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1. llesu u 3212494 AU CIUILIHHBI

[ens: O3HaKOMIICHUE CTYIEHTOB C HOBBIMHU, TIEPCIIEKTUBHBIMU CITOCOOAMH TTOTYUYEHUS
METaJUIOB. 3a/1a4: pACCMOTPEHUE OCHOBHBIX CLIOCOOOB NEPEPAOOTKH ChIPhS, 3HAKOMCTBO
C HOBBIMU TUAPOMETAILTYPTUUECKUMU TEXHOJIOTUSIMU U3BJICYCHHS] METAJIOB,
paccMOTpEHUE CIIOCOOOB BOCCTAHOBIIEHUSI METAJJIOB U3 COEIMHEHUI ra3000pa3HbIMU
BOCCTAHOBUTEISIMU, 3HAKOMCTBO C IPOMBIILICHHBIM UCIOJIb30BAHUEM JICKTPOHHO-
JIy4€BOTO MEPEIIaBa, 30HHOU U TIA3MEHHOW TIJIaBOK.

Kparkoe cogepkaHue TUCHMIIIMHBI

N3ydeHne TUCIUIUIMHBI HAIPABJIEHO HA OCBOEHUE U UCIIOJIb30BAHUE B IIPAKTUKE
OCHOBHBIX MOHATUH HOBBIX CIOCOOOB MOJIYYEHHS PAa3IMUYHbIX METAJIJIOB. B wactHoCTH,
IPelyCMOTPEHO U3yUYEeHUE MAaTEPUATIOB, KOTOPBIE MOTYT OBbITh MIOJYUYEHBI B pE3Yy/IbTaTe
IPOMBIILIEHHON NepepadOTKH ChIPhsl HA KAKOM-TTMOO MPEANPUITUA U MOTYT
UCIOJIb30BAThCS B KAUECTBE NCXOJHBIX MaT€pHaIOB JJIsl IPOU3BOICTBA KAKOT0-IH00
IIPOJYKTA.

2. Komnerenuum o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanaupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3naeT: TepmMuHOIOTHIO, OOIINE TTOHATHS U
OTIpeJIeJIEHUs CIIOCOOO0B MOTYUYECHHUsI METAJLIOB,;
METOAMKY pa3pabOTKU TEXHOJIOTHYECKOro Mmpoliecca
MOJIYYEHHUS] METAJUIOB; CXEMbI pa3MEIICHHS
OCHOBHOT'O METAJLITyprHY€CKOro 000py10BaHUS;
METOAMKY BEIOOPA UCXOIHBIX MaTepPUAIIOB;
OCHOBHBIE PUYHHBI (OPMHUPOBAHUS MOTPEUTHOCTEN
MPY BBIMOJIHEHUH ONEPAlUi U TyTH UX YMEHBIICHUS
YMmeet: PaccunTeiBaTh M aHAIM3UPOBATh
XUMHUYECKUE U (PU3NKO-XHUMUYECKHE MTPOLECCHI,
MPOLIECCHI MAacCONepeHoca, MPOUCXOISIINE B
TEXHOJIOTMYECKUX TPOLIECCaX MMOJIyYEHUsI METAIIIOB;
BBEIOMPATH PAIMOHAIBHBIE CITOCOOBI TTOTYICHHS
METAJJIOB; IIPOTHO3UPOBATh HA OCHOBE
MH(GOPMAIIMOHHOTO MTOMCKA
KOHKYPEHTOCIIOCOOHOCTh MaTepHalia i TEXHOJIOTHH
NmMeeT mpakTHUeCKUil onbIT: BiageHns OCHOBHBIMH
HaBbIKAMH MCTIOJIb30BAHUS MPUHIIUIIOB HOBBIX
CIOCOOO0B MOTYYEHUSI METAJIJIOB B
METAJTypru4eCKOM IPOU3BOJCTBE, METOIAMHU
aHaJIM3a TEXHOJIOTMYECKUX MPOLIECCOB U UX
BJIUSIHUS HAa KAYECTBO MOMYyYaeMbIX U3IEIHI

[TK-2 CnocobeH onpenensTb OpraHu3alluOHHbIE U
TEXHHUYECKHE MEPHI JUTSI BBITOTHEHUS
MMPON3BOACTBCHHBIX 3aI[aHI/II>'I 10 IMOATOTOBKE
IIMXTOBBIX, JOOABOYHBIX, 3aIIPAaBOYHBIX MaTEpUAIOB
K TUTaBKe

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOTro IIaHa BUJIOB paboT

JIuteitHoe pOU3BOACTBO,
DJIEKTPOTEPMHUS B METAJLTYPIHUH, He npenycMmoTrpensl
DU3HKO-XUMUS METAJUTYPIUUECKUX IIPOLECCOB,




