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PaGouag mporpamma cocrasieHa Ha ocHoBe GT'OC BO - GakanaBpHar 110 HallpaBIIEHHIO
moaroToBkH 13.03.02 DnekTposHEpTeTHKa H SIEKTPOTEXHHKA (TipHKa3 MuHOOpHayKH Poccu oT
28.02.2018 1. Ne 144)

PaGouag mporpamMma paccMOTpeHa H 0f0OPeHa Ha 3acefaHiH Kadeapsl MeTalmypruy 1

CTaHIapTH3aLMH
02.02.2023, mpotoxomn Ne 6

3ap. kadempoit A‘f ¥ Q M.IO. YcaHop
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PaGouag mporpamma ogoSpeHa METOHUECKOM Komccmfzm‘an BT. Bemoperx

10.02.2023, mporokon Ne 6 / M‘ ng
IIpemcemarems - C i y J1.P. Xamzuma

PaGouag mporpamma cocTapleHa: //v_\

JotieHT Kadeapbl MUC, KaHI. TEXH. HAyK = O.A. Caparynop

PelieH3enT P
Hauamprauk [[PD0O AO "BEMK" ///\{ H.0. TepTeIuHbIit




JIner akTyanu3zanum nporp aMmmsl

[Iporpamma nepecmoTpeHa, 00Cyk1eHa u o1o0pena it peanuzanuu B 2024 - 2025 yyebHOM
roJly Ha 3acefaHnu kadenpsl MeTaTyprud U CTaHIapTH3AIMT

[Ipotokom ot 20 1. Ne

3aB. kadenpoiut M.IO. Ycanos

[Iporpamma nepecMoTpeHa, 00Cyk1eHa U o100pena it peanusanuu B 2025 - 2026 yuyeOHOM
roJly Ha 3acefaHnu Kadeapsl MeTaTypruy U CTaHIapTH3AIMU

[IpotokomoTr 20 . N
3aB. kaenpoit M.YO. Ycanon

[Iporpamma nepecMoTpeHa, 00Cyk1eHa U o100pena i peanusanuu B 2026 - 2027 yuyeOHOM
roJly Ha 3acefanuu kadenpsl MeTawlypruu u cTaHIapTH3ANU

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

[Iporpamma nepecMoTpeHa, oocyxeHa u ogo0peHa /i peaauzauuu B 2027 - 2028 yue6HOM
roJly Ha 3acefaHuu kKapeapsl MeTauyprum U CTaHIapTU3ALMH

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

[Iporpamma nepecMoTpena, oocyxneHa u ogoopeHna i peamuzanuu B 2028 - 2029 yue6HOM
roJly Ha 3acefaHuu Kapeapsl MeTaurypruu U CTaHIapTU3ALMH

IIporokomor 20 1. Ne

3aB. kadenpoit M.IO. Ycanos




1 Ilenn ocBOEHUSI TUCIMIIJIMHBI (MOTYJIsI)

[enpto mpenogaBaHus JAUCIUIUIMHBL «DJIEKTPUUECKUE MAIIUHBD) SBISETCS W3yUCHHE
Pa3IMYHBIX JJICKTPOMEXaHUYECKUX TIpeoOpa3zoBaTeNiell SHEPrud W TOJATOTOBKA CTYJICHTOB
HanpaBieHuss 13.03.02 x camocTosATEIbHON NPOPECCHOHAIBHOW ACATEIBPHOCTH B 00IacTH
COBPEMEHHOT0 aBTOMATH3UPOBAHHOTO AJICKTPOIPUBO/IA.

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

JucuuiuinHa DIeKTpUYeCKUe MaIIMHbl BXOAUT B 00s3aTEIbHYIO YacTh y4eOHOIO MjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

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

Maremaruka

®dusuka

Teopernueckas MexaHuKa

3HaHus (YMEHUs, BIAJACHHUS), TOTyYCHHbIE MTPU U3YYECHUH JAaHHOW JUCUUIUIMHBL, OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

Teopus anexkTponpuBoga

DNEeKTPUYECKHI TPUBOJ]

DneKTpUUecKrue U3MEPEHus

Teopernueckue OCHOBBI 3JIEKTPOTEXHUKH

DJNEeKTPUYECKUE U 3JICKTPOHHBIE aIapaThl

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

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

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHMIXKCHUA KOMIICTCHIIM

OIIK-4 CriocobeH ucnonb30BaTh METO/bI aHAIM3a U MOJCIUPOBAHMS DJIEKTPUUECKUX LEenel u
AJIEKTPUYECKUX MAIIUH

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

OIIK-4.2 PazpabatbiBaeT MepomnpusTHs MO YIYYIICHHIO I[OKa3aTeled KadecTBa

paOOTHI PISKTPUUCCKUX IENEH 1 MalluH




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

YUCJIC:

— KOHTaKkTHas padora — 18,5 akaj. yacos:
—aynuropHas — 14 akaj. 4acos;

— BHeayiuTopHas — 4,5 akaJl. 4acoB;

— caMmocrosTenbHas pabora —220,9 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluy - KypCOBOM MPOEKT, 3a4€T, IK3aMEH

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaj. yacax o Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) S A . P Kon
> 3 © | camocrosTensHOW | ycreBaeMOCTH H
JIACIMTUTHHBI N [ ., | koMmeTeHIIUM
o & padoThI TIPOMEKYTOYHOMH
na6. |mpakr. | € 8
Tek. : 1 2'¢ aTTecTaluy
3aH. | 3aH. | QU &
1.«DOnexTpudecKue MalIuHbI
TIOCTOSIHHOTO TOKa
Brimonnenne
1.1 Beenenue.
MPAKTHIECKUX
Knaccudukarnmst 3.
paboT perieHue — 1abopaTopHbIe
MammH. KoHCTpyKImm 3:1.
3aj1a4, MUChMEHHBIX |paboThI;
MaIluH U OOMOTOK.
0,25 10,25 [0,5 12 pabor, — TECTHPOBAHHUE,
IIpuammn paboTs
. MPETYCMOTPEHHBIX [~ KOHTPOJbHbBIE
TEHEpaTOPOB U JIBUTATEIICH. .
paboueit paboTHI.
Peakuus sxops. [Ipouecc o
POrpamMMOi
KOMMYTaLHH.
JCIUTUTAHEL.
1.2 3/1C sixops u
3NEKTPOMATHUTHBIHN
MOMEHT MAIIVHBI Beimonaenne
MOCTOSIHHOTO TOKA. MPAKTHIECKUX
Crioco0bI 1 yCITOBHS paboT perieHue — naboparopHsie
caMOBO30YKICHUS 3aj1a4, MTUChMEHHBIX |paboThI;
TEHEPaTOPOB. 0,25 10,25 0,5 12 pab6or, — TECTUPOBAHHUE,
XapaKTepUCTHKU NPEAYCMOTPEHHBIX |— KOHTPOJILHbBIE
TeHEePaToOpPOB IOCTOSIHHOTO paboueit paboTHI.
toka. [lapannenbHas IIpOrpaMMoi
paboTa reHepaTopoB. JCIUTUIAHEL.
DHepreTuueckas
JIrarpaMma reHeparopa.
Brimonuenne
1.3 DrekTpoMexaHUYECKUE MPaKTHIECKUX
U MEXaHUYECKHE pabort penieHue — 1abopaTOpHBIC
XapaKTePUCTHKH 3aj1a4, MMCBMEHHBIX |paboThl;
JIBUTATEICH MOCTOSSHHOTO 0,25 10,25 0,5 12 pabor, — TECTUPOBAHMUCE;
Toka. [Tyck u NPETyCMOTPEHHBIX |~ KOHTPOJIBHBIE
peryarpOBaHUE YaCTOThI paboueit paboTHI.
BpalllCHHSI. MpOrpamMMOin
IOUCLIAIIJIMHBIL.




Brinonnenue
MPAKTUYECKUX

1.4 TopMO3HbIE PesKHMBI pabort perieHue — 1abopaTopHbIe
IBHIATENS TOCTOSHHOTO 3aj1a4, MHCBMEHHBIX |paboThI;
Troxa. CHocotm! 0,25 10,25 [0,5 12 pabor, — TECTUPOBAHHUE,
TopMOPKeHII, HPE/lyCMOTPEHHBIX |~ KOHTPOJbHbIE
paboueit paboTHI.
IIPOrpaMMOM
JCIUIUINHEIL.
Brinonnenue
1.5 DHepreruueckas MPaKTUIECKUX
JarpaMmma JIBUTaTes. pabort perieHue — 1abopaTopHbIe
[Totepu u KIT. 3aja4, MUCbMEHHBIX |paboThl;
[MacriopTHBIE TaHHBIC U 0,25 10,25 [0,5 12 pabor, — TECTUPOBAHHUE,
paboune XapaKTepUCTHKH MPETyCMOTPEHHBIX [~ KOHTPOJBHBIE
JIBUTATEIIS] TIOCTOSITHHOTO paboueit paboTHI.
TOKa. pOrpamMMOi
JCIUIUINHEL.
HWroro no pazneny 1,25 1,25 |25 60
2. «TpancdopmaTops»
Brimonnenne
MPAKTHIECKUX
i'};ﬁ:}iﬁiﬁfﬂe’ obmactu paboT pereHue — 1abopaTopHbIe
N N — 3aj1a4, MMChMEHHBIX |paboThI;
KOHCTPYKILUH  NPHALIA 0,1 1|01 0,1 12 pabor, — TECTHPOBAHHUE,
neficTBIA MPE/lyCMOTPEHHBIX |~ KOHTPOJIbHbIE
paboueit paboTHI.
TpaHcHOpPMaTOPOB. ——
JICITUTUIAHEL.
Brinonnenune
MPAKTHIECKUX
2.2 Tpotteccnt mpH pabort peuieHue — nabopaTopHbIe
XOTIOCTOM XOAE 1 TpH 3aj1a4, MIMCBMEHHBIX |paboThI;
" 0,1 101 0,1 12 pabor, — TECTUPOBAHMUE;
NPEAYCMOTPEHHBIX |— KOHTPOJILHbBIE
OCHOBHBIE YpaBHEHHSI. pabodeii paboTh.
IIpOrpaMMoi
JICIUTUTAHEL.
Brinonnenne
2.3 Cxema 3aMenieHus u HpAKTHYECKHX
ﬁ;lf/g;i };ﬁlg?srp amma pabort peuieHue — nabopaTopHbIe
TpatchopMaTopa. ONHITH 3aj1a4, MMCBMEHHBIX |paboThI;
XOJOCTONO X0 I 0,1 101 0,1 12 pabor, — TECTUPOBAHMUE;
NPETyCMOTPEHHBIX |~ KOHTPOJIBHEIE
KOPOTKOTO 3aMBIKaHHSI. pabouei paboTs.
ITorepu momuoctu u KII/] nporpammol
TpaHchopmaTopa [—
2.4 Tpexdasnbie Brinmonuenne
TpaHcHOpMaTOpEL: HpAKTHYECKIX
r;;:;g;:xcggzﬁzz?ﬂc pabort penieHue — 1abopaTOpHBIC
CXEMBI H IpYIITTH 3aj1a4, MMCBMEHHBIX |paboTsl;
N 0,1 (0,1 0,1 12 pabor, — TECTHUPOBAHHUE;
. NPETyCMOTPEHHBIX |~ KOHTPOJIBHBIE
pabota; ocoOeHHOCTH pabodcit paboTs.
XOJIOCTOTO X072 N
s Rt

