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

CaMOCTOSITENBHO YCTaHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BHICIIETO 00pa3oBanus denepanibHOE TOCYIAPCTBCHHOE
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Ne 602 0.8.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUIaHa!

22.03.02 Metamtyprust, OM-19 Ou3.plx O6paboTka METaUIOB AaBJICHUEM, YTBEPKIECHHOTO Y4ueHbIM coBeToM BD HUTY
"MUCuC" 28.02.2019, npotokosn Ne 6-19

Pabouas mporpamma oo0peHa Ha 3aceqaHuu Kadeapsl
OomenpogeccuoHAIBHBIX AUCHHIINH
IIpotokoun ot 26.06.2020 r., Ne10

3aB. kadenpoit Ycuynu-Kpurep T.H.



1. EJIN OCBOEHMU

1.1{Hay4uts cTyAEHTOB TEXHHYECKH I'PAMOTHO OCYIIECTBILATL PacdeT, BEIOOP THIIA M MOITHOCTH 3JIEKTPOOOOPYIOBaHHS, €TI0
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 MpeBapUTEJbHON MOATOTOBKE 00y4YAIOLIET0CH:

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 MpoLeAype 3aIIUThI U Mporeaypa 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 peryJMpyeMoro 3J1eKTPONPHBO/IA U HX TEXHHIECKNE XaPAKTEPUCTUKU

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: 1eMOHCTPHPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYrUuX (pyHIaMeHTATbHBIX HAYK B NPo(eccCHOHAIbHOI
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 BBISIBJSITH 00beKThI /ISl YJIy4YllleHUs] B TEXHUKe U TeXHOJIO0TUH

YMmern:

I1K-3.2 -Y1 ucnonp30BaTh METOABI PacdeTa MPOLECCOB U PEKMMOB PAOOTHI AIEKTPOIIPHUBOJIOB

YK-6.1: 1eMOHCTPMPOBATH 3HAHHME €CTECTBEHHOHAYYHBIX U IPYruX pyHAaMeHTANbHBIX HAYK B NPo(eccHOHAIbLHOI
AeATeTbHOCTH

YMmern:

VYK-6.1-Y1 ucnonb30BaTh COBPEMEHHBIE METO/Ibl aHAJIN3A U CHHTE3a 3JIEKTPOMEXaHHUECKHUX YCTPOUCTB, BHITIOJIHEHHBIX HA OCHOBE
3JIEKTPOIPUBOAA

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

Baagern:

I1K-3.2 -B1 MeTogamMu HajlaJKK U 3KCILTyaTallMi CHCTEM 3JICKTPOIIPUBOJIOB MPOU3BOICTBEHHBIX YCTAHOBOK B PA3IMYHBIX OTPACIISIX
MIPOMBIIIJIEHHOCTH

YK-6.1: neMOHCTPHPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX U APYruX GyHIaMeHTAIbBHBIX HAYK B PO ecCHOHAIbLHOI
AeATeIbHOCTH

Baanern:

YK-6.1-B1 meToamu 000CHOBaHHOTO BEIOOpA pexrMa padoThI AIEKTPOIIPUBOJIOB JIJIs ONITHMAILHOCTH IIPOLIECCOB H3TOTOBICHUS
H3JIeTHIA

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pazgenos u teMm /Buj 3ansatus/ | Cemecrp /| HacoB | Komneren- | JIuteparypa | Ilpumeuanue
3aHATUA Kype 107071 H L.
pecypcsl
Pa3nen 1. OcHOBBI 2JIEKTPONIPUBO/IA
1.1 OCHOBHBIE TIOJI0’KEHUS] OITUCAHUS CTATUUECKUX U 6 4 YK-6.1 JI1.2 JI1.3
JMHAMHYECKUX PEXKUMOB paboThL. Y CIOBHE IK-3.2 J12.1 J12.5
yCTOWYNBOW pabOTHI 3JIEKTPOIPHBO/IA. J12.6

DNeKTpOMEXaHNIeCKHe CBOHCTBA U
XapaKTEepUCTUKH dJIeKTpoaBurateneil. TopmosHbie
PEXKUMBI paObOTHI. DIECKTPOJABUIATEIIH CO
CTIEIUAILHBIMY XapaKTepucTukamMu. /JIex/




