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1. EJIN OCBOEHUSA

1.1 | JlaTh 3HaHWSI IO OCHOBAM 3JIEKTPOMETAJLTYPTHH CITEIICTAIH

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM INPOI'PAMMBI

Lux (pasaen) OIT: |B1.B.JIB.02

2.1| TpeGoBanus K MpeIBapUTEIbHOI MOATOTOBKE 00Y4aIOLIEroCcs:

2.1.1|NuadopmaTika

2.1.2|MexaHWYeCKHE CBOWCTBA MAaTEPUAIIOB

2.1.3|MarepuanoBesieHue

2.2| Jucuunaunsl (MOAYJIH) U MPAKTHKH, AJIA KOTOPHIX OCBOEHUE TaHHOH THCHMIIMHBI (MOAY/Is1) HEOOX0AUMO KaK
npeamecTByoIee:

221 CneunanLHme JACTAJICIIPOKATHBIC CTAHbI 1 TEXHOJIOTHUHU MIPOU3BOACTBA METaAUIOU3ICTUN

3. PE3YJIbTATBI OBYYEHMUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMU
KOMIIETEHIIUSAMHA

IK-1: Cnoco6eH k BLIOOPY METOA0B U CPEACTB UCIBITAHUNA M UCCJIEIOBAHUN H3/1eJI1i, U3rOTOBJEHHBIX B HECJO0KHbBIX
npoueccax TepMUYECKOro Mpou3BoACTBA

I1K-1.2: IIpuMeHsieT 3HaHUA 00 OCHOBHBIX THIIAX COBPEMEHHBIX MATEPHAJIOB, IPUHIUNAX UX BLIOOPA 1JIs 32JaHHBIX
YCI0BHMH IKCILTYATAUMHT

3HaTh:

[IK-1.2-32 MeTonb! aHAN3a ¥ CHHTE3a N3yYaeMbIX SBJICHUH U MPOIIECCOB

ITK-1.2-31 ocHOBHBIE CIIOCOOBI IPOM3BOICTBA CIICI] CTAJICH;

YMmeTh:

[1K-1.2-Y3 BeIOMpaTh U pa3pabaThIBaTh TEXHOJOIMYECKYIO CXEMY IPOU3BOACTBA CIELCTaIl, 000CHOBATh U30PaHHYIO TEXHOJIOTHIO
pacueTamu

[1K-1.2-Y?2 BpIOMpATh U IPUMEHATH COOTBETCTBYIOIIME METO/IbI MOJICITUPOBAHHS (PH3UUECKUX, XUMUYECKUX M TEXHOJIOTHYECKHX
IIPOLIECCOB;

IIK-1.2-Y'1 000cHOBBIBaTH BEIOOP 00OPYIOBAHUS LTSI IPOU3BOJCTBA CIICI] CTAJICH;

Baagernb:

[TK-1.2-B2 onbiToM HamicaHus U peJaKTUPOBAHUS OTYETa O Pe3yJIbTaTax HCCIIe0BaHUs

[IK-1.2-B1 HaBbIKamM# yIydIIeHHUs TEXHOJIOTHH ITPOU3BOJICTBA CIIEI] CTaleH;

4. CTPYKTYPA U COAEP’ KAHUE

Kon HaumeHnoBanue pa3aesioB U TeM /BU 3aHATHS/ Cemec | Hacos | Kommneren- | JIuteparypa | Ilpumeuanue
3aHATHUA TP/ U H 3L
Kype pecypcbl

Pa3nen 1. Ctaam u cnjiaBbl ¢ 0COOBLIMH
coiicrBamu. IlyTu obecnieyeHusi 3aJaHHbIX
CJIYKeOHBIX CBOICTB CTAJH U CIJIABOB.

