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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
y4eOHOM ToJly Ha 3acefaHuu Kageapsl ABTOMATH3UPOBAHHOTO AIIEKTPOIIPUBOIA U

[Iporokom or 20 1. Ne

3aB. kadenpoii A.A. HukonaeB

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yueOHOM rojiy Ha 3acemaHuu Kadeapsl ABTOMATH3MPOBAHHOTO AJICKTPOIPUBOJIA H

[Iporokom or 20 1. Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2028 - 2029
yueOHOM roj1y Ha 3aceiaHiK Kadeapsl ABTOMATH3UPOBAHHOTO SJIEKTPOTPUBOJIA U

[IpoTokomor 20 . Ne

3aB. kadenpoit A.A. Huxonaes

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2029 - 2030
yueOHOM roiy Ha 3aceqaHuu Kadeapsl ABTOMATH3WPOBAHHOIO 3JICKTPONPUBOIA U

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.A. Huxonaes

Paboyas nmporpamma nepecMoTpeHa, o0cyxeHa 1 ogo0pena s peanu3anuu B 2030 - 2031
y4eOHOM rojly Ha 3aceaHud Kadeapsl ABTOMATH3UPOBAHHOTO JICKTPOIIPUBOIA U

[Ipotokom ot 20 r. Ne

3aB. xadenpoit A.A. HukomnaeB




1 Lean ocBOeHHUS TUCHUILINHBI (MOIYJIs1)

HGHLIO npenoaaBaHrusa JUCHUIIJIMHBL ((3JI€KTpI/I‘-IeCKI/Ie MalllUHBD> ABJIACTCA U3YUCHUC
Pa3IUYHBIX AIIEKTPOMEXaHMUECKUX MpeoOpa3oBarTeieil 3HEPruu U OrOTOBKA CTYICHTOB
Hanpasienus 13.03.02 x camocTosTeNnbHOM MPOodecCHOHAIBHOMN NeATEeThHOCTH B 00JIaCTH
COBPEMEHHOTO aBTOMATU3UPOBAHHOTO 3JIEKTPOIIPHBO/IA.

2 MecTo qucHUILIHHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuumuinHa DIIeKTpUYECKHe MAIIMHBI BXOAUT B 00s3aTEIBHYIO YaCTh Y4€OHOTO
T1aHa 00pa3oBaTeIbHON MPOTPAMMBI.

JUig n3ydeHus JUCHMILIMHBI HEOOXOIUMBI 3HaHUSI (YMEHHUSI, BIaJICHUS),
c(OpMHUPOBAHHBIC B PE3YJIbTATE N3YUCHHS TUCIUIUTMH/ IPAKTUK:

Maremaruka

dusuka

Teopernueckass MEXaHHKa

3HaHus (YMEHHUs, BIAJCHUS), TIOIYYECHHbIE IPU U3yYEHUH JaHHOM UCIUIUIMHbI
OyayT HEOOXOJUMBI I NU3Y4EHUs JUCIMILINH/TIPAKTHK:

Teopus snexTponpusoaa

DIEKTPUYECKHUN PUBOJT

DIEKTpUYECKHE U3MEPEHUS

TeopeTnueckne 0CHOBBI 3JIEKTPOTEXHUKH

DNeKTpUUYECKUe U 3JIEKTPOHHBIE anapaTsl

3 Komnerenunu ody4yaromerocs, popmMupyemsbie B pe3y/ibTaTe 0CBOCHUSA

AUCUUIJIMHBI (MOYJIs1) M IVIAHMPYeMble Pe3yJbTAaThl 00yUYeHUst

B pe3ynbraTe 0cBOEHUS AUCUUIUIMHBI (MOIYNS) «ONEKTPUUYECKUE MAIIHHbBI)
oOyuarouuiics 10KeH 001a1aTh CIEAYIOIUMU KOMIIETEHIIUSMU:

Kon nanukaropa NHaukaTop AOCTHIKEHUS KOMITETCHITUH

OIIK-4 Cnoco0eH HCIoIb30BaTh METOAbl aHATIN3a U MOJCIIUPOBAHUS FICKTPUUYCCKUX LIETICH
Y DJICKTPUYECKUX MAIIIHH

OIIK-4.1 CriocoOeH olleHMBATh TapaMeTPbl HOPMAJIBHBIX U aBApUUHBIX PEKUMOB
ANEKTPUYECKHUX LIENel U MAIllMH C UCIIOJIb30BaHUEM METOJIOB aHallu3a U
MOIETTUPOBaHUS

OIIK-4.2 PazpabarbiBaeT MepOTIPHUATHS 1O YIYYIICHHUIO TTOKa3aTeNield KauecTBa
pabOoTHI ANEKTPUYECKUX [ENel 1 MaIluH




4. CTpyKTypa, 00b€éM U coep:kaHHue TUCHHUIINHBI (MOLYJIs1)

OO01mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTABISET 7 3a4eTHBIX eAWHMII 252 aKajl. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHast pabora — 18,5 akaxa. 4acos:
— aynuTopHas — 14 akaj. 4acos;
— BHeayauTopHas — 4,5 akaJl. 4acos;

— camocTosTeNnbHas padora — 220,9 akan. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;
— MOATOTOBKA K 9K3aMeny — 12,6 akaj. yac
— MOATOTOBKA K 3a4€Ty — 12,6 akana. yac

dopma aTrTecTanuu - IK3aMeH, 3a4eT, KypCOBOM MPOEKT

AynuTopHast g
KOHTaKTHas paborta = dopma TeKyIero
s X Bun KOHTPOJIst
B aKaj. 4acax o
Pasnen/ tema 2 ( A ) = . Kox
> 3 © | caMocTOATEeNnbHOM |  ycmeBaeMOCTH U
JIACIATUTAHBI R = . | xommerenmu
g 5 paboThI MPOMEKYTOTHON
nmab. | mpaxr.
Tlex. p Z'S aTTecTaluu
3aH. 3aH. | U &
1. 1.«DnekTpudecKue MalIHbI
IIOCTOSIHHOT'O TOKa»
Boimonnenue
HNPAKTUIECKUX
1.1 BBenenue. p
pabor pelieHue
Knaccugukanus 311. MalivH. sanau — 1abopaToOpHBIC
Kouctpykiuu 351. MammvH u HI/ICbMeH;[bIX paboThr;
oomoTok. [TpuHImI padoTh 0,25 0,25 0,5 12 aGor — TECTUPOBAHUE; OIIK-4.1
TeHEepaTopOB U JABUTATENEH. p ’ — KOHTPOJIbHBIE
NPEeTyCMOTPEHHBI
Peakuus sikopst. [Iporecc " paboThI.
X paboueit
KOMMYTAaLlUH. .
porpaMMoit
JUCLUTUTAHEL.
1.2 BJIC sikops u
3JIEKTPOMAarHUTHBIA MOMEHT Boinonuenue
MAIlIUHBI TOCTOSHHOTO TOKA. MIPAaKTHYECKUX
CriocoObl ¥ yCIIOBHUS pabor peleHue
— 1abOpaTOpHBIC
CcaMOBO30YXKICHUS 3a7ad4, paboThi:
TeHepaTopoB. MIMChMEHHBIX ’
paTop 025 025 | 05 | 12 — TECTHPOBAHHE; OITK-4.1
XapaKkTepHCTHKH 3 pabor,
— KOHTPOJIbHEIE
TeHEepaTopOB MOCTOSHHOTO MIPETYCMOTP SHHBI AGOTHL
Toka. [lapamnenbHas pabora X paboueit p ’
TeHEepaTOPOB. MpOrpaMMon
DHepreTuyeckas Auarpamma JCIATUTAHEIL.
reHeparopa.
Brimonuenue
MPAKTHIECKUX
1.3 DnexTpomexaHuIecKHe
pabor pelieHue
1 MEXaHUYeCKHue sanau — nabopaTopHbIe
XapaKTePHCTHKU ’ a0O0THI;
P P N MHCHbMEHHBIX p > OIIK-4.1,
JIBUTATENEH OCTOSTHHOIO 0,25 0,25 0,5 12 — TECTUPOBAHUE;
pabor, OIIK-4.2
Toka. [Tyck u — KOHTPOJIbHBIE
MIPETYCMOTP SHHBI
peryupoBaHie YacTOTHI . paboTEL.
X paboueit
BpaLICHUS. .
porpaMMoit
JCIATUTAHEIL.
1.4 TopMO3HBIE PEKUMBI 0,25 | 0,25 0,5 12 Beinonuenue — nmabopaTopHbIe OIIK-4.1




HPAKTHYECKHUX
pabort pemieHue

3aad,
padoTH;
JIBUTATEIIs] TOCTOSTHHOTO MUChMEHHBIX L CCTHPOBAHIC:
Toka. CriocoObI pabor, KOH pom;Hme’
TOPMOKCHHUSI. TPEyCMOTPECHHBI a%)OTH
X paboueit p '
IPOrpaMMon
JUACIMTUTAHBI.
Beinonnenue
MPAKTHICCKUX
1.5 Duepreruyeckas ap60T CLLICHIC
JarpaMma JIBUraTelIsl. P 3251 a1 — abopaTopHbIe
ITotepu u KI1/I. ’ a0O0ThI;

P IMMCHEMEHHBIX p > OIlK-4.1,
[TacriopTHbIE JaHHBIE U 0,25 0,25 0,5 12 aGor — TECTUPOBAHUE; OIK-4.2
paboure XapaKTepUCTHKA per IEIMO ’eHHH — KOHTPOJIbHBIC )
JIBUTATEIIs] TOCTOSTHHOTO P X};)aGOtII)eP'I paboThI.

TOKA. .
porpaMMoit
JUACIMTUTAHBI.
Hroro 1o pazaeny 1,25 1,25 2,5 60
2. 2. «TpanchopmaTopbDy
Brinonnenue
MPAKTHIECKUX
2.1 Ha3Hauenue, obnacTu a0OoT pellIeHre
— 1abopaToOpHbIC
IIPUMEHEHUST; 3amad,
KIaccuuKanus MUCbMEHHBIX pacots;
i 0,1 0,1 0,1 12 — TECTUPOBAHUE; OIIK-4.1
KOHCTPYKIMU U NPUHLMII paoor, — KOHTPOJbHBIC
JeHcTBUS IPeyCMOTPEHHBI paboTs!
H MaTOpOB. X et ’
aHcopmaropo aboue
MporpaMmon
JUCLUIUTAHBL.
Brinonnenue
MNPAKTHIECKUX
pabor pelieHue
— 1abOpaTOpHBIC
2.2 Ilponeccel npu 3ajad, paBOTEL;
XOJIOCTOM XOJI€ U MPH MHChbMEHHBIX ’
JIC M TIpH 01 | o1 01 | 12 — TeCTHPOBAHHE; OITK-4.1
pabote moj Harpy3KOou. pabor, KOHTPOITHHbIC
OCHOBHBIE YpaBHEHHSI. NPEeTyCMOTPEHHBI 4601
X paboueit p ’
MporpaMMon
JCLATUTAHEIL.
Brimonunenue
2.3 Cxema 3aMellleHus 1 TIPAKTUIECKUX
BEKTOpHAsI AUarpaMmma pabot pemieHne _ naGopaTopHbIe
MIPUBEICHHOTO 3ajad, AGOTLL-
Tpanchopmaropa. OnbIThI MUCbMEHHBIX p ’ OIlK-4.1,
0,1 0,1 0,1 12 — TECTUPOBAHUE;
XOJIOCTOrO X0/1a ¥ pabor, COHTDOMLHELC OIlK-4.2
KOPOTKOT'O 3aMBIKaHHSI. NpeIyCMOTPEHHBI ;gOTH
IMorepu momuoctH 1 KITJ] X paboueit p ’
TpaHcdopmartopa porpaMMoit
JCIATUTAHEIL.
2.4 Tpexdaszubie Beimonuenue
TpaHcopMaTOpBkI: MPAKTHIECKUX
marauTHele cuctemsl; J/1C pabor pelieHue HA6OPATOPHBIC
Tpexda3HBIX 0OMOTOK; 3a1ad, agonﬂl?
CXEMBI U TPYIIIBI MHCbMEHHBIX P ’ OIIK-4.1,
0,1 0,1 0,1 12 — TECTUPOBAHUE;
COEIMHEHHMS;, TapajiesibHas pabor, KOHTDONBHBIC OIIK-4.2
pabora; 0coOeHHOCTH MIPETYCMOTP SHHBI :6POTH
XOJIOCTOTO X012 X paboueit p ’
Tpex¢azHbIX porpaMMoit
TpaHcopMaTopoB. JCIATUTAHEI.




