MuUHHCTEPCTBO HayKH U BbIciiero oopasoBanus Poccuiickoii ®egepanuu

®dejepaibHOE rOCYJapCTBeHHOe 0K/ PKeTHOe 00pa30BaTe/IbHOE YUPEeXKAEHHE BbICIIEro
oOpa3oBaHus

«APKYTCKHU HAIITMOHAJ/TbHBIN CCJIEJJOBATE/IbCKUN TEXHUUYECKUN
YHUBEPCUTET»

CrpykTtypHoe nogipa3zenenue «bpukc kadeapa (205)»

YTBEPXJEHA:
Ha 3aceflaHuy Kadepbl
ITpotokoma Nel5 ot 18 mapra 2025 r.

Pabouas nporpaMma JHCLMILIMHBI

«IJIEKTPUUECKUE MAIINHBI / ELECTRIC MACHINES»

Harnpassienue: 13.03.02 DrekTpo3HepreTvka 1 3J1eKTPOTeXHUKA

CoBpemeHHbIe TexHOJI0TMU 31eKTpo3HepreTukHY / Power Electrical Engineering

Keamudukaims: bakanaBp

dopma 00yueHwUsI: OUHast

JoKkyMeHT moAmvcaH MpoCcToi JoKyMeHT ToAMcaH MpoCTon JloKyMeHT moAnucaH pocToi
3JIEKTPOHHOM MTOJITHCHIO 3/1eKTPOHHOM MOATHCHI0 3/1eKTPOHHOM MTOJTUCHIO
CocTaBuTe/b IPOrpaMMBbI: YtBepaun: Kupeenko AHHa Cornacosain: KapamoB
Knenukosa TatbsHa [TaBnoBHa Omurpuii HukosaeBry
BnapumupoBHa Hara nognucanus: 09.06.2026 Hara nognucanus: 05.06.2026
[Jara nognucanus: 04.06.2026

I'og Habopa — 2026

WpkyTtck, 2025 T.



1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducnummHa «Jnekrpudyeckue Mamueabl /  Electric Machines» o6ecneunBaer
(opMupoBaHue C/1eAyIONUX KOMIIEeTeHIMH C yUéTOM HHANKATOPOB UX AOCTH)XeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-3 Crioco6HOCTb IPUMEHSITD B
npoecCHOHaIbHOM [1eaTe/TbHOCTH MeTO/bI aHasIn3a,
MOZIe/IMPOBAHMS ¥ PacueTa 31eKTPHUUeCKUX Lierel 1
3/IeKTPUUECKUX MallluH

OIIK OC-3.4, OIIK OC-3.5

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
CopepxaHue HHUKATOPa Pe3yabTaT 00yuyeHus
HHJUKaTopa
3HaTh Pe)KUMBI U1 0COOEHHOCTH
paboTel TpaHCHOPMATOPOB U
3JIEKTPUYECKUX MAIIT|H.
YMeTb 00BSICHATE pa3/inuHbIe
[leMOHCTpPHUpYeT MOHUMAaHHe
v PEXXUMBI paboThl TpaHCHOPMATOPOB U
OIIK OC-3.4 pur A 3/IeKTPUYeCKUX MalllvH.
3/IEKTPUUECKUX MAllliH U
Biapers npakTUUeCKMMU HaBbIKaMHU
TpaHc(opMaTopoB .
TIPOBe/IeHUsT UCCTIe/JOBaHUM
TpaHC(HOPMATOPOB U 3TEKTPUUECKUX
MallIMH B MPO(heCCHOHANTbHON
JesITe/TbHOCTH.
3HaTb pe)XUMbI U 0COOEHHOCTH
paboThI TpaHCGHOPMATOPOB U
AHanu3upyeT pe>XuMbl pabOThl | 3/1IEKTPUYECKUX MAll|H.
TpaHC(OpPMaTOpOB U YMeTb 00BSICHSATH Pa3/TUUHbIe
3/IeKTPUYECKUX Mall|H, pe>KuMbl paboThl TpaHCHOPMATOPOB U
OIIK OC-3.5 VICIIO/Ib3YeT 3HaHue UX 3/IeKTPUUeCKUX MalllWH.
XapaKTepUCTUK, KOHCTPYKLMKA 1 | ByiafeTh NpakTHUeCKUMU HaBbIKaMU
PeXXrMOB pabOTHI B TIPOBe/IeHNs KICCIIeJ0BaHNH
ripodecCrOHaTbHOM /1eTeIbHOCTH | TPaHC(HOPMATOPOB U 3/IeKTPUUECKUX
MalllFH B MpoeCcCUOHaNTBHOU
JesITeTbHOCTH.

2 MecTo pauciMIuIiuHbI B cTpyKType OOII

V3yueHue AMCHUTUIMHBI «DJieKTpryeckre MamuHbl / Electric Machines» 6a3upyetcst Ha
pe3y/bTaTaX OCBOEHUs CIeAYIOLIMX AWCLUIUIMH/TIPAaKTUK: «BBejeHne B mpodeccroHambHYHO
nestenbHOCTH / Introduction into Professional Activities», «O61ijast sHepreTrka / General Energy
Issues», «Teopetuueckre OCHOBBI 31ekTpoTexHUKU / Theoretical Foundations of Electrical
Engineering», «OJIeKTPOTeXHOJIOTUYECKOe W  KOHCTPYKLIMOHHOe MaTepuasoBefieHude /
Electrotechnological and Structural Materials Science», «Haze>xHOCTb 3/1€KTpO3HepreTUUecKux
cucteMm / Reliability of electric power systems»

JvcLuIuivHa SIB/ISI€TCS TIPe/IIIeCTBYIOIEH /st AUCLIUTUIMH/TIPAKTUK: «DHeprocHabKeHue
/ Energy Supply», «/IHTerprpoBaHHble 3Heprocuctemsl / Integrated Energy Systems», «OCHOBbI
snekTpocHabkenus / Basics of Electricity Supply», «DnekTpuueckre CTaHIUU U TIOJCTAHI[UH /
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Power Stations and Substations»,

«IIpoekTpoBaHHe 3/IEKTPOYCTAHOBOK MOJCTaHUUWA /

Designing of Electrical Substations», «PeneiiHast 3aijdTa cUcTeM 371eKTpocHabeHus / Relay
Protection of Power Supply Systems», «CuctemsI 3nekTpocHabxeHust / Power Supply Systems»,
«32nekTposHepretuueckue cucteMsl U cetu / Electric Power Systems and Networks», «MoHTax,
HajlaZika M JKCIUTyaTal[usl CUCTeM 3ieKTpocHabxenusi / Installation, Commissioning and
Operation of Power Supply Systems», «IIpon3BoAcCTBeHHast TIPaKTUKa: MPOEKTHAs TTPAKTHKA /
Company Internship 2», «IIpou3BoAcCTBeHHass TpPAaKTUKa: SKCILTyaTalMOHHAsi TpaKTUKa /

Company Internship 3», «IIpou3BocCTBeHHasi TIpaKTHKa:

Undergraduate Practice»

3 O0beM AUCIMILTHHbBI

O0beM AMCLMITIIHHBI cocTaBisieT — 7 3ET

npeaguIiyioMHass TIPakKTHUKA /

Buj; yue0HOI padoThI

TpyA0eMKOCTb B aKafileMHUeCKHX yacax
(OpvH akaZileMU4yeCcKrUi 4yac COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOTO yaca)

Cemec
Bcero 1p Ne 4 Cemectp Ne 5

OO6r1ast TPy0eMKOCTb 959 108 144
JVCLIUTUIAHBI
AyauTOpHBIe 3aHSITHS, B TOM 132 7 60
yncse:

JIEKLIMU 66 36 30

nabopaTopHbie pabOThI 33 18 15

rpaKTUUeCcKrue/ceMUHapCKUe 33 18 15
3aHATHUS
CamocrosTenbHasi paborta (B
T.4. KypCcoBOe 84 36 48
NIPOEKTUPOBAHMUE)
TpymoeMKoOCTb y 36 0 36
MIPOMEe)KYTOUHOM aTTeCcTaluu
Buz npomexxyTouHOM
aTTecTaluy (UTOrOBOTO Ok3ameH, Kypcosoi 3auer Ok3ameH, Kypcosoii

KOHTPOJIS 10 AUCLIUTIIIUHE) MPOEKT, 3aueT TPOEKT
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIe JaHHbIE N0 COAEP>KaHHUIO AV CLUTI/IUHBI
Cemectp Ne 4
Bl/lﬂbl KOHTAaKTHOM paﬁOTbI
N | et e | ap | macpn | P | dee
n/n b nﬁl UIUTUHbI Ne Ko No Ko Ne Ko, No Ko, KOHZ‘monﬂ
Auct 3 UYac. 3 UYac. 3 Uac. 3 UYac. P
1 2 3 4 5 6 7 8 9 10 11
Bgenenue
Wcropus pasBuTus
3/IeEKTPUYECKUX
1 MalluH 1 5 2 1 Y CTHBIV
Marepuaisl, onpoc
MpUMeHsIeMbIe B
3JIEKTPOMAIIMHOCT
pPOEHUM.




Tpanchopmartopbl

2 YCTPOI/ICTBOUI/I 2 1 1 2 YcTHBIN
TIPUHLUI JeNCTBUS orpoc
TpaHCcHOpMaTOPOB.

CXxeMBlI U TpYIIIBI
CcoeTMHEeHUs .
3 00MOTOK 3 2 2 2 YCTHBIH
orpoc
TpexdasHbIx
TpaHchopMaTOpOB
OcHoBHbIe Y eTHBL
4 PEXUMbI paboThI 4 3 3,4 1,2
orpoc
TpaHCc$HOpMaTOPOB.
[TapannensHas Y eTHBI

5 pabota 5 4 2

orpoc
TpaHCc(OpMaTOPOB.
ITapannensHas
pabota YcTHbIM

6 6 2
TpexdasHbIX orpoc
TpaHc$opMaTopoB.

