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

1.1 | [ToAroTOBUTH BBIITYCKHUKOB K IIPOM3BOICTBEHHO-TEXHOJIOTHUECKOM 1EATEIIbHOCTH, CBA3aHHOM C AKCIUTyaTalueit
arperaToB I10 BBITUIABKE M BHETNIEYHOH 00paboTKe cTasu.

1.2 | I3y4uTh OCHOBHBIE TUIIBI CTANCIUIABUIIBHBIX arperaToB, COBPEMEHHBIE TEXHOJIOTUUECKHIE POIIECCH BBITUIABKU CTAIH 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
U ONpeJeNIeHUs] OCHOBHBIX TEXHUUECKUX MOKa3aTeel paboThl METAJUTyprUUeCKUX arperaron, HCHOIb3yeMbIX Ui
IIPOM3BOJICTBA CTAJIM.

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 | [ucuMnIMHbI ¥ NPAKTUKH, JJIS1 KOTOPbIX OCBOEHHE IAHHOM JTUCHUILUINHBI (MOLYJ151) HE00X0AUMO KaK
npeaumecTByoLIee:

2.2.1 | KypcoBas HaygHO-HCCIEA0BaTENbCKast paboTa (dacTs 3)

2.2.2 | ObopynoBaHue arIoAOMEHHOTO U CTAJICIUIAaBHIIEHOTO IPOU3BOJICTB

2.2.3 | IlpoekTupoBaHKe CTaJICIUIaBUIBHBIX M JOMEHHBIX IIEXOB

2.2.4 | PaznuBKa M KpUCTAJTU3ALUS CTAITN

2.2.5 | Teopust 1 TEXHOJOTHS PA3TUBKHU CTAIN

3. HEJIX JUCHUIIJIMHBI (MOAYJIA, IPAKTUKH, HAP), COOTHECEHHBIE C COOTBETCTBYIOIIIUMH
KOMIIETEHIIUSAMUA, KOTOPBIE JOJIZKHBI BBITh JOCTUI'HYThI OBYYAIOIIIUMCSA

ITIK-3.1 : CiocoGHOCTh OCYLIeCTBIATh 1 KOPPEKTHPOBATH TeXHOJIOTHYeCKHe NPOLecchl B MeTaJJIypruu u
MaTepuanoodpadorke

3HaThb:

VYposens | | YcrpoiicTBO, MpUHINT JEHCTBUS 1 IIPABHIIA SKCIUTYyaTaIlHH TeX-HOJIOTHIECKOTO 000PYIOBAaHH IS BRIIUIABKH U
KOBIIEBOIT 00pa-00TKHU cTaH

YposeHs 2

Yposens 3

YMmers:

Yposenb 1 | OcyIIecTBIsATh TEXHOIOTHYECKUH TPOIIECC TIPOU3BOICTBA YKUIKOH CTAIM C Y4ETOM OCOOCHHOCTEH 000pyIOBaHHS U
TpeOOBaHUi K KauecTBY MPOIYKIIMU

Yposens 2

Yposens 3

Baanernb:

ypOBeHL 1 MCTOHaMI/I pacueTa IMUuXThbl, MATCPUAJIBHOTO U TCIIJIOBOTO 0a-JIaHCOB CTaJIeIlJIaBUIbHBIX TPpOIECCOB

Yposens 2

Yposensb 3

IICK-2 : Cioco0HOCTh aHAJIM3UPOBATH H COBEPLIEHCTBOBATHL TEXHOJI0THYeCKHe NPouecchl NOJIyYeHHUs! sKUAKON CTaIH 1
CILJIABOB

3HaThb:

ypOBeHB 1 Bausgane Texsonornyeckux mapaMETpOB IJIABKHU U KOHCTPYKTUBHBIX 0COOEHHOCTEN IIaBUIHLHOTO 060py)103aH1/1$[
Ha TEXHUKO-OKOHOMHYCCKUE MMOKA3aTCIIN MPOU3BOACTBA }I(HIIKOﬁ cTaim

YposeHs 2

Yposens 3

YMmers:

ypOBeHB 1 AHaJ'II/ISI/IPOBaTI) 1 COBEPHICHCTBOBATH TEXHOJIOTUYCCKUEC MTPOUECCHI TPOU3BOACTBA CTAJIN B COBPEMEHHBIX




TIJIaBUJIBHBIX arperatax

Yposens 2

Yposens 3

Baanernb:

Yposens |

TIJIaBUJIBHBIX arperatax

MeTOI[PIKOﬁ OIIPEACIICHUS ONITUMAJIBHBIX TCXHOJIOTHYCCKUX MTapaMCTPOB BBIIIJIABKH CTAJIM B COBPEMCHHBIX

YposeHs 2

Yposens 3

YK-11.1 : CnocodHocTh YNpaBJsTh cBOeil NpodecCHOHANBHOI 1eATeJIbHOCTHIO UM MPOEKTAMH B COOTBETCTBYIOLIEi
npogdeccuonaabHoi cepe, GpaTh Ha ceds OTBETCTBEHHOCTD 32 IPUHATHE PeLeHn i

3HaTh:
Yposenb 1 | OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX U (PU3UKO-XUMUYIECKUX MPOIECCOB CTAJICIUIABHIBHOTO MMPOU3BOJICTRA,
COBpPEMEHHBIE TEX-HOJIOTUH MPOU3BOICTBA CTANIM TPeOyeMOTo KauecTBa
YposeHs 2
Yposens 3
Ymern:
Yposenb 1 | PaccunThiBaTh M aHAIM3UPOBATH XUMUYECKUE U PU3UKO-XUMHUIECKUE MPOIIECCHI, CBA3aHHBIE C IPOM3BOJCTBOM
cranu
YposeHsb 2
Yposens 3
Baagern:
VYposenb 1 | Meronamu BeIOOpa pallMOHAIBHBIX CIIOCOOOB MIPOU3BOICTBA CTAJIH C YUSCTOM PEILICHHUS 3a4a4 SHEPro- U
pecypcocOepeKeH s, H OXPaHbl OKPYKAIOIIEeH Cpebl
YposeHsb 2
Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIVIMHBI MOAYJIsA, IPAKTUKHU, HUP)
Kon HaumeHnoBaHue pa3/iesioB U TeM /BU/ 3aHATHS/ Cemectp / | YacoB | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHS Kypc M
Pazgen 1. OcHOBBI TeOpPHH CTAJICNNIABHIBHBIX
MPOLECCOB.
1.1 IIpeamer u 3anauu Kypea. IIpoaykTel 4 2 ICK-2 TIK- J1.1
CTaJICTUIABMIILHOTO MPOU3BOJICTBA U X CBOMCTBA. 3.1 YK-11.1 JI1.2J12.1
[[IuxTOBBIE MaTEpPHAJIBI CTAJIETIIIABUIIBHBIX 2132 33
nporueccos. /JIex/
1.2 OCHOBHBIE PEAKIIH CTAJICIIIABUIBHBIX IPOIECCOB H 4 2 ICK-2 TIK- J1.1
X BIHSHHE Ha XOJ IUIaBKU. Peakius 3.1 YK-11.1 JI1.2J12.1
00e3yriepox1uBaHus, €e poJib B MPOLIECCaX TEIIo- U 2132 33
MaccoIepeHoca B CTaIeIUIaBIIBHBIX
nporneccax. /JIex/
1.3 Oxucnenue Maprasia, kpemuus. [Tporeccs 4 2 I1CK-2 IIK- JI1.1
necynbdypanuu u aedhochopanuu B 3.1 YK-11.1 JI1.2J12.1
CTaJeTIaBIWIBHBIX Tiporieccax. /JIek/ 212233
1.4 Pacuer okucnenns npuMeceil METaNIOMIUXTHI IPU 4 2 TICK-2 IIK- JI1.1 o gopme
OKHUCIUTENbHOM paduHupoBanud. /I1p/ 3.1 YK-11.1 JI1.2J13.3 "TexHonorus
215233 MPOOJIEMHOTO
oOyueHus"
1.5 Pacuer pacxona QItocoB 1Tl HABEJCHNUS IITaKa 4 2 [ICK-2 IIK- J1.1
Tpebyemoii ocHoBHOCTH. /I1p/ 3.1 YK-11.1 JI1.2J13.3
213233
1.6 Camornoaroroska 1o pasueny "OCHOBBI TeOpun 4 24 IICK-2 I1IK- JI.1
CTaJIeIIaBIIBHBIX ITporeccos” /Cp/ 3.1 VK-11.1 | JI1.2J12.1J13.
3
213233
Paznen 2. KonBepTepHoe Npou3BoOACTBO CTAJIH.
2.1 Hcropus pa3BuTHS KOHBEPTEPHOTO criocoba 4 2 ITICK-2 I1IK- JI1.1
pou3BoACTBa cTanu. CyIIHOCTb KUCIOPOIHO- 3.1 VK-11.1 JI1.2J12.1
KOHBEPTEPHOU INIaBKU U YCTPOUCTBO COBPEMEHHOTI'O 012233
KOHBepTepa ¢ BepxHel npoayBkoi. /Jlex/




2.2 TexHonorus KUuCI0poJHO-KOHBEPTEPHOM IIaBKHU. 2 ICK-2 TIK- J1.1
JlyTheBOW PEXKUM M €T0 BIHMSHHE Ha XOJ 3.1 YK-11.1 JI1.2J12.1
KOHBEpTEpHOTO Mporecca. /JIex/ 3132 33
23 MarepHabHBINA U TEIUIOBOI OajlaHCHI KHCIOPOTHO- 2 I1CK-2 IIK- J1.1
KOHBEpTEpHOIi mnaBku. OXJIaguTeNT KOHBEPTEPHOTO 3.1 VK-11.1 J1.2J12.1
Tpoiiecca 1 CrocoObl YBEIIMYCHUS JIOJIU JIOMA B 215253
Metaomuxre. /JIex/
2.4 KucnopoaHo-koHBepTEpHBIE IPOLIECCH] C JOHHOU U 2 I1CK-2 IIK- J1.1
KOMOMHUPOBaHHOH MPOYBKOW: KOHCTPYKIIHS, 3.1 YK-11.1 JI1.2J12.1
TEXHOJIOTHS, 0cOOeHHOCTH. /JIeK/ 213233
2.5 Pacuer MaTepuanbHOTO U TEMIIOBOTO OATaHCOB 2 I1ICK-2 I1IK- JI1.1 o ¢popme
KOHBepTepHOTro mpoiecca. /I1p/ 3.1 VK-11.1 JI1.2J13.3 "Texunomnorust
013233 poOIEeMHOTO
oOyueHus"
2.6 Pacuer 0CHOBHBIX apamMeTpOB KOHBEPTEPHOTO 2 IICK-2 IIK- JI1.1
nporecca. /TIp/ 3.1 YK-11.1 JI1.2J13.3
213233
2.7 N3ydyenue nponecca B3aUMOAEHCTBUS KUCIOPOJHOM 2 I1CK-2 IIK- J1.1 o opme
CTPYH C KUAKOH BaHHOM. /Jab/ 3.1 YK-11.1 JI1.2J13.2 "I'pynmoBas
213233 pabora"
2.8 HMMuTannoHHOE MOJICIMPOBaHUE NPOYBKU METallIa 2 I1CK-2 IIK- JI1.1 o opme
B KHCJIOPO/IHOM KOHBEpPTEpPE C BEpXHEH moaden 3.1 YK-11.1 JI1.2J13.2 "KommnbroTep
nyTbs. /J1ab/ 212233 HBIi
umurarop"
2.9 BrInosHeHHe KypcOBOH paOOTHI HA TEMY: 48 IICK-2 IIK- JI.1
"TexXHOJIOIUs ¥ pacyeT IUIaBKU CTalIH B 3.1 VK-11.1 JI1.2J13.1
KHCIIOPOIHBIX KoHBepTepax'. /Cp/ 013233
2.10 CamomnoaroroBka o pazzaeny "KonseprepHoe 25 [ICK-2 IIK- J1.1
npou3BocTBO ctamu" /Cp/ 3.1 YK-11.1 | JI1.2J12.1J13.
3
013233
Paznen 3. IlonoBble cTajeMIaBHIbHbBIE
npoueccbl. KoBuieBasi 00padorka cranu.
3.1 Teopust 1 TEXHOJIOTHS MPOU3BOJICTBA CTAIIU B 3 IICK-2 IIK- JI.1
TTOJIOBBIX IIpomeccax. /JIex/ 3.1 VK-11.1 J1.2J12.1
0103233
3.2 KoseBast 06paboTka cranu (pacKucieHue, 3 IICK-2 I1K- JI1.1
JICTHPOBAaHWE U MOIU(DHUIIUPOBAHKUE CTAJIH; Ta3bl U 3.1 VK-11.1 JI1.2J12.1
HEMeTaJUTIMYEeCKHe BKITIOYCHHS B CTalN; 00paboTKa 3132 33
MeTala B KOBIIE HHEPTHRIMH Ta3aMu; 00paboTka
cTanu paMHUPOBOYHBIMH CMECSIMH; BaKyyMHast
o0paboTka crany B KoBie). /JIex/
33 Pacuer konmudecTBa TBEpABIX OKUCIUTETEH B 2 TICK-2 I1K- JI1.1
3aBaJIKy MApTEHOBCKOM TIeUH IpU CKpan-pyaHOM 3.1 VK-11.1 JI1.2J13.3
mpouecce. /I1p/ 212233
34 Pacuet pacxoma GpeppocIiIaBoB A paCKUCICHUS U 2 IICK-2 IIK- JI1.1 o ¢popme
nerupoBanus crand. /TIp/ 3.1 YK-11.1 JI1.2J13.3 "TexHONMOTHS
013233 poOIEMHOTO
oOyueHus"
3.5 HMuTannoHHoe MoJIeTupoBaHKe mpolecca 2 ITCK-2 I1K- JI1.1 o gopme
00pabOoTKH CTaIK Ha arperaTe JOBOIKHU cTajiu. /J1ab/ 3.1 YK-11.1 JI1.2J13.2 "Kommnorotep
213203 HBII
umurarop"
3.6 [ToaroToBka k sk3aMeHy no aucuuminae /Cp/ 36 TICK-2 IIK- JI1.1
3.1 YK-11.1 J1.2J12.1
J12.2J13.3
013233
3.7 DK3aMeH 10 AUCIUIUTHHE /DK3aMeH/ 9 [ICK-2 IIK-
3.1 VK-11.1

5. ®OHJI OHEHOYHbIX MATEPHUAJIOB

5.1. KoHTpoJbHBIE BONIPOCHI /ISl CAMOCTOSITEIBHOI MOATOTOBKH K TPOMEKYTOYHOI aTTeCTAIMH N0 HTOTaM OCBOECHUS

JMCHMILIHHBI (MOayJisi, npakTuku, HUP)

Tekymuii KOHTPOJIB Pe3yIIbTAaTOB OCBOCHUS Y/ B COOTBETCTBHH ¢ pabouel MporpaMMoil B KaJIeHJapHO-TEMaTHIECKUM TUIAHOM




HPOUCXOJIUT IIPU MCTIOIb30BAHUH CIIEIYIOIIUX 00s3aTeNbHBIX (OPM KOHTPOJIS: BBIOJIHEHHE U 3alInTa 1abopaTOpHBIX padoT B

BHJIE YCTHOT'O OIIpOca [0 KOHTPOJIbHBIM BompocaM. Pabodeit nporpammoii ¥V [ mpesycMoTpeHo npoBeaeHue 3-X 1ab0paTopHbIX
pa6oT. [To kaxmoit mabopaTopHOit paboTe 0POPMIIIETCS OTIET, KOTOPBIH 3aIUIIACTC HHINBHIYaIFHO IO KOHTPOJIBHBIM BOTIPOCaM
1a00paTOPHOTO MpaKTHKyMa. 3aIUIICHHBIC Ta00paTOPHBIE pabOTHI ABISIOTCS JTOITYCKOM K IPOMEXKYTOUHOM aTTeCTaruu B (hopme
9K3aMeHa.

