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1. HEJIX OCBOEHUSA

1.1 | [ToaroToBUTH BHIMTYCKHUKOB K ITPOU3BOICTBEHHO-TEXHOJIIOTHYECKOMN IEATEIbHOCTH, CBA3aHHOM C SKCILTyaTanuei
arperarosB I10 BHIIJIaBKe U BHENEYHOH 00paboTKe CTaju.

1.2 | I3y4uTh OCHOBHBIE THITHI CTANETIABUIIBHBIX arperaToB, COBPEMEHHBIE TEXHOIOTHIECKUE MPOIECCHl BHITUIABKU CTATH U
BHEIICYHOH 00pabOTKH, 00ECIICYNBAIOIIIE ITOJYYCHHE KAYECTBEHHBIX CTAJICH ¢ MUHUMAaJIbHBIMHU SHEPro3aTpaTaMu U
BO3JICHCTBHUAMH Ha OKPY)KAIOIIYIO CPENy.

1.3 Hay‘H/ITL IMOHUMAHUIO IMTPUHIIHUITIOB paGOTH arperaTtoB CTAJICIIIAaBUIIBHOTO NEPEACIIa, BKIIIOYasd TCOPECTUICCKHUE OCHOBBI
IIPOU3BOACTBA CTAJIN, KOHCTPYKIIUU OCHOBHBIX CTAJICTIIIABUIIBHBIX arpe€raroB, TEXHOJIOTHYCCKUE OII€paliui U IMOKa3aTe/In
TITaBKU, TCIUIOTEXHUYCCKUEC MPOLIECChl: KUHCTHUKA, TCPMOJUHAMUKA, TCIIJIIO- U MaCCOO6MeH, TUApO- U adpOoAUHAMUKA.

1.4 | ChopMupoBaTh CIIOCOOHOCTH BUAEHHS IPOOIIEM U TCHACHINI Pa3BUTHS COBPEMEHHOTO CTANICTUIaBIIIBHOTO TIPOM3BOICTBA
U ONpeJeTeHHs OCHOBHBIX TEXHUYIECKHUX MOKa3aTenel paboThl METaJUTyprUUeCKUX arperaToB, HCIIOIb3YyEeMBIX IS
IIPOM3BOJCTBA CTAJIM.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

bnoxk OII: b1.B.IB.03

2.1 TpeGoBanus k I[pellBa[rnTe.l]l)HOﬁ NOJAroTOBKe 00y4aromerocs:

2.1.1 TeOpI/IH 1 TCXHOJIOTHS OKYCKOBAaHUA ChIPbS U JJOMCHHOI'O ITPOMU3BOACTBA

2.1.2 | DKCTpakuus YepHBIX METAJUIOB U3 IPUPOTHOTO CHIPhS

2.1.3  |IlepconanbHast 3¢ (HEeKTUBHOCTD

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npealIecTByoIIee:

2.2.1 |IIpemouruioMHasi HpaKTHKA I BBIIOIHEHUS BBITYCKHOM KBaTH(UKAUOHHON pabOoThI

2.2.2  |Pa3nuBKa U KpUCTAILIU3ALHUS CTATIH

2.2.3 | Teopus v TEXHOJOTHUS PA3IUBKH CTAIN

2.2.4 |TocynmapcTBEHHAs! HTOrOBasl aTTECTALINS

2.2.5 | Aucrumuugsl o Beidbopy b1.B.[1B.2

2.2.6 | Auctmmumuasl no Beibopy b1.B.JIB.3

2.2.7 | Aucrmrummasl o Beidoopy b1.B./1B.4

2.2.8 | Auctmmumuasl mo Beibopy b1.B.[1B.5

2.2.9 | Aucrumumuae! o BeiObopy b1.B.JIB.6

3. PE3YJIbTATBI OBYYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIMAAMH

YK-11.1: Cioco6HOCTH YIPaBJISITH CBO€ii MPogecCHOHANBHOI TeSITETLHOCTHIO WU MPOEKTAMH B COOTBETCTBYIONIEH
npodeccuoHaILHOM cdepe, OpaTh Ha ceGs1 OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

3HaTh:

VYK-11.1-31 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYIECKUX U PU3UKO-XUMHUECKHX MPOIECCOB CTANEIUIABIILHOIO MPOU3BO/ICTBA,
COBPEMEHHBIC TEX-HOJIOTHH MTPOM3BOICTBA CTAIH TPEOYEeMOro KayecTBa

IICK-2: Cnioco0HOCTH aHAIN3HPOBATH U COBEPIIEHCTBOBATH TEXHOJIOTHYECKHE MPOIECCh] MOJIYYeHUs] KUTKOH CTATIH U
CIIAaBOB

3HarTb:

IICK-2-31 BiusHre TEXHOTOTHISCKUX TApaMETPOB IUIABKH W KOHCTPYKTHUBHBIX OCOOCHHOCTEH TUIaBMIIEHOTO 000pYIOBaHUS Ha
TEXHUKO-IKOHOMUYECKHE ITOKA3aTeIH MPOU3BOACTBA KUAKON CTaIH

IIK-3.1: Cnoco0HOCTb 0CYlIeCTBJISITh U KOPPEKTHPOBAThL TEXHOJIOTHYeCKHe NPOLEcChl B METALIYPIHMH U
MaTepHuanoodpadoTke

3HaTb:

I1K-3.1-31 YcrpoiicTBo, MpuHINT JSHCTBUS M IPABHIIA SKCILUTyaTalllH TEX-HOJOTHUECKOTO 000PYAOBAHUS VIS BRIIUIABKY 1
KOBIIIEBOI 00pa-00TKH cTaIH

YK-11.1: Cnoco0HOCTb yNpaBJIATh cBOCii NPOdecCHOHAIbLHOI 1eATeIbHOCTHI0O HIH IPOEKTAMHU B COOTBETCTBYIOLI e
npodeccoHaILHOI cdepe, OpaTh HA cedA 0TBETCTBEHHOCTH 32 IPUHSITHE PelleHuii

YMmerb:

VYK-11.1-Y1 PaccunThIBaTh M aHATU3HPOBATh XUMUUCCKHE U (PU3NKO-XUMHIECKHE TIPOIIECCHI, CBSI3aHHBIE C TPOU3BOJICTBOM CTaIIN

ICK-2: CnocooHocTh AHAJIU3UPOBATH U COBEPIHICHCTBOBATDL TEXHOJIOTHYECKHUE MPOLECCHI MOJTY1CHUSA JKHAKOH CTAU U
CIIJIAaBOB

YMmerb:




[ICK-2-Y1 Aranu3upoBaTh U COBEpIICHCTBOBATH TEXHOJIOTHUECKHE ITPOLIECCHI IPOU3BOACTBA CTATH B COBPEMEHHBIX IIABIIIBHBIX
arperaTax

ITK-3.1: Cioco6HOCTH OCYIIECTBJISATH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOLECCHl B METAJLUIYPIHH H
MaTepuagoodpadoTke

YMmerb:

TIK-3.1-¥Y'1 OcyiiecTBIsATh TEXHOIOTMUECKHH MPOLIECC MPOU3BOACTBA )KUIKON CTAIH € YIETOM 0COOCHHOCTEH 000pyI0BaHUS U
TpeOOBaHMI K KaYeCTBY TPOTYKIIMU

YK-11.1: Cnioco0HOCTb YIpaBIsiTh cBOei MpogecCHOHAIBHOM 1eATeIbHOCTHI0 HIIU MPOEKTAMHU B COOTBETCTBYIOLIEH
npodeccuoHaILHOM cdepe, GpaTh Ha ceOs1 OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

Baagers:

YK-11.1-B1 Merogamu BbiGopa paliiOHAILHBIX CIIOCOOOB MPOM3BOICTBA CTAIM C YYETOM PELICHHS 3a/1a4 SHEPro- 1
pecypcocOepexeHHsI, 1 OXpaHBl OKPY>KaroIIe cpemb

IICK-2: Crioco0HOCTh AaHATU3MPOBATH U COBEPILIEHCTBOBATH TEXHOJIOTHYeCKHe NPoLecchl MOTyYeHHs s KUAKO0I CTaJu U
CILIaBOB

Baanernb:

[ICK-2-B1 Meronukoii onpeaeneHus: ONTUMAIbHBIX TEXHOJIOTUYECKUX MTapaMeTPOB BHIIUIABKU CTAIH B COBPEMEHHBIX TUIABHIIBHBIX
arperarax

IIK-3.1: Cnoco0HOCTB 0CYIIECTBJISITh U KOPPEKTHPOBAThL TEXHOJIOTHYECKHE NIPOLECChl B METALIYPIHUH U
MaTepHaa000padoTke

Baanernb:

IIK-3.1-B1 Merogamu pacdera MHAXTHI, MATEPHAIBEHOTO U TEIJIOBOTO 0a-JIAHCOB CTANICTIIIABIIIBHBIX IIPOIIECCOB

4. CTPYKTYPA U COAEP)XAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsl padoTsI
Pazpnen 1. OcHoBBI TEOpPUH
cTajlenIaBUIIbLHBIX
NPOIEeCCOB.
1.1 IIpenmer u 3amauu Kypca. 4 2 J1.1

IIponyxTs! JI1.2J12.1
CTaJeIIaBHILHOTO 013233

IIPOM3BOACTBA U UX CBONCTBA.
[[TuxTOBBIE MaTEepUaIBI

CTaJeIUIaBHIbHBIX
nporieccos. /JIex/

1.2 OCHOBHBIE peaKuu 4 2 J.1
CTaJICIIaBUIIbHBIX JI1.2J12.1
MPOLECCOB U UX BIHUSHHUE HA 2103233

XOJI MiaBku. Peakums
00€3yTIIepOoKIBaHMS, €€ POITb
B IPOLIECCAX TEIUIO- U
MaccorepeHoca B

CTaJICTUIABHIIBHBIX
nporeccax. /JIex/

1.3 OkucneHre Maprasua, 4 2 J.1
kpemHus. [Iponeccsl JI1.2J12.1
necynbdyparyu 1 213253
nedocdoparuu B
CTaJleTNIaBIIIbHBIX
npoueccax. /JIex/

1.4 Pacuer oxucnenus npumecei 4 2 J.1 o opme
METaJUTOIIUXTHI TIPU JI1.2J13.3 "TexHonorus
OKHCITUTEITHHOM 212233 IPOOIEMHOTO
padunupoBanuu. /I1p/ oOyuenus"

1.5 Pacuer pacxona ¢mrocoB mist 4 2 JI1.1
HaBEIICHHS IIIJIaKa TpeOyeMoi JI1.2J13.3
ocHoBHOCTH. /TIp/ 313233

1.6 CaMonoaroToBKa 1o paseny 4 24 J.1
"OCHOBBI TEOpUU JI1.2J12.1J13.
CTaJICTUIABHIIBHBIX 3

nporeccos” /Cp/ 212233




Paznen 2. KonBeprepnoe
NMPOU3BOJICTBO CTAJIM.

2.1 Ucropus pazBuTus 2 J.1
KOHBEPTEPHOTO criocoba JI1.2J12.1
IIPOM3BOJACTBA CTAJIH. 0103233
CyIIHOCTh KHCIOPOAHO-

KOHBEPTECPHOM IIJIABKU U
YCTPOHCTBO COBPEMEHHOIO
KOHBEpTEepa ¢ BepXHel
npoayBkou. /JIex/

2.2 TexHoMOrNst KNUCIOPOAHO- 2 J.1
KOHBEPTEPHOM IIaBKHU. JI1.2712.1
JyTbeBO# pexuM u ero 013233
BIIMSTHHE HA XOJ
KOHBEPTEPHOTO
npomecca. /JIex/

23 MarepuanbHblii U TEIIOBOI 2 J1.1
OaylaHChl KMCIIOPOJTHO- JI1.2J12.1
KOHBEPTEPHOM IIaBKH. 012233
OxJtaguTenu KOHBEPTEPHOTO
mpoliecca u crocoObl
YBEIMYICHHS JIOJH JIOMA B
MeTtaromuxre. /Jlex/

2.4 Kucnoponno-konBeprepHbie 2 JI1.1
MPOLIECCHI C JOHHOH U JI1.2J12.1
KOMOWHHPOBAHHOM 213253
MIPOYBKOH: KOHCTPYKIIHS,

TEXHOJIOTHS,
ocobennoctu. /Jlex/

2.5 Pacuer marepuansHoro u 2 J.1 o ¢opme
TEIIOBOTO OAJTaHCOB JI1.2J13.3 "TexHonorus
KOHBEPTEPHOTO 013233 | npobremHOro
npouecca. /I1p/ o0yuenus"

2.6 Pacuer ocHOBHBIX 2 J1.1
rapamMeTpoB KOHBEPTEPHOTO JI1.2J13.3
nporecca. /Tlp/ 212233

2.7 W3yuenue npouecca 2 J1.1 o opme
B3aUMOJICHCTBU JI1.2J13.2 "I'pynmoBast
KHCIIOPOJTHOU CTPYH C 213253 padora"
XKUIIKOW BaHHOM. /JTab/

2.8 Nmuranmonnoe 2 J.1 o opme
MOJIETUPOBAHUE MTPOIYBKHU JI1.2J13.2 "Kommbrorep
MeTayljia B KUCIIOPOIHOM 215253 HBIH
KOHBEpTEpE C BEpXHEN umutarop"
nojaueit nytes. /J1ab/

2.9 Brinonnenue kypcoBoit 48 J.1
paboThI HA TEMY: JI1.2J13.1
"TexHo0rus 1 pacuer 0109233
TUTAaBKH CTAJA B
KHCIIOPOJIHBIX
koHBeptepax". /Cp/

2.10 | CamorioaroroBka 1o pasjaeiy 25 JI1.1
"Konseptepnoe JI1.2J12.1J13.
npousBoactso ctanu" /Cp/ 3

