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AHHOTALUA
paboueit mporpammbl y4ueOHOW mucuuminabl b1.B.01.09 «ABTOHOMHBIE CHUCTEMBI
ANEKTPOCHAOXKEHUS» Il MOJArOTOBKM OakanaBpoB mno Hamnpasienuto 13.03.02 —
DNEKTPOIHEPIreTHKA U IIEKTPOTEXHUKA, HAIIPABICHHOCTh DJIEKTPOCHA0KEHHUE

Henan ocBoeHNsI IUCHMIVIMHBI: OCBOEHUE CTYACHTAMH TEOPETUUYECKUX U MpaK-
TUYECKUX 3HAHUM, MPUOOpETEeHNEe YMEHUI U HaBBIKOB B 00JIACTU 3JIEKTPOIHEPIeTH-
KM ¥ aBTOHOMHBIX CUCTEM 3JIEKTpOCHA0KeHMsI; popMUpoBaHue y Oynymux Oakanas-
pPOB 3HaHUU TO YCTPOMCTBY, METOJAM pacyeTa M BbIOOpA AIEKTPOTEXHUUECKUX
CPEIICTB M DHEPTreTUYECKOTO 000PYI0BaHUS, UCTIONb3YEMBIX MPHU JIEKTPOCHAOKEHUH
notrpeduTenel ¢ yuetoMm obecredeHus: 6€30nacHOCTH paboThl, pecypcocOepexeHus
U DHEprocOepekeHus, HaJAeKHOCTU DJIEKTPOCHAOKEHHSI U KauyecTBa JJIEKTPUYECKOU
HHEPruH, a Takke 0OydeHHE YMEHHUIO HaBbIKaM MOKMCKa MHGOPMALMK U UCTIOJIb30Ba-
HUU LHUPPOBBIX TEXHOJOTUH MPHU MPOEKTUPOBAHUHU, MOHTAXE M IKCIUTyaTal[iu aBTO-
HOMHBIX CUCTEM 3JIEKTPOCHA0KEHUSI ¥ pa3BUTHE Y CTYICHTOB CIIOCOOHOCTH:

— K CaMOOpraHu3alyy u caMoo0pa30BaHuUIo;

— MPUMEHEHUI0 COOTBETCTBYIOIIErO (PM3MKO-MATEeMATHUYECKOro arrmnapara, Mme-
TOJIOB aHAJIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO M IKCIEPUMEHTAILHOIO HCClie-
JIOBaHUS TIPU pelieHrH NpodeCcCHuOHANbHBIX 3a]1ay;

— K YYaCTHIO B IIPOCKTUPOBAHUHN OO0BEKTOB MPO(EeCCHOHATBHON A TEIbHOCTU B
COOTBETCTBHUH C TEXHUUYECKHUM 3aJ]aHWEM U HOPMATHBHO-TEXHUYECKON JOKYMEHTAIIH-
ell, coOmo1ast pa3IuyHble TEXHUYECKUE, SHEProd(PeKTUBHBIE U IKOJIOTHYECKUE Tpe-
OoBaHMs.

— K YY4aCTHUIO B UCHBITAHUSIX BBOJUMBIX B AKCILTYyaTAIMIO AJIEKTPOTEXHUYECKUX
CPEIICTB U SHEPTEeTUYECKOTO 000PYI0BAHUS;

- MOJIYYeHHUIO 0a30BbIX 3HAHHI O COBPEMEHHBIX ITU(PPOBBIX TEXHOJIOTHUSIX, HUC-
MOJIb3YEMbIX B MPO(ECCUOHATBHOM MEATEIbHOCTH M TOJYyYEHUS MPAKTHUECKUX
HABBIKOB MCIIOJIb30BaHUS CKBO3HBIX HU(POBBIX TEXHOJOTHH MPHU MOUCKe MHpOpMa-
IIUU, MPOEKTUPOBAHUH, BHEAPEHUHN M SKCIUTyaTallud OOBEKTOB MPOQPECCHOHATBHON
JeSITENbHOCTH;

— TPUMEHEHHIO COBPEMEHHOTO WH()OPMAIMOHHO-BBIYUCIUTEILHOTO ammapara
(mporpammubie komruiekebl Work Bench, Simulink, RastrWin3, PTII-3, Microsoft
Excel) mpu ananuze, MOJCIMPOBaHUS B MPOCKTUPOBAHUU 00BEKTOB MPOdhecCcHoHaIb-
HON JeATeNbHOCTH (LEHTPAIU30BaHHBIX U JICLIEHTPAIU30BAHHBIX CHCTEM 3JEKTPO-
CHAOXXKCHHsI ¥ aBTOHOMHBIX CHCTEM 3JIeKTpocHaOxkeHus, SmartGrid, cucrem pacrpe-
JICJICHHOM TeHepanuu U uHTepHeT dHepruu (IDEA)).

MecTo AUCHUIUVIMHBI B Y4eOHOM IJIaHe: JUCIMIUIMHA BKJIIOYEHA B BapUATUBHYIO
4acTh, GOPMHUPYEMYIO YHJaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH Yy4eOHOTO TUTaHa
1o HarnpasiaeHuo noAroToBku 13.03.02 DneKkTposHepreTuKa 1 3JIEKTPOTEXHHKA.

TpeGoBanusi kK pe3yiabTaTaM OCBOCHHMSI IMCHMIUIMHBI: B PE3YJIbTaTE€ OCBOE-
HUS JTUCIUTUTHHBI (OpMUpPYETCS CIEAYIONINe KOMIETEHITUN (MHINKATOPHI TOCTHXKE-
Hus komrerennun): [1Koc-2.3

Kpartkoe coaepkanmue 1MCHUIIHHBI:

CocTostHME 3IEKTPOCHA0KEHUS YOAICHHBIX AJIEKTPONOTpeOUTeNeil: npeanpu-
ATHN U CEIbCKUX MOCEJICHHUH, OlleHKa 3HEProd(PEKTUBHOCTU UX PadOTHI U UCHOJIb-
30BaHUE LHU(PPOBBIX TEXHOJIOTUM B BJIEKTPOIHEPIeTUKE M ABTOHOMHBIX CHCTEMax



anekTpocHabxeHust. OnpeeraeHue EeKTPUIECKUX HArpy30K, BHIOOp HCTOUYHHUKA U
pacyeT ANEKTPUYECKUX CETEeH aBTOHOMHBIX CHCTEM SJEKTPOCHAOKEHUs. ABTOHOM-
HBIE CUCTEMBbI JIEKTPOCHAOKEHUS (3JEKTPOIUTAHNS ) HA3EMHBIX MOOMIBHBIX MAaIllUH,
PEUYHBIX U MOPCKHUX CYJIOB U JIETATEIbHBIX allapaToB U UX TOIUIMBOOOECIICUCHUE.
DneKTpoarperarsl U 3JIEKTPOCTAHIIUU C TEIUIOBBIMU JBUTATENsIMU. ABTOHOMHBIE CH-
CTEMBI JJIEKTpOCHAOXKeHUsI ¢ HakonuTesnsiMu sHeprur. Munu-I'DC u mukpo-I'DC,
BETPOIHEPTETUUECKUE U COJIHEUHBIE YCTAHOBKHM B CHUCTEMaX aBTOHOMHOI'O YHEPro-
cHaOxeHus. ['MOpuaHbIE aBTOHOMHBIE CUCTEMbI 3JIEKTPOCHAOKEHHUS YaJeHHBIX TO-
TpebuTeneil. [lepcrnekTuBbl pa3BUTHS CUCTEM DJIEKTPOCHAOKEHHUS ¢ pacIpeeaeHHON
reHepaiuen. PaccMoTpeHo MoaenrpoBaHue rTuOpUIHBIX ABTOHOMHBIE CUCTEMBI DJIEK-
TPOCHAOXKEHUSI U CUCTEM DJIEKTPOCHAOKEHUS ¢ pacpe/IeICHHONW TeHepaleil u uH-
TEPHET PHEPTUH.

OO0umasi Tpy10eMKOCTh IMCHUNJIMHBL. 3 3a4eTHbIX eauHunbl (108 yacoB) / B T.4.
npakThyecKas MoAroToBka 4 u.
IIpoMeKyTOYHBIN KOHTPOJIb: DK3aMEH.

1. Ile1k OCBOEHUA TUCIUIIINHBI

Ileanb ocBOeHHMsT AUCHUILIMHBI: OCBOCHUE CTYJACHTAMH TCOPETUUYCCKUX U TIPAK-
TUYECKUX 3HAHUH, MPUOOpPETEHNE YMEHUH M HABBIKOB B 00JIACTH 3JICKTPOIHEPIETH-
KA ¥ aBTOHOMHBIX CUCTEM 3JIeKTpocHabxeHus, popmupoBanue y Oyaymux OakanaB-
pPOB 3HAaHUW MO YCTPOMCTBY, METOJIaM pacyeTa MU BHIOOpA AIIEKTPOTEXHUYECKUX
CPEIICTB M DHEPTETUYECKOTO 000PYI0BAHHUSI, UCIIOIB3YEMBIX MPHU AJIEKTPOCHAOKEHUU
noTpedurenel ¢ yuyerom obecrnedeHus 0e30MacHOCTH paboThI, pecypcocOepeKeHUsI
U dHeprocoOepexeHus, 3pHEeKTUBHOCTH, HAJEHKHOCTU IJIEKTPOCHAOKEHHS, KayecTBa
AIIEKTPUUECKON SHEPTHH, a TaKKe 00ydeHHuEe YMEHHUIO HaBbIKaM MOMCKa UH(popMaIuu
U UCIOJIb30BaHUU IU(GPOBBIX TEXHOJOTUN MPU MPOCKTUPOBAHUM, MOHTAXE U IKC-
TUTyaTallid aBTOHOMHBIX CHCTEM 3JIEKTPOCHAOKEHUS | Pa3BUTHE Yy CTYJEHTOB CIIO-
COOHOCTH:

—K CaMOOpraHu3allii U caMo0Opa30BaHUIO;

— IPUMEHEHHE COOTBETCTBYIONIETO (PH3NKO-MAaTEMAaTHYECKOTO armapara, MeTo-
JIOB aHajn3a M MOJECIMPOBAHUS, TEOPETUUECKOTO M IKCIEPUMEHTAIBLHOTO HCCIIEO-
BaHUS MPHU PEIICHUU MPO(EeCCHOHATBHBIX 3a/1aY;

— K YYaCTHIO B IPOCKTUPOBAHNH 00BEKTOB MPO(ECCHOHATBLHOM AESTETHHOCTU B
COOTBETCTBHH C TEXHHMYECKHUM 3aJ]aHWEM U HOPMATHBHO-TEXHUYECKON JOKYMEHTAIIH-
el, coOnroas pa3iMuHble TEXHUYECKUE, SHEProd(PEeKTUBHBIE U HIKOJTOTUYECKHUE Tpe-
OOBaHUS;

—K YYaCTHIO B MCTIBITAHUSAX, BBOJUMBIX B JKCIUTyaTAIHIO AJIEKTPOTEXHUISCKUX
CPEACTB U SHEPIeTUUECKOTO 000pYyAOBAHHUS ;

- IPOEKTUPOBAHUIO, BHEJPECHHUIO M MCIOJIb30BAHUIO CKBO3HBIX ITU(POBBIX TEX-
HOJIOTUH B AJIEKTPOIHEPreTUKE (aBTOHOMHBIX CHCTEMAX AJIEKTPOCHAOKEHUS); MOITY-
YeHUI0 0a30BBIX 3HAHWN O COBPEMEHHBIX IMH(PPOBBIX TEXHOJOTHUSIX, HCTIOIb3YEMBIX B
mpoecCHOHaTBHOM NS TETFHOCTH M MPAKTHYECKNE HABBIKA WX MUCTIONB30BAHMS.

- TIOJIYYCHHIO 0a30BbIX 3HAHWA O COBPEMEHHBIX IHU(PPOBBIX TEXHOJIOTHSIX, HC-
MOJIB3YeMbIX B TPO(ECCHOHATBHON MESITETHHOCTH M TIOMYyYEHUS MPAKTHYSCKHUX
HABBIKOB HCTIOJIB30BAHMS CKBO3HBIX MU(POBBIX TEXHOJOTHH MPHU MOUCKE HHPOpMA-
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[IUH, TPOCKTHPOBAHNUH, BHEAPEHUU U DKCIUTyaTallil OOBEKTOB MPOGECCHOHATBLHON
JESITeTbHOCTH;

— NPUMEHEHHWIO COBPEMEHHOTO HMH()OPMAIIMOHHO-BBIUYUCIUTEILHOTO ariapara
(mporpammubie komruiekcbl Work Bench, Simulink, PTII-3, Microsoft Excel) npu
aHaIM3e, MOJCIMPOBAHUS M IMPOSKTUPOBAHHH OOBEKTOB MPOPECCHOHAIBLHOW Iesi-
TENLHOCTH (LIEHTPATM30BAHHBIX U JICIICHTPAITU30BAHHBIX CUCTEM JJICKTPOCHA0KEHUS
M aBTOHOMHBIX CHCTEM 3JieKTpocHaOxenus, SmartGrid, cucreM pacnpeneieHHOMN re-
Hepanuu 1 uHTepHet dHepruu (IDEA)).

3ajauu AUCIUILIMHBL: U3YYCHUE 0COOCHHOCTEH 3ICKTPOTEXHHUUECKUX CPEIICTB U
YHEPTrEeTUUECKOT0 000pYNIOBaHMS, IPUMEHSIEMBIX B aBTOHOMHBIX CUCTEMaX 3JICKTPO-
CHA0XCHUS; U3ydCHHE OCOOCHHOCTEW MPOCKTHPOBAHUS MOHTaXa U JKCILTyaTalluu
AIIEKTPOTEXHUUECKUX CPEICTB M SHEPreTHUECKOr0 00OPYJIOBaHUS, MPUMEHSIEMBIX B
crcTeMaxX aBTOHOMHOTO 3JICKTPOCHA0KEHHUs; UCIOIb30BAHUE CKBO3HBIX HU(POBBIX
TEXHOJIOTHI TPU MPOCKTUPOBAHUU, BHEAPEHHHM M JKCIUTyaTallMd aBTOHOMHBIX CH-
cTeMax AJIEKTPOCHAOKCHHSI.

2. MecTo TMCUMILUIMHBI B Y4e0OHOM Mpoliecce

Jucnurmiriaa « ABTOHOMHBIE CUCTEMBI DJICKTPOCHAOXKEHUS» BKIIFOUCHA B BapHa-
TUBHYIO 9acTh, POPMHUPYEMYIO YUaCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHUN Y4eOHO-
ro IJiaHa.

Juciuruinie « ABTOHOMHBIE CHCTEMBI 3JIEKTPOCHAOKEHHUSD> peain3yeTcs B CO-
orBeTcTBHM ¢ TpeboBanusmu ®I'OC, OIIOIT BO u YyebHoro miaHa 1o Hampasiie-
Huto 13.03.02 —DnexTtporHepreTrKa M 3JIEKTPOTEXHUKA, HAMPABICHHOCTh JJIEKTPO-
cHaOXeHue.

[IpenmecTByomuMHu KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyercs
TUCITUTUTMHA «ABTOHOMHBIE CUCTEMBI JIEKTPOCHAOKEHUSD SBISIOTCS Kypchl: «Ma-
tematuka» (kypc 1,2; cemectp 1,2,3), «dusuka» (kypc 1,2; cemectp 2,3,4), Unxe-
HepHas skoiorus (kypc 1, cemectp 1), Teopetndeckue OCHOBBI AJEKTPOTEXHUKHU
(xypc 2, cemectp 3-4), Ilpuknagnas mexaHuka Kypc 2, cemectp 4), Lludpossie Tex-
HoJyioruu (Kypce 2, cemectp 4), MeTponorusi, crangaptu3anus u cepruduxarus (Kype
2, cemecTp 4), Annapatsl 3alIUTHL U yrpaBieHus (Kypce 3 , cemectp 5), 'uapapnuka
(xypc 3, cemectp 5), O6mas snepretuka (kypc 3 , cemectp 5), DnekTpoHuka (kypc 3
, ceMecTp 5), Dnekrpuyeckue uaMepeHus (Kypc 3, 5), DIEKTpUUYECKUE MAaIlWHbI
(xypc 3, cemectp 5), Terutorexnuka (kypc 3 , cemectp 6), ABromaruka (Kypc 3 , ce-
MmecTp 6), DiekrponpuBoa (kype 3 , cemectp 6), DISKTpUUECKUE CTAHIIUUA U TOJ-
ctanmuu (kypc 4, cemectp 7), HamesxxHocTs cucteM anmektpocHabxkenus (Kype 4, ce-
Mectp 7), DnektpocHabxenue (kypc 4, cemectp 7), NHkeHepHble TPUKIIAHBIE MPO-
rpammel (Kypc 4, cemectp 7), DnekrporexHonoruu (kKype 4, cemectp 7), DKOHOMUYE-
CKOe 000CHOBAaHHE MHKCHEPHO-TEXHIUUECKUX penieHui (kype 4, cemectp 7),

JucuuriiHa « ABTOHOMHBIE CUCTEMBI AIEKTPOCHAOKEHUS» UCTIONb3YETCs IPU
MOATOTOBKE CTYIEHTaMU BBIMTYCKHBIX KBATU(DUKAITMOHHBIX PA0OT.

PabGouass mporpamma JUCHUIUITUHBI «ABTOHOMHBIE CUCTEMBI 3JEKTPOCHAOME-
HUSD JUIS THBAJIMJIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXHOCTSIMH 3710pPOBbsI pa3pada-
THIBAE€TCSI MHAMBUJIYAJIbHO C YyY4E€TOM OCOOEHHOCTEH NCUXO(PU3HMYECKOIO Pa3BUTHUS
WHIMBUIYaJIbHBIX BO3MOKHOCTEHM U COCTOSIHUSI 3/T0POBbSI TAKMX 00yUYarOIIUXCS.



3. IlepeyeHb IUIAHMPYEMBbIX Pe3yJbTATOB OOy4YEeHUS MO JMCLHUILIMHE,
COOTHECEHHBIX C IUIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHMS 00pa30BaTEeILHOM
NPOrpamMmabl

N3yuyenue naHHOM yuyeOHOUW AMCIMIUIMHBI HalpaBieHO Ha (OPMHPOBAHUE Y
obOyyaromuxcs npodeccuonanbHbiX ([1Koc) kommnereniuii, mpeacTaBIeHHBIX
B Tabnuue 1.



