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Pabouas nporpamma

I/IH)KI/IHl/lpl/lHl" oﬁopynonamm AJIA TPOU3BOACTBA IBETHBIX H YEPHBLIX METAJIJIOB

Pazpaborana B coorBercTBHM ¢ OC BO:

CaMOCTOSATETHEHO yCTaHABIMBAEMBI 00pa30BaTEIFHBIN CTaHAAPT BEICIIEro oOpa3oBaHus - OakanaBpuat denepansHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUpEeKIeHNE BhICIIEro 00pazoBanus « HanmoHanbHbIH UCCIen0BaTeNbCKAN
TexHonornyeckuid yausepcuter «MUCuCy» 1o Hanpasienuto noarorosku 15.03.02 TEXHOJIOTUUYECKUE MAIIMHBI U
OBOPYJIOBAHUE (mpuxa3 ot 25.11.2021 r. Ne 456 0.B.)

CocraBiieHa Ha OCHOBaHHH y‘IC6HOF0 IIaHa:

15.03.02 TEXHOJIOTUYECKHUE MAIIINHBI 1 OBOPYIOBAHMUE, 15.03.02-BTMO-22.plx , yTBep>XKJICHHOTO YYEHBIM COBETOM
OI'AOY BO HUTY "MUCuC" B cocrase coorerctyromieit OITIOIT BO 22.09.2022, npotokon Ne 8-22

VYrBepxkaena B cocrae OIIOII BO:

15.03.02 TEXHOJIOTUYECKHE MALINHBI 1 OBOPYIOBAHUE, , yreep:xnennoit Yuensim copetoM ®I'AOY BO HUTY
"MHUCuC" 22.09.2022, npotokon Ne §-22

Pabouas nporpamMma ogo0peHa Ha 3aceJaHUH
Kadeapa mHKUHUPHHTA TEXHOJOTHYECKOTO 000PYI10BAHHUS

[Tporokon ot 24.05.2022 r., Ne4

PyxoBonutens noapasznenenus Kapdunos A.O.



1. HEJIX OCBOEHUA

1.1 | Lexs — copMupoOBaTH 3HAHHSA, YMCHHUS U HaBBIKH B 001aCTH MHXXUHUPHUHTA 000PYJOBAHUS IS IPOU3BOJICTBA IBETHBIX U
YEPHBIX METaJLIOB.

1.2 | 3agaun AUCIMIUIMHEI - HAYIHTh OCHOBHBIM pacdeTaM 000pyIOBaHUS JJIS IPOU3BOCTBA LIBETHBIX M YEPHBIX METAJLIOB;

1.3 HAY4YUThb UCIIOJIb30BaTh 3HAHUA, ITOJYYCHHBIC IPU U3YUCHHUHU WHXKUHUPHUHTA o60py}103aHI/m JJIsL IPOU3BOJICTBA IBETHBIX U
YEPHBIX METAJUIOB ITPU PCIICHUN WHXKCHECPHBIX 3a1a4.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bnok OIT: b1.B.JIB.03

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 | IEXUHUPUHT THIPONPUBOAA TEXHOTOTHUECKIX MAIIUH

2.1.2 | IEXMHUPUHT IPy30HOABEMHBIX MAIINH U YCTPOHCTB

2.1.3 | VIHHOBaIMOHHBIC TEXHOJIOTUH U 000PYIOBaHUE TSI IPOU3BOACTBA U3/ACNIUI TNIACTHYECKUM Ae(hOPMUPOBAHAEM

2.1.4 | ObopynoBaHHE COBPEMEHHBIX Mpon3BoacTB OM/]

2.1.5 |I[logbpeMHO-TpaHCIOPTHBIC MAIIIMHBI IEX0B 00Pa0OTKH METAIIOB IaBIIeHUEM

2.1.6  |IIpou3BoACTBEHHAS NPAKTUKA

2.1.7 |IIpou3BOACTBEHHAs NpPaKTUKA

2.1.8 | UmxuaNpUHT 000pyI0BaHUS U1 00pabOTKI MaTepHajioB pe3aHeM

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
NnpeauecTByIIee:

2.2.1 ABTOMaTI/ISaL[I/Iﬂ H YIIPaBJICHUEC TCXHOJIOIMYCCKMMH MalllMHaAMU U NIpoLeccaMu

2.2.2 | IHKMHUPUHT TEXHOJIIOTHH JIa3ePHOU TIOBEPXHOCTHOH 00pabOTKU, PE3KH U CBAPKH

2.2.3 | MopenupoBaHHe W HHKUHUPHHT TPOMBIIIICHHBIX KOHCTPYKIUH

2.2.4 |IloaroToBka K MPOIEAypE 3ALUTHI M 3aIIUTa BHITYCKHON KBATU(HKAIIMOHHOH PabOThI

2.2.5 |IloaroroBka K MpoLEAypE 3aIIUTHI U 3aIUTa BBITYCKHON KBaJTU(PHUKAIIIOHHON paboThI

