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Pabotas nporpaMma cocTasacHa Ha ocHose ®IOC BO - Gakanaspuar no HanpasncHuo
noarotorki 13.03.02 IeKTPOIHEPTETHRA B VIEKTPOTEXHUKA (npikas Munobpuaykd PoccHu oT
28.02.2018 r. Ne 144)

PaGouasn nporpaMma PACCMOTPEHA " oa06pena Ha
Kadenpal ARTOMATHIHPOBAHHOID AEKTPONPHBOAA H MEXATPOHHKH
27.01.2025, nporokon Ne 3 ﬂ [
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3an. xadenpoil DnexTpocHaiKenna MPOMLIIIICHABIX NPSANPHATHI

W A.B.Bapranosa

B.O. Tanuy

Pabosas nporpaMMa CoCTaRNCHA: e
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM Oy Ha 3aceaHuu Kapeapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOIA U

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.A. HukoinaeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3aceqanuu Kadeapbl ABTOMATH3UPOBAHHOT'O 3JICKTPOIPHBOIA U

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.A. HukoinaeB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceaHuu Kadeapbl ABTOMAaTU3UPOBAHHOT'O JICKTPOIPHBOIA U

[Iporokon ot 20 . Ne

3aB. kadenpoit A.A. Huxonaes

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acelaHuu Kadeapsl ABTOMATH3UPOBAHHOTO JICKTPOIIPHBOA U

IIporokom or 20 . Ne
3aB. kadeapoii A.A. Hukonaes

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojly Ha 3aceqaHuu Kadeapbl ABTOMAaTH3UPOBAHHOI'O 3JICKTPONPHBOIA U

[Iporokom ot 20 . Ne

3aB. xadenpoit A.A. Huxomnaes




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

L{enbto npenosaBaHus TUCHUILIUHBL « DIEKTPUUYECKUE MAIIUHBD) SBISETCS U3y4eHUE
Pa3IMYHBIX AMEKTPOMEXaHUYECKUX MTpeoOpa3oBarTeseil SHepPruu 1 MoAroToBKa CTy/I€HTOB
Hamnpasienus 13.03.02 k camocToATenbHON PO eCCHOHAIBHON e TEIFHOCTH B 00IaCTH
COBPEMEHHOT0 aBTOMAaTHU3WPOBAHHOT'O 3JIEKTPOIIPUBO/IA.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnimHa DIeKTpUuYecKue MallliHbl BXOJUT B 0053aTeIbHYIO YacTh y4eOHOTO
IJ1aHa 00pa30BaTEIbHON MPOTPaAMMBI.

s u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS ),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIHUILTNH/ TPAKTUK:

Maremaruka

®dusuka

TeopeTnueckas MexaHHKa

3uanus (yMEHUs, BJIa/ICHNUs ), IOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTUINHBI
OyayT HEOOXOAMMBI AJI U3YUYCHUS JUCIUILTAH/TIPAKTHK:

Teopus anexkTpornpuBoa

DIIEKTPUUYECKUI PUBOJT

DNEeKTpUUECKUE U3MEPEHUS

TeopeTrnueckre OCHOBBI JIEKTPOTEXHUKU

DIIEKTPUUYECKUE U 3JIEKTPOHHBIE aIapaThl

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYJs) «DJIEKTPUUYECKUE MAIIUHBD)
o0yyaroImuiics 10JbKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

OIIK-4 Cnoco0OeH UCIIOIB30BaTh METOJbI aHaJIn3a U MOACIINPOBAHUS DJICKTPUICCKUX Lemnemn
1 DJICKTPUYCCKUX MalllUH

OIlK-4.1 Crnoco0eH olleHnBaTh NapaMeTpbl HOPMAJIbHBIX U aBapUUHBIX PEKUMOB
AIIEKTPUYECKUX LIEeNeN U MallNH C UCIOJIb30BAHUEM METOJIOB aHaIN3a U
MOJIEJTMPOBAHUS

OIIK-4.2 Pa3paOaTbIiBacT MEpONpUATHS 110 YIYUIISHUIO NTOKa3aTelel KauecTBa
paboOThI TEKTPHUUECKUX HENel U MalIiH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 17 akaj. 4acos:
— aynutopHas — 14 akaj. 4acos;

— BHEAyJAUTOpHAas — 3  aKaj. 4acoB;
— camocTosTenbHas pabora — 217,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 17,6 akaj. yac

— MOATOTOBKA K 3a4éty — 17,6 akan. yac
dopma aTTecTaluu - SK3aMeH, 3a4eT

AynutopHast ] o
KOHTakTHas paboTa E 5 dopma TeKyIero
=
Pasnen/ Tema 2 (B akaj. yacax) E > Bug 3 KOHTPOJIS Kox
> & © | camocrosiTenpHON | ycIIeBaeMOCTH H
JIACIMTUTAHBI N £ = . | xommerenyu
g g padoThI MIPOMEKYTOUHOM
mab. | mpakT. | 31© aTTecTaluu
Jlek. < S
3aH. 3aH. | O &
1. 1.«DnexTpruyeckre MaInHbI
MOCTOSIHHOTO TOKay
Brimonnenune
MPAKTHIECKUX
1.1 Beenenue. P
paboT perieHue
Knaccugukanms 3i1. MamiuH. sanau — n1abopaTopHbIC
Koncrpykunu 311, MammH u HI/ICLMGHI’-H)IX paboTsI,
obmorok. [TpuHImI paboTs! 0,25 0,25 0,5 12 aGor — TECTUPOBAHUE; OIIK-4.1
TeHEepaTopOB U ABUTATEIEH. pen pCMOT ’CHHbl — KOHTPOJIbHEIE
Peaxkius sxops. [Ipouece P xy a6oq2>171 paboTsl.
KOMMYTALUH. p N
porpamMMoin
JCIUTUTAHEL.
1.2 9JC sixops u
JNEKTPOMATHATHBIA MOMEHT BeimosHeHHEe
MAIIFHBI TIOCTOSTHHOTO TOKA. MPAKTHIECKUX
CriocoObl U yCIIOBHS pabot pemienne HA6ODATODHELE
CaMOBO30YXKIeHNUS 3ajad, pagomlp
TEHEPAaTOPOB. NACbMEHHBIX g
patop 0,25 0,25 0,5 12 — TECTHUPOBAHWE; OIlK-4.1
XapaKkTepUCTHKH 3 paodor, KOHTPOIBHBIC
TeHEPATOPOB MOCTOSHHOTO peTyCMOTPEHHBI a6FZ)TH
toka. IlapamnensHas pabora X paboueit p ’
TeHEepaTopOB. pOrpamMMOoin
DHepreTuyecKas uarpaMma JCIUTUTAHEL.
reHeparopa.
Brimonnenue
MPAKTHIECKUX
1.3 DnexrpomexaHHUECKHE
pabot pemienne
Y MEXaHWYECKHe sanau — nabopaTopHbIe
XapaKTePUCTUKU HHCLMGH}’IHX paboTsI, OIK-4.1
JIBUTaTENe MOCTOSHHOTO 0,25 0,25 0,5 12 aGoT — TECTUPOBAHUE; OITK 4' 2’
Toka. ITyck u e Il MOT ’eHHbI — KOHTPOJIbHEIE '
pEryJIupoBaHKUe YaCTOTHI P xy a60q2171 paboThI.
BpaIlCHNUSL. p N
IpOrpamMMoin
JACIMTUIAHEL.
1.4 TopMO3HBIE PEXKUMBL 0,25 | 0,25 0,5 12 Beinonnenue — 1abopaTopHbIE OIIK-4.1,




HPaKTHYECKHUX
paboT pelieHne

3amad, S0ThL:
paboThr;
JBHUTATENS OCTOSHHOTO MIMCBMEHHBIX TeCTHDOBAHIC:
Toka. CriocoOsI pabor, P ’ OIlK-4.2
— KOHTPOJIbHBIC
TOPMOJKEHUSL. IIPETyCMOTPEHHBI 6
< paGoucil paboThIL.
paboueit
IIPOrpaMMOH
JTACIUTUIAHEI.
Brimonnenue
MPAKTHIECKUX
1.5 Duepreruyeckas P
pabot pemieHue
JarpaMma JIBUTaTelIs. sanad — abopaTopHbIe
TTorepu u KII. ’ paboTsI,
MHChMEHHBIX
TTacniopTHBIC TaHHBIC U 0,25 0,25 0,5 12 aGor — TECTHPOBAHHUE;
paboune XapaKTepHUCTHKU P ’ — KOHTPOJIbHEIE
HpPeAYCMOTPEHHBI
JIBUTATEIIS IOCTOSTHHOTO . paboTsl.
Toxa X paboueit
’ MPOrpaMMOit
JCITUTUINHEIL.
HWroro no pazaeny 1,25 1,25 2,5 60
2. 2. «TpancdopmMaTopbi»
Brimonnenue
MPAKTHIECKUX
2.1 Ha3nauenwue, obnactu pabot perieHue
— 1abopaTopHbIC
MIPUMEHEHUS; 3amad, 60ThI:
KJaccuuka PaboTer, OIlK-4.1
1M, MHChMEHHBIX a,
0,1 0,1 0,1 12 — TECTHPOBAHHUE;
KOHCTPYKIIMH U IPUHLIUIT pabor, OIIK-4.2
N — KOHTPOJIbHEIE
JENCTBUSA MIPEyCMOTPEHHBI 6
T Souci paboTHL.
paHCHOpPMaTOPOB. X paboueit
porpaMMon
JCIUTUTAHEL.
Brinmonxenue
MPAKTHIECKUX
pabot peuieHue
— 1abopaTOpHbIC
2.2 Ilpoueccsl npu 3ajad4, 60ThI:
XOJIOCTOM XO PabOTLI, OIlK-4.1
i€ U TIpH MHChMEHHBIX I1K-4.1,
. 0,1 0,1 0,1 12 — TECTHPOBAHMUE;
paboTe Mo/ Harpy3KOM. pabor, OIlK-4.2
— KOHTPOJIbHBIC
OCHOBHBIE YpaBHEHHSI. MIPETYCMOTPEHHBI 6
< paboucii paboTsl.
paboueit
IIpOrpaMMoi
OUCIUIIIINHEL.
Brimonnenue
2.3 Cxema 3aMemeHus 1 MPAKTHIECKUX
BEKTOpHas MarpaMmma a0oT pemenue
PHast JIarp p p — nmabopaTopHbIe
MIPUBEICHHOTO 3ajad, S0ThI:
T 0 PaboTeL; OIIK-4.1
parcopmaropa. OBITE MHCHMEHHBIX a,
0,1 0,1 0,1 12 — TECTHPOBAHHUE;
XO0JIOCTOI'O X0Ja U paodor, OIIK-4.2
— KOHTPOJIbHEIE
KOPOTKOT'O 3aMBIKaHH . npeayCMOTPEHHBIL 6
Tote KII Goucit paboTeL
pu MotrHocTH 1 KITJT X paboueit
TpaHchopmaTopa IpOrpaMMOH
JACIUTUTAHEI.
2.4 TpexdasHsie Brimonnenune
TpaHcHOopMaTOpHL: MPAKTHIECKUX
MarauTHeie cuctemsl; DJC pabot pemieHue
— 1a0opaTopHbIE
Tpex(a3HbIX 0OMOTOK; 3ajad, :
pabortsi; OIK-4.1
CXEMBI U TPYIIIBI MIMCBbMEHHBIX a,
0,1 0,1 0,1 12 — TECTHPOBAHMUE;
COEIMHEHMS; IapalieIbHas pabor, OIIK-4.2
— KOHTPOJIbHBIE
paboTa; 0co6eHHOCTU IIPEAyCMOTPEHHBL AGOTHL
X0JIOCTOTO X0Ja X paboueii P ’
Tpex(hasHbIx IpOrpamMMoin
TpaHcHOPMATOPOB. JVCIUIUINHEL.




