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Pabouas mporpamma cocraBiieHa:
noueHT kapenpsl MuXT, kaHa. TexH. HAyK M.B. IloramnoBa
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Jluer akryaamn3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CcyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTaurypruu 1 XUMHUECKUX TEXHOJIOTHIMA

IIporokomor 20 r. Ne
3aB. xadeapoit A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u ogo0pena st peanmsanuu B 2025 - 2026
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl MeTaurypruu 1 XAMHUECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanuszauu B 2026 - 2027
yueOHOM rofly Ha 3aceaHuu Kadeapsl MeTaulypruu 1 XUMUYECKUX TEXHOIOTH

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa s peanuszauu B 2027 - 2028
y4eOHOM Tojly Ha 3aceaHuu Kadeapsl MeTaurypruu 1 XAMUYECKUX TEXHOIOTHA

[Iporokomor 20 . Ne

3aB. xadenpoit A.C. }apquKo




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

[ensiMu 0CBOCHUS TUCIMIUIUHBI «BBITJIaBKa CTalli B KOHBEPTEPAX» SIBISIOTCS: PA3BUTHE
y CTYIEHTOB JHMYHOCTHBIX KauyecTB, a Takxke (opMUpoBaHHE OOHIETPOPECCHOHATBHOU H
po(heCCHOHALHOW KOMIIETCHIIMKA B COOTBeTCTBHH ¢ TpeboBanusmu PI'OC BO 1o
HampaBlieHHo noaroToBku 22.03.02 Metamnyprusi.

2 MecTo IMCHUILTHHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

Jucuunnuna Teopus M TEXHOJIOTHS BBIIUIABKM CTalM B KHCIOPOAHBIX KOHBEpTEpax
BXOAMT B YacTh y4e€OHOTO IUIaHa (OPMUPYEMYIO YJaCTHHKaMU OOpa30BaTENbHBIX OTHOIICHHHA
00pa3oBaTeNbHON IPOrpPaMMBbI.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMbBI  3HaHMS  (YMEHHUs,  BIIQJICHUS),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YUSHHS AUCLUILINH/ IPAKTUK:

OCHOBBI METAJITyprU4€CKOr0 POU3BOICTBA

dusuka

3HaHus (yMEHUS, BIAJ€HUs), MOTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT
HEOOXOIUMBI JUIsl U3YyUEeHHUS TUCIUITIINH/TIPAKTHK:

MonenrpoBaHue IpoLEcCOB U 00BEKTOB B METAJLIIypIUU

Pa3nuBka u KpucTam3anus craiu

[ToaroToBka K Mpouexype 3aliUThl ¥ 3aIMTa BBITYCKHON KBAJIN()UKAUOHHON pabOThI

IToaroroBka k caaue u caaya rocyapCTBEHHOIO DK3aMeHa

3 KomnereHunu o0y4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS

AUCHMILINHBI (MOYJIf1) U INIAHUPYeMble pe3yJibTaThbl 00y4eHUs

B pesynbraTte ocBoeHMS AMCUUILUIMHBI (MOyJis) « Teopust U TEXHOIOT | BBIIIJIABKU CTAJIN
B KUCIOPOAHBIX  KOHBepTepax»  oOydarommiics JOJDKeH  o0JafaTh  CIEIYIOLUIMMU
KOMIIETEHIUSIMU:

KOI[ HHIUKATOopa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIIN

[IK-1 CriocoOeH BBITIONHATH TEXHOJIOTHYECKUE OIMEPAIMK 10 TOTYICHHIO METAJUTYyPTHYSCKOM
HPOAYKINH, €€ JAILHENIIIENH 00padOTKE

IIK-1.1 OcymecTBisieT TEXHOJOTUYECKHE onepauuu o MOJTYYEHUIO
METAUTYPTHYECKON NPOAVKIIAY, €€ NajJbHene o0paboTke




4. CTpyKTypa, 006EM M COEpKaAHNE JUCHUIIIMHBI (MO1YJIs)
OO6miast TpyI0EMKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 133 aka. yacos:
—ayauTopHas — 126 akaj. 4acos;
— BHEAYJUTOPHAsA — 7 aKajl. 4acos;

— caMmocTosTeIbHas pabota — 47,3 akaj. 4acos;

— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;
— IIOATOTOBKA K dK3aMeHy — 35,7 akas. yac