2.2.6 |IIpepnumnioMHast MpaKTHKaA

2.2.7 |IIpepnurioMHast MpaKTHKa

2.2.8 |IIpoexrupoBaHue COBpeMEHHBIX Mpou3BoacTs OM/I

2.2.9 | OkcmmyaTalyst TEXHOJIOTMIECKOr0 000PYIOBAHII

3. PE3YJIBTATBI OBYYEHUMA IO JUCIHUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMITIETEHIIUSIMU

IIK-2: Cnoco6HOCTH y4aCTBOBATH B NMPOBEIEHNH HAYYHO-UCCIE0BATEIbCKUX H IKCIIEPUMEHTAJIBHBIX PadoT ¢
HUCIOJb30BAHUEM PA3IUYHBIX METO10B, COCTABJICHHUHU OTUYECTOB IO TEXHOJOIrHYE€CKUM MallIMHAM H oﬁopynosaﬂmo

3HaTh:

ITK-2-31 MeToau4eckue, HOPMAaTHBHBIC U PYKOBOASIINE MaTEPUAIbI, KACAIOIIHECs BBITIOIHAEMOMN pabOThI

IIK-3: Cnioco0HOCThL y4acTBOBATH B pa3padoTKe NpeJI0KeH! i 110 COBEPLICHCTBOBAHNIO TEXHOJOTHYeCKUX MallliH,
00opy10BaHUs M MIPOLECCOB

3HaTb:

I1K-3-31 Ha3zHaueHue, 001aCTh IPIMEHEHHS, PEKIMBI PAOOTHI 1 METOIUKY OIIPE/ICIICHNSI OCHOBHBIX ITAPAMETPOB 000PYIOBAHHS
JUI IPOU3BOACTBA LIBETHBIX U YEPHBIX METAILIIOB

IIK-1: Cioco6HoCTL NPOBOAUTEL PA0OTHI 10 00Pa0OTKE M AHAIN3Y HAYYHO-TEXHHYECKOi HH(OPMALUH H Pe3y1bTATOB
HCCJIeI0BAHNI 10 TeXHOJOTHYeCKHM MAIIMHAM U 000pPY10BAHHIO

3HaTh:

[IK-1-31 oCHOBHBIC NOJIOKEHMS IO KOHCTPYMPOBAHHUIO U pacdeTy MEXaHW3MOB U JeTaled 000pyIoBaHMS JUIS IPOM3BOACTBA
I[BETHBIX U YEPHBIX METAILIOB

YMmerb:

IIK-1-Y1 ucnons3oBats 0a30Bble METO/BI PELICHUS] MHKEHEPHBIX 3a]1a4 B CBOEH HCCIIeI0BATEIbCKON AEATENbHOCTH

IIK-2: Cioco6HOCTH y4aCTBOBATH B NMPOBEIEHNU HAYYHO-UCCI€0BATEIbCKUX H IKCIIEPUMEHTAJIBHBIX PadoT ¢
HCIOJb30BAHUEM PA3IUYHBIX METO10B, COCTABJICHHUHU OTUYECTOB IO TEXHOJOIrHY€CKUM MallIMHAM H 060py}10B3HHl0

YMeTh:

[1K-2-Y1 BBINOIHATH pacyeThl JIeTaJIe 1 MEXaHU3MOB 060pyZ[0BaHI/I$[ C UCTTIOJIb30BAHHUEM CTaHAAPTHBIX ITAKETOB IMPUKITAAHBIX
IporpaMm U CUCTEM aBTOMAaTU3UPOBAHHOI'O ITPOCKTUPOBAHU S




Baanernb:

[1K-2-B1 HaBBIKaMU OATOTOBKU OTYETOB 10 BHIIIOJIHEHHBIM PACUETHO-TPpaUUECKIM paboTaM ¢ HCIOIB30BaHUEM HEOOXOJUMOMH
HOPMaTHUBHO-TEXHUYECKYIO TOKYMEHTALUH, CIIPABOYHON JINTEPATyphl U METOAUUECKUX PEKOMEH AN

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pa3neno u | Cemectp | Yacos | @opmupyemsble | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIHii pecypcbl padoThI
Pasnea 1. BBenenne B
AUCHUILUIMHY

1.1 [TepcriekTuBBI pa3BUTHS 7 4 K-1-31 IIK-3- | JI1.1 JI1.2
JIOMEHHOTO IPOU3BOJCTBA U 31 21
COBEpPILICHCTBOBAHHE MAIINH
u arperartos /JIex/

1.2 MaruuHsl 17151 IPOU3BOJICTBA 7 6 TIK-2-VY1 IIK-1 JI11.2J12.2
LIBETHBIX W YEPHBIX -31 [IK-1-V1 21 54
merainos /IIp/

1.3 CoBepIIIeHCTBOBAHUE 7 4 MK-1-31 IIK-3- | JI1.1J12.1
000pyIOBaHUS IS 31 23 54
MIPOM3BOICTBA IIBETHBIX U
gepHbIX MeTaiioB /Cp/