2.5 CnenpaibHblie

Brimonnenune
TpaHchopMaTOphI:
MPAKTHIECKUX
- U3MEpHTEIIbHBIC
pabor perienue
TpaHchopMaTopsr; sanau — nabopaTopHbIe
- CBapOYHBIC HHCBMCHI’{HX paboThI;
TpaHchopMaTopsr; 0,1 0,1 0,1 12 aGoT — TECTUPOBAHUE; OIlK-4.1
- BBIPSIMUTEIbHBIC p ’ — KOHTPOJIbHBIC
TPETyCMOTPEHHBI
TpaHchopMaTopsr; . paboThI.
X paboueit
- IeYHbIE TPaHC(HOPMATOPEI; N
porpaMMoit
- UIMITYJIbCHBIE
JUACIMTUTAHBI.
TpaHchopMaTOpBI.
Hroro no pazneny 0,5 0,5 0,5 60
3. 3.«O01mue BoIpoch MalIvH
TIEPEMEHHOT0 TOKa)
Beimonnenue
MPAKTHICCKHX
a0oT perieHue
P P — J1abopaTopHbIe
3ajad,
3.1 Knaccudukanys, u IHCBMCHHBIX paboTsl;
KOHCTPYKIIMH MaIlluH 0,2 0,25 0,5 10 aGoT — TECTUPOBAHUE; OIlIK-4.1
MIEPEMEHHOT0 TOKA. p ’ — KOHTPOJIbHBIE
MPETyCMOTPEHHBI
o paboThI.
X paboueii
IPOrpaMMon
JTACIUTUTAHBI.
Boinonnenue
MPAKTUIECKUX
a0boT penieHue
3.2 HamaranuuBaronue p 3;;% — 1abopaToOpHbIC
cuItbl Tpex(hazHol 0OMOTKH. ’ paboThr;
[Mpuniwmn co3nanus 0,2 0,25 0,5 10 TTHCEMCHHBIX — TECTUPOBAHUE; OlIK-4.1,
' ' ' pabor, ’ OI1K-4.2
BPALIAIOIIErocsi MAarHUTHOTO — KOHTPOJIbHBIE
HPeyCMOTPEHHBI
TIOJTS1. 2 paboThI.
X paboyeii
MporpaMMon
JUCLIUTAHEL.
Wroro no pazaeny 0,4 0,5 1 20
4. 3auer.
IlonroroBka k
4.1 3ayer A — 3auer. OIIK-4.1
3a4yery
HUroro mo pazneny
5. 5.« ACHUHXpOHHBIE IBUTATENN
(AL)»
Brinonnenue
MPAKTHIECKUX
pabor (pemieHue
5.1 lpwuamun gevicteus A/l, 3aj1a4,
CKOJIBKEHUE B PEKUMBI MIMCHbMEHHBIX
paboThl. YCTaHOBJICHUE pabort u T.11.), — 1abopaTOpHBIC
OCHOBHBIX COOTHOLICHHH NpeIyCMOTPEHHBI paboTsr;
rapaMeTpoB 0,25 | 0,25 0,25 10 X paboueit — TECTUPOBAHUE; OIlK-4.1
JIEKTPOMAarHUTHOTO porpaMMoit — KOHTPOJIbHEIE
cocrostHust AJl. BextopHas JIHUCIUIUIMHEL paboThI.
ZMarpaMma u CXeMbl CamocrosiTenpHOe
3aMelIeHHS. n3ydeHne
y4ueOHoOl 1
HAayJHO
JIATEPATypEHI.
5.2 DHepreTHUecKas Beinonuenue — mabopaTopHbIe
mrarpamma A/l 025 | 025 025 8 PaKTHIECKUX padoTH; OIIK-4.1,
OJeKTpOMarHUTHBIH ' ' ' pabor (pemeHue — TECTUPOBAHMUE; OIIK-4.2
MOMEHT U MEXaHHYECKHE 3amad, — KOHTPOJIbHEIE




TIMCEMEHHBIX
pabor u T.11.),

MPEyCMOTPEHHBI
xapakrepuctiku AJl. X pa6011e1/1v
[MacniopTHBIC TaHHbIC U HpOl’paMMOI/I'
pabouune xapaKTepHUCTUKU AMCIAILTHEHH, paboTsL.
AJL CamocTosTenbHOe
U3y4eHHE
yueOHO u
HAaY4HO
JIUTEPATYpPBHI.
Beimonnenue
MPAKTHICCKUX
pabor (pemeHue
3amad,
5.3 Ilyck AZI. OcobGennoctu MTUCbMEHHBIX
npsiMoro nycka. Crioco0bt pabor u T.11.), — 1abopaTopHbIE
MycKa ¢ OrpaHHYCHUEM MPETyCMOTPCHHBI paboThI; OTK-4.1
ITyCKOBBIX TOKOB U YapHbIX 0,25 | 0,25 0,25 6 X paboueii — TECTUPOBAHME; OIIK- 4' 2’
MOMEHTOB. AJ] ¢ mporpaMMoit — KOHTPOJIbHBIE '
YAYYIIEHHBIMA TyCKOBBIMU JUACIUTUTHHBI, paboThI.
XapaKTePUCTHKAMHU. CamocrosTenbHOe
U3yUeHHe
yueOHOI u
HAYYHO
JIUTEPATYpPhI.
Boimonnenue
MPAKTUIECKUX
pabor (pemenue
3amad,
5.4 PerynupoBaHue yrioBoii MUCHbMEHHBIX
ckopoctu AJl, CriocoObt pabor u T.11.), — 1abopaTopHbIC
PETYJIUPOBaHUSI CKOPOCTH. HPeyCMOTPEHHBI paboTsl; OTIK-4.1
OCcOo0CHHOCTH peanr3aluu 0,25 0,25 0,25 11,5 X paboueit — TECTUPOBAHUE; OIIK- 4' 2’
YaCTOTHOTO PETYINPOBAHHS. porpaMMoit — KOHTPOJIbHBIE
TopMO3HBIE PEXHUMBI U JVCLMIUIMHEI, paboThI.
crioco0bl TopMoxkeHus A/, CaMocTosTeNnbHOe
u3ydeHne
yueOHOI u
Hay4HO
JIUTEPaTypBhI.
Hroro no pazaeny 1 1 1 35,5
6. 6.«CHHXpOHHBIE
ManmHbDy (CM)
Brinonnenue
MIPAaKTHYECKUX
pabor (pemieHue
6.1 Pexxumsbl paboter CM. sajiad,
ONeKTpOMarHuTHbIE [THCEMCHHBIX
1IPOLECCHI B CHHXOHHOM pabort u T.11.), - na6opaT01?HLIe
MAIIIHHE H APaMETpbL. MPEIyCMOTpCHHEI paboThI;
0,25 0,25 0,25 8 X paboueit — TECTUPOBAHUE; OIIK-4.1
Peaxuust sikopst 1 ee BUABL. .
porpaMMoit — KOHTPOJIbHEIE
OCHOBHBIE XapaKTEPUCTUKH . 6
CHHXPOHHBIX T€HEPATOPOB JHCIHILTHHBL, PabOTEL.
(1) CamocrosiTenpHOe
n3ydeHHe
y4ueOHOM 1
HAayJHO
JIATEPATypEHI.
6.2 BexkTopHble quarpaMmbl Brimonuenue — mabopaTopHbIe
CM. Dmneprernueckue 0,25 0,25 0,25 6 TIPAKTUYECKUX paboTsr; OIIK-4.1
auarpaMmsl CM B pabor (pemeHue — TECTUPOBaHHE;




3aj1ad,

MUCHhMEHHBIX
pabor u T.11.),
TPEyCMOTPCHHBI
X paboueit
Pa3UYHBIX PSKUMAX. .
porpaMMoit — KOHTPOJIbHBIE
VYrnossie u U- 06pa3Hble
JUACIMTUTHHBI, paboThI.
xapaktepuctiku CM.
CamocTosTenbHOe
U3y4eHHE
yueOHO U
HAaY4HO
JIUTEPATYPHI.
Beinmonnenue
MPAKTHICCKUX
o a0oT (pereHue
6.3 CUHXpOHHBIH p (
3amad,
nBurarenn. Padboune
MUCHhMEHHBIX
XapaKTePUCTHKU
N pabor u 1.11.), — 1abopaTopHbIC
CHHXPOHHBIX JIBUTATEICH. A —— paboTsr:
Cnoco0st ycka CJI. . ’
y A 3103 0,25 0,5 14,4 X paboueii — TECTUPOBAHNE; OIIK-4.1
PeakTHBHBIC CHHXPOHHBIC .
porpaMMoit — KOHTPOJTbHBIE
JBUTaTenu. Perymuposanue
N JACIUTUTHHBI, paboThI.
PEaKTHBHON MOIITHOCTH.
CamocTosTenbHOe
CUHXpOHHBIE
U3yUeHHe
KOMITEHCATOPBHI. N
yueOHOI n
HAYYHO
JIUTEPaTypBhl.
Wroro no pazaeny 0,85 0,75 1 28,4
7. KypcoBoii mpoekt
7.1 KypcoBoii npoekT
"Pacuer napameTpoB 1 Beimonnenue IpoBepka OTIK-4.1
XapaKTePUCTHK 3 17 | wHOMBHIYyaNBHOT BBITIOJTHEHUS U OIK 4' 2’
TpaHchopMaTopoB U 0 3aJlaHus cobeceoBaHue '
aJeKTpoaABUraTenei"”
Wroro no pazaeny 17
8. IloaroroBka u cnaya 3K3aMeHa
8.1 IlogroroBka u crnaua
3 OIIK-4.1
9K3aMeHa
HUroro no pazneny
Hroro 3a cemectp 4 4 6 220,9 3K3aM€EH,3a4ET,KIT
9K3aMeH, 3a4eT.
Uroro no aucuuiuinge 4 4 6 220,9 i i

KYPCOBOM MTPOEKT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnist peanu3anuu npeaycMOTPEHHBIX BUJOB y4eOHOI NesITeIbHOCTH B KaUeCTBE
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPETOAaBaHUH TUCIUILTHHBI « DIEKTPHUECKIE MAIIIMHBD)
HCIOJIb3YIOTCS TPAAUIMOHHAS U MOIyJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

[lepenaya HEOOXOAMMBIX TEOPETUUECKUX 3HAHUHN U (POPMUPOBAHHE OCHOBHBIX
IIPEJICTaBICHUM 110 KypCy «JIEKTPUUYECKUE MAILIUHBD IPOUCXOAUT C UCIIOJIb30BaHUEM
MYJIBTUMEAUITHOTO 000PYAOBaHUS.

