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1. EJIN OCBOEHUSA

1.1{Ilenpt0 OCBOCHHS TUCITUTUIAHBI SBISETCS COPMUPOBATH MUPOBO33PEHNUE, TIOATOTOBUTH OaKaaBpa Mo HaIPaBJICHUIO
22.03.02, 3HarOIIEro COBPEMEHHBIC TCHICHIIMU Pa3BUTHUS 3JICKTPOCTANICIUIABUILHOTO MTPOU3BOJICTBA BO B3aHMOCBSI3H C
JPYTHMH CHCHUATBHBIMUA TUCIUIUTHHAMHE [[HKIIA.

1.2 3az[aan1/I N3Yy4YCHUA JUCHUIIJIMHBI SABJISAOTCSA HAYUUTD CTYICHTA!

1.3| bopmymupoBaTh OCHOBHEIE TPeOOBaHUS K TEXHOJIOTHUECKUM TIPOIIeCCaM IPOU3BOICTBA;

1.4]|BrIOMpaTH HEOOXOAMMOE 000PYJOBAHUE C YUETOM PEIICHUs 3a]a4 SHEPro- U pecypcocOepesKeHus;

1.5| Be1Oupats 1 000CHOBHIBATH 3(h(hEeKTHBHBIC METOIBI OPTaHU3AIIH IPOM3BOICTBA;

1.6 | BEITOTHATE HCCJICAJO0BAaHUS METAJLUTYPTUYCCKUX IMTPOLUECCOB U OGOpyHOBaHI/Iﬁ;

1.7 coctaBnsTh 0030pbl HAYYHO-TEXHHUYECKOM JINTEPATYPHI B 00JIACTH CBOEH NMPOQEeCCHOHATIBHOM e TEIbHOCTH.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Hukn (paznen) OIT: |BI.B.):[B.07

2.1| TpeGoBaHus K NpeIBapUTEJLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1| Teopus 1 TEXHOJIOTHUS MPOU3BOACTBA CTAIH

2.1.2| DkcTpakiys YepHBIX METAIIIOB

2.1.3|MaremaTuka

2.1.4| Temodusuka 1 TEIVIOTEXHUKA

2.15 TCpMO,I[I/IHaMI/IKa 1 KMHCTHUKA CTAJICTITIAaBUJIBHBIX IMPOILECCOB

2.1.6|Undopmaruka

2.1.7|adopmMaimoHHbIC TEXHOJIOTUH B METAIUTY PTHH

2.1.8|Hayunas-ucciemoBarenbekas pabora

2.2 dncuunauHbl (MOIYJIH) U PAKTUHKH, JJIs1 KOTOPBIX OCBOEHHE TAHHOM THCHUTILIHHLI (MOIYJIs1) HEOOX0TUMO KaK
npealecTByOIee:

2.2.1|TloaroToBKa K IMpoLeAype 3allIuTHI U mpoteaypa 3amutsl BKP

2.2.2|IIpoekTupoBaHKe METAJLTYPTHUYECKHIX LIEXOB

2.2.3|Hay4Has-uccienoBarenbekas pabora

3. PE3YJIBTATBI OBYUEHNS 11O JUCIUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMHA
KOMIIETEHIIUAMMA

IIK-1: Cnoco0eH onpeesiTb OPraHM3alMOHHbIE W TEXHMYeCKHe Mepbl IS BHINOJIHEHHS NPOU3BOACTBEHHBIX 3aIaHNi B
NMoapa3IeJeHusAX NIEKTPOCTAIEIIABHIBHOIO IIexXa

IIK-1.2: [IpoBoauT aHAIM3 TNPHYMH U3MEHEHUI NapaMeTPOB M NMOKa3aTeJ/ieil NPOUEeCCOB BbINJIABKHM M Pa3IUBKHU CTAJIH

3HaTh:

ITK-1.2-31 MeTobI aHAIN3a ¥ CHHTE3a U3yYaeMbIX SBJICHUHN U MPOIIECCOB

IIK-1.1: IIpoBoAUT KOHTPOJIb TEKYIIMX OTKJIOHEHHUH OT 3aIaHHBIX BeJIUYMH NapaMeTPOB M NMoKa3aTeeil npoueccos
MPOM3BOJCTBA HENMPEPBLIBHOJINTHIX 3ar0TOBOK M (WJIM) CIUTKOB CTAJIH

3HaTh:

I1K-1.1-31 0CHOBHBIE OTKIIOHEHHUS OT 3aJaHHBIX BEJIWMYUH IIPU MTPOU3BOACTBE CTAIN

IIK-1.2: [IpoBoauT aHAJHM3 TNPHYHH U3MEHEHHUI IapaMeTPOB U NMOKa3aTeJIeil IPoLeccoB BLIILUIABKH U PA3IUBKH CTATH

YMmerhb:

ITK-1.2-Y1 BBINOJHATH TEPMOANHAMHUYUECKHIE PACUEThI IPOLIECCOB, POTEKAIOLIUX MPU OCYIIECTBICHUH BBITUIABKU CTAIH

IIK-1.1: IIpoBoAUT KOHTPOJb TEKYIIMX OTKJIOHEHHUIl OT 3aJaHHBIX BeJIMYMH MapaMeTPOB U NMoKa3aTeseil MpoueccoB
NPON3BOJCTBA HENPEPLIBHOJINTBIX 3aT0TOBOK M (/M) CIMTKOB CTAJH

YMmerhb:

I1K-1.1-Y1 ucnoas30BaTh OCHOBHEIE TIOHATHUSA, 3aKOHBI U MOJCIIN TCPMOJANHAMUKMH, XUMHYECKON KHHETUKH, IEPEHOCA TCIJIa U
MaccChI

IIK-1.2: [IpoBoauT aHAJM3 TNPHYHH U3MEHEHHUI MapaMeTPOB U NMOKa3aTeJIeil IPoLeccoB BLIIUIABKU U PA3TUBKH CTATH

Baanern:

I1K-1.2-B1 aHann30oM MpoIecCcoB BHIILIABKH, BHEATPEraTHOW 00paOOTKH M PA3IUBKU CTAJIH




MK-1.1: IIpoBOAUT KOHTPOJIb TEKYLIUX OTKJIOHEHUH OT 3aJaHHBIX BeJINYMH MapaMeTPOB U MoKa3aTeJeil mpoieccoB
MPOU3BOICTBA HEMPEPHIBHOJUTHIX 3ar0TOBOK U (MJIH) CJAUTKOB CTAIH

Baanern:

[1K-1.1-B1 HaBblkamMu 1 00OCHOBBIBATH 3()(heKTHUBHBIE METOBI OPraHU3ALMH IIPOU3BOJICTBA

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaunmenoBanue pasaesioB u TeM /Buj 3ansatus/ | Cemectp /| UacoB | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHA Kype 197071 H 3JI.
pecypcbl
Pa3nen 1. CTanaapTu3anus cTajad U CIJIaBOB
3JIeKTPONEeYHOr0 COPTAMEHTA.
1.1 CranmapTu3aius CTald U CIUIaBOB JICKTPOIICTHOT O 6 4 IK-1.1 JI1.1J11.2
coptamenTa. /Jlex/ IK-1.2 JI2.1J12.3J12.2
315233
1.2 npopaboTKa JEKIIMOHHOTO MaTepuana 6 16 IK-1.1 JI1.111.2
CaMOCTOSITEIIbHOE U3YUYEHHE JINTEPATYPBI. IK-1.2 JI2.1J12.3J12.2
/Cp/ 31092 33
Pa3zpnen 2. OrHeynopHblie MaTepUuaJibl U
(yTepoBKa TyroBbIX 3JIeKTponeyeii,
CTAJIePA3IMBOYHBIX H MPOMEKYTOYHBIX KOBIIEH
2.1 OrHeynopHble MaTepHabl U GyTepoBKa JyroBbIX 6 6 IK-1.1 JIL.JI1.2
3JIEKTPOTIEUEH, CTanepa3IuBOYHBIX U IK-1.2 JI2.1J12.3712.2
MPOMEKYTOUHBIX KOBIIEH /JIek/ 3109233
2.2 I'OCTs1 u Texuuueckue ycnosust /IIp/ 6 2 IK-1.1 JI1.111.2
IK-1.2 JI2.1J12.3712.2
2.3 IIpopaboTka JIEKIHOHHOTO MaTepHaja 6 16 IK-1.1 JI1.1J11.2
CaMOCTOSATENIbHOE U3YUYCHHUE JINTePaTyPhIL. IK-1.2 JI2.1J12.3712.2
/Cp/ 315233
Pazgen 3. IlInxToBbIe MaTepUaIbI
IEKTPOILIABKH CTAIN
3.1 [IInxTOBBIE MaTEpUAIIBI ANEKTPOIUIABKH CTAIN 6 6 IK-1.1 JI1.1J11.2
/JTex/ IK-1.2 JI2.1J12.3712.2
315233
3.2 Pacuer ontumanbHoi mnxToBky mwiasku  /I1p/ 6 14 IK-1.1 JI1.111.2
IK-1.2 J2.1J12.3J12.2
3152033
3.3 Pa6ota ¢ nacriopramu masok B JICII- 160 /J1a6/ 6 4 IK-1.1 JI1.1J11.2
IK-1.2 JI2.1J12.3712.2
315233
3.4 [TpopaboTka JEKIMOHHOTO MaTepHaa 6 16 MK-1.1 JIL.1JI1.2
CaMOCTOSITEJIbHOE U3YYEHHUE JTUTEPATYPHIL. IK-1.2 J12.1J12.3J12.2
/Cp/ 3152033
Pazgen 4. OcHOBHBIE IEePHOABI YIEKTPOILIABKH.
3anpaBka, 3aBanka mmxrbl. [lepuon
TLUIABJIEHHUS.
4.1 OCHOBHBIE TIEPUO/IbI AIEKTPOILIIABKH. 3arpaBKa, 6 6 IK-1.1 JIL.1JI1.2
3aBajka muxThl. [lepuon ruiaBnenus. /Jlex/ I1K-1.2 JI12.1J12.3712.2
3152033
4.2 ITuxToBble Marepuansl /IIp/ 6 2 IK-1.1 JI1.1J11.2
IK-1.2 JI2.1J12.3J12.2
5132033
4.3 [IpopaboTka JEeKIIMOHHOTO MaTepHaa 6 16 IK-1.1 JI1.1J11.2
CaMOCTOSTEJIBHOE U3YyUEHUE JINTEPATYPHI. IK-1.2 JI2.1J12.3J12.2
/Cp/ 5132033
Pazgen 5. OxkucauTeNbHBIH 1
BOCCTAHOBHTEJILHBIH MEPHOABI JIEKTPOIIABKA
5.1 OKHCIUTENBHBIA 1 BOCCTAHOBHTENBHBIA TIEPHOIBI 6 8 IK-1.1 JI1.1J11.2
anekTporuaBku /Jlex/ MK-1.2 | J12.1J12.3]12.2
315203