Pabota
TpaHcgopMaTopoB Y eTHBI
7 pu 7 2,3
o orpoc
HECUMMeTPUYHOU
Harpyske.
Tpexdaznsie
TpaHchopMaTophl VerHbii
8 npu 8 2
. orpoc
HECHMMeTPUYHON
Harpyske.
ITepexonaHbie Y eTHBL
9 TMpOLIeCChI B 9 2
orpoc
TpaHcdhopMaTopax.

10 CneupianbHbIE 10 2 Y CTHBIN
TpaHc(opMaTopsl. orpoc
OO01111e BOMPOCHI
MallH

1 repeMeHHOTr0 TOKa. 1 ’ YcTHbIit
240CuMJIC B ornpoc
00MOTKax MalivH
repeMeHHOTr'0 TOKa.

12 O6GMOTKHU MalliiH 12 5 2 YcTHBIM
repeMeHHOT0 TOKa. orpoc
ACHHXpDOHHbIE
MalllMHBbI,

OcHoBHbIe

13 3/71eMeHTbI 13 5.6 6 2.3 YcTHbIN
KOHCTPYKLIMH U orpoc
TIPUHLIUM JeNCTBUS
ACMHXPOHHBIX
MallIVH.

Pa6ota
aCHHXPOHHOU .
14 MallWHbI TIPU 14 2 ¥ CTHbIR
orpoc
HETIOZBYKHOM
poTope.
Pabora
ACMHXPOHHOM O
15 MallIMHbI TIPU 15 7 2
orpoc
BpalaroIeMcst
poTope.
16 Ilyck B x0q 1 16 7 8 2 YcTHBIU




peryivpoBaHue
YaCTOTHI BpallleHuUst
ACMHXPOHHBIX
JBUraTesneii ¢
KOPOTKO3aMKHYThI
M ¥ (pa3HBIM
POTOPOM.

orpoc

17

Pabouue u
MexaHHueCcKHe
XapaKTepUCTHKU
ACHHXPOHHOT0
[IBUTaTeJIsL.
JocTonHcTBa 1
HeZI0CTaTKU
€rocoboB MycKa u
peryJIMpoOBaHUsI
YacTOThI
BpallleHusl.

17 2

Y CTHBII
oripoc

18

OpHodasHbie
ACHHXPOHHbIE
JIBUTaTeH.

18 2

Y CTHBII
oripoc

19

Pemtenue 3azau o
BCEM pasfieniam
JUCLIUIJIVHBL.

Pemenue
3aja4

20

Pertenne
crielfiaabHbIX
3a/1a4
TOBBIIIEHHON
CJIO’KHOCTH.

Peinienue
3aziau

IIpomesxyTounas
aTTecTaLys

3auet

Bcero

36

18

18

36

Cemectp Ne 5

HaumeHoBaHHe
pa3jesa u TeMbl
JMCHUTLTUHBI

Bujbl KOHTAKTHOH paboThI

Jlekuuu

JIP

T13(CEM)

CPC

Ne

Kon.
Yac.

Ne

Kon.
Yac.

Ne

Ko
Yac.

Ko
Yac.

dopma
TeKyILero
KOHTPOJIA

2

3 4

5

6

7 8

10

11

Ha3Hauenue,
OCHOBHbIE
3/1IEMEHTBI
KOHCTPYKLIVH,
peakLys IKOpsi B
CHHXPOHHBIX
reHeparopax rnpu
Pa3MUUHbIX
XapakTepax
Harpy3Ku.

1,2

Y CTHBII
orpoc

BekTopHble
JiarpamMMel
HaTpsDKeHU !
CHUHXPOHHBIX
reHepaTopOB.
OcobeHHOCTH
TOCTPOEHHUS
OCHOBHO#
BEeKTOPHOM
Juarpammel D/1C
(muarpamMma

Y CTHBII
oripoc




Bronzens) u
BEKTOPHOM
JMarpaMMel
M3JC
(mrarpamMmbl
[MoTbe).

ITpyHLMn
JIeUCTBUS U
XapaKTepUCTUKU
CUHXPOHHBIX
reHepaTopoB.

2,3

YcTHBIN
orpoc

[TapannenvHas
pabota
CHUHXPOHHBIX
reHepaTopoB.

Y cTHBIN
orfpoc

Pe>xumbl paboThI
CHHXPOHHBIX
reHepaTopoB IpH
Trapasuie/ibHON
pabore c ceTblo.

Y CTHBIN
oripoc

HecruMMeTpUuHbIe
PEXUMbI paboThI
CHUHXPOHHBIX
reHepaTopoB.
Mertop,
HCCIieloBaHUs
HeCUMMeTPHUYHBIX
PEKHUMOB
CHHXPOHHBIX
reHepaTopoB.

Y CTHBIN
orpoc

CHHXDOHHbIE
JBUraTeny u
CHUHXDOHHbIE
KOMITeHCaTOPbI.

Y CTHBIN
oripoc

CucreMbl
BO30Y KAeHUsI
CHHXPOHHBIX
MallWH.

Y cTHBIN
orpoc

MarimHsl

IIOCTOAHHOI'O TOKa.

OcHoBHbIe
3/IEMEHTEI
KOHCTPYKLIVH,
CI10CO0EBI
BO30Yy>KAeHUs
MallH

ITOCTOSAHHOI'O TOKa.

5,6

2,3

Y cTHBIN
orfpoc

10

O6motku u D/1C
MalIvH

IMOCTOAHHOI'O TOKA.

10

Y CTHBII
oripoc

11

MarHuTHas 1jellb
MallliHbI
TOCTOSTHHOTO TOKa
U ee pacyer.
Peakuus skopsi.

11

Y CTHBIN
orpoc

12

KommyTtanms u
CII0COOEI ee
YAyUIIeHNSsI.

12

Y cTHBIN
orfpoc

13

I'enepaTopsl

ITOCTOAHHOI'O TOKaA.

13

Y CTHBII
orpoc

14

JBurarenu

14

Y CTHBII




MOCTOSIHHOT'O TOKA.
[TpuHLMn
JelicTBUSI.
CKOpOCTHBIe,
MOMEHTHBIE U
MexaHu4ecKre
XapaKTepUCTUKU.

orpoc

15

Perynuposanue
4aCTOThI BpallleHUs
Y Crioco0bl MycKa 15
JBUTaTeen
MOCTOSIHHOTO TOKA.

YcTHBIN
orpoc

16

Pemrenue 3asau o
BCeM paszenam
JUCLIUIJIVHBL.

Peinienue
3a7a4

17

Perienue
CTeIaIbHBIX
3a/1a4u
TOBBIIIEHHON
C/IO>KHOCTH.

Perienue
3a/1a4u

IIpomesxyTounas
arrecralys

DK3aMeH,
36 Kypcosoii
TIPOEKT

Bcero

30

15 15 84

4.2 KpaTkoe cofiep)KaHue pa3/ie/ioB U TeM 3aHATUHH

Cemectp Ne 4

Ne Tema Kpartkoe copep:xanue

1 Bsepnenue Vcropus Ncropus pasBuTys 3/1€KTPUUYECKUX MallUH
pasBUTHSA IeKTpUYecKux | MaTepuasl, IpUMeHsieMble B
MaluH MaTepuaiisl, 3/IeKTPOMALLIMHOCTPOeHUHU. Pa3BuTHe S5HepreTUku B
TpUMeHsieMble B Poccun.
3/1eKTPOMALLMHOCTPOeHU
U.

2 TpaHchopmaTopbl Ha3nauenue TpancdopmaTopoB. Knaccudukariysi.
YCTpPOWCTBO M MPUHLIUIT | Y CTPOMCTBO, OCHOBHBIE 3/IeMEeHTbl KOHCTPYKLIMU U
JenCTBUs MIPUHLMM e CTBUS TpaHCPOPMAaTOPOB Ha IpUMepe
TpaHC(OPMaTOPOB. o/iHo(a3HOro TpaHcopMaropa.

3 CxeMbl U IpynIibl CxeMbl ¥ TPYIIBI COeJTUHEHUS] 00MOTOK Tpex(da3HbIX
coeiuHeHus1 0OMOTOK TpaHC(hOpMaToOpoB DKCIlepUMeHTabHOe Orpe/iesieHre
TpexdasHbIX TPYIIBI COeJUHEHUSI 0OMOTOK TpexX(a3HbIX
TpaHc(hOpMaTOpOB TpaHc(opMaTopoB U CITIOCOOHOCTh TIPUMEHEHHST 3TUX

3HaHUM MPU pellleHnH NpoQeCcCHOHaIbHbIX 3a/ay.

4 OCHOBHBIE pe)KUMBI OcHOBHBIe peXXHUMbI paboThI TPaHCHOPMATOPOB.
paboTbI dusnueckue ycyioBust paboThl, ypaBHEHUs], CXeMbl
TpaHc(hOpMaTOpOB. 3aMelleHus], BeKTOPHbIe MarpamMmmsl,

3KCIIepUMeHTa/IbHOe UCC/Ie/IOBaHUe U CITIOCOOHOCTh
IIpY 5TOM [IPUMEHSTh COOTBETCTBYIOIIUN (DU3UKO-
MaTeMaTUUeCKUH amrapar, MeTo/bl aHaiu3a U
MO/Ie/IMPOBaHUs NPU pellieHNH NpogecCroHaIbHbIX
3aza4 B 00J1aCTH 3KCIUTyaTalliy TPaHC(HOPMAaTOPOB.

5 [MapannensHasi paboTa [MapannensHas paborta TpaHC(OPMATOPOB. Y CJIOBUS
TpaHC(OPMaTOPOB. BKJIFOUEHUs1 TpaHC(OPMAaTOpPOB Ha MapasyiebHyI0
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pabory. [TocnencTBUSI IPY HEBBITTOJTHEHUU ITUX
YCJIOBUM.

6 [MapanensHast paboTa [IprimeHeHKe MeTOOB aHaM3a U MOJe/IMPOBaHUS,
Tpexda3HbIxX TEOPETUUECKOI0 U SKCIIepUMEeHTaIbHOTO
TpaHc(hOpMaTOpOB. WCC/IeloBaHUS NPU pellieHUH TIPogecCroHaIbHbIX

3ajiau MPY UCC/IeJOBAHUN 3TUX PEKUMOB PaOOTHI
TpaHC(OPMaTOPOB.