Jlekumu mpoXOoJAT B TPAAUIIMOHHON opme, B (hopMe JIEKIHA — KOHCYTbTallui 1
npoOseMHBIX JIeKIui. TeopeTnueckuii MaTepua Ha MPOOJEMHBIX JICKIUSAX SIBIISETCS
Pe3yabTaTOM YCBOEHHUS MOJydeHHON HH(POPMAIIIH MOCPEICTBOM OCTAHOBKU BOTIPOCA H
MOMCKa MyTeH ero peuieHus. Ha neknusx — KOHCYJIbTalusAX U3JI0)KEHHE HOBOIO MaTepuana
COIMPOBOXKIAETCS MOCTAHOBKON BOMPOCOB U AUCKYCCUEH B MOMCKAaX OTBETOB Ha 3TH
BOIIPOCHI.

[Ipu npoBeaeHNN TPAKTUUECKUX 3aHATHI UCIIOJIb3YyeTCsl padoTa B KOMaH/E U METO/Ibl
I T.

JlabopaTopHbie pabOThI MPOBOAITCS HA YHUBEPCATLHOM JabopaTopHoM cTeHzae. [Ipu
3TOM (hOPMUPYIOTCSI HABBIKU COOPKHU U pa300pKH cxeM, pabOThl C U3MEPUTETBLHON
anmapaTypoi, OLlEHKH pe3yiIbTaTOB U3MepeHHi. [1o pe3ynbpTaTam BBIITOJIHEHHON
nabopaTopHOi pabOTHI MPOBOJATCS HEOOXOAUMBIE PACUEThI, CTPOSITCS IPaPUKH U eTar0TCst
BBIBOJIBI.

CamocTrosarenbHas paboTa CTUMYJIHUPYET CTYJIEHTOB B MPoIiecce MOArOTOBKU
JOMAIIHUX 3aJIJaHUH, IPU pPElIeHUH 3a/1a4 U BOIIPOCOB KYPCOBOTO MPOEKTUPOBAHUS HA
MPAKTUYECKUX 3aHATHUAX, IPHU MOATOTOBKE K KOHTPOJIbHBIM paboTaM U UTOTOBOM
aTTECTallUN.

6 YueOHO-MeTOAMUYECKOEe 0OecredeHrne CaMOCTOATEIbHOI padoThl 00y4al0IIHXCH

[IpencrapieHo B npusaoxeHuu 1.

7 OueHoYHbIE CPeCTBA JJIA POBeIeHUs POMEKYTOUYHOM aTTeCTALMHU
[IpencraBieHbl B PUIIOKEHUHA 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE 00ecTedyeHHue JUCIUIIIHHBI

a) OcHOBHas JIUTEpaTYypAa:

1. Enudanos, A. I1. Dnexkrpuueckue Mamunsl : yaueOHuk / A. I1. Enudanos, I'. A.
Enucdanos. — Canxrt-IlerepOypr : Jlanp, 2022. — 300 c. — ISBN 978-5-8114-2637-9. —
Tekcrt : anexkTpoHHbIi // JIaHb : 3eKTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/209984 (nata obpamienus: 13.04.2025). — Pexum moctyna: mis
aBTOPH3. MTOJIb30BATEIICH.

0) JlonmoJiHUTeIbHAS JIUTEpaTypa:

1. Banypun, B. H. Onexrpuueckue mammnsl / B. H. Banypun. — 3-e usz., ucnp. —
Cankr-IlerepOypr : Jlans, 2022. — 304 c. — ISBN 978-5-507-44500-4. — TekcT :
3NIeKTpOHHBIHN // JIaHb : anekTpoHHO-O0nbMmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/230381 (mara oopamienus: 30.04.2024). — Pexum goctyna: s
aBTOPH3. MOJIb30BATENEH.

2. Acramnenko, 9. C. TpanchopmaTopsl U UX IpUMEHEHHUE : yuebHoe nocodue / 3. C.
Actanenko, P. H. Kaxues, JI. I1. CtonspoB. — Tomck : TTACY, 2023. — 62 ¢c. — ISBN
978-5-6049515-4-5. — Tekcr : 21eKTpOHHBIH // JIaHb : 31€KTpOHHO-OUOINOTEeYHAs



cucrema. — URL.: https://e.lanbook.com/book/408650 (nara obparienus: 30.04.2024). —

Pexum nocryna: Ui aBTOpU3. IOJIb30BATENEH.

B) MeToauueckue YKa3aHus:

1. MonoB, A. A. DieKTprUecKUe MAIINHbI : 33JauHUK : yaeOHoe mocodue / A. A.
Nonos. — Camapa : CamI'VIIC, 2019. — 115 c. — TexkcT : anekrpoHHbii // JIaHb :
aneKTpoHHO-0nbmoteunas cuctema. — URL: https://e.lanbook.com/book/145823 (nara
obpamenus: 30.04.2024). — Pexxum gocTyna: sl aBTOPU3. TIOJIb30BATEICH.

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypceni:

IIporpammHoe oGecrieuenne

HaumenoBanue N
o Ne oroBopa Cpok nieficTBUS JINIICH3UN
MS Office 2007 | 135 o1 17.09.2007 GeccpodHo
Professional
7Zip cB0OOTHO pacmpocTpansemoe [10 06eccpovHO
IIpodeccuonabHble 6a3b1 JAHHBIX U HH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBI
Hassanue xypca CchlIKa
OnektpoHHbIe pecypcsl oubarnotek MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web

yupexenne «DenepanbHblii HHCTUTYT
MIPOMBIIIIJIEHHOW COOCTBEHHOCTH»

denepaibHOE TOCYAAPCTBEHHOE 00 PKETHOE

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

(PMIHIT)

Hanmonansnas nHpopMannoHHO-aHATUTHYECKAs
cucrtema — PoccuiiCKuii HHACKC HAYYHOTO LIUTUPOBAHUS

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

Information Services, OO0 «MIBUC»

DrexkTpoHHas 0a3a MepUoIUUECKUX u3aanuii East View

https://dlib.eastview.com/

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUUIIMHBI (MOILYJIs1)

Tun u Ha3BaHue AyIUuTOpUN

OCHaI_I_[eHI/Ie AyAUTOPUHA

YueOHble ayTUTOPUU IS TPOBEICHUS
3aHATUH JeKinoHHoro Tuna (123M, 227M):

- MYJIBTUMEIUNHBIC cpencTa
XpaHEHUs, Tepefadyd MW TPEACTaBICHUS
nHpopMaIuu.

- KOMIUIEKC TECTOBBIX 3aJaHUM JuIs
IPOBEIECHUS POMEKYTOUHBIX U PyOSIKHBIX
KOHTPOJIEH.

VYuebHas ayauTopus Ais NPOBEACHUS
71a00paTOPHOTO IIPaKTUKyMa c
YHHUBEPCAIbHBIMU
1a00paTOPHBIMU CTEHIAMHU, ayi.227

- MYJIbTUMEAUNHHBIE
XpaHeHus, mepeJayd |
UH(pOpMaIINH.

cpencraa
MIPEICTaBICHHS

- KOMIUIEKT Ja0OpaTOpHBIX CTEHIOB
JUISL IPOBE/IEHUS 1TaO0PAaTOPHBIX PadoT.

Ilomemenna i1 CcaMOCTOATEILHOU
paboThI (227a):

- TIEPCOHAJBbHBIE KOMIBIOTEPHI C
naketroM MS Office, Beixogom B IHTEpHET 1 €
JOCTYIIOM B ANEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTENbHYI0  Cpeny




YHHUBEpPCUTETA.




IIpunoxenne 1 «Y4yedOHo-MeTOAMYECKOE 00eciedeHHEe CAMOCTOATEIbHOI padoThI
00yYarIuXxcs»

[To nucnunnnHe «2JIEKTPUUECKHE MALIUHBD) MPEAYCMOTPEHA ayAUTOPHAsl U BHEAYIUTOPHAs
camocCTOsITeNIbHAs paboTa 00y4aroIuXCsl.

AYI[I/ITOpHaﬂ CaMOCTOATCJIbHaA pa60Ta CTYACHTOB Ha IMPAKTHUYCCKUX 3aHATHUAX OCYLICCTBIIACTCA
10 KOHTPOJIEM IMpeTIioaaBaTe/isi B BUAC PCIICHUA 3ada4d W BbIIIOJHCHUS pra)KHeHI/If/'I, KOTOPBIC
OMpCACIIACT IMPEIoaaBaTelib IJisd CTyACHTA.

BueaymuropHas caMmocTosTelbHas padoTa CTYACHTOB OCYIICCTBISCTCS B BHJIE YTCHUS C
npopaboTKkoi  maTepuana, oQopMieHUs J1a0OPaTOPHBIX pabOT C  KOHCYJIbTAIMSIMU
MIPETIO/1aBaTEIs.

AynuTopHas KOHTpoJIbHasi paboTa mpeacTaBisieT co0oil pyOeKHBIH KOHTPOJIb MO H3y4aeMbIM
TeMaM JUCUHUIUIMHBI M IPOXOJUT B BUJIE TECTHUPOBAHUS C IPOBEICHHEM coOeceloBaHUN IO
OT/EIIbHBIM BOIIPOCAaM TECTOBBIX 3a/1a4.

IIpuMmepHoOe coaep:kaHue TECTOB:

Ha3HayeHne KaKOM M3 KOHCTPYKTHBHBIX YacTeil MAILIMHBI IOCTOSTHHOI' O
1|3 TOKA CMEIIAHHOI0 BO30YK/IeHHUs YKAa3aHO He MOJHOCTbIO?
1). O6MOTKa BO30OYXICHHS CO3/]a€T OCHOBHOW MarHUTHBIN MOTOK.
2). JlonoyHUTENbHBIE TONIOCA MPEAHA3HAUEHBI ISl YIYULICHUS] KOMMYTAI|H.
3). C noMoIibIo KOJIJIEKTOpa U IIETOK Bpalaroniasics 00MOTKa SIKOPS COSTUHSETCS C
BHEIIIHEW CEThIO.
4). SIpMo - 9acTh MarHUTOIIPOBO/IA, TIO KOTOPOMY 3aMBIKAE€TCSI OCHOBHO MarHUTHBIM,
MIOTOK U MOTOK JJOOABOYHBIX MOJIOCOB.
Kakoe u3 npuBeeHHbIX HUKe BbIPAsKEHUI VIS TeHePaTOPa MOCTOSIHHOTO
TOKA 3alIMCAHO NPABUWIbHO?
2 | 4
1).U=Esa+IaRsa
2. M=xDdo
3). APs = Is Ra- motepu B 0OMOTKE SIKOPSI.
4). APB =12 RB - 10TepH B 0OMOTKE BO30OYKICHHS.
C kakoil HeJIbIO PH IyCKe IBUTaTeNIs NapaJIeIbHOI0 BO30Y KIeHUS
CONPOTHUBJICHHE PEOCTATA B el 00MOTKH BO30YK/IeHHUS YCTAHABJIMBAIOT
3 |4 MHUHUMAJIbHBIM?
1). Jlns ymMeHbIIEHHS ITyCKOBOTO TOKA.
2). 114 yBenu4eHus MyCKOBOT'O TOKA.
3). s yMeHbIIEHHS ITyCKOBOTO MOMEHTA.
4). Jlns yBenuyeHus: MyCKOBOIO MOMEHTA.