TpaHcHOpMAaTOpPOB.




2.5 CnennanbHble
TpaHc(OpPMAaTOPBL: Beinosnnenue
- H3MEPHUTENILHBIC MPAKTHIECKUX
TpaHc(OpMaTOpBL; paboT pelieHue — nabopaTopHbIe
- CBapOYHEIe 3aj1a4, MICbMEHHBIX |paboTHl;
TpaHc(OpMaTOpBL; 0,1 |01 0,1 12 pabor, — TECTUPOBAHMUE;
- BEIIPSMUTENBHEIE MPETyCMOTPEHHBIX |— KOHTPOJIBHEIE
TpaHc(OpMaTOPBL; paboueit paboThL.
- TICYHBIE MPOrpaMMOit
TpaHC(HOPMATOPHI; JTACIUTUIAHEI.
- IMITYJIbCHBIE
HUroro no pazaeny 0,5 105 0,5 60
3.«O01mue BOmpoChl MalIMH
HEepPEeMEHHOTO TOKa»
Brinonnenne
MPAKTHIECKUX
pabort penrenue — n1abopaTopHbIe
3.1 Knaccudukanysi, u 3aj1a4, MUCbMEHHBIX |paboThI;
KOHCTPYKIUH MallluH 02 025 |05 10 pabor, — TECTUPOBAHHUE;
MIEPEMEHHOTO TOKa. NPETyCMOTPEHHBIX |— KOHTPOJIBHEIE
paboueit paboThL.
MPOrpaMMOit
JIMCLIUTIIHHEL
3
Brinonnenue
MPAKTHIECKUX
3.2 HamarauuuBaronue pabort peuienue — nabopaTopHble
cuItbl TpexdasHoii 3aj1a4, MUCbMEHHBIX |paboThI;
obmotku. [TpuHIun 0,2 10,25 |05 10 pabor, — TECTUPOBAHHUE;
CO3JIaHMsI BPAIIAIOIIETOCs NPETyCMOTPEHHBIX |~ KOHTPOJIBHEIE
MarHUTHOTO IOJISI. paboueit paboThI.
MPOrpaMMOit
JIMCLIUTIIHHEL
Hroro no pazaeny 04 |05 1 20
4. 3ayer.
[Noaroroska k
4.1 3ayer 3 — 3auer.
3a4eTy
Hroro mo pazneny
5.«ACHHXpPOHHBIE IBHUTATEIH
(AL)»
Brinmonnenne
MPAKTHIECKUX
5.1 TlpuHuun neicTBus pabort (pemeHue
AJl, cKOIb)XEeHUE U 3aj1a4, IMCbMEHHBIX
PEXKHUMBI pabOTHL. paboT u T.11.), — nabopaTopHbIe
YcTaHOBIIEHHE OCHOBHBIX IPEeLyCMOTPEHHBIX |paboThl;
cooTHoIeHuii mapamerpos |3 (0,25 (0,25 0,25 10 paboueit — TECTHPOBAHUE,
3JIEKTPOMAarHUTHOTO IIpOrpaMMoi — KOHTPOJIbHBIE
coctostaust AJl. BekropHas JICIUTUTAHEI, paboTHI.
JMarpaMma M CXeMBbI CamocTosaTenbHOe
3aMeIICHUsL. U3ydeHUE yaeOHOH 1
Hay4HO

JIUTEPATYPHI.




5.2 DHepreTuueckas

Brimonaenne
MPAKTHIECKUX
pabot (pemeHue
3a7a4, MTICbMEHHBIX

nuarpamma AJl.
) eKTpOMATHHTHEIH paboT u T.11.), — nabopaTopHbIe
MOMEHT M MEXaHHYIECKHUE HPC/yCMOTPEHHBIX  paboTLL;
xapaxTepucTHH Al 0,25 10,25 0,25 8 paboueit — TECTUPOBAHHUE;
TTacrOpTHBIC JAHHBIC 1 pOrpaMMOi — KOHTPOJIGHEIE
JTACIUIUTAHBI, paboThI.
pabouue xapaKTepHUCTUKU
AL CamocrosTensHoe
' u3ydeHue y4eOHOH u
HAay4HO
JIATEPaTypPhIL.
Berinonnenue
MPAKTHIECKUX
5.3 Tyck Al pabot (pemenue
: 3aJ1a4, MMCbMEHHBIX
Oco0eHHOCTH TIPSIMOTO
ycxa. CriocoBht mycKa ¢ pador u T.11.), — 1abopaTopHbIe
OTpaHUYEHHEM ITyCKOBBIX NPC/yCMOTPCHHBIX - paboThL;
0,25 10,25 0,25 6 aboueit — TECTHPOBAHUE;
TOKOB M yIapHBIX
MOMeHTO}]; zEI[ c pOrpamMMOi — KOHTPOJIbHbBIC
' JICIUTUIAHEI, paboTHI.
YAYYIIeHHBIMU TYCKOBBIMU CaMOCTOSTENHO
XapaKTePUCTHKAMHU. .
U3ydcHHe yueOHOH 1
HaY4HO
JIATEPaTypHL.
Brinonnenne
MPAKTHIECKUX
a0o0T (penieHue
5.4 PerynupoBanue p (p
Z 3aj1a4, IMCbMEHHBIX
yraoBoi ckopoctu A/l, 6 6
CriocoObl peryMpoBaHHst paot u T.IL.), — /1abOPATOpHAIC
ckopoct. OcobeHHOCTH MPC/yCMOTPCHHBIX  paboTh;
) 0,25 10,25 0,25 11,5 |[paboueii — TECTUPOBAHHUE,
peanu3anuy 4acTOTHOTO N
peryIHpOBaH porpamMMoin — KOHTPOJIGHBIE
TopMmo3HBIE PEKUMBI U AHCIWHILIHHEL, paGoTs..
CamocrosTenpHoe
croco6s! TopMoxeHust A/l "
u3ydeHue yueOHoH u
HAayYHO
JIUTEPATYPHI.
Hroro no pazaeny 1 1 1 35,5
6 «CHHXpOHHBIC MAIITHBI»
(€M)
Brinonnenne
MPAKTHIECKUX
a00T (penieHue
6.1 Pesxumbl paboTer CM. P (p
ONeKTpOMarHuTHbIE Jaltad, MHCHMEHHBIX
HpOTIECCH B CHHXpOHEOH pabor u T.11.), — 1abopaTOpHBIC
e — MPETyCMOTPEHHBIX  |paboThI;
Peakiuis sKops 1 e BI/.I}_'[I)I 0,25 10,25 (0,25 8 paboueit — TECTUPOBAHMUCE;
) pOrpamMMoin — KOHTPOJIGHBIE
OCHOBHBIE XapaKTePUCTHKU Ec gmjmm)r aGOTbI:
CHHXPOHHBIX '€HEPAaTOPOB et > p ’
CamocTosTenbHOe

(C)

u3ydeHue yaeOHo! u
HAay4HO
JUTEpPaTyphL.




6.2 BekTopHBIE TUAarpaMMBI

Brimonaenne
MPAKTHIECKUX
pabot (pemeHue
3a7a4, MTICbMEHHBIX

a0oT U T.II. — nabopaTopHbIe
CM. DHepreTudeckue p ), patop
sarpamnst CM B MPETyCMOTPEHHBIX |paboTHI;
0,25 10,25 0,25 6 paboueit — TECTUPOBAHHUE;
Pa3IHYHBIX PEKHMaX. N
pOrpaMMOi — KOHTPOJIGHEIE
Yrnossle u U- 06pasHble
JTACIUIUTAHBI, paboThI.
xapakrepuctuku CM.
CamocrosTensHoe
u3ydeHue y4eOHOH u
HAay4HO
JIATEPaTypPhIL.
Berinonnenue
. MPAKTHIECKUX
6.3 CHHXpOHHBIN p
pabort (pemieHue
nBurarenas. Padoune
3aj1a4, TUChMEHHBIX
XapaKTePUCTHKH
. paboT u T.1L.), — 1abopaTopHbIe
CHHXPOHHBIX JIBUT'aTEINCH. HPEAyCMOTPOHHBIX | paGoTs:
Cnoco6s1 mycka C/I. . ’
yexa Gl 035 (0,25 [05 [144 |padoucit ~ recTHpoBane;
PeakTUBHBIC CHHXPOHHBIC N
MPOTPaMMOi — KOHTPOJIbHbBIC
IBHUTaTeNny. PerynupoBanue
. JICIUTUIAHEI, paboTHI.
PEaKTUBHOW MOUIHOCTH.
CaMmocrosTensHoe
CuHXpOHHEIE .
U3ydcHHe yueOHOH 1
KOMITIEHCATOPBHI.
HaY4HO
JIATEPaTypHL.
HWroro no pazneny 0,85 0,75 |1 28,4
7. KypcoBoii mpoekT
7.1 KypcoBoii mpoekT
"Pacuer mapameTpoB u Brimonunenne [IpoBepka
XapaKTEepPUCTUK 3 17 WHAWBUIYAJIBHOTO  |BBIMOJHEHUS U
TpaHcHOopMaTOpOB U 3agaHus cobecenoBaHme
aNeKTpoBUrarenei”
Hroro no pazneny 17
8. NogroroBka u caaya SK3aMeHa
8.1 TloaroToBka u crava 3
JK3aMeHa
Hroro mo pazneny
Hroro 3a cemectp 4 4 6 220,9 SK3aMEH,3a4éT,KII
KYpCOBOM MPOEKT
Wroro no aucuurninze 4 4 6 220,9 P P ’

