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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzarnuu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHOTO JIEKTPOIIPUBOJIA U

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxonaes

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM TO/Ty Ha 3acelaHuu Kadeapbl ABTOMAaTH3UPOBAHHOTO JIEKTPOIIPUBOIA U MEXATPOHUKH

IIporokomor 20 1. Ne

3aB. kadempoii A.A. Hukonaes

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM ToJly Ha 3ace/laHuu Kadeapbl ABTOMaTU3NPOBAHHOTO 3JICKTPOIIPHBOIA U MEXaTPOHUKHU

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Hukonaes

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM rojly Ha 3acefanuu Kadeapbl ABTOMaTH3UPOBAHHOIO 3JIEKTPOINPHBOIA K MEXaTPOHHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii A.A. Huxonaes

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM TO/Iy Ha 3aceaHuy Kadeapbl ABTOMAaTH3UPOBAHHOTO JIEKTPOIIPUBOIA U MEXaTPOHUKH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.A. Hukomnaes




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

JucuuiuinHa 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

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

Teopus anexkTponpuBoga

DNEeKTPUYECKHI TPUBOJ]

DneKTpUUecKrue U3MEPEHus

Teopernueckue OCHOBBI 3JIEKTPOTEXHUKH

DJNEeKTPUYECKUE U 3JICKTPOHHBIE aIapaThl

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

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

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHMIXKCHUA KOMIICTCHIIM

OIIK-4 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:

— KOHTaKTHas paborta — 17 akaJ. 4acos:
—aynuropHas — 14 akaj. 4acos;

— BHEAYJIUTOpPHAS — 3 aKaJI. YacoB,;

— caMocTosTenbHast pabora — 217,4 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3Kk3aMeHy — 17,6 aka. gac
— MOJATOTOBKA K 3auéry — 17,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 2 (B axaz. vacax) == . p Kon
> 3 © | camocrosarensHOW | ycrmeBaeMOCTH U
JUCLIATUINHBI R S . | xomnerenn
0 & paboThI IIPOMEKYTOYHOM
n1a6. | mpakr. | € 3
Tex. - | HPAKT- | = o aTTeCTaluy
3aH. 3aH. | U &
1.«OnexTpudecKue MalIuHbI
TIOCTOSIHHOTO TOKa
Brimonnenne
1.1 Beenenue.
MPaKTUIECKUX
Knaccudukarnmst 3.
paboT perieHue — 1abopaTopHbIe
MammH. KoHCTpyKImm 3:1. . OIIK-4
MALIIH 1 0BMOTOK 3aJ1a4, MMCbMEHHBIX |paboThI; '
: 0,25 (0,25 |0,5 12 pabor, — tectupoBanue; |OIIK-4.1
IIpuammn paboTs
. NIpeyCMOTPEHHBIX |— KOHTposibHbIE  |OIIK4.2
TEHEpaTOPOB U JIBUTATEIICH. .
paboueit paboTHI.
Peakuus sxops. [Ipouecc o
MPOTPaMMOi
KOMMYTALUH.
JCIUTUTAHEL.
1.2 D]IC sixops u
3NEKTPOMATrHUTHBIN
Brinmonnenue
MOMEHT MAIIVHBI
MPAaKTUIECKUX
[TOCTOAHHOTO TOKa. aboT pelieHue nmabopaTopHbIe
Cnoco0E! 1 ycosus Ea aq Il)'lI/ICbMCHHle 3.60TI>II)' b OIIK-4,
caMOBO30YKICHUS Aad, p ’ OIIK-4.1
3 0,25 10,25 0,5 12 pabor, — TECTUPOBAHHUE,
TE€HEpPaTOpPOB. OI1K4.2
MPEYCMOTPEHHBIX |— KOHTPOJIbHBIC
XapaKTepUCTHKU .
paboueit paboTHI.
TeHEePaToOpOB IOCTOSIHHOTO .
MPOTPaMMOi
Toka. [TapannensHas padora
JCIUTUIAHEL.
TeHEepaTopOB.
DHepreTudeckas
Brinmonnenue
1.3 DnexTpomexaHuuecKue MPAKTHIECKUX
Y MEXaHHYECKHUE paboT penieHue — 11abOPaTOPHBIC | r1K-4
XapaKTePUCTUKU 3aja4, MMCbMEHHBIX |paboThI; '
M OIlK-4.1
JIBUTATENEH MOCTOSHHOTO 0,25 (0,25 10,5 12 pabor, — TECTUPOBAHHE; OITK4 2
toka. [Tyck n MPEYCMOTPEHHBIX |— KOHTPOJIbHBIC )
peryiupoBaHHe YacTOTHI paboueit paboTHI.
BpaIllCHUS. IIpOrpaMMoi
JACIUTUTAHEL.




Brinonnenue
MPAKTUYECKUX

1.4 TopMOBHBIC DEAIMEL pabort perieHue — 71abOPaTOPHBIC  |11K-4
/:[;mraTr;Jm HOCT(I));IHHOFO 3aiad, MHCEMEHHEIX |paGOTH; OHK-4’1
0,25 (0,25 (0,5 12 pabort — TECTHPOBAHHE,; )
Toka. CriocoObl ' ' ' ’ ’ I1K4.2
TODMOKCHIS MPETyCMOTPEHHBIX |— KOHTPOJIBbHBIE o
P ’ paboueit paboTHI.
IIPOrpaMMOM
JCIUIUINHEL.
Brinonnenue
1.5 DHepreruueckas MPaKTUIECKUX
JarpaMmma JIBUTaTes. pabort perieHue — 71abOPaTOPHBIC  |11K-4
Iorepn u KIIJ. 3aj1a4, IUCbMEHHBIX |paboThL; OIK- 4' 1
[MacriopTHBIE TaHHBIC U 0,25 10,25 0,5 12 pabor, — TECTUPOBAHHUE, OIIK4 2
paboune XapaKTepUCTHKH MPETyCMOTPEHHBIX |— KOHTPOJIBbHBIE ’
JIBUTATEIIS] TIOCTOSITHHOTO paboueit paboTHI.
TOKa. pOrpamMMOi
JCIUIUINHEL.
HWroro no pazneny 1,25 11,25 |25 60
2. «TpancdopmaTops»
Brimonnenne
MPAKTHIECKUX
2.1 Hasnauenwne, obmactu
HpUMCHEHUS: paboT peuieHue — 71a6OPaTOPHBIC  |11Kc-4
; '
3aj1a4, MMChMEHHBIX |paboThI;

KiaccuuKaIms, OIlK-4.1
KOHCT (bxunﬁ — 0,1 |01 0,1 12 pabor, — TECTHPOBAHHUE, OIK4.2
eﬁCngﬂ p MPETYCMOTPEHHBIX |— KOHTPOJIbHBIE )

A paboueit paboTHI.
TpaHcHOpPMaTOPOB. ——
JICITUTUIAHEL.
Brinonnenune
MPAKTHIECKUX
R s T e— pabort peuieHue — 71abOPaTOpHBIC | r1xc-a
x;mociolia <one E o 3aj1a4, MMCBMEHHBIX |paboTEL; OIK- 4' 1
aGoTe 1o Hi[ll" 35012 01 101 0,1 12 pabor, ~ TeCTHpOBaHHE; |-, 2
p i Harpy ’ MPETYCMOTPEHHBIX |— KOHTPOJIbHBIE '
OCHOBHBIE YpaBHEHHSI. pabodeii pabors!
IIpOrpaMMoi
JICIUTUTAHEL.
Brinonnenne
2.3 Cxema 3aMenieHus u HpAKTHUECKHX
BEKTOpHas AWarpaMmma
I I/IBep CHH(Z)[FO p pabort peuieHue — 1abOpaTopHBIC  |[1K-4
Tpch ;0 arona. OMETLL 3aj1a4, MHCbMEHHBIX |paboThI; O]‘[K-4Y1
xI(;HOCTofo %0 E H 0,1 |01 0,1 12 pabor, — TeCTHpOBAHKE; | 2
A NPETyCMOTPEHHBIX |— KOHTPOJIBHBIE )
KOPOTKOTO 3aMBIKaHHSI. aGouei aGoTH1
ITorepu momuoctu u KII/] ﬁporpaMMoﬁ p ’
TpaHchopmaTopa o —
2.4 Tpexdasnbie Brinmonuenne
TpaHcHOpMaTOpEL: HpAKTHYECKIX
MarautHele cuctemsl; J/1C
Tpex(asHBIX O 6MOTOI’(' A pabort penieHue — 1abopaToOpHEIC |y 4
CECMLI A TOVIIIIEL ’ 3a/1a4, MUCbMEHHBIX |paboThI; OIK- 4'1
COeILI/IHeHI/II)Z O 01 (0,1 0,1 12 pabor, — TECTHPOBAHHE,; OIIK4 2
> 11ap NPETyCMOTPEHHBIX |— KOHTPOJIBHBIE ’
pabota; ocoOeHHOCTH aGoueii aGoTHI
XOJIOCTOTO X072 Ir)lporpaMMoﬁ p ’
Tpex(a3HbIX [ —

TpaHcHOpMAaTOpPOB.




