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PaGouas mnporpamma cocraBieHa Ha ocHope O®I'OC BO 1o HampaBieHHIO
noaroroBkr 13.03.02 DieKTpodHEpreTHKa M JJIEKTPOTEXHHUKA, YTBEPIKACHHOIO IMPHKa30M
MO#wuH P® ot 3 centsiops 2015 r. Ne 955.
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JIMcT perucTpanuy H3MeHeHHH H 1010 THeHHH

Jlata
Ne
Ne Pasnen Kparkoe conepxanue [Toanuce 3as.
poTOKONIa
/11 | IPOrpamMMBI HU3MEHEHUs!/ JONOTHEHUS Kadeapoit
3ace/laHusl
Kadeapsl
1 1-9 H3MeHeHHE CTPYKTYpBI PITA B |21.09.2018r.
COOTBETCTBHM C HOBOM (opmoii | Ne 4
Makera. AxTyanu3anus
KOMIIETEHI[MH, CIIUCKA JIMTEPaTyphl,
KOJIMYECTBa y4eOHBIX 4acoB,
o0pa3zoBaTebHBIX TEXHOJIOTHiA,
y4e0HO-METOAUYECKOTO
obecrieyeHHs, a TaKXKe OIEHOYHBIX
CpeJCTB "
2 |8 AKXTyanu3anus yue6Ho- | 21.09.2019r.
METOHYECKOro U HH(popMarmoHHoro | Ned
obecreyeHust UCIHILTHHBI e
3 8 AxTyanu3anus yuaebno- | 30.08.2020r.
MeToaudeckoro u uHdopmanuonuoro | Nel

obecrieueHus AUCIUIIIHHEI




1. Ilen ocBOeHMST TUCHMIIIMHBI

Llenbi0 OCBOSHMS TUCHUIUIMHEI SIBISICTCA (POPMUPOBAHUE Y CTYICHTOB TEOPETHUECKOW Oa3bl
1o Kjaccuukanuu, GyHKIMOHATIBHOMY IPEJHA3HAUCHHUIO W NPUHLHUITY JEHCTBUS CHUIIOBBIX 3JIEK-
TPOHHBIX MPe0Opa3zoBaTeel IMEKTPHUUECKON SHEPIUU TOCTOSIHHOTO U MIEPEMEHHOTO TOKA, UX CXEM,
OCHOBHBIX COOTHOLICHUH, peXKUMOB pabOThl M XapaKTEPUCTUK, METOAUK pacyeTa U IpOeKTHpPOBa-
HUS, TEXHUKO-3KOHOMHYECKUX TOKa3aTeslel U o0siacTell IpUMEHEHUS.

2. Mecro qucunmiiuabl B cTpykrype OOII noaroroBku 6akagaBpa

Hucuuniuna “CuiioBasi 3J€KTPOHHUKA™ SIBISICTCS TUCIUILTMHON, BXOJAIICH B TIPOdeCCHOHATb-
HbIil 1k OOII o HampaBlIeHMIO MOATOTOBKH «DJIEKTPOIHEPreTUKA M 3JIEKTPOTEXHUKA», Npoduiib
«DNEeKTPONPHUBOJL U aBTOMAaTHKa» U3ydyaeTcs Ha 3-M Kypce 6cemectpe. [IMCUMIUIMHA OTHOCUTCS K
BapHaTUBHOMY OJIOKY HpPOQECCHOHATBHBIX JUCIMIUIMH. Ee O0CBOGHHE IMPEqIIeCTBYET M3YyYCHHUIO
BCEX MPOGECCHOHAIBHBIX AUCLMIUIMH U MO3BOJISET CTYJACHTY OPUEHTHPOBAThCA B 00pa30BaTeIbHOM
110JI€ MpeagaracMoi K OCBOGHUIO0 00pa30BaTesibHON Mporpammbl. [loHuMaTs MecTo 1 ponb Kakaon
JUCLUILIMHBI y4eOHOro Iu1aHa B (POPMUPOBAHUH BCETO KOMILIEKCA KOMIIETEHLIUH, HEOOXOJUMBIX /IS
JanpHemel mpogeccuoHalbHONW JIEATENIbHOCTH. Y CIEIIHOE OCBOCHHE MaTepuana IpearoJiaraet
3HAHUE CTYJEHTAMHU OCHOBHBIX JIUCLUIUIMH:
«Teopernyeckue OCHOBBI AIEKTPOTEXHUKNU»: PACUET U aHAIU3 D3JIEKTPUUECKUX LEneil mocTo-
SHHOTO ¥ IEPEMEHHOI0 TOKa.
«PU3NYECKUE OCHOBBI JIEKTPOHUKW): IPUHIUI JEHCTBUS U CBOMCTBA 3JIEMEHTOB IOJIYNPO-
BOJIHUKOBOM T€XHUKHU.
«AnreOpa JIOTUKA U OCHOBBI TUCKPETHOW TEXHUKM» :peajHu3alysl aJrOpUTMOB YIpPaBICHUS
CHJIOBBIMH Npeo0pa3oBaTesiMU OCTOSTHHOTO U IEPEMEHHOT0 TOKA.
“CxeMOTeXHHKA . peau3alys CUCTEM YIIPaBJIEHUs CUJIOBBIMU TPe0Opa3oBaTeNIIMU.
3HaHus (YMEHHUs, BIIaICHU ), TOJIyYeHHbIE IPU N3YUYEHNUU JaHHOM AUCLUIUIMHBI Oya1yT HEOO-
XOJIMMBI ITPH U3YyYEHUH CIEAYIOUIUX JUCIUILINH!
«ONEeKTPUUECKUM TPUBOIY;
«Teopus 31meKTponpruBOAAY;
« CucreMsl ynpaBieHUs 3JIEKTPOIIPUBOIAMUY;
«ABTOMaTH3UPOBAHHBIH MEKTPOIIPUBO B COBPEMEHHBIX TEXHOJIOTHUAX (B METAJLUTYPTHI»

3. Komnerenuuu odyuawouierocsi, opmupyembie B pe3yJjbTaTe 0CBOCHHU S JUCUMIIIIMHbBI

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0y4eHUS
KOMIIETEHIINH

ITK-6 criocoGHOCTBIO PACCUMTHIBATH PEXKUMBI PabOTH 00BEKTOB MPO(PECCHOHATBHOM JIEITENEHOCTH

3HaTh [TpuHIMIIBI TPOEKTUPOBAHUS MpeoOpa3oBaTesieil MOCTOSHHOTO U Tepe-
MEHHOI'0 TOKa B COOTBETCTBUHU C TEXHUYECKUM 33 laHUEM

YMerb BbIOpath s51eMeHTHI CUIIOBOH 3JIEKTPOHUKH B 000PYAOBAaHUH JUISl peasu-
3allMi KOHKPETHOTO IpoOpa3zoBaTess

Buianers MetoankaMu pacdyera pe:KUMOB paboThI MpeoOpa3oBaTeNeil ¢ MOMOIIbIO

CpE€ACTB aBTOMATUKH, HSMepHTeHBHOﬁ ¥ BBIUMCIIATEIbHONU TEXHUKU




4 CTpyKTYypa U coJepkaHue JUCUUILIMHBI (MOXYJISA)
OO01mmast Tpy10eMKOCTh TUCHUIUINHBI COCTaBIsieT 4 3adeTHbIX eauHull 144 akaji. 94acoB, B TOM YHCIIE:
— KOHTakTHas pabora — 60.7 akaj. 4yacos:

— ayauTopHas —_56  akaJl. 4acos;
— BHeayauTopHas — 4.7 aKajz. 4acoB

— camocTosiTenpHas padota — _47.6

— MOATOTOBKA K 3K3aMeHy — 35.7 akaj. yaca

dopma arTecTalMy - KypcoBas paboTa, 3K3aMeH

aKa/J. 4aCoB,
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1. O06mue cBeieHUs U KIacCHPUKAIUs 6 0.6 CaMocTosTeIbHOC U3YUCHUE I1K®6, 3
CUJIOBBIX 3JIEKTPOHHBIX YCTPOUCTB. Poib yueOHOI U HAyYHOU JIUTepa-
1 MECTO CHJIOBBIX 3JIEKTPOHHBIX ITpeodpa- TYPHI.
30Baresyiell B CUCTEMAax aBTOMAaTU3UPO- 2
BAHHOTIO dJeKTponpusoa. ITpunnun neu-
CTBUS U XapaKTEPUCTUKU CUIIOBBIX KITO-
yen
Hroro no pazneny 2 0.6 Tekymunii KOHTPOJIb yCIie-
Ba€MOCTHU
2. BeinpsmuTenu Ha quo1ax U TUPUCTO- CamocrosiTenbHOe u3ydyeHue |Tekylmui KOHTpOJIb ycre-
pax yueOHOW 1 HAyYHOU JIMTepa- |BaeMOCTHU
TYPBI.
2.1 [Ipuntumn padboThl, OCHOBHBIE COOT- 6 1 CamoctosTenpHOe uzydenne |Tekymwit koHTpoib yere-  (TTK6,
HOIIIEHUS ¥ BOJIHOBBIE IMAarpaMMbl OC- 2 yueOHOI U HAyYHOU JIUTEepa- |BaeMOCTHU 3,Y,B
HOBHBIX CX€M BBINpsAMIICHUS (0aHODa3- TYPBI.
HbIE OJTHONOJIYNIEPUOHAS U MOCTOBAsI
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.
—
o Ta £ g @opMa TeKyLero KOHTPOJIs g w B
Pasznen/ tema 3 (B akaz. yacax) % = Bun camocrosaTensHOM YCIIEBaEMOCTH U gz o
JUCIIATUTHHBI = < | e |8 x| &5 paboThI MIPOMEXYTOUYHOU aTTecTa- El 2 E
| E|R&E|IEE| €& o S8 E
28555 ¢ ="
S |IE8E8 58 S
@)
CXeMBI; Tpex(a3Has HyJeBast © MOCTOBAs
CXeMBbl) IpH paboTe Ha AKTUBHYIO
Harpy3Ky
2.2 JIabopatopHas pabora Nel Wccieno- | 6 3 1 CamocrositenpbHOe uzydenue |CocraBnenue otdera u 3a- ([1K6,
BaHUE 0JIHO(A3HONH MOCTOBOM CXEMBbI BbI- 1 y4eOHOI 1 HAYyYHOH JHMTepa- |IIUTa 3,y,B
MPSIMIICHUS Typsl. [loaroroska k mabopa-
TOpHOU paboTe
6 3 2 CamocrositenpHOe uzydenue |CocraBnenue otuera u 3a- ([1K6,
2.3 Jlabopatopnas pabora Ne2 Hccneno- 1 y4eOHOI 1 HAyYHOH JHTEepa- |IuTa 3,y,B
BaHUE Tpex(a3HOU HYICBOW CXEMbI BbI- Typsl. [loaroroska k nadopa-
MPSIMIICHUS TOpHOU paboTe
6 3 2 CamocrosrenpHoe u3yuenue |CocraBienue ordyera u 3a-  |[1K6,
2.4 JIabopatopHas pabora Ne3 Vccneno- 1 yueOHOW 1 HAyYHOW JHUTepa- |IIHUTa 3,¥,B
BaHUE Tpex(a3HOW MOCTOBOI CXEMBI BbI- Typsl. [loaroroska k nadopa-
MPSIMIICHUS TOpHOU paboTe
2.5 BoyHOBBIEC qUarpamMMel B TpexdazHoi | 6 2 CamoctositenpHOe uzydenne |Tekymwmit koHTpob yere-  (ITK6,
MOCTOBOM CXEM€ BBINPSMIICHUS TIPHU pa- y4eOHOI U HAy4YHOH TUTepa- |BaeMOCTH 3,y,B
00Te Ha aKTHBHO-MHIYKTHBHYIO, EMKOCT- 9 TYpBHI.
HYIO HArpy3Ky U MpH paboTe Ha MPOTUBO-
3.1.c. OCHOBHBIE COOTHOIIICHMS, PEryJIn-
POBOYHBIC XapaKTEPUCTHKH
2.6 JIabopaTtopHas pabora Ned4 Mccieno- | 6 3 2 CamoctostenpHOoe uzydenne |CocraBienue otdyera u 3a- ([1K6,
BaHUEC YIPABJIIEMOTO BBITIPSIMUTEIIS 110 1 yueOHOI ¥ HAYYHOH JHTepa- |UIuTa 3,y,B
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Tpex¢a3zHOH MOCTOBOM cxeme BhIIpsiMIIe- Typsl. [loaroroska k nadopa-
HUS IpH paboTe Ha AKTUBHO- TOpPHOM paboTe
MHAYKTHUBHYIO, EMKOCTHYIO Harpy3Kky M Ha
MIPOTHBO-).]1.C.
4 2 CamocrosiTeIbHOE U3yUECHHE [1K6,
2.7 Kommyranusi, ”HBEPTOPHBII peXUM B 2 y4eOHOI 1 Hay49HOH TuTepa- 3,Y,B
cXeMax BbINPSMIICHUS TYpBI.
4 3 2 CamocrositenpHOe uzydenue |CocraBnenue otuera u 3a- ([1K6,
2.8 Jlabopatopnas padora NeS Hccneno- 1 y4eOHOI 1 HAyYHOH JHTEepa- |IuTa 3,y,B
BaHUe Tpex(a3zHOW MOCTOBOI CXeMbI Bbl- Typsl. [loaroroska k nabopa-
NPSIMJICHHUS B UHBEPTOPHOM PEXKHUME TOpHOU paboTe
2.9 TapMoHnYecKHii COCTaB BBIIPSAMICH- | 6 2 CamocrosrenbHoe u3ydyenue | Texymmii koHTposs ycne-  |T1KG6,
HOTO HANPSHKCHUS M TIEPBHYHBIX TOKOB. y4eOHOI 1 HAyYHOH TUTepa- |BaeMOCTH 3,y,B
K.m.a. 1 koapdunment momHoctu. Jlge- TYpBI.
Ha/IATH- ¥ BOCEMHAIATUITYJILCHBIE 2
CXEMbI BBIIIPSIMIICHUS: IPUHLIUT pabOTHI,
OCHOBHBIE COOTHOIICHHUS ¥ BOJTHOBBIE
auarpammbl. CriocoOBbl yITydIIeHus oKa-
3aresiell ynpaBIsieMbIX BBIIPSIMHUTEIICH.
6 3 2 CamocrosrenbHoe u3ydenue |CocraBnenue ortdyera u 3a- |I1KG6,
2.10 Jlaboparopnas padota Ne6 Uccneno- 1 yueOHOW 1 HayYHOW JHTepa- |IIHTa 3,¥,B
BaHUE SKBUBAJICHTHOW JABEHaAIAaTH(Da3- Typsl. [loaroroska k nabopa-
HOM CXEMBI BHITIPSIMIICHUS TOpPHOU paboTe
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2.11. PeBepcuBHBIE TUPUCTOPHBIC TPE0O- | 6 2 CamocrositensHoe n3ydeHne | Tekymuii kouTposs ycne- | I1KG6,
pa3oBaTeNi: OCHOBHBIE CXEMBI; COBMECT- y4eOHOI ¥ HAy4HOH JHTEpa- |BaeMOCTH 3,¥,B
HOE U pa3ieNibHOE yIpaBlieHUE; (pa30BbIe 2 TYpHI.
U PETYJIUPOBOYHBIE XapaKTEPUCTUKU; JTH-
HEHHOEe 1 HEJIMHEWHOE COTJIaCOBAHUE
2.12 Cucrembl UMITYJILCHO-(Da30BOTO 6 2 CamocrositenpbHOe n3ydenne |Tekymmii KOHTpoJb ycnesa- [[1K6,
yIpaBJIeHUS TUPUCTOPHBIMU ITPeoOpazo- 5 yueOHO U HAyYHOU JIUTEepa- |eMOCTH 3,Y,B
BaTENISIMU: TIPUHIIMIT IOCTPOCHUS; (a3o- TYpBI.
BbIC XapaKTEPUCTUKU
4 3 2 CamocrosrensHoe n3yuenne |CocraBnenue ordyera u 3a- |I1K6
2.13 Jlaboparopuas padota Ne7 Uccie- T . watdi '
1 yueOHOI U HAyYHOW JNHUTepa- |IIHUTa 3,Y,B
JIOBaHHUE CUCTEMBbI UMITYITHCHO-()a30BOTO
Typsl. [lonroroBka k nabopa-
yIpaBieHUs] TAPUCTOPHBIMU ITpeoOpa3o- .
TOpHOHU paboTe
BaTeISIMU
2.14 PeakTophl B CXeMax BBITTPSIMIICHUS: 6 2 CamocrositenpbHOe n3ydenne |Tekymmit KOHTpoJb ycnesa- |[TK6,
OTpaHUYEHUE 30HBI MPEPHIBUCTHIX TOKOB; y4eOHOI 1 Hay4HO IuTEpa- |eMOCTH 3,Y,B
CriIa)kKMBaHME MyJIbCAUN BBINPSIMIICHHO- 5 TYpPHI.
ro TOKa; OrpaHUYEHUE TOKa Yyepe3 BEHTH-
JIY TIpY KOPOTKOM 3aMbIKaHUH Ha CTOPOHE
IIOCTOSIHHOT'O TOKA;
20 26
Hroro no pasneny: 14 E2
3. HemmocpencTBeHnHbIe TpeoOpazoBaTenu | 6 3 CamocrosTenbHOe U3ydeHne | Tekynuil KOHTPOJIb ycIie-
9acTOTHI HA TUPUCTOPAX: CXEMBbl; TPUH- 2 y4eOHOI 1 Hay4HOM JUTEepa- |BAeMOCTH