2.5 CnenuanbHbIe

Brimonnenue
TpaHCHOPMATOPHI:
MPAKTHIECKUX
- H3MEPUTENbHbIE
pabort perieHue
TpaHcHOpMAaTOPEL; sanas — 1abopaToOpHbIE
- CBapoOyHBIE ’ a00TBHI;
T aHE(bo MaTOPBI; 0,1 0,1 0,1 12 [HCMCHHBIX Te(I:)TI/I OBa,HI/Ie' OIK-4.1,
p p Pl ' ’ ’ pador, P ’ OIIK-4.2
- BBIIIPSIMUTEJILHEIE — KOHTPOJIbHBIE
MIPeyCMOTpPEHHbI
TpaHchOpPMAaTOpPHI; . paboThl.
X paboueif
- IeYHbIe TPAaHCHOPMATOPHI; N
pOrpamMMOi
- UMITYJIbCHBIE
JVCIUIUINHEL.
TpaHc(HOPMATOPBHI.
HWroro no pazaeny 0,5 0,5 0,5 60
3. 3.«O01ue BOIpOCkl MalliuH
MIEPEMEHHOTO TOKa)
Brinonnenue
MPAKTHIECKUX
paboT pereHue
— 1abopaToOpHbIC
3amad,
3.1 Knaccuduxanus, u paboTsl;
KOHCTPYKIIUH MallluH 0,2 0,25 0,5 10 [THCEMCHHBIX — TECTUPOBAHHUE; OIIK-4.1,
' ’ ’ pador, ’ OIIK-4.2
MIEPEMEHHOTO TOKa. — KOHTPOJIbHEIE
NpeAYCMOTPEHHBI
. paboTHL
X paboueii
IIPOrpaMMOi
JCIUTUINHEL.
Brimonnenue
MPAKTHIECKUX
aboT pelicHne
3.2 HamaranuuBaroniye p 3al; au — nabopaTopHbIe
cuITbl Tpex(da3Hoi 0OMOTKH. ’ paboTsI,
TIpunuun co3ganus 0,2 0,25 0,5 10 TTHCEMCHHBIX — TECTUPOBAHUE; OlIK-4.1,
P ' ' ' pabor, P ’ OIIK-4.2
BPAIIAIONIEroCsl MAarHUTHOTO — KOHTPOJIbHEIE
IPETYCMOTPEHHBI
TOJISL. . paboTsl.
X paboueit
porpaMMon
JCIMTUTAHEL.
Hroro no paszpeny 0,4 0,5 1 20
4. 3auer.
IToaroroBka k
4.1 3auer A — 3a4er.
3a4eTy
Wroro no pazneny
5. 5.« ACUHXPOHHBIC ABUTATEIN
Al)»
Brimonnenue
MPAKTHIECKUX
pabort (perieHue
5.1 Ilpunnun geiicreusa AJl, 3az1ad4,
CKOJIBYKEHHE 1 PEXKUMBI MHCHMEHHBIX
paboThl. YcTaHOBIICHHE pabot u T.11.), — 1abopaTopHbIC
OCHOBHBIX COOTHOLICHHUH MIPETYCMOTPEHHBI paboThr;

o OIIK-4.1,
napaMmeTpoB 0,25 | 0,25 0,25 8 X paboueit — TECTHPOBAHMUE; OTIK-4.2
3JIEKTPOMAarHUTHOTO IIpOrpaMMoi — KOHTPOJIbHBIE '
coctosinust AJl. BexropHas JUCIUIIIMHBL; paboTsl.

JIrarpaMma M CXeMbl CamocrosTenpHOE
3aMeIIeHUsl. U3y4yeHHe

yueOHO U

HAYYHO
JIUTEPATYPBI.
5.2 DHepreTuyeckas Beinonnenue — nabopaTopHbIe
nmuarpamma AJl. MPAaKTUYECKUX paboTsI, OIlK-4.1,
. 0,25 | 0,25 0,25 8

DNeKTpOMarHUTHBIH pabort (perieHue — TECTUPOBAHHUE; OIlK-4.2
MOMEHT U MEXaHUYECKHe 3ajad, — KOHTPOJIbHBIC




MHACBMEHHBIX
paboT u T.11.),

MIPEeyCMOTpPEHHBI
X paboueii
xapakTepuctuku AJl. P .
MIPOTpaMMOi
ITacriopTHbIe HaHHbBIE U
JICIUTUIHEI, paboTHL.
pabouue XapaKTepUCTHKHI
AT CamocrosTenpHOe
’ H3y4eHue
yueOHOM U
HaY4HO
JUTEPATYPBHI.
Brinmonnenune
MPAaKTUYECKUX
pabort (perieHue
3amad,
5.3 Ilyck Al. Ocobennoctn MMUCEMEHHBIX
npsiMoro mycka. Croco0bl pabort u T1.11.), — 1abopaTOpHbIC
ITycKa ¢ OrpaHUYeHNuEM IIPETYyCMOTPEHHBI paboTHI; OIK-4.1
IIyCKOBBIX TOKOB H yJapHBIX 025 0,25 0,25 6 X paboueii — TeCTUPOBAHUE; OITK 4' 2‘
MOMEHTOB. Al ¢ MpOrpaMMoit — KOHTPOJIbHBIE '
YIy4YIIEHHBIMH TyCKOBBIMHU JUCLUTUINHBL; paboTslL.
XapaKTePUCTUKAMH. CamocrosTenbHOe
n3yJdeHne
yueOHOM U
HAayYHO
JUTEPATYPBHI.
Brinmonnenue
MPaKTUIECKUX
pabort (perieHue
3azad,
5.4 PerynupoBaHue yriioBOi MMUCbMEHHBIX
ckopoctu AJl, CriocoObI paboT u T.1I.), — 1abopaTopHbIC
PEryIUpOBaHUS CKOPOCTH. IPETYCMOTPEHHBI paboTsr; OTIK-4.1
OCo0CHHOCTH peaTn3aluu 0,25 ] 0,25 0,25 10 X paboueii — TECTHPOBAHMUE; OIK 4' 2‘
YaCTOTHOI'O PETYIMPOBAHUS. [IpOrpaMMoi — KOHTPOJIbHBIE '
TopMmo3HBIE peKUMBI U JUCIUIIINHBL, paboTsl.
cnoco0bl TopmokeHust AJl. CamocTosiTenbHOe
n3yveHue
yueOHOM U
HAayYHO
JUTEPATYPBI.
HWroro no pazgeny 1 1 1 32
6. 6.«CUHXpOHHBIE
MatuHbe (CM)
Brimonnenune
MPAKTHIECKUX
pabor (pemenue
3amaq
6.1 Pexumsbl pabotel CM. Aat,
IIMCbMCHHBIX
OneKTpoMarHUTHbIE
N pabort u 1.11.), — nmabopaTopHbIe
MIPOLIECCHl B CHHXPOHHOM
MPeyCMOTPEHHBI paboTsI,
MallliHE U apaMeTpsl. . OIIK-4.1,
0,25 0,25 0,25 8 X paboueit — TECTHPOBAHHUE;
Peaxuus sxops u ee BUABL. . OIIK-4.2
IpOTpaMMOi — KOHTPOJIbHBIE
OCHOBHBIE XapaKTEPUCTUKU
JICIUTUTAHEI, paboThI.
CHHXPOHHBIX T€HEPaTOPOB
(r) CamocTosiTensHOe
n3ydeHune
yueOHOI U
HAay4HO
JUTEPATYPBHI.
6.2 BexTopHble uarpaMmbl Brimonnenue — abopaTopHbIE
OIIK-4.1,
CM. Dmeprernyeckue 025 | 0,25 0,25 6 MPAKTHIECKUX paboTsl; OTIK-4.2
nuarpamMmmbel CM B pabort (perieHue — TECTUPOBAHHUE; '




3aj1ad4,

MMHCEMEHHBIX
pabort u 1.11.),
MIPeyCMOTPEHHbI
X paboueif
Pa3IMYHBIX pEKUMAX. .
MIPOTpaMMOi — KOHTPOJIbHBIE
VYrnoseie u U- oOpa3Hbie
JIACIUILINHBL, paboThl.
xapakTepuctuku CM.
CamocTosTenpHOe
U3yuCHHE
yueOHOM U
HaY4HO
JUTEPATYPBHI.
Brmonnenue
MPAaKTUYIECKUX
o aboT (perieHue
6.3 CUHXpOHHBIHI P (p
3a7]ad,
nsurarens. Pabouue
MMHCbMEHHBIX
XapaKTePUCTUKU
N pabor u 1.11.), — 1abopaTopHBIC
CUHXPOHHBIX JIBUTATEINEH. eIy CMOTpEHHEL AGOTHL:
Crioco0s1 mycka C/I. peay! P . P > OIIK-4.1,
0,35 0,25 0,5 14,4 X paboueit — TECTUPOBAHUE;
PeakTuBHBIE CHHXPOHHBIE N OIIK-4.2
MPOTPaMMOi — KOHTPOJIbHBIC
nBurateny. Perynmuposanue
. JUCLMILINHEL; paboThI.
PEaKTUBHOW MOIIIHOCTH.
CaMocCTOsATEIbHOE
CHUHXpOHHBIE
U3y4YeHHE
KOMIICHCATOPBHI. .
yueOHOil u
HAYYHO
JUTEPATYPHI.
HWroro no pasaeny 0,85 0,75 1 28,4
7. BpIOJTHEHUE KOHTPOJIBHBIX
pabor
7.1 Pacuer mapameTpoB 1
Brinmonxenue [IpoBepka
XapaKTEepPHCTUK OIIK-4.1,
17 WHINBUIYATLHOT BBITTOJTHEHHS 1
TpaHc(HOPMaTOPOB U OIIK-4.2
. 0 3aJaHus cobecenoBanne
JJIEKTPOABUTATENCH
Wroro no pazneny 17
8.
8.1 [ToaroroBka u craya OIIK-4.1,
JK3aMeHa OIIK-4.2
Wroro no pazneny
Hroro 3a cemectp 4 4 6 2174 9K3aMeH,3a4ET
HToro no nuCHUMIUINHE 4 4 6 217,4 9K3aMEH, 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jis peanu3anuu npeaycCMOTPEHHBIX BUJIOB yUeOHOM JesITeIbHOCTH B KaUeCTBE
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPETOAaBaHUH TUCIUITHHBI « DIEKTPHUECKUE MAIITMHBI
HCIIOJB3YIOTCSA TPAAULMOHHAS U MOYJIBHO-KOMIIETCHTHOCTHAs TEXHOJIOTHH.

[Tepenaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUHN U (HOPMUPOBAHHE OCHOBHBIX
IIPEICTAaBICHUH 110 KypCy «DIEKTPUUYECKUE MAILIMHBD IPOUCXOAUT € UCIIOIb30BAHUEM
MYJIBTUMEINIHOTO 000PYI0BaHUS.

Jlekuu mpoXOoAAT B TPaAUIIMOHHON opme, B hopMe JEKIHA — KOHCYIbTAUH 1
npobneMHbIX Jekuuid. TeopeTnyeckuii MaTepuan Ha MPOOIEMHBIX JEKIIHUAX SIBIISCTCS
pe3yabTaTOM YCBOSHHUS MOJTy4YeHHON HH(OPMAIK TOCPEICTBOM IIOCTAHOBKH BOTIPOCa U
IIOMCKA ITyTEeH €ro peleHus. Ha nmekiusax — KOHCyJIbTalusaX U3J105KEHUE HOBOTO MaTepualla
COIIPOBOXKAAETCS IOCTAHOBKOM BOIPOCOB U IUCKYCCUEHN B IIOMCKAaX OTBETOB HA 3TU
BOITIPOCBI.

[Tpu nmpoBeneHNH MPAKTHYECKUX 3aHATHI UCIIONb3yeTcs padoTa B KOMaHE U METO/IbI
IT.

JlaGopatopHble paboThI IPOBOJSATCS Ha YHUBEPCAIbHOM JlabopaTopHOM creHae. [lpu
3TOM (OPMUPYIOTCS HABBIKU COOPKU M pa30OpKH cXeM, pabOoThl C U3MEPUTEIbHOM
anmnapaTrypoi, OLICHKHU pe3yJIbTaToB u3MepeHuil. [1o pe3ysbratam BeIIOIHEHHON
1a0opaTOpHOIl pabOTHI MPOBOAATCS HEOOXOIUMBIE pACUEThI, CTPOSATCS rpa)UKU U J1eNar0TCs
BBIBOJIBI.

CamocrosTenbHas padoTa CTUMYJIMPYET CTYAEHTOB B IIPOLIECCE MOATOTOBKU
JOMalIHUX 3aJJaHuH, IIPU PELICHUH 33]1a4 U BOIIPOCOB KYPCOBOI'O IIPOEKTUPOBAHUS Ha
MIPAKTUYECKUX 3aHATUAX, IPU NOJTOTOBKE K KOHTPOJIbHBIM pab0TaM U UTOTOBOM
aTTeCTaluu.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXCcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OueHo4HbIe CpeAcTBA 1JISl IPOBeAeHHUS IPOMEKYTOYHON aTTecTalluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecieYeHre TUCHUIINHBI

a) OcHoBHas JIuTepaTrypa:

1. Enudanos, A. I1. Dnekrpuueckue Mamunsl : yueOnuk / A. I1. Enudanos, I'. A.
Enudanon. — Cankr-IlerepOypr : Jlanb, 2022. — 300 c. — ISBN 978-5-8114-2637-9. —
Texcr : anexTpoHHbIH // JIaHb : 3MeKTpoHHO-OnbIoTeuHas cucrema. — URL:
https://e.lanbook.com/book/209984 (nata obpamienus: 13.04.2025). — Pexxum pocrymna: ajis
aBTOPU3. MTOJIb30BATEICH.

2. BanoB-CMmoneHckuii A.B., Dnektpruueckue mamnsbl. B 1Byx Tomax. Towm 1
[DnexTpoHHbIH pecypc]: yueOHUK Uit By30B. / IBaHOB-CMoneHckuit A.B. - M. :
Wznarensckuit niom MOU, 2017. - ISBN 978-5-383-01222-2 - Pexum noctyna:
http://www.studentlibrary.ru/book/ISBN9785383012222.html

0) JJonosiHuTebHAS JUTEpaATYpA:

2. CepebpsaxoB A.C., Tpancopmaropsl [ DIEKTPOHHBIN pecypc]: yued. mocobue /
CepebpsikoB A.C. - M. : M3ngarensckuii jom MOU, 2019. - ISBN 978-5-383-01243- - Pexxum
noctyna: http://www.studentlibrary.ru/book/ISBN9785383012437.html

3. 'opoxos B.JI. Pacuer acunxponHbIx aBuratenei. [ Tekcr]: yueOHoe mocodue /
B.JI.T'opoxos, N.A.SflkumoB; MI'TY. — Marautoropck, 2014 — 92 c.



B) MeTonnueckne yKa3aHus:

Honog, A. A. DieKTprUecKre MaIIMHBI : 33/Ia4HUK : ydeOHOe mocodue / A. A.
HNonos. — Camapa : CamI'YIIC, 2019. — 115 ¢. — Texkcer : anexTpoHHsii // JlaHs :
aJIeKTpoHHO-O0nOmoreynas cucrema. — URL.: https://e.lanbook.com/book/145823 (nara
obpamenus: 18.05.2021). — Pexum goctyna: it aBTOPHU3. MOJIb30BaTEICH.

r) [Iporpammuoe odecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

HaumenoBanue o
1o Ne noroBopa CpoKk JeiicTBuUS JIMIICH3UH
MS Office 20071\, 135 o1 17.09.2007 Geccpouno
Professional
7Zip cB0OoaHO pactpocTpansemoe [10 6eccpouHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JaAaHHBbIX U I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHBLIC CUCTEMbI

Hazspanue kypca

CchUika

Information Services, OO0 «MIBHUC»

DjekTpoHHas 0a3a nmepruoauvecKux u3nanuii East View

https://dlib.eastview.com/

(PMHLY)

HamuonannHas I/IH(i)OpMaLII/IOHHO-aHaJ'II/ITI/I‘leCKaH
cucremMa — Poccuiickuit HHJACKC HAYYHOI'O UTUPOBAHUA

URL:
https://elibrary.ru/project_risc.
asp

yupexaenue «denepanbHblii HHCTUTYT
IPOMBIIIJIEHHONH COOCTBEHHOCTH»

denepanbHOE rOCYAaPCTBEHHOE OFOIKETHOE

URL: http://www1.fips.ru/

Hocosa

OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1.

https://host.megaprolib.net/M
P0109/Web

9 MaTepuajbHO-TEXHUYECKOE 00ecnevyeHue JUCHUTLUTNHBI (MOTYJIs1)

Tun u Ha3BaHue AyIUTOPUHA

OcHaleHue ayguTopuu

YueOHble ayIUTOPHUH JIJISl IPOBEIACHUS
3aHATUH JeKIMoHHOoTo THNa (123M, 227M):

- MYJIbTUMEIUNHBIE
XpaHeHus, IepeJadu H
nH(popManuu.

- KOMIUIEKC TECTOBBIX 3aJaHUN IS
MIPOBEJICHUS TIPOMEXKYTOUHBIX U PyOEKHBIX
KOHTPOJIEH.

CpencTBa
MIPEICTaBICHUS

VYuebHast ayauTopus sl IPOBEIACHUS
1abopaTopHOTO paKTUKyMa c
YHHUBEPCATHLHBIMHU
1a00OpaTOPHBIMU CTEHIAaMU, ay.227

- MYJIbTUMEIUNHBIE
XpaHeHus, Ieperayd U
nHpopmanuu.

- KOMIUIEKT JabOpaTOpHBIX CTEHJOB
JUIsL IPOBEJIEHUs! 1a0OpaTOPHBIX pPadoT.

CpencTBa
MIPEICTaBICHUS

ITomemenuss I8 CaMOCTOSTEILHOU
pabotsI (227a):

- TMEpCOHAIbHBIE KOMIIBIOTEPHI C
naketoM MS Office, Beixogom B IHTEpHET 1 €
JOCTYIIOM B AIIEKTPOHHYIO
MH(POPMAIIMOHHO-00Pa30BaATENbHYI0  CpPEdy
YHUBEPCHUTETA.




Hpuioxkenne 1 «YueOHO-MeTOAUYECKOE 00ecIeYeHHEe CAMOCTOSITEIbHOM PadoThI
00y4aAOIIHUXCSD)

Mo nucnummHe «NEKTPUUECKUE MALTMHBD) TIPEIyCMOTPEHA ayAUTOPHAsE ¥ BHEAYIUTOPHAsI
caMocCTosTeNIbHas paboTa 00ydJaroIMXCs.

Ay,Z[I/ITopHaH CaMOCTOATCIbHAA pa60Ta CTYACHTOB HAa IPAKTUYCCKHUX 3aHATHUAX OCYHICCTBIIACTCS
oA KOHTPOJICEM MPCIIoAaBaTCiisd B BUAC PCHICHUA 3a4a4 U BBIITOJTHCHHA pra)I(HeHI/IfI, KOTOPBIC
onpeacIsAICT NpernogaBaTeiib AJId CTYACHTA.

Bneaynuropnass camocTosiTelibHass padoTa CTYIEHTOB OCYILECTBIAECTCS B BHJIE€ YTEHUS C
npopaboTkoil  MmaTepuana, odopmieHus J1abopaTOpHBIX pabOT ¢  KOHCYJbTalUsSMU
npenoaaBaress.

AynutopHas KOHTpOJbHasE paboTa MpeAcTaBiseT co00M pyOeKHBIH KOHTPOJIb MO M3y4aeMbIM
TeMaM JUCHUIUIMHBI U TPOXOJUT B BUJIE TECTHUPOBAHMS C IPOBEACHHEM COOECEIOBAHHUI IO
OTJIeIbHBIM BOMPOCAM TECTOBBIX 3aJau.

IIpumepHoe coepkaHue TeCTOB:

Ha3nauyenue kakoil 13 KOHCTPYKTHBHBIX YacTell MAIIMHBI IOCTOSIHHOTO

113 TOKA CMEIIAHHOI0 BO30Y:KICHHUSI YKA3aHO He MOJHOCTbI0?

1). O6MoTKa BO30YKICHHS CO3/Ia€T OCHOBHOW MarHUTHBIHN ITOTOK.

2). JlonogHUTENbHBIE MTOI0CA TPEAHA3HAUEHBI ISl YITY4IleHNUs KOMMYTallUH.

3). C nomoI111p0 KOJJIEKTOpa U IETOK BpalllaroIiascs 0OMOTKa SIKOPsl COeAMHSETCS ¢

BHEIIIHEH CETHIO.

4). SIpMoO - yacTh MAarHUTOIPOBO/IA, 10 KOTOPOMY 3aMBIKA€TCsl OCHOBHOM MarHUTHBIH,

MOTOK U MOTOK J100aBOYHBIX MOJIIOCOB.

Kakoe u3 npuBeieHHBIX HUKe BBIPasKeHUH 1JIsl TEHEPATOPA MOCTOSTHHOT O

5 | 4 | TOKa 3amucaHo NPaBUIBHO?

1).U=Esa+IaRsa

2)M=xkDo

3). APs = Ia Rg- motepu B 0OMOTKE SIKOPA.

4). APB =I8°RB - NoTepH B 0OMOTKE BO30YKICHHUS.

C xakoil HeJIbIO PH IyCKe ABUraTes NapalieIbHOI0 BO30Y KICHUS
3 | 4 | COMPOTHBIIEHNE PEOCTATA B IENH 00MOTKH BO30Y7KAeHHS] YCTAHABJIUBAIOT

MUHHMMAJIbHBIM?

1). JIns yMeHbIIEHUs ITyCKOBOT'O TOKA.

2). [lns yBenu4eHusl mycKOBOTO TOKa.