1.2 Pacuer crarnueckux xapakrepuctuk JIIT HB /TIp/ 2 YK-6.1 JI1.2 J12.5
J12.6 J12.7

1.3 HccnenoBanne MEXaHHIECKUX U DHEPTETUICCKUX 3 VK-6.1 J11.2
XapaKTePUCTHUK, JBUTaTels TIOCTOSIHHOTO TOKA C J12.4J12.5
HE3aBUCHMBIM BO30YyxkneHueM /J1ad/

1.4 Pexxumbl paboThI M BBIOOP MOIIHOCTH JABUTATEIEH. 4 YK-6.1 JI1.2 J12.5
HarpeB u oxnaxaeHue 3JCKTPOIBUTATEIICH. IK-3.2 JI2.6 J12.7
Harpy3ounsie nuarpaMMbl. Pe:xumbl paboThI.

Br160p MomHOCTH ABHTATENEH P PA3IHMYHBIX
pexxnMax paboTel. OCHOBHBIC CBEICHHS 00
JNEKTPOJBUTATEIISX, IPUMEHIEMBIX B
MeTaJUTyprudecKux mexax. /JIex/
1.5 Pacuer u Be1O0p anexTponpuBoga. /Ip/ 2 VK-6.1 JI1.2 J12.5
J12.6 J12.7

1.6 Pexxumbl paboTHI 3J1€KTPOIBUTaTeNel MOCTOSHHOTO 2 YK-6.1 JI1.2 J12.5
Toka. /IIp/ JI2.6 J12.7

1.7 HccnenoBanue mycKOBBIX, TOPMO3HBIX U 3 YK-6.1 J1.2
9KCIUTYyaTallMOHHBIX XapaKTePUCTUK  JBUTATEINS J12.4J12.5
MOCTOSIHHOTO TOKa C HE3aBUCUMBIM BO30YKIEHHEM

/J1ab/
1.8 PerynupoBanue ckopoctu anexTponpusoza. /Jlex/ 4 YK-6.1 JI1.1J11.3
I1K-3.2 J12.5 J12.6

19 ITpopaboTka JICKIIMOHHOTO MaTepHaia, MaTepuaa 32 YK-6.1 JI1.1J11.2
MPAaKTUYECKUX 3aHATUN, TOJATOTOBKA K [1K-3.2 JI1.3 J12.2
BBINOJIHEHHIO U 3aIIUTE OTYETOB JIAOOPATOPHBIX J2.3J12.4
pabdor /Cp/ J12.5712.6

2.7
Pa3znen 2. ABToMaTH4YecKoe ynpaBJjieHue
3JIeKTPONIPUBOAAMH

2.1 CucteMbl aBTOMaTHUecKoro yrnpasneHus (CAY) 1 YK-6.1 J1.1
anekTponpuBoaoM. Kinaccudukanms. PazoMkHyTBIE IK-3.2 JI1.3J712.2
u 3aMKHYTble CAY. OCHOBHBIE IOHSTHUS O 2.3
nepenaToyHo PyHKINY, YCTONUYUBOCTH CUCTEMBI,

PETYIHPYIONINX U KOPPEKTUPYIOIINX 3BEHBSIX.
/J1ex/

2.2 Ammapatypa ynpasneHus. Kiaccupukarms. 1 YK-6.1 JI1.1J11.3
Anmnapatypa 3aiuThl. Y HUGUIMPOBaHHAS OIoYHas IK-3.2 J12.2J12.5
cHcTeMa peryJisiTopoB. JlaTunku, 3a1aT4nkn
PETYINPYEMBIX BEINYUH U PETYISTOPHI.
beckoHTakTHas anmapaTypa ynpasieHus. /JIex/

2.3 Cucremsl crabunuszanuu ckopoctu. [Tokazarenu 2 YK-6.1 Ja
KayecTBa peryiaupoBaHusi. CTaTHUECKUN PerysTop IK-3.2 JI1.2J12.1
CKOPOCTH. DIJIEKTPOJIBUTATEINh — KaK 0OBEKT 2.2
perynupoBanus. [IpHHIIUITEI TOCTPOEHUS CHCTEM
MOAYMHEHHOTO PEryJIMPOBaHMs TapaMeTPOB.

