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Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
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IIpakTuueckue 8 8 8 8
B ToM umncne uHT. 2 2 2 2
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Uroro 180 | 180 | 180 | 180
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(npuxka3 ot 05.03.2020 r. Ne Ne 95 0.8.)
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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 n3ydeHns: AUCIUILIHHEL - GOPMHUPOBAHUE y 0OYJAIOMNXCS CHCTEMATHUECKUX 3HAHUIT [0 BOIIPOCAM NTPOSKTUPOBAHU
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.04

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

2.1.1 | Merposorus, cepTuHUKAIHS U TEXHHISCKAE H3MEPECHUS

2.1.2 | O6mas 3MeKTPOTEXHUKA U AIIEKTPHUUECKHUE MAIIUHBI

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIS1) HEOOXOUMO KaK
npeauIecTByoIee:

221 [TonroToBka K mpoLeaype 3alIUThI U 3aIUTa BBITYCKHOM KBaI(PUKAIUOHHONW PabOTHI

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

OIIK-5: Cnioco0eH NpoOBOAUTH U3MePEHUSI JIEKTPHYECKHUX U HeITEeKTPHUUYECKHX BeJIHYMH HA 00bEKTaX TeIMJI0IHEPTeTHKHU U
TeMI0TEeXHUKH

3HaTb:

OIIK-5-31 3HaTh OCHOBHOE JIEKTPOOOOPYIOBAHNE BHYTPHU3aBOICKOTO U BHYTPHUIIEXOBOTO AIEKTPOCHAOKEHHS

YMmerb:

OIIK-5-Y 1 npuMeHSTh METObI HCIIOIB30BaHUS TEXHHUECKUX CPEACTB I U3MEPEHUSI OCHOBHBIX IIapaMeTpOB
NEKTPOIHEPTETUUECKIX OOBEKTOB M CHCTEM

Baagers:

OIIK-5-B1 mMeTonamMu pOEKTHPOBAHHUS CUCTEM SIIEKTPOCHA0KEHHS PA3]IMYHOTO Ha3HAUCHHS U IIPUMEHSTh HX C y4ETOM
0COOCHHOCTEH TIPOEKTHPYEMOTO 00BEKTa

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinoan
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHIMii pecypcbl padoThI
Pa3gen 1. OcHoBBI
IHEPreTHKHU
1.1 TomIMBHO-3HEPreTUUECKU I 4 2 OIIK-5-31 JIT.1JI1.3 KM1 P1
komiuiekc P®. OcHOBHEBIE OIIK-5-Y1 J1.4
IIPUHLUIIBI TIOCTPOEHUS U OIIK-5-B1 JI1.5J12.2
TpebOoBaHNUS K CHCTEMaM J12.3 J12.4
3IIEKTPOCHAOKEHHS €
NPEATPUSITHI.
DNeKTpUUECKre HArPy3KH U
ux rpaduxn /Jlex/
1.2 Pacuer anekrpuyeckux 4 2 OIIK-5-31 JI1.1J11.3 KM1 P1
Harpy3oK pa3jinyHbIMHA OIIK-5-V1 JI1.4
meronamu /TIp/ OIIK-5-B1 JI1.5J12.2
J2.3J12.4
21
1.3 Enunas sHeprernyeckas 4 20 OIIK-5-31 JI1.1 JI1.3 KM1
cucrema P®. PerHok OIIK-5-V1 JI1.4
anekTposneprun PO /Cp/ OIIK-5-B1 JI1.5J12.2
2.4
21
Pazgen 2.
DJIeKTpocHa0KeHne
NMPOMbILILTEHHBIX
npeanpusiTAl




