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ITporpammy coctaBui(n):

Loyenm, [[younckuii Cepeeti Muxatinoeuy

Pabouas nporpamma

Tepmuyeckasi 00padoTka MeTaJLIOU3AeNI U TPYO

Paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITEIIEHO yCTaHABIMBAEMbli 00pa30BaTeIbHBII CTaHIAPT BhICIIET0 00pazoBaHus DesiepaibHOE TOCYJAPCTBEHHOE
ABTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE BhICIIET0 00pa3oBaHus «HalnoHaIbHbIH HCClIeJOBATEIbCKUI TEXHOIOTHYSCKUIA
yruBepcuteT « MUCuC» no Hampasnenuto noarorosku 22.03.02 Merautyprus (ypoBeHb 6akanaspuara) (nmpukas ot 02.12.2015 r. Ne
602 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘Ie6HOFO IJ1aHa:

22.03.02 Meramtyprus, OM-16 30.plx O6paboTka METaJIOB JJaBIICHHEM, YTBEp)KACHHOTO YueHbM coBetom BO® HUTY "MUCuC"
28.02.2018, mpoTokoi Ne 5-18

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

TexXHOJI0rHH 1 0060pyIOBaHUS 00PAGOTKH METANIOB JaBJIeHUEM

IIpoTokoi ot 29.06.2020 r., Nel10

3aB. kadenpoit Camyces C.B.



1. HEJIX OCBOEHUA

1.1|lenp muCUMILIMHBI - CHOPMHUPOBATH Y CTYJCHTOB 3HAHHSI [0 aKTyalIbHBIM Ipo0IeMaM TEPMUUECKOH 00paboTKH
METAJUION3ICTHI U TPYO: OCHOBHBIE OCOOCHHOCTH, KJIaCCU(HKAIHS METOIOB, X TOCTOMHCTBA U HEJIOCTATKH, BIUSHUE UX HA
CTPYKTYpPY U CBOMCTBA METAJUIOB U CILIABOB.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMBI

Iuk (pazzen) OIT: [B1.B.JIB.09

2.1|TpedoBaHus K NpeABaAPUTEIbHOI MOATOTOBKE 00y4aI0LIErocs:

2.1.1| TexHONOTHs KOHCTPYKIIMOHHBIX MaTePHAJIOB

2.1.2|Marepuanosenenue 1 yactsb

2.1.3|Kpucrannodusuka

2.2|IucuunauHbl (MOAYJIH) U MPAKTHKH, IJ1 KOTOPHIX 0CBOEHHE JAHHOM TUCHUNINHBI (MOXYJIsI) HE0OXO0HMO KaK
npeAlecTByIOLIEe:

2.2.1|HayuHo-uccnenoBaTenbckas pabora

2.2.2|TToAroToBKa K NpoueAype 3aIluThI U Ipoleaypa 3amutsl BKP

3. PE3YJIbTATBI OBYYEHUS 11O JTUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIMSIMHA

IIK-3.1: cnoco0HOCTL OCYIIECTBIATh H KOPPEKTHPOBATh TEXHOJOTHYECKHE MPOIECChl B METAIyPIruH H
MaTepuaioodpadoTke

3HaTb:

[IK-3.1-31 Knaccudukanus 1 0COOEHHOCTH METOJIOB TEPMHUYECKOH 00pabOTKH METAIJIOB U CILIABOB

MIK-1.4: roTOBHOCTH HCII0JIL30BAaTh OCHOBHbIE MOHATHS, 3aKOHBI H MO/J1€JIM TEPMOANHAMUKH, XUMHYECKOi KHHETHUKH,
nepeHoca Temnjia ¥ MacCbl

3HaTh:

ITK-1.4-31 OcobeHHOCTH CTPYKTYpOOOpa30BaHHs IPH TEPMUIECKON 00paboTKe METAIOB U CIIJIaBOB.

