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1. HEJIX OCBOEHUA

1.

Ju—

U KCIITyaTallud CUCTEM DIEKTPOCHAOKEHHS IPOMBIIIIEHHBIX NPEANPUATHH.

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 VICTOYHUKH M CHCTEMBI TEIJIOCHAOKEHUS

2.1.2 | MarepuanoBeeHIE U TEXHOJIOTHS KOHCTPYKIIHOHHBIX MaTepPUaIOB

2.1.3 | Har"erarenu u TEILIOBLIE ABUTATEIN

2.1.4 | OcHOBBI TpaHCHOPMALIUN TETUIOTHI

2.1.5 |IIpoeKTHBII MOAXO0/ B TEXHUKE

2.1.6 |HauepraTenbHas reoMeTpusi U HHXXeHEpHast rpaduka

2.1.7 |IIpuknagHas MeXaHHKa

2.1.8 | Dxonorus

2.1.9 | DnexTpoTexHUKa

2.1.10 |HWudopmaTuka

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/Is) HE0OX0AUMO KaK
npeaulecTByIIee:

2.2.1 |HerpagumuoHHbIE # BO30OHOBISIEMBIC HCTOYHIKH SHEPTHH

2.2.2 |IloaroroBka K MpoOIEAype 3aIIUTHI U 3aIUTa BEITYCKHOW KBAIM(PHUKAITMOHHON pabOTHI

2.2.3 |IIpepnumniuoMHas NpakTHKa

2.2.4 | TensoBble IEKTPUUECKUE CTAHLIUN

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

VYK-6: npunaTHe pemieHni

3HaTb:

VYK-6-31 3HaTh OCHOBHOE 3JIEKTPOOOOPYIOBAHNE BHYTPHU3aBOACKOTO U BHYTPHUIIEXOBOTO ICKTPOCHAOKEHHS

YK-3: npoekTupoBanue u paspadorka

3HaTh:

VK-3-31 HaBbIKaMU MCCIEIOBAaHUS MPOLECCOB B AIEKTPUUECKUX LETIAX IEKTPOCHA0KEHHS

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

3HaTh:

[IK-1-31 npuaImn paboThl, TEXHUYECKNE XapAKTEPHCTUKH U KOHCTPYKTHBHBIE OCOOCHHOCTH 3JIEMEHTOB CHCTEMBI
JIEKTPOCHA0KEHUS 0OBEKTa

YK-6: npuHsATHe penIeHuii

Ymern:

VYK-6-Y1 npuMeHATh METOIBI HCIIOIb30BaHUS TEXHIUECKUX CPEICTB U U3MEPEHHST OCHOBHBIX ITapaMeTpOB
AIEKTPOIHEPTETHUECKUX OOBEKTOB U CHCTEM

YK-3: npoekTupoBanue u paspadorka

YMmerb:

VYK-3-Y1 npuMeHsATs METOIbI BEIOOPA OCHOBHOTO 000pYIOBaHUS IIEKTPUUECKUX CTAHIUI U TOACTaHIIHHA

ITK-1: mpoeKTHO-KOHCTPYKTOPCKAasi (B 00JIACTH TEMJIOIHEPTEeTHKH M TENJIOTEXHIUKH)

Ymernb:

[IK-1-¥Y1 paccunTsIBaTh CHCTEMBI BHEIIHETO M BHYTPEHHETO IEKTPOCHAOKEHNUS MIPEAIIPUATHH, OCYIIECTBIIATE BEIOOP CXEeM 1
3NIEKTPOOOOPYI0BaHHS TTPOMBIIIIEHHBIX MPEATPUATHIH;

BBIOMPATH MEKTPHUECKUE ANIapaThl KaK CPECTBA yIpPaBIEeHUs pEXUMaMU pabOThI, 3alIUThI U PEryIMPOBaHUS apaMeTPOB
EKTPOIHEPIETUUECKUX CUCTEM

YK-6: npunsiTHe pemeHuit

Lenp n3ydeHns: AUCIUILIHHEL - GOPMHUPOBAHUE y 0OYJAIOMNXCS CHCTEMATHUECKUX 3HAHUIT [0 BOIIPOCAM NTPOSKTUPOBAHU




Baanernb:

YK-6-B1 MeTonamu IpOEeKTHPOBAHUS CUCTEM AIEKTPOCHAOKEHUS PA3IMYHOTO Ha3HAUEHHS U MPUMEHSTh HX C YUEeTOM
0COOEHHOCTEH MPOEKTUPYEMOT0 00BEKTa

YK-3: npoekTupoBanue U pa3padoTka

Baanernb:

VYK-3-B1 Meromamu aHanm3a CHCTEM JIEKTPOCHAOKEHHUS B HOPMAJTBHBIX M aBAPUIHBIX CUTYAIHSIX

ITIK-1: n1poeKTHO-KOHCTPYKTOPCKAs (B 00JIaCTH TENJIOIHEPreTHKH U TeIVIOTeXHUKH)

Baagernb:

TIK-1-B1 HaBbIKaMu HCCIICAOBAaHM IPOLECCOB B JICKTPUYCCKUX LEIIAX 3HCKTpOCHa6)K€HI/IH

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H JJL. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pa3gen 1. OcHoBBI
JHEPreTHKHU
1.1 TonnuBHO-3HEPreTUYECKUI 4 2 TIK-1-31 IIK-1- | JI1.1 JI1.3 KM1 P1
komruiekc P®. OcHOBHEBIE V1IIK-1-B1 1.4
MIPUHIIMITBI TIOCTPOCHUS U YK-3-31 YK-3- JI1.5J12.1
TpeOOoBaHNUS K CHCTEMaM VY1 VK-3-Bl J12.3
ANEKTPOCHAOKEHHS YK-6-31 YK-6- 21
MPEANPHUITHH. Y1 VK-6-Bl
DeKTprUYecKUe Harpy3Ku U
nx rpadukw /JIex/
1.2 Pacuer anekrpuyeckux 4 2 TIK-1-31 IIK-1- | JI1.1 JI1.3 KM1 P1
Harpy30K pa3iIu4HbIMU V1IIK-1-B1 1.4
metoaamu /TIp/ VYK-3-31 YK-3- JI1.5712.1
VY1 YK-3-Bl J12.2J12.3
YK-6-31 YK-6- 21
Y1 VK-6-Bl
1.3 Enunast sHeprernueckas 4 20 I1K-1-31 IIK-1- JI1.1 JI1.3 KM1
cucrema P®. PerHok V1IIK-1-B1 JI1.4
anexTposneprun PO /Cp/ VYK-3-31 YK-3- JIT.5J12.1
Y1 VK-3-Bl J12.3
YK-6-31 YK-6- 21
VY1 YK-6-Bl
Pazpea 2.
DJieKTpOocHaDKeHne
NPOMbILIIEHHbBIX
npeAnpusTHil
2.1 CTpyKTypa EeXOBBIX 4 4 TK-1-31 TIK-1- | JI1.2 JI1.3 KMI1 P1
ANEKTPUIECKUX CeTeH. V1IIK-1-Bl J1.4
OCHOBHBIE CXEMBI LIEXOBBIX VK-3-31 VK-3- JI1.5J12.1
TpaHCc(OpPMaTOPHBIX VY1 VK-3-Bl J12.3
noncrannmii. Hasnauenue u VK-6-31 YK-6- 21
0COOEHHOCTH DIIEKTPHUECKUX Y1 YK-6-B1
ceTell BHYTPHU3aBOJICKOTO
AIIEKTPOCHAOKEHHS
HanpsbkenueM Beiie 1000
B /Jlex/
2.2 Bp100p vncia ¥ MOIIHOCTH 4 2 [K-1-31 [IK-1- | JI1.3JI1.4 KM1 P1
LIEXOBBIX V1IIK-1-B1 JI1.5J12.1
TpanchopmaTopos /I1Tp/ VK-3-31 YK-3-| JI2.2J12.3
Y1 VK-3-Bl 21
YK-6-31 YK-6-
Y1 YK-6-Bl
2.3 UccnenoBanue Mmoaenu 4 2 TIK-1-31 TIK-1- J1.4 KM1
BBICOKOBOJIBTHOT'O V1IIK-1-B1 JI1.5J12.1
TpanchopmaTopa /J1ad/ VYK-3-31 YK-3-| JI2.2J12.3
VY1 YK-3-Bl 21
YK-6-31 YK-6-
Y1 VK-6-Bl




24 KoncrpykrBHoe 30 | [OK-1-31TIK-1- | JI1.2 J11.3 KMI1
BBITIOJTHEHHE BHYTPHUIIEXOBBIX V1IIK-1-B1 JI1.4
ANIEKTPUYECKUHN ceTel 10 YK-3-31 YK-3- JI1.5J12.1
1000 B.Komnencanus VY1 YK-3-Bl J2.2J12.3
peakTuBHOI MoHOCTH /Cp/ VYK-6-31 YK-6- 21
Y1 VK-6-B1
Pa3gen 3. BoicokoBoIbTHOE
o0opynoBaHue
3.1 Bo3zayissie nuHun. 4 K-1-31 TIK-1- | JI1.3 JI1.4 KM1 P1
KabGenbHble TUHUY. V1IIK-1-B1 JI1.5J12.1
Toxonposonkl. Kopotkue VK-3-31 VK-3- | JI2.2J12.3
3aMBIKaHUs B CHCTEMAaxX Y1 VK-3-B1 21
3MEKTPOCHAOKEHUSL. YK-6-31 YK-6-
DIIEKTPOJUHAMHYECKOE U V1 YK-6-B1
TEPMUIECKOE JCUCTBHUS TOKOB
KOPOTKOTO 3aMBIKaHUSI.
PazpenunuTEnN, OTACTUTENH,
BBIKITFOUYaTeny /JIex/
32 Pacuer TOKOB KOpPOTKOTO 2 MK-1-31 [IK-1- |  JI1.3JI1.4 KM1
3ambIKaHUA. BEIOOD V1IIK-1-Bl JI1.5712.1
BBICOKOBOJIBTHOTO VK-3-31 YK-3-| JI2.2J12.3
obopynosanus /I1p/ VY1 YK-3-Bl 21
YK-6-31 YK-6-
V1 YK-6-Bl
33 Uccnenosanue pe:xxumMoB 2 TIK-1-31 IIK-1- JI1.4 KM1
KOPOTKOTO 3aMbIKaHusI /J1ab/ VY1IIK-1-B1 JI1.5J12.1
VK-3-31 YK-3-| JI2.2J12.3
VY1 YK-3-Bl 21
YK-6-31 YK-6-
VY1 VK-6-B1
34 KoHncrpykTusHOE 30 IIK-1-31 TIK-1- JI1.3J11.4 KM1
HCIIOJIHEHUE BO3IYIIHBIX, V1IIK-1-B1 JI1.5J12.1
KaOeJbHBIX JTMHUN U VK-3-31 YK-3- | JI2.2J12.3
nIMHOTIPOBOAOB /Cp/ VY1 YK-3-Bl 21
YK-6-31 YK-6-
V1 YK-6-Bl
Pasgen 4. Peneiinast 3amura
H AaBTOMATHKA
4.1 TpeboBaHus K penedHoN 2 K-1-31 IIK-1- | JI1.2 J11.3 KM1 P1
3aIIUTE IEKTPOYCTAaHOBOK. V1IIK-1-B1 JI1.4
3ammrTa ¥ aBTOMaTUKA JIMHUHA YK-3-31 YK-3- JI1.5712.1
aNIeKTporepenayn. 3aiunTa Y1 YK-3-Bl1 23
noTpeOuTeNeH YK-6-31 YK-6- €]
JNIEKTPUUECKOM SHEPTrUun V1 VK-6-B1
(3amuTa reHepaTopos,
TpaHCHOPMaTOpOB,
nBUTaTener u 1.1.) /Jlex/
4.2 Pacuer ycraBok perne 2 TIK-1-31 TIK-1- | JI1.2 JI1.3 KM1 P1
peneiinoii 3auutst /IIp/ V1IIK-1-B1 1.4
VK-3-31 VK-3- JI1.5J12.1
VY1 YK-3-Bl J12.3
YK-6-31 YK-6- 21
Y1 VK-6-Bl
43 ABTOMATHKa SJIEMEHTOB 67 MMK-1-31 IIK-1- | J11.2 J11.3 KM1 P1
CTaHIINH, TTOCTAHIINHN. V1IIK-1-B1 JI1.4
OdopmiieHre U 3aBepIIcHIe YK-3-31 YK-3- JIT.5J12.1
BBINOJIHEHHUS KypCOBOTO Y1 VK-3-Bl J12.3
npoekra /Cp/ YK-6-31 YK-6- 21
VY1 YK-6-B1
4.4 Brlnonnenne KypcoBoro 9 TIK-1-31 TIK-1- JI1.4 KM1 P1
mpoekTa /Jk3aMeH/ V1IIK-1-B1 JI1.5712.1
VK-3-31 VK-3- J12.3
Y1 YK-3-Bl a1
YK-6-31 YK-6-

V1 VK-6-B1




5. ®OHJ OHEHOYHBbIX MATEPUAJIOB

5.1. KouTpoasHble MeponpusiTHsi (KOHTPOJIBHAsI pa60Ta, TeCT, KOJIOKBHYM, IK3aMeH U T.II), BOIPOCHI I
CaMOCTOSITETbHOIH MOATOTOBKH