MeTautyprus IBETHBIX METAJIJIOB,
MeTauryprust 4epHbIX METAIUIOB,

[IoaroroBka ChIPLEBBIX MATEPUAIIOB IS YEPHOU
METaJLUIypriuH,

TennomaccooOMeH B MaTepuanax 1 npoueccax,
MeTtauryprudeckast TEIJI0TEXHHUKA

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH

JlucuurirmHa

TpeboBanus

[ToaroroBka ChIPbEBBIX MATEPUAIIOB I YEPHOU
METAJLTypruu

3uaet: [Ipupony XuMUYECKUX peaklu,
MCTIOJIb3YEMBIX B METAJUTYPTrHUECKUX
POM3BOACTBAX; OCHOBHBIE 3aKOHOMEPHOCTH
MPOIIECCOB TEHEPAIMH U TIEPEHOCA TETIIOTHI,
NIBUKEHUU KUJKOCTH U Ta30B MPUMEHUTENBHO K
TEXHOJIOTHYECKHAM arperaraM 4€pHON METaJLTypryu;
OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX U (PU3HUKO-
XUMHAYECKUX TPOIIECCOB, MPOIECCOB
MacconepeHoca NPUMEHHUTENBHO K
TEXHOJIOTHYECKHAM TIpoIleccaM, arperaram
000py10BaHUIO0 00PaOOTKU YEPHBIX METAILIOB;
MPUHIIAITE OCHOBHBIX TEXHOJIOTUYECKUX TPOIIECCOB
MPOU3BOICTBA U OOPAOOTKH YEPHBIX METAIIIOB,
YCTPOMCTBA 1 00OPYIOBAHUE JIJIST UX
OCYILECTBIICHUs YMeeT: PaccuuTsiBarh 1
QHAJIM3UPOBATh XUMUYECKUE U (PU3NKO-XUMHUIECKHE
[IPOLIECCHI, TPOLIECCHI MACCONIEPEHOCA,
MPOMCXOJISIINE B TEXHOJIOTHIECKHX TPOIIeccax
nepepaboTku (0OoralieHrs) MUHEPaIbHOTO ChIPhS,
MPOU3BOJICTBA U 0OPaOOTKH YEPHBIX METAIIOB;
BBIOUpATh palOHATBHBIE CTIOCOOBI IPOU3BO/ICTBA U
00pabOTKH YEPHBIX METAJLIOB, PACCUNTHIBATH
MaTepuaibHble OaTaHChl TEXHOIOTUYECKHUX
MPOIIECCOB MX MPOU3BOICTBA; MMPOTHO3UPOBATH HA
OCHOBE MH()OPMAIIMOHHOTO [TOMCKA
KOHKYPEHTOCIIOCOOHOCTh MaTepHalia i TEXHOJIOTHH;
MPUHUMATh TEXHOJIOTHYECKUE PEIICHHUS,
MO3BOJISIOIINE UCIIOTH30BATh OE€30TXOIHBIE U
pecypcocOeperaromnye TeXHOJIOIUU B METaJUTypruu
MMeet npakTryeckuil onbIT: Biriagenus MmeronamMu
aHaJIn3a TEXHOJIOTHYECKUX MPOLIECCOB U UX
BIIMSTHUSI HA KaU€CTBO MOTYYaeMbIX U3/ICIIHIA;
HaBBIKAMH pacueTa MPOeKTUPOBAHUS Meuei
Pa3TMYHOTO TEXHOJIOTUIECKOTO Ha3HAYCHHUS

DU3HKO-XUMUS METAJUTYPIrU4E€CKUX IIPOLIECCOB

3HaeT: OCHOBHBIC TEOPETUUECCKUE MTOJOKECHUS 1
3aKOHBI XUMHUYECKOW TEPMOINHAMUKH; (PH3HKO-
XUMHYECKUE OCHOBBI ITPOIIECCOB 00Pa30BAHUS U
IIMCCOIMAIIUU OKCHJIOB, CYJIb(HUI0B, KApOOHATOB;
TCPMOJUHAMUYCCKUEC XapaKTCPUCTUKH
METAJUTMYECKUX U OKCUJIHBIX PACILIaBOB;
[PABHOBCCHBIC 1 HCPABHOBCCHBIC
DIIEKTPOXUMHUYECKHE TIPOIIECChI; OCHOBBI

XUMHYECKON KMHCTHUKHU, KaTaJlu3a 1 (1)I/I3I/IKO-




XUMHYECKUE OCHOBBI PeaKkInii TopeHust; (PU3HUKO-
XUMHYECKHE OCHOBBI TOBEPXHOCTHBIX SIBJICHUM;
0COOCHHOCTH B3aUMOICHCTBUS METAJIIOB CO
[UIaKaMU U Ta3aMu; (PU3UKO-XUMHUYECKHE OCHOBBI
MPOLIECCOB MOTYUYEHHUS PA3IUYHBIX METAJIJIOB U
CIUIaBOB; (PU3UKO-XUMUYECKHUE OCHOBBI PEaKIIHii
OKHCJICHUSI-BOCCTAHOBIICHUSI, METO/IbI
padUHUPOBAHUS METAIIJIOB U JPyTHE MPOLECCHI;
(UBUKO-XUMHUYECKUE METOJIBI HCCIIETOBAHUS
CBOMCTB paciyiaBoB, OCHOBHbBIE TEOPETUUECKUE
MOJIOKEHUSI M 3aKOHBI XUMUYECKOM
TEPMOJIUHAMUKH; (PU3UKO-XUMUYECKHE OCHOBBI
MpPOIIECCOB 00pa30BaHMS U TUCCOLUAIINN OKCHJIOB,
cynb(hUI0B, KAPOOHATOB; TEPMOTMHAMHYECKHE
XapAKTEPUCTUKU METAJUTMYECKUX U OKCHIHBIX
pacIiaBoOB; PAaBHOBECHBIE 1 HEPABHOBECHbBIE
DIIEKTPOXMMHUUECKHE MPOLIECCHI; OCHOBBI
XUMHUYECKON KHHETHKH, KaTaau3a u GU3NKO-
XUMHYECKUE OCHOBBI PeaKInii TopeHust; (PU3HUKO-
XUMHYECKHE OCHOBBI TIOBEPXHOCTHBIX SIBJICHUM;
0COOCHHOCTH B3aUMOICHCTBUS METAJIIOB CO
[UIaKaMU U Ta3aMu; (PU3UKO-XUMHUYECKHE OCHOBBI
MPOLIECCOB MOTYUYEHHUS PA3IUYHBIX METAJIJIOB U
CIUIaBOB; (PU3MKO-XUMUYECKHUE OCHOBBI PEaKIIHii
OKHCJICHUSI-BOCCTAHOBIICHUS, METO/IbI
padUHUPOBAHUS METAIIJIOB U JPyTHE MPOLECCHI;
(UBUKO-XUMHUYECKUE METOJIBI HCCIIETOBAHUS
CBOMCTB paciuiaBoB YmeeT: OObSICHITH CYITHOCTh
peabHBIX METAJUTYPTUUYECKHUX IPOLIECCOB C
MOMOIIIbIO OCHOBHBIX TEOPETHUECKHUX MOJOKEHHUH 1
3aKOHOB (PM3UUECKOM XMMUU; BBIOMPATh UCXOIHOE
CBIPBE U c110CcO0 MPOU3BOACTBA KOHKPETHOTO
MeTajlla ¥ CIJIaBa; aHAJIM3UPOBATh MIPOLIECCHI,
MPOTEKAIOINE MPU MPOU3BOJICTBE METAIIIOB U
CIUJIaBOB, M MX BIUSHUE HA MOJIyYCHUE
Ka4eCTBEHHON poAyKIuu, OOBACHATH CYIITHOCTh
peabHBIX METAJUTYPTUUYECKHUX IPOLIECCOB C
MOMOIIIbIO OCHOBHBIX TEOPETHUECKHUX MOJIOKEHHUH 1
3aKOHOB (PM3UUECKOM XMMUU; BBIOMPATh UCXOIHOE
CBIPBE U cTIO0CO0 MPOU3BOACTBA KOHKPETHOTO
MeTajlla ¥ CIJIaBa; aHAJIM3UPOBATh MIPOLIECCHI,
MPOTEKAIOLINE PU MPOU3BOJICTBE METAILIIOB U
CIUJIaBOB, M MX BIUSHUE HA MOJIyYCHUE
KaueCTBEHHOW NMpoaykiuu Mimeer npakTuyeckui
onbIT: BiasieHnst HaBpIKaMu pacueTa OCHOBHBIX
TEPMOIMHAMUYECKUX, KHHETHUECKHUX U
DIIEKTPOXUMHUYECKHUX TapaMETPOB peaKIui,
MPOXOJSAIINX B METAITTHYECKOM PaCILIaBE;
3HAHWSMM [IPOLIECCOB, MPOXOASIINX B pacIulaBax
METaJJIOB U CIIJIaBOB; HABBIKAMHU MTPOBEJCHUS paboT
MO JISTUPOBAHUIO U MOTUDHUITUPOBAHUIO YKHUIKHX
MeTaJIoB, BiajieHus HaBpIKaMH pacueTa OCHOBHBIX
TEPMOJIMHAMUYECKUX, KHHETUYECKUX U
DIIEKTPOXUMUYECKUX MTapaMeTPOB PEeaKIuil,
MPOXOASIINX B METAJITMYECKOM PaCILIaBe;
3HAaHUSMHU IPOIECCOB, MPOXOIALINX B pacijiaBax