IIK-3.1: cnoco0HOCTL OCyIIECTBIATH H KOPPEKTHPOBATH TEXHOJOTHYECKHE NMPOIECChl B METAUIyPIrUH H
MaTepuaiooopadoTke

YMmern:

ITK-3.1-V1 Bribupats MeTOAbI TEPMUUECKOI 00pab0TKU METAIONPOAYKIIUY B 3aBUCUMOCTH OT HEOOXOIUMOTr0 KOMILIEKCA CBOMCTB

MIK-1.4: roTOBHOCTDH MCIIOJIL30BATH OCHOBHbIE NMOHATHS, 3AKOHBI H MOJICJIM TCPMOAUNHAMUKH, XUMHUYECKOi KHHETHKH,
nmepeHoca Temnjia 1 MacCbl

YMmern:

[1K-1.4-V1 Bribupats TeMnepaTypHble U BpeMEHHBIE ITapaMeTphl TEPMUUECKO 00paboTku 11 GOpMUPOBAHUS CTPYKTYPEI
OTBEYaIOIIEeH He0OXONMOMY KOMIIIEKCY CBOMCTB.

IIK-3.1: cnoco0HOCTL OCyIeCTBJIATH H KOPPEKTHPOBATH TEXHOJOIHYeCKHe PO EcChl B METAIyPIruM H
MaTepnaio00padoTke

Buaanern:

I1K-3.1-B1 HaBbIku TOCTpOEHUS CXeM TEPMUUECKOi 00pabOTKN METaUIONPOIYKIMH JUIS TOTy4YEeHHUsI HE0OXOIMMOT0 KOMITIEKCa
CBOWCTB.

IIK-1.4: roTOBHOCTH HCIOJIL30BATH OCHOBHbIE MOHATHSA, 3AKOHbI U MOAEJIN TEPMOAUHAMUKH, XUMHYECKOi KHHETHKH,
MEePeHoca TeIjia 1 MaccCol

Baanernb:

[1K-1.4-B1 HaBsiku omnpeneneHus CTPYKTypbl 1 MEXaHUUECKUX CBOWCTB METAJUIONPOIYKIUH, (POPMHUPYEMBIX B pe3yJIbTaTe
TepMUIECKOH 00paboTKH.

4. CTPYKTYPA U COJEPKAHHE

Kon HaumenoBanmue pasnesios u tem /Buj 3auatus/| Cemectp / | Yacos | Komneren- |JIluteparypa u| Ilpumeuanue
3aHATHS Kypc 1970 3JI. pecypchbl

Pa3gen 1. OcHOBBI TEeOpPUHU TePMHYECKOT
o0paboTKu

11 Beenenue. ®a3oBble npeBpaleHus. MeToasl 10 2 IK-3.1 |JI1.3J11.4 J12.3
uccnenoBanus /Jlex/




1.2 XapaKTepuCTHKH 3epEHHOT0 U (pa30BOro CTpoeHue 10 3 IK-3.1 JI2.1J12.2
Mmarepuana /I1p/

1.3 KonuvecTBeHHBIN aHaIHM3 CTPYKTYphl /J1a6/ 10 1 MK-3.1 T[IK- [J11.3 J11.4 J12.3

1.4 32

1.4 ITpopaboTKa NEKIIMOHHOTO MaTepuaa, MaTepHanoB 10 36 IK-3.1  [JI1.3 JI1.4J12.1
MIPAKTHYECKUX 3aHITHIA, TIOJTOTOBKA K JI2.2J12.3
BBITIOJIHEHHUIO U 3aIlUTe Ta00OPATOPHBIX paboT 32
/Cp/

Paznen 2. [IpeBpaneHusi Npu oXJaKIeHUU
cTaau

2.1 [peBpartieHus Npu oXJIaKACHUH cTai. OTKUT. 10 3 NK-3.1 1IK- | JI1.2 J12.3
3akanka. Knaccugukanus u ocobensoct. /Jlex/ 14

2.2 PexxuMebl oTxura cranu. PexxuMbl 3aKajKu CTalu. 10 2 MK-3.1 K- 2.4
3akanounsie cpenst /TIp/ 14

2.3 Mertobl n3MepeHust TBepaocTH /J1a6/ 10 2 MK-3.1  (JI1.2J11.3 J12.3

32

24 IIpopaboTka JEKIIMOHHOTO MaTepHaja, MaTepHalioB 10 36 MK-3.1 [JI1.2J12.3J12.4
MPaKTHIECKUX 3aHATHH, TTOATOTOBKA K 32
BBITIOJTHEHHMIO | 3aIIHUTe Ta00pPaTOPHBIX padoT
/Cp/

Paznen 3. IIpeBpaiuenusi pu OTHyCKe H
CTapeHHH 3aKAJTEHHBIX CTajlell U CILIaBOB

3.1 [IpeBpamenus npu Harpese ctanu. OTIIyCK. 10 3 MK-3.1 IIK- JI1.1J13.1
Crapenue. Knaccudukanus u ocodennoctu /Jlex/ 1.4

3.2 PexuMsl otycka cranu. Pexxumel crapenus. /TIp/ 10 3 MK-3.1 IIK- |J11.2 J11.3 J11.4

14 J12.1J12.2J12.3

3.3 Omnpenenenue yaapHOH BSI3KOCTH U pasfielieHHe ee 10 1 IK-3.1 IIK- |JI1.2 JI1.3 JI1.4

Ha cocTaByttommue. /J1ad/ 1.4 J12.1J12.2J12.3
22

34 IIpopaboTka JEKIIMOHHOTO MaTepHaia, MaTepHalioB 10 37 | TIK-3.1 TIK- (JI1.1 J11.2 JI1.3
MIPAKTUYECKUX 3aHATUH, TOATOTOBKA K 1.4 JI1.4 J12.1
BBITIOJTHEHHIO | 3aIUTe Ta00PaTOPHBIX padoT J12.2J12.3 JI3.1
/Cp/ 22
Pasnen 4. Buabl TepmMuyeckoii 06padoTku
MeTaJLIOu3/1eJInii U TPYO

41 Buppsl Tepmudeckoit 00paboTku cTany. 10 2 TIK-1.4 JI1.3 J11.4
[oBepxHOCTHBIE BUIBI 00paOOTKU cTamy. XUMHKO-

TepMmuueckas 00padotka cramu. /JIex/

4.2 Br100p TepmMuyeckoit 00pabOTKH MeTaJIOM3ACITHI 10 2 MK-1.4 [JI1.3J11.4J12.3
u tpy6. /Ilp/

4.3 ITpopaboTKa JTEKIIMOHHOTO MaTeprala, MaTepHanoB 10 38 | IIK-3.1 IIK- [JI1.3 JI1.4 J12.3
npakTudeckux 3austuii /Cp/ 14 22
Kontposb 10 9 ITK-3.1 IIK- |JI1.1 J11.2 JI1.3

1.4 J1.4J12.1J12.2
J12.3712.4J13.1
3132

5. ®OHJI OHEHOYHBIX MATEPHUAJIOB (ITPUJIOKEHUE)

6. YHEBHO-METO/JMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. PexoMennyemas iurepatypa

6.1.1. OcHoBHas JuTEepaTypa

ABTOpBI, COCTaBUTCIIN

3arnaBue

Bubauoreka

W3naTenbcTBO, roja

Huxymun C.A.,
Typununa B.1O.

MarepuaioBecHUE U
TepMuyIecKas oopaboTka
metaioB. Crercrany.: YueOHO
-METOIMYECKOM mocodune

MeToaudecKkue ocoous

Mocksa, 2006




J1.2

ITox pen.
bepumreiina M.JI.
Paxmragra A.T'.

MeramioBeieHHEe H
TepMu4YecKas 00paboTka CTaiu.
OCHOBBI TEPMHUUECKOI
00pabOTKH: CITPABOYHHK

ONeKTpOHHBIH KaTanor

MockBa Metamnyprus, 1983

JI1.3 |Jlaxtun FO.M. MertaiioBeieHIE U DJNEeKTPOHHBIH KaTanor Mocksa OOO "THU/[] "A3-0yk",
TepMuyecKas o0paboTka 2009
METaJUIOB: YU4EeOHUK

JI1.4 |Jlaxtun FO.M. MertaiioBeieHIE U DNEeKTPOHHBIH KaTanor Mocksa Meramtyprus, 1983

TepMuyueckas o00paboTka
METaJIOB: Y4eOHHK JIJIsl By30B

6.1.2. lonoJIHUTeIbHAS JIUTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

Bubaunoreka

W3narenscTBO, roja

JI2.1 |Tlox pen. M.A. Tepmuueckast 00paboTka Mertoauieckue mocoous Mockgsa, 1978
[Itpemens MeTajuioB: JlaGopatopHsIit
MIPAaKTHKYM
J12.2 (IToptHoii B.K. OCHOBBI TPOU3BOACTBA U Meroaudeckue nocoous Mocksa, 2007
00pabOTKH MeETaJlIOB:
Tepmuueckas o6paboTka
metamioB: JlabopaTtopHsrit
HPaKTHKYM
JI12.3 |Cynos A.B. MeramoBenenue u DNEeKTPOHHBIA KaTalIoT Mocksa Uatepmer
Cynosa.B., TepMudeckas 00paboTka cTanu Wwxunupusr, 2007
Kanes B.IL., 1 YyT'yHa: CIIPaBOYHOE MOCOOHE
Opnecckmit I1.]1.
J12.4 |Ockonxosa T.H. Tepmuueckas o6paboTka cTasneil | DNeKTpOHHBINH KaTanor Mocksa TerutorexHuk, 2009

U CIIaBOB: y4eOHOe mocooue

6.1.3. MeTroanueckue pa3paboTku

ABTOpLI, COCTaBUTEIIN

3arnaBue

Bubnmorexa

MSH&TCHLCTBO, rong

JI3.1 |Typumuna B.1O., Marepuanosenenue u Meroaudeckue mocoous Mocksa, 2005
Hobatkun C.B. TepMudeckas o0paboTka
MeTaioB: [IpakTrkym
6.2. Ilepeuens pecypcoB HHPOPMALTHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «IHTEepHET»
31 |OrtkpsiToe 0bpazoBanue https://openedu.ru/
OO0 HAYUYHAA DJIEKTPOHHAA http://elibrary.misis.ru/action.php?
BUBJIMOTEKA (MUCuC), Ne105 IIpasuna kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
odopmIIeHUS MTUCBMEHHBIX pabOT MEPONIPUATUI 10=12459
D2  |TeKylero KOHTPOJIS YCIIEBaeMOCTH,
IIPOMEXXYTOYHON aTTeCTalUU (3aAaHUH KOHTPOJIS
CaMOCTOSTETIFHON pabOTHI CTYAEHTOB, OTIETOB IO
IIPAaKTHKaM, KypCOBBIX pabOT/MPOEKTOB, HAYYHO-
6.3 TlepeyeHb JTULIEH3HOHHOTO MPOrPAMMHOI0 00ecnedeHust
1.1 |Windows 7 Professional
11.2 |Microsoft Office 2007
11.3 |antuBupycuoe ITO Dr.Web
1.4 [MS Teams
1.5 [LMS Canvas
6.4. IlepeyeHb MH(POPMAIMOHHBIX CPABOYHBIX CHCTEM M NPOo(deccHoHAIbHBIX 0a3 JaHHBIX
H.1 |O0O0 HAYYHAS DJIEKTPOHHASI BUBJIMOTEKA https://elibrary.ru/item.asp?id=26880337
N.2 |Dnexrponnas 6ubnmoreunas cucrema (ObC) — « VHuBepcuTerckas oubiamoreka omnaitn» - URL: http://biblioclub.ru

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHME

Ayn.

Ha3znauenue

OcHarteHnue

Tepmuueckas
MeTaJUIOU3/1eNIui U TpyO

o00paboTka

JTOCKa KJIaCCHUYeCKasi, KOMITBIOTEp ¢ JOCTynoM Kk cetn "Unrtepuer"
(1 wr), mpoexkrop (1 mr.), sxpan (1 mrT.), pabouyee Mmecrto
npenogasarens, croi (16 wr.), cryn (32 mT.)

, 9kpaH - lmr., [I0:Windows 7 Professional, Microsoft Office
2007, antuBupycnoe IO Dr.Web, MS Teams, KOMILICKT
TEMaTUYECKUX MPE3CHTALUI U BUIEOMaTepHaJIOB




35 Tepmuueckas oOpaboTka|mocka Kiaccuyeckas, KOMIBIOTEp C JOCTYIOM K CETH
METaJUIOU3IENUi U TpyO "Uutepuer” (1 wr.), npoekrop (1 mr), 3xpan (1 wr), pabouee
Mecto npenonasaresst, croiu (10 mr.), cryn (20 wrT.)
I1O:Windows 7 Professional, Microsoft Office 2007,
antusupycHoe I10 Dr.Web, MS Teams, Visual Studio, xommiekr
TEMAaTHYECKUX MpEe3eHTalui  YHHUBepcaabHAs  HACTOJIbHAS
ucnelTarenpHass Mamuaa, 20 kH, teepmomep TKM-359,
MeTautorpaUuecKuii  MHUKpPOCKON ¢ LUPPOBOH  KaMepoi,
40-1600 kp. yBen., HACTOJBHBIA OTPE3HON CTAHOK, HACTOJNBHBIH
py4uHOI HUTH(OBATBEHO-TTOTUPOBATBHBIN CTaHOK,
SNIEKTPONIUTHYECKAss ~ YCTaHOBKA  JUISI  DJICKTPOTPABICHUS
00pa3loB, KOMIUIEKC o00opymoBaHusi ycraHoBka OMJI-3,
nabopaTopHblil hopMoBouHsblii ctad 20-40, HAOOP HHCTPYMEHTOB
clecapHO-MOHTaXHBIH, JieObeka pyuHas yepBsunas TOR VS 500
0,5 T 25 M, KOMILIEKT I1a0JIOHOB JUIs 3aMepa MpoduIs

