 2 34
Tema 1. CocrosHHE SIEKTPOCHAOKEHUS 14 1 13
JIEKTPONIOTPEOUTENCH CTpaHbl, pacyeT |




HanmeHoBaHMe pa3ie/ioB U TeM

. Bcero J 113 JIP IIKP pHasn
AUCHUILINH (YKPYIHEHO)

BBIOOp AJIEMEHTOB 3JIEKTPHUECKUX CETE U
OLIEHKA MX 2HeprodhHeKTuBHOCTH

Tema 2. ABTOHOMHBIE CHCTEMBI 3JIEKTPO- 26/2 2 4/2 20
CHa0KEHUs, BKJIIOYAs 3JIEKTPOCTAHIIMU MO-
OUJILHBIX MAIIWH, C TETJIOBHIMH JIBUTATE-
vy, I'9C, BOC, COC u HaKOIUTEISIMH
JIEKTPUYECKON S3HEPIUU

Tema 3. JlenieHTpannu30BaHHOE 3JIEKTPO- 10,5 0,5 10
CHAa0XEHUsI MOTpeOUTEINIEH C NCTI0Ib30BaA-
HUEM IHOPHUIHBIX ANEKTPOCTAHLIUI

Tema 4. CrcTemMbl LIEHTPATHU30BAHHOTO 10,5 0,5 10
ANEKTPOCHAOKEHHUSI C pacTpeieIeHHOMI
redepairueil u uarepaer dHeprun (IDEA).

KoHncyabTanum nepes 3K3aMeHOM 2 2
KonTakTHas padoTa Ha NPOMeKyTOYHOM 0,4 0,4

koHTpoJie (KPA)

Bcero 3a 9-ii cemecTp 63.4/2 4 4/2 2.4 53
Bceero 99.4/2 2 4 4/2 2.4 87
IKx3aMeH 8,6 8.6
HToro mo 1ucuuIInHe 108/2 2 4 4/2 2.4 95,6

Tema 1. CocTosiHHe 3JIEKTPOCHAOKEHHUS JJIEKTpomoTpeduTe/Ieil CTPaHBI,
pacdeT U BHIOOP 3JIEMEHTOB JJIEKTPHYECKHUX ceTe U OLEHKA MX 3Heprodgex-
TUBHOCTH

Brenenue. CocTosiHue 3JIEKTPOCHAOKEHUS YIaIEHHBIX 3JIEKTPONOTPEOUTENEH:
00BEKTOB CEIIbCKOXO03SUCTBEHHOTIO MPOU3BOJCTBA, KUIIBIX JOMOB U CEIbCKUX MOCe-
nenuid. [ToHATHS: NEHTPATU30BaHHOTO, JAEHEHTPATU30BAaHHOTO, AaBTOHOMHOI'O M pe-
3€PBHOTO AJIEKTPOCHAOKEHHUS CTAIIMOHAPHBIX O0OBEKTOB M MOOWJIBHBIX MamuH. Me-
CTO W POJIb CKBO3HBIX IU(PPOBBIX TEXHOJOTUN B JIEKTPOIHEPreTUKE U aBTOHOMHBIX
cucrteMax sJekTpocHabxkeHus. Knaccudukanus cucteM sHEPro M 3IEKTpOCHaOXke-
HUSL.

OHeprodd(PeKTUBHOCTH U SHEPrOCOEPEKEHUE B CUCTEMAX AJIEKTPOCHAOKEHHUS.
DOHeprodpHEeKTUBHOCT, U DHEProcOEpPeKCHNUE CUCTEM IPOM3BOJCTBA, MEpeaadyd U
noTpedsieHus 3nekTpodHeprun. OnpeaeneHue kodPpuireHTa mojae3Horo UCrnoib30-
BaHUS U TOTEPh PHEPTrUU MPHU MOCIEAOBATEIHLHOM, MapalieIbHOM U CMEIIaHHOM
(moclienoBaTeNbHO-MAPAIIIETBHOM) COEJUHEHUHN YHEPTETUYECKUX YCTAaHOBOK U 000-
pynoBanus. OnpeneneHne MOTHON SHEPrOEMKOCTH CEIbCKOXO03SIMCTBEHHOW MPOIYK-
MU U €€ mpou3BoJIcTBA. MeponpusaTus mo odbecredeHuto sHeprodPGeKTUBHOCTU U
AHEProcOepeKeHUs B CUCTEMAaX IEKTPOCHAOKEHHUS.

Pacuer cuctem anexTpocHaOkeHus daeKTpornoTpedouTeneil. [lpueMuuku u mno-
TpeOuTenu HieKTpuyecko »sHepruu. OmnpeneneHue IOMYyCTUMBIX OTKJIOHEHUU
HaIpsDKEHUST B BO3IYIIHBIX JIMHUSAX (COCTaBJICHUE TAOMUIIBI OTKIOHEHUN Hampsixke-
Hus). OmnpenesieHHe PACUETHBIX HArpy30K OTAEIBHBIX >KHWIBIX JOMOB, OOBEKTOB
CEIBCKOXO3SIICTBEHHOTO ITPOU3BO/ICTBA U CEJIbCKUX MOCETICHUN.

Pacuer u BbIOOp HMCTOYHHKA HIEKTPOCHAOKEHUS M €r0 MECTOMOJIOKEHUS Ha
IJIaHe BJEKTpocHaOXeHus. PacueT BHYTPEHHUX MPOBOJIOK MOTpeOUTENel, pacyer

QJICKTPUICCKUX ceTel u OIIPCACIICHUC ITOTCPb HAIIPSAKCHUA I/IHTCpaKTI/IBHI)IC pacucCThl
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cucrteM aekTpocHadxkeHus. Kommuieke mporpaMm mno pacuery, aHaau3y U HOPMUPO-
BAHUIO TEXHOJOTMYECKUX MOTEPb AeKkTposneprun «PTII 3. PacueT TOKOB KOPOTKOTO
3aMbIKaHHSI B CETU aBTOHOMHOM CHUCTEMBbI AJIeKTpocHa0keHus. OnpeneneHue riryou-
HbI MpPOBaJIa HAMPSDKEHUSI MPU MYCKEe KOPOTKO3aMKHYTOIO aCHHXPOHHOIO 3JIEKTPO-
neurarens. BeiOop annmapaTypsl 3alliUThl, yIpaBieHUus U KOHTposs B ACD.

Tema 2. ABTOHOMHBIE€ CHCTEMBI 3JIEKTPOCHAOKEHHUS, BKJIOYASA IJIEKTPO-
CTAHIMHM MOOWJIBHBIX MAIlIMH, ¢ TeIJIOBLIMHU ABUrareasamu, '3C, BOC, COC n
HAKONMUTEJISIMHU 3JIeKTPUYECKO IHEPruu. DJIEKTPONUTAHHE MOOWIHHBIX MAIIIMH.
YCTpONCTBO, NPUHLIUIT ACUCTBUSA, CTPYKTYPHBIE CXEMbI U JHEPIETUYECKUE XapPaKTe-
pUCTUKU MOOWIIbHBIX MaiuH. Knaccudukamuss MOOMIBHBIX MAIIWH: MO BUAY HC-
MOJIb3YEMOW PHEPTUHM; IO BUAY IMPHUBOAA; 10 HA3HAUCHUIO: JIETKOBBIE U TPY30BbHIC aB-
TOMOOWJIN; TYCEHUYHBIE U KOJIECHBIE TPAKTOPA, 36pHOYOOPOUYHBIE U KOPMOBBIE KOM-
0alfiHbl; TETJIOBO3bI, JIEKTPOBO3bI, MACCAKUPCKUE BArOHBI U BaArOHBI AJIEKTPUYEK; Ka-
Tepa, peuHble U MOPCKUE CYJa; JIETKUE U TSIKEIble CAMOJIETHI U BEPTOJIETHI. Y CTPOM-
CTBO, MPUHIMI JEUCTBUSl CUCTEM SJEKTPONUTAHUS MOOUIBHBIX MaiuH. [Ipou3Bos-
CTBO TPAJAMIIMOHHBIX OPTaHMYECKUX BUJOB TOIUIMB JJIsi MOOUIBHBIX MamuH. [Ipous-
BOJICTBO BO300OHOBIISIEMBIX BHJIOB TOIUIUB: TBEPABIX (MEJUIET U OPUKETOB), KUAKUX
(bmonTaHona M OMoaM3eNs), ra3000pa3HbIX (0Morasa U reHepaTOPHOTro ra3a) sl Mo-
OMJIBLHBIX MAIIIHH.

DOnekTpocHaOXeHHe TOTpeOUuTeNie ¢ HCIOJIb30BAHUEM 3JIEKTPOCTAHIIUN C
TEIUIOBBIMU JBUTATEISIMHU. Y CTPOMCTBO U NpuHIMI AelcTBUS ACD ¢ OAHUM dIEeK-
TPOTEHEPATOPOM U HECKOJBKUMH 3JIEKTporeHeparopamu. Kiaccudukanus 371€KTpo-
arperatoB M 3JIEKTPOCTAHIIUN C TEIUIOBBIMHU JIBUTATENSIMU: OCH3WHOBBIMH, THU3EIb-
HBIMU, Ta30/IU3€IbHBIMU, TA30TYPOUHHBIMU U Ta30mopIIHEeBbIMU. CTEeNeHb aBTOMa-
TH3aLUU 3JIEKTPOArPETraToB U 3JEKTPOCTAHLIMN. ABTOMAaTHYECKOE M aBTOMATHU3UPO-
BaHHOe yrpaBiienne B ACD. OO6ocHoBaHuMe U BBIOOp 3iekTporeneparopo ACDH.
Cuctembl aBTOMaTU4YeCcKoro perynupoBanuss ACD npu mapanienbHON padoTe 3JieK-
TpoarperatoB. OrneHka sHeprodhPeKTUBHOCTH PaOOTHI JIEKTPOCTAHIIUNA C TETIIIOBHI-
Mu asurarensmu. OnpeneseHne pacxojaa TOIIMBA Ha anekTpocTaHuusx ACD ¢ Tern-
JIOBBIMU JIBUTATEIISIMHU.

DOnekTpocHaOKeHHe MOTpeOUuTeNel ¢ UCIOJIb30BAHUEM HAKOMUTENEH YHEPTHUH.
Metonbpl M YCTpOWCTBA akKKymyJaupoBaHHs 3Hepruu. ACD ¢ akKKyMyJMpOBAHUEM
aneKTpodHeprun, Ha npumepe ACD ¢ TemnoBsIM ABurateneM. Mcrounuku Oecriepe-
ooitnoro nutanus (UBII) u ux knaccuduxanus. Onnodasusie u TpexdasHble HCTOY-
HUKHU OecrepeOONHOro MUTAHUS: C BBIIPSIMUTEISIMA U MUHBEpTOpaMu. Pacuer u BbI-
6op UBIT ACD. Onenka saeproadgdexruBHocta padotet ACO ¢ UBII.

DOnekTpocHaOkeHne MnoTpeduTeneit ¢ ucnoyib3oBanueM MUHU-I'IC u MHUKpO-
I'DC. VYerpoiictBo, npunnun aeicteus ['DC. Knaccudukanus (Bkirodass MOpPCKUE
I'DC). Ouenka ruIpodHEPreTUYECKUX PECypcoB cTpaHbl. PacyeT u BHIOOP MOITHOCTH
Mua#- U MUKpo-I"DC. Ouenka 3HeprosdpdexkruBHocTH padboThl MUHU-I'IC U MuUKpo-
I'DC B cucremax aBTOHOMHOTO YHEPTOCHAOKEHHUS.

DneKkTpocHaOKeHUE noTpeouTenel ¢ UCIOJIb30BaHUEM  BETPO-
anektpoctanumii (BOC). YcrpoiicTBo, mpuUHIMI ACHCTBUS BETPOIHEPTETUUECKUX
ycTaHOBOK. OCHOBHBIE THUIIBI U OLIEHKA HEPTrod3h(PEKTUBHOCTU PabOTHI BETPOIHEPTE-
TUYECKUX YCTAHOBOK. llepCrieKTUBBI pa3BUTHUSI BETPOIHEPIETUKH U OIEHKA BETPO-
SHEPreTUYECKUX PECYpCOB CcTpaHbl. Pacduer u BBIOOp MOIIHOCTH BETPOIJIEKTpUUE-
ckux ctanuui. [Inanuposanue, npoektupoBanue u BeibOp BOC ¢ ucnonb3oBaHueM
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nporpammaoro maketa WindPRO wum kommbroTepHbIX 0a3 meTeomaHHbIX NASA,
Meteonorm. OneHka 3HEprod3PpHEeKTUBHOCTH PabOThl BETPOIIEKTPUUECKUX CTAHIIUI
B CHCTEMaX aBTOHOMHOTI'O SHEProCHA0XKEHUSI.

OnekTpocHaOXeHre NOoTpeOuTeNield ¢ UCIOJIb30BAHUEM COJTHEYHBIX AJIEKTPO-
cranruii (COC). YCTpoiCTBO, MPUHIUAI ACHCTBUSA U OIEHKA dHEProdPeKTHUBHOCTH
paboThl CONIHEYHBIX YCTAaHOBOK. OIllEHKAa COJMHEYHOW pajuanuu mno peruoHam Poc-
cun. Knaccudukanus, pacdyeTr u BbIOOpP MOIIHOCTH COJHEUHBIX OaTapeil U cojHeu-
HBIX 3JIEKTPOCTAaHIMN. MeToarKa OIEHKH YHEPTUM COJTHEYHOTO M3IIyUYEHHUs, pacueTa
u BeiOOpa COC ¢ wucnonb3oBaHUEM MporpamMMHbIX nakeToB PVsyst, Excel u xowm-
nbloTepHBIX 0a3 MeteonanHbIx NASA, Meteonorm. Ouenka 3HeproddHpeKTuBHOCTH
pabOThI COTHEYHBIX YCTAHOBOK B CHUCTEMAaX aBTOHOMHOTO YHEPTOCHAOKEHMUS.

Tema 3. /leneHTpaJN30BAHHOE JICKTPOCHAOKEHUS IMOTpedUTEeH C HC-
M0JIb30BAHNEM TMOPUAHBIX 3JekTpocTanuuil. Knaccudukanus u cxembl ruOpu-
HbIX ACD ¢ BO300HOBJISIEMBIMH HCTOYHUKAMU IHEPTUM (COTHEYHBIMU OaTapesimu,
BOC, I'DC nnmn ux coBokynHocThio). Coenunenue 3neMeHToB ACD Ha CTOpOHE Io-
CTOSIHHOT'O, TIEPEMEHHOI0 TOKOB. KoreHepamoHHble YCTAHOBKU C KOTEJIbHBIMU ITH-
KoBOM MomHOocTH. O1ieHKa 3HeproddPeKTUBHOCTH padboThl THOpUIHBIX ACD.