3a4€T, DK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

JIaGopatopHbie paboThl MPOBOIATCS Ha YHHBEpCAJIbHOM JlabopaTopHOM cTeHae. [lpu
3TOM (POPMUPYIOTCSI HABBIKM COOPKU U Pa300PKHU cXeM, pabOoThl ¢ U3MEPUTENBLHOI anmaparypou,
OIICHKU pe3ynbTaToB u3MepeHuil. [lo pe3ynbTaTam BBIIOJHEHHOW JIA00OpAaTOPHOM pPaOOTHI
MPOBOASTCS. HEOOXOIMMBIE PACUeThI, CTPOSITCS TpadUKH U JeNIAl0TCS BBIBOIBL.

CamocrosiTenbHast pad0oTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MOATOTOBKU JIOMAIIHUX
3alaHUi, TIPU PELICHHUU 3aJa4 U BOIPOCOB KYPCOBOIO IMPOEKTUPOBAHUS HA MPAKTUYECKUX
3aHSTHSIX, IPU IOJITOTOBKE K KOHTPOJIbHBIM pab0TaM U UTOTOBOI aTTECTALIUH.

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

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

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

a) OcHOBHas JIUTEpaTypa:

1. Emudanos, A. I1. Dnektpudeckue mammubl: yueOnuk / A. Il. Enudanos, I'. A.
Emudanos. — Cankr-IlerepOypr: Jlanp, 2021. — 300 c. — ISBN 978-5-8114-2637-9. — Tekcr:
SIIEKTPOHHBIH // Jlanb: 3JIEKTPOHHO-OMOINOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/167448 (mata oOpamienus:: 14.05.2021). — Pexxum moctyma: s
aBTOPU3. OJIb30BATENIEH

2. NBanoB-Cmonenckuit A.B., Dnexrtpuueckue Mmammubel. B naByx Tomax. Tom 1
[DnexTpoHHBIH pecype]: yueOHUK it By30B. / IBanoB-CMouteHckuit A.B. - M.: 3aarenbckuii
IOM MD5U, 2017. - ISBN 978-5-383-01222-2 - Pexxum J0CTyna:
http://www.studentlibrary.ru/book/ISBN9785383012222.html

0) lonoJiHMTE ILHASA JIUTEpaTypa:

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

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

B) MeToauyeckue ykazaHus:
Honos, A. A. DiekTpruecKre MaITuHbI: 3aJaYHUK: yaeOHoe mocodue / A. A.



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

r) [IporpammHoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenmne

HanmenoBanmne .

1o Ne norosopa CpoK JIeicTBUS JTUIEH3UU
MS Office 2007 |\ 135 1 17.09.2007 GeccpouHo
Professional
7Zip CcBOOOTHO 0eccpouHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBanwue xypca CchlUIKa

DNEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.'. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

denepanbHOe rOCyIapCTBEHHOE
oromkeTHOE yupexaenne «DPenepansubiii|URL: http://www1l.fips.ru/
HUHCTUTYT OPOMBIIIICHHON

Mngopmaunonnas cucrema - Exuroc URL.: http://window.edu.ru/
OKHO JIoCTyna K HWHGOOPMAIMOHHBIM

[TouckoBas cucrema Akamemus Google
(Google Scholar)
HanmmnonanpHas
HHGOPMAIIMOHHO-aHATIUTHYCCKAS URL.: https://elibrary.ru/project_risc.asp
cucteMa — Poccuiickuii MHACKC HAYYHOTO
OnexTpoHHass  0a3a  HEPUOAMYECKUX
uzaanuii East View Information Services,
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTIHHBI (MOILYJIs1)

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

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKITIOUAET:

MarepuanbHO-TEXHHUECKOE 0OeclieueHue AUCUUIUINHBI BKITIOUAET:

YyeOHast ayauTopusl JUIsl MPOBEICHUS 3aHATHUH JIEKIMOHHOTO THma ayn.123, 227.
MynbTuMeuiiHBIE CpEICTBA XpaHEHMs, MepeJadyd U IMpeacTaBieHuss nHpopmanuu ayna. 227.
VYyeOHass aynuTopus [Uisl NPOBEACHUS JAOOPATOPHOIO MpakTUKyMa C YHUBEPCAIbHBIMU
71a00paTOPHBIMU CTEHAAMH, ay.227.

[Tomenienune aysi caMOCTOSTENHLHON paboTh! [lepconanbHbIe KOMIIBIOTEPHI € TakeToM MS
Office, BbIxo710M B IHTEpHET M C IOCTYIIOM B JIEKTPOHHYO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpPCUTETA



Hpuioxkenne 1 «YueOHO-MeTOAUYECKOE 00ecIeYeHHEe CAMOCTOSITEIbHOH PadoThI
00y4aAr N XCSD)

[To nucnumuinHe «QIEKTPUYECKUE MALIUHBD) IPEAYCMOTPEHA ayJUTOPHAsl U BHEAYAUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AynutopHas caMOCTOSITeNIbHAsl paboTa CTYJAEHTOB Ha MPAKTUYECKUX 3aHATUSAX OCYIIECTBIISETCS
II0Jl KOHTPOJIEM IPENOJaBaTelsl B BUJIE PEIICHUS 3a7a4 U BBIIIOJHEHUS YIPaKHEHUH, KOTOPbIE
OIIpEECIIAET IPENOAaBaTeNb s CTYACHTA.

BHueaynutopHass camoctosiTenbHas padoTa CTYACHTOB OCYIIECTBIISICTCS B BHJE UYTCHHUS C
npopaboTkoil  MmaTepuana, oQopmIIeHHs JIa0OpaTOpHBIX pabOT ¢  KOHCYJbTallUsIMU
nperno/iaBaTess.

AyIuTopHas KOHTPOJbHAs paboTa MpeAcTaBisieT cO00H pyOeKHBIM KOHTPOIb MO H3y4aeMbIM
T€MaM JUCUUIUIMHBI U MPOXOIUT B BHJIE TECTHMPOBAHUS C IPOBEIEHHEM COOECeAOBaHHUM IO
OTZIEJIBHBIM BOIIPOCAaM TE€CTOBBIX 3a1a4.

IIpumepHOe conep:KaHNe TECTOB:

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




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

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

4). O6MOTKA BO30YKICHHSI ITEPErPEETCS.

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

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

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

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

Ko}

K‘"‘\_\_\_\

g 4

3
2
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N

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

3). Xapakrepucruka 3. 4). XapakTtepuctuka 4.




Kakas xapakTepucTHKAa NPUHANJIEKUT ABUTATEII0 IOCTOSTHHOTO TOKA,
CMEIIAHHOT0 BO30YyKIeHUus?

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

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

Kakoe ypaBHeHHe cOOTBETCTBYeT padoTe 3JIeKTPUYECKOH MAIIMHBI B
reHepaTOPHOM pexume?

1) U=xdo - Es
2) U=kdo + IsRs
3) IsRas=Es+U
4) U=xdo — IsRa

Kakyio MmomHoCTDh (MpUOIN3NTENBbHO) NOTPeOIsieT U3 ceTH ABUraTe/lb
NMOCTOSIHHOI'0 TOKA, €CJIM MOMEHT Ha BaJy aBurarens pased M = 300/x Hwm,
HanpsikeHue nurawmei cetu 220 B, ckopocts Bpamenus pasaa 1000 06/mumn,
a Knja cocrasJsier 1 = 95%.

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

10

Kakoe ypaBHeHHe cOOTBeTCTBYeT padoTe 3JIeKTPUYeCKOH MAIIMHBI B
ABUIATeJIbHOM pekume?

1) U=x®dw — Es
2) U=xk®Do + IsRs
3) IsRs=Es+U

4) U =kdw — IsRs




Bri0epuTe npaBuJibHOE onpeae/ieHHe HA3HAYEHNSI KOMIIEHCAMOHHOM

1114 00mMoTKH (KO) MalIMHBI MOCTOSAHHOTO TOKA.

1) KO pa3melieHa Ha IIaBHBIX MOJKOCAX MAIIMHBI U CIIY)KUT JUJIS YIIYUIICHUS
YCIIOBUM KOMMYTALIMH.

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

3) KO pa3meriaercs B ma3ax OCHOBHBIX IOJIOCOB MAIMHBI U CIYKUT IS
YCTPAHEHUS PEAKLUHU IKOPS MAILUHBI.

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

12
3 IIpu kakoii cxeMe mUTAaHUSA 00MOTKH BO30Y:KIeHUSA 00ecTIeYnBACTCHA

MaKCHUMAJIbHasI NEeperpy3ovyHas CIIOCOOHOCTH ABUTATEJIA MMOCTOAHHOI'O TOKA?

1) Tlpu napayiebHOM BO30YXKICHHH.

2) Tlpu He3aBUCUMOM BO30YXICHUU.

