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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 MaCCOO6MCH, 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
IIPOM3BOZCTBA CTAJIH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

bnoxk OII: b1.B.IB.03

2.1 TpeGoBanus k I[pe,[lBalrnTe.l]LHOﬁ 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 | JIureiiHoe MPOU3BOICTBO

2.1.4  |IlepconanbHas 3¢(HEeKTUBHOCTD

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeauIecTByoee:

2.2.1 |IIpepnumnioMHas MpakTHKa Ui BBITOJIHEHUS BBITYCKHON KBaTU(PHUKALIMOHHONW PaOOTHI

2.2.2  |PaznuBKa U KpUCTAILIU3ALHUS CTATIH

2.2.3 | Teopus v TEXHOIOTHUS PA3IUBKH CTAIN

2.2.4 | Auctmmuugsl 1o Beidopy b1.B.[1B.2

2.2.5 | Aucummuuasl o Beibopy b1.B.JIB.3

2.2.6 | Aucrmrummasl o Beidbopy b1.B./1B.4

2.2.7 | Auctmrumuasl no Beidbopy b1.B.[IB.5

2.2.8 | Aucrumumiae! o Beibopy b1.B.JIB.6

2.2.9 |IloaroroBka K mporeaype 3aiiuThl ¥ 3aIINTa BEITYCKHOH KBaTHN(QHUKAIIMOHHON PaOoTHI

3. PE3YJIbTATBI OBYYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIMAAMH

YK-11.1: Cioco6HOCTH YIPaBJISITH CBOE€i PO ecCHOHANBHOI TeSITETLHOCTHIO WU MPOEKTAMH B COOTBETCTBYIONIEH
npodeccuoHaILHOI cdepe, 6paTh Ha ceGsi OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

3HaTh:

VYK-11.1-31 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYIECKUX U PU3UKO-XUMHUECKHX MPOIECCOB CTANEIIABIILHOIO MPOM3BOICTBA,
COBPEMEHHBIC TEX-HOJIOTHH MTPOM3BOICTBA CTAIH TPEOYEMOro KauecTBa

IICK-2: Cnioco0HOCTh aHAIN3HPOBATH U COBEPIIEHCTBOBATH TEXHOJIOTHYECKHE MPOIECCH MOJIYIeHUs] KUTKOH CTATIH H
CIIABOB

3HaTh:

I1CK-2-31 BrusiHuE TEXHOJIOTHYECKHX [TapaMeTPOB IUIABKH M KOHCTPYKTHUB-HBIX OCOOCHHOCTEH ITABUIIEHOTO 000pYJOBaHUS Ha
TEXHUKO-IKOHOMUYECKHE ITOKA3aTeIH MPOU3BOACTBA KUAKON CTaIH

ITIK-3.1: Cnoco0HOCTB 0CYIIeCTBJISITh U KOPPEKTHPOBATH TEXHOJIOTHYECKHe MPOLECChl B METALIYPIMH U
MaTepuanoodpadorke

3HarTb:

ITK-3.1-31 YcrpoiicTBo, MpUHINT AEHCTBUS M IPABHIIa SKCILUTyaTallli TEXHOJIOTMIECKOT0 000pyIOBaHHMS IS BBIIIABKH
KOBIIIEBOI 00pabOTKH CTamn

YK-11.1: Cnioco0HOCTDH YIPaBJIATH cBOei NpogecCHOHAILHOM 1eATeIbHOCTHI0 HJIU NPOEeKTAMHU B COOTBETCTBYIOLIEH
npogeccuoHANbHOI cepe, OpaTh Ha cedsl OTBETCTBEHHOCTH 32 MPUHSITHE PellleHu i

YMmerb:

VYK-11.1-Y1 PaccunThIBaTh 1 aHATH3UPOBATh XUMUUCCKHE U (PU3NKO-XUMHIECKHE TIPOIIECCHI, CBSI3aHHBIE C TPOU3BOJICTBOM CTaIIH

ICK-2: CnocooHocTh AHAJIU3UPOBATH U COBEPHICHCTBOBATDL TEXHOJOTHYECKHUE MPOLECCHI MOJTY1CHUSA JKHIAKOH CTAIU U
CILIaBOB




YMmerb:

[ICK-2-Y1 Aranu3upoBaTh U COBEpIIEHCTBOBATH TEXHOJIOTHUECKHE IIPOLIEC-CHI IPOU3BOCTBA CTAIU B COBPEMEHHBIX [UIaBUIBHBIX
arperarax

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

YMmerb:

TIK-3.1-¥Y'1 Ocy1iecTBIsATh TEXHOIOTMUECKHH MPOLIECC MPOU3BOACTBA )KUIKON CTAJIH C YIETOM 0COOCHHOCTEH 000pyI0BaHMS U
TpeOOBaHMUH K Ka4eCTBY MPOAYKINH

YK-11.1: Cioco6HOCTH YIPaBJISITH CBO€ii PO ecCHOHANBHOI TeSITETLHOCTHIO UM MPOEKTAMH B COOTBETCTBYIONIEH
npodgeccuoHaILHOI cdepe, GpaTh Ha ceGs1 OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

Baaaernb:

VK-11.1-B1 Metogamu BeIOOpa paliioHaIBHBIX CITOCOOOB MPOU3BOCTBA CTATHM C YUYETOM PEIICHHS 3a/1a4 YHEPTo- U
pecypcocOepekeHtsI, 1 0XpaHBl OKPY Karomiel cpembl

IICK-2: Cnioco0HOCTh aHAIN3HPOBATH U COBEPIIEHCTBOBATH TEXHOJIOTHYECKHE MPOLECChl MOJIYYeHUs] KUAKOH CTATH U
CIIAaBOB

Baanernb:

[ICK-2-B1 Meronukoii onpeaesieHus: ONTUMAIbHBIX TEXHOJIOTHYECKUX Ma-pPaMEeTPOB BBITUIABKU CTAJIM B COBPEMEHHBIX
IJIaBWJIBHBIX arpera-Tax

ITIK-3.1: Cnoco0HOCTB 0CYIIeCTBJISITh U KOPPEKTHPOBAThL TEXHOJIOTHYeCKHe MPOLEcChl B METALIYPIHUH U
MaTepHuaa000padoTke

Baanernb:

[IK-3.1-B1 YcrpoiicTBo, mpuHONT JEHCTBUS M IPaBUIIa SKCILUTyaTalllH TEX-HOJIOTHYECKOTO 000PYAOBaHHS IS BRITUIABKH 1
KOBIIIEBOI 00pa-00TKH CTaIH

4. CTPYKTYPA U COOEPXKAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHun i pecypcsl padoTsl
Pazpnen 1. OcHoBBI TEOpPUH
cTajlenIaBUIBHBIX
NPOLECCOB.
1.1 CrazeriaBuibHble IITaKU U 7 2 J1.1
UX POJIb IIPU BBHIIIIABKE JI1.2712.1
cranu. CBoiicTBa 212233

CTaJIeMJIaBHIbHBIX [IUTAKOB U
Tpe6OBaHI/I$I K IUJTaKOBOMY
pexxumy nporecca. /Jlex/

1.2 OCHOBHBIE peakIuu 7 2 J1.1
CTaJeIIaBUIbHBIX JI1.2J12.1
IIPOLIECCOB U UX BIMSHUE HA 0102233

X0Jl Tu1aBkH. Peakuust
00e3yTIIepoKuBaHUs, €€ POJIb
B MIPOIIECCax TEIIo- U
MaccoIlepeHoca B

CTaJeIUIaBIIBHBIX
nporeccax. /JIex/

1.3 YnupasneHue 7 2 J.1
00e3yTiIepoKuBaHHEM B JI1.2J12.1
CTaJeIUIaBIIIBHBIX IIpoLecca. 213233

MuHHMaNbEHOE 0CTaTOYHOE
cofiep)KaHUe yrieposa.
OCHOBBI CUHXPOHU3AIIUH
00e3yTIIepOKUBAHUS U
Harpesa Mertaiia. /JIex/

1.4 OkucneHre Maprasia, 7 2 J.1
kpemHus. [Iponeccsl JI1.2J12.1
Jecynb(ypanuu u 213233
nedocdoparuu B
CTaJICTUIaBHIIBHBIX

nporeccax. /JIex/




1.5 Pacuer oxucnenus npumecei 2 J1.1 o opme
METAJUIOLIMXTHI IPU JI1.2J13.3 "TexHomnorus
OKHUCJIUTEITHHOM 213253 IPOOIEMHOTO
padunaupoBanuu. /I1p/ oOyuenus"

1.6 Pacuer pacxomna ¢urrocoB st 3 J1.1
HaBeJleHUs I1J1aKa TpedyeMoi JI1.2J13.3
ocHoBHocTH. /TIp/ 212233

1.7 KontponbHas padoTa 1
Nel. MIp/

1.8 Omnpenenenue 0CTaTOYHOTO 2 JIL.1J11.2 o ¢opme
CoJIepKaHus yriepoja u 213253 "I'pynmoBas
MaKCUMaJIbHOM pabota"
OKHCTICHHOCTH
METaIMIeCKON BaHHBI IPU
ee KUCIIOPOTHOM
padunarpoBanuu. /J1ab/

1.9 [ToaroroBka K KOHTPOJIBEHOU 10 J.1
pabote Nel /Cp/ JI1.2J12.1

313233

1.10 |IIpeamer u 3agaum Kypca. 2 J.1
Knaccugukamnus u cBoiicTa JI1.2J12.1
craneil. IluxToBbie 212233
MaTepuabl
CTaJICTIaBHITLHBIX
nporeccos. /JIex/

Pa3nen 2. KouBeprepHoe
MPOU3BOJICTBO CTAJIM.

2.1 Ucropus pazBuTus 2 J.1
KOHBEPTEPHOT'O criocoba JI1.2J12.1
MPOU3BOJCTBA CTAMH. 313233
CyIHOCTh KUCIOPOAHO-

KOHBEPTECPHOU IIIIABKU H
YCTPOHCTBO COBPEMEHHOIO
KOHBepTepa ¢ BepxXHel
npoayBKo#. /JIex/

2.2 TexHoMOrNst KNCIOPOAHO- 2 J.1
KOHBEPTEPHOM IIaBKH. JI1.2J12.1
JlyTbeBOI pexuM U ero 213233
BIIMSTHHE HA XOJ
KOHBEPTEPHOTO
npornecca. /JIex/

23 Adpo- ¥ rupoAYHAMUKA 2 J1.1
B3aUMOJIEICTBUS JI1.2J12.1
KHCIIOPOJTHON CTPYH C 213253
BaHHOW. I3MeHeHune
XHUMUYECKOTO COCTaBa
MeTaila, uaKa u
TeMIepaTyphbl BAHHBI 110 X0y
1aBKu. Beixon roaHoro.

YnpasieHue IaKoBbIM
pexumom. /JIex/

2.4 MarepuaibHblii U TEIIOBOM 2 J1.1
OasaHChl KHCIOPOIHO- JI1.2J12.1
KOHBEPTEPHOM IIaBKH. 212233
OxuTaguTeny KOHBEPTEPHOTO
MpoIIecca U CIIOCOObI
YBENTUYEHHS JIOJU JIOMa B
MeratomuxTe. /Jlex/

2.5 KucnoponHo-koHBepTepHBIE 2 J.1
MIPOLIECCHI C IOHHOM JI1.2J12.1
MPOIYBKOH: KOHCTPYKIIHS, 313233

TEXHOJIOTHS,
ocobennoctH. /Jlex/




2.6 Kom6uHHpOBaHHBIE 2 J1.1
KHCIIOPOTHO-KOHBEPTEPHBIE JI1.2J12.1
npoueccsl. CpaBHUTENbHBIN 0109233
aHaIIN3 KOHBEPTEPHBIX
MPOLIECCOB C PA3THMYHBIM
croco0oM mojBosia
kuciopona. /Jlex/
2.7 Pacuer marepuansHOro 2 J.1
OanaHca KOHBEPTEPHOTO JI1.2J13.3
nporecca. /TIp/ 2132233
2.8 Pacuer TemmoBoro 6amanca 2 J1.1 o opme
KOHBEPTEPHOT O JI1.2J13.3 "TexHonorus
nporuecca. /I1p/ 213233 IPOOJIEMHOTO
o0yueHus"
2.9 Pacuer ocHOBHBIX 2 J1.1
rapaMeTpoB KOHBEPTEPHOTO JI1.2J13.3
nporecca. /T1p/ 213233

2.10 | M3y4enue mpouecca 4 J1.1 o ¢opme
B3aMMOJCHCTBUS JI1.2J13.2 "I'pynmoBas
KHUCJIOPOJIHOM CTPYH C 0102233 pabora"
JKUIKOI BaHHOH. /J1ab/

2.11 | muranuoHHOE 4 J1.1 o ¢opme
MOJICITMPOBAHHUE TIPOTYBKH JI1.2J13.2 "Kommsrorep
MeTajila B KHCIOPOJIHOM 213253 HBI
KOHBEpTEpE C BEpXHEH uMuTarop"
nojaueit nytes. /J1ab/

2.12 | BeimodHeHUe KypcoBOH 32 J1.1
paboTHI HA TEMY: JI1.2J13.1
"TexHonorus 1 pacuer 012233
[UIABKH CTaJH B
KHCIIOPOTHBIX
konBeprepax". /Cp/

Pazpnea 3. IlonoBbie
cTajleniaBUibHbIE
nponeccol. KoBmeBas
o0paboTka craJm.

3.1 CyluIHoCTh MapTEHOBCKOTO 2 J.1
rpolecca U yCTpoucTBO JI1.2J12.1
MapTEHOBCKOM TMEYH. 213253
OCO0OCHHOCTH U
Pa3HOBUIHOCTH
MapTEHOBCKOr'0 mporecca.

TexHomorus MapTeHOBCKON
TUTABKH TIPU Pa3IHIHBIX
BapHaHTax mpouecca. /JIex/

32 N3meHeHne XuMu4ecKoro 2 J1.1
cocTaBa MeTalia, IjjaKa u JI1.2J12.1
TeMIIEpaTypbl BaHHBI 110 XOAY 0109233
IUIaBKU. YIIPaBICHUE
HIJTAKOBBIM PEKHUMOM.

MarepuaibHbIil OanaHc
TpoIiecca U BBIXOJT
roaHoro. /JIex/

33 TemnmnoBas paborta 2 J1.1
MapTEHOBCKOM TMEYH. JI1.2J12.1
CriocoObl HHTEHCUPUKAITHN 2132053

TEIJIOBOI paboTHI Ieuw,
pacxo/i yCIOB™HOTO TOILIHBA.
TermnoBoii 6amanc

rwiaBku. /JIex/




34 BrimuaBka cranu B 7 2 JIL.1J11.2
JIBYXBaHHBIX 213253
CTaJICTUIABIIIBHBIX arperarax.

Oco0eHHOCTH KOHCTPYKITIH
JIBYXBaHHBIX
CTaJICTUIAaBHJIBHBIX arperaTton
Y TEXHOJIOTHSI BHITIIIABKH
cranu B HuX. CpaBHUTEIbHBIC
TEXHHKO-IKOHOMHYECKHUE
MOKa3aTenn paboThI
MapTEHOBCKHX U JIByXBaHHBIX
neueit. /Jlex/

3.5 Packucnenue, nerupoBaHue u 7 2 J.1
Moau(HUIIPOBAHHIE CTAIH. JI1.2J12.2
["a3bl 1 HEMeTaTH4YEeCKHe 012233
BKJIFOUCHUSI B CTaJIH.

