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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

DJIIEKTPOCHADKEeHHEe COOCTBEHHBIX HYK/I CTAHIUMI
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Kypc 4
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Yacel Ha KOHTPOJIb 9 9 9 9
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PykoBonutens nonpaznenenus Maxupuna Pauca EBrenneBHa



1. HEJIX OCBOEHUA

1.1

Lenp npenogaBaHus TUCIHUIUIHHEL (JOPMHUPOBAHNE 3HAHUH B 0071aCTH TEOPUH U TIPAKTHKH AJIEKTPOCHAOKEHHS
COOCTBEHHBIX HYX].

1.2 | 3agaun JUCHMIUIMHBL: O3HAKOMIIEHHE CTYJEHTOB C OCHOBHBIMH TEOPETUIESCKUMH MOJIOKEHUSIMHU CUCTEM
ANEKTPOCHAOKEHUS, C JCHCTBYIOIINM 3aKOHOIATEIECTBOM B 00JIACTH SHEPTETUKH.
2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM IIPOI'PAMMbI
biok OIT: b1.B.JIB.04

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4arolerocs:
2.1.1 | ABromaTH3amus TErIoBbIX MPOIECCOB
2.1.2 | Merpouorus, cepTH(GUKAINS 1 TEXHIICCKHE H3MEPCHUS
2.1.3 | O0mas 3MeKTPOTEXHUKA U AIIEKTPHUUECKHUE MAILIUHBI

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK

npeanIecTByoOIIee:

221 [TonroToBka K MpoLeaype 3alIUThI U 3aIIUTa BBITYCKHOHN KBaTH(PUKAIUOHHONW PabOTHI

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH

KOMIIETEHIIUSAMHA
OIIK-5: Cnioco0eH NpoBOAUTH U3MePEHUsI JTEKTPHYECKHUX U HEITEeKTPHUUYECKHX BeJIUYMH HA 00bEKTaX TeMJI0IHEPTeTUKHU U
TeMI0TEeXHUKH
3HaTh:

OIIK-5-31 npHHIUITEI OpTaHU3AIN CHCTEM JIEKTPOCHAOKEHNS COOCTBEHHBIX HYXKA

YMmerb:

OIIK-5-Y1 BbIOHpaTh BEICOKOBOJIBTHOE 3IEKTPOOOOPYAOBAHUE CHCTEMBI COOCTBEHHBIX HYX ][

Baagers:

OIIK-5-B1 MCTOJUKAMU U3MEPECHUA DJICKTPUYCCKUX BCIUYUH Ha TCIJIOBBIX JICKTPOCTAHIUAX

4. CTPYKTYPA U COJAEPKAHUE

Kon
3aHATHSA

HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanne KM Bpinoan
TeM /BU] 3aHATUS/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIUI pecypcsbl padoTsI

Pazgen 1. O0mue cBeneHus
0 cHCTEeMAaX COOCTBEHHBIX
HYK/I 3J1eKTPOCTAHIMIA

1.1

[Ipenmer u 3amaun 4 2 OIIK-5-31 JI1.1 KM1 P1
nucuuIuiiHbl. OCHOBHBIC JI1.2J12.1

oIpeiesieHe, TEPMUHBL U JI2.2J12.3

onpenenenus. OCHOBHbIE J12.6 J12.7

TpebOBaHUS K TJIaBHBIM JI2.10

CXEeMaM IEKTPOYCTAHOBOK. o1

DaxTopbl, BAUAIOLIMUE HA
BBIOOp CXeM
3IEKTPOYCTaHOBOK.
OCHOBHBIE TPeOOBAHNUS K
3NEKTPOYCTAaHOBKAM:
HaJIeKHOCTb,
PEMOHTOIIPUTOTHOCTb,
orepaTHBHAs THOKOCTS,
SKOHOMHYECKas
11e1eCO00Pa3HOCTb.
Xapakrepuctuka
notrpeduTesnel COOCTBEHHBIX
HY)KJ Ha 3JIEKTPOCTaHIIUAX
pasmuaHoro tuna (TOL,
I'2C). /Jlex/




1.2 Pacuer anekrpuyeckux 2 OIIK-5-Y1 JI1.1J12.2 KM1 P1
Harpy3oK JJisi CUCTEMBbI JI2.3 J12.6
COOCTBEHHBIX HYX]T JI2.10
TEIJIOBOU 21
anextpoctanimu /I1p/

1.3 [Toppaznenenne MexaHM3MOB 30 OIIK-5-31 JI1.1J12.2 KM1 P1
COOCTBEHHBIX HYX]T OIIK-5-V1 JI2.3J12.6
3IEKTPOCTAHIIMY Ha OIIK-5-B1 JI2.10
OTBETCTBCHHBIE U 21
HEOTBETCTBEHHBIE.

Kareropuitnocts
notrpeduTenell COOCTBEHHBIX
HYX] Ha DJIEKTPOCTAHIIMAX.
00630p moTpeduTENEH
COOCTBEHHBIX HYX] Ha
ADC. /Cp/

Pa3gen 2. Cxemsl u
000py10BaHUE CHCTEM
3J1eKTPOCHAOKEeHU sl
cO0CTBEHHBIX HYK/
EKTPOCTAHIUH

2.1 OO61ue cBeeHus o 4 OIIK-5-31 JI1.1J12.1
IIPOEKTUPOBAHUM J12.2J12.3
ANIEKTPUUECKOHN YacTu J12.4 J12.6
CTAHI[UH U ITOJICTAHI[AMN. J12.10
CTPYKTYpHBIE CXEMBI. 21

IonHble U yIpoLCHHbIE
NPUHIMIHAIBHBIE CXEMBI.
OIEPATHBHBIE CXEMBI.
CTpyKTYpHBIE CXEMBI
pa3IUYHBIX BUJOB
anekrpocranuuii TOLI, KOC
u 'OC. CTpyKTypHBIE CXEMBI
nojctannuii. Betbop uncna n
MOIIHOCTH
TpaHchopMaTopoB
COOCTBEHHBIX HYX]I.

