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JIner akryaauszanuu padoyeil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanusaruu B 2027 - 2028
y4eOHOM rofy Ha 3aceqaHuu Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUI

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. Bapranosa

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o1o0opena s peanusaruu B 2028 - 2029
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATUHI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B.EapraHOBa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena Juist peanuzanuu B 2029 - 2030
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS TIPOMBIIIICHHBIX MTPEAPHATHIH

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena juist peanuzanuu B 2030 - 2031
y4eOHOM roy Ha 3acelaHuU Kadeapbl IeKTPOCHAOKEHNS IPOMBIIIICHHBIX MTPEPHATHIH

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

W3ydyeHne npuuvH BOSHUKHOBEHUS U (PU3NUECKON CYITHOCTH MEPEXOAHBIX MPOLIECCOB, a
TaK)K€ METOJOB MX KOJIMYECTBEHHOW OleHKU. CTyAeHTBl JOJKHBI UMETh MpEACTaBICHUE O
MEePEXOIHBIX ANEKTPOMArHUTHBIX u ANEKTPOMEXAHUYECKUX mporeccax B
AJIIEKTPOIHEPIeTUUECKUX CUCTEMax, 3HaTh OCHOBHBIE IMOJOXKEHUS Kypca W YMETh pellaTh
MPAKTUYECKHE 3a/layl, HampaBlIEHHbIE Ha oOOecreueHue HaJleKHOCTU pPAOOTHI OTIENbHBIX
AJIEMEHTOB U 3JIEKTPUUYECKON CUCTEMBI B LIEJIOM.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

JucuunimHa [lepexonHble NmpoLEcchl B AJIEKTPOIHEPTETUYECKUX CHUCTEMAX BXOJIWUT B
4acTh y4yeOHOro TuIaHa, (OPMUPYEMYI0 YYaCTHHKAMU OOpa30BaTENbHBIX  OTHOIICHHI
00pa3oBaTeNbHON MPOrPaMMBI.

Jns  u3ydeHWs  AMCLUUIUIMHBL  HEOOXOAMMbI  3HaHUS  (YMEHMs,  BIAJIEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUTUTUH/ IPAKTUK:

dusznka

TeopeTnueckne 0OCHOBBI JIEKTPOTEXHUKHU

DNEKTPUYECKHUE MAILNHEI

3HaHus (YMEHHMs, BIaJ€HUs), MOJyUYCHHbIC NPH M3YYCHUU TAHHOW TUCHMIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUEHUS TUCLUILINH/TIPaKTHK:

DNEKTPUYECKHUE CTAHIIUU U IIOJCTAHIIUH

[ToaroToBka K MporLeaype 3aliiThl U 3alI1Ta BHITYCKHOW KBATH()UKALMOHHOM pabOThI

Penelinas 3amumTa 1 aBTOMaTHKA JIEKTPOIHEPTETUUECKUX CUCTEM U CETEN

OnepaTuBHO-INCIETYEPCKOE YIIPABICHHUE B 2JICKTPOIHEPIETUUECKUX CUCTEMAX U CETIX

3 KomnereHnnu o0y4awiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynprare ocBoeHuss nucuuiuiuHbl (Monynsi) «llepexomHbie mporecchl B
DIIEKTPOIHEPTETUYECKUX  CHCTEMax» OOy4alomIuiicss JODKeH o0iajgaTh  CIEIYHOIIMMHU
KOMIETEHIUSIMU:

KO,Z[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIM

[IK-5 CrnocobeH OIeHMBAaTh HOPMANbHBIC, YTSDKEICHHBIE M TIOCIE€aBApUMHBIE PEXKHUMBI U
JIMKBHIMPOBATh aBAPHHUHBIC PEKUMBI pa0OTHI 00BEKTOB MPO(ECCHOHATHLHOM 1S TETbHOCTH

[1K-5.1 OpraHu3oBbIBaeT MPOBEJICHUE ABAPUITHO-BOCCTAHOBUTEIBHBIX u
PEMOHTHBIX pabOT Ha 00OPYOBAHUH MOACTAHITUI

[1K-5.2 [IpoBomutr mnpoduIaKTHUECKUE WCIBITAaHUS W OCYIICCTBISIET aHAIMU3
(hYHKIIMOHUPOBAHHUS YCTPOMCTB PEICHHOM 3aIIUThI 1 aBTOMATHKHU

[K-5.3 CocraBisieT cxeMbl 3aMelIeHUsT Ha O00CIy)XKMBaeMOM OOOpYIOBaHUH,

paccuMThIBAaCT  MapaMeTphl  peKMMa  KOPOTKOTO  3aMBIKaHUS — Ha
obopynoBanun PY u JIOII, paccuntbiBaeT M BBIOMpAET YCTAaBKU H
XapaKTEPUCTHUKU YCTPOUCTB P3A




4 CTpyKTypa, 00bEM U coiepkaHue TUCHUILTHHBI (MOLYJI51)
OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 8 3a4eTHBIX eNUHMI] 288 aKkaj. 4acoB, B TOM

qHuCJIC:

— KOHTaKkTHas padota — 179,15 akan. 4acos:

— ayauTopHas — 175 akaj. 4acos;
— BHeayauTopHas — 4,15 akaj. 4yacos;

— camocTosATeNnbHas padota — 73,15 akan. 4acos;
— B (hopMe MpaKTUIECKO moAroToBKM — () akaj. Jac;
— IOITOTOBKA K 9K3aMeHy — 35,7 akaJl. 4ac

d)opMa aTTCCTAllMH - 3a4€CT, OK3aMCH

Pasnen/ rema
JIIACIATIIAHEL

Cemectp

AynuropHas
KOHTaKTHas
pabora

(B akan. yacax)

Jlek.

11a0.
3aH.

MPaKT.
3aH.

CamocrosTenbHas

pabota cTyaeHTa

Bun camocTosiTenbHOM
paboTh

dopma TEKyILEro
KOHTPOJIS
YCIIEBaEMOCTH U
MIPOMEKYTOUHOU
aTTecTalllu

Kon
KOMIIETEHIIMH

1. OneKTpoMarHuTHbIE

MepeXo/IHble  MPOLIECCH
MPOCTEUIINX IETISIX.

B

1.1 Ilepexonueie
MPOIIECCHI B
MPOCTEHIINX
Tpex(a3HbIX
Bunpr
3aMbIKaHUH.
TpexdazHoe KOpoTKoe
3aMbIKaHUE B
HEPa3BETBICHHOW IIETH,
MOJKITIOYEHHON K
UCTOYHUKY
CHUHYCOUIAIIBHOTO
HaIpsHKEHHS
MIOCTOSIHHOW YacTOThI U
aMIUIUTYAbl. V3MeHeHue
BO BPEMEHH TOKa U €ro
COCTaBJISAIOIINX.
VYcioBus, npu KOTOPBIX
MI'HOBEHHOE  3HaueHHe
TOKa B JaHHOW (a3ze
MOJy4aeTcst
MaKCUMaJIbHBIM.

Pacuer u ananu3 TOkOB
KOPOTKOT'O  3aMbIKaHUSI.
Oo6urme METOJIMKH
pacuera TOKOB
KOPOTKHMX 3aMBIKaHUH B
OTHOCHUTEINIbHBIX u
MMEHOBAHHBIX
€MHUIIAX. Cucrema
OTHOCHTEIIbHBIX
enunun.  CocraBieHue
cXxeMm 3aMeILeHHs.
IIpubnmxeHHast olLeHKa
SKBUBAJIEHTHOM
MIOCTOSIHHOW ~ BpeMEHH
anepuoaNIECKON
COCTaBIIAIOILIEH B
CIIOXHOMI

LensX.
KOPOTKHUX

10

10

[lonroroska k 3amure
J1a60paTOpHON paboTh
Ne 1 «Tpexdaznoe
KOPOTKOE 3aMbIKaHHE B
mpocTeimeit nemm»
BeinosiHeHue PT'P Nel
«Pacuer ToxoB
KOPOTKOT'O 3aMbIKaHHS B
MpOCTEHIIel CeTm»

3amura JlabopaTopHOit
pabotsr Ne 1
«Tpexda3Hoe KOPOTKOE
3aMbIKaHUE B
MPOCTEHIIEN HEMI
PI'P Nel «Pacuet ToKkoB
KOPOTKOT'O 3aMbIKaHHs B
TPOCTEHIIEN CETH»

IK-5.1,
MK-5.2,
ITK-5.3

Hroro no pazmeny

10

10




2. TlpakThueckre METOJBbI
pacueTta TOKOB KOPOTKOTO
3aMbIKaHHS

BHE3aIHOTO HapyLIeHUs

2.1 VYuer
SHeprocucremMsl. Meron BrlinonHeHune pacueTHo-

ACUETHBIX KPHBBIX rpaduueckor paboTh Pacuerno-rpapuiccras
p P p p pabota Ne 2 «Pacuer I1K-5.1,
Merton TUIIOBBIX Ne2 «Pacuer ToKOB

6 12 TOKOB KOPOTKOT'O I1K-5.2,
KpuUBBIX. IIpuMeHeHue KOPOTKOTO 3aMBIKaHUS
3aMBIKaHHS METOIOM I1K-5.3
OBM  jgna pacuera METOJOM TUIIOBBIX
THUIIOBBIX KPUBBIX)
9JIEKTPOMATrHUTHBIX KPHBBIX»
TIEPEXOIHBIX MPOLIECCOB.
Hroro mo pazneny 12
3. YpaBHeHUs
9NEKTPOMAarHUTHOTO
HEePEXOTHOTO nporecca
CUHXPOHHBIX u
ACHHXPOHHBIX MallNH
3amura PTP Ne 3
Boinonuenne PI'P Ne 3 -
«ITocTpoenune
«Iloctpoenue .
. BEKTOPHOH MarpaMmbl
BEKTOPHOH MarpaMmbl .
” CHHXPOHHOW MalIMHBI»
CHHXPOHHON MaIIuHbD» .
3amuTa nabopaTopHOil
[TonroroBka k 3amure
N pabotsr Ne2
nabopaTopHOii paboThI
«HUccnenoBanue
Ne2 «HccnenoBanue
3.1 Meroasl pacuera PEXUMOB pabOTHI
PEXUMOB PabOTHI
HEYCTaHOBUBILETOCS CUHXPOHHOTO
CHHXPOHHOTO
KOPOTKOTO  3aMbIKaHHS. reHeparopa ¢ IOMOIIBIO
TeHepaTopa ¢ IOMOIIBIO
HcxonHble  ypaBHEHHS. BEKTOPHBIX JAUATPaMM)».
BEKTOPHBIX TUarpamMMy. .
WHnykTHBHOCTH OTIOPHBIN KOHCIIEKT
N ITonroroBka k AKP Nel .
0OMOTOK  CHHXPOHHOM «OBILIIE CBECHMS O nexiuii, AKP Nel I1K-5.1,
Mamuael. O000meHHbIH| 6 12 6 «O0111e cBeeHus 0 I1K-5.2,
N MIEPEXOIHBIX IPOLIECCAX.
BEKTOD TpexdasHoii MEPEXOAHBIX IK-5.3
Tpexda3noe KOpoTKOE
CHCTEMBI. 3amena nporeccax. TpexdazHoe
3aMBIKaHUE B
TIePEMEHHBIX. NI KOPOTKOE 3aMbIKaHHE B
MpOCTEHIIeH Lemu. L
Bexropnas numarpamma . IIpOCTEHIIeH emu.
[Ipuammn necTBust .
CHHXPOHHOTO [Mpunnun nefcTBus
MalIlIiH epeMEeHHOT0
re’eparopa. MAIlliH epeMEeHHOT0
TOKa»
TOKa)
[TonroroBka k 3amure .
. 3amuTa nabopaTopHoOil
n1abopaTopHOii paboThI "
" pabots! "TlocTpoenue
IlocTpoenue yrioBbIx
YIII0BBIX
XapaKTEePUCTHUK
XapaKTePUCTHK
CHUHXPOHHOTO
" CUHXPOHHOTO
reHeparopa "
reHeparopa
Wroro no paspeny 12 6
4. HavanpHbli  MOMEHT