IIpomexyrounas arrectanys o Y J[ ocymecTBisieTCS IPH UCTIONH30BAHUHN CIEAYIOIINX 003aTeNBHBIX (POPM KOHTPOJIS:

1. BrImonHeHue U 3ammTa KypcoBoi paboTsl B YCTHOI! (hopMe 110 KOHTPOIBHBIM BOIIPOCAM H 3aJaHUSIM, I B BUZIE
KOMITBIOTEPHOTO TECTUPOBAHHs 10 TECTOBBIM 3aaHusAM B cpene LMS Canvas.

2. DK3aMeH, KOTOPBIH MOKET IIPOBOIUTCS B YCTHOH (hopMe 1o OmiieTaM, BKJIIOYAIOIINM TEO-pETHUSCKIE BOTIPOCHI U 3a1auH,
OXBAaTHIBAIOIINE BCE pa3mensl Y /I, wiik B TeCTOBOI (popMe 1o Te-cTOBBIM 3agaHusM B cpere LMS Canvas.

I[TepeueHb BONIPOCOB U 3aJIaHUH 110 BUIaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOH aTTECTAI[UN MIPE/ICTaBIICH HIDKE.
1). KonTponsHbIe BOMPOCH AT 3auUThI 1abopatopHsix pabdor (YK-11.1-31, V1; TIK-3.1-31, V1; TICK-2-31,V1)

B xo/1e 3amuThI 0TYETOB 1O JIAOOPaTOPHBIM paboTaM 0O0YJarONTHHCS JOKEH OTBETHTH HA KOHTPOJIBHBIE BOTIPOCH:
JLp. Ne 2 M3yyenue mpouec-ca B3auMOIEHCTBUS KUCIOPOAHOHU CTPYH € *KUIKOW BaHHOI

1 Henp 1 3agaun paboThI.

2 ITouemy paGoTa MPOBOAUTCSI METOZOM MOJIEIUPOBAHUS?

3 Kakne ruppoanHaMiUYecKre CHIIBI OTIPEACISIOT ITyONHYy oOpa3yromieiics JyHKH BHYTPH CTPYH Ta3a B JKHIKOCTH?
4 Kakumu cunamu MOXKHO IpeHeOpeds IpH MOJETHPOBAHUHU B3aMMOJICHCTBUS CTpPYI Ta3a ¢ KHIKOCTBIO?

5 OOBSICHUTE 3aBHCHMOCTb Pa3MEpPOB JIYHKH OT BBICOTHI ()ypMbl HaJl BAHHON M KOHCTPYKIUH (DYpMBL.

6 Kaxk BrmsieT pexxuM NpoxyBKH Ha padHMHUPOBOYHBIC MPOILECCH B KUCIOPOA-HOM KOHBEpTepe?

7 PeaxunoHHast 30Ha IpH MPOLYBKY B pEabHOM KHCIOPOJHOM KOHBEPTEPE U €€ HIICMEHTHI.

8 Kakoii kputepuii Heo6xoaumMo OpaTh 3a ONpEASNAIOUINA NP MOACTUPOBAHNU B3aUMOJICHCTBUS CTPYH rasa ¢
SKUJIKOCTBIO?

9 ITouemy TpeOyeTcss BUIOM3MEHEHHE N3BECTHOTO KPUTEPHS MOIETHPOBAHMS B3aUMOICHCTBHS Ta30BEIX CTPYH ¢
SKHIKOCTBIO?

10 Kak ompenensercs U KOHTPOJMPYETCS PacxXojl rasza B JaHHO# pabore?

11 INouemy mpu 3ama9ax MOACIUPOBAHUS HEOOXOIUMO HAXOJUTh 3aBUCHMOCTH, B KOTOPHIX B KadecTBe (pyHKIHMH U
apryMEeHTOB (pUTYPUPYIOT Oe3pa3MepHbIC BETHINHBI?

12 Kakue BenmuunHBl OOBIYHO HCTOJB3YIOTCS B KayecTBE apryMeHTa IMpU TUAPO-AMHAMHYECKOM MOJETUPOBAHUN?
13 Kaxkue ¢usndeckne BenmMYUHBI HEOOXOJUMO (PUKCHPOBATH BO BPEMs SKCIICPH-MEHTOB IIPU BBIIOIHEHHN JaHHOM
paboThI?

14 CKOJIBKO THIOB (pypM HCCIEAYIOTCS B TabOpaTopHOi pabore?

15 Kakue tpeboBaHuMs 1O TEXHUKE O€30IMIACHOCTH HEOOXOIMMO COOIIOATh MPH BBITOJHEHUH PadOThI?

16 Kakwue pacdeTsl BHIIOJTHSIOTCSA B TAHHOH JabopaTopHO# pabore?

17 Kakne ocHOBHBIC KOHEUHBIC 3a7a4M JOJDKHBI OBITH PEIICHBI MOCIIE MOTHOTO BBITOJIHEHUS PaOOTHI?

18 Kakue ocHOBHBIE HEJJOCTATKH T'HAPOAMHAMUYECKOTO MOJECIHPOBAHUS METAI-TyprU4ecKUX IMPOIECCOB KaK MHCTPYMEHTA

JUISL ICCIIEJOBAHUS?
JLp. Ne3  MMuTanoHHOE MOJEIUPOBAHKUE IPOTYBKU METajlla B KMCIOPOAHOM KOHBEPTEPE C BEpXHEH Mojadell TyTbs

1 Ilopsnok 3arpy3ku HIMXTOBBIX MaTEPHAIOB B KOHBEPTED.

2 CTpyKTypa KOHBEpTEpPHON BaHHBI Iepel MPOIyBKOI.

3 W3menenue cpenHel TemnepaTypbl BaHHBI BO BpEMsl IIPOJYBKH.

4 CtpyKkTypa NEepBUYHON PEAKIIMOHHOM 30HBI.

5 CTpyKTypa BTOPHUYHON PEaKIIMOHHON 30HBL.

6 CTpyKTypa KOHBEPTEPHON BaHHBI B CEPEAUHE IPOAYBKH.

7 Ponp razo-nuako-MeTamInuecKoil SMyinbCUd B KOHBEpPTEPE.

8 VY4acTku NpeuMyIECTBEHHOIO OKMCIIEHUS YIIepoJa B KOHBEPTEPHOH BaHHE.
9 DakTOpBI, ONPENENAIONINe OKHCICHHOCTh KOHBEPTEPHOTO IIIJIaKa.

10 BEIOpocE U3 KOHBEpTepa: MPUYUHEI MX BO3HUKHOBEHHS M Mephl OOPHOBI ¢ HUMH.
11 SIBnenue "cBopaunBaHuUs" IIITaKa, €T0 MOCIEACTBUS M CIOCOOBI YCTpaHEHHUS.
12 Pacnpenenenue npucagok HEMETAJUIMYECKUX MaTEPUANIOB IO XOAY MPOIYB-KH.
13 XapakTep ¥ IPUYUHEI U3MEHECHUSI MTOJIOKEHHS (QYPMBI 10 X0y PO —IYBKH.
14 JeiicTBust oneparopa i MOBBIIICHHUS TEMIIEpaTypbl MeTaia.

15 JelicTBusl onepaTopa Ajsl CHUKEHUsI COJECP>KaHUS CEpbl B METajlle.

16 OrpenienieHie MOMEHTa OKOHYAHUS TPOJTYyBKH.

17 Kpurepun onTuManbHOCTH NEPUOAA IPOLYBKU.

JLp. Ne5 VIMuTaIniioHHOE MOJCIHPOBAHHE IIpoliecca 00pa-00TKH CTalM Ha arperare JOBOIKH CTaJll

Uro Takoe pacKHUCIEHHE CTald U C KaKoH IeJIbl0 OHO MPOBOJIUTCS?

Yro Takoe JETMPOBAHUE CTAIM U C KAaKOH IeNbl0 OHO MPOBOAUTCS?

Kaxue packucnureny UCIONB3YIOTCS MPHU PACKUCIEHUH KUIISIIEH, MOJTYCO-KOMHOW U CIIOKOWHOM cranu?
Kakue ¢akTopsl BIUSIOT HA yrap 3JI€MEHTOB IIPH PACKHCICHUU?

Kakue 3amauu pemarorcs npu oOpaboTke MeTalla Ha arperate JOBOJKH?

HasnadeHne u TEXHOJIOTHS MPOAYBKH MeTajula HHEPTHBIMH Ta3aMu?

Ha3aH4YCHHE M TEXHOJOIUsA 00pabOTKH MeTalla MOPOIIKOOOPa3HBIMH pea-TeHTaMu?

CniocoObl KOPPEKTUPOBKH TemIiepaTypsl Metamia Ha AJIC meTtamna u ux 3¢-(QpeKTuBHOCTH?

0NN W~




9 Texnonmorngeckue ocobeHHOCTH 00paboTku meramna Ha AIC?

2). TeopeTndeckre BOMPOCHI U TPAKTHUECKIE 3aaHMUs, HCIOIb3yeMbIe TIPH 3aIUTe KypCOBOH paboThl B popMe yCTHOTO ompoca
(YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; [ICK-2-31, V1, B1)

TeopeTrueckre BOMPOCH s 3aIUTHI KypcoBoit padotsl (YK-11.1-31, V1; I1K-3.1-31, V1; I[ICK-2-31, YV1):

1. JHaiite onpenenenue cranu

2. VYkaxute QYHKIUHA OCHOBHOTO CTAaJICIUNIABMIIBHOTO MIJIaKa.

3. INepeuncnure cBOWCTBA ILIAKa M CIIOCOOBI BHIPaXKEHHUsI OCHOBHOCTH.

4. Kak Ha mpakTHKe OLEHWBAIOT OKHCIHTENHHYIO CIOCOOHOCTh (OKHCIEHHOCTD) IIIaKa?

5. Hackouibko TOJIHO OKHCTISIETCS KPEMHHI METaJUIOMIMXTH B YCIOBUSIX OCHOBHOTO CTaJeIUIa-BHIIBHOTO Iporecca?
6. Kakue TpeOoBaHus NpeabsABIAIOT K COCTaBy LUIAKY Ui ynaneHus ¢ochopa u3 meramia?

7. Kaxkue tpeGoBaHUS NPEBBISIOT K COCTaBY LIUIAKY UL yJalleHHs Cepbl U3 MeTasua?

8. JaiiTe onpeneneHue «KJIacCHUIEeCKOT0» KUCIOPOAHO-KOHBEPTEPHOTO TpoIiecca.

9. Uem ompenensieTcss pacxoj KUCIOPOIHOTO TyThsl Ha IMPOBEACHHE KOHBEPTEPHOMN MITaBKU?

10. Korna u ¢ kakoii 1esbl0 MpOBOSAT PACKUCICHUE CTaN?

11. Yem ompenenseTcss pacxo] METANIMIECKOTO JIOMa Ha IUIaBKY CTaJll B KHCIOPOJHOM KOHBep-Tepe?

12. B kakoll nepuoj MiuaBKy, U KaKOE TOIUIMBO UCIIOJIb3YeTCsl IPU BBHIIABKE CTaIU B KHCIOPOA-HOM KOHBEpTEpe?
13. INepeuncnute MpUXOJHBIE U PACXOJHBIE CTAThU TEMIOBOTO OalaHca KUCIOPOAHO-KOHBEPTEPHOH MIaBKH.

14. [epeuncnure NpUXOIHBIE U PACXOIHBIC CTAThH TEILUIOBOTO OajiaHCa KHCIOPOAHO-KOHBEPTEPHOH IIaBKH.

15. Ilepedncnute cTaTbyd NOTEPh MACCHl METAIIIOIIMXTHI. Y KaXKUTE BEIUYMHY BBIXOJA FOJHOIO.

16. C Kakoi LeIbI0 UCTIONB3YIOT U3BECTh KOHBEPTEPHOI ITaBKe?

17. INepeuncnute mapameTpsl JyThEBOTO PEKUMa KOHBEPTEPHON MIABKHU M MX BEIUYUHBI.

18. VYkaxuTe MaBlIeHHE AyThs IIEpel COIIaMH B ()ypMax KOHBEPTEPOB W CKOPOCTH KHUCIOPOJHOU CTPYH.

19. Kakyto OCHOBHYIO POJIb BBIIOJHAET METANINUECKHH JJOM B KOHBEPTEPHOU ILIaBKe?

20. Benunuunna pacxosa JioMa Ha IUIABKY U CIIOCOOBI €r0 MOBBILICHUSI.

21. ITonoxeHue ¢ypMel B mpolecce IPOAYBKH BaHHBI U €€ KOPPEKTHPOBKA

22. Iepeuncnmte ocHOBHBIE (PaKTOPBI, KOTOPEIE HEOOXOIUMO YIUTHIBATh IIPH pacyeTe pacxoia METAIHIECKOTo JIoMa Ha
TUTaBKY CTali B KOHBepTepe?

