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Pabouast nporpamma

IDKCTPAKIHsA YePHBIX METAJIJIOB

Pazpaborana B coorBetcTBuu ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMBII 00pa30BaTeNbHBII CTaHAAPT BICIIEro obpasoanms DenepansHoe rocy1apcTBEHHOS
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BhICIIEro o0pa3oBaHus «HarroHambHbIH HCCIe10BaTENbCKUI TEXHOIOTHYECKHHA
yauBepcuter «MHUCuC» no Hanpaenenuto noarorosku 22.03.02 Merannyprus (ypoBenb 6akanaBpuata) (mpukas ot 02.12.2015 r. Ne
602 0.8.)

CocraBiieHa Ha OCHOBaHUH y‘{e6HOFO IJ1aHa:

22.03.02 Metamtyprus , IM-20.plIX Meramtyprus 4epHbIX METAIIIOB, yTBEp:KAeHHOr0 YueHbiM coBetom BO HUTY "MUCuC"
27.02.2020, mpotokon Ne 5-20

Pabouas nporpamma ogo0peHa Ha 3aceaHuu Kadeapsl
DJIeKTPOMETAJLTYPTruT

IIporokon ot 26.06.2020 r., Ne10

3aB. kadenpoit Enanckmii 1.



1. IEJIK U 3AJTAYU OCBOEHUA

11

CdopMHpoBaTh PECTABICHHS X OCBOUTH 3HAHUS MPOIIECCOB, MIPOTEKAIONIHX TIPH ITOATOTOBKE M OKYCKOBAHHH MPUPOTHEIX
1 TEXHOTEHHBIX JKeJIe30PYHbIX MaTepHalIoB, JOMCHHON INTaBKe IyryHa U (peppOCILIaBOB M BHEIOMEHHOM ITOTYyYCHHN
9yryHa H skerne3a. HayanThb oneHHBaTh Ka4ecTBO CHIPhS M MEPBUYHOTO METAJIIA, aHAIM3HPOBATH CBA3H MEX/Iy KadeCTBOM
CHIPBS U TTOKa3aTelIeM IIPONU3BOICTBA METaJlIa, YIPABIAT TEXHOIOTHYECKIMHE IPOIIECCaMI U SKCINTYaTHPOBATh
00opyoBaHHUE JUIS IIPONU3BOICTBA OKYCKOBAaHHOTO IIPOYKTA, UyT'yHA U XKeJe3a, OLICHNBATh IOKa3aTeNN YHEPro3arpar u
MaTepuanocOepeKeHUs

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOI'PAMMBI

Huxn (paznen) OIL:

|BI.B.)1B.03

2.1

TpeGoBanus K NpeABapUTeILHON NOAT0TOBKe 00y4al0LIerocs:

2.1.1|Teopus U TEXHOIOTHS IPOU3BOACTBA CTAIN

2.1.2|TepmoanHAMUKa U KHHETHKA CTAJICTUIABIIIBHBIX MIPOLIECCOB

2.1.3|Ddusnueckas xumus

2.2|IucuumimHbl (MOAYJIN) M MPAKTHKH, IJIs1 KOTOPHIX 0CBOEHHUE TAHHOI JHCIMILIHHBI (MOIYJIs1) HEOOX 0IMMO KaK

npeIecTByonee:

2.2.1{TTonroroBka K MpoIeAype 3alIUThl U Tporieaypa 3amutsl BKP

3. PE3YJIBTATBI OBYYEHUA 11O JUCIHUIUVIMHE, COOTHECEHHBIE C ®OPMHPYEMbIMHA

KOMIIETEHIIUAAMHU
IIK-3.1: crocoGHOCTH OCYIIECTBIATH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOIeCcChl B METAIUTYPTHH H
MaTepHan000padoTke
3HaThb:

TTK-3.1-31 coBpeMeHHbIE TEXHOIOTUH BHIMIABKY M BHEArPEraTHOW 00pabOTKH MepeebHOTO YyryHa U BHSIOMEHHOTO MOy CHHS
YyryHa ¥ ry0uaToro xernesa

YMmeThb:

