MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.05

HOEKC OUCYUNIUHDL)

=

PABOYAA ITPOI'PAMMA JUCHUITVINHBI

3JICKTp0MaFHHTHI)Ie U JIEKTPOMEXaHUYECCKUE MMEPEXOAHBIC PO ECCHI
B 3JICKTPOIHEPIreTUICCKUX CUCTEMAX

(HaumeHo8aHUE OUCYUNTUHDBL)

0 HATIPABJICHUIO OATOTOBKH
13.03.02 DnekTpodHEpreTHKa U AIEKTPOTEXHUKA

HaIpaBJICHHOCTH (TIPodHITbh)
OnekTpocHabXkeHue

dopma 00ydeHHsI: OUHAs
I'ox mabopa: 2021

Oo6mas Tpynoemkocts: 7 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpamM

Cemectp 4

dopma KOHTPOJISI | IK3aMeH Hroro
Buj 3ansiTuit
Jlexun 4 4
JlaGopatopHble 4 4
[TpakTHyeckue 8 8
PykoBoIcTBO: KypcoBbIe pabOThI
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 16,35 16,35
CamocTosiTenbHas paboTa 227 227
KoHnTpob 8,65 8,65
Hroro 252 252




Pabouyto mporpamMmy cocTaBuiI(H):

JIOLIEHT, TOIEHT, K.T.H. Ky3nernos B.H.

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuininHbl coctaBiena Ha ocHoBaHnnu @I'OC BO u yyeOHoro miana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DnexTpodHEepreTHKa U JIEKTPOTEXHUKA

Cpok aeiicTBusi padoueii nporpaMMbl IMCHUILTHHBI 10 «31» aBrycra 2026 1.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEeKTPOCHAOKEHHE U DIIEKTPOTEXHUKAY

(mporoxkon 3aceqanus Ne 2 ot «10» centsaops 2020 r.)



1. Ileaib 0CBOEHUA TUCHUIIUHBI

Ilenb ocBOEHMS AUCUUILIMHBI — 1aTh TEOPETUYECKHUE 3HAHUS B 00JIaCTH JIEKTPOMAarHUTHBIX
U JJIEKTPOMEXAHUYECKHUX IIEPEXOJHBIX IPOLECCOB, a TAK)KE IPAKTUYECKUE HABBIKM pacyeTa Iapa-
METPOB PEXKUMOB KOPOTKHMX 3aMbIKaHUM M OOpBIBOB (ha3; OLIEHKH M aHAJIM3a CTaTHYECKOW U JnHa-
MUYECKON YCTOMYUBOCTH B AIEKTPOIHEPIETUUECKUX CUCTEMAX.

2. Mecto nucuuminabl B ctpykrype OIIOITI BO

JIMCIUTITMHBI U TIPAKTUKH, HA OCBOGHUM KOTOPBIX Oa3upyercs JaHHas auciuruinHa. «Teo-
pPETUYECKHE OCHOBBI JIEKTPOTEXHUKUY, «MaremMaTuieckue 3aa4n 3JIEKTPOIHEPTETUKHU U IIIEKTPO-
X03s1icTBaY, «TeXHUKa BEICOKMX HAMPSIKECHUN.

JIMCIUTIIIMHBI U TIPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak

npenuecTyromiee: «CUCTEMBI 3JEKTPOCHAOKEHUST MPOMBIIUIEHHBIX HPEeInpusITHii», «Cuctemsl
3JIEKTPOCHAOKEHUS TOPOAOBY, «DIEKTPOTEXHOIOIMUECKHE YCTAHOBKI.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

®opmupyemble U
KOHTPOJINpYyeMble
KOMIEeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

Nuaukaropsl 1ocTu-
JKEHUS KOMIIeTeH N
(Kol ¥ HAMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

ITK-1 Crocoben
y‘-IaCTBOBaTI) B HpOGK-
TUPOBAHHU CHCTEM
AIEKTPOCHAOKEHUS
00BEKTOB

I1K-1.3 BrImtosiHSAET BBI-
60p oOopynoBaHUS TS
OTJICIbHBIX PA3/IEIOB
MPOEKTA Ha PA3INIHBIX
CTaIUAX MPOEKTUPOBA-
HUS CUCTEM DJICKTPO-
CHaOKeHHST 00BEKTOB

3HaTh: (PU3MYECKHE OCHOBBI AIIEKTpOMAr-
HUTHBIX U DJIEKTPOMEXaHUYECKUX TMEePEX0/I-
HBIX MPOILIECCOB B 3JIEKTPOIHEPrEeTUUECKUX
CHCTEMaX, CUCTEMBI €IMHHUIl U CXEMBI 3aMe-
meHust 29C, TonyueHns U NOpsAIoK pacyé-
Ta MEPEXOIHBIX MPOIIECCOB;

YMeTb: COCTaBIATH CXEMBI 3aMElLICHUS
39C, paccuuThIBaTh MapamMeTphl HIEMEHTOB
U MapaMeTpbl aBapUUHBIX PEKUMOB

Biagers: Meromamum pacudera 3JIEKTpOMar-
HUTHBIX U 2JIEKTPOMEXAHUUYECKUX MEPEXO0J-
HBIX IIPOLIECCOB TP ABAPUNHBIX pexUMax

[TK-3 CnocobeH mpu-
MEHSITb 3HaHUE 0CO-
OEeHHOCTEH XapaKTepH-
CTHK 3JIEMEHTOB DJICK-
TPUYECKHUX CETEMH, CII0-
c000B MPOU3BOJICTBA U
UCTIOJIb30BaHUS dJIeK-
TPUYECKOHN YHEPTUU B
npodeccCuoHaANBHOM
JeSITeTbHOCTH

[IK-3.1 lemoHcTpUpyeT
3HaHUE OCOOEHHOCTEH 1
XapaKTePUCTHK dIIEMEH-
TOB DJIEKTPOIHEPTETHYC-
CKHMX CHUCTEM

3HATh: TEXHOJIOTMH MOJAEIUPOBAHUS DJIEK-
TPUUECKUX DJIEMEHTOB ISl UCCIIEI0BAHUS
Pa3NUYHBIX AEKTPOYU3NIECKHUX MPOLIECCOB

YMmeTh: 00pabdaTeiBaTh, aHATU3UPOBATH U
MIPEJCTABIATH Pe3yIbTaThl U3MEPEHUH, OI1e-
HUBATh JIOCTOBEPHOCTh PEUICHUM, IPUHUMA-
€MBIX I10 UX pe3ybTaTaM

Bnagers: 6a30BbIMU HaBBIKAMU MOJIEITAPO-
BAHMS JIEKTPUUECKHUX JIEMEHTOB JJIsl UC-
CJIEIOBAHMSI PA3JIMYHBIX AJIEKTPOPU3HUIC-
CKHX MPOILIECCOB




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Bun ®opMbI TEKYLIETO
Moayab 4e0- HaumeHoBaHue TeM 3aHATHI KOHTpOJ (HauMme-
Y ¥t . Cemectp | O0beM, .| bamubl | HHTEepakTHB, 4. P (
(paznen) HOii pa- (yueoHoli paGoThI) HOBaHHE OI[EHOYHOI0
00TBI cpeacrsa)
1. Cuctemsr equ- | Jlek. 1.1. I[Ipeamer u copepkaHue TUCIUTIIHHEL. 3 0,5 - -
HUI[ U CXEMBI 3a- HazHnauyeHnue pacueToB KOPOTKUX 3aMbIKaHUN
MeteHuss 993C B DOC. OCHOBHBIE JOMYIIEHUS U PACUETHHIC
YCIIOBUSL.

1.2. Cucrembl eAMHUI — OTHOCUTENbHBIC U
MMEHOBaHHbIE. BBIBO TUIIOBBIX (hOPMYIL.

1.3. CxeMbl 3aMeliieHus — IIpaBuiia COCTaBlie-
Hus. [IpeoOpazoBanue cxem 3aMelIeHHUs.

IIp. Pemenue 3amau mo moayio 1 3 1 - - OreHka penieHus
MPaKTUYECKUX 3a/1a4 U
[MPOBEPKA YCBOCHUS
Marepuaia

Cp. N3yuenune koHCIEKTOB JiekIui. 3yuenne 3 22 - -
TEOPETUYECKOIr0 MaTepuaa 1o yueOHuKam u
y4€OHBIM TOCOOMSM C MMOATOTOBKON OTBETOB
Ha Bonpockl. [1oAroToBKa K MPakTHUECKUM
3aHITHUSIM U J1a00paTOPHBIM paboTam.

2. Ananu3 pexu- |Jlek. 2.1. Anamu3 cummerpuunoro K3 B nenwu, nu- 3 0,5 - -
MOB TpEX(azHOTO TaeMOW HWCTOYHHKOM OECKOHEUHON MOIIHO-

KOPOTKOTO 3aMbI- ctu. Ilomuei Tok K3 u ero cocraBisionue.

KaHus B 90C VYV napusiii Tok K3.