23. C Kakoil LeNblo MCIIONB3YIOT OKATHIIIM B KOHBEPTEPHOU IiiaBKe?

24. Kak ciemyer M3MEHHTH pacXoja METaJUTMYECcKOTO JIOMa JUII KOPPEKTUPOBKH TpeOyeMol TeMIle-paTypbl MeTajlla Ha
BBIITyCKE?

25. OT 4ero 3aBUCHUT MPOAOJDKUTEIBHOCTh MPOIYBKH B KUCIOPOJHOM KOHBepTepe?

26. IlepeuncnuTe B NpaBUNBHON MOCNENO0BATENBLHOCTH TEXHOIOTMYECKHE ONEPAllMi KOHBEPTEP-HOM IIABKH.

27. IToBeneHne 31€MEHTOB METAJUIONIMXTHI M YCIOBHS IMUIAKOOOPAa30BAHUSA B MEPHO TPOIYBKH.

28. INepeuncnute OCHOBHBIC YCIOBUS yaaneHus ¢ocdopa U3 MeTauia B IITaK

29. IlepeuncnuTte OCHOBHBIE YCIOBHs YOAIEHUsI CEPbl U3 MeTaja B IILIAK

30. OT Yero 3aBUCHT CTENICHb OKHCICHHUS MapraHIa B YCIOBHAX «KIJIACCHYECKOT0» KHCIOPOIHO-KOHBEPTEPHOTO Iporiecca?
31. OT yero 3aBUCHT OKHUCIEHUS MApraHia B YCIOBUSAX KUCIOPOJHO-KOHBEPTEPHOIO Ipolecca ¢ JOHHOM MPOAYBKON?
32. OT 4ero 3aBUCUT yAENBHBII pacxoj KUCIOPOJa B «KIACCHYECKOM» BapUaHTE KUCIOPOAHO-KOHBEPTEPHOTO INpoliecca U
KaKUE BEJINYUHbI OH IPUHUMAET?

33. [Tepeuncnure mapamerpsl, ONMpeaeNOmne yAeIbHbINH pacXo KHUCIOpOaa Ha IJIaBKY

34. IMpu xaxoM HONOXKeHNUH (YpMBl HAYMHAIOT IIEPUO]] MPOLYBKH B «KJIACCHUECKOM)» BapHaHTE KHUCIOPOIHO-KOHBEPTEPHOTO
nporecca?

35. B kakux cirygasx OCYyIIECTBITIOT M3MEHEHHE pabodero MojoXeHHs (GpypMBI B IEPHOJ MPOIYB-KH

36. KakoBs!l notepu MeTa/uia ¢ BRIHOCAMH U BEIOpOCAMH B KHCIOPOIHO-KOHBEPTEPHOM TIporiecce?

37. KakoBbI moTepu Macchl METANIOMIUXTHl B «KIACCHYECKOM» BapHaHTE KUCIOPOAHO-KOHBEPTEPHOTO Ipoliecca?

38. Yo HEOOXOAMMO YUUTHIBATH TIPH ONPEACICHUH TPeOyeMOi TeMIepaTypbl METalla Ha BbIIyc-Ke?

39. C Kakoil LeNnbl0 MCIIONb3YeTCsl TUIABUKOBBIN IITAT B KUCIOPOIHO-KOHBEPTEPHOM TMpoiiecce?

40. Kakum 06pa3zoM ompenenstoT MOMEHT OKOHUYaHHMS MPOTYBKH?

41. OT Kakux (aKTOPOB 3aBUCHUT MPOIAODKUTEIBHOCTD MPOTYBKHU?

42. B xaxoii meprox IpoayBKH HaOIroqaeTcss MaKCUMallbHasi CKOPOCTh OKUCIICHHS yriiepona?

43. Kak u3MeHs1eTcsl CKOPOCTh OKHUCIEHUS YINIEpOJa B MEPUOJ MPOLYBKU?

44. Kakue 0CHOBHBIE TEXHOJIOTMUECKUX MapaMeTpa MeTajula JOJKHbBI ObITh JOCTUTHYTHl B KOHIE MPOAYBKU?

45. Kak cienyer m3sMeHHTBh pacxoj JIoMa Ha IUIaBKy IPH yBEIMYEHHM PACYETHOTO PAacXoja TBEP-ABIX OKUCIUTENEH?
46. KaxoBa crenenp ymaneHus cepbl U3 MeTajlia MPU KUCIOPOJHO-KOHBEPTEPHOU IUIaBKE C BEpX-HEW MPOyBKOU?
47. KakoBa crenens ynanenus ¢ochopa U3 MeTanta IpH KUCIOPOAHO-KOHBEPTEPHOH IIaBKe ¢ BEpXHEH NMPOAYBKOH?
48. VkaxkuTe Kakoe KOJHYECTBO YrIepoaa METaIOMIMXThl OKUCISETCA MO peaklud HEMOIHOIO TopeHHs?

49. B kakux mpenenax M3MEHSIOT OCHOBHOCTD IIJIAKa B KOHBEPTEPHOH ILIaBKe?

50. TexHONOorus: pacKUCIEHNs CTald Ha BBIIYCKE, MOPSAIOK BBOJA PACKUCIMUTENEH U UX yrap.

IMpakTrdeckue 3a1aHus JJIs 3aIIUThl KypcoBoi paboThl (ooOmme popmynuposkn) (YK-11.1-V1, B1; TIK-3.1-Y1, B1; [ICK-2-VY1,

BI1):

1. PaccunTaiiTe IpOIOKUTENIFHOCTS IPOAYBKH B KOHBEpTepe (B MHHYTax) BMeCTHMOCThIO 200 TOHH, €CIH yAeIbHBIHA
pacxoj Kuciaopoaa cocraniseT 50 M3/T, a MHTEHCUBHOCTD MpoayBKU 800 M3/MHuH, a yAerabHass HHTEHCUBHOCTE 4 M3/(T-MUH).

2. Omnpenenure MOTPeOHOCTH B KHCIOpoJie (M3) Ha OKUCIICHUE KPEMHHS, €CIIH ero UCXOIHOE CO-IepiKaHue B

Mmertamtomuxre 0,6 %. Macca metamnomuxtsl 100 TOHH, OCHOBHOCTb LITaKa 2,5 €11., MOJIEKYISIPHBIE MACChl KPEMHUS U KHCI0POAa
28 u 16 r/MOJIb, COOTBETCTBEHHO.




3. Omnpenennure 06beM 0Opasyromierocss MOHOOKCHIa yriaepoaa (M3) mpu OKHUCIUTeNbHOM padu-HupoBaHuu 100 kT
METAJIOIIUXTHI, €CIH HCXOAHOE U KOHEUHOE COJiepKaHue yriepoa cocTapms-1oT 3,5 u 0,5 %, coorBeTcTBeHHO? CUHTaTh, UTO
YIJIEPOJ OKUCTAETCSI TOJIBKO 110 peaknuu ¢ 06pa-zoBanueM CO. OCHOBHOCTH 1LIaKa 3,5 €11., MOJIEKY/IIPHBIE MACcChl YITIepoaa ’
kucnopona 12 u 16 r/mMoib, COOTBETCTBEHHO?

4. Omnpenenure pacxoj aJlOMUHHS IS PACKHCICHHS CIIOKOHHO# CTalli, eCiii OCTATOYHOE CO-JCP)KaHUE yriiepoaa B
Merajuie cocrasisier 0,3 %?
5. Omnpenenure pacxon Gpeppomapraniia Mapka @MH6S s packucinerus ctamu Maccodt 1000 kr mpu HavabHOM

coxepxanuu mapranna 0,08 %, ecnu coxepkaHue yriaeposa Ha Belmycke coctas-seT 0,05 %, a TpebyeMoe coepkaHie MapraHia
B craiu 0,5 %.

6. Omnpenenure pacxoa M3BECTH I HaBEACHMS IITaka OCHOBHOCTBIO 3 €1, ecd Ha MOMeHT e€ mona4yn B 100 ToHHOM
KOHBepTepe chopMHUpoBaIICs MITaK B KOIHUYECTBE 8 TOHH, copepxkamuii 25 % SiO2 u 3% CaO? B u3Bectu coxepxurcs 90% CaO u
1% SiO2.

7. Ompenenure pacxoxn peppocunuiys Mapkn OC75 ist pacCKUCIEHHS! CTATBHOTO IOJIYIIPOIYK-Ta, MOJYyYCHHOTO B
pe3ynbTarte IIaBKU CTaIN B KHCIOPOIHOM KOHBEpPTEpe eMKOCTEI0 160 TOHH, eciy coiep kaHue yriepoaa Ha BBIIYCKE COCTABIACT
0,05 %, a TpeGyemoe coaepkanue kpeMHus B ctanu 0,3%.

8. Omnpezienure KOJMYECTBO 00PA3yIOLIErocsi NpH OKUCIUTENbHOM paduHnpoBanny 100 TOHH METaUIOIIMXTHl KpEMHE3eMa
(B TOHHAX), €CITH HCXOJHOE COAEPKAHUE KPEMHHUS B MeTaiutomuxTe cocrasisier 0,7 %, KOHeIHOe CoAepKaHue yriiepoaa B
cranpHOM ntosrynpoaykre 0,3%, ocHoBHOCTS nuIaka 3,0 exI., MOJIEKyIIspHBIC MacChl KpeMHUS U kuciopoaa 28 u 16 r/Mons,
COOTBETCTBEHHO.

9. Ompenenure NOTPEOHOCTH B KUCIOoposae (M3) Ha OKUCICHHE MapraHIia, €ClIM €r0 UCXOJHOE CO-AepKaHHE B
metaomuxre 0,5 %. Macca meramutommxTsl 100 TOHH, KOHEYHOE COJEpKaHHUE yriie-poia B CTalibHOM noiynpoaykre 0,3 %,
OCHOBHOCTb IIITaKa 2,5 e]l., MOJISKYISIpHbIE MAacChl Map-TaHIa U KHciIopoaa 55 u 16 1/Moib, COOTBETCTBEHHO.

10. Omnpezienure KOJMYECTBO 00PA3yIOLIErocsi MpH OKUCIUTENLHOM paduHupoBaHny 150 TOHH METaIOIIMXTEl MOHOOKCH A
MapraHna (B TOHHaX), €CJIM HCXOTHOE COJepKaHie MapraHia B Me-rayuromuxTe cocrasisieT 0,4 %, KOHeYHOe ComepKaHue
yraepoja B ctanbHoM nomnynpoaykre 0,05%, ocHoBHOCTS Hunaka 3,0 el1., MOJIEKYIIIpHbIE MacChl MapraHia u Kkuciopona 55 u 16
I/MOJIb, COOTBETCTBEHHO.

11. Omnpenaenure TOTPEOHOCTh B KUcaopoae (M3) Ha okucieHue Gpochopa, eCli ero UCXOJHOE CO-IepiKaHue B
metaiomuxre 0,2 %. Macca meramtomuxTsl 100 TOHH, KOHEYHOE CoiepKaHKe yriae-poia B craibHoM nonynpoaykre 0,03 %,
OCHOBHOCTS II1aka 3,0 ef., MOoJIeKyIsIpHbIe Macchl hoc-opa u kucaoposa 31 u 16 r/Moib, COOTBETCTBEHHO.

12. Omnpenenute KOJUYESCTBO 00paA3yIOIIErocs MpU OKUCIUTENbHOM paduHupoBannd 100 TOHH METaJUIOMIUXTHI
neHTaokcuaa ocopa (B TOHHAX), €CITH HCXOJTHOE cojiepkaHue Gpocdopa B Me-Tayurommxte coctasisier 0,3 %, KoHeUHOEe
CoZIepKaHUe yriiepoaa B cTaibHOM noiynpoaykre 0,3%, ocHoBHOCTS mitaka 3,0 ef., MoJIeKyIsIpHBIe Macchl ochopa u Kucnopoaa
31 u 16 r/MOJIb, COOTBET-CTBEHHO.

13. Omnpenenure 00beM ITyThsl HA TUIABKY CTAJM B KHCIOPOJAHOM KOHBepTepe eMKOCThi0 300 TOHH, €CiM yACIbHBIH Pacxo.
KHCIIOpO/Ia COCTaBisieT 53 M3/T, comepikaHue Kuciopoaa B nyrbe 99,5%, a ero ycoerne 95%.
14. Onpeznenurte BBIXOJ KHUIKOTO METajila Mepell paCKUCICHUEM, €CII pacxo]l MeTAJUIOMIMXTHI Ha MaBKy coctaBumi 100

TOHH, CyMMapHO€ KOJIMYECTBO OKUCIUBLIMXCS puMecei — 3,2 % oT MacChl METANIOLIUXThI, TOTEPU MACChl METAJUIOLIUXTHI C
TBUTBIO B BBIOpOCcaMu 1o 1 % OT Macchl Me-TaJIOMINXTHI, TOTEPH XKene3a co MITakoM B Bue okcnaoB FeO n Fe203 —
COOTBETCTBEHHO 15 1 4 % o1 maccel mutaka — 10 ToHH. Jpyrue BO3MOKHBIE IOTEPU MACChl METAJUIOIIUXTEI HE YIUTHIBATb.

3). TeopeTndeckre BOMPOCHI U MPAKTUYECKHE 3aaHus JJIs MPOBEACHUs dk3aMeHa B yctHoi ¢popme (YK-11.1-31, V1, B1; I1K-3.1-
31, V1, B1; [ICK-2-31, V1, B1)

TeopeTrueckre BOMPOCH dk3aMeHaoHHbIX omneroB (YK-11.1-31, V1; IIK-3.1-31, V1; [ICK-2-31, Y1):

1. Krnaccupukanus craneil mo crocody MpoW3BOJICTBA, 0 Ha3HAUCHHMIO, IO KAYECTBY CTallM, II0 XMMHYECKOMY COCTaBy M
IO CTETIEHH PACKHUCICHHOCTH.

2. Hctounuku o06pa3oBaHus U POJIb IIJIaka B CTaJeIUIaBUIBHBIX Mpoueccax. OOLie NPUHIMIEI YCTaHOBICHUS
OINITHMAJIBHOTO IIIAKOBOTO PEXXUMA IIIABKH.

3. MexaHN3MbI OKHCIUTEIBHOTO paUHIPOBAHNS B CTANICILIABHIBHBIX MPOIIEccax.

4. OxucneHue yriepoja: poilb, BIUSHUE Ha CBOICTBA CTaldM, OCHOBHBIC PEAKI[MH OKHUCICHUS M MUHHMAJIBHOE OCTATOUYHOE
COZIep>KaHue Yriaepoa B CTalu.

5. BimsiHne mapamMeTpoB CTaseIIaBUIIBHOTO IPOIiecca Ha CKOPOCTh OKHCIICHHE YITIepo/a.

6. OCHOBBI CHHXPOHH3AILIUH IIPOIIECCOB 00E3yINepOKUBAHUS U HarpeBa MeTaa.

7. IToBeneHne KpeMHUS B CTAJICIUIABUIILHBIX TPOLIECCaX: OCHOBHBIE PEaKIMH, OCTATOYHOE CO-JepiKaHHE KPEMHUS U ero
BJIMSIHUE HA CBOMCTBA CTaJIH.

8. IToBenenne MapraHia B CTaJICIUIABIIIBHBIX IPOIECCAaX: OCHOBHBIC PEaKIMH, OCTATOYHOE CO-Jep)KaHWe MapraHIa M ero
BIIMSTHHE HA CBOMCTBA CTalld, JOCTIDKEHUE 3aJaHHOTO COIEpKaHUS MapraHIa.

9. IMoBenenue docdopa B cTaNemIaBUILHBIX IIPOLECCaX: OCHOBHBIC PEAKIUH U 0COOCHHOCTH ae-(hocdopanny B OCHOBHBIX
M KHCITBIX TIpolieccax, ycioBus nedochopannu u BuusiHAE (ochopa Ha CBOICTBA CTANH.

10. YnmaneHue cepsl B CTaJCIUIaBIIIBHBIX IIPOIECCAX: OCHOBHBIC PEAKIMH W YCIOBHA JeCylb(ypa-Iun, BIUSHUE CEphl HA
CBOMCTBA CTaJIU.

11. Pa3BuTHE KOHBEpPTEPHOTO crocoOa MPOU3BOACTBA CTaNN. TOMAacOBCKHI mporecc.

12. Pa3BuTHE KOHBEpPTEpHOTO crocoda MPOU3BOACTBA CTanu. beccemepoBckuil mporecc.

13. VYerpoiicTBo kKucIOpogHOro KoHBepTepa. OCHOBHEBIE apaMeTphl, ONPEAENSAOIINe BO3MOXK-HOCTh PabOTHl KOHBEpTEpa
6e3 BIOPOCOB.

14. VYCTpoicTBO KUCIOPOJHOTO KOHBepTepa. PyrepoBka KOHBepTepa: YCIOBUS CIY)KOBI, TpeOOBa-HUS, MaTEpPHAIIBI,

CTOMKOCTB | CITOCOOBI IIPOJJICHHUS CPOKA CITY’KOBI.
15. [uxToBBIE MaTepHAabl KUCIOPOIHO-KOHBEPTEPHO T1aBku. TpeGoBaHUS K KOMIOHEHTaM Me-TaJUIOIIUXTHI.




16. [InxTOBBIC MaTepUAabl KHCIOPOJHO-KOHBEPTEpHOI miaBKku. TpeboBaHus K (uIrocaM.

17. [IIuxToBBIC MaTepHallbl KNCIOPOJHO-KOHBEPTEPHOH IUIaBKU. TpeOoBaHMs K OKHUCIHTEISM.

18. TeXHOMOTHYECKHEe OTepaiii KUCIOPOIHO-KOHBEPTEPHOH TIABKH C BEpXHEH Momadeil MyThs M UX COICpiKaHHe.

19. TeXHOIOTHYIECKHEe ONepaii KUCIOPOIHO-KOHBEPTEPHOI IIABKY C BEpXHEW momadell MyThsl M BapHAHTHI
KOPPEKTHPOBKY IIIaBKU 110 XMMUUECKOMY COCTaBy U TEMIEpaType.

20. B3aumopeiicTBie KUCIOPOAHON CTPYH C JKUJKON BaHHOMW NMpW BEpXHEH M JOHHOU moaaue kuc-moponaa. CTpykrypa
PEaKIIMOHHOH 30HBI M ITPOIIECCH, TPOTEKAIOIIHE IPH MIPOJIYBKE.

21. IMapameTps! TyTbEBOTO PEXUMa KHUCIOPOIHO-KOHBEPTEPHOU MIABKU M MX BIMSHHE Ha IOKa3a-TEIH IIABKH.

22. IloBeneHue cocTaBIAIONIMX YyTyHa INPH NMPOIYBKE METalIa KHCIOPOIOM.

23. [TapameTps! IUIAaKOBOTO pEKMMa M TPEOOBAHMS, MIPEABIBIIEMBIE K IIAKY KHCIOPOTHO-KOHBEPTEPHOTO IIpoIiecca.
24. YcnoBus hopMHpOBaHMS NIITaKa M IITAKOBBIN PEKUM KHUCIOPOAHO-KOHBEPTEPHOU IIIIABKH.

25. JuHaMuka nutakooOpa3oBaHus B X0Jle KOHBEPTEPHOU TIIABKH.

26. IToBenenue xene3a U €ro NOTEPH MPH KUCIOPOAHO-KOHBEPTEPHOH MiaaBKe. BbIxos rogHoro.

27. INepeuncnuTe MPUXOTHBIE M PACXOJHBIC YaCTH TEINIOBOTO OajlaHCa KHUCIOPOAHO-KOHBEPTEPHOH IIIIABKM C BEepXHEH
IPOAYBKOH.

28. Oxnaxjaronge 100aBKH MPH KUCIOPOIHO-KOHBEPTEPHON IIaBKU, UX NMPEUMYIIECTBA U HENO-CTATKH.

29. OCHOBHBIE TIPUXOAHBIC U PACXOJHBIE CTaThH MAaTEPHAIBHOTO M TEIUIOBOTO OANaHCOB KHCIIO-POJHO-KOHBEPTEPHOH
TUIABKH.

30. CriocoObl MOBBIIEHHSI JIOIH JIOMa B METAIIMUECKON IIMXTE KHUCIOPOAHBIX KOHBEPTEPOB.

31. BimsiHue pasnuyHbIX (AKTOPOB Ha PacXoj JIOMa IpU KUCIOPOJHO-KOHBEPTEPHOHN IUIaBKeE.

32. [IpenmyiecTBa 1 HENOCTATKH KUCIOPOIHBIX MPOLIECCOB C BEPXHEW M JOHHOM MpOIyBKOU KucimopoaoM. Ilepeuncnure
BapUaHTHI KOHBEPTEPHBIX MPOLIECCOB C KOMOMHUPOBAHHOI MPO-TYBKOH U JaliTe MX KPATKYIO XapaKTCPHCTHKY.

33. ITpenmymecTBa U HEAOCTATKU KUCIOPOIHBIX MPOLECCOB C BEPXHEHW U JOHHOI MPOIYBKOH KHUCIOPOJOM.

34. KoHCTpyKTHBHBIE 0COOEHHOCTH KOHBEPTEPOB C JOHHOW IPOTYBKOM.

35. OCOOEHHOCTH TEXHOJIOTHH KHCIOPOJHO-KOHBEPTEPHOH IUIABKU C JOHHOH HOmadei MyThsl.

36. [epeuncnute NpUXOTHBIE U PACXOJHBIE YACTH MaTepUALHOTO OanaHca KHCIOPOJHO-KOHBEPTEPHOI MIIaBKH C BEpXHEH
MPOTYBKOH.

37. [MpuHum paboThl MAPTEHOBCKOW TIEYH.

38. YeTpoiicTBO MapTEHOBCKOM IIEUH.

39. Oco0OeHHOCTH MapTEeHOBCKOTO IpOIecca: HEAOCTATOK TeIlla Ipolecca, XapakTep arMocepsl, ydacTue B Ipolecce
IITaKa ¥ MOJIHBL

40. OCHOBHBIE Pa3HOBHIHOCTH (BapHaHTHI) MAPTEHOBCKOTO IpoIecca: PyAHBIH, CKpal-pyaHBI Mpolecc, CKpan-nponece u
CKpan-yrojbHblii MapTEHOBCKUH mpo1iecc. MIX XxapakrepucTuka.

41. Hasnauenue u ycTpOHCTBO KOHCTPYKTHBHBIX 3JIEMEHTOB MAapTEHOBCKOI! Ileun: pabouee Ipo-CTPaHCTBO, TOJIOBKH,
NUTAKOBHUKH, pereHepaTophl, 60poBa.

42. OCHOBHBIE NEPHOJIBI MAPTEHOBCKON IIIABKU M MX 3HAYCHHE.

43. Iepeuncnure OCHOBHBIE TIEPHO/IBI MAPTEHOBCKOW MIaBKkH. [10apoOHO M3NI0XkHTE colepKaHUE ONEpPaLUH 110 3aBaJIKe
TBEP/IBIX MIMXTOBBIX MATEPHAIOB U HX IIPOTPEBY.

44. INepeuncnuTe OCHOBHBIC MEPHOABI MAPTEHOBCKOH IUIABKHU. [10ApOOHO M3MI0XKHUTE COAEPHKAHUE OTEpalHil ITABICHHS H
JIOBOJIKU.

45. Ompenenenus pacxosa TBEPAbIX OKHUCIHUTENEH B 3aBaJIKy IPU CKpaIll-pPyJIHOM MapTEHOBCKOM Ipolecce 03 IpOmayBKH
KHCIIOPOZOM.

46. OcHOBHBIE (DAKTOPBI, BIUSIONINE HA PACXOJA TBEPIBIX OKUCIHTENCH B MEPHOJ 3aBaJIKH.

47. OTanuns CKpan-KUCIOPOAHOTO OT CKpamn-pyIHOro M APYTHX BapHaHTOB MapTEHOBCKOTO Mpo-Iiecca.

48. Oco0OeHHOCTH MPOBEACHHS CKPAI-KUCIOPOJIHOTO BapHaHTa MapTEHOBCKOTO IIpoIiecca.

49. IloBeneHue KpeMHUs U MapraHiia B MApTEHOBCKOU ILIaBKE.

50. [[Inakoo6pa3oBaHue U NUTAKOBBIA PEKUM MAapTEHOBCKOH IIaBKH.

51. TemnoBas pabora (TemoBast Harpy3ka 1 KI1Jl ucrnonb3oBaHus TOIUIMBA) U OTOIUICHHE MapTe-HOBCKHX Iedel

52. YCTpoiicTBO U CYIIHOCTH pabOTHI JBYXBAaHHOTO CTAJEIIABHIBHOTO arperara.

53. TexHONIOTHS MIABKU CTall B JByXBaHHBIX II€4aX: OCHOBHBIC TEXHOJOIWYECKHE ONEpallMé U UX COBMEIICHHE.

54. [epeuncnure TEXHOJIOTUH KOBIIEBOH 00paboTku crayy. [1ogpoOHO n3I0XKHUTE COCOOB! pac-KUCIEHHS CTAJIH.

55. [NepeunciuTe TEXHOIOTHU KOBIIEBOH 00paboTKH cramu. I1oapoOHO M3TI0XKHTE CIIOCOOB! yaa-IeHuss BOJOPOJa U a30Ta u3
CTaJH.

56. [lepeuncnuTe TEXHOJIOTHH KOBIIEBOW 00pabOTKM cTanu. YKaXXUTe NPUUMHBI 00pa30BaHUs HE-METATMYECKUX
BKJTFOYEHUH B CTAJIM U CIIOCOOBI OOPHOBI ¢ HUMHU.

57. [NepeunciuTe TEXHOIOTHH KOBIIEBOW 00paboTku ctaym. [ToApoOHO U3T0KHUTE TEXHOJIOTHIO MPOTYBKH MeTalia
UHEPTHBIM Ta30M.

58. ITepeuncnure TEXHOJIOTUH KOBIIEBOH 00paboTku crany. [loapoOHO n3noxuTe crnocodsl 00pa-00TKKM MeTaia BaKyyMOM.
59. [NepeunciuTe TEXHOIOTHH KOBIIEBOH 00paboTKH ctayu. [1oapoOHO M3M0XKHUTE BapHAHTH 00-pabOTKH CTaH
CHHTETHYECKUMH IITaKaMH, TBEPIBIMU IUIAKOBEIMU CMECSMH M MOPOIIKO00-pa3HBIMH MaTepHaaMH.

60. [lepeuncnuTe TEXHOJOTHH KOBIIEBOH 00paboTku cranu. [1oApOOHO M3IO0KHUTE TEXHOJIOTHUIO KOMIUIEKCHOW 00paboTKu
CTalu.

[IpakTHueckue 3agaHus IK3aMEHAIMOHHBIX OmeroB (obume Gpopmymuposkn) (YK-11.1-Y1, B1; TIK-3.1-Y1, B1; I[ICK-2-V1, B1):
L. Jlnst yenoBuii OCHOBHOTO (KHCJIOTO) KHCIOPOAHOTO KOHBEPTEPa ONPENENUTh pacxo] KUciopo-na Ha okucienue C, Si,
Mn, P gyryHa 1 KONMHYECTBO MPOIYKTOB peakiuy okucieHus. CocTaB 4yryHa u Apyrue HeoOXOAUMBIE JaHHBIC IPHHATH
camocTosTenbHo. Pacyer Bectn Ha 100kr ay-TryHa.

2. Jnsa ycnoBuii OCHOBHOTO CTaJICIUIaBHIIBHOTO Mpoliecca onpeaenuTs koauuectBo CaO, He00X0-AuMoe Ha CBSI3bIBAHHE




MEPEeBOMMON B IJIAK CEPHI Uyr'yHa U KOJMUECTBO MPOJYKTOB peakiuu Aecynbypanun. CocTtaB uyryHa u Apyrue HeoOXOoJuMble
JIlaHHbIE IPUHATH caMocTosATeNbHO. Pacuer Bectu Ha 100Kr yyryHa.

3. OmnpenennuTts pacxox M3BECTH (M3BECTHSKA) IS HaBEACHMS IITaKa 3aJaHHOW OCHOBHOCTH B KHCIIOPOIHOM KOHBEpTEpe
(MapTeHOBCKOI! ey ), eCIIH HOCIE TPETH JUINTETBHOCTH IepHo/ia IPOAYBKH (IIABKH) H3BECTHO TEKYIEe COep KaHHe B IIJIaKe
KpeMHe3eMa U OKcuaa Kajblus. HeoOxoaumMble s pacueTa JaHHbIe IPUHITH CAMOCTOSTENbHO. Boruncnenus npoBoauth Ha 100kr
YyryHa.