METAJJIOB ¥ CIIJIABOB; HABBIKAMHU MTPOBEICHHS paObOT
MO JISTUPOBAHHUIO U MOTU(DUITMPOBAHUIO KUTKHX
METAJLIOB

MeTauryprust 4epHbIX METaJIOB

3naer: [Ipupony XuMU4ECKUX peakLui,
MCIIOJIb3yEeMbIX B METAJUTyPrUYeCKUX
[IPOM3BO/ICTBAX; TEOPETUUECKUE OCHOBBI
TEXHOJIOTHH arioOMEHHOTO IPOU3BO/ICTBA;
CYIIHOCTb CIIOCOOOB BHEMIEYHOH 00pabOTKH CTaNH;
TEOPETUUECKUE OCHOBBI KPUCTAJUIM3ALUH U
3aTBEP/IEBAHUS CTAJIM; IPUHIUIIBI OCHOBHBIX
TEXHOJIOTMYECKHX MPOIECCOB MPOU3BOJCTBA U
00pabOTKN YEPHBIX METAJUIOB, YCTPOICTBA U
00opya0BaHuE AJIsl UX OCYIIECTBICHUSI; UCTOPUIO,
COBPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI Pa3BUTHS
MPOU3BO/ICTBA YEPHBIX MeTaII0B, CTPYKTYpy
YEepHBIX METAIJIOB; (PU3UKO-XMMUYECKHE CBOMCTBA
[IMXTOBBIX MaT€pUaOB U TOIUIMBA, TOCTYMAOLIUX B
[UIaBUJIbHBIE arperaTsl; GPU3UKO-XUMHUUECKHE
MPOLIECCHI, JIeKale B OCHOBE MPOIlecca BIIJIaBKU
YEPHBIX METAJJIOB; TEIJIOTEXHUUECKHE OCHOBBI
METaJTypru4ecKuX MpoLeccoB; Ha3HAUeHUE U
CBOICTBA OTHEYNOPHBIX MAaTEPUAJIOB; YCTPONUCTBO
MUIABWIBHBIX arperaTtoB U UX TEXHUUYECKHE
XapaKTEPUCTUKH; COCTAB U CBOMCTBA 3alIpaBOYHBIX
MaTtepuasioB; ocHoBHbIE TOII nmpousBoacTBa uyryHa,
cTayiu ¥ (peppOCIIaBOB; B3aMMOCBS3b PEXKIMA
TEXHOJIOTMYECKHX MPOIIECCOB U KaYeCTBa
[IPOAYKTOB IJIAaBKH YMeeT: AHaIU3UPOBaTh yCIOBUS
MPOTEKaHUs MPOIIECCOB MOy4YEeHUsI U 00pabOTKH
YEPHBIX METAJJIOB; AHAJIM3UPOBATH XUMHUUYECKHE
[peaKIny, UCTIOIb3yEeMbIE B METAJUTY PrUYeCKUX
[IPOM3BO/ICTBAX; peLIaTh TUIIOBBIE 3aJ]aUH 110
OCHOBHBIM pa3jieraM Kypca; UCIOIb30BaTh
CIIPABOYHYIO JINTEPATYPy ISl BBIITOJHEHUS
pacueToB, [logOupaTs 1 pacCYMTHIBATH COCTAB
[IMXTOBBIX MaTepUaJOB; OCYLIECTBIATh ONEPALUN
O MOJITOTOBKE HIMXTOBBIX MaTepUasOB K IJIaBKE;
QHAJIM3UPOBATh KAYECTBO CHIPbsl U TOTOBOM
MPOAYKIINUU; PACCUUTHIBATH TETIJIOBON U
MaTepHasbHbIN OalaHC BBHITUIABKH YEPHBIX
METaJJIOB; BBIMOJIHATH IPOU3BOACTBEHHBIE U
TEXHOJIOTHUECKUE PacueThl; paboTaTh C
TEXHOJIOTHYECKON, KOHCTPYKTOPCKOH,
OpraHU3allMOHHO-PaCIOPSAUTEILHON
TOKYMEHTAIMeH, CIpaBOYHUKAMH U JPyTUMU
UH(POPMAITMOHHBIMU UCTOYHUKAMU; HAXOIUTh
HEO0OXOMMMYI0 HH(POPMAIIHIO, TTIOTH30BaATHCS
OCHOBHBIMH cITy0amMu 1100abHbIX ceTeit meeT
MPAKTUYECKUN ONbIT: MeToamMu aHanusa
TEXHOJIOTMUECKHX IIPOLECCOB U UX BIMSHUA Ha
KaueCTBO MOJTYYaeMbIX U3/ETUil; METOIaMU pacyeTa
MoKa3areliell MpoLeccoB MOMyYeHHUs U 00pabOTKH
YEPHBIX METAJUIOB; HABBIKAMU MOUCKA, 00paOOTKH 1
aHaJIM3a JINTEPAaTyPHBIX HICTOYHUKOB U UH(POPMAITUH
IS €€ IPUMEHEHHUS B TPAKTHUECKUX CUTYalUsX;

