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IIporpammy coctaBui(n):
o.m.u., Ilpog., Pomanyes b.A.

Pabouast nporpamma
HaneXHOCTb TEXHOJIOTHYECKUX MAIIMH
Pazpabotana B cootBeTcTBHE ¢ OC BO:!

CaMOCTOSITENBHO YCTAHABIMBAEMBIN 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO 00pa3oBaHus - OakanaBpuat deaepanbHOE
rOCyZapCTBEHHOE aBTOHOMHOE 00pa3oBaTesibHOE yupexkIeHUE BhIcIIero oopazoanust «HarmoHansHbIi ncce10BaTeIbCKUH
TexHoJorudeckuit yausepcuteT « MU CuC» mo HanpasiaeHuio oarotoBku 15.03.02 TexHoIOrHYeCKHe MAITMHBI M 000Dy I0BaHHE
(mpuka3 ot 25.11.2021 r. Ne 465 0.B.)

CocraBiieHa Ha OCHOBAaHHMH y4eOHOTO TUTaHa!

15.03.02 TexHosmorndeckue MamuHbl 1 00opyaoBanue, MO-24 30.plx NHXHHUPHHT TEXHOJIOTHIECKOTO 000PYI0BaHUS,
yTBepxkIeHHOro YueHnsiM coBetoM BO HUTY "MUCuC" 28.12.2023, npotokoin Ne 5-23

Pabouast nporpamma of00peHa Ha 3aceiaHun Kadeapsl
TexHoJI0TUM 1 000pyA0BaHUSA 00Pa0OTKHM METAJJIOB JaBJIeHHEM
IIpoTtokoun ot 24.05.2024 1., Ne9

3aB. kadeapoii ['opbatiok C.M.




1. EJIN OCBOEHUSA

1.1{O3HaKOMUTH ¢ Teoprel HAEKHOCTH M TUATHOCTUKE MEXaHHIECKOTO 000pyIOBaHUS.

1.2|Hayuuts METOAMKE aHAIN3a SKCILTYyaTAlMOHHBIX CBOWCTB JIETaNICH, Y37I0B 1 MEXaHU3MOB METAUTYPIrUYE€CKUX MAIIUH U
arperaToB, a TaK)Ke BEIOOPY METOIOB B CIIOCOOOB BOCCTAHOBIICHHS Pa0OTOCIIOCOOHOCTH MPOKATHOTO 000PYIOBAHUS.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Hukn (paznen) OIT: b1.0

2.1| TpeGoBaHus K MpeIBapUTEJLHON MOATOTOBKE 00y4YaloLIerocs :

2.1.1 | KU HUPUHT THAPOIIPUBOAA TEXHOJIOTHIECKIX MAIIIH

2.1.2 | mxuHupuHr 060py10BaHMs 111 00pab0OTKN MaTepHaIoB

2.1.3| UmKuHUPUHT TOABEMHO-TPAHCIIOPTHBIX MAITHH

2.1.4|HayuHo-uccrnenoBarenbckas paboTa

2.1.5]060pynoBanne COBPEMEHHBIX METAJLUTyPIHICCKHUX IIPOU3BOICTB

2.1.6|OkcrutyatannoHHast IpaKTHKa

2.1.7 | BBICOKOTEXHOJOTHYHBIE KOMITJICKCHI 00pab0OTKH MaTepPHAIOB

2.1.8|IIpoexTrpoBaHIe METAJUTyprHYCCKHUX IIEX0B

2.1.9|HayuHo-uccnenoBarenbckas paboTa

2.1.10| OkcriepuMeHTaIBHBIC METOBI MICCICIOBAHUS MALITIH

2.1.11|Maremaruka

2.2 dncuunauHbl (MOIYJIH) U PAKTUHKH, JJIs1 KOTOPBIX 0CBOEHHE TAHHOM THCHUTILIHHBI (MOIYJIs1) HEOOX0TUMO KaK
npealiecTByOIee:

2.2.1| AedhopmanioHHbIE MOTYJIH

2.2.2|TloaroToBKa K IMpoLeAype 3alIuThl U poreaypa 3amutsl BKP

2.2.3|IIpegmumnimoMHast IpaKTHKA

2.2.4|DOkcrutyatanusi 1 peMOHT MalllMH M arperaToB

3. PE3YJIBTATBI OBYUYEHUS IO JUCIIUTIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSAMHA

OIIK-12: Cnoco0eH o0ecneYyuBaTh MOBbIIIEHHE HAIEKHOCTH TEXHOJOTHYECKUX MAIIMH U 000py10BAHHUS HA CTATUIX
NPOEKTHPOBAHMS, H3TOTOBJIEHUS M IKCILUTYyaTAIINH

OIIK-12.2: [IpuMeHsieT MeTOAbI U3rOTOBJIEHUS U IKCILIYATALMU MALIMH U 000py10BaHus ¢ o0ecnieueHreM TpeOGoBaHU i
HAAEKHOCTH

3HaTh:

OIIK-12.2-31 MeTompl SKCIUTyaTalliy MaIlliH ¥ 000pyIOBaHUs C oOecrieueHIeM TpeOoBaHM HaIEKHOCTH