4.1 HeycraHOBHUBIIHECS
PEKUMBI KOPOTKOTO
3aMBIKaHHUS.
Ilepexonueie Hu
ceepxmnepexonusie DJC
u CONPOTHUBIICHUS
CHHXPOHHBIX
TeHEePaTOpOB.
Omnpenenenne 91C
reHeparopa u3
BEKTOPHOH JTUarpamMmbl
MIPEIIECTBYIOIIETr0
pexuMa.
XapaKTepUCTUKU
JBUTaTeNnen u
00001IeHHO Harpy3ku
B HAYaJbHBIH MOMEHT
MIEPEXOHOr0 Ipolecca.
Brnsiaue

12

IMoAroToBKa K 3aIiuTe
nabopaTopHOii paboThI
Ne3 «BuezamHoe
HapyIICHUE peKrMa
pabOThl CHHXPOHHOTO
reHeparopa»

3ammra JlabopaTopHOit
pabotsr Ne3
«BnezamHoe
HapylIeHHUE peXnMa
paboThl CHHXPOHHOTO
reHepaTopa

MK-5.1,
IK-5.2,
IK-5.3

HWroro no pazaemy

12

5. YcTaHOBUBLIMICS DPEXUM
KOPOTKOIO

TpexdazHoro
3aMbIKaHUS

51 Pacuer
YCTaHOBHUBILIETOCS TOKa
Tpex($a3HOro KOPOTKOro
3aMbIKaHus. BrusiHue u
yuer geiictBus APB.
Ilonsarus 0
KPUTHYECKOM TOKE U
KPUTHUECKOM
peaktuBHOCcTH. Pacuer
YCTaHOBHUBILIETOCS TOKa
KOPOTKOTO 3aMbIKaHHs B
CXeMe C HECKOJIbKUMHU
WCTOYHHKaMH. BrusiHue
Harpy3Ku u ee
NPUONTNU3UTENBHBIN yUeT.
Bei6op
3EKTPOOOOPYAOBAHHUS
10  YCIOBHUSM  TOKOB
KOPOTKHX  3aMBIKaHHH.
Bnusaue APB Ha
MEPEXOIHBIA  TIpoIece
npu KOPOTKOM
3aMBIKaHUH.
Kputnueckoe Bpems u
BIIUSIHUE Ha HETo
pa3nu4HbBIX  (aKTOPOB.
M3menenne Bo BpeMeHH
OAC u HanpspkeHus

Bremonnenue
ayIUTOPHOM
KOHTPOJIbHOH paboThI
Ne2 «BuesamHoe
HapylleHHEe pexrMa
CHHXPOHHOTO
reHeparopa»

AKP Ne2 «BHue3zamHoe
HapylleHHe pexnuMa
CUHXPOHHOTO
reHeparopa»

IK-5.1,
MK-5.2,
ITK-5.3

HWroro no pazaemy

6. ITonrotoBka K 3a4ery

18,05

CamocTosTenpHoe
H3y4eHHEe MaTepuana,
MOJIrOTOBKA K 3a4eTy

3a4yer

Uroro 3a cemectp

17

34

34

58,05

3a4€T

7. CraTuueckas
YCTOHYHMBOCTH
3JIEKTPUYECKOH CHCTEMBI.
YpaBHeHHS NBVKEHHS U
KPUTEPHH CTAaTUYECKOM




7.1 Y cToM4nBOCTh
PSKUMOB CHCTEM NpHU
MaJbIX  BO3MYILEHHSIX.

Bripaxxenus TUTSt .
IMoaroToBka k 3amure | 3ammra 1a60paTOPHOI
BPEMCHH, yria, N
CKOPOCTH CKODOHIS J1a60paTOpHON paboTh paboTsr Ne4
p > YeKop ’ Ne 4 «Cratuueckas u «Craruyeckas u
MOII[HOCTH,
JMHAMUYECKast JMHAMHYECKast
BPAIIAIOIIETO MOMEHTA, . .

N YCTOHYUBOCTB YCTOHYHBOCTD
KUHCTHHECKON SHEPTHH. AJIEKTPOIEpeauu » ANIEKTPONIePE AU
IIpakTuyeckue porep poriep . I1K-5.1,

. IMoaroToBka k 3amure | 3ammra 1a00paTOPHOI
KPUTEPUH CTAaTHYECKOR N IK-5.2,
. 1a60paTOpHON pabOTh pabotst Ne 5
YCTOHYMBOCTH IK-5.3
N Ne 5 «Mccnenosanue «HccnenoBanue
npocTennen
. BJIMSTHUS TAPAMETPOB | BIMSHUSI TAPAMETPOB
INEKTPHUYECKON
9JIEMEHTOB, CXEMBI U 9JIEMEHTOB, CXEMBI U
cucTeMbl. MeToJ MajbIxX N N
o peXrMa 3JIEeKTPUYECKOH | pexkuMa 3JIeKTpHUUECKOn
KoseOaHuil.
CHCTEMBI Ha CHCTEMBI Ha
CraTtuueckas . .
. YCTOMYHBOCTH YCTOHYUBOCTEY
YCTOMYHBOCTb C YYETOM
JOEHCTBUSL  PEryJSTOPOB
BO30YKICHUS u
CKOPOCTH.
Hroro no pazmeny
8. U3meHenue pexuma mpu
(101811704 BO3MYILCHUSIX.
Jnnamuueckast
YCTOHYMBOCTb
JNEKTPUUYECKOH  CHCTEMBI.
Kpurepun  nuHAMHYECKON
8.1 V3meHeHHe pexuMa .
IMoaroToBka k 3amure | 3ammra 1a60paTOPHOI
npu OoJIBIIIX N
n1abopaTopHOii paboTHI pabotbr Ne6
BO3MYLICHHUSX M MaJbIX
Ne 6 «MccnenoBanue «HccnenoBanue
U3MEHEHUSIX CKOPOCTH
BIIMSTHUS HA BIIMSTHUS HA
BpalllCHHsI TeHEPATOPOB.
JMHAMHYECKYIO JMHAMHAYECKYIO
Kauanus renepaTopos. N .
9 YCTOHYMBOCTb YCTOHYHBOCTD
ToHsiTHEe AUHAMHYECKOU
. CHHXPOHHOTO CHHXPOHHOTO
YCTOMAHBOCTH. reHeparopa BUIa reHeparopa Buia
OHepreTuueckue parop parep
KOPOTKOTO 3aMBIKaHHS B |KOPOTKOTO 3aMBIKaHUS B
COOTHOIIICHHUS npu N .
AJIEKTPOIHEPreTHYECKOM |3IEKTPOIHEPreTUYECKOH
KayaHUsX. Crioco6
Tomanei " cucTeMe» cHCTEME»
Brinmonnenne PI'P N4 3amura PI'P Ne4 I1K-5.1,
BBITEKAIOIIME M3 HEro
«Hccnenosanue «HccnenoBanue I1K-5.2,
KpUTEPHU N .
. JIUHAMUYECKOH JMHAMHYECKOi IK-5.3
JMHAMAYECKOH N .
. YCTOHYUBOCTH YCTOHYUBOCTH
YCTOHYMBOCTH. AHaIN3
CHHXPOHHOTO CHHXPOHHOTO
MPOLIECCOB € YYETOM
(bopeHpoBK reHepaTopa MeToZioM | TeHepaTopa METOJOM
Iomanei» IonIaaen»
B030yxaenus. IlonsrTue tHan mat
. IToxroroBka OTOPHBIA KOHCIIEKT
Pe3YNBTHPYIOLIEH

ycroiuusocTH. IIponecc
BBIIIAJICHUS] TEHepaTopa
u3 CHHXPOHM3MA.
ACVHXpPOHHBIE PEXHUMBI.
VYciosue
PECHHXPOHU3ALUH.

Hanucaunuo AKP Ne3
«Craruueckas u
JMHaMU4ecKas
YCTOHYHMBOCTh
CHUHXPOHHOTO
TeHepaTopa

nmexumii, AKP Ne 3
«Craruueckas u
JIUHaMU4ecKas
YCTOWYHBOCTH
CUHXPOHHOTO
reHeparopa»

