MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHNM S POCCUIMCKOM ®EJEPALIN
beneparbHOE TOCYAApCTBEHHOE 010/ PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.B.05

(unoekc oucyuniumwt)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

DJIEKTPOMATHUTHBIE H 3JIEKTPOMeXaHUYeCKHUe NepexXoHble MPouecchl
B JIEKTPOIHEPreTHYECKUX CHCTEMAaX

(HauMeHo8aHUe OUCYUNIUHDBL)

0 HAIIPABJICHUIO MMOATOTOBKH
13.03.02 DnexTposHEepreTrKa U MEeKTPOTEXHUKA

HaIpaBJIeHHOCTH (TIPOdUIIH)
DNeKTpoCcHAOKEHNE

dopma 00ydIeHHS: 3a0UHAS
I'on mabopa: 2018

Oo6mas Tpynoemkocth: 7 3E

Pacnpeueneﬂne aC0B JUCIMIUIMHBI IO CEMECTPamM

CemecTp 6

dopma KOHTpPOJIS | OK3aMeH Hroro
Buj 3ansarui
Jlexun 12 12
JlaGopaTopHsble 4 4
[IpakTueckue 8 8
PykoBOICTBO: KypcoBBIE pabOTHI 1 1
IIpoMexyTouHas aTTecTalusl 0,35 0,35
KonrakTHas pabora 25,35 25,35
CamocrosiTenbHas paboTa 218 218
KonTposb 8,65 8,65
Hroro 252 252




Pabouyto mporpamMmmy coctaBuiI(u):

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

(doadicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

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

Penen3upoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

v OtcyTcTBYET

Pentensenr

(doadicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Pabouast mporpamma auciumuinHbl coctaBieHa Ha ocHoBaHu PI'OC BO u yyeOHOrO miana
HaIpaBJIeHUs! TOATOTOBKHU
13.03.02 DnexTposHEepreTHKa U 3JIEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenannu xadenpsr
«DIIEKTPOCHAOKCHHE U DIICKTPOTCXHUKA)»

(mpotoxou 3acemanust Ne 2 ot «12» centsiopst 2017 1.).



1. Ilean ocBOEHUN THCHUILIHHBI

Lenb ocBOGHUS AUCUMIUIMHBI — AaTh TEOPETUYECKHE 3HAHUS B 00JIACTH 3JIEKTPOMArHUTHBIX
U DJIEKTPOMEXAaHMUYECKUX MEPEXOIHBIX MPOLECCOB, a TAaKXkKe NMPAKTUUECKUE HABBIKM pacyeTa rnapa-
METPOB PEKMMOB KOPOTKHX 3aMbIKaHUM U 0OpBHIBOB (Pa3; OLIEHKM M aHAJIM3a CTAaTUYECKOH W IuHa-
MHYECKOH yCTOMUUBOCTH B 3JIEKTPOIHEPreTUYECKUX CHCTEMAX.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

JlMcuuIunHel, y4eOHbIE KypChbl, HA OCBOCHHMU KOTOPBIX Oa3upyeTcs JaHHas AMCLUUIUIMHA!
«TeopeTndeckue OCHOBBI IEKTPOTEXHUKHM», «MaTemarndeckue 3afadd JIEKTPOSHEPIETUKH U
IEKTPOXO034MCTBaY, «T€XHMKA BEICOKUX HAIPSKCHUI.

JIMCUMIUTMHBI U IPAKTHKH, JUIsI KOTOPBIX OCBOCHUE JAHHOW JUCUHUILUIMHBI HEOOXOIMMO KaK
npenuecTytomee: «CUCTEMBl 3JEKTPOCHAOKEHUS MPOMBIIUIEHHBIX MPeanpusaTHii», «Cuctemsl
AIIEKTPOCHAOKEHHS TOPOIOBY», «ITEKTPOTEXHOIOTHUECKUE YCTAHOBKHY. .

3. Ilnanupyemble pe3yJibTaThbl 00y4eHH st

dopmMupyembie U
KOHTPOJINpyeMble
KOMIIETEeHIIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl 10CTH-
JKEHH S KOMIETEeHI i
(Kol ¥ HAUMEHOBAHUE)

I[lnanupyemMsble pe3yabTaThl
o0yueHust

IMK-1 Cnocoben
y4acTBOBAaTh B MPOCK-
TUPOBAaHUU CUCTEM
3JIEKTPOCHAOKEHUS
00BEKTOB

I1K-1.3 BrImtosiHSIET BBI-
00p oOopyIOoBaHUS TS
OTJICBHBIX PA3/IEIOB
MIPOEKTA Ha Pa3TMIHBIX
CTaJIUSAX TPOCKTUPOBA-
HUS CUCTEM DJIEKTPO-
cHa0KeHHST 00OBEKTOB

3HaTh: (U3NYECKUE OCHOBBI JJIEKTpOMAr-
HUTHBIX W DJIEKTPOMEXaHUYECKUX TMEePEX0/I-
HBIX MPOILIECCOB B 3JEKTPOIHEPreTUUECKUX
CHCTEMAaX, CUCTEMBI SIUHHUII M CXEMBI 3aMe-
meHuss 99C, nonyieHus U NopsIoK pacué-
Ta MEePEXOHBIX MPOIIECCOB;

VYMeTh: COCTaBIISITH CXEMBI 3aMCUICHUA
23C, paccuuThIBaTh MapaMeTPhbl JIEMEHTOB
U [TapaMeTpbl aBAPUHUHBIX PEKUMOB

Brnagers: Meronamu pacyera ayeKTpomar-
HUTHBIX U DJIEKTPOMEXAHHUYECKHUX IMEePEeXO/-
HBIX TIPOIECCOB MPH aBAPUHHBIX peKUMaX

[TK-3 Cniocoben npu-
MEHSITh 3HaHUE 0CO-
OeHHOCTEH XapakTepu-
CTHK 3JIEMEHTOB 3JIEK-
TPUYECKHUX CETEH, CII0-
c000B MPOU3BOJICTBA U
UCTIOJIb30BaHUS DJICK-
TPUYECKOIN YHEPTUU B
npodhecCuoHATBLHOM
NEeSITEIIbHOCTH

I1IK-3.1 lemoHCTpUpYET
3HaHHE 0COOECHHOCTEH U
XapaKTePUCTHK dIIEMEH-
TOB AJICKTPOIHEPrETHYIC-
CKHX CHUCTEM

3HaTh: TEXHOJOTUU MOJEINPOBAHUS JJIEK-
TPUUYECKHUX HJIEMEHTOB JUISl UCCIIEIOBAHUS
Pa3NUYHBIX AEKTPOYUZNIECKHUX MPOLIECCOB

YMeTb: 00pabaTbIiBaTh, aHATU3UPOBATH U
IIPEACTABIIATE PE3YJIbTATHl U3MEPEHUH, OLe-
HUBATh JOCTOBEPHOCTH PEIICHHA, IPUHIMA-
CMBLIX 11O UX PE3yJIbTaTaM

Brnaners: 6a30BbIMH HaBbIKAMHU MOJETIUPO-
BaHUS AJIEKTPUICCKUX FTIEMEHTOB JIJISl MC-
CJIEIOBaHMSI pa3IUYHbIX IEKTpodu3nye-
CKHX IPOIIECCOB




4. CTpyKTypa M cojepKaHue IUCIUTIINHbI

Bug ®opMbI TEKYLIETO
MoayJnb qe0- HaunmMmeHnoBaHue TeM 3aHATHH KOHTPOJIM (HanMme-
Y Yo N Cemectp |O0bem, u.| banauasl | UHTEpaKkTHB, 4. P (
(pa3nea) HOH pa- (yueOHoOI padoThI) HOBaHHE OLCHOYHOI0
00ThI cpeacTsa)
1. CucteMmrl equ- |JIek. 1.1. [IpenmMet u conepKaHue AUCUUTUIUHBI. 3 1 - -
HUL] U CXEMBI 3a- Ha3nadyenue pacueToB KOPOTKUX 3aMbIKaHUN
Mmenreaus DOC B DOC. OCHOBHBIE JOMYIIEHUS U PACUETHBIE
YCIIOBHSI.

1.2. CucteMbl €MUHULL — OTHOCUTEILHEIE U
MMEHOBaHHbBIE. BBIBO TUIIOBBIX (HOPMYIL.

1.3. CxeMbI 3aMenieHus — MpaBuiia CocTaBie-
Hus. [IpeobpazoBaHue cxem 3aMelICHHS.

IIp. Pemenue 3agau mo moaysmto 1 3 1 - - OueHka peneHus
MPaKTUYECKUX 3a/1a4 U
MPOBEPKA YCBOCHHUS
MaTepuana

Cp. N3ydenne KOHCHEKTOB JieKIMil. M3yuenue 3 20 - -
TEOPETUIECKOT0 MaTepuana mo yueOHuKaM 1
y4eOHBIM TTOCOOHUSM C TTOATOTOBKOW OTBETOB
Ha BOMpPOCHI. [I0Ar0TOBKA K MPAKTHYECKUM
3aHATHUSAM U J1a00paTOPHBIM paboTam.

2. Ananu3s pexu- |Jlek. 2.1. Ananu3 cummerpuunoro K3 B nenwu, nu- 3 2 - -
MOB TpEXQazHoro TaeMON HWCTOYHMKOM OECKOHEUYHOW MOIIIHO-

KOPOTKOT'O 3aMbl- ctu. Ilonueni Toxk K3 u ero cocrasisromiue.

KaHus B DOC VY napusiii Tok K3.