Be160op u mpoBepka
OCHOBHOTO
AIIEKTPOOOOPYIOBAHAS
MEKTPUIECKUX CTAHIIH U
nojctanuuii. Beibop u
MPOBEPKa KOMMYTAIIHOHHBIX
arnmnaparoB: BbIKJIIOYATENEH,
pa3zbeUHUTENEH,
OTHEIIUTENCH U
KOpOTKO3aMbIKaTemel. Beroop
1 TIPOBEPKa U3MEPHUTEIBHBIX
arnmnaparos:
TpaHc(hOpMaTOPOB TOKA U
HanpspkeHuH. Beidop
MPOBEPKA OTPAHUIUBAOIINX
PEaKTOPOB, Pa3psAHUKOB,
orpaHHYnTeNeH
nepeHanpspkeHui. Beibop
NpOBEpKa IIHHOIPOBOJIOB U
OIIOPHBIX M30JISITOPOB.
OCHOBHBIE BOIIPOCHI
KOMITAHOBKH CHCTEMBI
3IIEKTPOCHA0KEHUS
COOCTBEHHBIX HYXI. /JIex/




2.2 Be16op Tpanchopmaropa 4 2 OIIK-5-Y1 JI.1J12.1 KM1 P1
COOCTBEHHBIX HYX]I. J12.2 J12.3
Crennduka J12.4 J12.6
KOHCTPYKTHUBHOTO J2.10
Beimonnenns TCH. Uzydyenue 21
CXEM MPUCOEANHEHNUS
TCH. Mlp/

23 HccnenoBanue Moaenu 4 4 OIIK-5-31 JI1.1J12.2
BBICOKOBOJIBTHOTO OIIK-5-B1 J12.4 J12.6
TpanchopmaTopa /J1a6/ JI2.10

a1

2.4 TuroBbIe CXeMBI TUTAHUS 4 60 OIIK-5-31 JI1.1J12.1 KM1 P1
coOcTtBeHHBIX HYX1 ADC u OIIK-5-Y1 J12.2 J12.3
I'SC. KoncrpykruBHoe OIIK-5-B1 JI2.6 J12.10
BBITIOJTHEHHE €]
pacmpenenuTeaTbHOro
yCTpOHCTBa COOCTBEHHBIX
HYX]{ IS 3JIEKTPOCTaHLUH ¢
MOTIEPEYHBIMH CBSI3IMH H IS
6mounsix. /Cp/

Pasgen 3. Peneiinast 3amura
M AaBTOMATHKA CHCTEM
COOCTBEHHBIX HYK/
3IeKTPOCTAHIUH

3.1 OO01ue cBeieHus 0 penerHoM 4 2 OIIK-5-31 J12.2 J12.3 KM1 P1
3amuTe. TUbl peneiHon JI2.5J12.6
3alIUTHI, IPUMEHSIEMbIE Ha JI2.8 J12.9
MNUTAIONINX DJIEMEHTaX JI12.10
COOCTBEHHBIX HYXI. 21
Peneitnas 3amura
TpanchopMaTopoB
COOCTBEHHBIX HYX]I.

VYcerpoiicTtBo
aBTOMAaTHUYECKOTO BKITFOUCHHUS
pesepsa (APB). /Jlex/

32 Uzyyenue cxem peneiHoON 4 4 OIIK-5-Y1 J2.2J12.3 KMI1 Pl
3amuUThl TpaHcopmaTopa JI2.5 J12.6
COOCTBEHHBIX HYX]I. JI2.8 J12.9
W3yyeHue cxeM aBTOMaTHKH J2.10
CHCTEMBI DIIEKTPOCHAOKEHUS 21
COOCTBEHHBIX HYXK. Pacuer n
BBIOOP YCTABOK 3aIUTHI H
ABTOMATHUKH MMUTAIOIINX
anemenToB. /I1p/

33 YcerpotictBo ABP nuTaromux 4 61 OIIK-5-31 JI2.2J12.3 KM1 P1
aneMeHToB. Pacuer TokoB OIIK-5-Y1 JI2.5 J12.6
KOPOTKOI'O 3aMbIKaHUS Ha OIIK-5-B1 JI2.8 J12.9
IIMHAX COOCTBEHHBIX HYK/I. J12.10
Pacuer TokoB camo3amnycka 21
nBurareneit. OnpeneneHue
YCTaBOK MaKCHUMaJIbHOU
TOKOBOH 3aIlUTHI €3 mycka
0 HATIPSDKEHUIO H C ITyCKOM
1o HanpsbkeHuto. Pacuer
napamMeTpoB
TG PEpeHINATEHON 3alIUThI
TCH. /Cp/

5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASA padoTa, TecT, KOJJIOKBHUYM, 3K3aMeH U T.I), BONPOCHI JJIs
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KontponrHoe E[dioie}?ﬂeMHe B
KM P — JTAKATOPBI OTIPOCHI JUTSI TIOJTOTOBKH

KOMIETEHIIAHN




KM1

DK3aMeH

OIIK-5-31

Bompocs! k 9x3aMeny

1. OcHOBHBIE TPeOOBaHUS K TIIABHBIM CXEMaM
3JIEKTPOYCTAHOBOK.
2. ®DaxTOopbl, BIUAIOLINE Ha BEIOOP CXEM JIIEKTPOYCTAaHOBOK.

OCHOBHBIE TPEOOBAHMU K HEKTPOYCTAHOBKAM: Ha&KHOCTb,
PEMOHTONIPUTOAHOCTD, OTICpAaTUBHAA FI/I6KOCTI), OKOHOMHYCCKaAA
1e7IeCO000Pa3HOCTb.

