dbenepanbHOE TOCYAAPCTBEHHOE OIO/IKETHOE 00pa30BaTEbHOE YUPEKICHHUE
BBICILIETO 00pa30BaHUs
«TONBATTUHCKUI TOCYTAPCTBEHHBIN YHUBEPCUTET

YTBEPX/IAIO

3amecTutenb pexropa no passututo YII  3aBenyromuil kageapoit
«DNEKTPOCHAOKEHHE U PJIEKTPOTEXHUKA»

A.H. Speirun B.B. Baxauna

« » 20 1. « » 20 T

51.B.08

(uHOeKC OUCYUNIUHbL)

PABOYASA NTIPOT'PAMMA JUCHUITJIMHBI

SHGKTDOMaFHI/ITHBIC U JICKTPOMEXAHUYCCKUE NMEPEXOAHBIC MPONECCHI B 3JICKTPOSHECPIrEeTUYCCKUX

CHUCTEMAX
(HaumerosaHue OUCYUNIUHBL)

10 HAMpPaBJICHUIO MOATOTOBKH (CIEUATBHOCTH)

13.03.02 DneKkTposHepreTuKa U MIEKTPOTEXHUKA
(KOO U HaUMEHOB8aHUE HANPABIeHUs NO020MOoeKU, cneyuansviocmu 6 coomsemcmeuu ¢ PIOC BO)

DJIIEKTPOCHAOKECHUE
(nanpaenennocms (npoghuin))

dopma 00ydeHusI: 3a09Has

PacnpenesieHue 4acoB JUCHMILIMHBI IO KYpPcaM M BUAaM 3aHATHH (110 y4eOHOMY IJIAHY)

KoanuectBo 3ET 7
Yacos no PYII 252
Buabl KOHTPOJIA HA 9K3aMeHbI 3aueTnl Kypcosbie Kypcosbie Kontpoubibie
Kypcax NPOEKTHI paboTheI (s :;16;:0'; bop-
MbI 00Y4eHusl)
3 3
NeNe kypca
1 2 4 5 6 HTroro
3ET no kypcam 7 7
Jleknun 12 12
JlaGopaTopHubie 4 4
IIpakTHyeckue 8 8
KonraktHas padora 24 24
Cawm. pa6ora 219 219
KouTtpoan 9 9
Hroro 252 252

ToabsarTu, 2016



Pabouas mporpamma coctasiieHa Ha ocHoBaHuM PI'OC BO u y4eOHOTO MiiaHa HarpaBJIEHHUs IMOJI-

TOTOBKH (CHEIUATBHOCTH) 13.03.02 DAeKTpOIHEPIeTHKA U AIEKTPOTEXHUKA
(KOO U HAUMEHOBAHUE HANPABNIEHUsl NOO20MOBKU, cneyuanvHocmu 6 coomeemcmsuu ¢ ©I'OC BO)

«

Peueﬂ3np03a}me paﬁoqeifl nporpaMmsbl TUCHUIITIHMHBI:

OtcyrcTByeT

VY4yeOHas (pabouas) mporpamMma o00peHa Ha 3aceannu kadeapsl « DIEKTPOCHA0KCHHE U

NIEKTPOTEXHUKAY (TIpoTOKON 3acenanust Ne 2 ot «23» centsopst 2015 1.).

Penienzent
(Oondcnocmy, yuernoe 36anue, cmenety) (noonucy) (U.0. @amunus)
«_» 20 1.

Cpok neiicTBus padoueii mporpaMMebl AUCHUIIMHBI 10 «31» nexadps 2021 r.

HNudopmanus 00 akryaauzanuu padoyeid NporpaMmbl AU CHUIIIMHBI:

[IpoToxkon 3acenanus kadeapbr Ne  oT «_ » 20 1.

[IpoTokon 3acenanus kabeapbl Ne  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbl No  oT «_ » 20 1.

[TpoTokon 3acenanus kadeapbr Ne  oT «_ » 20 1.
COI'JTACOBAHO

HavanbpHuK yueOHO-METOUYECKOTO YIPABICHUS

» 20 r. JI.P. Xamunaymiosa

(noonucw) (U.0. ®amunus)



AHHOTAIIUA
AUCHUILINHBI (Y4e0HOro Kypca)
B1.B.08 DiekTpoMarHuTHbIE U 3J1eKTPOMEXaHUYeCKHe MepexoHble MPoLecchl
B JJIEKTPOIHEPreTHYeCKUX CHCTeMax

(MHIEKC 1 HANMEHOBaHUE U CIUILIMHEL (y4eOHOro Kypca))

1. Heans u 3aga4uu n3y4eHus1 JMCUUILIMHBI (Y4eOHOT0 Kypca)

Lenp — naTh TeopeTuyeckue 3HAHUS B OOJIACTU 3JIEKTPOMArHUTHBIX U 3JIEKTpOMEXaHUYe-
CKHX IEPEXOAHBIX IPOLIECCOB, @ TAKKE MPAKTUYECKUE HABBIKM pacyeTa MapaMeTpoB PeKUMOB KO-
POTKHUX 3aMbIKaHUI 1 0OpbIBOB (ha3; OLIEHKHU M aHAJIM3a CTATUYECKOW U IMHAMUYECKOW YCTOMYMBO-
CTH B IEKTPOIHEPIETUYECKUX CUCTEMAX.

3agaun:

1. BeipaboTaTh HaBbIKM MOJEIUPOBAHUS 3JIEMEHTOB cucTeM nekTpocHadxkenus (CIC), co-
CTaBJICHUS U PACUETA CXEM 3aMEIlIECHHUSI.

2. HayanTh MpOBOJWTH aHATN3 PEKUMOB KOpOTKOro 3ambikanus (K3) B mpocreiimeit Tpex-
(ha3Hoil cucreme, MUTAEMON HCTOYHUKOM OECKOHEUHOW MOIIIHOCTH.

3. HayanTh npuMeEHSTHh MPaKTHYECKUE METOJBI pacuéra MepexXOTHBIX AIEKTPOMArHUTHBIX
MPOLIECCOB, BO3ZHUKAIOMINX pu Tpéxdazubix K3 Ha ctopone Huke u Boime 1 kB.

4. O3HaKOMHUTH C BBIOOPOM 3JEKTPOOOOPYIOBaHUS MPEANPUATHII U IHEProoOBEKTOB IO
YCIOBHUSIM TEPMUUYECKOH CTOMKOCTH ToKam K3.

5. Hayunts npoBoAUTh aHAIN3 U pacu€T HECUMMETPUUHBIX pekuMOB (K3 1 oOpbIBOB).

6. O3HaKOMHTH C TEOPETUYECCKHM MaTEpHAIOM MO aHAITU3y U OOECIIEYCHHIO CTaTUYECKOM
ycroitunBoctH (CY) D3C ¢ yyetom 3¢dekTa IBHOTOIIOCHOCTH CUHXPOHHOW MAITUHBI U BIVSHUS
CUCTEMBI PETYINPOBaHUS BO30YXKIEHUS F€HEPATOPOB.

7. Hayunth npoBOMTH aHaIu3 BIUSHUS HA CY CUCTEMBbI MPOMEXKYTOYHOTO MOIKIIOYEHUS U
37eMEHTOB Harpy3ku 29C.

8. O3HaKOMHUTH C TEOPETUUYECKUM MATEPUAJIOM IO aHAJIU3Y U 0OCCTICUCHHUIO TUHAMHYECKOM
ycroitunBoctH ([Y) 32C.

2. MecTo qucumMiuiuibl (yuedOHoro kypcea) B crpykrype OINIOII BO

Jannas nucuuruimHa (yaeOHbId Kypce) oTHOCUTCS K bioky 1 «luciunmuasl (Moaynu)» (Ba-
pHaTHUBHAS YacCTh).

Jucuumnuuel, yueOHbIe KypChbl, Ha OCBOCHHM KOTOPBIX Oazupyercs NaHHas JUCLMILIMHA
(yueOnsiif kypc) — «Briciias marematuka», «TeopeTudeckne OCHOBBI ANEKTPOTEXHUKUY, «IIEK-
TPOIHEPTreTUYECKUE CUCTEMBI U CETHY, «DNEKTPUUECKHE MAIIIMHBI U OCHOBBI 3JIEKTPOIIPUBOIA.

JycuumiuHel, yaeOHbIe KYpChI, 11 KOTOPHIX HEOOXOMMBbI 3HAHUS, YMEHHUSI, HABBIKH, MIPH-
oOpeTaeMble B pe3ylbTaTe M3Y4YCHUS AAHHON JUCHMILTUHBI (yueOHOTo Kypca) — «IJIEKTPUUYECKUE
CTaHIIMM M TOJCTaHINI», «CUCTEMbI 3JEKTPOCHAOKEHUS MPOMBIIIIICHHBIX TPEeIIPUITUHI», «IKC-
TUTyaTalysl CUCTEM AJIEKTPOCHAOKEHUS.

3. Ilnannpyembie pe3yJbTaTbl 00y4eHHUs] MO JUCHUILIHHE (Y4eOHOMY KYpCY), COOTHe-
CeHHBIE ¢ IVIAHMPYEMbIMH pe3yJIbTaTaAMH 0CBOCHHS 00pa30BaTeIbHON NPOrPaMMBbI

®opmupyembie H KOHTPOJIH- IInanupyemble pe3yJibTAThl 00y4eHMS
pyeMble KOMIIeTeHIIUH
- CIOCOOHOCTH PUMEHSITD CO- 3HaTh: (PU3NUECKHE OCHOBBI AIEKTPOMArHUTHBIX M 3JIEKTPOM EXaHHUYECKNX MEePEXOa-
OTBETCTBYIOIINH (HU3UKO- HBIX MIPOLIECCOB B AJIEKTPOIHEPTETHUECKUX CUCTEMAX, CHCTEMBI €IMHUI] U CXEMBI
MaTeMaTH4ecKui ammapat, Me- | 3amenenust 2OC, TOMyNIeHNs! U TOPSIOK pacdyéTa MepexoHbIX MPOIECCOB




®opmupyeMble U KOHTPOJIH-
pyeMble KOMIEeTEeHIHH

ILnanupyeMsle pe3yJIbTATHI 00y4eHHsI

TOJIBI AHAJTN3a U MOJICITUPOBA-
HHS1, TEOPETUUECKOTO U IKCIIe-
PUMEHTAJIBHOTO UCCIISOBAHUS
TP PEIICHUH TPO(eCCHOHATb-
HbIX 3a1a4 (OI1K-2)

YMeTh: cocTaBIsATh cXeMbl 3amelieHns 99C, pacCUUTBHIBATh TAPAMETPHI JJIEMEHTOB
U apaMeTpsl aBapUIHBIX PEKUMOB

Bnaz[eT},: MCTOAAaMU pacucTa 3JICKTPOMArHUTHBIX U 3JICKTPOMEXaHUYCCKUX Tepe-
XOOHBIX TPOLECCOB MIpU aBaprIHBIX peKUMax

- CIIOCOOHOCTH UCIOJIB30BaTh
METO/IBI aHAIM3a U MOJEIUPO-
BaHHS DIIEKTPHUYECKUX IETICH
(OIIK-3)

3HaTh: OCHOBHBIE 3aKOHBI OJICKTPOTCXHUKHU

‘VYMeTh: UCITONIB30BaTh OCHOBHBIEC 3aKOHBI QJICKTPOTEXHUKHU TP COCTABJICHUU U aHA-
JIN3C JJICKTPUICCKUX CXEM C IECIIbIO pacqéTa NEPEXOAHBIX NPOIECCCOB

Brnaners: 0a30BBIMM HABBIKAMU MOACIUPOBAHUA JICKTPUICCKUX IJIEMCHTOB JJIA UC-
CJICAOBAHUA PA3JIMYHBIX 3J'IeKTpO(l)PI3I/I‘IeCKI/IX IpouecCcoOB

- CIOCOOHOCTD y4acTBOBAaTh B
TUTAHUPOBAHUH, TIOATOTOBKE
BBITIOJTHEHUH THUITOBBIX JKCIIe-
PUMEHTAJIBHBIX HCCICAOBAHUI
o 3aaanHoi Meroauke (ITK-1)

3HAaTh: TEXHOJIOTHH MOJIEITUPOBAHUS HIEKTPUUECKHUX IIEMEHTORB JIIsI HCCIIEAOBAHUS
Pa3INYHBIX IEKTPODH3UIECKUX TPOIIECCOB

Ymers: 00pabaTbiBaTh, aHAIN3UPOBATH U IIPEJCTABISATH PE3YJIbTATH H3MEPEHHH,
OLIEHMBATh JJOCTOBEPHOCTh PEIICHUH, IPUHUMAEMBIX IO X pe3yJpTaTaM

BraneTh: HaBbIKaM# pabOTHI ¢ TAOOPATOPHBIMU CTEHIAMH U ¢ HHPOPMAITHOHHON
TEXHUKOH

TemaTn4veckoe coaepKaHuE€ NUCHUIIIMHBI (yqeﬁﬂoro Kypca)

Paznean,
MOIYJIb

IMoapasnen, Tema

]. CI/ICTCMBI CUHUIl U CXCMbI
3amenienus D0C

1.1. IIpeamer u conepxanue AUCHUILIMHBL. HazHaueHue pacyeToB KOPOTKUX 3aMBbl-
kaHuil B 99C. OCHOBHBIE TIOMYIIEHUS U PACUETHBIE YCIIOBHS.

1.2. CucreMbl eIMHUL — OTHOCUTENbHBIE K UMEHOBaHHbIC. BBIBO/ THIIOBBIX (hOPMYIL.
1.3. Cxembl 3aMellleHns — IpaBuiIa coctaBieHus. [IpeodpazoBaHue cxeM 3aMelleHusl.

2. AHanu3 pexxumMoB TpExdasz-
HOTO KOPOTKOTO 3aMBIKaHHUS B
35C

2.1. Ananuz cummerpudHoro K3 B 1ienu, nuraeMoil HICTOUHHUKOM OECKOHEYHOU
MorHocTy. [Tomubiit Tok K3 u ero cocrasmnstomue. Y napHsiii Tok K3.

2.2. Pacuer pexumoB K3 ¢ HOMHHAIBHBIM HanpsbkeHueM Hike | kB.

2.3. Tpéxdazusie K3 B nenu, nuraemMoii ICTOYHUKOM KOHE4HOW MomHocTh. [lapa-
METpPbI CHHXPOHHOT'0 FeHepaTopa Npu pa3Helx pexumax K3. YcranoBusmmiics u
CBepXIepexoaHbIi pexxum K3.