2.5 CrernpanbHbie

TpaHc(OpPMAaTOPBL: Brinosnnenue
- H3MEPHUTENILHBIC MPAKTHIECKUX
TpaHc(OpMaTOpBL; paboT pelieHue — 1abOpaToOpHBIC | y[yxc- 4,
- CBapOYHEIe 3aj1a4, MMCbMEHHBIX |paboTEL; OIK-4.1
TpaHc(OpMaTOpBL; 01 |01 0,1 12 pabor, ~ TECTHPOBAHHUE; | oy 2
- BEIIPSMUTENBHEIE NPETyCMOTPEHHBIX |— KOHTPOJIBHBIE
TpaHc(OpMaTOPBL; paboueit paboThL.
- TICYHBIE MPOrpaMMOit
TpaHcHopMAaTOpBI; JTACIUTUIAHEI.
- IMITYJIbCHBIE
HUroro no pazaeny 05 105 0,5 60
3.«O01mue BOmpoChl MaIIMH

HEepPEeMEHHOTO TOKa»

Brinonnenne

MPAKTHIECKUX

pabort penrenue — 1abOPaTOpHBIC | y1k- 4,
3.1 Knaccudukanysi, u 3aja4, MMCbMEHHBIX |paboThI; OIK-4.1
KOHCTPYKIUH MallluH 02 025 (0,5 10 pabor, — TECTHPOBAHHE; | o) 2
MIEPEMEHHOTO TOKa. NPETyCMOTPEHHBIX |— KOHTPOJIbHBIE

paboueit paboThI.

MPOrpaMMOit

JIMCLIUTIIHHEL

Brimonnenue

MPAKTHIECKUX
3.2 HamarauuuBaronue pabort peuienue — 1abopaTopHBIC | [yxc- 4,
cibl TpexdazHoit 3aj1a4, IMCbMEHHBIX |paboTEL; OIK-4.1
obmotku. [TpuHIun 0,2 1025 05 10 pabor, ~ TECTHPOBAHHUE; | oy 2
CO3JIaHMsI BPAIIAIOIIETOCs NPETyCMOTPEHHBIX |— KOHTPOJIBHBIE
MarHUTHOTO IOJISI. paboueit paboThI.

MPOrpaMMOit

JIMCLIUTIIHHEL
Hroro no pazaeny 04 |05 1 20
4. 3ayer.
4.1 3auer Tonroroska Kk — 3a4er.

3a4eTy
Hroro mo pazneny
5. 5.«ACUHXpOHHBIE TBUTATETN
(AD)»

Brinmonnenne

MPAKTHIECKUX
5.1 Tpunnun neiicteus AJl, pabor (pemeHue
CKOJIbXKEHHE U PEKUMBI 3aj1a4, IMCbMEHHBIX
paboThl. YcTaHOBICHUE pabor u T.11.), — 1abOPaTOpHBIC |1k 4,
OCHOBHBIX COOTHOLIECHUH MPEAYCMOTPEHHBIX |paboThI; OIK-4.1
napamMeTpoB 0,25 10,25 0,25 8 paboueit — TECTHPOBAHUE, OITK4 2
OJICKTPOMArHuTHOT'O porpaMmMoun — KOHTPOJIbHBIC
coctostaust AJl. BekropHas JICIUTUTAHEI, paboTHI.
JMarpaMma M CXeMBbI CamocTosaTenbHOe
3aMeIICHUsL. n3ydeHune yaeOHon

Y HAY4YHO

JIUTEPATYPHI.




5.2 DHepreTuueckas

Brimonaenne
MPAKTHIECKUX
pabot (pemeHue
3a7a4, MTICbMEHHBIX

Jquarpamma AJl.
IeKTPOMATHATHEA pabor u T.11.), — nabopaTopHbIe OITK-4,
MOMEHT U MEXaHUYECKUE MPEAYCMOTPEHHBIX | paGoT1; OIIK-4.1
0,25 (0,25 10,25 8 paboueit — TECTHPOBAHHE;
xapaktepuctuku AJl. . OIIK4.2
TTacriopTHbIC JAHHE 1 pOrpaMMOin — KOHTPOJIGHEIE
WCUUTLUTHHB; a0O0TBHI.
pabouue xapaKTepHUCTUKU et ’ p
AL CamocrosTensHoe
' U3yUeHHe yaeOHOM
1 HAy9HO
JIATEPaTyphIL.
Brinonnenue
MPAKTHIECKUX
5.3 Tycx AJl pabort (pelieHue
) 3a/1a4, MUCHMEHHBIX
Oco0eHHOCTH TIPSIMOTO 5 6
nycka. Croco6sl mycka ¢ ﬁanTcI/IMT).:.EHHLIX 7aﬂ62:)T(;l:.aTOpHHe OIIK-4,
OTPaHUYEHUEM ITYCKOBBIX peny . P p ? OIIK-4.1
TOKOB H YIaDHBIX 0,25 0,25 (0,25 6 paboueit ~ TECTHPOBAHME; [\ o
MOMeHTO}]; zEI[ c MPOTPaMMOi — KOHTPOJIbHBIC )
) HCIMIUTHHBL, a0O0THI.
YAYYIIeHHBIMU TYCKOBBIMU éaMLLCTOZTeH,LHOC p
XapaKTePUCTHKAMHU. .
M3y4eHne yueOHon
U Hay4yHO
JIATEPaTypHL.
Brinonnenne
MPAKTHIECKUX
a00T (perieHue
54 Perymposanue Ea ay (l'l[)I/ICBMeHHBIX
yraoBoi ckopoctu A/l, % T’H ) 6OPATODHEL
Crioco6BI perynupoBaHus pabo S %a op. ATOPHEIC [ OTK-4,
ckopoct. OcobeHHOCTH TPCAYCMOTPEHHBIX | PABOTEL, OIlK-4.1
) 0,25 (0,25 (0,25 10 paboueit — TECTUPOBAHMUE;
peanu3anyuy 4acCTOTHOIO o OIIK4.2
peryIHpOBaHMS porpamMMoin — KOHTPOJIGHBIE
TOPMO3HBIE PEKHMEL 1 JUCLIUIUINHBL; paboTHL.
CamocrosTenpHoe
croco6s! TopMoxeHust A/l .
u3ydeHue yueOHon
Y HAy9HO
JIUTEPATYPHI.
HWroro no pazgeny 1 1 1 32
6. 6.«CUHXPOHHBIE MALIMHBI)
(€M)
Brinonnenne
MPAKTHIECKUX
a00T (perieHue
6.1 Pesxumbl paboTer CM. P (p
ONeKTpOMarHuTHbIE 3aNat, THCEMCHHRDX
HPOLIECChI B CHHXPOHHO pabor u T.11.), - na6op.aT0prle OIIK-4,
MAaIllMHE U ITapameTphl MPELyCMOTPCHHEIX | paboTEL; OIIK-4.1
) 0,25 10,25 0,25 8 paboueit — TECTUPOBAHMUCE;
Pearuist skops  e¢ BHALL. pOrpamMMoin KOHTPOJIbHEIE OTIK4.2
OCHOBHBIE XapaKTePUCTHKU Ec gmjmm)r a 60“?
CHHXPOHHBIX '€HEPAaTOPOB et > p ’
CamocTosTenbHOe

(C)

u3yueHue y4eOHOH
U Hay4HO
JIUTEPATYPHI.




6.2 BekTopHBIE TUAarpaMMBI

Brimonaenne
MPAKTHIECKUX
pabot (pemeHue
3a7a4, MTICbMEHHBIX

a0o0T U T.IL.), — mabopaTopHbIe
CM. Sneprerieckie ﬁ €1yCMOT )eHHLIX a60T511)’ b OIti-4,
Jquarpammsl CM B PEAYCMOTP p ’ OIIK-4.1
0,25 [0,25 (0,25 |6 paboueit — TECTHPOBAHHE;
pa3InYHBIX PEKUMAX. o OIIK4.2
pOrpaMMOin — KOHTPOJIGHEIE
Yrnossle u U- 06pasHble
JTACIUIUTAHBI, paboThI.
xapakrepuctuku CM.
CamocrosTensHoe
u3ydeHue yueOHon
1 HAy9HO
JIATEPaTyphIL.
Brinonnenue
. MPAKTHIECKUX
6.3 CHHXpOHHBIN p
pabort (pelieHue
nBurarenas. Padoune
3aj1a4, TUChMEHHBIX
XapaKTePUCTHKH
. paboT u T.1L.), — 71a6OPaTOPHBIC  |11Kc-4
CHHXPOHHBIX JIBUT'aTEINCH. PEAYCMOTPOHHEIX | paGOTEL: -4,
Crnioco6sr mycka CJI. peAycMoTp p ’ OIIK-4.1
0,35 10,25 0,5 14,4 |paGouecii — TECTHPOBAHHUE,
PeakTuBHbBIE CHHXPOHHBIE o OIIK4.2
pOrpamMMOi — KOHTPOJIbHbBIC
IBHUTaTeNny. PerynupoBanue
. JICIUTUIAHEI, paboTHI.
PEaKTUBHOW MOUIHOCTH.
CaMmocrosTensHoe
CuHXpOHHEIE .
M3y4eHne yueOHon
KOMITIEHCATOPBHI.
U HAYYHO
JIATEPaTypHL.
HWroro no pazneny 0,85 10,75 |1 28,4
7. BoINONHEHHE KOHTPOIBHBIX
pabor
7.1 Pacyer mapameTpoB U OTIIK-4,
Brimonuenne [IpoBepka
XapaKTEPUCTUK OIlK-4.1
TpaHCHOPMATOOB I 17 WHAUBUIYAJIBHOT O |BBINOJIHEHUS U p—
P . 3aaHus cobecenoBaHue :
JNEKTPOJABUTATENCH
Wroro no pazneny 17
8.
8.1 TloaroToBka u crava
JK3aMeHa
Wroro no pazneny
Hroro 3a cemectp 4 4 6 217,4 JK3aMeH,3auéT
Hroro no aucrumiinze 4 4 6 2174 3a4eT, IK3aMeH