HaBbIKaAMHM IIOMCKA W aHaJIn3a I/IH(I)OpMaI_II/II/I 00




OCHOBHBIX TEXHOJIOTUAX MPOU3BOJICTBA YEPHBIX
METAJIIOB M KOHCTPYKLUSAX COBPEMEHHBIX
arperaroB, YIpaBJICHUs IapaMeTpaMu
TEXHOJIOIMUYECKOI0 MpoLecca MPOU3BOICTBA YEPHBIX
METAJJIOB, B TOM YHUCJIE C UCTIOIb30BAHUEM CPENICTB
ABTOMAaTH3aLMH;KCIUTyaTal[M1 TEXHOJIOIMYECKOTO
000pyA0OBaHUS, UCIIOIB3YEMOI0 B IIPOU3BOJICTBE
YEpHBIX METAJJIOB

DNEeKTPOTEPMUS B METAILTYPTUU

3HaeT: TexHOIOrnYeCcKre CXeMbl IPOU3BOJICTBA
CTaJIi U CIUIaBOB; MEPCIIEKTUBBI,
BOCTPEOOBAaHHOCTb, KOHKYPEHTOCIIOCOOHOCTh
(colMaIbHYIO 3HAYUMOCTB)
RIIEKTPOCTANETIIaBUIBHOTO POU3BOJICTBA;
TEXHOJIOTHYECKUE PEKUMBI pabOThI
IIEKTPOCTANEIIaBUIBHBIX arperaroB; METOAbI
pacdeTa MaTepHUaIbHBIX U TEIUIOBBIX 0aTaHCOB
MPOM3BOICTBA CTAJIM B AJIEKTpoIeyax YMeer:
Br16upars Hanbosee NoAXOASIYI0
TEXHOJIOTMYECKYIO CXEMY, MaTepuabl,
KOHCTPYKIIMIO METAJITyPrHUECKOTO arperara Jis
MOJTyYeHUs 3aJJaHHOTO MPOYKTa; MOBEJACHHE
pacCUMTHIBATh U AHAJIM3UPOBATH MIPOUCXOIAIINX B
(U3UKO-XUMHUYECKHUX MTPOLIECCOB, TEXHOJIOTUUYECKUX
poLeccax MPOU3BOJACTBA IEKTPOCTANIN;
[PACCUNTHIBATH TEXHOJIOTUYECKHE TIOKA3aTeIn
JIEKTPOCTANEIIaBUIIBHOTO Mporiecca Mmeer
IpPaKTUYECKUH ONBIT: Biiagenus 3Hanuem
KOHCTPYKTHBHBIX 0COOEHHOCTEH MIaBHILHOTO
000pyI0BaHNs1, 3aKOHOMEPHOCTEH ero padoThl;
METOAAMM aHAJIN3a TEXHOJIOTUYECKUX MPOLIECCOB U
VX BJIUSTHUS HAa KAYECTBO MOJTyYaeMbIX U3l

MeTanmtyprudeckas TerIoTeXHUKA

3naetr: Knaccugukanuio n o011y XapakTepUCTUKY
METAJTyprU4eCKUX NeUeil; OCHOBHbBIE TPUHITUIIBI
TETJIOTEHEPaIlMi B METAJUTYPrUY€CKUX TIedax;
METO/Ibl MPOEKTUPOBAHUS U U3TOTOBICHUS
MOJIETTbHOM OCHACTKU; SJIEMEHTHI MEXaHUKHUTICUHBIX
ra30B; OCHOBBI T€OPUHU OO0 U MOACTUPOBAHUS;
MPUHITUIIBI TETIO0OOMEHA B METAJLTYPTrUYECKUX
nevax; TMHAMUKY HarpeBa M MpeBpalleHuil B
MeTaJlax; YCTPOUCTBO M IPUHIMIT JEUCTBUSA
METAJUTypru4eCKUX Neueid; Marepuaibl Jist
COOPYKEHUS METAJTYPrUYECKUX TeYer YMeeT:
PaspabarbiBaTh (PU3UKO-XUMHUYECKHE MOJICITH
00BEKTOB U MPOLECCOB METAJLTYPIUM; 000CHOBAHHO
BBIOMpATh TEIUIOTEXHUYECKOE 000pydOBaHUE s
[peanu3ali METaUTyprUIeCKUX MPOIECCOB,
pPacCUUTHIBATh TEILIOBBIE OANIAHCHI
TEXHOJIOTUYECKHUX MPOIECCOB, TOKA3aTeu PabOThI
neyer imeer npakTuueckuil onsIT: BiageHus
METOJIaMU aHaJIM3a MPOIECCOB TEIJIOTEHEPAITTH
TEIJIa U UX BIMSHUS Ha KAY€CTBO MOJTy4aeMbIX
W31, pacyeTa noka3areyie mpoueccoB
MOJIYYEHHUS] METAJUTY PrUU€CKON MTPOLYKIUU;
HaBBIKAMH TE€XHUKO-KOHOMHUYECKOTO aHaN3a
METaJTypru4ecKoro Mpou3BOICTBA, IPUMEHEHHUS

