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ITporpammy coctaBui(n):

Loyenm, [[younckuii Cepeeti Muxatinoeuy

Pabouas nporpamma

Tepmuyeckasi 00padoTka MeTaJLIOU3AeNIi U TPYO

Paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITEIIEHO yCTaHABIMBAEMbli 00pa30BaTeIbHBII CTaHIAPT BhICIIET0 00pazoBaHus DesiepaibHOE TOCYJAPCTBEHHOE
ABTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE BhICIIET0 00pa3oBanus «HalmoHaIbHBIH HCCIe10BaTENbCKUI TEXHOIOT MYECKUit
yauBepcuteT « MUCuC» no HampasiieHuto noarorosku 22.03.02 Merautyprus (ypoBeHb OakanaBpuara) (mpuka3s oT 02.12.2015 r. Ne
602 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘Ie6HOFO IJ1aHa:

22.03.02 Metamnyprus, OM-20 Ou3.plx O6paboTKa MeTaUTOB JaBICHAEM, YTBEPKAEHHOTO Y 4eHbM coBeTom BO HUTY "MUCuC"
27.02.2020, mpotokoi Ne 5-20

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 X 3AJAYHN OCBOEHUA

1.1|enb AUCUMITUIMHBL - cCQOPMHUPOBATH Y CTYICHTOB 3HAHUS 110 AKTYaJIbHBIM MPOOJIEMaM TEPMUIECKOit 00paboTKH
METaJUION3ICTNI U TPYO: OCHOBHBIE 0COOCHHOCTH, KIACCU(PUKAIS METO/IOB, X JOCTOMHCTBA M 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|Tpe6oBaHus K NpeaBapUTEIbHOI MOATOTOBKE 00Yy4aKOIIErocsi:

2.1.1| TexHONOTHS KOHCTPYKIIMOHHBIX MaTePHAJIOB

2.1.2|Marepuanosenenue 1 yactsb

2.1.3|Kpucrannodusuka

2.2| IMcuMIIMHBI (MOYJIM) H MPAKTHKH, IJIsi KOTOPBIX OCBOEHNE TaHHOI JHCHUILIHHBI (MOTYJIs1) HEOOX0IUMO KaK
npeAlecTByIOLIEe:

2.2.1|HayuHo-uccnenoBaTenbckas pabora

2.2.2|TToaroToBKa K mpoLeAype 3alUThl U npoleaypa 3amutsl BKP

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

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

3HaTh:

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

IIK-1.4: roTOBHOCTH HCII0JIL30BAaTh OCHOBHbIE MOHATHS, 3AKOHbI 1 MOJAE/IH TEPMOAUHAMHUKH, XUMHUYECKOH KHHETHKH,
nepeHoca Temnjia ¥ MacCbl

3HaTh:

ITK-1.4-31 OcobeHHOCTH CTPYKTYpOOOpa30BaHUs IPH TEPMUUECKOH 00pab0TKe METAJIOB U CIIIaBOB.

IIK-3.1: cnoco0HOCTL OCYIIECTBIATH H KOPPEKTHPOBATH TEXHOJOTHYECKHE NMPOIECChl B METAIyPIrUH H
MaTepuagoodpadoTke

YMeTh:

ITK-3.1-V1 Bribupats MeTOABI TEPMUUECKOI 00pab0OTKU METAIIONPOAYKIIUH B 3aBUCUMOCTH OT HEOOXOJUMOIO KOMILIEKCa CBOHUCTB

IIK-1.4: roTOBHOCTH HCIOJIL30BATh OCHOBHbIE MOHATHSHA, 3aKOHbI U MOJ1€/IM TEPMOANHAMHUKH, XUMHUYECKOM KHHETHUKH,
IepeHoca Temjaa 1 MaccCol

YMeTh:

I1K-1.4-V1 Bribupats TemnepaTypHble U BpeMEHHBIC ITapaMeTphl TEPMUUECKO 00paboTKH 17151 HOPMUPOBAHHS CTPYKTYPHI
OTBeYaroIel HeoOXOANMOMY KOMIIIEKCY CBOMCTB.

