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Yackl Ha KOHTPOJIb 9 9 9 9
HUroro 108 | 108 108 [108




IIporpammy cocraBui(n):
xmu, [oy., Tpasun Anexcandp Anexcanoposuy

PabGouas nporpamma
DJ1eKTPO0GOPyI0BaHNEe METAITYPIrHYeCKHX IEX0B
Paspabotana B coorBercTBuu ¢ OC BO:

CaMOCTOSITEeIBHO YCTaHABIMBAEMBINA 00pa30BaTEIbHBIN CTAHIAPT BHICIIETO 00pazoBanus denepanibHOE TOCYIaPCTBCHHOES
aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BRICIIET0 00pa3oBanus «HanmoHANEHBINH UCCIICTOBATEIBCKHIIA TEXHOIOTHUCCKHUIA
yauBepcureT «MUCuC» mo HampasiaeHuo moAroToBku 22.03.02 Meramryprus (ypoBeHb OakanaBpuata) (mpuka3 ot 02.12.2015 T.
Ne 602 0.8.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUIaHa!

22.03.02 Metamtyprust, OM-16 30.plx O6paboTka METAIIIOB JaBJICHUEM, YTBEPKICHHOTO YueHbM coBeToM BO HUTY "MUCuC"
28.02.2018, mporokoia Ne 5-18

Pabouas mporpamma oo0peHa Ha 3aceqaHud Kadeapsl
OomenpogeccuoHAIBHBIX AUCHHIINH
Iporoxomn ot 25.06.2018 r., Ne10

3aB. kadeapoit bopucepuu B.T.



1. EJIN OCBOEHMU

1.1{Hay4uts cTyACHTOB TEXHHYECKH IPAMOTHO OCYLIECTBIATh PacyeT, BEIOOD THIIA H MOLIHOCTH JIEKTPOOOOPYLOBAHHUS, €T0
SKCILTyaTalfIo ¥ COCTABISTH COBMECTHO C MH)KEHEPaMU-3JIEKTPUKaMH TEXHUYECKUE 3aaHusl Ha pa3paboTKy
AIEKTPOOOOPYIOBaHUS.

2. MECTO B CTPYKTYPE OBPA3OBATEJBbHOI INPOT'PAMMBI

Hukn (pazmen) OIT: b1.B

2.1| TpeGoBanus K MpeBapuTeJbHONH MOATOTOBKE 00y4AIOLIEr0Cs:

2.1.1{MaremaTuka

2.1.2| OneKkTpoTeXHUKA U IIEKTPOHUKA

2.1.3| dusuka

2.2 dncuunauHbl (MOIY/I4) U PAKTUKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOMH THCHUTLIHHBI (MOIYJIs1) HEOOX0TUMO KaK
npelIecTByIOIee:

2.2.1|TloaroToBKa K MPOLEAYpPE 3aIUTHI U Mpoleaypa 3amutsl BKP

3. PE3YJIbTATBI OBYYEHMUSA 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIMAMMU

ITK-3.2 : rOTOBHOCTD BBLIAIBJATH 00bEKTHI AJIA YOAYYIICHUA B TEXHUKE U TEXHOJIOIHH

3HaTh:

I1K-3.2 -31 Tumsl cucTeM peryJupyeMoro 3J1eKTPONPHBOJIA U MX TEXHHUECKHE XapaKTEPUCTHKA

I1K-3.2 -32 nmpuHUMOBI IEHCTBHS U MOCTPOEHHS 000PYI0BaHHs, 0OCOOEHHOCTH SKCILTyaTalluH dJIEKTPONPUBOIOB

I1K-3.2 -33 TumnoBble TEXHUIECKUE PEIICHHS U CUCTEMBI 3IEKTPOOOOPYAOBaHUS

YK-6.1: 1eMOHCTPMPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYrUX GyHIaMeHTAIbHBIX HAYK B NPo(deccHoHAIbLHOM
AesITeJIbHOCTH

3HaTh:

VK-6.1-31 obnactu MNPUMCHCHHUA CUCTEM DJICKTPUICCKOT'O 060py,I[OBaHI/I$I, €T0 HA3HAYCHUC, TCHACHIIUN PA3BUTHA, DHCPICTUICCKUC U
TEXHHUKO-DKOHOMUYECKHUEC XapaKTCPUCTUKN

IIK-3.2 : roTOBHOCTH BBISIBJISTH 00beKTHI /ISl YJIy4llIeHUs] B TEXHHUKE U TeXHOJIOTUM

YMmern:

I1K-3.2 -Y1 ucrnons30BaTh METOBI pacueTa MPOIECCOB U PEKUMOB paOOTHI 3JCKTPONPUBOIOB

YK-6.1: 1eMOHCTPUPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYIrUX (yHIaAMEHTAIbHBIX HAYK B IPO(heCcCHOHAIBLHOM
AeATeIbHOCTH

YMmerhb:

VK-6.1-Y1 ucnons3oBath COBPEMCEHHBIC MCTO/IbI aHAJIN3a U CUHTEC3a 3JICKTPOMECXAaHUYCCKUX YCTpOf/‘ICTB, BBITIOJJTHCHHBIX HA OCHOBEC
QJICKTPpOIIpHUBOAA

ITK-3.2 : rOTOBHOCTH BBLIfIBJATH 00bEKTHI AJIA YAYYIICeHUA B TEXHUKE U TEXHOJIOIMHA

Baangern:

I1K-3.2 -B1 METOAaMU HaJIaJIKH 1 3KCIUTyaTalluh CUCTEM JJICKTPOIPUBOJ0B IIPONU3BOJACTBCHHBIX YCTAHOBOK B PA3JIMYHBIX OTPACIIAX
TIPOMBINUICHHOCTH

YK-6.1: neMOHCTPUPOBATH 3HAHHME €CTECTBEHHOHAYYHBIX U APYruxX pyHIaMeHTATbHBIX HAYK B Npo(eccHOHAIbHOI
AeTeTbHOCTH

Baanern:

YK-6.1-B1 mMeTrogamu 000CHOBaHHOTO BEIOOpa peskuMa pabOTHI JEKTPOIIPHBOIOB JIJISI ONTHMAITEHOCTHU IPOLIECCOB U3TOTOBJICHUS
U3CIINI

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pazaenos u TeM /Buj 3ausatus/ | Cemectp /| Hacos | Komneren- | Jluteparypa | IIpumeuanue
3aHATHA Kypc 107071 H 3L
pecypchl
Pa3nen 1. OcHOBBI 2JIEKTPONPUBO/IA
11 OCHOBHBIE TIOJIO)KEHHUS ONMCAHUS CTATHYECKUX U 5 2 YK-6.1 JI1.2 J11.3
JMHAMHYECKUX PEXKUMOB paboThl. Y ciioBre IK-3.2 JI2.1 J12.5
YCTOWIUBOM pabOTHI AJIEKTPOTPHUBOAA. J12.6

DNeKTpOMEXaHUYECKHUE CBOMCTBA U
XapaKTEepUCTUKH dJeKTpoasurateneil. TopmosHbie
PEXKUMBI paObOTHI. DIECKTPOJABUIATEIIH CO
CHCHHATBHBIMA XapakTepucTukamu. /Jlex/




1.2 Pexxnmbl paboThI ¥ BEIOOP MOIIHOCTH JABHUIaTEINEH. 1 YK-6.1 JI1.2 J12.5
Harper u oxTa)I€HHE JICKTPOABHIATEIICH. I1K-3.2 J12.6 12.7
Harpy3ounsie nuarpammsbl. Pe>xiuMbl paboThI.

Br160p MOIIHOCTH ABUTATENEH MTPH Pa3TUIHBIX
pexnMax padotel. OCHOBHBIE CBe/IeHHS 00
3NIEKTPOJBUTATEISIX, IPIMEHIEMBIX B
MeTaJUTyprudecKux mexax. /JIex/
13 Pacuer u BbIOOp anekTponpuBona. /IIp/ 2 YK-6.1 JI1.2 J12.5
JI2.6 J12.7

1.4 HccnenoBanue MyCKOBBIX, TOPMO3HBIX U 2 YK-6.1 J1.2
JKCILTyaTallMOHHBIX XapaKTePUCTUK JBUTATEIS J12.4J12.5
MOCTOSIHHOTO TOKa C HE3aBUCUMBIM BO30Y K/IEHHEM

/J1ab/
1.5 PerymmpoBanue ckopoctu 3nekTponpuBoa. /JIex/ 1 YK-6.1 JI1.1J11.3
I1K-3.2 J12.5J12.6

1.6 [TpopaboTka JEKIMOHHOTO MaTepHaa, MaTepuana 40 YK-6.1 JI1.1J11.2
MPAaKTUYECKUX 3aHATUN, TOJATOTOBKA K [1K-3.2 JI1.3 J12.2
BBINOJIHEHUIO U 3aIIUTE OTYETOB JIAOOPATOPHBIX J2.3J12.4
padotr /Cp/ JI2.5 J12.6

J2.7
Pa3zpnen 2. ABTomMaTuyeckoe ynpaBJjeHue
3JIeKTPONIPUBOAAMH

2.1 Cucrtemsl aBromaTndeckoro ynpasineaus (CAY) 05 YK-6.1 J1.1
anektponpuBoaoM. Kinaccudukanus. Pa3oMkHyTEIC I1K-3.2 JI1.3J12.2
u 3aMKHyThie CAY. OCHOBHBIE TTOHATHUS O JI2.3
MepeaToOYHON (PYHKIUH, YCTOHYHUBOCTH CUCTEMBI,

PETYJIUPYIOIMNX U KOPPEKTUPYIOLIUX 3BEHBSIX.
/J1ex/

2.2 Amnmapatypa ynpasnenus. Knaccnduxarus. 05 YK-6.1 JI1.1J11.3
Anmapatypa 3amuThl. Y HUGHUIIPOBaHHAS OI0YHAs I1K-3.2 J12.2J12.5
cucTeMa peryJsitopos. JlaTunku, 3a1aT4uKu
PETYINPYEMBIX BEINYUH U PETYISTOPHI.
beckoHTakTHas anmapaTypa ynpasieHus. /JIex/

2.3 Cucremsl crabuim3anuu ckopoctd. [lokazarenn 1 YK-6.1 J1.1
KagecTBa perynnpoBanus. CTaTHIECKUH PEryIsTop IK-3.2 JI1.2J12.1
CKOpPOCTH. DIEKTPOIBUTATENb — KAK OOBEKT 2.2
perynupoBanusi. [IpUHIUITBI TOCTPOEHHS CUCTEM
MOAYMHEHHOTO PEryJIMPOBaHMs apaMeTPOB.

CTpyKTypHasl cXema peryJsiropa CKOPOCTH C
MOAYMHEHHBIM PEryJIMPOBaHUEM. YTIPOIIEHHAS
NPUHIUIHAIBHAS CXEMa PEryJsiTopa CKOPOCTH
aCTaTMYECKOTO 110 33JJaHUI0, ACTaTHYECKOTrO 10
3aJaHMIo U 110 Harpyske. Lludpossie cucremsl
ynpasieHust. [[pUHIUITBI TOCTPOEHHST CUCTEM
YIPaBIECHUS. JIEKTPOIIPUBOJIOM C IPUMEHEHUEM
MHUKpomporneccopos. /JIex/
2.4 CucteMbl IporpaMMHOTO yrpasieHus. /Jlex/ 0,5 YK-6.1 J1.3
IK-3.2
2.5 [IpopadoTka nexunonHoro Matepuana /Cp/ 27 YK-6.1 JI1.1J11.2
IK-3.2 JI1.3 J12.1
J12.2J12.3
J2.5
Pazgen 3. DaekTponpuBoI MeTALIYPruYecKUX
MAaIInH

3.1 ONeKTpONpHUBO METAJUTYPriHUeCKUX KPaHOB. THUIIbI 0,5 YK-6.1 J1.1
AJIEKTPONPUBOI0B. CXEMBI YIPABJICHHUS C I1K-3.2 JI1.3J12.3
MOMOIIBI0 MATHUTHBIX KOHTPOJUIepoB. KpaHOoBEIE 2.4
JJEKTPOIIPUBO/IBI C THPUCTOPHBIMHU
npeobpaszoBatensmu. /Jlex/

3.2 I'pynIoBoi ¥ MHAWBUAYAIbHBIH JICKTPOIPHUBOT 0,5 YK-6.1 J1.1
NPOKATHBIX M TPYOHBIX cTaHOB. J[ByX30HHOE IK-3.2 JI1.3J12.3
pEryHupoOBaHNe CKOPOCTH C 3aBUCUMOM CHCTEMOM 2.4

BO30YyxaeHMS. KOMITTIEKTHBIA THPUCTOPHBIH
aneKTponpuson. /Jlex/




3.3 ONeKTPONpPHUBO HENPEPHIBHBIX CTAHOB. 5 0,5 YK-6.1 J1.1
TpeboBaHUsI K SJICKTPONPUBOLY U BBIOOP THIIA I1K-3.2 JI1.3J12.3
npuBoa. CXeMbl TUTAHUS OT OOLIMX IIUH. J12.4
brouHbIe cXeMBI MMTAHUS U YIPABICHUS.
OCo0EHHOCTH AIIEKTPOIIPUBO/Ia MEXaHU3MOB,
pabotatommx ¢ HaTsDKeHHEM. /JIex/
3.4 [TpopaboTka nekunonHoro marepuaina /Cp/ 5 20 YK-6.1 J1.1
IK-3.2 JI1.3J12.3
2.4
KonTpons 5 9 YK-6.1 JIT.1J11.2
I1K-3.2 JI1.3J12.1
JI2.2J12.3
J12.4J12.5
J12.6 J12.7
5. ®OHJI ONEHOYHBIX MATEPUAJIOB (Ilpuioskenue)
6. YYHEBHO-METOJUYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi Jiureparypa
6.1.1. OcHoBHas JIMTEpaTYypa
ABTOpEI, COCTaBUTENIN 3arnaBue Bubnuoreka W3narenscTBo, roj
JI1.1 |[®enunues B.E. DNeKTpooOOPyAOBaHHE IEXOB |MeToandeckue mocoOus Mocksa, 2005
OM/I.Y.2. DnexTponpHuBog
MPOKATHBIX CTAaHOB 1
BCIIOMOTATEIbHBIX
MexaHn3mMoB 1exoB OMJI:
Y4ebHOe mocobue
JI1.2 |®Denunues B.E. OnexTpoobopynoBaHue 1exoB |Meroandeckue mocoous Mocksa, 2004
OM/I.Y.1.0cHoBBI
ANEKTpOTpUBOAa: YueObHoe
nocobue
JI1.3 |benos M.II. benos ABTOMaTHU3UPOBAHHBIM DJIEeKTPOHHBIHN KaTajsor Mocksa U3naTensckuii HEHTP
M.IL., HoBukos B.A., |31eKTponpuBOA THIIOBBIX "akagemus", 2004
Paccynos JI.H. MIPOU3BOJCTBEHHBIX
MEXaHU3MOB U
TEXHOJIOTHYECKUX KOMIIJICKCOB:
YIeOHHUK
6.1.2. JlonoJiHUTEIbHAS JINTEpaTypa
ABTOpBI, COCTaBUTENIH 3arnaBue Bubnmoreka W3narensctBO, roa
JI2.1 |Ywnnukua M.T. O6mmii  Kypc DIIEKTPOHHBIHN KaTaJor Mocksa Dueprus, 1971
3NEKTPOIIPUBOA: YIEOHUK
JI2.2 [Ywnnukua M.T. Teopus DNIEKTPOHHBIHN KaTaior Mocksa Dueprus, 1979
Ymnukua M.T., ABTOMaTU3UPOBAHHOTO
Kiroues B.1., AIIEKTPONPUBOJIA: YICOHHUK
Cananep A.C.
JI2.3 |Adanacees B.Jl. nog | ABTOMaTH3MpPOBaHHBIN ONEeKTPOHHBIN KaTauor Mocksa Meramnyprus, 1977
pen.CredanoBud 3NEKTPONPUBOJ B IPOKATHOM
B.JL MIPOM3BOJICTBE: yUEOHUK
J12.4 [®ortueBa M.M. DNEeKTPONPUBO.L U DJIEeKTPOHHBIH KaTajsor Mocksa Mertamnyprus, 1990
AIIEKTPOOOOPYAOBAHHE
METaJUTyprHYeCKHX IEXOB !
y4eOHHK
JI2.5 |Komomuern A.II. DNEeKTPONIPUBOA U DNEeKTPOHHBIA KaTaior Mocksa KomocC, 2006
Konomuen A.II., 3NEKTPOOOOPYIOBAHUE:
Konnparsena H.I1., y4eOHUK
Buagsikun U.P., FOpan
CIH.
JI2.6 |Unbunckuii H.O. OCHOBBI IEKTPONPUBOJA! ONEeKTPOHHBIN KaTauor Mocksa U3narensckuii gom
yueOHoe rmocodue M3, 2007
JI2.7 |Bbpacnosckuit 1.4. DHeprocoeperarommn DIeKTPOHHBIH KaTauor Mocksa U3a-kuit ieHTp

N.4. bpacnagckuid,
3.1. Urumaros, B.H.
ITonsikoB

ACHHXPOHHBIH HJICKTPOIIPUBOL;
yueOHOe rnocobue

"Axkanemus", 2004




6.3 IlepeveHs JIMIEH3MOHHOT0 MPOrPaMMHOr0 o0ecrne4eHns

.1 [Windows

I1.2 |Microsoft Office

I1.3 |antuBupycuoe [10 Dr.Web

1.4 |MS Teams

I1.5 |TpeHaxxepHBIH KOMILIEKC DHEprocoeperaromue 31eKTPOIPUBO U IEKTPOOOOpyI0BaHHUE.

6.4. Ilepeqem, I/lH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U leOCIJECCl/IOHaJII)HI)IX 0a3 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasznauenue OcHalienue
11 DIEKTPOOOOpyIOBaHHE Ayautopust Al IPOBENCHUS 3aHATHI JIGKIIMOHHOTO THIA ,
METaJTyprUYeCKUX 1IEXOB CEMUHAPCKOT0 TUIMA, TEKYIIET0 KOHTPOJIS,
WHIUBUAYATbHBIX KOHCYJIbTalluH, MIPOMEXYTOUHOM

aTTeCTalUH, IPYIIOBBIX KOHCYJIbTAIUHI:

JIOCKa KJIACCHYeCKas, KOMIIBIOTEp C JOCTYIIOM K CeTH
"Wuteprer” (16 wr.), npoexrop (1 mr.), skpan (1 mwr.),
pabouee mecTto mpenogasatenst, cron (16 mr.), cryn (32
IIT.)

ITO:Windows 7  Professional, = Microsoft  Office
2007, Kommac, antuBupycHoe IIO Dr.Web, MS Teams,
Visual

Studio, KOMIUIEKT TeMaTHYECKHUX MPE3eHTAMN

4 OnexkTpoobopyaoBaHue Ayautopus AN NPOBEACHUS 3aHATUN JIEKIHOHHOTO THIIA,
METAJUTyPrUUECKUX 1IEX0B CEMHMHAPCKOT0 THUIA, TEKYIIETO KOHTPOJIS,
VHIMBU1yaIbHBIX KOHCYJIbTallui, MIPOMEXKYTOUHOU

aTTeCTalliU, TPYNIIOBBIX KOHCYJIbTALIMMN:

ocka Kilaccuueckas, I0CKa MHTEpaKTHBHAs, KOMIBIOTEP C
noctynoM k cetd "Muteprer” (1 mt.), mpoekTop (1

mrt.), 3kpaH (1 mT.), pabodyee MecTo NpenojaaBaTels, CTOJ
(16 mrt.), ctyn (32 mt.)

ITO:Windows 7 Professional, Microsoft Office 2007,
antusupycuaoe [10 Dr.Web, MS Teams, Visual Studio,
KOMIIJICKT TCMAaTHYCCKUX HpeSeHTaHI/Iﬁ

46 DnexTpoobopyaoBaHue Ayautopust sl CaMOCTOSITENTbHOW paboThl 00yJaroImuxcs,
METaJIyprudeCKuX LeX0B nMeercss MOAKIIOYeHHe kK cetn "HMHTepHeTr" M nmocTynm B
ANIEKTPOHHYIO HMH(OPMAIIOHHO-00Pa30BaTENbHYIO CpELy:
JIOCKa KJIACCHYECKasi, KOMIIBIOTEp C JOCTYIOM K CETH
"NuTteprer" (16 mrt.), mpoektop (1 mr.), 3xpan (1 mr.),
pabouee mecto mpemnopmamarters, cron (16 mrt.), crymn (32
mrr.) TIO:Windows 7 Professional, Microsoft Office 2007,
Kommac, antusupycuoe IO Dr.Web, MS Teams, Visual
Studio

8. METOAUMYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCA

Bech Kypc pasjiesieH Ha caMOCTOSATENIbHbIE B3aUMOCBA3aHHbIE YaCTH, T.€. IMEET MOAYJIbHOE IoCcTpoeHue. PazBuTue
CaMOCTOSATENIFHOCTH CTYJCHTOB JTOCTUTAETCSI HHANBHyAIN3alleH JOMAITHUX 3aaHNi, OTYETOB 10 JIAOOpaTOPHBIM padoTam, 3a/1a4
1 BOIIPOCOB ISl BHYTPHUCEMECTPOBOTO KOHTPOJISI 3HAHUH. JTO 00eCIeYMBaeTCsl METOINIECKUMH pa3padoTKaMu, CYIIECTBEHHO
MOBHIIAIOMNMH 3()(PEeKTHBHOCTH CAMOCTOSTEIHHON pabOTHI CTYICHTOB.

Jlexmim IPOBOJATCS C HCIIOIB30BAHNEM MYJIBTUMETUIHBIX TEXHOJIOTHH B CIIEIIMATIFHO 000PYAOBAaHHBIX ayJUTOPUSX, TIPH 3TOM
JIEKIIMOHHBIN MaTepuan AEMOHCTPUPYETCS ¢ MCIIONB30BaHUEM Tpaduyueckoro peaakropa Power Point.

Ha npaxTrueckux 3aHATHAX W IPU BBIITOJHEHUN JTOMAIITHUX 3aHATHH OCBAaMBAIOTCS KaK KJIACCHYECKHE METO/bI PEIICHNS 3aj1a4, TaK U
C UCIIOJIF30BAHNEM TTAKETOB MPHUKJIAIHBIX IPOorpaMM. Takas BO3SMOXKHOCTh 00€CIIednBaeTCs PAllOHAIBHBIM HCII0Ih30BaHUEM
BPEMEHH NPH NTPOBEACHUH JICKIIHA 1 MIPAKTHYECKUX 3aHATHHA C IIUPOKUM IIPUBIICYCHUEM MYJIBTUMEIUINHON TEXHUKH, U
COBPEMEHHBIX ITaKETOB ITPHUKIIAAHBIX IIPOrpamMM, a Takke GOpMHUPOBaHHEM TPEOOBAHHH K MOATOTOBKE CTYAEHTOB O
MIPEIIECTBYIONINM AUCIUILUTHHAM (MaTeMaTrKa, nHpopMaTHKa, pusnka u ap.) OTaeapHbIe yaeOHbIE BOIPOCH BEIHOCITCS Ha
CaMOCTOATENIFHYIO MTPOPAOOTKY U KOHTPOIHUPYIOTCS TTIOCPEACTBOM TEKyIIeH aTTecTanuu. [Ipr 3TOM OpraHu3yIOTCS TPYIIIOBEIE U
WHAVBUYaIbHBIE KOHCYIbTAIIHH.