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 paboTBl MPOBOIATCS Ha YHHBEpCAJIbHOM JlabopaTopHOM cTeHae. Ilpu
3TOM (POPMUPYIOTCSI HABBIKH COOPKU U Pa30OPKHU cXeM, pabOoThl ¢ U3MEPUTENBLHOI anmaparypou,
OIICHKU pe3ysbTaToB u3MepeHuil. [lo pe3ynpTaTam BBIOJHEHHOW JIA0OpAaTOPHOM pPabOTHI
MPOBOASTCS. HEOOXOIMMBIE PACUEThI, CTPOSITCS TPadUKH U JeNAI0TCS BBIBOIBL.

CamocrosiTenbHasi paboTa CTUMYJIUPYET CTYICHTOB B MPOIECCE MOATOTOBKH JOMAIIHUX
3aJaHUl, TpU pEIIeHUH 3a/a4 U BOIPOCOB KYypCOBOTO MPOEKTUPOBAHUSA Ha MPAKTUYECKUX
3QHSITHSIX, IPH TTOJITOTOBKE K KOHTPOJIBHBIM pab0TaM U HTOTOBOH aTTECTALINN.

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. DieKTpHUYECKUE MAITUHbI: 3aIaYHUK  yueOHoe mocooue / A. A.



HNonoB. — Cawmapa: Cam['YIIC, 2019
3JICKTPOHHO-OMOIMOTEYHAasT CHUCTeMa. —

. — 115 c¢.— Texkcr: onekrponHsiii //  Jlansb:
URL: https://e.lanbook.com/book/145823 (nara

obpaenus: 18.05.2021). — Pesxum goctymna: Jist aBTOPU3. [TOJIb30BATEICH.

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

IIpodeccnonanbubie 6a3bl JAHHBI

XH an)opMalmonm,le CIIPaBOYHbIC CUCTEMBI

HasBanwue xypca

CcrUIKa

OnexTpoHHass  0a3a  NEPUOAMYECKUX
n3nanuii East View Information Services,

https://dlib.eastview.com/

HanmmonanpHas
MH()OPMAMOHHO-aHATUTHICCKAS
cucteMa — Poccuiickuii HHAEKC HAYIHOTO

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

TTouckoBass cucrema AxageMus Google
(Google Scholar)

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

Wndopmannonnas cucrema - Eamnoe
OKHO _JiocTyna K _MH(OpMalMOHHBIM

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

®denepanbHOE rocyJapCTBEHHOE
OropKeTHOE yupexkaeHue «DeneparbHbIi
UHCTUTYT [IPOMBILIIEHHOU

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

DONEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.'M. HocoBa

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

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTIHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE obecie
MarepuanbHO-TEXHHUECKOE obecie

YCHUC NJUCIUIIIMHBI BKIIFOYACT:
YCHUC NJUCIUIIIMHBI BKIIFOYACT:

YyeOHast ayauTopusl JUIsl MPOBEICHUS 3aHATHUH JIEKIMOHHOTO THma ayn.123, 227.

MynpTUMENUMHBIE CPENCTBA XpPaHEHMs, I

VYyeOHass aynuTopus [Uisl NPOBEACHUS

71a00paTOPHBIMU CTEHAAMH, ay.227.
IToMemmenue ig caMOCTOSITEIILHOU

epefayd u IMpeacTaBleHUs MHpopMmauuu ayn. 227.
7a00paTOpPHOTO TMPAaKTHKyMa C YHHBEPCAIHHBIMHU

pabotsl [TepcoHanbHBIE KOMIIBIOTEPHI C TakeToM MS

Office, BbIxo710M B IHTEpHET M C IOCTYIIOM B JIEKTPOHHYO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO

Cpely yHUBEpCHUTETa



Hpuioxkenne 1 «YueOHO-MeTOAUYECKOE O0ecIeYeHHEe CAMOCTOSITEIbHOM 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 IIPENOJABaTelsd B BUJE PEIICHUS 3a[a4 U BBIIOJHEHUS YIPaKHEHUN, KOTOPBIE
OIIpEECIIAET IPENOAaBaTeNb s CTYACHTA.

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

AynuTOopHas KOHTPOJbHAs paboTa MpencTaBiseT cOO0H pyOeKHBIH KOHTPOJb MO M3Y4aeMbIM
TeMaM JMCUUIUIMHBI ¥ TPOXOAWUT B BHJEC TECTHPOBAHHS C NPOBEACHHUEM cOOECEeOBAaHHMU IO
OTJENIFHBIM BOIIPOCAM TECTOBBIX 33/1a4.

IIpumepHOe conep:KaHNe TECTOB:

Ha3nauenue Kakoif U3 KOHCTPYKTHBHBIX YacTeil MAIIMHBI IOCTOSIHHOIO
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 noMoIip10 KOJUIEKTOpa U HMIETOK BpaIlAloIIascs 0OMOTKA SIKOPSI COSTUHSIETCS 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). Inmst yMEeHbIIIEHHS 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 HAarpy3ku?

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

4).06Mo0TKa BO30YX/IEHUS TTEPETPEETCsl.

JJ1s1 KaKo# 1eJIM reHepaTopbl MOCTOSTHHOT0 TOKA C CAMOBO30Y K/IeHHeM
(reHepaTopbl CMEIAHHOTO BO30Y:K/IeHMsI) UMEIOT JiBe 00MOTKHU 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). J{nst ynydiieHust ycinoBui caMoBO30YyKAEHUS TeHepaTopa.

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

Ko}
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N

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

3). Xapakrepucruka 3. 4). Xapaktepuctuka 4.




Kakas xapakTepucTHKAa NPUHANJIEKUT ABUTATEII0 IOCTOSTHHOTO TOKA,
CMEIIAHHOT0 BO30YyKIeHUus?

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

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

Kakoe ypaBHeHHe cOOTBETCTBYeT padoTe 3JIeKTPUYECKOH MAIIMHBI B
reHepaTOPHOM pexume?

1) U=xdo - Es

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

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

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

10

Kakoe ypaBHeHHe cOOTBeTCTBYeT padoTe 3JIeKTPUYeCKOH MAIIMHBI B
ABUIATeJIbHOM pekume?

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




Bri0epuTe npaBuJibHOE onpeae/ieHHe HA3HAYEHNSI KOMIIEHCAMOHHOM
00mMoTKH (KO) MalIMHBI OCTOSTHHOTO TOKA.
1) KO pa3meliieHa Ha IVIaBHBIX MMOJFOCAX MAIIMHBI U CIIYXKUT JUISL YIIYUIICHUS

11 |4

YCIIOBUM KOMMYTALIMH.

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

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

4) KO pa3meriieHa B ra3ax rIaBHbIX MTOJFOCOB MAIIMHBI U CIYKHUT 7151 00PbOBI ¢
HCKa)XCHUEM I0JIS1 MAIIMHBl OT PEAKLMH SKOPS U CHUKEHUS HaIpPSHKEHUS
MEX/1y KOJIJIEKTOPHBIMHU IJIAaCTUHAMHU.

3 |[pu kakoii cxeme NUTAHUSL 0OMOTKH BO30Y:KIeHHs o0ecrieunBaeTcs
aKCHMAJIbHAA Neperpy304Hasi ClioCOOHOCTD ABUIaTe/isi HOCTOSIHHOIO TOKa?

1) Tlpu napayiebHOM BO30YXKICHHH.

2) Tlpu He3aBUCUMOM BO30YXICHUU.

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

IIpumepHoe copepxanue 3aaHNI 1JIs1 BBIOJTHEHHS B PAMKAaX CAMOCTOSITEILHONH PadoThI

IIporpaMmma padoThbl M MCXOJHBIE JIAHHbIE

st nBUTaTeNs mocTosIHHOTO Toka HezaBucumoro Bo30yxaenus (1T HB) tpedyercs:
- B COOTBETCTBUU C BapUaHTOM (Tabnuia 1) BeIMUCaTh TEXHUYECKUE TAHHBIC JBUTATEIS;
- MPOBECTU HEOOXOJIUMBIE PACUEThI, IOCTPOUTHh CKOPOCTHBIE U MEXAHMUYECKHE XaPaKTEPUCTUKHU
nsuratens, oueHutb KIIJI u npyrue nokasaTenu 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 eCTECTBEHHON XapaKTepUCTHUKON peocTaTHbIE,
CKOPOCTHBIE M MEXaHUUYECKHE XapaKTEPUCTHKH MPH J100aBOUHOM CONPOTUBICHNUH SIKOPHOU LENH
nsurarens R, = 0,3Ry, 0,5R;, 0,7Ry, 1R,,. Bennuuna R, onpenensercs no popmyne R,=U, /.
3. Onpenenuth AUANa3oH PETYIUPOBAHUS CKOPOCTH MPU PEOCTATHOM CIIOCOOE peryanpoBaHus,
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;, 3IeKTpOMarHuTHYIO
MOIIIHOCTh P,,, One3Hyr0 MoIHOCTh P,, motepu u KII/I.