HWroro no pazaery

9. Craruueckast
YCTOHYHMBOCTh HPOTSHKEHHOM

JIMHUU DJICKTponepeaain




9.1 OcobennocT

nepenayn 3amuTa
Brimonnenne pacaerHo- .
JNEKTPOIHEPTHU Ha N pacyeTHO-rpapuIecKoi
rpaduueckoil paboTsl Ne
JallbHUE€  pPAcCTOSHUS. pabotst Ne 5
5 «ccnenoBanue I1K-5.1,
Cocrasienue CXEMBI «Hccnenosanue
3aMeNe s 7 PEXHUMOB pabOTHI KUMOB DAGOTEL I1K-5.2,
) npoTsbkeHHoi JIDII ¢ P Pt IK-5.3
Onpenenenne npotspxeHHo# JIDII ¢
TIOMOIIBIO KPYTOBBIX
MapamMeTpoB  PEKHMA. TTOMOIIBIO KPYTOBBIX
JIarpaMM MOLIHOCTH)
KpyroBele nmuarpamMmsl JIMarpaMM MOITHOCTH»
MOII[HOCTH.
Hroro no pazmeny
10. ITepexoaHbie MPOIIECCHI B
y3llaX Harpy3Kd MpU MajbIxX
BO3MYILIEHUIX
10.1 Bust u
0cOo0EHHOCTU IToxroroBka
A Hanucanue AKP Ne4
MEPEXOIHBIX MPOIIECCOB Hanmcaanio AKP Ne 4
«Craruueckas
B y3JaxX Harpy3ku Ipu «CraTndaeckas . IK-5.1,
. YCTOMYMBOCTH
ManblX  BO3MYLICHMAX.| 7 YCTOHYHMBOCTh IK-5.2,
npoTsbkeHHbIx JIDII.
JlaBMHa  HANPSOKEHUSL. npoTsbkeHHbIX JIDIT. . IK-5.3
. VYcTolunBocTh
Bnusaue Ha VYcroiunBocTh
. Harpy3Km»
YCTOHYMBOCTb y3I0B Harpy3Km»
Harpy3Ku Garapeii
Wroro no pazmeny
11. TlepexoaHbIe MPOIIECCHI B
y3max Harpy3Ku npu
OOJIBIINX BO3MYIIECHHSIX
11.1 Bnusiaue GonbIIMX
BO3MYILIEHUH Ha
PEKUMBI Y3JI0B
Harpy3ku. Camo3amyck
ACHHXPOHHBIX
JIBUTaTEIIeH.
Camosanyck
CHHXPOHHBIX IMoaroroBka k 3amure
o N JlaGopatopHas pabota
JIBHTATEICH. Pe3kue nabopaTopHON paboTHI
Ne 7 «IlepexonHble
U3MEHEHUSI peXuMmMa B Ne 7 «Ilepexonnsie MK-5.1,
IIPOLIECCH B y3J1ax
CHCTEeMax 7 TPOLIECCHI B y3/Iax I1K-5.2,
HArpy3KH OpH OOJBIINX
JNEKTPOCHAOKEHUSL. Harpy3KH IpH OOJIBIINX IK-5.3

OyYHKIUH PEryJsITOPOB
BO30YXKICHHUS. 3aKOHBI
pErynupoBaHus
BO30YK/CHUSI.
Pexomenganuu o
BBIOODPY 3aKOHOB
pEryJIupOBaHHUS.
JlonmoHUTEIBHBIE
YCTpOMCTBa JUIs

BO3MYIICHUSX)
IToaroroska k AKP Ne4

BO3MYIICHUSIX)
Hamucanue AKP Ne 4

HWroro no pazaemy

12. TlepexomHbIe MPOLECCHI
IPH HAPYIIEHUH CUMMETPUH

Tpex¢asHoil nenu




12.1 OcobeHHOCTH

HCCIIEJOBaHUS .
IMoaroToBka k 3amure | 3ammra 1a60paTOPHOI
HECUMMETPHYHBIX N
n1abopaTopHOii paboOTHI pabotsl Ne 8
NEPEXOJHBIX MPOLIECCOB.
MeTor acueTa Ne 8 «Buezannoe «BuezanHoe
P oxnodasnoe K3 oxnodasnoe K3
HECUMMETPHYHBIX
. CHHXPOHHOTO CHHXPOHHOTO
KOPOTKMX  3aMbIKaHHMH.
OBDA3OBAHUE  BBICILIX reHeparopa» TeHepaTopa» IK-5.1,
P 7 shionenne PIP Ne6 | samura PTP Ne6 MK-5.2,
TapMOHHUK pu
«Omnpenenenue TokoB | «OmpeneneHue TOKOB ITK-5.3
HapyIICHHH CUMMETPHU
. TpexdazHoro TpexdazHOro
Tpex(pa3Hoil  CHCTEMBI.
N HecummerpuuHoro K3 | mecummerpuunoro K3
Cucrtembl  ypaBHEHHH
METOJIOM METO0M
Kupxroga npu
CHMMETPHUYHBIX CHMMETPHUYHBIX
HecUMMeTpuu.  MeTon
COCTAaBJISIOIIUX) COCTABJISIOIINX)
CHMMETPHUYHBIX
COCTAaBJIAIOIIUX.
Hroro no pazmeny
13.  Cxembl  OTHENBHBIX
[10CJIE10BATENbHOCTEH
13.1  ComporuneHue
INEKTPUUECKAX MAIINH,
Harpy3ku IToaroroBka k
TPysi, Hammcanme AKP NoS
TpaHc(OpMaTOpoOB, Hanucanuio AKP Ne 5
«Pacuet pexumMoB
aBTOTPaHC(HOPMATOPOB, «Pacuer pexnMoB .
. . MIPOJONBHOM U
BO3QYUIHBIX JIMHUH U MIPOJOJIBHON U N I1K-5.1,
o o NomnepeyuHoit
kabenell g TOKOB| 7 MOTIEPEYHOM I1K-5.2,
N . HecummeTpuu. Pacuer
oOpaTHO ¥ HyneBoH HecuMMeTpun. Pacuer ITK-5.3

MOCJIEIOBATEIbHOCTEH.
CocraBiieHHe CXEM
npsMOii, 0OpaTHOW |
HYJIEBOI
[IOCIIE0BATEIBHOCTEH.

ToKOB K3 Ha HM3KOM
HaNpsDKEHUH U B CETAX
ITOCTOSTHHOTO TOKa»

ToK0B K3 Ha HH3KOM
HAIpPSDKEHUH U B CETAX
MOCTOSIHHOI'O TOKa»

HWroro no pazaemy

14. TlepexoaHble MpPOLECCHI
npu O/THOKPaTHOM

Honepequﬁ HCCUMMETPpUUN




14.1 I'panuynble

yciaoBus u
COOTHOIICHUA MEXOYy
CUMMCTPHUYIHBIMU

COCTaBJISIIOIIMMHU TOKOB
W HampsOKeHUH  ams
OCHOBHBIX BUJIOB
HECHUMMETPUYHBIX
KOPOTKHX  3aMBIKaHHH.
Bripaxxenus st
COCTaBJISIIOIINX TOKOB M
HalpsDKEHUH B MeCTe
KOPOTKOT'O  3aMBbIKaHMUs.
BexropHble quarpamMmbl
TOKOB W HamNpPsHKEHHUH.
IIpaBuna
9KBUBAJIEHTHOCTH
NpAMOit
MI0CJIEZI0BATEIbHOCTH.
Kommnekcuble — cxemsi| 7
3aMELICHUsL.
IIpumenenne
MPAKTUYECKUX METO/I0B
Uit pacuera
HECHUMMETPUYHBIX
KOPOTKHX  3aMBIKaHHH.
Pacnpenenenue u
TpaHchopMalus TOKOB
" HanpsHKEHUH
OTJEIbHBIX
[I0CJIe10BAaTENbHOCTEH.
CpaBHeHHE pa3IMYHBIX
BUJIOB KOPOTKHX
3aMBIKaHUH.  XapakTep
W3MEHEeHHs  TOKa U
HalpsDKEHUST  TPSIMOM
I0CJIE10BATENbHOCTH
re’eparopa npu
pPa3NUYHBIX  KOPOTKHX

BBITIOJTHEHUE PACUETHO-
rpaduueckoil paboTbl
Ne7 «Pacuer pexxnma

HecummerpuaHoro K3 B

ceTu»

3alIUTa
pacueTHo-rpaduuecKon
pabotsr Ne7 «Pacuer
pexuma
HecumMeTpuuHoro K3 B
CeTH»

IK-5.1,
MK-5.2,
IK-5.3

HWroro no pazaery

15. Pacyer mnepexoaHOTrO
rporecca npu OJHOKPATHOM
MPOJOIHHON HECHMMETPHH

15.1 I'panununble
YCIIOBUS u
COOTHOIICHHSI  MEXKIY
CHMMETPUYHBIMH
COCTABISIIOIIMMH  JUIS
ciyyaeB OOpbIBa OIHO¥
u AByX (a3. BeipaxeHus
JUISL COCTaBJISIOIINX
TOKOB M HaNpsDKeHWi B| 7
MecTe MIPOJOIIEHON
HECUMMETPHH.
ITocTpoenne BeKTOPHBIX
qUarpaMM =~ TOKOB  H
HaTPSDKEHUH.
KoMmIuiekcHbie  CXeMBbI
3aMelIeHUI TIpu 00pbhIBE
omHOW u ABYX (das.

TloaroroBka k
"anucanuio AKP Ne 5

Hanucanue AKP Ne5

IK-5.1,
MK-5.2,
ITK-5.3

HWroro no pazaemy

16. Pacder TOKOB KOPOTKOTO
3aMBIKaHHS B YCTAHOBKax
HanpspkeHrem 1o 1000 B




16.1 Ydyer akTUBHBLIX H

BBIITOJIHCHUE PACYCTHO-

3almura

MHIYKTHBHBIX s pacyeTHO-rpapuIecKoi
COIIPOTHUBIIEHUI rpaduraeckoii padott pabotsr Ne§ «Pacuer
OTJENBHBIX 3JIEMEHTOB Ne8 «Pacuer Tokos TOKOB K(_) OTKOT'O IIK=5.1,
1 2 1 |kopotkoro 3ambikaHus B P I1K-5.2,
YCTaHOBOK. VYuer 3aMBIKaHHS B
N YCTaHOBKAx IK-5.3
COIPOTHUBIICHUI YCTaHOBKax
Hanpspkeauem 1o 1000
KOHTaKTHBIX By Harnpspkenuem 10 1000
COECTMHEHHH. B»
HWroro no pazneny 1 2 1
17. Pacuer TOKOB KOPOTKOTO
3aMBIKaHUS B eTIsIX
MOCTOSIHHOTO TOKa
17.1 CxeMmbl
3aMeIleHUs IToaroroBka k IIK=5.1,
) 1 2 2,1 Hanucanune AKP Ne5 I1K-5.2,
ConpoTrusieHus Harucanuto AKP Ne 5 K5 3
2JIEMEHTOB. )
HWroro no pazneny 1 2 2,1
Hrtoro 3a cemectp 18 136 | 36 |151 9K3aMeH
3a4er
Hroro no nucrumninnze 351 70 70 173,15

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peann3anuu  NPelyCMOTPEHHBIX BHJOB  ydyeOHOM pabOThl B KauecTBe
00pa30oBaTeNbHBIX TEXHOJOTMHA B MpENnojaBaHUM IUCHMIUIMHBI «llepexomHbie mpoueccsl B
JIEKTPOIHEPIeTUYECKUX  CUCTEMAax»  MCIOJB3YIOTCS  TPAJUIMOHHAsT W MOAYJIBHO -
KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM M (OPMHPOBAHHE OCHOBHBIX
npezacTaBieHuid o Kypcy «llepexoaHbie MpOLECCHl B 3IEKTPOIHEPTrETHUECKUX CHUCTEMAaxX)»
IPOMCXOIUT C UCTIOIB30BAaHUEM MYJIBTUMEAUHHOTO U JIAOOPATOPHOTO 000PYI0BAHHUS.

