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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTalTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 r. Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTalmypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHIA

[Iporokon ot 20 . Ne

3aB. kadenpoit A.C.?apqemco

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl MeTaTyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOGHMSI TUCIUIUINHBI «BbITIaBKa cTanu B KOHBEpTEpax» SIBISAIOTCS:
pa3BUTHE y CTYJIEHTOB JIUYHOCTHBIX KAUECTB, a TaKkKe (OPMUPOBaHUE
o0uienpogeccuoHanbHON U MPOPECCUOHANTBHON KOMIIETEHIIUN B COOTBETCTBUH C
tpedboBanusimMu PI'OC BO no nanpasinenuto moaroroBku 22.03.02 Meramtyprus.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuummza YnpasieHue IpoueccaMy IMPOU3BOACTBA BBIIUIABKY CTAIU B
KHUCJIOPOAHBIX KOHBEPTEpaxX BXOAMUT B YACTh YUEOHOTIO IJIaHa (POPMUPYEMYIO YHaCTHUKAMU
00pa3oBaTeNbHbIX OTHOILIEHUI 00pa30BaTeIbHON IPOrpaMMBI.

Jis M3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUEHUS TUCIHUILIHNH/ IPAKTUK:

OCHOBBI METAJTYPTHYECKOTO IIPOU3BOICTBA

®dusuka

3HaHus (yMEHUs, BIIAICHUs ), OJyYEHHbIE IPU U3yYECHUH JAaHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YYEHHSI JUCLUIUIMH/IPAKTUK:

MozenupoBaHue IpOLEcCOB U OOBEKTOB B METAILITyPTUU

Pa3nuBKa 1 KpucTam3anus cTaiau

[TonroroBka K mpoueaype 3alMThl U 3allKUTa BBITYCKHON KBATU(PUKAMOHHON
paboThI

IToaroToBka K ciaye u caada rocyJapCTBEHHOTO K3aMeHa

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) ¥ IUIAHUPYeMble pe3yJibTaThl 00y4eHust

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYJs) «YIpaBlieHHE polieccaMu
MIPOM3BO/ICTBA BBIIUIABKH CTAJIU B KUCIOPOJHBIX KOHBEPTEPAX» 00yUarOUUIics JOMKEH
o0y1afiaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

I1K-1 Crioco6eH BBIMOJIHATH TEXHOJIOTHYECKHE ONEPAIIUH 10 MOJTYYSHHIO
METAJUTYPrHUECKON NPOAYKINH, €€ JajbHelel oopaboTke

IK-1.1 Ocy1ecTBISIET TEXHOJIOTMYECKHUE OIEPALIMH 110 NOJTyYEHHUIO
METAJUTYPrUueCcKOr NPOAYKIMH, €€ JajibHeimel oopaboTke




4. CTpykTypa, 00b€M U copepkaHue JUCHUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

qHCIIe:
— KOHTaKkTHast pabora — 58,05 akas. yacos:

— ayauTopHas — 57 akaj. 4acoB;

— BHeayauTopHas — 1,05 akaj. 4acos;

— camocTosTenbHas pabora — 13,95 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynutopHast % o
KOHTakTHas paboTa E z dopma TeKyIero
o,
Pasien/ Tema 5 (B akaj. yacax) ERSS Bun KOHTPOJISI Ko
S 5 © | camocTosATeNbHOM | ycreBaeMoCTH U
JIACIMTUTAHBI 3 g = . | xommerenn
O O & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. | €&
Tex. 2'g aTTeCTaluu
3aH. 3aH. | O &
1. Conepxanue Kypca
1.1 Beenenwue: cTpykrypa
MIPOHM3BOJICTBA YEPHBIX MsvacHue
METaJIOB U 3aJa4H -12:,61101?1
CTaJICIUIaBHIIBHOTO Hya Lo ;1
[IPOU3BOCTBA, IIPEIMET CHp};[]IBO‘IHOﬁ
HCIUTUIAHBI, Y4eOHO- N
AHctt - Y1 JUTEPATypPhI IO IMpoMexxyTOUHBII
METOJINYECKHE MaTEpHaJIbl. 1 2 0,5 TeMe saueT TIK-1.1
OCHOBHBIE 3Talbl pa3BUTUA
ITUCIHUIIINHEL.
CTaJICIUIaBHIIBHOTO Pabora ¢
MIPOHM3BOJICTBA. EKT
POHHBIMHU
Knaccudukarms u SUGIHOTCeKAMI
MapKHPOBKa
CTaJIH.
1.2 YcrpoiictBo
COBPEMEHHOT'0 KOHBEpTEpa:
reoMeTpHst pabouero Msvaenue
MIPOCTPaHCTBa, PyTEPOBKa, Z6H0ﬁ
KOpIIyC, ONOPHOE KOJIBIIO, 4 H};{ ol 1
MCXaHU3MBbI IIOBOPOTA. CHp}:];OqHOI‘/’I
CucTeMsl nofgaun .
JUTEPATypPhI IO ITpoMexxyTOUHBII
KUCIIOpOJia, 1 6 0,5 pTeN}[’é) P 3a£T IK-1.1
[JIaKO00pa3yIomKX, N —
PACKHCIISIONINX H Pabora ¢ ’
JeTH WX MaTepHajoB.
pyroit N P JJIEKTPOHHBIMHU
T'a300TBOASIINIA TPAKT. SUBIHOTEKAMI
PasnoBugHOCTH ccTeM
OXJIAXKIACHUA U OYHUCTKHU
ra3oB
N W3zyuenue
1.3 CgoiicTBa ZgHOﬁ
METaLTYPrHIeCKIX Hy;;q}loﬁ ;1
aCIUIaBOB: Yyr'yHa, CTAJH U N .
p yryna, . 1 8 0,05 CIPaBOYHOM YcTHBIN onpoc TK-1.1
nuiakoB. TeMmnepaTypHbIi
JHUTEPaTyphl O
PEXUM B METATYPIHIECKIX Tere
arperaTtax
p JACIUIUTAHEI.