3amanue 2.



1. Ha ogHOM rpaduke MOCTPOUTH €CTECTBEHHYIO XapaKTEPUCTUKY, a TAKIKE XapaKTEPUCTUKH MIPH
pa3nuuHbIX 3HaYeHusx Hanpsokenus U = 0.8Uy, 0,6U,, 0,4U,, 0,2U,,.

2. Omnpenenuth koddpdunuent nosesHoro naevictBus (KII) nBuratens npu pabore Ha
€CTECTBCHHOH M XapaKTEPUCTHKAX MPH Pa3IUYHBIX HAMPSDKCHUSAX, MPH 3TOM HEOOXOAUMO
paccuuTaTh AJIEKTPUYECKYI0 MOIIHOCTh, 3a0upaeMyr0 jaBurareiemM u3z certu P, =P, ,
3JIEKTPOMArHUTHYIO MOIIHOCTH P,,,, mojie3nyto momHocTs P,, motepu u KIIJ[ mpu pabote ¢
YCTaHOBUBIIEHCS CKOPOCTHIO.

3aganue 3.

1. PaccuuTtarh ¥ MOCTPOUTH HA OTHOM IrpadHKe C €CTECTBEHHOM XapaKTePUCTHUKON CKOPOCTHBIE U
MexXaHU4YeCKue Xapakrepuctuku w = f(I;), w = f(M) ans qByX 3Ha4YeHUH MATHUTHOTO MOTOKA
® =0,6679,,0,59,.

2. Omnpenenuth kodpdunuent nosesHoro naevictBus (KII) nBuratens npu pabore Ha
€CTECTBCHHONW M XapaKTEPUCTHKAX MPH Pa3IUYHBIX HAMPSDKCHUSAX, MPH 3TOM HEOOXOAUMO
paccuuTaTh AJIEKTPUYECKYI0 MOIIHOCTh, 3a0upaeMyr0 jJBurarenem w3 cetu P, =P, ,
3JIEKTPOMArHUTHYIO MOIIHOCTH P,,,, mojie3nyto momHocTs P,, motepu u KIIJ[ mpu pabote ¢
YCTaHOBUBIIEHCS] CKOPOCTHIO.

MeToauueckue YKazaHusi 1 paCui€THbIC (l)OpMyJIbI:

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

2. BennunHa onpenensercs Mpy UCIOIb30BaHUN JaHHBIX HOMUHAIBHOIO peXuMa KD, =
Uu—IyRag0°C.

Wy ’
3. MoMeHT aJIeKTpoMaruuTHeii: M, = k®I,,.
TNy
60
5. CKopocCTh UACATBHOTO XOJIOCTOTO X0a: Wy =

4. HomuHanbHas yrioBasi 4acToTa: Wy =

k®,

6. HomuHanabHAasT MONIHOCTH TOJBOJMMAS K SKOPIO JIBUTATENS W3 CETH  ONPEICISICTCS IO
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,xBtr | U,B |[I,,A |n, v | Nyaxer KIIA, R,, OM Rmm | Ry | JmB KrM
06/MuH | 06/MuH | % OM OM

1 151 3,2 220 18,3 1000 2000 75,5 0,775 0,276 168 0,125
2 151 6,0 220 33,2 1500 2000 82,0 0,34 0,132 132 0,125
3 1152 4,5 220 25,2 1000 2000 81,0 0,432 0,2 184 0,1

4 1152 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
7 171 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 0,4




9 81 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
15 111 75,0 220 387 750 1500 88,0 0,017 0,007 | 28,0 51
16 i1 | 100,0 220 511 1000 1500 89,0 0,011 0,0047 | 28,0 51

Bapmant | Tun | P,xBr | Uy, B [ I, A | Ny, | Nyae |KOA, |[R,Om [Ryy ,|R, [ JnBxrw?®

006/Mus | 00/mun | % OM Om

7 1112 | 85,0 220 436 750 2000 88,5 0,014 0,0054 | 240 | 5,75

18 1112 | 125,0 220 632 1000 1500 90,0 0,007 0,003 240 | 575

19 a12 |36 220 225 | 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 J31 6,8 220 37 880 1200 90,0 0,325 0,093 120 0,3

22 J32 |95 220 51 800 1200 90,0 0,2 0,08 94 0,42

23 J41 13,0 220 69,5 | 720 1200 90,0 0,11 0,051 70 0,8

24 J1806 | 16,0 220 84,0 | 710 1500 90,0 0,068 0,041 65 2,1

25 J1808 | 22,0 440 53,0 | 630 1500 90,0 0,114 0,074 444 |38

26 J810 | 29,0 440 74,0 | 600 1500 90,0 0,094 0,045 46,2 |61

27 J812 | 36,0 440 92,0 | 570 1500 90,0 0,65 0,034 34,4 192

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
MpumevaHue: ConpoTusicHne 0OMOTOK B IBUTATENE JaHbI s Temnepatypsl 20° C.
[lpu npoBeieHny pacueToB paboyee CONMPOTHBIEHUE OOMOTOK PUHUMAETCS VI Loyp cp = 80°C:

Ryg0ec = 1.24 (rﬂ20°c + ranzooc)
JlaboparopHbie padoThI:

JlaGopaTtopHas pabota Nel

«MccnenoBanne reHepaTopoB MOCTOSHHOTO TOKa»

JlabopaTtopHnast pabota Ne2

«HccnenoBanue QJICKTPOMCXaHUYCCKUX CBOICTB U XapaKTCPUCTUK JIBUTaTesIe

MOCTOSTHHOTO TOKA IOCIIEI0OBATEIBHOTO M MAPaLIEIIEHOTO BO30YKICHUS
JlaGopatopHas pabota Ne3

«HccnenoBanue ogHo(azHoOro TpanchopmaTopar

JlaGopatopHnas pabota Ned

«[TapannenbHas paboTa Tpex@azHbIX TpaHC(HOPMATOPOB»

JlaGoparophas pabota Ne5

«Ormpenenenue mapaMeTpoB CXEMbI 3aMEICHUS] ACHHXPOHHOTO JIBUTATEIIS
JlaGopatopHast pabota Ne6

«MccnenoBanue 3J1EeKTPOMEXaHUUYECKUX CBOMCTB U XapaKTEPUCTUK aCUHXPOHHOTO

JBUTATENS] C KOPOTKO3aMKHYTBIM POTOPOM)
JlaGopaTtopHnas pabota Ne7

«HccnenoBanue QJICKTPOMCXaHUYCCKUX CBOICTB U XapPaKTCPUCTUK aCUHXPOHHOT'O

JBUTATENS C (PasHBIM POTOPOM»
JlaGopatopHas padota Ne8




«HccnenoBanue Tpex(hazHOro CHHXPOHHOTO JABUTATENs»

I[punoxenne 2 «OueHoYHbIE CPEACTBA /sl MPOBEIEHUS MPOMEKYTOUHON aTTeCTALMI

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA 1JIsl IPOBEACHHU
NPOMEKYTOYHOM aTTeCTAlMU:
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OIIK -4: CriocobeH HCcIoabp30BaTh METOIbl aHAIN3a U MOJICIMPOBAHHS DIIEKTPUIECKUX LEeTed 1

SJICKTPUYCCKUX MalIUH

OIIK-4.
1

CriocobeH
OLICHHBATh
rapaMeTpbl
HOpMaJibH
BIX M
aBapUIHBIX
pEKUMOB
BJIEKTPHUYE
CKHX
erneu u
MaIlINH C
HCITOJIB30B
aHUuEM
METOJIOB
aHaau3a u
MOJIETTUPOB
aHus

10.

11.

12.

13.

14.

15.
16.
17.

JI1s aneKTpUYEeCKOM Lienu, CoAepKaIlel NAcaIu3UPOBaHHbIE
anemenTsl R,L,C 3anucars auddepennnansueie ypaBHeHUS
AIIEKTPUYECKOTO COCTOSHUS.

