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PaGouag mporpamma cocrasieHa Ha ocHoBe @T'OC BO - GakamaBpHar 110 HallpaBIIEHUEO
moaroToBkH 13.03.02 DnekTposHEpTeTHKa H SIEKTPOTEXHHKa (TIpHKa3 MuHOOpHayKH Poccuu oT
28.02.2018 1. Ne 144)

PaGouaq mporpamma paccMOTpeHa H Of0OPeHa Ha 3aceaHkH Kadeapsl MeTalTypruy 1

CTaHIapTH3aLMH
02.02.2024, mpotoxon Ne 5

3aB. kadenpoit AQAA» (7\ M.IO. Ycanos
—_— \

PaGouad mporpaMma og00peHa MeTOANYECKOH KoMiccHer DHman B I. bemopelk
15.02.2024 1. mporokoi Ne 6

[Ipencenatens / [/,x:l‘/’ /}_T,.P. Xam3HHa
ALKk 7

PaGouag mporpamma cocTapIeHa: _—

JotieHT Kadeapbl MuC, KaHI. TEXH. HayK, C—’j::'""/ C.M. I'onmoBH3HHH

PerieHseHT: e e CI0
Hauamsmuk 1IPRO AO «BMK» , =~ =% 7" 1.0. Teprorumnsiit




JIner akTyanuzanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peaymsanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHnu Kadeapsl MeTalypruu U CTaHIap TH3aIUH

[Ipotokom ot 20 1. Ne

3aB. kadenpout M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa i peaym3anuu B 2026 - 2027
y4eOHOM TOly Ha 3aceqaHuy Kadenpsl MeTaTypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kadenpoiut M.IO. Ycanos

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanusanuu B 2027 - 2028
y4eOHOM TOJly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AlUH

IIpoTtokomor 20 . Ne
3aB. kadenpoit M.IO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanu3anuu B 2028 - 2029
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

HenssmMu ocBoeHus nucHUILIMHBL «IIpoeKkTHpOBaHUE IEKTPOTEXHUYECKUX YCTPOHCTB)
SBIISIFOTCS] M3y4eHUE OOIMIMX MPUHIMIIOB MPOCKTHPOBAHUS AIIEKTPOYCTAHOBOK ISl YIIPABICHHUS
ANIEKTPONPUBOAAMHU Ha 0a3e mpeoOpa3zoBaTesieil YacTOThl U Pa3BUTHE Y CTYJCHTOB JIMYHOCTHBIX
Ka4yecTB, a Takke (GOpMHUpPOBaHHME NPOPECCHOHATBHBIX KOMIIETEHIIMH B COOTBETCTBUU C
tpeboBanusamu  PI'OC  BIIO mno wanpaBiaenuto 13.03.02 «DrnexTposHepreTnka W
AIEKTPOTEXHUKAY/ TIPOMHIIB « DIEKTPOIPHUBOI K aBTOMATUKAY.

2 MecTo TMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsbl

Jucnunnuna IIpoekTupoBaHUE JIIEKTPOTEXHUYECKMX YCTPOWCTB BXOJWUT B YacTh
y4eOHOTO0 TuIaHa GOPMHUPYEMYIO YYaCTHUKaMU 00pa30BaTEeIbHBIX OTHOLICHUH 00pa30BaTeIbHON
MIPOTrpaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbl  3HaHMsS  (YMEHHUs,  BIJIAJCHUS),
c(OpMUPOBAaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

DNEeKTpUUECKUE U JIEKTPOHHBIE alllapaThbl

DNEeKTPUUYECKUM TPUBO]T

Teopwus anekTponpuBoIa

OCHOBBI MHUKPOIIPOIIECCOPHOM TEXHUKH

3HaHus (YMEHHUS, BJIAJICHUs), TIOJYYECHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IUMBI JJ1s1 U3yYEeHUS] AUCIUTLITUH/TIPAKTHK:

[ToaroToBka K mpoiietype 3alluThl ¥ 3allMTa BHITYCKHON KBATU(PUKAITUOHHON paboThI

Hanaaka aBToMaTU3MPOBAaHHBIX 3JIEKTPOIIPUBOIOB

[Ipon3BoICTBEHHAS-TIPEIIUILIIOMHAS] TPAKTUKA

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pe3ynbTare ocBoeHus TuCUIUIUHBL (MOyisl) «IIpoeKTupoBaHuE ANEKTPOTEXHUUECKUX
YCTPOICTBY 00yJaromuiics A0KeH 001a1aTh CAeIYIOIMMHI KOMIETECHITUSIMU:

Ko nanukaTtopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

ITIK-1 CniocoOHOCTh pa3pabaThiBaTh TEKCTOBBIC U IpadUUyecKre 4acTH pabodeil TOKyMEHTaIUuH
CHCTEMBI JICKTPOIIPHBO,IA

I[IK-1.1 OO6ecnieunBaeT MOATOTOBKY KOMILIEKTa paboyeil TOKYMEHTAllUh CHCTEMBbI
9JEKTPOINPHUBOAA K HOPMOKOHTPOJIIO




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM

qHce:
— KOHTaKTHas paborta — 75,2 akaj. 4acoB:

— ayIUTOpHAs — /2 aKaj. 9acoB;

— BHEAyIUTOPHAS — 3,2 aKaJl. 9acoB;

— camocTosTenbHas padbora — 33,1 akaj. 4acos;

— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o KOHTaKTHasd pa60Ta E E Dopma TeKyLero
Paznen/ tema S (B axan. yacax) & > Bun KOHTpOTIA Kon
g 5 S| camocroaTenbHoit | ycreBaemocTH n
JIACIUTUTAHBI 5 - . | koMmeTeHIn
O o & paboThI MPOMEKYTOTHON
na6. |mpakr. | € .8
Tex. : 1 2¢ aTTecTaluu
3aH. | 3aH. | QU &
1. JIekiuu ¥ MPaKTHKA
1.1 Wcropus pa3BuUTHS |
CamocrosTenpHOe
COBPEMEHHOE  COCTOSHHE HBVACHIC VICGHOM
MIPOEKTUPOBAHUSI. yHH Hayiﬂo YerHbll onpoc;
C Typa HPOEKTHOH IMposepka
TPYKTYP p 2 3,45 3,1 JIUTEPATYPHI; POBEp
oprannzaiuu.  OCHOBHBIE PaGora ¢ WUHIUBUAYATIbHBIX
NOHATUSL W  ONpeneeHus.. ACKTOOHHIMIL 3aJlaHuil;
ConepxaHue, METOIOJIOTHS P )
OHOIMOTEKAMY;
U CTPYKTYpa Kypca.
1.2 Texunueckoe 3anaHue
Ha IIPOEKTHPOBAHHE.
HOBHBI JIeTTBI MOCTOSTEIIbH
OcCHOBHBIE azze CamocrosiTenpHOe
TEXHUYECKOr0 3aJaHusl Ha u3ydeHne yaeOHoi Y eTHBIH OIPOC:
MPOEKTHPOBAHNE U HAy4IHO pose KI; ’
anektpoyctanoBku. CocraB 2 3,45 2 JIUTEPATYPHI; HHHHEHH :HBHBIX
u II0CJIeI0BATEIBHOCTD T .
0CJIeI0BATENLHOC 7 Pabora ¢ 3anaZI/m'
BBITOJTHEHUS 3MEKTPOHHBIMU ’
AJIEKTPUYECKOTO  MPOEKTA. O6ubnorexamu;
Kanennapusiii rpadux
BBINOJTHEHNUS
13 OnHonuHeHHAS
NIEKTPHYECKAs cxema
.YcinoBHble — rpaduuecKue CamocTosiTensHoe
0003HaUCHNUS B n3ydeHne yaeOHoi N
ye i VYerHbI# ompoc;
anexTpoTexnuke. IlItamrst ¥ HAy9HO TpoBenKa
yepTexend. OmHOTMHEHHBIC 1 3,45 2 JIUTEPATYPHI; I/IH,I[I/I]fI/I,I[ EHBHHX
JNIEKTPHIECKUE CXEMBI JUIS Pabora ¢ 3a;(a1}{/y1171'
IIEKTPOCHAOKEHUS u JEKTPOHHBIMU ’
3JIEKTPOTPUBOIOB. OoubnoTeKamu;
Tononoruyeckas cxema
YIpaBJICHUS.




1.4 Ipeobpa3zoBartenn
4acTOTbl U YCTpOMHCTBa
IUIABHOTO IIyCKa.

CamocrosiTenbHOe
KoncrpykTrusHOE o
U3ydeHHe yaeOHOH .
WCTIOJTHEHHE YcTHBII onpoc;
N Y HAy9HO
npeoOpa3oBaTeneil 4acTOThI IMposepka
o 3,45 JIMTEPATYPBI;
U YCTPOWCTB  IUIABHOTO Pabora ¢ WHUBUAYaTbHBIX
nycka. [IpuHnunmanbHbIE 3aJIaHuM;
ANIEKTPOHHBIMHU
JJEKTPUYECKUE CXEMBI
N . OubIIHOTEKaAMH;
CHJIOBBIX LleMed u Iener
yIIpaBJICHHUSI.
JIOTOTHUTEIbHBIC MOTYJIH
1.5 [IpuHnunuansHas
AJIEKTpUYECKast cxema
CHJIOBBIX LIeTIEN.
IpuHIMNUATHHbIC
CamocrosiTennsHOe
AJIEKTPUYECKUE CXEMBI -
N u3ydyeHue yueOHoi .
CHJIOBBIX nenen c VYcrHblit ompoc;
Y HAy4HO
HCIIOJIb30BaHUEM [IpoBepka
N 3,35 JIUTEPATYPHI;
rpeoOpaszoBaTeeidl 4acTOThI Pabora ¢ WHIUBUYATbHBIX
U  YCTPOMCTB  IUIAaBHOTO 3aJaHAM;
ANIEKTPOHHBIMHU
mycka. MapxkupoBka.
OMOTHOTEKaAMHU;
ABTOMaTHYECKHE
BBIKITIOYATENH,
PyOMIIBHUKHY,
MIPEIOXPAHUTEIH,
1.6 [NpuHnunuanbsHas
AJIEKTpUYECKast cxema
ueneil. BapuanTtel 1enei CaMocCToATENIbHOE
TIpaBJICHUsI 7Sl YCTPOMCTB U3y4YCHHE YYeOHOM .
yip st yeTp ya M YerHbll onpoc;
IUIABHOTO mycKa u Y Hay4HO
N IIpoBepka
npeobpazoBarenen 3,35 JIUTEPATYPHI;
WHIUBUAYATIbHBIX
Y4acTOTHI. MapxkupoBka. Pa6ora ¢ N~
Knonku, mnepekmouaTeny, 3JIEKTPOHHBIMU ’
CHUTHAJIbHBIE JIAMITBI, OHOIMOTEKAMY;
TpaHchOpMaTopBhl.
Ilepeuens aeMeHTOB.
CamocrosiTensHOe
1.7  Ilxadsr MYJIbTHI. U3y4YCHUE YYCOHOM .
r1, Y v i VYerHbl# onpoc;
Konctpykrusnoe 1 HAy4IHO
[IpoBepxka
HCIIOJIHEHHE mKagos, 3,35 JIUTEPATYPHI;
WHIUBUAYAJIbHBIX
MyJIbTOB, Ka)YMKOB. Pabora ¢ -
DJIEeKTPOMOHTAXKHAsI ITaHENb 3MEKTPOHHBIMU ’
OHOJIMOTEKAMM;
1.8 Yeprex obmiero Buja. CaMocCTOosATENIBHOE
OO6muni BH/T yJbTa U3Yy4YCHUE YUCOHOM .
" Y ’ ye i VYerHbll ompoc;
mkada. dacan. U HAY4HO
[IpoBepka
Pacnonoxenue u 3,35 JIUTEPATYPHI;
WHIUBUAYAJIbHBIX
KperyieHne 000py/a0BaHHMS. Pabora ¢ S
Hannwmcn. Ilepeuens 3JIEKTPOHHBIMU ’
DJIEMEHTOB. OHOJIMOTEKAMM;
19 TemnmoBbie mOTEpU B
3JIEKTpOyCTaHOBKax. Pacuer CamocTosiTensHoe
TEIUTOBBIX IOTeph u3ydeHne yaeOHoi N
PP, i v VYerHbl# ompoc;
TEeMIIEPaTYpHOTO PEKUMa U ¥ HAy9HO
[IpoBepxka
CHCTEMBI BEHTWISLIAN. 3,35 JIUTEPATYPHI;
WHIUBUAYaJIBHBIX
Ucnonuenue Pabora ¢ .
3aJIaHUI;
ANIEKTPOOOOPYIOBAHUS IO JEKTPOHHBIMU
MBLIEBIArO3allnuTe. OHOJIMOTEKAMM;