4. OmnpenennuTts cocTaB MITaKa, 0OPa3yOIIerocs: MpH MPOIyBKE B OCHOBHOM KHCIOPOJHOM KOH-BepTepe 1T JKHAKOTO YyryHa
3aJJaHHOTO cocTaBa. OCTaTOYHOE COAEpKaHKE YIIIepoia B CTAIM yKa3blBaeTcs B 3aaHnu. HeoOXxoaumble U1 pacyera TaHHbIE
MPUHATH CAMOCTOSITENBHO.

5. OmnpenenuTts MPOAOJLKATEIBHOCTh IPOJYBKH B KOHBEpTEpe (B MHHYTAX) IPH M3BECTHOW Macce IUIABKH, YIEIHHOM
pacxoje KMCIOpOAa U UHTCHCUBHOCTH IIPOLYBKU.
6. Omnpenenure pacxoa (GpeppocliaaBoB IS PACKUCICHUS IIABKU CTald U3BECTHOM MaccChl NMPU M3BECTHBIX HAYAIBHOM U

Tpe6yeMOM COACPIKaHUHN BHGMGHTOB—paCKHCHHTeHGﬁ, a TaK)K€ N3-BECTHOM COACPIKaHUH YITICPOJa B IMOJYIIPOAYKTE Ha BBIITYCKC.

4). TecToBbIE BOIIPOCH! U 331aHUSA AL IPOBEACHHS 3TAIlOB IPOMEKYTOYHON aTTeCTallMH B (JOPME KOMIIBIOTEPHOTO TECTUPOBAHHS
(YK-11.1-31, V1, B1; 1IK-3.1-31, Y1, B1; IICK-2-31, V1, B1)

Tecrossie Bompocs! (YK-11.1-31; ITK-3.1-31; [ICK-2-31):

. OT™MeThTe 2 BEpHBIX ONPEAEIECHUS CTalIH.

. YKaxxute 2 NOJIOKHUTENbHbIC (PyHKIIMM OCHOBHOTO CTaJICTUIABHIIBHOTO IILIAKa.

. OCHOBHOCTP IITAKA B CTAJICIUIABIIIBHBIX IIPOIIECCAX ONPEHENICTCS U3 BRIPAXKEHHUS. . .

. Kak Ha mpaxTrke OIleHHBAIOT OKHCIUTEIBHYIO CIIOCOOHOCTH (OKUCIEHHOCTD) MIaKa?

. Hackombko MOMHO OKHCNAETCS] KpEMHHI METAJUIOLIMXTHI B YCIIOBUSAX OCHOBHOT'O CTaJeIlIa-BUIIBHOTO Mpolecca?

. YkaxxuTe TpeOOBaHHUS K COCTaBY NIIAKY AJI yraneHus Gpocdopa u3 merayma?

. Yxaxxure TpeOOBaHUS K COCTaBy IIIAKY AJIS yAAICHHUS CePhl U3 MeTasa?

. KucnoponHo-koHBepTepHBIii 1poliecc - 3TO. ..

. UeM ompenensercst pacxo/l KUCIOPOIHOIO AyThs Ha MPOBEICHHE KOHBEPTEPHOM MIaBKH?

10.Korna u ¢ kakoi 1eNIbI0 MPOBOJAT PACKUCICHUE CTATTU?

11.Yem onpenensercs pacxo META/UIMYECKOTO JIOMAa Ha MIaBKY CTaIH B KHCIOPOJHOM KOHBEp-Tepe?

12.B kakoii nepuoJ MIaBKH, ¥ KaKO€ TOIIMBO UCIIOJIb3YeTCs IPH BBIILIABKE CTAIH B KHCIIO-POJIHOM KOHBEpTEpe?
13.VxaxuTe 1Be OCHOBHBIEC IIPHUXOJHBIE CTATbH TEIJIOBOTO OaylaHCa KHCIOPOTHO-KOHBEPTEPHOH IITaBKH.

14.BbIX0J XKHUIKOTO META/LIa B KOHBEPTEPE C BEPXHEU IPOTYBKOM COCTABIIAET. ..

15.C kakoii 1enpIo UCIOB3YIOT U3BECTh KOHBEPTEPHOH IIaBKe?

16./1aBnenue qyThs Iepel] colulaMu B ()ypMax KOHBEPTEPOB COCTABIISET. . .

17.YKakuTe OCHOBHYIO POJIb METANIMYECKOI0 JIOMa B KOHBEPTEPHOI! InaBke?

18.Pacxoy 1oMa B KOHBEpTEpe ¢ BEpXHEl MPOAYBKOH COCTaBIISET. ..

19.Bo Bpems npoyBKH B KOHBepTEpe (hypMa pacroaraercs. . .

20.YkaxuTe 4 (hakTopa, KOTOpbIE HEOOXOAMMO YIHTHIBATE IPU pacyeTe pacxoia METALTNUYE-CKOTO JJOMa Ha TUIABKY CTaJIH B
KOHBepTepe?

21.C kxakoif HenpIo UCIOIB3YIOT OKATHIIIN B KOHBEPTEPHOM T1aBKe?

22.Kak criefyer I3MEHUTh Pacxo]] METaNIMYECKOTO JIoMa IS IIOBBILIEHHS TpeOyeMOoH TemMIepa-Typbl METajlla Ha BhIycke Ha 30-
40°C?

23.IIpoxOomKUTENBEHOCTD MPOAYBKU B KOHBEPTEPE COCTABIISET. ..

24.Pacnionokure TEXHOJIOTHYECKUE ONepalluil KOHBEPTEPHOI! MIaBKU B IPaBUIBHOM MOPAIKE, HAUWHAS C OTEPAIMU 10 OCMOTPY
KOHBEpTEPa U PEMOHTY (YTEpOBKH.

25.YxaxuTe 3 IIIaBHBIX YCIOBHS yaaneHus ¢ochopa U3 MeTaia B IUIAK

26.YxaxxuTe 3 IIaBHBIX YCIOBUS YAaJIEHHs Cephbl U3 METaJlla B IIIJIaK

27.YkaxkuTe CTeTIeHb OKUCIIEHUS] MapraHIla B YCIOBUAX «KIaCCHYECKOTr0» KHCIOPOIHO-KOHBEPTEPHOIO Mpolecca
28.YKaxxuTe CTENEHb OKUCIEHUS MapraHIla B YCIOBUSAX KUCIOPOAHO-KOHBEPTEPHOIO MPOLIEcca C JOHHON IIPOTYBKOI
29.VY nenpHBIA pacxo/] KHCIOPOJa B KKIACCUIECKOMY BapHaHTE KUCIOPOIHO-KOHBEPTEPHOTO MPO-11€cca COCTABIAET
30.YkaxuTe 2 nmapaMerpa, onpeaesionmxX yAeNbHbII pacXo/ KUCIOpoJa Ha IIaBKy

31.I1pn xaKoM MOJIOKEHUH (hYPMBI HAUMHAIOT MIEPHOJ IIPOTYBKH B «KJIACCHUECKOM» BapHaHTE KHCIOPOIHO-KOHBEPTEPHOTO
nporuecca?

32.B KakoM city4yae B X0JI€ MPOAYBKH BBIHYKIIEHbI U3MEHSATH MOJI0KEHNE QPypMbI?

33.IToTepu MeTaiuIa ¢ BBIHOCAMH M BBIOpOCAMHU B KHCJIOPOJIHO-KOHBEPTEPHOM HpOIiecce 00BIYHO COCTaBIISIOT
34.IloTepu Macchl METAJUIOMIUXTHI B «KJIACCHYECKOM)» BapUAHTE KUCIOPOJHO-KOHBEPTEPHOTO MIPOLIECCA COCTABIISAIOT
35.4to HeoOXOAMMO YIUTHIBATH IIPH ONpEeneHnH TpedyeMoil TeMnepaTypsl MeTallla Ha BBITyCc-Ke?

36.C kaKoii 11eb10 UCIOIb3yeTCsl IIaBUKOBBIN IITAT B KUCIOPOAHO-KOHBEPTEPHOM Hpouecce?

37.Kakum 00pa3oM onpenessifoT MOMEHT OKOHYaHHS IIPOIYBKHU?

38.0T1 Kakux ABYX (haKTOPOB 3aBHUCUT IIPOJOIDKUTENBEHOCTD TIPOTYBKH?

39.B kakoii nepuo] NpoIyBKH HAOMIOAaeTCsl MAaKCUMallbHasi CKOPOCTh OKHUCIIEHUs yriaepoaa?

40.CxopoCTb OKUCIIEHUs YIIIEPO/ia B CEPEANHE IIEPHO/Ia TPOAYBKH COCTABIAET

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

42 Kak cremyeT M3MEHUTH PAacXo]l JIOMa Ha IJIaBKY NIPH YBEIWYEHUN PACIETHOTO PACcX0/a TBEP-IbIX OKUCIHTENCH?
43.CreneHsp ynaneHHs cepbl U3 MeTajla IPpU KUCIOPOJHO-KOHBEPTEPHOH MIaBKe ¢ BEpXHEH Mpo-AyBKOil cocTaBiseT
44 .Crenens ynaneHus ¢pocdopa 13 MeTaa Ipu KACIOPOIHO-KOHBEPTEPHOH IUIaBKE C BEPXHEH MPOYBKOI COCTABIIET
45.VKkaxXuTe Kakoe KOJIUYECTBO YIIIEpOo1a METAJUIOMIUXTHI OKUCIIAETCS 110 PeaKIUH HEMOIHOTO FOPEHUs?
46.OCHOBHOCTb LIJTAKa B KOHBEPTEPHOI TIaBKe OOBIYHO U3MEHSETCS B Ipeenax
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47.Yrap maprasna (u3 ¢peppociiasa) Ipu pacCKUCICHUH CTaIH B KOBILE COCTABIAET
48.Yrap kpemuus (13 eppocniiaBa) Npyu pacKUCICHUH CTaM B KOBIE COCTABIISET

TecroBbie 3amaun (YK-11.1-Y1, B1; T1IK-3.1-V1, B1; [ICK-2-V1, B1):

1 PaccuuraiitTe MpoaoKUTEIBHOCTD POIYBKU B KOHBEpTEpe (B MUHYTaX) BMECTUMOCTHIO 200 TOHH, el yAEIbHBIH pacXxom
Kucinopoaa coctabisier S0 M3/T, a MHTEHCUBHOCTH MpoAyBku 800 M3/MuH, a ynenbHas HHTCHCUBHOCTD 4 M3/(T-MuH). OTBET B
MHHYTaX yKa3aTb C TOYHOCTBIO J0 JIe-CSATHIX.

2 Onpenenute NOTPeOHOCTD B KUCIOpoe (M3) Ha OKUCICHUE KPEMHUS, €CIIH €T0 UCXOJHOE cojiep-KaHue B Metamomuxte 0,6 %.
Macca metamnonuxTbl 100 TOHH, OCHOBHOCTb IIITaka 2,5 €., MO-JIEKYJIIpHbIC MAaCChl KpEMHHUS U Kucinopoaa 28 u 16 r/mMosb,
COOTBETCTBEHHO. [10TydeHHBIH pe-3ymnbTaT B METpax KyOMIEeCKHX OKPYIIIUTH J0 LEJIOTO 3HAYCHNS U YKa3aTh 0e3 eIHHII
U3MEPEHHSL.

3 Onpeznenure 00beM 00pa3yrolIerocs MOHOOKCHAA yrinepoaa (M3) mpu OKUCIUTENbHOM paguHu-poBannuu 100 KT METAIIIOIMXTHI,
€CJIM UCXOHOE U KOHEUHOE CoJiep kaHue yriepoa coctasisitor 3,5 u 0,5 %, coorBercTBeHHO? CUMTaTh, UTO YITIEPOJ OKUCIAETCS
TOJILKO TI0 peakiyu ¢ oopazosa-aueM CO. OCHOBHOCTH ILTaKa 3,5 e11., MOJIEKY/SIpHBIE MacChl yriiepoia u kuciopoaa 12 u 16
I/MOJIb, COOTBETCTBEHHO? I10MydeHHBI pe3yapTaT OKPYIIIUTE 0 LEJI0ro 3HAUeHHs U yKa3aTh B KyOM4ecKux MeTpax (nudpoii 6e3
€IMHUL] U3MEPEHHUS).

4 Onpenenute pacxo aTFOMHUHIS ISl PACKUCITICHIS CIIOKOHHOM CTaJIH, €CII 0CTaTOYHOE COJIep-KaHHUe YIIIepoa B MeTajlie
cocrasiser 0,3 %? Pe3ynpTaT nmpuBeguTe B TpaMMax Ha TOHHY cTanu (1udpoii 6e3 eXuHNI H3MEPEHUS).

5 Onpenenute pacxof peppomapranua mapku ®MHu65 1y packucienus cranu Maccoit 1000 Kr mpu HayaJIbHOM COJep KaHUN
mapranna 0,08 %, ecnu conepkaHue yriaepoaa Ha Belmycke cocras-iisiet 0,05 %, a Tpedyemoe copepxkanue Mapranna B cramu 0,5
%. Pe3ynmbTaThl pacyera HEOOXOANMO OKPYITIMTH 7O IIEIOTO YHCIIa U YKa3aTh B KIIIorpaMMax (Iiidpoii 6e3 eXuHHI H3MEPEeHHS).

6 Onpenenurte pacxo/l U3BECTH [T HABEISHHUS IIIJJaka OCHOBHOCTBIO 3 €11, €ClTM Ha MOMeHT e€ mo-gauu B 100 TOHHOM KOHBepTepe
copMupoBacs MUIaK B KOJIMUECTBE 8 TOHH, coneprkamuii 25 % SiO2 u 3% CaO. B ussectu copepxutcs 90% CaO u 1% SiO2.
PesynpraT yka3aTh B KHIOTpaMMax (OKPYIJIUTE 0 IEBIX W IPUBECTH 0€3 eANHUI] H3MEPeHNS).

7 Onpenenure pacxon peppocummist Mapku @C75 At pacKUCIEHHS CTANBHOTO MOIYIIPOAYKTA, TIOJyIeHHOTO B PE3yIIbTaTe
IUIaBKH CTaJH B KHCIOPOJHOM KOHBEpTEpe eMKOCThI0 160 TOHH, ecltu cofep:kaHue yriepo/a Ha Bbirmycke cocrasisiet 0,05 %, a
Tpebyemoe cosepxkanue kpeMHus B cra-iu 0,3 %. Pe3ynpraTel pacuera B KHJIOrpaMMax OKPYIJIATH IO IIEJIOTO M yKa3aTh B MOJIC
oTBeTa 0e3 eANHHI I3MEPEHHS.

8 Ompenenute KOIMYECTBO 00PA3yIOIIErocs Mpy OKUCIUTENbHOM paduHupoBaHuu 100 TOHH Me-TaIOMUXTH KpeMHe3eMa (B
TOHHAX), €CIIM UCXOJHOE CO/IEPKaHUE KPEMHUSI B METaIoIMXTe co-cTapisier 0,7 %, KOHeUHOe COep)KaHue YIIIepoaa B CTaJbHOM
noxynpoxykre 0,3%, 0CHOBHOCTB 1utaka 3,0 ex., MOJIEKYJIIpHBIE MacChl KpeMHHUS B KUcTIoposaa 28 i 16 1/MoJIb, COOTBETCTBEHHO.
[Nomy4ueHHBIH pe3ynbTaT B KIJIOTpaMMaX OKPYIJIHTS JI0 IIEJIOTO U YKa3aTh B IT0JIC OTBETA 0€3 eu-HUI] H3MCPECHUSL.

9 Onpeznenure noTpeOHOCTH B KUCIOpoAe (M3) Ha OKUCIIEHHE MapraHiia, €CJIH ero HCXOHOE Co-AepkaHue B Metayutomuxre 0,5 %.
Macca merannomuxTsl 100 TOHH, KOHEYHOE COJEPKAHUE YITIe-poAa B cTaibHOM nosrynpoaykre 0,3 %, ocHOBHOCTS 1IJ1aka 2,5 ef.,
MOJIEKYIISIpHBIE MacChl Map-TaHIa M Kuciaopoaa 55 u 16 r/mMois, cooTBeTcTBeHHO. [10TydeHHbIH pe3yabTaT B MeTpax KyOnde-CKIxX
OKPYTJIUTH [0 L[EJIOTO 3HAUEHHS U yKa3aTh B [0JIe OTBETa 0€3 eANHUI] H3MEPEHUSI.

10 Onpenenure KOJIUIECTBO 00PA3YIOMIETOCS IIPH OKHCIUTEIBHOM paduHUpoBaHuH 150 TOHH Me-TaJUTOIIUXTHl MOHOOKCHIA
Mapratna (B TOHHaX), €CJIM HCXOTHOE COJIepKaHKe MapraHiia B Me-rayuromuxTe cocrasisieT 0,4 %, KOHEYHOe CoepKaHue
yraepoja B ctanbHoM nomnynpoaykre 0,05%, ocHoBHOCTS Hinaka 3,0 €., MOJIEKYIIIpHbIE MacChl MapraHia u Kkuciopona 55 u 16
T/MOJb, COOTBETCTBEHHO. [10JTydeHHbII pe3yabTaT B KUIIOTpaMMax OKPYIIIUTH JI0 LIEJIOTO 3HAaYEHHUS U yKa-3aTh B T0JI€ OTBETa 0e3
€IMHUL] U3MEPEHMUSL.

11 Onpenenute moTpeOHOCTH B KUcTIopoe (M3) Ha okucienue hocdopa, eciu ero ucxoqHoe co-nepxanne B Merayuomuxre 0,2 %.
Macca meramnomuxTsl 100 TOHH, KOHEUHOE COJIepKaHUE yIiie-poja B cTaabHOM Homynpoaykre 0,03 %, ocHOBHOCTH nutaka 3,0
eJ1., MOJIEKYJISIpHBIE Macchl poc-opa u kuciopona 31 u 16 r/Moinb, cooTBeTcTBeHHO. [10ydeHHBIH pe3ylbTaT B MeTpax Kyouye-
CKHUX OKPYIJIUTB IO IIEJIOTO 3HAYCHUS U yKa3aTh B ITOJIE OTBETa 0e3 eANHHIl I3MEPEHHS.

12 Onpenenure KOJINIECTBO 00PA3YIOMIETOCs IPH OKUCINTETbHOM paduHupoBaHNH 100 TOHH Me-TaJUTOIIMXTHI IEHTA0KCHAA
tocdopa (B TOHHAX), €CITH UCXOJHOE cofiepKaHue Gocdopa B Me-Tayutommxrte coctapisteT 0,3 %, KoHeUHOe cofiepKaHue Yriepoaa
B cTaJIbHOM MoiytpoaykTe 0,3%, ocHOBHOCTH 1utaka 3,0 elI., MoJIeKy/sIpHbIe Macchl hochopa u kuciopona 31 u 16 r/Mons,
COOTBET-CTBEHHO. [10JTydeHHBII pe3ynbTaT B KHIOTPaMMax OKPYIJIUTH 0 LIEJIOTO 3HAYEHHS M yKa3aTh B ITOJIe OTBETa 0€3 eANHMIT
U3MEpEHHS.

13 Onpenenute 00beM AyThs Ha TUIABKY CTAJH B KUCIOPOJAHOM KOHBepTepe eMKOCThio 300 TOHH, €Clii yIenbHbBIN pacxo]y
KHCJIOpOJIa COCTaBisieT 53 M3/T, conepikaHue KUCIopoaa B nyThe 99,5%, a ero ycBoerue 95%. OTBET MPUBECTH B THICSYaX METPOB
KyOW4eCKHX IyThsl O€3 yKa3aHUS eAWHHI] H3MEPEHHUS.

14 Onpenenute BBIXO )KUIKOTO MeTalla iepel pacKUCICHUEM, €CIIM Pacxo/ METAJUIOMIMXTHI Ha IaBKy coctaBui 100 ToHH,
CYMMapHO€ KOJIMYECTBO OKUCIUBILUXCS npuMecer — 3,2 % OT Macchl METAJUIOIUXTHI, IOTEPH MACChl METAJUIOIINXTHI C BUIBIO U
BeIOpocamu 110 1 % OT Macchl Me-TaJUIOMIMXTH, TOTEPH XKeJe3a co nuIakoM B Bune okcuaoB FeO n Fe203 — cootBercTBeHHO 15 n 4
% ot Maccs! nutaka — 10 ToHH. JIpyrie Bo3MOXHBIE TOTEPU MAacChl METAJUIONINXTHI HE yUUThIBaTh. OTBET yKa3aTh B TOHHAX C
TOYHOCTBIO 10 1eNbIX (0e3 eAMHUIl U3MEPEHHUS).

5.2. IlepeyeHb NMUCbMEHHBIX Pa0d0T, BHINMOJIHIEMBIX 110 JUCHHILIMHE (Moay 0, mpakTuke, HUP) - 3cce, pedeparsi,
NPaKTUYecKHe U pacueTHO-rpaduyeckue padoThl, KYPCOBbIE PAOOTHI WJIH MPOEKTHI, 0TYETHI 0 mpakTuke uian HUP u ap.

KypcoBas pab6oTa Ha TeMy: "TeXHOIOTHS U pacyeT IIABKU CTAIN B KUCIOPOIHBIX KoHBepTepax' mo Bapuantam (YK-11.1-31, V1,
B1; T1K-3.1-31, V1, B1; IICK-2-31, V1, B1). BapuanTsl 3a1anuii npuBeeHbl B METOINYECKUX YKA3aHUSIX 110 BHIIIOJTHEHUIO
KypCOBOU pabOTBHI.

3aaHrie Ha BHITIOJIHEHIE KypCOBOH paOOTHI BRIAAETCS HA YCTAHOBOUHOMU ceccrr. CpOK cllavd Ha MPOBEPKY — 3a 2 HEJENH JI0
9K3aMEHAIIMOHHOH ceccuu. KoHCynbTauu mo BOnpocaM, CBI3aHHBIM C BHIITOJIHEHHEM KYPCOBOU PabOThI TPOBOISATCS MO
COIJIACOBAHHIO C MPEIOIaBaTeNIeM, BEAYLIUM TUCHHUIUINHY, B COOTBETCTBHHU C PACIIUCAHUEM.

OdopMIiteHHas! B COOTBETCTBHH CO CTaHAapTaMH KypcoBasi padoTa caercs Ha Kadepy MEeTaJUTyprHueckuX TEXHOJIOTHH U
ob6opynoBanust. [[paBUIIEHO BEITIOTHEHHAS paboTa J0MycKaeTcs K 3ammuTe. PaboTa, He JoMmyleHHas K 3alluTe, BO3BPANIaeTCst




CTyAEHTY Ha 10paboTKy.
3amura KypcoBOil paboThl MOKET IIPOBOJHUTCS B YCTHOM (pOpME 110 KOHTPOJILHBIM BOIIPOCAM U 33/IaHUSIM, WU B BUZE
KOMIIBIOTEPHOT'O TECTUPOBAHMS 10 TECTOBBIM 3a1aHusIM B cpene LMS Canvas.

5.3. OueHouyHble MaTepuaJIbl (OLIEHOYHbIE CPEICTBA), HCNOJb3yeMble /sl IK3aMeHa

Tekymuii KOHTPOJIB PE3yITBTAaTOB OCBOCHUS Y /| B COOTBETCTBHH ¢ paboUel MporpaMMoil M KaJIeHAapHO-TeMaTHIECKUM TUIAHOM
MPOUCXOIUT IPH UCIIOIB30BAaHUHU CIEAYIOIINX 00I3aTeIbHBIX (HOPM KOHTPOJIS:

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

IIpomexxyrounas aTTecTanus no Y /[ ocymecTBiseTcs Mpy UCTIOIb30BaHUU CIEAYIOMNX 003aTeNbHBIX (OPM KOHTPOJIS:

1). BeimoniHeHue 1 3aIIUTa KypCOBON pabOThI B YCTHOU (hOpMeE IO KOHTPOJIBHBIM BOIIPOCAM U 3aIaHHSIM, WU B BHJIE
KOMITBIOTEPHOTO TECTUPOBAHMS 10 TECTOBBIM 3ajaHusM B cpeae LMS Canvas (YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; TIICK-2-
31, V1, B1). TecTs! auist 3ammTsl KypcoBOit paboThI TeHepupyroTest cuctemoit LMS Canvas 3 6aHKa TeCTOBBIX BOIIPOCOB U
3aganuid. Tect coctout u3 10 Teopernyeckux Bonpocos (1 Gann 3a mpaBUIIBHBINA OTBET) U 2-X 3a1a4 (5 6asia 3a npaBUIbHBII
OTBET). Bpemst mpoxosxaeH s TecTa OrpaHu4eHo - 20 MUHYT.

2). DKk3aMeH, KOTOPBI MOKET MPOBOJIUTCS B YCTHOH opMe TIo OmyieTaM, BKITIOYAIOININM TEO-PETHIECKHE BOMIPOCHI H 3a]Ia4H,
OXBaThIBAIOIINE BCE pa3aensl Y /I, wiu B TecToBo# (opme 1o TecToBbIM 3aaaHusaM B cpene LMS Canvas (YK-11.1-31, V1, B1; IIK-
3.1-31, V1, B1; IICK-2-31, V1, B1).

Hioke npencrasier o6pasern sK3aMEeHallHOHHOTO OmIeTa.

MuHHCTEpCTBO HayKU U Bbicuiero oopazoBanus Poccuiickoit deaepaunu

(enepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE BEICIIETO 00pa30BaHus

«HanuonansHBIN UccenoBaTeNbCKUi TexHonornueckuil yauepcurer « MUCuCy»

HOBOTPOMIIKWI ®UTAAIT

Kadenpa Meramnrypruueckux TeXHOIOTHH 1 000pyR0BaHUs

SK3AMEHAIIMOHHBIN BUJIET Ne 0

Jucrumumaa: «OCHOBBI CTaJICIUIaBIIIBHOTO IIPOU3BOJICTBAY

Hanpasnenue noarotosku 6akanaspos: 22.03.02 «Metautyprusp»

[Tpo¢uns moaroToBKY: «MeTamTyprust Y4epHBIX METaJLIOB)

®dopma 00ydeHus: 3a09THAs

®dopMa MpoBeAECHUS YK3aMeHa: yCTHas

1 Bonpoc. Mcrounnku 06pa3oBaHus ¥ PoJib IIIaKa B CTaJIEINIaBIIIBHBIX Iporieccax. OOIHe MPUHIKITB YCTaHOBIICHHS
ONITIMAJIEHOTO IITAKOBOTO PEKUMA TUIABKH.

2 Bompoc. YCTpOHUCTBO KUCIOPOAHOTO KOHBepTepa. OCHOBHBIE ITapaMETPhI, ONIPEACIIAIOIINE BO3MOKHOCTE pab0TEl KOHBepTepa
6e3 BEIOPOCOB.

3agava. JIns ycnoBHii OCHOBHOTO KHCIOPOAHOTO KOHBEPTEPA ONPENEIUTh PACXO KUCIOPOa Ha OKUCIEHUE KPEMHHUS YyTYHa U
KOJIMYECTBO TMPOIYKTOB PeakIuy okuciaeHus. COCTaB UyryHa M Apyrue HeoOXoAnMbIe JaHHBIE IPHHATH CAMOCTOATENbHO. Pacuer
Bectd Ha 100kT uyryHa.

CocraBui:

3aB. kadenpoit MTuO A.H. [IlanoBanos

Tectsl a5t 9k3aMeHa renepupytorest cucremoid LMS Canvas 13 6aHka TeCTOBBIX BONPOCOB U 3aaanuil. Tect cocrout us 20
TEOPETHYECKHUX BONPO-coB (1 Oan 3a mpaBUIIBHBIA OTBET) U 4-X 3a/1a4 (5 Oajula 3a MpaBUIbHBIN 0TBET). Bpems npoxoxaeHus
TecTa OrpaHU4eHo - 40 MUHYT.

5.4. MeToauka OlleHKH OCBOCHMS AHCHUILIMHBI (MOayJis, npakTuku, HUP)

1). Kpurepun OIieHKH 3aIIUTH OTYETOB IO Ta00PAaTOPHEIM paboTam

«32UTEHOY - BHIMOJIHEHBI BCE 3a4aHuUs TaOOPaTOPHON pabOThI, CTyAEHT OTBETHII Ha BCE KOHTPOJIbHBIE BOIIPOCHI

«HE 3aYTEHO» - CTYACHT HE BBITIOJIHWII HJIM BBINOJIHHUI HETIPABUIIBHO 3aJaHus 1JaO0OpaTOpHOIl paboThl, CTYIEHT OTBETHI Ha
KOHTPOJIBHBIC BOIIPOCHI C OIIMOKAMHM HMJIM HE OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI.

2). KpuTepuu olleHKH 3aIIUTHI KypcOBOH paboTHI B yCTHOI hopme

«OTan4HO» - paboTa COREPKUT TPaMOTHO M3JIOKEHHYIO PACUECTHYIO 0a3y, XapaKTepU3yeTCsl OTCYTCTBHEM OIIMOOK B pacueTax,
JIOTUYHBIM 1 TIOCTIEZIOBATENBEHBIM N3I0KEHHEM MaTepHaja B MOSICHUTENBHOM dacTh. [Ipu 3amure paboTHI CTYIEHT ITOKa3bIBACT
IITyOOKHE 3HaHUSI BOIIPOCOB TEMBbI; CBOOO/IHO ONEPHPYET PACYETHBIMHU JIAHHBIMU; JIETKO OTBEYAET Ha MOCTABJICHHbIE BOIIPOCHI.
«Xopo1io» - paboTa COAEPIKUT IPAMOTHO H3JIOKEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcs OTCYTCTBHEM OLINOOK B pacyerax,
JIOTUYHBIM 1 TIOCTIEZIOBATENBEHBIM H3JI0KEHHEM MaTepHaja B IOsICHUTENBHOH dacTh. [Ipu 3amure paboTHI CTYIEHT ITOKa3bIBACT
3HAHHA BOIIPOCOB TEMBI; 6€3 0COOBIX 3aTPpyAHCHUIT 0TBEUAeT Ha IIOCTABJICHHBIE BOIIPOCH.

«Y 1OBJICTBOPUTENBHOY - pabOTa COEPIKHUT pacueTHyIo 6a3y, XapaKkTepu3yeTcsi HalIM4ueM OT/EIbHBIX OIMOOK B pacyerax. [Ipu
3aIUTe CTYNCHT MPOSBIISET HEYBEPEHHOCTD, OKA3bIBACT CII1a00€ 3HAHKME BOIIPOCOB TEMBI, HE aeT II0JIHOT0, apIyMEHTHPOBAHHOTO
OTBETA Ha 3a/IJaHHBIE BOIPOCHL.

«HeynonerBopuTeabHO» - paboTa HEe COJIEPIKUT PacueTHYIo 6a3y, He OTBeYaeT TpeOOBaHMUSM, H3JIOKEHHBIM B METOIMYECKHX
yKa3aHUsIX, IMEET 3HaYNTENIbHbIC OMMOKY B pacyerax. [Ipu 3amuTe cTyAeHT 3aTpyJHACTCS OTBEYATh HA TOCTABJICHHBIE BOIPOCHI
0 TeMe, He 3HAaeT TCOPHH BOIIPOCa, ITPH OTBETE HOIYCKAET CYIIECTBEHHBIC OIITMOKH.

3). Kputepuu 3auurtel KypcoBoi paboThl B OpMe TECTUPOBAHUS:
«OTimmaHOY - moydeHue oonee 90 % 6ayuIoB MO TECTY IPH BBHITIOIHSHUH TECTA 32 PETIaMEHTHPOBAHHOE BPEMs
«Xopomio» - mosydeHue ot 75 10 90 % GaiioB MO TeCTy MPH BHITOJHEHUH TECTa 32 PErIaMEHTHPOBAHHOE BPEMsI




«Y IOBIETBOPHUTENBHOY - OTydeHue oT 50 10 75 % 0annoB o TecTy IpH BEITOTHEHUU TECTa 33 PErIaMEHTHPOBAaHHOE BpeMs

«HeynosierBopuTenbsHO» - moiydeHue MeHee 50 % 6ayuioB mo Tecty

4). Kpurepun onieHKH 3K3aMeHA B YCTHOH (opme:
«OTIANYHOY - CTYJICHT AEMOHCTPUPYET CUCTEMHBIE TEOPETUYECKIE 3HAHMS, BIIaJICeT TEPMUHOJIOTHEH, JIelaeT apryMeHTHPOBaHHbIE
BBIBOJIBI M1 000OIIEHNS, IPUBOANT HPHMEPBI, TIOKAa3bIBAET CBOOOIHOE BIIaJICHIE MOHOJIOTHYECKOH PEUbiO M CIIOCOOHOCTH OBICTPO

pearupoBaTh Ha YTOYHSIOIINE BOTIPOCHI.

«XO0po1o» - CTYAEHT AEMOHCTPUPYET IPOYHBIE TEOPETUYECKUE 3HAHUSA, BIAEET TEPMUHOJIOTUEH, 1EIaeT apryMEHTUPOBAHHbBIE

BBIBOJIBI M1 000O0IIEHNS, TIPUBOJNT NPHMEPBI, HO IIPH 3TOM JIETAET HECYIECTBEHHbIE OIINOKH, KOTOPBIE OBICTPO UCIIPABIISET
CaMOCTOSTENBHO WU NIPU HE3HAUUTEIbHON KOPPEKIUH [IPENOJaBaTENIEM.
«Y IOBIICTBOPHUTEIILHOY - CTYACHT AEMOHCTPUPYET HENIyOOKHE TEOPETHIECKUE 3HAHUS, TIPOSBILET cl1abo chOopMUPOBAHHEIE

HaBBIKY aHAJIU3a SBJICHUN U IIPOLECCOB, HEAOCTATOYHOE YMEHUE [€]1aTh apTYMEHTHPOBAHHbBIE BHIBOJbL U IPUBOAUTD IIPUMEPBI,
MIOKa3bIBAET HE JOCTATOYHO CBOOOJHOE BIIaJICHUE TEPMUHOJIOTHEH, IOTHYHOCTBIO M IIOCIIE0BATENbHOCTBIO H3II0KEHUS, JIETaeT

OIIMOKH, KOTOPBIC MOXET HCIIPABUTH TOIBKO IIPH KOPPEKIUHU TIPETOaBaTeIIeM.
«HeynoBneTBOpUTENBHO) - CTYAEHT IEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEAMETA, HE yMEET Je)IaTh
apryMEeHTHPOBaHHBIE BBIBO/IbI U IPUBOJAMTE IIPUMEPBI, HE BIIJCET TEPMUHOIIOTUEN, TIPOSIBIIAET OTCYTCTBUE JOTUYHOCTU U

IOCJICAOBATCIbHOCTBIO N3JIOXKCHUA, 1CIaCT OHH/I6KI/I, KOTOPBIC HC MOXKCT UCIIPABUTh AAaXKC IIPHU KOPPCKIHUU NPECIIOJaBaATCIICM.

5). Kputepuu orieHKH 5K3aMeHa B ()OpMe KOMITBIOTEPHOTO TECTUPOBAHUS:
«OTimmaHOY - moydeHue donee 90 % 6ayuIoB MO TECTY NPH BBHITIOIHESHUH TECTA 32 PErIaMEHTHPOBAHHOE BPEMs
«Xopomio» - mosydeHue ot 75 10 90 % GaiioB MO TECTy MPH BHITOJHEHUH TECTa 32 PErIIAMEHTHPOBAHHOE BPEMsI

«Y IOBIETBOPHUTENBHOY - MOTydeHue oT 50 10 75 % 0aninoB o TecTy IpH BEITOTHEHUU TECTa 33 PErIaMEHTHPOBAaHHOE BpeMs

«HeynosierBopuTenbHO» - moiydeHue MeHee 50 % 6ayuioB mo Tecty

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

6.1. Pexomenayemasi iutTepatypa

6.1.1. OcHoBHAas1 JIUTepaTypa

ABTOPBI, COCTAaBUTEITH 3arnaBue W3znatenbcTBo, rox, 1. anpec | Kon-Bo
JI1.1 | Kympun B.A. Teopust ¥ TEXHONOTHSI IPOU3BOJICTBA CTANH: YUeOHHUK M.: "Mup", OOO 13
IUTSL BY30B "UznmarensctBo ACT", 2003,
JI1.2 | lanoBasnoB A.H. Teopus ¥ TEXHOJOTHSI TPOU3BOJICTBA CTATH: Y UeOHOE Hosotpounk: HO HUTY 18
nocobue "MHUCuC", 2015,
http://elibrary.misis.ru/action.
php?
kt path_info=ktcore.SecView
Plugin.actions.document&fD
ocumentld=10572
6.1.2. lonoiHUTEbHAS JIUTEPATYpa
ABTOPBI, COCTAaBUTEITH 3arnaBue W3znatenbcTBO, rof, 1. agpec | Kon-Bo
JI2.1 | Aizarynos P.C., TeopeTrueckrie OCHOBHI CTAJICIIABUIIBHBIX MTPOLIECCOB: Wzn. Jom MUCuC, 2002, 31

XapnamuH I1.C., VYdebHOE 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 METAILTypriu cTanyu. BHeneunas M3n. Jom MUCuC, 2010, 2

A.E., Komonosa 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. MeTronuueckue pa3padoTKu
ABTOpBI, COCTaBUTENHN 3arnaBue WznarenscTBo, TON, 911. aapec | Kom-Bo
JI3.1 |HlamoBanos A.H. TexHoOrUs U pacyer IJIaBKU CTAJIU B KUCIOPOIHBIX Hosotpounk: HO HUTY 30
KOHBepTepax: MeTouuecKie yKazaHusl JJis "MHUCuC", 2020,
BBINOJIHEHHS KypCOBOW paOOTHI http://elibrary.misis.ru/view.p
hp?fDocumentld=10578
JI3.2 |Hlanosanos A.H. Meramtyprus cranu: JIabopaTOpHBI IPAKTUKYM H® HUTY "MUCuC", 2020, 0
http://elibrary.misis.ru/view.p
hp?fDocumentld=10552
JI3.3 | lanoBasnoB A.H. Teopust 1 TEXHOJIOTHSI MPOU3BOJICTBA CTAJIH: Hosotpounk: HO HUTY 0

Mertoauueckue yka3aHus A7l IPOBEACHUS
MPaKTUYECKUX 3aHATHI

«MHCuCy, 2020,
http://elibrary.misis.ru/view.p
hp?fDocumentld=12609




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

31 | Caiir HO HUTY "MUCuC"

32 |HOB HUTY "MUCuC"

33 | Poccuiickas HaydHas 3EeKTpOHHAs OMOIHNOTEKa

6.3.1 Ilepeyenb nporpaMMHOro odecneyeHus

6.3.1.1 | 1. Microsoft Office;

6.3.1.2 | 2. OnepauunonHnas cucreMa Windows;

6.3.1.3 | 3. DnexTpoHHEIH 00pa3oBaTenbHBIN pecypc LMS Canvas

6.3.1.4 | 4. Cucrema BuaeokoHpepencss3u Microsoft Teams unu Zoom

6.3.1.5 | 5. KoMIbroTepHbLI TpeHAXEP KUCIOPOAHO-KOHBEPTEPHON ILIABKH.

6.3.1.6 | 6. KoMmbroTepHBIi TpeHaXep Mmpolecca 00pabOTKH CTaJIM Ha arperate JOBOAKH CTallH.

6.3.2 Ilepeyens HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

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

7.1 | st mpoBeaeHHs JISKIHH, MPAaKTHYECKUX 3aHATHH 1 IPOMEKYTOUHOH aTTECTAI[IH HCIONB3YIOTCS YIeOHbIE ayAnTOPHH,
OCHAIIECHHBIE CIIEINATM3UPOBAHHON MeOEINbIO (MAPThI, CTYNIbS, KIacCHast JOCKa), MEPCOHAIBHBIM KOMIIBIOTEPOM (C
IIPOTPaMMHBIM 00ECTICUEHHEM, C IOCTYIIOM B CETh HHTEPHET U B AJIEKTPOHHO-UH(OPMAMOHHYIO CPEy YHUBEPCUTETA),
MYIBTAMEUHHBIM 000pyI0BaHHEM.

7.2 | Insg npoBeneHus 1abopaTOPHBIX pabOT HCHob3yeTcs Tadopatopusi CTaneriaBuiIbHOTO pou3BoacTBa (217a),
OCHAIIeHHAs] MAaKeTOM MapTEHOBCKOTO II€Xa U JIA0OPATOPHBIM CTEHIOM JUTS MOJISITUPOBAHHUS TIPOTYBKU CTAIH B
KOHBEpTEpe.

7.3 | Anst mpoBeneHus 1abOPaTOPHBIX PabOT ¢ KOMIIBIOTEPHBIMH CHMYNIATOPAMH, UCIOIB3YIOIOTCS KOMIBIOTEPHBIE KITACCHI C
YCTaHOBJIEHHBIMH KOMIIBIOTEPHBIMU TPEHAXKEPAMU 110 MOJEIMPOBAHHUIO KHCIOPOAHO-KOHBEPTEPHOM IIIaBKU U IIpoLecca
00pabOTKH CTaJIN Ha arperaTe JJOBOJKH CTalIH.

7.4 | 15t BBIOJTHEHHST KYPCOBOM pabOTHI, MOJrOTOBKH K JJAOOPATOPHBIM PabOTaM HCHOJIB3YeTCs ayTuTOPHUs Ui
CaMOCTOATENFHON PabOTHI, OCHALIICHHAS YdeOHOIT MeOeIhio, KOMIBIOTEPAaMH C IPOTPAMMHBIM 00€eCIIeYeHHEM, C TOCTYIIOM
B CETh HHTEPHET U B AIEKTPOHHO-HH(POPMAIIMOHHYIO CPely YHHBEPCHUTETA.

8. METOANMYECKUE YKA3ZAHUSA JJIS1 OBYYAIOIIINXCSA IO U3YYEHUIO JUCTIIMIIIMHBI (MOY JIA,
INPAKTUKHW, HUP)

OcBoCHUE AUCHHUILIHHBI IIPEIIIONAracT Kak MPOBEICHUE TPAAUIIMOHHBIX ayUTOPHBIX 3aHATHI, TaK U paOOTy B AIIEKTPOHHOM
nHpopMannoHHo-o0pa3oBarenbHoi cpene HUTY «MUCuCy» (OQUOC), 4acThio KOTOPO# HEMOCPEACTBCHHO MPEHA3HAYCHHOM 15T
OCYIIECTBIICHHST 00pa30BaTENHHOTO MpoIecca SBISETCS JNEKTPOHHBIN 00pa3oBarenbHbIi pecypc LMS Canvas.

PekoMeH/IaIiu 1Mo YCHEHOMY OCBOEHHIO Kypca B TPaJHIIMOHHON (opMme.