Jlekiuu MPOXOJAT B TpPAAMLUMOHHOW (opme, B ¢dopMme JIeKUUH-KOHCYIbTALUNH U
npoOneMHbIX Jekuuid. TeopeTuueckuil Marepuan Ha NPOOJEMHBIX JIEKIMIX —SBISIETCS
pe3yabTaTOM YCBOCHHUS NOJIYYEHHOM HMH(OpPMAIMMU IMOCPEICTBOM ITOCTAHOBKH IMPOOIEMHOTO
BOIpPOCAa M IOMCKA NyTed ero pemeHus. Ha jeknusax — KOHCYJIbTalMAX H3J0XKEHHE HOBOIO
MaTepHaja CONpOBOXKIACTCSA TOCTAHOBKOM BOMPOCOB U IMCKYCCHEH B MOMCKAaX OTBETOB HA 3TH
BOIIPOCHI.

[Tpu npoBeneHnn 1a60PaTOPHBIX pabOT UCTIONB3YIOTCS paboTa B KoMane u Metoas! I T.

CamocrodrenbHas padoTa CTUMYIHPYET CTYACHTOB B Iporecce o(popMIIEHHs OTYETOB U
aHau3e pe3y/lbTaToB JTAOOPATOPHBIX padOT, BHIOJHEHUU pacdeTHO-rpadUuecKux paboT, mpu
HOJATrOTOBKE K KOHTPOJIbHBIM Pab0TaM U HTOTOBOM aTTECTALUH.

6 YueOHO-MeTOUYeCKOe 0OecnieueHHe CaMOCTOSITeIbHOM padoThI 00ydaommxcst
IIpencraBneno B npuioxxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl NIPOBEACHHS MPOMEKYTOYHOMN ATTeCTAMHA
IIpencraBneHsl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCITUIIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Tlpuroma B. II. Tlepexomnple TpOIECCHl B AJICKTPOIHEPTETHUYECKUX CHUCTEMax :
yuebHoe nocodue / B. I1. [Ipuroxa, O. B. T'azuzosa, E. A. IlanoBa ; MI'TVY. - Marautoropck :
MI'TY, 2015. - 1 3JIEKTPOH. OIIT. JICK (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/200. - TekcT : 3JIEKTPOHHBIH. -
nata obopamenus: 19.01.2026.

0) lomotHuTeIBLHAS IUTEpPaTypa:

1. TlomsxoB, A. E. DOnektpuueckwe MalIuHBI, DSJICKTPONPUBOA M  CHUCTEMBI
UHTEJUIEKTYaJIbHOTO YIPABJICHUS DJCKTPOTEXHHUUECKUMH KOMIUIEKCaMHU : ydeOHoe mocobue /
A.E. Ilomskos, A.B. Uecnokos, E.M. ®ummMonoBa. — Mockpa : @POPYM : THDOPA-M, 2023.
— 224 c. — (Bricuee oOpaszoBanue: bakamaspuar). - ISBN 978-5-00091-707-7. - Tekcr :
anektponnsii. - URL: https://znanium.ru/catalog/product/1896999 (mata oOpareHus:
19.01.2026). — PexxuM gocTyma: mo moamnuckKe.

2. llankoB, b.B. DOnekTtpos’HepreTH4ecKne CHUCTEMBI W CETH. TOKH KOPOTKOTO
3aMbIKaHMs : y4eOHUK W TpakTukym Uit By30oB/ b. B. Ilankos, B. }O. Bykonos. — 3-e u3f.,
ucrp. u gon. — Mocksa : M3natenscTBo FOpaiit, 2026. — 353 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-9916-8148-3. — Tekct : snekrponHbdd // OOpa3oBatensHas miaardopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/584479 (mara obpamenus: 19.01.2026).

3. Xpymes, 0. B. DaekTposHEpreTHUYeCKHe CHCTEMBI U CETH. DIEKTPOMEXaHUIECKUE
nepexoaHble mporecchl :  yueOHuk ais  By3oB/ 1O. B. Xpymes, K. . 3anonoBHHKOB,

A. 10. FOmkoB. — MockBa : MzparensctBo  HOpaiit, 2025.— 153 c.— (Boicuee
obpazoBanue). — ISBN 978-5-534-02713-6. — Tekcr : snexktpoHHBId // OOpazoBaTenbHas
miatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/561292  (mata oOparieHwus:

19.01.2026).


https://host.megaprolib.net/MP0109/Download/MObject/200
https://znanium.ru/catalog/product/1896999
https://urait.ru/bcode/584479
https://urait.ru/bcode/561292

4, Kypnan «DNEKTPOTEXHUUECKHE CUCTEMBbI u KOMILIEKCBI» -
URL.: http://esik.magtu.ru/ru/ (nara ooparenus: 19.01.2026).

5. Xypnan «BectHuk IBaHOBCKOTO rOCY1apCTBEHHOT'O YHEPTETHUECKOTO YHUBEPCUTETAY
- URL.: http://vestnik.ispu.ru/ (mata o6pamenus: 19.01.2026).

6. Kypnan «BecTHuK IOVYpI'Y. Cepus «OHepreTuka» -
URL: https://www.powervestniksusu.ru/index.php/PVS (nata oopamienus: 19.01.2026).

B) MeToanyeckue ykazaHus:

1. Manadees, A. B. PacueT TOkOB KOPOTKOTO 3aMBIKaHHS B PaCIPEICTUTEIBHBIX CETAX
IpoMBINUIEHHBIX npeanpustuii Ha OBM [Tekcr]: Meroauueckue yka3aHHs K KypCOBOMY H
JTUIUIOMHOMY MPOEKTUPOBAHMIO M MPAKTUYECKUM 3aHATUAM Mo aucuuiiuHe «llepexoanbie
MPOIIECCHl B AIEKTPOIHEPTETHUECKUX CHCTEMax» JUIisi CTYACHTOB crneruanbHocTH 140211 u
HarpaBieHuss 140200 ounoit ¢opmel oOyuenms/ A. B. MamadeeB, O. B. bymanosa. —
Marnutoropck: 'OY BIIO «MI'TVY», 2010. - 29 c.

2. Mamadees, A. B. MonenupoBaHue CTaTUUECKUX M JTUHAMHYECKUX XapaKTEPUCTHK
aNIeKTpUUYecKX Harpy3ok [Tekcr]: Meroauueckue yka3zaHUs K NPAaKTUYECKUM 3aHATHAM TI0
muciuminie «[lepexoqHbie mpoiecchl B 3JEKTPOIHEPreTHUECKUX CUCTeMax» JJisi CTYAEHTOB
Hanpasnenuit 140400.62 u 140400.68 Bcex popm oOyuenus/ A. B. Managees, O. B. I'azu3osa,
10. H. Kongpamosa. — Marauroropck: M3n-so Marauroropck. roc. TexH. yu-ta um. ['.11. Hocoga,
2012. - 28 c.

3. ManadeeB, A. B. Pacuer pexxumoB camo3samycka 3jekTpoapurarenei [Tekcr]:
Metoaunueckue yka3aHus K MPaKTHYECKUM 3aHATHIM 1o nucturuinae «llepexoHbie mporeccsl B
AJICKTPOIHEPTETHUCCKUX CHUCTEMax» ISl CTyAeHTOB crnenuanbHocTu 140211 u HampaBieHus
140200 ounoit popmer oOyuenust/ A. B. Manadees, O. B. ['azuzoBa. — Maraurtoropck: U3n-Bo
MarnauToropck. roc. Text. yH-ta uM. I .. HocoBa, 2012. — 24 c.

4. Ilpurona, B. II. BHe3anHOe HapylIeHHE peskrMa CUHXpPOHHOTO TeHeparopa [Tekcr]:
Meroandeckue ykazaHus K jJabopaTopHoi padote mo mucuumuinae «llepexoHbie mporeccsl B
AIIEKTPO3HEPTETUYECKUX CUCTEMax» I CTYZCHTOB HaIpaBJICHUS 140400.62
«DNEeKTpOPHEPreTHKa U DIEKTPOTEXHHKa» Mpoduib «nekTpocHabxkeHue» Bcex (opm
ooyuennst/ B. II. Ilpuroma, O. B. T'a3uzoBa, E. A. IlanoBa. — Maruutoropck: M3a-Bo
MarnuToropck. roc. Text. yH-ta uMm. I .. Hocosa, 2013. — 16 c.

5. llpurona, B. I1. AHanu3 pexMMOB CHHXPOHHOI'O T€HEpaTopa ¢ MOMOILBIO BEKTOPHBIX
nuarpamMm [Tekcr]: Metoauyeckue ykazaHus K Ja0OpaTOpHOW paboTe MO JUCIUTIIMHE
«IlepexoaHble POLECCHl B AJIEKTPOIHEPIeTUUECKUX CUCTEMAX» JUIsl CTYIEHTOB HalpaBICHUS
140400.62 «DOnexTposHEpreTKa U SJIEKTPOTEXHUKa» Tpodmiib «AnekTpocHabxkenue»/ B. I1.
[Ipuroaa, O. B. I'a3uszoBa, E. A. IlanoBa. — Maruuroropck: M31-B0 MarauToropck. roc. TEXH.
yH-Ta uM. ['.11. Hocosa, 2013. - 13 c.

6. TI'asmzoBa, O. B. Meroauueckue yKazaHusi K NPAKTUYECKUM 3aHATUSAM IO
muciuminie «llepexoqHbie mpoiecchl B 3JEKTPOIHEPreTHUECKUX CUCTeMax» JJisl CTYAEHTOB
HaIpaBJICHUS 140400.62 «ONEeKTpOdHEpPreTuka " AIIEKTPOTEXHUKA»  TPOPHIIH
«OnextpocHabkenue» Becex hopm odyuenus [ Tekcr]/ O. B. 'azuzoBa. — Marautoropck: M3n-Bo
MarnuToropck. roc. Tex. yu-ta um. I'.1. Hocona, 2013. — 26 c.

7. [Ilpuroma, B. II. Tpexdaznoe KOpoTKOe 3aMbIKaHHE B TpocTteimen cetu [Tekcr]:
Metoaunueckue yka3zaHus K JJabopaTopHoi pabote o mucuuiuinHe «llepexoqHbie mpoueccs B
AJICKTPOIHEPTEeTHYCCKUX  CHCTeMax» g oOywatomuxcs  HampaieHus — 140400.62
«DNEKTPOIHEPreTHKA U AEKTPOTEXHUKA» MPoduis «dnekTpocHadxkeHne» Bcex Gpopm o0ydeHus
/ B. I1. Ilpuroxa, O. B. I'asuzoBa, E. A. ITanoBa. — Maruuroropck: M3a-80 MarHuToropck. roc.
TexH. yH-Ta uM. [.11. Hocoga, 2015. - 12 c.


http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/
https://www.powervestniksusu.ru/index.php/PVS

8. Ipuroma, B. II. MccnenoBaHue cTaTHUECKOW M JUHAMUYECKOH YCTOMYMBOCTH
3JIEKTpOTIepeIaduu, MOAKIIOYECHHON K cCUcTeMe OecKkoHeuHOM MorHocTH [ TekcT]: Meroanueckue
yKazaHust K JaboparopHoil paGore 1o gucumiuinHe — «llepexonmHbple  mpolecCchl B
AJICKTPOIHEPTETUUCCKUX  CHUcTeMax» i oOydaromuxcst  HampasieHuss — 140400.62
«DNEKTPOIHEPTeTHKA U HIEKTPOTEXHUKAY MPoPuih «neKTpocHab)eHne» Bcex HopM o0ydeHus
/ B. I1. Ilpurona, O. B. I'asuzosa, E. A. [TanoBa. — Marauroropck: M31-B0 MarHuToropck. roc.
TexH. yH-Ta uM. I 1. Hocoga, 2015. — 12 c.