Paznen 2. Teopust pacuera
OCHOBHBIX IapaMeTpPoOB
NMPOKATHBIX CTAHOB

2.1 OCHOBHBIE NTAPAMETPHI 7 8 IK-1-31 IIK-2- J1.1 P2
MPOKATHBIX CTaHOB /JIex/ 31 3254

2.2 KoncTpykrBHBIE 7 6 [K-1-31 IIK-1- 2.3
0COOCHHOCTH MEXaHUYECKOI0 V1IIK-2-Y1 33 54
000pyIOBaHUS YSPHOU H
uBeTHOM Metanypruu /T1p/

2.3 JIuTeiiHo-npoKkaTHBIE 7 4 TIK-3-31 IIK-2- JI1.1J12.3
arperartsl /Cp/ B1 33
Paznen 3. O6opynoBanue
pado4uX JUHHUI NPOKATHBIX
CTaHOB

3.1 MamuHs! HenPEpLIBHOTO 7 6 [K-2-31 IIK-1- J1.1
JIUTHS 3ar0TOBOK /JIex/ 31 IIK-3-31 3133

32 IToaroroBka K KOHTPOJIBHOM 7 8 [IK-2-Y1 IIK-2 JI1.2J12.3
pabote 1o pacueram -B1 33
OCHOBHBIX ITapaMeTPOB
npoKaTHbIX cTaHoB /I1p/

33 O6opynoBanue padbouux 7 4 IK-1-Y1 TIK-2 J.1
JIMHUN TIPOKAaTHBIX -31 IIK-2-V1 393 54
cranoB /Cp/

Pa3nen 4. MammHbl
arperaTbl KHCJI0POIHO-
KOHBEPTEPHBIX IIEX0B

4.1 KucnopoaHo-koHBepTepHBIi 7 6 [MK-2-31 TIK-3- J.1
CH0Cco0 MOTYdEeHUS CTATH: 31 3354
UCXOJIHBIE MaTepHabl,

TEXHOJIOT s, TEXHUKO-
HKOHOMHYECKUE ITOKA3aTEIH.
Cxema KHCIOPOIHOTO
KoHBepTepa /Jlex/

4.2 KoHcTpyKImm KuciaopoaHbIx 7 7 [TIK-2-B1 TIK-3 J.1 KM3
KOHBEPTOPOB M MEXaHU3MOB -31 IIK-2-V1 393 54
nosoporta /IIp/

4.3 [Iporexanue oKuCIUTENBHO- 7 4 [K-1-Y1 IIK-2 J12.3
BOCCTaHOBHUTEIBHBIX -V11IK-2-B1 24

peakunii B MeTaJUTypruu (Ha
IpuMepe MPOU3BOACTBA
cranu u uyryHa) /Cp/




Paszgen 5. MamuHbl 1
arperathbl JJisl IOATOTOBKH
IHUXTOBBIX MaTEPUAJTIOB K
JIOMEHHOI IJIaBKe

5.1 VYerpoiicTBo 10 TIK-2-31 TIK-3- JI1.2712.2
arJIoMeparioOHHOW MalIVHBI. 31 23 54
[[InxToBBIC MaTEpPHAIIBI
JIOMEHHOM IIJIaBKU: pyna,
TOILJIMBO-KOKC,
I1aKo00pasyroIme
MaTepuaisl — Qurrock /JIex/

5.2 Hasnagenne ¢irocos npu 7 TIK-2-31 IIK-3- J1.1 P3
MOJIy4€HUH METAJUIOB U BUJIbI 31 93
darocos /TIp/

53 CyIHoCTh JOMEHHOTO 6 IIK-2-Y1 TIK-2 J.1
npouecca. Mcxonnbie -B1 TIK-3-31 2354
MaTepHaIbl AT TOTydeHHs
yyryHa. [Ipogykrel
JIOMEHHOM 11aBku. Cxema u
MIPUHIAI PAOOTHI JOMEHHOMH
neuu. /Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BOMPOCHI I
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponbHoe Iposepsiembie
KM MeponpHsTHE HHIMKATOPLI Bonpock! 11t TOATOTOBKI
KOMITETEHIIUH
KM1 DK3aMeH MK-1-31;I1K-2- 1. MamvHbI 1 arperats J7is1 mepepaboTKi METAUTHIECKOTO JIoMa.
31;1IK-3-31 2. O6opynoBaHue JUIsl IIIABKH CTANH.

3. Ha3nauenue ¢rocoB Ipy MOJIy4EHUN METaJUIOB U BUIBI (DIIIOCOB.
4. lllmxTOBBIE MaTePHANBI CTAICILIABIIEHOTO IPON3BOICTBRA.

5. CymHocTs mporiecca nepezena 9yryna Ha craib. CpaBHHTETbHAS
XapaKTepUCTHKa OCHOBHBIX CIOCOO0B IMPOU3BOACTBA CTANU B
KOHBEPTOPAaX, MapTEHOBCKHX IEYax, HIEKTpoIeyax.