JIJ1s1 yCIIEIHOTO YCBOCHUS TEOPETHIECKOTO MaTepralia He0OX0IMMO PEryISIPHO MOCEIIATh JIEKIHH, TEPEUYNTHIBATH JICKI[HOHHBIN
MaTepualt, 3HaYUTEIbHOE BHUMAHHUE YICISITh CAMOCTOSTEIIEHOMY H3YUCHUIO JUCIMIUTAHBI.

IporpaMma JUCIHILTHHBI BKIIOYAET JICKIIHOHHBIE, TPAKTHYECKUE 3aHATHS U Ta00PATOPHBIE 3aHSITHSI, BBIOJIHEHHE KYPCOBOM
padoTHI.

KypcoBas paboTa oTinuaeTcs 3HaUUTEIFHBIMU 3aTpaTaMy BpEMEHHU U TpeOyeT OT CTy[eHTa 3HAHUH JIEKIIHOHHOTO MaTepuana,
METOAMYECKUX YKa3aHUIl 110 BBIOJIHEHHIO KYPCOBOM paboThl M O0JIBIIOr0 BHUMaHUA. B CBSI3U ¢ 9TUM, P IJIAHUPOBAHUU CBOEH
CaMOCTOSTEIHHOM PaOOTHI BaM CIIETyeT YIUTHIBATh, YTO MPOIYCK JICKIIMOHHBIX 3aHATHH 1 HeBHUMATEIIFHOE OTHOIICHHE K
M3Y4CHUIO METOIUYECKUX YKa3aHUH CYIIECTBEHHO OCIOXKHHT BBITIOJIHCHHE KypCOBOH pabOTEHI.

IToAroToBKa K BBIMOJHEHHUIO KYpCOBOW pabOTHI 3aKIII0UAETCs B U3YYEHUH COOTBETCTBYIOIIMX METOANYECKUX YKa3aHUH U
CTaH/IapTOB 10 0(OPMIICHUIO Pa0OTHI. 3aJaHNE Ha BHIOJIHEHHE KYPCOBOI paOOTHI BBIACTCS Ha YCTAHOBOYHOM ceccui. Cpox
Cllaud Ha IIPOBEPKY — 3a 2 HEAENH JI0 IK3aMEeHAMOHHO ceccui. KoHCYymbTaIiy 1Mo Bompocam, CBA3aHHBIM C BHIIOJTHCHHEM
KypcOBOH pabOTHI IPOBOAATCS IO COTJIACOBAHMUIO C TIPENIoJaBaTeNeM, BEAYIIUM UCIUILINHY, B COOTBETCTBUH C PACIHCAHHUEM.
OdopmiieHHas B COOTBETCTBUH CO CTaHIAapTaMH KypcoBasi paboTa caaercs Ha Kadenpy MeTaTypru4ecKUX TEXHOIOTUH 1
obopynoBanws. [IpaBUIIEHO BEITOTHEHHAS pab0Ta AOIyCKAaeTCs K 3aluTe, KOTOpasi IPOBOAUTCS B YCTHOH (opme Ha
9K3aMEHAIIMOHHOHN ceccnr. PaboTa, He moMyIeHHas K 3aIUTe, BO3BPAIAeTCsI CTyACHTY Ha 10paboTKy.

JlaGopaTtopHble paOOThl OTIMYAIOTCS 3HAUMTEIBHBIMU SHEpro3aTparamMu. YacTb paboT MPOBOIUTCS IPH HCIIOIb30BAHUN
BBICOKOTEMITEPATYPHBIX arperaToB, CBs3aHa CO 3HAUNTEIBHBIMH 3aTpaTaMi BPEMEHH, KpOMe TOTO, JUIS MX ITOJTHOIICHHOTO
BBIIIOJTHEHHUS TPeOyeTCs ydacTHe B Hell HECKOJIBKUX CTYICHTOB IO PYKOBOACTBOM IIpeIoAaBaTeNs Win J1abopaHTa. B cBs3u ¢
9TUM, TIPY IUIAHUPOBAHUH CBOCH y4eOHOIT paboThI BaM ClieyeT YUUTHIBATh, YTO MPOITYCK Ja00OPAaTOPHOTO 3aHATHUS CBA3aH CO
CIIOYKHOCTSIMH UX BBITIOJTHCHHSL.

IToaroroBka K BBIIOJIHEHUIO Ta00PATOPHOI pabOTHI 3aKIIFOUACTCS B COCTaBICHUH TEOPETUIECKOTO BBEICHUS K Ta00OPATOPHOH
pabote. I[Tocne BoimonHeHus 1abopaTOpHOH paboTh! odopmitsercs oTyeT. PaboTa cunTaeTcs MoJIHOCTHIO 3aU4TEHHOM Moce ee
3aIIUTHL. 3auTa Ja00PaTOPHBIX PadOT IPOBOANTCS Ha 1a00PATOPHBIX 3aHATHSIX.

Y4acTue B IPaKTUUECKUX 3aHATUSAX TPEOYeT OT CTYICHTOB BBICOKOH CTEIIEHH CaMOCTOSTENBHOCTH U CIIOCOOCTBYeT Ooiiee
IITyOOKOMY OCBOCHHIO TEOPETHUECKHX MOJIOKEHHH U MX IPAKTHYECKOTO MCIOJIb30BaHusl. Ha MpakTHUecKuX 3aHITHSIX CTYICHTHI




oA PYKOBOACTBOM MIPENoAaBaTeId BbIMOJHAIOT PACUCThI CTAJICIUIABUIIBHBIX IMPOLECCOB, a TIOJTYYEHHBIC PE3YIbTAThl CONOCTABIIAIOT
C pC€aJIbHbIMU NIPOU3BOJCTBCHHBIMU BEJIMYMHAMMU.

IToaroToBka K 5K3aMeHy 10 AUCUUILINHE 3aKII0UAETCs B U3YydCHUU TEOPETUYECKOTO MaTepHUalla 110 KOHCIIEKTaM JISKIUi,
HMCTOYHUKAM OCHOBHOH M JOTIOJHUTEIbHOU JIUTEPATYpPHL.

YT00BI BaM OBLIO HHTEPECHEE H3Yy4aTh METAITyPIHUECKHIE JUCIUILIMHBI, IPOCIECKUBATH UX B3aUMOCBSI3b C Balleii
CIIEIMATEHOCTHIO, HEOOXOMMO MOCTOSHHO PACIIUPATH CBOI KPYro3op, B 4eM OOJIBIIYI0 TOMOIIh MOXKET OKa3aTh IIepHOgnIecKas
nuTepartypa: )KypHaisl «3Bectus By30B. UepHas MeTammyprist», «Mertamtypr» u «Ctamby.

PexoMenganuy Mo 0CBOSHHIO AUCIUILIHHEL B JUCTAHIIMOHHON (hOpMe MMOCPEACTBOM IEKTPOHHOH HHPOPMAIIMOHHO-
obpazoarensHo cpensl HUTY «MUCuCy» (QUOC), yacTbio KOTOPOH HEMOCPEACTBEHHO NpeIHA3HAUEHHOH [T OCYIIECTBICHHUS
00pa30BaTeNbHOTO Mpolecca IBIETCS DNEKTPOHHbIH 00pazoBaTenbHbli pecypc LMS Canvas.

LMS Canvas HCTIONIB3yeTCsS IPEUMYIIECTBEHHO [UIS ACHHXPOHHOTO B3aNMOACHCTBHS MEXy yIaCTHIKaMU 00pa30BaTeIbHOTO
mporecca MOCPEACTBOM ceTH «HTepHeT».

Yr008I 3()(heKTHBHO HCIIOIIB30BaTh BO3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO U YCHEIIHO OCBOUTH AUCLHIUINHY, HY)KHO:

1) 3aperncTpupoBaThCs Ha Kype, UL 4ero CIeAyeT HEepeiTH 110 CChUTKE, BBIAaBaeMOM COTPYIHUKAMH JeKaHATa FIIH
npenofaBareneM. JIOTHH U Tapoutb U periucTpanuy 1 paboTe ¢ KypcoM COBIAAeT C JIOTHHOM H [MapojieM OT IMYHOTO KabuHeTa
HUTY MUCuC;

2)B pyOpuke «B Hauan0» 03HaKOMHTBCS C COAEPKAHUEM Kypca, BOIPOCAMH JUISl CAMOCTOSITENILHON ITOJITOTOBKH, YCIOBHAMHU
JIOITycKa K aTTeCTaIiy, (GopMoii MPOMEXyTOIHOH aTTecTanny (3a4eT/IK3aMeH), KpUTEPHUSIMH OICHUBAHUS U JIp.;

3)B pyopuke «Moaynm», 3aX01s B COOTBETCTBYIOIIUE Pa3/eibl H3ydaTh yueOHbIE MaTepHalbl, pa3MelleHHbIe IpernoiaBareneM. B
T.4. IOJIb30BATHCS IUTEPATYPOH, pEKOMEHAOBAHHOM NPENoaBaTeaeM, NEPEXOAs MO CChUIKAM;

4)B pyopuke «brbnmoTreka» BO3MOKHO MOAOUPATh AT BEITOTHEHHS IMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, TOMAITHHE PabOTH,
KypCOBBIE pabOTHI/TIPOEKTHI) IUTEpaTypy, pasmenieHuyo B ObC HUTY «MUCuC;

5)B pyOpuKe «3agaHus HY>)KHO 03HAKOMUTBCS C COJIEPKAHUEM 3a/laHusl K MMCbMEHHON paboTe, CPOKaMH CAaYH, KPUTEPUSIMHU
OLICHKH. B ycTaHOBJIEHHBIC CPOKH BBIIIOJIHUTH PA0OTY(BI), ITOATPY3HUTh 371€Ch XKe JUlsl MpoBepku. Ecii paboTta conepKuT puCcyHKH,
(hopMyITEL, TO € IIENBI0 COXpaHEeHNUs (HOPMATHPOBAHUSA €€ Hy)KHO NoATpykathb B pdf hopmare.

Paborta, moarpyxaemas Juis IPOBEPKH, JOJDKHA!

- coJiepKaTh BCE CTPYKTYPHBIE JJIEMEHThI: TUTYIbHBIN JIUCT, BBEIEHNE, OCHOBHYIO YacTh, 3aKIFOUEHUE, CTUCOK UCTOUHHKOB,
TPWIIOKEHUS (TIPH HEOOXOAUMOCTH);

- OBITH O(hopMIIEHA B COOTBETCTBHH C TPEOOBAHUSIMH.

[IpenonaBaTens B TeUe€HHE YCTAaHOBIEHHOTO Cpoka (He OoJjiee 1ecsaTu AHel) mposepsieT paboTy U pa3MelaeT B KOMMEHTapusiX K
3a[JaHUIO PELIEH3UIO0. B Hell OH yKka3bIBaeT Kak MOJOKHUTEIbHBIE CTOPOHBI PabOTHI, Tak 3aMedanus. [Ipu Hanu4uu B pereHsu
3aMeUaHMH U peKOMEHIAINH, Hy)kKHO BHECTH ITOTIPABKH B paboTy, HOATPY3HUTH €€ 3aHOBO IS TOBTOPHOI mpoBepkH. [Ipn aToM
Ba)XHO CIIEHUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JJOJDKHO OBITH BBIMOJIHEHO 3aJaHue. [Ipu HapylIeHHH CPOKOB, YKa3aHHBIX
HpeToIaBaTesieM BO3MOKHOCTD IIOATPY3UTh PaboTy OCTAaeTCsl, HO CHCTEMa BBIBOJUT COOOIIEHHE O HapylIeHnH cpokos. [To
OKOHYAHHWHU CEMECTPa OATPY3HUTh PadOTy HE TOTYIHUTCS;

6)B pyopuke «TecTs) IPONHTH TECTOBBIE 3aJaHMS, OCBOMB COOTBETCTBYIOIINIT MaTepHall, pa3MeIIeHHBIH B pyOpuke « MoIymm»;
7)B pyopuke «OLeHKN» OTCIEKHUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBsIBICHUS YMTATh OOBSBICHUS, pa3MelaeMble IIPEeroiaBaTeeM, JaBaTh 00OPAaTHYIO CBSI3b;

9)B pyopuke «OOCYKICHUS» CO3IaBaTh 0OCYKICHHUS H yIaCTBOBATh B HUX (00CYKIAIOTCS 0OIIIEe MOMEHTHI, BBI3BIBAIOIIIUE
BOIIPOCHI y OOJBIIMHCTBA IPyMITsl). JJaHHAs pyOpHKa TakXKe MOXKET ObITh MCIIOJIB30BaHA IS B3aUMHOM ITPOBEPKH;

10)posIBAATH peryisipHyr0 akKTHBHOCTh Ha Kypce.

[TpenMymecTBEHHO JUTSI CHHXPOHHOTO B3aNMOJICHCTBUS MKy YIaCTHUKaMH 00pa30BaTEIbHOTO MPOIIecca IIOCPEICTBOM CETH
«MHTepHET» HCHONB3yeTCs cucTeMa BuneokoH(pepeHncns3u Microsoft Teams (MS Teams) nwnn Zoom. BapuaHT Hcnonas3yeMoit
cuctembl BKC ykaspiBaer npenojaBarens. YToObI MOTHOIIEHHO UCIIONIB30BATh €M0 BO3MOKHOCTU HY)KHO YCTAHOBUTH ITPUIIOKEHUE
BKC Ha nepconainbHbIit kKoMIbloTep 1/ TenedoHr. CtapocTaM HyXKHO co3ath rpymniry B MS Teams wiy nmomyduTsb
HIeHTU(HUKAIINOHHEIA HoMep KoH(peperun B Zoom. Crucrema BKC mo3Boser:

- CJTyIIaTh JICKIHN;

- paboTaTh Ha MPAKTUYECKHUX 3aHATUAX;

- OBITH Ha CBSI3M C IPEIIoIaBaTeieM, 3a/1aBasi €My BOIPOCH! HJIM OTBeYasi Ha €ro BOIIPOCH B 00IIEM daTe.

IIpu npoBeneHnY 3aHATHII B AUCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCEraa paboTaTh ¢ BKIIIOUEHHOH KaMepoil.
HckiroueHne — eciti mpernoaaBaTenb MOMPOCUT OTKIIOYUTh KaMepbl U MUKPO(OHBI B CBA3U ¢ OonbLIMMHU oMexamu. Ha aBatapkax
JIOJKHBI OBITH HCKIIFOUMTEBHO JIET0BBIE (POTO.