TabOmnuia Ne 1

TpeﬁoBaHl/lﬂ K pe3yjbTarTaM 0CBOCHHUSA yqeﬁnoifl JUCHHUILIMHBI KABTOHOMHbIE CHCTEMBI 3J'IeKTPOCHaﬁ)KeHI/IH»

No Kon Conepxxanue HNunukatopsl B pesynbrate n3ydeHus: yaeOHON JUCIHUILINHBI 00yYarONUecs JODKHBI:
- KOMITeTCHIUH (Hu e€ KOMITETEHITUH

I1/TI | KOMTICTCHIIUA 3HATh yMETh BIIAJIETh

4acTu)

1. [TKoc-2.3 OGocHOBBI-| MeToasl W CpeAcTBa|MPOBOAUTH BHIOOP II€Jie- | HABBIKAMHM I10 BBIOOPY I1€1€C000-
BaeT BBIOOp TIIeNeco- |MoBbIIIeHUsT  3(h(deK- | CO0Opa3HOTrO MPOEKTHO- |pa3HOTO MPOEKTHOTO PEIICHHS
00pa3HOr0 MPOEKTHO- | TUBHOCTU JHEPreTHUYe-|T0 PEIICHUS] SHEPTeTH- [ SHEPTeTHUYECKUX M DIEKTPOTEX-
0 PEIICHHS] SHEpre- |CKOTO W AJNEKTPOTEXHU- |YECKHX U DJIEKTPOTEX- | HHUECKUX CHUCTEM C IpeJCcTaBJe-
TUYECKUX U DJIEKTPO- |4eCKOro  oOOpYyJIOBa-| HUYECKHMX CHCTEM C|HHEM pe3yJbTaTOB MPOEKTHOTO

CriocoOeH BBITIOIHATH
TEXHUYECKUX CHCTEM |HHsI, MAIlIUH U YCTaHO- | IPUMEHEHHEM COOTBET- |pElIeHUS U WH)XEHEPHBIX pacye-
paboTHI MO MOBBIIIE- .
HIHO ShhEKTHBHOCTH C IPUMEHEHUEM COOT-|BOK B CEJIHCKOXO3SH- | CTBYIOIIETO (hU3UKO- | TOB C HCIIOJIH30BAHUEM COBpE-
SHEDLETHIECKOLO 1l BETCTBYIOIIETO (PU3U- | CTBEHHOM  MPOU3BO/I- | MATEMATHYECKUN alla- | MEHHBIX NU(PPOBBIX TEXHOJIOTHI
p KO-MaTeMaTHYeCKOro |CTBE; OCHOBHbIe nu(-|para aHamusa u wmoje- | (Excel,  PTII-3 PowerPoint,
ITKoc-2 ANEKTPOTEXHUIECKOTO

000pyI0BaHUs, MAIITUH
U YCTaHOBOK B Cellb-
CKOXO35IMCTBEHHOM
MIPOU3BOJICTBE

anmapara aHaiau3a |
MOJENUPOBaHUS, TEO-
PETHYECKOTrO M JKCIie-
PUMEHTAILHOTO  HC-
CIIEIOBaHUSl U C HC-
M0JIb30BAHUEM CIICLIU-
QIU3UPOBAHHBIX  HH-
KEHEPHBIX PacueTHBIX
POrPaMM.

pOBBIE  MHCTPYMEHTHI
pu perieHu mpodec-
CHOHAJIBHBIX 3amad
(Mathcad, Work Bench,
Simulink, PTII-3, MS
Office: Word, Excel u
ap.)

JUPOBaHUs, TEOpeTHde-
CKOTO M JKCIEpPUMEH-
TaJIbHOTO HUCCIEIOBAHUS
U C MHCHOJb30BAHHEM
CIENATM3UPOBAHHBIX
WHXEHEPHBIX  pacuer-
HBIX [IPOTPAMM.

Zoom, Miro u ap.).




4. CTpyKTYpa H coepKaAHUE THCIUILIHHbI

4.1 Pacnpenenenue TPyA0EMKOCTH JUCHMILIMHBI 110 BUIAM padoT B cemecTpe

OOmas TpyaoéMKOCTh JMCHMILIMHBI cocTaBisieTr 3 3a4d. ei. (108 waca),
pacmpezieieHue o BugaM padoT B CEMECTpe MPEICTaBICHO B Ta0IHIIE 2.

Tabnuma 2
PacnpenesieHue TpyA0€MKOCTH JUCHMILIMHBI 110 BUAAM padoT B cemecTpe
TpyroéMKoCTh
Bua yueOHoii paGoTbl cemectp Ne 8,
Bcero/*
OO6mas TPyA0EMKOCTD JUCIUTIINHBI TI0 y4eOHOMY TITaHY 108/4
1. KonTakTHas padora: 44.4/4
AyauTopHasi pabora 44,414
nexruu (JI) 22
npaktrdeckne 3ansatus (113) 10/4
naboparopabie padboTsI (JIP) 10
KOHCYJIbTAIlMH TIepe] SK3aMEHOM 2
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA) 0,4
2. Camoctositeannasi padora (CPC) 63,6
pacuetHo-rpaduueckas padota (PI'P) (moaroroska) 20
CaMOCTOSITEIIEHOE U3YYCHHE Pa3JIeNIOB, CAMOTIOATOTOBKA (TpopaboTKa
Y TIOBTOPEHHE JICKIIMOHHOTO MaTepHasa U Marepraia yaeOHUKOB U 19
y4eOHBIX MOCOOUH, MOrOTOBKA K JTa0OPATOPHBIM U MPAKTHUYECCKIM
3aHSATHUSM)
IMoaroroBka k 3k3amMeHy (KOHTPOJIb) 24,6
Bu mpoMexyTOYHOTO KOHTPOJIS: JK3aMeH
* B TOM YHCIIE IPAKTHYECKAs TOATOTOBKA
4.2 Coaep:kaHue TUCHUANIMHBI
Tab6auma 3
TemaTnueckuil mIaH y4e0HOM JUCHUNIUHBI
AyautopHasi padora Bueayauro
Ha"ﬂ“:f;‘;‘:f::: (pyi;”;;;’;{ Z)TeM Beero | JI 3 JIP | TIKP pHas
Bcero/* pa6ora CP
Tema 1. CocTossHUE DIIEKTPOCHAOXKEHUS 6 2 4
yJIAJIEHHBIX JIEKTPONoTpeduTenen
Tema 2. Ouenka 3Hepro3((HeKTUBHOCTU 7 2 2 3
MIOBBIIIEHUE SHEProCcOEPEIKEHUS B CUCTEMAX
JIEKTPOCHAOKEHHUS.
Tema 3. OmnpeneneHue >IE€KTPUUYECKUX 8 2 212 4
Harpy3ok, BbIOOpD HCTOYHUKA U pacyer
ANIEKTPUYECKUX CETe aBTOHOMHBIX CHCTEM
AIIEKTPOCHAOKEHHUSI.
Tema 4. DnexkrponuTaHue MOOUJIBHBIX Ma- 7 2 2 3
IIWH
Tema 5. DnextpocHabxeHue moOTpeOUTE- 8 2 2 4
JIEW C HCNOJIb30BAHUEM 3JIEKTPOCTAHUMUU C




HanmeHoBaHue pa3/iesioB U TeEM AYANTOpHad padora Bueaynuro
MO (yKpymHEHO) Bcero J 113 JIP IHKP pHas
Bcero/* padora CP

TEIJIOBBIMU JIBUTATEIISIMH
Tema 6. DnexTpocHaOxeHHue MOTpeOUTE- 8 2 2/2 4
JIel C UCIIOJIb30BAaHUEM HAKOIIUTEIICH dHEp-
1§01
Tema 7. DnekrpocHaOxeHne moTpeduTe- 7 2 2 3
neil ¢ ucnosnb3oBanueM MUHU-I 9C U MUK-
po-1'2C
Tema 8. DnekrpocHabxenne moTpeduTe- 7 2 2 3
JIeH ¢ UCTIOJIb30BaHUEM BETPOAIIEKTPOCTaH-
005078
Tema 9. DnekrpocHaOxeHne mMoTpedHTe- 7 2 2 3
JIel C UCTIOJIb30BAHNUEM COJTHEYHBIX JJICK-
TPOCTAaHIMHI
Tema 10. DnexTpocHabxeHrne moTpeduTe- 8 2 2 4
JIeil ¢ UCTIONIb30BaHUEM THOPHUAHBIX AJIEK-
TPOCTaHIIMHI
Tema 11. Cucremsbl JelIeHTPATU30BaHHOTO 8 2 2 4
ABTOHOMHOTO 3JICKTPOCHAOKEHHSI
KoHncysibTanuu nepe 3x3aMeHOM 2 2
KonTakTHasi paboTa Ha IPOMEKYTOYHOM 0,4 0,4
koHTpoJie (KPA)
Bcero 3a 8-ii cemecTp 83,4 22 10 10 2,4 39
JK3aMeH 24,6 24,6
HUroro mo gjucuunjinue 108 22 10/4 10 2,4 63,6

Tema 1. CocTostHue 371eKTPOCHAOKEHUS YAATCHHBIX dJIEKTPOTIOTPEOUTENCH.

Beenenne. CocTosiHue 37IEKTPOCHAOKEHHS YIAICHHBIX 3JIEKTPONOTPEOUTEINEH
00BEKTOB CETbCKOXO3MCTBEHHOTO MPOU3BOJICTBA, KUJIBIX JOMOB U CEIbCKUX IOCE-
nenuit. [loHATHS: IEHTPATU30BAHHOTO, JCIEHTPATN30BAHHOTO, aBTOHOMHOTO U pe-
3€PBHOTO JJIEKTPOCHAOKEHHUS CTAIlMOHAPHBIX OOBEKTOB M MOOWIBHBIX MaIluH. Me-
CTO ¥ POJb CKBO3HBIX IMU(POBBIX TEXHOJIOTHUIA B SJIECKTPOIHEPTETHUKE U ABTOHOMHBIX
cuctemax sJneKkTpocHabxkenus. Knaccudukaius cucteM 3HEPro M 3JIEKTPOCHAOXKE-
HUSL.

Tema 2. DHEeprodpPeKTUBHOCTD U YHEPTrOCOEPEIKEHNE B CUCTEMAaX IIEKTPO-
CHaOXEHUS.

OHeprodhPpeKTUBHOCTh U IHEProcOEpeKEHNUE CUCTEM IPOU3BOJICTBA, MTEpea-
4Yu ¥ oTpeOaeHus 3eKTposHeprun. Onpenenenue ko3P duiieHTa nojie3Horo uc-
MOJIb30BAHUS U TOTEPh YIHEPTUH MPHU MOCTIEI0OBATEILHOM, MMapaieIbHOM U CMEIIaH-
HOM (TI0CJIeI0BATENIbHO-TMIAPAIIIETBHOM ) COEIMHEHUN SHEPTE€TUYECKUX YCTAHOBOK U
obopynoBanusi. OnpeaenaeHue MoaIHON S HEPrOEMKOCTH CENbCKOX03IMCTBEHHOM TIPO-
IYyKIUU U €€ Ipor3BoACTBa. Mepornpusitus o odecrneueHno 3HeprodPpheKTHBHOCTH
1 SHEProcOepeKEHUs B CUCTEMAX AJIEKTPOCHAOKEHHUS.

Tema 3. Pacuer cucteM 37eKTpOCHA0KESHHS JICKTPOIIOTPEOUTENCH

[IpueMHuku U morpedOuTenu 3aeKTpuueckol sHepruu. OmnpenesneHue A0My-
CTUMBIX OTKJIOHEHUN HANPsHKEHUSI B BO3AYIIHBIX JUHUSAX (COCTaBICHHE TAOIHIIBI OT-
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KJIIOHEHUW HanpspkeHus). OnpejiesieHue pacueTHBIX Harpy30K OTIEIbHBIX KUJIBIX
JIOMOB, 00BEKTOB CEJIbCKOXO03iCTBEHHOI'O0 MPOU3BOJICTBA U CETLCKUX MOCEICHU.

Pacuet 1 BbIOOp HCTOYHUKA 3JEKTPOCHAOKEHUS U €r0 MECTOIOJIOKEHHUS Ha MJIaHe
ANeKTpocHa0xeHus. PacueT BHyTpeHHUX MPOBOJOK MOTPEOUTENEH, pacueT dJIEKTPH-
YECKHUX CETEH U ompejiesieHue noTephb HanpsikeHuss HTepakTUBHbBIEC paCcUeThl CUCTEM
aneKTpocHaOxeHus. Kommuieke mporpaMm Mo pacuery, aHalu3y U HOPMHUPOBAHMIO
TEXHOJIOTMYECKUX NOTEPH AneKTpodHeprun «PTII 3. PacyeT TOKOB KOpPOTKOIro 3aMbl-
KaHUsl B CETH ABTOHOMHOW CHUCTEMBI 3JIeKTpocHaOxeHus. OmnpeneneHue riyOuHbI
MpoBajia HaMPSHKEHUS MPU MYCKE KOPOTKO3aMKHYTOTO aCHHXPOHHOTI'O 3JICKTPOJIBUT A~
Tenst. BeiOop anmapaTypsl 3alIUThL, yrpaBieHus U KOHTpoJisi B ACD.

Tema 4. DnexkTponuTaHue MOOUIIBHBIX MAIIIUH.

YerpoiicTBO, MPUHITUIT JEHCTBUS, CTPYKTYPHBIE CXEMbI M DHEPTreTUUECKUe Xa-
paKkTepUCTUKU MOOMIBHBIX MamuH. Knaccudukamuss MOOMIBHBIX MalIWH: MO BUIY
UCIIOJIb3YEMOM SHEPTrUM; MO BUAY MPUBOJIA; IO HA3HAUYCHHIO: JIETKOBBIC U TPY30BbIC
aBTOMOOWJIM; TYCEHUYHBIE M KOJECHBIE TPAKTOpa, 36pPHOYOOPOYHBIE U KOPMOBBIC
KOMOAHBI; TETUIOBO3BI, JICKTPOBO3HI, NMACCAKUPCKUE BarOHBI M BarOHbI JJICKTPUYCK;
Karepa, peuYHble M MOPCKHE CYJa; JIETKHE W TsDKEJble CaMOJEeThl M BEpPTOJIECTHI.
YCeTpoicTBO, MPUHIMI JEUCTBUS CUCTEM DJIEKTPOIUTAHUS MOOWJIBHBIX MaIllWH.
[Tpou3BOJICTBO TPaAUIIMOHHBIX OPTaHUYECKUX BUIOB TOIUIUB JJIT MOOWJIBHBIX Ma-
muH. [Ipou3BoaCTBO BO30OHOBIISIEMBIX BUJOB TOIUIMB: TBEPIBIX (MEIJIET U OpHUKe-
TOB), KHUAKUX (OMOdTaHONIAa U OMoaAM3eNs ), Ta3000pa3HbIX (OMora3a U TeHepaTOPHOTO
raza) JJisi MOOWJIbHBIX MAIIIKH.

Tema 5. DnexTpocHabkeHne TOTPEOUTENEH C UCIIOIB30BAHUEM DJIEKTPOCTAH-
IIUH C TETUIOBBIMU JIBUTATEIISIMU.

YcerpotictBo u npuHImn aectBusi ACO ¢ 0IHUM 3JEKTPOTreHEepaToOpoOM U He-
CKOJIbBKUMHU 3JIeKTporenepatopamu. Kiaccudukanus s7eKTpoarperaTtoB M 3JIEKTPO-
CTaHIMI C TEIJIOBBIMH JIBUTATEISIMU: OCH3UHOBBIMH, JU3EIBHBIMH, Ta30U3€IbHbI-
MU, Ta30TYpOUHHBIMU U Ta30MOpIIHEBBIMU. CTEneHb aBTOMATU3AIMK JIEKTpoarpe-
raToB M DJIEKTPOCTAHIMN. ABTOMAaTUYECKOE U aBTOMAaTU3UPOBAHHOE YINPABIICHUE B
ACD. Ob6ocHoBanue u BbIOOp 3nekTporenepatopoB ACHS. CucteMbl aBTOMaTHYe-
ckoro perynmupoBanus ACD mpu mapaimenbHoi pabore anekTpoarperatoB. OneHKa
9HEProdPHEeKTUBHOCTH PAOOTHI ANEKTPOCTAHIINN C TETJIOBBIMH JIBUTATENIMHU. Ompe-
JIeJIEHUE pacxo/ia TOIUIMBa Ha 3neKTpocTaHIMsIX ACD ¢ TENIOBBIMU ABUTATEIISIMHU.

Tema 6. DnekTpocHabkeHHE MOTpeOUTENEH C UCIIOIH30BAHUEM HAKOTIUTENICH
sHepruu. MeToasl U yCTpoicTBa akKymylnpoBaHus sHepruu. ACD ¢ akKyMmyJupo-
BaHHUEM HJIEKTpO3HEeprun, Ha npumepe ACD ¢ TernoBbIM ABUrateneM. MCTOUHUKH
6ecnepedoitnoro nutanus (UbII) n ux knaccudukanusa. OnHodasHsie u TpexdazHbie
HMCTOYHUKH Oecriepe00MHOro MUTaHus: ¢ BBIIPSIMUTENSAMU U MHBEpTOpamMu. Pacuet u
Bb100p UBIT ACD. Onenka sueprosddexruBaoctu padbotsr ACO ¢ UBII.

Tema 7. DnexkrpocHabxkeHrne moTpeduTeNneu ¢ ucmonp3oBanueM MuHU-1" IC
u mukpo-I' 3C.

VYerpoiictBo, npunnun aevcteust 1'9C. Knaccudukaius (BKIto4ass MOPCKUE
I'DC). OueHka ruiposIHEPreTHYECKUX peCypcoB cTpanbl. Pacuet u BEIOOP MOIIHOCTH
Munu- 1 MUKpo-I"'DC. Ouenka sneproadpexktuBHocTH padoThl MUHU-I"'IC U MUKpO-
I'DC B cucremax aBTOHOMHOI'O SHEPTrOCHA0XKEHUS.
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Tema 8. DnekrpocHaOxeHue  mnoTpeOUTENEed € HCHOJIB30BAHUEM BETPO-
anekrpoctaniuii (BOC).

YCTpoiCTBO, NPUHIMUIT JEHCTBUS BETPOIHEPIETUUECKUX YCTAaHOBOK. OCHOB-
HbI€ THUIBl U OLIEHKA 3HEProd(PEeKTUBHOCTU PabOThl BETPOIHEPIETUUECKUX YCTaHO-
BOK. [lepcnexkTuBbl pa3BUTHsI BETPOIHEPIETUKH M OLEHKA BETPOIHEPIreTUYECKUX pe-
CypcoB cTpaHbl. Pacuer 1 BbIOOp MOIIIHOCTH BETPOIJIEKTpUUECKUX CTaHIUi. [lnanu-
poBanue, npoekTupoBanue U BeiOOp BOC ¢ Hcnonap30BaHMEM IPOrpaMMHOTO MaKe-
ta WINndPRO u xommbrotepHbix 6a3 mereomanHbix NASA, Meteonorm. OrieHka
SHeprod(PheKTUBHOCTH PAOOTHI BETPOIIEKTPUUYECKUX CTAHIMK B CHUCTEMaxX aBTO-
HOMHOTO 3HEPrOCHA0KEHHUS.

Tema 9. DnexkTpocHabGx)eHrUe MOTPEOUTENEH C UCTIOIB30BAHUEM COJTHEUHBIX

Onektpocrannuii (CIC).

YcTpoicTBO, MPUHLIMI IEUCTBUS U OLIEHKA HEProd(PEeKTUBHOCTH pabOThI COTHEY-
HBIX ycTaHOBOK. OlleHKa COJIHEYHOM paauanuu no peruonam Poccuu. Knaccuduxa-
IUsl, pacueT U BHIOOP MOITHOCTU COJIHEUHBIX OaTapel U COJIHEYHBIX AJIEKTPOCTaH-
1uid. MeTouka OLIEHKH SHEPIUH COJIHEUHOTO U3NydeHus, pacueta 1 Beibopa COC ¢
UCIOJIb30BaHUEM MPOrpaMMHbIX makeToB PVsyst, Excel u kommnbroTepHbix 0a3 me-
teonanHbix NASA, Meteonorm. Ouenka 3Hepro3@heKTuBHOCTA pabOThI COTHEYHBIX
YCTAaHOBOK B CHCTEMaX aBTOHOMHOT'O HEPrOCHA0KEHUSI.

Tema 10. DHeprocHabxxeHre morpedUTeNeH ¢ UCTIONB30BAaHUEM TUOPHUIHBIX U
KOT€HEepPallMOHHBIX YCTAHOBOK

Knaccuduxanus u cxemsl ruopugasix ACD ¢ BO300OHOBISIEMBIMU MCTOYHHU-
KaMmu dHepruu (cosHeunbiMu Oatapesmu, BOC, I'DC unu ux coBoKynmHocThIO). Co-
eauHeHue saemMeHToB ACD Ha CTOpOHE MOCTOSTHHOTO, IepeMeHHOro TokoB. Korene-
paIMOHHbIE YCTAHOBKHU C KOTEJIBHBIMU MUKOBOM MOIMIHOCTU. OleHka 3HeprodPdex-
TUBHOCTH pa0boThl THOpUIHBIX ACD.

