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HaumeHnoBaHue 00pa3oBaTejibHON NPOrpaMMbl. JJIEeKTPOIHEPreTHKA
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QJIEKTPOOHEPI'ETUYECKUX CUCTEMAX

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.14

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

7 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

7 cemectp - 32 yaca;

JladopaTopHbie padoThI

7 cemecTp - 12 yacos;

Kouncynabranuu

7 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

7 cemectp - 101,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
TecTrupoBanue
PacueTrHo-rpadgmueckas padora
JlaGopaTopnasi pabora
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieap ocBoeHust AUCHHUILIMHBI [lomydeHre TEOPETUYECKUX M IMPAKTUYECKUX HABBIKOB AHAIN3a
NEPEXOJHBIX 3JIEKTPOMEXAHMUYECKUX HPOLECCOB MPHU MalblX U  OOJNBIIMX BO3MYILIEHUSAX B
JJIEKTPOIHEPreTUUECKUX cucTemax. lIpu 3TOM OCHOBHOE BHHMMaHHE YIENAETCd METOJaM aHalu3a
CTaTUYECKOH U JMHAMUYECKON YCTOMUMBOCTH M MEPOIIPUSATHUSAM 110 UX 00ECIICUEHHIO.

3aga4u AUCHHUIINHBI

- U3YYUTH OCHOBHBIE XapaKTEPUCTUKU PEKUMOB JIEKTPOIHEPIETUUECKON CUCTEMBI U
COOTHOILIEHUAM MEXKIY UX IapaMeTPaMu;

- U3y4YUTh NIPAKTUYECKUE KPUTEPUHU YCTOMUYHUBOCTH;

- OCBOUTb CIIOCOO IUIOIIAZEH U METOJ MaJlbIX KoJeOaHuH Ul aHaIn3a IMHAMUUYECKONH U
CTaTUYECKON YCTONYUBOCTH;

- U3Y4UTh OCOOCHHOCTH PAaCUYETOB IIEPEXOIHBIX ITPOLIECCOB B CIOKHON CUCTEME IIPU yueTe
JEICTBUS PEryIsITOPOB BO3OYKAEHUS U CKOPOCTH, IIPU aHAINU3€E NEPEXOAHBIX MTPOLIECCOB U YCTOMYMBOCTHU
B y3JIaxX Harpy3KH, a TaK’K€ B aCUHXPOHHBIX PEKHMaX, BOSHUKAIOIIUX B CUCTEME;

- OCBOUTH KOHKPETHBIEC PELICHHUS IO BEIOOPY METOOB U CPEJICTB YIYUIICHHS YCIOBUN
CTaTMYECKON M TMHAMUYECKON YCTOMYNBOCTH JIEKTPOIHEPIETUUECKON CUCTEMBI.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLBIC PE3yJIbTaTbI 06yqem/m 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIIUH HHAMKATOPA A0CTHKEHUSI
KOMIETEeHINU
ITK-1 Crocoben W/I-3nk-1 OueHuBaet 3HATh:
y4acCTBOBaTh B napamMeTphl PeKHMMOB - TEPMUHBI U OIIpe/ieJICHHsI B 00JIaCTH
MIPOCKTUPOBAHUH OOBEKTOB ycroiuuBoctr 93C;
npodeCcCHOHATBHON - MaTEMATUYECKUE MOJIECIIA DJIEMEHTOB
NeATEIbHOCTH 93C u MeTobI pacyéTa yCIOBHUI

ycroitunoctu D3C.

YMETB:
- COCTaBIISITH cXeMBbI 3aMmerneHust D0C u
ONpEeNEeNsATh X MapaMeTphl i pacuéra
BHGKTPOMGXEIHI/I‘IGCKI/IX HGpGXOI[HI)IX

ITPOLIECCOB.
[TK-1 Crnocoben U1-5mk-1 AHanu3upyer 3HATh:
y4acTBOBATH B PE3yNbTAThl PACUETOB U - mpoGemsl ycroitunoctu 33C,
MPOEKTUPOBAHUU OOBEKTOB | MCCIEAOBAHUN TEXHUYECKHE CIIOCOOBI U CPECTBA
npodeCCHOHATBLHON obecrnevyeHns yCIOBUN YCTOMUHNBOCTH
e TEIbHOCTH 99C.

YMETh:

- PaCCUMTHIBATD AIIEKTPOMEXAHUUECKUI
MIEPEXOIHBIN MPOIECC U YCIOBUS
ycronunsoctu 99C.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCCHOHAIbHONW 00pa3oBaTeNbHOM MporpaMMme
OnektposHepreruka (mamee — OIIOII), nampaBnenus noxaroroBku 13.03.02 DnexkTposHepreTnka u
ANEKTPOTEXHUKA, YPOBEHb 00pa30BaHUS: BBICIIEE 00pa30BaHUE - OaKaTaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01ero oopa3oBaHus.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora 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 /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TEPMUHBI U 5 7 2 - - - - - - - 3 - CamocmoamensHoe usyuenue
orpeJieTIeHUsI meopemuueckozo mamepuana: Visyaenue
11 OCHOBHBIE TEPMUHBI U 5 2 - - - - - - - 3 - JUTEPATYPhI: DIEKTPOMEXaHUIECKHE
OTIpeeTICHUS. NepeX0/IHbIE TIPOLIECCHI B
DJeMeHTBI AJIEKTPOIHEPreTHIECKNX cucteMax: Kypc
3IEKTPOIHEPTETHUCCKHU nekun: yueonoe mocodue / B.A. Ctpoes, O.H.
x cucreM. Ilepexonusie Kysnenos. — M.: MOU, 2013. -120 c.
npoueccel B 99C u ux H3yuenue mamepuanoe 1umepamypHslx
KIaccu(UKaIus UCHOYHUKOB:
[7], 3-19
2 MateMaTidaeckue 21 4 4 4 - - - - - 9 - CamocmosamensbHoe usyuenue
MOJIeNn meopemuyueckozo mamepuana: VI3yienue
AIIEKTPOIHEPTETHYECKO mutepatypsl: 1. 3ye O.H., Ctpoes B.A.
1 CUCTEMBI U €€ MaTtemaTUueCKO€E ONUCAaHUE DIEMEHTOB
2JIEMEHTOB JNEKTPUYECKON CHUCTeMBI. Y4eOHOe mocobue 1o
2.1 MaremaTtnueckue 21 4 4 4 - - - - - 9 - Kkypcy «IlepexoaHbie pexUMbI B AJIEKTPUIECKUX
MOJICITH cuctemax» M.: MOMU, 1983. 2.
AIIEKTPOIHEPIETUUECKO DJIeKTpOMEXaHHYECKHE TTEPEXOIHBIE MTPOLIECCHI
i cucremsl u eé B DJIEKTPOIHEPTETHYECKIX cucTeMax: Kypc
JJIEMEHTOB. nekuuu: yaebHoe nocobue / B.A. Ctpoes, O.H.
XapaKTepUCTUKU Kysnenos. - M.: MOH, 2013. -120 c. 3.

morHocTH DOC

Benukos B.A. [lepexonnsie
JIEKTPOMEXaHUUECKUE NPOIIECCHI B
JJeKTpUYecKuX cuctemax. M.: Briciias mkona,
1985.