OIIK-11: CnocodeH NpUMEHSITh MeTOAbI KOHTPO.JI Ka4ecTBAa TeXHOJIOTMYeCKHX MAIINH U 000py/10BaHMS, IPOBOMTH AHAJIN3
NPUYMH HapylIeHUi uX padoTocnoco0HOCTH U Pa3padaTbiBaTh MEPONPUATHS 10 UX NPeAyNPeKIeHUI0

OIIK-11.2: IIpuMeHsieT MeTOAbI OLIEHKH HAEKHOCTH 000PY/10BAHHUS € Y4eTOM BO3MOKHBIX BH/I0B U3HOCA JieTaJieil U ux
npeaynpeaynpexieHus

3HaTh:

OIIK-11.2-31 MeTOo/p!I OIIEHKH Ha/IS)KHOCTH 000y I0BaHHS C yUYETOM BO3MO>KHBIX BHJIOB M3HOCA JIeTATIEH M UX
IpeaynpesynpexKaeHus

OIIK-11.1: IlpuMeHsieT METOAbI KOHTPOJISI KA4eCTBA, CTAHAAPTH3AINU U cePTHGHKANNH TEXHOJIOTHYeCKHX MAIIMH U
o0opynoBaHust

3HaTh:

OIIK-11.1-31 MeToBI KOHTPOJISI KaYeCTBa, CTAHIAPTH3ALNH U CepTH(HUKAIIMN TEXHOJIOTNIECKUX MAIINH U 000pyJ0BaHUS

OIIK-12: Cnoco0eH o6ecneunBaTh MOBbINIEHHE HAJAE€KHOCTH TEXHOJOI'MYEeCKUX MAIIUH U oﬁopynosa}mn Ha CcTaausax
IMPOCKTUPOBAHUA, H3TOTOBJICHUA M IKCILTyaTAllUA

OIIK-12.1: IlpuMeHsieT MeTObI MPOEKTHPOBAHNUS € YYETOM HAAEKHOCTH PadoThl 000py10BaAHUSA

3HaTh:

OIIK-12.1-31 MeTo/p!I MPOSKTUPOBAHUS C YUETOM HaIEKHOCTH paboThl 000Py1OBaHHS

OIIK-11: CriocoGeH NpUMeHATh MeTOAbI KOHTPOJIA Ka4ecTBa TeXHOJIOrH4eCKHX MalluH U 000py/10BaHMsl, IPOBOAUTH AHAIN3
NPUYHH HAPYIIEeHUii X paboToCcnoCOOHOCTH B pa3padaTbIBaTh MEPONPHATHS 110 UX NPeAyNpPeKAeHUI0




OIIK-11.3: IlpoBoaNT aHAIN3 Pab0TOCIIOCOOHOCTH M BBIX0/a M3 CTPOSI TEXHOJOTHYeCKHUX MALMH M 000PyA0BaH M

3HaTL:

OI1K-11.3-31 ananu3 paboTOCIOCOOHOCTH TEXHOJOTHYECKUX MAIIUH U 000PYIOBaHH

OIIK-11.2: [IpuMeHsieT MeTObI OLIEHKH HA/IEKHOCTH 000PY/1I0BAHHUS ¢ Y4€TOM BO3MOKHBIX BH/I0B U3HOCA JieTaJleil U ux
npeaynpeaynpexIeHus

YMmeTh:

OIIK-11.2-V1 npuMeHATh METOIBI OIICHKH HAJICKHOCTH 000PYAOBaHHUS C YIETOM BO3MOXKHBIX BUIIOB H3HOCA JACTANICH U UX
MPEaYIPE Iy IPEIKICHUSL

OIIK-11.3: IIpoBoANT aHAJIU3 PaG0OTOCIOCOOHOCTH M BHIX0/1a H3 CTPOSI TEXHOJOTHYECKUX MAIIIMH H 000pyA0BaHUS

YMmeTh:

OIIK-11.3-Y1 npoBoaut aHanu3 paboTocrocOOHOCTH U BBIX0/1A M3 CTPOSI TEXHOJIOTMYECKUX MAlIWH U 000pyI0BaHHs

OIIK-11.1: IIlpuMeHsieT MeTOAbI KOHTPOJISI Ka4eCTBa, CTAHAAPTU3ALUU U cCepTUGUKALUH TEXHOJIOTH4eCKUX MALIUH U
o0opynoBaHus

YMmerThb:

OIIK-11.1-Y1 npuMeHSTE METOIBI KOHTPOJIS KAYeCTBa, CTAHIAPTH3AINH ¥ CEPTHOUKAINM TEXHOJIOTHUECKAX MAITHH 1
00opynoBaHUs

OIIK-12: CnocodeH o0ecnieyuBaTh MOBbILIEHHE HAEKHOCTH TEXHOJIOTHYECKUX MALLIMH U 000Py10BAHUS HA CTATUAX
NMPOEKTHPOBAHNSA, H3TOTOBJIEHHUS M IKCILTYaTAIINH

OIIK-12.2: IlpuMeHsieT MeTOAbI M3rOTOBJIEHMS H IKCIJIyaTAlMM MAILIMH M 000pyA0BaHus ¢ o0ecleyeHrneM TpeOGoBaHMii
HaJEKHOCTH

YMmeTh:

OIIK-12.2-Y1 npuMeHsTh METObI SKCIUTyaTalli MallliH U 000py10BaHMs ¢ o0ecrieueHneM TpeOOBaHUI HaIEKHOCTH

