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Pabouyto mporpamMmy cocTaBuiI(H):

CTapIIUH MpenoaaBaTeNb Kadeapsl « IJIEKTPOCHAOKEHHE U DJICKTPOTEXHUKaY, berukoB A.B.

(OondrcHocms, yueroe 36anue, cmenens, Pamunus U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

v OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

PaGouas nmporpamma aucuumiinHel coctabieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs TOATOTOBKU
13.03.02 D5eKTpOIHEPTreTUKa U 3JIEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILINHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acenannu xadenps
«DNEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA)

(mpotoko:n 3acenanus Ne 2 ot «08» centsiops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb ocBOEHMS AUCUUILIMHBI — 1aTh TEOPETUYECKHUE 3HAHUS B 00JIaCTH JIEKTPOMAarHUTHBIX
U JJIEKTPOMEXAHUYECKHUX IIEPEXOJHBIX IPOLECCOB, a TAK)KE IPAKTUYECKUE HABBIKM pacyeTa Iapa-
METPOB PEXUMOB KOPOTKHX 3aMbIKaHUH U 0OpBIBOB (pa3; OLIEHKM M aHAJIM3a CTaTHYECKOW U JUHA-
MUYECKON YCTOMYUBOCTH B AIEKTPOIHEPIETUUECKUX CUCTEMAX.

2. Mecto nucuuminabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI " IIPAKTHKHW, HA OCBOCHHUHU KOTOPBIX 6a3preTc;1 JaHHas AUCHMIIIINHA: «Teo-
PETHYCCKUEC OCHOBLI DJICKTPOTCXHUKU ), ((9H€KTpOCH216)KeHI/Ie>), «TexHuKa BEICOKHX HaHpﬂ)I(eHHﬁ)).

I[I/ICIII/IHJII/IHI)I W IPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[B,HHOfI JAUCHUITIIMHBI HGO6XO[[I/IMO KakK

npenmectytoniee: «CUCTEMbI 3JIEKTPOCHA0KEHUS MPOMBIIUICHHBIX MpeanpusiTuily, «Cucremsl
AIIEKTPOCHAOKEHUS TOPOJIOBY.

3. Iliianupyemblie pe3yJibTAThI 00y4eHUs1

@opmMupyemMblie U
pMHpY NuagukaTopbl 10CTH-

KOHTPOJINpPYeMble N I[InanupyemMble pe3yJbTaThl
JKeHHUsl KOMIIeTeHIUI
KOMIIeTeHIINH o0yueHust
(K01 1 HANMEHOBAHUE)
(Ko 1 HAMMEHOBAaHUE)
[1K-3 Cnocob6en npu- | [1K-3.2. JlemoHCcTpupyeT | 3HaTh: CBOHCTBA AIEKTPOIHEPIETHUECKUX

MEHSATH 3HAaHUE 0CO-
OeHHOCTEeH U XxapakTe-
PHUCTHK 3JIEMEHTOB
ANEKTPUYECKUX CETEU B
npodeccuoHanbHOM
JeSITeIbBHOCTH

3HAHUE CBOMCTB JJIEK-
TPOIHEPTETUUECKUX CH-
CTEM B IIEPEXOIHBIX pe-
KUMaxX U yMeeT BBINOJI-
HATBH PACUYETHI IEPEXOI-
HBIX ITPOLIECCOB U YCTOM-
YUBOCTHU JIEKTPOIHEPTE-
TUYECKUX CUCTEM

CHUCTCM B IICPCXOJHBIX PEIKHUMAX

VYMeTh: BBIIOIHSITE PAaCUCTBI NEPEXOAHBIX
IMpoIeCCoB U YCTOI\/‘ILII/IBOCTI/I DJICKTPOIHEPIC-
THYCCKHUX CUCTCEM

BnaneTrs: HaBbIKaMH pacucTa nNepexogJHbIX
IMPOLECCOB B SJICKTPOSHECPICTUICCKUX CU-
CTEMax




4. CTpyKTYpa M coJep:KaHue TUCHUILIMHBI

Buna ®opMbl TEKYLLEro
Moayanb ye0- HanmeHnoBaHnue TeM 3aHATHI KOHTPOJIs (HauMe-
Ay i N Cemectp | O0bem, u.| Bbamabsl | UHTEpakTHB, 4. P (
(pa3nen) HOH pa- (yueOHoO# padoThI) HOBaHME OLIEHOYHOI0
00ThI cpeacrsa)
1. Ananus pexu- |Jlek. 1.1. [Ipenmet u conepkaHre AUCUUTUIAHBI. 7 1 - -
MOB TpEXhazHOTO 1.2. Ananu3 cummerpuynoro K3 B nienu, nu-
KOPOTKOT'O 3aMbl- TaeMOM HCTOYHUKOM OECKOHEYHOW MOIIHO-
kanus B 29C ctu. [lonueiit Tok K3 u ero cocrasistomnue.
Vnapusiii Tox K3.

1.3. Pacuer pexumoB K3 ¢ HOMUHAIBHBIM
HanpspbkeHueM Hioke 1 kB.

1.4. Tpéxdaszupie K3 B menu, nuraemoil uc-
TOYHHUKOM KOHEYHOI MOIIHOCTH.

IIp. Pewenue 3amau no moayio 1 7 1 - - KontponpHas padora

JIab. JlabopaTtopHas padota Nel 7 1 - - Otyer mo nabopaTop-
HOI paboTe

Cp. W3ydyeHrne TeopeTHYecKoro Marepuaiga IIo 7 54 - -

yueOHUKaM M y4eOHBIM MOCOOUSIM (CHUCTEMBI
€IMHUI] U cXeMbI 3amerieHuss 99C, napamer-
pBl CHHXPOHHOTO T€HepaTopa IpH pa3HbIX
pexumax K3, ycraHoBHBIIMIICS U CBEpXIIepe-
xonHblid pexxuM K3, Biusaaue APB reneparo-
poB Ha pexxumsbl K3)




2. Ananns

HCCUMMCTPHUYHBIX
KOPOTKHUX 3aMbI-

KaHUUI

JIek.

2.1 Bunabl HecuMMETpUUYHBIX aBapuil. Merox
CUMMETPUYHBIX COCTABJISFOIIUX JUIsI aHAJIA3a
HK3.

2.2. CxeMbl pa3W4yHbIX MOCJIEA0BATEIbHO-
CTeH W IpaBuiia UX MOCTPOCHHUS.

2.3. IlpaBuio >KBUBAJICHTHOCTH MHPSIMOM I0-
cnenoBarenbHocTu. CpaBHenue Tsokectu K3.
2.4. BekTopHBIE qUarpaMMbl U KOMIUICKCHBIC
cxeMmbl 3amerieHus s cinydaes HK3.

Ilp.

Pemenue 3ana4 no moayito 2

KonTposnbnas pabora

JIa0o.