Pemmts 3amannyto cucreMy nudQepeHIaabHbpIX ypaBHeHUN
KJIACCUYECKUM METOJIOM.
JuddepeHnnanbable ypaBHEHHS AIEKTPHUECKOTO COCTOSHUS TeTIH
IPEJCTaBUTh B ONIEPATOPHOH GopMme.
JI71s1 3IIEeKTpUYECKON LIETIH IEPEMEHHOI0 TOKA 3alIMCaTh YPAaBHEHMS
B KOMILJICKCHOH (opMme.
ITo 3HaueHusAM BEIIECTBEHHOW 1 MHUMOW YaCTH KOMIUJIEKCHOTO
qucia ONPeNeINTh aMIUTUTYAY U (pa3y KOMIUIEKCHOTO YHUCIIa.
Jist cxembl 3aMelIeHtsl IBUraTellsi HOCTOSIHHOTO TOKA 3alucaTh
YPaBHEHHUE DIEKTPUUYECKOTO COCTOSHUS AKOPHOU LEMH U LIENN
BO30YKICHHSI.
[TpuBecTH KpaTKoe ONKcaHUe MPUHIUIA PAOOTHI MAIIUHBI
MIOCTOSIHHOTO TOKa B TEHEPAaTOPHOM U JIBUTATEIIbHOM peXHMaXx.
3anucarh ypaBHEHUS AJIS IKOPHOM LIENH F€HEpaTopa MOCTOSIHHOTO
TOKA.
ITpuBenuTe OCHOBHBIE XapaKTEPUCTUKU T'€HEPATOPA TOCTOSHHOTO
TOKa IPHU pa3IMYHBIX cioco0ax BO30YXIEeHUSI.
3anucarh ypaBHEHUS AJIs SKOPHOMW LIEMH JIBUTATENs IOCTOSTHHOTO
TOKA.
Jlns uemneit nepBUYHON U BTOPUYHONH 0OMOTOK TpaHchopmaropa
3anycaTh ypaBHEHUS. SJIEKTPUUECKOTO COCTOSIHUS C
MCII0JIb30BAaHUEM CUMBOJMYECKOIO METO/1a pacyeTa LETEH.
CHUHYCOHMIAJILHOTO TOKa (METOAOM KOMIUIEKCHBIX aMITITUTY/).
[TpuBeauTe KpaTKOE OMUCAHUE MPUHIIUIIA PAOOTHI ACHHXPOHHOTO
JIBUTATETIS.
JI1st cTaTOpHOM ¥ pOTOPHOM LIENIEN aCUHXPOHHOTO ABUTaTENIs
3anycaTh ypaBHEHUS. 3JIEKTPOMAarHUTHOTO COCTOSIHUS B
KOMIUIEKCHOU (hopme.
st onHo(azHoro AByX0OMOTOYHOIO TpaHc(hopMaTopa MOCTPOUTh
BEKTOPHYIO AUarpammy.
[TpuBectu cxemy 3aMmenieHus TpaHchopMmaTopa.
ITpuBecTu cxemy 3aMeLIEHHs] ACHHXPOHHOTO JBUTATEIIS.
IIpuBecTr ypaBHEHUsI CKOPOCTHOW M MEXAHUYECKON
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XapaKTePUCTHKH.
18. 3anucarp ypaBHeHHs OajlaHCAa MOLTHOCTH JBUTATEIISI HOCTOSTHHOTO
TOKA.
19. 3anucarp ypaBHeHHe O6anaHca MOIIHOCTA ACHHXPOHHOTO
JIBUTATEIIS.
20. ITocTpouTh MEXaHUYECKHE XaPAKTEPUCTUKH JBUTATEIIS
HOCTOSTHHOTO TOKA.
21. TTocTpouTh MEXaHUYECKHUE XaPAKTEPUCTUKHA ACHHXPOHHOTO
JIBUTATEIIS.
22. IlpuBeauTe KpaTKoe ONMMCAHNE KOHCTPYKLIMHU M MIPUHIUIIA paOOTHI
CHHXPOHHOH MaIlIHBI.
23. [IpuBecTH yriaoBble XapaKTEPUCTHKH CHHXPOHHOW MAIlTHBI.
24. IlpuBecTy OCHOBHBIE XapaKTEPUCTUKN CHHXPOHHOTO F'eHEepaTopa.
25. PaboTa Haj TecTaMu IO OCHOBHBIM TéMaM Kypca (MalIinHbI
HOCTOSTHHOTO TOKa, TPAHC(OPMATOPBI, aCHHXPOHHBIC ABHUTATEIH,
CHHXPOHHBIE MAIIHHBI).
3HaTh: YCTPOMCTBO, PUHIUI JEHCTBUS M OCHOBHBIC XapaKTEPUCTUKU
AIIEKTPUUYECKUX MaIIuH. MeTOIbI U CXEMBI JJIsl ONIPEeIICHUS a3 IMIHbIX
napaMeTpPOB AEKTPHUUECKUX MAIIMH. BiusiHIEe N3MEHEHHS Pa3InIHbBIX

MapaMETpOB Ha XAPAKTCPUCTHUKH SJICKTPUICCKUX MAIIIUH

KypcoBoii npoekr: «Pacyer XxapakTepucTHK TPaHC(POPMATOPOB U
JJIEKTPUYECKHUX ABUTaTe eI

[TpoBoasTCS pacyeTbl XapaKTEpUCTUK TPaHCPOPMATOPOB U ABUTATEIEH
0 MacCMOPTHHIM JaHHBIM. OOy4aromuecs AeMOHCTPUPYIOT METOIUKH
IIPOBEICHUS PACUETOB U OLICHKHU BIIMSHHUS Pa3JIMYHBIX [TapaMETPOB HA
HKCIUTyaTal[MOHHBIE XapaKTEPUCTUKU JIBUraTesIel u TpaHchopMaTopoB.

3aoanue Nel: Pacuem xapakmepucmuk oeuzamens noCmMoOAHH020

mokKa

ﬂBI/IraTCHB MMOCTOAHHOI'O TOKA IapaJJICIbHOTO
BO36y>KI[eHI/I$I HUMCECT CICAYIOIUEC NaHHBIC.

PHO.M U HOM I HOM nHO.M Rﬂu RO@ 77
Howmep
BapHaHTa
kBt B A O6/MuH OMm OM %
rae P, - HOMHHaJIbHAS MOUIHOCTH JABHUTATEIIS;
U,, - HOMHHAJIbHOE HANpPsDKEHUE;

| - HOMUHAJIbHBIHN TOK, TOTPeOIseMBbIN U3 CETH;

HOM

n - HOMHHaJIbHAs 4aCTOTa BpalllCHUA;

HOM
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R, - CONpPOTHUBICHHE OOMOTOK SIKOpS M JIONOJHHUTEJIBHBIX

nostocoB ipu 20°C;
R - CONpOTHUBJIEHNE 0OMOTKH Bo30Yyx)aenus npu 20°C.

06

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

HE00XO0/IMMO BBITIOJIHUTH CIETYIOIIEE.

1. HavepTuTh 5JEKTPHYECKYI0 CXEMY BKJIIOUCHHS JBUTATEI
napajieIbHOTrO BO30YKJICHHS U yKa3aTh Ha HEH TOK SKOpPS U TOK
BO30YK/ICHHS.

2. OnpenenuTb HOMUHAJIBHBIA TOK BO30YXKICHHUS M HOMUHAJIBHBIN
TOK SIKOPSI.

3. OnpenenuTs HOMHHAJIBHBI MOMEHT Ha BaJLy JIBUTATEJIsl.

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

€CTECTBEHHYIO u TpH HCKYCCTBEHHbBIE MEXaHUYECKUe

XapaKTePUCTHKHY;

4.1.1lpu CONPOTHBIEHUU PETYIUPOBOYHOTO peocTara B IEMH SKOPS
R,=5R,,U=U, &=0, .

1

4.2 .llpn nonwkennom Hanpsokenuu Ha sxope U =06U, , R, =0,
o=

4.3 .1lpn ocnabmeHHOM MarHuTHOM notoke @ =08 , U=U,
R, =0

5. OmpenenuTh NPOLIEHTHOE H3MEHEHHWE CKOPOCTH BpalLIeHUs JUIs
Ka)KJI0M XapaKTEepPUCTUKU U THANA30H PEryJINpOBaHUs IIPU

M = M HOM
6. PaccunraTh CONPOTHUBIIEHUE ITyCKOBOTO PeOCcTaTa MpH IIycKe
nsurarensic |, =21 .

7. Omnpeaenutb TOK SIKOPS, KOTOPBIA ObUT OBl MPHU HENOCPEICTBEHHOM
BKJIIOUEHUHU JIBUTaTelss B CETh, €ro KPaTHOCTh IO OTHOUICHHIO K
HOMMHAJIPHOMY 3HAa4€HUI0 U CJeJaThb BBIBOJABI JUIS BO3MOXHOCTHU
MIPAKTUYECKOI0 MPUMEHEHHUs JaHHOT O criocoba mycka.

8 .OnpenenuTs BEIUYMHY CONPOTUBICHHS JUHAMHUYECKOTO TOPMOXKECHMS
R,, ipu Topmo3HOM TOKe sikops |, =15l TopMO3HOMY pEXUMY

NpEIUIECTBYET PEKHUM JIBUraTelld C HOMUHAIbHOM Harpy3skod u
HOMHHAJIbHON 4aCTOTOW BpallleHUs.

9.OmnpeaenuTh MOJIHBIE MOTEPU MOIIHOCTH B JBHUraTeie Nnpu paboTre B
HOMHWHAJIBbHOM PEXKUME.

