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1. llesau ocBOeHUS AUCHUILINHbI

Lenpro ocBoeHusa aucHUILIMHBI «OOBEKTHO-OPHEHTUPOBAHHOE NPOrPAMMHUPOBAHHE
ANEKTPUYECKUX M DJIEKTPOHHBIX  CHUCTEM»  SBISIETCS.  M3YYEHHE  METO/IOB
IPOrpaMMHUPOBAHUS U MaTEMaTHYECKOTO MOJICTUPOBAHMUS KOMIIOHEHTOB
AJIEKTPOTEXHUYECKMX KOMIUJIEKCOB M CHCTEM C IOMOIIBIO COBPEMEHHBIX MPOTPaMMHBIX
OPOAYKTOB, MPUMEHSIEMBIMU B IPOLECCE Pa3padOTKUM U MOJECPHHU3ALUU AIIEKTPOHHBIX
U3JEJIUN AJIEKTPOTEXHUUECKUX KOMIUIEKCOB Ha BCEX CTAJMAX pacdera, KOHCTPYHPOBAHMS
Y MIOJTOTOBKH K IIPOU3BOJICTBY.

2. MecTo TMCUMILIMHBI B CTPYKTYpe NporpamMmsl akajiaBpuara.

JlucuunirHa OTHOCHUTCS K 4YacTH, (GOPMHUPYEMOMl ydaCTHHUKaMHU 0Opa30BaTENIbHBIX
OTHOLIEHUH 0a30BOro IHMKIa OCHOBHOM 0O0pa3oBaTEIbHOM MpPOrpamMMbl MOATOTOBKHU
OakanaBpoB 1o HampasiaeHuto 13.03.02 «DneKkTpo3HepreTuka u AMEKTPOTEXHUKAY.

Huciumiraa «OOBbEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHUPOBAHKUE AJIEKTPUUECKUX H
ANIEKTPOHHBIX CHUCTEM)» B3aHMOCBS3aHA JIOTUYECKH M COJIEP>KATEIbHO-METOJAMYECKH CO
CJIEYIOIMMU JUCHUIUTMHAMU U npakTukamu OOIT:

Hucuumnnuza ~ O6asupyeTcss Ha  CIEOYIOIIMX  JUCHMIUIMHAX:  «Dusukay,
«Marematuka», «TeopeTrudyeckas  OCHOBBI  JJEKTPOTEXHHUKH»,  «JIEKTPOHUKA»,
«IIporpammupyemble JIOTHYECKUE MHTErpajbHble cXeMbl», «[IporpammHoe obecrnieueHue
11 Tpo(hecCHOHANIbHOM eATENbHOCTH B SHEPTeTUUECKOW OTPACIIN».

3. [lepeyeHb MUIAHUPYEMBIX Pe3yabTATOB 00y4YeHUS MO JUCHUILIMHE (MOIYJIIO0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMM OCBOCHHS 00Pa30BaTeIbHOIMI
NMPOrpaMMBbl.

B pesynbrare 0CBOEHUSI NUCIMILIMHBI Y 00yYarOMuXcs (GOPMUPYIOTCS CIETYIOIIHE
KOMITETCHIIMH U JOJDKHBI OBITh JOCTUTHYTHI CIEIYIONINE Pe3yabTaThl 00YUYEHUST KaK dTall
(hopMUpOBaHUS COOTBETCTBYIOIIUX KOMIIETEHIIUN:

B pesyabrare ocBoeHMs

Kon o0pa3oBaTebHOI IlepeuyeHs NJIaHUPYEMBIX pe3yJbTATOB 00y4eHHs MO
KOMIETeHIIU U NpOrpaMmsbl o0y4aruuiics AUCHUILIIHHE
A0JIKeH 001a1aTh
[1K-1 CIIOCOOHOCTBIO 3HaThb: 0COOEHHOCTH TEOPUHU U METO/IbI

MJIAHUPOBATh U CTABUTH
3a7a4 UCCIIEIOBaHUS,
BBIOMPATH METOJIBI
AKCIEPUMEHTAIBHON
paboThI,
WHTEPIPETUPOBATH U
MPEACTABIAThH
pe3yabTaThl HAYYHBIX
HCCIIEIOBAHUI

POrpaMMHUPOBAHUS U MATEMAaTHYECKOTO
MOJICIIUPOBAHUS 3JIEMEHTOB, KOMITOHEHTOB U
CHCTEM 3JICKTPUUYECKOT0 U AIEKTPOHHOTO
o0opynoBaHusi aBTOMOOMIIEH U TPAKTOPOB, a
TaKXe yCJIOBHS, IIPU KOTOPBIX 3T MOJETH
MOTYT OBLITH HCIIOJIb30BaHbI B IMMPUITOKCHUAX.
yMeThb: [10JIy4aTh PelIeHHUs] HHKEHEPHBIX 3a7a4
IIPY MCCIEAOBAHUAX PEKUMOB PaOOTHI U
YCJ'IOBI/II\/'I OKCILTyaTaluu 3JICMCHTOB,
KOMITOHEHTOB H CHCTEM JICKTPUYECKOTO U
3JIEKTPOHHOTO 00OPYAOBaHUS.

BJIa/1eTh: HaBBIKAMH IPHMCHEHHS




TEOPETHYCCKUX 3HAHUI NIPU PEIICHUH
MPAaKTHYECKUX 33124 IPOCKTHPOBAHHMS
3HeKTp0MeX3HI/I'-IeCKI/IX nu BHCKTPOHHBIX y3JIOB nu
KOMITOHEHTOB CHCTEM U JIEMOHCTPUPOBATH
CIIOCOOHOCTE ¥ TOTOBHOCTD K HUM.

4. CTPYKTYpa U cojiep:KaHue TUCHHIINHBI.

OO6mast TPyJI0E€MKOCTh JIUCIMIUIMHBI COCTaBISAE€T / 3a4€THBIX CIUHMI], T.e. 252
aKaJieMu4ecKkux Jaca (13 Hux 126 gacoB — camocTosTeNIbHas paboTa CTYJIEHTOB).

CeabMmoii cemecTp: 36 yacoB — JIEKIIUH, 36 4acOB — MpaKTUYECKHUE 3aHATH, (hopma
KOHTPOJIS - 3a4eT.

Bocbmoii cemectp: 18 yacoB — nekuuu, 36 4acoB — NpakTUYECKUE 3aHATH, (popma
KOHTPOJIS — DK3aMEH.

CtpykTypa ®  COJAEpXaHWE JIUCHUIUIUHBI  «MOJEIMpOBaHUE  DIIEMECHTOB

ANEKTPOIHEPTETUUECKUX CUCTEM» MO CPOKaM U BHJIaM pabOThl OTpakeHsl B [Ipunoxenun
1.

Copep:xaHue pa3aesoB TUCHUILIHHBI.

Pazgea 1. Bb16op 3/1eKTPO-pagMOKOMIIOHEHTHOM 0a3blI ISl IPOEKTHUPOBAHUS
MOy IeH.

[TonsiTHe SMEKTPO-PaAMOKOMIIOHEHTHON 0a3bl. Bumbl 351€KTpO-pagroKOMIIOHEHTOB.
JloctonHcTBa 1 00J1aCTh TPUMEHEHUST BEIOpAHHOM 0a3bl.
PesucTopsl mocrossHHbIE. Pe3uctopsl nepemennsie. KongeHcaTOphl NOCTOSHHON €MKOCTH.
WNurterpanbubie  MUKpocxeMbl. Oneparonsble  ycunutenu. Jlormueckue (uudpoBbie)
MHTETPAJIbHBIE MUKPOCXEMBI. DJIEKTPUUECKNE COEAUHUTENN. TPaH3UCTOPHI U AUOIBI.

Pa3znen 2. Pa3padoTka 3J1eKTPUYECKOi CXeMbl M CXeMOTEXHHUYECKOoe MO/IeJIMPOBAHUeE.

CXeMOTEeXHHYECKOE  MPOECKTUPOBAHME W MOJECIUPOBAHUE  DIIEKTPUUYECKHX
xapakrepuctuk y3ia POC. KoHCTpyKTOpPCKOE TPOEKTUPOBAHUE MEYATHOM IUIAThI. BhIMyCck
KOMIUIEKTa KOHCTPYKTOPCKUX AOKyMeHToB. Ueprex nmedatHnoi miatel mo ['OCT 2.417-78,
I'OCT 2.109-73. COopouHbIii uepTek MOAYJs mepBoro ypoBHs. Co3laHne TPEeXMEPHBIX
o6pazoB npoekTa. DxcropT oopazop AutoCAD.Mmmopt B 3D Studio MAX.

Pa3znea 3. Koncrpykropckoe npoekrupoBanue y3,10B PIC Ha nmeyaTHbIX ILIaTax.

I'paduueckuit pemaktop. Co3gaHue KOHCTPYKTHBA IMedaTHOM TwiaThl. Co3maHue
KoHCTpYKTUBHOTO 00pa3za DPK. Co3nanne OMOIMOTEKN KOHTAKTHBIX TIJIOMIA 0K,
OO0paboTKa cXeMbl IEKTPUUECKONW MPUHIMIHAIBHON. YTAKOBKAa MPOEKTa - MporpaMma-
ytunuta. Pazmemnienue DPK Ha mosie neuatHol 1aTel - rpaduueckuid pegaktop. Pydnoe
pa3MenieHne KOMIOHEHTOB.
ABTOMAaTHYECKOE PAa3MEIIEHNE KOMIIOHEHTOB. ABTOMAaTUYECKAsl TPACCUPOBKA IE€YATHOTO
MOHTaka — Mporpamma. PeraktupoBaHue mapaMmeTpoB CTPATETMU TPACCUPOBKHU. 3aITyCK
TPacCUpPOBKU. PenakThpoBaHUE TOIOJOIMM II€YaTHOTO MOHTAXKa IIOCJE BBIIOJHEHUSA
TPAaCCUPOBKH. YCTaHOBKA TMO3WIMOHHBIX o0Oo3HadeHuit OPK wa mewaTHO# miaTe.
[TonkmroueHne KOHTAKTHBIX IUIONIAAOK. PenakTupoBaHWE TOMOJIOTMH  II€YATHOTO
MOHTaxa. [[oJMronsl MeTaJuIM3aun.
IIpoBepka pe3ynbTaToOB TPACCUPOBKH.



Paszpnen 4. Koncrpykropckoe npoektupoBanme siueek u 0.10koB PIC B CAIIP
AutoCAD.

O6mue xapaxktepuctuku uHTerpupoBaHHod CAIIP nedatnbix mnat. ['paduueckuit
penaktop. Opranuszanusa peaaktopa. Co3naHue CHUMBOJIBHOTO 3jeMeHTa. bubnuorexu
CUMBOJIBHBIX AJIEMEHTOB. CO3aHNE CXEMBI AIEKTPUUYECKON MPUHIIUITUATIBHOM.

Cucrema cxeMOTEXHUYECKOTo MojenupoBaHusi PSpice.O01mast xapakTepucTHKa CUCTEMBI.
3ajaHue Ha MOJEIMPOBaHUE Lenu. JJMpeKTUBBI yIipaBiaeHus: MoaenupoBanueM. [lopsimok
paboThI ¢ makeTom PSpice .

MopenupoBanue 0a30BbIX Lened aHaloroBbiX y31oB POC. MCTOYHMKHM HanpsHKeHUS U
Toka. MozaenupoBaHue nacCUBHbIX Lenei. Anepuoanyeckue RC- n RL-nenu.
KonebatenbHbie KOHTYpBI. DneKTpuueckue GuabTpbl. MonenupoBaHue aKTUBHBIX IICTICH.
BonpT-amnepHble XapaKTEPUCTUKU OUIIOJIIPHOTO TPAH3UCTOPA. Y CUIIUTENbHBIA Kackajl Ha
OUMOJISIPHBIX TPAH3UCTOPAX. AKTUBHBIC (PUIBTPHI HA OCHOBE ONEPAIIMOHHOTO YCUIIUTEIIS.
['eneparopsl He3aTyXaroImUX KoJieOaHUM. Y3Ibl HEJIMHEHHOro MpeoOpa30BaHUs CUTHAIA.
Hcnonb3oBanne rpaduueckux penakTOPOB MPUHIUIUAIBHBIX CXEM IS MOATOTOBKU
3agaHuil Ha MogenupoBanue. Konsepcus cxemsl, coznanHoid B PCAD B onrcanue 3agauu
PSpice. Penaktop cxem. OCOOEHHOCTH ONMUCAHUS 3JEKTPOPAJAUOKOMIIOHEHTOB B MaKETe
PSpice. ITaccuBnupie komroHeHTsl R, L, C. MHIyKTUBHO-CBSI3aHHBIC IIEMIH. 3aBUCHMBIC
WMCTOYHMKU HANpsDKEHUs M Toka. BxioueHue OMOIMOTEK MOJENe OTEeYeCTBEHHBIX
AIEKTPOPAAMOKOMIIOHEHTOB B COCTaB TakeToB PSpice. bubmuorekn wmopenei.
CumBonbpHbIe  OuOMUMoTeku. MogenupoBanue  BIUSIHUSL — pa30poca  MapameTpoB
KOMITOHEHTOB Ha XapakTepUCTUKU Lened. CTaTUCTUYECKUM aHaiau3 METOoJA0M MoHTe-
Kapno. Ananus Hauxymumero ciydas.

Pasznes S. O0men oopaszamu npoexra mexay CAIIP B ckBO3HOM NPOEKTHPOBAHNH
moay.Jeit PIC.

OcHoBubie cBoiicTBa CAIIP AutoCAD. VYcranoBka u 3anmyck AutoCAD .YcraHoBka
KoH(urypamnuu. YcraHoBKa CUCTeMbl equHUI] n3Mepenus. Cucrema koopauHar. JIMMuThI
pucynka. Cnou rpadudeckoro penakropa AutoCAD, Tumbl THHUNA.
VYka3anue KOMaH/I. Koppekuuns paspemaronen CIIOCOOHOCTH MOHUTOpA.
BcnomorarenbHbie cpeicTBa yepueHus. 3axBaT 00bekToB. Hauano pa3paboTku mpoekTa.
I'padmueckne npumutuBel. Touka. BreryepumBanue oTpe3koB JuHUNA. beckoHeuHas
npsiMast ¥ Jiyd. [IpsMOYroJIbHUKM W MHOTOYTOJbHUKH. MHOTOYTOJBHBIE 3aKpallieHHbIE
obnactu. OxpyxkHoctu. Konnentpuueckue konbia. Yepuenue ayr. [lomununus.
[Tonoca u mynerunuHudg. Dmaunc. PepaktupoBanue rpapuyeckux oObekToB. CTHpaHue
00bekTOB. IlepeMerienrie o0BekTOB. Bpamienue o06bexkToB. KommpoBaHue OOBEKTOB.
3epKkajibHOE OTpakeHHue 00BEKTOB. MaciTabupoBaHue 00beKTOB. PacTskeHne 2J1eMEHTOB
yepTexa. [lonobue rpaduueckux o0bekToB. YacTUUHOE CTHpPaHUE DJIEMEHTOB YepTeKa.
VY nmaenne rpadpuueckux npuMutuBoB. OTcedyeHue rpaduueckux oOBEKTOB. JleneHue u
pasMeTka rpaduueckux MpuMUTUBOB. COMpsiKEHUE JIMHUA KOHTYA.
Cusartue ¢acok. PegaktupoBanue noaminHuil. PegaktupoBanue My abTHIMHUN. ByneBckue
onepanuu ¢ ¢urypamu. OTMEHa pe3yIbTaTOB CAEIAHHOTO. BhIMOMHEHNE JABYXMEPHBIX
MaIIMHOCTPOUTENbHBIX YepTexkel. CThIKOBKA M COIPSIKEHHE JJIEMEHTOB KOHTYpa.
TpuxoBka pa3pe3oB u ceueHuil. [IpocrtanoBka pasmepoB Ha ueprexxke. OOO3HaUEHHE
JIOTTYCKOB (POPMBI M PACITIOJIOKEHUS TOBEPXHOCTEH. TEeKCT Ha mojie yepTexa.
CocraBHble 00BEKTHI M pabora ¢ Onokamu. Co3ganue OsokoB. BxitoueHue Oyioka B
yeprexk. BximioueHue uyepTexka B KadecTBe Osioka. BcraBka MaccuBa  GJIOKOB.



PenaktupoBaHue CBOWCTB 3JIEMEHTOB dYepTexka. VI3MeHeHHMEe CBOMCTB OOBEKTOB.
OcoOeHHOCTH yTNpaBiI€HUs CBOWCTBAMU OOBEKTOB pa3HbIX KiaccoB. OObennHEHUE
00BEKTOB B rpymiy. PenakrupoBanue Tekcra.

KoHcTpynpoBanue TpexmMepHbIX OOBEKTOB. YIIpaBI€HUE BUJAMHU TPEXMEPHBIX OOBEKTOB.
I'eHepanyst TpEXMEPHBIX «IIPOBOJIOYHBIX Mojeneln». MonaenupoBaHue —CIUIOIIHBIX
TpeXMepHbIX Tel. PenakTupoBannue o0pa3oB TPEXMEPHBIX CIUIOMIHBIX TEJ.

N300paxeHne TpeXMEpHBIX OOBEKTOB «B MaTepuaie». 3aTEHEHUE IPaHel TPEXMEPHBIX
00bekToB. [lepcniektuBHas npoekuust B AutoCAD. Ilonb3oBarenbckas cucteMa
KoopauHat. BeiBon yeprexeit Ha Oymary. [IpocTpancTBo Moenu U MPOCTPAHCTBO JIUCTA.
Pacnieuarka ueprexa.

5. O6pa3oBare/ibHbIC TEXHOJOTUH 10 IUCHUIIHHE

Metoauka npenojiaBaHusl U peaau3aius KOMIETEHTHOCTHOTO MOAX0/a B Ipoliecce
oOy4eHHs Mpe/IoIaraeT UCIOJIb30BaHUE B Mpoliecce 00yUeHHUS:
— TPAIUIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHN (JeKuuu, J1abopaTopHbIe PabOThHI
PENPOYKTHBHOTO THIIA, OJTAHKOBOE TECTUPOBAHUE);
— UHHOBAIMOHHBIX ~ 00pa30BaTENbHBIX  TEXHOJOTMM  (JIGKIMH C  IpUMEHEHHEM
MYJIbTUMEIUMHBIX TEXHOJIOTHM, TECTOBBIX WHTEPAKTUBHBIX 3aJaHHUM) C TIOMOIIBIO
CTallHOHAPHO YCTAHOBJIEHHON MYJIbTUMEIUUHONU CUCTEMBI.

6. OueHoOYHBIE CPeACTBA /sl TEKYIIEr0 KOHTPOJIS YCIIeBaeMOCTH,
NMPOMEKYTOUYHOM ATTECTALMH M0 UTOTAM OCBOECHUS TUCUUIIJIMHBI M y4e0HO-
MeTOoAuYeCcKoe o0ecreyeHue CaMOCTOSITe/IbHOU PadoThI

B nponecce oOydeHHs UCHOJIb3YIOTCSI OLIEHOYHBIE CPEICTBAa TEKYLIErO KOHTPOJIS
YCIIEBAEMOCTH M TMPOMEKYTOUYHBIX TeCcTUpoBaHUM. OILIEHOUHBIE CPEACTBA TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTHU BBITIOJTHEHbI B BHUJEC HMHTEPAKTUBHBIX MPE3CHTAIIMN B KOHIIE
Kaxaou sekuuu. [I[poMexyTouHble TECTUPOBAHUS MPOBOISATCS MO 3aBEPIICHHUIO KaXI0TO
pazziena AUCUUIUIMHBI U PEANIM3YIOTCSI B BHJI€ KOHTPOJIBHBIX 3aJaHUl M PacdyeTHO-
rpadguueckux pador.

6.1 ®oHa OLIEHOYHBIX CPEACTB JISl POBEIeHUS MPOMEKYTOYHOH aTTecTAlluN
o0y4yaromuxcsi Mo JMCUMILIHHE (MOIYJIIO).

6.1.1. IlepeyeHb KOMIIETEHUMH C yKa3aHMEM JITanoOB UX (POPMHUPOBAHUA B
npouecce 0CBOeHHs 00pa3oBaTe/JbHOM NPOrPaMMBblI.

B pesynpraTe OCBOCHHMS JIUCHMIUIMHBI  (MOAYJsl)  (opMHpYIOTCS — Cleayrolue
KOMITCTCHIINH:

Kon B pe3yabTare ocBoeHUs1 00pa30BaTeJIbHON MPOrpaMMbl 00y4alouIuiics
KOMIETEeHI[UH JA0JIKeH 00J1a1aTh
IK-1 CnocoOHOCThIO yUaCTBOBATH B MPOEKTHPOBAHUNA OOBEKTOB
poeCCUOHATLHOM 1eATEbHOCTH

B mpouecce OCBOCHUA 06p330BaTeHBHOﬁ ImporpaMmsbl JaHHBIC KOMIICTCHIOHNH, B TOM
YUCJI€ HUX OTACIBHBIC KOMIIOHCHTHI, q)OpMI/IPYIOTC}I IMO3TAITHO B XOA€ OCBOCHUA



00y4aroIUMUCS AUCUUIINH (MOAYJEH), TPAKTHUK B COOTBETCTBUU C YUEOHBIM IUIAHOM H
KaJeHIapHbIM Ipa)ukoM yuyeOHOro Impolecca.

6.1.2. Onucanue nokaszarejeil 1 KpUTepueB OLEHUBAHUS KOMIIETEHIIH,
(opMuUpyeMBIX 110 HTOTaM OCBOEHMSI TUCIUILIMHBI (MOAYJIs1), ONMCAHME IKAJ

OICHUBAaHMHA.

[Toka3zarenem OLCHUBAHUL KOMHGTCHHI/Iﬁ Ha pa3jIMYHbIX JTallaX HUX (bOpMI/IpOBaHI/DI
ABIICTCA JOCTHIKCHHC 06y‘-IaI-OHII/IMI/ICSI IUIAHUPYCMBIX PC3YJIbTATOB O6yII€HI/IH I10

MUACIHUIUINHE.

IIK-1 CnocobeH yyacTBOBaTh B IPOSKTUPOBAHUU O0BEKTOB MPO(PECCHOHATBHOM eI TeIbHOCTH

Kpurepun oneHuBanusi

IToxka3arenn
2 3 4 5
3HATh: OO6yuaronuiics OO6yuarouuiics OOyuarommiics OO6yuaromuiics
METO/IbI JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPUpPYE
UCIOJIb30BaH | MOJIHOE HEMOJIHOE COOTBETCTBUE | YACTHUYHOE T MOJHOE
us OTCYTCTBHE WUJIU CJIEIYIOIINX 3HAHUM: COOTBETCTBHUE COOTBETCTBUE
UHPOPMALIMO | HEAOCTATOUHOE METO/bI UCIIOJIb30BaHMsl | CIEIYIOLIUX 3HAHUM: | CIelyromux
HHBIX COOTBETCTBHUE MH(OPMaLMOHHBIX METO/IbI 3HAHMM:
TEXHOJIOTUH, | CIenyromux TEXHOJIOTUH, B TOM UCIIOJIb30BaHUS METO/1bI
B TOM YHMCJI€ | 3HAHUM: METOJbl | YHCJIE COBPEMEHHBIE MH(}OPMaLMOHHBIX UCIIOJIb30BaHU
COBPEMEHHBIE | UCIIOJIb30BAHUS CPEJICTBA KOMIIBIOTEPHOM | TEXHOJIOTUM, B TOM | 5
CpeacTBa nH(pOpMaMOHHBI | TpadUKU B CBOEH YHCJIe COBPEMEHHbIE | MH(OpMaAIMOH
KOMITBIOTEPHO | X TEXHOJIOTUH, B | IPEAMETHOM 00JIaCTH. CpeacTBa HBIX
i rpaduku B | TOM 4HcCIe Jomyckatores KOMITBIOTEPHOU TEXHOJIOTHH, B
CBOEH COBPEMEHHBIE 3HAYMUTENbHbIE OIUOKH, | rpaduku B cBOEH TOM YHCJIE
IpeIMETHOW | cpeicTBa MIPOSIBIISIETCS IIpeIMETHOM COBPEMEHHBIE
o0mnactu KOMIIBIOTEPHOU HEZ0CTaTOYHOCTh o0nactu, HO CpeIcTBa
rpaduKu B CBOEH | 3HAHUH, MO Py JIOIIYCKAKOTCS KOMIIBIOTEPHO
IIPEeIMETHON MOKa3aTeNen, HE3HAYUTEIIbHBIE it rpaduku B
oOiactu oOyyJarouics OIIINOKH, CBOEH
UCIIBITBIBAET HETOYHOCTH, IIPEIMETHOU
3HAYUTEINIbHbIE 3aTpyJHEHUS NpU o0nactu,
3aTpyIHEHUs MIPH aHAJIMTUYECKUX CBOOOJTHO
OTepUpPOBaHUU orepanusx. orepupyeT
3HAHUSMH [IPU UX nproOpeTeHHBI
MepPEeHOCe HAa HOBBIE MU 3HaHUSMHU.
CUTYallUH.
yMeThb: Oo6yuaromnuiics OO6yuatrouuiics OOyuaronmiics OO6yuatonuiics
pa3pabatTbIBaT | HE yMEET WM B JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHpPYE
b METObI HEJ0CTaTOYHOU HEIOJIHOE COOTBETCTBUE | YaCTUYHOE T TIOJIHOE
UCIIOJIb30BAaH | CTETIEHU YMEET CIIEIYIOINX YMEHUM: COOTBETCTBHUE COOTBETCTBUE
ust pa3pabaTbIBaTh pa3pabaThIBaTh METOABI | CIEIYIOIIUX CJIEIYIOIINX
uH(pOpMaIIo | METOMIBI HUCIIOJIB30BaHUI YMEHHI: YMEHHII:
HHBIX HCII0JIb30BAHUS UH(POPMALMOHHBIX paspabarbIBaTh pa3pabaTbIBaTh
TEXHOJIOTUH, | MH()OPMALMOHHBI | TEXHOJOTH, B TOM METOAbI METO/IbI
B TOM YHMCJI€ | X TEXHOJOIHI, B | YHCJIE COBPEMEHHBIE HCIIOJIb30BaHUs UCIIOJIb30BaHU
COBPEMEHHBIE | TOM YHCIIe CpEeACTBa KOMIBIOTEPHOHN | MH()OPMAIIMOHHBIX b
CpeacTBa COBPEMEHHBIE rpaduKu B cBOEH TEXHOJIOTUH, B TOM | HH(OpMAIOH
KOMITBIOTEPHO | CpPEJICTBA IpeIMETHOM o0acTu. YHCJIE COBPEMEHHBIE | HBIX




i rpaguku B | KOMIIBIOTEPHOM Jomyckatores cpeacTaa TEXHOJIOTUi1, B
cBOEH rpaduky B CBOEH | 3HAYUTENIbHbIE OMIMOKH, | KOMIIBIOTEPHOMN TOM YHCJIE
IIPEAMETHOM | IPEAMETHOMU [POABIIACTCS rpaduKu B CBOCH COBpPEMEHHBIC
obnactu obnactu HEJOCTATOYHOCTh IPEAMETHOU cpencTaa
YMEHMH, 110 psALy o0macTH. KOMIIBIOTEPHO
roKa3areliei, YMeHus: OCBOCHBI, i rpaduku B
oOyuaromuiics HO JIOITYCKAarOTCs cBOeH
UCIIBITHIBAET HE3HAYUTEJIbHbIE IpEeMETHOU
3HAYUTEILHBIE OIINOKH, obnacru.
3aTpyIHEHUS IPU HETOYHOCTH, OO6yyaromuiics
OIepUpPOBAaHUU 3aTpyJHEHUS NpU CBOOOTHO
YMEHUSIMHU IIPU UX AHAITMTUYECKUX OnepUpyeT
IIEPEHOCE HAa HOBBIE onepanusx, PHOOPETEHHBI
CUTYaLHH. MIEPEHOCE YMEHUN HAa | MU YMEHUSIMH,
HOBEIE, MPUMEHSIET UX
HECTaHJapTHbIE B CUTYyaIUsAX
CUTYaLlUH. MOBBIIICHHON
CJIO’)KHOCTH.
BJIANETD: Obyuarommiics OO6yuaromumiics Bnageer | OOydaromuiics OO6yyaromuiics
METOJIaMu HE BJIaJIeeT WU B | METOJaMH YaCTUYHO BJIAJIEET B [IOJIHOM
UCIIOJIB30BAaH | HEIOCTATOYHOM HCII0JIb30BaHUS METOAaMH o0Bneme
usi CTENEHHU BlafceT | MHPOPMALMOHHBIX HCIIOJIb30BaHUs BJIa/I€ET
uH(bOpMaIIMO | METOAAMHU TEXHOJIOTHH, B TOM MH(OPMAaLIMOHHBIX METO/IAMH
HHBIX HCII0JIb30BAHUS YlCJie COBPEMEHHbBIE TEXHOJIOTUI, B TOM | UCIIOJIb30BaHU
TEXHOJOTHH, | MH(OPMALMOHHBI | CPEACTBA KOMIBIOTEPHOH | UMCJIE COBPEMEHHBIE | 5
B TOM YHCII€ | X TEXHOJOIHi, B | TpaduKu B cBOEil CpeacTBa UH(pOpPMaIMOH
COBPEMEHHBIE | TOM YHCIIE MpeIMEeTHOMH 001acTH, KOMITbIOTEPHOU HBIX
cpencTBa COBPEMEHHBIE JIOITYCKAKOTCS rpaduku B cBOE TEXHOJIOTH1, B
KOMIIBIOTEPHO | CpeACTBa 3HAYUTENbHbIE OMIUOKH, | TIPEIMETHOU TOM YHCIIE
i rpadukyi B | KOMIIBIOTEPHOM MPOSIBIISIETCS 00JacTH, HaBbIKU COBPEMEHHBIE
cBOeH rpaduKu B CBOEH | HEAOCTATOUHOCTh OCBOEHBI, HO CpelcTBa
IpEeIMETHOW | MpeIMETHON BJIQ/ICHUS HABbIKAMU 10 | IOIYCKArOTCS KOMIIBIOTEPHO
o0mnactu obnacTu psny MmoKaszaTenei, HE3HAUYUTEJIbHbIE il rpaduky B
OOyuaromuiics OIIINOKH, CBOEH
UCIIBITHIBAET HETOYHOCTH, IPEIMETHOU
3HAYUTEINIbHbIE 3aTpyJHEHUS NpU o0nactu,
3aTpyAHEHUS TIPU AHATUTUYECKUX CBOOOTHO
MIPUMEHEHUN HAaBBIKOB B | OTIEpAIIHSIX, MIPUMEHSET
HOBBIX CUTYyaIUsX. MEePEeHOCEe YMEHUN Ha | MOJTYyYEHHBIE
HOBEIE, HaBBIKH B
HECTaHJapTHBIE CUTYaIUAX
CUTYallUH. TTOBBITIICHHOM
CJIOKHOCTH.

[ITkaybl OLIEHUBAHUA PE3YJIBTATOB IPOMEKYTOYHOM aTTECTAMU U UX OITUCAHUE:

dopMa NPOMEKYTOYHOM aTTeCTALUM: 3a4eT.

[Ipomexyrounas arrectanus oOyuaromuxcs B (opMe 3auéra MPOBOAMUTCA IO
pe3ysbTaTaM BBITIOJHEHUSI BCEX BHUJIOB y4eOHOM paboThI, MPEeIyCMOTPEHHBIX Y4EOHBIM
IJJAHOM MO JAaHHOM JUCLMIUIMHE, IIPU OTOM YUYHTHIBAKOTCA PE3YIbTAaThl TEKYIIETO
KOHTPOJII yCIIEBAEMOCTH B TeuyeHue cemecTpa. OueHka CTeneHu AOCTHKEHUs



O6y‘-IaIOI]_[I/IMI/IC$I IJIaHUPYCMbBIX PC3YJIbTATOB 06y‘-IeHI/I$I o JUCHHUIINIMHE IIPOBOAUTCA
IMpCrogaBaTcjicM, BCAYIIUM 3aHATHUA 110 JUCHUIIIIMHEC MCTOJ0M BKCHepTHOﬁ OLICHKH. IIo
HToram HpOMe)KYTO‘IHOI‘/’I aTTeCTallvuy 110 ANCHUIIIIMHC BBICTABJISICTCA OILICHKA «3a4TCHO»
NN «HC 3a4TCHO».

HlIkana
OllCHUBAHUSA

Onucanue

BrimmotHeHBI BCe BUABI y4eOHON pabOTHI, MPETyCMOTPEHHBIC
yueOHbIM 1IaHOM. CTylIEeHT JAEMOHCTPUPYET COOTBETCTBHE
3HaHWH, YMEHUN, HaABBIKOB TMPUBEICHHBIM B  TabIUIAX
nokasarelield,  Omepupyer  MNPUOOPETEHHBIMU  3HAHUSIMH,
3a4TeHo YMEHUSIMH, HaBbIKAMU, IIPUMEHSET UX B CUTYalsIX OBBIICHHOU
C10XKHOCTH. [Ipu 3TOM MOTYT OBIThH JIOMYIIIEHBI HE3HAYUTEIbHBIC
OIMOKA, HETOYHOCTH, 3aTPyJIHEHUS TPU aAHATUTHYECKUX
omepanusx, IEepeHOCe 3HAaHWM © yMEHHHU Ha  HOBBIE,
HECTaHJAPTHBIC CUTYaIWH.

He BbimonHen oauH win Oojnee BUIOB y4eOHOH paboTHI,
MPENYyCMOTPEHHBIX Y4eOHbIM TUIaHOM. CTyNIEHT JEMOHCTPUPYET
HEIMOJIHOE  COOTBETCTBME  3HAHUM,  YMEHHH,  HABBIKOB
NpUBEJACHHBIM B  TaOJMIIAX  [OKa3aTesiei, JIOMyCKaroTCs
3HAYWTEIbHBIC OIIMOKH, TIPOSBISICTCS OTCYTCTBUE 3HAHHM,
YMEHUH, HABBIKOB IO PsIIy TOKa3aTeliel, CTYICHT WCIBIThIBACT
3HAUWTEIbHBIC 3aTPYAHCHUS TIPU OIECPUPOBAHUHN 3HAHUSIMH H
YMEHUSMH TIPU UX TIEPEHOCE Ha HOBBIC CUTYAIIHH.

He 3aureno

DopMa NMPOMEKYTOYHOM aTTECTALMM: IK3AMEH.

[IpomexyTrouHas atrectauus oOydaromuxcss B (opMme »5K3aMeHa MPOBOAUTCS IO
pe3ysibTaTaM BBINIOJHEHUS! BCEX BHUJIOB y4eOHOM paboThl, MPEIyCMOTPEHHBIX YYEOHBIM
IUIAHOM MO0 JIaHHOW JUCHUIUIMHE (MOJIYJI0), HPU O3TOM YUYHUTHIBAIOTCS PpE3YJIbTAThI
TEKYLIEro KOHTPOJSl YCIEBAEMOCTU B TeueHHe cemecTpa. OlLieHKa CTeNEeHH JOCTHIKEHHS
OoOy4aronIMMUCs TJIAHUPYEMBIX pe3yJbTaTOB OOYy4YeHHs MO AUCHMIUIMHE (MOJYIIO)
MPOBOJUTCS TpEnojaBareyeM, BEAYLUIUM 3aHATUS MO JIUCUUILIMHE (MOIYJI0) METOA0M
AKCTEepTHOM oneHKU. [1o uToraM mpomMexyToyHOM aTTeCTalluy M0 JUCHUILIHHE (MOAYIIIO)
BBICTABJISIETCS ~ OLIEHKA  «OTJIIMYHO»,  «XOpOILO»,  «YIOBJIETBOPUTEIBHO»  WIIU
«HEYJOBJIETBOPUTEIHLHOY .,

K npomMexyTo4yHO# arTecTaiuu T0MyCKatTCs TOJIBKO CTYICHTbI, BBITIOJHUBILKE BCE BUIbI
yueOHOM paboThl, MPeyCMOTPEHHbIE paboueil MPOrpaMMoi Mo AUCLUUILINHE (BBITOIHUIIH
nabopaTopHbIe pabOTHI)

Ikana oueHuBaHUA Onucanue




OTJIu4HO

Bomonunenst  Bce  BHABI  yueOHOW  paboTHI,
IpeIyCMOTpPEHHbIE  yueOHBbIM  maHoM.  CTyaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHUH,
HaBBIKOB MPHUBEJICHHBIM B Ta0lMIAX IOKa3aTeleH,
onepupyeT NpUOOPETEHHBIMU 3HAHHUSIMH, YMEHUSIMHU,
HaBBIKAMU, MPUMEHSAET UX B CUTYAlHsSX MOBBIIICHHOM
cinoxkHoctd. [lpy 3TOM MOryT OBITH JIONYIIEHBI
HE3HAUUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTpPyIHEHHUS
NPy aHAJUTUYECKUX OIepalysX, MepeHoce 3HAHWHA |
YMEHHI Ha HOBBIE, HECTAHAPTHBIE CUTYAIIUH.

Xopouo

BrimosHeHbI BCE BU/IbI y4eOHOM paboTHI,
MPeAyCMOTPEHHBIE  y4eOHBIM  TuIaHoM.  CTyaeHT
JICMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUM,
HaBBIKOB TPHUBEJACHHBIM B TaOJWIIaX IOKa3aTeleH,
omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HABBIKAMU, MPUMEHAECT UX B CUTYAIUAX IOBBILICHHON
cioxkHoctd. Ilpu >ToM MOTYT OBITh JOMYIIECHBI
HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyAHEHUS
NP AHAUIUTUYECKUX ONEpalMsiX, MEPEHOCE 3HAHUU M
YMEHUI Ha HOBBIE, HECTAaHJAAPTHBIC CUTYAIWH.

Y 10BIETBOPUTEIBHO

BolmonHensl  Bce  BHABI  y4eOHOW  paboThl,
MpPEAyCMOTPEHHBIE  y4eOHBIM  MIaHOM.  CTyIeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMECHWH,
HaBBIKOB TMPUBEJAECHHBIM B TaOJUIaX MOKa3aTeseH,
omnepupyeT MNPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH,
HaBBIKAMHU, TIPUMEHSIET UX B CUTYAIUSX MOBBIIICHHOM
cinoxkHocTd. Ilpu 3TOM [OMYCKAOTCS 3HAYUTEIbHbBIC
OIIMOKH, TIPOSIBISETCS HEJOCTATOYHOCTh BIIAJICHUS
HaBBIKAMHM TI0 psAy Mokazareneil, OOyuaromuiics
WCIBITBIBAET  3HAUMUTENbHBIE  3aTPYJIHECHHUS  MpH
MPUMEHEHUU HABBIKOB B HOBBIX CUTYAIIUsX.

HeynosnerBopurenbHo

He BbimonHeH oauH wuiad 0OoJjiee BHUJIOB Y4eOHOM
paboThl, TMPETYCMOTPEHHBIX  YYEOHBIM  TUIAHOM.
CTyaeHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HAHWM, YMEHUHN, HABBIKOB MPUBEJICHHBIM B TaOJIUIAX
MoKa3aTesiel, JOMYCKAITCS 3HAYUTEIbHBIC OIIMOKH,
MIPOSIBIISIETCS] OTCYTCTBUE 3HAHUHM, YMEHHM, HABBIKOB TI0
pALy MoKa3aTee, CTYJICHT UCITBITHIBACT
3HAUWTEIbHBIC 3aTPYAHCHUS TIPH  ONCPUPOBAHHUH
3HAHMSAMH M YMEHUSMH TP UX TEPEHOCE Ha HOBBIC
CUTYaIUH.




7. Y4ueOHO-MeTOAU4YecKOe U HH(PopMALIMOHHOE 00ecnieyeHue TUCIIUTIMHBI
«O0BbEeKTHO-OPHEHTHPOBAHHOE MPOTPAMMHPOBAHHE IEKTPHUECKUX H
IJIEKTPOHHBIX CHCTEM)

@) OCHOBHAS TUMEPamypa.:

1. PazeBur B.Jl. IIpoektupoBanue nevarnbix miat B P-CAD 2001 - M.: «Conon-Py,
2011.-376 c.

2. Nybuna A.b. MammHoctpoutenbHbie pacuetsl B cpene EXCEL — CII6, BXB —
Cankr-IletepOypr, 2010. — 416 c.

3. HesaxkonoB B.II., A6pamenko M.B. Mathcad 8 PRO B maremaruke, ¢usuke u
Internet — M. «Hommmx», 2010. — 512 c.

4. T'anun H.B. ABtromaTtm3upoBanHoe mnpoekTtupoBaHue B cucteme KOMITIAC-3D
V12. M.: IMK-IIpecc, 2013. — 368 c.

5. bonpmakoB b., boukoB A., Cepree A. 3D-monmenupoBanue B AUtOCAD,
KOMIIAC-3D, SolidWorks, Inventor, T-Flex. Yueousriit kypc. CII0., ITutep, 2010. —336
C.

6. Kapnamyk B.U. Dnexrponnas nabopatopust Ha IBM PC. M.: Comnon, 2014. — 506

7. Maxkrtac M.51. Bocemsb ypokos o P-CAD 2001. M.: Comnon, , 2013. — 216 c.

0) OonoHumMenbHAaAs IUmepamypa.:

1. Iuang K.M., Kynpusinoa A.A., Ilpoxau P.I'. P-CAD 2006. CxeMoTexHHKa U
MpOEKTUpOBaHKe nevaTHeix miat. — CI16, Hayka u Texnuka, 2009. — 456 c.

2. ABTOMaTM3MpPOBAaHHOE MPOEKTUPOBaHHE Yy310B M OnokoB POC cpenctBamu
coBpeMeHHbIXx CAIIP: YueOnoe nocobue mins BY3os /Ilog pea. N.I'.Muponenko. — M.:
Beicm. IIk., 2012. — 391 c.

3. JIu K. Ocuosl CAITP (CAD/CAM/CAE) — CIIB.: ITutep, 2014. — 560 c.

8) npocpammHoe obecneuenue u Mnmepnem-pecypcoi:

1. ITyGnuynHas uHTEpHET OMOIMOTEKA

http://www.public.ru

2. Poccuiickas rocynapcTBeHHast Ou0ianorexa

http://www.rsl.ru

3. Karanor o6pa3oBateyibHBIX PECYPCOB

http://www.catalog.alledu.ru/predmet/econom

4. DnexTpoHHAs OMOTMOTEKA TEKCTOB CTaTeH M CIIPaBOYHBIX MaTEPHUAJIOB 10 HAYKE U
TEXHUKE

http://www.laboratory.ru

5.9nextponHas Oubauoreka — «Hayka v TexHuka»

http://www.n-t.org

8. MaTepHaJIbHO-TEXHHYECKOe  olecneuyeHHe JIUCHUIJIMHBI

VYueOHbIli Tpomecc OOECIEUYMBACTCS HAIWMYUEM CIEAYIOIIET0 MaTepHabHO-
TEXHUYECKOTO 000PYIOBAHUS:

1) xkaOWHETHI-ayTUTOPUH, OCHAIEHHBIE KOMITBIOTEPOM C MPOEKTOPOM, OOBIYHOU
JOCKOH, mapTamu, KadeapaMu — JUIsl POBEICHUS JICKITMOHHBIX U MPAKTUYECKUX 3aHSITHIA;

2) OuONMOTeKa ¢ YHTAIbHBIM 3aJ0M, KHIOKHBIH (DOHJ KOTOPOH COCTaBJISCT


http://www.public.ru/
http://www.rsl.ru/
http://www.catalog.alledu.ru/predmet/econom
http://www.laboratory.ru/
http://www.n-t.org/

CHeLHATU3UPOBAHHAA METOINYECKasl U yueOHas TUTepaTypa, KypHalbl.

9. MeToau4yeckue peKOMEHIAIUH VISl CAMOCTOSITEILHOH PadoThI CTY/AE€HTOB.
9.1 KoHTpoJsibHBbIEe BONPOCHI JJISI POBEEHHUS TEKYILEro KOHTPOJIS U
MPOMeKYTOUYHOM aTTecTAlMM [0 UTOraM OCBOECHUS JUCHUIIIMHBI, 2 TAKKe IS
KOHTPOJISI CAMOCTOSITE/IbHOI padoThl 10 OTAEJbLHBIM pa3ejiaM IUCHUILTHHBI.

1) Kakum 00pa3oM MpoOU3BOIUTCS BEIOOD AIICKTPO-PATAMOKOMIIOHCHTHOM 0a3bl IS
POEKTUPOBAHUS MOYJIEH?

2) Kak ocymiecTBisieTcs pa3padoTKa 3JIEKTPUICCKON CXEMBI U CXEMOTEXHUYECKOEC
MOJIeNIUpOBaHuE?

3) IIpuHIHUITEI KOHCTPYKTOPCKOTO MPOCKTUPOBaHus y3710B POC Ha medaTHbIX
riaTax

4) Kak ocyIecTBIIICTCS KOHCTPYMPOBAHUE M TPOSKTUPOBAHKE TYCCK U OJIOKOB
POC B CAIIP AutoCAD?

5) Kakum o0pa3zom mpou3BoauTcsi 0OMeH oopa3amu npoekrta Mexay CAIIP B
CKBO3HOM MPOEKTHUPOBaHUU MoxyJieid POC?

6) OCHOBHBIC TUTIBI PE3UCTOPOB.

7) Oneparmonnble ycrmTenu. OCHOBHBIC XapaKTEPUCTHKU U ITapaMETPhI.

8) O0acTu MpUMEHEHHsI ONICPAIOHHBIX YCHIUTEIICH.

9) CxeMOTEeXHHUKA ONICPAITIOHHBIX YCHIIUTEIICH.

10) Kakue pyHKIIMOHAIBEHBIE CXEMBI MOTYT OBITh TOCTPOCHBI HA OCHOBE OTIEPAIIMOHHBIX
yCHIIUTENEN?

11) OcHOBHBIE THTIBI JJOTHUYECKUX UHTETPATLHBIX MUKPOCXeM. VX XapaKTepUCTHKH 1
napameTphbl.

12) OcHOBHBIE THIIBI TPUITEPOB. VX XapaKTEepUCTHKU U TapaMeTPhl.

13) O6mue xapakreprcTuku nHTerpupoBanHoi CAITP meyaTHbIX IL1aT.

14) Kakue GyHKIMU OCYIIECTBIISACT rpadMIecKui peaakTop?

15) Kakum 00pa3om 0oCyIIeCTBISIETCS] CXeMOTEXHUUECKOE MoielTpoBanune PSpice?

16) Kax mpou3BOUTCS MOICTUPOBaHKE Oa30BbIX IIEMell aHAJIOroBbIX Y3108 POC?

17) Yro takoe OMOIMOTEKA MO TYIEk?

18) Yto Takoe CUMBOJTbHASI OHOJIMOTEKA?

19) Kakum 00pa3oM OCYIIECTBIISETCS H300paKEHHE TPEXMEPHBIX 00BEKTOB «B MaTepuasie»?
20) Kak ocymectBisiercs: moaenupoBanre B AUtOCAD?

[Iporpamma coctaBnena B coorBeTcTBuH ¢ TpeOoBaHusiMu OI'OC BO u yuebHbIM TI1aHOM

0 HaIpaBJICHUIO MOAroTOBKH OakanaBpoB 13.03.02 «DnekTposnepreTvka u
AIEKTPOTEXHUKAY, YTBepKAeHHBIM MuHoOpHayku Poccun (Ipuka3 ot 28.02.2018 r.)



IIporpammy cocTaBu.I: J1.0. BapiiamoB
IIporpamMma yTBep:kieHa Ha 3aceaHNU KadeaApbl «JIeKTPoodopyA0BaHUEe U
NPOMBILILJIEHHAS YJIEKTPOHUKA»

«30» aBrycta 2020 r., mpotokomn Nel

3aBenyronuid kadenpoit, K.T.H. A.H. lummkoB



IIpunoxenue 1.

CprKTypa H COACPKaAaHUEC TUCHHUIIIIMNHBI ((Oﬁ'beKTHO-Opl/IeHTI/IpOBaHHOE NnmporpaMmMmupoBaHue JJICKTPHUYCCKHUX H IJICKTPOHHBIX

CHUCTEM)) 110 HAIIPABJICHUIO MOATOTOBKH

13.03.02 «D1eKTpoIHepPreTHKA M 3J1eKTPOTEXHUKA»

n/n

Paznen

CemecTp

Henensn

cemecTpa

Bune! yueonoii padorsl,
BKJIIOYAsl CAMOCTOAITEJIbHYIO
padoTy CTYIEeHTOB,

U TPYAOEMKOCTh B Yacax

Buasbl camocTosiTe/IbHON paGoThI
CTY/IEHTOB

Dopmbl
aTTecra
HHH

I/C | JIa6 CPC KCP

K.P.

K.II. | PI'P Pedepar K/p

IMousatue monenu. OCHOBHBIE
CBOMCTBA Moaenu. Buasl Mojeneii B
TexXHUuKe. MeTOIbI ONTMCAHUS.

8 14

[MapayienbHble MPOIECCHI TP U3MEHEHUH
HArpy3KH U Mpu ynpasieHuu. [Ipumepst
nporeccoB. CKOPOCTh MPOTEKAHUS
MPOLIECCOB B PA3IMYHBIX HJIEMEHTAX
AIIEKTPOIHEPTETUUECKIX CUCTEM.

XapakTepucTHKa IEPEeXOJHBIX IPOIECCOB,
pemnaemMble 3aJaull 1 OCHOBHBIE JOMYIICHHS
Ipd  MOJCIMPOBAaHMM  HAa  HpUMeEpe
oonpmerpyznoro  ATC C  TIrOBBIM
3JIEKTPOIIPHUBOJIOM.

Crarnueckass mojens JIIT HB, ocHoBHBEIE
YpaBHEHHUSI, MEXaHUUYECKash XapaKTEePUCTHKA.

Jvnnamuueckas MO/JIENIb HIIT HB.
VYpaBHEHUs [UIsl  ONPENEIIECHUs  YIVIOBOH
CKOPOCTH.

CrpykrypHas cxema JIIT u mnocrpoenue
MOJEIU PEryaupyeMoro 3JI€KTPOIpPHUBOLA C
0OpaTHBIMU CBSI3SIMH.

MexaHnndeckast 4acTtb npuBoja. Dopmyisl
NPUBEICHNS MapaMeTpoB B CHCTEMax C
KECTKUMH  MEXaHHYECKUMH  CBS3SIMH,

14




YPaBHECHUS ABUXKCHUS.

O060061eHHas IUHAMAYECKas MOJENb
CUCTEMBI C YIPYTUMHU CBS3SIMH.

Heyxmaccosas moodennv, cucmema
VPABHEHUII.

14

MopenupoBanue B cucteme «ATC-nmopora-
BOJIUTEIIbY. 0071913 JIBIDKCHHS.
JleTepMUHUpPOBaHHBIE U  BEPOATHOCTHBIE
MOJEIH IOPOTH U BOAUTEISL.

14

Kpusble nBwxenus. JluHaMmuueckas MOJEb
9JIEKTPOABUraTeNIsl HAa OCHOBE YpaBHEHHS
HarpeBaHusi OJTHOPOJHOTO Tena.

14

(Dopma ammecmavyuu

Bcero yacoB no aAucuuIJInHe

54

72

126

3aBeayromuii kaheapon
«INeKTPooOOpyI0BaHUE
Y IIPOMBIIIJICHHAS 3JIEKTPOHUKA

A.H. Ulumkos




[Ipunoxxenue 1 k
paboueii mporpamme
MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUICKOM ®EJEPALIUN

DOEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHME BBICHIEI'O OBPA3SOBAHI S
«MOCKOBCKUI NOJUTEXHUYECKUI YHUBEPCUTET»

(MOCKOBCKMH ITOJINTEX)

HanpaBneHHe IHOATrOTOBKH

13.03.02 DnekTposHEpreTUKa 1 AMEKTPOTEXHUKA (MTPodUib) «DIEKTPOOOOPYAOBaHUE U POMBIIIIICHHAS
AIIEKTPOHUKA)

dopma 00ydeHUs: OUHAS

YposeHns oOpazoBanus — bakanasp
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IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

Tabmuma 1

«Oﬁ'l)eKTHO-OPHEHTI/IPOBaHﬂoe NPpOorpaMmMMupoOBaHUE IJTEKTPUICCKUX H IJICKTPOHHBIX CUCTEM»

OI'OC BO 13.06.01 Dy1eKTpo- ¥ TeMJIOTeXHUKA (MPOPHJIB) «IJIeKTPOTEXHHUYECKHE KOMILIEKCHI M CHCTEMBbD»

npogeccuoHaIbHble KOMIETEHIHH:

B niporiecce 0cBOeHUS TaHHOM MCHUIUIMHBI aCIUPAHT (POPMHUPYET U AEMOHCTPUPYET CIETYIOIINE

KOMIIETEHIINU Ilepeyenb komnonenToB  (TexHoJiorus Dopma CreneHu ypoBHeii 0CBOeHHMS KOMIIeTeHIU I
NHIEKC [ ®OPMYJIUPOBKA ¢dopMupoBaHusA |OLEHOYHOTIO
KOMIIeTeH U cpeacrBa**
B pesyabrare
0CBOEHMSH Ilepeyennb
Kon o0pa3oBaTebHOM IUIAHMPYeMBbIX
KOMIIeTeHIHH NPOrpamMMmbl pe3yJbTaToB 00y4eHHs
o0yuarmuiics 10 AUCHUILTHHE
J0JI2KeH 00,1a1aTh
IK-1 BIIaZiIcHUEM 0O01Ien 3HATH: 0OCOOEHHOCTH JEKIIUS, I1/C, ba3oBblii ypoBeHb:
TCOpHUU TCOPHUU U MCTOIBI caMOCTOsITEIbHASI BOCIIPOU3BOJACTBO IMOJIYYCHHBIX
INEKTPOTEXHUYECKUX | MAaTEMaTH4YECKOI0 pabora, 3HAHUU B XOJ1e TEKYILEro KOHTPOIA
KOMILUIEKCOB U MOJIETTUPOBaHUs IpaKTHIeCKAS IloBbINIEHHBbI YPOBEHb:
CUCTEM, U3YUYEHUE 3JIEMEHTOB, MIPAKTUYECKOE MPUMEHEHUE
CHUCTEMHBIX CBOWCTB U pabora

CBsI3el, (hU3UIECKoe,
MaTeMaTU4YeCKOe,
HMHTAIMOHHOE U
OOBEKTHO-
OpPUEHTUPOBAHHOE
pPOrpaMMHUPOBAHUE
JNCKTPUYECKUX H

KOMITOHEHTOB U CHCTEM
ANEKTPUUYECKOTO H
ANEKTPOHHOTO
o0opyI0BaHus, a TAKKe
YCJI0BUS, IIPU KOTOPBIX
3TH MOJICJIA MOTYT OBITH
HCITOJIb30BAaHbI B
MPUIIOKCHHUSX.

MOJTYYECHHBIX 3HAHUW B TIPOLIECCE
IIOATOTOBKH K HpaKTquCKHM pa60TaM




SJICKTPOHHBIX CUCTCM
KOMIIOHCHTOB

SJICKTPOTCXHUYCCKUX
KOMIIJICKCOB U CUCTEM

YMeTh: 110JIy4aTh
peleHHsI MHKXCHEPHBIX
3aja4 npu
WCCIICIOBAHMSIX
PEKUMOB pabOTHI U
YCIIOBHI DKCIUTyaTaIluH
HJIEMEHTOB,
KOMIIOHEHTOB M CUCTEM
AJIEKTPHUYECKOTO U
JIEKTPOHHOTO
00opyI0BaHUA.
BJIA/IeTh: HAaBBIKAMHU
MIPUMCHEHHS
TEOPETHYCCKUX 3HAHUI
[IPY PEIICHUN
MPaKTHYECKUX 33184
MIPOEKTUPOBAHUS
AIIEKTPOMEXAHUICCKUX H
ANIEKTPOHHBIX Y3JIOB U
KOMITOHEHTOB CHCTEM U
JIEMOHCTPUPOBATH
CIOCOOHOCTH U
TOTOBHOCTDH K HUM.

**- CokpareHns: popM OIEHOTHBIX CPEICTB CM. B nputoxkeHnH 2 k PIT.




[Ipunoxxenne 2
K paboueii mporpamme

IlepeyeHb OLIEHOYHBIX CPEACTB MO AUCHUIIMHE KO0bEeKTHO-OPUEHTHUPOBAHHOE
NPOrpaMMHUPOBAHUE YIEKTPUUECKHX U JIEKTPOHHBIX CHCTEM))

HanmenoBanue

Ne | onenoutoro Kparkas XapakTepUCTHKa [IpencraBneHue OLlEHOYHOTO

ocC cpencTsa OIIEHOYHOTO CPE/ICTBA cpencrsa 8 POC
CoBMecTHas JeITEIBHOCTE
CPYIIIBI O0YYAOIINXCS U TeMbI:
[IEarornieckoro - [Toctpoenne 3D-monenu
paboTHHKa 11O/ TEXHUYECKOr0 00bEKTa NN
YIIpaBJICHUEM CUCTEMBI IIPOIPAMMHOIO
IMeaarorudacCKoro O6€CH€'~I€HI/I${;

1 Hp?{;é?f;KHe PabOTHHKA C LEIbIO - ananu3 3D-MoIen TEXHHYECKOIo
(I1/C) perueHust y4eOHbIX U 00BEKTA WIIH CHUCTEMBI

PO(ECCHOHAIBHO - [POTrPaMMHOTO 00ECTICUCHHUSI C
OPHMCHTHPOBAHHBIX 3a/1a4 [MTOMOIIIBIO TTPUKJIATHBIX CUCTEM;
myreM (pOopMUpOBaHHUs - O11eHKa YCTOMYMBOCTH U KaueCcTBa
HAaBBIKOB IIPOBE/ICHITA pPaboThI MPOrPaMMHOTO
MCCIICTIOBAHUI ITyTeM 00eCIICUCHHSL.
MaTEMaTHYECKOIO

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecnieueHre JUCHUILIMHBI.
a) OCHOBHAf JUTEepaTypa:

1. PazeBur B.J[. IIpoextmpoBanme mneuatHeix miat B P-CAD 2001 - M.:
«Comon-Py», 2011.- 376 c.

2. youna A.b. Mammnoctpourtenshbie pacuetsl B cpene EXCEL — CIIo,
bXB — Cankr-Ilerepoypr, 2010. — 416 c.

3. Jpsixonos B.I1., AGpamenko U.B. Mathcad 8 PRO B maTematuke, ¢pusuke u
Internet — M. «Homumx», 2010. — 512 c.

4. I'anun H.B. ABroMatusupoBanHoe npoektupoBanue B cucteMe KOMITAC-
3D V12. M.: IMK-IIpecc, 2013. — 368 c.

5. bonwsmakoB b., boukoB A., CepreeB A. 3D-monenupoBanue B AutoCAD,
KOMIIAC-3D, SolidWorks, Inventor, T-Flex. Yueonsiii kypc. CII6., TTurep,
2010. -336 c.

6. Kapnamyk B.W. Dnexrponnas nadboparopust Ha IBM PC. M.: Coson, 2014.
— 506 c.

7. Maktac M.A. Bocemsb ypokoB o P-CAD 2001. M.: Comnon, , 2013. — 216
C.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

8. HMuuu K.M., KynpusinoBa A.A., IIpoxmu P.I'. P-CAD 2006. CxemoTexHHuKa U
nmpoekTupoBanue nevatHeix miat. — CI16, Hayka u Texauka, 2009. — 456 c.
9. ABTOMAaTH3MpOBaHHOE MPOEKTHpPOBaHWE Y3JI0B u OmokoB POC cpemcrBamm
coBpeMeHHBIX CAIIP: Yuebnoe mocodue mis BY3o0s /Tlox pea. U.I'.MuponHeHko.



— M.: Bercm. 1k, 2012. — 391 c.
3. JIu K. Ocnossl CAIIP (CAD/CAM/CAE) — CIIB.: Ilutep, 2014. — 560 c.

B) mporpaMmmHoe odecrnevyenue u MHTepHeT-pecypcehbl:
DNEeKTPOHHO-OMOIMOTEYHbIE CHUCTEMbI, MPENOCTABISIONIEH BO3MOKHOCTh
KPYIJIOCYTOYHOTO AUCTAHIIMOHHOTO MHAMBHUIYAJIbHOIO IOCTyNA JJISl KaXKI0TO
oOydJaromerocs:

1. bubmuoreuyno-uHdpopMaMoHHbIA 1IeHTp MockoBckoro I[lomuTexa.
http://lib.mospolytech.ru/.

2. ZNANIUM.COM http://znanium.com/. OnHOBpEeMEHHBIN u
HEOIPAHUYECHHBIN TOCTYN KO BCEM KHHMIaM, BXOJSIIMM B MaKeThl, B Jt000€
BpeMs, U3 JI000T0 MECTa MOCPEACTBOM CeTH MHTEpHET.

3. Kauradonn http://www knigafund.ru/.

4. bubnuoTex http://www.bibliotech.ru/.

8. MartepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIUIIUHBI.
Crennai3upoBaHHbIE yueOHbIe nabopaTopuu Kadeapbl
«INeKTpooOOpyIOBaHUE U TPOMBINIIEHHAs »JekTpoHuka»  B-307, B-310,
OCHAIIICHHBIE TEPCOHATBHBIMA  KOMITBIOTEPAMH CO  CHEIUAIN3UPOBAHHBIM
MIPOTrPAMMHBIM 00ECTICYCHUEM B TIPOSKTOPOM JIJIsl IEMOHCTPAITHH.

Q. MeToanuecKkue peKoMeHaluu JJIs1 CAMOCTOSITEIbHOM
padoThI ACIMPAHTOB.

B nporiecce 00yueHUsI CTyAE€HTBI JIOKHBI BBIMOJHUTH BCE MPAKTUUECKUE
paboThI U KypCOBYIO pabOTy, OTUET O BBITIOTHEHUU KOTOPBIX SIBISIETCS TOMYCKOM K
HK3aMEHY.

Tembl 17151 CaMOCTOATENBHOM pabOTHI:
HuctummHa «OO0bEeKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHKE DIIEKTPUUECKUX
U DIJIEKTPOHHBIX CHUCTEM)» COJEPKUT, B TOM YHUCJE, CBEACHUA O METOJax O
CO37IaHUH, PEAKTUPOBAHUU U MCTIBITAHUU MPOTPAMMHOIO OOECTICUCHHMS, a TaKKe
UX Y3JIOB, arperatoB U CUCTEM. Y CIICIIHOE OCBOCHUE NUCIUIUIMHBI HEBO3MOMXHO
0€3 caMOCTOATEIHHON MPOPAOOTKH OTACIBHBIX TEM:
1. IMousatue OOBLEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMUPOBAHUE JICKTPUUECKUX U
AIIEKTPOHHBIX CUCTEM.
2. COBpeMEHHBIC THITBI IPOTPAMMHOTO 00€CTICUCHNS.
3. PazBuTue 00111€# TEOpUU MPOrPAMMHOTO 00ECIIEUEHUS.
4. W3yuyeHue CHUCTEMHBIX CBOHCTB M CBs3eH, (uU3MUecKoe, MaTeMaTU4ecKoe,
MMUTAILIMOHHOE u OOBEKTHO-OPUEHTUPOBAHHOE MpOrpaMMHUPOBAHUE
AIEKTPUYECKUX U DJIEKTPOHHBIX CHUCTEM  KOMIIOHEHTOB  MPOrpaMMHOIO
oOecrieueHusl.
4. OO0ocHoBanue COBOKYITHOCTHU TEXHUYECKHUX, TEXHOJIOTUYECKUX,
SKOHOMHMYECKHX,  DKOJOTMYECKMX M  COUMAJIBHBIX  KPUTEPUEB  OLICHKHU
MPUHUMAEMBIX PEIICHUI B 00JIACTH MPOEKTUPOBAHUS, CO3JaHUSI U DKCILTyaTaIluu
IIPOTPAMMHOT0 00eCTICUCHHUS.
5. Pa3paboTka, CTPYKTYpHBIH M NapaMETPUUYECKUN CHHTE3 MPOrPaMMHOIO
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o0ecrnedeHus, ero ONTUMHU3ALIKSA, a TAKXKE pa3padoTKa aIrOpUTMOB IPPEKTUBHOTO
yIpaBIeHUS.