3. XapakTepHucTHKa HOTPeOUTENE COOCTBEHHBIX HYX Ha
ANEKTPOCTaHIMSIX pasziamaHoro Tumna (TIL], I'D9C).

4. Pacuer amexTpuueckuxX Harpy3oK AL CHCTEMBI COOCTBEHHBIX
HY)KJI TEIIOBOM NIeKTPOCTAHINU

5. INoppasneneHne MEXaHN3MOB COOCTBEHHBIX HYX]I
SIIEKTPOCTAHIIMU Ha OTBETCTBEHHBIC H HEOTBETCTBCHHBIC.

6. KateropuitnocTs morpebuteneil coOCTBEHHBIX HYXI Ha
JNIEKTPOCTAHIIUSAX.

7. CTpyKTypHBIE CXEMBI 3JICKTPUIECKOI YacTH CTaHINH H
HOJCTaHIUH.

8. CTpyKTypHBIE CXEMBl Pa3IMYHBIX BUAOB AIEKTPOCTAHNIUI
TOL, KOC uI'2C.

9. CTpyKTypHBIE CXEMBI MTOACTAHLIUN.

10. Be160p uncia ¥ MOLTHOCTH TpaHC(HOPMATOPOB COOCTBEHHBIX
HYX]I.

11. Br160p 1 poBepka OCHOBHOTO 3JIEKTPOOOOPYTOBAHUS
NEKTPUUECKUX CTAHIUM U OACTaHIIMHI.

12. Br160p 1 mpoBepka KOMMYTAIIMOHHBIX allapaToB:
BBIKJIIOYATENEH, pa3beAMHUTENEH, OTAENUTENEH U

KOPOTKO3aMBbIKaTENEH.

13. Be160p 1 mpoBepka M3MEpUTEIBHBIX allapaToB:
TpaHc(hOPMAaTOPOB TOKA U HANPSHKECHUH.

14. Br160op 1 poBepka OrpaHHYHBAIONIAX PEAKTOPOB,
pa3psaIHUKOB, OTpaHUYMTENEH IEPEHAIPSKECHUI.

15. Br160p 1 mpoBepka MUHOMPOBOJIOB U OMIOPHBIX U30JIATOPOB.
16. KOMIOHOBKH CHCTEMBI 3JIEKTPOCHA0KEHNSI COOCTBEHHBIX
HYXI.

17. Br160p TpanchopMaTOpa COOCTBEHHBIX HYXI.

18. TunoBsle cxeMbl nuTaHus coocTBeHHBIX Hy)a ADC u I'DC.
19. KoHCTpYKTHBHOE BBIIIOJIHEHUE PACIPENEIUTEIBHOTO

YCTPOHUCTBA COOCTBEHHBIX HYX[ JUIS 3IEKTPOCTAHIIUH C TOTIePEYHBIMU
CBSI3SIMU U JJIs OJIOYHBIX.

20. Tunel peneiftHON 3alIUThl, TPUMEHSIEMbIE Ha MUTAIOLINX
ANIEMEHTaX COOCTBEHHBIX HYX]I.

21. Perneiinas 3amuTa TpaHC(hOPMAaTOPOB COOCTBEHHBIX HYX.
22. YCTpoHCTBO aBTOMATHUYECKOTO BKIOUEHUsT pe3epBa (APB).
23. Pacder 1 BBIOOp YCTaBOK 3aIUTHl U aBTOMATHKH ITHTAIOIIAX
SIIEMEHTOB.

24. VYcerpoiictBo ABP nmuTaromumx 31eMeHTOB.

25. Pacuer TOKOB KOPOTKOTO 3aMBIKaHHs Ha IIMHAX
COOCTBEHHBIX HYX]I.

26. Pacuer ToxoB camo3zanycka JBUTaTENeH.

27. OmnpeneneHre yCTaBOK MaKCHMMAIIbHOI TOKOBOH 3aIUTHI O3
MyCKa M0 HANPSHKSHUIO U C TIYCKOM I10 HATIPSHKSHHIO.

28. Pacuer mapamerpoB nuddepenimansaoi 3ammter TCH.

5.2. Ilepeyenn padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

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

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemsbie
WHIUKATOPBI
KOMITETCHITUIA

Coneprxanue paboThl




P1 Kypcosas pabora OIIK-5-Y1;0IIK-5- | KypcoBas pabota Ha Temy «IIpoeKTupoBaHUE CHCTEMBI

Bl INMEKTPOCHAOKEHHST COOCTBEHHBIX HYX]] JJIEKTPOCTAHIINH
(TocTaHIum)»

Lemsro KypcoBoit pabOTHI SIBISETCS MPOESKTHPOBAHUE CUCTEMBI
9NEKTPOCHA0KEHHSI COOCTBEHHBIX HYX]I DJIEKTPOCTAHIIUN

(moncraHym).

Beenenue

1. OO6mast xapakKTepUCTUKA dJCKTPOCTAHIUN (TTOICTAHIINH )

2. Pacuer Harpy3ok

3. Be160p 1 9nciia MOITHOCTH TPaHC(HOPMATOPOB COOCTBEHHBIX
HYX]T

4. Pacuer TOKOB KOPOTKOIO 3aMbIKaHHS

5. BE160p BEICOKOBONBTHOI! anmaparypsl

6. Bb160p MIUHOIPOBOIOB U MPOBOTHUKOB

3akioueHune

CIIHCOK UCITOJIE30BaHHBIX HCTOYHUKOB

KypcoBas paboTa mo TUCHUIIIMHE BBIMOIHACTCA 110 BapUaHTaM

5.3. OueHo4HbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

3K3aMCHaLlI/IOHHbIl71 OUJICT 1O JUCHUIIIIMHE BKIIHOYACT B ceOs ABa TCOPECTUUCCKUX BOIIPOCHI U 3a/lavdy I10 TEMaM, U3JI0KCHHBIM B 4
pazznene nanao# PI1JI. bunets! xpaHsaTcs Ha Kaeape U YTBEPKICHBI €€ 3aBEAYIOIIHM.
IIpumepsl 3a1a4 Ha SK3aMEH:

KOMHLEOTepHOC TECTUPOBAHUC 10 pasaciiaM AUCHUIIIMHBI

OnexTpuueckas MOACTAHIMSA — 3TO. ..