Tema 11. Cructemsl 2JI€KTPOCHAOKEHHUS C pacIpeIe]ICHHON TeHepaIueH.

CoOcTBeHHas1 (aBTOHOMHAs) Te€HEpaIls C HCIOJIb30BaHUEM MECTHBIX BHJIOB
TOIUTMUB M BO30OHOBISIEMBIX MCTOYHUKOB sHeprun. ACD ¢ HETpaaUIIMOHHBIMU HC-
TOYHMKaMH 3Hepruu, Bkiodyas ACD ¢ TOIUIMBHBIMHU 3JIEMEHTaMHU, TEPMOIMUCCHUOH-
HbeIMH 1 MI'JI-renepaTopamu U reoTepMajibHBIMUA UCTOUYHUKAMU. JleneHTpann30BaH-
HOE 3JIEKTPOCHA0KEHUE, CUCTEMBI JJIEKTPOCHAOKEHUS C paclpeIeICHHON reHepaly-
eit u uaTtepHeT dHepruu (IDEA). Dxomornyeckue acreKkThl pa3padOTKA aBTOHOMHBIX
CUCTEM TEIUIO U AJICKTPOCHAOKEHHS yJaleHHBIX oTpeduTeneit. ConuaibHOE U TeX-
HUKO-3KOHOMHYECKO€ OOOCHOBAHUE BHEAPEHUS CUCTEM aBTOHOMHOTO TEIJIO U 3JIEK-
TPOCHA0KEHUS y/IaJCHHBIX TOTPEOUTENEH.

4.3 Jlekuuu/1adopaTopHblie / NpakKTUYeCKHe 3aHSITHUS

Tabnuna 4
CoaepikaHue JIEKIHM/JIA00PATOPHOT0 NPAKTHKYMA W KOHTPOJIbHbIE MEPONIPUATHSA

dopmupyemast Bun Koxa-Bo

. KOMIETCHINS | ROHTPOJIBHO | yacoB

o 1

Ne 1 HazBaHue JeKkumii/ naﬁopav"ropnblx/ (MHAMKATOP o P
NPaKTHYeCKUX 3aHATHH JOCTHIKEHHSI npakTHye-
KOMITETEHIIMH) MEPOUPHAT | cxcan non-

I N rOTOBKa
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Dopmupyemasi Bun Ko.1-Bo
Ne u HazBaHue JieKkIHii/ ﬂaﬁopavTopme/ K((:;::;ZT;:T'L‘;" KOHT[r)(()m],HO qicH(:[XB,
NPaAKTHYECKUX 3aAHATHH -
PRI Joerumenun | yieponpuar | 2ot
N TrOTOBKa
Tema 1. CocTostHUE dIEKTPOCHAOKEHUS YIAICHHBIX 3JIEKTPONOTPEOHTEICH. 2
Jlexuust Ne 1. CocTostHHE 37IEKTPOCHAOKEHUS YIaJICH- [TKoc-2 2
HBIX JJIEKTPOTIOTPEOUTENICH U POJTH CKBO3HBIX ITH(PPO- (ITKoc-2.3)
BBIX B YIPaBJICHUU UX YHEPTO00OecIeueHIEM
Tema 2. DHeprospPeKTUBHOCTH U YHEPTrOCOSPEIKEHUEB CHCTEMAX IEKTPOCHAOKEHUS 4
Jlexus Ne 2. Ouenka 3Hepros¢(HeKTuBHOCTH U dHEP- [TKoc-2 2
rocOepeKeHusl B CUCTEMAaX 3JIEKTPOCHA0KEHHUSI (ITKoc-2.3)
[Tpaktuueckoe 3anarue Ne 1. Ouenka sHeprospdex- Pemienue 2
TUBHOCTH PAa0OTBI CHUCTEM IIPH IOCIEI0BATEIFHOM, THUTIOBBIX 3a-
napajyieIbHOM U CMEIIaHHOM COEIMHEHHH JIEMEHTOB nad
CHCTEMBI
Tema 3. Pacuer cucreM 21eKTpOCHA0KEHHUS AIEKTPONIOTpeOuTENeh 4/2
Jlexmms Ne 3. OmpenenieHre IMEKTPHUECKUX HArpy30K, [TKoc-2 2
BBIOOP MCTOYHMKA M pacyeT AJIEKTPUUYECKHUX CeTel aB- (TTKoc-2.3)
TOHOMHBIX CHCTEM JJIEKTpOCHaOXeHUs. MHTepaKkThB-
HBIC PACYETHI CUCTEM DIIEKTPOCHAOKECHHSI.
[Ipaktuueckoe 3ansitue Ne 2. Pacuer anexTpudeckoit
Harpy3Ku CeJIbCKOTO IMOCENIeHUs, BEIOOP UCTOYHHKA U Pemenue
AIIEMEHTOB CHCTEMBI 3JeKkTpocHabxkeHus. Kommekc THUIOBBIX 3a- 2/2
MporpaMM IO pacyery, aHaliu3y U HOPMHPOBAHHIO a4
TEXHOJIOTMYECKHUX MOTEpb ekTposnepruu «PTII 3.
Temad. DnexTponuTanre MOOUIIHLHBIX MAIIIUH. 4
Jlexumst Ne 4. ABTOHOMHBIE CHCTEMBI 2JIEKTPOCHA0XKe- [1Koc-2 2
HUS (3JICKTPONMTAHKS ) HA3EMHBIX MOOUJIHbHBIX MAIIIHH, (ITKoc-2.3)
PEYHBIX U MOPCKUX CY/IOB U JIETATEIbHBIX aIllapaToB
U UX SHEprooOecreyeHue.
[Ipaktnueckoe 3anatue Ne 3. YCTpoHCTBO, MPUHITUI YcrHblid 2
JNEUCTBUSL  CHCTEM  DIIEKTPONHMTAHUSA  MOOMIIBHBIX ompoc
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAalIUH W WX TOIUIH-
BooOecreueHue.
Tema 5. DnexkrpocHaOxeHne MNOTpeOUTENEN ¢ UCIOJIL30BAaHUEM IEKTPOCTAHIMMN C Tell- 4
JIOBBIMHU JIBUTATEIISIMH.
Jlexuus Ne 5. DnekTpoarperarbl U JIEKTPOCTAHLIUH C [TKoc-2
TEIUIOBBIMH JIBUTATEIISIMH. (ITKoc-2.3) 2
JlaboparopHas pabota Ne 1. Onpenenenue sHeprosd- 3amura na-
(eKTUBHOCTH pabOThl OEH3MHOBOTO 3JEKTPOreHepaTo- 6opaTopHOH 2
pa paloTHI
Tema 6. DnekrpocHaOxeHHe MOTpeOUTENel ¢ UCTIOIB30BAHUEM 4/2
HAKOMMTENEeH SHEPTruu
Jlexuus 6. ABTOHOMHBIE CUCTEMBI AIEKTPOCHAOKEHHS [TKoc-2 5
C HAKOTIMTEJISIMU SHEPTHUH. (ITKoc-2.3)
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dopmupyemasi Bun KoJ-Bo
Ne u na3BaHue JeKUuii/ 1a6opaTopHbIX/ K((:;::;‘:;f;‘::;" KOHT[F)(()).m,Ho LI
NPaAKTHYECKUX 3aAHATHH -
PRSI Joemumenun | veponpur |
N TrOTOBKa
[Tpaktudeckoe 3ansTre Ne 4. Pacuet u BEIOOp HAKOTIH-
TEJS AIIEKTPUUYECKON SHEPTUUHU OLIEHKA 3HEprodpex- YcrTHbIH 212
TUBHOCTH €r0 paboThl. oTpoc
Tema 7. DnekrpocHabxkeHne mnoTpeduTeneil ¢ ncnospzoBanueM MUHU-I DC U MUKpO- 4
I'C.
Jlexust Ne 7. Munun-I'9C n mukpo-I'9C aBTOHOMHBIX [TKoc-2
CUCTEM DJIEKTPOCHAOKEHUSI. (TTKoc-2.3) 2
JlaboparopHast padora Ne 2. HccienoBanue pexuMoOB 3amura na- 2
paboTHI THAPOIIEKTPOCTAHIIUN O6opaTopHOU
paboThI
Tema 8. DiekTpocHaOKEHHE TOTPEOUTENCH C UCIOIE30BAHUEM 4
BETPOIJICKTPOCTAHIIUM.
Jlexkmusa Ne 8. BerposHepreTuyeckne yCTaHOBKH aBTO- [TKoc-2
HOMHBIX CHCTEM JJIeKTpocHaOxeHus. [lmanuposanue, (TTKoc-2.3)
npoektupoBanue u BbIOOp BOC ¢ wucnonpzoBaHuem 2
nporpammuoro makera WINdPRO u KOMITbIOTEPHBIX
0a3 Mereonanubix NASA, Meteonorm
JlabopaTtopHnas pabora Ne 3 HccnenoBanue peskMMOB 3ammura na-
paboTHI BETPOIIIEKTPOCTAHIINN O6opaTopHOU 2
paboThI
Tema 9. DnekTpocHaOXEeHHE MOTPEOUTENEH C NCTIOIH30BAHUEM COTHEYHBIX 4
AIEKTPOCTAHIUH.
Jlexiusa Ne 9. CosiHeuHbI€ YCTAHOBKM B CHUCTEMax aB- [1Koc-2
TOHOMHOTO JHEProcHaOXeHus. MeToauKa OICHKH (ITKoc-2.3) 2
SHEPruM COJIHEYHOTO M3JIY4eHHs, pacueTra U BbIOOpa
COC ¢ wucnosb30BaHWEM MPOTPAMMHBIX IAKETOB
PVsyst, Excel u xoMmprOTEepHBIX 0a3 METEOJTaHHBIX
NASA, Meteonorm.
JlaboparopHas pabora Ne 4.MccnenoBanue peXxuMOB 3amura Jia- 2
paboThI COTHEYHOMN AIIEKTPOCTAHIIUN 6opatopHoOi
paboThI
Tema 10. DHeprocHabxeHne MOTpeOUTENel C UCIOIb30BAaHUEM T'MOPHUIHBIX U KOTEHe- 4
PaIMOHHBIX YCTAaHOBOK
Jlexumst Nel0. I'nOpuiHbIC M KOT€HEPAIIMOHHBIC CH- [1Koc-2 5
CTeMBI SHEPrOOCHAOKEHUS YJAIEHHBIX TOTPEOHUTENCH. (TTKoc-2.3)
JlaboparopHas padota Ne 5. MccnenoBanue napai- 3amura na-
TIENbHON PabOTHI HCTOYHHUKOB AJIEKTPOIHEPT U TH- O6opatopHOi 2
OpUIHBIX TEKTPOCTAHITUI paboThI
Tema 11. Cuctemsl 37€KTPOCHAOKEHUS C PACHIPEeICHHON TeHepalen. 4
Jlexrust Ne 11. [lepcrieKTHBBI pa3BUTHUSI CUCTEM LIEH- ITKoc-2
TPaTM30BAHHOTO U JICIIEHTPATH30BAHHOTO AIIEKTPO- (ITKoc-2.3) 5
CHaOXEeHUS C pacIpe/IeIeHHON reHepanuei U HHTep-
Het sHeprun (IDEA).
[TpakTaeckoe 3anatue Ne 5 CXxeMbl CHCTEM AJIEKTPO- V CTHEH
CHaOXKEHUS C paclpeIeICHHON reHeparuei ompoc 2
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4.4 CamocTosiTeJibHOE U3yUeHHE TUCIUTINHBI

Tabmuna 5

Hepeqeﬂb BOIIPOCOB IJIsl CAMOCTOATEC/IIBHOIO N3YYCHUA NUCIHUIIJIMHBI

Ne
n/n

Ne paznesnia u Tembl

Ilepeuenb paccMaTprBaeMbIX BOIIPOCOB Ui
CaMOCTOSITEJIbHOT0 N3Y4YeHHUSs

Tema 1. CocTosiHUE AIIEKTPOCHAOKEHUSI YIAJICHHBIX AJIEKTPOTIOTPEOUTEICH.

1.

Jlexumst Ne 1. CocrosiHue
EKTPOCHAOKEHUS  yJia-
JCHHBIX  DJIEKTPOIOTpE-
outeneld U PoJib CKBO3-
HBIX IU(PPOBBIX B yIIPaB-
JIEHUUW WX DHEProoodec-
MeYCHUEM

[Monsitust m onpenenenns. Knaccupukanusi meHTpaIrn30BaHHBIX
JICLIEHTPAIIM30BaHHBIX CHUCTEM JJIEKTPOCHAOKEHHUS B COOTBET-
creun ¢ [1YD, T'OCT 19431-84, TOCT P 56124.1-5-2014, mex-
rocynapcrBerHomy craaapty [OCT 32144-2013. TToctanoBie-
Hue Ne 493-C® Cosera Denepanuu deaepaabHOTO cOOpaHUs
P® «O xone peanuszanuu HarmoHajdbHOTO TpoekTa «l{udponas
skoHOoMuKa P®. Vka3 Ilpesumenra Poccuiickoit ®enepanuu
Ne 490 «O pa3BuTHM UCKYCCTBEHHOTO MHTEIUIEKTa B Poccuiickoit
Oenepauyn». Pa3sutue nudposoit skoHoMukn B Poccuu. Ilpo-
rpamma 10 2035 roga. T1Koc-2 (ITKoc-2.3)

Tema 2. DHeprorhHeKTHBHOCTH

Y DHEPTrOCOEPEIKEHUEB CUCTEMAX JIEKTPOCHAOKECHUS

2

Jlekmua Ne 2. Onenka
9HEProdHPEeKTUBHOCTH W
SHEPTrOCOEPEKEHHST B CH-
cTeMax »JJIEeKTpOocHaOxe-
HUs

[HonsTus u onpenenenus 3HeprorpGHeKTUBHOCTh U 3HEprocoe-
pexxenus. TOCT P 51387-99 Dueprocoepexenne. DenepanbHbIi
3akoH oT 23 Hos10ps 2009 1. Ne 261-®3 "OO sHeprocdepexeHun
¥ O TIOBBIIMIEHUH SHEPTeTUIECKON d(PPEKTHBHOCTH M O BHECCHHUH
W3MEHEHUN B OTHEJIbHBIE 3aKOHOMATEILHEIE aKThl Poccuiickoi
Oenepanum». ['ocymapcTBeHHas mporpamma «Heprocoepekxe-
HUE U MOBBIIICHUE YHEPreTHUecKol 3PPEeKTUBHOCTH HA MEPUO]T
1o 2020 roma». MeponpusaTus 1mo odecnedeHuto 3Heprodhdex-
TUBHOCTH U SHEProcOepeKeHus: B CUCTEMAX 3JIEKTPOCHAOKEHHUSL.
Beenenne B MatLab. TTKoc-2 (ITKoc-2.3)

Tema 3. PacueT cucteM 3JIEKTPOCHA0KECHHMS SIIEKTPOTIOTPEOUTEICH

3.

Jlexkua Ne 3. Omnpenene-
HHE ANMEKTPUICCKUX
Harpy3ok, BBIOOp HCTOY-
HHUKa W pacyeT 3JIeKTPH-
YeCKUX CceTeld AaBTOHOM-

[TpuemMHUKM U TOTpeOUTENH ANNEKTpUdeckoil sHeprun. Ompene-
JICHHE JIOIYCTUMBIX OTKJIOHEHUH HANPSDKEHUS B BO3AYILHBIX JU-
HUSX (cocTaBieHHe TaOIHUIbl OTKJIOHEHUN HanpsbkeHus ). Pacuer
BHYTPEHHHUX IPOBOJIOK MOTpEOHUTENEH, pacdyeT 3JIEKTPUUECKUX
ceTeil M ompeleleHue MoTepb HampsbkeHus. VHTepakTUBHbBIE

HBIX CHUCTEM DIIEKTPO- | pacueThl CHUCTEM AJIeKTpocHaOxeHus. KomIuieke mporpaMm Mo
CHaOXKEHUSI. WuTepak- | pacuery, aHaIM3y ¥ HOPMHPOBAHHUIO TEXHOJOTHUYECKHX MOTEPh
TUBHBIC pacyeTbl cucteM | anekrpodneprun «PTIT 3. Kanbkyssitop pacdera MOIIHOCTH
AIIEKTPOCHAOKEHUS. anekrpocrannuu. [1Koc-2 (ITKoc-2.3)

Tema 4. DnekrponuTaHue MOOMIIBHBIX MAIlIKH.

4.

Jlekiug Ne 4. ABTOHOM-
HBIE CHUCTEMBI DJIEKTPO-
cHaOxeHus:  (dNMEKTPOIH-
TaHHUS) HA3eMHBIX MO-
OMITBHBIX MAIINH, PEYHBIX
U MOPCKHX CY/OB U JieTa-
TEJIbHBIX allllapaToOB U UX

[Ipou3BOACTBO TPAAUIIMOHHBIX OPTAHUYECKUX BUIOB TOTIUB H
ouotormmB i MoOMITBHBIX MamuH [TKoc-2 (ITKoc-2.3).

SHeprooOecneyeHme.
Tema 5. DnekrpocHaOxeHne MOTpedUTENE C NCIOIB30BAHNUEM JIEKTPOCTAHIMN C TEIUIOBBIMU
JBUTATEISIMU.
5. | Jlexuus Ne 5. Dnekrpoar- | Knaccudukanus sekTpoarperatoB U 3JIEKTPOCTAHIUHN ¢ Teo-

perarbl U SJICKTPOCTAHIIUU
C TCIIJIOBBIMHU JOBUI'ATCIIA-

BbIMH ABUT'aTCIISIMU. CreneHn ABTOMATU3alllU DJICKTPOArperaToB
)51 BHGKTpOCTaHHHﬁ. ABTOMATHYECKOC U ABTOMATHU3UPOBAHHOC
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Ne

Ne paznesnia u Tembl

Ilepeuenb paccMaTprBaeMbIX BOIIPOCOB [JIf

n/n CaAaMOCTOSITEJILHOI0 H3yYEHHU S
MHU. yIPaBJICHUE DIICKTPOCTAHIUSAMU C TEIUIOBBIMU JIBUTATEIISIMU.
ITKoc-2 (ITKoc-2.3).
Tema 6. DnekrpocHaOkeHHE MOTPEOUTENCH C NCIOIBL30BAHUEM

HAaKOIIUTEJIEH SHEPTUH

6 Jlekuus 6. ABToHOMHBIE | IcTOUHMKM OecriepeOOHOTO MUTAaHUS U MX KJIACCH(PHUKALIUS
cuctembl  3ekrpocHad- | [TKoc-2 (ITKoc-2.3)
KEHHUS C HAKOMUTEISIMHU
SHEPruMu.

Tema 7. DnekrpocHaOXeHHEe TOTpedUTENeH ¢ ucnoipzoBanueM MuaH-1 IC u Mukpo-I'9C.

7 | Jlexus Ne 7 . Munu-I'DC | Knaccudukauust Muan-I'"SC n mukpo-I"SC aBTOHOMHBIX CUCTEM

n Mukpo-I'OC aBTOHOM-
HBIX CHCTEM  JJIEKTpO-

CHAOKEHUS.

aneKTpocHaOkeHus. [1epCreKTUBbI Pa3BUTHSI THAPOIHEPT € THKH
CTpaHbI U OIICHKA TUIPOIHEPTETUIECKUX PECYPCOB M0 PErHOHAM
Poccuu [TKoc-2 (ITKoc-2.3).

Tema 7. DnekrpocHaOXeHHE MOTPEOUTENEH C NCTIOIB30BAHNEM
BETPOVIEKTPOCTAHIIHN.