TUII pa6OTI)I; OCHOBHBIC COOTHOIICHHA,
BOJIHOBBIC IUAI'PAMMBI

TYPBI.
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6 3 3 CamocrositensHoe n3ydenne |CocraBienue otdera u 3a- |I1KG6,
3.1 JIaboparopnas pabota Ne8 Mccneno- 1 y4eOHOW 1 HAyYHOU JIMTepa- |IIuTa 3,Y,B
BaHUE HEMOCPEICTBEHHBIX IIpeoOpa3oBa- Typsl. [loaroroska k nabopa-
TeJeH 4acTOThI TOpHOU paboTe
3 6
Htoro no pazneny: 2 1
4. ITIpeoOpa3oBaTesin Ha MOJHOCTHIO 6 Texymuii KOHTPOJIb ycIie-
YIIPaBIISIEMBIX CHJIOBBIX KITFOYaX Ba€MOCTH
6 3 CamocrosrenbHoe u3ydyenue | Tekymuit koHTposs yere-  (I1KG6,
4.1. IlpuHIMN MWKXPOTHO-UMITYJICHOM 3 y4eOHOI U HAy4HO JIUTEpa- |BAEMOCTH 3,Y,B
MOJTYJISIIIH TYpBI.
4.2. ABTOHOMHBIE HHBEPTOPBI HAIIPsIKe- 6 3 CamocrosrenbHoe u3ydenue | Tekymuit koHTposb yere-  (I1KG6,
HUS: CXeMa; IPUHITUI pabOThl; OCHOBHBIC 3 y4eOHOI 1 HAy4HOU JUTEepa- |BAEMOCTH 3,¥,B
COOTHOILIEHUS U AMarpaMMBbl; cUCTEMa TYpBI.
yIIpaBJICHUS
6 4 3 CamocrosrenbHoe u3ydenue |CocraBienue otdera u 3a- |I1K6
4.3 JlabopaTopnas padora Ne9 Hccneno- 7 . s ’
1 yueOHOW 1 HAy4yHOU JHTepa- |IIuTa 3,Y,B
BaHUE aBTOHOMHOT'O HHBEPTEpa HaIpsi-
. Typsl. [loaroroska k nabopa-
’KEHHUs Ha OCHOBE IIUPOTHO-UMITYJIbCHON .
TOpPHOI paboTe
MOTYJISITIH
6 3 CamocrosrenpHoe n3ydenne | Tekymmii KoHTpOJb yere-  (T1K6,
4.4 Crioco0bl pekynepaiy SHEpruu B 3 y4eOHOI U Hay4HOM JUTEepa- |BAEMOCTH 3,¥,B

ABTOHOMHBIX HHBCPTOPAX HAIMPAKCHUSA

TYPBI.
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6 3 CamocrosrenbHoe n3yuyenue | Texkymui koHTposb yerne- |I[1K6
4.5 AxruBHble Bempsmurean AFE (Ac- . ey Y poTe Y '
i y4eOHOI 1 HAyYHOU JIUTEepa- |BAEMOCTH 3,Y,B
tive Front End): cxema; npunimn paboTsr, 3 -
OCHOBHBIC COOTHOILICHHUS U JIHarPaMMBI; '
HTroro no pasneny: 4 15
12
2
28 47.6 |[oaroroBka KypcoBoii pado- |KypcoBasi padora
HToro 3a cemectp 28 | - 8 yp p yp P
12n ThI
28 47.6 |IloaroroBka K 3K3aMeHy IK3aMeH
HToro mo pucuuILinue: 28 u

W — 3aHATHs IPOBOAATCS B MHTEPAKTUBHBIX (pOopMax




5. O6pa3oBarejbHbIE TEXHOJIOTHH

Jns peanuzanuy MpeIyCMOTPEHHBIX BHIOB yUeOHOM paboThI B KauecTBE 00pa30BaTEIbHBIX TEXHOIOTUI
B IIPpCIIOJaBaH AUCHUITJIMHBI <(CI/IJIOBaH SJICKTPOHUKA» UCTTOJIB3YIOTCA TPAAUIIMOHHBIC TEXHOJIOIUHN.

[lepenaua HEOOXOIUMBIX TEOPETUUECKUX 3HAHUHN U (HOPMUPOBAHNE OCHOBHBIX MPEACTABICHUH O
Kypcy MPOUCXOINT C MCIOJIb30BAHUEM MYJIbTUMEIUMHOTO 000pyaoBanus. JIEKIIMKU MPOXOAAT B Tpaau-
IIMOHHOU opme, B hopMe JISKIIMN-KOHCYIIbTAIUNA U TTPOOJIEMHBIX JICKIHHA. JICKIIMOHHbBIE 3aHATHS TIPO-
BOJISITCS C MCIIOJIB30BAHMEM TIPE3CHTAIIMOHHOTO 000pyI0BaHUS (IIPOEKTOP, IKpaH, HOYTOYK), B Ka-
YECTBE HAIVISAHBIX MATEPUAJIOB HCIOJIB3YIOTCS CXEMbI CHUJIOBBIX LIETIEH PA3JIMYHBIX THIIOB CXEM
BBITIPSIMIICHUS. U TIpeoOpa3zoBaTeliell 4acTOTHI, CUCTEM HMITYJIbCHO-(A30BOTO YIPABICHHS, aJIr0-
PUTMOB yIpaBJieHUs MpeoOpa3zoBaTesiell 4YacTOThl M AHArpaMMbl HANPSHKEHHH M TOKOB B DJICMEHTAX.
Teopernueckuii Matepuan Ha HPOOIEMHBIX JIEKIUSAX SIBISETCS PE3yJbTaTOM YCBOCHHUS IMOTYyYEHHOM
UH(pOpPMaIUKN TOCPEICTBOM ITOCTAHOBKH IPOOJIEMHOr0 BOIIpOCa U MOKMCKa MyTell ero peumeHus mpuMe-
HstoTest MeToabl IT. Ha nekumsx — KOHCYJNbTAIMSIX HU3JI0KEHHE HOBOI'O MaTepHaia COMPOBOXKIACTCS
MOCTAaHOBKO# BOTIPOCOB M AMCKYCCHEH B MMOMCKAX OTBETOB HA 3TU BOIIPOCHI.