3). 111 yMeHbIIIeHUsI ITyCKOBOT'O MOMEHTA.

4). lns yBenu4eHusl IyCKOBOT'O MOMEHTA.




Yro npousonaer, eciu ABUTaTe/b MOCIA0BATEIBHOI0 BO30YKICHUS
NOJKJIIYHUTH K ceTH 0e3 Harpy3ku?

1). ABurarenb HE 3aITyCTUTCS.
2). OOMOTKa SKOPS MeperpeeTcs.
3). BeI3pIBaeT HEOrpaHUUEHHOE BO3PACTAHUE CKOPOCTH

4).06Mo0TKa BO30YX/IEHUS TTEPETPEETCsl.

Jist kKako# 1eJii reHepaTopbl MOCTOSIHHOI0 TOKA ¢ CAMOBO30Y:K/IeHNeM
(reHepaTopbl CMENIAHHOTO BO30Y:KI€HHUs1) UMEIOT IBe 00MOTKH BO30YK/IEHUSI:
napauieJibHYIO U M0CJIe10BATEIbHYI0?

1). [ns yny4iieHuss KOMMYTalHH.
2). JInst yMeHblIeHNs: U3MEHEHUs HANpsHKEHUS IPU U3MEHEHUH Harpy3KH
3). [lnsa yBenuueHus: MarHUTHOTO ITOTOKA B PEXKHUME XO0JIOCTOTO X0/1a.

4). Ins ynydieHus yCJIOBHM caMOBO30YXICHUS TeHEpaTopa.

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

Ko}

-’-—-‘-\'\\-.___\_\-\

g 4
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2
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N

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

3). Xapakrepucrtuka 3. 4). Xapakrepucrtuka 4.




Kakasi xapakTepucTuKa NPpUHAIJIEKUT JABUTATETI0 NOCTOSSTHHOIO TOKA,
CMELIAHHOT0 BO30YxK/AeHus?

1). Xapakrepuctuka 1. 2). XapakTepucTuka 2.

3). Xapakrepuctuka 3. 4). XapakTtepuctuka 4.

Kakoe ypaBHeHHe cOOTBeTCTBYeET padoTe 3JIEeKTPUYECKOH MAIIMHBI B
reHepaTOPHOM pexume?

1) U=x®dow - Esx

2) U= k®o + laRa
3) IsRs=Es+U
4) U= k®o — IsRs

Kakyio MmomHoOCTDh (MpUOIN3NTENBbHO) NOTPed/IsieT U3 ceTH ABUraTe/lb
NMOCTOSIHHOI'0 TOKA, €CJIM MOMEHT Ha BaJy ABurarens pasen M = 300/z Hwm,
HanpskeHue nurawmei cetu 220 B, ckopocts Bpamenus pasaa 1000 06/mumn,
a Knja cocrasJsier 1 = 95%.

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

10

Kaxkoe ypaBHeHHe cOOTBeTCTBYET padoTe 3JIEKTPUUYECKOH MAIIUHbI B
ABUIATeJILHOM pekume?

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




BLIﬁepHTe NMpaBUJIbHOC ONIPEACICHUEC HAZHAYCHUS KOMIIEHCALIMOHHOM

1114 ooMoTkH (KO) MaliMHbBI NOCTOSTHHOI'O TOKA.

1) KO pa3meliena Ha IVIaBHBIX IOJOCAX MAIIMHBI U CIIYKUT IS YIIY4YIICHUS
YCJIOBUI KOMMYTAIIUH.

2) KO pasmemaercs Ha J00aBOYHBIX IIOJOCAX MAIIWHBI M CIIYKUT JUIS
YCTPaHEHHS PEAKIIUU SKOPS MAITUHEI.

3) KO pasmemiaercss B ma3ax OCHOBHBIX IIOJIOCOB MAIUHBI M CITY:KUT JUIS
YCTPaHEHHS PEAKIIUU SKOPST MaITUHBI.

4) KO pa3meliieHa B ra3ax IJIaBHBIX MOJTFOCOB MAIIMHbI H CITYKUT IS O0PHOBI C
HMCKa)XCHHEM I10JIs1 MAIIMHBI OT PEAKIMH SKOPS W CHUKCHUS HAIPSDKCHUS
MCKAY KOJUICKTOPHBIMU IIJIACTUHAMMU.

3

[pl/l KaKoii cxeMe NUTAHUA 00MOTKH B036y)KI[eHI/IH o0ecneuyuBaeTcs
aKCHMaAJIbHad nmeperpysovaHasi CIIOCOOHOCTH ABUraTeJid NOCTOAHHOTO TOKAa?

1) Tlpu napayiebHOM BO30YXKICHHH.

2) Tlpu He3aBUCUMOM BO30YXICHUU.

3) Ilpu mocnemoBaTeIbHOM BO30YKICHUH.
4) Tlpu cMeIaHHOM BO30YKICHHUH.

KOHTpOJ’[LHLIe BOIIPOCHI MO TUCHUIIJINHE. BJIEKTpI/I‘IeCKI/Ie MalllMHbD)

1.

N

10.

ITosscanTe HAa3HAUECHHE JOITOJIHUTEIIBHBIX ITOJKOCOB U KOMHCHC&HHOHHOﬁ 0OMOTKH B
KOHCTPYKIIMU MAIlIMHBI IIOCTOSTHHOTO TOKA.

HepeLH/ICJ'[I/ITe CIOCOOBI OrpaHUYCHUS ITYCKOBOI'O TOKA JABUTATECIIA ITIOCTOAHHOI'O TOKA.
[lepeuncaure cnocoObl MycKa ABUraTesIsi IOCTOSTHHOTO TOKA M Ha30BUTE HEraTUBHBIE
SABJICHUS, BO3HUKAIOIIHE B ITYCKOBOM PECIKUMCE.

[IpuBenuTe cxeMy MOJKIIOUYEHUS ITYCKOBOTO YCTPOMCTBA K SIKOPHOW LIENU ABUTaTEs
MTOCTOSTHHOTO TOKA IPH PEOCTaTHOM ITyCKe.

Yro Takoe peakius SKOps U K KaKUM HETaTUBHBIM SIBJICHUSM OHA MPUBOJIUT IIPH
OKCILTyaTalluyi MalllvH IMOCTOAHHOI'O TOKa?

Kakumu cioco6amu ycTpaHsIOT BIMSHUE PEaKIUK SKOPS HA XapaKTEPUCTUKU MALTHHbI
MOCTOSIHHOTO TOKA U MPOIECCHl KOMMYTAIlMU B IIETOYHO-KOJUIEKTOPHOM YCTPOMCTBE?
[lepeuncanre ycioBus peanu3alui BO3MOXKHBIX TOPMO3HBIX PEKUMOB JIBUTATEIIS
MTOCTOSTHHOTO TOKA.

B KakoM TOpMO3HOM peXHMe PeaTn3yIoTCs YCIOBUS peKylnepannu (Bo3BpaTa YHEPTUn
00paTHO B MUTAOIIYIO CETh?

CymecTByeT 1Ba BO3MOXKHBIX YCIOBHUSI BOSHUKHOBEHHSI PEKYIIEPaTUBHOIO TOPMOXKEHUSI.
Onwummre yciaoBus, PU KOTOPBIX BO3MOXKHA pealln3alisl pEKyIepaTuBHOTO TOPMOKCHHUSI.
[osichuTe rpaduyecku Ha MPUMEPE MOCTPOSHHSI MEXaHUYECKUX MITH CKOPOCTHBIX
XapaKTePUCTHK JBUTATEIS (TI0Ka3aTh HA XapaKTEPUCTHUKAX MPOIIECC Mepexoa
AJIEKTPOABHUraTeNs U3 IBUTATEIBHOTO pabouero pexkuMa B pexXUM PEeKylepaTHBHOTO
(TeHepaTOPHOTO TOPMOKEHHS)

Onummure yCJi0BUA peajin3aliui JUHAMHUYCCKOTO TOPMOKCHHUA ABUTATCIIA MOCTOAHHOT'O
Toka. [Tokaxkute rpaduvyecku Ha MPUMEPE MOCTPOSHHSI MEXaHWYECKUX HITH CKOPOCTHBIX
XapaKTepUCTHK (ITOKa3aTh Ha XapaKTEPUCTUKAX MPOIecC Mepexoa MEKTPOABUTaTeNs U3




11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

30.
31.

32.
33.

34.
35.

JBUTATEIBHOTO PEXXKUMA B PEKUM JUHAMHUYECKOTO TOPMOKEHUS)

Onummre yciaoBus peanu3aliy TOPMOKECHUS IPOTUBOBKIIIOUEHUEM JBUTATEIS
MOCTOSTHHOTO ToKa. [TokaxkuTe rpaduiecku Ha MpUMepe MOCTPOSHHUSI MEXaHUYECKUX HUITH
CKOPOCTHBIX XapaKTEepUCTHK (IT0Ka3aTh HA XapaKTePUCTHKAX IPOIecC Iepexoia 13
JBUTATENILHOTO PAa00Yero peKumMa B peKUM TOPMOKEHHSI TPOTUBOBKIIIOUCHHUSA).
[lepeuncaure criocoObl peryIMpoBaHUs CKOPOCTH BPALIEHUS IBUTATEINs IOCTOSHHOIO TOKA.
Ha rpadudeckux npumepax (MEXaHUYECKUX WM CKOPOCTHBIX XaPaKTEPUCTUKAX ) TOSICHUTE
U3MEHEHHUS CKOPOCTH JIBUTATENIs B IIPOLIECCE PETYIMPOBaHUS.

Yro Takoe JBYX30HHOE PETYJINPOBAHUE CKOPOCTH JIBUTaTElIs IOCTOSHHOTO TOKa?

IIpu kaKuX ycioBUSAX NPOBOASTCA UCIIBITAaHUS TpaHChopMaTopa: «OIBIT X0JI0CTOrO X0Aa» U
«OnBIT KOPOTKOTO 3aMbIKaHUs»? VI3MepeHne KakuX BEJIMYMH IIPU 3TOM OCYIIECTBIISAIOT U
KaK [OJIKIII0YAI0TCs U3MEpUTENIbHbIE TIPUOOPHI?

Kak onpenensiroTcst OCHOBHBIE ITapaMeTphl CXEMBI 3aMelleHHs TpanchopmaTopa’?

Yro Takoe rpymnia coeAMHEeHUs1 0OMOTOK Tpexda3Horo TpanchopmaTopa, Ha IpUMeEpe
«11-rpynna». Kak MO>XHO peann3oBaTh Ipyrue rpynibl COeIMHEHUs O0OMOTOK.

VYcnoBus napasmienbHoi paboTel TpaHC(HOPMATOPOB.

Bremnss xapakrepuctuka Tpanchopmaropa. Kak Biuser xapakrep Harpy3Ku BO
BTOPUYHOM LIENIY HA BHEIIHIOIO XapaKTEPUCTHKY.

KIIJ tpanchopmatopa. IlpuBeaure pacueTHyro (GopMyiIy U XapaKTepUCTUKY 3aBUCUMOCTH
KIIZI oT Benu4urHbI Harpy3Ku BO BTOPUYHOM.

[Tosicaute ycnoBus co3nanus B Al KpyroBOro Bpalarouierocsi MarHUTHOTO IOJIA.