O6paboTka MeTasuia B KOBIIIE
WHEPTHBIME Ta3amu. /JIex/

3.6 Oo6pabotka cranu 7 2 J1.1
paduHIPOBOUHBIMH JI1.2712.2
cMecsiMu. BakyymHas 213253
00paboTKa cTaju B
KoBiue. /Jlek/

3.7 Pacuer xonuuecTBa TBEPABIX 7 2 J1.1
OKHCIIUTENEH B 3aBaJIKY JI1.2J13.3
MapTEHOBCKOMU MeYH MIpU 2102233
CKpam-pyaHOM
npouecce. /IIp/

3.8 Pacuer pacxozaa 7 2 a1 o opme
(dheppocriaBoB st JI1.2J13.3 "TexHonorus
PACKUCIICHUS U JIETHPOBAHUS 2132033 IPOOIEMHOTO
cramu. /IIp/ o0yueHus"

39 KontponbHas pabota 7 1
Ne2. /Tlp/

3.10 |Usyuenwue ycrpoiicTBa u 7 2 J.1 o ¢opme
paboTHI MAPTEHOBCKOTO I1eXa JI1.2J13.2 "I'pynnosas
OAO «VYpainsckas 013233 pabora"
cTainby. /J1ad/

3.11 |[WmuranumonHoe 7 2 J.1 o ¢opme
MOJIEITUPOBAHUE IIpoliecca JI1.2J13.2 "KomnoroTep
00paboTKH CcTaM Ha arperate 212233 HBIN
IOBOAKH cTainu. /J1ab/ nMutarop"

3.12 | W3yuenue GheppocriaBos, 7 3 J1.1 o ¢opme
MIPUMEHAEMBIX IIPH JI1.2J13.2 "I'pynnoBas
PACKUCIICHUH U JIETHPOBAHUH 213233 pabora"
cranu. /J1a6/

3.13 |IToaroroBka K KOHTPOJLHOM 7 10 J.1
pabote Ne2 /Cp/ JI1.2712.1

2.2
313233

3.14 |IlonroToBka K 3K3aMeHy IO 7 24 J1.1

mucturuiaae /Cp/ JI1.2712.1
2.2
213233

3.15 |Dx3ameH no 7 36

JUCIUITIHHE /JK3aMeH/

5. ®OHJI OHEHOYHbIX MATEPHUAJIOB




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
MPOUCXOIMT MPH UCIIONB30BaHUH CICIYIOIINX 0053aTeIbHBIX (HOPM KOHTPOJIS:

1. BeimonHeHue 1 3ammuTa 1abopaTOpHBIX PadoT B BHIE YCTHOTO OMPOCa IO KOHTPOIBHBIM BOIIPOCAM;

2. BrInomHeHNe KOHTPOIBHBIX PaboT (JUIs CTYEHTOB OYHOH (hOpMEI 00ydeHNMs) B MNCHMEH-HO (hopMe 1o BOIpocaM ¥ 3aaatdam,
BXOAALINM B pazzaen (temy) Y /1.

Paboueit nporpammoit ¥/ npeaycMoTpeHo NpoBeeHHe 6-X J1abopaTopHbIX padoT. ITo kaxmol 1abopaTopHOi paboTe opopmMsieTcs
OTYeT, KOTOPBIH 3aIHIAeTCs MHINBHAYAIHHO M0 KOHTPOJIBHBIM BOIPOCaM JJab0paTOpHOTo MPaKTHKyMa. 3alllHIIeHHbIE
nabopaTtopHbie pabOTHI SIBISTIOTCS JOMYCKOM K MTPOMEXYTOYHOH aTTecTalu B GopMe IK3aMeHa.

ITpomexyTouHas aTTecTanys o Y [l oCyIIecTBIsIeTCs P UCTIOIB30BAHUH CIICTYIONINX 00s3aTeNIFHBIX (GOPM KOHTPOJIS:

1. BrImonHeHNe 1 3amuTa KypcoBOi paboTH B YCTHOIH (hopMe 110 KOHTPOIBHEIM BOIIPOCAM H 33JaHUSM, WIIH B BHJIE
KOMITBIOTEPHOT'0 TECTUPOBAHMUS 110 TECTOBBIM 3a7aHusIM B cpeae LMS Canvas.

2. DK3aMeH, KOTOPBIA MOXKET IIPOBOAUTCS B YCTHOH (hopMe 1o OuiieTaM, BKITIOYAIONIIUM TEO-PETHUECKUE BOIIPOCH U 3a/1a4H,
OXBATHIBAKOIIUE BCe pa3ienbl Y I, Wi B TECTOBOM opMe 1Mo Te-CTOBBIM 3aqanusM B cpene LMS Canvas.

Iepeuens BOIpOCOB U 3aJaHUH MO BUAAM TEKYIIEro KOHTPOIS U MPOMEXYTOUYHOH aTTeCTAIlU IPEACTaBICH HIXKE.

1). KoHTpOnbHBIE BOMIPOCH IS 3aIIUTHI JabopaTopHBIX pador (YK-11.1-31, V1; I1K-3.1-31, V1; [ICK-2-31,Y 1)
B xoze 3amuTs! 0TYETOB 110 1a00paTOpHBIM paboTaM 00ydaroMHUiics JOKEH OTBETUTh Ha KOHTPOIbHBIE BOIIPOCHL:

JL.p. Ne 1 Ompezenenne MakCUMAITLHON OKUCIICHHOCTH METATHUECKON BAHHBI TIPH €€ KUCIOPOA-HOM padhUHUPOBA-HUU
1 XUMHUYECKHI MMOTEHIMA] KOMIIOHEHTA.

2 TepMoauHaMUUECKUe NapaMeTphbl B3aUMOACUCTBUS NIEPBOTO U BTOPOI'O MO-PSIKOB.

3 CBs3b K03(p(hUIMEHTA aKTUBHOCTH U NapaMeTpa B3aHMOJICHCTBUSL.

4 BbIBoa pacueTHOro ypaBHEHUS ISl ONPENEIICHHUS PAaCTBOPUMOCTH KHUCIOPOJa B METAJUIMYECKOM BaHHE CI0XKHOIO
COCTaBa, HAXOAAIIEHCSA B PABHOBECHH C OKCHIHON (ha3oil.

5 BbI160p CTaHIApTHOTO COCTOSHUS AJSl KOMIOHEHTA, PACTBOPEHHOIO B METal-TMYECKOM M IITaKOBOM pacIlaBax.
6 KoadhuumeHT akTHBHOCTH KHCIIOpOAa B MHOTOKOMIIOHEHTHOM PAacIlIaBe Ha OCHOBE JKeJe3a.

JL.p. Ne 2 M3yuenue nporec-ca B3aUMOACHCTBUS KUCIIOPOJHOM CTPYH € )KUIAKON BAaHHOM

1 Henp u 3agaun paboTEL.

2 ITouemy pabora mpoBOIUTCS METOAOM MOAEIUPOBAHMSA?

3 Kakne ruapoarHaMiUecKre CHIIBI ONPENEINAIOT TITyOHHY 00pa3yIomericsl IyHKH BHYTPH CTPYH Tra3a B JKHIKOCTH?
4 Kakumu cnmamu MOXXKHO TpeHeOpeds IpH MOAENTMPOBAHUN B3aHMMOJCHCTBUS CTPYH Ta3a ¢ KHIKOCTHIO?

5 OOBsCHUTE 3aBUCUMOCTH Pa3MEPOB JIYHKU OT BBICOTHI ()ypMbI HaJ BAaHHOW U KOHCTPYKLMHU (YPMBEIL.

6 Kax BnusieT pe)xuM NpoIyBKH Ha paUHUPOBOYHBIC MPOLIECCH B KUCIOPOA-HOM KOHBepTepe?

7 PeaxunonHas 30Ha TpH MPOAYBKY B pealbHOM KHCIOPOJHOM KOHBEpPTEpE M €€ HIIEMEHTEL.

8 Kaxkoit xputepuit HeoOX0IUMO OpaTh 3a ONPEAENSAIOMNII IPH MOJCIHPOBAHUY B3aUMOACHCTBHSA CTPYH rasa C
JKUIKOCTBIO?

9 ITouemy TpeOyercss BUIOM3MEHEHHE M3BECTHOTO KPUTEPHS MOJCINPOBAHNS B3aMMOJCHCTBHS Ta30BBIX CTPYH C
JKUJIKOCTBIO?

10 Kak ompenensiercss u KOHTPOJIUPYETCS pacxof raza B JaHHOW pabote?

11 ITouemy mpu 3agadax MOJEIUPOBAHMS HEOOXOAMMO HAaXOIWUTh 3aBHCHMOCTH, B KOTOPHIX B KauecTBE (DYHKLIUH H
apryMeHTOB (GUTYPHPYIOT Oe3pa3MepHBIC BETMUNHEI?

12 Kakue BenmmuMHBI 0OBIYHO MCHOJB3YIOTCS B KAUECTBE apryMEHTa IPH THAPO-IHHAMHIECKOM MOJCTHPOBAHUH?

13 Kakue ¢pusnueckre BETUIMHBI HEOOXOIMMO (DUKCHPOBATH BO BPEMs IKCIIEPH-MEHTOB MPU BBHIMOTHEHHH TaHHOW PaboThI?
14 CKOJIBKO THIIOB (hypM HCCIIEAYIOTCS B J1abOpaTopHO# padote?

15 Kakne TpeboBaHMs 1O TeXHUKE O€30MACHOCTH HEOOXOAMMO COOIOATH NMPH BBHIIOIHEHIH PaOOTHI?

16 Kakue pacueTsl BBIIONHAIOTCS B TAaHHOHW JabopaTopHOH padboTe?

17 Kaxue ocHOBHBIC KOHEUHBIC 33[a4i JOJDKHBI OBITh PEIICHBI MOCIIE TOIHOTO BBITONHEHHUS paboThI?

18 Kakne ocHOBHBIE HEZOCTATKH THAPOAWHAMHUYECKOTO MOJEITHPOBAHIS METAI-TyprHYeCcKUX MPOIECcCcOB KaK MHCTPYMEHTA

TS KCCIEA0BaHMs?
JLp. Ne3 MMuTanyioHHOE MOJCIMPOBAHUE MPOMYBKU METAllla B KUCIOPOJHOM KOHBEpTEpE C BEPXHEH Mojaveil IyThs
1 [opsimok 3arpy3Ku MIMXTOBBIX MaTEPHAJIOB B KOHBEPTEP.

2 CrpyKTypa KOHBEPTEPHOM BaHHBI IEpE]l IPOYBKOH.

3 V3meneHue cpemHel TeMneparypsl BaHHBI BO BpeMs HPOIYBKH.

4 CTpyKTypa NEpBUYHON PEAKIIMOHHOM 30HBI.

5 CTpyKTypa BTOPUYHOU PEAKIIMOHHOW 30HBI.

6 CTpyKTypa KOHBEPTEPHOH BaHHBI B CEPEIUHE IPOMYBKH.

7 Ponpb razo-mnako-MeTamIn4eckoil SMylIbCHH B KOHBEpPTEpE.

8 VY4acTKH MPEeUMYIIECTBEHHOTO OKHCICHHS yTIIepoia B KOHBEPTEPHOH BaHHE.
9 ®DaKTOpHI, OMPENEIAIONINE OKUCICHHOCTh KOHBEPTEPHOT'O IIIaKa.

10 Br16pocs! 13 KOHBepTepa: MPUUMHBI HX BO3HUKHOBEHUSI U Mepbl OOPBOBI ¢ HUMHU.
11 SIBnenue "cBopaumBaHUs'" IIJIaKa, €O MOCIEACTBUSA U CHOCOOBI YCTPaHEHHUSI.
12 Pacnipenenenne mprcagok HEMETAUTMYECKUX MaTEPUAJIOB 110 XOIy HPOIYB-KH.
13 XapakTep U IPUYMHBI H3MCHEHHUS TOJOKEHHUS (DYyPMBI IO XOAy MPOAYyBKH.
14 JlelicTBus omepaTopa [l MOBBILIEHUs] TeMIIEpaTyphl MeTaslla.

15 JlelicTBus oneparopa Ui CHH)KEHUSI COJIEpXKaHUs Cepbl B METaJlIE.




16 OmnpeneneHre MOMEHTa OKOHYAHUS MIPOTYBKH.
17 Kpurepuu onTumanbHOCTH NepHoja MpOIyBKU.
JLp. Ne4  H3ydeHue KOH-CTPYKUMU U MPUH-IMUIA ACUCTBUS MAapTEHOBCKOW I1e-4M

Uro Takoe M3MI0XKHUIA, CIIUTOK, JIUTasi 3aTOTOBKA?

Ha3oBuTe OCHOBHBIE 2JI€MEHTHI MApPTEHOBCKON MEYM M UX Ha3HAuYCHUE.

HasoBure nepuoabl MapTEHOBCKOH MJIaBKU M JaiiTe MX XapaKTEPUCTHKY.

TexHONIOrNYecKrue ONepanuy MpH BEITyCKE W PA3INBKE IIIaBKH.

HasoBuTe OCHOBHBIC I'Py30BBIC MOTOKM MaTEPHAIOB B MAPTEHOBCKOM I[EXE.

HasoBuTe OCHOBHBIE OTJENEHUS] MAPTEHOBCKOTO 1l€Xa M MX Ha3Ha deHHE.

HasoBure ocHOBHOE 000pyZOBaHHE INIAaBHOT'O 3MaHHMS MAapPTEHOBCKOTO IeXa M €ro Ha3Ha4YeHHe.

.p. Ne5  VIMuTanuoHHOE MOJCTHPOBAHUE TpoIiecca 00pa-00TKH CTaNM HA arperare JOBOAKH CTaIH

Uro Takoe pacKHCIEHHE CTAIM U C KaKoil 1eIbl0 OHO MPOBOAUTCS?

YTo Takoe JETHPOBAHUE CTANIM U C KAKOH IIETbI0 OHO MPOBOAUTCA?

Kaxue packuciauten UCIONb3yIOTCA MPU PACKUCICHUU KUIISAIIEH, TOTYCIIO-KOMHOW U CIIOKOWHOW cTajiu?

Kakue (axTops! BIHSIOT Ha yrap 3J€MEHTOB IPH PAaCKUCICHHU?

Kaxue 3apaun pematorcs npu oopaboTKe MeTaia Ha arperare I0BOIKH?

HasnadeHne u TEXHOJOTHS MPOXYBKH MeTajla HHEPTHBIMH TazamMu?

Ha3aHYECHHUE M TEXHOJOTUS 00pabOTKH MeTallna IMOPOIIKOOOPa3HBIMH pea-TeHTaMu?

CriocoObl KOPPEKTUPOBKU TemriepaTypsl Metamia Ha AIIC metamna u ux 3¢-(peKTuBHOCTH?

Texnonornueckue ocobennoctn obpadorku mMeramia Ha AJIC?

.p- Ne6  M3yuyeHnue Qeppo-CriaBoB, IPUMEHS-EMBIX NPU PACKUC-JICHUHU U JISTUPOBA-HUH CTaJH

Uro Ha3bIBaeTcs (peppocCIIaBaMH, AT Yero MX MPUMEHSIOT U KaK MOJydaroT?

UYro Takoe OCHOBHOW ¥ BEIYLIM JIEMEHT B ()eppOCILIaBe M KaKUE JAPYTHe IEMEHTHI B HEM COJepiKaTcs?

Uro Ha3bIBaeTCs KOMIUIEKCHBIM (heppociuraBom?

Uro Takoe nuratypa?

Kaxkoit u3 cmaBoB siBnsercs geppomaprasueM, dpeppocunuuu—eM (45%-HbM, 65%-HbIM, 75%-HbIM),
CHJIIMKOMapranueMm, GpeppoMonnbae—HOM, Peppoxpo-MOM, METANINYECKUM XPOMOM, METAIINYECKUM MapraH—LeM, (heppomonnode
-HOM, (heppoBonsdhpamoM, peppoBaHanueM, heppoTUTaHOM?

Kakue cBoiictBa npumaer cranu Mn, Si, Cr, Mo, W, V, Ti?
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2). TeopeTndeckre BOMPOCH M MPAKTHYESCKHE 3a1aHus KOHTPOJbHBIX padoT (VYK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; [ICK-2-31,
V1, B1)

TeopeTrueckue BOPOCHl K KOHTpobHOM pabore Nel (YK-11.1-31, V1; TIK-3.1-31, V1; TICK-2-31, V1)

1. Meramurypruy CTajdu B OCHOBHBIE TIepHofbl ee pa3BuTHs. Kiaccudukars craneil mo crocody Mpou3BOJCTBA, 10
HA3HAYEHMIO, 10 KQUECTBY CTaJIM, 10 XUMUYECKOMY COCTABY U 10 CTEIIEHU PACKUCIEHHOCTH.

2. Hcrounuku oOpa3oBaHMs U PoJib LIUIAaKa B CTaJEMIaBMIIBHBIX Mporeccax. OOIue NpUHLUIbLI yCTaHOBICHHS
ONTUMAJILHOTO 1IUIAKOBOI'0 PEXKUMA IUIABKU.

3. CBolicTBa CTaJICIUIABWIBHBIX IIJIAKOB M UX BIMSHUE Ha IJIABKY.

4. Oxkucnenue yriepoja: poib, BIHSHHE Ha CBOMCTBA CTalH, OCHOBHBIE PEAKI[MM OKUCICHUS. MUHHMaIbHOE OCTAaTOYHOE
COZIepaHHUe YriIeposa B CTAMH.

5. BnusHue nmapaMeTpoB CTalEIUIaBUIIBHOIO IIPOLIECCa HA CKOPOCTh OKUCIEHHUE yriaepoaa. OCHO-Bbl CUHXPOHHU3ALUU
IpOLECCOB 00e3yTIIepOKUBAHUS U HATpeBa MeTaa.

6. IloBeneHue kpeMHUs B CTaNeMIaBUIIBHBIX MPOIECCAX: OCHOBHBIE PEAKIHH, OCTATOUHOE CO-JIep:KaHhe KPEMHUS U €ro
BJIMSIHUE Ha CBOMCTBA CTalU

7. OkucieHne U BOCCTaHOBICHUE MapraHIia: OCHOBHBIE PEAaKLIUU, OCTATOYHOE COACPIKAHUE Map-TaHLla U €ro BIMSHUE Ha
CBOIfcTBa CTanM, JOCTHKEHHUE 3aJaHHOTO COJIep>KaHUs MapraHIia

8. OkwuciieHre 1 BOocCTaHOBIEHHE (ocopa: OCHOBHBIE PEaKIUH M 0COOCHHOCTH Aedochopanui B OCHOBHBIX M KHCIBIX
mporieccax, yciaoBus nedocdopanun u BusHEe Gocdopa Ha CBOHCTBA CTAIH.

9. VYnaneHue cepbl B CTalCIIABIIBHBIX IPOIECCAX: OCHOBHBIE PEAKIMU M YCJIOBUS JecyIb(ypa-1iun, BIUSIHUE CEphl HA
CBOICTBA CTaJIU.

10. [IInxTOBBIE MaTepHalBbl CTACTNIABIIIBHBIX ITPOIIECCOB M TPEOOBAHUS K HUM (Ha MPUMEpEe IIH-THI I KHCIOPOIHO-
KOHBEPTEPHOH IIITABKN).

11. Pa3Butue koHBEpTEPHOro crnocoda MpoU3BOACTBa cTaiu. beccemepoBckuii, ToMacoBCKU MpOLIECCH M UX
COBEPILEHCTBOBAHUE.

12. VYerpoiicTBo KHcI0poaHOTO KOHBepTepa. OCHOBHEIE IapaMeTpHl, ONMpPENeIIAIONIe BO3MOX-HOCTh Pa0OTHl KOHBEpTepa Oe3
BBIOPOCOB.

13. VYeTpolicTBO KHCIOpOAHOTO KoHBepTepa. PyTepoBKa KOHBEpTEpa: yCIOBHs CITy»KObl, TpeOOBa-HUSA, MAaTEPUAIIBI,
CTOMKOCTB H CIIOCOOBI ITPOUTEHHS CPOKA CITYKOBI.

14. TexHonornueckue onepanyyu KUCIOPOJHO-KOHBEPTEPHOHM IJIABKHM € BEPXHEH Mojnadedl AyThs U UX COICPIKaHUE.

15. TexHonornyeckue onepanuyu KMCIO0pOJHO-KOHBEPTEPHOM IMJIaBKU C BEpXHEW Mojadei IyThs U BapUaHThl KOPPEKTUPOBKU
TUIaBKH [0 XUMUYECKOMY COCTaBYy U TEMIIEpaType.

16. B3aumopeiicTBre KUCIOPOIHONW CTPYH C JKUIKOM BaHHOW NpH BepXHEW W JOHHOW mojaue kuc-jopona. CTpykTypa
PEAKLMOHHON 30HBI U IPOLECCHI, IPOTEKAOLINE IIPHU IIPOAYBKE.

17. ITapameTps! TyThEBOrO peXUMa KUCIOPOJHO-KOHBEPTEPHON IIaBKU U MX BIMSHME Ha MOKa3a-TENU IJIaBKU.

18. [TapameTps! IUIAaKOBOTO PEXMMa M TPEOOBAHMUS, MPEABIBIIEMBIE K IIAKY KHCIOPOAHO-KOHBEPTEPHOTO IpoIiecca.

19. YcnoBust GopMHpOBaHHS NIJIAKA M IITAKOBBIA PEXUM KHUCIOPOIHO-KOHBEPTEPHOH IIIIABKH.

20. [ToBenenue xene3a U €ro MOTepU NPU KUCIOPOAHO-KOHBEPTEPHOU IuTaBKe. BbIxoj romHoro.




21. [ToBenenue COCTABMISIOMIMX YyTyHa MpPU MPOJYBKE METAIa KUCIOPOAOM.
22. OxJnaxxaromue 100aBKU MPU KUCIOPOIHO-KOHBEPTEPHOH IUIaBKe, UX MPEUMyIIecTBAa U Helo-cTaTku. CrnocoObl
TIOBBIIIICHHUS JIOJM JIOMa B METAJUTHUECKOH IINXTE KUCIOPOTHBIX KOHBEPTE-POB.

TeopeTnueckue BOIPOChl K KOHTpobHOM padore Ne2 (VK-11.1-31, V1; IIK-3.1-31, V1; TICK-2-31, V1)

L. OTnuuns CKpan-KUCIOPOJHOro OT CKpamn-pyJHOro M APYTMX BapHaHTOB MapTEHOBCKOTO MpO-ILiecca.

2. YcTpoiicTBO M CYIIHOCTD pabOoTHI IBYXBAHHOTO CTAJICIUIABIUIBHOTO arperata.

3. IloBeneHue KpeMHMs U MapraHia B MAPTEHOBCKOH ILIaBKE.

4. IlInakooOpa3oBaHUe ¥ IUIAKOBBIH PEXHMM MapTEHOBCKOH IUIaBKH.

5. OCHOBHBIE TIPUXOJIHBIE W PACXOIHBIE CTATHH MAaTEPHAIBHOTO M TEIUIOBOTO OAIaHCOB KHCIIO-POIHO-KOHBEPTEPHOI
TUIABKH.

6. TemmoBas pabota (teruoBast Harpy3ka u KIIJ] ucronp3oBaHus TOMIMBA) U OTOIJICHHE MapTe-HOBCKUX Iedeit

7. OCHOBHBIE NEPUOABI MAPTEHOBCKOH MJIaBKU M MX 3HAUYEHHE

8. OCHOBHBIC Pa3HOBHIHOCTH (BapHaHTHI) MapTEHOBCKOTO MpoIlecca: PyAHBIH, CKpall-pyIHBIA IPOIecC, CKpan-mporece u
CKpall-yroJlbHbl MapTeHOBCKUM Ipouecc. X XxapakrepucTuka.

9. OC00EHHOCTH MapTEHOBCKOTO Ipoliecca: HEAOCTATOK TeIlla IIPolecca, XapakTep arMoc(epbl, y4acTie B IpoLecce
LJIaKa U IOJVHBI.

10. HasnadeHne u ycTpoHCTBO KOHCTPYKTHBHBIX 3JICMEHTOB MapTEHOBCKOI Ied: pabodee Mpo-CTPAHCTBO, TOJIOBKH,
HITaKOBUKHU, pEreHepaTopbl, 6opoBa

11. [IpunHnun paboTsl MApTEHOBCKON Me4H. Y CTPOMCTBO MapTEHOBCKOW IMEYH

12. TexHonorus IUIaBKU CTaIM B JIByXBaHHBIX Il€YaX: OCHOBHBIE TEXHOJIOTMUECKUE OIEPALUU U UX COBMEILECHUE

13. INepeuncnuTe OCHOBHBIE MEPHOABI MAPTEHOBCKOW IUIaBKH. [101poOHO M3IOXKUTE COEp KaHHEe OMEPaIiH MO 3aBajKe
TBEPABIX IIMXTOBBIX MAaTEPUAIIOB U UX MPOTPEBY.

14. [epeuncnnTe OCHOBHBIE MEPHOIBI MAPTEHOBCKOH IUIABKH. I101po0HO M3MOXKATE COAEpKAaHUE ONepaniil IUTaBICHAS H
JIOBOJIKU.

15. OmnpeneneHus pacxoja TBEPAbIX OKHCIUTENEH B 3aBaKy HPH CKpan-pyAHOM MapTEHOBCKOM Ipoliecce 06e3 MpOmayBKH
KHCIIOPOJIOM.

16. PasButne KoHBEpTEPHOTO criocoba MPOU3BOJICTBA CTAIH. becceMepoBCKHil mporiecc.

17. OcHOBHBIE (DAKTOPBI, BIUSIONINE HA PACXOMA TBEPABIX OKUCIHTENEH B IMEPUOM 3aBAIKU CKpan-pyJHOTO MapTEHOBCKOTO
nporecca.

18. [IpenmyiecTBa U HEMOCTATKU KUCIOPOJHBIX MPOIIECCOB C BEpPXHEW M JOHHOW MpOAyBKOW kuciopogoM. Ilepeunciure
BapHaHTHI KOHBEPTEPHBIX IIPOIECCOB ¢ KOMOMHNPOBAHHON MPO-TyBKOH M JalTe NX KPATKYIO XapaKTEPUCTHUKY.

19. Oco0eHHOCTH MPOBEIEHHs CKPA-KUCIOPOIHOTO BapuaHTa MapTeHOBCKOTO Mpolecca.

20. BimsiHue pa3nu4HbIX (aKTOPOB Ha PacXoj JIOMa IpU KHUCIOPOAHO-KOHBEPTEPHOHN ILIaBKe.

21. OnuuuTe TEXHONOTUIO IUIABKU CTAIM B JIByXBaHHBIX Il€YaX: OCHOBHBIE TEXHOJIOTMYECKUE OIEpAlMU U UX COBMEILEHHUE.
22. ITpenMyiiecTBa U HEJOCTATKU KHUCIOPOAHBIX MPOIECCOB C BEpXHEH M JOHHOH MpomyBKoil kucnopomoM. OcobeHHOCTH

TEXHOJIOTHMHU KHCJ’IOpOZ[HO-KOHBepTepHOfI TUIAaBKH C JIOHHOM Mojia-yei JAYTbA.

[IpakTuueckne 3agaHust K KOHTPOIBHBIM paboTtam (obmue dhopmymmpoBkn) (YK-11.1-V1, B1; I[1IK-3.1-V1, B1; IICK-2-V1, B1):

I. Jns ycioBuii OCHOBHOTO (KHCIIOT0) KUCIOPOJHOTO KOHBEpTEpa ONMPEAETUTh PacXoid KHUCIOpo-Aa Ha okucieHue C, Si,
Mn, P uyryHa n Konu4ecTBO NPOAYKTOB peakiuu okucieHus. CocTaB yyryHa U Ipyrue He0OXOUMbIE JaHHbIE IPUHSTh
camocTosTenbHo. Pacuer Bectu Ha 100kr uy-ryHa.

2. Jlns ycnoBHi OCHOBHOTO CTAJEIUIaBUIBHOTO IIpoIiecca ompenenuTs koaumdecTBo CaO, HeoOX0-AuMOe Ha CBA3bIBAaHHE
HEPEeBOIMMOH B IIUTAK CEPbl UyI'yHA U KOJIMYECTBO NPOIYKTOB peakiH Jecynbdypannu. CocTaB 4yryHa u JIpyrue HeoOXoxuMbie
JlaHHbIE NIPUHATH caMocTosATeNbHO. Pacyer Bectu Ha 100kr uyryHa.

3. OmnpenenuTts pacxox M3BECTH (M3BECTHSIKA) IS HABEACHMS IIUTAKa 3aJaHHOI OCHOBHOCTH B KHCJIOPOIHOM KOHBEpTEpe
(MapTEeHOBCKOI1 Meun), eciy Mocje TPETH JIUTENFHOCTH Mepruo/ia MPOAYBKH (IUIaBKK) U3BECTHO TEKYILee CoJep KaHue B IIIIaKe
KpeMHe3eMa 1 OKcHaa Kaibius. HeoOxomuMele 171t pacyeTa AaHHbIE IPHHATH CAMOCTOSTENbHO. Berancnenus nposoants Ha 100k
YyTyHa.

4. OmnpenenuTts coCcTaB IITaka, 00pa3yoIerocs Npu MPogyBKE B OCHOBHOM KHCIIOPOJHOM KOH-BepTepe lT JKHIKOro 4yryHa
3aJaHHoro cocraBa. OcraTouHoe coiepaKaHe yriaeposa B CTalu yKa3blBaeTcs B 3a1aHuu. HeoOxoauMele Ui pacyera JaHHbIE
TPUHATE CAaMOCTOSTENBHO.

3). TeopeTuueckue BONPOCH! M MPAKTUYECKHE 3a1aHUs, UCTIONIb3yeMble IPH 3alllUTe KypCOoBOi pabOThl B popMe YCTHOrO orpoca
(YK-11.1-31, V1, BI; IIK-3.1-31, V1, B1; [ICK-2-31, V1, B1)

TeopeTrueckue BOMPOCHI IS 3alIUTHI KypcoBoid padots! (YK-11.1-31, V1; ITIK-3.1-31, V1; IICK-2-31, V1):
Jaiite onpenenenue craim

VYxaxkute QyHKIUE OCHOBHOTO CTAJEITUIABHIBHOTO IILIAKA.

INepeuncnuTe cBOiicTBa IIIaKa M CIOCOOBI BBIPAKEHHS OCHOBHOCTH.

Kak Ha mpakTHKe OLEHHBAIOT OKHUCIUTENBHYIO CIIOCOOHOCTh (OKHCIEHHOCTD) IIaKa?

Hackonpko MOJTHO OKHCHSIETCS KPEMHUI METAJIOIIUXTHI B YCIOBUSAX OCHOBHOTO CTaJeILIa-BUIIBHOIO Iporecca?
Kakne TpeOoBaHMS IPEIBABIAIOT K COCTABY IIIAKy Ui yraneHus ¢ocdopa u3 mMeramia?

Kakue TpeOoBaHMS MPEIBABIAIOT K COCTABY IITAKy IS yIaJCHUS Cephl U3 MeTaa?

JlaiiTe onpeneneHue «KIacCUYECKOro» KUCIOPOJHO-KOHBEPTEPHOTO Ipolecca.

UYem ompenensiercss pacxoi KHCIOPOIHOTO TyThs Ha IMPOBECHHE KOHBEPTEPHOH ITIaBKU?

Korna u ¢ kakoil LeJIbl0 IPOBOIAT PACKUCIICHUE CTalu?

Uem ompezensercs pacxoi METAIIMYECKOTO JIOMa Ha IIaBKy CTalld B KHCIOPOIHOM KOHBep-Tepe?

TEYXNn kWD~
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12. B kaxoil mepron IIaBKH, U KaKoe TOIUIMBO HCIHOJIB3YETCs MPHU BBIIUIABKE CTAalH B KHCIOPOA-HOM KOHBepTepe?

13. IepeuncnuTe NpuUXoAHbIE M PACXOAHBIE CTATbU TEMJIOBOrO OallaHCa KUCIOPOJHO-KOHBEPTEPHON IIAaBKU.

14. [NepeuncnuTe MPUXOIHBIE M PACXOIHBIE CTATBHU TEIJIOBOTO OajlaHCa KHUCIOPOIHO-KOHBEPTEPHOU IIIAaBKH.

15. Ilepedncnure cTaThu NOTEPh MACCHl METAUIOUIMXTHI. Y KQXKUTE BEIMYMHY BbIXOJA T'OJHOLO.

16. C Kakoil LeNbI0 UCTIONB3YIOT U3BECTh KOHBEPTEPHOH IIaBKe?

17. INepeuncnuTe mapameTpsl JyThEBOIO PEKUMa KOHBEPTEPHOH MIaBKU M MX BEIUYUHBI.

18. VYKaXuTe IaBlICHHE TyThs IEepea COIIaMH B (ypMax KOHBEPTEPOB M CKOPOCTH KHCIOPOTHOH CTPYH.

19. Kakyo OCHOBHYIO POJIb BBHINOIHAET METAIIHMYECKUH JTOM B KOHBEPTEPHOH IIaBKe?

20. BenuunHa pacxona Jioma Ha IUIaBKY U CIIOCOOBI €ro IOBBIICHUS.

21. INomoxxerne (ypmsl B Iporiecce MPOAYBKH BaHHBI U €€ KOPPEKTHPOBKA

22. INepeuncnute oCHOBHEIE ()aKTOPHI, KOTOPBIE HEOOXOMUMO YUUTHIBATE IIPH pacdeTe Pacxoja METAIHIECKOro JIoMa Ha
TUIaBKYy CTaJlX B KOHBepTepe?

23. C Kaxoi LEeNbI0 MCIOJIb3YIOT OKATBIIIN B KOHBEPTEPHOH IIaBKE?

24, Kak ciegyer n3MeHHTh pacXol METaTHUECKOro JIOMa JJIsi KOPPEKTHPOBKH TPeOyeMOl TeMIie-paTyphl MeTaia Ha
BBITyCKe?

25. OT 4ero 3aBUCUT MPOJOIKUTENBHOCTh MPOAYBKH B KHCIOPOJAHOM KOHBEpTEpe?

26. [epeuncnuTe B MPaBUIIBHOM TOCIIEIOBATEIHHOCTH TEXHOJIOTHYESCKUE ONEPAIlii KOHBEPTEP-HOU TUIABKH.

27. IToBeneHne 31€MEHTOB METAJUIOMIMXTHI M YCJIOBUS IIUIAKOOOPA30BaHUS B MEPHON HPOTYBKH.

28. [lepeuncnuTe OCHOBHBIE YCIIOBUS ynaneHus (ocdopa U3 meraia B IUIaK

29. IlepeuncnuTe OCHOBHBIE YCIOBUS YAAlEHHs CEPbl U3 METaja B IUIAK

30. OT 4ero 3aBUCHT CTETICHb OKHCIICHHS MapraHIla B YCIOBHAX «KJIACCHUECKOT0» KHCIOPOAHO-KOHBEPTEPHOro Iporiecca?
31. OT 4ero 3aBUCHUT OKHCIIEHHS MapraHlia B YCIOBUSX KHCIOPOJHO-KOHBEPTEPHOTO IIpolecca ¢ AOHHOI MpOIyBKOH?
32. OT 4ero 3aBUCUT yIeNbHBIH PacXof KUCIOPOJa B «KIACCHUECKOM)» BapHUAHTE KUCIOPOIHO-KOHBEPTEPHOrO Ipolecca U
KaKue BeJIIYMHBI OH TPUHIMAET?

33. Ilepedncnure napaMeTpsl, ONPEAEISIONUE YACIbHBIN PACX0 KUCIOpOJa Ha IUIaBKY

34. ITpu xakoM monoxeHHH (ypMbl HAYMHAIOT TEPUOL MPOTYBKU B «KIACCHUECKOM» BapHaHTE KHUCJIOPOAHO-KOHBEPTEPHOTO
riporecca?

35. B kxaxmx ciydasx OCyHIECTBISIOT W3MEHEHHE padodero MoJOoKeHUs GpypMBI B IEPHOJ IPOTYB-KI

36. KakoBbl moTepu MeTa/uia ¢ BBIHOCAMH U BEIOpPOCAMHU B KHCIIOPOIHO-KOHBEPTEPHOM Iporiecce?

37. KakoBbl moTepyu Macchl METAIOMUXTHI B «KJIACCHYECKOM)» BapUAHTE KUCIIOPOJHO-KOHBEPTEPHOro Iporiecca?

38. UYro HEOOXOAMMO YUHTHIBATh IPH ONPENENeHHH TpeOyeMoll TeMIepaTypbl MeTajula Ha BEITyc-Ke?

39. C Kakoil LeNbI0 UCNOb3YETCs IIIaBUKOBBIM IINAT B KUCIOPOJHO-KOHBEPTEPHOM IIpolecce?

40. Kakum o0pazom ornpenenstoT MOMEHT OKOHYaHHS MPOILYBKH?

41. OT Kakux (GakTOPOB 3aBUCHUT MPOJOJKUTEILHOCTD MPOIYBKU?

42. B xaxoii nepron mpoxyBKu HaOMIOgaeTcs MaKCMMalbHast CKOPOCTh OKHCIEHHS yriepopa?

43. Kak u3MeHsieTcs CKOPOCTh OKHCJIEHHS YIIIepoAa B MEPHOA HPOTYBKH?

44. Kakue oCHOBHBIE TEXHOJOTHMYECKHMX MapaMeTpa MeTajlla JOJDKHBI OBbITh JOCTUTHYTHI B KOHIIE MPOAYBKU?

45. Kak cnenyer M3MeHHTH pacxoj JioMa Ha IUTABKY IPH YBEJIMYEHUH PAcUETHOTO PAacXoja TBEP-IBIX OKHUCIHTENCH?
46. KakoBa creneHb ynaineHus cepbl U3 METajlla IPU KUCIOPOAHO-KOHBEPTEPHOU ILIABKE C BEPX-HEHM MPOAYBKOU?

47. KakoBa crenens ynanenus ¢ochopa U3 MeTamuia npu KUCIOPOIHO-KOHBEPTEPHOH IJIaBKe € BepXHEH MPOAYyBKOW?
48. VkakuTe Kakoe KOJMYECTBO YIiaepoja METAUIOMMUXThlI OKHCISAETCS MO PEaKUH HEMOIHOrO TopeHHs?

49. B kakux mpezenax U3MEHSIOT OCHOBHOCTb IIUIaKa B KOHBEPTEPHOH ILIaBKe?

50. TexHOIOrus pacKUCIIEHUSI CTAIM Ha BBIMYCKE, OPSAMOK BBOJA PACKUCIHUTENEH U UX yrap.

[MpakTHyeckue 3aKaHuS IS 3aIIUTHI KypCOBOi padoTs! (obumwme popmymuposkn) (YK-11.1-V1, B1; I1K-3.1-V1, B1; [ICK-2-V1,

B1):

I. PaccuuTaiiTe npomomKUTENbHOCTS IPOAYBKH B KOHBEpTepe (B MUHYTaX) BMECTUMOCTbIO 200 TOHH, €CITU YAEIbHBIN
pacxoj kuciaopona coctapisier 50 M3/T, a HHTEHCUBHOCTH MpoayBKku 800 M3/MUH, a yielbHas HHTCHCUBHOCTH 4 M3/(T MUH).

2. Omnpenenure MOTPeOHOCTH B KHcIOpozae (M3) Ha OKHCIEHHE KPEMHHMS, €CIIH ero HCXOIHOE CO-AepXKaHue B

meratonmuxte 0,6 %. Macca metamnomuxTts! 100 TOHH, OCHOBHOCTH IINaKa 2,5 ef., MOJIEKYJIIPHBIE MAacChl KPEMHHUS U KUCIOPOJa
28 1 16 r/Monb, COOTBETCTBEHHO.

3. Omnpenenure 00beM 00pa3yoNIErocsi MOHOOKCH A yriepoaa (M3) mpu okuciauTenbHOM padu-aupoBanuu 100 kr
METaJIOLINXTHI, €CIIM UCXOIHOE U KOHEUHOE CoJlepKaHue yriepoaa coctapisa-1oT 3,5 u 0,5 %, coorBercTBeHHO? CUUTATD, UTO
YIIepo OKUCISETCS TONBKO M0 peakuuu ¢ o0pa-3oBanueM CO. OcHOBHOCTH 1uTaka 3,5 €., MOJIEKYJISIpHbIE MAaCcChl YIIIEpoIa U
kucioposna 12 u 16 r/Moib, COOTBETCTBEHHO?

4. Onpeznenure pacxoll alOMUHMA AJISL PACKUCIIEHUS CIIOKOMHOM CTalld, €CIM OCTaTOYHOE CO-AEpKaHHEe yIiepojaa B
metaiie cocrasiser 0,3 %?
5. Omnpenenure pacxon peppomapranna Mapku ®MH6OS 11 packucieHus ctaad Maccoit 1000 Kr mpu HaYaabHOM

conepskanuu Mapranna 0,08 %, eciu conepikanue yriiepona Ha Beirycke coctaB-isiet 0,05 %, a TpedyemMoe coliepkaHne MapraHiia

B ctayim 0,5 %.

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

7. Omnpenenure pacxon ¢eppocumuiust Mapku OC75 A pacKUCIEHHS CTAIbHOTO MONTYNPOAYK-Ta, HOIYyYEHHOTO B
pe3yibTare MIaBKH CTaIM B KUCIOPOIHOM KOHBEpTepe eMKOCThI0 160 TOHH, ecliu collepKaHue yriaepoia Ha BBITYCKE COCTABISAET
0,05 %, a Tpedyemoe comepkanue KpemHust B ctaiu 0,3%.

8. Omnpenenure KOJIUYECTBO 00Pa3yIOIIErocs MpH OKUCIUTENbHOM paduHupoBanun 100 TOHH METaIIOMIUXTH KpeMHe3eMa
(B TOHHAX), €CIIH UCXOAHOE CoJep:KaHne KPeMHHUs B MeTaIomuxTe cocrasiser 0,7 %, koHeUHOe cojiep kaHue yTiaepoja B




cTanbHOM nonynpoxaykre 0,3%, ocHOBHOCTH nutaka 3,0 exl., MOIeKyIsIpHbIe MacChl KpeMHHS U kuciopona 28 u 16 r/Mors,
COOTBETCTBEHHO.

9. Omnpenenure MOTPeOHOCTH B KHCIopoae (M3) Ha OKHCIEHHE MapraHlia, €CIH €0 HCXOJHOE CO-JepyKaHne B
metamutommxte 0,5 %. Macca metamnomuxtel 100 TOHH, KOHEYHOE CoJiep KaHUe yrile-poja B CTalbHOM monynpoaykre 0,3 %,
OCHOBHOCTb IITaKa 2,5 e/1., MOJIEKYJISIpHBIE MacChl Map-TaHIla U Kuciaoposaa 55 u 16 r/Monb, COOTBETCTBEHHO.

10. Ompezenure KOIMYECTBO 00pa3yIOIIErocs: PH OKUCIUTEIbHOM paduHUPOBaHUN 150 TOHH METAIOMMXTH MOHOOKCHA
MapraHna (B TOHHaX), €CIIM HCXOIHOE CO/IepKaHIe MapraHiia B Me-TautomuxTe cocrasisier 0,4 %, KoHeUHOe cozlep kaHue

yriepoaa B cranbHOM nonymnpoxaykre 0,05%, ocHoBHOCTS mutaka 3,0 1., MOJIeKyIIpHbIe MacChl MapraHua u Kuciopoga 55 u 16
I/MOJIb, COOTBETCTBEHHO.

11. Omnpenenure MOTpeOHOCTH B KHcIopozae (M3) Ha okucieHne Gpocdopa, eCI ero UCXOIHOE CO-AepKaHNe B
metamrommxte 0,2 %. Macca metamnomuxtel 100 TOHH, KOHEYHOE CoJiep KaHue yrile-poaa B cTaabHOM monynpoaykre 0,03 %,
OCHOBHOCTS 1UTaKa 3,0 ex., MoyieKysipHbIe Macchl (oc-popa u kuciaopoaa 31 u 16 r/Monb, COOTBETCTBEHHO.

12. Ompezenure KOIMYECTBO 00Pa3yIOMIErocs: MPH OKUCIUTENbHOM paduHupoBaHun 100 TOHH METAIOMMXTHI IEHTA0KCH A
(docdopa (B TOHHAX), ecu CXoMHOE conepxkanne pocdopa B Me-tammommxTe coctasiser 0,3 %, KOHEUHOE CoiepKaHue yriiepoaa

B cTasibHOM nonymnpoxykre 0,3%, ocHOBHOCTS minaka 3,0 ef., MoIeKyJIsipHbIe Macchl ocdopa u xkucnopona 31 u 16 r/mons,
COOTBET-CTBEHHO.

13. Omnpenenure 00beM ITyThsS HA TUIABKY CTAIN B KHCIOPOIHOM KOHBepTepe eMKocThio 300 TOHH, eciH yIeNbHBIA pacxo[
KHCIIOpo/a cocTaBiseT 53 M3/T, comepkanue Kuciopoaa B nytbe 99,5%, a ero ycoenue 95%.
14. Omnpeznenure BBIXOJA KHUIKOTO METajla Mepell pacKUCICHUEM, €ClIM pacxo] MEeTAJUIOMMXThI Ha MiaBKy coctaBui 100

TOHH, CYMMapHO€ KOJIMYECTBO OKUCIMBLINXCS npuMeceil — 3,2 % oT Macchl METAJUIOMIMXTHI, TOTEPH MAcChl METAJUIOLIUXTHI C
TBUTBIO B BBIOpOcaM 110 1 % OT MacChl Me-TaJUTOIIMXTHI, IIOTEPH XKeje3a co MiTakoM B Buae okcuaoB FeO n Fe203 —
COOTBETCTBEHHO 15 1 4 % ot maccel nmaka — 10 ToHH. J[pyrie BO3MOXKHBIE TOTEPH MACCH METAJUIOMUXTHI HE YUUTHIBATS.

4). TeopeTn4ecKue BOIIPOCH U MPAKTHYECKHE 3aJaHUs UL IPOBEICHIS dK3aMeHa B yctHoit popme (YK-11.1-31, V1, B1; I1K-3.1-
31, V1, B1; IICK-2-31, V1, B1)

TeopeTrueckue BOPOChl dk3aMeHannonHbIx omneroB (YK-11.1-31, V1; I[IK-3.1-31, YV 1; [ICK-2-31, Y1):

1. Krnaccudukanms cranei mo croco0y mpon3BOICTBa, MO0 Ha3HAUYCHHUIO, IO KAYECTBY CTANM, TI0 XMMHYECKOMY COCTaBYy U IO
CTEMEeHU PACKUCICHHOCTH.

2. Hcrounuku oOpa3oBaHMs U poJib LIUIAaKa B CTaJEMIaBUIIBHBIX Mporeccax. OOIue NpUHIUIBI yCTaHOBICHHS
ONTUMAJILHOT'O 1IUIAKOBOI'0 PEXKUMA IUIABKU.

3. MexaHU3MbI OKHCIUTEIBHOTO papUHIPOBAHUS B CTAICIUIaBHIBHBIX MpOIECCax.

4. OxkucineHue yriepoja: poib, BIHSHHE Ha CBOMCTBA CTalH, OCHOBHBIE PEAKI[MM OKUCICHUS U MUHHMAIIbHOE OCTaTOYHOE
COZIepaHHUe YriIeposa B CTAMH.

5. BnvsiHre mapaMeTpoB CTaleIIaBUIBHOTO IPOLECCa Ha CKOPOCTh OKUCIIEHHE YTIIEPOAA.

6. OCHOBBI CHHXPOHH3AIHH IPOIIECCOB 00€3yTNIepOKUBAHUS U HarpeBa MeTaa.

7. IloBeneHue KpeMHUs B CTaNEMIaBUIIBHBIX MPOIECCAX: OCHOBHBIE PEAKIMH, OCTATOUHOE CO-JAep:KaHHe KPEMHUS U €ro
BJIMSIHUE HA CBOMCTBA CTAJIU.

8. IToBeneHne MapraHia B CTaJeIUIaBIIIBHBIX NIPOIECCaX: OCHOBHBIE PEAKIMH, OCTATOYHOE CO-IEp>KaHNEe MapraHIa W ero
BIIMSTHME HA CBOMCTBA CTalld, JOCTIKCHUE 33JaHHOTO COJIEP KaHHs MapraHIa.

9. INoBenenne ocdopa B cTaneMIaBIIBHBIX IIPOLECCaX: OCHOBHBIC PEAKIMH M 0COOCHHOCTH Ae-(ocdoparuu B OCHOBHBIX
M KHCIIBIX IIpoLeccax, yciaoBus aedochopanny u BuusHue Gocdopa Ha CBOICTBA CTAIIH.

10. VYnaneHue cepsl B CTalCIIABIIBHBIX IPOIECCAX: OCHOBHBIC PEAKIMU M YCJIOBUS JeCcyIb(ypa-IiuH, BIUSIHUE CEphl HA
CBOICTBA CTaJIU.

11. PazButne KoHBepTEpHOroO crocoba IMPOU3BOACTBA CTANH. TOMAcCOBCKHI TpoIiecc.

12. Pa3Butue KoHBEpTEPHOTO Criocoba MPOU3BOJICTBA CTaIH. becceMepoBCKuil mporiecc.

13. YCTpOHCTBO KUCIOPOAHOrO KOHBepTepa. OCHOBHBIE MapaMeTphl, OMpeessIone BO3MOXK-HOCTh paboThl KOHBepTepa 0e3
BBIOPOCOB.