Tema 4. CucreMbl HEHTPAJTU30BAHHOIO JJIEKTPOCHAOKEHHMsI C pacnpeje-
JieHHOH reHepanueii U uHTepHeT 3Hepruu (IDEA). CoGcTtBenHas (aBTOHOMHas)
reHepanus ¢ UCMOJIb30BAaHUEM MECTHBIX BUOB TOIUITMB U BO30OHOBISIEMBIX UCTOYHU-
KOB 3Heprun. ACD ¢ HEeTpaAUUMOHHBIMUA MCTOYHHMKAMU 3HEpruu, Bkimoudas ACD ¢
TOTUJIMBHBIMH 3JIEMEHTAMHU, TEPMOIMUCCUOHHBIMU U MI'JI-reneparopamu u reorep-
MaJIbHBIMH UCTOYHUKAMHU. J[EIIEeHTpaTn30BaHHOE JIEKTPOCHAOKEHUE, CUCTEMBI DJICK-
TPOCHAOKEHUSA C pacipeielieHHON TeHepanueit u uatepHeT sHepruu (IDEA). Dxono-
TUYECKHE aCMEKThl pa3pabOTKU aBTOHOMHBIX CHUCTEM TEIUIO M 3JIEKTPOCHAOKEHHS
yaaneHHbIX noTpeouteneil. ColuaibHOEe M TEXHUKO-2KOHOMUYECKOE O0O0OCHOBAHUE
BHEJIPEHUS] CUCTEM aBTOHOMHOTO TEIUIO U AJIEKTPOCHAOKEHHUS YIaIeHHBIX MOTPEOu-
TEJeH.

4.3 Jlekuun/nadoparopHble / IpaKTUYeCKHE 3aAHATHS

Tabmuua 4
Coaeprxanue JIEKIMIT/JIA00PATOPHOr0 MPAKTHKYMA H KOHTPOJIbHbIE MePONPUSITHSI
®opmupyemas Bun Koa-Bo
- KOMIICTCHIIUA KOHTPOJLHO
Ne u Ha3BaHMe JeKIni/ naﬁopauTopme/ S ——— 130 '{ch(I:XBa
NPAKTHYECKUX 3aHATHH OCTHIKEHHSI mepompusr | P
KOMIIeTEHINH) i roToBKa
Tema 1. CocTosiHHE 3JIEKTPOCHA0KEHHS 3J1eKTPONOTpeduTe Ieil CTPaHbl, pacueT U 1,5
BBHIOOP 3J1€MEHTOB YJIEKTPUYECKHX ceTe M OLIEHKA UX IHEePro3¢p(peKTHBHOCTH
Jlexmust Ne 1. CocTosiHue 31eKTpOCHAOKEHHS Y IaIeH- ITIKoc-2 0,5
HBIX 3JIEKTPONIOTPEOUTENEH U POJIb CKBO3HBIX U (pPO- (ITKoc-2.3)
BBIX B YIIPaBJICHUU UX 3HEprooodecneueHrneM. OueHka
SHEProdPPeKTUBHOCTH U SHEProcOEPEKEHUS B CUCTE-
Max JIEKTPOCHA0KEHHUS
[Tpaktuyeckoe 3anstue Ne 1. Onenka sHeproaddex- Pemenue 1
TUBHOCTHU pabOTHI CUCTEM IIPH MOCIEI0BATEIBHOM, TUIOBBIX 3a-
napajieIbHOM U CMEUIAHHOM COCTUHEHUH 3JIEMEHTOB a4
CHCTEMBI
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®opmupyemas Bun KoJ-Bo
- KOMIICTCHIIUA KOHTPOJLHO
Ne u Ha3BaHMe JeKIu/ naﬁopauTopHLIx/ (EAMKATOp I;O '{lch(:IXBa
NPAKTHYECKUX 3aHATHI OCTHIKEHHSI MeponpusT lzﬂ:.;T::;
KOMIIETEHIIUH) st roToBKa
Tema 2. ABTOHOMHBIE CHCTEMbI JIEKTPOCHAOKEHHN, BKIIOYAS JIEKTPOCTAHIHN MOOWJIBHBIX Ma- 6.5/2
IINH, ¢ TemoBbiMu aBurateasvu, [9C, BOC, CIC u HaKONUTEJISIMH YJIEKTPHIECKOI JHepPrun
Jlextus Ne 2. ABTOHOMHBIE CHCTEMBI JJIEKTPOCHA0KE- ITIKoc-2 0,5
Hus ¢ JIBC, I'DC, BOC u COC (ITKoc-2.3)
[Tpaktuyeckoe 3anstue Ne 1. Pacyer u BpIOOp HCTOU- Pemenue - 2
HUKOB JJIEKTPUYECKOM DHEPIrUU AaBTOHOMHBIX CUCTEM TOBBIX 3a/1a4
ANEKTPOCHAOKEHUS
JlaGopatopnas pabora Ne 1. Onpenenenue 3uepro3dh- Zanwmra JIP 1/0,5
¢dexTuBHOCTH paboThl OeH3MHOBOrO DI
JlaGopatopnas pabota Ne 2. HMccnenoBaHue pexnuMoB Zauwmra JIP 1/0,5
paboThI THAPOIEKTPOCTAHLIUU
JlaGopatopnas pabora Ne 3 HccnenoBaHue pexnuMoOB Zammra JIP 1/0,5
paboThI BETPOIICKTPOCTAHIIHH
JlaGopatopnas pabora Ne 4.lMccrnenoBanue pexuMOB Zamwmra JIP 1/0,5
palboThI COJIHEUHOM NEKTPOCTAHIIUU
Tema 3. JleneHTpaIn30BaHHOE 3JIEKTPOCHAOXKEHUSI MOTPeOuTe el ¢ MCN0JIb30Ba- 1
HHMeM THOPHIHBIX YJIeKTPOCTAHIMI
Jlexmmst Ne3. I'uOpuiHble M KOT€HEpallMOHHbIE CUCTE- ITIKoc-2 0.5
MBI SHEPrOOCHA0KEHHS yIAJICHHBIX MOTpeOUTENEeH. (ITKoc-2.3) ’
[Tpaktuyeckoe 3anstue Ne3 OueHka paboThl HCTOUHU- YcTHbII
KOB JIEKTPO3HEPTHU C KOTE€HEPALIMOHHBIMHU AJIEKTPO- orpoc 0,5
CTaHLMSIH
Tema 4. CucreMbl HEHTPAJIU30BAHHOI0 JJIEKTPOCHADOKEHHS C pacnpeae/eHHOI re- 1
Hepanueil 1 uHTepHeT 3Heprun (IDEA).
Jlexuus Ne 4. TlepcnieKTUBBI pa3BUTHSI CUCTEM IIEH- ITIKoc-2
TPAJIN30BAaHHOTO U JELEHTPAIN30BAHHOIO 3JIEKTPO- (ITKoc-2.3) 0.5
CHa0KEHUS C paclpeielIeHHON TeHepanueil 1 uHTep- ’
HeT 3Hepruu (IDEA).
IIpakTnueckoe 3anstue Ne 4 (ExeMLI CHCTEM BIIEKTPO- Y CTHBII
CHa0KEHUS C paclpelelIeHHON TeHepauei orpoc 0,5
4.4 CamocTosiTE/IbHOE H3YYCHUE THCHUIIIMHBI
Tabmuua 5

Hepequb BOIIPOCOB IJIsl CAMOCTOATEC/IBHOTI0 H3YYCHUA TUCHUIIJIUHBI

Ne
n/n

Ne pa3acjaa u TEMbI

HepequL paccMaTpuBacMbIX BOIIPOCOB IJIsA
CAaMOCTOATEJILHOI'O U3YYCHUS

Tema 1. CocTosiHHE 3JIEKTPOCHA0KEHHSI JIeKTPONOTPeOdnTe el CTPaHbl, pacyeT U BHIOOP
3J1IEMEHTOB YJIeKTPHYECKHUX CeTe M OLIeHKA X Hepro3¢gpeKTuBHOCTH

1.

Jlekuust Ne 1. CocrosiHue
AJIEKTPOCHAOKEHUsT  y/a-
JCHHBIX  AJIEKTPOIOTpE-
ourteneil M poONb CKBO3-
HBIX IU(PPOBBIX B yIpaB-
JEHUH UX SHEpProoodec-
neyeHueM. OleHKa 3Hep-

[Tonsatus u onpenenenusa. Kiaccupukanus 1eHTpaTM30BaHHBIX
JCLIEHTPATM30BaHHBIX CUCTEM JJIEKTPOCHAOXKEHHST B COOTBET-
ctBuu ¢ IIYD, T'OCT 19431-84, 'OCT P 56124.1-5-2014, mex-
rocynapctBeHHOMY cranaapty I'OCT 32144-2013. ITocranoBie-
Hue Ne 493-C® Cosera Deaepannu penepaabHOro cOOpaHUs
P® «O xone peanuzanuu HarpoHanbHOTO mpoekta «Lludposas
skoHOMHuKa P®. VYka3 Ilpesmpenra Poccuiickoit deneparuu

ro3pPeKTUBHOCTH u | Ne 490 «O pa3BuTHN HCKYCCTBEHHOTO MHTEJUIEKTA B Poccuiickoi
sHeprocoepexkenus B cu- | Geaeparmm». Passutne nngposoit sxonomuku B Poccun. Ilpo-
cTemMax 3iekTpocHabxke- | rpamma 10 2035 rona. I1Koc-2 (ITKoc-2.3)

13




n/n

Ne pasnena u Tembl

HepequL paccMaTpuBacMbIX BOIIPOCOB IJIsA
CAaMOCTOATEJILHOI'O U3YYCHUS

HUsL

[Tonatus u onpeneneHus 3HeprodpPEeKTUBHOCTL U dHEprocoe-
pexxenust. FOCT P 51387-99 Dueprocoepexenue. OenepanbHblit
3aKkoH oT 23 HosiOps 2009 1. Ne 261-D3 "O6 sHeprocOepekeHun
U O TIOBBIIICHUH SHEPreTUYeCKON 3((PEKTUBHOCTH U O BHECEHUH
U3MCHEHUN B OTHEJIbHBIC 3aKOHONATCIILHBIE aKThl PoccuiicKOHU
@eneparumn». ['ocynapcTBeHHass mporpamma «Heprocoepexe-
HUE U TOBBIIIEHUE dHEPreTUYecKoi 3(PPEKTUBHOCTH Ha MEPHOA
1o 2020 roma». MeponpusTus Mo oOecrneueHuto 3Heprodpdek-
TUBHOCTH U SHEProcOEpeKeHNs B CUCTEMAaX AJIEKTPOCHAOKEHHUSI.
Beenenue B MatLab. ITKoc-2 (ITKoc-2.3)

[TpueMHUKH U MOTpeOHUTENH >IEKTpUdeckol sHeprun. Ompene-
JICHHUE JIOMyCTUMBIX OTKJIOHEHHH HANpPSHKECHHUS B BO3AYIIHBIX JIU-
HUSX (COCTaBJlIeHUE TAaOIUIIBI OTKIIOHEHUH HampsikeHus). Pacuet
BHYTPEHHUX IPOBOAOK MOTpeOUTENeH, pacueT 3JIEKTPUUECKUX
ceTeil M OmpeieNieHHe MOTepb HampshkeHus. HTepakTHBHBIE
pacueTsl cucTeM 3eKTpocHadxkeHus. Komriuieke mporpamm 1o
pacueTy, aHaJau3y U HOPMHPOBAHUIO TEXHOJOTHYECKUX IOTEPh
anektposHeprun «PTII 3. Kanpkynsitop pacuera MOIIHOCTH
anektpoctanuuu. [IKoc-2 (IIKoc-2.3)

[Tpon3BOACTBO TPATUIIMOHHBIX OPTaHUYECKUX BUIOB TOIUIMB H
ouororuuB 11 MoOmiIbHBIX MammuH [1Koc-2 (ITKoc-2.3).

Tema 2. ABTOHOMHBIE CHCTEMbI JIEKTPOCHADKEHN S, BKJIIOYasl 3JIeKTPOCTAHIIUM MOOWIBHBIX MAILIIWH,
¢ TemsioBbIMU ABUrarenasavu, '3C, BIC, COC u HakonuTeJsIMH 3JIeKTPUYECKOi JHepPruu

2

Jlexkmus Ne 2. ABTOHOM-
HbIE CHCTEMBI JJIEKTPO-
cuabxkenus ¢ IBC, I'DC,
B2C u COC

Knaccudukanus snexTpoarperatoB M 3J1eKTPOCTAHIMNA € TEIIo-
BbIMH ABUraresiMu. CTeneHb aBTOMaTU3aluU AIEKTPOoarperaTon
U JJIEKTPOCTaHIMM. ABTOMAaTUYECKOE U aBTOMAaTU3MPOBAHHOE
YIOPaBICHUE AIEKTPOCTAHLIUAMHU C TEIJIOBBIMU JIBUTaTEISIMU.
[TKoc-2 (ITKoc-2.3).

Hctounuku OecriepeOOMHOTO MUTAHUS M HUX KIACCU(PHUKAIHS
[TKoc-2 (ITKoc-2.3)

Knaccudukanus muan-I'9C u mukpo-I'9C aBTOHOMHBIX CHCTEM
anekTpocHaOxeHus. [lepcrneKTUBBl pa3BUTHS TUAPOIHEPTETHKH
CTpaHbl U OLIEHKA TUAPOIHEPTETUYECKUX PECYPCOB M0 PETHOHAM
Poccum I1Koc-2 (ITKoc-2.3).

Knaccudukaiusi BeTpoIHEPreTHYECKUX YCTAHOBOK aBTOHOMHBIX
CHCTEM 3JIeKTpocHaOkeHus. IlepcreKTHBBI Pa3BUTHS BETPOIHEP-
TETUKH CTpaHbl M OLIEHKA BETPOIHEPIETUYECKUX PECYPCOB IO
peruonam Poccun. 2. IIporpaMMHBIi NMPOAYKT, 6a3za MeTEOAaH-
Hbix: Meteonorm. [1Koc-2 (ITKoc-2.3)

Knaccudukanusi COTHEUHBIX HEPrOyCTaHOBOK B CHCTEMax aB-
TOHOMHOT'O 3HeprocHabxeHus. IlepcrekTUBbI pa3BUTHs COTHEY-
HOM DHEPreTUKU CTPaHbl U OLICHKA COJHEYHOW pajualuu Io pe-
ruoHam Poccuu. IIporpaMMHBIN NPOAYKT U1 MPOEKTUPOBAHUS
dorosnextpuueckux cuctem: PVsyst. [TKoc-2 (ITKoc-2.3).