7 Pabora Pabora TpaHchopMaTopoB NIpU HECUMMETPUYHOM
TpaHc(hOpMaTOpOB MpU Harpy3ke. [IpyMeHeHre COOTBETCTBYOLEro (pr3nKo-
HECUMMETPHUYHOM MaTeMaTUUeCKOro afnrapara Npy UCc/ieJOBaHUU
Harpyske. paboThl TPAHCHOPMATOPOB MPU HECUMMETPUIHON

Harpyske.

8 TpexdasHbie MeponpusTys 110 CHUKEeHUIO "BpefiHbIX"
TpaHchopMaTOophI MpU BO3/IeMCTBUI HECUMMEeTPUUHOM Harpy3ku Ha
HEeCUMMETPUYHOU ToTpeouTeTel.

Harpyske.

9 [TepexonHsle npoueccel B | IlepexofHble rporjeccel B TpaHC(opmaTopax.

TpaHchopMaTopax. [Tepenanpsokenus. CeepxToku. MeTo bl aHa/MM3a U
MO/Ie/TMPOBaHusl, TEOPETUYECKOTO U
9KCIepUMeHTaIbHOT'0 MCC/IeJOBaHUSI TP pelleHUU
npo(eCcCHOHAIBHBIX 3a/a4 , HarpaB/ieHHbIe Ha
3al[UTy TPAHC(HOPMATOPOB OT MepeHanpsHKeHU U
CBEPXTOKOB.

10 CnenyanbHble CrierjuasibHble TpaHC(OPMaTOPbI: U3MepUTe/IbHbIe
TpaHC(POPMaTOPBI. TpaHC(OpMaTopsl, aBTOTPAHC(OPMATOPLI, CBAPOYHBIE

1 Tpex0OMOTOUHBIe TpaHCGOpMaTophl. BriageHue
HaBbIKaMU [IPUMEeHEeHUs] COOTBETCTBYIOLLEr0 (PH3UKO-
MaTeMaTUuUeCKOro arfrapara, MeTO/I0B
MO/le/TMPOBaHUsl, TeEOPeTUYECKUX U
9KCIepUMeHTaIbHbIX UCC/IeI0BaHUM NPy
MPOEKTUPOBAHUHU Y SKCILTyaTal|uM 3TUX
TpaHC(OPMATOPOB.

11 OO61iue Boripockl MamvH | 3C 1 MJIC B 06MOTKax MallliH [TepeMeHHOT0 TOKa.
nepeMeHHOro Toka. O[JC | ®u3nyeckuid cMbICI KO3(QPULIMEHTOB YKOPOUEHUs,
u M/IC B o6MOTKax pacripe/iesieHust U 00MOTOUHOTO.

MalIlllH [TlepeMeHHOr 0

TOKa.

12 OOMOTKH MalliH Twurbl, pacuer, JOCTOUHCTBA, HEJJOCTaTKU U 00/1aCTh
TepeMeHHOT0 TOKa. MpUMeHEeHHsI TIPU pellieHrH TTPo¢eCcCUOHaTbHBIX

3a/a4.

13 AcvHXpOHHbBIE MalllMHEL, | Ha3zHaueHue, MeTO/bI aHa/IM3a U MO/ e/IMPOBaHUS,
OCHOBHBIE 3/1eMeHTbI TEeOPeTUUeCKOI0 ¥ SKCIepUMeHTalbHOT0
KOHCTPYKLIMY U MIPUHLUI | MCCJIeJOBAHUS MPU UCC/IeJ0BaHUN OCHOBHBIX
JeliCTBUSI aCUHXPOHHBIX | PE)KUMOB pabOThI aCHHXPOHHBIX MAIlIVH.

MalluH. Oco6eHHOCTH aCMHXPOHHBIX MAIIIMH C
KOPOTKO3aMKHYTbIM POTOpoM. OcoOeHHOCTH
ACMHXPOHHBIX MaIlIKH C ()a3HbIM POTOPOM.

14 PaboTa acHHXPOHHOM PaboTa acHHXPOHHOM MallIMHbI PU HETIOB)KHOM
MallI1HbI IpU potope. OT/iM4Me U CXOZACTBO C paboToM
HeMNo/IBH)KHOM pPOTOpe. TpaHchOpMaToOpOB.

15 PaboTa acCHHXpPOHHOM PaboTa acCHHXPOHHOM MallTMHBI ITPH BPAITIAFOIIIEMCS
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MaIlMHbI TIPU
BpAlL[AIOIIEeMCsi POTODe.

poTope. OT/iMure U CXOZACTBO ¢ paboToii pu
Hero/BWKHOM pOTOpe.

16 Ilyck B X044 1 Ilyck B X0A ¥ pery/MpoBaHue 4acTOThl BpalljeHus]
pery/1vpoBaHUe YacTOThl | aCUHXPOHHBIX JBUraTesieil C KOPOTKO3aMKHYTBHIM U
BpallleHHs] aCHHXPOHHBIX | (ha3HbIM pOTOPOM. JJOCTOMHCTBA U He/JOCTaTKU
JBUrare’sie c croco0oB TycKa, pery/IMpoBaHus YaCTOThI BpalljeHust
KOPOTKO3aMKHYThIM U Y CrIoCOOHOCTDb TIPOBO/IUTH TEOPETHUECKHe 1
(a3HbIM pOTOPOM. 5KCIepryMeHTabHble UCC/Ie[0BaHNS TIPU pellleHnr

nipodecCrOHaIbHBIX 3a/au.

17 Paboune u Paboune 1 MexaHHUUeCKHEe XapaKTePUCTUKH
MeXaHuuecKre AaCMHXPOHHOTO fBuraresis. CriocoOHOCTh MPUMEHSTh
XapaKTepPUCTUKU COOTBETCTBYIOLLMI (U3UKO-MaTeMaTUUeCKUH
aCMHXPOHHOT' 0 arrapar, MeTO/Ibl aHa/li3a U MO/ZIe/TMPOBaHKs NIpU
aBuraresist. JJoctonHcTBa | 00bsicCHeHUM rpaduyecKUx 3aBUCUMOCTeH
Y HEJIOCTaTKM CIIOCOO0B | XapaKTePUCTHK C y4eTOM KOHCTPYKLIMOHHBIX
TyCKa U pery/MpoBaHusi | ocoOeHHOCTel poTopa.

YaCcTOThI BpallleHUsl.

18 OpHoda3zHbie [TpuHLMIT AefcTBUS 0fHO(a3HBIX ACUHXPOHHBIX
ACMHXPOHHBIE nBuraresieit. [Tyck ogHodasHbIX JBUTaTesel.
JBUTaTesu. O671acTh MpUMEHEHUSI.

19 Perienue 3a71au 1o BceM | PeliieHue 3a7iau 1o pasjesiaM rpejMeTa.
paszesiaM AUCLUIIIVHBIL.

20 Perienue crieljuanbHbiX | IHAMBUAYa/IbHbIE 3alaHUs, 3a[]Jaul, PACUETHO-
3a/1a4 MOBBILLIEHHOU rpaduueckre paboThI TIO pa3/eaM AUCIUTUTAHBI.
CJIO’KHOCTH.

Cemectp Ne 5
Ne Tema Kpartkoe copep:xanue

1 Hasnauenue, ocHoBHble | Ha3HaueHue, OCHOBHBIE 3/1eMEHTbI KOHCTPYKLIUY,
3/1eMeHTbl KOHCTPYKLIMHY, | peakLus SKOpsl B CHHXPOHHBIX FeHepaTopax Ipu
peakiusi IKopsi B pa3/IMYHbIX XapaKTepaxX Harpy3Ku.

CUHXPOHHBIX
reHeparopax Inpu
Pa3MUHBIX XapaKTepax
Harpys3KHu.

2 BekTopHble guarpamMMbl | BeKTOpHbIe AriarpaMMbl HAMps»KeHU CHHXPOHHBIX
HarpsoKeHUH reHepaTopoB. OCOOEHHOCTH MOCTPOEHHST OCHOBHOM
CUHXPOHHBIX BekTOpHOU Anarpammbl S[IC (auarpamma bioHpgens)
reHepaTopoB. u
OcobeHHOCTH BekTOpHOU AnarpamMmbl MO/IC (auarpammel [ToTke).
MOCTPOEHHUsI OCHOBHOU
BEKTOPHOU AiiarpaMMbI
3/[C (guarpamma
BrioHzesnst) 1 BeKTOpHOM
nrarpamMmel MO/IC
(muarpammel IToTbe).

3 [TpuHLUTI AeNCTBUS U [TpuHLUTT JeNCTBUS U XapaKTePUCTUKH CUHXPOHHBIX
XapaKTepUCTUKH reHepaTOPOB.

CUHXPOHHBIX
reHepaTOpOB.




4 [MapannensHas paboTa [MapannensHast paboTa
CUHXPOHHBIX CUHXPOHHBIX FeHepaTopOB.
reHepaTopos.

5 Pexxumbl paboThI Pesxumbl paboThl CHHXPOHHBIX TeHepaTOPOB MPH
CUHXPOHHBIX TriapasiiesibHOM paboTe ¢ ceThlo. YTioBble u U-
reHepaTopoB MpU oOpa3Hble XapaKTepUCTUKH
TriapasiiesibHOM paboTe ¢
CETBIO.

6 HecummertpuuHsbie HecrMMeTpyuHbIe pe>KUMbI PAOOThI CUHXPOHHBIX
PeXXUMBI pabOThI reHepaTtopoB. MeTtoj uccies0BaHNs
CUHXPOHHBIX HeCHUMMEeTPHUYHBIX
reHeparopoB. Metog, PEXUMOB CUHXPOHHBIX I'eHepaTopoB.
YCC/IelOBaHUsA
HeCHMMeTpPUYHBIX
PEXXUMOB CUHXPOHHBIX
reHepaTopoB.

7 CuHxpoHHbBIe BuraTe | OcoOeHHOCTU KOHCTPYKLIWH, TIPUHLIUTT 1eHCTBUS,
Y CUHXPOHHBIE Croco0bI TIyCKa B XO/I.

KOMITeHCaTOpBkl.

