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Pabouas mporpaMma coctasiiena Ha ocHose ®I'OC BO no nanpasienHio noAroToBKA
18.03.01 Xumuueckas TexHonorns (yposenb 6akanasprara) (mpukas MunoOpuayku Poccun ot
11.08.2016 r. Ne 1005)

PaGouasi mporpamMma paccMOTpeHa H 0/100peHa Ha 3ace/lannH kadepsl MeTaurypruau u
xuMuueckux Texsonornit 18.02.2020, nporokon Ne 6 ) ,
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Jluer akryajmsanun paboueii nporpaMmel

Pabouas nporpamMma nepecMoTpena, obeyxkaena u ofobpena s peanmsanuy 8 2020 - 2021
yueOHOM roj1y Ha 3aceJanuu Kapenpsl MeTtaulyprud U XUMHYECKHX TEXHOIOTHi

Mporokon ot 37 Wr. N 7
3as. kadenpoit < A.C. XapuyeHnko

Pabouas nporpamMma nepecMoTpena, odcyxaeHa u ojobpena s peanusaiuu B 2021 - 2022
yueOHOM rojy Ha 3acejanid Kadenpsl MeTtamurypru 4 XUMUYCCKHX TEXHONOTHI

[Mporokon ot ___ 20 r. N
3as. kadenpoi A.C. Xapuenko

Pa6ouas nporpamMma nepecMoTpena, obcyxkaena u ogobpena juist peanmusanun B 2022 - 2023
yuebHOM roay Ha 3acejanuu kadeaps Merammypruy B XUMHYECKHX TEXHOIOTHI

[Mporokon ot 20 T W
3ag. kadenpoit A.C. Xapuenko

Pabouas nporpaMma nepecMoTpena, obcysxiena i ogobpena juis peamusauuu B 2023 - 2024
yueOHOM rojy Ha 3acesanun kadeapsl MeTaanyprud # XHMHYECKHX TEXHONOrHH
[lpotokomor 20 r. Ne
3ag. kadeapoii A.C. XapueHko




1 eyt 0CBOEHUSI AUCHUILITAHBI (MOTYJI51)

npuoOpereHrue OOyJalONIMMUCS 3HAHUH TEOPETUYECKMX OCHOB W TPHUHIIMIIOB
MPAKTUYECKON pean3alldd COBPEMEHHBIX CIIOCOOOB MPOM3BOJACTBA YEPHBIX M IBETHBIX
METaJJIOB

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

Jucuunnuna CoBpeMeHHbI HHKUHUPUHT METAJITyPrUYECKOTO NPOU3BOJICTBA BXOJIUT B
BApUATUBHYIO YaCTh Y4eOHOTO Mj1aHa 00pa30BaTeIbHOM IPOrPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMs  (YMEHHUs,  BIJIAJCHUS),
cOpMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS AUCIUTIINH/ TPAKTHK:

Maremaruka

®dusuka

Amnanus yrcnoBoil uHpopMauu

WNupopmaruka u nHGopMalMOHHbIE TEXHOJIOTUU

dusnueckas XuMus

Xumust

BBenenue B HanpaBiieHuE

3HaHus (YMEHHUS, BJIAJICHUs ), TIOJYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HE0OXO0IMMBI JJ1s1 U3yYEeHUS] AUCIUTLITUH/TIPAKTHK:

Meramtyprudeckas TEIJIOTEXHUKA

MonenrpoBaHue MpoLeccoB U 00bEKTOB B METAILTYPIHH

[InanupoBaHue dKCIEpUMEHTA

KoxcoBanue yrieun

TexHoJI0THS ¥ NCIIOJIB30BAaHUE YIJIEPOAHBIX MATEPUAIIOB

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynaprare ocBoeHust AucuMIUIUHBL (MOmynsi) «COBpPEMEHHBIM HMHXUHUPUHT
METaJUTypruueckoro IMpOU3BOJCTBa» OOydJarouuiicss JODKeH 00JaJaTh  CleIyIOMIUMHU
KOMITETEHIIUSIMU:

CtpyKTypHBIU [Tnanupyemble pe3yabTaThl 00yICHHS
JJIEMEHT
KOMITIETEHIINH

IIK-1 cnocoGHOCTHIO ¥ TOTOBHOCTBIO OCYHICCTBJIATH TEXHOJIOTHYECKIHN Inponuecc B COOTBCTCTBUU
C pETJIIaMCHTOM U HCIIOJIB30BAaTh TEXHUYCCKUE CPEACTBA AJIA UBMCPCHUA OCHOBHBIX IIAapaMETPOB
TCXHOJIOTHYCCKOI'O IIponecca, CBOMCTB CbIPbA U IPOAYKIIUN

3HaThb OCHOBHBIC 3aKOHOMCPHOCTH (I)I/I3I/I‘IGCKI/IX, (1)I/IBI/IKO'XI/IMI/I‘IGCKI/IX n
TCIIIOBBIX IIPOLIECCOB, 0COOEHHOCTH KOHCTPYKIUHU arperaroB, CpEaACTBaA
KOHTPOJIA U YIIPABJICHUS METAJUTYPIrUHICCKHUM IIPOU3BOJACTBOM