MaTepUalioB U TEXHOJIOTUI




JIuTeitHoe MpOU3BOACTBO

3HaeT: OCHOBHBIE IPUHLIUIIBI OIIPEEIICHUS
TEXHOJIOTUYHOCTH OTJIMBOK; CBOWCTBA
(OPMOBOYHBIX MaTepHUaIOB U CMECE; METO/IBI
MPOEKTUPOBAHUS U U3TOTOBJICHUS MOIEIHLHOM
OCHACTKH; CIIOCOOBI U3TOTOBJIECHUS POPM U
CTepKHEMN; 0COOEHHOCTH TUIaBKHU U 3aJIUBKU
METAJUIOB; TEXHOJIOTUYECKUE CIIOCOOBI M TPHEMBI
TUTSI TTOJTyY€HHUSI KaU€CTBEHHBIX OTIIMBOK M3 YEPHBIX
CIUIABOB IS PA3JIMYHBIX OoOMacTen
MPOMBILUIEHHOCTH C 3a/1aHHBIMH CBONCTBaMH,
PasnuuHble cIOCOObI TPOU3BOJCTBA OTIHUBOK;
CrocoObl yCTpaHeHHs Opaka OTJIMBOK; KPUTEPHUH
BHIOOpA ONTHMAJIBHOTO MaTepHaa Jiis
MPOU3BO/ICTBA OTJIIMBOK; OPraHU3ALIUIO
CYIIECTBYIOIIEH CHCTEMBI IPOU3BOJICTBA OTIMBOK U
KOHTPOJISI KAY€CTBA TOTOBOM MPOAYKIIUUA YMEET:
[IpuMEHSITH MOIyYeHHBIE TEOPETUICCKUE 3HAHUS
TUTSI TPAKTHYECKOTO PelIeHHs 3a/1a4 TPOU3BOJCTBA;
OTIpeNIeNIATh BO3MOKHOCTD MOJTYUYECHHUS
Ka4eCTBEHHBIX OTJIMBOK C TpeOyeMbIMHU (hU3UKO-
MEXaHUYECKUMHU U DKCILTyaTallMOHHBIMU
CBOMCTBaMM; BHIOMPATh ONTHUMAJIbHBIE
TEXHOJIOTHYECKHE PEIICHUS JJIsl TOTyYeHUS
OTJIMBOK, aHATU3UPOBATH MPUPONY 1e(PEKTOB
OTJIMBOK U pa3pabaThiBaTh MEPOTIPUSATHUS TIO UX
npeaynpexaeHuto, Mcnoab30BaTh Moy4eHHbIE
3HAHUS Ha TIPAKTHUKE, TOJOUPATh U PACCUUTHIBATH
COCTAaB IIKXTHI JIJIS1 BBIIJIABKU PA3IMUHBIX CIUIaBOB,
pa3pabaTbIBaTh TEXHOJIOTUYECKHE MTPOIECCHl MX
BBITJIABKH, padUHUPOBAHUS U MOIU(DULIMPOBAHUS
meeT npakTU4YeCcKui OnbIT: BiiageHuss HaBpIkaMu
MOJTyYEHUS] METAJIJIOB TPEOyeMOro KauecTsa;
HaBBIKAMH BBIOOPA ONTUMATBHBIX TEXHOJIOTHYECKHIX
MPOLIECCOB /7Sl TOTYYESHHSI BBICOKOKau€CTBEHHBIX
OTJIMBOK M3 METAJUIOB U CIUIABOB; HABBIKAMHU B
007acTH pa3pabOTKU U TPUMEHEHHUS Ha
MPOM3BOACTBE TEXHOJIOTUYECKUX MPOIIECCOB
W3TOTOBJICHUS OTJIMBOK, HaBbIkamMu MpuMeHEeHUSI
NPaKTUYECKUX M TEOPETHYECKUX 3HAHUI O
COCTaBaX, TEXHOJOTUYECKUX, MEXaHUYECKHUX U
PYTUX CBOWCTBAX JTUTCHHBIX METAJUIOB U CIJIABOB,
0 BIUSIHUU Pa3IMYHBIX (PAKTOPOB HA 3TH CBOICTBA B
MPOIECCe TUTABKU M TUThS U3ICTUI

TennomaccooOMeH B Marcpuaiax u npoueccax

3naet: Tennmodusznueckne XapakTepUCTUKU pabounx
Cpel; OCHOBHBIE 3aKOHBI ITEPEHOCA TETUIOTHI
TEIUIONPOBOTHOCTBIO, KOHBEKIIUEH U H3ITyUYeHUEM;
MareMaTHYeCcKre MOJIENN TPOIIECCOB TEIUIO0OMEHA
(muddepeHanbHbIe YpaBHEHUS
TETUTOTIPOBOTHOCTH, HHTETPAJIbHBIC YPABHEHUS
palualMoOHHOIO TEINI00OMEHa, YpaBHEHHUE
TeIJIoTIepe/Iaun, ypaBHEHUE TETUIOBOTO OaslaHca);
NPUHIMIIBI pacyeTa TEII00OMEHHBIX anmnaparos,
OCHOBBI TEOPHH TETIIOMAacCCOOOMEHA, 3aKOHBI
HepeHoca, PeXUMBI IBUKEHUS KUIKOCTH U Ta3a,
DIIEMEHTHI TEOPUH MTOJ00MS, OCHOBHI TETNIOOOMEHA

N3JIYUYCHUCM, MCXAaHN3M TCILJIO- U MaCCOO6MeHa, a




TaK)KE€ CBSA3b MEXY 3TUMHU IIPOLIECCAMU B
3aBHCHUMOCTH OT TUIPOANHAMUYECKONW 00CTaHOBKHU
nporecca Ymeer: Maremarnuecku (popMynupoBaTh
3a]1auu TeTUTONPOBOAHOCTHU AJIs TN MPaBUIIbHOMN
(opMBbI; IPaBUIILHO BEIOMPATH U OTIPEEIIATH

K02 (HUIMEHTHI TETI0O0OMEHA; TPUMEHSTh
[pa3IMYHBIC METOBI PEIICHUS 3a/1a4 TeII000MeHa,
Vcnonp30BaTh OCHOBHBIE TOHATHS, 3aKOHBI 1
MOJIEJIN ITPOLIECCOB TEIIO-MACCONEPEHOCa;
CHCTEMaTU3UPOBATh TETUIOBBIE U AU((y3HOHHBIC
[IPOLIECCHI; POTEKAIOIINE B arperarax; NpoBOAUTH
TEOPETUUECKUI aHAJIN3 pealbHbBIX MIPOILIECCOB;
BJ1a/I€Th METOAAMHM pacueTa IMpOoLECCOB
TEIIOMaccoOOMeHa IPU PEIIeHUU KOHKPETHBIX
3a/1a4 JBM)KEHUS KUJKOCTH U rasa,
TEIUIONPOBOIHOCTH, IEPEHOCA KOINYECTBA
BU>KEHUS, TEIUIA U BellecTBa MiMeeT npakTuyeckuil
omnbIT: Biasenus HaBbIKaMH pacueTa
TEIIO0OMEHHBIX aNiapaToB; Pa3IMYHBIMU
METOAAMHM PEIICHHUs 3a/1ad CTal[MOHAPHON U
HECTALMOHAPHON TEIUIONPOBOIHOCTH JUISl TEJ
MpaBUILHON GopMbl, Bnajennst HaBbIKaMu
[PUMEHEHUS METOZ0B SKCIIEPUMEHTA U pacyeTa
TEIIOPHEPTETHUECKOTO 000PYI0BaHUSI IPU
pEIICHNH KOHKPETHBIX 3a71ad B 00J1acTH
npodeccuoHaNbHOMN 1eATeIbHOCTH

