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JIucr aktyanusanuu padoueil nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM TOly Ha 3acefaHuu Kapeapsl MeTaTypriud U XUHMHYECKUX TEXHOJIOTUH

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

[Iporokonm oT 20 1. Ne

3aB. kadeapoii A.C. iapqemco

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
yueOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Paboyas nporpamma nepecMoTpeHa, 00Cyk/IeHa 1 ogo0peHa s peaym3aiuu B 2025 - 2026
y4eOHOM TOJly Ha 3aceaHuu Kapeapbl MeTauTypriui i XUMHYECKUX TEXHOJIOTHN

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOEHUSI T CHMILTHHBI (MOYJIs1)

HenssMu ocBoeHus: AuCUUIUIMHBL «Pa3nmBka M KpUCTAUIM3alUs CTaln» SBISIOTCS
O03HAKOMJICHHE OOydYaromuxcsi ¢ TmpoieccaMu (OPMHUPOBAHUS CTAIBHBIX CIUTKOB H
HENPEPBIBHOIMTHIX 3aTOTOBOK, UX CTPOCHHEM, M3yYEHHE CIIOCOOOB M TEXHOJIOTHHA MOTYUYCHHUS,
KauecTBa IPOU3BOIUMOM MTPOTYKIIHH.

2 MecTo qUCHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmMsbl

JuctunnuHa «Pa3imMBKka M KpUCTALIU3ANMS CTAW» BXOJUT B YacTh y4eOHOTO IUIaHA,
dbopMHUpyeMyI0 ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH 00pa30BaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus ~ AWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
cOpMHUPOBAHHBIE B PE3YJILTATE U3YUECHUS JUCHMILUINH/ IPAKTHK:

Maremaruka

dusuka

Meramtyprudeckas TEIIOTEXHUKA

OCHOBBI METaJUTYPrUUECKOTO MPOU3BOJICTBA

3HaHus (yMEHUs, BIAJCHUS), TTOJYYCHHBIC TIPU M3YYCHUH JAaHHOW JUCIMIUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YUCHHSI JUCIIUILTIH/TIPAKTHK:

[ToaroroBka K ciaye v craya rocyAapCTBEHHOT 0 3K3aMEHa

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BITYCKHON KBATH(PUKAITMOHHOM paboThl

3 Komnerenuuu ody4aromerocs, popMupyemMbie B pe3yJibTaTe 0CBOEHHUS

AUCUMILTUHBI (MOYJIS1) ¥ IVIAHMPYeEMBbIe Pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBOCHUS AMCHMIUIMHBI (MOIyJs) «Pa3nuBKa M KPUCTAIIM3ALUS CTAIIM)
oOyyaromuiics 10JKeH 001a1aTh CAEAYOIMMU KOMIIETEHIUSAMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[TK-1 Crioco6eH BBIOMHATH TEXHOJIOTUYECKUE OMEPAlMU MO MOTYYSHHIO METaJUTypru4ecKon
NPOAYKIIMH, €€ TalbHeNIel 00padoTke

IK-1.1 OcymecTBisieT TEXHOJIOTHYECKHE onepauuu o MOJTYYECHUIO
METAIYPIUUYECKO IPOAYKIINH, €€ NalbHEHIIEH 00padoTKe




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIINHBI (MOIYJIs)
OO01mast Tpy1I0eMKOCTh AUCIUTIINHBI COCTABIISIET 4 3a4eTHBIX equHuI] 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas paboTa — 95 akas. yacos:

— ayauropHas — 90 akaj. 4acos;

— BHEAyAMTOPHAs — 5 aKkaJI. 4acoB

— caMocTosiTeNnbHas pabora — 13,3 aka. 4yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast 3 s
o KOHTaKTHas pabora E 5 dopma TeKy1ero
=
5 B aKaJl. yacax o Bun KOHTPOJIS
Paszen/ Tema 3 (B axan ) == y p Kon
N — S g O | camocToATeNsHOH |  yemepaemocTM M | o
o< ~
3 g & PpaboTh HPOMEKYTOUHOM
Tex. mab. | mpaxT. =9 aTTecTalyy
3aH. 3aH. | U &
1. 3aTBepaeBaHue CcTalH
N3yuenue
. TBEpAEBaHUE CTAIBHBIX JIUTEPaTypHl U
1.1 3arBepaeBanue cra. epa
CJINTKOB U HETIPEPHIBHOIUTHIX 4 noaroroBka k- |[KonTtponsHas pabora IK-1.1
3arOTOBOK KOHTPOJIbHOU
pabote
7 O3HaKOMJIEHHE C
METOAHUKON IIpoBepka
1.2 Pacyer  satsepaesanus eIICHNUS 3a7a4 e3panzTOB
CTaJIbHBIX CIIUTKOB u 4 1 p ’ pesy K-1.1
MOATOTOBKA K penreHus 3a/1a4.
HETIPEPHIBHOJIUTHIX 3arOTOBOK .
KoHTposibHOHW  |KoHTposnbHas paboTa
pabore
HWroro no pazneny 8 1
2. Kpucramnuszanus cranu
N3zyuenue
JUTEPATYPHI
2.1 CoBpemeHHas Teopus PaTyphI,
S — 4 noarotoBka k  |KonTponsHas pabota MK-1.1
P KOHTPOJIbHOU
pabore
N3yuenue
JUTEPATYPHI,
7 03HAKOMJICHHE C IpoBepka
METOIUKOI pe3yJIbTaToB
29 Kpucranmaeckas penieHus 3a1ad, penIeHus 3a1a4,
C'T VDA JHTOM CTamT 4 2 1/11 odopmnenue 3alura MK-1.1
PYKTYP pe3yJIbTaTOB n1abopaTOpHON
nabopaTopHBIX paboTsl,
paboT, MOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOM
pabore
Hroro no pazgeny 8 2 1/11
3. MakpocTpyKTypa MeTania




