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13.03.02 DeKTposHEepreTHKa U SJIEKTPOTEXHUKA

HanpasneHHOoCTS (IIpodHIIL/CrIenHaTi3alist) IporpaMMEbI
ONEeKTpONpPHBOJ U aBTOMATHKA

YpoBeHb BbICIIEro 00pa3oBanus - GakaiaBpuar

®opma o6ydeHust
3a04Hast

Hncrutyt/ pakynsrer  MHCTHTYT SHEPreTHKH H aBTOMATH3HPOBAHHBIX CHCTEM
Kadenpa ABTOMAaTH3MPOBAHHOTO AJIEKTPOIPHBOJA U MEXATPOHUKH

Kype 3

Maruuroropck
2021 rox



Pa6ouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO - Gakanaspuar 1o HarnpabJIeHHIO
noxarorosku 13.03.02 DiexTposHepreTHKa U 31eKTpoTeXHUKa (nprka3 Munobprayku Poccuu ot
28.02.2018 r. Ne 144)

Pabouas mporpamMma paccMOTpeHa M oznoOpeHa Ha  3acelaHu
ABTOMaTH3UPOBAHHOTO EKTPOIIPHUBO/IA H MEXaTPOHHKH
26.02.2021, npotoxon Ne 6
: 3as. xadenpoii A’(/

Kadenpsb

.A. Hukomnaen

Pa6ouas nporpamma oo6peHa Meroauueckon komuccuein UOnAC

03.03.2021 r. mpoToxos Ne 5 74 % -
[Ipencenarens % 7y B.P. Xpamimun

PaGouas nporpamMma cocraBiieHa: //

cT. npenozasarelns Kadeaps: ASITuM A.B. JIeiMapb
Penensenr: s
sam. HavanbHuKa LTI TTAO «MMK>» 1o 27eKTponpuBoy, Kar/, *pExQ HayK

=\ AIJO.IOuH




JIner akTyaau3anun padodeii mporpaMmbl

Pa6ouas nporpaMma nepecMoTpeHa, 00CyKaeHa i ogo0peHa uist peanusanuu B 2021 - 2022
y4eOHOM rofly Ha 3acellaHuu Kaepsl ABTOMAaTH3HPOBAHHOTO AJIEKTPOIPHUBOJA U

TIpotoxon ot Lf. /€. 204/ - gi

3as. xadeapoii A . Hukomnaes

Pa6ouas mporpamma nepecMoTpeHa, o0cyxaeHa u ofgobpena s peamusanuu B 2022 - 2023
y4e6HOM rojly Ha 3acefanuu Kadeapsl ABTOMAaTH3HPOBAHHOTO 3JIEKTPOIPUBOA H

IIpotokon ot 20 r. No
3aB. xadenpoit A.A. HukonaeB

PaGouas nmporpamma nepecMoTpeHa, o6cykeHa H ogobpeHa juist peanmsanuu B 2023 - 2024
y4eGHOM rojty Ha 3acenaHuy Kadeapbl ABTOMATH3HPOBAHHOTO 3JIEKTPOIPUBO/A K

IIporokom ot __ 200 mi Now i
3aB. xadenpoii A.A. Hukonaes

Pa6ouas mporpamma nepecMoTpeHa, 06cyXeHa H onoOpeHa Juist peanm3anuu B 2024 - 2025
y4eOHOM rosly Ha 3acefianuu Kadeapsl ABTOMaTH3UPOBAHHOTO 3JIEKTPOIPUBOJIA H

[TpoTokomor 20 1. N
3aB. kadeapoit A.A. Hukonaes

PaGoyas nporpamMma nepecMoTpeHa, obcyskneHa 1 ogodpeHa uist peanusanuu B 2025 - 2026
y4eOHOM rofly Ha 3acefanuu Kadenpsl ABTOMaTH3HPOBAHHOTO 3JIEKTPONPHBO/A H

IIporokon ot ___ 20 1. N
3aB. xabenpoit A.A. HukxonaeB

PaGouast mporpamMma repecMoTpeHa, 06cyxkaeHa u oxo0pena s peanusamuu B 2026 - 2027
y4ebHOM rofy Ha 3acefianuu Kadenpsl ABTOMaTH3UPOBAHHOTO 3JIEKTPOIPUBOIA U

IIporoxom ot 20 . No
3aB. xadenpoit A.A. Hukonae




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto mpenonaBaHus AUCHUIUIMHBI «DJIEKTPUUECKHE MAIIMHBD SIBISETCS HU3y4YCHHE
Pa3IMYHBIX JJICKTPOMEXaHUYECKUX TIpeoOpa3zoBaTeNiell SHEPrud W TOJATOTOBKA CTYJICHTOB
HanpaBieHuss 13.03.02 x camocTosATEIbHON NPOPECCHOHAIBHOW ACATEIBPHOCTH B 00IacTH
COBPEMEHHOT0 aBTOMATH3UPOBAHHOTO AJICKTPOIPUBO/IA.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuiuinHa DNEeKTpUYECKUe MAIIMHBI BXOAUT B 00s3aTeNbyI0 4acTh y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTNH/ IPAKTUK:

Maremaruka

®dusuka

Teopernueckas MexaHuKa

3nanus (YMEHHs, BIAJICHUS), OJYyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

Teopus anexkTponpuBoga

DNEeKTPUYECKHI TPUBOJ]

DneKTpUUecKrue U3MEPEHus

Teopernueckue OCHOBBI 3JIEKTPOTEXHUKH

DJNEeKTPUYECKUE U 3JICKTPOHHBIE aIapaThl

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare OCBOEHUS JAUCHMIUIMHBL (MOAYJNsA) «OJIEKTPUYECKHUE MAIIUHbBI»
oOyJaromuiics 10JeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHMIXKCHUA KOMIICTCHIIM

OIIK-4 Crioco0eH KCIoJIb30BaTh METObI aHATIN3a U MOJEIUPOBAHMS DJIEKTPUUECKHUX LIETIeH U
AJIEKTPUYECKUX MAIIUH

OIlK-4.1 CriocobeH olieHMBaTh MapaMeTpbl HOPMAJbHBIX M ABAPUUHBIX PEXKHUMOB
NEKTPUYECKUX IIeTed M MallMH C MCIOJIb30BAaHHEM METOAOB aHalu3a U
MOJIETUPOBaHUs

OIIK-4.2 PazpabatbiBaeT MepomnpusTHs MO YIYYIICHHIO I[OKa3aTeled KadecTBa

paOOTHI PISKTPUUCCKUX IENEH 1 MalluH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IUHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 18,5 akaj. yacos:
—ayautopHas — 14 akaj. yacos;
— BHeayiuTopHas — 4,5 akaJl. 4acoB;

— caMmocrosTenbHas pabora —220,9 akan. 4acos;

— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac

— MOJTOTOBKA K 3auéty — 12,6 akaj. yac

@dopma aTTeCTalUU - KYpCOBOM IIPOEKT, 3aUET, IK3aAMEH

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKaJl. yacax o Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) S A . P Kon
> 3 © |camocTosTeNnbHOI | ycrieBaeMOCTH U
JUCLUTUTAHBI N [ ., | kommereHuM
o & padoThI TIPOMEKYTOYHOMH
126 mpaxt. | € &
Jlex. . PakKt. | =g aTTecTallHH
3aH. 3aH. O &
1. 1.«DnexTpuueckue
MAIIHHBI IIOCTOSTHHOTO TOKa»
Brimonnenne
1.1 Bsenenue.
NPaKTUYECKUX
Knaccupukanus L.
paboT pereHue
MmammH.  KoHcTpykumu sanau — abopaTopHbIe
9JI. MallkH M OOMOTOK. HHCLMGHI’{HX paboTsr; OTK-4.1
Tpuniun paboThI 0,2510,25/0,251| 0,5/0,51 | 10 — TECTUPOBAHHUE; )
pabor, OIlK-4.2
TeHEpaTOpOB u — KOHTPOJIbHBIE
N MPEIyCMOTPEHHBI
JIBHTATEIEH. Peaknus . paboTHL.
X paboueit
AKOPSL. IIponecc .
NporpaMMon
KOMMYTAaIIH.
JCIUTUIAHEL.
12 DIAC sxops wu
3NEKTPOMATrHUTHBIHN Brinmonnenne
MOMEHT MaIIHHBI MIPaKTHIECKUX
MOCTOSIHHOT'O TOKa. pabort peuieHue
— 1abopaTopHbIC
CrmocoObl  ®  yCIIOBHS 3amad,
CaMOBO30YyXKICHUS MMCBbMEHHBIX padosi; OIIK-4.1
3 10,2510,25/0,251] 0,5/0,51 | 10 — TECTUPOBAHUE; )
TE€HEPaTOPOB. pabor, OIIK-4.2
— KOHTPOJIbHBIE
XapaKTepUCTHKH MPEIYCMOTPEHHBI AGOTH
TeHEepaTopoB X paboueit p )
IIOCTOSIHHOTO TOKa. IIporpaMMoi
MapamrensHass ~ pabota JCITUTUTAHEL.
TeHEPaTOPOB.
Brinmonnenne
1.3 MIPAKTUYECKUX
DNeKTpOMEXaHHUYECKHIE U pabort penieHue
— 1abopaTopHbIe
MeXaHUYECKHE 3ajad,
XapaKTEPUCTUKU MIMCBMEHHBIX paooTs; OIlK-4.1
M 0,2510,25/0,251] 0,5/0,51 | 9,21 — TECTHPOBAHUCE; )
IBUTATEICH pabor, OIIK-4.2
— KOHTPOJIbHBIE
MOCTOSIHHOTO ToKa. [Tyck MPEIYCMOTPEHHBI 4GOI
" perynupoBaHue X paboueit p ’
YacTOTHI BPAILCHHUSI. porpaMMon
JACIUTUTAHEL.