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

IIpumepHoe comep:kanue 3aJaHUH ISl BBINOJHEHHSI B PAMKAX CAMOCTOATEIbHOM padoThI

IIporpaMmma padoThbl M MCXOAHBIE JIAHHbIE

st nBUTaTeNs mocTostHHOTO Toka HezaBucumoro Bo30yxaenus (1T HB) tpedyercs:
- B COOTBETCTBUU C BapUaHTOM (Tabnuia 1) BeIMUCAaTh TEXHUYECKUE TAHHBIC JBUTATEI;
- MPOBECTU HEOOXOIUMBIE PACUEThI, MOCTPOUTH CKOPOCTHBIE U MEXaHUUECKHE XapPaKTEPUCTUKHU
nsuratens, oueHutb KIIJI u npyrue nokasartenu peryiampoBaHHUs.

3aganue 1.

1. Paccuntarh M NOCTPOUTH E€CTECTBEHHBIE CKOPOCTHYI0 M MEXAHMUYECKYIO XAPAKTEPUCTUKH
nsurarens w = f(I,), w = f(M).

2. PaccunTaTh U OCTPOUTH Ha OJJHOM TpauKe C €CTECTBEHHON XapaKTEepUCTHUKON peocTaTHbIE,
CKOpPOCTHBIE U MEXaHUUYECKHE XapaKTEPUCTHKH MPH 100aBOYHOM CONPOTUBICHUH SIKOPHOU LENH
nsurarens R, = 0,3R,, 0,5R,, 0,7R,, 1R,,. Bennunna R, onpenensercs no popmyne R,=U, /1.
3. Onpenenuth AUANa3oH PETyIUPOBAaHUS CKOPOCTH MPU PEOCTATHOM CIIOCOOE peryianpoBaHus,
TNPUHSB JOMYCTHMbIE KOJIeOaHNs MOMEeHTa cTaTudeckoro AM o, = (0,5 + 1)M,,.

4. Omnpenenuts kodd¢uuuent mnonesnoro aevcrus (KIIJA) nsuratens mnpu paborte Ha
€CTeCTBEHHOM M PEOCTAaTHBIX XapaKTEepUCTHKaX, IPH OSTOM HEOOXOJUMO  paccUMTaTh
AIIEKTPUUYECKYIO MOIIHOCTb, 3a0upaeMyio ABHraTeneM u3 cetu P, = P;, 3JIeKTpOMarHuTHYIO
MOIIHOCTH P,,,, M0JIe3HYI0 MOIIHOCThL P,, motepu u KII/I.

oM>

3ananue 2.

1. Ha ogHOM rpaduke MOCTPOUTH €CTECTBEHHYIO XapaKTEPUCTUKY, a TAKIKE XapaKTEPUCTUKH MIPH
pa3iuuHbIX 3HaYeHusx Hanpsokenus U = 0.8Uy, 0,6U,, 0,4U,, 0,2U,,.

2. Ompenenuts koddunuent monesHoro naevictBus (KII) nBuratenss mpu pabore Ha
€CTECTBEHHONW M XapaKTePUCTHKAX MPH Pa3TUYHBIX HAMPSDKEHUSAX, MPH 3TOM HEOOXOAUMO



paccuuTaTh AJIEKTPUYECKYI0 MOIIHOCTb, 3a0upaeMyro JBurareiem u3 cetu P, =P; ,
3JIEKTPOMArHUTHYIO MOIIMHOCTh P,,,, moje3nyto momHocTs P,, motepu u KIIJ[ mpu pabote ¢
YCTaHOBUBIIEHCS CKOPOCTHIO.

3aganue 3.

1. PaccuuTtarh ¥ MOCTPOUTH HA OTHOM IrpadHKe C €CTECTBEHHOM XapaKTePUCTHUKON CKOPOCTHBIE U
MexaHH4YeCcKue XapakTepuctuku @ = f(I;), w = f(M) mis 1ByX 3HaYEHHUIT MATHUTHOTO TIOTOKA
® =0,6679,, 0,50,

2. Ompenenuts ko3¢ ¢unuent mnoneznoro aedcrsus (KIIJ]) nsuratenss mpu pabore Ha
€CTECTBEHHONW M XapaKTepUCTHKAX MPH Pa3IUYHBIX HAMPSDKEHUSAX, NMPH 3TOM HEOOXOAUMO
paccuuTaTh AJIEKTPUYECKYI0 MOIIHOCTb, 3a0HpaeMyr0 JBurarenem wu3 cetu P, =P; ,
3JIEKTPOMArHUTHYIO MOIIHOCTH P,,,, mojie3nyto momHocTs P,, motepu u KIIJ[ mpu pabote ¢
YCTaHOBUBIIEHCS CKOPOCTHIO.

MeToauuecKkue YKa3zaHusl 1 paCu€THbIC (l)OpMy.]'lbl:

o o Uy IH'(Rﬂ"'RA) Uy
1. ypaBHeHI/Iﬂ CKOPOCTHOU U MCXAHUYCCKOU XAPAKTCPUCTUKN W =————_ —, W = — —
KOy IO KOy
MH-(Rﬂ+RA)
(xdy)?

2. Benmnuuna onpenensercs Mpy UCIOJIb30BAaHUN JaHHBIX HOMUHAIBHOTO peXuMa KD, =
Uu—1I,Rsg0°C.

-

wy

3. MoMeHT 2JIeKTpoMaruuTHeii: M, = k®I,,.
TNy
E.

5. CKOpOCTh UACANBHOIO XOJIOCTOIO X0Ja: Wy =

4. HomuHanbHas yrioBasi 4acToTa: Wy =

H .

KD,

6. HomuHanbHAasE MONIHOCTH MOJBOJMMAs K SKOPIO JBUTATENS W3 CETH ONPEICISCTCS 10
dopmymne: Py, = U, L

7. HomuHansHas MOIITHOCTH HA Bally ABUTarens (monesHas): Py, = M, w,,.

Pay

8. KoaddurmeHT none3Horo qedcTBus 1 =
1H

Tabnuua 1.
TexHuueckue TaHHbIE IBUTATEINS TOCTOSIHHOTO TOKAa HE3aBUCHUMOTI0 BO30YKICHUS
(o BapMaHTaM 3aJjaHus)

Bapuant | Tun P,xBt | U,B [I,A |n, v | Nyaxes KIIA, R,, OM Rim | Ry ,|JmB KIM®
06/MuH | 06/MuH | % OM OM
1 151 3,2 220 18,3 1000 2000 75,5 0,775 0,276 168 0,125
2 I151 6,0 220 33,2 1500 2000 82,0 0,34 0,132 132 0,125
3 I152 4,5 220 25,2 1000 2000 81,0 0,432 0,2 184 0,1
4 152 8,0 220 43,5 1500 2000 84,0 0,185 0,084 156 0,1
5 161 11,0 220 59,5 1500 2000 84,0 0,135 0,085 133 0,14
6 1162 14,0 220 73,5 1500 2000 86,5 0,087 0,04 116 0,16
7 71 10,0 220 63 1000 2000 79,5 0,224 0,075 85 0,35
8 1172 12,5 220 78 1000 2000 81,0 0,172 0,066 105 04
9 1181 19,0 220 105 1000 2000 82,0 0,11 0,0346 | 96,2 0,675
10 182 24,0 220 133 1000 2000 85,5 0,081 0,032 79,2 0,775
1 191 25,0 220 136 750 1500 83,5 0,075 0,028 44 1,475




12 1192 32,0 220 169 750 1500 86,0 0,04 0,017 31,8 1,75
13 11101 42,0 220 190 750 1500 86,0 0,036 0,013 37,8 2,575
14 11102 55,0 220 286 750 1500 87,5 0,023 0,0086 | 32,5 3
15 i1 75,0 220 387 750 1500 88,0 0,017 0,007 28,0 5,1
16 Imi11 | 100,0 220 511 1000 1500 89,0 0,011 0,0047 | 28,0 5,1

Bapuaut Tun P,xBr | U,B | [,A | N, v | Nyaxer KIIA, R,, Om Rim | Ry ,|Jms KrM

06/Mus | 00/mun | % Om Om

17 mi2 | 85,0 220 436 750 2000 88,5 0,014 0,0054 | 24,0 | 5,75

18 m12 | 125,0 220 632 1000 1500 90,0 0,007 0,003 24,0 | 5,75

19 12 |36 220 22,5 | 1140 2000 90,0 1,13 0,5 26,0 | 0,05

20 22 | 46 220 26 1150 1200 90,0 0,37 0,196 141 0,15

21 31 6,8 220 37 880 1200 90,0 0,325 0,093 120 0,3

22 32 195 220 51 800 1200 90,0 0,2 0,08 94 0,42

23 41 13,0 220 69,5 | 720 1200 90,0 0,11 0,051 70 0,8

24 J806 | 16,0 220 84,0 | 710 1500 90,0 0,068 0,041 65 2,1

25 J808 | 22,0 440 53,0 | 630 1500 90,0 0,114 0,074 444 | 3,8

26 J810 | 29,0 440 74,0 | 600 1500 90,0 0,094 0,045 46,2 | 6,1

27 J812 | 36,0 440 92,0 | 570 1500 90,0 0,65 0,034 344 |92

28 J814 | 55,0 440 138,0 | 560 1500 90,0 0,033 0,019 34

29 J816 | 70,0 440 175,0 | 540 1500 90,0 0,022 0,013 26,4 | 16,3

MpumevaHume: ConpoTHBiieHue OOMOTOK B JIBUTATENIC JaHbl i Temneparypsl 20° C.