10.HUccnenosars, kak uzmensercs KIIJ[ asuratens, paGoratomiero mpu
HOMHUHAJIBHOM HAarpy3ke, Ha PEOCTaTHOM XapaKTEpHUCTHKE, IpH
noHmxeHHoM Ha 40% HanpsbkeHuu, ocnabieHHoM Ha 20% MarHUTHOM
MOTOKE B CPaBHEHWU C HOMHUHaIbHbIM 3HaueHueM KIIJI, ykazaHHbIM B
NIaCIOpTE JIBUTATENs

11.0Onpenenuth NOJHBIE MOTEPU MOIIHOCTH B JBUTATele MpU paboTre B

agm Hom *
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HOMHHAJILHOM PEXHUME.

12 .Uccnenosatp, kak uzMensiercs KIIJl nBurarens, paboTaromero npu
HOMHMHAJILHOM Harpy3ke, Ha pEOCTaTHOM XapaKTepUCTHKE, IpU
noHmxeHHoM Ha 40% HanpsikeHuu, ocinadbieHHoM Ha 20% MarHUTHOM
MOTOKE B CpaBHEHUU ¢ HOMUHaNbHBIM 3HaueHreM KIIJI, ykazanHbIM B
NacropTe ABUTATEIS

3aL[aHne Ne2.: PacueT XxapakTepHCTHK TpaHchopMaTopa

Tpexdasublii TpaHcHOPMATOP UMEET CICTYIOIIHE

JIaHHBIE.
Howme | Tun S, P, | P | U, I, |Cxema
p TpauchopM | B4 U, | U, | kBl xBnm % | % | coenute
Bapua | atopa «B | kB HUA |
HTa rpynna

rac Smu - HOMHHAJIbHass MOIIHOCTb Tpchq)opMaTopa;

U
0OMOTKH;

U
OOMOTKH;

P, - MOIIHOCTB MOTEpPH XOIOCTOTO XO3;

- HOMMHAQJIBHOE JIMHENHOE HANPS)KEHUE TEPBUYHON

1nom

HOMHUHAJIBHOE JIMHEMHOE HANpPSKEHHE BTOPHUYHOU

2HoMm

P -MOIIHOCTE MOTEPb KOPOTKOI'O0 3aMbIKaAHU

K

U, - HampsKeHHe KOPOTKOTO 3aMbIKaHHWsS B  IIPOLIEHTAX
OTHOCHUTEINBHO (ha3HOTO HAMpPsDKEHUsT  TIEPBUYHOMN
OOMOTKH;

| - TOok X0yI0CTOrO X012 B MPOLIEHTAX OT HOMHHAIBHOTO (pa3HOTo
TOKa MEePBUYHOM, OOMOTKH.

[To naHHBIM CBOEro BapuaHTa, B3SITHIM U3 Tabi.l mpunoxeHus
METOJIMYECKOTr0 MOCOOMS, HEOOXOAUMO BBIITOJIHUTH CIIETYIOIIEe

1. HayepTuTh  DJIEKTPUYECKYIO CXE€MYy COEAMHEHUS  OOMOTOK
TpanchopmaTopa, yKa3aTh Ha HeHl TMHEHHBIC U (Da3HbIC HATTPSHKCHUS
Y TOKH, TPUBECTH COOTHOLLIEHUS MEXKTy HUMHU.

2. OnpenenuTts:

2.1. HomunanbHble (ha3Hble HamnpsKEHUs MEPBUYHOW M BTOPUYHOMN
00OMOTOK.

2.2. Kosdpounuent tpanchopmaru.

2.3. HomuHanbHbBIE TUHEWHBIC U (a3HbIe TOKU IIEPBUYHON U
BTOPUYHON OOMOTOK,
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2.4. N3menenne HanpspkeHus AU, Ha 3axuMmax BTOPUYHON OOMOTKH
TparcopmaTopa npu Harpys3Kax, paBHbIX:

= 0; 0,2; 0,4; 0,6; 0,8; 1,0 m cos P2 = 0,8. IlocTpouTh BHEIIHIOIO
XapaKTepUCTHUKY TpaHchopmaropa.
2.5. KoaddumuenT nose3Horo nelcTus 1 TpanchopmaTopa mpu
aKTUBHO-MHIYKTUBHOW Harpyske C COS ¢, = 0,8 u mpu Harpyskax,
pasubix: B = 0; 0,05; 0,1; 0,2; 0,4; 0,6; 0,8; 1,0. Iloctpouts
xapaktepuctuky 1 = f(f)
2.6. Harpysky, npu kotopoii KI1J] Tpancdopmaropa numeet HanOobIee
3HaueHue, u 31o 3HaueHue KII/I.

IMTonyuennsie 3nauenus KI1/{, nsmenenns nanpsokenust AU, u

HAIPSDKEHUS Ha 32)KMMaxX BTOPUIHONH OOMOTKH TpaHCopMaTopa cleayeT
CBECTH B TaOJIHILY.

Ui AU, U,

% kB kB

3. OOBsicHUTE, BOZMOXKHO JIU IPUCOETUHEHHE K 3aKMMaM BTOPUYHON
00MOTKH 3a71aHHOr0 BaM TpancopmaTopa HECUMMETPUUHOM Harpy3Kku?

4. O6bsacHuTe cMbica noHaTus "['pynna coennHeHUst 0OMOTOK" U €ro
ycI0BHOE 0003HaueHue B Bamewm BapuaHre.

HccnenoBarensckas 4acTh
5. BBISICHUTB BIIMSIHAE U3MEHEHUS YHCia BATKOB MEPBUYHON OOMOTKHU
MOHUXAIOIIEro TpaHchopMmaropa Npu HEM3MEHHOM TIEPBUYHOM
Hanpspkernn U, Ha kosdduumeHt Tpanchopmanuu N 1 HANpsHDKEHUE

U, na3axumax BropuuHoil 0OMOTKH.
6.MccnenoBaTh BIUSHUE XapaKTepa Harpy3Ku noTpedureneit Ha
U3MEHEHHE BTOPUYHOTO HaINpsbKeHUs TpaHcopmaTopa npu Cos @, = |
(axTHBHas Harpy3ka) U COS¢@, = 0,6 (akTUBHO-MHIYKTHBHAs HAarpy3Ka).
ITo mosmy4eHHBIM pe3yibTaTaM IOCTPOUThH BHEITHUE XaPAKTEPUCTHKH
Ha OJTHOM TpadiKe C XapaKTePHCTHKOW, COOTBETCTBYIoIeH COS ¢, = 0,8.
7. BBISICHUTB, KaK M3MEHSTCS BTOpUYHOE Hanpsokenne U, u Tok
xosocroro xona |, ecnu nepBuuHy0 0OMOTKY TpaHC(OpPMATOpa BMECTO

"TpeyroyibHUKA" COeTUHUTD "3Be301" (M1 BMecTO" 3Be3/1bl" B
"TpeyroiabHuK”)?
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3aganme Ne3. Pacuer u MccjieIOBaHNE XapPaAKTEPHUCTHK ACHHXPOHHOI'O
IBUTATEJISA.

TpexdazHblii aCHHXPOHHBIN JBUTATEb C KOPOTKO3aMKHYTHIM
pOTOpPOM,  MMACIOPTHBIMH  JIaHHBIMH, MPUBEJACHHBIMH B  Tabm.3,
MOAKIIOYaeTCsl K Tpex(a3HOH ceTH NEePEeMEHHOr0 TOKa C JIMHEWHBIM
HanpspkeHueM 220 B nns HeuerHbix BapuaHTtoB U 380 B st yeTHBIX
BapHaHTOB, yacToToi 50 I'm.

P
U HOM n
Howmep | = wn o | M M
COoSs n n M
BapHa , 771-10,11 goHoJ / o 44 o %M o
00/M
HTa kB
B WH

rae U, . - HOMHHAJIBHOE HalpsKEHUE;

P - HOMMHAaJIbHasA MOIIHOCTb Ha Bally ABHUTaTCIIA,

HOM

n - HOMHUHAaJIbHAaA 4aCTOTa BpallCHUSA,

HOM
1., - HOMUHaIbHBIH K03 dunrent nonesnoro aeicraus (KI1I);

COS@,, , - HOMHUHAIbHBIN KOI((UIHEHT MOIIHOCTH;

I
q - KpaTHOCTb ITyCKOBOI'O TOKa;
HOM
M n
- KpaTHOCTb ITyCKOBOT'O MOMEHTA;
MI-K)JI

M
M M - KpaTHOCTb MaKCUMaJIbLHOTO MOMCHTA.
HOM

ITo macnopTHBIM TaHHBIM ABUTATENS U1 Bamero BapuanTa
BBITIOJIHUTH CJIEIYIOIIIEE.

1. HauepTuth 37eKTpUUYECKYIO CXEMY BKIIFOUEHHs OOMOTKH CTaTopa
ACUHXPOHHOTI'O JIBUTATENsI B COOTBETCTBUM C 3aJaHHBIM JINHEUHBIM
HaIPSHKEHUEM.

2. OnpenenuTs:
2 .1 .AKTHBHYIO, pEAKTHBHYIO H MOJIHYIO MOLTHOCTH, TOTpeOIsieMble

JIBUTATEJIEM U3, CETH P HOMUHAJIBHOM PEKHAME.