IIpoBepsiemble
Kon KontponrsHoe
WHIAKATOPBI Bonpock! u1st oIrOTOBKH
KM MEpOIIPUATHE o
KOMIIETEHITNH
KM1 DK3aMeH IMK-1-31;I1K-1- Bormpock! k 3k3ameny

V1;[IK-1-B1;VK-3-
31;YK-3-V1;YK-3-
B1;YK-6-31;YK-6-
V1;VK-6-B1

1. TonnuBHO-3HepreTudeckuil komiuiekc PO

2. Enunas suepreruyeckas cucrema PO

3. PoiHOK 3n1ekTposHeprun PO

4. OcobeHHOCTH 1 OCHOBHBIE TPEOOBAaHUS K CHCTEMaM
3NIEKTPOCHAOKEHUS TPOMBIIIUICHHBIX IPEIIPUITUI

5. OCHOBHBIE TIONOKEHUS TEXHUKO-DKOHOMUYECKUX PAacueTOB B
ANIEKTPOCHAOKEHIH. HampsokeHns SIeKTprIecKux ceTeit

6. PexxuMbl HEUTpaIK NIEKTPUUECKUX CeTell

7. IlpueMHHKH IEKTPUYECKON S3HEPTUU IPOMBILUIEHHBIX IPEANPUATUN
8. XapakTepHCTHKa 2IEKTPONIPUEMHHUKOB 110 HAIEKHOCTH

9. PexxuMBI pabOoTHI AEKTPOIPHEMHHUKOB

10. DnexTpuueckue Harpy3Ku U UX rpaduku

11. HaznauyeHne 1 0COOEHHOCTH 3JIEKTPUYECKUX CETEH HaNpsHKEHHEM
1o u Beime 1000 B

12. Bo3ayliHble JINHUK

13. KaGenpHble TUHAN

14. TokompoBobI

15. CxeMBI 1 OCHOBHOE HIEKTPOOOOPYJOBAaHHE TTIABHBIX
MOHU3UTENIBHBIX TOACTAHINN

16. CTpyKTypa IEXOBBIX MOJICTAHIIUN U CETEeH

17. BeIOop 4nciia ¥ MOITHOCTH CHJIIOBBIX TPaHC(HOPMATOPOB

18. Be1bop MecTa pactoI0KeHHs TIIaBHBIX U IIEXOBBIX MOACTaHIIHHA
19. Pacder TOKOB KOPOTKOTO 3aMbIKaHUS

20. DnexkTpoJMHAMHYECKOE U TEPMUYECKOE ACHCTBHUS TOKOB KOPOTKOTO
3aMBIKAHHS

21. BeIGOp 3IEKTPUYECKHX aMNapaToB U TOKOBEAYIIUX JacTel

22. DAEKTPUYECKHIA pacueT OCBEUICHUS

23. CpencrTBa KOMIEHCAIMM PEAKTUBHON MOIIHOCTHU

24. OCcHOBHBIE pacdeTsl IPH KOMIEHCALUH PEAKTHBHON MOIITHOCTU
25. KOHCTPYKTHBHOE BBINOJIHEHHE U Pa3MENIeHHEe KOMIEHCUPYIOLIUX
YCTPOMCTB

26. TpeboBaHMS K pereitHOll 3aMmuTe MIEKTPOYCTAaHOBOK

27. 3amuTa ¥ aBTOMATHKa JTMHUH dIeKTpoIepeaadn

28. 3amuTa ¥ aBTOMATUKA IEMEHTOB CTaHIMH, TOJCTaHIIUS U
OTpeOnTeNeH MEeKTPHYECKON SHEPTHH (3a1IuTa

TeHEepaTopoB, TPAHC(HOPMATOPOB, ABUTATENEH U T.1I1.)

29. Tlonsitus 06 aBTOMaTHYECKOM MOBTOPHOM BKITtoueHuu (AlIB) u
aBTOMAaTHYECKOM YacTOTHOU pasrpyske (AUP)

30. Peanuzanus peneitHON 3alUThI U CXEM aBTOMATHUKH

5.2. IlepedyeHnb padoT, BbINOJIHsAE

MbIX 110 AucuumuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

IIpoepsemblie
Kon Hazpanue
UHIUKATOPbI ConepxaHue pabOThI
paboTsI paboTsI N
KOMITeTEHIIN I
P1 Kypcosas pabota MK-1-31;I1K-1- Tema xkypcoBoii paboTsl "Pacder cucremsl anekrpocHabxenus 1o 1000

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

B" Bximtovaer B ce6s nBa 3aaanus: 1) Pacuer

ANIEKTPUIECKUX Harpy3ok B cetu 10 1000 B. 2) Beibop ceuenust
MPOBOJHUKOB U KOMMYTAIIMOHHBIX 3aIIUTHBIX allapaToB U

MPOBEpPKa MPUHATHIX CEYSHUH 10 TOMYCTUMOM MOTEpe HANPSIKESHUSI.
KypcoBast paboTa, BBITOJTHEHHBIH B COOTBETCTBHH C TPEOOBAHUIMHU
npenocTaBisieTcs Ha kadeapy st mpoBepku. [IpaBuibHO
BBINOJIHEHHAs! KypcoBast paboTa MouekuT 3amuTe. [lyOnuynas 3amura
KypCOBOH pabOTHI MpeAycMaTPHUBACT TOKIIA 00yJatoIIerocs
IIPOAOIKUTENBHOCTBIO 8-10 MUHYT.

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

OK3aMeHaIMOHHBIHN OWJIET 10 JUCIUIUIMHE BKIIOYAET B ce0s 1Ba TEOPETHUECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene ganuoit PITJI. buners! xpaHsTcs Ha Kadenpe U yTBEpaKICHEI €€ 3aBEIyIOIIHM.

HpI/IMepLI 3aJla4y Ha OK3aMCH:




KOMHL}OTepHOC TECTUPOBAHUC 10 pasaciiaM AUCHUTUIMHBI

OnexTpuueckas MOACTAHIMSA — 3TO. ..