H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[5], 45-64




3 Junamudeckas 20 5 CamocmosmenbHoe uzyuenue
ycroiunBocth 99C meopemuueckoz2o manepuana: N3ydenne
3.1 Jlunamuueckas 20 5 JUTEpaTyphl: DIEKTPOMEXaHUYECKUE
ycroituuBocts D3C. HEePEeXOAHbIE MPOLIECCHI B
OmnpeneneHne yciIoBuit JNEKTPO’HEPreTHUECKUX cucTeMax: Kypc
JTMHAMHUYECKOM nexnuu: yueOHoe mocobue / B.A. Ctpoes, O.H.
ycroitunBoctn 33C Kysnenos. — M.: MOH, 2013. -120 c.
Ilodzomoeka k 1adopamopnoit pabome:
W3y4yeHne METOIUYECKUX YKA3aHUN U
BBITIOJTHEHHE TTOATOTOBUTENILHBIX PACUETOB K
nabopaTopHOii pabore .
Iloozomogka pacuemuo-zpaduueckozo
3a0anua: BrinonHeHue pacuéToB
JIMHaAMU4ecKkol yctoitunoctu DIC.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[4], 67-87
4 Pacuer 23 14 CamocmosamensbHoe usyuenue
ANEKTPOMEXAHMIECKUX meopemuyeckozo mamepuana: VI3yienue
MIEPEXOTHBIX JTUTEPATypHl: DICKTPOMEXaHUICCKUE
npoueccos B 29C [IEpPEXO/IHBIE MPOLIECCHI B
4.1 Pacuer 23 14 AJIEKTPOIHEpPTreTHIeCcKuX cuctemax: Kypc
AIEKTPOMEXAHUIECKUX nekun: yueonoe mocodue / B.A. Crpoes, O.H.
MEPEXOTHBIX Kysznenos. — M.: MDU, 2013. -120 c.
nporeccos B 90C Ilodzomoeka K n1adopamopnoil pagome:
W3ydyeHne METOINYECKUX YKA3aHUN U METOAA
pacyéra IEeKTPOMEXaHUYECKUX MEPEXOTHBIX
npoueccos B 90C
Ilod2omoeka pacuemno-zpaguueckozo
3adanua: BrinonHeHue pacuéToB
ANEKTPOMEXAHIMUYECKUX TEPEXOIHBIX MPOIECCOB
299C
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[6], 21-48
5 Cratudeckas 11 5 Camocmoamenshoe usyuenue
ycroituuBocts 29C meopemuueckozo mamepuana: VI3yaenue
5.1 Crarnyeckast 11 5 muTepatypsl: 1. DnexTpoMexaHndeckne

ycroituuBocts D9C.

TIEPEXOTHBIC ITPOILECCHI B




HeobOxoaumbie u
JIOCTaTOYHBIE YCIOBUS
CTaTUYECKOU
ycroitunBoctn 33C

JIEKTPOIHEPreTHIECKX cucteMax: Kypc
nekuuu: yyeOHoe nocobue / B.A. Ctpoes, O.H.
Kysnenos. — M.: MO, 2013. -120 c. 2.
Benukos B.A. [lepexonnbie
NIEKTPOMEXAHNIECKHIE TPOLIECCHI B
3JIEKTpUYECKUX cuctemMax. M.: Bricias mko:na,
1985. 3. Knanos, I1. C. Bonpockt
ycroitunBocTH 3nekTpuueckux cucrem / I1. C.
XKnanos ; Pexn. JI. A. XXykoB . — M. : DHeprus,
1979 . -456 c.

Iloozomogka k 1abopamopmnoit pabome:
N3ydyeHne METOIUYECKUX YKA3aHUU 10
nabopaTopHOit paboTre

H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:

[2], 102-131

OrnpeneneHue ycioBui
CTaTH4ECKON
ycroiyuBoctu 99C

11

6.1

Ornpenenenue ycioBui
CTaTU4ECKON
ycroiuuBoctu 29C

11

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JTUTEepaTypsl: 1. neKTpoMexaHuIecKue
TIEPEXOTHBIE TIPOIIECCHI B
ANEKTPOIHEPTETHYECKUX crcTeMax: Kypc
nekuuu: yuyeOHoe nocobue / B.A. Crpoes, O.H.
Kysnenos. — M.: MOH, 2013. -120 c. 2.
Bennkos B.A. [lepexonnbie
3NEKTPOMEXaHUYECKHE MTPOIIECCHI B
3JIeKTpUYECKUX cucrtemax. M.: Bricias mkona,
1985. 3. Knanos, I1. C. Bonpocsr
ycroitunBocTH 3nekTpuueckux cucrem / I1. C.
Knanos ; Pen. JI. A. XKykoB . — M. : Dueprus,
1979 .- 456 c.

Ilod2omoeka pacuemno-zpaguueckozo
3a0anua: Pacy€T yrioBbIX XapaKTepUCTUK
momHocTH I3C 1 K03(hPUINEHTOB 3amaca.
Iloozomoexa k nabopamopnou padome:
N3yueHne METOUYECKUX YKa3aHUH 110
nabopaTopHOi paboTe U BBIOJHCHNE
MTOATOTOBUTENBHBIX PACUETOB.

H3yuenue mamepuanog numepamypusix
UCHOYUHUKOB:




[1], 31-53

7 VYcnoBus ctatudeckoit 9 Camocmoamenvroe usyuenue
YCTOHYHBOCTH HIPU meopemuueck02o mamepuana: VIsyaenue
ABTOMATHYECKOM nuTepaTypsl: 1. DIeKTpoMeXaHUUECKHe
pETyIHpOBaHNHI MIEPEXOHBIE TIPOLIECCHI B
HanpsDKeHUs Ha EKTPOIHEPTeTHIECKHX cucTeMax: Kypc
3KUMax reHepaTopa nexmun: yaeonoe mocodue / B.A. Ctpoes, O.H.
7.1 YcnoBus craTauecKon 9 Kysnenos. — M.: MOH, 2013. -120 c. 2.
YCTOWYUBOCTH IIPU Benukos B.A. Ilepexonnsie
aBTOMATHYECKOM NIEKTPOMEXAHNIECKHIE TPOLIECCHI B
pETyIHpOBaHNUHI ANIEKTPUUECKHUX cUcTeMax. M.: Bricmas mikona,
HAarpsDKeHUs Ha 1985.
3a)KMMax reHepaTopa H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[3], 12-31
8 [lepexoansie 15 CamocmoamensHoe usyuenue
AIIEKTPOMEXaHUYECKHUE meopemuuecko2o mamepuana: VIsyaenue
TIPOLIECCHI B y37Iax IuTepaTypsl: 1. DIeKTpoMeXaHNIECKHE
Harpyska MIEpEXO0HBIE TIPOLIECCH B
8.1 [epexonneie 15 JNEKTPO3HEPreTHIeCKuX cucremax: Kypc
3JIEKTPOMEXaHUYECKUE nexuuu: yaeOHoe ocobue / B.A. Ctpoes, O.H.
MIPOLIECCHI B y3J1ax Kysnenos. - M.: MOU, 2013. -120 c. 2.
Harpy3KH. Benukos B.A. IlepexonHbie
YcTroiuuBOCTh y371a 3JIEKTPOMEXAHUYECKHE MPOLIECCHI B
Harpy3ku 3JIeKTpUYeCKUX cucrtemax. M.: Bricimas mkoana,
1985.
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[3], 41-53
9 [pakTraeckue 11 CamocmosamensbHnoe usyuenue
KPHUTEPUH meopemuyueckoz0 mamepuana: Vzyaenne
YCTOWYHBOCTH nuTepaTypsl: 1. DIeKTpoMexaHnIecKHe
9.1 [IpaxkTryeckue 11 HepexoAHbIe MPOLIECCH] B
KpPUTEPUH JIEKTPOIHEPreTHIECKX cucteMax: Kype
yCTOHUUBOCTH nekuuu: ygyeOHoe nocobue / B.A. Ctpoes, O.H.

