MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®denepaabHOe rOCyIapcTBEHHOE AaBTOHOMHOE 00pa30BaTebHOE YUPeKIeHHe
BbICIIET0 00pPa3oBaHMUs
«HaumnoHaJIbHBINA Hccle10BaTeIbCKUI TexHooruvecknii ynuepeurer « MUCuC»
HoBorpouuxui ¢puaual

Paboyas nmporpamMmma JUCIUTUIMHBI (MOTYJIs)

DJIEKTPOCHAOKEeHUE U 000PYI10BaAHHUE
MPOMBIIIJICHHBIX NPeANPUATHI

3akperuieHa 3a nopas3eleHueM Kadenpa snexrposnepreruku n anexrporexHuku (HoBoTpowutkuii ¢pumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
IIpodwmib
Keamuduxanus Bakanasp
®dopma o0ydeHHst 3a04Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 24 Kypcosast paboTa 4
camocCTosATeNNbHas paboTa 147
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexuun 12 |12 |12 |12
JlabopaTtopHsie 4 4 4 4
IIpakTuueckue 8 8 8 8
B ToM umncne uHT. 2 2 2 2
Uroro aym. 24 124 |24 |24
KonrakrHas pabora 24 (24 |24 |24
Cam. pabota 147 | 147 | 147 | 147
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):

x.n.1, 3a8.ka¢., Masicupuna P.E.

Pabouas nmporpamma

DeKkTpocHadKeHHe U 000pYI0BaHUE NPOMBILIJICHHBIX NPeINpPUsTHIH

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSTENFHO yCTaHABIMBASMBI 00pa30BaTENbHBIN CTAHAAPT BHICIIETO 00pa3oBanus deneparbHOE TOCYIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeNbHOE YUPEKACHUE BRICIIET0 00pazoBanus « HalmoHaIbHBIN HCCIeI0BaTENECKUI TEXHOIOTHYECKHIA
yausepcuter «MUCuCy» no nanpaenenuto moarotoBku 13.03.01 TertosHepreTrka v TeIUIOTEXHUKA (YPOBEHb OaKallaBpHaTa)
(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)

CocrapiicHa Ha OCHOBaHHH y‘I€6HOFO IjraHa:

Hamnpasnenue noarorosku 13.03.01 TemosHepreTrka u TeruioTexHuka [Ipodus. [IpoMbIieHHAs TEMII0IHEPTETHKA,
13.03.01_18 Temmosuepreruka u remnorexuauka [IpIITO 3aou 2020.plx , yrBepxknerHoro Ydensm coetom ®PI'AOY BO HUTY
"MUCuC" B cocrase coorserctBytomei OIIOII BO 21.05.2020, mpoTtokon Ne 10/3r

YrBepxnena B coctase OIIOIT BO:

Hamnpagsnenue noarorosku 13.03.01 TemnosHepreTrka u teriorexuuka [Ipoduis. [TpombliuieHHAs TETUIO3HEPTeTHKA, ,
yrBepkaeHHOH YuensiM coBetoM PI'AOY BO HUTY "MUCuC" 21.05.2020, npotoxon Ne 10/3r

Pabouas nmporpamma oo0peHa Ha 3aceJaHun
Kadenpa anexTposnepreruxu u aekrporexunku (HoBoTrpounkuii punuan)

ITpoTtoxon ot 09.06.2022 r., Ne6

PykoBoguTens nonpaseneHus AOLUEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.

Ju—

Lenp n3y4eHns: TUCIUIUIHHEI - (POPMUPOBAHUE Y 00YJAIOIMXCs CHCTEMAaTHYECKUX 3HAHUH 10 BOIIPOcaM
MIPOEKTUPOBAHUS U HKCILTyaTal[MH CUCTEM 2MIEKTPOCHA0KEHUS IPOMBIILICHHBIX MPEANPUSITHI.

1.2 | 3agaun u3ydeHUs JUCHUIIIUHBL: H3ydeHUE TIPHHITUIIOB MOCTPOEHHS CHUCTEM JIEKTPOCHA0KEHUS, MCTOIUK OIPEIeTICHIUS
pacyeTHBIX HAarpy30K, aHaJIU3 CXeM AIEKTPOCHAOKEHHs BHYTPULIEXOBBIX U PaCHpEeICTUTENbHBIX CETEN.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biok OIT: b1.B.JIB.02

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | ABromaTH3amus TErIoBbIX MPOIECCOB

2.1.2 | ICTOYHUKH M CHCTEMBI TEIIOCHAOKEHUS

2.1.3 | MarepuanoBeeHUE U TEXHOJIOTUS KOHCTPYKIIHOHHBIX MaTepPUaIOB

2.1.4 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.5 | OcHOBBI TpaHC(HOPMALIUN TETIOTHI

2.1.6  |IIpoeKTHBII MOIX0A B TEXHHUKE

2.1.7 |HauepraTenbHas reoMeTpuUs U UHKeHEpHast rpaduka

2.1.8 |IIpuknagHas MeXaHHKa

2.1.9 | Dxonorus

2.1.10 | DmexTpoTexHHKa

2.1.11 |HWudopmaTuka

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLee:

2.2.1 | AnprepHaTHBHas 3HEpreTUKA

2.2.2  |HerpamumuoHHbIE U BO30OHOBISIEMbIC HICTOUHUKH SHEPTUH

2.2.3 |IloaroroBka K MpoIEAype 3aIIUTHI U 3alUTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.4 | IlpenaumiaomMHas paKTHKa

2.2.5 | TerumoBble 3JIEKTPUICCKHAE CTAHITIH

2.2.6 |TemmosHepreTHUECcKre CUCTEMBI POMBIIUICHHBIX TIPESIIPHSATHHA

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

VYK-6: npunaTHe pemieHni

3HaTh:

VK-6-31 3HaTh OCHOBHOE JIEKTPOOOOPYIOBAHIE BHYTPU3ABOJICKOTO U BHYTPHIIEXOBOTO JICKTPOCHAOKCHUS

YK-3: npoexkTupoBaHue u pa3padoTka

3HaTh:

YK-3-31 HaBBIKAMHU HCCIIEIOBAHUS POLIECCOB B AMEKTPUUCCKUX IETSAX MEKTPOCHAOKEHUS

ITK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00J1ACTH TENJI03HEPTeTHKH U TeNJI0TeXHUKH)

3HaThb:

ITK-1-31 npuHIUI paboThl, TEXHUYIECKUE XapaKTEPUCTUKN U KOHCTPYKTHBHBIC OCOOCHHOCTH 3JIEMEHTOB CUCTEMBI
JIEKTPOCHAOKEHHS 0OBEKTa

YK-6: npunaTHE pemieHni

YMmerb:

VK-6-Y1 OPUMEHATH METOABI UCIIOJB30BaAHNUA TEXHUYCCKUX CPEACTB AJIsI UBMEPEHN OCHOBHBIX IMMapaMETPOB
SJICKTPOSHEPICTUICCKUX 0OBEKTOB U CUCTEM

YK-3: npoekTnpoBanue u pa3padoTka

YMmerb:

VYK-3-Y1 npuMeHATs METOABI BEIOOPa OCHOBHOTO 000PYIOBAaHHS IEKTPUIECKUX CTAHIMH U OACTaHIINH

ITK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00J1ACTH TENJI03HEPIeTHKH U TeNJI0TeXHUKH)

YMmerb:

ITK-1-Y1 paccunTHIBaTE CHCTEMBI BHEITHETO M BHYTPEHHETO AJICKTPOCHAOKEHHS IPEIIPUSTHI, OCYIIECTBISATH BEIOOP CXEM U
3NIEKTPOOOOPYI0BaHHS TIPOMBIIIIIEHHBIX IPEATPHUATHH;




BBIOMPATH MEKTPHUECKUE allapaThl Kak CPECTBA YIPABICHUS PEKUMaMHU pabOThI, 3alIUTHI U PEryIHPOBAHUS IapaMeTPOB
3JIEKTPO3HEPIETUYECKUX CUCTEM

YK-6: npunsiTHe pemieHu i

Baanernb:

YVK-6-B1 MCTOJaMU NPOCKTHPOBAHUA CUCTEM 3HeKTpOCHa6)KCHI/ISI Pa3JIMIHOT0 HAa3HAYCHUS U IPUMCHSATH UX C YUCTOM
0CcOOEHHOCTEH TPOEKTHPYEMOTO 00BEKTa

YK-3: npoekTupoBanue u pa3padorka

Baagernb:

VYK-3-B1 Meronamu aHann3a CUCTEM AICKTPOCHA0KEHUS B HOPMAITbHBIX M aBaAPUIHHBIX CUTYALHSIX

IIK-1: npoeKTHO-KOHCTPYKTOPCKAas (B 00/1aCTH TEMIOIHEPTETUKHU U TEMJIOTEXHUKH)

Baanernb:

[1K-1-B1 HaBBIKAMHU HCCIIETOBAHHS IPOLECCOB B AEKTPHUECKUX IEISIX MIEKTPOCHAOKCHUS

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanue pa3nenos u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedyaHue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoTsI
Pasgena 1. OcHoOBBI
3HePreTHKHU
1.1 TomIMBHO-3HEPTEeTHYECKU I 4 2 K-1-31 IIK-1- | JI1.1J11.3 KM1 P1
komruiekc P®. OcHoBHBIE V1IIK-1-B1 JI1.4
IIPUHLUIEI IOCTPOEHUS U YK-3-31 YK-3- JI1.5J12.2
TpeOOBaHUs K CUCTEMaM Y1 YK-3-Bl1 2.4
AIEKTPOCHAOKEHHS YK-6-31 YK-6- €]
OPEANpPUITUR. V1 VK-6-Bl
DneKTpuuecKre Harpy3Ku U
nx rpaduxw /Jlex/
1.2 Pacuer anexrpuyeckux 4 2 IIK-1-31 TIK-1- JI1.1 J11.3 KM1 P1
Harpy3oK pa3jIndHbIMU V1IIK-1-B1 JI1.4
metonamu /I1p/ YK-3-31 YK-3- JI1.5J12.2
Y1 VK-3-Bl J2.3 J12.4
YK-6-31 YK-6- €)!
V1 YK-6-Bl
1.3 Enunas sHepreruyeckas 4 20 IK-1-31 IIK-1- | JI1.1 JI1.3 KMI1
cucrema P®. PerHok V1 IIK-1-Bl1 1.4
anekTposneprun PO /Cp/ VYK-3-31 YK-3- JI1.5J12.2
V1 VK-3-Bl 2.4
YK-6-31 YK-6- 21
Y1 VK-6-B1
Pazgen 2.
DJeKTpocHaGKeHHe
NMPOMBbILITEHHBIX
npeanpusTA
2.1 CTpyKTypa IeXOBBIX 4 4 K-1-31 IIK-1- | JI1.2J11.3 KM1 P1
JIIEKTPUUECKUX CETEH. V1IIK-1-B1 JI1.4
OCHOBHBIE CXEMBbI LIEXOBBIX VYK-3-31 YK-3- JI1.5712.1
TpaHc(hopMaTOPHBIX Y1 YK-3-Bl1 J12.2
noactanuuii. Hasnauenue u YK-6-31 YK-6- o1
0COOEHHOCTH JMEKTPUIECKUX VY1 YK-6-Bl
ceTell BHYTpU3aBOACKOTO
AIIEKTPOCHAOKCHHS
HanpsbxkeHueM Beie 1000
B /Jlex/
2.2 Bri60op uncna u MOIIHOCTH 4 2 TIK-1-31 TIK-1- | JI1.3 JI1.4 KM1 P1
LIEXOBBIX Y1 IIK-1-Bl1 JIT.5J12.1
tpanchopmaTopos /I1p/ VK-3-31 YK-3-| JI2.2J12.3
VY1 YK-3-Bl 21
VYK-6-31 YK-6-
V1 YK-6-Bl




2.3 Hccnenosanue Mmoaenu 2 TIK-1-31 IIK-1- JI1.4 KM1
BBICOKOBOJIBTHOT'O V1IIK-1-B1 JI1.5J12.1
Tpancdopmaropa /J1ad/ VYK-3-31 YK-3- | JI2.2J12.3
VY1 YK-3-Bl 21
VYK-6-31 YK-6-
Y1 VK-6-B1
2.4 KoHncTpykTusHOE 30 [K-1-31 IIK-1- | JI1.2J11.3 KM1
BBIIIOJIHEHHE BHYTPHUIIEXOBBIX V1IIK-1-Bl J1.4
ANEKTPUIECKU ceTeld 10 VK-3-31 VK-3- JI1.5J12.2
1000 B.Komnencarus V1 YK-3-Bl1 J12.3
peaktuBHO MomHOCTH /Cp/ YK-6-31 YK-6- 21
VY1 YK-6-Bl
Pa3nen 3. BoicokoBOJIbTHOE
o0opynoBaHue
3.1 Bozaymasie muHun. 4 I1K-1-31 I1IK-1- JI1.3J11.4 KM1 P1
KaOenbHble THHUH. V1IIK-1-B1 JI1.5J12.2
Toxonposonel. KopoTkue VYK-3-31 YK-3- J12.3
3aMBbIKaHUs B CHCTEMax Y1 YK-3-Bl1 21
ANIEKTPOCHAOKEHHSI. YK-6-31 YK-6-
DNeKTPOIUHAMHYECKOE U V1 VK-6-B1
TepMHUUECKOE IeHCTBUS
TOKOB KOPOTKOTO 3aMBbIKaHUSI.
PasbenuanTEN, OTICITUTEIIH,
BBIKJTFOUaTeu /JIex/
32 Pacuer TOKOB KOPOTKOIO 2 MK-1-31 TIK-1- | JI1.3J11.4 KM1
3aMbIKkaHus. Beibop V1 IIK-1-Bl1 JI1.5J12.2
BBICOKOBOJILTHOTO YK-3-31 YK-3- 2.3
obopynosanus /I1p/ VY1 YK-3-Bl 21
YK-6-31 YK-6-
VY1 VK-6-B1
33 UccnenoBanue pexxuMoB 2 IMK-1-31 IIK-1- 1.4 KM1
KOPOTKOTO 3aMbIkaHust /J1ab/ V1IIK-1-B1 JI1.5J12.2
VYK-3-31 YK-3- J12.3
Y1 VK-3-Bl 21
YK-6-31 YK-6-
V1 YK-6-Bl
34 KoncrpykruBHoe 30 | [IK-1-31TIK-1- | JI1.3J11.4 KM1
WCTIOJIHEHUE BO3YIITHBIX, V1 IIK-1-B1 JI1.5J12.2
KaOeNbHBIX JIMHAN U YK-3-31 YK-3- 23
muHONPoBoAOB /Cp/ V1 VK-3-Bl €
YK-6-31 YK-6-
VY1 VK-6-B1
Pasnen 4. Peseiinas
3alMTAa U AaBTOMATHKA
4.1 TpeboBanus K peneiHON 2 TK-1-31 TIK-1- | JI1.2 JI1.3 KMI1 P1
3aIIUTE IEKTPOYCTAHOBOK. V1IIK-1-Bl J1.4
3ammTa 1 aBTOMaTUKa JIMHAN YK-3-31 YK-3- JI1.5J12.2
3JIeKTporiepeadn. 3amunTa Y1 VK-3-B1 21
norpeduteneit YK-6-31 YK-6-
ANIEKTPUIECKON SHEPTUU Y1 YK-6-B1
(3ammTa reHepaTopos,
TpaHC(HOPMATOPOB,
nBUTaTenel u 1.1.) /Jlex/
4.2 Pacuer ycraBok pene 2 MMK-1-31 IIK-1- | J11.2 J11.3 KM1 P1
peneinoit 3anuTel /TIp/ V1IIK-1-B1 JI1.4
YK-3-31 YK-3- JI1.5J12.2
Y1 VK-3-Bl 21
VK-6-31 YK-6-
VY1 YK-6-B1
43 ABTOMaTHKA 3JIEMEHTOB 67 TIK-1-31 TIK-1- | JI1.2 JI1.3 KM1 P1
CTaHIINH, MOICTAHIIMIA. V1 IIK-1-B1 JI1.4
OdopmiieHre U 3aBepIleHIE YK-3-31 YK-3- JI1.5J12.2
BBITIOJIHEHHS KYpPCOBOTO VY1 VK-3-Bl 2.4
npoekra /Cp/ YK-6-31 YK-6- 21