JlaGopaTopHble 3aHATHS TPEICTABIAIOT COOOM HMCCIIEJOBAHWE CBOWCTB pPAacCMATPUBAEMBIX 3JICK-
TPOHHBIX CXEeM KaK ¢ MOMOIIBIO MepcoHaIbHBIX DBM ¢ HabopoM crienuanu3upoBaHHOTO MPOTrpamMM-
HOTO OOeCcTedeHHs ISl UX MOJICTUPOBAHUS, BU3yalM3allii U NMPOTPaMMUPOBAHUsA, TaK U Jlabopa-
TOPHBIX CTEH/IaX ¢ 000PYJOBaHHEM, 00ECIICUNBAIOIINX X PEATU3aLIUIO.

6. YueOHO-MeTOnMYecKOe oDecniedeHne CaMOCTOATeIbHOM PadoThI CTY/ICHTOB

AynuTopHas caMoCTOsATeNIbHAasi padoTa CTYIAEHTOB Ha Ja0OpaTOPHBIX 3aHATHIX OCYIIECTBIISAETCS
107l KOHTPOJEM IIPEnojiaBaTess IO U3Yy4EHHIO HanOoJiee BajKHBIX Pa3JeNIoOB TEOPETUUECKOTIO Kypca
JUCLUIUIMHBI M PEIIeHUs 3a/1a4 10 NMPOEKTUPOBAHUIO THPUCTOPHOTO IMPeoOpa3oBaTelsi MOCTOSHHOIO
TOKa ITPH BBITOJIHEHHUIO KypCOBOM paboThI.

BHeaynuTopHasi caMmocTosITeNIbHAS PaboTa CTYAEHTOB OCYLIECTBIISAETCS B BUIE MOATOTOBKY K JIa-
OopaTopHbIM paboTaM, 00paOOTKM M aHANIN3a MOJYYEHHBIX PE3yIbTaToOB, a TAaKXKe 3HAKOMCTBA CO
CIPaBOYHOMN JIUTEPATYpOH U METOAMKON pacueTa U BBIOOpPA JIEMEHTOB CHJIOBOWH CXEMbI U CHCTEM
yIpaBJeHUs IPeoOpa30oBaTeNIMU OCTOSIHHOTO U IIEPEMEHHOTO TOKA.

KOHTpOHBHLIC BOIIPOCHI IO MPOBCACHUIO CaMOCTOSITEILHOMN pa6OTBI 1o pasaciiamMm

Pazpen 1.
1.BonpT-aMriepHasl XapakTEpUCTHUKA CUIIOBOTO IMOJ1a, OCHOBHBIE XapPAaKTEPUCTHUKHU.
2.BonbT-aMIiepHasi XapakTEpUCTUKA TUPUCTOPA. OCHOBHBIE TAPAMETPHI.
3.Kakne mapaMeTpsl XapakTepU3yIOT MIPEAeIIbHbIE BO3MOKHOCTH THpHcTOpa? Kakumu cpen-

CTBAMU 3allIUIIA0OT TUPUCTOP OT HEKCIIATCIbHBIX pe)KI/IMOB?

4.Kakue TpeOoBaHMs MPEABABIISIOTCS K TapaMeTpaM YIIPaBJISIFOIIET0 UMITyJIbca TUpUCTOpa?
5.Kak npoucxoanuT nepexoHbli MPoLEecc OTKPBITHS U 3aKPBITHS TUPUCTOPA?

6.Kakne pa3HOBHIHOCTH NOJIHOCTBIO YIPABISIEMBIX TUPUCTOPOB CYIIECTBYIOT

(MX OCHOBHBIE XapaKTEPUCTUKH)?

7.01muuntensHbie ocobenHocTH IGBT-Tpan3ucTopos

Pazpen 2.
1 .OcobenHocTy pabOTHl 1 OCHOBHBIE XapaKTEPUCTUKH OJHO(A3HBIX HEYIPABISEMBIX CXEM

BBITIPAMIICHU .

2. OcobenHocTy paboTHl YIPABISAEMBIX 0OHO(A3HBIX CXEM BBIIPSIMIICHHS HA PAa3HBIEC THITHI

Harpy30K U UX XapaKTePUCTUKU.

3. Tpexda3zHble cXeMbl HEYNPaBIIEMbIX BRIIPIMUTENEH. OCHOBHbIE XapaKTEPUCTHKH U pe-

JKUMBI paOOTHI.

4. Tpexasnble yrnpaBisieMble BBIIPIMHUTEIN. XapaKTEPUCTHKH U PEKUMbI pabOThI IPH pa3-

HoM xapakTepe Harpy3ku ( R, RL, RC, mpotuBosc).



5. PerynupoBouHble XapaKTEpUCTUKH YIIPABIIEMbIX BBIIPSIMUTENEH MIPU pa3INnYHbIX HArpy3-
Kax.

6. KomMyTarus Toka B ynpaBJsieMbIX BBIIPSMHUTENSX, €r0 BIUSHUE HA BHEIIHUE XapaKTepH-
CTHKH U CETb.

7. Ilpn4nHbl BOBHUKHOBEHUS PEKMMa IPEPHIBUCTHIX TOKOB MPU pab0OTe yIPaBIIEMbIX BbI-
npsmuTenei Ha npotuso DJIC.

8. Ha xakue nokazarenu no cucreme TII-/{ BiausieT pexuM mpepbIBUCTBIX TOKOB? .

9. VIHBepTOpPHBII peskuM pabOThl YIPABISAEMBbIX BBIIPIMUTENCH.

10. Kak nmosmy4aeTcsi peBepCUBHBIN THUPUCTOPHBINA BRIIPAMHUTENH? COrjlacoBaHHE 3aKOHOB
yIIpaBJIEHUS YIJIOM YIIPaBJIEHUS] THPUCTOPOB BEHTHIIBHBIX TPYIIII.

11. Ha3znaueHne OCHOBHBIX (DYHKIIHOHAIBHBIX OJOKOB CHCTEMBI UMITYJIbCHO-()a30BOTO
ynpasierus (CUDY).

12. B ueM COCTOMTCSI BEPTHKAIBHBIN MPUHIHNIT (Pa30CMEIICHUS YIPABIISIOMINX UMITYJIECOB?.

13. Ha xakue noka3aTey BBIIPSAMUTENS BIUAET TUI onlopHOro Hanpspkenuss CUDY (nuio-
o0pa3Hoe, cHHycOu1alibHOE)?

14. Kakue TpeboBanus u nouemy npeabsapistorcs kK CUDY?

15. Kak ympagisieTcsi peBepCUBHBIN ITpeoOpa3oBaTesb C pa3AeibHBIM YIIPABICHHEM BEHTUIIb-
HBIMU Tpynnamu?

16. B ueM coCTOUTCS CyTh pa3AeabHOTO YIPaBICHHUS BEHTHJILHBIMU IPYIIIAMU PEBEPCUBHOTO
TUPUCTOPHOTO NpeodpazoBares?

17. Ot 4ero 3aBUCUT aMILIUTYZA BBIIPSIMIIEHHOTO HANPSKEHUS?

18. XapakTep Toka NOTpeOIIEMOro YIpaBiIsieMbIM BBIIPAMUTENIEM U3 CETH U CIIOCOOBI yiTyd-
HICHUS €0 (YOPMBI.

19. Or uero 3aBucur K.IL.Jl. ynpaBnsieMoro BeIpsiMuTesns?

20. Koo pummeHT MOIITHOCTH YIPABISIEMOTO BHIIPSIMHUTEIS M CITOCOOBI €T0 YTyqIleHUsI.

21. OCHOBHBIE 3aIIIUTHI TAPUCTOPHBIX BBIIPSIMUTENEH.

22. Crioco0 ymydmieHus ¥ moKa3aTeiu | 2-TUyIbCHOM SKBUBAJICHTHOW CXEMBI BBITIPSIMIICHUSI.

23. OcobeHHOCTH peanu3anuu Mojesel npeodpa3zoBaresnei HOCTOSHHOTO TOKa B Cpefie
Matlab_Simulink.
24. [TpuHIMIIBI BBIOOpA apaMEeTPOB BBIXOAHBIX (PMIBTPOB TUPUCTOPHBIX BHIIPSMUTE-

nei.