8 Cucrembl Bo30yxgennsi | CructeMbl Bo30Yy K/IeHHsI CAHXPOHHBIX MAllIVH.
CHHXPOHHBIX MalllVH.

9 MaliuvHbl OCTOSHHOTO MaiuvHel MOCTOAHHOT0 TOKAa. OCHOBHBIE 3/1IEMeHThI
TOKa. OCHOBHBbIE KOHCTPYKLIMH, CITI0COObI BO30Y KeH!sT MallIH
371eMeHTbl KOHCTPYKLIMH, | MOCTOSTHHOT'O TOKa.
crioco6bl BO30YKeH st
MalIlWH TTOCTOSTHHOTO
TOKA.

10 O6motku 1 3/]C MaumH | TUITBI SKOPHBIX 0OMOTOK. Y CJIOBUSI CHUMMETPHH.
TIOCTOSIHHOT'O TOKa. Bribop THIa 0OMOTKH SIKOPSI.

11 MarnuTtHas Lerb MarnuTtHas Lerb MallvHbI TIOCTOSIHHOTO TOKa U ee
MallMHbI [TOCTOSTHHOT O pacuet. Peakiusi 9KOpsi. Y cTpaHeHue "BpegHOro”
TOKa U ee pacuer. BO3/|eMCTBUS peakKLUU SKOpSI.

Peaxkiius sikops.

12 KommyTarms u crioco6sl | KommyTariusi v criocobsl ee ysyuiienust. [IpyanHb
ee yJIyylleHusl. rckpeHusi. 31C B KOMMYTHUPYeMOU CEKI[UH.

13 ['eneparopsl [MpuHLuMn fgericTBUs. XapaKTepUCTUKHU.
TIOCTOSIHHOTO TOKa.

14 [iBurarenu nocTossHHOro | JlBurarenu MOCTOSIHHOTO TOKa. [IpyHLMI felicTBYS.
ToKa. [IpuHIun CKOpOCTHBIe, MOMEHTHbIE U MeXaHUUeCKHUe
pevictBusi. CKOPOCTHbIE, | XapaKTepUCTUKHU.

MOMEHTHbIE U
MexaHuyecKue
XapaKTePUCTHKH.

15 PerynvpoBaHue 4acTOThl | PerysimpoBaHue 4aCcTOThI BpalljeHUs U CIOCO0bI IycKa
Bpall[eHNsI U CITOCO0bI JIBUraTesier NoCTOSIHHOTO TOKa.

MyCKa JiBUraTeneun
MOCTOSIHHOTO TOKa.

16 Perrenue 3aziau o Bcem | PelueHue 3az1au 110 paszesaMm rpezmera.
pasjesnam JAUCLIUIIMHBL.

17 PellieHue crieniaIbHbBIX WupvBuyanbHble 3aaHus, 3a4a4M, paCueTHO-

3a/1a4 MOBbILIIEHHOMN

rpaduueckre paboThI IO pa3/esiaM AUCIUTTHHBI.
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| cnoHOCTH. |

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

Cemectp Ne 4

Koi-Bo akapgeMuueckux

JBuraresisi ¢ pa3HbIM POTOPOM.

No HaumeHoBaHue /1a00paTOPHOI padoThI
JacoB
1 VccnenoBanue ogHodasHoro TpaHcdopmaTopa B 4
PeKHUMax X0JIOCTOTO XOZia ¥ KOPOTKOTO 3aMbIKaHMUS.
? OripefiesieHye TPyl COeJUHEHUsT 0OMOTOK 9
Tpexda3Hbix TpaHCHOPMaTOPOB.
3 WccnenoBanue ogHoda3Horo TpaHchopmMaTopa 1o/ )
Harpy3Komu.
4 VccnenoBanue napasiesibHOM paboThbl 0iHO(A3HBIX 9
TpaHC(OPMaTOPOB.
5 VccnenoBanue Tpexda3HOro aCUHXPOHHOTO 9
reHeparopa.
VccnepmoBanue Tpexda3HOro aCUHXPOHHOTO
6 JIBUTaTesi C KOPOTKO3aMKHYTBIM POTOPOM. 4
PerynvpoBaHue 4aCTOTHI BpallleHUs] aCHHXPOHHOTO
JBUTraTessi C KODOTKO3aMKHYThIM POTOPOM.
7 VccnenoBanuie Tpexda3HOro aCUHXPOHHOTO )

Cemectp Ne 5

Ko/1-Bo akajeMu4ecKHx

noc/jieioBaTe/IbHbIM BO36y>K'E[6HI/IeM.

Ne HaumeHoBaHue 1a00paTOpHON PadoThI
4yacoB

1 UccnenoBanvie Tpex¢a3HOro CHHXPOHHOTO 4
reHeparopa.

) WccnenoBaHre crioco60B BKTHOUEHUST CAHXPOHHBIX )
reHepaTopPOB Ha MapauIe/IbHYI0 paboTy C CeThIO.

3 UccnenoBanvie Tpex¢ha3HOro CHHXPOHHOTO )
JIBUTATeJIs.

4 VccneoBaHyie reHepaTopa MOCTOSIHHOTO TOKA C 3
HE3aBUCHMBIM U MapaJuie/iIbHbIM BO30Y)KIEHUEM.

c WccneoBaHyie JBUraTess MOCTOSIHHOTO TOKA C 5
TIapaJiyie/IbHBIM BO30Y KI€HHUEM.

6 WccneoBaHye JBUTaTess MOCTOSIHHOTO TOKA C 5

4.4 TlepeyeHb NPAaKTUYECKUX 3aHATUH

Cemectp Ne 4

. KoJ/1-Bo akajjeMHUuecKux
Ne TeMbI NPAaKTHYECKUX (CEMHHAPCKHX) 3aHATUH
JacoB
1 OcCHOBHBI€e 3/1eMeHThbl KOHCTPYKLIAH U TTPUHLIATT )
JiericTBusi TpaHChOPMaTOpOB.
9 CxeMblI ¥ IPyYTIIIbI COeTUHEeHNsT 0OMOTOK 4
TpaHCc(hOpMaTOpOB.
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3 OcCHOBHBIe PeXXHUMBI paboThI TpPaHCHOPMATOPOB. 9
X0/10CTOM XO/1 ¥ KOPOTKOE 3aMbIKaHHe.
4 OCHOBHI:;IS peXXUMbI paboThI TPAHCPOPMATOPOB MO, ’
HarpysKou.
5 OOMOTKM MallliH MepeMeHHOT0 TOKa. 2
6 OCfIOBHbIE 3/1eMeHTbl KOHCTPYKLIUK U NPUHLIUI 9
JeMCTBYSI aCHHXPOHHBIX MalllKH.
7 PaboTa aCHHXPOHHBIX JJBUTaTesel Py 9
BpalllaroLLeMCsl pOTOpe.
3 [Tyck B X0 U pery/MpoBaHHue YacToThI BpalleHHs 9
ACMHXPOHHBIX IBUraTesIei.
Cemectp Ne 5
. Ko/1-Bo akajeMH4eCcKHX
Ne TeMbl MpaKTHYeCKUX (CEMUHAPCKHX) 3aHATHI
4acoB
CuHxXpoHHble MalIUHbL. Ha3HaueHue, OCHOBHbIE
1 3/1eMeHThbl KOHCTPYKUMU. [IpuHLnn feicteys 2
CUHXPOHHBIX T'eHepaTopOB.
5 BekTopHble ArarpaMMbl HarpsiKeHUM CHHXPOHHBIX 3
reHepaTopoB.
3 Peakijust IKopsi, XapaKTePUCTUKU CHHXPOHHBIX )
reHepaTopoB.
BkitoueHre CMHXPOHHBIX TeHepaTOpPOB Ha
4 napasuienibHyt0 paboTy c ceTbio. PexxrMbl paboThbl 2
reHepaToOpOB B CETH.
5 MarmHel OCTOSTHHOT 0 TOKa. HasHaueHue. 2
Konctpykuuu. Crioco6sl Bo30ykaeHuss. OBMOTKH.
I'enepaTOpbI MOCTOSTHHOTO TOKA. [IpyHIMN
6 JelcTBUs. XapaKTepUCTUKN T'eHepaToOpoB 2
TIOCTOSIHHOT'O TOKa.
[BuraTeny MoCTOSIHHOTO ToKa. [TpuHIMN AeiCTBUS.
7 XapakTeprCTHKY ABUraresen oCTOSHHOTO TOKa. ’
[Tyck B XOZ 1 pery/MpoBaHue 4yacTOThI BpallleH!s
SIKOPS.

4.5 CamocTosTesibHasA padora

Cemectp Ne 4

Ne Bup CPC Ko/i-Bo akafjeMuueckux
4acoB
1 [ToaroTOBKa K KOHTPOJIbHBIM paboTam 2
2 IToAroTOBKA K MPAaKTUYECKHUM 3aHSITUSIM 18
3 [ToAroToBKa rpe3eHTalvi 4
4 Pelienue crieliasibHbIX 3a7a4 12
Cemectp Ne 5
Ne Bup CPC Koi-Bo akapgeMuueckux
4acoB
1 [ToaroTOBKa K KOHTPOJIBHBIM paboTam 2
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2 [ToaroroBka K IpakTUYECKUM 3aHSATUAM 30
3 [ToAroToBKa rpe3eHTaryi 4
4 Pelienue crieliasibHbIX 3a7a4 12

B xope npoBesieHus1 3aHATUM 10 AUCLUIIMHE UCIIO/b3YIOTCS C/IeAyIOIie UHTepaKTUBHbIE
MeTo/bl 00yueHusi: [IMCKyCCusi, KOMITbIOTEpHbIE CUMYJISILIN, KeMC-TeXHOJIOTHsI, MO3T OBOM
LITYPM, POEKT.

