MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA
HaumeHnoBanue o6pa3oBaTebHOI nporpaMMel: IIpoekTHpoBaHue U IKCILIyaTANMSA CHCTEM 3J1eKTPOCHAOKEHUS
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yueHusi: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
HNEPEXOJIHBIE IPOLHECCHI B CUCTEMAX 9JIEKTPOCHABXEHUS

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.18

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

9 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

9 cemecTp - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

9 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

9 cemecTp - 128,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

9 cemecTp - 1,2 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

9 cemectp - 0,3 yaca;

MockBa 2024
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1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Heabr ocBOeHHS JMCHMIUIMHBI. W3y4EHHE OJIEKTPOMAarHUTHBIX W  3JIEKTPOMEXaHWYECKUX
NEPEeXOAHbIX MPOIECCOB B CUCTEMax OSJIEKTPOCHAOXKEHUS, IOIy4YeHHE HABBIKOB HMX pacueTra JUIs
HOCJICAYIONIETO UCTIOIB30BaHMs MOTYYEHHBIX 3HAHUN NPU OLCHKE aBapUIHBIX U aHOPMAJIbHBIX PEXKUMOB
IPY IPOSKTUPOBAHUY U HKCIUTYyaTAI[H MUTAIOIINX U PACHIPEICTUTENBHBIX CETEH.
3amauu IMCHMIIHHBI
- IpuoOpeTeHNE HaBbIKOB aHAIM3a YCIOBUI BOSHUKHOBEHHS HJIEKTPOMArHUTHBIX U
IIEKTPOMEXaHUYECKHX MEPEXOIHBIX MIPOLECCOB B KOHKPETHBIX IJIEKTPUUYECKUX CXEMax CeTe
HPOMBIIIICHHBIX TPEANPHUATHIA;
- IpuOOpETEeHNE HABBIKOB PACUYETOB TOKOB CHUMMETPUYHBIX U HECUMMETPHYHBIX KOPOTKUX
3aMbIKaHW, B TOM YHUCJIE ISl BEIOOpA M MIPOBEPKH AIEKTPOOOOPYIOBAHNUS;
- IpuoOpeTeHNe HAaBBIKOB PACUYETOB CTATHYECKON M AMHAMUYECKOHW YCTOHYNBOCTH B CHCTEMaX
AIIEKTPOCHAOKECHHUS;
- IpuoOpeTEeHNe HaBBIKOB BEIOOPA METOJIOB M CPEICTB IS YIIyUIICHHUS IPOTECKAHUS
AJIEKTPOMArHUTHBIX U 3JEKTPOMEXaHUYECKHUX TEPEXOTHBIX MTPOIECCOB.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIEeTEeHIIUI !

KOI{ N HAMMCHOBAHUC KOI[ U HAUMCHOBAHUEC 3anﬂaﬂnp03anmﬂe pe3yJabTaThl Oﬁy‘leHI/l'il
KOMIICTCHIIMU HHAUKATOPA TOCTUKCHUS
KOMIIETCHIINHN
[TIK-1 Cnoco6en mpumensts | UJI-1nk-1 3Haer 3HATh:
3HaHKE 0COOEHHOCTEN U XapaKTEPUCTUKHU JIEMEHTOB - OCHOBBI TCOPHH 3JIEKTPOMAarHMTHBIX
XapaKTEPUCTHUK JJIEMEHTOB AIEKTPOIHEPrETUYECKUX IEPEXOIHBIX POLECCOB LIS OOMIUX
3JICKTPOIHEPIETHICCKUX CHUCTEM H JJIEKTpOTeXHHUYeCcKuXx | PACICTHBIX 3a/a1 110 BBIOOPY CHIIOBOTO
CHUCTEM U KOMILIEKCORB 000pyOBaHUs, yCTPOUCTB peNeiHOM
IEKTPOTEXHUYIECKUX 3alIMTBI U aBTOMATHUKU;
KOMILJIEKCOB, CIIOCOOOB - OCHOBBI TEOPHH AJIEKTPOMEXAHUYECKUX
NIPOMU3BOJICTBA, TPAHCHOPTA MNEPEXOAHBIX IMMPOLECCOB B COBPEMCHHBIX
M WCITOJIb30BAHMS AIIEKTPOIHEPTETUUYECKUX CUCTEMAX U
AIEKTPOIHEPTUH CHUCTEMax JJIEKTPOCHAOKEHUS;

- CXCMBI 3aMCIICHUA 3JICMCHTOB CUCTEM
3HGKTpOCHﬂ6)KeHI/I$I AJI pacucToB
SJICKTPOMArHuTHBIX U
SJICKTPOMCXAHUYCCKHX NTEPCXOAHBIX
MpoLeCCoB.