OIIK-12.1: IlpuMeHsieT MeTObI IPOCKTUPOBAHNUSA € Y4ETOM HaAEKHOCTH PadoThl 000py10BAHUS

YMmerhb:

OI1K-12.1-Y1 npuMeHsITh METOIBI IPOCKTUPOBAHUSA C YIETOM HAJAEKHOCTH pabOTHI 000PYIOBAHHS

Buaagernb:

OIIK-12.1-B1 MeTogaMu IPOEKTUPOBAHUS C YIETOM HAIEKHOCTH pabOTH 000PYIOBAHUS

OIIK-11: Cnoco0eH NpUMEHSITh METOAbI KOHTPOJISI KAYeCTBA TEXHOJOTHYECKUX MALIMH ¥ 000Py10BaHMs, MIPOBOAUTH AHAJIN3
NPUYMH HapylIeHUi uX padoTocnocoOHOCTH U pa3padaTbIBaTh MEPONIPUATHS 10 UX NPeAyNPeKIeHUI0

OIIK-11.3: IIpoBoAMT aHAIU3 PaG0oTOCIIOCOOHOCTH M BHIX0/1a 3 CTPOSI TEXHOJOTHYECKHUX MAIIMH M 000pyA0BaHNUS

Baagernb:

OIIK-11.3-B1 meTonamu ananuza paboToCIIOCOOHOCTH U BBIX0/1a M3 CTPOS TEXHOJIOTHUECKUX MAIIMH U 000pYyI0BaHUS

OIIK-11.1: IlpuMeHsieT METObI KOHTPOJISI KA4eCTBA, CTAHAAPTH3AINHU U cePTUGHKALUH TEXHOJIOTHYeCKHX MAIIMH U
o0opynoBaHust

Baanern:

OIIK-11.1-B1 meTomaMu KOHTPOJIS Ka4eCTBa, CTAHAAPTH3AINH M CePTUUKAIINH TEXHOJIOTHYECKUX MAIIMH U 000PYJOBaHUS

OIIK-12: CnocodeH o0ecnieyuBaTh MOBbILIEHHE HAIEKHOCTH TEXHOJIOTMYeCKUX MALLIMH U 000Py10BaHUS HA CTATUSIX
NMPOEeKTHPOBAHUSI, H3TOTOBJIEHUS H IKCIIyaTAIlUU

OIIK-12.2: IlpuMeHsieT METOAbI M3rOTOBJIEHHS U IKCIJIyaTAlMM MAILIMH M 000pyA0BaHus ¢ o0ecneyeHneM TpedGoBaHMIt
HaJAEKHOCTH

Baanern:

OIIK-12.2-B1 MeTomamu 3KCIUTyaTalliy MallMH U 000pyA0oBaHuUs ¢ obecriedeHueM TpeOOBaHUN HaIEKHOCTH

OIIK-11: CnnocodeH NPpUMEHSITh MeTOAbI KOHTPOJIS KauyecTBa TEXHOJIOrH4eCKUX MAIMH U 000py10BaHuUsl, IPOBOIUTH AaHAJIM3
NPUYMH HApPYLIEeHUil X padoToCNMOCOOHOCTH U pa3padaThbIBaTh MEPONPUSTHSA IO UX NPEAYNPeKIeHHI0

OIIK-11.2: IlpuMeHsieT MeTOAbI OLCHKH HA/IEKHOCTH 000PYI0BAHHS € Yy4eTOM BO3MOKHBIX BHOB H3HOCA JieTajiel U UX
npeAynpeaynpexaeHns

Baagern:

OIIK-11.2-B1 MeTonamu OLIEHKH HAJIEKHOCTH 000PYIOBAHHMS C yYETOM BO3MOJKHBIX BHIOB M3HOCA JIETANICH U UX
MpeAyNpenyIpEXICHUS




4. CTPYKTYPA U COAEP)KAHUE

Kon HaumenoBanue pazaenoB u TeM /Buj 3ansitus/ | Cemectp /| Hacos | Komneren- | Jlutepatypa | IIpumeuanue
3aHATHSA Kypc un H JJI.
pecypcbl
Paznen 1. OTka3bl geTajieid, NOBBIIIEHHE X
HA/Ie’KHOCTHU U 10JTOBEYHOCTH

1.1 Buabl TpeHus v M3HAIMBAHUS JeTalleH U y37I0B 8 0,5 OIlK-12.2 JI1.1J12.1
00opynoBanus. I3HOC TUTIOBBIX JICTaJICH: BaJIOB, OIlK-12.1 JI2.2J13.1
ocel, OJIIUITHUKOB CKOJIBKCHHUS U KaueHUS, OIIK-11.2 JI3.3
3y0YaThIX U YepBAYHBIX Iepeaad, BUHTOBBIX IMap, OIIK-11.1
[IJANEBBIX U HIMOHOYHEIX COeIUHEHNH. OIIK-11.3
[ToBrImeHne HAAEKHOCTH U TOJTOBEYHOCTH
obopynoBanusi. /JIex/