9. [IlanoBa, E. A. AHanu3 TuHaAMUYECKOW YCTOMYMBOCTH ITPOCTEUIIIEH CHCTEMBI METOJIOM
wiomaae: Meroaudeckue yka3aHHs K BBIIOJHEHUIO KOHTPOJIBHOW paboThl MO JUCIUILIUHE
«IlepexoaHbie MpoOLECCHl B 3JIEKTPOIHEPTETUUYECKUX CHUCTEMax» AJIs CTYIEHTOB HalpaBlIEHUs
13.03.02 «DnekTposHepreTuka M 3JIEKTPOTEXHUKa» Tpodmib «nekrpocHadxkenue» / O. B.
l'azuzoBa, E. A. [TanoBa. — Marautoropck: U3a-B0 MarHutoropck. roc. TexH. yH-ta um. ['.1.
Hocosa, 2017. - 14 c.

r) [Iporpammuoe odecieuenne u UHTEpHET-pEeCypcehI:

IIporpammHoe o0ecnieueHue

Haunmenosanue I10 Ne orosopa Cpoxk neiicTBuUS TULIEH3UU
'F\)/:, ifgszfilgﬁjow Ne 135 o1 17.09.2007 OeccpouHo
. CBOOOTHO
21p pacnpoctpansgemoe [1O beccpotno
CBOOOTHO
FAR Manager pacnpocrpassiemoe [TO OeccpouHo
Il:\’/: gfgsfsfilgﬁaZIO% Ne 135 o1 17.09.2007 OeccpouHo
LibreOffice csoboaHo 0eccpouHO
pacnpoctpansiemoe [10
Linux Calculate csoboaHo 6eccpodHo
pacnpoctpansgemoe [1O

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Haspanune xypca CchplIKa

DnekTpoHHas 6a3a nepuoanueckux m3ganuii OO0

«BUC» https://eivis.ru/

HanmonansHas nHGOpMalMOHHO-aHAINTHYECKAs
crcremMa — POCCHICKH#T MHIEKC HAYYHOTO https://elibrary.ru/project_risc.asp
uutupoBanus (PVTHII)

Poccuiickas ['ocynapcTBenHas Oubmuorexa.

https://www.rsl.ru/ru/4readers/cataloques/
Karanoru

DnekTpoHHBIE pecypchl ondmuorexku MI'TY um.

.. Hocoga https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TN CIUTIINHBI (MOTYJIs1)

MaTepI/IaJ'IBHO'TCXHI/ILICCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:


https://eivis.ru/
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

Tun w Ha3zBaHWe ayaUTOpUU: Y4eOHBIC AayIAUTOPUHM Ui TIPOBEACHHUS 3aHATHHA
JEKITMOHHOTO THTIA.

OcHamieHue ayIuTOpHH: MYJIBTHUMEAMWHBIE CpEICTBAa XpaHEHMs, IepeJadyd u
npecTaBIeHUs HH)OpMaITUH.

Tun 1 Ha3BaHME ayIUTOPHUH: ydeOHas ayTUTOPHS ISl IPOBEICHUS J1a00paTOPHBIX padoT:
n1abopaTopus mepexoaHbIX mporeccos (aya. 331)

OcHarmieHue ayauTopuu: J1a0OpaTOpHbIE YCTAHOBKH, W3MEPUTENIbHBIE MPUOOpPHI IS
BBITIOJTHEHHS JTaOOPaTOPHBIX PaboT.

Kommiiekt TumoBoro saboparopHoro obopyzmoBaHus: «Mojenb OXHOMAIINHHON
BJIEKTPUYECKON CUCTEMBI C PEJICHHOM 3aIUTON U ABTOMATUKOMN».

Tun 1 Ha3BaHME ayIUTOPUH: ydeOHas ayTUTOPHS ISl IPOBEICHUS J1a00paTOPHBIX paboT:
TabopaTopust IIEKTPUUYECKUX CTAHIMHA, MOACTAHIIMA M AJIEKTPOTEXHOJOTHYECKUX YCTAaHOBOK
(ayn. 342).

JlaGopaTopHbIe yCTaHOBKH, H3MEPUTEIbHBIC TPHOOPHI TSI BBIMTOJIHEHHS JTa00PATOPHBIX
pabor:

1.TUmoBO# KOMILIEKT y4eOHOro 000pymoBaHus «Moesb IeKTPHUECKOM CHCTEMBD» (2
IIT.).

2. TunoBoii komMIuIekT jabopaTopHoro odopynoBanus 394-OCII-C-K «Dnexrpuyeckue
CTaHIIMH U TTOICTAHITUI.

Tun u Ha3BaHWe ayAMTOpUU: ydeOHBIC ayIUTOPHH ISl TIPOBEICHHS TMPAKTHUYECKUX
3aHATHHA, TPYNNOBBIX W HWHIUBUIAYaTbHBIX KOHCYJIbTAIMA, TEKYIIEr0o KOHTPOIS U
MIPOMEXKYTOUYHOM aTTECTAIUU.

OcHarieHre ayTuTOpHU: 10CKa, MyJIbTUMEIUHHBIN TPOEKTOP, IKPaH.

Tun w Ha3BaHWe ayaUTOpHUH: y4eOHBIC AyTUTOPHH Ui BBIMOJHEHHS KYpPCOBOTO
IPOCKTHUPOBAHUS, TOMELICHUS IS CAMOCTOSITEILHOM paboThl 00yJarOIUXCSl.

OcHarienune ayautopu: [lepconanbubie KoMmnbioTepsl ¢ maketoM MS Office, Berxomzom B
WuTepHer u C JA0OCTYmOM B 3JEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIbHYIO Cpeay
YHHUBEPCHTETA.

Tun w Ha3BaHWEe ayAWTOPHM: MOMEUICHHWE ISl XpaHEHHs W NPO(PUIAKTHYECKOTO
0o0cIy>)KMBaHUs y4eOHOTO 000PYTI0BaHHUS.

OcHamieHrue ayIuTOpHH: CTEUIaXH, cei(bl AT XpaHEHHs y4eOHOro o0OpyAOBaHMUS,
WHCTPYMEHTHI 111 pPEMOHTA JJa0OpaTOPHOTO 000PYT0OBAHHUS.



MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOM PadoThI 00y4al0IIUXCA

[lo mucuunmmne «llepexomHble NpPOLECCHl B ANEKTPOIHEPIETUUECKUX CHCTEMAX)
IpelyCMOTPEHA ayIUTOPHAsl U BHEAYyTUTOPHAS CaMOCTOSITeNIbHAsl paboTa 00yJaroImuxcsl.

AyIuTOpHAas caMOCTOsTeNIbHAs paboTa CTYACHTOB MPEIIoaracT peleHrne KOHTPOIbHBIX
3aJa4 U pacyeTHO-rpapuueckux padoT Ha MPAKTUYECKUX 3aHATHUSX, a TaKkKe IMOATOTOBKY K
3alUTe J1a00PaTOPHBIX padoT.

IIpumepHBbIe ayIMTOPHBbIE KOHTPOJIbHBIE padoThl (AKP):
AKP Nel «O0mme cBegeHust 0 mepexoaHbix npoueccax. Tpexda3noe kopoTkoe
3aMbIKaHHe B pocreimei neny. IIpuHumn qelicTBUg MalIMH EPEMEHHOI0 TOKa»

Bapuant Ne 1

a. Urto Has3pIBaeTCs PEXKUMOM DHHEPreTHYecKol cucrembl? UYUTo  Ha3bIBaeTcA
napaMmerpamu pexxuma? Kakue Buabl pexxuMoB paznndaroT? YeM oHM XapakTepusyroTcs?

b. Kakue criocoOsl mpeoOpa3oBaHus CIOXKHBIX CXEM 3aMEILCHUS BaM N3BECTHBI?

C. KoHCTpyKTHBHOE HCIOJTHEHHE U ITyCK aCHHXPOHHOTO ABUraTels ¢ (ha3HbIM POTOPOM.

AKP Ne2 «BHe3anHoe HapylIeHHe pe;KMMa CHHXPOHHOI'O FeHepaTopa»

Bapuant Ne 1

1. CdopmynupyiiTe HPUHOMI ITOCTOSHCTBA ITIOTOKOCHEIICHUS TPUMEHHUTENIBHO K
IEpPBOMY MOMEHTY KOPOTKOT'O 3aMBIKaHUS Ha BBIBOAAX CTaTOPa CHHXPOHHOW MAIlIHbI.

2. llpuBenuTe BEKTOPHBIE AUMAarpaMMbl MArHUTHBIX IIOTOKOB CHHXPOHHOTO T€HEPaTOpa B
PEXUME XOJIOCTOTO X014, HArpy304YHOM PEXUMe, HaualbHOM U TocieayromemM MomenTax K3.

3. ITlowyemy mepmoamyeckasi COCTABJISIONIas TOKA CTaTOpa B MOCIEAYIOIINE MOMEHTHI
3aryxaer?

AKP Ne3 «CraTnyeckasi 1 JMHAMHYECKAS YCTOMYUBOCTH CHHXPOHHOTO
reHepaTropa»

Bapuant Ne 1

1. IlpuBeauTte YrioBYIO XapaKTEPUCTUKY CHHXPOHHOTO TeHeparopa B rpaduueckom
Bujie. [lokaxuTe Ha HEel TOYKH YCTOMYMBOTO M HEYCTOMYHBOTO paBHOBeCHS. OOBSICHUTE, TOYEMY
9THU TOYKU TaK HA3bIBAKOTCA.

2. TupucropHoe BO30YyXIeHNE CHHXPOHHOTO T€HEPATOpAa.

3. Uto Takoe «acHHXpPOHHBIH XOHI» CHHXPOHHOro reHeparopa? Kakum oOpazom
TE€HEepaToOp MOXKET NEPEUTH B PEKUM aCHHXPOHHOTO Xo1a?