Tema 3. /leneHTpaJn30BaHHOE 3JIEKTPOCHA0:KeHHMsI NOTpedHUTeN el ¢ HCMOJIb30BAHNEM TI'M-
OPUAHBIX )JIEKTPOCTAHUM

10

Jlexums Ne3. I'ubpuaHbIe
U KOTCHEPaLMOHHBIC CH-
CTeMbI YHEproocHabdxe-
HUS YAAJICHHBIX TOTpe-
ourenei.

Knaccudukanus u cxembl TuOpuaHbix ACD ¢ BO30OHOBISIEMBI-
MU UCTOYHUKaMU 3Hepruu (conneynbiMu Oatapesmu, BOC, I'DC
WIH WX COBOKYIHOCTHIO). [IepCIEKTHUBBI HMCMOIB30BAHUS TH-

OpPUIHBIX CUCTEM 3JICKTPOCHAOKEHUS yIAJICHHBIX OTpeOUTENeH
[T1Koc-2 (ITKoc-2.3).

Tema 4. CucremMbl HEHTPATH3OBAHHOIO JIEKTPOCHAOKEHHS € pacnpeieIeHHON reHepanuei u
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Ne Ilepeyennb paccMaTpuBaeMbIX BONIPOCOB J1JIsl
Ne pasnena u Tembl
n/n CAMOCTOAITEJILHOT0 M3yYeHH s

uHTepHeT 3Heprun (IDEA).

11 Jlekumst Ne 4. Ilepcnek- | ACD ¢ HETpagulIMOHHBIMM HCTOYHHUKAMHU HHEPrUH, BKIIOYAst
TUBBI pa3BuTus cucrteM | ACDO C TONIMBHBIMHU 3JEMEHTAMHM, TEPMOSMHUCCUOHHBIMH U
LeHTpanu3oBaHHoro  u | MI'JI-reneparopaMu U reoTepMallbHBIMM UCTOYHHKaMU. ApXu-
JNELEHTPAIIU30BAaHHOTO tektypa UnTepuer sneprun (IDEA). ITKoc-2 (IT1Koc-2.3)

AJIEKTPOCHAOKEHHUS C
pacIpeieiieHHON — TeHe-
pauuedl U HMHTEpPHET
suepruu (IDEA).

5. O6pa3oBarebHbIE TEXHOJIOTUH

B mponecce mpenogaBaHus MUCHUIUIMHBI «ABTOHOMHBIE CHCTEMBI 3JIEKTPO-
CHA0XEHUsS» B COBOKYIMHOCTH C TPAAUIMOHHON (00BSCHUTEIbHO-UILTIOCTPATUBHON)
TEXHOJOTHEeW  OOy4eHUsT  UCHOJb3yeTCs:  SJIEKTPOHHAsT  MH(OPMaIMOHHO-
oOpazoBatenpHas cpega DMOC) yHuBepcuTeTa ¢ CUCTEMON AUCTAaHIIMOHHOTO 00yye-
Hus Moodle u nmporpammoit «butpukc24».

Jl71s1 opraHu3anuu npouecca OCBOCHUS CTYIEHTaMU JUCHUILIUHBI UCIIOIb3YIOT-
cs caenyromue (GopMbl TEOPETUUECKOTO U MPAKTUUECKOTO 0O0Y4YEHUsl, COOTBETCTBY-
IOINE TPAJULIMOHHONU (OOBSICHUTENbHO-UUTIOCTPATUBHON) U aKTUBHBIE U UHTEPAK-
TUBHBIE TEXHOJOTUM (MPoOJieMHOE OO0ydeHue, UHGOPMAIMOHHO-KOMMYTAIIMOHHAS
TEXHOJIOTHS, KOHTEKCTHOE 00yUEHHUE).

OcHoBHbIE (HOPMBI TEOPETUUECKOTO OOyUEHUS: JIEKIIUU, MYJIbTUMEANA-JICKIIUS,
JEKIUs-BU3yaTn3allusl, KOHCYJIbTaIus, 3k3aMeH. JIeKIuu NpoBOASTCS C UCIOJIb30Ba-
HUEM MpOorpamMMbl TTOJATOTOBKHU MPE3eHTAIMN U ToKa3a npezeHTanuii: Power Point u
MHTEepaKTUBHOU J0cku Miro . Takyke MOryT OBITh MPEACTABIEHBI C MOMOIIBIO MPO-
rpamm: ZOOM, Sugekc. TememMocT, HUCHONB3YEMBIX [JIs1 TMPOBEACHUS BHJEO-
KOH(epeHInii, BEOMHAPOB U APYTUX MOJOOHBIX OHJIAHH MEPONPUSTUL.

OcHoBHbIE (OPMBI MPAKTUUECKOTO OOYYEHHUS: TMPAKTUYECKHE 3aHATUS W
nabopatopHble padoThl. JlJisi mpoBeACHUS MPAKTUUYECKUX 3aHATHI HCHOJB3YIOTCS:
BepTyajbHas WHTEpakTUBHAas fgocka Miro, Mathcad u snekTponnsie Tabmuibl Mi-
crosoft Excel. [Ins mnpoBeneHust nabopaToOpHbIX padOT, HapsSAbl CO CTEHIAMHU
ucnonws3ytorcs:  Electronics ~ Workbench (Multisim) —  mporpamma st
MOJICTUPOBAaHUS IEKTpUUYECKUX cxeMm, Simulink — nmporpamma s MoaenupoBaHUs
CIOKHBIX TEXHUYECKHX CHCTEM, NpU 0O0paboTKe pe3yJbTaTOB H3KCIEPUMEHTA
ucnonb3ytorcss Mathcad u snextponssle Tabmuuel Microsoft Excel. Otuersl mo
1abopaTopHbIM paboTaM MpeACTaBIAOTCa B porpamme Microsoft Word, mpu HeoO-
xoaumocTH ucnodbzyerca CAITP AutoCad.

JononuutenbHbie GOPMBI OpraHU3aluyu 00y4eHUs: pacueTHO-rpaduyeckas pa-
00Ta U caMoCTOATENbHAs paboTa CTYIEHTOB.

B mpouecce peanuzanuu popM o0ydeHHUs] MPEIOJIaraeTcss NPUMEHEHHE pa3-
JUYHBIX METOJOB U CPEJCTB 00yUYEHHUS, COOTBETCTBYIOIIMNX TPAJUIIMOHHON U MHHO-
BAIIMOHHBIM TE€XHOJOTUSIM. COOTHECEHHOCTh TEM B CTPYKTYpE COACpPKAHUS JUCIIU-
IJTMHBI, TPUMEHSIEMBIX ISl UX U3YUYEHUS! TEXHOJIOTUM U COOTBETCTBYIOIIUX UM (HOpPM
1 METOJI0B (U cpeACTB) 0O0yUYeHUs MPEJICTABICHBI HIDKE (B Tabiuile 6).
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https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Multisim&action=edit&redlink=1

Tabauma 6
IlpuMeHeHHe AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHI

HaumeHoBaHMe HCIOJIb3yeMbIX AKTHBHBIX H
Tema u popma 3ansaTHSH HHTEPAKTHBHBIX 00pPa30BaTe/bHbIX
TEeXHOJIOTHH

Ne
n/n

1. | Cocrostaue anexkrpocHabxkenust | JI | TexHomorus mpo6ieMHOro o0y4eHus
yIAJIEHHBIX 3JEKTPOIOTpeOu-
TeNel M poJib CKBO3HBIX HH(-
POBBIX B YIPaBJICHUH UX HEP-
roo00eCIeYeHUEM. Onenka
SHEepProdPPeKTUBHOCTH u
AHEProcOepeKeHUsI B CUCTEMAX
AJIEKTPOCHAOKEHHUS

2. | ABTroHOMHBIE cuCTeMbl d7ek- | JI | TexHomorus npoOiIeMHOro o0ydeHus
tpocHabxkenus ¢ JIBC, I'DC,
BOC u COC

3 | I'mOpumnble n korenepauuos- | JI | TexHomnorus npo6iaeMHOro o0ydeHus
HBIE CHCTEMBI YHEPrOOCHa0XKe-
HUSl YAAJCHHBIX OTpeOuTenen

4. | IlepcnextuBbl paszButus cu- | JI | MHbopManmoHHO-KOMMYHHMKAIIMOHHAS TEXHOJIO-
CTEM LIEHTPAJIU30BAaHHOIO U st

JNEUEHTPAIIU30BAHHOIO  DJJICK-
TPOCHAOXXEHUS C pacmpene-
JICHHON TIeHepauueld U HHTEp-
HeT 3Hepruu (IDEA)..

6. Tekymumii KOHTPOJb YCIIEBAEMOCTH W NMPOMEKYTOYHASL aTTECTALUA 110

HUTOraM OCBOCHUSA M CLHUILIMHBI

[Tpn u3yueHun pa3aenoB JUCHUIUIMHBI «ABTOHOMHBIE CUCTEMBI IEKTPOCHAO0-
KEHUsD» B TEUEHUE CEMECTPA UCTIOIB3YIOTCS CIEIYIOINE BUIABI KOHTPOJIA:
- TeKYILHH,
- IPOMEKYTOYHBIM.

Texkymmnii KOHTPOJIb 3HAHUU NPEAINOIAracT NOCEUIEHUE JIEKIUM, YCTHBIE OT-
BETHI CTYJEHTOB Ha BONPOCHI HA NMPAKTUYECKHUX 3aHATHSX, BBIIIOJHEHHE W 3aILUTY
1a00paTOPHBIX padoT, pelIeHHe 3a7ad U BBIIOJHEHUE pacueTHO-rpaduueckoil pado-
THI.

IIpoMexKyTOYHBII KOHTPOJb DK3aMEH

6.1. TumoBble KOHTPOJIbHbIE 3aJaHUsl WJIM HMHbIE MaTepHaJIbl,
Heo0XoAuMBbIe /JIf OLEHKH 3HAHMH, YMEHMH M HABBIKOB M (HJIHM) ONbITA
HeATeJILHOCTH

HpI/I HN3Y4YCHUN JUCHHIIIINHBI «ABTOHOMHBIE CHCTEMBI 3H€KTpOCHa6)K€HI/I$I>>

y4EOHBIM IUJIAHOM MPETyCMOTPEHO: 3allluTa J1abopaTOpPHBIX pabOT, YCTHBIM ompoc,
pellIeHNe TUTIOBBIX 3a/1a4 U BBIMIOJIHEHHUE pacueTHO-TpaduuecKor padOTHI.
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6.1.1 Ilpumep 3a7aHUA U KOHTPOJBHBIX BOINPOCOB K 3allUTe Ja00PaTOPHOM
padote Ne 1. «Onpenenenue 3HEProdPHEKTUBHOCTH pabOTHl OEH3UHOBOTO JICKTPOTe-
HepaTopay, 1o Jekuuu Ne2 ABTOHOMHBIE cUCTeMBI AnekTpocHadxkeHus ¢ [IBC, 'DC,
BOCu COC

JlaGopaTopnas padora «Onpeaenenue 3HeProdpHEKTUBHOCTH padOTHl OCH3MHOBO-
ro JIEKTPOreHepaToOpay, HaMpaBJieHa Ha MPAKTUYECKOE 3aKPETUICHUE TEOPETHIECKOTO
Marepuaa Mo JeKIUH « NEKTpoarperaTsbl U JJIEKTPOCTAaHIIUHU (IIEKTPOTEHEPATOPHI) C
TEIUIOBBIMHU JIBUTATEIISIMU», B PE3YIbTATE YErO CTYJEHT JOJKEH 3HATh YCTPOMCTBO U
MPUHIUIBI PA0OTHI AJIEKTPOCTAHIINH (3JIEKTPOArperaToB) ¢ TEIIOBBIMU JIBUTATEISIMU:
HN2C (BOC, T'TI2C, I'TOC, I'12C, yMeTh untath U pazpadbaThiBaTh PYHKIIMOHAIBHbBIC
CXEMbI aBTOMATU3AIIUU STEKTPOCTAHIINH (3JIEKTPOArperaToB) C TEIIOBBIMU ABUTATEISIMHU
1 OCYIIECTBJISATh BBHIOOP MX MOITHOCTH; BJIaJIeTh HABBIKAMU BBITIOJIHEHUS UCCIIEIOBAHMUIM,
00paboTKH 1 aHaIu3a YHEProdhPEeKTUBHOCTH PAOOTHI JIIEKTPOCTAHITUN C TETJIOBBIMU
neuratensmu: J12C, BOC, I'TIDC, I'TOC, I'’IDC, (onpeaenenue KIIJI padboTs! amekTpo-
reHepaTopa ¢ TeIUIOBBIM JIBUTATENIEM) C IIOMOIIBIO TPOTPaMMHBIX TPOAyKTOB Microsoft
Excel, Mathcad u 1.p.

Ha 3amure nmabopaTtopHoil pabOThl CTYJEHT JOJXKEH NPEeIbSBUTH MPENoaaBa-
TEJII0 OTYET IO JJa00paTOPHOM paboTe, CoaepKaIIuii:

- ®aMuITnI0, UMSI, OTYECTBO CTYACHTA U HOMEP €T0 TPYTIIIHI.

- Ha3Banue nabopaTopHoil pabOThl, KpaTKOE ONMKHCAHUE YCTAaHOBKH, UCTOJIb3Y-
eMOi B paboTe, 3CKU3 €€ KOHCTPYKITUH, JIEKTPUIECKYIO CXEMY.

- Pesynbratel uccnenoBanus B BUAE TaOIUI] ¥ TPadUKOB.

- BiBOIBI IO TTOJTYYEHHBIM pe3yiIbTaTaM

Otyer no nabopaTopHOM pabOTE MPENCTABISIETCS C MOJHOCTHIO O0OpaboTaH-
HBIMU pe3yJibTaTaMU U3MEpEeHUuH, rpaduueckuM marepuaioMm nporpamme Microsoft
Word, npu Heobxoaumoctu ucnoib3yetrcss CAITP AutoCad.

3afaHusl U KOHTPOJIbHBIE BOMIPOCHI MPHU 3aIIUTE JTaOOPATOPHOU pPabOTHI:

1. Ytro Bel moHMMaeTe moj 3JeKTpoarperataMmu ¢ TeIUIOBBIMU JIBUTATEISIMA?

2. Yto Bel moHMMaeTe MO IEKTPOCTAHITUSAMU C TETUIOBBIMU JBUTATEIISIMU?

3. N3o0pa3zute QyHKIMOHAIBHYIO CXEMY 3JIEKTPOCTAHIIMU C TEIJIOBBIM JBUTaTe-
aemM

4. N300pa3ute PyHKIIMOHAIBHYIO CXEMYy aBTOMATU3AIMH SJIEKTPOCTAHITUH C JIBY-
M3l B OoJIee DJIEKTpOoreHepaTopamMu

5. Omnpenenure momuocth JI2C (BOC, I'TIDC, I'TOC, I'’/I3C) B COOTBETCTBHUH C
3aJIaHHBIM CYTOYHBIM I'Pa()UKOM HATPy3KH DIIEKTPONOTPEOUTES.