Yrto npousoiier, eciiu ABUraTe/Ib MOCIeI0BATEIbLHOI0 BO30Y:KIeHHUA
NOJAKJIIOYHUTH K ceTH 0e3 Harpy3ku?

1). iBuraresnb HE 3aIIyCTUTCS.
2). OGMOTKa SIKOpsI TIeperpeeTcs.
3). Be13piBaeT HEOrpaHMUEHHOE BO3PACTAHUE CKOPOCTH

4).006moTKa BO30YKIEHUS eperpeeTcsl.

J1s1 KaKo#i e/ Ii reHepaTopbl MOCTOSTHHOIO TOKA ¢ CAaMOBO30Y:K1eHHeM
(reHepaTopbl CMENIAHHOTO BO30Y:KIeHNs) UMEIOT IBe 00MOTKHU BO30YKI€eHHS:
napajiiejbHYI0 M 110C/1e10BaTeIbHYI0?

1). Ans yny4iieHus KOMMYTAlIUH.
2). 1ns yMeHbIIEHUS U3MEHEHUS HaPsHKEHUs IIPU U3MEHEHUU Harpy3Ku
3). s yBenM4eHHs MarHUTHOTO IIOTOKA B PEKHUME XOJIOCTOTO XO/1a.

4). Jlns ynydrieHust yCIOBHM caMOBO30YKICHHS TeHEpaTopa.

Kakas xapakTepucTHKAa COOTBETCTBYeT padoTe ABUraTeJisi IOCTOSIHHOIO TOKA
HE3aBMCHUMOI0 BO30Y:KIeHHUS NP 0CJIA0JIeHUM MATHUTHOIO MOTOKA?

Ko}
H“'k_\_\__‘
g 4
3
2
1 I,
N

1). Xapakrepuctuka 1. 2). XapakTepucTHka 2.

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




Kakasi xapakTepucTHKA NPUHAAJIEKUAT ABUTATEII0 OCTOSIHHOTO TOKA,
CMELIAHHOT0 BO30YKIeHus?
0]

1 2
\ 3

I —
A

M

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

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

Kakoe ypaBHeHHe cOOTBETCTBYET padoTe 3JIeKTPUUYECKOH MAIUHbI B
reHepaTOPpHOM pexume?

1) U=xdw - Esa
2) U= k®do + laRs
3) laRa=Es+U
4) U= k®do - laRs

Kakyo MomHOCTDH (MPUOJIM3UTEIbHO) MOTPEOdIsieT U3 CeTH IBUTaTe/Ib
MOCTOSIHHOI'0 TOKA, €CJIM MOMEHT Ha BaJy ABurareisi pasen M = 300/ Hwm,
Hanpsikenue nurawomeii cetu 220 B, ckopocts Bpamenusi pasaa 1000 06/mun,
a Kk cocrasisiet 1 = 95%.

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

10

Kakoe ypaBHeHue cOOTBeTCTBYeT padoTe 3JIEeKTPUYeCKOH MAIIUHbI B
ABHUIaTeJIbHOM pexnme?

1) U =k®Pw — Es
2) U= k®o + laRa
3) IsRs=Es+U
4) U= x®o - laRs




Bblﬁepl/lTe NMPaBUJILHOC ONIPEACJICHUE HASHAYCHU A KOMIIEHCALIMUOHHOM

1114 o0mMoTkH (KO) MalIMHBI MOCTOAHHOT0 TOKA.

1) KO pa3mereHa Ha rJIaBHBIX MOJIFOCAX MAIIMHBI U CIIYXKHUT JUISl YITy4IICHHS
YCIIOBUM KOMMYTaLlUH.

2) KO pasmerraercs Ha J00aBOYHBIX TOJFOCAX MAIIUHBI M CIIYXKHUT JUIs
YCTpaHEHUs! pEaKLUU IKOPS MallIUHBI.

3) KO pa3mermiaercs B ma3zaXx OCHOBHBIX IOJIIOCOB MAIMHBI U CIYKUT IS
YCTpaHEHUs! pEaKLUU IKOPS MAIIKHBI.

4) KO pa3melieHa B 1a3ax ri1aBHbIX HOJIFOCOB MAIIMHBI M CITYXKHT JUIsi O0pBOBI C
HCKaKEHUEM T0JIs1 MAlIMHBI OT PEAaKLIHUU SKOPSI U CHUKEHUS HaNpsOKEHUs
MEeXAY KOJIJIEKTOPHBIMH IJIACTUHAMH.

3

[pu Kakoii cxeMe MUTAHUS OOMOTKH BO30YKIeHUs 00ecednBaETCs
aKCHMAaJIbHasl MePerpy304Hasi ClioCOOHOCTH IBUTaTeIsl IOCTOSTHHOTO TOKA?

1) Tlpu napayiesbHOM BO30YXICHUH.

2) Ilpu He3aBUCHMOM BO30YXKICHUH.

3) Ilpm nocnenoBarelbHOM BO30YKICHHH.
4) Tlpu cMelraHHOM BO30YKICHUH.

KOHTpOJIbeIe BOIIPOCHI MO JUCHHUILIMHE. 3J1€KTpI/I'-IeCKI/le MalIuHbD»

1.

N

[losicHuTe Ha3HaYeHHE TOTIOTHUTENIBHBIX MIOJIOCOB ¥ KOMIIEHCAIIMOHHON 0OMOTKY B
KOHCTPYKLMU MAIIMHbI IOCTOSIHHOTO TOKA.

[lepeuncaure criocoObl OrpaHUYEHUS ITYCKOBOI'O TOKA JABUIraTess [IOCTOSHHOTO TOKA.
[lepeuncaure cnocoObl MycKa ABUraTess IOCTOSHHOIO TOKA M Ha30BUTE HEraTUBHbIE
SIBJICHHSI, BO3HUKAIOIME B ITyCKOBOM PEXUME.

[IpuBenuTe cxeMy NOJKIFOUEHUS IIYCKOBOT'O YCTPOMCTBA K SIKOPHOM LIENH JBUraTeNs
IIOCTOSIHHOTO TOKa IPH PEOCTATHOM ITyCKe.

UYro Takoe peakiys SKOps U K KAKUM HETaTUBHBIM SIBJICHUSM OHA MPUBOJUT IPU
9KCIUTyaTallMi MALIMH MOCTOSIHHOTO TOKa?

Kakumu cioco0amu ycTpaHSIOT BIUSHUE PEAaKIUH AKOPs HA XapaKTePUCTUKU MAIlIUHbI
IIOCTOSIHHOTO TOKAa U MPOLIECCHl KOMMYTALMH B IIETOYHO-KOJJIEKTOPHOM YCTPOMCTBE?
[lepeuncnure ycnoBus peaan3aluy BO3MOKHBIX TOPMO3HBIX PEKUMOB JBUTATEISA
MIOCTOSIHHOTO TOKA.

B kakoM TOpMO3HOM peKHUMe PeaTu3yIoTCs YCIOBUS peKynepannu (Bo3BpaTa SHEprun
00paTHO B MUTAIOLIYIO CETh?

CymecTByeT 1Ba BO3MOXKHBIX YCIOBUSI BOSHUKHOBEHUS PEKYNIEPATUBHOIO TOPMOKEHUS.
Onumure yciaoBus, IPH KOTOPBIX BO3MOXKHA pealIn3aliis peKylepaTuBHOTO TOPMOKEHHSL.
[osicuute rpaduyecku Ha MpuMepe MOCTPOECHUS MEXaHUYECKUX UM CKOPOCTHBIX
XapaKTEPUCTHUK JBUraTess (IoKa3aTh Ha XapaKTEPUCTHKAX MPOLiecC Epexo1a
AJIEKTPOBUraTENsl U3 ABUTATEIBHOTO paboyuero pexxnuMa B pexkKUM PEeKyIepaTuBHOTO
(reHepaTOpHOTO TOPMOKEHHSI)

10. OnumwuTte YyCJIOBUS peain3allul JUHAMHUYCCKOTO TOPMOKCHHUA IBUTATEII ITIOCTOSIHHOT'O




11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.
26.

217.

28.
29.

30.
31.

32.
33.

34.
35.

Toka. [Tokaxxute rpaduuecku Ha MpUMeEpe MOCTPOCHHUS MEXaHUYECKUX MM CKOPOCTHBIX
XapaKTEePUCTHUK (TI0Ka3aTh HAa XapaKTEPUCTUKAX MPOLECC MEPEX0AA IEKTPOABUTATENS U3
JIBUTaTEJIbHOTO PEXXUMA B PEXKUM TUHAMHYECKOTO TOPMOKEHU)

Onumure ycaoBus peanu3aliy TOPMOXKEHHS IPOTUBOBKIIIOUEHUEM JIBUTATENS
MOCTOSTHHOTO ToKa. [lokakuTe rpaduuecku Ha MpUMepe MOCTPOSHHSI MEXaHUYECKUX WIIH
CKOPOCTHBIX XapaKTEpUCTHK (MOKa3aTh Ha XapaKTEPUCTUKAaX IIPOLIECC Iepexoia U3
JBUTATEIILHOTO PabOyero pekuma B pEKUM TOPMOXKEHUS IIPOTUBOBKITIOUSHHS).
[lepeuncnure criocoObl peryIMpOBaHHUS CKOPOCTH BPAIICHHUS IBUTATEINS TIOCTOSTHHOTO TOKA.
Ha rpadudecknx npuMepax (MEXaHHUECKUX MIIM CKOPOCTHBIX XapaKTEPUCTUKAX) TIOSCHUTE
M3MEHEHUS CKOPOCTH JIBUTaTelIs B IIPOLIECCE PErYIUPOBAHUS.

Uto Takoe IByX30HHOE PEryJupoOBaHHE CKOPOCTH JIBUTaTelIs IOCTOSHHOTO TOKa?

[Ipu KakuX yCIOBHSIX MPOBOJATCS UCTIBITAaHUS TpaHChopMaTopa: «OMBIT XOJIOCTOTO X01a» U
«OIBIT KOPOTKOTO 3aMbIKaHUs»? VI3MepeHne KakuX BEJIMUMH ITPU 3TOM OCYIIECTBIISIOT U
KaK IOIKITIOYAI0TCSI M3MEPUTENbHBIE IPUOOPHI?

Kak onpenensitoTcsi OCHOBHBIE ITapaMeTphl CXEMBI 3aMelleHUs TpaHcpopmaropa?

Uto Takoe rpymnmna coeIMHEHUs: 0OMOTOK Tpex(daszHoro TpaHchopmaropa, Ha IpuMepe
«11-rpynna». Kak MO:XHO peann3oBaTh Ipyrue rpymnibl COeAMHEHNs OOMOTOK.

VYcnous napajienbHoil paboThl TpaHCHOPMATOPOB.

Buemnsis xapakrepuctuka Tpanc@opmaTopa. Kak Biausier xapakrep Harpy3ku BO
BTOPUYHOM LIETIM HAa BHEIIHIOIO XapaKTEPUCTHKY.

KIIJ] tpanchopmaropa. [IpuBeaurte pacueTHyro GopMylly U XapaKTEpUCTHKY 3aBUCUMOCTH
KIII oT BennuuHbI Harpy3Ku BO BTOPHUYHOM.

[Tosicaute ycnoBus co3nanus B Al KpyroBoro Bpamarnierocss MarHuTHOTO OJIA.

Kak onpenensercst CKOpoCTh BpalleHUss MArHUTHOTO TOJISI aCHHXPOHHOTO JIBUTaTEIs.
Kakue 3HaueHns 9Ta BEJIMYMHA MOKET HIMETh B IIPOMBILIUICHHBIX ABUTATENSAX IIPH YaCTOTE
nuTatoero Hanpsbkenus S0 ' ?

UT0 Tako€e CKOJIBKECHHE B aCHHXPOHHOM JIBUraTelle U B KAKUX Npeesax HaX0JUTCs oTa
BEJIMYMHA B PA3JINYHBIX pexXUMax paboTel AJl (B ABUraTeIbHOM, FT€HEPATOPHOM, B PEXKHUME
IIPOTHBOBKIIIOYEHUS 1 TUHAMUYECKOTO TOPMOKEHHS).

[IpuBeauTe MEXaHMUYECKYIO XapaKTEepPUCTUKY (3aBUCUMOCTb CKOPOCTH BPALEHUS OT
MOMEHTA Harpy3KH MM 3aBUCUMOCTb MOMEHTA OT CKOJIbKeHHUs). [lokaxkure Ha
XapaKTEPUCTUKE MOMEHT KPUTUUYECKUH, IIyCKOBOM MOMEHT, IPUMEPHOE 3HAYCHHE
HOMMHAJIBHOTO MOMEHTA, pabOuuil yuaCTOK MEXaHMYECKOM XapaKTEepUCTUKU U y4aCTOK
HEYCTOMYHUBOU PabOTHI.

Kakue HeraTuBHBIC SBJICHUS IIPOSBIISAIOTCS IIPH IIPAMOM ITyCKE aCHHXPOHHOTO JBUTATENS U
KaKMMHU Coco0aMH UX MOYKHO YCTPaHUTh ?

[IpuBenuTe mpuMepbl pealn3aliy pas3InYHbIX CIIOCOOOB MTyCKa aCHHXPOHHOI'O IBUraTelsl.
[IpuBenuTe mpUMepbl pealn3aliy pa3IndHbIX CIIOCOOOB PETYIUPOBAHUSA CKOPOCTH
BpaieHus A/l.

[IpuBenuTe npuMepsl peanu3aluy pa3InyHbIX CIIOCOOOB pealn3alui TOPMO3HBIX PEXKUMOB
Al

[IpuBeauTe MexaHUUYECKUE XapaKTEPUCTUKU A/l Tpy 4acTOTHOM peryinupoBanun A/l
Kakwue 3aBucMMOCTH MeX 1y MUTAIOIUM HANPsHKEHUEM U €r0 4YaCTOTON Pealn30BaHbI B
OCHOBHBIX 3aKOHAaX YaCTOTHOTrO perynupoBanus AJl ?

Kak usmenuTs HanpasieHue BpamieHus Al

Kak noBbICHTh YCTOHYMBOCTH PA0OTHI CHHXPOHHOTO JBUraTeNs IPH U3MEHEHNH B IIUPOKUX
npenenax Harpysku?

Kak peanusyercs nutaHrue 0OMOTKH BO30YXIeHUsI CHHXpOHHON MamuHbI? [IpuBeaure
MIPUMEPBI.

[IpuBeauTe MEXaHUUYECKYIO U YITIOBYIO XapaKTEPUCTUKY CHHXPOHHOTO JIBUTaTEIs.
[IpuBeauTe mpUMepbl peau3aliy pa3InIHbIX CIIOCOOOB MyCKAa CHHXPOHHOTO JIBUraTelsl.
CHHXpOHHBIN KOMIIEHCATOP U €r0 XapaKTEPUCTUKH.



JlabopaTopHble padoThI:

Jlaboparopuas pabora Nel

«MccnenoBanue reHepaTopoB NOCTOSHHOTO TOKa»

Jlaboparopuas padota Ne2

«MccnenoBanue 3J€KTPOMEXaHUUYECKUX CBOMCTB U XapaKTEPUCTHUK JBUTATEIICH
MOCTOSTHHOTO TOKA MOCIIEA0BATEIFHOTO U MAPaJUICIIEHOTO BO30YKICHHS
Jlaboparopuas pabora Ne3

«HccnenoBanue ogHO(pa3zHOTO TpaHCPOPMATOPAY

Jlaboparopuas pabota Ne4

«[lapannensHas pabora Tpex(daszHbIX TpaHCHOPMATOPOBY»

Jlaboparopuas pabora No5

«OmnpezeneHne mapaMeTpoB CXeMbI 3aMEIEHHSI ACHHXPOHHOTO JIBUTATEIIS»
JlabopaTtopnast pabota Ne6

«HccnenoBanue 3JIEKTPOMEXaHUIECKUX CBONCTB M XapaKTEPUCTUK aCHHXPOHHOTO
JBUTATEIISI C KOPOTKO3aMKHYTBIM POTOPOM)

JlabopaTtopnast pabota No7

«HccnenoBanue 3JIEKTPOMEXaHUIECKUX CBONCTB M XapaKTEPUCTUK aCHHXPOHHOTO
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AIIEKTPUUYECKIX MAIIuH
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11.

12.

13.

14.
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17.

JInst sneKkTpuUecKoy Eenu, CoIepkKallen HIeaTn3uPOBAHHbBIC
anemenTHl R,L,C 3amucars quddepeHnnanbHble ypaBHEeHHS
3IEKTPUYECKOTO COCTOSTHUS.

Peumts 3anannyio cucreMy nud pepeHanbHbIX ypaBHEHUN
KJIACCUYECKUM METOJOM.
JuddepenunanbHble ypaBHEHHS SIEKTPUUYECKOTO COCTOSHUS L[EMU
IPEJCTaBUTh B ONIEPATOPHOM popMme.
JI1 3NEeKTpUYECKON LIeNN IIEPEMEHHOTO TOKA 3aluCcaTh YpaBHEHHUS
B KOMIUIEKCHOM (popme.
ITo 3Ha4YeHUAM BENIECTBEHHON M MHUMOM 4aCTH KOMIUIEKCHOTO
qucia ONpeAeanTh aMIUIMTYAY U (pa3y KOMIIJIEKCHOTO YUCIIa.
JI1g cxeMbl 3aMELICHUS IBUraTelIs MOCTOSIHHOTO TOKA 3aIucaTh
YPaBHEHUE 3IEKTPUYECKOTO COCTOSHUA IKOPHOU LIETIH U LEIN
BO30YKJICHUS.
ITpuBecTH KpaTKoe onMcaHUe MPUHIUIA PAOOThI MAIIUHBI
IIOCTOSIHHOTO TOKA B TEHEPATOPHOM U JIBUTaTEJIBHOM peXUMaXx.
3anucarh ypaBHEHHS JJIs IKOPHOM LIENH F€HepaTopa MOCTOSIHHOTO
TOKA.
[IpuBeauTe OCHOBHBIE XapaKTEPUCTUKU T'€HEPATOPA IOCTOSIHHOTO
TOKa MPH Pa3IMYHbIX crioco0ax BO30yxAECHUS.
3anucarh ypaBHEHUS JJIs IKOPHOU LU JBUTATENS IOCTOSIHHOTO
TOKA.
Jlnis nenelt nepBUYHOM U BTOPUUHON 0OMOTOK TpaHchopMmaTopa
3anMcaTh ypaBHEHUS. JIEKTPUUECKOIO COCTOSHUS C
MCII0JIb30BAaHUEM CUMBOJIMYECKOIO METO/IAa pacyeTa Lene.
CHHYCOHUJAIBHOIO TOKA (METOJOM KOMIUIEKCHBIX AMILIUTY).
[IpuBenute KkpaTKoe ONMUCaHUE MPUHIUIA PAOOTHl ACHHXPOHHOTO
JBUTATEJIS.
st cTaTOpHOM ¥ pOTOPHOM LIETIEN aCUHXPOHHOTO IBUTaTels
3aMnMcarh ypaBHEHUS. JIEKTPOMArHUTHOTO COCTOSIHUS B
KOMIUIEKCHOM (hopMme.
st oqHO(ha3HOTO ABYXOOMOTOYHOTO TpaHchopMaTopa MoCTpOUTh
BEKTOPHYIO AUAarpaMMy.
[IpuBectu cxemy 3amenieHus TpaHchopmaTopa.
[IpuBecTn cxemy 3aMelIeHUs] aCHHXPOHHOTO JIBUTATEIIs.
IIpuBecTy ypaBHEHUsI CKOPOCTHOM ¥ MEXaHUYECKOU
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XapaKTePUCTUKH.
18. 3anucarp ypaBHEHUs OaaHca MOLTHOCTH JBUTATENS TIOCTOSTHHOTO
TOKA.
19. 3anucarp ypaBHeHHE OanaHca MOIIHOCTHA ACHHXPOHHOTO
JIBUTATEIIS.
20. [TocTponTh MEXaHUYECKHE XaPAKTEPUCTHKH JIBUTATEIIS
MIOCTOSTHHOTO TOKA.
21. TTocTponTh MEXaHUYECKHE XapaKTEPUCTUKN AaCHHXPOHHOTO
JIBUTATEIIS.
22. [IpuBeauTe KpaTkoe ONMUCaHWE KOHCTPYKIIMH U TPUHIIAIIA PaOOTHI
CHHXPOHHOW MAIIINHBI.
23. [IpuBecTH yriaoBble XapaKTEPUCTHKH CHHXPOHHOW MAITUHBI.
24. [TpuBecTH OCHOBHBIC XapaKTEPUCTUKN CHHXPOHHOTO T€HEepaTopa.
25. PaboTa Hag TecTaMy IO OCHOBHBIM T€MaM Kypca (MaIlIiHbI
MMOCTOSTHHOTO TOKa, TpaHC(HOPMATOPbI, ACHHXPOHHBIE JIBUTATEIH,
CHHXPOHHBIE MAIITHHEI).
3HaTh: YCTPOUCTBO, MPUHIIUIT JEHCTBUS U OCHOBHBIEC XapaKTePUCTUKU
ANEKTPUUECKUX MAIIMH. METO/IbI M CXEMBI JJIsl OTIPEICTICHUS Pa3INnIHBIX
apamMeTpoB IEKTPUIECKUX MAlINH. BimsHue n3MeHeHns pa3InIHbIX
apaMeTpOB Ha XapaKTEPUCTHKH IEKTPUUECKUX MAIIHH

Pacuetno-rpaduyeckas pabora: «PacueT XxapakTepucTUK
TpaHc(HOPMATOPOB U AIIEKTPUUECKUX JBUTATEIICH»

[IpoBoasiTCS pacyeTbl XapakTEpUCTUK TPAaHCPOPMATOPOB U JBUTATEICH
0 MaCMOPTHBIM JaHHBIM. OOyuaronuecs: 1eMOHCTPUPYIOT METOIUKH
IIPOBEJICHHS PACYE€TOB U OLIEHKU BIUSHUS PA3IUYHBIX [TAPAMETPOB Ha
9KCIUTyaTaI[MOHHbBIE XapaKTEPUCTUKHU ABUTATENCH U TpaHCHOPMATOPOB.

HpHMep Nel: PacyeT XapaKTepUCTUK ABUraTelsd IIOCTOSIHHOTO TOKa

JIBMraTeiab MOCTOSIHHOTO TOKa MapajaeabHOTO
BO30YXKJEHUS UMEET ClIeAYyIolIue JaHHbIE.

PHO.W U HOM I HOM nH(th Rﬂu ROR 77
Howmep
BapUaHTa
kBT B A 0O0/MUH OMm OMm %
rne P, - HOMUHaIbHAs MOIIHOCTH JIBHTATEIIs;
U, , - HOMHHQJIbHOE HalpsHKEHHE;

| - HOMHHAJILHBINA TOK, MOTPEOIIEMbIi U3 CETH;

HOM

n - HOMUHAJIbHAA 4aCTOTa BpalllCHUS

HOM
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Rﬂu - COIIPOTHUBJICHUC 00MOTOK AKOpA W AOIIOJHHUTCIBHBIX

nostrocoB ipu 20°C;
R - CONPOTHUBIIEHUE 0OMOTKH BO30OYxaerus mpu 20°C.

06

[To manHBIM CBOETO BapHaHTa, B3ATHIM U3 Ta0JI. | MpUIIOKEeHHUS,
HEO00XOMMO BBITIOJHUTH CJIEIYIOIIEE.
1. HauepTuTh 5IEKTPUUYECKYIO CXEMY BKJIIOUYCHHUS JBUTATENS
napajyieJIbHOTO BO30YXXJCHUSI U yKa3aTh HAa HEW TOK SIKOPS U TOK
BO30YXICHHUS.
2. OnpenenTh HOMHHAITBHBIA TOK BO30YKICHHS 1 HOMIUHATBHBIH
TOK SIKOPSI.
3. OmpenenuTh HOMUHAIBHBI MOMEHT Ha BaJTy JBUTATEIIS.
4.. PaccuutaTh W TOCTpOUTh Ha oJHOM rpaduke = f(M)

€CTECTBEHHYIO u TpHU HCKYCCTBEHHBIE MEXaHUYECKUE
XapaKTEPHUCTHUKU;

4.1.Tlpy compoTHUBIIEHUU PETYIUPOBOYHOIO pEOCTara B LEMU SIKOPS

Rg = 5Rﬂ ! U = UH()M CD = ®H()M'
4.2 .1lpu MOHWKEHHOM Hanpspkenud Ha skope U =06U,, , R, =0,
@ = ¢HOJ/l
4.3 .Ilpu ocnabneHHOM MarHuTtHOM notoke @ =080 , U=U,
R, =0

5. Onpenenuth MPOLIEHTHOE W3MEHEHHWE CKOPOCTH BpPALIEHHS s
KaXJI0W XapaKTepPUCTUKH U JTUANa30H PEryIupOBaHUS MIPU

M = M HOM
6. PaccuuTaTh CONPOTUBIIEHHE IyCKOBOTO PEOCTaTa MpH MyCcKe
JBUTATENS C IMW =21,

7. Ompenenutb TOK SKOPs, KOTOPbIH ObLT OBl MPHU HEMOCPEICTBEHHOM
BKIIIOUEHUM JIBUTATeNii B CE€Th, €ro KPaTHOCTh [0 OTHOIIEHUIO K
HOMHMHAIILHOMY 3HAQUEHUI0O U CJAeNaThb BBIBOABI JJS BO3MOXHOCTHU
MPAKTHYECKOTO MPUMEHEHHUs JAHHOTO Croco0a Mmycka.

8 . OnpenenuTs BEIUYHUHY CONPOTHUBIIEHUS AUHAMMUYECKOTO TOPMOKEHUS
R, P TOpMO3HOM Toke sikops |, =15l TopMO3HOMY peXUMY

IPEAIIECTBYET PEXKHUM JBUTaTelsl C HOMHUHAJIBHOW HArpy3kom H
HOMHHAJIBHOM 4aCTOTOW BpaIlCHUs.

9. OmnpenenuTh MOJHBIE TOTEPH MOIIHOCTH B JBHUTraTene mpu padborte B
HOMMHAJIBHOM PEXUME.

Ag Hom *

10.HUccnenosars, kak usMmensiercst KIIJI nurarens, paboTaromero mnpu
HOMWHAQJIBHOM Harpyske, Ha PEOCTATHOM XapaKTEPUCTHKE, NpH
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nonmwxeHHoM Ha 40% nanpspkenuu, ocinabieHHoMm Ha 20% MarHUTHOM

MIOTOKE B CPaBHEHHHM ¢ HOMHHaJIbHbIM 3HaueHueMm KII/I, yka3zaHHbIM B

IIaCIIOPTE JBUraTENsA

11.0Omnpenenuth NOJIHBIE OTEPU MOIIHOCTHU B ABUrarese mnpu padore B
HOMHWHAJILHOM PEXHME.

12 . Uccnenosats, kak usmensiercst KIIJ[ nurarens, paboraroiiero npu
HOMUHAJIBHOM Harpy3ke, Ha pEOCTaTHOW XapaKTepUCTUKE, IpU
noHmwxkeHHoMm Ha 40% HanpsokeHun, ocinadnenHom Ha  20%
MAarHUTHOM MOTOKE B CPAaBHEHUM ¢ HOMHHAJIbHBIM 3HaueHueM KIIJI,
YKa3aHHBIM B IaCIIOPTE JBUTATEIS

[Ipumep Ne2.: Pacyer xapakrepucTuk TpaHchopmaropa

Tpexdaznspiii TpanchopMaTop UMEET CASAYIONINE

JIAaHHBIE.
Howme | Tun S, P, | P. | U, I |Cxema
p TpancopM | gl U, | U, | xBm xBm % | % | coenuH
Bapua | aTopa CHUS U
p p kB KB
HTa rpymmna
rae S, , - HOMHHQJIbHAst MOITHOCTh TPaHC(HOPMATOPA;
U - HOMUHAJILHOE JIMHEHHOE HAIPSKEHHUE IIEPBUYHON
1nom
OOMOTKH;
U,,,, - HOMHUHAJIbHOE JIMHEHHOE HaNpsHKEHHE BTOPUYHOM
OOMOTKH;

PO - MOIITHOCTB IMOTEPH XOJIOCTOTO X044,

P -MOIIHOCTD MOTECPb KOPOTKOT'O 3aMbIKaHU;

K

UK - HANIPpS?KCHUEC KOPOTKOTO 3aMbIKAHUA B ITPOLICHTAX

OTHOCHUTCIIBHO (1)2[3H01“O HaIpsKCHUA HCpBI/I‘-IHOﬁ O6MOTKI/I;

| - ToK X0MOCTOTrO X0Jia B IMpOICHTaX OT HOMUHAJIbHOT'O

K

(a3HOro TOKA MEPBUYHOM, OOMOTKH.

Ilo maHHBIM CBOErO BapuaHTa, B3ATbBIM H3 tabn.1 MMPUIIOKCHUA
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METOANYCCKOIO HOCO6I/I$I, HCO6XOIII/IMO BBITIOJIHUTH CJICAYIOIICC

1.HauepTtuTh 3NEKTPUYECKYIO CXEMY COEOUHEHHS OOMOTOK
TpancpopmaTopa, YyKa3zaThb Ha Hed JWHEHHBIe U  (a3HbBIS
HaANPSDKEHUS U TOKH, TPUBECTH COOTHOILLIEHUS MEXy HUMHU.
2 . OnpenenuTsb:

2.1. HomunanbHble (a3Hble HANPSHKEHHUS TEPBUYHOW M BTOPUYHOU
00OMOTOK.

2.2. Koapduument tpancopmarium.

2.3. HomuHanbHBIE TUHEWHBIC U (Pa3HBIE TOKU MIEPBUYHON U

BTOPUYHOU OOMOTOK,
2.4. N3menenue HanpspkeHuss AU,  Ha 3axuMax BTOPUYHONW 0OMOTKH

TpaHcopmaTopa Mpu Harpy3kax, paBHbIX:

= 0; 0,2; 0,4;. 0,6; 0,8; 1,0 mw COS P2 = 0,8. TlocTpouTh BHEITHIOKO
XapaKTEPUCTUKY TpaHchopmaropa.

2.5. KoaddumumenT nonesnoro neicteust 1 Tpanchopmaropa npu
aKTMBHO-UHAYKTUBHOM Harpyske ¢ COS¢@,= 0,8 u npu Harpyskax,
B=0;0,05;0,1;0,2; 0,4; 0,65 0,8; 1,0, [Toctpouts

XapaKTePUCTHKY 1 F(5)

PaBHBIX:

2.6. Harpysky, ipu kotopoit KIIJ[ Tpanchopmaropa umeer
HanOoJbIIee 3HaueHue, u 3To 3HaueHue KII/I.

[Tony4ennsie 3nauenus KI1J1, namenenns Hanpsokenus AU, u

HaNPSOKEHUS Ha 3aKMMaX BTOPUYHON 0OMOTKH TpaHchopmaTopa cieayer
CBECTHU B TaOJIHILy.

% kB kB

3. OObsAcHUTE, BO3MOXXHO JIM MpPHUCOEIUHEHHWE K 3aKUMaMm
BTOPUYHOU 00OMOTKH 3aJJaHHOTO Bam TpaHchopmaropa
HECUMMETPUYHOU Harpys3ku?

4. O6bsacHuTe cMbIc noHATUs "I'pynna coenuHeHnss 0OMOTOK" U ero
yciaoBHOe 00o3HaueHue B Bamem Bapuanre.
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HccnenoBarenbckas 4acThb

5. BBIACHUTD BIMSHHE U3MEHEHUS YK CIIa BUTKOB IIEPBUYHON OOMOTKH
TMOHMXKAIOIIETo TpaHchopMaTopa IpH HEU3MEHHOM TTEPBUYHOM

Hanpsokennn U, Ha koadduimenT tpanchopmauu N ¥ HapsHKeHHE

U, Ha3axumax BropuuHoii 0OMOTKH.

6.HccnenoBath BIMSIHUE XapaKTepa Harpy3KH NMoTpeOuTenel Ha
M3MEHEeHNE BTOPHYHOTO HaNpsDKeHHs TpaHcdopmaropa npu COS¢, = |

(axTuBHas Harpy3ka) # COS@, =0,6 (akTHBHO-MHIYKTHUBHAs HArpy3Ka).

IIo IMOJIYYCHHBIM PE3YJIbTaTaM NOCTPOUTH BHCIIHUEC XapaKTCPUCTUKHU

Ha OJTHOM IrpadHKe ¢ XapaKTePUCTHUKOI, cooTBeTcTBYIOmEH COS¢, =0,8.

7. BbIsICHHTB, KaK H3MEHATCS BTopuuHoe HanpspkeHne U, u Tok
xonocToro xoaa |, , ecnu nepBUUHy0 0OMOTKY TpaHc(hopMaTropa BMECTO

"TpeyroJibHUKA" COeMUHUTD "3Be37101" (MM BMECTO" 3Be3/bl" B
"TpeyroJibHUK’)?

[Tpumep Ne3.: Tema. Pacuer u ucciieloBaHUE XapaKTEPUCTUK
ACMHXPOHHOTO JIBUTATENsl.