JlaboparopHas pabota Ne2

Otuer mo naboparop-
HOI padoTe

W3ydyeHrne TeopeTHYecKoro Marepuaiga IIo
y4yeOHHKaM M y4eOHBIM MOCOOMSM (TpaKTH-
YECKHMEe METOJIbl pacyeTa PeKUMOB Tpexdas-
Horo K3, Merton pacu€THBIX KpHBBIX, IOMY-
IIEHUSI U TIOPAZIOK pacyéra, BEIOOP 000pyI0-
BaHUS MO CTOMKOCTH K Tokam K3, mpakTtuue-
cKkhe MeToNbl pacuéta Tpexdasznpix K3 Ha
cTopoHe Huxe 1 kB).

54




3. AHanu3 u pac-
YeT MPOJAO0JIbHOM
HECUMMETPHUU U
CJIO)KHBIX aBapuid

Jlek. 3.1. OOpeiBBI (ha3 W METOABI WX pacuera. 1
KomruiekcHble cXeMbl 3aMelleHusi U BEKTOp-
HBIC JTMarpamMMbl IpU 0OpBIBAX.
3.2. CinoxxHble BUbI aBapui — aHAJM3 U pac-
YErT.
3.3. [IporpamMmMHOe oOecriedeHue I aHan3a
nepexoHbIX npoueccos B DIC.
IIp. Pemenue 3agau no moayo 3 1 KonTpoabnas padora
JIab. JlaGopaTtopHnast pabota No3 2 Otyer mo nabopaTop-
HOI paboTe
Cp. N3yuenne TEOpPETUUYECKOTO MaTepHuayia Iio 54

y4yeOHHKaM M y4eOHBIM MOCOOMSIM (MeTox
pacueTHbIX KpuBbIX Ui ciaydas HK3. Vnap-
veii Tok HK3, HK3 B ceTsax mmxke 1000 B,
NEePeXOAHbI TpoleccC B Harpyskax Tpu
HecuMMeTpuuHbIX K3, meron pacuera mpo-
cToro 3amblkaHus. KommeHcupoBaHHBIE ce-
TH).




4. O6mme noHs-
THS O YCTOMYHBO-
ctr D9C, METOBI
aHaJlM3a cTaTu4e-
CKOW M TMHAMHYe-
CKOM yCTOMYHBO-
ctu 22C

JIek.

4.1. Obuue nmousTUst 00 ycroitunoctr D9C.
4.2. OCHOBHbIC JOMYIIEHUS W PaCUYETHBIC
YCIJIOBHSL.

4.3Kputepur CTaTUYECKOW yCTOMYMBOCTH
(CY). Uneanwubiit npenen momHoctu. Ilpe-
nenbHbli yroa CVY.

4.4. Nuuamuueckass ycroituuBocth (V)
9JICKTPOCTAHIIMKM, padoTaromeld Ha I[IHHBI
OeckoHeuHO MomHOCTH. OTKIIOYEHUE LIEIU
aByxuenHou auHuu. [IpaBuno minomanei. 3a-
nac JIV.

Ilp.

Pemenue 3anau no moayiio 4

KonTposnbnas pabora

Cp.

N3yueHne TeopeTHUEeCKOoro marepuaiga Io
yueOHMKaM M y4eOHBIM MOCOOHUSM (CpelcTBa
noBelieHUs ycroluusoctn IIC, AIIB nn-
Huil, APB u ¢opcupoBka Bo30yxaeHus reue-
paTopoB, peryJupoBaHUE MOIIHOCTH TYpOUH,
CUCTEMHasl aBTOMAaTHKa — OTKJIFOUEHUE YaCTU
TEHEPATOPOB, JJIEKTPUUYECKOE TOPMOKEHHUE,
YacTOTHAs pasrpy3Ka, IEJIeHHE CHUCTEMBI, CH-
CTEMHBIE aBapUM U UX IOCJIEIACTBUS, JIABUH-
HbIE MPOLECChl — MEepbl MPEJOTBPAIICHUS U
aukBuAanus nocnenctsuii). IlogroroBka k
9K3aMEHY

68

KoHnTtpoib

8,65

ITA

Cphaua dK3amMeHa

0,35

Hroro:

252




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JlJisg OLIeHKU 3HAHWI, YMEHHS U YpOBHS IPO(eCcCHOHATbHBIX KOMIETCHLUH, Mprodperae-
MBIX BBIITYCKHHUKOM B MPOIECCE U3YUCHUS TUCHUTLIIUHBI « JEKTPOMATHUTHBIE U JIEKTPOMEXaHUYe-
CKHE IEPEeXOJHbIC MPOLECCHl B AJIEKTPOIHEPreTHUECKUX CUCTEMax», HCIOJIb3YIOTCS CIEAYIOIIne
00pa3oBaTesibHbIE TEXHOIOTUH:

— BBOJIHAs BUJICOJICKIIHS;

— Jexuu# B popMe BEOUHAPOB;

— IPaKTHYECKUE 3aHATHUS;

— BBINOJHEHUE MPAKTUYECKUX 3aJJaHUM, KOTOPbIE MO3BOJISIIOT MPUOOPECTH MPAKTHUYECKHUE 3Ha-
HUS W HaBBIKM pEIICHUS 3a7adud M paboThl ¢ HOPMATHBHOW, METOAMYECKOW, HAYYIHO-
TEXHUYECKOW U CIPABOYHOM JINTEPATYPOI;

MIPOBEJICHUE PA3INIHBIX (POPM CAMOCTOSITEIILHON padOTHI, KOTOPAasi BKIIOYAET MOATOTOBKY K
JICKIIMOHHBIM M MPAKTUYECKUM 3aHATHUSAM, BBIIIOJIIHEHUE Pa3/Ie]IOB KYpCOBOU padOTHI.

6. MeToauuyecKkue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMMTBHCA: C COJAEpKAaHMEM pabodell mporpamMmbl
JUCLHUIUIMHBL, C LEISAMHU U 3aJa4aMy AUCLUUIUIMHBI, €€ CBS3SMH C APYTUMH JUCLMILTIMHAMU 00pa3o-
BaTEILHOU IIPOTPAMMBI, METOAMYECKIMH Pa3pabOTKaMH 10 TaHHON JUCIHILIHHE.

6.2. B xoze nekuuil paccMaTpUBalOTCsI OCHOBHBIE MOHATHS T€M, CBSI3aHHbIE C HUMHU Teope-
TUYECKHE U TPAKTUIECKUE BOTPOCHI, TAIOTCSI PEKOMEHIAIMHU [T CAMOCTOATEIBHON paboTHl U TIOJ-
TOTOBKE K NMPAKTHYECKUM 3aHATHAM. [lo3TOMy H3ydyeHue QUCHUIUIMHBL TPEeOyeT CUCTEMAaTHYECKOTIO
U TIOCJIEZI0BATENIbHOTO HAKOIUICHUSI 3HAHHM, CIIEOBATEIbHO, MPOMYCKH OTJCIBHBIX TEM HE T03BO-
JS0T TIyOOKo ocBouTh mpenmeT. Ilepen odepenHoil Jekiued HEOOXOIUMO MHPOCMOT-
PETH/TIOBTOPHUTH MaTepUallbl TpeabIaymei ekunu. [lpu 3aTpynHeHUsIX B BOCHPUATHH MaTepHaia
ciielyeT 0OpaTUTHCS K OCHOBHBIM JIMTEPATYPHBIM UCTOUHUKAM.