1.2 Pacuer nomycTuMol BETMUMHBI U3HOCA AETaJIH, 8 1 OIIK-12.2 JI1.1J13.1
paboTaroIie B mape TpeHus ¢ ObICTPO OIlK-12.1 JI3.3
W3HAIUBaeMoi netansio /TIp/ OIlK-11.2

OIlK-11.1
OIlK-11.3

1.3 Pabota ¢ nmurepatypoii 1 KOHCIIEKTOM JICKITHH. 8 20 OIlK-12.2 JI1.1J13.1

Beimosnnenue noMainux 3ananuii. /Cp/ OIIK-12.1 JI3.3
OIIK-11.2
OIlK-11.1
OIIK-11.3

Pa3znen 2. Boioop maTepuaJioB aJjsi

HM3rOTOBJIEHHSI /IeTalIeil 000PyI0BAHHBIX

TPYOHBIX L[EX0B

2.1 OcCHOBHBIE MaTepHaNbI JJI1 U3TOTOBJICHHS JIeTaeh 8 0,5 OIlK-12.2 J12.2J13.2
060opyoBaHUs TPYOHBIX IIEXOB. OIlK-12.1 JI3.5J13.6
DKCIUTyaTallHOHHBIC CBOWCTBA JIeTalIeH U Y3JI0B OIlK-11.2
METaJIIypruueCKUX MAalluH U YCIOBUS OIIK-11.1
SKCIUTyaTallii: TeMIIePaTypHbIC, CHIOBBIC, OIlK-11.3
BpeMeHHBIE U 1p. /JIex/

2.2 AHanu3 paboThI OJIIUITHIKOBOTO y371a U BEIOOD 8 1 OIlK-12.2 J12.2713.2
TUTA OoMIIHITHIKA KaueHus /TIp/ OIlK-12.1 JI3.5

OIlK-11.2
OIlK-11.1
OIlK-11.3

2.3 Pab6oTa ¢ uTepaTypoil 1 KOHCIIEKTOM JICKIIHH. 8 20 OIlK-12.2 J12.2J13.2

Brmonaenne noMamanx 3aganuid. /Cp/ OIlK-12.1 JI3.5
OIIK-11.2
OIlK-11.1
OIlK-11.3

Pa3znea 3. MeToanl M croco0bI BOCCTAHOBJICHUS

aeTasie

3.1 MeTo1pI NOBBIIEHNS] N3HOCOCTOMKOCTH AeTaleh 8 1 OIIK-12.2 JI3.2 JI3.5
METAJLTyprHYeCKOT0 000pYIOBaHNS: HATUIABKOM, OIlK-12.1 91
31EeKTPOUCKPOBBIM JIETUPOBAaHUEM, OIIK-11.2
TepMOOOPaOOTKOH, MOBEPXHOCTHBIM IIACTHUESCKHM OIlK-11.1
nedopmupoBanreM. TeXHOJIOTHS BOCCTaHOBIICHHS OIIK-11.3
JIeTaJIeH, IMEIOIINX MEXaHHICCKHIE TOBPEIKICHUS:

TPELIMHBI, BEIKPAIIUBAHUS, U3THOBI, BMSITHHBI,
cKoJIbI U 11p. /JIex/

3.2 Onpeznenenue pacxoja HaIIaBOYHON MPOBOJIOKU 8 1 OIIK-12.2 JI3.2 JI3.5
JUTSI BOCCTAHOBJIEHUST pabOUrX BAJIKOB 33JJAHHOTO OIIK-12.1 91
pasmepa /Tlp/ OIIK-11.2

OIlK-11.1
OIlK-11.3

3.3 Pabota ¢ muTepatypoii 1 KOHCIIEKTOM JIEKIIHH. 8 20 OIIK-12.2 JI3.2 J13.5

Brinonnenue gomaninux 3ananui. /Cp/ OIIK-12.1 91
OIIK-11.2
OIlK-11.1
OIlK-11.3




Paznen 4. Cma30ouHble MATEPHAJIBI U CMA304HOE
o0opynoBaHne
4.1 CrocoObI ¥ CUCTEMBI CMa3KH 000PYI0BAHHS 1 OIlK-12.2 JI3.3
TPYOHBIX 11eX0B. [IpuHIMI nefcTBHS OIIK-12.1
LEHTPATN30BAHHBIX CUCTEM XKHJKOH U IIIaCTUIHOMN OIIK-11.2
cma3ku. CMa309HbIe MaTepHaisl. /JIex/ OIlK-11.1
OIlK-11.3
4.2 Br160p crcTeMbl cMa3Ku 000py10BaHHS 1 OIIK-12.2 JI3.3
TpyOO03JIEKTPOCBAPOYHOTO arperara i CMa304HOTO OIlK-12.1
marepuana /I1p/ OIIK-11.2
OIlK-11.1
OIIK-11.3
43 Pabota ¢ murepatypoii 1 KOHCIIEKTOM JICKITHH. 8 20 OIlK-12.2 JI3.3
Brimonaenne qomamnux 3aganuii. /Cp/ OIIK-12.1
OIIK-11.2
OIIK-11.1
OIlK-11.3
Pazgen S. Oprannzanusi peMOHTa 000py/10BaHUA
TPYOHBIX LIEXOB
5.1 OpraHu3anys pEeMOHTHOTO XO3SHCTBA. 8 1 OIlK-12.2 JI1.2J12.1
[InaHoBO-TIpeyIpeANTEIbHBIC U KAITUTAILHBIC OIlK-12.1 J12.2J13.4
peMoHTHI 060opyoBanusi. CereBble rpaduky Ha OIIK-11.2 91
BBITIOJTHEHME PEMOHTHBIX paboT. JIeMOHTaX 1 OIIK-11.1
MOHTaX 000pyaoBaHus. TexHoIoTHs OIlK-11.3
MIPOM3BOJICTBA PEMOHTHBIX padort. /Jlek/
5.2 Pab6oTa ¢ muTepaTypoil 1 KOHCIIEKTOM JICKIIUH. 8 18 OIlK-12.2 JI1.2J12.1
Brmonaenue qomamanx 3aganui. /Cp/ OIlK-12.1 J12.2J13.4
OIIK-11.2 21
OIlK-11.1
OIIK-11.3