Tpexda3Hblii aCHHXPOHHBIN JBUTATEIh C KOPOTKO3aMKHYTHIM
pOTOpPOM,  TACIOPTHBIMU  JIAHHBIMH, IPUBEACHHBIMH B  TaOJ.3,
NOAKIIOYAeTC K Tpex(da3sHOW CETH IMEPEeMEHHOI'0 TOKa C JIMHCHHBIM
HanpspkeHueM 220 B st HedeTHbIX BapuaHToB U 380 B juisi yeTHbIX
BapuaHTOB, yacTtoToit 50 I'm1.

Home U, P oo n,. | v "
| N 050,01/ | Mo | ML/
Bapua <B 00/M : i )
HTAa B HUH
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rac U wom ~ HOMHMHAQJIIBHOC HAIIPSKCHUC,

P - HOMUHaJIbHAaA MOITHOCTH Ha Bally ABUI'aTCJIA;

HOM

n - HOMUHAJIbHAA 4aCTOTa BpalllCHUSA

HOM

1,., - HOMHHAIBHBIN KO3 duuuenT nonesHoro nevicteus (KIII);

COS@,,, - HOMUHAIbHBIN KO((UIHMEHT MOLITHOCTH;

I
yq - KpaTHOCTb ITyCKOBOI'O TOKa;
HOM
M n
- KpaTHOCTb ITyCKOBOT'O MOMEHTA;
MHO,W

M
M M - KpaTHOCTb MaKCUMaJIbHOI'0 MOMECHTA.
HOM

[To macropTHBIM JaHHBIM JABHUTATENs sl Bammero BapuanTa
BBITIOJIHUTH CIIEYIOLIEE.
1 . HauepTuTh 2JIEKTPUUECKYIO CXeMY BKIIFOUEHHUSI OOMOTKH CTaTopa
ACMHXPOHHOTO JIBUTaTeNsl COOTBETCTBEHHO JINHEHHOMY HaIPSKEHHUIO
Bamero Bapuanra.
2. Onpenenurp:
2.1 .AKTUBHYIO, PEAKTHUBHYIO U MOJIHYIO MOILITHOCTH, TOTpeOIsieMble
JIBUTATENIEM U3, CETU MTPU HOMUHAIBHOM PEXHME.
2 .2 .HomuHanbHbBIN U MyCKOBOW TOKW; HOMUHAJIBHBIN, TYCKOBOUN 1
MaKCHUMaJIbHbIi MOMEHTHI JIBUTATEI.
2.3 .YacroTy BpallleH!s MAarHUTHOTO MOJISl CTaTOpa, HOMUHAIBHOE U
KPUTHUECKOE CKOJIbKEHHE.
2.4. TlonHble MOTEPU MOIIHOCTH B IBUTATEJIE MPU HOMHHAILHOM
pexuMe paboThI.

3. PaccunrtaTh U, HIOCTPOUTH 3aBUCUMOCTb YaCTOThI BpallleHUs] pOTOpa
JIBUTaTelis OT BEJIMYMHBI MEXaHUYECKOTO MOMEHTA, NPHIIOKEHHOTO K €T0
BaIy.

4 . UccnenoBatk 3aBUCUMOCTb 4acToThl DJ[C 1 TOKa, 3IEKTPUUECKUX
HOTEPb B POTOPE OT CKOJIbKECHUS.

5 . Cnenath BBIBOBI 110 pe3ybTaTaM BBIIIOJHEHHOH pabOThI.

OIIK-4.

Pa3zpabatbr
BaeT
MEpPOTIPHUSIT
us 0
yIydIIeH!
10
roKasaren
en
KauecTBa

36. IlosicHuTe Ha3HAYCHHE AOIIOJIHUTCIIbHBIX IMOJIFOCOB U
KOMITEHCAITUOHHOM 0OMOTKH B KOHCTPYKIIMH MAIIMHBI ITIOCTOSIHHOT'O
TOKa.

HepeqncnI/ITe CITOCOOBI OTpaHUYCHUSA ITYCKOBOI'O TOKAa ABUT'ATCJIA
IMOCTOAHHOI'O TOKA.

HCpC‘-II/ICHI/ITC CIIOCOOBI IMyCKa ABUTATECJIA IMOCTOAHHOI'O TOKAa U
HA30BUTC HCTATHBHLIC ABJICHU A, BOSHUKAIOIIUC B ITYYCKOBOM PCIKUMCE.
HpI/IBe)II/ITe CXEMY IMMOAKIOYCHHUA ITYCKOBOT'O YCTpOﬁCTBa K HKOpHOfI
HOCIKU ABUT'ATECIIA IIOCTOAHHOT'O TOKA ITPU pEOCTATHOM ITYCKE.

Yro Takoe pCaKknus AKOpsS U K KAKMM HCTATUBHBIM ABJICHUAM OHA
IMMPUBOJUT ITPU IKCIUTYyaTallU MAIIHWH MO CTOSIHHOI'O TOKa?

37.

38.

39.

40.
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paboTsl
AIEKTPHUYE
CKHUX
nerei u
MaIluH

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

Kaknmu CHOCO6aMI/I YCTPAHAIOT BIIMAHUC PCAKIIUU AKOPA HaA
XAPAKTCPUCTUKU MAIIMHBI IIOCTOAHHOI'O TOKA U IMPOLECCChI
KOMMYTAIIMHU B IIETOYHO-KOJUIEKTOPHOM yCTpOMCTBE?
[Tepeuncnure ycnoBus peau3anii BO3MOKHBIX TOPMO3HBIX
PEKHUMOB ABUTATCIIA IIOCTOAHHOTO TOKA.

B KakoM TOPMO3HOM pEKUME PeaTu3yloTCs YCIOBUS PEKyIIepaIiH
(BOo3BpaTa sHEPTrUH OOPATHO B MUTAIOIIYIO CETH?

CYHIGCTBYGT JABa BO3MOJXHBIX YCJIOBHA BOSHUKHOBCHUA
peKyrnepaTUBHOTO TOPMOKEHHUS. ONMUIITNUTE YCTOBUS, IPH KOTOPBIX
BO3MOYKHA pealli3alis PeKylepaTuBHOrO TopMokeHus. [losicauTe
rpaduvecKy Ha MIPUMEPE MOCTPOCHUS MEXAHMUECKUX WITH
CKOPOCTHBIX XapaKTCPUCTUK ABHUTATCIIA (HOKa3aTL Ha
XapaKTePUCTHUKAX TPOIIECC TIEPEX0Ia dICKTPOIBUTATEIS U3
JBUTATEIILHOTO Pab0Yero pekuMa B PEKUM PEKYIIEPATUBHOTO
(TeHepaTOPHOTO TOPMOKEHHUSI)

Onunmre YCII0BHA p€ain3alii AMHAMHWYCCKOTO TOPMOKCHUA
JIBUTATEIISI TOCTOSIHHOTO TOKa. [TokaxkuTe rpaduuecku Ha mpuMepe
MIOCTPOCHHS MEXaHUYECKUX WIIN CKOPOCTHBIX XapaKTEPUCTHK
(ToKa3aTh Ha XapaKTEPUCTUKAX MPOIIECC IMepexoa
AJIEKTPOIBUTATEIIS U3 ABUTATEIHHOTO PEKUMA B PEKUM
JTMHAMUYECKOTO TOPMOKEHHUSI )

OnumuTe yCaoBHS PeaTH3aluyd TOPMOKEHUS TPOTHBOBKIIIOUCHHEM
JIBUTATEJISI TOCTOSIHHOTO TOKa. [TokaxkuTe rpaduuecku Ha mpuMepe
MOCTPOCHHS MEXaHUYECKUX WIIN CKOPOCTHBIX XapaKTEPUCTHK
(ToKa3aTh Ha XapaKTePUCTUKAX MPOLIECC Mepexo/a u3
JIBUTATEIILHOTO Paboyero pexxuma B peXKUM TOPMOKECHUS
POTHBOBKITIOYCHU ).

[lepeuncnure criocoObl peryMpoBaHusl CKOPOCTH BPAICHHSI
JIBUTATEJIS IOCTOSIHHOTO TOKA. Ha rpadudeckux npumepax
(MEXaHMYECKHX WIIM CKOPOCTHBIX XapaKTEPUCTUKAX) MOSICHUTE
WU3MEHECHHS CKOPOCTH JIBUTATEIIS B IIPOIIECCE PEryIMPOBAHUSI.

Yro Takoe IBYX30HHOE PETYIMPOBAHNUE CKOPOCTH JBUTATEIIS
TIOCTOSIHHOTO TOKa?

[Tpu KakKUX YCIIOBUSX POBOISATCS UCTIBITAHUS

TparcopmaTopa: «OMbIT X0I0CTOTO X0Aa» U «ONBIT KOPOTKOTO
3aMbIkaHus»? I3MepeHne Kakux BeTHYUH IPHU 3TOM OCYIIECTBISIOT
U KakK IMOAKJIF0YAIOTCS U3MEPUTENbHbIE TPUOOPHI?

Kak onpenensitoTcsi OCHOBHBIE ITapaMeTPhbl CXEMBI 3aMEIICHHUS
TpancopmaTopa?

UTto Takoe rpymma coeAMHeHUss 0OMOTOK Tpex(da3Horo
TparcopmaTopa, Ha mpumepe «1 1-rpynmay. Kak MoxHo
pean30BaTh IPyrue TPyIIbl COSTUHEHHS 0OMOTOK.

VYcnoBust napamiensHoi paboThl TpaHCPOPMATOPOB.

Buemnsisa xapakrepuctuka Tpancdopmartopa. Kak Bauser xapakrep
HArpy3Kd BO BTOPUYHOM IIETIH HA BHEIIHIOK XapaKTePUCTHUKY.
KIIJI tpanchopmaropa. [IpuBeaure pacueTHyro Gopmyiy u
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xapaktepucTuky 3aBucumMoctu KII/[ oT Benn4urHbI Harpy3ku BO
BTOPUYHOU.

[Toscaute ycioBus co3aanus B Al KpyroBoro Bpaaromerocs
MarHMTHOTO MOJIS.

Kaxk onpenensiercs cKOpoCTh BpallleHUs] MATHUTHOTO OIS
ACMHXPOHHOTO ABurarens. Kakue 3HaueHUs 3Ta BEIMYMHA MOXKET
UMETh B IIPOMBIIUIEHHBIX ABUTaTENSIX PU YacCTOTE MUTAIOLIETO
HanpspkeHus 50 ' ?

UTto Takoe CKOJIbKEHHE B aCHHXPOHHOM JBHUraTele U B KaKUX
npejienax HaXoAUTCS ATa BEJIMYMHA B Pa3IMUHBIX pexXuMax padoThl
A/l (B 1BUTATENILHOM, T€HEPATOPHOM, B PEKUME
MIPOTHUBOBKIIIOUEHUS M IMHAMUYECKOTO TOPMOKEHH).
[IpuBeanTe MEXaHUYECKYIO XapaKTEPUCTUKY (3aBUCUMOCTh
CKOPOCTH BpalEHUsI OT MOMEHTAa Harpy3Ku WM 3aBUCUMOCTh
MOMEHTa OT CKoJIbkeHHs). [lokakuTe Ha XapaKTeprUCTUKE MOMEHT
KPUTHYECKHH, TyCKOBOM MOMEHT, IPUMEPHOE 3HAUYCHHE
HOMHWHAJILHOTO MOMEHTA, pabOUnii y4aCTOK MEXaHUYECKON
XapaKTEPUCTHKU U Y4aCTOK HEYCTOMYHMBOU pabOTHI.

