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cenTsOpst 2015 r. Ne 955

PaGouvass mporpamma cocraBieHa Ha ocHoBe PI'OC BO 1o HanpaBieHHIO MOJrOTOBKH
13.03.02 DnexTposHepreTHKa M NEKTPOTEXHHUKA, YTBepkAeHHOoro npukazoM MO u H P® ot 03

Pabouast mporpamMma paccMOTpeHa U 0J100peHa Ha 3acelaHiy Kadeipbl aBTOMaTH3UPOBAH-
HOTO 3JIEKTPOIIPHBOJIa B MeXaTpOHUKHU «21» ceHTsiOps 2018 r., mporokon Ne

/

3aB. xadeapoii /

A.A. Hukounaes/
(noonuce) L (H.0. Pamunus)

PaGouas mporpamMma ogo0peHa MeToAM4ecKOi KOMUCCHUEH HHCTUTYTA SHEPIreTHKH U aBTO-
MaTHU3UPOBAHHBIX cucTeM «26» centsopst 2018 r., mporokon Ne 1.

[Ipencenarens Ad

/ C.. JIykbsiHOB /
(noonucs) (H.0. Pamunus)

Pabouas mporpamma cocTaBieHa:

nonent kad. ADIIuM. K.T.H.

// 10.B. Mep3asikoB /
(H.0. amunus)

(noonucwe)

Penensent: 3aM. HayaiubHuKa [[DTJI TTAO «MM;K 3
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JlueT perucTpanuy H3MeHeHH i U J0N0IHeHH I

Jlara
Ne
Ne Pazpnen Kparkoe conepxanue [Toxmucek 3aB.
IIPOTOKOJIA i
n/m | IporpamMMel M3MEHEHs!/JOTOHEHUS Kadeapoit
3ace/laHusl
xadeaps
1 8 AKTyanu3anus yuebHo- | 21.09.2019r.
METOHYECKOro U uH(popmanuoHHoro | Ned
obecriedeHyst UCIMILIAHbL
2 |8 AKTyanuzanus yue6GHO- | 30.08.2020r.
METOIMYeCKoro u uadpopmarorsoro | Nel

obecrieyeHus AUCLIUIUTHHBL




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:
«TeopeTnueckrie OCHOBBI AMEKTPOTEXHUKW»: PACUET U aHAJIU3 3JIEKTPUUYECKUX LIeTIeN 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 Ipeo0pa3oBaTesiMU 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 31meKTponpuBOAAY;
« CucreMsl ynpaBieHUs 3JIEKTPOIIPUBOIAMUY;
«ABTOMaTH3UPOBAHHBIH MEKTPOIIPUBO B COBPEMEHHBIX TEXHOJIOTHUAX (B METAJLUTYPTHI»