5.2 Pacuer nerupyromnmx no6aBok (pabora Mactepa 1mo 6 18 IK-1.1 JI.1J11.2
IUIaBKE B PeaJIbHOM pexume Bpemenu) /IIp/ MK-1.2 | J12.1J12.3]12.2
3152033
5.3 BrimnaBka cranu B JICII (tpenaxep) /J1a6/ 6 14 IK-1.1 JI1.111.2
IK-1.2 JI2.1J12.3)12.2
319233
5.4 IIpopaboTka JIeKIHOHHOTO MaTepHaja 6 8 IK-1.1 JI1.1J11.2
CaMOCTOATENBHOE U3yUYEHHUE JINTEPATYPEIL. IK-1.2 JI2.1J12.3J12.2
/Cp/ 315233
Pa3gen 6. OcHoBHBIE (PU3NKO-XUMHYECKHUE
NMPOLECCHI JIEKTPOCTAICIVIABHIBHOIO MpoLecca
6.1 OcHOBHBIE (PUIUKO-XUMHUIECKHE TPOIIECCHI 6 6 IK-1.1 JI1.1J11.2
JNEKTPOCTAJICIUIaBUIILHOTO Tporiecca /JIex/ IK-1.2 | J12.1J12.3J12.2
315233
6.2 BrinnaBka ctanu B {yroBoi cTaneniaBUIbHON 6 12 IK-1.1 JI.111.2
neuu JICII-160 (no nacnopram miasok) /Ilp/ IK-1.2 | J12.1J12.3]12.2
3109233
6.3 Pacyer marepuanpHoro OajnaHnca miIaBku (IepUO 6 6 IK-1.1 JIL.1JI1.2
mnasnenus) /Ilp/ IK-1.2 | J12.1J12.3]12.2
6.4 IIpopaboTka JIEKIHOHHOTO MaTepHaja 6 7 IK-1.1 JI1.1J11.2
CaMOCTOSATENIbHOE U3YUYCHHUE JINTePaTyPhl IK-1.2 JI2.1J12.3712.2
/Cp/ 315233
KoHTtpos 6 27 IK-1.1 JI1.1J11.2
IK-1.2 JI2.1J12.3J12.2
3109233
KCP 6 2 IK-1.1 JI1.111.2
IK-1.2 JI2.1J12.3712.2
315233
5. ®OHJI OHEHOYHBIX MATEPHUAJIOB (IIpuso:keHue)
6. YYHEBHO-METOJUYECKOE 1 THOOPMALIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHas1 JIMTEpaTypa
ABTOpEI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI1.1 [Kympun B.A. TexHoIOTHYeCKUE MPOLECCHI DNEeKTPOHHBIA KaTajor Pocros /[l ®enukc, 2017
B.A. lllnmmmupos IPOU3BOJICTBA CTAIH: YUeOHUK
JI1.2 |Kynpun B.A., TexHonOTNS MPOU3BOCTBA ONeKTPOHHBIH KaTanor Mocksa AnbsiHe, 2017
Iummupos B.A. cTanu: yueOHoe nocobue
6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnmoreka WznarenscTBO, roj
JI2.1 |Hroaxun ILA., CoBpeMeHHas TEXHOJIOTHS ONeKTPOHHBIN KaTanor MocksaTennorexnuk, 2007
Kucunenko B.B. MIPOU3BOJCTBA CTAJIH:
CIIPaBOYHUK
JI2.2 | dronxun LA., CoBpeMeHHbIE TEXHOJIOTUS ONeKTPOHHBIN KaTanor MocksaTemnorexnuka, 2007
Kucunenko B.B. MPOU3BOJCTBA CTAIH: YIEOHUK
J12.3 | droaxun I.A., IIpeunsnonnas odbpaboTka DNeKTPOHHbBIHKATAIOT MocksaTemnorexuuk, 2007
Kucunenko B.B. METaJUTypruuecKUX PaciuiaBoB:
[TaBmrouenkos U.A., Hay4HOE U3/1aHHE
Bonotos B.10O.
6.2. Ilepeyens pecypcoB HHGPOPMALIMOHHO-TEJEKOMMYHUKAIMOHHOM ceTH «AHTepHeT»
DIIeKTPOMETAIITY PTHSI CTAITH http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?
D1 url=/KnigobMatieres/view/7883
Jlysrun B.I1., KoceipeB K.H., Komonosa O.A. Teopus |http://elibrary.misis.ru/plugins/libermedia/LMGetDocumentByld.p
np |1 TexHOMOTMS MeTaMTyprIH CTAH. DHepreTHKa, hp? 1d=497562
TEXHOJIOTHUS B HKOJIOTHSI CTaJICTUIABUIIBHBIX
nproneccos Uza-so MUCuC, 2010




