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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1 | [ToAroTOBUTH BBIITYCKHUKOB K IIPOM3BOICTBEHHO-TEXHOJIOTHUECKOM 1EATEIIbHOCTH, CBA3aHHOM C AKCIUTyaTalueit

arperaTos IO BBHIMJIaBKE U BHETIEUHOH 00paboTKe CTaju.

1.2 I/I3y‘II/ITL OCHOBHBIC TUIIBI CTAJICTIIIABUJIBHBIX arperaToB, COBPEMEHHBIC TCXHOJIOTMYCCKUE MPOLECCHI BBIIJIABKU CTAJIU U

BHETICYHOH 00pabOTKH, 00ECIICINBAIOIIIE TTOTyICHAE KAYeCTBEHHBIX CTaJIell ¢ MUHIUMAIILHBIMH SHEPro3aTpaTaMu 1
BO3/ICHCTBHAMHE Ha OKPYKAIOIIYIO CPELy.

1.3 Hay‘{I/ITB TMOHMMAaHHWIO IIPUHIIUIIOB pa6OTLI arperaToB CTAJICIUIaBUJIBHOTO NIE€pEACIIa, BKIIOYasd TCOPETUICCKNE OCHOBBI

IIPON3BOACTBA CTAJIN, KOHCTPYKIMH OCHOBHBIX CTAJICTIIABUJIBHBIX arpe€raToB, TCXHOJOTMYCCKUE OIIEpaAll U TTOKa3aTCIIn
TITaBKH, TEIUIOTEXHUYCCKUE MPOLECChI: KUHETHUKA, TEPMOJUHAMIKA, TCIJIO- U MaCCOO6MeH, TUOAPO- U adpOANHAMUKA.

1.4 | ChopmupoBats CrioCOOHOCTH BUACHHS MPOOIEM U TCHACHINH Pa3BUTHS COBPEMEHHOTO CTAJICTIIIABUIIEHOTO ITPOM3BOACTBA

" onpeaAciICHNs OCHOBHBIX TEXHUYECKUX Mokasaresen pa6OTI>I METAJUTYPIrU4eCKUX arperaTtoB, UCIOJb3YEMbIX IJIsd
MMPOU3BOACTBA CTAJIH.

2. MECTO JUCIIMITIJINHBI MOAYJIsA, TIPAKTUKHU, HUP) B CTPYKTYPE OIIOII BO

Hukn (paznen) OOIT: | b1.B.IB.3

2.1 | TpeGoBaHus K NPeABAPHUTEIbLHOI MOATOTOBKE 00y4al0LIerocs:

2.1.1 | MarepuanoBeneHue

2.1.2 | Meramnypriuueckue TEXHOJIOTHHI

2.1.3 | Teopust METAILTYPTUUECKUX MPOLIECCOB

2.1.4 | TepmoauHamMuKa ¥ KHHETHKA METAJUIyPTHYECKUX MPOIIECCOB

2.1.5 | TemmoTexHuKa

2.2 | JMcuUMIIMHBI H HPAKTUKH, VIS KOTOPBIX OCBOCHHE JAHHOM JUCHMILUINHBI (MO1YJIs1) HEOOXOAMMO KAK

npeamecTByrouiee:

2.2.1 | TocynapcTBeHHas UTOrOBast aTTeCTalys

2.2.2 | KypcoBas HaydHO-HCCIe0BaTeNbCKas paboTa (4acThb 3)

2.2.3 | ObopynoBaHHe arioAOMEHHOTO U CTAJICIUIABMIIBHOTO IPOU3BOJICTB

2.2.4 | TIpoekTHpOBaHHUE CTAJICTIIIABUIIBHBIX U JOMEHHBIX IIEXOB

2.2.5 | Pa3nuBKa u KpUCTAJUIM3ALUS CTaJIN

2.2.6 | Teopus u TEXHOJIOIUS PA3IUBKU CTaJIU

3. HEJIA JUCHUIIJIMHBI (MOAYJISA, IPAKTUKHW, HAP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMH

KOMIIETEHIUAMMA, KOTOPBIE JOJI2KHBI BBITh JOCTUT'HYTbhI OBYYAIOIIIUMCSA

IK-3.1 : CniocoGHOCTH OCYIIECTBJAATh H KOPPEKTHPOBATH TEXHOJIOTHYECKHE NMPOIecChl B METAJIIYPIUH U

MaTepuanoodpadoTke
3HaTh:
VYposens 1 | YerpoiicTBO, MPUHLIKI JSHCTBUS U MPABUIIA IKCILTYaTAllMU TEXHOJIOTHYECKOTO 000PYIOBAHUS IS BBIIUIABKU K
KOBIIICBOI 00pabOTKH CTaH
YposeHs 2
Yposens 3
Ymern:
VYposenb 1 | OCyIIeCTBIATh TEXHONIOTHYECKUI MPOLIECC TPOM3BOACTBA )KUAKOH CTaJIH C yIeTOM 0COOCHHOCTEI 000pyI0BaHHS U
TpeOOBaHUH K Ka4eCTBY MPOIYKIIHI
Yposens 2
Yposens 3
Buaaners:
VYposens 1 | YcrpoiicTBO, MpUHINT JSHCTBUS 1 IPAaBHIIa SKCILUTyaTaIlHH TeX-HOJIOTHIECKOTO0 000pYIOBaHHS IS BEITUIABKH U
KOBIIIEBO# 00pa-00TKH cTamn
Yposens 2
Yposensb 3
IICK-2 : Cioco0HOCTh aHAJIM3UPOBATH H COBEPLIEHCTBOBATHL TEXHOJI0THYeCKHe NPouecchl NoJIyYeHHUs! JKUAKON CTaIu 1
CILJIABOB
3HaTh:
VYposens | | BnusHue TeXHOIOTHYECKUX TApaMETPOB IUIABKH M KOHCTPYKTHB-HBIX OCOOCSHHOCTEH ITaBHIIEHOTO 000PYI0BaHUS
Ha TeXHUKO-3KOHOMUYECKHE ITOKa3aTeNN IPOU3BOICTBA KUIKOH cTanmu
YposeHs 2

Yposens 3




YMmerh:

YpoBenb | | AHaTM3UPOBATH M COBEPILICHCTBOBATH TEXHOJIOTHYECKHE MPOIIEC-CHI TPOU3BOJICTBA CTATH B COBPEMEHHBIX
IJIaBUJIBHBIX arperatax

YposeHsb 2

Yposens 3

Baagern:

YpoBenb | | MeToaukoii onpeaeneHns ONTUMAIbHBIX TEXHOJIOTHYECKUX Ma-paMeTPOB BBITUIABKH CTAJIH B COBPEMEHHBIX
MJIaBUJIBHBIX arpera-Tax

YposeHs 2

Yposens 3

YK-11.1 : Cnoco0HOCTH YIPaBJIATH CBOeil NPogecCHOHATBLHOM 1eATeJIbHOCTHI0O MJIM IPOEKTAMM B COOTBETCTBYIOLIEH
npodeccuonaibHOM cepe, GpaTh Ha cedsl OTBETCTBEHHOCTD 32 MPUHATHE PelIeHU

3HaTh:
VYposenb 1 | OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX U (PU3UKO-XUMHIECKHX MTPOIIECCOB CTAJICIUIABIIBHOTO IIPOU3BO/ICTRA,
COBPEMEHHEIC TeX-HOJIOTHH IIPOU3BOJICTBA CTATH TPEOYeMOTo KadecTBa
Yposens 2
Yposens 3
Ymersn:
VYposens 1 | PaccunThIBaTh M aHAM3HPOBATH XUMHYECKHE U (PH3UKO-XHMMHUYCCKUE MTPOIIECCHI, CBS3aHHBIC C IIPOMU3BOJICTBOM
CTaIu
Yposens 2
VYposens 3
Buaners:
VYposenb 1 | Merogamu BeIOOpa pariioHABHBIX CIOCOOOB MTPOU3BOJICTBA CTANU C YUIETOM PEIICHHS 3a7ad SHEPTro- U
pecypcocOepekeH s, 1 OXpaHbl OKPYKAIOIIEH cpebl
YposeHs 2
Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJISA, IPAKTUKHA, HUP)
Kon HaumeHoBaHMe pa3eioB U TeM /BUJ 3aHATHS/ Cemectp / | Yacos | Komneren- | Jluteparypa | Ilpumeyanue
3aHATHS Kvype M
Paznen 1. OcHOBBI T€OPUH CTATEMIABUILHBIX
NPOo1IeCCOB.
1.1 CranenaBuiibHbIC IIJIAKKA U UX POJIb MIPH BBHITUIABKE 7 2 IICK-2 IIK- JI.1
ctasnu. CBOMCTBa cTajeNaBUIbHBIX IUIAKOB U 3.1 VK-11.1 JI1.2J12.1
TpeOoBaHU K MITAKOBOMY pexXuMy mpouecca. /JIex/ 0103233
1.2 OCHOBHBIE pEaKIMU CTAIEIUIaBUIBHBIX MPOLIECCOB U 7 2 TICK-2 T1IK- JI1.1
HX BIMSIHUE Ha XOJ IUIaBKU. Peakuus 3.1 VK-11.1 JI1.2J12.1
00e3yriepokuBaHus, €¢ PoJb B MPOIleccax TEIo- U 213203
MacCONepeHoca B CTaJerIaBHIbHBIX
npoueccax. /Jlex/
1.3 VYmpasnenue 00e3yriaepoKuBaHUEM B 7 2 IICK-2 I1K- JI1.1
CTaJICTUIABIIIBHBIX Ipoliecca. MUHUMAaNbHOE 3.1 YK-11.1 JI1.2J12.1
0CTaTOYHOE cofiepxkanue yriepoaa. OCHOBEI 013233
CHUHXPOHM3aLUU 00€3yriIepoKUBaHNS U HarpeBa
metaiuia. /JIex/
1.4 Oxkucrnenue mMaprasia, kpemuus. [Ipouecce 7 2 IICK-2 I1K- J.1
Jecynsdyparun u nedochopannu B 3.1 VK-11.1 JI1.2J12.1
CTaJIeTJIaBUIbHBIX Iporieccax. /JIek/ 212233
1.5 Pacuer okucneHus npuMeceil MeTaIOIIUXThI IPU 7 2 I1ICK-2 I1IK- JI1.1 o ¢popme
OKHUCITUTEIBHOM paduaupoBanud. /T1p/ 3.1 VK-11.1 JI1.2J13.3 "TexHonorust
213233 po0IeMHOTO
oOyueHus"
1.6 Pacuer pacxoza (urocoB I HABEACHHUS [IUIAKa 7 3 TICK-2 I1IK- JI1.1
Tpebyemoii ocHoBHOCTH. /I1p/ 3.1 YK-11.1 JI1.2J13.3
213233
1.7 KonTponsHas padota Nel. /TIp/ 7 1 TICK-2 I1K-
3.1 YK-11.1




1.8 OmnpezeneHne 0CTaATOYHOTO COJACPIKAaHUS YIIIepoaa U 2 MCK-2 IIK- | JI1.1JI1.2 o ¢opme
MAaKCHMAaJIbHOI OKHCIICHHOCTH METaJNTHYeCKON 3.1 YK-11.1 213253 "T'pynmosas
BaHHBI TIPH €€ KUCTIOPOTHOM paduHHpoBaHuH. /J1ad/ pabora"
1.9 IMoaroToBka k KoHTpoJBHOH padoTe Nel /Cp/ 10 [ICK-2 I1K- J1.1
3.1 YK-11.1 J1.2J12.1
213233
1.10 IIpenmer u 3amaun kypca. Knaccudukanms u 2 IICK-2 I1K- JI1.1
cBoiicTBa cranei. [1luxTtoBeie MaTepraibl 3.1 VK-11.1 JI1.2J12.1
CTaJICIIaBUIBHBIX Iporeccos. /JIex/ 013233
Pa3nen 2. KouBepTepHoe mpou3BoaCTBO CTATH.
2.1 HcTopus pa3BuTHsi KOHBEPTEPHOTO CIIOCOOa 2 ICK-2 IIK- JI1.1
pou3BoAcTBa cTanu. CyIIHOCTb KUCIOPOIHO- 3.1 YK-11.1 JI1.2J12.1
KOHBEPTEPHOM IJIaBKU U YCTPOWCTBO COBPEMEHHOTO 2132 33
KOHBEpTepa ¢ BepxHeil mporyBKoit. /JIex/
2.2 TexHonorus KUCI0poJHO-KOHBEPTEPHOI IIaBKHU. 2 I1CK-2 IIK- J1.1
JyTbeBoii pexXUM U €ro BIUSHHUE Ha X0 3.1 YK-11.1 JI1.2J12.1
KOHBEpTepHOTO mporecca. /JIex/ 213233
2.3 A3po- ¥ THAPOIMHAMUKA B3aUMOJICHCTBUS 2 IICK-2 I1K- JI1.1
KHCIIOPOJAHOM CTpYyH ¢ BaHHOH. V3MeHeHue 3.1 YK-11.1 JI1.2J12.1
XMMHYECKOr0 COCTaBa MeTajlla, IItaKka u D1 352 93
TeMIIepaTyphl BAHHBI 110 XOY IUIaBKH. Brrxon
TOHOTO. YTIpaBJIeHHE IUIAKOBEIM pPeXuMoM. /JIex/
2.4 MarepHuabHBINA U TEIUIOBOI OajlaHCHI KHCIOPOTHO- 2 I1CK-2 IIK- J1.1
KOHBEpTEpHOIl mnaBku. OXTagUTeNI KOHBEPTEPHOTO 3.1 YK-11.1 J1.2J12.1
mpoliecca M CrocoObl YBETMUCHHUS JT0JIU JIOMa B 213253
Metaomuxre. /JIex/
2.5 KucnopoaHo-koHBepTEpHbIE MPOLIECCHI C TOHHON 2 [ICK-2 I1K- J1.1
MIPOIyBKOM: KOHCTPYKLIUS, TEXHOJIOTUS, 3.1 YK-11.1 JI1.2J12.1
ocobenHoctH. /Jlex/ 213233
2.6 KomOuHupOBaHHBIE KHCIOPOIHO-KOHBEPTEPHBIC 2 IICK-2 I1K- JI1.1
nipouiecchl. CpaBHUTEIBHBIA aHAIN3 KOHBEPTEPHBIX 3.1 VK-11.1 JI1.2J12.1
MIPOIECCOB C Pa3IMYHBIM CIIOCOOOM MOIBO/IA 212233
kucnopoza. /JIex/
2.7 Pacuer MmarepuansHOro 6ananca KOHBEPTEPHOTO 2 I1ICK-2 I1IK- JI1.1
mpomnecca. /IIp/ 3.1 YK-11.1 JI1.2J13.3
013233
2.8 Pacuer TemnoBoro 6anaHca KOHBEPTEPHOTO 2 ICK-2 TIK- J1.1 o opme
nporecca. /TIp/ 3.1 YK-11.1 JI1.2J13.3 "TexHOIOTHS
3132293 MPOOJIEMHOTO
oOydeHus"
2.9 Pacuer 0CHOBHBIX TapaMeTPOB KOHBEPTEPHOIO 2 I1CK-2 IIK- J1.1
npouecca. /TIp/ 3.1 YK-11.1 JI1.2J13.3
213233
2.10 N3ydenue npornecca B3aMMOAEHCTBUS KUCIOPOIHON 4 I1CK-2 IIK- JI1.1 o opme
CTPYH C XUAKOH BaHHOM. /J1ab/ 3.1 YK-11.1 JI1.2J13.2 "T'pynmoBas
212233 paboTa"
2.11 HNMuTannoHHOe MOIeIMPOBaHUE IPOTYBKU METala 4 [ICK-2 IIK- J1.1 o gopme
B KHCIIOPO/IHOM KOHBEpPTEPE C BEpXHEH moiadei 3.1 VK-11.1 JI1.2J13.2 "KommbroTep
nyThbs. /J1ab/ 212233 HBIiA
umurarop"
2.12 Brimosnnenue KypcoBoit pabOThI Ha TEMY: 32 [ICK-2 IIK- J1.1
"TexHOJIOrHsl ¥ pacyeT IUIaBKU CTaIH B 3.1 YK-11.1 JI1.2J13.1
KHCIIOPOAHBIX KoHBepTepax". /Cp/ 35132 33
Pasnen 3. IlogoBblie cTaseiaBuibHbIe
npoueccol. KoBueBasi 00pa6orka craim.
3.1 CyIIHOCTh MapTEeHOBCKOI'O Mpoliecca U YCTPOHCTBO 2 [ICK-2 IIK- J1.1
MapTEeHOBCKO# medn. OCOOCHHOCTH U 3.1 VK-11.1 JI1.2J12.1
Pa3HOBHUIHOCTH MapTEHOBCKOTO IIpoLecca. 2132093
TexHonorus MapTeHOBCKOM ILIaBKU IIPU Pa3IMYHbIX
BapHuaHTax npoiiecca. /JIex/
3.2 M3MeHeHne XUMHUYEeCKOro COCTaBa MeTallja, [iaKa 2 IICK-2 I1K- JI1.1
W TEMIIEPATYpPhl BAHHBI 110 X0y IIaBKH. 3.1 VK-11.1 JI1.2J12.1
VYmpasneHue IITaKOBBIM PeXUMOM. MaTepuanbHbIH 013233