IIK-3.1: cnoco0HOCTL OCcyIeCTBIATh H KOPPEKTHPOBATH TEXHOJOTHYeCKHe NMPOIEcChl B METAIyPIruM H
MaTepnaio00padoTke

Baagertn:

ITK-3.1-B1 HaBbik# IOCTPOCHUS CXEM TEPMHUYECKOI 00pabOTKH METAIIIONPOLYKIIMHU JIJISl OJyUSHUS HEOOXOAMMOT0 KOMITJIeKCa
CBOMCTB.

MIK-1.4: roTOBHOCTDH HCIIOJIL30BATh OCHOBHbIE MOHATHS, 3AKOHBI H MOJICJIM TCPMOAUHAMUKH, XUMHYECKOi KHUHECTHKH,
NnepeHoca Temnjia 1 MaccCobl

Baagertn:

ITK-1.4-B1 HaBblku onpeaesneHus CTpyKTYPbl H MEXaHHYECKUX CBOHCTB METAILIONPOAYKIHH, (OPMHUPYEMBIX B pe3ysibTare
TEepPMHUUYECKOH 00pabOTKH.

4. CTPYKTYPA U COJAEP)KAHHE

Kon HanmeHoBaHue pa3genos u teM /Buj 3ansatus/| Cemectp / | Hacos | Komneren- |JIuteparypa u| Ilpumeuanune
3aHATUS Kypc Huu 3J1. pecypchl

Pa3nen 1. OcHOBBI TEOPUM TePMHYECKOi
00padoTKHn




11 Beenenne. ®a3oBble npeBpanieHus. MeToasl 4 IK-3.1 |J11.3J11.4J12.3
uccienoBanus /Jlex/
1.2 XapaKkTepUCTUKH 3ePEHHOTO U (a30BOTO CTPOCHHE 4 MK-3.1 J2.1J12.2
matepuana /IIp/
1.3 KonnuecTBeHHbIH aHanu3 crpykrypst /J1ab/ 2 IIK-3.1 IIK- |JI1.3 JI1.4 J12.3
14 32
14 IIpopaboTKa JEKIIMOHHOTO MaTepHaia, MaTepralioB 22 IK-3.1 [JI1.3 JI1.4J12.1
IIPAaKTUYECKUX 3aHATHH, TOATOTOBKA K J2.2712.3
BBITIOJTHEHHUIO U 3aIuTe 1adopaTopHbIX pador /Cp/ 32
Paznen 2. [Ipeppamenusi NpH OXJaKIeHUU
cTaIu
21 IpespaleHus mpu OXNaxAeHUH cTanu. OTXKUT. 4 MK-3.1 [IK-| JI1.2J12.3
3akanka. Knaccudukanus n ocodennoctu. /Jlex/ 14
2.2 Pe>xuMbl 0TKHTa cTany. PexXuMBI 3aKajKky CTau. 4 MK-3.1 I[IK- J2.4
3akanounsle cpenst /IIp/ 14
2.3 Mertonp! n3mepenus TBeproctu /J1ad/ 3 MK-3.1 [J11.2J11.3J12.3
32
24 IIpopaboTKa JEKIIMOHHOTO MaTepHaia, MaTepHalioB 22 IK-3.1 |J11.2J12.3J12.4
MPAKTHYECKUX 3aHATHIA, TIOJTOTOBKA K 22
BBITOJIHEHHUIO | 3alUTe TabopaTopHeIXx pabot /Cp/
Pa3znen 3. [Ipeppaienusi Npu oTHycKe U
CTapeHHH 3aKAJTEHHBIX CTaJIell U CILIaBOB
3.1 IMpespamenus mpu Harpese craad. OTIyCK. 4 IK-3.1 TIK- J1.1J13.1
Crapenue. Kiraccudukanus u ocodennoct /JIex/ 14
3.2 PexuMbl oTiycka cranu. Pexxumel crapenust. /Ip/ 4 MK-3.1 IIK- |J11.2 JI1.3 JI1.4
14 J12.1J12.2J12.3
3.3 OmnpezeneHne yAapHO# BI3KOCTH U pa3feiCHUE ee 3 MK-3.1 K- |J11.2 J11.3 JI1.4
Ha cocTastomue. /J1ad/ 14 J12.1J12.2J12.3
32
34 ITpopaboTka JEKIIMOHHOTO MaTepHaia, MaTepHalioB 22 | IK-3.1 IIK- |JI1.1 J11.2 J11.3
MIPAKTUYECKUX 3aHATHUH, TOATOTOBKA K 14 JI1.4 J12.1
BBIMOJIHEHHUIO | 3alUTe TabopaTopHbix padbot /Cp/ J12.2J12.3 J13.1
92
Paznen 4. Buabl Tepmudeckoii 00padoTkn
MeTaJIOU3/1e/IUil U TPYO
4.1 Buppl Tepmudeckoit 00paboTKH cTanu. 4 I1K-1.4 JJI1.3J11.4
[ToBepXHOCTHBIE BHIBI 00pa0OTKU cTamy. XUMHKO-
TepMuyeckas oopadorka cranu. /Jex/
4.2 Br160op TepMuueckoit 00paboTKN METATIIOM3ASIIUM 4 MK-1.4 |J11.3J11.4J12.3
u tpy6. /Ip/
4.3 [IpopaboTka JEKIMOHHOTO MaTepHaia, MaTepualioB 27 | TIK-3.1 TIK- |J11.3 JI1.4 J12.3
IpaKTU4IecKux 3ausaTuit /Cp/ 14 92
KCP 2 IIK-3.1 IIK- |JI1.1 JI1.2 J11.3
14 J1.4J12.1J12.2
J12.3J12.4J13.1
Koutpoib 9 IIK-3.1 IIK- |JI1.1 JI1.2 J11.3
14 J1.4J12.1J12.2
J12.3J12.4J13.1

