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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM oy Ha 3aceanuu Kageapsl MeTalmyprud U XUMHYECKUX TEXHOJIOT Ui

[Iporokom or 20 1. Ne

3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MeTauTyprui i XUMHUYEeCKUX TEXHOJIOTUN

[Iporoxom oT 20 . Ne

3aB. kadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
y4eOHOM roy Ha 3aceaHuu Kaeapsl MeTamtypruu U XUMUYECKUX TEXHOJIOTUI

[IpoTokomor 20 . Ne

3aB. kadenpoit A.C. YapquKo

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2024 - 2025
y4eOHOM ro1y Ha 3aceaHuu Kadeapsl MeTamtyprud 1 XUMUYECKUX TEXHOJIOTHI

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit 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

TeopeTndeckne 0CHOBBI XUMUYECKOM TEXHOJIOTUHU TOIUIMBA U YIJIEPOJAHBIX MATEPHAIIOB

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynaprare ocBoeHuss AucuMIUIUHBL (MOynsi) «COBpPEMEHHBIM HMHXUHUPUHT
METaJUTypruueckoro  IMPOU3BOJCTBa»  OOydJarouuiicss JODKeH 00JaJaTh  CleIyIOIUMHU
KOMITETEHIIUSIMU:

CTpyKTypHBIU [Tnanupyemble pe3yabTaThl 00YICHHS
AJIEMEHT
KOMITIETEHIINH

IIK-1 cnocoGHOCTHIO ¥ TOTOBHOCTBIO OCYHICCTBJIATH TEXHOJIOTHYECKUHN Iponuecc B COOTBECTCTBUU
C pCriiaMCHTOM H HUCII0JIb30BAaTh TCXHUYCCKHUEC CPCACTBA AJIA USMCPCHHUSA OCHOBHLIX ITIapaMCTPOB
TCXHOJIOTHYCCKOI'O IIponeccca, CBOMCTB CbIPbs U ITPOAYKIUHN

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

Ymets XapakTepu30BaTh TEXHOJIOTUYECKHE IPOLIECCHl B METAJUTYPIMU; BEIOUPATh
YIPaBJISIOUINE BO3ACHCTBUS; KOPPEKTUPOBATh TEXHOJOTUYECKHE
napameTpsl

Bnaners Wudopmarueil 0 COBpeMEHHBIX METAIITYPTHYECKUX TEXHOJIOTUSIX U

crocobax KOPPEKTHPOBKU TCXHOJIOTMYCCKUX MTApAMETPOB




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

OMOJIMOTEKAMH.

AynuropHast S =
o | xomraxTHAs pabora E E dopma TeKyILEero
=
= 5} Bu, KOHTPOJIA
Paznen/ Tema 3 (B axaz. yacax) E R A . P Kon
g 3 ©| caMoCTOATENBHOM | yCIIeBaeMOCTH U
JICIMTUTAHBI 5 B = 6 . | KoMIeTeHIuH
@) a6, | ioaxe g 5 paboThI MPOMEKYTOTHON
Jex. | 20 EaH : EL{E aTTecTalun
1. Pazpmen 1. TlpousBoacTBO
YyTyHa B JOMEHHBIX MeYax
Nzydenue
yueOHOI, Hay4HOM
U CIIPaBOYHOM
1.1 CeipbreBbie MaTepHabl nHTepaT Ll 1O
JIOMEHHOM TUIaBKM M HUX 2 2 paTyp VYcerHbll onpoc IK-1
HOArOTOBKA TeMe JMCIUTUTAHBI.
Pa6ora ¢
3JIEKTPOHHBIMH
HMOTMOTEKAMHU.
6ubnuorexa
Nzydenue
yueOHOI, Hay4YHOH
Y CIPAaBOYHOMN
1.2 Konc us JIUTEpaTypHI MO .
N TPyKH 5 2 2 paryp YcerTHBIH onpoc [K-1
JIOMEHHOM ne4n TEME TUCIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMH
MOTMOTEKAMHU.
6ubnuoreka
Mzy4yenne
yueOHOI, Hay4YHOMH
Y CIIPAaBOYHOU
N JIUTEPATYPHI 110 N
1.3 lomeHHBIH mpoliece 4 2 paryp YcTHBII orpoc [K-1
TEME TUCIUTUINHBL.
Pab6ora ¢
3JIEKTPOHHBIMH
OubIMoTEKaAMH.
HWroro no pasaeny 8 6
2. Pazgen 2. IlpousBoactBo
CTaJIU U I[BETHBIX METAJIJIOB
Mzydyenne
y4eOHOH, HayTHOH
Y CIIPAaBOYHOMN
2.1 O0mmue OCHOBBI JmTepaT L IO
CTaJIeIUIaBUIBHOIO 5 2 2 paryp Yernslii onpoc IK-1
HPOM3BOJICTBA TEME TUCIUTUINHBL.
’ Pabora ¢
JEKTPOHHBIMU




2.2 KonseprepHoe
MIPOU3BOJICTBO CTAJIH

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

YcrHblit onpoc

[K-1

2.3 MaprenoBckoe
MIPOU3BOJICTBO CTAJIH

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

3JIEKTPOHHBIMHU
6ubnrorexamu.