OanaHc mpoliecca u BbIX0 roaHoro. /JIek/




33 TemoBas pabota MapTeHOBCKOi! meun. CrocoOs! 2 ICK-2 TIK- J1.1
HMHTCHCHU(PHKAIINN TEIUTOBOW pabOTHI MEUYH, PACXO 3.1 YK-11.1 JI1.2J12.1
YCIIOBTHOTO TOIUTHMBA. TertoBoi 6anaHc 2132 33
miaBk. /JIex/
34 BrinnaBka cTanu B ABYXBaHHBIX CTaJICINIaBUIIBHBIX 2 TICK-2 I1IK- JI1.1J11.2
arperatax. OcoOEHHOCTH KOHCTPYKIIUU 3.1 VK-11.1 213253
JIByXBaHHBIX CTAJICIIIABHIBHBIX arperaToB U
TEXHOJIOTHSI BHIIJIABKY CTAJIN B HUX.
CpaBHHUTENBHBIC TEXHUKO-DKOHOMHUYCCKUEC
ITOKa3aTeNl padoThHl MAPTCHOBCKUX M IBYXBaHHBIX
nieueit. /Jlex/
3.5 Packucnenue, nerupoBaHne U MOTUPHIINPOBAHIE 2 [ICK-2 IIK- J1.1
ctayd. ['a3pl M HEMeTaIIIMYecKre BKIOUEHUS B 3.1 YK-11.1 JI1.2712.2
ctani. O0paboTKa MeTa/la B KOBIIIE HHEPTHBIMH 2132533
razamu. /JIex/
3.6 O6paboTka crany pahUHHPOBOYHBIMU CMECSIMH. 2 ICK-2 IIK- J1.1
BakyymHas 06paboTka cTanu B koBie. /JIex/ 3.1 VK-11.1 J1.2J12.2
213233
3.7 Pacuer konmuyecTBa TBEpABIX OKUCIUTENCH B 2 TICK-2 I1IK- JI1.1
3aBaJIKy MAPTEHOBCKOM TIeUH TPU CKpar-pyaHOM 3.1 VK-11.1 JI1.2J13.3
npouecce. /TIp/ 013233
3.8 Pacuer pacxoza ¢eppocIiaBoB I PACKHCICHUS H 2 ICK-2 TIK- J1.1 o ¢opme
nerupoBanus cranu. /TIp/ 3.1 VK-11.1 JI1.2J13.3 "TexHonorust
2132253 MPOOJIEMHOTO
oOydeHus"
3.9 KonTponsHas padota Ne2. /TIp/ 1 ICK-2 IIK-
3.1 VK-11.1
3.10 W3ydenune ycTpoiicTBa U pabOTHl MapPTEHOBCKOTO 2 [ICK-2 IIK- J1.1 o opme
nexa OAO «Ypanbckas cranby. /J1ad/ 3.1 YK-11.1 JI1.2J13.2 "TpynmoBast
212233 paboTa"
3.11 HMuTannoHHOE MOJIEIUPOBAHUE IIpoLIECcca 2 ICK-2 TIK- J1.1 o opme
00pabOTKH CTaIK Ha arperaTe JOBOIKU cTaju. /J1ab/ 3.1 VK-11.1 JI1.2J13.2 "Kommn6rorep
2132 33 HBIT
umurarop"
3.12 Wzydenue heppociiaBoB, IPUMEHIEMBIX MTPH 3 ICK-2 K- JI1.1 o gopme
PaCKUCICHUH U JICTUPOBaHUM cTanu. /J1ad/ 3.1 YK-11.1 JI1.2J13.2 "I'pynnoBas
3132 33 pabora"
3.13 IMoaroToBka kK KOHTpPOJBHOMN padoTe Ne2 /Cp/ 10 IICK-2 I1K- JI1.1
3.1 YK-11.1 JI1.2J12.1
2.2
213233
3.14 IToaroToBka k sk3aMeHy no auciurmirnae /Cp/ 24 IICK-2 IIK- JI.1
3.1 YK-11.1 JI1.2J12.1
2.2
213233
3.15 DK3aMeH M0 TUCIHIUTHHE /DK3aMeH/ 36 IICK-2 IIK-
3.1 YK-11.1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoabHbIe BONPOCHI 1JIs CAMOCTOATEILHOMN MOATOTOBKH K MPOMEKYTOYHOM ATTECTALMH M0 MTOraM OCBOECHHS

JUCHUILTHHBI (MoayJs, npakTuku, HUP)

Texylmii KOHTPOJIb PE3YAbTaTOB OCBOEHUs Y J[ B COOTBETCTBUU ¢ paboyei mporpaMMoii U KaJleHIApHO-TEMATHYECKUM IIJIaHOM

MPOUCXOOUT IMMPU UCIIOJIB30BAHUHN CICAYIHOIINUX 00s13aTEbHBIX (I)OpM KOHTPOJIA:

1. BrimonHeHne 1 3ammTa 1a00paTOPHEIX padoT B BUJIE YCTHOTO OIpOca IO KOHTPOJIBHBIM BOIIPOCaM;
2. BeimonHeHne KOHTPOIBHBIX PaOOT (JUIS CTYIEHTOB OYHOH (hopMbI 00yueHNS) B MMCBMEH-HOI (hopMe 10 BOIIpocaM U 3a7adam,
BXOJISIIUM B paszen (temy) Y/

Pa6oueii mporpammoii V]I npenycMOTpeHO poBeieHre 6-X T1abopaTopHbIX paboT. [To kaxmoii TabopaTopHoii padbote
odopmIeTcs 0T4eT, KOTOPBIH 3aIUIAaeTCs HHANBUIYaJIbHO IT0 KOHTPOJIBHBIM BOIIPOCAaM J1a00PaTOPHOTO MPaKTHKyMa.
3anuieHHble 1adopaTopHble padOTHI ABIAIOTCS JOMYCKOM K MPOMEXYTOUYHOM aTTecTaluu B popMe dK3aMeHa.

IMpomesxyrodnast aTTectanys 1Mo Y J{ OCymecTBisieTcs TPy UCIIOIB30BaHUH CIEAYIOIINX 003aTeNbHBIX (HOPM KOHTPOJIS:

1. BrimonHeHue U 3ammTa KypcoBOH paboTsI B YCTHOI! (hopMe IO KOHTPOJIBHBIM BOIIPOCAM H 3aJaHUSIM, HIIH B BUZE
KOMITBIOTEPHOTO TECTUPOBAHHs 10 TECTOBBIM 3aaHuAM B cpene LMS Canvas.

2. DK3aMeH, KOTOPBII MOKET IPOBOIUTCS B YCTHOH (hopMe 1o OmiieTaM, BKIIFOYAIOIINM TEO-PETHUSCKHE BOTIPOCHI U 3a]1auH,
OXBaTBIBAIOIINE BCE pasnensl Y/, wim B TecToBOi Gopme mo Te-cToBbIM 3amanusiM B cpene LMS Canvas.




IlepedyeHp BOIIPOCOB U 3alaHU 110 BUAAM TEKYLIETO KOHTPOJIS U IPOMEKYTOYHOU aTTeCTalluy IPEACTaBIEH HUXKE.
1). KoHTpOosBHBIE BOMIPOCH AT 3aIIUTHI TabopaTopHbx pabdor (YK-11.1-31, V1; IIK-3.1-31, V1; IICK-2-31,V1)
B xoze 3amumThl 0TUETOB MO J1a60PAaTOPHBIM paboTaM 00YJarONIHHCS JOMKEH OTBETUTh HA KOHTPOJIBHBIE BOIIPOCHI:

JL.p. Ne 1 OnpenencHre MakCUMaITbHOW OKMCICHHOCTH METAJUTMYECKOW BaHHBI TIPH €€ KUCIOPOI-HOM pahHHUPOBA-HUU
1 XHWMHWYECKHI MOTEHIMA KOMIIOHEHTA.

2 TepMoauHaMU4eCKUE NapaMeTpbl B3aUMOJCHCTBHS NIEPBOTO U BTOPOIO MO-PSIKOB.

3 CBs13b KO3(PUINEHTa aKTUBHOCTH U MapaMeTpa B3aUMOACHCTBUSL.

4 BbIBOJ pacueTHOro ypaBHEHHUs JUIsl ONPENENIEHUs PACTBOPUMOCTH KUCIOPOJa B METAJUIMYECKOW BaHHE CIIOKHOTO
COCTaBa, HAXOAMIEHCS B PABHOBECHH C OKCUIAHON (ha30il.

5 Bb160p cTaHIapTHOTO COCTOSHUS Al KOMIIOHEHTA, PACTBOPEHHOTO B METal-TMYECKOM M IIIAaKOBOM PAaCIlIaBax.
6 KosdduuneHT akTHBHOCTH KHCIOPOJa B MHOTOKOMIIOHEHTHOM PAacCIlIaBe Ha OCHOBE JKeJle3a.

JL.p. Ne 2 M3yyeHue mpounec-ca B3auMOIEHCTBUS KUCIOPOAHOH CTPYH € XKUIKOW BaHHOU

Hens u 3agaun paboTHIL.

ITouemy paboTa POBOAUTCS METOOM MOJIEIUPOBAHUSA?

Kakne ruppoanHaMiUYecKre CHITBI OTIPEACISIOT IIyOHHY oOpa3yromieiics JyHKH BHYTPH CTPYH Ta3a B JKHIKOCTH?
Kaknmu cunmamu MOXXHO IpeHeOpeds IPH MOJIETHPOBAHNH B3aMMOJICHCTBHS CTPYH Ta3a ¢ KHIKOCTBIO?
OOBbsicHUTE 3aBUCHMOCTh Pa3MEpPOB JIYHKH OT BBICOTHI ()ypMBbl HaJ BaHHON U KOHCTPYKUUH (YPMBI.

Kaxk Bnusier pexuM NpoayBKH Ha pauHUPOBOUYHBIE NPOLECCH B KUCIOPOI-HOM KOHBepTEpe?

PeakinoHHas 30Ha IpU NPOJYBKY B PEAbHOM KHCIOPOJHOM KOHBEPTEPE U €€ HIIEMEHTHI.

Kaxkoii xputepuit Heo6xoaumMo OpaTh 3a ONPEAEIOMHUI IPY MOACITUPOBAHIM B3aUMOJEHCTBUS CTPYH rasa C
JKUIKOCTBIO?
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9 ITouemy TpeOyeTcss BUIOM3MEHEHHE N3BECTHOTO KPHUTEPHS MOIETHPOBAHUS B3aUMOJCHCTBHS Ta30BBIX CTPYH ¢
JKUJKOCTBIO?

10 Kak onpenensercs u KOHTpoOIUpyeTcs pacxoll rasa B JaHHOM pabore?

11 ITouemy mpu 3agadax MOJEIMPOBAaHMS HEOOXOJMMO HAXOAUTDH 3aBHCHMOCTHU, B KOTOPBIX B KauecTBE (DYHKIHUHU U
apryMEHTOB (PUTYPUPYIOT 6e3pa3MepHbIC BETHINHBI?

12 Kakune BemMunHBI OOBIYHO HCHONB3YIOTCSA B Ka4eCTBE apryMEHTa IPH THAPO-TUHAMHYECKOM MOAETUPOBAHUH?
13 Kakue ¢usndeckne BenmMYMHBI HEOOXOJUMO (DPUKCUPOBATH BO BPEMs SKCIICPH-MEHTOB IIPU BBIIOJIHEHHN JaHHOM
pabdoThI?

14 CKOJIBKO THIOB (pypM HCCIEAYIOTCA B TaOOpaTopHOi pabore?

15 Kakue TpeOoBaHus 0 TexHUKE 06€30MacCHOCTH HEOOXOANMO COOIOATh MPHU BHINOJIHEHUH PabOTHI?

16 Kakue pacdeTsl BHINOJIHSIIOTCSA B TaHHOH JabopaTopHO# pabote?

17 Kakne ocHOBHBIE KOHEUHBIC 3a7a4M JOJDKHBI OBITH PEIICHBI TOCIIE MTOTHOTO BBITOJHEHUS PaOOTHI?

18 Kakne ocHOBHBIE HEJOCTATKH THAPOAUHAMUYECKOTO MOJECIHPOBAHUS METAI-TypIrH4eCKUX IMPOIECCOB KaK HHCTPYMEHTA

JUISL UCCIIeJOBaHUS?
JLp. Ne3  MMuTanoHHOE MOJEIMPOBaHKUE NPOYBKM MeETajila B KMCIOPOAHOM KOHBEPTEPE C BEpXHEH Mojadell TyThs

1 Ilopsnok 3arpy3ku IMIMXTOBBIX MaTEPHAIOB B KOHBEPTED.

2 CTpyKTypa KOHBEPTEpPHON BaHHBI Iepel MPOIyBKOM.

3 W3menenue cpenHel TemnepaTypbl BaHHBI BO BpeMsl IIPOAYBKH.

4 CtpyKkTypa NMEpBHYHON PEAKIIMOHHOM 30HBI.

5 CTpyKTypa BTOPHUYHOU PEaKIIMOHHOW 30HBL.

6 CTpyKTypa KOHBEpTEpPHON BaHHBI B CEpPEUHE MPOAYBKH.

7 Ponpb razo-nuiako-MeTamIMuecKoil SMylnbCUA B KOHBEpPTEPE.

8 V4acTku NpeuMyIeCTBEHHOIO OKMCIIEHUS YIIepoJa B KOHBEPTEPHOI BaHHE.
9 DakTOpPBI, ONPENENAIONINe OKHCICHHOCTh KOHBEPTEPHOTO IIJIaKa.

10 BEIOpOCE 113 KOHBEpTEepa: NPUYUHBI UX BOSHHUKHOBEHHS M MEPHl OOPHOBI ¢ HUMH.
11 SIBnenue "cBopaunBaHuUs" 1ITaKa, €TO MOCIEACTBUS M CIOCOOBI YCTpaHEHHUS.
12 Pacmipenenenue mpHcagok HEMETATHUECKUX MaTEpHaIOB IO XOAY HMPOIYB-KH.
13 XapakTep U MPUYHUHBI U3MCHEHUS TOJIOKEHUS (DYPMBI 110 XOAY PO "IYBKH.
14 JeiicTBust oreparopa i MOBBIIICHUS TEMIIEpaTypbl MeTalla.

15 JelicTBus onepaTopa Al CHUKEHUsI COJACP>KaHUS CEPbl B METalle.

16 Omnpezenenue MOMEHTa OKOHUAHHS TIPOTYBKH.

17 Kpurepun onTuManbHOCTH NEPUOAA IPOLYBKU.

JLp. Ne4  H3yueHue KOH-CTPYKLIMU U NPUH-LUIA ACUCTBUS MapTEHOBCKOM Ie-4u

Uro Takoe M3IO0XKHUIIA, CIUTOK, JTUTasl 3aTOTOBKA?

Ha3zoBuTe 0CHOBHBIE 271EMEHTHI MapPTEHOBCKOM MeYM M UX Ha3HAueHUE.

HazoBure nepuoapl MapTeHOBCKOM IUIABKU M JaiiTe UX XapaKTEpUCTUKY.

TexHonoru4yeckue onepanuy IpU BBIIYCKE M PA3JIUBKE ILIABKU.

Ha3oBuTe OCHOBHBIE Ipy30Bble MOTOKH MaTEpPHaIoOB B MAPTEHOBCKOM IIEXE.

Ha3zoBuTe 0CHOBHBIE OT/AENEHUS] MAPTEHOBCKOTO 11€Xa M UX Ha3Ha YEHHE.

HazoBuTe ocHOBHOE 000pYIOBaHUE ITIABHOTO 3/IaHUSI MAPTECHOBCKOTO II€Xa U €ro Ha3HAdCHHE.
.p. Ne5  VIMuTanuoHHOE MOAENUPOBAHUE TIpoliecca 00pa-00TKU CTalM Ha arperaTe JOBOJKHU CTalId

UYro Takoe pacKHUCIEHHE CTall U C KaKoH LeIbl0 OHO MPOBOJIUTCS?

UYro Takoe JIerMpOBaHHUE CTAlld U C KAKOH LEIBIO OHO MPOBOIUTCS?

Kaxue packuciuTeny UCIONB3YIOTCS MIPU PACKUCICHUU KHUIISIIEH, NOIYCIIO-KOMHOM U CIOKOMHOMU cTanu?

Kakue ¢axTopsl BIUSIOT Ha yrap 3JIEMEHTOB MPU PAaCKUCICHUN?
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Kakue 3amaun pemrarorcs mpu oOpaboTKe MeTalIa Ha arperare JOBOJKH?

Ha3nauenue M TEXHOJOTHS IPOAYBKH MeTajlla HHEPTHBIMU razamu?

Ha3aH4YCHHE M TEXHOJOTWA 00pabOTKM MeTaylia MOPOIIKOOOpa3HEIMH pea-TeHTaMu?

Crioco0BI KOpPPEKTHPOBKU TeMrepatypsl MeTamwia Ha AJ[C meTtamna u ux 3¢-GpeKTHBHOCTH?
TexHonoruyeckue ocodbeHHOCTH 00paboTku MeTamna Ha AJIC?

W3ydenne ¢eppo-CriaBoB, NPUMEHA-EMbIX MPU PACKUC-JICHUH U JIETHPOBA-HUM CTalH

Uro Ha3pIBaeTcs (GeppocCIIaBaMy, UL Yero UX NMPUMEHSIOT U KaK MOIy4aroT?

Uro Takoe OCHOBHOH M BeIyIIHH 3IeMEHT B (eppocIiaBe U KaKue APYTHe JIEMEHTHI B HEM cojepiKarcs?
UYro Ha3bIBaeTCsl KOMIUIEKCHBIM (heppocmiaBom?

Uro Takoe nuratypa?

Kakoii u3 cnaBoB siisiercst peppomapranueM, Geppocumuiu—em (45%-HbiM, 65%-HbIM, 75%-HBIM),
CHJIMKOMapraHieM, peppoMonndae—"HoM, Peppoxpo-MOM, METAJUIMIECKUM XPOMOM, METAJIUTMYECKUM Mapran—ieM, ¢peppomonnudae
-HOM, (heppoBosbhpamom, peppoBanaareM, GeppoTuTaHOM?

6 Kakwue cBoiictBa npumaer cranm Mn, Si, Cr, Mo, W, V, Ti?
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2). TeopeTndeckre BOMPOCHI U IPaKTHUECKHE 3aaHus KOHTpobHBIX padoT (YK-11.1-31, V1, BI; I1K-3.1-31, V1, B1; I[ICK-2-31,
V1, Bl1)

TeopeTruueckue BOIPOCH K KOHTPoJbHOH padote Nel (VK-11.1-31, V1; I1K-3.1-31, V1; IICK-2-31, V1)

L. Merantypruu crajad M OCHOBHBIE IepHObI ee pa3BuTHs. Kinaccudukanus craneit mo crocody IMpou3BOJICTBa, 110
Ha3HA4YEHUIO, 110 KaYECTBY CTAJH, 10 XMMUYECKOMY COCTABY U 110 CTENIEHU PACKHCIEHHOCTH.