8

Jlexkusa Ne 8. Berposuep-
TETUYCCKUC YCTaHOBKH
ABTOHOMHBIX CUCTEM
anekTpocHabxenus. [lna-
HUPOBaHUE, IPOEKTUPO-
Banne u BbIOOp BOC ¢
HCIIOJIb30BaHUEM npo-
IrPaMMHOTO nakera
WindPRO u xommbroTep-
HBIX 0a3 MeTeOJaHHBIX
NASA, Meteonorm

Krnaccudukanus BeTposHEpreTH4eckiuX yCTaHOBOK aBTOHOMHBIX
CHUCTEM D3JIEKTpOCcHa0keHus. [lepcreKTUBbI pa3BUTHSI BETPOIHEP-
TETUKH CTPAaHbl M OILICHKAa BETPOIHEPTEeTUYECKHUX PECYPCOB IO
pernonam Poccuu. 2. IlporpammHbIi NpoayKT, 6a3za MeTeodaH-
Hbix: Meteonorm. I1Koc-2 (ITKoc-2.3)

Tema 9. DnekTpocHaOXeHHE MOTPEOUTENEH C NCIIOIB30BAHUEM COJTHEYHBIX

3JIEKTPOCTAHITUH.

9

Jleknua Ne 9. ConHedHbIE

YCTAaHOBKM B  CHCTEMax
aBTOHOMHOTO SHEPTO-
CHaAOKEHUSL. Meroauka

OLOCHKH OHCPIrur COJIHCY-
HOI'o HU3JIY4YCHUS, pacyCTa

u Bbibopa COC ¢ wuc-
MOJIb30BaHHEM npo-
IpaMMHBIX MaKETOB

PVsyst, Excel u kommblo-
TEpHBIX 0a3 MeTeOoJaHHbBIX
NASA, Meteonorm.

Kiaccudukanusi COTHEYHBIX SHEPrOYCTAHOBOK B CHUCTEMax aB-
TOHOMHOTO 3HeprocHaOeHus. [lepcreKTHBBI pa3BUTHS COJTHEY-
HOW DHEPreTHKH CTPaHbl M OLIEHKA COJIHEYHOU paHalluy 1o pe-
ruoHam Poccuu. [TporpaMMHBIH TIPOJYKT AJIsi IPOCSKTUPOBAHHUSI
doroanekrpuueckux cucrem: PVsyst. ITKoc-2 (ITKoc-2.3).

Tema 10. DHeprocHabxkeHne MNOTpeOUTENEH ¢ UCHOIb30BAHUEM THMOPHUIHBIX U KOT€HEpallMOHHbBIX
YCTaHOBOK

10

Jlexkust NelO. T'ubpun-
HBIE U KOTE€HEpaIMOHHBIE
CHCTEMBl  3HEProocHao-
KCHUS YNAIECHHBIX TI0-
TpeOHuTeNeH.

Knaccudukamus u cxemsl rubpuanbix ACD ¢ BO300OHOBISIEMBI-
MU UCTOUYHUKAMU 3HEpruM (cosHeuHsiMu 6aTtapesmu, BOC, I'DC
WIA UX COBOKYNHOCTHIO). IlepcrekTuBBl HCIONB30BaHUS TH-
OpHUIHBIX CHCTEM 3JIEKTPOCHAOKEHUS yJaIeHHBIX OTpeOuTeNeH
ITKoc-2 (ITKoc-2.3).

Tema 11. Cuctemsl 3J€KTPOCHA0KEHUS C PACIPEICICHHON reHepalyen.

16




Ne Ilepeyenb paccMaTpuBaeMbIX BONPOCOB ISt
Ne paznesnia u Tembl
n/n CAMOCTOSITEJIbHOT0 U3yUYEeHUSs

11 | Jlekumsa Ne 11. Ilepcnek- | ACDO ¢ HeTpaAMLMOHHBIMU HCTOYHUKAMU 3HEPIUM, BKIIOYas
TUBbl pa3BuTus cucteM | ACD ¢ TOIJIMBHBIMU 3JEMEHTAMH, TEPMOAIMHUCCUOHHBIMH H
LeHTpanu3oBaHHOro  u | MI'JI-reneparopaMu U reoTepMajibHbIMU HMCTOYHUKAMU. ApXU-
JETIEHTPATM30BaHHOTO tektypa UuTepuer suepruu (IDEA). [TKoc-2 (ITKoc-2.3)

ANMEKTPOCHAOKECHHUS C
pacnpeneneHHo  reHe-
pauued M HMHTEPHET
sneprun (IDEA).

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B mporecce mpenomaBaHus JAUCHUIUITMHBI «ABTOHOMHBIC CHCTEMBI 3JICKTPO-
CHAO)KEHUS» B COBOKYIMHOCTH C TPAIUIIMOHHON (0OBSICHUTEIHHO-UUTFOCTPATHBHOM )
TEXHOJOTMEW  OOYyYeHHUs  HCHOJB3YeTCsA:  AJIEKTPOHHAs  WH(POPMAIMOHHO-
obpazoBatenbHas cpeaa DMOC) yHuBepcuTeTa ¢ CUCTEMON TUCTAHIIMOHHOTO 00yye-
Hust Moodle u nporpammoii «butpukc24».

JInst opraHu3aiuy nporecca OCBOCHUS CTYACHTAMH JUCIUIUIMHBI UCTIONB3YIOT-
csl cnenyromue GopMbl TEOPETUISCKOTO M MPAKTHUECKOTO OOYYEHHUs, COOTBETCTBY-
IOIINE TPATUIIUOHHON (0OBSICHUTEIBHO-MITIOCTPATUBHON) W aKTUBHBICE U MHTEPAK-
TUBHBIC TEXHOJIOTUU (MpOoOJIeMHOE OO0ydeHHe, WH(POPMAIMOHHO-KOMMYTAI[HOHHAS
TEXHOJIOT U, KOHTEKCTHOE O0yUeHHe).

OcHOBHBIE ()OPMBI TEOPETUIECKOTO OOYUCHUS: JICKIHH, MYJIbTHMEIHA-TCKITHS,
JICKIUSI-BU3YIIN3AIIHSI, KOHCYIbTAINSA, 3K3aMeH. JISKIIUU MPOBOSATCS ¢ UCTIOIB30Ba-
HHEM [POrpaMMBbl TIOJrOTOBKH MPE3eHTAllMi U T0Ka3a npesenTtaruii: Power Point u
MHTEePaKTUBHON gocku Miro . Taxke MOryT OBITh MPEACTABICHBI C MOMOIIBIO TTPO-
rpamm: ZOOM, Sugekc. TeaemMocT, HCIONB3yEeMbIX I IPOBEACHHS BHJCO-
KOH(pepeHIui, BEOMHAPOB U JPYTHX MOJA00HBIX OHJIAMH MEPOTIPUITHHM.

OcHoBHBIE (OPMBI MPAKTUYECKOTO OOYUYEHHS: TMPAKTUYCCKUE 3aHATUS U
naboparopHbie paboThl. JJIsT TIpOBENCHUS TPAKTHYSCKUX 3aHATHH HCIIOJIB3YIOTCS:
BepTyasbHass WHTEepakTuBHas nocka Miro, Mathcad u smektponnsle Tabmuier Mi-
crosoft Excel. Jlns mnpoBeneHus J1aboOpaTOpHBIX pPadOT, HaApSABl CO CTECHIAMU
ucnone3ytorcs:  Electronics ~ Workbench (Multisim) —  mporpamma s
MOJICTTUPOBAHMS AJIEKTpUIECKUX cxeM, Simulink — mporpamma st MOACIMPOBaHUS
CIIO)KHBIX TEXHUYCCKUX CHUCTEM, IpH 00pabdOoTKe pe3yibTaToOB dKCICPUMEHTA
ucnonb3ytorcss Mathcad m anekrponnbie TaOymier Microsoft Excel. Otuetsr mo
nabopatopHbIM paboTam mpencTaBisioTcs B nmporpamme Microsoft Word, npu HeoO-
xoaumocTu ucnois3dyercs CAITP AutoCad.

JloTIOJTHUTENIbHBIC (POPMBI OpPraHU3aluU OOYYCHHUS: pacueTHO-TpaduIecKas pa-
00Ta 1 caMOoCTOsITeNIbHAsl paboTa CTYJEHTOB.

B mpornecce peanuzauuu popMm 00yueHHUs] MpPEANoOaracTcss MPUMEHEHHE pa3-
JMYHBIX METOJIOB U CPEJICTB OOYYCHHUS, COOTBETCTBYIOIIUX TPATUIIMOHHON ¥ MHHO-
BaI[MOHHBIM TEXHOJIOTHSIM. COOTHECEHHOCTh TEM B CTPYKTYpPE COACPKAHHS IWCIIH-
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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

TUTMHBI, TIPUMEHSAEMBIX TSI UX U3YYSHHS TEXHOJIOTHH M COOTBETCTBYIOIMIUX UM (HOopM
1 METOJI0B (U CpelICTB) OOYyUEHUs IPE/ICTaBIEHbI HIKE (B TaOmuie 6).

Tabmuma 6

IlpuMeHeHHe aKTHBHBIX 1 HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOI UM

Ne
/o

Tema u ¢popma 3anaTus

HaumeHOBaHHE MCIOJb3yeMbIX AKTHBHBIX W
HHTEPAKTUBHBIX 00pPa30BaTeJbHbIX
TEeXHOJIOT U}

1.

CocTosiHUE 3IEKTPOCHAOKEHUS
YAAJNEHHBIX 3JIEKTPONOTpeOu-
TeJe W pOJib CKBO3HBIX IU(-
POBBIX B YIPABJICHUU HX SHEP-
rooo0ecneyeHneM

TexHonOTHs TPOOIEMHOTO 00YyUEHUS

Onenka »Hepro3ddexTuBHO-
CTH M DJHeprocOepexeHus B
CUCTEeMaXx 3JIEKTPOCHA0XKEHHUS

Texnonorus npoOi1eMHOro oOyyeHus

Onpenenenne SIEKTPUUECKUX
Harpy3ok, BEIOOp MCTOYHHMKA U
pacyer SJIEKTPUYECKUX CeTeu
ABTOHOMHBIX CHUCTEM BJ'ICKTPO-
cHaOxeHusi. VHTepakTHBHBIE
pacueTrbl  CUCTEM  DJIEKTPO-
CHAOXKCHHSL.

Texnonorus npoOiaeMHOro oOyyeHus

ABTOHOMHBIE CHCTEMBI DIICK-
TpOCHAOXKEHUs (DIEKTPOIHTA-
HUS) HA3eMHBIX MOOMIBHBIX
MAallliH, PEYHBIX M MOPCKHUX
CYJOB W JIETaTeJIbHBIX alapa-
TOB M UX DHEProoOecreueHue.

HNubopManinoHHO-KOMMYHUKALIMOHHAS TEXHOJIO-
rust

DnekTpoarperaTbl U 3JIEKTPO-
CTaHIIMM C TEIUIOBBIMU JIBUTA-
TEJISIMH.

I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaHI/IOHHaﬂ TCXHOJIO-
T’

ABTOHOMHBIE CHUCTEMBI DJICK-
TpOCHa6)KeHI/IH C HAaKOIIUTCJIA-
MU DHCPI'UH.

TexHomorus MpoOJIEMHOTO 00YICHUS

Munu-I'DC u mukpo-1'2C aB-
TOHOMHBIX CHCTEM 3JIEKTPO-
CHAOXKCHHMS.

TexHonorus HpO6J’I€MHOFO O6y‘IeHI/IH

Berposnepreruueckue  ycra-
HOBKH aBTOHOMHBIX CHCTEM
anekTpocHaOxkenus. [lmanupo-
BaHWE, TPOCKTUPOBAHHEC U
BbIOOp BOC ¢ wucnonp3oBaHu-
€M  TPOTrpaMMHOIO  MaKeTa
WIindPRO u KOMIBIOTEPHBIX
0a3  MercomaHHBIX NASA,
Meteonorm

Texnonorus mpo0IeMHOT0 00y4deHUSs (JIeKIHs-
BU3YaJIU3aIIHs])

ConHeuHbIC YCTaHOBKHU B CH-
CTCMax AaBTOHOMHOI'O 3HCPIro-
CHAOKEHMSI. Metoauka OleHKHU
OHCPTUH COJIHCUHOI'O H3JIy4C-

Texnomorus HpO6J’ICMHOFO O6yquHH
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HaumenoBanue HCII0JBb3YEMbBIX AKTUBHBLIX M
Tema n (])opMa 3aHATHA HHTEPAKTUBHBIX 06pa30BaTeJ’leLIX

n/n .
TEXHOJIOT I

Hus, pacueta U BbiObopa COC ¢
WCIIOJIb30BAHUEM  IPOTPaMM-
HbIX makeToB PVsyst, Excel u
KOMIIBIOTEPHBIX 0a3  Mereo-
manueix NASA, Meteonorm..

10. | T'uGpuanapie u korenepauuos- | JI | Texnomorus npoGieMHOro 00ydeHHS
HBIE€ CHCTEMBI YHEProOCHaOXKe-
HUS YJAJNEHHBIX MOTpeOuTe-
JEH.

11 | [lepcnextuBbl pa3Butus cu- | JI | TexHonorus npoOieMHOro oOyueHus
CTEM IIEHTPAJIM30BaHHOTO U
JEIIeHTPAIIN30BAaHHOTO  JIEK-
TPOCHAOXXEHHUSI C  pacmpeje-
JIEHHOM TIeHepanuued UM HHTep-
Het sHeprun (IDEA).

6. Texymuidi KOHTPOJIb YCIEBAEMOCTH U NMPOMEKYTOYHASI ATTECTAUSA IO

HUTOraM OCBOCHUS TMCUUILTHHBI

[Tpu u3yueHun pas3aesnoB JUCIHUIUIMHBI «ABTOHOMHBIE CUCTEMBI AJIEKTPOCHAO0-
KEHUS» B TEUCHHE CEMECTPA UCIIONB3YIOTCS CIEIYIOUIME BUIBI KOHTPOJIS:
- TEKYILUH,
- IPOMEKYTOYHBIN.

Texkymuil KOHTPOJIb 3HAHUM MPEAIOIAracT MOoCEUCHUE JICKIUM, YCTHBIE OT-
BEThl CTYJCHTOB Ha BOIPOCHI HA MPAKTUYECKUX 3aHSTUSAX, BBIIOJHEHUE U 3ALIUTY
71a00paTOpPHBIX PaboT, pelIeHNE 3a7a4 U BBITIOJTHEHHE pacueTHO-Tpaduieckoi pado-
THI.

IIpoMeKyTOYHBIH KOHTPOJIb YK3aMEH

6.1. TunoBble KOHTPOJbHBbIE 3aJaHUSI WJIH WHble MAaTEepPHAJbI,
Heo0XoAuMBbIe JJI1 OUEHKM 3HAHMHA, YMEHMH H HaBbBIKOB WU (MJIM) ONBITA
AeATeJIbHOCTH

[Ipn u3yyeHUH AUCUUILIUHBI «ABTOHOMHBIE CUCTEMBI 3JIEKTPOCHAOKECHHUS»
y4eOHBIM TUTAHOM TPETYCMOTPEHO: 3alluTa JabopaTOpPHBIX paboOT, YCTHBIM OMpOC,
pEIICHNE TUTTOBBIX 33724 U BBITIOJIHEHUE PAaCYeTHO-TpaduuecKor paboThI.

6.1.1 Ilpumep 3a7aHUsA 1 KOHTPOJIbHBIX BONMPOCOB K 3alllMTe Ja0opaToOpHOii
padote Ne 1. «Onpenenenue 3HepProdPhHeKTUBHOCTH padOThl OEH3WHOBOTO 3JIEKTPOTe-
HepaTopay,

1o jekiuu Ne 5. «DnekTpoarperaThbl U 2JIEKTPOCTAHIIUU C TEIJIOBBIMHU JIBUTATEIIIMI)

Jlaboparopnas pabota «Onpeaenerue s3HEProdGPHEeKTUBHOCTU PadOTHl OEH3UHOBO-
ro AJIEKTPOTr€HEepaTOpa», HAMpaBjieHAa HAa MPAKTUYECKOE 3aKPEIJIEHHE TEOPETHUYECKOTO
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MaTepHalia 1o JISKIHUU «DIEKTpoarperaTsl U 3JICKTPOCTAHIMH (DJIEKTPOTCHEPAaTOPhI) €
TETUIOBBIMH JIBUTATENSIMU», B PE3ylbTaTe Yero CTYACHT IOJDKEH 3HAaTh YCTPOMCTBO H
OPUHLUIB PaOOTHI AJEKTPOCTAHIMKA (DJIEKTPOArperaroB) C TEIJIOBHIMU JIBUTATEISIMHU:
HOC (B2C, I'TI2C, I'TAC, I'I2C, yMers yutaTh U pa3padarbiBaTh (PYHKIMOHAJIBHbBIE
CXEMBbI aBTOMATHU3aIIMHU AJIEKTPOCTAHLINHN (3JIEKTPOArperaToB) C TEIUIOBBIMH JIBUTATEIIAMH
Y OCYIIECTBISTH BHIOOP MX MOIIHOCTH; BIIaJIeTh HABBIKAMH BBIIIOJIHEHHUS UCCIIEIOBaHU,
00paboTku U aHanu3a HHEProdGPEeKTUBHOCTH PpabOThI AJIEKTPOCTAHIIMN C TEIMJIOBBIMU
asurarensmu: J19C, BOC, T'TIDC, I'TOC, I'ABC, (onpeneneuune KIIJ paboTsl amekTpo-
TeHepaTopa ¢ TeIUIOBBIM JIBUTATEIEM) C MOMOIIBIO MPOTPAMMHBIX MPoaykToB Microsoft
Excel, Mathcad u n.p.

Ha 3ammure nmabopaTtopHoit paboThl CTYACHT JOJDKEH MPEIBSBUTH MpeErojaBa-
TEJII0 OTYET MO J1JA00paTOpHOM paboTe, coepKaITU:

- Gamunnio, UMsl, OTYECTBO CTYACHTA U HOMEP €T T'PYIIIIHI.

- HazBanue nmaGopaTopHoi pabOTHI, KpaTKOE ONMUCAHUE YCTAHOBKH, UCIIOJIb3Y-
eMOU B paboTe, 3CKU3 €€ KOHCTPYKIIUHU, IIEKTPUUECKYIO CXEMY.

- PesynbTaTel uiccienoBaHus B BUE TaOIHI] U TpadUKOB.

- BeIBOIBI 110 TIOJTYYEHHBIM pe3yJIbTaTam

OtyeTr 1o nMaGopaTopHON paboTe MPEACTABIACTCS C TMOJHOCThIO 00paboTaH-
HBIMH pe3yJIbTaTaMu H3MEpPEHUi, rpadudecKuM MarepuaioM mporpamme Microsoft
Word, npu nHeodxoaumoctu ucnoiaszyercs CAITP AutoCad.

3aaHusl 1 KOHTPOJIBHBIE BOTIPOCHI TIPH 3aIIUTE JTA00paTOPHON pabOTHI:

1. Uto Bel noHnMaeTe 1o 2JIeKTpoarperaTaMu ¢ TETUIOBBIMU JIBUTATEIISIMU ?

2. Uto Bel moHnMaeTe 1o 3JIEKTPOCTAHITUSAMH C TEIUIOBBIMH JIBUTATEIISIMU ?

3. N3o0pasute PyHKIHOHATBHYIO CXEMY 3JIEKTPOCTAHIIUM C TEIJIOBBIM JIBUTATeE-
JIeM

4. N3obpa3zute GyHKIMOHAIBHYIO CXeMYy aBTOMATH3allUA AJICKTPOCTAHIIUM C JIBY-
Ms 1 0oJiee JIEKTPOreHepaTopamMu

5. Onpenenute momHocTh [I2C (BOC, I'TIDC, I'TAC, I'’I13C) B COOTBETCTBUU C
3aIaHHBIM CYTOYHBIM T'pa)uKOM HArpy3KH AJIEKTPONOTPEOUTEIIS.