AKP Ne4 «Cratnuyeckast ycToiuuBocTh npotTsizkeHHbIX JIDIL. Y croitunBocTh
HArpy3Kn»

Bapuant Ne 1

1. BnusHue xapakTepa MOMEHTa CONPOTHUBIICHUS Ha Bally MEXaHHM3Ma Ha CaMO3aIyckK
JABUTATECIIA.

2. Tloka3arenu craTUYeCKOW yCTOWYUBOCTH MpoTsbkeHHOU JIDII.

3. OmnpokuabsIBaHUE aCHHXPOHHBIX JBUTaTenei. JlapiuHa HanpsoKeHusl.

AKP NeS «Pacuer pe:kMMOB NPOA0JIBHOI U NONEPeYHOoil HecuMMeTpun. Pacyer
TOKOB K3 Ha HU3KOM HANIPSIZKEHUH U B CETAX MOCTOAHHOI0 TOKA»



Bapuant Ne 1

1. CdopmynupyiiTe NpaBUIO SKBUBAJICHTHOCTH TNPSIMOM IOCIEIOBATEILHOCTH IS
pacdera HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUH.

2. TlapameTpbl 5IEMEHTOB CHCTEM 3JICKTPOCHAOKEHHUS JJIsI TOKOB OOPaTHOW M HYJIEBOU
MOCIIEOBATEIHPHOCTH (711 DJIEMEHTOB 0O€3 MarHUTHOW CBS3M MEXAy (asamu, ¢ MarHUTHOH
CBSI3bIO M BPALIAIOIINXCS MAIIKH).

3. Kak cocraBnsitoTcs CXeMbl OTICNBHBIX TOCIEIOBATENBHOCTEH TMpU pacdere
HecumMeTpruuHbIx K37

IIpumepHble 3a1aHud 1 pacyeTHo-rTpaduuyeckux paoor (PI'P):

PI'P Nel «PacdeT TOKOB KOPOTKOI0 3aMbIKAHHUS B NIPOCTeiIel ceT»

Onpenenuts 3HaYEHUS NeprHoanYecKor cocTtapistomend Toka K3 B Toukax K1 u K2 s
pacyeTHOM CXEMBI, IOKAa3aHHON Ha PUCYHKE.

C n 1 Tl nz T7 f|3
O—+OH—+OH+——
U K4 K>
C
Pucynok

[IpenBapuTenbHO HEOOXOAMMO OIPENCTUTHCS KAaKyH CTYIIEHb TpaHCHOpPMAIINH CIeIyeT
IPUHATH 332 OCHOBHYIO. Eclln B cxeme HaMedyeHa TOJIbKO oJHa Touyka K3, To odueBMAHO, 4TO 3a
OCHOBHYIO JIyYIll€ TPUHATH CTyneHb B MecTe K3. 3T0 mo3BoNUT cpasy onpeensiTh UCTUHHBIE (HE
MpUBEICHHBIC) 3HAaYeHMs Toka K3.

[Tpu Hanmuuny HeckombKUX ToYeK K3 32 OCHOBHYIO CTyIeHb, yI00HEee MPUHSITH KAKYIO TO
JIPYTyI0 HE PUHAIICKAITYI0 HU oHOW u3 Touek K3. D10 mo3Bosser n3dexaTh MHOTOKPATHOTO
NpUBENCHUS TpHU Tepexone K pasHeiM ToukaM K3. B Hamem ciydae, ynoOHee MpPUHATH 3a
OCHOBHYIO CTyneHb Junuto JI1.

Cucremy mpuHHEMaeM OECKOHEYHOW MOIIHOCTH, MOATOMY €€ COMPOTUBIICHHE DPAaBHO
Hymo. Hampsbkenne nHa mmHax cuctemMbl UcC=118 kB. AKTHBHBIMH CONPOTHUBICHUSMHU
npeHeOperaem. [lapametpsl anemernToB COC mpuBeCHBI B TaOIHIIE.

Tabnuma
Oneme SH, UBH, UHH; Xo,OM

ur | MBA | «B B | U e | b
T1 40 115 37 105 - -
T2 16 38 12 6.0 - -
L1 0.4 20
L2 0.4 10
L3 0.4 5

PI'P No2 «PacyeT TOKOB KOPOTKOI0 3aMbIKAHUSI METOIOM THIIOBBIX KPHBBIX»
Ha pucynke npezacraBieHa o01mas pacueTHasi CXeMa JIeKTPOCHA0KEHHUS.



KonnyecTBo 351eMEHTOB CXEMBI AJIEKTPOCHAOXKEHHs TOKa3aHO YCIOBHO. MckioueHus

COCTaBJSIOT  JIMHUU L u L, , KOTOpple BO BCEX BapuUaHTax JABYXIEMHbIE, U
aBrorpanchopmatopel AT — Bo Bcex BapuaHTax cienyer npuHuMarh 2x250 MBA. OcranbHbie
WCXOJIHBIE JTaHHBIE TpeicTaBieHbl B Tabmuie 3.1. JIMHBI JTUHUNA yKa3aHbl B KUJIOMETpax,
yIIelbHOE PEaKTUBHOE COMPOTUBIICHUE BCEX JIMHUIM NMPUHUMAETCs paBHBIM 0.4 OM/KM.

B cooTBercTBUMU C BapuaHTOM 3a/laHus, UCHOJb3ys /3/, BIOpaTb KOHKPETHBIE THUIIBI
re’eparopoB u Tpancpopmaropos Ha I'POC u TOLI.

Onpenenutb TOKM KOPOTKOTO 3aMbIKaHUs B Touke K, HCroib3ys METO TUIIOBBIX KPUBBIX:

. /
- CBEpXIIEPEXOAHBIN TOK ~KO;

= t=0.15 / Kt -

- MEPUOAUYECKAN TOK B MOMEHT BPEMEHU Ao¢ ;
> {=0.15 iat-

- anepuogUYEeCKU TOK B MOMEHT BPEMEHU Ao X

/

- monHbIii Tok k.3. st [=015¢ 'k (neiicTBytommee 3Hauenue);

- monmsIif ToK k3. i {=015¢  /kn (mruosennoe snauenne);
. /
- YIapHBIA TOK ¥ (aMIUTUTYIHOE 3HAYEHHUE);
. / .
- yIapHbIi TOK ¥ (IeHCTBYyIOIEe 3HaYCHNUE),
PI'P Ne3 «IlocTpoeHHe BeKTOPHOM AMarpaMMbl CHHXPOHHOM MaIIMHbD)
[Toctpouts B MacmiTabe BEKTOpPHBIE qUarpaMMbl JIJs 3aJlaHHOrO TypOoreHepaTopa mpu

HOMUHAJIBHOM peXuMe paboThl U Npu Kod(duumeHTe 3arpy3kd Mo aKTUBHOM M PEaKTUBHOM
mMortHocTHh 0,9.

Tun
N(—) U HOM.TCH. 1 U HOM. CCTH
BapuanTa Typ6o-lr)ZHepaTo Puon., MBT COSProm. Xd, O.€. <B <B
1 T-6-2V3 6 0,8 1,651 6,3 6

PI'P Ne4 «MccnenoBanmne JUHAMUYECKON YCTOWYNBOCTH CHHXPOHHOI0O FeHepaTopa
MeTOA0M ILIOLIAJeH»

B snextponepenaye, mokazaHHoOU Ha puc. 2.1, B 3aIaHHON TOYKE MPOUCXOAUT BHE3AIMHOE
KOpPOTKOE€ 3aMblkaHue. OnpenenuTb, COXPAaHUT JM DJEKTpolepenada JAMHAMHUYECKYIO
YCTOMYMBOCTD, €CJIM B MOMEHT OTKJIFOUEHHUS YTOJl POTOpa reHepaTopa COOTBETCTBYET 3aJJaHHOMY
3HaYeHHto0 JOTK. PaccMoTpers ciywail TpexdasHoro, AByx(a3HOro, AByX(a3zHOro Ha 3eMIII0 U




oHO(a3HOTO KOPOTKOro 3aMbikaHus. /g Bcex ykasaHHbIX BUJ0B K3 paccunrtarh npenenbHbIi
yToJ1 OTKJIFOYCeHUS. BapuaHTel 3aganuii npuBeacHbI B Ta0m. 2.1.
Jlnist Bcex BapuaHTOB Ipu pacuerax npunath Po=0,8 o.1n.e. u U.=1 0.6.e.

Pucynok. Pacuetnas cxema

PI'P NeS «UccnenoBanue pexxumMoB padoThl npotsikeHHoi JIJII ¢ momomb1o
KPYTrOBBIX 1MarpaMM MOIIHOCTH»

C moMoIIb0 KPYrOBBIX JHUArpaMM pacCUUTaTh PEXUMBI paboThl npoTskeHHo JIDII ¢
3a/IaHHBIMU ITapaMeTpaMHu.

Onpenenuts rpaguueckuM MyTeM napaMmeTpsbl CIEIYIOMIHUX PEKUMOB:

- ISl 33JTaHHOTO yrila MeXAy BEKTOpaMU HaNpsbKeHU B Hadasne U koHue JIDI;

- U1l IepelaynHaTypaIbHONM MOIITHOCTH;

- I MaKCUMaJIbHOM MpoIyckHO# criocooHocTr JIDII.

Yucno
Ne Mapka u napauiens- | Komuuectso | Jlnuna Hanpsixene, kB Vron
Bapu- CEUYeHHUe HO npoBofoB B | JIOII, 5
aHTa IIpoBOAAa | IPOJIO-KEHH daze KM
BIX LIETIEH U sou U, U,
1 AC-240/32 1 1 200 110 122 109 50

PI'P Ne6 «Onpenesienne TOkOB Tpex¢dazHoro HecummerpuaHoro K3 merogom
CHMMETPHYHBIX COCTABIAIOIINX)

OnpenenuTb TOKH MPsIMOM, 0OpaTHOM 1 HYJEBOH MOCIeA0BaTEIbHOCTEH rpaduuecKuM
IIyTeM. BBINMOIHUTB NPOBEPKY NPABUILHOCTH PACUETOB.

Bapuanm No 1 Bapuanm Ne 2

y B AAIa

Macwimab no moky:
knemka=1 KA.

Macwima6 no moky:
xnemxa=2 KA.

PI'P Ne7 «Pacuyer peskuma HecumMmeTpu4Horo K3 B cerm»

OrnpenenuTh CBEpXIePEX0HbIC BEIIMUMHBI TOKOB MIPH OJHO(A3HOM K3 B IIPOCTEUIIIEH
LEMH.




xk1® kY

no= T 6.3 %3
H:
1 5 2 3 4 6
Bapuanr 1
Touka K1

I'eneparop: 100 MBA;E”=1,22; x”d=0,25
Tpanchopmaropsr: 60 MBA; Un=10,5%;
JIuann: x1=0,4 Om/xm; x0= 3x1;
H1,2: 60MBA; x1=0,35; E”=0,85

PI'P Ne8 «PacueT TOKOB KOPOTKOI'0 3aMbIKAHHMS B YCTAHOBKAX HANPSKEHUEM /10
1000 B»

OnpenenuTh CBEpXIIePEX0IHbIC BEIMUYUHBI TOKOB TIpH Tpexdazaom K3.