[TK-3.1-Y1 onpeaensate TEXHUKO-3KOHOMHYECKHE MTOKA3aTeNIN JJOMCHHOM TJIaBKH, ITOKA3aTeNN MPOLIECCOB BHEOMEHHOTO MOTyYeHHUS
qyryHa, peppocCIIaBOB U JKele3a, MaTepHalbHOrO U TEIIOBOro 0a-IaHca JOMEHHOH IIaBKU

Buagern:

[1K-3.1-B1 HaBbIKamMHu ariolOMEHHOT0 aHAJIM3a MPOLIECCOB MPOU3BOICTBA

4. CTPYKTYPA U COAEP)KAHUE

Kon HaumeHoBanue pa3zjesioB u TeM /Buj 3ansatusi/| Cemectp /| YacoB | Komneren- |JIluteparypa u| Ipumeuanue
3aHATUS Kype HHH 3J1. pecypchl
Pa3nen 1. BBenenue. Coipble MaTepuasbl It
NPOU3BOJCTBA YePHBIX METAIOB

1.1 IIpeamer u 3anauun Kypca. Ponb uepHoi 5 6 MK-3.1 |JI1.1J11.2 J12.1
METAJUTYPTUX B HAPOJHOM XO3SHCTBE. JI2.2J12.3 J12.4
TeopeTnueckre OCHOBBI SKCTPAKLHH
/u3Bie4eHust/ YepHbIX MeTaioB. OCHOBHBIC
BU/IBI IPUPOIAHOTO U TEXHOT'CHHOTO CHIPBS; €r0
IpeABapuTeNnbHast HOATOTOBKA.

’Kenesusie pynsl. Mapranuessie pyabt. Oirockr.
Tomnu-Bo. TexXHOTE€HHBIE CHIPBIE MATEPHAIIBI
/JTex/

1.2 Pa3paboTka cxembl MOArOTOBKH JKEJIE3HBIX Py K 5 4 MK-3.1  |JI1.1J11.2 JI2.1
JIOMEHHOM TUTaBKe; OLIEHKAa MTapaMeTpoB JI2.2J12.3 J12.4
rporieccoB ApobieHus u oboramenus /TIp/

1.3 TermioBble YKBUBAJIEHTEI KOMIIOHEHTOB IIIUXTHI 5 4 [1K-3.1 JI1.1J11.2 J12.1
Mp/ J2.2J123J12.4

14 ITpopaboTka JEKIIMOHHOTO MaTepHraa 5 7 MK-3.1  |JI1.1J11.2 J12.1
CaMOCTOSITEIbHOE U3YUCHUE JIUTEPaTyphl JI2.2 7123 J12.4

/Cp/

Pasnea 2. IloaroroBka xesie30pyAHOro chIpbst




2.1 |CoBpemeHHast cXeMa IIOATOTOBKH CHIPbS 4 IK-3.1 JI1.1JI1.2
K JOMEHHOH IIJ1aBKe. ATIoMepaust J12.1J12.2
Kele3HbIX pya. Teopus u TeXHOIOTU J12.3J12.4
mporiecca arnomepanud. [Ipor3BoncTBo
JKeJIe30pYAHBIX OKaThI-mel. Cxema
poliecca OKOMKOBAHUSI M IPHUMEHSIEMOE
00opyao- Banue. Teopus ¥ TEXHOIOTHS
IIPOLIECCOB OKOMKOBAHUS Y YITPOUHCHUSI

2.2 |Pacuer cocraBa armommxthl. OnieHKa 4 IK-3.1 JIT.1JI1.2
cocraBa roroBoro arjgomeparta /I1p/ JI2.1J12.2

JI2.3J12.4

2.3 |Pacyer cTaBa mIMXThI 151 MPOU3BOJCTBA 4 IK-3.1 JIT.1JI1.2

okartsIei /IIp/ JI2.1J12.2
J2.3 124

2.4 |TIpopaboTka JISKIIMOHHOTO MaTepuaa 6 IK-3.1 JIT.1JI1.2
CaMOCTOSITETILHOE U3Y4EHUE JI2.1J12.2
JIUTEPATYPHI J2.3J12.4
Pazpnea 3. IIpon3BoacTBo 4yryHa

3.1 |/[loMeHHOE IPOM3BOJCTBO KaK BH 4 IK-3.1 JI1.1JI1.2
SKCTPaKIMH YEPHBIX METAJJIOB. JI2.1J12.2
CyIHocTh JOMEHHOTO Npoliecca. J2.3J12.4
OO1ee ycTpoiCTBO JOMEHHOM TICUH.
3arpy304Hblii anmapar ¥ mopsmaoK
3arpy3KH IIUXThI B TOMEHHYIO M1€Yb.