6. Onpenenure momtHocth JDC (BOC, I'TIDC, I'TOC, I'/13C) no Benu4uHe pac-
YETHOW MOIITHOCTH HArPY3KH AJIEKTPOMOTPEOUTEIIS.

7. Kak cBA3aHbI MEKy COOOM 4aCOBOM U yJENbHBIA PACXO/bl TOIUIMBA?

8. B cooTBeTCTBHM C 3aJaHHBIM CYTOYHBIM TpaUKOM HATPY3KH IIEKTPOMOTPEOH-
tens yaenbHbiM pacxoaom ToruBa JI2C (BOC, I'TIDC, I'TOC, I'IDC) onpenenute pac-
XOJ TOIUTMBA 32 CYTKH, €T0 CTOMMOCTh U CTOMMOCTH IMOy4eHHOTO KBT*uaca amekTpo-
DHEPTHUH.

9. Onpenenure sueprodpdextuBHocts bOC (ADC, I'TIDC, I'TOC, I'IDC) no eé-
yaenbHoMy pacxoay TorumBa. (Onpenenenne KII/[ pa®boTel O€H3MHOBOrO 3JE€KTPOTeHE-
paTopa ¢ moMoIlbl0 TporpaMMHbIX MpoaykToB MSExcel, Mathcad).
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6.1.2 Ilpumep BONPOCOB JAJI1 YCTHOI'O OMPOCA MO NPAKTUYECKOMY 3aHATHIO Ne3
Ouenka paboThl HCTOYHUKOB AJIEKTPOIHEPTUU C KOTEHEPAIIMOHHBIMU JIEKTPOCTAaH-
uusu. Jlekmus Ne3. ['ubGpuaHbie U KOT€HEpPALIMOHHBIE CUCTEMbI SHEPrOOCHAOKEHUS
yAaJeHHBIX MOTpeOUTENEH.

KoHTpoapHbIE BOMIPOCH YCTHOTO OIMpoca

.  VYcrpoicTBO, MPUHIUI TEUCTBUS THOPUAHBIX AJIEKTPOCTAHIIUM.

2. YCTpOHCTBO, NPUHIHUMN JACHCTBUS KOT€HEPALIMOHHBIX YCTAHOBOK

3. Pacuer u BbIOOp MOIIIHOCTH MCTOYHUKOB SHEPTUHU THOPUIAHBIX JIEKTPOCTAH-
1007178

4.  Ouenka 3HeproddHeKTUBHOCTH PaOOTHI THOPUIHBIX IJIEKTPOCTAHIUN.

5. Ouenka 3HeprodPheKTUBHOCTH pabOThl KOTEHEPAITMOHHBIX YCTAHOBOK

6. Krnaccubukamus rubpuaasix ACD ¢ BO300HOBISEMBIMH HCTOYHHUKAMHU
sHepruu (conneunbiMu Oatapesmu, BOC, I'DC unu ux COBOKYIHOCTHIO).

7.  OyHKUHOHAIbHBIE CXeMbl THOpUIHBIX ACD ¢ BO30OHOBIISIEMBIMUA UCTOYHHU-
Kamu sHepruu (comneunbiMu 0atapesmu, BOC, 'DC unu ux COBOKYMHOCTHIO)

8. DYHKIMOHAJIbHBIE CXEMbl KOTEHEPAIIMOHHBIX YCTAHOBOK

9. IlepcriekTUBBI  HMCHOJIB30BAHUSI THOPUIHBIX CHCTEM JJIEKTPOCHAOXKEHUS
yIaJeHHBIX MOTpeOUTENEH.

Pemienrie THUMOBBIX 3a7ay U pacueTHo-rpaduueckas paboTa BBITOIHSIIOTCS
CTYJICHTOM BO BHEYPOUHOE BPEMs C UCIIOJIb30BaHUEM PEKOMEHJAOBaHHBIX MH(pOpPMa-
LIMOHHBIX MarepuanoB. PacueTHo-rpaduueckas pabOThl HOCUT PacUETHBIA XapakTep
1 00513aTeNIbHO BBITMOJHSIETCS B 3JIEKTPOHHBIX Tabnuax Microsoft Excel, ¢ ucnomis-
30BaHMEM MareMmarnueckoro makera Mathcad u kanbkynsTOop pacuera MOLIHOCTH
ANEeKTpocTaHUMi. Pacuer U aHaU3 TEXHOJOTMYECKHUX MOTEPh AIEKTPOIHEPTUH OCY-
mecTBIsAeTCs ¢ nomolibo komriuiekca nporpamm «PTII 3. ITpoexktupoBanne COC u
BOC Benercs ¢ moMomibo mporpaMMHbIX TpoaykToB: PVsyst, WindPRO u xommbto-
TepHbIX 0a3 mereogaHHbIXx NASA, Meteonorm. Odopmisitorcst 3TH pabOThl B TEK-
cToBOM peaaktope Microsoft Word.

TeMbl TUMOBBIX 3a7]a4 U pacyeTHO-Tpaduueckoi paboThl MO AUCIHUILINHE «AB-
TOHOMHBIE CHUCTEMBI 3JIEKTPOCHAOKEHUS» (POPMYIUPYIOTCS TaKuM 00pa3om, 4yTOOBI
CTYJICHT HMMeJl BO3MOKHOCTh MaKCHMAaJIbHO HCIOJIb30BaTh MAaTepHUalibl 3TUX padoT
pu pa3pabOTKe BBITYCKHON KBaTU(UKAIIUOHHON PAOOTHI.

6.1.3 Ilpumep TUNOBBIX 3224 JJIsI PEIICHUS] HA MPAKTUYECKOM 3aHITUU

Neo 1. Onenka sHepro3ekTUBHOCTH pabOTHl CUCTEM IIPU MOCIEA0BATEIHLHOM, Ma-
pajUIeIbHOM M CMEIIAHHOM COEMHEHUH 3JIEMEHTOB CUCTEMBbI
Jlexumst Ne 1. CocrosiHre 37I€KTpOCHAOKEHHS YJIaJ€HHBIX 3JIEKTPONOTpeOuTene u
POJIb CKBO3HBIX HIU(PPOBBIX B YIIPaBICHUH HX 3HeprooodecneueHueM. O1eHKa dHEp-
ro3¢PEeKTUBHOCTH 1 SHEPTOCOEPEIKEHHUS B CUCTEMAX AJIEKTPOCHAOKEHUS

1. Onpenenenne ko3¢ duIMeHTa MOJIE3HOTO ICUCTBUS TPH IOCIEI0BATEILHOM
COEIMHEHUHU PJIEMEHTOB CUCTEMBI

2. Onpenenenne kod3(puiMeHTa TOJIE3HOTO JEUCTBUS MPU MapPaIEIBLHOM CO-
€MHEHUU JIEMEHTOB CUCTEMBbI
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3. Onpenenenne kodhPuUIIMEHTA MOJIE3HOTO JASUCTBUS MPHU CMEIIAHHOM COEIH-
HEHHUH 3JIEMEHTOB CHCTEMBI

4. Onpenenenue KodOPUIIMEHTA TOJIE3HOTO JEUCTBHUSA CHUCTEMBI MAIWH IO TPO-
U3BOJICTBY CEIbCKOXO3SIICTBEHHOU MPOIYKIIUH

5. OmnpeneneHue NOTepb SHEPTUU B CUCTEME MAIIMH U O0OPYIOBAHUS 10 MIPOU3-
BOJICTBY CEIIbCKOXO35IMCTBEHHON MTPOTYKIINU

6. OnpenesieHHe SHEPrOEMKOCTH  MPOU3BOJCTBA CEIHCKOXO3IMCTBEHHONW IIPO-
TYKITUU

IIpumepHasi TemMa pacdeTHO-rpaguyeckoil padoTbl: «ABTOHOMHOE JJICK-
TpOCHAOXKEHUE

9

o0BekTa anekrpocHabxkenus (OIC)

PpacCnojIoKEHHOTO B (C HCIIOJIB30BAHHNEM
MecTopacnonoxenne O9C

H2C, IDC, I'DC, BOC, COC u rubpuIHON 2JIEKTPOCTAHITAN ).

B pacuetrHo-rpaduueckoil paboTe cOriacHO WHIUMBUAYATbHOMY 3aJaHUI0 U
METOJMYECKUM PEKOMEHAAIIUSIM HE00XO0IUMO MTPOU3BECTH BhIOOp au3enbHo# ([I2C),
ruapo- (I'2C), Betpo- (BOC), conmneunoit (COC) u rubpuaHON 1JII aBTOHOMHOTO
anekTpocHabxkeHus 3agannoro OOC.

Jlo BpIOOpa MCTOYHHMKA JIEKTPOCHAOKEHHUS TTPOBECTH aHAIU3 COCTOSHUS 00b-
€KTa AJIEKTPOCHAOKEHUS, ONPEICTUTh HA3HAUYCHUE U aKTyaIbHOCTh aBTOHOMHOMW CH-
CTEMBI 3EKTpocHaOkeHus. Jlanee mpoBeCTH: OMpeAesiCHUE AIEKTPUUYECKUX Harpy-
30K: BBIOOP MCTOYHUKOB DHEPTUM - IHEPTETHUECKOTO O0OPYIOBAHUS U DIEKTPOTEX-
HUYECKHX CPENICTB: IeHTpanu3oBaHHOro 3yekTpocHabxkenus (LIDC), I23C, I'OC,
B3C, COC u rubpuIHON 3JIEKTPOCTAHIIUY; pacue€T CTOMMOCTH 3JIEKTPUUECKOM IHEep-
ruu, BeipaboranHoit npu 1[DC, I3C, I'DC, BOC, COC; pa3paboTky cxem rudpu-
HOU 3JIEKTPOCTaHIIUU

N300pa3uth cyTouHbld rpaduk 3JIEKTpUUYeCKUX Harpy3ok O3. OyHIIMOHATb-
Hble cxeMbl ACD nipu 3nektpocHabx)eHnr ODC OT pa3IuYHBIX UCTOYHUKOB YHEPTHH;
miaH anekTpocHadxkeHus ODC oT rUOPUAHON 3IEKTPOCTAHIINYU, TPUHIUIIHAIBHYIO
CXEMY U CXeMY COEAMHEHUH IIHUTa YIPABICHUS THOPUAHON AIEKTPOCTaHLUEH.

6.1.4 Tlpumep KOHTPOJILHBIX BONPOCOB MO Pe3yJbTATAM BBINOJHEHUS U
3alUTHI pacdyeTHO-rpaguyecko padorsl nmo Jlekius Ne 2. ABTOHOMHBIE CUCTEMBI
anekTpocHabxenus ¢ [IBC, I'9C, BOC u CBC

1. UTo moHUMAIOT MOJ 3JIEKTPONPUEMHUKAMU U SIEKTPONOTPEOUTENIMU dIIEK-
TPUUYECKON SHEPTUH.

2. Kak omnpenensaercsa kauectBo anekrpuueckoit 3Hepruu no ['OCTam: 'OCT P
54149-2010 u I'OCT 32144-2013.

3. Kak ompenensieTcsi Ka4eCTBO SJEKTPUUECKON SHEPrUU TUOPUIHBIX DIIEKTPO-
CTAaHIIMM Ha OCHOBE BO30OHOBIISIEMBIX MCTOYHUKOB IHEPTUHM, MPEIHA3HAYEHHBIC IS
CEJIbCKOM 3IeKTpUUKAIUH.

3a. Kakue aHanm3aTophl MOKA3aTENIEl KadecTBa JJIEKTpO3HEeprun Bbl 3Haere
(Fluke, Binom, ...).

4. Kak onpenensitoTcsi pacyeTHbIE Harpy3KkH 1o rpadukaM 3JeKTPUUYECKUX HArpy-
30K, M0 BEJIMYUHE HATPY30K OTAEIBHBIX JIEKTPONPUEMHUKOB WU 3JIEKTPONOTpeOuTE-
JIEH.

19



4a. Kak onpenenstorcss CyMMapHbIe Harpy3ku ¢ moMoubo Kanbkynsarop pacuera
MOIIHOCTH 3JIEKTPOCTAHIIUH.

5. Kak mpou3BoiuTcst BBIOOp anmapaToB 3allUThl U MIPOBEPKA UX UYBCTBUTEIBHO-
CTH TIpU OJAHO(A3HBIX K.3.

6. Kak npousBoauTCcs pacdyeT U BbIOOp BHYTPEHHUX MPOBOJIOK AJIEKTPONPUEMHU-
KOB.

7. Kak mnpousBoAMTCS pacdyeT U BBHIOOpP MapaMeTpPOB  SIEKTPUUECKUX CeTel
0,38/0,22 kB u onpezaeneHue NoTepb HAPSAKEHUS.

8. Kak nmpou3BoauTCs pacyeTr nmoTeph MOUTHOCTU U SHEPTUU B DJIEKTPUUYECKUX CE-
Tel HanpsbkenueM menee 1000 B.

8a. Kak mpou3BOIHUTCA pacdyeT MOTEPh MOIIHOCTH C MOMOIIBIO KOMIUIEKCA MPO-
rpaMM MO pAaCUeTy U aHAINU3y NMOTeph dekTpodHeprun «PTII 3.

9. Kak onpenensercs K03 QUIIMEHT MOIITHOCTH CUCTEMbI 3JIEKTPOCHAOKEHUS

1. Hepequb BOIIPOCOB, BLIHOCUMbIX HA MPOMEKYTOYHYIO aTTECTAIIUIO

(8 cemecTp: 3K3aMeH):

1. CocTostHuE NEKTPOCHAOKEHUS YIAJIEHHBIX dJIeKTponoTpeduTeneit. Mecto

U POJIb CKBO3HBIX IU(PPOBBIX TEXHOJIOTUN B JIEKTPOCHAOKEHUU yIAICHHBIX AJICK-
TPONOTPEOUTEIICH.

2. IToHATHS: IEHTPATU30BAHHOTO, aBBTOHOMHOT'O (JICIIEHTPAIM30BAHHOT0) U pe-

3€PBHOIO AJIEKTPOCHAOKEHUS CTAIIMOHAPHBIX 0OBEKTOB, CUCTEMBI DJIEKTPOCHAOXKE-
HUS C pacrpeieIeHHON reHepanuu u uutepuet suepruu (IDEA).

3. Ouenka kauectBa anekrpudeckoil 3Hepruu no ['OCT 32144-2013 u I'OCT

P 54149-2010.

4. Kareropun TpeboBaHMI K MOKa3aTeNIsIM KaueCcTBa B JIeIIETPATU30BAHHBIX CH-

creMax anekrpocHabxkenus mo 'OCTawm P 56124.1-5-2014.