V1 VK-6-B1




44

Beinonnenne KypcoBoro
mpoekTa /Ok3amen/

[K-1-31 IIK-1- 1.4 KM1 P1
V1IIK-1-Bl JI1.5J12.2

VK-3-31 VK-3- 2.4
V1 VK-3-Bl €

YK-6-31 YK-6-
V1 VK-6-Bl

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbIC MepOnpUsiTHA (KOHTPOJIbHASA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.II), BOIIPOCHI 115
€aMOCTOAITeJIbHON MOATOTOBKH

IIpoepsemblie
Kon KonTtponsHoe
UHIUKATOPbI Bomnpocs! a1 HoAroTOBKU
KM MEPOIIPUATHE o
KOMITeTEHIIN I
KM1 DK3aMeH MK-1-31;I1K-1- Bompocsl k 5k3aMeHy

V1;IIK-1-B1;VK-3-
31;YK-3-V1;VK-3-
B1;YK-6-31;YK-6-
V1;VK-6-B1

1. ToruBHO-3HepreTudeckuil komiuiekc PO

2. Enunas sHeprerudeckas cucrema PO

3. PoiHOK 3n1€KTpO3HEpTUN PO

4. OcoOeHHOCTH 1 OCHOBHBIC TPEOOBaHMS K CHCTEMaM
AIIEKTPOCHAOKEHHSI POMBIIIICHHBIX TIPEIIPUATHH

5. OCHOBHBIE MOJIOKEHUS TEXHIUKO-DKOHOMUYECKUX PAcueTOB B
ANEKTPOCHAOKEHUH. HanpsyKeHHs 2JIeKTPUYSCKUX CeTeH

6. PexxuMbl HEUTpAK NIEKTPUUECKUX CeTell

7. IIpueMHUKY NEKTPUYECKON SHEPTUM IPOMBIIIICHHBIX IPEIIPUATHH
8. XapaxTepHucTuka 31eKTPONPUEMHHUKOB 110 HaJEKHOCTH

9. PexxuMBI pabOTHI ANIEKTPOIPHEMHHKOB

10. DnexTprueckne Harpy3Ku U UX rpaduku

11. HaznaueHune 1 0COOEHHOCTH HIEKTPHUECKHUX CETeH HampsHKEHHEM
1o u Beime 1000 B

12. Bo3ymiHele JIMHUU

13. KaGenpHble THHAN

14. TokompoBoIbI

15. CxeMbl B OCHOBHOE JIEKTPOOOOPYTOBAHHE TIIABHBIX
MOHU3UTENBHBIX ITOACTAHINN

16. CtpykTypa 1IEXOBBIX HOJCTAaHLUH U ceTeil

17. BeIOOp 4nCIIa 1 MOITHOCTH CHJIOBBIX TPaHC(HOPMATOPOB

18. Bb1bop MecTa pacrtoIoKeHHUs TIIaBHBIX U IIEXOBBIX TOCTaHIIHHA
19. Pacdyer TOKOB KOPOTKOTO 3aMbIKAHUS

20. DneKTpoIMHAMHUYECKOE U TEPMUUYECKOE NeHCTBUS TOKOB KOPOTKOTO
3aMBIKAHHS

21. BBIOOD 3IEKTPUYECKHX AMapaToB ¥ TOKOBEAYIINX JacTei

22. DnexTpuuecKuil pacdeT OCBEIICHUS

23. CpencrBa KOMIICHCAIUN PEAKTUBHON MOIITHOCTH

24. OCHOBHBIE pacyeThl IIPH KOMIIEHCAI[UH PEAKTUBHON MOIIIHOCTH
25. KOHCTpYKTUBHOE BBIIIOJIHEHUE U Pa3MELIECHUE KOMIICHCUPYIOLIUX
YCTpPOMCTB

26. TpeboBaHU K PETICHHOM 3aIlIUTE ITEKTPOYCTAHOBOK

27. 3amuTa 1 aBTOMaTHKa JIMHUI 3JIeKTpoIepeauu

28. 3ammTa 1 aBTOMAaTHKA 3JIEMEHTOB CTAHI[MH, ITOACTAHIMS K
MOTpeOUTENCH MEKTPHYECKOH SHEPTHH (3aLIuTa

TeHepaTopoB, TPAHC(HOPMATOPOB, ABUTATENEH 1 T.I1.)