[lepedeHb 371eMEHTOB.




1.10 KoMmyTamwsi CHUI0BBIX

nernei " nerei CamMocTosTeNbHOE
ABJICHHSI. u3ydeHne yaeOHoi N
ymp ye i YcrHblit onpoc;
3a)K1MBI, pa3bemsl, Y HAy9HO
IIposepka
KJIEMMHBIE KOPOOKH IS 1 3,35 2 JIUTEpaTypsbl;
. WHIMBUYaTbHBIX
CHJIOBBIX nerei. Pabora ¢ .
3aJlaHuil;
KnemMMHUKY, pa3beMbl H ANIEKTPOHHBIMHU
Japyras — KOMMYTalldOHHAs OubIMoTEKAMH;
ammapatypa Uil Lerned
1.11 Cxema mOAKIIOYEHHIA. CamocrosiTennsHOe
AnpecHblii METO U3y4eHue y4eOHOi N
AP A v 4 YcrHbli onpoc;
n300paskeHust cxeM U Hay4HO
IIposepka
HOAKIIIOYEHUS. IIpumep 1 3,35 2 JIUTEPaTypbl;
WHIUBUYATbHBIX
BbIMOJHEHUs. [IpoBoj s PaGora ¢ -
MOHTaXa. Iepeuenn AIIEKTPOHHBIMHU ’
3JIEMEHTOB. OubIHMOTEKAMU;
1.12 CxemMa  BHEIIHHX CamocrosiTennsHOe
COCIMHEHHH U3y4eHHe y4eOHOM N
) . v 4 VYeTHBIi onpoc;
Tabmuubel  TOAKIIOYCHUH. Y HAy4HO
IIposepka
Pacnonoxxenune 1 3,35 2 JIUTEpaTypsbl;
WHIUBUAYATbHBIX
AJIEKTPOOOOPYIOBAHHSI. Pa6ora ¢ SanamHi:
Cxema BHEIITHUX INEKTPOHHBIMU ’
COCIMHEHUH. OMOTHOTEKAMHU;
1.13 KaOenbHbIi KypHaI. CamocrosTenbHOe
KabGenbHas Tpo, sl U3ydeHHEe y4eOHOI .
PO ya 4 VerHBIi onpoc;
Bri6op CCUYCHHSI 1 HAy4HO
[IpoBepka
TOKOTPOBOASIINX JKUIL 1 3,35 2 JIUTEPATYPHI;
o WUHIUBUAYATIbHBIX
KabenbHbiit JKypHaII. Pabora ¢ .
3aJlaHuil;
TpyOnas pa3Bozka. 3MEeKTPOHHBIMU
3aka3Has crienupuKaIys. oubnuorexamu;
CamocrosTenpHOe
1.14 Tlepeuens yepTexeit u3ydeHue yueOHoi .
P P ya M YerHbll onpoc;
[NosicHuTenbHast ~ 3amMCKa. Y Hay4HO
N [IpoBepka
O06o3HaueHHe 4YepTexeld B 1 3,35 2 JIUTEPATYPHI;
WHIUBUAYAJIbHBIX
TIPOEKTE. Ilepeuens Pabora ¢ o
. 3aJJaHui;
YepTEeKeH. 3MEKTPOHHBIMU
OHOIMOTEKAMY;
CamocrosTenpHOe
1.15 OxonHuanue. u3ydeHne yaeOHoi N
v i VYerHbl# ompoc;
3ammra W crada IPOEKTa. ¥ Hay4HO

o [IpoBepka
Biaumoneiictue 1 3,35 2 JIUTEPATYPHI;

. WHIUBUAYAJIbHBIX
MIPOEKTHOM OpraHM3aLUH C Pabora ¢ -~
WCTIOJTHUATEISIMHU ITPOEKTA. 3MEKTPOHHBIMU ’

OMOJIMOTEKAMM;
1.16 V3meHeHuUs B IPOCKTE. CamocTosTeNnbHOe
Kanennapusrit rpaduk u3ydeHne yaeOHoi N
P pad ya i VYerHbI# ompoc;

IycKa DJEKTPOYCTAaHOBKH. ¥ HAy9HO

[IpoBepxka
DNEKTPOMOHTAXKHBIC u 1 3,35 2 JIUTEPATYPHI;