2.2. Pacuer pexumoB K3 ¢ HOMHUHAIbHBIM
HanpspkeHueM Hike 1 kB.

2.3. Tpéxdazusie K3 B 1enu, nuraemoit uc-
TOYHHUKOM KOHEYHOW MOIIHOCTH. [lapameTpsl
CHHXPOHHOT'O T€HEpaTopa MpU Pa3HbIX PEkKHU-
Max K3. YcranoBuBmmiics u cBepXmepexo-




Buna DopMBbI TEKYLLET0
Monayab y‘jeﬁ- HaI/IMeHOBaHIfe TeM 3aHATHI Cemectp |Obem, u.| Bawist | WnTepaxtus, u. KOHTPOJIA (Haume-
(pa3nea) HOH pa- (yueOHoO padoThI) HOBaHHE OLEHOYHOI0
00ThI cpeacTsa)
HbIU pexuMm K3.
2.4. Bnusnue APB reHepatopoB Ha peXUMBbI
K3.
IIp. Pemenue 3apau no moynio 2 3 1 - - OrueHka pelieHus
MPaKTUYECKUX 3a7a4 U
[IPOBEPKA yCBOEHUS
MaTepuaia
JIa0. JlaGopatopnas pabora Ne 1 3 2 - - Omnpoc Ha nabopatop-
HBIX 3aHATUSAX 10
TEOPETUUECKOMY Ma-
Tepuany.
BrimmonHenue u 3amu-
Ta 1a00paTOPHBIX pa-
00T
Cp. N3ydenune KOHCIEKTOB JieKIMi. 3yuenue 3 32 - -
TEOPETUYECKOTr0 MaTepuasa 1o yueOHuKam u
y4eOHBIM TTOCOOHUSM C TTOATOTOBKOW OTBETOB
Ha Bompockl. [IoAroToBKa K IPaKTUYECKUM
3aHATHUSAM U J1a00paTOPHBIM paboTam.
3. Ilpaktueckue |Jlek. 3.1. Meron pacd€THbIX KpHBBIX. JlomymieHus 3 1 - -
METO/IbI pacuera U TIOPSIZIOK pacuéra.
[PEKMMOB TPEX- 3.2. Boibop oOopynoBaHUsI 1O CTOWKOCTH K
dhaznoro K3 Tokam K3.
3.3 IlpakTuyeckue MeTobl pacuéra Tpexdas-
HbIx K3 Ha cropone Huxke 1 kB.
IIp. Pemenue 3agau nmo moaysnto 3 3 1 - - OrueHka pelieHus

MMPAKTUYCCKUX 3a1a4 U

[IPOBEPKA YCBOEHUS




TEOPETUYECKOTr0 MaTepuasa 1o yueOHuKam u

Buna DopMBbI TEKYLLET0
Monayab y‘jeﬁ- HaHMeHOBaHIfe TeM 3aHATHI Cemectp |Obem, u.| Bawist | WnTepaxtus, u. KOHTPOJIA (Haume-
(pa3nea) HOH pa- (yueOHoO padoThI) HOBaHHE OLEHOYHOI0
00ThI cpeacTsa)
MaTepuana
Cp. N3yuenune koHCIEKTOB JIeKUMi. M3yueHue 3 24 - -
TEOPETUUECKOr0 MaTepuana no yueOHuKam 1
y4eOHBIM ITOCOOUSM C MOATOTOBKOW OTBETOB
Ha Bonpockl. [loaroroBka kK npakTu4ecKum
3aHATHUSAM U J1a0OPaTOPHBIM pabOTaM.
4. Aganu3s Jlek. 4.1 Bunpl HEeCUMMETPUYHBIX aBapuil. Meton 3 2 - -
HECUMMETPUYHBIX CUMMETPUYHBIX COCTABJIAIOIIMX JUIsI aHAIHM3a
KOPOTKHUX 3aMbl- HK3.
KaHUI 4.2. Cxembl pa3In4HBIX IOCIENOBATEIbHO-
CTEH W IpaBujia UX MMOCTPOCHHUS.
4.3. IlpaBuno SKBUBAJIEHTHOCTH MPSIMOU IIO-
cinenoBarenbHOCTH. CpaBHEHUE TshkecTH K3.
4.4. BekTopHbIE AMarpaMMbl U KOMIUJIEKCHBIE
cxeMbl 3amenieHus 1 ciydaes HK3.
IIp. Pemenue 3agau no monynio 4 3 2 - - OrueHka pelieHus
[PaKTUYECKUX 3a/1a4 U
[IPOBEPKA YCBOEHUS
MaTepuana
JIa0. JlaGopatopnas pabora Ne 2 3 2 - - Omnpoc Ha nabopatop-
HBIX 3aHATUSAX I10
TEOPETUUECKOMY Ma-
Tepuay.
BrimmonHenue u 3amu-
Ta 1a00paTOPHBIX pa-
oot
Cp. N3ydenune KOHCTIEKTOB JieKIMi. M3yueHnue 3 24 - -




Monayab
(pa3nen)

Bun
yueo-
HOH pa-
00THBI

HaumenoBanue TeM 3aHATHH
(yueOHoO padoThI)

Cemectp

Oo0nBem, 4.

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA (Haume-
HOBaHHE OLCHOYHOI'0
cpeacTsa)

y4eOHBIM TTOCOOHUSM C TTOATOTOBKOW OTBETOB
Ha BOMpOCkl. [I0Ar0TOBKA K MPAKTHYECKUM
3aHATHUSAM U 1a00paTOPHBIM paboTaMm.

5. IlpakTrueckue
METO/BI pacueTa
HECUMMETPHUYHBIX

K3

Jlexk.

5.1. Merox pacyeTHBIX KPUBBIX IS CIIydast
HK3. Y napusiii Tok HK3. HK3 B ceTsix Huxe
1000 B. Ilepexoanslii mpouecc B Harpyskax
npu HecuMMeTpruuHbIX K3.
5.2. Meton pacueta NpPOCTOrO 3aMbIKaHUS.
KomneHcrpoBaHHBIE CETH.

IIp.

Pemenue 3agau mo moaysnto 5

Onenka pemeHus
NPaKTHYECKHX 337a4 U
[POBEPKA YCBOCHHUS
Marepuaia

N3yuenue KOHCIIEKTOB Jiek1ui. M3ydenue
TEOPETUYECKOI0 MaTepuasa 1o yueOHuKam u
y4eOHBIM ITOCOOUSM C MOATOTOBKOW OTBETOB
Ha Bonpockl. [1oAroToBKa K MpakTHUECKUM
3aHATHUSM U J1a0OPaTOPHBIM pabOTaM.

24

6. AHanu3 u pac-
YET MPOAOJIBHOU
HECUMMETPUU U
CJIOXKHBIX aBapuu

Jlek.

6.1. OO6peiBBI (a3 W METOABI HMX pacyeTa.
KoMrinekcHbie cXeMbl 3aMEIIeHHUsT U BEKTOP-
HBIE JarpamMMbl IpU 0OphIBaXx.

6.2. Crio>xHblE BUIBI aBapuil — aHaJIu3 U pac-
YET.

6.3. IIporpammHOe oOecrieueHre sl aHaIn3a
nepexoAHbIX npoieccoB B 9IC.

IIp.

Pemenue 3agau mo moysnto 6

Onenka pemeHus
NPaKTHYECKHX 337a4 U

[IPOBEPKA YCBOEHUS




ITM3a CTaTHYECKOM
[YCTOMYMBOCTH

DOC

yu. Kpurepun cTaTU4ecKol YyCTOMYHUBOCTH
(CY). Uneanvubiii mpenen MomHocTH. [lpe-
nenbHbli yroa CVY.

8.2. Bmmsume »>¢dexra SBHOMOIIOCHOCTH
cunxponHo wmamuHbl Ha CY. Bekrtopnas
JMarpaMma, YrilOBble XapaKTEpPUCTHKHU SIBHO-

Buna DopMBbI TEKYLLET0
Monayab y‘jeﬁ- HaHMeHOBaHIfe TeM 3aHATHI Cemectp |Obem, u.| Bawist | WnTepaxtus, u. KOHTPOJIA (Haume-
(pa3nea) HOH pa- (yueOHoO padoThI) HOBaHHE OLEHOYHOI0
00ThI cpeacTsa)
MaTepuraia
Cp. N3yuenune koHCIEKTOB JIeKUMi. M3yueHue 3 24 - -
TEOPETUUECKOr0 MaTepuana no yueOHuKam 1
y4eOHBIM ITOCOOUSM C MOATOTOBKOW OTBETOB
Ha Bornpockl. [IoAroToBKa K NPaKTHUYECKUM
3aHATHUSAM U J1a0OPaTOPHBIM pabOTaM.
7. O0mue moug- |Jlek. 7.1. O6mue nousTus 06 ycrounBoctu I3C. 3 1 - -
TUst 00 ycTon4n- 7.2. OCHOBHBIE JOMYILIEHUS U PACUETHBIC
BocTH DOC YCIIOBHA.
7.3. 3anac craruueckoi ycrouuBoctu (CY)
1 UX HOpMBI. HazHaueHue pacyeToB yCcTONYHU-
Boctu DOC.
IIp. Pemenue 3agau mo moaysmto 7 3 0,5 - - OueHka peneHus
MPAKTUYECKUX 3a7a4 U
[POBEPKa YCBOCHUS
MaTepuana
Cp. N3ydenune KOHCIEKTOB JieKIMi. 3yuenue 3 18 - -
TEOPETUIECKOT0 MaTepuana mo yueOHuKaM 1
y4eOHBIM TTOCOOHUSM C TTOATOTOBKOW OTBETOB
Ha BOMpPOCHl. [IoAr0TOBKA K MPAKTHYECKUM
3aHATHUSAM U 1a00paTOPHBIM paboTam.
8. Meronsl ana- | Jlek. 8.1. BekTopHas auarpamma 3jeKTponepena- 3 1 - -




Bug ®opMbI TEKYLIETO

Monayab yueo- HaumeHoBaHue TeM 3aHATHI KOHTPOJIA (Haume-
. N Cemectp |O0bem, u.| baauasl | UHTEpaKkTHB, 4.
(pa3nea) HOH pa- (yueOHoO padoThI) HOBaHHE OLEHOYHOI0
00ThI cpeacTsa)

MOJIFOCHOTO TeHEepaTopa.
8.3. Bunp! u Biugaue APB cuHxpoHHOrO re-
Hepatopa Ha CVY. BekTopHble auarpammbl
peXHMa PETYIUPOBAHHS BO3OYKICHUSI.

