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moaroToBkH 13.03.02 DnekTposHEpTeTHKa H SIEKTPOTEXHHKa (TIpHKa3 MuHOOpHayKH Poccuu oT
28.02.2018 1. Ne 144)
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JIner akTyanuzanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peaymsanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHnu Kadeapsl MeTalypruu U CTaHIap TH3aIUH

[Ipotokom ot 20 1. Ne

3aB. kadenpout M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa i peaym3anuu B 2026 - 2027
y4eOHOM TOly Ha 3aceqaHuy Kadenpsl MeTaTypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kadenpoiut M.IO. Ycanos

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanusanuu B 2027 - 2028
y4eOHOM TOJly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AlUH

IIpoTtokomor 20 . Ne
3aB. kadenpoit M.IO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanu3anuu B 2028 - 2029
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 e ocBOEHUSI TUCHUTITIHMHBI (MOTYJIs1)

HGHLIO npenogaBaHusd AWCHUITIIMHBI ((3JI€KTpI/I‘-IeCKI/Ie MallWuHbD> ABJIACTCA HU3YUCHUC
Pa3IUYHBIX 3JICKTPOMEXaHUYECKUX TMpeoOpa3zoBaTeNiell SHEPrud W TMOJATOTOBKA CTY/IEHTOB
nanpasienus 13.03.02 k camocTosTenbHONW MPOPECCHOHAIBHON EATEIBHOCTH B 00JIaCTH
COBPEMEHHOTO aBTOMATH3MPOBAHHOTO 3JIEKTPOIIPUBO/IA.

2 MecTo IucUMIJIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOW NPOrpaMMbl

JucuumimHa DIeKTpUUecKUe MAIlMHbl BXOAUT B 0053aTEIbHYIO YacTh y4eOHOTO IjIaHa
00pa3oBaTebHON MPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMbI  3HaHMS  (YMEHHUs,  BJaJeHUs),
c(OopMHPOBaHHEIE B pE3yJIbTaTe H3yUYCHHS JUCLUUTUINH/ TPAKTHK:

Maremarnka

dusuka

Teopernueckas MexaHUKa

3HaHus (YMEHHUs, BJIAJICHUS), TOJIyY€HHbIE MTPU U3YUYEHUH JaHHOMW JWUCUUILUIMHBI OYAyT
HE0OXO0IUMBI JJ1s1 U3Y4EHUS] TUCIUILINH/TIPAKTHK:

Teopus anekTpornpuBoaa

DIIEKTPUYECKUI PUBOJ

DIEeKTpUYECKUE U3MEPEHUS

TeopeTnueckne 0CHOBBI JEKTPOTEXHUKH

DNeKTpUUYECKUE U SJIEKTPOHHBIE annapaThl

3 Komnerenuun odyuaromierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHS

AUCUUIJIMHBI (MOYJISA) U IJIAHUPYeEMbIe Pe3yJbTaThbl 00y4eHH st

B pesynpraTe OCBOGHMS ~JOUCHUIUIMHBI (MOZYNS) «OJEKTPUYECKHUE MAIIUHbBD)
oOyuarouuiics JoJkeH 001a1aTh CASAYIOIIMMI KOMIETEHITUSIMHU:

Ko naaukaTtopa NHaukaTtop 10CTHKEHUSI KOMITETEHITUH

OIIK-4 Cnioco6eH ucnoJib30BaTh METObI aHATN3a U MOJCIUPOBAHUS JIECKTPUUCCKUX IeNeH U
ANEKTPUIECCKUX MAITHH

OIlIK-4.1 CrocoOeH OIeHMBATh MapaMeTpbl HOPMAJIbHBIX U aBAPHHHBIX PEKHMOB
ANEKTPUYECKUX LIeTeld U MalluH C UCIOJb30BAaHHEM METOJOB aHalu3a U
MOICTTUPOBAHUS

OIIK-4.2 PazpabGarbiBaeTr MeponpusaTHs IO YIYYIICHUIO IIOKa3aTele KadecTBa

PpaboThI ANIEKTPUUECKUX LENei U MalTuH




4. CTpyKTypa, 00bEM M coepkaHue TUCHUILIHHBI (MOLYJIs)
OOmiast TpyI0EMKOCTh AMCUUIUIMHBI COCTABISET / 3a4E€THBIX EAMHUI] 252 aKkaja. 4yacoB, B TOM

YHUCIIC:

— KOHTaKkTHas paboTa — 144 akan. yacos:
— ayauropHas — 139 akan. 4acos;
— BHEAYIUTOPHAs — D aKa/l. 4acoB;

— caMocTosATenbHas paboTa — 72,3 akaJl. 4acos;
— B JopMe MmpaKTHUeCKOM moaArotoBku — 0 akaj. yac;,

— MMOJITOTOBKA K DK3aMeHy — 35,7 akaJI. yac

@opMa aTTeCTaluu - 3a4€T, SK3aMCH

AynuropHast g
o, | xoHTaKTHAS pabora E z dopma TeKyIero
=
Pasnen/ Tema 5 (B akan. yacax) o > Bun 5 KOHTPOJIA Kox
g 3 ©| caMocTosATENBHON | ycreBaeMOCTH U
JIACIATUTAHBI s S = .. | KOMIETeHIIUU
3 o & paboThI MPOMEKYTOTHON
na6. | mpakr. [ 2.3 ATTeCTALIIH
Jlek. 5 e 1
3aH. | 3aH. | O &
1. 1.«Onexrpuyeckue MalIUHBI
MTOCTOSIHHOT'O TOKa»
Boinonnenue
11 Beenenue. MPaKTUYECKUX
Knaccugpukanus 9. pabor perieHue
— 1abopaTopHBIC
MamuH. KoHerpykiuu 3. 3a/1ad4, AGOTbL:
MalluH u OOMOTOK. MUCbMEHHBIX p ’
6 2 6 4,21 — TECTHPOBAHHE;
[MpuHImn paboTsl pabor,
o — KOHTPOJIbHBIE
TeHEepaTopOB U JIBUraTeNeH. IPeyCMOTPEHHBI AGOTHI
Peakuusa sikops. Ilponecc X paboyeii p ’
KOMMYTaLUH. IIpOrpaMMoi
JCLUTUTAHEL.
1.2 OAC  sxops w
3JIEKTPOMAarHUTHBIN Brimonnenue
MOMEHT MalINHBI MPAKTHIECKUX
MIOCTOSIHHOTO TOKA. pa0ot perieHue
— 1abopaTopHBIC
CrniocoObl u YCIIOBUS 3a/1a4, paboTsr:
CaMOBO30YXKICHUS MIMCHbMEHHBIX ’
e 4 4 2 4 4,21 TECTUPOBAHHUE;
TeHEPaTOPOB. pabor,
— KOHTPOJIbHBIE
XapaKTepuCTHKU MPeTyCMOTPEHHBI AGOTH!
TEeHEPaTOPOB MOCTOSTHHOTO X paboueit p ’
toka. [lapannensHas pabora MpOrpaMMon
TeHepaTopoB. JICLATUTAHEL.
DHepreTuieckas
Brinonnenue
MPAKTHIECKUX
1.3 DrekTpoMexaHU4eCKue
pabor pelieHue
u MEXaHUYECKHe sazau — nabopaTopHbIe
XapaKTEPUCTUKU ’ paboThI;
N MMCHbMEHHBIX
IBHUTaTeNiedl  MOCTOSIHHOTO 6 2 6 4,21 a6oT — TECTHPOBAHUE;
TOKa. ITycx u p ’ — KOHTPOJIbHBIE
NPeTyCMOTPEHHBI
perylmupoBaHHE  YacTOTHI N paboTEIL.
X paboueit
BpaLICHUS. .
porpaMMoit
JACIUTUTAHEL.




Brimonnenune
MPAKTHIECKUX
pabort perreHue
— abopaTopHEIe
1.4 TopMoO3HBIE PEXUMBI 3a/1ad4, AGOTHL:
JIBUTATENS MIOCTOSIHHOTO MUCHhMEHHBIX p ’
3 2 3 4,21 — TecTHpOBaHMUE;
TOKA. Cnoco0sr pabor,
— KOHTPOJIBHBIE
TOPMOYKEHUSL. HPETYCMOTPCHHEI
. paboThI.
X paboueit
IPOrpaMMon
JUACIMTUTAHBI.
Beinonnenue
MPAKTHIECKUX
1.5 OHepreTuyeckas p
paboT pelieHue
JrarpamMma JIBATATEIIS. sanay — abopaTopHbIe
Ilorepn u KIIA. ’ paboTsl;
MUCHhMEHHBIX
ITacnoptHble  fAaHHBIE U 2 2 2 421 aGoT — TecTUpPOBaHUE;
paboume  XapaKTEPUCTHKU per pCMO ’eHHH — KOHTPOJIBHBIC
JIBUTATEIS IIOCTOSTHHOTO p X};)aGOT‘?ef/'I padoTHI.
TOKA. N
HPOrpaMMO
JUACIMTUTAHBI.
HUroro no pazaeny 21 10 21 |21,05
2. 2. «TpancdopmaTops»
Brinonnenue
MPAKTHICCKUX
2.1 Hasnauenwue, obnactu a0OoT pellIeHre
— nabopaTopHbIe
MIPUMEHEHUST; 3ajad,
paboTsl;
KiaccuduKans, MUChMEHHBIX
2 1 2 7,2 TECTHPOBAHHUE;
KOHCTPYKIMU U MPUHIUII pabor, — KOHTPOITBHBIC
JeHcTBUS IPeyCMOTPEHHBI
. paboThI.
TpaHchOopMaToOpOB. X paboyeii
MporpaMMon
JUCLIUIUIAHBL.
Boinonnenue
MPAKTUIECKUX
pabor perieHue
— nabopaTopHbIC
2.2 Ipouecchr npu 3a/1ad4,
paboThr;
XOIIOCTOM XOA€ | IIpu MHCHbMEHHBIX
. 2 1 2 7,2 — TecTHpoBaHMUE;
pabore mox  HArpy3KOM. pabor, — KOHTPOJIbHBIC
OCHOBHBIE YPaBHEHHUS. MPeTyCMOTPEHHBI 60T
X paboueit p ’
MporpaMMon
JCLUTUTAHEL.
Brinonnenue
2.3 Cxema 3aMelIeHus 1 MPAKTUYECKUX
BEKTOpHAs JrarpaMma pabor pemenne | a6OpaTOpHBIE
MIPUBEICHHOTO 3amaq
aHchopmaTopa.  OmBITHI HI/ICBMeHI’{BIX padori;
P P pa. 2 1 2 7,2 —  TecTHpOBaHMUE,
XOJIOCTOT'O xoaa 171 pabor, — KOHTPOJIbHBIC
KOpPOTKOT'O 3aMBIKaHUSL. MPeTyCMOTPEHHBI AGOTDI
[orepu momuoctn u KIIJ] X paboueit p ’
TpaHcdopmartopa porpaMMoit
JCIATUTAHEL.
24 TpexdazHbie Beimonuenue
TpaHcopMaTOpBbI: MPAKTHIECKUX
marautHbie cuctemsl; DJ1C pabor pelieHue HA60DATODHELC
TpexdazHbIX 00MOTOK; 3amad, pa60T1,113' p
CXEMBI u TPYIIIBI MIMCHbMEHHBIX ’
pymt 2 1 2 7,2 —  TecTHpOBaHMUCE,
COeIMHEHHS; TTapajuie]bHas pabor, COHTDONEHBIC
pabora; 0COOCHHOCTH IpeyCMOTPEHHBI a60T11}1)
XOJIOCTOT'O xona X paboueit p ’
Tpex¢azHbIX TpOrpaMMoit
TpaHc(opMaTopoB. JCIUTUTAHEL.