WHIUBUAYaJIbHBIX

MyCKO-HAJIaJOYHbIC PaOOTHI. Pabora ¢ -
Brecenne wu3MeHeHwmii B SJIEKTPOHHBIMU ’
TIPOCKT. OoubnoTeKamu;
1.17 TlogroroBxka u caada TToaroroska x

OK3amMeH
9K3aMeHa crave sK3aMeHa
Uroro no pazneny 18 54 33,1
HUroro 3a cemecTp 18 54 33,1 3K3aMEH
Uroro o aucuuruinze 18 54 33,1 3K3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3auMM  NPEAYCMOTPEHHBIX BUJOB Y4eOHOM paboThl B KayecTBE
o0pa3oBaTeNbHBIX ~ TEXHOJIOTUH B  mpemnojaBaHuu  auctumuimabl  «lIpoexTupoBanue
IEKTPOTEXHUYECKUX  YCTPOWCTB»  MCIOJIB3YIOTCS ~ TpaJMLUMOHHAsT M MOJYJIBHO -
KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

[lepenaua HEOOXOOUMBIX TEOPETUYECKUX 3HAHUW U (OPMHUPOBAHME OCHOBHBIX
IpeAcTaBIeHUN 10 Kypey «lIpoekTupoBaHue 3IEKTPOTEXHUYECKUX YCTPOMCTB)» MPOUCXOIUT C
HCI0JIb30BAHUEM MYJIbTUMEIUITHOTO 000py10BaHUS.

Jlexuuu NpoXoasaT B TpaAMLMOHHOW (opme u B dopme nekuui-koHcynbTauuid. Ha
JEKIMAX — KOHCYNbTALUAX M3JI0)KEHUE HOBOTO MaTepHasia COIPOBOXKIACTCA IMOCTaHOBKOU
BOIIPOCOB U IUCKYCCHUEH B IOUCKAX OTBETOB HA 3TH BOIIPOCHI.

CamocrosTenbHas padoTa CTUMYJIUPYET CTYIEHTOB B IIPOLECCE MOATOTOBKU KYpCOBOTO
IIPOEKTA, P PEIICHNH 3a/1a4 Ha IPAKTUUECKUX 3aHATUSIX

6 YueOHO-MeTOAMYECKOE 00ecTieYeHEe CAMOCTOSITEIbHOIH PAa00ThHI 00y4aI0IHUXCS
[IpencrasneHo B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA /I POBeAeHU NPOMEKYTOUYHOMH aTTecCTAlMH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKOe H HH(POPMAIIMOHHOE 00ecTiedeHue TUCIIUTITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. IexosmoB, B. II. Pacuer u mnpoektupoBanne OY u 3IEKTPOYCTAaHOBOK

MIPOMBIIIICHHBIX MEXaHU3MOB . ydeOHoe mocobue / B.I1. IllexoBiioB. — 2-¢ u3a. — MockBa :
OOPYM : UHD®PA-M, 2021. — 352 c¢. — (Cpennee npodeccrnonanbHoe oopazoanue). - ISBN
978-5-00091-652-0. - Tekcr : AIICKTPOHHBIMN. - URL:

https://znanium.com/catalog/product/1224468 (mara obpamenus: 04.04.2024). — Pexum
JOCTYyTIa: TIO TOJITHUCKE.

2. Xopousckuii, B. f. Dxkcruryaramust 3iaekTpoobopynaoBanus . yuconuk / B. .
Xopoabckuii, M. A. Tapanos, B. H. lllemsaxkun. — 3-e uza., crep. — Cankrt-IletepOypr : Jlans,
2022. — 268 c¢. — ISBN 978-5-8114-2511-2. — Texkcr : saexkrponnsiii // Jlanb
aNIeKTpOHHO-OMbOmmoteunas cucrema. — URL: https://e.lanbook.com/book/212927 (nara
obpamienus: 04.04.2024). — Pexxum A0CTyIa: JjIs1 aBTOPHU3. ITOJIb30BATEICH.

0) JlonmoJiHUTEIbHAS JIUTEPATYpA:

1. Cubuxkus, 0. JI. OxpaHna Tpyna u 351eKTpo0Oe30macHOCTh : yueonoe nocoodue / 10. 1.
CubukwuH. - 4-¢ u31., nepepad. u gor. - Mocksa ; Bonorna : Uadpa-Umxenepus, 2021. - 312 c. -
ISBN 978-5-9729-0577-5. - Tekcr : AIEKTPOHHBIN. - URL.:
https://znanium.com/catalog/product/1836201 (mara o6pamenus: 04.04.2024). — Pexum
J0CTyHa: MO MOJIIHCKE.

2. YOuauH, M. A. TokoBas 3amiuTa 3JIEKTPOYCTAHOBOK : ydeOHoe mocobue / M. A.
IOugun. — 2-e wusn., ucnp. — Cankr-IlerepOypr : Jlaws, 2021. — 288 c¢. — ISBN
978-5-8114-1158-0. — Tekct : anekTpoHHbIH // JIaHb : AIEeKTPOHHO-OMOIHOTEUHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/167892 (nata obpaimenus: 04.04.2024). — Pexum moctyma:
IUIs1 aBTOPU3. MIOJIb30BATENEH.

3. Heiiman, JI. A. DnekTpuyeckue M SIIEKTpOHHBIE ammapaTsl. OOLIuMEe BOMPOCHI
MIPOEKTUPOBAHUSA HIEKTPUUECKUX allapaTOB MOCTOSIHHOTO TOKA HU3KOTO HANPsDKEHUS & yueOHoe
nocobue / JI. A. Heiiman. - HoBocuOupck : Msn-so HI'TY, 2020. - 156 c. - ISBN
978-5-7782-4219-7. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/cataloa/product/1869106 (nata obpamenus: 04.04.2024). — Pexxum



JOCTYyHa: MO TOJIIHCKE.