3HepFOCHCTeMa
Sk3, MBA

UsH, kB

St HOM, KBA

2k 2)
& A5

<
%&% 14 gg:%y H}|I KT 0,4 kB

Al

A2 la2 nopm, A

KJI1

A4 lad HOopM, A

W_?g

KJI2

L

e

K3

@ Al Pan vom, kBT




Ne Sk3, | UBH, | ST [a2 la4 KJI1 KJI2 Al
Bapuanta | MBA | kB | HOM, | HOpM, | HOpM,
kBA | A A

1 1000 | 10 2500 | 1900 | 951 6xABBI 3xABBI 200 kBT,
(3x240+1x120), | (3x185+1x95), | cose=0,9
L=100 M L=20w™m




MPUJIOKEHMUE 2
(o0s13aTeNnBbHOR)

OueHovHbIe CpeACTBA /1Jisl MPOBeIeHUs MPOMEKYTOUHOM aTTeCTALNHU
a) [lnanupyemble pe3yJbTaThbl 00y4YeHHs U OICHOYHbIE CPeJACTBA /IVIsl MPOBEeHUs MPOMEKYTOYHOM aTTeCcTalluu:

Kon
WHUKATOpa

Nuaukatop JoCTHXKEHUS
KOMIICTCHIINN

OneHouHble cpencTBa

IIK-5: Cnnoco0eH oueHuBaTH HOPMAJIbHbIE,
0(peCcCHOHATIBLHOM AeSITeJIbHOCTH

00BLEeKTOB I

yTsi’KeJIeHHbIE U Moc/IeaBapuiiHble PeKMMbI U JIMKBUIMPOBATH aBapHiiHbIe PesKMMbI PadoThl

I1K-5.1

OpraHu3oBbIBaE€T TPOBEICHHUE
aBapHﬁHO'BOCCTaHOBI/ITeHBHBIX
U PEMOHTHBIX paboT Ha
000pyIOBaHUY TIOJICTAHIIHIA

IlepeyeHb BONPOCOB /ISl IPOMEKYTOYHOM aTTeCTANMH:

1. IlepexoiHbIE POIIECCHI B IPOCTEHIINX TPEeX(a3HBIX LETISX.
2. TpexdazHoe KOpPOTKOE 3aMbIKaHHE B HEPA3BETBICHHOW IIEMH, MOAKIIOYCHHOW K HCTOYHHUKY
CHUHYCOM/IaJIbHOTO HAIPSHKEHUS TIOCTOSHHOM YacTOThI ¥ aMIUIMTY/BI.

3. YcnoBusi, mpy KOTOPBIX MTHOBEHHOE 3HAU€HHE TOKA B JaHHOU (pa3e momyvyaercs MakCUMaIbHbIM.
4. O0mue METONUMKH pacyeTa TOKOB KOPOTKMX 3aMBIKAHUNA B OTHOCHUTENIBHBIX M HMMEHOBAHHBIX|
eAMHUIIAX.
5. [IpubnuxeHHas: olleHKa YKBUBAJICHTHON MOCTOSHHOW BPEMEHH arepHOAMYECKON COCTaBIIAIONICH B
CJI0’KHOM pa3BETBIECHHON CXEME.

6. BHe3zanmHOE KOpOTKOE 3aMbIKaHUE TpaHc(hopMaTopa.
7. Pacyer ycraHOBUBIIErocsi ToKa Tpex(a3HOro KOPOTKOTro 3aMblKaHUs. BiusHue u yder neicTBus]
APB.

8. BiusiHue Harpy3ku U ee NpuOIU3UTEIIbHBIN yUeT.

9. YueT sHEeproCUCTEMBI.

10. MeTo/1 TUTIOBBIX KPUBBIX.

11. Onpenenenune I/IC reneparopa u3 BEKTOPHOU JUarpamMmbl IPEIIIECTBYIONIETO PEKUMA.
12. UaaykTHBHOCTH OOMOTOK CHHXPOHHOW MallTUHBI.

13. IepexoaHbliil npoliecc, BEI3BaHHBIN H3MEHEHUEM HaNPsKEHUsT BO30YKICHHUS.

14. BeipaskeHus 1711 TOKOB B OIIEpaTopHOi hopme.

15. Biusaaue APB Ha nepexonHblil mpouecc Npu KOPOTKOM 3aMbIKaHUU.

16. U3menenue Bo BpemeHu 3/1C u HanpspKEHUS MAIIAHEI.

17. BelpaxxeHus 1Ji1 BPEMEHM, YIJIa, CKOPOCTH, YCKOPEHMs, MOIIHOCTH, BpPALAIOUIET0 MOMEHTA,




Kon
WHIAKATOpa

NHaukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOUHBIE CpeICTBA

KUHETUYECKON SHEPIUH.

18. IIpakTUyeckre KPUTEPUH CTATUYECKON YCTOWYMBOCTH MPOCTEHINCH IIMEKTPHUECKON CUCTEMBI.

19. Usmenenne pexxrMa mpu OONBIIUX BO3MYILEHHUSX U MaJIbIX M3MEHEHUSX CKOPOCTH BpaIlCHMUS
reHepaTopoB. Kauanus reHepaTopos.

20. Crioco06 muroriaaei u BBITEKAIONTUE U3 HETO KPUTEPUU TUHAMUYECKONW YCTOMYHNBOCTH.

21. TloHsiTHE pe3yNbTUPYIOIIEH YCTOHYUBOCTH.

22. ACHHXPOHHBIC PEKHUMBI. Y CJIOBHE PECUHXPOHHU3AITUU.

23. JlaBuHA HaNPSKCHUS.

24. Camo3amyCcK aCHHXPOHHBIX JIBUTATEleH.

25. JlonoTHUTENbHBIE YCTPOWCTBA IS YJIYYLICHUS YCTOWYMBOCTH. PEXUMHBIE MEpONpUSATHS,
3akiroueHre. AHaIU3 YCJIOBHM M CPEJCTB CTAOMIIM3AIIUN PEKUMOB.

26. MeTozpl pacueTa HECUMMETPHYHBIX KOPOTKUX 3aMbIKAaHUH.

27. MeTo CHMMETPUYHBIX COCTABJISIONINX.

28. CocTaBrieHle CXeM IpsAMOii, 00paTHO U HyJIEBOM MOCIEI0BaTEILHOCTEMH.

29. BeipakeHHs U1 COCTABIISAIONIUX TOKOB U HAMIPSIKEHHH B MECTe KOPOTKOTO 3aMblKaHUsI. BEeKTOpHBIe)
arpamMmbl TOKOB U HaIIPSDKEHUH.

30. XapakTep U3MEHEHHS TOKa W HANpPSOKEHUS MPSIMOM IOCIEOBATEIbLHOCTH TeHepaTopa Ipy
[Pa3JIMYHBIX KOPOTKUX 3aMBIKAaHUSX B OJHOU U TOM 7K€ TOYKE.

31. 'pannuHble yCIOBUS U COOTHOILIEHUS MEXAY CHUMMETPHUYHBIMH COCTaBIIAIOIIMMHU JJISl CIy4yaes
00pbIBa OIHOM U ABYX (has3.

32. 3amMbIKaHUE Ha 3€MJTIO B CETH C HE3a3eMJICHHOW HEUTpasiblo. BeKTopHBIE quarpaMMbl HaNpsHKEHUH U]
ToKOB. KoMmIiekcHas cxema 3aMeleHusl.

33. Buapl KOPOTKHX 3aMbIKaHHM.

34. I3meHeHue BO BpEMEHH TOKA U €r0 COCTABIISIOIINX.

35. Pacuer u aHanm3 TOKOB KOPOTKOTO 3aMBIKAHHUSI.

36. CucreMa OTHOCUTENBHBIX eMHUL. COCTaBIEHUE CXEM 3aMeIICHUSI.

37. IlepexonHblii mpoleCC B HEMOJBMKHBIX MarHUTOCBA3aHHBIX LemnsX. OCHOBHBbIE YpaBHEHHS U]
COOTHOLIEHUS. BiusiHue paccesaHus.

38. Bximrouenue xosmocToro Tpanchopmaropa.




Kon
WHUKATOpa

NHaukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOUHBIE CpeICTBA

39. Pacuer ycTaHOBUBIIETOCS TOKa KOPOTKOT'O 3aMBIKaHHUS B CXEME C HECKOJIbKMMH UCTOUHHUKAMH.

40. Be16op 31eKTpo0oOOpyA0BaHUS [0 YCIOBUSIM TOKOB KOPOTKUX 3aMBIKAHUH.

41. Metop pacueTHBIX KPUBBIX.

42. Ilepexonnsie u ceepxmnepexoaubie I/C u conpoTUBICHUS CHHXPOHHBIX T€HEPATOPOB.

43. Cxembl 3aMeNICHUsI CHHXPOHHON MAITMHBI B MPOAOILHOMN U TIOTIEPEYHOM OCSIX.

44. BnusHue 37eKTpoABUTaTeNIeld 1 0000IICHHOI Harpy3KH Ha TOK B MECTE€ KOPOTKOT'O 3aMBIKaHUS.

45. O6001IeHHBINH BEKTOP TpeX(pa3HOW CUCTEMBI.

46. ®opcupoBka BO30OYKICHUSI.

47. BnusitHue Ha IEPEXOIHBINA MPOIIecC AeMITpEPHBIX OOMOTOK.

48. IlpumMeHeHne MPaKTHYECKUX KPUTEPUEB CTATHUECKONW YCTOWYMBOCTH.

49. CraTnyeckas yCTOMUYUBOCTh C YIETOM JEHCTBUSI PETYISATOPOB BO3OYKICHUS U CKOPOCTH.

50. ITonsiTHE AMHAMUYECKOHN YCTOMUMBOCTH.

51. AHanu3 mpoIeccoB ¢ yueToM GOpPCHUPOBKH BO30YKICHHUS.

52. IIpouiecc BbINaIeHUs FTeHepaTopa U3 CHHXPOHU3MA.

53. Buapl 1 0COOEHHOCTH MEPEXOAHBIX MPOILIECCOB B y3JIaX HArPY3KH MPU MaJbIX BO3MYIICHUSIX.

94. CaMo3anyCcK  CHUHXpPOHHBIX  JABUrarenei. Pe3kue uW3MeHEHHMA  pexuMa B CHUCTEMAX
PIICKTPOCHAOKEHUS.

55. Oco0eHHOCTH UCCIIeIOBaHUS HECUMMETPUYHBIX IIEPEXOTHBIX MPOIIECCOB.

56. OGpa3oBaHKEe BHICITUX TAPMOHUK MPU HAPYIIIECHUH CHMMETPUHU TpeX(Pa3HO CUCTEMBI.

57. ConpoTHBIIEHUE SJIEKTPUYECKUX MAIIWH, Harpy3ku, TpaHchopMaToOpoB, aBTOTPaHC(HOPMATOPOB,
BO3IYIIHBIX JTUHUN U KaOeJeH 111 TOKOB 00paTHOM M HYJIEBOH MOCIE0BATEIHHOCTEH.