YceTHBIH onpoc

[K-1

2.4 BellulaBka CcTaad B
INEKTPUIESCKUX TIeUax

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

YceTHBIH onpoc

[K-1

2.5 KosmeBas o0paboTka
cTanu

Nzydenue
yueOHOI, Hay4YHOH
Y CIIPaBOYHOM
JIUTEPaTyphl MO
TeMe IUCLUIUINHBL.
Pa6ora ¢
3MEKTPOHHBIMU
O6ubIMoTeKaMHu.

VYerHblit onpoc

IK-1

2.6 Meramnyprus Menu,
HHKEIIS U aTFOMHUHHS

Nzydenue
yueOHOI, Hay4YHOH
Y CIIPAaBOYHOMN
JUTEPATypPHI MO

Pa6ora ¢
JIIEKTPOHHBIMU
OMOIMOTEKAMH.

TEMC TUCIUIIIIUHBI.

VYerHbli ompoc

IK-1

HUroro no pazneny

10

11

HUroro 3a cemectp

18

17

3a4€T

Hroro o pucruminge

18

17

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.

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

6 YueOHO-MeTOIHYECKOE 00ecTiedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCs
BreaynuropHas camocTrosATenbHas pa0oTa OOydyarolmMXCsl OCYLIECTBISETCS B BHJE
U3Yy4eHHUs yueOHOM TUTepaTypsl MO pasjienaM JTUCIHUIIINHEL.

Bomnpocsr 1 3aganus a1 1a00paTOPHBIX 3aHATHN U TTPOBEACHUS CAMOCTOSTEIIBHON PabOThI
1o Juciumuiiie «QOCHOBBI METALTYPru4ecKoro Nponu3BoACTBa» OMYOJIMKOBAHBI B CIIEIYIOIIEM
y4eOHO-METOMIECKOM 00ECIICYCHHH:

1. CenuanoB B.H., Ctonsapor A.M., Macanbsckuit C.C. MogenupoBanue o0pa3oBaHus
yCaJloYHOM PaKOBUHBI B CTaJbHBIX CIUTKaX / Meroanyeckue yKa3zaHUS IO BBIIIOJHEHUIO
nabopaTtopHoi paboThl Mo aucnuIiuHe “OCHOBBI METAJUTYPrHYECKOTO IMPOU3BOJCTBA” IS
ctyaeHToB HanpasieHuda 22.03.02. — Marunurtoropck: MI'TY, 2017. —7c.

2. CenuBanoB B.H., CronsipoB A.M. ®@usnueckoe MOJCIUPOBAHUE KPUCTALIU3ALUU
CTAJILHOTO clUTKa / MeToauveckue yKa3aHUs [UIs BBIMIOJIHEHHUS J1abopaTOpHOH paboThl MO
mucuuminHe “OCHOBBI METAJUTYprU4ecKoro MpOM3BOACTBA” IJii  CTYACHTOB  HaIpaBlICHUS
22.03.02. — Marautoropck: MI'TY», 2017. — 12c¢.

4. CemuanoB B.H., CromsipoB A.M. CTpoeHue CTaldbHBIX CIUTKOB / MeToaudeckue
yKazaHusg K  Ja0OpaTOpHBIM 3aHATUSAM MO JUCHUIUIMHE “OCHOBBI METAJLTypPTrUYecKOro
MPOU3BOJCTBA” A CTyAeHTOB HampasieHus 22.03.02. — Marnutoropck: MI'TY, 2014. —
8c.

OueHoYHBIE CPEICTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIIeBA€MOCTH, IIPOMeKYTOUHOI
aTTeCcTallMH 10 UTOraM OCBOCHHUS JUCIHHUILINHEL

IIpoMeXKYTOUHBIN 3a4ET. CprKTypa MMPpOU3BOJACTBA YCPHBIX MCTAJJIOB U 3ala4Un
MCTAJLUTYPIUYCCKOTO ITPOU3BOACTBA. HpI/IMeHeHI/Ie ’Keje3a M ero CruiaBoB. Pa3Butue
MeTaHHprquCKOﬁ IMPOMBIIIJICHHOCTH. Poaws merannos B COBPCMECHHOM IIPOMBIIIJICHHOM
IIPpOU3BOJCTBC. CBIpBeBBIe MaTCpHraJibl JIOMEHHOM IJIaBKH U X IMOAroToBKa. Poib YCPHBIX
MCTAJlJIOB B C(bepe YeJIOBEUYECKON AEATEIbHOCTH

Hepeueub meopemuuecKux 6onpocos K sauemy:

UYrto Takoe uyryH?

OO1mas cxeMa mpoU3BOICTBA YEPHBIX METAJUIOB.

OcHOBHOE pa3nuyue YyryHa u ctanu?