4. lemenTtnes, 0. H. [IpoexTrpoBaHue 1 pacyeT CUCTEM DIIEKTPOCHAOKEHUSI OOBEKTOB U
AIIEKTPOTEXHUYUECKUX YCTAHOBOK : yueOHoe mocooue / FO. H. JlementoeB. — Tomck : TITY, 2019.
— 363 c¢. — ISBN 978-5-4387-0858-2. — Tekcr: onekrponHsiii // JlaHb
3NIeKTpOHHO-OMOMmoTeunas cuctema. — URL: https://e.lanbook.com/book/246104 (nata
ooOpawenus: 04.04.2024). — Pexxum focrymna: I aBTOPU3. II0JIb30BaTEIIEH.

B) MeroauyecKkue yKasaHus:

1. Coipkun, B. A. [IpoexTupoBaHue 371€KTPOTEXHUUYECKUX IPOLIECCOB . METOAUYECKUE
ykaszanusi / B. A. Ceipkus, [1. A. Uikun, M. A. Ky3uenoB. — Camapa : Cam['AY, 2020. — 59
c.— Tekcr: osnekrponHsiii // Jlane : dneKTpoHHO-OMONMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/244550 (nara o6Opamenus: 04.04.2024). — Pexum poctyma: s
aBTOPH3. I10JIb30BATEIEH.

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypceni:

IIporpammHoe o0ecnieuenne

Haumenosanue I10O Ne norosopa CpoOK IeHCTBYS TULEH3UH
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 0eccpouHO
Professional
ACKOH Kommnac
3D 516 1-261-17 o1 16.03.2017 06eccpovHO
Autodesk AutoCad
2011 Master Suite K-526-11 01 22.11.2011 OeccpoyHO
Autodesk AutoCad
Electrical 2011 K-526-11 o1 22.11.2011 OeccpouHo
Master Suite
Autodesk AutoCad
Mechanical 2011 |K-526-11 o1 22.11.2011 OeccpodHo
Master Suite
Autodesk AutoCad
MEP 2011 Master |K-526-11 o1 22.11.2011 0eccpoUHO
Suite
IIpodeccuonanbublie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika
ITouckoBas cucrema Axamemuss Google (Google URL_: https://scholar.google.ru/
Scholar)
Harnmonanenass wHGOpMaIMOHHO-aHATUTHYECKAS
cucreMa — Poccuiickuii  unaekc nayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
IJIeKTpOHHbIC pecypert dubmmorekn MITY wm. https://host.megaprolib.net/MP0109/Web
['.1. HocoBa

9 MartepuajibHO-TEXHHUYECKOE o0ecrieyeHne TUCHUTITHHBI (MOTYJIs1)

MaTepI/IaHLHO-TeXHI/I‘{eCKOC obecrneueHue JUCIUITIIIMHBI BKJIIFOYACT:



Y4eOHbIC ayUTOPUH IS POBEIACHHUSI 3aHATUHN JIeKnnoHHOTO THHA (123M, 227M, 023M,
139M):

- MyTBTUMEIMIHBIE CPEJICTBA XPAHEHUS, IEPEIady U MPEACTABICHUS HH(DOPMAIIHH.

- KOMIUIEKC TECTOBBIX 3aJaHUN JUIS TMPOBEACHUS MPOMEKYTOUHBIX U PYOSIKHBIX
KOHTPOJICH.

VYdeOHble ayIWTOPUM JUISL TPOBEIACHUS MPAKTUYECKUX 3aHSATUH, TPYNIOBBIX U
MHIUBUAYAJIbHBIX KOHCYJIbTALUI, TEKYIIEro KOHTPOJISI U MpoMexyTouHoll arrectanuu (023M,
227a):

- MyJTbTUMEIMHHBIC CPENICTBA XPAHEHUs, IEPEAaYH U MPEACTaBICHU HH(POPMALIUH.

- KOMIUIEKC TECTOBBIX 3aJaHHi Ui TPOBEACHUS TNPOMEKYTOUHBIX U PYOEKHBIX
KOHTPOJICH.

[Tomemienus 115 camocTosTeNbHOM padboThl (227a, 139M):
- TmepcoHajbHBIC KommbioTephl ¢ makerom MS Office, Beixogom B MHTEepHET 1 C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lomemienne s XpaHeHUss M NPOPUIAKTUYECKOTO OOCTY)KMBaHUS Y4eOHOTO
000pyI0BaHUS:

- mkapel JUIA  XpaHEHUS  y4eOHO-METOIMYECKON JOKyMEHTaluu, YyueOHOro
000pyI0BaHUS ¥ YI€OHO-HATJISTHBIX TTIOCOOUH.



[punoxenne 1. Y4yeOHo-MeToaMUeCKOe o0ecredyeHHe CAMOCTOSTENbLHON padoThI
o0yuawiuxcst

[To mucuunnubae «lIpoeKTUpOBaHHE SIIEKTPOTEXHUYECKUX YCTPOWCTB» MPEAYCMOTpPEHA
ayJIUTOpPHAs ¥ BHEAYAUTOPHAS CAMOCTOSITeNIbHAs paboTa 00yJIatoNIIXCsl.

AynuTopHas camMocCTOsITeTIbHAass paboTa CTYyOEHTOB Ipeamnojaraer codeceoBaHHE Ha
MPAKTUYECKUX 3aHITHUSIX, BHIMOJIHEHUE KypPCOBOTO MTPOEKTA.