313233
Pazpnea 3. IlonoBbie
cTajleNIaBUIbHbIE
npoueccbl. KoBuieBasi
o0paboTka craJm.

3.1 Teopus 1 TEXHOJIOTUA 3 J.1
IIPOU3BOJCTBA CTaJIH B JI1.2J12.1
MOAOBBIX Ipomneccax. /JIex/ 3103233




32 Kosmresast 06paboTka cTamu 4 3 J1.1
(packucienue, JerupoBaHue JI1.2J12.1
1 MO (UIIIPOBAHUE CTAIH; 0109233
Ta3sl 1 HEMETaNTHYECKHE
BKJIFOUCHUSI B CTAJIH;
00paboTka MeTajuIa B KOBIIIC
WHEPTHBIMHU T'a3aMU;
00paboTka cranu
paduHIPOBOYHBIMH
CMECSIMH; BaKyyMHas
00paboTka cTaju B
KoBiue). /Jlex/

33 Pacuer konuuecTBa TBEpABIX 4 2 JI1.1
OKHCIIUTENEN B 3aBAJIKY JI1.2J13.3
MapTEHOBCKOM Ie4YH IIpU 012233
CKpam-pyaHOM
npouecce. /T1p/

34 Pacuer pacxona 4 2 J.1 o opme
(dheppocmiaBoB st JI1.2J13.3 "TexHonorus
PAaCKHUCICHUS U JIETUPOBaHUS 013233 IPOOJIEMHOTO
cramu. /TIp/ o0yueHus"

3.5 Nmuranmonnoe 4 2 J.1 o ¢opme
MOJIEIUPOBaHUE IIpoliecca JI1.2J13.2 "KomnoroTep
00paboTKH CTaH Ha arperaTe 212233 HBIN
IOBOAKH cTainu. /J1ab/ nMutarop"

3.6 [ToaroroBka k 3K3aMeHy 110 4 36 JI1.1
mucturuiaae /Cp/ JI1.2712.1

JI2.2J13.3
313233

3.7 DK3aMeH 110 4 9

IHUCIUIUIAHE /DK3aMeH/

5. ®OHJI OIEHOYHBIX MATEPUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOMCXOAUT IPH UCIOIB30BAHUHU CIEAYIOIIUX 0053aTENbHBIX (HOPM KOHTPOJIS: BBIMOJHEHNE U 3aIlUTa JaOOpaTOPHBIX paboT B BUIE
YCTHOTO OITpOca Mo KOHTPOJILHBIM BonpocaM. Pabodelt mporpammoit ¥ /I mpeaycMOTpeHO poBeieH e 3-X 1abopatopHbIX pabot. [To
KaJ10i1 1abopaTopHOif paboTe oopMIIIeTcst 0TYET, KOTOPHIH 3alUINACTCs HHANBHIIYAIbHO IT0 KOHTPOIBHBIM BOIIPOCAM
712a00paTOPHOro MPaKTUKYMa. 3allUIleHHbIE Ta00paTOpHbIE PAaOOTHI SBISIOTCS AOMMYCKOM K IPOMEXYTOUYHOU aTTecTauuu B popme

OK3aMCHa.

IIpomexxyTounas arrectanus mo Y [l ocymiecTBIseTCs IPU HCIOIB30BAaHUH CIEAYIONIHX 005S3aTeNbHBIX (hOPM KOHTPOJIS:

1. BrInonHeHue 1 3aluTa KypcoBoi paboThl B yCTHOM (popMe 10 KOHTPOIBHBIM BOIIPOCAM U 331aHUSAM, UIIU B BUJIE
KOMIIBIOTEPHOI'O TECTUPOBAHUS 110 TECTOBBIM 3alaHusIM B cpeie LMS Canvas.

2. DK3aMeH, KOTOPBIA MOXKET MPOBOJUTCS B YCTHOH (opMe 1o OmreTaM, BKITIOYAIOMINM TE0-PETHUCCKHE BOIIPOCH! 1 3a1a4H,
OXBaTHIBAIOIKE BCe pa3zaensl Y I, Win B TECTOBOM (opMe 1o Te-cTOBbIM 3agaHusM B cpeae LMS Canvas.

HepequL BOIIPOCOB U 3aHaHHﬁ 110 BUJIaM TEKYIICTO KOHTPOJIA U HpOMe)KyTo‘IHoﬁ aTTeCTAlNU IPEACTABICH HUXKCE.

1). KoHTponbsHbIE BOMPOCHI JUIs 3aIUTHI JabopaTtopHbix pador (VK-11.1-31, V1; T1K-3.1-31, V1; [ICK-2-31,V1)

B xozte 3amuTEI 0TYETOB 110 1a00paTOpHEIM paboTaM 00yUarOMHICS JOJDKEH OTBETUTH Ha KOHTPOJIBHBIC BOIIPOCHL:
JLp. Ne 2 N3yuenue nporec-ca B3aUMOACHCTBUS KUCIIOPOJHOM CTPYH € )KUAKON BaHHOU

1 Ienp 1 3amaun paboOTHI.

2 [Mouemy paboTa POBOAUTCSI METOJIOM MOJICITUPOBAHHS?

3 Kakne ruaporiHaMUdecKue CHIIBI OMPENeNSIOT TIyOrHy 00pa3yloleics: IyHKH BHYTPH CTPYH rasa B KUAKOCTH?
4 KakuMu cuiaaMu MOXKHO MpeHeOpedb MPH MOJCTUPOBAHUH B3aUMOJAEHCTBUS CTPYH rasa ¢ )KHIKOCTbIO?

5 OOBsICHUTE 3aBHCUMOCTH Pa3MEPOB JIYHKH OT BBICOTHI ()YpMbI HaJI BAHHOW W KOHCTPYKIIHMU (PYPMBI.

6 Kak BimsieT pesxuM MpoayBKU Ha paUHUPOBOUHBIE MPOIECCH B KHCIOPOA-HOM KOHBepTepe?

7 PeakunoHHast 30Ha pU MPOAYBKY B peajJbHOM KHCIOPOJHOM KOHBEPTEPE U €€ DIICMEHTHI.

8 Kakoit xpuTepuii HeOOX0AMMO OpaTh 3a OMPEENAIONINNA P MOACTUPOBAHUN B3aWMOJICHCTBHUS CTPYH rasa ¢
JKHUIKOCTBIO?

9 [Mouemy TpeOyeTcsi BUIOM3MEHEHUE M3BECTHOTO KPUTEPUS MOAEITHPOBAHHS B3aMMOJEHCTBHUS Ta30BBIX CTPYH C
JKUIKOCTBIO?

10 Kak ompenensiercss 1 KOHTPOJIUPYETCS pacxo]] raza B JaHHOW pabote?

11 [Mouemy mpu 3amadax MOAETHPOBAHKSI HEOOXOIUMO HAXOIUTh 3aBUCUMOCTH, B KOTOPBIX B KadecTBe (QYHKIMU U

apryMeHToB (pUrypupyrot 6e3pa3mMepHble BEIUIUHBI?

12
13
14
15
16
17
18

Kakue BeTMUUHBI OOBIYHO HCIONB3YIOTCS B Ka4eCTBE apryMeHTa MpU THAPO-AUMHAMHYECKOM MOACTHPOBAHHUN?

Kakne pusnueckre BEIMIHHBI HEOOXOJMMO (UKCHPOBATH BO BPEMsI SKCIIEPU-MEHTOB TIPU BBHITIOJHEHUH JTAHHOW PaOOThI?
CKOIBKO THIIOB (hypM HCCIEAYIOTCA B TabopaTopHOil paboTe?

Kaxkue TpeboBaHus 1O TEXHUKE OE30MACHOCTH HEOOXOAMMO COOJFOAATh MPH BBHIMIOTHEHUH paboThI?

Kakwue pacdeTsl BBITIONHSIOTCS B TAHHOW JabopaTtopHOH padoTe?

Kakne oCHOBHBIE KOHEUHBIC 3aJa4l JJOJDKHBI OBITH PEHICHBI TIOCJIE TIOJHOTO BBITOTHEHUST PabOTHI?

Kakue OCHOBHBIC HEJJOCTATKH TMAPOAMHAMHUYECKOTO MOJICIMPOBAHMS METATI-TyprU4eCKHX MPOLIECCOB KaK HHCTPYMEHTA

IUUISL MCCIIENOBaHMsA?

JLp. Ne3
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HMuTanimoHHOe MOJIETMPOBAHKE MPOJYBKM METalljla B KHCIOPOJIHOM KOHBEPTEpE C BEpXHEW Iojadyei TyThs
[Topsinok 3arpy3ku IMIMXTOBBIX MaTe€pHUajoB B KOHBEPTED.

CTpyKTypa KOHBEPTEPHOM BaHHBI Iepel MpOIyBKOM.

W3meHenue cpenHeil TeMrepaTrypbl BAHHBI BO BpeMsl MPOJIYBKH.

CtpyKTypa NEepBUYHON PEaKIIMOHHON 30HBI.

CTpyKTypa BTOPUYHOIN PEaKI[HOHHON 30HBI.

CTpyKTypa KOHBEPTEPHOH BaHHBI B CEpPEIUHE MPOITYBKHU.

Ponp razo-nuiako-MeTayuIMuecKol 3MyJIbCHH B KOHBEpPTEPE.

YyacTKu NpeuMyIECTBEHHOTO OKHUCIIEHUS yIiiepoja B KOHBEPTEPHOU BaHHE.

®DakTophkl, ONpeACAIONINe OKUCICHHOCTh KOHBEPTEPHOTO IIIJIaKa.

BBIOpOCH M3 KOHBEpTEepa: MPUUMHBI HX BO3HUKHOBCHUS W MEPbl OOPHOBI ¢ HIMHU.
SIBnenue "cBopaunBaHHA" 1ITAaKa, €TO TOCIEACTBUS M CIIOCOOBI YCTPaHESHUSI.
Pacnpenenenue npucagok HEMETAJUIMYECKUX MATEPHATIOB MO XOIYy MPOAYB-KH.

XapakTep U NMPUYUHBI H3MEHEHHS TOJ0KEHUS (PYPMBI IO XOMy MPOIyBKH.

JelicTBus oneparopa i NMOBBIIIEHUS! TEMIEpaTypbl MeTaIa.

JelicTBus oneparopa Ui CHH)KEHUSI COJEpyKaHUs Cepbl B METaJle.

OmnpezeneHue MOMEHTa OKOHYAaHUSI MPOIYBKH.

Kpurepun ontrManbHOCTH MepHoOa MPOIYBKH.

NmutanmonHOe MOAETHPOBaHHE Tporecca 00pa-00TKU cTaiu Ha arperatre JOBOAKH CTalH
Uro Takoe pacKUCIEHHE CTalld U C KaKOH LENbI0 OHO MPOBOAUTCS?

UTto Takoe JerupoBaHHE CTAJU U C KAKOH LIEJbI0 OHO MPOBOAMUTCS?

Kaxue packuciautenu UCIONb3yIOTCA TIPU PACKUCICHUU KUIISIIEH, TOTYCIIO-KOMHOW U CIIOKOWHOW cTaiu?
Kakne ¢axTopbl BIUSIOT Ha yrap 3JIEMEHTOB MPH PAaCKUCICHUH?

Kakue 3amaun pemarorcs mpu o0paboTKe MeTalljia Ha arperare JOBOJIKU?

Hasnauenue u TeXHOJIOTUS MPOAYBKH METajlla HHEPTHBIMU ra3amMu?




7 Ha3aHYEHHE M TEXHOJOTus 0O0paboTKH MeTallla MOPOIIKOOOPa3HBIMU pea-TeHTaMu?
8 CriocoObl KOPPEKTUPOBKU TemriepaTypsl Metamia Ha AIIC Metamna U ux 3¢-(GpeKTHBHOCTH?
9 TexHoMOrN4ecKrue 0coOCHHOCTH 00paboTkn Metauia Ha AJIC?

2). TeopeTuueckue BOMPOCH! M MPAKTUYECKHE 3a1aHUs, UCTIONIb3yeMble IPH 3alllUTe KypCoBOi pabOThl B pOpMe YCTHOrO orpoca
(YK-11.1-31, ¥1, BI; IIK-3.1-31, V1, B1; [ICK-2-31, V1, B1)

TeopeTnueckue BOMPOCHI I 3alIUThl KypcoBoid pabots! (YK-11.1-31, V1; IIK-3.1-31, V1; TICK-2-31, V1):

1. JlaiiTe onpeneneHue cTain

2. VYxaxkute QyHKINE OCHOBHOTO CTAJEIUIABHIBHOTO IILIAKA.

3. INepeuncnuTe cBOIicTBA IIIaKa M CIOCOOB! BBIPAXKEHHS OCHOBHOCTH.

4. Kak Ha mpakTHKe OLEHHBAIOT OKUCIUTENBHYIO CIIOCOOHOCTh (OKHCIEHHOCTD) IIaKa?

5. Hackonpko MOTHO OKHCHsIETCS KPEMHUH METAJIOIIUXTHI B YCIOBUSAX OCHOBHOTO CTaJeILIa-BUIIBHOIO Iporecca?
6. Kakne TpeboBaHMS IPETBABISAIOT K COCTABY IIIAKy Ui yraneHus ¢ocdopa u3 mMeramia?