29. Ilonsitust 060 aBTOMAaTHYECKOM MOBTOPHOM BKItoYeHnH (AIIB) u
aBTOMATHUYECKOH 4acTOTHOU pa3rpyske (AUP)

30. Peanuzanus peneitHOM 3alUThI U CXEM aBTOMATHKH

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTHI

Ha3zBanue
paboTHI

IIpoepsiembie
WHIUKATOPBI
KOMIETCHIIUM

Conep:xanue pabOTHI




P1 Kypcosas pabora IK-1-31;1IK-1- Tema kypcoBoit paboTs! "Pacder cuctems! anexTpocHadxkenus 10 1000
YI;IIK-1-B1;YK-3- | B" Brirouaer B ceOst aBa 3ananusi: 1) Pacuer

31;YK-3-Y1;¥YK-3- | anexrpudeckux Harpy3ok B cetu 1o 1000 B. 2) Bribop ceuenns
B1;YK-6-31;YK-6- | mpoBOOHMKOB 1 KOMMYTAIMOHHBIX 3aIIUTHBIX allllapaToB U
VI1;YK-6-B1 MPOBEpPKa MPUHSATHIX CEYSHUH MO TOMYCTUMOMN MOTEPE HANPSIKEHUSI.
KypcoBast paboTa, BEIIOIHEHHBIH B COOTBETCTBHHU C TPEOOBAHUAMHU
IpefocTaBIsAeTCs Ha Kadenpy Ut npoBepku. [IpaBuibHO
BBINIOJTHEHHAS KypcoBas paboTa moanexuT 3ammre. [1yonuuHas 3amura
KypPCOBOI1 pabOTBhI IpeycMaTpUBaeT A0KI1a]] 00yJaroIerocs
IIPOAOIKUTENBHOCTBIO 8-10 MUHYT.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble 15 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHaIMOHHBIH OHUJIET 10 JUCIUIUIMHE BKIIIOYAEeT B ceOs 1Ba TEOPETHYECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene ganuoit PIT/[. buiers! xpansTcs Ha Kadenpe H yTBEPK/ICHEI €€ 3aBEAYIOIINM.
IIpumeps! 3agau Ha SK3aMEH:

KOMHLIOTepHOC TECTUPOBAHUC 11O pasaciiaM JUCHUIITTAHBI

OnekTpuueckas MoACTaHIMA — 3TO. ..

ANIEKTPOYCTAHOBKA, TIPeTHA3HAUCHHAS IS TpHEMa M IPeoOpa30BaHUs JIEKTPHUECKON SHEPTUH
3NIEKTPOYCTAHOBKA, B KOTOPOH MPOU3BOAUTCS, IpeoOpasyercs, MOTPeOIIEeTCS AIEKTPOIHEPTH
ANIEKTPOYCTaHOBKA, MPOU3BOAAIIAS MEKTPHUECKYIO U TEILIOBYIO SHEPTHIO

B coctaB EDC P® He BxoauT 00beIUHEHHAS SHEPTeTHIECKask CHCTEMA
VYpana

Cubupu

Bocroxka

Cesepo-3anaga

Cesepnoro Kaskaza

TTpUHIMIIBI TOCTPOCHUS CXEM AIIEKTPOCHA0KEHHUS
OTKa3 OT XOJIOHOT'O pe3epBa

pasnenbHas paboTta JHHUHA U TpaHchopMaTopoB
1enecooOpa3HoOCTh

HaJIeKHOCTh

Iy0OKOE CeKIIMOHUPOBAaHUE

K I kaTeropuu o crenenu 0ecriepe0oifHOCTH AEKTPOCHAOKEHUS OTHOCATCS IIEKTPOIPHEMHUKH
HepephIB B 3IEKTPOCHA0KEHUH, KOTOPOE BIICUET 3a cO00M 00s3aTebHOE OTKITIOUEHHE 000pyJ0BaHNE
OIIaCHOCTB JUISl KM3HH JIIO/ICH

KOPOTKHE 3aMBIKaHUS

ITepepsIB B aeKTpocHaOXEHUH JUTs | KaTeropuu JomyckaeTcs Ha Bpems
BKJIIOUCHUSI Pe3epBa CHIIAMH AEKYPHOTO TIepCoHana

aBTOMAaTHYECKOTO BKITIOYCHNUS Pe3epBa

BBIIOJTHEHHUS ONepaLlUil AUCTIETIEPOM

I'mybokoe ceKMOHNPOBaHUE IPUMEHSCTCS IS
YMEHBLICHHS CONPOTUBJICHUS

obecredeHus ¥ MOBBIILICHUS Ha/Ie)KHOCTH
YMEHBILIEHHs] KOJIMYECTBA DJIEKTPUYECKUX allapaToB

ITuTanue KpymHBIX U 0c000 KPYIMHBIX TPEANPHUATHH BBITOIHAIOT HANPSHKEHHUEM
110 xB

220 xB

6 xB

330 kB

500 kB

35 kB

Pacuer Harpy30Kk Npou3BOAUTCS

TIOCJIE COCTABIICHUS CXEM IEKTPOCHAOKCHUS
Ha 3aKITIOYUTEIIFHOM CTaJUN IPOSKTHPOBAHUSL
Ha HAa4YaJbHOM CTaIMU MPOESKTUPOBAHUS

Hcxonnble aaHHbIE U1 OIPENENICHHS HATPy30K
TeHepalbHbIN IIaH
BEIOMOCTb Harpy3ok




cxema
YCTaHOBJICHHAS! MOIIIHOCTh
K03 GHUITIECHTH

YacToTa BpallleHUd TypOOreHepaTopa, MPH YUCIIe ap MOICOB p=2
750 06/MuH

300 06/MuH

1500 06/Mun

3000 06/MuH

1000 06/MuH

CuoBsle TpaHCGOPMATOPHI U aBTOTpaHC(HOPMATOPHI IpeAHA3HAUEHBI
JUISL IOHIDKEHHUS HANIPSDKEHUS U TOKa

JUTS TIOBBIIICHNS HAIPSDKSHNS U TOKa

JUIs IpeoOpa30BaHUs HATIPSKCHHS

JUIsL IpeoOpa3oBaHust TOKa

JUTS IpeoOpa3oBaHusI SHEPTUH C OTHOTO HANPSDKEHHS Ha Ipyroe

MourHocts Tpanchopmatopa ['TIIT onpenensiercs

AKTHBHOW Harpy3Kkoi MpeANpUsTHS U PEaKTUBHON MOLTHOCTBIO CUCTEMBI
PEAKTUBHON Harpy3Koi NpeANpUATUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU Harpy3Koi NPEeAIpUSATHS U IOJIHOM MOIHOCTBIO CUCTEMBI

HawuBrIroHeIas MOITHOCTE TPaHC(HOPMATOPA 3aBHCHUT OT
BEJIMYMHBI XapakTepa rpaduka MEeKTPUIECKOH Harpy3Ku
JUINTENBHOCTH HapacTaHUs HAarpy3KH IO rojaM

Yycla 4acoB pabOThI MPEATPHATHS

CTOMMOCTH 3J1EKTPOIHEPTHH

3apIUIaThl 00CIYKHUBAIOIIETO IIepCOHaNa

Yncio 1exXoBBIX TpaHC(HOPMATOPOB OMPEIENIETCS

TUTIOM TpaHcpopmaropa

€IMHUYHOW HOMUHAIBHON MOIIHOCTBIO TpaHchopMaropa
k03 pUIIMEeHTOM 3arpy3ku TpaHchopmaropa
TEMIIEpaTypoi BO3Iyxa

BriximouaTenu Harpy3o0k npeaHa3sHaueHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUEHH TOKOB K3