Brinonnenue

MPAaKTHYSCKUX
pabort perieHue
— 1abopaToOpHbIC
1.4 TopMO3HBIE PEXKUMBL 3ajad,
JIBUTATENs IOCTOSHHOTO MTUCHbMEHHBIX pacots; OIIK-4.1
0,250,25/0,251| 0,5/0,51 | 10 — TECTUPOBAHHUE; )
TOKa. Croco6b1 pabor, OIIK-4.2
TOPMOKEHUS IpeyCMOTPEHHBI ~ KOHTPOJILHbIE
P ’ - paboThlL.
X paboueit
IIPOrpaMMOH
JVCIUIUINHEL.
Brinonnenue
15 OHepreruueckas MIPAKTUYECKUX
parpaMMa  JIBHTaTelsl. a00T pemenue
jmarp A p P — 1abopaToOpHbIC
[loTepn " KIIJI. 3ajad4,
[laciopTHble naHHBIE H MTUCHbMEHHBIX pacos; OIIK-4.1
0,250,25/0,251| 0,5/0,51 | 10 — TECTUPOBAHUE; )
pabouue pabor, OIIK-4.2
— KOHTPOJIbHBIC
XapaKTEePUCTUKH MPeTyCMOTPEHHBI AGOTI
JIBUTATEIs] MOCTOSHHOTO X paboueit p ’
TOKa. TIPOTPaMMOt
JIACIUTUTAHEL.
HWroro no pazneny 1,2511,25/1,251| 2,5/2,51 [49,21
2. 2. «Tpancdopmarops»
Brimonnenne
PaKTUIECKHX
21 Haznauenwue, paboT perieHue
’ — mabopaTopHbIC
obylacTd  IIPUMEHEHUS,; 3aj1ad,
KIaccu(UKanus MTUCEMEHHBIX pacos; OIIK-4.1
i 0,11 0,1/0,11 | 0,1/0,11 | 10 — TECTUPOBAHHUE; )
KOHCTPYKIUH U TIPUHIUI pabor, OI1K-4.2
N — KOHTPOJIbHBIE
JeHCTBUS NpeTyCMOTPEHHBI
. paboTHL.
TpaHc(hOPMATOPOB. X paboueii
pOrpaMMOi
JIACIUTUTAHEL.
Brimonnenne
MPaKTUIECKUX
paboT perieHue
— 1abopaToOpHbIC
2.2 Tlpoueccsl  mpu 3a/1a4, paBoTs:
XO0JOCTOM XOJIe M TIpHU MTUCHMEHHBIX ’ OIlK-4.1
A P! 01| 0,1/0,11 | 0,1/0,11 | 10 — TeCTHpOBAHHE; '
pabote mox HarpysKoii. pabor, OI1K-4.2
— KOHTPOJIbHBIC
OCHOBHBIE YpaBHEHHSI. NpeTyCMOTPEHHBI
. paboTHL.
X paboueii
TpOrpaMMOoi
TUCIUTIINHEL.
Brinmonnenne
2.3 CxeMa 3aMelleHHs U HPaKTUIECKUX
BEKTOpHas narpamma a00T perenue
p juarp p P — 1abopaToOpHbIC
MPUBEJCHHOTO 3a1ad, .
Tpanchopmaropa TIACEMEHHBIX pacoteL, OIlK-4.1
p : 0,1 | 0,1/0,11 | 0,1/0,111 | 10 — TeCTHPOBAHHE; o
OnbITBI X0JOCTOTO XOAa paodor, OIIK-4.2
— KOHTPOJIbHBIE
¥ KOPOTKOTO 3aMBIKaHHSI. NpeTyCMOTPEHHBI
. paboTsl.
Ilotepn MomHoOCTH U X paboueit
KII/] rpanchopmaropa TIPOrpPaMMOit
TUCIUATIIINHEL.
24 Tpexdasnsie Brinonnenue
TpaHcHOopMaTOpEL: MIPaKTHYECKUX
MAarHuTHbIE CHCTEMBI; pabort penieHue
— 1abopaToOpHbIC
S1C Tpexda3HbIX 3ajad4,
paborTsl;
00MOTOK; CXeMbl U MMUCbMEHHBIX OIIK-4.1,
0,11 0,1/0,11 | 0,1/0,11 | 10 — TECTUPOBAHUE;
TPYIIIBI COEIMHEHUS; paoor, OIIK-4.2
’ — KOHTPOJIbHBIE
napajienbHas — pabora; IPEeLyCMOTPEHHBI
. paboTsl.
0COOEHHOCTH XOJIOCTOTO X paboueit
xozaa TpexdazHbIx IpOrpaMMoin
TpaHcHOpMAaTOPOB. JCIMTUIAHEL.




25 CrennanbHbIe
Breinonnenue
TpaHcHOopMaTOpBL:
MIPAKTUYECKUX
- HU3MEPUTEIIbHBIC
- ) pabor pewenne |
paHchopmaropsr; sanas nabopaTopHbIe
- CBapOYHBIE i a0OTEI;
TpaHC(bOpMaTopI:II;) 0,11 0,1/0,11 | 0,1/0,11 | 10 HHCB:%ZHTHHX - Te(I))TI/IpOBaHI/Ie; (())IIEIII?-AL ]é'
- BBINPSIMUTENbHBIC P i — KOHTPOJIbHBIC '
TpaHcHOpPMaTOPBL; MIPEAYCMOTDHIbL paboThI
’ X paboueit '
) TEHHBIC nporpaMMon
TpaHCHOPMATOPHI; porp
JUCIUILIAHEL.
- HMITYJIbCHBIC
HUroro no pazaeny 0,51 0,5/0,51 | 0,5/0,51 | 50
3. 3.«006mue BOTIPOCHI
MAaIllMH IEPEMEHHOTO TOKa)
Brimonaenune
MPaKTHISCKUX
a0O0T pelIcHIe
p :apa]fll HH — 1a0opaTopHbIE
3.1 Knaccudukauus, wu 789, paboTsI,
MMUCHEMEHHBIX OI1K-4.1,
KOHCTPYKIUH MaIIiH 0,2 10,25/0,251] 0,5/0,51 | 10 aGor — TECTUPOBAHUE; OTIK-4.2
MEPEMEHHOTO TOKA. P > — KOHTPOJIbHBIE '
MPEyCMOTPEHHBI
« paGouei paboTHL.
paboueii
TpOrpaMMOi
JUCIIUILIUHBI.
Brimonnenue
MIPAKTUYECKUAX
3.2 Hamarauyuparoniue pabort pemienue
M — 1abopaToOpHbIC
CHIIBI TpexdazHoH 3ajady, AGOTLL:
00OMOTKH. [IpuHumn MMMCBMEHHBIX p > OITK-4.1,
0,2 10,25/0,25H1| 0,5/0,51 | 10 — TECTUPOBAHUE;
CO3aHusa pabor, OIIK-4.2
— KOHTPOJIbHBIC
BpaIIAIOLIEroCcs MPEIyCMOTPEHHBI
MAarHHTHOTO II0JIS X paboueii paGoTeI.
. paboueit
pOrpaMMOi
JUCIUILIUHBI.
HWroro no pazneny 0,41 0,5/0,51 1/11 20
4. 3ayer.
IToaroroBka k OIIK-4.1
4.1 3aue — 3a4erT. '
aet 3a4ery et OI1K-4.2
Wroro no pazaeny
5. 5.« ACUHXPOHHBIE
jsurarenu (AJD»
Brimonnenue
MPaKTHYECKUX
5.1 Tlpuammmn nedcTBUS pabot (pemenue
AJl, ckoibXeHHEe U 3aj1ad,
PEKUMBI paboThI. MACEMEHHBIX
— 1abopaToOpHbIC
YcranoBneHue pabor u t.11.), paboTH;
OCHOBHBIX COOTHOIIECHUI MIPENYCMOTPEHHBI > OIIK-4.1,
0,2510,25/0,2511(0,25/0,251| 4 peay P " — TECTUPOBAHUE;
apaMeTpoB X paboueit OIIK-4.2
N — KOHTPOJIbHBIC
3JIEKTPOMArHUTHOTO MIPOrpaMMoii AGOTEL
COCTOSTHHUS AJl. JUCHUILIAHBI; p ’
BekropHas auarpamMma u CaMocCTosTENBHOE
CXEMBI 3aMEIIICHHUS. U3y4YCHHE

y4eOHOI U Hay4yHO
JIUTEPATYPHI.




Brimonaenne

MIPAKTUYECKUX
pabot (pemeHue
5.2 DHepreTuveckas 3ajad,
varpaMma Al MACEMEHHBIX
Avarp N A — 1a0opaTopHbIE
DNeKTPOMarHUTHBINA pabort u 1.11.), paboTLI:
MOMEHT U MEXaHHYECKHUE MPEAyCMOTPECHHBI > OIIK-4.1,
0,250,25/0,2511(0,25/0,251| 4 peay P 9 — TeCTUPOBAaHHE;
XapaKTePUCTUKU Al X paboueit  KOHTDONLHBI OIlK-4.2
IMacnopTHBIC IaHHBIE U IPOrpaMMOii aG%TH
pabouue JTUCHIUTUTAHBL; p '
xapakTepucTuku AJl. CamocTosATeIbHOE
H3yUYCHHE
yueOHOH U Hay4HO
JIUTEPATYPHI.
Brinonnenue
MPaKTHICCKUX
aboT (perienne
53  TMyexk AL paor (p
3aja4,
OcobeHHOCTH  IIPAMOrO
MMMCBMEHHBIX
nycka. CriocoObl Tmycka ¢ 2G0T 1 T.1L) — nabopaTopHbIC
OTpaHUYEHHEM - };H CMOT ‘eI‘—IIiILI paborTsr; OIK-4.1
MYCKOBBIX ~ TOKOB W 0,250,25/0,2511(0,25/0,251| 4 P xy a6oqp6171 — TECTUPOBAHHUE; OTIK- 4' 2‘
YAAapHBIX MOMEHTOB. AJ[ I (?r AMMOE — KOHTPOJIbHBIE ’
c YIIy4IIEHHBIMH porp paboTHI.
JIACIUILINHBL,
MYCKOBBIMH
CaMocCTosATEIbHOE
XapaKTePUCTHKAMH.
H3yUCHHE
yueOHOH U Hay4HO
JTUTEPATYPHI.
Brinonnenue
MIPAKTUYECKUAX
54 PerynupoBanue pabor (pereHue
yrinoBoir ckopoctu AJl, 3amad,
Cnoco0Osl MHACbMEHHBIX HABOPATODHbIC
PerynupoBaHus pabor u T.11.), pagonﬂ}?
ckopoctd. OcobOeHHOCTH MPETYCMOTPEHHBI ’ OIlK-4.1
P 0,25 0,25/0,2511(0,25/0,2511| 4 | "PEAYCMOTR! — TeCTHpOBAHHE; '
peanu3anuyd 4acTOTHOTO X paboueii  KOHTDONLHELC OIIK-4.2
peryaupOBaHusl. MIPOTrpaMMoOi 3612) o1
TopMmo3HBIE PEXHUMBI U JUCHUUILIAHBI; p ’
Croco0bl  TOPMOXKEHHS CamocrosaTeasHoe
Al HU3y4yeHue
y4eOHOW ¥ HaAyIHO
JIUTEPATYPHI.
HWroro no pazgeny 1 /11 1/11 16
6. 6.«CHHXpOHHBIE MAIIHHBD
™M)
Brinonnenue
MPAKTUYECKUX
aboT (perieHue
6.1 Pexumbl paboThI p 3§paq
CM. DrneKkTpoMarHuTHbIE A85,
o IIMCBMECHHBIX
MPOIIECCHl B CHHXPOHHOU aGOT 1 T.11) — 1abopaToOpHbIC
MalllMHE M [apaMeTphl. . 211 CMOT'e;”’IH paboTHI, OIK-4.1
Peakius  sikopst u  ee 0,250,25/0,2511(0,25/0,251| 4 p xy a60q123171 — TECTUPOBAHUE; OIK- 4' 2’
BHUJIEL. OCHOBHBIE . g’ AMMOi — KOHTPOJIbHBIE ’
XapaKTePHUCTHKH porp paboTsL.
JIACHMIUINHEL
CHHXPOHHBIX
CaMoCTOSTENbHOE
renepatopos (CI')
H3YyUCHHE

y4eOHOI U Hay4yHO
JIUTEPATYPHI.