Bonpocsl 1 npaktudeckoro 3ansarus Nel

1. B uem 0c00eHHOCTD MPOEKTUPOBAHUS OJHOJMHEHHOMN 3NIEKTPUUECKON CXEMBbI?

2. Kakum o6pazom BbIOMpaeTcsi mpeoOpa3oBaTesb YacTOTHI JUIsl Ballero TEXHUYECKOTO
3agaHus?

3. UTto Takoe ycTpoMCTBO IUIABHOIO MyCKa U I YEr0 OHO MCIIONb3yeTcs?

4. Uro Takoe TunopasMep npeodpazoBaTelis YaCTOThI U KaK €ro BbIOpaTh?

5. B yem ocobennocTs mpeobpasoBateneit yacroter Unidrive?

Bonpocsl 11si IPAKTHYECKOro 3aHATUA Ne2

1. Kakne YI'O wncnone3yrorcs B OJHOJMHEWHOW 3nekTpudeckoil cxeme? Kakme YI'O
HCIIOJIB3YIOTCSA B CXEME EKTPUUECKON MPUHIMITHAIBHON?

2. Kaxum cnocobom HactpauBaetcs 11U 11 Bamiero TeXHU4ecKoro 3a1anus?

3. Kakne YI'O ucnonb3yroTcsi B peJieiiHO-KOHTAKTOPHOM cXeMe Ienel yrpaBaeHus?

4, Kakum 06pa3om BeIOMpaETCst CpeICTBA 3aITUTHI SJICKTPUIECKON CXEMBI?

5. Uto Takoe mpsmMoi myck asuratens? HeoOXoammo nu e€ro OcCymiecTBISATH B BalleM

TexHu4ecKkoM 3amannn? OOOCHYNUTE CBOE pelieHuE.

Bonpocs 1uist npakTHYeCKOro 3aHsarus Ne3

1. Kak nmpoektupyercs ueprex o01Iero Bu/ia 3JIeKTPOTEXHUYECKOTI0 yCTpoiicTBa?

2. Ilo xakuM KaTajJOXHBIM JAaHHBIM BBIOMpPAETCS KOPHYC sl DIEKTPOTEXHUUYECKOTO
yCTpoicTBa?

3. KakuM 00pa3oM KpenuTcs 31eKTpooOopyI0BaHHE K BalleMy KOpIycy?

4, Uto takoe DIN-peiika? [l uero ona Heooxoauma?

5. Kak ocymiectBisiercst BbIOOp o0opynoBaHus ¢ yuetom kpemnexa Ha DIN-peiiky?

Bonpocsl 1u1st npakTHYeCKOro 3aHsatus Ne4

1. [To kakuM KpUTEpHSIM BEIOUPAIOTCS DIIEMEHTHI LIEeNel yrpaBieHus?

2. B 4em oTiimumne nepexiroyareneif OT KHOTOK?

3. Yro Ttakoe camonoaxsat kHonku? Kak oH peanuzyercs?

4. B uem oTianume aHanoroBbix NmpubopoB oT 1MppoBbIX? [lo KakumM KpUTEpHUSIM OHH
BbIOMparoTCs?

S. ITo KakMM KpUTEPHUSIM BBIOUPAIOTCS HIIEKTPOMarHUTHbIE pene?

Bonpocs! 11s1 npakTH4yeckoro 3aHAaTus NeS

1. Yro Takoe aapecHbli MeTOT M300paXkeH s ?
2. Kax BbIOMpaeTcs CHII0BOM Kabenb sl AJIeKTPOTEXHUYECKOT0 YCTpoicTBa?



3. Kakue pekomMeH a1y K UCIIOJIHEHUIO ajipecHoro metoaa Bel 3HaeTe?

4. Yrto Ttakoe TOKOBble Harpy3ku? Ilo KakuMm TOKOBBIM Harpy3kaM BBIOMPAETCsl CHIIOBOE
obopynoBanue?

5. Kakue pexxuMsl paboThl qBuraresiei Bol 3HaeTe?

Bomnpocs! 11 npakTH4YecKoro 3anaTus Ne6

1. Kax BbIOpaTh BEHTUJISATOP B KOPITYC JIEKTPOTEXHUUYECKOTO yCTpoicTBa?

2. B xakux ciay4asx He Hy’€H BEHTHIATOP?

3. Ilo xakuM KaTan0XKHbIM JaHHBIM BbIOMpAETCS BEHTHIATOP?

4. Kak o0GecnieunBaeTcsi MUTAHUE BEHTHIATOPA Yepe3 AEKTPOTEXHUUECKOE YCTPONCTBO?

5. B kakoe Mecto kopmyca OOBIYHO BCTpauBaeTcs BeHTUJsATOp? Hackonbko MpUHIUMIHATIBHO
MECTO YCTaHOBKH BEHTUJISITOpA?

Bonpocsl 11 npakTHYeCKOro 3aHsaTus Ne7

1. Yto Takoe Tadiauia BHEIIHUX COEIUHEHMII?

2. Kakux mpaBuia HYKHO TPHACPKHBATECS JUIS TMPOCKTHPOBAHUS TAOMHIBI BHEITHHX
COCIUHCHHI?

3. Uto Takoe kabenbHbIN )XypHAIT?

4. Kak 3amoJiHsIeTCsl KaOeIbHBIN KypHaI?

5. YUrto Takoe creneHs 3amuThl o IP? Yto Takoe crenens 3amutel 1o NEMA?

IIpumepHbIil epevyeHb TeM HHAMBUIYAJIbHBIX 3aJaHUI:

1. ITpoextupoBanue DTV ameKTponpruBoga MOTPY>KHOTO HACOCa CO CTa0MIIM3aIMe Haropa BOJIBI;
2. IlpoexktupoBanne DTY 37eKTpoONpUBOaa MPOKATHON KIETH CO CTaOMIIM3AIMell CKOPOCTH U
3aJJaHHBIM TEMIIOM ITyCKa U TOPMOKEHHUS;