Kakue HeraTuBHBIE SIBIICHUS MPOSIBIISIIOTCS IIPU IPSIMOM ITYCKE
ACMHXPOHHOTO JIBUTaTeNsl U KaKMMH CIIOCO0aMH X MOYKHO
YCTPaHUTH ?

[TpuBenuTe mpUMepsl pearn3alry pa3InyHbIX CIOCOOOB ITyCcKa
ACUHXPOHHOTO JBUTATEIISL.

[TpuBenuTe mpUMeEpHl peanu3alnu pa3InyHbIX CIOCOOO0B
peryaupoBaHus CKOpocTH BpameHus A/l

[TpuBenuTe mpUMepHl pearn3alnu pa3InyHbIX CIOCOOO0B
peanu3alnuy TOPMO3HBIX PEXKUMOB AJl.

[IpuBenuTe MexaHM4eCKUE XapakTepucTuku AJl npyu 4acTOTHOM
perynupoBanuu A/l.

Kaxkue 3aBucuMocTy MeX 1y NUTAIOIIUM HANPSKEHUEM U €r0
YaCTOTOW PEaIN30BaHbl B OCHOBHBIX 3aKOHAX YaCTOTHOTO
perynupoBanus AJl ?

Kaxk n3menuts HanpaBienue BpamieHus AJl.

Kak noBbICUTH YCTOMYHUBOCTD paOOThl CHHXPOHHOT'O JIBUTATENsI IPU
M3MEHEHUHU B IIMPOKUX MpeieNiax Harpy3Ku?

Kak peanuzyercst nutaHrue 0OMOTKH BO30YXJICHHUSI CHHXPOHHOU
MamuHel? [IpuBenure npumepsl.

[IpuBenrTe MEXaHUYECKYIO U YTIOBYIO XapaKTEPUCTUKY
CUHXPOHHOTO JBUTATEIIA.

[IpuBeauTe mpuUMepsl peann3aluy pa3InuHbIX CIOCOO0B MycKa
CUHXPOHHOTO JIBUTATEIA.

CHUHXpOHHBIM KOMIIEHCATOP U €r0 XapaKTePUCTUKH.

PaGota Ha TeCTOBBEIMHU MaTCpruajlaMi B paMKax CaMOIIOJATOTOBKH.




6) HOpHI[OR MpOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallui, NNIOKa3aTe/in 1 KPpUTEpUuu
OICHUBaAHUA:

[IpomexxyTouHast arrectanusi MO AUCHUIUINHE «JIEKTPUUECKHE MAIIMHBD» JUTUTCS 2
ceMecTpa: BKIIOYAET TEOPETUYECKUE BOIPOCHI, IMO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHMSI
00OyJaroNMMUCs 3HAHUH, U TIPAKTHYECKUE 3aJIaHUsl, BBISBISIONINE CTEIIEHh CPOPMHUPOBAHHOCTH
YMEHHH | BIIQJICHUI, B IEPBOM CEMECTPE MPOBOTUTCS B opMe 3a4eTa, BTOPO ceMecTp B hopme
9K3aMEHa.

IMoka3aTesu U KpUTEPUU aTTeCTALMH (3a4eT):

N3ydenne yueOHON TUCHUILIMHEL «BBeieHNE B HAIIPaBJICHNE)» 3aBEPILIACTCS 3a4ETOM.

3auer sBisercs (OPMONH HMTOrOBOTO KOHTPOJS 3HAHUN M yMEHUH, MOJY4YEHHBIX Ha
JIEKIHMSIX, CEMUHAPCKUX, TPAKTUIECKUX 3aHATUSAX U TIPOIIECCE CAMOCTOSITEILHON pabOTHI.

3aueT 1aeT BO3MOKHOCTb MPENOJaBaTelNo:

— BBISICHUTH YPOBEHb OCBOCHHSI 00yJAOIIUMUCS TPOTPaMMBbI yIeOHOM JIMCIIUITITHHEI,

— OLEHUTHh (HOPMHUPOBAHHE OIPENEICHHBIX 3HAHWW M HABBIKOB HMX HCIIOJIB30BAHHMS,
HEO0OXOIMMBIX M IOCTATOUHBIX /Ui OyIyIIel caMOCTOsTeNbHOU paboThI;

— OIICHUTh YMEHHE 00YJarOITUXCSl TBOPUECKU MBICIUTH U JIOTHYECKH MPABHIILHO M3J1araTh
OTBETHI Ha TIOCTABJICHHBIE BOTIPOCHI.

3ader mpoBoauTCcsa B opMe coOecenoBaHHsS, B MPOIECCE KOTOPOTO OOyJarouuiics
OTBEYaEeT Ha BOIPOCHI MPENOJaBaTENS.

JlutepaTypa [1sl HOATOTOBKU K 3a4eTy PEKOMEHAyeTcs npernojaBarenemM. [[is moiaHoTh
yueOHOU WHGOpPMAIIMU U €€ CPaBHEHMs JIydllle HCIIOJh30BaTh HE MEHEE IBYX YYECOHHKOB.
OOyuaromuiics BIpaBe caM MPHUIEPKUBATHCS JIFOOOW M3 MpeACTaBICHHBIX B YUeOHHMKAaX TOUEK
3peHHsI 10 CTMOPHOU mpobieme (B TOM YHCe OTIMYHON OT MpEerojaBaress), HO MPHU YCIOBUHU
JIOCTaTOYHOM HAYYHOUW apryMeHTallHH.

OCHOBHBIM HCTOYHUKOM IOJIFOTOBKH K 3a4€TY SIBJISIETCS KOHCIIEKT JICKIHM, e yueOHbIN
MaTepuai JaeTcs B CUCTEeMAaTU3MPOBAHHOM BHJIE, OCHOBHBIEC MOJIOKEHHS €ro AETaIu3upyroTCH,
MOAKPEIUISIOTCS COBpeMEHHBIMU (hakTaMu U MH(OpMaIliei, KOTOpPbIE B CUITy HOBU3HBI HE BOILIN
B ONyOJIMKOBaHHbIE IE€YaTHbIE HCTOYHUKUA. B Xole MOArOTOBKH K 3adeTy oO0ydaromumcs
HeoOxonuMo oOpariarh BHUMaHHE HE TOJBKO HAa YpPOBEHb 3allOMMHAHUS, HO U Ha CTENEHb
MMOHUMAaHHUS U3JIaraeéMbIX MPoOIeM.

3aueT mMpOBOAMTCA IO BOMIPOCAM, OXBATHIBAIOIIUM BeCh MPOWIeHHBIM MaTepuai. [lo
OKOHUAaHUU OTBETa MpEnojaBaTellb MOXKET 3aJaThb OOydYaroleMycs IOMOJHUTEIbHBIE U
YTOYHSIOMIME BOMPOCHL. [lonoXUTENbHBIM Takke OyIeT CTpeMJICHHE CTYAEHTa H3JI0XKUTh
pa3IMyYHbIE TOUYKH 3PEHUSI Ha paccCMaTpUBAEMyIO MPoOIeMy, BBIPAa3UTh CBOE OTHOIIEHHE K HEM,
MIPUMEHHUTh TEOPETUYECKUE 3HAHUS TI0 COBPEMEHHBIM MpobIemMaM 3KoJoTuu. Pe3ynpTaThl 3auera
OOBSABISAIOTCS CTYACHTY HETIOCPEJICTBEHHO MOCJIe OKOHUAHUS €r0 OTBETA B JICHb CAUU.
IToxa3aTenu M KpUTEPHUH ATTECTALMH (324eT):

- O6y‘l&IOH.[PII>iC5I IIOJIY4a€T OTMETKY «3a4YTEHO» IIPH YCJIOBUHM OTBE€TA Ha BCE NPECAYCMOTPCHHBIC
BOIIPOCHI HA OICHKY HE HUKC KYHOBJICTBOPHUTCIILHOY.

- O6y‘l&IOH.[PII>iC5I IMOJIYy4a€T OTMETKY «HE 3a4YTEHO» IIPH YCIIOBUH OTBETA HA BCE
NpeaAYCMOTPCHHBIC BOIIPOCHI HA OLICHKY HWKC «YHOBJICTBOPUTCIIBHO).

Iloka3zatenu u KPUTECPHH OCHUBAHUA IK3aMeEHa:

DK3aMeH 110 JaHHOW JUCLUILINHE IMPOBOJUTCA B yCTHOfI (bopMe 10 3K3aMCHAIIMOHHBIM 6I/I.IICTaM,
KaXObIH U3 KOTOPBIX BKIIFOYACT 2 TCOPCTUUCCKUX BOIIPOCA U OJHO ITPAKTUUCCKOC 3aJaHHC.



— Ha OIICHKY «OTJIHYHO» (5 0a/1oB) — 00y4yaromuics: JeMOHCTPUPYET BHICOKHH YPOBEHb
c(pOPMUPOBAHHOCTH KOMIETEHLUH, BCECTOPOHHEE, CHUCTEMAaTHYECKOE U TIIIyOOKOE 3HaHHE
y4eOHOro Marepuasna, CBOOOJHO BBINOJIHSACT INPAKTUYECKHE 33JaHHs, CBOOOJHO ONEpUpYET
3HaHUSAMH, YMEHUSAMU, IPUMEHSET UX B CUTYal[UsIX IIOBBIIIECHHON CII0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamia) — oOyyaroluics JAEMOHCTPUPYET CPEIHUN YpPOBEHD
C(bOpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HAHWA, YMCHUSA OCBOCHLI, HO IOITYCKArOTCA
HE3HAYUTCIBbHBIC OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA NTPHU aHATIUTHUYCCKUX OICpaluiax, IICPCHOCEC
3HAHUM U yMeHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTYyallUuH.

— Ha OLIEHKY «yJ0BJETBOPHUTEJIbHO» (3 Oayia) — oOyyaroniuiicss 1€eMOHCTPUPYET MOPOTOBBIi
ypOBeHBb CHOPMHUPOBAHHOCTH KOMIIETCHIIMM: B X0/1€ KOHTPOJIBHBIX MEPOTPUITUNA JTOTYCKAFOTCS
OLIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHEJIbHBIX 3HAHUM, YMEHHH, HaBBIKOB, OO0yd4aromuiics
HCIBITBIBACT 3HAUUTCIIbHBIC 3aTPYAHCHHA IIPHU ONICPUPOBAHWHN 3HAHUAMU W YMCHHUAMU IIPU HUX
IEPEHOCEC HAa HOBBIC CUTYyallH.

— Ha OIICHKY «HEYA0BJETBOPUTEILHO» (2 Oamia) — oOyJaromuiicss 1eMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHUeCcKOro MaTepuaa, J0MycKaeT CylleCTBEHHbIE OIIMOKHU, HE MOKET IM0Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKH PEIIEHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeYy/I0BJIeTBOPUTEIbHO» (1 6amt) — oOyJaromuiicss He MOXKET MOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEICHUS U 00BsICHEHUS HHPOPMAIINH, HE MOXKET MOKa3aTh HHTEIJICKTyaJIbHbBIS
HaBBIKHM PEIIECHUS MTPOCTHIX 3a7ad.