2.1 CTpyKTypa LeXOBbIX 2 OIIK-5-31 JI1.2J11.3
ANEKTPUUECKUX CETEH. OIIK-5-V1 JI1.4
OCHOBHBIE CXEMBI 1I€XOBBIX OIIK-5-B1 JI1.5J12.1
TpaHC(HOPMATOPHBIX J12.2 J12.4
noacranuuii. Hasnauenue u 21
0COOCHHOCTH ANEKTPHICCKIX
ceTell BHYTPHU3aBOICKOTO
3IEKTPOCHAOKEHHS
HanpspbkeHueM Boitie 1000
B /Jlex/
2.2 Br160p vncta ¥ MOIIHOCTH 2 OIIK-5-31 JI1.3 J11.4 KM1 P1
LIEXOBBIX OIIK-5-Y1 JI1.5712.1
tpanchopmaropos /ITp/ OIIK-5-B1 J2.2J12.3
2.4
21
2.3 UccnenoBanue Mmoaenu 2 OIIK-5-31 JI1.3 J11.4 KM1
BBICOKOBOJIBTHOT'O OIIK-5-V1 JI1.5J12.1
TpanchopmaTopa /J1a6/ OIIK-5-B1 J12.2J12.3
2.4
21
2.4 KonctpykTuHOE 30 OIIK-5-31 JI1.2 JI1.3 KM1
BBITIOJTHEHHE BHYTPHUIIEXOBBIX OIIK-5-V1 JI1.4
ANIEKTPUYECKUIN CeTel 10 OIIK-5-B1 JI1.5J12.2
1000 B.Komrmiencarust J2.3J12.4
peakTuBHOM MottHOCTH /Cp/ 21
Pa3gen 3. BoicokoBOIbTHOE
odopynoBaHue
3.1 Boznaymasie nuaum. 2 OIIK-5-31 JI1.3 J11.4
KaGenbHble THHUY. OIIK-5-Y1 JI1.5J12.2
Toxonposokl. Kopotkue OIIK-5-B1 J2.3J12.4
3aMBIKaHHSI B CUCTEMAX 21
AIIEKTPOCHAOKEHHUSI.
DNEeKTPOIUHAMUYECKOE U
TEPMHYECKOE ICHCTBHS TOKOB
KOPOTKOTO 3aMBIKaHUSI.
PazpenunuTENN, OTACTUTENH,
BBIKJIFOUaTenu /JIex/
3.2 Pacuer TokoB KOpOTKOTO 2 OIIK-5-31 JI1.3J11.4 KM1
3aMbIKaHus. Beioop OIIK-5-Y1 JI1.5J12.2
BBICOKOBOJIBTHOT'O OIIK-5-B1 J2.3 7124
obopynosanus /T1p/ 21
33 UccnenoBanue pe:xuMoB 2 OIIK-5-31 JI1.3J11.4 KM1
KOPOTKOTO 3aMbIkaHusI /J1a6/ OIIK-5-V1 JI1.5J12.2
OIIK-5-B1 J2.3J12.4
31
34 KonctpykTusHoe 34 OIIK-5-31 JI1.3J11.4
WCTIOJIHEHUE BO3IYIITHBIX, OIIK-5-V¥1 JI1.5J12.2
KaOeNbHBIX JTUHUN U OIIK-5-B1 JI2.3J12.4
muHONpoBoAoB /Cp/ 21
Pa3snen 4. Pejeiinas 3anura
H aBTOMATHKA
4.1 TpeboBaHus K peneiHon 2 OIIK-5-31 JI1.2 JI1.3 KM1 P1
3aIIUTE IEKTPOYCTAaHOBOK. OIIK-5-V1 JI1.4
3amura ¥ aBTOMAaTHUKA JTMHUN OIIK-5-B1 JI1.5J12.2
ANIeKTporepenayn. 3ammnra 2.4
noTtpeduTenei €)!
JIIEKTPUYECKOU SHEPIUU
(3amura reHepaTopos.,
TpanchopMaTopoB,
JnBUTarenck u T.1.) /Jlex/
4.2 Pacuer ycraBok pene 2 OIIK-5-31 JI1.2 JI1.3 KM1 P1
peneinoit 3auwmtel /TIp/ OIIK-5-V1 J1.4
OIIK-5-B1 JI1.5J12.2
2.4

€




43 ABTOMAaTHKa 3JIEMEHTOB 4 67 OIIK-5-31 JI1.2 J11.3 KMI1 P1
CTaHIMH, MOICTAHIIHA. OIIK-5-Y1 JI1.4
OdopmiieHrEe U 3aBEepILICHIE OIIK-5-B1 JI1.5J12.2
BBIIIOJIHEHHS KYPCOBOTO 2.4
npoekra /Cp/ 21
4.4 BrinonHenune KypcoBoro 4 9 OIIK-5-31 JI1.3J11.4 KM1 P1
npoekTa /Jk3ameH/ OIIK-5-V1 JI1.5J12.2
OIIK-5-B1 2.4
21
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHA (KOHTPOJIbHAA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.II), BONMPOCHI [JIs1
CaMOCTOSITeJIbHON MOATOTOBKHU
Konx KoHTtponwsHOE Iposepsembie
KM P — HHJIKATOPBI Bompocs! a7 moArOTOBKH
KOMIIETEeHIUH
KM1 DK3aMeH OIIK-5-31;0I1K-5- | Bonpocs Kk 5K3aMeHy
V1;0IIK-5-B1