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonpocel AJ1l caMOCTOSITEIbHOM MOATOTOBKH K IK3aMeHY (3a4éTy ¢ OlleHKOH)

Bomnpoce! Ha 3a4€T U TeKYIIU{ KOHTPOJIb:

CoNoUR~WNE

28.

OcHOBHBIE (haKTOPHI MPOIIecca XOIOTHOW MPOKATKH METAIIOB U CIUIABOB.

OcHOBHBIE (aKTOPHI MpoLecca TOpsiueH MPOKATKH METAJIOB U CILIABOB.

BrusHue ycioBuit HarpeBa 3ar0TOBOK HA IIPOIIECCH OKHUCICHUS B 00€3yTIIepOKIBAHHUS CTANIH.

Cranu ¥ CIUTaBbl, IPUMEHSIEMbIE [T N3TOTOBJICHUS IPOKATHOTO 000pYIOBAHUS.

CBsI3b M@Ky KECTKOCTBIO pabodnX KiIeTe, MOJaTIMBOCTHIO KAIMOpa H TOYHOCTRIO MIPOKATa.

Krnaccudukarus BHIOB MPOKATKH, HX MPEUMYIIECTBA U HEJJOCTATKH.

Harpes 3aroToBok nepen ropsiuei mpoImMUBKON U pa3HOCTEHHOCTH MOJMYy4YaeMbIX THIIb3.

[Ipubops! A KOHTPOIIS TEMITEPATyPHl MeTalIa B Ipoliecce HarpeBa M 00pabOTKH JaBIICHHEM.

HaxumHBIE 1 ypaBHOBEIIMBAIOIIIE YCTPOHCTBA PabOYmX KiIeTeil MPOKAaTHBIX CTAHOB.

Meronunka pacuera MOLIHOCTHU 3JIEKTPOJIBUraTeNIed IJIaBHOIO MPUBOJA.

IIpenmyniecTBa 1 HEAOCTATKU UHAUBUIYAJIBHOTO U IPYIIIOBOIO [NIABHBIX IPUBOJOB IIPOKATHBIX CTAHOB.
OcHOBHBIE (aKTOPHI MPOIecca MPOKATKH, OKa3bIBAIOIINE BIMSIHNE HA SHEPTOCHUIOBBIE TTAPaMETPHI.

VYcnoBus TpeHus Ha KOHTAKTHOU MOBEPXHOCTH METaJlla ¢ BaJKaMU NpU ropsiyeil IpOIIMBKE 3aTOTOBOK B IHIIb3BL.
M3HammBaHue U U3HOC JieTaliell MEeTaUTypruuecKuX MalluH.

[ToIIMITHUKY CKOJIBKEHUS B METALTYprudeckoM o0opynoBanun. OCOOEHHOCTH MX SKCILTyaTallUH.
[ToAmmIHUKY KadyeHHs B METAJUTyprudecKoM 000pyaoBaHiH. OCOOEHHOCTH UX YKCILTyaTaIliH.

OCHOBHBIE METO/IbI MOBBIIIEHUS] U3HOCOCTOMKOCTH JIeTaleil MEeTaJUypruueCcKiX MalliH.

O06ocHyliTe paloHaIbHBIC TEMIIEPaTyPHbIE HHTEPBAJIBI SKCIUTyaTalll CUCTEMBI )KHUAKOI CMa3Ki 000py10BaHUs.
JaiiTe 00mIyr0 XapaKTepUCTUKY CMa309HBIX MaTEPHANIOB.

OnuimTe OCHOBHBIE BUBI JIEKTPOCBAPKU U HAILJIABKU.

Kak Brusier Tepmudeckast 00paboTka Ha H3HOCOCTOWKOCTD CTAIbHBIX JeTajei?

HeucnpaBHOCTH y3/10B NOALUIMITHUKOB Kau€HHUsL.

HeuncnpaBHocTH y3/10B NOJIIMITHUKOB CKOJIBKECHHUS.

XapakTepHbIe BUABI H3HOCA 3y0UaThIX Nepead U IPUHIUITEI 3aMEHBI H3HOIICHHBIX [IIECTEPEH U 3y0UaThIX KOJIeC.
CpoKH dKCIUTyaTalii CMa304YHbIX MaTEPHAIOB U CIIOCOOBI X 3aMEHBI.

OCOOEeHHOCTH HUCIIONB30BAHMS YyTYHOB M CTaJIel B KOHCTPYKIHAX METAJUTYPTHYSCKUX MAIIKH.