2.2. Pacuer pexumoB K3 ¢ HOMUHaIBHBIM
HarpsbkeHueM Huke | kB.

2.3. Tpéxdaszusie K3 B 1ienu, nuraemoii uc-
TOYHMKOM KOHEYHOU MOIIHOCTH. [lapameTpsl
CHHXPOHHOI'O T€HEpaTopa MpH Pa3HbIX PEXKHU-
Max K3. YcranoBuBmmiics u cBepxmepexo-




Bun @®opMbI TEKYLIETO
Moayab ytjeﬁ- HanMeHOBanlile TeM 3aHATHIA Cemecrp | O6bem, . Bawier | Hurepaktus, u. KOHTPO.JIs (HauMe-
(paznen) HOii pa- (yueoHoli paGoThI) HOBaHHE OI[EHOYHOI'0
00TBI cpeacrsa)
HbIN pexxuMm K3.
2.4. Bnuaanue APB renepaTopoB Ha peKHMBI
K3.
IIp. Pemenue 3ana4 no moayito 2 3 1 - - Onenka pemeHus
MPAKTUYECKHX 33/1a4 U
MIPOBEPKa YCBOCHUS
MaTepuaa
JIa0. JlaboparopHuas padota Ne 1 3 2 - - Omnpoc Ha naboparop-
HBIX 3aHATUAX 10
TEOPETUYECKOMY Ma-
Tepuay.
Brimonnenue u 3amm-
Ta 1a00paTOPHBIX pa-
60T
Cp. N3yuenne koHcnekToB Jekiuid. 3yduenue 3 32 - -
TEOPETUYECKOIr0 MaTepuasa 1o yueOHuKam u
y4€OHBIM TOCOOMSIM C NMOATOTOBKON OTBETOB
Ha Bonpockl. [1oAroToBKa K MPakTHUECKUM
3aHATHUSM U JTa0OPATOPHBIM padOTaM.
3. Ilpaktnueckue |Jlek. 3.1. Meron pacd€THBIX KpUBBIX. JlomymieHus 3 0,5 - -
METOIBI pacueTa U TIOPSJIOK pacuéra.
[PE)KUMOB TPEX- 3.2. Boibop oOopynoBaHHUs 1O CTOWKOCTH K
(dhaznoro K3 tokam K3.
3.3 IlpakTtuyeckue MeTobl pacuéra Tpexgasz-
HbIX K3 Ha cropone Huxe 1 kB.
Ip. Pemenue 3anau mo moxyio 3 3 1 - - OrneHka peieHus

MPAKTUYCCKUX 3a1a4 U

[TPOBEpPKA YCBOEHUS




TCOPCTUICCKOTO MAaTCpHradJia 1o y‘le6HI/IKaM )4

Bun @®opMbI TEKYLIETO
Moayab y'jeﬁ- HanMeHOBamile TeM 3aHATHIA Cemecrp | O6bem, . Bawier | Hurepaktus, u. KOHTPO.JIs (HauMe-
(paznen) HOii pa- (yueoHoli paGoThI) HOBaHHE OI[EHOYHOI'0
00TBI cpeacrsa)
MaTepHaa
Cp. N3yuenne KOHCIIEKTOB JieKuid. M3ydueHue 3 25 - -
TEOPETUYECKOT0 MaTepHasa 1o yaieOHuKam u
y4eOHBIM MTOCOOHSM C MOATOTOBKOW OTBETOB
Ha BOnpockl. [1oAroToBKa K MPaKTHYECKUM
3aHATUSAM U JJaOOPATOPHBIM pabOTaM.
4. Ananu3 Jlek. 4.1 Buabsl HeCUMMETpPUYHBIX aBapuil. Meton 3 0,5 - -
HECUMMETPUYHBIX CUMMETPUYHBIX COCTABIIAIOIINX ISl aHATH3a
KOPOTKHUX 3aMbl- HKS3.
KaHUI 4.2. CxeMmbl pa3IMYHBIX IOCIEAOBATEIIBHO-
CTEl W MpaBUJIa UX TTOCTPOCHUSI.
4.3. IIpaBuiao >KBUBAJIEHTHOCTH MPSIMOI Mo-
cnenoBatensHOCTH. CpaBHeHue TsokecTr K3.
4.4. BekTOpHbIE TUarpaMMbl U KOMIUIEKCHBIE
cXeMblI 3amernieHus s ciaydaes HK3.
Ip. Pemenue 3ama4 no moayio 4 3 2 - - OneHka pereHus
MPAaKTUYECKUX 33124 U
[IPOBEPKA YCBOCHHUS
MaTepuaa
JIa6. JIaGoparopnas pabota Ne 2 3 2 - - Omnpoc Ha nabopatop-
HBIX 3aHATHSAX 10
TEOPETUYECKOMY Ma-
Tepuay.
Brimonnenue u 3anu-
Ta 1a00paTOPHBIX pa-
60T
Cp. N3ydyeHne koHCNEKTOB Jiekuuid. M3yuenue 3 25 - -




Moayab
(pa3aea)

Bun
yueo-
HOI1 pa-
00ThBI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, 4.

@®opMbI TEKYLIETO
KOHTPOJIs (HauMe-
HOBaHME OL[CHOYHOI0
cpeacrsa)

y4eOHBIM ITOCOOUSM C MOATOTOBKOW OTBETOB
Ha BoNpockl. [IoAroTOBKa K IPAKTUYECKUM
3aHITHUSIM U J1a00paTOPHBIM paboTam.

5. IlpakTrueckue
METO/IbI pacyeTa
HECHUMMETPUYHBIX
K3

Jlex.

5.1. MeTon pacueTHBIX KpPUBBIX AJSl CIydas
HK3. Yaapusiit Tok HK3. HK3 B cetsix nuxe
1000 B. IlepexoaHblil mpouecc B Harpyskax
pu HecuMMeETpUIHBIX K3.
5.2. Meton pacuera MpPOCTOrO 3aMbIKAHMS.
KoMIleHCHpOBaHHBIE CETH.

0,5

Pemenue 3agau nmo moayinto 5

O1ieHKa peleHus
MPaKTUYECKUX 3a/1a4y U
[IPOBEPKA YCBOCHUS
Marepuaia

N3yuenune KoHCIEKTOB JIeKUMM. M3yuenue
TEOPETHUECKOr0 MaTeprala o ydeOHuKaM 1
yu4eOHBIM MTOCOOUSIM C MOATOTOBKOW OTBETOB
Ha BONpockl. [IoArOTOBKA K MPaKTUYECKUM
3aHATHIM U J1a00paTOPHBIM paboTam.

25

6. AHanu3 u pac-
YET MPOIOJIBHON
HECUMMETPUU U
CJIO’KHBIX aBapuil

JIek.

6.1. OOpwiBBI (a3 M METOABl UX pacyeTa.
KomIuiekcHble CXEeMBI 3aMEIEHUsI U BEKTOp-
HBIE JMarpamMMbl Ipu 0OphIBaXx.

6.2. Crio>xHbIE BU/IBI aBapuil — aHajJIu3 U pac-
YEr.

6.3. IlporpammHOe oOecrieueHre sl aHaInu3a
nepexoHbIX npoueccos B 90C.

0,5

IIp.

Pemrenue 3apau no moaynio 6

Onenka pemeHus
MPAaKTUYECKUX 3a/1a4 U

[TPOBEpPKA YCBOEHUS




Ir3a CTaTUYECKOMN
YCTOMYUBOCTH
D0C

yn. Kpurepunm craTH4ecKol yCTOMYHMBOCTH
(CY). Uneansubiit mpenen momHoctu. I[pe-
nenbHbI yroa CY.

8.2. Buusuue »sddexta SIBHOMOIOCHOCTH
cunxpoHHoit wmamuHbl Ha CVY. BexTtopHas
JiarpaMma, yriioBble XapaKTepUCTHKH SIBHO-

Bun @®opMbI TEKYLIETO
Moayab ytjeﬁ- HanMeHOBaHILIe TeM 3aHATHIA Cemecrp | O6bem, . Bawier | Hurepaktus, u. KOHTPOJIA (HauMe-
(paznen) HOii pa- (yueoHoli paGoThI) HOBaHHE OI[EHOYHOI'0
00TBI cpeacrsa)
MaTepHaa
Cp. N3yuenne KOHCIIEKTOB JieKuid. M3ydueHue 3 25 - -
TEOPETUYECKOTr0 MaTepuasa 1o yueOHuKam u
y4eOHBIM MTOCOOHSM C MOATOTOBKOW OTBETOB
Ha BOnpockl. [1oAroToBKa K MPaKTHYECKUM
3aHATUSAM U JJaOOPATOPHBIM pabOTaM.
7. O6nue mousa- | Jlek. 7.1. O6mme noHsTHs 00 ycToiunBoct I9C. 3 0,25 - -
Tus 00 ycToiun- 7.2. OCHOBHBIE JAONYUIEHUS U PaCUYETHBIC
BocTH DOC YCIIOBUSI.
7.3. 3amac cratuueckoil ycroiunoctu (CVY)
1 UX HOpMBbL. HazHaueHue pacdyeToB ycToNYH-
BocTH DOC.
Ip. Pemenwue 3amaq mo Mosyito 7 3 0,5 - - Orenka pemeHust
MPAKTUYECKUX 3a7a4 U
MPOBEPKA YCBOCHHUSI
MaTepuaa
Cp. N3ydeHne koHCneKTOB Jiekuuid. M3ydenune 3 18 - -
TEOPETUYECKOIr0 MaTepuasa 1o yueOHuKam u
y4€OHBIM TOCOOMSM C MMOATOTOBKON OTBETOB
Ha Bonpockl. [1oAroToBKa K MPakTHUECKUM
3aHSATHSIM U JJA0OPATOPHBIM padOTaM.
8. Meroas! ana- | Jlek. 8.1. BexTtopHass nmarpaMma sJIeKTponepena- 3 0,25 - -




Bun @®opMbI TEKYLIETO

Moayab yueo- HaumeHoBaHue TeM 3aHATHI KOHTPOJIs (HauMe-
N . Cemectp | O0beMm, 4.| banabl | UHTEpakTHB, 4.
(paznen) HOii pa- (yueoHoli paGoThI) HOBaHHE OI[EHOYHOI'0
00TBI cpeacrsa)

MOJIFOCHOTO TeHEPaTopa.
8.3. Buasl u Bausaue APB cuHXpoHHOrO Te-
Heparopa Ha CVY. BexTopHble aMarpamMmbl
pEeXHUMa PETyIUPOBAHUS BO3OYKICHHUS.

Ip. Pemenwue 3ama4 mo moyito 8 3 0,5 - - Ornenka pemeHus
MPAKTUYECKHX 3a7a4 U
MIPOBEPKA YCBOCHUS
MaTepuasa

Cp. N3ydyeHne koHCNIEKTOB Jiekuuid. M3yuenune 3 18 - -
TEOPETUYECKOr0 MaTepuaia 1o yueOHuKam u
y4€OHBIM TOCOOMSM C MOATOTOBKOW OTBETOB
Ha Bonpockl. [1oAroToBKa K MpakTHUECKUM
3aHITHUSIM U J1a00paTOPHBIM paboTam.