6. IIporecc mIakoBaHMs, POJIb ITAKOB M (DITFOCOB B METAILTYPTHH.

7. CocoOs! pa3nuBKU MeTaIa.

8. I[IpuObUTbHBIC HAJICTABKH B U3JIOXKHHULAX U UX IPUMEHEHHE.

9. MexaHu3M KpUCTaUIU3aLUH CTAJIH.

10. Kax ocymiecTBisieTcst pa3iauBKa CTAIN B U3IOXKHHUIBI? UTO Takoe
HU3JI0KHULIBI?

11. 3a cyer uero NOBHIIAIOTCS MPOYHOCTHBIE XapaKTEPUCTHKHU JIETaNeH
TIPH TTOTYYEHNH MX Pa3INIHBIMA CIIOc00aMu — 00paboTKOH JaBIeHHEM
U IuTheM?

12. IosiBneHue ycaJouHbIX PaKOBUH B CIMTKaX. Mepbl, IpUHUMaeMble
JUTS TIPEIOTBPAIIEHHsT 00pa30BaHus Ae()EKTOB YCaI0YHOTO XapaKTepa.
13. IloaroToBKa AyroBBIX JIEKTPOIEUEH] K IIIaBKE.

14. Kak ocymiecTBiIsieTcsi ra3004UCTKa TIOMEHHOM Meuu.

15. OxnaxxaeHue TOMEHHOM neyu.

16. ObopynoBaHHUE IEKTPOTHOTO TPOU3BOJICTBA.

17. Kaxue TuIbl MEXaHU3MOB HAKJIOHA JIEKTPUYECKOM
CTaJIETNIaBUIBHOMN NEYH CYIECTBYIOT?

18. I'opH 1OMEHHOI! ITeyn — Ha3HA4YEeHHE ¥ KOHCTPYKTHBHBIC
OCOOEHHOCTH.

19. Ilouemy cepa, pochop, KUCIOPOA U BOAOPOJ OTHOCATCS K BPEIHBIM
HIpUMecsiM B cTanu?

20. JIukBamus B CIMTKaX.

21. ITputeyn0OBUTENH, HA3HAUCHNE U OCOOCHHOCTU KOHCTPYKIIHU.

22. Mukcepbl. CriocoObl XpaHEHUs U IOCTaBKU Yyr'yHa B
CTaJICTUIABIIIBHBIC [IEXH.

23. OcoOeHHOCTH KOHCTPYKIMH MAIINH IS TOJaYH MINXTOBBIX
MaTepHanoB.

24. Cxpy006epbl 1 TPyObI-pacTbUTUTENH, HA3HAYCHUE U OCOOCHHOCTH
KOHCTPYKIIUH.

25. ®opMHpOBaHUE TA30BBIX PAKOBHH B CIIUTKAX.




26. O6pazoBaHue U BUIIbI HEMETAIUIMYECKUX BKITIOUEHU B CIIUTKAX.
27. CpaBHUTENbHBIN aHAJIN3 000PYIOBaHUS YEPHOW U IIBETHOM
METaJUTypTHH.

28. ®U3UKO-XUMHUYECKUE IPOLIECCHl B METAJLIE, IPOTEKAIOIIUE IIPU
nepepaboTKe YyryHa B cTallb. PeaKiiuy OKHCIIeHHs- BOCCTAaHOBIICHUS B
METaJLTyPrHH.

29. IIpoTexkaHye OKUCIUTENBHO-BOCCTAHOBUTENILHBIX PEAKIIUI B
MeTaJUTypruu (Ha mpuMepe POU3BOJICTBA CTAH U YYTYHA).

30. Knaccuduxanust pyrepoBoYHOro Marepuala CTaleTUIaBHIbHBIX
arperaToB, ero BIMSHUE Ha XapaKTep BeJCHNS TUIaBKH.

31. KucnoponHo-KOHBEPTEPHBIH CIIOCO0 MOMYYSHHUS CTaIH: UCXOTHBIE
MaTepHabl, TEXHOJIOTUsl, TEXHUKO-9)KOHOMHUUECKHe MoKa3aTenu. Cxema
KHCJIOPOAHOr0 KOHBEPTEPa.

32. MamuHsl ¥ arperaTsl KUCIOPOJHO-KOHBEPTEPHBIX LIEXOB.

33. KOoHCTPYKIMU KUCIIOPOJHBIX KOHBEPTOPOB M MEXaHH3MOB IIOBOPOTA.
34. [InaBKa cTamy B 3J€KTpONeYax: CyIIHOCTb MPOLECCa HCXOIHbIE
MaTepHuabl, MPEeHMYIIECTBa, 00IaCTh UCIIOIb30BaHMsL. Cxema
anexrponeun J(CII 1151 BITUTABKY CTaIIH.