JNEKTPOYCTAHOBKA, MPeIHa3HAYEHHAs IS IIPUEMa U TPeoOpa3oBaHMs AEKTPUUECKON SHEPTHN
3NIEKTPOYCTaHOBKA, B KOTOPOH IMPOU3BOJUTCS, TPE0OPas3yeTcst, MOTPEOISeTCs SIEKTPOIHEPTHs
3IIEKTPOYCTAHOBKA, TIPON3BOIAIIAS HIEKTPUIECKYIO U TEIIOBYIO SHEPTHIO

B coctaB EDC P® He BXOAUT 00beJMHEHHAS SHEPTEeTHIECKAs CHCTEMA
VYpana

Cubupnu

Bocroka

Cesepo-3amnana

CesepHoro Kaskaza

[TprHIMIIBI HOCTPOECHHS CXEM BIIEKTPOCHA0KEHUS
OTKa3 OT XOJOAHOTO Pe3epBa

pasnenbHas paboTa THHUHA U TpaHCHOopMaTopoB
1enecooOpa3HoCTb

HaJIeXKHOCTh

IITyOOKO€ CeKIMOHNPOBAaHHE

KI KaTeropuu 1o CTCICHU 6CCHCpe60ﬁHOCTH 3H€KTPOCH36)KGHI/I$[ OTHOCATCA 3JICKTPONIPUCMHUKHU
IEPEPLIB B 3J'ICKTPOCH8.6>K€HI/II/I, KOTOPOC BJICUCT 3a c0001i 00s13aTeTIFHOE OTKITFOUCHHE 060pyJIOBaHI/IC
OITaCHOCTH JIJIS )KM3HHM JIFOASH

KOPOTKHUE 3aMbIKaHU L

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

aBTOMAaTUYECKOT0 BKIIOUEHUs pe3epBa

BBINOJIHEHUS ONIEpalluil JUCIIETYEPOM

I'my6Gokoe ceKkImoHUpOBaHNE MPUMEHSIETCS IS
YMEHBILIEHHS CONTPOTUBIICHHS

oOecrieyeH s 1 TTOBBIMICHHUS HaISKHOCTH
YMEHBILIEHUS KOJIMUECTBA IEKTPUUECKUX alllapaToB

[MuTanne KPYMHBIX U 0CO00 KPYITHBIX MPEIIPUATHIA BHIOJHSIIOT HAIPSHKSHUEM
110 kB

220 xB

6 xB

330 kB

500 kB

35kB




Pacuer Harpy3ok npou3BOIUTCS

TIOCJIE COCTABIICHUS CXEM JIEKTPOCHAOKCHNUS
Ha 3aKITIOYUTENIFHOM CTa U1 IPOSKTHPOBAHUSL
Ha Ha4YaJbHOHM CTaIMU MPOEKTUPOBAHUS

Hcxonnble aaHHbIE U1 OIPENENICHHS HATPY30K
TeHepalbHbIN IIaH

BEIOMOCTb Harpy3ok

cxema

YCTaHOBIIEHHAS MOIHOCTb

K023(h pUIIMEHTBI

YacroTa BpalieHud TypOOreHepaTopa, Py YMCIIe map MOJICOB p=2
750 06/MuH

300 06/MuH

1500 06/MuH

3000 06/MuH

1000 o6/Mun

CuoBble TpaHC(HOPMATOPHI U aBTOTPAaHC(HOPMATOPHI IPEeTHA3HAYCHBI
JUIS TIOHWKEHHS HAIIPSKEHHS U TOKa

JUISL IOBBIILICHHS HATIPSDKEHHS U TOKa

UL TIpeoOpa3oBaHMsT HATIPSKCHIS

JUIs IpeoOpa3oBaHUs TOKA

JUIsl IpeoOpa3oBaHust BHEPTHU € OHOTO HANPSDKEHHS Ha PYroe

MomrHocTs Tparchopmatopa ['TIIT onpenemnsiercs

AKTUBHOU Harpy3Koil MpeNpusaTHs U PEAKTUBHOU MOLIHOCTBIO CUCTEMBI
pEaKTHBHON Harpy3Koi MpeAnpusTHs U PEaKTUBHON MOLTHOCTBIO CUCTEMBI
AKTUBHOM Harpy3Koil NpeanpusTHs U IOJTHON MOIHOCTBIO CUCTEMBI

HauBbirogneiiimas MOIIHOCTH TpaHCHOPMATOpPa 3aBUCHUT OT
BEIIMYMHBI XapakTepa rpaduka EKTPUIECKON Harpy3Ku
JUIMTEIILHOCTU HapacTaHUs Harpy3KH 110 rojam

YHCJIa YaCOB PAOOTHI MPEATIPUATHS

CTOMMOCTH 3NIEKTPOIHEPTUU

3apIuIaThl 0OCITY)KUBAIOIETO MIEPCOHANA

Yucio nexoBbIX TpaHC(HOPMAaTOPOB ONpeAeIsieTcs

THUIIOM TpaHc(hopMaTopa

€IMHUYHOW HOMUHAIFHON MOIITHOCTBIO TpaHchopMaTopa
K03 GHULIHEHTOM 3arpy3KH TpaHchopmaTopa
TeMIepaTypoi Bo3ayxa

BrixrouaTeny Harpy3oK MmpeaHa3HadeHbl 115
KOMMYTAI[i{ HOMHHAIIbHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEXKIMAaX

Pa3zpenuHUTENN IpEJHA3HAYCHBI IS

CO3JIaHUs BUJMMOTO pa3pbiBa MPHU PEMOHTE ATEKTPOOOOPYITOBAHHS
KOMMYTaIUH JIOOBIX TOKOB

ABTOMATHYECKOTO OTKJIFOUCHHUS TOKOB

TepeBoJia C OJIHOM NapajuIelbHOM BETBU Ha IPYTIyIO

Pa3zweguHUTENN BRIOUPAIOT IO

HOMHHAJIBHBIM ITapaMeTpam

Harpy3Kke BTOPUYHBIX LieHen
JEKTPOAUHAMHUYECKON U TEPMUUECKON CTOMKOCTHU
XapaKTepUCTUKE TOKOOTPAHUUCHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beANHUTEINM. .
pyOsimero Tuna

MOJIBECHOTO THIIA

TOPU30HTAIIBHO - TOBOPOTHOI'O THIA

KaTsIIero TUIa

BAaKyyMHOT'O THIIa




Pa3zpeqHUTENSIME HE JOIMYCKACTCS BBIMOJIHSITE CICIYIOLINE OTICPAIIH
OTKITIOYCHHUE U BKITIOUCHHE HEUTpasel TpanchopMaTopOB B JIFOOBIX PEKIMAX
CO3/1aHUE BUAUMOTO Pa3phbiBa B OTKIFOUEHHOH IEKTPUIECKON LenH
OTKJIFOUCHHUE U BKIFOUCHHUE 3aPsIHOTO TOKA [IHH

OTKJIFOYEHHUE TOKa Harpy3ku 110 15 A npu Hanpspkenuu o 10 kB
OTKITIOYCHUE TOKA KOPOTKOTO 3aMBIKaHHSI

PazbenuHuTENN BBIOMPAIOT 11O

HOMHUHAJIbHBIM I1apaMeTpaMm

Harpy3Ke BTOPUYHBIX LiEHen
3IEKTPOAMHAMUYECKON U TEPMUYECKON CTOUKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUEHUS

KopoTko3ambIkaTens - 3T0 KOMMYTaLUOHHBIN alNapar...