1.1 JocTonHCTBa U HEAOCTATKU YTJIEPOIUCTHIX CTaJEH. 6 4 I[IK-1.2  [JI1.1 J11.2 J12.1
[TyTr TOBBIIIEHHS HKCIUTYyaTAI[HIOHHBIX XapaKTePUCTHK 31
cranu. Knaccudukanus craneil. MapkupoBka craiei.
Crangaptuzanus. [TpuMecn 1 ux KiaccupuKanusl.
Hemeramnnueckue BxiatoueHus. BiusHue npumeceit u
HEMETAJNTNYECKUX BKIIIOUCHHUIH Ha CBOWCTBA
JIETUPOBAHHBIX cTanel. Binusnue ceprl. Bausnue
¢ocdopa. Bimsiane Boopona. Brusinue azora.
Bnusane xucnopona. Metamryprudeckoe KauecTBO
ctaneil. BausHue Bakyyma Ha OBeI€HUE TPUMECE.
Padunnposanue cranu nutakoM. [lomydeHue sxuakoi
CTaJIM BBICOKOTO KadecTBa. Kpucramnmmsanus u
CTPOEHHE CIUTKA OOBIYHOM paznuBKu. CriocoOb
MOBBIMIEHHSI KAYECTBA CIIUTKA OOBITHOTO
npou3BoACTBa. [lodydyeHne ciuTka BepTUKAIbHO
HamnpaBJIEHHBIM (hOpMHUpOBaHUEM. DKOHOMUIECKAs
3¢ (HEKTHBHOCTH IPUMEHEHUS JISTUPOBAHHBIX MapOK
cranu. /Jlex/




1.2

N3yuenne MmapkupoBku cranu o ctanpaptam: ['OCT,
ASTM, JIS, DIN. Knaccudukarms Jierupyronmx
AIIEMEHTOB. BIusHME TErHpyONINX 3JIEMEHTOB Ha
KpUTHYECKHE TOUKH cTasell. BnusHue nerupyrommx
3JIEMEHTOB Ha TEMIIEpaTypy KpUTHUYECKHUX Touek Al,
A3, A4. U3yuenue auarpamm «Fe — nerupyromuit
anemeHT»./T1p/

IIK-1.2

JI1.1J11.2 J12.1
€]

1.3

[IpopaboTka JEKIHOHHOT0 UCTOYHHKOB MaTepHana,
CaMOCTOSATENIbHOE U3YUYEHHE JINTEPATYPBhI,
CaMOCTOATENLHOE N3yYCHUE PEKOMEH/I0BAHHBIX
oTKpHITHIX. Bemonaenne 13 1 /Cp/

24

IK-1.2

J1.1J11.2J12.1
€]

Paznen 2. Ctaam ¥ cIjIaBblI ¢ 0COOBIMH
cBoiictBamMu. OCHOBHBIE TPeOOBAHUS K COCTABY M
Ka4ecTBY JINTOI 3aroToBKU. TexHonorus
BbIIJIABKH, BHENEYHOH 00pad0TKU U Pa3IUBKH
cTaJjieii M CIJIaBOB ¢ 0COOBIMH CBOMCTBAMH

2.1

KoHCTpyKIIMOHHBIE ¥ KOPPOIUOHHOCTOWKHE CTANH C
0co0bIMu cBolicTBamMu. O1eHKa BO3MOXKHOCTEH
MPUMEHEHHUS TPAIUIIMOHHBIX CTAJICTIIIaBUIbHBIX
arperaToB JJIS BRITUIABKH PAa3IUYHBIX MapoOK CTaJH U
CIUIaBOB ¢ 0cOOBIMHU cBOHCTBaMHU. [IpoGnemMsl u
METOZBI HX pelreHus. Brimiaska
0COOOHM3KOYTICPOJUCTHIX KOHCTPYKITHOHHBIX CTaJCH
tuna IF B KkuciaopogHoMm KOHBEpTEpE C MPUMEHEHUEM
KOBIIIOBOW BaKyyMHOH 00paboTku. Brlmnaska
KOPPO3HOHHOCTOMKHX CTaIel ¢ 0C000 HU3KUM
coJiep>kaHreM npuMecedt (B T.9., cynepheppuToB) ¢
IIPYMMEHEHHUEM KOBLIOBOM BaKyyM-KUCJIOPOAHOU U
apTOHOKHCIIOPOTHOM 00paboTk. OCOOCHHOCTH
(hopMUpPOBaHUS CTPYKTYPHI CITUTKOB H
HENPEPBIBHO-JIUTHIX 3arOTOBOK CHEIMAIBHBIX CTalEH.
OCOOCHHOCTH Pa3JIMBKH CIICIIHATBHBIX CTaJICH.
CriocoObI MOBBINIEHUST KAYECTBA CIUTKOB U JIUTHIX
3aroToBoK /JIex/