2. Hcrounukn o6pa3oBaHMS U POJIb NIUIAKA B CTANICIIABMIIBHBIX Mpoleccax. OOmue MpUHIUIBI YyCTaHOBICHUS
ONTHUMAJIBHOTO IIAKOBOTO PEKUMa TIIaBKH.

3. CBoiicTBa CTaJICIUIaBUJIBHBIX IIIJIAKOB M WX BIMSHUE HA IUIABKY.

4. Oxuciienue yrnepoza: poiib, BIUSHUE Ha CBOMCTBA CTAalld, OCHOBHBIE PEAKLIUU OKUCIIEHUA. MHUHUMAIbHOE OCTaTOUHOE
cofiep’KaHue yriiepoja B CTallu.

5. BausiHre mapaMeTpoB CTaJeuIaBUIbHOIO MPOLECCa HA CKOPOCTh OKUCIEHHE yriepoaa. OCHO-Bbl CHHXPOHH3ALMH
TPOIIECCOB 00E3yITIEePOKUBAHMUS U HaTpeBa MeTaa.

6. IToBeneHne KpeMHUS B CTaNlCIIABMIIBHBIX IIPOIECCAX: OCHOBHBIE PEAKIHH, OCTATOYHOE CO-AepKaHHe KPEMHHUS U €ro
BIIMSTHHE HA CBOMCTBA CTallU

7. OxuciieHre U BOCCTAHOBJICHHE MapraHiia: OCHOBHBIE PEAKLIMU, OCTATOYHOE COJIEPKAHNE Map-TaHla U ero BIMSHUE Ha
CBOJCTBA CTaJH, JOCTIXCHIE 3alaHHOTO CO/IEP KAHIsI MapraHna

8. OxucreHre u BoccTaHoBleHHE Gochopa: OCHOBHBIE peakMu U 0cOOeHHOCTH Aedocdopalui B OCHOBHBIX M KHUCIBIX
nporeccax, yciaosus gedocdopannu u Biusiaue Gochopa Ha CBOHCTBA CTaIIH.

9. VYnmaneHue cepsl B CTaJCIUIaBIIIBHBIX IIPOIECCAX: OCHOBHBIC PEAKIMH W YCIOBHA Jecylb(ypa-Iiun, BIMSHHE CEphl HA
CBOMCTBA CTaJlU.

10. [lIuxToBBIC MaTepHalIbl CTANCIUIABHIBHBIX IIPOLIECCOB U TPeOOBaHMS K HUM (Ha IPHUMEPE LIM-ThI JUIS KUCIOPOIHO-
KOHBEPTEPHOH IJIaBKH).

11. Pa3BuTne KOHBEpTEpHOTO Criocoda MpOM3BOACTBA cTayd. beccemepoBckuii, TomacoBckuil mpomeccs M UX
COBEpILECHCTBOBAHUE.

12. YerpoiicTBO KNCIOpOJHOTO KOHBepTepa. OCHOBHBIE ITAPaMETPhl, ONPECISIONINE BO3MOXK-HOCTh PabOThl KOHBEpTEpa
6e3 BEIOPOCOB.

13. VYerpoiicTBo KHCIOpogHOTO KOHBepTepa. DyTepoBKka KOHBEPTEpa: YCIOBUS CIYKOBI, TpeOOBa-HHS, MaTEPUAIIBL,
CTOWKOCTB M CIIOCOOBI TIPOUIEHUS CPOKa CITY>KOBI.

14. TeXHOMOTHIECKHEe OTepaiii KHCIOPOIHO-KOHBEPTEPHOH TIABKH C BEpXHEH Momadeil MyThs M UX COJCpiKaHHe.

15. TexXHOIOTHYeCKHe ONepaui KUCIOPOIHO-KOHBEPTEPHOH IIABKY C BEpXHEW momadell MyThsl M BapHAHTHI
KOPPEKTHPOBKY IIIaBKU 110 XMMUUECKOMY COCTaBy U TEMIepaType.

16. B3aumoseiicTBie KUCIOPOAHON CTPYH C JKHUJKOW BaHHOW NMpHU BEpXHEH M JOHHOU noaade kuc-moponaa. CTpykrypa
PEAKLIMOHHOM 30HBI U IPOLIECCHI, IPOTEKAOLINE IIPU IPOTYBKE.

17. ITapaMeTpsl IyThEBOIO PEXUMA KHUCIOPOIHO-KOHBEPTEPHOH IUIABKM U MX BIMSHUE HA II0KA3a-TEIU IUIABKU.

18. ITapameTps! IIIAKOBOTO peKHMa U TPeOOBaHMS, MPEABIBISEMBbIE K HIIAKY KHCIOPOJHO-KOHBEPTEPHOIO Mpolecca.
19. YcnoBust popMHUPOBaHMS IIUTAKa W IIUTAKOBEIA PEKUM KHCIOPOIHO-KOHBEPTEPHOU IIIaBKH.

20. IloBeneHue >xene3a U €ro NOTEPHU IIPU KUCIOPOJHO-KOHBEPTEPHOU IIaBKe. BpIxoa rogHoro.

21. IToBeneHne cOCTaBISIONIMX YYTyHa INPH MPOIYBKE METAIlNa KHCIOPOJIOM.

22. Oxnakaaronye 100aBKH MPU KUCIOPOIHO-KOHBEPTEPHOH IUIaBKe, MX MPEUMYIIECTBa U Heo-cTaTKH. CriocoObl

MOBBIIICHUA TOJIM JIOMA B METAJUTMYCCKOM IIUXTE KHUCJIOPOAHBIX KOHBEPTC-POB.

Teoperuueckue BOpockl K KOHTPoJibHOH padote No2 (VK-11.1-31, V1; [1IK-3.1-31, V1; TICK-2-31, V1)

1. OTnnums CKpan-KUCIOPOJHOrO OT CKpamn-pyIHOro M APYTHX BapHaHTOB MapTEHOBCKOIO MpO-Iiecca.

2. YcTpoiicTBO U CyIHOCTh pabOTHI ABYXBAaHHOTO CTAJEIUIaBIJIBHOTO arperara.

3. [loBeneHne kpeMHMsI U MapraHia B MapT€HOBCKOW IUIaBKe.

4. [lInakoo6pa3oBaHye U IUIAKOBBII PEXUM MapTEHOBCKON IUIABKH.

5. OCHOBHBIE NIPUXOAHBIC U PACXOJHBIC CTaThH MAaTEPHAIBHOTO M TEIUIOBOTO OANaHCOB KHCIIO-POJHO-KOHBEPTEPHOH
IUIaBKH.

6. Temnnosas pabota (Ternosas Harpyska U KIIJI ucrnonb3oBaHMs TONIMBA) U OTOIJIEHHE MapTe-HOBCKUX Iedeit

7. OCHOBHBIE IEPUOABI MAPTEHOBCKOM IUIaBKU U UX 3HAYEHUE

8. OCHOBHBIE Pa3HOBHIHOCTH (BapHaHTHI) MAPTEHOBCKOTO IpoIiecca: PyAHBIH, CKpal-pyaHBI Mpolecc, CKpan-nponece u

CKpan-yrojbHblii MapTEHOBCKUH mpoiiecc. MIX XxapakrepucTuka.




9. OcobeHHOCTH MapTEHOBCKOTO IpoIlecca: HEAOCTAaTOK TeIIa Ipolecca, XapakTep aTMocdepsl, yqacTue B Iporecce
IIIaKa U MOJMHBIL.

10. Hasnadenne u ycTpOWCTBO KOHCTPYKTHBHBIX 3JIEMEHTOB MapTEHOBCKOHU ITedn: pabodee Mpo-CTPaHCTBO, TOJIOBKH,
HITaKOBUKH, pETeHEPaTopsl, 60poBa

1. [puniun paboTel MAPTEHOBCKOW MEYH. Y CTPOHCTBO MapTEHOBCKOH Medn

12. TexHoNOTMs MIaBKK CTall B JIByXBaHHBIX I1€4aX: OCHOBHBIE TEXHOJIOTMYECKHE ONEPAIMU U UX COBMELICHHE

13. INepeuncnure OCHOBHBIE IEPHOMABI MAPTEHOBCKOH maBKH. [10ApoOHO M3II0XKNTE COAEpKAHUE ONEPALUH 10 3aBaJIKE
TBEPABIX HIMXTOBBIX MATEPHUAJIOB U HX IIPOTPEBY.

14. [epeuncnure OCHOBHBIE TIEPHO/IBI MAPTEHOBCKOW MIaBkH. [1oapoOHO M3NI0XHTE colepKaHUE ONepaluil MIABICHUS U
JOBOJKH.

15. OmnpeneneHus pacxona TBEPABIX OKHCIUTENEH B 3aBaJIKy IPH CKPAl-pygHOM MapTEHOBCKOM IIpoliecce 0e3 MpOoIayBKU
KHCIIOPOAOM.

16. Pa3BuTHE KOHBEpTEpHOTO criocoba MPOU3BOACTBA CTaNU. beccemepoBckuii mporecc.

17. OcHOBHBIE (DaKTOPHI, BIUSIONINE HA PACXO] TBEPIBIX OKUCIHTENCH B IEPHO 3aBAIKH CKPAI-PYJHOTO MapTEHOBCKOTO
mporecca.

18. ITpenMymecTBa U HEAOCTATKU KUCIOPOIHBIX MPOLIECCOB C BEpXHEH U NOHHOI mpoayBkoil kucnopogom. Ilepeuncnure
BapHaHTHI KOHBEPTEPHBIX MPOLIECCOB C KOMOMHUPOBAHHOI IIPO-IyBKOH U JaiTe MX KPATKYIO XapaKTePHCTHKY.

19. Oco0OeHHOCTH MPOBEAEHHS CKpPAI-KUCIOPOAHOTO BapHaHTa MapTEHOBCKOTO IIPOIIEecca.

20. Bnusiaue pazanyHbIX (aKTOPOB HA PacxXoj JIoMa IpU KUCIOPOJHO-KOHBEPTEPHOU TIaBKe.

21. OnumuTe TEXHOJOTHUIO MIaBKU CTalli B JIByXBaHHBIX I1€4aX: OCHOBHBIE TEXHOJIOIMYECKHE OINEPALMU U UX COBMEIICHHE.
22. IMpenMymecTBa M HEJOCTATKH KHUCIOPOIHBIX MPOLECCOB C BEpXHEH M MOHHOM IPOoIyBKO# kucioponoM. OcoGeHHOCTH

TEXHOJIOTHH KMCIOPOAHO-KOHBEPTEPHOH IJIaBKH C JJOHHOH Moja-ueil 1yThs.

[MpakTryeckue 3a1aHus K KOHTPOIBHBIM paboTtam (obmme popmynuposkn) (YK-11.1-V1, B1; I1K-3.1-V1, B1; I[ICK-2-V1, B1):

1. Jlns ycnoBuit OCHOBHOTO (KHCJIOTO) KHCIOPOIHOTO KOHBEPTEpa ONPEIeNNTh PpacXox KHciIopo-ua Ha okucieHue C, Si,
Mn, P uyryHa 1 KOIM4eCTBO IIPOIYKTOB peakiun okucieHus. CocTaB 4yryHa U Jpyrie HeoOXoJUMble JaHHbIE IPUHSITh
camocrositenbHo. Pacuer Bectn Ha 100Kr uy-ryHa.

2. JIis ycnoBUH OCHOBHOTO CTaJICIUIABMIIBHOTO Tpoliecca omnpeaenuTs kommdectBo CaO, He00X0-IuMoe Ha CBSI3BIBAHHE
HepeBOIUMOM B IIUTAK CEPhl Uyr'yHa M KOJUYECTBO MPOIYKTOB pPeakiuu Aecymb(ypanun. CocTaB UyryHa U Apyrue HeoOXOAUMEIe
JIaHHBIE IPUHATH caMoCTosTeNbHO. Pacuer Bectr Ha 100kr uyryHa.

3. OmnpenennuTs pacxoa M3BECTH (M3BECTHSKA) IS HaBEACHHS IIUIaKa 3aJaHHOW OCHOBHOCTH B KHCIIOPOIHOM KOHBEpTEpe
(MapTeHOBCKOI1 MeuH), eCIM HOCIIE TPETH JUINTEIBHOCTH IEpHO/ia TPOTYBKH (IIABKH) M3BECTHO TEKYIEe COIep KaHHe B IIJIaKe
KpeMHe3eMa U okcuza Kanbeiua. Heo6xoauMele 1uist pacyeTa JaHHBIE IPUHATH CAMOCTOSITENIbHO. Beruncnenus npoBouts Ha 100kr
YyryHa.

4. OmnpenennuTts cocTaB MITaKa, 0OPa3yIoIIerocsi MpH MPOIyBKE B OCHOBHOM KHCIOPOJHOM KOH-BepTepe 1T JKHAKOTO YyryHa
3aJaHHOTO cocTaBa. OCTaTOUHOE COJIeprKaHKe YITIepoia B CTaIM yKas3bIBaeTcs B 3aaHun. HeoOxoauMele i pacyeTa JaHHBIC
HOPUHATH CAMOCTOSITENBHO.

3). Teoperndeckue BOIPOCH! U IIPAKTHIECKHE 3aJaHUS, UCTIOIb3YeMBIe IIPH 3aIIUTe KypCOBOH paboThI B (popMe yCTHOTO OIpoca
(YK-11.1-31, ¥1, BI1; IIK-3.1-31, V1, B1; [ICK-2-31, V1, B1)

TeopeTHueckre BOPOCH IS 3aIUTH KypcoBoit padotsr (YK-11.1-31, V1; I1K-3.1-31, V1; I[ICK-2-31, YV1):

1. Jaiite onpenenenue cranu

2. VYkaxuTe QyHKIH OCHOBHOTO CTAJICIUIABHIIBHOTO IILIAKA.

3. [Nepeunciute cBOIiCTBA IIIaKa M CIIOCOOBI BRIPAKEHHUS OCHOBHOCTH.

4. Kak Ha npakTHKe OLIEHWBAIOT OKHUCIUTEIBHYIO CHOCOOHOCTH (OKHCIEHHOCTB) IIIaKa?

5. Hackounbko MONHO OKUCISETCd KPEMHUI METaJIOMIMXTHl B YCIOBUSIX OCHOBHOTO CTaJeIlIa-BUJIBHOTO Ipolecca?
6. Kaxkue TpeGoBaHMS NPEBIBISIIOT K COCTaBYy LLIAKy IS ynaneHus docdopa u3 meramia?

7. Kakne TpeOoBaHMA IMPEIbABIAIOT K COCTAaBY IIIAKY IS yAAJICHHUS Cephl M3 Merayia?

8. JlaiiTe ompeneneHne «KIacCHIeCKOro» KUCIOPOIHO-KOHBEPTEPHOTO IpoIiecca.

9. Uem omnpenensieTcss pacxo KUCIOPOIHOTO IyThsl Ha MPOBEAEHHE KOHBEPTEPHOMN MIaBKU?

10. Korna u ¢ kakoi Lenblo NpOBOJST PACKUCICHHUE CTaIu?

11. UeM ompenensercss pacxol METaNIMUeCKOro JIoMa Ha IUIaBKY CTald B KUCIOPOJHOM KOHBEp-Tepe?

12. B kakoit mepros MIaBKH, U KaKO€ TOIUIMBO HCIONB3yeTCsl MU BBIILIABKE CTallM B KUCIOPOJ-HOM KOHBepTepe?
13. Iepeuncnure NpUXOIHBIE U PACXOIHBIC CTATHH TEILUIOBOTO OajiaHCa KHCIOPOAHO-KOHBEPTEPHOH IIaBKH.

14. INepeuncnmTe MPUXOTHBIE M PACXOJHBIE CTATBH TEIIOBOTO OallaHCa KHUCIOPOAHO-KOHBEPTEPHOW IIIIABKH.

15. IlepednciuTe cTaTbyd NOTEPH MACCHL METAIIOIIMXTHL. Y KaKUTE BENUYMHY BBIXOJA FOJHOIO.

16. C Kakoil LeNbl0 MCIIONB3YIOT U3BECTh KOHBEPTEPHOU IIaBKE?

17. [NepeunciuTe mapamMeTpsl TyTEEBOTO PEKUMa KOHBEPTEPHOW IIIABKH M MIX BEIMYMHEIL.

18. YkaxunTe aBICHHE OyThs Ieped colulaMu B (ypMax KOHBEPTEPOB M CKOPOCTH KHCIOPOIHOH CTPYH.

19. Kakyio OCHOBHYIO pOJIb BBIMOJHSAET METAUTUUECKHI JIOM B KOHBEPTEPHOH IIaBKe?

20. BenmnunHa pacxoa JioMa Ha IUIABKY U CIIOCOOBI €r0 TTOBBILICHHUS.

21. INonoxxenne (GypMBI B mporiecce IPOIYBKH BaHHEI M €€ KOPPEKTHPOBKA

22. INepeuncnute ocHOBHBIE (haKTOPBI, KOTOPbIE HEOOXOAUMO YIUTHIBATh IIPU pacdeTe pacxoja METAIMIECKOro JIoMa Ha
TIaBKY CTajJdM B KOHBepTepe?

23. C Kakoil eNnblo HCIIONB3YIOT OKATHIIIN B KOHBEPTEPHOH IiaBke?

24. Kaxk ciemyer M3MeHHTH pacXoa METaJUIMYECKOTO JIOMa JUIS KOPPEKTHPOBKH TpeOyeMoi TeMIle-paTypsl MeTajlia Ha

BBIITyCKe?




25. OT 4ero 3aBUCHUT MPOAOKUTENBHOCTD IIPOIYBKU B KHCIOPOJHOM KOHBepTepe?

26. IlepeuncnuTe B NpaBUIBHON MOCIEA0BATENPHOCTH TEXHONOTHUYECKUE ONEPALIH KOHBEPTEP-HOIl MIaBKU.

27. IToBeneHne 31€MEHTOB METAJUIONIMXTHI M YCIOBHS UIAKOOOPa30BaHUS B MEPHOJ TPOIYBKH.

28. INepeuncnuTe OCHOBHBIC YCIOBUS yaajueHUs ¢ocdopa U3 MeTauia B IIIaK

29. IepeuncnuTe OCHOBHBIE YCIOBHUS YAalCHUsSI CePbl U3 MeTajla B IILIAK

30. OT 4ero 3aBUCHUT CTENEHb OKUCIEHUS MapraHlla B yCIOBUAX «KJIACCHUYECKOT0» KHCIOPOJHO-KOHBEPTEPHOIO Ipouecca?
31. OT 4ero 3aBHUCHT OKHCJIEHHS Maprafila B YCIOBHAX KHCIOPOIHO-KOHBEPTEPHOTO IIpoIecca ¢ JOHHOW MPOTyBKOH?

32. OT 4ero 3aBUCUT yAENBHBIN Pacxoj KUCIOPOJAA B «KIACCHYECKOM» BapHaHTE KHUCIOPOAHO-KOHBEPTEPHOTO IpoIiecca U
KaKue BEJIMUUHbI OH IPHHUMAET?

33. [NepeuncnuTe mapameTpsl, ONPEAEISIOMNe YACIBHBIN pacxo] KUCIOpoaa Ha IUIaBKy

34. IMpu xaxoM HONOXKEHNH (YpMBI HAYMHAIOT IIEPUOJ] MPOLYBKH B «KJIACCHYECKOM)» BapHaHTE KHUCIOPOIHO-KOHBEPTEPHOTO
nporecca?

35. B kaknx ciyyasix OCyIIECTBIAIOT M3MEHEHHE pabouyero MosioxeHHs: GypMbl B IIEPHOJ MPOJLYB-KH

36. KakoBbI OoTEpr MeTallia ¢ BEIHOCAMH U BBEIOpOCaMH B KHUCIOPOTHO-KOHBEPTEPHOM Tporiecce?

37. KakoBbI moTepu Macchl METAIIOMUXTHl B «KJIACCHYECKOM) BapHaHTE KHUCIOPOAHO-KOHBEPTEPHOTO Iporiecca’?

38. Uro HeoOXOIUMO YUUTHIBATh MPH ONpPEAENEeHUU TpedyeMoil TeMmepaTypbl METallla Ha BbIITyC-Ke?

39. C Kakoil LeNnbl0 MCIIONB3YeTCsl TUIABUKOBBIN IITMAT B KUCIOPOIHO-KOHBEPTEPHOM Tpoiiecce?

40. Kaknm 06pa3zoM ompenenstoT MOMEHT OKOHUYaHHMS MPOTYBKH?

41. OT Kakux (GaKTOPOB 3aBUCUT MPOIODKUTEIBHOCTD POTYBKHU?

42. B kakoii nepuoJ mpoyBKH HaOMIOAaeTCss MaKCUMalbHasi CKOPOCTh OKHCIIEHHs yriepona?

43. Kax u3MeHsieTcsi CKOpOCTbh OKHCIIEHUS YIVIEpOJa B MEPUOJ NPOLYBKU?

44. Kakne 0CHOBHBIC TEXHOJIOTMYECKHX ITapaMeTpa MeTaslla JOJDKHBI ObITh JOCTUTHYTHI B KOHIE MPOTYBKH?

45. Kak cieayer m3MeHHTh pacxoj JIOMa Ha IUIaBKy IPH yBEIMYEHHM PACYETHOTO PacxXoja TBEP-AbIX OKUCIUTENEeH?

46. KakoBa creneHp ynaneHusi cepbl 3 MeTajlla MPH KHCIOPOTHO-KOHBEPTEPHOI TUIaBKE ¢ BepX-Hel IPOIyBKOH?

47. Kakoga crenens ynanenus ¢ochopa U3 MeTanmIa Ipu KACIOPOAHO-KOHBEPTEPHOH IIIaBKe ¢ BEPXHEH NMPOIYBKOH?

48. VkakuTe Kakoe KOJHYECTBO YrIepoAa MEeTaIOMIMXThI OKUCISETCA MO PeaKlUd HEeMOTHOTO TOpeHHs?

49. B kxakux mpezenax U3MEHSIOT OCHOBHOCTB IIJIaka B KOHBEPTEPHOH IIaBKe?

50. TexXHOIO0rUsl PacCKUCIEHUs CTAlU Ha BBIIYCKE, NOPSAIOK BBOJA PACKUCIMUTENEH U UX yrap.

ITpakTryeckue 3a1aHus I 3aIIUThl KypcoBoit paboThl (oomiue popmyauposku) (YK-11.1-Y1, B1; TIK-3.1-V1, B1; [ICK-2-VY1,

B1):

1. PaccunTaiiTe IpOIOKUTEIFHOCTS IPOAYBKH B KOHBEpTEpe (B MHHYTax) BMECTHMOCThIO 200 TOHH, €CIIH yAeIbHBIA
pacxon kuciaopoaa cocrasusieT S0 M3/, a uHTeHCUBHOCTH NpoAyBKU 800 M3/MuH, a yAenbHas HHTEHCUBHOCTH 4 M3/(T-MUH).

2. Ompenenure NOTPEOHOCTH B KUCIopoae (M3) Ha OKUCIEHHE KPEMHUSI, €CIIM €TO MCXOAHOE CO-IEpKaHHe B

metaomuxrte 0,6 %. Macca meramtomuxTsl 100 TOHH, OCHOBHOCTb IILTaKa 2,5 €11., MOJIEKYJISIPHBIE MacChl KPEMHHS M KHCIIOPOaa
28 u 16 r/M0J1b, COOTBETCTBEHHO.

3. Omnpenennure 06beM 00pa3yroIIerocs MOHOOKCHAA yriiepoaa (M3) MpH OKUCIUTENbHOM padu-HupoBanuu 100 kr
METaJJIONINXTHI, €CIIM UCXOJHOE M KOHEYHOE CoJIepKaHue yriiepoaa coctaBisa-tot 3,5 u 0,5 %, coorBercrBeHHO? CUnTaTh, 4TO
YIIIepO OKUCIISETCS TONBKO IO peakiuu ¢ oopa-3oBanneM CO. OCHOBHOCTP IITaKa 3,5 e11., MOJICKYIISIpHBIE MACCHI yIIepoa 1
kucnopoaa 12 u 16 r/mosb, COOTBETCTBEHHO?

4. Ompezenure pacxos alfOMHHUS JUISl PACKHUCIICHUS CIIOKOMHOM CTalld, €CIM OCTaTOYHOE CO-JICpKaHue YIiiepo/a B
MeTtamie cocrasisaer 0,3 %?
5. Omnpenenure pacxon peppomapranna Mapku ®MH6S5 s packucnenus craau maccoit 1000 kr mpu HavaIbHOM

conepxxanuu mapranna 0,08 %, ecnu conepkaHue yriaeposa Ha Beimycke cocras-isiet 0,05 %, a TpedyeMoe cosiepkaHie MapraHia
B ctanu 0,5 %.

6. Ormpenenure pacxo U3BECTH JJIs HaBEIEHUS IIJJaka OCHOBHOCTBIO 3 €], eciih Ha MOoMeHT e€ nogauu B 100 ToHHOM
KOHBepTepe chopMHUpoBacs HIIaK B KOIHYecTBe 8 TOHH, cofepxkanuii 25 % SiO2 u 3% CaO? B ussectu cogepxurcs 90% CaO u
1% SiO2.

7. Omnpenenure pacxon gpeppocuunus Mapka OC75 mis packHCIEHUs CTATBHOTO TOIYIPOIYK-Ta, MOJYyIeHHOTO B
pe3ynbTare IIaBKU CTald B KUCIOPOJHOM KOHBEpPTEpe eMKOCThI0 160 TOHH, eciu cofiepKaHue YIIepoaa Ha BBIITYCKE COCTABIIET
0,05 %, a Tpebyemoe conepxanue kpemuus B cranu 0,3%.

8. Omnpenenure KOJIMIECTBO 00PA3yIOMIETocs IPH OKUCIUTENFHOM paduHupoBaHud 100 TOHH METaIIOMUXTH KpeMHe3eMa
(B TOHHAX), €CIIM NCXOJHOE COAEPKAHUE KPEMHHUS B MeTaiutomuxTe cocrasiser 0,7 %, KOHEUHOE COAepKaHue yriiepoa B
cransHOM nosynpoaykre 0,3%, ocHoBHOCTS Htaka 3,0 el., MOJIeKyIspHbIe MacChl KpeMHUs U kucnopoa 28 u 16 r/Mons,
COOTBETCTBEHHO.

9. Omnpenenure MOTpeOHOCTH B KHCIOpose (M3) Ha OKUCIEHHE MapraHIila, €CIi €0 HCXOTHOE CO-Iep)KaHue B
meraymtomuxte 0,5 %. Macca metammommxTtel 100 TOHH, KOHEUHOE COJIep KaHHE yre-poja B CTalbHOM nomynpoxaykre 0,3 %,
OCHOBHOCTB IITaKa 2,5 e]., MOJISKYJIpHBIC MacChl Map-TaHla u Kuciopoa 55 u 16 r/Mojb, COOTBETCTBEHHO.

10. Omnpenennure KOJUIESCTBO 00PA3yIOIIErocs NPy OKACIUTEILHOM padUHHPOBaHUH 150 TOHH METAUIOIUXTHI MOHOOKCH IA
Maprasna (B TOHHaX), €CJIM HCXOJHOE COJepKaHue MapraHia B Me-TayutomuxTe cocrasisieT 0,4 %, KOHeYHOe ComepKaHue
yriepoja B cransHoM nonynpoaykre 0,05%, ocHoBHOCTS nutaka 3,0 ex., MoJIeKyIapHbIe MacChl MapraHiia 1 Kuciopoja 55 u 16
I/MOJIb, COOTBETCTBEHHO.

11. Omnpenenure NOTPEOHOCTH B KUcIopoje (M3) Ha okucieHne Gpochopa, eClii ero UCXOJHOE CO-Iep KaHue B
meratomuxte 0,2 %. Macca metammommxtel 100 TOHH, KOHEUHOE COZep KaHHe yrie-poja B cTanbHOM noaynpoaykre 0,03 %,
OCHOBHOCTH Nutaka 3,0 ea1., MoJleKyIsipHbie Macchl hoc-¢opa u kucnoponaa 31 u 16 r/Mob, COOTBETCTBEHHO.

12. Omnpenennute KOJIUIESCTBO 00Pa3yIONIErocss MpU OKUCIUTENFHOM paduHupoBaHnd 100 TOHH METaJUTOMINXTHI
neHTaokcuaa ochopa (B TOHHAX), €CIN UCXOTHOE coaepxkanue dpocdopa B Me-Tayurommxre cocrasisier 0,3 %, KoHeuHOe
cojiepXKaHue yriiepoja B craibHOM noaynpoaykre 0,3%, ocHoBHOCTS 11aka 3,0 ef., MoseKyIsipHble Macchl Gochopa u Kucnopoa




31 u 16 r/M0Jb, COOTBET-CTBEHHO.

13. Ormpenenure 00beM yThsl HA TUIABKY CTaJIM B KHCIOPOJHOM KOHBepTepe eMKocThio 300 TOHH, eciiu yIeNbHBIH pacxo.l
KHCJIOpOJIa COCTaBIsieT 53 M3/T, cofepikaHue KUCIopoaa B nyTbe 99,5%, a ero ycBoenue 95%.
14. Omnpenenure BBIXOJ KHUAKOTO METaJlIa IEpe PACKHCICHHEM, CIH PAacXo] METAIOMINXTHI Ha IUIaBKy coctaBma 100

TOHH, CyMMapHO€ KOJIMYEeCTBO OKUCIUBLIMXCS puMecei — 3,2 % OT Macchl METAIIOLIMXTHI, TOTEPU MacChl METAJUIOLINXTHI C
MBUIBIO0 U BEIOpOcaMu 10 1 % OT Macchl Me-TaJUIOIIUXThI, OTEPH JKeJie3a co IuTakoM B Buae okcuaoB FeO u Fe203 —
COOTBETCTBEHHO 15 1 4 % o1 Maccel mtaka — 10 ToHH. J[pyrue BO3MOKHBIE IOTEPU MACChl METAJUIOIINUX Tl HE YIUTHIBATS.

4). TeopeTrueckre BOMPOCH! M MPAKTUIESCKUE 3aJaHus )11 IPOBECHHUS 3k3aMeHa B ycTHo# popme (YK-11.1-31, V1, B1; TIK-3.1-
31, V1, B1; [ICK-2-31, V1, B1)

TeopeTrueckue BOPOCH dk3aMeHaltnoHHbIX omneroB (YK-11.1-31, V1; IIK-3.1-31, V1; [ICK-2-31, V1):

L. Knaccudukanus craneit mo cnoco0y npou3BoJCTBa, [0 HA3HAYEHUIO, 110 KAYECTBY CTalll, 10 XUMHYECKOMY COCTaBy M
0 CTENIEHU PACKUCICHHOCTH.

2. Hcrounuku o6pa3oBaHMS U POJIb NIUIAKA B CTANICIIABMIIBHBIX Mpoleccax. OOmue MpUHIUIBI YyCTaHOBICHUS
ONTHUMAJIBHOTO HIIAKOBOTO PEKUMa TIIaBKH.

3. MexaHU3MBI OKHCIUTEIRHOTO paQUHIPOBAHMS B CTANICILIABHIBHBIX MpOIeccax.

4. OxwucieHne yriepoaa: poiib, BIMSHHE Ha CBOICTBA CTAaJH, OCHOBHBIC PEAKIMH OKHCICHHUS W MUHHMAJIFHOE OCTATOYHOE
cofiep’KaHue yriiepoja B CTallu.

5. BnusiHie mapaMeTpoB CTaJeIuIaBUIbHOIO MPOLECCa HA CKOPOCTh OKUCIEHHE YIIIEPOJa.

6. OCHOBBI CHHXPOHH3AILUH IIPOIIECCOB 00E3yINepoKMBAHUS M HarpeBa MeTaa.

7. IToBeneHne KpeMHUS B CTaNlCIIABMIIBHBIX IIPOIECCAX: OCHOBHBIE PEAKI[HH, OCTATOYHOE CO-AepKaHHe KPEMHHUS U €ro
BIIMSTHHE HA CBOMCTBA CTallH.

8. IloBeneHue mMapraHia B CTaleIUIaBUIBHBIX IPOLIECCAX: OCHOBHBIE PEAKIIMU, OCTATOUHOE CO-AEP)KaHUE MapraHua U ero
BIIMSTHHE HA CBOWCTBA CTaJIH, JOCTIDKCHUE 3aJaHHOTO COIEPKaHUSI MapraHIa.

9. [ToBenenue ¢ocdopa B crajerIaBUIbHBIX MPOIECCax: OCHOBHBIE PEakMi U 0COOCHHOCTH Je-(hochopaliui B OCHOBHBIX
U KUCIIBIX Ipoleccax, yciaoBus nedocdopannu 1 BiusiHue Gochopa Ha CBOHCTBA CTAIIH.

10. VYnmaneHue cepsl B CTaJeIUIaBIIIBHBIX IIPOIECCAX: OCHOBHBIC PEAKIMH WM YCIOBHA JeCylb(ypa-Iiun, BIMSHUE CEphl HA
CBOMCTBA CTaJIU.

1. PazButue koHBepTEpHOTO crocoda Mpou3BOACTBA cTalu. ToMacoBCKHU Mpolecc.

12. Pa3Butne KoHBepTEepHOTO CrIocoOa MPOM3BOACTBA cTaM. becceMepoBCkuii mporiecc.

13. VYerpoiicTBo KucnopogHOTO KoHBepTepa. OCHOBHEBIE apaMeTpHl, ONPEAEISAIOMIE BO3MOXK-HOCTh Pa0OTHl KOHBEpTEpa
6e3 BEIOPOCOB.

14. YerpoiicTBO KNCIOPOJHOTO KOHBepTepa. DyrepoBKa KOHBEpTEpa: YCIOBHS CIyXObI, TpeOOBa-HUS, MaTCpHaIB,
CTOMKOCTB | CITOCOOBI TIPOJJICHHUS CPOKa CITY>KOBI.

15. [ITnxTOBBIC MaTEepUABl KHCIOPOJHO-KOHBEPTEpHOH TaBKU. TpeboBaHMS K KOMIIOHEHTaAM Me-TaJJIOMIUXTHI.

16. [IIuxToBBIC MaTepHalbl KHCIOPOJHO-KOHBEPTEPHOH iaBku. TpeboBaHus K (irocaM.

17. [IInxTOBBIC MaTepHaBl KHCIOPOTHO-KOHBEPTEPHOH TUIaBKH. TpeOoBaHMS K OKHCIUTEISM.

18. TexHonoru4yeckue onepanuy KUCIOPOAHO-KOHBEPTEPHOH IIIABKHM ¢ BEPXHEH Mojadell TyThs U UX COAEPIKaHUE.

19. TexHonornueckue onepanuy KMCIOPOIHO-KOHBEPTEPHOI MJIaBKU C BEpXHEN Mojaueil 1yThsl U BapUaHThI
KOPPEKTHPOBKY IIJIaBKU 110 XMMHUYECKOMY COCTaBy U TEMIIEPATYPE.

20. B3aumoneiicTBie KUCIOPOAHON CTPYH C JKUAKON BaHHOW MpW BEpXHEW M JOHHOM momaue kuc-noponaa. CTpykrypa
PEaKIHOHHOH 30HBI U MIPOIIECCH, TPOTEKAIOIUE IPH MPOTLYBKE.

21. ITapameTps! IyTbeBOrO peXUMa KUCIOPOIHO-KOHBEPTEPHON MIaBKU M MX BIMSHHME Ha MOKa3a-TEIH MIaBKH.

22. [ToBeneHne coCTaBISAIONIMX YyryHa IPU MPOAYBKE METaJIa KHUCIOPOAOM.

23. ITapameTps! UIAKOBOTO PEXMMa M TPeOOBAHMS, MPEABIBIIEMBIC K IIIAKY KHCIOPOJHO-KOHBEPTEPHOTO IIpoIiecca.

24, VYcnoBus (GOpMUPOBaHHUS [IUIAKA U NIIAKOBBIN PEXHUM KHCIOPOAHO-KOHBEPTEPHOH IIIABKH.