7. Kakue TpeOoBaHMS MPEIBABIAIOT K COCTABY IITAKy IS yJalCHUS Cephl U3 MeTaia?

8. JlaiiTe onpeneneHue «KIacCUIeCKOro» KUCIOPOJHO-KOHBEPTEPHOTO Ipolecca.

9. UYem ompenensercss pacxoi KHCIOPOIHOTO TyThs Ha IMPOBEICHHE KOHBEPTEPHOH ITIIaBKU?

10. Korna u ¢ xakoil Liesbl0 IPOBOIAT PACKUCIECHUE CTalu?

1. Uem ompezensercs pacxoi METAIIMYECKOTO JIOMa Ha IIAaBKY CTalld B KHCIOPOIHOM KOHBep-Tepe?

12. B kaxoll mepron MiIaBKH, U KaKOE€ TOIUIMBO MCHOJIB3YETCs MPHU BBIIUIABKE CTAallM B KHCIOPOA-HOM KOHBepTepe?
13. [NepeuncnuTe NPUXOIHBIE M PACXOIHBIE CTATHH TEIIOBOTO OajlaHCa KHUCIOPOIHO-KOHBEPTEPHOH IIITABKH.

14. INepeuncnuTe MpUXOAHBIE M PACXOAHBIE CTAThU TEMJIOBOTO OallaHCa KHUCIOPOJHO-KOHBEPTEPHOH IIIABKU.

15. IlepeuncnuTe CTaThu MOTEPh MACCHI METAIIOIUXTHL. YKaXHUTE BETMUHHY BBIXO/A TOJHOTO.

16. C Kaxkoi LeNbl0 MCTONB3YIOT U3BECTh KOHBEPTEPHOH IIaBKe?

17. Ilepedncnure napaMeTpsl AyTHEBOTO PEKUMA KOHBEPTEPHOH IIABKU U MX BEIMUYUHBL.

18. VYkaxkure naBlieHHe AyThs Mepes coliaMu B pypMax KOHBEPTEPOB U CKOPOCTH KMCIOPOIHON CTpYyH.

19. Kakyro OCHOBHYIO pOJIb BBITIOJHSET METAUIMYECKHI JIOM B KOHBEPTEPHOH IJIaBKe?

20. Bemauna pacxoma JioMa Ha IUIABKY M CIIOCOOBI €TO TIOBBIMICHUS.

21. INonoxenue (ypmsl B Iporiecce IPOAYBKH BaHHBI U €€ KOPPEKTHPOBKA

22. Iepeuncnure OCHOBHBIE (PAKTOPHI, KOTOPBIC HEOOXOAUMO YUHMTHIBATH IIPH pacuyeTe pacxoia METAIMYECKOro JoMa Ha
IJIaBKY CTajl B KOHBepTepe?

23. C Kakoil LeNbI0 UCNOb3YOT OKATHIIIU B KOHBEPTEPHOU NIaBke?

24. Kak cnenyer m3MeHHTh pacXoj METaJUIM4ecKoro JoMa JIs KOPPEeKTUPOBKU TpeOyeMoil TeMIe-paTyphbl MeTalia Ha
BbIMTycKe?

25. OT 4ero 3aBUCHUT NPOAOIDKUTENBHOCTD MPOTYBKH B KUCIOPOAHOM KOHBepTepe?

26. INepeuncnuTe B MpaBUIIBHOH MOCIIEAOBATEIBHOCTH TEXHOJIOIMYECKUE ONEPallMi KOHBEPTEP-HON IUIABKH.

217. IloBeneHue 31eMEHTOB METAUIOMIMXTHI M YCJIOBUS IINIAKOOOPA30BaHUS B MEPHOM HMPOIYBKH.

28. [NepeuncnuTe OCHOBHEIE YCIOBHS yAaleHHs (ocdopa M3 MeTaula B IIIIAK

29. Ilepeuncnure OCHOBHBIE YCIIOBHS yNAJIEHHs CEpbl U3 MeTala B ILIAK

30. OT 4ero 3aBUCUT CTETIEHb OKUCIIEHHUS MapraHila B YCIOBHUAX «KJIACCHUECKOT0» KHCIOPOAHO-KOHBEPTEpHOro mporecca?
31. OT 4ero 3aBUCUT OKMCIIEHHS MApraHia B YCIOBUSIX KHCIOPOJHO-KOHBEPTEPHOTO IPOLECCa C JOHHOH MPOIyBKONH?
32. OT 4ero 3aBUCHUT YJIENbHBII pacXoj KHCIOpOJa B «KJIACCHYECKOMY» BapHUaHTE KHCIIOPOIHO-KOHBEPTEPHOIO Ipolecca U
KaKue BEITMYNHBI OH IPUHIMAET?

33. IepeuncnuTe mapaMeTpsl, OMpeAeNsIoNUe yIeIbHbIH pacXoa KUCIOPOJa Ha MIAaBKY

34. IIpn xakoM TostoXxeHHH (YpPMBI HAYMHAIOT IIEPHUO MPOIYBKH B «KJIACCHUECKOM» BapHaHTE KHCIOPOIHO-KOHBEPTEPHOTO
nporecca?

35. B kakux ciyuasx OCyLIECTBISIOT U3MEHEHUE pabodero MojoKeHUs GpypMbl B IEPUOJ MPOLYB-KI

36. KaxoBbl oTepu Mera/uia ¢ BBIHOCAaMU U BBIOPOCaMH B KHCIOPOIHO-KOHBEPTEPHOM Hporecce?

37. KakoBbl I0TEpU Macchl METAIOMIUXTHI B «KJIACCUYECKOM» BapUaHTE KUCIOPOAHO-KOHBEPTEPHOro mporecca?

38. Uro HEOOXOAUMO YUYHTHIBATh IPH OMpENENCHUHN TpeOyeMoi TeMIepaTyphl MeTallla Ha BhIITyc-Ke?

39. C Kxakol Lenblo UCTOb3YyeTCs MIaBUKOBBIN IIMAT B KUCIOPOIHO-KOHBEPTEPHOM Iporiecce?

40. Kakum 00pa3om ompenerisoT MOMEHT OKOHYAaHHS MPOTYBKH?

41. Ot xakux (pakTOPOB 3aBHUCHUT MPOJIOIKUTEIBHOCTH IIPOXYBKH?

42. B kakoii nepuoj npoayBKu HaOMIOIAeTCs MaKCUMalbHAsi CKOPOCTh OKHUCJIEHUS yriepoaa?

43. Kak u3MenseTcs cKOpocTh OKHCIEHHS YrIepoAa B MEPUOA NPOAYyBKH?

44. Kakne OCHOBHBIE TEXHOJOTHYECKHX ITapaMeTpa MeTajlla JOJDKHBI OBITh JOCTHTHYTHI B KOHIIE MTPOIYBKU?

45. Kaxk cnegyer m3MeHHTH pacXof JioMa Ha IUIaBKY IIPH yBEJIMUEHUH PAcUETHOTO PacxXoja TBEP-AbIX OKHUCIUTENCH?
46. KakoBa creneHb yganeHust cepsl U3 MeTallla NpU KUCIOPOIHO-KOHBEPTEPHOH TUIaBKe ¢ BepX-Hel MpomyBKoii?
47. KakoBa crenens ynanenus ¢ochopa U3 MeTalia MPH KUCIOPOTHO-KOHBEPTEPHOH IJIaBKE C BEPXHEH MPOILYBKOM?
48. VkaxuTe Kakoe KOJIUYECTBO YIIIEpoJa METAJIOMUXTEl OKUCISETCS 0 PEaKlMU HETIOJHOIo TOpeHus?

49. B kakux mpeznenax M3MEHSIOT OCHOBHOCTH IIUIaKa B KOHBEPTEPHOH IUIaBKe?

50. TexHoNOrusl paCKUCIEHUsI CTAIM Ha BBIMYCKE, MOPSAAOK BBOJA PACKUCIHUTENEH U UX yrap.

IIpakTiueckre 3agaHus I 3aIIUTH KypcoBoit paboTs! (obmrue popmymnuposkn) (YK-11.1-V1, B1; T1K-3.1-V1, B1; [ICK-2-V1,
B1):

1. PaccumnraiiTe nmpoIoIKATEIBFHOCT MTPOTYBKH B KOHBEpTepe (B MHHYTaX) BMecTUMOCTHIO 200 TOHH, €CIH yIeTbHBIN
pacxop kuciopona cocrapisier 50 M3/T, a MHTEHCUBHOCTH MpoayBKu 800 M3/MuH, a yienbHasi HHTEHCUBHOCTD 4 M3/(T-MUH).

2. Omnpexnenure NOTpeOHOCTH B KHcHAOpoae (M3) Ha OKHCIEHUE KPEMHHS, €CIIM €ro UCXOAHOE CO-Aep)KaHue B




meratonmuxte 0,6 %. Macca metamnomuxTtsl 100 TOHH, OCHOBHOCTB IINaKa 2,5 ef., MOJIEKYJIIPHbIE MAacChl KPEMHHUS U KUCIOpOJa
28 u 16 r/MOnb, COOTBETCTBEHHO.

3. Omnpenenure 00beM 00pa3yroNIerocss MOHOOKCH A yriepoaa (M3) Mpu OKHCIUTENbHOM padu-aHupoBanuu 100 kr
METAJUIONINXTHI, €CITH UCXOJHOE U KOHEUHOE COIEpIKAHUE yriepoaa cocTaBisi-1oT 3,5 u 0,5 %, coorBercTBeHHO? CUUTATD, UTO
YIIepo OKUCISETCs TONBKO 1Mo peakuuu ¢ o0pa-3oBanueM CO. OcHOBHOCTH 1uTaka 3,5 €., MOJIEKYJISIpHbIE MAacChl YIIEpoia 1
kucioposna 12 u 16 r/Moib, COOTBETCTBEHHO?

4. Onpeznenure pacxoll alOMUHMS AJISl PACKUCIIEHUS CIIOKOMHOM CTald, €CIM OCTaTOYHOE CO-AEpKaHHe yIiepojaa B
meraiuie cocrasiser 0,3 %?
5. Omnpenenure pacxon Gpeppomapranina Mapku ®MH6OS 11 packucieHus ctaau Maccoit 1000 Kr mpu HaYaabHOM

conepkannu Mapranna 0,08 %, eciu conepikanue yriiepona Ha Beirycke coctaB-isieT 0,05 %, a TpedyemMoe conepkaHnue MapraHia

B ctanu 0,5 %.

6. Omnpeznenure pacxoll U3BECTU AJsl HABEIEHUs LJIaKa OCHOBHOCTBIO 3 €71, eclii Ha MOMeHT e€ nmofauu B 100 ToHHOM
KOHBepTepe chopMupoBaIcs UIAK B KOJIHYECTBE 8 TOHH, comepxkanmmii 25 % SiO2 u 3% CaO? B uzsectu conepxkurcs 90% CaO u
1% SiO2.

7. Omnpenenure pacxon eppocumuiust Mapku OCT75 At pacKUCIEHHS CTATbHOTO MOITYNPOAYK-Ta, HOIyYEHHOTO B
pe3yibTare MIaBKU CTAIM B KMUCIOPOIHOM KOHBEpTepe eMKOCThI0 160 TOHH, ecliu cozlepKaHue yriaepoia Ha BBITYCKE COCTABISAET
0,05 %, a Tpedyemoe comepkanue KpeMHust B ctaimu 0,3%.

8. Omnpenenure KOJINUECTBO 00Pa3yIOIIErocs MpH OKUCIUTENbHOM paduHupoBanun 100 TOHH METaIOMUXTH KpeMHe3eMa
(B TOHHAX), €CITH UCXOAHOE CoJepKaHnue KPeMHHUs B MeTaIomuxTe cocrasiser 0,7 %, koHeUHOe cofep kaHue yIiepoja B

cTaigpHOM nonynpoxaykre 0,3%, ocHOBHOCTB nutaka 3,0 ej1., MOJIEKYJISIpHbIe MacChl KpeMHHS U Kuciiopona 28 u 16 r/Modb,
COOTBETCTBEHHO.

9. Omnpenennure NOTpeOHOCTH B KUCIOpoze (M3) Ha OKHCIEHHE MapraHiia, €ClIHM ero HCXOIHOE COo-AepKaHHe B
merautomnxte 0,5 %. Macca metayomuxtel 100 TOHH, KOHEYHOE CoJep KaHue yrile-poJa B cTajabHOM nonynpoaykre 0,3 %,
OCHOBHOCTb IIUTaKa 2,5 €., MOJISKYJISIpHBIE MacChl Map-TaHIla U KKcIopoaa 55 u 16 r/Moib, COOTBETCTBEHHO.

10. Omnpenennure KOJINYECTBO 00Pa3yIOMIErocs MpH OKUCIUTENbHOM paduHupoBaHUH 150 TOHH METAIOMIMXTH MOHOOKCHAA
Maprasua (B TOHHaX), €CJI UCXOIHOE COJIepKaHNe MapraHia B Me-TajutomuxTe coctaniseT 0,4 %, KOHEUHOE COAepIKaHIe

yriaepoza B craiabHoM noaynpoaykre 0,05%, ocHoBHOCTS 1taka 3,0 €., MOJIEKyJIIpHble Macchl Mapraiua 1 kuciaopoza 55 u 16
T/MOJIb, COOTBETCTBEHHO.

1. Omnpenenure noTpeOHOCTH B KHcIopozae (M3) Ha okuciaeHHe ¢ocdopa, ecIl ero UCXOAHOE CO-AepKAHUE B
metamutomnxte 0,2 %. Macca metayuomuxtel 100 TOHH, KOHEYHOE COAep KaHue yrile-poJa B cTaabHoM nonynpoaykre 0,03 %,
OCHOBHOCTH II1aka 3,0 ex1., MoJIeKysipHbIe Macchl (hoc-popa u kuciopoaa 31 u 16 r/Mob, COOTBETCTBEHHO.

12. Onpenennure KOIMUECTBO 00Pa3yOMIErocsi PpU OKUCIUTENbHOM paduHupoBannd 100 TOHH METAJUTOIIUXTHI IEHTAOKCUIA
(ocdopa (B ToHHAX), eCU UCXOTHOE cozepkanue Gochopa B Me-Taytomuxte coctabisieT 0,3 %, KOHEUHOE cofiepiKaHKe yriepoaa

B cTasibHOM nonmympoxykre 0,3%, ocHOBHOCTB 1IIaka 3,0 ef., MOJIeKyJIsIpHBIe Macchl pocdopa u kucinopona 31 u 16 r/mons,
COOTBET-CTBCHHO.