JNEKTPOYCTAHOBKA, MPeIHa3HAYECHHAs JJIs IIPUeMa U TPpeoOpa3oBaHMs AEKTPUUECKON SHEPTHN
3NIEKTPOYCTaHOBKA, B KOTOPOH MPOU3BOJUTCS, TPE0OPas3yeTcst, OTPEOISETCs SIEKTPOIHEPTHs
3IIEKTPOYCTAHOBKA, TIPON3BOIAIIAS MIEKTPUIECKYIO U TEIIOBYIO SHEPTHIO

B coctaB EDC P® He BXOIUT 00beIUHEHHAS SHEPTETHIECKAs CHCTEMA
VYpana

Cubupnu

BocToka

Cesepo-3amnana

CesepHoro Kaskaza

[TprHIMIIBI HOCTPOECHHS CXEM BIIEKTPOCHA0KEHUS
OTKa3 OT XOJOIHOTO pe3epBa

pasnenbHas paboTta JTHHUHA U TpaHCHopMaTopoB
1enecooOpa3sHoCcTb

HaJIeXKHOCTh

IITyOOKO€ CeKIMOHNPOBAHHE

KI KaTeropuu 1o CTCICHu 6CCHCpe60ﬁHOCTH 3H€KTPOCH36)KGHI/I$[ OTHOCATCA 3JICKTPONPHUCMHUKHU
IEPEPLIB B 3J'[eKTpOCHa6>K€HI/II/I, KOTOPOC BJICUCT 3a c0001i 00s13aTeIFHOE OTKITFOUCHHE 060pyI[OBaHI/IC
OITaCHOCTH JIJIS )KM3HH JIFOACH

KOPOTKHUE 3aMbIKaHU L

[lepepsIB B anekTpocHAOKEHNH T | KaTeropuu JOIycKaeTcsl Ha BpeMs
BKJIFOUEHHS Pe3epBa CUIIaMU JIEKYPHOTO IIEPCOHAIA

aBTOMAaTUYECKOT0 BKIIOUEHUsS pe3epBa

BBINOJIHEHUS ONIEpaluil JUCIeTYepoOM

I'my6Gokoe ceKkImoHUpOBaHNE MPUMEHSIETCS IS
YMEHBILIEHHS CONTPOTUBIICHHS

oOecrieyeH s 1 TTOBBIMICHUS HaISKHOCTH
YMEHBILIEHUS KOJIMUECTBA IEKTPUUECKUX alllapaToB

[MuTanne KPYMHBIX U 0CO00 KPYITHBIX MPEIIPUATHIA BBIMOJHSIIOT HATPSHKSHUEM
110 kB

220 kB

6 xB

330 kB

500 kB

35kB

Pacuer Harpy3ok npou3BoguTCs

HOCJIE COCTaBJICHHS CXEM JIEKTPOCHA0KEHUS
Ha 3aKJIFOYMTEIBHOM CTaiuy IPOSKTUPOBAHUS
Ha HaYaJIbHOM CTa UM IPOEKTHPOBAHUS

VcxoHbIe TaHHBIE [T ONPEIeNICHUS] Harpy30K
TeHEpabHbIN TUIaH

BEIOMOCTh HAarpy30K

cxema

YCTaHOBJICHHASI MOIITHOCTH

K03 UITHEHTBI

YacroTa BpalieHun TypOoreHepaTopa, Mpy Yrciie map MojrocoB p=2
750 06/MuH

300 06/MuH

1500 o6/Mun

3000 06/MuH

1000 06/MuH

CuuoBble TpaHC(hOPMATOPHI U aBTOTPAaHC(HOPMATOPHI IIPEIHA3HAYCHBI
JUTSI TIOHVYKESHUSI HATIPSKCHUST i TOKA

JUTS TIOBBIIIICHHST HATIPSDKEHHST U TOKA

JUTs IpeoOpa30BaHusI HATIPSKCHHS




JUIs IpeoOpa3oBaHUs TOKA
JUIsl IpeoOpa30BaHust BHEPTHU € OJHOTO HANPSDKEHHS Ha JPYroe

MomrocTs Tpancdopmaropa I'TIIT onpenensercs

aKTUBHOM Harpy3koil NpeAnpusaTUs U peaKTUBHOU MOIIIHOCTBIO CUCTEMBI
PEaKTHBHON HAarpy3Koi MPeANpUATHS U PEAKTUBHON MOLTHOCTBIO CUCTEMBI
AKTUBHOU Harpy3Kol NpeanpusTHs U IOJTHON MOIHOCTBIO CUCTEMBI

HawuBeIroHeiinias MOITHOCTE TpaHC(HOPMATOPa 3aBHCUT OT
BEJTMYMHEI XapakTepa rpaduka MJIeKTPUIeCKOH Harpy3Kn
JUTMTEIbHOCTH HAPACTAHUS HATPY3KH II0 TOaM

YHCIIa YaCOB PAOOTHI MPEATIPUATHS

CTOMMOCTH 3JIEKTPOIHEPTUU

3apInIaThl 00CTYKUBAIOIIETO TIEpCOHANA

Yucio nexoBbIX TpaHC(HOPMAaTOPOB ONpeeIsieTcs

THTIOM TpaHcpopMaTopa

eIMHUYHOW HOMHHAJIFHOI MOIITHOCTHIO TpaHC(opMaTopa
k02 umenToM 3arpy3ku Tpaacpopmaropa
TeMIepaTypoil Bo3yxa

BrixmrouaTenu Harpy3ok npeaHa3sHaueHsbl 1Jis
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIIOUEHH TOKOB K3

KOMMYTallMi TOKOB BO BCEX pexUMax

PazbenuHuTENN IPEHA3HAUCHBI JUIS

CO3JTaHUS BUAMMOTO pa3phiBa IIPHU PEMOHTE MIEKTPOOOOPYI0BAHHS
KOMMYTAIIH JIFOOBIX TOKOB

aBTOMAaTHYECKOTO OTKIIOYEHHS TOKOB

TepeBoJia ¢ OJHOM MapauIelbHOM BETBU Ha IPYTYIO

PazwequHuTENN BHIOUPAIOT MO

HOMHHAJIBHBIM ITapaMeTpam

Harpy3Kke BTOPUYHBIX LiEHen
JJIEKTPOAUHAMHYECKON U TEPMUUECKON CTOMKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUECHUS

KoHCTpYKTHBHO OTCYTCTBYIOT Pa3beIMHUTEINH. .
pyosiiero Tumna

HOIBECHOT'O THIIA

TOPHU30HTAIBHO - TIOBOPOTHOTO THIIA

KaTSIIero TUIa

BaKyyMHOT'O THIIa

PazpequHUTENIME HE JOMYCKACTCS BBINOJIHSTE CICAYIONINE OTIEPAIlIH
OTKIJIIOUCHHUE U BKIIIOUEHHE HeHTpaeil TpaHChOopMaTOpOB B JFOOBIX PeXKUMaX
CO3/IaHME BUJIMMOTO Pa3phbiBa B OTKIIIOUCHHOM 3IEKTPUIECKOH 1Ienn
OTKJIFOYCHHNE U BKIFOUCHHUE 3apsIHOTO TOKA IITHH

OTKIIIOUCHHE TOKA HATrpy3ku 10 15 A mpu Hanpspxennu g0 10 kB
OTKIJIIOUYCHUE TOKA KOPOTKOTO 3aMbIKAHHs

Pa3zwequHUTENN BRIONPAIOT 1O

HOMHHAJIBHBIM ITapaMeTpam

Harpyske BTOPHYHBIX LeNeit
EKTPOJAUHAMUYECKOH U TEPMUUECKON CTOMKOCTH
XapaKTEpUCTUKE TOKOOIPaHUYECHUS

KopoTko3aMbIkaTenb - 3T0 KOMMYTALMOHHBIH anmnapar...