YMETh:
- BBIIIOJIHATB PACYETHl YCTONUYHUBOCTH C
Y4ETOM PEerylIupOoBaHus BO30YKACHUSI.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHATbHOW —00pa3oBaTelNbHOM Iporpamme
[IpoexkTpoBaHMe W OIKCIUIyaTalus cuUcTeM »3JiekTpocHaOxkeHus (manee — OIIOII), nampaBieHus
noarotoBku  13.03.02  DnekTposHepreTMka M IJEKTPOTEXHHMKA, YPOBEHb OOpa30oBaHMsA: BhICIIEE
oOpa3oBaHue - 6bakaiaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh OCHOBBI OOIIEH TEOPUU MEPEXOHBIX MPOLIECCOB B MPOCTEUIINX LIETIAX

- 3HaTh KJIACCU(PHUKAIMIO PEKUMOB PAOOTHI CETEH ANEKTPOCHAOKEHUS

- 3HaTh KOHCTPYKLIMIO U CXEMbI 3aMEIICHUS FMEKTPUUECKUX CUHXPOHHBIX U aCHHXPOHHBIX MallllH




- YMETh PaCCUUTHIBATh YCTAHOBHBILHUECS, aBApUHHBIC U MTOCIeaBapuitHbIe pekuMbl paboTel COC
- YMETh PacCYUTHIBATh MEPEXOIHbIE MTpo1ecchl B npocTenmux RLC-nensx

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMTYCKHOM KBaJTN(UKALNOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnensi/TemMsl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [MonsiTue o 32.6 9 2 - 1 - 0.5 - 0.3 - 28.8 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MEePEeXOJHBIX MPOoIeccax CocTaBHUTh pacYETHYIO CXEMY 3aMELICHUs IS
IIPUMEHUTEIIBHO K ompeneneHus Toka cuMMeTpudHoro K3,
MPOCTEUIINM LETSIM paccuuTaTh napamMeTphbl B OTHOCHTEIBHBIX
1.1 | OcHOBHBIC HOMYIICHUS. 32.6 2 - 1 - 0.5 - 0.3 - 28.8 - 0a3UCHBIX CIUHUIIAX C TIPUBEACHUECM K OJTHOU
[Tpeobpa3oBanue cxem CTYIHEHH TpaHcHOPMAaLUK MO CPETHUM
3aMelleHuUs] 3Ha4eHusIM KT.
1.2 | Cxembl 3aMelleHHs IS - - - - - - - - - - - CamocmosamensbHoe usyuenue
pacueToB TokoB K3 meopemuueckozo mamepuana: CpaBHEHIE
pacYeTHBIX METOJIOB TOYHOTO U
MPUOJIMHKEHHOTO TIPUBEICHUS TAPaMETPOB CXEM
3ameleHus: ctp.13-56 B ucrouHuke "YIbSHOB,
C. A. DneKTpoMarHuTHEIE IEPEXO/IHbIE
MPOLIECCHI B 3JIEKTPUYECKUX CHCTEMAX :
YUEOHHK ISl 3JIEKTPOTEXHUUECKHUX U
SHEpreTUUecKUX By30B U (hakyibreToB / C. A.
VYibsHOB . — 2-¢ U311, cTep . — M. : Tux Apuc,
2010 .- 520 c. - ISBN 978-5-904673-01-7 ."
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[2], m.4
[5], ctp. 12-34
2 Tpexcdasznsie koporkue | 30.8 2 - 1 - 0.5 - 0.3 - 27 - Ilod2omogxa Kk mexkyuiemy KOHmMpOIo:
3aMBIKaHUS [TpeoOpa3oBaHKe cXeMbl 3aMeIEHHS K
2.1 TpexdazHoe KOpoTKOE 30.8 2 - 1 - 0.5 - 0.3 - 27 - npocreinieMy Buay. OnpezeneHue Ha4aTbHOTO
3aMBIKaHHE B 3HAUEHHMsI IEPUOINUECKOIl COCTABIISIIOLICH TOKa
HEpa3BETBICHHON tpexdasznoro K3. Pacuer sxBHBaneHTHON
eTu. MOCTOSIHHOW BPEMEHH 3aTyXaHHsI
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2.2

IIpakTuueckue MeToabI
pacudera nepexoJHOro
polecca KOpoTKOro

3aMBIKaHHS B CJI0KHOM

anepuoaAnyYecKoil cocrasistomei. Pacuer
yaapHoro Toka. OnpezeneHue AeUCTBYIONIETO
3HaueHHs Toka K3 B 3aJaHHOM BBIKITIOUATENE B
MOMEHT OTKIIOUYCHHS.