13. Omnpenenure 00beM TyThs Ha IUIABKY CTAIM B KHCIOPOIHOM KOHBepTepe eMKocThio 300 TOHH, eCIH yJeNnbHBIH pacXon
KUcIopona coctapisieT 53 M3/1, conepikaHue Kuciopoaa B 1yTbe 99,5%, a ero yceoenue 95%.
14. Omnpenenure BEIXOA KHUAKOTO METaJlIa Iepesl PACKHCICHHEM, CIIM PacXoJ] METAINIOMIMXTHI Ha TUIaBKy coctaBmi 100

TOHH, CYMMapHO€ KOJIMYEeCTBO OKUCIMBIINXCS ipuMecei — 3,2 % OT Macchl METAIOMIUXTHI, TOTEPU MACChl METAJUIOLIUXTHI C
IBUIBIO U BBIOpocamu 1o 1 % OT Macchl Me-TalJIOMIMXThI, TOTEPH JKelle3a co uIakoM B Bue okcuaos FeO u Fe203 —
cooTBeTCTBeHHO 15 1 4 % ot macchl nutaka — 10 ToHH. J[pyrie Bo3MOKHBIE TOTEPH MAaCChl METAIUIOIIUXTHI HE YUUTHIBATD.

3). TeopeTuueckue BOIPOCH U MPAKTUUECKUE 3aTaHuUs AJIsI IPOBEACHUS dK3aMeHa B ycTHoH dopme (YK-11.1-31, V1, B1; TIK-3.1-
31, V1, B1; [ICK-2-31, V1, B1)

Teopermueckue BOMPOCH dk3aMeHannoHHbIX omneroB (YK-11.1-31, V1; [IK-3.1-31, V1; [ICK-2-31, Y1):

L. Knaccudukanus cranei mo cnoco0y mpou3BOACTBa, MO Ha3HAUCHUIO, IO KAYECTBY CTallM, 10 XMMHUUYECKOMY COCTaBYy U IO
CTENEHU PACKUCIEHHOCTH.

2. Vcrounnkn oOpa3oBaHUS M POk IIUIAKa B CTAJICINIABIUIBHBIX Tporieccax. OOmue NpHHIUIIEI yCTaHOBICHHS
ONTHMAJIFHOTO IIITAKOBOTO PEKHMMA TIITaBKU.

3. MexaHU3MbI OKUCIIUTENBFHOTO paUHUPOBAHUS B CTaJEINIaBHIIbHBIX IIPOLIECCAX.

4. OKHCIeHNe yriepoaa: poib, BIMSHAEC Ha CBOMCTBA CTajlM, OCHOBHBIC PEAaKI[MH OKUCICHUS W MUHUMAJIFHOEC OCTaTOYHOE
COZIepXKaHUE YIIeposia B CTAIIH.

5. BnusHue mapamMeTpoB CTalelIaBHIBHOTO IpoIiecca Ha CKOPOCTh OKHCIEHHE YTrIepoaa.

6. OCHOBBI CHHXPOHHM3ALH TPOLIECCOB 00€3yTNIEpOKUBAHUS U HarpeBa MeTaa.

7. IToBeneHne KpeMHUS B CTAJICIIABMIIBHBIX IPOIECCAX: OCHOBHBIE PEAKIHH, OCTATOYHOE CO-Jep)KaHue KPEMHHUS U €T0
BIIMSTHHE Ha CBOIMCTBA CTAJIH.

8. IloBenenue Mapraia B CTalelIaBUIBHBIX MPOLECCAaX: OCHOBHBIE PEaKIMU, OCTATOYHOE CO-JEp>KaHUE MapraHiia U ero
BIIMSTHHE HA CBOMCTBA CTalIM, JOCTIDKCHUE 33JaHHOTO COJIep)KaHMsI MapraHIa.

9. INoBenenue Qochopa B cTayenIaBIIBHBIX IPOIECCAX: OCHOBHBIE PEAKIIMH M OCOOEHHOCTH Jie-(hocdopanui B OCHOBHBIX
M KUCIIBIX IIpolieccax, ycioBus aepochopannu u BausHue Gocdopa Ha CBOHCTBA CTAIH.

10. VY naneHue cepbl B CTalCINIABUIIBHBIX TPOLIECCaX: OCHOBHBIE PEAKLIUM M YCIOBHS JIeCynb(hypa-1[1u, BIUSHHE CEpbl Ha
CBOICTBA CTaJIU.

11. Pa3BuTHe KOHBEPTEPHOrO Crocoda MPOM3BOACTBA CTaNU. ToMacoBCKHIl TpoIiecc.

12. PazButne koHBepTepHOro crocoba Mpou3BOACTBa cTanu. beccemepoBckuil mporecc.

13. Y CTpoHCTBO KHCIOPOAHOTO KOHBepTepa. OCHOBHBIE ITapaMeTphl, ONpe/esfoNIie BO3MOXK-HOCTE pabOTHl KOHBepTepa 0e3
BBIOPOCOB.

14. YCTpOHCTBO KUCIOPOAHOro KOHBepTepa. DyTepoBKa KOHBEpTEpa: YCIOBHS CIyXObl, TpeOOBa-HHS, MaTepHaibl,




CTOMKOCTB H CIIOCOOBI MIPOJUIEHHS CPOKA CITyKOBI.

15. [lIuxToBBIE MaTepHalbl KHCIOPOAHO-KOHBEPTEPHON IUIaBKU. TpeOoBaHMS K KOMIIOHEHTaM MeE-TaJIOLIIHXTHI.

16. [ITnxTOBBIE MaTepHabl KHCIOPOAHO-KOHBEPTEPHOH TuIaBKH. TpeOoBaHUS K (urocaM.

17. [InxTOBBIE MaTepUABl KHCIOPOAHO-KOHBEPTEPHOH TUIaBKH. TpeOOBaHUS K OKHUCIHUTENSAM.

18. TexHonornyeckue onepanuu KUCIOpOJHO-KOHBEPTEPHOM IJIaBKM C BEpXHEH Mojadyeld NyThs U UX COJEpIKaHUE.

19. TexHonornueckue onepanuy KUCIOPOAHO-KOHBEPTEPHOH TIIABKM C BEpXHEW IMojaaueil MyThs M BApHAHTBI KOPPEKTHPOBKU
TUTABKH 110 XUMUYECKOMY COCTaBYy U TEMIIepaType.

20. B3aumopeiicTBre KUCIOPOJHOW CTPYHU C XKHIKON BaHHOM MU BEepXHEH M JOHHOW mopade kuc-mopona. CTpykTypa
PEaKIOHHOMN 30HbI U MPOLIECCHI, TPOTEKAIOIINE MPU MTPOTYBKE.

21. [TapameTps! IyTHEBOTO peXUMa KHUCIOPOJHO-KOHBEPTEPHOH IUIaBKM WM WX BIMSHHE Ha ITOKA3a-TENH IIIABKH.

22. IloBeneHue COCTABIAIOIIUX YyryHa IIPU NPOJYBKE METAIA KUCIOPOAOM.

23. ITapameTps! IIIaKOBOTO peXHMa U TPeOOBaHUS, MPEABIBISIEMbIE K IIIAKY KHCIOPOAHO-KOHBEPTEPHOIo Iporecca.
24. VYenosust popMHUpOBaHMS [IIAKa U [IIAKOBBIN PEXUM KHCIOPOJHO-KOHBEPTEPHOH IIITaBKH.

25. JlmHamMuKa mU1akooO0pa30BaHUS B XO/€ KOHBEPTEPHOH IIIaBKH.

26. IloBeneHue sxene3a U €ro NOTEPHU IIPU KUCIOPOAHO-KOHBEPTEPHOI ILIaBKe. Bbixoa romHoro.

217. IepeuncnuTe MpUXoJHbIE M PACXOIHBIE YACTU TEMJIOBOTO OallaHca KUCIOPOJHO-KOHBEPTEPHOH IIABKU C BEpXHeEH
POy BKOH.

28. Oxaxgaronie 100aBKU P KUCIOPOJHO-KOHBEPTEPHOH IUIABKH, UX NMPEUMYIIECTBA U HENO-CTATKH.

29. OCHOBHBIE TPUXOJHBIE U PACXOAHBIE CTaTbU MAaTEPHAIBLHOTO U TEMJIOBOTO 0aJaHCOB KHCIO-POJHO-KOHBEPTEPHOI
TUIaBKH.

30. Cr1oco0bI MTOBHITICHHS JAOJIH JIOMa B METANIMYECKON IIMXTE KHCIOPOIHBIX KOHBEPTEPOB.

31. BnusHue pa3nuuHBIX (AKTOPOB HA PACXOJ JIOMa MPU KHUCIOPOAHO-KOHBEPTEPHOH IIIaBKe.

32. IIpenMyiecTBa U HEAOCTATKU KUCIOPOAHBIX IPOLECCOB C BEPXHEN M JOHHOMN NMPOAYBKOH KuciopoaoM. Ilepeunciure
BapHaHTH KOHBEPTEPHBIX IIPOIECCOB ¢ KOMOMHNPOBAHHON IPO-TyBKOH M JaliTe NX KPATKYIO XapaKTEPUCTHUKY.

33. IIpeumymiecTBa U HENOCTATKU KHCIOPOIHBIX MPOLECCOB C BEPXHEH M JOHHOH NMPOAYBKOH KHUCIOPOIOM.

34, KoHcTpykTUBHBIE 0COOEHHOCTH KOHBEPTEPOB € JIOHHOW MPOIYBKOH.

35. OCOOEHHOCTH TEXHOIOTUU KHCIOPOAHO-KOHBEPTEPHOH IUIABKH C JOHHOW MOAauei MyThbs.

36. [NepeuncnuTe NPUXOIHBIE M PACXOTHBIE YaCTH MaTEepHALHOTO OanaHca KHCIOPOIHO-KOHBEPTEPHOH IUIaBKH C BEpXHEH
IIPOYBKOM.

37. [TpuHmn paboThl MApPTEHOBCKOH MEYH.

38. YCTpoHCTBO MapTEHOBCKOH MedH.

39. OCO0EHHOCTH MapTEHOBCKOTO TpOoIecca: HEJOCTATOK TeIlia Mpolecca, XapakTep aTMocQepsl, y4acTHe B Ipolecce
HITaKa ¥ HOAUHBI.

40. OCHOBHBIE Pa3HOBUIHOCTH (BapHaHTHI) MapTEHOBCKOTO MpOILECcca: PyAHBIN, CKpan-pyIHbIA MpoLecc, CKpan-npoLecc 1
CKpan-yrolbHbli MapTeHOBCKUH npouecc. X Xxapakrepucruka.

41. HasnadeHne u yCcTpoHCTBO KOHCTPYKTHBHBIX 3JICMEHTOB MapTEHOBCKOII Iedu: pabodee Mpo-CTPAHCTBO, TOJIOBKH,
IIUTAKOBUKH, PEreHepaTopsl, 60poBa.

42. OCHOBHBIE NIEPHO/IbI MAPTEHOBCKON IIABKU U UX 3HAYCHHUE.

43. INepeuncnuTe OCHOBHBIE MEPHOABI MAPTEHOBCKOW IUIAaBKH. [10p0oOHO M3NIOKUTE COEp KaHUE ONEPAIlH IO 3aBajKe
TBEPABIX IIMXTOBBIX MAaTEPUAIIOB U UX NPOTPEBY.

44. [epeuncnuTe OCHOBHBIE IIEPHOJBI MAPTEHOBCKOHM MIaBkH. [1oapoOHO M3II0XKUTE comepKaHNE ONEpAUil MIABICHHUS U
JIOBOJIKH.

45. OmnpeneneHus pacxoja TBEPAbIX OKHCIUTENEH B 3aBaJKy HPH CKpal-pyAHOM MapTEHOBCKOM Ipoliecce 0e3 MPOmLyBKH
KHCIIOPOJIOM.

46. OcHOBHBIE (DAKTOPEI, BIUSIONINE HAa PAaCcXOJ TBEPIBIX OKHUCIHTENCH B IIEPUOM 3aBAJIKH.

47. OTnuuust CKpan-KUCIOPOJHOTO OT CKpamn-pyJHOrO M APYTHX BapHAHTOB MapTEHOBCKOTO IPO-Iiecca.

48. Oco0eHHOCTH MPOBEIEHHs CKPA-KUCIOPOIHOTO BapuaHTa MapTeHOBCKOTO Mpolecca.

49. IToBeneHue KpeMHUsI U MapraHiia B MapTEHOBCKOH IIJIaBKe.

50. [IlmakooOpa3oBaHne ¥ MITAKOBEIA PEKUM MapTEHOBCKOH ITIIaBKH.

51. Temnoas pabora (TeruoBas Harpyska u KI1JI ucronp3oBaHUS TOIIMBA) U OTOIUICHHE MapTe-HOBCKHUX Iedei

52. VYCTpoicTBO U CyIHOCTh pabOThI JBYXBaHHOTO CTAJEIIaBUIBHOTO arperara.

53. TexHONOrNs IJIaBKH CTAIN B JIByXBAaHHBIX IT€4aX: OCHOBHBIC TEXHOJOTHYECKHE OINEPally U UX COBMEIICHHUE.

54. INepeuncnuTe TEXHOIOTUU KOBIIEBOH 00paboTku cramu. ITonpoOHO M3I0XKUTE CIIOCOOBI pac-KUCICHUS CTAJH.

55. [lepeuncnuTe TeXHONOTHH KOBIIEBOH 00paboTku cranu. [lonpoOHo m3noxuTe crocoOsl yaa-IeHHus BOAOPOJAa U a30Ta U3
CTaJH.