MeTaJIJ'IprI/ISI OBCTHBIX MCTAJIJIOB

3naetr: TeopeTuyeckre OCHOBBI U (PUHKO-
XUMUYECKUE 3aKOHOMEPHOCTU TEXHOJIOTUYECKUX
MPOIIECCOB MOJYYEHHUS [IBETHBIX METAIIJIOB;
TEXHOJIOTUYECKHUE TTapaMeTPbl U OKa3aTeIn
OCHOBHBIX OIEpalUH, MPOLIECCOB, EPEIEIIOB;
MEepPCHEKTUBHBIC HAIIPABICHUS PA3BUTHS U
COBEPIICHCTBOBAHUS TEXHOJIOTHI M 000pYTI0BaHUS
'YMeeT: AHAIM3UPOBATh TEXHUKO-IKOHOMUYECKUE
MMOKA3aTEIN TEXHOJIOTMYECKUX ONepaluu,
MPUHUMATh 0OOCHOBAaHHBIC PEIICHUS TI0
YIIPABIICHHIO MTPOIIECCAMU JIJISI TTOBBIIEHUS
A((HEeKTUBHOCTH TIPOU3BOICTBA; BHITIOTHSITH
TEXHOJIOTUYECKHUE PACUETHI, BRIOOP OCHOBHOTO
o0opyaoBaHus, B T.U. C mpuMeHeHneM DBM;
MPOBOAUTH HEOOXOUMBIE PACUETHI MPOIIECCOB
[IBETHOM METAJUTypPIyH, TEXHOJIOTUUECKUX U
KOHCTPYKTHBHBIX TTAPAMETPOB C UCTIOTH30BAHUEM
COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJICTB
BBITIOJTHATH TEXHOJIOTUYECKUE PACUETHI,
000CHOBBIBAaTh BBIOOP OCHOBHOTO 00OPY/IOBaHUS
NmMeeT nmpakTrudeckuil onsIT: Biagenus meronamu
QHaJIM3a TEXHOJOTUYECKUX MPOLECCOB U UX
BIIUSTHUS Ha KAY€CTBO TOTyYaeMbIX H3/ICITHM;
METOAaMU pacyeTa MoKa3aresen npoueccoB
MOJIy4CHHST M1 00pabOTKH IBETHBIX METAJIIOB;
HaBBIKAMU TTOMCKA, 00paOOTKH U aHATH3a
TUTEPATYPHBIX UICTOYHUKOB ¥ MH(POPMAITUH TS €€
MPUMEHEHUS B IPAKTUYECKUX CUTYalUsX;
HaBBIKaMH TOMCKA U aHan3a HHPOpMaIuu 00

OCHOBHBIX TCXHOJIOTUAX MPOU3BOACTBA IBECTHLIX




MCTAJIJIOB U KOHCTPYKIUAX COBPCMCHHLBIX arperatoB

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.€., 144 4., 26,5 4. KOHTaKTHOM

paboThI
Pacnpenencnue
Bcero [0 ceMecTpaM B yacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
10
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 16 16
Jlexuuu (JI) 8 8
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI 4 4
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 4 4
Camocmosmenvuas paboma (CPC) 117,5 117,5
C IPUMEHEHUEM JMCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
Pedepars o COBpEMEHHBIM TEXHOJIOTHSM B METAJUTYPTHH 1175 1175
(TEXHOJIOTHUS 10 BEIOOPY MpErnoaBaTers) ’
KoHCynbranuu v npoMeKyTouHasi aTTeCcTalus 10,5 10,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - IK3aMeH

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayaIUTOPHBIX 3aHATHI O BHIaM B
pa;ZQena HanmenoBanue pa3zienoB AUCIUIUIMHBI Jacax
Bcero JI 113 JIP
1  |BBeaenue. 3amaun U CTPyKTypa Kypca 2 2 0 0
2 |HoBble MoAXObI K MOTYYEHUIO MEAU U €€ CIIJIABOB 1 1 0 0
3 HoBble moaxoap! K MOJYYEHUIO PEIKUX METAIUIOB 3 1 1 1
4 HoBble mOX0/IbI K TOMYYSHHIO JIETKUX METAIIOB U UX 3 1 1 1
CILJIAaBOB
5 HoBble moax0/IbI K MOYYEHUIO OJIarOPOAHBIX 3 1 1 1
METaJIJIOB
HoBble OAX0/1bI K IIOJIyYEHUIO YyT'YHA U CTAJIN 4 2 1 1
5.1. Jlekuuu
Ne Ne Koa-
rexuuulpasena HaumenoBanue wim KpaTkoe Cofep:KaHue JIEKIIMOHHOTO 3aHITHS BO
4acoB
1 1 Knaccudukanus MeTamioB, UX MPUMEHEHUE B HAPOJTHOM X03s1icTBe. McTopus )
Pa3BUTHSI METAJUTYPIHH, €€ COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI
duzndyeckue U XuMudeckue cBoiicTsa Meau. CruiaBel Ha ee ocHoBe. O0nacTu
2 2  |mpuMEHEHUS U NepcrneKTUBbl. [lepCeKTUBHBIE TEXHOJIOTUY B METAJUTYPTrUU MEIH 1
1 €€ CIUIaBOB.
3 3 |®Pusnyeckue U XUMUYECKHUE CBOMCTBA Pa3IMUHBIX PEIKUX MeTaIoB. O0IacTi 1




[IPUMEHEHNUS U NepcleKTUBbI. COBPEMEHHOE COCTOSHUE METAJITYPIHH PENKUX
METAJIIOB.

Du3nuecKkre 1 XMMUYECKHE CBOMCTBA JIETKUX MeTauloB. CIUIaBbl HA UX OCHOBE.
4 4 |O6nactu npuMeHeHUs U nepcnekTHBbl. COBpEMEHHOE COCTOSIHUE METaJLTypruu 1
QITFOMHUHMSI, MarHHs, HIEJIOYHBIX U 1€JI0YHO3EMETbHBIX METAJIJIOB.

duznyeckre 1 XUMUYECKHUE CBOMCTBA O1aropoiHbIX MeTauioB. CruiaBbl
5 5  |omaropomHbix MeTanoB. O0nacTH NpUMeHEeHHs U epcrekTuBbl. HoBble 1
TEXHOJIOTMH B UHAYCTPHUH OJIarOPOAHBIX METAJUIOB.

HoBble 11 nepcrieKTUBHBIE CIIOCOOBI OMYYEHMsI UyTryHa U cTanu. beskokcoBas

6 6 MeTauTyprusi. BHenoMeHHoe noigyyeHue yyryHa u CTajiu. 2
5.2. IlpakTHyecKue 3aHATUS, CEMUHAPBI
Ne Ne Koi-Bo
sansTspasena HanmeHnoBanue mim KpaTtkoe coAep:KaHue MPAKTHUECKOTO 3aHATHS, CEMUHApa 4ACOB
1 3 |HoBble mMoaxoasbl K MOJTYYEHUIO PEAKUX METAJUIOB U UX CIulaBoB. Pemenue 3agay.| 1
2 4 |HoBble moaxoabl K MOJYYEHHUIO JIETKUX METAJJIOB U UX CIUIaBOB. Perenue 3a1ad. 1
3 5  |HoBble moaxoapl K MOTYYEHUIO OJIAarOPOTHBIX METAILIOB. Perenue 3amay. 1
4 6  |HoBble moaxonpl K MOTYYEHHUIO UyryHa U cTaid. Pemenue 3aaay. 1
5.3. JIaboparopHbie padoThI
Ne Ne . Koi-Bo
sansis | pasiena HanMmeHnoBaHue min KpaTkoe cofep:KaHue 1abopaTopHOi paboThI HACOB
1 3 [Tonydyenue penkux MeTaioB 1
2 4 [lomyyenue NErkux METAJIOB U CIUIABOB. 1
3 5 [Tony4yeHue 61aropogHBIX METAJUIOB. 1
4 6 [Tonyyenue 4yryHa u cTasu. 1
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Boinonnenne CPC
Crrcoxk nuteparypsl (¢ yKkazaHUEM Kon-
[Monsunx CPC pasnesnos, miaB, cTpanuil) / cceiika Ha  [CeMmecTp| BO
pecypc 4acoB
CemuHn, A.E. CoBpeMeHHBIC TTPOOIEMBI
Pedepatsl 0 COBpeMEHHBIM TEXHOJIOTHSIM B METAULYPTHI 1 MATEPHATOBCACHIT:
METAJLTypruu (TEXHOJIOTHS TI0 BEIOOPY MpakTHiym. [Snextpommsiii pecype] / A.E. 10 |117,5
nperonasaTens) Cemun, A.B. Anmmaros, FI/I KoteabHUKOB.
— OnekTpoH. nan. — M. : MUCHUC, 2015.
— 56 c.

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIEBACMOCTH,
HpOMe)I(yTO‘IHOﬁ arTTrecralnnumn

KonTposnb kauecTBa ocBO€HMsI 00pa30BaTeIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losto’keHrEM 0 OalTbHO-PEHTHHTOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yJaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

|N9| Ce- | Bun | HasBanue |Bec|MaKc.| [opsiok HauKcaeHus 6AJI0B |Yq1/1- |




KM|mecTp| KOHTpOJIS |[KOHTPOJIBHOTO 6amn ThIBa-
MEPONPUATHS eTCs B
[TA
OTIM4HO: BCE BBINOJIHEHO BEPHO
[Tpome- Xopomo: 80% BBIMOITHEHO BEPHO
1 | 10 | xyrouHas BOIIPOCHI - 5 |YnosneTBopuTenbHO: 60% BBHINOJIHEHO BEPHO [3K3aMEH
aTTecranus HeynosnerBoputenpHo: Meree 50%
BBITIOJTHEHO BEPHO
OTIM4HO: BCE BBINOJIHEHO BEPHO
Xopomio: 80% BBIIIOJTHEHO BEPHO
2|10 bonyc JIEKIUH - 5 |YnosnerBopuTenbHO: 60% BBHINOJIHEHO BEPHO [3K3aMEH
HeynosnerBoputensHo: MeHee 50%
BBITIOJTHEHO BEPHO
OTaMyHO: BCE BBIIOJIHEHO BEPHO
. Xopomio: 80% BBIIIOJTHEHO BEPHO
3110 Texyuumin S I 1 5 |YnonerBopurenbHO: 60% BBIOIHEHO BEPHO [IK3aMEH
KOHTPOJIb | yIpaKHEHUS
HeynosnerBoputensHo: MmeHee 50%
BBINOJIHEHO BEPHO

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun npomexyTouHOI arrectanun

[Ipouenypa nposeneHus Kputepun onienuBanus

OK3aMCH

OIICHKAa U OIpOoC

B coorBeTcTBHH C 11I. 2.5, 2.6 Ilonoxenus

6.3. Ilaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmun

Pesynbrarsl 00yueHus

[1K-2

3HaeT: TepMUHOIOTUIO, OOLIUE TOHATUS U ONPEAEICHUS CIIOCOOO0B MOy YSHHS
METaJIJIOB; METOJIUKY Pa3pabOTKU TEXHOJIOTHYECKOTo Mpoliecca MoayYeHus
METAJIJIOB; CXEMBI Pa3MEIIEHUsI OCHOBHOTO METAJIITypru4ecKoro 000py10BaHuUs;
METOIMKY BBIOOpA MCXOIHBIX MaTepHaJIOB; OCHOBHbIE TPUUMHBI POPMUPOBAHUS
[OTPEIIHOCTEN MPH BBHITOJHEHUH ONEPALMNA U IMYTH UX YMEHbIICHUS

[1K-2

'YMeeT: PaccunThIBaTh U aHAIM3UPOBATH XUMHUYECKHE U (PU3HKO-XUMUICCKUE
MPOILIECCHI, MPOLIECCH MACCONIEPEHOCA, MPOUCXOASIINE B TEXHOIOTHYECKUX
Mpoleccax MOTyYCHHsI METaJUIOB; BEIOMPATh pallMOHATILHBIC CIIOCOOBI MTOTyYeHUS
METaJJIOB; IPOrHO3UPOBATH HA OCHOBE MH(POPMAIIMOHHOTO MOUCKA
KOHKYPEHTOCIIOCOOHOCTh MaTepHalia i TEXHOJIOTHH

+

[1K-2

HMeeT npakTuiyecKuil OnbIT: BiialeHrs: OCHOBHBIMHM HaBBIKAMU UCIIOIb30BaHUS
MPUHITUTIOB HOBBIX CITOCOOOB MOYYEHHUSI METAJIJIOB B METAJLTYPTHUECKOM
[MPOU3BOJICTBE, METOIAMH aHAJIN3a TEXHOJIOTMYECKUX IIPOLIECCOB U X BIMSHUSA HA

KaQ4C€CTBO I10JIYUYaCMbIX H3I[CJ'IPII>1

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE 00ecnedeHue TUCIUIIIMHBI

IleuaTnasi y‘l@ﬁHO-MeTOI[I/I‘leCKaH JOKYMCHTAIIUA

a) ocHo8Has

aumepamypa:
1.