6.3. B xoae 1a00paTOpHBIX 3aHATHI MPEAYCMATPUBACTCS PACYETHOE BBITIOJIHEHUE TpeX Jia-
6opatopHbIX paboT. JlabopaTopHble paboThl ABISAIOTCA O1HOM M3 Gopm Tekymieil arrecranuu. Ilo
KaX/10i pabore ohopMIIIETCSl OTYET W MPOBOAMTCS 3aIIUTa PE3YIBTATOB PabOTHI, B X0JIe KOTOPOU
OCYILIECTBIISICTCS OLIEHKA CTETIEHN OCBOECHHUS y4eOHOro MaTeprala 00yJatouMHCS.

6.4. IlpakTuueckue 3aHSTHS TOCBSALIAIOTCS BBIMOJIHEHUIO MPAKTHUUECKUX 3aJaHuil (perie-
HUIO KOHTPOJIbHBIX paboT). KoHTposbHbIe paboThl ABISAIOTCS OAHOM U3 (popM Tekyliel aTTecTanuu.

6.5. CamocTosiTenpHas paboTa BKIIOYAeT B ceOsl BBHIOJHEHHE Pa3IMYHOTO poJia 3aJaHuil 1
CaMOCTOSITENIbHOE M3YYeHHE TEOPETHUECKOro Marepuaja Mo yueOHMKaM U y4yeOHbIM MOCOOHUSIM C
MOJITOTOBKOHM K MPaKTHYECKUM 3aHATHAM. KOHTPOIb cCaMOCTOSATENbHOW paboThl 00yJaromuxcst Hal
IpOTrpaMMOil Kypca OCYIIECTBISIETCS B X0JIe MPAKTUYECKUX 3aHATUH (YCTHBIA OMpPOC, pelIeHne 3a-
Jiad, MyOJIMYHOE BHICTYIJICHHE C JOKJIaI0M IO BRIOPAaHHOM TeMe, TECTUPOBAHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Cemectp Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
(UJI1M ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
7 [1K-3.2 JlaGopartopusbie paboTsl 1-3
3amaun Uisi KOHTPOJBHBIX paboT MO Te-
Mam 1-4

BrinonHenue xypcoBoi paboThl
TecroBrie 3amanust Ne 1-500
Bomnpocs! qu1s sx3amena Ne 1-60

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA
7.2.1. JlabopaTopHbIe 3aHATHS
Tempbl 1a00paToOpHBbIX padoT

JlaboparopHas pabota Ne 1. Pacuer Tpexdasznoro K3 na cropone nuxke 1000 B (B uenu, nu-
TaeMON MCTOYHUKOM OECKOHEUHON MOIIHOCTH).

JlaboparopHnas pa6ora Ne 2. Pacuer tpexdaznoro K3 B 1menu, nuraemMoil UCTOUHUKOM KO-
HeuHoi MoutHocTH. PacueT Tpexdaznoro K3 B cnoxHoi cxeme D9C. MeToa pac4eTHBIX KPHUBBIX.

JlaboparopHas pabora Ne 3. Pacuer HecumMMeTpuuHbIX aBapuil B DIC, nmuTaeMoil HCTOYHU-
KOM KOHEYHON MOIIHOCTU. MeToJ CHUMMETPUUYHBIX cocTaBisiomux. [locTpoeHne KoMILIEKCHOMN
cxemsl 3amerieHuss HK3 u o6priBoB.

®opma oT4era 1o 1adopaTopHoii padore
OT4YeT OJKEH COAepKaTh:

. TUTyIBHBIN JTUCT.

[ens u 3aga4un paboTHI.

[Topsiiok BeITTOTHEHHS PaOOTHI.
PesynbTarsl paboThl.

BriBoanl.

KpaTtkoe onucanue u perjiaMeHT BbINOJHEHUSA

CpenctBo, MO3BOJIAIOIIEE OLEHUTh MPAKTUYECKNE YMEHMSI IIPU BBINOJIHEHNUN Ja00PAaTOPHBIX
uccinenoanuii. [lepen BBIOTHEHUEM OuyepeqHON TabOpPaTOpHO pabOThI HEOOXOAMMO MPOBECTH
IIPEABAPUTENIBHYIO MOJATOTOBKY, JUISl YErO HYKHO: O3HAKOMHTHCS C COJIEpKAHUEM MPEACTOSIIEN
paboThl, YACHUTD €€ 1IeJib; TOBTOPUTh TEOPETUUECKUN MaTepuaj 1Mo PEeKOMEHIyeMOil InTeparype;
OTBETUTHh HA KOHTPOJIBHBIE BOIMPOCHI, MPOAYMaTh IJIaH MPOBEACHUS PabOThI; COCTABUTH OTYET CO
cxemamu, TabJIuIaMu, pacueTaMu (€CITu UMEIOTCS).

Kpurepum ouneHku:

3a nmabopaTopHble 3aaHUs BBICTABISIOTCS Oasibl. MakcuMaabHOE KOJTMYECTBO OANIJIOB BBI-
CTaBJIsIeTCsA 00ydJaromeMycs, €ciii 00yJaronuicst BBITTOJHWII JIAOOPATOPHYIO padoOTy M Ccliajl OTYET,
OTYET O JJabopaTOpHOU paboTe BHIMIOIHEH B COOTBETCTBHH C TPeOOBaHMSIMH K O(OPMIICHHIO OTYE-
TOB 0 JJAOOPATOPHBIX pabOTax; MUHUMAIBHOE KOJUYECTBO OAJIIIOB BBICTABISIETCS 00ydaromeMycs,
eciy 00yJarouiicsi He MOJHOCTHIO BHITIOTHUII MMPOTrpaMMy paboThl, THOO HE BBITTOIHUI HEOOXO M-
MBIX PacueTOB; OTYET O JIabOpaTOpHOU paboTe oopMieH ¢ OMMOKaMHU, HE COONIOJEHA JIOTHKA
CTpYKTYpPHI OTUYETA.



7.2.2. 3apa4u NI KOHTPOJIbHBIX PadoT:
1. TunoBsbie Gopmy.Jibl.

1.1. ITomyuuts popmyiy as npuBeAeHUs K Oa3UCHON CTYIIEHU B MMEHOBAaHHBIX €IUHHIIAX COIPO-
TUBJICHUS X, 33JJaHHOTO B UMEHOBAHHBIX €IMHULIAX.

1.2. TTonyunts hopMyny Il IpUBEACHUS K Oa3UCHOM CTYIEHH B UMEHOBAHHBIX €IMHUIIAX COMPO-
TUBJIEHUS X, 3alaHHOT0 B OTHOCUTENBHBIX €IUHULIAX, IIPU U3BeCTHBIX UH, SH.

1.3. Ilonyuuts popmyiy ais npuBeAeHUs! K Oa3UCHON CTYIIEHU B MMEHOBAaHHBIX €IUHHIIAX COIPO-
TUBJICHUS X, 33JJaHHOTO B OTHOCUTEIBHBIX €MHUIAX, TPpU U3BeCTHBIX UH, [H.