2 .2 .HoMuHaIbHBIN U ITyCKOBOM TOKU; HOMUHAJIbHBIN, IYCKOBOU U

MaKCUMaJIbHbIi MOMEHTHI JABUTATEIIA.

2.3 .YacToTy BpaleHUsI MAarHUTHOTO I0JIsI CTaTOPa, HOMUHAIBHOE U

KPUTHYECKOE CKOJIbKEHUE.
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2.4, IlonHele MMOTCPU MOINHOCTU B ABUIATCJIC IPXU HOMHUHAJIbHOM

pexxume paboThI.

3. Paccuurars U, HOCTPOUTH 3aBUCUMOCTb YaCTOTHI BPAILIEHUSI POTOpa

JBUTATENS OT BEJIMYMHBI MEXaHMYECKOI'0 MOMEHTA, IPUII0KEHHOTO
K €ro Baiy.

. Uccnenoats 3aBucumocTh 4acToThl DJ{C 1 TOKA, 3IEKTPUUECKUX

MOTEPH B POTOPE OT CKOJIbXKEHUS.

5. Cnenatb BBIBOJIBI 110 pe3yJIbTaTaM BIMOJIHEHHON pabOTHI.

OIIK-4

Pazpabarsl
BaeT
MEPOTPHUSIT
U 110
YIIYYIICHHA
10
IoKa3aTelie
1 KauyecTBa
paboThl
AJICKTPHUYC
CKHX
erneu u
MaIliH

10.

11.

[losicHuTe Ha3HAUYEHHE TONOJIHUTEIBHBIX MTOJIKOCOB U
KOMITIEHCAI[MOHHON OOMOTKH B KOHCTPYKLIUH MAIIMHbI IOCTOSIHHOT'O
TOKA.

[Tepeunciure criocoObl OrpaHUYCHUS TYCKOBOTO TOKA JABUTATEIIA
IIOCTOSIHHOT'O TOKa.

[lepeuncnure cnocoObl MycKa JABUraTeNsl HOCTOSSHHOTO TOKA U
Ha30BUTE HETATUBHBIC SIBJICHUS, BO3HUKAIOLIUE B [IYCKOBOM PEXHUME.
[IpuBenuTe cxemy MOAKIIOUEHHUS ITYCKOBOI'O YCTPONCTBA K IKOPHOU
LIEMIH JIBUTATENS IOCTOSIHHOTO TOKA ITPU PEOCTATHOM ITYCKE.

Uro Takoe peakius SKOpsl U K KAKUM HETaTUBHBIM SIBJIICHUSIM OHA
MPUBOJUT MPHU FKCILTyaTallMy MAIINH OCTOSIHHOT'O TOKa?

Kaknmu cioco6amu yCTpaHSIOT BIMSHUE PEAKIUH IKOPS Ha
XapaKTEPUCTUKHU MAIlIMHBI TOCTOSHHOT'O TOKA U MPOLIECCHI
KOMMYTAllU{ B HIETOYHO-KOJIJIEKTOPHOM YCTpOiCTBE?
[lepeuncnure ycnoBus peann3aluy BO3MOKHBIX TOPMO3HBIX
PEXUMOB JBUTATENS IOCTOSTHHOTO TOKA.

B KakoM TOPMO3HOM pEXUME PEATU3YIOTCS YCIOBUS PEKYIIEpalu
(Bo3Bpara sHEPrUuu OOPATHO B MUTAIOIIYIO CETH?

Cy1ecTByeT 1Ba BO3MOXKHBIX YCJIOBUSI BOSHUKHOBEHUS
peKynepaTUBHOrO TOpMOKeHHsI. ONUIINTE YCIOBUS, IPU KOTOPBIX
BO3MO>XKHA pealln3alys peKylnepaTUBHOro TopMoxkeHus. [losicaure
rpaduyecKky Ha MpuMepe MOCTPOSHUSI MEXaHUUECKUX WIIN
CKOPOCTHBIX XapaKTEPUCTUK ABUTaTes (II0Ka3aTh Ha
XapaKTepUCTHKAX MPOLIECC Mepexo/ia IEKTPOABUTraTeNs U3
JIBUTATENILHOTO PabOYero pexuma B pesKUM peKyrnepaTuBHOTO
(TeHepaTOpPHOTO TOPMOIKEHHS )

Onummre yciaoBHsl peau3alii JMHAMUYECKOTO TOPMOKEHUS
JBUTATENs MOCTOSIHHOTO ToKa. [lokaxkuTe rpaduuecku Ha mpuMepe
MIOCTPOECHMSI MEXaHUYECKHUX WJIM CKOPOCTHBIX XapaKTEPUCTUK
(moka3zaTh Ha XapaKTepUCTHKaX IMpoliecc nepexo/ia
ANEKTPOABUTaTENS U3 IBUTAaTEIbHOTO PEXUMA B PEXKUM
JTUHAMHYECKOTO TOPMOKEHUS)

Onummre ycaoBHsl pealn3aliii TOPMOKEHHSI IPOTHBOBKIIIOUEHUEM
JBUTATeNs MoCTOsIHHOrO Toka. [lokaxuTe rpadguuecku Ha mpuMepe
MIOCTPOECHMSI MEXaHUYECKHUX WIIN CKOPOCTHBIX XapaKTEPUCTUK
(mokasarth Ha XapaKTepUCTUKAX MPOIECC Mepexoia u3
JIBUTATEIILHOTO Pab0Yero pexuma B PeKUM TOPMOKEHHSI
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

IIPOTHUBOBKIIFOYEHHUS).

[lepeuncnure criocoObl peryaIupoBaHus CKOPOCTH BPALICHUS
JIBUraTels MOCTOSHHOrO Toka. Ha rpaduueckux npuMepax
(MEeXaHMYECKUX MM CKOPOCTHBIX XapaKTEPUCTUKAX ) TOSCHUTE
MU3MEHEHHS CKOPOCTH JIBUTaTENIs B IIPOLIECCE PErYIMPOBaHUS.
UYT0 Takoe JBYX30HHOE PETYIMPOBAHUE CKOPOCTHU ABUIATEIS
IIOCTOSIHHOT'O TOKa?

[Ipu KakuX YCIOBHSIX MPOBOISTCSA UCTIBITAHUS TpaHCPOpMATOpa:
«OnBIT X0J10CTOr0 X01a» U «OMbIT KOPOTKOTO 3aMbIKaHHSI»?
N3mepenne Kakux BEJIMYUH IIPU 3TOM OCYLIECTBIISAIOT U KaK
MOJIKIIIOYAI0TCS U3MEpUTENbHbIE IPUOOPHI?

Kaxk onpenenstorcst OCHOBHBIE TapaMETPhl CXEMBI 3aMEILIEHUS
TpaHcgopmaropa?

Uro Takoe rpymnmna coeiMHeHNnss 00OMOTOK TpeX(a3Horo
TpaHchopmaropa, Ha npumepe «1 1-rpynna». Kak MoxHO
pean30BaTh JPYrue rpymnibl COEAUHEHUS] OOMOTOK.

VYcnoBus napasuienbHoi paboThl TpaHC(HOpMATOPOB.

Bremnss xapakrepuctuka Tpanchopmaropa. Kak Biuser xapakrep
Harpy3ky BO BTOPUYHOH LIENIM HA BHEIIHIOK XapaKTEPUCTHUKY.
KII[ tpanchopmatopa. [lpuBeaure pacuetHyto hopmyny u
xapaktepucTuky 3asucumoctu KII/I oT BenuuuHbl Harpy3ku Bo
BTOPUYHOH.

[Tosicaute ycnoBus co3nanus B Al KpyroBoro Bpalaromerocs
MAarHuTHOTO ITOJISL.

Kak omnpenensiercst ckopocTb BpallleHUs MAarHUTHOTO TOJIS
aCMHXpPOHHOTrO ABurarens. Kakue 3HaueHUs 3Ta BEJIMYNHA MOXKET
VMMETh B IIPOMBIIIEHHBIX JBUraTEIAX IPU YaCTOTE MUTAOILETO
Hanpspkenus 50 ['u?

UT0 Takoe CKOJIbKEHHE B CHHXPOHHOM JBUTATENIEC U B KAKUX
npeenaax HaXOAUTCS 3Ta BEJIMYMHA B PA3JIMYHbBIX PEKUMaxX padbOThI
A/l (B ABUTaTE€IbHOM, TEHEPATOPHOM, B PEXKUME TPOTUBOBKIIIOUEHHUS
U AUHAMUYECKOTO TOPMOKEHHUS).

[IpuBenuTe MEXaHUUECKYIO XapaKTEPUCTUKY (3aBUCUMOCTD
CKOPOCTH BpAILEHUsI OT MOMEHTA HArPy3KH I 3aBUCUMOCTh
MOMEHTA OT CKOJIbXEHHUs). [lokaknTe Ha XapaKTEpUCTUKE MOMEHT
KPUTHYECKUH, ITyCKOBOW MOMEHT, IPUMEPHOE 3HAYECHHE
HOMHHAJILHOTO MOMEHTa, paboumii y4acTOK MEXaHUYECKOM
XapaKTePUCTHKH U YYaCTOK HEYCTOMUUBON PaOOTHI.