HpefHa3HAYEeHHBIN JUTT OTKITIOYCHUS IEKTPUIECKOH e B HCHOPMAJIBHBIX PeXXUMax padoThl TpaHC(hOpMaTOpa
IpefHa3HaYeHHBIN I OTKITIOYEHHs] SIIEKTPUIECKOH LeNHU MPU KOPOTKOM 3aMbIKaHHU

NpeJHA3HAYCHHBIH JUTS CO3/IaHusI HCKYCCTBEHHOTO KOPOTKOT'O 3aMBIKaHUS B LIENU TPAaHC(HOPMATOPa IIPHU BUTKOBOM 3aMbIKaHUH
BHYTPH TpaHC(HOPMATOpPa C HENBIO ero JATbHEHIIEro OTKII0YCHUS

C CaMOBO3BPAaTOM IIPEIHA3HAYEHHBIH Ul CO31aHHsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMBIKAHHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKAHUH
npefHa3HaYeHHBIN [T YIPaBIEHHs YIEKTPUUECKOH LENbIo MPU KOPOTKUX 3aMBIKAHUAX

Ortaenureny npegHa3HaueHbI
JUIS PYYHOTO OTKJIFOUEHHs 00€CTOUEHHBIX Liernel




JUIS Py4HOIO OTKJIKOYEHMs LeNel 0 Harpy3Kou

JUISL aBTOMATHUYECKOT'O OTKIIFOUEHHsI 00€CTOUECHHBIX Lienel
JUIS AMCTAHIIMOHHOTO OTKIIOUEHHMS LieTIel ¢ Harpy3Kon
JUIsl aBTOMaTHYECKOI'0 OTKIIFOUEHUS 1IeTiel 1101 Harpy3Koi

OrtaenuTend OT pa3beAUHUTENS OTINYACTCS
rabaputamu

CIOCOOOM ralieHus ayru

ITOCKOCTBIO JBHKEHHS HOMKEH

KOHTAaKTHOM CHCTEMOM

MIPUBOJIOM

B orkmrouaromux anmnaparax nol kB He mpuMmeHsieTcst cioco0 rameHus Jyru
JIBIDKEHHE AYTH B MarHUTHOM I10J1€

MHOTOKPATHBIA Pa3pbIB LU TOKA

raleHue Tyru B y3KUX LIeIsX

YIUIMHEHHE TyTU

JIeNIeHUE IJIMHHOU AT Ha psiJi KOPOTKUX

ABTOMaTHYECKHE BBIKIIIOYATEIH IPUMEHSIOT B 3JICKTPOYCTAHOBKAX
no 1 xB

1o 6 kB

no 10 kB

BrixrouaTeny Harpy3oK mpeaHa3HadeHbl 115
KOMMYTAIL[i{ HOMHHAIIbHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAaX

CriocoObI ranieHus EKTPUUECKON Iyrd UCToJIb3yeMble B arnmnaparax 1o 1000 B

TaieHne Iyry B ra3ax BBICOKOTO JaBJICHUS, JBYDKESHHUE IyT'H B MATHUTHOM TIOJIE, YIJTMHECHHUE YT H

VIUIMHEHWE TyTH, IBI)KEHIE JYTH B MATHUTHOM I10JIE, TallleHUe IyTH B BaKyyMe

raiieHue IyTd B BaKyyMe, YIUIMHCHUE YTy, JIBHKCHIE IyTd B MATHUTHOM IOJIC

JIeJICHUE JUIMHHOM IyTH Ha Psill KOPOTKUX, FallleHHE IyTH B Maciie, yIJIHHCHNS Tyra

VIUTMHEHWE TyTH, BMKEHHE AYTH B MArHUTHOM TT0JIe, JIeTICHNe JUIMHHOMN JIyT'H Ha PsIJi KOPOTKHX, TAllIeHUE TYTH B Y3KHUX IIEISX

Jlnst ranieHus 3JeKTpUdeckoi qyru B ammaparax 1o u Beime 1000 B ucnonesyercs
ralIeHue B dJerase

TaleHne Iyrd B Macie

raiieHue IyTd B BaKyyMe

ranieHue IyTy 3a CUeT CHHXPOHHU3ALMH MOMEHTA OTKIIFOUCHUS ¢ OECTOKOBOM Mmay30i
TalleHne Iyra B Y3KUX IIENAX, yIJTUHEHUE TyTH

W3mepuTenpHble TpaHCHOPMATOPHI TOKA NpeIHa3HAUCHBI IS
WU3MEpEHHs IEPBUYHBIX TOKOB

WU3MEpEHHs BTOPUYHBIX TOKOB

npeoOpa3oBaHusl IEPBUYHBIX TOKOB B CTaHIAapTHBIE BTOPUYHbIE

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIONPAIOT
[0 HOMHHAIIBHBIM HapaMeTpam

0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

10 TEPMUYECKOH U MEKTPOJHHAMHIECKON CTOWNKOCTH
0 XapaKTEPUCTUKE TOKOOTPAaHUICHHS

10 HAarpy3Ke BTOPUYHBIX LeNen

JUi CHUXKEHUS TEMIIEpaTyphl IUIABIEHNUS BCTABKU B IIPEJOXPAHUTENSX C HAIIOJIHUTEIEM UCTIONb3YETCS
MeTaJLTypruueckuit 3pexT - Ha MOIOCKU MeIH HaMasHbI HIAPUKH 0JI0BA

IPOPE3HU, YMEHBIIAIOIINE CEYCHUE

yCTaHaBJIUBAIOTCA NapaljiebHbIE [UIABKUE BCTABKU U3 Pa3HbIX MaTEPUAIIOB

IUIACTUHBI IEPEMEHHOTO CEUEHUS

HAIOJIHUTENb, KOTOPBII IIPU TallleHNuH ATy OKUCISIETCs (peaKiust MpoTeKaeT ¢ MOTTIOIEHUEM SHEPTUH)

B kauectBe MaTepuaina niuaBkoi BcTaBku npepoxpanureneil tuna IIKT ucnons3yror
cepedpo, amOMUHHN

AJIIOMUHMH, CTajIb

MeIb, ATFOMUHUH

MeJlb, CTalb

Menib, cepedpo




[TpumeHeHNe KaKKUX TUIABKHX BCTABOK paspeniaercs?
KaJTHOPOBAHHBIX

HEeKaTHOPOBAaHHBIX

moboro Tumna

B 3aBHCHMOCTH OT CUTYaIlU{

Kak cnegyer BoIOMpaTh IpeoXpaHUTETH?