Kysnenos. — M.: MOH, 2013. -120 c. 2.
Bennkos B.A. Ilepexonnbie
3JIEKTPOMEXAHUYECKHUE IIPOLIECCHI B
3JIeKTpUYeCcKuX cucremax. M.: Bricias mkona,

8




1985. 3. XKnanos, I1. C. Bonpocsr
YCTOWYMBOCTH AekTpryeckux cuctem / I1. C.
XKnanos ; Pen. JI. A. XKykoB . — M. : DHeprus,
1979 .- 456 c.

H3yuenue mamepuanos iumepamypHbix
UCHOYHUKOS:

[3], 61-76
10 ACUHXPOHHEIH X0 B 8 2 - - - 6 - CamocmosamensHnoe usyuenue
99C meopemuyeckozo mamepuana: VI3yaenue
10.1 ACUHXPOHHEIH X0 B 8 2 - - - 6 - IuTepaTypsl: 1. DIeKTpOMEXaHNIECKHE
99C. NIEPEXOIHBIE NIPOLIECCHI B
Pecunxponuzanys AJIEKTPOIHEPreTHIECKX cucteMax: Kypc
nekuuu: yuyeOHoe nocobue / B.A. Ctpoes, O.H.
Kysnenos. — M.: MO, 2013. -120 c. 2.
Benunkos B.A. [lepexonnsie
AIIEKTPOMEXAHUYECKHE MPOLIECCHI B
NEKTPUUECKHUX cucTeMax. M.: Beicmas mkona,
1985.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[3], 102-130
11 TexHUUECKHE CIIOCOOBI 10 2 - - - 8 - CamocmosamensbHnoe usyuenue
W CpeJICTBa YIy4IIeHUS meopemuyuecko20 mamepuana: Vzyuenue
YCJIOBUH YCTOMYUBOCTH muTepatypsl: 1. DnekTpoMexaHudeckue
11.1 | TexHudeckue CIOCOOBI 10 2 - - - 8 - MEPEeXOAHbIE MPOIIECCH B
W CpeJICTBA YJIy4IIeHUS AJIEKTPOIHEPreTHIECcKX cucreMax: Kypc
YCIIOBUH YCTOMUNBOCTH nekun: yueobnoe mocodue / B.A. Crpoes, O.H.
Ky3snenos. — M.: MOH, 2013. -120 c. 2.
Benukos B.A. [lepexonnsie
IIEKTPOMEXaHNYECKHIE MPOLIECCHI B
NIEKTPUUECKHX crcTeMax. M.: Bricmas mkona,
1985.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[3], 321-345
Dk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 12 32 0.5 68 335
Hroro 3a cemectp 180.0 32 12 32 0.5 101.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble mepmutbl U Onpedenenus

1.1. OcHOBHBIE TEPMHUHBI U OIIPENEICHUS. DIEMEHTHI JIEKTPOIHEPTETUUECKIX CUCTEM.
[Tepexonubie npouecckl B DOC U uX KiacCupUKaus

OcHOBHbIE TMOHATUS U OMNpPEIEICHUS: SHEpPreTHYecKas CUCTeMa, JJIEKTPOIHEepreThuyecKas
cucrema (93C). Dnementsr IIC. Knaccudukanus pexxumo D9C U 3aaaydl yIpaBICHHUS HMHU.
[Tepexomaubie mporeccel B DOC, ux kiaccuduKays 1Mo BPEeMEHH NMPOTEKaHWs. MaremaThH4ecKoe
OMHUCAaHUE PAIMYHBIX MEPEXOJHBIX MPOLECCOB M 3adaud ympapieHus umu. Crathueckas u
JNMHamuyeckas yctonunBocts D9C..

2. Mamemamuueckue mooenu 3ﬂ€KmD03H€D2€mu’i€CK012 cucmembvl U e€ I1eMEeHMO8

2.1. MaTemaThueckue MOJIEIH 3JIEKTPOIHEPTETHUECKON CUCTEMBI U €€ 3JIEMEHTOB.
Xapaxrepuctuku MomHocta 99C

YpaBHEHHS 3JIEKTPOMATHUTHBIX MEPEXOTHBIX MPOLECCOB B OOMOTKAX CTAaTOpa CHHXPOHHOTO
reHeparopa, ux ocobennoctu. IIpeobpazoBanue Ilapka-I'opeBa. Ynpomenue ypaBuenmii Ilapka-
['opeBa npu aHanu3e FNEKTPOMEXAHUYECKHUX IepexolHbix mnpoueccoB B D9C. duktuBHas J/1C
IPEJICTAaBICHUE TEHeparopa Kak »JJIEMEHTa »JJIEKTPUYECKOM Ienu. YpaBHEHHS CHUHXPOHHOIO
reHepaTopa M €ro BEKTOPHBIE JuarpaMMbl MpH omepexarolleid u orcraromeid ocu d. YpaBHeHUe
AJIEKTPOMAarHUTHOTO MEPEXOJHOr0 Ipouecca B 0OMOTKE BO30YXAEHUS CUHXPOHHOI'O IeHepaTopa.
[Tepexonnas DJIC , ee ¢wusnueckuir cmbici. [IpeoOpasosanue Ilapka-I'opeBa. VYmpomienue
ypaBHenuii [lapka-I'opeBa npu ananmse IIEKTPOMEXaHUUYECKUX MEPEXOAHBIX mpoiieccoB B DOC.
Cunxponnas u ¢uktuHas DJ[C, npeacTaBieHrne TeHepaTopa Kak 3JIeMEeHTa dIEKTPUIECKON IIeTH.
VYpaBHEeHHE MEXaHMYECKOIo ABM)KEHUS POTOpa IeHepaTopa, MOCTOsSHHAas WHEpuuu. MOMEHTHO-
CKOPOCTHasl XapaKTepUCTUKAa TypOHHBI. BblpaxeHus s OIpeneseHus] 3JIEKTPOMAarHUTHOTO
MoMmeHTa reHepartopa. [Ipocreiimas cxema OOC: «reHepaTOop — dJIEKTpolepesaya — IIUHBI
OECKOHEYHOW MOITHOCTHY». BekTopHas nuarpamma. BoelpaskeHus s aKTUBHOW U pPEaKTUBHOM
MOIIIHOCTH Ha HIMHAX TeHepaTropa. XapaKTepUCTUKAa MOIIHOCTH HEPETYJIHPYEMOT0 CHHXPOHHOIO
reeparopa. OOnacTb CyIIECTBOBaHMSA YCTAaHOBUBIIMXCS PEXUMOB M 00J7acTh CTaTHUECKOU
ycroiunBoct npocredmeit I99C. IlpakTuueckuil KpuUTepuil CTaTHYECKOM YCTOWYMBOCTH.
KBa3zunepexonHas xapakTepucTuka MOLIHOCTH . COOTHOIIEHHME MaKCHUMYMOB XapaKTEPHUCTHK
MOIIHOCTH TeHepaTopa Npu M . XapaKTEepUCTHKa MOIIHOCTH TE€HEpaTropa C PperyJnpoBaHHEM
BO30YXJIEHHsI . XapaKTePUCTUKU MOIIHOCTH CIOXKHOW cucteMbl. COOCTBEHHBIE M B3aWMHBIE
IPOBOAMMOCTH, UX OINpeAeNeHUEe NPU UCKIIOYEHUH MAaCCUBHBIX Y3J10B: 1) MeTos mpeoOpa3oBaHUsS
cxeM, 2) MeTOJl eAMHUYHBIX TOKOB, 3) mpsAMoi xoa Metona ['aycca..