Kakne HeraTuBHbIE SIBIEHUS MPOSIBISAIOTCS IPU IIPSIMOM ITyCKeE
ACMHXPOHHOTO JIBUTATENS U KAKUMH CITIOCOOAMHU X MOXHO
YCTPAHUTH?

[IpuBeauTe MpUMEphI peanu3aliy pa3InYHbIX CIOCOOOB MTycKa
ACUHXPOHHOTO JIBUTATEJI.

[IpuBenuTe mpUMepbI peaau3aliy pa3InIHbIX CIIOCOO0B
peryaupoBaHusl CKOpoCTH BpameHus A/l

[IpuBenuTe mpUMeEpbI peaaTnu3aliy pa3InIHbIX CIIOCOO0B
peanu3anui TOPMO3HBIX pexuMoB A/l
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28. IlpuBenute MexaHUYECKUE XapaKTEPUCTUKU A/l mpu yacTOTHOM
perynupoBanuu A/l

29. Kakwue 3aBUCUMOCTH MEX]Ty MTUTAOIINUM HAIPSDKEHHUEM U €T0
YacTOTOM pean30BaHbl B OCHOBHBIX 3aKOHAX YaCTOTHOTO
peryiupoBanus AJl?

30. Kak n3menuTh HanpaBieHue Bpamienus A/l

31. Kak moBBICUTH YCTOHUMBOCTD PA0OTHI CHHXPOHHOT'O JIBUTATEINSI IIPH
M3MEHEHHH B IIUPOKUX IpeesiaX Harpy3Ku?

32. Kak peanmzyercst nuTaHue 0OMOTKH BO30YKICHHSI CHHXPOHHOM
MammmHbl? [IpuBeauTe mpuMepHl.

33. [IpuBenuTe MEXaHUYECKYIO H YIIIOBYIO XapaKTEPUCTHKY
CHHXPOHHOT'O JIBUTaTEJsl.

34. TlpuBenuTe MpUMEpPHI pealiu3alluy Pa3InYHbIX CIIOCOOOB MyCKa
CHHXPOHHOT'O JIBUTaTEJIs.

35. CHHXpPOHHBII KOMIICHCATOP U €r0 XapaKTEPUCTUKH.

36. Pabora HaJ TECTOBBIMU MaTepHajJaMH B PAMKaX CAMOIIOATOTOBKH.

6) HOpﬂ)IOK NMpoBECACHUA l'lpOMe)KyTO‘IHOﬁ aTTeCTalluM, IOKa3aTe¢/JInM U KPUTECPUH
OICHUBAHUA:

[IpomexyTrouHas arrecTtanusi MO JUCUUILUIMHE «DJEKTPUUECKUE MAIUHBD) JUIUTCA 2
ceMecTpa: BKJIIOYAeT TEOPETHUECKHUE BOIPOCHI, IMO3BOJSIOIIME OLEHUTh YPOBEHb YCBOEHUS
o0OyyaroluMucs 3HaHUH, U TPaKTUYECKUE 3aJaHMsl, BBIBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTU
YMEHUH U BIaJIeHUH, B IEpPBOM CEMeCTpe MPOBOIUTCS B (hopMe 3aueTa, BTOPO ceMecTp B popme
DK3aMEHa.

IHoka3aresu M KpUTEPUM aTTeCcTAUMHU (3a4eT):

N3ydyenne y4eOHOM AMCHMIUIMHBI «OJIEKTpUYECKHE MallMHB» B 4-M ceMmecTpe
3aBepLIACTCS 3a4€TOM.

3auer sBisieTcd (OPMON HMTOrOBOIO KOHTPOJS 3HAHUM M yMEHMH, NOJYyYEHHBIX Ha
JEKIMSIX, Ta00paTOPHBIX, IPAKTUYECKUX 3aHATUAX U MPOLIECCE CAMOCTOATEIbHOM paboTHI.

3aueT 1aeT BO3MOKHOCTbH MPENO0/IaBaTeNIo:

— BBISICHUTD YPOBEHb OCBOCHHUS 00yUarOIUMUCS TPOrpaMMbl Y4eOHON AUCHUIUINHBL;

— OLIEHUTh (OPMHMPOBAHHME ONPEJEICHHBIX 3HAHMM W HAaBBIKOB HX MCIIOJIb30BAHMUS,
HEOOXOIUMBIX U JOCTATOUHBIX JUISI OyayIIel caMOCTOSATEIbHOM padoThI;

— OLIEHUTHh YMEHHE 00Yy4arOIINUXCsl TBOPUECKHU MBICIUTh U JIOTHUECKU IPABUIIbHO U3J1araTh
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI.

3ader mpoBoAWTCS B (QopMe coOeceqoBaHHS, B MPOIECCE KOTOPOTO OO0YyUYarOIIHIACS
OTBEYAET HA BOIIPOCHI NIPENOIABATENS.

JlutepaTypa [i1s1 HOATOTOBKHU K 3a4eTy peKOMeHAyeTcs mpernojaBareneM. [[jisi moaHOTHI
yuyeOHOIl MHpOpPMALMU U €€ CpaBHEHHs JIydlle MCIIOJIb30BaTh HE MEHEe JBYX YYEOHHKOB.
OCHOBHBIM HMCTOYHHKOM IOJATOTOBKHM K 3a4eTy SIBISETCS KOHCIEKT JEKIUi, rae y4eOHbIN
MaTepuai JaeTcsi B CUCTEMAaTU3UPOBAHHOM BHJIE, OCHOBHBIE ITOJIOKEHMSI €TO ACTAIU3UPYIOTCA,
MOJIKPEIUISIIOTCS COBPEMEHHBIMU (hakTaMu M UH(pOpMaLMel, KOTOpbIe B CHITy HOBU3HBI HE BOIIN
B OMYOJMKOBAHHBIE I€YAaTHbIE HCTOYHMKHM. B XoJe MOATOTOBKM K 3aueTy OOydaromuMcs




HeoOXxoauMo oOpamiaTh BHUMaHHWE HE TOJBKO HA YPOBEHb 3allOMHHAHUS, HO W Ha CTENEHb
NOHUMaHMs U3J1araeMbIX IpooJIeM.

3aueT MNpPOBOAUTCA IO BOIpPOCaM, OXBaThIBAIOIIUM NpoiAeHHbI Marepuan. Ilo
OKOHYAaHHMU OTBETa I[IPErojaBaTeslb MOXKET 3aJaTh OO0YyYaroLEeMyCsl [JOIOJHUTEIbHbIE U
YTOUHSIONIME BOMPOCHL. [lONOXHUTENBHBIM Takke OydeT CTpEeMJICHHE CTYJICHTa H3JI0XKHUTh
pasyIn4yHbIe TOUKU 3PEHUs Ha paccMaTpUBAEMyIO IPoOJeMy, BbIPa3UTh CBOE OTHOLIEHHUE K HEM,
IPUMEHUTH TEOPETUUECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0emMaM 3KoJoruu. Pe3ynpraTel 3auera
OOBSBIIAIOTCS CTYAEHTY HENOCPEACTBEHHO II0CJIE OKOHYAHUS €r0 OTBETA B JIEHb CJIAuH.
Ioka3zaTesu M KPUTEPUM aTTeCTALMH (3a4eT):

- 06yqa101u1/11710;1 IMOJIy4acT OTMCTKY «3a4YTEHO» IIPU YCIOBHUH OTBETA HA BCEC NPEAYCMOTPCHHBIC
BOITPOCHI Ha OLICHKY HE HUXKEC «YyOOBJICTBOPUTCIBHO).

- O6yanOIHHfICﬂ MOJIY4a€T OTMCTKY «HE 3a4TECHO» IIpH YCIIOBHUHU OTBCTA HA BCC
npeaAyCMOTPCHHLIC BOIIPOCHI HA OLCHKY HHWIKC «yIJOBJICTBOPUTCIIBHO.

Iloxa3zarenu n KPUTCPUHU ONCHUBAHUSA IK3aMEHaA:

OK3aMeH M0 JaHHOW JAMCLUMIIMHE HpPOBOAMTCA B 5-M ceMecTpe B YCTHOM ¢opme 1o
9K3aMEHAIIMOHHBIM OMJIeTaM, KaX/Ibli U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKHX BOMPOCA U OJIHO
IIPAKTUYECKOE 3aJaHHE.

— Ha OLIEHKY «OTJMYHO» (5 0amioB) — 00y4aroIuiics 1eMOHCTPUPYET BHICOKUIN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U INIyOOKoe 3HaHue
y4eOHOro MaTepualla, CBOOOJHO BBINOJIHAET INPAKTHUYECKUE 3aJaHMsl, CBOOOJHO ONEpUPYET
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYALUAX HOBBILIEHHON CII0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CPEeIHUN YPOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHUS TIPU aHATUTUYECKUX OTEPaIUsX, IEpeHOCe
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb COPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOIPHUATHI JOMYCKAIOTCs
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuics
VCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU IIPU UX
IIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMMOKHU, HE MOXKET IMOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YpOBHE BOCIIPOU3BENEHUS U O0BSICHEHHS] HH(POPMAIIUHU, HE MOXKET MOKa3aTh UHTEIIEKTyalbHbIE
HaBBIKU PEUICHMSI IPOCTHIX 3a]1a4.