Ilpu mpoBeieHnn pacueToB paboyee CONPOTUBIEHUE OOMOTOK MPUHUMAETCS JUISL  Loyp op = 80°C:

wsoe = 1:24 - (

R

JlabopaTropHbie padoThI:
JlaGopaTtopHnas pabota Nel
«HccnenoBanue reHepaTopoB MOCTOSHHOTO TOKa»
JlabopaTtopHnast pabota Ne2
«HccnenoBanue 37€KTPOMEXaHUYECKUX CBOMCTB M XapaKTEPUCTHK JIBUTATENeH
MOCTOSTHHOTO TOKA MOCIIEIOBATEIHHOTO M MAPAJLIEIIEHOTO BO30YKICHHSI»
JlaGopatopHas pabota Ne3
«HccnenoBanue ogHo(azHoro TpanchopmaTopar
JlaGopatopHas pabota Ned
«[TapannenbHas padoTa Tpex(da3zHbIX TpaHCHOPMATOPOBY
JlaGopatopHas pabota Ne5

((OHPGHGHCHI/IC mapaMETpPOB CXEMbI 3aMCIICHHA ACUHXPOHHOI'O JABUTATCIISA»

JlaGopatopHast pabota Ne6

«MccnenoBanue 3J1EKTPOMEXaHUUYECKUX CBOMCTB U XapaKTEPUCTUK aCUHXPOHHOTO

Taz00c

JBUTATETIS] C KOPOTKO3aMKHYTBIM POTOPOM)
JlaGopaTtopnas pabota Ne7

«HccnenoBanue QJICKTPOMCXaHUYCCKUX CBOICTB U XAPaKTCPUCTHUK ACUHXPOHHOTO

JIBUTATENS C (Pa3HBIM POTOPOMY
JlaGopatopHas padota Ne8

«MccnenoBanue Tpex(pa3zHOro CHHXPOHHOTO JIBUTATENs»

+ rﬂ“zo"c)




Ipuioxkenne 2 «OueHOYHBbIE CPEACTBA 1JIsl IPOBEEHUS MPOMEKYTOYHOM aTTeCTAMID)

a) [lnanupyemble pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeACTBA JISl IPOBeIeHHs
MPOMEKYTOYHOM aTTeCTALMHU:

Kon
AHIAKA
TOpa

Muaukarop
JIOCTHKECHU
o
KOMTIETEHII
uu

O1eHOYHBIC CPeICTBa

OIIK -4: CriocoOeH HCITONIb30BaTh METOIBI aHATN3a U MOJICTUPOBAHMS DJICKTPUICCKUX TICTICH 1

QJICKTPUYCCKUX MAllIH

OIIK-4.
1

CriocobeH
OLICHHBATh
apaMeTpbl
HOpMaJibH
BIX U
aBapUIHBIX
pEKUMOB
AJIEKTpUYE
CKHX
erneu u
MaIlINH C
HCIIOJIB30B
aHHuEM
METOJIOB
aHaau3a u
MOJIETIUPOB
aHus

10.

11.

12.

13.

14.

15.
16.
17.

[ 351eKTpUYecKor LenHu, CoAepKallel UaeaaIn3upOBaHHbIC
anemenTsl R, L, C 3anucats nuddepennmanbubie ypaBHEHUS
AIIEKTPUYECKOTO COCTOSHUS.

Pemuts 3anannyio cucreMmy nud@epeHuanbHbIX ypaBHEHUN
KJIACCUYECKUM METOJIOM.
JuddepeHunanbubie ypaBHEHUS AIEKTPUUECKOTO COCTOSHUS LU
MIPEJICTAaBUTh B ONEpaTOpHOU (hopme.
Jns1 351eKTpUUecKOU LIeTH IEPEMEHHOI0 TOKa 3alucaTh YPaBHEHUS
B KOMILJIEKCHOM (popMme.
1o 3HaueHusAM BElIECTBEHHOM U MHUMOW YaCTH KOMIUJIEKCHOI'O
quCIla ONPEAETUTh AMILTUTYY U (a3y KOMIUIEKCHOIO YHCIa.
Jns1 cxembl 3aMelleHUs] IBUTaTeNsl IOCTOSIHHOTO TOKA 3aIucaTh
YpaBHEHHUE IEKTPUUYECKOTO COCTOSHUS SKOPHOU LENH U LIENU
BO30YXJICHHS.
[TpuBecTu KpaTkoe ONMcaHue MPUHIUIA padOThl MATMHBI
MTOCTOSIHHOTO TOKa B TEHEPATOPHOM U JABUTATEIIbHOM PEXHMaXx.
3anucarh ypaBHEHUS AJIs SKOPHOM IIeNH reHepaTopa MOCTOSIHHOTO
TOKa.
[IpuBennuTe OCHOBHBIE XapaKTEPUCTUKU T'€HEPATOPa MOCTOSHHOTO
TOKa MPH Pa3InYHbIX CIOCO0axX BO30YKICHHUS.
3anucarh ypaBHEHUS AJis SKOPHOW LENH JIBUraTellsl OCTOSHHOTO
TOKa.
Jnst eneit nepBUYHON M BTOPUYHON 0OMOTOK TpaHchopmaropa
3alACaTh ypaBHEHUS. DJIEKTPUUECKOTO COCTOSIHUS C
MCIOJIb30BaHNEM CUMBOJIMYECKOI0 METO/Ia pacyeTa Lemnek.
CHHYCOUIATLHOTO TOKa (METOAOM KOMIUIEKCHBIX aMILIUTY/I).
[TpuBenuTe KpaTKoe OMMCAHUE MPUHIIMIIA PAOOTHI ACHHXPOHHOTO
JIBUTATENSI.
Jnst craTopHOM M pOTOPHOM LIeNEN aCHHXPOHHOTO JIBUTATEIIS
3anucaTh ypaBHEHHUS. SJIEKTPOMArHUTHOTO COCTOSIHUS B
KOMILIEKCHOU (opMme.
st omHO(a3HOTO TIBYyXOOMOTOYHOIO TpaHC(POpMAaTOpa MOCTPOUTH
BEKTOPHYIO AHarpammy.
[TpuBecTH cxemy 3aMelieHHs TpaHchopMmaTopa.
[TpuBecTu cxemy 3aMelIeHHUs] ACHHXPOHHOTO JIBUTATEJIS.
IIpuBecTy ypaBHEHUSI CKOPOCTHOW U MEXaHUYECKON
XapaKTEPUCTHUKHU.
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18. 3anucarp ypaBHeHUs OanaHca MOITHOCTH JBUTATEIIS IOCTOSIHHOTO
TOKa.

19. 3anucarp ypaBHeHHE OaaHCa MOITHOCTH aCHHXPOHHOTO
IIBUTATEIIS.

20. ITocTpouTh MEXaHUYECKHE XaPAKTEPUCTHKHU JBUTATEIIS
IIOCTOSIHHOT'O TOKA.

21. TTocTpouTh MEXaHUYECKUE XaPAKTEPUCTUKUA ACHHXPOHHOTO
IIBUTATEIIS.

22. ITpuBeauTe KpaTKOe OMMCAHUE KOHCTPYKIIMH M TIPUHIIAIIA paOOThHI
CHHXPOHHOM MAILIUHBI.

23. IlpuBecTH yriiOBbI€ XapaKTEPUCTUKU CUHXPOHHOM MalTUHBI.

24. TIpuBecTy OCHOBHBIC XapaKTEPUCTHKH CHHXPOHHOTO TeHepaTopa.

25. PaGoTa Haj TecTaMu IO OCHOBHBIM TeéMaM Kypca (MalluHbI
MOCTOSTHHOTO TOKA, TPaHC(HOPMATOPBI, ACHHXPOHHBIC IBUTATEIH,
CHHXPOHHBIE MAIIINHBI).

3HaTh: YCTPOICTBO, MPUHILIUII ACHCTBUS U OCHOBHBIE XapaKTEPUCTHKU

QJICKTPHUYCCKUX MaAlllHH. MeToabl U CXEMBI JJIs OIIpCACIICHUSA PA3JIMIHBIX
mapaMETpOB SJICKTPUUCCKUX MAIIIUH. Bnusuue namenenus Pa3INIHBIX
napaMeTpOB Ha XAPAKTCPUCTHUKHU IJICKTPUICCKUX MalllH

KypcoBoii npoekTt: «Pacuer xapakTepucTHK TpaHCcHOPpMATOPOB U
JIeKTPUYECKUX ABUTATEIEi

[TpoBoasTCS pacueTsl XapakTepUCTUK TPaHC(HOPMATOPOB U IBUTATENEH MO
NacrnopTHHIM JAaHHBIM. O0yyaromuecs: 1eMOHCTPUPYIOT METOTUKU
MIPOBEJICHUS PACYETOB U OLIEHKH BIIMSHUS PA3JIMYHBIX IApAMETPOB Ha
AKCILTyaTal[MOHHbIE XapaKTePUCTUKHU ABUTATENEeH U TpaHC(HOPMATOPOB.

3aoanue Nel: Pacuem xapakmepucmux 06uzameisi HOCMOAHI020

mokKa

I[BI/IF&TGJ'IB MOCTOAHHOI'O TOKAa NapajICJIbHOIO
B036Y)KI[€HI/15[ HUMECT CICAYIOIMUEC NTaHHBIC.

HOM U HOM I HOM nHO,W R}n{ ROB 77
Howmep
BapHaHTa
kBt B A O6/Muu | Owm Om %
rae P, - HOMHHaIbHAs MOUIHOCTb JABUIATENIs;
U,, - HOMHHAJIbHOE HANPSKEHHE;

| - HOMUHAJIbHBIHN TOK, TOTPeOIsSEMBIN U3 CETH;

HOM

n - HOMHHAaJIbHAs 4aCTOTa BpAallICHUS;

HOM

R - COIIPOTHUBJICHUC 00MOTOK AKOpss W JOIOJIHUTCIIbHBIX

Ay
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nositocoB ipu 20°C;
R - COIPOTHBIICHUE 0OOMOTKH BO30YxaeHus mpu 20°C.

o8

[To maHHBIM CBOETO BapHaHTa, B3ATHIM U3 Ta0i.1 mpuioxeHus,

HE00XO0/IMMO BBITIOJIHUTH CIETYIOIIEe.

1. HavepTuTh 5JEKTPHYECKYI0 CXEMY BKJIIOUCHHS JBUTATEI
napajieIbkHOTO BO30YKJICHHS U yKa3aTh Ha HEH TOK SKOPS U TOK
BO30YKICHHS.