3. IlpoexktupoBanne DTY smeKkTponpuBOoja HAMOTOYHOTO YCTPOMCTBA €O CTaOMIIM3aAIUen
MOMEHTA;

4. IlpoextupoBanue OTY syekTponpuBoja 2 HUCHOJIHUTEIBHBIX MEXAHU3MOB C 3aJaHHBIMU
pabo4YrMu CKOPOCTSIMU;



Hpnnomeﬂne 2. Oueﬂoqnme cpeacrea AJisi MpoOBEACHUA l'[pOMC)KyTO‘lHOﬁ arrecranuu

a) Ilnmanupyemble pe3yjbTaTbl O0Oy4eHHs] M OLICHOYHBIE CpeICTBa [Jisl INPOBeIeHHS
NPOMEKYTOYHOH aTTeCTALMM:

Kon HNapuxarop JOCTHIKEHUS
OueHo4YHBIE CpPEeACTBA
WHIUKATOPA | KOMIIETEHIIMH
[IK-1: Crocobnocms paspabamvisame mekcmosvle u epaguueckue uacmu paboueii OOKYMEeHMAayuu Cucmemsl
NEKMPONPUBOOd
IK-1.1 ObecrieunBaer noArorosky | IlepedeHs TeM M BONPOCOB AJIsl MOATOTOBKH K 3K3aMeHY:
KOMILIEKTA paboueit
JIOKYM EHTAIUH cuctembl | 1. HcTtopusi  pasBUTHS HM  COBPEMEHHOE  COCTOSIHHE
3MEKTPONPUBO/IA K | mpoektupoBanusi;  CTpyKTypa  NpPOEKTHOW  OpraHu3alluH.
HOPMOKOHTPOITO OcHoBHBIE MOHATHS U onpeaeneHus. ComepikaHne, METOMONOTHs
U CTPYKTYpa Kypca.

2. TexHuyeckoe 3ajaHue Ha mnpoekTupoBaHue. OCHOBHBIE
paszmensl  TEXHHYECKOro  3aJaHus Ha  [POEKTUPOBAHHE
3NIEKTPOYCTaHOBKHU. CoctaB W MOCIEIOBAaTEILHOCTh
BBINIOJIHEHHUST DJIEKTpUYecKoro mpoekra. KameHmapHbelii rpadux
BBIIIOJIHCHU SI

3. OnHonMHeWHas JIeKTpUIecKas cxema. YCIOBHbIE rpaduyecKkue
oOo3HayeHust B oJnekTporexHuke. llltamnbl  geprexen.
OnHONMMHENHBIE AIIEKTPHYECKUE CXEMBI JUIs JIEKTPOCHAOKEHHS U
ANEeKTponpHBoa0B. Tonomoruueckas cxema yrpapieHHUs.

4. TIpeoOpa3oBaTeny 4acTOTBl M YCTPOMCTBA IUIABHOIO ITyCKAa.
KoncTpykTHBHOE HCIONHEHHE mpeoOpa3oBareneil 4YacTOTHl |
YCTPOMCTB IJIABHOIO IyckKa. [IpuHIMNManbHble 3IEKTPUYECKUE
CXEMBI CHJIOBBIX LIETIEH M Lenel ynpasiieHus. J{OoNoIHUTENbHbIE
MOAYIIH.

5. IlpuHuunuanbHas 3JEKTpUYECKass CXEMa CHJIOBBIX LEIEH.
[TpuHIMNUANBHBIE BIEKTPUYECKHE CXEMbl CHIIOBBIX Lened ¢
UCIIONB30BaHKMEM TMpeoOpa3oBaTeneld YacTOTBl U YCTPOWCTB
IUIABHOTO Iycka. MapkupoBKa. ABTOMAaTHYECKHE BBIKJIIOUATEINH,
PYOMIBHUKH, IPEAOXPAHUTENH, KOHTAKTOPBI, PEAKTOPHI.

6. llpuHnunmanpHast SIEKTpUUYEcKas cxema Ierneidl. BapuaHTs
LHeneil ympaBlIeHUs I YCTPOMCTB IUIABHOIO IIyCKa H
npeoOpa3oBareneit YaCTOTHL MapxupoBka. Kuormku,
HepeK/Iloyared, CUTHAJbHBIE  JaMIbl,  TPaHC(HOPMATODEL
IIepeueHb 3nEeMEHTOB.

7. llkadsl, mynerel.  KOHCTpYKTUBHOE HCHONHEHHE MIKA(OB,
MYITBTOB, ITKA(UUKOB. DIIEKTPOMOHTAXKHAS MTAaHETh

8. Ueprex obmiero Buma. OOmmit Buj mynera, mkada. dacan.
Pacnonoxxenwne u kperuienue odopynosanus. Hagmcu. Ilepedens
3JIEMEHTOB.

9. TeruoBble MOTEPH B 3MIEKTPOyCTaHOBKaX. PacyeT TemmoBBIX
MOTEPh, TEMIIEPATypHOTO PEKUMA M CHCTEMBl BEHTWIIALIUH.
HcnonHenne 3MeKTpoOOOPYROBaHUS 110  IBUIEBIATO3AINTE.
IlepeueHb 1EMEHTOB.

10. KoMMmyraruist CHIIOBBIX LieMed W IeNel yIpaBICHHUS.
3aXUMBI, pa3beMbl, KIEMMHbIC KOPOOKH 11 CHJIOBBIX IIEHEH.
KneMMHMKH, pa3beMbl W Apyras KOMMYTAIMOHHAs armaparypa
JUISL LIeTIEH yIIpaBJICHUSL.

11. Cxema moxakmroueHuil. Cxema TMOAKITIOUECHUHA. AJIpecHBIN
METO/T M300pa’keHns] CXeM MOAKIIoYeHus. [IpuMep BbIONHEHNS.
IIpoBon st MoHTaxa. IlepeueHb >EMEHTOB.