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

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHUS
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 BeIOpath 351eMEeHTHI 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 Tpy10€MKOCTh TUCHIUIUINHBI COCTaBIsieT 4 3adeTHbIX eauHull 144 akaj. 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. OGmue cBeneHus U KiIaccuUKaIs 6 0.6 CamocrosTenpHOe U3y4YeHNE I1K6, 3
CUJIOBBIX 3JIEKTPOHHBIX YCTPOUCTB. Poib yueOHOI U HAyYHOU JIUTepa-
1 MECTO CHJIOBBIX 3JIEKTPOHHBIX ITpeodpa- TYpBI.
30Bareley B CUCTEMAaX aBTOMaTU3UPO- 2
BAHHOTIO dJeKTponpusoa. ITpunnun neu-
CTBUS M XapAKTEPUCTUKN CHIIOBBIX KIIO-
yen
Hroro no pazneny 2 0.6 Tekymunii KOHTPOJIb yCIie-
Ba€MOCTHU
2. BeimpsimuTenu Ha 1101aX U TUPUCTO- CamocrosrenbHoe u3ydyenue |Texymmii koHTposs ycre-  |T1KG6,
pax yueOHOW 1 HAyYHOU JIMTepa- |BaeMOCTHU 3,Y,B
TYpBI.
2.1 [Ipuntumn padboThl, OCHOBHBIE COOT- 6 1 CamoctosTenpHOe uzydenne |Tekymwit koHTpoib yere-  (TTK6,
HOILIEHUS ¥ BOJHOBBIE AMArPAMMBI OC- 2 y4eOHO 1 Hay4yHOI TUTepa- |BaeMOCTH 3,¥,B
HOBHBIX CX€M BBINpsAMIICHUS (0aHODa3- TYPBI.
HbIE OJTHONIOJIYTIEPHOIHAS] 1 MOCTOBAsI
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CXeMBI; Tpex(a3Has HyJeBasi © MOCTOBAsI
CXeMbI) IpH paboTe Ha aKTUBHYIO
Harpy3Ky
2.2 JIabopatopHas pabora Nel Wccieno- | 6 3 1 CamocrositenpbHOe uzydenne |CocraBnenue otuyera u 3a- ([1K6,
BaHUE 0JIHO(A3HONH MOCTOBOM CXEMBbI BbI- 11 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- 11 y4eOHOI 1 HAyYHOH JHTepa- |UIuTa 3,y,B
BaHUE Tpex(a3HOU HYICBOW CXEMbI BbI- Typsl. [loaroroska k nadopa-
MPSIMIICHUS TOpHOU paboTe
6 3 2 CamocrosrenbHoe nu3yuenue |CocraBienue ortdyera u 3a- |[1K6,
2.4 JIabopatopHas pabora Ne3 Vccneno- 11 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 CamoctositenpbHOe uzydenne |Tekymwmit koHTpob yere-  (I1K6,
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 11 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 yueOHOW 1 Hay4yHOU JUTepa- 3,Y,B
cXeMax BbINPSMIICHUS TYpBI.
4 3 2 CamocrositenpbHOe uzydenue |CocraBnenue otdyera u 3a- ([1K6,
2.8 Jlabopatopnas padora NeS Hccneno- 11 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 ynpaBJsieMbIX BBIIPSIMHUTEIICH.
6 3 2 CamocrosrenbHoe nu3ydenue |CocraBnenue ortdyera u 3a- |I1KG6,
2.10 Jlaboparopnas padota Ne6 Uccneno- 11 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 XapAKTEPUCTUKHU; JTH-
HEHHOE 1 HeJIMHEHHOE 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.
BbI€ XapaKTEPUCTUKU
4 3 2 CamocrosrenpHoe n3yduenne |CocraBnenue ordyera u3a- |I1K6
2.13 Jlaboparopuas padota Ne7 Uccie- - . watdi '
21 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 Yepe3 BEeHTH-
JIM TIPY KOPOTKOM 3aMbIKaHUH Ha CTOPOHE
IIOCTOSIHHOT'O TOKA;
20 26
Hroro no pasneny: 14 |
34!
3. HemmocpencTBeHnHbIe TpeoOpazoBaTenu | 6 3 CamocrosrenpHoe n3ydenne | Tekymmii KoHTpOJb yere-  (T1K6,
9acTOTHI HA TUPUCTOPAX: CXEMbI; TPHH- 2 y4eOHOI 1 Hay4HOM JUTEepa- |BAeMOCTH 3,Y,B

TUII pa60T51; OCHOBHBIC COOTHOIIICHUS,
BOJIHOBBIC IUAI'PAMMBI

TYPBI.
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6 3 3 CamocrostensHoe n3yuenne | CocraBienue otdera u 3a- |I1KG6,
3.1 JIaGopatopunas pabota Ne8 Hccneno- 21 y4eOHOI 1 HAy4HOH nuTepa- |mmMTa 3,¥,B
BaHUE HEMOCPEICTBEHHBIX IIpeoOpa3oBa- Typsl. [loaroroska k nabopa-
TeJe YacTOThI TOpPHOM paboTe
154 2 3 0
TOTO IO pa3jeiy:
pasaely 21
4. ITIpeoOpa3oBaTesin Ha MOJHOCTHIO 6 Texymmii konTposs ycne- |I1K6,
YIIPaBIISIEMBIX CHJIOBBIX KITFOYaX Ba€MOCTH 3,¥,B
6 3 CamocrosrenbHoe u3ydyenue | Tekymuit koHTposs yere-  (I1KG6,
4.1. IlpuHIMO MKUPOTHO-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 AUarpaMMBbl; cCUCTEMa TYpBI.
yIIpaBJICHUS
6 4 3 CamocrosrenbHoe u3ydenue |CocraBienue otdera u 3a- |I1K6
4.3 JlabopaTopnas padora Ne9 Hccneno- - . s ’
21 yueOHOW 1 HAyYHOW 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 1 Hay4HO 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 '
) y4eOHOI 1 HAyYHOU JIUTEepa- |BAEMOCTH 3,Y,B
tive Front End): cxema; npunimn paboTsr, 3 -
OCHOBHBIC COOTHOILICHHUS U JIHarPaMMBI; '
Hroro no pasaeay: 12 4 15
2"
28 47.6
HToro 3a cemect 28 | oo
P 121
28 47.6
HToro mo jucuuILinue: 28 1911