NpeHA3HAYCHHBIH T OTKJIFOUECHHS JIEKTPUYECKON LIeNH B HCHOPMAJIBHBIX PEXUMax padoThl TpaHc(opmaTopa
IpeaHa3HAYEeHHBIN JUIsS OTKJIIOYEHUS MEKTPUUYECKOH LeNH IPU KOPOTKOM 3aMbIKaHUU

TpefHa3HAYEeHHBIN U CO3JaHUs NCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHUS B IIEIH TPaHC(HOPMATOPA IIPH BUTKOBOM 3aMbIKaHHIH
BHYTPH TpaHC(HOpPMAaTOpa C LEIbIO €ro JaTbHEHIIEro OTKIIOUCHUSL

€ CaMOBO3BpAaTOM NpeIHa3HAYEHHBIN [T CO3[aHuUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHsI IPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
IIpeIHa3HAYEeHHBIN JUIs yIPABICHUS JEKTPUIECKOH LENbo IPU KOPOTKUX 3aMbIKAHHUAX

Otaenurenu nperHazHaueHbI

JUISL py9HOTO OTKITIOUEHHS 00ECTOUEHHBIX IIeTeH

JUIS Py4HOI'O OTKJIKOUEHHMs LeNel 0 Harpy3Kou

JUTSL aBTOMATHUYECKOTO OTKIIFOUEHHsI 00€CTOUEHHBIX Lernel
JUIS AMCTAHIIMOHHOTO OTKIIIOUEHHUS LieTiell ¢ Harpy3Koi
JUTsl aBTOMAaTHYECKOTO OTKIIFOUEHUS IIeTiel 1101 Harpy3Koi

OtaenuTenb OT pa3beAMHUTENS OTINYACTCS
rabapuTamMu

CTII0COOOM TalIeHus Tyru

IUIOCKOCTBIO JBMKEHUS HOXKEH

KOHTAaKTHOM CHCTEMOM

TIPUBOJIOM

B otxmrouaronux annapatax g0l kB He npuMenseTcs crnoco0 rameHus Jyru
JIBIDKEHHME AYTH B MarHUTHOM I10J1€

MHOTOKPATHBINA Pa3pbIB LENU TOKA

ralleHue IyTU B y3KUX LEMIX

YIAJTUHEHNE TYTH

JIeNIeHUE JIMHHOM AYTH Ha psii KOPOTKUX

ABTOMAaTHYECKKE BBIKITFOUATEIH TPUMEHSIOT B AJICKTPOYCTAaHOBKAX
no 1 xB

1o 6 kB

no 10 kB

BrikimrouaTeny Harpy3oK MmpeaHa3HadeHbI 15
KOMMYTaIlill HOMUHAJIBHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEHKIMAX

Crioco0b! rameHus eKTPUUECKOr Ayru UCTIoNb3yeMble B anmnapaTax 1o 1000 B

TralIeHue YT B ra3ax BHICOKOTO JIABJICHHUS, ABIKEHHUE JYTH B MArHUTHOM MOJIE, YIUIMHEHUE IyTH

YIUTMHEHHE TYTH, IBIDKCHNE TYTH B MAarHUTHOM IIOJIE, TAIlleHNe TyTH B BaKyyMe

raiieHue IyTd B BaKyyMe, YIUIMHEHUE AyTd, JBIKEHIE IyTd B MATHUTHOM IOJIe

JieJIeHne JUIMHHOW IYTH Ha PsiJi KOPOTKHX, TallIeHue YTy B Macile, y/UIMHEHNE ayra

VIUTHHEHHE TYTH, IBIKCHHE TYTH B MAaTHUTHOM II0JIE, JACICHNE JUTHHHOW JTyTH Ha PsiT KOPOTKHX, TAIlICHHE TYTH B Y3KHX IIEIX

Jn1s rarieHus SIeKTpUYecKoi Iyru B anmnaparax 1o u Beie 1000 B ucnons3yercs
TralieHue B dIerase

ramieHue IyTy B Macie

ralieHne IyTy B BaKyyMe

ralieHue YTy 3a CYeT CHHXPOHHU3AMA MOMEHTA OTKIIFOUEHHs ¢ O€CTOKOBOM May3oii
TanIeHue yra B y3KUX MIETSIX, YATHHEHNE TyTH

W3mepurensHble TpaHC(HOPMATOPHI TOKA MPETHA3HAUEHBI IS




N3MEPEHUS IEPBUYHBIX TOKOB
HU3MEPCHUA BTOPUYHBIX TOKOB
Hpeo6pasoBaHI/m NEPBUYHBIX TOKOB B CTAHAAPTHBIC BTOPUYIHBIC

M3mepurenbHble TpaHcHOpMaTOPB TOKA BEIOUPAIOT
10 HOMHMHAJIbHBIM ITapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U MIEKTPOAUHAMHYECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPaHUIEHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

HH}I CHMIKCHUS TEMIICPATYPHI IJIABJICHUS BCTAaBKU B MPEAOXPAHUTEIIAX C HAIOJITHUTEIIEM UCTIOJIb3YCTCA
MeTautypradeckuii 3p(exT - Ha MOJOCKK MeIH HAIasHbI IAPHKH 0JI0BA