14. VYerpoiicTBo KHcTOpoaHOTO KOHBepTepa. DyTepoBKa KOHBEpTEpa: YCIOBHS CITyKOBI, TpeOOBa-HUsA, MaTEPHAIIBI,
CTOMKOCTB H CIIOCOOBI IPOUIEHHS CPOKA CITYKOBI.

15. [IIuxToBBIE MaTepHaIbl KHCIOPOAHO-KOHBEPTEPHON IUIaBKU. TpeOoBaHMS K KOMIIOHEHTaM MeE-TaJIOLIIHXTHI.

16. IInxTOBBIE MaTepHaBl KHCIOPOAHO-KOHBEPTEPHOH TuIaBKH. TpeboBaHUS K (urrocaM.

17. [ITnxTOBBIE MaTepHaIBl KHCIOPOAHO-KOHBEPTEPHOH TUIaBKH. TpeOOBaHUS K OKHUCIIUTENSAM.

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

19. TexHonornueckue onepanuy KUCIOPOAHO-KOHBEPTEPHOH MIIABKM C BEpXHEW Mojaaueil MyThs U BApHAHTBI KOPPEKTHPOBKU
IUTaBKU 110 XUMHUYECKOMY COCTaBy U TEMIIEPATYpE.

20. B3aumopeiicTBre KUCIOPOJHONW CTPYHU C KUIKONH BaHHOM MU BEepXHEH M JOHHOW mopade kuc-nopona. CTpykTypa
PEaKIOHHOMN 30HbI U MPOLIECCHI, TPOTEKAIOIIUE MPHU MPOTYBKE.

21. ITapameTpsl 1yThEBOrO peXUMa KUCIOPOJHO-KOHBEPTEPHOI IUIaBKM U MX BIMSHUE HA I0Ka3a-TEIM IUIaBKH.

22. IloBeneHue COCTABIAIOIIUX YyTyHa IIPU NPOJAYBKE METALIa KUCIOPOAOM.

23. ITapameTps! IIIAKOBOTO peXHMa M TPeOOBaHUS, MPEABIBISIEMbIE K HIIAKY KHCIOPOAHO-KOHBEPTEPHOIo Iporecca.

24. VYenosust popMHUpOBaHHMS [IAKa U [IIAKOBBI PEXUM KHCIOPOJHO-KOHBEPTEPHOH IIITaBKH.

25. JlnHamyKa nutakooOpa30BaHUS B XO/1¢ KOHBEPTEPHOH IIIaBKH.

26. IloBeneHue >xene3a U €ro NOTEPU IIPU KUCIOPOAHO-KOHBEPTEPHOI IIaBKe. Bbixoa ropHoro.

27. IepeuncnuTe MpuUXoJHbIE M PACXOIHBIE YACTU TEMJIOBOTO OalaHCa KUCIOPOJHO-KOHBEPTEPHOH IIAaBKU C BEpXHe
POy BKOH.

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

29. OCHOBHBIE IPUXOJHBIE U PACXOAHBIE CTaThU MAaTEPHAIBLHOTO U TEMJIOBOTO 0aJaHCOB KHCIO-POJHO-KOHBEPTEPHOI




IIJIaBKH.

30. CrnocoObl MOBBIIIECHHS I0JIU JIOMa B METAIMYECKON IIMXTE KHUCIOPOIHBIX KOHBEPTEPOB.

31. BnmstHue pa3snudHBIX (aKTOPOB HA PacXoll JIoMa MPH KHUCIOPOIHO-KOHBEPTEPHOH IIIaBKeE.

32. IIpeumyniecTBa ¥ HEOCTATKU KMCIOPOIHBIX IIPOLECCOB C BEPXHEH M JOHHOH MpopyBKoW kucnoponoM. Ilepeunciaure
BapUaHTBl KOHBEPTEPHBIX NPOIIECCOB ¢ KOMOMHUPOBAHHON MPO-TyBKON U AaliTe UX KPATKYIO XapaKTEePUCTUKY.

33. ITpenMyiiecTBa U HEAOCTATKU KHUCIOPOAHBIX MPOLECCOB C BEPXHEH U JOHHOW MPOAYBKOH KHCIOPOTOM.

34. KoHCTpYKTHBHBIE 0COOCHHOCTH KOHBEPTEPOB C JOHHOH IPOIYBKOM.

35. OCO0EHHOCTH TEXHOJIOTHH KHUCIOPOTHO-KOHBEPTEPHOH IJIaBKH C JTOHHOW MOAA4el TyThsl.

36. IepeuncnuTe mMpuUXoJHbIE M PACXOIHbIE YACTH MATEPUANIBHOIO OanaHca KHCIOPOIHO-KOHBEPTEPHOH INIAaBKU C BEpXHEil
POy BKOH.

37. IMpuHIMT paboThl MAapTEHOBCKOI Iedn.

38. YCTpOHCTBO MapTeHOBCKOM MeUH.

39. OC00EHHOCTH MapTEHOBCKOTO IpoLiecca: HEAOCTATOK TeIlIa IIPoLecca, XapakTep arMoc(epbl, y4acTHe B IpoLecce
IIJTaKa ¥ MOAWHBI.

40. OCHOBHBIC Pa3HOBUIHOCTH (BapHAHTHI) MApPTEHOBCKOTO MpoIlecca: PyAHBIH, CKparn-pyIHbBIH HpoIiecc, CKpan-mporece u
CKpan-yronbHbIIl MapTeHOBCKHH Mporiecc. X xapakTepucTuka.

41. Hasnadenne u ycTpoHCTBO KOHCTPYKTHBHBIX AJIEMEHTOB MapTEHOBCKOI ITed: pabodee Mpo-CTPAHCTBO, TOJIOBKH,
IIJTAKOBHUKH, PETreHepaTophl, 6opoBa.

42. OCHOBHBIE TEPHOIBI MAPTEHOBCKOW IUIABKU U UX 3HAYEHHE.

43. IepeuncnuTe OCHOBHBIE IIEPHOJIBI MAPTEHOBCKOHM IaBkH. [10ApoOHO M3NIOXKUTE ConepKaHNE ONEPALMHU IO 3aBaJIKE
TBEPABIX IIMXTOBBIX MaTEPHAJIOB M UX IIPOTPEBY.

44. INepeuncnuTe OCHOBHBIE MEPHOIBI MAPTEHOBCKOH IUIaBKHU. I101poOHO H3M0XKUTE COAEpKAHUE ONEepaluil IIaBICHUS H
JIOBOJIKH.

45. OmnpeneneHus pacxona TBEPABIX OKHCIUTENEH B 3aBAJIKy IPH CKpal-pyaHOM MapTEHOBCKOM IIpoliecce 0e3 IMPOILyBKH
KHCIIOPOJIOM.

46. OcHOBHBIE (aKTOPBI, BIUSAIOUIME Ha PACXOA TBEPABIX OKHCIHUTENEH B MEPUO] 3aBAJIKU.

47. OTnuuns CKpan-KUCIOPOJHOro OT CKpamn-pyJHOro M APYTMX BapHaHTOB MapTEHOBCKOTO MpoO-Liecca.

48. OCO0CHHOCTH TPOBENEHHS CKPAI-KHCIOPOIHOTO BapHaHTa MapTEHOBCKOTO TIpoliecca.

49. IloBeneHue KpeMHMs U MapraHia B MApTEHOBCKOH ILIaBKE.

50. [II;1ak000pa3oBaHue M NMUTAKOBBIA PEXUM MapTEHOBCKOW TUIABKH.

51. Temnosas padota (teruioBast Harpy3ka u KITJ] vcronh30BaHus TOTUTMBA) U OTOIUICHHE MapTe-HOBCKUX Iedei

52. YcTpoiicTBO B CYIIHOCTH paboTHI ABYXBAHHOTO CTAJICIUIABIIBHOTO arperata.

53. TexHoNOrUs NMIaBKU CTAlU B JBYXBAaHHBIX I€4aX: OCHOBHbIE TEXHOJIOTMYECKHE OMEPALUd U UX COBMEILEHUE.

54. [epeuncnuTe TEXHONOTUH KOBIIEBOH 00paboTku cranu. [logpoOHO M3moxuTE CrIoco0bl pac-KUCIEHHS CTallH.

55. [epeuncinTe TEXHOIOTHH KOBIIEBOH 00paboTKU cranu. [TonpoOHO M3NI0KHTE CrIoco0bl yaa-IeHusT BOJOPOa U a30Ta U3
CTaJH.

56. [TepeuncnuTe TEXHOIOTMH KOBIIEBOH 0OpaOOTKH CTaU. YKa)KUTE NPUYNHBI 00pa30BaHUs HE-METaINYECKUX
BKJTFOUCHUH B CTAJIM U CIIOCOOBI OOPHOBI C HUMH.

57. INepeuncnuTe TEXHOIOTWH KOBIIEBOH 00paboTku cramu. IToxpoOHO M3I0XKHUTE TEXHOJIOTUIO IPOAYBKH MeTalia
UHEPTHBIM I'a30M.

58. [NepeuncnuTe TEXHONOTUH KOBIIEBOH 00paboTku cranu. [logpoOHO m3moxute criocodsl 00pa-00TKH MeTalia BAKyyMOM.
59. [NepeuncnuTe TEXHOIOTUH KOBIIEBOH 00paboTku cramu. I1ompoOHO M3TIOKHTE BapHaHTH 00-pabOTKH CTaIH
CHHTETUYECKHMH [IJIAKaMH, TBEPIBIMH IITAKOBBIMU CMECAMH U IIOPOIIKO00-Pa3HBIMU MaTepHallaMH.

60. [Tepeunciure TEXHOIOTUU KOBILIEBOW 00paboTkH cTaimu. [ToIpoOHO M3II0KUTE TEXHOJIOTHIO KOMILIEKCHOW 00pa0dOoTKU
CTaJIH.

IIpakTHyeckue 3a1aHus dK3aMeHAMOHHBIX OmteToB (obmme Gpopmynuposkn) (YK-11.1-Y1, B1; [IK-3.1-¥1, B1; [ICK-2-V1, B1):
1. JIns ycroBHi OCHOBHOTO (KHCJIOTO) KHCIIOPOJHOTO KOHBEpTEpa OMPEACTIUTh PacXoja KHUCIopo-Aa Ha okucienue C, Si,
Mn, P 9yryHa 1 KOJTHYECTBO MPOAYKTOB peakiiu okuciaeHus . CocTaB 4yryHa U Ipyrue HeoOXOIUMbIe JAHHbIC TIPUHSITH
camocTosTenbHO. Pacuer Bectu Ha 100kr uy-TyHa.

2. Jls1 ycnoBuil OCHOBHOTO CTaJICTIIIABMIIBHOTO Tpoliecca orpenenuth koiaudecTBo CaO, Heo0X0-1MMOe Ha CBS3bIBaHUE
MIEPEBOAMMON B IIUTAK CEPBI UyT'YHA U KOJIMYECTBO MPOIYKTOB peakiny aecyibdyparuu. CocTaB 4yryHa U Jpyrue HEOOXOqHMBbIe
JTaHHBIE IPUHATH camocTosTeNbHO. Pacyer Bectu Ha 100KT uyryHa.

3. OnpenenuTts pacxol U3BECTH (M3BECTHsKA) AJISl HaBeACHHs IUIaKa 33aHHONW OCHOBHOCTH B KHCJIOPOJHOM KOHBEpTEpe
(MapTEHOBCKOM TNeUN), €CIH MOCIIe TPETH IITUTEILHOCTH NIEpro/ia POAYBKH (TUIaBKK) U3BECTHO TEKYIIEee COACepKaHKE B IIIJIaKe
KpeMHe3eMa 1 OKcuIa Kanbius. HeoOxouMele [J1st pacueTa JaHHbIe IPUHSITH CAMOCTOSTEIbHO. Beraucnenus npoBoauts Ha 100kr
YyTyHa.

4. OnpenenuTh COCTaB IIaka, 00pa3yroIIerocs Mpyu MpoayBKe B OCHOBHOM KHCJIOPOIHOM KOH-BepTepe 1T JKHAKOro 4yryHa
3aJlaHHOro cocTaBa. OCTaTOYHOE COMIep KaHUE YIiIepoia B CTAIN yKa3bIiBaeTcs B 3aaHun. HeoOXomumble Ut pacdyera TaHHbIe
MPUHSATH CAMOCTOSTEIBHO.

5. OmnpenenuTts NpoAOIKUTENFHOCTh NPOAYBKH B KOHBepTepe (B MUHYTaX) IPU M3BECTHOH Macce IUIaBKH, yJETbHOM
pacxojie KUCIOPOia U MHTEHCUBHOCTH MPOAYBKH.
6. Omnpenenure pacxon GpeppocIIaBoB Ul PACKUCICHUS IUIaBKH CTalM U3BECTHOW MacChl IPH M3BECTHBIX HAYaJlbHOM U

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

5). TecToBbIe BOIPOCH! M 3aIaHMS JUTS IIPOBEICHUS STAIIOB IPOMEXKYTOYHOH aTTecTaluu B (hopMe KOMITBIOTEPHOTO TECTHPOBAHHS
(YK-11.1-31, VY1, B1; IIK-3.1-31, V1, B1; IICK-2-31, V1, B1)




Tecrosbie Bompocs! (YK-11.1-31; TTK-3.1-31; [ICK-2-31):

. OT™eTbTe 2 BEpHBIX ONPEAEIEHUs CTATH.

. YKaxwuTe 2 MOIOKUTENbHBIE (YHKIIMHA OCHOBHOTO CTAJICTUIABIIIBHOTO IIUTAKA.

. OCHOBHOCTb IIJTaKa B CTAIEIUIaBUIBHBIX MPOIECCAaX ONPEIETIeTCS I3 BRIPAXKCHHUS. . .

. Kak Ha npakTHKe OLleHHBAIOT OKUCIUTENBEHYIO0 CIOCOOHOCTD (OKMCIIEHHOCTD) IIUT1aKa?

. HackomnbKo NMOIHO OKUCIIAETCS KPEMHHM METAJUIOMIMXTHI B YCIOBHAX OCHOBHOI'O CTaleMIa-BHIBHOTO Mporecca?

. Ykaxwure TpeOOoBaHHS K COCTaBy IUIAKY AL yaajeHus ¢ocdopa u3 meramia?

. Yxaxwure TpeOOBaHHA K COCTaBy LIUIAKy A yJaJeHUs Cephl U3 MeTana?

. Kucnopoano-koHBepTepHslii porecc - 370. ..

. UeMm onpenemnsieTcst pacxo]] KHCIOPOAHOTO MyThs Ha MPOBEICHNE KOHBEPTEPHOU IIITaBKU?

10.Korza u ¢ Kakoi I[eb0 TPOBOAAT PACKHUCICHHUE CTaTH?

11.Yem ompenensercs pacxo METaJUIMUECKOro JIoMa Ha IUIaBKy CTalK B KUCIOPOIHOM KOHBep-Tepe?

12.B kakoii nepuos MiIaBKy, U KaKO€ TOIUIMBO MCIONB3YETCs MPH BBITUIABKE CTAIH B KUCIIO-POJHOM KOHBEpTEpe?
13.Ykaxxute 1Be OCHOBHBIE IIPHXOAHBIC CTAaTHH TEIJIOBOTO OaaHca KUCIOPOJHO-KOHBEPTEPHOH IIIIaBKH.

14.BbIxox *KHUAKOTO MeTallla B KOHBEpTEpE C BepXHel MPOAyBKOH COCTABIISCT. . .

15.C kakoii LieJIbI0 HCTIONB3YIOT U3BECTh KOHBEPTEPHOI! MiaBke?

16.J]aBiieHre Ty Ths Mepe COIUIaMu B GypMax KOHBEPTEPOB COCTABIISET. ..

17.YKaxuTe OCHOBHYIO POJIb METAJLIMYECKOT0 JIOMA B KOHBEPTEPHOM IIaBKe?

18.Pacxoz moma B KOHBEpTEpE C BEpXHEN MPOIYBKOM COCTABISET. ..

19.Bo Bpemst npotyBKH B KOHBEpTepe (ypMa pacroaraercs. ..

20.Ykaxure 4 (hakropa, KOTOpbie HEOOXOAUMO YUUTHIBATE MIPU pacueTe pacXoa MeTaTiue-CKOTo JJoMa Ha IIABKY CTallk B
KOHBepTepe?

21.C kaKo¥ UENbI0 UCIIONB3YIOT OKATHIIIN B KOHBEPTEPHOH T1aBKe?

22.Kak cremyer n3MEHUTh PAacXO METAIUIMIECKOT0 JIOMa JUTS TOBBIIICHHUS TpeOyeMoit TeMIiepa-Typhl MeTaa Ha BeImycke Ha 30-
40°C?

23.IIpoOIKUTENBHOCTD MTPOAYBKH B KOHBEPTEPE COCTABIISIET. ..

24.PacnonoXuTe TEXHOIOIMYECKHE ONepalii KOHBEPTEPHOI! MIIaBKHU B IPABUIBHOM MOPSAKE, HAYMHAS C ONEPALUU 10 OCMOTPY
KOHBEpPTEPa M PEMOHTY (DyTEpOBKH.

25.Yxaxute 3 TIaBHBIX YCIOBUS ynaneHus ¢ocopa 13 MeTania B IUIaK

26.YkaxuTe 3 IMaBHBIX YCIOBUs yJaleHUs CEPBI U3 METAIIA B LIJIAK

27.YKaXuTe CTENeHb OKHUCIICHNS MapraHIia B YCIOBHUIX «KJIACCHIECKOT0» KHCIOPOIHO-KOHBEPTEPHOTO TIpoIiecca
28.YkaxuTe CTeNeHb OKMCICHUS MAPTaHIa B YCIOBHUAX KUCIOPOAHO-KOHBEPTEPHOIO IIPOLIECca C JOHHOM NPOAYBKOM
29.VY nenbHBIN pacxo] KUCIOPOa B «KIACCHYECKOM» BapHaHTE KUCIOPOJHO-KOHBEPTEPHOTO MPO-1[ECcca COCTABIAET
30.YkaxuTe 2 nmapaMeTpa, oNnpeAeiaonX yAeIbHbIN pacXxo/ KHCI0pOoaa Ha MIIaBKy

31.ITpn xaKoM MONOXKEHUH (YPMBI HAUMHAIOT IIEPHO]] TPOLYBKHU B «KJIACCHUECKOM» BapHaHTE KUCIOPOTHO-KOHBEPTEPHOTO
npomecca?

32.B KakoM ciry4ae B X0/i€ IPOAYBKHU BEIHYKICHBI U3MEHATH NOJIOXKEHUE (ypMbI?

33.Ilorepn MeTaIa ¢ BEIHOCAMH W BEIOPOCaMH B KHCIOPOAHO-KOHBEPTEPHOM ITporiecce OOBIYHO COCTABIIIOT
34.Tlorepu MacChl METAJUIOMIMXTHI B «KJIACCHYECKOM» BapHAHTE KHCIOPOAHO-KOHBEPTEPHOTO IPOIecca COCTABIAIOT
35.410 HE0OXOIMMO YUHUTHIBATh P ONpeeIeHH TpeOyeMoil TemMrepaTypbl MeTajliia Ha BBITyC-Ke?

36.C kakoii LIeJIbI0 HCTIONB3YEeTCs TIIABUKOBBIHN IMAT B KUCIOPOIHO-KOHBEPTEPHOM Tporiecce?

37.Kaknm 06pa3oM ONpenesssioT MOMEHT OKOHYAHHS IPOTYBKH?

38.0T1 Kakux ABYyX (paKTOPOB 3aBUCUT MPOJOKUTEIFHOCTE IIPOAYBKH?

39.B kakoii nepuos NpoayBKH HaONI0AaeTCs MaKCUMalbHasi CKOPOCTh OKHCIEHHs yriepoaa?

40.CkopocTh OKUCIIEHMS YIIIEPOAa B CEPEMHE IEPUOIA IPOJYBKU COCTABIISIET

41.Kakue 2 OCHOBHBIX TEXHOJIOTHIECKUX MTapaMeTpa METaia TOJDKHBI OBITh TOCTUTHYTHI B KOH-II€ TIPOTyBKH?

42 Kak crnemyeT U3MEHUTh PacXo[ JIOMa Ha MIIABKY MPU YBETHUCHUH PACUETHOTO PacXoia TBep-JbIX OKUCIUTENei?
43.Crenens ynaneHus cepbl U3 MeTala NPy KHCIOPOAHO-KOHBEPTEPHOH IITaBKe C BEPXHEH MPO-TyBKOH COCTaBISET
44 .Crenens ynanenns gochopa U3 MeTauIa mpu KUCIOPOIHO-KOHBEPTEPHOI TUIaBKE C BEPXHEH MPOIYBKOI COCTAaBIIET
45.YkaxuTe Kakoe KOJIMUECTBO YIIepoia METAIOMUXTH! OKHCISIETCS O PeaKI[MK HEMOIHOTO TOpeHus?
46.0OcHOBHOCTH 1IJTaKa B KOHBEPTEPHOI! M1aBKe 0OBIYHO U3MEHSETCS B IIpefienax

47.Yrap mapranna (13 ¢peppociiaBa) Mpu PacKUCICHUU CTAIN B KOBIIIE COCTABISET

48.Yrap kpemHus (13 GpeppociiaBa) IpH PACKUCICHUH CTAIH B KOBIIE COCTABIISET

O 003N DNk~ W —

TecroBbie 3amaun (YK-11.1-V1, B1; IIK-3.1-¥Y1, B1; [ICK-2-V1, Bl):

1 PaccumTaiiTe MpogOmKUTEIFHOCTE TPOLYBKH B KOHBEpTEpE (B MUHYTax) BMeCTUMOCTHI0 200 TOHH, €CIH YICTbHBIN pacxoxn
kucnopozna coctasister 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 KUCIOpoie (M3) Ha OKHUCIICHHE KPEMHHS, €CITH ero MCXO/IHOE coep-kaHue B Metayurommxte 0,6 %.
Macca meramnomuxTs! 100 TOHH, OCHOBHOCTH IITaKa 2,5 e11., MO-JISKYJIIPHbIE MacChl KpeMHHS U Kuciopona 28 u 16 /Mo,
COOTBETCTBEHHO. [lomyueHHbIH pe-3yJabTaT B METPaxX KyOMYECKUX OKPYTIHUTH A0 LIEIOro 3Ha4eHUs U yKa3aTh 0e3 eANHUI]
U3MEpPEHMUsL.

3 Onpenenure 00beM 00pa3yIONIErocsi MOHOOKCH A yriiepoaa (M3) mpu OKUCIUTENbHOM paduHu-poBanuu 100 KT METaJUTOIIUXTHI,
€CITM HCXOIHOE M KOHEYHOE coJiep KaHue yriepoaa cocTaBisiioT 3,5 u 0,5 %, coorBercTBeHHO? CUUTATD, UTO YIIIEPOJ OKUCIAETCS
TOJIBKO 110 peakiuu ¢ oopazoBa-HueM CO. OCHOBHOCTH 1ITaKa 3,5 el., MOJIEKYJIIpHbIE MacChl yriiepoaa u kuciopoaa 12 u 16
T/MOJTb, COOTBETCTBEHHO? [10Ty94eHHBIH pe3ynbTaT OKPYTIIMUTS JI0 IIEIOT0 3HAYEHHS M yKa3aTh B KyOHmdecknx Merpax (udpoit 6e3
€IMHHUI] H3MCPEHUS).

4 Ompenenure pacxo allOMUHUS JJIs1 PACKUCIICHHUS CTIOKOMHON CTaJIH, €CIIM OCTaTOYHOE COJIep-KaHHe YIiepoJa B MeTajie




coctasnser 0,3 %? Pe3ynpTaT mpuBeguTe B rpaMMax Ha TOHHY cTanu (Iudpoii 6e3 eHHUL U3MEPEHHS).

5 Onpenenute pacxon dpeppomapranna Mmapku PMHOS5 juist packucienus cranu Maccoit 1000 Kr mpy Ha4anbHOM COAEPXKAHUU
Mmapranna 0,08 %, ecu cofepkaHue yriiepona Ha Beirycke coctaB-iseT 0,05 %, a Tpebyemoe conepkanue Mapranna B ctanu 0,5
%. Pe3ynsTaTsl pacyera HEOOXOAMMO OKPYIJIUTH 0 IEJIOr0 YHCIA B yKa3aTh B KIorpaMMmax (Iiudpoit 6e3 equHuI n3MepeHns).

6 Onpenenure pacxo] U3BECTH [T HABEJSHNUS 11IJIaka OCHOBHOCTBIO 3 eJl, ecly Ha MOMeHT e€ 1mo-fgayu B 100 TOHHOM KOHBepTepe
copMupoBaICs NITAK B KOIWYECTBE § TOHH, comepxkammuii 25 % SiO2 n 3% CaO. B usectu copepxutcst 90% CaO u 1% SiO2.
PesynbraT yKa3ats B KIiiorpaMmax (OKpyTJINTB IO HEJBIX ¥ IPUBECTH 0€3 eMHUI] H3MEPEHH).

7 Onpenenute pacxof dpeppocunurms Mapku @C75 11 pacKUCIEHHs CTAIBHOTO HOIYNIPOLYKTa, HOIyUYSHHOTO B pe3ysIbTaTe
TUIaBKH CTaJIM B KMCIOPOAHOM KOHBEpTEpPE eMKOCThI0 160 TOHH, eciu cofepkaHue yrieposa Ha Beimycke coctasisier 0,05 %, a
TpebyeMoe conepkanne kpeMHuus B cta-nu 0,3 %. PesynbpraTsl pacyera B KWIIOrpaMMax OKpYTJIMTB IO HEJIOro U yKas3aTh B MOJIe
oTBeTa 03 eANHUI] H3MEPEHHUSI.

8 Onpenenure KOIUYECTBO 00PA3YIOLIErocs IPU OKUCIUTENbHOM paduHupoBanuu 100 TOHH Me-TaJJIOMKXTHI KpeMHe3eMa (B
TOHHAX), €CJIU UCXOJHOE COJIEPIKAaHNE KPEMHHS B METAJIOIIUXTE co-cTaBisieT 0,7 %, KOHEYHOE COJEPKaHNE YTIIEpoia B CTAIbHOM
nomynpoxykre 0,3%, ocHOBHOCTS naxa 3,0 ef., MOJIeKyJIIpHBIE MacChl KPEMHHUS H Kucaopoaa 28 u 16 T/Monb, COOTBETCTBEHHO.
INomy4deHHsIit pe3ynpTaT B KMIOrPaMMax OKPYTIHUTH JI0 IIEJIOT0 U yKa3aTh B I0JIe OTBeTa 0e3 eAn-HUIl U3MEPEHHS.

9 Onpenenure NOTPEOHOCTH B KUCIOpOe (M3) Ha OKHCIICHHE MapraHIia, eCIIi ero HCXOIHOe co-Iepkanue B Mertayutommxte 0,5 %.
Macca meramutomuxtsl 100 TOHH, KOHEUHOE COJIEpKaHKE yTile-poja B cTajabHOM noiyrnpoaykre 0,3 %, OCHOBHOCTH 1uTaka 2,5 ef.,
MOJIEKYJISIPHBIE MAaCCHI Map-TaHIa U KHcIopoaa 55 u 16 r/Moib, COOTBETCTBEHHO. [10ITydeHHBIH pe3yapTaT B MeTpax KyOude-CKUX
OKPYTJIUTB JIO IIENOT0 3HaYeHHs U yKa3aTh B MOJIe OTBETa 0e3 eUHUIl U3MEPEHHUsI.

10 Ompenenure KONMMYECTBO 00PA3yOIErocst IPH OKUCINTENbHOM paduHupoBanuy 150 TOHH Me-TaIOMMXTHI MOHOOKCH/1A
MapraHna (B TOHHaX), €CIIH HCXOIHOE CO/IepKaHIe MapraHiia B Me-TauiomuxTe cocrasisier 0,4 %, KoHeUHOe coep kaHue
yriepoaa B craisHOM nonmynpoxaykre 0,05%, ocHoBHOCTS mutaka 3,0 exl., MOJIeKyIIpHbIe MacChl MapraHna 1 Kuciopoga 55 u 16
I/MOJIB, COOTBETCTBEHHO. [T0ITydeHHBII pe3ynbTaT B KMJIOrpaMMax OKPYIJIUTB JIO LIEJIOr0 3HaYEHHUs U yKa-3aTh B I10JI€ OTBeTa Oe3
€IMHHAI] H3MEPEHUSL.

11 Omnpenenure noTpeOHOCTH B KHcIopoae (M3) Ha okucienne Gocdopa, ecinu ero uCxoqHoe co-aepkanne B Metayutomuxte 0,2 %.
Macca MeramnomuxTs! 100 TOHH, KOHEUHOE cofep:kaHue yriie-poja B cranbHoM nonynpoaykre 0,03 %, ocHoBHOCTS mnaka 3,0 ex.,
MOJIeKyJIsIpHBIe Macchl (hoc-opa u kucnopozna 31 u 16 r/mMoib, cooTBeTCTBEHHO. [1oTydeHHBIN pe3yabTaT B MeTpax KyOude-cKux
OKPYTJIMTB IO IIEIOT0 3HAYEHHS 1 yKa3aTh B MOJIE OTBETA 0e3 eIUHUIl H3MEPEHHS.

12 Onpenenure KOIUUECTBO 00PA3yIOIIETOCs IPU OKHCIUTENbHOM paduHUpoBaHUU 100 TOHH Me-TaIOMUXTHI IEHTA0KCU A
(docdopa (B ToHHAX), eciti HCXOJHOE coaepkanue pochopa B Me-rayutowmnxre cocrasisier 0,3 %, KOHeUHOe coJepxaHue yriepoia
B cTainbHOM monympoaykte 0,3%, ocHoBHOCTH nutaka 3,0 e1., MoJIeKy IsipHbIe Macchl Gocdopa u kucimopoaa 31 u 16 r/moib,
COOTBET-CTBEHHO. [10TydeHHBIH pe3ysIbTaT B KIWIOTpaMMaX OKPYTIIMTH [0 IIEJIOT0 3HAYEHHS B yKa3aTh B TI0JIC OTBETA 0€3 eANHHI
U3MEPEHHUSL.

13 Omnpenenure 00bEM IyThsl HA IUIABKY CTAJIN B KMCJIOPOJHOM KOHBepTepe eMKOCTHIO 300 TOHH, €CIIH YAENbHBINH pacxon
KHCIIOpoJia cocTaBiseT 53 M3/T, copepkanne KUcIopoaa B n1ytbe 99,5%, a ero ycBoeHue 95%. OTBET MPUBECTH B THICSIYaX METPOB
KyOHUecKHX DyThs 0€3 yKa3aHHs eUHUIl U3MEPEHHUS.

14 Onpenenure BBIXOA *KUAKOTO METaJLIa Mepe]] PACKUCIEHUEM, €CII PacXo]l METAJIOMINXTHI Ha MIaBKy cocTaBun 100 ToHH,
CYMMapHO€ KOJINYECTBO OKUCIUBIINXCS TprMeceii — 3,2 % 0T MacChl METAJUTOMIMXTHI, IIOTEPH MacChl METAJUIONIUXTHI C MBIIBIO M
BeIOpOcaMu 1o 1 % OT MacChl Me-TaJUTONINXTEI, TIOTEPH JKelle3a co nuTakoM B Buze okcunoB FeO u Fe203 — coorBercTBeHHO 15 1 4
% ot Maccsl nutaka — 10 ToHH. Jlpyrue BO3MOXKHbIE ITOT€PU MacChl METAJIOIIMXTHI HE yUHThIBaTh. OTBET yKa3aTh B TOHHAX C
TOYHOCTBIO JI0 HENbIX (03 eqUHHI H3MEPEHHS).

5.2. Ilepeyennb padoT, BLINOJIHAEMBIX N0 JUCHMILINHE (Moay10, npakTuke, HUP) - 3cce, pedepaTsbl, npakTHYecKHe U
pacyeTHO-rpaduyeckue padoThl, KYPCOBbIe PAGOTHL, MPOEKTHI U JIP.

Kypcosas pabora Ha Temy: "TexHONIOrUs 1 pacdeT IIaBKU CTaJIU B KUCIOPOJHBIX KoHBepTepax'" mo BapuanTaM (YK-11.1-31, V1,
B1; IIK-3.1-31, V1, B1; IICK-2-31, V1, B1). BapuanTs! 3a1anuii npuBeeHbl B METOAUUECKUX YKa3aHUSAX MO BBIOTHEHUIO
KypCOBOH pabOTEL.