6. Onpenenure momtHocTh JIDC (BOC, I'TIDC, I'TOC, I'I2C) no BenuyruHe pac-
YETHOW MOIIIHOCTH HArpy3KH JIEKTPONOTPEOUTENS.

7. Kak cBsi3aHbI MEXKIy COOOM 4acOBOW U YACIBHBIM PACXO bl TOILIMBA?

8. B cOOTBeTCTBHH C 3aITaHHBIM CYTOYHBIM T'papuKOM HArpy3KH AJIEKTPONOTPeOu-
Tens ynenbHsiM pacxoqoM tommBa JID3C (BOC, I'TIDC, I'TAC, I'/12C) onpeaenute pac-
XO0Jl TOIJIMBA 3a CYTKH, €r0 CTOMMOCTb M CTOMMOCTH IMOJydeHHOro KBT*uaca snekrtpo-
SHEPIHH.

9. Omnpenenure 3HeproadpdexkruBaocts bOC (JADC, I'TIDC, I'TOC, I'12C) no eé-
yaenbHOMY pacxonay Tomiua. (Onpeaenenne KII/I paGoTel OEH3MHOBOIO 3JIEKTPOreHE-
paTopa ¢ IoMOIIbIo porpaMMHBIX porykToB MSEXcel, Mathcad).

6.1.2 IlpuMep BONPOCOB JIT YCTHOTO onpoca mno JjJekuuu Ne 4. «ABTOHOMHEIE
CUCTEMBI JJICKTPOCHAOKEHUS (DJIEKTPONMUTAHUSI) MOOWIIBHBIX HA3€MHBIX MaIlWH,
PEUYHBIX U MOPCKUX CYAOB M JIETaTEIbHBIX alapaTOB U UX HIHEProoOecreyeHne» Ha
MPAKTUYECKOM 3aHATHU Ne 3: «YCTpOKWCTBO, MPUHLINN JEUCTBHUS CUCTEM DIJIEKTPOIH-
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TaHUs1 MOOMJIBHBIX TPAHCIIOPTHO-TEXHOJOTMYECKUX MAIIMH W MX TOIUIMBOOOEcIeye-

HHUE.

1. VYcrpoilcTBO, MPUHIMI IEUCTBUS CHUCTEM 3JIEKTPOIMTAHUS aBTOMOOWIIEH, 3IIEK-
TPOABTOMOOUIIEH

2. YCTpOHCTBO, NPUHIMUN JAEHCTBUS CUCTEM AJIEKTPOINUTAHUS TPAKTOPOB, AJIEKTPO-
TPaKTOPOB

3. VYcrpoicTBO, TPUHIMI ACHCTBUS CUCTEM DJIEKTPOMUTAHUS KEJIE3HOAOPOKHOIO
TPaHCIOpPTA.

4. YcTpoWCTBO, NPUHIMUI AEHCTBUS CUCTEM DJIEKTPOMUTAHUS PEYHOIO U MOPCKOTO
TpaHCHIopTa

5. VYcTpoHcTBO, MPUHIMN JACHUCTBUS CUCTEM AJIEKTPONUTAHUS BO3IYIIHOTO TpaHC-
rnopra

6. EnunHuibl uaMepeHus SHEpruu. Y CJI0BHOE TOTUIMBO.

7. TIpou3BOACTBO TPAAUIIMOHHBIX OPTaHUYECKUX BUJIOB TOTUIUB.

8. Cucrema MamuH U 00OpYAOBAaHMS JJisi MPOU3BOJCTBA BO30OHOBISIEMBIX BHJIOB
TBEP/bIX TOIIUB: (IIEJUIET U OPUKETOB).

9. Cucrema mamuH U 000pyIOBaHUs JI IPOU3BOJICTBA BO30OHOBIISIEMBIX KU IKHX
BUJIOB TBEP/IbIX TOILIUB: (OMOATaHOIa U OO IM3es).

10. Cucrema mamuH 1 000pyAOBaHUS AJI IPOU3BOICTBA BO3OOHOBISIEMBIX ra3000-
Pa3HbIX BUJIOB TBEPABIX TOILIMB: (OMOra3a U reHepaTopHOro rasa).

Pemenne THUNOBBIX 3amad W pacdeTHO-rpaduueckas padoTa BBITOTHSIIOTCS
CTYJCHTOM BO BHEYPOYHOE BPEMsI C MCIOJIH30BaHUEM PEKOMEHIOBAHHBIX MH(OpMa-
IIMOHHBIX MaTepuajoB. PacueTHo-rpaduyeckas paboThl HOCUT PacdeTHBIN XapakTep
M 00s13aTeIbHO BBIMOJHICTCS B AJIEKTPOHHBIX Tabmuiax Microsoft Excel, ¢ ucnoms-
30BaHMEM MaremaTHueckoro makera Mathcad u kampkynsTop pacyeTa MOIIHOCTH
AJIEKTpOCTaHIMi. Pacdyer u aHamM3 TEXHOJOTHYECKHX MOTEPh AJICKTPOIHEPTHH OCY-
HiecTBiIsieTca ¢ nomolnbio Komruiekca nporpamm «PTII 3. ITpoektupoBanue COC u
BOC BeaeTcs ¢ moMoIibio mporpaMmMHubIX nmpoaykros: PVsyst, WindPRO u xomibro-
TepHbIX 0a3 MeteomaHHbIX NASA, Meteonorm. OdgopMisitoTcst 3Tu pabOThl B TEK-
cToBoM peaaktope Microsoft Word.

Tembl TUIOBBIX 337124 U pacuYeTHO-TpaduuecKoil pabOThHI MO AUCIUIUIMHE «AB-
TOHOMHBIE CHCTEMBI JIEKTPOCHAOKEHUA» (HOPMYITUPYIOTCS TaKHUM 00pa3oM, YTOOBI
CTYJIEHT MMEJ BO3MOXKHOCTh MaKCHUMaJTbHO HMCIOJB30BaTh MAaTEpPHANbI ATUX padboT
MIpH pa3pabOTKe BHIMYCKHOW KBaTU(UKAITMOHHONW PaOOTHI.

6.1.3 [Ipumep THMOBBIX 32/1a4 JIJIs PEIICHHS HA TPAKTHYECKOM 3aHSATHU

Ne 1. Onenka sHeproddEeKTUBHOCTH PabOTHI CHCTEM TP ITOCIISI0BATSIBHOM, ITa-
pajIeIbHOM M CMEIIAaHHOM COSIMHEHUHU YJIEMEHTOB CUCTEMBI

1. Onpenenenue ko3 PUIMEHTA TMOJE3HOTO JCHCTBHS IPH IOCIEI0BATEILHOM
COCIMHEHUHU DJIEMEHTOB CUCTEMBI

2. Onpenenenne KO3 OHUIIMEHTA ITOJE3HOTO JCHCTBUS IMPH IMapalICIbHOM CO-
€MHEHUU PJIEMEHTOB CHUCTEMBI

3. Onpenenenrie Ko3(QPUIMCHTA TOJC3HOTO JICUCTBUS NMPH CMEIIAHHOM COCIH-
HEHHUH DJIEMEHTOB CHCTEMBI
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4. Onpenenenue kodpduireHTa MOJE3HOr0 JACHUCTBUS CUCTEMbI MAIllMH MO MPO-
U3BOJCTBY CEIBCKOXO3AUCTBEHHON IIPOAYKIIMU

5. Ompezenenue NoTepb 3HEPrUU B CUCTEME MAILIMH U 000OpPYIOBaHUS IO MPOU3-
BOJICTBY CEIBbCKOXO3MCTBEHHOM ITPOAYKLIUU

6. OnpenenieHne >HEPrOEMKOCTH  MPOMU3BOACTBA CEIbCKOXO3IMCTBEHHOW MpPO-
JyKIIUH

IIpumepnas Tema pacyeTHO-rpaduyeckoii padoThl. «ABTOHOMHOE JIIEK-

TpOCHAOXKEeHUE ,
o0bekTa aekTpocHabxkeHus (O2C)

PacIoIOKCHHOTO B (C HCII0JIb30BAHHUEM
Mecropacnonoxenue O9C

H2C, 12C, I'DC, BOC, COC u rubpuaHoN 31EKTPOCTAHIIUN ).

B pacuetrHo-rpaduueckoit paboTe COrjiacHO HHAMBUIYAIBLHOMY 3aJlaHUI0 U
METOANYECKUM PEKOMEHIAIMsIM HEOOXOAUMO MPOU3BEeCTH BbIOOp nuzenbHo# ([12C),
ruapo- (I'9C), serpo- (BOC), comneunoit (COC) u ruOpuaHON 1j1s1 aBTOHOMHOTO
anekTpocHadxeHus 3agannoro OOC.

Jlo BeIOOpa MCTOYHMKA DJICKTPOCHAOKEHHS MTPOBECTH aHAIIU3 COCTOSIHUS 00b-
€KTa JJICKTPOCHAOXKEHUS, ONPEACINThL Ha3HAUCHUE U aKTyaJIbHOCTh aBTOHOMHOM CH-
CTEMBI JJIEKTpOCHAOXeHUs. [lamee mpoBecTH: OmMpenesieHHe JJICKTPUISCKUX Harpy-
30K BBIOOP MCTOYHUKOB PHEPIUH - IHEPTreTUYECKOTO 00OPYIOBAHUS U DIEKTPOTEX-
HUYECKHUX CPEJACTB: IEHTpaau3oBaHHOro 3nekrpocHadxkenus (IL[DC), AD3C, I'DC,
B3C, C3C u rubpuaHo#t 37IEKTPOCTAHIIMH, pacueT CTOMMOCTH 3JIEKTPUUYECKON dHEP-
ruu, Beipaborannoi npu [[DC, JIDC, I'DC, BOC, COC; pa3paboTky cxeMm rudpu-
HOM JIEKTPOCTAHIIUU

N300pa3uth cyTouHbIl rpaduK JIEKTpUYECKHX Harpy3ok OD. DyHIIMOHATb-
Hbie cxeMbl ACD nipu snekrpocHadxkennn ODC OT pa3IuuHbIX UCTOYHUKOB YHEPTUH;
iad saekTpocHadxkeHuss OOC oT THOPUIHON AIEKTPOCTAHIINY, NMPUHIUITHAIBHYIO
CXEMY M CXeMY COEJMHEHUM IHUTA YIIPABICHUS THOPUIHON JIEKTPOCTAHIIHEH.

6.1.4 IlpuMep KOHTPOJBLHBLIX BONPOCOB MO Pe3yJabTATAM BBINOJIHEHUSI H
3allUTHI pacdyeTHO-rpaduyeckoii padorsl mo Jgexkuumu Ne 3. «OnpexneneHue
ANEKTPUYECKUX HArpy30K, BBIOOp HCTOYHMKA © JIMHUH  DJIEKTPOCHAOKEHUS
ABTOHOMHBIX CUCTEM»

1. UTo moHUMAIOT MOJ SJIEKTPONPUEMHHUKAMHU U SJEKTPOIOTPEOUTETIMU DJICK-
TPUYECKOMN DHEPIUMU.

2. Kak omnpenensiercst kauecTBo annekrpuyeckoit snepruu no ['OCTam: TOCT P
54149-2010 u T'OCT 32144-2013.

3. Kak ompezaensieTcsi Ka4eCTBO AJEKTPUUYECKOW IHEPTHH THOPUAHBIX SJIEKTPO-
CTaHIIMU HA OCHOBE BO30OHOBIISIEMBIX UCTOUYHHKOB SHEPrUH, NMpeJAHA3HAYCHHBIC IS
CEJIbCKOM AJIEKTpUPUKALINY.

3a. Kakue aHanmm3aToOphl MOKAa3aTeNe KadyecTBa SJIEKTpOdHEepruu Bel 3Haere
(Fluke, Binom, ...).

4. Kak onpeAensitoTcsi pac4eTHbIE HArpy3KH MO rpadukaM 3JIEKTPUUYECKUX Harpy-
30K, IO BEJIMYMHE HATPYy30K OTAECIbHBIX 3JIEKTPOINPUEMHUKOB UJIU 3JIEKTPONOTpeOUTE-
nen.
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4a. Kak onpenenstorcs CyMMapHble Harpy3ku ¢ nomoiubio Kanskynstop pacuera
MOIIIHOCTH 3JIEKTPOCTAHIUU.

5. Kak npou3BoauTCs BEIOOp almapaToB 3aIIUTHI U IPOBEPKA UX UYBCTBUTEIIBHO-
CTH MpU OAHO(DA3HBIX K.3.

6. Kak mpousBoauTcs pacuer ¥ BbIOOp BHYTPEHHUX MPOBOJIOK 3JIEKTPONPUEMHH-
KOB.

7. Kak mpousBoauTcs pacueT U BBIOOp MapaMETpPOB  AJIEKTPUUYECKHUX CeTel
0,38/0,22 kB u omnpenenenue noTeph HAPSHKECHUSL.

8. Kak mpousBoaUTCS pacuer NOTepb MOITHOCTH U SHEPTHH B JJIEKTPUUYECKHUX Ce-
Tel HanpsbkenrneMm Menee 1000 B.

8a. Kak mpou3BoguTcs pacdyeTr moTepb MOUIHOCTUA C TOMOUIBI0 KOMILIEKCa Mpo-
rpaMM [0 pacyeTy M aHalu3y noTepb dekTposneprun «PTII 3.

9. Kak onpenensiercs ko3hPUIMEHT MOITHOCTH CUCTEMBI JIEKTPOCHAOKEHHUS

1. TlepeyeHb BONPOCOB, BLIHOCHMBIX HA MPOMEKYTOYHYIO ATTECTAIHIO
(8 cemecTp: 3K3aMeH):
1. CocrostHrE 3IIEKTPOCHA0KEHHUS YAAICHHBIX dJIEKTporoTpebuTeneii. Mecto

M POJIb CKBO3HBIX ITU(POBBIX TEXHOJOTHH B JIEKTPOCHAOKEHUH yTATICHHBIX AJICK-
TpONOTpeOuTeneH.

2. Ilonsrus: HNCHTPAJIM30BAHHOI'0O, aBTOHOMHOI'O (I[GH@HTpaJ'II/ISOBaHHOFO) H pe-

3CPBHOTO 3JI€KTpOCH36}KCHI/I}I CTAaIMOHAPHBIX O6T)€KTOB, CHUCTCMBbI BHGKTpOCHa6)K€-

HUSI C paclpe/IesIeHHOM reHepanuu 1 uHTepHeT sHepruu (IDEA).
3. Onenka kayectBa anekrpudeckoi sHepruu nmo 'OCT 32144-2013 u I'OCT

P 54149-2010.

4. Kateropuu TpeboBaHUH K MTOKa3aTeNIM KayecTBa B JICIETPATN30BAHHBIX CH-

creMax aekTpocHadxenus mo 'OCTam P 56124.1-5-2014.

5.0mnpenenenne kodhPuimeHTa NoAC3HOr0 UCTIONH30BAHUS U TTOTEPh SHEPTUU

IIPU TIOCJIEIOBATEIBHOM U MAapAJIJIEIbHOM U CMEIIAHHOM (IIOCIEA0BATEIbHO-
napajijieIbHOM ) COEIMHEHUH SHEPTeTUYECKUX YCTAHOBOK M 000PYI0BaHHUS.

6.0OnpeneneHre 3HEProeMKOCTH MPOU3BOACTBA CEIbCKOXO3SIMCTBEHHOM MPO-

JTYKIIHUH.

7. OnpeneneHue KayecTBa JIEKTPUUECKON SHEPTHU THOPUIHBIX 3JIEKTPOCTAH-

IIMA HAa OCHOBE BO30OHOBJISIEMBIX HCTOYHHKOB JHEPTUU, MPEIHA3HAYCHHBIX IS
CEJIBCKOM NIEeKTPUDUKAIIUH.

8. OnpeneneHne MEKTPUUECKUX HArpy30K Mo rpadukaM Harpy3ok, 1o BeIu-

YUHE HArpy30K OTACIBHBIX JJIEKTPONPHUEMHUKOB WJIM JJIEKTPONMOTPEOUTENeH U HC-
MOJIB30BAaHUEM KaJIBKYJISITOP pacyeTa MOIHOCTH CYMMApHOW Harpy3KHu.

9. Onpenenenrie napaMeTpoB BHYTPEHHUX MPOBOJOK JIEKTPOINPUEMHHUKOB.
10. Onpenenenne nmapameTpoB snekrpuyecknx cereit 0,38/0,22 kB u ompene-

JICHHUC IMOTCPb HAIIPAKCHUS.

11. Omnpegenenue NOTEPh MOIIHOCTH U HSHEPIHMM B DJIEKTPUUECKUX CETEH

Hanpspkerarem meree 1000 B ¢ uconpzoBannem koMiuiekca nporpamm PTII 3.

12. Beibop u npoBepka cpabaTbIBaHUSI anmapaTryphl 3alllUThl: aBTOMATHYECKUX

BBIKJIIOYATEJNICH U IpeIoXpaHuTeNeH Mpu 0JHOPA3HBIX KOPOTKUX 3aMbIKAHUSX.
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13. YcTpoiicTBO, NPUHLIMN JEUCTBUS CUCTEM SJIEKTPONUTAHUS aBTOMOOWIIEH,
AIEKTPOABTOMOOMIIEH

14. YcrpoilcTBO, NPUHUHUII JEUCTBUS CHCTEM DJIJIEKTPONMTAHUS TPAKTOPOB,
AIEKTPOTPAKTOPOB

15. [Ipon3BOACTBO TPAJUIIMOHHBIX OPTAaHUYECKUX BUIOB TOTUIHB.

16. Cuctema mMamuH U 000pyI0BaHUs JJISI POU3BOJICTBA BO3OOHOBIISIEMBIX
BUJIOB TBEP/IBIX TOIUIUB: (TIEJIET U OPUKETOB).

17. CucteMa mMamH 1 000pyI0BaHUs J1JIsS POU3BOICTBA BO3OOHOBIISIEMBIX
AKUJKUX BUJIOB TBEPABIX TOTUIMB: (OM03TaHOJIa U OUOIU3EIIA).

18. CucteMa mamuH U 000pyI0BaHUs JJIsS POU3BOICTBA BO3OOHOBIISIEMBIX
ra3000pa3HbIX BUJIOB TBEP/IX TOIUIMB: (0MOTa3a U reHepaTOPHOTo rasa).

19. YcTpoicTBO M MIPUHIIUI ACHCTBUS JIEKTPOCTAHIIUNA C TEIJIOBBIMU JIBUTa-
TEISIMHU

20.060cHOBaHME U BBHIOOP MOITHOCTH JIEKTPOCTAHIIUU C TETNIOBBIMU
JIBUTATEIISIMU

21. Knaccudukamusi 3J€KTpOoarperatoB U AJIEKTPOCTAHIIUA C TETUIOBBIMU
JBUTATENISIMHU: OCH3WHOBBIMU, IU3CIbHBIMH, Ta30]U3CJIbHBIMH, Ta30TYpPOUHHBIMU H
ra30IMOPIITHEBLIMHU.

22. CrerneHb aBTOMATH3aIMH JICKTPOArPEraToOB U JICKTPOCTAHITUHN C TEILIO-
BBIMU JIBUTATEIISIMH.

23. ABTOMAaTHYECKOE W aBTOMATHU3WPOBAHHOE YIPABICHHUE DJIECKTPOCTAHIIM-
SIMU C TEIJIOBBIMU JABUTATEISIMU.

24, CucrtemMbl aBTOMAaTHYECKOTO PETyJIUPOBAHUSI DJIEKTPOArperaToB ¢ Tel-
JIOBBIMU JIBUTATEJISIMU TIPH UX NapaiieIbHON padoTe.