Yro Takoe cTajb?

. Kakue cranennaBuiibHbBIE arperaTbl MOTYT UCIIOJIH30BATHCS TSI BHITIJIABKU CTaNN?

aogrwnE



6. Ha3oBute mmxToBble MaTEpUalIbl, KOTOPBIE UCIIOIb3YIOTCS IIPU BBIIIABKE CTAIU B
KHCJIOPOJIHOM KOHBEpTEPE.

1. HazoBure muxToBble MaTepUabl, KOTOPbIE UCIIOJIB3YIOTCS IIPU ITPOU3BOJICTBE aTIOMUHUS,
MeJI1, HUKEJIS.

8. Kakwue arperaTsl HCIOJIB3YIOT IPU ITPOU3BO/ICTBE [IBETHBIX METAJIIIOB?

9. B 1ueM oCcHOBHBIE OTIMYHS METAILUTYPTUU YEPHBIX U IIBETHBIX METANIOB?

10. OOmiast cxema TPOM3BOJCTBA UEPHBIX METAUIOB. MeCTO MeTauTypruyeckoin
IIPOMBIIIJIEHHOCTH B 3KOHOMHUKE CTPaHbl U MUpPa B LIEIOM

11. [IepcniekTHBEI ¥ MOTEHLMAT PA3BUTHS PAa3BUTHUS YEpHOU MeTaurypruu PO

12. XUMUYECKUN COCTaB JKeNe3HbIX pyA. TpeOoBaHMs K KauyecTBY JKEJIE3HBIX pPyA H
HE00X0AMMOCTh TIOJrOTOBKU MX K JJOMEHHOH IJIaBKe

13. Tunel xene3HbIX pyA Mo pynooOpasyromeMy MuHepany. OCHOBHBIE MECTOPOXKICHUS
KEJIE3HBIX PY/I.

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

15. CriocoObl MOATOTOBKY PY/[ K JOMEHHOMH I1aBke. HazHaueHue u xapakTepucTrka cCrioco0oB
OKYCKOBaHMSI JK€JI€30pyIHBIX MaTepUaOB.

16. CyHIIHOCTh arjioMepaoHHOTO MpoIiecca.

17. [Ipsimoe 1 kocBeHHOE BoccTaHOBIIeHHE okcu10B. OcoberHoctu. [Tokazarenu. CpaBHeHHE
MPSIMOTO U KOCBEHHOTO BOCCTAHOBJICHUS.

18. Boccranosnenue kpeMHUsI, MapraHia, BaHausi 1 TUTaHA B IOMEHHOU MEYH.

19. OO6pazoBaHue 4yryHa B JIOMEHHOU reud. Bujpl 4yryHOB, BBITUIABISIEMBIX B JTJOMEHHBIX
neyax.

20. [IInakooOpa3oBanue B JOMEHHOM neun. [lepBuYHbIN, MPOMEKYTOUHBIN, KOHEUHBIN IITAK.
CocraB KoHe4HOTO IUTaKa. TpeOoBaHUSA K IIJIaKaM.

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, Brimyck n ybopka npoaykToB 11aBKu. JINTEHHBIN ABOD.

25. Bupl ctanu mo creneHu pacKUCIEHHOCTH

26.  Urto Ha3bpIBaeTCs paCKUCICHUEM CTannu?

27. Kakue marepuanbl Ha3bIBAIOTCS METALTAYECKOM IIMXTON?

28. Kakune marepuranbl Ha3bIBAIOTCSI HEMETAIUIMYECKON ITUXTOM?

29. N3 xakux OCHOBHBIX KOMIIOHEHTOB COCTOUT CTaJeIIaBUIbHBIN IIIaK?

30.  Yro Ha3bpIBaeTCs OCHOBHOCTBIO IIIJIaKa?

31. Kak Ha3zpiBaeTcs craib ¢ pa3jIMuHOM CTENEHBIO JErHpOBaHUs?

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

33. Hapucyiite cxemy npoduis KUCIOPOJIHOTO KOHBEPTEPA.

34. HazoBute mmxToBbIe MaTepUaibl, KOTOPHIE UCIIONb3YIOTCS MIPH BBIIIJIABKE CTAJIN B

KHCIIOPOJHOM KOHBEPTEPE.

Ilepeuens éonpocoeé onsa ycmnozo onpoca

Jlomennslii mpouecc. IIponeccsl B ropHe noMeHHOW nedn. Pacnpenenenue marepualoB Ha
KOJIOIIIHUKE JOMEHHOW meddu Ipu 3arpy3ke. lloBeneHue NpUMECHBIX JJIEMEHTOB Yyr'yHa:
BOCCTAHOBJICHHE MapraHiia, KpeMHus, ¢ochopa, BaHaaus U TUTaHa. UyryH U ero KadecTBoO.
OO6pa3oBanue uyryHa. Buasl 4yryHoB, BBIIIIaBIsIEMBIX B JOMEHHbIX Neuyax. [loBeneHue cepsl B
noMeHHON maBke. OCHOBHasg peakuus AecyabQypallMd B TOpHE NEYW U BHEJOMEHHas
necynbhyparus.

KucnoponHo-KOHBEPTEpHBIN  IpollecC C€  BEPXHEH  IPOTYBKOM. YerpoicTBo
KHUCJIOpOJHOTO KOHBeprepa. IlluxroBbie mMarepuanbl. TeXHOIOIHs IIaBKU. TEIUIOBOM PEXUM.
BrinuaBka ierupoBaHHbIX cTajeil. OTBOA M OUMCTKAa KOHBEPTEPHBIX ra30B, IKOJIOTHS IIpOLECcca.
KoHTponps n aBromMaTH3anus KUCIOPOJHO-KOHBEPTEPHOIrO mporecca. TeXHMKO-32KOHOMUYECKHE
noka3zatenu npouecca. [lepenen pocopucTbix YyryHOB B KOHBEPTEpAX C BEpXHEH MPOTyBKOM.
KoHBepTepHble mpoLeccsl ¢ TOHHOM NMPOAYBKOM KucIopoAoM. KoHBepTepHblE MpOIECCH €
KOMOMHUPOBAHHOM PO yBKO#. [IaBka cTaiau ¢ yBeJIHMUEeHHBIM pacXoIoM JIoMa. DHepro3aTpaTsl



u cOepexeHre MaTepruaioB MPU MPOU3BOJICTBE CTAJIH B KHUCIOPOJHO-KOHBEPTEPHOM IpOIIECCE.
KagecTBo cranu u ceprudukanus npoyKunu.

KoBmeBas o0paboTka cranm TexHOJOTMYECKHWE BapHAHTHI Iepesena I0 CrIocody
BHEMNEYHOW 00pabOTKH: BUABI KOBIIEBOH 00pabOTKM M HX CymHOCTb. OOpaboTka MeTaiia
KHUJIKAM  CHHTETHYeCKUM nuiakoMm. OOpaboTka MeTasia UHEPTHBIM ra3oM.
BakyymupoBanue >xuikoit cranu. BBegenue B )XKUIKUNA METAILT MMOPOITKOOOPA3HBIX MAaTEPUATIOB.
KomOuHMpOBaHHBIE METOBI KOBIIEBOH 00pabOTKM MeTaia ¢ ero HarpeBoM. ABTOMaTH3alUs
IIPOLIECCOB KOBIIEBOH 00pabOTKM cTanu. DHeprosarparbl M cOepekeHue MaTepuajoB MpU
KOBIIIEBOH 00pabOTKE CTANN PA3IMIHBIMU CIIOCOOAMH.



7 OneHo4Hble cpeacrea AJisl IPpOBEICHUS l'lpOMe)KyTO'lHOi;I aTTreCTanuu

a) Ilnanupyemole pe3ynvmamul 00yueHus U OUEHOUHbIE CPEOCMEa 01 NPOEEOCHUS NPOMENHCYNOYUHOI AMMECMAUUU:

CrpyKTypHBII
JJIEMEHT
KOMITIETEHINH

[Inanupyemble pe3ybTaThl 00YUCHUS

IIK-1: crtocoOHOCTBIO M TOTOBHOCTRIO OCYyHICCTBJIATH TEXHOJIOTHICCKUI npouecc B COOTBETCTBHUU C PETTIAMCHTOM U MCIIOJIb30BaTh TCXHUYCCKUC
CpeaAcTBa I UBMCPCHUA OCHOBHBIX IMApPaMETPOB TCXHOJOTMYCCKOI0 Mpo1ecca, CBOICTB CBhIPpb U IPOAYKINH

3HaTh OcHOBHBIE 3aKOHOMEPHOCTH (PU3HUECKUX, Ilepeuens meopemuyeckux 60npocoeé K zauemy:
(PMBHKO-XMMHUYECKHX M TEIUIOBBIX IPOIIECCOB; 1. Topenme yrmepoma y ¢GypM H COCTaB rasa Mo JUIMHE
0COOEHHOCTH KOHCTPYKIIMH arperaTtoB, CPeACTBa dbypMeHHoro ouara. Mi3mMeHeHne cocTaBa ra3a 1o BbICOTE MEUH.
KOHTPOJIS M YIIPABJICHUS METAJUTYPT HICCKHM 1. TIpoTHBOTOK MaTepuaJioB W Ta30B B JIOMCHHOW IICYH.
MIPOU3BOJICTBOM [TprunHBI ONTyCKaHUS MAaTEPHAIIOB B JIOMEHHOU TTeUn
2. IlpsmMoe U  KOCBEHHOE  BOCCTaHOBJIEHHE  OKCHJIOB.
Ocob6ennoctu. Ilokazarenu. CpaBHEHHE TPSIMOTO U KOCBEHHOTO
BOCCTaHOBJICHUSI.
3. BoccraHoBieHHe KpeMHHMs, MapraHiia, BaHaJus U TUTaHa B
JTOMEHHOM I1eYH.
4. OOpa3oBaHHE€ Yyr'yHa B JOMCHHOU IIE€YH.
5. IllnmakooOpa3oBaHuEe B JOMEHHOM ITEUH.
6. IlepBuuHBIM, TPOMEKYTOUHBIM, KOHEYHBIM muIak. CocTaB
KOHEYHOTO IIJIaKa.
7. U3 KaKHX OCHOBHBIX KOMIIOHEHTOB COCTOMUT]
CTaJIeTJIaBUIIbHBIN 1IJTaK
8. KoHcTpykuusi 1OMEHHOM Me4Yr ¥ aBTOMAaTU3alus JOMEHHOTO
mporecca
9. KoHcTpykius CTaNleIUIaBHIIbHBIX arperaToB U MPUHIHUIBI UX
paboThI.
YmeTh XapakTepru30BaTh TEXHOJIOTMUYECKHE MPOLIECCHI B Bonpocwl onsa ycmuozo onpoca:

MCTAJUTYpPIruu; BBI6I/IpaTB YHIpaBJIAOOIHUC BOSﬂeﬁCTBHH;
KOPPCKTUPOBATH TCXHOJIOTHUYCCKUC IMMApaMCTPhI

1. JlaTh XapakTepUCTHKY JyThEBOMY PEKUMY B JOMEHHOI 1euH;
2. BpiOpath peXuMbl IOJJaYH 1yThsl B KUCIOPOJIHOM KOHBEPTEPE
IIPU NepEETe MUXTHI PA3JIMYHOIO COCTABA;




CrpyKTypHBII

JJIEMEHT [Inanupyemble pe3ynbTaThl 00ydeHUS
KOMIETECHINH
3. CkoppektupoBarh 3uieKTpudeckuii pexxum padoter JICII B
3aBHCHMOCTH OT JIOJIH JKUAKOTO YyryHa B UCXOTHOW METaJTOIINXTE.
Brnanets Wudopmarmeii 0 COBpEMEHHBIX METAILTYPTHIECKUX Bonpocwl onsa ycmuozo onpoca:

TEXHOJIOTUSIX U CII0C00aX KOPPEKTUPOBKH
TEXHOJIOTMYECKHUX [TapaMeTPOB

IIponieccel B ropHE TOMEHHOM neun. Pacnipenenenne Marepuainos
Ha KOJIOUIHMKE JOMEHHOM meunm 1mpu 3arpy3ke. IloBenenue
MPUMECHBIX JJIEMEHTOB 4YyI'yHa: BOCCTaHOBJEHHE Maprasia,
kpemMHus, @Qocdopa, BaHaaMg W TUTaHA.. Buapl YyryHos,
BBITUIABIIIEMBIX B TOMEHHBIX meuyax. [loBeneHue cepsl B JOMEHHOM
miaBke. OcCHOBHasi peakuus Jecyiabdypalud B TOpPHE TNeUd H
BHEJIOMEHHas JIeCyab]ypartusi.

YcerpolictBo KUCJIOpOAHOTO  KoHBepTepa.  lluxtoBsie]
Martepuasibl. BblmuiaBka jerupoBaHHbIX cTajed. OTBOI M OYMUCTKA
KOHBEPTEPHBIX  ra3oB, OJKoyorus  mponecca. KoHTponbs u
ABTOMATHU3alUsl KUCIOPOJHO-KOHBepTepHOro mpoiecca. Ilepenen
dbochopucTbix YYryHOB B KOHBEpTEpax C BEpXHEH NPOAYBKOM.
KonBepTepHble MpoOLECChl € JOHHOM MPOAYBKON KHCIOPOJIOM.
KonBepTepHble  mpolecchl € KOMOWHHUPOBAHHOM MPOIYBKOM.
[11aBKka cTanu ¢ yBEIMUEHHBIM PAacX0J0M JIOMa.

KoBmieBass 00paboTka cramu TexHoIOTMYECKHUE BapHaHTHI
nepesesna no crnocody BHeneuHoi o0padotku. O0paboTka MeTasial
PKUAKUM CHHTETUYEeCKUM HutakoM. OO0paboTka MeTaaa HWHEPTHBIM
razoM. BakyymupoBaHue >XUIKOW cTanu. BBereHue B KHIKHIA
METaul ~ MOPOIIKOOOpa3HbIX  MarepuaioB. KoMOMHHpOBaHHBIE

METOIbI KOBILIEBOM O6pa6OTKI/I MCTaJuIa C €TI0 HAI'pCBOM.




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

[IpomexyTrouHas aTTecTanus 1o aucuuruinie «CoBpeMEeHHbIH HHXEHUPUHT METAUTypru4ecKoro
IIPOU3BOJICTBA» BKIIIOYAET TEOPETHUECKHUE BOIPOCHI, TO3BOJISIOIIHAE OLIEHUTh YPOBEHb YCBOCHUS
oOyJaromuMucs 3HaHUK. 3a4eT MPOBOAMUTCS B OpME OTBETOB HA BOIIPOCHI.

Iloxka3aTenu M KpUTEepPUH OLICHUBAHUS 3a4eTa:

— Ha OLIEHKY «3aYTeH0» — 00ydJaroluiics 1eMOHCTPUPYET BBICOKUN U CPEAHUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMITETEHIINI, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKOE 3HaHUE
yueOHoro Marepuaia. [lpaBuibHbIE OTBETHI JOIDKHBI COCTABIATEH Ooiee 50% OT mpeioKeHHBIX
BOIIPOCOB

— Ha OIICHKY «He 3aYTeH0» — 00yJarouuics 1eMOHCTpUpPYET 3HaHus He 6omee 50%
TEOPETUYECKOT0 MaTepHaa, J0IMyCKaeT CyIeCTBEHHbIE OIIMOKHU, HE MOXKET IIOKa3aTh
MHTEJJIEKTyaJIbHbI€ HaBbIKU.

8 YueOoHo-MeTOAMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHue TUCIIUIITTHHBI (MOTYJIs1)

a) OcHoBHas1 TMTEpPaTypA:

1.OCHOBBI METAJUTYPIHYECKOTO MPOn3BoAcTBa © yueOHuk / B. A. burees, K. H. Baosum,
B. M. Konokonpues, B. M. Canrannk. — Cankr-IlerepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Tekcrt : anexkTponuslii // JIaHb © 3I€KTPOHHO-OMOIHOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/90165 (mara oopamenus: 01.10.2020). — Pexxum goctyma:
JUISl aBTOPU3. MOJIb30BaTEIIEH.

0) lonoJiHMTEILHAS JIUTEpaTypa:

0) JlomomHUTEIBHAS TUTEPATYpA:

1. MWenes, C. A. Metauryprudaeckiue TEXHOJIOTHH. MeTamyprusi YEpHBIX METAJLIOB .
yuebnoe nmocobue / C. A. Usnes, M. I1. KirtoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcrt : snmekTponuslii // JIaHb © 3IEKTPOHHO-OMOIHOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/108106 (mara o6pamienus: 01.10.2020). — Pekum moctyma:
JUIS aBTOPU3. T0JIb30BaTEIIEH.

2. JleroBanbiieB, A. O. XuMuyecKasi TEXHOJIOTUS: METAJLTYyprus, KOPpo3us METAIJIOB U
CHOCOOBI 3alIUTHI OT HEE, CHIPHEBOE U SHEPTreTUYECKOe 00ecreyeHrne XUMUYECKUX IIPOU3BO/ICTB,
XHMHYeCKoe MaTepranoBeaeHue: yueoHoe mocooue / A. O. JleroBanbles, E. A. Pemernukosa
IOxHbIi GenepanbHbil yHUBEpCcHUTET. — PocToB-Ha-Jlony ; Taranpor : M3narensctBo KOxkHOTO
dbenepanbHoro ynusepcurera, 2019. - 102 c. - ISBN 978-5-9275-3174-5. - TekcT : 31eKTPOHHBIN.
- URL: https://znanium.com/catalog/product/1088139  (mara o6pamenus: 01.10.2020). —
Pexum nocrymna: mo noamnucke.

3. be3bopomos, HO. H. MapkupoBka crajeid W CIUtaBoB: YdeOHOe mocobue /
be3boponos FO.H., 'anuaxmeros P.H., Yankun U.A. - Kpacnosp.:COVY, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Tekcr : anekrponnsit. - URL: https://znanium.com/catalog/product/967378
(mata o6pamienus: 01.10.2020). — Pexxum qocTyma: 1mo moamucKe.

4. CrienpanbHble CTaNM M CIuiaBel: YueOHoe mocobue / Kosanesa A.A., Jlonaruna
E.C., Aauxuna B.M. - Kpacnosp.:CDY, 2016. - 232 c.: ISBN 978-5-7638-3470-3. - TekcrT :
anektponHbid. - URL: https://znanium.com/catalog/product/967770 (mata oOparieHus:
01.10.2020). — Pesxum 10CTYIA: MO MOMUCKE.

5. Mapuenko, H.B. Meramnypruueckoe coipbe : yued. mocobue / H.B. Mapuenko,
O.H. KostyH. - Kpacnosipck ; Cu0. penep. yu-1, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - Texct
. anektponnsid. - URL: https://znanium.com/catalog/product/1031871 (mara oOpaiieHwus:
01.10.2020). — Pexxum gocTyma: 1o moAnucKe.