3. Junamuueckas yemouuusocms I9C

3.1. Iunamuueckas ycronunBocts DIC. Onpenenenue ycloBUd JUHAMUYECKON YCTOMUNBOCTH
99C

Junamuueckas ycroiunBocTs DIC: onpeleneHne, 3a1adn pacueToB, OCHOBHBIE JTOMYLICHUS.
Crnioco0 muiomianen, ero paccMOTpEeHUE Ha MPUMEPE CXEMbl «CTAHLHUS - IIUHBDY TPU OTKIIOYEHHUH
onHoi nenu nByxuenHoi JISII. Onpenenenne MakcuManbHOTO yria BeleTa potopa. OnpeneneHue
3amaca TMHAMHYECKOW YCTOMYMBOCTH: 1) IO COOTHOIIEHHUIO TUIOMIAI0K BO3MOKHOTO TOPMOYKEHUS U
YCKOpEHHUs. 2) M0 NpeJebHOMY 3HAU€HUIO MOIHOCTH TYpPOMHBI. AHATUTHYECKOE OMpejeeHHe ,
onpejeNieHue JUIsl YacTHOrO cllydas pas3pbiBa CBSI3U C cucteMoil. OmpeneneHue MNpeebHOro
BPEMEHHU OTKIIIOUEHHs Tpex(a3HOro KOPOTKOro 3amblkaHus B mpocteiimeir 33C. Ilpumenenue
crnocoba ImIom@aAed Uis CUCTEMBbl «CTaHIuUs - craHuus». OOnacTe mOpUMeHeHus crocoba
IJIOLIAEN. .
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4. Pacuem snekmpomexanuyeckux nepexoonvix npoyeccos 6 33C

4.1. PacyeTt 351eKTpOMEXaHUYECKUX MEPEXOAHBIX MporeccoB B DIC

OCHOBBI METOJIOB YHCIICHHOTO HHTETPUPOBAHMS HETUHEHHBIX MU PepeHITnaIbHBIX YPaBHCHU.
PaccMmoTpenune mepexoaHbIx mporeccoB B mpocteiiieii 99C npu KOPOTKOM 3aMBIKAHHHM OOIIIETO
Buja. CpaBHUTENIbHAsA OLEHKA TSDKECTH KOPOTKOIO 3aMbIKaHMSI C TOUKHM 3pPEHHUS JUHAMHUYECKOMN
ycTonunBoCcTU. MeTo/] mocne10BaTeIbHbIX HHTEPBAJIOB — OCHOBHBIE JOMYIICHHUS, BHIYUCIUTEIbHAS
cxema. O600ImeHre MeTo1a MociieA0BaTebHBIX HHTEPBAJIOB Ha cinoxHylo ODC. Pacuer meTogom
MOCJIE0BATEIbHBIX UHTEPBAJIOB JUHAMUYECKON yCTOMYMBOCTH CUCTEMBl «CTAHIIMS - HIMHBD» MpPU
ydeTe 3JeKTPOMArHUTHBIX MEPEXOIHBIX MPOIECCOB B OOMOTKE BO3OYXICHHS reHepaTopa. Yder
peneitHoi popcupOBKU BO3OYKICHHUS. .

5. Cmamuueckas ycmouyusocmo I9C

5.1. Cratnueckas ycroiunBocth 99C. HeoOX0auMble U JOCTATOYHBIC YCIIOBHSI CTATHYECKOM
ycroiunBoctu 99C

Crarnueckasi yCTOMYMBOCTB JIJIEKTPOIHEPreTHUECKUX cucrteM. OrpenesneHre yCTOMYUBOCTH
cocrosiHusl paBHOBecus 1o JlsmyHnoBy. Teopema Jlsmynosa. Jluneapuzanus auddepeHnnanbHbIX
YpaBHEHUU MEPEXOIHBIX MPOIECCOB. XapaKTepUCTHUECKOE ypaBHEHHE, ero KopHu. HeoOxoanmbie
Y JOCTATOYHBIE YCIOBHS CTATUYECKON YyCTOMYUBOCTH. .

6. Onpeodenenue ycrosul cmamuyeckou yemouyusocmu I9C

6.1. Onpenenenue ycnoBuii cratuueckon ycronuuoctu 39C

JIBa cmocoba cocTaBieHHsS XapaKTEPUCTUYECKOTO YpaBHEHHUS. YCIOBUS CTaTHYECKOM
YCTOMYMBOCTU MpocTelmeil cuctembl npu nocrosiHeTBe cuHXpoHHOM OJIC. CocraBneHue
JMHEAPU30BAHHBIX YPAaBHEHHUM IMEPEXOJHBIX MPOLECCOB JJII CHUCTEMbl «CTaHUUS - LIUHB) MpHU
yueTe »JJIEKTPOMAarHUTHBIX MEpPEeXOJHBIX IPOLECCOB B OOMOTKE BO30YXAECHUS TeHeparopa.
CocraBieHne XapakTepUCTUYECKOIO YpaBHEHHUS JJIsl paccMaTpuBaeMol cucteMbl. HeoOxonumbie
YCIOBUS YCTOMYMBOCTH. HapymieHne CcTaTu4eckod yCTOMYMBOCTH B BHJAE CHOJI3aHUS U
camoB030yxeHust. Kpurepun ycroitunoctu. Kputepuii I'ypBunia. Heo0xoaumelie 1 J0CTaTOuHBIE
YCIIOBUSI CTATUYECKON YCTOWYMBOCTH CHUCTEMBI NPU PAaBHOM HYIIO JeMIipepHOM Kod(puIMEeHTe.
[TapameTpuueckoe camopackadnBaHue. Bo3MoKHbIE BUIbI HAPYIIEHUS CTATUYECKON yCTOMYHNBOCTH
Y MEpHI 110 UX MPETOTBPALICHUIO. .