25. YCTpOMCTBO, MPUHIMUIN ACHCTBUS DIICKTPOXUMHUYECKUX aAKKyMYJISTOPOB
3JIETPUYECKON SHEPTUU

26. YCTpOHCTBO, HNPUHIMUIT EUCTBUSA THAPOAKKYMYISITOPOB 3JIEKTPUUYECKOI
SHEPIruu

27. YcTpoilcTBO, TPUHIUIT JEUCTBUS MaXOBUKOBBIX aKKYMYJISITOPOB

28. AKKyMyJIUpPOBaHHUE AJIEKTPUYECKON IHEPTUU C MOMOIIBIO CKATOTO BO3yXa

29. YcTpoilcTBO, MPUHLMN JEUCTBUS BOJOPOJHOIO HAKOMMUTENS 3JIEKTpHYE-
CKOM 3HEPruun

30. YcrpoicTBO, IPUHIIUIT TSHCTBUS HMCTOYHHKOB OecriepeOOMHOr0 MUTaHUS
(amexTpocHabKeHus).

31. YcrpoiictBo, npuniun aedctBusds MUHU-I'DOC u Mukpo-I'SC aBTOHOMHBIX
CUCTEM 3JIEKTPOCHAOKEHHUSI.

32. Pacuet u Bp100p MomTHOCTH ["'DC aBTOHOMHBIX CHCTEM 3JIEKTPOCHAOKEHUSI.

33.Knaccudpukanusa Muau-I'9C u Mukpo-I'9C aBTOHOMHBIX CUCTEM JJIEKTPO-
CHAOXEHUS.

34. Ouenka sHeprodddextuBHOCTU padoThl 'IC aBTOHOMHBIX CHUCTEM JJICK-
TPOCHAOXKECHUS.

35. [lepcieKTUBEI pa3BUTHS TUAPOIHEPTETUKH CTPAHBI.

36.01eHKa THAPOIHEPTETHUCCKIX PECYPCOB IO peruonam Poccumn.

37.  YcTpoiCcTBO, IPHUHIINI JEHCTBUS BETPOIHEPTETUICCKUX YCTAHOBOK aB-
TOHOMHBIX CHCTEM 3JIEKTPOCHAOKEHUSI.
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38. Knaccudukauusi BETpOIHEPreTHUECKUX YCTAHOBOK aBTOHOMHBIX CHCTEM
AIEKTPOCHAOKEHUS.

39. Pacuer u BrIOOp MoutHOCTH BOC € cnonb30BaHKEM IPOrPaMMHOTO Ma-
kera WIindPRO u komnbsroTepHbIX 60a3 MeTeonanHbix NASA, Meteonorm..

40. Ouenka 3HeprodpHEeKTUBHOCTH PadOTHI BETPOIICKTPOCTAHIIUU C HC-
noJjbp30BanueM nporpammuoro nakera WindPRO.

41. IlepcrieKTUBBI pa3BUTHUSL BETPOIHEPIETUKU CTPAHBI.

42. OueHka BETPOIHEPreTUYECKUX PECYpPCOB MO permoHam Poccum ¢ uc-
MOJIb30BaHUEM KOMIIBIOTEPHBIX 0a3 MeTeoganHbix NASA, Meteonorm.

43.  YcTpoiCTBO, MPUHIUI IEUCTBUSL COTHEUHBIX AJIEKTPOCTAHIIUM.

44. Knaccudukaiusi COJHEYHBIX SHEPrOYCTAHOBOK CHUCTEM aBTOHOMHOTO
SHEProcHaOXKEeHUSI.

45.  Pacuer u BbIOOp MomHocTd COC, HUCMONB30BaHUEM MPOrPAMMHBIX a-
ketoB PVsyst, Excel u kommnbroTepHbix 6a3 MereoanHbix NASA( Meteonorm).

46.  Omenka 3HeprodHEeKTUBHOCTH pabOThl COTHEUHOM AIEKTPOCTAHLUU C
UCIIOJIb30BAaHUEM MPOrpaMMHOTO nakera PVsyst

47. IlepcrieKTUBBI pa3BUTHS COJTHEYHON IHEPTETUKHU CTPAHBI.

48. OrmeHka COJHEYHOM paauanuy mo peruoHam Poccuu, ¢ HMCMOIb30BaHU-
€M KOMIBIOTepHBIX 06a3 MeTeoganHbIx NASA, Meteonorm.

49.  YcTpo#CTBO, MPUHITUI ICSUCTBUS THOPUIHBIX AJIEKTPOCTAHIIUM.

50.  VYcrpoiicTBO, MPUHIUT ACHCTBUS KOT€HEPAIIMOHHBIX YCTAHOBOK

51. Pacder u BBIOOp MOUTHOCTH MCTOYHUKOB DHEPTUU THOPUIHBIX IIIEKTPO-
CTaHIINH.

52.  Ouenka sHeprodPpheKTUBHOCTH padOThl THOPUIHBIX AIEKTPOCTAHIINM.

53.  Oruenka sHEprodPpGHeKTUBHOCTH padOThI KOT€HEPAIMOHHBIX YCTAHOBOK.

54. Knaccudukamms tuOpuansix ACD U cUCTeM pacnpee]eHHOM reHepa-
MM C BO30OHOBIIIEMBIMH MCTOYHMKAMU SHEpPruM (conHeunbiMu Oatapesimu, BOC,
I'DC unu ux COBOKYMHOCTBIO).

55. IlepcnekTHBBI pa3BUTHS CUCTEM JICLIEHTPAIN30BAHHOTO, aBTOHOMHOT'O

AIIEKTPOCHAOKEHHS ¢ pacnpeaecHHon reaepamueii u Murepuer sHepruu (IDEA).

56.  YcrpoiicTBO, MPUHITUT ACHCTBHS, pacyeT U BEIOOP aBTOHOMHBIX CHCTEM
AIEKTPOCHAOKEHHS C TOITMBHBIMU AJIEMEHTAMH.

57.  YcTpoWCTBO, MPHUHIIMI ICHCTBHS, pACYET M BHIOOP aBTOHOMHBIX CHCTEM
AIEKTPOCHAOKEHHS C BOJOPOTHBIMU HAKOMTUTEIISIMHU.

58.  VYcrpoiicTBO, IPUHIMN IEWCTBUS, pacdyeT U BHIOOP aBTOHOMHBIX CHCTe-
MBI AJIEKTPOCHA0KEHUS C T€0TEPMaIbHBIMU UCTOYHUKAMU SHEPTHU.

59. Cxema npexacrapieHus apxutekTypsl UaTepret sneprun (IDEA)

60. IIpuHIIMT TOCTPOCHMS CUCTEM JCTICHTPATN30BAHHOTO DJICKTPOCHAOXKE-
Hue ¢ emeHTamMu MHTepHeT 3Hepruu (IDEA)
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6.2. Onucanue nokasarteseid U KpUTepHeB KOHTPOJISA YCIIeBAEMOCTH, ONMCAHUE
LIKAJI OLlCHUBAHUA
JUisi OueHKH 3HaHWM, YMEHWH, HAaBBIKOB U (DOPMHUPOBAHMSI KOMIETEHIMHU I10
TUCLHUIUIMHE «ABTOHOMHBIE CUCTEMBI 3JIEKTPOCHA0XKEHHS» MPUMEHSETCS TPaAULM-
OHHAasl CHCTEMa KOHTPOJSA M OLEHKH YCIIEBAEMOCTH CTYIEHTOB. Kpurtepuu BbICTaB-
JIEHUS OLIEHOK IO 3K3aMEHY IO YEThIpeXOAJJIbHON CUCTEME: OTIUYHOY, «XOPOIIO»,
«YAOBJIETBOPUTENBHOY, «HEYAOBIETBOPUTEIBHOY MPE/ICTABICHBI B TAOIULE 7.

Tabnuua 7
Kpurepun onieHKH pe3yJibTaToB 00yueHusi (IK3aMeH)
Ounenka Kpurepun onenuBanuns
Boicoknii OLICHKY «OTJIMYHO» 3aCIIy’KUBAET CTYAEHT, IIyOOKO U NPOYHO
YPOBeHb «5» | OCBOMBIIMI 3HaHUSA, YMEHUS, KOMIIETCHIIMM M TEOPETUYECKUNA Mare-
(oT/IMYHO) pHall, u3Iararolluil €ero NCYEpIbIBAIOIIe, OCIEI0BATEIbHO, CUCTEMHO

U JOTHYECKH CTpoiHO. CTYINEeHT, BBIOJHUBIIUN M 3alIUTUBIINN pac-
4yeTHO-Tpaduyeckyto paboTy Ha BBICOKOM Kaue€CTBEHHOM YpPOBHE; HE
3aTpyJHSIETCS] C OTBETOM IPHU BUIOW3MEHEHUH 3aJJaHMsl; CIIPABIISIETCS C
HECTaHJApPTHBIMU 3aJjauaMi, BONPOCAMH U JIPYTMMH BHJIAMHU MpUMe-
HEHUs 3HAHUU; MIPU U3JI0KEHUH MaTepuaa BiaJeeT TEPMUHOJIOTHEN U
CUMBOJIMKON M3y4aeMOM TUCIHIUIMHBI; MOKa3bIBa€T Pa3HOCTOPOHHHE
3HaHMUSI OCHOBHOW U JIOTIOJHUTENBHOM JUTEpaTyphl; MpaKkTHYECKHe
HaBBIKU MPO(EeCcCHOHAIBHOTO MPUMEHEHUSI OCBOCHHBIX 3HaHUM cop-
MHUPOBaHBI.

Komnerenuum, 3akperui€HHbIE 3a AUCUUILIMHOW, c(opmMupo-
BaHbI HA YPOBHE — BHICOKMHA.

OLICHKY «XOPOII0» 3aCIIy’)KMBA€T CTYIEHT, NPAKTUYECKU IOJIHO-
CTBIO OCBOMBUIMI 3HAHUS, YMEHHs, KOMIETCHIUU U JIOTUYECKU IIpa-
BWIBHO M3JIAraloliil TEOPETUYECKUN MaTepuas, He JOMYCKAIOIIHi
CYILLECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC; BIAACIOLIUN TEp-

Cpennmii MUHOJIOTHEH U CUMBOJIMKOM M3y4yaeMOM NUCHUILIMHBI IPH U3JI0KECHUU
ypoBeHb «4» | mMarepuana. CTyIeHT, BBINOJHUBLUIMN M 3alIUTUBLIMI pacyeTHO-
(xopo1mo) rpaduueckyro paboTy; YCBOUBIIHMI OCHOBHYIO JIUTEPATYPy, PEKOMEH-

JOBaHHYI0 MPOrpaMMOM AMCHUUIUIMHBL, O0O0Jalalomuid OCHOBHBIMU
npodeccuoHaNbHBIMU KOMIETEHIMSIMH; B OCHOBHOM C(OPMHUPOBAI
PaKTUYECKUE HABBIKU.

Komnerennum, 3akperi€HHbIE 3a AUCUHUILIMHOW, c(opmMupo-
BaHbI HA YPOBHE — IOCTATOYHbIH M BbILIE.

OLIEHKY «y0BJICTBOPHUTEJIbHO» 3aCIIy>KUBAET CTYJIEHT, YaCTHUY-
HO C MpoOelaMy OCBOUBIIMI 3HAHUS, YMEHHUS, KOMIIETEHIIUU U T€Ope-
TUYECKHI MaTepual TOJBKO MO 00sS3aTeTbHOMY MUHUMYMY COJepKa-
HUsl MPEIMETa, ONPEAEIEHHOMY IPOTPaMMOM JUCLUILIMHBL, BBINOJI-
HUBIIMHM U 3alIUTUBIINI pacdyeTHO-TpaduuecKyro padoTy; 3HaHHUS OC-

IToporoswrit . . 9
OBEHb 3» HOBHOU JIUTCPATYpPbl, pPCKOMCHAOBAHHON MPOTpaMMOU, OTPLIBOYHBI U
{)I’)HOBJIGTBO HE CUCTCMHBI. CTyI[eHT JOITYCKA€T HETOYHOCTU B OTBCTEC, HEAOCTATOY-
HO IIPpaBUJIBHBIC (DOPMVYJIIUPOBKH, Ha CHUA IMOCJICAOBATCIBHOCTH B
pHTeIbHO) p (hopMyIHpPOBKH, HapyLI

U3TI0)KEHUU MaTepuana, YeTKOCTh U YOeTUTEeIbHOCTh OTBETA BhIpaxe-
Ha c1a00, HCIMBITHIBAET 3aTPyJHEHHS B BHITIOJHEHUH THUIIOBBIX MPaK-
TUYECKHUX 3aJJaHUl, HEKOTOPbIE MPAKTUYECKUE HABBIKU HE CPOPMUPO-
BaHbI.

KoMnerenuumn, 3akperui€HHble 3a AUCIUIUIMHON, c(OpMHPO-
BAaHbI HA YPOBHE — 10CTATOYHBII.
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OLICHKY «HeYJAOBJIETBOPUTEJIbHO» 3aclly)KUBaeT CTYICHT, HE
OCBOMBILIMM 3HAHUS, YMEHHS, KOMIIETEHUMU U TEOPETHUUECKUN MaTe-
Munumaib- | pua; He TIOKa3al MPAaBHIBLHOTO MOHUMAaHUS CYIIECTBA K3aMEHALMOH-
HbIH YPOBEHb | HBIX BOIIPOCOB; HE 3HAECT 3HAYUTEJILHON YaCTH OCHOBHOTO MaTepHala;
«2» JIOMYCKAeT NPUHIUIHUAIBHBIE OIIMOKK TPH BBIIOJHEHUU THUIIOBBIX
(HeynoBJie- npakThyeckux 3amaHuil. CTyIeHT, BBINOJHUBIIMN U 3al[UTUBIINN
TBOPHUTEJIb- pacueTHO-TpaduyecKyl0 paboTy; OCHOBHas JUTEparypa IO mpooiie-
HO) MaM Kypca He YCBO€Ha, TPAKTHYECKHE HABBIKK HE C(hOPMUPOBAHBI.
KoMnereHuum, 3akperi€HHble 3a IUCHUILUIMHOM, He chopMu-
POBaHBI.

7. YueOHO-MeTOoAMYeCKOe U MH(OPMAIMOHHOE O0ecieyeHne JUCIUIITUHbI

7.1. OcHoBHas JUTEpPATYypAa.
1. OcmonoB O.M. OGuias sHepreTrka: yueOHoe mocobue
[http://elib.timacad.ru/dl/local/Loca/186pdf/info] — M.: PTAY-MCXA
uM. K.A. Tumupszesa, 2015 — 98c.
2. Jlemunckas T.b., HaymoB U.B. DnekTpocHabxkeHne cenbckoro xo3saicTra. — M.:
BUBKOM, TPAHCIJIOTI, 2015. — 656¢.

7.2. JlonoJTHUTEJIbHASA JUTEepaTypa
1. Beictpunikuit, I'. ®@.. O6mas snepreruka [Tekct] / I'. @. beictpunkuid. - 3-¢ uzs.,
crep. — M. : KHOPYC, 2013. — 296 c.
2. beictpunikuid, I ®@. OcHoBsl 2HepreTuku [Tekct] / I'.®. beictpuikmii. — M. : TH-
®PA-M, 2006. — 278 c.
3. Jlocrok, FO. A.. Herpanunmonnsie ucrounuku 3Heprun [ Tekct] / FO. A. Jlocrok, B.
B. Ky3pmuu — MH. : VII "Texnonpunt", 2005. — 233 c.
4. BonsgauukoB B. T. DxoHOMHUYECKas OIEHKA MPOEKTHBIX PEIICHUM B SHEPTEeTUKE
AIIK [Tekcr] / B. T. BogstaaukoB. — M.: KonocC, 2008. — 264 c.
5. IlpaBuia ycTpoiicTBa 3J€KTpOyCcTaHOBOK. Bee neiicTByromue pasnenst [IYD-6 u
I[1YD- 7. 6 u 7 u3a. — HoBocubupck: Hopmatuka, 2019 — 462 c.
6. PazButue mudpooii s3xoHoMuku B PD. IIporpamma no 2035 roma. YTBepxkaeHa
pacniopsixenueM [IpaButensctBa PO ot 28.07.2017 Ne 1632-p. 2. 'OCT 32144 2013.
7. T'opaees A.B., Ilatpymes JI.H., JlebeneB 1.B. u np. BeaoMcTBEHHbBIN NpPOEKT
«IIudpoBoe ceapckoe x03s5UCTBO»: odurmaabHoe m3ganue. — M.: ®I'BHY «Pocun-
dopmarporex», 2019. — 48 c.
8. Kanuranos, /I. B. Beegenune B MatLab: yue6noe moco6ue / [[. B. Kanurtanos, O.
B. KanuranoBa. — Hwxuuit Hosropoa : HHI'Y um. H. W. Jlobauesckoro, 2016. —
65 c. — Texkct : amekTpoHHbIN // JlaHb : 3MEKTPOHHO-OMONMMOTEYHAsT cUCTEMA. —
URL: https://e.lanbook.com/book/153039 (nmara oGparmienus: 26.01.2022). — Pexum
JOCTYTIA: IS aBTOPU3. TIOJIb30BATEIEH.
9. AmronoB A.H. Ownmaitn Dnextpuk: MHTEpaKTUBHBIE pacyeThl CHUCTEM DIIEKTPO-
cuaOxxennst URL: http://online electric.ru/ (nata ob6pamenus: 10.05.2022).
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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%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%9B%D0%BE%D1%81%D1%8E%D0%BA,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%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

10. Kommiekc nmporpaMm no pacyeTy, aHalau3y U HOPMHUPOBAHUIO TEXHOJIOTMYECKUX
IOTEPH ANEKTpOodHEpruun B dnekTpudeckux cersax «PTII 3» OAO «HTLL anextpo-
SHEPreTUKN», I'. Mockaa — 14c.

11. Apxutektypa Uutepuer suepruu (IDEA). Bepcus 2. — M.: UadpactpyKTypHBIi
LEHTp «DHepIkuHeT», 2021. — 75c.

12 Kanbkynstop pacuera MOIITHOCTH AIEKTPOCTAaHIUN
https://www.energocontinent.ru/raschet-moshhnosti (rata oopamenus: 10.05.2022).