Brimonaenne

MIPAKTHYECKUX
pabot (pemeHue
6.2 BekropHbie sanad,
MTUCEMEHHBIX
JUarpaMMbl CM. a6oT ¥ T.IL) — 1a0opaTopHbIE
DHepreTH4ecKue . I; eMOT .eI.-H’-ILI paboTsI, OIK-4.1
JMarpaMmbl CM B 0,2510,25/0,251]0,25/0,251| 4 P iy a60qil71 — TECTUPOBAHUE; OIK- 4' 2‘
PasIMYHBIX  PEXUMaX. . 5 AMMOiL — KOHTPOJIBHBIE '
Yrnosele 1 U- o6pa3Hble Ifc IEHHHHH' paboThI.
xapakrepuctuku CM. et >
CamocrosTenbHOE
n3ydeHue
yueOHOH U Hay4HO
JIATEPaTypHL.
Brinonnenue
6.3 CHHXPOHHBIH [PAKTHHCCKHX
pabort (perieHue
JIBUTATEIb. Paboune sanad
XapaKTePHCTUKU Aa,
MTUCEMEHHBIX
CHHXPOHHBIX 2G0T 1 T.1L) — nabopaTopHbIe
neurateneir.  CriocoObr - pe OMOT 'eﬁ}’m paborTsr; OIK-4.1
nycka CJI. PeakTuBHBIC 0,35(0,25/0,251| 0,5/0,51 | 10 P iy a6oqp6171 — TECTUPOBAHHUE; OTIK- 4' 2‘
CHHXPOHHBIC JIBUTATEIH. . (?r AMMOiL — KOHTPOJIbHBIE ’
PerynupoBanue Ifc 114) S— paboTHI.
PCaKTHBHOW MOIIIHOCTH. JHctL ’
CHHXpOHHbIE CamocrosTensHoe
KOMITCHCATOPHI. VBYCHHC
yueOHO# U HAyYHO
JIATEPaTypHL.
Wroro no pazneny 0,85(0,75/0,751| 1/11 18
7. TlogroroBka u cjaua
KYpPCOBOTO ITPOEKTa
IToxroroska OIK-4.1
7.1 KypcoBoii ipoekT 3 67,69 KYpCOBOTO KypcoBoii npoekt .
OIIK-4.2
MPOEKTA
HWroro no pazngeny 67,69
8. TIlomroroBka wu crada
DK3aMCHA
8.1 IMoaroroBka U cuada 3 ITogroroBka K — aKsaMeH OIIK-4.1,
9K3aMeHa JK3aMEHY ) OIIK-4.2
Wroro no pazneny
Hroro 3a cemectp 4 4/41 6/611 [220,9 SK3aMEH,3a4éT,KII
Hroro no aucnumnnuae 4 4/41 6/611 220,9 KYPCOBOH TIPOCKT,

3a4€T, DK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlng peanuzanuy MpeIyCMOTPEHHBIX BHJIOB Y4YeOHOH JAESITETbHOCTH B KauyecTBE
00pa30BaTeNbHbIX TEXHOJOIMM B MPENOAABAHUM JTUCLUIUIMHBL «DJEKTPUUYECKUE MAIIUHBD)
HCIIOJIB3YIOTCS TPAAULIMOHHASA U MOAYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

Ilepenaua HEOOXOAWMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
MPEACTABICHUN 10 Kypcy «ODNEKTPUUYECKHE MAIIUHBD» MPOUCXOJUT C HCIOIb30BAHHEM
MYJIbTUMEIUIHOTO 000PY10BaAHHUS.

Jlexupu TIPOXOAAT B TPAAUIHMOHHON ¢opme, B ¢GopMe JCKIHUA — KOHCYJIbTAMH H
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOCHHUS MOJIyY€HHOM HH(OpMAaIMK TOCPECTBOM ITOCTAHOBKU BOIIPOCA U MOMCKA
nyred ero pemeHus. Ha nexkuusx — KOHCYJIbTalMSIX U3J0KEHHWE HOBOIO Marepuala
CONPOBOXKAAETCS MIOCTAHOBKOW BOIIPOCOB M AUCKYCCUEHN B IOMCKAX OTBETOB HA 3TU BOIPOCHI.

[Tpu nmpoBeneHNH MPAKTUYECKUX 3aHATHH UCIIONB3yeTcs paboTa B KOMaHae U MeToAs! |
T.

JIaGopatopHbie paboTHl MPOBOIATCS Ha YHHBEpCaJbHOM JabopaTopHOM cTeHae. Ilpu
3TOM (POPMHUPYIOTCSI HABBIKH COOPKU U Pa30OPKHU cXeM, pabOoThl ¢ U3MEPUTENBLHOM anmaparypou,
OLICHKM pe3ynabTaToB u3MepeHuid. I[lo pesympTaraM BBIIOJHEHHOW J1a0OpaTOpHOW pabOTHI
MPOBOASTCS. HEOOXOIMMBIE PACUEThI, CTPOSITCS TPadUKH U JeNIal0TCS BBIBOIBL.

CamocrosiTenbHast pad0oTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MTOATOTOBKU JIOMAIIHUX
3alaHui, TIPU PELICHHUU 33Ja4 U BOIPOCOB KYPCOBOIO IMPOECKTUPOBAHUS HA MIPAKTUYECKUX
3aHTHSIX, IPU IOJITOTOBKE K KOHTPOJIbHBIM pab0TaM U UTOIOBOI aTTECTALIUU.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYa0IIMXCS
[TpexncraBneno B mpuioxenun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecredeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Enudanos, A. Il. Dnekrpuyeckue mammubl : yuyeOHuk / A. I1. Enudanos, I'. A.
EmudanoB. — Canxrt-Iletepoypr : Jlanp, 2021. — 300 c. — ISBN 978-5-8114-2637-9. —
Tekcr: onekrtpouusiii //  Jlamb ©  snekTpoHHO-OMOnmoreuHas cuctema. —  URL:
https://e.lanbook.com/book/167448 (mata oOpamienus:: 14.05.2021). — Pexxum moctyma: s
aBTOPU3. OJIb30BATENIEH

2. NBanoB-Cmonenckuit A.B., Dnexrtpuueckue Mmammubel. B naByx Tomax. Tom 1
[DnexTpoHHBIH pecypc]: yueOHuk s By30B. / iBanoB-Cmonenckuii A.B. - M. : U3aarenbckuii
IOM MD5U, 2017. - ISBN 978-5-383-01222-2 - Pexxum J0CTyna:
http://www.studentlibrary.ru/book/ISBN9785383012222.html

0) lonoJiHMTE ILHASA JIUTEpaTypa:

2. CepeoOpsikoB A.C., TpanchopmaTopbl [DnekTpoHHBI pecypc]: y4e6. mocobue /
CepebpsikoB A.C. - M. : Uznatensckmii jom MOU, 2019. - ISBN 978-5-383-01243- - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785383012437.html

3. TopoxoB B.JI. Pacuer acuuxponubix nsurateieid. [Tekct]: ywueOHOe mocobue /
B.JI.T'opoxos, . A . Sxkumos; MI'TY. — Marautoropck, 2014 — 92 c.

B) MeToauyeckue ykazaHus:
HonoB, A. A. DieKTprUeCKUe MAITUHbI ; 3aJJa4HUK . yueOHOe ocobue / A. A.



HonoB. — Camapa : CamI['VIIC, 2019. — 115 c.— Tekcr: snekrponssiii // Jlanp
aJeKTpoHHO-OMOmnoreunas cuctema. — URL: https://e.lanbook.com/book/145823 (mata
obpamienus: 18.05.2021). — Pexxum focTyma: a1 aBTOPHU3. OJIb30BATEIICH.

r) [IporpammHoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnneuenmne

HanmenoBanne .
0o Ne norosopa CpoK IeHCTBHS JTUIICH3UH

MS Windows 7
Professional(ms [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [[1-757-17 o1 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |, 135 1 17.09.2007 GeccpOTHO
Professional
7Zip CBOOOHO pacIpoCTpaHIEeMOe OecCpoUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika

OnexkTpoHHas 0aza MEPUOIUYECKUX H3TaHUM
East View Information Services, OO0 «MBUC»
HannonanbHas
uHpopMaonHo-aHamuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil _MHAEKC HAy4yHOI'O LUTUPOBAHUS
ITouckosas cuctema Akanemust Google (Google
Scholar)
Wndpopmannonnass cucrema - EnuHoe OKHO
JI0cTyna K MTHGOPMAIIMOHHBIM pecypcaM
®denepallbHOE TOCYAapCTBEHHOE  OMOMIKETHOE
yUpeKICHNE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH
OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

http://magtu.ru:8085/marcweb2/Default.asp

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayAUTOPUU OcHaleHue ayauTopuu
Y4eOHbIe ayTUTOPUH AJIS IPOBEICHUS 3aHATHH MyJIbTHUMEAUMHBIE CPEACTBA XPAHEHUS, IEpeAauul U
JIEKLIMOHHOI'O TUIIA Npe/ICTaBICHUS HHPOPMAIIUU

YueOHast ayIuTOpus AJIsl IPOBEICHUS
71a00paTOPHBIX 3aHATHI: Tab0paTOPHS
ABTOMATH3MPOBAHHOTO AJIEKTPOIPUBOIA
MOCTOSIHHOTO ¥ TIEPEMEHHOT0 TOKa

naboparopuslii creng Nel;
naboparopHblii cten No2;
nabopaTopHsIid cTeHq Ne3;

Y4eOHble ayAUTOPHH IS IPOBEACHHS TPYIIIOBBIX
U UHJUBHyaJdbHBIX KOHCYJIbTAllUH, TEKYILEro Jlocka, MynbTUMEIUIHBII IPOEKTOP, IKPaH
KOHTPOJISI U IPOMEXYTOUHOHN aTTecTallui

IMTepconanbuble KomnbioTeps! ¢ [10 u3 . 8(T), BEIXOgOM B
WHTEpHET U ¢ IOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENLHYIO Cpely YHUBEPCUTETA

Y4eOHbIe ayUTOPHUH ISl CAMOCTOSATETHHON
paboThI 0OyUaromuxcs




Hpuioxkenne 1 «YueOHO-MeTOAUYECKOE 00ecIeYeHHEe CAMOCTOSITEIbHOH PadoThI
00y4aArIIHNXCSD)

[To nucnuiuinHe «QIEeKTPUYECKUE MAIIUHBD) IPEAYCMOTPEHA ayJUTOPHAsl U BHEAYAUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroIUXCs.

AynutopHas caMOCTOSITeNIbHAsl paboTa CTYJAEHTOB Ha MPAKTUYECKUX 3aHATUSAX OCYIIECTBIISETCS
II0Jl KOHTPOJIEM IPENOoJaBaTelsd B BUJE PEIICHUS 3a7a4 U BBINOJIHEHUS YIPa)KHEHUN, KOTOPbIE
OIIpEECIIAET IPENOAaBaTeNb s CTYACHTA.

BHueaynutopHass camoctosiTenbHas padoTa CTYACHTOB OCYIIECTBIISICTCS B BHJE UYTCHHUS C
npopaboTkoil  MaTepuana, oQopmIIeHHs JIa0OpaTOpHBIX pabOT ¢  KOHCYJbTallUsSIMU
npernoiaBaTess.

AyIuTopHas KOHTPOJbHAs paboTa MpeAcTaBiIsieT cO00H pyOeKHBIM KOHTPOJb MO H3y4aeMbIM
TeMaM JUCUUIUIMHBI U MPOXOJUT B BHJE TECTHMPOBAHUS C IPOBEIEHHEM COOECeAOBaHHUM IO
OTJIEIIbHBIM BONPOCAM TECTOBBIX 3a/1a4.