2.4. Bimsinue APB renepatopo Ha pexxumbl K3.

3. [IpakTH4ecKkue METOIbI pac-
yera pexxuMoB Tpexdaznoro K3

3.1. Meton pac4€THBIX KpUBBIX. JlOMyIIEeHUS U MTOPSAOK pacuéra.
3.2. Beibop obopyzmoBaHHs IO CTOMKOCTH K TokaM K3.
3.3 Ipakrryeckue MeTobl pacuéra Tpexdaszubix K3 Ha cropone Hike 1 kB.

4. AHanu3 HECUMMETPUYHBIX
KOPOTKHX 3aMbIKaHUN

4.1 Bupl HECUMMETPUYHBIX aBapuid. MeTo CHMMETPUYHBIX COCTABJISIONIMX AL
aHam3a HK3.

4.2. CxeMBblI pa3TUYHBIX ITOCIE0BATEILHOCTEH U paBUiIa UX MOCTPOCHUSI.

4.3. IlpaBuiio SKBUBAJIEHTHOCTH MPSAMON NOcieqoBaTeNsHOCTH. CpaBHEHHE TKECTH
K3.

4.4. BexTopHBIE AHarpaMMBbl M KOMIUIEKCHBIE CXeMBbI 3amenenus s ciaysaeB HK3.

5. IlpakTuueckne METOIbI pac-
yeta HecUMMETpHUHBIX K3

5.1. Meton pacuernsix kpuBsIx st crydast HK3. V napnasrnii Tok HK3. HK3 B ceTsix
ke 1000 B. [lepexonuslii mporecc B Harpy3Kkax mpu HecuMMeTpuaHbIX K3.
5.2. Meton pacdera mpocToro 3aMbIKaHusl. KOMIIEHCHPOBAHHBIE CETH.

6. AHau3 U pacyer mpoaoihb-
HOH HECUMMETPHH U CIOXKHBIX
aBapuit

6.1. O6peIBHI a3 1 MeTOmBI UX pacuera. KOMIUIEKCHBIE CXeMBI 3aMEIEHUS U BeK-
TOpPHBIE AUArPAMMBI TIPH 0OPHIBaX.

6.2. CroxxHbIe BUIBI aBapUil — aHATTU3 U PAcUET.

6.3. IIporpammHOe obecriedeHre sl aHAIM3a MePeXonHbIX mporeccoB B DOC.

7. Obuue mousTHA 00 yCTOM-
yuBocTH D9C

7.1. O6mue mousTus 06 ycroiuamsocta DIC.

7.2. OCHOBHBIE IOMYIIECHUS U PACUETHBIC YCIOBUSL.

7.3. 3amac cratunueckoit ycroiunsocta (CY) u ux HopMbl. HazHaueHune pacueToB
ycroitunBocta D9C.

&. MeToas! aHaimM3a craThde-
cKkoif ycroitunocta D9C

8.1. BekTopHas quarpamma snekTponepenadyn. Kpurepun cTaTHaecKod yCTOWIHBO-
ctu (CY). Uneanprsnii npeaen momHuocTH. [Ipenensaerit yron CY.

8.2. Bomstame s dexra SBHOMONMIOCHOCTH CHHXPOHHOM MammHbl Ha CY. BekTopHas
JriarpaMMa, yrioBbIe XapaKTEePHCTHKH SIBHOIIOMIOCHOTO TeHEepaTopa.

8.3. Bunp! u Bnusiane APB cuaxponHOro reHepatopa Ha CY. BekTopHbIe quarpam-
MBI peXXHMa PEryIUPOBaHHS BO30YKICHNUSI.

9. Meroasl aHanu3a AMHaMHYe-
ckoit ycroitunBocty D9C n eé
9JIEMEHTOB

9.1. lunamuueckas ycroiunBocts (1Y) anexkTpocrannyu, paboTaromieil Ha MIHHBI
6eckoHeuHOI MonTHOCTH. OTKITIOUEHNE Ny ABYXIenHoi Juann. [IpaBuio mioma-
neit. 3amac J1Y.




Paznen, Ioapasnen, Tema

MOJYJ1b
9.2. CxeMsbl 3aMeIEHUs TIPU KOPOTKOM 3aMbIKaHUU. ABApUITHBIE YITIOBBIE XapaKTe-
puctuku. IIpenensHbIN yroa OTKIIOUEHHs aBapUH.
9.3. Jlunamuueckasi ycroiunBocTh y3i10B Harpysku. ITyck CJ] u AJl. Habpoc
Harpy3ku Ha CJ] u AJl. Camozanyck A/l u CJI.
10. MeTonsl coxpaHeHUs 10.1. CpencrBa noseimienus ycroitunBoctr 93C. AIIB mmnuit. APB u ¢opcupoBka
YCTOMUUBOCTH CIOKHBIX DDC B030YyXIeHNs TeHepaTopoB. PeryaupoBanne MomHocTH TypOuH. CucteMHast aBTo-

MaTHKa — OTKJIIOYEHHE YacTH T€HEPaTOPOB, DIEKTPUUECKOE TOPMOKEHHUE, YaCTOTHAS
pasrpy3ka, JeJeHUe CUCTEMBI.

10.2. CucteMHbIe aBapuu U UX NOCIEACTBUS. JIaBUHHBIE MPOLIECCHl — MEPHI MPEIOT-
BpaleHUs U JTUKBUIAIMS TTOCIECTBUM.

OO0mas TpyaoeMKoOCTh AUCHUILIHHBI (YueOHoro kypca) — 7 3ET.

Pa3zpabGorunk nporpamMmmsbI:

IOIIEHT, JOIICHT, K.T.H. B.H. Ky3He1i0B




4. CprRTypa H coaecpKaHuEC NTUCHUIJTUHDbI DJ1eKTPOMATHUTHBIE H 3JIeKTPOMeXaHHUYeCKHe NMePeX0oaHble MPOoIecChl
B 3JICKTPOIHECPIr€eTHYCCKUX CUCTEMAX

Kypc u3yuenus: 3

(Haumenoganue OucyunIunbl (YuebHozo Kypca))

Bujbl yue6Hoil padoThI

KonTakTHas padora
B yacax)

CamocTosiTeibHast padoTa

BCEro = ®opmbl IPOBe/Ie-
HUS JeKIUi, Ja- DopMbI TEKY-
E 1LH, Heob0xonquMbie p Yy Pexomen-
= 0opaTOpHBIX, IEero KOHTPOJIs
Pazneu, o o E MaTepHaJbHO- ayemast Ju-
onpa3nen, Ttema 2 = NMPaKTHYECKUX ®opmbl opranuza- (HauMeHOBaHUe
MOIyJIb = = 208 ¢ . B TeXHHUYeCKHe Tepatypa
= = g | = E 3AHSITHIL, METOABI | | IHH CAMOCTOSITe - pecypest OLIEHOYHOT'0 (Vo)
g = Z|E § oOy4enusi, peasiu- cax HOH CpeacTBa) B
=
2 & 2 : 3ylolIue npuMe- padoThLI
©
s S| HsieMYI0 00pa3o-
= BaTeJbHYIO Tex-
= HOJIOTHIO
1. Cucrembl eau- 1.1. IIpenmer u comep- CamocTosiTenbHOe
HUII U CXeMBbI 3a- YKaHUE JUCLUIUINHBIL. M3y4eHue MaTepua-
Memenus 3I3C Haznauenue pacueros JIOB 3JIEKTPOHHOT O
KOPOTKHUX 3aMbIKaHHI B yueOHHKa C paszene-
339C. OcHOBHBIE J10- HHUEM Ha JIEKIIUU U C
ITyIIEHUs ¥ pacyETHbIE TECTaMH JIIsI CaMo-
p Aynuo-/Buneo- N
YCIIOBHS. KOHTPOJIS TT0 KaXK10H
JIEKLUH 3JIEKTPOH-
1.2. CucreMsl €IUHHUIL — JICKIIWH, aHAJIN3 I10-
HOTO y4eOHUKa C
OTHOCHUTEIIBHBIE U IMe- . Be/ICHHS 00ydaro-
KOHCYJIbTallueH
HOBaHHBIE. BriBOI TH- muxcst npu oMoy | LMS-cucrema
MIpenoaaBaTess Ha
MOBBIX (hOpMYII. (bopyme. Bhirion LRS-cucremsl u Ha OCHOBE
1.3. Cxemsl 3amMemeHns PYME. Experience API, ana- | Moodle, kom- Tecr. Pacuetnass | Ne 1,2(ocH)
1 1 HEHHUE MPaKTUYe- 18 .
— IpaBUJIa COCTaBIIe- CKIX 3aaHui C JU3 TeKyIeH ycre- MBIOTEP JTNOO pabora 1 1-3(mom)
Hus. [IpeobpazoBanne . BaeMOCTH IIPH T10- TUTAHIIIET THO0 I
CXEM 3aMeIIECHUS KOHCYIETAlCH Mot bBPC cMapThoH posepia
’ MpenogaBaTens Ha . p BBINOJTHEHUS
petitunra. Camocro-
thopyme u gepe3 pas3zeinos
SATCJIbBHOC BBIIIOJIHEC- s
KOMMEHTapHu B KypCoBOU
HHE NPAKTHYECKUX 6
3aJJaHUsX . paboThI
3aJlaHui,
BBINOJTHEHNE
pa3aesnoB KypcoBoi
paboTsI




Buanbl yueoHoii padoThl

KonTakTHas pa6oTa
(B yacax)

CamocTosiTeibHast padoTa

BCEro »= ®opmbl IpOBe/Ie-
=] o
HMA JICKIUH, Ja- DopMBI TEKY-
= 00 aTolI H]:IX Heobxonumeie mer(l)) KOHT o?r,m Pexoven-
Paznea, s o E paTop i MaTepHAJIbHO- P ayemasi JU-
onpa3zaen, Tema 2 = NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MOAYJIb = = R . B TeXHHYEeCKHEe TepaTypa
= = g | & 2 sausTHii, MeTOARI qa. | WM caMocTosITeNb- pecypent OLIEHOYHOI'0 (No)
= = £S5 ¢ o0yuyeHmus, peann- HOI1 Cpe/CcTBA) h
5 S| E|EX ’ cax
2 & % : 3ylo1ue npuMe- padoThLI
©
s &z HsIeMY10 00pa3o-
= BaTeJIbHYIO Tex-
= HOJIOTHIO
2. AHATU3 pesKu- 2.1. AHanu3 cummer- CamocrosTeNnbpHOe
MOB Tpéx(azHoro puusoro K3 B memny, MU3y4EeHHE MaTepua-
KOPOTKOT0 3aMbl- MUTAeMON UCTOYHUKOM JIOB 3JIEKTPOHHOT'O
kanus B 9C 0OECKOHEYHOI MOIIHO- y4ueOHHKa C pa3zerne-
ctu. ITomuenit Tok K3 u HHUEM Ha JISKLIMU U C
€ro COCTaBJISIOIIHE. Ayiio-/Bieo TeCTaMH JIIsI CaMo-
¥ napusrii Tox K3. Y A KOHTPOJIS IO KaXKI0H
JEKIMU DIIEKTPOH-
2.2. Pacuer pexuMoB JIEKIMHY, aHAJIU3 110-
HOTO y4eOHUKa C
K3 ¢ HomMuHanpHBIM . BEJICHUS 00yJaro-
KOHCYJbTallueH
HanpsDKeHHEeM HIke | muxcst npu oMoy | LMS-cucrema
nperoaaBaTels Ha
kB. (bopyme. Bbimon LRS-cucrems! n Ha OCHOBE
2.3. Tpéxdasusie K3 B 2 1 He }II) Izgln' AKTIYC 30 Experience API, ana- | Moodle, kom- | Tect. Pacuernast | Ne 1,2(ocH)
LIeTH, TUTAEMOM UC- CKIX 3;; A JIM3 TeKyIei ycrie- MBIOTEP JINOO pabora 2 1-3(mom)
TOYHHKOM KOHEYHOH M BaeMOCTH IIPH T10- IUTAHIIET JIU00
n KOHCYJIbTallueH EPC Hposepka
MOILHOCTH. " fapamer- npernosiaBatesis Ha | o p cMapTQoH BBITIOJTHEHHS
PBI CHHXPOHHOT'O T'eHe- (bopyMe 1 uepes peiitunra. CamocTo- pa3zenos
partopa IpH pa3HbIX SITEIEHOE BBITIOJIHE- o
KOMMEHTapHHu B Kypcosou
pexnmax K3. Ycrano- HUE IIPAKTUYECKUX
o 3aJaHUAX . paboTsl
BUBILHHCS 1 CBEPXIIe- 3aJlaHui,
pexomubIit pexxnM K3. BBIIIOJIHEHUE
2.4. Brmusaue APB re- pa3aesoB KypcoBoil
HEPaTOpOB Ha PEXKUMBI paboTsI
K3.
3. IpakTnyeckue 3.1. Meton pacuérHbIxX Aynmo-/Buneo- CamocrosTensHoe LMS-cucrema Teer. Pacuernas Ne 1,2(ocH)
METO/bI pacuera KpuBbIX. Jlomymienus n JIEKIUH 3JIEKTPOH- U3y4eHHE MaTepHa- Ha OCHOBE a 60.Ta 2 Oruer
pe:xxuMoB Tpexgas- | MOpsIOK pacuéra. 1 2 1 HOTO y4eOHUKa ¢ 24 JIOB DJIEKTPOHHOT O Moodle, kom- 1'?0 1360 E-ITO Hoii
Horo K3 3.2. Br1bop obopyno- KOHCYJIbTallen ydeOHHKa ¢ pa3zerne- IBIOTEp JIN00 agmep
BaHMs IO CTOHKOCTH K IpenogaBaTess Ha HHEM Ha JIEKIIMW M C | IUIAHIIeT JH00 P
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KonTakTHas pa6oTa
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= BaTeJIbHYIO Tex-
= HOJIOTHIO
Toxam K3. ¢dopyme. Brimon- TECTaMH JIJIsl CaMo- cMmapTdoH. Tposepka
3.3 IIpakTHyeckue mMe- HEeHHe TpaKTHye- KOHTpOJIst 1o Ko | LMS-cucrema BEITIOTHCHIS
TOABI pacuéra Tpex- CKHX 3aJIaHHH C JIEKLINH, aHaJIU3 TO- Ha OCHOBE
N pasnenos
¢a3ubix K3 Ha cropone KOHCYIIbTallueH BEJICHUS 00y4Jaro- Moodle, mapk ——e"
Hwke 1 kB. nperoyaBaTens Ha MIMXCS TP TIOMOIIM | BUPTYaJIbHBIX }})la6on,1
(dopyme u yepes LRS-cucrems! u pabouux cTo-
KOMMEHTapUH B Experience API, ana- JIOB C TIpef-
3aaHusx. Beimos- JIM3 TEKyIeH ycrie- YCTaHOBIICH-