Korenpaukos, I'. U.; Cemun, A. E.; Toncromymnkui, A.
A.; np.,Teopust u TEXHOJIOTHSA METAJUTYPTUU CTaJIH:
TEXHOJIOTHIECKHE pacueTsl Ha 0a3e paBHOBECHOTO
pacripeqieieHIst KOMIOHEHTOB B CHCTEME METaJll -

http://elibrary.misis.ru/plugins/libermedia/LMGetDocumentByld.p
hp? id=507221

93 |mak - ra3s ¢ ncnonb3oBaHKeM KOMIIBIOTEPHOI
nporpammbl TUBBC - y4e6. mocobme  M31-BO
MUCuC, 2011
6.3 IlepeyeHb NPOrpaMMHOIO o0ecneYeHust
I1.1 |Windows 7 Professional
I1.2  |Microsoft Office 2007
I1.3 |antuBupycHoe I10 Dr.Web
4 [MS Teams
I1.5 |LMS Canvas
6.4. Ilepevyenb nHGOPMALMOHHBIX CIIPABOYHBIX CHCTeM U NPodeccuoHANbHBIX 023 TaHHBIX
n.1  |http://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Haznauenue OcHarieHue
4 DNEeKTPOMETAILTYPTHS CTATIH Aymutopuss Ne 4 [ist IpoBeIeHUS 3aHATHI JIEKIIMOHHOTO THUTIA,
CEMUHApCKOTO THIA, TEKYLIErO0 KOHTPOJS, HWHAWBHIYAIBHBIX
KOHCYJNbTALlM, MPOMEXKYTOYHOW AaTTECTAl[MH, TPYIIIOBBIX
KOHCYJIbTALIIA:
mocka Kiaccudeckas, I0CKa HHTepaKTHBHAs, KOMIIBIOTED C
moctynoM k cetd "Marteprer" (1 mr.), mpoextop (1 mT.), s3xpan
(1 mT.), pabouee MecTo npemnoaasatens, ctoi (16 mr.), ety (32
IT.)
ITO: Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe IIO Dr.Web, MS Teams, Visual Studio,
KOMILUTEKT TeMaTHIECKUX MPE3CHTAIHI
5 DNeKTpOMETAILTYpTUsl CTaIH Aynutopuss  Ne 5 KomnbroTepHblil Kilacc Ui HMpPOBEIEHHS
MPaKTHYECKUX  3aHATHH, 3aHATHH  JIGKUMOHHOTO  THIIA,
CEMHHApCKOTO  THIIA, JIA0OPAaTOpPHBIX  paboT,  TEKYyLIEero
KOHTPOJISl, WHIMBUAYAJIbHBIX KOHCYJBTAIWH, MPOMEXKYTOYHON
aATTCCTallH, TPYIIIOBBIX KOHCyJ’leaHHﬁ:
TOCKa KJaccH4eckas, IOCKa HWHTEpaKTHWBHAs, KOMIIBIOTED C
nocrynom k cetu "Mutepuer" (16 mrt.), mpoekrop (1 mrt.),
bkpan (1 1wT.), pabouee mecto mpenoaasarens, cron (16 mir.),
ctyn (16 mwr.)
T10: Windows 7 Professional, Microsoft Office 2007, Kommac,
antusupycHoe IIO0 Dr.Web, MS Teams, Visual Studio,
KOMIUIEKT ~ TEMaTHYeCKUX  Mpe3eHTauuii,  BupTryarpHbId
1abopaTOpHBIA  KOMILIEKC:
- Cranesap anexrporeun (JCII)
46 AyIouTopusi AT CaMOCTOATENbHOW padoThl |Ayautopusi Ne 46 momenneHue sl CaMOCTOSTENBHON paboThI

o0yuaromuxcs

00ydJaromuxcs, UMeeTcsl MoAKIoueHne Kk cetu "HMHtepHeT"
TOCTYIT B DJIEKTPOHHYH HWH(POPMAIMOHHO-00pa30BaTEIILHYIO
cpeny:

MocKa  KJaccHyeckas, KOMITBIOTEp C JOCTYIOM K CeTH
"Nurepuer” (16 mr.), mpoektop (1 wr.), axpan (1 mrT.), pabouee
MecTo npenoaasarens, crou (16 mr.), cryn (32 wrT.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommac,
antusupycroe 110 Dr.Web, MS Teams, Visual Studio