CTpyKTypHasi cXema peryJsiropa CKOpOCTH C
MOAYMHEHHBIM PEryJIMPOBaHUEM. YTIPOIIECHHAS
NPUHLUITHAIBHAS CXEMa PEryJisiTopa CKOPOCTH
aCTaTHYECKOTO 110 3aJJaHUI0, ACTATHIECKOTrO TI0
3aJaHuio u 1o Harpyske. Lludpossie cucrembl
yrpasieHust. [[pUHIUIIBI TOCTPOCHHS CHCTEM
YIPaBICHUS JIEKTPOIIPHUBOJIOM C IPUMEHEHUEM
MHUKponporneccopos. /JIex/
2.4 CucteMbl IporpaMMHOTo yrpasieHus. /Jlex/ 1 YK-6.1 J1.3
IK-3.2
2.5 IIpopaboTtka nekuronHOro Marepuana /Cp/ 20 YK-6.1 JI1.1J11.2
IK-3.2 JI1.3 J12.1
J12.2J12.3
JI2.5

Pazgen 3. DaekTponpuBoa MeTALIyPru4ecKux
MaIInH




3.1 ONeKTpONpHUBOA METAJUTYPrHUECKUX KPaHOB. THIIbI 1 YK-6.1 J1.1
AIIEKTPONPUBOI0B. CXEMBI YIPABJICHHUS C I1K-3.2 JI1.3J12.3
MOMOIIBI0 MATHUTHBIX KOHTPOJLIepoB. KpaHoBbIE 2.4
3JEKTPOIIPUBOBI C THPUCTOPHBIMHU
npeoOpa3zoBatensamu. /Jlex/
3.2 I'pynnoBoil 1 HHIUBUAYATBHBIN TEKTPONIPUBOL 1 YK-6.1 J1.1
MPOKATHBIX U TPYOHBIX CTaHOB. J[ByX30HHOE I1K-3.2 JI1.3J12.3
peryiaMpoBaHuE CKOPOCTH C 3aBUCUMON CHCTEMOM 2.4
B030yxk1eHHs1. KOMIIeKTHBII THPUCTOPHBIN
3neKkTponpuBo. /JIex/
3.3 DIEKTPONIPUBOT HETIPEPHIBHBIX CTAHOB. 1 YVK-6.1 JI1.1
TpeboBaHUS K 3JIEKTPOIIPUBOIY M BEIOOD THIIA IK-3.2 JI1.3J12.3
npuBoja. CxeMbl MUTAHUS OT OOIIUX LIUH. J12.4
BbrodHbIe cXeMBI MMTAHUS U YIPABICHUS.
OCo0EHHOCTH AIIEKTPOIIPUBO/Ia MEXaHU3MOB,
paboTaroumx ¢ HaTsbkeHueM. /JIex/
3.4 [TpopaboTka nekunoHHOro Marepuana /Cp/ 15 YK-6.1 J1.1
I1K-3.2 JI1.3J12.3
2.4
KonTtpons 6 9 JI1.1J11.2
J1.3J12.1
JI2.2J12.3
J12.4J12.5
J12.6 J12.7
5. ®OHJ ONEHOYHbBIX MATEPUAJIOB (Ilpnioxenue)
6. YYHEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi Jiureparypa
6.1.1. OcHoBHAas IMTEepaTypa
ABTOPBI, COCTaBUTENN 3arnaBue bubnmorteka W3nparenscTBoO, TOA
JI1.1 (®enunues B.E. OnektpoobopynoBanue 1exoB OMJI.Y.2. | MeTtonuueckue Mockga, 2005
DNEKTPONPHUBOJ] TPOKATHBIX CTAHOB U nmocooust
BCIIOMOTaTENbHBIX MEXaHU3MOB LIEXOB
OM/I: YuebHoe nmocobue
JI1.2 | ®enunnes B.E. OnexTpoobopyI0BaHNE IIEXOB Metoanueckue Mocksa, 2004
OM/I.Y.1.OCHOBBI 3JEKTPOMPHUBOIA! nmocooust
VY4ebHOE mocobue
JI1.3 |benos M.II. benos M.II., ABTOMaTH3UPOBAHHBIN JIEKTPONPUBOL DnekTpoHHBIN Karanor (Mocksa U3naTenbckuil
Hosukos B.A., Paccynos TUIOBBIX POU3BOJACTBEHHBIX MEXaHU3MOB ueHTp "akagemus", 2004
JLH. U TEXHOJIOTMYECKUX KOMILJIEKCOB!
YYIeOHHUK
6.1.2. JlonoJiHUTEIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTENU 3arnaBue Bubnuoreka W3natenscTBO, rog
JI2.1 |Yunukua M. OOummii Kypc 3IEKTPONPHBOJA: OnexTpoHHBIN KaTanor |Mocksa OHeprus, 1971
y4eOHHUK
JI2.2 |Yunukun M.T'. Uunukun Teopus aBTOMaTU3MPOBAHHOIO OnexTpoHHbIN KaTanor |Mocksa OHeprus, 1979
M.T., Knroues B.U., IIEKTPONPUBOJIA: YIEOHHK
Cannnep A.C.
J12.3 [Adanacses B.JI. mon ABTOMaTH3UPOBAHHBIN AJIEKTPONPUBOJ B | DIEKTPOHHBIN KaTanor |MockBa MeTannyprus,
pen.Credanosny  B.JL IIPOKAaTHOM ITPOM3BOICTBE: yUEOHHK 1977
J12.4 |®otnesa M.M. DJEeKTPONPHUBOJL U AIIEKTPOOOOpyIOBaHUE | DIIEKTPOHHBIH KaTanor (Mocksa Meramtyprus,
METaLTYyPrHYecKuX IEX0B : yueOHHK 1990
J12.5 [Komomuen A.I1. Konomuenr |OnekTponpuBoa u anekTpoodopynoBanue: | DiaekTpoHHbIN katanor |Mocksa KonocC, 2006
A.I1., KougparseBa H.I1., y4eOHUK
Bnagsikun U.P., FOpan C.H.
JI2.6 (Uneuncknit H.O. OCHOBBI NIEKTPONIPUBOJA: yIEOHOE OnekTpoHHBIH Katanor |Mocksa M3narensckuii gom