Kak onpenensiercst ckopocTh BpallleHHss MArHUTHOT'O T10J1s1 aCHHXPOHHOTO JIBUraTeIsl.
Kakue 3HaueHns 9Ta BEIMYMHA MOKET UMETh B IIPOMBILIUICHHBIX JBUTATEISIX IIPU YaCTOTE
nuTtaroliero Hanpspkenus 50 ' ?

UYTo Takoe CKOJIBbKEHNE B aCHHXPOHHOM JIBUraTelle U B KAKHUX MPEeax HaXOIUTCs 3Ta
BEJIMYMHA B PA3IMYHBIX pexumax padoTsl AJl (B ABUraTenbHOM, T€HEPATOPHOM, B PEXKUME
MIPOTHBOBKIIIOYEHUS M TUHAMUYECKOTO TOPMOKEHHUS).

[IpuBeanuTe MEXaHUYECKYIO XapaKTEPUCTUKY (3aBUCUMOCTb CKOPOCTH BpPALIECHUS OT
MOMEHTA Harpy3K MJIM 3aBUCHMOCTh MOMEHTa OT CKOJIbkeHus). [Tokaxxure Ha
XapaKTePUCTUKE MOMEHT KPUTHUUECKUH, TyCKOBOIl MOMEHT, IPUMEPHOE 3HAUECHUE
HOMHHAJIBHOTO MOMEHTA, paboUMil yuacTOK MEXaHUYECKOM XapaKTepUCTHKH U y4acTOK
HEyCTONYMUBON pabOTHI.

Kaxue HeraTuBHBIE SIBJIEHUS MPOSBIISAIOTCS MPU NPSIMOM IIyCKE aCHHXPOHHOIO JBUTATENS U
KaKUMH CIIOCOOaMH MX MOKHO YCTPaHUTD 7

[TpuBenuTe mpUMephl peann3aliy pa3InYHbIX CIIOCOOOB MTyCKa aCHHXPOHHOT'O IBUraTeJIsl.
[IpuBeauTe mpuMepsl pean3aluy pa3IuuHbIX CIOCOO0B PETYIUPOBAHUS CKOPOCTH
BpameHus AJl.

[IpuBeauTe npuMepsl peanu3aliy pa3IMuHbIX CIOCOOOB pealn3allii TOPMO3HBIX PEKUMOB
A/l

[IpuBennTe Mexanndyeckne xapakTepucTuku A/l nmpu yactotHoM perynupoBanuu A/l.
Kakue 3aBucuMOCTH MEXy MUTAIOIUM HANPSY)KEHUEM U €r0 4aCTOTOW PEATM30BaHbI B
OCHOBHBIX 3aKOHAX 4aCTOTHOro peryiaupoBanus AJl ?

Kak n3menuTs HanpasieHue BpamieHus A/l

Kak noBeicUTh ycTOMUNMBOCTH pabOTHI CHHXPOHHOT'O JIBUTATENS IPU U3MEHEHUH B IIUPOKUX
npenenax Harpys3ku?

Kak peanusyercs nutanue 0OMOTKH BO30YXAEHUsI CHHXpOHHOU MammHbl? [IpuBeaure
IIPUMEPBHI.

[IpuBenuTe MEXaHUUYECKYIO M YITIOBYIO XapAKTEPUCTUKY CHHXPOHHOTO JABUTaTENs.
[TpuBenuTe MpUMEPHI peaTn3aliy Pa3InIHbIX CIIOCOOO0B MyCKa CHHXPOHHOT'O IBUTaTEJs.
CUHXPOHHBIN KOMIIEHCATOP U €0 XapaKTEPUCTHUKH.

JlaGopaTropHble padoThI:
JlaGoparopHas pabota Nel
«MccnenoBanue reHepaTOPOB MOCTOSTHHOTO TOKa»



JlaGopatopHnast pabota Ne2

«HccnenoBanue 3JEKTPOMEXaHUYECKUX CBOMCTB M XapaKTEPUCTUK JTBUTATEICH
MOCTOSTHHOTO TOKA MOCJIeI0BATEIBHOTO U MAPAJIEIIEHOTO BO30YKICHHS»
JlaGopaTtopnast pabota No3

«HccnenoBanue ofHO(Ga3HOTO TpaHCHOPMATOPAY

JlaGopaTopnas pabora Ne4

«[lapamnenbHas padora Tpexda3HbIX TpaHCHOPMATOPOBY

JlaGopaTtopnas pabota No5

«Ormpenenenue napaMeTpoB CXEMbl 3aMEIEHHsI ACHHXPOHHOTO JABUTATEIIS
JlaGopaTopnas pabota Ne6

«HccnenoBanue 3J1EKTPOMEXaHUYECKUX CBOMCTB U XapaKTEPUCTUK aCHHXPOHHOTO
JIBUTATEIISI C KOPOTKO3aMKHYTBIM POTOPOM»

JlabopaTtopHnast pabota Ne7

«HccnenoBanue 3J1EKTPOMEXaHUYECKUX CBOMCTB U XapaKTEPUCTUK aCHHXPOHHOTO
JBUTATEIS C (Pa3HBIM POTOPOM»

Jlaboparopnas pabota Ne8

«MccnenoBanue Tpex(pazHOro CHHXPOHHOTO JIBUTATENs»



Ipunoxenne 2 «OueHoYHbIE CPEACTBA /51 MPOBEIEHHUS MPOMEKYTOUHOIN ATTeCTAIUN)

a) [lnanupyemble pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUS
MPOMEKYTOYHOM aTTEeCTALMU:
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OIIK -4: CriocobeH UCII0Ib30BaTh MCTOJbI aHAJIW3a 1 MOACIIUPOBAHUA JJICKTPUUICCKUX eneu u

QJICKTPUUYCCKUX MAIlIUH

OIIK-4.
1

Cnocoben
OLICHUBATh
rnapameTrp
BI
HOPMaJIbH
BIX U
aBapHUIHBI
X pEeKUMOB
ANEKTpUYE
CKHX
Lerneu u
MalIIUH C
HCIIOJIb30B
aHuEeM
METOJIOB
aHajau3a u
MOJIETUPOB
aHus

10.

11.

12.

13.

14.

15.
16.
17.

[ 351eKTpUYecKor LenH, CoAepKalle NaeaaTn3upOBaHHbIC
anemenTsl R,L,C 3anucate nuddepeHnnanbabie ypaBHEHUS
AIIEKTPUYECKOTO COCTOSHUS.

Pemuts 3anannyio cucreMmy nud@epeHuanbHbIX ypaBHEHUN
KJIACCUYECKUM METOJIOM.
Juddepenunanbubpie ypaBHEHUS dJIEKTPUUECKOTO COCTOSHUS IETH
MIPEJICTAaBUTh B OIEpaTOpHOU (hopme.
J71st AIEeKTpUYECKO LIeTu epeMEHHOr0 TOKa 3aucaTh YpaBHEHUS
B KOMILJIEKCHOM (popMme.
ITo 3HaueHUsIM BENIECTBEHHON U MHUMOM 4acTH KOMIUIEKCHOTO
YHCJla ONPEACTIUTh aMIUIUTYly U (pa3y KOMIUIEKCHOTO YHUCIIA.
Jl1s cxembl 3aMeNIeHMs] IBUTaTeNs IOCTOSTHHOTO TOKA 3alnucaTh
YpaBHEHHUE AIEKTPUUECKOTO COCTOSHUS SKOPHOU MU U LIENU
BO30YXJICHHS.
[TpuBecTu KpaTkoe onucaHue NPUHIUIA padOThl MaITMHbBI
IIOCTOSIHHOT'O TOKA B TEHEPATOPHOM U JIBUTATEIIBHOM peXHUMaXx.
3anucarh ypaBHEHUS AJIs SKOPHOM 1M reHepaTopa MOCTOSIHHOTO
TOKa.
[TpuBennuTe OCHOBHBIE XapaKTEPUCTUKU T'€HEPATOpa MOCTOSHHOTO
TOKa MPH Pa3InYHBIX CIIOCO0aX BO30YKICHHUS.
3anucarh ypaBHEHUS AJIs SKOPHOMU IIEMH JIBUTATeNsl HOCTOSHHOTO
TOKa.
Jns eneit nepBUYHON M BTOPUYHON 0OMOTOK TpaHchopmaropa
3aMKcaTh ypaBHEHUS. DJIEKTPUUECKOTO COCTOSIHUS C
MCIOJIb30BAaHNEM CUMBOJIMYECKOTO0 METO/1a pacyeTa LeTnen.
CHUHYCOUJAIBHOTO TOKA (METOJIOM KOMIUIEKCHBIX aMIUIUTYN).
[TpuBenuTe KpaTKoe ONMCAHUE MPUHIIMIIA PAOOTHI ACHHXPOHHOTO
JBUTATETIS.
Jnst craTopHOM M pOTOPHOM LIeNEN aCHHXPOHHOTO JIBUTATEIIS
3aMncaTh ypaBHEHUS. dJIEKTPOMAarHUTHOTO COCTOSIHUS B
KOMILIEKCHOU (opMme.
st ogHO(pa3HOTO ABYXOOMOTOYHOTO TpaHc(hOopMaTopa MOCTPOUTh
BEKTOPHYIO AHarpammy.
[TpuBecTH cxemy 3aMelIeHUs TpaHchopMaTopa.
[TpuBectu cxemy 3aMelIeHHUs] ACHHXPOHHOTO JBUTATEIIS.
IIpuBecTr ypaBHEHUSI CKOPOCTHOU U MEXaHUYECKON
XapaKTEPUCTHUKHU.




Kon
HHIAKA
TOpa

unukaro
p
JOCTH)KEH
nus
KOMIIETEHI]
15471

OueHouHble CpeICcTBa

18. 3anucarp ypaBHeHHs OajlaHCAa MOLTHOCTH JBUTATEIISI HOCTOSTHHOTO
TOKA.
19. 3anucarp ypaBHeHHe O6anaHca MOIIHOCTA ACHHXPOHHOTO
JIBUTATEIIS.
20. ITocTpouTh MEXaHUYECKHE XAPAKTEPUCTUKH JBUTATEIIS
HOCTOSTHHOTO TOKa.
21. TTocTpouTh MEXaHNYECKHUE XaPAKTEPUCTUKHA ACHHXPOHHOTO
JIBUTATEIIS.
22. IlpuBeauTe KpaTKoe ONMMCAaHNE KOHCTPYKLUHU U MIPUHIUIIA PaOOTHI
CHHXPOHHOH MaIlIHBI.
23. [IpuBecTH yriaoBble XapaKTEPUCTHKH CHHXPOHHOW MAIlTHBI.
24. IlpuBecTy OCHOBHBIE XapaKTEPUCTUKN CHHXPOHHOTO F'eHEepaTopa.
25. PaboTa Haj TecTaMu IO OCHOBHBIM TéMaM Kypca (MalIinHbI
HOCTOSTHHOTO TOKa, TPAaHC(OPMATOPBI, aCHHXPOHHBIC JBUTaTEIH,
CHUHXPOHHBIE MAIIHHBI).
3HaTh: YCTPOMCTBO, PUHIUI JEHCTBUS M OCHOBHBIC XapaKTEPHUCTUKU
AIIEKTPUUYECKUX MAIIuH. MeTO/IbI U CXEMBI JJIsl ONIPEIeIICHUS a3 IMIHbIX
napaMeTpPOB AEKTPHUECKUX MAIIMH. BiusHIEe N3MEHEHHS Pa3InIHBIX
napaMeTpOB Ha XapaKTEPHCTHKH AIEKTPUUECKUX MAIINH

Pacuetno-rpaduueckas pabora: «Pacuer xapakTepUCTHK
TpaHCcPOPMATOPOB U ANEKTPUUYECKUX TBUTATETEID)

[TpoBoasTCS pacueTbl XapaKTEPUCTUK TPAHCPOPMATOPOB U JIBUTATEIEH
10 NACTIOPTHBIM AaHHBIM. O0yyaroImuecs: 1eMOHCTPUPYIOT METOTUKH
IIPOBEJCHUS PAcYeTOB U OLIEHKH BIMSAHUSA PAa3JINYHBIX 1ApaMETPOB HA
AKCILTyaTal[MOHHbIE XapaKTePUCTUKHU ABUTATENeH U TpaHC(HOPMATOPOB.