5.0npenenenne ko3P hUIueHTa moJIe3HOr0 UCIOJb30BaHUS U TIOTEPh SHEPTUU

IIpHu IOCIACA0BATCILPHOM U IIAPAJJICIIBHOM U CMCIIaAHHOM (HOCJ’ICI[OB&TCJ'IBHO-
HapaHJ'IeJ'IBHOM) COCAMHCHUHN SHEPICTUUCCKUX YCTAHOBOK U O60py,7_IOBaHI/ISI.

6.0npenenenre Y HEProeMKOCTH IPOU3BOJICTBA CEIIbCKOX03SUCTBEHHOMN MPO-

TYKLIHH.

7. OnpeneneHrue KayecTBa JEKTPUUYECKON SHEPIUU THOPUIHBIX JIEKTPOCTAH-

MY HAa OCHOBE BO300OHOBIISIEMBIX HCTOYHUKOB HHEPIUM, MPEAHA3HAUCHHBIX IS
CEIbCKOM NEKTpUPUKAIUH.

8. OmnpeneneHne 3IEKTPUUECKUX HArpy30K Mo rpadukaM HArpy3oK, MO BeEJH-

YUHC HArpy30K OTACJIBbHBIX JJICKTPOIIPUCMHHKOB WJIH 3J'ICKTpOHOTpC6I/ITeJ'I€I\/,I Hn Huc-
IMOJIb30BAHUECM KAJIBKYJIATOP pacucTa MOITHOCTH CYMMapHOﬁ Harpys3ku.

9. OnpeneneHrie napaMeTpOB BHYTPEHHUX MPOBOJIOK JIEKTPOIIPUEMHHUKOB.
10. Onpenenenue mapameTpoB anekrpudeckux ceteit 0,38/0,22 kB u omnpene-

JICHHUC IIOTCPb HAIIPAKCHUA.

11. Onpenenenrie mOTEph MOIIHOCTA M JYHEPrUU B DJIEKTPUUYECKUX CETEH
Hanpsokeauem meree 1000 B ¢ ucmonszoBannem koMiuiekca nporpamm PTIT 3.
12. Beibop u npoBepka cpabaTbIBaHUS anmnapaTypbl 3alIUThI: aBTOMAaTUYECKUX

BBIKJIFOUATENEH U IpeoXpaHuTeNel Mpu 0AHO(PA3HBIX KOPOTKUX 3aMBbIKAHUSIX.

13. YCcTpoiCcTBO, IPUHIMIT ACHCTBUS CUCTEM DJIEKTPOIUTAHHUS aBTOMOOWIICH,

3JIEKTPOABTOMOOUIICH
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14. YcTpoicTBO, NPUHLUMN AEWUCTBUS CUCTEM 3JIEKTPOMUTAHUS TPAKTOPOB,
3JIEKTPOTPAKTOPOB

15. IIpon3BOACTBO TPAAULIMOHHBIX OPTaHUYECKUX BUIOB TOILIHB.

16. Cucrema MamimH U 000pyJOBaHUS ISl IPOU3BOACTBA BO30OHOBIIIEMBIX
BHUIOB TBEPABIX TOIIUB: (TIEJIJIET U OPUKETOB).

17. Cucrema MamimH 1 000pyJOBaHUS /ISl IPOU3BOACTBA BO30OHOBIIIEMbBIX
KUJKUX BUAOB TBEPABIX TOIUIUB: (OMO3TaHOIA U OMOIU3ENS).

18. CucteMa MamvH ¥ 000PYIOBaHUS 1JI MPOU3BOACTBA BO3OOHOBIISIEMBIX
ra3000pa3HbIX BUJIOB TBEPIbIX TOTUIMB: (OMoOra3a u reHepaTOpPHOTO rasa).

19. YcTpoiicTBO M NPUHIMI ACHCTBUS DJIEKTPOCTAHIIMNA C TEIIOBBIMH JIBUTA-
TESMHU

20.060cHOBaHUE U BBIOOP MOIIHOCTH JIEKTPOCTAHIINU C TEMIOBBIMU
JIBUTATEIISIMU

21. Kiaccudukanus 3J€KTpOarperatoB M 3JIEKTPOCTAHIUNA C TETJIOBBIMHU
JBUTATENSIMU: OCH3WHOBBIMH, IU3EIIbHBIMH, Ta30/IU3EIbHBIMU, Ta30TYPOMHHBIMU U
ra30MOpPIIHEBBIMH.

22. CreneHb aBTOMAaTU3ALUH AJIEKTPOATPETATOB U JIEKTPOCTAHIIUHN C TEILIO-
BBIMHU JIBUTATEIISIMU.

23. ABTOMaTHM4YECKOE W ABTOMATU3UPOBAHHOE YIIPABJICHUE IICKTPOCTAHIIU-
SIMU C TEIJIOBBIMU JBUTATEIISIMH.

24. CucteMbl aBTOMAaTHYECKOTO PETYJIUPOBAHUSA IJIEKTPOArPEraToB C TEN-
JIOBBIMU JIBUTATENIIMU MIPU UX MapalijieabHON padoTe.

25. YcTpOHCTBO, NPUHLMI JACHUCTBHS JJIEKTPOXHUMHYECKHX AKKyMYJSATOPOB
AIETPUUECKON SHEPTUH

26. YCTpOWCTBO, NMPHUHUHUIN JEUCTBUS TUAPOAKKYMYJIATOPOB 3JIEKTPUUYECKOMN
SHEpPrUU

277. YCTpONCTBO, IPUHLHNI IEUCTBUS MAXOBUKOBBIX aKKyMYJISITOPOB

28. AKKyMyJIUpOBaHUE AIEKTPUUECKON SHEPTUH C OMONIBIO CKATOrO BO3AyXa

29. YCTpOMCTBO, MPUHILMUIT AEUCTBUS BOJOPOJHOIO HAKOMMUTENS AJIEKTpUYE-
CKOU 3HEpruu

30. YcTpoiicTBO, MpUHIIUN ASHCTBUS HMCTOYHHUKOB OecriepeOOMHOr0 MUTAHUS
(371eKTpOCHAOXKEHUS ).

31. YcrporictBo, npuniun aeictBuss MUHU-I'DC u mukpo-I'9C aBTOHOMHBIX
CUCTEM DJIEKTPOCHAOKEHHUS.

32. Pacuer u Bp1OOp MomHOCTH ['9C aBTOHOMHBIX CUCTEM DJIEKTPOCHAOXKEHUS.

33.Knaccuduxanuss Munu-I'9C u Mukpo-I'SC aBTOHOMHBIX CHUCTEM 3JIEKTPO-
CHA0KEHHUS.

34. Ouenka sHeproddpdexTuBHOCTH padboThl [ DC aBTOHOMHBIX CHCTEM dJICK-
TPOCHAOXKEHUS.

35. IlepcnieKTUBBI pa3BUTHA THAPOIHEPTETUKH CTPAHBI.

36.0ueHka ruIpOIHEPreTHIECKUX PECYPCOB 0 peruoHam Poccum.

37.  YCTpOWCTBO, MPUHIUIT JECUCTBUSI BETPOIHEPIrETUUECKUX YCTAHOBOK aB-
TOHOMHBIX CUCTEM 3JIEKTPOCHAOKEHUS.

38. Kiaccudukanus BeTpOIHEPTETUUECKUX YCTAHOBOK aBTOHOMHBIX CUCTEM
AJIEKTPOCHAOKEHHUS.

39. Pacuer u Bb160p MoiHOCcTH BOC ¢ ucnonb30BaHUEM MPOrPAMMHOTO Ma-
keta WindPRO u xomnbroTepHbix 6a3 meteoganHeix NASA, Meteonorm..
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40. Omnenka 3HeprodhPeKTUBHOCTH PabOTHI BETPOIICKTPOCTAHIIUUA C HC-
MoJib30BaHueM nporpammuoro nakera WindPRO.

41. IlepcneKTUBBI pa3BUTHUS BETPOIHEPTETUKU CTPAHBL.

42. OueHka BETPOIHEPrETUUYECKUX PECYpPCOB MO permoHam Poccum ¢ uc-
MOJIb30BaHUEM KOMIBIOTEPHBIX 0a3 MeTeoaHHbiX NASA, Meteonorm.

43.  YcTpoHCTBO, IPUHUINN ACHCTBUS COJHEUHBIX SJICKTPOCTAHIIU.

44. Knaccu¢ukanusi COJHEYHBIX 3HEPrOyCTAaHOBOK CHUCTEM aBTOHOMHOTO
SHEProCHaOXKEHUS.

45. Pacuert u BpiOOp MoimHOCcTH COC, UCNIONIB30BAHUEM MPOTPAMMHBIX T1a-
keToB PVsyst, Excel u komnbrotepubsix 6a3 Mmeteoianabix NASA( Meteonorm).

46.  Onenka >HeprodhPeKTUBHOCTH padOTHl COJHEUYHOM AIEKTPOCTAHIIMH C
HCTIIOJIb30BAHUEM MPOTPaMMHOTO nakera PVsyst

47. llepcnieKTUBBI Pa3BUTHUS COJTHEUYHOW SHEPTETUKHU CTPAHBI.

48. OueHka COJHEYHOM pajualuu 1o peruoHam Poccuu, ¢ HMCHOIB30BaHU-
€M KOMIBIOTEpHBIX 0a3 MeTeoianHbiXx NASA, Meteonorm.

49.  YcTpoicTBO, MIPUHLININ AEUCTBUS THOPUIHBIX SJEKTPOCTAHIIUH.

50.  YcTpoMCTBO, MPUHIMII IEUCTBUS KOTEHEPALIMOHHBIX YCTAHOBOK

51. Pacuer u BbIOOp MOUIHOCTH MCTOYHUKOB SHEPTUU THOPHUAHBIX AJIEKTPO-
CTaHIIUH.

52. OueHka 3HEpProdPPeKTUBHOCTU PAOOTHI THOPUAHBIX FTEKTPOCTAHIIUM.

53. Ouenka 3HeprodPheKTUBHOCTH pabOThl KOTE€HEPAITMOHHBIX YCTAaHOBOK.

54. Kunaccudukanusa ruOpugabix ACO u cuctem pacnpeiesieHHON reHepa-
MU C BO30OHOBISIEMBIMM UCTOYHUKAMHU SHEpPruM (cosiHeuHbiMu Oatapesimu, BOC,
I'DC unum ux COBOKYITHOCTBIO).

55. IlepcriekTuBBI pa3BUTHA CUCTEM JECUECHTPAIM30BAHHOTO, aBTOHOMHOTO

ANIEKTPOCHAOKEHUS ¢ pacnpeeneHHon renepanueit u Matepuet sneprun (IDEA).

56.  YcTpoilcTBO, MPUHITUI ACHCTBUS, pacuyeT U BHIOOP aBTOHOMHBIX CUCTEM
ANEKTPOCHAOKEHUS C TOIJIMBHBIMU 3JIEMEHTaAMU.

57.  YcTpoHCcTBO, MPUHIIMN JACHCTBUSI, pacueT U BHIOOP aBTOHOMHBIX CUCTEM
AIEKTPOCHAOKEHHUS C BOJOPOAHBIMU HAKOIIUTEIISIMHU.

58.  YcTpoilcTBO, MPUHIIMN JAEUCTBUS, pacyeT U BHIOOP aBTOHOMHBIX CHCTE-
MBI JIEKTPOCHAOKEHUS C T€OTEPMATbHBIMU UCTOYHUKAMU SHEPTUH.

59. Cxema nipencrapienus apxutektypsl Uatepuet sneprun (IDEA)

60. IIpuHUUI MOCTPOEHUS CUCTEM JEUEHTPATU30BAHHOIO AJIEKTPOCHAOKE-
Hue ¢ aneMentamu Uutepnet sneprun (IDEA)

6.2. Onucanue nokasarejied 1 KpUTepUeB KOHTPOJIA YCIIEBAEMOCTH, ONMCAHUE
LIKAJ OLleHUBAHUA
JIns olleHKW 3HaHWM, YMEHUH, HAaBBHIKOB U (OPMUPOBAHUS KOMIIETCHIIUU IO
TUCHUIUINHE «ABTOHOMHBIE CUCTEMBI AJIEKTPOCHAOKEHUSD MPUMEHSETCS TPaauLH-
OHHAsl CUCTEMa KOHTPOJS U OLIEHKU YCHEBAEMOCTH CTYIEeHTOB. Kpurepuu BbICTaB-
JIEHUS OLIEHOK IO AK3aMEHY [0 YEeThIPEeXOaNIbHOM CUCTEME: «OTIUYHO», «XOPOIIO»,
«YJIOBIIETBOPUTEIHLHO», «HEYIOBIETBOPUTEIHLHOY» MIPEACTABICHBI B Ta0IUIIE 7.
Tabnuna 7
Kpurepuu oueHku pe3yJbTaToB 00yuyeHHs] (IK3aMeH)
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OuneHka

Kpurtepun onenuBanus

Boicokui
YPOBEHb «5»
(oTaIMYHO)

OLIEHKY «OTJIMYHO» 3aCITy’KUBACT CTYICHT, IIyOOKO M MPOYHO
OCBOMBIIMI 3HAaHUs, YMEHHUs, KOMIICTCHIIUU U TECOPETUYECKUM Mare-
pua, U3JIararolui ero NCYEPIbIBAIOLIE, IT0CIEI0BATEIbHO, CUCTEMHO
U JIOTUYECKH CTpOHHO. CTYJEHT, BHIOJHUBLIMKM U 3allUTUBLINI pac-
4eTHO-rpaduuecKyo paboTy Ha BBICOKOM KaueCTBEHHOM YpPOBHE; HE
3aTPyAHAETCS ¢ OTBETOM IIPU BUJIOU3MEHEHUU 3a1aHHUs; CIPABIISIECTCS C
HECTaHJapPTHBIMM 3aJa4aMM, BOIIPOCAMM U JPYTMMU BHUJAMHU IIpUMeE-
HEHHUs 3HAaHUW; [IPU U3JI0’)KEHUH MAaTepUalla BIIaJeeT TEPMUHOJIOTUEN U
CUMBOJIMKOM M3y4aeMOM NHUCLUMIUIMHBI; IIOKa3bIBACT Pa3HOCTOPOHHHUE
3HaHUS OCHOBHOM M JIOIIOJIHUTEIBHOM JIMTEPATypbl; NPAKTUUECKUE
HaBBIKH NMPO(ECCHOHAIBHOTO NMPUMEHEHHUs] OCBOCHHBIX 3HAHUH cop-
MHPOBAHBI.

KoMnerennum, 3akperi€HHbE 3a AUCHMUILUIMHON, copMmupo-
BaHbl HA YPOBHE — BBICOKHM. .