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://znanium.com/catalog/product/1088139
https://znanium.com/catalog/product/967378
https://znanium.com/catalog/product/967770
https://znanium.com/catalog/product/1031871

[lepuoauueckast nevats (KypHaJbl):

1. HayuHo-TexHuueckuii 1 HaydHO-IIPOU3BOACTBEHHBIN *KypHai "M3Bectust Boicmmx
VYueOnbix 3aBenenuid. Yepnas Meramunyprus'. — URL: https://fermet.misis.ru/jour/index

2. HayuHo-TexHuueckuii M HpOU3BOJCTBEHHBIH XypHan «Mertamnypr». — URL:
http://www.metallurgizdat.com/index.php

3. HayuHo-TexHuueckui, IpPOU3BOJCTBEHHBbIH U Yy4€OHO-METOJAWYECKUHN >KypHal
«[IpousBoacto nmpokata». — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

4. Hayunsiit xypHan «Crans». — URL: http://www.imet.ru/STAL/

o. Hay4HO-TexHHMYeCKMI M NIPOM3BOACTBEHHBIM XypHan «UYEépHas Meramuryprus.
bronnerenb ~ HaydHO-TEXHUYECKOW M HSKOHOMMYecKod — uHpopmammm». —  URL:
https://chermetinfo.elpub.ru/jour

6. Hayunsrii JKypHa «Uépnsle METaJIbI». — URL:
https://www.rudmet.ru/catalog/journals/5/

7. Journal of Chemical technology and metallurgy (xypHan xuMudecKoi TeXHOIOTUN

u metamyprum). — URL: https://dl.uctm.edu/journal/web/home Hayunsiii xypHan «BecTHuK
MI'TY um. I''11. HocoBa». — URL.: http://vestnik.magtu.ru/

8. Crienmanu3upoBaHHBIN HAyYHO-TEXHUYECKHH KypHal «JIuTeitHoe npou3BOCTBO.
— URL: http://www.foundrymag.ru/
9. Hayuno-Texuuueckuit KypHa «JluTeitmuk Poccum». - URL:

http://www.ruscastings.ru/work/396/6988CnennansHble CTAIN U CILUIABEI

B) MeroauyecKkue yKasaHus:
1.CeunukoBa, H. 1O. TIpakTukym 1o ¢u3MKO-XUMHUYECKUM OCHOBAaM METaJTyprHUECKUX

mporieccoB : nmpakTukyM [t By3oB] / H. FO. CBeunukosa, C. B. OxuHa ; MarauToropckwii roc.
texuudyeckuid yH-T uM. I'. . HocoBa. - Maruutoropck : MI'TY um. I'. . Hocora, 2020. - 1
CD-ROM. - 3arm. c TUTYIL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4119.pdf&show=dcatalogues/1/1535
068/4119.pdf&view=true  (mata oOpamenus: 25.09.2020). - MakpooosekT. - Tekcr
ANMeKTPOHHBINA. - CBenenus noctynHel Takke Ha CD-ROM.1. Konecaukor 10.A., bynanor B.A.,
CromnsipoB A.M. Metainyprudeckue TEXHOJOTUU B BBICOKOTIPOU3BOJIUTEIHHOM KOHBEPTEPHOM
uexe: - Marauutoropck: M3a-sBo Marautoropck. roc. Texs. yH-ta um. I'.1. HocoBa

2.CmupnoB, A. H. OnmnpeneneHue akTUBHOCTH KOMIIOHEHTOB METAJTyPrUYECKUX
pacmiaBoB : Metoaudeckue ykazanus / A. H. Cmupuos, M. A. Illepcro6uros, C. B. IOxuna ;
MI'TVY. - Marautoropck : MI'TY, 2013. - 1 snektpon. ont. guck (CD-ROM). - 3ari. ¢ tutys.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123
422/1244 pdf&view=true  (mara oOpamenus: 25.09.2020). - MakpooOsekr. - Tekcr
DIIEKTPOHHEIN. - CBeeHus 1oCcTyIHEI Takke Ha CD-ROM.

r) [IporpamMuoe ob6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieyenune

HaumenoBanue .
1o Ne norosopa CpoK JIeHCTBYSI JIULICH3UU

MS Windows 7
Professional(mns  [/1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 o1 17.09.2007 GecepouHo
Professional
7Zip cBOOOTHO OeccpodHO
FAR Manager CBO0OOJTHO OeccpodHo



https://fermet.misis.ru/jour/index
http://www.metallurgizdat.com/index.php
http://www.nait.ru/journals/index.php?p_journal_id=7
http://www.imet.ru/STAL/
https://chermetinfo.elpub.ru/jour
https://www.rudmet.ru/catalog/journals/5/
https://dl.uctm.edu/journal/web/home
http://vestnik.magtu.ru/
http://www.foundrymag.ru/
http://www.ruscastings.ru/work/396/6988
https://magtu.informsystema.ru/uploader/fileUpload?name=4119.pdf&show=dcatalogues/1/1535068/4119.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4119.pdf&show=dcatalogues/1/1535068/4119.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123422/1244.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1244.pdf&show=dcatalogues/1/1123422/1244.pdf&view=true

HpO(l)eCCI/IOHaJILHLIe 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHBIe CIIPpaBOYHbIEC CUCTEMBI