9. Meroasl ana- | Jlek. 9.1. Jlunamuueckass ycroiuuBocth (HY) 3 0,25 - -
MU3a THHAMAYC- JIEKTPOCTAHIINM, padOTaroMe Ha IIHHBI

CKOI yCTOWYHMBO- OeckoHeyHOM MoOIHOCTU. OTKIIOUEHUE LENU

ctit DOC u eé nByxuenHow auHuu. [IpaBuso mmomanei. 3a-

SIIEMEHTOB mac J1Y.

9.2. Cxemsbl 3aMellleHus IPU KOPOTKOM 3aMbl-
KaHWU. ABapuiHBIE YIJIOBBIE XapaKTEPHUCTHU-
ku. [IpenenbHblil yroa OTKIFOUEHHS aBapyH.
9.3. JluHamuueckas YCTOMYHMBOCTH Y3JIOB
Harpy3ku. Ilyck CJ] u AJl. HaGpoc Harpysku
Ha CJl u AJl. Camozanyck AJl u CJI.

IIp. Pemenue 3agad mo moynto 9 3 1 - - O1nieHKa peneHus
[IPAKTUYECKUX 3a7a4 U
MIPOBEPKa YCBOEHUS
MaTepuaia




Moayab
(pa3aea)

Bun
yueo-
HOI1 pa-
00ThBI

HaunmeHnoBanue TeM 3aHATHH
(yueoHoli paGoThI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, 4.

@®opMbI TEKYLIETO
KOHTPOJIs (HauMe-
HOBaHME OL[CHOYHOI0
cpeacrsa)

N3yuenne KOHCIIEKTOB JieKui. M3yyenue
TEOPETUYECKOI0 MaTepuaa 1o yueOHUKaM 1
y4€OHBIM TOCOOMSM C MOATOTOBKOW OTBETOB
Ha BoNpockl. [IoAroToBKa K IPaKTUYECKUM
3aHTHUSIM U J1a00paTOPHBIM paboTam.

18

10. Metoxbl co-
XPAHEHUS yCTOM-
UHUBOCTH CJIOKHBIX

D0C

Jlex.

10.1. CpencrtBa MOBBILIEHUS YCTOMYHMBOCTH
99C. AIIB nunuii. APB u ¢opcupoBka Bo3-
OyxaeHus reHepaTopoB. PerymupoBanue
MOIIIHOCTU TypOuH. CUCTEMHAsi aBTOMATHUKA —
OTKJIIOYEHHE YacCTH TeHEPaTOPOB, dJIEKTpUYe-
CKO€ TOPMO’KEHHE, YaCTOTHAsl pasrpy3ka, Je-
JICHUE CHCTEMBI.

10.2. CucteMHble aBapuu U UX IMOCIEICTBUS.
JlaBuHHBIE TpOLIECCHI — MEPBI MPEAOTBPAILLEe-
HUS U JTHKBUJALNS ITOCIIEICTBHIA.

0,25

[ToaroToBKa K UTOrOBOMY TECTHPOBAHHIO
(9K3aMeny)

19

KoHnTponb

8,65

ITA

Craua ’K3aMeHa

0,35

Hroro:

252




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jljig OLIeHKU 3HAHUWI, YMEHHS U YpOBHS MpodeccHOHATbHBIX KOMIETEHIIMH, mpuodpeTae-
MBIX BBIITYCKHHUKOM B MPOIECCE U3YUCHUS TUCHUTLIIUHBI « JEKTPOMATHUTHBIE U JIEKTPOMEXaHUYe-
CKHE IEPEeXOJHbIC MPOLECCHl B AJIEKTPOIHEPreTHUECKUX CUCTEMax», HCIOJIb3YIOTCS CIEAYIOIIne
00pa3oBaTesibHbIE TEXHOIOTUH:

- IEKLUH C UCTIOIb30BaHHUEM MYJIbTUMEIUNHOTO 000PYI0BAHNUS;

- MPAKTUYECKUE 3aHATUS C YCTHBIM OIPOCOM CTYJEHTOB M 3aKpPEIUIEHHEM TEOPETHYECKOIO
MaTepuana;

- 1abOpaTOpHBIE 3aHATHUS, KOTOPbIE TO3BOJIAIOT IPHOOPECTH MPAKTHUECKUE 3HAHKS M HABbI-
KM pabOThl C HOPMAaTUBHOM, METOAMYECKOM, HAYYHO-TEXHUYECKON U CITPABOYHOM JIMTEPATypO;

- UHJIUBUIyaJIbHBIC U TPYIIOBbIE KOHCYJIbTAIUU O TEOPETUUECKUM U IPAKTUYECKU BOMPO-
caMm Kypca;

- BBIIIOJIHEHUE KYpCOBOW pabOThI;

- IPOBEIEHNE CEMHUHApPA C LTI (HOPMUPOBAHUS U Pa3BUTHUS MTPO(eCcCHOHANBHBIX HABBIKOB,
00yJaromuxcs;

- IPOBEACHHUE PA3NUYHBIX (POPM CaMOCTOSTENBHON PabOThl, KOTOpask BKIIIOYAET MOJATOTOBKY
K JICKIIAOHHBIM U TTPAKTUYECKUM 3aHSATHUSM.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO IH CLHHIJIMHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMHTHCA: C COJAEpKaHHEeM pabodeil mporpamMmbl
JUCLUIUIMHBL, C LEJSMU U 33a4aMU JUCLMILIMHBL, €€ CBSI3MU C IPYTMMH AUCLUIIIIMHAMU 00pa30-
BaTEJIbHON IPOrpaMMBbl, METOJUYECKIMH pa3padOTKaMHU MO TAHHOW JUCIHILTHHE.

6.2. Meronndeckne yka3aHus O MOJTOTOBKE K JICKIIHOHHBIM 3aHSITHSIM.

B xone nekuuit paccMaTpuBarOTCs OCHOBHBIE MOHSTHS TEM, CBA3aHHBIE C HUMHU TEOpETHUYE-
CKHE€ U MPAKTUYECKHE BONPOCHI, JAIOTCS PEKOMEHJALUU ISl CAMOCTOSITEIbHOM paboThl M MOJATrO-
TOBKE K MPAaKTUYECKUM 3aHATUAM. [loaTOMYy M3yueHue AMCHUILUIMHBI TpeOyeT CUCTEMAaTUYEeCKOTro U
MOCJIEZI0BATEIbHOIO HAKOIUIEHUS 3HAaHUH, CIIEI0BAaTENIbHO, NMPOIYCKU OTIEJIBHBIX TEM HE MO3BOJIf-
IOT TITyOOKO ocBOUTh mpenMmet. [lepesn odepenHoii nekuueit HEOOXOIUMO MPOCMOTPETH/TIOBTOPHUTH
MaTepuaibl mpenpinymen jgexuuu. [Ipu 3aTpyAHeHHsIX B BOCHPUATHU MaTepuana cienyeT oOpa-
TUTHCSI K OCHOBHBIM JIUTEPATYPHBIM UCTOYHUKAM.

6.3. Meronnveckne yka3aHus MO MOJITOTOBKE K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSIM.

B xonme mpakTudeckux M 1aOOpaTOPHBIX 3aHATHH YTIyOJSIOTCS M 3aKPeIUISIOTCS 3HAHUS
00y4aromuxcs Mo psily pacCMOTPEHHBIX Ha JIEKIMIX BONPOCOB. [Ipu MOAroToBKe K MpakTUYECKUM
U J1JaOOPaTOPHBIM 3aHATUAM O0YyUarOIIUICS JTOJIKEH:

— U3Yy4UTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3YYHUTh MaTepUaIIbl JICKIIUH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMoil TeMe;

— BBINIOJIHUTH JJOMAIIIHEE 33JJaHUE, PEKOMEHJJOBAHHOE NPENOIaBATENEM NIPU U3YUYEHUH KaXkK-
IO TEMBEI 3aHSITHUS,

— MOATOTOBUTH OJIAHK OTYETA 10 TabOpaTOPHOI padoTe.

6.4. CamocTosiTenbHas paboTa BKIIOYAeT B ceOsl BBHIIOJHEHUE Pa3IMYHOTO pojia 3aJaHuil 1
CaMOCTOSITENIbHOE M3yYeHHE TEOPETHUECKOro mMarepHajia Mo y4eOHHMKaM M yuyeOHbIM MocoOusM ¢
MOATOTOBKOM K MPAKTUUECKUM 3aHATHSAM. KOHTPOIh caMOCTOSTENIbHON pabOThl O0yJarOIIMXCS Hal
NpOrpaMMOil Kypca OCYIIECTBIISIETCS B X0/I€ MPAKTUYECKUX 3aHATHI (YCTHBIH ONpPOC, pEIIeHHe 3a-
Jad, myOIMYHOE BBICTYIIJIEHUE C JOKJIAIOM 10 BBIOPAHHOM TeMe, TECTUPOBAHUE).



7. OueHOYHbIE CpeIcTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumeHnoBanue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA

6 [K-1 (ITK-1.3) JIaGoparopusbie paboTsl 1-5
3amauu 111 KOHTPOJIBHBIX PabOT 1O Te-
maMm 1-5
BrinonHenue xypcoBoi paboThl
Tecrosblie 3aganus Ne 1-500
Bomnpocsr qis ax3amena Ne 1-60

6 [K-3 (I1K-3.1) JIaGoparopusbie paboTsl 1-5

3amaun U1t KOHTPOJIBHBIX padoT 110 Te-
MaM 1-5

BeImnonHeHue KypcoBoii paboThI
Tecrosslie 3aganus Ne 1-500

Bonpocsr mis sx3amena Ne 1-60

7.2. TunoBbIe 3a1aHUsI HJIM WHBbIE MAaTePHUAJIbl, HEOOXOANMBIE 1JIsl TEKYIIEro KOHTPOJIs
7.2.1. JlabopaTopHble 3aHATHSI
Kparkoe onucanue u perjiaMeHT BbITIOJTHEHHS

JlaboparopHas pabota Ne 1. Pacuer Tpexdasznoro K3 na ctopone nuke 1000 B (B nenu, nu-
TaeMOW NCTOYHUKOM OECKOHEYHOW MOIIHOCTH).