0 OTKJIFOYAIOIIEH CHOCOOHOCTH

0 BKITIOYAIOIIEH CIIOCOOHOCTH

0 TpeeTbHO JOMYCTUMOMY TOKY, BO3HHKAIOIEMY IIpH BKIo9eHHH Ha K3

Br16op cxeM 311eKTpocHa0KEHUST 3aBUCHT OT
KaTEerOpuH NoTpeduTemneit

pacyeTHO MOIIHOCTH

YAAICHHOCTU OT UCTOYHHKA MUTAHUS
KOJIMYECTBA MOICTaHIUH

PO3BI BETPOB

Pa3nenbHas pabora nuHuit 1 TpaHCPOPMATOPOB IPHUHUMAETCS
C LIEJIbIO YBEIUYEHUS COIIPOTUBIIEHUS U, yMEHbIIeHU TOKOB K3
SKOHOMHH 3IEKTPOOOOPYTOBAHUSL

YMEHBIIIEHHS TOTEPh

CeueHns IPOBOJIOB U KW Kabenel BEIOMparoT
10 TEXHUYECKUM YCIOBHSAM

0 Ha/ISKHOCTH

10 5KOHOMHYECKHIM YCIIOBHUSIM

KalMUTalbHBIM 3aTpaTaM

CeueHns MPOBOJIOB | KW Kabenel BRIOUpAroT
1O cTI0co0y MPOKITAAKA

10 HOMHWHAJIbHOMY HAIPSXKECHUTO

0 CTOMMOCTH

10 MOTEPSIM HAIIPSHKECHUS

Jlunust u3 kabesel, npeIHa3HaYCHHAS VIS IIEPEeIauu SJIEKTPOIHEPIUU Ha PACCTOSHHUE HA3bIBACTCS
KaOeNbHBIN KaHall

KaOenpHas JIMHUS

KaOesbHas TpaHILes

KabeJIbHas dCTaKana

Pacmudpyiire mapky cunosoro xabens ACB 3*95

TPEXKWIBbHBIN Kabedbh cO CBUHIIOBOW 000JIOYKOM ¢ MEIHBIMH JKMJIAMH, TUIOLIA/IBIO ceYeHUs 95 Mm2
JIBYX)KHITbHBIN KaOellb CO CBHHIIOBON 000JOYKON C MEAHBIMH KHJIaAMH, IJIONIABI0 ceYeHU 95 MM2
TPEX>KWIBHBINA Ka0eb CO CBUHIIOBOM 000JI0UKO# ¢ alFOMUHHEBBIMU JKUJIAMHU, TUIOMIAJIBIO CeYeHUS 95 MM2

TexHUUYECKHEe YCIOBHS BRIOOpA CEUECHHIA BO3AYIIHBIX U KaOCTbHBIX JIMHUI
0 HATPEBY PacYETHBIM TOKOM

YCIOBUSM KOPOHUPOBAHUS

MEXaHHYECKON MPOYHOCTH

KalUTaJIbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOTO BBIJIENIeHH Teruia TokoM K3

crnoco6am MpoKIaaAKu

MOTEPSIM HAMPSHKEHHS B HOPMAJIBLHOM M MOCTICaBAPUHHOM PEeXKUMaX

Br160p s5KOHOMHIUECKH 11EIeCO00Pa3HOTO CEUCHUS IPOU3BOASAT
110 HOMHUHAJILHOMY HalpshKEHUIO

110 5KOHOMHWYECKOH INIOTHOCTH TOKa

HpPUBEICHHBIM 3aTpaTaM

N0 HarpeBy pac4eTHBIM TOKOM

B 3aBucumocTy OT Ha3HAa4YEHUS IIMHOIPOBO/bI IIOAPA3AEIISIIOTCS
Ha MarucTpajbHbIE

Ha pacrpeenUTeNbHbIe

Ha aBapuUiiHbIE

Ha TPOJUICHHbIE

Ha OCBETHUTEIbHBIE




Ha CMCHIaHHBIC

ITpu Toxax 6omee 3000 A mpu CIAESAYIOMNX CEUCHUSX IPUMEHSIOT IIIHHBI
KOpoOUaThIe

HPSIMOYTOJIbHBIE TPEX MOJIOCHBIE

HPSIMOYTOJIbHBIE JBYX TIOJIOCHBIE

KpYIJIble
IPSAMOYTOJIbHBIE OJHOIIOIOCHBIE

TpanchopMaTOphI TOKA HE BRIOUPAIOT 110 CIICAYIOIIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

[0 BTOPUYHOU Harpyske

110 HaHpSDKeHI/IIO

10 OTKIIIOYAIOIIEH CITOCOOHOCTH

W3mepurensHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM IIapaMeTpaM

M0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMUIECKON CTOMKOCTH
[0 XapaKTePUCTUKE TOKOOIPaHUYEHUS

10 HAIrPy3KEe BTOPUYHBIX LICNEH

TparchopMaTOpHI TOKA IpeJHA3HAYCHEI

JUIs IpeoOpa3oBaHus HEPBUIHOTO TOKA /10 3HAYCHUH Hanbosee ynoOHBIX I M3MEPUTEIBHBIX IPHOOPOB

JUISL OTAENICHUSI IEPBUYHBIX IIeTieif OT BTOPHYHBIX

JUIsl IpeoOpa3oBaHus TOKA B IEPBUYHBIX LIETISAX

JUIs IpeoOpa3oBaHMs MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHIHH M TSI OTJCTICHIS IEPBUYHBIX [eNel OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS NIEPEMEHHOTO TOKa

Kakwne cxembl HOPUMCHSAIOT ITPU PaBHOMCEPHOM paClpCaCICHUN HAI'PY3KH 110 HJ'IOHIaI[I/I?
paauajabHBIC

MarucTpajbHbIC

CMCIIAaHHBIC

KOJIBLICBBIC

pacrpeaeinTeIbHbIC

Kakue cxembl 3JIeKTpUYECKMX CETel MPUMEHSIOT IIPH HAJTMYUU TPYII HArPYy30K C HEPABHOMEPHBIM pacipe/iesieHueM UX 110
IUIOIIAax 1exa?