7. ¥Ycnosus cmamuyveckou choﬁlmeocmu npu asmomamud4eCKom pecyiupoearnuu HANPAMNCEeHUA
Ha 3dacumax ceiepamopa

7.1. YcnoBus cTaTH4ECKON YCTOMYNBOCTH IPU aBTOMAaTUYECKOM PETYJINPOBAHUN HANIPSKEHUS
Ha 32)KMMax reHeparopa

TpeboBaHMs K pEryJIMpOBAaHUIO BO30YXKAECHUS TI'EHEpaToOpoB dJEKTpocTaHIMH. Pydnoe
peryiupoBaHue BO30YKIEHHUS, €ro BIMSHHE Ha PEXUMHBIE XapaKTePUCTUKH U  YCIOBUS
cratnueckoil ycroitunBoct I9C. IlpuHnunuansHas cxema APB nponopruoHanbHOro 1eHCTBUS.
Crarndeckue XapakTEpUCTHKH: YIJIOBasg XapaKTepUCTHKA MOIMHOCTH W HANPSIKEHHUS TIPH
pasNMYHBIX 3HaueHHsX koddouimenta ycuinenus APB mo oTkioHeHUIO HampsbkeHus. BwiBon
XapaKTePUCTUYECKOTO  YpaBHEHUS  TpocTedmier cucrembl ¢ Oe3biHepnuoHHbIM  APB
MPONOPLIMOHATIBHOTO JIEUCTBUA. YCIIOBHS CTAaTUYECKOM YCTOMYMBOCTU IIPU PAaBHOM HYIIIO
MIOCTOSTHHOW BpeMEHU BO30yauTeNls M paBHOM HyM0 neMidepHoM koddduiuente (ycioBus
OTCYTCTBUS CIIONI3aHUS U caMmopackauumBaHusi). IlpoTuBopeune Mexay CTaTHUYECKOW TOYHOCTHIO
pEryJIMpOBaHUS M CTAaTUYECKOM YCTOMYMBOCTHIO. BiMsHME OTIMYHOW OT HYJS MNOCTOSHHOW
BpeMEHHU BO30yIUTENs Ha YCJIOBHME caMOpacKauMBaHMsA. BiusHue ruOkoil oOpaTHOW CBs3H,
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OXBaTBIBAIOIIECH BO3OYIUTENIb, HAa €ro HHEPUUOHHOCTh. Crocod CHMKEHUS WHEPLUUOHHOCTH
BO3OyauTeNns TMpu OONbIUX Bo3MyIIeHHsX. APB cunbHOro meicTBus. YCIIOBHsS CTaTHUYECKOU
YCTOMYMBOCTU TpocTeiuiel cucremsl npu APB, pearupyromem Ha OTKIOHEHHE HalpsyKEHUS U
MIEPBYIO IPOU3BOAHYIO YIJla pOTOpa Fe€HEepaTopa..

8. H€D€XO0Hbl€ ANeKmpomexanuiecKue npoyeccovl 8 y3iax HazpyskKu

8.1. IlepexoaHbie 2JIEKTPOMEXaHUYECKHUE MTPOIECCHI B y3JIaX Harpy3Ku. Y CTONYMBOCTD y3J1a
Harpy3Kku

[lepexonHble 3NIEKTPOMEXAaHUYECKHE MPOIECCHl B y3/IaxX Harpy3kd. YpaBHEHUE JBIKEHUS U
CXeMa 3aMElIeHUs ACHUHXPOHHOTO JBUTATeNs. XapaKTEPUCTHUKAa MOIIHOCTH ACHUHXPOHHOTO
neurarens. [lpakThyeckuil KpUTEpUN CTATUYECKOM YCTOWYMBOCTH ACHMHXPOHHOIO JBHUIATEJ.
BiusiHue BHEIIHETO CONMPOTHUBICHHUS HA KPUTHYECKOE 3HAUEHHUE CKOJBKEHUS M MaKCUMYyM
XapaKTepUCTUKU MOIIHOCTU. JIaBUHA HaMpsHKEHUS U CPEACTBA €€ MPEeAOTBpaIlleHus. Y CTOWYMBOCTD
y371a Harpy3Ku Ipu OOBIIMX BO3MYIIEHUAX: ITYCK JBUTATENs, pe3KONEpeMEeHHasl Harpy3ka Ha Baiy,
KOPOTKHE 3aMbIKaHUS. .

9. Ipaxmuueckue kpumepuu VCWZOZZHMGOCmM

9.1. IlpakTyecknue KpUTEpUU yCTOMUYMBOCTH

XapakTepuCTUKa PEaKTUBHOM MOIIHOCTM ACHHXPOHHOTO JIBUraTels B 3aBUCUMOCTH OT
HanpspkeHus. [lpakTuueckuil KpuTepuil cTaTU4yeckoill ycroMuuBocTu mpousBogHas oT ID/C mo
HanpspkeHuto Oosblie Hynsl. MccienoBaHue ¢ NMOMOIIBIO 3TOrO KPUTEpHUsl BIUSHUS MONEPEHYHOMN
€MKOCTHOM KOMIIEHCAllUM Ha CTaTUYECKYK0 YCTOMYMBOCTh Yy3/1a Harpy3ku. Crartuueckue
XapaKTEPUCTHKN MOITHOCTH y3JIa Harpy3KH I10 HANPSHKEHUIO, peryaupyromue 3G (eKTsl Harpy3KH.
[IpakTHueckuil KpUTEpUil CTATUYECKOM YCTOMYMBOCTH MPOU3BOAHAS OT Pa3HMUIIBI MOUIHOCTEU
reHepaTopa 1 Harpy3KH 10 HanpsyKEHUIO0 MEHBIIE HYJIS. .

10. Acunxponnuwiii x00 ¢ 22C

10.1. Acuaxponnsii xoa B 99C. Pecunxponuzamms
AcunxpoHHbli X0 B DDC: mpUYMHBI BO3HHKHOBEHHS, BIUSHUE Ha paboOTy reHeparopa u
PEXUMBI CUCTEMBI. Y CJIOBUSI PECHHXPOHU3AIIHH. .

11. Texuuueckue cnocobwi u CDE@CWI@CI VAVHULEHUA VC]ZOBMIZ VCI’I’ZOIZIIMGOCmZ/l

11.1. Texunueckue cnocoObl U CPEACTBA YIAYUIICHUS YCIOBUH YCTOMUNBOCTH

Mepomnpusitus 1o obecneueHuto ycroiunBoctu IDC. MeponpusTis CBsS3aHHBIE CO
CTPOUTEIBCTBOM CETEBBIX 3JIEMEHTOB M MEPOIPHUATHS MO YCTAHOBKE CHCTEM AaBTOMATHYECKOIO
YIIPABJICHHUS. .