6. MHccnemoBanne pabOTOCIOCOOHOCTH UM KadecTBa  (PyHKIIMOHHPOBAHUS
IPOrPaMMHOTO OOECIEYCHUs B PA3IUYHBIX pPEKUMaxX, IPH PasHOOOPa3HBIX
BHEITHUX BO3CHCTBUSIX.

7. Pa3pabotka Oe3omacHOM u A(QPEKTHBHON OHKCIUTyaTalluM, YTUIU3AMUU MU
JVKBUJAIIMN TPOTPaMMHOTO OOECIEYeHHs, a TaKXE COIMyTCTBYIOIIUX CHUCTEM
nocie BhIpabOTKHA UMU TIOJI0KEHHOTO pecypca.

10. MeToauyeckue peKOMeHAAIMN JIsl IPenoaBaTes.

Metoauka mpenojiaBaHus U peanu3alusi KOMIETEHTHOCTHOI'O MOJXO0Ja B
nporecce OOy4deHHs] TpEAroiaraeT HCIONIb30BaHUE B Ipolecce O0ydeHUs
WHHOBAIITMOHHBIX 00Pa30BATENIbHBIX TEXHOJOTUH (JEKIU ¢ NpUMEHEHUEM
MYJIbTUMEIUMHBIX TEXHOJOTUM,) C TOMOIIBIO CTAIlMOHAPHO YCTAHOBIIEHHOMN
MYJIbTUMEIUMHON CHCTEMBI, a Takke O0e30yMaKHBIX TEXHOJOTHUH BBIMOIHEHUS
TECTOBBIX 3aJlaHUi (XpaHEHHE 3aJaHuil M pe3yJbTAaTOB WX BBIMOJHEHUS Ha
KadeapaabHOM CepBEpEe U BBINMOJIHEHUE 3aJlaHUM WHIAWBUIYAIBHO Ha pPabOYmMX
CTaHLHUSIX B KOMIIBIOTEPHBIX KJIaccax).

DK3aMEeHalMOHHbBIE BOMPOCHI:

1. OxapakTepu3yiTe MOHATHE «CUCTEMA ABTOMATH3UPOBAHHOTO
MPOCKTUPOBAHUS.

2. KakoBa Ha cerogusamHui geHb posib CAIIP B mpou3BoACTBE U3ACTII?

3. Yro Takoe NpoeKTUpOBaHUE, aBTOMATU3UPOBAHHOE MPOEKTUPOBAHUE?

4. Yto npeacTaBisieT co00il mporiecc NpoeKTUPOBaHUS ¢ UH(OPMALIMOHHON TOUKH
3pEeHUs.

5. Kakue maremarnueckue mojienu ucnoiabi3yrorcs: B CAIIP B kauecTBe
IIPOMEKYTOUYHBIX U OKOHYATEJIbHBIX PEILIEHUI ?

6. [aiite onpeneneHuii MOHSATHI: MPOEKT, MPOEKTHOE PEIICHUE, TPOCKTHBII
JIOKYMEHT, 3Tall IPOEKTUPOBAHUS, TPOEKTHAS MPOLIEaAypa.

7. Oxapakrepu3zyite npuHuunsl CAITP.

8. Ilepeunciure OCHOBHbIE 0COOEHHOCTH nocTpoeHus u npuzHaku CATIP.

9. Kakona knaccuduxarus CAITP?

10. Ilepeuncnute Buasl obecneuenuss CAIIP u naiite ux kpaTkyro
XapaKkTepUCTUKY.

11. KakoBo texuuueckoe ooecneuenrie CAIIP? Ilepeuncnure TpeboBanus K
TexHuueckomy ooecrneuennro CAIIP.

12. KakoBa ctpyktypa Texunueckoro odecrneueHusi CAIIP? Uem otnuyaercs
CTpyKkTypa Texuuueckoro ooecneuenuss CAIIP a1t pa3HbIX BUOB OpraHu3aIifii?
13. KakoBa anmaparypa pabounx mect CAITP?

14. IIporpammuoe obecnieuernue CAIIP, ero knaccuduxamms?

15. Oxapakrepusyiite obiiecucteMHoe mporpamMmmaoe ooecrieuenre CAIIP?
16. Oxapaktepu3yiiTe nmpukiagHoe nporpaMmmaoe ooecrieuenune CAIIP?

17. IIpuenute npumepsl CAIIP BbicHIero, cpeiHEro0 U HU3ILIETO YPOBHS.

20



18. Kakue aBToMaTU3MpPOBAaHHBIE CHCTEMBI UCIIOJIBb3YIOTCS Ha ONPEAECICHHOM

srane JKI{I?

19. [laiiTe XapakTEpPUCTUKY aBTOMATU3UPOBAHHBIX CUCTEM, UCIIOJIb3yEMBIX Ha

pa3nuuHbix dTanax JKIN.

20. KakoBsl npeuMyIiiecTBa BHEAPEHNsI HHTErpupoBaHHbIX CAIIP?

21. lng yero HeoOXOAMMO CO3/JaHUE HA MPEINPUATUAX €AUHOTO

MH(OPMAIMOHHOTO MPOCTPAHCTBA?

22. OnumuTe OCHOBHBIE 3TAMBI MPOLIECCA ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS

U3JICINN.

23. Yto mpeacTaBisitoT cO00M CUCTEMBI aBTOMATU3UPOBAHHON Pa3pabOTKH

yeprexeit? [lepeuncnnte ux ocHoBHbIE (HyHKIUU. Kputepun nx UCMoONb30BaHMUS.

24. B yeM oTiIMuue aBTOMaTU3UPOBAHHOIO MPOEKTUPOBAHUS OT

aBTOMATU3UPOBAHHOTO YE€PUYEHUSA?

25. Kakue CymecTByrOT METObl TEOMETPUYECKOIO MOAEINpoBaHusa? B ueM ux

IPUHIUIHAIBHOE OTJINYnE?

26. [lepeuncaure JOCTOMHCTBA U HEAOCTATKU PA3JINYHBIX METO/I0B

MonenupoBanus. Kakosa cyTs nponecca mogenupoBanusa? [lepeuncnure 6a3oBbie

Ollepaliy FEOMETPUYECKOTO MOJICIINPOBAHUS U JANTE UX XapaKTepUCTUKY. JlaiiTe

NOHSTHE U YKaXKUTE Pa3HOBUIHOCTHU OyJeBbIX onepanuu. Kakue 3a1aun MOXHO

PELIUTh C TOMOIIIbIO OYJIEBBIX ONEpaluii TBEPAOTEILHOTO MOACIUPOBAHNUSA?

27. B ueM 3aknrogaercs cyTh napamerpusanuu? Kakue cymecTByOT peXUMBI

napameTpusanuu’? B yeM ux NpuHLIMIIAAIBHOE OTINYHE?

28. ConeprkaHHe U OCHOBHBIE 3TAlbl KOMIIBIOTEPHOTO MOAECIUPOBAHUSL.

29. KoMnbIOTEPHBIE TEXHOJIOTUU U MOJICIIMPOBAHUE B MTPOMBIIIJIEHHBIX

aBTOMAaTU3UPOBAHHBIX CUCTEMAX.

30. MaiiTe onpeneieHue KOMIIbIOTEPHON MOJEIH.

31. HazoBHTE M NOSICHUTE OCHOBHBIE 33Ja4l KOMIIBFOTEPHOTO MOJIETUPOBAHMS B

MalIMHOCTPOEHUH.

32. Ilepeuncaure OCHOBHBIE TAIIbl KOMITBIOTEPHOTO MOAEIUPOBAHUS.

33. IlpuBenuTe OCHOBHBIE MPEUMYILIECTBA KOMITBIOTEPHOTO MOJICIIMPOBAHUS.
[Iporpamma cocraBiieHa B COOTBETCTBUM ¢ DenepanbHbIM rOCyJapCTBEHHBIM

oOpa3oBaTeNbHBIM CTAHAAPTOM BBICHIETO O0pa30BaHHs [0 HANpPaBJICHUIO

noarotoBku OakanaBpoB 13.03.02 «OneKTpodHEPreTHKa W BJICKTPOTEXHUKA,

yTBepkieHHbIM MunoOpHayku Poccun (ITpukas ot 28.02.2018 r.).

IIporpammy cocraBu: J1.0. Bapnamos

IIporpamma yTBep:KIeHa HA 3aceJaHuM kadeapol
«JIEKTPOOOOPYA0BAHNE M MPOMbBINIJIECHHAS JJIEKTPOHUKA
«30» aBrycta 2020 r., mpotokoxn Ne 1.

3aBenyromuii kadeapou A.H. umkos

21



