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»

St '}T,BEP}KI[AIO
/ )InpeKTO NiMuM
T L e AT CaBUHOB

/ T 09.02.2023 1

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
OuHast

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypce 2,3
Cemectp 4,5

Maruuroropck

2023 rox



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 mporpamMma paccMoTpeHa U 0100peHa Ha 3aceqaHuu kadenpsl Metamtypruu u
XUMHUYECKHX TEXHOJIOTUI

08.02.2023, mporokoin Ne 5 . /
3aB. kadenpoit A ey A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
09.02.2023 r. mpotokoia Ne 5

IIpencenarens == C. CaBUHOB

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

Penensenr: ]
noueHT kadeapsl JIITuM, kana. TexH. HaAyK 0O.C. MonoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu ¥ XMMHUYECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMUYEeCKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

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

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu Kapeapbl MeTaluTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




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

Pa3nuBka u Kpucrammsanus cTainu

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW paOOTHI

IlonroroBka k cade u cjada rocyapCTBEHHOTO SK3aMEHa

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbpraTe ocBoeHUs JUCHUILIUHBL (MOys) « Teopus 1 TEXHOJIOTHS BBIIIABKH CTaJIH
B KHCIOPOJHBIX  KOHBEpTepax»  oOOydamooluiics JO0KeH  o0siafgaTh  CIeIyOLUMU
KOMIETEHIMSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXCHHUA KOMIICTCHIIMH

[TK-1 CriocoOeH BBIMOIHATh TEXHOJOTHUYECKUE OIMEPAIMH IO MOJYYCHHIO METaJLTypPruuecKoi
MPOAYKIINH, €€ TaIbHEHIIIeH 00paboTKe

IK-1.1 OcymecTBiser TEXHOJIOTHYECKHE oTeparuu o MOJTYYEHUIO
METAJTYPIUISCKO NPOAYKIIHH, €€ TaJIbHeHIIeH 00padoTke




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 133 akaj. 4yacos:
— aynutopHas — 126 akaj. 9acos;
— BHEAYJIUTOpPHAS — 7 aKaJl. 4acoB;
— caMocCTosTeNbHAs pabota — 47,3 akaJl. 4acoB;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 3a4eT, KypcoBasi paboTa, 3Kk3aMeH

AynutopHast ) s
o | wouraxTHas pabora E 3 dopma TeKyIIEro
=
Pasyen/ Tema % (B akaz. yacax) E = Bun 5 KOHTPOJIS Kon
S & © | caMoCTOsITeNbHOM | ycrieBaeMOCTH U
JIACIMTUTHHBI 5 [ . | KoMIIeTeHINH
@) Q & padoThI MIPOMEKYTOYHOM
na6. | mpakr. | € & ATTeC AL
Jlek. s < 11,
3aH. 3aH. O &
1. Conepxanue Kypca
Nzyuenue
1.1 BsedeHue: CTpyKTypa ye .
y4eOHOM, Hay4HOH
MPOU3BOICTBA YEPHBIX o
1 CIIPAaBOYHON
METaJLIOB u 3a1a4n
CTaJICMIaBUIIEHOTO fHTEPATYPRITIO | 1y MeskcyToumBbiit
8 2 4 TemMe P yr TK-1.1
MIPOM3BOJICTBA, npeaMer 3a4eT
IOUCIHUIIINHBL.
JUCIHUIIINHBI,
PaboTa ¢
y4eOHO-MEeTOTNUEeCKHE
3JIEKTPOHHBIMU
MaTeprabl
OubIIMoTEKAMH
1.2 YcrpoiicTBo
COBpPEMEHHOTO KOHBEpTEpa:
TEOMETPHS pabouero
NpoCTpaHcTBa, (yTepoBKa, Uzyyenue
KOpIIYC, OIIOpPHOE KOJIBIIO, yueOHOM, Hay4IHOU
MeXaHU3MBbI TIOBOPOTA. 1 CIIPAaBOYHON
CucteMsl rnozja4u L R O ——
KHCJIOPOJIa, 4 8 6 4 TEME p 3a£T TIK-1.1
HIaK000Pa3yHOIIUX, JTUCLIUTUTAHBI.
PACKHCIISIOMINX u Pabora ¢
JIETHPYIOIINX MaTEPUAIIOB. JNEKTPOHHBIMHA
T"azooTBOASIIINI TPAKT. OubIMOTEKAMH
PasnoBugHoCTH CHCTEM
OXNIKACHUS W  OYHCTKH
ra3oB
Nzyuenue
13 CgoiicTBa yueOHOMW, Hay4YHOH
METAJLTYPTHICCKUX n cnpaBquoﬁ
pAacIUIaBOB: YyTyHA, CTaJH U JUTEPATypPhI IO
nUlakoB.  TemmepaTypHBIN 4 8 2,1 TeMe VYerHbIi onpoc IK-1.1
pexUM B JACIUIUTAHEI.
METaJUTyPTUYECKUX Pabota ¢
arperartax JNEKTPOHHBIMU
6ubnrorekamu




14 Kaccrnueckas
TEXHOJIOTHS BBIIUIABKHU
CTaldi B  KOHBEpTepax:
noustie «TexHomorus» u

«Kiaccuueckas
TEXHOJIOTHS». Visyucnnie
TexHonornueckue yae6HOM, HayqHOf
MHCTPYKUHH, X u cnpa’BquOﬁ
Ha3HAueHHE W CTPYKTYypa.
IepBas onepanus 29 HHTepTaeTMng o KontponbHas MK-1.1
BBITIIABKH CTan B ’ N —— pabota 1 '
KOHBEpTEpPAaX - OCMOTp H Pabora ¢
MOATOTOBKA arperara M ero
cucreM K pabore. 3angauw, %J;%I;Tp?s:e}:czxﬁ
0053aHHOCTH  TIepCcOHaa,
BU/IBI pabor 10
BOCCTAHOBJICHHIO pabodero
(4 byTepoBky,
MPOJODKUTENHHOCTD
orepanuu
15 3arpyska oMma:
Ha3HAYeHWEe W TpeOOBaHUS
K IIPOBEJICHUIO OIEepalyu.
XapakrepucTuka oma:
XHUMHUYECKUI COCTaB, Uzyyenue
COIYTCTBYIOIIHE yueOHOM, HaydHOU
Marepuaisbl, rabapuThl. 1 CIIPAaBOYHON
Tonaya Joma K JUTEPaTyphl O KontpobHas
KOHBEPTEPY, CrocoOsI 3,8 TemMe pabora 1 MK-1.1
3arpysKH, JCIUTUINHEIL.
HIPOJOKUTEILHOCTD Pabora ¢
orepanmy. [lomaua mepBoit JNIEKTPOHHBIMU
MOpLMHU 6ubmroTekamMu
ITaK000OPa3yIOLIHX
MaTepHUaoB: BUJ 51
KOJIMYECTBO Marepuana,
cucreMa 3arpysKu,
1.6 3anuBka yyryHa: 3agaua
U CcrocoObl  IPOBEACHHUS,
MPOJODKUTENHHOCTD
OIIEpaLUH. XuMuyeckuit Haysenne
cocTaB M Temmeparypa yae6HOM, HayqHOf
1éyryHa, MUKCEPHBIH MIIaK. 1 cripaBoTHOi

€CTBA
TIfaI:]IlCHOpTI/IpOBKI/I qyTyHa. THTEPATYPHL IO .

2 TeMe YerHblii onpoc MK-1.1
MuxkcepHoe OTZCJICHUE, e —
MUKCEPBI, KOBIIH Pabora ¢
MHUKCEPHOTO THUIIA, MAIITUHBI IEKTPOHHBIMHU
Ul CKauMBaHWS —[UIaKa. SUGIHOTeKAMI
OO6paboTka uyryHa mnepen
3aJIMBKOM. CocrosiHHe
KOHBEpTEpHOU BAaHHbI
TIOCJIe 3AJIMBKU YyTryHa
1.7 [Tponyska Kak
OCHOBHAsI TEXHOJIOTHYECKast
omeparus.  «3akKUraHue» VisyucHue
TUTABKH, TIOJIOKEeHUE QypMbl yae6HOM, HayHOI
U PEXUM MOJIa4H MPHUCATOK " cnpa’Bquoﬁ
;O()MnnziiMﬂ TPOLYBIH. JUTEPaTyphl O 3amura §
(UBHKO-XHMHCCKIX u TeMe nabopaTopHOH IK-1.1
. JACIUIUTAHEI. paboTbl

TEIUIOBBIX MpOLECCOB! Pabora ¢
ZYTbEBOH,  IIAKOBBIE M SIKTPOHHBIMH
TETIIOBOMH PEKUMBI SUGHOTeKAMI
MIPO/IYBKH.
[IponomxurenpHOCTH

orepanumn




1.8 «IloBanka» KoHBepTEpA.
Criocobbl  orbopa  mpob
MeTalla M IIIaKa, 3aMmep
TEMIIEPaTypBhl. M3IIIL
BpeMsi oxHIaHUs aHAIH3a.
Brr-myck meramma, poisb

Nzydenne
y4eOHOli, Hay4yHOM
U CIIPaBOYHOM

CTANCBEITYCKHOLO JUTEPATypPhI O 3amuTa
Y 8 6 10,8 TemMe nabopaTopHOi TK-1.1
otBepctusi. OTceuka muiaka.
JTACIUIUIAHEBI. paboTh
Packucnenune u
Pabora ¢
nerupoBanue cramd. Pounb
JNEKTPOHHBIMU
CTpyH MeTaima. Bpewms
OoubmoTekamMu
Boimycka. CnuB  muIaka,
MPOJIOTKUTELHOCTh
onepauun. L{uxn nnaBku
1.9 Usmenenne cocraBa
Meraia o X0y
TIPOTYBKH: HayaJo
pomy Nzydenne
MPOJYBKH — COCTaB YYT'YHa, o .
o y4eOHOM, Hay4HOH
JoMa, CpemHHH  cocTaB .
1 CIIPAaBOYHON
MeTauomuxThl. OCHOBHbBIC
CaKIUK  OKUCIHUTEIHLHOTO fHTCPATYPRL O KonrponbHas
P 8 6 |86 Teme b MK-1.1
papUHUPOBAHHS. pabora 2
JTACIUTUTAHBI.
OcraTouHble  COJEpKaHUSL
Pabora ¢
XUMHYECKAX  DJIEMEHTOB.
JNEKTPOHHBIMU
Ponp konuyectBa muIaKa.
OubIMoTEeKAMH
Koadduuenrsr
pacripenesieHuss U CTEIeHb
OKHCJICHHS DJIEMEHTOB
Nzydenne
1.10 WM3menenue cocraBa yueOHOM, HaydHOU
[ITaka MO0 XOAY MPOIYBKH: 1 CIIPAaBOYHON
Si02, MnO, FeO (Feob, JIUTEPATypPhI MO KoHTOOoMLHaS
¥FeO), CaO, MgO. Poms 6 8 8,8 TeMe a6pOTa2 TIK-1.1
OKCHUJIOB >Keje3a. SIBneHus JUCIUTITHBL. P
«BBIOPOCOBY» u PaboTa ¢
«CBOpaYMBaHUD) IITaKa INEKTPOHHBIMHU
O6ubmmorekaMun
Nzyuenue
yueOHOM, HAYYHOMH
1.11 Matepuaneublii U U CIIPaBOYHOU
TETJIOBON OanaHCh JUTEPATypPhI IO
o KonTtponbnas
KOHBEpTEpHOH TUTaBKU. 6 8 1 TeMe aGota 2 TIK-1.1
XapaKTCpl/lCTl/lKa OCHOBHBIX JAUCHHUIIIIUHBI. p
craTeil OaraHCOB PaGora c
JJIEKTPOHHBIMU
OubmmoTekaMun
Hroro no pazaeny 72 18 36 |473
HWroro 3a cemectp 36 36 31,2 9K3aMEeH,Kp
3a4eT, KypcoBas
Uroro no aucnuminuze 72 18 36 47,3 » KYP

paboTa, 3K3aMeH




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 TPEAINoJaraeTcs Mmepexol OT PEHPOIYKTUBHBIX METOJ0B OOYYCHHS K
YaCTHYHO TIOMCKOBBEIM M  HCCIEAOBATEIbCKUM METOJaM, pPa3BUBAIOIIMM JIOTHYECKOE,
TEOPETUUECKOE 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 (mata oOpaiieHwus:
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 :
[caiir]. — URL.: https://e.lanbook.com/book/108106 (mara obparnenus: 19.11.2019). — Pexum
JIOCTYyTIA: JJI1 aBTOPU3. MOJIH30BATEIICH.

2. JIysrun, B. I1. Teopus 1 TEXHOJIOTHS METATYPTUU CTaIN: DHEPreTHUKA, TEXHOJIOTHS 1
9KOJIOTHS CTAJICTIAaBUIIBHBIX MPOIECcCoB © yueOHoe mocooue / B. I1. JIysrun, K. JI. Kocsipes, 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. PacueT mapaMeTpoB IUIaBKH CTaJId B COBPEMEHHOM TyroBO# meuw : yueOHoe mocooue /
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. o9kpada. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1555.pdf&show=dcatalogues/1/1124
790/1555.pdf&view=true = (mara ooOpamenus: 04.10.2019). - MakpooObekr. - Tekct
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.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3632.pdf&show=dcatalogues/1/1524
778/3632.pdf&view=true  (mara ooOpamienus: 04.10.2019). - MakpooObekr. - TekcT
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

[lepuonnueckas neyatsb (KypHaibl):

1. HayuyHo-TeXxHMUYECKUH W HAy4YHO-IIPOM3BOJCTBEHHBIH XypHan "M3Bectus Bpicimimx
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6. Hayunsrii XKypHa «Yeépunie METaJUTbI». — URL:
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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
MpeACTaBICHNS Y9eOHOH HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayaAuTopus Ui NPOBEICHUs IPAKTUUYECKUX 3aHATUH OCHAILCHA:

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

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, 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, ¢ mogkiroueHnem 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 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAlUN U MaTepUaoB.



MNPUJIOXEHMUE 1
Y4eOHO-MeTOANYECKOE 00ECIIEYCHNE CAaMOCTOSATEILHON PabOThI 00yJaIONTUXCS

AyauTopHas caMOCTOsITeNIbHas paboTa 00yJaroIUXCsl OCYIIIECTBIISAETCS Ha MMPAKTUUECKHUX
3aHATHUAX B BUJC BBHIMOTHEHUS YIIPAKHEHUN U PELICHUS 33/1a4, B KOTOPBIX COUETAIOTCSI SJIEMEHTHI
TEOPUU W TMPAKTUKKA CTaJCIUIaBWIBHBIX MPOLECCOB, IO 3aJaHUI0 M TMOJI KOHTPOJIEM
MPEIoJaBaTeNsl.

BreaynuropHas camocrosiTenbHas paboTa OOydYalOIIMXCS OCYIIECTBISCTCS B BHJIC
W3YYCHHUS YIeOHOU JUTEepaTyphl MO pa3/esiaM JUCIUILTAHEL.

Bormpocs! 1 3aganus 1715 IpaKTHYSCKUX 3aHATHN U TPOBEACHUS CAaMOCTOSATEILHON paboThI
no JucHuIUiMHE «BbINIaBKa CTajJdM B KOHBEPTEPax» OMYyOJMKOBAaHbI B CIEIYIOLIEM
yaeOHo-MeTonuueckoM obecrieuenun: KonecaukoB FO.A., BymanoB b.A., Cromsapo A.M.
Merannyprudeckue TEXHOJOTHMH B BBICOKOIPOU3BOIUTEILHOM KOHBEPTEPHOM Iiexe: ydeO.
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
aTTECTAIlMU [10 HTOTaM OCBOCHUS JUCIUILINHEI:

IIpumepHBIe BONPOCHI I IPOMEKYTOYHOI0 3a4eTa

1. CTpykTypa Mpou3BOICTBA YUEPHBIX METAJLIOB U 33a4H CTAJICIUIABUIHLHOTO
MIPOU3BOJICTBA.

2. Y CTpoicTBO COBPEMEHHOTO KOHBEPTEPA.

3. [Topsinok BBOAA HEMETANIMYECKUX MAaTEPUAIOB B KOHBEPTED.

4. KoHBeprepHbIil ra3:  cocraB, TeMIIEpaTypa, 3albUIEHHOCTb, OpraHU3alus
€ro O0TBOJA U OYUCTKH.

S, XapakTep OKHACIEHUs KPEMHHMS M MapraHiia B KMCIIOPOJHOM KOHBEpTEPE.

6. [II;1akoBBI 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  mpoBeaeHHsl  Jaecyidbdypalnuud  MeTayla B KHUCIOPOJHOM
KOHBEpTEpe.

10. W3MmeHeHune cpeqHeil TeMiiepaTrypbl MeTajula o XoAy npoayBku. Oxiaxkiaromiee
BO3JICUCTBUE IPUCAIOK.

11. CrpyKTypa KOHBEpTEPHOU BaHHBI B IEPUOJT MAKCUMAIIBHBIX CKOPOCTEW OKUCIIEHUS
yriepoja.

IIpuMepHBIe BONPOCHI 11l NOATOTOBKH K YCTHOMY OIIPOCY

1. CBoiiCTBa METAIUTYPTHYECKUX PACIUIABOB: YYI'yHA, CTAJIU U IIUIAKOB.

2. TemnepaTypHBbIi peKUM B KUCIIOPJHOM KOHBEPTEPE.

3. Ortan 3anuBky yyryHa B KK.

4. ITponyBka kak OCHOBHas TexHojoruueckas onepanus B KK.

5. «IToBanka» KOHBEpTEpA.

6. OcHOBHBIE MapaMeTpPbl KHUCIOPOJHOTO JyThA: 4YHCTOTA, JIaBJICHUE,
MHTEHCUBHOCTh  MPOJYBKH, CKOPOCTh UCTEUEHHUSI, IJIOTHOCTb.

1. OCOOEeHHOCTH TPUMEHEHHSI IUIUHIPUYECKIX U KOHUYECKUX COMEIN IS MOAAaYH
IyTbs B KOHBEPTEDP.

8. CrpyKTypa peakllnOHHON 30HBI IPH MIPOYBKE METAJLIA CBEPXY.

9. KomOunupoBaHHas potyBKa KOHBEPTEPHOI BaHHBI: HA3HAYEHUE U PEAreHTHI.

10. CrpyKTypa peaklinOHHOM! 30HBI IIPH MIPOTYBKE METalla CHU3Y.

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



12. CtpyKTypa KOHBEPTEPHOI BaHHBI IIOCJIE 3AJIMBKY JKUJKOTO YyTyHa.

IIpumepHbIe 3aJaHus 1JI51 BBINOJHEHUs KOHTPOJILHON padoThI

KonTponbnas pabora No 1.

- Kimaccuyeckast TeXHOJIOTHS BBITUTABKH CTAJIM B KOHBEPTEPAX.

- TpeboBaHus y IMXTOBBIM MaTepHUaiaM KOHBEPTEPHOU IIaBKH.

3amaga 1. OmpenenuTh pacxoJ TEXHUYECKM YHCTOIO KHUCIOPOJAa Ha IPOIYBKY

MeTAIOMMXThI, coctosmed u3 100 T soma u 300 T )KUAKOTO YyryHA, UMEIOIIETO0 XUMUYECKHUI
cocTtaB OJIM3KMH K CpeJHUM 3HaueHusM cocraBa 4yyryHoB ITAO «MMK», npu BblIUIaBKE B
KOHBEpTEepe aBTOKY30BHOM ctanu tuna 081O.

3amaua 2. Ckonbko u3BecTH, conepxkaiein 90 % CaO, moxuo mnomyuuts u3z 500 T

M3BECTHSKA, €ClM B HeM coaepxkutces 95 % CaCOs ?

KonTponbHas pabora No 2.

- OCHOBHBIE PEAKIIUU OKUCIUTEIBHOTO paHUPOBAHUS.

- MartepuanbHbIii U TETIOBOM OalaHChl KOHBEPTEPHOI! MIIaBKH.

- XapaKkTepHCTHUKa OCHOBHBIX CTaTeil OallaHCOB.

- CocraB 4yryHa, JiomMa, CpeIHUI COCTaB METAJLIOIIUXTHI.

3amaua 1. Omnpenemuts coctaB HaMepTBO 000MOKEHHOro Josnomuta (CaTKWHCKOTO

MecToposKaeHus, comepskamiero 30,66 % CaO; 21,73 % MgO; 0,2 % Si0,; 0,25 % Al,0;; 0,43 %
Fe;0s; 0,01 % Mn304; 46,72 % 111 (IOTEPHU TPU IPOKATTUBAHKH).

3anava 2. Ckonbko u3BectH, coaepxarieit 85 % CaO, moxHO nomyunts u3 1000 T u3BecTHsIKA

AranoBckoro mecropoxaeHust ? M3BecTHsK AraroBCKOro MecTopoxieHust coaepxur 52,77 % CaO; 3,2
% MgO; 0,8 % SiO;; 0,1 % S 1 43,13 % 11111 (OTepH MPH MPOKATUBAHUH).

JlaGoparopHas pabora
N3ydeHne peskiMOB TIPOAYBKH CTATH B KUCIIOPOAHOM KOHBEpTEpE.




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, ITIO3BOJIAIOIINEC OLICHUTL YPOBCHL YCBOCHU A O6yanOH_II/IMI/ICSI
3HAHWH, W TMPAaKTHYECKHE 3aaHusl, BBISBISIONINEC CTENEHb CHOPMHUPOBAHHOCTH YMCHUH U
BJIQJICHUH, TIPOBOUTCS B (hOpME 3a4eTa C OILICHKOM.

3ader U 3K3aMeH IO JaHHOW TUCHHUILUIMHE MPOBOIUTCS B BUJE COOECEOBAHUS B paMKax
TCOPCTUUCCKHUX BOIIPOCOB, BBIHOCHUMBIX HaA 3a4CT I/I/I/IHI/I pCeICHUSA MPAKTUYCCKUX SaHaHI/If/'I.

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(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe WU TIJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHSAET TNPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYeT
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYallHsIX MOBBIIIEHHON CIOKHOCTH.

— Ha OLEHKY «Xopomo» (4 Gamna) — oOyyarouuiicss JEMOHCTPUPYET CPEIHUI ypOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOECHBI, HO JOMYCKaIOTCS
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAIUTUYCCKHUX OIICpaluiax, MEPEHOCE
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 OIIMOKU, TPOSIBISIETCS OTCYTCTBHE OTNENbHBIX 3HAHWUW, YMEHUW, HaBBIKOB,
00y4aroImuiicsl HUCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHUsS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMCHUSAMU IIPU UX TIEPEHOCE HA HOBBIC CUTYallUH.

— Ha OICHKY «HeYAOBJIETBOPUTEJIBHO» (2 Oamna) — oOy4aromuiicss JAEMOHCTPUPYET
3HaHus He Oornee 20% TeopeTnueckoro marepuaia, JOMYCKAaeT CYIIECTBEHHBIC OIMMOKU, HE
MOYKET MOKa3aTh UHTEIUIEKTyaJIbHbIE HABBIKM PEIICHHUs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYJAOBJeTBOPUTEILHO» (1 Oamr) — oOydaromuiicss He MOXKET TOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUA U OOBACHEHHS HHPOPMALMU, HE MOXKET IO0Ka3aTbh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