IIp. Pemenue 3agad mo moaymto 8 3 0,5 - - OueHka peneHus
MPaKTUYECKUX 3a/1a4y U
[POBEPKa YCBOCHUS
MaTepuana

Cp. N3ydenune KOHCIEKTOB JeKIuil. 3yuenue 3 18 - -
TEOPETUIECKOr0 MaTepuana mo yueOHuKaM 1
y4eOHBIM TTOCOOHUSM C TTOATOTOBKOW OTBETOB
Ha BOMpPOCHl. [I0Ar0TOBKA K TPAKTHYECKUM
3aHATHUSAM U J1a00paTOPHBIM paboTam.

9. Meroas ana- | Jlek. 9.1. [unammueckas ycronumBocth (1Y) 3 1 - -
nu3a TMHaMH4e- JMEKTPOCTaHIIMM, paboTaroniel Ha IIMHBI

CKOW YCTOMYHMBO- O0eckoHeuHOM MomHOCTA. OTKIIIOUEHUE LeNn

ctu OOC u eé nByxuenHoi nuauu. [IpaBuio mmomaaen. 3a-

SJIEMEHTOB nac J1V.

9.2. Cxempbl 3aMeNIeHUs TPU KOPOTKOM 3aMbl-
KaHUU. ABapuUiHbIC YTJIOBBIE XapaKTEPUCTHU-
ku. [IpeaenbHbIi yron OTKIIOUEHUST aBapHH.
9.3. Jlunamuueckas yCTOMYMBOCTb Y3JIOB
Harpy3ku. [Iyck CII u AJl. Habpoc Harpy3ku
Ha CJl u AJl. Camozanyck AJl u CJI.

IIp. Pemenue 3agau mo moaysmto 9 3 1 - - OueHka peneHus
MPaKTUYECKUX 3a/1a4y U
[POBEPKa YCBOCHUS
MaTepuana




Monayab
(pa3nen)

Bun
yueo-
HOH pa-
00THBI

HaumenoBanue TeM 3aHATHH
(yueOHoO padoThI)

Cemectp

Oo0nBem, 4.

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA (Haume-
HOBaHHE OLCHOYHOI'0
cpeacTsa)

Cp.

N3ydenune KOHCIEKTOB JieKIMi. 3yuenue
TEOPETUIECKOT0 MaTepuala mo yueOHuKaM 1
y4eOHBIM TTOCOOHUSM C TTOATOTOBKOW OTBETOB
Ha BOMpockl. [[0Ar0TOBKA K MPAKTHYECKUM
3aHATHUSAM U J1a00paTOPHBIM paboTam.

18

10. MeToibI co-
XpaHEHUs yCTOM-

YUBOCTH CJIOXKHBIX
D0C

Jlexk.

10.1. CpencrtBa NOBBILIEHMS] YCTONYHMBOCTH
29C. AIIB nunuii. APB u ¢opcupoBka B03-
OyXJeHus TeHepaTopoB. PerymmpoBanue
MOIIIHOCTH TypOuH. CucTeMHasi aBTOMaTHKa —
OTKJIFOUYEHHE YacTU TE€HEePaTOPOB, DIEKTPUYIC-
CKOE€ TOPMO>KEHHUE, YaCTOTHAs pa3rpyska, Jie-
JICHUE CUCTEMBI.

10.2. CucremHble aBapuud M UX MOCIEACTBHUS.
JlaBuHHBIC TPOIIECCHl — MEPBI MPEIOTBpAIIIe-
HUS ¥ JIMKBUJIALMS IOCIIEICTBU.

Cp.

IToaroroBka K UTOrOBOMY TECTUPOBAHUIO
(ax3ameny)

16

PyKOBO/CTBO: KypCOBBIE PabOTHI

KonTposb

98]

8,65

ITA

Cnaua nK3aMeHa

0,35

HToro:

252




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

JInsi OLEHKH 3HAaHWUN, YMEHHS U YPOBHS NMpO(ecCHOHANBHBIX KOMIIETCHLIUH, MpHoOpeTae-
MBIX BBIIIYCKHHKOM B IPOLIECCE N3YYCHUS TUCHHUIIIMHBI «QJIIEKTPOMATHUTHBIC U JJIEKTPOMEXaHNYE-
CKHME IEPEXOAHBIE MPOLECCHl B 3IEKTPOIHEPrETUYECKUX CHUCTEMAX», UCIOJIB3YIOTCS CIEAYIOLIHE
00pa30oBaTeIbHbIE TEXHOJIOTHHU:

- JICKIIMH C UCTIOJIb30BaHHEM MYJIbTUMEANIHOTO 000py10BaHHUS;

- MPAaKTHYECKUE 3aHATHSA C YCTHBIM OIPOCOM CTYACHTOB U 3aKPEILNICHUEM TEOPETHYECKOTO

MaTepuaia,

- J1aOOpaTOpHBIE 3aHATHUS, KOTOPbIE O3BOJISIOT NPUOOPECTH MPAKTUYECKHE 3HAHUSI 1 HaBbl-

K1 paboThl ¢ HOPMATUBHOM, METOJMUECKOM, HAYYHO-TEXHHUECKON U CIIPABOYHOM JINTepaTy-

poii;

- UHJUBHIyaJIbHBIEC U TPYIIIOBBIE KOHCYJIBTAL[UU 10 TEOPETUUYECKUM U IIPAKTUYECKH BOIIPO-

caMm Kypca;

- BBITIOJIHEHUE KYPCOBOU PabOTHI;

- IPOBEJICHUE CEMUHApa C 1ebI0 (POPMUPOBAHMS U PA3BUTHUS IPOPECCUOHATIBHBIX HABBIKOB

o0yJaromuxcs;

- IPOBEJICHHUE PA3IMUHBIX (JOPM CAMOCTOSTEIBHOM PabOThI, KOTOpasi BKIHOYAET MOATOTOBKY
K JICKIIMOHHBIM U IIPAKTUYECKUM 3aHATUSAM.

6. MeTtonuyeckue yKa3aHUs M0 OCBOECHUIO TUCIHUILIHHBI

6.1. OGyuarommmcsi HEOOXOIMMO O3HAKOMHUTHCS: C COJEpXKaHUEM padoueld MporpaMMbI
JTUCITUTIAHBL, C TENIIMU U 33a4aM¥ JUCIUILTAHBL, €€ CBSI3IMU C IPYTUMU JUCIHUILTHHAME 00pa3o-
BaTEJIbHON IPOrpaMMBbl, METOJUYECKIMH pa3pabOTKaMHU MO TaHHOW JUCIUILINHE.

6.2. MeTronnyeckue yka3zaHHs 10 TMOJTOTOBKE K JICKIIMOHHBIM 3aHSATHUSIM.

B xone nekuuii paccMaTpuBalOTCsl OCHOBHBIE MOHSTHS TEM, CBSI3aHHbIE C HUMHU T€OpeTHYe-
CKHE€ M TPAKTUYECKHE BOMPOCHI, JAIOTCS PEKOMEHAAINU ISl CAaMOCTOSTENILHOM pabOThl U MOATO-
TOBKE K MPAKTUYECKUM 3aHATHAM. [103TOMYy M3ydeHre NUCHUIUIMHBI TPEOyeT CUCTEMATHUECKOTo U
MOCIIEI0BATEIPHOTO HAKOTUICHUS 3HAHUH, CIIEIOBATEBHO, MPOIYCKU OTICIBHBIX TEM HE MO3BOJIS-
10T TJIyOOKO OCBOUTH mpeameT. [lepen ouepeaHo ekiuein He0OX0AUMO TPOCMOTPETH/TIOBTOPUTH
MaTepuanbl mpeabiaymeid Jekuuu. [Ipu 3aTpyAHeHHsIX B BOCHPHUSITHM MaTepuaia cleayeT oOpa-
TUTBHCS K OCHOBHBIM JINTEPATYPHBIM UCTOUHUKAM.

6.3. Meronndeckne yka3aHHs MO MOJATOTOBKE K MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHSM.

B xone mpakTudeckux M Ja0OpaTOPHBIX 3aHATHH YIIyOJSIOTCS M 3aKPEIUISIOTCS 3HAHUS
00yJaromUXCs MO PsIIy PACCMOTPEHHBIX Ha JIEKIUSIX BOMPOCOB. [Ipy MOATOTOBKE K MPAKTHUYECKUM
1 1a00paTOPHBIM 3aHATUAM O0YUYaIOIIHIACS TOKEH:

— U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3YyYUTh MaTepUaIbl JICKIIHIA;

— MIOJTOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe;

— BBINIOJIHUTH JJOMAITHEE 3aJJaHue, PEKOMEHJOBAaHHOE MPENoJaBaTeNIeM MPU U3yYEHUH KaxK-
JIOM TEMBI 3aHATHS,

— IOATOTOBUTH OJIAHK OTYETA MO JabopaTopHOI padoTe.

6.4. CamocrosTenpHasi paboTa BKIIOYAeT B ceOs BBHINOJHEHUE PA3IMYHOTO pOJia 3aJaHui U
CaMOCTOSITEIIbHOE M3YYCHUE TEOPETHUYECKOTO MaTepualia Mo ydeOHHKaM M Y4€OHBIM IOCOOHSIM C
MOJTOTOBKOM K MPAaKTHYECKUM 3aHATHSIM. KOHTPOIIb caMOCTOSATENHbHON pabOThI O0yUaIOIINXCS HAJl
IPOrpaMMOil Kypca OCYLIECTBIISIETCS B X0/1€ PAKTUUECKUX 3aHATHH (YCTHBIA ONpOC, peuieHue 3a-
Ja4, MyOIMYHOE BBICTYIUICHUE C JOKJIAIOM 10 BEIOPAHHOHN TeMe, TECTHPOBAHUE).



7. OeHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyeMoii KOMIIETeH U HaumeHoBanme
Cemectp
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA

6 [TK-1 (TTK-1.3) Jlabopartopusie paboTsr 1-5
3amaun 7151 KOHTPOIBHBIX PadOT MO Te-
Mam 1-5
Brinonnenue KypcoBoii paboThl
TectoBrie 3amanust Ne 1-500
Bonpocs! quist ak3amena Ne 1-60

6 [1K-3 (TTK-3.1) JlabopaTtopnsie paboTsr 1-5

3amauu 17151 KOHTPOJIBHBIX paboT 1o Te-
Mam 1-5

Brinonnenue KypcoBoii paboThl
TectoBrie 3amanust Ne 1-500

Bonpocs! quist ak3amena Ne 1-60

7.2. TunoBble 3a1aHUA MJIM HHbIE MATePHAJIbI, HEOOXOANUMBIE /ISl TEKYLIEro KOHTPOJIs
7.2.1. JIaGopaTopHbIe 3aHATHSA
Kpartkoe onucanue u perjiaMeHT BBINOJHEHUS

Jlaboparopuas padorta Ne 1. Pacuer tpexdasnoro K3 na cropone ke 1000 B (B nernu, mu-
TaeMON MCTOYHUKOM OECKOHEYHON MOIITHOCTH).

Jlaboparopuas pa6ora Ne 2. Pacuer Tpexdaznoro K3 B menu, nutaeMoil HCTOYHUKOM KO-
HeuHoU MomtHOoCTH. Pacder Tpexdaznoro K3 B cnoxknoi cxeme 99C. MeTo1 pacUeTHBIX KPUBBIX.

Jlaboparopuas padora Ne 3. Pacuer HecuMMeTpu4HbIX aBapuii B 9DC, muTaeMol NCTOYHH-
KOM KOHEYHOW MOIIHOCTH. METOJ CHMMMETPUYHBIX COCTaBsAONMX. [locTpoeHne KOMIIJIEKCHOM
cxemsl 3amerenust HK3 u oOpriBoB.

Jlaboparopnast pabota Ne 4. MonenupoBaHue U aHATN3 TIEPEXOAHBIX MPOIIECCOB IS CIIydast
tpexdasznoro K3 Ha cropone Hmxke 1000 B.

Jlaboparopnast pabota Ne 5. MonenupoBaHue U aHATN3 TIEPEXOIHBIX MPOIIECCOB /IS CIIydast
HecumMeTpuuHbIX K3 B D3C. Iloctpoenue Bekropubix auarpamm HK3 1 0OpsIBOB.

Kpurepun onenkn:
- OIIEHKA «3aYTE€HO)» BBICTABISIETCS CTYICHTY, €CIIM CTYACHT BBIIOJIHMI M 3aIIUTHI Jabopa-
TOPHYIO paboTy;
- OIICHKA «HE 3aYTE€HOY - €CJIU CTY/ICHT HE BBINOJHWI U HE 3alIUTII Ja00paTOpHYIO paboTy.
7.2.2. Onpoc Ha J1a00paTOPHBIX 3aHATHSAX M0 TEOPETHYECKOMY MaTEePHAJLY
KoHTpoJibHbIE BONIPOCHI:
Kak npuBectr k 6a3uCHOI CTYIEHU COMPOTHBIICHUE TUTAIOIICH CETH?
Kax mpuBecTy k 0a3MCHOM CTYNEHU COTIPOTHUBIICHUS TUHUN?

Kak paccunrarh mpuBeieHHOE K 0a3MCHOM CTYIIEHU PEaKTUBHOE COMTPOTUBIICHHE
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 paccunrarh mpuBeeHHOE K 0a3UCHON CTYIIEHU aKTUBHOE COTIPOTHBIICHUE
Tpanchopmaropa?

Kaxkue snemeHThI aBapuifHOM LIETIH ONPEACIIAIOT, B OCHOBHOM, BeTUYHHY Toka K37
Onummre NopsI0K BRIBOJA TUIIOBBIX (opMyl A pacueTa TokoB K3 Ha cTropoHe Hike
1000B.

[IpuBenuTe anroputm pacueta Tpexda3usix TokoB K3 Ha ctopone Huxe 1000B.

Crepxnepexoansiii Tok K3 — 4ro 310 Takoe? Kaknumu napamerpaMu OH
omnpeaensiercs?

ITepexoanbiii Tok K3 —uto 310 Takoe? Kakumu mapameTpamu OH
omnpeaensiercs?

VcranoBuBmmiica Tok K3 — uro 3To Takoe? Kakumu mapamerpamu oH
omnpezaensiercs?

Kakwne macriopTHbeie mapaMeTpbl OMUCHIBAIOT CHHXPOHHBIN TeHepaTop?
[ToueMy reneparop 3amMemaeTCsi CONPOTUBIEHUEM 110 MPOAOJIBHOM ocu?
Kaxk Bnmusier APB reneparopa Ha xapaktep nepexoHoro npoiecca npu K37?
Kak n3mensercs Ink=f(T) nmo mepe ynanenue touku K3. oT nctounuka
MATaHUS?

Jaiite onpenenenne ynapHoMy Toky K3, oT kakux mapamMeTpoB CXeMbI OH 3aBUCUT?

B uem cyTh MeTOa cCHMMETPUYHBIX cocTaBisromux? Kakoit mopsgok yepenoanue a3 B
CHUCTEeMax MpPsIMOi, 0OpaTHOM U HYJIEBOM MOCIIEIOBATEILHOCTEH?

Kak 1o u3BeCTHBIM CHMMETPUYHBIM COCTABIISIFOIINM (ha3el "A" TOCTPOUTH BEKTOPHBIE
JarpaMMbl TOKOB M HampsDKeHHS BO BeexX ¢azax mpu HK3?

Kak ctposiTcst cxembl psiMoii, 00paTHOH U HyJeBOU nocnenoBarenbHocTelt mpu HK3?
Kakumu nmapamerpamu 3amMeniaroTcsi TeHEPATOP AJIA CXEM Pa3TUYHBIX MMOCIEI0BATEIbHOCTEN?
Kaxk 3amemarorcst napametpst aunuit (BJI u KJI) nis cxem pa3innyuHbIx
IIOCJIENOBATEIILHOCTEN?

Kakumu mapamerpamu 3aMenieHbl AByX0OMOTOYHBIC TpaHCHOPMATOPEI B cXeMaX HYJIEBOI
MOCJIEA0BATEIbHOCTH B 3aBUCUMOCTH OT Touku K3. [Touemy?

Kak oka3biBaeT BIUsSHUE Ha CXEMY HYJEBOH MOCIEIOBATEILHOCTH aBTOTpaHC(HOpMaTop,
TPEXO0OMOTOUHBIHN TpaHchopMaTop? YKakUTE Ha CXEME.

[TpaBuiio 3KBUBaJICHTHOCTH MPSIMOM MOCIENOBATEILHOCTH. UTO Takoe «100aBOYHOE
conpotubieHue»? Yto xapakrepusyer kodddurment m(n)?

[IpaBuio 3KBUBaJEHTHOCTH TOKA MPSMOU MOCIIEIOBATEIIBHOCTH. Y KQXKUTE PaCUETHBIE

bopMyIIHI.

Kak n3mensiercst BO BpeMeHH ciararoniye Toka K3 nmpu nuranum aBapuitHOM CXeMbl
HUCTOYHUKOM OECKOHEYHON MOITHOCTH?

Kaxkue 351emMeHThI aBapuifHOM 1Ieny ONpeaesiioT B OCHOBHOM Beln4unHy Toka K3 Ha cTopone
Huxe 1000 B?

AMIUIMTYAHOE, MTHOBEHHOE U JieiicTBYyromue Toku K3. [laiite onpenenenus.

Uem otnuyaroTcs pac4€THbIEC YCIOBHS OT JOMYUIEHUN Mpu aHanu3e aBapuit B COC?

Yewm 00yCIIOBIEHO 3aTyXaHHE MMEPUOANIECKON cocTaBisitoniei Toka K3 Bo BpeMeHn
(TeroBo# cmana Toka)?

OnumuTe NoHATHE "UCTOYHUK OECKOHEYHOW MOIITHOCTH (HEM3MEHHOTO TUTaHus)".

OcHoBHbIE BUbl HECCUMMETPUYHBIX HapYLICHHI HOPMaJIbHOU pabOThl U OCOOEHHOCTH UX
pacuera?

Otnnuus pacuetoB HecuMMeTpuaHOro K3 B cetn Hanpspbkenuem Boime 1000 B ot
HecummerpuyHoro K3 B cetu HanpsokenueM Huxke 1000 B?



5.3. Kak no u3BECTHBIM CHUMMETPHYHBIM COCTABIISIONIUM (a3bl "A" MOCTPOUTH BEKTOPHBIE
JIarpaMMbl TOKOB M HampsDKeHHs BO BcexX ¢azax mpu HK3?

5.4. Kak BiuseT pe:KuM HeHTpainu IByXOOMOTOUHBIX TPaHC(HOPMATOPOB Ha COMTPOTUBIICHUS
CXEMBbI HYJIEBOHM MOCIEA0BATEIbHOCTH?

5.5. Toxu npocteix K3. B uém onacHocTs TOKOB IpocThix K3? Ilopsinok pacuera 1 METOIbI
OTpaHUYEHUS.

5.6. TIlpoponbHas nHecummeTpusi. Kak e€ MOAeIUpyIOT U pacCUUTHIBAIOT?

5.7. TloueMy cOmpOTHBIICHHE JIUHUU AJIEKTPONEPEaAUM sl TOKA HYJIEBOM MOCIEI0BATEIbHOCTH
Oombire, yeM i npsmoii? UTo oka3bpiBaeT BIUSHUE HA HEro?