HeHue J1abopartop-
HBIX paboT ¢ KOH-
CyJbTalMe mpe-
nozaBaTess Ha
dopyme u yepes
KOMMEHTapHH B
3aJaHMsX

BaeMOCTH TIPH T10-
Mo BPC-
peiituara. Camocro-
SITETBHOE BEHITIONTHE-
HHUE TIPAKTUICCKAX
3aJaHUA, KOHTPOJIb
cMmenbl [P-agpecos,
AHAJIU3 TeKyLIeil
yCIIEBaeMOCTH IIPH
niomoru bPC-
peititunra. Camocto-
SATCJIBHOC BBIIIOJIHE-
HHE J1a00paTOPHBIX
3a71aHuH,
BBITIOJTHCHUE
pa3zenoB KypcoBoOi
paboTsI

HBIMH J1abopa-
TOPHBIMH pa-
ooramu, IJIst

CTyJCHTa: KOM-
MBIOTEP JINOO

TUTAHIIET THO0

cMmapTdon
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(B yacax)
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HMA JICKIUH, Ja- DopMBI TEKY-
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= 00paTOpHBIX, IEero KOHTPOJIisi
Paznea, s o E MaTepHAJIbHO- ayemasi JU-
onpa3zaen, Tema 2 = NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MOAYJIb = = R . B TeXHHYEeCKHEe TepaTypa
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4. AHaJIu3 HeCUM- 4.1 Busbl HECUMMET- CamocrosTensHoe 1-3(mom)
METPUYHBIX KO- puuHbIX aBapuid. Meton U3y4eHUe MaTepua-
POTKHX 3aMbIKa- CUMMETPHYHBIX CO- JIOB 3JIEKTPOHHOT'O
HUI CTaBJIAIOLIMX AJIS aHa- ydeOHHKa C pa3zerne-
nu3a HK3. HUEM Ha JIEKLIUU U C
4.2. CxeMBbl pa3IUuHBIX Ayano-/Buseo TECTAMH JJISI CaMO-
II0CJIEA0BATEIbHOCTEN HCKI_}I]I/II/I STCKTDOH KOHTPOJIA 10 KaXI0K
U [IpaBHUJIa X MOCTpPOe- HOro e6HmE)a c JIEKIINH, aHaJIH3 TO-
HUSL. 1 . BEIICHUS 00yJaro-
KOHCYJbTaIueH
4.3. IlpaBuio 3KkBHBa- DEIIONABATEIS Ha muxcst mpu oMoy | LMS-cucrema
JIEHTHOCTH TIPSIMOM £0 He Bhimon LRS-cucremsl u Ha OCHOBE
TIOCJIE/I0BATENLHOCTH. PYME. Experience API, ana- | Moodle, kom- | Tect. Pacuernas
2 1 HEHHUE MpaKTH4e- 24 .
CpaBHEHHE TSHKECTH P — JIM3 TeKyIei ycrie- MBIOTEP JINOO pabora 3
K3. . BaeMOCTH IIPH T10- TUTAHIIIET THO0 IpoBepka
4.4. BexTopHBIE AHA KOHCYIIbTanmen Mot BPC- cMapThoH POBED
T [PEoaBaTeNst Ha . BBIIOJIHCHHA
rpaMMBbl H KOMIUIEKC- (bopyMe 1 uepes pelitunra. CamocTo- a3 IenoB
HBIE CXEMBI 3aMEILEeHHS 1<01\I/)1 f/{l\gma HE N ATEJIbHOE BBITIOTHE- KYPCOBOit
s crygaes HK3. saxam 1/113[ , HHE NMPaKTUYECKUX paGoTb
3a7laHuH,
BBINTOJTHEHNE
pa3nenoB KypcoBoit
paboTsI
5. IlpakTH4eckue 5.1. Meron pacdeTHbIX Aynno-/Buneo- CamocrosTensHoe LMS-cucrema | Tecr. Pacuernas
MeTO/Ibl pacuera KPUBBIX ISl CIoy4ast 1 2 1 JEKIUH SJeKTpoH- | 24 U3ydeHHe MaTepHua- Ha OCHOBE pabora 3. Otger | Ne 1,2(ocH)

HECUMMETPHYIHBIX

HK3. Y napnsrit Tox

HOTO y4eOHHKa ¢

JIOB DJICKTPOHHOI'O

Moodle, kom-

110 JTa0OpPaTOPHOH
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(B yacax)
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Z | MM JEKINH, M2 Heo6xonnMbIie Dopmni Texy- PexoMeH-
Paznen e w | = 60paTOpHLIX, MaTepPHAILHO- IHEro KOHTPOISt ayemasi JIM-
’ Ionpa3nen, Tema 2 = | E NMPaKTHYECKUX ®opmbl opranuza- (HauMeHOBaHUe
MOAYJIb = = ) s g . B TeXHHYEeCKHEe TepaTypa
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K3 HK3. HK3 B cersix Hu- KOHCYIIbTallueH yueOHHKa C pa3zene- | MbloTep Jubo pabore
ke 1000 B. Tlepexon- MpernoaaBaTels Ha HHEM Ha JIEKIIHH U C [JIAHIIET JIMOO Tposepka
HBII TIPOLIECC B HATPY3- ¢dopyme. Boimos- TECTaMH JIJIsI CaMO- cMmapTdoH. S —
Kax MpH HECUMMeTpHUY- HEeHHe TpaKTHye- KOHTpOJIs 1o Kaxkaoit | LMS-cucrema pa3nenon
Heix K3. CKHUX 3aJaHHi C JICKIIMHY, aHAJIU3 T10- Ha OCHOBE KypCOBOii
5.2. Meron pacuera KOHCYJIbTallueH BeJ/IeHHs1 00y4aro- Moodle, mapk paGoTHL
IPOCTOTO 3aMBIKaHUSL. nperoaaBaTess Ha IIUXCS TP TIOMOLIM | BHPTYaJIbHBIX
KomrmencupoBaHHbIe (dopyme u yepes LRS-cucremsl u pabouux cTo-
CETH. KOMMEHTapuu B Experience API, ana- JIOB C IIpef-
3aJaHusX. Beinon- JIU3 TEKYyLLEeH ycrie- YCTaHOBJIEH-

HEeHHe J1abopartop-
HBIX paboT ¢ KOH-
CyJbTalMel mpe-
nozaBaTess Ha
dbopyme u yepes
KOMMEHTapHH B
3aJJaHMsX

BaeMOCTH IIPH T10-
moru BPC-
peiitunara. Camocto-
SITEBLHOE BBINOJIHE-
HHUE MIPAKTUIECKUX
3aJaHUI, KOHTPOIIb
cMmenbl [P-agpecos,
aHaJIU3 TEKyIIel
YCIIEBa€MOCTH TIPH
oMot bPC-
peiituara. Camocto-
SITENILHOE BBIMNOJIHE-
HHE 1a00paTOpHBIX
3aJaHUA, KOHTPOIIb
cMmenbl [P-agpecos,
aHaJIu3 MOBENEHUS
CTYACHTOB IIPH TI0-
mommu LRS-cucremsr
n Experience API,

HBIMH JT1abopa-
TOPHBIMH pa-
ooramu, IJIst

CTYJCHTa: KOM-
MBIOTEP JINOO

TUTAHIIIET THO0

cMapThoH
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CamocTosiTeibHast padoTa

(B yacax)
BCEro = ®opmbl IpOBe/Ie-
HHS JeKIUi, Ja- DopMBbI TEKY-
E 1LH, HeobxonquMble P Yy Pexomen-
o = 00paTOpHBIX, IEero KOHTPOJIisi
Paznea, s o E MaTepHAJIbHO- ayemasi JU-
onpa3zaen, Tema 2 = NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MOAYJIb = = R . B TeXHHYEeCKHEe TepaTypa
= = g | = E 3AHSITHI, METOABI | | IHH CAMOCTOSITE - pecypent OLIEHOYHOI'0 (No)
g = 2 = _E 0o0yueHus, peaju- cax HOI cpeacTBa) -
=
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©
s &z HsIeMY10 00pa3o-
= BaTeJIbHYIO Tex-
= HOJIOTHIO
BBIITIOJIHEHHUE
paszienoB
KypCOBO# paboThI
6. Anau3s u pacuer | 6.1. OOpbIBBI a3 u CamocTosiTenbHOe
NPOAOJIbHOI METOJIbI X pacyeTa. M3y4eHue MaTepua-
HECHMMETPHH U KomrmnekcHble cxembl JIOB 3JIEKTPOHHOT'O
CJI0KHBIX aBapHii 3aMEILEHUs U BEKTOp- y4ueOHHKa C pa3zene-
HbIE UarpaMMbl IpU HHMEM Ha JIEKIIUU U C
00pbIBax. TeCTaMH JIIsI CaMo-
Aynuo-/Buseo- o
6.2. CnoxHbIe BUIBI KOHTPOJIA [0 Ka)I0K
. JEKIUU DIIEKTPOH-
aBapuil — aHaJIU3 U pac- JIEKIINH, aHaJIH3 O~
N HOTO y4eOHUKa C
4éT. . BEICHUS 00y4aro-
KOHCYJbTaIueH
6.3. [IporpamMmmHoe mmxcs npu oMot | LMS-cucrema
nperoaaBaTels Ha
obecriedeHre I aHa- LRS-cucremsl u Ha OCHOBE
¢dopyme. Boimos- -
JTU3a IePEXOIHBIX MPO- Experience API, ana- | Moodle, xom- Tecr. Pacuernas
1 1 HEHHUE MPaKTUYe- 22 . 1-3(mom)
meccoB B DOC. . JIU3 TeKyILeH ycre- MBIOTEP JTHOO pabora 4
CKHX SATAHIH © BaeMOCTH IIPH IO IUTAHIIIET JINOO
KOHCYIbTaIueH wow BII))C evaprdpos Iposepka
TperoiaBaTesns Ha . p BBIIIOTHEHUA
peittunra. Camocro- 37167108
q)OPYMe 1 Haepes SITCJIbHOC BBIIIOJIHE pasi
KOMMCHTAPHI B HHE TIPAaKTUYECKUX KYPEOBOt
3aIaHUsX pa paboThI
3aJjaHni, KOHTPOJIb
cmensl [P-anpecos,
BBINTOJTHEHNE
pa3aenoB KypcoBoi
paboTsI
7. O6mue nousstus | 7.1. O6uwe mousTHsg 00 | 1 0,5 Aynmo-/Buneo- 16 CamocTosTensHoe LMS-cucrema | Tecr. Pacuernas | Ne 1,2(ocH)
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(B yacax)
BCEro = ®opmbl IpOBe/Ie-
Z | MM JEKINH, M2 Heo6xonnMbIie Dopmni Texy- PexoMeH-
Pazneu, e w | = 60paTOpHLIX, MaTepPHAILHO- IHEro KOHTPOISt ayemasi JIM-
onpa3zaen, Tema 2 = | E NPAKTHYECKHUX ®DopMBbI OpraHu3sa- (HanMeHoBaHMe
MOAYJIb = = ) s g . B TeXHHYEeCKHEe TepaTypa
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00 ycToituuBocTH ycroitunBoct 23C. JIEKLIUU DJIEKTPOH- HU3y4EeHHE MaTepua- Ha OCHOBE pabora 5
93C 7.2. OcHOBHBIE JJOTTY- HOro yueOHHKa ¢ JIOB 3JIEKTPOHHOT'O Moodle, kom-
HICHHUS U PacYETHBIC KOHCYIIbTallueH yueOHHKa C paszene- MBIOTEP JIHOO
YCIIOBHSI. nperoyaBaTens Ha HHEM Ha JIEKIIMM U C | IUIaHIIeT J100
7.3. 3amac craTHYecKoi ¢dopyme. Beimon- TeCTaMu JJIsl CaMo- cmapTdoH
ycroituuBoctH (CY) u HEeHHE TIpaKkTHye- KOHTPOJIS MO KaXKIOH
ux HopMbl. HazHaueHue CKHX 3aJaHUH C JICKITMU, aHAJIU3 110~
pacyeToB yCTOMYUBO- KOHCYJbTaleH BeZICHUS 00y4aro-
ctu DOC. mpernojaBaTess Ha IIUXCS TIPU TIOMOIITH
dbopyme u yepes LRS-cucremsl u
KOMMEHTapHu B Experience API, ana-
3aJaHMsIX JIU3 TEKYyILLEU ycrie-
BaeMOCTH TPH T10-
moru BPC-
peiitunara. Camocto-
ATEITLHOE BBIIIOTHE-
HHE TIPaKTUIECKUX
3aJaHUI, KOHTPOJIb
cMmenbl [P-agpecos,
aHaJIU3 TEKyIIel
YCIIeBaEMOCTH TIPH
oMot bPC-
pelTHHra
8. MeToanl aHaIH- 8.1. BexropHas aua- Aynmo-/Buneo- CamocTrosaTenspHoe LMS-cucrema
3a CTATUYECKOM rpamMMa 3JIeKTporepe- JEKIUH 3JICKTPOH- M3ydeHUE MaTepHa- Ha OCHOBE
YCTOHYHBOCTH naun. Kpurepuu cratu- 1 05 HOTO y4eOHUKa ¢ 18 JIOB DJIEKTPOHHOT O Moodle, xom- Tecr. Pacuernas 1-3(z0n)
93C YECKOH YCTOMUMBOCTU ' KOHCYJIbTallen ydeOHHKa C pa3zerne- IBIOTEp JIN00 pabota 6
(CY). UneanbHblii npe- MpernoaBaTens Ha HHEM Ha JIEKIIUM M C | IDIAHIIeT JHO0
nen monHoctH. Ilpe- ¢dopyme. Boimon- TECTaMH JUIsI CaMo- cmapTdoH
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nensHbIN yron CY. HEHME MpaKTuye- KOHTPOJIS 10 KaXJ101
8.2. Biustaue a¢dexra CKHUX 3aJIaHUi ¢ JIEKIIMH, aHAJIN3 T10-
SIBHOTIOJIFOCHOCTH CHH- KOHCYIIbTallueH Be/ICHHsI 00y4aro-
XpOHHOﬁ MalllMHbI HA npenogaBaTeiisd Ha IUXCA MPpYU TTOMOIIH
CV. BexropHas aua- (dopyme u yepes LRS-cucrems! u
rpaMma, yrjloBblE Xa- KOMMEHTapuH B Experience API, ana-
PaKTEPUCTUKU SIBHOIIO- 3aJlaHuAX JIM3 TeKyIeH ycre-
JIFOCHOTO T€HEPaTopa. BaeMOCTH MPH T10-
8.3. Buns! 1 Biausiaue moru BPC-
APB cuHXpOHHOTO peittunra. Camocro-
reHeparopa Ha CVY. ATEIIbHOE BBINOITHE-
BekropHsle nuarpaMmsl HHE TIPaKTUYECKUX
pEeKUMa peryiIupoBa- 3a/laHui, KOHTPOJIb
HUSI BO30YXKISHUSI. cMmensl [P-agpecos,
aHaJIU3 TeKylIeil
YCIIEBaEMOCTH TIPH
oMot bPC-
pelTuHra
9. Metoap! ananu- | 9.1. JlnHamMudeckas Aynuo-/Buneo- CamocToaTenspHoe
3a JUHAMHUYECKOH ycroiausocTb (1Y) JIEKUUU DJIEKTPOH- M3y4YeHHUE MaTepua-
YCTOIHYUBOCTH JIEKTPOCTAHINH, pabo- HOTO y4eOHUKa ¢ JIOB AIIEKTPOHHOT O L MS-crcTena
I3C u eé dieMeH- TaroIIeN Ha IIHUHBI Oec- KOHCYJbTalUeH yueOHHKa C pa3[ere- A OCHOBE
TOB KOHEYHON MOIITHOCTH. MpenoaaBaTens Ha HHEM Ha JISKIWH U C Moodle. kom- | Teer. Pacuersas
OTKITIOYCHHE TIeTTH 1 1 thopyme. Bermon- 18 TeCTaMH JIJIsl CaMo- ’ 5 601 6 Ne 1,2(ocH)
JBYXUETHON JIMHUH. HEHHUE MPaKTHYe- KOHTPOJIS 10 KaX0H TIPIOTEP MO pabora
. . TUTAHIIIET THO0
[IpaBuio mmormazei. CKHX 3a/laHHH C JIEKIINH, aHAJIH3 TO-
3amac /Y. KOHCYJbTalUeH BEICHUS 00yJaro- cMapTdon
9.2. Cxembl 3aMeIeHns TIpernogaBaTess Ha IIMXCS TTPH TIOMOIIN
IIPU KOPOTKOM 3aMBI- (dopyme u gepes LRS-cucrems! n
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KaHUH. ABapuiiHbIE KOMMEHTapHH B Experience API, ana-
YIIJIOBBIE XapaKTepH- 3aJlaHusX JIM3 TeKyIeH ycrie-
ctuku. lIpenenbHelii BAEMOCTH IIPH T10-
YT OJI OTKJIFOUEHHUS aBa- Mot BPC-
pUH. peittunra. Camocro-
9.3. lunamuueckas SITEJIbHOE BBHITIOJIHE-
YCTOHYUBOCTD y3JIOB HHE TIPaKTUYECKUX
Harpy3ku. [Tyck CII u 3aJaHUN, KOHTPOJIb
AJl. Habpoc Harpy3ku cMmenbl [P-aapecos,
Ha CJI u AJl. Camo3a- aHaJIN3 TeKyIen
myck Al u CH. yCIIEBa€MOCTH TIPH
niomoru bPC-
peiTuHra
10. MeToasnI co- 10.1. CpenctBa moBbI-
N . CaMocTosTenbpHOe
XpaHeHHs yCToM- LIEHHUs yCTONYUBOCTH VG MATEDHE
yuBocTH c1okHBIX | OO0C. AIIB nuaMii. Hg[]:BHeKT OHHIZ) o
93C APB u ¢opcupoBka P
yueOHHKa ¢ pazfene-
BO30Y)KICHHS TeHEepa-
HHEM Ha JIEKIUH U C
TOpoB. PerymupoBanue Aynuo-/Buneo- LMS-cucrema
TECTaMH /TSI CaMO-
MOIIHOCTH TYpOHH. JIEKIUH 3JICKTPOH- . Ha OCHOBE
KOHTPOJIS 10 Ka) 10
CucreMHasi aBTOMaTHKa HOTO yueOHUKa C Moodle, xom-
1 N 16 JIEKIIUH, aHaJIN3 T10- Tect 1-3(mom)
— OTKJTIOYEHHE YacTH KOHCYJbTaIeH BeICHIS 06YyHaI0 IBIOTEP JINO0
TeHEepaToOpOB, 3JEKTPHU- MpenoaaBaTens Ha i TUTAHIIET JIN0O
MIMXCSI TTPH TIOMOIIIN
YecKoe TOPMOXKEHHE, thopyme cMapThoH