TPOPE3H, YMCHBIIAIOIINE CCUCHUE

YCTaHaBJIUBAIOTCA MapaICJIbHBIC TIJITAaBKUE BCTABKU U3 PA3HBIX MaTCpUaIOB

MUIACTHHBI [IEPEMEHHOTO CEeUCHHSI

HaII0JIHUTCIIb, KOTOpBIﬁ IpU ralliICHUU Oy’ OKUCIACTCA (_peaKI_[I/ISI MMPOTCKACT C MOIVIOIICHUEM BHCPFI/II/I)

B kauecTBe Marepuaia riaBkoi BctaBku npenoxpanureneit tuna IIKT ucnons3yror
cepebpo, afOMUHUN

aTIOMUHWH, CTaITb

MEb, ATIOMUHUNA

MeJib, CTalb

MeJib, cepedpo

IIpuMeHeHne KaKUX IUIaBKUX BCTABOK pa3peruactcsi?
KaJTHOPOBAHHBIX

HEeKaTHOPOBAaHHBIX

nro0oro TUma

B 3aBHCHMOCTH OT CUTYaIlHU{

Kak cnegyer BeIOMpaTh IpeIOXpaHUTETH?

M0 OTKJIIOYaroMIell cnoco6HOoCTH

0 BKJIOYAIOIIEH CIOCOOHOCTH

IO MPEeAEIbHO NOIYCTUMOMY TOKY, BOSHUKAIOILIEMY NP BKIOYeHUH Ha K3

BrI00op cxeM 3MeKTPOCHA0KEHUS 3aBUCHT OT
KaTEerOpHH NOoTpeduTeneit

pacyeTHO MOIIHOCTH

YAQICHHOCTHU OT UCTOYHUKA IMUTAHUS
KOJINYECTBA [TOACTAaHLIUI

PO3bI BETPOB

PazpnenbHast pabora IMHUIN U TpaHCHOPMATOPOB IPUHUMAETCS
C IIEJIBIO YBEJIMYCHHUS COTIPOTHBIICHUS 1, yMEHBIICHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYTOBAHUSL

YMEHBLIECHHUS NOTEPh

CeueHns MPOBOJIOB | KW Kabenel BRIOMpAtoT
MO TEXHUYECKUM YCIOBHIM

0 Ha/ISKHOCTH

M0 S5KOHOMHYECKHM YCIIOBHUSIM

KaIlMTaJIbHBIM 3aTpaTaM

CeveHust IPOBOJOB U KU Kabenell BEIOUPAIoT
10 CTI0CcO0y MPOKITAAKA

10 HOMHWHAJIbHOMY HAIPSXKECHUTO

0 CTOMMOCTH

110 MTOTCPSIM HAIIPSAKCHUSA

Jlunust u3 kabesel, npeIHa3HaYeHHAs [UIs IePeIav ICKTPOIHEPTUU HA PACCTOSHIE HA3bIBACTCS
KaOeIbHbIN KaHal

KaOeapHasT THHUS

kabenpHas TpaHIIIes

Ka0OeabHas dcTaKaa

Pacmudpyiite mapky cunosoro xabens ACB 3*95
TPEX>KWIbHBINA Kabeb CO CBUHIIOBOM 000JI0UKOH ¢ METHBIMH KHJIAMH, TUIOIIAABIO ceueHus 95 Mm2




JIBYXKUIIbHBIN KaOellb CO CBUHLIOBON 000JI0YKON C MEAHBIMHU KUJIaMH, TJIOUIAIbI0 cedeHus 95 Mm2
TPEX>KUIBHBIA Ka0esb CO CBUHIIOBOM 000JI0UKO# ¢ aTFOMUHHEBBIMHU JKUJIAMH, TUIOIIAJIbI0 CeYeHHUs 95 MM2

TexHUYECKHE YCIOBHS BEIOOpA CCUCHUH BO3IYIIHBIX M KAOCIBHBIX JIMHUI
MO HAarpeBy PacyeTHBIM TOKOM

YCIIOBHSIM KOPOHUPOBAHHUS

MEXaHUYECKOU MPOYHOCTH

KaIlMUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTI'O BblJeIeH s Tera TokoM K3

CTIoco0aM MPOKIIAAKN

NOTEPSM HalpsHKEHHS B HOPMAIbHOM U IIOCI€aBAPUMHOM PEeXKUMaxX

BLI60p O9KOHOMHUYECCKHU uenecoo6pa3H0r0 CCUCHUSA MTPOU3BOIAT
110 HOMHWHAJIBHOMY HAIPSAKECHUIO

10 SKOHOMHUYECKOH MIOTHOCTH TOKa

IMPUBCACHHBIM 3aTpaTamM

IO HArpeBy paCc4€THbBIM TOKOM

B 3aBuCMMOCTH OT Ha3HAYEHUS LIMHOIPOBOBI TOAPA3IACIIIOTCS
Ha MarucTpaibHble

Ha paclpeenuTeIbHbIe

Ha aBapuiiHbIe

Ha TPOJIIEHHbIE

Ha OCBETUTEIIbHBIC

Ha CMeIlIaHHbIe

ITpu Toxax 6osee 3000 A mpu CASTYIOMIUX CEUCHUSIX MPUMEHSIOT IIHHBI
KOopoOUaThIe

MPSIMOYTOJIBHBIE TPEX MOJIOCHBIE

HPSMOYTOJIBHBIC IBYX TTOJIOCHBIE

KpYIJIble
IPSMOYTOJIbHBIE OJHOIOIOCHBIE

TpanchopMaTOpbl TOKa He BHIOUPAIOT 110 CIICAYIOIIEMY YCIOBHIO
0 KJIACCY TOYHOCTH

0 TOKY

10 BTOPUYHOM Harpyske

110 HaHpH)KCHI/I}O

10 OTKJIIOYAFOIIEH CIIOCOOHOCTH

W3mepurenbHbIe TPaHC(HOPMATOPEI TOKA BEIOHPAIOT
10 HOMHHAQJIBHBIM IIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMHICCKON CTOUKOCTH
10 XapaKTEPUCTHKE TOKOOTPAHHICHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

TpanchopmaTops! ToKa pesHa3HaYCHbI

UL IpeoOpa3oBaHusI HEPBUYHOTO TOKA /10 3HAYCHUH Hanbouee yIoOHBIX UII H3MEPUTEIBHBIX IPHOOPOB