KOMMYTAaILlUH TOKOB BO BCEX PEXKHMAX

Pa3beaunuTeny npeaHasHadeHsl 471

CO3JaHUS BUAMMOTO pa3phiBa IIPU PEMOHTE MEKTPOOOOPYJOBAHUS
KOMMYTAIUH JIFOOBIX TOKOB

ABTOMAaTHYECKOIO OTKIIIOYEHHS TOKOB

nepeBoJa ¢ OJHOMU MapauIeNbHOM BETBU Ha IPYTYIO

Pa3zbenuuuTe M BHIOUPAIOT 110

HOMHHAJIbHBIM ITapamMeTpam

Harpy3Ke BTOPUYHBIX LiEHeH
3JIEKTPOAUHAMUYECKON U TEPMUUYECKON CTOMKOCTH
XapaKTEPUCTHKE TOKOOTPaHUYEHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beMHUTENN. .
pyOsIIero THMa

MIOJIBECHOTO THIIA

TOPU30HTAIBHO - TIOBOPOTHOTO THIIA

KaTsIIero TUIa

BaKyyMHOT'O THIIA

PazbeauHuTENIMH HE JOMYCKAETCS BHIOIHATH CIEAYIOIIUE OTIepaluu
OTKJIFOYCHHUE U BKIFOUCHUE HEHUTpalield TpaHC(OPMATOPOB B JIFOOBIX PEKUMaX
CO37]aHK€ BUJUMOTO pa3pbiBa B OTKIIOUEHHOM JIEKTPUYECKOH 1eTn
OTKIIIOYCHHUE U BKIIOUYEHHUE 3apSAHOTO TOKA LIHH

OTKJIFOYEHHE TOKa Harpy3ku 110 15 A nmpu Hanpspkenuu o 10 kB
OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKaHUSI

Pa3beaunuTenu BEIOUPAIOT 1O




HOMHMHAJIHBIM I1apamMeTpam

HarpysKe BTOPHYHBIX IIeTen
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTPAaHUYEHUS

KopoTko3aMbIkaTenb - 3T0 KOMMYTALMOHHBIH anmnapar...

TpeHa3HaYeHHBIN U OTKITIOYCHHS ICKTPUYIECKOH e B HCHOPMAJIBHBIX PeXXUMax padoThl TpaHC(hOpMaTopa
IpeIHa3HAYECHHBIN Ul OTKIIIOYEHUS IEKTPUYECKON LEH IPU KOPOTKOM 3aMbIKaHUU

npeHa3HaYCHHBIN JUTS CO3JJaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B LIEHH TpaHC(HOPMATOPa IPH BUTKOBOM 3aMBIKAHHH
BHYTPH TpaHCc(HOpPMaTOpa C HENBIO ero JaTbHEHIIero OTKII0YCHHUS

C CaMOBO3BpPaTOM IIPEIHA3HAYEHHBIH Ul CO3/1aHHsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMbIKAHHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKAHUH
NpeaHa3HaYeHHBIN IS yIPaBICHUs JIEKTPUIECKOH LEenblo MPU KOPOTKHUX 3aMbIKAaHHUSAX

OrtaenuTenu npegHa3HaYeHbI

JUTS PYYHOTO OTKIIFOUEHHSI 00€CTOUEHHBIX Lernel

JUTSL PyYHOTO OTKJIFOUEHHUS 1IeTield 1101 Harpy3Koi

IUTI aBTOMATHYECKOTO OTKITFOYEHHSI 00ECTOYEHHBIX LIENE
JUTSL TUCTAHIIMOHHOTO OTKITFOUEHHUS LIeTiell ¢ Harpy3Kou
JUIsl aBTOMaTHYECKOIO OTKJIFOUEHUS 1IeTIel 1101 Harpy3Koi

OTaenuTens OT pa3beIUHUTENS OTIUIASTCS
rabapuramu

Croco0OOM raleHus Tyru

IIJIOCKOCTBIO IBYKEHMS HOMKEH

KOHTAKTHOM CUCTEMOM

OPUBOJIOM

B orxmmrouaronux anmapatax 101 kB He mpuMeHseTcs crocod rameHus Iyru
JIBIDKEHHE AYTH B MATHUTHOM I10JI€

MHOTOKPATHBIA Pa3phIB LENIU TOKA

raleHue Tyru B y3KUX LEMsaX

YIUIMHEHUE TyTU

JleJIeHHE IJIMHHOM AT Ha Pl KOPOTKUX

ABTOMaTHYECKHE BBIKIIIOYATEH IPUMEHSIOT B 3JIEKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 kB

BriximrouaTeny Harpy30K MpeaHa3HadeHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIIOUEHHs TOKOB K3

KOMMYTallui TOKOB BO BCEX pexUMax

CriocoOBI rameHus AEKTPUIECKOH IyTH UCTIONIB3yeMble B ammapaTax 1o 1000 B

TalIeHne YTy B Ta3aX BEICOKOTO JIABJICHNUS, ABMKEHHUE IYTY B MATHUTHOM II0JI€, YIJIMHEHNE TyTH

YAJIMHEHHE JyI'H, ABW)KEHHUE IyTH B MATHUTHOM I10JI€, TallleHHe YT B BaKyyme

TralieHue IyTu B BaKyyMe, yAJIHHEHHE Iyr'H, IBM)KCHHUE {YTH B MATHUTHOM I10JIe

JieJICHHe JUTMHHOM IyTH Ha P KOPOTKHUX, TallleHHe IyTH B Macie, yAJIHHCHNS Tyra

yIJTUHEHHE TYTH, ABMKEHNE TYTH B MAaTHUTHOM II0JIe, A€NeHNE JUIMHHON YTy Ha Pl KOPOTKHX, TAIlICHNE TyTH B Y3KUX IIENAX

Jl1s ramienus anekTprudeckoi qyru B annaparax 1o u Beite 1000 B ucnons3yercs
TalleHUE B JJIerase

raiieHue JIyTy B Macie

raiieHue IyTy B BAKyyMe

TalIeHue IyTH 33 CUeT CHHXPOHHU3AIMHA MOMEHTA OTKIIFOUCHHUS ¢ O€CTOKOBOH Imay3oi
raleHue 1yra B y3KuX INeNX, yIJIUHEHUE JyTU

I/ISMCPI/ITCJ'[BHLIC TpaHC(bOpMaTOpI)I TOKa MpeAHa3sHa4YCHbI IJIs1
NU3MEPEHUA IEPBUYHBIX TOKOB

H3MEPEHUS BTOPUYIHBIX TOKOB

npeo6pa30BaHH;{ NEPBUYHBIX TOKOB B CTAHAAPTHBIC BTOPUYHBIC

W3mepurensHble TpaHC(HOPMATOPHI TOKA BRIOUPAIOT
10 HOMHMHAIILHBIM HapaMeTpam

10 KOMMYTAI[HOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMHUYECKON CTOMKOCTH
MO0 XapaKTePUCTUKE TOKOOTPaHUIEHHS




10 HAIrPy3KE BTOPUYHBIX LIeNEH

Jl1 CHUKEHUS TEMIIEpaTyphl IUIABIEHNUS BCTAaBKU B IIPEJOXPAHUTENSX C HAIOJIHUTENIEM UCTIONb3YETCS
MeTaJLTypriadeckuit 3 (exT - Ha MOIOCKU MeIH HalasHbI MIAPUKH 0JIOBA