Ymets XapakTepru30BaTh TEXHOJIOTHYECKHUE MTPOLIECCHl B METAJUTYPIMU; BEIOUPATh
YIIpaBJIAIOLINE BO3ACHCTBUSA; KOPPEKTUPOBATH TEXHOJIOTUYECKHE
napameTpsl

Bnaners Wudopmarueil 0 COBpeMEHHBIX METAIITYPTHYECKUX TEXHOJIOTUSIX U

criocobax KOPPEKTHPOBKU TCXHOJIOTMYCCKUX MTAPpAMETPOB




4. CTpyKTypa, 00b€M U coep:KaHHue TMCHUIIJIMHBI (MOYJIs1)
OOmiast TpyAOEMKOCTh TUCHUIUIMHBI COCTaBisieT 1 3aueTHbIX enuHUIl 36 akaj. 4acoB, B TOM

qucie:
— KOHTaKTHas pabota — 19 akan. yacos:

— aynutopHas — 18 akaj. 4acos;

— BHeayuTopHas — 1 akaj. 4acoB

— caMocTosiTeNbHas padoTta — 17 akaj. 4acos;

dopma aTTecTaluy - 3a4eT

AynuropHast
KOHTaKTHast pabora

Paszen/ Tema (B akan. yacax)

JUCHUITITIMHBI

Cemectp

Jlek.
3aH. 3aH.

nal. | mpaxT.

CamocTosTenpHast

pabota cryaeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

dopma TeKyILEero
KOHTPOJIS
YCIIEBAEMOCTH U
MIPOMEXYTOYHOMN
aTTeCTaLlu1

Kon
KOMIICTCHIIUHA

1. Pazpmen 1. TIpousBoacTBO
YyryHa B JOMEHHBIX I1€4ax

1.1 CeipbeBbie MaTepHabl
JOMEHHOM IIJIaBKM H HX 2
[TOJIrOTOBKA

Nzydenue
yueOHOI, Hay4YHOH
Y CTIPaBOYHOM
JIUTEPaTyphl MO
TeMe IUCLUIUINHBL.
Pa6ora ¢
3MEeKTPOHHBIMU
O6ubIMoTeKaMHu.

VYerHblit onpoc

IK-1

1.2 Koncrpykius 5 2
JIOMEHHOM 1euu

Mzydenue
yueOHOI, Hay4YHOH
Y CIPAaBOYHOMN
JIUTEPaTyphl MO
TeMe IHCLUTUTAHEL.
Pab6ora ¢
3NEKTPOHHBIMU
OubIIMoTEKaAMH.

VYerHbll onpoc

IK-1

1.3 lomeHHBIH mIpoliece 4

Mzy4yenne
yueOHOI, Hay4dHOMH
Y CIIPAaBOYHOKN
JUTEPATypPHI MO
TeMe IUCIHTUTAHEL.
Pabora ¢
JNEKTPOHHBIMU
OubIIMoTEKaAMH.

VYerHbli onpoc

IK-1

Hroro no pazpeny 8

2. Pazmen 2. IlpomsBoncTtBo
CTaJIA U [IBETHBIX METAJUIOB




2.1 OO6mue OCHOBBI
CTaJeIIaBUILHOTO
MIPOU3BOJICTBA.

Wzyuenne
y4eOHOH, HayIHOH
U CIIPABOYHOU
JINTEPATYPBHI 110
TeMe AUCLUIUINHBL
PaGora ¢
3IIEKTPOHHBIMHA
OnbNMMoTEeKaMu.

YcrHblit onpoc

[K-1

2.2 KonseprepHoe
MIPOU3BOJICTBO CTAJIH

Nzyuenue
y4eOHOH, HayIHOH
U CIIPAaBOYHOU
JIUTEPATypBHI MO
TeMe IUCLUIUINHBL.
Pabora ¢

3JIEKTPOHHBIMHU
6ubnrorexamu.

YceTHBIH onpoc

[K-1

2.3 MapreHoBckoe
MPOU3BOJICTBO CTAJIH

Nzyuenue
yueOHOI, Hay4HOM
U CIIPaBOYHOU
JIUTEPaTyphI MO
TeMe IUCLUIUINHBL.
Pabora ¢
3NEeKTPOHHBIMU
6ubnuorexkamu.

YceTHBIH onpoc

[K-1

2.4 BelmuaBka CcTaad B
INMEKTPUIECKUX TIeUax

Nzydenue
yueOHOI, Hay4YHOH
Y CIIPaBOYHOM
JIUTEPaTyphl MO
TeMe IUCLUIUINHBL.
Pabora ¢
3MEKTPOHHBIMU
O6ubIMoTeKaMHu.

VYerHblit onpoc

IK-1

2.5 KoemieBas o0OpaboTka
cranu

Nzydenue
yueOHOI, Hay4YHOH
Y CIIPAaBOYHOMN
JUTEPATypPHI MO
TeMe IHCLUIUTAHEL.
Pab6ora ¢
3NEKTPOHHBIMU
OubIIMoTEKaAMH.

VYerHbli ompoc

IK-1

2.6 Meramnyprus Menu,
HHKEJIS U aTFOMHUHHS

Mzy4yenne
yueOHOM, HAy4dHOMH
Y CIIPAaBOYHOKN
JUTEPATypPHI MO

Pa6ora ¢
DIIEKTPOHHBIMU
OMOJIMOTEKAMH.

TeME TUCIUIIINHBI.

VYerHbli onpoc

IK-1

Hroro no pazzpeny

10

Uroro 3a cemectp

18

3a4€T

Uroro o mucruminae

18

3a4CT

IK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomecce npenonaBaHus — JUCLUUIUIMHBI — NPUMEHSIOTCA — TpaJWLMOHHAs U
MOJYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Jlekuuu TpoOXoAAT Kak B ¢opme JeKuuu-uHpopmanuM, TaKk U B (opme
JEeKUMU-BU3yaIn3aluy. PeanusyloTcs ciaeayrouiue cpeiacTBa, CHOCOObl M OpraHM3allMOHHbIE
MEpOTIPUATHS:

- W3Y4YE€HHUE TEOPETHUECKOIro MaTepuana AMCLUUILIMHBI Ha JIEKUUAX C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOT A

- CaMOCTOSITEJIbHOE€ H3YYEHHE TEOPETHYECKOro Marepuaja JUCHUIUIMHBL  C
HCI0JIb30BAHNEM METOAMUYECKUX pa3pabOTOK, ClIELMaIbHON y4eOHOM U HaydHOU JIUTEpaTyphl;

B uzno)xeHun NEKIMOHHOTO MaTepualla IpearnoiaraeTcsl epexo] OT pPernpoyKTUBHBIX
METO/I0B O00Y4EeHHsS K 4YacCTHMUYHO-TIOMCKOBBIM, Pa3BUBAIOLIUM JIOTHYECKOE, TEOPETUUYECKOE
MBIIIIJIEHHE, YMEHUE apTyMEHTUPOBATh U OTCTaUBaTh COOCTBEHHOE IOHUMaHKE BOIIPOCa.

CamocrosaTenbHass paboTa CTYAEHTOB JOJKHA OBITh HalpaBlieHa Ha 3aKperyieHHe
TEOPETUYECKOT0 MaTepuasa, W3JI0)KEHHOTO TMpernojaBaTesieM, IMOArOTOBKY K HWTOTOBOMU
aTTecTaluu.

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI padoThl 00yYaOIIUXCS

BreaynutopHas camocTosiTenpHas paboTa OOy4YaIONMIUXCS OCYIIECTBIISIETCS B BHJIE
M3Yy4eHHUs yueOHOM TUTepaTypsl MO pasjienaM JUCIHUIUINHEL.

Bormpoce! 1 3ananus 11 1a60paTOpHBIX 3aHITHI U TPOBEICHUS CAMOCTOSITEILHOU paboThI
1o gquciumuiiie «QOCHOBBI METALTYPru4ecKoro Nponu3BoACTBa» OMYOJIMKOBAHBI B CIIEYIOIIEM
y4eOHO-METOMIECKOM O0ECIICUCHHH:

1. CenuanoB B.H., Ctonsapor A.M., Macansckuit C.C. MogenupoBanue o0pa3oBaHus
yCaJloYHOM PaKOBUHBI B CTalbHBIX CIUTKaX / Meroanyeckue yka3zaHUS IO BBIIIOJHEHUIO
nabopaTtopHol paboThl MO aucHUILIMHE “OCHOBBI METAJUTYPrHYECKOTO IMPOU3BOJCTBA” IS
cTtyneHToB HanpasieHus 22.03.02. — Marunurtoropck: MI'TY, 2017. —7c.

2. CenuBanoB B.H., CronsipoB A.M. ®@usnueckoe MOJCIUPOBAHUE KPUCTALIU3ALUU
CTalbHOrO CciuTKa / MeToauveckue yKa3aHHs IS BBIMOJIHCHHUS JabopaTopHOil paboThI 1O
mucuuiuinHe “OCHOBBI METAJUTYpPrU4YecKOro MpPOM3BOJACTBA” Ui  CTYICHTOB  HaIlpaBJICHUS
22.03.02. — Marautoropck: MI'TY», 2017. — 12c¢.

4. CemuanoB B.H., CromsipoB A.M. CtpoeHue cTaibHbIX CIUTKOB / MeToaudeckue
yKa3zaHusi K  J1a0OpaTOpHBIM 3aHATHAM MO JUcHUIUIMHE “OCHOBBI METAJUTyprU4ecKOro
MPOU3BOJCTBA” Mg CTyAeHTOB HampasieHus 22.03.02. — Marnutoropck: MI'TY, 2014. —
8c.