IIpumepHOe conepKaHNe TECTOB:

Ha3nauenue Kakoif 13 KOHCTPYKTHBHBIX YacTeil MAIIMHBI IOCTOSTHHOTO
1|3 TOKA CMEIIAHHOT0 BO30Y K/IeHUSl YKA3aHO He MOJTHOCTBHIO?
1). O6MoTKa BO30YKICHHS CO3/Ia€T OCHOBHOW MarHUTHBIHN ITOTOK.
2). JlonosHUTENbHBIE MOI0CA IPEAHA3HAUYEHBI [Tl YIYUILEHUsI KOMMYTalUH.
3). C noMoIipI0 KOJUIEKTOpa U HMIETOK BpaIaroIIascss 0OMOTKA SIKOPSI COSUHSETCS C
BHELIHEH CETHIO.
4). SlpMo - yaCTh MarHUTOMIPOBO/A, IO KOTOPOMY 3aMbIKAETCSI OCHOBHOI MarHUTHBIN,
MOTOK Y TOTOK JOOABOUHBIX MOJOCOB.
Kakoe U3 npuBeeHHbIX HUKe BbIPA:KeHHI /15l TeHePaTOpPa NOCTOSTHHOIO
TOKA 3aNMCAHO NPABHJIBHO?
2 | 4
1).U=Esa+IaRsa
2. M=x® o
3). AP = la Ra- motepu B 0OMOTKE SIKOPA.
4). APB =Is* R - MOTepU B 0OOMOTKE BO30YKIEHUSI.
C kakoii HeJbI0 IPHU IyCKe ABUTaTe/Isl NapaJlieJIbHOI0 BO30YKIeHUS
CONPOTHBJICHHE PEOCTATA B e 0OMOTKHU BO30YK/IeHHUS YCTAHABJIMBAIOT
3 |4 MHUHHMMAJIbHBIM?
1). Inst yMEHbIIIEHUS ITyCKOBOTO TOKA.
2). [lns yBenudeHusl MycKOBOTO TOKA.
3). s yMeHbIIeHHs ITyCKOBOTO MOMEHTA.
4). Jlns yBenudeHusl MyCKOBOTO MOMEHTA.




Yro npousoiiaer, eciiu ABUTaTe/Ib MOCJIA€I0BATEIbHOT0 BO30Y KIeHUS
MOJAKJIIOYUTH K CeTH 0e3 HArpy3Ku?

1). JIBuraTesp He 3aIlyCTUTCA.
2). OOMOTKA AKOPS MEepPErpeeTcs.
3). BeI3pIBaeT HEOrpaHUUEHHOE BO3PACTAHUE CKOPOCTH

4).06Mo0TKa BO30YX/IEHUS TTEPETPEETCsl.

JJ1s1 KaKo# 1eJIM reHepaTopbl MOCTOSTHHOT0 TOKA C CAMOBO30Y K/IeHHeM
(reHepaTopbl CMEIAHHOTO BO30Y:KIeHHs) UMEIOT JiBe 00MOTKH BO30Y KIeHMS:
napajiiejbHYI0 U M0CJ1e10BaTeIbHYI0?

1). s ynydiieHus: KOMMYTaI|H.
2). JInst yMeHblIeHNs U3MEHEHUS HANPsHKEHUS IPU U3MEHEHUH Harpy3KH
3). [lnda yBenuueHus: MarHUTHOTO ITOTOKA B PEXKHUME XOJIOCTOrO XO/1a.

4). Jlnst ynydiieHus ycioBuil caMoBO30YX/I€HUS TeHepaTopa.

Kakas xapakTepucTHKa COOTBETCTBYET padoTe ABUraTe/isl IOCTOSIHHOIO TOKA
HE3aBHCHMOI'0 BO30Y:KIeHUS NPH 0CIa0JJeHUM MATHUTHOIO NOTOKAa?

Ko}
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1). Xapakrepucruka 1. 2). XapakTepucTuka 2.

3). Xapakrepucruka 3. 4). XapakTepuctuka 4.




Kakas xapakTepucTHKAa NPUHANJIEKUT ABUTATEII0 IOCTOSTHHOTO TOKA,
CMEIIAHHOT0 BO30YyKIeHUus?

1). Xapakrepucruka 1. 2). XapakTepucTuka 2.

3). XapakTepucruka 3. 4). XapakTtepuctuka 4.

Kakoe ypaBHeHHe cOOTBETCTBYeT padoTe 3JIeKTPUYECKOH MAIIMHBI B
reHepaTOPHOM pexume?

1) U=xdo - Es

2) U= k®do + IaRsa
3) IsRas=Es+U
4) U= k®o - IsRa

Kakyio MmomHoCTh (MpUOIN3NTENBbHO) MOTPeOJIsieT U3 CeTH IBUraTe/b
NMOCTOSITHHOI'0 TOKA, €CJIM MOMEHT Ha BaJy ABurarens pasen M = 300/z Hwm,
HanpsikeHue nurawmei cetu 220 B, ckopocts Bpamenus pasaa 1000 06/mumn,
a Knja cocrasJsier 1 = 95%.

1). 8,5 xBr. 2). 10,5 kBT. 3). 11,5 kBr. 4). 15,5 xBr.

10

Kakoe ypaBHeHHe cOOTBeTCTBYeT padoTe 3JIeKTPUYeCKOH MAIIMHBI B
ABUIATeJIbHOM pekume?

1) U=x®dw — Es
2) U= x®o + IaRs
3) IsRs=Es+U
4) U= k®o - IaRs




Bri0epuTe npaBuJibHOE onpeae/ieHHe HA3HAYEHNSI KOMIIEHCAMOHHOM

1114 00mMoTKH (KO) MalIMHBI OCTOSTHHOTO TOKA.

1) KO pa3meliieHa Ha IVIaBHBIX MMOJFOCAX MAIIMHBI U CIIYXKUT JUISL YIIYUIICHUS
YCIIOBUM KOMMYTALIMH.

2) KO pasmermiaercs Ha J00aBOYHBIX TIOJFOCAX MAIIWHBI M CIIYKUT JUIs
YCTpaHEHHUsI PEaAKIUU SKOPS MAIINHBI.

3) KO pa3meriaercs B ma3ax OCHOBHBIX IOJIOCOB MAIMHBI U CIYKUT IS
YCTPAHEHUS PEAKLUHU AKOPS MALIUHBI.

4) KO pa3meriieHa B ra3ax rIaBHbIX MTOJFOCOB MAIIMHBI U CIYKHUT 7151 00PbOBI ¢
HCKa)XCHUEM I0JIS1 MAIIMHBl OT PEAKLMH SKOPS U CHUKEHUS HaIpPSHKEHUS
MEXy KOJJIEKTOPHBIMH IJIACTUHAMH.

3

[py KaKoM cxeMe MUTAHUS 0OMOTKH BO30YxK/IeHHs o0ecreqyuBaeTcs
aKCHMAJIbHAA Neperpy304Hasi ClioCOOHOCTD ABUIaTe/isi HOCTOSIHHOIO TOKa?

1) Tlpu napayiebHOM BO30YXKICHHH.

2) Tlpu He3aBUCUMOM BO30YXICHUU.

3) Ilpu mocnemoBaTeIbHOM BO30YKICHUH.
4) Tlpu cMeIaHHOM BO30YKICHUH.

IIpumepHoe conep:xanne KoHTpPoILHOM padoThI:
KonTpoJsbHbie Bonpocs! o pasaeny «MarHuTHbIE HENH J1eKTPHYECKUX aNNapaToB»

1.Kakyro poiib B 2JIEKTpUYECKHUX allllapaTax BBITOJIHAIOT MarHUTHbIE Lienu? B uém
CXOJICTBO U pa3JInyMe IEKTPUUECKUX U MarHUTHbIX Lenei? 2. Chopmynupyiite
OCHOBHBIE 3aKOHBI, IPUMEHSAEMBIE IIPU pacu€Te MarHUTHBIX 1enel. 3. Yto takoe
KodpruTuBHAsA cuia? 4. Uto mpeacTaBisieT co0o0i 3JIeKTpOMarHuTHasi CUCTEMaA
NIEKTpUYECKUX annaparoB? 5. OTINYAOTCS JIN TATOBBIE XapaKTEPUCTUKU
AJIEKTPOMAarHuTOB MOCTOSIHHOTO U nepeMeHHoro Toka? 6. IloscHure Ha3HaueHne
KOPOTKO3aMKHYTOT'O BUTKa B KOHCTPYKIIMH JIEKTPOMAarHuTa IepeMeHHOro Toka. 7.
[TpuBenuTe npuMepbl KOHCTPYKTUBHBIX MEp 110 U3MEHEHUIO BPEMEHHBIX [TapaMETPOB
cpabaThIBaHU AJIEKTPOMArHUTOB OCTOSHHOTO TOKa. 8. [losicHUTE XapaKkTep U3MEHEHUs
TOKa B OOMOTKE MpHU BKIIOYEHUH 3JIEKTPOMarHuTa NOCTOSTHHOTO TOKa. 9. CBsA3aHbl I
MEXy COOON MHIYKTUBHOCTD JIEKTPOMArHuTa U BeJIMYMHA BO3AYIIHOTrO 3a30pa? 10.
[TpuBenuTe mpUMeEphl CXEMHBIX MEp 110 YMEHBUICHUIO BPEMEHU CpadaThIBAHUS
JIEKTPOMAarHUTOB IMOCTOSHHOTO TOKa. 1 1. BeiBenuTe BbIpaxkeHue JUisl ONPEIEIEHNs CUIIbI
TATY JIEKTPOMATHNUTA OCTOSHHOTO TOKa. 12. [IpuBennTe npuMepsl CXEMHBIX PEIICHUI
10 YBEJMUEHHUIO BPEMEHH cpadaThIBaHMsI AJIEKTPOMArHUTOB MMOCTOSIHHOTO Toka. 13. Uto
TaKoe TIAroBas XapakTepucTuka siexktpomaraura? 14. [IpuBeaure npumepsl CXeMHBIX
pELIEeHUH 110 YBEIIMYEHUIO BPEMEHU BO3BpaTa 3JEKTPOMAarHUTOB ITOCTOSIHHOTO TOKa. 15.
[Touemy npu nogaue NUTaHUS Ha OOMOTKY JIEKTPOMAarHuTa NepeMeHHOr0 TOKa BOSHUKAET
6onboi myckoBoi Tok? 16. ChopmynupyiiTe 0COOEHHOCTH 3IIEKTPOMArHUTOB
nepeMeHHoro Toka. 17. IloueMmy MarHuTONpPOBOIbI HEKOTOPBIX ANEKTPUUECKUX allapaToB



BBITIOJIHEHBI U3 IIUXTOBaHHOTO xene3a? 18. [losgcHute, 4To MOKET MPOU30UTH, €CITU
SIKOPb AJICKTPOMArHUTa MEPEMEHHOTO TOKA B CBOEM JIBIYKEHUH 3aTOPMO3UTHCS U HE
3aMKHET MAarHUTHYIO 1ETb?