2. OmpenenuTb HOMHHAIBHBIA TOK BO30YXICHHS M HOMHHAIBHBIN
TOK SIKOPSI.

3. OnpenenuTh HOMHUHAIBHBI MOMEHT Ha BAJTy IBUTATEIIS.

4.. Paccumrath W moOCTpoMTh Ha onxHOM Trpaduke = f(M)

CCTCCTBCHHYIO u Tpu HCKYCCTBCHHBIC MEXaHHUYECCKHUEC

XapaKTCPHUCTUKHU,

4.1.1lpu COMPOTHUBIEHUU PETYIUPOBOYHOTO peocTara B IEMH SKOPS
Rg = 5R}l ' U = UHOM CD = @HOM "

4.2 .llpn nonmwkennoMm Hanpsokenuu Ha sxope U =006U, , R, =0,
o=

4.3.IIpu ocnabieHHOM MarHuTtHoM moroke @ =080,  , U=U_
R, =0

5. OmpenenuTh NPOLIEHTHOE H3MEHEHHWE CKOpPOCTH BpaLICHUS s
Ka)KJI0M XapaKTEpPUCTUKU U THANA30H PEryJINpPOBaHUs IIPU

M = M HOM
6. PaccunraTh CONPOTHUBIIEHUE ITyCKOBOTO PeOCcTaTa MpH ITycKe
msurarensc |, =21, .

7. OnpeaenuTb TOK SKOPS, KOTOPBIH ObLT Obl MPH HEMNOCPEICTBEHHOM
BKJIIOUEHUU JIBUTaTellsl B CETh, €r0 KpPaTHOCTh II0 OTHOUICHHIO K
HOMMHAJIPHOMY 3HAa4€HUI0 U CJAeNaTh BBIBOJABI ISl BO3MOXKHOCTHU
MIPAKTUYECKOI0 MPUMEHEHHUs JaHHOT O criocoba mycka.

8 .OnpenenuTs BEIUYMHY CONPOTUBICHHS JUHAMHUYECKOTO TOPMOXKECHMS
R,, px TopmMo3HOM TOKe sikops |, =15l TopMo3HOMY pEXUMY

NpEIUIECTBYET PEKHUM JIBUraTells C HOMHHAJIbHOW HAarpy3kol u

HOMHHAJIbHON 4aCTOTOM BpallleHUs.

9.OmnpeaenuTh MOJIHBIE MOTEPU MOIIHOCTH B JBHUraTeie Nnpu padboTre B

HOMHUHAJIbHOM PEKUME.

10.HUccnenosarp, kak uamensercs KIIJ{ aurarens, pabGoraromiero npu

HOMHUHAJIBHOM HAarpy3ke, Ha PEOCTaTHOM XapaKTEpHUCTHKE, IpH

noHmxeHHoM Ha 40% HanpsbkeHuu, ocnabieHHoM Ha 20% MarHUTHOM

MOTOKE B CPaBHEHWU C HOMHUHaIbHbIM 3HaueHueM KIIJI, ykazaHHbIM B

[IaCIOpPTE JIBUTATENs

11.0OmnpenenuTh NOJHBIE MOTEPU MOILIHOCTU B JBUTaTesne Npu padore B
HOMMHAJIBHOM PEXXHME.

agm Hom *
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12 .HUccnenoBath, kak usmensiercss KIIJ murarens, paboraromiero mpu
HOMUHAJIBHOM Harpy3ke, Ha pEOCTaTHOM XapaKTEPUCTHKE, IpU
noHwkeHHoM Ha 40% HanpspkeHuu, ociiadieHHoM Ha 20% MarHUTHOM
MOTOKE B CPAaBHEHMHU C HOMUHAJIbHBIM 3HaueHueM KII/I, ykazaHHbIM B
[acropTe JABUraTes

3aganue Ne2.: Pacuer xapakrepucTuk Tpancdopmaropa

Tpexdaznblii TpaHchOpMaTOP UMEET CIEIYIOIIHE

JIaHHBIE.
Home | Tun S, P, | P. U, I, |Cxema
p Tpachopm | B4 U, | U, | xBm xBnm % | % | coenume
Bapua | atopa «B | kB HUA U
HTa rpymmna
rae S, - HOMHMHalIbHAas MOLIHOCTb TPaHC(HOPMATOpPa;
U,,,, - HOMHHAJIBLHOE JIMHENHOE HANIPSKEHHE NIEPBUYHON
0OMOTKH;
U,,,, - HOMHHAJILHOE JHMHEHHOE HaNpsHKEHHE BTOPUYHOM
0OMOTKH;
P, - MOIIHOCTH OTEPH XOIOCTOrO X0/1a;
P, -MOIIHOCTb MOTEPh KOPOTKOTO 3aMbIKAHHS;
U, - HampskeHHE KOPOTKOTO 3aMblKaHMS B  IIPOLIEHTaX

OTHOCHUTCIIBHO q)aSHOI‘O HaIIPS?KCHU A HepBHqHOﬁ O6MOTKI/I;
| - TOK X01oCTOrO XO0Ja B IMPOICHTAaX OT HOMUHAJIBHOT'O (I)a3HOl"0

K

TOKa MEePBUYHON, OOMOTKH.
[Io naHHBIM CBOEro BapuaHTa, B3SITHIM U3 Tabu.l mpunoxeHus
METOJIMYECKOTr0 MOCOOMS, HEOOXOAUMO BBIITOJIHUTH CIIETYIOIIEe

1. HauepTuth DJEKTPUUYECKYID CXEMY COEIUHEHHS OOMOTOK
TpaHchopMmaropa, yka3aTh Ha Hel TMHEHHBIE U (pa3HbIe HANIPSKEHUS
Y TOKH, IPUBECTH COOTHOILIEHUS MEXy HUMH.

2 . Onpenenurs:

2.1. HomunanbHble (a3HbIEe HANpsHKEHUs TEPBUYHOW W BTOPUIHOMN
0OMOTOK.

2.2. KoaddumueHT Tpanchopmarim.
2.3. HomuHanbHbIC THHENHHbIE U (Da3HbIC TOKH IEPBUYHON U
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BTOPUYHON OOMOTOK,
2.4. V3menenne HanpspkeHns AU, Ha 3a)XxuMax BTOPUYHONH OOMOTKH
TpaHcopmaTopa Mpu Harpys3kax, paBHbIX:
= 0; 0,2; 0,4; 0,6; 0,8; 1,0 u COS P2=0.38. [TocTpouTh BHEUIHIOKO
XapaKTepUCTHKY TpaHchopmaropa.
2.5. KoaddumuenT nose3Horo nelcTus 1 TpanchopmaTopa mpu

aKTUBHO-UHJYKTUBHOM Harpyske C COS ¢, =0,8 ¥ IIp1 Harpy3kax,
pasueix: § = 0; 0,05; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0. ITocTpouth
XapaKTepucTuKy 71 = f(4)
2.6. Harpysky, pu kotopoii KI1/] Tpancopmaropa nmeer Hanbosibiee
3HaueHue, u 3to 3Hauenue KII/I.

ITonyaennsie 3nauenus KI1/{, nsmenenns nanpsoxkenust AU, u

HAIPSDKEHUS Ha 32)KMMaxX BTOPUIHONH OOMOTKH TpaHCopMaTopa cleayeT
CBECTHU B TAOJUILY.

Ui AU, U,

% kB kB

3. O0bsicHUTE, BO3MOXKHO JIM IPUCOEIMHEHUE K 32)KMMaM BTOPUYHOI
00MOTKHM 3a7jaHHOTO Bam TpanchopmaTropa HeCUMMETPUYHOM Harpy3Ku?

4. O0bsicHuTe cMbICT OHTHS "['pymna coequHeHUsI OOMOTOK'" U €ro
ycioBHOe 00o3HaueHue B Bamem Bapuanre.

HccnenoBarenbckas 4acTb

5. BIACHUTH BIUSTHUE U3MEHEHUS YMcila BUTKOB MEPBUYHON OOMOTKH
MOHMIKAIOLIEro TpaHchopMaTopa IpyU HEM3MEHHOM NEPBUYHOM

HanpspkeHnn U, Ha xoaddununent tpanchopmauy N 1 HanpsHKeHUe
U, nHa3axuMax Bropuunoit oOMOTKH.
6.MccnenoBaTh BIUSHUE XapaKTepa Harpy3Ku noTpedureneit Ha
U3MEHEHHE BTOPUYHOTO HaNpsbKeHUs TpaHchopmaropa npu CoS @, = |
(axTHBHas Harpy3ka) U COS¢, = 0,6 (akKTUBHO-MHIYKTHBHAs HAarpy3Ka).
[To mony4eHHbIM pe3ynbTaTaM MOCTPOUTH BHEUTHHE XapaKTePUCTUKU
Ha OJIHOM TpadyiKe C XapaKTePHCTHKOW, COOTBETCTBYIoIeH COS ¢, =0,8.
7. BBISICHUTB, KaK M3MEHSTCS BTOpUYHOE Hanpsokenne U, u Tok
xonocroro xona |, ecnu nepBuuHyr0 0OMOTKY TpaHC(OpPMATOpa BMECTO

"TpeyroyibHUKA" COeTUHUTD "3Be301" (M1 BMecTO" 3Be3/1b1" B
"TpeyroiabHuK”)?

3aganue Ne3: Pacuer M HccaeI0BaHNE XAPAKTEPUCTHK ACHHXPOHHOI0
IBUTATEJISA.
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TpexdasHplii aCHHXPOHHBIM JBUTATEIh C KOPOTKO3aMKHYTHIM
pOTOpOM, MACHOPTHBIMH  JAHHBIMHU, [PHUBSACHHBIMH B  Tabm.3,
MOAKIIOYaeTCsl K Tpex(a3HOH ceTH NEPEeMEHHOro0 TOKa C JIMHCWHBIM
HanpspkeHueM 220 B g HeuerHbix BapuaHTtoB U 380 B s yeTHbIx
BapuaHTOB, yacToTou 50 I'11.