7.3. HopmaTuBHBIEC IPABOBbIE JOKYMEHTbI
1. T'ocynapcTBeHHast mporpamma « JHeprocOepeKeHNe 1 MOBBIIIICHUE YHEPreTHI -
ckoii appexTuBHOCTH Ha niepuo A0 2020 roma». YTBepxkaeHa pacropsikenueM [Ipa-
ButesbcTBa PO No 2446 —p ot 27.12.2010.
2. Duepreruyeckas crparerust Poccun Ha nepuon 10 2030 roga. YTBepkaeHa pacmo-
psixkenuem llpaBurenscrBa PO Nel715-p ot 13.11.2009 1.
3. DHepreTuueckas cTpaTerusi CelbCKOro xo3siicTra Ha nepuos a0 2020 roxa. /
10.®. Jlauyra, 3arunaitnos B.1. u ap. — M.: 'HY BUOCX, 2009r. — 64c.
4. Vxa3 Ilpesunenra Poccuiickoii ®@eneparuu Ne 490 ot 10 oxtsa6ps 2019 roma
«O pa3BUTHH UCKYCCTBEHHOTO HHTeNIekTa B Poccuiickoit ®Denepanuu» chopmMupo-
BaH (enepanbHbI MPOEKT «MCKyCCTBEHHBIN MHTEIUIEKTY.
5. IloctanoBinerne Ne 493-C®d Copera Denepanuu denepaibHoro coopanus PO
«O xone peanuzaluy HapoHaabHOTO NpoekTa «udposas sxkonomuka Poccuiickoii
®deneparuu ot 4 uroHsA 2019»». Mocksa ot 18 Hos0ps 2020 rona.
6. Pacmopsokenue — IlpaButennctBa  Poccmiickoirt  ®demepanmm  Ne3971-p
ot 29.12.2021 r. «Ctparerndeckoe HampapicHHE B 00yacTu LHGPOBOH TpaHCHOP-
Mallu¥ OTpaciied arpoNpOMBIIIJIEHHOTO W PhIOOXO3SMCTBEHHOTO KOMILIEKCOB P®
Ha niepuoa g0 2030 roma»
7.TOCT 32144-2013. MexrocyaapCTBEHHbI CTAHAAPT. DINEKTPUUECKAS] IHEPTUS
COBMECTUMOCTh TEXHUYECKUX CPEJICTB 3JIEKTpoMarHuTHasi. Hopmbl kauecTBa 3eK-
TPUUYECKOW SHEPTUU B CUCTEMAaX AIIEKTPOCHA0XKeHUs 001ero Ha3HaueHus. Jlara BBe-
nenus 01.07.2014.
8. 'OCT P 54149-2010 Dnextpuueckas 3Heprusi. COBMECTUMOCTh TEXHHUECKUX
CpeACTB AneKTpoMaruuTHas. Hopmbl kauecTBa 3JI€KTPUUECKON SHEPTUH B CUCTEMAX
aeKTpoCcHAOXeHUs o01Iero HasHadeHus. Jlara senenus 01.01.2013.
9.T'OCT P 56124.1-2-2014. Bo3obHoBIsIeMast 23HepreTuka. I mOpuIHbIe 2IEKTPO-
CTaHIIMM Ha OCHOBE BO30OHOBIISIEMBIX UICTOYHUKOB YHEPTUH, TIPETHA3HAYCHHBIE IS
cenbckoit anekTpudukanuu. Pekomengamuu. Yacts 2. M3 TpeboBanmii mo knaccudu-
Karuu cucteM 3ekTpocHabxenns. Jlata Beenenus 01.07.2016.
10. TOCT 17703-72 «AnmapaTsl dJ1eKTpUIECKHE KOMMYyTaIlluoHHbIe. OCHOBHBIE IO~
HATUA. TepMUHBI U onpeaeneHus». Jlata nocinennero namenenus: 21.12.2017.
11. TOCT IEC 60947-6-1-2016 «AnmapaTypa pacupeeieHus] U yIpaBIeHUS HA3KO-
BoJibTHas». YacTth 6-1. JlaTta mocnegnero namenenus: 21.12.2017.
12. TOCT P 50030.2-2010 (M3OK 60947-2:2006) «Anmapatypa pacrpeaeieHus u
yIpaBJICHUSI HU3KOBOJIbTHAsA. HacTh 2. ABTOMAaTHYECKHUE BBIKIOUATENN» J[aTa BBE-
nennsa 2012.01.01.
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13. TOCT P 50030.4.1-2012 (M3K 60947-4-1:2009) «AnmnapaTypa pacupeaeiacHus
U ynpasieHuss HU3koBoJibTHas. Yacts 4. KoHTakTops!l n myckarenu. Paznen 1.
DIIEKTpOMEXaHNYECKNE KOHTAKTOPHI U Imyckarenu» Jlara BBenenus 2013.07.01.

14. TOCT 16308-84 (CT COB 4150-83) «Pene anexrporemioBbie TokoBbie. OO11I1E
TexHU4eckue ycaoBus». Jlata BBenenus 1995.01.01.

15. TOCT P 50807-95 (MK 755-83) «YcrpoiicTBa 3alIUTHBIE, yIIpaBisieMble AU(-
dbepeHnanbHbpIM (OCTATOYHBIM) TOKOM. O011IMe TpeOOBAHUS U METOIbI UCTIBITAHUIN.
Jarta BBenenus 1996.01.01.

16. TOCT P 51086-97 «JlaTunku u npeodpazoBatenu (GU3NIECKUX BEIUYUH IJIECK-
TpoHHBbIE. TepMuHBI U onpeaeneHus». Jlara Beenenus 1998.07.01.

17. TOCT P 55630-2013/IEC/TR 62066:2002 «IlepenanpsikeHust UMIYJIbCHbIE U
3alllKMTa OT MepeHanpsHKEeHU I B HU3KOBOJBTHBIX CHUCTEMax MepPEeMEHHOro Toka» Jlara
BBeneHus 1996.01.01.

18. TOCT P 52736-2007 «KopoTKkue 3aMbIKaHUS B AJIEKTPOYCTaHOBKaX. MeTO bl
pacyera 3JeKTPOJMHAMUYECKOT0 U TEPMUUECKOTO AEHCTBHUS TOKA KOPOTKOIO 3aMbl-
kanus» Jlata BBeaenus 2008.07.01.

7.4 MeToguvecKue YKa3aHHsl, pEKOMEHAAUMH U IPpyrue MaTepuajibl K
3aHATHAM

dopMaMu OpraHu3aly y4yeOHOro mpolecca Mo AUCHMIUIMHE «ABTOHOMHBIE
CUCTEMBI 3JIEKTPOCHA0XKEHUS» SABISAIOTCS JIEKLNH, 1a00paTOpHbIe pabOThI, IPaKTHYE-
CKHUE 3aHSATHS, KOHCYJIbTALlMU, CAMOCTOSITENIbHASL paboTa CTYIeHTOB. Jlekunu u npak-
TUYECKHUE 3aHATHUS MPOBOJATCS B IpYIIax, JJabOpaTOpPHbIE 3aHATHS MPOBOASTCS B
noarpymnmnax. Ilo Kypcy mpexycMOTpEHO pEIIEHHE THUIIOBBIX 3a/1ad U BBINOJHEHUE
pacueTHO-TpaduIecKkoit paboTHI.

Ha neknusax m3naraercsi TEOPETHUYECKUN MaTepHall, IPAKTUYECKUE 3aHATUSA W
71a00paTOpHbIE 3aHATHSI IPOBOJATCS AJIS 3aKPEIUICHUSI TEOPETUUECKUX 3HAHUH.

8. Ilepeyenr pecypcoB HHGPOPMANHOHHO-TETEKOMMYHHKAIIMOHHOH CeTH
«/HTepHeT?», HEO0OXOAUMBIX JISI OCBOCHHS TUCIHUIIINHBI

Iporpammsbr: nporpammuas cpeaa Microsoft Office; Mathcad; AutoCAD;
1. [TporpamMmHBIi MPOAYKT MJ1s1 IpOeKTUpOBaHus porodnekTpuyeckux cucteM. URL:
http://www.pvsyst.com/en/software (mara obpamenus 10.05.2022).
2. [IporpammubIii poaykT, 6aza mereoganasix. URL: http://www.
meteonorm.com/en/downloads (nara oopamenus 10.05.2022).
JIeKTPOHHbIE HHTEPHET PeCypPChl TEXHUYECKHX OMOIHOTEK

1. http://window.edu.ru/window/library?p_rid=40470 (DnexkTpoTeXHHKA W
ANIEKTPOHUKA: yueOHOE TocoOue) (OTKPBITHIN AOCTYII);

2. http://www.kodges.ru/ (TeKCTbl KHHUT MO 3JICKTPOTEXHUYECKHUM TUCIUILIN-
HaM, B OCHOBHOM, B ¢popmate .pdf s GecruiaTHOTO nepekadnBaHusi) (OTKPBITHIA J10-
cTym);

3. http://wwwe.electrolibrary.info (a;mekTpoHHas 3nmekTpoTeXHUYECKas OHOITHO-
TeKa) (OTKPBITHIN AOCTYII);

4. http://www.edu.ru/ (Penepaibhsiii mopran «Poccuiickoe oOpazoBaHHE»)
(OTKPBITBIN JOCTYII);
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http://www.edu.ru/

5. http://school-collection.edu.ru/ (Peaepanproe xpanunuiie «Exunas koJ-
JeKIus TUGPOBBIX 00PA30BATEIBHBIX PECYPCOBY») (OTKPBITHIN TOCTYI);

6. http://docs.cntd.ru (DnexTpoHHBII GOHI TPABOBOW U HOPMATHUBHO-
TeXHUYeCKor qokyMmeHTaru «Konekce-TexakenepT») (OTKPBITHIA JOCTY);

7. https://www.gost.ru/portal/gost//home/standarts («Poccranmgapt», odpurim-
ANIbHBIN TIEpeUCHb ICHCTBYIOIIMX CTAHAAPTOB U PErJIaMEHTOB) (OTKPBITHIH JOCTYII);

8. https://cyberleninka.ru nayu. snekrponnas oudnuoreka «KubepJleHnHKa»

9. Maremaruueckasi mporpamma ¢ rpaduueckuM pemakropom SMath Studio
https://ru.smath.com/

Nupopmaunonnbie neHTpsl Poccuu

C) Bcepoccuiickuii UHCTUTYT Hay4HOU M TexHuueckod mHpopmaruun PAH (BUHU-
TU PAH) (unTepHeT-pecypc) (OTKPBITBIA TOCTYII).
d) Bcepoccuiickuii HayuHO-TexHUYeckuil nHGopManmonnsiid 1ientp (BHTU-Llentp)
(uaTepHET-pecypc) (OTKPBITHIA JOCTY).
e) 3ammra uHTe/UIeKTyanbHO# cobctBenHOCTH (POCITATEHT) (MHTepHET-pecypc)
(OTKpPBITHIN AOCTYTI).
f) Poccuiickuii Hay4uHO-TexHUYeckuid 1eHTp no crangaprusaiuu (CTAHIJAPTHH-
®OPM) _(untepHeT-pecypc) (OTKPBITBIN AOCTYII).

Karanorn »3iekrpoodopynoBanusa ¢upm: KOA3; Cumenc; Illnaiigep-
anektpuk; OBeH, Jlerpann, Jekpadt u np.

— https://keaz.ru/ (OTKPBITBIA JOCTYM);

— http:/www.dekrafl.ru / (oTkpwbIThIil TOCTYM);

— http:/Www.Ssiemens.ru/ (OTKPBITHIH AOCTY);

— http:/www.shneider-electric.ru/ (OTKpBITHII TOCTYII);

- http:/www.niHanep-aeKkTpuKa.pd (OTKPBITBIN JIOCTYI);

- http:/www.legrand.ru/ (OTKpBITBIH JTOCTYI);

- http:/Www.0wen.ru/ (OTKpBITBIN JIOCTYII).

ba3bl maHHBIX, HTHPOPMAIIMOHHO-CIIPABOYHbIE U MOMCKOBBIE cucTeMbl. Orpe-
JEJAI0TCA MpenojaBaTeieM MpU OpraHu3aluil CaMOCTOSATEIbHON paboThl CTYAEHTA B
IIPOLIECCE PELICHHS] KOHKPETHBIX NHKEHEPHO-TEXHOJOTMYECKHX 3a]1a4

9. IlepeyeHb MNPOrpaMMHOrO odOecmevyeHnsi W HMHPOPMANMOHHBIX
CNPABOYHBIX CHCTEM
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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://keaz.ru/

Tabmuma 9

Ilepeyenb MporpaMMHOro odecneveHust

HaumeHnoBanue Tox
Ne . HaunmenoBanue Tun
n/n D NMporpaMmbI NMporpaMmbI ABTOp Ll
AMCLHUILINHbBI 00oTKH
1. | Cocrosinue Microsoft Word Odopmienue Microsoft 2010
AIIEKTPOCHAOKECHUS Microsoft Excel Pacuernas, Microsoft 2010
yIaJICHHBIX COCTaBJICHUE
AIEKTPONOTPEOUTENICH Ta0IHIL
U POJIb CKBO3HBIX AutoCad Cucrema Autodesc 2009
M (POBHIX B ABTOMATH3UPOBaH
VIPaBICHUU UX HOTO
sHEeprooodecreyeHneM MIPOCKTUPOBAHHUS
(CAIIP)
Microsoft Word [pe3enTarust
Power Point Microsoft
Zoom BuneokonpepeH- 2010
10001 Zoom Video
Communica- | 2016
tion
Miro Jamboard BupryanbHast
Hocka Miro
Google
Electronics Work- MOJICITUPOBAHHE 2017
bench IIEKTPHUYCCKUX National
(Multisim) cxem Instruments
Electronics | 2009
Workbench
Group
2. | Tema 2. Microsoft Word Odopmienue Microsoft 2010
DueprosddexruBrocts | Microsoft Excel PacuerHas, Microsoft 2010
U SHeprocOepexeHIEB COCTaBIICHUE
cucTemMax TabnuI
ANIEKTPOCHAOKECHUS AutoCad Cucrema Autodesc 2009
aBTOMaTH3UPOBaH
HOTO
POEKTUPOBAHUS
(CAIIP)
Microsoft Word [Tpe3enTarust
Power Point Microsoft
Zoom BuneoxongpepeH- 2010
11U Zoom Video
Communica- | 2016
tion
Miro Jamboard BuptyanbHas
Jlocka Miro
Electronics Work- Google 2017
bench MOJETUPOBaHNE
(Multisim) AIIEKTPUIECKHUX National
CXEM Instruments
Electronics | 2009
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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

Workbench

Group
Onpenencuue Microsoft Word Odopmienue Microsoft 2010
AIIEKTPUUYCCKUX Microsoft Excel Pacuernas, Microsoft 2010
Harpy3ok, BbIOOD COCTaBJICHUE
HCTOYHUKA U PacyeT TabInL
ANEKTPUUECKHUX CeTer AutoCad Cucrema Autodesc 2009
ABTOHOMHBIX CUCTEM ABTOMATHU3UPOBAH
NIEKTPOCHAOKEHHUS. HOTO
NHTepakTuBHBIE HPOEKTUPOBAHUS
pacyeThbl CUCTEM (CAITP)
AIEKTPOCHAOKEHUS.
Microsoft Word [pe3enTarust
Power Point Microsoft
Zoom Buneoxonpepen- 2010
1007051 Zoom Video
Communica- | 2016
tion
Miro Jamboard BupryanbHast
Hocka Miro
Google
Electronics Work- MOJICTTUPOBAHUE 2017
bench ANMEKTPUUECKUX National
(Multisim) cxem Instruments
Electronics | 2009
Workbench
Group
Tema 4. Microsoft Word Odopmienue Microsoft 2010
DieKTponuTaHHe Microsoft Excel Pacuernas, Microsoft 2010
MOOHWIIBLHBIX MAaIIINH. COCTaBJICHUEC
TaOJINLI
AutoCad Cucrema Autodesc 2009
ABTOMATU3HUPOBAH
HOTroO
IMPOCKTUPOBAHUA
(CAIIP)
Microsoft Word [Tpe3enTarust
Power Point Microsoft
Zoom Buzeokonpepen- 2010
1012031 Zoom Video
Communica- | 2016
tion
Miro Jamboard BupryanbHast
Hocka Miro
Google
Electronics Work- MOJIETUPOBaHUE 2017
bench AIEKTPUYECKUX National
(Multisim) cXxeM Instruments
Electronics 2009
Workbench
Group
Tema 5. Microsoft Word Odopmienue Microsoft 2010
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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
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

DIeKTpoarperarsl u Microsoft Excel Pacuernas, Microsoft 2010
QJICKTPOCTAHLIUU C COCTaBJICHUC
TEIUIOBLIMU TaOJINII
IIBUTATEIISIMH. AutoCad Cucrema Autodesc 2009
ABTOMATHU3UPOBAH
HOT'O
IMPOCKTUPOBAHUA
(CAIIP)
Microsoft Word [pe3enTarust
Power Point Microsoft
Zoom Buneoxondepen- 2010
1007051 Zoom Video
Communica- | 2016
tion
Miro Jamboard BuptyanbHas
ocka Miro
Google
Electronics Work- MOJICTTUPOBAHUE 2017
bench ANMEKTPUUECKUX National
(Multisim) cXeM Instruments
Electronics | 2009
Workbench
Group
Tema 6. ABTOHOMHBIE Microsoft Word Odopmienune Microsoft 2010
CHCTEMBI Microsoft Excel PacuerHas, Microsoft 2010
3J'IeKTpOCHa6)KeHI/I5I (¢ COCTaBJICHUEC
HaAKOIINTEIISIMU Ta6J'II/IH
SHEPIHH. AutoCad Cucrema Autodesc 2009
ABTOMATU3HUPOBAH
HOTroO
IMIPOCKTUPOBAHUA
(CAIIP)
Microsoft Word [pe3enTarust
Power Point Microsoft
Zoom Buzeokonpepen- 2010
1012031 Zoom Video
Communica- | 2016
tion
Miro Jamboard BupryanbHast
Hocka Miro
Google
Electronics Work- MOJICITUPOBAHUE 2017
bench AIEKTPHYECKUX National
(Multisim) cXeM Instruments
Electronics | 2009
Workbench
Group
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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

Tema 7. Munu-I'DC u Microsoft Word Odopmienue Microsoft 2010
Mukpo-I'2C Microsoft Excel PacuerHnas, Microsoft 2010
ABTOHOMHBIX CHCTEM COCTaBJICHUE
ANEKTPOCHAOKEHUS. Ta0IUI]
AutoCad Cucrema Autodesc 2009
ABTOMAaTH3UPOBaH
HOTO
POCKTHPOBAHHUS
(CAIIP)
Microsoft Word [Tpe3enTarust
Power Point Microsoft
Zoom Buneoxonpepen- 2010
1007051 Zoom Video
Communica- | 2016
tion
Miro Jamboard BuptyanbHas
Hocka Miro
Google
Electronics Work- MOJICTTUPOBAHUE 2017
bench ANMEKTPUUECKHX National
(Multisim) cXeM Instruments
Electronics | 2009
Workbench
Group
Berposuepreruueckue | Microsoft Word Odopmienue Microsoft 2010
YCTaHOBKH Microsoft Excel PacuerHas, Microsoft 2010
ABTOHOMHBIX CHCTEM COCTaBJICHUE
ANEKTPOCHAOKEHUS. TaOJINII
[InanupoBanue, AutoCad Cucrema Autodesc 2009
IPOCKTHUPOBAHUE U ABTOMAaTH3UPOBaH
BbIOOp BOC ¢ HOTO
WCTIOJIb30BaHUEM POEKTHUPOBAHUS
MIPOTPaMMHOTO TTaKeTa (CAIIP)
WindPRO u
KOMIIBIOTEPHBIX 0a3 Microsoft Word [Tpe3enTarys
MeTeomaHHbIX NASA, Power Point Microsoft
Meteonorm. Zoom Buzeokonpepen- 2010
11U Zoom Video
Communica- | 2016
tion
Miro Jamboard BupryanbHast
Hocka Miro
Google
Electronics Work- MOJICITUPOBAHUE 2017
bench AIEKTPHYECKUX National
(Multisim) cXeM Instruments
Electronics | 2009
Workbench
Group
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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

9. | Conneunsie ycranoBku | Microsoft Word Odopmienue Microsoft 2010
B CHCTEMax Microsoft Excel PacuerHnas, Microsoft 2010
ABTOHOMHOTO COCTaBJICHUE
SHEProCHAOKCHHUSL. Ta0IUI]

MertoauKa OILCHKH AutoCad Cucrema Autodesc 2009
SHEPTUU COJTHEYHOTO ABTOMAaTH3UPOBaH
W3IYYCHUs, pacueTa u HOTO
BbIOOpa COC ¢ POEKTHUPOBAHUS
HCIIOJIb30BAHUEM (CAIIP)
IIPOIPAMMHBIX IAKETOB
PVsyst, Excel u Microsoft Word [Mpe3enHTarust
KOMITBIOTEPHBIX 023 Power Point Microsoft
MeTeoJaHHbIX NASA, Zoom Buneoxonpepen- 2010
Meteonorm. 101207 Zoom Video
Communica- | 2016
tion
Miro Jamboard BuptyanbHas
Hocka Miro
Google
Electronics Work- MOJICTTUPOBAHUE 2017
bench ANMEKTPUUECKUX National
(Multisim) cXeM Instruments
Electronics | 2009
Workbench
Group

10 | Tema 10. Microsoft Word Odopmienue Microsoft 2010
DHeprocHabXeHHe Microsoft Excel PacuerHas, Microsoft 2010
norpeourtenei ¢ COCTaBJICHUE
HUCIIOJIE30BAaHUEM TaOJINII
THOPHIHBIX U AutoCad Cucrema Autodesc 2009
KOTCHEPAIMOHHBIX ABTOMAaTH3UPOBaH
YCTaHOBOK HOTO