1. TormMBHO-3HEpreTUYECKUI KoMILieKe PO

2. Enunas sHepreruyeckas cucrema PO

3. PeiHOK 31ekTposHepruu PO

4. OcoOEHHOCTH ¥ OCHOBHBIE TPEOOBAHMUS K CUCTEMaM
ANIEKTPOCHAOKEHHUS TPOMBIIUICHHBIX TPEIIPUSITHI

5. OCHOBHBIE IOJIOKEHUS TEXHUKO-3KOHOMUYECKUX PacyeTOB B
3NIeKTpOCHA0XeHUH. HanpskeHns 31eKTPUUECKUX ceTer

6. PexxuMbl HEHTpaIH AIMEKTPUUECKUX CeTeH

7. IIpreMHUKH SNIeKTPHYECKON SHEPTHH IIPOMBIIIICHHBIX TPEATPASTHH
8. XapakTepucTuka 21eKTPOIPUEMHUKOB 110 HaJEKHOCTU

9. PexxuMbl pabOTHI DNIEKTPOTIPHEMHHUKOB

10. DneKTpUYeCKUe HArPy3KH U UX TpaduKu

11. Ha3HaueHne 1 0COOEHHOCTH MIEKTPUUCSCKUX CeTeH HalpsHKEHHEM
o u Beimre 1000 B

12. Bo3ayniHble TUHUI

13. KabGenpHble THHAN

14. TokomnpoBobI

15. CxeMbl 1 OCHOBHOE 3JIEKTPOOOOpYAOBAaHHE TIABHBIX
MOHU3UTENbHBIX MOJICTAaHLUI

16. CTpyKTypa 1eXOBbIX MOJICTAHIIUI U CeTeH

17. Bo16op 4nciaa U MOIIHOCTH CHJIOBBIX TPaHC(POPMATOPOB

18. Bo1bop MecTa pacnosokKeHus [NIaBHBIX U LIEXOBbIX MOACTAHIUH
19. Pacder TOKOB KOPOTKOTO 3aMbIKaHUS

20. DneKTpoAMHAMUYECKOE U TEPMUUYECKOE JEHCTBUS TOKOB KOPOTKOTO
3aMBIKaHUS

21. BbIOOp 2JIEKTPUUECKUX alIapaToB U TOKOBEIYIINX YacTen

22. DNEKTpUYECKUH pacyeT OCBEILEHUS

23. CpexacTBa KOMIICHCAIUN PEAKTUBHON MOIITHOCTH

24. OcHOBHBIE pacyeThl IPU KOMIIEHCAIMY PEAKTUBHONH MOIIHOCTH
25. KOHCTPYKTHBHOE BHITIOJTHEHHE U Pa3MeIeHIEe KOMICHCHPYIOIIHX
YCTpPOMCTB

26. TpeboBaHUsI K pedeiHON 3aIIUTe AEKTPOYCTAHOBOK

27. 3ammTa 1 aBTOMaTHKa JIMHUH 3JIeKTponepeaadn

28. 3ammTa 1 aBTOMaTHKA 3JIEMEHTOB CTaHITUHN, TIOJICTAHITUS U
noTpeduTeneit AMeKTPHIECKON SHEPTuH (3alura

TeHepaTopoOB, TPAHC(HOPMATOPOB, ABUTATENCH U T.I1.)

29. IToHATHA 00 aBTOMAaTHYECKOM MOBTOPHOM BKitodeHHH (AIIB) 1
aBTOMATHYECKOH 9acTOTHOI pasrpy3ke (AUP)

30. Peanuzanus peneitHOM 3alUTH U CXeM aBTOMAaTHKU

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBas padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboTHI

Hazpanue
padoThI

[IpoBepsiembie
HWHIUKATOPBI
KOMITETEHIIUH

Copnep:xanue pabOTHI




P1 Kypcosas pabora OIIK-5-31;0I01K-5- | Tema kypcoBoii paboTs! "Pacuer cuctems! anexkTpocHabdxerus 1o 1000
V1;0I1K-5-B1 B" Bkimtovaer B cebs nBa 3aaanus: 1) Pacuer

ANEKTPUIECKUX Harpy3ok B cetu 10 1000 B. 2) Beibop ceuenus
MPOBOJTHUKOB U KOMMYTAIIMOHHBIX 3AIIUTHBIX allapaToB U

MPOBEpPKa MPUHSATHIX CEYSHUH MO TOMYCTUMOMN MOTEPE HANPSIKEHUSI.
KypcoBast paboTa, BEIITOJHEHHBI B COOTBETCTBUH C TPCOOBAHHUAMHU
IpefocTaBIsAeTCs Ha Kadenpy Ut npoBepku. [IpaBuibHO
BBITIOJIHEHHAs! KypcoBast paboTa MouekuT 3amuTe. [ly0nnynas 3ammura
KypCOBO# pabOTHI IPEeAyCMaTPUBACT TOKIA] 00YyJaIOIIerocs
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 pacyeTa; CBOOOJHOE BIaeHHEe METOANKOM pacueTa; KyJIbTypa opopMIIeHHs TOSCHUTENBHOM 3alliCKy;
CaMOCTOSITEIFHOCTH BBIBOJIOB. Bee 3TO cyMMHpPYeTCS B HTOTOBYIO OIICHKY.