Hcnonp3oBaHye HEMETAIIMYECKUX MaTepHalioB B METAJLTypruyeckoM 000pyI0BaHHH.

BimsiHre MmexaHudeckoi 00pabOTKH MOBEPXHOCTEH JIeTaje U TOBEPXHOCTHOTO IIACTHYECKOTO Ae(OpMUPOBAHUS HA

H3HOCOCTOMKOCTE CTaJbHBIX JCTaJICH.

29.
30.

Kak Bimsier TepmMudeckast 00paboTka Ha N3HOCOCTOMKOCTB cTanei?
Kak Bamsier XuMuKo-TepMudeckas 00padoTka Ha U3BHOCOCTOMUKOCTh CTaJIeH?




31. Croco0bI 3aMEHbI H3HOIIEHHBIX neTaneﬁ: HHHHBHHyMLHLIﬁ, HO}’3J’IOBOI7[, noarperaTHmﬁ - [IpeuMyHIeCTBa U HEAOCTATKHU.

5.2. IlepeueHb padoT, BHIMOJHAEMbIX MO JUCHUIJINHE (MOaya10, TpakTuKe, HUP) - 3cce, pedpepaThl, NpakTHYECKHE U
pacyeTHo-rpadbuyeckre PadoThbl. KVDCOBbIE DAOOTHI. IDOEKTHI U 1D.

Jomainee 3aganue paszaenst 1,2,3
Komnoksuym pazzgenst 4, 5

5.3. Oueﬂqume MaTepuaJibl, UCII0JIb3YEMbIC 1JIF JK3aMEHa (onncalme 6l/IJIeTOB, TECTOB U T.lI.)

[To mpoMexxyTOYHOM aTTeCTalluy PEyCMOTPEH 3a4€T Oe3 OIICHKH.
3a4éT MPOCTOBISAETCS IO UTOTaM BBINOJHEHHUSI KOHTPOJIBHBIX MKEPOIPUSTHH.

5.4. MeToanka olleHKH OCBOEHUS TUCHMILIUHBI (MoayJisi, npakTuku. HUP)

HpOMe)KyTO‘-IHaH aTTeCcTalusd N0 JUCHUIUIMHE NPEAYCMOTPECHA B qupMe 3a4y€Ta C OLICHKOU

Jlns nomycka K 3a4€Ty HEOOXOIUMO BBIMTOJIHCHUE CIICAYIOIINX YCIOBHMA:
1. PerynsipHoe nocenieHue JeKIMOHHBIX U PaKTUYECKUX 3aHATHI
2. BrimonmHeHme BeeX IpeayCMOTPEHHBIX M0 JUCHUIUINHE KOHTPOJBHBIX MEPOIPUSTHIA

[Ipu crade noMamHUX 3aJaHUH MPEIyCMOTPEHA CHCTEMa OIICHUBAHMUS 110 MIATHOANBHOM CHCTEME.
Jlyist ycriemHo caauu JOMalIHero 3aaHisi HeoOX0JAMMO IPaMOTHO U BEPHO OTBETHTH Ha 2 TEOPETHUECKHUX BOIIpOca MK 1
TEOPETHUYECCKHIA BOTIPOC ¥ MTOSTHUTh METOJTUKY U pacdéTsr J13.

[llkasa ornleHUBaHKS 3HAHUH 00YYAIONIMXCS HA 3aUETe

O1eHKa «OTIIMIHOY - 00YYAIOIIHIACS TTOKA3hIBACT TIy0OKHe, HCUSPIBIBAIOIINE 3HAHNS B 00heMe IIPOUICHHONW MPOTPaMMEL, YBEPEHHO
JIEHCTBYET 10 IPUMEHEHMIO IOJIYYCHHBIX 3HAHUM HA IIPAKTHKE, FPAaMOTHO U JIOTUYECKU CTPOMHO U3j1aracT MaTepuall Ipyu OTBETE,
yMeeT (OpMyIHPOBAThH BRIBOJIBI M3 U3I0KEHHOT'O TEOPETHUSCKOTO MaTepHala, 3HaeT JOMOIHUTEIHHO PEKOMEHIOBAHHYIO
JIUTEPATypYy.

O11eHKa «XOPOLIO» - 00YYAIOIIUICS TOKa3bIBACT TBEP/IbIE U IOCTATOYHO MOJIHBIC 3HAHUS B 00beMe MPOHAECHHO MPOrpaMMmBl,
JIOITyCKaeT He3HAYUTEIIbHBIC OMINOKH ITPH OCBEIIICHUH 3aIaHHBIX BOIIPOCOB, MTPABHIIHHO IEHCTBYET MO MPUMEHEHUIO 3HAHUIA Ha
MpaKTHUKE, YETKO U3JIaraeT Marepual.