Cpennmnii
YPOBeHb «4»
(xopoo)

OLIEHKY «XOPOLLO» 3aCIIy’KUBAET CTYyACHT, NPAKTUYECKHU IOIHO-
CTBIO OCBOMBLIMI 3HAHUS, YMEHHS, KOMIIETEHUIUH U JIOTUYECKHU IIpa-
BWIbHO H3JArarolldii TEOPETUYECKUN MaTepuall, HE JOIMYCKAarOIIHI
CYLIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC; BIAJCIOIIMN Tep-
MHHOJIOTUEN U CUMBOJIMKOW U3y4aeMOW JUCUUIUIAHBI P U3JI0KEHUU
Marepuana. CTyAeHT, BBINOJHUBIIMNA © 3alIUTHBIIMN pPacuyeTHO-
rpaduueckyro paboTy; YCBOUBIIMI OCHOBHYIO JINTEPATYypy, PEKOMEH-
JOBaHHYIO TPOrPaMMOM JAHCHUIUIMHBL, OOJAArOMNUA OCHOBHBIMU
npodecCHOHATLHBIME KOMIIETEHIIMSIMU; B OCHOBHOM C(OPMHUPOBAI
MPAKTUYECKUE HABBIKU.

KoMnerennum, 3akperi€HHbIE 3a JUCHUILUIMHON, copMmupo-
BAaHbI HA YPOBHE — JOCTATOYHbIN M BbIIIIE.

IoporossIiit
YPOBeHb «3»
(ynoBJjeTBo-
pUTEJIbHO)

OLICHKY «yJO0BJICTBOPHUTEJIBHO» 3aCIIy’KHUBACT CTYJEHT, 4aCTHUY-
HO ¢ Tpo0eTaMy OCBOMBUIMIA 3HAHUSA, YMEHHUS, KOMIETEHIIUN U TEOpe-
THYECKUH MaTepHaj TOJIBKO MO 00s3aTeIbHOMY MHHUMYMY COJepiKa-
HUSl NPEAMETA, ONPEAEICHHOMY MPOrpaMMOM IUCUUIUIMHBI, BBIIOJI-
HUBIIMN ¥ 3alIUTHBIIUI pacueTHO-Tpaduyeckyto paboTy; 3HaAHHUS OC-
HOBHOH JIUTEPaTypbl, PEKOMEHJOBAHHOM IIPOrpaMMO#, OTPHIBOYHBI U
He cucteMHbl. CTyIeHT IOIyCKaeT HETOUHOCTH B OTBETE, HEJOCTATOU-
HO TIPaBUJIbHBIE (POPMYJIMPOBKH, HAPYIICHUS TOCIEIOBATEIBHOCTH B
U3JI0KEHUU MaTepHaia, YeTKOCTh U YOeIUTeNIbHOCTh OTBETa BhIpaxe-
Ha cnabo, MCHBITHIBAET 3aTPYAHEHUS B BBIOJHEHUM THUIOBBIX MpPaK-
THYECKUX 33JaHHi, HEKOTOPBIE MPAKTUUECKUE HABBIKU HE CHOPMHPO-
BaHBI.

KoMnerennum, 3akperi€HHbIE 3a AUCHUILUIMHON, copMmupo-
BaHbI HA YPOBHE — 10CTATOYHBIH.

MuHuMAJIb-
HBIH YPOBEHb
«2»
(HeynoBJIe-
TBOPHUTEJIb-
HO)

OLICHKY «HEYI0BJETBOPUTEJBHO» 3aClly’KHUBAaeT CTYICHT, He
OCBOMBUIMI 3HAaHUs, YMEHUs, KOMIIETCHIIMM U TEOPETUYECKUN Mare-
puai; He IoKa3ajl IPaBUIbHOIO IOHUMAaHHUs CYIIECTBA 3K3aMEHAL[MOH-
HBIX BOIIPOCOB; HE 3HAET 3HAYUTEIILHOW 4YaCTH OCHOBHOI'O MAaTEpHANIa;
JIONyCKAaeT NPHUHLUIINAIbHBIE OIIMOKM IPHU BBIIOJHEHUH THIIOBBIX
npakTUueckux 3agaHuil. CTyJEeHT, BBINOTHUBLIIMN M 3alUTUBIIUN
pacueTHO-rpadudeckyto paboTy; OCHOBHasl JHTEparypa 1o mpooiie-
MaM Kypca He YCBOEHA, MPaKTHYECKUE HAaBBIKK HE CPOPMUPOBAHBI.

Kommnerennuu, 3akperui€éHHble 32 JUCLUILUINHON, He cpopmu-
POBaHBI.
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7. Y4eOHO-MeTOAMYECKOE U HH(pOPMALMOHHOE obecneueHue
AMCHHUTIIAHBI

7.1. OcHOoBHas JiUTEpaTypAa.
l. OcMoHOB O.M. O6mas AHEPreTHKA: y4ueOHOe nocobue
[http://elib.timacad.ru/dl/local/Loca/186pdf/info] — M.: PTAY-MCXA
nMm. K.A. Tumupssesa, 2015 — 98c.
2. Jlemunckas T.b., HaymoB U.B. DnekTpocHaOXeHUE CENbCKOTO X035MCTBA. — M.:
BUBKOM, TPAHCIJIOT', 2015. — 656c.

7.2. lonoIHUTEIbHAS JIUTEpaTypa
1. Beictpunkuii, I'. ®@.. O6mast suepreruka [Tekcr] / I'. @. BeicTpurkuii. - 3-e usm.,
crep. — M. : KHOPYC, 2013. — 296 c.
2. beictputikuii, [ ®. Ocnossl suepretuku [Texcr] / I'.®. beictpunkuit. — M. : TH-
®PA-M, 2006. — 278 c.
3. OcmonoB O. M. HetrpaauiimonHusie BO30OHOBIIsIEMbIe UCTOUHHUKHU dHEprun / O. M.
OcmonoB. - M. : U31-Bo PT’'AY - MCXA uMm. K.A. Tumupssena, 2015. - 102 c.
4. BoggaauukoB B. T. OxoHOMHYecKas OLIEHKAa MPOEKTHBIX PEIICHHN B SHEPTETHUKE
AIIK [Tekct] / B. T. Bogsguaukos. — M.: KonocC, 2008. — 264 c.
5. IlpaBuna ycTpoiicTBa 3JIEKTPOYyCTaHOBOK. Bce nmeiicTtByromue pasgensl [1YD-6 u
ITYD- 7. 6 u 7 u3n. — HoBocubupck: Hopmatuka, 2019 — 462 c.
6. Kanuranos, /I. B. Beenenue B MatLab: yue6noe nocobue / JI. B. Kanuranos, O.
B. KanuranoBa. — Hwxnuit Hosropon : HHI'Y um. H. U. Jlo6aueBckoro, 2016. —
65 c¢. — Texkcr : snekTponHsiid // JlaHb : 3ME€KTPOHHO-OMONMOTEUHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/153039 (mata obOpamenus: 26.01.2022). — Pexum
JOCTyMa: JAJIsl aBTOPU3. TTOJIH30BATEIICH.

7.3. HopMaTuBHBIE TIPABOBbIE JOKYMEHTbI

1. T'ocynapctBeHHas nporpamMmma « JHEprocOEpekeHUe U MOBBIIICHUE YHEPTETHYEC-
ckoit adpexTuBHOCTH Ha mepuoA a0 2020 roga». YTBepxkaeHa pacnopsikxenuem [Ipa-
BUTeNIbCTBA PD No 2446 —p o1 27.12.2010.
2. DHepreruyeckas crparerus Poccun Ha iepuona 10 2030 roga. YTBepkaeHa pacmo-
psoxenueM lIpaBurenscrBa PO Nel715-p ot 13.11.2009 1.
3. DHepreTuyeckas CTpaTerus celIbCKOro X03sicTBa Ha epuo 10 2020 roxa. /
10.®. Jlauyra, 3arunaisio B.1. u ap. — M.: THY BU3CX, 2009r. — 64c.
4. Vxa3 Ilpesunentra Poccuiickoit ®eneparuu Ne 490 ot 10 oxtsa6ps 2019 rona
«O pa3BUTHH UCKYCCTBEHHOro MHTeiUiekTa B Poccuiickoii @enepanun» chopmupo-
BaH (eqepanbHbIil IpoekT «VICKyCcCTBEHHBIN MHTEIIEKT.
5. lloctanoBnenue Ne 493-C® Cosera Denepaunn peaepanbHoro codpanus PD
«O xone peanm3anuy HarMoHaabHOTO TpoekTa «l{udpoBas sxonomuka Poccurickoi
Oenepanuu oT 4 utoHsA 2019»». Mocksa ot 18 Hos0ps 2020 roxa.
6. Pacnopstkenne — IlpaButenbctBa  Poccmiickoit ~ @enepauuu  Ne3971-p
o1 29.12.2021 r. «Ctparermdyeckoe HampapjieHHe B oOiacTu mudpoBoil TpaHchop-
MaIuyd OTpaciell arpoNpOMBIIIJICHHOTO M PHIOOXO03IMCTBEHHOTO KOMILJIEKCOB P®
Ha nepuon 10 2030 roga»
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http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=GKNIGI&P21DBN=GKNIGI&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%B8%D1%86%D0%BA%D0%B8%D0%B9,%20%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%B8%D1%86%D0%BA%D0%B8%D0%B9%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=GKNIGI&P21DBN=GKNIGI&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D1%8B%D1%81%D1%82%D1%80%D0%B8%D1%86%D0%BA%D0%B8%D0%B9,%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://webirbis.timacad.ru/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=GKNIGI&P21DBN=GKNIGI&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%BE%D0%B4%D1%8F%D0%BD%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%92%D0%BE%D0%B4%D1%8F%D0%BD%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%A2%D0%B8%D0%BC%D0%BE%D1%84%D0%B5%D0%B5%D0%B2%D0%B8%D1%87

7.TOCT 32144-2013. MexrocyaapCTBEHHBIN CTaHAAPT. DIICKTPUUECKAs SFHEPTUS
CoBMECTUMOCTh TEXHHUUECKUX CPEACTB AeKTpoMaruuTHas. HopMbl kauecTBa 3jieK-
TPUYECKOM SHEPTUHU B CUCTEMAX AJIEKTPOCHAOXKEeHUs 0011ero Ha3HayeHus. [{aTa BBe-
neansa 01.07.2014.

8. T'OCT P 54149-2010 Dnexrpuueckas 3Heprusi. COBMECTUMOCTh TEXHUYECKHUX
CpeACTB AeKTpoMarHuTHasi. HopMbl kauecTBa 31E€KTPUUECKON SHEPTUU B CUCTEMAX
aneKTpocHabx)eHus oomero HasHaueHus. Jlata BBeaenus 01.01.2013.

9.TOCT P 56124.1-2-2014. Bo3zo6HoBasieMas 3HepreTrka. [ mOpumaHbie 371eKTpo-
CTaHIIMM Ha OCHOBE BO300OHOBIISIEMBIX UCTOYHUKOB YHEPTUHU, NTPETHAZHAYEHHBIE IS
cenbckoit anekTpudukanuu. Pexkomennanuu. Yacts 2. 13 TpeboBanumii no knaccudu-
KaIluM cUcTeM 3eKkTpocHaOxenus. Jlata BBenenus 01.07.2016.

10. 'OCT 17703-72 «Anmapatsl 3JEKTPUYECKNE KOMMYyTalMOHHbIE. OCHOBHBIE I10-
HATUA. TepMUHBI U onipeaeneHus». Jlata nocinennero uameHenus: 21.12.2017.

11. TOCT IEC 60947-6-1-2016 «Anmapatypa pacupeAeiacHus U yIpaBJIeHUs HU3KO-
BoJIbTHas». YacTtsk 6-1. Jlata mocnennero uamenenus: 21.12.2017.

12. TOCT P 50030.2-2010 (M3K 60947-2:2006) «AnnapaTypa pacnpeeaeHust 1
yIpaBlieHUs] HU3KOBOJIbTHAsA. YacTh 2. ABTOMaTUYECKUE BhIKIIIOUaTen» /lata BBe-
neansa 2012.01.01.

13.TOCT P 50030.4.1-2012 (MDK 60947-4-1:2009) «Anmnapatypa pacupeaeiieHus
U ynpaBieHus Hu3koBosibTHas. Yacts 4. Kontakrops! u myckatenu. Pazaen 1.
DIIEKTPOMEXAHNYECKUE KOHTAKTOPHI U myckartenu» Jlata BBeaenus 2013.07.01.

14. TOCT 16308-84 (CT C3B 4150-83) «Pene anekTpoTemnioBbie TOKOBbIE. O0IIHE
TeXHHUYECKue ycnoBus». [lata BBegenusa 1995.01.01.

15. TOCT P 50807-95 (MOK 755-83) «YcTpoiicTBa 3allIUTHBIE, YIIpaBIsIeMbIe TU(-
(dhepeHIanbHBIM (OCTaTOYHBIM) TOKOM. O0I1IHe TpeOOBAHHUSI U METOABI UCTIBITAHUI.
Jara BBenenus 1996.01.01.

16. TOCT P 51086-97 «/latunku u nmpeoOpazoBaTenu GU3NIECKUX BEIUUHUH DIICK-
TpoHHbIE. TepmuHsbl u onpenenenus». Jlara Benenus 1998.07.01.

17.TOCT P 55630-2013/IEC/TR 62066:2002 «IlepenanpsikeHus: UMITYJIbCHBIE U
3allKTa OT MepEeHANPsHKEHUN B HU3KOBOJIBTHBIX CUCTEMaX MEpPEeMEHHOro Tokay Jlara
BBeqeHus 1996.01.01.

18. TOCT P 52736-2007 «KopoTkue 3aMbIKaHHS B 3JIEKTPOYCTAaHOBKaX. MeToIbl
pacueTa AIeKTPOANHAMUYECKOTO U TEPMUUYECKOTO JACHCTBUS TOKA KOPOTKOI'O 3aMbl-
kanus»» /lata BBenenus 2008.07.01.

19. Pa3zButne mmudporoit skoHomuku B PO. IIporpamma mo 2035 roga. YTBepxkaeHa
pacnopsbkenueM [IpaButensctBa PO ot 28.07.2017 Ne 1632-p. 2. 'OCT 32144 2013.