YaCTOTHAs pa3rpyska,
JIeIIEHNE CUCTEMBL.
10.2. CucremHble aBa-
PHYH 1 UX TIOCIICACTBUS.
JlaBHHHBIC TIPOIIECCHI —

LRS-cucrems! n
Experience API, ana-
JIU3 TEKYyILEeH ycre-
BaeMOCTH TIPH T10-
Mot BPC-pelitunra
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BCEro »= ®opmbl IpOBe/Ie-
E HHs1 JEKINH, 12~ Heo6xonnMbIie Dopmni Texy- PexoMeH-
Paznen e w | = 60paTOpHLIX, MaTepPHAILHO- IHEro KOHTPOISt ayemasi JIM-
’ Ionpa3nen, Tema 2 = | E NMPaKTHYECKUX ®opmbl opranuza- (HauMeHOBaHUe
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= = < S 2 3aHsITHI, METONbI qa. | WM cAMOCTOSITETb- pecypent OLIEHOYHOI'0 (Ne)
g = = | E _E 0o0yueHus, peaju- HOI cpeacTBa)
2 = g : sylomme pame- | S padoThLI
‘5 § = | msemyo o6paso-
= BaTeJbHYIO T€X-
@ HOJIOTHIO
MeEpPBHI NPEIOTBPALLICHUS
W JIUKBUAAILUA ITOCIICA-
CTBU.
CamocrosTenbpHOe
TECTUPOBAHHE TI0
0GaHKy TeCTOBBIX 3a-
JaHWM, aHaJIu3 MOBe-
JICHUSI TECTUPYIO-
IIUXCS TIPU TIOMOIITH LMS-cucrema
LRS-cucremsl u Ha OCHOBE
Experience API, kon- | Moodle, kom- . Ne 1,2(ocH)
Konrponb 9 Urorosslii Tect
TpoJIb cMeHsbI [P- MBIOTEP JINOO 1-3(mom)
aJIpecoB, yIaJieHHasl | IUIAHIIET J100
ayTeHTH(UKAIMS TpU cMmapTdoH
TIOMOIIIM PacIo3Ha-
BaHWUs JINLI, aHAJIH3
TEKYIIEeH ycrieBaeMo-
CTHU TIPH MIOMOIIN
BPC-peiitunra
12 4 8 219
Hroro:

252




5. KpnTeplm U HOPMBI TEKYHIECIr0 KOHTPOJIA U l'[pOMe)KyTO‘lHOﬁ arTreCcTanumu

@OopMBbI TEKYILETO KOHTPOJIA

VYcioBus nomycka

Kpurepru 1 HOpMBI OLICHKH

OTBeThI Ha BOMPOCHI ANEKTPOHHOTO
yueOHUKa.

Jlonmyckarorcs BCe CTYAEHTHI

MakcuMabHOE KOJTMYECTBO 0auioB - 1, Oajibl
HAYKCIITFOTCS TIPOMTOPIIMOHATBHO MPABUILHBIM
OTBETaM.

3a11aH1/151, MMPOBCPACMBIC aBTOMATHUYC-
CKH.

Jlonmyckarorcst BCe CTYAEHTHI

[TpaBubHOE penieHue 3aaanus - 1 6at; Henpa-
BruiIbHOE — () OAJIOB.

PacueTHbie pabOTHI.

Jlonyckarorcst BCe CTYAEHTHI

KonnyecTBO MpaBUIIbHO BBIMTOJIHEHHBIX 33 JaHUH
MPAKTUYECKOM pabOTHI:

NPaBUJILHOE BHITIONHEHHE —1 Gawt;

c omn6OKoi — 0 6aoB.

Bupryanbhbie 1abopaTopHbie padoThI

I[OI'[YC KaroTCA BCC CTYICHTBI

MaxkcuManbHOE KOJMYECTBO 0ajIoB - 4, OaJlIbI
HAYUCIISIOTCS MIPONOPIIMOHATIBHO MTPAaBUIIbHBIM
BBITIOJTHCHHBIM ITYHKTAM 3aJIaHUS.

[IpomexyTOUHBIN TECT

I[OI'[YC KaroTCA BCC CTYICHTBI

MakcumanbHOE KOJIMUeCTBO 0aiioB - 1, 6aisl
HAYHCIIAIOTCS IPOMOPIIMOHATIBHO MPABUIIBHBIM
OTBETaM.

OrpaHnyeHre Ha KOJIMYeCTBO NONbITOK: 10

HToroBeil TeCcT

JlomyckaroTcst BCe CTYIEHTHI

MakcuMalbHO€E KOTH4UecTBO 0auioB - 40, Oajibl
HAYUCIISIIOTCS TPOMOPIIMOHAIBHO

MPaBWJIHLHBIM OTBETaM.

OrpaHuyeHHe Ha KOJIMYECTBO MOMBITOK: 2
Orpannuenue no BpemeHu: 1 4. 30 MuH.

3aIoIHeHNE aHKEThI CTYACHTOM

JlomyckaroTcst BCe CTYAEHTHI

3amnoJIHEHE aHKETHI — 3 Oasuia.




dopma NpoBeACHUS
ITPOMEKYTOYHOMN aTTECTALNN

YcioBus nomycka

Kpurepnn 1 HOpMBI OLIECHKH

DK3aMeH (M0 HaKOMUTEIbHO-
My PEUTHUHTY).

Jlonyckarorcs Bce CTy-
JEHTHI

«OTIUIHOY 80 — 100 6amwtoB. Cymma 6ajuioB 1o BceM
y4eOHBIM MEPONIPUATHAM, TTPETYCMOT-
PEHHBIM B Kypce.

«XOPOIIIOY 60 — 80 6amtoB. Cymma 6ajuioB Mo Bcem
y4eOHBIM MEPONIPUATHAM, TIPETYCMOT-
PEHHBIM B Kypce.

«ynosiaeTBoputenbHO» | 40 — 60 6aymoB. Cymma 6ajioB 1o BCeM
y4eOHBIM MEPOIIPUATHAM, TIPETYCMOT-
PEHHBIM B Kypce.

«ueyposnersoputenb- | 0 — 40 6amios. Cymma 6asioB 1o BceM

HOY» y4eOHBIM MEPOIPHUSITHSIM, MTPEITyCMOT-
PEHHBIM B Kypce.
«HE 3a4TEHO 0 — 40 6amnoB. Cymma 0asioB o BceM

y4eOHBIM MEPONPUSATHSIM, TPETYCMOT-
PEHHBIM B Kypce.

6. Kpurepun u HOpMBI OLIEHKH KYPCOBBIX padoT

KOTIIUYHO»

CoopmynupoBaHHBIE IETb U 3a1a4d PaObOTHI peaM30BaHbl NOJIHOCTHI0. Oneparnuu, IpoJeMOHCTPUPOBAHHBIE CTY-
ACHTOM B IPONLECCE BBITTOJIHCHUA KprOBOﬁ pa60TBI, OICHCHBbI HA «OTIIMYHO)». VYcenemrnas 3aimra BBIIOJTHEHHOM
paboTel. CTyIEHT MOJIHO U MPaBUJIBHO OTBEYAET HA JOTOJIHUTEIbHBIE BOIPOCH 10 TeMe paboThl. KypcoBas padorta
IPaMOTHO O(OpPMIIEHA, UMEET YETKYIO CTPYKTYDY.

«XOPpOILIO»

ChopmynupoBaHHBIC 1IETh U 33/1a9¥ pa0OTHI PEATM30BAHBI TIOYTH TOJTHOCTHI0. Omiepannu, IpoeMOHCTPUPOBAH-
HBI€ CTY/ICHTOM B IIPOIIECCE BHIMOJHEHUS KYpPCOBOW pabOTHI, OIICHEHBI Ha «XOpomIoy. JIOCTaTOYHO ycrenrHas 3a-
LIUTa BBIMOJHEHHOUN paboThl. CTYAEHT NpaBUIbLHO OTBEYAET Ha JOMOJIHUTEIbHBIE BOIPOCH! 10 TeMe padboTsl. Kyp-
coBas paboTa rpaMOTHO OPOPMIIEHA, UMEET YETKYIO CTPYKTYPY.




«KYHOOBJICTBOPHUTEIBHO»

ChopmynmupoBaHHBIC 1I€]Tb M 33]]a91 pa0OTHI peali30BaHbl B 3HAUUTEIBHOU cTereHn. Onepamnuu, mpoJaeMOHCTPH-
POBaHHBIEC CTYIEHTOM B TIPOIIECCE BBITIOJHEHHUSI KYPCOBOM pabOThI, OIIEHEHBI Ha «YIOBJICTBOPUTEIHLHOY. Y IOBIIE-
TBOPUTENIbHAS 3allIUTa BBHITIOJHEHHOW pa0oThl. CTYIEHT MPaBHIBLHO OTBEYAET MOYTH HA BCE JIOTIOJHUTEIBHBIE BO-
mpocel Mo TeMe padbotel. KypcoBas paboTa n0cTaTroyHO rpaMOTHO odopmiieHa (BCTpeUaroTcs HE3HAYUTEIbHBIC
OIMOKH ), UMEET YETKYIO CTPYKTYPY.

CKHCYIOBJICTBOPUTCIILHO»

ChopmynupoBaHHbI€ 1I€Th U 337a4d paObOThl B 3HAUUTEIHLHOM CTENEHU He peajn3oBaHbl. Omnepanvu, MpoaeMOH-
CTPUPOBAHHBIE CTYJACHTOM B MPOLIECCE BBIMIOJHEHUS KypCOBOMl pabOThl, OIICHEHBI Ha «HEYJOBIECTBOPUTEIHHOY.
HeynoBneTrBopuTenbHas 3aluTa BIMOTHEHHON paOoThl. CTYAEHT HE MOXKET OTBETHTh Ha JIOTIOJIHUTEIbHBIE BO-
npockl 1o Teme padoTsl. Kypcopast pabota ogopmiieHa HErpaMOTHO.




7. IlpumepHasi TeMaTHKa NMUCbMEHHBIX padoT (KypcoBbIX, pedepaToB, KOHTPOJIb-
HBIX, PACYETHO-TPA(PHYECKUX U AP.)

Tema KprOBOﬁ pa6OTI)II «Pacuer JJNIEKTPOMAIrHUTHBIX MNEPEXOAHBIX IIPOLECCOB B

JIEKTPOIHEPIE€TUICCKUX CUCTEMAX)). Brmonnsercs mo BapuaHTaM.



8. Bonpochl K 3K3aMeHy

Ne
i Bonpocsl

1. | Ilpo6nema mnepexomusix mnpoueccoB (IIII) B 31eKTPOIHEPreTUYECKUX CHUCTEMAax
(92C). OcHoBHBIE BUBI, 0COOCHHOCTH M BJIMSIHHE MEPEXO0IHBIX mporieccoB B DIC.

2. | DnexTpoMarHUTHBIA mepexoaHblidi nporece B ODC. IlpuunHB BO3HUKHOBEHHS WU
cnencrusi. Haznauenust pacueros I1I1. OcHoBHbBIE nonynieHus. PacueTHble ycioBusl.

3. | [lonsTus o cucremax enMHUI] — UIMEHOBAaHHBIE U OTHOCUTENIbHBIC. BBIBOJ THIIOBBIX
dbopmyn s pacueToB pexumoB K3 ¢ HOMUHAIBHBIM HanpsokeHueM Hibke 1 kB.

4. | Cxemsl 3amenieHus oTaeNbHbIX deMeHToB DIC. [TocTpoenne u mpeodpazoBaHue
pesynbTupyromei cxemsl 3amenienus (K3 na cropone vmwke 1 kB). Yuer koaddunm-
€HTOB TpaHChOpMaIUH

5. | Ucnonp3oBaHue CUCTEMBI OTHOCUTENBHBIX €IMHUI] B pacyeTax MepeXo HbIX IpoLec-
coB. BeiBoJ1 TUIIOBBIX (hopMyJIbl 1715 pacueToB pexumoB K3 ¢ HanpsbkeHueM Beiie 1
kB.

6. | [IpeoOpa3oBanne cxem 3amemieHus. CBepTHIBAaHWE W Pa3BEPTHIBAHUE PACUETHBIX
cxeM. Tunossie popmyssl. Ynpomaroniue npuembl. Tok K3 cBepHyTOH CXEMBI.

7. | Tpexdaznoe K3 B Hepa3BeTBieHHOHN Tpexda3zHoil 1enu, MUTaeMoil MUHOW Oecko-
HEYHOM MOIIHOCTH. BEkTOpHAas [uarpaMma M cUCTeMa ypaBHEHUN. BeIHyXIeHHas U
cB00OOHAsI cocTaBIsIomKe Toka Tpexdaznoro K3.

8. | Amepmomudeckas ciaratomias Toka K3, ee HauaapbHOE 3HaYCHHE, TIOCTOSTHHAS BpEMe-
Hu 3aryxaHus. CBepxnepexoanbii Tok K3. ¥V papusiii Tok K3 — tunosast popmyna

9. | lomuerii Tok Tpexdasnoro K3, ero MrHoBeHHOE W JeHCTBYIOIee 3HA4YCHHS. J[eh-
CTBYIOIIEE 3HAYEHHUS CBEPXNEPEXOAHOTO U YCTAHOBUBILIETOCS TOKA.

10. | OxBUBaNeHTHAas MOCTOSIHHAS BPEMEHHM 3aTyXaHMsl alepuoJUYECKUX Cararouux
Tpexdaznoro Toka K3. MeToapl ©X TOYHOTO ¥ MPUOIMIKEHHOTO pacyeTa.

11. | Cunxponnsriit reHeparop (CI'): oCHOBHBIE XapaKTepUCTUKH U BEKTOPHAs JUarpaMma.
CHUHXpOHHBIN reHepaTop B EPBbI MOMEHT Tpexdaznoro K3.

12. | Cunxponnsle, nepexoanbie u ceepxmnepexoaubie IIC u conporuBnenus. CBepxiie-
pexoansbiil pexkum K3 - cxema 3aMeleHusi 1 BEKTOPHBIE AUArpPaMMBbI.

13. | YcranoBuBmmiics pexxum tpexdaznoro K3 cuaxponHoro reneparopa. Ero mapamer-
pbl, BEKTOpHAs AMarpaMMa 1 cxema 3aMelCHUs.

14. | Biusaue APB Ha pexxum ycranoBuBiierocss K3. Ocuosnsie Buasl APB reneparopa.
[TepexoHbIil IpoliecC B CHHXPOHHOM T'eHepatope npu tpexdaznom K3.

15. | Anepuoanyeckas ciararomasi Toka Tpexdasnoro K3 B nienu, nuraemMoit HCTOUHUKOM
KOHEYHOU MoIHoCTH. [locTosiHHas BpeMeHH ee 3aryxaHud. Y napHblid Tok K3.

16. | Onementsl Harpy3ku DOC u cucteM siekTpocHabxkeHus. Mx Bnusuue Ha 111 mpu
tpexdaznoM K3. O6o0iieHHas Harpy3ka — XapaKTepUCTUKH U YUeT.

17. | Pacuer cBepxmepexoHOro, yaapHOTO M yCTaHOBUBIIErocs Toka Tpexdasznoro K3 ot
0000111eHHOM HArpy3KU. YueT cocTapisitonmx Toka K3 Bo BpemeHu.

18. | Meroa pacueTHBIX KPUBBIX — OCHOBHBIE JIOMYIEHHUS. MeToauKa pacueTra Mmepexo/l-
Horo npoiiecca mpu Tpexdasznbix K3 B pazBerBrneHHbIX ceTsx Boinie 1 kB.

19. | Pacuér ynapueix TokoB K3 B pa3erBieHHbIX Lemsx D9C ¢ HOMMHAIbHBIM HaIpsi-
*eHueM Bolle 1 kB (1o MeToy pacueTHBIX KPUBBIX).

20. | Pacuer cBepxmepexoJHbIX U yIapHbIX TOKOB Tpexda3Horo K3 B nemnsx ¢ HOMUHalb-
HBIM HanpsbkeHueM Huxke 1 kB.

21. | Pacuer nonHoro toka K3 B mensix ¢ HoMHHaNbHBIM HanpspbkeHueMm Hike 1 kB. Ten-
10BOM cniazg Toka. Y napsbii Tok K3. Yuer noanutku ot menkux AL

22. | Knaccuduxkanus HecummeTrpuuHblx K3 u aBapuii OCHOBHBIE JOMYIEHUS M pacyeT-

HBIC YCJIOBUS, MPUMCHIACMBIC ITPU paCICTaAX HCCUMMCTPHUYHBIX K3.




23.

Hcnonp3oBanre MeTOJa CUMMETPUYHBIX COCTABIAIOIIMX Ul AHAJIW3a HECUMMET-
puusbix K3. YcraHoBUBIIMIICS M CBEPXIIEPEXOIHBIN PEXUMBI HecuMMeTpuuHoro K3.

24. | [lapameTpsl BO3IYIIHBIX W KAOCTBHBIX JUHUHN U TOKOB PA3IMYHBIX IMOCIEI0BA-
TEJIbHOCTEN.

25. | [Napamerper Harpy3ku DOOC s TOKOB pPa3IMYHBIX MOCIEIOBATEILHOCTEH IPU
HecumMmeTpuuHoM K3

26. | CxemsI ipsiMoit 1 0OpaTHOM TocnenoBarenbHocTel [IpaBuna mocTpoeHus

27. | IlpaBuiia mOCTPOCHHS CXEMBI HYJIEBOH TOCIIEIOBATEILHOCTH

28. | BimsiHue KOHCTPYKIMH MAarHUTONPOBOIA ABYXOOMOTOYHBIX TpaHc(opmaTtopoB Ha
CXEMbI HYJIEBO! M1OCJIEJOBATEIbHOCTH.

29. | BrousiHue Tpymn coOeAMHECHHS TBYXOOMOTOYHBIX TpaHC(HOPMATOPOB HA CXEMBI HYyJIe-
BOW NTOCJIEI0OBATEIBHOCTH.

30. | ABToTpanchopMaTOpsl U TPEXOOMOTOYHBIE TPaHC(HOPMATOPHI B CXeMe HYJIEBOH TO-
CJIEIOBATENIbHOCTH

31. | KoMIiekcHbIE CXeMBbl 3aMeIeHrs HeCUMMETpHIHBIX K3 1 UX HazHAvYeHUE B TPAKTH-
yeckux pacuerax. Hemeranmnueckue HK3.

32. | Ogaodaznoe K3. CuMMeTprYHBIE COCTABIISIFOIIME TOKA W HANpsDKeHHs] B Touke K3.
Pacuetnbie BhipakeHus. Da3Hble TOKA M HAapshKEHUs. BekTopHas quarpamma

33. | Osyxdasznoe K3. CuMMeTpHUYHBIC COCTABISIONINE TOKA M HANpsDKEHHs] B Touke K3.
Pacuetnbie BhipakeHus. @a3Hble TOKA U HApsDKEHUs. BekTopHast quarpamma

34. | IByxdaznoe K3 nHa 3emuto. Pacduernsie Bblpaxkenns. Da3Hble TOKM M HANPSHKCHUS.
Bekropnas nuarpamma

35. | [IpaBmiio SKBUBAJICHTHOCTH MPSMOM TOCIIEIOBATEILHOCTH. THITOBBIE (OPMYITBI IS
pacuera HK3 pa3nuyuHbIX BUIOB

36. | CpaBuenue BuaoB K3 mo Tsxectu. KoaddunueHt TsokecT aBapuu.

37. | Pacuer mepexomnoro mporiecca HK3 Bo BpemeHn. MeTo pacueTHBIX KPUBBIX — all-
TOPUTM pacdéra u 0COOCHHOCTH ero npuMenenus npu HK3

38. | Ognodaznoe K3 B cucremax »JIEKTPOCHAOKEHHUS C HW30JUPOBAHHOW HEHUTPAIIBIO.
BekropHas auarpamma u cxema 3amenieHus. EMKOCTHOM TOK M €ero KOMIEHcaus

39. | Pacuer ogHodaznoro K3 B cuctemax ayIeKTpOCHA0XEHUs ¢ U30JIMPOBAHHON HEUTpa-
nbto. Kputnueckuii Toxk npocroro K3. Pexxumbl nepekoMIieHCaluu U HEIOKOMIICH-
CallHH.

40. | Buael npogonsHOM HecuMmMeTpud. [IpaBuiio 3KBUBajJeHTHOCTH MPSIMOM IMOCIIE0BaA-
TEJIBHOCTH JJISl POI0JIbHON HeCUMMETpuH. PacueTHble BhIpaKeHUs

41. | O6peiB omHO# (a3wl. BekTopHbie auarpammebl. ['pannynbie ycnoBus. IIpumenenue
METO0/Ia CHMMETPUYHBIX COCTABIISIIOIINX. Pacuer

42. | O6psIiB AByX (ha3. BekropHble auarpaMMsbl U rpaHuyHbie ycioBus. [IpuMenenue me-
TOJIa CHMMETPUYHBIX COCTABJISIONIHX.

43. | KommiekcHble cxembl 3aMElleHUs] U UX HCIIOJIb30BaHUE Ui pacueTa MpoAOoJIbHOU
HECUMMETPHUH.

44. | CoBpeMeHHBIE METOJIBI PAcueTOB MepexoJHbIX pexumoB B DDC. HMcmonb3oBaHue
MIPOMBIIIIJIEHHBIX MPOTPAMMHBIX MAaKETOB JUIs pacuera u aHanuza K3 u npyrux aBa-
puit

45. | Craruueckas ¥ IUHAMUYECKasi YCTONYUBOCTb.

46. | DnekTpomexaHU4ecKHii nepexoaHbIi nmporecc B 9OC. [IpuunHbI BOSHUKHOBEHUS
cnencteus. Haznauenus pacueroB takux [1I1. OcHOBHBIE TOomymIeHUSI.

47. | Craruueckas ycroiunBocthb (CY) DOC. [Ipaktuueckue kputepuu CY. Ilpaktuue-
CKasl yCTOMYHMBOCTb.

48. | CeepxnepexoHbie U cHHXpoHHBIE mapameTpsl CI'. BekTopHas muarpamma u yrioBast




XAPAKTCPUCTHUKA HOPMAJIBHOTO PCKMMaA ABHOIIOJIFOCHOTO I'CHEPATOPA.

49. | Yrnoseie xapaktepuctuku CI' mpu 3aMeIIeHny ero CBEpXIepexoHbIMU apameTpa-
Mu. IIpenenbHblil yroa no ycnosusim coxpanenust CVY.

50. | Bunsl u Busiuue APB cunxponnoro reaeparopa Ha CY. Peryisitopsl CUIBHOTO
IIPONOPLIMOHAIBHOTO JIEHCTBUSL.

51. | [lonsTHE O CTATUYECKON YCTOMYMBOCTH U HEYCTOMYMBOCTU Harpy3ku. JlelicTBUTENb-
HBIM Ipesiea MOIHOCTH. Kpurepun ycTONYMBOCTH HArPy3KHU.

52. | Nunamudeckas ycroiuuBocTh (1Y) anekrponepenadn. OTKIIFOUESHUE W BKITFOUCHUE
uenu ApyxuenHoi auHuu. [lpaBusno miomazaei. 3amnac Y.

53. | ABapwiiHble yrioBble XxapakTepucTuku. [IpaBuio mmomanei mist ciaydas TpéxdasHo-
ro K3. CpaBHeHMe TSKECTH aBapuil.

54. | IlpenenwHbIi yroJ BeiOera potopa reneparopa. [IpeaenbHbIid yroi OTKIIOYEHUS aBa-
pun. BeiBo pacueTHoit hopMyIibL.

55. | luHamMHuuecKkre XapakKTepUCTUKU Harpy3ku. /lnHaMuueckass ycTOH4MBOCTh CHHXPOH-
HOM Harpy3ku. APB cuHXpoHHOTO nBUTATENS.

56. | ITycx CH. I'pynmoBoii BEIOET CHHXPOHHBIX U ACHHXPOHHBIX JIBUTATEIeH. AHAIN3
BJIMSIHUS HA IMHAMUYeCKyIo ycroiunBocth 99C.

S7. | AY acunxponHoi Harpy3ku. Ilyck AJl. BiusHue BHEITHET0 CONPOTUBIIEHHUE Ha pe-
YKUM ITyCKa JABUTaTEJIsl.

58. | Haopoc narpy3ku Ha CJ] u AJl. TomakooOpasHas Harpy3ka 99C u e€ BIUsSHUE HA
JUHAMHAYECKYI0 yCTOMUnBOCTh JOC.

59. | APB u ¢opcupoBka Bo30yXKIeHUSI TEHEPATOPOB — BIUSHUE HA THHAMHYECKYIO
ycroiunBocth 9OC.

60. | CiokHBIE CHCTEMHBIC aBapWH, WX MOCIIEICTBUS M MEPHI NpenoTBpameHus. [Ipumepsr

npoTtekanus aBapuii B PO u mupe.




9.1. ITacnopT GoHIA OLIEHOYHBIX CPEACTB

9. @D oHJ OLIEHOYHBIX CpeacTB AJisi MPOBECACHUSA l'lpOME)KyTO‘lHOﬁ arrecranmu Oﬁy-
YA IMUXCA M0 JTUCHUIIJIMHE

Ne KonTposmmpyembie pa3aeibl KO% KOHTpOAHPpYC- HaumeHoBanue
n/n (TeMBbl) TUCHUTIHHBI MOM KOMICTCHIMM OLICHOYHOI'0 CPeACTBA
(MM ee YyacTu)
L ;ect;frggémmu 1 CXCMBI 387 OIIK-2, OIIK-3, Tect. Pacuernas pabota 1.
t [IK-1 Paznenbr kypcoBoi paboTHI.
2. | 2. Ananu3 pexuMoB TpEX(HazHOTO OITK-2. OTIK-3 Tecr. Pacuerras pa6ora 2.
KOpPOTKOTO 3aMbIKaHusi B D3C ’ ’ .
IK-1 Paznensl kypcoBoii paboThlI.
3. | 3. IIpakTHueckue METO B pacueTa Tect. Pacuetnas pabora 2.
pexumMoB Tpexdaznoro K3 OIIK-2, OIIK-3, Otuer no nabopatopHoit
IK-1 paborte. Pa3nensl KypcoBoii
paboTHL.
4. | 4. Ananu3 HECUMMETPUYHBIX KO-
POTKHX 3aMBIKaHUH OIIK-2, OIIK-3, Tecr. Pacuernas pa6ora 3.
IK-1 Paznensl kypcoBoit paboTHI.
5. | 5. IlpakTuueckue METOIbl pacueTa
HecumMmeTpuuHbIx K3 OIIK-2, OIIK-3, Tecr. Pacuernas pabota 3.
MK-1 Paznensl kypcoBoit paboThI.
6. | 6. AHanu3 U pacyeT NpoI0JIbHOMN Tect. Pacuernas pabora 3.
HecuMMeTpuH U ciaoxubix aBapuii | OIIK-2, OIIK-3, OtuyeTt no nabopaTopHOt
ITK-1 paborte. Pa3nensl KypcoBoii
paboTHL.
7. | 7. O0mue noHATHS 00 yCTOWIHBO-
ct 90C OIIK-2, OIIK-3,
Tect. PacueTnas pabora 4
[1K-1
8. | 8. MeToasl aHam3a CTaTUYECKOMI
ycroiunBoctu D9C OIIK-2, OIIK-3,
Tect. PacueTnas pabora 1
[1K-1
9. | 9. Meroab! aHanu3a JUHAMHYE-
ckoit ycrouuBoctn DIC u e OIIK-2, OIIK-3,
Tect. PacueTnas pabota 5
JJIEMEHTOB [1K-1
10. | 10. MeTo1p1 cOXpaHEeHHsI YCTOWYH-
BOCTH CJIOKHBIX DDC OIIK-2, OIIK-3,
Tect. Pacuetnas pabora 6
[TK-1
11. | UtoroBoe TecTUpoOBaHUE Yepes
Llentp TecTupoBaHus OIIK-2, OIIK-3,
TIK-1 Tect




9.2. TunoBblie KOHTPOJIbHBIC 3aIaHUs WJIN UHBIC MaTE€pUuaJbl, H606X0)II/IMI>IC AJIsi OHCHKH
3HaHHﬁ, yMeHHﬁ, HAaBbIKOB U (I/I.]'[I/I) onbITa J€ATCJIBbHOCTH, XapPAKTEPUIYIOILIUX ITAllbI
(l)OpMHpOBaHHH KOMIIeTEHII NIl B nmpouecce OCBOCHUsI 06pa30BaTeJ’le0ﬁ MporpaMmmbIl

9.2.1. PacueTHble padoThl (3a/1aHUs1, POBEPSIEMbIX BPYUYHYI0)

Pacuernast paborta Ne 1. Pemuts 3a1a4un Ha mosrydeHre GopMys pH pacuérax KOPOTKUX
3aMbIKaHUH B UMEHOBAHHBIX U OTHOCUTEJIBbHBIX €IMHUIAX 10 BapuaHTaM.

Pacuernast pabota Ne 2. Paccunrath TOK 3-(pa3HOTO KOPOTKOTO 3aMBIKaHUS Ha CTOPOHE
Huskoro HamnpspkeHusa (HH) B cxeme, npuBen€HHOM Ha pUCYHKE.

Pacuernas pabGora Ne 3. PaccumtaTh cBepxmepexoHbli TOK 3-(a3HOro KOPOTKOTO
3aMBbIKaHUS B CXEMe, IPUBEAIEHHON Ha PUCYHKE.

Pacuetrnas pabGota Ne 4. Paccunrtarh cBepXmepexOIHbIM U yAapHBIA TOKH 3-(ha3HOTO
KOPOTKOT'O 3aMbIKaHHUS B CX€Me, IPUBEIEHHON Ha pUCYHKE.

Pacuernas pabora Ne 5. IlocTpouTh BEKTOpHBIE AHarpaMMbl TOKOB W HalPsDKEHUN IS
HecUMMeTpUyHbIX BHAOB K3, 0TOOpa3MB Ha HUX CHMMETPHYHBIE COCTABIIAIONIME TOKOB U
HampsDKeHUH Bcex TpEX (a3 u pe3yapTupyrouiue ¢aszHble TOKH M HANpsIKEeHUs, MoJydaemble
CII0KEHHEM CUMMETPHYHBIX COCTaBIISIONIMX.

Pacuetnas pabora Ne 6. PaccumtaTh cBepxmepexoiHble TOKH 3-(a3HOTO W
HECUMMETPHUYHBIX (omHO(a3Horo, aByX(azHoro u AByx(pa3HOTO Ha 3EMJII0) KOPOTKHX

3aMBbIKaHUH B CXe€Me€, MPUBEIEHHON Ha PUCYHKE.

Kpurepum oueHku:

- Pemensr Bce MyHKTHI 3a7aHUsI BEPHO, IIpUBEAcHa HeoOXoaumas rpadudeckas 4actb U
BBIBO/I. 32 Ka)K/IbI{ TIPABWJIBHO BBITIOJIHEHHBIN MTyHKT 3a/laHus — 1 Oas.

9.2.2. JlabopaTopHble 3aHATHUS

JlaGopaTtopnast padota Ne 1. Pacuer tpexdaznoro K3 na cropone nuxe 1000 B (B menw,
MUTAEMOM UCTOYHUKOM OECKOHEYHOMN MOITHOCTH).

Jlaboparopnas pabota Ne 2. Pacuer Tpexdaznoro K3 B nienu, nutaeMoii HCTOYHHKOM
KoHe4yHOH MoiHocTU. Pacuer Tpexdaznoro K3 B cinoxHnoit cxeme 99C. Mertos pacueTHBIX
KPHUBBIX.

JlaboparopHas padota Ne 3. Pacuer HecummeTpuyHbix aBapuit B 39C, nuraemMoii
HMCTOYHUKOM KOHEYHOUM MOUTHOCTH. MeToJ] CUMMETPpUUHBIX cocTaBistomuX. [loctpoenue
KOMILIIEKCHOM cxeMbl 3aMenieHnst HK3 1 oOpbIBOB.

JlaboparopHas pabota Ne 4. MoenupoBaHue U aHAIU3 MEPEXOAHBIX MPOLIECCOB IS

ciyyast Tpex¢aznoro K3 na cropone muxe 1000 B.



Jlaboparopuas padota Ne 5. MoenupoBaHue U aHAIN3 MEPEXOTHBIX MTPOLIECCOB JIJIS

cirydass HecummeTpuuHblx K3 B 39C. [loctpoenne Bekropubix quarpamm HK3 1 00pbiBOB.

Kpurepun onenkn:

- OLCHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIUW CTYACHT BBIINOJJIHWII U 3allIUTHUIL JIa60paT0p-

HYI0 paboTy;
- OIICHKA «HE 3aYTE€HOY - €CJIM CTY/ACHT HE BBIIOJHWI U HE 3alIUTHII Ja00paTOpHYIO padoTy.

9.2.3. KoHTpOJIbHBIE BONPOCHI [IJIsl TA00PATOPHBIX PAdOT M0 TEOPETHYECKOMY MAaTePHAJIY:

1.1. Kak npuBectu Kk 6a3UCHON CTYIIEHH COIIPOTUBIICHUE MUTAIOLIEH ceTn?

1.2. Kak npuBecTy kK 6a3MCHOM CTYNEHH COTIPOTUBJICHUH JINHUH?

1.3.  Kak paccuntars npuBeJeHHOE K 0a3UCHOM CTYNEHN PEaKTHBHOE COMPOTHUBIICHHE
TpaHcopmaTopa?

1.4. Kak paccuurtaTh npuBeIeHHOE K 0a3MCHOM CTYIIEHH aKTUBHOE CONIPOTHUBIICHUE
TpaHcopmaTopa?

1.5. Kakue a1eMeHTbI aBapUiHOM 11eTIH ONpeeNsiioT, B OCHOBHOM, Beln4YnHy Toka K37

1.6.  Omnmmmre MOPSIOK BHIBOJIA THITOBBIX (hopMyIt utst pacyetra TokoB K3 Ha cTOpoHE HUXKE
1000B.

1.7. TlpuBeaute anroput™ pacdera TpexdasHbix TokoB K3 Ha cropone Himke 1000B.

2.1.  Csepxmnepexoansiii Tok K3 —uto 310 Takoe? Kakumu napameTpamu oH
omnpenensiercs?

2.2. Tlepexomnsiii Tok K3 —4ro 310 Takoe? Kakumu mapamerpamMu OH
omnpenensiercs?

2.3.  YcranosuBmmuiics Tok K3 — 4to 310 Takoe? Kakumu mapamerpamu oH
omnpenensiercs?

2.4. Kakue macrnopTHbIE MapaMeTpbl OMUCHIBAIOT CHHXPOHHBIN TeHepaTop?

2.5. Ilouyemy reneparop 3amemniaeTcsi COMPOTUBICHUEM IO MPOI0JIbHON ocu?

2.6. Kak Biusier APB reneparopa Ha xapakTep nepexoaHoro npoiecca npu K3?

2.7.  Kak uzmensercs Ink=f(T) no mepe ynanenue Touku K3. ot uctounuka
MUTaHUS?

2.8.  Jlaiite onpenenenue yaapHomy Toky K3, oT Kakux mapamMeTpoB cXeMbl OH 3aBUCHUT?

3.1. B uem cyrb MeTOJIa CHMMETPUYHBIX cocTaBiisttonnx? Kakoii nopsiok uepenoanue ¢a3

B CHCTEMax MpsMOi, 00paTHON U HYJIEBOH MOCIe10BATEILHOCTEN?



3.2.  Kax mo u3BeCTHBIM CHUMMETPUYHBIM COCTABIISIOMUM (Pa3bl "A" MOCTPOUTH BEKTOPHBIE
JMarpaMMbl TOKOB M HanpspKeHUs Bo Beex (azax mpu HK3?

3.3.  Kak crposrcst cxembl npsMOii, 00paTHON U HyJeBOU nocienoBarensHocteit mpu HK3?

3.4. Kakumu nmapaMeTpaMu 3aMeIaloTCs TeHepaTop IS CXeM Pa3IndHbIX
MOCIIEI0BATEIbHOCTEN ?

3.5.  Kak 3amemarorcst mapametpsl quauil (BJI u KJI) myis cxeM pa3immaHbIx
MOCIIEI0BATEIBHOCTEN ?

3.6.  Kakumu mapamerpaMu 3aMeleHbl IByX0OMOTOYHBIE TPAaHC(HOPMATOPHI B CXEMax
HYJIEBOM MOCJe10BaTENbHOCTH B 3aBUCUMOCTH 0T Touku K3. [Touemy?

3.7.  Kax oka3pIBaeT BIMSHHUE HA CXEMY HYJIEBOH MOCIIeI0BATEILHOCTH aBTOTpaHCc(hopMaTop,
TpeXoOMOTOUHBIN TpaHchopMaTop? YKaKUTE Ha CXEME.

3.8.  IlpaBmiio 5KBHBAJCHTHOCTH MPSMON MOCIEIOBATEIHHOCTH. YTO TaKkoe «100aBOYHOE
conpotusiieHue»? Yto xapakrepusyet koddduunest m(n)?

3.9.  TlpaBmiio SKBHBAJCHTHOCTH TOKA MPSMOU MOCIEIOBATEIEHOCTH. Y KAKUTE PaCUCTHBIC

(bopMyIBL.

4.1. Kax uzMeHsercs BO BpeMeHH ciaratonire toka K3 npu nuranuu aBapuitHol cxembl
UCTOYHUKOM OECKOHEYHON MOIIHOCTH?

4.2. Kakue saneMeHTHI aBapUITHON LIETIA OTIPEICIISAIOT B OCHOBHOM Benn4uuHy Toka K3 Ha
cropone Huxke 1000 B?

4.3. AMmuTymHOe, MTHOBEHHOE | JericTByromue Toku K3. [laiite onpenenenus.

4.4,  Yewm oTau4arOTCs pacu€THBIE YCIOBHUA OT JOMYIICHUH Mpy aHaiau3e aBapuii B COC?