POEKTHUPOBAHUS
(CAIIP)
Microsoft Word [Tpe3enTarys
Power Point Microsoft
Zoom Buzeokonpepen- 2010
11U Zoom Video
Communica- | 2016
tion
Miro Jamboard BupryanbHast
Hocka Miro
Google
Electronics Work- MOJICITUPOBAHUE 2017
bench AIEKTPHYECKUX National
(Multisim) cXeM Instruments
Electronics | 2009
Workbench
Group

35



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

11 | Jlexums Ne 11. Microsoft Word Odopmienue Microsoft 2010
[Mepcniexktussl pazutus | Microsoft Excel PacuertHas, Microsoft 2010
cHCTEM COCTaBJICHUE
LEHTPAIIM30BAHHOTO U TaOJINII
neueHtpainu3oBanHoro | AutoCad Cucrema Autodesc 2009
AIIEKTPOCHAOKEHHS C ABTOMATH3UPOBAH
pacnpeneneHHOon HOT'O
reHepanuei 1 UHTEPHET [IPOEKTUPOBAHUS
sueprun (IDEA). (CAIIP)

Microsoft Word [Tpe3enTarust
Power Point Microsoft
Zoom Buneoxonpepen- 2010
1007051 Zoom Video
Communica- | 2016
tion
Miro Jamboard BuptyanbHas
Hocka Miro
Google
Electronics Work- MOJICTTUPOBAHUE 2017
bench ANMEKTPUUECKUX National
(Multisim) cXeM Instruments
Electronics | 2009
Workbench
Group

10. Onucanue MaTepUAJbHO-TEXHHYECKOH 0a3bl, HeOOXOAMMOW JIsl
ocyliecTBJIeHHsI 00pa30BaTeJIbLHOI0 MpoLecca mo JUCUUNIHHEe

Tabmmna 10
CeeneHus 00 00ecne4eHHOCTH CIIEHAJTU3MPOBAHHBIMY Ay IMTOPUSIMH,

KabuHeTamMu, JadopaTopusiMu
Caenennsi 00 00eCIe4eHHOCTH CIIEHMAIM3HPOBAHHBIMY ayAUTOPUSIMH, KAOMHeTaMH, J1adop a-
TOPUSIMH

HauMeHOBaHHe CHIENHAJBHBIX TOMe-
IEHNI 1 MOMeleHu ! IJI CaMOCTOS-
TeJIbHOI padoThl (Ne yueOHOro kopmyca,
Ne aynuropun)

OCHAIIIEHHOCTD CHENHAJLHBIX IOMEINEHNI | Mo-
MeleHHH ISl CAMOCTOSITeJIbHOM PadoThI* *

1 2

24 xopnyc, ayauropust Ne 106 1. Kommnbrotepst — 18 T, ocHamenusix Wi-Fi, ¢ uH-
yueOHas 1abopaTopus AJs IPOBEJCHUS 3a- | TEPHET — JOCTYIIOM

HATHH CEMHUHAPCKOTO0, JIAO0OPATOPHO-
MIPAKTUYECKOTO TUIIA, KOMIIBIOTEPHBIN
KJIACC C MHTEPAKTUBHOM JOCKOM

LlentpanpHas Hay4yHas OMOIMOTEKAa UMEHM | 5 KOMIBIOTEPU3UPOBAHHBIX, OPTaHU30BAHHBIX 110
H.M. XKenesHoBa PIAY-MCXA wuMeHHM | IpUHIUIY OTKPBITOrO A0CTyma U ocHameHHbIx Wi-Fi,
K.A. TumupszeBa, BriIroHawmomas 9 4u- | ¢ UHTEPHET — JOCTYIIOM

TaJIbHBIX 3AJI0B

Oobmexutnst Ne 4, No 5 1 Ne 11. KoMmHatsl
JUTIS. CAMOTIOATOTOBKH
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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

** 000pyOBaHUE , UCTIOIB3YEMOE JIJISl MPAKTHUYECKON MOATOTOBKHI

MeTozmqecmle PEKOMEHIANUNA CTYACHTAM 0 OCBOCHUIO ITUCIHUIIINHBI

Y4eOHBIE Kypc «ABTOHOMHBIE CHCTEMBI DJJIEKTPOCHAOKCHUS» SIBISICTCS
pesyapTupytomumM 1o HampasieHuto 13.03.02 — DaexkTposHepreTrka U JIEKTPOTEeX-
HUKA, HaIpaBICHHOCTh OJEKTpOCHaOkeHue. B 3TOM Kypce CTYOEHT NoJydaer
3HaHHSI O COBPEMEHHBIX HAYYHO-WH)KCHEPHBIX PEIICHUSAX, HCIIONb3YEMBIX TIPH
pa3pabOTKe AaBTOHOMHBIX CHCTEM OJJIeKTpocHaOxkeHus. [lomydeHHble 3HaHUS
HEOOXOAUMBI CTYJEHTY JUIsl YCIICIIHOW paboThl Ha MPOU3BOJICTBE MO HAMPABJICHUIO
MIOJITOTOBKH.

Mertoauyeckne peKOMEHJAIMU [IJIsi  YCIEHNIHOTO OCBOEHHUS CTYJEHTaMU
JTUCLUIUIMHBI ~ «ABTOHOMHBIE  CHCTEMBI  DJIGKTPOCHAOKEHMsS»  CBOJATCS K
ClIeIyIoUIeEMY:

1. AKTMBHO H3y4YaTh TCOPCTUYCCKUU MaTepHall, M3jaracMblii Ha JICKITUSIX.
CaMoCTOATENIbHO TPOU3BOJIUTH PACUETHhl DJIEMEHTOB CHUCTEM YIpaBIEHUS C
UCIIOJIb30BAHUEM  DJJIEKTPOHHBIX  TaOJUWIl,  MaTeMaTHYECKHMX  TAKETOB U
MOACIHUPYIOMKUX  TporpamMM.  Hcmons3ys  MHPOPMAIIMOHHBIE  TEXHOJIOTHUH,
3HAKOMUTHCS C CYIICCTBYIOIIMMH aBTOHOMHBIMU CHUCTEMaMH 3JIEKTPOCHAOKCHHUS.
Opranu3oBaTh 3JIEKTPOHHOE XpaHWIHILE WH(GOPMAIMHU MO CBOEH CHENUATBLHOCTH U
3aHOCHUTH TyJZla COOpaHHYIO0 MH(OPMAIUIO U BHITIOJIHEHHBIE Pa0OTHI.

2. K BoimonHeHuto mgabopaTopHO pabOThl HEOOXOIWMO CaMOCTOSITEIBHO
U3Y4YUTHh 10 y4eOHHMKaM TeopeThueckuil matepuan. Ha mabGopaTOpHBIX 3aHATHSIX
HEOOXOMMO OOJYMaHHO BBIIOJNHATH  3aJaHUs, TPOU3BOAUTH pacyeTbl H
aHAIM3UPOBATH TOJTYYEHHBIE PE3yJbTaThl. 3allMINATh JA0OPATOPHYIO paboTy Mo
BO3MOYKHOCTHU CJIEAYET B JIEHb €€ BHITIOTHEHUS WU OJIMKaIiee Bpems.

3. MakcuManbHO KCIOJIB30BaTh BO3MOXKHOCTH MPOU3BOJICTBEHHOW MPAKTUKH
0 MOJYYEHUI0 MPOGECcCUOHANBHBIX YMEHHUN U OMbITa MpoheCCUOHATBHON NeAaTeN b
HOCTU (PJIEKTPOMOHTAXHOM) Ha TMPEAUPHUITHH [Jis BHU3YaJbHOTO H3y4YEHUS,
UMEIOIIUXCS HAa TPEANPUATHA ABTOMATU3MPOBAHHBIX CHUCTEM  YyMpaBICHUS
TE€XHOJIOTUYECKUMU ITPOLIECCaAMU.

4. PerynsipHO MOCeIaTh TEMaTUYECKHE BBICTaBKH, HaIpumep,
«Arpomnpoamarin, «30J0Tasi OCEHb», « IIMEKTPO» U JIp.

OOpazoBaTenbHBIl TMpoOIeCC MO JUCIUIUIMHE OpraHW30BaH B ¢opMme
y4eOHBIX 3aHATUH (KOHTakTHas pabora (ayTUTOPHOW W  BHEAYAUTOPHOMN)
oOydJarommuxcs ¢ TMpenojaBaTeieM M CaMOCTOsTeNbHas paboTa 0Oydaromuxcs).
VY4eOHple 3aHATHS (B TOM YHCIE M0 pealn3aliil MPAKTHIECKOW IMOATOTOBKH)
MPEICTABICHBI CIEIYIONMMU BHUIAMH, BKJIIOYasi Y9eOHBIC 3aHSTHs, HApPaBICHHbBIC
Ha MPAKTUYECKYIO TOJIFOTOBKY OOYYArOMIMXCS M TMPOBEACHHE TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH:

- PAKTUYECKUEC 3aHATHUS;
- UHIVUBUyaJIbHBIE KOHCYJIbTAIMN ¥ WHBIC YUCOHBIC 3aHATHUS, MPETyCMATPUBAIOIIIEC
WHIMBUYaJIbHYIO pabO0Ty MpenojiaBaTesisi ¢ 00y4aromumes;
-CaMOCTOATeNIbHasl paboTa 00yUdaronuxcs.
Ha y4eOHbIX 3aHATHSIX 00y4YaroIIMECs BBHIMIONHSIOT 3alUIAHUPOBAHHBIE HACTO-
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AIIeH MPOrpaMMoOi OTJEIbHbIE BUbI YU€OHBIX paOOT, B TOM YMCII€ OTACIBHBIX 3Je-
MEHTOB paloT, CBA3aHHBIX ¢ OyayiieH npodeccuoHanbHON AESTEIBHOCTHIO.

Buabl u gopMbl 0TPa0OTKH NPONYIIEHHBIX 3AHATHI

CTyaeHT, IpOIyCTUBIITUH JIEKIIMOHHOE 3aHATHE, 0053aH CAMOCTOSTEIILHO TPO-
paboTaTh MPOIMYIICHHYIO TEMY U OTBETUTH B YCTHOUW (hOpME Ha BOTIPOCHI 3a7aBa€MbIC
MpEenoaaBaTeseM 1o TeMe JIEKIIUH.

CTyneHT, MpOMyCTUBIINKA JTaOOPaTOpHYIO PabOTy, MOIKEH CaMOCTOATEIHHO
M3yYUTh TEOPETHUECKHUI MaTepHal 1o TeMe JabopaTopHOi pabOThI, MOPSIOK €€ TPO-
BEJICHUSI M OTPabOTaTh €€ B COOTBETCTBUU C YCTAHOBJIECHHBIM Kadeapor rpadukoM
0TpabOTOK Ja00paTOPHBIX PabOT.

CTyaeHT, MPOMYCTUBIINN MTPAKTUYECKOE 3aHATHE, TOJDKEH CaMOCTOSATEIBHO
U3YYHUTh TCOPETHUCCKUN MaTEpHall 10 TeME MPAKTHUECKOT'0 3aHATHS U OTBETUTH B
YCTHOU popMe Ha BONPOCHI 3a/IaBa€MbI€ MTPETIOaBATENIEM IO TEME MPAKTHIECKOTO
3aHSTHSL.

12. MeToanueckne peKOMeHIalMU MPenoaaBaTe/ M M0 OPraHu3anun

oﬁyqe}mﬂ no JTUCHOMIIIMHE

dopmaMu opraHu3alMKU Y4eOHOTO IMpoliecca Mo JUCIHUIUIMHE, COTJIACHO CTPYK-
Type, SBISIOTCS JIEKIIUH, JTa00OpaTOpPHBIEC 3aHATUS MPAKTUUECKHE 3aHATHSA,, KOHCYIIb-
TaIlUU U CaMOCTOsITeIbHasl paboTa CTYIEHTOB.

UreHre JIeKIni OCYIIECTBISICTCS B ayJMTOPUH, 00OPYIOBAaHHOM armapaTypou s
KOMITBIOTEPHOU Mpe3eHTanuu. Ha nekuusax wm3naraercss TEOpEeTUUECKHM MaTepuall:
naéTcsl OIlEHKa POJIM JTUCIMIUIMHBI B YYEOHOM MPOIECCE, pacCMaTPUBAIOTCS OCHOB-
HbIC TOHATHUS U ompeneneHusi. PaccMarpuBatoTcs o0IIue BOMPOCH MPOSKTUPOBAHUS
CEJIbCKOXO3IMCTBEHHBIX OOBEKTOB M HMX CHUCTEM DJIEKTPOCHAOXKEHHS, IMOCIeI0Ba-
TEIHHOCTh BBITIOJIHEHHS MPOEKTHBIX PaboOT, COCTaB MPOEKTHOM TOKyMEHTAIluHU, CO-
BpeMEHHbIE CUCTEMBI KoMTiboTepHOTO poekTtupoBanusi (AUTOCAD), coBpemMeHHBIE
MPOrpaMMHBIE CPEACTBA IS BBHIOOpAa M pacuera AJICKTPOTEXHUYECKHX CPENICTB H
HHEPTreTUYECKOTO 00OPYAOBaHMS MPU MPOCKTUPOBaHUH. M3maraercss mopsaok pacye-
Ta W BBHIOOpAa aBTOHOMHBIX MCTOYHHMKOB 3JIEKTPOCHAOKEHHUs, MpeoOpa3oBaTeneii u
3alATHBIX aNmapaToB, MPOBOJIOB M Kabesnel. PaccmaTpuBaroTCss cXeMbl, IpUMEHSsIe-
MbIE€ B TIPOEKTaX JJIEKTPOCHAOXKEHMS (TEXHOJOTUYECKHE, CTPYKTYPHBIC, (PYHKIHO-
HaJbHBIC, MPUHITUITNATBHBIC, CXEMbI COCIMHCHUN W TIOJKITIOUCHUN) U UX pa3paboTka,
M3JIaraloTcsi BOMPOCHI MPOEKTHUPOBAHUS CUCTEM LIEHTPAJIU30BAHHOTO KOHTPOJS U
yIpaBJi€HUs, IIUTOB U MYJbTOB, MOPSAOK UX BeIOOpa. UTeHue nekuuii menecoodopas-
HO COMPOBOXKJIATh IEMOHCTpAllUECH MPE3CHTAIMIA, BUICOKIUIOB U T. 1. /(14 3TOTO B
JEKIIMOHHOW ayAUTOPUM PEKOMEHAYETCSI UMETh MPOEKIIMOHHOE 00OpYJ0BaHUE, WUH-
TEPAKTUBHYIO JIOCKY U T. II.

JlaGoparopHbie pabOThl MPOBOJATCS HA CIELHUATN3UPOBAHHBIX CTEHIAX U CO-
[JIaCHO pa3pabOoTaHHBIM Ha Kadeape METoIUYecKuM ykazaHusM. D(PGHEeKTUBHO IpuU
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ATOM HUCIOJIb30BaTh UMEIOIIeecs Ha Kadenpe nporpaMmmuoe obecneuenue. [Ipenoaa-
BaTeJIb OIICHUBACT PEIICHUS U MTPOBOIUT aHAIHM3 PE3YJIHTATOB.

Hcnonp3oBanne KOMITBIOTEPHOW TEXHHMKH TOJpa3yMeBaeT MPUMEHEHHE TIPO-
IPaMMHOTO OOECIIEYCHHS W CIIENUAIBHBIX MPOTPaMM ISl ayJJUTOPHOTO OOYUICHUS U
CaMOCTOSITEIILHOTO M3yYCHHUS OTAEITBHBIX Pa3fesioB AUCHUIUIUHEL. {15 aToro kaden-
pe cremyeT o0ecTeyuTh MNPEUMYIIECTBEHHO CEePTHPHUIMPOBAHHOE MPOTPaMMHOE
oOecrieueHue A BceX (POpPM 3aHATHI 1O TUCIUTIIINHE.

[IpoBeneHNEe MPAKTHYECKUX 3aHATHH OCYIIECTBIICTCS B ayJUTOPHH, 000PYI0-
BaHHOM amnmapaTypoy Ijisi KOMIbIOTEpHOU mpe3eHTaruu. [lo Haubosee CIOKHBIM Te-
MaM JIUCIUILIMHB W BO3HUKIIUM IPH 3TOM BOMPOCaM, Ha MPAKTUUCCKUX 3aHATHSIX
MOTYT OBITh TIPOBE/ICHBI COOECEOBAHUSA U KOHCYJIbTAIUH.

CamocrosiTenbHast paboTa CTYJI€HTOB MpeanoiaraeT npopadoTKy JEKIIMOHHOTO
MaTepHalia, U3yudeHHUEe JOMOJHUTEIBHON JINTEPaTyphl, AOMOJHUTEIHHOE KOHCTICKTH-
pOBaHHE HEKOTOPBIX pa3/ieNioB Kypca, MOJATOTOBKY JOKJIAI0B U COOOUIEHUN Ha CEK-
MU CTYJACHYCCKOW Hay4YHOH KOH(EpEHIIMH, BHITIOJHEHUE TOMAITHETO 3a1aHus (KOH-
TPOJIBHON paboThl U pacdyeTHO-rpaduueckoil padotel). I[lpu camocTosTeaIbHON pa-
00Te creayeT peKOMEHI0BaTh CTYJACHTAM HCIIOJIb30BaTh AJIEKTPOHHBIE YUeOHBIC TO-
coOusi, KOMITBIOTEPHOE TECTUPOBAHUE T10 pa3jiesiaM JUCIUTUIHH.

JIJIs yCTENHOro ayIMTOPHOTO M CAMOCTOSTEIbHOTO U3YyUCHHUS AUCIMILINHBI Ha
3aHATHAX IIeJIec000pa3Ho HHPOPMUPOBATH CTYJACHTOB O HAJTUYUHA U BO3MOXKHOCTH HC-
MOJIb30BAaHUSl PA3JIMYHBIX OTPACIIEBBIX 0a3 JAHHBIX, HH()OPMAIIMOHHO-CIIPABOYHBIX U
MIOMCKOBBIX PECYPCOB TIO AJIEKTPOOOOPYIOBAHUIO, CPEACTBAM MEXaHU3AIMHU U DJICK-
TpUPUKAIIUU TPOIIECCOB, TEXHUYECKOMY CEPBUCY B arpOIPOMBIILIEHHOM KOMILJIEKCE.

N3yuyenue kypca cOpoBOXKIAETCS MOCTOSIHHBIM KOHTPOJIEM CaMOCTOSTEIbHOM
paboThI CTYJIEHTOB, Pa300POM U 0OCYkJICHUEM BBITIOJHEHHBIX IOMAITHUX 3aJaHUi, C
MOCJICYIONIEH KOPPEKTHPOBKON MPUHATHIX OMMOOYHBIX pemieHuil. KoHTpoib BHI-
MOJIHEHUSI WHAMBUAYAJIbHBIX TOMAIIHUX 3aJaHUN OCYIIECTBISECT BEAYUIUH TUCIIHU-
TUTMHY TIPETOaBaTeNb.

[IpenonaBanye MUCIMILIMHBI OCHOBAHO HA MAaKCUMAaJIbHOM HCIIOJIb30BAHUH aK-
TUBHBIX (hOpM OOYUYEHHS M CaMOCTOSATENbHOW paboThl cTyneHToB. Ilog pykoBo-
CTBOM TIPETIOIaBaTeNsl CTYICHTHI JOJIKHBI CAMOCTOSITEIHHO OCYIIECTBIIATH TIOUCK He-
o0xoauMoit mHMOpPMAIMK U TPUHUMATh 0OOCHOBAaHHBIE PEIICHUS MO KOHKPETHBIM
CUTYaIIHSIM.

IIporpammy pa3zpadorau: 3arunaiinos B.U., n.1.1H., npodeccop
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