JlabopaTopHbie padoThI:

JlaGopaTtopHnas pabota Nel

«MccnenoBanre reHepaToOpoOB MOCTOSHHOTO TOKay

JlaGopaTopnas pabora Ne2

«MccnenoBanne NIEKTPOMEXAHUIECKIX CBOMCTB U XapaKTEPUCTHK JABUTATEIICH
MOCTOSTHHOTO TOKA MOCJIEI0BATEILHOTO U MapalIeIbHOTO BO30YXKACHUS
JlabopaTtopnast pabora Ne3

«HccnenoBanue ogHo(azHoro rpaHchopmMaTopar

JlabopaTtopHnast pabota Ne4

«[TapannenbHas pabota Tpex@azHbIX TpaHCHOPMATOPOB

JlaGopaTtopnast pabota No5

«OrnpeeneHue napaMeTpoB CXEMbI 3aMEIICHUS ACHHXPOHHOTO ABUT AT
JlabopaTtopHnas pabota Ne6

«MccnenoBanue 3EKTPOMEXaHUUYECKUX CBOMCTB U XapaKTEPUCTUK aCUHHXPOHHOTO
JIBUTATENIS] C KOPOTKO3AMKHYTBIM POTOPOM))

JlaboparopHnas pabota Ne7

«MccnenoBanne IEKTPOMEXaHUIECKIX CBOMCTB M XapaKTEPUCTUK aCHHXPOHHOTO
JIBUTATeNs ¢ Pa3HBIM POTOPOM

JlabopaTopHas pab6ota Ne8

«HccnenoBanue Tpexda3zHOTO CHHXPOHHOTO JIBUTATEIs»



Ipuioxkenne 2 «OueHOYHBbIE CPEACTBA 1JIsl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAMID)

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOUYHbIE CPeACTBA ISl POBedeHHs
MPOMEKYTOYHOM aTTEeCTALMU:

Kon
HHIUKAT
opa

WHaukaTop AOCTHXKEHUS
KOMITETEHIIUN

OrneHOuHBIE CpeACTBa

OIIK -4:Cnoco0eH NCT0Nbp30BaTh METOIBI aHAIM3a U MOJICITHPOBAHS AIEKTPHUYECKUX METeH U JIeKTPUIECKUX

MaIIiH
OIIK-4. Bonpocs! 1J1s1 IPOME:KYTOYHOM aTTeCTAIUH:
1 1. Pemmrs 3agaHHyI0 cucteMy AudQpepeHaIbHbIX ypaBHEHHN
KJIACCUYECKUM METOMIOM.
2. JInddepeHnpanibable YpaBHEHUS JIEKTPUUECKOTO COCTOSHHS
LIETIN TIPEICTaBUTh B ONIEPATOPHON (opMe.
3. Jns 3neKTpUYEeCKOH ey IIEPEMEHHOT0 TOKA 3aIicaTh yPaBHCHUS
B KOMIUIEKCHOH (hopme.
4. Tlo 3HaueHMSAM BEIIECTBEHHOW M MHIUMOW YacTH KOMIIEKCHOTO
YHCIIa OTIPENISNIUTh aMIUTUTYAY U a3y KOMIUIEKCHOTO YUCIIa.
5. JIs cxeMbl 3aMeIIeHuUs IBUTATeNs OCTOSHHOTO TOKA 3alUcaTh
YpaBHEHHE 3JICKTPUIECKOTO COCTOSTHUS SKOPHON IIETIH U LIeIH
BO30YXKICHHUS.
6. IlpuBecTH KpaTKoe ONKCAHHUE MPHHIKIIA PA0OTH MAIINHBI
MOCTOSIHHOTO TOKA B TEHEPAaTOPHOM M ABUraTeIbHOM pEXUMaXx.
7. 3ammcaTb ypaBHEHHMS JUIS SKOPHOH LIETIH T€HEPaTOPa IIOCTOSHHOTO
TOKa.
8. IIpuBenute OCHOBHBIEC XapaKTEPUCTUKHI I'€HEPATOPA TOCTOSHHOTO
TOKa TIPH PA3IMYHBIX CIIOCO0ax BO30YKACHHUS.
9. 3ammcaTh ypaBHEHHS AJS SKOPHOH LIETN IBUTATENSI IOCTOSTHHOTO
TOKa.
CrniocoGeH oreHnBaTh . . .
10. MOy uereii mepBUYHON M BTOPUYHOM 00MOTOK TpaHchopmaTopa
apaMeTphbl HOpMaJILHBIX 1 3aIUCaTh YPABHEHUS. SIEKTPHIECKOTO COCTOSHHUS C
aBapHITHBIX PEKUMOB KCII0JIb30BaHUEM CUMBOJIMYECKOT0 METO/a pacuera Lemne.
ANIEKTPUYECKUX IeTei 1 CHHYCOUIAJIFHOTO TOKA (METOJJOM KOMITIEKCHBIX aMILIUTY).
MAIIIMH C UCIIOb30BAHUEM 11. TlpuBenuTe KpaTKOE ONMUCAHWE MPUHIIUTIA paOOTHl ACUHXPOHHOTO
METOJIOB aHAIN3a U ABUTATCILL. 5 5
MOZIETHpPOBAHHA 12. Jlns craTopHON M POTOPHOI IieTeii aCHHXPOHHOTO JABHUTaTeNs
3amucaTh yPaBHEHMS. SJIEKTPOMArHUTHOTO COCTOSIHUS B
KOMIUTEKCHOH (hopme.
13. Jns ogHOMa3HOTO ABYXOOMOTOYHOTO TpaHCPOpMaTopa
MIOCTPOUTH BEKTOPHYIO INarpamMmmy.
14. TIpuBecTH cxeMy 3aMelieHus TpaHchopmaTopa.
15. IIpuBecTH cxeMmy 3aMeIIeHUS aCHHXPOHHOTO ABHUTaTeNIs.
16. TlpuBecTH ypaBHEHHUS! CKOPOCTHOI U MEXaHHYECKOI
XapaKTePUCTHKH.
17. 3anmcars ypaBHEeHHS O6ajaHCa MOIIHOCTH JIBUTATENS OCTOSHHOTO
TOKa.
18. 3anmcars ypaBHeHHe OajaHca MOIIHOCTH AaCHHXPOHHOTO
JIBUTaTEIIs.
19. ITocTpouTh MEXaHHMYECKNE XapaKTEPUCTHUKHU JIBUTATEINs
HOCTOSIHHOTO TOKA.
20. ITocTpouTh MEXaHUYECKHE XapaKTEPHUCTHUKH aCHHXPOHHOTO
JIBUTaTEIIs.
21. TlpuBenure KpaTKoe ONMUCAHUE KOHCTPYKLUH U MIPHUHIMIIA PAOOTHI
CHUHXPOHHOW MAILIMHBI.
22. TlpuBecTH yriiOBbIe XapaKTEPUCTUKH CHHXPOHHOM MAIIHHBI.
23. IlpuBecTH OCHOBHBIE XapaKTEPUCTUKN CHHXPOHHOI'O TeHepaTopa.
24. Pabota HaJi TECTAMH 110 OCHOBHBIM T€MaM Kypca (Mall1HbI
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MOCTOSIHHOTO TOKa, TPaHC(OPMATOPBI, ACHHXPOHHBIE JIBUTATEIH,
CUHXPOHHBIE MAIIIUHBI).
3HaTh: yCTPONUCTBO, IPUHIUI ACHCTBUS X OCHOBHBIC XapaKTEPUCTHKH

SJICKTPUICCKUX MAIINH. MGTO,HBI 1 CXEMBI U ONIPEACIICHUA Pa3JINIHBIX
napaMeTpoB JICKTPUICCKUX MAILIWH. BnusHue u3MeHeHus pa3JIMIHbIX
napaMeTpoB Ha XapaKTCPUCTUKHU IJICKTPUUCCKUX MalllUH

Kypcogoii mpoekr: «Pacuer XxapakTepucTUK TpaHc(HOpMaTOpoB U
3JIEKTPUYECKUX JABUTATEIICH)

[TpoBoasiTCS pacueTbl XapaKTEepUCTUK TpaHC(HOPMATOPOB U ABHUIATENEH
0 MAaCHOPTHHIM AaHHBIM. O0y4aronmecst IEMOHCTPUPYIOT METOANKI
MIPOBE/ICHUS PAcUCTOB M OIICHKU BIMSHUS Pa3IMYHBIX TapaMeTPOB Ha
OKCILTyaTallHOHHBIE XapaKTEPUCTHUKHU JIBUraTelIel U TpaHC(HOPMAaTOPOB.

ITpumep Nel: PacueT XxapakTepHUCTUK JABHUraTess MOCTOSHHOTO TOKa

JlBuraTtens MOCTOSHHOTO TOKa MapauieIbHOTO
BO30YyXICHUS UMEET CICAYIONNEe TaHHBIC.

Pno . U ont I HoMm nuom R}m Ros 77
Howmep
BapuaHTa
06/
kBT B A Om | Om | %
MUH

rae PHOM - HOMHWHaJIbHAas1 MOITHOCTB JIBHUIaTCJIA,

U wom HOMHMHAJIBHOC HAIIPSKCHUEC,

|How - HOMUHAJIBHBIHN TOK, TOTPeOIsIeMbIN U3 CETH;

nm'w - HOMHHAJIbHAs 4aCcTOTa BpalllCHUS,

Rf"/l - CONPOTUBJICHUC 00MOTOK AKOpsA U AOMOJHUTCIIbHBIX

nositocoB ipu 20°C;

Ro R - CONPOTHUBIICHHE 0OMOTKH Bo30y>xaenus npu 20°C.
I[lo pmaHHBIM CBOEro BapuaHTa, B3SATBIM W3 TabOm.l
MPWIOKEHUS], HEOOXO0ANMO BBITIOJIHUTE CIIETYIOIIEe.

1. HauepTuTh SIIEKTPUYECKYIO CXEMY BKIIIOYEHHS IBUTaTeNs
MapajieIsHOTO BO30YX/IEHHUS U yKa3aTh HAa HEH TOK SKOPS U TOK
BO30YKIICHHUSL.
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2. OrmpenenuTs HOMHHANBHBIA TOK BO30Y)XKICHHS M HOMHHAIBHBINA
TOK SIKOPSI.
3. Omnpenenutbs HOMHHAJIBHBII MOMEHT Ha Bally JABUTATEIS.

4.. Paccuurtath u moctpouth Ha ojHoM rpadpuke @ = f(M)

€CTECTBEHHYIO " TpH HCKYCCTBEHHBIC MEXaHUIECKHUE
XapaKTEePUCTHKH;

4.1. Tlpn COMPOTHBICHUH PETYIMPOBOYHOTO PEOCTATa B LEMH SKOPS

R,=5R,, U=U, ®=a, .