IK-1.2

J1.1J11.2J12.1
€]

2.2

Pacuer conepskaHus yrieposa npy Npou3BOJICTBE
0COOOHM3KOYTIEPOJUCTHIX KOHCTPYKITHOHHBIX CTaJlei
tuna IF ¢ npuMeHeHneM KOBUIOBOM BaKyyMHOM
00paboTKH.

Pacuer conepskaHuns yrieposa 1 Xpoma IpH BbITIIaBE
KOPPO3HMOHHOCTOHKHX CTajled ¢ 0c000 HU3KHM
cojiep)KaHUeM MpUMECel ¢ MPUMEHEHUEM KOBILIOBOM
BaKyyM-KHCIJIOPOHON M aprOHOKHCIOPOTHOM
00paboTKH.

IIpumenenue nporpammuoro komiuiekca GIBBS
BBIOOpPa TEXHOJIOTMH BHIIUIaBKHU criericrany. /T1p/

10

IK-1.2

JI1.1J11.2 J12.1
€

2.3

[IpopaboTka JIEKIMOHHOrO MaTepuaia,
CaMOCTOSATENIbHOE U3YUEHHE JINTEPATYPHI,
CaMOCTOSATENbHOE N3yUCHUE PEKOMEH/I0BaHHbBIX
OTKPBITBIX HCTOYHHUKOB /Cp/

24

IK-1.2

J1.1J11.2J12.1
€

Pazgen 3. BakyyMHO-HHAYKIHOHHAS IVIaBKA

3.1

Packucnenue MeTana yriepoaoM B BAKYyMHOU
MHAYKIMOHHOM neun. BoccTaHoBieHHE
HEMETaJNINUECKUX BKIIOUEHUI U B3auMoeiicTBue
MeTaJljia ¢ OTHeyNopHOH (yTepoBKoi. Packucienue
MeTajuia ra3000pa3HBIMU peareHTamu. PackuciieHue B
BaKyyMe METAITIMYECKUMH PACKUCIUTEIISMU.
IIpoueccs! perazanun. Mcnapenne KOMIOHEHTOB IpU
I1aBKe B Bakyyme. McnapeHnue u3 MeTtaiia npu IiaBke
B BaKyyMHOH MHIYKIHMOHHOM neun. [lecynbdyparus B
BakyyMe. KOHCTpyKIMH BaKyyMHBIX UHIYKIMOHHBIX
neueit. [IpuHIun AeficTBUSA UHIYKIIMOHHBIX TEUeH.
Knaccudukanus u o003HaueHHE MHIYKIIHOHHBIX
TUTAaBIJIBHBIX 3JIeKTporiedei. OTKPHITHIE
MHAYKIHMOHHBIE IeYl. BakyyMHbIe MHAYKIIMOHHbBIE
neyn. O003HaUYEHHE MHAYKIMOHHBIX TUIABHIIbHBIX
nevell. [IpuMeHeHrne BakyyMHbBIX HHIYKIMOHHBIX
neuel U1 BBIIJIABKY CIIELUANBHBIX CTaJleH U CIIaBOB
Ha OCHOBE HUKeTs. /JIex/

IK-1.2

J1.1J11.2J12.1
€




3.2

Pacuer paBHOBECHOM KOHIIEHTPAIMHU KUCIOPOa B
MeTaJljie Py B3aUMOACHCTBUH C YTIIEPOJIOM B
BAKyyMHOW MHIYKIIMOHHOM TI€YH.
PacueT BO3MOXKHOCTH BOCCTaHOBJICHHSI
HEMETAJIIMYECKUX BKIIOYEHUHN U B3aUMOIEHCTBUS
MeTajuia ¢ orHeynopHo# ¢yreposkoii B BUIL.
Packucnenne MeTamia ra3000pa3HbIMU peareHTaMH.
Packucnenue B BakyymMe METaNIM4ECKUMH
packuciurensiMu. OlieHKa BO3MOXKHOCTH JieTa3aluu
cranu B BUII. Bemnonuenwne 3 2