1.4. TTonyunts hopMymy IiIsl IpUBEACHUS K Oa3MCHOM CTYIIEHH B MMEHOBAHHBIX €IMHHIIAX COIPO-
TUBJIEHUS X, 3alaHHOrO B % K HOMUHAILy, IIpU U3BeCTHBIX UH, SH.

1.5. Ilonyuuts Gopmymy amns npuBeAeHus K Oa3UCHON CTYNIEeHU B MMEHOBAaHHBIX €IUHHIIAX COMPO-
TUBJICHUS X, 3aJaHHOTO B % K HOMUHAaJy, IpH u3BeCcTHHIX UH, [H.

2. Pacuét Tpéx¢asHbIX TOKOB KOPOTKOI0 3aMbIKAHHS OT IIMH 0€CKOHEYHOH MOIIHOCTH.

2.1. IlocTpouts u mpeoOpa3zoBaTh K yA0OHOMY IJIsi pacdéra Toka TPEX(Pa3HOro K.3. BUAY pPacuér-
HYIO cXeMy (HapHucoBaTh CXEMY).

T3 T2 2

2.2. TlocTtpouTh pacu€THyI0 CXeMy M IpeoOpazoBaTh €€ K BHUAY, YAOOHOMY Ui pacuyéra TOKOB
Tpex¢azHoro K.3.

T

O — "

nz2 ni

T3

T4 s

2.3. [TocTpouTh BO BPEMEHH TOK MEPEXOTHOTO Tpoliecca nocie 3-pa3Horo K.3. €ciu JoaBapuiHbIN
pexxuM - xonoctor xo, Ecym=1, x=1, ans t=0 u n/2.



PR

2.4. ITocTpouTh BO BpEeMEHH TOK IIEPEXOAHOTO MpoIiecca mocie 3-(ha3Horo K.3., €Cliu ECZ\/E , X=1,

o

2.5. TloctpouTh BO BpEMEHH TOK IMEPEXOJHOr0 Ipoliecca mocie 3-ga3Horo K.3., €CIH EcmZ\/E ,

X=1, r=1, ning t= -n/4 u t=n/4.
2 R g r
I

3. PacuéTt Tpéx(dasHbIX KOPOTKHUX 3aMbIKAHUA OT HCTOYHUKOB KOHEYHOI MOIIIHOCTH.

r=1, nig t=0 u t=m/2.

3.1. Paccuntath cBepXnepexoAHbIi U YAApHBINA TOK MpU TPEX(HA3HOM K.3. B CXEME:

[TapameTpbl 37IEMEHTOB CXEMBI:
r P T
Sy=50 MBA Un=10kB U1/U2=10/110xB

Uyx=10 xB =3 kA Sg=100 MBA
x'¢=0.20 xp=15% ug=0.1

3.2. MeTo/10M pacd4€THBIX KPUBBIX ONPEIEIUTh EPEXOIHBIH MPOIecC B TOUKE K.3. IPU TpEXPazHOM
K.3. B CXEME:

r P T
[TapameTpbl CXEMBI:
I P T
T ¢ APB Uyg= 10 kB U1/U2=10/110 xB
x'a=0,144 Iy =10 kA ug =10 %
Sy =100 MBA xp =10% Sy =100 MBA

3.3. PaccunTath CBEpXIEPEXOIHBIN U YIAPHBIA TOK B TOUYKE ABYX()A3HOTO K.3. B CXEME:



T
[TapameTpbl CXEMBI:
C JI T1 T? I
xc=0 X0=0.45 Om/xMm 110/10 kB 100/35 kB Py=80 MBrt
01=40 xm Sy=100 MBA Su=10 MBA cos [Ug=0.80
2= 60 xkm ug=10% ug= 6% x'a=0.15

Ug=110 xB

3.4. OmpenenuTh CBEPXNEPEXOAHBIA M YCTAHOBUBIIMIACSA TOK TPEX(PA3HOTO K.3. B TOUKE K.3. CXEMBI
IIpU HAIU4YUU U oTcyTcTBUM APB.

&b o

[TapameTpsl CXeMbI:

I T1 i) JI
Sg=100 MBA U1/U2=110/220 kB U1/U2=220/35 kB Xo0=0.50 Om/xm
X 4 =0.200 ug=5 % ug= 10% /=106 kM
x¢=1.0 Sy =100 MBA Sg =10 MBA Uyg=220 kB
Uyz=10xB
APB K=3

3.5. MeTo/1oM pacu€THBIX KPUBBIX ONPEICIUTh MEPEXOAHBINA MPOIECC BO BpeMeHU TpH 3-ha3zHoM
K.3. B cCXeMe (JU1sl TOYKH K.3.):

r T T2
| |

[TapameTpbl CXEMBI:

I T1 i) JI
Sg=50 MBA U/U2=10/110 xB U1/U2=110/35 kB Xo0=0.40 Om/xm
x ¢ =0.200 ug= 8% ug= 8% /=50 xm
I'T ¢ nemnd. Sy =100 MBA Sy =100 MBA Uyg=110kB

APB - ecth

4. PacuéTr HeCUMMETPUYHBIX KOPOTKUX 3aMbIKAHHM M.

4.1. TlocTpouTh CXeMBbI MPSIMON, OOPATHON U HYJIEBOH MOCIIEI0BATEILHOCTH TSI 2JIEMEHTOB t = 0 1
t=oo0 (APB nerT).



oW A

Ip.3cT 3g.3r

4.2. I[locTpouTh cxeMy HYJIEBOH MOCIEI0BATEIHLHOCTH JIJISl CXEMBbI:

4.3. [TocTpouTh cxeMy HYJIEBOH MOCIEIOBATEIIHLHOCTH JIJISl CXEMBbI:

g ém /J\/ﬁ A
A A

K3 M

K2

4.4. PaccuntaTh CBCpXHCpCXOZ{HHﬁ nu YCTaHOBHBMHﬁCH TOK B TOYKC K.3. IIpH OZ[HO(paBHOM K.3. B
CXEMC:

T S
O

r T1 T2

[TapameTpsl CXEMBI:
r P T1 T2 JI
Sg=100 MBA Ugx=10 kB 10/110 xB 10/110 xB Ug=110 xB

x'4=0,10 I =10 kA ug=10% ug=10% Xo0=0.4 Om/xMm
APB - et xp=5% Syp=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
P =80 MBA Sy = 100 MBA 2 nenu X0=0.45 Om/xkMm
cos g =0.80 ug =10 % Uyg=110 kB =60 kM

x'q4=0,150 U1/Uz =10/110 xB

4.6. B cxeme E=2; U=1; X=1. Paccunrtarh U NOCTPOUTH YIIOBYIO XapaKTEPUCTUKY. ONpeaenuTb
UJCAIbHBIN MTPEEI MOLUTHOCTH, NPEAEIIbHBIN 110 YCTOMYMBOCTH YIroJl. Y CTOMYHUB JIM T€HEPATOD, I1e-
penaromuiit MmoiHOCTh Po = 1?7 C kakum yriiom oH padotaer? Kakos 3amac ero ycroiunBocTu?