46 Ayautopusi  JUIA  CaMOCTOSTENBHOM [Tocka Kiaccuueckas, KOMIBIOTEp C JIOCTYIIOM K CETH
paboThI 00yUarOIIUXCS "Uutepuer” (16 w.), mpoekrop (1 wT.), 3xpan (1 mr.), pabouee
MecTo npernonaasaresst, croiu (16 mwr.), cryn (32 wrT.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommnac,
anrusupycroe 10 Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUS JJI5S1 OBYHYAIOIUXCSA

Beck kypc paszeneH Ha caMOCTOSTENbHbIE B3aUMOCBSI3aHHbIE YaCTH, T.€. IMEET MOyJIbHOE NocTpoeHue. Pazpurue
CaMOCTOSITETIFHOCTH O0YUJAFOLINXCS TOCTATaeTCs MHANBUIyaIn3alieil JOMAaIIHUX 3aJaHui. JIeKIuu mpoBoIsTCS ¢ UCIOIb30BaHUEM
MYJIbTUMEAUIHBIX TEXHOJIOTUH B CIEIHANbHO 000PYJOBaHHBIX ayAUTOPHUSIX, IPU STOM JIEKIIMOHHBII MaTepua

JIEMOHCTPHPYETCS ¢ HCIOJIb30BaHUEM rpaduueckoro penakropa Power Point. Ha mpakTHdeckux 3aHATHSIX U P BBIIOJTHEHUH
JIOMAITHUX 3a/laHuil, 1JabopaTOPHBIX pabOT 0CBAUBAIOTCSA KaK KIACCUYECKUE METObI peLIeH s 3a/1a, TaK U C UCIIOJIb30BaHUEM
MAKEeTOB MPHUKJIATHBIX MporpaMM. Takas BO3MOXXHOCTh 00eCIIeunBaeTCsl palliOHAIBHBIM HCIIOIb30BaHIEM BPEMEHH TIPH IIPOBEICHUT
JIEKIUH ¥ IPAKTUYECKUX 3aHATHH C ITMPOKUM IPUBJICYEHUEM MYJIbTUMEAUNHON TEXHUKU, U COBPEMEHHBIX ITAKETOB IIPUKIIAIHBIX
IporpamM, a Takxke GopMUpOBaHHEM TPeOOBAHMH K TOATOTOBKE CTYAEHTOB MO MPEIIECTBYIOIUM AUCHUIUTHHAM. OTaensHbIe
y4eOHbIe BOIPOCH BBIHOCATCS HA CAMOCTOSTENBHYIO IPOPA00TKY U KOHTPOIUPYIOTCS MIOCPEICTBOM TeKyIell arrectanuu. [1pu sTom
OpPraHU3yIOTCS TPYNIIOBBIE U HHAWBUAYAJIbHBIE KOHCYJIBTAIHH.

Meromudeckue ykazaHusi K 0pOPMICHHIO JOMAIIHUX 33IaHuil U Ta00paTOPHBIX PabOT MPHBEACHBI B METOANYECCKOM mocobuu - Nel05
IMpaBuna oopMiIeHHUs NTUCHMEHHBIX PA00T MEPOIPHUATHI TEKYIEro KOHTPOJIS YCIIEBAEMOCTH, IIPOMEXXKYTOYHOM aTTecTaluy (3a1aHui
KOHTPOJISL CAMOCTOSTEIBbHOM pabOThI CTYIECHTOB, OTYETOB I10 MPAKTHKAM, KYPCOBBIX PabOT/TIPOEKTOB, HAYYHO- UCCIIEA0BATEIBCKUX
pabor) - Beikca 2020r http://elibrary.misis.ru/action.php? kt path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=12459 (HTb MUCuC)