56. INepeuncnnTe TEXHOIOTWH KOBIIEBOW 00OpabOTKM CTand. YKaXHUTE MPUYUHBI 00pa30BaHMS He-METAJUTHYECKUX
BKJIIOUEHH B CTAJH U CIIOCOOBI OOPHOBI C HUMH.

57. IepeuncnuTe TEXHOMOTUU KOBIIEBOH 00paboTku cranu. ITogpoOHO M3M0XKUTE TEXHOIOTUIO NMPOAYBKH MeTallia
HMHEPTHBIM T'a30M.

58. INepeuncnuTe TEXHOIOTUH KOBIIEBOH 00paboTku cramu. IloxpoOHO m31mokHTe CIOcOOB 00pa-00TKM MeTajlla BaKyyMOM.
59. [lepeuncnuTe TEXHOMOTHMH KOBILEBOH 00paboTKu cranu. [TonpobHO M3NM0XKHUTE BapHaHTHl 00-paboTKH cTan
CHHTETHYECKMMH IIUIaKaMH, TBEPJIBIMU [IIIAKOBBIMH CMECSIMH M TIOPOILIKO00-Pa3HBIMU MaTEpHUATIaMH.

60. [epeuncnnTe TEXHOIOTHH KOBIIEBOH 00paboTkm cramu. [1oapoOHO M3II0KHUTE TEXHOJIOTHIO KOMIUIEKCHOH 00paboTKH
CTaJH.

[MpakTHyeckue 3aKaHUS SK3aMEHAIIOHHBIX OmteToB (ooumwme popmymuposkn) (YK-11.1-V1, B1; I1K-3.1-V1, B1; [ICK-2-V1, B1):
1. Jlnis ycnoBui OCHOBHOTO (KHCIIOTO) KHCJIOPOJHOTO KOHBEPTEpa ONPEIEIHTh pacXon KHciaopo-na Ha okucieHue C, Si,
Mn, P uyryHa u KOIH4YeCTBO MPOLYKTOB peakuuu okucneHus. CocTas dUyTryHa U APyrue HeoOXOJUMbIe JaHHBIE IPUHSTh




camocTosTenbHO. Pacuer Bectu Ha 100kr uy-TyHa.

2. Jl1s1 ycnoBuil OCHOBHOTO CTaJICTIIIABHIIBHOTO Tpoliecca orpenenuts koiaudectBo CaO, Heo0X0-1MMOe Ha CBS3bIBaHUE
MIEPEBOAMMON B IIUTAK CEPBI UyTYHA U KOJHYECTBO MPOIYKTOB peakiny aecyibdyparuu. CocTaB yyryHa U Jpyrue HEOOXOIHMBbIe
JIaHHbIE IPUHATDH camocTosTeNnbHO. Pacyer Bectu Ha 100kT uyryHa.

3. OnpenenuTts pacxol U3BECTU (M3BECTHsKA) AJISl HaBeACHHs IUIaKa 33JaHHONW OCHOBHOCTH B KHCJIOPOJHOM KOHBEpTEpe
(MapTEHOBCKOM TNeUN), €CIIH MOCIIe TPETH IJIUTEILHOCTH NIEpro/ia IPOAYBKH (TUIAaBKK) U3BECTHO TEKYIIee COAEepKaHKE B IIIJIaKe
KpeMHe3eMa 1 OKcuIa Kanbius. HeoOxouMeble [J1st pacueTa JaHHbIe PUHITH CAMOCTOSTEIbHO. Beraucnenus npoBoauTs Ha 100kr
qyryHa.

4. OnpenenuTth COCTaB IUIaKa, 00pa3yroIIerocs npyu MpoayBKe B OCHOBHOM KHCJIOPOIHOM KOH-BepTepe 1T JKHAKOro 4yryHa
3aJlaHHOTO cocTaBa. OCTaTOYHOE CoMep KaHUe yIiIepoia B CTAIH yKa3bIBaeTcs B 3aaHun. HeoOXomumble Ut pacdyera TaHHbIS
MPUHSATH CAMOCTOSATEINBHO.

5. OmnpenenuTts NpoAOIKUTENFHOCTh NPOAYBKH B KOHBepTepe (B MUHYTaX) IPU U3BECTHOH Macce IUIaBKH, yJETbHOM
pacxojie KHCIOPOia U MHTEHCUBHOCTH MPOAYBKH.
6. Omnpenenure pacxon GpeppocIIaBoB Ul PACKUCICHUS IUIaBKH CTAlM M3BECTHOW MacChl NIPH M3BECTHBIX HAaYaJbHOM U

TpebyeMoM cofep:KaHUH HIEMEHTOB-PACKUCIUTENEH, a TAKKE H3-BECTHOM COJEPKAHUH YTIIEPOAa B MOTYIPOAYKTE HA BEITYCKE.

4). TecToBBIC BOIIPOCHI U 3aJaHUS IS TPOBEACHUS 3TATIOB IPOMEKYTOTHOH aTTecTanuy B popMe KOMIBIOTEPHOTO TECTHPOBAHUS
(YK-11.1-31, VY1, B1; IIK-3.1-31, V1, B1; IICK-2-31, V1, B1)

Tecrobie Borpock (YK-11.1-31; T1K-3.1-31; [ICK-2-31):

. OTMeTbTE 2 BEpHBIX OIPEAEICHUS CTANH.

. YKaxuTe 2 NOI0KUTENbHBIe (DYHKIIMA OCHOBHOTO CTaJEIUIaBIIBHOTO [ILIAKA.

. OCHOBHOCTb IIJIaKa B CTAJEIIaBUIBHBIX MPOLECCAX ONPENENIeTC U3 BEIPAXKEHHUS. . .

. Kak Ha mpakTHKe OIlEeHHBAIOT OKUCIATENHLHYIO CIIOCOOHOCTD (OKUCIEHHOCTD) MUTaKa?

. HackomnbKo MOTHO OKHCIIAETCS KPEMHHIH METaJUTONIMXTHI B YCIIOBHSX OCHOBHOT'O CTaNeIlIa-BIIIBHOTO IIporecca’?

. YkaxxuTte TpeOOBaHH K COCTaBy ILIaKy AJs yaaneHus gocdopa u3 meraunia?

. YKaxxure TpeOOBaHUS K COCTaBY LIIAKY JJIsI yAAICHUs Cephbl U3 MeTauia?

. Kucnopoaao-koHBepTEepHEIi mporecc - 3T0. ..

. UeMm onpenemnsieTcst pacxo/ KHCIOPOAHOTO AyThs Ha MPOBEICHNE KOHBEPTEPHOU IIITaBKU?

10.Kora u ¢ kKako# 11eJIbI0 TPOBOJISAT PACKUCIICHUE CTaTH?

11.Yem onpenensercst pacxo] METAJUIYECKOT0 JIOMa Ha TUIaBKY CTAJIM B KUCIIOPOJHOM KOHBep-Tepe?

12.B xaxoli mepHoz IIaBKU, U KAKOE TOIUIMBO UCIIOIb3YETCs IIPH BBIILIABKE CTAJIU B KUCIO-POJHOM KOHBEpTEpe?
13.Ykaxxute B€ OCHOBHbIE IPHUXOAHBIE CTAThHU TEIJIOBOT0 OanaHca KUCIOPOJHO-KOHBEPTEPHO MIaBKU.

14.BbIxoz ’KHUAKOro MeTallla B KOHBEPTEPE C BEpXHEN MPOAYBKOH COCTABIISET. ..

15.C kaxoi 1eNbI0 UCIIONB3YIOT U3BECTh KOHBEPTEPHOM IIaBKe?

16./laBneHne IyThs meper coIIaMH B (ypMax KOHBEPTEPOB COCTABIISIET. ..

17.YkaxxuTe OCHOBHYIO pPOJIb METAJIUINYECKOro JJOMa B KOHBEPTEPHOH MIaBKe?

18.Pacxox 10Ma B KOHBEpTEpE C BEpXHEH MPOIYBKOM COCTABIISIET. . .

19.Bo Bpemst mpoayBKH B KOHBepTepe (ypma pacronaraercs. ..

20.Yxaxure 4 hakropa, KOTOpble HEOOXOAUMO YUUTHIBATH IPU pacueTe pacxoa MeTallIiue-CKOTo JoMa Ha IJIaBKy CTallk B
KoHBepTepe?

21.C kaKo¥ HEeNbI0 UCIIONB3YIOT OKATHIIIN B KOHBEPTEPHOH Ti1aBKe?

22.Kak crnexyeTr H3MEHUTh PAacXoi METAIIMIECKOro JIOMa JUTA HOBBIIICHUS TpeOyeMoit TeMIiepa-Typhbl MeTanaa Ha Belmycke Ha 30-
40°C?

23.IIponomKUTENBHOCTD IPOAYBKY B KOHBEPTEPE COCTABIISIET. ..

24.PacmionoXuTe TEXHOJIOTMIECKHE OTePaIliy KOHBEPTEPHOI! IUTABKH B IIPABUIIEHOM MOPSKE, HAUWHAS C OIIEPAIUH IT0 OCMOTPY
KOHBEpTEpa H PEMOHTY (DyTEepOBKU.

25.Vxaxure 3 IIaBHBIX yclIoBUs yaaneHus ¢pocdopa 13 MeTaa B UK

26.Yxaxute 3 IIIaBHBIX YCIOBUS yAAJICHUS CEPhl U3 METAJUIA B LIUIAK

27.YKaxuTe CTeNeHb OKHUCIICHNS MapraHIia B YCIOBHUSIX «KJIACCHYECKOT0» KHCIOPOAHO-KOHBEPTEPHOTro Iporiecca
28.YkaxxuTe CTeneHb OKUCIEHNS MapraHIia B yCIOBHAX KUCIOPOAHO-KOHBEPTEPHOTrO MPoIiecca C JOHHON NMPOaLyBKOH
29.Y nenbHBIA pacxo]] KHCIOPO/Ia B «KJIACCHYECKOM) BapHaHTE KUCIOPOTHO-KOHBEPTEPHOTO MPO-I1Ecca COCTABIACT
30.Ykaxute 2 napaMeTpa, OIpeAesSoIuX yIeIbHbINA pacXo] KUCIOPOAa Ha IUIaBKY

31.ITpu xaxoM MoNoXKeHUH (ypMbl HAUMHAIOT IEPUOJ IPOTYBKHU B «KJIACCHUECKOM» BapHAHTE KUCIOPOJIHO-KOHBEPTEPHOTO
riporecca?

32.B kakoM ciydae B X0Ie IIPOXYBKH BEIHYKICHBI H3MEHATH MOJIOKEHNE (DypMbI?

33.Ilorepu MeTanIa ¢ BEBIHOCAMHU U BEIOPOCAMH B KHCIOPOAHO-KOHBEPTEPHOM IIPOLEcCce OOBIYHO COCTABIISIOT
34.Tlorepu MacChl METAJUIOLIMXTHI B «KJIACCHYECKOM» BapUaHTE KHCIOPOAHO-KOHBEPTEPHOI0 MPOLECcca COCTABMIAIOT
35.Yro HEOOXOAMMO YUHUTHIBATE IIPH ONPENISICHUH TPpeOyeMOoi TeMIepaTypsl MeTajia Ha BEITyc-Ke?

36.C xakoll 1IeIbI0 UCIIONB3YETCS IUIABUKOBBIM HINAT B KUCIOPOIHO-KOHBEPTEPHOM IIpoLecce?

37.Kakum 00pa3oM onpenensoT MOMEHT OKOHUAHHS ITPOLyBKH?

38.01 Kakux IBYX (PAKTOPOB 3aBUCHUT MPOIOKUTEILHOCTh MTPOAYBKHU?

39.B kako# meproJI NpoIyBKH HaOII01aeTCs MaKCHMaJlbHAas CKOPOCTh OKHCIICHUS yriiepoaa?

40.CxopocTh OKHCIIEHHS YITIeposia B CeperHe MepHoia IPOTYBKU COCTABISIET

41.Kaxue 2 0CHOBHBIX TEXHOJOTHUECKUX MapaMeTpa MeTala A0KHBI ObITh JOCTUTHYTHI B KOH-I1€ IPOILYBKH?

42 Kak cieyer HI3MEHATH PacXo[ JIOMa Ha IUIaBKY IIPH YBEITMUCHUH PACYETHOTO PAacX0/ia TBEP-IIBIX OKHUCIUTENeH?
43.CreneHp yaaneHus cepbl U3 METallla IIPU KUCIOPOAHO-KOHBEPTEPHOU ILIABKE C BEPXHEH NPO-1yBKOM COCTABIISIET
44.Crenens ynanenus ¢pocdopa u3 Merauia npu KUCIOPOTHO-KOHBEPTEPHOH IJIaBKe C BEPXHEH MPOILYBKOM COCTaBISIET
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45.YkaxuTe Kakoe KOJIMUECTBO YIIepoia METAIOMUXTH! OKHCISIETCS 0 PEaKI[MK HEMOIHOTO TOpeHus?
46.0OCHOBHOCTD 1IJIaKa B KOHBEPTEPHOH IIaBKE OOBIYHO N3MEHSIETCS B IPEAeIiax

47.Yrap mapranna (u3 ¢eppociiaBa) Mpu pacKHCICHAH CTAIIH B KOBIIIE COCTABIISIET

48.Yrap kpemHnus (13 GpeppociaBa) IpH PACKUCICHUH CTATH B KOBIIIE COCTABIISCT

TecroBeie 3amaun (YK-11.1-V1, B1; IIK-3.1-¥1, B1; [ICK-2-V1, Bl):

1 PaccumTaiiTe MpoJOKUTEIFHOCTE TPOLYBKI B KOHBEpTEpE (B MUHYTax) BMeCTUMOCTHIO 200 TOHH, €CIH YICTBbHBIH pacXxoxn
kucnopoza coctasiseT 50 M3/T, a ”HTEHCUBHOCTH IpoAyBKH 800 M3/MuH, a yAenbHas HHTEHCUBHOCTH 4 M3/(1-MuH). OTBeT B
MHUHYTaX YKa3aTh C TOYHOCTBIO JI0 JA€-CSTHIX.