JIaGoparopHas pabora Ne 2. Pacuer tpex¢aznoro K3 B nenu, nurtaeMoil HCTOUHUKOM KO-
He4yHoM MolHocTu. Pacuer Tpexdaznoro K3 B cinoxnoil cxeme 99C. MeToj pacueTHBIX KPUBBIX.

JIaGoparophas padora Ne 3. Pacuer HecumMmeTpuuHbIX aBapuii B 99C, nmUTaeMON HCTOYHU-
KOM KOHEYHONM MOIIHOCTH. MeToJ CHUMMETPUYHBIX COCTaBILrOIMX. [locTpoeHHne KOMIUIEKCHON
cxemsl 3amerieHuss HK3 u o6priBoB.

JlabopaTtopHas padota Ne 4. MoaenupoBaHue U aHaIN3 MEPEXOIHBIX TPOIIECCOB IS Cydas
tpexdasznoro K3 Ha cropone ke 1000 B.

JlabopaTtopHas padota Ne 5. MoaenupoBaHue U aHaIu3 MEPEXOAHBIX MPOILIECCOB JIJIS CIydast
HecuMmMeTpuuHbIX K3 B D3C. [Toctpoenue BekropHbix auarpamm HK3 u oOpbIBOB.

Kpurepun onenkn:
- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYAEHTY, €CIIM CTYJCHT BBIMOJHWI U 3alUTUI JIabopa-
TOPHYIO padoTy;
- OLIGHKA «HE 3a4TEHO» - €CIIM CTY/ECHT HE BBIIOJIHWII U HE 3allIUTUII Ja00opaTopHyIo padoTy.
7.2.2. Onpoc Ha 1a00PATOPHBIX 3AHATHAX N0 TEOPETHYECKOMY MaTepUaTy
KoHTpoJibHbIE BONIPOCHI:
1.1. Kak npuBecTH K 0a3MCHOM CTYIIEHH COMPOTUBJICHUE MUTAIOICH ceTh?
1.2. Kak npuBecty kK 0a3MCHOW CTYNIEHH CONPOTUBIICHUS JINHUH?

1.3. Kak paccuuTaTh npuBeIeHHOE K 0a3UCHOM CTYIEHU PEAKTHBHOE COMPOTHUBIICHUE
Tpanchopmaropa?



1.4.

1.5.
1.6.

1.7.
2.1.
2.2.
2.3.
2.4.
2.5.
2.6.
2.7.
2.8.
3.1.
3.2.

3.3.
3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

4.1.
4.2.
4.3.
4.4,
4.5.
4.6.
5.1

5.2.

Kak paccunrtats npuBeneHHOE K 0a3UCHOI CTYMEHH aKTUBHOE CONPOTHUBIICHUE
Tparcdopmaropa?

Kaxkwue r5emMeHThI aBapuiftHOM 11eN1 ONPEEsAoT, B OCHOBHOM, BeJIMUMHY Toka K37
OnwumuTe NOopsAA0K BHIBOAA THIOBBIX (GopMyI1 st pacuera TokoB K3 Ha cTopone Hike
1000B.

[TpuBeaute anroput™m pacuera Tpexdasznbix TokoB K3 Ha cropone Hike 1000B.

Caepxnepexoublii Tok K3 — uro 310 Takoe? Kakumu napamerpamu oH
onpezaensercs?

ITepexonnbiii Tok K3 — 4to 310 Takoe? Kakumu napamerpamu oH
onpezaensercs?

VYcranoBuBiuiicsa Tok K3 — uro ato Takoe? Kakumu napamerpamu oH
omnpezaensercs?

Kakue macropTHbie mapaMeTphbl OMMCHIBAIOT CUHXPOHHBIN TeHepaTop?
[Touemy renepatop 3aMemniaeTcsi CONPOTHUBICHUEM IO MPOAOIbHON ocu?
Kak Bmusier APB reneparopa Ha xapakTep nepexoaHoro mpoiecca npu K3?
Kak m3mensiercs Ink=f(T) no mepe ynanenue Touku K3. ot ucrounnka
MATaHUs?

Jaiite onpenenenue ynapaomy Toky K3, oT kakux mapamMeTpoB CXeMbl OH 3aBUCUT?

B yem cyTh MeTOAa cUMMeETpHUHBIX cocTaBisitoux? Kakoii mopsiok uepenoBanue ¢as
B CHCTEMax MPsIMOil, 0OpaTHOM U HYJIEBOM MOCIIEI0BATEILHOCTEN?

Kaxk 1o u3BeCTHBIM CHMMETPUYHBIM COCTABJISIOMKM (a3bl "A" OCTPOUTH BEKTOPHBIE
JTUarpaMMbl TOKOB M HampsbkeHUs Bo Beex (azax mpu HK3?

Kak ctposites cxembl IpsiMOi, 00paTHOI U HyNeBoi nocienoBaTensHoctei mpu HK3?
Kaknmu mapamerpamu 3aMeIiaroTcsi TeHepaTop JUIsl CXeM Pa3InyHbIX
MOCJIEI0BATEIbHOCTEMN?

Kak 3amematorcsa napamerps! auHui (BJI u KJI) nns cxem pasnuyuHbix
MOCJIEI0BATEIbHOCTEMN?

Kaknmu nmapamerpamu 3aMenieHbl IByX0OMOTOUYHBIE TpaHC(HOPMATOPHI B CXeMax
HYJIEBOU MOCJIEI0BATEILHOCTH B 3aBUCUMOCTH OT Touku K3. [Touemy?

Kaxk oka3piBaeT BIUSIHUE Ha CXEMY HYJEBOM MOCIJIEI0BATEILHOCTH aBTOTpaHchopmaTop,
TPexX0OMOTOUHBIH TpaHchopMmaTop? YKaKUTE Ha CXEME.

[IpaBu0 SKBUBAJIEHTHOCTH MIPSIMOM MOCTIEA0BATEIbHOCTU. UTO Takoe «100aBOYHOE
conpotuieHue»? Yro xapakrepusyet koddpdumrent m(n)?

[TpaBuiiO SKBUBAJIEHTHOCTH TOKA MPSMOM MOCIEIOBATEIBHOCTH. Y KAKUTE PACUECTHBIC

bopMyIbI.

Kak u3mensiercss Bo BpemeHnu ciararomue Toka K3 npu nurtannu aBapuiiHON cXeMbl
WCTOYHUKOM OE€CKOHEYHONH MOIIHOCTH?

Kaxkue snemeHThl aBapuiiHOM LIENU OMPEIEAI0T B OCHOBHOM BelnnunHy Toka K3 Ha
cropone Huxke 1000 B?

AMIUIMTYIHOE, MTHOBEHHOE U JielicTBytomue Toku K3. [laiite onpenenenus.

UeM oTiyaroTcst pacu€THBIE YCIOBUS OT IONMYIIEHUM npu aHanu3e aBapuii B COC?
Yem 00yCIIOBICHO 3aTyXaHUE EPUOANUECKOI cocTaBisromel Toka K3 Bo Bpemenn
(TerioBoii criaj Toka)?

OnuimuTe NOHATHE "UCTOYHUK OECKOHEYHON MOIIIHOCTH (HEU3MEHHOTO MMUTAaHMS)".

OcHoBHBIE BUBI HECHMMETPUYHBIX HAPYIICHUI HOPMAaTbHOU paboThl U 0COOEHHOCTH
ux pacyera?

Otnnuus pacueroB HecumMeTpuuHoro K3 B cetu Hanpsbxkennem Boiie 1000 B ot
HecumMmerpuuHoro K3 B cetn Hanpsixenuem Huxe 1000 B?



5.3. Kak 1mo u3BeCTHBIM CUMMETPHUYHBIM COCTABJISIONTUM (ha3bl "A'" MOCTPOUTH BEKTOPHBIS
JTUarpamMMbl TOKOB M HampsikeHus Bo Beex (azax mpu HK3?

5.4. Kak BnuseT pexuM HeHTpaiu 1ByXOOMOTOUYHBIX TPaHC(HOPMATOPOB HA COMTPOTUBICHUS
CXEMBI HYJIEBOM MOCIeA0BaTEIbHOCTU?

5.5. Toxku npocteix K3. B uém omacrocTh TokoB npoctbix K3? [lopsmok pacuera u MeTOabI
OTpaHUYCHUSI.

5.6. IIpomonpHas HecummeTpusi. Kak e€ MOIenupyoT U pacCUUTHIBAIOT?

5.7. TloueMy compoTHBIICHHE JIMHUH AJICKTpONepeadu JIsl TOKA HYJICBOK
MOCIIe0BATEIHHOCTH O0bliIe, YeM s IpsaMoi? UTo oka3bIBaeT BIMSHUE HA HETO?

5.8. Kak BiusroT aBTOTpaHCc(HOpPMATOPHI HA CYMMapHOE CONIPOTUBIICHHE CXEMbI HYJICBOM
MOCIIEI0BATEILHOCTH?

Kpurepum ouenku:

- OLICHKA «3a4TEHO» BBICTABJISCTCS CTYIEHTY, €CJIM CTYACHT OTBETHJI OOJIBIIIE YeM Ha TMOJIO-
BHUHY KOHTPOJBHBIX BOIIPOCOB;

- OIICHKA «HE 3a4TEHO» - €CJIM CTYJCHT OTBETHUJI Ha IOJIOBHHY HJIM MEHbBIIE KOHTPOJIBHBIX
BOIIPOCOB.