JUISL OT/EJICHUS IEPBUYHBIX IeMel OT BTOPHYHBIX

JUIsl IpeoOpa3oBaHusl TOKa B IEPBUYHBIX LIETISX

JUTs IpeoOpa3oBaHusI MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHYHH M JUTS OTJCICHIS IEPBUYHBIX [EMTe OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS TIEPEMEHHOTO TOKa

Kaxkye cxeMbI IPIMEHSIOT IIPH PABHOMEPHOM PACIIpeeIICHIH HArPY3KH N0 TUIOMIaIn?
paauatbHbIC

MarucTpajibHbIe

CMeEIIaHHbIC

KOJIBIIEBBIC

pacrnpenenuTeIbHbIe

Kakune cxeMbl JJIEKTPUIECKUX CeTeH MPUMEHSIOT MPY HAIWYHUU TPYII HArPY30K C HEPAaBHOMEPHBIM PACIIPEICICHUEM UX TI0
IUTOMIAIN mmexa?

pazmanbﬂme

MarucTpajibHbIe

CMCIIIAaHHBIC

KOJIBLICBBIC




Kaxumu moctonHcTBaMu 0071a1al0T MarkCcTPaabHBIE CXEMBI DJIEKTPHUUECKHUX CEeTeH?
HaJEXKHOCTh

MpOCTOTa

JIeIIeBU3HA

BBICOKast THOKOCTE CETH

BCE MEPEUYHCIICHHOE

Kaxumu HegoctaTkamMu 001aJar0T paguaabHble CXeMbI?
HEPKOHOMUYHOCTH

OTpaHUYEHHAs THOKOCTh CETH

HeOOoIbIIast HaEKHOCTh

I'onoBo# pacxoa MEKTPOIHEPTUH NPENIPUATHEM YUUTHIBACTCS
MOJIHOHM pacyeTHON MOIIHOCTHIO

YCTaHOBJIEHHOH MOLIHOCTBIO

CPEIHET00BOM MOLHOCTHIO

T'omoBoe unciio 9acoB pabOTHI MPEAPUATHS 3aBUCHUT OT
MOIITHOCTH MOTpeduTenei

KaTeropuy HaJeXKHOCTHU B 3JIEKTPOCHA0KCHUH
CMEHHOCTH TIPEATIPUATHS

Xapaxrepa IIPOH3BOACTBA

TEXHOJIOTUYECKOT0 Ipoliecca

B kakux ciaygasx 000CHOBAaHO COOPYXEHHE 3aKPBITHIX TOACTAHINH?
IpPU CTPOUTENBCTBE MOACTAHIUH ITyOOKOTO BBOJA

IPH PACIIOIOKCHUM HA CEIMTEOHON TEpPUTOPHHU ropoa

B 30HaX POMBIIIUIEHHBIX YHOCOB

HpU HEOOXOUMOCTH CHIDKEHUSI yPOBHS IIIyMa

HET BEPHOTO OTBETA

Jomyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOA0B HAa OPY 35 kB u BbilIe?

HE JOIyCKaeTcst

Jommyckaercs Ha Bcell Tepputopuun OPY

JIOIIyCKaeTcs TOJIbKO HaJl OLUMHOBKOM, €CIIM 30HBI 3aIlIUThI CTEPIKHEBBIX MOJIHUEOTBOIOB HE 3aKPBIBAIOT BCIO Teppuroputo OPY
JIOIIyCKAeTCs TOJIbKO HaJl CEKLMAMU U HIMHAMH

Kommiencupyromue ycrpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS MIPH OMPEEIICHUH TOJTHONW pacuyeTHOW MOIIIHOCTH, IPUMEHSETCS
JUIS1 KOMITEHCAIIMH €EMKOCTHBIX TOKOB

JUISL KOMITEHCAIIMM pEaKTUBHOM MOIITHOCTH

JI71s1 KOMIIEHCALIMH TTOTEPh MOIITHOCTH

Onpenenenue MOIHOCTH KOMIICHCUPYIOIINX YCTPONCTB B CETH HampsbkeHueM 1o 1 kB ocymecTsusiercs o
yCIIOBHIO OanaHca peakTUBHOM MOIIHOCTH Ha mrHax HH nexosbix TIT

YCJIOBHUIO OayaHca akTUBHOW MOITHOCTH Ha muHax [TIIT

yCIIOBUIO OanaHca 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.

Kpurepun oneHrBaHMS OTBETa HA SK3aMEHE

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 JeNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJeeT TEPMHUHOJIOTUEN, IPOSBIIAET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATEINEHOCTHIO U3IIOKEHNS, AENNaeT OMINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
MperoiaBaTeNeM.

IIpu noBeneHnu 3k3aMeHa B (hopMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPUAMH OLIEHKHU SIBIISIOTCS:

«OTIIMIHOY: TIosrydeHue ot 70 1o 100 % 6ayutoB 1Mo TECTY NMPH BHIMOJIHEHHN TECTA 32 PETIAMCHTHPOBAHHOE BPeMsI

«XOpOIIOy: mojrydeHune ot 51 10 69 % 6ayuIoB 1o TECTy NPH BHIITOJHEHUH TECTA 32 PETTIAMEHTHPOBAHHOE BPEMs
«yIOBIETBOPUTEIbHOY: MoiydeHue oT 31 10 50 % 6aiioB Mo TecTy IpH BHIIOTHEHUU TECTa 32 PErTaMEHTUPOBAHHOE BpeMs
«HEYJIOBIETBOPUTENBHON: MONTydeHne Hike 30 % 0ansoB 1o TecTy NpH BBIIONHEHUH TECTA 32 PErIaMEHTHPOBAHHOE BpEMS
ITpoxoxeHne KOHTPOIFHOTO MEPONPHUSATHS 10 CAaYe SK3aMEHa CUNTACTCS BBIIOJHEHHBIM YCIEIIHO, €CIU IIPH €T0 OICHUBAHUH
MOJy4YeHa OIEHKA HEe HIXKE «YHIOBICTBOPHTEIHHOY.