TIporiecchl B MIaxTe JOMEHHOMN MeUr:
HarpeB IIMXTHI; HAYTJIePOKUBAHUE
Kenes3a; 00pa3oBaHKE Yyr'yHa U IITaKa.
ToBeneHue cepbl B TOMEHHOM MEUH.
Ipouecce B ropHe. TeruiooOMeH B
noMeHHoM neun. [IpogykTel foMeHHOI

3.2 |Pacuer B3auMOACHCTBUS YYT'yHa U 4 [K-3.1 JIT.1J11.2
Iaka B JOMeHHBIX nedax /I1p/ J2.1J12.2

J2.3J12.4

3.3 |Pacuer ocHOBHBIX 4 IK-3.1 JI1.1J11.2
TEXHUKO-?KOHOMUYECKHUX MoKa3aTenen J2.1J12.2
pabotel nomenHoi neun /TIp/ J23712.4

3.4 |TIpopaboTka JIEKIIMOHHOTO MaTepualia 6 [K-3.1 JI1.1J11.2
CaMOCTOSITEIIbHOE U3Yy4EHUE JI2.1J12.2
JIUTEPATYPBI J23J12.4
Paznen 4. BueaoMeHHbIE METOABI
N0JIy4eHHs IePBUYHOI0 MeTajlIa

4.1 |Poxp 1 Ha3HAYCHHUE MPOLIECCOB MPSMOTO 4 [K-3.1 JI1.1J11.2
nony4eHus xkeneza. CrocoObl J2.1J12.2
MOJTy4EHUs Ty04aToro xenesa B JI2.3J12.4
LIaXTHBIX IeYax M PETOpTax.

Merannuzanus pyao-TOIUTUBHBIX
oKaTthIlIel, 6oprda ¢ MUpodOpHOCTHIO.
[Nonyuyenne KUAKOrO MeTAIIA U3
JKeJIe-30COAEPIKALINX OTXOI0B
METaJLTYPTU9ECKOr0 MPOU3BOJICTBA

4.2 | AHanu3 TEXHOJOTUH, MPUMEHIEMbIX 4 [K-3.1 JI1.1J11.2
TIPU BHEIOMEHHOM IIPOU3BOJICTBE JI2.1J12.2
repBUYHOTO xene3a /TIp/ J23712.4

4.3 |Pacuer maTepuanbHOro OanaHca 8 [K-3.1 JI1.1J11.2
nomeHHoi tuiaBku /T1p/ J12.1 J12.2

JI2.3J12.4

4.4 |TIpopaboTKa JIEKIIMOHHOTO MaTepuaa 6 [K-3.1 JI1.1J11.2
CaMOCTOSITETIFHOE U3y4EHUE JI2.1J12.2
JIUTEPATYPHI J2.3J12.4
KCP 2 MK-3.1 JI1.1J11.2

J2.1J12.2
J2.3712.4
Kontponb 27 MK-3.1 JI1.1J11.2
J2.1J12.2

J12.3712.4




5. ®OHJI OHEHOYHBIX MATEPUAJIOB(ITPUJIOXKXEHHUE)

6. YHEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHWE

6.1. PexomeHnayemas JiuTepatrypa

6.1.1. OcHoBHas JluTEpaTypa

ABTOpEL, 3armaBue bubnmoreka W3narenscTBO, TOA
JI1.1 [TumodeeBa A.C, [DkcTpakiys 4epHbIX DIeKTpOHHBIH KaTanor Crapslit Ockon
Hxuruenko T.B., [MeTannoB u3 npupogHoro u THT, 2012
Tumodees E..C. |TEXHOT€HHOI'O CBIPbS:
yuebHOe nocodue
JI11.2 |¥Ocdun 1O.C. BaenomenHoe nonyuyenue  |Meroauueckue mocoOust Mocksa, 1988
xKenesa: YueOHoe nocodue
6.1.2. /lonoJHUTE/ILHAS JIUTEPATYpa
ABTOpBHI, 3arynaBue bubnuorexa Wz parenscTBO, ron
JI2.1 |Berman E.®. Toxroroska pyx k miaske u|http://elibrary.misis.ru/action.php Mocksa, 1987
METAJUTYPIHUst 4yryHa: kt_path_info=ktcore.SecViewPlugin.actions.document
yue6.mocobue &fDocument Id= 6920
J12.2 |KOcdun B.C. Ioxroroeka pyx k maske u|http://elibrary.misis.ru/action.php Mockga, 1983
Mmerayutyprus uyrysa: na6. |kt_path_info=ktcore.SecViewPlugin.actions.document
HPAKTHKYM &fDocument ld= 6620
J12.3 |KOcthun }0.C, [Meramnyprus yyryHa u http://elibrary.misis.ru/action.php Mockga, 1997
IMamkos H.®., |xenesa. 3agaunuk. kt_path_info=ktcore.SecViewPlugin.actions.document
Yepnoycos LU, |Yuebuoe mocooue Ne1441 [&fDocument Id= 6824
oxroon A 1A
JI2.4 |TToxBucueB A.H.,|IToaroroska pyx k miaske u|http://elibrary.misis.ru/action.php Mocksa, 1981
HOcun 10.C,  |mpousBoxcTBO UyryHa. kt_path_info=ktcore.SecViewPlugin.actions.document
Ucrees A.., VyebHoe mocobue &fDocument Id= 4891
ernunos ®.1.
6.2. ITepeuenn pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu «IHTEpHET»
6.3 IlepeveHb JTMIEH3HOHHOTO TPOTPAMMHOI0 00ecredeHust
I1.1 |Windows 7 Professional
I1.2 [Microsoft Office 2007
I1.3 [|anTuBUpYycHOE I1O Dr.Web
1.4 |[MS Teams
5 |LMS Canvas
6.4. Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOodecCHOHAIBHBIX 023 JaHHBIX
N.1 |Hayunas snexrponHas 6ubnmoreka https://elibrary.ru
N.2  [3nextponnas 6ubnmmoreka MUCuChttp://lib.misis.ru
N.3 [3BC Yuusepcurerckas oubmmoreka omnaiin http://biblioclub.ru
N.4 [Poccuiickas miatdopma oTKpheITOro oopazosanus http://openedu.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenne | OcHarienue



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

4 OKCTpakys YepHBIX METaJUIOB Aynuropust Ne 4 nna npoBeneHus 3aHATHHA JIEKIMOHHOTO THIIA,
CEMHHAPCKOT0 THUIIA, TEKYIIEro KOHTPOIS, UHIMNBHUAYAJIbHBIX KOHCYIIbTAINH,
MPOMEKYTOYHON ATTECTAIMH, TPYIITOBBIX KOHCYIbTAIHNA:

JIOCKa KJIACCUYECKasi, JOCKa MHTEPAaKTUBHASL, KOMIIBIOTEP C JIOCTYIIOM K CETH
"Unreprer” (1 mwr.), mpoektop (1 wr.), skpan (1 mwr.), pabouee mecto
npenoaasarensd, croi (16 wr.), cryn (32 mrT.)

IIO:Windows 7 Professional, Microsoft Office 2007, antuBmpycnoe I10
Dr.Web, MS Teams, Visual Studio, KOMIDIEKT TeMaTHYECKUX TPE3CHTALIIA

46 Aynutopust Ui CaMOCTOSITENTFHOM | IocKa Kilaccuyeckas, KOMITbIoTep ¢ goctynom k cetd "Huteprer” (16 wmr.),
pabotbl oOyuarommxcs npoexrop (1 mrt.), skpan (1 mT.), pabodee mecro mpenopasarens, cron (16
IT.), cTya (32 wr.)