3.3. TeMbl IPAKTHYECKUX 3aHATHI
1. Onpenenenue npezaena nepeaaBaeMoil MOITHOCTH JEKTporepeadun 1 K03 HUIIMEHTOB
3araca CTaTUYeCKON YCTOWYMBOCTH MPH YCTAaHOBKE HA TeHEPAaTOPax aBTOMATHYECKUX
PETYJIATOPOB BO30YKJICHHS MTPONOPIIMOHATIBHOTO M CUIIBHOTO JeHCTBUSA. AHAIN3 YTIOBBIX
XapaKTEPUCTHK MOIIHOCTH. AHAIHU3 3aBUCUMOCTH TIPEICTHHOTO 3HAUSHHSI MOIITHOCTH
re’eparopa 1 koa¢uireHTa 3amnaca ot ko3¢ (GUIeHTa MOIIIHOCTH;
2. YCTONYMBOCTB y3J1a HATPY3KH;
3. Crioco0 miommaiei;
4. YCTOWYMBOCTh aCHHXPOHHOI'O JIBUTATENS;
5. Beijaua MHOAUBUAYAIBHBIX PACUETHBIX 3aJJaHUN M 00CYKAEHHUE 3a/1a4, pelllaeMbIX B
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Ka)KJOM ITyHKTE,

6. CoOCTBEHHBIE U B3aUMHbBIE TIPOBOIUMOCTH PACUETHBIX CXeM. MeTo/ eTMHUYHBIX TOKOB.
BekropHas nuarpaMma CHHXpOHHOT'O TeHEpaTopa U MOJIY4YeHUE pAacCueTHBIX (hOpMyIT JUIs
orpezieNieHus: aKTUBHOM MOIIHOCTH;

7. Onpenenenue npeaenbHOro BpeMeHH OTKIroYeHus TpexdazHoro K3;

8. Pacuer nepexonnoro npoiecca B npocteiimeid 99C npu HecumMmeTpruuHbix K3 Metoom
MOCJIEIOBATEIbHBIX HHTEPBAJIOB 0€3 y4eTa M C y4ETOM 3JIEKTPOMAarHUTHBIX MEPEXOTHBIX
MIPOLIECCOB B 0OMOTKE BO30YKIACHHS T€HEPATOpa;

9. Omnpezenenrie MaKCUMabHOTO yria pacxoxaeHus J/]C nByx aneKTpocTaHIUui pu
KayaHUsIX;

10. Pacuet uneanbHOro U AEMCTBUTEIBHOTO IIpEieia ePEIaBacMOil MOLTHOCTH AJIs
SIBHOITOJIFOCHOTO ¥ HESIBHOIIOJIFOCHOT'O T€HEpaTopa;

11. Onpenenenue ycnoBuii craTiueckoil ycroitunoctu npocreiueit 99C nmpu APB
POMOPLUOHAIILHOTO JIEHCTBUS Te€HEepaTopa.

3.4. Tembl 1a60paTOPHBIX padoT
1. Cratuueckas ycroiuuBoctb 93C;
2. Iunamuueckas ycronuuBocts D9C;
3. YcroitunBocTh aCHHXPOHHOM Harpy3ku 90C.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxaeHne TEPMHHOB U ONIPEACTICHUN B 00JIACTH YCTOMYMUBOCTH SHEPTOCUCTEM.

2. OOcyxIeHue BOIPOCOB MAaTEeMaTUYeCKOrO MOJEIMPOBAHUS HSHEProcUCTeMbl U €€
AJIEKMEHTOB

3. OO6cyxaeHre BONPOCOB AMHAMHUECKoN ycTounBocTH DC

4. OOcyxIeHue BOIIPOCOB pacy€Ta dIEKTPOMEXaHUIECKUX MEPEXOAHBIX TporieccoB DC

5.  OO6cyxaeHre BOIMPOCOB cTaTHUeCKoH ycroiunBoctu 20C

6. OOcyxIeHre BOPOCOB pacuéTa yCIOBHIA CTaTUYECKOl ycToitunBoct 39C

7. OO6cyxaeHHne BOIPOCOB CTaTHUECKONW YCTOWYMBOCTH perynupyemoit 923C

8. OOcyxeHHe BOITPOCOB MEPEXOTHBIX MPOIECCOB B y3iax Harpy3ku 29C

9. OO6cyxaeHne BOIPOCOB NMPAKTHUECKUX KPUTEPHEB CTaTUYECKOM ycToitunBocTn 99C

10. OGcyxaeHre BOPOCOB aCHHXPOHHOTO X012 DDC | ero mpeIoTBpalIecHUS.

11. ObcyxneHne BOIPOCOB CIIOCOOOB M CPEICTB OOeCHeueHHs W YIYy4YLIeHHs YCIOBUH
ycrorunBoctu 39C

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OPpMHUPYEMBIX B HUX KOMIIeTEHIIU

3amaHupPOBaHHbIE PE3YJIbTATHI

HOMep pasaciia IMCHUITIINHBL (B COOTBCTCTBHUH

OHCHO‘IHOC CpEaACTBO

Koapl
00y4eHUs IO TUCLIUILINHE cn.3.1) (TN 1 HAUMEHOBAaHUE)
(B COOTBETCTBUH € pazfeioM 1) HHARKATOPOB. 7y | 2]3]4]5]6]7[8]9]10]11
3HaTh:
MaTeMaTHYeCKHEe MOJIETH 3JIEMEHTOB JlaboparopHnas pabota/3amura
99C u MeToabl pacyéra ycIoBUN nabopaTtopHoii paboTsr Nel
yeToitamBocTn I3C Jlaboparopnas pabota/3amura
nabopaTopHoi paboThl No2
W1-3rmic1 + Jlaboparopnas pabota/3amura
nabopaTopHoi padboTsl Ne3
PacuetHo-rpaduueckas
pabota/llpoBepka BBITOTHCHHSI TIEPBOMA
yactu PI'P
TEPMUHBI U OIIPEETICHUS B 00J1aCTU Tectuposanue/IIpodiempr
ycroiunoctu 29C YCTOMUYUBOCTH, CIIOCOOBI U CPEICTBA
YIIYUIIEHUS YCIOBUN YCTOMYMBOCTH
N JT-3mk-1 + + 29C
TectupoBanue/TepMuHbl, NOHATUS U
olpeieeHus
npo6semsl yctounBoctu D9C, JlaboparopHnas pabota/3amura
TEXHUYECKHE CIIOCOOBI M CPeJICTBA nabopaTopHoii paboTsr Nel
o0ecrnieuyeHuns ycJIOBUN YCTOMUNBOCTH
0 WUJ-5mkc1 + + + |+ + |+ TeCTIv/IpOBaHHe/Hp06neMH
YCTOMUUBOCTH, CIIOCOOBI U CPEJICTBA
YIYYIIECHUS YCIOBUH YCTOMYMBOCTH
99C
Ymersb:
COCTaBJIATH cXeMbl 3ametienus 99C u JlaboparopHnas pabota/3amura
OIPE/CIATh MX NapaMeTPhI U pacéTa | J1-3rx 1 + nabopaTopHoit paboTsl Ne2
AIIEKTPOMEXAHUYECKUX TIEPEXOTHBIX JaGoparopas paGora/3ammra
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IIpoueccoB

nabopaTopHoi paboThl Ne3

KonTponbras padbora/V crnoBust
ycroruuBoctr 29C

pacCuUUThIBATh 3JICKTpOM€XElHH‘-ICCKI/Iﬁ
MEePEXOTHBIM MPOLIECC U YCIOBHUS
ycroiuuBoctu 99C