HpI/IMCp Nel: PacueT XapakKTEpUCTHK ABUraTes MOCTOSHHOTO TOKa

I[BI/IFaTCJ'IB MNOCTOAHHOI'O TOKA NapaJJICIbHOTIO
B036Y)K216HI/ISI HUMECT CICAYIOIMUE TaHHBIC.

PHOM U HOM I HOM nHo,w Rﬂw Roe 77
Howmep
BapHaHTa
kBt B A 0O06/MuH OM OM %

rae P, - HOMMHaJIbHAsi MOLIHOCTb JABUTATENs;

U, - HOMHHAQJIbHOE HalpsHKEHUE;

HOM

| - HOMUHAJIBHBIHN TOK, TOTPEOISEMBIN U3 CETH;

HOM

n - HOMHUHAaJIbHAaA 4aCTOTa BpalllCHUA,

HOM
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R}m - COIIPOTHBJICHUEC 00OMOTOK AKOpSA W OOIIOJJHUTEIIBHBIX

notocoB npu 20°C;
R - CONpOTHUBJIEHNE 0OMOTKH Bo30yx)aenus npu 20°C.

06

[To naHHBIM CBOETO BapuaHTa, B3STHIM U3 Ta0J.1 MpUIOKEHNUS,
HE0OXOUMO BBIIOJHUTH CIEAYIOLIEE.
1. HauepTuth DSJEKTPUUYECKYIO CXEMYy BKIIOUECHHS JBUTATEIsS
napajuiebHOTO BO30YKIEHHUS U yKa3aTh HA HEMl TOK SIKOPSI U TOK
BO30YKJICHHSL.
2. OnpenenuTh HOMHHATBHBIA TOK BO30YKICHHSI 1 HOMUHATBHBIN
TOK SIKOPSL.
3. OmpenenuTb HOMUHAIBHBIM MOMEHT Ha Bajly ABUTATEs.
4.. PaccuutaTh W TOCTpOUTH Ha OJHOM Trpaduke w = f(M)

€CTECTBEHHYIO u TpHU HUCKYCCTBCHHBIC MEXaHUYECKUE
XapaKTEPUCTHUKH;

4.1.1Tpu CONPOTUBIEHUH PETYIUPOBOYHOIO peocTaTa B ILENH SKOPS

Rg = 5R}l ' U = Umm CD = @HOM *
4.2 .Ilpn noHwkeHHOM HampsbkeHuu Ha sikope U =0,6U, Rg =0,
=0,
4.3 .1lpun ocnabneHHOM MarHuTHOM noroke @ =08 , U=U_
Rg =0

5. OnpenenuTes NPOLEHTHOE HM3MEHEHHE CKOPOCTH BpAIEHMS IS
KaX/1011 XapaKTepPUCTUKH U AUAINA30H PETYIUPOBAHUS IPU

M = M HOM
6. PaccuutaTh CONpOTHBIIEHHE ITyCKOBOTO PEOCTATa MIPU ITyCKe
meurarensic |, . =21 .

7. OmnpenenuTh TOK SIKOpS, KOTOPBIA ObLT ObI NMPH HENOCPEICTBEHHOM
BKJIIOUEHUU JIBUraTells B CETh, €r0 KpPaTHOCTb II0 OTHOUIEHHIO K
HOMMHAJIBHOMY 3HAQUE€HHUIO U cJelaTh BbBIBOABI Ul BO3MOXXHOCTH
MPAKTUYECKOr0 MPUMEHEHHUs JaHHOTO crocoba mycka.

8 . OnpenenuTh BEIMUUHY CONPOTHBIEHUS TUHAMUYECKOIO TOPMOXKEHHUS
Ry, pu TopmosHoM TOke sikopst |, =131 TopMoO3HOMY peXUMY

MpEAIIECTBYET PEXUM JBUTATENIsI C HOMHUHAJIBHOW HAarpy3kol wu
HOMHHAJIbHON 4aCTOTOM BpallleHUs.

9.OnpeaenuTh MOJHBIE MOTEPH MOIIHOCTH B JIBUTATENE MpU paboTe B
HOMHUHAJILHOM PEKHME.

Aagm Hom *

10 .Hccnenosats, kak usmensiercss KIIJ[ nurarens, paboraromiero npu
HOMUHAJIBHOM HAarpy3ke, Ha pEOCTaTHOM XapaKTEPUCTHKE, IpU
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noHmxeHHoM Ha 40% HanpsbkeHud, ociiadieHHoM Ha 20% MarHuTHOM

IIOTOKE B CPAaBHEHMM C HOMUHaIbHBIM 3HaueHueM KIIJI, ykazaHHbIM B

MacropTe JBUraTEeNs

11 .0OmnpenenuTts MOJIHBbIE MOTEPU MOIIHOCTU B JIBUraTelie Mpu pabore B
HOMUHAJILHOM PEKUME.

12 . Uccnenosatp, kak usmensercsa KIIJ| neurarens, pabotaromiero mpu
HOMUHAJIBHOM Harpy3ke, Ha pPEOCTaTHOM XapaKTEPUCTUKE, IIPH
noHmwkeHHoM Ha 40% wHanpsbkeHuu, ocnabimenHom Ha  20%
MAarHUTHOM NOTOKE B CPAaBHEHHH C HOMHUHAJIbHBIM 3HaueHueM KII/I,
YKa3aHHBIM B IaCLIOPTE JABUTATEIIS

[Tpumep Ne2.: Pacyer xapakTepucTuk Tpanchopmaropa

Tpexdaznblii TpaHchOpMaATOP UMEET CIEIYIOIIHE

JaHHBIE.
HOMe Tun Suo,w PO ch UK IK CXCMa
p TpaHcHOPM | B4 U,,| U,.| xBr xBnl % | % | coenuue
Bapua | aropa HUS U

P p kB | kB
HTa rpymnmna
rae S, , - HOMHHaJIbHas MOILIHOCTb TpaHCc(hOpMaTopa;
U,,, - HOMHHAJIbHOE JUHEHHOE HAPSKEHUE IEPBUYHOMN
0OMOTKH;
U,,, - HOMHHAIbHOE JIMHEHHOE HANpPsKEHHE BTOPUYHOM
0OMOTKH;

PO - MOIITHOCTD IMMOTEPHb XOJIOCTOI'0 X044,

P -MOMIIHOCTB MOTEPb KOPOTKOI'O 3aMBIKaAHUS;

K

U, - HanpsbKeHHE KOPOTKOTO 3aMBIKaHHUS B TIPOLIEHTaX
OTHOCHUTEIIFHO ()a3HOTO HAMPSDKEHUsSI  TTEPBUYHON OOMOTKH;

|K - TOK XOJIOCTOI'O X0Jia B MPpOUCHTAaX OT HOMHUHAJIBHOT'O

(a3zHOro ToKa MNEPBUYHON, OOMOTKH.

[To maHHBIM CBOErO BapuaHTa, B3ATHIM U3 TaOi.1l MpHiIOKEHHS
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METOJHUYCCKOT'O HOCO6I/ISI, HGO6XOI[I/IMO BBITIOJIHUTH CJICAYHOIICEC

1.HauepTuTh 5SIEKTPUYECKYIO CXEMYy COCIMHEHUS OOMOTOK
Tpancopmaropa, yKazaTb Ha Hel JuHEiHHble U  (a3HbIe
HaNpsOKEHUS U TOKH, IPUBECTH COOTHOUICHUS MKy HUMH.
2 . Onpenenurs:

2.1. HomunanpHble (a3Hble HANPSIKEHHUS MEPBHYHOM M BTOPUYHOM
00OMOTOK.

2.2. KoaddunueHnt tpanchopmarm.

2.3. HomunanpHbIe TUHEWHBIC U (a3HbIE TOKU IIEPBUYHON U
BTOPUYHOI OOMOTOK,

2.4. N3menenue HanpsbkeHuss AU, Ha 3aKuMax BTOPUYHOM OOMOTKHU
TpaHcopmaTopa pu Harpys3Kax, paBHbIX:

= 0; 0,2; 0,4;. 0,6; 0,8; 1,0 u COS P2=0,8. [TocTpouTh BHEMIHIOKO
XapaKTePUCTHUKY TpaHchopmaropa.

2.5. KoapunueHr nosne3Horo AecTBust 1 TpaHchopmaropa mpu
aKTMBHO-MHIYKTUBHOM Harpy3ke C COS ¢, = 0,8 u npu Harpyskax,
B=0;0,05;0,1;0,2; 0,4; 0,65 0,8; 1,0, [Toctpouts

XapakTepucTuky 1 = (8)

PaBHBIX:

2.6. Harpysky, npu koropo# KIIJ[ TpanchopmaTtopa umeer
HauOoJbIIee 3HaueHue, u 3To 3Hadenune KI1JI.

IMonyuennsie 3Hauenus KI1J, usmenenus Hanpsokenuss AU, u

HANPSDKEHUS Ha 32KMMaX BTOPUYHONH OOMOTKH TpaHcopmaTopa cleayeT
CBECTHU B TAOJHILY.

% kB kB

3. OObsacHUTE,
BTOPUYHOU 00MOTKH
HECUMMETPUYHON Harpy3Kku?

BO3MOXHO JIM TIPUCOEAWHEHHE K 3aXKHMaM
3aJJaHHOTO Bam TpaHchopmaropa

4. O6bsacHuTe cMmbica nouatus "['pynna coenuHeHns 0OMOTOK" U €ro
ycIoBHOE 0003HaueHue B Bamewm Bapuanre.
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HccnenoBarenbckas 4acThb

5. BISICHUTD BIMSIHHE U3MEHEHUS Ynciia BUTKOB IEPBUYHOM OOMOTKHU
MOHIKAIOLIEro TpaHchopMaTopa IpyU HEU3MEHHOM ITEPBUYHOM

HanpspkeHuu U, Ha ko puuueHT TpanchopMany N U HaNpsDKeHHE

U, Ha3axumax BropuuHoil oOMOTKH.

6.MccnenoBaTh BIUSHHUE XapaKTepa Harpy3KH MoTpedurenei Ha
U3MEHEHHE BTOPUYHOTO HANPsDKEHUs TpaHchopMaTopa mpu Cos ¢, = |

(axTuBHas Harpy3ka) 1 COS¢, = 0,6 (aKTMBHO-UHIYKTUBHAs HarpyskKa).