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00eciedeHUsl JUCLUIIMHBI
5.1 MeToanueckue yKa3aHUusA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JUCLUILIMHBI

5.1.1 Metoauueckue yKa3aHus A o0yuarommxcs 1o KypCOBOMY
NpoeKTHPOBaHHI0/paboTe:

BrigaeTcst mepcoHanbHOe 3a/jaHue 110 KypCOBOMY TIPOEKTY.

1. DnekTpryeckue MallMHel.. MeToz. yKas. o KypcoBoMy MpoeKTUpoBaHUt0. CoCT.
O.B.Apcentbes. FO.B. KonoBanos, T.B. KnenukoBa —Mpkytck: UpI'TY, 2008 — 24 c.
(OnektponHas 6ubmoreka pI'TY, [ICK-2358).

2. IIpoekTHpOBaHue 37eKTPHUECKUX MallliH: Yueb.z/ist By30B. - [Tog pea. W.I1.KonbinoBa. -
4-e w3p.,nepepad. u gor. - M.: Beicur. mik., 2004. - 767 c.

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4alIHUXCs M0 NMPAKTHYECKUM 3aHATHIM

CryzeHTaM 3apaHee Ha3HauyaeTCs TeMa MPaKTUUeCKOr 0 3aHSATHS, KOTOPYIO OHU [J0JDKHBI U3yUUTh
Ha OCHOBe JIEKLIMOHHOT0 MaTepuasa, MpoeCcCUOHaNbHOTO CTaH/japTa U peKOMeH/I0BaHHOM
suTepatypsl. [1o TeMe MpakTUUeCKOro 3aHATHSI MPOBOJIUTCSI CEMUHAP B IMA/IOTOBOM PEXXUME
WM B (popme rpymimoBoi AUCKYCCHM, PeIatoTCs 3aZlaud, COOTBETCTBYIOLI[He TeMe 3aHSI TS,
MIPOBOJUTCS aHAIU3 CUTYaLUH.

5.1.3 Meroauueckue yKa3aHus Jjis 00yUYaroIUXcA 1Mo 1abopaTopHbIM pabdoTam:

CryzeHTaM 3apaHee Ha3Ha4yaeTCst TeMa J1abOpaTOPHOTo 3aHATHS, KOTOPYIO OHH [JO/DKHBI U3YUUTh
Ha OCHOBe JIEKLIMOHHOI'0 MaTepuaa, Npo(eCcCUOHaTBHOIO CTaHapTa U peKOMeH/I0BaHHO!
JIUTepaTypBl.

5.1.4 MeToauuecKne yKa3aHuUs /ISl 00y4aromuXCs 10 CAaMOCTOATe/IbHOM padore:

HO,E[FOTOBK{:I K ITIPAKTUYE€CKUM 3dHATHUAM, BbITIOJIHEHHE npe3eHTauHﬁ, OTUeTOoB, pe(bepaTOB 44
pelieHye 3aaa4.

6 ®DoHj OLeHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TpOBejeHHUs
NMPOMEe)XYTOYHOH aTTeCTaluy Mo JAUCHHUIINHE

6.1 OreHoYHBIe Cpe/CTBA /11 NPOBe/ieHUs TeKyIero KOHTPOJIs
6.1.1 cemecTp 4 | Y cTHBII onpoc
Omnucanue nponeaypel.

BbiziaroTcst mepcoHasibHbIe 3a/laHKMs TI0 pacCMaTpUBaeMoil TeMe. 3a/jlaHus UMer0T
TeOpeTUYeCKyI0 YaCTh COCTOSIIIYIO U3 TPeX BOMIPOCOB U 3a/IauM.

IIpuMmeps1 BOIIPOCOB:

1. YcTpolicTBO ¥ MPUHLIUM IeCTBUST TPAHC(POPMATOPOB.

2. CXeMblI U TPYTIITBI COeIMHEHUST 0OMOTOK TpaHC(hOPMaTOpOB.
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. UTo TaKoe pe)KUM X0JI0CTOT0 X0/la, KOPOTKOTO 3aMbIKaHUsI TPaHC(OpMaTOpOB?

. Ha3zoBure uto Takoe K03¢duieHT TpaHC(OpMaLi U B KAKOM PeXXHUMe OH OMpe/iensieTcs?
. UTo Takoe HarpsbkeHue KOPOTKOr'0 3aMbIKaHUS?

. Ha3oBuTe xapakTepuCTUKU X0JIOCTOTO X0/a”?.

. HasoBuTe XxapakTepUCTUKU KOPOTKOI'O 3aMbIKaHUS ?

. YCc/oBUst BK/IIOUEHMSI TpaHC(hOpMaTOpOB Ha INapasi/ienbHyto paboTy?

. UTo Takoe BHeIlIHMe XapaKTepPUCTUKU TpaHC(HOpMaTOpoOB?

10. HazoBuTe oCHOBHBIe U J00aBOUHbBIe TIOTepH B TpaHC(HopMaTopax?

O OO Uk~ W

3ajiaua: ornpee/uTh YKC/IO TIap TOJIFOCOB /IEKTPUUECKON MAIlIMHbBI TIPH YacToTe BpaieHus 1500
00/MUH.

Kputepuu oneHuBaHMA.

1) "OTmuHO" - BCe BBITIOJTHEHO BepHO ¥ Oe3 omnbok; 2) "Xoporo" - 3a1auu pelieHbl BepHO,
TeopeTUUecKasi YaCTb U OTBeThI Ha BOMPOChI UMEIOT HETOUHOCTH; 3) Y 10B/IeTBOPUTENBHO" -
HMMEIOTCSl HETOUHOCTH B PellleHUU 3aiaur U oTBeTax; 4) "HeyoBneTBOpUTE/bHO" - BCe OTBETHI
He BepHBI.

6.1.2 cemecTp 4 | Pemnenue 3agau
OnucaHue npoueaypsbl.

BbI,Z[aI-OTCH repcoHa/IbHbIE 3d/laHHSA T10 paCCManHBaEMOﬁ TeMe. 3a,E[aHI/IH HUMeroT
TEOPETUUECKYIO YaCThb U 3aJa4u.

Kpurepumu onjeHuBanus.

1) "OTmuHO" - BCe BBITIOJTHEHO BepHO U Oe3 ommbok; 2) "Xopomo" - 3a1aun pelieHb! BepHO,
TeopeTUUecKasi YaCTb ¥ OTBeThI Ha BOMPOChI UMEIOT HeTOUHOCTH; 3) Y 10B/IeTBOPUTENBHO" -
MMEIOTCSl HETOUHOCTH B PeLlleHUH 3aaud U oTBeTax; 4) "HeynoBneTBOpUTENbHO" - BCe OTBETHI
He BepHBI.

6.1.3 cemecTp 5 | Y cTHBII onpoc
Omnucanue nponeaypel.

BbizaroTcst mepcoHasibHbIe 33/laHKs TI0 paccMaTpUBaeMoil TeMe. 3a/jlaHus UMeroT
TeOpeTUYeCKyI0 4acTb COCTOSILLIYIO U3 TPeX BOIIPOCOB U 33/lauM.

IIpymeps1 BOIIPOCOB:

. YCTpPOMCTBO U MPUHLUIT JeHCTBUS TpaHC(HOPMaTOPOB.

. CXeMbl ¥ TPYMIIbI COeJUHEHUsI 0OMOTOK TPaHC(HOPMaTOpPOB.

. UTo TaKOe pe)KMM X0JI0CTOr0 X0/la, KOPOTKOr'0 3aMbIKaHUsI TPaHC(OpMaToOpoB?
. HazoBure uto Takoe Ko3(ppuiiieHT TpaHCHOpMaLK ¥ B KAKOM Pe)KUMe OH Oripeie/isieTcsi?
. UTo Takoe HanpshkeHHe KOPOTKOI'O 3aMbIKaHUS?

. HazoBuTe xapakTepuCTHKU X0IOCTOTO X0/a?.

. HazoBUTe XxapakTepuCTUKH KOPOTKOI'O 3aMbIKaHUs?

. YcnoBust BK/IIOUeHHs TpaHC(OpMaTOpOB Ha TNapasiiesbHyt0 paboTy?

. UTo Takoe BHeIlIHUe XapaKTepUCTUKU TPaHC(HOpMaTOpOB?

10. Ha3zoBuTe oCHOBHBIE U J0OaBOUHBIE TIOTEPU B TpaHC(HOPMATOpax?

OO UT A, WN -

3azjaua: onpezesIUTh YUCJIO ap MOIHCOB 3/IeKTPUUeCKOU MallHbI ITPU yacToTe BpaijeHus 1500
06/MUH.
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Kpurepumu onjeHuBanus.

1) "OTmuH0" - BCe BBITIOJTHEHO BepHO U Oe3 ombok; 2) "Xoporo" - 3a1aun pelieHsl BepHO,
TeopeTUUecKasi YaCTb ¥ OTBeThI Ha BOMPOChI UMEIOT HeTOUHOCTH; 3) Y 10B/IeTBOPUTE/NBHO" -
MMEIOTCSl HETOUHOCTH B PeLleHUH 3aiaur U oTBeTax; 4) "HeynoBneTBOpUTENbHO" - BCe OTBETHI

He BEpHBI.

6.1.4 cemectp 5 | Pemienue 3ajau

Omnucanue nponeaypel.

BbI,[[a}OTCH MepCoHa/IbHbIE 3adHHS 10 paCCManHBaEMOfI TeMe. 38,E[aHI/IH HMeroT
TeOpeTUUeCKYI0 UaCThb U 3d/jda4u.

KpuTtepun oueHuBaHus.

1) "OtmuHO" - BCe BBITIOJIHEHO BepHO | Oe3 ommmbok; 2) "Xoporno" - 3a/jauu peliieHbl BepHO,
TeopeTHUecKas 4yaCTb U OTBETHI Ha BOMPOCHI UMEIOT HeTOUHOCTH; 3) "Y 10B/I€TBOPUTE/ILHO" -
MMEIOTCSl HETOUHOCTH B PeLlleHWH 3aiaud U oTBeTax; 4) "HeynoBneTBOpUTENbHO" - BCe OTBETHI

He BEPDHBLI.