IPOPE3U, YMEHBILIAIOIINE CEYEHUE

YCTaHABJIUBAIOTCA NapaljieIbHbIC IUIABKAE BCTABKU U3 Pa3HBIX MAaTEPUAJIOB

IUTACTUHBI IEPEMEHHOTO CEUEHUS

HAIOJHUTEIb, KOTOPBII IIPU TallleHN! AT OKUCIISIETCS (PeaKiist MpOoTeKaeT ¢ MOTTIOIMEHUEM SHEPTHH)

B kadecTBe Marepuaina ruiaBkoi BctaBku npenoxpanureneit tumna [IKT ucnons3yror
cepedpo, amoOMUHHN

AJIFIOMUHMH, CTajb

M€Ib, ATFOMUHUH

Melb, CTalIb

Menib, cepedpo

ITpumeHeHNe KaKWUX TUIABKUX BCTABOK pasperntaeTcs?
KaINOPOBaHHBIX

HEeKaTuOpPOBaHHBIX

nro0oro THIa

B 3aBHCHMOCTH OT CHUTYaIlun

Kak cieayer BbIOMpaTh NPeqoXpaHUuTENn?

10 OTKJIIOYAKOIIEN CIIOCOOHOCTH

10 BKJIFOYAIOIIEH CIIOCOOHOCTH

0 MpeAeTbHO TOIMYCTUMOMY TOKY, BOSHUKAIOIIEMY NPH BKIoYeHuH Ha K3

Br10op cxeM 3MeKTpOCHAOKEHHUS 3aBUCHT OT
KaTeropuu notpedureneit

pacdeTHOIl MOIIHOCTH

YIAJIEHHOCTH OT HCTOYHUKA MTUTAHHS
KOJIMYECTBA ITOICTAHIINH

PO3BI BETPOB

PaznenpHas paboTa THHUH U TpaHC(HOPMATOPOB IIPHHAMALCTCS
C LIEJIBIO YBEJIUUCHUS COTPOTHBIECHUS U, yMEHBIICHUS TOKOB K3
9KOHOMUH BJIEKTPOOOOPYIOBAHUS

YMEHBIIICHHS TI0TEPh

CeueHusi MPOBOOB U KU Kabeneil BbIOuparoT
10 TEXHUYECKUM YCIIOBHSAM

10 HAaJIeKHOCTH

MO0 3KOHOMHUYECKHM YCIOBHUSIM

KaluTaIbHBIM 3aTpaTamM

CeueHns IPOBOJIOB U KW Kabenel BEIOMparoT
1o cnoco0y NPOKIAAKH

110 HOMHHAJILHOMY HalpsHKEHUIO

110 CTOMMOCTH

MO0 TOTEPSIM HAIIPSKEHHS

Jlunus u3 kabenei, npeaHa3HAYCHHAS IS TIepeiady AIEKTPOIHEPTHU Ha PACCTOSTHUE HA3hIBACTCS
KaOeNbHBII KaHal

KaOenpHas JTMHUS

KaOebHas TpaHIIes

Ka0eapHas dCTaKaaa

Pacimudpyiire mapky cunoBoro kabenss ACB 3*¥95
TPEX>KWIBHBIA Ka0eJh CO CBUHIIOBOM 000JI0UKOM ¢ METHBIMH YKHIJIAMH, TUTOIIAABI0 CeUeHHs 95 MM2
JIBYXKUITbHBIN KaOellb CO CBHHIIOBON 000JIOYKON C MEAHBIMH KHJIaMH, TJIOMIABI0 cedeHus 95 Mm2

TPEX>KWIbHBINA Kabeb CO CBUHIIOBOM 000JI0UKO# ¢ allFOMUHHEBBIMU JKUJIaMU, IUIOIMIAJIbIO ceueHHs 95 MM2

TexHNYecKHe yCIIOBHS BEIOOpa CCUCHUH BO3IYIIHBIX M KAOCIBHBIX JIMHAH
10 HAaIPEBY PACYETHBIM TOKOM

YCJI0BUSM KOPOHUPOBAHUS

MEXaHHUYECKON MPOYHOCTH

KallUTaJIbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOTO BblJelIeHHs Teria TokoM K3




croco6am MpoKJIaAKU
HOTEePsIM HAIPSDKECHUS B HOPMAJIBHOM U MOCJICaBapHitHOM peKHMax

Br160p 3KOHOMHUUECKH [IEIeCO00Pa3HOTO CEUCHUS IPOU3BOASAT
10 HOMHUHAJILHOMY HaIpsHKEHUIO

10 SKOHOMHWYECKOH IIIOTHOCTH TOKa

TPUBEICHHBIM 3aTpaTaM

M0 HarpeBy PacyeTHBIM TOKOM

B 3aBucHMOCTH OT Ha3HaUSHHUS IIMHOIIPOBOIBI ITOIPA3AEIIOTCS
Ha MarucTpajibHbIe

Ha pacIpeneIUTelIbHbIC

Ha aBapUiHBIC

Ha TPOJUICIHbIE

Ha OCBETHUTEIbHEIE

Ha CMCIIaHHbIC

IIpu Tokax 6onee 3000 A npu CISIYIONINX CEUCHUSIX IPUMEHSIOT ITHHBI
KopoOuarble

HPSIMOYTOJIbHBIE TPEX MOJIOCHBIE

HPSMOYTOJIBHEIE IBYX ITOJIOCHBIE

KpYIJIbIE
IPSAMOYT'OJIbHBIE OJHOIIOJIOCHBIE

TparchopMaTOpsl TOKA HE BEIOMPAIOT MO CISIYIOMEMY YCIOBHIO
O KJIacCy TOYHOCTH

1O TOKY

0 BTOPUYHOM Harpyske

MO HAIIPSKEHHUIO

MO OTK/IIOYaroMIell Coco6HOCTH

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIOUPAIOT
10 HOMHMHAJIBHBIM HapaMeTpam

110 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMUUYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUIECHHS

MO HarpysKke BTOPUYHBIX LeTIeH

TparchopMaTOphl TOKA IpeJHA3HAYCHEI

JUIs ipeoOpa3oBaHus IEPBUYHOTO TOKA IO 3HAUeHUH HanboJiee yIOoOHbIX AT U3MEPUTENILHBIX TPUOOPOB

JUISL OTIENICHUSI IEPBUYHBIX ETIeH OT BTOPHYHBIX

JUTs IpeoOpa3oBaHMs TOKA B MIEPBHYHBIX LETIIX

JuLs IpeoOpa3oBaHuUsI HEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETUYHMH U AT OTJETICHHS IEPBUYHBIX I[eTled OT BTOPUYHBIX
JUISL BBIPAaBHUBAHUS IEPEMEHHOTO TOKa

Kaxue cxembl IPUMEHSIOT IPY PABHOMEPHOM paclpeielleHUH Harpy3KHy 1o Iiomanu?
panuaibHble