Pabora ¢

JNIEKTPOHHBIMHU
OoubmroTekamMu
1.4 Knaccuyeckast
TEXHOJIOTHS BBITLIABKH
CTaJu B KOHBEpTEpax:
noHsTHE « TEXHOMOTH U
«Knaccuueckas
Wzyuenne
TEXHOJIOTHSD). N
yueOHOI,
TexHonorNYeCKUE o
Hay4HOH n
UHCTPYKIUH, UX Ha3HAUCHHE .
CTIPaBOYHOI
u cTpyktypa. [lepBas
JIUTEPATypPHI MO KonTponbHast
orepanus BHITUIABKU CTAJIU B 2,2 IIK-1.1
Teme pabora 1
KOHBEpTEpax - OCMOTp U
JIACIUTUTAHEL.
MIOJTOTOBKA arperara u ero
Pabora ¢
cucreM K pabore. 3aiauu,
JNIEKTPOHHBIMHU
00513aHHOCTY TIepCcOoHaJIa,
OoubIMoTeKaMH
BUJIBI paboT 1O
BOCCTaHOBJICHUIO pabouero
ciost GyTepoBKH,
MIPOIOIDKUTENFHOCTD
orepanuu
1.5 3arpy3ka soma:
Ha3HAYCHHE U TPeOOBAHUS K
MPOBEJICHUIO OTICPAIUH.
XapaKTepuCcTHKa JIOMa: Nzyuenue
XUMHYECKUH COCTaB, y4eOHOI,
COIIYTCTBYIOILIUE Hay4YHOU U
MaTepHalibl, FabapuTHI. CTIPaBOYHO
Ionaya toMa K KOHBEpPTEPY, 38 JUTEPATypPHI 1O KonTponbHas MK-1.1
CIoco0bI 3arpy3KH, ' TeMe pabora 1 '
MpOAOJKUTECIIBHOCTD JUCHUIIIIMHBI.
onepauui. [logaya nepsoit Pabora ¢
MOPIIMH UTAKOOOPa3yIOLIHX JIIEKTPOHHBIMH
MaTEepUaloB: BUJ U Ooubimorexkamu
KOJIMYECTBO MaTepHaa,
cHCTEeMa 3arpy3KH,
MIPOIOIDKUTENEHOCTh
1.6 3anuBKa yyryHa: 3ajada
1 CIIOCOOBI POBEACHHUS,
MIPOIOIDKUTENEHOCTh
poxt . Nsyuenue
onepanuy. XuMU4IEeCKUN .
y4eOHO1,
COCTaB U TeMIlepaTypa N
2 HAay4YHOH U
YyryHa, MUKCEPHBIH LIJIaK. N
CTIPaBOYHO#
CpencTBa TpaHCIIOPTUPOBKU
JIATEPATYPHI 110 o
4yyryHa. MukcepHoe 1 oo YcrHbll onpoc MK-1.1
OTJENECHHE, MHUKCEPBI,
JUCLIMIJIMHBI.
KOBILK MHUKCEPHOTO THIIA,
Pabora ¢
MAaIIMHbI A1 CKAaYUBaHUA
JNIEKTPOHHBIMHU
nutaka. O0paboTka yyryHa
o OubmmoTekaMu
nepen 3anuBkoid. CocTosiHue
KOHBEPTEPHOI BaHHBI MOCIIE
3aJIMBKU YyT'yHA
1.7 IlponyBka Kak OCHOBHAs Uzyuenne
TEXHOJIOTHYECKast ONeparusl. yueOHO11, Saua
«3axKuraHue» MIaBKH, HAY4YHOH U .
. 71a00paTOPHOI IK-1.1
MoJI0KeHHue HypMBI U CTPaBOYHO# AGOTLI
PEXKUM MOJAYH PUCATOK BO JIUTEPATypPBI MO p
BpeMsI IPOTYBKH. TemMe