7.4 MeToauuecKue yKa3aHusl, peKOMeHIAMH U APyrue MaTepuajbl K
3aHATHAM

dopmamMu OpraHu3anu yd4eOHOro mpoliecca MO AUCHUILIMHE «ABTOHOMHBIC
CUCTEMBI JIEKTPOCHAOKEHUS» SBIISIOTCA JICKIIUU, Ta0OpaTOPHbIE Pa0OThI, MPAKTUYE-
CKHE 3aHSITUS, KOHCYJIbTAIlUU, CAMOCTOSITEIbHAS paboTa CTyIeHTOB. JIeKINK 1 mpak-
TUYECKUE 3aHSTUS MPOBOJATCS B rpynnax, JadopaTOpHbIe 3aHATUS MPOBOASTCA B
noarpynmnax. [lo Kypcy mpeaycMOTpEeHO pEIlIeHHE TUIIOBBIX 3a7a4 U BBINOJIHEHUE
pacueTHO-TpauueCcKOi pabOTHI.
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Ha JCKIHUAX H3J1aracrcs TeOpeTI/I‘IeCKHﬁ MaTcpuall, NPAaKTUUYCCKHUC 3aHATUA U
na60paT0pHHe 3aHATHUA IPOBOAATCA AJIA 3aKPCIUICHUA TCOPCTHICCKUX 3HAHUH.

8. Ilepeyenb pecypcoB HHGPOPMALNMOHHO-TEJIEKOMMYHUKANIMOHHONH CETH
«/HTepHeT», HEOOXOAUMBIX IJISI 0CBOEHH S JUCHUILTUHBI

Iporpammebl: mporpamMmHas cpeaa Microsoft Office; Mathcad; AutoCAD;
1. IIporpaMMHBIN TPOAYKT AJiA MPOoeKTUpoBaHus porornexkrpuueckux cucteM. URL:
http://www.pvsyst.com/en/software (nara oopamenus 10.05.2022).
2. IlporpamMHbIii IPOAYKT, 6a3a MeTeogannbix. URL: http://www.
meteonorm.com/en/downloads (mata o6parmenus 10.05.2022).
JJIeKTPOHHbIE HHTEPHET pecypchbl TEXHUYECKUX ONOJIMOTEK:

1. http://window.edu.ru/window/library?p_rid=40470 (DieKTpoTeXHUKA U
ANEKTPOHUKA: yueOHOe mocooue) (OTKPBITHIN JOCTYM);

2. http://www.kodges.ru/ (TEKCTbl KHUT TO 3JIEKTPOTEXHUYECKUM JAUCIUTLIHU-
HaM, B OCHOBHOM, B (hopmarte .pdf ayist 6ecriaTHOro nepekaynBanusi) (OTKPBITHIN J10-
CTYI);

3. http://www.electrolibrary.info (31ekTpoHHas dIEKTpOTEXHUYECKast OMOIHO-
TeKa) (OTKPBITHIN JOCTYII);

4. http:// www.edu.ru/ (PenepanbHbiii mopTan «Poccuiickoe 0dpa3zoBaHue»)
(OTKpPBITHIN JOCTYM);

5. http://school-collection.edu.ru/ (Penepanpruoe xpanwnuiie «Equnas xon-
neKius HuPpoBbIX 00pa30BaTEIbHBIX PECYPCOBY») (OTKPBITHINA JOCTYM);

6. http://docs.cntd.ru (DnexTpoHHBIH (HOHJ TPaBOBOK U HOPMATHUBHO-
TexHuueckoit nokymentanuu «Konexc-Texakenept») (OTKPBITBIN JOCTYM);

7. https://www.gost.ru/portal/gost//home/standarts («Poccranmapt», opuiu-
ANBHBIN TTEPEYCHD ICUCTBYIONNX CTAHAAPTOB U PETIAMEHTOB) (OTKPBITBHINA JOCTYII);

8. https://cyberleninka.ru Hayu. snexrponHas oubnuoreka «KubepJlennnka»

9. Maremaruueckas mporpamma ¢ rpaduueckum pegaktopom SMath Studio
https://ru.smath.com/

10. AmronoB A.H. OnnaitH OnekTpuk: HTepakTUBHBIE paCYEThl CUCTEM 3JIEK-
tpocHaOxkenus URL: http://online_electric.ru/ (nata oopamenus: 10.05.2022).

11.Kanekynstop pacuera MOILIHOCTH AJIEKTPOCTAHLIUU
https://www.energocontinent.ru/raschet-moshhnosti (mara obpamenus: 10.05.2022).

Nudopmanmnonnsie ueHTpbl Poccun

c) Bcepoccuiickuii ”HCTUTYT Hay4YHOU U TexHuuyeckoi nHpopmarmu PAH (BUHU-
TU PAH) (uatepHeT-pecypc) (OTKpPBITBIN T0CTYy).
d) Bcepoccuiickuil HayuHO-TexHHUYeCKUU nHPpopmMaronusiid neHTp (BHTU-Llentp)
(uHTEpHET-pecypc) (OTKPHITHIA JOCTYII).
e) 3amwmra unremwekryaabHoi cooctBeHHOCTH (POCITATEHT) (MHTEpHET-pecypc)
(OTKpBITBIN AOCTYII).
f) Poccuiickuii HayuHo-TexHMueckui 1eHTp no cranaaptuzanuu (CTAHIAPTUH-
®OPM)_(unTepHer-pecypc) (OTKPBITHIN 10CTY).

Karanorun »j3iexkrpoodopynosanus ¢upm: KDOA3; Cumenc; lnainep-
anekTpuk; OBeH, Jlerpann, Jlexpadt u np.
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http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=68772
http://www.kodges.ru/
http://www.kodges.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
http://docs.cntd.ru/
https://www.gost.ru/portal/gost//home/standarts
https://cyberleninka.ru/
https://ru.smath.com/
https://www.energocontinent.ru/raschet-moshhnosti

- https://keaz.ru/ (OTKPBITEIA JOCTYII);

- http:/www.dekrafl.ru / (OTKpBITBI JOCTYII);

- http:/www.siemens.ru/ (OTKPBITBII JIOCTYII);

- http:/www.shneider-electric.ru/ (OTKPBITBIA JOCTYII);

- http:/www.nHalaep-3IeKTpUKA. PP (OTKPEITHIN JJOCTYII);

- http:/www.legrand.ru/ (OTKpBITEIA JOCTYII);

- http:/www.owen.ru/ (OTKPBITBII JIOCTYII).

ba3bl maHHBIX, HHPOPMAITMOHHO-CIIPABOYHBIC W IOMCKOBBIC CHUCTEeMBI. Orpe-
TSNSIFOTCS TIPETIoaBaTeIeM MIPU OPTaHU3aIUU CaMOCTOSTEIHHOU pabOThI CTY/ICHTA B
IIPOIIECCEe PEIICHUS KOHKPETHBIX HHKECHEPHO-TEXHOJOTHYECCKUX 33124

9. Ilepeyenb mnporpaMMHOro ob0ecneyeHUsi HW  HHGPOPMANUOHHBIX
CIIpaBOYHbIX CUCTEM
Tabmnuma 9
Ilepeyennb nporpaMMHOro odecrnedeHust
Ne Ha“MeHOBaHHeU HanmenoBanue Tun Tox
pa3aeJia yueOHOM ABTOp paspa-
n/n MPOrpaMMblI MPOrpaMMblI
ANCUUIIMHBI 00TKH
1. | CocrostHue Microsoft Word Odopmienue Microsoft 2010
INEKTPOCHAOKEHUS Microsoft Excel Pacuernas, Microsoft 2010
ANEKTPONOTpeOuTENCH COCTaBIICHUE
CTpaHbl, pacueT u TabIHIL
BEIOOD 2JIEMEHTOB AutoCad Cucrema Autodesc 2009
ANEKTPUIECKUX CETE U aBTOMATH3UPOBaH
OIICHKA UX HOTO
sHeprodhexTuBHOCTH MIPOCKTUPOBAHUS
(CAIIP)
Microsoft Word [Tpe3enrarus
Power Point Microsoft
Zoom BuneokonpepeH- 2010
1005051 Zoom Video
Communica- | 2016
tion
Miro Jamboard Bupryanpnas
Jlocka Miro
Google 2017
Electronics Work- MOJIETUPOBAaHUE
bench AIIEKTPUUYECKUX National
(Multisim) CXeM Instruments
Electronics | 2009
Workbench
Group
2. | Tema 2. ABTOHOMHbIE Microsoft Word Odopmienue Microsoft 2010
CHCTEMBI Microsoft Excel Pacuernas, Microsoft 2010
3IIEKTPOCHAOKEHHS, COCTARJICHHE
BKJIFOYasd 3JICKTPOCTAHIIUH TaGHI/H_[
MOGUITLHEIX MAIIIHH, C AutoCad Cucrema Autodesc 2009
TCIIJIOBBIMU ABUI'aTCIAMU,
3C, BAC, COC u aBTOMATH3UPOBaH
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https://keaz.ru/
https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Multisim&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=National_Instruments_Electronics_Workbench_Group&action=edit&redlink=1

HaAKOIIUTCISIMU HOT'O
SHCKTpI/I‘lCCKOﬁ OHCPIHUn POCKTUPOBAHUS
(CAIIP)
Microsoft Word [Tpe3enTamus
Power Point Microsoft 2010
Zoom Buneoxondepen-
1005051 Zoom Video
Communica- 2016
tion
Miro Jamboard Bupryanpnas
JHocka Miro
Electronics Work- Google 2017
bench MO/JICIIUPOBAaHUE
(Multisim) ANEKTPUUECKUX National
cXeM Instruments 2009
Electronics
Workbench
Group
Tema 3. Microsoft Word Odopmienue Microsoft 2010
JleueHTpain30BaHHOE Microsoft Excel Pacuernas, Microsoft 2010
ANEKTPOCHAOKEHUS COCTaBIICHUE
norpeduTene ¢ TaOJIAILL
UCTIOJIb30BaHUEM AutoCad Cuctema Autodesc 2009
THOPUTHBIX aBTOMATHU3UPOBAH
3JIEKTPOCTAHLIMMN. HOI'O
MPOEKTUPOBAHUS
(CAIIP)
Microsoft Word [Tpe3enTanus
Power Point Microsoft
Zoom BuneokonpepeH- 2010
1005051 Zoom Video
Communica- | 2016
tion
Miro Jamboard Bupryanpnas
JHocka Miro
. Google 2017
Electronics Work- MOJEJIMPOBAHUE
bench AIIEKTPUUYECKUX National
(Multisim) CXeM Instruments
Electronics | 2009
Workbench
Group
Tema 4. Cuctemsl Microsoft Word Odopmienue Microsoft 2010
LEHTPATN30BAHHOIO Microsoft Excel Pacuernas, Microsoft 2010
ANEKTPOCHAOKEHHSI C COCTaBIICHUE
pacrpeesieHHOU TaOJIAILL
reHepauueii u uareprer | AutoCad Cucrema Autodesc 2009
sHepruu (IDEA). aBTOMAaTU3UPOBAH
HOTO
MIPOEKTUPOBAHUS
(CAIIP)
Microsoft Word [Tpe3enTanms
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https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Multisim&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=National_Instruments_Electronics_Workbench_Group&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Multisim&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=National_Instruments_Electronics_Workbench_Group&action=edit&redlink=1

Power Point Microsoft
Zoom Buneoxondepen- 2010
1005051 Zoom Video
(;ommunica- 2016
tion
Miro Jamboard Bupryanpnas
JHocka Miro
Google
Electronics Work- MOJEJIUPOBAHUE 2017
bench AIIEKTPUUYECKUX National
(Multisim) CXeM Instruments
Electronics | 2009
Workbench
Group

10. Onucanume ™MaTrepuaJbHO-TEXHHYECKOH 0a3bl, He00XO0AUMON I
OCYyILIEeCTBJICHHSI 00Pa30BaTEeILHOI0 MPOLECCa M0 AMCIHUILIHHE

Tab6mauma 10
Caenenus 00 00eclie4eHHOCTH CIIENMATU3MPOBAHHBIMHU AYAUTOPUSMHU,

Ka0uHeTamMu, JadopaTopusiMu
Caenenust 00 00ecne4eHHOCTH CIEUATM3HPOBAHHBIMHU ayAUTOPUAMH, KaOHHeTaMH, J1abopa-
TOPUAMU

HauMeHOBaHMe CIIENUATBLHBIX IOMe-
IIeHUHA ¥ MOMENIeHU 1JI1 CAaMOCTO-
TeJIbHOI padoThl (N2 yueOHOro Kopmyca,
Ne aynuropun)

OcHaleHHOCTh crenuaabHbIX IOMEIIeHUH U 10~
MeIlleHU JJIs1 CAMOCTOATEJILHOM padoTh™*

1 2

24 xopmyc, ayauropust Ne 106 1. Kommbroreps! — 18 mT, ocHamennsix Wi-Fi, ¢ uH-
yueOHasi 1abopaTopust JIsl IPOBEJCHUS 3a- | TEPHET — JOCTYIIOM

HSTHI CEMHHAPCKOT0, 1JaO0paTOpHO-
MPAKTUYECKOTO THUIIA, KOMIIBIOTEPHBIN
KJIACC C UHTEPAKTUBHOU TOCKOM

LlenTpasnbHas Hay4yHas OMOIMOTEKa MUMEHH
H.1. XenesnoBa PIAY-MCXA wumeHn
K.A. TumupsizeBa, BkiIouaromas 9 uyu-
TaJIbHBIX 3aJI0B

5 KOMIBIOTEPU3UPOBAHHBIX, OPTAHU30BAHHBIX T10
MPUHIIMITY OTKPBITOTO AOCTYTA U OCHAIIeHHBIX Wi-Fi,
C HHTEPHET — JIOCTYIIOM

Oobmexurnst Ne 4, Ne 5 u Ne 11. Komuatsl
JUISL CAMOIIOATOTOBKH

** 000opynoBaHue , UCMOJIB3yEeMOE JUIsl MPaKTUUE€CKON MOATOTOBKHU

MeTtoauyeckue PEKOMEHIAIUNA CTYACHTAM IO OCBOCHUIO TN CIHHUIIJIUHBI

VYu4eOHbIil Kypc «ABTOHOMHBIE CHUCTEMBl SJIEKTPOCHAOXKEHHUS» SIBISECTCS
pe3ynbTUpyIOmMUM 1o HarpasieHuio 13.03.02 — DnekTposHepreTuka U JIEKTPOTEX-
HUKa, HAIMpaBJIEHHOCTh OJJEKTpocHaOxeHue. B »TomM Kypce CTyAeHT NoJy4yaer
3HAHHUS O COBPEMEHHBIX HAYYHO-WUH)XEHEPHBIX PEHICHUSX, HCHOJb3YEMBIX IPH
pa3pabOTKe aBTOHOMHBIX CHCTEM »JJeKTpocHaOxeHus. IlonyyeHHble 3HaHUSA
HEOOXOJIUMBI CTYJICHTY JJI YCHEIIHOW paboThl Ha MPOU3BOJACTBE MO HAMPaBICHUIO
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https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Electronics_Workbench&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Multisim&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=National_Instruments_Electronics_Workbench_Group&action=edit&redlink=1

MOATOTOBKH.