E X U
— 1 |
(=

4.7. B cxeme E=2; U=2; Z=1+j1. Paccuurarh 1 NOCTPOUTH YIJIOBYIO XapaKTePUCTUKY. OTNpenesnThb
WJICaNIbHBIN MPEIeST MOUTHOCTH, MTPEAEIbHBIN 110 YCTOMYMBOCTH YTOJ. Y CTOMYUB JIU TEHEPATOp, pa-
6oTaromuii ¢ yrinom oy =7501?7 Kakyro MomHocTs oH nepeaaer? Kakos 3amnac ero ycroiuuBocT?

E 7 [|T
Tt
(o

4.8. B cxeme X1 = Xo= X3 =1; E=2; U=1.5. PaccuntaTp 1 NOCTPOUTH YIIIOBYIO XapAKTEPUCTHUKY.
OnpenenuTts WaeabHbIN Mpeaesa MOLUTHOCTH, NPEAEbHbIN 10 YCTOWYUBOCTH YroJl. Y CTONYMB JIN
reHeparop, nepeaaromuii MouHocTh Po =17 KakoB 3anac ero ycroiuuBoctu?

N~ E{BXEHU

4.9. B cxeme E=1; U=1; Z1=j1 — uHRyKTUBHOCTD; Z1= -j1 — EMKOCTB; Z3= | — aKTUBHOE COITPOTHB-
neHue. PaccunTaTh M MOCTPOUTH YIVIOBYIO XapakTepUCTUKY. OnpenenuTh naeanbHbIi Mpeaen
MOIIIHOCTH, TIPEACIbHBIN TI0 YCTOMYUBOCTH YTOJ. Y CTOWYUB JIU T€HEPATOP, PabOTAIOMINIA C yTIIOM
ap =12001? Kakyto MomiHocTh OH niepeaaer? KakoB 3amac ero craTH4eckoil yCToM4rMBOCTH?

E z, z,




4.10. B cxeme E=1; U=1; Zi1=;1 — uHAYKTUBHOCTb; Z>=1 — aKTUBHOE COIIPOTUBJIEHUE; Z3=] — aK-
TUBHOE CONIPOTHUBIIEHUE. PaccunTaTh M NOCTPOUTH YITIOBYIO XapakTepucTuky. OnpenennuTs uie-
aJIbHBIN MPEJIEST MOLUTHOCTH, IPEAEIBHBIN 110 YCTOMYMBOCTHU yrojl. Kakoi yros uMeeT reueparop,
nepenarmi MOIHOCTE Py =27

KpaTKOG OIMMCAHHUE U PErJIaMEHT BBINOJTHCHUSA

3aﬂaHI/Ie BBIIMOJIHACTCA ITMCBbMCHHO. OHCHI/IBaeTCﬂ IMPaBUJIbHOCTb BBIIIOJIHCHHUA 3aJlaHUA U
KOJIMYCCTBO AOIMMYHICHHBIX ITPU BBIIIOJIHCHUHA 3aJJaHUS OIIHOOK.

Kpurtepuu ouenku:

- OTMETKA «3a4YTE€HO» BBICTABIIICTCS O0YYaIONIEeMyCs, €ClIM 3a/1a4a pelleHa MPaBUIIBHO HITH
peleHa ¢ He3HAYUTEITbHBIMU OIINOKaMH;

- OTMETKa «HE 3aYTCHO» BBICTABIISICTCS OOyUarOIIEMYyCsl, €CIH 3a/1a4a He pellieHa /Wi J0-
MyIICHBI TPYObIe OIUOKH.

7.2.4. IlpumepHas TeMaTHKAa NMHUCBMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIb-
HBbIX, PACYETHO-TPaUYECKUX U AP.)

Tema kypcoBoit paboThl: «Pacder 31eKTPOMarHUTHBIX MEPEXOHBIX MPOLECCOB B 3JIEKTPO-
HHEPreTUUECKUX CUCTEMaxX» (BBIMOIHAETCS 110 BApUAHTAM).

Kpurepun 1 HOpMBI OLIEHKH KYPCOBBIX padoT

Kputepun onenkmn:

- oleHKa «oTinyHO» 85-100 GannoB BhICTaBiIeTCA OOydarolIEMyCsl, €CIM 00ydaroImuncs
BBITOJIHWII BCE pa3ziesbl KypcoBOM pabOThl MpaBUIbHO U 0€3 OMMOOK, CAAll €ro B YCTaHOBJICHHBIH
CPOK, TPaBMIILHO O(POPMHUII MOSICHUTEIBHYIO 3aIHCKY;

- oleHKa «xopoiro 70-84 Gaina BeICTaBiISeTCS 0OydaroLIeMyCsl, €ClIM OOy4aloIUiCs BbI-
TIOJTHHJT pa3elibl KypcOBOM padOThI ¢ HECYIIECTBEHHBIMU HETOYHOCTSIMH, CIIAJI €TO0 B YCTAHOBJICH-
HBIH CPOK, MPABUIBLHO O()OPMUIT MOSICHUTENIBHYIO 3aITUCKY;

- OIICHKA «YJOBJICTBOPUTEIHLHO» 55-69 OajoB BHICTABISETCS 0OydYaromeMycs, ecim o0y-
YAIOIUICS BBITIOJIHUI BCE pa3fiesibl KypcOBOH pabOThl ¢ HEKOTOPHIMH HETOYHOCTSIMH, MPAaBHIBHO
0(OpPMUIT MOSICHUTEIBHYIO 3aIIUCKY;

- OIICHKa «HEeyIOBJIeTBOpUTENbHO» 0-54 Gamna BeicTaBisgeTcss oOydaroumemycs, eciau o0y-
YAFOIIUICS HE BBIITOIHIII KyPCOBYIO paOdOTy B CPOK FITH BBIIOJIHHII C TPyOSHIIMMU OIIMOKaMHU.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

BOHPOCLI K 9K3aMEHY

1 | [Ipobnema mepexomubix mpoueccoB (IIIT) B amekTposneprerrdeckux cuctemax (29C).
OcHOBHBIE BUJIbI, 0COOCHHOCTH U BJIHSIHHE MEPEXOIHBIX mporieccoB B DOC.

2 | DnekTpoMarHuTHbIN nepexoanbii mponecc B OIC. IIpuunHbl BO3HUKHOBEHHS U CIIEII-
ctBus. Haznauenus pacueros [1I1. OcnoBHbIe nonymenus. PacueTHsie ycioBusl.

3 | IlousATus o cucreMax eIWHUI] — IMEHOBAHHbIE U OTHOCHUTEIbHBIC. BBIBO THUIIOBBIX (op-
My a1 pacueToB pexxuMoB K3 ¢ HOMuHanbHbIM HanpsbkeHueMm Huke 1 kB.

4 | Cxembl 3aMenienusi otaenbHbX dneMeHToB DOC. IloctpoeHune u mpeobpa3oBaHue pe-
3ynpTupyromei cxemsl 3amemenus (K3 na cropone Hmwke 1 kB). Yuer xoahdunuenTo
TpaHchopmanuu

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

6 | [IpeoOpasoBanue cxem 3amemnieHus. CBepThIBAHUE M PA3BEPTHIBAHHE PACUCTHBIX CXEM.
Tunossle popmyinsl. Ynpomaromue npuemsl. Tok K3 cBepHyTOil cxembl.