mocooue

M3, 2007




JI2.7 | Bpacnosckuit 1.4. N.41. DHeprocoeperammuii aCHHXPOHHBIH DNeKTpOHHBIH Katanor | Mocksa U3n-kuii ieHTp
Bpacnasckuii, 3.111. JIEKTPONPUBOJ;: ydeOHOe rocobue "Axagemus", 2004
Urumaros, B.H. ITomskos

6.3 Ilepevens JTHIEH3HOHHOTO TPOTPAMMHOTO 00ecreyeHust

II.1  [Windows

T1.2 |Microsoft Office

I1.3  |antuBupycuoe [10 Dr.Web

1.4 |MS Teams

I1.5 |TpeHakepHBIH KOMILIEKC DHEprocOeperaronue 31eKTPOIPHBO U HIEKTPOOOOpyI0BaHHUE.

6.4. Ilepeuens uHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPodecCHOHATBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasuauenne OcHarmenne
11 DNeKTPOOOOPYAOBAHHE Ayautopusi Ui TIPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA , CEMHHAPCKOTO THIIA,
METaJUTyprHYECKIX IIEX0B TEKYIIETo KOHTPOJIS,
WHAWBUAYAIBHBIX ~ KOHCYNBTAIlMHd, NPOMEKYTOYHOH  aTTECTAllMH, TIPYIIOBBIX
KOHCYJIbTaIlUMN:

JTIOCKa KJIaCCHYecKasi, KOMIBIOTEP ¢ AOCTYNoM k cetr "MHTepHeT" (16 IIT.), MPOSKTOP
(1 mt.), 3kpaH (1 mr.),

paboyee MecTo mpenogaBates, ctod (16 mrT.), cryn (32 mr.)

I1O:Windows 7 Professional, Microsoft Office 2007,Kommac, aunTuBupychoe 11O

Dr.Web, MS Teams, Visual
Studio, KOMITIEKT TEMAaTHICCKUX MPE3CHTAIII

4 DnexTpoodopynoBaHUE AymuTOpHUs AN TIPOBEICHUS 3aHATHH JIEKIMOHHOTO THIIA, CEMHHAPCKOTO THIIA,
METaJUTyprHYECKIX IIEX0B TEKYIIETO KOHTPOJIS,
WHAWBUAIYANbHBIX — KOHCYJBTAllMH, TPOMEXKYTOYHOH  aTTeCTallid, TPYIIIOBBIX
KOHCYJTbTALIMA:

oCKa KJIacCHYecKas, J0CKa HWHTEPAKTHUBHAs, KOMIIBIOTEp C JIOCTYIIOM K CETH
"Wuteprer” (1 mr.), mpoektop (1

mT.), 3kpaH (1 mrT.), pabouee MecTo mpemnoaaBates, ctol (16 mr.), cTyr (32 mr.)
[10:Windows 7 Professional, Microsoft Office 2007, antusupycuoe I10 Dr.Web, MS
Teams, Visual Studio,