W — 3anATHs TPOBOAATCS B MHTEPAKTUBHBIX (pOopMax




5. O6pa3oBarejbHbIE TEXHOJIOTHH

Jns peanuzanuy MpeIyCMOTPEHHBIX BUOB yueOHOM paboThl B KauyecTBE 00pa30BaTEIbHBIX TEXHOIOTHUI
B IIPpCIIOJaBaH AUCHUITJIMHBI <(CI/IJIOBaH SJICKTPOHUKA» UCTTOJIB3YIOTCA TPAAUIIMOHHBIC TEXHOJIOIUHN.

[lepenaua HEOOXOIUMBIX TEOPETUUECKUX 3HAHUHN U (HOPMUPOBAHNE OCHOBHBIX MPEACTABICHUH O
KypCy MPOUCXOAMT C MCIIOJIb30BAHUEM MYJIbTUMEIUIHOTO 000pyAoBaHus. JICKIIMN MPOXOAAT B TpaIau-
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 HCIOJB3YKOTCA CXEMbl CHUJIOBBIX LIETIEN PA3JIMYHBIX THIOB CXEM
BBITIPSIMIICHUS. U TIpeoOpa3zoBaTeliell 4acTOTHI, CUCTEM HMITYJIbCHO-(A30BOTO YIPABICHHS, aJIr0-
PUTMOB yIpaBJieHUs MpeoOpa3zoBaTesiell 4YacTOThl M AHArpaMMbl HANPSHKEHHH M TOKOB B DJICMEHTAX.
Teopernueckuii Matepuan Ha HPOOJIEMHBIX JIEKIUSAX SIBISCTCS PE3yJbTaTOM YCBOCHHUS IMOJIYYCHHOM
UH(pOpPMaIUKN TOCPEICTBOM ITOCTAHOBKH IPOOJIEMHOr0 BOIIpOCa U MOKMCKa MyTell ero peumeHus mpuMe-
HstoTest MeToabl IT. Ha nekumsx — KOHCYJNbTAIMSIX HU3JI0KEHHE HOBOI'O MaTepHaia COMPOBOXKIACTCS
MOCTAaHOBKOM BOTIPOCOB M AMCKYCCHEH B MOMCKAX OTBETOB HA 3TU BOIIPOCHI.

JlaGopaTopHble 3aHATHS TPEICTABIAIOT COOOM HMCCIIEJOBAHWE CBOWCTB pPAacCMATPUBAEMBIX 3JICK-
TPOHHBIX CXEeM KaK ¢ MOMOIIBIO MepcoHaIbHBIX DBM ¢ HabopoM crienuanu3upoBaHHOTO MPOTrpamMM-
HOTO OOeCTedeHHs ISl UX MOJCTUPOBAHUS, BU3yallM3alliyd U NMPOTPaMMUPOBAHUA, TaK U Jlabopa-
TOPHBIX CTEH/IaX ¢ 000PYJOBaHHEM, 00ECIICUNBAIOIINX X PEATU3aLIUIO.

6. YueOHO-MeTOnMYecKOe oDecniedeHne CaMOCTOATeIbHOM PadoThI CTY/ICHTOB

AynuTopHas caMoCTOsATeNIbHAasi padoTa CTYIAEHTOB Ha Ja0OpaTOPHBIX 3aHATHSX OCYIIECTBIISIETCS
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 caMocTOsTEbHAs Pab0OTa CTYAEHTOB OCYLIECTBIISAETCSA B BUJE MOATOTOBKH 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
yIpaBJIeHUs IPeoO0pa30BaTeNIMU OCTOSIHHOTO U IEPEMEHHOTO TOKA.

KOHTpOHBHLIC BOIIPOCHI IO MPOBCACHUIO CaMOCTOSITEILHOMN pa6OTBI 1o pasaciiamMm

Pazpen 1.
1.BonpT-aMriepHasl XapakTEpUCTHUKA CUIIOBOTO IMOJ1a, OCHOBHBIE XapPAaKTEPUCTHUKHU.
2.BonpT-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 npoucxoauT nepexoHblil MPOLEcC OTKPBITHSI 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 OAHO(DA3HBIX HEYMPABISEMBIX 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. Tpex(asnble yrnpaBiseMble BBIIPIMHUTEIN. XapaKTEPUCTHKH U PEKUMbI pabOTHI IPH pa3-

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



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

6. KomMyTanus Toka B ynpaBJsieMbIX BBIIPSMHUTENSX, €T0 BIMSIHAE Ha BHEITHUE 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 YIIPABISEMbIX BBIIPSIMUTEICH.