2 Onpenenute NOTPEOHOCT B KUCIOPoe (M3) Ha OKHCIICHHE KPEMHHS, €CITH ero MCXOIHOe comep-kaHue B Metayurommxte 0,6 %.
Macca MeramnomuxTs! 100 TOHH, OCHOBHOCTH IITaka 2,5 e11., MO-JISKYJIIPHbIE MacChl KPeMHHS B Kuciopoaa 28 u 16 /Mo,
COOTBETCTBEHHO. [loyueHHbIH pe-3yabTaT B METPax KyOMYECKUX OKPYTIHUTH A0 LIEIOro 3Ha4eHUs U yKa3aTh 0e3 eANHUI]
U3MEpEHMUsL.

3 Onpenenure 00beM 00pa3yIONIErocsi MOHOOKCH A yriiepoaa (M3) Mpu OKUCIUTENbHOM paduHu-poBannd 100 KT METaJUTOIIUXTHI,
€CIIM HCXOIHOE M KOHEYHOE coJiep KaHue yriepoaa cocTaBisioT 3,5 u 0,5 %, coorBercTBeHHO? CUUTATD, UTO YIIIEPOJ OKUCIAETCS
TOJILKO MO peakiuu ¢ oopasoBa-HueM CO. OCHOBHOCTD IIIaKa 3,5 /1., MOJIeKyJIIpHbIC MacChl yriaepoja u kuciopoaa 12 u 16
T/MOJIb, COOTBETCTBEHHO? [10Ty4eHHBIN pe3ynbTaT OKPYTIMUTS JI0 IIEIOr0o 3HAYEeHHS M yKa3aTh B KyOmdecknx Merpax (udpoit 6e3
€IMHHUI] H3MCPEHUS).

4 Ompenenure pacxo allOMUHUS ISl PACKUCIICHHUS CTIOKOMHON CTaJIH, €CIIM OCTaTOYHOE COJIep-KaHHUe YIiiepoJa B MeTajie
cocrasisieT 0,3 %? PesynpraT mpuBeauTe B rpaMMax Ha TOHHY cTayu (udpoii 6e3 eMHUI U3MEPEHHS).

5 Onpenenute pacxon peppomaprania mapku DMHOS anst packucnenus cranu Maccoit 1000 Kr mpy HaYaITbHOM COJIEPIKAHUU
mapranna 0,08 %, ecau comep:kaHue yriepoja Ha Belrycke cocTtas-ysieT 0,05 %, a Tpebyemoe conepkanue Mapranna B ctamu 0,5
%. Pe3ynpraThl pacyera HCOOXOIMMO OKPYIJIUTH [0 LIEJIOr0 YKCIa U yKa3aTh B KuilorpaMMmax (1udpoit 6e3 enquHuI n3MepeHus).

6 OnpenennTe pacxo] U3BECTH [UI HaBEICHHU IIJIaKa OCHOBHOCTBIO 3 ]I, eCIT Ha MOMEHT e€ mo-1auu B 100 TOHHOM KOHBepTepe
chopMHpoOBaJICs IIUTAK B KomuuecTBe 8 TOHH, comeprkamuit 25 % Si02 u 3% CaO. B u3Bectu copepxurcs 90% CaO u 1% SiO2.
PesynbraT ykazaTe B KHJIorpaMMmax (OKpYTJIUTH 10 LENbIX U IpUBECTH 0e3 eNUHHII U3MEPEHHS ).

7 Onpenenute pacxop deppocumuims mapku @C75 1 paCKHUCIEHHs CTATBHOTO HOMYTIPOIYKTA, OIYYCHHOTO B pe3yJbTaTe
TUTABKHU CTaJIM B KUCJIOPOJAHOM KOHBEpTEpe eMKOCThIO 160 TOHH, ecnu conepkaHue yrieponaa Ha Beirycke coctasiseT 0,05 %, a
Tpebyemoe coaepkanue kpemuus B cTa-nu 0,3 %. Pe3ynbpraTsl pacuera B KMIIOrpaMMax OKPYTJIMTh JO LEIOro U yKa3aTh B MO
oTBeTa 0e3 eAWHUI H3MEPCHUSI.

8 OmpemenuTe KOTHMIECTBO 00pa3yIOIErocs Py OKUCIUTENEHOM paduHrpoBaHiy 100 TOHH Me-TaJUTONIMXTH KpeMHe3eMa (B
TOHHAX), €CJIM HCXOJHOE COJICPIKaHNEe KPEMHHS B METAUIOMUXTe co-cTaBisieT 0,7 %, KOHEYHOE cofepkaHNe YIIIepoia B CTATbHOM
nonynpoxnykre 0,3%, ocHOBHOCTS HITaxa 3,0 ef., MOJEeKyJIIpHbIE MacChl KpeMHUS U Kucaopoaa 28 u 16 r/Monb, COOTBETCTBEHHO.
ITomy4eHHBbIH pe3yabTaT B KWJIOrpaMMax OKPYIJIUTh 10 LIEJI0T0 U YKa3aTh B 10JIE OTBETa 0€3 eU-HULl U3MEPEHUSL.

9 Onpenenure MOTPEOHOCTH B KUCIOPOAe (M3) Ha OKHUCIICHHE MapraHIa, eCIIi ero NCX0IHOe co-Iepykanne B Metayurommxte 0,5 %.
Macca meramnomuxTs! 100 TOHH, KOHEYHOE CofepKaHUe yTIe-pojia B CTalbHOM noaymnpoaykre 0,3 %, OCHOBHOCTS MIaka 2,5 ef.,
MOJICKYJISIPHBIE MAaCChl Map-TaHIa U KKUCIopoaa 55 u 16 r/Moik, coOTBeTCTBEHHO. [10NTydeHHBIH pe3yapTaT B METpax KyOndye-CKHX
OKPYTJIMTB JI0 IIETOT0 3HAYEHHS ¥ yKa3aTh B MOJIE OTBETa 0e3 eIMHUIl H3MEPEHHSI.

10 Onpenenure KOINIECTBO 00PA3YIOMIETOCs MIPH OKHCIUTEIFHOM paduHUPOoBaHUH 150 TOHH Me-TaIOMUXTHl MOHOOKCHAA
Maprasua (B TOHHaX), €CJIM UCXOIHOE COJIepKaHNe MapraHia B Me-TajutomuxTe coctaniseT 0,4 %, KOHEUHOE COAepIKaHIe
yriaepoza B craiabHoM noaynpoaykre 0,05%, ocHoBHOCTS 11aka 3,0 ef1., MOJIEKyJIIpHbIE Macchl Mapraiua 1 kuciaopoza 55 u 16
T/MOJTb, COOTBETCTBEHHO. [10TydeHHBIH pe3ynbTaT B KIJIOTPAMMax OKPYTIIUTH JI0 IIEJI0T0 3HAYCHUS 1 yKa-3aTh B TIOJIE OTBEeTa Oe3
€IUHHUI] U3MEPEHUSL.

11 Onpenenure moTpeOHOCTH B KHcinopoae (M3) Ha okucieHue Gochopa, eciiu ero uCxomHoe co-aepxkanue B Merawtomuxte 0,2 %.
Macca meramutomuxtsl 100 TOHH, KOHEUHOE COJiepKaHKe yrie-poja B crajabHoM noiyrnpoaykre 0,03 %, ocHoBHocTh 1aka 3,0 en.,
MOJIEKYJISIpHbIE Macchl (oc-dopa n xuciaopona 31 u 16 r/moins, coorBeTcTBEHHO. I10ITydeHHBIN pe3yapTaT B MeTpax KyOmde-CKIX
OKpYTJIUTH J10 LEJIOr0 3HAUEHHS U YKa3aTh B [0Jie 0TBETa 0e3 eMHUI] U3MEPEHUSL.

12 Onpenenure KOJIXYECTBO 00PA3yIOIIETOCs MPU OKHCIUTEILHOM paduHupoBaHrd 100 TOHH Me-TaJUIOMUXTHI IEHTA0KCH 1A
(docdopa (B TOHHAX), ecu UCXoMHOE conepxkanne pocdopa B Me-tammommxTe coctasisier 0,3 %, KOHEUHOE CoiepKaHue yTiiepoaa
B cTasibHOM nonymnpoxykre 0,3%, ocHOBHOCTS minaka 3,0 ef., MoIeKy JIsipHbIe Macchl ocdopa u xkucnopona 31 u 16 r/mons,
COOTBET-cTBEHHO. [ToTyueHHBIH pe3yapTaT B KWJIOrpaMMax OKPYIJIUTh 0 LIeJI0r0 3Ha4eHus U yKa3aTh B I0JIe OTBeTa 06€3 eANHUII
U3MEPCHUSL.

13 Onpenenure 00beM AyThs Ha IUIABKY CTAIN B KHCIOPOJHOM KOHBepTepe eMKOCThI0 300 TOHH, ecu yAeIbHBII pacXxon
KHcIopoja coctasiseT 53 M3/1, cofepikaHue KUciopoaa B 1yTbe 99,5%, a ero ycsoenue 95%. OTBET IPUBECTH B THICAYaX METPOB
KyOHUYeCKHX OyThs 0€3 YKa3aHHs CIHHULI U3MEPCHHUS.

14 Onpenenure BEIXOM )KUAKOTO METaJlIa IIepe]l PACKUCICHHEM, €CIIH PacXo]l MeTAJUIOMINXTHI Ha TIaBKy coctaBmi 100 ToHH,
CyMMapHO€ KOJIMYeCTBO OKUCIHUBIINXCA puMeceil — 3,2 % 0T MacChl METaJUIOMIMXTHL, IIOTEPH MacChl METAJUIONIUXTHI C MBIIBIO U
BbIOpOcaMu 1o 1 % OT Macchl Me-TaJUTONIMXThI, TOTEPH JKene3a co mutakoM B Bujae okcuaoB FeO u Fe203 — cootBercTBeHHO 15 1 4
% ot Maccsl mutaka — 10 ToHH. [lpyrue BO3MOXHBIE IIOTEPH MAacChl METAINIONINXTHI He yYUTHIBaTh. OTBET yKa3aTh B TOHHAX C
TOYHOCTBIO JTO LENBIX (€3 eINHUI] N3MEPEHHS).




5.2. Ilepeuyennb padoT, BLIMOJIHAEMBIX N0 JUCHUILIHHE (Moay.I0, npakTuKe, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
pacyeTHo-rpaduyeckue padoThl, KYPCOBbIE PAGOTHI, NPOEKTHI U JAP.

KypcoBas pa6oTa Ha TeMy: "TeXHOJOTHs ¥ pacueT IUIaBKU CTaIM B KUCJIOPOJHBIX KOHBepTepax" mo Bapuantam (YK-11.1-31, V1,
B1; TIK-3.1-31, V1, B1; TICK-2-31, V1, B1). BapuanTs! 3a1a0uii puBeAeHBI B METOJUYECKUX YKAa3aHUAX MO BHITIOJTHEHUIO
KypCOBOH pabOTEL.

3agaHue Ha BBIIIOJHEHUE KyPCOBOM pabOoThI BBIJAECTCS HA YCTAaHOBOYHOM ceccruu. Cpok caayu Ha MPOBEPKY — 3a 2 HEAEIH 10
9K3aMEHAIMOHHON ceccni. KOHCYIbTauu Mo BOIIpocaM, CBSI3aHHBIM C BBITTOJITHEHHEM KYypPCOBOI PaOOTHI ITPOBOATCS 110
COTJIACOBAHMIO C MPETIOIaBaTesIeM, BEAYIINM AUCIHUILINHY, B COOTBETCTBUU C PACITUCAHUEM.

OdopmiieHHas: B COOTBETCTBHM CO CTaHAapTaMu KypcoBasi paboTta ciaercs Ha Kadeapy MeTaulyprudeckux TeXHOJIOTHI 1
obopynoBanus. [IpaBuibHO BBIIOTHEHHAS paboTa Jomyckaercs K 3amure. Paborta, He JOmynieHHas K 3aliTe, BO3BPAIIAeTCs
CTYJICHTY Ha T0OpaboTKy.

3ammTa KypcoBoi paboThl MOXKET MPOBOJUTCS B YCTHOH (popMe 1Mo KOHTPOIBHBIM BOIIPOCAM U 3aJaHHSM, HIIH B BUIE
KOMIIBIOTEPHOT'O TECTUPOBAHUS 110 TECTOBBIM 3a1aHusIM B cpee LMS Canvas.