OueHoYHBIE CPEICTBA /1JIsl TEKYIIET0 KOHTPOJIS YCIIEBA€MOCTH, IIPOMeKYTOUHOI
ATTECTAIMH 10 HTOraM OCBOECHHS JUCIHIIINHBI:

IIpoMeXKYTOUHBIN 3a4€T. CprKTypa MMPpOU3BOJACTBA YCPHBIX MCTAJJIOB U 3ala4Un
MCTAJLTYPTUYCCKOT'0 ITPOU3BOACTBA. HpI/IMeHeHI/Ie ’Keje3a M ero CruiaBoB. Pa3Butue
MeTaHHprquCKOﬁ IMPOMBIIIJICHHOCTH. Poaws merannos B COBPCMECHHOM IIPOMBIIIJICHHOM
IIPpOU3BOJCTBC. CLIpLeBLIe MaTepHraJibl JIOMEHHOH MJIaBKH U MX MOATOTOBKA. Polb YCPHBIX
MCTAJlJIOB B C(bepe YeJIOBEUECKOM AEATEIbHOCTH

I'Iepe'»leHb meopemu4yecKux eoripocos K sa4emy:

1. Yro Takoe uyryH?
2. OOm1ast cxeMa IPOU3BOJICTBA YEPHBIX METAJIJIOB.

3. OcHOBHOE pa3nuuue YyryHa u ctajin?



4, Yro Takoe crajn?
5. KaKI/IC CTaJICIIJIaBHUJIBHBIC arperaTH MOI‘YT HUCIIOJIBb30BATHCA IJIA BBIIIJIABKHA CTaJII/I?

6. HazoBuTe muxToBble MaTEepHalibl, KOTOPBIE UCTIOIB3YIOTCS MIPU BHITUIABKE CTAIIU B
KHCJIOPOJIHOM KOHBEpTEPE.

1. HazoBuTte muxToBbie MaTepHUalibl, KOTOPHIE UCIIOJIB3YIOTCS MPU MPOU3BOICTBE ATFOMUHUS,
MeJ1, HUKEJIS.

8. Kaxkue arperatsl HCHOJIB3YIOT MPU MTPOU3BOJICTBE IBETHHIX METAJLJIOB?

9. B 1ueM oCHOBHBIE OTIMYHS METAILUTYPTUU YEPHBIX U IIBETHBIX METAJNIOB?

10. OOmiasi cxema TNPOM3BOACTBA YEPHBIX METAJUIOB. MeECTO METaUTyprH4ecKOi NPOMBIIUIEHHOCTH B
OKOHOMUKE CTpaHbl U MHUpa B LECJIOM

11. [lepcnexTUBHI ¥ TOTEHIMAT PAa3BUTHUS Pa3BUTHsI YepHOI MeTamtypruu PO

12. XUMHUYECKHUI cOCTaB KeJIe3HbIX pyad. TpedoBaHus K Ka4eCTBY JKeJIE3HBIX Pyl U HEOOX OIMMOCTb ITOJr OTOBKH
UX K JOMEHHOM TUTaBKe

13. Tunbl xene3HbIX pyA Mo pynooOpasyromeMy MuHepany. OCHOBHBIE MECTOPOKICHUS
YKEJIE3HBIX PY/I.

14. @r0Chl IOMEHHOM TIaBKU, TEXHOT€HHOE ChIPHE.

15. CriocoObl TOTOTOBKY PY/[ K JOMEHHOM I1aBke. HazHaueHue u xapakTepucTrka crioco0oB
OKYCKOBAHHSI JKEJIE30PYyIHBIX MaTepHaJIOB.

16. CyniHoOCTh arjioMeparoHHOTO MPoIiecca.

17. [Ipsimoe 1 kocBeHHOE BoccTaHOBIIeHHE okcu10B. OcoberHoctu. [Tokazarenu. CpaBHeHHE
MPSIMOTO ¥ KOCBEHHOTO BOCCTAHOBJICHHUS.

18. BoccranoBienne kpeMHMs, MapraHila, BaHaIus ¥ TATaHA B JOMEHHOM TTEYH.

19. OO6pazoBaHue 4yryHa B JIOMEHHOU rmeud. Bujpl 4yryHOB, BBITUIABISIEMBIX B JJOMEHHBIX
neyax.

20. [[InakooOpa3oBanue B JOMEHHOU meun. [lepBUYHBINA, TPOMEKYTOUHBIN, KOHEYHBIN MUTAK.
CocraB KOHe4HOTO IUTaKa. TpeOoBaHUSA K IIIJIaKaM.

21. [ToBenenue u GaaHc cepbl B JOMEHHOM Tieun. BHenoMeHHas necynbdypanus 9yryHa.

22. OCHOBHBIE TIYTH U CITOCOOBI CHMYKEHHS Pacxoaa KOKCa MPH BBITUIABKE YYT'yHA.

23. OO6mIee yCTpOMCTBO M COCTAaB KOMILIEKCA JIOMEHHOM TIEUH.

24, Brimmyck 1 ybopka npoayKkToB IJIaBKU. JIMTEHHBIN ABOP.

25. Bunel ctanu no creneHu pacKUCIEHHOCTH

26.  Urto Ha3bpIBaeTCs paCKUCICHUEM CTannu?

27. Kakue marepuanbl Ha3bIBAIOTCS METALTAYECKOM IIMXTON?

28. Kakune marepurainbl Ha3bIBAIOTCSI HEMETAIUIMYECKON TUXTOM?

29. N3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJeIIaBUIbHBIN IIIaK?

30.  Yro Ha3bpIBaeTCsI OCHOBHOCTBIO IILJIaKa?

31. Kak Ha3zpiBaeTcs cTaib ¢ pa3iMyHON CTENEHBIO JETHPOBaAHUS?

32. Kakwue cranemnnaBuibHble arperatbl MOT'YT HCIIOJIb30BaThCS 7S BBIILIABKU CTaNIN?

33. Hapucyiite cxemy npoduiis KUCIOPOJIHOTO KOHBEPTEPA.

34. HazoBute muxToBbIe MaTepUabl, KOTOPHIE UCIIOJIB3YIOTCS IPH BBHITLJIABKE CTAIH B

KHUCJIOPOAHOM KOHBEPTEPC.

Ilepeuens 6onpocoé ons ycmnozo onpoca
Jomennsiil mpouecc. IIpomeccsl B ropHe nfoMeHHOU neun. Pacripenenenne matepuanoB Ha
KOJIOIUHUKE JOMEHHOW Ieuu npu 3arpy3ke. IloBeaeHMe NpPUMECHBIX 3JIEMEHTOB YyryHa:
BOCCTAHOBJICHHE MapraHiia, KpeMHus, ¢gochopa, BaHaaus W TUTaHa. UyryH U ero KadecTBo.
OO6pa3zoBanue uyryHa. Buasl 4yryHoB, BBIIIJIABISEMBIX B JOMEHHBIX neuax. [loBeneHue cepsl B
noMeHHOW maBke. OCHOBHasg peakuus Aecyabdypaluud B TOpHE MEYd U BHEJAOMEHHas
necynbhyparus.

KucnoponHo-KOHBEPTEpHBIN  IpollecC €  BEPXHEH  IPOTYBKOM. YerpoicTBo
KHCIOpoAHOTO KoHBepTepa. IIluxToBele MaTepuansl. TexHONOrus MaBku. TenmoBON pexuM.
BrinnaBka sierupoBaHHbIX craneil. OTBOA M OUMCTKAa KOHBEPTEPHBIX ra30B, 3KOJIOTHUS MpoIiecca.
KoHTponps n aBromMaTH3anus KUCIOPOJHO-KOHBEPTEPHOIrO mporecca. TeXHMKO-32KOHOMUYECKHE
nokaszatenu npouecca. [lepenen pocopucTsix YyryHOB B KOHBEpTEpax ¢ BEpPXHEU MPOILYBKOI.



KonBeprepHble mponeccsl ¢ JOHHOW IPOMYBKOW KHCIOpoaoM. KoHBepTepHbIE NpOLECCHl ¢
KOMOMHHPOBAaHHOM MPOIyBKOH. [lmaBKka cTaiau ¢ yBeIHMUESHHBIM PacXoI0M JIoMa. DHepro3aTpaTsl
u cOepexeHre MaTepruaioB MPU MPOU3BOJICTBE CTAJIH B KUCIOPOJHO-KOHBEPTEPHOM MPOIIECCE.
KagecTBo cranu u ceprudukanus npoyKunu.

KoBmeBas o0paboTka cranum TexXHOJOTHYECKHME BapHAaHTBHI Iepenesia 1o Crnocoly
BHENEYHONW 00pabOTKM: BU/bI KOBIIEBOM 00pabOTKM M UX cymHOcTh. OO0paboTka Meramia
KUJKAM  CHUHTETHYeCKUM nuiakoMm. OOpaboTka MeTania WHEPTHBIM ra3oM.
BakyymupoBanue >xunkoit cranu. Beegenue B )KUAKUM METaUT MOPOIMIKOOOPA3HBIX MAaTEPUATIOB.
KomOuHMpOoBaHHBIE METOBI KOBIIEBOH 00pabOTKM MeTaia ¢ ero HarpeBoM. ABTOMaTH3alUs
IIPOLIECCOB KOBIIEBOW 00pabOTKM cTanu. DHeprosarparbl M cOepekeHue MaTepuajoB IMpU
KOBIIIEBOI 00pabOTKE CTaIN PA3IMIHBIMU CIIOCOOAMH.



7 O1ieHOYHbIE cpeacrea AJisi NIPpOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcranmmu

a) Ilnanupyemole pe3ynvmamul 00yueHus U OYeHOYHbIE CPEOCMEa 01 RPOEEOCHUS NPOMENHCYNOYUHOI AMMECMAUUU:

CrpyKTypHBIil
JIEMEHT
KOMITETEHIINH

[Inanupyembie pe3ynbTaThl 00yIeHUS

IIK-1: crtocoOOHOCTBIO M TOTOBHOCTBIO OCYyHICCTBIIATH TEXHOJIOTMYECKUHN npouecC B COOTBETCTBUU C PETJIAMCHTOM U MCIIOJIb30BaTh TCXHUYCCKUC
CpeacTBa il UBMCPCHUSA OCHOBHBIX IMApaMETPOB TEXHOJOTMYCCKOI'0 IMpo1ecca, CBOMCTB CBIPpbS U ITPOAYKIUH

3HaTh

OcHOBHBIE 3aKOHOMEPHOCTH (PU3NUECKHUX,
(bU3UKO-XMMHUYECKHUX U TEIIJIOBBIX MTPOLIECCOB;
0COOEHHOCTH KOHCTPYKIIMU arperaToB, CpeACTBa
KOHTPOJISI U YIIPABJICHUS METAJUTYprUYeCKUM
MIPOU3BOJICTBOM

Ilepeuens meopemuyeckux 60npocoeé K zauemy:
1. Topenue yraepoga y ¢ypM M cocTaB raza IO JUIMHE
dbypmenHoro ovara. li3MeHenue coctaBa rasa 1o BbICOTE MEYH.
1. TlpoTtuBOTOK MaTepuajoB ¥ Ta30B B JOMCHHOW IICYH.
[IprurHBI ONTyCKaHHUSI MATEPUAJIOB B JOMEHHOM €YU

2. IlpsmMoe U  KOCBEHHOE€  BOCCTAaHOBJIEHHE  OKCHJIOB.
Ocobennoctu. Ilokazarenu. CpaBHeHHE MNPSMOTO M KOCBEHHOTO
BOCCTaHOBJICHUSI.

3. BoccraHoBieHne KpeMmHHs, Maprasiia, BaHaJus U THUTaHa B
JTOMEHHOM I1eYH.

4. OOpa3zoBaHHe YYT'yHA B JOMEHHOH MEYH.

5. IllnakooOpa3oBaHuEe B JOMEHHOM ITEUH.

6. IlepBuuHBIN, MPOMEXKYTOUHBIM, KOHe4YHbIH muIak. Cocra
KOHEYHOTO IIJIaKa.

7. U3 KaKHX OCHOBHBIX KOMIIOHEHTOB COCTOMUT]
CTaJleTIaBUIIbHBIN HIJTaK

8. KoHcTpykumsi TOMEHHOM Me4Yr ¥ aBTOMATH3aIUsl TOMEHHOTO
nporecca

9. KoHcTpykiMs CTaNeIUIaBHIIBHBIX arperaToB U MPUHIHUIBI UX
paboTHI.




CrpyKTypHBII

3JIEMEHT [Inanupyemble pe3ybTaThl 00YUCHUS
KOMIIETEHIINU
Ymeth XapakTepu3oBaTh TEXHOJIOIMYECKHUE MTPOLIECCHI B Bonpocul ona ycmuozo onpoca:
METaJTypruu; BHIOMPATh YIPABIISIONINE BO3ICHCTBHS; 1. [laTtb XapaKTepUCTHKY IyTbEBOMY PEXHMY B JOMEHHOM Meyu;
KOPPEKTUPOBATh TEXHOJOTUYECKHUE MapaMeTPhl 2. BbIOpath pexHMMBI [0/1a41 1yThs B KHCIOPOJHOM KOHBEpTEPE
IIpU Nepeiesie MNUXThl Pa3InYHOIO COCTaBA;
3. CkoppektupoBarh 3nekTpudeckuii pexum padotsr JICIT B
3aBHCHMOCTH OT JJOJIU KHUJKOTO YyT'yHa B HCXOJHON METAJUIONINXTE.
Brnanets Nudopmanueil 0 COBpeMEHHBIX METAILITyPrUYECKUX Bonpocel ona ycmuozo onpoca:

TEXHOJIOTHSIX U CII0C00aX KOPPEKTUPOBKH
TEXHOJIOTMYECKHUX [TapaMeTpOB

IIponieccel B ropHE NOMEHHOM neun. Pacnipenenenne Marepuaios
Ha KOJIOITHUMKE JIOMEHHOW Tmeud Tnpu 3arpy3ke. IloBenaenue
MPUMECHBIX JJIEMEHTOB 4Yyr'yHa: BOCCTaHOBJEHHE Maprasia,
KpeMHus, ¢ocdopa, BaHamUA W TUTaHA. BHIBI YyTryHOB,
BBHITUIABIIIEMBIX B TOMEHHBIX meuyax. [loBeneHnue cepbl B JOMEHHOM
miaBke. OCHOBHasi peakuus jaecyiabdypalud B TOpPHE TNeUd H
BHEJIOMEHHas Jecylb(yparus.

YcTpoiicTBo KuciaopoaHoro  koumeprepa.  IluxToBble
MaTepuaibl. BblmuiaBka JierupoBaHHBIX cTajieil. OTBOA W OYMCTKA
KOHBEPTEPHBIX  ra3oB, OJKoyorus  mponecca. KoHTponbs
ABTOMATH3aIUsl KUCIOPOJHO-KOHBEpTepHOro mpolecca. Ilepenen
dbochopucTbiX YYryHOB B KOHBEpPTEpax C BEpXHEH MPOTYBKOM.
KoHBepTepHbIE MPOLECCHl C  JOHHOM MPOAYBKON KHCIOPOJIOM.
KoHBepTepHble  MpolecChl ¢ KOMOWHHUPOBAHHOM MPOIYBKOM.
[1naBKa cTanu ¢ yBeJIMUEHHBIM PacxoioM Jioma.

KoBmieBass 00paboTka cramu TexHoIOTMYECKHE BapHaHTHI
nepezena no cnocoOy BHeneyHoi o0paboTku. OOpaboTka MeTasia
PKUAKUM CUHTETUYEeCKUM HutakoM. OO0paboTka MeTaiaa HWHEPTHBIM
rasoM. BakyymupoBaHue XUAKOW cTaJd. BBeneHue B KUAKUN
METaJIJT  TOPOIIKOOOpa3HbIX  MarepuasioB. KoMOWHUpOBaHHBIE

METOIbI KOBILIEBOM O6pa6OTKI/I MCTaJuIa C €r0 HAIrpCBOM.




6) HOpﬂ)IOK MPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallui, INoKa3aTe/Ii U KPUTEPUH
OICHUBaAHUA:

[IpomexyTrouHas aTTecTanus 1o AucuuIuinie «COBpeMEHHBIH HHKEHUPUHT METAILITyPTUUECKOTO
IIPOU3BO/ICTBA» BKIIIOYAET TEOPETHUECKHUE BOIIPOCHI, TO3BOJISAIOIIAE OLIEHUTh YPOBEHb YCBOCHUS
oOyJaromuMucs 3HaHUK. 3a4eT MPOBOAMUTCS B OpME OTBETOB HA BOIIPOCHI.

Iloxa3zarenau n KPUTEPHUHA OLICHUBAHUA 3aY€Ta:

— Ha OLIEHKY «3aYTeH0» — 00ydJaroluiics JeMOHCTPUPYET BHICOKUI U CPETHUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATUYECKOE U TITyOOKOE 3HAHHE
yueOHoro martepuana. [IpaBuibHbIe OTBETHI IOJDKHBI COCTABIATH O0s1ee 50% OT mpeioKeHHbIX
BOIIPOCOB

— Ha OIICHKY «He 3aYTeH0» — 00yJarouuics 1eMOHCTpUpYeT 3HaHus He Oosiee 50%
TEOPETUYECKOT0 MaTepHala, JJOMyCKaeT CyIeCTBEHHbIC OMNOKH, HE MOXKET MOKa3aTh
WHTEJUICKTYaTbHbIC HaBBIKH.

8 YueOHo-MeTOMMYecKOe H HH(OPMAIIMOHHOE 00ecTiedeHue TUCIIUTITHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypAa:

1. OCHOBBI METAJLTYPrHYECKOTO Tpou3BoACTBa | yueOHuk / B.A. burees, K.H. Bno-BuH,
B.M. Konokomneues, B.M. Canranuk. — Cankr-Iletepoypr : Jlanp, 2017. — 616 ¢. — ISBN
978-5-8114-2486-3. — Tekcrt : 3AeKTPOHHBIH // DieKTpoHHO-O0nOIHoTeYHas cuctema «JIaHby :
[caiir]. — URL.: https://e.lanbook.com/book/90165 (nara obpamenus: 19.11.2019). — Pexum
JOCTYyTIa: 7Sl aBTOPU3. MI0JIb30BATENCH.

0) lonoJiHMTEILHAS JIATEpaTypa:

0) JlomomHUTEIBHAS TUTEPATYpA:

1. Usnes, C.A. Meramunypruyeckue TEXHOJOTHH. MeTaumyprus 4EPHBIX METaJJIOB .
yuebnoe mocodue / C.A. Usnes, M.I1. KimroeB. — Mocksa : MUCUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHbIH // DeKTpOHHO-OMOIHOTeYHas cucTeMa «JIaHby :
[caiir]. — URL.: https://e.lanbook.com/book/108106 (nara obpamenus: 19.11.2019). — Pexum
JOCTYyTIa: A7l aBTOPU3. MOJIb30BATENCH.

2. be3bopoos, FO. H. MapkupoBka cTajeil u criiiaBoB: YdeoHoe nmocoobue / be36o-poios
I0.H., T'amuaxmeror P.H., Yankun W.A. - Kpachosp.:.COY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : AJICKTPOHHBIM. - URL.:
https://new.znanium.com/catalog/product/967378 (mara oopamenwus: 19.11.2019)

3. CnenuanbsHbIe CTald U cIiaBel: YueOHoe nocobue / Kosanesa A.A., Jlonmaruna E.C.,
Anukuna B.JM. - Kpachosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - TekcT :
anekTponubid. - URL: https://new.znanium.com/catalog/product/967770 (mata oOparieHwus:
19.11.2019)

4. Mapuenko, H.B. Meramutyprudyeckoe coipbe : yue6. mocobue / H.B. Mapuenko, O.H.
KostyH. - KpacHospck ; Cub. denep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Tekcr :
ANeKTpOoHHBIN. - URL:



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://new.znanium.com/catalog/product/967770

https://new.znanium.com/catalog/product/1031871 (mata obparmienus: 19.11.2019)
[Tepuoanueckas neyats (KypHaJbl):
HpO(l)eCCHOHaJILHbIe 0a3LI JAHHBbIX, I/IH(l)OpMaIII/IOHHO-CHpaBO‘lHLIe CUCTEMBI

1. denepanbHbIl MHCTUTYT NPOMBIIIIEHHON coOcTBeHHOCTH : callT POCITATEHTA / ®UIIC. —
Mocksa : ®UIIC, 2009 — . — URL.: http://wwwl1.fips.ru/

2. Poccuiickuii nnaexc Hayanoro nurupoBanus (PUHL) : nannonansaas oubnuorpadudeckas
0a3a aHHBIX Hay4HOTO nuTHpoBaHus. — Tekct: anekTpounsi // eLIBRARY.RU : HayuHas
aJIeKTpOHHAs OubimoTeka : caiit. — Mocksa, 2000— . — URL:
https://elibrary.ru/project_risc.asp.