Mp/

IIK-1.2

JI1.1J11.2 J12.1
€]

3.3

[IpopaboTka JEKIHOHHOTO MaTepHaa,
CaMOCTOSTENIFHOE H3YUYEHHE JIUTEPATYPHI,
CaMOCTOATENbHOE N3yYCHUE PEKOMEH/I0BaHHBIX
OTKPBITHIX HCTOYHHUKOB /Cp/

24

IK-1.2

J1.1J11.2J12.1
€]

Paznen 4. IlepeniaBHble mponecchl.

OnexTponulakoBslii nepemnias. Ill1akoBas BaHHA Kak
MCTOYHHK TEIUTOTHL. CXeMa yCTaHOBKH M BapHUaHT
TexHosoruueckoro nporecca DIIIII. DHepreTudeckue
ocobernoctu DIIIT. OcobeHHOCTH (OPMUPOBAHHUS
ciutka npu DI Meramnyprudeckue 0cOOEHHOCTH
OIIII. KauecTBO 1 COPTaMEHT MeTallIa, OIy4eHHOTO
OIIII.
BaxyyMHO-1yroBoii nepernsan. DNeKTpUuIecKuit
JYTOBOH pa3psj KaKk HCTOYHHUK TETUIOTHI.
KoHCTpYyKTUBHO- TEXHOJIOTHYECKHE OCOOCHHOCTH
neun BJII1. Duepretudeckue ocodennoctr BT
XapakTepHble 0c00eHHOCTH (POPMUPOBAHHS CIUTKA.
Oco0eHHOCTH MPOTEKaHHsI METALTYPrHIECKUX
niporieccoB npu BJII1. Kputepun xadectBa u
copTaMeHTa MeTajula, noiayyaemoro npu BII.
BrinnaBka 0COO0HU3KOYTIEPOJUCTHIX
KOHCTPYKLIMOHHBIX MapTEHCUTOCTAPEIONINX CTaJIeH C
MIPUMEHEHNEM BaKyyMHO-yTOBOTO IE€PEIIaBa.
DNEeKTPOHHOIYYEBOH MeperiaB. / NeKTPOHHBIN JIyd
KaK HCTOYHHK TEeTUIOTHI BapuaHTHI cxem
3JIEKTPOHHO-JIy4EBbIX YCTAHOBOK. DHEPreTHIECKHE
3aKOHOMEPHOCTH M 0COOEHHOCTH (POPMUPOBAHUS
CIMTKa. MeTamtypriudeckne 0COOEHHOCTH, KaueCTBO 1
COpPTAaMEHT MeTaia. BrltuiaBka
0COOOHM3KOYTIEPOIUCTHIX KOHCTPYKIIMOHHBIX
MapTEHCHTOCTAPEIONINX CTAJIEH C MPUMEHEHHEM
3JIEKTPOHHOIYYEBOTO MEPEIlIaBa.
[Tma3menHoO-ayTOBOI NIeperiaB. OcoOeHHOCTH
TpaHC(hOpMaLHHU PIEKTPUIECKON YHEPTUH B TEIUIOBYIO
B TJIa3MEHHOM (C)KaToil) mayre.
KoHCTpyKTHBHO-TEXHOIOTHYECKHE OCOOCHHOCTH.
OHepreTuvyecKkue 3aKOHOMEPHOCTH U 0COOEHHOCTH
(hopmupoBaHus ciuTKa. BhITuIaBKa BEICOKOA30TUCTBIX
KOPPO3MOHHOCTOMKUX CTajiei, B T.4., C IPUMEHEHHUEM
IIa3MEHHO-1yTOBOr0O MeperniaBa