5.3. OueHo4yHbIe MaTEPHAIBI, HCIIOJIb3YeMble I IK3aMeHa (onucaHue OUJIeTOB, TECTOB H T.I1.)

Texymuii KOHTPOJIb Pe3yJIbTaTOB OCBOCHHS Y [| B COOTBETCTBUH C paboueil NporpaMMoii U KaJleHAapHO-TeMaTHYECKUM TIIAaHOM
MPOUCXOINT TIPH MCIIONB30BaHUH CIECIYIOIINX 0053aTeIbHBIX (POPM KOHTPOIIS:

1). BemmonHerue 1 3ammra 1a00paTOpPHBIX paboT B BUAE YCTHOTO OIIPOca MO KOHTPOIbHEIM BompocaMm (YK-11.1-31, V1; TIK-3.1-31,
V¥1; [ICK-2-31,Y1);

[Ipomexxyrounas arrectanus mo Y/l ocymiecTBIseTCs IPU HCIIOJIB30BAaHUH CIEAYIONINX 005S3aTeNbHBIX (hOPM KOHTPOJIS:

1). BeimoHeHKe U 3a11uTa KypcoBoil paboTsI B yCTHOH (hopMe [0 KOHTPOJIBHBIM BOIIPOCAM U 3aJaHUSIM, UM B BUJIE
KOMIIBIOTEPHOT'O TECTUPOBAHUS 110 TECTOBBIM 3a/1aHusiM B cpeae LMS Canvas (VK-11.1-31, V1, B1; [1K-3.1-31, Y1, B1; I[ICK-2-
31, V1, B1). Tects! uist 3alMTH KypCOBOH pabOThI TeHepupyroTes cuctemoit LMS Canvas n3 6aHka TECTOBBIX BOIIPOCOB U
3aganuil. Tect cocronT n3 10 Teopernueckux Bompocos (1 6ayut 3a MpaBIIIBHEIA OTBET) U 2-X 3a1ad (5 6ana 3a MpaBHIIBHBIN
0TBeT). BpeMst npoxokaeHus TecTa OrpaHudeHo - 20 MUHYT.

2). DK3aMeH, KOTOPBI MOXKET IIPOBOAUTCS B YCTHOHM (hopMe 1o OrieTaM, BKITFOYAIOIIHM T€0-PEeTHICCKIE BOIIPOCHI U 3a/1a4H,
OXBATHIBAIOIIUE BCe pas3zienbl Y ]I, Wi B TECTOBOH opMe 1Mo TeCTOBBIM 3anaHusiM B cpene LMS Canvas (VK-11.1-31, V1, B1; TIK-
3.1-31, V1, B1; IICK-2-31, V1, Bl).

Hwxe npencrasnen o0pasen 3Kk3aMeHalMOHHOTo OuieTa.

MuHHCTEPCTBO HAayKH M BBICIIero oOpa3zoBanus Poccuiickoit @eneparmn

(henepanabHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXkKACHHE BBICIIEro 00pa3oBaHUs

«HanuoHanbHbIHM HccaenoBaTebCKuil TexHomornuecku yauusepeuter «MUCuCx»

HOBOTPOULIKWI GUITAAIT

Kacgenpa meTamrypriuueckux TeXHOIOTUil U 000pyA0BaHHA

SK3AMEHAIIMOHHBIN BUJIET Ne 0

Jucnuruinna: «Teopust 1 TEXHOJIOTUS IPOU3BOJCTBA CTAIIIDY

Hamnpasnenne noarorosku 6akanaspos: 22.03.02 «Mertammyprus»

IIpodwmiie noaroToBku: «MeTayuryprus Y4epHbIX METAIIIOB)

dopma 00ydeHHs: 3a09HAs

®dopmMa NpOBEACHUS IK3aMEHA: YCTHAS

1 Bonpoc. Microunnku 06pa3oBaHus U POJIb [IIaKa B CTANIEIIABIIIBHBIX Tporieccax. OOIue IpHHIUIIEI yCTaHOBICHHS
ONTUMAJILHOT'O LIUIAKOBOT'O PEKUMA TUIABKH.

2 Bompoc. YCTPOHCTBO KUCIOPOAHOTO KOHBepTepa. OCHOBHBIE ITapaMeTpPhI, ONPEIeISIONIIe BO3ZMOXKHOCTE pabOTH KOHBepTepa 0e3
BBIOPOCOB.

3angaua. /111 ycioBHii OCHOBHOI'O KUCIOPOAHOTO KOHBEPTEPa ONPEAETUTh PACXO KUCIOPOa Ha OKUCIEHUE KPEMHUS YyTyHa U
KOJIMYECTBO IMPOIYKTOB peakny okucieHns. CocTaB 4yTryHa M IpyTue HEOOXOMMBIC TAaHHBIC MPUHATE CaMOCTOATENBFHO. Pacyer
Bectd Ha 100kT uyryHa.

CocraBui:

3aB. Kadenpoit MTuO A.H. Ilanosasos

TecTs! U1 5K3aMeHa reHepupytoTcs cucteMoir LMS Canvas 3 6aHKa TECTOBBIX BOIIPOCOB U 3agaHuil. Tect coctont 3 20
TEOPETUUECKUX BOIpo-coB (1 Oas 3a mpaBUIbHBIN 0TBET) U 4-X 3aaa4 (5 Gaia 3a mpaBUIBHBIN OTBET). BpeMs mpoxoxaeHus Tecta
orpaHuyeHo - 40 MUHYT.




5.4. MeToauka OLIeHKH 0CBOCHHS AMCUMILIMHBI (Moayas, npakTuku. HAP)

1). Kpurepnu OIieHKH 3aIIUTHI OTYETOB M0 J1a00paTOPHBIM paboTaM

«3a4TEHOY - BBINOIHEHBI BCE 3a/1aHus JJa0OPAaTOPHON PabOTHI, CTYICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4TEHO) - CTYJICHT HE BHIITOJIHII MJIH BRIIIOIHIII HEMPABIIIEHO 3a/JaHUs 1a00paTOpHOI paboTHI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH FJIM HE OTBETIII HA KOHTPOJIBHBIE BOIIPOCH.

2). Kpurepun OIeHKH 3alIUTHI KypCcOBOW pabOTHI B yCTHOI hopme

«OTaHO» - paboTa CONEP KUT IPaMOTHO M3II0KEHHYIO PACUeTHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacuerax,
JIOTHYHBIM U TIOCJIEIOBATEIBHBIM U3JIOKEHHEM MaTepraa B MOsICHUTENbHOHN yacTu. [Ipu 3ammre paboThl CTYAEHT MTOKAa3bIBAeT
rITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET PaCYCTHBIMH JaHHBIMU; JICTKO OTBEYAECT Ha IIOCTABICHHBIC BOIIPOCHL.
«Xopomo» - paboTa CONepKUT I'PaMOTHO H3JIOKEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacyerax,
JIOTHYHBIM M TIOCJIEIOBATEIBHBIM U3JIOKEHHEM MaTepraa B MOsICHUTENbHOHN yacTh. [Ipu 3amure paboThl CTYIEHT MTOKa3bIBaeT
3HAHUS BOIIPOCOB TEMbI; 0€3 0COOBIX 3aTPyJHEHHI OTBEYACT HAa MOCTABICHHBIC BOIPOCHL.

«Y IOBJICTBOPUTEIBHOY» - pabOoTa COAEPKHUT pacyeTHYIO 0a3y, XapaKTepu3yeTcs HaJIMIHeM OTACIBHBIX OMIMOOK B pacuyerax. [Ipu
3aIINUTE CTYAEHT IPOSBIIAET HEYBEPEHHOCTD, TIOKA3BIBACT C1a00e 3HAHUE BOIPOCOB TEMBI, HE 1T MOJIHOTO, apTYMEHTHPOBAHHOTO
OTBETA HA 33/IaHHBIE BOMPOCHIL.

«HeynoBneTBopuTenbHOY - paboTa HE COAEPKUT pacyeTHYIO Oa3y, He OTBeYaeT TPEOOBAHUIM, H3JI0)KEHHBIM B METOJHYCCKUX
YKa3aHUIX, IMEET 3HAUUTEITLHBIC OIMOKK B pacdeTax. [Ipu 3amiure CTyACHT 3aTPYIHIETCS OTBEYATh Ha MMOCTABICHHBIC BOPOCHI 10
TeMe, He 3HaeT TEOPHH BOIIPOCaA, IIPU OTBETE JAOMYCKACT CYIIECTBCHHBIC OIMTHOKH.

3). Kpurepun 3amunThl KypcoBoit paboTs B JopMe TECTHPOBAHUSL:

«OTmmaHOY - omydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHITIOIHEHNH TECTA 33 PErIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyuerue ot 75 10 90 % 6aioB 1Mo TeCTy IpH BHINOIHEHUU TECTA 3@ PErIaMEHTHPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - ModyudeHue ot 50 10 75 % 6ansoB Mo TeCTy NPHU BHIIOTHEHHH TECTA 3@ PErJIaMEHTHPOBAaHHOE BpeMs
«HeynoBnerBopuTensHO» - moxydeHne Menee 50 % 0aiuioB mo Tecty

4). Kpurepuu OIieHKH 3K3aMeHa B YCTHOM (opme:

«OTIMYHOY - CTYJICHT IEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIIA/ICET TEPMUHOJIOTHEH, IeaeT apryMEeHTHPOBaHHbIE
BBIBOZIBI M 0000IIEHNS, IPUBOIUT MIPUMEPEI, TIOKa3bIBAET CBOOOTHOE BIIaACHHE MOHOJIOTHYECKOH PEUbI0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha yTOYHSIOIINE BOIIPOCHL.

«XO0poIIO» - CTyJEHT AEMOHCTPUPYET IPOYHbIE TEOPETHUECKHIE 3HAHUS, BlIaJieeT TEPMHHOJIOTUEH, AeNIaeT apI'yMECHTHPOBAaHHBIC
BBIBOJIBI M 00OOIICHHUS, IPUBOIUT MPUMEPEI, HO IIPU STOM JeTaeT HeCyIIeCTBEHHbIEC OIHUOKH, KOTOPBIE OBICTPO UCTIPABIISIET
CaMOCTOSITETBHO WIIH IIPY HE3HAYUTEIFHON KOPPEKIINH MIPETIOIaBaTEIICM.

«Y 1OBJIETBOPUTEIILHO» - CTYJIEHT AEMOHCTPUPYET HErTyOOKHE TEOpPETHUECKUE 3HAHMS, HPOSIBIISIET cl1abo chOpMHUPOBAHHBIE
HaBBIKY aHAJIN3a SIBJICHUHN U IIPOLIECCOB, HEIOCTATOYHOE YMEHHUE JIeNIaTh apI'yMEHTHPOBAHHBIC BBIBOIBI M IIPUBOUTE IIPUMEDHI,
MOKa3bIBacT HE JOCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U OCIIEA0BATEIbHOCTBIO H3II0KEHHS, JIEIAcT
OIIMOKH, KOTOPBIE MOXET HCIPABUTh TOIBKO NMPH KOPPEKIIUH MPEIIO1aBaTeIeM.

«HeynoBneTBOpUTENBHOY - CTYJEHT IEMOHCTPUPYET HE3HAHHE TEOPETHIECKUX OCHOB IIPEMETa, HE yMEET AeNaTh
apryMEHTHPOBAaHHBIC BHIBOJBI M TPUBOANTE IIPUMEPHI, HE BIIA/ICCT TEPMUHOJIOTHCH, IPOSIBIIICT OTCYTCTBHE JIOTHYHOCTH U
MIOCJIC/IOBAaTENEHOCTHIO M3JI0KEHHS, JIeNIaeT ONIMOKH, KOTOPHIE HE MOXKET MCIIPABHUTh JaXke IIPH KOPPEKIINH IIPETIojaBaTesIeM.

5). Kpurepun onieHkH 3K3aMeHa B JopMe KOMITBIOTEPHOTO TECTHPOBAHMS:

«OTmmaHOY - momydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHIIIOIHEHNH TECTA 33 PErIIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyderue ot 75 10 90 % 6aioB Mo TeCTy IpH BHIIOIHEHUU TECTA 3@ PErIaMEHTUPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - MoXyueHue ot 50 10 75 % 6ansoB Mo TECTy NPH BBITOTHEHHH TECTA 3@ PErIaMEHTHPOBAHHOE BpeMs
«HeynoenerBopuTensHO» - moxydeHne MeHee 50 % 0ainioB mo Tecty

6. YHEBHO-METOANYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas qutepartypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec

JI1.1 |Kynpun B.A. Teopus u TexHOIOTUA M.: "Mup", OO0 "Usparensctso ACT",
MPOU3BOJICTBA CTANH: YUeOHUK 2003,
JUTSL By30B

JI1.2 | llanosanos A.H. Teopus 1 TeXHOIOTUA Hosorpounk: HO HUTY "MUCuC",
MIPOM3BOJICTBA CTATIH: YUeOHOe 2015, http://elibrary.misis.ru/action.php?
nocobue kt path info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=10572

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTODBI, COCTaBUTENTH 3arnaBue Bubmmorexa M3narenscTBoO, TOI, 311. anpec




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 | Aimzarynos P.C., Teopernueckue OCHOBBI Wzn. Jom MUCuC, 2002,
Xapnamus I1.C., CTaJIeTIaBHIIBLHBIX MTPOIIECCOB: URL://elibrary.misis.ru/action.php?
Ipotonornos E.B., YdebHoe ocobue kt path_info=ktcore.SecViewPlugin.actio
Hasrora, J1L.IO. ns.document&fDocumentld=3132
JI2.2 | Jly3run B.IL., Cemun Teopus u TexHOJOTUS W3gn. Jom MUCuC, 2010,
A.E., Komonosa O.A. | MeTaJUTypriu CTalH. URL://elibrary.misis.ru/action.php?
Bueneunas o6paboTtka cranmu: kt path_info=ktcore.SecViewPlugin.actio
YuebHoe mocobue ns.document&fDocumentld=7522
6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTABUTEIH 3araBue bubmmoreka W3maTenscTBO, TO, 3I1. ajgpec
JI3.1 |lanosanos A.H. TexHomorus u pacyer IIaBKu Hosorpounk: HO HUTY "MUCuC",
CTalli B KHCIOPOIHBIX 2020, http://elibrary.misis.ru/view.php?
KOHBepTepax: Meroaudeckue fDocumentId=10578
YKa3aHUs JUIS BBITOJTHCHHS
KypCOBOH paboTHI
JI3.2 | lanosanos A.H. Merannyprus craiu: H® HUTY "MUCuC", 2020,
JlabopaTopHBIi MPaKTHKYM http://elibrary.misis.ru/view.php?
fDocumentld=10552
JI3.3 | lanosanos A.H. Teopus u TeXHOIOTUA Hosorpounk: HO HUTY «MHUCuCy»,
TIPOU3BOJICTBA CTAJIH: 2020, http://elibrary.misis.ru/view.php?
Meronuyeckue ykazanus 1is fDocumentld=12609
MPOBE/ICHUS MIPAKTUYCCKUX
3aHATUI
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |HOB HUTY "MUCuC" www.elibrary.misis.ru
73 | Poccuiickas HaydHas SEKTpOHHAS OMOIMOTEKA www.elibrary.ru

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

8. METOJJUYECKHUE YKA3ZAHUA IS OBYYAIOIIUXCA

OcBoeHME TUCIMIUIMHBI MPEATOoNaraeT Kak MpoBeleHHe TPAAUIHNOHHBIX ayJUTOPHBIX 3aHATHH, TaK U pabOTy B dJIEKTPOHHON
nHpopMaImoHHo-o0pa3oBaTenbHoi cpeae HUTY «MUCuCy» (DUOC), 4acThio KOTOPO# HEMOCPENCTBEHHO MPeAHA3HAYCHHOM TS
OCYIIECTBIICHUST 00pa30BaTENLHOTO MpoIiecca SIBISETCS DINEKTPOHHBIN 00pa3oBarenbHblid pecypc LMS Canvas.

PexomeHaluy 1o ycrenHoMy OCBOSHHIO Kypca B TPaJMLIMOHHOI (opme.
JI71s1 yCIIeIHOr0 yCBOCHHS TEOPETHYECKOr0 MaTeprala HeOOX0MMMO PETYIIIPHO NOCEIATh JEKIUH, TIEPEeUNTHIBATh JTEKIIMOHHBIH

MaTepural, SHAYUTCIIbHOC BHUMAHUC YICIATh CAMOCTOATEIIBHOMY U3YUYCHUIO TUCIUTUINHBI.

IIporpamMma TUCHIUIIIMHBI BKJIFOYAET JIEKI[HOHHBIE, TPAKTUYIECKHUE 3aHATHUS U Ta00paTOPHBIE 3aHATHS, BBIIIOTHEHNE KypCOBOIl

paboTHI.

KypcoBas paboTa oTnmuaeTcst 3SHaUUTENEHBIME 3aTpaTaMi BpPeMEHH U TpeOyeT OT CTYAEHTa 3HAHUH JIEKIIMOHHOTO MaTepuana,
METO/IMUECKUX yKa3aHMI 10 BBIIIOIHEHNIO KypCOBOM PaOOThI M OOJIBIIOro BHUMaHMs. B CBS3M ¢ 3TUM, TP IUIAHUPOBAHUU CBOCH
CaMOCTOSATENEHOM pabOTHI BaM CIEAYET yIUTHIBATH, YTO MPOITYCK JICKIMOHHBIX 3aHATUH 1 HEBHUMATEIbHOE OTHOIICHUE K
M3YYCHUIO METOMYECKUX YKA3aHHH CYIIECTBEHHO OCIOKHUT BHITTOTHEHHE KyPCOBOH paboTHI.

IoaroroBka K BBINOJIHEHHUIO KYPCOBOH pabOTHI 3aK/II0YAETCS B U3YYEHUH COOTBETCTBYIOIIMX METOJMYECKUX YKa3aHHH U
CTaHJIapTOB 110 OOPMIICHHIO PabOTHI. 3aaHNE Ha BBIOJIHEHUE KYPCOBOH pabOThI BbIIaeTCS HA YCTaHOBOYHOM ceccun. Cpok
C/1aud Ha TPOBEPKY — 3a 2 HEJEIH 0 IK3aMEHAIIMOHHON ceccnil. KOHCYIbTauu o BOIpocaM, CBSI3aHHBIM C BBIITOJTHEHHEM
KypCOBOH pabOTHI MPOBOIATCS 10 COrTACOBAHMIO C MPEIOaBaTeNeM, BeAyIUM JUCIUIUINHY, B COOTBETCTBHHU C PACIIMCAHUEM.
OdopmiieHHas: B COOTBETCTBUM CO CTaHAapTaMu KypcoBasi paboTta ciaercs Ha Kadeapy MeTaulyprudeckux TeXHOJIOTHI 1
00opynoBanust. [IpaBuiIbHO BEITIOTHEHHAs pabOTa JAOIMYyCKAeTCs K 3alUTe, KOTOpast IPOBOAUTCS B YCTHOIH (hopMe Ha
9K3aMEHALMOHHOM ceccun. Pabora, He JOMmyIeHHas K 3aIIMTe, BO3BPAIACTCS CTYACHTY Ha JOPaOOTKY.

JlaGopaTopHble pabOThI OTIMYAIOTCS 3HAUYUTEILHBIMU 3Hepro3arpaTamu. YacTe paboT NpoOBOJUTCS IIPH HCIIOIb30BAHUU
BBICOKOTEMIIEPATYPHBIX arperaToB, CBs3aHa CO 3HAYUTENIbHBIMU 3aTpaTaMu BPEMEHHU, KPOME TOr0, sl X MOJIHOLIEHHOTO
BBITIOJIHEHUS TPeOyeTCsl yJacTHe B HEH HECKOIBKHUX CTYACHTOB IO/ PyKOBOACTBOM IperogaBaTelst win JabopaHTa. B cBsa3u ¢ aTiM,
IpU MIaHUPOBAHUH CBOEH y4eOHOI paboThI BaM ClIeAyeT YUUTHIBATh, YTO MPOITYCK JJAOOPATOPHOTO 3aHATHS CBSI3aH CO

CJIO)KHOCTSAMHU HX BBIITOJTHCHHUS.

INoaroroBka K BBINOIHEHHIO JJAOOPATOPHOH PabOTHI 3aKII0YAETCS B COCTABICHIH TEOPETUUECKOTO BBEACHNUS K J1Ia0OpaTOpHOI
pab6ote. [Tocne BomonHeHus 1abopaTopHON paboTh! oopmiseTcs oTueT. PaboTa cuntaercs MOITHOCTHIO 3aYTEHHON TOCTIE ee
3aIIUTHL. 3aInTa JJa0paTOpPHBIX pabOT NPOBOAUTCS Ha JIAOOPATOPHBIX 3aHATHSIX.




Yyactue B MNPAKTHYCCKUX 3aHATHAX Tpe6yeT OT CTYACHTOB BBICOKOM CTEIIEHH CaMOCTOSTEIbHOCTH U CHOCOﬁCTByeT boJee
FJTY6OKOMy OCBOCHUIO TCOPECTUICCKUX MOJIOKCHUH B BX MMPAKTUYCCKOI'0 UCITIOJIb30BAHUA. Ha MNPAKTUYCCKUX 3aHATHAX CTYICHTBI
o pPYKOBOJACTBOM MPETIOAABATEIIS BBIMTOJIHAIOT PACUCTHI CTAJICTIIIABUIIbHBIX ITPOLECCOB, a MOJIYYCHHBIC PE3YIbTAaThl COTOCTABIIAIOT
C peaJIbHbIMU NPON3BOACTBEHHBIMU BEINYNHAMU.

ITonroroBka K 3K3aMeHy IO AUCLUILIMHE 3aK/II0YACTCs B U3YUEHUHN TEOPETUUECKOr0 MaTepraa 110 KOHCIIEKTaM JIEKIU,
UCTOYHUKAM OCHOBHOMH U JOIOJIHUTEIBHON JIUTEPATYPBI.

Yr0o0BI BaM OBLIO HHTEPECHEE M3YyUaTh METALTYPrHYECKHE JUCIUIUIMHBL, TIPOCIEKUBATD UX B3aMMOCBA3b C BallleH
CTEIHATBHOCTHIO, HEOOXOANMO ITOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYIO IIOMOIIb MOXKET OKa3aTh MePHOIIMIecKast
nuTeparypa: xKypHaisl «3BecTus By30B. UepHast MeTauTyprusy, «Metamtypr» u «CTanby.

PexoMeHIamu 1o 0CBOSHHIO ANCIUILTIHEL B IUCTAaHIIMOHHON (hopMe TIOCPEICTBOM IIEKTPOHHOM MH()OPMAITOHHO-
obpasoBarensHoii cpenst HUTY «MUCuC» (9MOC), uacTbio KOTOPO HEMOCPEACTBEHHO MPEIHA3HAUCHHO IS OCYIIECTBICHUS
00pa3oBaTebHOr0 Mpoliecca SIBIseTCst DISKTPOHHbIH 00pa3oBaTenbHbIil pecypc LMS Canvas.

LMS Canvas ncrons3yercs IpenMyIIeCTBEHHO UII aCHHXPOHHOTO B3aNMOCHCTBHS MEXIY YIaCTHUKaMH 00pa30BaTeIbHOTO
mporecca MOCPeCTBOM ceTH «HTepHeT».

Uto0sl 3¢ GeKTUBHO UCTIONB30BaTh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIIEIIHO OCBOUTH AUCLUIUINHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, JUIs UETO CIEAyeT MepeiTH 10 CChUIKE, BbIAaBAEMON COTPYIHHKAMH JeKaHaTa UM
npernosasatenieM. JIOTHH ¥ apoib s PETUCTPALNK U padoTe C KypcoM COBIIaaeT ¢ JIOTHHOM U ITapojieM OT JIMYHOrO KaOMHeTa
HUTY MUCuC;

2)B pyOpuke «B Hadan0» 03HAKOMUTBCA C COAEPIKAHUEM Kypca, BOIIPOCAMH /Il CAMOCTOSITENBHOM MOATOTOBKH, YCIOBUAMHU
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPHUsIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Momynm», 3aX0/s B COOTBETCTBYIOIINE Pa3/IelIbl H3ydaTh ydeOHbIE MaTepHaIbl, pa3MEIIeHHbIE IpernoaaBareneM. B
T.4. IOJb30BAThCS IUTEPATyPOil, PeKOMEHA0BAaHHON IpenogaBaTeneM, Hepexo s M0 CChUTKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh [UIS BBIIIOIHEHUS TUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEI,
KypCOBBIE PabOTHI/TIPOEKTHI) TUTEpaTypy, pasmemmennyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHusD» HY’KHO O3HAKOMHTECS C COJepKaHUEeM 3a/1aHKs K MMCBMEHHOM padoTe, CpOKaMHU caauH, KpUTEPUAMH
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH paboTY(bI), TOATPY3HUTH 34€Ch JKe A1 PoBepKH. Eciti paboTta CONepsKUT PUCYHKH,
(hopMyIIBI, TO C IIETBI0 COXpaHeHUs (OpMaTHPOBAHMUS ee Hy»KHO NoArpyxats B pdf ¢popmare.

Pabora, moarpy»xaemas AJs IPOBEPKH, TOJDKHA:

- coiepKaTh BCce CTPYKTYpPHBIC JIEMEHThI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acTb, 3aKJIF0UEHHE, CIIUCOK HCTOYHUKOB,
HPHIIOKEHHS (IIPH HEOOXOTUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeUeHHE YCTAHOBIEHHOTO CpoKa (He Oosee IecsTu AHeH) mpoBepseT paboTy U pa3MeIaeT B KOMMEHTapUsIX K
3aaHHIO pelieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHbBIE CTOPOHBI Pa0OTHI, Tak 3aMedaHus. [Ipn Hamu4Yuy B pelieH3nn
3aMedYaHuil 1 peKOMEHIalHi, Hy’KHO BHECTH IIONIPAaBKU B pabOTy, HOATPY3UTH €€ 3aHOBO JUTS IIOBTOPHON MPOBepKH. [1pu sToM
Ba)KHO CJIEAUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX OIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
IpernojaBaTesieM BO3MOKHOCTh IOATPY3UTh Pab0OTy OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIleHUu cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

6)B pyOprKke «TecTs» IPOMTH TeCTOBBIE 3aIaHNsI, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MeNIeHHEIH B pyoprke « Momyiimy»;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBSABICHUS» YNTATh OOBSIBIICHUS, pa3MellaeMbIe MTPEroaBaTesieM, 1aBaTh 0OPaTHYIO CBA3b;

9)B pyoOpuke «OOCyXIEHH» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI Y OOJBIIMHCTBA IPpymIIsl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh MCIIOIb30BaHa IS B3ANMHON IIPOBEPKH;

10)posBIATE PEryyIsipHyI0 aKTUBHOCTB Ha Kypce.

[IpenMyIecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBUS MEX/y yJaCTHUKaMH 00pa30BaTEeIbHOrO MPOIiecca MOCPEACTBOM CETH
«MHTepHeT» HCIONB3yeTcs cucreMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) i Zoom. BapuaHT mcnons3yemMoit
cucremsl BKC yka3piBaet npenogaBaTtens. UTOOB! MOTHOLIEHHO HUCIIONB30BATh €T0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH PUIIOXKEHHE
BKC Ha nepcoHanbHbIH KoMIbroTep n/uiu tenedon. CrapocTaM HY»KHO co3aaTh rpyniy B MS Teams wimu oimy4uTsb
UICHTH(HUKAMOHHBINH HOMep KoHdpepeHnnu B Zoom. Cructema BKC no3Bosser:

- CITyIIaTh JICKINHY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITH Ha CBSI3H C NIPENOJaBaTeNeM, 3a/1aBasi My BOIPOCHI MIIM OTBEYAs Ha IO BOIPOCHI B OOIIEM YaTe.

[Ipn npoBeneHNM 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe Hy»KHO BCETia padoTaTh ¢ BKIIOYEHHOW KaMepow.
HckmogeHne — eclii MperoAaBaTellb MOIPOCUT OTKIIOUUTE KaMephbl 1 MUKPO(OHB! B CBSI3H ¢ OonbmuMu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh UCKIIOUUTENBHO JET0BbIE (OTO.