35. CpaBHUTENBHBIE TEXHUKO-DKOHOMUYECKHE TIOKa3aTeNu,
XapaKTepU3yIOILUE TOyYeHNUE CTaIK B KOHBEPTOPAX, MAPTEHOBCKHUX U
AIIEKTPOIYrOBBIX Tedax. Pakropsl, onpenensroniie 3h(HeKTHBHOCTD
MPUMEHEHUSI TOr0 WIIM HHOTO METaJUTypIrHYecKoro arperara.

36. TexHoIOrMUECKIE MEPONIPUATHS, MTOBBIIIAIOIINE KAUYECTBO
BBITUIABJISIEMOM CTaJIH.

37. Ilyty MOBBIMIEHNS KAYECTBA CTAJIH: 00pabOTKa CHHTETHIECKUMH
HITaKaMH, Jera3alis BaKyyMUpOBaHHEM, 3JIEKTPOIIIAKOBBII eperias.
OOBsICHUTE CYIHOCTB Ka)KJJ0r0 METOAA U AANTE CXEMY
3JIEKTPOLLIAKOBOI'O NIEPEIIaBa.

38. Pa3nuBKa cTaiu: B M3JI0XKHUIIBI U HETIPEPHIBHAS Pa3/IUBKa,;
CTPOEHHUE CTATBHOTO CIUTKA. CXEeMBbI Pa3IUBKU B U3JI0KHUIIBI CBEPXY U
cudoHOM (CHH3Y), CXeMa HENPEPHIBHOW Pa3INBKA CTAIIH.

39. MamuHb! HEIPEPBIBHOT'O JTUThs 3aTOTOBOK.

40. JIuTeliHO-IPOKATHBIE arperarsbl.

41. [leraszanus MeTaula, TEXHOJIOTUS IPOBEACHHS U UCTIOIb3YeMOE AJIs
3TOTO TEXHOJIOTHYECKOe 000pyIOBaHHE.

42. MexaHu3M o0pa3oBaHus Ie(EKTOB B MeTaIe IPH Pa3IUBKe U
KpUCTaJIN3aIHH.

43. Jle(eKThI CIIMTKOB, BIHMSHUE Ha KauecTBO MeTaiuia. OcoOeHHOCTH
00paboTKH TaBIICHUEM CIUTKOB NP HAJTWYUU COOTBETCTBYIOIIETO BHIA
nedekra.

44, Knaccudurarus mamnd MHJI3 o Tumy 3aroToBku U
PACIONIOKEHUIO TEXHOJIOTMUECKON OCH.

45. KoHCTpYKTHBHBIE 0COOCHHOCTH MEXaHUIECKOTO 000pY0BaHUS
YEpPHOHU U I[BETHOU METaJUTypTHUHu.

46. Crroco0OBI TOATOTOBKY IIMXTOBBIX MATEPHAJIOB K JOMEHHOH IIIaBKe:
oboraienune, KyCKOBaHHe.

47. MauvHsl 1 arperaTsl [Uis IOATOTOBKH IIUXTOBBIX MaTepHaoB K
JIOMEHHOI TIaBKe.

48. TIporecc OKYCKOBAaHUS M €r0 Pa3HOBHIHOCTH: OpUKETUPOBAHUE,
arjoMeparys, OKaTbIBaHUE.

49. YCTpOICTBO arinoMepaliOHHON MallTuHBbI.

50. Ha3znaueHue (IrroCOB NP MOTYICHUH METAJIIOB ¥ BUIBI (DITFOCOB.
51. IlMuxToBbEIe MaTepUanbl JOMEHHOU IUIaBKH: PYa, TOIUIMBO-KOKC,
T1aKo00pa3yroIue MaTepraibl — QIIIOCHL.

52. Obmas kraccuuKanus CIIaBoB Ha OCHOBE Xkernesa. YTo Takoe
YYT'yH U CTanb?

53. MamuHsI 715 ToJa4Yy MIUXTOBBIX MAaTEPHAIOB K 3arPy304HOMY
YCTPOMCTBY JOMEHHOM euu.

54. MexaHu3M pabOTHI 3aTPY30YHOTO KOJOITHUKOBOTO YCTPONUCTBA
JIOMEHHOM Ieuu.

55. CymHocTs IOMEHHOTO Iporecca. VicxomHble MaTeprabl s
nonydenus uyryna. [Ipoaykrsr fomeHHoi miaBku. Cxema U NPUHIKI
paboThI JOMEHHOW TIEYH.