/JTex/

IK-1.2

J1.1J11.2J12.1
€

4.2

Orenka crenenu necyibdypannu npu DT
OreHKa CKOPOCTH KPUCTAIIM3ALUHN U 0COOEHHOCTEH
(hopmupoBaHUs OOBIYHBIX U HAIUIABJISIEMBIX CIHTKOB.
OnpezneneHne CBSI3U MEX/Ty TTyONHON )KUIKOW BaHHBI
Y CKOPOCTBIO TUIABKH IIPH TIEPEIUIaBHBIX IPOIeccax.
Pacuer mpo10IKUTENFHOCTE TTIOJTHOTO 3aTBEPACBAHUS
CTaJIBHOTO CIIUTKA.
Or1ieHKa CBSA3M MEXIY PAaCHOI0KEHUEM CTPYKTYPHBIX
30H B HAIUIABJIIEMOM CIIUTKE U PEKHMOM TIeperuiaBa.
Omnpenenenne JOMYCTUMON ITyOUHBI XKUAKOH (ha3sl B
3aroTOBKE M MAKCUMAJIBHO JOIyCTUMOI CKOPOCTH
Pa3IMBKH PU HETPEPBIBHOM pas3iBKe MeTajlia

Mp/

10

IK-1.2

J1.1J11.2J12.1
€




4.3 IIpopaboTka JIEKIHOHHOTO MaTepHaia, 6 25 MK-1.2  |JI1.1 J1.2 J12.1
CaMOCTOSITENIBHOE U3yYCHHE TUTEPATYPHI, 91
CaMOCTOSTENBHOE H3yYEeHHE PEKOMEHJOBAHHBIX
OTKPBITHIX UCTOUHHUKOB /Cp/

KCP 6 2 MK-12  [JI1.111.2 2.1
91

KonTpons 6 27 IK-1.2  |JI1.1 J11.2 J12.1
o1

5. ®OH/I OHEHOYHbIX MATEPHUAJIOB (Ilpuioxenue)

6. YHAEBHO-METOANWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas tureparypa

6.1.1. OcHoBHas JIMTEpaTYypa

ABTODBI, COCTaBUTENN 3arnaBue Bubnuoreka W3znarenbcTBo, rog
JI1.1 | Ton pen. mpod. OnekTpoMeTauTyprusi cTaau M | Meroandeckue nocoous Mocksa, 2001
I'puropsina B.A. (dbeppocmraBoB. Paznen:
Pacuérel no TexHonoruu
3NEKTPOIUIaBKU.- M3nanue 2-¢,
nononHerHoe: COOpHHK
3aJaHuN
JI1.2 | Cumownsu JIL.M. Meramnyprus cniencrajieu. Meroaudeckue mocoous Mockga, 2007
Teopust u TexXHOJOTHUSA
CHETRIICKTPOMETAILTY PTHH:
Kypc nexiuit
6.1.2. lonoiHUTeJbHAsT JHTEPaTypa
J12.1 |Tonpmmreiin M.H., CrnenunanbHele crany: YueOnuk. |http://elibrary.misis.ru/action.php [Mocxksa, 1999
I'paues C.B., Bekcuep kt_path_info=ktcore.SecViewPlu
I0T. gin.actions.document&fDocumen
t 1d=3147
6.2. Ilepeuenb pecypcoB MHGPOPMALHOHHO-TeJIeKOMMYHHKAIIMOHHOI ceTn « AHTEepHET»
dusnKo-XUMHYECKHE PacuEThI 3ekTpocTanermiaBuibhbiX | http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecView
5y |Mpoueccos. VYueb. mocobue / B.A. I'puropsia JI.H. Plugin.actions.document&fDocumentld=2957
bensnuukos., A.S. Cromaxun - M.: Metamnyprus, 1989.
6.3 IlepeyeHb MPOrpaMMHOro odecnedeHust
I1.1 |Windows 7 Professional
I1.2  |Microsoft Office 2007
I1.3 |antuBupycHoe I1O Dr.Web
M4 [MS Teams
I1.5 |[LMS Canvas
6.4. Ilepeuenb MHGOPMATUOHHBIX CIIPABOYHBIX CHCTEM M MPO(ECCHOHAIBLHBIX 023 TaHHBIX
W.1 |Hayunas anextponHas 6ubanoreka https://elibrary.ru
N.2  |Dnexrponnas 6ubmmoreka MUCuChttp://lib.misis.ru
N.3 |OBC YHuBepcurerckas oubnuoreka onnaitn http://biblioclub.ru
W.4 |Poccwuiickas matdopma oTKpeIToro oopasosanus http://openedu.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE
Ayn. Haznauenue OcHamienne
4 ITpoU3BOACTBO CIICIHATBHBIX CTAIICH