Kommneke ¢puzuko-
XHUMUYECKUX U TEIUIOBBIX

MPOILIECCOB: AYThEBOU JIACTHTLTHHBL.
p B Ay ’, Pabora ¢
IITaKOBBIH M TEIIOBOM
eHKHMBI TTDOYBKH 3JIEKTPOHHBIMU
p POILYBKH. oubnmorexamu
IIponomxurensHOCTH
orepanuu
1.8 «IloBanka» KoHBEpTEpA.
Crioco6s1 0T60pa po6
MeTaJla U IJ1aKa, 3amMep Nzyuenue
temneparypsl. M3III1L. yueOHOI,
Bpems oxxunanus ananusa. Hay4YHOH 1
Brr-myck metanna, pois CIIPaBOYHOMN Samura
CTaJIEBBIITYCKHOTO JHUTEPATyphI IO .
Y 2 2 0,8 patyp nabopaTopHOi MK-1.1
otBepcTus. OTceuka nuiaka. Teme aGOTLI
Packucnenne u JCIUTUIAHEIL. p
neruposanue cranu. Posb Pabora ¢
CTpyH MeTaiia. Bpems 3JIEKTPOHHBIMU
Bhlycka. ClluB IIIaKa, O6ubnuorexamu
MIPOIOIDKUTENEHOCTh
oneparuu. L{ukn miaBku
1.9 U3menenue cocrasa
MeTalla 110 X0y IPOAYBKH:
Hayajo MpoayBKU — COCTaB Nzyuenue
4yyryHa, JIOMa, CpEIHU y4eOHOH,
COCTaB METAJUIOMIUXTEI. Hay4HOH 1
OCHOBHEBIE peakIuu CIIPaBOYHOMN
OKHCITUTEIEHOTO JUTEPATypPhI IO KonTponbHas
2 6 0,6 MK-1.1
papUHUPOBAHUS. TeMe pabota 2
OcraTouHble COAEPKAHUS JTUCLIUTUINHBI.
XMMHYECKUX HJIEMEHTOB. Pa6ora ¢
Ponb konmuuecTBa I1aKa. 3JIEKTPOHHBIMU
Koaddumenrs Ooubinorexkamu
pacnpeneneHus U CTereHb
OKHCIICHHS 2IEMEHTOB
Nzyuenue
eOHOM
1.10 U3menenue coctaBa i L
HaYYHOH M
IIJIaKa 110 X0y IPOAYBKH: CIDABOIHO
Si02, MnO, FeO (Feobuu, nmé) aTypBl 110 KounrpomnbHast
TFe0), CaO, MgO. Pos 2 2 18 paryp p MK-1.1
TeMe pabota 2
OKCHJIOB Kene3a. SIBineHus
JTUCLIUTUTAHBI.
«BBIOPOCOBY» U
Pabora ¢
«CBOPAaYMBAHMSD) IITAKA
3JIEKTPOHHBIMU
6ubnmorexamu
N3ydenne
y4eOHOH,
o Hay4YHOU U
1.11 MarepuanpHblii 1 4 N
. CIPaBOYHOMN
TEILIOBOiH GatanCh! JUTEPATYPHI 110 KonrtposbHas
KOHBEPTEPHOH IJIaBKH. 2 5 1 paryp p IK-1.1
TeMe pabora 2
XapakTepHucTHUKa OCHOBHBIX
N JACIUTUTAHEL.
cTateil OanaHcoB
Pa6ora ¢
3JIEKTPOHHBIMU
oubnmorexamu
HWroro no pazaeny 19 19 19 13,95
Hroro 3a cemectp 19 19 19 12,25 3a4ET
Hroro no aucumruinHe 19 19 19 13,95 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C nenplo peanus3anuy KOMIIETEHTHOCTHOTO MOX0/1a, a TaKke (POPMUPOBAHUS U
pa3BUTH IPO(HECCHOHATFHBIX HABBIKOB 00YUAIOIINUXCS PEaTU3yI0TCs CIICAYIOIINE CPECTBa,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4eHHE TEOPETUYECKOr0 MaTepraia JUCUUIUIMHBI HA JIEKIUSAX C UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHUH;

- CAMOCTOSITEJIbHOE N3YUEHHE TEOPETUYECKOr0 MaTepHaa JUCIUTUIMHEL C
MCTOJIb30BAHUEM METOJMUECKUX Pa3padOTOK, CHIEUANIbHON yueOHOM 1 HAyIHOM
JTUTEPaTypHI;

- (hopmupoBanue u pazBuTHe MPOPECCHOHATHHBIX HABBIKOB 00YUJAOIIUXCSI HA
1a0b0paTOPHBIX 3aHATHSIX.

B uznoxeHuu JeKIMOHHOTO MaTepualia 1 MpH MPOBEACHUN 00YJaroIMXcs Ha
71a00paTOPHBIX 3aHATHH MPEIOIAracTCsl IePexo/1 OT PEMPOAYKTUBHBIX METOJI0B O0yUEHHSI K
YaCTUYHO IMOMCKOBBIM U MCCIIEIOBATEIbCKIM METOAM, Pa3BHBAIOIIUM JIOTHUECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apTyMEHTUPOBATh U OTCTauBaTh COOCTBEHHOE
noHuManue Bonpoca. C 3Toil 1eJbI0 BO3MOXKHO HCIIOIb30BAaHHE METO/I0B IBPUCTUYECKUX
BOITPOCOB U OP3MHCTOPMHUHTA (MO3TOBOM aTakKH).

CamocTtosTenbHas paboTa CTYASHTOB JOKHA OBITh HAIIPaBlIeHA HA 3aKpETICHUE
TEOPETUUYECKOr0 MaTepuana, U3JI0KEHHOT0 IIPernoaaBareieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSATEIbHOE U3YUEHHUE, HA MTOATOTOBKY K JIA0OPATOPHBIM 3aHSITHSIM,
MOATOTOBKY K UTOTOBOM aTTECTaIUU.