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 aAPEC

JI1.1 | Adonun B. B. DNeKTprUUEecKre CTaHIIUH U TamOoB : TamOGOBCKU# rocy1apCTBEHHBIN
TOJICTAHIINH : yIeOHOe texunueckuit yausepcuret (TI'TY), 2015
nocobue mocodue : B 3 gacTax r., https://biblioclub.ru/index.php?

page=book&id=444619

JI1.2 | 10. 1. Cubuxun DneKTpuuecKre MOACTaHINN: Mocksa ; bepnun : JJupexr-Menua, 2020
yueOHOe ocobue s r., https://biblioclub.ru/index.php?
BBICIIIETO ¥ CPEJTHETO page=book&id=575048
npodeccroHaIBEHOTO
00pa3oBaHus

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec
JI2.1 | Cubukun FO.[1. MoHTax, 3KcITyaTanus u Hupexr-Menua, 2020, URL:
PEMOHT 2JIEKTPO0OOPYIOBAHHS http://biblioclub.ru/index

HPOMBIIUICHHBIX TPEAIPUSITHI
W YCTaHOBOK: Y4EOHHK




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.2 | Cubukun 0.1 OCHOBBI NIEKTPOCHAOKCHUS Mockga ; bepnun: upexr-Menua, 2014,
00BEKTOB: yueOHOe mocodre http://biblioclub.ru/index.php?
page=book&id=229842
JI12.3 | B.1.Kynpun, DnekTpocHabX)eHne M.: Ternorexuuk, 2017,
O.A.Bbymyesa, P.E MIPOMBIIIIEHHBIX
MaxupuHa u zip. NpeAnpHUsITUN: KHUTA ]!
Y4eOHUK
JI12.4 | beicrpunkuii I.O., OnekrpocHabxenne. CHIIOBbIC Mockga: FOpaiir, 2021,
Kynpur b.1. TpaHc(opMaTopsl: YdaeOHOE
nocobue
JI12.5 | Xpennukor A. IO. OKcIuTyaTaus peaenHon Mockaa ; bepnun : Jlupekr-Menua, 2021
3aIUTH © ABTOMATHKH : T., https://biblioclub.ru/index.php?
y4e0HO-METOANIECKOE page=book&id=614678
nocobue
JI2.6 |H. B. Konmomuen, H. P. | Pexxumsl paboTsl 1 Towmck : U3marensctBo ToMckoro
ITonomapuyxk, I'. A. AKCIUTyaTalus MOJINTEXHUYECKOTO YHUBepcurera, 2015
Enrnna AIIEKTPOOOOPYIOBAHNUS T., https://biblioclub.ru/index.php?
JJIEKTPUYECKUX CTAHLIUM: page=book&id=442113
yuebHoe nocodue
JI2.7 |M. A. Kynapes, B. 1. | BeiGop anekTpoo6opyaoBaHus HoBocubupck : HoBocubupckuit
Kirouenosuy, B. K. 1 pa3paboTKa TIIaBHOI CXeMBI roCyIapCTBEHHBIN TEXHUYECKUI
Tepexos, U. U. TEIJIOBOM AIEKTPUUECKOMN yHuBepcurert, 2018 r., :
JIuTBHHOB CTaHIMU : y4eOHOe mocodue https://biblioclub.ru/index.php?
page=book&id=576581
JI2.8 |/ B. E. I'ma3sipus, A. BerInonHenye nponosbHbIX HoBocubupck : HoBocubupckuit
A. Ocunues TG PepeHINATEHBIX 3aLIAT roCyJapCTBEHHBIM TEXHUYECKHUI
9MEeKTPOOOOPYIOBAHUS yHuBepcurer, 2017 .,
ANEKTPUICCKUX CTAHIUHN U https://biblioclub.ru/index.php?
MOJICTAaHIMH: yaeOHOe ocobue page=book&id=575208
JI2.9 |B.II ®enoros, JI. A. | [IpoexTupoBanue ExarepunOypr : M3narenscTBo
®denoroBa MUKPOIPOLECCOPHBIX 3aIIUT Ypansckoro yHuBepcutera, 2014 .,
reHepaTOpPOB U OJIOKOB https://biblioclub.ru/index.php?
reHeparop-Tpancdopmarop : page=book&id=276026
y4e0HO-METOIUIECKOE
nocobue
JI2.10 | A. B. T'ony6es, 1. K. ABTOMAaTHU3UPOBAHHBIC Mocksa ; Bonorna : Undpa-Umkenepus,
Mypasses, 10. B. nH(pOopMannOHHO- 2021, https://biblioclub.ru/index.php?
Haymos YIPaBIISIOIINE CHCTEMBI page=book&id=617219
9JEKTPOCTAHLUH : yueOHOe
nocobue
6.2. Ilepeuens pecypcoB HH(GOPMALIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»
31 |LMS Canvas https://Ims.misis.ru/
6.3 IlepeueHnb MPOrpaMMHOTO o0DecedeHUs!
1.1 Kowmmac 3D V21-22
I1.2 |Mathcad 14.0 University Classroom Perpetual
1.3 |[MATLAB & Simulink
I1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
I1.5 SimInTech
I1.6 | Scilab
6.4. Tlepeyen» NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JOCTyNa K 00pa30BaTeNbHBIM pecypcam
N.2 |https://energybase.ru - KaTanor 3MeKTPOCTAHINN (ATOMHBIX, THIPABIMYECKHUX, TETUIOBBIX U JP.) U TMOACTaHIINA MUpa

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Hasnauenue

OcHarenne




113

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,
nIuneH3noHHBle mporpaMmel  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 METOAUKY CAMOCTOSTENbHON pabOThI, IEMOHCTPUPYET paHee BEIMOIHEHHbBIE 00yJarommUMucs paboThl U T.
1. Buael 3aganuii 11 BHEayJUTOPHOM caMOCTOSITENbHOM padoThl, X COJEPKAHUE U XapaKTep MOTYT UMETh BapUaTUBHBII 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
OCYILIECTBIISCTCS B TIPEAEiax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTelIbHbIC YUEOHbIC 3aHATHS 110 IUCIUIIMHE HA IPAKTHYCCKUX ,

a00paTOPHBIX 3aHATHSIX.