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, COCTABUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TO, 371. anpec
JI2.1 | Konsinos MN.IL DIEKTPUYECKUE MAITUHBI: Mocksa: Briciias mikona, 2006,
y4eOHUK
JI2.2 | Cubukun 0.1, MoHTax, 3KcITyaTamnus u Hupexr-Menua, 2020, URL:
PEMOHT 3JIEKTPO0OOPYIOBAHHS http://biblioclub.ru/index
MPOMBILUICHHBIX TPEAIPHATHI
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
TpaXk1aHCKUX 3TaHHH :
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 |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
I1.4 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.5 | Microsoft Office 2007 Russian Academic OpenLicensePack NoLevel Acdmc
1.6 | bpayszep Google Chrome
1.7 Microsoft Teams
1.8 | WinDjView 2.0.2
1.9 | DjVu Solo 3.1
I1.10 |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 nabopaTtopust (xommbroTepHsIi | KoMmuiekt yueOHoi MebGenu Ha 12 mecT s oOydaromuxcs,

KJIACC)

12 crauMoHapHBIX KOMIIBIOTEPOB JJsl  CTYICHTOB, |
CTAIlMOHAPHBIN KOMIBIOTEp Ui TpernojaBarens (y BCex
BBIXOJL B HMHTEPHET), TMPOEKTOp, OJKpaH HACTEHHBIH,
KOMMYTAaTop, [OCKa ayIuTOpHas MeJoBas, BeO Kamepa
Logitech, moctym k OMOC VYuusepcurera MUCHUC dyepe3
nnyHEIA KabmHer Ha matdopme LMS Canvas m Moodle,
muneHsuonHsle  mporpammel MS  Office, MS  Teams,

antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCSA

B npounecce u3ydeHust JUCHMILTHBI BBIIENSIOT 1Ba BUIAa CAMOCTOSITENIBHON PaOOThl: ayJUTOpHAas 1 BHEAYAUTOPHAs. AyTUTOPHAas
caMoCTOsTeNIbHas paboTa 110 TUCIUILIMHE BRIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIperoaBatels. BHeaynnTopHas
caMocTosTeNbHas paboTa - mIaHupyemas yaeOHast pabota 00yJaromuMcs, BBIOTHIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPH METOANYECKOM PYKOBOJICTBE MPETO/IaBaTelisi, HO Oe3 ero HelmocpeaCTBEHHOro yyacTusi. CaMocTosITeNbHas padboTa, He




IpeIyCMOTPEHHas IPOorpaMMON yueOHOM JUCIUIIINHBI, PACKPHIBAIOIIEH M KOHKPETU3UPYIOLIEH ee coJiepikaHne, OCYIECTBIIeTCS
00y4aIOIMMCSI MHUIIMATUBHO, C LICJIbI0 PEaIn3alii COOCTBEHHBIX YUeOHBIX M Hay4HBIX HHTepecoB. s Gonee a3 pexkTrBHOTO
BBITIOJTHEHHS CAMOCTOATEIBHON pabOTHI 10 AUCIUIUIMHE NTPENOAaBaTeIbh PEKOMEHYEeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoJee paroHATbHYI0 METOANKY CAMOCTOSITENEHON pabOoThI, IEMOHCTPUPYET PaHee BEIOIHEHHbBIE 00yJaomuMucs paboTsl 1
T.1.. Bunpl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENbHOM paboThI, UX COJep KaHUE U XapaKTep MOTYT UMETh BapUaTUBHBIA U
I depeHIPOBaHHbINH XapaKTep, YIUThIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS MHINBHAYATBHO WM IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATENBHOM PabOTHI, yPOBHS CI0XKHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBHOM pabOThI
OCYILECTBIISCTCS B TIPEAEax BPEMEHH, OTBEJCHHOTO Ha 00s13aTeNbHbIC yueOHbIC 3aHATHS 110 JUCUUILIMHE Ha TPAaKTHYECKHUX,
T1a00paTOPHBIX 3aHATHSIX.