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 COCTOUTCSI BEPTHKAIBHBINA MPUHIHI (Pa30CMEIICHHUS YIPABISIONINX UMITYJIECOB?.

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

14. Kakue TpeboBanus u nouemy npeabsapistorcs kK CUDY?

15. Kak ympaBiisieTcst peBepCUBHBIN MpeoOpa3oBaTelb C pa3fAeabHbIM YIPABICHHEM BEHTHUIIb-
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 yrpasisieMbIM BBIIPSIMUTENEM 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 ¥ MoKa3aTelu | 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 MoBbIIEHU KO3(hPULIMeHTa MOITHOCTH TUPUCTOPHBIX BBINPSMUTENEH 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 oqHodaszHoro naBepropa 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 TpeoOpa3oBaTeiell 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 HHBEPTOPOB 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 peKyrnepanuu B mpeodpazoBarese 4acToTsl Ha ocHoBe AUT.
14. Oco0eHHOCTH peanu3aluy MoJIelel mpeodpa3oBaTeeii 4acTOTh B Cpeie

Matlab_Simulink.
Conep:kanue KypcoBoii padoThl

Y4eOHBIM MJIaHOM CHELHMAIBHOCTU MPEAYCMOTPEHO BBIMIOJHEHHE KYpCOBOUM paldOoThI, B KOTOPOi
CTYZICHT pa3pabaThIBaeT PsJl OCHOBHBIX BOIIPOCOB MO CHIOBOM CXeMe TUPUCTOPHOTO Mpeodpa3oBare-
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 TpaHcPopMaTopa, CTIIaKUBAIOLIETO APOCCES.
[TpopabaTrbeIBaroTCss BOMPOCHI BBIOOpPA CHCTEMBI UMMYJIbCHO—(a3zoBoro ympasienus (CUDY), pac-
CUUTBHIBAIOTCS OCHOBHBIE XapaKTEPUCTHKHU MPeoOpazoBaTeis, BHIOMPAIOTCS dJIEMEHTHI 3alllUT, aHAIHU-
3UPYIOTCS aBapUMHBIC PEKUMBI.

Kaxxapiil cTyqeHT nmoiayyaeT MHAUBHAYaIbHOE 33JaHUE Ha BBHITIOJHEHHE KYypCOBOW paloThI,
MO3TOMY Kax1asi pabota OyieT UMeTh CBOM crierupuyeckue ocooeHHocTu. OHAKO KPYT BOIIPOCOB,
MOAJNIeKAIUHN pa3paboTKe, ABISETCS TUIIOBBIM ISl BCeX paboT. ITo:

1. Texuuyeckue JaHHbBIC HATPY3KHU.

2. IIpoexTpoBaHKe TUPUCTOPHOTO MpeoOpa3zoBaTENs.

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 pPa3padOTaHHOTO THUPUCTOPHOTO MpeoOpa3oBareiss M
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(i)OpMI/IpOBaHHOCTI/I KOM-
METSHIINI He TOJBKO Ha YPOBHE BOCTIPOU3BEACHHS U 00BsICHEHUSI HHPOPMAINH, HO ¥ UHTEJUIEKTY-
AJIbHBIC HABBIKW PCIICHUA np06neM " 3aJia4, HaXOXJACHUS YHHUKAJIBHBIX OTBETOB K np06neMaM,
OIICHKU M BBIHECEHHS] KPUTUYECKUX CYKIECHUM;
— Ha OLIEHKY «XOPOLI0» — CTY/ICHT JOJDKEH MTOKa3aTh CPETHUN YPOBEHb CHOPMHUPOBAHHOCTH 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€TBOPHUTEIbLHO» — CTYACHT JOJIKEH MMOKa3aTh MOPOTOBLI ypOBEeHb 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 MOJKCT MMOKAa3aTb HHTCIICKTYAJIbHBIC HABBIKW PCIICHUSA
MIPOCTHIX 3a7au.