25. JluHaMuKa II1aKooOpa30BaHMS B X0JI€ KOHBEPTEPHOH IUIaBKH.

26. IloBeneHue sxenesa U €ro NOTEPH MIPU KUCIOPOIHO-KOHBEPTEPHOH IaBKe. BIX0o rogHoro.

27. INepeuncnute MpUXOTHBIE M PACXOJHBIC YAaCTH TEIJIOBOTO OajlaHCa KUCIOPOAHO-KOHBEPTEPHOH IIABKH C BEpXHEH
MPOTYBKOH.

28. Oxuraxxaronye 100aBKH IPH KUCIOPOTHO-KOHBEPTEPHON TUTaBKH, UX NMPEUMYIIECTBA U HEIO-CTATKH.

29. OCHOBHBIE NIPUXOAHBIC U PACXOAHBIC CTaThH MATEPHATIBHOTO M TEIUIOBOTO OANaHCOB KHCIIO-POJHO-KOHBEPTEPHOMH
TUIaBKU.

30. CrnocoOBbl MOBBIICHUS I0JIH JIOMA B METAIMYECKOH IIMXTE KUCIOPOIAHBIX KOHBEPTEPOB.

31. BnmsHue pa3nudHBIX (aKTOPOB HA PAcXOJ JIOMa MPH KHUCIOPOIHO-KOHBEPTEPHOH IIIaBKeE.

32. IIpeumyiecTsa ¥ HENOCTATKU KUCIOPOAHBIX IIPOLECCOB ¢ BEPXHEH M JOHHOU MPOAYBKOU KucnopoaoM. Ilepeuncnure
BapUaHTBl KOHBEPTEPHBIX MPOLIECCOB C KOMOMHUPOBAHHOI MPO-AYBKOH U JaliTe NX KPATKYIO XapaKTEePHCTHKY.

33. IIpenmyiecTBa ¥ HENOCTATKH KUCIOPOAHBIX NIPOLECCOB ¢ BEPXHEH U JOHHON IPOAYBKOH KHCIOPOAOM.

34. KoHCcTpyKTHBHBIE 0COOEHHOCTH KOHBEPTEPOB C JOHHOW NPOTYBKOH.

35. OCO0OEHHOCTH TEXHOJIOTUH KHUCIOPOAHO-KOHBEPTEPHOH IIJIABKU C JOHHOHM Mojavei JyThs.

36. INepeuncnure NpUXOJHBIE U PACXOAHBIC YACTH MaTEPUAILHOTO OanaHca KHCIOPOAHO-KOHBEPTEPHOH IIIIaBKU C BEPXHEH
IIPOAYBKOH.

37. IMpuHnun paboTe! MApTEHOBCKON IIEYH.

38. YCTpolCTBO MapTEHOBCKOH MeYH.

39. Oco0GeHHOCTH MapTEHOBCKOTO IPOIEcca: HEAOCTATOK TEIlIa MPOoLecca, XapakTep aTMoc(ephl, yIacTHe B Ipolecce

IIJaKa ¥ MOIHBL
40. OCHOBHBIE Pa3HOBUIHOCTH (BapHaHThI) MAPTEHOBCKOTO MpOLEcca: PyAHBIH, CKpam-pyaHbIi Mpolecc, CKpam-npouecc u




CKpaIl-yrojabHbIi MapTeHOBCKuUil mpouece. Mx xapakrepucTuka.

41. Ha3nauenue 1 ycTpOHCTBO KOHCTPYKTHBHBIX 3JIEMEHTOB MAapTEHOBCKOII Ileun: pabouee Ipo-CTPaHCTBO, TOJIOBKH,
ITAKOBUKH, PETEHEPATOPbI, 00poBa.

42. OCHOBHBIE TTEPHOBI MAPTEHOBCKON IITABKM M MX 3HAUCHHE.

43. INepeuncnuTe OCHOBHBIE MEPHOBI MAPTEHOBCKOI! MIaBKu. I1oApoOHO U3NOKUTE COAEPAHKAHUE ONEpalUU MO 3aBajKe
TBEPABIX HIMXTOBBIX MATEPHUANIOB U HX MIPOTPEBY.

44. IepeuncnmTe OCHOBHBIC MEPHOABI MAPTEHOBCKOH IUIABKHU. I10ApOOHO M3II0XKHTE COAEpKAHUE OTIEpalvil IUTABICHHS H
JIOBOJIKU.

45. Omnpenenenus pacxona TBEPABIX OKHCIUTENEH B 3aBaJIKy IPH CKpal-pygHOM MapTEHOBCKOM Ipolecce 0e3 MpoayBKU
KHCIIOPOJIOM.

46. OcHOBHBIE (DAaKTOPHI, BIUSIONINE HA PACXOA TBEPIBIX OKUCIHTENCH B IEPUO 3aBAJIKH.

47. OTnuuns CKpan-KUCIOPOAHOTO OT CKpamn-pyIHOrO M APYTHX BapHaHTOB MapTEHOBCKOTO Mpo-Iiecca.

48. Oco0OeHHOCTH TPOBEAEHUS CKPAIl-KHCIOPOAHOTO BapHaHTa MapTEHOBCKOTO IPOLECCa.

49. IloBeneHue KpeMHUsI X MapraHiia B MapTEHOBCKOMU ILJIaBKE.

50. [Inakoo6pa3oBaHKe U MITAKOBBII PEKUM MapTEHOBCKOW MIABKH.

51. Temnnosas pabota (Ternopas Harpyska u KIIJI ucrnonb3oBaHMs TOIIMBA) U OTOIJIEHHE MapTe-HOBCKUX Iedeit

52. VYCeTpoiicTBO U CYIIHOCTh PabOThI JBYXBAHHOTO CTAJEIUIABHIBHOTO arperara.

53. TexHONMOTHS IIJIAaBKY CTaJIM B IByXBaHHBIX II€9aX: OCHOBHBIC TEXHOJOTWYECKHE ONEPallMi U UX COBMEIICHHE.

54. [epeuncnuTe TeXHOJOTHH KOBIIEBOW 00paboTku cranu. [ToapoOHO M3I0XKHUTE CIIOCOOBI pac-KUCISHUS CTaJIH.

55. [epeuncnure TEXHOJIOTUH KOBIIEBOH 00paboTku crany. [loapoOHO M3noXkHUTE COCOOB! yAa-JIeHHs BOJOPOJa M a30Ta U3
CTaJIl.

56. INepeuncnuTe TEXHOIOTHH KOBIIEBOH 0OpPabOTKH CTald. YKaXHUTe MPUYUHBI 00pa30BaHUS HE-METaTHYECKUX
BKJIFOUCHHUH B CTAJIU U CIIOCOOBI OOPLOBI ¢ HUMHU.

57. INepeuncnure TEXHOJIOTUH KOBIIEBOH 00paboTky crany. [1oapoOHO M3IOKHUTE TEXHOJIOTUIO NPOIYBKH MeTallia
WHEPTHBIM Ta30M.

58. [lepeuncnuTe TEXHOIOTHH KOBIIEBOH 00padoTku cranu. [ToapoOHO H3NOKHUTE CrIOCOObI 00pa-00TKH MeTallila BAaKyyMOM.
59. [epeuncnure TEXHOJIOTNH KOBIIEBOH 00paboTku cranu. [logpoOHO M3M0KHUTE BApHAHTBI 00-pabOTKU CTal
CHHTETHYECKUMH IITAKaMH, TBEPIBIMHA IIUIAKOBEIMU CMECSMH M TOPOIIKO00-pa3HBIMHI MaTepHalaMH.

60. INepeuncnute TEXHOIOTHH KOBIIEBOH 00paboTku cranu. I1oapoOHO H3I0XKHUTE TEXHOJIOTHIO KOMIUIEKCHONH 00paboTKU
CTalu.

[IpakTHueckne 3agaHus IK3aMEHAIMOHHBIX Omteros (o6mme popmynuposkn) (YK-11.1-Y1, B1; I1K-3.1-V1, B1; IICK-2-V1, B1):
I. Jns ycnoBuii OCHOBHOTO (KHCIIOTO) KUCIOPOJHOTO KOHBEpTEpa ONpPEAeNUTh PacXol KUCIopo-aa Ha okucienue C, Si,
Mn, P uyryHa u KoJan4ecTBO POJYKTOB peakiuy okucieHus. CocTaB uyyryHa U Apyriue HeoOX0XMMble JaHHbIC IPHHSATh
camocTosTenbHo. Pacder Bectn Ha 100kr 4y-ryHa.

2. Jlnst ycnoBuil OCHOBHOTO CTaNEINIaBUIBHOTO IIpoliecca onpeaenuTs koaumdectBo CaO, He0OX0-I1UMOe Ha CBA3bIBAaHHE
HEPEeBOANMON B IIIAK CEPbl YyT'yHA M KOJIMYECTBO NPOAYKTOB peakunu aecynbdypaunu. CocraB 4yryHa ¥ Apyrue HeOOX0oAUMbIe
JTaHHBIE IPUHATH camocTosTeNbHO. Pacuer Bectu Ha 100k yyryHa.

3. OmnpenennuTts pacxox M3BECTH (M3BECTHSKA) A HABEACHMS IIIaKa 3aJaHHOW OCHOBHOCTH B KHCIIOPOIHOM KOHBEpTEpe
(MapTeHOBCKOM MEUH), €ClIU MOCIIe TPETH [UIMTENILHOCTH MEepro/ia MPOIYBKH (IIaBKH) U3BECTHO TEKYLIEE COAEpKaHHe B IIIaKe
KpeMHe3eMa M OKCHJa Kanblust. HeoOxomuMsble a1 pacdeTa JaHHbIE IIPUHSTH CAMOCTOSITENbHO. Berancnenus nposoauts Ha 100kr
qyryHa.

4. Omnpenenuts cocTaB MITaka, 0Opas3yroIerocsi mpu MpoayBKe B OCHOBHOM KHCIOPOJHOM KOH-BepTepe 1T JKMAKOTO YyryHa
3a7aHHOTO cocTaBa. OCTaTOYHOE COJIEPKaHKE YIIIepo/ia B CTAJIN yKa3bIBaeTCs B 3a1aHUU. HeoOxoanMble U1 pacueTra JaHHbIC
IPUHATE CAMOCTOSITEIIBHO.

5. Omnpenenurts NPOOIKUTETBHOCTh IPOJYBKH B KOHBEpTEpe (B MHHYTaX) IPH U3BECTHOM Macce IUIABKH, YIEIbHOM
pacxojie KHCIOpOJa U UHTEHCUBHOCTH IIPOTYBKH.
6. Ompenenure pacxoxn (peppocIuiaBoB A PAaCKUCICHUS TUIABKH CTald M3BECTHOW MacChl NIPU W3BECTHBIX HAYAIBHOM U

TpeOyeMOM COJIepKaHUH IIEMEHTOB-PACKICIUTENEH, a TAKKE H3-BECTHOM COZEP)KaHUH YITIEPO/ia B MOIYHIPOIYKTE Ha BBITYCKE.

5) TecToBbBIE BOIIPOCHI ¥ 3aJaHUA IJIA IIPOBCACHUA 3TAIIOB HpOMe)KyTO‘IHOﬁ aTrTecrauu B (bopMe KOMIIBIOTCPHOI'O TECTUPOBAHUA
(VK-11.1-31, V1, B1; [IK-3.1-31, Y1, B1; [ICK-2-31, V1, B1)

Tecrossle Bonpockl (YK-11.1-31; TIK-3.1-31; TICK-2-31):

. OT™MeTbTe 2 BEPHBIX ONPEETIEHHs CTANH.

. YKaxuTe 2 MOJI0XKATETbHBIE (QYHKIIMH OCHOBHOTO CTaJNICTNIABIIIFHOTO IIJIaKa.

. OCHOBHOCTS IITAKa B CTaJICIUIABIMIIBHBIX NIPOIECCAX ONPEAENIeTCS U3 BRIPAXKEHHS. . .

. Kak Ha npakTHKe OLIeHUBAIOT OKUCIUTEIbHYIO CIIOCOOHOCTD (OKUCIEHHOCTD) II1aKa?

. Hackombko TOTHO OKHCIIsAeTCs] KpeMHHUH METaJUIONIHXTHL B YCIIOBHAX OCHOBHOTO CTaJeIUIa-BHIIEHOTO Iporecca?
. YxaxuTe TpeOOBaHUS K COCTaBY NIIAKY AT yraneHus gpocdopa u3 merayma?

. Ykaxkute TpeOOBaHUS K COCTaBy LIIAKY AJS yAalIeHHs cepbl U3 MeTasa?

. Kucnoposnno-xoHBepTepHsIit poriecc - 3710. ..

. UeMm ompezensieTcst pacxo.l KHCIOPOTHOTO AyThsI Ha IIPOBEICHIE KOHBEPTEPHON IIITaBKH?

10.Korza u ¢ kakoif 11e7pi0 IPOBOAAT PACKUCICHUE CTAIIU?

11.Yem onpenensercs pacxoj METAUIMYECKOTO JIOMa Ha MIIaBKY CTaldH B KHCIOPOJHOM KOHBEp-Tepe?

12.B xakoii mepno/I ITaBKU, U KaKoe TOIUTHBO MCIOIB3YeTCs MTPH BBIIUIABKE CTAIM B KUCIIO-POTHOM KOHBEpTepe?
13.YkaxxuTe 1B€ OCHOBHBIC ITPUXOHBIE CTAThH TEIUIOBOTO OaaHCca KUCIOPOAHO-KOHBEPTEPHON TIIABKH.
14.BBIX0J )KHUIKOTO METalIla B KOHBEPTEPE C BEPXHEN MPOTYBKOM COCTABISET. ..
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15.C kakoii HenpIo UCIOIB3YIOT U3BECTh KOHBEPTEPHOH IIIaBKe?

16./1aBnenue qyThs Iepes colulaMu B )ypMax KOHBEPTEPOB COCTABIISET. ..

17.YKakuTe OCHOBHYIO POJIb METANIMUECKOI0 JIOMa B KOHBEPTEPHOH! InaBke?

18.Pacxo 10Ma B KOHBEpTEPE C BEPXHEH NIPOJYBKOU COCTABISAET. ..

19.Bo Bpems polyBKM B KOHBepTepe pypma pacnosaraercs. ..

20.Yxkaxute 4 hakTopa, KOTOpble HEOOXOANMO YUUTHIBATh IIPU pacueTe pacxojia METaINue-CKOTO JIOMa Ha IIJIaBKY CTaJU B
KOHBepTepe?

21.C xaKoii I[eIbI0 UCHOIB3YIOT OKATHIIIN B KOHBEPTEPHOI MIaBKe?

22.Kak crieyer U3MEHUTh Pacxo]] METaLIMYEeCKOT0 JIoMa IS IIOBBILIEHHs TpeOyeMoi TemIepa-Typbl METajlla Ha Bhlycke Ha 30-
40°C?

23 .IIpofoIKUTENBHOCT IPOJYBKH B KOHBEPTEPE COCTABISACT. ..

24.PacnionokuTe TeXHOJIOTHYECKUE ONepalluil KOHBEPTEPHOI! IIIaBKU B IPaBUIBHOM MOPSAIKE, HAUWHAS C ONEPAIUU I10 OCMOTPY
KOHBEpTEpa U PEMOHTY (YTEPOBKH.

25.YkaxuTe 3 TIaBHBIX YCI0BHUs ynaneHus Gocdopa u3 Meramia B UTaK

26.YxaxxuTe 3 INIaBHBIX YCIOBUS YAAJICHUS CEphl U3 MeTallla B MITaK

27.YkaxxuTe CTeTIeHb OKUCIEHUS] MapraHIla B YCIOBUAX «KIACCHYECKOTr0» KHCIOPOIHO-KOHBEPTEPHOIO Mpolecca
28.YKaXuTe CTeTIeHb OKHUCICHNS MapraHIa B YCIOBUAX KHCIOPOIHO-KOHBEPTEPHOTO IIpoIiecca ¢ JOHHON IIPOTyBKOH

29.Y nenpHbII pacxo]l KUCIOPOJa B «KJIACCHYECKOM) BapUaHTE KUCIOPOIHO-KOHBEPTEPHOTI'O IIPO-11€CCa COCTABIIAET
30.YkaxuTe 2 napamerpa, onpeIesionnX yAeIbHbIH pacXo KUCIOpoaa Ha MIIaBKy

31.I1pu xakoM nonokeHUn QypMbl HAYMHAIOT HEPUOJ IPOLYBKH B «KJIACCHYECKOM) BAPUAHTE KUCIOPOAHO-KOHBEPTEPHOTO
nporuecca?

32.B kakoM citydae B X0 IIPOYBKHU BBIHYK/CHBI H3MEHATH MOJIOXKEHHE (QypMbI?

33.IToTepu MeTasuIa ¢ BBIHOCAMH M BHIOpOCAMHU B KHCJIOPOIHO-KOHBEPTEPHOM HpoIiecce 0OBIYHO COCTaBIISIOT

34.TTorepn MacChl METAJUTONIUXTHI B «KITACCHIECKOM» BapHAHTE KHCIOPOJHO-KOHBEPTEPHOTO MPOIIecca COCTABIISIIOT
35.Yro He0OXOAMMO YIUTHIBATh IIPH ONIPEIENeHNN TpedyeMoil TeMIepaTypsl MeTallla Ha BBITyC-Ke?

36.C xaKoif eNpI0 UCIOIB3YeTCs MIIABUKOBBIH MINAT B KUCIOPOAHO-KOHBEPTEPHOM TIpo1iecce?

37.Kakum 006pa3omM onpeesnsitoT MOMEHT OKOHYaHUS IPOIYBKHU ?

38.0T1 KakuX ABYX (haKTOPOB 3aBHUCUT IIPOTOIDKUTENEHOCTD TIPOTYBKH?

39.B kakoii meproJ| IpoayBKH HAOIMIOJAeTCs MaKCUMAaJIbHAS CKOPOCTh OKHCIICHHUS yraepoaa?

40.CxopoCTb OKUCIIEHUS YIIEPOo/ia B CEpeArHE EpHO0/ia IPOAYBKH COCTABISIET

41.Kaxue 2 OCHOBHBIX TEXHOJIOTHYECKHUX ITapaMeTpa MeTajula IOJDKHBI OBITh JOCTUTHYTHI B KOH-IIE TIPOTYBKH?

42 Kak cienyeT U3MEHHUTh PacXo/l JIOMa Ha IIaBKY [P YBEJIMYEHUH PACYETHOIO PACX0/1a TBEP-AbIX OKUCIUTEICH?
43.CreneHsp yaaneHHs cepbl U3 MeTajla IPU KUCIOPOJHO-KOHBEPTEPHOH MIaBKe ¢ BEpXHEH Mpo-ayBKOil cocTaBiseT
44.Crenensp ynanenus Gpochopa U3 METaIa IPH KUCIOPOIHO-KOHBEPTEPHOH IIIABKE C BEPXHEH NPOIYBKOM COCTaBISIET
45.YkaxuTe Kakoe KOJHIECTBO YIIIepo/ia MEeTAUIOMINXTH OKHACIISETCS IO PEaKINH HeTTOJTHOTO TOPeHNs?

46.0OcHOBHOCTS IIUIaKa B KOHBEPTEPHOI! MIaBKe OOBIYHO M3MEHSETCS B IIpeaenax

47.Yrap mapranua (13 (eppociriaBa) Ipyu pacKUCICHUH CTalIM B KOBIIE COCTABJISET

48.Yrap xpemHus (13 GeppociriaBa) Mpy PaCKUCICHUAH CTAIH B KOBIIIE COCTABISAET

TecroBbie 3amaun (YK-11.1-Y1, B1; T1IK-3.1-Y 1, B1; [ICK-2-Y1, B1):

1 Paccuuraiite mpoA0KUTENBHOCTh MPOAYBKH B KOHBEpTEpe (B MUHYTaX) BMECTUMOCThIO 200 TOHH, €CIIU YIeIbHBIN pacXo/y
Kuciopoxa cocrasisier 50 M3/T, a ”HTEeHCHBHOCTH NTpoayBKH 800 M3/MuH, a yaenbHas HHTEHCHBHOCTE 4 M3/(T-MuH). OTBeT B
MHHYTaX yKa3aTb C TOYHOCTBIO J0 J1e-CSTHIX.

2 Onpeznenure NoTpeOHOCTE B KUCIOpoAe (M3) Ha OKUCIIEHHE KPEMHHUSI, €CIIM €r0 UCXOAHOE cojiep-kaHue B Metayutomuxrte 0,6 %.
Macca meramuromuxTsl 100 TOHH, OCHOBHOCTB IITaka 2,5 e1l., MO-JIEKYJIIPHBIE MacChl KpeMHHUS B KUciaopona 28 i 16 r/Mob,
COOTBETCTBEHHO. [10TydeHHbIH pe-3ynbTaT B METpax KyOMIECKHX OKPYITIUTH J0 LEJIOTO 3HAYCHNUS U yKa3aTh 0e3 eqUHHUIL
U3MEpEeHHs.

3 Onpexaenure 00beM 00pa3yroIIerocss MOHOOKCHAA yriepoa (M3) Mpu OKUCIUTEIbHOM paduHu-poBannd 100 KT METaJTIONIMXTHI,
€CJIM UCXOJHOE M KOHEYHOE CoJiep)aHue yriaepoaa coctasisor 3,5 u 0,5 %, coorBercTBeHHO? CUNUTATh, UTO YIVIEPO OKHUCIISETCA
TOJIBKO TI0 peakuun ¢ oopazoBa-HueM CO. OCHOBHOCTH IIIaKa 3,5 eJ1., MOJNEKYIIsIpHBIC MacChl yraeposa u kuciaoposa 12 u 16
I/MOJIb, COOTBETCTBEHHO? [10MTydeHHBIN pe3yabTaT OKPYIIIUTE JI0 LEJIOr0 3HAUYCHHS B yKa3aTh B KyOMYecKux MeTpax (uudpoii 6e3
eIMHHAI] H3MEPEHUS).

4 Ompenenure pacxo aJllOMUHMS Ul PACKUCIICHHs CIIOKOMHOM cTallu, €ClIM OCTAaTOUHOE COAEP-KaHUE YIIIEpO1a B METallIe
cocrasnset 0,3 %? Pe3ynsTaT nmpuBeguTe B TpaMMax Ha TOHHY cTanu (1udpoit 6e3 eXuHUI] U3MEPEHUS).

5 Ompenenute pacxon ¢heppomaprania Mapka @MHOS st packucieHus cranu maccoi 1000 Kr mpu HayaIbHOM COZCPIKaHUT
mapranna 0,08 %, eciu conepikanue yrieposa Ha Beiycke coctaB-ysieT 0,05 %, a TpedyeMoe coeprkaHue Maprania B cranu 0,5
%. Pe3ynmbpTaTsl pacyeTa HEOOXOAUMO OKPYITIUTH [0 IIENOTO YKCIIa U YKa3aTh B KIIorpaMMmax (Iiudpoit 6e3 eXuHUI] U3MEPEHUS).

6 Onpeznenure pacxoJl U3BECTH [yl HaBEeICHHUS 11IJJaka OCHOBHOCTBIO 3 €[], eClIM Ha MOMeHT e€ mmo-1auu B 100 TOHHOM KOHBepTepe
copMupoBacs IUIaK B KOJIMUECTBE 8 TOHH, conepkamuii 25 % SiO2 n 3% CaO. B usectn comepxutcs 90% CaO u 1% SiO2.
PesynmbpTat ykazaTh B KHJIOTpaMMax (OKPYIIIUTE O LEIBIX U MPUBECTH 0€3 SAUHUI N3MEPEHHS).

7 Onpenenure pacxon Gpeppocunnnus Mmapku @C75 s pacKUCISHUS CTAIbHOTO NOJIYNPOIYKTA, OJIYYEHHOTO B Pe3ylbTaTe
IUTaBKH CTAJIM B KUCIIOPOJHOM KOHBEpPTEPE eMKOCThIO 160 TOHH, eciM coJep)kaHue yriepoa Ha Belmycke coctasisier 0,05 %, a
Tpebyemoe comepxkanue kpeMHus B cra-iu 0,3 %. Pe3ynpraTel pacdera B KHJIOrpaMMax OKpYIJIATH IO IIEJIOTO M yKa3aTh B MOJIE
oTBeTa 0e3 eAUHHI H3MEPEHHUS.

8 Omnpenenure KOJIMYECTBO 00Pa3yOIIErocs MPH OKUCIUTEIbHOM paduHupoBaHuu 100 TOHH Me-TaJUIONIMXThI KpeMHe3ema (B
TOHHAX), €CJIM HCXOTHOE COAEPKaHNE KPEMHHS B METAINIOMNXTe co-cTaBisieT 0,7 %, KOHEUHOE Co/lepKaHHe YIIepoaa B CTaIbHOM
noxynpoykre 0,3%, ocHOBHOCTH nutaka 3,0 ex., MOJIeKyIIpHbIE MacChl KpeMHHUS U KUcTIoposa 28 i 16 1/MoJIb, COOTBETCTBEHHO.
ITosrydeHHBIH pe3yabTaT B KUIIOTpaMMax OKPYIJIUTH JI0 LIEJIOTO U YKa3aTh B T0JIe OTBeTa 0e3 eIu-HHIl U3MEPEHHUS.




9 Onpenenure NOTPeOHOCT B KUCIOpOe (M3) HAa OKUCIIEHHE MapraHIiia, €CIM er0 UCXOJHOe co-epkanue B Metatomuxte 0,5 %.
Macca meramnouxTsl 100 TOHH, KOHEUHOE COJIepKaHUE YIile-poAa B cTaibHOM nosrynpoaykre 0,3 %, ocHOBHOCTS 11Ij1aka 2,5 ef.,
MOJIEKYISIpHBIE MacChI Map-TaHIa M KAciaopoaa 55 u 16 r/mMois, cooTBeTcTBeHHO. [10TydeHHbIH pe3yapTaT B MeTpax KyOnde-CKIX
OKPYIJIUTH [0 L[EJIOTO 3HAUEHHS M yKa3aTh B [OJIe OTBETA 0€3 eANHUI] H3MEPeHUSI.

10 Omnpenenure KOJIUYECTBO 0OPaA3yIOIIEroCs P OKUCAUTENbHOM paduuupoBanuu 150 TOHH Me-TaTOMIMXTHl MOHOOKCH 1A
Maprasua (B TOHHaX), €CJIM HCXOJHOE COJEPKaHUEe MapraHiia B Me-Ta/uomuxTe coctaBisieT 0,4 %, KOHEYHOE CofepKaHUe
yriaepoja B cTanbHOM nomiynpoaykre 0,05%, ocHoBHOCTS nunaka 3,0 1., MoJIEeKyIIIpHbIe MacChl MapraHia 1 Kkuciopoja 55 u 16
I/MOJIb, COOTBETCTBEHHO. I10TydeHHBII pe3ynbTaT B KHIOTPaMMax OKPYIJIUT A0 LIEJIOT0 3HaYEeHHs U yKa-3aTh B MOJIE OTBeTa Oe3
€IUHUI] U3MEPEHUSL.

11 Onpenenure moTpeOHOCTH B KHcnopoe (M3) Ha okucieHne ¢pocopa, eciii ero HCXoAHoe co-Aepkanne B Metayurommxre 0,2 %.
Macca meramromuxTs! 100 TOHH, KOHEUHOE COJEpKAHUE yIiIe-poa B cTaabHOM Homynpoaykre 0,03 %, ocHoBHOCTH nutaka 3,0
/1., MoJIeKyIsApHbIe Macchl poc-opa u kucnopoaa 31 u 16 r/Mosb, cOoTBeTCTBEHHO. I10TydeHHBIN pe3ynbTaT B MeTpax Kyonuue-
CKHMX OKPYIVIUTB JIO IIEJIOTO 3HAYECHHS M YKa3aTb B MOJIC OTBETa 0€3 CANHUI] U3MEPCHUS.

12 Omnpenenute KOIUIECTBO 00pa3yIOMIerocs Mpy OKUCIuTeNbHOM paduaupoBanny 100 TOHH Me-TaIONIMXTHI IIEHTA0KCH Ia
(ocdopa (B TOHHAX), €CITH UCXOTHOE Cofiepkanue Gocdopa B Me-Tayurommxre coctaisteT 0,3 %, KoHEUHOE CoiepKaHUe YIIepoaa
B cTasibHOM moaytpoaykTe 0,3%, ocHOBHOCTB 1utaka 3,0 el1., MoJieKy/sipHbIe Macchl hocopa u kuciopona 31 u 16 r/mMons,
COOTBET-CTBEHHO. [10JTydeHHBII pe3ynbTaT B KHJIOTpaMMax OKPYIIIUTH JI0 [IEJIOTO 3HAYEHHS M yKa3aTh B ITOJIe OTBETa 03 eANHMIT
M3MEpEHHUS.

13 Omnpenenute 00beM AyThsl HA TIABKY CTAIX B KUCIOPOJHOM KOHBepTepe eMKOCTbi0 300 TOHH, eClii yAenbHBIH pacxos
KUCIIOpo/a cocTaBisieT 53 M3/T, comepkaHue Kuciaopoaa B ayrbe 99,5%, a ero ycoerne 95%. OTBET NPUBECTH B THICSYaX METPOB
KyOW4eCKHX IyThsl O€3 yKa3aHUS eAWHHI] H3MEPEHHUS.

14 Onpenenute BBIXO KUIKOTO METalia iepel pacKUCISHUEM, eCIIH Pacxo] METAJUIOMIMXTHI Ha TaBKy coctaBui 100 ToHH,
CyMMapHO€ KOJINUECTBO OKUCIUBIIMXCA TpuMeceit — 3,2 % oT MacChl METaNIOMIMXTHI, TOTEPU MACChl METAJUIOLIUXTHI C MBUIBIO U
BeIOpOcaMu 110 1 % OT Macchl Me-TaJUIOIINXTH, TOTEPH XKeJe3a co nuiakoM B Bune okcnnoB FeO n Fe203 — cootBercTBeHHO 15 1 4
% ot maccsl 11aka — 10 ToHH. [Ipyrue BO3MOKHBIE IOTEPH MACChl METAJUIOIIUXThI HE yUUThIBaTh. OTBET yKa3aTh B TOHHAX C
TOYHOCTBIO J10 LIENbIX (03 eqUHUI U3MEPEHUS).

5.2. IlepeyeHb MMCbMEHHBIX PadOT, BHINOJIHSIEMBIX 10 AMCHUILIMHE (Moay 10, TpakTuke, HUP) - 3cce, pedeparsi,
NPaKTHYeCKHe M pacueTHO-rpadmueckue padoThl, KYPCOBBIE PA0OTHI MJIH NMPOEKTHI, 0TYETHI 0 mpakTuke uwian HUP u ap.

KypcoBas pabora Ha Temy: "TexHOJIOTHS 1 pacyeT IUTaBKU CTallM B KUCIOPOIHBIX KoHBepTepax' mo Bapuantam (YK-11.1-31, V1,
B1; TIK-3.1-31, V1, B1; TICK-2-31, V1, B1). BapuanTsl 3a1anuii npuBeCHB B METOINIECKUX YKA3aHHSIX 110 BHIIOJTHEHUIO
KypCOBOI pabOTHI.

3agaHue Ha BHIIOJTHEHHE KypCOBOM paOOTHI BEIaeTCs Ha 2 HeJelIe CEMeCTpa, CPOK CIaud Ha MPOBepKy - 14 Henmens. KoHcympranmm
TI0 BOIIPOCAM, CBSI3aHHBIM C BEIITOJTHEHHEM KypCOBOH PaOOTHI MPOBOISTCS MO COTIIACOBAHHMIO C TPENo[aBaTeNIeM, BEAYIINM
JMCLUILIMHY, B COOTBETCTBHH C PaCIHCaHUEM.

OdopmiieHHas B COOTBETCTBHUHM CO CTaHIApTaMHU KypcoBas paboTa claercst Ha Kadeapy MEeTalTyprHueCKiX TEXHOIOTHH 1
obopynoBanws. [IpaBIbHO BEITOTHEHHAs paboTa JOIycKaeTcs K 3amure. PaboTta, He momyeHHas K 3aluTe, BO3BpAIIaeTcs
CTyAEHTY Ha 10paboTKy.

3amura KypcoBoil paboThl MOKET ITPOBOJHUTCS B YCTHOW (pOpMeE 110 KOHTPOJILHEIM BOIIPOCAM U 33/IaHUSIM, WU B BUIE
KOMIIbIOTEPHOT'O TECTUPOBaHMS 10 TECTOBBIM 3a1aHusIM B cpene LMS Canvas.

5.3. OueHouyHble MaTepHuaJbl (OLIEHOYHBbIE CPEICTBA), HCNOJb3yeMble /sl IK3aMeHa

Tekymuii KOHTPOJIb PE3YILTATOB OCBOCHUS Y /] B COOTBETCTBUU ¢ paboUei MporpaMMOi U KaJIeHIaPHO-TEMATHIECKUM IIIIAHOM
MIPOUCXOIUT MPU UCTIONB30BAHHUY CIEMYIOMINX 0053aTeIbHBIX (POPM KOHTPOJISL:

1). BeimonHenue u 3amuTa 1a00paTOPHBIX PabOT B BUE YCTHOTO ONpoca M0 KOHTpoibHbIM BompocaM (YK-11.1-31, V1; [IK-3.1-
31, V1; IICK-2-31,Y1);

2). BrimonmHeHne KOHTPOIBHBIX PaboT B muchMeHHOM hopme mo ommeram (YK-11.1-31, V1, B1; T1K-3.1-31, V1, B1; TICK-2-31, V1,
B1). Huxe npencrapnen oOpasen Ounera Uit KOHTPOIBHON pabOTHI.

®enepanrbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE yIpekICHHIE BBICIIETO MTPOQEeCcCHOHAIEHOTO 00pa3oBaHuUs
HALIMOHAJIbHBIN UCCJIEJOBATEJILCKUM TEXHOJIOTMYECKHIM YHUBEPCUTET «MHUCuC»

HoBotpounkwuii punman

Kagenpa MeTammypriueckux TEXHOJIOTHI U 000pyIOBaHHS

KOHTPOJIbHAA PABOTA Ne 1

BUJIET Ne O

Jucruruinaa: «Teopust U TEXHOIOTHSI IPOU3BOJICTBA CTAITH

Hanpasnenue noarorosku 6akanaspos: 22.03.02 «Metamryprus»

IIpoduns monroToBku: « MeTaTyprust YepHBIX METAIIIOB)

®opma 00ydeHus: OuHas

dopMa mpoBeCHIUsI KOHTPOJIBHOM PadOTHI: MUCEMEHHAS

1. Merannypray cTajiy 1 OCHOBHBIE TIEpHOIBI ee pa3BuTHA. Kiaccudukarms cranei o croco0y Npon3BOJICTBA, IO HA3HAYECHHIO,
M0 Ka4eCTBY CTalH, 10 XUMHYECKOMY COCTaBY U 110 CTENEHU PACKUCICHHOCTH.

2. 3amayva. /Iy1s1 ycoBUil OCHOBHOTO KHCIOPOTHOTO KOHBEPTEPa ONMPEACIUTh PACXO.] KHCIOPOJa HA OKUCICHHE KPEMHUSI YyryHa U
KOJIMYECTBO TMPOIYKTOB PeakIuy okuciaeHus. CocTaB UyryHa H Ipyrue HeoOXoAnMble JaHHbBIC IPHHATH CAMOCTOSATENbHO. Pacyer
Bect Ha 100KT yyryHa.

CocraBui:

3aB. kKadeapoirt MTuO A.H. llanosanos

IIpomexxyrounas aTrecTanus o Y [ oCymecTBIseTcs Mpy UCTIOIb30BaHUN CIEMYIOMNX 005-3aTeBHBIX ()OPM KOHTPOJIS:




1). BeimosHeHHe U 3aIUTa KypcOBOM pabOTEI B YCTHOH (hopMe IO KOHTPOJIBHBIM BOIIPOCAM U 3aJaHHSM, WU B BUJIE
KOMITBIOTEPHOTO TECTUPOBAHMS 110 TECTOBBIM 3ajaHusiM B cpene LMS Canvas (YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; TICK-2-
31, V1, B1). Tecthl 1uist 3aUTHI KypcOBOH paboThl reHepupyrotces cucreMoit LMS Canvas u3 6aHKa TECTOBBIX BOIIPOCOB H
3aganuil. Tect cocrout n3 10 Teopernueckux BormpocoB (1 6ami 3a mpaBUIBHEI OTBET) U 2-X 3aaa4 (5 6ayta 3a MpaBIIIBHBIHA
0TBeT). BpeMst npoxok-1eHus TecTa OrpaHudeHo - 20 MUHYT.

2). DK3aMeH, KOTOPBI MOXKET MIPOBOAUTCS B YCTHOU (opMe Mo OniteTaM, BKIFOUAIOIIHM TeO-PETHIECKHE BONPOCH! M 3a1a4H,
OXBaTBIBAIONIHE BCe pasnensl Y /I, wim B TecToBO# GopMme mo Te-ctoBbIM 3amanmsiM B cpene LMS Canvas (VK-11.1-31, V1, B1; TIK
-3.1-31, V1, B1; [ICK-2-31, V1, B1).

Hioke npencrasier oOpaselr 9K3aMEHallMOHHOTO OMIeTa.

MuHHCTEpCTBO HAYKH U BBICIIETO 0Opa3oBanus Poccuiickoit eneparmn

(henepanpHOE TOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEXKACHHE BBICIIEro 00pa3oBaHus

«HanuoHanpHBIN UCCIIENOBaTENbCKHIA TeXHOIOrnYeckuii yauepcurer « MUCuC»

HOBOTPOUIIKWI GUTAAI

Kacdenpa meramrypruueckux TEXHOJIOTHI U 000PyIOBaHUSL

DK3AMEHALIMOHHBIV BUJIET Ne 0

Jucnunnuna: «Teopus U TEXHONOIUS IPOU3BOACTBA CTAJIN

Hamnpasnernue noarotoBku 6axanaspos: 22.03.02 «MeTammyprisp»

IIpodunb noarotoBku: «MeTaTyprust YepHBIX METAILIIOBY

®dopma 00yueHus: O4Has

dopma IpoBeEHUS HK3aMEHA: YCTHAsS

1 Bompoc. McTounnku 06pa30BaHUs U POJb IITaKa B CTANEIUIaBUIBHBIX Mporieccax. OOIue IPHHIUIEI YCTAaHOBICHUS
ONTHUMAJIBHOTO IIAKOBOTO PEKUMa TIIaBKH.

2 Botpoc. Y CTPOHCTBO KUCTIOPOAHOTO KOHBepTepa. OCHOBHBIE TapaMeTPhI, ONPEISIISIONIIe BOSMOXXHOCTE pabOTHl KOH"BepTepa
6e3 BEIOPOCOB.

3agaua. /i ycrnoBHil OCHOBHOTO KHUCIOPOAHOTO KOHBEPTEpa OMPEeIUTh pacXo KUCIOPOAa Ha OKUCICHUE KPEMHHUS YyTyHa U
KOJIMYECTBO NPOIYKTOB peakuu okucieHus. CocraB 4yryHa ¥ Apyrue HeoOX0oAUMBbIE JaHHbIE IPUHATH CAMOCTOATENBHO. Pacuer
Bect Ha 100kT yyryHa.

Cocrasui:

3aB. kadeapoit MTuO A.H. llanosanios

Tectsl mus sK3aMeHa reHepupyroTcs cucremoii LMS Canvas u3 6aHKa TECTOBBIX BOIIPOCOB | 3aiaHuH. Tect coctout u3 20
TeopeTn4ecKux Bonpo-coB (1 Oann 3a npaBuibHBIN 0TBeT) U 4-X 3a1a4 (5 Oania 3a mpaBUIbHBIN OTBET). BpeMs mpoxoxaeHus
TecTa orpaHu4eHo - 40 MUHYT.

5.4. MeToauka oleHKHM OCBOCHMSI AUCHUILIMHBI (MoayJisl, npakTuku, HUP)

1). Kpurepun OIeHKH 3alIUTH OTYETOB 110 JTaOOPAaTOPHEIM paboTam

«32YTEHOY - BHITIOTHEHBI BCE 3a1aHUS TA0OPATOPHON pabOThI, CTYAEHT OTBETHII Ha BCE KOHTPOJILHBIE BOIIPOCH

«HE 3a4YTEHOY - CTYACHT HE BBIIOJIHILUI WIX BBITOJHII HEPABWIBHO 33/1aHKS J1TA00pAaTOPHOU pabOoThI, CTYICHT OTBETHI HA
KOHTPOJIBHBIC BOIIPOCHI C OIIMOKaMH HJIH HE OTBETHII Ha KOHTPOJIBHBIC BOIIPOCHI.

2). Kpurepun oneHKH KOHTPOIBHBEIX PadoOT

«OTANYHOY - 32 MOJHOE OBJAJICHHUE COACP)KAHUEM Y4eOHOTO MaTepuaa, BiaJeHUEe NOHATHHHBIM aIapaToM, yMEHHE periaTh
HPaKTHYECKHE 33241, TPaMOT-HOE, JIOTHYHOE U3JI0JKEHHE OTBETA.

«XO0pOIIOY - ECIH CTYISHT MOJTHO OCBOMII YIEOHBIH MaTepHal, BlIaJeeT MOHATHHHBIM alllapaToM, 0CO3HAHHO IIPIMEHSET 3HAaHHS
JUISL pellIeHNsI MPaKTUYECKUX 3aa4, IPAMOTHO U3JIaraeT OTBET, HO CO/iep KaHue U (hopMa OTBETa UMEIOT HEKOTOPBIC HETOUHOCTH
«Y 1OBJICTBOPUTENEHOY - €CIIH CTYJICHT OOHAPY)KMBAET 3HAaHNE ¥ TOHMMAHHE OCHOBHBIX MOJIOKEHHH y4eOHOTO MaTepuaia, HO
M3JIaraeT ero HeloJIHO, HeloCIe0BaTeNbHO, IOMMYCKaeT HETOYHOCTH B OIIpE/IeNICHNe IOHATHI, B IPUMCHEHUHN 3HAHUN JUIS
pelIeHns IPaKTUIECKHX 3a7a4, He yMeeT J0Ka3aTeIbHO 000CHOBATH CBOU CY)KICHHS

«HeynoBi1eTBOPUTEIBHOY - €CIIU CTYICHT UMEET Pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHUS, HE YMEET BBIJICISATH TIIaBHOE U
BTOPOCTEIIEHHOE, JIOITYCKAET OIMOKU B OIIpEJIETICHNE NOHATHH, HCKA)XXaeT NX CMbICH, OECIIOPSIOYHO 1 HEYBEPEHHO H3/IaracTt
MaTtepual, He MOXeT IPUMEHATh 3HAHUS JUIS PeIIeHIs MPAaKTHYECKUX 3a/1ad; 3a OJHOE He3HaHNE U HEMOHNMaHHe yIeOHOTO
MaTepuaa Win 0TKa3 OTBE4aTh

3). Kpurepun OIieHKH 3aIIUTH KypCOBOH pabOTHI B yCTHOH opme

«OTIHaHOY - paboTa COAEPKHUT TPAMOTHO M3T0XKEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTCsl OTCYTCTBUEM OMIMOOK B pacdeTax,
JIOTUYHBIM U TTOCIIE0BATENbHBIM U3I0KEHUEM MaTepHrala B MOsICHUTENbHOM yacTy. [Ipu 3amure pabOThI CTYIEHT OKa3bIBAET
IITyOOKHE 3HaHUSI BOIIPOCOB TEMBI; CBOOOIHO OIEPHPYET PaCYETHBIMHU JJAHHBIMU; JIETKO OTBEYAET Ha MOCTABICHHbIE BOIIPOCHI.
«Xopo1io» - paboTa COAEPIKUT IPAMOTHO U3JIOKECHHYIO PACUCTHYIO 0a3y, XapaKTEepH3yeTCs OTCYTCTBHEM OLMIMOOK B pacyerax,
JIOTUYHBIM U TIOCIIE0BATENbHBIM U3I0KEHUEM MaTepHrala B MOSICHUTENbHOM yacTy. [Ipu 3amure paboThI CTYIEHT OKa3bIBAET
3HaHUS BOIPOCOB TeMBbI; 6€3 0COOBIX 3aTPyAHEHHUH OTBEYAET Ha NOCTaBJICHHBIE BOIIPOCH.

«Y IOBIIETBOPHUTEIEHOY - Pab0OTa COTEPKUT pacueTHYIO 0a3y, XapaKTepH3yeTcsl HAIMINEM OTACNBHBIX OMUOOK B pacuerax. [Ipu
3aIINUTe CTYACHT IPOSBIISET HEYBEPEHHOCTD, TOKA3hIBACT ClIaboe 3HAHUE BOIIPOCOB TEMBI, HE JacT IIOJIHOTO, apTyMEHTHPOBAHHOTO
OTBETa Ha 3a/IaHHbIE BOIPOCHL.

«HeynosnerBopurenbHO» - paboTa HE COJIEPKHUT PACUETHYIO 6a3y, He OTBEYaeT TPeOOBaHMUSM, N3JIOKEHHBIM B METOIMYECKHX
YKa3aHMAX, IMEET 3HaUNTEIbHBIC OIIHOKN B pacuerax. [Ipy 3aImuTe CTYIeHT 3aTpyAHACTCS OTBEUaTh HA IIOCTABICHHBIE BOIIPOCHI
MO TeMe, He 3HaeT TEOPHH BOIIPOCa, IPU OTBETE JOMYCKAeT CYIECTBEHHBIEC OITHOKH.




4). Kpurepun 3amuThl KypcoBoi paboThI B hOpMe TECTHPOBAHHUS:
«OTinaHOY - moiy4enue donee 90 % 6ayuIOB MO TECTY NPH BBHIIIOJHEHUH TECTA 32 PErIAMEHTUPOBAHHOE BPEMsI
«Xopomio» - mosydeHue ot 75 10 90 % 6ayIoB MO TECTy MPH BBITOJHEHUH TECTa 33 PErITAMEHTHPOBAHHOE BPEMSI

«Y HOBIETBOPHUTENBHOY - moTydeHue oT 50 10 75 % 0annoB o TecTy IpH BEITOTHEHUN TECTa 33 PErIAMEHTHPOBAHHOE BpeMs

«HeynoBnerBoputensHo» - nomydenue meHee 50 % 6amios mo Tecty

5). Kputepun orieHKH 5K3aMeHa B YCTHOH (opme:
«OTau4HOY - CTYACHT AEMOHCTPUPYET CUCTEMHBIC TECOPECTUUCCKUE 3HAHUS, BIIaJICCT TepMHHOHOFHeﬁ, JACIacT apryMEHTUPOBAHHLIC
BBIBOJIBI 1 000O0IIECHNS, IPUBOANUT HPHMEPBI, TIOKAa3bIBAET CBOOOIHOE BJIaJICHIE MOHOJIOTHYECKOH PEUbio M CIOCOOHOCTH OBICTPO

pcarupoBaTb Ha YTOYHSAKOIIHUC BOIIPOCHI.

«XO0po1o» - CTYAEHT AEMOHCTPUPYET IPOUHBIE TEOPETUUECKUE 3HAHUSA, BIAICCT TEPMUHOJIOTUEH, 1€1aeT apryMEHTUPOBAaHHbBIE

BBIBOZIBI 1 00001IEHUS, TPUBOAUT MPUMEPDI, HO IIPHU ATOM JIEJIaeT HECYIIECTBEHHBIE OIINOKHU, KOTOPBIE OBICTPO UCTIPABIISET
CaMOCTOSTENIBHO WJIN IIPY HE3HAYUTENBHON KOPPEKLIMH IPENOIaBaTEIEM.
«Y IOBIICTBOPHUTEIEHOY - CTYACHT AEMOHCTPUPYET HENTyOOKHE TEOPETHIECKUE 3HAHMUS, TIPOSBIIIET cl1abo chOpMUPOBAHHEIE

HaBBIKY aHAJIU3a SIBJICHUN U IIPOLECCOB, HEAOCTATOYHOE YMEHUE JE€NIaTh apTYMEHTHPOBAHHbBIE BHIBOJbL U IPUBOAUTD IPUMEPBI,
MOKa3bIBAaET HE JOCTATOYHO CBOOOJHOE BIIaJICHUE TEPMUHOJIOTHEH, IOTHYHOCTBIO U TIOCIIEA0BATENFHOCTBIO H3JI0)KEHUS, JIETaeT

OIIHMOKY, KOTOPBIE MOXKET HCIIPABUTH TOIBKO IIPH KOPPEKIUH TIPETOaBaTeIIeM.
«HeynoBneTBOpUTENBHO) - CTYAEHT NEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEAMETA, HE YyMEET JIeNIaTh
apryMEeHTHPOBaHHbBIE BBIBOJIbI U IPUBOJAUTH IIPUMEPBL, HE BIIAJACET TEPMUHOJIOTUEN, TIPOSIBIAET OTCYTCTBUE JOTUYHOCTU U

MoCICA0BATCIIBHOCTBIO U3JIOKCHU A, ACIacT OH.II/I6I(I/I, KOTOPBIC HE MOXKET UCIIPAaBUTh AaXKC IIPHU KOPPCKIHUU NPEIIOJaBaTCICM.

6). Kpurepuu oleHKH 3k3aMeHa B (hopMe KOMIBIOTEPHOTO TECTUPOBAHHUS:
«OTinuHOY - moiy4eHue donee 90 % 6ayuIOB MO TECTY MPH BBHIIIOJHEHUH TECTA 32 PErIAMEHTUPOBAHHOE BPEMsI
«Xopomio» - mosrydaeHue ot 75 10 90 % 6ayIoB MO TECTy MPH BBITOJHEHUH TECTA 33 PErITAMEHTHPOBAHHOE BPEMSI

«Y IOBICTBOPHUTEIBHOY - oTydeHue oT 50 10 75 % 0amioB o TecTy IpH BEITOTHEHUHN TECTa 33 PErIaMEHTHPOBAaHHOE BpeMs

«HeynoBnerBoputensHo» - nomydenue MeHee 50 % 6aioB Mo Tecty

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHoBHas IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenbctBO, rof, 31. aapec | Kon-Bo
J1.1 |Kynmpur B.A. Teopust 1 TEXHOIOTHSI IPOU3BOJICTBA CTANN: YUeOHHUK M.: "Mup", OOO 13
JUIS BY30B "UznmarensctBo ACT", 2003,
JI1.2 | lanoBayioB A.H. Teopus ¥ TEXHOJOTHSI TPOU3BOJICTBA CTATIH: Y UeOHOE Hosotpounk: HO HUTY 18
rocooue "MUCuC", 2015,
http://elibrary.misis.ru/action.
php?
kt path_info=ktcore.SecView
Plugin.actions.document&fD
ocumentId=10572
6.1.2. lonoiHUTEbHAS JIUTEPATYpa
ABTOPBI, COCTaBUTEITH 3arnmaBue W3patenscTBO, rox, 1. agpec | Kon-Bo
JI2.1 | Aimzarynos P.C., TeopeTnueckue OCHOBBI CTAIEIIABUIIbHBIX POIIECCOB: M3n. Tom MUCuC, 2002, 31

XapmarmmH I[1.C., VYuebHoe mocodue URL.://elibrary.misis.ru/actio

IIporomomnos E.B., n.php?

Hasztora, JLIO. kt path_info=ktcore.SecView
Plugin.actions.document&fD
ocumentld=3132

JI12.2 | JIysrun B.II., Cemun Teopus ¥ TEXHOJIOTHS METAILTYpriy cTanu. BHeneuHas Mzn. Jom MUCuC, 2010, 2

A.E., KomomoBa O.A. |o0paboTka cramm: YdueOHOE TTOCOOHE URL.://elibrary.misis.ru/actio
n.php?
kt path_info=ktcore.SecView
Plugin.actions.document&fD
ocumentId=7522

6.1.3. MeTroguueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3armaBue W3narensctBo, rof, 31. agpec | Kon-Bo
JI3.1 |Hlanosanos A.H. TexHon0rus ¥ pacyeT INIaBKU CTAIH B KUCIOPOIHBIX Hosorpouux: HO HUTY 30
KOHBepTepax: MeToIu4ecKie yKazaHusl JJis "MHUCuC", 2020,
BBINOJIHEHHS KyPCOBOH pabOTHI http://elibrary.misis.ru/view.p
hp?fDocumentld=10578
JI3.2 |Hlanosanos A.H. Meramtyprus cramu: JIabopaTOpHBIH IPAKTHKYM H® HUTY "MHUCuC", 2020, 0

http://elibrary.misis.ru/view.p
hp?fDocumentld=10552




ABTOpBI, COCTaBUTENHN 3arnaBue W3narensctBO, rof, 31. aapec | Kon-Bo

JI3.3 [IanoBamos A.H. Teopus ¥ TEXHOJIOTHSI IPOU3BOJICTBA CTAJIU: Hosorpouux: HO HUTY 0
Meroanyeckue yka3zaHus A7l IPOBEACHUS «MHCuCy, 2020,
MPAKTUICCKUX 3aHATHH http://elibrary.misis.ru/view.p

hp?fDocumentld=12609

6.2. [lepeuennb pecypcoB uHGOPMALHOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTu "MHTepHeT"

91 | Caiir HO HUTY "MUCuC"

92 |HOb HUTY "MUCuC"

33 | Poccuiickas HaydHast 3eKTpOHHAs OMOIHOTEKa

6.3.1 Ilepeyenb nporpaMMHOro odecneyeHus

6.3.1.1 | 1. Microsoft Office;

6.3.1.2 | 2. OnepanuonHnas cucrema Windows;

6.3.1.3 | 3. DirekTpoHHEIN 00pa3oBaTenbHBIN pecypc LMS Canvas

6.3.1.4 | 4. Cucrema BuneokoHpepenucsssu Microsoft Teams unu Zoom

6.3.1.5 | 5. KoMIbloTepHBbII TpeHaXEp KUCIOPOAHO-KOHBEPTEPHON IIABKH.