5.8. Kak BiusitoT aBTOTpaHCcGHOpMATOPBI HA CYMMapHOE CONTPOTHUBIICHHE CXEMbI HYJIEBOH
MOCJIEI0BATEIbHOCTH?

Kpurepun onenkn:

- OLICHKA <«Ba4YTCHO» BBICTABJISICTCA CTYI[CHTy, cclin CTy,Z[eHT OTBCTUJI 60.]1]:]_]_[6 YcM Ha I10J10-
BUHY KOHTPOJILHBIX BOIIPOCOB;

- OLICHKA «HE€ 3a4YTCHO» - €CJIN CTy,Z[eHT OTBCTUJI HA HO.HOBI/IHy NJIN MCHBIIIC KOHTpOJIBHBIX
BOITPOCOB.

7.2.3. 3apa4u 1JI1 KOHTPOJbHBIX PadoT:

1. TunoBsbie Gopmy.Jibl.

1.1. [Toayuuts dopmyny st IpUBEAEHUS K Oa3UCHOM CTYNIEHW B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJICHUA X, 3a1aHHOT'O B UMCHOBAHHbBIX €ANHHNIIAX.

1.2. Tlonyuuts hopMymy 1jsi IpUBEIACHUS K Oa3UCHOM CTYNEHH B MMEHOBAaHHBIX €IMHUIIAX COIPO-
TUBJIEHUS X, 3alaHHOTO B OTHOCUTENBHBIX €IUHUIIAX, IIPU U3BECTHBIX UH, SH.

1.3. [Toayuuts dopmyny st IpUBEAEHUS K Oa3UCHOM CTYNEHW B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJICHUA X, 3aIaHHOTO B OTHOCHUTCIIBHBIX CAWHUIAX, IPHU U3BCCTHBIX UH, IH.

1.4. Tlonyuuts hopMymy IJsl IpUBEIACHUS K Oa3UCHOM CTYNEHM B MMEHOBAaHHBIX €IMHUIIAX COIPO-
TUBJIEHUA X, 3aJJaHHOTO B % K HOMUHAITY, TPU U3BECTHBIX UH, SH.

1.5. [Toayuuts dhopmyny st IpUBEAEHUS K Oa3UCHOM CTYNIEHNW B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJEHUS X, 3alaHHOrO B % K HOMUHAaIy, Ipy u3BecTHBIX UH, H.

2. Pacuét Tpéx(a3HbIX TOKOB KOPOTKOI0 3aMbIKAHUS OT INIMH 0€CKOHEYHO! MOIIHOCTH.

2.1. Iloctpouts U mpeoOpazoBaTh K yAOOHOMY JUIsl pacuéra ToKa TpEX(asHOro K.3. BUAY Pacyer-
HYIO CXeMy (HapuCOBaTh CXEMY).

(Ei} | Ti i

T3 T2 2

2.2. TloctpouTh pacu€THyI0 cxemy M mpeoOpa3oBaTh €€ K BHAY, yIOOHOMY AJsi pacuéra TOKOB



Tpex¢azHoro K.3.

T
T2

(O~ =
T3
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2.3. TlocTpouTh BO BpPEMEHH TOK MEPEXOAHOTO Tpoliecca nmocie 3-Gha3Horo K.3. eCiau J0aBapHUiTHBIN
pexuM - xonoctoi xon, Ecm=1, x=1, nns [1=0 u /2.

PR

2.4. TTocTpouTh BO BpeMEHH TOK IIEPEXOIHOTO Tpoliecca mocie 3-(ha3Horo K.3., €Clu Eczx/E , X=1,

r=1, mmg =0 u [I=0/2.
@_f\fx\r\_i'j

2.5. TloctpouTh BO BpEMEHU TOK MEPEXOJHOTO Iporiecca mocie 3-ga3Horo K.3., €Ciu Ecmzﬁ ,
X=1,r=1, nna [1=-1/4 u [1=11/4.

3. Pacuér Tpéxda3HbIX KOPOTKHUX 3aMbIKAHMI OT HCTOYHUKOB KOHEYHOI MOIIIHOCTH.

3.1. PaccunTarh cCBepXmepexoHbIi M YIapHbIH TOK MpH TPEX(HAa3HOM K.3. B CXEME:

I P T §
[TapameTpbl 37IEMEHTOB CXEMBI:

r P T
Sg=50 MBA Us=10xB U{1/U2=10/110xB

Upg=10 kB [1=3 KA Sy=100 MBA
x ¢=0.20 xp=15% ug=0.1




3.2. MeTo1oM pacu€THBIX KPUBBIX OMPEACIIUTD IMEPEXO0IHBIN MPOIIECC B TOUKE K.3. IPH TPEX(Ha3HOM
K.3. B CXEME:

r P T
[TapameTpsl cxeMmbl:
I P T
TI ¢ APB Ug= 10xB U1/U2=10/110 xB
x'a=0,144 Iy =10 kKA ug =10 %
Sy =100 MBA xp =10% Sy =100 MBA

3.3. Paccuntarh cBepXmepexoIHbIi U YIapHbIM TOK B TOUKE ABYX(Pa3HOTO K.3. B CXEMeE:

T2 r
(cH—™ 2§ r—)
T
[TapameTpsl cxeMbl:

C B T1 T2 I

xc=0  Xo=0.450wm/km  110/10 xB 100/35 kB Pyx= 80 MBrT
/1= 40 km Sg= 100 MBA Sg=10 MBA cos [1g=0.80

/7= 60 kM ug=10% ug= 6% x'4¢=0.15

Ug=110 xB

3.4. OmpenenuTh CBEPXNEPEXOAHBIN U YCTAHOBUBLIMICA TOK TPEX(HA3HOTO K.3. B TOUKE K.3. CXEMBI
MPY HAJIMYUK U OTCYyTCTBUU APB.

S o

[TapameTpsl cxeMbl:

r T1 T JI
Sg=100 MBA U1/U2=110/220kB  U1/U2=220/35kB  X=0.50 Om/kM
x'4=0.200 =5 % ug=10% /=106 kM
x¢=1.0 Sy =100 MBA Sy =10 MBA Ug= 220 kB
Ug= 10 kB
APB K=3

3.5. MetooM pacuéTHBIX KPUBBIX OINPENEIUTh MEPEXOAHBIA MpoIiece BO BPEMEHH IpH 3-(pa3HOM
K.3. B CXeMe (IUIsl TOYKH K.3.):



[TapameTpsl cxeMbl:

I T1 T JI
Sy=50 MBA U1/U2=10/110kB  U/U2=110/35kB  X=0.40 Om/kM
x'a=0.200 ug= 8% ug= 8% (=50 kM
IT c nemnd. Sy =100 MBA Sy =100 MBA Uy=110 kB

APB - ectb

4. Pac4ét HeCMMMETPUYHBIX KOPOTKHX 3aMbIKAHH.

4.1. TTocTpouTh CXEMBbI MPSIMOM, OOPATHON M HYJIEBOW MOCIEAOBATEIBHOCTH ISl 37eMeHTOB t = 0 1
t =oo (APB Her).

N

Ip.3eT 33T

4.2. I[TocTpouTh CXeMy HYJIEBOM MOCIIETOBATEILHOCTH JIJISl CXEMBI:

4.3. [TocTpouTh cxeMy HYJIEBOM MOCIIEIOBATEILHOCTH JIJISl CXEMBI:



K3 M

K2

4.4. PaccunTaTh CBEPXIEPEXOAHBIM U YCTAaHOBHBIIUICS TOK B TOYKE K.3. IPU OAHO(A3HOM K.3. B
cXeMe:

. S

r T1 T2

[TapameTpsl cxeMbl:
I P Tl T2 J
Sg=100 MBA Uyx=10 kB 10/110 xB 10/110 xB Ug=110 xB

x'4=0,10 Ig =10 kA ug=10% ug=10% X0=0.4 Om/km
APB - mer xp=5% Sp=100 MBA Sy=100 MBA =50 xm
xd =2,00 Xo(0)=1.2 OM/kM

4.5. PaccunTaTh CBEpPXIEPEXOAHBII TOK B TOUKE K.3. IpU 2-(pa3HOM K.3. B CXEME:

r T n :é

[TapameTpsl cxeMbl:

I T JI
Pa =80 MBA Sy = 100 MBA 2 enu Xo0=0.45 Om/kM
cos g =0.80 ug =10 % Uyg=110 kB =60 kM

x'a=0,150 U1/Uz = 10/110 kB
5. YrioBele XapaKTepUCTHKH
2.1. B cxeme E=2; U=1; X=1. Paccuntarh 1 NOCTPOUTH YIJIOBYIO XapaKTEPUCTUKY. ONpenenuThb

WJIeaJIbHBINA MpeIesT MOUTHOCTH, MIPEAEIbHBIN 110 YCTOMYMBOCTH YTOJ. Y CTOMYUB JIM T€HEPATOP, Te-
penatommii MoutHoCTh Po = 1?7 C xakuMm yriom oH padotaet? Kakos 3amac ero ycToiuyMBoCTH?




2.2. B cxeme E=2; U=2; Z=1+j1. PaccunraTh 1 NOCTPOUTH YIIIOBYIO XapaKTepUCTUKY. OnpeaennThb
WJICaTIbHBIN MpeIesT MOUTHOCTH, MPEAETbHBIN 110 YCTOMYMBOCTH YTOJl. Y CTOWYMB JIM T€HEpATOp, pa-
6oTaromuii ¢ yriom [ 19 =7501? Kakyro MomHocTh OH niepeaet? Kakos 3amac ero ycToiuynBocTH?