7. OueHOYHbIE CPeICTBA /IS POBeAeHHsI IPOMEeKYTOYHON M UTOTOBOM aTTecTaluu

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouHble CpeCTBA

IIK-6 crocoGHOCTHI0 pacCUNTHIBATE PEKUMBI PAOOTHI O0BEKTOB IT

poheCCHOHATBHOMN ACATSIIBHOCTH

3HaTh

3HATh XapaKTePUCTHKH M PEKUMbI pabOThI
OCHOBHBIX JJIEMCHTOB CHJIOBOH AJIEKTpPO-
HHUKH (106, TAPUCTOPHI, TPAH3UCTOPHI) U
CXeM MpeoOpa3oBareeii MOCTOSHHOTO U
MIEPEMEHHOT0 TOKa.

OOwue cBefeHus M KiIacCU(pUKaLMs CHIIOBBIX JIEKTPOHHBIX YCTpoHCTB. Posib u MecTo
CHJIOBBIX AJIGKTPOHHBIX IpeoOpa3oBaresieil B CUCTEMax aBTOMAaTU3MPOBAHHOIO 3JICK-
Tporpusoa. [IpuHIun 1eHCTBUSA U XapaKTEPUCTUKH CUIIOBBIX KIIIOUYEH.

[IpuHnun paboThl, OCHOBHBIE COOTHOIIEHUSI M BOJIHOBBIE JHarpaMMbl 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 pabote Ha nNpoTuBO-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 mpeobpazoBareneil co 3B€HOM I0-
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€MEeHThI CUIIOBOM 3JIEKTPOHUKU
U CHUCTEM YIIpaBIIEHUS 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. BriOpaTh 251eMEHTHI CUIIOBOM CXEMBI ( CUJIOBBIE KITFOYH, TpaHC(HOpPMaTOPHI, IPOC-

CCJIN, KOHACHCATOPHLI, U T. Il.).




CTpyKTypHBIii
AJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CpEeACTBA
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 Bhruuciu- | Matlab_Simulink .

TEJIbHOW TEXHUKH

6) HOpﬂ}IOK MpPpOBECACHUSA l'[pOMe)KyTO‘{HOi/i aTTeCTalluM, IMMOKAa3aTEJIn U KPUTECPHUHA OLICHUBAHUA

[TpomexyTouHas aTTecTauus 1o AMcuuIInHe «CuiioBasi 3JIEKTPOHHUKA) BKIIFOYAET TEOPETUUECKHUE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb
YCBOCHMSI 00YYAIOLUMKCS 3HAHUN, U IPAKTUYECKUE 3aJlaHMs], BBIABIISIIOILME CTENeHb COPMUPOBAHHOCTH YMEHUHN U BJIaJJICHUH, IPOBOIUTCS B hopMe
9K3aMeHa U B (hopMe BBITIOITHEHUS U 3aLIUTHI KypCOBOU pabOTHI.

OK3aMeH 10 JaHHOM JUCIMILIMHE IPOBOAUTCS B YCTHOM (hopMe MO 3K3aMEHAI[MOHHBIM OMJIeTaM, KaXKAblil U3 KOTOPBIX BKJIHOYAET 2 TEOpeTHU-
4ECKHUX BOIIPOCA U OJJHO IPAKTUYECKOE 3a/laHUE.

IToxa3aTeu U KpUTEPUH OLlEHUBAHUS IK3aMeHA:

— Ha OIICHKY «OTJIMYHO» (5 6aJUI0B) — 00y4arOIUIACS IEMOHCTPUPYET BHICOKHI YPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIIUI, BCECTOPOHHEE, CHCTEMa-
THYECKOe M TI1y0OKOoe 3HaHHe Y4eOHOro MaTepuana, CBOOOIHO BBIIOIHIET MPaKTHUECKUE 3aaHusl, CBOOOHO ONEpPUPYeT 3HAHUSMH, YMEHUSIMH, TPU-
MEHSIET X B CUTYalUsX MMOBBIIIEHHOMN CI0KHOCTH.

— Ha OIIEHKY «Xopoo» (4 6amia) — oOyyaromuiicss AeMOHCTPUPYET CPEAHUN ypOBEHb C(OPMUPOBAHHOCTH KOMIIETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUS
OCBOEHBI, HO JIONTYCKAIOTCSI HE3HAUUTEIbHbIE OIIMOKN, HETOYHOCTH, 3aTPYAHEHUSI IPU aHAJIMTUYECKUX ONEepalusiX, IepeHoce 3HAaHUN U YMEHUN Ha HO-
BbIE, HECTAH/IAPTHBIE CUTYaLUH.