cxeme Camocmoamenvroe usyuenue
2.3 3aMBIKaHHSA B - - - - meopemuueckozo mamepuana: IlepexoqHele u
pacrpenenuTeIbHbIX ceepxnepexogabsie 3/]C 1 peakTHBHOCTH
CETSAX U CHCTEMax CHHXPOHHOI MaIlIMHBL, NX CPABHEHHUE.
NIEKTPOCHAOKEHHS VYpaBHEHUS 3EKTPOMArHUTHOTO MEPEXOJHOTO
nporecca. BuesanHoe K3 cunxponHO
MaIlIHBL
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[4], ctp. 23-48
[5], ctp. 58-73
3 Hecummerpuunbie 30.8 0.5 0.3 27 Ilodzomogka K mexyuwiemy konmpoio: Jins
PEKUMBI HavaJbHOTO MOMEHTA BPEMEHH aHAINTHIECKH
3.1 | OcHOBHBIC MOJIOKCHHUS 30.8 0.5 0.3 27 OTIpEICTINTh 3HAYeHHE ToKa onHOo(a3Horo K3 B
B MCCJICIOBAHUH touke K(N). [TocTponTs BEKTOpPHYIO AHATpaMMy
HECUMMETPUYHBIX HanpspkeHuH Ha muHax 10 kB noacrannmu B.
MePEXOHBIX Camocmoamenvhoe usyuenue
TIPOLIECCOB. meopemuyuecko20 mamepuana: IIpuMeHIMOCTD
3.2 OnHOKpaTHas - - - - METO0J1a CHMMETPUYHBIX COCTABIISIIOIINX K
nomnepeyHas MCCJIEJOBAHHIO TIEPEXO/IHBIX MPOLIECCOB.
HECUMMETpPUS [TapameTpsI 21€MEHTOB I TOKOB OOPAaTHOH H
HYJIEBOH T10CJIE10BATENBHOCTEM.
Pacnpenenenue u Tpanchopmanus TOKOB U
HanpspkeHni. OTHOKpaTHas onepeyHas
Hecummetpusi. OnHoasHoe, AByX(a3Hoe n
nByx(azHoe Ha 3eMII0 KOPOTKOE 3aMbIKaHHE.
[IpaBuiio 5KBUBaJEHTHOCTH NPSAMOMH
rocJe1oBaTesIbHOCTH. KoMIuekcHbIe cXeMbl
3amerienus. CpasHenue BunoB K3. BextopHeie
JMarpaMMbl TOKOB M HalpsDKEHUH.
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[5], ctp. 315-339
4 Pacuers! ycroitunBoctn | 31.8 0.5 0.3 28 Iodzomoeka k mexyuiemy KOHmMpoao:

IIPOCTENIINX CUCTEM

Onpenenuts Ko3QPHUINEHTHI 3amaca




4.1 Craruyeckast 31.8 0.5 0.3 28
YCTONYHMBOCTH

4.2 Junamuueckast - - - -
YCTONYHMBOCTH

CTaTUYECKOH yCTONUMBOCTH NpH Nepeaue
MOIIIHOCTH OT JIEKTPOCTAHIMH A B CUCTEMY
JUIS TPEX CIIydaeB: - TEeHepaTopHl CT. A He
HMEIOT aBTOMAaTHYECKUX PETYIATOPOB
B030yx1eHust (APB) - reHepaTopsl CHaOKEHBI
APB nponopuuoHaabHOro TUIIA; - FEHEPATOPHI
cHaOxeubl APB cuinpHOTO neficTBHS.
OmnpenenuTs IpenebHOE BPEMs OTKIIFOUEHHS
Tpex(a3zHoro 1 0THO(PAZHOTO KOPOTKUX
3aMbIKaHW B Havane auHnn JI-1.
CamocmoamensHoe usyuenue
meopemuuecko20 mamepuana: OCHOBHbIC
MIOJIOXKEHHUS, IPUMEHAEMbIE IIPH aHAIIH3E.
IlonsTHE O CTATUYECKON U AMHAMUYECKOHN
yctoiunBocTU. OCHOBHBIE MOHATHUS U
onpeneneHus. CraTuueckasl yCTOMYUBOCTb.
XapaKTepHCTUKU MOIIHOCTH IEKTPONIEPESaun.
BekropHsble nuarpaMMbl. XapakTEpUCTHKH
MOIIIHOCTH MpOCTEeHIIeN cucTeMbl. BeKTopHble
JUarpaMMBbl U COOTHOLIEHUS MEKIY
napameTpamu. XapaKTEpUCTHKA MOLTHOCTH
JNEKTPOIepeiady C TeHepaToOpaMH,
ocHareHHsIME APB npomnoprironansHOTo u
CHIIBHOTO AeiicTBUs. CTaTHUECKue,
JTUHAMUYECKHE M BHEIITHNE XapaKTePUCTUKU
MOUIHOCTH MPOCTEHIIEH CUCTEMBI.
JeiicTBUTENbHAS XapaKTEPUCTHKA MOLTHOCTH.
[IpakTHyeckne KpUTEPUU CTATHUECKOU
ycroiiunBocTu. OCHOBHBIE COOTHOILIEHHS
MeXy MapaMeTpaMH pexnMa B IpocTeimei
cucteme. [Ipsmoil kputepuid cTaTHUECKON
ycroitunBocTH. Ornpenenenue ko3 punnenrta
3amaca. KocBeHHBIE BTOPHYHBIE KPUTEPUH
CTaTUYECKOH ycroitunBocTH. [Ipumenenue
MIPAKTUIECKUX KPUTEPUEB YCTOHUNBOCTH.
JnHamuueckasl yCTOMYMBOCTb.
DJIeKTpOMeXaHNYECKUE TTePEXOTHBIE TPOIECCHI
py OONBIINX BO3MYIIEHISX. 3a/1aun
UCCIIEIOBAHNS U OCHOBHBIE JIOMYIIEHUS.
KonnuecTBeHHas olleHKa OTHOCUTEIBHOTO
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JIBUDKEHUS poTopa reneparopa. I[Ipasuio
IIomaael npu paboTe reHepaTopa Ha MIUHBI
0OecKOHEUHON MOITHOCTH. YNCIIEHHBIE METO/IBI
peIeHus HeMMHEHHBIX ar(depeHITnaTbHBIX
YpaBHEHHH ABMKEHHS POTOPOB T'€HEPATOPOB
CHCTEMBL: METO/]] TOCIIE0BATEIBbHBIX
HHTEPBAJIIOB — MOAU(DHKAIINSA MeTo A Difepa,
meronbl Pynre-Kyrra, MmeToasl «miporaosa-
Koppekumn». CrrocoObl MOBBITIICHUS
JUHAMUYECKON yCTONYHUBOCTH.

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], cTp. 56-70
[3], cTp. 22-41
3a4er ¢ OLEHKOI 18.0 - - - - - - 0.3 - 17.7
Bcero 3a cemectp 144.0 8 - 4 2.0 - 1.2 0.3 110.8 17.7
HToro 3a cemecTp 144.0 8 - 4 2.0 1.2 0.3 128.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aenam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ITonamue o0 nepexoOHbIX npoyeccax NPUMEHUMeIbHO K NPOCMeNUUM Yensim

1.1. OcHoBubie nonymenus. [Ipeobpa3oBaHue cxem 3aMelIeHUs

[ToHsiTHE O pacYeTHBIX YCIOBUAX. TOUHOE M MPUOIMKEHHOE TIPUBEICHUE TapaMETPOB CXEMBI K
onHOU cTyneHn. CUcTeMa OTHOCUTEIBHBIX €AMHHUIl. MeToapl MpeoOpa3oBaHMs CXEM 3aMEIICHHUS.
Koaddurmentst pactipeneneHus. [I[pumeHeHe NPUHITUITA HATOKEHUS.

1.2. Cxembl 3ameIieHus A1 pacyeToB TOkoB K3
CxeMbl W MapameTphl IS DJIEMEHTOB CHUCTEM JJeKTpocHabxkeHusi. [IpeoOpasoBanme cxem
samernenus. Koaddunuents pacnpenenenus. [[pumeHeHne npuHIKNAa HATOKCHHUS. .

2. Tpexd)a3Hbze KoponiKue 3aMblKaAHUA

2.1. Tpex(dazHoe KOPOTKOE 3aMbIKaHHE B HEPA3BETBICHHOW EITH.
JelicTBytolue 3HAa4YeHUs TOJHBIX BEIWYMH W HMX OTIEIBHBIX clararomux. Ormnpezenenue
SKBUBAJICHTHOM MMOCTOSIHHOM BpEMEHH..

2.2. IlpakTuyeckue METObl pacyeTa MepexXoaHOr0 IpoLecca KOPOTKOrO 3aMbIKaHUS B CIIOAKHOU
cxeme

O6mue 3ameuanus. [lpubnmxeHHbll yder cucremsbl. [IpakThueckuil pacueT HayalabHOIO
CBEPXIIEPEXOIHOIO U YAApHOTo TOKOB. OmpeieneHne NepuoguIecKoi cilararolie Toka 3aMbIKaHUs
B IIPOM3BOJILHBIA MOMEHT BpeMeHH. Pacder TokoB K3 11t BBIOOpa v MpoBEpKH 000PYAOBAHHUS.

2.3. 3aMbIKaHMs B PACHIPEICIUTENBHBIX CETSIX U CUCTEMAaX 3JIEKTPOCHA0XKEHUS

OcoOenHoctu pacyeroB TokoB K3 B pacmpelnenuTenpHBIX CETAX: Y4eT aKTUBHBIX
COIIPOTHUBIIEHUH, TEMJOBOTO CHaja TOKAa 3aMbIKaHUS Ha 3€MJII0 B CETSIX C H30JIMPOBAHHOM
HelTpanbio. KommeHcanus €MKOCTHOrO TOKa 3aMblKaHMs. BeKkTopHble aMarpaMMbl TOKOB U
HanpspkeHui. Pacdersr TokoB K3 B ycranoBkax no 1000 B. Yuer comporuBienuii nenum K3 —
KOHTAKTHBIX COEIUHEHWM, IIUH, TpaHCPopMaTopoB Toka U T.J. OCOOEHHOCTH B OINpeAeeHUU
yJIapHOTo KO3 PUIMEHTa. .

3. Hecummempuuruole pexcumbi

3.1. OcHOBHBIE NIOJIO’KEHHUS B UCCIIEJOBAaHNY HECUMMETPUUYHBIX NIEPEXOIHBIX IIPOLIECCOB.

[TapameTpbl 2JI€MEHTOB M CXEMbl OTAENBHBIX HocieaoBarenbHocTell OOmue 3aMedaHus.
OOpa3oBaHue BBICHIMX T'apMOHHUK. [IpUMEHMMOCTb MeTO/a CHUMMETPUYHBIX COCTABISIONIMX K
HCCJIEJOBAaHUIO TIEPEXOIHBIX IpoleccoB. [lapameTprl 31€MEHTOB ISl TOKOB 0OpaTHOM U HYJEBOM
nocienoBarenbHocTel. Pacnipenenenue u TpaHcopmaiius TOKOB U HapsHKEHUH. .

3.2. OnHOKpaTHAs NornepeyHasl HECUMMETPUS

OnHodaszHoe, aByx(dasHoe u AByX(a3HOe Ha 3eMIII0 KOpPOTKOe 3amblkaHue. [IpaBuio
HKBHUBAJIEHTHOCTU TPSAMOM MocienoBaTenbHOCTH. KomruiekcHble cxembl 3amelneHusa. CpaBHEHHE
Buao0B K3. BekropHble quarpaMmsl TOKOB U HanpspkeHUH. [IprMeHeHne npakTuyeckux METo0B K
pacyeTy epexoIHOro mporecca Npu OAHOKPATHON MONEPEYHON HECUMMETPHH. .

4. Pacuemul ycmotu4ugocmuy npoCcmeuux cucmem

4.1. CraTnueckast yCTOHYMBOCTh



XapakTepUCTUKU MOIIHOCTH 3JJIEKTpolepenadn. BexTtopHble auarpaMMbl. XapaKTepUCTUKHU
MOIIIHOCTH MPOCTEUIIEeN CUCTEMBI. BEKTOpHBIE 1HarpaMMbl U COOTHOLIEHUSI MEXAY IapaMETPaMH.
XapakTepucTUKa MOLIHOCTU  3JEKTpolleperadd ¢ TIeHepaTopamu, oOcHameHHbiMH APB
MPONOPUMOHAIBHOIO W CHJIBHOTO JelcTBUs. JIeHCTBUTENbHAs XapaKTEPUCTUKA MOIIHOCTH.
[IpakTuueckue KpUTEpUHU CTaTUUYECKOM ycTOMuMBOCTU. (OCHOBHBIE COOTHOLIEHUS MEXAY
napaMeTpamMu pexuMa B mpocteiiieid cucteme. [IpssMoit KpuTepuil CTaTUUECKON YCTOMYMBOCTH.
Omnpenenenne kodp¢duiumenta 3amaca. KocBeHHbIE BTOPUYHBIE KPUTEPUH  CTATHYECKOU
ycTolunBOCTU. [IpuMeHeHne npakTHUeCKNX KpUTEPUEB YCTOUUNBOCTH. .

4.2. Jlunamuyeckasi yCTOMUMBOCTb

OJEeKTpOMEXaHUYECKHE IEepEXOIHble IPOLECChl MPH OONbIIUX BO3MYILUEHHUSX. 3ajadyu
UCCJIEIOBaHMsI U OCHOBHbIE aonyuieHus. KoinyecTBeHHasl OLIEHKa OTHOCHUTEJIBHOTO JBH)KEHUS
poropa reHeparopa. IlpaBuno miomaneil npu paboTe reHepaTopa Ha IIHWHBI OECKOHEYHOH
MOILTHOCTH. YMCIEHHbIE METOABl pELICHUS HEeMWHEHHbIX udQepeHIaTbHbIX ypaBHEHUH
JBIDKEHUS POTOPOB TE€HEPATOPOB CHUCTEMBI: METOJ| IIOCIEJOBATEJIbHBIX HWHTEPBAJIOB —
Moaupukanus meroaa Ditniepa. CiocoObl MOBBILIEHUS AMHAMUYECKON YCTOHYMBOCTH.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. OgHoKpaTHas nonepeyHas HECUMMETPHS;
2. HecuMMeTpUYHbIE PEKUMBIL;
3. PacueTrbl yCTOWYMBOCTH MIPOCTEHIINX CUCTEM;
4. IToHATHE O CTATUYECKOM U AUHAMHYECKOH YCTOMUMBOCTH;
5. IlpakTHueckre MeTo bl pacuera IepexoJHOro MpoLecca KOPOTKOTO 3aMbIKaHUS.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. TlonsTHe 0 MEPEeXOAHBIX MpoIleccax MPUMEHHUTEIBHO K MpocTeimuM 1ernsiMm OCHOBHBIE

JOMYUIEHUS.

[IpakTrueckue METOIBI pacyeTa MEPEXOAHOTO MPOIEcca KOPOTKOTO 3aMbIKAHUS.

3. IlpaBuno »KBHUBAJEHTHOCTH TMPSMOM TMOCIHEAOBATEIHHOCTUH. KOMIIJIEKCHBIE CXEMBI
3amemnienus. CpaBHeHnue BuioB K3.

4. OCHOBHBIE TMOJIOKEHUS, TPUMEHSAEMbIEe MpPH aHaIN3€ CTAaTUYECKOW U JTUHAMUYECKOU
YCTOMYUBOCTH

N

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPpMHUPYEMBIX B HUX KOMIIeTEHIUH

3arutaHMPOBaHHbIE PE3YIBTATHI O0YUYEHHS M0 AUCIUILTHHE
(B COOTBETCTBUH C pa3zieiioM 1)

Konpr
WHUKATOPOB

Howmep paznena

JUCIUILINHBI (B

COOTBETCTBHUH C
m.3.1)

1]12]3]4

O1eHOYHOE CPEICTBO
(TN 1 HAUMEHOBAaHUE)

3HATh:

CXEMbI 3aMCIICHUSA JJIEMEHTOB CUCTEM 3JI€KTpOCHEl6}K€HI/I${ JJIA
PaCUYCTOB JJICKTPOMArHUTHBIX U JICKTPOMEXaHNUYCCKUX
MCPCXOAHBIX ITPOICCCOB

N-1nk-1

KontponbHas padoTa/yY cTOMYMBOCTD

OCHOBBI TCOPUHU BJICKTPOMEXAHNUYCCKUX IMMEPCXOIHBIX ITPOLICCCOB B
COBPEMEHHBIX 3JICKTPOIHEPTETUICCKUX CHCTEMAX M CUCTEMaX
AIEKTPOCHAOKCHHS

N-1nk1

KonTponpHas padoTta/3aMbIkaHus

OCHOBBI TEOPUH JIEKTPOMArHUTHBIX IEPEXOAHBIX MTPOIIECCOB IS
O0IIMX pacyeTHBIX 3ajay 10 BIOOPY CHIIOBOTO 000PYAOBaHUS,
YCTPOWCTB PENICHHON 3aIIUThl U aBTOMATHKH

N-1nk-1

TectupoBanue/IloHsATHE O IEPEXOTHBIX

MpoLEeCccax MPUMEHUTEIBHO K MPOCTEUIINM

LEISIM

YmMmeTh:

BBIITOJIHATH PACYETHl YCTOMYMBOCTH C YYETOM PETYIMPOBAHUS
BO30YKICHUS

N-1nk1

KontponbHas padota/PexxumMbl
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. ITonsiTve 0 mepexoAHbIX Mpolieccax MPUMEHUTEIBHO K pocteimmm nensaMm (TectupoBanue)

Dopma peanuzanuu: [Tucemennas padora
1. 3ampikanus (KonTtponbhas pabota)
2. Pexxumsl (KoHnTposbHas pabora)
3. YcroitunBocts (KonTponbsHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp Ne9)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM 0 OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM U 3a4eTHOM cocTaBisitomux. [Ipu ocBoeHnn
JUCLUIUIMHEI Ucronb3yercs cucrema BAPC

B nunnoM BeICTaBIsETCS OICHKA 3a 9 CEMCCTD.

Ipumeuanue: ONICHOYHBIC MAaTEPUAITHI 110 JUCIHUILTUHE MPUBEICHBI B (DOHJIC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Benukos, B. A. TlepexoHbie 3JIEKTPOMEXaHUYECKHE MTPOLIECCHI B ATEKTPUUYECKUX CUCTEMAX :
Y4eOHUK [Tl 3IeKTPOIHEPIeTHUECKUX ClielaabHOCTel By30B / B. A. Benukos . — 4-e u3f.,
nepepad. u gon . — M. : Beiciias mkona, 1985 . — 536 c.;

2. 1. B. Apmees, E. I1. I'yces, A. I1. lonros, B. M. 3sipsinoB, B. M. JleBun- "[lepexonnsie
MIPOIIECCHI B ANEKTPUUECKUX CUCTeMaX: cOopHUK 3anau", M3gatenbctBo: "HoBocubOupckuit
rocyJapcTBeHHbIN TexHndeckuil ynusepcutet", HoBocubupck, 2014 - (331 c.)
https://biblioclub.ru/index.php?page=book&id=436254;

3. XKnanos, I1. C. Bonpocs! ycroitunBoctu snextpudeckux cuctem / I1. C. XKnanos ; Pex. JI. A.
XKyxoB . — crepeorut . — M. : Anbsiac, 2015 . — 456 ¢. - ISBN 978-5-91872-101-8 ;

4. IlepexoaHbIe MPOLECCHI B AMEKTPOIHEPIETUUECKUX CUCTEMAX : YU€OHHUK ISl BY30B IO
HanpasiieHuIo "DnekTposHeprerrka u anekrporexnuka’ / U. I1. Kproukos, B. A. CtapumHos, HO.
I1. 'yceB, M. B. Ilupatopos, Hau. uccrnen. ya-t "MOUN" (HUY"MDUN") . — M. : Uzn-Bo MDU, 2018
.— 396 c. - [lobenurens Beepoccuiickoro koHKypca pykonucei yueOHON, HAyYHO-TEXHUUECKOHN U
CrpaBOYHOMU nuTepaTypsl no sHepreTrre 2017 r. - ISBN 978-5-7046-1948-2 .
http://elib.mpei.ru/elib/view.php?id=10738;

5. VubsHOB, C. A. DIIEKTPOMAarHUTHBIE IEPEXOIHBIE IPOLIECCHI B MJIEKTPUUYECKUX CUCTEMAX !
Y4eOHHUK TS DJIEKTPOTEXHUIECKUX U DHEPTETHUECKUX BY30B U QakyiabTeToB / C. A. YIbsSHOB . — 2-

e u3z., crep . — M. : Tun Apuc, 2010 . — 520 c. - ISBN 978-5-904673-01-7 ..
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cuctema ceMmeiictpa Linux;
4. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0u0JM0OTEKAa OHJIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. 9BC "Koncyabsrant ctyaenta' - http://www.studentlibrary.ru/

5. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®enepanuu - https://data.gov.ru

7. Ba3za OTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBHOI 3a1uThl PD -
https://rosmintrud.ru/opendata
8. ba3za OTKpPBITHIX JaHHBIX NMPO¢ecCHOHATBHBIX CTAHIAPTOB MHHUCTEPCTBA TPyda U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P® -
http://www.economy.gov.ru
10. Ba3a oTKpbITHIX 1aHHBIX PocmumonuTopunra - http://www.fedsfm.ru/opendata
11. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenune
HaHMeHOBaHHe
Y4eOHble ayauTopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa UHTEPAKTUBHAS,
JUTSL IPOBEJICHUS MYJIbTUMEAUNHAS KOMIIBIOTEPHAsS CETh C BBIXOJIOM B MIHTEpHET,
JIEKUMOHHBIX 3aHATUN U CTyus MYJIbTUMEIUNHBIN IPOEKTOP, KOMIIBIOTED