58. I'paHnuHbIe yCIOBHS W COOTHOIICHUS MEXAY CHMMETPUYHBIMH COCTABISIONIMMU TOKOB WU
HANPSKEHUHN 1711 OCHOBHBIX BUJIOB HECUMMETPHUYHBIX KOPOTKUX 3aMbIKAHUM.

59. IIpaBuiia 5KBUBaJICHTHOCTH MIPSIMOI MTOCIIEI0BATEIbHOCTH. KOMITJIEKCHBIE CXEMBI 3aMEICHHUS.

60. CpaBHEeHHE TOKOB Pa3IMYHBIX BUJIOB KOPOTKUX 3aMbIKAHHM.

61. KoMruiekcHble cXeMbl 3aMeleHH Tpu 0OpbiBe OJHON M ABYX ¢a3. [IpaBuiio 3KBUBaJIEHTHOCTH
MpsIMOM MTOCieI0BaTeNbHOCTH. [IprMeHeHne npuHIuna HaloKEHUs.

62. Y4er aKkTUBHBIX W HWHAYKTHBHBIX CONPOTHBICHHHA OTAEIBHBIX 3JEMEHTOB YCTaHOBOK. Y4eT

CONPOTUBIICHUI KOHTAKTHBIX COCIMHEHHU.




Kon NHaukatop JoCTHXKEHUS

O1ieHOUHBIE CpeICTBA
I/IH,Z[I/IKaTOpa KOMIICTCHIINN

I1K-5.2 [IpoBoaut npodunaktuueckue | IlepedyeHb 1ad0paTOPHBIX PadoT:

ucnbiTanud U ocymectsiser | 1. Jlabopatopnas padora Nel «TpexdazHoe KOpOTKOE 3aMBbIKaHHUE B MPOCTEHINICH LTI,

aHanu3  QyHkiuoHupoBanus | 2. JlaGoparopHas pabota Ne2 «ccnenoBanue pexxuMoB pabOThl CHHXPOHHOTO TeHepaTopa ¢

YCTPOMCTB PENEHHOM 3alUTHI [TOMOLIBIO BEKTOPHBIX JUarpamMmm».

1 aBTOMaTUKH 3. JlabopaTtopHas pabota Ne3 «BHe3arHoe HapylieHHe pexkruma padboThl CHHXPOHHOTO TeHEepaTopay.
4. JlabopartopHas pabora Ne 4 «Craruueckas U JMHAMAYECKAsI YCTOMYUBOCTD AIIEKTPOTIEPETAUN .
5. JlabopatopHas pabota Ne 5 «VccnenoBanue BIUSHUS TapaMETPOB JIEMEHTOB, CXEMBI U PEXKUMa

DIIEKTPUYECKON CUCTEMBI HA YCTOMYHUBOCTBY.

6. JlaGoparopnas paborta Ne 6 «VccienoBanue BIUSHUS HA TMHAMHUYECKYIO YCTOHIMBOCTh

CUHXPOHHOTO TeHepaTopa BHUJIa KOPOTKOTO 3aMBIKAHHSI B SJICKTPOIHEPTETHUECKON CHCTEMEY.

7. Jlaboparopnas paborta Ne 7 «IlepexomaHbie MPoOIecChl B y3aX HArpy3KH MPU OOJIBITNX

BO3MYIIICHUSIX.
8. JlabopaTtopHas pabota Ne 8 «BuezanHoe onnodaznoe K3 cuHxpoHHOT0 reHepaTopay.
IK-5.3 Cocrasnser cxemsl 3amelieHns | [IpumepHble npakTHYeCKHE 3aaHUS:
Ha obciyxuBaemMoM | 1. OnpenenuTs 3HaUeHUS NTeproaAnYecKoi coctanistomeit Toka K3 B Toukax K1 ams pacueTHoO# cxeMbl,

00Opy/IOBaHUH, PACCUMTHIBAET [TOKA3aHHOM Ha PUCYHKE
IapaMeTpsl peKuMa KOPOTKOTO

3aMBIKaHUSI Ha 00OpYIOBaHUU

PY u JIDII, paccuuThIBaeT | c. ™ n i & | b | & L

BLIOHPAET YCTaBKU u O_I—I_CD y | @ I v

XapaKTEPUCTUKH  yYCTPOMCTB Uc K1 K

P3A

SH, UgH UnH Uk Xo,0M/ L,

JremeHT MBA | ,kB , kB % KM KM
T1 40 115 37 10.5 - -
T2 16 38 12 6.0 - -
L1 0.4 20
L2 0.4 10
L3 0.4 5




Kon
WHIAKATOpa

NHaukatop JoCTHXKEHUS
KOMIICTCHIINN

O1ieHOUHBIE CpeICTBA

2.0npenenuTh CBEPXIEPEXOHBIC BETUYMHBI TOKOB ITpH ogHO(Ma3HOM K3 B mpocreiinieit meny.

xk1® KV

r x5V
a e’ I? 115 kB I 4
Ve "

Ti — T 6,3 kB

BapuanT 1

Touxka K1

['eneparop: 100 MBA;E”=1,22; x”d=0,25
Tpancdopmaropsr: 60 MBA; Un=10,5%;
JInaun: x1=0,4 Om/xm; x0= 3x1;

H1,2: 60MBA; x1=0,35; E”=0,85

Ilepeuens pacueTHO-Tpadpuuecknx pador:
PI'P Nel «Pacuet TOKOB KOPOTKOTO 3aMbIKaHUS B IPOCTEUIIICH CETH
PT'P Ne2 «PacyeT TOKOB KOPOTKOT'O 3aMbIKaHUSI METOZOM THUIIOBBIX KPUBBIX)»
PT'P Ne 3 «IlocTpoeHne BEKTOpHON AuarpaMMbl CHHXPOHHON MallluHbD)
PI'P Ned «MccnenoBanne JUHAMUYECKOW YCTOMYMBOCTH CUHXPOHHOTO T€HEpaTOpa METOJA0M
TIoImageiy
PI'P Ne 5 «MccnenoBanue pexxuMoB paboThI poTsikeHHOM JIDIT ¢ moMoIIbI0 KpyTroBBIX AHarpaMm
MOILHOCTH

PI'P Ne6 «Onpenenenue TOkoB Tpexda3zHoro HecuMMmeTpuaHoro K3 MeTogoM cHMMETpUYHBIX
COCTABJISIFOLITUX»

PI'P N7 «Pacuer pexuma HecummeTpuuHoro K3 B cetn»

PI'P Ne8 «Pacuet TOKOB KOPOTKOTO 3aMbIKaHHs B yCTaHOBKax HamnpspkenueM 10 1000 By




0) Iopsok mpoBeleHUs] MPOMEKYTOUHON aTTeCTAlMM, NMOKA3aTeJId U KPUTEPHH
OlleHUBAHUS:

[Ipomexxyrounass  arrecramuss no  jguciuminHe  «llepexomnble  mporieccs
JIEKTPOIHEPreTUUECKUX CHCTeM» B 6 U 7 ceMecTpe BKIIOYAET TEOPETHYECKHE BOIPOCHI,
MO3BOJISIOIINE OICHUTh YPOBEHb YCBOCHUS O0YYAIOIIUMUCS 3HAHUH, U MPaKTHUECKUE 3aJaHMs,
BBISBJISIFOIIME CTENEHb CHOPMUPOBAHHOCTH YMEHUN U BIIaJICHUM, MPOBOIUTCS B (hopMe 3auera u
IK3aMeHa.

3ader W dK3aMEH MO JaHHOW AHMCITUIUIMHE MPOBOAATCS B YCTHOU (hopme mo Ouieram,
KaX/IbIif U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJHO MPAKTUUECKOE 3aJaHHE.

Iloka3aTenu U KpUTEPUH OLIECHUBAHUS 3a4eTa:

— Ha OIEHKY «3a4TeHo» — OoOyualommuiics JEMOHCTPHPYET CpeAHHH YpOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHHUS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HAYUTENIbHbIC OIIMOKM, HETOYHOCTH, 3aTPyIHEHHS IPU aHATUTUYECKUX OIepalHsIX, IEPeHOCe
3HaHUU U YMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH.

— Ha OIICHKY «HEe 3a4TeHO» — OOyyarouuiicss AeMoHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MarepHuaya, JOMYCKAaeT CYHIECTBEHHbIE OIIMOKH, HE MOXKET I[0Ka3aTh
MHTEIJICKTYaTbHbIC HABBIKU PEIICHUS MPOCTHIX 3a1a4.

IToxa3aTeu U KPUTEPUH OLIEHUBAHHUS IK3aMeHA:

— Ha OLIEHKY «OTJHUYHO» (5 06a/I0B) — 00yJarOmMiicsS TEMOHCTPUPYET BHICOKUN YPOBEHD
c(OpPMHUPOBAHHOCTH KOMIIETEHIINM, BCECTOPOHHEE, CHUCTEMAaTHYecKoe M TIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMOJHAET IMPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILICHKY «X0pouoy» (4 6amna) — oOyJaromuiics TeMOHCTPUPYET CPETHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHHUS, YMEHHUS OCBOEHBI, HO JOIYCKAaIOTCS
HE3HAYUTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPyIHEHHS IPU aHATUTUYECKUX OIepalHsX, IEpeHoCce
3HAaHUU U YMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH.

— Ha OIICHKY «YyIOBJETBOPUTEIBLHO» (3 Oamna) — oOydaromuics IEMOHCTPHUPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0Jl€ KOHTPOJBbHBIX MEPONPUATUIN
JIOMTYCKAIOTCS OLIMOKH, TPOSIBISETCS OTCYTCTBHE OTACNbHBIX 3HAHWH, YMEHUH, HAaBBIKOB,
0oOy4aromuicsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHs] NpU ONEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMH NIPH UX TIEPEHOCE Ha HOBBIC CUTYAllUH.

— Ha OIICHKY «HEYA0BJIETBOPUTEJIBLHO» (2 Oamia) — o0ydyaromuiicss TeMOHCTPUPYET
3HaHus He Oonee 20% TEOpPEeTHYECKOro Marepuana, JOMYCKaeT CYIIECTBEHHbIC OLIMOKM, He
MOJKET M0Ka3aTh MHTEJUIEKTYalIbHbIE HABBIKM PEIICHHSI IPOCTHIX 3a1a4.

— Ha OLICHKY «HeY/AO0BJeTBOPUTEJbLHO» (1 Oarmr) — oOydaronuiics HEe MOXKET MOKa3aTh
3HaHWSA Ha YpPOBHE BOCIPOU3BEACHUS U OOBsACHEHUS UHGPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEIJICKTYaTbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
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