MarucTpajibHble

CMEIIaHHbIE

KOJIBLIEBBIE

pacIpeenuTeabHbIe

Kaxwue cxembl 2eKTpUIeCcKUX CeTell MPUMEHSIOT PH HATMYHUH TPYIIN Harpy30K C HEPaBHOMEPHBIM PacpeieieHueM UX 110
[UIOIAIH 1exa?

panuaibHbIC

MarucTpajbHbIe

CMeIIaHHbIe

KOJIbLIEBEIE

Kaxumu moctonHcTBaMu 0071a1al0T MarkuCTPaIbHBIE CXEMBI DJIEKTPHUECKUX CETEH?
HaJIeKHOCTh

MpocToTa

JICIIICBU3HA

BBICOKasi THOKOCTE CETH

BCE MIEPEYHCIICHHOE

Kaxumu HemocTaTkamMu 001aJar0T paguanbHble CXEMbI?
HESKOHOMHUYHOCTH




OTrpaHUYeHHast THOKOCTh CETH
HeOOJIbLIAsT HAZICKHOCTh

T'onoBoil pacxon EKTPO3HEPIUU IPEAIPUATUEM YIUTBIBACTCS
MIOJIHOM pacyeTHON MOIIHOCTHIO

YCTaHOBJIEHHON MOILTHOCTBIO

CpEeIHEr010BOM MOILTHOCTHIO

T'o0BOE YMCIIO YacOB paboTHI MPEINPUATHS 3aBUCUT OT
MOIITHOCTH MTOTPEOUTENEH

KaTErOPUH HAJISKHOCTHU B IICKTPOCHAOKECHUH
CMEHHOCTH MPEIIPHUATHS

XapakTepa MPOU3BOCTBA

TEXHOJIOTUYECKOT0 Ipoliecca

B kakux ciayyasix 000CHOBaHO COOPY)KEHHE 3aKPbIThIX MOCTAHLUI?
TIPH CTPOUTENBCTBE MTOICTaHINI ITTyOOKOTO BBOJIA

TIPH PacHOI0XKEHUH Ha CETUTEOHOH TEPPUTOPHH TOPOIa

B 30HaX MPOMBILUIEHHBIX YHOCOB

IPU HEOOXOIMMOCTH CHIKCHHS YPOBHS IIIyMa

HET BEPHOTO OTBETa

Jlomyckaercst 11 mpuMEHEHHEe TPOCOBBIX MOJTHKEOTBO10B HA OPY 35 kB u BbIme?

HE JIONyCKaeTcs

Jlomyckaercs Ha Bceil reppuropun OPY

JIOTIYCKAeTCs TOJIBKO HaJl OLIMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJTHUEOTBOOB HE 3aKPBIBAIOT BCIO Tepputopuio OPY
JIOTyCKAeTCs TOJIBKO HaJl CEKLUAMU U HIMHAMU

Komnencupyroliye ycTpoicTBa, MOLHOCTh KOTOPBIX YUYUTHIBACTCS IIPU OIPEAEICHUY OJHON PaCU€THOM MOIIHOCTH, IPUMEHAETCA
JUI KOMIIEHCALlUK €MKOCTHBIX TOKOB

JUIsl KOMIIEHCALUU PEAKTUBHOM MOIIIHOCTH

JUI KOMIIEHCALUU [IOTEPh MOIHOCTU

Onpenenenue MOLHOCTH KOMIIEHCUPYIOLIMX YCTPOMCTB B CETU HampsbkeHueM 110 1 kB ocymecTsisercs no
yCII0BHUIO OanaHca peakTuBHOM MomHOCTH Ha muHax HH nexoBbix TIT

yca0BuUIO OanaHca akTUBHOW MouIHOCTH Ha mmHax [TIIT

YCIIOBHUIO OaaHca MoJIHOW MOITHOCTH Ha muHax [ TITT




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHka KypcoBOH pabOTHI ABIAeTCA KOMIUIEKCHON. [Tpu 3TOM yuuThIBaroTCA cleayronye GpakTopsl: akTyadbHOCTh BEIOpAaHHOM
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B PacueTax, JOTHIHBIM H MOCIICIOBATEILHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENIbHON 9acTH. [Ipu 3amure
paboThI 00yUarOMUiACs MOKa3bIBACT 3HAHUS BOIPOCOB TEMBI; 0€3 0COOBIX 3aTPYIHEHUH OTBEYAET HA MOCTABJICHHBIE BOIIPOCHL.
OneHKa «yZOBIETBOPUTEIHHO» BBICTABIISETCS, KOT/Ia pab0Ta COJEPKUT PAcueTHYI0 0a3y, XapaKkTepHu3yeTcst HAININEM OTACIbHBIX
ommbOok B pacuerax. [Ipu 3ammre 00ydaroIuics IPOSBISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1ab0e 3HAHUE BOIIPOCOB TEMBI, HE 1acT
MOJHOTO, APTYMEHTHPOBAHHOTO OTBETA HA 3aaHHBIC BOIIPOCEHL.

OLeHKa «HEYIOBIETBOPUTEIBHO» BBICTABIISETCS, KOT/IAa paboTa HE COAEPKUT PacyeTHYIO 0a3y, He OTBE4aeT TPEOOBAHMSM,
W3JI0’KCHHBIM B METOIMYECKUX YKa3aHHIX, UIMECT 3HAUNTENbHBIC ONTHOKY B pacderax. [Ipu 3ammre o0ydarommuiics 3aTpyaHseTcs
OTBEYATh Ha MOCTABJIICHHBIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BONIPOCA, IIPH OTBETE JIOITYCKAET CYIIECTBCHHBIC OIIHOKH.
[IpoxosxaeHne KOHTPOJILHOTO MEPONPHATHS 110 3aIlUTe KypCOBOI pabOThl CYMTAETCS BHIOJIHEHHBIM YCIIEIIHO, ECIHU IIPH €ro
OLICHUBAHMH MOJTy4€HA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHOY.

Kputepuu onieHuBaHus OTBETAa HA dK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJarouiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE
MOHOJIOTHYECKOH PEYbI0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrqa 00yJaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIC BHIBO/IBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIEIAeT HECYIIECTBEHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCTIPABIISIET CAMOCTOSTEIEHO MITH ITPH He3HAYUTENFHOM KOPPEKIIUH ITPEIogaBaTelIeM.

OreHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIOIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTHIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO IPH KOPPEKINH MPEIIOAaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIIACTCS, KOTIa 00yJaromuiica JeMOHCTpUpPYeT He3HaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT J€e1aTh apryMEHTHPOBAaHHbIE BEIBObI U IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIUEH, IPOSABILIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIE0BATEINEHOCTHIO U3IIOKEHNS, AENNaeT OMINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOJaBaTEIEM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS IO CAAYE IK3aMEHA CUUTAETCS BBIIOIHEHHBIM YCIIEIIHO, €CJIM IIPH €r0 OLICHUBAaHUU
[I0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHOM.