6.3.1.6 | 6. KoMIbIOTEpHBII TpeHaXKep Mpoliecca 00pabOTKH CTalM Ha arperaTe JJOBOJKH CTaJIH.

6.3.2 IlepeueHb HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJIsA, IPAKTUKHA, HUP)

7.1 | s mpoBeieHHs JISKIINH, TPaKTUISCKUX 3aHATHIA U IPOMEKYTOYHOHN aTTECTAIlMH UCTIONIB3YIOTCS YIeOHbIC ayTUTOPHH,
OCHAIIIEHHBIE CTIEINATM3UPOBAHHON MeOEIBIO (MAPTHI, CTYNIBS, KIIacCHAst JJOCKA), MEPCOHAITEHBIM KOMITBIOTEPOM (C
MIPOTPaMMHBIM 00ECIICUCHUEM, C TOCTYIIOM B CETh HHTEPHET U B 3JICKTPOHHO-UH(DOPMALIMOHHYIO CPEly YHUBEPCUTETA),
MYJTbTUMETUHHBIM 000pyTOBaHHEM.

7.2 | Anst mpoBeneHus JIabopaTOPHBIX pabOT UCTIONb3yeTcs TabopaTtopus CTallelIaBUIbHOTO TPOM3BoOACTBa (217a),
OCHAIIEHHAs] MAaKETOM MapTEHOBCKOTO TI€Xa 1 JIA0OPATOPHBIM CTEHIOM JUTS MOJICITUPOBAHHUS TPOTYBKU CTAIH B
KOHBEpTepe.

7.3 | Anst mpoBeneHus 1abopaTOPHBIX PabOT ¢ KOMITBIOTEPHBIMH CHMYIATOPAMH, UCIIOIB3YIOIOTCS KOMIBIOTEPHEIE KITACCHI C
YCTaHOBJIEHHBIMH KOMITBIOTEPHBIMH TPEHAXKEPAMH 110 MOJACIMPOBAHHUIO KHCIOPOAHO-KOHBEPTEPHOI! INIABKHU M Ipoliecca
00pabOTKH CTaJIM Ha arperaTe JJOBOJKH CTallH.

7.4 | Ins BBIIIOJIHEHUSI KypCOBOM pabOTHI, MOATOTOBKH K J1a00OPaTOPHBIM padoTaM HCIONIB3YeTCsl ayJUTOPHUS st
CaMOCTOSITEIIbHOM PabOThI, OCHAIIEHHAs yueOHON MeOelblo, KOMIBIOTEPAMH C IIPOTPaMMHBIM 00€CIIEYEHNEM, C JOCTYIIOM
B CETh HHTEPHET M B AEKTPOHHO-WH(POPMAIIMOHHYIO Cpely YHHBEPCHUTETA.

8. METOANYECKHUE YKA3AHUA JJIAA OBYYAIOINXCA 110 U3YYEHUIO JTUCHUITIJIMHBI (MOAY JIA,
MMPAKTUKHW., HUP)

OcBoeHMEe AUCIUILIMHEI MIPEAoIaraeT Kak MPOBeICHUE TPAIUIMOHHBIX ayTUTOPHBIX 3aHITUH, TaK U paboTy B dJIEKTPOHHOM
nHpopManoHHo-o0pasosarenbHoi cpene HUTY «MUCuCy» (OQUOC), 4acThio KOTOPO# HEMOCPEACTBECHHO MPEHA3HAYCHHOM 15
OCYIIECTBIICHHST 00pa30BaTEIHLHOTO MpoIecca SBIETCS DINEKTPOHHBIN 00pa3oBatenbHbIi pecypc LMS Canvas.

PexomeHnanmy no ycremHoMy OCBOGHHUIO Kypca B TpaJHLIMOHHOM (opme.

JI71st yCIEeIHOTO YCBOCHUSI TEOPETHUECKOTO MaTepHaa He0OX0IMMO PEryJIIpHO IOCEIIATh JIEKIINH, IEPEIUTHIBATD JICKIIMOHHBIN
MaTepual, 3HaYNTeNbHOe BHUMAHHE YAETSATh CAMOCTOSTEIFHOMY H3YUSHHUIO JUCIIATUIHEIL.

IIporpamMma AUCHIUIIIMHEI BKIIOYAET JIEKI[HOHHBIE, MPAKTHUECKUE 3aHATHS U Ta00paTOpPHbIC 3aHATHSI, BHITIOJIHCHHE KypCOBOH
paboTHI.

KypcoBas pabora oTim4aercs 3HaYNTEIFHBIMHA 3aTpaTaMy BPEMEHH B TpeOyeT OT CTyAeHTa 3HAHUI JISKIIMOHHOTO MaTepHaa,
METOIMUECKUX YKa3aHUH MO BBIIOJIHEHUIO KypCOBOH pabOTHI M OOIBIIOr0 BHUMAHUS. B CBSA3M ¢ 3THM, IpU IIIAHUPOBAHUH CBOCH
CaMOCTOATEIBHON PaOOTHI BaM ClIeyeT YIUTHIBATh, YTO NMPOIYCK JEKIMOHHBIX 3aHATHH U HEBHUMATEIbHOE OTHOIIEHHE K
U3Y4EHHIO METOJMYECKNX YKA3aHUH CyIIECTBEHHO OCJIOKHHUT BBITIOJIHEHHE KypCOBOIT pabOTHI.

[TonroroBka K BBITOIHEHUIO KYPCOBOM PaOOTHI 3aKIIFOUAETCS B M3YIEHUH COOTBETCTBYIOIIMX METOIMYECKIAX YKa3aHUH U
CTaHAapTOB IO 0(OPMIIEHHUIO PabOTHI. 3aJjaHNe Ha BRIMOJIHEHHUE KypCOBOM pabOTHI BEIJaeTCA Ha 2 HeJele CeMeCcTpa, CPOK CAaul Ha
HpoBepKy - 14 Hexens. KoHcynbranuu 1o Borpocam, CBSI3aHHBIM C BBIITOJTHEHUEM KypCOBOM pabOThI TPOBOSATCS MO COTTIACOBAHUIO
C IIpernoaaBaTeseM, BEeIYIIM AUCIUIUINHY, B COOTBETCTBIH C PACTIHCAHUEM.

OdopmireHHas B COOTBETCTBHH CO CTaHAAPTaMM KypcoBast paboTa caeTcst Ha Kadenpy MeTaJUTyprHIuecKuX TEXHOJIOTHIT 1
obopynoBanus. [IpaBuIIbHO BBINOIHEHHAs paboTa JOMyCKaeTCs K 3all[iTe, KOTopasi IPOBOAUTCA B YCTHOU (opMe Ha
9K3aMEHAIIMOHHOM ceccun. PaboTa, He TOIyIeHHas K 3allKTe, BO3BPAIIACTCS CTY/ICHTY Ha JJOpabOTKY.

JlabopaTopHbIe pabOTHI OTINYAIOTCS 3HAYUTEIIFHBIMHI SHEepro3aTparaMi. YacTs paboT IPOBOANTCS IIPH UCTIOIH30BAHUN
BBICOKOTEMIIEPATYPHBIX arperaToB, CBs3aHA CO 3HAUUTEIbHBIMH 3aTpPaTaMH BPEMEHH, KpoMe TOTO, IS X MOJHOIIEHHOTO
BBITIOJIHEHHMS! TPpeOyeTcs ydacTHe B HEeil HECKOJIBKUX CTYJICHTOB MO/ PYKOBOACTBOM IIperoaBareis win 1abopaHra. B cBs3u ¢
9THM, TIpH IUTAHUPOBAHHUH CBOEH yaeOHOH pabOTHI BaM CIIEIyeT YIUTHIBATE, YTO MPOITYCK JaOOPAaTOPHOTO 3aHATHS CBI3aH CO
CIIOKHOCTSIMH UX BBITIOJTHEHUS.

IToaroroBka K BBIIOJNIHEHUIO 1a00PaTOPHOIT pabOTHI 3aKITFOUAETCS B COCTaBICHUH TEOPETUYECKOTo BBEICHUS K 1a00paTOPHOi
pabote. [Tocie BeIonHEHNS 1aOOPAaTOPHOH paboThl 0opmisieTcs oTyeT. PaboTa cunTaeTcst HONHOCTBIO 3a4TEHHOM TTOCIIE ee




3aMuUTHL. 3aMuTa Jab0PaTOPHBIX PabOT MPOBOAMUTCA HA TaOOPATOPHBIX 3aHATUSX.

VYuacTue B IPaKTHYECKUX 3aHATUSAX TPEOYET OT CTYACHTOB BHICOKOH CTENIEHH CAMOCTOSTEIEHOCTH U CII0co0CTBYeT Oostee
TIIyOOKOMY OCBOCHHIO TEOPETHUYECKUX ITOJIOKEHUH U HX MPaKTHIECKOTO UCIIOJIF30BaHMsL. Ha MpakTHIecKuX 3aHATHAX CTYICHTHI
HO0J] PYKOBOJCTBOM IIPENOAABATENS BRIMOTHSAIOT PACUETHI CTATICIUIABIIIBHBIX IIPOIIECCOB, a MOTYIEHHBIC Pe3yIbTaThl COIOCTABIISIOT
C peasbHBIMH IIPOU3BO/ICTBEHHBIMH BEIIMYMHAMHU.

[ToaroroBka K 3K3aMeHY MO JUCHUILIMHE 3aKII0YaETCs B M3yYCHUH TEOPETHUECKOTO MaTepraa 1o KOHCIEKTaM JIKIHH,
MCTOYHHKAM OCHOBHOW M JIONIOJTHUTENBHOMN JINTEPaTypEhI.

UYrtoO6s!I BaM OBLIO HHTEPECHEE U3Y4aTh METATYPTHUeCKUe AUCIUILTHHEL, IIPOCISKHBATh X B3aHMOCBA3b C Ballel
CIIEMATIbHOCTBI0, HEOOXO0ANMO MOCTOSIHHO PACIIMPATH CBOM KPYro30p, B 4eM OOJIBIIYI0 HOMOIIb MOXKET OKa3aTh EPHOIMYECKast
nuTepartypa: )KypHaisl «/3BecTus By30B. UepHas MeTamutyprish», «Meramrypr» n «Ctaiby.

PexoMeHnganuu o 0CBOGHHIO AUCLUILIMHBI B TUCTAHIHOHHOM (hopMe MOCPEICTBOM NNEeKTPOHHON HHPOPMAIIMOHHO-
obpasoBarensHOl cpensl HUTY «MUCuCy» (QUOC), yacTbio KOTOPOH HEMOCPEACTBEHHO MPEIHA3HAYCHHOM [T OCYIISCTBICHHUS
00pa30BaTeNLHOTO MpoIIecca SBISIETCS DISKTPOHHBINA 00pazoBaTenbHbIid pecypc LMS Canvas.

LMS Canvas HCTIONIB3yeTCS IPEUMYIIIECTBEHHO [UISl ACHHXPOHHOTO B3aUMOJAEHCTBHA MEXy yIaCTHHKaMU 00pa30BaTeIbHOTO
npolecca MOCPeACTBOM ceTH «HTepHET».

Yrto0Os! 3¢ (heKTHBHO HCIIONIB30BaTh Bo3MokHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIEIITHO OCBOHUTH TUCIUILIHHY, HY)KHO:

1) 3aperncTpupoBaThCs Ha Kypc, UIS 4ero CIeAyeT IEepeiTH 110 CChUIKE, BBIAABAeMOM COTPYIHUKAMH JEKaHATA FIIH
npenojaBateneM. JIOTHH U aposnb I PerHcTpaluu U paboTe ¢ KypcoM COBMAAaeT C JIOTHHOM U MapojeM OT IMYHOTo KabuHeTa
HUTY MHUCuC;

2)B pyOpuke «B Hadamo» 03HAKOMHTECS C COJEpKaHNEeM Kypca, BOIPOCAMH U CAMOCTOSTEITBHON IIOATOTOBKH, YCIOBHAMHI
JIOITycKa K aTTecTaluy, GopMoii MPOMEXyTOIHOH aTTecTaluy (3a4eT/IK3aMeH ), KpUTEPUSIMH OLCHUBAHUS U JIp.;

3)B pyopuke «Moyimn», 3aX0/1s B COOTBETCTBYIOLIME Pa3eibl H3ydaTh yueOHbIE MaTepHaIbl, pa3MeleHHbIC peroiaBareneM. B
T.4. TIOJI30BAThCS JIUTEPATypOH, pEKOMEHAOBAHHON IIPENoaBaTeIeM, EPEX0oas IO CCHUIKAM;

4)B pyopuke «brbnmoTrexa» BO3MOXKHO MOAOUPATh AT BRIOTHEHHS INCBMEHHBIX Pa00T (KOHTPOJIBHEIE, TOMAIITHHUE PadOTHI,
KypcOBBI€ pabOTBI/IPOEKTHI) TUTEpaTypy, pasmereHuyto B O5C HUTY «MUCuC;

5)B pyOpuKe «3a1aHus» HY)KHO 03HAKOMHTBCS C COIEpKaHUEM 3aJaHus K MMCbMEHHON paboTe, CPOKAMHU CAAYH, KPUTEPHAMU
OIIEHKH. B ycTaHOBIEHHBIE CPOKH BHIITOJHAUTH PAOOTY(BI), HOATPY3HUTH 31€Ch XKe IS POoBEepKH. Ecii paboTa comepKuT pUCYHKH,
(hopMyIBL, TO € IENBI0 COXpaHEeHUs (HOPMATHPOBAHUS €€ Hy)KHO NOATpy*kath B pdf hopmare.

PaGora, moarpyxaemas Juisi IPOBEPKH, JOIDKHA:

- coZiepKaTh BCE CTPYKTYPHBIE SJIEMEHTHI: THTYIIBHBIH JINCT, BBE/ICHHE, OCHOBHYIO YaCTh, 3aKJIFOUCHHUE, CITUCOK HCTOYHHUKOB,
HPHIOKEHUS (TIPH HE0OXOANMOCTN);

- OBITH O(hOpMIIEHA B COOTBETCTBHHU C TPEOOBAHUSAMH.

[IpenonaBarens B TeUEHHE YCTAaHOBIEHHOTO CpoKa (He OoJee AecsATH JIHEi) MpoBepsieT paboTy U pa3MellaeT B KOMMEHTapUsIX K
3aJJaHUIO PelieH3NI0. B Helt OH yka3bsIBaeT Kak MMOJIOKHUTEIBHBIE CTOPOHEI PadOTHI, Tak 3aMedaHus. [Ipn HanW9Inu B pereH3nn
3aMe4YaHuil U peKOMEHAAINH, Hy)KHO BHECTH NIONIPABKU B pabOTy, TOATPY3UTH €€ 3aHOBO AJIs IOBTOPHOI mposepku. [Ipu a3Tom
Ba)KHO CIEHUTH 32 CPOKAMH, B T€UEHHE KOTOPBIX JOIKHO OBITh BBIMOJIHEHO 33aJaHue. IIpu HapylIeHHH CPOKOB, YKa3aHHBIX
TperioiaBaTelieM BO3MOKHOCTB TIOATPY3UTh Pa0OTy OCTaeTCs, HO CHCTEMa BEIBOJIUT COOOIICHNE O HapyIIeHHH CPOKOB. [1o
OKOHYaHHWHU CEMECTPa MOATPY3HUTh PadOTy HE HOTYIHUTCS;

6)B pyopuke «TecTb» IpONTH TECTOBBIE 33 aHNUs, OCBOMB COOTBETCTBYIOIINN MaTepuall, pa3MeIleHHbIH B pyOpuke « Momyamn»;
7)B pyopuke «OLEHKN» OTCIICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyoprke «OOBABICHHUSI» YATATh OOBABICHUS, pa3MeIlacMbIe IIPENoAaBaTeNIeM, 1aBaTh OOPAaTHYIO CBS3b;

9)B pyopuke «O6CyXIeHHD» CO3JaBaTh OOCYKIAEHHS U yUaCTBOBATh B HUX (0OCYKAAI0TCs OOIIIe MOMEHTEI, BHI3BIBAIOIIIE
BOIIPOCHI y OOJBIIMHCTBA IPyMIibl). JJaHHAs pyOpHKa Tak)Ke MOXKET ObITh HCIOJIb30BaHa Ul B3aMMHOH MTPOBEPKH;

10)IpoSBIATE PEryIsIpHYIO aKTHBHOCTB Ha Kypce.

IIpenMymmecTBEHHO I CHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YHaCTHHKAMH 00pa30BaTeIbHOTO IPOIecca MOCPEICTBOM CETH
«/HTepHET» UCTONB3YyeTCs cucTeMa BuaeokoHpepeHcssa3u Microsoft Teams (MS Teams) wim Zoom. BapuaHT ncnosnb3yeMoit
cucrembl BKC ykasbiaer npenoaBatens. YToObI TOJHOLEHHO HCIIOIb30BATh €TO BO3MOXXHOCTH HY)KHO YCTAHOBUTD IIPUIIOKECHHE
BKC na nepconansHBINH KoMIbIoTep H/HH Tenedor. CtapoctaM HYKHO co3maTh rpyniry B MS Teams wii HOTydnTh
UeHTU(UKAINOHHBIH HOMep KoH(pepernun B Zoom. Cucrema BKC no3Bomster:

- CITyIIaTh JIEKIHU;

- paboTaTh Ha MPAKTUIECKHUX 3aHATHAX;

- OBITH Ha CBSI3M C IPEIIOIaBaTeNeM, 3a1aBasi €My BOIIPOCH! HJIM OTBEUast Ha €ro BOIIPOCHI B 00IIIEM daTe.

IIpu nmpoBeneHUH 3aHATUN B TMCTaHIIMOHHOM CUHXPOHHOM (hopMaTe HY)KHO Bcerza paboTaTh ¢ BKJIIOYEHHOM KaMepoil.
HckmtoueHne — eciii penoAaBaTelb HOIMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHEI B CBsI3U ¢ OosibmuMu momexamu. Ha aBarapkax
JIOJDKHBI OBITH MCKITIOUUTENIBHO JIeTIOBBIE (oTo.