— Ha OLEHKY «YAOBJIETBOPUTEIbHO» (3 Oanna) — oOyyarouuiicss JEMOHCTPUPYET OPOTOBBI YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHLIUN: B XOJ€
KOHTPOJIbHBIX MEPOIPHUATUN JTOMYCKAtOTCS OUIMOKH, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWW, YMEHUH, HAaBBIKOB, 00yUYarOIUICS UCTIBITHIBAET
3HAYUTEINIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMU U YMEHUSIMU IIPU UX NEPEHOCE HAa HOBbIE CUTYAllUHU.

— Ha OIICHKY «Hey/10BJIeTBOPUTEJIbHO» (2 Oaiuia) — oOyyaromuiicss 1eMOHCTpUpYeT 3HaHUs He Oonee 20% TeopeTHuecKoro mMarepuana, J0nyCcKaeT
CYLIECTBEHHbIE OLINOKH, HE MOXKET MTOKA3aTh MHTEIUIEKTya IbHble HABBIKU PELICHHS POCTHIX 3a/1a4.

— Ha OLICHKY «HeYyJAO0BJIeTBOPUTENAbHO» (1 6an) — oOyuaromuiicss He MOXET I0Ka3aTh 3HAHHUS Ha YPOBHE BOCIPOU3BEACHUS U O0BSICHEHUS HHPOpMa-
1IMU, HE MOXKET MTOKAa3aTh MHTEJJIEKTyaJIbHbI€ HAaBbIKM PELIECHUS MPOCTHIX 3a]1a4.

KypcoBas paboTa BbINOIHSAETCS O] PYKOBOACTBOM IPENOaBaTelisl, B MPOIECCE €€ HAMMCaHUs 00yJaroliics pa3BUBAeT HABBIKM K HAy4YHOM




palote, 3aKpernisisi 1 OJHOBPEMEHHO PAcCIIMpsisl 3HaHMA, MOJTy4YEeHHbIE IIPpU U3yueHUH Kypca «CuiioBast 31eKTpoHuKay». [Ipyu BBINOIHEHUH KYypCOBOTO
npeKkTa o0yJyaromuics J0JDKeH MOKa3aTh CBOE YMEHHE padoTaTh ¢ HOPMAaTHUBHBIM MAaTE€pPHaIOM M JPYTMMH JIUTEPATYPHBIMU HCTOUYHUKAMH, a TaKXKe
BO3MOKHOCTh CUCTEMAaTU3UPOBATh U aHAJIM3UPOBATh (PAKTUUYECKUI MaTepuall U CaMOCTOATEIbHO TBOPUECKH €0 OCMBICIMBATb.

B mpouiecce HanucaHusi KypcOBOTO MPEKTa 00YYAIONMIUIICS JOIKEH pa3o0paTbes B TEOPETUUECKUX BOMPOCaX M30PAHHOM TEMbI, CAMOCTOSTENLHO MPO-
aHAJIM3UPOBATh [IPAKTUYECKUI MaTepuall, pa3o0paTh U 000CHOBATH MPAKTUUECKUE MPEITIOKEHHUS.

Ioka3zaTesiu 1 KPUTEPUM OLIEHUBAHMS KYPCOBO# padoThI:
— Ha OLEHKY «OTJU4YHO» (5 6ayuioB) — paOoTa BBINOJIHEHA B COOTBETCTBUHU C 33aJaHHEM, OOyYarOIIMKCS MOKa3bIBACT BBICOKUI YpOBEHb 3HAHHH HE
TOJIBKO Ha ypOBHE BOCIPOM3BEICHHS M OOBSCHEHHS MH(OpMAINHU, HO M MHTEUICKTYaJbHbIC HABBIKM PELICHUS MPOOJIeM U 3a]1ad, HaXOXKACHUS YHH-
KaJbHBIX OTBETOB K IPOOJIeMaM, OIIEHKH M BBIHECEHUSI KDUTUYECKUX CY)KICHUH;
— Ha OIICHKY «Xopomio» (4 Oamna) — paboTa BBIOJIHEHA B COOTBETCTBHH C 33JJaHHEM, OOYUYAIOIIMIACS TTOKA3bIBAET 3HAHUS HE TOJIBKO HA YPOBHE BOC-
NPOU3BEACHUS U O0BSICHEHNSI HHPOPMAIMK, HO U MHTEJUICKTYaJIbHbIC HaBBIKH PEIICHUS MTPOOJIEeM U 3a]a4, HAXOXK/ICHNSI YHUKAIBHBIX OTBETOB K ITPO-
OJieMam;
— Ha OLCHKY «yAOBJIETBOPHTEJIBHO» (3 Oana) — paboTa BEIITOJHEHA B COOTBETCTBHH C 3aJJaHUEM, 00yJarOIHiiCs TOKA3bIBaCT 3HAHMSI HA YPOBHE BOC-
MPOU3BEACHNUS M 00BSCHEHUSI HHPOPMALIMHU, HHTEIUICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX 3a/1a4;
— Ha OLICHKY «HeY/I0BJIeTBOPUTEIbHO» (2 Oayuia) — 3alaHHe MPENoJaBaTelisl BBIOJHEHO YaCTHYHO, B MPOIIECCE 3AIUTHI PadOThl 00yJaroUIMiCs 10-
MyCKAEeT CYIIECTBEHHbIC OIMOKH, HE MOXKET MIOKa3aTh HMHTEJUICKTYAIbHBIC HABBIKH PEIICHHUS TOCTABICHHON 3a1a4H.
— Ha OLICHKY «HEYIOBJIeTBOPUTEILHO» (1 Oat) — 3amanue npenogaBartelisi BBIIOJIHEHO YaCTHYHO, O0yJarOIIHIACS HE MOXKET BOCIIPOM3BECTH U 00BSIC-
HUTbH COJIEP)KAHHE, HE MOXKET IMOKA3aTh MHTEIJICKTYaIbHBIC HABBIKM PEUICHUS TOCTABICHHON 3a1a4H.