[To noy4YeHHBIM pe3ylIbTaTaM OCTPOUTH BHELITHUE XapaKTEPUCTUKH
Ha OJTHOM rpaduKe ¢ XapaKTepUCTUKON, COOTBETCTBYIOIIEH COS¢, =0,8.

1. BI)ISICHI/ITI), KaK U3MCHATCA BTOPUYHOC HAIIPSAKCHUC U , W TOK
xojocToro xona |, , ecnu nepBuYHyr0 0OMOTKY TpaHC(hOpMaTOpa BMECTO

"TpeyroysibHUKA" COeTUHUTD "3Be37101" (M1 BMecTO" 3Be3/bl" B
"TpeyroiabHuK”)?

[Tpumep Ne3.: Tema. Pacyer u uccieoBaHue XapaKTEPUCTUK
ACUHXPOHHOI'O JIBUTATEJs.

Tpexda3Hblii aCUHXPOHHBIA JBHUTATENh C KOPOTKO3aMKHYTHIM
pOTOpPOM, TACHMOPTHBIMH  JaHHBIMHU, TPUBEACHHBIMA B  Ta0m.3,
MOAKITIOYAeTCs K Tpexda3HOM CEeTH IMEePEMEHHOTO TOKAa C JIMHEWHBIM
HanpspkeHueM 220 B mist HedeTHbIX BapuaHToOB M 380 B myisi dyeTHBIX
BapHaHTOB, yacToToi 50 I'm.

Home | y . P n,. | " v
P O 772 73
Bapua <B 00/M

HTA B T VH

rac U - HOMHMHAJIbHOC HAIIPSAXKCHHUC,

HOM
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P - HOMHHaJIbHass MOIIHOCTDb HA Bally ABUTaTCIIA;

HOM

n - HOMHHaJIbHAas 4aCcTOTa BpalllCHU

HOM

7,0, - HOMUHAIBbHBIN K03 duLueHT nonezHoro aercraus (KI1I);

COS @,,,, - HOMMHAJIbHBIA KOY(QOUIIMEHT MOLTHOCTH;

I
n I - KpaTHOCTbB IIYCKOBOT'O TOKaA,
HOM
M n
- KpaTHOCTb ITYCKOBOT'O MOMCHTA,
M on

M
M M - KpaTHOCTb MAKCUMAJIbHOI'O MOMCHTA.
HOM

ITo macniopTHBIM JaHHBIM ABHraTens A Bamiero Bapuanra
BBIIIOJIHUTD CIICAYIOLIIEE.
1. HauepTuTh JIEKTPUYECKYIO CXEMY BKJIIOUEHUS OOMOTKHU CTaTopa
ACUHXPOHHOI'O JBUraTeNsl COOTBETCTBEHHO JIMHEHHOMY HAIIPSKEHUIO
Bamero BapuanTa.
2. OmpenenuTs:
2 .1 .AKTHUBHYIO, PE€aKTUBHYIO U MOJIHYIO MOIIIHOCTH, TOTpeOIIsieMble
JIBUTaTEJIEM U3, CETH IIPY HOMUHAIIBHOM PEKHUME.
2 .2 . HoMyHaJIBHBIN U ITyCKOBOM TOKH; HOMUHAJIBHBIN, TYyCKOBOW U
MaKCUMaJIbHbIi MOMEHTBI JBUTATEIIS.
2 . 3 .YacToTy BpalieH1s: MarHUTHOTO MOJIsl CTaTOPa, HOMUHAIBHOE U
KPUTHYECKOE CKOJIbKCHUE.
2.4. IlonHble MOTEPU MOIIHOCTH B IBUraTelle P HOMUHAIILHOM
pexxuMe padoThl.

3 . PaccuuTath ¥, MIOCTPOUTH 3aBUCUMOCTb YaCTOTHI BpPAIIEHHUsS] POTOpa
JIBUTATENS OT BEIMYMHBI MEXaHUYECKOTO MOMEHTA, TIPUJIOKEHHOTO K €T0
Baly.

4 . UccnenoBath 3aBUCUMOCTB 4acTOThl DJIC 1 TOKa, 3JIEKTPUUECKUX
MOTEPH B POTOPE OT CKOJIbXKEHUS.

5 . Cnenath BBIBOJBI TIO PE3yJIbTaTaM BBITIOJTHEHHON paOOTHI.

OIIK-4.

Paspabatsl
BaeT
MEPOTIPHSIT
us 110
YIydIIeHN
10
TOKa3aTe
e
KauyecTBa
paboThI

36. TlosgcHuTe Ha3HAYEHUE IOMOJHUTENLHBIX [IOJIFOCOB U
KOMITEHCAITMOHHON 0OMOTKH B KOHCTPYKIIUU MAIITUHBI TOCTOSTHHOTO
TOKA.

[Tepeuncnure ciocoObl OTpaHUYEHUS MTYCKOBOTO TOKA JIBUTATEIS
MTOCTOSTHHOTO TOKa.

[lepeuncnure ciocoObI MycKa IBUTATENS TTOCTOSIHHOTO TOKa U
HA30BUTE HETaTUBHBIE SBJICHUS, BOSHUKAIOLINE B TyCKOBOM
pexume.

[IpuBeguTe cxeMy MOAKIIOYEHUS TYCKOBOTO YCTPOMCTBA K IKOPHOU
LIETI IBUTATENS TIOCTOSIHHOT'O TOKA MPU PEOCTATHOM ITYCKeE.

Uro Takoe peakius SKOps U K KAKUM HETaTUBHBIM SIBJICHUSIM OHA
MPUBOJUT MPHU SKCILTyaTaIlMy MAIIMH NOCTOSIHHOTO TOKa?

37.

38.

39.

40.
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AIEKTPUYIC
CKHUX
Henen u
MaIluH

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Kakumu cioco6amu yCTpaHSIOT BIMSHUE PEaKIUH SIKOPS Ha
XapaKTepUCTUKH MAIIMHbI HOCTOSIHHOTO TOKA U IPOLIECCHI
KOMMYTAIIMY B IIETOYHO-KOJUIEKTOPHOM yCTpoiicTBe?
[lepeuncanre ycinoBus peann3aluy BO3MOXKHBIX TOPMO3HBIX
PEKUMOB JIBUTATENS TOCTOSHHOTO TOKA.

B kakoM TOpMO3HOM peXHMME PeaNn3yIOTCs YCIOBUS pEKyIepaluu
(BO3BparTa »HEPrUM 0OPAaTHO B MUTAIOLIYIO CETh?

CyiecTByeT 1Ba BO3MOXKHBIX YCJIOBUSI BOSHUKHOBEHMSI
PEKyIepaTuBHOTO TOPMOKEHUs. ONUIINTE YCIOBUS, IPH KOTOPBIX
BO3MOJKHA peai3alys peKynepaTuBHOro TopMmoxenus. [losicaure
rpaduUecKy Ha MpUMEpe MOCTPOSHHSI MEXaHUYECKUX HITH
CKOPOCTHBIX XapaKTEePUCTHK JBUTaTeNs (II0Ka3aTh Ha
XapaKTePUCTHKAX IPOIIECC MEePEX0/a FIEKTPOIBUTATEIS U3
JIBUTATEILHOTO Paboyero pexuma B pesKUM peKylnepaTuBHOTO
(reHepaToOpHOTr0 TOPMOIKEHHUS)

OnuimTe yciaoBus peanu3aluu AMHAMHYECKOT0 TOPMOKEHUS
JIBUTATEIIS TIOCTOSIHHOTO TOKa. [lokaxxuTe rpaguuecku Ha mpuMepe
MOCTPOEHHSI MEXaHUYECKUX UM CKOPOCTHBIX XapaKTEPUCTUK
(TToKazaThe Ha XapaKTePUCTHUKAX MPOIIECC Mepexoa
JIEKTPOJIBUTATENS U3 IBUTATEIbHOTO PEXKHUMA B PEXKUM
JTMHAMUYECKOTO TOPMOKEHHS )

OnuimTe yciaoBus peanu3alui TOPMOXKEHUS IPOTUBOBKIIOUCHHEM
JIBUTATEIIS] TIOCTOSIHHOTO TOKa. [lokaxxuTe rpauecku Ha mpuMepe
MOCTPOEHMSI MEXaHUYECKUX UM CKOPOCTHBIX XapaKTePUCTUK
(TTokazaThe Ha XapaKTepUCTHKAX MPOIIECC MEePexo/ia u3
JIBUTATENILHOTO Pab0Yero pekuma B peKUM TOPMOKEHHS
MIPOTHUBOBKIIIOYEHHUS).

[lepeuncanre ciocoObl PeryIMpOBaHUs CKOPOCTH BpAIlEHUS
JIBUTATEIS TIOCTOSIHHOTO TOKA. Ha rpadudeckux mpuMepax
(MeXaHMYEeCKHX MJIM CKOPOCTHBIX XapaKTEPUCTHKAX) MOSICHUTE
W3MEHEHHSI CKOPOCTH JIBUTATENSI B IIPOIECCE PEryITMPOBAHUSI.

UYro Takoe JBYX30HHOE PETyIUPOBAHUE CKOPOCTH JIBUTATEIS
ITOCTOSIHHOTO TOKa?

[Tpu KakuX YCIIOBHSIX TIPOBOISATCS UCTIBITAHHS

TpaHchopmaropa: «OIBIT X0JI0CTOro xo1a» U «ONBIT KOPOTKOTO
3aMbIKaHus»? V3MepeHne KakuxX BeJTHYWH MPH TOM OCYIIECTBISIOT
U KaK MOJKITIOYAIOTCS U3MEPUTEIbHbIE TPUOOPHI?

Kak onpenenstoTcst OCHOBHBIE TTApaMeTPhI CXEMbI 3aMETICHHSI
TpaHncgopmaropa?

Urto Takoe rpymnmna coeTMHEHUsT 0OMOTOK Tpexda3zHoro
TpaHncopmaropa, Ha npumepe «1 1-rpynmnay. Kak MmoxHO
peanu3oBaTh Apyrue rpynibl COeTUHEHUs OOMOTOK.

VYcnoBust napauienbHoi paboThl TpaHC(HOPMATOPOB.

Bremnsis xapaktepuctuka Tpancopmaropa. Kak Biuser xapakrep
Harpy3KH BO BTOPUYHOH IIETIM HAa BHEIIHIOIO XapaKTEPUCTHKY.
KIIJI rpanchopmatopa. [IpuBeaute pacuetnyro hopmyny u
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xapakTepucTuky 3aBucuMocty KII/[ oT BenuuuHbI Harpy3ku BO
BTOPUYHOM.

[Tosicaute ycnoBus co3nanus B Al KpyroBoro Bpalaroerocs
MarHMTHOI'O IOJIA.

Kaxk onpenensercs CKOpoCcTbh BPAallEHUsI MATHATHOT'O TOJIS
AaCMHXPOHHOTO ABurarensd. Kakue 3HaueHus 3Ta BEIUYMHA MOYKET
MMETh B IIPOMBILIUIEHHBIX JBUTATENSAX MIPU YACTOTE MUTAIOIIETO
Hanpspkenust 50 ' ?