4.2 . Tpu nommkennom Hanpsoxermn na siwope U =0,6U,, . R, =0
! @ = @HOM

4.3. Ilpu ocnabnennom maruutom noroke @ =080, U =U
, R, =0

5. Ompenenuth NPOLEHTHOE H3MEHEHHE CKOPOCTH BpallleHUs It
Ka)XJJOW XapaKTePUCTHKU U AMATIa30H PEryJIUpOBaHUS PU

M = M HOM
6. PaccunTaTh CONPOTUBJIEHHE IyCKOBOTO PEOCTATA IPH ITyCKE
IIBUTATEIIS C |}WCK =21,

7. Omnpenenutb TOK SIKOPS, KOTOPBIH OBbIT OBl NMPH HETOCPEICTBEHHOM
BKJIIOUCHNHW [BUTATeNs B CETh, €ro KpPaTHOCTh II0 OTHOIICHHIO K
HOMHHQJIPHOMY 3HQU€HHIO M CHENaTh BBIBOABI I BO3MOXKHOCTH
MPaKTHYIECKOTO IPHIMEHEHHUS JAHHOTO CII0c00a MycKa.

8. Onpenenuth BEJIUUHUHY COTPOTHBIICHUS JUHAMUYECKOTO TOPMOKCHHUS
=15l

OpeJUIeCTBYET PpEXUM JBUTATelsl C HOMMHAIBHOM HAarpy3skod H
HOMMHAJIbHOM YaCTOTOW BpallleHHUs.

9. OmpenenuTh MONHBIE MOTEPH MOIIHOCTH B JABMraTesie Npu pabore B
HOMMHAJILHOM PEXHUME.

Rgm npu TopMo3HOM Toke sikops | TopmoszHOMY pexumy

Agm Hom *

10.HccnenoBatp, kak m3meHseTcs KIIJ| apurarens, paboTaromero mpu

HOMUHAIILHOM  Harpy3ke, Ha PEOCTaTHOM  XapaKTEpPHUCTHUKE, MpH

noHmwkeHHoOM Ha 40% HanpspkeHun, ocnabieHHoM Ha 20% MarHUTHOM

MIOTOKE B CPAaBHEHMH C HOMHUHAJIBHBIM 3HadeHueM KII/I, yka3aHHbIM B

MacTopTe JIBUTATEINS

11. OmnpenenuTh IOJIHBIE NMOTEPH MOIIHOCTH B JBUTraTene mpu pabore B
HOMHUHAJIBHOM PEXHME.

12. UccrnenoBats, kak usmensercs KIIJ| nBurarems, paboTaromero mpu
HOMMHAJIBHOM Harpy3ke, Ha PEOCTaTHOM XapaKTEpUCTHUKE, IIpU
MOHIKeHHOM Ha 40% HanpsbkeHnu, ociabieHHoM Ha 20% MarHUTHOM
MOTOKE B CPABHEHUH ¢ HOMUHAIbHBIM 3HaueHueM KIIJI, yka3aHHbIM B
HacrnopTe JBUTATENS

IMpumep Ne2.: Pacuer xapakTepucTuk TpanchopmaTopa

Tpex¢asublii TpanchopMaTop UMeeT

CIIEYIONINE JaHHBIC.
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Howme Tun
p cI) S Hom U luom 21nom PO
BapwaHT | TpaHCHOPM
xBA kB kB xBm
a aTopa
rre S oy ~ HOMHHAIIBHAS MOIIHOCTB TPaHC(OPMATopa;
Ulw ., - HOMHHAJIBHOE TMHEHHOE HANPSHKECHUE NEPBHIHOM
00MOTKH;
U 210, ~ HOMHMHAIIBHOE IHMHEHHOE HANPSKEHHE BTOPHIHON
00OMOTKH;
Po - MOIITHOCTh ITOTEPh XOJIOCTOTO X0/,
PK -MOIIHOCTh MOTEPh KOPOTKOTO 3aMbIKAHHUS;
U . - HampsiKeHHE KOPOTKOTO 3aMBIKaHMS B MPOLEHTaX
OTHOCHUTEJILHO (ha3HOTO HAMpPSOKCHUST  TICPBUYHOM

00MOTKH;

IK - TOK XOJIOCTOTO XoOJa B IMPOINCHTAX OT HOMUHAJIBHOI'O

(ha3HOrO TOKA MEPBUYHOM, OOMOTKH.

ITo JAaHHBIM CBOCTO BapuUaHTa, B3ATbIM U3 Tabm.1 MIPUITOKCHUA
METOAUYCCKOI'O 1'[00061/151, HCO6XOI[I/IMO BBITIOJHUTD CJIICAYIOUICC

1. HauepTurp 3JIEKTPUYECKYIO 00MOTOK

TpaHcopmaropa, ykazaThb Ha

CXeMy  COEIMHEHHMS
Hell nwmHeitHble W (azHBIC
HAaIpsDKEHUS ¥ TOKH, TIPUBECTH COOTHOIICHHS MEXKJLy HUMHU.
2. Omnpenenurs:

2.1. HowmunHanpHble (pa3HBIC HANPSHKCHUS TEPBUYHOW W BTOPUIHOH
00OMOTOK.

2.2. Koaddumnuent rpanchopMarium.

2.3. HowmunanbHble nuHEiHbIE 1 ()a3HbIE TOKU IEPBUYHON U
BTOPUYHONW OOMOTOK,

2.4. Vsmenenne nanpsokenns AU, Ha 3aXWUMaX BTOPHYHOU
00MOTKH TpaHc(hopMaTopa IpH Harpy3Kax, PaBHBIX:

= 0; 0,2; 0,4;. 0,6; 0,8; 1,0 m COS P2 - 0,8. TTocTpouTh BHEUIHIOIO

XapaKTepUCTHKY TpaHchopMaTopa.

2.5. KoadpdumpreHT monesHoro AeHCTBUS 1 TpaHcopMaTopa mpu
AKTHBHO-MHAYKTUBHOH Harpys3ke ¢ COS @, = 0,8 u nmpu Harpyskax,

pasubix: B =0;0,05;0,1;0,2; 0,4; 0,6; 0,8; 1,0, [Toctpouts
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XapaKTEPUCTUKY n=1(p)

2.6. Harpysky, npu kotopoii KI1/I Tpancdopmaropa umeet HanbospIree
3Ha4YeHHE, 1 3To 3HadyeHue KII/.

[onyuennsie 3nauenns KI1JI, msmenenus nanpsoxenns AU , U

HATPSKCHUS Ha 32)KMMaX BTOPUYHOM 00MOTKH TpaHc(opMaTopa cieayeT
CBECTH B Ta0HITy.

% kB

3. OObsAcHHNTE, BO3MOXXHO JIM TPHCOCIWHCHHE K 3aKUMaM
BTOPUYHON 0OMOTKH 3alaHHOTO Bam TpaHchopmaTopa HECHMMETPHIHOH
Harpys3ku?

4. O0bsacHUTE cMBICK TOHATHA "['pymima coequHEeHNsI 0OMOTOK" H €ro
ycioBHOe o003HaueHue B Bamem BapuanTe.

HccrnenoBartenbckas 9acThb

5. BBISICHUTD BIIMSIHHE N3MEHEHHUS YHCIIa BUTKOB HepBH‘IHOfI 00MOTKH
IIOHMXXAIOIICTO TpaHC(bopMaTopa Ipu HEU3MEHHOM IICPBUYHOM

nanpsokennn U Ha kosduument tpancdopmaumu N 1 HaNpskeHMe

U , Ha 3aKMMax BropuyHoit 0OMOTKH.

6.VccnenoBars BIMSHHAE XapaKkTepa Harpy3KH oTpeOuTesnei Ha

M3MEHEHNE BTOPUYHOTO HANPsUKeHNns Tpancopmaropa npu COS @, = |

(axTnBHas Harpyska) 1 COS @, = 0,6 (axTmBHO-MHIYKTHBHAS HArpyska).

ITo MOJIYYCHHBIM PE3yJIbTaTaM OCTPOUTH BHCIIHUEC XaPAKTECPUCTHUKHA

Ha 0JTHOM IrpadHKe ¢ XapaKTepUCTHKOM, cooTBeTcTBYytomed COS @, = 0,8

7. BI)IS{CHI/ITB, KaK U3BMECHATCA BTOPUYIHOC HAIIPSAKCHUE U o H TOK

xomocroro xoxa |, ecin nepuumyio 06MoTKy TpancdopmaTopa BMECTO

"TpeyroapbHuKa" coeAUHUTH "3Be3/10i" (1M BMecTO" 3Be3/bl" B
"TpeyronpHuK’)?

ITpumep Ne3.: Tema. Pacder u ucciieioBanne XapakTepUCTHK

ACUHXPOHHOTI'O ABUTAaTCIIA.
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Tpexda3Hplii aCHHXPOHHBIM IBUTATEeb C KOPOTKO3aMKHYTHIM
pOTOpOM, TACHOPTHBIMH  JaHHBIMH, TPHBEICHHBIMH B  Tabm.3,
MOJKJIFOYAcTCs K Tpex(pa3sHOW CeTH IEPEMEHHOTO0 TOKa C JIMHCHHBIM
HanpsokeHueM 220 B st HeweTHbix BapuaHToB W 380 B s yeTHbIX
BapHaHTOB, yacToToi 50 I'.

HOMep U HoM ’ PHOM nHOM
77}!0 M COS ¢HO M
BapuaHTa y ;
B kBT 00/MHH

roe U won -~ HOMHUHAJIBHOE HATIPSIKEHHE;

Pm;,\,z - HOMHHAJIbHAsI MOIIHOCTh HA BaJTy JIBUTATEIIS;

N, -HOMHHAIbHAS YACTOTA BPALIEHHS;

N0, - HOMUHAIBHBIH KO3 dunuent noaesnoro aeicraus (KILJI);

COS®,,,, - HOMMHAIIBHBIH KO3()(PULHEHT MOIIHOCTY;
% - KpaTHOCTB ITyCKOBOI'O TOKA;
HOM
%\/] - KpaTHOCTh ITyCKOBOT'O MOMEHTA;
HOM

%/[ - KpaTHOCTb MAKCUMAJIbHOI'O MOMCHTA.
HOM

ITo MAaCIOPTHLIM AAaHHBIM JABUTATEIISA IJIA Bamero BapuaHTa
BBITIOJIHUTD CJICAYIOLICC.

1. HauepTuTh IEKTPHUYECKYIO CXeMY BKIIIOYEHUS OOMOTKH CTaTOpa
ACHHXPOHHOTO JJBUraTelsl COOTBETCTBEHHO JTMHEHHOMY
HanpshKeHUIo Bariero BapuaHra.

2. OrmpenenuTs:

2.1 .AKTHBHYIO, pEAKTUBHYIO U ITOJIHYIO MOIITHOCTH, OTpeOsieMble
JBUTaTeNEM U3, CETU IIPU HOMHHAIBHOM PEKUME.

2.2 .HomuHanbHbIM U MyCKOBON TOKH; HOMUHAJBHBIH, IyCKOBOH U
MaKCHMAaJIbHBIII MOMEHTHI JIBUTATENIS.

2.3 .YacroTy BpallleHUs MAarHUTHOTO TOJISl CTATOPa, HOMUHAIBHOE U
KPUTHUYECKOE CKOJIb)KEHHUE.

2.4. ITonnabie NOTEPU MOIMHOCTH B ABUTaTCJIC ITPU HOMUHAJIbBHOM
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pexrMe paboThI.

3. Paccuutars 1, IOCTPOUTH 3aBUCUMOCTD YaCTOTHI BPaLlICHUS
poTopa IBUTaTeNs OT BEIUYUHBI MEXaHHUECKOTO MOMEHTA,
MPUI0KEHHOTO K €T0 Bajy.

4. HccnenoBath 3aBUCUMOCTH 9acTOThl DJIC U TOKa, JIEKTPUIECKUX
MOTEPH B POTOPE OT CKOIBKCHHUS.

5. Crnenats BBIBOJBI 110 PE3YJIbTaTaM BBIIIOTHEHHONW pabOTHI.

OIIK-4.

PaspabatsiBacT
MEPONPUATHS IO
YIIy4IIEHUIO TIOKa3aTenen
KagecTBa pabOTHI
AIEKTPUUECKUX Lene u
MaIluH

10.

11.

[TosicHuTe Ha3HaUYEHHUE JOMOIHUTENIBHBIX TTONIOCOB U
KOMITEHCAIIHOHHOW OOMOTKHM B KOHCTPYKIIUH MallIMHBI IOCTOSIHHOTO
TOKa.

Ilepeuncaure crnocoObl OrpaHUUEHUS TYCKOBOTO TOKA JIBUTATEIS
MTOCTOSTHHOTO TOKA.

[epeuncaure COCOOHI ITyCcKa IBUTATENS OCTOSHHOTO TOKA M
HA30BHUTE HETATHBHEIC SBJICHHUS, BOSHUKAIOIINE B ITYCKOBOM
pexume.

[IpuBenuTe cxeMy HMOIKITIOYSHHS ITYCKOBOTO YCTPOIMCTBA K IKOPHOH
LIETH JBUTATENS IIOCTOSTHHOTO TOKA IPH PEOCTATHOM ITyCKe.

Uro Takoe peaknus SKOps M K KaKMM HeTaTHBHBIM SBJICHUSM OHA
HPUBOJIUT MPH HKCIUTyaTAI[M MAIIWH IIOCTOSHHOTO TOKa?

Kaxumu cioco6amy yCTpaHSIOT BINSHUE PEAKIIUHU SIKOPS Ha
XapaKTepUCTUKH MAIIUHBI TIOCTOSHHOTO TOKA U MPOIIECCHI
KOMMYTAIIUHU B IIIETOYHO-KOJIJIEKTOPHOM YCTpPOHCTBE?
[epeuncaure ycIoBUS pearn3aiiii BO3MOXKHBIX TOPMO3HBIX
PEXUMOB JIBUTATEIS TIOCTOSTHHOTO TOKA.

B KxakoM TOpMO3HOM pexXHMe pealu3yr0TCs YCIOBUS peKyTepaui
(BO3BpaTa SHEPTUU OOPATHO B MMUTAIOIILYIO CETH?

CymecTByeT Ba BO3MOKHBIX YCIIOBHS BO3HUKHOBEHHS
peKyNnepaTuBHOrO TOpMOXKeHUs. OMUILUTE YCIOBHS, IPU KOTOPBIX
BO3MOJKHA peaji3ays peKynepaTHBHOTO TopMokeHHs. [loscHuTe
rpaduIecKy Ha IpruMepe OCTPOCHHUS MEXaHNIECKUX MITH
CKOpPOCTHBIX XapaKTePUCTHK JIBUraTeNs (IT0Ka3aTh Ha
XapaKTepUCTHKAX MPOIECcC Mepexoaa MIEKTPOIBUTATENS U3
JBUTATEIFHOTO Pad0Yero peXuMa B PeXKHUM PEKyIepaTHBHOTO
(TeHepaTopHOTO TOPMOKEHHS )

Onuimre ycaoBUs pealn3aluyl JUHAMUUYECKOTO TOPMOKEHUS
JIBUTATEJIs IIOCTOSIHHOTO TOKa. [lokaxuTe rpaudeckn Ha IpuMepe
MOCTPOESHUSI MEXaHUUECKHUX WJIM CKOPOCTHBIX XapaKTEPUCTUK
(moKa3aTth Ha XapaKTEpPHCTHKAX MpOLEcC epexoa
ANEKTPOABUraTeNs U3 JBUraTEILHOIO PEXKHUMA B PEXKUM
JUHAMHYECKOTO TOPMOYKEHHS)

Onummre yciIoBUS peasn3aIiiii TOPMOXKEHHUS IPOTHBOBKIIIOUYCHHEM
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12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

JIBUTATEJIs IOCTOSIHHOTO ToKa. [lokaxkurte rpaduyeckn Ha mpuMepe
MIOCTPOCHUS MEXaHNUECKUX WJIN CKOPOCTHBIX XapaKTEPUCTUK
(moka3aTh Ha XapaKTEepUCTUKAaX IPOLECcC epexoa U3
JIBUTaTEJILHOTO Pab0vero peskuMa B PeKUM TOPMOKEHHS
MIPOTUBOBKIIIOUYEHUS ).

[epeuncnure cnocoObl perynupoBaHUs CKOPOCTH BPAILCHUS
JBHUTATEJIS IOCTOSHHOTO TOoKa. Ha rpadmdecknx mpuMepax
(MexaHWIECKUX MM CKOPOCTHBIX XapaKTEPUCTHUKAX) OSICHUTE
HM3MEHEHHSI CKOPOCTH JIBUTATENIS B IPOLIECCE PETYIUPOBAHUS.

UYro Takoe JBYX30HHOE PETYIUPOBAHUE CKOPOCTH ABUraTEIs
MIOCTOSTHHOTO TOKa?

IIpu KakMX yCIIOBHSX MPOBOAATCS UCIBITAHUS

tpaHchopmaropa: «OnbIT X0I0CcTOro XoAa» U «OTBIT KOPOTKOTO
3aMbIKaHuA»? V3MepeHne KakuX BEJIMYMH IPU 3TOM OCYILECTBISAIOT
U KaK IMOJKJII0YAI0TCS U3MEPHUTENIbHBIE PUOOPHI?

Kak onpenemsrorcs OCHOBHBIE ITapaMeTPhl CXEMBI 3aMEIECHHS
TpaHnchopmaropa?

Uro Takoe rpyIma coeIMHEHHsI 0OMOTOK TpexdaszHoro
TpaHchopmaropa, Ha mpuMmepe «11-rpynmax». Kak MoxxHO
peanu3oBaTth Ipyrue rPyIIbl COSAMHEHNS OOMOTOK.

YcnoBus nmapaiensHON paboThl TpaHC(HOPMATOPOB.

Bremnsis xapakrepuctika tpancopmaropa. Kak Biauser xapaxrep
Harpy3KHy BO BTOPUYHOH LIENH HA BHEIIHIOK XapaKTEPHUCTHKY.
KII[ Tpanchopmatopa. [Ipusenute pacuetnyto hopmyiy U
xapakTepucTUKy 3aBucuMOocTH KIIJ[ 0T Benn4uHbI Harpy3Ku BO
BTOPUYHOM.

IosicauTe ycnoBus co3nanus B AJl KpyroBoro Bpamaromerocs
MarHUTHOTO TTOJIA.

Kak onpenensiercss CKOPOCTb BpallleHHsI MATHUTHOT'O MOJIS
acHMHXpOHHOro auratens. Kakue 3HaueHNs 3Ta BEIMYMHA MOXKET
HMMETbH B IPOMBIIITICHHBIX JBUTATENAX IIPH YaCTOTE MUTAIOIIErO
Hanpspkenus 50 ' ?

UTo Takoe CKOJIbKEHHE B ACHHXPOHHOM JIBUTaTese U B KaKUX
IIpezienax HaXOAUTCS ATA BEJIMYMHA B PA3JIMYHBIX PEKUMaxX paboThI
A/l (B 1BHUTaTENbHOM, T€HEPATOPHOM, B PEKUME
HNPOTUBOBKJIIOUEHHS U AUHAMHYECKOTO TOPMOIKEHHS).

[IpuBenuTe MEXaHMYECKYIO XapaKTEePUCTUKY (3aBUCUMOCTH
CKOpPOCTH BpaIlleHUs] OT MOMEHTa Harpy3KH UM 3aBUCUMOCTh
MOMEHTa OT CKOJIbKeHus). [lokaxxute Ha XapaKTepUCTUKE MOMEHT
KPUTHYECKUH, IIyCKOBOM MOMEHT, IPUMEPHOE 3HAUCHUE
HOMHHAJIBHOTO MOMEHTa, paboumi y9acTOK MEXaHHYECKO
XapaKTEePUCTUKHU U YIaCTOK HEYCTOHUMBOM pabOTHI.

Kakue HeraTuBHBIE SIBICHHS NPOSIBIIAIOTCS MIPH MPSIMOM ITyCKe
ACHHXPOHHOT'O IBUTATENSI ¥ KAKMMH CIIOCOOaMH NX MOXKHO
YCTPaHUTh ?

[IpuBenuTe NpUMeEpH! peaau3alyi pa3IUIHBIX CIIOCOOOB MycKa
ACHHXPOHHOTO JIBUTATEIS.

[IpuBeauTe NpUMeEpH! peaan3ayy pa3IndHBIX CI0OCO00B
perynupoBaHus CKOpOCTH BpammeHust AJL.

[IpuBeauTe NpUMEpHI peaau3ayuy pa3IndHBIX CII0OCO00B
peanu3anyy TOPMO3HBIX peKuMoB AJl.

[IpuBenuTe MEXaHMUECKUE XapaKTEPUCTUKH AJ] IpU 4aCTOTHOM
perynupoBanuu AJl.

Kakue 3aBUCUMOCTH MEX/y MUTAIOIIUM HaNpPsHKEHUEM U €T0
4acTOTOH peanr30BaHbl B OCHOBHBIX 3aKOHAX YACTOTHOTO
perynupoBanus AJl ?

Kak n3menuts Hanpasnenue BpaieHus AJl.

Kak moBBICHTH yCTOWYHBOCT pabOTHI CHHXPOHHOTO IBUTATENS IIPH
HM3MEHEHHH B IIUPOKUX Mpeaesax Harpy3ku?

Kak peanmsyercst nutanne 0OMOTKH BO30YKIEHUSI CHHXPOHHOU
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Mammebl? [IpuBeauTe mpumepsl.

33. IlpuBeauTe MEXaHMYECKYIO U YIIIOBYIO XapaKTEPUCTHKY
CHHXPOHHOTO JABHIaTelIsl.

34. TlpuBeamTe MpUMEpPHI peaM3allii Pa3IMYHBIX CIIOCOOOB ITycKa
CHHXPOHHOTO JBHIaTelIsl.

35. CHHXpOHHBI KOMIIEHCATOP M €TI0 XapaKTePUCTUKH.

36. Pabora Ha TeCTOBEIMH MaTepHaJaMH B PaMKaX CaMOITOITOTOBKH.

0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEePUH
OLlEHUBAHMUSL:

[IpomexyTouHas arrecTanusi MO MUCHUILUIMHE «DJIEKTPUUECKUE MAIIWHBD) JUIUTCA 2
CeMecTpa: BKIIOYAET TEOPETUYECKUE BOIPOCHI, IMO3BOJSIONINE OICHUTH YPOBEHb YCBOCHHS
0o0yJaromMMucs 3HaHUH, U TPaKTHYECKUe 3aJaHUs, BBISBISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJCHUH, B IEPBOM CEMECTpEe MPOBOIUTCA B popMe 3aueTa, BTOpOH ceMecTp B opme
9K3aMeHa U CIa4H KypCOBOTO IIPOEKTA.

IToxa3aTenn U KpUTepHu aTTecTanuy (3a4er):

N3ydenue yueOHON qUCIMIUIMHBI «BBeieHNE B HAalIpaBJICHNUE)» 3aBEPILIAETCS 3a4ETOM.

3auyer sBisercss (OPMON HTOrOBOrO KOHTPOJIS 3HAHUH M yMEHHH, MOJTYy4EeHHBIX Ha
JEKIUAX, CEMUHAPCKUX, IPAKTUUECKUX 3aHATHAX U IMIPOLECCE CAMOCTOATEIbHON PaboThl.

3aueT 1aeT BO3MOKHOCTb IIPENOIaBATEINIO:

— BBIICHUTH YPOBEHb OCBOEHUS 00YUAIOIIMMHUCS IPOTrpaMMbl y4€OHON AUCIUIIIINHBL;

— OLEHHUTh (HOPMHUPOBAHME OIPENENCHHBIX 3HAHUNW M HABBIKOB MX MCIIOJIb30BaHMA,
HEOOXOUMBIX M IOCTATOUHBIX JJI OyIyleil caMOCTOSTETbHOM paboThI;

— OIICHUTh YMEHHE 00Y4aIOIIUXCsl TBOPUECKH MBICTUTD U JIOTHUECKH MTPABUIIBLHO U3J1araTh
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI.

3ayer mpoBoauTCcs B Qopme coOeceloBaHUs, B TPOLECCe KOTOPOro OOyyarommics
OTBEYaEeT Ha BOIPOCHI MIPENOIaBaATENS.

JIutepaTypa s IOATOTOBKU K 3a4€Ty pEKOMEHAYETCs mpernonaasareneM. /st moaHoTsl
yaeOHON WHGPOpMAMK W €€ CpPaBHEHWs JIydIlle HCIOJh30BaTh HE MEHEE JBYX YUYCOHHKOB.
OOyuaromiuiics BIpaBe caM NPUAEPKUBATHCS JIIOOOW U3 MPEACTABICHHBIX B YU€OHHKAX TOUYEK
3peHus MO CIOPHOI mpobiieMe (B TOM 4YMCIE OTIMYHOW OT MperojaaBaress), HO MpU YCIOBUU
JI0OCTaTOYHOM Hay4HOH apryMeHTal1H.




OCHOBHBIM UCTOYHHUKOM IOATOTOBKH K 3a4eTy SBJIETCS] KOHCIEKT JIEKLUH, I71e yu4eOHbIH
MaTeprai JAaeTCs B CHCTEMAaTU3MPOBAHHOM BHJIE, OCHOBHBIC ITOJIOXKECHHS €T0 AETATU3UPYIOTCH,
HOJKPETUISIOTCS COBPEMEHHBIMH (haKTaMH U HHPOPMAIUEH, KOTOpbIe B CHITy HOBU3HBI HE BOIIUIN
B OIYOJMKOBAHHBIE I1€YaTHbIE HCTOYHMKH. B XoJae MOATOTOBKM K 3aueTy OOydyaroluMcs
HeoO0XxoauMo oOpamiaTh BHUMAaHHWE HE TOJBKO HA YPOBEHb 3allOMHHAHUS, HO W Ha CTENEHb
IOHUMAaHMs U3J1araeMbIX IpooJIeM.

3aueT IpOBOAMUTCSA IO BOIPOCAM, OXBAaTBIBAIOIMM BeChb IMpoOWIeHHBIM Martepuain. Ilo
OKOHYAaHHMU OTBETa I[IPErojaBaTeslb MOXKET 3aJaTh OO0YyYaroLIEMyCsl [JOIOJHUTEIbHbIE U
YTOUHSIOUIHE BOMPOCHL. [lOMOXHUTENBHBIM Takke OydeT CTpEeMJICHHE CTYJIEHTa H3JI0KHUTh
pasyIn4yHbIe TOUKU 3PEHUs Ha pacCMaTpUBAaeMyIo MpoOJeMy, BbIpa3UTh CBOE OTHOILEHHE K Hell,
IPUMEHUTH TEOPETUUECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0emMaM 3KoJoruu. Pe3ynpraTel 3auera
OOBSBIIAIOTCS CTYIEHTY HEIOCPEACTBEHHO II0CJIE OKOHYAHUS €r0 OTBETA B IEHb CJIAuH.
Ioka3aTesiu 1 KpUTEPUM aTTeCTALMH (3a4eT):

- 06yqa101u1/1171051 IMOJIy4acT OTMCTKY «3a4YTEHO» IIPU YCIOBUH OTBETA HA BCEC NIPEAYCMOTPCHHBIC
BOIIPOCHI Ha OLICHKY HC HUKC «yHOBJICTBOPUTCIIBHO.

- 06yanOIHHﬁCH IMOJIYYac€T OTMETKY «HE 3a4YTEHO» IIPpHU YCIIOBUH OTBETA HA BCC
NpeaAyCMOTPCHHBIC BOIIPOCHI HA OICHKY HHIKE «YAOBJIICTBOPUTCIIBHO).

Iloka3arenu u KPUTCPHUHU ONCHUBAHHUSA IK3aMeEHA:

DK3aMeH M0 JaHHOH TUCIHIUIMHE IPOBOJUTCS B YyCTHOU (hOpMeE 10 K3aMEHALMOHHBIM OHIIeTaMm,
KQKIbI U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO MIPAKTHUUECKOE 3a/1aHHUE.

— Ha OLIEHKY «OTJMYHO» (5 0amioB) — o0ydarouuiics 1eMOHCTPUPYET BHICOKHI YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHUCTEMATUYECKOE U IIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHUYECKUE 3aJaHMs, CBOOOIHO ONEpUPYET
3HAaHUSMM, YMEHUSMH, IPUMEHSIET UX B CUTYallUsAX ITOBBILIEHHON CII0KHOCTH.

— Ha OILIEHKY «Xxopomo» (4 Oamna) — OOydYarOIIMIiCS JEMOHCTPUPYET CPEIHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HaHHsA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHS IIPH aHATUTHUYECKUX OTepallusiX, IEPeHoce
3HaHWI U YMEHUU HA HOBbIE, HECTAH/IaPTHBIC CUTYAIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEeHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JIe KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTACIbHBIX 3HAHWH, yYMEHHUI, HaBBIKOB, OO0yYaroLIUiics
UCTIBITHIBAET 3HAUUTENIbHBIE 3aTPYJHEHUs MPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIEHKY «HEY/I0BJIeTBOPUTEILHO» (2 6amia) — oOydJarouuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TTPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAHHs Ha
YPOBHE BOCHPOM3BEACHUS U 00BACHEHUS UH(OPMAIIMH, HE MOXKET TIOKa3aTh UHTEIJICKTYyallbHbIE
HaBBIKU PEUICHUs] MPOCTHIX 3a]1a4.

KypcoBoil mpoekT BBINONHSETCA MOJ PYKOBOACTBOM IPENOJABATENsl, B IPOLECCE €ro
HalMcaHusl 00yJaroLuiicss pa3BUBAaeT HABBIKM K HAYYHOH paboTe, 3aKperuisis U OJHOBPEMEHHO
pacmmpsisi 3HaHWs, IOJIYYEHHbIE NPH H3YYEHHH Kypca «IJEKTpUYecKHe MamuHb». [Ipn



BBIITOJIHEHNUH KYPCOBOTO IMPOEKTa OO0YYArOIIUICS JOJDKCH IMOKa3aTh CBOE yMEHHE padoTarh ¢
HOPMAaTUBHBIM MaTE€PHAIOM M JPYTUMH JINTEPATYPHBIMH UCTOYHHKAMH, a TaK:KE€ BO3MOXKHOCTh
CUCTEeMATHU3UPOBATh U AaHAM3UPOBATH (DAKTHUECKUN MaTepPUAl M CAMOCTOSTEIIBHO TBOPUECKH €T0
OCMBICITHBATb.

B npomecce HammcaHuss KypcOBOTO NPOEKTa OOYYaroIIMMCS JOJDKEH pa3o0paThCsi B
TEOPETUYECKHUX BOMPOCaX M30PaHHOW TEMBI, CAMOCTOSITEIIPHO IPOAHATH3UPOBATH MTPAKTUYCCKHUIA
Matepual, pa3o0parh 1 000CHOBATH MPAKTHYECKUE MTPEIOKECHUSI.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI KYPCOBOTO NMPOEKTA:

— Ha OLIEHKY «OTJIMYHO» (5 OaJIOB) — MPOEKT BBIMOJIHEH B COOTBETCTBUU C 33aJaHHEM,
00yyaroIuiics MOKa3bIBaeT BEICOKUI ypOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIIPOU3BENICHHS U
00BsICHEHUS MH(OPMaLK, HO U MHTEJIJIEKTYaJIbHbIE HAaBBIKU PELIeHUs IpoOseM U 3a1ad,
HaXO0XKJICHNUS YHUKAJIBbHBIX OTBETOB K ITPOOJIeMaM, OLICHKH U BHIHECEHUS] KPUTHUECKUX CY)KICHUIA;

— Ha OILICHKY «X0pPOoIlI0» (4 6anJ1a) — IIPOCKT BBIIIOJIHCH B COOTBECTCTBUH C 3a1aHUCM,
06yanOIHHﬁCH IMOKAa3bIBACT 3HAHUA HC TOJIBKO HAa YPOBHEC BOCIIPOU3BCACHUA U 00BACHEHHS
PIH(l)OpMaI_II/II/I, HO 1 MHTCJUVICKTYAJIbHBIC HAaBbIKU PCHICHUA HpO6J'IeM H 3aJa4, HaXOXICHUA
YHUKAJIbHBIX OTBETOB K npo6neMaM;

— Ha OICHKY «yA0BJE€TBOPUTECJIBHO» (3 6anna) — IIPOCKT BLIINNOJHCH B COOTBETCTBHH C 3a/IaHHUCM,
06yanOIHHﬁCH IMOKAa3bIBACT 3HAHUA HAa YPOBHE BOCIIPOU3BCACHUA U 00BSACHEHHS I/IH(i)OpMaI_[I/II/I,
HWHTCJUICKTYAJIbHBIC HABBIKW PCHICHUSA IIPOCTBIX 3aa4;

— Ha OLICHKY «HEYA0BJECTBOPUTEC/IHLHO» (2 68.J'IJ'Ia) — 3aJaHuC IIPCI10AaBaTCIIdA BLIIIOJIHCHO
YaCTUYHO, B ITPOLICCCE 3allIUThI pa6OTLI o6yt1a101u1/n71c;1 JAOITYCKAaCT CYHICCTBCHHBIC OI_HI/I6KI/I, HC
MOZKET IMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKU PCIICHU A MMOCTaBJICHHOM 3a1a4H.

— Ha OIICHKY «HCYA0BJECTBOPUTEC/ILHO» (1 63.J'IJ'I) — 3alaHUC MpenoaaBaTeist BBIIIOJIHECHO
YaCTUYHO, O6y‘laIOH_[I/II\/’ICH HE MOXKCET BOCIIPOU3BCCTH U OOBSICHUTD COACPIKAHUEC, HC MOXKET
IMMOKa3aTb MHTCJUICKTYAJIbHbIC HABBIKU PCIICHU A IIOCTaBJICHHOM 3ada4H.