8. YuedHO-MeTOoAMUYECKOE U HH(POPMALIMOHHOE 00ecTeYyeHUe JUCITHIIIUHBI
a) OcHoBHAas JIMTEpaTypa:

1. Heragaes, B. A. CuiioBas snekTpoHuka : yaueoHoe nocooue / B. A. Heramaes. — Keme-
poBo : Kysa['TY umenu T.®. ['opbauesa, 2020. — 126 c. — ISBN 978-5-00137-161-8. — Texcr :
3JICKTPOHHBIN // JIaHb : aneKkTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/145145 (nara obparuenus: 24.10.2020). — Pexxum mocrtymna: ajis aBTo-
pH3. TIOJIb30BaTENECH.

2. Pozanos 10 K., CunoBast 31ekTpoHuKa [ DIEKTPOHHBINA pecypc]: yueOHHK /ISt BY30B /
I0.K. Po3za-noB, M.B. Paounnkuii, A.A. KBacHriok - M. : U3nareasckuii njom MOU, 2016. - ISBN
978-5-383-01023-5 - Pexum mocryma:
http://www.studentlibrary.ru/book/ISBN9785383010235.html
0) /lomoiHUTEIbHAS:

1. Jlanenko, H. B. BoimpsiMmuTenbHble yCTPOICTBA B CUIIOBOM DJIEKTPOHUKE : yUeOHOE
noco6ue / H. B. Jlanenko. - Mocksa : Bosnorna : Undpa-Umxenepust, 2019. - 168 c. : un., Tadu. -
ISBN 978-5-9729-0382-5. - Tekcr : anekTponHsIit. - URL:
https://znanium.com/catalog/product/1167701(nata oopamierus: 24.10.2020). — Pesxum nocrymna:
IO MOATHCKE.

2. Pozanos FO.K., CipaBoYHUK MO CHUIIOBOM 3JIEKTPOHUKE [ DIEKTPOHHBIN pecypc|
/ Pozanos FO.K. - M. : U3gatensckuii mom MOU, 2019. - ISBN 978-5-383-01251-2 - Pexxum no-
cryna: http://www.studentlibrary.ru/book/ISBN9785383012512.html

B) MeToauueckne yKazaHusi
1.Meroauyeckue ykazaHus JJis CTYICHTOB 10 BBITIOJIHEHUIO J1a0opaTtopHbIX padoT / CocTa-
surenu: JIykun A.H. , bensiit A.B; Marautoropckuii roc. rexuudeckuit yu-1 uM. I'. 1. Hocosa. -
Maruaurtoropck : MI'TY um. I'. U. Hocosa, 2010. - 69 c. : wi., Tabn. - Tekct : HenmocpeACTBCHHBIN.

r) [IporpammHoe obecnieuenne u UHTEepHET-pecypcehl:
IIporpammHoe obecnieuenune

Haumenosanue 110 Ne norosopa Cpox nencTBUs TUIIEH3UU
MS Off_lce 2007 No 135 ot 17.09.2007 06eccpodHo
Professional
MathWorks MatLab
v.2014 Classroom  |K-89-14 ot 08.12.2014 6eccpouHO
License
MathCAD v.15 Edu-
cation University  [1-1662-13 ot 22.11.2013 OeccpouHo
Edition
MS Office Visio
Prof 2013(mst kmac- |[1-1227-18 ot 08.10.2018 11.10.2021
COB)