3. Akanemus Google (Google Scholar) : mouckosas cucrema : caiit. — URL:
https://scholar.google.ru/

4. EnuHoe OKHO JocTyma K HH(OPMaIIMOHHBIM pecypcaM : AJIEKTpOoHHast OnbinoTeka : cait /
OT'AY 'HUU UTT "MUHOOPMUKA". — Mocksa, 2005. — . —URL: http://window.edu.ru/.

5. East View Information Services : DnexrponHas 6a3a neproanyeckux uzaanuii / OO0 «MBUC.
— URL: https://dlib.eastview.com/.

6. Poccuiickas ['ocynapctBennas oubmmoteka. Karamoru : caiit / Poccmiickast rocygapcTBeHHas
ounbamorexa. — Mocksa : PI'b, 2003 — . URL: https://www.rsl.ru/ru/4readers/catalogues/.

7. DOnextponHas 6ubnuoreka MI'TY um. I'. K. Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp .

B) MeroauyecKkue yKasaHus:

1. Konecuukos FO.A., bynanoB b.A., CtonspoB A.M. MeTtamypruieckue TeXHOJIOTHH B
BBICOKOTIPOM3BOIUTEIILHOM KOHBEPTEPHOM Liexe: - Marautoropck: M3a-Bo Maruutoropck. roc.
TexH. yH-Ta uM. ['.11. HocoBa

r) [Iporpammuoe o0ecnieuenne u UHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanue [10 Ne norosopa CpoOK IeHCTBUS JTULEH3UU
MS Windows 7
Professional(mmst 1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 o 17.09.2007 GeccpoTHO
Professional
FAR Manager cB00OHO pacmpocTpansemoe [10 OeccpouHO
7Zip cB000THO pacnpoctpansemoe [10 0eCCpOYHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMBbI
Hassanue xypca Ccpuika
HannonaneHas UH(POPMAIMOHHO-aHATUTUYECKAs URL:
cucreMa — POoCCUICKMI MHIEKC HAYYHOI'O LUTUPOBAHUSA '
(PUHIL)

https://elibrary.ru/project risc.asp



https://new.znanium.com/catalog/product/1031871
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://elibrary.ru/project_risc.asp

IMouckoBas cucrema Axkanemus Google (Google Scholar) |[URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - ExuHOe OKHO AocTyma K

nHGOPMAIMOHHBIM PECypcam

denepanbHOE TOCYJApCTBEHHOE OIOPKETHOE YUPEIKICHHE

«DenepanbHbIit UHCTUTYT npomsinuiennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH»
9 MarepuajibHO-TeXHHYeCKoe ofecneyeHne TUCIUTLIMHBI (MOLYJIs1)

URL: http://window.edu.ru/

MaTepI/IaJH)HO-TeXHI/I‘-ICCKOG obecrieuenue JUCHUIINIMHBI BKJIFOYACT:

1. YueOnas ayauropust Asis IpoBEACHUS 3aHATUH JIEKIIUOHHOTO THIIAa OCHAILIEHA!

- TEXHUYECKMMM CpeACTBaMH OOy4YEHHS, CIYKallUMU JUIsl MpEACTaBlIEHUs y4yeOHOU
nHpopmanuy OOJBIION ayIUTOPUU: MYIbTUMEIUWHBIMU CpEICTBA XPAaHEHHUS, Mepelaud U
npeicTaBIeHus yueOHOU HHpOpMaIIY;

- CHeMaIM3UPOBAHHON MeOEbIO.

2.YuebOHasg ayauTopus JUIsl TPYNIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYILEro
KOHTPOJIS ¥ MPOMEXYTOYHOH aTTECTAIMH OCHAICHA:

- KOMIIBIOTEpHOI TexHuko# ¢ makerom MS Office, ¢ moaxmoueHrem k cetu «MHTEpHET
Y C JIOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENBHYIO CPEY YHUBEPCHTETA,

- CHIeIMaIM3UPOBAHHON MeOebIO.

4. TTomerieHue yIs1 CAaMOCTOSITEILHOM PaOOTHI OCHAIIIECHO:

- KOMIIBIOTEpHOI TexHuko# ¢ makerom MS Office, ¢ moaxmoueHrem k cetu «HTEpHET
Y C JIOCTYIIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA,

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

5. Ilomemenne mimsa XpaHeHHsT W TPOPUIAKTHYECKOTO OOCIYy)KHBaHUS Y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTICIIMATTU3UPOBAHHON MEOEIBIO: CTEUTaKaMH I XpaHEeHUs yaeOHOTO 000pyA0BaHUS;

-MHCTPYMEHTaMH JJIs pEMOHTA y4eOHOTO 000py/TI0BaHHS;

- mkadamu Ui XpaHeHHsI y4eOHO-MeTOINYECKOM TOKYMEHTAllUU U MaTepraoB.


https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
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