6. YHEBHO-METOAWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTYpa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TO1, 3I11. aapec

JI1.1 | KynuaoB A.A. TenoBsie AMEKTpUUECKUE Mocksa: UH®PA-M, 2013,
craunuy. CXeMbl U
o0opynoBaHue: yaeOHOe

mocobue
JI1.2 | E.I'. Akumos; [Tox DNeKTpUUECKUE U Mocksa: Akanemus, 2010,
pexn. F0.K. Po3anos SIIEKTPOHHBIE anmapartsl. B 2-x
AT. T'omxkemio 1. T. 1. DnekrpomexaHYecKue

anmnaparsl : yqe6Hm< JJIs
CTYACHTOB BBICIIINX y‘le6HI)IX

3aBelcHUI
JI1.3 | Cubukun FO./1. OCHOBBI ANEKTPOCHAOKEHHS Mocksa ; bepnun: upexkr-Meaua, 2014,
00BEKTOB: yueOHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.4 | Kupeesa O.A. OnexTpocHabXeHNE U KHOPVYC, 2020,
ANMEKTPOOOOPYI0BAHKE LIEXOB
MPOMBIIUICHHBIX

npennpusThii: YaebHoe
nocobue




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI1.5 | b.1A.Kynpum, DnexTpocHabxeHne M.: Tennorexnuk, 2017,
O.Abymyesa, P.E MIPOMBIIIIEHHBIX
MaxwupuHa u zip. MpennpusITHii: KHUTral:
y4eOHUK
6.1.2. lono/THUTE/ILHAS JINTEPATYypa
ABTOpBI, COCTAaBUTENH 3arnaBue BubnmnoTeka WznarenscTBo, rof, 311. aapec
JI2.1 |Komnsuios MN.IT. DNeKTpUUECKUE MAaLHBbI: Mocksa: Bricias mikosa, 2006,
y4eOHUK
JI2.2 | Cubukun 0.1, MoHTax, 3KcITyaTamnus u Hupexr-Menua, 2020, URL:
PEMOHT 3JIEKTPO0OOPYIOBAHHS http://biblioclub.ru/index
MIPOMBIIIICHHBIX NPeIIPUATHIA
1 YCTAaHOBOK: YUEOHHK
J12.3 | Cubukun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepmun: {upexr-Menua, 2016,
AIIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MPOMBIIIJICHHBIX U page=book&id=459494
IpaXJaHCKUX 3/1aHUH
y4eOHUK
JI12.4 | bapronomeii [1.1., DNeKTpOIHEepPreTuKa: IOpaiiT, 2020,
Tamunun B.A. WHPOPMALOHHOE
o0ecIieyeHne CHCTEM
yIpapieHus: Y4aeOHoe
nocobue
6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
31 |LMS Canvas | https://Ims.misis.ru/
6.3 IlepeyeHb MporpaMMHOro odecneyeHus
I1.1 |IIO Anrusmupyc Kaspersky Endpoint Security s 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 |I1O Mathcad 14.0 University Classroom Perpetual
I1.3 [IIO Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 |IIO Microsoft Office 2007 Russian Academic OPEN No Level
I1.5 |IIO Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
1.6 | bpayszep Google Chrome
1.7 |IIO Microsoft Teams
1.8 |10 WinDjView 2.0.2
1.9 |IIO DjVu Solo 3.1
I1.10 |IIO MATLAB & Simulink
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOGecCHOHAIBLHBIX 023 TaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JJOCTyNa K 00pa30BaTeNbHBIM pecypcam
o WWwW.intuit.ru — HeKOMMEpYeCcKOe YacTHOE 00pa30BaTebHOE YIPESKICHUE TONOITHUTEIEHOTO MPOGECCHOHATBHOTO
’ oOpazoBanus «HTEepHET — YHHBepcuTeT MH(DOPMAITMOHHEIX TeXHOIOTHID)
N.3 |https://energybase.ru - KaTanor 3MeKTPOCTaHINH (ATOMHBIX, THAPABINICCKHX, TCIUIOBBIX H Ap.) W TOACTAHIINA MHpPa
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauenue
113 VYuebHas nabopatopust (xommbroTepHsli | Kommbrorep B cbope , 13 mT.

KJIACC) IIpoexrop BenQ MP 776, 1 mt.

Oxpan HacteHHblt PROCOLOR 150x200, 1 .
Kommyrarop D-Link 16 mopr, 1 m.

Ioagec ms mpoexropa, 1 wir.

Cron yueHH4ecKkui, 3 miT.

Cryn yuenndeckuii, 14 mr.

Kpecno komnbsrotrepnoe, 12 mr.

CTOJ1 KOMITBIOTEPHBIN, 12 mIT.

Hocka yuennueckas, 1 mr.

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

B npoHecce N3yuCHUA AUCHUIUIMHBI BBIACIISAIOT ABa BHAa CaMOCTOSATCIIHbHOMN pa6OTBIZ ayauTopHasa U BHCAyJUTOpHAA. AyIII/ITOPHaSI
CaMOCTOATCIIbHAA pa60Ta 110 AV CHUILIMHEC BBIIIOJIHACTCA Ha yqe6H1,1x 3aHATUAX IO PYKOBOJACTBOM IPENOJaBATEIIA.
BHeay,I[I/ITOpHaH CaMOCTOATEIbHAA pa60Ta - IJTaHupyeMas yqe6Haﬂ pa60Ta 06y‘~IaIOH.[I/IMCH, BbINIOJIHACMAs BO BHCAYAUTOPHOC




BpeMsI [0 331aHHI0 U [IPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTens, HO 6e3 ero HenoCpeACTBEHHOTO yJacTHsI.
CamocrosiTensHas paboTa, He IPEeAyCMOTPEHHAsI IPOrpaMMON y4eOHOH IMCUUIIMHBI, PaCKPhIBAIOLIEH M KOHKPETU3UPYIOLIEH ee
coJiepKaHne, OCYIIECTRIICTCS 00yIaloMUMCcs HHUIIMATHBHO, C IETBI0 PeaT3allii COOCTBEHHBIX YIeOHBIX M HAYYHBIX HHTEPECOB.
Jns 6o1ee 3 peKTHBHOTO BBIIOIHEHUS CAMOCTOSTENBHON pabOThI IO TUCIUIIIMHE IPEOAaBaTelb PEKOMEHAYET UCTOUHHUKH IS
paboThI, XapaKTepu3yeT Hauboee palloHAIBHYI0 METOIUKY CAMOCTOATENBHOI paboThl, IEMOHCTPUPYET paHee BHIIOTHEHHBIE
oOyuaromumMucs padoTsl U T.11. Buibl 3aganuii Juist BHEAYITUTOPHON caMOCTOSATENBHOM pabOThI, X COJEPKAHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIHN 1 T depeHnnpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WK TPYHIIAMH CTYCHTOB online U Ha 3aHATHUAX B
3aBHCUMOCTH OT LIeNH, 00beMa, KOHKPETHOM TEMaTHKHM CaMOCTOSATEIbHOM PaboThl, ypOBHS CIOKHOCTH. KOHTPOJIb pe3yabpTaToB
BHEAyJIUTOPHON CAaMOCTOSATENIFHON PabOTHI OCYIIECTBICTCS B TIpeieaXx BPEMEHH, OTBEICHHOTO Ha 00s3aTeNbHbIC YaeOHbIe
3aHATHA 10 JUCIHUILIMHE Ha MPAaKTHIECKUX, Ta00PAaTOPHBIX 3aHATHSAX.