UYT0 Takoe CKOJIbKEHNE B aCHHXPOHHOM JIBUTATENIE U B KAKUX
npejesax HaXOAUTCs 3Ta BEJIMYMHA B Pa3JINYHbBIX PeXKUMax paboThl
A/l (B 1BUTraTe€IbHOM, TEHEPATOPHOM, B PEKUME
IIPOTUBOBKJIIOYEHHUS U TMHAMUYECKOT'O TOPMOXKEHUS ).
[IpuBeanuTe MEXaHUUYECKYIO XapaKTEPUCTUKY (3aBUCUMOCTh
CKOPOCTH BpalleHUsI OT MOMEHTA Harpy3Ku WU 3aBUCUMOCTD
MOMEHTA OT CKOJIbXeHHUs). [lokakuTe Ha XapaKTEepUCTUKE MOMEHT
KPUTUYECKHH, TyCKOBON MOMEHT, IIPUMEPHOE 3HAYCHHE
HOMHHAJIBHOTO MOMEHTA, pabouuii y9acTOK MEXaHUIECKOM
XapaKTePUCTUKH U Y4aCTOK HEYCTOMUUBON PabOTHI.

Kaxue HeraTuBHBIE SIBICHUS MPOSIBISIOTCS MPU IPSIMOM ITyCKe
ACMHXPOHHOTO JIBUTATENS U KAKUMH CITIOCOOAMHU MX MOXHO
yYCTPaHUTH ?

[IpuBeauTe mpUMeEphI peanu3aliy pa3InYHbIX CIOCOOO0B MTycKa
ACUHXPOHHOTO JBUTATEIIA.

[IpuBenuTe NpUMephl pean3aliy pa3IndHbIX CIIOCOO0B
perynupoBaHus ckopocTu BpaieHus A/Jl.

[IpuBenuTe NpUMephI pearn3aliy pa3IndHbIX CIIOCOO0B
pean3anyy TOPMO3HBIX pexkuMoB AJl.

IIpuBenure MexaHUUeCKne XapakTepucTuku A/l mpu yacToTHOM
perynupoBanuu A/l.

Kakue 3aBucuMOCTH MEXy MUTAIOIUM HAIPSYKEHUEM U €TI0
YaCTOTOM PeaIn30BaHbl B OCHOBHBIX 3aKOHAX YaCTOTHOTO
perynupoBanust A/l ?

Kaxk n3menuts Hanpasienue Bpamenust AJl.

Kax noBbICUTH YCTOHYMBOCTH pabOThl CHHXPOHHOT'O IBUTATEINS IPU
N3MEHEHHHU B IIMPOKUX Ipesieax Harpy3ku?

Kak peanusyercs nutanre 0OMOTKH BO30YXACHUSI CHHXPOHHOU
MamvHbl? [IpuBenuTte npumepsl.

[IpuBennTe MEXaHUYECKYIO U YTIOBYIO XapaKTEPUCTHKY
CUHXPOHHOTO JIBUTaTEs.

IIpuBenuTe mpUMephl peann3aiy pasInyHbIX CIIOCOOOB MyCKa
CUHXPOHHOT'O IBUTaTEIs.

CUHXPOHHBIN KOMIIEHCATOP U €r0 XapaKTePUCTUKH.

PaboTa Ha TeCTOBLIMU MarcpurajiaMu B paMKax CaMOIIOATOTOBKH.




0) Ilopsiiok mpoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE]IN U KPUTEPHH
OlleHUBAHMS:

[IpomexyTouHas arrecTanusi MO JUCHUILUIMHE «DJEKTPUUECKUE MAIUHBD) UIUTCA 2
CeMecTpa: BKJIOYAET TEOPETUYECKUE BOIPOCHI, IMO3BOJISIONIME OICHUTh YPOBEHb YCBOCHHS
00y4arouMMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHUs, BBIBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHH U BIaJICHUH, B IEPBOM CEMECTPE MPOBOIUTCS B popMe 3aueTa, BTOPOii cemecTp B hopme
IK3aMEHa.

Ioka3zaTesiu 1 KpUTEPUM aTTeCTALNH (3a4eT):

N3ydenue yueOHON qUCHMILIMHBI «BBeieHNE B HAalIpaBJICHNUE)» 3aBEPILIACTCS 3a4ETOM.

3ager sBigercss (OpMOM HTOrOBOrO KOHTPOJS 3HAHUN W YMEHUH, IMOJyYEHHBIX Ha
JEKLUAX, CEMUHAPCKUX, IPAKTUUECKUX 3aHATHAX U IPOLECCE CAMOCTOSATENIbHON pabOTHI.

3aueT 1aeT BO3MOKHOCTb IIPENOJaBaTEINO:

— BBIICHUTH YPOBEHb OCBOEHUS 00YUaIOIIUMHUCS IPOrpaMMbl yUEOHON AUCHUIIIINHBL;

— OLEHHUTh (OPMUPOBAHME OIPENEIECHHBIX 3HAHWNH M HABBIKOB HX MCIIOJIb30BaHMUS,
HEOOXOUMBIX M IOCTATOUHBIX JJis OyAylIell caMOCTOATEIbHONU paboThl;

— OLICHUTh YMEHHE 00Y4arOIUXCsl TBOPUECKU MBICIUTD U JIOTHUECKH ITPABUIILHO U3J1araTh
OTBETHI Ha I1OCTABJIEHHBIE BOIIPOCHI.

3ager mpoBoauTcs B (popMe cobeceqoBaHus, B IpoLECCe KOTOpPOro oOyvaromuics
OTBEYAET Ha BOIIPOCHI MIPENOIaBaATENS.

JIutepaTypa 1 IOATOTOBKHU K 3a4€Ty PEKOMEHAYETCs NpenojaBareneM. s MosHOTsI
yueOHOM HHGPOPMAIMK W €€ CpPaBHEHUs JIydIlle HCIOJIb30BaTh HE MEHEE JBYX YUYCOHHKOB.
OOyuaromuiics BpaBe caM NPHUAEPKUBATHCS JIIOOOW M3 MPEACTaBICHHBIX B Y4eOHMKaX TOUYEK
3peHus MO CIOPHOM npolieMe (B TOM YHCle OTIIMYHOM OT MpernojaBareis), HO MpU YCIOBUU
JI0OCTaTOYHOM Hay4HOHN apryMeHTal1H.

OCHOBHBIM UCTOYHUKOM MOJTOTOBKH K 3a4€Ty SBJISIETCS KOHCIEKT JIEKIUH, IJie y4eOHbIi
MaTepuai JaeTcs B CUCTEMaTU3MPOBAHHOM BHJIE, OCHOBHBIE IOJIOXKEHHUS €0 AECTaIUu3UpYIOTCS,
MOJIKPEIUISIIOTCS COBPEMEHHBIMU (pakTaMu M UH(pOpMaLMel, KOTOpbIE B CHJIy HOBU3HBI HE BOIIN
B OMYOJMKOBAHHBIE I€YaTHbIE HCTOYHMKHM. B XoJe MOATOTOBKM K 3aueTy OOyyaromuMcs
HeoOXxoauMo oOpamiath BHUMaHHE HE TOJIBKO Ha YpOBEHb 3allOMHHAHMS, HO U Ha CTENEHb
MOHUMAaHMS U3JIaraeMbIX pooIeMm.

3adeT MpPOBOAMTCS IO BOIIPOCAM, OXBATHIBAIOIIMM BECh MpOAeHHBIM Marepuan. Ilo
OKOHYaHHMU OTBETa IMIperojaBaTellb MOXET 3aJaTh OO0YYaloLIEMyCsl JOINOJHUTEIbHBIE U
yTOYHsIONIME BOMpOCchl. [lonoXHUTETbHBIM Takke OyAeT CTpeMJIeHHE CTYICHTa H3JI0KHUTD
pa3In4YHbIe TOYKU 3PEHUs Ha paccMaTpUBAEMyIO MpoOieMy, BBIPa3UTh CBOE OTHOLICHHE K HEM,
MPUMEHUTH TEOPETUUECKHE 3HAHUS 110 COBPEMEHHBIM Mpo0emMaM 3KoJloruu. Pe3ynbraTel 3auera
OOBSIBIIAIOTCS CTY/IEHTY HETOCPEACTBEHHO MOCIe OKOHYAHUS €r0 OTBETA B IEHb ClIAUH.
Iloka3aTenu U KpUTEPUH aTTECTAMU (3a4eT):

- 06yanOIHHﬁCﬂ TIO0JIy4a€T OTMETKY «3a4YTECHO» ITPU YCIIOBHUU OTBETA HAa BCE NPECAYCMOTPCHHBIC
BOIIPOCHI Ha OLICHKY HC HUKC «yHOBJICTBOPUTCIBHO.

- 00y4aroImuics MOJy4yaeT OTMETKY «He 3a4TeHO0» IPU YCIOBUU OTBETA Ha BCE
MPEAYyCMOTPEHHBIE BOIIPOCHI HA OLICHKY HUXKE «YAOBJIECTBOPUTEIHHOM.

IToxkazarenu u KPUTECPHUHU ONCHUBAHHUSA IK3aMEHA:

DK3aMeH 10 TaHHOHW AUCITUTUTHE MPOBOAUTCS B YCTHOM (popMe IO IK3aMEHAITMOHHBIM OHiieTaM,
KaXJIbII U3 KOTOPBIX BKIIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO MPAKTUUYECKOE 3aJaHUE.



— Ha OIIEHKY «OTJIUYHO» (5 OaJITIOB) — 00yUaIomUics JEMOHCTPUPYET BRICOKUMA YPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTCHIIUI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWE
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT TMPAKTHYECKUE 3aJaHHs, CBOOOTHO OIEPUPYET
S3HAHUAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUAgX HOBBIIIEHHON CII0KHOCTH.

— Ha OLIEHKY «xopomo» (4 Oamna) — oOydYaroIIMICS AEMOHCTPUPYET CpPEIHUM YpPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO HOITYCKArOTCA
HE3HAYUTCIIbHbBIC OH_H/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUS MIPHU aHATTUTUYCCKUX OICpalHriaX, IICPCHOCEC
3HaHWI U YMEHHI HA HOBBIC, HECTAHIAPTHBIC CHUTYAIIHH.

— Ha OLIEHKY «YyI0BJIETBOPHUTEJBLHO» (3 6amia) — oOydyarouuiicss JeMOHCTPUPYET MOPOTOBBIi
ypOoBeHb COPMUPOBAHHOCTH KOMITETEHIIMI: B X0/I¢ KOHTPOJIBHBIX MEPOMPHUITHI JOMYCKAIOTCS
OIIMOKH, TPOSABISAETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYy4arolIUIiCs
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
[IEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJIbHO» (2 Oayuia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHUecKOro MaTepuana, I10MyCcKaeT CylleCTBeHHbIE OIMOKHU, HE MOXKET IMOKa3aTh
MHTEJUIEKTYaIbHbIC HABBIKU PEIIEHUs IPOCTHIX 3ajau.

— Ha OLCHKY «HEYAOBJICTBOPUTEJILHO» (1 621.]'1.]'[) — O6y‘IaIOH_II/II710ﬂ HC MOXKCT IIOKa3aThb 3HAHHA Ha
YPOBHE BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(i)OpMaI_II/II/I, HE MOXKCT IMOKa3aTb MHTCIUICKTYAJIbHBIC
HAaBBIKW PCIICHHA ITPOCTBIX 3aa4.