OreHKa «yIOBIETBOPUTEIHFHOY - 00yUaroIuiics MOKa3bIBACT 3HAHUSA B 00beMe MPOIIEHHON IIPOTPpaMMBI, OTBETHI H3JIaraeT XOTS U C
OHlI/I6KaMI/I, HO YBCPCHHO UCTIPABIACMBIMHU MOCJIC JOMOJHUTECIBbHBIX U HABOAAIIUX BOIIPOCOB, MPAaBUJILHO ﬂeﬁCTByeT 110
MIPUMEHEHUIO 3HAHUM Ha IPAKTHKE;

OIeHKa «HEYIOBICTBOPUTEIHHOY - 00YJAIOLIHIACS TOITyCKaeT rpyObie ONIHMOKH B OTBETE, HE TOHUMAET CYIIIHOCTH H3JIaraeéMoro
BOIIpoCa, HE YMECT MPUMCEHATH 3HAHUA Ha MMPAKTUKE, TA€T HECTIOJIHBIC OTBECTHI HA JOTOJHUTEIIbHBIE U HABOAAIIUE BOIIPOCHI.

OreHKa «HE SBKa» — 00YJarOIUiicS Ha SK3aMeH He SBUJICS.

Bo3M0kHO npocTaBieHUE OLICHKHU 3a 3K3aMEH Ha OCHOBE OLIEHOK KOHTPOJIBHBIX MEPOINIPUATUN CeMecTpa

Pe3ynbTat 0OCBOGHMS KOMIIETEHITUH (YacTell KOMIETEHIIN) yCTaHABIUBASTCS CIEAYIONUM 00pa3oMm:
Ornenka «Otianuno» - Komnerenuust  chopMupoBaHa.

Ornenka «Xopomoy» - KomnereHnnus chopMupoBaHa.

OrieHka «Y JOBJIETBOpUTENbHO» - KoMmmneTeHuust  copmMupoBaHa.

Onenka «HeynosnersopurensHo» - KomnereHmus He copMupoBaHa.

KpHTepHH OLICHKH BBIIIOJIHCHUA JOMAIIHEIO 3aJlaHUA:

- OIICHKA "OTJINYHO" BBICTABISAETCS CTYICHTY, €CIIU OH BBITIOJHWI PELICHHE B IIOJTHOM 00BeMe, XOPOIIO apryMEHTUPYET XOJ
pEeLICHUs U IPUMEHEHHSI OCHOBHBIX PACUETHBIX (hOPMYJI;

- OIICHKa "XOpOomI0" BBICTABIIAETCS CTYIEHTY, €CIIM OH BBIITOJHII PEIICHHE B TOJTHOM 00beMe ¢ HEOOIBIINMH MOTPaBKaMH, XOPOIIIO
apryMEHTHPYET X0l PEIICHUS U IPUMEHEHNSI OCHOBHBIX PAaCUETHBIX (OPMYTT;

- OLICHKa "yI0BJIETBOPUTEILHO" BBICTABIISIETCS CTYAEHTY, €CIIH OH BBIITOJHUI PEIICHUE 10 OCHOBHBIM IO3UIUSIM METOAUKH C
HEeOOJIPIIMMH TIONPAaBKaMH, HE BCET/Ia apTyMEHTHPYET XOJ] peIIeHHs U IPUMEHEHHS] OCHOBHBIX PaCUETHBIX (OPMYIT;

- OLIEHKa "HEYZOBJICTBOPUTEIHHO" BBICTABIISIETCS CTYICHTY, €CJIM OH BBITIOJIHWII PEIICHHE B 00111eM BHIe (OTIEIbHBIE pacueTHbIC
3JIEMEHTHI)C TTONPaBKaMU; HE apryMEHTHPYET X0/ PEIICHUS ¥ IPUMEHEHNSI OCHOBHBIX PacdeTHBIX (HOpMyI;

6. YHAEBHO-METOANWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHAs1 INTEpaTypa

ABTOpBI, COCTaBUTENH 3ariaBue bubnnoreka H3parenbcTBO, TOI
JI1.1 |HInmko B.b. Humko |HapexHocTs ONEeKTPOHHBIN KaTauor Mocksa HU3a./lom MUCuC,
B.0., Ynuenes H.A. TEXHOJIOTHYECKOTO 2012
000pyIOBaHUS: YUCOHUK