7 | Tpexdaznoe K3 B Hepa3BeTBieHHON TpexdaszHOH 1enu, MuTaeMol MIMHONW OECKOHEYHOU
MOIIHOCTH. BekTopHas nuarpamMma U cucreMa ypaBHEHMH. BrIHyXJIeHHas u cBoOO/HAas
cocTaBJisirole Toka Tpexgasnoro K3.

8 | Anepuoaudeckas ciararomas toka K3, ee HayaibHOEe 3HaueHME, NIOCTOSTHHAs BPEMEHU
3aryxanus. CBepxnepexoansiii Tok K3. ¥V napusiii Tok K3 — Tunosas gopmyna

9 | llonnsiit Tox Tpexdaznoro K3, ero MrHoBeHHOE U JAeWcTBYrollee 3HaueHUs. [leficTByro-
111e€ 3HAUEHUS CBEPXIIEPEXOIHOTO M YCTAHOBUBILIETOCS TOKA.

10 | OxBHBaJIeHTHAs MTOCTOSIHHAS BPEMEHU 3aTyXaHHUs alepruoINYecKUX Cllararolux Tpexdas-
Horo Toka K3. MeTo/pl X TOYHOTO ¥ NPUOJIMKEHHOTO pacyera.

11 | Cunxponnsiii renepatop (CI'): OoCHOBHBIE XapaKTEpUCTHKM W BEKTOpHas Auarpamma.
CuHXpOHHBIN TeHepaTop B MepBbIii MOMEHT Tpexdasznoro K3.

12 | CunxponHble, iepexoHble U ceepxnepexoaubie DJ1C u conporupnenus. CBepxmnepexo-
HbIl pexxuM K3 - cxema 3aMelieHns U BEKTOPHBIE TUarpaMMBl.

13 | YcranoBuBmmiics pexxum TpexdazHoro K3 cunxpoHHoro reseparopa. Ero mapamerpsi,
BEKTOPHAsl MarpaMma 1 cxema 3aMelleHusl.

14 | Bnusaue APB Ha pexum ycranoBusmerocs K3. OcnoBnsle Buasl APB reneparopa. Ile-
pPEXOJIHBIN MPOIIeCC B CHHXPOHHOM TeHeparope npu tpexdaznom K3.

15 | Anepuonuueckas cinararomiast Toka TpexdasHoro K3 B 1ienu, nutaeMoil HCTOYHUKOM KO-
He4yHOU MomHOCTH. [locTosiHHAas BpeMeHu ee 3aTyxaHus. Y gapHsiid Tok K3.

16 | Dnements! Harpy3ku I9C u cucrem anekrpocHabxkenus. Mx Biusaue Ha [T npu tpex-
¢daznom K3. O6o0uieHHast Harpy3ka — XapaKTepUCTUKH U yUeT.

17 | Pacuer cBepXxmepexoJHOro, yJapHOTO M yCTaHOBMBIIErocs Toka Tpexdasznoro K3 ot
00001IeHHOM HAarpy3Ku. Y4ueT cocTapistomux Toka K3 Bo Bpemenu.

18 | Meron pacueTHBIX KPHUBBIX — OCHOBHBIE JOIYIIEHUsA. MeToauka pacyera MepexoJHOro
niporiecca npu Tpexdasnbix K3 B pa3BeTBieHHbBIX ceTsax Bbimie 1 kB.

19 | Pacuér ynapusix TokoB K3 B pa3BeTBieHHbIX Lensax 99C ¢ HOMMHAIbHBIM HAIIPSKEHUEM
BhIe 1 kB (o MeToy pacueTHbIX KPUBBIX).

20 | Pacuer cBepXIepexoJHbIX U yIapHbIX TOKOB Tpex¢asznoro K3 B nensx ¢ HOMHHAIbHBIM
HanpspkeHueM Huke 1 kB.

21 | Pacuer nosHoro toka K3 B nensx ¢ HOMMHaIbHBIM HanpsbkeHueM Huke 1 kB. TermnoBoit
cnaj Toka. Y napueiii Tok K3. Yuer nonnurtku ot menkux AJl.




Bomnpocel Kk 3xk3aMeny

n/n

22 | Knaccudukanuss Hecummerpuunbix K3 u aBapuit OCHOBHBIE IOMYIIEHUS M PacyETHbIC
yCJIOBUS, IPUMEHSIEMBIE IIPU pacyeTax HecuMMeTpuuHbIX K3.

23 | Mcnonp30BaHUE METOAA CHMMETPUUHBIX COCTABISAIOLIUX JUISI aHAJIM3a HECUMMETPUUHBIX
K3. YcranoBuBmmiicst 1 cCBepXnepexoiHblid peKUMbl HeCUMMeETprU4HOro K3.

24 | IlapameTpbl BO3AYLIHBIX U KaOEJIBbHBIX JUHUMI A TOKOB Pa3IMYHbIX MOCIEI0BATEIbHO-
cTell.

25 | [Mapamerpsl Harpy3ku D2C i TOKOB PA3IMUHBIX MOCIEIOBATEIBHOCTEH MpPU HECUM-
MetpuuHoMm K3

26 | Cxewmsl psiMOii M 00paTHOI nocnenoBaTenbHocTel [IpaBuia mocTpoeHus

27 | IlpaBuna noCTpOEHUs CXEMBbI HYJIEBOM MOCIIEI0BATEIBHOCTH

28 | BausiHMe KOHCTPYKIIMHM MAarHUTONPOBO/A IBYXOOMOTOUYHBIX TPAaHC(HOPMATOPOB HA CXEMBbI
HYJIEBOH MOCJIEI0BATEIbHOCTH.

29 | BausHMe rpynn coelMHEHHs JIByXOOMOTOUHBIX TPaHC(OPMATOPOB HAa CXEMbI HYJIEBOM
I10CJIEIOBATEIbHOCTH.

30 | ABroTpanchopMaTophl U TPEXOOMOTOUHBIE TpaHC(HOPMATOPhI B CXeMe HYJIEBOI mocieno-
BaTEIbHOCTH

31 | KommuekcHble cXeMbl 3aMelieHs] HeCUMMETpUYHbIX K3 M MX Ha3HaueHHWE B NpaKTU4e-
ckux pacuerax. Hemeramnnueckue HK3.

32 | Onnodaznoe K3. CuMmMeTpuyHbIe COCTaBISIONINE TOKA U HampsbkeHust B Touke K3. Pac-
4yeTHbIE BoIpakeHUs. Pa3Hble TOKU U HanpshkeHus. BekTopHas nuarpamma

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

34 | AByxdasznoe K3 na 3emito. Pacuernsie Bripaxkenus. da3Hple TOKH U HanpspKeHUs. Bek-
TOpHas auarpamMmma

35 | [IpaBuio SKBUBAJIEHTHOCTH MPSIMOM MOCIEA0BATEIIBHOCTU. THUIIOBBIE (OPMYIIBI ISl pac-
yeta HK3 pasnnunbix Bui0B

36 | Cpasuenue BujoB K3 no mspkectu. KoadduimeHnt Tsxectu aBapuu.

37 | Pacuer nepexonnoro npouecca HK3 Bo Bpemenn. MeTo pacueTHbIX KPUBBIX — aJITOPUTM
pacuéra 1 ocodbeHHocTH ero npuMmenenus npu HK3

38 | OnHodaszHoe K3 B cucremax 31eKTpOCHA0XKEHUS ¢ U30JIMPOBAHHON HeWTpanbio. BekTop-
Has AMarpaMmMa u cxema 3aMmenieHusi. EMKOCTHOM TOK M ero KOMITEHCaIus

39 | Pacuer ogHodazHoro K3 B cuctemax 31aeKTpOCHAOXKEHHs ¢ M30JIMPOBAHHON HEHUTpaibio.
Kputnueckuii Tok npoctoro K3. Pexxnmbl nepekoMneHcai 1 HeIOKOMIIEHCAIUH.

40 | Bugsl nponosnbHON HecumMmeTpuu. [IpaBuino 3KBUBaJIEHTHOCTH NPSIMOM IOCIIENOBATENb-
HOCTH JUIsI TPOJI0JILHOM HecuMMeTpUU. PacueTHble BbIpayKeHuUs

41 | O6psiB oHOM (a3bl. BekTopHble nuarpammel. ['panununsie ycnoBus. [IpuMenenue mero-
Jla CHMMETPHYHBIX cocTaBisitomux. Pacyer

42 | O6peiB 1BYX (ha3. BexropHble nuarpaMMbl U rpaHuuHble ycioBus. [IpuMenenue metona
CUMMETPUYHBIX COCTABJISIOIINX.

43 | KoMmiekCHbpIE CXEMbl 3aMENIeHUs M HMX HCIOJIB30BAaHHWE Ui pacyeTra IpOJO0JIbHON
HECUMMETPHUHU.

44 | CoBpeMeHHBIE METOJBI PAaCUYETOB MEPEXOAHBIX pexkuMoB B DOC. Hcnons3oBaHue mpo-
MBIIJIEHHBIX IPOrPaMMHBIX NTAKETOB Ui pacueTta U aHanu3a K3 u npyrux aBapuii

45 | Cratnyeckast 1 JMHaAMHYECKas YCTOMYHUBOCTb.

46 | DnexTpomexaHuuyecKui nepexoansli npouecc B 99C. IIpuunHbl BOSHUKHOBEHMS U CIIE]-
ctBusi. Haznauenus pacueroB takux [111. OcHOBHBIE TONyIIEHUS.

47 | Cratmueckas ycroiunBocTh (CY) DOC. Ilpaktuueckue kputepun CVY. Ilpaktuueckas
YCTOMYUBOCTb.

48 | CBepxnepexoiHble M CHHXpOHHBIE mapameTpsl CI'. BekTopHas nuarpaMma U yriioBas xa-




Bomnpocel Kk 3xk3aMeny

n/n
pakTepUCTUKa HOPMAJIBHOIO PEXKHMMA IBHOIIOJIOCHOTO T€HEpaTopa.

49 | VYruosbie xapaktepucTtuku CI' mpu 3aMElIEHUHM €r0 CBEPXIEPEXOAHBIMU MapameTpaMu.
[IpenenbHblil yroa no yciaoBusiM coxpanenus CY.

50 | Buael u Biusinue APB cunxponnoro reneparopa Ha CY. Perynaropsl CUIBHOTO U MPO-
MOPUHMOHAIIBHOTO JICHCTBHSL.

51 | IloHsiTHE O CTAaTMYECKOW YCTOMYMBOCTH W HEYCTOMUYMBOCTH HArpy3ku. JleMCTBUTEIbHBII
npeaes MouHocTi. Kpurepun yCcTOHWYMBOCTH HArpy3KHu.

52 | JIluramuveckas ycronuuBocTh ([Y) snekrponepenaun. OTKI0OUEHNE U BKIIOYEHUE TIEMTH
aByxuenHou auHuM. [IpaBuiio miomaneil. 3anac Y.

53 | ABapuiiHble yrioBele XapaktepucTuku. [IpaBuio miomaneit ans ciaydas TpéxdazHoro
K3. CpaBHeHUE TsKECTH aBapuid.

54 | IlpenenbHbli yron BeiOera poropa reHeparopa. [lpenensHbIil yroyi OTKIIOUEHUS aBapuH.
BriBon pacueTHol hopMyIibL.

55 | luHamMu4ecKHue XapaKTePUCTUKHM HAarpys3ku. J[MHamuueckas yCTOWYMBOCTH CHHXPOHHOU
Harpy3ku. APB cuHxpoHHOro aBurareis.

56 | Ilyck C/. ['pynmoBoii BbIOET CHHXPOHHBIX U ACHHXPOHHBIX JIBUTaTeIeH. AHAIN3 BIUSHUSA
Ha JMHAMHUYECKYIO ycTounBocTh IIC.

57 | AY acunxponnoi Harpy3ku. [lyck AJl. BiusiHue BHEIIHETO CONMPOTHUBIICHHE HA PEKUM
IyCKa JBUTATEsl.

58 | Habpoc narpy3ku Ha CJl u AJl. TomakooOpa3Hast Harpy3ka 99C u e€ BIUsSHUE HA TUHA-
MHUYECKYI0 yCTOHUUBOCTh DOC.

59 | APB u ¢opcupoBka Bo30y>KACHUS TEHEPATOPOB — BIHMSHUE HA JMHAMUYECKYIO YCTONYH-
BocTh DC.

60 | CroxHBIE CHUCTEMHBIE aBapuH, WX MOCIEICTBUS M Mepbl npenorBpaimieHus. [Ipumeps

nporekanus aBapuii B PO u mupe.

7.3.2. Kputepuu 1 HOPMbI OLICHKH

dopma npose-

AeHust
Cemectp . Kpurepuu u HOpMBI OLIEHKH
NPOMEKYTOUYHOM
aTTecTallu
7 9K3aMeEH, oOyuaromuiicst o6iaaaer riy-
HAKOTIUTEIbHBIN OOKMMH ¥ TPOYHBIMH 3HAHHMSI-
6aJu1 Mo uToram (OTAIHOY MH [IPOTPaAMMHOTO MaTepHaa;
85-100 Gaos porp praa;
TIPOXOXKICHUS NPaBUIHLHO OTBETHJI HAa BCE BO-
Kypca IPOCHI TeCTa

obOyuwaromuiics 001amaeT 10-
CTaTOYHO IOJIHBIM 3HAaHHEM

«XOPOIMIO» IPOTPaAMMHOTO MaTepHuaia; OT-
70-84 6anna CYTCTBYIOT CYLIECTBEHHbIE HE-
TOYHOCTH TIPH OTBETE Ha BO-
IPOCHI 10 TeCTaM

o0yyJaromuics UMeeT 00IIHe
3HAaHUS OCHOBHOTO MaTepuana
«YIOBJICTBOPUTEIIEHO» | 0€3 YCBOCHHUS HEKOTOPBIX CYy-
55-69 G6amnoB IIECTBCHHEIX ITOJI0KECHMI; OT-
BETHJI Ha BOIIPOCHI TECTA C CY-
IIECTBEHHBIMU HETOYHOCTSIMH U