25. CrniocoObl MoBBIIEHUS KO3 PULIMEHTa MOLTHOCTH TUPUCTOPHBIX BHIIPSIMUTENEH Ha OC-
HOBE IMACCUBHBIX U aKTUBHBIX JIEMEHTOB.

Paznen 3.
1. IlpuHuun aecTBUS HEMOCPEACTBEHHBIX TPE0Opa3oBaTeIeil YaCTOTHI.
2. JlocToMHCTBA M HEAOCTATKU IIpeoOpa3oBaTeieil YaCTOThl C HEMOCPEICTBEHHBIMU CBSA3SIMU
Paznen 4.

1. Knaccuduxanus npeodpasoparesieil 4acTOTbl. ABTOHOMHBIH HHBEPTOP HAIPSKEHUS C aM-
IUTMTYAHON MO ISIUEN, TPUHIUI IeHCTBUS, TOCTOMHCTBA U HETOCTATKH.

2. CyTb peryaupoBaHus HaIPsKEHUS METOJOM HIMPOTHO-UMITYJIbCHOW MOAYJISILIVH.

3. Peaymzanus oqHodasHoro naBepTopa Hanpspkerus ¢ [IIUM na ocHoBe IGBT Tpan3ucro-
pOB.

4. Kak peanmusyercs 3-x ¢a3ubiii uaBepTop Hanpsokerus ¢ [IIMM na ocHoBe IGBT Tpan3n-
CTOpOB?.

5. Kak obecnieunBaeTcsi TOpMO3HOM PEKUM JIBUTaTelIs IEPEMEHHOT0 TOKa MPU MUTAHUU OT
ABTOHOMHOTI'O MHBEPTOPA HANPSKEHUS?

6. CriocoObI CHIKEHHSI aMIUTATYIbI TIEPEMEHHOM COCTaBIISIOIICH BBIXOAHOTO HAMPSIKCHUSI
npeoOpasoBareneii 4acToTsl Ha ocHoBe [IIHM.

7. B ueM mposiBIsIeTCSl BIMSHUE BXOJHBIX (PUIBTPOB MTpeoOpa3oBaTesieii 4acToTh?

8. Kakue punbTpsl U U1t 4ero MpUMEHSIOTCS Ha BBIXOJIE TpeoOpa3zoBaresei 4acToThl, UX Ha-
pamMeTpsI?.

9. Kakue crioco0Obl pexyrepanny Hepruy MPUMEHSIOTCS B TpeoOpa3oBaTeisix Ha OCHOBE aB-



TOHOMHBIX UHBEPTOPOB HATIPSKEHUS?
10. Kakue Mepsl JOJDKHBI OBITh MPEIIPUHSATHI TIEpe]l BKIIOYEHUEM B CETh MIPeoOpa3oBaTes
4aCTOTHI HA OCHOBE aBTOHOMHBIX MHBEPTOPOB HATIPSKEHUS?
11. B ueM COCTOUT MPHUHIIKIT ACHCTBHS aKTUBHOTO BIpsamurest (6aokoB AFE)?
12. MpuHnmn neicTBus mpeodpa3oBaTelis YacTOTHl HA OCHOBE aBTOHOMHOT'O HHBEPTOPA TOKA.
13. Peanu3zanus pexxuMa peKynepanuu B mpeodpazoBaTeiie 4acToTel Ha ocHoBe AUT.

14. Oco0eHHOCTH peanu3alny MoJIeNel mpeodpa3oBaTeseii 4acTOTh B Cpeie
Matlab_Simulink.

Conep:kanue KypcoBoii padoThl

Y4eOHBIM MJIaHOM CHELHMAIBHOCTU MPEAYCMOTPEHO BBIMIOJHEHHE KYpCOBOUM paldOoThI, B KOTOPOi
CTYZICHT pa3pabaThIBaeT PsJl OCHOBHBIX BOIIPOCOB IO CHJIOBOM CXeMe THPHCTOPHOTO Ipeodpa3oBare-
7151, IPeAHA3HAUYEHHOTO ISl paboThl Ha SIKOPH 3JIEKTPOJBUTATENS TIOCTOSIHHOTO TOKa,. [Ipu 3ToM pe-
II1arTCA 3aa4u 110 BI)I60py HOMUHAJIbHBIX BCJIMYHUH HAIIPSAKCHUA, TOKA Hpeo6pa3013aTeJ1${, CXEMBI U
pacuéry cunoBoro 0J0ka mpeodpa3zoBaTelis, CUIOBOr0 TpaHcHOpMaTOpa, CrIIaKUBAIOIIETO APOCCES.
[TpopabaTrbeIBaroTCss BOMPOCHI BBIOOpPA CHCTEMBI UMMYJIbCHO—(a3zoBoro ympasienus (CUDY), pac-
CUUTBHIBAIOTCS OCHOBHBIE XapaKTEPUCTHKHU MPeoOpazoBaTeis, BHIOMPAIOTCS dJIEMEHTHI 3alllUT, aHAIHU-
3UPYIOTCS aBapUMHBIC PEKUMBI.

Kaxxapiil cTyqeHT mojyyaeT MHIMBUYaJbHOE 3a/IaHMe Ha BBIMOJIHEHHE KYpPCOBOIl paboThI,
MO3TOMY Kax1asi pabota OyieT UMeTh CBOM crierupuyeckue ocooeHHocTu. OHAKO KPYT BOIIPOCOB,
MOAJNIeKAIUHN pa3paboTKe, ABISETCS TUIIOBBIM ISl BCeX paboT. ITo:

1. Texuuyeckue JaHHbBIE HATPY3KH.

2. [IpoexkTupoBaHue TUPUCTOPHOTO MpeoOpazoBaTENS.