ABTOpLI, COCTaBUTCIIN

3armaBue

Bubnuoreka

H3parenbCcTBO, TOI

JI1.2 [Cxmptmamze A.T. PeMOHT TeXHOJIOTHIECKUX DJNIEKTPOHHBIHN KaTaJIor Crapsriit Ockon THT, 2017
Cxuptnanze AT, MaIliH 1 000pyI0BaHUS:
Ckpsi6bun B.A., yaeOHoe mocobue
bopuckun B.I1.
6.1.2. /lonoiHMTeIbHAS JTUTEPATypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnnoreka WznaTenbcTBO, TO
JI2.1 |Xpomuenko @.A. CBapoyHble TEXHOJOTHM IpU | DIEKTPOHHBIIN KaTajaor Mocksa UnTepmer
Xpomuenko O.A. PEMOHTHBIX paboTax: Wnxunupunr, 2005
CIpaBOYHOE M3TaHUE
JI2.2 [Tlynsbepe A.W. OKCIUTyaTalus U PEMOHT DNEeKTPOHHBIA KaTalor Craperit Ockon THT, 2008
[Mynsbepe A.H. , HNOABEMHBIX MEXaHU3MOB :
Yynunua JLLA., MoOHOTpadus
Cxuptname A.l'.,
Bopuckun B.I1.
6.1.3. MeTtonnyeckne pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoteka W3narenscTBO, roj
JI3.1 |Pomanues b.A., HanexxHocTb, skcityataiust U | MeTonudeckue mocoOus Brikca, 2006
Muxaiinos B.K, PEMOHT METaJULy pPrU4e€CKUX
lankwma C.I1., Kagmo |mammHu 000pymoBaHUs.
AA. Paznen 1.: HagexxHoCTh
METaJUTy prUYeCKIX MAaIIIH:
YuebHoe mocodue
JI3.2 |Pomanmes B.A., HanexxHocTs, 9kciutyatanus W | MeToanmdeckre ocoOus Brikca, 2007
Muxaitnos B.K., PEMOHT METaJULy PrU4eCKUX
lankun C.II., Kagno |mammu un o6opynoBaHus.
A A Paszgen2: YueGHoe mocodue
JI3.3 [Camyces C.B., W3HoC, TpeHue u cMa30vHbIe MeTtoaudueckue ocoous Brikca, 2008
Jlonmatun A.T. MaTepHaibl.: Y4eOHOe ocodue
JI3.4 |Pomannes B.A., OKCIulyaTauus W PEeMOHT Meroanueckue mocoous Brikca, 2010
Kopneesa O.H. , METAJUTyprUIECKUX MAIIUH U
MakapoB obopynoBanus: YuebHoe
B.B.,JJomatun A.T. rocooue
JI3.5 [Pomanues b.A., Texnuyeckoe o0cnyxuBanue u | MeToaudeckue mocoous Brikca, 2017
AJTeeHKo PEMOHT METaJLUTy prHYECKIX
A.C.ITaxomos B.II. MAaIliH # 000pYyIOBaHUS:
ydebHoe nocobue
JI3.6 |KyxcenoBa JL.U. JLU. |M3HOCTOWKOCTB ONEeKTPOHHBIN KaTauor Mocksa U3a0.MI'TY um. H.O.
Kyxkcenosa, C.A. KOHCTPYKLIMOHHBIX Baymana, 2011
I'epacumos, B.T. MaTepHasoB: yueOHOe mocooue
JlanTeBa
6.2. Ilepeyens pecypcoB HHGPOPMALIMOHHO-TEJEKOMMYHUKAIMOHHOMN ceTH « AHTepHeT»
] |CTPaBOUHIK peMOHT JieTaneil MeTaTy prudeckux https://lib-bkm.ru/12494
MamuH B.M.IlexoB MockBa Metanmyprust 1987 r
6.3 IlepevyeHb MPOrpaMMHOIO 00ecTieueHUsI
I1.1 - MS Office
1.2 - LMS Canvas
1.3 |- MS Teams
1.4 - OC Windows
6.4. Ilepeuyens HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JaHHBIX
N.1 |Hayunas snextponnas 6ubimoreka eLIBRARY.ru — URL: https://elibrary.ru/
N.2 |Hayunas anextponnas 6ubiunoreka MUCuC - URL: http://elibrary.misis.ru/login.php
13 OnextponHas oubnnoreunas cucrtema (OBC) — « YHUBepcHuTeTCKass OMOIMOTEKa OHIIAHHY» OTKPBITHIA KPYTI0CY TOUHBIN

JIOCTYII Yepe3 UHTEPHET ¢ PerucTpanueii B oubanorexe u  BBogom naposs.- URL: http://biblioclub.ru/




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenne OcHaiienue
2 Hanéxuocth u 0COOCHHOCTH | KOMITBIOTEP, MPOSKTOP, SKPaH, HHTCPAKTUBHAS TOCKA
DKCIIIVATAIINU METAUTVDIUYSCKOTO | KOMIIEKT  TEMATHYECKHUX  NPE3CHTAIUK,  JOCTVI K

8. METOANYECKHUE YKA3AHUA JUIS1 OBYYAIOIIIUXCSL

1. Ilocemmats Bce BUABI 3aHITHH.

2. CBOEBPEMEHHO 3aperuCTpUPOBAThCA Ha PEKOMEHI0BaHHbIE MIeKTPOHHbIE pecypchl -LMS Canvas u MS Teams.

3. IIpu BO3HMKHOBEHUU JFOOBIX BOIIPOCOB I10 COJIEPKaHHUIO Kypca ¥ OpraHU3aIliy paboThl CBOEBPEMEHHO 00pamaThes K
IpernoiaBaTenio (B 4achl OUHBIX KOHCYNbTalmi, uepe3 MS Teams unu LMS Canvas).

4. AKTUBHO paboTaTh C HOPMaTHBHO-NIPABOBBIMU 0a3aMu CaiTOB, HAXOASIIMMCS B OTKPBITOM JIOCTyIle B ceTH VIHTepHeT.

5. IMeTh 1oCTyN K KOMIBIOTEPY, IOAKIIOYEHHOMY K ceTd MIHTepHeT.

KauecTBeHHOE OCBOCHHUE AMCIMIUIMHBI BO3MOXKHO TOJIBKO MIPY CUCTEMAaTHYECKON CaMOCTOSITEILHON paboTe, 4T MOIIepKUBACTCS
cucTemoii Tekye artectrauud Ha LMS Canvas.

JlononHutenbHas auTeparypa (C IMTepaTypoi MOKHO paboTaTh Ha Kadenpe B yackl KOHCYIbpTauuu 1 CP)