4.5.  Yewm o0ycnoBjeHO 3aTyXaHuE IEPUOIUUECKON cocTaBstomel Toka K3 Bo Bpemenu
(TerutoBOM criaj ToKa)?

4.6. Onumure MoHATUE "UCTOYHUK OECKOHEYHOW MOIIHOCTH (HEM3MEHHOTO MUTaHuUs)".

5.1. OcHOBHBIE BU/IbI HECUMMETPUYHBIX HAPYIICHUH HOPMAJIbHOM pabOThl U OCOOCHHOCTH UX
pacuera?

5.2, Otnnuus pacueroB HecuMMeTpuuHoro K3 B cetu Hanpshxenuem Boitie 1000 B ot
HecummeTpuuHoro K3 B ceru HanpsixenueMm Huxe 1000 B?

5.3.  Kak no u3BeCTHBIM CHUMMETPUYHBIM COCTaBIISIONUM (Pa3bl "A" HOCTPOUTH BEKTOPHBIE
JMarpaMMbl TOKOB M HanpshkeHUs Bo Beex (azax mpu HK3?

5.4. Kak BiIHseT peXUM HEUTpaJIH JBYXOOMOTOUYHBIX TPaHC(HOPMATOPOB HA COTPOTHUBIICHUS

CXCMBI HYHCBOﬁ HOCJ'ICI[OBB.TGJ'IBHOCTI/I?



9.5,  Toxu npocteix K3. B uém onacHocts ToKOB npocteix K3? [lopsinok pacuera 1 MeTOAbI
OTpaHUYEHUS.

5.6.  IlpononpHas HecummeTpus. Kak e€ MOenUpyIOT U pacCYUTHIBAIOT?

5.7.  Iloyemy conpoTHUBIIEHUE JIMHUU JIEKTPOIIEPEIaun Il TOKA HYJIEBOU
MOCIIEIOBATEILHOCTH OOJIbIIe, YeM Ui IpsMoii? YTo oKa3bpIBaeT BIMSHUE HA HETO?

5.8.  Kak BimusoT aBTOTpaHC(HOPMATOPHI HA CYMMapHOE COMTPOTHBIIEHHE CXEMBI HYJICBOU

[IOCJIEI0BATENLHOCTU?
Kpurepuu onenkn:
- OIICHKA «3a4TEHO0)» BBICTABIISETCS CTYJEHTY, €CJIU CTYIEHT OTBETUJ OOJIbIlIE YEM HA MOJOBUHY
KOHTPOJIbHBIX BOIIPOCOB;
- OLIGHKA «HE 3aYT€HO» - €CIIM CTYJEHT OTBETWUJI Ha MOJOBHHY WJIH MEHbIIE KOHTPOJIbHBIX BO-
MIPOCOB.
9.2.4. 3axaum AJ151 KOHTPOJIbHBIX padoT:

1. TunoBsbie popmy.ibl.

1.1. Tlonyunuts popmyny ans npuBereHUs: K 6a3UCHOM CTylIeHW B MMEHOBAHHBIX €IMHUIIAX CO-
MIPOTUBJIEHUS X, 3aJaHHOTO B UMEHOBAHHBIX €/IMHUIIAX.

1.2. IMonyauts GopMyity ajis NpuBEnEHUS K 0a3MCHON CTYIEHW B MMEHOBAHHBIX €IMHHIIAX CO-
MpoTuBIeHUs X, 3aJaHHOTO B OTHOCUTEIBHBIX €MHUIIAX, MPU U3BecTHBIX UH, SH.

1.3. [Momyuuts GopMyity ajis puBeneHUsS K 0a3MCHON CTYIIEHW B MMEHOBAHHBIX €IMHMIIAX CO-
MpoTuBIeHUs X, 3aJaHHOTO B OTHOCHUTENbHBIX €IMHUIAX, TPH U3BecTHBIX UH, [H.

1.4. ITonyauts GopMyily ajis NpUBEIEHUS K 0a3MCHON CTYIIEHW B MMEHOBAHHBIX CJIMHMIIAX CO-
NPOTUBJICHUA X, 3aJaHHOTO B % K HOMUHAaJy, npu u3BecTHbIX UH, SH.

1.5. ITonyunuts GopMyity ajis NpuBeneHUs K 0a3MCHON CTYIIEHW B MMEHOBAHHBIX CJIMHMIIAX CO-
MPOTUBJICHUA X, 3aJaHHOTO B % K HOMUHAaIy, pu u3BectHbix UH, [H.

2. PacuéTt Tpéx(a3HbIX TOKOB KOPOTKOI0 3aMbIKAHHS OT IIMH 0€CKOHEYHO MOIIHOCTH.

2.1. [ToctpouTs 1 mpeoOpa3zoBaTh K yA0OHOMY ISl pacuéTa Toka TpEX(a3zHOTo K.3. BULY PacuéT-
HYIO cXeMy (HapHuCOBaTh CXEMY).

@ I T i
5 -0

T2 r

2.2. TlocTpouTh pacu€THYIO CXeMy U MpeoOpa3oBath €€ K BUAY, YAOOHOMY Ajs pacuéTa TOKOB
Tpexdas3Horo K.3.



T1
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2.3. IlocTpouTh BO BpEMEHH TOK MEPEXOIHOTO Tporiecca mocie 3-(ha3Horo K.3. €Cliu J0aBapHii-
HBIHA pexuM - xosoctoit xoa, Ecm=1, x=1, mis a=0 u 7/2.

P

2.4. TlocTpouTh BO BPEMEHH TOK MEPEXOIHOTO Tporiecca mocie 3-(a3zHoro k.3., eciu Ec=\/§ ,

X=1, r=1, mua a=0 u a=n/2.

.

2.5. IlocTpouTh BO BpeMEHHU TOK MEPEXOAHOTO Tporiecca mocie 3-¢Gpa3Horo K.3., €ClH Ecm=\/§ ,
X=1, r=1, musa a= -n/4 u a=n/4.

3. PacuéTt TpéxdasHbIX KOPOTKHX 3aMbIKAHUH OT HCTOYHHUKOB KOHEYHOH MOIIIHOCTH.

3.1. PaccuuTath cBepXmnepexoAHbIi U YAApHBIA TOK pU TPEX(HA3HOM K.3. B CXEMeE:

I p T ?
[TapameTpsl 3JIEMEHTOB CXEMBI:

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

Ug=10kB  Ie=3kA  Syg=100 MBA
X¢=0.20  %,=15% ug=0.1




3.2. MeTonoM pacy€THBIX KPUBBIX ONPEACIUTH NEPEXOIHBIN MPOIECC B TOUKE K.3. MU TpEXPas-
HOM K.3. B CXEME:

r P T
[TapameTpsl cXeMBbI:
r P T
TI' c APB Uyg= 10xB U1/U2=10/110 xB
X'q=0,144 lg =10 kA ug =10 %
Sy =100 MBA Xp = 10% Sy =100 MBA

3.3. PaccuuTarh cBepxnepexoAHbIN U YAApHBIA TOK B TOUKE ABYX(PAa3HOTO K.3. B CXEME:!

T2 r
" D—)
T
[TapameTpsl cXeMbl:

C JI T1 T2 r

Xc=0 X0=0.45 Om/km 110/10 kB 100/35kxB  Py=80 MBrt
01=40 xm Sg=100 MBA Syxg=10 MBA cos o= 0.80

/2= 60 xm Ux= 10% Ux= 6% X'¢=0.15

Up=110 kB

3.4. OnpenenuTh CBEPXIEPEXOHBIA M YCTAHOBHUBIIHMICS TOK TpEX(Pa3HOTO K.3. B TOUKE K.3. CXe-
MbI [IPY HAJIMYUU U OTCYyTCTBUU APB.

r T1 é T2
D= | “
! !

[TapameTpsl cXeMbl:

r T1 T2 J1
Sg=100 MBA U1/U2=110/220 kB U1/U2=220/35kB  Xo=0.50 Om/kM
X'¢=0.200 ug=5% ugx= 10% /=106 kM
X¢=1.0 Sy =100 MBA Sy =10 MBA Ug=220 kB
Ug= 10 xB
APB K=3

3.5. MeTtogoM pacu€THBIX KPHUBBIX OIPENEIUTh MEPEXOAHBINH MpOILecC BO BpPEMEHH NpuU 3-
(a3HOM K.3. B cxeMe (711 TOUKH K.3.):



r T T2
| |

[TapameTpsl cXeMbI:

r T1 T2 JI
Sy=50 MBA U1/U2=10/110 xB U1/U2=110/35 xB X0=0.40 Om/xm
X'¢ =0.200 ug= 8% ug= 8% /=50 xkm
I'T ¢ nemmd. Sg =100 MBA S =100 MBA Ug=110 kB

APB - ectp

4. Pac4yér HeCMMMETPHYHBIX KOPOTKHX 3aMbIKAHHIA.

4.1. ITocTpouTh CXE€MBbI MPSAMOIL, 0OpaTHON U HYJIEBOW MOCIIEOBATEILHOCTH AJISl 3JIEMEHTOB t = ()
nt=o (APB =er).

P

Ip.3eT 3g3r

4.2. ITocTpouTh CXeMy HYJEBOM MOCIEA0BATEILHOCTH ISl CXEMBI:

4.3. HOCTpOI/ITB CXCMY HYHGBOﬁ IIOCJIICA0OBATCIBbHOCTHU AJIA CXCMBI:



K3 M

K2

4.4. PaccunTaTh CBEPXIEPEXOTHBIN U YCTAHOBUBIIMICSA TOK B TOUYKE K.3. IPU 0JHO(]A3HOM K.3. B
cxeme:

TR S
("

r T1 T2

[TapameTpsl cXeMbl:
r P T1 T2 J
Sy=100 MBA Ugz=10 xB 10/110 kB 10/110 kB Ug=110 xB

X d¢=0,10 lg=10 kA Ug=10% ug=10% Xo0=0.4 Om/kM
APB - mer Xp=5% Sp=100 MBA Sy=100 MBA =50 xkm
Xd =2,00 Xo(0)=1.2 OM/km

4.5. PaccunTaTh CBEpXMEPEXOIHBIN TOK B TOUKE K.3. IPU 2-(a3HOM K.3. B CXEME:

r T n é

[TapameTpsl cXeMBbI:

r T I
Pu = 80 MBA Sy = 100 MBA 2 nenu X0=0.45 Om/kM
cos oy =0.80 U =10% Ug=110 kB £ =60 kM

X'¢ = 0,150 U1/U2 = 10/110 kB

5. YriioBble XapaKTepHuCTHKH.
2.1. B cxeme E=2; U=1; X=1. PaccuuTaTh 1 OCTPOUTH YIIOBYIO XapaKTepUCTUKY. OnpeaennuTsb

UJCATIBHBIN MPEeAe MOLIHOCTH, IPEAEIBHBIN 10 YCTOMYNBOCTH YroJl. Y CTOWYUB JIM T€HEpaTop,
nepeaaronmii Momuocts Po = 1? C kakuMm yriom oH pabotaer? Kakos 3amnac ero ycroiunBocTu?

E % 17

S5



2.2. B cxeme E=2; U=2; Z=1+j1. PaccunuTath U HOCTPOUTH yIIIOBYIO XapaKTepucTuky. Omnpee-
JIUTh UJICAIbHBINA MPEE MOLHOCTH, IPEACIIbHBINA 110 YCTOMYUBOCTH YTOJI. Y CTOWYUB JIU TCHE-
parop, paboTaromuii ¢ yriom ¢ =75°? Kakyro mourHocTs OH nepenaet? Kakos 3amac ero
yCTOH4YMBOCTH?

2.3. B cxeme X1= X2 = X3 =1; E=2; U=1.5. PaccuuTtaTh ¥ NOCTPOUTH YIIOBYIO XapaKTEPUCTUKY.
Onpenenuth UaeaNbHbIN Mpeaesa MOLHOCTH, NPEAEIbHBIN [0 YCTOWYMBOCTH yroJl. Y CTONYUB JId
reHeparop, nepearomnuii MorHocTh Po =17 KakoB 3anac ero ycroitunBoctu?

L X, X, U

On —

X3

2.4. B cxeme E=1; U=1; Z1= j1 — uHAYKTUBHOCTb; Z2= -J1 — EMKOCTb; Z3= 1 — aKTHBHOE COTIPO-
TUBJIEHHE. PaccunTaTh M IOCTPOUTH YIIIOBYIO XapaKTepUCTHKY. OnpeenTh HAealbHbINA TpeIe
MOIIIHOCTH, MIpe/IebHBIN M0 YCTOMYMBOCTHU Yrojl. Y CTOMYMB JI reHepaTop, paboTaromui ¢ yr-
oM & =120°? Kakyro MoIIHOCTE OH mepenaet? KakoB 3amac ero cTaTmdeckoil yCTOMIUBOCTH?

E z, z, U

On —

Zy

2.5. B cxeme E=1; U=1; Z1= ]l — uHOYKTUBHOCTh; Z2=1 — aKTUBHOE CONPOTHBICHHE; Z3=1 —
aKTUBHOE COINPOTHBIICHUE. PacCuuTaTh U MOCTPOUTH YIIIOBYIO XapaKTepUCTUKY. ONpeaeuTh
WJICalIbHBIN Mpeiesl MOUHOCTH, IPEJEIbHbBIN 110 YCTOMYMBOCTH yroJ. Kakoil yron umeer rexe-
paTop, nepeAaroiuii MOIHOCTh Po =27

10. O0pa3oBare/ibHbIE TEXHOJIOTMH U METOANYECKHE YKA3AHUSA 110 0CBOCHMIO JTUC-
IUTLIHHEI

[Ipu n3yyeHnH AUCUUIUIMHBI UCTIOIB3YIOTCS Cleyrolue 00pa3oBaTeIbHbIE TEXHOJIOTHU:

1. uctanumonHsle opMbl 00ydeHus Ha 0aze aneKTpoHHOH oOyuatomeit cpezpl (30C),
BU/JICOJIEKIINHU, CETEBbIE IPAKTUKYMBI, PYOEXKHBIE M HTOTOBOE TECTUPOBAHUS, KOHTPOJIbHBIE Pa-
OOTBHI.