2.1. Be16op cxembl THPUCTOPHOTO TIpeoOpazoBaTersi.

2.2. BeiOop THPUCTOPOB, PACUET CHIIOBOTO MOIYJIS.

2.3. Pacy€T MOIIHOCTH U BBIOOP CHIJIOBOTO TpaHChopMarTopa.

2.4. Beibop CUDY.

2.5. Xapakrepuctuku CUDY.

2.6. XapakTepuCTUKH TUPUCTOPHOTO MTPeoOpa3oBaTes.

2.7. DHepreTHYeCcKHe XapaKTePUCTHKH TUPUCTOPHOTO MPeoOpa3oBaTes.

3. CpaBHUTeNbHAs XapaKTEPUCTHKA pPa3pabOTaHHOTO THPUCTOPHOTO mMpeolOpazoBaTens u
IMPOMBIIIJICHHOT'O aHaJiora.

4. 3akmroueHue mo padbore

Kputepuu onieHk# (B COOTBETCTBUU C POPMUPYEMBIMUA KOMIIETEHIIUSMH U MJIAHUPYEMBIMU
pe3ysbTaTaMu 00y4YeHHUs!):
— Ha OLCHKY «OTJIMYHO» — CTYJACHT JOJIXKCH I10OKa3aThb BBICOKHH YPOBCHB C(bOpMPIpOBaHHOCTI/I KOM-
METSHIINI He TOJIBKO Ha YPOBHE BOCTIPOU3BEACHHS U 00BICHEHUS HHPOPMAIH, HO U UHTEJUIEKTY-
AJIbHBIC HABBIKW PCIICHUA np06neM " 3aJia4, HaXOXJACHUS YHHUKAJIBHBIX OTBETOB K np06neMaM,
OIICHKU M BBIHECEHHS] KPUTUYECKUX CYKIECHUM;
— Ha OLIEHKY «XOPOLIO0» — CTY/ICHT JOJDKEH MTOKa3aTh CPETHUN YPOBEHb CHOPMUPOBAHHOCTH KOM-
METSHIINI He TOJIBKO Ha YPOBHE BOCTIPOU3BEACHHS U 00BICHEHUS HHPOPMAINH, HO U UHTEJUIEKTY-
AJIbHBIC HABBIKW PCIICHUA np06neM " 3aJia4, HaXOXJACHUS YHHUKAJIBHBIX OTBETOB K np06neMaM;
— Ha OIEHKY «y/J0BJE€TBOPUTEIbLHO» — CTYACHT JOJIKEH MMOKa3aTh MOPOTOBKIA YPOBEHBb CHOPMU-
POBaHHOCTHU KOMHGTGHHI/Iﬁ Ha YPOBHC BOCITPOU3BCACHUSA U 00BsICHEHNS I/IH(l)OpMaHI/II/I, HUHTCIICKTY-
aIbHBIC HABBIKY PEIICHUS MTPOCTHIX 3a7a4;
— Ha OIICHKY «HeYJI0BJIETBOPUTEJIbHO» — CTYICHT HE MOXET 1I0Ka3aTh 3HAHHs Ha YPOBHE BOCIIPO-
U3BCACHUA U OGBHCHGHI/IH I/IH(I)OpMaL[I/II/I, HC MOXKCT IMOKAa3aTh MHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA
MIPOCTHIX 3a7au.



7. OueHOYHbIE CPeICTBA /IS POBeAeHHsI IPOMEeKYTOYHON M UTOTOBOM aTTecTaluu

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouHble cpescTBa

IIK-6 cocoGHOCTHI0 pacCUNTHIBATE PEKUMBI PAOOTHI O0BEKTOB IT

poheCcCHOHATBHON ACATEITBHOCTH

3HaTh

3HATh XapaKTePUCTHKH M PEKUMbI pabOThI
OCHOBHBIX JJIEMCHTOB CHJIOBOH AJIEKTpPO-
HHUKH (106, TAPUCTOPHI, TPAH3UCTOPHI) U
CXeM MpeoOpa3oBareeii MOCTOSHHOTO U
HIePEMEHHOT0 TOKa.

OOwue cBefeHus M KiacCU(pUKalMs CHIIOBBIX IEKTPOHHBIX yCTpolcTB. Posb u mMecto
CHJIOBBIX AJIGKTPOHHBIX IpeoOpa3oBaresieil B CUCTEMax aBTOMAaTU3MPOBAHHOIO 3JICK-
Tporpusoa. [IpuHIun 1eHCTBUSA U XapaKTEPUCTUKH CUIIOBBIX KIIIOUYEH.

[IpuHumn paboThl, OCHOBHBIE COOTHOIIEHHS M BOJHOBBIE JAMArpaMMbl OCHOBHBIX CXEM
BbINpsiMIIEHUS (0JIHO(a3HbIE OTHOIOIYIIEPUOIHAS U MOCTOBAsA CXEMbI; Tpex(a3Has HY-
JeBasi ¥ MOCTOBAsi CXEMbI) IPH paboTe HAa AKTUBHYIO HArpy3Ky

BosiHoBble AuarpamMmbl B Tpex(a3sHOH MOCTOBOH CXeMe BBIIPSMIICHUS MpHU paboTe Ha
AKTUBHO-UHJIYKTUBHYIO0, EMKOCTHYIO Harpy3Ky U npu padote Ha IpoTHBO-3.4.c. OCHOB-
HbIE COOTHOILIEHUS, PETYJIUPOBOYHBIE XaPAKTEPUCTUKH.

PexumMbl paboThl yIpaBisieMOr0 BBIIPSAMHUTENS MO Tpex(a3HOM MOCTOBOW CXEMeE BBI-
IpsIMIICHUS IpU paboTe HAa aKTMBHO-UHIYKTUBHYIO, EMKOCTHYIO Harpy3kKy M Ha MpOTHU-
BO-3.1.C.

I'apMoHMuecknii coCTaB BBIIPSIMIIEHHOTO HANpsDKEHUS M MEPBUYHBIX TOKOB. K.a. u
K03 (HULUEHT MOITHOCTH.

PeBepcuBHBIE THPUCTOPHBIE TPe0Opa30BaTEINN.

Knaccudukanus npeobpazoBareneit 4acToThl. [IpuHIIMIT HEUCTBUS HEMOCPEACTBEHHBIX
npeodpaszoareneit yactotsl (HITY).Pexxumel paboTsl peobpazoBareneil co 3B€HOM T0-
CTOSIHHOTO TOKa Ha OCHOBE aBTOHOMHBIX MHBEPTOPOB HAMNPSKEHUS U TOKA. AKTHBHbBIE
sempsivutenn AFE (Active Front End): cxema; mpuHuun paboThl; OCHOBHBIE COOTHO-
LIEHMS] M JUarpaMMbl; CUCTEMA YIIPABJICHHUS.

VYmers

Br16paTh 371€MeHThI CUIIOBOM 3JIEKTPOHUKU
U CHUCTEM YIIpaBJIEHUs NpeoOpazoBaTeseit
MTOCTOSITHHOT'O Y IIEPEMEHHOT0 TOKA

1. ChopmynupoBars TpeOOBaHUS K TapaMeTpaM MpeoOpa3oBaTessi CO CTOPOHbI
Harpy3ku
2. BeiOpaTh BapuaHT CHIIOBOW CXEMBI (CXeMa BHIIPSIMHUTEIS, CXeMa IpeoO0pa3oBa-
TEJIsl YACTOTHI)
3. BeiOpaTh 251eMEHTHI CHIIOBOM CXEMBI ( CUJIOBBIE KITFOYH, TpaHC(HOPMATOPHI, IPOC-

CCJIN, KOHACHCATOPHLI, U T. Il.).




CTpyKTypHBIii
AJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHovHbIE CpeIcTBa
KOMIIETEHINH

4.Bp16path crioco0 ympaBieHHs npeobpasoBaTtesieM v ero TEXHUYECKYI0 peanuaaumio..

Brnagers MeronukamMu pacyera pexUMOB paboThl | Criocobamu aHain3a peKMMOB THPHCTOPHBIX Mpeobdpa3zoBareieii U npeodpasoBareseit
npeoOpa3oBareicii ¢ MOMOIIBIO CPEACTB | YaCTOTHI HA OCHOBE MX MATEMATHYECKUX U (DU3HYECKUX MOJENIEH B Cpele

ABTOMATHKH, M3MEPUTEIbHON W Bhruuciau- | Matlab_Simulink .

TEJIbHOW TEXHUKH




0) Ilopsinoxk mpoBefeHHs] NMPOMEKYTOYHOH aTTeCTAllMU, NMOKA3aTeJM W KPUTepUH

OlleHUBAHMS:
[TpomexxyTouHas arrectanus no AucuuiuiiHe «CHUIIoBasi AJIEKTPOHUKA) BKIIOYAET TEOPETHUCCKUE
BOIPOCHI, TO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHHSA OOYYAIOIIMMHUCS 3HAHWMNA, U MPAKTHUYECKUE
3aJaHMsl, BBIBISIIOIINE CTETeHb C(HOPMUPOBAHHOCTH YMEHHWH W BJIaJCHHH, MPOBOAUTCS B (Gopme
9K3aMeHa U B (hOpMe BBITIOJTHEHHS U 3allUThl KYpCOBOIl paOOTHI.