ITO:Windows 7 Professional, Microsoft Office 2007, Komrmiac, anTuBupycHO€
ITO Dr.Web, MS Teams, Visual Studio

8. METOAUYECKHE YKA3AHUA 1JIA OBYYAIOIIUXCA

Beck Kypc pa3zienieH Ha CaMOCTOSATENIBHBIC B3aUMOCBSI3aHHBIC YacTH, T.C. IMEET MOIYJIBHOE TIOCTpOcHuE. Pa3BuTre
CaMOCTOSATENBHOCTH CTYJCHTOB TOCTUTAETCA MHANBHUIyaTU3aliell TOMAIHUX 3aaHui, KYpCOBOTO MPOEKTA, TECTOB, 3a/1a4 U
BOIPOCOB /151 BHYTPHUCEMECTPOBOTO KOHTPOJIS 3HAHUH. DTO 00eCIeIrBaETCsl METOANYECKUMH Pa3pabOTKaMu, CO31aHHBIMH B
JJIEKTPOHHOM (hopMarte, CYIIECTBEHHO MOBBIIAIOIINMHE 3()(HEKTUBHOCTH CAMOCTOSTEIBHON pabOThI CTYICHTOB.

Jlexiuu POBOJSTCS C UCIONB30BAHHEM MYJIbTUMEAUIHBIX TEXHOIOIHI B CIIEIHATBHO 000PYIOBAHHBIX AyAUTOPHUSIX, IPH STOM
JIEKIMOHHBINA MaTepHall IEMOHCTPHPYETCS C UCIOIb30BaHUEM Ipaduueckoro peaakropa Power Point.

Ha npaxTruyeckux 3aHATHAX ¥ P BHIIOTHEHUH IOMALIHUX 3aHATHH OCBAaUBAIOTCS KaK KIACCHYECKHE METO/IbI PELIEHHs 3a4a4, TAK U ¢
HCIIONIb30BAaHUEM TTAKETOB MPUKJIAJHBIX IporpaMM. Takas BO3MOXHOCTh 00eCIICUMBACTCS palliOHATILHBIM HCIIOJIb30BAHIEM BPEMEHU
IIpY MIPOBEACHHUH JIEKLMI U IPAKTUYECKUX 3aHATUH C MIUPOKUM IPHUBJICUEHHUEM MYAbTUMEAUHHON TEXHUKH, U COBPEMEHHBIX ITAKETOB
IIPUKJIAAHBIX IPOrpaMM, a Takke GopmMupoBaHueM TpeOOBaHUI K OATOTOBKE CTYJCHTOB 110 MPEAIIECTBYIOLIMM TUCLHUIUIHHAM
(MaremaTtuka, ”HPOpPMATHKA, TEOPETHYECKAst MEXaHHKA, CONPOTHBIICHUE MATEPHAIIOB, U JIP.).

B KoHIIe KaKJJ0r0 MPaKTUYECKOTo 3aHATHS PEKOMEHIyeTCs TPOBOAUTH 10-15 MUHYTHBII TECTOBBIA KOHTPOIb JUIS OLICHKH YPOBHS
YCBOEHHS MaTepHaia KaKIbIM CTYIEHTOM.

JucuurirHa TpedyeT 3HaUUTEeTbHOTO 00beMa CaMOCTOATENNbHOM paboThl. OTAeIbHBIC y4eOHbIE BOIPOCHI BHIHOCATCS HA
CaMOCTOSITENbHYIO MPOPAOOTKY ¥ KOHTPOIMPYIOTCS IOCPEACTBOM TeKyIeil aTrectaruu. [Ipy 3ToM OpraHu3yoTcs IpyMIIIoBbIE U
WMHIMBHAYaJIbHBIE KOHCYIbTaluy. KauecTBeHHOE OCBOEGHNE TUCIUIUIMHBI BO3MOXHO TOJIBKO IIPH CHCTEMAaTHYECKOI CaMOCTOSTEIbHON
pabote, 4TO MOANEPKUBACTCS CHCTEMOM TEKYIIEH U pyOeKHOM aTTeCTaluu.