E 7 Il_T
P
()

2.3. B cxeme X = Xo= X3 =1; E=2; U=1.5. PaccunTaTh 1 MNOCTPOUTH YIJIOBYIO XapaKTEPUCTHUKY.
Onpenenuts UacaIbHBIN NPEAET MOLUHOCTH, IPEAEIIBbHBIN 10 YCTOMUYNBOCTH YTO1. Y CTOWYUB JIX
reHeparop, nepeaaromuii MmomHocth Po =17 KakoB 3amac ero yctoiuuBoctu?

E X, X, U

2.4. B cxeme E=1; U=1; Z;=/j1 — uHAYKTUBHOCTD; Zr= -j1 — EMKOCTb; Z3= | — aKTUBHOE COITPOTHUB-
neHue. PaccunTaTh ¥ TOCTPOUTH YIVIOBYIO XapaKTepUCTUKY. ONpeneNnTh UeaabHblil npeaei
MOITHOCTH, IPECNbHBIN 10 YCTOHYUBOCTH yrojl. Y CTOWYMB JI FeHepaTop, paboTaromuii ¢ yriom
(19 =120[1? Kakyro MOITHOCTb OH Tepenaer? KakoB 3amac ero craTi4eckod yCTOHYUBOCTH?

~ 1 ]

Z

2.5. B cxeme E=1; U=1; Zi1=j1 — uHAYKTUBHOCTB; Z>=1 — aKTUBHOE CONPOTUBIIEHUE; Z3=1 — ak-
TUBHOE COIIPOTUBJICHHE. PaccunTaTh M MOCTPOUTH YIVIOBYIO XapaKTepUCTUKY. ONpenesnTs uie-
aJIbHBIN IPEJEN MOIHOCTH, IIPEIEbHBIN 10 ycTounBocTH yroi. Kakoil yron umeer reneparop,
nepenarnmi MOIHOCTb Py =27

KpaTKOC ONMHUCAHUE U PEIrJIAaMEHT BBIIMMOJTHCHUSA

3aHaHI/IC BBITTIOJIHACTCSA IMHCBbMEHHO. OHCHI/IBaeTCH MPaBUJIBHOCTb BBINIOJIHCHUA 3adaHUSA U
KOJIMYCCTBO AOIMMYHICHHBIX ITPU BBINIOJIHCHUHA 3a/IaHUS OIIHOOK.

Kpurepun onenkn:

. 5 6aIoB BBICTABISETCS, €CIIM CTYACHT PEIIN BCE 337a4H PABHIIBHO;

. 4 Ganna, eciu CTYACHT PEIIni BCE 3a/1a4, BO3SMOXKHO, C HE3HAUUTEIbHBIMU OINOKAMU;



° 3 Gaya, eciu CTY/ICHT PEIInIT 3a/1a9l YaCTHIHO;
° 2 Gana, eciu peIIeHbl He BCe 3a/1auu;

. 1 Gam, eciu pelIeHbl HE BCE 3a/1a4H, B PEIICHUH UMEIOTCS OIITMOKH.

7.2.4. llpumepHasi TeMATHKA MUCbMEHHBIX pPadoT (KypcoOBbIX, ped)epaToB, KOHTPOJIb-
HBIX, PACYEeTHO-TPa(PMUeCKUX H Jp.)

Tema kypcoBoit paboThl: «Pacyer 31eKTPOMarHUTHBIX MEPEXOTHBIX MPOLIECCOB B AIIEKTPO-
9HEPreTUYECKUX CUCTEMAaxX» (BBIIOIHIETCS 110 BApUAHTaM).

Kpurepun u HOpMbI OLIEHKH KYPCOBBIX padoT

Ouenku Kputepun u HOpMBbI OLIEHKH

«OTIHYHOY «OTIUYHOY» CTABUTCS, €CJIM CTYACHT BBIMOJIHUI BCE pa3Jieibl
KypCOBO# pabOThI MPABHIILHO, C/IaJl €T0 B 3aUETHYIO HEJICIIO U
OTBETHJI ITPHU 3aIUTE KypCOBOH pabOThI Ha BCE BOIPOCHIL.
«XOPOIIO) «XO0pOoI10» CTaBUTCS, €CIU CTYACHT BBIOJHWI Pa3/ieibl Kyp-
COBOI PabOTHI C HECYIIIECTBEHHBIMH HETOYHOCTSAMH, CIAN Kyp-
COBYIO pabOTy B 3aU€THYIO HEAENI0 M OTBETWJ TPHU 3aIlUTe
KypCOBOH pabOThI Ha BCE BOMPOCHL.

«yJIOBJICTBOPUTEIILHOY «Y IOBIETBOPUTEIHHO» CTABUTCS, €CJIUA CTYICHT BBITOTHUI
paszenbl KypcoBOM pabOThI ¢ HEKOTOPHIMU HETOYHOCTSMHU U
3aTPYJHUIICS B HEKOTOPBIX OTBETaX IPH 3alIUTE KyPCOBOM pa-
OOTHI.

«HEYIOBJIETBOPUTEIHLHOY «HeynoBneTBOpUTEILHOY» CTABUTCS, €CIU CTYICHT HE BBIMOJI-
HUJI KypCOBYIO pabOTy B CPOK.




7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS
AUCHUTLTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 6

Bomnpocel k 3x3aMeny

1 | IIpobnema mepexonubix mpoueccoB (IIII) B anexkrposneprernueckux cucremax (23C).
OcHOBHBIE BUIbI, 0COOCHHOCTH U BIMSHUE MIEPEXOAHBIX MporeccoB B DOC.

2 | DnexTpoMarHuTHbIN nepexonHslii npouecc B 9OC. IlpuunHbl BOZHUKHOBEHUS U CIEX-
ctBusi. Haznauenust pacueros [1I1. OcHoBHBIE fonyieHus. PacueTHbie ycioBusl.

3 | [lonatus o cucremMax €JMHUIl — IMEHOBAHHbBIE M OTHOCHTEJbHbIE. BBIBOA THIOBBIX (op-
MYyJ1 U1l pacdyeToB pexkruMoB K3 ¢ HoMuHanbHbIM HanpsikeHuem Huxe 1 kB.

4 | Cxemsl 3amernieHust oTnenbHbIX dneMeHToB DOC. IlocTpoeHune u mpeoOpa3oBaHHE pe-
3ynpTUpyome cxemsl 3amenienus (K3 Ha ctopone Hmxke 1 kB). Yuer koaddurnmenton
TpaHchopMaIu

5 | Ucnonb3oBaHNe CUCTEMbl OTHOCUTENBHBIX €IMHUIl B pacyeTax MepeXOJHbIX MPOILIECCOB.
BriBo THIIOBBIX (hopMyIibl aiist pacueToB pexkumoB K3 ¢ Hanpsbkenuewm Boimie | kB.

6 | [IpeoOpazoBanne cxem 3amemieHus. CBepThIBAHUE M PAa3BEPTHIBAHUE PACUECTHBIX CXEM.
Tunossie popmynsl. Ynpomatonme npuemsl. Tok K3 cBepHyTO# cXeMBbl.

7 | Tpexdaznoe K3 B HepazBeTBIeHHOW Tpex(a3HOW IENH, MUTAEMOW MUHOW OECKOHEUHOM
MOIIHOCTH. BekTopHas nuarpamMma M CUCTEMa ypaBHEHUU. BbIHYKIeHHAs U cBOOOIHAS
cocTaBlsifole Toka Tpexgasnoro K3.

8 Anepuonnueckas ciararomas toka K3, ee HauanpHOE 3HAY€HHME, MOCTOSIHHAs BPEMEHH
3aryxanus. CBepxnepexoansiii Tok K3. Y napusiii Tok K3 — Tunosas ¢popmyia

9 | [Monwsni Tok Tpexdaznoro K3, ero MrHoBeHHOE U JelcTBYIOEee 3HaYeHUs. JleficTBYyIO-
111e€ 3HAUEHUs CBEPXIIEPEXOIHOTO M YCTAHOBUBILETOCS TOKA.

10 | DxBHUBaJIeHTHAs MOCTOSHHAS BPEMEHU 3aTyXaHUsI allepuoOIUYECKUX Claraloniux rpexdas-
Horo Toka K3. Metoapl X TOUHOTO ¥ MPUOIMKEHHOTO pacyera.

11 | Cunxponnsiii rereparop (CI'): oCHOBHBIE XapaKTEpUCTUKH M BEKTOpHAs Iuarpamma.
CuHXpOHHBIN TeHEpaTop B MEpBbIii MOMEHT Tpexdasznoro K3.

12 | CunxpoHHble, nepexoanbie u cBepxiepexoansie DJC u conporusnenus. Cepxnepexo/i-
HbIl pexxuM K3 - cxema 3aMelieHrs U BEeKTOPHbIE AUarpaMMbl.

13 | YcranoBuBmmiicsi pexum Tpexdaznoro K3 cuaxponHoro reneparopa. Ero mapamertpsi,
BEKTOpHAsI MarpaMmma 1 cxema 3aMelleHus.

14 | Bnusaue APB Ha pexum ycranoBusmerocs K3. OcnoBnbie Buasl APB reneparopa. Ile-
PEXOJIHBIN MPOIIeCC B CHHXPOHHOM reHepaTtope npu Tpexdazaom K3.

15 | Anepuonuueckas cinaratomias Toka TpexdasHoro K3 B menu, nutaeMoil HCTOYHUKOM KO-
HeuyHoU MomHOCTH. [locTosiHHAs BpeMeHu ee 3aTyXaHus. Y JapHbiid Tok K3.

16 | Dnementsl Harpy3ku I9C u cucreM snekrpocHabxkenus. x Bmusuue nHa I npu tpex-
dhaznom K3. O6061eHHas Harpy3Kka — XapaKTEPUCTUKU U yUeT.

17 | Pacuer cBepXmepexoIHOro, yJapHOTO M YCTaHOBMBIIErocs Toka Tpexdasnoro K3 ot
0000IICHHON HAarpy3Ku. Y4eT cocTaBisommx Toka K3 Bo BpemeHu.