dopma aTTecTaly - 3a4€T, KypcoBas padboTa, 3K3aMeH

AynutopHas 3 s
o | womTakTHAs paboTa E QE( dopMa TeKyILEro
Pasnen/ Tema 5 (B aKaj. vacax) g5 Buz 5 KOHTPOIIA Kox
[— s g © |camocTosTeNbHOT | ycneBacMOCTH 1 S —
@) 6. | paxe g5 paboThI IPOMEXKYTOYHOH
Tex. - | MPAKT. | =g aTTecTalyn
3aH. 3aH. | O &
1. Coneprxanue Kypca
Nzyuenmne
1.1 Bsaenenue: cTpyKTypa y4eOHO1H,
IIPOHM3BOJICTBA YEePHBIX Hay4YHO! U
METaJIJIOB u 3a/1a9u CIIPaBOYHOI
CTaJICTUIABIIIEHOTO 8 5 4 nutepatypsl o | IIpomexxyTounsrit K-1.1
HPOU3BOJICTBA, npeaMeT Teme 3ayer
JCIUTUINHEI, JIMCLUIIIAHBL.
y4eOHO-METOANYECKHE Pabora ¢
MaTepuanbl JNIEKTPOHHBIMHU
6ubmroTekamMu
1.2 VYerpoiictBo
COBPEMEHHOTO KOHBEpTepa:
reoMeTpHs pabouero WsvacHue
MpoCTpaHcTBa, (yTEpOBKa, yngHOﬁ
KOpIIyC, OIOPHOE KOJIBIIO, Hayqnoﬁ;l
MEXaHHU3MBI HIOBOPOTA. cnpaBouHoii
Cucrembl HOJIauH I .
- 4 3 6 4 HHTepiTyé)H no pOMe;cy;quLm K-1.1
U1aK000pa3yoIInX, HHCHTH?I/IHHHLL et
PACKHCIISFOLINX " Pabora ¢
JICTMPYIOIINX  MATEPHAIOB. SICKTPOHHbIMH
T"azoo0TBO AN TpaxT. GHGIHOTCKAMMN
PasnoBunnoctu CHCTEM
OXJAXICHUI M  OYHCTKU
ra3oB
Nzyuenne
yueOHO1,
1.3 CaoiicTBa Hay4YHOH U
METaJUTyprUYeCKUX CIIPaBOYHOI
PaCIUIaBOB: UyryHa, CTainu u 4 3 51 | ‘mareparyperno Vet ompoc MK-1.1
niakoB.  TemnepaTypHbIi ’ TeMe
PEXKHUM B METALTYPTUUECKHX JTACIUTUINHEL.
arperarax Pa6ora ¢
JNIEKTPOHHBIMHU
OHOIMOTEKAMH




1.4 Knaccruueckas
TEXHOJIOT U BBITUTABKU
cTaan B KOHBEpTepax:
noustue «TexHojorus» u

orreparnun

«Knaccuueckas Visyuchue

TEXHOJIOTHSD). yaeBHOi

TexHonornueckne HayaHOf ;1

MUHCTPYKIIUH, X Ha3HAYCHUEC crpasouHof

" CTPYKTYpa. [epsaz JUTEPATypPHI 110 KonTponphas
orepanys BbIIJIAaBKY CTAJIH B 2,2 ToMe paora 1 IIK-1.1
KOHBEpTepax - OCMOTp H e —

MOJTOTOBKA arperara M €ro Pabora

cucteM K pabore. 3amaum,

0053aHHOCTH MepcoHaa, %i%?ﬁgf;jxg

BHIBI pabor o

BOCCTAHOBJICHHIO pabouero

CcI0st byTepoBky,

MIPOIOIDKUTENHEHOCTD

orepanuu

1.5 3arpy3ka JIoMa:

Ha3HAYCHHE U TPeOOBaHHS K

MPOBEJICHUIO olepanum.

XapakTeprucTrka oma: Nzyuenne

XUMHYECKU T COCTaB, yueOHO1,

COTYTCTBYIOIIHE HayqHOU 1

Marepuabl, rabapuThl. CIPaBOYHOM

Ilogaua moma k KOHBEpTEDY, 3.8 | "mreparyps o KonTponphas MK-1.1
CHoco0bI 3arpysKH, ’ TeMe pabora 1 ’
MIPOIOIDKUTENHEHOCTD JCIUTUINHEL.

onepauun. llogaya nepsoi Pabora ¢

MOPUUH [IJTAKOOOPa3yIOIINX JNIEKTPOHHBIMHU

MaTEepUasoB: BU U OoubmorekamMu

KOJIMYECTBO Marepuana,

cucTeMa 3arpysKH,

MIPOIOIDKUTENHEHOCTD

1.6 3anmuBka yyryHa: 3agaya

U crnocoObl  MPOBEACHUS,

MPOJIOJKUTENILHOCTh § Visyuene

oTIepaIi. XUMUYECKUI yae6HOM,

cocTaB M TeMIlepaTypa HayaHO# 1

YyTyHa, MHKCEPHBIA IIIIaK. N

CpencrBa TpaHCIIOPTHPOBKU HI::S:;TO;;?I;O

qyTryHa. Muxkceproe 2 TeMe VYerHbIi ompoc TIK-1.1
OTJENEHHE, MHKCEPBI, e —

KOBIIM MHKCEPHOTO THIIA, Pabora ¢

MAalIMHBl JJIS  CKAuHBAHUS

nutaka. OOpaboTka uyryHa %H%KTPOHHHMH

nepen 3anuBkoil. CocTosiHue HOHOTeKaMH

KOHBEPTEPHOW BaHHBI TOCTIE

3aJIMBKU YyT'yHA

1.7 TlponyBka Kak OCHOBHast

TEXHOJIOTHYECKAs] OTepariysl. Visysenne

«3axHUraHue» TUTaBKH, GHoi

TOJIOXKEHUE HYPMBI M PEKUM H};‘;QHOﬁ ;4

MOJa4X TPHUCATOK BO BpeMst N

TIPOTyBKH. Komrmnexc CHIPABOHHOU 3ammuTa
(hU3UKO-XMMHUYECKUX U JTCPATYPBI 1O naboparopHoOi TIK-1.1
TETLIOBBIX MpoLeCCoB: /:mcuTIZI;AJfHHH. paboTHI
IyTbEeBOW, UUIAKOBBIH U

TEIUIOBOM PEXKUMBI aneiigg;?{:an

TPOALYBKH. 6ubmnoTekamu
IIponomxurensHOCTH




1.8 «IloBanka» KOHBepTepa.

CrocoObl  oTOOpa  mpob
Nzyuenne
MeTaula ¥ [UlaKa, 3aMep GHOI
TEeMIIEPaTypHhI. M3IIII. i L
HAY4HOH U
Bpems oxwupganus aHanusa. o
CIpaBOYHOM
Ber-myck  meramma, poib HHTEPATYDBL 110 3ammuTa
CTaJIEBBIILYCKHOT'O 8 6 10,8 pTeN}IIS 1ab0paToOpHOI IK-1.1
otBepcTus. OTcedka IUTaka. paboTHI
JCIUTUINHEL.
Packucnenue u nerupoBaHue
Pabota ¢
cramu. Poms cTpym metarmna.
JNIEKTPOHHBIMHU
Bpemss  Beimycka.  CnuB
OoubimorexkamMu
[IaKa, MpoJODKUTENBHOCTD
oneparuu. L{uki rutaBku
1.9 U3menenme cocraBa
MeTaa 0 XOAy MPOXYBKH:
Hayauo IMPOAYBKHM — COCTaB Wzydenue
YyryHa, JiOMa, CpEAHUi YyueOHOI,
cocraB METaJUIOIIUXTHI. HAy4HOH U
OcHOBHbIE peaxkuuu CIPaBOYHOI
OKHCJIMTEIBHOTO JIUTEPATypHI 110 KonrponbHas
8 6 8,6 TIK-1.1
paguHUpOBaHUSI. TeMe pabora 2
OcrarouHble  copaep:KaHHA JACIUTUIAHBL.
XUMHYECKUX JJIEMEHTOB. Pabora ¢
Ponp konmvecTBa mIIaKa. JNIEKTPOHHBIMHU
Koadduumenrs OoubimorexkamMu
pacmpeneneHusi W CTENeHb
OKHCJICHHUS DJIEMEHTOB
N3zyuenue
eOHoM
1.10 W3menenme cocraBa i L
HAy4HOH U
nylaKka Mo XOXIy HpPOJyBKH: P ABOUHOG
$i02, MnO, FeO (Feobu, JmTep aTypsl 110 KonTponbHas
YFe0), CaO, MgO. Pom 6 8 | 88 paTyp p IK-1.1
TeMe pabora 2
OKCHJIOB JKene3a. SIBieHus
JACIUTUIAHBIL.
«BBIOPOCOB» u
Pabora ¢
«CBOpaYMBaHMsD) IITaKa
JNEKTPOHHBIMHU
OHOIMOTEKaMH
N3zyuenue
yueOHOI,
o Hay4yHOU 1
1.11  Marepuanbeiii 1 Y .
N CTPaBOYHOM
TenioBon Oanancer JIUTEPATypHI 1O KonrponbHas
KOHBEPTEPHOU TJIaBKHA. 6 8 1 paryp p TIK-1.1
TeMe pabora 2
XapaKTepucTHKa OCHOBHBIX
N JIACIUTUIAHBIL.
crareil OalaHCOB
Pabora ¢
JNEKTPOHHBIMHU
OHOIMOTEKaMH
Hroro no pazmeny 72 18 36 473
Hroro 3a cemectp 36 36 31,2 9K3aMEH,Kp
3a4eT, KypcoBas
Htoro mo guciuiinHe 72 18 36 47,3 - YP

paboTa, S3K3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

C menpio peanu3anui KOMIETEHTHOCTHOTO TIOAXO0Ja, a Takke (GOpMUpOBaHUS U
pa3BuTHs TPOGECCHOHATBHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIIUEe CPeICTBa,
CHOCOOBI M OPraHU3AIIMOHHBIC MEPOTIPUSITHSL:

- U3y4eHHE TEOPETUYECKOTr0 MaTepHaja MUCHHUIUIMHBI Ha JEKIHUSIX C HCIIOJb30BAaHHEM
KOMITBFOTEPHBIX TEXHOJIOTHUH;

- CaMOCTOSTEIIFHOE M3y4YeHHE TEOPETUYECKOr0 MaTepuayia JUCHUILUIUHBL  C
UCIIOJIb30BAHUEM METONYECCKHUX Pa3padOTOK, ClIeIUAIbHON YUeOHON U HAyYHOM JIUTePaTyphi,

- ¢opMHpoBaHHE H pa3BUTHE MPO(ECCHOHAIBHBIX HABBIKOB OOYYalOIMXCS Ha
71a00paTOPHBIX 3aHATHUSIX.

B wu3N0XKEHWM IJIEKIMOHHOTO MaTepuaja ¥ IpH MPOBEACHUU OOydJaromMXCcs Ha
7a00paTOPHBIX 3aHATUN MPEAIOAraeTCsl MEPEXo OT PEHPOJAYKTUBHBIX METOJOB OOYYCHHUS K
YaCTUYHO TIOMCKOBBIM M  HCCIIEAOBATEIBCKAM  METOJaM, pa3BUBAIOUINM  JIOTHUYECKOE,
TEOPETUYECKOE MBIIIJICHUE, YMCHHE apryMEHTHPOBATh M OTCTauBaTh COOCTBEHHOE MOHUMAHUE
Borpoca. C 5TOW LENbI0 BO3MOXHO HCIOJIB30BAHUE METOAOB SBPHCTUYECKUX BOIPOCOB U
OpaiHCTOpMUHTA (MO3TOBOM aTaKH).

CamocrosaTrenbHas paboTa CTYACHTOB JODKHA OBITh HAaNpaBieHAa HA 3aKpeIUICHHE
TEOPETUYECKOT0 MaTepualia, U3JI0KEHHOTO MPENo/IaBaTelieM, Ha TPOPadOTKY TeM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE HM3y4YeHHE, Ha IMOATOTOBKY K JIAOOPAaTOPHBIM 3aHATHUSM, MOJATOTOBKY K
UTOTOBOM aTTECTAIUH.

B xope 3ansaTHIA TpeanoiaaraeTes UCHoIb30BaHNE KOMIUIEKCAa HMHHOBAIIMOHHBIX METOJIOB
AKTUBHOT'O OOYUEHUS CTYACHTOB, BKJIFOUAIOIIETO B CEOS:

- Cco3maHWe TPOOJIEMHBIX CHUTyallMid C TOKa3aTelIbHBIM pPEHICHHEM IPOOJIEMBbI
Ipero/iaBaTesieMm;

- CaMOCTOSATENBbHYIO TIOMCKOBYIO JEATEIbHOCTh B pEIICHHH Y4eOHBIX MpoOiIeMm,
HaIpaBJISIEMYIO TIPEo/iaBaTesieM,

- CAMOCTOSITETIFHOE PEIICHHE MPOOIIEM CTYJCHTAMU ITOJT KOHTPOJIEM MPETo1aBaTeds.

Peaym3anusi MHHOBAIIMOHHBIX METOJIOB OOyYEHUS BO3MOXHA C HCIIOJIb30BaHUEM
CJICAYIOUINX TPHEMOB:

- MHCTPYKTX CTYJIEHTOB IO COCTaBJICHUIO TAOJMII, CXeM, rpadUKOB C MPOBEICHHEM
MOCJIEIYIOIIETO UX aHAIIN3A;

- TpUMEHEHHE pPEKOMCHIAIMA IO COCTaBJICHUIO TE3UCOB M KOHCIIEKTOB IIO
POYMTaH-HOMY MaTepHaiy;

- packpbITHE TpenojaBaTejeM IMPUYMH W XapakTepa Heylnad, BCTPEUAIONIMXCS TpPU
pelieHuu npooiem;

- IEMOHCTpAIUS ATbTEPHATUBHBIX MOXO0JIOB K PEIICHHIO KOHKPETHOU MPOOJIEMBL;

- aHaJIM3 OJYYCHHBIX PE3yIbTaTOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH;

- KCTIOJIb30BaHKE 33/ IaHUH JJIs1 CAMOCTOSITEIIBHOM paOOThI C H30BITOYHBIMU JTAHHBIMH.

6 YueOHo-MeTOIMYeCKOE 0O0ecTiedeHue CAMOCTOSITeIbHOM padoThl 00y4arouxcst
[IpencTaBneHo B MPUIOKEHHH 1.

7 OueHoYHbIE CPeICTBA AJIsl IPOBEACHUs IPOMEKYTOUYHOM aTTecTauuu
[IpeacraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnievyeH e JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OCHOBBI METAJUTYPTUYECKOTO TIPOU3BOACTBA : yucOHuk / B.A. burees, K.H. Bno-un,
B.M. Konokonsie, B.M. Canranuk. — Cankr-IletepOypr : Jlans, 2017. — 616 ¢. — ISBN
978-5-8114-2486-3. — TekcT : ANeKTPOHHBIHN // DAEKTPOHHO-OMOIHOTEYHAs



cuctema «Jlauwy : [caiit]. — URL: https://e.lanbook.com/book/90165

0) JonosiHuTe/IbHAA JINTEPaTypa:

1. UBnes, C.A. Meramrypruiyeckie TEXHOJOTHH. MeTauryprusi 4€pHBIX METAJIOB :
yuebHoe nocodue / C.A. Msnes, M.I1. KitoeB. — Mocksa : MUCHUC, 2017. — 45 c. — ISBN
978-5-906846-57-0. — TekcT : 2MEKTPOHHBIN // DNEeKTPOHHO-OMOIMOTeHas cuctema «JIaupy :
[caiiT]. — URL: https://e.lanbook.com/book/108106

2. JIysruH, B. II. Teopus 1 TEXHOJIOTUsI METAJULYPTrUU CTAIU: DHEPreTHUKA, TEXHOJIOTUS U
9KOJIOTHSI CTaNIeIUIaBIIIBHBIX MpoiieccoB : yueOHnoe nocoodue / B. I1. JIysrun, K. JI. Kocsipes, O.
A. KomosioBa. — Mocksa : MUCHUC, 2010. — 67 ¢. — ISBN 978-5-87623-319-6. — TekcrT :
aJeKTpoHHBIM  //  JlaHb : JNEeKTpOHHO-OnOMMoTeynass  cucrema. —  URL:
https://e.lanbook.com/book/2061

3. Pacuer mapaMeTpoB IJIaBKU CTalld B COBPEMEHHOW AYTOBOH meuu : yueOHoe nmocodue /
B. A. burees, M. B. Iloranosa, A. B. [Tantenees u ap. ; MI'TY. - Marautoropck : MI'TVY, 2015.
- 1 onekrpon. ont. guck (CD-ROM). - 3Barn. ¢ Turyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/112
4790/1555.pdf&view=true

4. . Konecnukos, 0. A. PacueT miiaBku cTajau B KUCIOPOJHOM KOHBEpPTEpPE C BEpXHEN
nojnavyeit aytes : yuebHoe mocobue / FHO. A. KomecuukoB, A. M. CromspoB ; MITYVY. -
Marautoropck : MI'TY, 2018. - 49 c. : w1, cxemsl, Ta0i., rpad., 3ckusbl, dept. - ISBN
978-5-9967-1165-9. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3632.pdf&show=dcatalogues/1/152
4778/3632.pdf&view=true

[leproanueckast mevath (KypHabl):

1. Hay4yHO-TeXHUYECKUI U HAYYHO-IIPOM3BOJCTBEHHBINH xypHan "M3Bectus Bricmimx
VYueOubix 3aBeaenuil. Yepnas Meramnyprus". — URL: https://fermet.misis.ru/jour/index

2. HayuHo-TexHMYecKMI M NpOU3BOACTBEHHBIH KypHa1 «Mertamtypr». — URL:
http://www.metallurgizdat.com/index.php

3. Hay4HO-TeXHWYECKHH, IPOMU3BOACTBEHHBIH M Y4eOHO-METOAMUYECKUHI IKypHaI
«[IpousBoactBo npokata». — URL: http://www.nait.ru/journals/index.php?p_journal id=7

4. Hayunsrii xxypHan «Ctanby». — URL: http://www.imet.ru/STAL/

5. Hay4HO-TeXHHWYEeCKHUI U TPOU3BOACTBEHHBIN KypHan «YEpHas MeTamyprus.
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B) MeToan4yeckne yKazaHus:

Konecuukos 10.A., bynanos b.A., CronsspoB A.M. Mertajuryprudeckue TEXHOJIOTHH B
BBICOKOIIPOU3BOAUTEIBHOM KOHBEpTEpHOM Iiexe: - Marnutoropek: M3n-so Marautoropek. roc.
TexH. yH-Ta uM. [.11. HocoBa

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebi:

IIporpamMmmHoe oGecrnieueHue

Haumenosanue 110 No norosopa Cpok nercTBus JIMIIEH3UU
MS Ofﬁce 2007 Ne 135 01 17.09.2007 0ecCpovHO
Professional

77Zip cB00OOHO pacrpocTpansemoe [10 OCCCPOUHO

FAR Manager cB00OOHO pacrpocTpansemoe [10 OCCCPOUHO

IIpodeccnonanbHbie 0a3bI JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
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9 MaTepuajbHO-TEXHHUYECKOe o0ecnedeHne JNCIUIINHBI (MOIYJIs)

MaTepI/IaJ'IBHO—TeXHI/I‘IeCKOG obecneyeHne JUCHUITIIINHBI BKIIFOYACT:
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1. YueGHast ayauropus Ui IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA OCHAIIIEHA!

- TEXHWYECKHMHU CPEICTBAMU OOyUYEHUS, CIYKAIIUMH JUIsI TPEICTaBICHUS Y4eOHOU
uHpopManuu OOJIBLION ayAUTOPUM: MYJIbTUMEIUNHHBIMU CpEICTBA XpaHEHUs, Iepeladyd u
npecTaBiIeHNus yaeOHOH nH(pOpMaINH;

- CIIeMAIN3UPOBAHHON MeOEIbIO.

2. Y4eOHast ayJUTOpHUs Ut TPOBEICHHS TPAKTUICCKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKMMHU CPEICTBAMU OOyuYeHUs, CIYyKALIUMH JUIsl MpeiCcTaBlIeHUs] y4eOHOH
uHpopManuu OOJIBIION ayJAUTOPUH: MYJIBTUMEIUHHBIMU CPEICTBA XPAHEHUS, Iepenadyd
npezcTaBieHus yueOHoi nHpopMaluu;

- CIeLIMAJIM3UPOBAHHON MEOEIIbIO.

3. YuebOHas ayauTopus Ui TPYIIOBBIX U UHAWBUIAYAIBHBIX KOHCYJbTAlMH, TEKYIIETO
KOHTPOJISI M1 IPOMEXKYTOUHOM aTTecTalliy OCHAILIEHA!

- KOMIIbIOTEpHOM TexHUKOoH ¢ maketoM MS Office, ¢ noakmodyeHuem k cetu «MHTEpHET»
¥ C IOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTebHYIO CPEly YHUBEPCHUTETA,

- CIIeMAJIN3UPOBAHHON MeOEIbIO.

4. ITomenieHue y1st CAMOCTOSITEIIBHOM pabOThI OCHAIIICHO:

- KOMIIbIOTEpHOM TexHUKOH ¢ maketoM MS Office, ¢ noakmodeHnem k cetu «MHTEpHET»
¥ C IOCTYIIOM B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTebHYIO CPETy YHUBEPCHUTETA,

- CIIeMAIN3UPOBAHHON MeOEIbIO.

5. Tlomemenune pans XpaHeHHS W MPOQUIAKTUYECKOTO OOCTYy)XKMBaHUS Y4eOHOTO
000py/I0BaHUs OCHALIECHO:

- CTIeUAIN3UPOBAHHON MEOETIBIO: CTEITaKaMH JJIsl XpaHEHHS y9eOHOT0 000pyI0BaHHS;

-MHCTPYMEHTaMH JJIsl PEMOHTa yueOHOro 000py10BaHUS;

- mkadamu U1 XpaHeHHs y4eOHO-METOAMYECKON TOKYMEHTALUU U MaTepHAJIOB.



HPUJIOXEHHUE 1
Y4eOHO-MeToInYecKoe 00eceueHne CaMOCTOsITEIbHON paboThl 00YJarOIUXCs

AynuTopHas caMOCTOATENbHAs padoTa 00YJaIOIMNXCsl OCYIIECTBIISETCS Ha PAKTUICCKUAX
3aHATUAX B BUJC BBINOJHEHUS YNPAXHEHWM W PEIICHUs 3a4ad, B KOTOPBIX COYETAIOTCS
AJIEMEHTBl TEOPUU U MPAKTUKU CTAJECIUIaBUIIBHBIX MPOIECCOB, MO 3aJaHUI0 U MOJ KOHTPOJIEM
pernoaaBaress.

BreaynutopHass camocrosiTelbHas paboTa OOYyYaroIUXCs OCYHIECTBISIETCS B BHJC
U3y4yeHHs yueOHOH TuTeparypsl 10 pa3aenaM JUCLUIUIMHBL

Bompocsl u 3amaHusd s NPAKTUYECKUX 3aHATHM M IIPOBENCHMUS CaMOCTOSITEIIBHOU
paboThl o aucHUILIMHE «BbIIUIaBKa cTan B KOHBepTepax» ONyOJIMKOBaHBI B CIEAYIOLIEM
yueOHo-meTonnueckom obecrneuenun: KonecnukoB HO.A., bymanoB B.A., Cromspor A.M.
Mertamtypruyeckue TEXHOJOTHH B BBICOKOIIPOM3BOJUTEIILHOM KOHBEPTEPHOM Iiexe: yueo.
nocobue nox pea. B.A. bureesa.- Maruuroropck: M31-B0 MarHuToropck. roc. T€XH. YH-Ta UM.
I'"1. Hocosa, 2018. — 379 c.

OneHoYyHbIE CPECTBA AJIS TEKYLEr0 KOHTPOJISI YCIIEBAEMOCTH, IIPOMEKYTOUHOM
aTTeCTalllU 110 UTOTaM OCBOEHUS IUCLUIUIMHBIL:

IIpumepHBIe BONPOCHI 1JI1 IPOMEKYTOYHOI0 3a4eTa

1. CrpyKTypa NpOU3BOJCTBA YEPHBIX METAJIOB U 33J1a4M CTAJICTNIABUIIBHOTO
IIPOU3BO/ICTBA.

2. VYeTpoiicTBO COBPEMEHHOI'O KOHBEPTEPA.

3. [Topsiox BBO/Ia HEMETAIIIMYECKUX MaTEPUaAIOB B KOHBEPTED.

4. KouBeprepHslii ras: COCTaB, TeMIeparypa, 3ablICHHOCT,
OpraHM3alusi €ro oOTBOJAa U OYHUCTKHU.

5. XapakTep OKUCIEHUsI KPEMHHUS U MapraHiia B KUCJIOPOJIHOM KOHBEpTEpE.

6. [II1akoBBI PEXUM KJIACCUYECKOM TEXHOJOTMHM KHCIOPOJHO- KOHBEPTEPHOU
IIJIaBKH.

7. [ToBenenue pocdopa Bo Bpemst MPOIYBKH B KHCIOPOJAHOM KOHBEPTEPE.

8. JyTbeBOl pexuM KIACCUYECKOM TEXHOJOTUU KHUCIOPOAHO- KOHBEPTEPHOM
IUIABKHU.

9. Bo3moxHocTn  mpoBeaeHus — aecyibdypanuud  MeTauila B KHUCIOPOJHOM
KOHBEpTepe.

10. W3meHeHue cpenHel Temieparypbl MeTalia 1Mo Xoay npoayBku. Oxiaxkaaroiiee
BO3JEHCTBUE MPUCATOK.

1. CrpykTypa KOHBEPTEpPHOW BaHHbI B IME€PUOJ MAKCHUMAJbHBIX CKOpOCTEH

OKUCJIEHUS yIJIepo/ia.

HpnMeprle BOIIPOCHI JISI TIOATOTOBKH K YCTHOMY OIIPOCY

1. CBolicTBa METAJUTYPTHYECKUX PACIUIABOB: YYT'yHa, CTAJIU U IIJIAKOB.

2. TemmepaTypHBII peKUM B KUCIOPAHOM KOHBEPTEPE.

3. Oran 3anuBku yyryHa B KK.

4. IIponyBka kak ocHOBHas TexHoJIornyeckas onepauus B KK.

5. «IloBanka» KoHBepTEpA.

6. OcHOBHBIE TMapaMeTphl KHUCIOPOJHOTO JyThsi: YHUCTOTA, JaBJICHUE,
MHTCHCUBHOCTb  IPOAYBKH, CKOPOCTb UCTEUEHUS, INIOTHOCTD.

7. Oco0eHHOCTH MPUMEHEHUS! LUIMHIPUYECKUX U KOHMYECKUX COIeN JUIsl MO0JIauu
IyTbsl B KOHBEPTEDP.

8. CrtpyKTypa peakinOHHON 30HBI IIPH MIPOTyBKE METaJlIa CBEPXY.

9. KomOuHupoBaHHas IpolyBKa KOHBEPTEPHOM BaHHbI: HA3HAYEHUE U PEAareHThI.

10. CrtpyKTypa peakliuOHHON 30HbI IPU MIPOYBKE METAJIA CHU3Y.

1. OO61mmas xapaktepucTuka coruia JlaBais v IpUHIUII €T0 pabOTHI.



12. CrpyKTypa KOHBEPTEPHOI BaHHBI [1OCIIE 3aJIUBKU KUJKOTO YyT'yHa.

IIpumepHbIe 3a1aHKS 1JI51 BHITIOJHEHUS] KOHTPOJIbHOI padoThl

KonrponbHnas padora No 1.

- Kitaccuueckast TeXHOIIOTHSA BBIMJIABKH CTAJIM B KOHBEPTEPAX.

- TpeboBaHus y MIMXTOBBIM MaTepuajiaM KOHBEPTEPHOU TUIABKH.

3amaga 1. OmpepenuTh pacxoj TEXHUYECKH YHCTOTO KHUCIOpPOJa Ha MPOIYBKY
MeTayomuxThl, cocrosuie u3 100 T soma u 300 T )KUAKOTO UyryHa, UMEIOLIEro XUMUYECKUI
cocTtaB OJIM3KUH K CpeJHUM 3HaueHusM coctaBa 4yryHoB IIAO «MMKy», npu BbilIaBke B
KOHBEpTepe aBTOKY30BHOM ctanu tuna 0810.

3amaua 2. Ckonbko u3BecTH, coxaepxameil 90 % CaO, moxnHo nomyuuts u3 500 T
W3BECTHSKA, €CITH B HeM cojiepkutcs 95 % CaCOs ?

KonTposbHas padora Ne 2.

- OCHOBHBIC PEAKIIMK OKHCIUTEILHOTO PAaQUHUPOBAHUS.

- MarepuanbHBIi 1 TETUIOBOK OaTaHChl KOHBEPTEPHOM IIIaBKH.

- XapaKTepucTHKa OCHOBHBIX CTaTei OajJaHCOB.

- CocTaB 4yryHa, 1omMa, CpeJHUN COCTaB METAJIOIIUXTHI.

3amaua 1. OmnpeneauTe COCTaB HaMEPTBO  O00OMOKEHHOro jonoMuTa CaTKHHCKOTO
MectopoxaeHus, coaepxkarniero 30,66 % CaO; 21,73 % MgO; 0,2 % Si02; 0,25 % A1205; 0,43 %
Fex0s; 0,01 % Mn304; 46,72 %  1.ILIL (HOTEpH MPU MPOKATUBAHUH).

3amaua 2. Cxonbko u3BecTy, coaeprkamien 85 % CaO, moxno momyunts n3 1000 T u3BecTHsIKA
ArarnoBckoro MectopoxkaeHust ? M3BecTHsIK ArarnoBCKOro MectopokiaeHusi cogepskut 52,77 % CaO;
3,2 % MgO; 0,8 % SiO2; 0,1 % S u 43,13 % 111 (ToTepH MpY MPOKATUBAHNH).

JlaGoparopHas padora
N3ydyeHune peskMMOB MPOAYBKH CTAIH B KUCIIOPOTHOM KOHBEPTEPE.




MNPUJIOXEHMUE 2
OueHoYHbIE CpeICTBA /1JIsl IPOBeAeHUS MPOMEKYTOUHOM aTTecTaluu

a) [lnanupyemblie pe3yabTaThl 00y4eHHUs] U OLIEHOYHbIE CPEACTBA Il MPOBeeHHs] IPOMEKYTOYHOM aTTeCTALUM:

CTpyKTYypHBIi
JJIEMEHT [Tnanupyemsble pe3yabpTaThl 00yUCHUS OneHouYHBIE CPENCTBA
KOMIIETEHINH

ITK-1 Crioco0OeH BBITIOIHATH TEXHOJOTHICCKHUE OTIEPAIUH TT0 TIOTYYSHUIO METAJUTYPTrUIeCKON MPOIYKITNH, €€ TaTbHeHel 00paboTke

1K-1.1 Ocymiecrsisier TCXHOJIOTHYCCKUE Tepeuens meopemuueckux 60nPOCOE K 3a4emy ¢ OYeHKOU:
ornepanuu o IIOJIyYEHUIO CoBpEMEHHOE COCTOSIHME KOHBEPTEPHOTO NMPOM3BOJICTRA CTAJIN.
MeTaﬂﬂyerquKoﬁ HPOIIYKHHH, ee OCHOBHBIE DIEMEHTHI KOHCTPYKIHU KUCJIOPOAHOTO KOHBEPTEPA.

OO01mast xapakTepucTHKa pabodyero NpoCcTpaHCTBAa KOHBEPTEpa.

OcobenHoctu GyTepoBKH pabovero npocTpaHcTBa KOHBEPTEPOB.

Buasl paboT 1o BOCCTaHOBIIEHHIO Pabodero ciost (hyTepOBKH.

ITpoomKUTENEHOCTD KaMITAHUN paOOTHI KOHBEPTEPOB U (DAKTOPEI €€ ONpEAeIIIOLIIE.

Krnaccudukamms coBpeMeHHBIX CIIOCOO0B TUIABKHU CTall B KOHBEPTEpaXx.

Bunel ra3oB okuciuTeNed U NPOAYBKM MeTalla B KOHBEpTEpax M CIIOCOOBI BBOJa HX B
KOHBEPTEPHYIO BaHHY.

KomOunnupoBanHast IpoyBKa KOHBEPTEPHOH BaHHBI: HA3HAUCHNE W PEarcHTHI.

CTpyKTypa peakIIMOHHOH 30HBI IIPU IPOIyBKE METallIa CHU3Y.

OO0mas xapakTepucTHKa coruia JlaBans ¥ npuHIUN ero paboThI.

CTpyKTypa KOHBEPTEPHOI BaHHBI IIOCJIE 3aJTMBKH XKHUJKOTO YyT'yHa.

BbIxo1 ®KHIKOT0 MeTasiia B KUCIOPOJAHOM KOHBEPTEPE U ONPEEISIONHe ero (haKTophl.

OCHOBHBIE IIPOIIECCH! B IEPBUYHON PEaKIIMOHHOM 30HE.

Xapakrep B3aMMOJCICTBUS NyThsl C METAJLIOM B IEPBUYHON PEAKIIMOHHON 30HE.

OCHOBHBIE 3JIEMEHTHI KOHCTPYKIUH (hypM IJIS TOJAaYH AyThS CBEPXY.

JlyTbeBbIe YCTpOHCTBA NIPH IPOJYBKE METalIa CHHU3Y.

OCHOBHBIE TPOLIECCHI BO BTOPUYHON PEaKIMOHHO 30HE.

Ponb OKCHIOB JKene3a B OKACIUTEIBHBIX MIPOLECCcax PEaKIMOHHONW 30HBI.

nanbpHeHIen oopadoTke




0) Ilopsaxok mpoBeaeHMs] MPOMEKYTOYHON ATTECTALMH, NMOKA3aTeJHM W KPUTEPHHU
OLlEHUBAHMS:

[IpomexxyTounast arrecranus Mo IUCHUILIMHE «BbIIUIaBKa €TajJM B KOHBepTepax»
BKJIIOYAET  TEOPETHUYECKHE  BOMNPOCHL,  IO3BOJISIONIME  OLIGHUTh  YPOBEHb  yCBOGHUS
00ydJaronMMucs 3HaHUH, U NIPAKTUUECKHUE 3aJaHusl, BRISIBIISIONINE CTENEeHb C(HOPMUPOBAHHOCTH
YMEHHH U BIaJIeHUi, MPOBOIUTCS B hopMe 3a4eTa C OLIEHKOU.

3aueT u dK3aMeH 110 JIAHHOHM TUCIUIUIMHE TIPOBOJUTCS B BUJE COOCCEIOBAHMS B paMKax
TEOPETHYECKUX BOIPOCOB, BBIHOCUMBIX HA 3a4€T W/WIIM PEIICHHS MPAKTHICCKUX 3aJaHUH.

Ilokazamenu u Kpumepuu oyeHusanus 3a4ema:

— Ha OLEHKY «3a4YTeH0» JOJDKEH II0Ka3aTh BBICOKMM YpOBEHb 3HAaHUU HE TOJBKO Ha
YPOBHE BOCIPOM3BENEHUS U OOBACHEHHS HHGPOPMALMU, HO M MHTEIUIEKTYyaJlbHble HABBIKH
pemeHus nmpodieM u 3aaa4. OO0yqaromuiicst IEMOHCTPUPYET CUCTEMHBIE TEOPETHYECKIE 3HAHNS,
BJaJ€eT TEPMHUHOJIOIHEH, JelaeT apryMEHTHPOBAaHHbIE BBIBOJBI U O0OOLIEHMS, NPUBOIUT
npuMepsl. OOyuwaromuiicss ymeeT JeicTBOBaTh B HECTAHAAPTHBIX CUTYyalUsX; BiajaeeT
crioco0amu 3aIuThl 00BEKTOB MHTEIUIEKTYaIbHOM COOCTBEHHOCTH M KOMMEpPLUAIN3aLUU IIPaB
Ha 00BEKTHI HHTEIUIEKTYaJ IbHONH COOCTBEHHOCTH.

— OLEHKY «HE€ 3a4YTeH0»  IIOJIy4aeT, €CJIM HE MOXKET II0Ka3aTh 3HAHHUA Ha ypPOBHE
BOCIIPOM3BEJICHUS W OOBSCHeHHs WH(POpMAIWK, HE BIAACET TEPMUHOJOTHEW, HE MOXKET
[IOKa3aTh HAaBBIKM pEIIEHUs MpocThIX 3azad. OOydaromuiicss AEMOHCTPUpPYET HE3HaHME
TEOPETHYECKUX OCHOB IIPEIMETA, HE YMEET JAeJIaTh apryMEHTHUPOBAHHBIE BBIBOJBI U IIPUBOJIUTH
IIPUMEPBI.

Ilokazamenu u Kpumepuu OyeHUBAHUsL IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 0ayuioB) — 00yUJaIONIHIACS TEMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMaTHYeCKOoe M TIyOOKOe 3HaHUE
y4eOHOTO MaTepuasia, CBOOOJHO BBIMOJNHACT MPAKTHUYECKUE 3aJaHMsi, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYallUsSIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «X0pomioy» (4 Oamia) — o0y4Jarouuiicss JeMOHCTPUPYET CPEIHUI yPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBbIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAUUTENbHbIE OIMMOKH, HETOYHOCTH, 3aTPyJHEHHs TMPH AaHATUTUYECKUX OIEpalusx,
NepeHoce 3HaHWI U YMEHHI Ha HOBbIE, HECTaHJAPTHBIE CUTYAIIHH.

— Ha OIICHKY «YyAOBJIETBOPHUTEILHO» (3 Oamna) — oOydJaromuics IEeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUI: B XOJi€ KOHTPOJIBHBIX MEPONPUATUN
JIOITyCKAIOTCS OIIMOKH, TPOSIBISAETCS OTCYTCTBHE OTIENbHBIX 3HAHWN, YMEHHH, HABBIKOB,
00Oy4arolMiCs HCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHHS NpPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHUSIMU TIPH UX MIEPEHOCE Ha HOBBIC CUTYaIlUH.

— Ha OILICHKY «HEeY/IO0BJIETBOPHUTEJLHO» (2 Oamna) — oOydaromuiics IEeMOHCTPUPYET
3HaHusi He Oosee 20% TEOpPETHYECKOrO Marepuaia, JOIMYCKaeT CYIIECTBEHHbBIC OIIUOKH, He
MO>KET M0Ka3aTh HMHTEJUIEKTYaIbHbIC HABBIKHM PEIICHUS MTPOCTHIX 3a7au.

— Ha OILICHKY «HeYJAO0BJETBOPUTEIbHO» (1 Oam) — oOyyaromuiicss He MOXKET MOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHHUS U O0OBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