N I-5mk-1

Jlaboparopuas pabota/3amura
nabopaTopHoi paboThr No2

Jlaboparopnas pabota/3amura
nabopaTopHoi paboThl Ne3

PacuerHo-rpaduueckas padora/3amura
PI'P

PacuerHo-Tpaduueckas
pabota/llpoBepka BBIOTHEHHS IEPBOM
yactu PI'P

Kontposbnas padota/V cnoBus
ycrorunBoctu 99C
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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
7 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. 3amuta PI'P (Pacuerno-rpadudeckas pabora)
2. IIposepka BeimosiHeHUs niepBoit yactu PI'P (PacuetHo-rpadudeckas padbora)

DPopma peanmzanuu: KommnerorepHoe 3aanue
1. [Tpo6GseMbl yCTORYMBOCTH, CIIOCOOBI U CPEACTBA YIAYUIIEHUS YCIOBHH ycToiunBoCcTH 2C
(TectupoBanue)
2. Tepmunsl, noHsTus u onpenenenus (TectupoBanue)

Popma peanmzanuu: [TucemenHas padora
1. YcnoBus ycroitunBoctu 39C (KonTponbHas pabora)

Dopma peanuszanuu: YcrHas popma
1. 3amuTa naboparopuoit padotsl Nel (Jlaboparopnas paboTa)
2. 3amuTa adoparopHoit padotsl Ne2 (JlabopartopHnas padbora)
3. 3amura naboparopuoit padotsr Ne3 (Jlaboparopnas paboTa)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Ixzamen (Cemecmp Ne7)

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OneHOYHBIE MaTEpUaIbI 110 TUCIUIIIMHE TPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIE U 3JIeKTPOHHbIE H3IAHUSA

1. Ctpoes, B. A. DnekTpomMexaHHUECKUE NEPEXOTHBIE MPOLIECCH B 3JIEKTPOIHEPTreTUYECKIX
cucreMax. Kypc nekumii : yaebHOoe rmocodue mo Kypcam "DIIeKTpoMeXaHUIECKUE MePEX0THBIE
npoueccsl B 99C", "Ilepexoansie anekTpoMexanuueckue npoueccsl B 99C" o HanpaBiIeHUIO
"DOnexkTposHepreTrka u sMekrporexauka” / B. A. Ctpoes, O. H. Ky3nenos, Ham. uccnes. yu-t
"MOBU" . - M. : U3n-80 MOU, 2013 . — 120 c. - ISBN 978-5-9902974-7-0 .
http://elib.mpei.ru/elib/view.php?id=5688;

2. Benukos, B. A. [lepexoaHble 31€KTpOMEXaHUYECKHUE TPOLIECCHI B DJIEKTPUYECKUX CHCTEMAX :
Y4eOHHK TSI AIIEKTPOIHEPTETHIECKUX CIIeIabHOCTEH By30B / B. A. Benukos . — 3-e u3.,
nepepad. u gon . — M. : Beiciias mkona, 1978 . — 415 c.;

3. Knanos, I1. C. Bormpocs! ycroitunBocTH anektpuueckux cuctem / [1. C. XKnanos ; Pen. JI. A.
XKykoB . — crepeotun . — M. : Anbsinc, 2015 . — 456 c. - ISBN 978-5-91872-101-8 .;

17



4. TlepexoaHble MPOIECCH NEKTPUIESCKUX CUCTEM B MPUMEPAX M MILTIOCTPAIUIX | YdyeOHoe
nocobue jytst BTy30B / H. JI. Auucumosa, u ap. ; Pen. B. A. Benukos . — 2-e u3a., nom . — M.-JI. :
Oueprus, 1967 . — 456 c.;

5. IlepexoiHbIE MPOLIECCHI ANEKTPUUECKUX CUCTEM B MPUMEpaxX U WILTIOCTpalusxX : YuyeOHoe
nocoOue JUIst 3IEKTPOIHEPTeTHIECKUX crielanbHocTel By30B / B. B. Exkos, u ap. ; Pen. B. A.
CrtpoeB . — M. : 3nak, 1996 . — 224 c. - ISBN 5-87789-016-6 : 10000.00 .;

6. 3yeB, O. H. YuebOHoe mocobue no kypcy "[lepexoanbie pe:xKuMbI B JIEKTPUISCKUX cucTeMax '

MareMaTrnyeckoe omrcaHue JIEMEHTOB dJIeKTpudeckoi cuctemsl / D. H. 3yes, B. A. Ctpoes ; Pen.
H. B. JIutkenc ; Mock. sHepr. un-t (MOHN) . — M. : U3n-Bo MOU, 1983 . — 68 c.;

7. B. A. Benukos, A. A. I'nazynos, JI. A. Xyxkos, JI. A. CongaTkuna- "IJIEKTPUIECKUE CUCTEMBI ',
M3natenscTBo: "Bricmas mkomna", Mocksa, 1971 - (439 c.)
https://biblioclub.ru/index.php?page=book&id=450000.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:

1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiicta Linux;

3. SmathStudio;
4. RastrWin.

5.3 UntepHeT-pecypchl, BKiIWYas nNpodeccuoHaJIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 0uM0J1M0TeKa OHIANH" -

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

3. Hayunasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenne
HAUMCHOBAaHHE
VYuebHbIe ayAUTOPUU I'-200, Yyebnas mapTa co CKaMbel, CTOJI IIPeroaBares, CTy,
JUIS IPOBEJICHUS ayIUTOPHUS TprOyHa, MyTbTUMEANIHBIN MPOEKTOP, IKpaH
JICKITHOHHBIX 3aHATHH B J1-400, YueOHas rapra co CKaMbe, CTOJI IIPENOAaBaTeNsl, CTYJI,
TEKYILETO KOHTPOJIA ayIUTOpHUs JIOCKa MEJIO0Basi, KOMIBIOTEPHAs CETh C

BBIX0J0M B MIHTEpHET, KOMIIBIOTEP
MePCOHAIIbHBIN

VY4eOHble ayAUTOPUH

J1-205, YueOHas

napra co CKaMBeﬁ, CTOJI IpCriogaBaTelis, CTYJI,

JUTSL IPOBEICHUS ayuTOpHUs JIOCKa MeJIOBast
NPaKTUYECKUX 3aHITUH, J-207, YuebHas napTa co cKaMbeH, CTOJI MpenojaBaress, CTyI,
KP u KII ayJIuTOpHs JIOCKa MeJIoBast
J1-209, Yuebnas napTa co cKaMbeH, CTOJI MpenojaBaress, CTyI,
ayIUTOPUS JIOCKa MeJIoBast
H-213, Yuebnas napTa co cKaMbei, CTOJI MpenoaBaress, CTyI,
ayIUTOPUS JIOCKa MeJIoBast
VYyeOHble ayAUTOPUHI H-2/15, Yuebnas CTYI, Kad JUId XpaHeHHUs: HUHBEHTaps,
JUTSL TIPOBE/ICHUS naboparopus BEIIAJIKA /IS OJIKbI, Ta00PATOPHBIA CTEH,
71a00paTOPHBIX 3aHATHHA «PexumoB HabOp UHCTPYMEHTOB /ISt
DIIEKTPUYECKHUX MpOo(UIAKTUYECKOTO 00CTYKUBAHUS
CHCTEM» 000py10BaHUs, 3a1aCHbIE KOMILJICKTYIOIIHE

J1s1 000PYIOBAHUS

VYyeOHble ayAUTOPUHI
JUISI IPOBEJICHUS

I'-200, YueOnas
ayJTUTOPUS

rapTa co CKaMbeH, CTOJ IIPenojaBaress, CTyll,
TprOyHa, MyJIbTUMEANIHBIN MPOEKTOP, SKPaH
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MIPOMEKYTOUHOMN
aTTEeCTalluH

J1-400, YucOnas
ayIUuTOpHUs

rapTa co CKaMb€l, CTOJ IPenoJaBaress, CTyl,
JIOCKa MEJO0BAasi, KOMIIBIOTEPHAs CETh C
BBIXOJIOM B IHTEpHET, KOMIBIOTEP
TIEPCOHAIIbHBIN

TTomerenust misa
CaMOCTOSITCIbHOM
paboThI

HTB-302, YntansHbIi
3aJ1 OTheINa
00CITy>)KMBaHUS
y4eOHOMU IUTepaTypoin

CTYJ1, CTOJI TUCbMEHHBIN, KOMIBIOTEPHAS CETh
¢ BbIX0JI0M B IHTEpHET, KOMIIBIOTEP
MepPCOHAJIbHBIN

TTomerenust misa
KOHCYJIbTUPOBAHUS

I'-200, YyebHas

mapTa co CKaMbefI, CTOJI Ip€noaaBaTeiis, CTyII,

ayIUTOpHUS TpuOyHa, MyJTbTUMEIUIHBII IPOEKTOP, SKPaH
J1-400, YueOnas rapTa co CKaMbe, CTOJI MperoaBaTess, CTyJ,
ayIUTOPUS JIOCKa MEJIOBasi, KOMITbIOTEPHAsI CETh C

BBIXOJIOM B IHTEpHET, KOMIBIOTEP
TIEPCOHAIIbHBIN

Ilomentenus niist
XpaHeHUs
o0opynoBaHus U
y4eOHOTO MHBEHTAps

11-2/9, Tlomemienue
yueOHo-
BCIIOMOTaTEIILHOTO
nepconaina kagd. "93C"

Kpecio padoyee, pabodyee MECTO COTPYIHUKA,
cTyn, mkad, mkad A 0K b,
KOMITBIOTEPHAsSI CETh C BBIXOZIOM B MIHTEpHET,
MHOTO(YHKITMOHATHHBIN IICHTD,
KOHJIUIIUOHED, TEICBU30D, KHUTH, YICOHUKH,
TIOCOOWSI, KQHIISIIPCKUH TIPUHAICKHOCTH,
3epKaa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BJIGKTpOMCXaHHIIeCKI/Ie MCPCXOIHBIC IIPOUCCCHI B 3JICKTPOSHCPICTUYICCKUX CUCTCMAX

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Tepmunsl, nonsTus u onpeznenenus (TectupoBanue)
[TpoBepka BeimonHeHHs iepBoit yactu PI'P (PacuetHo-rpaduueckas padbota)
[TpoGaeMbl yCTOMYMBOCTH, CTIOCOOBI M CPEJICTBA YIYUIIEHUS YCIOBUM ycTounBocTr DOC

KM-1
KM-2
KM-3

KM-4
KM-5
KM-6
KM-7
KM-8

(TectupoBanue)

3ammura mabopatopHoit padotel Nel (JIlabopaTopnas paboTa)
Ycnosus ycroitunoctu 33C (KonTponbHas pabora)
3amuta nabopatopHoi padotsl No2 (Jlaboparopnas padota)
3ammra taboparopHoii paboTsr Ne3 (JlaGoparopHast paboTa)
3amuta PI'P (Pacuetno-rpaduueckas padota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paznena

HNunexc
KM:

KM-
1

Pasnen mucouniainHbl
Henens

KM:

5

OCHOBHBIC TCPMHUHBI U
OIpEICTICHUS

11

OCHOBHBIE TEPMUHBI U
ompeneseHus. DIEeMEHThI
AIIEKTPOIHEPTETHUECKUX CHUCTEM.
[Tepexonnbie npoueccel B 93C u
uX Kiaccudukanus

Marematnueckue MOIEIHU
ANEKTPOIHEPreTUUECKON
CHUCTEMBEI U €€ DJIEMEHTOB

2.1

MaremaTuueckue MOJENU
ANEKTPOIHEPrETUYECKOMN
CHCTEMBI U €€ DIIEMEHTOB.
XapakTepUCTUKHA MOIIHOCTH

90C

JnHaMuueckast yCTOM4MBOCTb

90C

3.1

JnHamuyeckass yCTOMYMBOCTD
93C. Onpenenenune ycaoBun
JAHAMUYECKOW YCTOMYMUBOCTH
29C

Pacuer anexTpomMexaHUYECKUX
epexXoHbIX ImporueccoB B 99C

4.1

Pacuer snexkTpoMexaHMUECKUX
nepexoIHbIX nporeccoB B 90C
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Crarnyeckas yctoiunBocts 9C

5.1

CraTuueckasi yCTOMYMBOCTD
93C. Heobxoaumbie 1
JIOCTAaTOYHBIC YCIIOBHS
cTaTM4ecKoy ycrounoct 99C

OnpeneneHue ycaoBHil
cTaTM4ecKkoi ycrounoct 99C

6.1

OnpeneneHue ycaoBHi
cTaTH4ecKoi ycrounoct 99C

VcnoBus cTaTnyeckom
YCTOWUYHBOCTHU IIPU
ABTOMAaTUYECKOM PETyIUPOBAHUM
HaIPSKEHUS Ha 3aKUMaxX
reseparopa

7.1

YcnoBus craTHdecKon
YCTONYMBOCTH MpHU
ABTOMATUYECKOM PETYIUPOBAHUHI
HaIPSDKEHUS Ha 38KUMax
reHeparopa

[Iepexonnbie
3JIEKTPOMEXaHNYECKHE TIPOLIECCHI
B y3J1axX Harpy3ku

8.1

[Tepexoanbie
AIEKTPOMEXAHUUYECKHUE MPOLECCHI
B y3J1aX Harpy3ku. ¥ CTON4MBOCTb
y3J1a Harpy3Ku

IIpakTueckue KpuTepun
YCTONYMBOCTH

9.1

IIpakTueckue KpuTepun
YCTONYMBOCTH

10

AcunxpoHHbIi X0 B 99C

10.1

AcunxponHbIi X0 B 90C.
Pecunxponuzanus

11

TexHuueckue crnocoObl 1
CpEACTBA YIYUILICHUS YCIOBUI
YCTONYUBOCTH

111

TexHUueCcKre COCOObI U
CpEACTBA YIYUILICHUS YCIOBUI
YCTONYUBOCTH

Bec KM, %:

10

10

10

20

10

10

25
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