TEKYIIEro KOHTPOJIS

MEPCOHAIbHBIN

K-417/7, CBeroBas
YepHasl CTyaus

CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WuTepHeT, MUKpOGOH, MyJIbTUMETUIHHBIN
IIPOEKTOP, IKpaH, 000pyAOBaHNE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
[IEPCOHAJIbHBIN

VYyeOHble ayAUTOPUH XK-417/1, CTOJI MIPENOIaBaTENsl, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KomnberorepHbiit mkad 17 JOKyMEHTOB, Kad I OACKIbI, CTOJ
MPAKTUYECKUX 3aHITUH, knacc 10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
KP u KII NuTtepHeT, nocka MapKepHasi epeIBHKHas,
KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUITUOHED, CTeH]T HH()OPMAITMOHHBIH
VY4eOHble ayAUTOPUHI K-417/1, CTOJI IPEIN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS KomnerorepHubrit mkad 17 JOKyMEHTOB, MKad I OACKIbI, CTOJ
MIPOMEKYTOUHOMU knacc UJJ10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
aTTecTaluu NuTtepHeT, nocka MapKepHasi epeIBHKHas,
KOMIIBIOTEP MEPCOHANBHBIN, IPUHTED,
KOHJIUIIUOHED, CTeH]T MH(OOPMAITMOHHBIH
ITomemenus ans HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI MIUCbMEHHBIN,
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CaMOCTOSITEITbHOM JlexumoHHas BelIaJIKa JUIsl OAEK/bl, KOMIBIOTEPHASI CETh C
paboThI ayuTopus BbIX0I0M B IHTEpHET, KOMIIBIOTED
NEePCOHANIbHBIN, IPUHTEP, KOHIUITUOHED
ITomemenus s XK-2000, CTOJI, CTYJI, KOMIIBIOTED IIEPCOHAIbHBIN,
KOHCYJIbTUPOBaHUS Kondepeni-3an KOHUIIOHEP
naa0
ITomemmenus st K-417 /2a, CTeJUIaX MJid XpaHEHUS] MHBEHTAaps, SKPaH,
xpaHneHus odopynoBanus | [lomerienue st yKa3Ka, apXHUBHbIE IOKYMEHTHI, TUIIJIOMHBIE U
1 y4yeOHOro UHBEHTaps WHBEHTapsI KypCOBbI€ pabOThI CTYIEHTOB, KaHLIETSAPCKUI

IIPUHAJUIEKHOCTH, CIIOPTUBHBINA HHBEHTAPb,
XO351ICTBEHHBIN MHBEHTAPb, 3al1aCHbIE
KOMIUIEKTYIOIHE Uit 000pyI0BAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

HepeXOI[HI)IC IMPOLECCChI B CUCTCMAX C-)J'I@KTpOCHa6}KCHI/IH

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

[TonsiTHE O MEPEXOAHBIX MpOoIeccax MPUMEHHUTENFHO K npocTeimmM nersiM (TectupoBanue)
3ambikanus (KontponbHas paboTa)

Pexxumel (KonTpoibsHas pabota)

YcroitunBocts (KontponbHas pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM-
Homep Pa3en muciumminHbl KM: 1 2 3 4
paznena Henens 2 4 6 8
KM:
1 [TonsiTve 0 mepexoaHbIX Mpolieccax MPUMEHUTEIBHO K
IPOCTEHIINM LEMsIM
11 OcHoBHbIe gonymieHus. [IpeodpazoBanue cxem 3aMelieHus +
1.2 Cxempl 3aMelieHus s pacueToB TokoB K3 +
2 Tpex¢azHble KOPOTKUE 3aMbIKaAHU
21 Tpexda3Hoe KOPOTKOE 3aMbIKaHHE B HEPA3BETBICHHOM +
' LeH.
29 [TpakTHyeckre METo/bI pacueTa MepexoJHOro mpolecca +
' KOPOTKOT'O 3aMbIKaHUS B CJIO)KHOM cXeMe
23 3aMbIKaHUS B PACHIPEETUTENBHBIX CETIX U CUCTEMAX +
] AIIEKTPOCHAOKEHUS
3 HecumMmeTpuuHble pesxuMbl
31 OCHOBHBIE TIOJIOXKEHHUS B UCCIIEIOBAHUN HECUMMETPHUYHBIX +
' IIEPEXOHBIX ITPOLIECCOB.
3.2 OnHOKpaTHas MomnepeyHasi HECUMMETPHS +
4 PacueTsl ycTONYMBOCTH IPOCTEUIIUX CUCTEM
4.1 Craruyeckast yCTOWUMBOCTD +
4.2 JlnHamunueckass yCTOHYMBOCTD +
Bec KM, %: | 10 30 40 20
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