panuanbHbie

MarucTpajibHble

CMeIIaHHbIE

KOJIbIIEBBIE

Kaknmu TocTOMHCTBAME 001aIal0T MarHCTPAIBHBIC CXEMBI JICKTPHUSCKUX CETeH?
HaIEeKHOCTD

npocToTa

JIeHIeBU3HA

BBICOKasi THOKOCTE CETH

BCE MEPEUHCICHHOE

Kaknmu HemocTaTKkaMH 001a1al0T paTuaibHbIC CXEMBI?
HEIKOHOMHYHOCTB

OrpaHuYeHHas THOKOCTh CETH

HeOOoJIbIIast HA/ISKHOCTD

T'omoBoil pacxon EKTPO’HEPIUU IPEAIPUATUEM YIUTHIBACTCS
MIOJIHOM pacyeTHON MOIIHOCTHIO

YCTaHOBJICHHON MOIITHOCTHIO

CpeIHEr010BOM MOLTHOCTHIO

T'o0BOE YMCII0 YacoB paboOTHI MPEANPUATHS 3aBUCUT OT
MOIITHOCTH MTOTPEOUTENEH

KaTErOPUH HAISKHOCTHU B IICKTPOCHAOKECHUH
CMEHHOCTH MPEIIPHUATHS

XapakTepa [POU3BOCTBA

TEXHOJIOTMYECKOT0 Ipoliecca




B kakux ciay4dasgx 000CHOBAaHO COOPYXEHHE 3aKPBITHIX OACTAHIUH?
HPH CTPOUTEIBCTBE MOJICTAHIMI ITyOOKOTro BBOAIA

IPH PACIIOIOKCHUH HA CEMUTEOHON TEPPUTOPHHU TOpoIa

B 30HAaX NPOMBIILICHHBIX YHOCOB

HPpH HEOOXOANMOCTH CHM)KEHUSI YPOBHSI IIyMa

HET BEpPHOTO OTBETA

JlommyckaeTtcst i IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOI0B HA OPY 35 kB u BhImIe?

HE JIOIyCKaeTcs

Jomyckaercst Ha Bceit reppuropun OPY

JIOTTYCKAETCS TOIBKO HAJl OITMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJTHIUEOTBOIOB HE 3aKPBIBAIOT BCIO TeppuTopuio OPY
JIOTIYCKAeTCs TOIBKO HAJ CEKIMAMH U IIIMHAMH

Kommnencupyrommue ycTpoicTBa, MOITHOCTh KOTOPBIX YYUTHIBACTCS IIPH OIIPEIEIICHUH MOJTHOW pacueTHOW MOIIIHOCTH, IPUMEHSETCS
JUISL KOMITEHCAIIUM €MKOCTHBIX TOKOB

JUIs1 KOMITEHCAIMU pEaKTUBHOM MOITHOCTH

JUTSL KOMITEHCAIUH TTOTEPb MOIIIHOCTH

Onpezenenue MOITHOCTH KOMIIEHCUPYIOIIMX YCTPOHCTB B CETH HampsbkeHueM 110 1 kB ocymecTsusercs no
YCJIOBHIO OanaHca peakTuBHOM MomHOCTH Ha muHax HH niexoBbix TIT

yCIIOBHUIO OanaHca akTUBHOW MonTHOCTH Ha mmHax [TITT

yca0BuUIO Oananca moJHOW MomHOCTH Ha muHax [TITT

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

OreHka KypcoBO# paboTHI ABIAeTCA KOMIUIEKCHOH. [Tpu 3TOM yunuThIBaroTCA clemyronye GpakTopsl: akTyadbHOCTh BEIOpAaHHOM
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTa; CBOOOJHOE BIaJeHHEe METOANKOM pacuera; KyJIbTypa opopMIICHHs TOSCHUTENBHOM 3allCKy;
CaMOCTOSITEIFHOCTh BEIBOJIOB. Bee 3TO cyMMHpYyeTCs B HTOTOBYIO OIICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KyPCOBOTO IMIPOEKTA OCYIIECTBISAETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOILIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBJIETBOPHTEILHO).

OLeHKa «OTIMYHO» BBICTABIIETCS, KOTIa paboTa COAEPKUT IPaMOTHO U3II0XKEHHYIO PACUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, JIOTHIHBIM H IOCIICOBATEIHLHBIM H3JI0KEHIEM MaTepraa B MOSCHUTENBHON 9acTH. [Ipu 3amure
paboTh! 00yJaromMiics MOKA3bIBAET TIIyOOKHUE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIIEPUPYET PACUETHBIMHU JAaHHBIMHU; JIETKO
OTBEYACT Ha ITOCTABJICHHBIC BOIPOCHI.

OneHKa «XOPOII0» BEICTABIACTCS, KOTAA paboTa COEPKUT IPAaMOTHO H3JIOKEHHYIO PACUeTHYIO 0a3y, XapaKTepHU3yeTCs
OTCYTCTBHEM OIIMOOK B PacueTax, JOTHIHBIM H MOCIIC0BATEIHHBIM H3I0KEHIEM MaTepHaa B HOSCHUTENbHON 9acTh. [Ipu 3amure
paboThI 00yUarOIIKICs MOKa3bIBAET 3HAHUS BOIPOCOB TEMBI; 0€3 0COOBIX 3aTPYIHEHUH OTBEYAET Ha MOCTABJICHHBIE BOIIPOCHL.
OneHKa «yIOBIETBOPUTEIHHO» BBICTABIISIETCS, KOT/Ia pab0Ta COJEPKUT PAcCUeTHYIO 0a3y, XapaKTepU3yeTCs HAININEM OTACIBHBIX
ommbOok B pacuerax. IIpu 3ammre 00ydaroIuics IPOSABISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1a00e 3HAHUE BOIIPOCOB TEMBI, HE 1T
MOJHOTO, ApTYMEHTUPOBAHHOTO OTBETA Ha 3aJaHHBIEC BOIIPOCHL.

O1LieHKa «HEYIOBIETBOPUTEIBLHO» BBICTABIISETCS, KOT/IAa paboTa HE COAEPKUT PacyeTHYIO 0a3y, He OTBE4aeT TPEOOBAHMSM,
M3JI0’KEHHBIM B METOIMYECKUX YKa3aHHIX, IMEeT 3HAUYNTEeNbHBIC ONIHOKY B pacderax. [Ipu 3ammre oOydaromuiics 3aTpyqHseTcs
OTBEYAaTh Ha MOCTABJIICHHBIC BOIIPOCHI IO TEME, HE 3HACT TEOPUH BOIIPOCA, IIPH OTBETE JOMYCKAET CYIIECTBCHHBIC OIIHOKH.
[TpoxosxaeHne KOHTPOJILHOTO MEPONPHSTHS 110 3aIlUTe KypCOBOI pab0Thl CYMTAETCS BHIIOJIHEHHBIM YCIIEIIHO, ECIHU IIPH €ro
OLICHUBAHMH MOJTy4€HA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHON.