8. METOANYECKHUE YKA3AHUA /JUIS1 OBYYAIOIIIUXCS




Beck Kypc pa3zeneH Ha caMOCTOSTENbHBIE B3aNMOCBS3aHHBIEC YaCTH, T.€. IMEET MOIyJIbHOE IocTpoeHue. Pa3ssurne
CaMOCTOSATENIFHOCTH CTYACHTOB TOCTUTAETCSI HHANBHAIyAIN3allell JOMAITHUX 3aaHni, KypcOBOH pabOTOM, 3a/1a4 M BOIIPOCOB IS
BHYTPHCEMECTPOBOTO KOHTPOJIS 3HAHUH. DTO 00ecnednBaeTCcs METOAMIECKIMH pa3paboTKaMu, CO3IaHHBIMU B 3JICKTPOHHOM
(dhopmare, CyIIeCTBEHHO TIOBBIIAIOIIAMHI dPPEKTUBHOCTh CAMOCTOSTEIHLHONW PabOTHI CTYCHTOB.

Jlexmi IpOBOJATCA C HCIIONB30BAHAEM MYJIBTUMETUIHBIX TEXHOIOTHUH B CIIEIINATIFHO 000PYIOBaHHBIX ayIUTOPHUSX, TIPH 3TOM
JISKIIMOHHBINA MaTepra IEMOHCTPUPYETCS ¢ NCTIOIb30BaHHEM Tpadudeckoro peaakropa Power Point.

Ha npaxTryeckix 3aHATHAX W IPU BHIIOJHEHUH TOMAITHAX 3aHATHI OCBAaMBAIOTCS KaK KIIACCHIECKUE METOIBI PEIICHHUS 3313, TaK ’
C MCTIONTF30BAHMEM TTAKETOB MPHUKJIAIHBIX IIporpaMM. Takasi BO3SMOYKHOCTh 00€CIIednBaeTCs PAllOHAIBHBIM HCIIOIh30BaHUEM
BPEMEHH IIPH NTPOBEACHNH JICKITUHA U PAKTHUSCKUX 3aHATHH C ITUPOKUM MTPHUBIICUCHIEM MYJIbTUMEANHHON TEXHUKH, U
COBPEMEHHBIX ITaKETOB IIPHUKIIAJHBIX IIPOTPaMM, a TaKkke GOpPMHUPOBaHIEM TPeOOBaHHI K OATOTOBKE CTYACHTOB IO
MIPEIIISCTBYIONINM AUCITUIUTHHAM (MaTeMaTrKa, HH)OpMaTHKa, TEOPETHIECKass MEXaHUKa, COTIPOTUBIICHIE MAaTEPHAJIOB, U 1Ip.).

B KoHIIE Ka)KI0ro MpakTHYECKOTO 3aHATHS PEKOMEHIyeTCsT TPOBOANTE 10-15 MUHYTHBIN TECTOBBIM KOHTPOJIb JUISI OIICHKH YPOBHS
YCBOGHUS MaTepHalia KakKJbIM CTYACHTOM.

JucruruinHa TpeOyeT 3HAYUTEIILHOTO 00beMa CaMOCTOSATEIBHOM paboThl. OTIENbHBIC YU4eOHbBIC BOITPOCHI BEIHOCITCS Ha
CaMOCTOSATENFHYIO TTPOPA0OTKY W KOHTPOIHUPYIOTCS ITOCPEICTBOM TeKyIIel aTTecTanui. [Ipr 5TOM OpraHu3yIOTCsl TPYIIIOBBIC U
WHIWBUyalbHBIE KOHCYTbTanni. KauecTBeHHOE OCBOCHUE TUCIIMIDIHHBI BO3MOXKHO TOJBKO IPH CHCTEMAaTHIECKOM
CaMOCTOATEIIFHOW paboTe, YTO MOANCPKUBACTCS CHCTEMOH TEKyIIeH u pyOeKHOM aTTeCTaIluH.