Mertoauyeckre peKOMEHJAUUKM Il YCHEHNIHOTO OCBOEHHUSI CTYJIEHTaMU
JTUCHUIUIUHBL ~ «ABTOHOMHBIE  CHCTEMBI  DJIEKTPOCHAOXKEHUS»  CBOJATCS K
CIIeIyIOLIEMY:

l. AKTMBHO H3y4aThb TEOPETUYECKHN MaTE€pHUANl, WU3JIAracMblii Ha JICKIUSX.
CaMoCTOSITENNbHO TMPOU3BOJIUTh PACUYEThl DJIEMEHTOB CHUCTEM YMPABJICHUS C
UCIOJB30BAaHUEM  JJIGKTPOHHBIX  TaOJMI,  MAaTeMAaTHYECKUX  [AKETOB U
Mojenupymux — nporpamMm.  Hcmonb3ys — mH(OpPMAlMOHHBIE  TEXHOJIOTHH,
3HAKOMUTHCSI C CYHIECTBYIOIIMMU aBTOHOMHBIMU CHUCTEMaMH 3JIEKTPOCHAOXKEHUSI.
OpranuzoBaTh 3JEKTPOHHOE XPAHWIHIIE WUHPOPMAIUU MO CBOEH CIENUaTbHOCTH U
3aHOCHUTH Tya COOpaHHYI0 HH(GOPMAIIKUIO U BBITTOJIHEHHBIE paOOTHI.

2. K BbIMoJHEHUIO J1a0OpaTOpHOM pabOThl HEOOXOAUMO CaMOCTOSATEIBHO
M3YUUTh MO YyuyeOHHKaM TeopeTHdyeckuil Mmarepuasn. Ha mabopaToOpHBIX 3aHATHAX
HEOOXOIMMO OOJlyMaHHO BBIMIOJHATH 3a/laHUsl, MPOUZBOAUTH pPACUEThl U
aHAJTM3UPOBATh MOJYUYEHHBIE PE3yJbTaThl. 3allMINATH JIA0OpaTOpHYIO paboTy MO
BO3MOXKHOCTH CJIEYET B JIEHb €€ BBIMOJIHEHUS WU OJMbKaiiliee BpeMs.

3. MakcuManbHO UCIOJIb30BaTh BO3MOXHOCTU MPOU3BOJCTBEHHON MPaKTUKU
M0 MOJIYYEHUIO MPOPECCUOHANIBHBIX YMEHUM U OMbITa MPO(HEeCCHOHANBHON AesTeNb-
HOCTH (PJIEKTPOMOHTAXXHOM) Ha TMPEANPUATHH JJIsI BU3YAIbHOTO HW3YUYCHHS,
UMEIOIIUXCS Ha MOPEANPHUSTAA aBTOMATU3UPOBAHHBIX CHUCTEM  YIPABJICHUS
TEXHOJIOTUYECKUMU MPOIECCAMMU.

4. PerynsipHo nocenaTh TEMaTUYECKHUE BBICTABKU, HaIpuMmep,
«Arponpoamani», «3070Tast OCEHbY, « ITEKTPO» U JIp.

OO6pazoBatenbHbI MpolEecc MO JIUCHMUIUIMHE OpraHu3oBaH B (Qopme
y4eOHBIX 3aHATHM (KOHTakTHas paboTa (ayAUTOPHOM U  BHEAyAUTOPHOM)
oOyyaromuxcsi ¢ TpenojaBaTelieM M CcaMOCTOsiITeIbHass paboTa 00ydarouuxcs).
VYyeOHble 3aHsATUS (B TOM 4YHCIE MO pealu3aluu MPaKTHUYECKONW MOATOTOBKH)
MPEJCTABICHbl CIEAYIONMMHI BUJIaMH, BKJIIOYasi y4EOHBbIE 3aHSTHUS, HApPaBICHHBIC
Ha MPAKTUYECKYHO MOJTOTOBKY OOYYarOlIUXCS M MPOBEICHHUE TEKYIIEro KOHTPOJS
YCIEBAEMOCTH:

- MPAKTUYECKUE 3aAHSITUS;

- UHAMBUyaJIbHbIE KOHCYJIbTAIUU U UHBIE YUEOHBIE 3aHSTHS, IPEeayCMAaTPUBAIOIINE
WHJIMBUAYAJbHYIO paboTy ImpernoaaBaTessi ¢ 00y4yarommumMcs;

-caMocCTosTeIbHAs paboTa 00yJarOIINXCS.

Ha y4eOHbIX 3aHATHSX O0ydYaroluecs BBINOIHSAIOT 3allJIJaHUPOBAHHBIE HACTO-
AIIeH MPOorpaMMoi OT/eNIbHbIE BUIBl YUEOHBIX PabOT, B TOM YHUCIE OTIEIbHBIX 3Jie-
MEHTOB palo0T, CBA3aHHBIX C OyaylIeil mpodecCuoHaIbHON AeATENbHOCTHIO.

Buabl u popmMbI 0TPAGOTKH MPONMYIIEHHBIX 3aHATHH]

CTyneHT, IpoMyCTUBIINHI JIEKIIMOHHOE 3aHATHE, 00513aH CAaMOCTOSITEILHO MPO-
paboTaTh MPOMYIIEHHYIO TEMY U OTBETUTh B YCTHOU (hopMe Ha BOMPOCHI 3a/1aBaeMble
npenojaBaTesieM 1Mo TeME JICKIUU.

CryneHT, NponyCTUBIIMNA J1a00paTOpHYIO palbOTy, MOMKEH CaMOCTOSTEIbHO
M3YUYUTh TEOPETUUECKUN MaTepHal Mo TeMe Ja0opaTopHOil paboThI, MOPSAOK €€ Mpo-
BEJICHUS U OTpabOTaTh €€ B COOTBETCTBUU C YCTAHOBJICHHBIM Kadenpoil rpaduxom
0TpabOTOK Ja00pPaTOPHBIX PadOT.
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CryneHT, IpONnyCTUBIINN MPAKTUYECKOE 3aHSATHE, JOJKEH CAMOCTOSITEIHHO
M3YUYUTh TEOPETUUECKUN MaTepuall Mo TeMe MPAKTUUYECKOTO 3aHATUSI 1 OTBETUTH B
ycTHOM (hopMe Ha BOMPOCHI 33J]aBaeMble MPEMNOIaBaTeIeM MO0 TEME MPAKTHUYECKOTO
3aHATHSL.

12. MeTtoauyeckue PEKOMECHIAIIUMA IPENIOaaBaATC/IAM 10 OpraHn3anumn

OﬁyquHﬂ o AMCIOMUIIJIMHE

dopmamu opraHu3anuy yueOHOro Mnpoiecca 1no JUCHUILUIMHE, COTIACHO CTPYK-
Type, SIBIAIOTCS JIEKIIUHU, JA00OpaTOPHBIE 3aHATUS MPAKTUUECKUE 3aHITHUSA,, KOHCYJIIb-
Talll U CaMOCTOsITEIbHAst padoTa CTyACHTOB.

UreHue JeKIMi OCYIIECTBISIETCS] B ayIUTOPUH, 000OPYIOBAaHHOM armapaTypoil Jyis
KOMIBIOTEpPHOU Tpe3eHTanuu. Ha Jekuusx u3naraercs TEOpEeTUUYECKUN maTepua:
Na€Tcs OLIEHKA POJU JUCIUIUIMHBI B y4eOHOM MpOlIecCe, pacCMaTpUBAIOTCSI OCHOB-
HbIE TIOHSATHUS U ompeneneHus. PaccMarpuBatotcst o01ire BOIpOChl MPOSKTUPOBAHUS
CEIBCKOXO3SIICTBEHHBIX OOBEKTOB M UX CHUCTEM OHJIEKTPOCHAOXKEHHUS, IMOCIEe0Ba-
TENbHOCTh BBIMOJHEHUS] MPOEKTHBIX pabOT, COCTaB MPOEKTHON JOKYMEHTAIlMH, CO-
BPEMEHHBIE CUCTEMbI KOMITbIOTEpHOTO NpoekTupoBanus (AUTOCAD), coBpeMeHHbIe
MporpaMMHBIE CpPEICTBa JUIsl BbIOOpAa M pacuera dSJIEKTPOTEXHUYECKUX CPENICTB U
AHEPreTUYECKOro 000pyAOBaHUS NIPU MPOEKTUPOBaHUU. M3naraeTcs mopsiiok pacue-
Ta U BbIOOpAa aBTOHOMHBIX HCTOYHHKOB 3JIEKTPOCHAOXEHHUsI, MmpeoOpa3oBarenieil u
3alIUTHBIX anmapaToB, MPOBOJAOB U Kabened. PaccMarpuBaroTcsi cxeMbl, MpUMEHsIe-
MbI€ B MPOEKTaX 3JIEKTPOCHAOXKEHUS (TEXHOJOTUYECKHE, CTPYKTYpPHBIE, (PYHKIIHO-
HaJbHbIE, IPUHIUIHNATBHBIE, CXEMbl COEIMHEHUN U MOJKIIOYEHU) U UX pa3paboTka,
M3JIaraloTCs BOIPOCHI MPOEKTHUPOBAHUS CUCTEM LIEHTPAIM30BAHHOTO KOHTPOJS U
yIpaBJlieHUs], IIUTOB U MYJIbTOB, MOPSAIOK UX BhIOOpa. UTeHue jekuuil mnenecoodpas-
HO CONPOBOXK/IATh JIEMOHCTpAIIMEN Mpe3eHTaIlui, BUICOKJIUNOB U T. 1. J[Ji1 3TOrO B
JEKIIMOHHON ayJUTOPUN PEKOMEHAYETCS UMETh MPOEKIIMOHHOE 000pYy/I0BaHUE, WH-
TEPaKTUBHYIO JIOCKY U T. II.

JlaGoparopHble pabOThl TPOBOMASITCS HA CIEIUATU3UPOBAHHBIX CTEHAAX U CO-
IJIaCHO pa3pa0OTaHHBIM Ha Kadeape METOAMYECKUM yKazaHusiM. D(PGHEeKTUBHO MpuU
ATOM KCIOJIb30BaTh UMeEIOLIeecs Ha Kadeape nporpammHoe odecneuenue. [Ipenosa-
BaTellb OLICHUBAET PEIICHUS U MPOBOJUT aHATIU3 PE3yJIbTaTOB.

Hcnonp30BaHre KOMIBIOTEPHOM TEXHUKU MOAPa3yMEBAECT MPUMEHEHHUE MPO-
IPAaMMHOI0 O0OECIEUeHHS U CIEIUATbHBIX NpOrpamMM JJisi ayJUTOPHOTO 0O0yUYEHUs U
CaMOCTOSITENILHOTO M3YUYEHHS OTJIETbHBIX Pa3/esioB TUCHUILIMHBL. [yt aToro kaden-
pe cieayer oOecleuuTh NPEUMYIIECTBEHHO CEPTU(PUIUPOBAHHOE MPOrPAMMHOE
obOecnieueHue st Bcex (OpM 3aHSITUHN 1O AUCIUILIIUHE.

[IpoBeneHre MpPaKTUYECKUX 3aHSATUM OCYILECTBISIETCS B ayAUTOpPHU, 00OPYIO-
BaHHOM anmapaTypoy Jjisi KOMIbIOTEpHOH npe3eHTanuu. [lo Hanbonee CIoXHBIM Te-
MaM JUCIUIUIMHBI W BO3HUKIIUM IPU 3TOM BOIMPOCAM, Ha MPAKTUUECKUX 3aHSATHUAX
MOTYT OBITh TPOBEJIEHBI cOOECEeI0BaHUS U KOHCYJIbTAINY.

CamocTosTenbHast paboTa CTyA€HTOB MpEAIoaraeT npopadoTKy JEKIMOHHOTO
Marepualna, U3y4eHue JOMOJHUTEIbHOU JTUTEPaTyphl, TOMOJTHUTEILHOE KOHCIEKTH-
pOBaHME HEKOTOPBIX pa3/ielioB Kypca, MOATOTOBKY JOKIAJ0B U COOOIIEHUN Ha CEK-
U CTyJACHYECKON HAy4YHOU KOH(EPEHIMH, BLIIIOJIHEHUE IOMAIIIHETO 3aaHusl (KOH-
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TPOJIbHOM paboThl U pacueTHO-Tpaduueckor padotsl). Ilpu camoctosiTenbHOU pa-
00Te clielyeT PeKOMEHI0BaTh CTYJCHTaM HCIOJIb30BaTh AJNEKTPOHHBIE yueOHbIE TO-
coOus1, KOMITBIOTEPHOE TECTUPOBAHUE 110 pa3/iesiaM TUCIIUILINH.

JI1st ycrenHoro ayJIiTOPHOTO U CaMOCTOSATENbHOTO U3YYEHUS! AUCIUIUIMHBI Ha
3aHATHUSAX 1[€Ieco00pa3HO HHOOPMUPOBATH CTYICHTOB O HAJIMYKUU U BO3MOKHOCTH HC-
MOJIb30BAHUS PA3JUYHBIX OTPACIEBBIX 0a3 JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIX U
MMOMCKOBBIX PECYPCOB MO 3JEKTPOOOOPYAOBAHUIO, CPEICTBAM MEXAHU3ALUU U DJIEK-
Tpu(UKaAIUU TIPOLIECCOB, TEXHUUECKOMY CEPBUCY B arpONpPOMBIIIIEHHOM KOMILIIEKCE.

N3yudenne Kypca COMPOBOXKIAECTCS MOCTOSHHBIM KOHTPOJIEM CaMOCTOSITEIbHOMN
paboTHI CTYJIEHTOB, pa300pOM U 00CYKJICHUEM BBIMOJHEHHBIX JOMAIIHUX 3aJaHUH, C
MOCHEAYIONIEH KOPPEKTUPOBKOW MPUHATHIX OMIMOOYHBIX pernieHuid. KoHTpolsib BbI-
MOJTHEHUS WHIUBHUAYaJbHBIX JOMAIIHUX 3aJaHUN OCYILIECTBIISIET BEAYLIUWA AHUCIU-
IJTMHY TPENoiaBaTeNb.

[IpenogaBanue JUCHUILIMHBI OCHOBAHO HA MAKCUMAJIbHOM UCIIOJIb30BaHUU aAK-
TUBHBIX (POpM OOyUEHHS U CaMOCTOSITENTbHOM paboThl cTyAeHTOB. Ilox pykoBoj-
CTBOM MPETMOJIaBaTeNs CTYACHThI JOJKHBI CAMOCTOSATENIBHO OCYIIECTBIATh TOUCK He-
o0xoauMol MH(OpMAIIMU U MPUHUMATh OOOCHOBAHHBIE PEUICHUS MO KOHKPETHBIM
CUTYyaIUsIM.

IIporpammy pa3pa6orau: 3arunaitnos B.U., 1.1.H., npodeccop
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