B xope 3ansaTuHil npeanonaaraeTcs UCIOIb30BaHNE KOMILJIEKCa MHHOBAIIMOHHBIX
METOJIOB aKTUBHOTO O0YYEHHS CTY/ICHTOB, BKJIIOYAIOIIETO B ce0sl:

- CO37]aHKe MPOOJIEMHBIX CUTYalUN C TIOKA3aTEIbHBIM PEIICHUEM TPOOIIEeMbI
IIpero/iaBaTesneM;

- CAaMOCTOSTEJIbHYIO TOMCKOBYIO IESTEIbHOCTh B PEIICHUH Y4eOHBIX MpoOIieM,
HaMpaBIIIEMYIO TIPEToIaBaTeNeM;

- CAaMOCTOSITEJIbHOE peleHHe MPoOJIeM CTYAeHTaMu MO KOHTPOJIEM MPeroaaBaTes.

Peanu3zanust ”HHOBAllMOHHBIX METO/I0B 00Y4YEHUS BO3MOXKHA C UCIIOJIb30BaHUEM
CIIEAYIOIINX PHUEMOB:

- HHCTPYKTaX CTYJEHTOB I10 COCTABJICHUIO Ta0JIUI], CXeM, TpapHKOB C MPOBEJCHUEM
MOCTIeIYIOIIEro UX aHajIn3a;

- IPUMEHEHHE PEKOMEH/IAIMH M0 COCTABJICHUIO TE3UCOB U KOHCIIEKTOB MO MPOYHTaH-
HOMY MaTepuany;

- pacKpbITHE Mpemno/iaBaTe’eM MPUUHUH U XapaKkTepa Hey1ad, BCTPEUaoIuXcsl IPU
peleHnu npooiem;

- IGMOHCTpAaLUs ATbTEPHATUBHBIX MOJIX0I0B K PEIICHUIO0 KOHKPETHOM MPOOJIeMBI;

- aHAJIM3 TIOTYYEHHBIX PE3yNIbTaTOB U OTHICKAHUE IPAHUI] UX TPUMEHUMOCTH;

- UCTIOJIb30BAHNUE 3a/IaHUM I CAMOCTOSATENILHONW PaOOThI ¢ M30BITOYHBIMU JAHHBIMU.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXcst

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHOYHbIE CPEACTBA ISl IPOBEACHUS MPOMEKYTOYHON aTTeCTAluN
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHne TUCIIUIITHHbI

a) OcHoBHas JIUTEpaTypa:

1. OCHOBBI METAJTYPrUYECKOT0 MPOU3BOICTBA : yueOHuk / B.A. burees, K.H.
Bno-sun, B.M. Konokounbue, B.M. Canranuk. — Cankr-IlerepOypr : Jlans, 2017. — 616



c. — ISBN 978-5-8114-2486-3. — TekcT : 31eKTpOHHBIH // DIEKTPOHHO-ONOIHOTEUHAs
cucrema «Jlaupy : [caiiT]. — URL: https://e.lanbook.com/book/90165. — Pexwum goctymna:
JUIsl aBTOPHU3. M10JIb30BATEIEH.

0) /lomoJiHUTe/IbHASA JIUTEpaTypa:

1. Bnes, C.A. MeTtamnyprudeckue TeXHOJIOTHU. MeTamuryprust 4€pHbIX
MeTasuioB : yueobnoe nmocodbue / C.A. Mrnes, M.II. KimroeB. — Mocksa : MUCHUC, 2017. —

45 ¢. — ISBN 978-5-906846-57-0. — TekcT : 3neKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
cucrema «JIauw» : [caiit]. — URL: https://e.lanbook.com/book/108106 (mara oOpaiueHus:
19.11.2019). — Pexxum qocTyma: Ajs aBTOPHU3. MOIb30BaTEIICH.

2. Jly3run, B. I1. Teopust 1 TEXHOIOTHUS METAJUTYPryuy CTAJIN: JHEPreTUKa,
TEXHOJIOTHUS M SKOJIOTHS CTAJICIUIaBUIIBHBIX MPOIieccoB : yuebHnoe mocodue / B. I1. Jlysrum,

K. JI. Kocsipes, O. A. Komonosa. — Mocksa : MUCHC, 2010. — 67 ¢c. — ISBN 978-5-
87623-319-6. — Tekcrt : 31eKTpoHHbIH // JIaHb : AJIEKTPOHHO-OMOIMOTEYHASI CHCTEMA. —
URL: https://e.lanbook.com/book/2061

3. Pacuer mapaMeTpOB IJIaBKU CTAJIH B COBPEMEHHOM JyroBOii rmeun : yueOHoe
nocobue / B. A. burees, M. B. [Toranosa, A. B. Ilanrenees u np. ; MI'TY. - MarHUTOTOpCK :
MI'TV, 2015. - 1 anektpos. onrt. auck (CD-ROM). - 3ara. ¢ Turyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/112
4790/1555.pdf&view=true (mata oOpamienus:04.10.2019). - MakpooObekt. - Tekcr
ANIEKTPOHHBIN. - CBenenus poctynusl Takke Ha CD-ROM.

4. . Konecnukos, }O. A. Pacuer nnaBku cTanu B KMCJIOPOJAHOM KOHBEPTEPE C BEpXHEH
nojaueit nytes : yaeonoe nmocodbue / 10. A. Konecuukos, A. M. Ctonsipos ; MI'TYV. -
Maruurtoropck : MI'TVY, 2018. - 49 c. : mi., cxemsl, Tabdm., rpad., acku3bl, 4ept. - ISBN 978-
5-9967-1165-9.

URL :https://magtu.informsystema.ru/uploader/fileUpload?name=3632.pdf&show=dcatalogues/
1/1524778/3632.pdf&view=true  (marta oOparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : ANeKTPOHHBIN. - FIMeeTcs meyaTHbIN aHaJIor.
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1. HayuyHO-TeXHMYECKHI N HayYHO-ITPOU3BOICTBEHHBIN KypHal "M3BecTus Breicmmnx
VYueOnsix 3aBenenuii. Yepnas Meramnyprus". — URL: https://fermet.misis.ru/jour/index

2. Hay4HO-TeXHMYECKHI U MPOU3BOJCTBEHHBIN *KypHan «Metamutypr». — URL:
http://www.metallurgizdat.com/index.php

3. Hay4HO-TeXHUYECKU, MPOU3BOJCTBEHHBINH U Y4eOHO-METOANYECKHI KypHaI
«[TpousBozactro mpokaray. — URL: http://www.nait.ru/journals/index.php?p_journal_id=7

4. Hayunsrit )xypaan «Cranb». — URL: http://www.imet.ru/STAL/

5. Hay4yHO-TeXHUYECKUI U TPOU3BOACTBEHHBIN KypHaI «YEpHas MeTauIyprusi.
BroniereHh HayyHO-TEXHUUECKON 1 SKOHOMUYecKoi nHpopmarmm». — URL:
https://chermetinfo.elpub.ru/jour

6. Hayunslii xxypHan «4épusie metamisi». — URL:
https://www.rudmet.ru/catalog/journals/5/

7. Journal of Chemical technology and metallurgy (»xypHay1 XuMHYECKON TEXHOJIOTUN
u metayutyprun). — URL: https://dl.uctm.edu/journal/web/home

8. Hayunsrit xypuan «Bectauk MI'TY um. .M. HocoBa». — URL:
http://vestnik.magtu.ru/

9. Cnenmanu3npoBaHHbIM HAYYHO-TEXHUYECKHUH )KypHaI «JIuTeliHOe TpOU3BOACTBO. —
URL: http://www.foundrymag.ru/

10. Hayuno-Texandeckui sxypHan «Jlureimuk Poccuny». — URL:
http://www.ruscastings.ru/work/396/6988

11. ExxemecsiuHbIN HAyYHO-TEXHUYECKUN U TPOU3BOICTBEHHBIN KypHAI
«MeTamtoBeieHUe U TepMUYecKas 00padboTka metauioy. — URL: http://mitom.folium.ru/

12. ExxeMecsiuHbIN PElEH3UPYEMbIil TPOU3BOICTBEHHBIN, HAYYHO-TEXHUYECKUN U
y4ueOHO-MeToanueckuit xxypHan "TexHomorus metayoB'". — URL:
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14. Hayuyno-TexHnueckuil xxypHai «MoJenupoBaHue U pa3BUTHE IPOLIECCOB
00paboTku MetasutoB aaBieHuem». — URL: https://omd-club.com/

15. Kypnan «Teopust u TEXHOJIOTHS METAILTypruuecKoro npoussozacreay. — URL:
http://ttmp.magtu.ru/ru/

B) MeToauuyecKue yKa3aHus:

Konecuukos 10.A., bynanos b.A., CronspoB A.M. MeTajnypruueckue TEXHOIOTMH
B BBICOKOIIPOM3BOJUTEILHOM KOHBEPTEPHOM Liexe: - Marnuroropck: W3-80 MarHuToropck.
roc. TexH. yH-ta um. I'.11. Hocosa

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:

IIporpamMHoe odecnevyenue

HaunmenoBanue .
1o Ne noroBopa Cpok JeiicTBUS JIMIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpodHo
Professional
7Zip cB00OOIHO pactpoctpansemoe [10 0eccpouHo
FAR Manager cB0oOoaHO pactpocTpansemoe [10 6eccpouHO
IIpodeccuonanbubie 6a3bl JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
Ha3panue kypca Cchlika
denepanbHOE rocy1apcTBEHHOE O KETHOE
yupexaenue «DenepanbHblil HHCTUTYT URL: http://www1.fips.ru/
IPOMBIIIIICHHON COOCTBEHHOCTH»
Hanmonansnas nHGOpMamoHHO-aHATTUTHYECKAsT URL:
cucreMa — PoccHiiCKknii MHAEKC HAyYHOTO HUTUPOBAHUS i

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

(PUHL)

OnekTpoHHas 6a3a nepuoaMUYecKux u3nanuii East View

Information Services, OO0 «MIBHUC» https://dlib.eastview.com/

9 MaTtepuajbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!
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1. YuebHas ayauropusi Al IPOBEICHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CYKALIUMHU ISl IPEACTaBICHUs y4eOHOU
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPEJCTBA XpPAaHEHHUs, IIEpelaun U
npeacTaBiIeHUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayqUTOpus JJIs IPOBEICHUS MTPAKTUYECKUX 3aHATUN OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY KalIMMHU JJIs1 TIPEICTaBICHUS y4eOHON
nHpopManuu O60JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIMH CPEJCTBA XpPAaHEHHUs, IIEpelaun U
npeacTaBIeHUs yueOHOM nHpopmManuu;

- CIIEMAIU3UPOBAHHON MEOEIIBIO.

3. YueOHast ayaAuTopust JUIsl TPYNIIOBBIX U UHAWBUIYAIBHBIX KOHCYIbTALUH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTallii OCHAIICHA!