6.2 O1jeHOYHBbIE Cpe/ICTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepun wu

KOMIIETEHIIMH B PAMKdAX HPOMe)KyTO"IHOI‘/'I aTTeCTaluu

cpeacTBa (MeTojbl) OLIEHMBAHUA WH/JUKATOPOB /[JOCTH)KEHHUS

CpeactBa
(MmeToABI)
NHaukaTop AOCTKeHUs
KOMITeTeHIuH KpuTepuu onjeHMBaHus OLIeHUBAHUA
NMPOMEeXYTOYHOH
arrecTanuu

OIIK OC-3.4 IIpaBuisHO TIPUMEHSIIOTCS | Y CTHOe
COOTBETCTBYIOIIUM  3HaHUSI  (U3HKO- | cobecesioBaHre T10
MaTeMaTHh4YeCKUX 3aKOHOB, | TEOPETUYECKUM
OOBSICHSAIOUIMX TIPUHLIUITBI ZIeMCTBUSL U | BOMPOCAM u
KOHCTPYKLIMIO 3/IeKTPUYECKHMX MAllWH U | BbIMOJHEeHHe
TpPaHCOPMaTOPOB. MpaKTHUUeCKUX

3a/laHuH W/
nabopaTopHBIX
paboT.

OIIK OC-3.5 3HaHWe MeTOZI0OB MO/IeJIMPOBAaHUSI U | YCTHOe
9KCITepUMEHTa/IbHOT O ucciefioBaHus | cobeceioBaHre TI0
3/1eKTPUYECKUX MalIvH Y | TeOpeTUUECKUM
TpaHCc(opMaTopoB rnpu pelleHuu | BOrpocam u
rpoeccroHaNbHBIX 3a/jay, TPU MOJHOM | BHITIOJTHEHUE
Y TyOOKOM 3HAHWU KOHCTPYKI[MOHHBIX | PAKTHUECKUX
MaTepuasoB U 3JIeKTPUUYeCKUX MalllUH. 3a/jaHui n/unu

71abopaTOpPHBIX
paboT.

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHON aTTeCcTaluu
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6.2.2.1 Cemectp 4, TunoBble OLleHOYHBIE CPeCTBa AJ/Is IPOBe/eHUs 3ayeTa 110
JUCITUTIMHE

6.2.2.1.1 Onucanue npoueaypbl

3auet nipoxoauT B (hopmaTe cobecemoBaHust CO CTyeHTOM. O1jeHUBaeTCsi IOHUMaHue
nipoiiZieHHoro MaTeprana. OLeHKa ITPOX3BOJUTCS 10 NSTUOA/UILHOM 111Kasie. 3HaHUs], YMeHUs,
B/Ia/leHHsT 00yyaroIerocst Ha SK3aMeHe OL[eHUBAIOTCS OLIeHKaMU: «3aUTeHO», «He 3aUTeHO».
ITpoBepsieTcst 3HaHKE TEOPETUYECKOT0 MaTepuasia, HaJlnure BCeX JIeKIUNA 1 BBIMOTHEHHbIX
TIpe3eHTali, POU/IeHHbIX TECTOB. 3aueT MPOBOJUTCS MUCBMEHHO T10 OuieTam.

buseT cocTouT M3 ZIByX BOMPOCOB U 3aJjauu. B c/iyuae HeBbLITIOJTHEHUS] KDUTEPHS OLleHUBaHUS
Ha3HayvaeTCs JjaTa repec/iaun, Ho He OoJsiee 2 pa3 C MOC/eyIOIAM OMIPOCOM 110 BCEM TeMaM
JTUCITUTIAHBI,

IIpumMep 3agaHud:

IIpumepsl BOIIPOCOB.

. YCTPOMCTBO Y IPUHLIMII ZIeMCTBUS TPAHC(POPMATOPOB.

. CXeMbl ¥ TpyTIIBI COefUHEeHUs] 00MOTOK TpaHC(HOpMaTOpOB.

. UTo TaKOe peKUM X0JI0CTOr0 X0/la, KOPOTKOr'0 3aMbIKaHWsI TPaHC(OpMaToOpoB?
. HazoBure uto Takoe Ko3(puLeHT TpaHCHOopMaLi ¥ B KAKOM PeKUMe OH orpe/ie/nsieTcsi?
. UTo Takoe Hamps’keHHe KOPOTKOTO 3aMbIKaHUS?

. HasoBuTe xapakTepuCTUKU X0JI0CTOrO Xoza?

. Ha3oBuTe XapakTepuCTHKU KOPOTKOIO 3aMbIKaHUs?

. YcnoBust BK/IIOUeHHsI TpaHC(OpMaTOpOB Ha NapasiienbHyt0 paboTy?

. UTo Takoe BHeIIHUe XapaKTepUCTUKH TpaHC(HOPMAaTOpOB?

10. Ha3zoBuTe ocHOBHBIE U 00aBOUHBIE TIOTEPU B TPAaHC(HOPMATOPax?_

OO UT A, WN -

6.2.2.1.2 Kpurepuu ornjeHUBaHUs

3auTeHo He 3auTeHo
OT/MYHOe TTIOHMMaHHe TIPeMeTa, Pe3yibTaThl 00y4YeHUs] He COOTBETCTBYIOT
BCeCTOPOHHME 3HaHUs, OTJIMUHbIe YMEHUs U MUHUMAaJIbHBIM TPeOOBaHUSIM.
BJIaJIeHUsI.

6.2.2.2 Cemectp 5, TunoBble oLieHOYHBIE CPeACTBA /IS IPOBe/JeHUs 3K3aMeHa 110
JUCIUTIMHE

6.2.2.2.1 Onucanue npoueaypbl

OK3aMeH MpoxouT B (hopmaTe cobece/[0OBaHMs CO CTyAeHTOM. K 3K3amMeHy [1OMyCKaroTCst
oOyuaroiiye, KOTOPbIe BBITIOJTHUIN MPaKTHUeCKue paboTbl. O1jeHMBAeTCsl TOHUMaHUe
nipoiiieHHoro Matepuasa. O1jeHKa MPOU3BOUTCS 10 MATHOA/ILHOM 11IKasie. 3HaHUsI, YMeHHUS,
B/Ia/IeHHsT 00yYaroIerocst Ha SK3aMeHe OL[eHUBAIOTCS OLIEHKAMH: «OT/TMUHO», «XOPOIIIO»,
«y[I0BJIETBOPUTE/ILHO», «HEY/I0BIETBOPUTE/ILHO». [IpoBepsieTcs 3HaHWe TeopeTUUeCcKoro
Marepuasa, HaJlnuue BCeX JIeKL[MM U BBINOJTHEHHBIX MPe3eHTalui, POIeHHbIX TeCTOB.
OK3aMeH MPOBOAUTCS MMCbMEHHO TI0 3K3aMeHal[MOHHBIM OusieTaM.

OK3aMeHaIMOHHBIN OU/IET COCTOUT M3 TPeX BOMPOCOB U 33/jaui. B ciryuae HEBBITTOTHEHHUS
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KpUTepHsi OLleHMBaHWs Ha3HAvaeTCsl /laTa repec/jauu, Ho He Oostee 2 pa3 C TIOC/IeAYIOIUM
OIPOCOM TI0 BCEM TeMaM JMCLIUTIIVHBI.

IIpumMep 3agaHud:

IIpumepsI BOTIPOCOB.

1. [TpUHLIUTI IENCTBUSI U OCHOBHBIE 3/IeMeHThl KOHCTPYKIIUM TpaHC(OPMaTOPOB.

2. PerynupoBaHue 4acTOThI BpalljeH!s] aCUHXPOHHBIX JIBUraTe/iel ¢ KOPOTKO3aMKHYThIM
pPOTOpOM.

3. ['pymimibl coefiiHeHUs1 0OMOTOK TpaHC(hOPMAaTOPOB.

4 OpHoda3Hbie aCUHXPOHHBIe ABUraTen. OcobeHHOCTU KOHCTPYKLIUK U CTIOCOOBI MycKa.
5 OcHognblie ypaBHenus 3.[0.C. u H.C. tpanchopmaTopoB npu paboTe 1o/ Harpy3Koi.

6. CxeMbl 3aMelL[eHUs] aCHHXPOHHOTO JJBUTaTeJIs.

7. [TpuBeseHHbIN TpaHCPOpMaTOp (Ha3HaueHue, apameTphl, ypaBHeHHs1, CXxeMa
3aMeLLeHus]).

8. PaboTa acCHHXPOHHOM MaIlIMHbI ITPY HETIOJBM>KHOM U BPAIIAIOIIEMCSI pOTOPeE.

9. CxeMbl 3aMelrieHHst TpaHC(OPMaTOPOB U WX MapaMeTphbl.

10.  TIpuHLMMI JeiCTBUSI U OCHOBHBIE 3/1eMeHTbl KOHCTPYKLIMY aCUHXPOHHBIX JBUraTteseu ¢
KOPOTKO3aMKHYTbIM POTOPOM.

11.  Xonoctoit xof TpaHcopMaTopoB (pu3uueckre ycaoBusi. paboTbl, OCHOBHbIE YDaBHEHUS,
CxeMa 3aMelleHHs], BeKTOpHas JrarpaMma).

12. CkosibXKeHHe W er0o 3HaueHHsl B Pa3/IMYHbIX Pe)KUMaxX paboThl ACUHHXPOHHOUW MallIMHbI.
13.  KopoTkoe 3aMbIKaHHe TpaHC(hOPMaTOpOB ((hr3nueckue. YCI0BUs. paboThl, OCHOBHbBIE

ypaBHEeHHs1, CXeMa 3aMelleHHs], BeKTOpHasi iharpaMma).
14. PaboTa TpaHcdhopmaTtopa noj, Harpy3koi (ocHoBHbIe ypaBHeHus J./1,C., H.C. u TOKOB,
BEeKTODHas JjuarpaMmma Mnpy akTHBHO-UHYKTUBHOW Harpyske).

15. 3.[.C. B 0OMOTKax MallliH MepeMeHHOT0 TOKa U CIIOCO0BI y/TyUllieHus eé (JOpPMBI.