56. Vcnonezyemoe 000pyaoBaHUE AT MONYyIEHHS YyTyHA.

57. KoHCcTpyKuust JTOMEHHO} Neur, Ha3HAuUeHUE €€ OTAeNbHBIX
sneMeHToB. OOpa3oBaHNE MPOIYKTOB JOMEHHOM IIJIaBKH.

58. YcTpoHCTBO U TPY30MOTOKH JOMEHHOTO LIeXa.

59. YCTpOHCTBO 3aChIHOIO anmnapara JOMEHHOH Mevu.




60. CriocoObI oJjaun MUXTOBBIX MaTEPUAIIOB K 3arpy304HOMY
YCTPOMCTBY JOMEHHOM Meuu.

61. IIpoayKThl TOMEHHO#! IJTAaBKK M 00JIACTH WX IPUMEHEHUSI.

62. MexaHH3MBI ¥ MAIIUHEI 17151 OOCITY>KHBAaHHS JIETOK JOMEHHOH ITe4H.
63. TpaHCHIOPTUPOBAHUE KHUIKUX IPOJYKTOB JOMEHHOH IJIABKH.

64. IlepcnieKTUBBI pa3BUTHsI JOMEHHOTO IIPOU3BOICTBA U
COBEPIICHCTBOBAHHE MAIIIMH 1 arperaTos.

KM2 KontponbHas MK-2-Y1;IIK-1-V1 OnpezenexHue CTaTUYECKUX U AMHAMUUYECKUX HArpy3oK. BapuanTsl
pabora 1 KOHTPOJIBHBIX Pa0OT ykazaHsl B [IpunoxkeHun

KM3 KonrtponbHas IK-2-Y1;IIK-1-V1 Pacuer OCHOBHBIX IIapaMeTPOB IIPOKATHBIX CTAaHOB. BapuaHTbI
pabota 2 KOHTPOJIBHBIX paboT yka3aHsl B [IpuioxeHnn

5.2. Ilepedyenn padoT, BbINOJIHsIeMbIX 0 qucuuminHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon Hassanune PoBep
AGOTEL AGOTEL UH/IUKATOPBI ConeprxaHue paboTb
P P KOMIIETEHIIUH
P1 Hanucanue IK-2-BL;IIK-1-V1 Tematuka pedepaToB CTYICHTOB CBSI3aHA C UX BBITYCKHOMH
pedepara KBaJIM(UKALMOHHON paboToii
P2 IIpaxrnueckoe IK-2-VY1;I1K-1-31 KoHCcTpyKTHBHBEIE 0COOCHHOCTH MEXaHWIECKOTO 000PYIOBaHHUS YEPHOH
3a7aHue U LBETHOI METaJLTypriu
P3 IIpaxrnueckoe IK-3-31;I1K-2-V1 MarmuHsl 4 arperartsl Ul HOATOTOBKY IINXTOBBIX MaTEpUaIOB K
3aHATHE JIOMEHHOM I1aBKe

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble VIS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

q)OpMOﬁ HpOMe)KyTO‘{HOﬁ aTTeCTallU MO0 JUCLUILIMHE SABJISETCS SK3aMEH B 7 CEeMECTPE. bunetst XpaHATCA Ha Ka(bez[pe.

IIpumMep CTPYKTYpHI SK3aMEHAIIHOHHOTO OuiIeTa:
1.®dyHaaMeHTaNbHBIN TEOPETHYECKUI BOIIPOC.
2.IlpukinagHoi TEOPETUYECKUI BOIIPOC.
3.3anaua

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

[ITkana orieHMBaHMS 3HAHMH 00YJarONIUXCS HA 3K3aMEHE.

OI11eHKa «OTIMYHOY - 00YJAIOIINIACS MOKa3bIBAET TIIyOOKHE, NCUEPIIBIBAIOLINE 3HAHUS B 00beMe MPOHICHHOM TPOTrpaMMBl,
YBEPEHHO JIEUCTBYET 110 MPUMEHEHUIO MOTYy4E€HHBIX 3HAHUH HA NMPAKTUKE, FPAMOTHO U JJOTUYECKU CTPOMHO M3NIaraeT Martepuai npu
OTBETE, yMeeT (GOPMYINPOBATE BEIBOJBI H3 H3IOKEHHOTO TEOPETHUECKOTO MaTepHaia, 3HaeT JOMOIHUTEIHHO PEKOMEHJOBAHHYIO
JIUTEepaTypy.

O11eHKa «XOpOILO» - 00yJaroLUIUHCS MOKa3bIBaeT TBEP/BIE U JOCTATOUHO MOTHbBIE 3HAHUS B 00bEMe MTPOHIEHHON POrpaMMBbl,
JIOIyCKaeT He3HAUNTEIbHBIC ONTHOKA IPH OCBEIICHUH 3aJaHHBIX BOIPOCOB, MIPABHIIBHO ACHCTBYET IT0 IPHMEHEHHIO 3HAHUH Ha
MpaKTHKE, YETKO U3JIaracT MaTepHal.

O1eHKa «yIOBIETBOPUTEIILHO» - 00yJaIOIIUiiCs TOKa3bIBAET 3HaHHUS B 00beMe MPOiACHHON IPOrpaMMBbl, OTBETHI H3JaraeT XOTs U C
OMIMOKaMH, HO YBEPEHHO HCIPABIIICMBIMH I10CIIE IONOIHUTEIBHBIX M HABOISIIMX BOIPOCOB, PaBWIILHO ACHCTBYET 110
MPUMEHECHUIO 3HAHWH Ha MTPAKTHKE;

O1eHKa «HEYTOBIETBOPUTENEHOY - 00yJaomuiica HOMycKaeT rpyoble OIINOKY B OTBETE, HE MOHUMAET CYIIHOCTU M3JIaraeMoro
BOIPOCA, HE YMEET NPUMEHATh 3HAHUS Ha MPAKTHKE, 1A€T HEMOJIHBIE OTBETHI HA JOMOIHUTENbHBIE U HABOAAIINE BOMPOCHL.

OueHka «He sIBKa» — 00yJaromuiicst Ha SK3aMEH He SIBUJICS.

[ITkana orieHMBaHMS KOHTPOJIHHONW pabOoTHL.

OrneHrBaHKE C UCTIONBb30BaHUEM KOHTPOJILHON paboThl MPOBOAMTCS 1O OaJUIbHOM crcTeMe. OOI11ee KOJTMUECTBO BOIPOCOB
npunumaetcs 3a 100 %, olleHKa BBICTaBIAETCS 110 3HAUYEHUIO COOTHOIIEHHUS IPABUIILHBIX OTBETOB K 00ILEMY KOTMYECTBY BOIIPOCOB
B IIPOIIEHTAX.

Onenka ITpoleHT MPaBUIBHBIX OTBETOB
Otnuuno (5) Ot 86% 10 100 %
Xoporo (4) Ot 71 % no 85 %

VY nosnerBoputensHO (3) Ot 60 % mo 70 %
HeynosnerBoputensro (2) Menee 60 %

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHasl TMTepaTypa

ABTODBI, COCTaBUTENH 3arnaBue bubanoreka H3narenscTBO, rof
JI1.1 |HBanoB C. A,, Mertamnyprudeckie moabeMHO- | DJIeKTpoHHast OHMOIHoTEKa M.: U3n-so MUCuC, 2009
Yuyenes H. A. TPaHCIIOPTHBIC MAIIUHEI.
Kongetiepsr: yue6. mocobue




ABTOpBI, COCTaBUTENH

3arnaBue

Bubanoreka W3naTenbcTBO, Tof

JI1.2 | Benemobexuit b. ., MamuHs! ¥ arperaTst s OnexTpoHHas OHOIHOTEKa M.: [MUCuC], 2019
I'epacumoBa A. A., 00pabOTKH METAIIOB
Xamkosa C. C. nasiieHreM (N 3545): yueO.
nocobue
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue bubnunorexa W3znarenscTBO, TOX
JI2.1 |Pauxos E. B. MarunHb! HelIpepbHIBHOTO DnexrpoHHas OubIMOoTEeKa Mocksa: Anstaup|MI'ABT,
TpaHcIopTa: yaeOHoe rmocodne 2014
JI2.2 |IIporacos A. B., MamwuHBI 1 arperaTst DrekTpoHHAs OHOIMOTEKa M.: U3n-Bo MUCuC, 2009
CuBak b. A., UnueHeB | METaJUTyprHUECKOTO
H. A MIPOM3BOACTBA. ArperaTsl
BHETICYHOH 00paOOTKU JKUIKOH
CTaJu: Kypc JIeKuii: y4aeo.
nocoOue AJisl CTyA. BY30B,
00yu4. o Hanp. 'Metamnyprus'
JI2.3 | bpunza B. H., O06paboTka naBieHreM depHbix | budmuoreka MUCuC M.: Yueba, 1979
®enocos H. M., Y TIBETHBIX METAJIJIOB.
AcraxoB 1. T. TexHomOrNs NPOKaTHOrO
npousBozacTea. Y.2: yuel.
MOCOOHE TIO TIPAKT. 3aHITHAM
JI2.4 |Olyp U. A., YnueHnes MarmuHsl ¥ arperaTbl Bbubmmorexa MUCuC M.: U3n-Bo MUCuC, 2009
H. A, Top6ariox C. METaJLTypPIrHIECKOTO
M. MIPOM3BO/ICTBA. MexaHHuecKoe
000py/IOBaHHE IS TIOT OTOBKH
[IUXTOBBIX MaTEPHAJIOB K
TUTaBKe: Kypce JIEKUuid: yueo.
nocooue IJ1sl CTy[. BY30B,
00y4. o Hanp. 150400 -
TexHOoJ. MallIMHBI U
obopynosanue, cren. 150404 -
Meramrypr. MaluHbI 1
obopymoBaHue
J12.5 |Topbatiok C. M., TexHOMOTNY U MaITUHBI DnexrpoHHast OnOIMoTEeKa M.: Uzp-Bo MUCuC, 2019
I'epacumona A. A., o0pabotku gaBneHueM (N
Kooenes O. A., 3544): yueOHHUK
Benemobexuit b. .
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKAHOHHON ceTH «AHTepHET»
31 |3aBox MMK https://cloud.mail.ru/public/8JyC%2FmGzae788]
72 | IIpokarHslii cTan https://cloud.mail.ru/public/Kn84%2FiK3MMWuKJ
73 | LMS-cucrema Canvas Ims.misis.ru
D4 | Poccniickas rocygapcTBeHHas OnOIMOTEKA http://www.rsl.ru
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
I1.1 | SolidWorks Education 1000 CAMPUS
I1.2 [LMS Canvas
1.3 | MS Teams
1.4 | Microsoft Office
I1.5 | Autodesk Inventor
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
NU.1 | DnexrponHo-oudauoreunas cucrema (ObC) «Jlanby- https://e.lanbook.com/;
N.2 |IlonxoTekcToBas anekrpoHHas 6ubmuoreka MUCuC - http://elibrary.misis.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
Ayn. Hasuauenune OcHarexnne
I-342 JlexuronHas aymuTopust Habop NEMOHCTPAIMOHHOTO OOOpPYAOBaHUSA, B TOM YHCIIEC:
MyNbTUMEIUMHBIH ~ NPOEKTOp,  3KpaH  IPOEKIMOHHBIMH,
KOMIUIEKT yueOHoi Mebenn
I-337 JlexiioHHas ayIUTOpUSL: Ha0Op JMEMOHCTPANMOHHOTO OOOpYIOBaHUS, B TOM 4YHCIE!

MYJAbTUMEIUNHBIA  MPOEKTOP,
KOMIUTEKT y4eOHOi MeOen

9KpaH  IPOEKIMOHHBIN;




[ Xonn 6nGmorexu (B) | [ 25 KOMIIBIOTEPOB, KOMILIEKT ClIELMANN3HPOBAHHOI Meben

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

Becs kypc pazaeneH Ha caMOCTOSATEbHBIE B3aWMOCBS3aHHBIC YaCcTH, T.€. HMEET MOAYIEHOE TOCTpoeHHe. PaspnuTre
CaMOCTOSITENIEHOCTH CTYICHTOB IOCTUTACTCS BHIMOTHEHHEM JOMAIIHEeH paboThl, KOHTPOIBHBIX paboT, 3a7a4 U BOIIPOCOB IS
BHYTPUCEMECTPOBOIO KOHTPOJIS 3HAHUH. DTO obecreunBaeTcs METOANYECKUMHU Pa3paboTKaMu, CO3JAHHBIMU B JJIEKTPOHHOM
(opmare, CyIeCTBEHHO NOBBIIIAIOIIMME 3()(HEKTHBHOCTD CAMOCTOSITENILHON PaObOTHI CTYIECHTOB.

Jlexumu IPOBOMATCS C UCTIONH30BAHUEM MYIBTHMEIUHHBIX TEXHOJIOTHII B CIICUAIBHO 000PYAOBaHHBIX ayTUTOPHSIX, IPH STOM
JIEKIIMOHHBII MaTepual JEMOHCTPUPYETCS C HCIONb30BaHHEM rpadudeckoro pexakropa Power Point.

Ha mpakTuueckix 3aHATHAX OCBAaMBAIOTCS KaK KIACCUUECKUE METOABI PEIIEHUs 3a/1a4, TaK ¥ C UCIOIb30BaHUEM TAKETOB
MPUKIaJHBIX TporpaMM. Takast BO3MOXKHOCTE 00eCTIeunBaeTCs pallHOHAIBHBIM MCIIONB30BaHIEM BPEMEHH ITPH TIPOBEICHIH JICKIIHH
U TIPAKTUIECKUX 3aHATHH C MIMPOKUM MPUBJICUCHUEM MYITHMEIUIHHON TEXHUKHU, U COBPEMEHHBIX ITAKeTOB MPUKIaIHBIX
HpOrpamm, a Taxke GOpMHpPOBaHHEM TPEOOBAHMI K IIOJIOTOBKE CTY/ICHTOB 110 NPE/IIECTBYIOINM AUCLUILINHAM.

JlucuuminHa OTHOCHTCS K TEXHUYECKUX HayKaM U TpeOyeT 3HaYNTEILHOIO 00beMa CaMOCTOATENbHON paboThl. OTAenbHbIC
y4eOHBIE BOIIPOCHI BBIHOCSTCSI HA CAMOCTOSTEIBHYIO IPOPA0OTKY M KOHTPOIUPYIOTCS TIOCPEACTBOM TEKyIeH artectanui. [1pu
9TOM OPraHU3YOTCS TPYMIIIOBBIE U HHIUBUyalIbHbIE KOHCYIbTAIMU. KauecTBeHHOE OCBOGHHE TUCIHUIIIMHBI BO3MOXKHO TOJIBKO TIPH
CHCTEMaTHYECKOI CaMOCTOSTENILHON padoTe, 4TO MOANAEP)KUBACTCS CUCTEMOH TEKyIeH 1 pyOeXHOH aTTecTaluH.