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakioYeHneM K ceTu
«VIHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTENbHYIO CPELy
YHHUBEPCHUTETA;

- CIIEUMAIU3UPOBAHHON MEOEIbIO.

4. IlomemieHue Jy1si CaMOCTOATENIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTEpHOM TexHHuKo# ¢ maketoM MS Office, ¢ moakimoYeHneM K ceTn
«VIHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00Pa30BaTENbHYIO CPEy
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. Ilomemenue it XpaHeHUsT ¥ MPO(QUIAKTHYECKOTO O0CITY)KUBAHHSI Y4eOHOTO
000py/IOBaHUs OCHAIICHO:

- CHIeMATM3HUPOBAHHON MEOEIBIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
o0opymoBaHUs;

-MHCTPYMEHTaMH JIJIsl pEMOHTa yueOHOro 000pyJ0BaHMUS;

- mKadamMu 1J1s XpaHeHUs] y4eOHO-MEeTOANIECKON TOKyMEHTAIINY U MaTepUaIOB.



NPUJIOXKEHME 1
YuebHO-MeTOIYeCKOe oOeclieueHre CaMOCTOATETbHONU Pab0Thl 00YJIAIOIINXCSA

AynuTopHasi caMOCTOATeJIbHAsT paboTa oOydarommxcs OCYIIECTBIISIETCA Ha
MPAKTUYECKUX 3aHATHAX B BUJI€ BBINOJHEHUS YIPAKHEHUH U pelleHus 3a/ad, B
KOTOPBIX COYETAIOTCS JJIEMEHThl TEOPUHM U TMPAKTUKU CTAJNCIJIaBUIIbHBIX IPOILIECCOB, IIO
33/JaHUI0 U 110/, KOHTPOJIEM IIpernojaBaTesis.

BueayauTopHas camoctosTesbHas paboTa oOyuaronmxcs OCYIeCTBIISAETCS B BUJE
HU3ydeHUs yueOHOM! JTUTepaTyphl IO pasziesiaM AUCIIUILTUHEI.

Bomnpocs! u 3aanus 11 MPaKTUYECKUX 3aHATHH 1 IPOBEICHUS CAMOCTOATEIBHOM padOoThI
no aucuuiUiiHe «BplIIaBKa cTadu B KOHBepTepax» ONyOJIMKOBaHBl B CIEAYIOLIEM
yueOHO-MeTonudeckom obecnieuenun: KonecnukoB HO.A., bymanoB B.A., CromsipoB A.M.
Mertannypruyeckue TEXHOJOTUHM B BBICOKOMPOU3BOAUTEILHOM KOHBEPTEPHOM Iiexe: YydeO.
nocobue nox pexn. B.A. bureesa.- Maruuroropck: M31-80 MarHuToropck. roc. TeXH. yH-Ta UM.
I''1. Hocosa, 2018. — 379 c.

O11eHOYHBIE CpeJICTBA IS TEKYIIETO KOHTPOJISA yCIIeBa€MOCTH, ITPOMEKYTOUHOMN
aTrTecTalyu 10 UTOraM OCBOEHUA JUCHUILINHBL:

IIpumepHBIe BOPOCHI 111 IPOMEKYTOYHOI0 3a4eTa

1. CTpykTypa Mpou3BOICTBA YEPHBIX METAILIOB U 337a4H CTAJICIUIABUIHLHOTO
MIPOU3BOJICTBA.

2. Y CTpolcTBO COBPEMEHHOIO KOHBEPTEPA.

3. [Topsinok BBOAA HEMETAINIMYECKUX MAaTEPUAIOB B KOHBEPTED.

4. KouBeprepHBIii ra3:  cocraB, TeMIIEpaTypa, 3albLICHHOCTb, OpPraHU3aLus
€ro O0TBOJA U OYUCTKH.

S, XapakTep OKHACIEHUS KPEMHHMS M MapraHila B KMCIIOPOJHOM KOHBEpTEPE.

6. [II1akoBBI PEXUM KIACCUYECKOM TEXHOJIOTMM KHUCIOPOAHO- KOHBEPTEPHOU
IIJIaBKH.

7. [ToBenenue pochopa Bo Bpemst IPOAYBKU B KUCIOPOJIHOM KOHBEpTEPE.

8. JlyTbeBOI pEXKHUM KIACCHUYECKOM TEXHOJOTUHA KHUCIOPOJHO- KOHBEPTEPHOM
IIJIaBKH.

9. Bo3moxHocTH  mpoBeaeHHsT  Aecyidbpypalnuud  MeTayla B KHUCJIOPOJHOM
KOHBEpTEpe.

10. W3MmeHeHune cpeqHeil TeMiiepaTypbl MeTaula o XoAy npoayBku. Oxiaxkaaromiee
BO3JIEHCTBUE NPUCAIOK.

11. CrpyKTypa KOHBEpTEPHOU BaHHBI B [IEPUOJT MAKCUMAJIBHBIX CKOPOCTEN OKUCIEHUS
yriepoja.

IIpuMepHBbIe BONPOCHI 11l NOATOTOBKH K YCTHOMY OIIPOCY

1. CBoiiCTBa METAIUTYPTUYECKHUX PACIUIABOB: YYI'yHa, CTAJIU U IIIJIAKOB.

2. TemnepaTypHBbIi peKUM B KUCIIOPJHOM KOHBEPTEPE.

3. Ortan 3anuBky yyryHa B KK.

4. ITponyBka kak OCHOBHas TexHojornueckas onepanus B KK.

5. «IToBanka» KOHBEpTEpA.

6. OcHOBHBIE MapaMeTpbl KHUCIOPOJHOTO JyThd: 4YHCTOTA, JIaBJICHUE,
MHTEHCUBHOCTh  MPOJYBKH, CKOPOCTh UCTEUEHHUSI, IJIOTHOCTb.

1. OCOOEHHOCTH MPUMEHEHHSI IUIUHIPUYECKIX U KOHUYECKUX COMEIN IS MOAaYH
NyThsl B KOHBEPTED.

8. CrpyKTypa peaklnOHHON 30HBI IPH MIPOYBKE METAILIA CBEPXY.

9. KomOuHupoBaHHas IpoiyBKa KOHBEPTEPHOH BaHHBI: HA3HAYEHUE U PEAreHTHI.

10. CrpyKTypa peakinOHHOM! 30HBI IIPH MIPOTYBKE METa/lla CHU3Y.

11. OO6mas xapaktepucTuka coria JlaBajist 1 MPUHIAI €0 paOboTHI.

12. CtpyKTypa KOHBEPTEPHOI BaHHBI IIOCIIE 3AIMBKH JKUJKOT0 YyT'yHa.



IIpumepHbIe 3aJaHUA IS BHINOJHEHNSI KOHTPOJbHOH padoThl

KonTponbHas padora No 1.

- Kitaccuueckasi TeXHOJIOTHS BBITJIABKH CTAJIM B KOHBEPTEPAX.

- TpeOoBaHus y MIMXTOBBIM MaTepraiaM KOHBEPTEPHOH IUIaBKH.

3azmada 1. OmnpezesnuTh pacxof, TEXHUYECKU YHCTOTO KHCJIOPOZA HAa IIPOAYBKY
METAJUIOIIUXTBI, COCTOAIEN M3 100 T JiIoMa U 300 T KUAKOTO YYTyHA, MMEIOIIEro
XUMUYECKHH COCTaB OJIM3KUU K CPEIHHM 3HAaUueHHUAM cocTaBa uyryHOB ITAO « MMK»,
IIPY BHIIJIABKE B KOHBEPTEPE aBTOKY30BHOU crasu Tuia 0810.

3agaya 2. Ckonbko u3BectH, coxaepxameid 90 % CaO, moxuo nonyunth u3z 500 T
U3BECTHSKA, €CIT B HeM conepxkutcs 95 % CaCO; ?

KonTpoibHas padora Ne 2.

- OCHOBHBIE PEAKIIMH OKHCIUTEILHOTO padMHUPOBAHUS.

- MarepuanbHbIi U TETUIOBOM OalaHChl KOHBEPTEPHOMU IJIaBKH.

- XapakTepuCTHUKAa OCHOBHBIX CTaTel OaJIaHCOB.

- CocTaB 4yryHa, JjomMa, CpeJHUN COCTaB METAJIOIIMXTHI.

3amaya 1. Onpenemurs CcOCTaB  HAMEPTBO  OO0OMOKEHHOro jgosiomura CaTKHHCKOTO
MecTopokIeHus, coaepikamiero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % A1,0,; 0,43 %
Fe;O3; 0,01 % Mn304; 46,72 % 1.1LIL (HIOTEPH MPU MPOKATUBAHHH).

3amaua 2. Ckonbko uzBecty, coaepxarieit 85 % CaO, moxuo momyunts n3 1000 T n3BecTHsIKA
ATranoBckoro MectopokaeHus ? M3BecTHSIK ATraroBCKOro MeCTOposkaeHus coaepxut 52,77 % Ca0; 3,2
% MgO; 0,8 % SiOy; 0,1 % S 1 43,13 % .11 (oTepy MpHU MPOKATMBAHKK).

JlaboparopHas pabora

N3yuenne kilaccuueckoi TEXHOJIOTMM KOHBEpPTEpHOU IaBku Ha OBM Tpenaxkepe
(mporpamma SIKE).

PabGora BeImoOnHsAETCS B pekume mporpammbl «OOydeHHe», 3alUIIacTCs B PEXUME
«TectupoBanue».




MNPUJIOKEHHUE 2
OneHo4HBIE CpeICTBA A5 NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTaluu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBaA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CTpyKTypHBIT
JJIEMEHT [TnarupyeMble pe3yIbTaThl O0yYCHUS OLeHOYHbIE CpeacTBa
KOMIETCHIINH

[1K-1 Cnoco6eH BBIMOIHATE TEXHOJIOTHYECKHUE Ooricpalviu 110 MOJYUYCHHUIO MeTaHHprHHCCKOﬁ MMpOAYKIIHHU, €€ I[a.]'IbHeﬁIlIeﬁ 06pa6OTK€

1IK-1.1 OcymecTsisier TCXHOJIOTHYCCKUE Tepeuens meopemuieckux 60nPOCO8 K 3a4emy ¢ OYCHKOU.:
onepanuu o MOJIYYEHUIO COBpPEMEHHOE COCTOSIHHE KOHBEPTEPHOTO IIPOM3BOJICTBA CTAJIH.
MeTaJUTyprudecKoil TIPOLYKIINH, ce OCHOBHBIE 2JIEMEHTHI KOHCTPYKIIMU KACIOPOIHOTO KOHBEPTEPA.

OOmas xapakTepucTHKa paboyero NpoCTpaHCTBAa KOHBEpTEpa.

OcobenHocTH (hyTEpOBKH paboyero MpocTpaHCTBA KOHBEPTEPOB.

Bupl paboT Mo BOCCTAHOBIICHHIO paboUero cios GyTepoBKH.

[TpoomKUTENEHOCTD KaMIIaHUU pabOThl KOHBEPTEPOB U (HaKTOPHI €€ ONPEACIAIOLINE.

Knaccudukarms coBpeMEeHHBIX CIIOCOOOB TUIABKH CTalK B KOHBEPTEPax.

Bunsl ra3oB okuciuTened AMS TPOAYBKH MeTalla B KOHBEpTepax M CIOCOOBI BBOAA HX B
KOHBEPTEPHYIO BaHHY.

KomOuHnpoBaHHast Ipo/lyBKa KOHBEPTEPHOW BaHHBI: HA3HAUCHNE W PEareHTHI.

CrpykTypa peakIHOHHO 30HBI IIPU NPOJYBKE METAJLIA CHU3Y.

OOmas xapakTepucTHKa coruia JlaBais 1 NpUHINI €ro padoTHI.

CrpykTypa KOHBEPTEPHOU BaHHBI I1OCIE 3aJIUBKU XKHUJKOTO YyTyHa.

BbIX0/1 ®HIKOTO MeTasuia B KUCJIOPOJIHOM KOHBEPTEPE U ONPEEIsIoNIne ero GakTophl.

OCHOBHBIE TIPOLIECCHI B IEPBUYHON PEaKI[HOHHOH 30HE.

Xapakrep B3aUMOJEHCTBUS 1yThsl C METAJIOM B IIEPBUYHON PEAKIIMOHHON 30HE.

OCHOBHBIE 3JIEMEHTBI KOHCTPYKIMH (QYPM JUIS TIOAa41 AYThsl CBEPXY.

JlyTbeBbIE YCTPONCTBA IIPU IPOJYBKE METAUIa CHU3Y.

OCHOBHBIE TIPOLIECCHI BO BTOPHYHOHN pPEaKIIMOHHON 30HE.

Ponb okcuoB kenes3a B OKUCIUTENbHBIX IPOLEcCaxX PeaKIIUOHHON 30HBI.

nanbpHEHe 00padboTKe




0) Ilopsinox mpoBeaeHHMs NMPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJH M KPUTEPHH
OLICHUBAHUS:

[Ipomexxyrounass — aTrecTanus 1O JUCHUIUIMHE  «YIpaBjieHHe  MpoLeccaMu
NMPOM3BO/JCTBA BHIIUIABKU CTAJM B KHCJIOPOJHBIX KOHBEPTEPaXx» BKIIOYAET TEOPETUUYECKUE
BOITPOCHI, MTO3BOJIAIOIINE OIICHUTh YPOBEHb YCBOCHUS O0YUYaIOIUMHUCS 3HAHUHN, U TIPAKTHICCKUE
3a/1aHusl, BBISBISIIONINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
3a4eTa C OLEHKOM.

3ader W ’K3aMeH MO0 JaHHOW JMCIMIUIMHE NMPOBOJUTCS B BUJIE COOECEOBAHUS B paMKax
TEOPETHYECKUX BOIPOCOB, BBIHOCUMBIX HA 3a4€T W/WJIM PEIICHUS PAKTUICCKUX 3aJaHU.

Tokazamenu u Kpumepuu OYeHUBAHUsL 3a4ema:

— Ha OIICHKY «3a4TeH0» JJOJDKEH MTOKa3aTh BEICOKUI yPOBEHb 3HAHUI HE TOIBKO HAa YPOBHE
BOCIIPOU3BEJICHUS U OOBSICHEHUS MH(OpMAIMK, HO W WHTEUICKTyaJlbHBIC HABBIKH PEIICHUS
npoOiem u 3aaad. O0yvaromunics JeEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHMS, BIIaJICET
TEPMHUHOJIOTHEH, JellaeT apryMEHTUPOBAHHbBIC BBIBOABI U OOOOIICHHWS, NMPUBOJUT MPUMEPHI.
OOyyaromuiicst ymMeeT AeMcTBOBaTh B HECTAHAAPTHBIX CUTYalUsX; BJIaJEET Crloco0aMu 3aIUThI
O00BEKTOB HHTEIUICKTYAJIbHOW COOCTBEHHOCTH M KOMMEpPUHUAIM3AIMK TpaB Ha OOBEKTHI
MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH.

— OIICHKY «He 3a4YTEeHO0» IIOJyYaeT, €ClIdi HE MOJXKET I0Ka3aTh 3HAHWUS Ha YpPOBHE
BOCITPOM3BCACHUA U 0OBSICHEHHUS HHq)OpMaHHH, HC BJIaICCT TepMHHOHOFHCﬁ, HE MOXKCT 110Ka3aTh
HABBIKM pPEIIeHUs MPOCThIX 3amad. OOydarouiuiicss JeMOHCTPUPYET HE3HAHHE TEOPETHUECKUX
OCHOB IIpEeIMETa, HE YMEET €JIaTh apryMEHTUPOBAHHBIE BEIBOBI U [IPUBOJAUTE IIPUMEPEL.