16. BHel1H1e xapakTepyuCTUKY TpaHC(OPMAaTOPOB MPY PA3/IMUHBIX 10 XapaKTepy Harpys3Kax.
M3meHeHVe BBIXOHOTO HaIPsKeHUS.

17. Turbel 0OMOTOK MallliH IIepeMeHHOr0 TOKa (PHC., pacueThl I1aroB, 3Be3/1a Ma30BbIX
3.1.C). VIx npeuMy1iiecTBa U HeIOCTAaTKHU.

18.  Tlotepu u Ko3(dPuIMeHT 1moJie3HOoro AelcTBUs TpaHCPOPMaTOpPOB.

19. KoHCTpyKTHBHBIE pa3/Muus aCUHXPOHHbBIX MAIlIUH U UTO OHO JaeT?

20. YcoBus BK/IIOUeHHsI TpaHC(GOPMATOPOB Ha MapasiienbHyto pabory. K kakum
NOC/IeZICTBUSIM NIPUBOJIUT HEBBITTOTHEHNE 3TUX YC/IOBUM.

21. B ueM cx0/1CTBO ¥ pa3nuure TpaHC(HOPMATOPOB U aCHHXPOHHBIX MalllMH? (CPAaBHUTH B
pe>xrMax X.X. ¥ K.3. IpY HeMOJBU)KHOM POTOpe).

22. HapuicoBats 4-yt0 1 3-10 TPYTITbI COeAUHEHUs] 0OOMOTOK TpaHC(OPMAaTOPOB.

23.  [IByxcsoliHble 0OMOTKH MalllH [1epeMeHHOr0 ToKa (1oKa3aTh Ha PUC. THUIIbI, 1L1aTH).
3Be3ma na3oBbix J./1.C.

24.  BekropHas JuarpaMMa HarpspkeHU# TpaHchopMaTopa rpu paboTe Ha aKTUBHO-
VH/JYKTHMBHYIO HarpysKy.

25.  Ilyck B X0/ aCUHXPOHHBIX JiBUTaTesiel C KOPOTKO3aMKHYThIM POTOPOM.

26. BekTopHas guarpamMa TpaHcgopmaropa rpu paboTe Ha UHAYKTUBHYIO Harpys3Ky.

27.  Pabouvie XapaKTepUCTHUKH aCHHXPOHHBIX JBUTATEJIEH.

28. W3meputesibHbIe TPAaHCHOPMATOPBI.

29.  Kak nepeBecTyd aCUHXPOHHBIM JIBUraTe/b B FeHepaTOPHBINA PEXXHUM U PeXXUM
3/1IEKTPOMarHUTHOTO TOPMO3a?

30.  Pabora TpaHcdopmMaTOpOB NPH HECUMMETPUUHOMN Harpy3Ke.

31.  BwusHue Ha UcKa)keHHe (a3HBIX U JTMHENHBIX HaPSDKeHUH.

32. OCHOBHBIE MePOTIPUSITHS, YMEHbIIIAIOIIUe «BPeJHOe» BO3/eUCTBHe HECUMMEeTPUUHOU

Harpy3ku Ha paboTy TpaHcdopmaropa. MexaHWUecKre XapaKTepPUCTUKU aCHHXPOHHBIX
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JIBUTaTesen.

33.  ®usuueckue ycyioBus paboThl, ypaBHEHUsI pABHOBECHSI HaTPsDKeHUH,
HaMarHUUMBAIOIIMX CUJI U CXeMa 3aMelleHHsl TpaHC(OPMaTOPOB Ha X0JIOCTOM XOJY.
34.  Ilyck B X0[; aCHHXPOHHBIX JiBUTaTteseu C (ha3HbIM POTOPOM.

35. dusnyeckre ycioBUsi paboTel, ypaBHEHUsI paBHOBECHsI HAIIPSUKeHNH,
HaMarHWYMBAIOLMX CUJ U CXeMa 3aMell[eHus1 TpaHC(OpMaToOpOB B pe)KUMe KOPOTKOTO
3aMbIKaHUSI.

36.  PerynupoBaHMe 4aCTOThI BpallleHHs aCHHXPOHHBIX JBUTaTesiei ¢ (pa3HbIM POTOPOM.
37. BekTopHas fuarpamMMa HarpspkeHU U XapaKTepUCTHKY TpaHC(opMaTopa B peXxume
XO0JIOCTOT'0 XO0Za.

38. AcCWHXpOHHBIN ABHUraTenb ¢ pa3HeiM potopoM. [Ipunnm AetictBusi. OcobeHHOCTH ero
KOHCTPYKLMH, IIyCK B X0/ Y PeryJupoBaHue 4aCTOThI BpalljeHUsl.

39. BekTopHas fuarpamMMa HarpspkeHU U XapaKTepUCTHKY TpaHC(opMaTopa B peXxume
KOPOTKOT'O 3aMbIKaHUS.

40. ACVHXPOHHBIY IBUraTesb C KOPOTKO3aMKHYTBIM pOTOPOM. [IpuHIMn felcTBus.
OcobeHHOCTH KOHCTPYKLMH, TTYCK B X0l U Pery/IMPOBaHUe ero YacTOTHI.

41. THITBI MarHUTHBIX CUCTEM CHJIOBBIX TpaHC(hopMaTopoB. KoHCTpyKImy 06MOTOK
TpPaHC(OPMaTOpPOB.

42. XapakTepyuCTUKM MOMeHTa U KO3(ULIMeHTa M0J1e3HOT0 JelCTBUSI aCHHXPOHHBIX

JIBUTaTese.

43. HapwucoBats 8-yto 1 5-yto TpyTIIbl coerHeHUss 0OMOTOK TpaHC(OpPMAaTOpOB.

44, ACHHXpPOHHBIHN ABUTaTeNb C (ha3HbIM poTopoM. [TpuHLu AeictBust. OcobeHHOCTH ero
KOHCTPYKLMHU. JIOCTOMHCTBA U HeJOCTAaTKY M0 CPaBHEHUIO C aCUHXPOHHBIM JIBUTaTe/ieM C
KOPOTKO3aMKHYTHIM POTOPOM.

45. [TepexoziHble MpoLeCChI MPU NepeHanpshKeHUsIX B TpaHc(hopMaTopax.

46.  ACUHXPOHHBIE JBUTATe/U C YIy4lleHHbIMU ITyCKOBBIMU CBoMcTBaMHU. OCco6eHHOCTH
KOHCTPYKLWH, TIPUHLUI JeUCTBUSI.

47. YcoBus BK/IIOUeHHsI TpaHCOPMATOPOB Ha Mapasiie/ibHyo paboTy.

48. Co3pmanue BpallaroLerocs IoJisi B MallliHax [epeMeHHOr0 TOKa._

6.2.2.2.2 Kpurepum o1jeHUBaHHUs

O1/1nuHO Xopouio yﬂOBHET]ZOPHTean HeypoBeTBopuTe/1bHO
Ouenka OueHka «Xo0po1io» OuieHka Ouenka
«OTuHO» - - Obyuaromuiicss | «YgoByieTBopUTebHO | «HeymoB/ieTBOPUTETHEHO
OObyuarormuiics TIPUMEHUT » - Obyuaromuiics » - Obyuaroruiics
paLOHaIBHO M3y4yeHHbIe METO/bl | IPUMEHU/T U3yueHHbIe | TIPUMEHU/T U3yueHHbIe
TIPUMEHUT pacueTa C MeTO/Ibl pacueTa, HO | MeTO/bl pacyeTa, HO He
H3y4yeHHbIe MEeTO/bl MO/IPOOHBIM He TIpuBes TIpUBEJI IOIPOOHOTO
pacueTa C ob0CHOBaHHEM 1oIpoOHOT0 000CHOBaHUS pelleHus
M0/IpPOOHBIM pelleHus 3a7a4, HO 000CHOBaHUs TIPU BBITIOJIHEHUU U
000CcHOBaHUEM JOMyCTHUI pellieHus TIpU 3aluTe
pelilieHust py He3HauuTe/IbHbIe BBITIOJTHEHUU VHAVBUAYaTbHbBIX
BBITIOJTHEHUU OLIMOKH. VHVBUYalbHbIX 3afanuii. [onyctun
VHAWBU/IYyaTbHbIX 3afaHuil. [lonycTtun rpyObie OLTHOKH.
3a/laHUMN. OIIIMOKH.
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6.2.2.3 Cemectp 5, TunoBbie o1jeHOUHBIE CPeJCTBA //IsI KYPCOBOH PaboThI/KypCcoBOro
NPOEKTUPOBAHMSA 110 AUCLIUIIIUHE

6.2.2.3.1 Onucanue npoueaypbl

[TpoekTHpoBaHWe aCHHXPOHHOT'O ABUraTesisi K KOpOTKO3aMKHYThIM POTOPOM. BhiaeTcs

MepCcoHA/IbHOE 3aJdHHNEe KaXKIO0MY CTYEHTY.

6.2.2.3.2 Kputepuu orjeHuUBaHHs

Y poBierBopuUTe/IbH
O1/1uuHO Xopomo o HeypoBiieTBopuTe/1IbHO
OneHka OrneHka «Xoporo» O1eHKa OrneHka
«OTAuHO» - - O6yuaroiiuiicsi | «YmoBneTBopuTenbHO | «HeyzoBneTBOpUTENTLHO
OO6yuatomumiics TIPUMeHUT » - Obyuaromuics » - Obyuaromuics
paloHaNIbHO M3yueHHbIe MeTO/Ibl | IPUMEHU/I U3yUeHHbIe | TIPUMEeHU/ U3ydyeHHble
TIPUMeHUT pacueTa C MeTO/Ibl pacueTa, HO | MeTO/bl pacyeTa, HO He
H3yUeHHbIe MeTO/IbI MO/IPOOHBIM He TIpuBes TIpUBEJI TI0IPOOHOTO
pacueTa C 000CHOBaHHEM 1oIpoOHOT0 000CHOBaHUS peleHust
Mo/ipoOHBIM pellieHUs 3a7ja4, HO 0060CHOBaHUs TIPY BBITIOJIHEHWUU U
000CHOBaHUEM JOTMyCTUI pellieHus TIpU 3aluTe
pelleHus pu He3HauuTeJIbHbIe BBITIO/THEHUU WH/VBU/lyabHBIX
BBITIOJTHEHUU OLIHOKU. VHVBUAYaTbHbIX 3ajanuii. [onyctun
VHJVBUTyalbHBIX 3ajaHui. Jlomyctun rpyOble OIIMOKHU.
3a/laHUMN. OIIIMOKHU.