12. Cxema BHemHHX coequHeHHH TaOnuIbl ITOIKIIOYEHUIA.
Pacionoxxerne  snekTpoobopynoBanms.  CxemMa  BHEUIHHX
COCIMHEHUIL.

13.  KaGenbupri xypHan. KaGembnast mnponyknusa. Bsioop
CEYCHHS TOKOMPOBOIAIIMX kWil KabenpHbId xypHan. TpyOnas
pa3Bozka. 3akazHas crenuduKams.

14. Ilepeuenr  geprexeid.  IloscHuWTenbHas — 3amuCKa.




O6o03HaueHne yepTexei B mpoekre. [lepeueHs yepTexeil.

15. 3ammra m crmada mpoekra. BzamMonelcTBne TpOeKTHOM
OpraHM3alli{ C UCTIOTHUTEISIMU TIPOEKTa.

16. Usmenenmss B mpoekre. KaneHmapHelii rpaduk Iycka
JNIEKTPOYCTAaHOBKU. DJEKTPOMOHTAXKHBIE M ITyCKO-HaslaJI0YHbIE
pabotbl. BHecenne u3MeHeHui B POEKT.

IIpuMepHbIii IepedeHb TeM KYPCOBBIX IPOEKTOB:

1. IIpoektupoBanue DTY snekTpornpuBoja MOrpyKHOro Hacoca
CO crabuin3anumeil Haropa BOJIbl;

2. IpoektupoBanue DTY snekTponpruBoia MPOKATHOW KIETH CO
crabuinn3anueldl CKOPOCTH W 3aJaHHBIM TEMIIOM IIyCKa H
TOPMOKEHHST;

3. IlpoexktupoBanue OTY nsiekTponpuBoga HaMOTOYHOIO
YCTPOMCTBA CO CTaOMIM3aNUeii MOMEHTA,

4. TlpoextupoBanue OTY s31eKkTponpuBoAa 2 HCHOTHUTEIBHBIX
MEXaHH3MOB C 33JaHHBIMU pabOYMMH CKOPOCTIMU;

0) Ilopsiioxk mpoBeleHUS TMPOMEKYTOUHON aTTeCTANMHU, MOKA3aTeJM M KPUTEPHUHU
OLlCHUBAHMSL:

Ilopsinok mnpoBedeHHsT TNPOMEKYTOUHOH aTTeCTALMH, TMOKA3aTeJId M KPUTEPHUH
OlleHMBAHMUS:

N3yuenune yuebHOU muctmmuivabl «IIpoekTHpoBaHue JIEKTPOTEXHHUYECKUX YCTPOUCTBY
uaTest 1 ceMecTp, ceMecTp 3aBepIIaeTcsl IK3aMEHOM.

DK3aMEH 10 JaHHOW AWCITUIUIMHE MPOBOAMUTCS B MUCHMEHHOW (OpMe C TOCICAYIOIINM
YCTHBIM cOOeceloBaHMEM. OK3aMCHAIIMOHHBIA OWJIET COJCPKHUT 2 TEOpeTHYecKux u 1
MPAKTUYECKHUI BOTIPOC.

Ioxka3arenu u KPUTCPHUHA OLICHUBAHUA IK3aMEHa:

— Ha ouenky «omauynoy (5 OaIOB) — OOy4ArOMIMKCS IEMOHCTPHPYET BBICOKHI YPOBECHD
c(OPMHPOBAHHOCTH KOMIICTEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeckoe M TIIyOOKOEe 3HaHUE
y4eOHOTO MaTepuajia, CBOOOJHO BBIMOJHACT IMPAKTUYCCKUE 3aJ[aHus, CBOOOIHO OIEpUPYET
3HAHUSMH, YMEHHUSIMH, TIPUMEHSIECT UX B CUTYAIMsIX TIOBBIIICHHON CIIOHOCTH.

— Ha ouyenky «xopowioy (4 Oamia) — oOydaroUIMicS JEMOHCTPHPYET CpPEIHUN YpPOBCHb
c(OPMHUPOBAHHOCTH KOMIICTEHIIMIA: OCHOBHBIC 3HAHHS, YMECHHS OCBOCHBI, HO JOITYyCKAKOTCS
HE3HAUUTEIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYAHCHUS MIPU aHATUTUYCCKHUX OIEPaIUsX, IIEPEHOCE
3HaHUH U yMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUH.

— Ha OUeHKy «yooenemeopumenvno» (3 Oana) — oOydaromuiicss TEMOHCTPUPYET MOPOTOBBIi
YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHLIMI: B XOA€ KOHTPOJIBHBIX MEPONPUATHH TOMYCKaIOTCS
OLIMOKH, TPOSBISAETCS OTCYTCTBUE OTHENBHBIX 3HAHWM, YMEHHUH, HaBBIKOB, OOy4arolmuiics
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYAHEHUS NPU ONEPUPOBAHUM 3HAHUAMU M YMEHHMSIMM IPU MX
NEpPEHOCE HA HOBBIE CUTYAIUH.

— Ha ouenKy «neyooenemeopumenvno» (2 6anna) — oOydarouiuiics 1eMOHCTPUPYET 3HAHUS HE
6ostee 20% TeOpeTHUECKOTO MaTepuala, I0MyCcKaeT CyIlleCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUIEKTyaJIbHbIe HAaBBIKHM PEIIEHHsI TPOCTHIX 3a/ad.

— Ha OyeHKy «Heyoosiemeopumenvroy (1 6amT) — 0OyUyaronIMiicss He MOXKET IMOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U 00bICHEHU MHPOPMAIIMH, HE MOXKET MOKa3aTh MHTEIJICKTyaIbHbIE
HaBBIKH PELICHHSI TPOCTHIX 3a]1ay.