P
HOM n
HOMC U HOM HOM
p 77 COoSs (0 I n M n M M
BapHa , HOM HOJ I o M o M o
00/M
HTa kB
B WH

rie U, =~ - HOMMHaIbHOE HAaIPSKEHUE;

P - HOMHHAaJIbHAasA MOIIHOCTb Ha Bally ABUTIATCIIA;

HOM

n - HOMHMHAaJIbHaA 4aCTOTa BpalllCHUSA,

HOM

1,0, - HOMHHAIbHBIN K03 duLueHT nonezHoro aencraus (KIII);

COS¢@,,, - HOMHHAJIBbHBII KO3 (UIHEHT MOLIHOCTY;

I
" | - KpaTHOCTb ITYCKOBOI'O TOKaA,
HOM
M n
- KpaTHOCTB ITYCKOBOT'O MOMCHTA,
M you

M
/3. = KpaTHOCTh MaKCHUMaJIbHOTO MOMEHTA.
HOM

Ilo IMMacTIOpTHBIM JAHHBIM ABUTATCIIA JIA Bamiero BapHuaHTa
BBITIOJIHHUTB CJICAYIOMICE.

1. HayepTuTh 3JI€KTPUUECKYIO CXEMY BKIIIOUEHUSI OOMOTKH CTaTOpa
ACUHXPOHHOTI'O JBUTATEN COOTBETCTBEHHO 3aIaHHOMY JINHEWHOMY
HAIIPSDKEHUIO 110 BAPUAHTY 3aJaHusl.

2. OmpenenuTs:

2.1 .AKTHUBHYIO, P€aKTHUBHYIO U MOJIHYIO MOIIIHOCTH, MTOTpeOIIsieMble
JBUTATEJIEM U3, CETH IIPY HOMUHAILHOM PEKUME.

2 .2 . HoMuHaIBbHBIN U ITyCKOBOM TOKH; HOMUHAJIBHBIN, ITyCKOBOH U
MaKCHMaJIbHBI MOMEHTHI IBUTATEIS.

2 . 3 .YacToTy BpanieH1s MarHUTHOTO MOJIS CTaTOPa, HOMUHAIBHOE U
KPUTHYECKOE CKOJIbKEHUE.

2.4. IlonHble NOTEPU MOIIHOCTH B IBUraTelle TP HOMUHAIIBHOM PEKUME
paboTHI.

3. Paccuurarh 1, HOCTPOUTH 3aBUCHMOCTh YacTOTHI BPAIIEHHs POTOpa
ABUTATCIIA OT BEJIMYUHBI MEXAaHUYECKOTO MOMCHTA, IMPUITOKECHHOTO K
€ro Baly.
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4 . WccnenpoBaThk 3aBUCUMOCTD 4acToThl DJIC U TOKa, 3EKTPUIECKUX

MOTEPh B POTOPE OT CKOJIbXKEHUS.

5. Cpaenatb BBIBOJIBI 110 PE3yJIbTaTaM BbIMOJIHEHHON pabOTHI.

OIIK-4

Pazpabarsl
BaeT
MEPOIPUIT
1S 10
yIydIIeHU
10
MoKasarese
1 KayecTBa
paboThl
JNEKTpUYE
CKUX
ereu u
MaInIiH

10.

11.

12.

[losicHuTe Ha3HaYEHUE TOMOIHUTEIBHBIX MOJIOCOB U
KOMIIEHCAIIMOHHONW OOMOTKHU B KOHCTPYKLMH MAIIXHBI TOCTOSIHHOTO
TOKa.

[lepeuncaure ciocoObl OrpaHUYEHUS ITYCKOBOI'O TOKA JABUraTess
MIOCTOSIHHOTO TOKA.

[lepeuncnure cnocoObl MycKa JABUraTENsl HOCTOSSHHOTO TOKA U
HA30BUTE HETaTHUBHBIC SIBJICHUSI, BOZHUKAIOILNE B IIyCKOBOM PEKHUME.
[IpuBenure cxemy MOAKIIOUEHHUS ITYCKOBOTI'O YCTPONCTBA K IKOPHOU
LU ABUTaTels IOCTOSHHOIO TOKA IIPU PEOCTATHOM ITyCKE.

Uro Takoe peakuus SKOps U K KAKUM HETaTUBHBIM SIBJIEHUSIM OHA
IIPUBOJUT MU IKCIUTyaTallM¥ MalIUH ITIOCTOSHHOI'O TOKa?

Kakumu cioco6amu yCTpaHSIOT BIMSIHUAE PEaKIUH IKOPS Ha
XapaKTEPUCTUKHU MAIIMHBI TOCTOSHHOT'O TOKA U MPOLIECCHI
KOMMYTAllU{ B HIETOYHO-KOJIJIEKTOPHOM YCTpPOICTBE?
[lepeuncnure ycnoBus peanu3aluy BO3MOKHBIX TOPMO3HBIX
PEXUMOB JBUTaTENsl IOCTOSIHHOTO TOKA.

B KakoM TOPMO3HOM peXHUME pEAIN3yI0TCs YCIOBUS PEKYIIEpaluy
(Bo3Bpara sHEPrUuu OOPATHO B MUTAIOIIYIO CETH?

Cy1ecTByeT 1Ba BO3MOXKHBIX YCJIOBUSI BOSHUKHOBEHUS
PEeKyNepaTUBHOTO TOPMOXKEHHs. ONUIINTE YCIOBUS, IPU KOTOPBIX
BO3MO>KHA pealln3alis peKylnepaTUBHOrO TOpMoxeHHus. [losicaure
rpaduyecKky Ha MpUMepe MOCTPOSHUSI MEXaHUYECKUX WU
CKOPOCTHBIX XapaKTEPUCTUK ABUTaTes (II0Ka3aTh Ha
XapaKTepUCTHKAX MPOLIECC Mepexo/ia JIEKTPOABUTaTENs U3
JIBUTATENILHOTO PaboYero peskuma B pesKuM peKynepaTuBHOTO
(TeHepaTOpPHOTO TOPMOIKEHHS )

Onummre yciaoBusl peau3alii JMHAMUYECKOIO TOPMOKEHUS
JBUTATENs MOCTOsIHHOTrO ToKa. [lokaxuTe rpaguuecku Ha mpuMepe
MIOCTPOECHMSI MEXaHUYECKHUX WM CKOPOCTHBIX XapaKTEPUCTUK
(moka3zaTh Ha XapaKTepUCTHKaX MpoLecc mepexoaa
ANEKTPOABUTATENS U3 IBUTATEIIbHOTO PEXUMA B PEXKUM
JTUHAMHYECKOTO TOPMOKEHUS)

Onummre ycaoBHsl pealn3aliid TOPMOXKEHUS IPOTUBOBKIIIOUEHUEM
JBUTATENs MOCTOsIHHOTO ToKa. [lokaxkuTe rpadguuecku Ha mpuMepe
MIOCTPOECHMSI MEXaHUYECKHUX WJIM CKOPOCTHBIX XapaKTEPUCTUK
(moka3zaTh Ha XapaKTepUCTHKAX IMPOLIecC Mepexoaa u3
JIBUTATENILHOTO Pab0Yero pekuma B PeKUM TOPMOKEHHS
MIPOTHUBOBKITIOYEHUS).

[epeuncanre ciocoObl PeryIMpPOBaHUS CKOPOCTH BpAIEHUS
JBUTaTess nocrtostHHoro Toka. Ha rpaduueckux npumepax
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

(MEeXaHMYEeCKHX WJIM CKOPOCTHBIX XapaKTEPUCTUKAX) ITOSICHUTE
HU3MEHEHUs CKOPOCTH JIBUTaTeNIs B IIPOLIECCE PEryINpPOBaHUS.
Yro Takoe JByX30HHOE PETYJIMPOBAHUE CKOPOCTH JABUTATEIS
IIOCTOSIHHOT'O TOKa?

[Ipu KakuX yCIOBHSIX IPOBOATCS UCTIBITAHUS TpaHC(POpMATOpa:
«OnBbIT X0JI0CTOTr0 X0Ja» U «OIBIT KOPOTKOI'O 3aMbIKaHUS»?
W3Mmepenne Kakux BEJIMYUH IIPU 3TOM OCYILECTBIISAIOT U KaK
MOJIKJIIOYAIOTCS U3MEPUTENIbHBIE TPUOOPHI?

Kak onpenenstorcss OCHOBHBIE TapAMETPBI CXEMBbI 3aMEIICHHUS
TpaHncgopmaropa?

Yro Takoe rpymnia cCoeAMHEHUsI 0OMOTOK Tpex(a3HOoro
TpaHncopmaropa, Ha npumepe «1 1-rpynmay. Kak MoxHO
peanu3oBath Apyrue rpynibl CoeMHEHNUs 0OMOTOK.

YcnoBust napamuienbHoi paboThl TpaHC(HOPMATOPOB.

Bremnsasa xapaktepuctuka Tpanchopmaropa. Kak Biauser xapakrep
Harpy3Ku BO BTOPHYHOM LIENIM HA BHELIHIOK XapaKTEPUCTHUKY.
KIIJI tpanchopmaropa. Ilpusenute pacueTnyro hopMyiy u
xapakTepucTuky 3aBucuMocTy KII/[ oT BennuuHbl Harpy3ku BO
BTOPUYHOM.

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

Kaxk onpenensercs ckOpocTbh BpAallEHUs] MATHATHOT'O TOJIS
aCMHXPOHHOTO ABurarensd. Kakue 3HaueHus 3Ta BEIUYMHA MOYKET
VMMETH B POMBIIIJIECHHBIX JBUTaTEIAX IPU 4YaCTOTE MUTAOIIETO
HanpsbkeHus 50 T'n?

UYT0 Takoe CKOJIbKEHNE B ACHHXPOHHOM JBUTATEIe U B KAKUX
npejenax HaXoAUTCs 9Ta BEJIMUMHA B PA3JINYHBIX PeKUMax paboThI
AJl (B 1BUTaTENEHOM, TEHEPATOPHOM, B PEKHUME MPOTUBOBKIIIOUEHUS
U JUHAMHYECKOTO TOPMOXKEHHUS).