Uymanos, B. . YipouHeHnE METATIIMYECKUX MATEPUAIIOB TBEPABIMU

TYTOIUIaBKUMU MEJIKOAUCTIEpCHBIMU YacTuliamu [ Texcr] : MoHnorpadus / B. U.
Uywmanos, 1. B. Uymanos, A. H. Anukees ; FOx.-Ypain. roc. yH-T, 3naToycT. Qui.,




Kad. O6m1. metamnyprus ; FOYpI'Y. - Yensiounck : Mznat. nentp FOYpI'Y, 20009. -
100 c. : un.

2. Yymanos, . B. MarepuanoBeneHue KOHCTPYKIIMOHHBIX MaT€pUaIOB
[Texct] : pab. Terpaas no Hampasienuto 22.03.01 "MarepuanoBenenue u
TexHonoruu marepuanoB” u 22.03.02 "Meramnyprus" / Y. B. Uymanos, M. A.
Martgeesa ; FOx.-Ypai. roc. yH-T, 3naroyct. ¢uir., Kad. O6m1. metammyprus ;
IOVYpI'Y. - Yenabunck : U3aar. uentp FOYpI'Y, 2016. - 41 c. : un.

3. Uymanos, U. B. CoBpemeHHbI€ MpOOIEeMbl METATIIOBEICHUS IO
rpynnam Mapok craiei [ Tekcr] : yue0. nocobue juist Hanpanenuit 22.03.02 u
22.04.02 "Metamnyprus" / U. B. Uymano, M. A. Margeesa ; FOx.-Ypai. roc. yH-T,
3naroyct. ¢ui., Kad. Texnuka u Texnosorus np-sa Mmarepuaios ; OYpI'Y. —
Yensbunck : Uznarensckuit nientp FOYpI'Y, 2019. — 113 c. : un.

0) OononHumMenbHAsL IUMmepamypa:

1. BockoOoiinukoB, B. I'. O6mas metammyprus [ Tekcr] : y4ue6. s By30B
no HarpasieHuto "Merayprus" / B. I. Bocko6oiinukos, B. A. Kynpun, A. M.
Sxymies. - 6-e uzn., nepepad. u nom. - M. : Akagemkrura, 2002. - 768 c. : ui. -
(YueOHuKH 17151 BY30B).

2.  burees, A. M. MeTtajuryprust CTajiy : TEOpUsI U TEXHOJIOT U IJIABKU
ctanu [TekcT] : y4eO. 1uist By30B [0 CENUAIbHOCTH "MeTauryprusi 4epHbIX
metaiioB" / A. M. burees, B. A. burees. - 3-e u3zz., nepepad. u jorl. -
Marunuroropck : MI'TY, 2000. - 543 c. : uin.

3. Jdunbaun, A. H. ®U3HKO-XUMHSI METAJUTYPrUuYECKUX MPOLIECCOB
[Tekct] : yueO. mocobue /st metaiunypr. Hanpasienuit / A. H. Qunsaun ; FOx.-
VYpain. roc. yu-1, 3naroyct. ¢ui., Kad. O6ur. meramnyprus ; FOYpI'Y. - UensOunck :
Nzpart. nuentp FOYpI'Y, 2014 .- 43 c. : un.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Cemun, A.E. CoBpeMeHHbIE IPOOIEMBI METAILUTYPTUU U
MaTepUaoBEICHUS: IPAKTUKYM. [ DnekTpoHHbll pecype] / A.E. Cemun, A.B.
Aunmaros, ["W. KorenbankoB. — DnektpoH. aan. — M. : MUCHC, 2015. — 56 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Cemun, A.E. CoBpemenHbIe TpoOIeMbl METAJITYPTUU U
MaTepUaIoBEICHUS: IPAKTUKYM. [ DnekTpoHHbii pecype] / A.E. Cemun, A.B.
Aunmnaros, ["N. KorenbHukoB. — DnekTpoH. AaH. — M. : MUCHUC, 2015. — 56 c.

JJleKTPOHHAs1 y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

Haunmenosanne
Bug
No pecypca B bubnuorpaduieckoe omnucanue
JUTEPATypBI N
ANIEKTPOHHOH (hopme

DIEKTPOHHO- Wenes, C. A. Metamnypruueckue TeXHOIOruu. Metamyprust

1 OcHoBHast  |0ouOnMOTEUHAs 4EpHBIX MeTAJJIOB : yueOHoe nocodue / C. A. Mpnes, M. II.
nmuTepatypa |cuctema uznarensctsa|KioeB. — Mocksa : MUCHUC, 2017. — 45 c.
Jlanp https://e.lanbook.com/book/108106




Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Microsoft-Windows(6eccpodHo)
2. Microsoft-Office(6eccpouno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,

N Ne
Bun 3ansaruit Ay MPEIyCTaHOBICHHOE TPOTPaMMHOE 00ecTIedeHHE, UCTIONb3yeMOe s
YA Pa3JIMYHBIX BUJIOB 3aHITHI
[Ipaktnueckue [206
OTCYTCTBYET
3aHITHUS U ceMUHaphI|(3)

[leur xkamepHas [IKJI-1-2-12 — 1 wT.; YcTaHOBKA MHAYKIIMOHHAS TUIaBUIbHAS

Jlaboparopmste 1105\ 3 44600005 — 1 . FactSage 6.4 Jnmensns No0531 ot 2014 -
3aHATUSA (2) .
6eccpou. — 1 in/
206
Jlexunn OTCYTCTBYET
3)
206
DK3aMeH 3) OTCYTCTBYET
[1K B coctaBe: ASUSTeK PSB-MX (RTL) Socket775, CPU Intel Core 2 Duo
E4600 BOX 2.4 I'T/ 2M6/ 800MI'ty 775-LGA, Kingston DDR-II DIMM
512Mb, HDD 80 Gb SATA-II 300 Seagate 7200/ 10 DiamondMax 21. DVD
CamocrositenbHas |218

pabota ctyaeHTa

2

RAM&DVD£R/RW&CDRW ASUS, monutop benq 1721 cucteMHslit 010K
Celeron D 2,66/512 mb/120 gb. moruTop benq 1721 Windows ((43807***,
41902***) Open Office (becruiarnoe) Adobe Reader (becrarnoe) Mozila
Firefox (becruatHoe)