Cemectp

®opma npose-
JAeHHA
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

oloKaMu

oOyJarouiicss He 3HAeT 3HAYU-
TCJIbHYIO 4aCTh IIPOrpaMMHOI0
MaTepuaa; IOMyCTHII Cyllle-
CTBEHHbIE OIHUOKH B IIpoLiecce
OTBETOB Ha BONPOCHI 10 TECTAM

«HEY/IOBJICTBOPUTEIIHHOY
0-54 6amna




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHUK, ydyeOHOE

KoJsimyecTBO B

Ne nocoodoue, yaeoHo- I'ox u3na- | Hay4Hoii OubIHOTE-
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK)
n/n MeTOoAnYEeCKOoe nmocodue, HUS ke / HammeHoBaHue
NPaKTHKYM, Jp.) IbC
1 | KptoukoB WN.I1., CrapmmnoB | KopoTkue 3aMbIkaHusi 1 HECUMMETpPUUHbIE | YueOHoe rmocobue 2021 "
OBbC "KoHncynpraHnT
B.A., I'yces 10.11., PEKUMBI AJIEKTPOYCTAaHOBOK crvienra"
IInpaTopos M.B. YA
2 Kproukos W.I1., CrapmmaoB | I[lepexomnbie IpoLiecChl B 3JICKTPOIHEPre- YueOHHK 2021
p ’ p peXOl ot p p ObC "KoHcynbTaHT
B.A., I'yces 10.I1., THUYECKUX CHCTEMaX crvierira”
ITuparopos M.B. A
3 | Honros A. I1. [lepexoiHbIe 27IEKTPOMEXaHUYECKUE TTPO- VYyebHoe nocobue 2019 OBC "Koncynbrant
1IECChI AJIEKTPUUYECKUX CHCTEM cTyneHra"
8.2. lonostHuTEIBHAS JIATEPATYPa
Tun (yueOHuK, yueOHOE KoumnuectBo B
Ne nocooue, yueOHo- I'ox u3na- | HayuyHoil OMOIHOTe-
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK)
n/n MeTOoANYECKOoe Mmocodue, HUS ke / HammeHoBaHue
NPAKTHKYM, AP.) IBC
1 Cazpikun B. T'. DJIEKTpOMarHUTHBIC TTePEeXOAHBIC TIPoIlecChl | YueOHuK 2018
P PEXOI pont OBC «IPRbooks»
B 3JIEKTPOIHEPTETUYECKUX CUCTEMAX
2 ITnnumenko B. T. DJIEKTpOMarHUTHBIC TTEPEeXOAHBIC TIPOIIeCChl | YueOHO-MeToanYecKoe
P PEXOAHKIE TIPOLL A 2014 3BC «IPRbooks»

B DJICKTPOSHCPICTHYCCKUX CUCTCMAX

nocooue




8.3. [lepeuens npodeccoHANBbHBIX 023 JTaHHBIX 1 HH(POPMANMOHHBIX CIIPABOYHbIX CH-
cTemM

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

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004. — PexxwumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., anri.;

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

— Springer Link [DnexktponHbiii pecypc] : [06a3a mannbix].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

— Science Direct [DneKTpoHHBIN pecypc]| : KOJUICKIUS SJCKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DiekTpoHHBIH pecypc| JKYpHQJIBI H31aTeIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexxum goctyna : cambridge.org. — 3arii. ¢ 3kpa-
Ha. — SI3. aHTI.;

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

HOB,

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne Hanvenosamme O PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-

WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok

JieicTBUSL — OecCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpok neit-
CTBUS — OECCPOUHO

3 | Mirapolis Human Capital Management JULEH3UOHHBIN 10oroBop Ne 614 ot
20.06.2023, cpok nencTBUs — 110

31.12.2023

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HaunMeHoBaHHMe 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUs MPaKTH4e-
CKHX H JIA0OPATOPHBIX 3aHATHI, TOMeIlle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAIMXCH (HOMep ayIMTOPHH)

Ne

u/n IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Aynuropus Be6-KOHPEpeHIUH.

YyeOHast ayTuTOpUs AJIsk IPOBEICHIS 3aHS-
THH JIEKIIMOHHOT'O THIIA.

Y4eOHast ayTuTOpUs AJIsk IPOBEICHIS 3aHS-
THI1 CEMUHAPCKOTO TUIIA.

YyeOHast ayTuTOpUs sl KYPCOBOTO MPOECK-

Cron npernoaBaTeIbCKUA, YKpPaH TEICBU-
3UOHHBIN, pOyTEp, CTOMKA MJi TEIEBU30-
pa, BeO.KaMepa, TpaHCIIapaHT-TIePETHKKA,
IMpMa, HAYIIHUKH, KOMIIBIOTEDP C BBIXO-
oM B MHTEpHET




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-
Yamuxcs (HoMep ayIuTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

TUPOBaHUs (BBIIOJIHEHUS KYPCOBBIX padoT).
VYuebHas ayIuTopus Ui IPOBEIEHUS IPYyI-
MIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTAIUH.
VYuebHas ayauTopus 1)1 NPOBEICHUS 3aHs-
TUW TEKYLIETO KOHTPOJISA U IPOMEKYTOUYHON
arrectaruu. (23-705)

AynuTopust Be6-KOH(EpeHIHi.

VYuebHas ayIuTOpus )i NPOBEICHUS 3aHs-
THW JIEKIIMOHHOI'O THUIIA.

VYuebHas ayIuTopus Ui NPOBEICHUS 3aHs-
THA CEMMHAPCKOTO THIIA.

VYuebHas ayIuTOpHs Ui KypCOBOTO IMPOEK-
TUPOBAHUS (BBIOJIHEHHUS KYPCOBBIX padoT).
VYuebHas ayIuTopus Ui IPOBEIEHUS IPyII-
IIOBBIX U WHJMBUYAJIIbHBIX KOHCYJIBTALIUH.
VYuebHas ayIuTOpus Ui NPOBEICHUS 3aHs-
THM TEKYLIEro KOHTPOJIA U IPOMEKYTOUHON
arrecranuu (3-405)

Crou npenoaaBaTeIbCKUN, 3KpaH TEJIEBU-
3UOHHBIN, POyTEpP, CTOMKA IS TEJIEBU30-
pa, Be0.kaMepa, TpaHCIIapaHT-IEePETIKKA,
LIMPMa, HAYIIIHUKH, KOMIIBIOTEP C BBIXO-
oM B IHTEpHeT.

[Tomemnienue uisi caMOCTOSATENbHOM PpabOThI
obyuatomuxcs (I'-401)

CTOJII)I, CTYJIbsA, KOMIIBIOTCPHI

[Tomemienue asi caMOCTOSITENIBHOW PaOOTHI
obyuatomuxcs (C-916)

CTOJ'II)I, CTYJIbs, KOMIIBIOTCPbI
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