DK3aMeH 1O JAaHHOW JUCUMUIUIMHE MPOBOAMTCS B YCTHOH (OpMe MO SK3aMEHAIIOHHBIM
Ousietam, KaXIblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKHX BOIPOCA M OJHO MPAKTUUYECKOe 3aja-
HUE.

IToxka3aTeu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:

— Ha OILIEHKY «OTJIMYHO» (5 6aiioB) — 00ydarouIniics 1eMOHCTPUPYET BBICOKUI ypOBEHb chopMu-
POBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMaTH4eCKoe U TIy00oKoe 3HaHHe Yy4eOHOro mare-
puasa, CBOOOHO BBITIONHSIET MPAKTHUECKUE 3aaHus, CBOOOIHO ONEpUPYET 3HAHUSIMU, YMEHUSMH,
MPUMEHSIET UX B CUTYallUSIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 6amia) — o0yJaromuiicss AeMOHCTPHPYET CPEeIHUI ypOBEHBb CHOpMUPO-
BaHHOCTH KOMIIETEHIIMI: OCHOBHbIC 3HAHUS, YMEHUS OCBOEHBI, HO JIOMYCKAIOTCS HEe3HAYUTENbHbIE
OIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPH aHATUTHYECKUX OINEpaLUsiX, IEPEHOCe 3HAHUN U yMEHU
Ha HOBbIE, HECTAHAAPTHBIE CUTYAIIUH.

— Ha OIICHKY «Yy/0BJIETBOPUTEJbHO» (3 Oasa) — 00yJarouuiics 1eMOHCTPUPYET OPOTOBBIN Ypo-
BEeHb CPOPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0JI€ KOHTPOJIBbHBIX MEPONPUATUIN TOIMYCKAIOTCS OLINO-
K{, TPOSIBIIIETCSI OTCYTCTBHE OT/AEIBHBIX 3HAHUI, YMEHUH, HABBIKOB, OOYYAIONINIICS HCIIBITHIBACT
3HAYUTENbHbIE 3aTPyIHEHUS TPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHHUSIMH MIPU UX TEPEHOCE Ha HO-
BbIC CUTYaIIHH.

— Ha OIICHKY «HeY/JA0BJIETBOPUTEIbHO» (2 Oaia) — 00ydaromuics 1eMOHCTPUPYET 3HaHus He 00-
nee 20% TeopeTndyeckoro Marepuana, JOIMyCcKaeT CyIleCTBEHHbIE OUIMOKHU, HE MOKET MOKa3aTh UH-
TeJUIEKTyallbHbIe HABBIKU PEIICHUs TPOCTHIX 3a/1a4.

— Ha OILICHKY «HEYJA0BJeTBOPUTEJLHO» (1 Oamr) — oOyuaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BENCHHUS U OOBSICHEHUS MH(POpPMALMU, HE MOXET IMOKa3aThb MHTEIUIEKTyallbHbIE
HaBBIKH PEUICHUS MIPOCTHIX 3a7ad.

KypcoBoii mpoeKT BBIMTOIHSIETCS MO/ PYKOBOJCTBOM TPEIIOIaBaTes, B MPOIECCe e HaIlU-
caHus OOy4aroUMiics pa3BUBAET HABBIKM K HAYYHOH paboTe, 3aKperisisi U OJIHOBPEMEHHO pPaCIIH-
psAst 3HAHWS, MOJyUYECHHBIC NTPH M3ydeHUHU Kypca «CuiioBas dJIeKTpoHUKay. [Ipy BHIMOTHEHUH KYp-
COBOTI'0O MpeKTa 00yJaroIIuiicsa TOJDKEH MOKa3aTh CBOE YMEHHE paboTaTh ¢ HOPMATUBHBIM MaTepua-
JIOM ¥ APYTUMU JTUTEPATYPHBIMH UCTOYHHKAMH, a TAK)KE BO3MOKHOCTh CHCTEMaTU3UPOBATh U aHa-
JIU3UPOBATh (DAKTUUECKUN MaTepual U CAMOCTOSTEIbHO TBOPUYECKH €0 OCMBICITHBATD.

B mporiecce HammcaHusi KypcOBOTO IpeKTa 00YJaroIIUICs TOJKEH Pa300paThCs B TEOPETUICCKUX
BONPOCaxX M30paHHOW TEMBI, CAMOCTOSITENILHO MPOaHATM3UPOBATh MPAKTHYECKUI MaTepual, pa3o-
OpaTh 1 000CHOBATH MPAKTUIECCKUE TIPEITOKCHHUSI.

Iloka3aTenu U KpUTEPUH OLIECHMBAHUS KYPCOBOIl padoThI:
— Ha OILICHKY «OTJH4YHO» (5 OanioB) — paboTa BBINOJIHEHA B COOTBETCTBUU C 3a/laHMEM, 00ydaro-
HIMICS TOKa3bIBaeT BBICOKUN YpOBEHb 3HAHHUM HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHHUS U OOBSICHE-
HUS MHQOpPMAINK, HO U MHTEJUIEKTYaJIbHbIE HABBIKU PELIeHUs MPOoOIeM U 3a/1a4, HaXOXKJCHUS YHH-
KaJIbHBIX OTBETOB K IIpo0OjieMaM, OLIEHKU U BBIHECEHUSI KPUTHUECKUX CYXKJICHUM;
— Ha OLEHKY «Xopoio» (4 Oanna) — paboTa BBIIIOJHEHA B COOTBETCTBHUHU C 33JJaHHEM, 00yJaroImuii-
Cs TOKa3bIBAET 3HAHUS HE TOJIBKO HA YPOBHE BOCIPOU3BENEHHS U 00BsCHEHUs UH(OpMaIMK, HO U
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHHS MPOOJIEM U 3ajau, HAXOXKACHUS YHUKAJIbHBIX OTBETOB K MPO-
OeMam;
— Ha OLICHKY «Y/0BJIETBOPHUTEIbHO» (3 Oanna) — paboTa BBHIIIOJIHEHA B COOTBETCTBHH C 33JaHUEM,
o0yyaroImuiicsl MOKa3bpIBaeT 3HAHUS HA YPOBHE BOCHPOM3BEAEHUS U 00BsACHEHUS UH(OPMAIUH, UH-
TEJUIEKTYaJIbHbIC HABBIKH PELICHUS IIPOCTHIX 3a1a4;



— Ha OIEHKY «HEY/I0BJIeTBOPUTEILHO» (2 Oayia) — 3aJjaHue MPENoIaBaTeNsl BHIIIOJTHEHO YacTHY-
HO, B MPOIIECCE 3aIIUTHI padOTHl 00YUYAIOIIHUICS JOIMYCKAET CYIIECTBEHHBIC OMTUOKH, HE MOXKET T10-
Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKM PEIICHUS TTOCTABICHHON 3a/1a4u.

— Ha OIICHKY «HeYy/0BJIeTBOPpHUTEJabHO» (1 0amn) — 3a7aHue npenoaaBaTelisi BHIIOJHEHO YaCTUYHO,
00yJaromuiicss He MOXET BOCIPOM3BECTH U OOBSICHHTH COJIEPIKaHUE, HE MOXKET IOKa3aTh WHTEJ-
JIEKTyaJIbHbIC HaBBIKU PEIICHUS ITOCTABICHHON 3aa4H.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue TUCIMILIHHBI (MOYJIs1)

a) OcHOoBHAas JMTEpaTypa:

1. Heranmaes, B. A. CuioBas anekTponuka : yaeoHoe mocobdbue / B. A. Heranaes. — Ke-
MepoBo : Ky3I'TY umenn T.®. I'opbauesa, 2020. — 126 c. — ISBN 978-5-00137-161-8. —
TekcT : anexkTpoHHbIi // JlaHb : 371eKTpoHHO-O0MbMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/145145 (nara obpamienus: 24.10.2020). — Pexxum nocrymna: s
aBTOPU3. IIOJI30BATEIICH.