5. ®OHJA OHEHOYHbBIX MATEPUAJIOB (ITPUJIOKEHUE)




6. YYEBHO-METOAUYECKOE 1 ”TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue

bubnunorexa

W3narenscTBO, roja

JI1.1 |Hukymu C.A., MarepuanoBenenue u Mertoauieckue mocoous Mockga, 2006
Typununa B.IO. TepMudeckas 00padoTka
MetamwioB. Crencrany.: Y4eoHo
-METOIUUECKOH mocodue
JI1.2 |Ilox pen. MeramnoBenenue u DNEeKTPOHHBINA KaTalIor Mocksa Metamryprus, 1983

bepumreitna M.JIL.
Paxmiranra A.I'.

TepMuyuecKkas oopaboTka cTaiu.
OCHOBBI TEpMUYECKOM
00pabOoTKU: CIIPaBOYHUK

JI1.3 |Jlaxtun FO.M. Meramosenenue u DNEeKTPOHHBINA KaTalIor Mockea OO0 "TU]] "A3-0yk",
TepMudecKkast 00paboTka 2009
METaJIOB: YIeOHUK

JI1.4 |Jlaxtusa FO.M. MerannoBeaeHue u DNEeKTPOHHBIH KaTanor Mocksa Meramtyprus, 1983

TepMu4uecKas 00paboTka
METaJlJIOB: y4eOHUK AT BY30B

6.1.2. lonoJiHUTeIbHAS JIUTEPaTypa

ABTODBI, COCTaBUTENHN

3arnaBue

Bubimorexa

H3parenbcTBO, IO

J12.1 |(Ilox pen. M.A. Tepmuueckas o6paboTka Meroaudeckue nocoous Mocksa, 1978
MTpemens MeTasutoB: JlaGopatopHsIit
MPaKTHKYM
JI2.2 |TloptHoit B.K. OCHOBBI TIPOM3BOJICTBA U Mertoauueckue mocoous Mocksa, 2007
00paboOTKH MeTaJUIoB:
Tepmuueckast 00paboTka
MetaiuioB: JIabopaTopHslit
MIPaKTHKYM
JI12.3 |Cymos A.B. Merannosenenue u DNEeKTPOHHBIA KaTaIoT Mocksa UnTepmer
Cymnosa.B., TepMudecKkast 00paboTka cTaau Wmwxunupusr, 2007
Kanes B.I1,, 1 9yTyHa: CIPaBOYHOE TTOCOOue
Opnecckwii I1. /1.
J12.4 |Ockonkora T.H. Tepmuueckast 00paboTka cranei | DJIeKTpOHHbII KaTanor Mocksa Temmorexank, 2009

U CIUTaBOB: y4eOHOe rmocodue

6.1.3. MeTtonnueckue pa3pabdoTku

ABTOpBI, COCTaBUTEIH

3armaBue

Bubaunoreka

W3naTenbcTBO, rOI

JI3.1 |Typununa B.1O., MarepuanoBeneHue u Meroaudeckue mocoous Mockga, 2005
Job6arkun C.B. TepMuueckas o0OpaboTka
metasos: [Ipaktukym
6.2. IlepeyeHb pecypcoB HH(POPMALNOHHO-TEJTeKOMMYHUKANMOHHOM ceTH «AHTepHET»
D1 |OtkpeiToe 0OpazoBaHue https://openedu.ru/

OO0 HAYYHAS DJIEKTPOHHA A
BUBJIMOTEKA (MUCuC), Ne105 TIpaBuia
0 OpMIICHUS MMCHMEHHBIX PabOT MEPONIPUATHH

http://elibrary.misis.ru/action.php?
kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=12459

D2  |TEeKyLIEro KOHTPOJIS YCIIEBAEMOCTH,

MPOMEXYTOYHON aTTECTALMH (3aAaHUi KOHTPOJIS

CaMOCTOSITEIILHOM PabOThI CTY/IGHTOB, OTYETOB 110

MpPaKTHKaM, KypCOBBIX pabOT/IIPOEKTOB, HAYIHO-

6.3 IlepeyeHb JIMIIEH3MOHHOT'0 IPOrPAMMHOI0 0decneyeHust
.1 |Windows 7 Professional
I1.2 |asTuBHpycHOe [TO Dr.Web
I1.3 [Microsoft Office 2007
1.4 |MS Teams
1.5 |LMS Canvas
6.4. Ilepeuyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM M PO ecCHOHATBHBIX 023 JaAHHBIX

N.1 |O00 HAVYHASA DJEKTPOHHA BUBJIMOTEKA https://elibrary.ru/item.asp?id=26880337
N.2 |Dnexrponnas 6udianoreunas cucrema (OBC) — «YHuBepcuTerckas 6bubauoreka omaite» - URL: http://biblioclub.ru




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Haznauenne OcHamenne
1 Tepmudeckas o6paboTka JIOCKa KJIACCHUUYECKas, KOMIIBIOTEP C JOCTyHoM K cetd "HMHTrepHeT"
MeTaIOM3ACIni 1 TpyO (1 wrT), mpoekrop (1 mrt.), 3kpan (1 mrT.), paboyee MmecTo

npenogasarens, cron (16 wr.), cryn (32 mr.), 3kpaH - lmir.,
IIO:Windows 7 Professional, Microsoft Office 2007,
antuupycHoe I1O Dr.Web, MS Teams, KOMILIEKT TEMaTHYECKUX
[PE3CHTANUI U BUICOMATEPUATIOB

35 Tepmuueckast 00paboTka JTOCKa KJIacCHYECKasi, KOMIBIOTEP € TOCTyrnoM Kk cetu "atepuer"
MeTaILION3 el 1 TPY6 (1 mwr.), npoekrop (1 mT), skpan (1 1wT), pabouyee MecTo
npenogasarens, croi (10 wr.), cryn (20 mT.)

I[IO:Windows 7 Professional, Microsoft Office 2007,
antuBupycHoe I10 Dr.Web, MS Teams, Visual Studio, komriekr
TEMaTHYECKUX npe3eHTalnil Y HuBepcaibHas HACTOJbHAsI
ucnbeitarenpHas mammua, 20 kH, tBepmomep TKM-359,
MeTauorpagpuaeckuii MEKpocKoIt ¢ ndpoBoit kamepoit, 40-1600
Kp. yBEJ., HACTOJbHBIA OTPE3HON CTAaHOK, HACTOJIBHBIM PYy4HOI
UM OBANEHO-TIONMPOBANIGHEI  CTAaHOK, — 3JEKTPOJIHTHYECKAs
YCTAaHOBKAa  JJISL  JIEKTPOTpPAaBICHUS  OOpa3LOB, KOMILIEKC
obopynoBanus ycraHoBka OM/I-3, mabopaTtopHbiii (pOPMOBOYHEIIH
ctaH 20-40, Habop UHCTPYMEHTOB CIIECAPHO-MOHTAXKHBIH, IeOe1ka
pyunas yepsanas TOR VS 500 0,5 T 25 M, KOMIUIEKT 11a0GJIOHOB
I 3amepa npoduiis

46 Ayautopusi IS CaMOCTOSTEIBbHOM | TocKa Kiaccuveckasi, KOMIbIOTEP ¢ JOCTYIoM K cetu "MHTepHer"
paboThI 0OyUArOIIUXCS (16 mwr.), mpoekrop (1 mwr.), 3kpan (1 mr.), pabodee MecTo
npenogasarens, croi (16 wr.), cryn (32 mr.)

ITO:Windows 7 Professional, Microsoft Office 2007, Kommac,
antusupycroe 10 Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUSA JJISI OBYYAIOIUXCSA

Beck xypc paszeneH Ha caMOCTOSITeNbHbIE B3aUMOCBSI3aHHbIE YaCTH, T.€. MMEET MOyJIbHOE MocTpoeHue. Pazpurue
CaMOCTOSTEIILHOCTH 00YYaIONIMXCSI JOCTUIACTCsl MHAMBUyAIN3aleld JOMAITHUX 3aJaHui. JICKIIMK POBOASATCS C MCIIOIB30BAHUEM
MYJBTUMEAUNHHBIX TEXHOJIOTHH B CIIEIIMAIbHO 000pYJOBaHHBIX ayAUTOPHIX, IPH ATOM JICKIIMOHHBIA MaTepua JeMOHCTPUPYETCS C
HCTONb30BaHKeM Tpaduueckoro peaakropa Power Point. Ha mpakTu4eckux 3aHsITHSX U TP BBIMOTHEHUH JOMAIIHUX 3aJaHuU,
1ab0paTOPHBIX padOT OCBAMBAIOTCS KaK KIIACCHIECKHE METObI PELICHHs 33124, TaK U C MCIOJIb30BaHUEM ITAaKETOB MPUKIIATHBIX
nporpamMM. Takasi BO3MOXKHOCTh 00€CIIEYMBACTCS PALlMOHANBHBIM HCIIOJIb30BAHUEM BPEMEHH MPH MPOBEICHUH JICKLIUI U
MIPAKTUYECKUX 3aHATUH C NIMPOKUM IPHUBIICYEHUEM MYJIbTUMEINHHON TEXHUKH, 1 COBPEMEHHBIX TAKETOB NMPHUKJIAJIHBIX IPOrPaMM, a
Takxke GOpMUpOBaHUEM TPEOOBAHHUH K MOATOTOBKE CTYACHTOB O MPEANISCTBYIONIMM AUCHUIIIHMHAM. OT/AeNbHbIe Y4eOHbIE BOIPOCHI
BBIHOCSITCSI HA CAMOCTOSITEIbHYIO ITPOPA00TKY M KOHTPOJIMPYIOTCS IMOCPEICTBOM TeKylel arrectauuu. [Ipu 3ToM opranusyroTcs
TPYMIOBbIE U HHAUBUYaJIbHbIE KOHCYIbTAIUN.

Meroaudeckue ykazaHus K 0(OpMIICHUIO JJOMAIIHUX 3aJaHUI U 1a00paTOpHBIX pabOT MPUBEIEHBI B METOANYECKOM Iocoouu - Ne105
[MpaBuna ohopMIIeHHS IMCBMEHHBIX PA00T MEPOTIPHUATHI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOYHON aTTeCcTalny (3aJaHui
KOHTPOJIA CaMOCTOSITEILHOM pa6on,1 CTYACHTOB, OTUCTOB 11O IPAKTUKaM, KYPCOBBIX pa6OT/l'[pOCKTOB, Hay4YHO - UCCJICJOBATCIIbCKUX
pabor) - Beikca 2020r http://elibrary.misis.ru/action.php? kt_path_info=ktcore.SecViewPlugin.actions.document&fDocument
1d=12459 (HTb MUCuC)