KOMIUIEKT TEMaTHUECKHUX MMPE3CHTALUI

46 DneKkTpoobopya0BaHNE Ayautopust s cCaMOCTOSTENbHON paboOThl 00YUAIONIMXCS, UMEETCS MOAKIIOUEHUE K
METAJUTYPrUYE€CKUX LIEXOB cetn "MHTepHeT" W JOCTYH B DJJIEKTPOHHYIO HWH(POPMAIMOHHO-00PA30BATEIbHYIO
cpeny: IOCKa Kiaccuyeckas, KOMIbIOTep ¢ aoctynoMm k cetu "Wurteprer" (16 mir.),
npoektop (1 mT.), akpan (1 mwrT.), pabouee MecTo mpenogaBatesns, ctoua (16 mr.), cTyn
(32 wrr.) ITO:Windows 7 Professional, Microsoft Office 2007, Komniac, antHBHpycHOE
ITO Dr.Web, MS Teams, Visual Studio

8. METOIUYECKHUE YKA3ZAHUA I OBYYAIOIUXCA

Bech kypc paszenieH Ha caMOCTOSATENbHbIE B3aUMOCBS3aHHbBIE YaCTH, T.€. IMEET MOAYJIbHOE IocTpoeHue. PasBuTue
CaMOCTOSATENILHOCTH CTYAECHTOB JIOCTUIaeTCs MHIUBHTyaIn3alyeil JOMaIHuX 3a1aHii, OTYETOB MO JIabOpaTOpHBIM paboTam, 3a1ad u
BOIIPOCOB JUIsl BHYTPHCEMECTPOBOTO KOHTPOJIS 3HAHUK. DTO 00ecneynBaeTcss METOMIECKUMH Pa3padoTKaMu, CyIIeCTBEHHO
MOBBIIIAIOMINMHE 3P PEKTHUBHOCTH CAMOCTOSTENEHON paboThl CTYJCHTOB.

Jlekumu poBOASATCS ¢ HCHOJIB30BAHUEM MYJIBTUMEANHHBIX TEXHOJIOTHH B CIIEIHANbHO 000PYIOBAaHHBIX ayIUTOPHSIX, IPU STOM
JIEKIIMOHHBII MaTepuall IeMOHCTPUPYETCs C UCIIOJIb30BaHUEM Tpaduueckoro penakropa Power Point.

Ha nmpakTiyecknx 3aHATHSAX U IIPU BBITOJHEHUH JOMAIIHUX 3aHATHH OCBAaMBAIOTCS KaK KJIACCHYECKHE METOAbI PELIeHHs 3a1a, TaK U
C MCIOJIb30BaHUEM ITAKETOB MPHKIIAIHBIX IIporpaMM. Takast BO3SMOKHOCTb 00€CIIeYMBACTCS PALIMOHAIBHBIM HUCIIOJIB30BaHHEM
BPEMEHH NPH NPOBEACHUH JICKIIMH 1 NPAKTHYECKUX 3aHSTHI C IMUPOKUM IIPUBJICYEHHEM MYJIbTHUMEIUHHON TEXHUKH, U COBPEMEHHBIX
MIAKETOB MPUKJIAJHBIX IPOTPaMM, a Takke (GopMHUpOBaHHEM TPEOOBAHUH K MOATOTOBKE CTYAEHTOB I10 MPEALIECTBYIOIINM
JMCLUITIMHAM (MaTeMaTHKa, HHpopMaTHka, pusuka u ap.) OTnesbHble yueOHbIe BOIIPOCHI BEIHOCATCS Ha CAMOCTOSTEIIBHYTO
popabOTKy M KOHTPOJIUPYIOTCS ITOCPEACTBOM TeKyIIel arrectanni. [Ipu 5ToM opraHu3yIoTCsl TPYIIIOBBIE M HHIUBHIYIbHBIE
KOHCYJIbTaINH.