2.5 CrienpajibHbIe BAIIONHCHUE
TpaHchopMaTOphI: PAKTAYECKIX
- H3MEpUTEITbHBIE 6
] pabor pewenne |
TpaHc(opMaTopsI; sanau nabopaTopHbIe
- CBApOYHbIE HHCBMGHI’{HX padoTH;
TpaHc(hOPMaTOPEHI; 2 1 2 7,35 aGoT — TECTUpPOBAaHUE;
- BBINPSIMUTEITLHBIC P ’ — KOHTPOJIbHBIC
MPETyCMOTPEHHBI
TpaHchopMaTopsr; X paboucii paboTHI.
- MICYHbIC =
) porpaMMoit
TpaHchopMaTopsr; [ —
- HUMITYJIbCHBIE ’
Hroro o paszgery 10 5 10 (36,15
3. 3.«O0mue BOIPOCH MalIuH
TIEPEMEHHOI0 TOKa»
Beimonnenue
MPAKTHISCKUX
pabor perieHue
- — nabopaTopHbIe
3.1 Knaccupukamms, u HHCBMGHI’{HX paboTsl;
KOHCTPYKIUH MalIuH 1 1 1 aGoT — TEeCTHpPOBaHMUE;
MIEPEMEHHOT0 TOKA. p ’ — KOHTPOJIbHBIC
TPETyCMOTPEHHBI AGOThI
X paboueii p ’
IPOrpaMMon
4 JTACIMTUTAHBI.
Brinonnenue
MPAKTHISCKUX
a0oT perieHue
3.2 HamarnnuuBaromniue p 3a2aq — nabopaTopHbIe
CHJTBI exdaszHoit ’ a0O0ThI;
MUCbMEHHBIX
00MOTKH. [puHiun 2 1 2 AGOT — TecTHUpOBaHUE;
CO3ZaHMs  BpPALIAIOLIErocs P ’ — KOHTPOJIbHBIE
IPeyCMOTPEHHBI
MarHUTHOTO HOJIS. x paboueii paboThI.
MporpaMMon
JUCLIMIUIMHBL.
Wroro no pazueny 3 2 3
4. 3ayer.
IlonroroBka k
4.1 3aver 4 sauery — 3ayer.
HUroro mo pazaeny
Wroro 3a cemectp 34 17 34 57,2 3a4éT
5. 5.«ACHHXPOHHBIC IBHUTraTEIH
(ALD»
Brinonnenue
MPAKTHIECKUX
o a0oT (pemenue
5.1 lpwuamun gevicteus A/l, p 3afﬂpaq
CKOJIB)KEHHE M PEXKHUMBI HI/ICBMeHI,{BIX
paboThI. YcraHoBieHue aBoT 1 1.1.) — 1abopaTopHbIC
OCHOBHBIX  COOTHONIECHUI le;tl CMOTI;eI'H’{H paboTsr;
rapaMeTpoB 51 25 3 4 2 xy - — TecTHpOBaHMUE;
JIEKTPOMAarHUTHOTO Hp(l))rpaMMoﬁ — KOHTPOJIbHEIE
cocrosinus AJl. BekropHast [ — paboThI.
9
Farpaa " CXCMBI CamocrosiTenpHOe
3aMelIeHHS. o
& n3ydeHne yaeOHoi
¥ HAy9HO

JIUTEPATYPBHI.




Bremonaenne

MPAKTHIECKUX
pabor (pemeHue
5.2 OHepreTuyeckas 3a/1ad4,
JMarpaMma ALl MUCHhMEHHBIX — 1260DATODHBIC
OneKTpoMarHUTHbIH pador u T.1L.), pa 60“)? p
MOMEHT ¥ MEXaHNYECKUE HPETYCMOTPEHHBI ’
XapaKTePHCTUKU Al 25 3 4 2 b X};)aGOEz:ﬁ ~ TecTHpoBanue,
ITacopTHble maHHBIE W HPOrpaMMOH - K60HTPOHBHHG
paboure  XapaKTEPHCTHUKH JUACIMTUTHBI, PabOThL.
Al CamocrosTensHoe
U3ydeHHe y4eOHOH
1 HAYYHO
JIUTEPATYPBL.
Beimonnenue
NPaKTHYECKHUX
pabor (pemenue
5.3 Iyck Al 3ajad4,
OcobOeHHoCTH IIPSAMOro MHCbMEHHBIX _ naGopatopHsie
mycka. CrocoObl Imycka ¢ pabor u T.11.), paboTB;
OrpaHHYCHHEM  ITYCKOBBIX 25 3 4 o | mpeayemorpennbr | Tecmi)oaal-me'
TOKOB " yAAPHBIX X paboueii ’
MOMEHTOB. Al c IPOrpaMMon ;algg-:g])onbﬂme
YIY4LICHHBIMH TYCKOBBIMH JTACIUTUTHHBI,
XapaKTePUCTHKAMH. CamocTosTenbHOe
u3ydeHue yueOHoi
Y HAYYHO
JIUTEPaTyphl.
Boimonnenue
MPAKTUIECKUX
pabor (pemenue
54 Perynuposanue 3a/1a4,
yrioBoi  ckopoctu  A]l, MUCHMEHHBIX 6
CriocoObl  perynupoBaHust pabor u T.11.), _ajgnigampﬂble
CKOpOCTH. OcobeHHoCTH 25 3 4 o | MPeyCMOTpEHHBI | p ’ )
peanuzauuu YaCTOTHOI'O ' X paboueit TECTHPOBARHCE,
PperynupOBaHus. TIPOrpaMMOi — KOHTPOIIbHBIC
TopMO3HBIE  PEXHUMBI U JCLMTUIHEI, pacoTbL.
cnoco0bl TopMoxkenust A/, CamocrosTensHOe
u3y4deHue yueOHoM
Y Hay4HO
JIUTEPaTypEIL.
HWroro no pazaeny 10 12 16 8
6. 6.«CUHXpOHHBIC MAIUHBI»
(€M)
Brinonnenue
MPAKTHIECKUX
pabor (pemieHue
6.1 Pexxumer padotsr CM. 3amad,
DJeKTpOMarHuTHEIE MIMCHbMEHHBIX _ naGopatopHsie
IIPOLECCHl B CUHXPOHHOMI paboT u T.11.), paBOTEL;
MallMHE ¥  IapaMeTpHl. NpeTyCMOTPEHHBI ’ .
Peakiuist SKOps U €€ BHIBI. 2.5 15 0.5 2.5 X paboueit B T:g;ﬂpg;::g:,
OCHOBHBIE XapaKTEPUCTHKU MpOrpaMMon pa60T11;113.
CHHXPOHHBIX T€HEPaTOPOB JCIATUTNHEI,
(CI) CaMocTosATeNbHOE
u3ydeHue yaeOHOH
¥ Hay9HO

JIUTEPATypBIL.




Bremonaenne

MPAKTHIECKUX
pabor (pemeHue
3aad,
6.2 BekTopHBIE qHarpaMMbl MUCHhMEHHBIX
— abopaTopHEIe
CM. OHepreTuyeckue paboT u T.1L.), paBoTh;
narpamMmmbl CM B MPEAYyCMOTPEHHBI i
JHarp 25| 15 0,5 2,5 | "PEAYEMOTPC! —  TEeCTHPOBAHHE;
Pa3IUIHBIX pexuMax. X paboueit
. — KOHTPOJIbHBIC
Yrnoeeie u U- oOpasHbie porpaMMoin AGOThL
xapakrepuctiuku CM. JUACIMTUTHBI, p ’
CamocTosTenbHOe
U3ydeHHe y4eOHOH
Y HAy4HO
JIUTEPATYPBHI.
Beimonnenue
MPAKTHISCKUX
6.3 CUHXpOHHBIH palort (peleHue
JIBHTaTENb. Paboune 3aj1a4,
XapaKTePUCTHKU MUCHhMEHHBIX
. — nabopaTopHbIe
CHUHXPOHHBIX  JBUTaTeleH. paboT u T.11.), paboTB;
CriocoObI IycKa CI. MPEAYCMOTPEHHBI ’
M A 3 3 1 2,1 peycemotp . — TecTupoBaHMUE;
PeakTUBHBIE  CHHXPOHHbBIE X paboueit
. — KOHTPOJIbHBIE
JBUTaTenu. PerymupoBanue porpaMMmoit AGOTEL
PEaKTHBHOM MOIITHOCTH. JTACIUTUTHHBI, p ’
CHHXpOHHBIE CamocTosTenbHOe
KOMITEHCATOPBbI. u3ydeHue yueOHoi
1 HAy4HO
JIUTEPaTyphl.
Wroro no pazueny 8 6 2 7,1
7. TloaroroBka u caya SK3aMeHa
7.1 IlonroToBka u caaya IloaroroBka k
5 — 3K3aMeH.
9K3aMeHa 9K3aMeHy
HUroro mo pazaeny
Wroro 3a cemectp 18 18 18 15,1 3K3aMEH
Uroro no nucuurinae 52 35 52 72,3 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHHU

JUia peanu3zauuM TNpPEeAyCMOTPEHHBIX BHJIOB Y4YEOHOW JESITEIbHOCTH B KauecTBE
00pa30BaTEeNbHBIX TEXHOJOTUH B MPENOJABAaHUU JUCHUIUIMHBI «DJIEKTPHUECKUE MAILTHHBD)
HCIO0JIb3YIOTCS TPAJAULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaua HEOOXOOUMBIX TEOPETUYECKUX 3HAHUW UM (OPMHUPOBAHME OCHOBHBIX
MPEJICTaBICHUH MO Kypcy «OJEKTPUUYECKHE MAIIUHBD) IPOUCXOAUT C HCIOJIb30BAHUEM
MYJIbTUMEIUITHOTO 000pYI0BAHHUS.

Jlexkuuu NpoxXoIAT B TpaJuLUMOHHON (opme, B (opme JeKUuil — KOHCYIbTaLUH U
npoOseMHBIX JeKnuid. TeopeTndyeckuid MaTepuall Ha TPOOIEMHBIX JIEKIUSX —SBISETCS
pe3yabTaTOM YCBOCHUS MOIY4YeHHONH MH(POPMALIMHU TOCPEACTBOM ITOCTAHOBKH BOIIPOCA U TIOMCKA
nyred ero pemeHus. Ha nexkumsx — KOHCyNbTalUsX H3JI0)KEHHE HOBOIO MaTepuana
COIIPOBO’K/1A€TCS TIOCTAHOBKOM BOMPOCOB U JUCKYCCHEHN B TOMCKAX OTBETOB HA 3TH BOIPOCHI.

[Ipu npoBeneHNM MPaKTUUYECKUX 3aHATUN UCTOJb3yeTca paboTa B KOMaHJE U MeToAb! |
T.

JlaGopaTopHbie pabOTHI MPOBOJIATCS Ha YHUBEpPCAIHLHOM JlabopaTtopHoM cteHuae. [lpu
3TOM (OPMHPYIOTCSI HABBIKM COOPKH U Pa300PKHU CXeM, pabOThl C U3MEPUTENILHON anmnapaTypoH,
OLICHKH pe3ynpTaToB u3MepeHuil. [lo pesynpTaTam BBINOJHEHHOW JabopaTopHOl paboOThI
MIPOBOJATCS] HEOOXOJMMbIE PACUEThI, CTPOSATCS I'padUKU U AECTAIOTCS BHIBOBI.

CamocTrodarenbHas paboTa CTUMYJIHPYET CTYACHTOB B MPOLIECCE MOATOTOBKH JOMAIIHUX
3aJlaHui, TpU pPELIeHHH 3aJad U BOIMPOCOB KYpPCOBOI'O MPOEKTUPOBAHUS Ha MPAKTUYECKUX
3aHSTUSIX, IPU OJATOTOBKE K KOHTPOJIbHBIM paboTaM U UTOTOBOW aTTeCTaIlH.

6 YueOHO-MeTOoquYecKOe 00ecneyeHue CaMOCTOSITeILHOI padoThl 00y4arouXxcsi
[Ipencrasneno B npuioxenuu 1.

7 OueHOYHBIE CPeACTBA 115 IPOBEAeHUSsI IPOMEKYTOYHOM aTTecTAlNHU
[IpencraBieHsl B MPUIOKEHUU 2.

8 YueOHo-MeTOqHYecKOe M HH(PpOpPMALIMOHHOE o0ecTiedeH e U CIUIIHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Enudanos, A. Il. Dnekrpuueckue mammubl : yueOHuK / A. Il. Enudanos, I'. A.
Emudanos. — Cankt-IletepOypr : Jlanp, 2021. — 300 c¢. — ISBN 978-5-8114-2637-9. —
Texcr : oanextponnsldd / Jlane : asnekTpoHHO-OMOMmMoTeuHas cucrtema. —  URL:
https://e.lanbook.com/book/167448 (nara obpamenus: 14.05.2021). — Pexxum jgoctyma: st
aBTOPH3. MOJIb30BATEIICH

0) JlonmosiHMTEIbHAS JIUTEPATYypa:

1. Banypun, B. H. Onekrpuueckue mamunsl / B. H. Banypun. — 3-e usa., ucnp. —
Cankr-Ilerep6ypr : Jlamp, 2022. — 304 c. — ISBN 978-5-507-44500-4. — TexkcT :
AJIEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOINOTEeUHAs CUCTEMA. — URL:

https://e.lanbook.com/book/230381 (mata oOpamenusi: 30.04.2024). — Pexum noctyma: amns
aBTOPH3. MOJIL30BATEIICH.

2. Acranenko, 3. C. Tpancopmaropsl U UX IpuMeHeHue : yuyebHoe nocodue / J. C.
Actanenko, P. H. Kaxues, [I. I1. CronsipoB. — Tomck : TTACY, 2023. — 62 ¢. — ISBN 978-5-
6049515-4-5. — Tekcr : 31eKTpoHHbIH // JlaHb : 3neKTpoHHO-OMbaoTeuHas cucrema. — URL:
https://e.lanbook.com/book/408650 (mata oOpamienus: 30.04.2024). — Pexum goctymna: ajis
aBTOPH3. MIOJIb30BATEICH.

B) MeToguyeckne yKa3aHus:



1. MonoB, A. A. DiekTpuUecKre MaIIuHbl : 33Ja4HUK : yueOHoe nocobue / A. A. oHOB.
— Camapa : CamI'VIIC, 2019. — 115 c.— Teker : »nexTpoHHSbIH // JlaHb : 3IEKTPOHHO-
oubnmmoreuynass cucrema. — URL: https://e.lanbook.com/book/145823 (mara oOparmieHus:
30.04.2024). — Pexwum goctyna: Jyis aBTOPU3. IOJIb30BATEIICH.

r) [Iporpammuoe o6ecnieuenne u UnTepHeT-pecypcnbl:
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IIpunoxenue 1 «Y4yedOHo-MeTOAMYECKOE 00eciedeHHEe CAMOCTOATEIbHOI padoThl
00yYar0 U XCs»

[To nucuunnze «2JIEKTpUUECKHE MAaIMHbI» IPEyCMOTPEHA ayIMTOPHAsl U BHEAYIUTOPHAs
camocCTosITeNIbHAsA paboTa 00yJaromIuXCsl.

AYI[I/ITOpHaﬂ CaMOCTOATCJIbHaA pa60Ta CTYACHTOB Ha MPAKTUUYCCKUX 3aHATUAX OCYHICCTBIIACTCA
1o KOHTPOJIEM IperioaaBaTe/isi B BUAC PCIICHHA 3a1a4 U BBINIOJIHCHUSA pra)KHeHI/If/'I, KOTOPLIC
OMpCACIIACT MMPEoaaBaTeib AJid CTYACHTA.

BreaymuropHas caMocTosTeNnbHas padoTa CTYICHTOB OCYIICCTBIISICTCS B BHJC YTCHHS C
npopaboTkoi  maTtepuasia, odQopmieHus JabOpaTOpHBIX PabOT ¢  KOHCYJIbTAI[USIMHU
MIPETIO/1aBaTEIs.

AynuTopHas KOHTpOJIbHasi paboTa MpeACTaBisgeT cOO0OM pPyOEKHbIN KOHTPOJb MO HM3y4aeMbIM
TeMaM JUCLUHUIUIMHBI M MPOXOJUT B BHUJE TECTUPOBAHUS C IMPOBEICHUEM COOEeceoBaHHM M0
OT/EJIbHBIM BOIIPOCAM TECTOBBIX 3a/1a4.

IIpuMepHOe coaep:kaHNE TECTOB:

Ha3HaveHune KaKOHM M3 KOHCTPYKTHBHBIX YaCTeil MAIIMHBI TOCTOSIHHOTO
1|3 TOKA CMEIIAHHOI0 BO30Y:KICHUS YKAa3aHO He MOJHOCThIO?
1). OOMOTKa BO30YKICHUS CO3/1aeT OCHOBHOW MAarHUTHBIN TOTOK.
2). JlomoHUATETBHBIC TIOJTFOCA MTPEIHA3HAYCHBI TS YIyUIICHHS KOMMYTAIlHH.
3). C noMoIIbi0 KOJUIEKTOpA U MIETOK BPAIIAOIIAsACS 0OMOTKA SIKOPSI COSAUHSIETCS C
BHEIIIHEN CETHIO.
4). SIpMo - YacTh MAarHUTOIPOBO/IA, IO KOTOPOMY 3aMBIKa€TCSl OCHOBHON MarHUTHBIH,
MOTOK U OTOK 100aBOYHBIX MOJTIOCOB.
Kakoe u3 npuBeieHHBIX HUKEe BBIPAXKEHHUH /151 TeHEPATOPa NMOCTOSIHHOIO
TOKA 3alMCAHO NPABUJIbHO?
2 | 4
1).U=Es+IaRsa
2. M=xDdo
3). APs = Is1 Ra- motepu B 0OMOTKE SIKOPSI.
4). APB =IB?RB - I0TEpU B 0OMOTKE BO30YKICHHS.
C kakoil HeJIbIO PH MyCKe IBUTaTeIs NapaJIeIbHOI0 BO30Y KIeHUS
3 |4 CONPOTHBJICHHE PEOCTATA B e 00MOTKH BO30YK/ICHUSI YCTAHABINBAIOT
MHUHUMAJIbHBIM?
1). JInst yMeHbIIEHUS ITyCKOBOTO TOKA.
2). [lng yBenu4eHus MycKOBOIO TOKA.
3). JIst yMEHBIIICHUS TYCKOBOTO MOMEHTA.
4). Jlns yBenu4eHUs: IyCKOBOTO MOMEHTA.




Yto npousoiier, ecjv ABUraTe/]b M0CJe10BATEILHOI0 BO30YKICHHUS
NOJAKJIIOYHUTH K ceTH 0e3 HArpy3ku?

1). JIBuraresnb He 3aIyCTUTCSL.
2). OOMOTKa SIKOPSI TIeperpeeTcs.
3). BoeI3biBaeT HEOrpaHUUEHHOE BO3pACTaHHE CKOPOCTH

4).00MOTKa BO30YKICHUS ITEPErpeeTcsl.

J1s1 KaKo#i 1eJIi reHepaTopbl MOCTOSTHHOIO TOKA ¢ CaMOBO30Y:K1eHHeM
(reHepaTopbl CMEIIAHHOTO BO30Y:K1eHHs) UMEIOT JBe 00MOTKH BO30Y:KIeHHS:
napajjiejbHyI0 1 N0C/1e10BaTeIbHYI0?

1). JInst yaydIeHus: KOMMYTaI[HH.
2). [l yMeHbIIIeHHUST K3MEHEHHS HATIPSHDKEHUSI IPU U3MEHEHUH HAarpy3Ku
3). [y yBeIMUYECHUST MATHUTHOTO MOTOKA B PEXKUME XOJIOCTOTO XO/1a.

4). JIast ynydIieHust yCIOBHI caMOBO30Y:K/ICHHS T€HEpaTopa.

Kakas xapakTepucTHKa cOOTBeTCTBYeT padoTe IBUraTe/si IOCTOSTHHOIO TOKA
HE3aBMCHUMOI0 BO30Y:KIeHHUS NP 0CJIA0JJIeHUH MATHUTHOIO MOTOKA?
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1). Xapakrepuctuka 1. 2). XapakrepucTuka 2.

3). Xapakrepucruka 3. 4). XapakrepucTtuka 4.




Kaxkasn XAPaKTEPUCTUKA IPUHAMJICKUT IBUTATEII0 IIOCTOIHHOI'O TOKA,

CMEIIAHHOT 0 BO30Y KIeHus1?
[£)]
2
\ 3
4 ¥
_‘_‘_‘_‘_‘_‘_‘_‘-\

M

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

3). Xapakrepucruka 3. 4). XapakTtepucruka 4.

Kakoe ypaBHeHHe COOTBETCTBYET padoTe JIeKTPUIECKOil MAIIMHBI B
reHepaToOpHOM pexume?

1) U=xdw —Esa
2) U= x®o + [aRa
3) IsRa=Es+U
4) U= x®o - IsRa

Kakyo MomHoCTh (MPUOJIN3UTEIBHO) OTPedIsieT U3 CeTH IBUTaTe/Ib
MOCTOSIHHOI'0 TOKA, €CJIM MOMEHT Ha BaJy ABurareis pasen M = 300/ Hwm,
Hanpsizkenue nurtammei cetu 220 B, ckopocts Bpamenusi pasaa 1000 06/muH,
a knja cocrapisieT 1 = 95%.

1). 8,5 kBT. 2). 10,5 kBT. 3). 11,5 kBr. 4). 15,5 kBT.
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Kakoe ypaBHeHHe cOOTBETCTBYeT padore 3J1eKTPUYECKO MallIMHbI B
ABHUIaTeJIbHOM pe:xxume?

1) U=k®w — Ea
2) U= x®o + [sRs
3) IsRa=Es+U
4) U= x®o - [s1Ra




Bblﬁepl/lTe NMPpaBUJIBHOE ONPEACJICHUE HASHAYCHU A KOMIIEHCAIITMOHHOM

1114 o0moTkHu (KO) MammmHbI NOCTOSIHHOTO TOKA.

1) KO pa3meleHa Ha TJIaBHBIX MOJIOCAX MALIMHBI U CIIY)KUT YIS YTy4IICHUSI
YCIIOBUM KOMMYTAIIUH.

2) KO pasmemiaercss Ha H00aBOYHBIX IMOJIFOCAX MAIIWHBI M CIIY)KUT JIJIS
YCTpaHEHUs! PEAKLIUU SIKOPS MAIIHMHBI.

3) KO pa3meniaercs B ma3zax OCHOBHBIX TOJFOCOB MAIIUHBI U CITYXKHUT JUISI
YCTpaHEHUs! PEAKLIUU SIKOPS MAIIHMHBI.

4) KO pa3melnieHa B na3ax rJIaBHbIX [MOJIOCOB MAIIMHBI U CITYXKHT JUIs OOPBOBI C
HCKaKEHUEM IO0JIsl MAlIMHBI OT PEaKIUHU SKOPS M CHUKEHHS HaIpsHKEHUS
MEXAY KOJUIEKTOPHBIMHU IJIaCTUHAMU.

3

PM KaKoii cxeMe NUTAHUSA 00MOTKH BO30Y K/IeHUs1 odecrieunBaercs
aKCUMAaJIbHAS Neperpy304Hasi CriocOOHOCTh ABUTaTeIsl IOCTOSTHHOIO TOKa?

1) Tlpwm mapajurenbHOM BO3OYKICHHH.

2) Tlpu He3aBUCUMOM BO30YKICHHUH.

3) Ilpwm mocienoBaTebHOM BO30YXKICHHH.
4) Tlpu cMelmaHHOM BO30YXICHHH.

IIpumepnoe conep:kanue KoHTpoibHOM padoThI:
KoHnTposbHble Bonpockl 1o pa3jaeiny «MarHuTHble HelH 3JeKTPUYECKUX aNNnapaToB»

1. TlosicHuTe Ha3HAUYEHUE AOIOIHUTENBHBIX MTOJIIOCOB U KOMIIEHCAIIMOHHON OOMOTKH B

KOHCTPYKLMU MallUHbI IOCTOSIHHOTO TOKA.

[lepeuncaure cnocoObl OrpaHUUYEHUS IIYCKOBOTO TOKA ABUraTeNs IOCTOSTHHOTO TOKA.

3. Ilepeuncnure cocoObl IMycka ABUraTelisi HOCTOSHHOIO TOKAa M HA30BUTE HEraTUBHBIE
SIBJICHUS1, BO3HUKAIOIIKE B ITyCKOBOM PEXHME.

4. IlpuBeauTe cxeMy HOJKIIOUEHHS IIyCKOBOT'O YCTPOMCTBA K IKOPHOM LIETIN JIBUTATEs
IIOCTOSIHHOTO TOKA IPU PEOCTATHOM ITyCKe.

5. Uro Takoe peaxius AKOps U K KAKUM HETaTUBHBIM SIBJICHUSM OHA MPUBOAUT NPHU
9KCIUTyaTallMy MaIlUH ITIOCTOSHHOTO TOKa?

6. Kaxumu cnocoGamu ycTpaHSIOT BIMSHUE PEaKIUK SKOPS Ha XapaKTePUCTUKN MalluHbI
IIOCTOSIHHOTO TOKA U MPOLIECCH KOMMYTALMU B IETOYHO-KOJUIEKTOPHOM YCTPONCTBE?

7. Tlepeuncnute ycaoBHs peaan3alii BO3MOXKHBIX TOPMO3HBIX PEKUMOB JABUraTeNs
IIOCTOSIHHOTO TOKA.

8. B kakoM TOPMO3HOM pexXHMe peaIn3yIoTCs YCIOBHS peKynepalu (Bo3Bpara SHEpriuu
00paTHO B MUTAIOIIYIO CETh?

9. CymecTByeT 1Ba BO3MOXHBIX YCIOBHS BOZHUKHOBEHUS PEKYIIEPATUBHOTO TOPMOKEHHUS.
Onummre ycinoBHsl, IpU KOTOPBIX BO3MOXHA pealln3anys peKylnepaTUBHOTO TOPMOYKEHHUS.
[osicuute rpaduyecku Ha MpUMeEpe MOCTPOSHUSI MEXaHUUECKUX MIIM CKOPOCTHBIX
XapaKTEPUCTHUK JBUraTels (I0Ka3aTh Ha XapaKTEPUCTHKAX MIPOLecC EPEexo1a
AJIEKTPOBUTATENIS U3 IBUTATEIHHOTO pabovero pexmnuma B pexXUM PeKylepaTuBHOTO
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(reHepaTopHOI0 TOPMOIKEHU)

Onumure ycaoBus peanu3alii JMHAMUYECKOIO TOPMOKEHUS ABUTaTeNsl IOCTOSIHHOTO
Toka. [Tokaxxute rpaduuecku Ha MpUMepe MOCTPOCHUS MEXaHUUECKUX MM CKOPOCTHBIX
XapaKTEePUCTHUK (TI0Ka3aTh HAa XapaKTEPUCTUKAX MPOLECC NIEPEX0AA NIEKTPOBUTATENS U3
JIBUTaTEJIbHOTO PEXXUMA B PEKUM TUHAMHYECKOTO TOPMOKEHU)

Onumure ycaoBus peanu3alii TOPMOKEHHSI IPOTUBOBKIIIOUEHUEM JIBUTATENIs
MOCTOSTHHOTO ToKa. [TokakuTe rpaduuecky Ha mpuMepe MOCTPOCHUS MEXaHUIECKUX HITH
CKOPOCTHBIX XapaKTepUCTHK (I0Ka3aTh HA XapaKTEPUCTHKAX IIPOLIECC Iepexoa U3
JBUTATEIILHOTO PaboUyero pexkxnuMa B peXKUM TOPMOKEHUS TPOTUBOBKIIIOUCHHUS).
[lepeuncnure cnocoObl peryaupoBaHusi CKOPOCTH BPALLEHUS ABUraTelIs IOCTOSHHOTO TOKA.
Ha rpaduyecknx npumepax (MEXaHUYECKUX WIM CKOPOCTHBIX XapaKTEPUCTHKAX) TOSCHUTE
M3MEHEHHUS CKOPOCTH JIBUraTelis B IPOLIECCE PEryIUPOBAHUSI.

Urto Takoe JBYX30HHOE PETyIUPOBAHUE CKOPOCTH ABUTATENS TOCTOSIHHOTO TOKa?

[Ipu KakuX ycI0BUSAX MPOBOJAATCS UCTIBITaHUS TpaHCchopmaTopa: «OnbIT XOIOCTOrO X04a» U
«OnBIT KOPOTKOTO 3aMbIKaHMs»? VI3MepeHne KakuxX BETMYHH MPU 3TOM OCYLIECTBIISIIOT U
KaK TOJKITIOYAIOTCS U3MEPHUTENbHBIC TPUOOPHI?

Kak onpenensitoTcsi OCHOBHBIE TapaMeTphl CXEMBbI 3aMellleHus: TpaHchopmaTopa?

Uto Takoe rpynmna coenmHeHnst 00MOTOK TpexdazHoro TpanchopmaTopa, Ha MpuMepe
«11-rpynna». Kak MO>XHO peanu3oBaTh JIpyryue rpymnmbl COeTMHEHUS 0OMOTOK.

Ycnous napaymuiensHOM paboThl TpaHC(HOPMATOPOB.

Buemnsis xapakrepuctuka Tpanchopmaropa. Kak Bnusier xapakrep Harpy3ku Bo
BTOPUYHOM LIENTM Ha BHEUTHIOIO XapaKTEPUCTHUKY.

KIIJI tpanchopmaropa. [IpuBenure pacuetHyro GopMyily U XapaKTEpUCTUKY 3aBUCUMOCTH
KII/I oT BeMunHbBI Harpy3Ku BO BTOPUYHOM.

[TosicauTe ycnoBus coznanus B A/l KpyroBoro Bpalarouierocsi MarHiTHOTO TOJIS.

Kak onpenensiercst ckopocTh BpallleHUss MArHUTHOTO TOJISl aCHHXPOHHOTO JIBUTATEIs.
Kakue 3HaueHus 3Ta BeIMYMHA MOXKET UMETh B IPOMBIIIUIEHHBIX JBUTATENSAX [IPH YaCTOTE
nuTtarorniero HanpspkeHus 50 ' ?

UTto Takoe CKOJIbKEHHE B ACHHXPOHHOM JIBUTaTele U B KaKUX Mpeesax Hax0JUuTcs 3Ta
BEJIMYMHA B PA3JIMYHBIX pekuMax padoTel AJl (B IBUTaTEIbHOM, T€HEPATOPHOM, B PEXKHUME
MIPOTUBOBKIIFOYEHUS U TMHAMUYECKOTO TOPMOKEHHS).

[IpuBeanTe MEXaHUYECKYIO XapaKTEPUCTUKY (3aBUCUMOCTb CKOPOCTH BPALIEHHUS OT
MOMEHTA Harpy3Ky WM 3aBUCUMOCTh MOMEHTA OT CKOJIbXeHus). [lokaxxure Ha
XapaKTePUCTUKE MOMEHT KPUTHUECKUH, ITYCKOBOM MOMEHT, IPUMEPHOE 3HAUCHHE
HOMHUHAJILHOTO MOMEHTA, pab0o4Mii y4aCTOK MEXaHMUECKON XapaKTepUCTHUKU U Y4aCTOK
HEYCTONYMBON pabOTHI.

Kakue HeraTuBHBIC SBICHUS MPOSBIISIFOTCS MPU MPSMOM IYCKE ACHHXPOHHOTO JIBUTATENs U
KaKMMH CI0c00aMU UX MOKHO YCTPaHUTH ?

[IpuBeauTe mpuMepsl pean3aluy Pa3InIHbIX CIOCOOOB MycKa aCHHXPOHHOTO JIBUTATEIIS.
[IpuBeauTe mpuMepsl pean3aluu Pa3InIHbIX CIOCOO0B PETyIUPOBAHUS CKOPOCTH
BpaieHus A/l.

[IpuBemuTe MpUMEpPHI peaan3aliy pa3INUHbIX CIIOCOOO0B pealn3alui TOPMO3HBIX PEKUMOB
Al

[IpuBeaute MexaHn4decKue XapakTepucTuku AJl mpu yacToTHOM perynupoBanun A/l
Kakue 3aBucMMOCTH MEX Iy MUTAIOIIUM HAIIPSDKEHUEM M €0 YaCTOTOW pealln30BaHbl B
OCHOBHBIX 3aKOHAaX YaCTOTHOTO perynupoBanus AJl ?

Kak n3menuTh HanpasieHue Bpamienus A/l

Kak noBbICUTH YCTOHYHMBOCTH PaOOTHI CHHXPOHHOTO JABUIaTes s IPU U3MEHEHHUH B IIUPOKUX
npezenax Harpy3ku?

Kak peanusyercst nutaHrue 0OMOTKH BO30YXIeHUs CHHXpOHHON MamuHb? [IpuBenute
MIPUMEPBI.

[IpuBeauTe MEXaHNYECKYIO U YIJIIOBYIO XapaKTEPUCTUKY CHHXPOHHOTO JABUTaTEIsL.
[IpuBenuTe mpUMeEpsl peaar3aliy Pa3IuUYHbIX CIOCOOO0B MTyCKa CHHXPOHHOT'O JABUTIaTelIsl.



35. CHHXpOHHBII KOMIIEHCATOP U €T0 XapaKTEPUCTUKH.

JlabopaTopHble padoThbI:

Jlaboparopuas paboTa Nel

«MccnenoBanue reHepaTopoB MOCTOSTHHOTO TOKa»

JlabopaTtopnast paboTa No2

«MccnenoBanue 3IEKTPOMEXaHUIECKUX CBOMCTB M XapaKTEPUCTUK JBHUTATEICH
MOCTOSTHHOTO TOKA IOCJIE0BATEIBHOTO M MAPAICIIEHOTO BO30YKICHHS»
JlabopaTtopHas pabota No3

«HccnenoBanue ogHo(pa3zHOTO TpaHCPOPMATOPAY

Jlabopartopnast padota Ned

«[TapannenbHas paboTa Tpexdas3HbIX TpaHCHOPMATOPOB»

JlabopaTtopnast pabota No5

«OmnpezeneHne mapaMeTpOB CXEMbI 3aMEIICHHUST aCHHXPOHHOTO JIBHUTATEIIS»
JlabopaTtopnast pabota Ne6

«HccnenoBanue 2IEKTPOMEXaHUIECKUX CBOMCTB M XapaKTEPUCTUK ACHHXPOHHOTO
JBUTATEIISI C KOPOTKO3AMKHYTBIM POTOPOM)

JlabopaTtopnast pabota No7

«HccnenoBanue 2MEKTPOMEXaHUIECKUX CBOMCTB M XapaKTEPUCTUK ACHHXPOHHOTO
JBUTATEIIS C Ga3HBIM POTOPOM»

JlabopaTtopnast pabota No§

«HMccnenoBanue TpexpazHOTO CHHXPOHHOTO JTBUTATEIISD)



Hpnnomeﬂne 2 «OIIeHO'lHBIe cpeacrea AJisi IPOBEICHUA I[pOMe)RYTO‘lHOi/i arrecTrannumn»

a) [lnanupyemble pe3yabTaThbl 00y4eHHUsI U OLCHOYHbIE CPeACTBA IS IPOBeIeHHUs
NPOMEKYTOYHOH aTTecTAlMU:

Kopn
HNuaukatop AOCTHXKEHUS
HHAWKA
KOMIIETEHIIUN
TOpa

OrneHouHbIE CpesicTBa

OIIK-4:CriocobeH ucnoab30BaTh METO/IbI aHAIN3a U MOJICIIMPOBAHUS AIEKTPUIECKUX eTel 1
QJICKTPHUYCCKUX MallluH

OIIK-4. 1. Jlnst sneKTpuYecKoil menu, coaepKanei

1 CriocoOeH oLeHnBaTh uaeann3upoBanapiedieMenTsl R,L,C 3anmcats
napaMeTpbl HOpPMaJbHBIX U i depeHanbHbIe ypaBHEHHS
aBapHﬁHBIX PEXKHUMOB 3JICKTPAYCCKOI0 COCTOSHUS.
3JIEKTPUUECKUX IICTICH U 2. Pemwrts 3amannyro cucteMy qudepeHnnanbHbIX

YPaBHEHUHKIIACCUIECKHM METOJIOM.

3. Jluddepeniuanbubie ypaBHEHUS SJIEKTPHYECKOTO
COCTOSTHUSI IICTTUIIPE/ICTABUTD B OIIEPATOPHON (popme.

4. Jlist DJIEKTPUYECKOM LIENH IEPEMEHHOrO TOKA 3aIncaTh
YpaBHEHUSB KOMILJIEKCHOU (hopMme.

5. Tlo 3HaYeHHAM BEIIECTBEHHOM U MHUMOM YaCTh
KOMIUIEKCHOTOUHCIIA ONPEIETUTh aMIUTUTYY U
(ha3y KOMILJIEKCHOI'O YHCIIa.

6. Jlst cXeMbl 3aMEIIIEHHUS IBUTATEIS TOCTOSHHOTO
TOKa 3aMTUCaThypaBHEHHUE dIICKTPUIECKOTO
COCTOSTHUSI IKOPHOM TICTTH ¥ IS BO30YKICHUSI.

7. TlpuBecTH KpaTKOE OMUCAHKE IPUHIMIIA PAOOTHI
MAIIIUHBI TIOCTOSTHHOT'O TOKA B TEHEPATOPHOM H
JIBUTATEITHHOM PEKHMAaX.

8. 3ammcarh ypaBHEHHUS st AKOPHOM IIEMU TeHEpaTopa
MOCTOSTHHOTOTOKA.

9. IlpuBenure OCHOBHBIE XapaKTEPUCTUKH T'€HEPATOPa
MOCTOSTHHOTOTOKA TIPH Pa3iIMYHbIX criocodax
BO30YKICHUSI.

10. 3amucaTh ypaBHEHWs IS SKOPHOM LIEMHA ABUTATENIS
MOCTOSTHHOTOTOKA.

11. Jinst neneit mepBUYHOM U BTOPHYHON 0OMOTOK
TpaHchopMaropazanucaTb ypaBHEHUS.
IIEKTPUUECKOTO COCTOSHHUSI C UCTIOIb30BAHUEM
CHUMBOJIMYECKOTO METOJIa pacyera Ieneu.
CHUHYCOHJIATBHOTO TOKA (METOOM KOMILJICKCHBIX
aMIUTATYT).

12. TIlpuBeauTe KpaTKoe ONMMCAHUE PUHIIUIIA PAOOTHI
ACHHXPOHHOTOJIBUTATEIIS.

13. Jlyist craTopHOIi ¥ POTOPHOIA 11erei
ACHHXPOHHOT'O JIBUTATENS3aINCATh YPAaBHECHHUSI.
JJIEKTPOMATHUTHOT'O COCTOSTHHS B KOMIUICKCHOM
thopme.

14. lns omrodazHoro 1ByX0OMOTOUYHOr0 Tpancdopmaropa
HOCTPOUTHBEKTOPHYIO THarpaMMy.

15. TIpuBectu cxemy 3amMerieHus Tpancdopmaropa.

16. IpuecTu cxemy 3aMellIeHNsI ACHHXPOHHOTO JIBUTATENS.

MAaIIruH C UCIIOJIb30BaHHUECM
METOA0B aHaAInu3a U
MOOCINPOBaAHUA




17. TlpuBectn ypaBHEHUsI CKOPOCTHOM M MEXaHUYIECKON
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XapaKTEPUCTHKHU.

3anucaTh ypaBHEHHUs OanaHCca MOUTHOCTH JIBUTATEINSI IIOCTOSTHHOTO
TOKa.

3anucaTh ypaBHEHHE OaraHca MOITHOCTH aCHHXPOHHOTO
JIBUTATEJIS.

[TocTpouTh MeXaHUYECKHE XaPAKTEPUCTUKH JIBUTATEIIS
MOCTOSTHHOTO TOKA.

[TocTpouTh MexaHUYECKHE XapaKTEPUCTUKH ACHHXPOHHOTO
JIBUTATEJIS.

[IpuBenuTe KpaTKOe OMMCaHUE KOHCTPYKIIUH M MPUHIIUATIA PAOOTHI
CHHXPOHHOW MAIIIMHBI.

[IpuBecTr yrioBbie XapaKTePUCTUKA CHHXPOHHOU MAIITUHBI.
[IpuBecTH OCHOBHBIE XapaKTEPUCTUKU CHHXPOHHOTO Te€HEpaTopa.
PaGota Haj TecTaMu 110 OCHOBHBIM TeMaM Kypca (MalliHbI
MMOCTOSTHHOTO TOKa, TPaHC(HOPMATOPhI, ACHHXPOHHBIC IBUTATEIH,
CUHXPOHHBIE MAILIUHBI).

3HaTh: YCTPOUCTBO, MPUHIIUIT JEHCTBUS U OCHOBHBIE XapaKTEPUCTUKH

18.
19.
20.
21.
22.

23.
24.
25.

ANEKTPUYECKUX MalIH. METOIbI U CXEMBI ISl OTIPEACTICHUS PA3IUYHBIX
MapaMeTpoB IEKTPUUECKUX MAIIUH. BiusHIe N3MEHEHUS Pa3IMyHbIX
MapaMeTpoB Ha XapaKTEPUCTUKH AIEKTPUUECKUX MAIINH

Pacuetno-rpaduyeckas pabora: «PacueT xapakTepuCTUK
TpaHc(HOpPMATOPOB U NEKTPUUECKUX TBUTATEIICI

[IpoBoasTCS pacyeTsl XapakTepUCTUK TPaHCPOPMATOPOB U ABUTATEIICH
0 MaCMOPTHBIM JaHHBIM. OOyUarouecs 1eMOHCTPUPYIOT METOIUKH
MPOBEJICHUS PACYeTOB U OLIEHKH BIUSHUS PA3IUYHBIX [TAPAMETPOB Ha
IKCIUTyaTaI[MOHHBIE XapaKTePUCTHKU ABUTATENIeH U TpaHC(HOPMAaTOPOB.

HpHMep Nel: PacyeT xapakKTepUCTUK ABUTATEIS MOCTOSHHOTO TOKA

J_—[BI/IraTeJ’IB MNOCTOSAHHOT'O TOKa IapaJlJICJIbHOI'O
BO36y>K,[[eHI/I$I HMECT CICAYIOMIUC ITaHHBIC.

P U I n R R n

HOM HOM HOM HOM Ay 08

Howmep

BapHuaHTa

kBT B O0/MuH OMm OMm %
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rae P,,, - HOMUHa/IbHAs MOLIHOCTD JABUTATEIIS;
U, - HOMUHaJIbHOE HAIPSKEHUE;
l,... - HOMHHAJIBHBIM TOK, HOTPEOISIEMBIN U3 CETH;
N,., - HOMHHaJIbHAs 4aCTOTa BpallleHUs;
R., - COIMPOTHUBIIEHUE OOMOTOK SIKOPS U JIOTIOJTHUTEIbHBIX

noJirocoB mipu 20°C;
R.s - COMPOTUBIIEHNE 0OMOTKH B0o30YyxaeHus mpu 20°C.

[To manHBIM CBOETO BapuaHTa, B3SITHIM U3 Ta0J. | MPHIIOKEHNS,
HEO0OXOMMO BBITIOJHUTH CIIEAYIOIIEE.

1. HadepTuTh DJJNEKTPUYECCKYIO CXEMYy BKIIOYCHHUS JIBUTATEIIS
napauIeIbHOr0 BO30YXKICHHS W yKa3aTh Ha HEH TOK SKOPS U TOK
BO30OYKJICHUS.

2. OnpenenuTh HOMHHAJIBHBIA TOK BO30YXICHHS W HOMHHAIHHBINA
TOK SIKOPSI.

3. OnpenenuTb HOMUHAJILHBIA MOMEHT Ha BTy IBUTATEIIS.

4.. Paccumtarh W TIOCTpOUTh, Ha ojgHOM rpajuke o = f (M )

€CTECTBEHHYIO 51 TpH HMCKYCCTBCHHBIC MEXaHUYECKHE

XapPaKTCPHUCTUKHU,

4.1.TIpu CONMpOTHUBIICHUU PETYIUPOBOYHOTO pEOCTaTa B IEMH SKOPS

Rg = 5Rﬂ ' U = Uno.w @ = ®HOM '
4.2. Ilpn monwxenHom Hanpsbkenun Ha sixope U =0,6U,, , R, =0,
@ = @HO.M
4.3. Ilpu ocnabmenHom MmaruutHom motoke @ =082, , U =U, ,,
R, =0

5. OnpenenuTh NPOIEHTHOE H3MEHEHUE CKOPOCTH BpallleHUs s
KQKJIOM XapaKTepUCTUKHU U AMana3oH peryJupoBaHus Mpu
M = Muo.u
6. Paccuntarh compoTHBIEHHE MTYCKOBOTO peocTaTa IMpH IMycKe
nBurareis ¢ | =2l

ANYCK AHOM *

7. Ompenenuts TOK SKOPs, KOTOPBIH ObUT OBl MPH HENOCPEICTBEHHOM
BKJIFOUEHUU JBUTATENS B CETh, €M0 KPATHOCTH M0 OTHOIIEHHUIO K
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HOMMHAJILHOMY 3HAQU€HUI0O U cJelaTb BBIBOABI ISl BO3MOXKHOCTU
IPAKTUYECKOT0 IPUMEHEHHUS JAHHOTO cllocoda ImycKa.

8 . OnpenenuTs BEIUYNHY COMPOTHUBIICHUS JUHAMUYECKOTO TOPMOKEHUS
R,, Ip¥ TOPMO3HOM TOKe siKOps | = 1,51 Topmo3HOMY peEXUMY
NPEAIIECTBYET PpEXUM JIBUrareias C HOMHUHAJIBHOM Harpy3kom wu
HOMMHAJIbHON YaCTOTOM BpaIllCHHUS.

9. OnpenenuTh MOJHBIE NOTEPH MOUIHOCTH B JBHUraTese Nmpu padbore B
HOMHUHAJILHOM PEXUME.

Aagm Hom *

10. Uccnenosate, kak usmensierca KIIJI aBurarens, paboraroiiero npu
HOMUHAJIBHOM HAarpy3ke, Ha pEOCTaTHOM XapakTEpPHUCTHKE, MpH
nonmxeHHoM Ha 40% HanpspbkeHud, ociadieHHoM Ha 20% MarHUTHOM
MOTOKE B CPaBHEHHM ¢ HOMUHalbHbIM 3HaueHueM KII/[, ykazaHHbIM B
MacropTe ABUraTeNs

11. OnpenenuTs MOJHBbIE TOTEPH MOIIHOCTH B JIBHratesie mpu pabote B
HOMUHAJIBHOM PEXKHME.

12. UccnenoBath, kak u3mensercs KIIJ[ nBurarens, paboraromero mpu
HOMHMHAJIBHOM Harpy3ke, Ha pEOCTAaTHOM XapaKTepUCTHKE, MpPH
nonmwxkeHHoM Ha 40% wHanpspkenuw, ocnadnerHom Ha 20%
MarHMTHOM IIOTOKE B CPABHEHUU C HOMUHAJIbHBIM 3HaueHuem KIIJI,
YKa3aHHBIM B [1aCIIOPTE JIBUIaTENs

[Tpumep Ne2.: Pacuer xapakTepucTuk Tpancopmaropa

Tpexda3zusiii TpaHCchHOpPMATOP UMEET CIETYIONINE
JTAHHBIE.

Home 7 Tum S Py TP TU. 7t Cxema

p tpanchopm | xBA U, | U, | xBm| kBm % | % [coemuue

Bapua | aTopa B | B HUA U

HTa rpynma
rae  S,,, - HOMUHaJIbHAs MOITHOCTh TpaHC(OpMaTOpa;

U - HOMHUHAJIbHOE JTUHEHHOE HaIIPs’KCHUC HCpBH‘-IHOfI

1Hom
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0OMOTKH;

U,,,, - HOMUHAJIbHOE JMHEHHOE HANpPsDKEHHE BTOPHYHOMN

OOMOTKH;

Po - MOMIHOCTH MOTEPH XOJIOCTOTO XO/a;

P -MOIIHOCTB MOTEPb KOPOTKOI'O 3aMbIKaHU

K

UK - HAlIPsPKEHUE KOPOTKOI'0 3aMbIKaHHA B IMTPOLICHTAX

OTHOCHUTENIbHO ()a3HOTO HANPSHKEHHUs]  MEPBUYHOI 0OMOTKU;

|, - TOK X0JIOCTOTO XOJ1a B IIPOIIEHTAaX OT HOMHUHAILHOTO

(da3HOTO TOKAa MEPBUIHON, OOMOTKH.

[To maHHBIM CBOETO BapHaHTa, B3SATHIM U3 Ta0JI. | IPHIIOKEHUS
METOIMYECKOTO TTOCOOHUS, HEOOXOIMMO BBITIOJTHUTH CIIEIYIOIICE

1. HadepTuth  93JEKTPHUYECKYID CXEMYy COCIUHEHHS OOMOTOK
TpanchopmaTopa, yKazaTb Ha HEH JuHEHHBIE U (da3HbIC
HAIPSHKCHUS U TOKU, TPUBECTH COOTHOIICHUS MEYKTY HUMH.

2. OnpenenuTs:

2.1. HomuHanbHble (a3Hble HANpsOHKEHUS MEPBUYHON W BTOPUYHOM
0OMOTOK.

2.2. Koaddumment tpanchopmanmm.

2.3. HomunanbHbIe TMHEWHBIC U (ha3HbIE TOKU IIEPBUYHON U
BTOPUYHOU OOMOTOK,

2.4. Nsmenenue Hanpspkenns AUz  Ha 3aKMMax BTOPUYHON OOMOTKH
TpancopmaTopa Mpu Harpy3Kax, paBHbBIX:

p=0; 0,2; 0,4;. 0,6; 0,8; 1,0 u COSP2= 0,8. IMocrpouts BHEmHIOW

XapaKTepUCTUKY TpaHchopMaTopa.

2.5. KoaduimeHT nonezHoro AecTBUS 1 TpaHchopmaTopa npu
aKTUBHO-UHAYKTUBHOH Harpy3ke ¢ COS@,= 0,8 u npu Harpy3kax,
pasubIx: B = 0; 0,05; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0, [ToctpouTtsh

XapaKTepUCTHKy | = f(B)

2.6. Harpysky, npu kotopoit KITJI Tpancdopmaropa umeer
HauOoJiblIee 3HaueHue, u 3to 3HaueHue KI1/1.

[Monyuennsie 3nauenus KI1/1, mamenenus vanpsokenust AUz u

HaIps’KCHUSA HA 3aKUMax BTOpH‘-IHOfI 00OMOTKH TpaHC(I)opMaTopa CJICOAYCT
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CBECTHU B TaOJHILY.

n AU, U,

% kB kB
3. OOBsicHWTE, BO3MOXHO JIM IPUCOCIUHEHUE K 3aXKUMaM
BTOPUYHOU 00MOTKH 3aIaHHOTO Bam TpanchopmaTopa

HECUMMETPUYHOU Harpy3Kku?

4. O6bsicauTe cMBICH IoHATHUsA "['pyminia coemHeHnss 0OMOTOK" U ero
ycJI0BHOE 0003HaueHue B Bamem BapuaHTe.

UccnenoBarennckas 4acThb

5. BoIsicHUTh BIIMsIHUE U3MEHEHHUS YKCila BUTKOB IEPBUYHOM OOMOTKH
MOHIKAIOIIEro TpanchopMaTopa Npyu HEM3MEHHOM ITEPBUYHOM
Hanpspbkennn Ui Ha koaddunment tpanchopmaryy N u HapsHKEHUE

U, Ha 3axxumax BropuyHOl 0OMOTKH.

6.VccnenoBaTh BAMSIHEE XapaKTepa Harpy3KU MOTpeouTeneit Ha

U3MEHCHHE BTOPUYHOTO HANpsHKeHUs Tpancdopmaropa mpu COSQ, = |

(akTuBHast Harpy3ka) U COSQ, = 0,6 (aKTUBHO-UHIYKTHBHAsI Harpy3Ka).

IIo IMOJIYYCHHBIM PE3YyJIbTaTaM IIOCTPOUTDH BHCIIHUC XapaKTCPUCTUKHU

Ha OJIHOM rpauke ¢ XapaKTepUCTUKOM, COOTBETCTBYIOIIEH COSY, = 0,8.

7. BBISICHI/ITL, KaK U3MCHSATCSA BTOPUYIHOC HAIIPSAKCHUC U2 " TOK
XO0JOCTOIro xoaa lo , €CJIM ICPBUYIHYIO O6MOTKy TpaHC(bopMaTopa BMECCTO

"TpeyroibpbHUKA" COEAUHUTH "3Be3101" (1iu BMeCTO" 3Be3/bl" B
"TpeyrojabHuK’’)?

IIpumep Ne3.: Tema. Pacuer u nccie10BaHUE XapaKTEPUCTUK
ACMHXPOHHOTI'O JIBUTATENs.
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Tpexda3zHblii aCHHXPOHHBIM JBUTATEIh C KOPOTKO3aMKHYTBHIM
pOTOpPOM, TACHOPTHBIMU  JIaHHBIMM, TPUBEACHHbBIMH B  Talq.3,
MOJAKIIIOYaeTcsl K Tpex(pa3HOW CEeTH IMEPEMEHHOI0 TOKa C JIMHEHHBIM
HanpspkenueMm 220 B s wedyetHeix BapuanToB M 380 B s yeTHBIX
BapHaHTOB, yacToToi 50 I'm.

HOMe U PHOA n
HOM HoMm I M M
p CoS HO|, / / /
' ol EOSProl 0/ Mo M
Bapua <B 00/m
HTa B WH
T
rae U,,,, - HOMUHAQJIbHOE HANPSDKCHHUE;

P, - HOMHUHaJIbHASI MOIITHOCTh Ha BaJy IBUTATEIIS;
N, -~ HOMHHAJIbHAS 9aCTOTA BPAIICHUS;
Nuon - HOMUHAIBHBIN K03 Punrient nonesnoro aeiicraus (KI1/1);

COS(on - HOMUHAIBHBIN KOAPPUIIUEHT MOIIIHOCTH;

|
7 - KpaTHOCTb ITYCKOBOI'O TOKA;
HOM

M
7 - KpaTHOCTb ITYCKOBOI'O MOMCHTA,
HOM

M
’”/ - KpaTHOCTb MAaKCUMAJIbLHOI'O MOMCHTA.
MHO.’lri

IIo MMacTIOPTHBIM JAHHBIM JABUTAaTCIIA IJIs Bamiero BapuaHTa
BBIIIOJIHUTH CJIICAYIOIICC.

1. Ha‘-ICpTI/ITL OJICKTPUYCCKYHO CXCMY BKIIFOUCHUS 00MOTKH craTropa

ACUHXPOHHOT'O ABUTATCIIA COOTBETCTBCHHO J'IPIHCﬁHOMy
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HalpspKeHuro Bamlero Bapuanra.
2. Onpenenurs:
2.1. AKTUBHYIO, PEAKTHUBHYIO U TIOJHYIO MOIIIHOCTH, HOTpeOsieMble
JIBUTATEJIEM U3, CETU ITPU HOMUHAJIBHOM pEXUME.
2.2 . HomMuHanbHBIN U MyCKOBOM TOKH; HOMUHAJIBHBIN, ITYCKOBOU U
MaKCHUMaJIbHbI MOMEHTHI IBUraTels.
2.3. YacroTy BpalleH1s: MAarHUTHOTO TOJI CTaTOPa, HOMMHAJIBHOE U
KPUTHUYECKOE CKOJIbKEHUE.
2.4. TlomHpIe TOTEPH MOLTHOCTH B JABHUTaTEsIe MPH HOMUHAILHOM

pexume paboThlI.

3. Paccuurars 1, MOCTPOUTH 3aBUCUMOCTh YaCTOTHI BpaIIEHUs pOTOpA
JABHUTAaTCJId OT BEJIMYHMHBI MEXaHUYCCKOT'O MOMCHTA, HpI/IJ'IO)KeHHOFO
K €ro Baiy.

4 . UccnenoBath 3aBUCUMOCTD 4acTOThl DJIC 1 TOKa, SEKTPUIECKUX
MOTEPb B POTOPE OT CKOJIbKECHUSI.

5. CnaenaTb BBIBOJIBI 10 PE3YJbTAaTaM BBITIOJHEHHOUN pabOTHI.

OIIK-4.

PazpabateB
aer
MEpPOIIPHUSAT
Ml 10
YIydIIeHN
0
MOKa3aTeje
M KauecTBa
paboTs
AEKTpUYIeC
KUX ILEeIen
¥ MaIlIiH

36. IlosicHuTe Ha3HaYEeHUE IOTIOHUTENIBHBIX MOJIOCOB U
KOMIIEHCAITMOHHON 0OMOTKH B KOHCTPYKIIMU MAIIMHbI IOCTOSIHHOTO
TOKa.

[lepeuncaure criocoObl OrpaHUYEHUS IIYCKOBOI'O TOKA JABUraTes
HOCTOSIHHOTO TOKa.

[lepeuncanre cnocoObl Mycka JBUTaTelIs HOCTOSIHHOTO TOKa U
HA30BUTE HETATUBHBIC SBJICHUS, BO3HUKAIOIUE B TyCKOBOM
pexxume.

[IpuBenute cxemy NOAKIIOYEHUS TYCKOBOI'O YCTPOUCTBA K AKOPHOM
LIENH JIBUraTelIs MOCTOSIHHOTO TOKA IIPU PEOCTaTHOM ITyCKeE.

Uro Takoe peakius AKOps U K KAKUM HETaTUBHBIM SIBJIEHUSM OHA
HPUBOJAUT MPH KCIUTYaTallMy MALIUH MOCTOSIHHOTO TOKa?
Kaknmu cocoGamu yCTpaHSIOT BIMSHUE PeaKIUK SKOPs Ha
XapaKTEPUCTUKHU MAIlIMHBI IOCTOSHHOTO TOKA U IIPOLECCHI
KOMMYTallUU B HIETOYHO-KOJUIEKTOPHOM YCTPOMCTBE?
[lepeuncnure ycnoBus peanu3aluy BO3MOKHBIX TOPMO3HBIX
PEXMMOB BUTATENS MIOCTOSIHHOTO TOKA.

B KakoM TOpMO3HOM pEXHUME PEaTU3yIOTCsl YCIIOBUS PEKYIIEpallU
(Bo3BpaTa sHEprur 0OPaTHO B MUTAIOIIYIO CETh?

CymecTByeT 1Ba BO3MOXHBIX YCJIOBUSI BOSHUKHOBEHUS
PEKYNEPAaTUBHOTO TOPMOXKEHHS. ONMUIINTE YCIOBUSL, TPU KOTOPBIX

37.

38.

39.

40.

41.

42.

43.

44,
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45.

46.

47.

48.

49.

50.

o1.

52.

53.

54,

55.

56.

S57.

BO3MO>KHA peajn3alus peKynepaTuBHOro TopmoxxeHus. [loscuure
rpaduvecky Ha MPUMEpe MOCTPOSHHSI MEXaHUIECKUX WITH
CKOPOCTHBIX XapaKTEpUCTHUK ABUraTeis (I0Ka3aTh Ha
XapaKTEPUCTUKAX IIPOLIECC IEPEX0/1a NIEKTPOIBUTATENS U3
JBUTATEIILHOTO paboyero pexuma B pexkKUM PeKylepaTUBHOTO
(TeHepaTOPHOTO TOPMOKECHHS)

Onumure ycaoBus peanu3aliui JMHaAMUYECKOTO TOPMOKEHUS
JBUTATENs IOCTOSTHHOTO ToKa. [lokaxuTe rpaduyecku Ha mpuMepe
MOCTPOEHUS MEXAHUYECKUX UITM CKOPOCTHBIX XapaKTEPUCTUK
(moka3zaTh Ha XapaKTepHCTHUKaX Mpoliecc nepexoaa
ANEKTPOABUTATENS U3 IBUTATEIIBHOTO PEKUMA B PEKUM
JMHAMHYECKOTO TOPMOKEHUS )

Onumure ycinoBHs peaqu3aluyd TOPMOKEHHS IPOTUBOBKIIIOUEHUEM
JBUTATENs MOCTOSTHHOTO ToKa. [lokaxkuTe rpaduuecku Ha mpuMmepe
MOCTPOCHMSI MEXaHUUECKUX WM CKOPOCTHBIX XapaKTEPUCTHK
(mokazaTh Ha XapaKTEPUCTUKAX MPOLECC Mepexoa U3
JIBUTATEJILHOTO paboyero pexumMa B pexkUM TOPMOKEHUS
MIPOTUBOBKITIOUCHUS ).

[lepeuncnure cnocoObl perylIupoBaHusl CKOPOCTH BPALLECHHS
JBUraTelis NocTossHHOro Toka. Ha rpaduueckux npumepax
(MEeXaHMYECKHUX UM CKOPOCTHBIX XapaKTEPUCTUKAX) MOSICHUTE
WU3MEHEHHUS CKOPOCTH JBUTATENS B IPOLIECCE PETYIUPOBAHUS.

Yro Takoe JBYX30HHOE PETYIUPOBAHUE CKOPOCTH JBUTATEIS
IIOCTOSIHHOTO TOKa?

ITpu KaKuXx yCIIOBHSAX MPOBOAATCS UCIIBITAHUS

TpaHchopMaTopa: «OMNBIT X0JI0CTOro Xoaa» U «ONbIT KOPOTKOTO
3aMbIKaHus»? M3MepeHne Kakux BEJIMYUH [IPU 3TOM OCYILECTBIISIOT
U KaK MOJKITIOYa0TCs U3MEPHUTEIbHbIE TPUOOPHI?

Kak onpenenstorcss OCHOBHBIE TapaMETPhl CXEMBI 3aMEIICHHUS
TpaHncpopmaropa’?

Yro Takoe rpymnmna coeiuHeHust 0OMOTOK Tpex(dazHoro
TpaHnchopmaTopa, Ha mpumepe «11-rpynna». Kak MmoxxHO
peann30BaTh ApYyrue rpymibl COeIMHEHUsSI 0OMOTOK.

YcnoBus napasmienbHoil paboThl TpaHC(HOPMATOPOB.

Buemnss xapakrepuctuka Tpancopmaropa. Kak Bausier xapakrep
Harpy3Ky BO BTOPUYHOM L€ HA BHEIIHIOIO XapaKTEPUCTHKY.
KIIJ tpanchopmatopa. [Ipusenure pacuetHyro hopMyiy U
xapakTepucTUKy 3aBucuMocTH KIIJ[ oT BenMunHbl Harpy3Ku BO
BTOPUYHOM.

[TosicauTe ycnoBus co3nanus B AJl KpyroBoro Bpaaronierocs
MarHMTHOTO TOJIS.

Kak onpenensieTcst ckopocTh BpallleHUss MArHUTHOTO TOJIS
aCMHXpOHHOTO Auraresns. Kakue 3HaueHus 3Ta BeIMYMHA MOXKET
MMETH B IIPOMBIIUIEHHBIX ABUIaTENSIX IIPU YaCTOTE MUTAIOIIETO
Hanpspkenus 50 ' ?

UTo Takoe CKOJIBKEHUE B aCHHXPOHHOM JIBUTaTelIE U B KAKUX
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70.

71.

npezenax HaxOJUTCs 3Ta BEIMYUHA B PA3IIMYHBIX PEKUMAax paboThI
AJl (B 1BUTATEIHLHOM, TEHEPATOPHOM, B PEKUME
IPOTUBOBKIIIOUEHHS U TUHAMUYECKOTO TOPMOKEHUS).
[IpuBeauTe MEXaHUUYECKYIO XapaKTEPUCTUKY (3aBUCUMOCTh
CKOPOCTH BpalEHUsI OT MOMEHTA Harpy3KH UM 3aBUCUMOCTb
MOMEHTA OT CKOJIbXeHHUsI). [lokakuTe Ha XapaKTepUCTUKE MOMEHT
KPUTUYECKHM, ITyCKOBOW MOMEHT, IPUMEPHOE 3HAUCHUE
HOMMHAJIbHOTO MOMEHTa, pab04Ymil y4acTOK MEXaHUYEeCKOU
XapaKTEPUCTUKHU M Y4aCTOK HEYCTONYMBOU pabOTHI.

Kakue HeraTuBHbBIE SBJICHUS MPOSIBIAIOTCS MIPH MPSIMOM ITyCKe
ACMHXPOHHOTO JIBUTaTeNsl U KAKUMH CIIOCO0aMH X MOYKHO
YCTPaHUTh ?

[IpuBeauTe mpuMepsl peaau3alunu pa3InyHbIX CIOCOO0B MMycKa
ACUHXPOHHOTO JIBUTATENS.

[IpuBeauTe mpuMepsl peaan3alnu pa3InyHbIX CI0OCOO0B
perynupoBaHus CKOpOCTH BpamieHus AJl.

[TpuBeauTe NpuMeEpsl peanu3aly pa3IndHbIX CIOCOO0B
peann3anyy TOPMO3HBIX PEKUMOB A/l

[TpuBennuTe MEXaHUYECKHE XapaKTepUCTUKU A/l mpy 4acTOTHOM
perynupoBanuu AJl.

Kakue 3aBUCUMOCTH MEK Ty MUTAIOIUM HANPSKEHUEM U €T0
4acTOTOM pealln30BaHbl B OCHOBHBIX 3aKOHAX YaCTOTHOTO
perynupoBanus AJl ?

Kak n3menuTts Harnpasiienue BpamieHus AJl.

Kak noBbICUTh YCTOHYHMBOCTb Pa0OThl CHHXPOHHOI'O ABUraTesIsl IpU
M3MEHEHHUH B IIIUPOKUX IIPEIENIax Harpy3Ku?

Kak peanusyercs nuranue 0OMOTKH BO30YKIEHUS CUHXPOHHOM
Mamusbl? [IpuBeaure npumepsl.

[IpuBeauTe MEXaHUYECKYIO U YITIOBYIO XapaKTEPUCTUKY
CUHXPOHHOT'O JBUTATEJIA.

[IpuBenuTe npuMepsl peaar3aluy pa3IMuHbIX CIOCOOOB MTycKa
CUHXPOHHOTI'O JABUTATEJIA.

CHHXpOHHBIN KOMIIEHCATOP U €r0 XapaKTEPUCTUKHU.

PaGota Ha TeCTOBBIMHU MaTeprajiaMu B paMKax CaMOIIOATOTOBKH.




6) HOpHI[OR NMpoOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluy, 1NoKa3aTe/im 1 KpUTEpuu
OICHUBaAHUA:

[IpomexxyTouHast arrectanusi MO AUCHUIUIMHE «DJECKTPUUYECKUE MAIIUHBD) JIUTCA 2
CeMecTpa: BKIIIOYAET TEOPETUUYECKUE BOMPOCHI, MO3BOJISAIOLIUE OLEHUTh YPOBEHb YCBOCHMSI
0OyJaroNMMUCs 3HAHUH, U TIPAKTHYCCKUE 33J[aHUsI, BBISBISIONINE CTEIIEHb CPOPMUPOBAHHOCTH
YMEHHH ¥ BJIAJICHUH, B TIEPBOM CEMECTpE MPOBOAUTCS B (popme 3aueTa, BTOPOi cemecTp B hopme
9K3aMEHa.

IMoka3aTenu U KPpUTEPUU ATTECTALMHU (3a4eT):

N3yuenune yueOHOM AUCIUTUIHMHBI «BBeeHNE B HANIPaBICHUE) 3aBEPINACTCS 3aUE€TOM.

3auer sBisercs (OPMONM HMTOrOBOTO KOHTPOJI 3HAHUM M yMEHUH, MOJYYEHHBIX Ha
JIEKIHSIX, CEMUHAPCKUX, TPAKTUIECKUX 3aHATUAX U TIPOIIECCE CAMOCTOSTEIILHON pabOTHI.

3aueT 1aeT BO3MOKHOCTb IIPENoJaBaTelto:

— BBISICHUTH YPOBEHB OCBOCHHS O0YUJAIONTUMUCS TIPOTPAMMBbI Y4eOHOW JUCIIUITITUHBL

— OLEHUTHh (GOPMUPOBAHUE ONPEACICHHBIX 3HAHWA M HABBIKOB WX HCIOJIH30BAHUS,
HEOOXOIUMBIX M JIOCTATOYHBIX AJIsl OyyIieil caMOCTOSTeNbHOM paboThI;

— OLIEHUTH YMEHHE 00yJarOIUXCsl TBOPUECKU MBICIIUTH H JIOTHYECKU TPABHUIIBHO U3JIaraTh
OTBETHI Ha TIOCTABIICHHBIE BOTIPOCHI.

3ader mpoBoauTcs B ¢opMe coOeceoBaHUSA, B TPOIECCEe KOTOPOro OOydaroIIHiics
OTBEYAET Ha BOMIPOCHI MPENOIaBaTeNsl.

JlutepaTypa 1Sl HOATOTOBKU K 3a4eTy PEKOMEHAyeTcs npernojaBarenemM. [[is moiaHoTh
y4ueOHON WHGOpPMAIMU W €€ CPaBHEHHWS JIydllle HCIOJb30BaTh HE MEHee JBYX Y4YEOHUKOB.
OOyuaromuiics BIpaBe caMm IMPHUIEPKUBATHCS JIFOOOM M3 MpeACTaBICHHBIX B YUeOHHUKaX TOUEK
3peHHsI 10 CIOPHOU Tpobseme (B TOM YHCE OTIMYHON OT MpEerojaBaress), HO MPU YCIOBUHU
JIOCTaTOYHOM HAy4YHOUW apryMEeHTAaIlUH.

OCHOBHBIM HCTOYHUKOM TOJITOTOBKH K 3a4€TY SIBJISIETCA KOHCIIEKT JIEKIUH, T/Ie y4eOHbII
MaTepuai JaeTcs B CUCTEeMAaTH3UPOBAHHOM BHJIE, OCHOBHBIC MOJIOKEHUS €ro IeTaU3UPYIOTCA,
MOAKPEIUISIOTCS COBpEMEHHBIMU (pakTamMu U nHGopMaluei, KOTopble B CUITy HOBU3HBI HE BOILILIH
B ONyOJIMKOBaHHbIE IE€YaTHbIE HCTOYHUKHU. B XOJe NOArOTOBKM K 3a4eTy OO0y4aromHuMcs
HeoOxonuMoO oOpamiaTh BHUMAaHHME HE TOJbKO HAa YpOBEHb 3allOMUHAHMS, HO M Ha CTEMEHb
MMOHUMAaHHUS U3JIaraeMbIX MPOOIIEM.

3aueT MpOBOAMTCA IO BOMPOCAM, OXBATHIBAIOIIUM BeCh MpoWIeHHBbIH Marepuan. [lo
OKOHUAHUU OTBETa IpernojaBaTellb MOXET 3aJaTh OO0y4aromeMycsi IOMOJIHUTENIbHbIE U
YTOYHSIOMIME BOMPOCHL. [loNMOXKHUTENbHBIM Takke OyAeT CTpEeMJICHHE CTYACHTa H3II0XKHUTh
pa3IMyYHbIE TOUYKH 3PEHHSI Ha paccMaTpUBAeMyIO MpoOJIeMy, BBIPAa3UTh CBOE OTHOIIEHHE K HEM,
MIPUMEHHUTh TEOPETUYECKUE 3HAHUS IO COBPEMEHHBIM MpobIemMaM dKOJIoTuu. Pe3ynpTaThl 3auera
OOBSABISAIOTCS CTYACHTY HETIOCPEICTBEHHO MOCJIE OKOHYaHUS €ro OTBETA B JIEHb CAAaYH.
Ioka3zaTeu 1 KPpUTEPUU ATTECTALMHU (3a4eT):

- o6yqa}0m1/1171c;1 IIOJIYYacT OTMETKY «3a4YTEHO» IIPH YCJIOBUHU OTBETA Ha BCE NPEAYCMOTPECHHEBIC
BOITPOCHI HA OLICHKY HC HUKC «YAOBJICTBOPUTCIIBHOY.

- o6yqa}0m1/1171c;1 IIOJIY4YacT OTMETKY «HE 3a4YTEHO» IIpU YCIIOBUH OTBETA HA BCE
npeaAyCMOTPCHHBIC BOITPOCHI HAa OCHKY HUKC «KYAOBJICTBOPUTCIIBHO.

Iloka3zatenu u KPUTEPHUH OLICHUBAHUSA IK3aMEHaA:

OK3aMeH 110 JaHHOW JUCHUILINHE IpOBOAUTCH B YCTHOﬁ (bopMe 10 3K3aMCHAIIMOHHBIM 61/IJ'IeTaM,
KaXObIN U3 KOTOPBIX BKJIKOYACT 2 TCOPCTUUCCKUX BOIIPOCA U OAHO MMPAKTUYCCKOC 3aJaHUC.



— Ha OLICHKY «OTJIUYHO» (5 0aJUI0B) — 00yUaroIuiics JEMOHCTPUPYET BHICOKHIA YPOBCHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIyOOKOoe 3HaHHE
y4eOHOTO Marepuana, CBOOOJHO BBINONHAET NPAKTHUECKHE 3aJaHus, CBOOOJHO OIEpUpYET
3HAHUSIMH, YMEHUSAMHU, IPUMEHSET UX B CUTYallUsX ITOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «xopomo» (4 Oamia) — oOydJaromUicsS IEMOHCTPHPYET CPEIHHH YPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁZ OCHOBHBIC 3HaHWA, YMCHHA OCBOCHBLI, HO OOITYCKArOTCA
HE3HAYUTCIIBHBIC OHII/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUS IIPHU AHAIIUTUYCCKUX OIICpalluAX, IIEPCHOCC
3HAaHUU U YMGHI/II\/JI Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluH.

— Ha OLIEHKY «Y/AOBJIETBOPHUTEJbHO» (3 Oamna) — oOydaromuiics AEMOHCTPUPYET MOPOTrOBBIN
ypOBEeHBb CHOPMHUPOBAHHOCTH KOMIIETCHIIMM: B XOJ€ KOHTPOJIBHBIX MEPOTIPUSITUIA JOMYCKAIOTCS
OLIMOKM, MPOSBIAETCS OTCYTCTBHE OTAEIbHBIX 3HAHWN, YMEHMH, HaBBIKOB, OO0ydaromuics
HCIBITBIBACT 3HAUUTCIIbHBIC 3aTPYAHCHUS IPU ONCPHUPOBAHHMU 3HAHUAMU U YMCHHUAMU IIPU HUX
IEPEHOCEC HAa HOBBIC CUTYalluU.

— Ha OIIEHKY «HEeY/0BJIETBOPUTEJIbHO» (2 Oaia) — oOyJaromuiicss AEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHUECKOTO MaTepHuala, JOMyCKaeT CYIIECTBEHHbBIE OINOKH, HE MOKET MOKa3aTh
WHTEJUICKTYaJIbHBIE HABBIKH PEIIEHHUS MTPOCTHIX 3a/1a4.

— Ha OIIEHKY «HeY/I0BJIeTBOpHUTeIbHO» (1 0at) — 00yJaromuiicss He MOKET IMOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEACHUS U 00BsICHEHUS HH(GOPMAIIMU, HE MOKET MOKa3aTh UHTEIJICKTyalbHbIe
HaBBIKU PEIlIeHUs IPOCTHIX 3a/1a4.
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