[IpuBeanTe MEXaHUYECKYIO XapaKTEPUCTUKY (3aBUCUMOCTh
CKOPOCTH BpPalllCHHUsI OT MOMEHTA Harpy3KH WX 3aBUCHUMOCTh
MOMEHTa OT CKOJIbXeHHUs). [lokakuTe Ha XapaKTEepUCTUKE MOMEHT
KPUTHUYECKHH, TyCKOBON MOMEHT, IPUMEPHOE 3HAYECHHE
HOMHMHAJILHOTO MOMEHTa, pabouMii y4acTOK MEXaHUYECKOU
XapaKTePUCTUKH U Y4aCTOK HEYCTOMUUBON PabOTHI.

Kakne HeraTuBHbIE SIBIICHUS NMPOSIBISIOTCS IIPU IIPSIMOM ITyCKeE
ACMHXPOHHOTO JIBUTaTeNs U KaKUMH CITIOCO0aMH X MOKHO
YCTPaHUTh?

[IpuBeauTe mpUMepsl pean3aluy pa3InuHbIX CIOCO00B MycKa
ACMHXPOHHOTI'O JABUTaTEls.

[IpuBeauTe mpuMepsl peaan3alnuy pa3InuHbIX ClI0co00B
perynupoBaHus ckopocTu BpaieHus A/l

[IpuBeauTe mpuMepsl pean3aly pa3InuyHbIX CIOCOO0B
pean3ani TOPMO3HBIX pekuMoB A/l

[IpuBennTe MexaHMYECKHE XapaKTEPUCTUKN A/ mpu yacTOTHOM
perynupoBanuu A/l.

Kakpne 3aBuCMMOCTH MEX 1y TUTAIOIINM HANPSYKEHUEM U €r0




WunukaTtop
Kon | moctmxkeHn
MHIUKA s OneHouHbIe CpenCcTBa
TOpa | KOMIETeHI
un

4acTOTOM peaqn30BaHbl B OCHOBHBIX 3aKOHAX YaCTOTHOT'O
perynupoBanus AJ1?

30. Kak u3zmenuts HanpasieHue Bpamenus AJl.

31. Kak moBBICUTH YCTOWYMBOCTH paOOTHl CHHXPOHHOT'O JBUTATEIIS IPU
M3MEHEHMH B IIMPOKUX IIpeJeiaX Harpy3ku?

32. Kak peanuzyercst nutaHrue 0OMOTKH BO30YKJICHHSI CHHXPOHHOU
MamuHbl? [IpuBenute npumepsl.

33. IIpuBenuTe MEXaHUYECKYIO U YTIIOBYIO XapaKTEPUCTHKY
CHUHXPOHHOI'O IBUr'aTeJsl.

34. IlpuBenute npuMepbl peaan3alii Pa3InIHbIX CIIOCOO0B MyCcKa
CHUHXPOHHOI'O JIBUr'aTeJsl.

35. CHHXpOHHBII KOMIIEHCATOP U €T0 XapaKTEePUCTHKH.

36. Pabora HaJ TECTOBBIMUM MaTepHajlaMH B PAMKaX CaMOIIOATOTOBKH.

0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIMM, I0KA3aTeJM U KPUTEPUHU
OlleHUBAHMS:

[IpomexxyTouHast arrectanusi MO AUCHUIUIMHE «DJIEKTPUYECKUE MAIIUHBDY JUTUTCS 2
ceMecTpa: BKIIOYAET TEOPETUYECKUE BOIPOCHI, MO3BOJISIOIIME OLICHUTh YPOBEHb YCBOECHUS
00y4aroIMMuUCs 3HaHUH, U MPaKTUYECKUE 3aJaHUs, BBISBISIIONINE CTENeHb C(HOPMUPOBAHHOCTHU
YMEHHH U BIaJICHUH, B IEPBOM CEMECTpPE MPOBOIUTCS B opMe 3aueTa, BTOPOi cemecTp B hopme
JK3aMeHa.

IMoka3aTenu M KpUTEPUM aTTeCTAUMH (3a4eT):

N3yuenne ydeOHOM AUCHUIUIMHBI «OJEKTPUYECKHE MallUHb» B 4-M ceMmecTpe
3aBeplUIaeTCs 3a4€TOM.

3auyer sBisercs (GOpPMON MTOrOBOrO KOHTPOJIA 3HAHUW M yMEHUWH, MOJTY4YEHHBIX Ha
JEKIUAX, Ta00PATOPHBIX, IPAKTUUECKUX 3aHATHUSAX U MIPOLECCE CAMOCTOSATEIbHON PaOOTHI.

3aueT 1aeT BO3MOKHOCTb IIPENOIaBaATEINIO:

— BBIICHUTH YPOBEHb OCBOEHUS O0YUAIOIIMMHUCS IPOTrpaMMbl y4€OHON AUCIUIIIINHBL;

— OLEHHUTh (HOPMHUpPOBAHME OINPENETICHHBIX 3HAHUH M HABBIKOB MX MCIIOJIB30BaHMS,
HEOOXOUMBIX M IOCTAaTOUHBIX JJI OyAylIell caMOCTOATEIbHOU paboThI;

— OIICHUTh YMEHHE 00Y4aIOIUXCsl TBOPUECKH MBICTUTD U JIOTHUECKH MTPABUIILHO U3J1araTh
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI.

3auer mpoBoauTcs B Qopme coleceloBaHMsA, B MPOILECCE KOTOPOro oOydaromuiics
OTBEYaEeT Ha BOIPOCHI MIPENOIaBaTENS.

JIutepaTypa 11 IOATOTOBKHU K 3a4eTy PEKOMEHJYETCs NpenojaBareneM. sl MOIHOTEI
yaeOHOM WHGOpPMAIMK W €€ CpaBHEHHUs Jy4Ille HCIOIh30BaTh HE MEHEE ABYX YyYCOHUKOB.
OCHOBHBIM HMCTOYHHUKOM MOJATOTOBKM K 3a4eTy SBJISIETCS KOHCHEKT JIeKIMH, rae y4eOHbIN
MaTepuai JaeTcs B CUCTEMaTU3UPOBAHHOM BHJI€, OCHOBHBIE ITOJIOKEHHS €0 JEeTaTU3upYIOTCH,
HOJKPETISIOTCS. COBPEMEHHBIMU (haKTaMH U MH(POpMaIiei, KOTopble B CUJTy HOBU3HBI HE BOLIUIN
B ONyOJMKOBaHHbIE MEYAaTHbIE HCTOYHUKU. B Xome MOATOTOBKM K 3adeTy OOydarouumcs
HeoO0XxoauMo oOpaiaTh BHUMaHHWE HE TOJBKO HA YPOBEHb 3allOMMHAHUS, HO W Ha CTENeHb
MMOHUMAaHUS U3JIaraeMbIX MPOOJIeM.

3aueT mNpPOBOAUTCA IO BOIpPOCaM, OXBAaThIBAIOIIMM NpoHAEeHHBI Marepuan. Ilo
OKOHYAaHUU OTBEeTa IMpernojaBaTeslb MOXET 3a/JaTh OO0y4arouleMycs JONOJHUTENIbHbIE U




YTOUYHAIOMUEC BOIIPOCHI. IlonoxxuTenbHBIM TaKXke 6yneT CTPCMJICHHUC CTYyJIACHTA HU3JIOKHUTDb
pa3inyHble TOUYKH 3PEHUS Ha paccMaTpUBAeMYIO MPOOJIeMy, BBIPa3UTh CBOE OTHOIIEHHE K HEW,
MPUMEHUTh TEOPETUUECKUE 3HAHUSI TI0O COBPEMEHHBIM Mpo0eMaM 3KoJIOTHH. Pe3ynbrarsl 3auera
OOBSBISIOTCS CTYJCHTY HEMOCPEACTBEHHO MOCIE OKOHYAHHUS €r0 OTBETa B JCHb CIIAUH.
Ioka3aTesiu 1 KPpUTEPUM aTTeCTALMH (3a4eT):

- 00y4JaroIuiics MOJIy4aeT OTMETKY «3a4TeHO0» IPU YCIOBUU OTBETA HA BCE MPEyCMOTPEHHBIE
BOIIPOCHI HA OLIEHKY HE HUXKE «Y/I0BJIETBOPUTEIILHO.
- 00y4aroIUcs MOy4aeT OTMETKY «He 3a4TeHO0» IPU YCIOBUU OTBETA Ha BCE
IIPElyCMOTPEHHBIE BOIIPOCHI HA OLIEHKY HUIKE «yIOBJIETBOPUTEIBLHO.

Iloka3aTenu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:
DK3aMeH M0 JaHHOM JAWUCIUIUIMHE TPOBOJAMTCA B 5-M CeMecTpe B YCTHOH ¢opme 1o
9K3aMEHAIIMOHHBIM OUJIeTaM, KaXKJIbIii U3 KOTOPHIX BKJIIOYAET 2 TEOPETHUYECKUX BOIIPOCA U OHO
IIPAKTUYECKOE 3aJjaHHE.

— Ha OLIEHKY «OTJHYHO» (5 0amioB) — 00ydaromuiicsi 1eMOHCTPUPYET BHICOKHI YpOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Martepuasna, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalIUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CPEeIHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHAJTUTUYECKUX OTNEpalusiX, IEPeHoce
3HAHUW ¥ YMEHHUM HA HOBBIE, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OLICGHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — oOydyarouiuiicss JEMOHCTPUPYET MOPOTOBBIi
yYpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, YMEHUN, HABBIKOB, OOYyYarOlIUICs
WCIIBITBIBACT 3HAYUTEIIBHBIC 3aTPYJHCHUS MPH ONCPUPOBAHUN 3HAHUSAMHU U YMEHUSIMU IPU UX
MIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OLEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydarouuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCKaeT CyleCTBeHHbIC OMMOKHN, HE MOXKET MOKa3aTh
MHTEJJICKTYaIbHbIE HABBIKW PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXKET MoKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI MH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalbHbIe
HAaBBIKH PEIICHUS MTPOCTHIX 3a7a4.