2. lnTepakTUBHBIE TEXHOJIOTUU — CIIOCOOBI aKTUBHU3AIMH JAEATEIBHOCTH B IIpOLIecCce B3a-
UMOJCHCTBUA.



11. Y4eOHo-MeTOAM4YeCcKOe U MH(OpMALHOHHOE o0ecTieYeHne JMCIUILIMHBI (y4el-
HOI'0 Kypca)
11.1. Obs3aTesibHAsSI IUTEPATYpPa

Tun (yueOHUK,
yuebHOe 110Co-
Ne
oue, yueOHo- KonuuecTBo B
Ne Bbubnmorpaduueckoe onvucanue
W METO/INYECKOE oubnuoreke
nocobue, mpax-
TUKYM H JIp.)
Baxuuna B. B. Cuctemsl anexkTpocHab) eHus [ DIek-
TPOHHBIN pecypc] : AIEeKTpoH. yued.-MeToA. nocodue
/ B. B. Baxnuna, A. H. Yepnenxko ; TT'Y ; Uu-1 YuebHo- .
" Penosurtopuit
1 | sHepreTuku M 3NEKTPOTEXHUKH ; Kad. "DIeKTpo- METOUYECKOE
" Ty
cHaOxeHue u 3exTpoTexHuka". - Tonpartu : TT'Y, nocobue
2015. - 46 c. : mi. - bubmwmorp.: c. 35. - [Ipun.: ¢. 36-
46. - ISBN 978-5-8259-0915-8.
CasbikuH B. I'. DnekTpoMarHuTHbIE IEPEXOHbIE
MIPOLIECCHI B ANEKTPOIHEPIETUUECKUX CUCTEMAX SEC
2 | [Dnexrponnslii pecypce] : yaeonuk / B. I'. Ca3bikuH, Yuebnuk "|PRbooKs"
A.T. Kynpskos. - Capatos : At [In Op Menua,
2018. - 263 c. - ISBN 978-5-4486-0027-2
COI''TACOBAHO
JlupexTop HaydHOU OMOIHOTEKH A.M. Acaera
(noonucy) (U.0. amunus)
«_» 20 T
MII
11.2. JIonoJIHUTEJIbHAS JIUTEPATYPA U y4eOHbIe MaTepHAJIbI (AyIH0-, BUIE0NOCOOMSI
M 1p.)
(dhonn HaydHo# Oubmmotexu TI'Y:
Tun (y4eOHUK,
y4aeOHOe 0Co-
Ne bubnuorpaduueckoe onucanue Oue, yueono- Kosmuectso s
wn METOIUYECKOE oubnuoreke
nocobue, mpax-
TUKYM H JIp.)
Cenbko B. B.
DNeKTpOMEXaHUUYECKUE IePEeX0JHbIE MpoLecchl. Ju-
HaMHM4ecKasi yCTOMYMBOCTD [ DJIEKTPOHHBIN pecypc] : PerosHTODMi
3 | yueb. mocobue / B. B. Cenbko ; TT'Y ; DnextpoTexH. | YuebHoe nmocobue Try p

dax. ; kad. "DnexTpocHaOKEHUE U FNEKTPOTEXHU-
ka". - 2-eu3n. ; TT'Y. - Tonpsatmu : TT'Y, 2011. - 43
c. : wi. - bubnuorp.: c. 42.

[Tnnmnenko B. T.
VYuebHo-
DEeKTPOMAarHUTHBIE IEPEXOAHbIE POIIECCHI B AJIEK- 3BC
. METOJUUECKOE " "
TPOIHEPIrEeTUYECKUX CUCTEMAX [ DJIEKTPOHHBIN pe- HocoGHe IPRbooks
cypc] : yue6.-meroa. mocobue / B. T. [Tununenko ;




Tun (yueOHUK,
yuebHOE 110Co-

No bubnunorpaduueckoe onucanue Oue, yueoro- Kommsectso B
W METOJMYECKOE oubnuoteke
nocodue, mpax-
TUKYM H JIp.)
OpeHOyprckuii rocy1apCTBEHHBIN YHUBEPCHUTET. -
OpenOypr : OI'Y, 2014. - 124 c. : un. - bubnmorp.: c.
112. - Tlpwun.: c. 113-124. - ISBN 978-5-7782-2575-6
Xpymes 1O. B.
DNEKTPOMEXaHHUYECKUE TIEPEX0THBIC MTPOIIECCHI B
ANIEKTPOIHEPIETUUECKUX CUCTEMAX [ DIEKTPOHHBIM SEC
5 | pecypc] : yue6. mocobue / FO. B. Xpymes, K. U. 3a- | YueOnoe mocodbue | ., "
N IPRbooks
nmoaoBHUKOB, A. FO. IOmkoB ; ToMckuii moJuTeXHU-
yeckuil ynusepcurert. - Tomck : TITV, 2012. - 153 c.
- ISBN 978-5-4387-0125-5
npyrue GoHIbL:
Ne bubnuorpaduyeckoe onucanue Tun (yueOHUK, Mecto
n/m yuebHoe rnocobue, XpaHeHus
yueOHo- (Meroauueckuit
METOINYECKOEe 10~ KaOWHET Ka-
cobwue, mpakTuKyMm, | (empsi, ropoa-
ayauo-, BUJIEOTIO- ckue 0moIno-
cobus u J1p.) TEKH U JIp.)
Kysnenos B. H.
DNEeKTPOMarHUTHBIE U AIEKTPOMEXaHUYECKHE T1e- .
MeTtoanuecknii
PEXOAHBIE TPOLECCHI B AIEKTPOIHEPTETUUECKCKUX
9 KaOUHET
6 | cucremax [DIEKTPOHHBIN pecypc]|: MPaKTUKYM / [TpakTuxym Kadephi
B.H. Ky3nenos; TI'V; kad. «3nexkrpocHabkeHHe P
U snekTpotexHukay.- TI'Y.- Tompsartu: TI'Y,
2016. - 32 c.
Kysnenos B. H.
DNEeKTPOMAarHUTHBIE U AIEKTPOMEXaHUYECKHE T1e- .
MeTtoanueckui
PEXOAHBIE MPOIECCHI B AIEKTPOIHEPTeTHUEKCKIX .
. JlaboparopHblit KaOWHEeT
7 | cucteMax [DneKTpOHHBIN pecypc]: 1ab. mpakTu-
MPAKTUKYM kadeapbl

kyMm / B.H. Ky3ueuos; TI'Y; kad. «3nekrpocHad-
JKEHUE U IeKTpoTexHUuKay.- TI'Y.- Tonbsarru:

TTY, 2016. — 25 c.




11.3. IlepeyeHs pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "'UH-
TepHeT"

e Web of Science [DnekTpoHHBIN pecypc]| : MyIbTHANCIUIUIMHAPHAS pedepaTruBHas Oa-
3a  ganHbiX. — Philadelphia:  Clarivate  Analitics, 2016. — Pexum jgocrymna
apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc.,aHri.;

e Scopus [DnekTpoHHBIH pecype] : pedeparuBHas 0a3a nqanubix. — Netherlands: Elsevier,
2004. — Pexxum poctyma : scopus.com. — 3ard. ¢ 3kpana. — f3. pyc., aHriu.;

e Elibrary [DnekTpoHHBII pecypc| : HaydHas 2JIGKTPOHHas OmOimoreka. — MocCkBa :
HD5B, 2000. — Pexxum nocryma : elibrary.ru. — 3aru. ¢ akpana. — S3. pyc., aHri.;

e Springer Link [OnekrponHsiii pecypc] : [0a3a mannbix|.— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.;

e Science Direct [DnekTpoHHBII pecypc] : KOJUIEKIUS JIEKTPOHHBIX KHUT U3aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum noctyma : sciencedirect.com. — 3ari. ¢ skpaHa.
— SI3. anrn.;

e Cambridge university press [DnekTpoHHBIN pecypc] : )KypHaJbl u3aarenbcTBa. — Cam-
bridge: Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ skpaHa.
— 3. anrmn.;

e NEICON [DnektponHblil pecypc] : a7eKTpoHHass HHPOpMAIHs : apXUB HAYYHBIX XKYp-
HajoB. — MockBa : HOMKOH, 2002. — Pexxum nmoctyma : neicon.ru/resources/archive. — 3ari. ¢
JKpaHa. — 3. pyc., aHIIIL.

11.4. [lepeyeHb NPOrpaMMHOI0 o0ecreyeHust

Ne Hanvenosanne IO KoanuecrBo PexBu3uTHI 10rOBOpa (1aTA, HO-
n/n JIMLIeH3Uil Mep, CPOK JieiicTBHSA)
1 Windows 1398 Horoop Ne 690 ot 19.05.2015r.,
CPOK JICHUCTBHS - OECCPOYHO
Horoop Ne 690 ot 19.05.2015r.,
. cpok neiictBus - OeccpouHo; [lo-
2| Office Standart 1398 rosop No 727 ot 20.07.2016r., cpok
JieficTBUs - GecCPOUHO
CrenpanpHoe TporpaMMHOe oOOecreueHne K Horosop Ne 61 ? 35138 ot
3 2 28.05.2012r., cpok meictBusa - Oec-
11ab0paTOPHBIM CTEHIAM -

11.5. Onucanue MaTepuaIbHO-TEXHUYECKOIi 0a3bl, HEOOXOAMMOI 1JIs1 ocylIecTBIIe-
HUS 00pa30BaTeILHOIO MPoLecca Mo JUCHHILIMHE (MOIYJII0)

HaumenoBanue 060pyno- 3 o
BAHHBIX YUeOHbIX KaOuHe- dakTH4ecKknii aapec 5 A E
Ne TOB, J1a0opaTopuii, MacTep- Ilepeyenb 0CHOBHOTO y4eOHbIX KAOMHETOB, =S g g5
n/n CKUX U JIp. 00bEKTOB /ISl 00opyaoBaHuUsI JabGoparopuii, Ma- g 2 =g
NPOBe/IeHUs] MPAKTHYECKHUX CTEPCKUX M Ap. = 32
M JIA0OPATOPHBIX 3aHATHI a = E
Aynuropus BeOKoH(pepeH- OKpaH TelIeBU3UOHHBIH, 445020, Camapckast 17,1 1
L. MIMpMa, IPOKEKTOp HA o6, T. TonmbsTTH,
YueOHas ayquropust s IITaTHBE, CTOJN MpernoaaBa- | yi. bemopycckas, 16 B,
[IPOBEJICHUS 3aHATUM JIEKIIM- | TEIbCKUH, CTYJI Ipenoaa- mo3umus 1o TTINe 23, 8

OHHOTO TUIIa. YueOHas ayau- | Bartenbckuil, Tpancnapant- | srax (YJIK-807)
TOpHS JJIsl IPOBEJICHUS 3aHs- | MEepeTsKKA, CUCTEMHBIH
THUH CEMUHAPCKOTO THIIA. 610K

VYueOHas ayaquropust s
KypPCOBOTO MPOCKTHPOBAHUS
(BBIMOJIHEHUSI KyPCOBBIX pa-
60T1). YueOHas ayauropus




n/n

HaumeHnoBanue o06opyno-
BAaHHBIX Y4eOHBIX KaOuHe-
TOB, JabopaTopuii, MacTep-
CKHX M JIp. 00beKTOB 115
NpoBeJeHUs] MPAKTHYECKUX
M J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOTO
00opynoBaHus

dakTHYeCKHUil agpec
yueOHbIX KAOMHETOB,
Jiabopartopuii, Ma-
CTePCKHX H Jp.

Iiomwane, M?

KoaunuectBo

MoCaa0YHbIX

MecCT

JUTSL IPOBENIEHUS TPYMITOBBIX
1 MHIUBHUYyaJbHBIX KOH-
cynbTanui YdueOHas ayanuTo-
pus U IPOBEICHUS 3aHs-
THH TEKyIIero KOHTPOJI H
MIPOMEKYTOUHOM aTTecTa-
LIHH.

Aynutopus BeOKoH(pepeH-
UK.

VYueOHast ayuTOpHs IS
IIPOBEACHUS 3aHATUHN JICKIHU-
OHHOTO TUIA. Y4eOHas ayu-
TOpUs ISl IPOBEACHUS 3aHs-
TUH CEMUHAPCKOIO THUIIA.
VYueOHast ayquTOpHs IS
KypCOBOT'O IPOEKTUPOBAHHUS
(BBITTOJTHEHUS KYPCOBBIX pa-
60T). YueOHas aynuTopus
JUISL IPOBEJICHHS TPYTIOBBIX
1 MHIUBHUyaJbHBIX KOH-
cynbTanui YdeOHas ayauTo-
pust I IPOBEICHUS 3aHs-
THH TEKYILIEro KOHTPOJIL U
IIPOMEKYTOUHOH aTTecTa-
LU

OKpaH TeJIeBU3HOHHEIH,
HIMpMa, TIPOKEKTOP Ha
HITaTHBE, CTOJI IpEerojaBa-
TeJIbCKUH, CTYJI IIpenoja-
Barenbckull, TpaHcnapaHT-
HEepeTsHKKA, CUCTEMHBII
610K

445020, Camapckast
0071., T. TonparTH,

yi. benopycckas, 16 B,
no3unus mo TIINe 10, 8
stax (YJIK-810)

17,9

Kommnsrotepnslit kiacc. ITo-
MELICHHE JJIsl CAMOCTOSI-
TENBHOH paboThL. YuebHas
AyUTOPHS JUIS IPOBEACHHS
3aHATHH CEMUHAPCKOTO THIIA.
VueOHas ay IUTOPUS AJIsI
KypPCOBOTO IPOSKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX pa-
60T). YuebHas ayAUTOPHS
JUIS TIPOBEJICHNUS] TPYTIOBBIX
W MH/IMBULyaJIbHBIX KOH-
cynpTanuil. YuebHas ayau-
TOPUSL 1715l IPOBEIICHUS 3aHs-
THH TEKYIIEro KOHTPOJISL 1
HNPOMEKYTOYHOU aTTecTa-
IHH.

Cromnbl yueHHYECKHe, CTy-
16st yaenudaeckue, [1K ¢
BBIXOJIOM B ceTh MHTepHeT

445020 Camapckast
obuacts, . TosbsTTH,
IleHTpanbHeIi p-H,

yi. benopycckas, 1.14,
no3uius mo TII Ne 48,
4 srax, (I'-401)

84,8
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