3agaHue Ha BBITIOIHEHHE KypCcOoBOH pabOTHI BEIIAeTCS Ha 2 HeJlelle CeMecTpa, CPOK CAAadX Ha MPOBepKy - 14 Henens. KoHcynprarm
0 BOIIPOCAM, CBSI3aHHBIM C BBITIOJIHEHUEM KypPCOBON PabOThI IPOBOJSITCS MO COINIACOBAHMIO C MTPENOJaBaTelieM, BEY LM
JVCIUIUIMHY, B COOTBETCTBHH C PACIIMCAHHUEM.

OdopmiteHHas B COOTBETCTBHH CO CTAHJapTaMH KypcoBast paboTa caercst Ha Kadeapy MeTaUTypri9ecKiX TeXHOJIOTHH H
obopynoBarus. [IpaBuiabpHO BRIIOMHEHHAS paboTa JomyckaeTcs K 3amure. Paborta, He JOmyIeHHas K 3aliTe, BO3BPAIIAeTCs
CTYJIICHTY Ha JOpaboTKY.

3amura KypcoBoil paboThl MOXET MPOBOAUTCS B YCTHOH (pOpMeE IO KOHTPOIBHBIM BOIIPOCAM M 3aJJaHMsM, WM B BUJIE
KOMIIBIOTEPHOI'O TECTUPOBAHUS 110 TECTOBBIM 3alaHusIM B cpenie LMS Canvas.




5.3. OneHoYHBIE MaTepuaJibl, HCNIOJIb3yEMbI€E JIfl JK3aMEHa (onncalme 6I/IJIeTOB, TECTOB M T.l'[.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOMCXOAUT MPHU UCIOIB30BAHUHU CIEAYIOIIUX 0053aTeNbHBIX (POPM KOHTPOJIS:

1). BeimonHeHne 1 3ammTa 1a00paTOpHBIX paboT B BHJIE YCTHOTO OIIpoca ITo KOHTPOJIBHBIM BorpocaM (YK-11.1-31, V1; I1K-3.1-31,
¥1; IICK-2-31,Y1);

2). BrinonHeHne KOHTPOIBHBIX paboT B muckMeHHOU ¢opme o Ouneram (YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; IICK-2-31, V1,
B1). Hiwxe npencraieH obpasern Oniera st KOHTPOJIbHOU paboTHI.

DenepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEKICHNE BRICIIETO MPOECCHOHAIBHOTO 00pa30BaHUSL
HAILIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»

HogoTpoutxuii Gpumman

Kadenpa merammyprudeckux TEXHOIOTHI U 000pyIOBaHUS

KOHTPOJIbHAA PABOTA Ne 1

BUJIET Ne 0

JucrmmHa: «Teoprst ¥ TeXHOIOTHS TIPOM3BOICTBA CTAIII)

Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Mertammyprus»

IIpoduns noarorosku: «MeTamuTyprust 4epHbIX METAIIOBY»

®dopma 00ydeHHs: OuHAs

®dopma npoBeICHNS KOHTPOIBHOH PabOThI: MHICEMEHHAS

1. Mertannypruu cTajiu 1 OCHOBHBIE TIEPHOBI ee pa3BUTHs. Kitaccudukanus craneit mo croco0y MpoU3BOACTBA, [0 HA3HAUCHHUIO,
M0 KaYeCTBY CTaJld, IO XUMUYECKOMY COCTaBY U 110 CTENEHU PACKUCIEHHOCTH.

2. 3agaua. [l yClIoBUH OCHOBHOI'O KHCIIOPOJAHOIO KOHBEPTEPA OIPEAEIUTD PACXO0] KUCIOPOAA HA OKUCICHUE KPEMHUS 1yT'yHa U
KOJIMYECTBO MMPOIYKTOB pPeaknuy okuciIeHns. CocTaB 4yTyHa U ApyTue HEOOXOAUMBIE JaHHBIC IPUHATH CAMOCTOATENBHO. Pacuer
BecTH Ha 100kr uyryHa.

CocraBui:

3aB. kKagenpoit MTuO A.H. llTanoBamios

ITpomexyTouHas aTTecTanys o Y /[ ocyIiecTBiIseTcs Py UCTIONh30BAHUH CIICIYIONINX 00s-3aTeIBHBIX (POPM KOHTPOJIS:

1). BemmosHeHMe 1 3amyTa KypcoBoit paboTHI B yCTHOH (hopMe 10 KOHTPOIBHBIM BOIIPOCaM U 3aJaHUSM, WJIH B BUJE
KOMITBIOTEPHOTO TECTUPOBAHUS 110 TECTOBBIM 3aaaHusIM B cpeae LMS Canvas (YK-11.1-31, V1, B1; [1IK-3.1-31, V1, B1; [ICK-2-
31, V1, B1). Tects! 11s 3amThl KypcoBoil paboThl reHepupytotes cuctemoit LMS Canvas n3 6aHka TeCTOBBIX BOIPOCOB U
3aganuif. Tect cocronT n3 10 TeopeTndeckux BorpocoB (1 6ayur 3a mpaBIIIBHEIA OTBET) U 2-X 3a1ad (5 Oayura 3a mpaBHIIBHBIN
oTBeT). BpeMst mpoxoxk-IeHus TecTa OrpaHuueHo - 20 MUHYT.

2). DK3aMeH, KOTOPBI MOXKET IPOBOJUTCS B YCTHOH hopme 1Mo Ouiieram, BKIIOYAIOLINM TEO-pPETUYECKHE BOIPOCH U 33/1a4H,
OXBaThIBAIOIIKE BCe pa3aenbl Y ]I, WK B TECTOBOM (opMe Mo Te-CTOBBIM 3amanusM B cpeae LMS Canvas (YK-11.1-31, V1, B1; TIK-
3.1-31, V1, BI; IICK-2-31, V1, Bl).

Hrxe mpencTasieH o0paser 7K3aMEeHAIMOHHOTO OHIeTa.

MUHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanuun

(hemepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENFHOE YUPEKACHIE BBICIIEr0 00pa30BaHUs

«HanuoHansHbIN HccnenoBaTeIbCKH TeXHONMornueckuii yausepeutetr «MUCuCy»

HOBOTPOULIKUN OUITNAIT

Kadenpa MeTamnypriudeckux TEXHOJIOTHA U 000y TOBaHHS

SK3AMEHALIMOHHBIN BUJIET Ne 0

Jucuumnunza: «Teopust 1 TEXHOIOTUS TPOU3BOJCTBA CTAIIIDY

Hampasienne moarorosku 6akanaBpoB: 22.03.02 «Mertamryprus»

IIpodwie noaroToBKH: «MeTaJuTyprust Y4epHBIX METAIIIOB)

®dopma 00yueHus: OuHast

®dopma NpoBeACHUS dK3aMeHa: YCTHAs

1 Borpoc. McTounnkr 00pa3oBaHusl U pOJTh IIUTAKa B CTAICTUIABIIIBHBIX mporieccax. OOIIMe MPUHIUTIB YCTAHOBICHHS
ONITUMAIIFHOTO IIUIAKOBOTO PEKMMA TUIABKH.

2 Bompoc. YCTpOUCTBO KUCIOPOAHOro KOHBepTepa. OCHOBHBIE MapaMeTPhl, OMPeesIoIne BO3MOKHOCTh pabOThl KOHBepTepa 0e3
BBIOPOCOB.

3amaua. [yis1 ycioBHiA OCHOBHOT'O KUCIIOPOAHOTO KOHBEPTEPa OMPEACTUTh PACX0JI KUCIOPOa Ha OKUCIICHHE KPEMHUS YyTyHa U
KOJIMYECTBO MPOAYKTOB peakluu okucieHus. CocTaB yyryHa U Apyrue HeoOXoAuMbIe TaHHBIE IPUHATH CaMOCTOATENBHO. Pacyer
Bectu Ha 100kr 4yryHa.

CocraBui:

3aB. kaenpoit MTuO A.H. lTanosanos

TecTs! U1 5K3aMeHa reHepupyloTes cucteMoir LMS Canvas 3 6aHKa TeCTOBBIX BOIIPOCOB U 3agaHuii. Tect coctont n3 20
TEOPETUIECKUX BOIPO-coB (1 Oasut 3a mpaBUILHBIN OTBET) U 4-X 33134 (5 Oayura 3a MpaBWIBHBIN OTBET). BpeMst mpoxoxieHus 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). Kputepuu olleHKH KOHTPOJILHBIX PaboT

«OTaMgHOY - 32 MOJTHOE OBJIAJICHHE CO/ICPIKAaHHEM YUeOHOTo MaTepraa, BIaJcHue MOHATHIHBIM anlapaToM, yMEeHHE PeliaTh
MPaKTUYIECKUE 3a/1a41, TPAMOT-HOE, JIOTUIHOE M3JI0KEHHE OTBETA.

«XOpOILOY - €CII CTY/ACHT IIOJHO OCBOWJI YYEOHBIN MaTepHal, BIaeeT MOHATHIHHBIM alapaToM, OCO3HAHHO IPUMCHSET 3HAHUS
JUTSL PETIICHUS] TPaKTHYECKHX 3a]1a4, TPAMOTHO M3JIaraeT OTBET, HO CofiepKaHue U (hopMa OTBETa HMEIOT HEKOTOPbIE HETOYHOCTH
«Y IOBJIETBOPHUTEBHOY - €CTH CTYJICHT O0OHAPYKUBAET 3HAHNE U TIOHMMAaHUE OCHOBHBIX TOJIOKEHUH Y4eOHOro MaTepraia, HO
U3J1araeT ero HemoJHO, HeMOCIEA0BaTEIbHO, TOMYCKACT HETOYHOCTH B ONPEACICHHE MOHATHIA, B IPUMCHEHUN 3HAHUN JUTS PEIICHUS
MpPaKTHYECKUX 3a/1ad, HE yMEET JI0Ka3aTeJIbHO 000CHOBATh CBOM CYXKIICHUS

«HeymoBIeTBOPUTEIBHOY - €CITU CTYJISHT UMEET pa3po3HEHHbIE, O0ECCUCTEMHBIC 3HAHHS, HE YMEET BBIIEIATh [NIABHOE U
BTOPOCTEIIEHHOE, IOMYCKAET ONIMOKHU B ONpeeNieHHE TIOHSITUH, NCKaXaeT UX CMBICT, OECTIOPSIIOYHO M HEYBEPEHHO HU3JIaraet
Martepua, He MOKET IPUMEHSTh 3HAHUS [UIS peLICHHS NPaKTHYSCKUX 3a/1a4; 3 MONHOE He3HaHHE M HETTOHNMAaHKE y4eOHOro
MaTepHala WiH 0TKa3 OTBEYaTh

3). KpuTepun omieHKH 3aIUThl KypCOBOH pabOTHI B yCTHOU (opme

«OTnu4HO» - paboTa CONEPKUT IPAMOTHO M3IIOKCHHYIO PacUeTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OLIMOOK B pacuerax,
JIOTHYHBIM 1 TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepraia B TIOsICHUTENBHOHM 9acTh. [Ipn 3amure paboTH! CTYJEHT ITOKa3bIBaeT
riryOOKHe 3HaHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET PaCUETHBIMH JaHHBIMH; JIETKO OTBEYACT HA IIOCTABICHHBIE BOIIPOCHL.
«Xoporo» - paboTa COIEPKUT IPaMOTHO U3JIOKEHHYIO PacueTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBUEM OLIMOOK B pacuerax,
JIOTUYHBIM U TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepralia B TIOsICHUTEIBHOHM 9acTh. [Ipn 3amure paboTHl CTYICHT IMOKa3hIBaeT
3HaHHS BOIIPOCOB TEMBI; 6€3 0COOBIX 3aTpyXHEHUH OTBEYAET Ha ITOCTABIEHHBIE BOIIPOCHL.

«Y 1OBJIETBOPUTEIILHO» - PabOTa CONEPIKHUT pacueTHyIo 0a3y, XapaKTepu3yeTcs HUIMYHEM OTIeIbHBIX OIHMOOK B pacuerax. [Ipu
3aIIUTE CTYACHT MPOSBIISICT HEYBEPEHHOCTb, TI0OKA3bIBAET Cllaboe 3HAHHE BOMPOCOB TEMBI, HE JA€T MOJHOT0, apTyMEHTHPOBAaHHOTO
OTBETA Ha 3aJaHHbIE BOIPOCHI.

«HeynoBnerBopuTensHO» - paboTa HE COAEPAKUT pacdeTHYIO 0a3y, HE OTBEUaeT TPEOOBAHUIM, H3TI0)KEHHBIM B METOJHYECKUX
yKa3aHMX, UMEET 3HAUNTeNIbHBIC OIIMOKY B pacuerax. [Ipu 3ammre cTyJeHT 3aTpyIHSETCS] OTBEYATh Ha IIOCTABICHHBIE BOIIPOCHI 110
TeMe, He 3HaeT TEOPHH BOIIPOCa, IIPU OTBETE JAOMYCKAeT CYIIECTBCHHBIC ONTHOKH.

4). Kpurepuu 3a1uTsl KypcoBoi paboThl B hopMe TECTUPOBAHHUS:

«Otnu4HO» - Moyuenue 6onee 90 % 0aJIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIaMEHTHPOBAaHHOE BPEMSI

«Xoporioy - monmydenue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHN TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErJIaMEHTHPOBAHHOE BPEMs
«HeynosnerBopuTensHO» - noxydeHne Menee 50 % 0annoBs mo tecty

5). Kputepun oneHkH 3K3aMeHa B YCTHOH (opme:

«OTAMYHOY - CTYNIEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIaleeT TEPMUHOIOTHEH, IeNaeT apryMEeHTHPOBaHHbIE
BBIBOJIBI M 0000IIEHNS, TPUBOANT IIPUMEPBI, IIOKa3bIBAET CBOOOIHOE BiIaJJCHHE MOHOJIOTHYECKOH PEUbio M CIIOCOOHOCTH OBICTPO
pcarnpoBaTb Ha YTOUHAIOIINEC BOIIPOCHI.

«XopowIoy - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUS, BIaIeeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIBI M 00O0IIEHNS, TPUBOANT IPUMEPBI, HO IIPH 3TOM JEJIaeT HECYIIECTBEHHBIC OLINOKHU, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOATECIJIBHO WX ITPU HE3HAUHUTCIHHON KOPPEKIHU ITPCIIOaAaBaATCICM.

«Y IOBIETBOPUTETHHOY» - CTYAEHT IEMOHCTPHUPYET HEITyOOKHE TEOPEeTHIECKIE 3HAHUS, TIPOSBIIsET ciabo copMHupoBaHHEIE
HaBBIKW aHAJIM3a SIBJICHUH U IponeccoB, HEAOCTATOYHOC YMCHHUEC 1€1aTh apryMEHTUPOBAHHBIC BBIBOJABI U MPUBOAUTL MTPUMEPHI,
TIOKa3bIBaeT HE JOCTATOYHO CBOOOIHOE BIIa/ICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U MOCIIEI0BATEILHOCTBIO H3TI0XKEHHS, JIeIaeT
OIHI/I6KI/I, KOTOPBIC MOKET UCIIPABUTD TOJIBKO ITPU KOPPCKIHUU NNPCTIOAABATCIICM.

«HeynoBneTBopuTEIbHO» - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE yMeEeT JeaaTh
apryMEHTHPOBAHHbBIE BHIBOJBI U IPUBOJUTH IPUMEPHI, HE BIaJEEeT TEPMUHOIOTHEH, IIPOSIBISET OTCYTCTBHE JIOTHYHOCTH U
IOCJICAOBATCIIBHOCTBIO U3JIOXKCHU A, ACIaCT OH_H/I6KI/I, KOTOPBIC HEC MOXET UCIIPABUTDL JAXKE IMPU KOPPEKIHU ITPEIIOAaBaATCICM.