Aynutopus Ne 4 11 npoBeIeHUs 3aHATHH JEKIIMOHHOTO TUIIA,
CEMHHApCKOT0 THUIA, TEKYLIETO0 KOHTPOJS, WHAWBUIYaJbHBIX
KOHCYNbTAallMi, IPOMEXYTOYHOH aTTEeCTAll{, TIPYIIOBBIX
KOHCYJIbTAllIA:

TOCKa KJacCH4ecKas, MOCKa HHTEpaKTHBHAs, KOMIBIOTEP C
moctynoM k cetd "Mareprer” (1 mr.), mpoektop (1 mT.), s3kpan
(1 wr.), pabovee Mecto npenogasarens, croia (16 wr.), cryn (32

IT.)
I[IO:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe I10 Dr.Web, MS Teams, Visual Studio,

KOMILICKT TEMAaTU4YCCKUX npe3eHTauHﬁ



http://elibrary.misis.ru/action.php
http://elibrary.misis.ru/action.php

46 AyIouTopusi AT CaMOCTOATENBHOW pPadOTHI|IOCKa KiacCHYecKas, KOMIBIOTED C IOCTYIIOM K CETH
o0yuaroImuxcs "Wurepuer” (16 mr.), mpoextop (1 mr.), sxpan (1 mrT.), pabouee
MecTo npenoaasareds, crou (16 wr.), cryin (32 wrT.)
ITIO:Windows 7 Professional, Microsoft Office 2007, Kommac,
anTuupycuoe ITO Dr.Web, MS Teams, Visual Studio

8. METOIUYECKHUE YKA3AHUS UISI OBYYAIOINUXCSA

Becob Kypc pasjienieH Ha CaMOCTOSITEIbHBIE B3aMMOCBA3aHHbIE YaCTH, T.€. UMEET MOAYJIbHOE nocTpoeHue. Pa3sutue
CaMOCTOSTENIBHOCTH CTYACHTOB JOCTUIa€TCsl MHAUBUyalu3aluedl JOMAIIHUX 3aJaHU/, 3a1a4 U BOIIPOCOB Ul BHYTPHUCEMECTPOBOIO
KOHTPOJIs1 3HAaHUM.

Jlekumu mpoBOASATCS C UCIOJIB30BAHUEM MYJIBTUMEANIHBIX TEXHOJIOTHH B CIIEIMAIBEHO 000PYIOBaHHBIX ayIUTOPHSIX, IPU 3TOM
JICKIIMOHHBII MaTepuall IeMOHCTPUPYETCs C UCIIoJIb30BaHUeM Tpaduueckoro penakropa Power Point.

B koHIIe Ka)J0r0 MPaKTHYECKOTO 3aHATHS pEKOMEHIyeTcsl TPOBOAUTh 10-15 MUHYTHBINM KOHTPOJIb AJIsl OLIEHKH YPOBHS YCBOCHUS
MarepHaia KaXIbIM CTyACHTOM.

JucnumirHa TpedyeT caMocTosTeNnbHON paboThl. OTaebHbIE yueOHbIe BOIIPOCHI BEIHOCSATCS Ha CAMOCTOSITENILHYIO IPOPabOTKy 1
KOHTPOJIMPYIOTCS IOCPEICTBOM TEKYIIEH aTTeCTaluu.

[epen BBINIOJIHEHNEM CTYIEHTaMH CaMOCTOSITENILHOM BHEAY TUTOPHOM pabOTHI IpenoaaBaTesb NPOBOANUT HHCTPYKTaX MO
BBITIOJTHEHHIO 33/1aHHS, KOTOPBIA BKIIIOYAET: LIeJIb 3aJIaHus, €ro CoJiep KaHNue, CPOKH BBITIOJIHEHHS, OPUEHTUPOBOYHBIH 00beM
paboThl, OCHOBHEIE TPEOOBAHUS K pe3yIbTaTaM paboThl, KPUTEPHH OLIEHKU