Kputepuu ouieHuBaHus OTBETAa HA DK3aMEHE

O1eHKa «OTIMYHOY» BBICTABISAETCS, KOTAa 00yJaroUMicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEeUbI0 M CHOCOOHOCTH OBICTPO PEarnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrqa 00y4aromuics JeMOHCTPUPYET IPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIS
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIBHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUiics HerTyOOKie TeOpeTUIecKre 3HaHUs, IPOSIBIAET cIabo
copMHpOBaHHBIC HABBIKY aHAJIN3A SIBIICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTUIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCTIPABUTH TOJIBKO NP KOPPEKINH MIPEIIOAaBaTENIEM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIISCTCS, KOT/Ia 00yJaromuiicsa 1eMOHCTpUpPYeT HE3HAaHHE TEOPETUUECKUX OCHOB TpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHBIE BBIBO/IbI M IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCIIE0BATEINFHOCTHIO U3IIOKEHNS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOoJaBaTeICM.

ITpoxosxieHHE KOHTPOJIEHOTO MEPONIPHUATHS 110 CAa4ye 3K3aMEHa CYMTAETCS BBIIOJIHEHHBIM YCIICIIHO, €CIIM IIPU €0 OLIEHUBAHUU
[I0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHOM.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas qurepatypa

6.1.1. OcHoBHas JIMTepaTypa




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.1 | KynunoB A.A. TenoBble AMEKTpUUECKUE Mocksa: UHOPA-M, 2013,
craHiuu. CXeMBbl 1
obopynoBaHue: yaeOHOE
nocobue
JI1.2 |E.I'. Akumos; Ilog DNeKTpUYEeCcKHe U Mocksa: Akagemust, 2010,
pexn. FO.K. Po3anos 9JIEKTPOHHbIE anmaparsl. B 2-x
AT Tomxenmno 1. T. 1. DnekrpomexaHnueckue
ammapaTsl | y9eOHUK IS
CTY/IEHTOB BBICIINX yIEOHBIX
3aBeJICHUI
JI1.3 | Cubukun 0.1 OCHOBBI ANIEKTPOCHAOKEHHS Mockga ; bepnun: J{upexr-Menua, 2014,
00BEKTOB: yueOHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.4 [Kupeesa D.A. OnexTpocHabXxeHNe U KHOPYC, 2020,
ANEKTPOOOOPYIOBAHHE LIEXOB
MIPOMBIIICHHBIX
npexnpusThit: YuebHoe
nocobue
JI1.5 | B.A.Kynpun, DIeKTPOCHAOXKEHUE M.: Ternorexuuk, 2017,
O.A bymyesa, P.E MIPOMBIIIIIEHHBIX
MasxkupuHa u ap. OpeAnpusITUd: KHUral:
y4eOHHUK
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPA
ABTOpBI, COCTaBHUTEIN 3arnaBue bubnnoreka W3maTenscTBO, TOT, 371. ampec
JI2.1 | Cubukun 1O.[1. MoHTax, 3KcITyaTaius u Hupexr-Menua, 2020, URL:
PEMOHT 3JIEKTPO0OOPYIOBAHHS http://biblioclub.ru/index
MPOMBILUICHHBIX TPESAIPHATHI
W YCTAaHOBOK: YUCOHHK
JI2.2 | Cubuxkun 10./1. OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: upexr-Menua, 2016,
AIIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
IIPOMBIIIJICHHBIX U page=book&id=459494
TpayKIaHCKUX 3TaHHH :
y4eOHUK
JI2.3 | bapronomeii [1.1., DNeKTpOIHEePreTHKa: IOpaiiT, 2020,
Tamunun B.A. WHPOPMALIMOHHOE
o0ecIieyeHne CHCTEM
yIpaBieHus: Y4ebHoe
nocobue
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
31 |LMS Canvas https://lms.misis.ru/
6.3 IlepeueHb NPOrpaMMHOro odecneyeHust
I1.1 |AnruBupyc Kaspersky Endpoint Security st 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.5 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
I1.6 | bpayszep Google Chrome
I1.7 | Microsoft Teams
1.8 | WinDjView 2.0.2
1.9 | DjVu Solo 3.1
I1.10 |MATLAB & Simulink
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPpo(deccHoHATbHBIX 0a3 JaHHBIX
U.1 |window.edu.ru - emuHOE OKHO JOCTyMNa K 00pa30BaTENbHBIM pecypcam
o WWW.intuit.ru — HeKOMMEpPYECKOe YaCTHOE 00pa30BaTENbHOE YIPESKICHUE JONOITHUTEIEHOTO MPOPECCHOHATBHOTO
) oOpazoBanus «HTEepHET — YHHBepcuTeT MH(DOPMAITMOHHEIX TeXHOIOTHID)
N.3 |https://energybase.ru - KaTajnor aMeKTPOCTAHINH (ATOMHBIX, THAPABINYCCKHX, TCIUIOBBIX H Ap.) U TOACTAHIINA MHpPa

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue

OcHanieHnne
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VYuebHas mabopaTtopus (KOMITBIOTEPHBINA
KJacc)

Kommiext yueOHO#M Mebenn Ha 12 MecT Ut 00ydarommxcs,
12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIA KOMIIBIOTEp Ui mpernogasarens (y Bcex
BBIXOJ] B MHTEPHET), NPOEKTOP, OKpaH HACTCHHBIH,
KOMMYTaTop, IOCKa ayluTOpHasi MenoBas, BeO Kamepa
Logitech, noctyn x OUOC VYuusepcutera MUCHC uepe3
TUYHBIA KabuHer Ha twiatdpopme LMS Canvas u Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

B npomecce n3y4eHns AUCIUILTHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocCTosITeNbHas paboTa Mo JUCHUIIIMHE BBIMOTHACTCS Ha YUeOHBIX 3aHATHAX MOJ] PyKOBOJCTBOM IpernogaBatens. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IpPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO Oe3 ero HEMOCpeCTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
IpeIyCMOTPEHHas IPOorpaMMON yueOHO JUCIHUIIINHBI, PACKPHIBAIOIIEH U KOHKPETU3UPYIOLIEH ee coJiepikaHue, OCYIIeCTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIBI0 PEan3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 dpekTruBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHONM pabOTHI IO AUCIHIUIMHE NPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHATbHYI0 METOANKY CAMOCTOSITENBbHON pabOoThL, IEMOHCTPUPYET PaHee BEINOJIHEHHbBIE 00ydJaomuMucsa paboTsl 1
T.1.. Bupl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENbHOM paboThl, X COJep KaHUE U XapaKTep MOTYT UMETh BapUaTHUBHBIA U

I depeHIPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0COOCHHOCTH oOydatommerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBUAYATBHO WU IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM pabOoThI
OCYIIECTBIISCTCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s13aTeNbHbIC yueOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAaKTHYECKHUX,

a00paTOPHBIX 3aHATHSIX.