6). Kputepun oneHku 3k3ameHa B hopMe KOMIBIOTEPHOTO TECTUPOBAHUS:

«Otnu4HO - Moyuenue 6onee 90 % 0aJIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIaMEHTHPOBAaHHOE BPEMSI

«Xoporioy - monmydernue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHU TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErIaMEHTHPOBAHHOE BPEMs
«HeynosnerBoputensHO» - nodydeHne Menee 50 % 0annoBs Mo Tecty

6. YHEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iuTeparypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka UznarenbcTBO, rO1, 371. agpec




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
J1.1 |Kynpun B.A. Teopus u TexHOIOTUA M.: "Mup", OOO "U3zpatensctBo ACT",
MPOU3BOCTBA CTANH: Y UYeOHUK 2003,
JUTS BY30B
JI1.2 | lanoBanos A.H. Teopus u TexHOIOTUA Hogotpounx: HO® HUTY "MUCuC",
MIPOU3BOACTBA CTATH: YUeOHOE 2015, http://elibrary.misis.ru/action.php?
nocooue kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10572
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 | Aimarynos P.C,, Teopernueckre OCHOBBI W3n. Jom MUCuC, 2002,
Xapnammus I[1.C., CTaJIeMIaBUJIbHBIX MTPOLIECCOB: URL://elibrary.misis.ru/action.php?
IIpotonomnos E.B., YdebHOE Iocobue kt path_info=ktcore.SecViewPlugin.actio
Hasrora, J1.IO. ns.document&fDocumentld=3132
JI2.2 | JIy3run B.IL., Cemun Teopust 1 TeXHOJOTUS Wzn. Tom MUCuC, 2010,
A.E., Komonosa O.A. | MeTaJUTypriu CTaJH. URL://elibrary.misis.ru/action.php?
Breneunast 00paboTka craim: kt path_info=ktcore.SecViewPlugin.actio
YuebHoe mocobue ns.document&fDocumentld=7522
6.1.3. MeTronuueckue pa3padoTku
ABTOpHI, COCTaBUTEIH 3arnaBue bubnnorexa W3maTenpcTBO, TOA, 31. aapec
JI3.1 |lanosanos A.H. TexHonorus u pacyer MIaBKu Hoorpounk: HO HUTY "MUCuC",
CTalli B KHCIIOPOJIHBIX 2020, http://elibrary.misis.ru/view.php?
KOHBepTepax: Meroauueckue fDocumentId=10578
YKa3aHUs JUIS BBITOJTHCHHS
KypCOBOH paboTHI
JI3.2 | llanosanos A.H. Merannyprust craiu: H® HUTY "MUCuC", 2020,
JlaGopaTopHBIi MPaKTHKYM http://elibrary.misis.ru/view.php?
fDocumentIld=10552
JI3.3 | lanosanos A.H. Teopus u TeXHOIOTUS Hogorpounk: HO HUTY «MHUCuC»,
TIPOM3BOJICTBA CTAJIH: 2020, http://elibrary.misis.ru/view.php?
Meronnyeckue ykazanus 1Jis fDocumentld=12609
MPOBE/ICHUS MIPAKTUICCKUX
3aHATHI
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 | Caiitr HO HUTY "MUCuC" www.nf.misis.ru
32 |HOB HUTY "MUCuC" www.elibrary.misis.ru
73 | Poccuiickas HaydHas 3eKTPOHHAs OMOIHOTEKA www.elibrary.ru

6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust

6.4. Ilepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOdeccCHOHAIBHBIX 023 TaHHBIX

8. METOJJUYECKHUE YKA3ZAHUA UISA OBYYAIOIIUXCA

OcBoeHHe TUCIUIUIMHBI MPEAToaraeT Kak MpoBeIeHHe TPAAUIHOHHBIX ayJUTOPHBIX 3aHATHH, TaK U PabOTy B dJIEKTPOHHON
uHpopMarmonHo-obpazoBarenbHol cperne HUTY «MUCuCy» (3MOC), yacThio KOTOPOW HEMOCPEACTBEHHO MPEAHA3HAUYCHHON /ISt
OCYIIECTBIICHUST 00pa30BaTENLHOTO MpoIiecca SIBISETCS DNEKTPOHHBIN 00pa3oBarebHblid pecypc LMS Canvas.

PexoMenanun no ycremrHoMy OCBOEHHIO Kypca B TPaAUIIMOHHOM (opMme.
JI71st yCIIeIHOro yCBOCHHS TEOPETHYECKOr0 MaTepralia HEOOX0IMMO PETYJISIPHO NOCEIATh JIEKIUH, TIEPEeUNTHIBATH JTEKIIMOHHBIH

MaTepual, 3SHAYUTCIbHOC BHUMAHNC YICIATh CAMOCTOATEIIbBHOMY U3YUYCHUIO TUCITUTUINHBI.

HporpaMMa JUCHUTIUIMHBI BKITFOYACT JICKIIMOHHBIC, ITPAKTUYCCKUEC 3aHATU U na6opaTopHI>Ie 3aHATHA, BBIIIOJTHCHUC KprOBOﬁ

paboThI.

KypcoBast pabota oTiaudaeTcs 3HaYNTEIFHBIMA 3aTpaTaMH BPEMEHH M TpeOyeT OT CTy/IeHTa 3HaHHUH JISKIIMOHHOTO MaTepHaa,
METOJMYECKUX YKa3aHHIA 110 BBIIOIIHEHUIO KypCOBOM paOOThI M OONBIIOT0 BHUMAHUS. B ¢BA3M ¢ 3THM, IPH IUITaHUPOBAHUH CBOEH
CaMOCTOSTENEHOM pabOoThI BaM CJIEAyeT yYUTHIBATH, YTO NPOITYCK JICKIMOHHBIX 3aHATHI 1 HEBHUMATEIbHOE OTHOIICHUE K
U3YYCHUIO METOMUECKUX yKa3aHUI CYIECTBEHHO OCIOKHUT BBITIOJIHEHUE KYPCOBOH pabOThI.

IToaroToBKa K BEIIOIIHEHUIO KypPCOBOIT paOOTHI 3aKITF0YAETCS B H3YUIECHHH COOTBETCTBYIOIINX METOANYECKHIX YKa3aHUH U
CTaHAAPTOB MO 0popMIICHUIO PaOOTEIL. 3a1aHIe Ha BBIIOIHEHHE KypCOBOH pabOTHI BEIIAETCS HA 2 Helelle CeMecTpa, CPOK CAATH Ha
npoBepky - 14 Henens. KoHcynbTanuu 1o BOonpocam, CBI3aHHBIM C BBIIOJHEHHEM KypCOBOil pabOThI TPOBOASATCS 110 COTIACOBAHUIO
C TIpemno/iaBaTeeM, BeAyIIUM AUCIUIUINHY, B COOTBETCTBUH C PACIIICAHUEM.
OdopmiteHHast B COOTBETCTBHH CO CTaHJapTaMH KypcoBast paboTa caercs Ha Kadeapy MeTaLTypri9eCcKiX TeXHOJIOTHH ’
o6opynoBanust. [IpaBuiIbHO BINIOMTHEHHAst paboTa JAOIMYyCKaeTcs K 3aluTe, KOTOpasi IPOBOAUTCS B YCTHOI (hopme Ha
9K3aMEHAIMOHHOH ceccuu. PaboTa, He 1oMyIeHHAs K 3all[UTe, BO3BpAIaeTcs CTYAEHTY Ha JI0paboTKY.




JlabopaTopHbIe pabOThI OTINYAIOTCSA 3HAYUTENBHBIMU 3HEpro3arpaTaMu. YacTs paboT NPOBOAUTCSA MPH UCTIONb30BAHUH
BBICOKOTEMITEPATyPHBIX arperaToB, CBI3aHa CO 3HAYUTEIILHBIMHU 3aTPaTaMU BPEMEHHU, KPOME TOTO, [T HX ITOJTHOLECHHOTO
BBIITIOJIHCHU A Tpe6yCTC$[ y4acCTuc B Hell HECKOJIBKUX CTYACHTOB IO PYKOBOACTBOM IIPCIIOAABATCIIA HIIU na60paHTa. B cBs3u ¢ OTUM,
HpH IUTAHHPOBAHUH CBOEH y4eOHOI paboTHI BaM CIeAyeT YIUTHIBATh, YTO MPOITYCK JIAOOPATOPHOTO 3aHATHS CBSI3aH CO
CJIO’)KHOCTSMMU HX BBIIIOJIHCHHUA.

IToaroToBKa K BEIIOJIHEHUIO JTa0OPATOPHOM pabOTHI 3aKIF0YAETCSI B COCTABICHUH TEOPETUIECKOTO BBEICHHS K JIADOpaTOpHOU
paborte. [Tocne BeImoTHEHUS Ta0OpaTOPHOH paboTh ohopmitsieTcs oTdeT. PaboTa cunTaeTcs MOHOCTHIO 3aU4TEHHOM TIOCIIE ee
3aIUTHL. 3aMuTa JabOpaTOPHBIX pabOT MPOBOIUTCS HA TaOOPATOPHBIX 3aHATUSAX.

VYdacTre B IPaKTUYECKHUX 3aHATHAX TPEOYET OT CTY/ICHTOB BHICOKOM CTEIICHN CAMOCTOSITEIbHOCTH H CIIOCOOCTBYET Ooliee
FJTY6OKOMy OCBOCHUIO TCOPECTUICCKUX MOJIOKEHUH U UX MMPAKTUYCCKOI'0 UCIIOJIb30BAHUA. Ha MNPAKTUYCCKUX 3aHATHAX CTYICHTBI
o pPyKOBOJACTBOM MPETIOAABATEII BBIMTOTHAIOT PACUCTHI CTAJICTIIIABUIIbHBIX ITPOLECCOB, a MOJIYYCHHBIC PE3YIbTAaThl COIOCTABIIAIOT
C peaJIbHbIMU NPONU3BOACTBEHHBIMU BEINYNHAMU.

[MToaroToBka K 3K3aMeHy 1O AUCIHTUIMHE 3aKII0YACTCS B U3YYCHHH TEOPETHYECKOI0 MaTepHalIa IT0 KOHCIIEKTaM JICKIHH,
HMCTOYHUKAM OCHOBHOM U JIOTIOJIHUTENIBHOM TUTEPATyPHI.

Uro0Os! BaM OBUIO HHTEpECHEE HU3y4aTh METAILTYprH4eCcKie JUCIUILIHHBEL, IPOCIEKUBATh UX B3aUMOCBSI3b C Balllei
CIEIHATBHOCTBIO, HEOOXOANMO IMOCTOSHHO PACIIUPSTH CBOM KPyro3op, B 4eM OOJIBIIYIO IIOMOIIb MOXKET OKa3aTh MEPHOIMYCCKast
nuTeparypa: xKypHaisl «3Bectust By3oB. UepHas metamyprus», «Mertamutypr» u «Ctanby.

PexoMeHanuy o 0CBOEHHUIO AUCHUILTHHEI B TUCTAHIIUOHHON (hopMe MOCPECTBOM IEKTPOHHOI HH(OPMAIIOHHO-
obpasoBarenbroi cpenpl HUTY «MUCuC» (B3UOC), 4acThio KOTOPOH HENOCPEACTBEHHO MPEIHA3HAYCHHON JIJIsl OCYIIECTBICHHUS
00pa3oBaTenbHOro MpoIiecca SBISIETCS DIEKTPOHHBIN 00pa3zoBaTenbHbIl pecypec LMS Canvas.

LMS Canvas ucrnons3yercs IpenMyIIeCTBEHHO I aCHHXPOHHOTO B3aUMOJACHCTBUS MEXIY YIaCTHUKaMU 00pa30BaTeIbHOIO
npolecca NoCpecTBOM ceTH «HTepHeT».

Yrto0O5! 3¢ GEeKTHBHO UCTIONB30BaTh Bo3MOKkHOCTH LMS Canvas, a COOTBETCTBEHHO ¥ YCIIETITHO OCBOUTH AUCIHUILTHHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, VIS 4ero cIeayeT IepeiiTh 1o CChUIKE, BBIAaBacMOi COTPYIHUKAMH JIeKaHATA HIIH
npenojasareneM. JIOTHH U aponb A PErUCTPalluy U paboTe C KypcoM COBIAJaeT € JIOTHHOM U IapojieM OT TMYHOrO KaOHHeTa
HUTY MHUCuC;

2)B pyOpuke «B Haga10» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISI CAMOCTOSTEBHOH ITOJTOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaluu, (JopMoi MPOMEXyTOUHOI! aTTeCTaINH (3a4eT/3K3aMeH), KpUTEepUsIMU OLIEHUBAaHUSA | JP.;

3)B pyOprke « Moy, 3aX0/s B COOTBETCTBYIOLINE Pa3/Iebl H3yuaTh ydeOHbIe MaTepHabl, pa3MelIeHHbIE IpenoaaBarenem. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM IperoaBaTeeM, Iepexos 10 CCHUTKaM;

4)B pyOpuke «brbIrOTEKa» BO3MOXKHO ITOJOMPATH IS BRIITOTHEHMS MIMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAIITHIAE PAOOTEHI,
KypCcOBbIe pabOTBI/TIPOEKTHI) TUTEPATYPY, pazmeliennyo B 9bC HUTY «MUCuC;

5)B pyOpuKe «3aJaHusD) Hy>KHO 03HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CIauH, KpUTEPHIMHU
OIICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOIHUTH PabOTY(BI), MOATPY3HUTH 311€Ch JKe IS MPoBepKH. Ecii paboTa comepKUT pHCYHKH,
(hopMyIIBI, TO C IETBI0 COXPaHEHUsS (YOPMATHPOBAHUS €€ HYKHO HOArpyxath B pdf dpopmare.

Pabora, noarpy»xaemas Ajsi IPOBEPKH, JOJKHA:

- COJZIepKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKJIFOUCHHE, CIIICOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

[IpenonaBaTespb B TEUEHHE YCTAHOBIEHHOTIO CpOKa (He Ooliee JecsITH JHEH) MpoBepsieT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEleH3nIo0. B Hell 0H yka3pIBaeT Kak IMOJIOKUTEIBHEIE CTOPOHBI paOOTHI, Tak 3aMe4aHMs. [Ipy HaIWIUN B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPaBKH B paboTy, MOATPY3UTh €€ 3aHOBO IS TOBTOPHOMH mposepku. [Ipu aTom
Ba)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOMKHO OBITH BBITIONHEHO 3a/aHue. IIpy HapyIIeHHH CPOKOB, yKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD TIOATPY3UTH Pa0OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOIIEHNE 0 HapyIIeHHH CpoKoB. [1o
OKOHYAaHUH CEMECTpa MOATPY3UTh PabOTy HE MOITyIHTCS;

6)B pyOpuke «TecTb» IPOWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIIMI MaTepuall, pa3MelleHHbIH B pyOprke « Momynny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHNSD YNTATH OOBSIBICHI, pa3MeIlacMble IPENoAaBaTeNieM, 1aBaTh 00PAaTHYIO CBA3E;

9)B pyOpuKe «OOCyXKIeHUD CO31aBaTh OOCYKICHUS U y9aCTBOBAaTh B HUX (00CYkKIar0TCs 0OIME MOMEHTHI, BBI3BIBAIOIIHE
BOIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOprKa Takxke MOXKET ObITh NCIIONb30BaHa JJIsl B3AMMHOMN ITPOBEPKH;

10)IposBIATE PErYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO Il CHHXPOHHOT'O B3aMMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTEeIBHOIO MPOIIecca IIOCPEACTBOM CETH
«/HTepHEeT» HCHONb3yeTcs cucTeMa BuaeokoHpepenicssazu Microsoft Teams (MS Teams) win Zoom. BapuaHT ncnonb3yemoit
cucrembl BKC yxka3biBaet npenogasareitb. UToObI HOIHOLEHHO UCIIONB30BATh €r0 BO3MOXHOCTU HYXKHO YCTaHOBUTB ITPUIIOKEHUE
BKC na nepconansHBIN KoMITbIOTEp W/HiH TenedoH. CTapocTaM HYKHO co3aTh rpymry B MS Teams miti moayqnTh
uAeHTU(HKANOHHBIN HOMep KoH(pepeHnuu B Zoom. Cuctema BKC no3Bomser:

- CIIyLIaTh JIEKIUY;

- paboOTaTh Ha MIPAKTUIECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOIaBaTENIeM, 3a/1aBasi My BOIIPOCHI HJIM OTBEYAasl Ha €r0 BOIIPOCHI B OOIIEM JaTe.

IIpu nmpoBeaeHNH 3aHATUH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUEHHOW KaMepOu.
Hckinrouenne — eciiy nperofaBaTelb IOMPOCHT OTKIFOYHTh KaMepbl 1 MUKPO(OHEI B CBSI3H ¢ OonbIInMu romexamu. Ha aBarapkax
JIOIDKHBI OBITh UCKITFOUUTENBFHO JIETIOBBIE (OTO.