HasBanue xypca

Ccrluika

DOnekTpoHHas 0a3a TMEPHOIUYECKUX W3JIaHUuN
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HannonaneHas
MH(POPMAIMOHHO-aHAIMUTHYECKAsl ~CHCTEMa
Poccuiickuii MHIEKC HAy4yHOTO LIUTHUPOBAHMS

DIITILY

_|URL.: https://elibrary.ru/project_risc.asp

ITouckoBas cuctema Akanemust Google (Google
Scholar)

URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - EnuHoe okHO
J0CTyTa K UH(QOPMAIIMOHHBIM pecypcaM

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

denepanbHOE TOCYIapCTBEHHOE OHOIKETHOE
YUpEKIACHUE «DenepanbHbIi UHCTUTYT
MIPOMBIIIITIEHHONW COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas TocymapctBeHHass OubamoTexa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DneKkTpoHHbIe pecypchl oubmuorexku MI'TY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb2/Default.as
p

VYHuBepcurerckas HMH(QOpPMAIMOHHAs CUCTEMaA
POCCHA

https://uisrussia.msu.ru

MexayHapoaHas HayKOMETPHYECKast
pedepaTuBHAs U TIOJIHOTEKCTOBAsi 0a3a TaHHBIX
Hay4HbIX u3aanuit «Web of science»

http://webofscience.com

MexnyHapoaHas pedepatuBHas u
MOJIHOTEKCTOBAsl CIHpaBoyHas 0a3a JaHHBIX

http://scopus.com

MemnyHapoz[Ha;I Oaza ITOJTHOTEKCTOBBIX
»KypHasoB Springer Journals

http://link.springer.com/

MemnyHaponHax KOJUJICKIHA HAay4YHbIX
IIPOTOKOJIOB IIO pPa3JIMYHbIM OTpACIIAM 3HAHUH

http://www.springerprotocols.com/

Mexnynapoanas 0aza Hay4HbIX MAaT€pUaJIOB B
obnmactu (QU3NYECKMX HAYK M HHKUHUPUHTA

http://materials.springer.com/

MesxqyHapoaHast 6a3a ClipaBOYHbBIX U3IaHHH 10
BceM oTpaciiaM 3Hanui SpringerReference

http://www.springer.com/references

Mexnynapoanas pedepaTuBHas 0aza JaHHBIX
M0 YHCTOM W TPHUKIAJHOM MaTeMaTuKe

http://zbmath.org/

MexnyHapoaHas pedepaTuBHas u
MOJIHOTEKCTOBAsl CHpaBOYHas 0a3a JaHHBIX
HayJHBIX H31aHui «Springer Nature»

https://www.nature.com/siteindex

ApxHB HayuyHbIX XypHajoB «HaruoHanbHbIN
3JIEKTPOHHO-UH(POPMALIMOHHBIM KOHIIOPLIYM»
(HITHOMKOH)

https://archive.neicon.ru/xmlui/
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MaTepI/IaJIBHO-TCXHI/I‘-IGCKOG obecrnieucHue JUCHUIINIMHBI BKJIFOYACT:

1. YuebHnas aynuTopus 15 IPOBECHUS 3aHIATHH JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHUYECKUMHU CPEICTBAMH OOYyUEHUS, CIYKalUIUMH JUIsi TpPEACTaBICHUS Y4eOHOMH
uHpopManuy OOJIBIION ayJUTOPUU: MYJIBTUMEAUHHBIMU CPEICTBA XPAHEHHUs, MEpeladyd H
npecTaBIeHUs yaeOHOU HH(DOPMAITHH;

- CHeMaIM3UPOBAHHON MEOEIbIO.

2.YyeOHas ayAUTOpHS AJIs IPYNIOBBIX U MHAWBUAYaAJIbHBIX KOHCYJIbTALUN, TEKYLLErO
KOHTPOJISl U IPOMEXYTOUYHOM aTTeCTallMi OCHAIICHA:

- KOMITBIOTEPHO# TexHuKoii ¢ maketom MS Office, ¢ monxirouenuem k cetu «HTEpHET»
Y C IOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA,

- CHeUaIM3UPOBAHHON MEOEbIO.

4. T[TomereHue JIyIst CAMOCTOSITEILHOM PaObOThI OCHAIIICHO:

- KOMITBIOTEPHO# TexHuKoii ¢ maketom MS Office, ¢ monkirouennem k cetu «HTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPELY YHUBEPCUTETA;

- CHeMaIM3UPOBAHHON MeOEbIO.

5. Ilomemienne ans XpaHeHUss U NPOPUIAKTHYECKOTO OOCIY)KHBaHMSI y4eOHOIO
000pyI0BaHUS OCHAIIICHO:

- CHIeMaIM3UpOBaHHON MeOebo: CTeITakaM U JJIsl XpaHEeHUs y4eOHOTro 000py10BaHUS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- mkadamu Ui XpaHeHHsI y4eOHO-MeTOINYECKOM TOKYMEHTAllUK U MaTepraoB.