18 | Merox pacueTHBIX KPHUBBIX — OCHOBHBIE AOIYIIEHUs. MeToauka pacuyera MepexoHOro
nporiecca nmpu Tpexdasznbix K3 B pa3BeTBICHHBIX ceTsX Bbilie 1 kB.

19 | Pacuér ynapusix TokoB K3 B pa3BeTBieHHbIX Hensax 99C ¢ HOMUHAJIBHBIM HalPsSKEHUEM
BhIme 1 kB (10 MEeTOly pacyeTHBIX KPUBBIX).

20 | Pacuer cBepxmepexoaHBIX U yAapHBIX TOKOB Tpexda3Horo K3 B memsx ¢ HOMUHAIBHBIM
HanpspkeHneM Huke 1 kB.




Bonpocsl k 3k3ameHy

n/n

21 | Pacuer nosnHoro toka K3 B ensix ¢ HOMUHaJIbHBIM HampsbkeHuem Hrbke 1 kB. TertoBoi
cnaj Toka. Y napueiii Tok K3. Yuer nonnutku ot menkux A/l

22 | Kmaccudukanus HecummerpudHbix K3 u aBapuit OCHOBHBIE IOMYIICHHUS M PAacUETHHIE
YCJIOBHSI, NPUMEHsIEMbIE MPU pacyeTax HecuMMeTpuuHbIX K3.

23 | Ucnonbs30BaHMEe METOJAa CUMMETPUYHBIX COCTABJISAIOIINX U aHAJIN3a HECUMMETPUYHBIX
K3. YcranoBuBIIMiiCS U CBEPXIIEPEXOAHBIN peXUMBI HecUMMeTpru4Horo K3.

24 | [TapameTpsl BO3AYIMIHBIX M KaOEIbHBIX JIMHUW JIJI1 TOKOB Pa3IMYHBIX MOCIEA0BATEIBHO-
CTEM.

25 | Ilapametrpol Harpy3ku O9C mjisi TOKOB Pa3jIUYHBIX IMOCIEI0BATEIBHOCTEN MPU HECHUM-
MerpuuHoM K3

26 | Cxewmsl psiMOii U 00paTHOI nocnenoBaTenbHOCTel [IpaBuia mocTpoeHus

27 | IlpaBuiia MOCTPOEHUS CXEMBbI HYJIEBOU MOCJIEI0BATEILHOCTH

28 | BiusiHMEe KOHCTPYKITMM MarHUTOMPOBO/IA IBYXOOMOTOUYHBIX TPAaHCPOPMATOPOB HA CXEMBI
HYJIEBOU MOCJIEN0BATEIBHOCTH.

29 | BnausiHEE TPYII COSAMHEHUs JIBYXOOMOTOUYHBIX TPaHC(POPMATOPOB HA CXEMBI HYJIEBOM
IIOCJIEI0BATEIBbHOCTH.

30 | ABToTpanchopMaTopbl 1 TPeXOOMOTOUHBIE TPaHC(HOPMATOPHI B CXEME HYJIEBO mocieno-
BATEJILHOCTHU

31 | KommekcHble cxeMbl 3aMenieHusl HecuMMeTpuuHblX K3 1 ux Ha3HaueHue B IpakTHye-
ckux pacuerax. Hemeramnmueckne HK3.

32 | Omnodaznoe K3. CuMMeTpHUHBIE COCTABISIONINE TOKA U HampspkeHus B Touke K3. Pac-
YyeTHbIE BbIpakeHUs. Da3Hble TOKU U HanpspKeHMs. BextopHas auarpamma

33 | AByxdaznoe K3. CuMMmeTpHuuHbIE COCTaBIAIONINE TOKA M HanpsbkeHus B Touke K3. Pac-
yeTHbIC BbIpakeHusl. Da3Hble TOKU U HanpsbKeHus. BektopHas auarpamma

34 | lIsyxdaznoe K3 Ha 3emuto. Pacuernsie BoipakeHus1. Da3Hble TOKM U HampshkeHUs. Bek-
TOpHAas Auarpamma

35 | IIpaBuio SKBUBAJICEHTHOCTH MPSIMOM MOCIEI0BATEIHFHOCTH. THUITOBBIE (hOPMYJIIBI 1T pac-
yeta HK3 paznuunbix BUAoOB

36 | CpaBuenue BunoB K3 no tsokectu. KoadumumenT tspkectn aBapun.

37 | Pacuer nepexoanoro npouecca HK3 Bo Bpemenn. MeTos pacueTHBIX KPUBBIX — aJITOPUTM
pacuéra u ocobeHHoCTH ero npuMenenus npu HK3

38 | Onnodasznoe K3 B cucremax 31meKTpoCHA0KEHUS ¢ U30JIMPOBAHHON HEWTpasibio. BekTop-
Has JuarpaMma M cXema 3amenieHusi. EMKOCTHOM TOK M ero KOMIEHcaluus

39 | Pacuer ogHodaznoro K3 B cucremax 31meKTpOCHA0XKEHUS C M30JIMPOBAHHON HEUTPAJIbIO.
Kputnueckuit Tok npocroro K3. PexuMbl nepekoMIneHcauy U HeIOKOMIIEHCAIN Y.

40 | Buasl npooiapHOM HeCUMMETpHUH. [IpaBUiio SKBHUBAJEHTHOCTH MPAMOU MOCIEI0BATEINb-
HOCTH JJI IPOJIOJIBHON HecUMMETpHH. PacueTHbIe BEIpAKEHUS

41 | O6psiB ogHOM (a3bl. BekropHbie quarpammel. ['pannynsie ycioBus. [IpuMenenne meto-
Jla CAMMETPHYHBIX cocTaBiisironux. Pacuer

42 | O6psiB n1ByX (ha3. BekTopHble auarpaMMbl U TpaHUYHBIE yciaoBus. [IpumeHnenune meroaa
CUMMETPUYHBIX COCTABJISIONIUX.

43 | KOMIUIEKCHBIE CXEMbl 3aMEUICHHUs] M MX MCIOJIb30BaHUE Il pacyeTa MpOAO0JbHOU
HECHUMMETPUH.

44 | CoBpeMEHHbBIE METOJIbl PACYETOB MEPEXOIHBIX pexkuMOB B DIC. Mcnonp3oBaHue Mpo-
MBIIUICHHBIX MPOrPaMMHBIX TAKETOB JUIsl pacueTa U aHanmsa K3 u apyrux aBapuit

45 | Cratnyeckast 1 JUHAMUYECKasi yCTOUYHUBOCT.

46 | DnekTpoMmexaHuyeckui nepexo bl npouecc B 39C. [IpuurHbl BOSHUKHOBEHHUS U CIIE/-
ctBus. Haznauenus pacueroB Takux [1I1. OCHOBHbIE TOMyIIEHMSL.

47 | Cratnueckas ycronunBocth (CY) DOC. Ilpaktuueckue kputepun CVY. Ilpaktuueckas




Ne
u/n Bonpocsl k 3k3ameHy
YCTOWYUBOCTb.
48 | CBepxnepexoanble U cuHXpoHHbIE napameTprl CI'. BexropHas nuarpaMMa M yrioBas xa-
paKTEpUCTHKA HOPMAJIBHOTO PEKHUMA SIBHOIIOJFOCHOTO F'€HEepaTopa.
49 | Yrnossle xapaktepuctuku CI' mpu 3aMenIeHMM €ro CBEPXIIEPEXOJHBIMH MapaMeTpaMHu.
[IpenenbHblid yroJi no yciaoBusMm coxpanenusi CV.
50 | Buns! u BiusHue APB cunxponHoro rerepatopa Ha CVY. Perynstopbl CHIIBHOTO U IIPO-
MOPUHUOHAIBHOTO ACHCTBHUSI.
51 | IlonsATHE O cTaTU4YECKOW YCTOWYMBOCTH U HEYCTOMYMBOCTU HArpys3ku. JleiCTBUTENBHBIN
npeaena MOHOCTU. Kputrepun yCcTOMYUBOCTH HATPY3KH.
52 | dunamudeckas yctounBocTh (1Y) anexTponepenaun. OTKIIOYCHUE W BKIIOYCHUE TICTTH
nByxuenHou nunuu. [lpasumno mnomaneit. 3amac J1Y.
53 | ABapuiiHple YIJIOBBIE XapakTepucTuku. [IpaBuio rmmomraned s ciydas TpéxdaszHOro
K3. CpaBHeHME TAKECTH aBapuil.
54 | IlpenenbHbIi yron BeiOEra poTopa reHepartopa. [IpenaenbHpIii yron OTKIIOYCHHS aBapHuu.
BriBon pacueTHoii hopmyIibl.
55 | JluHaMu4yecKue XapaKTEPUCTUKU Harpy3ku. [[mHammyeckas yCTOMYMBOCTh CHHXPOHHOMH
Harpy3ku. APB cuHXpoHHOrO nBuraresns.
56 | ITyck CJI. 'pynmoBoii BbIOET CHHXPOHHBIX U ACHHXPOHHBIX JIBUTATENIeH. AHAIN3 BIVSHUS
Ha JMHAMUYECKYIO yCTOHUnBOCTh DIC.
57 | Y acunxponHoi Harpysku. Ilyck AJl. BiusiHue BHEIIHETO COMPOTHBIIEHUE HA PEXKUM
IIycKa JIBUraTelsl.
58 | Habpoc narpy3ku Ha CJ] u AJl. TomukooGpa3nas Harpyska 99C u e€ BIUsIHUE HA JUHA-
MUYECKYI0 YCTOWUUBOCTH DIC.
59 | APB u ¢opcupoBka Bo30yXICHUsI TEHEPATOPOB — BIMSHUE HA JMHAMUYECKYIO YCTONYH-
BocTh DOC.
60 | CnoxHble CHUCTEMHBIE aBapuH, UX IOCIEICTBUS M Mepbl IpenorBpauieHus. [Ipumepsl
npoTekanus aBapuii B PO u mupe.
7.3.2. Kputepun u HOPpMbI OLEHKH
®opma npose-
JACeHUS
Cemectp . KpuTtepun u HOpMBI OLIEHKH
NPOMEKYTOYHO
arTecTaumMu
6 OK3aMeH Crynent oOnamaer riryOOKUMH
(MMCbMEHHBIHN W TPOYHBIMU 3HAHMSAMHU TIPO-
OIIPOC CTYZIEHTOB IrPaMMHOIO MaTepuaina; IpH
o ouneram) OTBETE  MPOJAEMOHCTPHUPOBAI

COTIUYHOY MCYEPIbIBAIOIIEE, IOCIIEI0Ba-
TEJIbHOE U JIOTUYECKH CTPOMHOE
U3TIOKEHUE; TPABUIBHO COp-
MyJIUPOBaj MOHATHS U 3aKOHO-
MEPHOCTH 10 BONIPOCY.