MS Windows 7 Pro-
fessional(nns kmac- |/1-1227-18 ot 08.10.2018 11.10.2021
COB)
7Zip cB000JIHO pacnpocTpansemoe [10 0ECCPOYHO
FAR Manager cBoOoHO pacupocrpansemoe 110 OCCCPOUHO

IIpodeccnonanbHbie 6a3bl JaHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
| Haspanune kypca | CchllIKa



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

East View Information 000

«BUCY

Services,

WNudopmannonnas cucrema - Enunoe okHO 110-

URL: http://window.edu.ru/
CTyna K HH(MOPMaIMOHHEIM pecypcam

HanuonanpHas UH(OPMAITMOHHO-
aHanuTuueckas cucrema — Poccuiickuii manexc|URL: https://elibrary.ru/project_risc.asp
Hayuynoro nutuposanus (PUHII)

ITouckoBasts cucrema  AxameMus
(Google Scholar)

Google| yrL: https://scholar.google.ru/

DNeKTpoHHBIE pecypcbl Oubmuorekn MITY

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

YHuBepcuTerckass WHPOPMALMOHHAS CUCTEMA

POCCIS https://uisrussia.msu.ru

MexnyHaponHas HaykomeTrpudeckas pedepa-

TUBHAs M TIOJTHOTEKCTOBas 0a3a JaHHBIX Hayd-
HbIX n3ganuil «Web of sciencey

http://webofscience.com

Mexnynaponnas pedeparuBHas U MOJTHOTEK-
CTOBAsl CIIpaBOYHasi 0a3a JIaHHBIX HAYYHBIX M3-

http://scopus.com

9. MaTepuajbHO-TeXHHYECKOE o0ecneyeHne TUCIUIIHHbI
B kauecTBe MAaTCPUAIIbHO-TEXHUYCCKOI'O oOecrieueHus JUCHHUTIIMHBI UCTIOJIB3YHOTCH:

Tun n Ha3BaHUE ayUTOPUH

OcHarleHue ayaJuTopuu

Y4eOHble ayAUTOpUHU Ui IIPOBEIe-
HUS 3aHATUN JIEKIIHOHHOIO THUIIA

MyJIbTUMEAUMHBIE CPEACTBA XPAHEHHUSI, IIEPE-
Jlauu ¥ TPEeCTaBICHU HHPOPMALIUU

VYuebHas ayIuTopus Ui IpoBeie-
HUs 1a00paTOPHBIX 3aHATHI: J1a0o-
paTopusl aBTOMaTU3UPOBAHHOIO
ANEKTPONPUBOIA TIOCTOSHHOTO U I1e-
PEMEHHOTO TOKA

kommnbroTeps! Syntex mod-1+ LCD LG TFT19;
nabopatopHblii cren Nel;
naGopaTopHsbIif cten s Ne2;
crenn IIDII-TTY «MccnenoBanue 31eKTponpu-
BOJIOB ITIOCTOSIHHOTO TOKa»

VYuyebHas ay1uTopus Ui IpoBeie-
HUs 1a00paTOPHBIX 3aHATHI: J1a00-
paTopHs CXEMOTEXHUKU U MUKPO-
IIPOLIECCOPHBIX CPENICTB

MakeT «/HIyKIIMOHHBIN aCUHXPOHHBIN DJIEK-
TPOIIPUBOI;

cTeH1 yueOHo-naboparopHslil «lccnenoBanue
CUHXPOHHOTI'O JIBUTATENS»

Y4eOHble ayAUTOPUN IS TPYIIIO-
BBIX U MH/IUBUIYAIbHBIX KOHCYJIbTA-
LM, TEKYIIETO KOHTPOJIA U IIPOMeE-
KYTOUYHOM aTTECTalUHN

Jlocka, MyJIbTUMETUMHBIN TPOEKTOP, IKPaH

YuebOusie AyIAUTOPUHU OJIA BBIIIOJIHEC-
HUS KypCOBOU pabOThI, TOMEIICHHS
JUTSI CAMOCTOSITEITLHOM pabOThI 00Y-
YaroIIMXCs

[Tepconanbubie komnbroTepsl ¢ [10 u3 . 8(1),
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEK-
TPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA




