MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEOPHA H TEXHOJIOI'HA BBIIVIABKH CTAJIH B KHCJ/IOPO/ITHbBIX
KOHBEPTEPAX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Metamnyprus

Hanpasnennocts (mpoduiib/crieriuanu3anys) nporpaMmbl
TexHonoruu u U poBoE yrpaBiIeHUE MPOLECCAMH TPOU3BO/ICTBA YEPHBIX METAJJIOB U CIIJIABOB

VYpoBeHb BhICIIEr0 00pa3oBaHus - OakanaBpuar

®opma 0OyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu
Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypce 3

Maruuroropck
2022 ronx



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 22.03.02 Meramnyprus (npruka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouas mporpamma paccMoTpeHa u ojo0peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA

17.01.2022, nmpotoxon Ne 4 ' _,r Y
3aB. kadenpoi . ' A.C. XapueHko
PaGouas mporpamma ogoOpena metoauueckoi komuccueit UMMuM
15.02.2022 r. mpoTokon Ne 6 g j/// /
pencenarens (4~ A.C. CaBunoB

PaGouas nmporpamma cocraBicHa:
noueHT kapeapsl MuXT, kana. TeXH. HAyK M.B. IloramnoBa

Penensenr:
noueHT kadeapsl JIITuM, kana. TexH. HaAyK O.C. MonoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl MeTaluTyprui ¥ XUMHYECKHX TEXHOJIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauTyprud U XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3acefaHuu Kapeapsl MeTauTypriud i XUMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lensimu ocBOeHUS AUCUMILTUHBI «BhITIIaBKa CcTany B KOHBEPTEPax» SBJISIOTCS: pa3BUTHE
y CTYACHTOB JHMYHOCTHBIX KadecTB, a Takxke (HOpMHUpOBaHHE OOMIENPOPECCHOHATBHON U
po)eCCHOHAIBHONW KOMIETEHIIMA B cooTBeTcTBUM ¢ TpeboBanusmu DPI'OC BO 1o
HarnpasieHuto noarotrosku 22.03.02 Meramnyprus.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuummza Teopus M TEXHOJIOTHS BBIUIABKM CTald B KHCIOPOJHBIX KOHBEpTEpax
BXOJHT B YacTh Y4eOHOrO IIaHa (pOpMUPYEeMYIO0 YHYaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHHHA
00pa3oBaTeNbHON IPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

OCHOBBI METAINTYPrU4€CKOr0 IPOM3BOACTBA

®dusuka

3HaHusA (YMEHHUs, BIaJ€HHs), OJIYYEHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

MogenupoBaHue NPOLECCOB U 0OBEKTOB B METAILITYPTrUU

HoBble TEXHOIOTNYECKUE PELLIEHUS B METAJITYPTUN YEPHBIX METAIIJIOB

OCHOBBI TEXHUUECKOI'O TBOPYECTBA

Pa3nuBka u Kpucrammsanus cTainu

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI

[ToaroroBka k caade u ca4ya rocy1apCTBEHHOIO HK3aMEHa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbpraTe ocBOeHUS JUCHUILIUHBI (MOay ) « Teopus 1 TEXHOJIOTHS BBIIIABKH CTaJIH
B KHCIOPOJHBIX  KOHBEpTepax» OOydamooluiics JOKeH o0siafgaTh  CeIyIOLUMU
KOMIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[TK-1 Crioco6eH BBIOMHATH TEXHOJOTUYECKUE OMEPAlMU MO MOTYYCHUIO METaJUTypru4ecKon
NPOJIYKIUH, €€ JaJbHeHIIer 00padoTke

IK-1.1 OcymiecTBisieT TEXHOJIOTHYECKHE onepauuu no MOJTYYECHUIO
METAJUTYPTHYECKOM TPOJIYKIINH, €€ JaIbHEHIIeH 00paboTKe




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 11,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynuTopHas — 3,9 akaJl. 4acos;

— caMocrosTenbHas pabora — 195,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

®dopma aTTecTaluu - KypcoBas paboTa, IK3aMeH

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyIero
=
B aKaJl. 4acax (5 Bnu KOHTPOJIS
Pasnen/ Tema 2 (B axaz. vacax) S A . p Kon
> & © | caMoCTOATENBHOM | ycrmieBaeMOCTH U
JIACIMTUTHHBI 7 [ .. | xoMnereHiK
0 & paboTs MIPOMEKYTOYHOM
na6. | mpakr. | €8
Tlex. z'g aTTecTaluu
3aH. 3aH. | O &
1. Conepxanue Kypca
Nzyuenue
1.1 BseneHue: CTPyKTypa ye .
y4eOHOM, Hay4HOH
MPOU3BOICTBA YEPHBIX o
1 CIIPAaBOYHON
METaJLIOB u 3a1a4n
CTaJICMIaBUIIEHOTO AHTEPATYPRITIO | 11 \eskcyToumBIil
0,2 02 | 18 Teme POMEAYT MK-1.1
MIPOM3BOJICTBA, npenMer 3a4er
IOUCIHUIIINHBL.
JUCIHUIIINHBI,
PaboTa ¢
y4eOHO-MEeTOTNUEeCKHE
3JIEKTPOHHBIMU
MaTeprabl
OubIIMoTEKAMH
1.2 YcrpoiicTBo
COBPEMEHHOTO KOHBEpTEpa:
TEOMETPHS pabouero
MPOCTPAHCTBA, (QYTEPOBKa, Uzyyenue
KOpIIYC, OINOpPHOE KOJBILIO, yueOHOM, Hay4dHOU
MeXaHU3MBbI TIOBOPOTA. 1 CIIPAaBOYHON
CucteMsl oa4u U L I N——
KHCJIOPOJIa, 3102 0,2 23,4 TEME P 3a‘i’; TIK-1.1
HIaK000Pa3yHOIIUX, JTUCLIUTUTAHBI.
PACKHCIISIOMINX u Pabora ¢
JIETHPYIONINX MAaTepPHAaIOB. JNIEKTPOHHBIMHA
T"azooTBOASIIINI TPAKT. OubIMOTEKAMH
PasnoBugHoCTH CHCTEM
OXNIKACHHS W  OYUCTKU
rasoB
Nzyuenue
13 CgoiicTBa yueOHOMH, HayYHOH
METAJLTYPTHICCKUX n cnpaBquoﬁ
pAacIIaBOB: YYyryHa, CTaJH JUTEPATypPhI IO
u IIJIAKOB. 0,2 0,2/0,21| 26,3 TEME YcTHBIN onpoc TIK-1.1
TeMmepaTypHbIi peXHUM B JACIUIUTAHEI.
METaJUTyPTUYECKUX Pabota ¢
arperartax JNEKTPOHHBIMU
6ubmrorekamu




14 Kaccnueckast

TEXHOJIOTHS BBITUIABKH

CTali B  KOHBEpTepax:

noHsTHE «TeXHONOTHS» WU

«Kiaccuueckas

TEXHOJIOTHS». Vsyucnue

TexHonornueckue yaeGHOM, HayaHOH

HHCTPYIIIHH, x " cnpa’BquOﬁ

Ha3HAuUeHHE U CTPYKTYpa.

IlepBas onepanus 02 02 2 JIHTCPATYPEI 10 KonTponshas
, , 0 TeMe MK-1.1

BBITIIABKH CTan B J— pabora 1

KOHBEpTEpax - OCMOTp H PaGora ¢

MOATOTOBKA arperara U ero

cucteM K pabote. 3ajgaui, %J;%I;Tp?s:e}:czxﬁ

0053aHHOCTH  TIEpCOHAJIA,

BU/IBI pabor 10

BOCCTaHOBJICHHIO pabouero

(4 (dyTepoBky,

MPOJODKUTENHHOCTD

orepanuu

1.5 3arpy3ka JIoMa:

Ha3HAYeHWe W TpeOOBaHH

K IPOBEACHUIO OIEPaLUH.

XapakrepucTuka oma:

XHUMHUYECKUI COCTaB, Uzyyenue

COITyTCTBYIOIINE y4eOHOM, Hay4HOH

Marepuaisbl, rabapuThl. 1 CIIPAaBOYHON

Tonaya Joma K JUTEPATYpPHI 110 KoHtposbHas

KOHBEPTEPY, CIOCOO0BI 0,2 0,2/0,2U| 16 TemMe pabota 1 MK-1.1

3arpysKH, JIICITUIUINHEL.

HIPOJOKUTEILHOCTD Pabora ¢

orepanuy. Ilomada mepBoit JNIEKTPOHHBIMU

MOPLUHU Oubimorexkamu

ITaK000OPa3yIOLIHX

MaTepuaioB: BH ]I u

KOJIMYECTBO Marepuana,

cucreMa 3arpys3Ku,

1.6  3amuBka  4yryHa:

3ajada u CIIOCOOBI

MIpOBENCHUS,

MpOAOJIKUTECIIBHOCTD . HSY‘ICHI/IC

ormepanyd.  XUMHYECKHA yae6HOM, HayHO

COCTaB U TeMnf:paTypa " cnpa’BquOﬁ

YyryHa, MHKCEPHBIN MIIaK. SMTEpATYpEI T

Cpeactaa 0,2 0,2/0,21| 12 Teme Vernsiii onpoc MK-1.1

TPaHCIIOPTUPOBKH YyTyHa.

MuxkcepHoe OTJIEJIeHNUE, ﬂﬂgzlggf;:bl.

MHKCEPE, Kot JNEKTPOHHBIMU

MHUKCECPHOTO THIIA, 6I/I6J'[I/IOTCK3.MI/I

MAaIIMHBl ISl CKaYMBaHHUS

nutaka. O6paboTka yyryHa

nepen 3aJIMBKOM.

CocrosiHMEe KOHBEPTEPHOI

1.7 IIponyska Kak

OCHOBHasl

TEXHOJIOTHYECKast "

omeparus.  «3aKUTaHHE» yqe6H?)}p:1quHap}IZHOﬁ

TUTaBKH, TIOJIOKEHUE " CHpa’ISOIIHOﬁ

Sg’ﬁ::;og pe);(:M 11;)2;2;2 JIUTEPATYPHI 110 3amuTa 3

IpOMyBKH. KoMreke 0,8 0,2/0,21 Teme naboparopHon TK-1.1

JACIUIUTAHEI. paboThl

(HU3UKO-XUMHYECKUX u Pabora ¢

TEUIOBBIX TPOLECCOB! NT—

AYTHEBOH, LUTAKOBBIA 1 SUGHOTeKAMI

TEIUIOBOM PEKUMBI

HPOIYBKH.

HpOI[OJ'DKI/ITeJ'ILHOCTI)




1.8 «IToBankay
KOHBEpTEepa. Crioco6bt
orbopa mnpod Meramia u
TIIaKa, 3aMep
TEeMIIEPATYPHI. M3IIII.
BpeMsi 0)XKHIaHUS aHAIU3A.

Nzydenne
yueOHOli, Hay4yHOM
U CIIPaBOYHOM

Bel-myck  Meramnma, poib JIUTEPATYPRLTIO 3amura
Y : 08 02 |106 Teme TaBopaTopHoii MK-1.1
CTaJICBBIITYCKHOTO
JACIUIUIAHEI. paboThI
OTBEPCTHSI. Ortceuka
Pabora ¢
nUiaka.  Packucnenue
JNEKTPOHHBIMU
JeTHpoBaHue cranmd. Poib
OoubmoTekamMu
CTpyH MeTauia. Bpews
Boimycka. CinB  1mUTaxa,
MPOJIOIKUTEILHOCTh
1.9 Usmenenuwe cocraBa
Meraia o X0y
TIPOTYBKH: Hayajo
pomy Nzydenne
MPOJYBKH — COCTaB YyryHa, o .
. y4eOHOM, Hay4HOM
JoMa, CpeiHWH  cocTaB .
1 CIIPAaBOYHON
MeTaomuxThl. OCHOBHBIC
€aKIUK  OKUCIUTEIHLHOTO fHTCPATYPEL O KontposnbHast
P 0.8 0,2/0,24| 0,6 Teme P MK-1.1
papUHUPOBAHHS. pabora 2
JTACIUTUTAHBI.
OcraTouHble  COMEpKaHUS
Pabora ¢
XHUMHYECKAX  DJIEMEHTOB.
JNEKTPOHHBIMU
Ponb KkonMYecTBa IUIAKA.
OubIMoTEeKaMH
Koadduuenrsr
pacrpenenieHdsi ¥ CTeNeHb
OKHCJICHHS DJIEMEHTOB
Nzydenne
1.10 H3smeHeHue cocraBa yueOHOM, HaydHOU
ITaka M0 XOAY MPOIYBKH: 1 CIIPAaBOYHON
Si02, MnO, FeO (Feo6r, JUTEPATypPhI 1O KoHThoNkHaS
YFeO), CaO, MgO. Pom 0,2 0,4/0,31| 28 TeMe agmz MK-1.1
OKCHJIOB ’KeJe3a. SIBieHus JUCIUTITNHBL. p
«BBIOPOCOBY» u Pabota ¢
«CBOpaYMBaHUD) IITaKa INEKTPOHHBIMHU
O6ubmmorekaMun
Nzyuenue
. eOHOM, Hay4HOU
111 MarepuansHeli | ya > HayHH
” U CIIPaBOYHOM
TEIUIOBOM OanaHChI
KOHBEPTEPHOH TUIABKH JHTCPATYPRI 10 KonTponbHas
PTeP ' 0,2 18 |405 Teme P MK-1.1
XapakTepucTHuka pabora 2
. OUCHUIIINHBL.
OCHOBHBIX cratei
PaGora c
OanaHcoB
3JIEKTPOHHBIMU
OoubmroTekaMun
Hroro no pazaeny 4 4/1,31 |195,4
Hroro 3a cemectp 4 4/1,31 |195,4 Kp,?K3aMeH
KypcoBast pabota.
Hroro nmo gucourinHe 4 4/1,31 |195,4 yp p ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C menpro peanu3aniy KOMIIETEHTHOCTHOTO TIOJX0/a, a Takke (opmMupoBaHus U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CIEIYIOIINE CPEIICTBa,
CIocoObI ¥ OPraHU3aIMOHHBIE MEPOTIPHUSITHS:

- U3YYCHHE TEOPETHYECKOro MaTepuaia AUCIHUILIUHBI Ha JIEKIHUAX C UCTIOIh30BAHUEM
KOMIThIOTEPHBIX TEXHOJIOTHA;

- CaMOCTOSATEhHOE HW3YYCHHE TEOPETHUYECKOro MaTepuaia JUCHUIUIMHBI  C
HCITOJIb30BAaHUEM METOIMUECKHUX Pa3pabOTOK, CIIeHaIbHON Y4eOHON ¥ HAYyIHOU JINTEPaTypPhI;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyJarommxcs Ha
71a00paTOPHBIX 3aAHATHSIX.

B wu3nokeHMH JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
7a00paTOPHBIX 3aHATUN TPEAINOoJaraeTcs Mepexol OT PEHPOIYKTUBHBIX METOJ0B OOYYCHHS K
YaCTHYHO TIOMCKOBBEIM M  HCCIEAOBATEIbCKUM METOJaM, pPa3BUBAIOIIMM JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaBaTh COOCTBEHHOE MOHUMAaHUE
Bonipoca. C 3TO# IeNbI0 BO3MOXHO HWCIIOJIB30BAHHE METOJOB IBPHCTUYCCKHUX BOMPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

CamocrosiTennbHass paboTa CTYIEHTOB JOJDKHA OBITH HallpaBieHA Ha 3aKpeIUiCHUE
TEOPETUUECKOr0 MaTepuania, U3JI0KEHHOTo MpernoaaBaTesieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha TMOJTOTOBKY K JaOOpaTOPHBIM 3aHSTHSM, MOITOTOBKY K
HWTOTOBOH aTTECTAIUH.

B xoe 3aHsaTHII penonaaraeTcs UCIOIb30BaHNEe KOMITJICKCA MHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO O0YYEeHHUSI CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO37JaHWE TPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IMPOOJIeMBI
MIPETo/IaBaTelieM;

- CaMOCTOSATEIBHYIO TIOMCKOBYIO JCSATCILHOCTh B PEIMICHUH Y4eOHBIX MpodieMm,
HaMpPaBIIIEMYIO MIPEToaBaTelieM;

- CAaMOCTOSITEITLHOE PEIICHUE MPOOJIEM CTYACHTAMU 110 KOHTPOJIEM TIPEIo1aBaTelsl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C WCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTQX CTYJICHTOB 1O COCTaBIICHUIO TAOJUIl, CXeM, Tpa)uKOB C MPOBEICHUEM
MOCTEAYIOIETO UX aHAIN3a;

- TNpUMEHEHWE PEKOMEHJAMA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany,

- PacKphITHE TperojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIX0JI0B K PEIICHUIO KOHKPETHOM MPOOIIEMEI;

- aHAJIM3 TIONTyYEHHBIX PE3yIbTATOB U OTHICKAHHUE TPAHUII MX PUMEHUMOCTH;

- UCTTOJTH30BAHUE 3aJJaHUH JIJIS1 CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU JTAHHBIMH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHOBBI METAJUTYpPrU4eCcKOro Mpou3BojcTBa : yueOHuk / B.A. burees, K.H. Bro-BuH,
B.M. Konokonsies, B.M. Canranuk. — Cankt-Ilerepoypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : 2NeKTPOHHBIH // DNeKTpOHHO-0MOIHOTeHAs



cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/90165 (mara oOpamieHwus:
19.11.2019). — Pexxum gocTyma: ajs aBTOPH3. I0JIb30BATENIEH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Usnes, C.A. Meramnypruueckue TEXHOJIOTMH. MeTtamnyprus 4€pHbIX METaLIOB !
yuebnoe mocooue / C.A. Usnes, M.I1. KimroeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — Tekcr : anekTpoHHbId // DnekTpoHHO-0nOIMoTeuHas cucrema «JlaHpy :
[caitr]. — URL.: https://e.lanbook.com/book/108106 (mata obpamenus: 19.11.2019). — Pexum
JIOCTYTIA: JJI aBTOPU3. MOJIH30BaTEICH.

2. JIysrun, B. I1. Teopus 1 TEXHOJIOTHS METATYPTUU CTaIN: DHEPreTHUKA, TEXHOJIOTHS 1
IKOJIOTHUS CTAJICTIIABIIIBHBIX MIPOLIeccoB : yueOHoe mocodue / B. I1. JIysrun, K. JI. Koceipes, O. A.
KomomoBa. — Mocksa . MUCHUC, 2010. — 67 ¢. — ISBN 978-5-87623-319-6. — Tekcr .
anekTpoHHbii [/ JlaHb : JNEeKTPOHHO-OMOMMoTeunas ~ cucrema. —  URL:
https://e.lanbook.com/book/2061

3. Pacyer mapaMeTpoB IUIaBKU CTaIM B COBPEMEHHOM JYroBoii reuu : yueOHoe nocobdue /
B. A. buree, M. B. [Toranoga, A. B. [lanTtenees u ap. ; MI'TY. - Marautoropck : MI'TY, 2015. -
1 onektpon. onr. guck (CD-ROM). - 3Barnm. ¢ tutyn. oakpasa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124
790/1555.pdf&view=true (mata oOpamenus: 04.10.2019). - Makpooobekr. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

4. . Konecunkos, lO0. A. Pacyer maBku ctajv B KHCIOPOJHOM KOHBEpPTEPE C BEPXHEH
nofayeid ayths . yueOHoe mocobue / FO. A. Komecuuko, A. M. Cromspos ; MI'TY. -
Marautoropck : MI'TY, 2018. - 49 c. : wn., cxemsl, Tabn., rpad., 3ckusbl, yept. - ISBN
978-5-9967-1165-9. - URL:
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ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.
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12. ExeMecs4HBI pElEH3UPYEMbI TPOU3BOJACTBEHHBIM, HAYYHO-TEXHUYECKUH W
y4eOHO-METOINYECKUI JKypHal "TexHonorus MeTaJlIoB". — URL:



14. HayuHo-TexHuueckuil xkypHan «MojenupoBaHHe M Ppa3BUTHE TPOLIECCOB 0OpabOTKU
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1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyUYeHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayaAuTopus Ui NPOBEICHUs IPAKTUUYECKUX 3aHATUH OCHAILCHA:

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIUMH Uil TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IMepetadyud u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeblo.

4. ITomerieHue 7151 CaMOCTOATENIBHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue pans XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIELUAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUU U MaTepUaoB.



MNPUJIOXEHHUE 1
Y4eOHO-MeToIn4YecKoe 00ecreueHue CaMOCTOSITEIbHON paboThl 00yJatOIUXCs

AyauTopHas caMOCTOsITeIbHas paboTa 00yJaroIUXCsl OCYIIECCTBIISAETCS Ha MMPAKTUYECKHUX
3aHATHUAX B BUJC BBHIMOTHEHUS YIIPAKHEHUN U PELICHUS 33/1a4, B KOTOPBIX COUETAIOTCS SJIEMEHThI
TEOPUU W TMPAKTUKKA CTaJCIUIaBWIBHBIX MPOLECCOB, IO 3aJaHUI0 M TMOJI KOHTPOJIEM
MPEIoJaBaTeNsl.

BreaynuropHas camocrosiTenbHas paboTa OOydYalOIIMXCS OCYIIECTBISCTCS B BHIIC
W3YYCHHUS YIeOHOU JTUTEepaTyphl MO pa3/esiaM JUCIUILTAHEL.

Bormpocs! 1 3aganus 11 TPaKTHYECKUX 3aHATUN U MPOBEACHUS CAMOCTOSATEILHON paboThI
no JucHuIiiHEe «BbINIaBKa CTaJdM B KOHBEPTEPax» OIMYyOJMKOBAaHbI B CIIEIYIOIIEM
yuebHo-MeTonudyeckoMm oOecnieuenun: KonecnukoB HO.A., bymanoB B.A., Cromspo A.M.
Meramtypruiueckue TEXHOJOTUHM B BBICOKOMPOU3BOAUTEIILHOM KOHBEPTEPHOM IIexe: yueo.
nocobue nox pex. B.A. bureesa.- Maruutoropck: M3a-Bo MarHUTOropck. roc. TeXH. yH-Ta UM.
I''1. Hocosa, 2018. — 379 c.

OueHouHbIE CpeCcTBa I TEKYLIEr0 KOHTPOJI YCIIEBAEMOCTH, TPOMEKYTOUHOM
aTTeCTallMy 10 UTOraM OCBOEHHUS JUCLMIIINHEL:

IIpumepHBbIe BOIPOCHI 111 IPOMEKYTOYHOI0 3a4eTa

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

2. Y CTpolcTBO COBPEMEHHOTO KOHBEPTEPA.

3. ITopsnok BBOAA HEMETAININYECKUX MAaTEPUAIOB B KOHBEPTED.

4. KouBeprepHBIii ra3:  cocraB, TeMIIEpaTypa, 3albUICHHOCTb, OpraHU3alus
€ro O0TBOJA U OYUCTKH.

S, XapakTep OKHACIEHUS KPEMHHMS M MapraHila B KMCIIOPOJHOM KOHBEPTEPE.

6. [II1akoBBI PEXKUM 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. W3meHenue cpenHel TeMIiepaTypbl MeTajula 1o XO4y MpoayBku. Oxnaxaarolee
BO3JIEUCTBUE IPUCAIOK.

11. CrpyKTypa KOHBEPTEPHOU BaHHBI B [IEPUOJT MAKCUMAJIBHBIX CKOPOCTEN OKHUCIEHUS
yriepoja.

IIpuMepHBIe 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 TexHojorudeckas onepanus B KK.

5. «IToBanka» KOHBEpTEpA.

6. OcHOBHBIE MapaMETpPbl KHUCIOPOJHOTO JyThd: YHCTOTAa, JIaBJICHUE,
MHTCHCUBHOCTb  IPONYBKH, CKOPOCTh UCTEUYECHHUS], IITIOTHOCTb.

1. OCOo0eHHOCTH TPUMEHEHHSI [UINHIPUYECKIX U KOHHYECKUX COMeN Ui MOoJadu
IyTbs B KOHBEPTEDP.

8. CrpyKTypa peakilnOHHON 30HBI IPH MIPOYBKE METAJLIA CBEPXY.

9. KomOuHupoBaHHas IpoiyBKa KOHBEPTEPHOH BaHHBI: HA3HAYEHUE U PEAreHTHI.

10. CrpyKTypa peakinOHHOMN 30HBI IIPH MIPOTYBKE METalIa CHU3Y.



11. OO6mrast xapakTepucTHKa coria JlaBans 1 npuHIKI ero paboThI.
12. CTpyKTypa KOHBEpTEPHOI BaHHBI ITOCJIE 3IUBKHU JKUIKOTO YyTyHA.

IIpumepHbIe 3aJaHUA ISl BHINOJHEHNSI KOHTPOJIbHOM PadoThI

Konrponbnas padora Ne 1.

- Kitaccuueckasi TeXHOJIOTHS BBITJIABKH CTaJIM B KOHBEPTEPAX.

- TpeOoBaHus y MMXTOBBIM MaTepraiaM KOHBEPTEPHOH IUIaBKH.

3amaga 1. OmpenenuTh pacxoJ] TEXHUYECKH YHCTOrO KHUCIOpPOJa Ha MPOJYBKY
MeTayIomuxThl, cocrosuie n3 100 T soma u 300 T )KUAKOTO UyryHa, UMEIOLIETO XUMUYECKUI
cOoCTaB OJM3KHUHA K CpeaHUM 3HadYeHHsIM coctaBa uyryHoB ITAO «MMK»y», npu BbIIIaBKE B
KOHBepTepe aBTOKY30BHOH ctanu tuna 0810.

3agaya 2. Ckonbko u3Bectd, coxaepxameid 90 % CaO, moxHo nonyuuth u3z 500 T
W3BECTHSKA, €CII B HeM conepxkutcs 95 % CaCO; ?

KonrpoinbsHas padora Ne 2.

- OCHOBHBIE PEAKIIMH OKHCIUTEILHOTO padMHUPOBAHUS.

- MatepuanbHBIi U TEIUIOBOW OaaHChl KOHBEPTEPHOM IUTABKH.

- XapakTepuCTUKAa OCHOBHBIX CTaTel OaJIaHCOB.

- CocTaB 4yryHa, Jjoma, CpeJHUN COCTaB METAJIOIIMXTHI.

3amaya 1. Onpenemurs CcOCTaB  HAMEPTBO  OOOMOKEHHOro 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 % 1.1LI. (HOTEPH NMPU MPOKATUBAHKH).

3amaua 2. Ckonbko uzBecty, coaepxarie 85 % CaO, moxuo momyunts n3 1000 T n3BecTHsIKA
ATranoBckoro MectopokaeHus ? M3BecTHSIK ATraroBCKOro MeCTOposkaeHus coaepxut 52,77 % Ca0; 3,2
% MgO; 0,8 % SiO»; 0,1 % S 1 43,13 % m.1.11. (ToTepr MPHU MPOKATUBAHKH).

JlaboparopHas paboTa

N3ydyeHne KIacCMUYECKOW TEXHOJIOTMM KOHBEpPTEpHOW InaBku Ha OBM Tpenaxkepe
(mporpamma SIKE).

Paborta BbIMONHSETCS B pexuMe mporpaMMmel «OOydeHHE», 3alIUIIAeTCs B pPEXHUME
«TectupoBanue».




MNPUJIOKEHHUE 2
OneHo4HBIE CpeICTBA A5 NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTaluu

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

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 Iepeuens meopemuieckux 60RPOCOE K 3aUemy C OYeHKOIL:
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 M0 BOCCTAHOBIICHHIO Pab0Uero ciaos GyTepoBKH.

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

Knaccudukarms coBpeMEHHBIX CIIOCOOO0B IIABKU CTaJIM B KOHBEpTEpax.

Buasl ra3oB okuciHTENed I NPOXYBKM MeTalja B KOHBEpTEpax M CHOCOOBI BBOAA HX B
KOHBEPTEPHYIO BaHHY.

KomOuHnpoBaHHast Ipo/lyBKa KOHBEPTEPHOW BaHHBI: HA3HAUCHNE W PEareHTHI.

CrpykTypa peaklIHOHHOM 30HBI IIPU NPOJYBKE METAJLIA CHU3Y.

OOmas xapakTepucTHKa coruia JlaBais 1 NpUHINI €ro padoTHI.

CrpykTypa KOHBEpTEPHON BaHHBI M1OCIIE 3aJIUBKHU KUAKOIO UyTyHA.

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

OCHOBHBIE TIPOLIECCHI B IEPBUYHON PEaKI[HOHHOH 30HE.

Xapakrep B3aUMOJEHCTBUS 1yThsl C METAJUIOM B IEPBUYHON PEAKIIMOHHOM 30HE.

OCHOBHBIE 3JIEMEHTBI KOHCTPYKLMH (YpM /IS IOJA4YH AyThsl CBEPXY.

JlyTbeBbIE YCTPONCTBA IIPU IPOJYBKE METAUIa CHU3Y.

OCHOBHBIE TIPOLIECCHI BO BTOPHYHOHN pPEaKIIMOHHON 30HE.

Ponb okcuaoB xenes3a B OKUCIUTENbHBIX IPOIECCaX PEAKLIUOHHON 30HBI.

nanbpHEHe 00padboTKe




0) Ilopsinox mpoBegeHHMs NMPOMEKYTOYHON ATTECTALMH, MOKa3aTeJld W KPUTEPHH
OLICHUBAHUS:

[TpomexxyTouHasi aTrTecTalus MO JUCHHUIUIHHE «BbIMJIaBKa cTajim B KOHBepTepax»
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOINNE OLICHUTL YPOBCHL YCBOCHUA O6y‘IaIOH_[I/IMI/IC$I
3HAHWH, W TMPAaKTHYECKHE 3aaHusl, BBISBISIONINEC CTENEHb CHOPMHUPOBAHHOCTH YMCHUH U
BJIQJICHUH, TIPOBOUTCS B (hOpME 3a4eTa C OILICHKOM.

3a4er U 3K3aMEH M0 JaHHOW TUCIHUILUIMHE MPOBOIUTCS B BHIC COOCCEIOBAHUS B pPaMKax
TCOPCTUUCCKHUX BOIIPOCOB, BBIHOCUMBIX Ha 3a4CT I/I/I/IJII/I peICHUS NPAKTUICCKUX SaI[aHHﬁ.

llokazamenu u Kpumepuu oyeHusanus 3a4ema:

— Ha OLIEHKY «324TEeH0» JOJDKCH II0Ka3aTh BBICOKUH YPOBEHb 3HAHUN HE TOJIBKO HA YPOBHE
BOCIIPOM3BEACHUS W OOBSICHEHUS HMH(OpMAIMHM, HO W HMHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npo6iaem u 3anad. OOyyaromuiicss JeMOHCTPUPYET CUCTEMHbIE TEOPETUUYECKUE 3HAHMS, BIIAJICET
TEPMUHOJIOTHEH, JeNaeT apryMEHTHPOBAaHHBIE BHIBOABI M OOOOIICHWS, NMPUBOAUT MPUMEPHI.
OOyuarouuiics ymeeT AelcTBOBAaTh B HECTAHJAPTHBIX CUTYAlMSX; BJIAJEET CIOCOOaMU 3alUThI
O0BEKTOB HHTEIUIEKTyaJIbHOH COOCTBEHHOCTH M KOMMEpPLHAIM3alUU IIpaB Ha OOBEKTHI
UHTEJUIEKTYaJIbHOH COOCTBEHHOCTH.

— OLEHKY «He€ 3a4YTeHO» II0JIy4aeT, €CJIM HE MOJXKET IOKa3aTh 3HAHWS Ha YpPOBHE
BOCIIPOU3BEICHUS U 00BbCHEHUS HHPOPMALIUK, HE BIIaZieeT TEPMUHOJIOTHEH, HE MOXKET M0Ka3aTh
HaBbIKM pEIIeHUs MPOCThIX 3afad. OOyyarouiuiicss JeMOHCTPUPYET HE3HAHHE TEOPETHUECKUX
OCHOB IIPEIMETa, HE YMEET JIeJaTh apryMEHTUPOBAHHBIE BBIBObI U IIPUBOIUTD IIPUMEPBI.

Iloxazamenu u Kpumepuu OYyeHUu6aHuAl 3K3amena.

— Ha OILICHKY «OTJMYHO» (5 0amioB) — o0yyaronuiicss AeMOHCTPUPYET BHICOKUI YPOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaThyeckoe U TIIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYeT
3HAHUSIMH, YMEHUSMHU, TPUMEHSET UX B CUTYallUSX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «Xopomo» (4 Gamna) — oOydarouuiicss JEMOHCTPUPYET CPEIHUN YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOECHBI, HO JOMYCKaIOTCS
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiIx, IICPEHOCC
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OILIEHKY «YyAOBJETBOPUTEJbHO» (3 Oamia) — oOydvarouuics JIEeMOHCTPUPYET
HOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJ€ KOHTPOJBHBIX MEpOIPHUITUI
JIOTTYCKAIOTCS OLIMOKU, TPOSIBISETCS OTCYTCTBHUE OTAETBHBIX 3HAHWW, YMEHUMN, HABBIKOB,
0OyJaromIMiCs HCIBITHIBAET 3HAYUTENbHbIC 3aTPYAHEHHS TpPHU ONEPHUPOBAHUM 3HAHUSMU U
YMCHUSAMU IIPU UX TIEPEHOCE HA HOBBIC CUTYallUH.

— Ha OICHKY «HeYAOBJIETBOPUTEJIBHO» (2 Oamna) — oOy4aromuiicss JAEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHueckoro marepuaia, JOMYCKAaeT CYIIECTBEHHBIE OIMUOKU, HE
MOYKET MOKa3aTh UHTEIUIEKTyalIbHbIE HABBIKM PELICHUs MPOCTHIX 3aa4.

— Ha OIICHKY «HeYJAOBJeTBOPUTEILHO» (1 Oamr) — oOydaromuiicss He MOXKET TOKa3aTh
3HaHUS HAa YpPOBHE BOCIPOM3BEJCHHUA U OOBACHEHHMS HWHPOpPMALMM, HE MOXKET I0Ka3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