CryneHt o0nagaer JAOCTaTOYHO
INOJIHBIM 3HAaHUCM IIpOorpamMmm-
HOTO MaTepuaia; ero OTBET
HpPENCTaBIIIET TI'PaMOTHOE U3-
JIO)KEHHE YYeOHOro marepuasa
0 CYIIECTBY; OTCYTCTBYIOT

«XOpOLLIO»




Cemectp

®opma npose-
JAeHusl
NMPOMEKYTOYHOM
arTecTaunu

Kpurepun u HOpMbI OLIEHKH

CyILIECTBEHHbIE HETOYHOCTH B
dopmynupoBaHuu MOHSTUH;
MIPaBUJIBHO NPUMEHEHBI TEOpe-
TUYECKUE TOJOXKEHUs, TOA-
TBEPXKJACHHBIE IPUMEPAMU.

«YIOBJICTBOPUTEIILHO»

CryneHT uMmeeT oO0Iue 3HAHUS
OCHOBHOTO  Marepuaia  0e3
YCBOGHUS HEKOTOPBIX CYIIE-
CTBEHHBIX ITOJIOKEHHIA; Gopmy-
JUPYET OCHOBHBIC MOHSTHS C
HEKOTOPOW HETOYHOCTBIO; 3a-
TPYIOHSETCS B TMPHUBEACHHUH
NPUMEPOB, TTOATBEPKIAFOIINX
TEOPETUYECKHE MOJI0KCHHUS.

«HEYOOBJIICTBOPUTCIILHO»

CTyneHT He 3HAeT 3HAYUTEIhb-
HYI0 YacTh MPOTPAMMHOTIO Ma-
Tepuana;  JOIMyCTHWJI  CYIIe-
CTBEHHBIC OIIMOKU B IpoIliecce
U3JI0KCHUS; HE YyMEET BBIJe-
JIUTH TJIaBHOC U CACJIAaTh BBIBO,
NPUBOJIAT OMIMOOYHBIE OIpe/e-
JICHUA.




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (y4yeOHUK, ydeOHOE

KoanuecTBO B

Ne nocooue, yaeoHo- HAY4YHOil 6nb/H0-
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauUYecKoe nmocooue, Teke / HaumeHoBa-
NPaKTHKYM, Ap.) Hue ObC
1 Baxnuna B. B. Cuctembl AIEKTPOCHAOKEHUS Y4eOHO-TIpaKTUUECKOe 2015 Penosutopwuii
mocoou Ty
2 Cazpikun B. T'. DNEeKTPOMarHUTHBIC TTEPEXO0/IHBIE MPOIECCHl | YUEOHUK 2018
P PEXOJIHLIC TTPOT 3BC «IPRbooks
B 3JICKTPOIHEPTETUYECKUX CUCTEMAX
8.2. lonostHMTEIBLHAS JIATEPATYPa
Tun (y4yeOHUK, ydeOHOE KouunyecTBO B
Ne nocooue, yaeoHo- HAY4YHOil 60/ H0-
ABTOpPBI, COCTABUTEH 3arsnaBue (3aroJjioBoK) T'ox m3panus
n/n MeToAn4YecKoe nmocooue, Teke / HammeHnoBa-
NMPAKTUKYM, IP.) Hue IbC
1 Cenbko B. B. DJIEKTPOMEXAHUUYECKHUE TTEPEXOAHBIE TIPO- VYyebHoe mocobue 2011 Penosutopuii
neccol. J[nHamMu4deckast yCTOW4uBOCTh Ty
2 [Tunmunenko B. T. DNeKTpOMarHUTHBIC MIEPEXO0IHBIE TIPOIECChl | Y4eOHO-MeTOoAMIecKoe
P PEXOAbIe POl A 2014 DBC «IPRbooks»
B AJICKTPOIHEPTETUYECKUX CUCTEMAX nocooue
3 X es 1O. B. DJIEKTPOMEXAHUUYECKHUE TTEPEXOAHBIE TIPO- YyeOHuK
Pyt P PEXOIMILIE TP 2012 9BC "IPRbooks"
1IECCHI B BJIEKTPOIHEPTETUUECKUX CHCTEMaX
4 | Ky3nenos B.H. DNEKTPOMarHUTHBIE U AIEKTPOMEXaHNYE- IIpaxTukym Meroanueckuit
CKHE TIEPEXOIHBIC MPOLIECCHI B AJIEKTPO- 2016 KaOWHET
SHEPTreTUUYECKUX CUCTEMAaX kadenpsl
5 Kysnenos B.H. DJIEKTPOMArHUTHBIE U AJIEKTPOMEXaHUYe- JlaGopaTopHbIii TpaKTH- MeTtoandeckuit
CKHE NIEPEXOIHBIE MPOLIECCHI B AJIEKTPO- KyM 2016 KaOWHET
HSHEPreTUUECKUX CUCTEMax Kadenpsl




8.3. Ilepeuens npogeccHOHAIBHBIX 023 JAHHBIX 1 HH(POPMALIMOHHBIX CIIPABOYHBIX CH-
cTeM

— Web of Science [DnexTpoHHBINH pecypc]| : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oaza
nanHbIx. — Philadelphia: Clarivate Analitics, 2016. — Pexxum nocrtyma : apps.webofknowledge.com.
— 3aru. ¢ 3KpaHa. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 6a3za maHHbIX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3kpana. — S3. pyc., aHriL.;

— Elibrary [OnexktponHslii pecypc| : HaydHas 37leKTpoHHas Oubimoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.;

— Springer Link [DnextponHsiii pecypc] : [0a3a manHbIx].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. anrin.;

— Science Direct [DnekTpoHHBI pecypc| : KOJIEKIUS 3JCKTPOHHBIX KHHUI HM3/1aTENIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa. —
SI3. aHrNI.;

— Cambridge university press [DneKTpoHHBIH pecypc| KypHaJbl H30aTENbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum goctyna : cambridge.org. — 3ari. ¢ skpa-
Ha. — SI3. aHri.;

— NEICON [DnexTpoHHbIH pecypc] : aneKTpoHHas HHPOPMAIUS : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOMKOH, 2002. — Pexxum nmocTyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S3. pyc., aHriL.

8.4. Ilepeuenb MpOrpaMMHOro odecrnev4eHust

Ne PexBHU3UTHI JOrOBOpA
Hanmenosanune I1O o N P
(nata, HOMep, CPOK JAeHCTBHUA)

1 | Windows Horosop Ne 690 ot 19.05.2015, cpok neii-

CTBUS — OECCPOYHO

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

20.07.2016, cpok nmercTBHs — OECCPOUHO

Horosop Ne 61935138 ot 28.05.2012r.,
CPOK JIEUCTBHS - 0ECCPOUHO

3 | CnenuanbHOE MpOrpaMMHOE 0OecTIedeHne K
71a00paTOPHBIM CTEHIAM

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJIs1 OCYIIeCTBJIECHUS
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00paTOPHii, MACTEPCKUX U
Ne Jp. 00bEKTOB VISl IPOBEeHUs] MPAKTHe-
n/m | CKHUX U JJa00paTOPHBIX 3aHATHH, TOMelIle-
HM 1JI51 CAMOCTOATEJIbHON padoThl 00y-
qamuxcs (HoMep ayIuTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

Aynutopust BeOKOH(pepeHIni.

VYuebHas ayIuTOpHs Ui IPOBEICHHS 3aHs-
TUW JIEKIIMOHHOTO THIIA. Y4eOHas ayauTOPHs
JUI TPOBEJICHUS 3aHATUI CEMHUHAPCKOTO TH-
na. YueOHast ayTuTOpHs Ui KypCOBOT'O IPO-
eKTHUPOBaHUS (BBIIIOJHEHUS KYpCOBBIX pa-
60T). YueOHast ayaAuTOpus AJsl IPOBEICHUS
I'PYNIOBBIX U UHAWBUAYAJIBHBIX KOHCYJIbTA-
il Y4yeOHast ayuTopHst Ul IPOBEACHUS

Croun npenoaBaTelIbCKUM, dKpaH TEIEBU-
3UOHHBIHI, pOyTEP, CTOMKA [IJIs1 TEIEBU30-
pa, Be0.kamepa, TpaHCIIapaHT-TMIePETIHKKA,
HIMpMa, HAYITHUKH, KOMIIBIOTEP C BBIXO-
oM B IHTEpHeT.




n/n

HaumeHoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U
Ap. 00bEeKTOB /ISl MPOBeAeHUs MPaKTHYe-
CKHX H JIA0OPATOPHBIX 3aHATHI, TOMellle-
HUM VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAIMXCs (HOMep ayIuTOPHH)

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

3aHSATHHA TEKYIIErO KOHTPOJISI K TPOMEXKYTOY-
HoM artectaruu. (2-705)

[TomerneHue A1 CaMOCTOSATENHHON pabOTHI
crynentoB (I'-401)

Cronbl ydeHHUYECKHE, CTYNIbs yUCHUYE-
ckue, 11K ¢ Beixoznom B cetb HTEpHET