7 OcHOBHas yyeOHas MTepaTypa

1. Bosbzek A. W. DnekTprueckue MalllviHbl. BBeleHUe B 3/1eKTpOMeXaHUKy. MallliHbI
TOCTOSTHHOTO TOKa U TpaHC(OPMAaTOpkI : yueb. /17151 By30B 110 HAIIPaBJ/I€HUIO MTOATOT.
"OneKTpOTeXHHKa, 31IeKTpOMexaHuKa 1 3neKrporexHonoruu” ... / A. . Bonbgek, B. B. T1omnos,

2008. - 319.

2. Bonbziek A. Y. DnekTpuuecKye MalltiHbI. MalllvHbl TIepeEMEHHOTO TOKa : yuel. fjist By30B 110
HarpaBJ/IeHUIO MOAT0T. "D/eKTPOTeXHUKA, 3/IeKTpOMeXaHUKa U 3JIeKTpoTexHosioruu" ... / A. W.
Bonwgek, B. B. ITonog, 2007. - 349.

3. Kombiios WM. T1. DyieKTpruecKie MallvHEL : y4ue0. AJis1 37IeKTPOMeX. U 37IeKTPO3HepreT.
crierjanbHOCTer By30B / U. I1. Konbinos, 2006. - 606.

4. ViBaHoB-CMO/IEHCKMI. JneKTpryecKre MalliiHbI : yuel. /7 By30B 10 HarlpaB/IeHUIO TIOATOT.
JWTIJIOMUP. CIIeLMaJIuCTOB "DJIeKTPOTeXHUKA, 3/IeKTPOMeXaHHUKa U 3JIeKTPOTeXHOJIOTUH" : B 2 T.

T. 1, 2004. - 651.

5. Kaigman M. M. DnekTpuueckie MallvHE : yue0. asist cpef. ipod. odpa3oBaHus 1Mo
CrieLiMasbHOCTSM "DyieKTpoTexHuKa" / M. M. Kauman, 2003. - 468.

6. DyeKTpUUecKre MallllHbI IepeMeHHOr0 TOKa : MeTOAUUeCKUe yKa3aHus 0 BbIIIOJIHEHUIO
nabopaTopHbix padbot 11-13 mo Kypcy "O/1eKTpoTeXHUKa U 31eKTPOHUKHU" / IDKYT. TOC. TeXH.

yH-T, 2002. - 34.

[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-4932.pdf
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7. OneKTpAYeCKye MalllMHbI [TOCTOSIHHOTO TOKA : MeTOAUYeCKHe YKa3aHUs K BbIITOJIHEHUIO
nabopaTopHbix pabot 8-10 1o Kypcy "D1eKTpOoTexHUKa U OCHOBBI 371eKTPOHUKHU" / VIDKYT. roc.
TexH. yH-T, 2000. - 30.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-2198.pdf

8. KombiioB WM. 1. DyieKTpruecKue MalllvHEI : y4ue0. AJIs1 37IeKTPOMeX. U 37IeKTPO3HepreT.
cneansHocTel By30B / U. 1. Konbinog, 2000. - 606.

9. Tokapes b. ®. DyieKTpruecKre MallMHEI : yued. TocoOue /i/1s 37IeKTPOTeXH. U SHepr. CIieL].
By30B / b. ®@. Tokapes, 1990. - 623.

10. TokapeB bopuc @enopoBuu. IneKTpUUECKHe MaIlIMHEI : yueb. mocobue /st 3Hepr. u
SHepProcTpout. TexHUKyMOB / bopuc ®enoposuu Tokapes, 1989. - 671.

11. Karpman M. M. DjieKTprUecKHe MallliHbI : yuel. [Jis 3/1eKTPOTeXH. CIelMaIbHOCTeH
TexHUKyMOB / M. M. Karpman, 1990. - 462.

12. Kauman M. M. OnekTprueckue MalliiHbI | yueOHUK [J1s1 CpejHero mpodeccroHambHOTO
obpa3oBaHwMs 110 crieliaabHOCTH "OnekTpoTexHuka" / M. M. Karman, 2001. - 462 [2].

8 JonmotHUTE/IbHAs yueOHas TUTepaTypa U CipaBoOYHast

1. Emudanos A. I1. DyeKkTpuyeckrie MalllvHbI : y4ueO. /7151 By30B 110 crieljuanbHocTH 110302
"DnekTpudUKalysa U aBTOMaTr3alus ces. xo3-ea" / A. I1. Emudanos, 2006. - 262.

2. BBefieHue B CIeL[Ma/IbHOCTh. DJIeKTpUUeCKKe MallliHbI, 37IeKTPOTIPUBO/, U aBTOMaTU3aLys
MIPOMBIIIIEHHbIX YCTaHOBOK / A. B. HoBukoB [u zp.], 1981. - 192.

3. BaroBpuH A. A. Dnekrpuueckue MammHbl: CrieKypc : yueb. mocobue / A. A. baToBpuH,
1984. - 79.

4. Nodde A. Bb. Tarosble s/1eKTpruUecKre MalllMHbI (Teopusi, KOHCTPYKLIMS, IPOEKTUPOBaHue) /
A. B. Nodde, 1965. - 231.

5. Ceprees I1. C. DnekTpryeckue MalliHbI : yueO. mocoOue fJist 37IeKTPOTeXH. U SHepreT. By30B
u ¢ak. / I1. C. Ceprees, 1962. - 280.

6. BaxxaoB A. U. DiieKTpruecKue MallluHbI : yuel. [ 9HepT. U 37IeKTPOTeXH. BY30B U (ak. / A.
. BaxxHos, 1969. - 768.

7. JneKTpUUeCKre MalllMHbI ¥ TpaHC(opMaTopsl : mocobue 10 perreHuro 3a1a4, 1969. - 277.

8. CykmanoB B. /. DnekTprueckrie MalllviHbI ¥ amlraparsl : yued. 71s cpef. criel]. yue0.
3aBeZieHu Mo crietiaibHOCTH 31007 "OnekTpuduKalys U aBTOMaTH3alusi CeJIbCKOTo
xo3siictBa" / B. . Cykmanos, 2001. - 295, [1 ].

9. Jaitmiako AHTOH AHTOHOBHY. DJIeKTpUYeCKre MallliHbI : yueb. mocobue [y TeXHUKYMOB U
KoJileiKel x.-a1. TpaHcm. / A. A. amvako, O. A. Jainugko, 2002. - 43.

10. DnekTpuueckre MalliuHbI U TpaHCchopMaTopbl/IMHelHbIe 1eKTpogBuraTeny / b. M.
Aiizenireiin, 1975. - 112,

11. Kombiio . 1. SnekTpuuecKrie MalllvHbI : y4el. 17151 2/IeKTPOMeX. U 3JIeKTPOIHEepTeT.
cnenmanbHoCcTer By30B / U. 1. Konsinos, 2002. - 606.
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12. CripaBouHbIe jaHHBIE TI0 371eKTpoobopyAoBanuto. T. 1 : JneKkTpryeckre MaliuHbI 001I1ero
rpuMeHeHus1, 1964

13. DneKkTpuuecKre MalllMHbI CIIeIUaIbHOr0 Ha3HaueHwus : c0. Hayd. Tp. / KyiOblIiieB. MouTexH.
uH-T uM. B. B. Kyti0bImieBa, 1985. - 174.

14. SneKkTpuuecKre MalllHbI : yueOHUK /il SHepreTuueckux TexHukKymoB / V. . bpeiins [u
np.]; mop pen. JI. M. TTuotpoBckoro, 1939. - 450.

15. CrierjuanbHbIe 3/1eKTpUUeCKHe MallHHE : c0. Hayd. Tp. / KyHObIieB. moauTexH. UH-T UM. B.
B. Kyi#i6bimiera, 1989. - 177.

16. BpyckuH. DyleKTpHUecKre MallliHbI : yue0. [Jis 37IeKTPOTeXH. CIiell. By30B: B 2 u. Y. 2, 1987.
- 335.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHa/IbHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHelHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. CBobogHO pacmpocTpaHsieMoe TIporpaMMHoe obecrieuerrie Python
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIUIUTHHBI

1. KomruiekT 1abopatopHoro obopy/joBaHus "DeKTpryeckre MalliiHbl U mpuBog, OMITIM-C-K
(cTenOBOE MCTIOTHEHUE,KOMITBIOT.BEPCHS)

2. KomriniekT 1abopaTopHOTO 060pyA0BaHUs ""OIeKTpruuecKre MalliiHbl ¥ ipuBog, OMIT1M-C-K
(cTenOBOE MCTIOTHEHUE,KOMITBIOT.BEPCHS)

3. KomriniekT 1abopaTopHOTO 060pyA0BaHUs ""OIeKTpruuecKre MallivHbl U ipuBog, SMIT1M-C-K
(cTenOBOE MCTIOTHEHUE,KOMITBIOT.BEPCHS)

4. 312126 Kowmriekt 1abopaTopHOro 060py/i. MO /1. TEXHUKU
5. 312124 KomriekT labopaTopHOro 060pyZi0BaHuUs
6. 312123 KommuiekT 1abopaToOpHOTO 000PY0BaHUSs
7. 312127 KomriekT labopaTopHOro 060pyZi0BaHuUs
8. 312128 KommuiekT 1abopaToOpHOTO 000PY0BaHUSsS

9. 312125 KommniekT :abopaTopHOro 060py/i0BaHuUs
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10. 310498 Jlaboparopssiii cTeHz JIDC-5

11. Tpancgopmarop T1-120

12. 312122 Kommekt 1abopaTopHOro 000py10BaHuUs
13. 312121 KommniekT iabopaTopHOTO 060pY/I0BaHUs

14. 157 I'eneparop CI'C-6,25
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