2. Pozanos F0.K., CunoBas snekTpoHuKa [ DIeKTpOHHBIN pecypc]: y4eOHUK ISl BY-
308 / HO.K. Po3za-noB, M.B. Psa0unnkuii, A.A. Kacuiok - M. : U3garensckuii jom MDU, 2016. -
ISBN 978-5-383-01023-5 - Pexxum goctyma:
http://www.studentlibrary.ru/book/ISBN9785383010235.html

0) lonoiHuTeIbHAS JINTEPaTypa:

1. Jlanenko, H. B. BoimpsiMmuTenbHble yCTPOICTBA B CUIIOBOM AJIEKTPOHHKE : yueO-
Hoe rocobue / H. B. JIanenko. - Mockga : Bomnorna : Undpa-Urxenepus, 2019. - 168 c. : ui.,
tabm. - ISBN 978-5-9729-0382-5. - Tekcr : anekrponHsIii. - URL:
https://znanium.com/catalog/product/1167701(nata ooparuenus: 24.10.2020). — Pexxum mocty-
Ia: 1o MOAIHUCKE.

2. Pozanos 1O K., CipaBouHUK MO CHUIIOBOM JIEKTPOHUKE [ DIEKTPOHHBIN pe-
cypc] / PozanoB FO.K. - M. : U3natensckuii nom MOU, 2019. - ISBN 978-5-383-01251-2 - Pe-
xuM pocrtyna: http://www.studentlibrary.ru/book/ISBN9785383012512.html

B) Meroauyeckue yKasaHus
1.Metoanyeckue ykazaHHs JUIs CTY/IEHTOB IO BBIMOJIHEHUIO JJabopaTopHbIX padot / Cocra-
urenu: Jlykun A.H. , bensiii A.B; Marauroropckuii roc. rexanueckuit yH-T um. I'. M. Hocosa. -
Marnutoropek : MI'TY um. I'. M. Hocoga, 2010. - 69 c. : wi., Tabm. - Tekct : HenmocpeAcTBEHHBIH.
r) llporpammHuoe odecnneuenue u UHTEepHET-pecypcebl:
IIporpammHoe obecnieyeHue

Haumenosanue 110 Ne noroBopa Cpok AeicTBUS TUIECH3UN

MS Office 2007
Professional

MathWorks MatLab
v.2014 Classroom  |K-89-14 ot 08.12.2014 OeccpouHo
License

MathCAD v.15 Edu-
cation University J-1662-13 ot 22.11.2013 OeccpovHO
Edition

Ne 135 o1 17.09.2007 6eccpoyHO



https://e.lanbook.com/book/145145
http://www.studentlibrary.ru/book/ISBN9785383010235.html
https://znanium.com/catalog/product/1167701
http://www.studentlibrary.ru/book/ISBN9785383012512.html

MS Office Visio

Prof 2013 (s kimac- [[1-1227-18 ot 08.10.2018 11.10.2021
COB)

MS Windows 7 Pro-

fessional (mns knac-  |[A-1227-18 ot 08.10.2018 11.10.2021
COB)

7Zip cB000JIHO pacnpocTpansiemoe [10 0EeCCPOYHO
FAR Manager cB000JIHO pacnpocTpansemoe [10 0ECCPOYHO

HpO(l)eCCI/IOHaJILHLIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMBI

Hassanue kypca CchIIKa

DNeKTpoHHass 0a3za TMEePUOAMYECKUX HW3JIaHUI

East View Information Services, 00O https://dlib.eastview.com/

HNudopmanmonnas cuctema - Equnoe okHo 10- URL: http://window.edu.ru/
cTymna K H"HOOPMAIMOHHBIM pecypcam

HannonanpHas UH(OPMAIIHOHHO-
aHanuTHYecKas cucrema — Poccuiickuii uagekc|URL: https://elibrary.ru/project_risc.asp
Hay4yHoro nuruposanus (PUHIL)

[TouckoBast cucrtema Akamemus Google

(Google Scholar) URL.: https://scholar.google.ru/

DOneKTpoHHbIEe pecypchl Oubmuorexku MITY

. TJ1 Hocosa http://magtu.ru:8085/marcweb2/Default.asp

YHI/IBepCI/ITeTCKaH I/IH(bOpMaI_II/IOHHaH CHUCTCMa

POCCIIS https://uisrussia.msu.ru

MexayHapoiHas HaykoMeTpuyeckas pedepa-
THBHAs ¥ TOJHOTEKCTOBasi Oasa JMaHHbIX Hayd-|Nhttp://webofscience.com
HbIX H3gaHui «Web of sciencey

MexnyHapoaHas pedepaTUBHAs W IOJHOTEK-

http://scopus.com
CTOBas CIIpaBOYHas Oasa JaHHbIX HAaYYHBIX H3-




9. MaTrepuajibHO-TeXHUYECKOE o0ecredeHne U CIUNINHBI

B xauecTBe MaTCpHUaJIbHO-TEXHUYCCKOI'O obOecrieyeHus JUCHUIIINHBI UCITOJIb3YHOTCA:

Twum u Ha3BaHUE AyJUTOPHUHU

OcHarieHue ayIuTOpuH

VYyebHble ayAUTOPUU I IPOBEIL-
HUS 3aHATUN JEKIUOHHOTO TUIIA

MYJIbTUMEIUIHBIE CPEACTBA XPAHEHUS, ITepe-
Jla4dl | MpeCTaBIeHUs nHopMauu

VYyebnas ayuTopust 1Jisi IpoBejie-
HUS JTAOOPATOPHBIX 3aHATHI: J1a00-
paTopusi aBTOMaTU3HPOBAHHOTO
AJIEKTPOIIPUBO/IA TIOCTOSIHHOTO U T1e-
PEMEHHOTO TOKa

kommbioTepsl Syntex mod-1+ LCD LG TFT19;
nabopaTtopHbIit cteHa Nel;
nabopatopHblil creH Ne2;
crenn LIDII-ITY «MccnenoBanue 31eKTpOINpu-
BOJIOB MIOCTOSIHHOT'O TOKa»

VYyebHas ay1uTopus 1Jis IPOBeEJIe-
HUS JTAOOPATOPHBIX 3aHATHI: J1a00-
paTopus CXEMOTEXHUKU U MUKPO-
MIPOIIECCOPHBIX CPEIICTB

MakeT «VHIyKIMOHHBIN ACUHXPOHHBIN JJIEK-
TPOILIPUBOLY;

cTeH]| yueOHo-nmabopatopubsiid «MccnenoBanue
CUHXPOHHOI'O ABUTaTEIsD)

VY4eOHble ayAUTOPUHU I TPYIIIO-
BbIX Y UHIUBUAYaJIbHbIX KOHCYJIbTA-
AW, TEKYIIETO KOHTPOJISA U IIPOMeE-
KYTOYHOU aTTeCTaluU

Jlocka, MybTUMEINIHBIN TPOEKTOP, IKpaH

VY4ebHble ayIMTOPUH IS BBIIIOJIHE-
HUS KypCOBOM pabOThl, TOMELICHUS
U1l CAMOCTOSITENTbHON paboThI 00Y-
Yaromuxcs

[Tepconanbupie kommbioTeps! ¢ [10 u3 m. §(T),
BBIX0JIOM B IHTEpPHET U C IOCTYIIOM B 3JIEK-
TPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA




