MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B./IB.07.01 ITpon3BoICTBO IOBEIUPHBIX U3ACITUN U3

AparogCHHbIX MCTAJIJIOB M UX CIIJIABOB
HanMeHoBaHWe AUCLMNINHBLI (MOAYINS) B COOTBETCTBUM C y4EBHbIM NiaHoM

HanpaBnenue noaroToBku / CrenuaiTbHOCTh
22.04.02 Metamutyprus

HanpasnenHocts (mpoduiib)

22.04.02.05 O6paboTka METAIIOB JIaBJICHUEM

@ODMa O6VI‘IGHH$I O4YHas
['on Habopa 2022
o3 Siimis | AOKYMEHT [OANUCAH
1: YHUBEPCHTET | UNIVERSITY SNEKTPOHHOU noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.T.H, Jlouent, Koncrtantunor M.JI.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

@OpMUPOBAHUE HABBIKOB CaMOCTOSITEIBHOIO PELIECHUS AHAIUTHUYECKUX U
DKCIEPUMEHTAIBHBIX  3a1a4  JUIl KOHKPETHBIX TEXHOJIOTMYECKHX  IIPOLIECCOB
IIPOU3BOJICTBA IOBEJIIMPHBIX H3JCIAA B paMKaX CO3/aHUS YCJIOBUM pealn3alnuu
COBPEMEHHBIX HHHOBAIIMOHHBIX 0Opa30BaTeNbHBIX IPOrpaMM MHOI'OYPOBHEBOM
IIOATOTOBKH.

Kypc «IIpon3BoaCTBO FOBEIMPHBIX M3IEIUM U3 JPArollCHHBIX METAIOB U MX
CIUIABOB» IPEJHA3HA4YEH [JIsl MOJATOTOBKM MAaruCTpPOB U MPENLyCMarpUBacT W3YUYEHHUS
CTPYKTYpPhl U CBOMCTB CIUIaBOB JparoleHHbIX MeTawioB (JAM), MeTogoB uX
00paboOTKM JaBIE€HHWEM M BUIOB MPOM3BOJCTBA M3 HHUX IOBENUpPHBIX u3aenuil. Ilpu
M3YYeHUH Kypca HeoOXoAuMa CHUCTEeMarh3aluus W aIrOpUTMU3ALUS 3HAaHUM Ha
OCHOBE  YIIIyOJEHHOIO  CaMOCTOATEIbHOIO  M3y4yeHHs Yy4yeOHOH U Hay4dHO-
TEXHUYECKOU JINTEPATYPHL.

1.2 3agayn u3y4yeHUus JUCHUTNIMHBI

B pesynbrare uzydeHus IUCUUILIMHBI CTYIEHT AOJDKEH 3HATh:

- CTPYKTYpY U cBoiicTBa [IM;

- BUJbI U3JIENINM, OIy4aeMbIx U3 JIM;

- BUJIbI 00pabOTKM JaBieHHEM, pUMeHsemble A [IM.

CTyZneHT NOJKEH yMETh:

- BBIOMpATh PEKUMBI BUABI U PEKUMBI 00paboTku naBienuem J[M;

- OLIEHUBAaTh TEXHUYECKHE M OpraHU3allMOHHBIE PEIICHHUS C MNO3ULUN
JOCTHUXKEHUS KaueCcTBa MPOAYKIIHH;

- BbIOMparb METOAbl HUCHBITAHWH; aHAIM3UpOBaTh U  0OpabarbIBaTh
pe3yabpTarbl UCCIEAOBAHUNA U U3MEPEHUM;

- HCTOJIB30BaTh HA IMPAKTHUKE METOMBI pacyeTa rnapaMmerpoB mporeccos I1I1B.

CTyZneHT NOJIKEH BIIAIETh:

- MeToJaMu 00pabOTKH METAIOB JIaBJIeHUEM, MpUMeHseMbIX it [IM;

- METOJaMH UCHBITAaHUI MEXaHUYECKUX M TEXHOJOTMYECKUX CBOMCTB,
npuMeHsieMbIX Ui JIM.

1.3 IlepeueHb NJIAaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTe/ibHOM POrpaMMbl

Koa v HaumeHoBaHue MHOUKaTopa SaI'IJ'IaHVIpOBaHHbIe pe3ynbTaTthbl O6y‘-IeHVI$| no ancuuniunHe
OOCTUXEHNA KoMneTeHunmn

ITK-6: Cnioco0eH ucnosib30BaTh OCHOBHbIE TEXHOJIOTHYEeCKHE MPOLECChI U
o0opynoBaHue /151 U3TOTOBJIECHHS IOBEJIHPHBIX H Xy/105KeCTBEHHBIX M3/1eJIHI C
NpUMeHeHHeM Pa3JINYHbIX TEXHUK MPOU3BOACTBA

[1K-6.1: Vicnonb3yeT pa3inuHbIe | CBOMCTBA MAaTEPUATOB U TEXHOJIOTUN UX 00PadOTKHU AJIs
TEXHOJIOTUU XYJI0KECTBEHHOMN M3TOTOBJICHUS XYy/I0KECTBEHHBIX U3CIIHMA

00paboTKH MaTepuanos, BBIOMpATh MarepHuaibl, 000PYI0BaHUE U MPOCKTHPOBATH
pa3pabaThIBacT U BBITOTHSICT TEXHOJIOTUYECKHE MPOIECCHI JIJISi U3TOTOBJICHUS
XYJI0’K€CTBEHHBIC U3JICIHS B IOBEJIUPHBIX U XYJJ0’KECTBEHHBIX U3ACTUI

Mmarepuaie METOJIMKAMU OIpeeTeHIs PU3UKO-MEXAaHUUECKUX
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CBOMCTB MarepuajioB 1 METOAUKaMHU pacyCTa
TEXHOJIOTUYCCKUX MTPOUECCOB AJId U3IrOTOBJICHUSA
FOBCIIMPHBIX U XYAOKCCTBCHHBIX 5631 (5105075

I1K-6.2: TlpumeHseT pa3nuyHbie
TEXHUKH U TEXHOJIOTUHU TIPU
U3TOTOBIIEHUU XY10KECTBEHHBIX
u3enuin

TEXHHUKHU U TEXHOJIOTUU MIPHU U3TOTOBJICHUU FOBEITUPHBIX
U XyJ0KECTBEHHBIX U3JICIIHI

BBIOMpATh pallIOHATEHBIE PEKUMBI
TepMoeOopMAMOHHONW 00PadOTKH METAIIIOB U X
CIUTaBOB MPHU U3TOTOBJICHUH IOBEIUPHBIX U
XYyJ0KECTBEHHBIX U3JEIIHI

METOJIMKaMU pacueTa GOpMOU3MEHEHUs MeTalia U
TEXHOJIOTMYECKUX M1apaMETPOB MPOLIECCOB IS
MOJTyYEHHUS U IOBEJMPHBIX U XYy10KECTBEHHbIX U3ICTHA
MeToIaMH 00pabOTKU METALIOB JIaBIICHUEM

[1IK-6.3: Ucnonp3yeT 3HaHUs B
00J1aCTH Xy 10’)KECTBEHHOTO
MarepualoBEIEHUS IS
YIIpaBJICHUS CTPYKTYPOH U
CBOMCTBaMU MarepuaioB IIpU
MEXaHMYECKOM, TEPMUUYECKOM U
JIpYIUX BUJIaX BO3AECHCTBUS Ha
Mmarepuan

CBOMCTBA MarepuaaoB U METOUKHU UCCIICIOBAHN
CTPYKTYPBI U CBOWCTB JIUTHIX, A€(OPMUPOBAHHBIX U
OTOKEHHBIX MOTy(adpUKaTOB, U3TOTOBICHHBIX U3 HUX
IPUMEHATh METOJUKH JUIsl ONpeeeHns PU3UKO-
MEXAHUYECKUX CBOMCTB MarepuaaoB U3EIIHI
METOJMKAMU pacyeTa apaMeTPOB TEXHOIOTHYECKUX
IIPOLIECCOB IS YIIPABJICHUS CTPYKTYPOU U CBOMCTBAMU
MaTepHUATOB IIPU MEXaHUYECKOM, TEPMUYECKOM U
JAPYIMX BUJIaX BO3JECHUCTBHS Ha MaTepUal

1.4 Oco0eHHOCTH peau3alMu U CIUTLTHHBI

SI3pIk peanmu3auuu JUCHUILIMHBL: Pycckuu.

Jucuurnuinnaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 0,72 (26)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,17 (6)
MIPAKTHYCCKUE 3aHATHS 0,33 (12)
naboparopHbie paboTh 0,22 (8)
CamocrosiTesqbHas padora 2,28 (82)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero Yyucie B
anocC anocC icl%[e]e; 3UOC
1. McxonHble MaTepHAaJIbl /ISl I0BEJIMPHOrO NIPOM3BOACTBA
1. Omucanue JIM u ux knaccudukarus. CoiictBa JIM u ux
cr1aBoB. OCHOBHBIE XapAKTEPUCTUKH FOBETTUPHBIX CIUIABOB )
JAM. OCHOBBI METAJIOBEICHUS FOBEJIUPHBIX CIIABOB.
Tepmuueckast 00paboTKa IOBEIUPHBIX CILIABOB.
2. NMuarpamMMmsbl cocTossHus JIM. 2
3. Onpenenenrie XMMUYECKOTO cocTaBa u poo6 JIM. 2
4. 28
2. TexHoornyecKHue OCHOBbI IPOU3BOJCTBA IOBEJIUPHBIX U3/1eJIUi
1. OGuue cBenenust 06 06padoTke napiaeHuem M.
Ky3neuHo-1mrammnoBouHble onepanuu. [Ipokarno-npeccoBo- )
BOJIOYMJIBHBIC OTepaiuu. TexXHOJIOTHYecKas cxema
MOJTyYeHUs I0OBEJTUPHBIX [EMOYEK.
2. PacueT TeXHOIOTHYECKHUX MapaMeTPOB MPOKATKH. 2
3. PacyeT TeXHOJOTHUECKUX MapaMeTPOB MPECCOBAHUS. 2




4. PacdeT TEXHOJOTMYECKUX MTapaMETPOB BOJIOYECHUS.

5. Pacuer TeXHOIOrn4ecKux napameTpoB MITaMIIOBKH.

6. N3yuenue npouecca npokarku JJM.

7. U3ydenue npouecca npeccoanus M.

8. N3yuenue nporecca Bosiouenus JIM

9. U3yuenue npouecca yekanku M.

NN

10.

28

3. CnenuajibHble TEXHOJIOI'M NPOU3BOJCTBA IOBEJIUPHbBIX M3/1eJHi

1. TexHomorust MOACIMPOBAHUS FOBEIIMPHBIX W3/ICIIHIA.
AnutuBHbIe TexHooruu. Texnonorus Makyms [ane.

2.

26

Bcero

12

82




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Koncrantunos U. JI., Cunensuukos C. b., Jlomaruna E. C.
MarepuanoBeieHre AparolieHHbIX METAUIOB U X CIUIABOB: 3JIEKTPOH. yueO.-
MeTo1. Komruieke aucuuiuinHbl(KpacHosipck: COY).

2. CunenpaukoB C.b., Koncrantunos M.JI. [Ipon3BoaCTBO I0BENTUPHBIX
U3JIEJINI U3 IparoleHHbIX METAJIOB U uX criaBoB: Yuebuuk(Mocksa: OOO
"Hayuno-n3narensckuii nenrp MHOPA-M").

3. 3arupoB H. H., Koncrantunos U. JI. OCHOBBI pacueTOB IPOIECCOB
MOJIYYCHUS TTMHHOMEPHBIX METAUIOU3IEINI MeTogaMu 00paboTKu
MeTa/UI0B JaBieHueM: YueOHnoe nocoone(Mocksa: OOO "HayuHo-
uznarenbckuit neHTp MHOPA-M").

4, Cunensaukos C. b., Koncrantunos U. JI., I'amnes P. U., JIebenera O. C.,
Bunorpanos O. O., lutkosckas 0. [l., Bopomunosa M. B.
TexHonOrMuecKre OCHOBBI MTPOU3BO/ICTBA FOBEIMPHBIX U3JIEINI METOJaMU
00pabOTKH METAIOB JABJICHUEM: Y4eOHO-METOAMUECKOE TOcoOue
(Kpacnosipck: CDY).

5. [uneBuy @. C., CunensaukoB C. b. O6paboTka METANIOB JaBJICHUEM:
METOJI. yKa3. K KYpCOBOMY U TUTUIOMHOMY MPOEKTHPOBAHUIO JIJISI CTY/ICHTOB
crett. 110600 "O6paboTka MeTaIOB JaBieHueM" Bcex GopM 00ydeHHs
(Kpacnospck: KTALIMu3).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO pacHpocTpaHsieMoe MPOrpaMMHOe
obecrieyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BOACTBA (IPOrpaMMHoe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3UI0, a TAK:Ke CBOOOHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleyeHune):

1. Paboumne IIK ¢ OC Windows, maket Microsoft Office.

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccuoHaIbHbIe 0a3bl TaHHBIX
U MHGOPMALIMOHHBbIE CTIPABOYHBbIE CHCTEMbI:

1.  Hayunas 6ubnuoreka Cubupckoro gpeaepaibHOTO YHUBEPCUTETA.

2. Hayunas snexTpoHHas Oubimoreka.

S @oHa OLEHOYHBIX CPeICTB

OneHoYHbIE CPEeICTBA HAXOIATCS B MPUIIOKEHUU K pabodnM MporpamMMam
TMCIIUATUTHH.

6 MarepuaJibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIfl OCYILIEeCTBJICHHUS
00pa30BaTeJbLHOI0 NMpoIecca Mo TUCHUILIHHE (MOTYJII0)

MuHUMaTEHO HEOOXOAUMBIN JIJIsl peau3alliid OCHOBHON 00pa3zoBareIbHON
IPOrpamMMbl MAaruCTPaTyphl EPEUYCHb MaTePUATbHO-TEXHUYECKOTO 00ECTICUeHUS
BKJIIOYAET B CeO:

- yueOHYI0 ayUTOPHUI0, 000PYAOBAHHYIO MYJIbTUMEANINHBIM JEMOHCTPALIUOHHBIM
KOMILIEKCOM;



- OCHAIIICHHYIO 000pyI0BaHHEM, HarpeBaTeIbHBIMU YCTPOWCTBAMU U
MHCTPYMEHTOM Jaboparoputo kadenpsr OM/I.

OcHarieHure yueOHbIX KaOMHETOB U J1a00PaTOpUil COOTBETCTBYET TPEOOBAHUSIM
npodeccuoHanbHOM MOATOTOBKHU U COACP>KaHUIO HACTOSIIIIEH MTPOTPaMMBbI.
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