7.2.3. 3agaum )i KOHTPOJILHBIX PadoT:

1. TunoBsbie popmy.ibl.

1.1. TTonyants hopMyny ISl IpUBEACHUS K Oa3MCHOM CTYIIEHH B UMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJICHHS X, 3aJAHHOT'0 B MMECHOBAHHBIX €IUHULIAX.

1.2. TTonyuuts hopMymy st NpUBEACHUS K Oa3UCHOM CTYNeHH B UMEHOBAHHBIX €IMHHIIAX COIpPO-
TUBJIEHUS X, 3alaHHOTO B OTHOCUTENbHBIX €IUHUIIAX, pU U3BeCTHbIX UH, SH.

1.3. ITonyuuts popmyiy ais npuBeAeHUs K Oa3UCHOM CTYNEHU B HMEHOBAHHBIX €IUHUIIAX COIPO-
TUBJIEHHS X, 3aJAHHOTO B OTHOCUTENBHBIX €UHULAX, IpU U3BeCTHBIX UH, IH.

1.4. TTonyuuts hopMymy I NpUBEACHUS K Oa3UCHOM CTYNeHM B UMEHOBAHHBIX €IMHHIIAX COIpPO-
TUBJIEHUS X, 3aJaHHOTO B % K HOMUHAIYy, IIpu U3BecTHbIX UH, SH.

1.5. IMonyuuts popmyny ais npuBeAeHUs K Oa3UCHOM CTYNIEHW B HMEHOBAHHBIX €IUHUIIAX COIPO-
TUBJIEHUS X, 3alaHHOTO B % K HOMUHAIy, IpU U3BeCTHBIX UH, [H.

2. Pacuér Tpéx(da3HbIX TOKOB KOPOTKOI0 3aMbIKAHHUS OT IIMH 0€CKOHEYHO! MOIIHOCTH.

2.1. Iloctpouts U mpeoOpazoBaTh K yAOOHOMY Ui pacuéra Toka TpEX(a3HOro K.3. BUAY pacuér-
HYIO cXeMy (HapHucoBaTh CXEMY).

(Ei} | Ti i

T3 T2 2

2.2. TlocTpouTh pacu€THyIO CXeMmy M mpeoOpazoBaTh €€ K BHIY, yJOOHOMY JUIs pacuéTa TOKOB



Tpex(aszHoro K.3.

T2

OGP
T3
T4 TS é

2.3. IlocTpouTh BO BPEMEHH TOK MEPEXOJAHOIO Mpolecca mocie 3-($ha3Horo K.3. eCiu J0aBapHiHbIMA
pexum - xonoctoi xon, Ecm=1, x=1, ans [1=0 u w/2.

PR

2.4. ITocTpouTh BO BpEMEHHU TOK MEPEXOIHOTO TMpoiiecca mocie 3-(a3zHoro K.3., €ciu EC:\E , X=1,

r=1, na =0 u O=0/2.
M

2.5. TlocTpouTh BO BPEMEHH TOK MEPEXOTHOrO Mpoiiecca mocie 3-ha3Horo K.3., eciu Ecm:ﬁ :
X=1, r=1, nna (= -1/4 n =01/4.

3. Pacuér Tpéxda3HbIX KOPOTKHX 3aMbIKAHHUI OT HCTOYHNKOB KOHEYHOH MOIIHOCTH.

3.1. PaccunTarh CBepXmepexoIHbIA M yIapHbIA TOK NpH TPEX(PA3HOM K.3. B CXEME:

r P T ?
[TapameTpbl 37IEMEHTOB CXEMBI:

r p T
Sy=50 MBA Unr=10xB U1/U2=10/110xB

Uyx=10 kB I1=3 KA Sp=100 MBA
X'¢=0.20 Xp=15% ug=0.1




3.2. MeToioM pacu€THBIX KPUBBIX ONPEICTUTh MEPEXOAHBII MPOIECC B TOUKE K.3. PU TPEX(Ha3HOM
K.3. B CXEME:

r P T
[TapameTpbl CXEMBI:
r P T
TI ¢ APB Uyg= 10xB U1/U2=10/110 xB
X'q=0,144 lg =10 kKA ug = 10 %
Sy =100 MBA Xp = 10% Sy = 100 MBA

3.3. Paccunrarh cBepXmepexoaHblid U YAApHBIA TOK B TOYKE ABYX(A3HOTO K.3. B CXEME:

T2 r
(H—" - D—
T
[TapameTphl CXEMBI:

C JI T1 T2 r

Xc=0  Xp=0.45 Om/xkm 110/10 kB 100/35 kB Py=80 MBT
/1= 40 kM Sg=100 MBA Sig=10 MBA cos [g=0.80

/9= 60 kM Ug= 10% Ug= 6% X'¢=0.15

Ug=110 kB

3.4. OnpenenuTh CBEPXNEPEXOIHBIN U YCTAHOBUBIIUMCS TOK TPEX(}HAa3HOTO K.3. B TOUKE K.3. CXEMBbI
IIPY HAaJIM4UU ¥ oTcyTcTBUUA APB.

é{ﬁ)lé‘“ D o

[TapameTpbl CXEMBI:

r T1 T2 Bj|
Sy=100 MBA U1/U2=110/220kB  U1/U2=220/35kB  X¢=0.50 OM/kM
X'¢ =0.200 Ug=5% ug= 10% /=106 kM
x¢=1.0 Sy = 100 MBA Sy =10 MBA Ug= 220 B
Uyg= 10 xB
APB K=3

3.5. MeTosoM pacuéTHBIX KPUBBIX OINPEACNIUTh MEPEXOIHBIA MpoIlecC BO BpEMEHU NpH 3-pazHoM
K.3. B CXeMe (JUIsl TOYKH K.3.):



r T1 T2
| |

[TapameTpbl CXEMBI:

r T1 T2 JI
Sy=50 MBA U1/U2=10/110 kB U1/U2=110/35 kB Xo0=0.40 Om/xm
X'¢ =0.200 Ug= 8% Ug= 8% (=50 xm
I'T ¢ nemmd. S =100 MBA Sg =100 MBA Ug=110 kB

APB - ectb

4. Pac4yéT HecHMMeTPHYHBIX KOPOTKHX 3aMbIKAHUIA.

4.1. TlocTpouTh CXeMbI MPSAMON, OOPATHON U HYJIEBOH MOCIIEI0BATEILHOCTH ISl 2JIEMEHTOB t = 0 1
t = oo (APB HerT).

N

Ip.3eT 3p3r

4.2, HOCTpOI/ITb CXEMY HYHCBOﬁ IOCICI0BATCIIbHOCTHU JJIsA CXEMBI:

4.3. [TocTpouTh cxeMy HyJIE€BOM MOCIEI0BATENBHOCTH JIJISl CXEMBbI:



k3 M

K2

4.4. Paccuutarh CBEpXMEpPEXOIHBIA U YCTAHOBUBILIUNCSA TOK B TOYKE K.3. MPU OAHO(DA3HOM K.3. B
CXeMe:

A% Y

r T1 T2

[TapameTpsl CXeMbl:
r P T1 T2 JI
Sy=100 MBA Uyzx=10 kB 10/110 xB 10/110 xB Uyg=110 xB

X'¢ =0,10 g =10 kKA Ug=10% ug=10% Xo0=0.4 Om/xm
APB - et Xp=5% Sp=100 MBA Sy=100 MBA =50 xMm
Xd =2,00 Xo(0)=1.2 OM/km

4.5. PaccunTaTh CBEpPXIEPEXOAHBII TOK B TOUKE K.3. IpU 2-(a3HOM K.3. B CXEME:

r T n :§

[TapameTpbl CXEMBI:

I T JI
Pa =80 MBA Sy = 100 MBA 2 nenu X0=0.45 Om/xkm
cos Oy =0.80 ug =10 % Ug= 110 xB =60 kM
X'¢=0,150 U1/U2 =10/110 xB

5. YrioBble XapaKTepUCTHKH

2.1. B cxeme E=2; U=1; X=1. PaccuntaTh 1 NOCTPOUTH YIIOBYIO XapAKTEPUCTUKY. ONpenenTh
UJCAIBHBIN MTPEIET MOLUTHOCTH, PEAEIIBHBIN 110 YCTOMUMBOCTH YToJl. Y CTOWYMB JIU TE€HEpaTop, Ie-
penatomuit MmoitHocTh Po = 1?7 C kakumM yriiom oH padotaer? Kakos 3amac ero ycroiunBocTu?

u

E X
iy — |
(~ 3 —




2.2. B cxeme E= 2; U=2; Z=1+jl. PaccunuTarh U MOCTPOUTH YIIIOBYIO XapaKTepUCTHKY. ONpeaeinTh
WJICAJIbHBIN MPEIeS] MOLUIHOCTH, ITPEAEIbHBIN 110 YCTOMYMBOCTH YTOJ. Y CTOMYUB JIM TEHEPaTop, pa-
6otaromumii ¢ yrimom [o =7501? Kakyro MomHOCTh oH nepenaet? KakoB 3amac ero ycTomunBocTu?

E 7 Il_T
-
(=)

2.3. B cxeme X1 = X2 = X3 =1; E=2; U=1.5. PaccunraTh 1 NOCTPOUTH YIJIOBYIO XapaKTEPUCTHUKY.
Onpenenuts UACaNbHBIN IPEAES MOIIHOCTH, MPEACIbHBIN MO0 YCTOMYMBOCTH YroJl. Y CTOMYUB JIK
reHepaTop, nepeaaromuii MomHocts Po =1? KakoB 3amnac ero yctoiuusoctu?

E X, X, U

2.4. B cxeme E=1; U=1; Z1= j1 — MHAYKTUBHOCTb; Z>= -j1 — EMKOCTh; Z3= 1 — aKTUBHOE COMPOTHB-
neHue. PaccunTaTh M MOCTPOUTH YIVIOBYIO XapakTepuCTUKY. OnpenenuTh naeaibHbIN Mpees
MOIIHOCTH, TIPEICIbHBIN MO YCTONYUBOCTH Yroj. Y CTOMUMB JIM TeHEPaTOp, paboTaIOIIUi C YTIIOM
[lo =1200J? Kakyto MOIIHOCTb OH Tniepenaet? KakoB 3amac ero craTH4ecKon yCTOWIHBOCTH?

~ 1 ]

Z

2.5. B cxeme E=1; U=1; Z1=j1 — uHAYKTUBHOCTh; Z>=1 — aKTUBHOE CONPOTUBJICHHUE; Z3=1 — aK-
TUBHOE CONPOTHUBIICHHE. PaccunuTaTh M IOCTPOUTH YIIIOBYIO XapaKTepuCTUKy. OnpeenuTh uie-

aJbHBIN Mpeen MOLHOCTH, MPEAEIbHBINA 110 YCTOMYUBOCTH yroil. Kakoil yros uMeer reueparop,
nepearonuii MOITHOCTE P =27

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINMOJTHCHUSA

3aHaHI/Ie BBITTIOJIHACTCSA ITHCHbMCHHO. OI_[eHI/IBaeTCSI MMPaBHUIIBHOCTb BBINIOJIHCHUA 3aJaHUsA U
KOJIMYCCTBO AOIMYHICHHBIX ITPU BBIIIOJIHCHUHA 3aJIaHUS OIIIMOOK.

Kpurepun onenkn:

e 5 OaJTOB BBICTABJISETCS, €CITM CTYJSHT PEIINJI BCE 3a/1a4l TPaBUIIBHO,
e 4 Gaia, €clid CTYACHT PElIu BCE 3aJ]a4H, BO3MOKHO, C HE3HAUYNTEIILHBIMH OITUOKAMH,



¢ 3 Gajuta, eciv CTYJSHT PEIII 33a7a491 YaCTUYIHO;
e 2 Gayia, €CJId PEIICHBI HE BCE 3a/1a4H;
e | Gayut, eciii perIeHbl HE BCE 3a/1a4H, B PEIICHUH UMEIOTCS OIITHMOKH.

7.2.4. llpumepHasi TeMATHKA MHUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIb-
HBIX, PacYeTHO-TPaUIeCKUX U AP.)

Tema kypcoBoii paboThl: «Pacder 31eKTPOMarHUTHBIX MEPEXOIHBIX MPOLECCOB B IEKTPO-
HSHEPreTUUYECKUX CUCTEMax» (BBITIOJIHIETCS IO BapUAHTaM).

KpnTepnn H HOPMBI OI€EHKHU KYPCOBBIX paﬁoT

Ouenku Kpurepnn 1 HOpMBI OLICHKH

COTIIUIHOY «OTJIINYHO» CTABUTCS, €CIU CTYJCHT BBIOJHHI BCE pa3ieibl
KypCOBOU pabOThI MPABUIBHO, CAAJ €r0 B 3aUETHYIO HEACIIO U
OTBETHUJI ITPHU 3alIMTE KypCOBOI pabOTHI Ha BCE BOIPOCHI.
«XOPOIIIO» «XOpOI1I0» CTaBUTCS, €CIM CTYACHT BBITOJHUI Pa3aeiibl Kyp-
COBO# pabOTHI C HECYIIIECTBCHHBIMH HETOYHOCTSIMH, CIaJ Kyp-
COBYIO pabOTy B 3a4E€THYIO HENIENI0 W OTBETHJ MPH 3aIHUTE
KypCOBOM pabOThI Ha BCE BOMPOCHI.

«YJIOBJICTBOPUTEIHLHOY «Y I0BJIETBOPUTEIILHO» CTABUTCS, €CJIM CTYJACHT BBIMOJIHUI
paszenibl KypcoBOM pabOThl ¢ HEKOTOPHIMH HETOYHOCTSMH H
3aTPYAHUIICS B HEKOTOPBIX OTBETAX IPH 3aIUTE KYPCOBOMW pa-
OOTHI.

«HEYIOBJICTBOPUTEIHHO «HeynoBneTBOPUTEIBHO» CTABUTCS, €CIIU CTYACHT HE BBIOJ-
HUJI KypCOBYIO pabOTy B CPOK.




7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

BOHPOCLI K 9K3aMEHY

1 | IIpo6aema mepexomubix mporeccoB (ITI1) B amekTposneprernueckux cucremax (93C).
OcHoBHBIE BUJIbI, 0COOCHHOCTH U BIVSIHHE MEPEXOIHBIX mporieccoB B DOC.

2 | DneKkTpoMarHuTHBIA nepexoanbiid nporecc B DDC. [IpuunHbl BOZHUKHOBEHUS W CJIE-
ctBus. Haznauenus pacueros [1I1. OcnoBHbIe nonymenus. PacueTHsie ycioBusl.

3 | IloHatus o cuctemMax eIWHHUIl — UMEHOBAHHbIE U OTHOCUTEINIbHBIE. BbIBOJI THMOBBIX (hop-
My a1 pacueToB pexxuMoB K3 ¢ HOMuHanbHbIM HanpsbkeHueMm Huke 1 kB.

4 | Cxembl 3amernieHus otaenbHbix smeMeHToB DIC. Iloctpoenue u mpeobpazoBaHue pe-
3ynpTupyromei cxemsl 3amemenus (K3 na cropone ke 1 kB). Yuer koaddunmenton
TpaHchopmaIuu

5 | Ucnonb3oBaHue CUCTEMbl OTHOCUTENIBHBIX €IMHUI] B pacueTax NEpeXOJHBIX MPOLECCOB.
BriBon TunoBsIx Gopmynsl 1uist pacuetoB pexumo K3 ¢ Hanpsbxenuewm Boimie 1 kB.

6 | [IpeoOpasoBanue cxem 3amerieHus. CBEpThIBAHUE M PA3BEPTHIBAHHE PACUECTHBIX CXEM.
Tunossie popmynsl. Ynpomarmue npuembl. Tok K3 cBepHyTON CXeMBI.

7 | Tpexdaznoe K3 B Hepa3BeTBiIeHHON TpexdaszHOH 1enu, MuTaeMol MIMHONW OECKOHEYHOU
MOIIHOCTH. BekTopHas nuarpamMma U cucreMa ypaBHEHMH. BrIHyXJIeHHas u cBoOO/HAas
cocTrapJsionie Toka Tpexdasnoro K3.

8 | Anepuonuueckas ciararpomas Toka K3, ee HayampHOE 3HAYEHUE, MMOCTOSIHHAS BPEMEHHU
3aryxanus. CBepxnepexoansiii Tok K3. ¥V napusiii Tok K3 — Tunosas gopmyna

9 | [omusiit TOK Tpexdaznoro K3, ero MrHoBeHHOE M JeicTByroIIee 3HaUYeHus. JleiicTByto-
1I1e€ 3HAUYEHUS CBEPXIIEPEXOIHOTO M YCTAHOBUBILIETOCS TOKA.

10 | DxBHBajJeHTHAs MMOCTOSIHHAS BPEMEHH 3aTyXaHHsI allepHOAMYECKUX CIararomumx Tpexdas-
Horo Toka K3. MeTo/pl X TOYHOTO ¥ NPUOJIMKEHHOTO pacyera.

11 | Cunxponnsiii reneparop (CI'): OCHOBHBIE XapaKTEPUCTUKM U BEKTOpHAsl JAMarpaMma.
CuHXpOHHBIN TeHepaTop B MepBbIil MOMEHT Tpexdasznoro K3.

12 | CunxponHsle, nepexonnsie U cBepxnepexoanbie DJC u conporuBnenus. CBepXepexo-
HbIl pexxuM K3 - cxema 3aMelieHns U BEKTOPHbIE 1HarpaMMBl.

13 | YcranoBuBmmiica pexum Tpexdasnoro K3 cunxponnoro reneparopa. Ero mapamerpsl,
BEKTOPHAsl MarpaMma 1 cxema 3aMelleHusl.

14 | Bnusuue APB Ha pexxum ycranoBusmerocst K3. OcnoBuble Buibl APB renepatopa. Ile-
PEXOJIHBIN MPOIIeCcC B CHHXPOHHOM TeHeparope npu Tpexdaznom K3.

15 | Anepuoauueckas ciaratomas Toka Tpexdasnoro K3 B menu, nutaeMoil HCTOYHUKOM KO-
He4yHOU MomHOCTH. [locTosiHHAas BpeMeHu ee 3aTyxaHus. Y gapHsiid Tok K3.

16 | Dnements! Harpy3ku DOC u cucteM snekTpocHadxkenus. Ux snustaue Ha I1I1 mpu Tpex-
¢daznom K3. O6o0uieHHast Harpy3ka — XapaKTepUCTUKH U yUeT.

17 | Pacuer cBepXIepexOJHOro, YAapHOIO M YyCTaHOBHUBIIErocs Toka Tpexdasznoro K3 ot
00001IeHHOM HAarpy3Ku. Y4eT cocTaBisitomux Toka K3 Bo Bpemenu.

18 | Meron pacueTHBIX KPUBBIX — OCHOBHBIE JOMYyIIeHUs. MeToauKa pacyeTra MepexoJHOro
niporiecca npu Tpexdasnbix K3 B pa3BeTBieHHbBIX ceTsax Bbimie 1 kB.

19 | Pacuér ynapubsix TokoB K3 B pa3zBeTBieHHBIX 1enax 99C ¢ HOMHUHAIBHBIM HaIPsKEHUEM
BhIe 1 kB (o MeToy pacueTHBIX KPUBBIX).

20 | PacueT cBepXIepexoaHbIX U yIapHBIX TOKOB Tpex(daznoro K3 B mensx ¢ HOMHHaIBHBIM
HanpspkeHueM Huke 1 kB.

21 | Pacuer monHoro Toka K3 B 1ensx ¢ HOMuHaIbHBIM HampsbkeHueM Hroke 1 kB. TeroBoid
cnaj Toka. Y napueiii Tok K3. Yuer nonnurtku ot menkux AJl.




Bomnpocel Kk 3xk3aMeny

n/n

22 | Knaccugukanus sHecummerpuunblx K3 u aBapuit OCHOBHBIE JIOMYIIEHUS M PacyETHbIC
YCJIOBHSI, IPUMEHSIEMBbIE IPU pacyeTax HecuMMeTpuyHbIX K3.

23 | Mcnonb30BaHuEe METOJIa CHMMETPUYHBIX COCTABIISIONIUX I aHAJM3a HECUMMETPHYHBIX
K3. YcranoBuBmmiicst 1 cBepXnepexoiHblid pexxuMbl HecumMeTpuuHoro K3.

24 | IlapameTpsl BO3AYIIHBIX U KaOETbHBIX JUHHUNA U1 TOKOB PA3JIMYHBIX MOCIEI0BATEIBHO-
cTell.

25 | ITapametpsl Harpy3ku DOC UIsi TOKOB Pa3sIUYHBIX IOCIEIOBATEIBHOCTEH TP HECUM-
MetpuuHoMm K3

26 | Cxewmsl psiMoii 1 00paTHOI nocnenoBareabHocTer [IpaBuina noctpoeHus

27 | IlpaBuia nocTpOCHHs CXEMbI HYJIEBOU TOCIIEIOBATEIbHOCTH

28 | BiusHHMe KOHCTPYKIIMM MarHUTONPOBOJIA IBYXOOMOTOUYHBIX TPaHC(HOPMATOPOB HA CXEMBI
HYJIEBOH MOCJIEI0BATEIbHOCTH.

29 | BiugHue rpynn coelMHEHUS TBYXOOMOTOYHBIX TpaHC(OPMATOPOB HA CXEMBI HYJIEBOU
I10CJIEIOBATEIbHOCTH.

30 | ABtroTpancdopmaropsl U TPeXOOMOTOUHBIE TPaHCHOPMATOPHI B CXeMe HYIEBOM MOCie1o-
BaTEIbHOCTH

31 | KommekcHble cXeMbl 3aMelleHnsi HeCUMMeTpudHbIX K3 U MX Ha3HaueHHWe B MpaKTUde-
ckux pacuerax. Hemeramnnueckue HK3.

32 | Onnodaznoe K3. CuMMeTpuyHbIe COCTaBISIONINE TOKA U HampsbkeHust B Touke K3. Pac-
4yeTHbIE BhIpakeHUs. Pa3Hble TOKU U HanpshkeHusl. BekTopHast tuarpamma

33 | AByxdaznoe K3. CummeTpuyHbie COCTABISIONIME TOKA U HampsokeHus: B Touke K3. Pac-
4yeTHbIE BhIpakeHUs. Pa3Hble TOKU U HanpshkeHus. BekTopHas nuarpamma

34 | IByx¢dasznoe K3 na 3emito. Pacuernbie Boipakenus. da3Hple TOKH U HampspKeHUs. Bek-
TOpHas auarpamMmma

35 | [IpaBuiio KBUBAJIEHTHOCTH IMPSIMOM IOCIIEAOBATENFHOCTH. THUIIOBBIE (hOPMYJIIBI ISl pac-
yeta HK3 pasnnunbix Bui0B

36 | Cpasuenue BuoB K3 no Tspkect. Koo dummeHT Tsxectn aBapum.

37 | Pacuet nepexonnoro nmponecca HK3 Bo Bpemenu. MeToJ1 pac4eTHBIX KPUBBIX — aJITOPUTM
pacuéra 1 ocodbeHHocTH ero npuMmenenus npu HK3

38 | OnHodaszHoe K3 B cucremax 3neKTpOCHA0XKEHUS ¢ U30IMPOBAHHON HeWTpanbio. BekTop-
Has AMarpaMmMa u cxema 3aMenieHusi. EMKOCTHON TOK M ero KOMITEHCaIus

39 | Pacuer ogHodazHoro K3 B cucremax 31aeKTpOCHA0KEHUS ¢ N30JIMPOBAHHON HEUTpaJIbIo.
Kputnueckuii Tok npoctoro K3. Pexxnmbl nepekoMneHcai 1 HeIOKOMIIEHCAIUH.

40 | Bugsl nponosiabpHOil HecuMMeTpuH. [IpaBuiio SKBUBaJIEHTHOCTH HPSMON MOCIeA0BaTeNb-
HOCTH JUIsI TPOJI0JILHOM HecuMMeTpUU. PacueTHble BbIpayKeHuUs

41 | O6peiB oHOM (a3bl. BekTopHble nuarpamMMel. ['pannynsie ycnoBus. [Ipumenenue mero-
Jla CHMMETPHYHBIX cocTaBisitomux. Pacyer

42 | OOpeiB 1BYX (a3. BekTopHBIE muarpaMMbl U TpaHHYHBIC ycioBuUs. [IpuMeHeHne merona
CUMMETPUYHBIX COCTABJISIOIINX.

43 | KoMIulekCHBIE CXEMBl 3aMEIICHWs] M WX HCIOJIb30BaHHE JUISI pacdyera IMpOJOTbHOMN
HECUMMETPHUHU.

44 | CoBpeMeHHbIE METO/bl PACUETOB IMepexoAHbIX pexxuMoB B DOC. Mcnonb3oBaHue mpo-
MBIIJIEHHBIX IPOrPaMMHBIX NTAKETOB I pacueTa U aHanu3a K3 u apyrux aBapuit

45 | CraTnueckas 1 JUHaAMH4YECKas YCTOMYMBOCTb.

46 | DnexTpomexaHHUYeCcKHi nepexoHbli mporecc B DIC. IIpuunHbl BOSHUKHOBEHUS U CIEI-
ctBusi. Haznauenus pacueroB takux [111. OcHOBHBIE TONyIIEHUS.

47 | Cratmueckas ycroitunBocTh (CY) D3C. Ilpaktuueckue kputrepuun CVY. Ilpaktuyeckas
YCTOMYUBOCTb.

48 | Cepxmepexonnbie U CHHXpOHHBIE apameTpbl CI'. BektopHas muarpamMma u yriioBasl Xa-




Bomnpocel Kk 3xk3aMeny

n/n
pakTepUCTUKa HOPMAJIBHOIO PEXKHMMA IBHOIIOJIOCHOTO T€HEpaTopa.

49 | Yrnosele xapaktepuctuku CI' mpu 3aMelieHUu ero CBepXIEepeXOJHBIMH MapaMeTpamH.
[IpenenbHblil yroa no yciaoBusiM coxpanenus CY.

50 | Bunbr u Bnusaue APB cuaxponHoro reneparopa Ha CY. PeryasTopsl CHIBHOTO U TPO-
MOPUHMOHAIIBHOTO JICHCTBHSL.

51 | [loHsTHE O CTATUYECKON YCTOWUYMBOCTH U HEYCTOMYMBOCTH HArpy3ku. JleHCTBUTEIbHBIN
npeaes MouHocTi. Kpurepun ycTOHYMBOCTH HArpy3KHu.

52 | lunamudeckas yctoiunBocTh (1Y) anexkrponepenaun. OTKIIIOYEHHE U BKIIFOYCHHE LTI
aByxuenHou auHuM. [IpaBuiio miomaneil. 3anac Y.

53 | ABapuiiHble yrioBele XxapakrepucTuku. [IpaBuio miomaneit ans ciaydas TpéxdazHoro
K3. CpaBHeHUE TKECTH aBapUid.

54 | IlpenenbHblit yron BeiOera poropa renepartopa. [IpeaenbHblii yroi OTKIIOUEHHS aBapyH.
BriBon pacueTHol hopMyIibL.

55 | Jlunamuueckue XapakTEpUCTUKU Harpy3ku. /luHamuueckas yCTOWYMBOCTb CHHXPOHHOM
Harpy3ku. APB cunxpoHHOro asuraress.

56 | Ilyck C/I. I'pymnmoBoii BEIOET CHHXPOHHBIX U aCHHXPOHHBIX JIBUTATEICH. AHAIHU3 BIHSHUS
Ha JMHAMHUYECKYIO ycTounBocTh IIC.

57 | AY acunxponnou Harpy3ku. [lyck AJl. BiusiHue BHEIIHETO CONMPOTHUBIICHHE HA PEKUM
MycKa JIBUTaTells.

58 | Habpoc narpy3ku Ha CJl u AJl. TomukooOpasnast Harpy3ka DOC u e€ BIUSHHUC HA JHHA-
MHUYECKYI0 yCTOHUUBOCTh DOC.

59 | APB u ¢opcupoBka Bo30yKACHUS TEHEPATOPOB — BIHMSHUE HA JMHAMUYECKYIO YCTONYH-
BocTh DC.

60 | CnoxHble CUCTEMHBIE aBapuH, UX IOCIEICTBHS M Mepbl INpenoTBpamieHus. Ilpumepsr

nporekanus aBapuii B PO u mupe.

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma npose-

AeHust
Cemectp . Kpurtepuu u HOpMbI OLleHKH
NPOMEKYTOUYHOM
aTTecTallu
6 OK3aMeH Crynent obnagaer riayOOKMMHU
(TMCEMEHHBIHT ¥ TPOYHBIMH 3HAaHUSAMH TIPO-
OIIPOC CTYAEHTOB rpaMMHOTO  Marepuana; IpH
o Ouieram) OTBET€  MPOAEMOHCTPUPOBAI

COTIUYHOY MCYEPIBIBAIOIIEE, MOCIIEI0Ba-
TEJIbHOE U JIOTUYECKH CTPOMHOE
U3NIOKEHUE; TPaBUIBHO chop-
MYJIIMPOBAJI IMOHATHUA U 3aKOHO-
MEPHOCTH 10 BONIPOCY.

CryzmeHT o0nagaeT AOCTaTOYHO
MOJIHBIM 3HAHHWEM TPOrpaMM-
HOTO MaTepuaia; ero OTBET
NpEeICTaBIsieT TPaMOTHOE W3-
Jo’)KeHue y4eOHOro marepuana
0 CYHIECTBY; OTCYTCTBYIOT
CYIIECTBEHHBIC HETOYHOCTH B
dbopmMynupoBaHUU MIOHATUH;

«XOopouIo»




Cemectp

®opma npose-
JAeHHA
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

IIPaBUJILHO IIPUMEHEHBI Teope-
TUYECKUE IIOJIOKCHMS, IIOI-
TBEPKIACHHBIEC IPUMEPAMU.

«YAOBJIETBOPHUTECIBHOY

CryneHt umeer o0liue 3HaHUA
OCHOBHOTO  Marepuana  0e3
YCBOGHHSI HEKOTOPBIX CyIlle-
CTBEHHBIX IOJIOKEHHI; Popmy-
JUPYET OCHOBHBIC IOHATHS C
HEKOTOPOM HETOYHOCTBIO; 3a-
TPYOHSETCS B IPUBEACHUU
IIPUMEPOB, ITOATBEPKAAFOIINX
TEOPETUYECKHE MTOJIOKECHHUSL.

«CHECYHOOBJICTBOPUTCIILHO»

CTyleHT He 3HaeT 3HAYUTEellb-
HYI0 4acTh MPOTPaMMHOIO Ma-
Tepuana;  JONMYCTHI  Cylle-
CTBEHHBIC OIIMOKH B TIpolecce
U3JIOKCHUS; HE yMEEeT BBIJe-
JIMTH TJIABHOE U CIENATh BHIBOLI;
NPUBOJUT OMIMOOYHBIE OIpe/e-
JICHUSI.




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHUK, ydeOHOE

KoJsimuecTBO B

Ne nocodoue, yueoHo- Hay4YHOH OMOJIMO0-
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) T'ox u3nanusa
n/n MeTOoN4YecKoe nmocoodue, Teke / HammenoBa-
NPaKTHKYM, Jp.) Hue 3bC
1 | Baxuuna B. B. CucreMsl 31€KTpOCHA0KEHUs Y4eOHo-npakTu4YecKoe 2015 Penosuropuii
nocoou Ty
2 | Caszpikuu B. T'. DNEKTPOMAarHUTHBIE MIEPEXOAHBIC TIPOIIECCHl | YUeOHUK 2018
P p P OBC «IPRbooks»
B JIEKTPOIHEPIeTUYECKUX CUCTEMAX
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHUK, yueOHOE KoumnuectBo B
Ne nocooue, yueoHo- HAY4YHOIl 00 1H0-
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK) Ton m3nanus
n/n MeTOAuUYEeCKOe mocodue, Texke / HammenoBa-
NPAKTUKYM, AP.) Hue ObC
1 | Cenbko B. B. DNeKTpOMEXaHUIECKHE TIEPEXOTHBIE TTPO- VYuebHoe nocobue 2011 Penozuropuii
reccsl. /[mHamuyeckass yCTOMYMBOCTD Ty
2 | lununenxo B. T. DNeKTpOMarHUTHBIE MEPEXO0IHBIE TPOIECChl | Y4eOHO-MeToanuecKoe
b p P A 2014 OBC «IPRbooks»
B 3JIEKTPOIHEPTETUUECKUX CUCTEMAX nocobue
3 | X es 1O. B. DNeKTpOMEXaHUIECKUE TIEPEXOTHBIE TTPO- YuebHuk
Py P p P 2012 9BC "IPRbooks"
1IECCHI B DJIEKTPOIHEPTETUUECKUX CUCTEMaX
4 | Ky3nenos B.H. DNEKTPOMarHUTHBIE U AIEKTPOMEXaHNYE- [IpakTukym Meroanueckuit
CKHE TePEXO0/IHBIE TIPOIIECCHI B DJIEKTPO- 2016 KaOWHET
SHEPTreTUYECKUX CUCTEMAaX Kadenpsl
5 | Ky3ueuos B.H. DIIEKTPOMarHUuTHBIE U 3JIEKTPOMEXaHUYE- JlaGopaTopHbIii mpakTu- Meroanueckuit
CKHE MEePEXO0/IHbIE TPOLIECCHI B AJIEKTPO- KyM 2016 KaOWHET
SHEPTeTUUECKNX CHCTEMax Kadeapsl




8.3. Ilepeuennb npodeccnoHATbHBIX 023 TaHHBIX U HHPOPMAIHOHHBIX CMIPABOYHbIX CH-
cTemM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Peskum goctyna : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DaekTponHsblii pecype] : pedeparuBhas 6aza manabix. — Netherlands: Elsevier,
2004. — Pexxum roctyma : scopus.com. — 3aril. ¢ 9kpaHa. — f3. pyc., aHriL;

— Elibrary [OnexkTpoHHBII pecypc] : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
2000. — Pexxum nmoctymna : elibrary.ru. — 3ari. ¢ axkpana. — f3. pyc., anri.;

— Springer Link [DaexTponnsiii pecypc] : [0a3a manusix].— Switzerland: SpringerNature,
1842. — Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — fI3. anri.;

— Science Direct [DnekTpoHHBIH pecypc] : KOJUICKIMS 3JICKTPOHHBIX KHHUI H3IaTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum nocrtyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DiekTpoHHBIH pecypc] JKYpPHAJIbl M3/aTeIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexum goctyma : cambridge.org. — 3ari. ¢ skpa-
Ha. — SI3. aHTI.;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anri.

HOB,

8.4. IlepeyeHb MPOrpaMMHOT0 00eceYeHUus

Ne PexkBU3UTHI JOTOBOpA
HanmenoBanue 11O 1 . p
n/n (nata, HOMep, CPOK ACHCTBHUA)

1 | Windows Horosop Ne 690 ot 19.05.2015, cpok neit-
CTBUS — OECCPOYHO

2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok neii-
cTBUs — OeccpouHo; Jlorosop Ne 727 ot

20.07.2016, cpok aeicTBUs — O€CCPOUHO

3 | CrnenuansHOe MpOrpaMMHOE oOecredeHre K
J1a00paTOPHBIM CTEHIAM

HoroBop Ne 61935138 ot 28.05.2012r.,
CPOK JeHCTBHS - OECCPOUHO

8.5. Onucanne MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXOIMMOI 1Jsl OCyIIeCTBIEHUS
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U
Ne ApP. 00bEKTOB VI IPOBEACHHS MPAKTHYe-
n/m | CKMX M J1a0OpPaTOPHBIX 3aHATHI, IOMellle-
HM 1JI51 CAMOCTOATEJIbHOM padoThI 00y-
Yawumxcs (HOMep ayIMTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

VYueOHast ayaAuTopHst Uil IPOBEICHUS 3aHITUI
JIEKMOHHOTO TUMa. Y4yeOHast ay TUTOpusl LIS
MPOBEICHUSI 3aHATHI CEMUHAPCKOTO THIA. ¥Y4eo-
Hasl ayIUTOPHUS ISl KyPCOBOT'O MPOEKTUPOBAHUS
(BBIIOJIHEHUSI KYPCOBBIX paboT). YueOHas ayiu-
TOPUS JUIS IPOBEJICHUS TPYIITIOBBIX U MHIUBHTY-
IBHBIX KOHCYJIbTAIINN. Y4eOHast ay AUTOPHS JUIs
MPOBEACHUSI 3aHATHI TEKYIIET0 KOHTPOJIS U MPO-
MEKYTOYHOU arTecTanun. (3-211)

[IpoekTop, 3kpaH; CTON yYeHU4ECKHid (MOHO-
OJIOK) IByXMECTHBIHN, CTOJI YYCHHUECKUH (MO-
HOOJIOK) TPEXMECTHBIH, CTOJI TIPETIOIaBaATEh-
CKHIA, CTYJI IIPEToAaBaTeIbCKUH, TOCKa ay -
TOpHAs., SKpaH, IPOEKTOP, JKAITFO3H.

JlabopaTopust «MoienrpoBaHne MIEKTPHISCKAX

DKpaH, CTOJIbI YIEHUYECKHE JBYXMECTHBIE,




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /15 IPOBe/IeHUsI PaKTH4e-
CKHX H J1a00pPaTOPHbIX 3aHATHIA, IOMellle-
HM 1JI51 CAMOCTOATEIbHOM padoThI 00y-
Yaummxcs (HOMep ayIMTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

cucteM. BHyTpH3aBOICKOE IICKTPOCHAOKECHHE U
PEKIMBDY.

YyeOHas ayauTopus i IPOBEACHUS 3aHATHI
CEMHUHAPCKOTO THIA.

YyeOHast ayauTopus I KypCOBOTO TPOEKTHPO-
BaHUS (BBITOTHEHHS KYPCOBBIX padoT).

Y4yeOHas ayquTOpHs I POBEACHUS TPYIITOBBIX
Y UHJIMBUYaIbHBIX KOHCYIbTAIIUN

YueOHas ayauTopus i IPOBEACHUS 3aHATHI
TEKYIIET0 KOHTPOJIS U TIPOMEKYTOUHOM aTTecTa-
uu. (3-210)

CTYJbsl YYCHUYIECKHUE, CTOJ MTPEIO1aBaTEb-
CKHil, CTYJI IPENOIaBATEIbCKUM, TOCKA
MHTEPAKTUBHA S, KOMIIJIEKT THIIOBOI'O
naboparopHoro obopynosanus , [IK mabopa-
TOPHBIE CTOJBI C 000PYIOBAHUEM , KAIIO3H.,
MPOEKTOP.

[TomeriieHne s CAaMOCTOSITEIbHON pabOThI
cryaentos (I'-401)

CroJibl y4eHUUYECKHUE, CTYIIbsSI yUCHUYE-
ckue, [IK ¢ Beixogom B cetb HTEpHET