Nzyuenne

JIUTEPATYPHI,
03HaKOMJICHUE C IIposepka
METOJIMKOI pe3yJIbTaToB
3.1 MakpocTpyKTypa CIUTKOB pelieHus 3a/1a4, pelieHus 3aad,
KUITALIEH, MOJyCIIOKOMHOW H 1/11 1 odopmiteHue 3amuTa [K-1.1
CIIOKOWHOM cTaimm pe3ynbpTaToB nabopaTopHO
11ab0paTOPHBIX paboThI,
paboT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHOHN
pabore
7
N3yuenue
JUTEPATypHl,
03HaKOMJICHHE C IIposepka
METOIUKON pe3ynbpTaToB
SIICHUs 3a/1a4 peleHus 3a1a4y
3.2 MakpocTpyKTypa p ’ ’
POCTPYKTYP 1/11 1 odopmteHue 3aImra IK-1.1
HETIPEPBIBHOJIMUTHIX 3arOTOBOK .
pE3yNbTaTOB naboparopHoi
nabopaTopHBIX  |pabOTHI,KOHTPOIbHAS
paboT, TOAroTOBKA pabota
K KOHTPOJIBHOU
pabore
Wroro no pasneny 221 2
4. Xumuyeckass HEOTHOPOIHOCTD
MeTajula, BKIIOYEHUS M Ta3bl B
CTaIu
N3yuenue
JUTEPATyPHI,
03HaKOMJICHHE C IIposepka
METOIUKON €3yJIbTaTOB
4.1 JlennpuTHas U 30HATBHAS pesy
XMMHYECKasi HEOJHOPOIHOCTh PCIICHHA 32113, PCIICHHA 33711,
p 1/11 1 odopmiteHue 3aImra IK-1.1
CIIUTKOB M HETIPEPHIBHOIHUTHIX 9
SALOTOBOK pe3ybTaToB nabopatopHoi
nmabopaToOpHBIX paboThL,
paboT, HOATOTOBKA | KOHTPOJIbHAS padoTa
K KOHTPOJIbHOMU
pabore
7
N3yuenune
JUTEPATYPHI,
03HAKOMJICHHE C IpoBepka
METOIUKOI €3yJIbTaTOB
4.2 Hemeranmmyeckue A pesy
peuIeHus 3aj1ad, penreHus 3aaad,
BKJIFOUEHHSI U Ta3bl B CIUTKAX
1/11 1 odopmiieHue 3amuTa IK-1.1
u HETIPEPbIBHOJIHUTHIX .
SATOTOBKAX pe3yJIbTaTOB 1abopaToOpHON
nabopaTopHBIX paboTsl,
paboT, MOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOM
pabore
Hroro no pazaeny 221 2
5. JledekThl CTalbHBIX CIUTKOB U
HETPEPHIBHOJIMUTHIX 3arOTOBOK
Nzyuenue
JIUTEPATYPHI,
03HAKOMJIEHHE C IIposepka
METOIUKON pe3yJIbTaTOB
peuieHus 3aaad, pemenus 3anad,
5.1 Buytpenuue nedexTs 7 0,5 0,5 odopmiieHue 3aImTa IIK-1.1
JIETAaTOB b TOPHOM
e3 aTo aboparopHO
1a60paToOpHBIX paboThl,

padoT, MOArOTOBKA
K KOHTPOJIBHOHI
pabore

KOHTpPOJIbHAS paboTa




Nzyuenne

JIUTEPATYPHI,
03HaKOMJICHUE C IIposepka
METOJIMKOI pEe3yJbTaToB
peuIeHus 3a1ad, pemeHus 3aaad,
5.2 TIoBepXHOCTHBIE Te(PEKTHI 1 0,5/0,41 odopmiteHue 3amuTa [K-1.1
pe3yabTaToB nabopaTopHO
11ab0paTOPHBIX paboThI,
paboT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHOH
pabote
Nzyuenne
JIUTEPATYPHI,
odopmiteHue 3amura
5.3 JledhexTsl hopmbi 05 pe3yJbpTaToB nabopaTtopHoOi MK-1.1
nabopaToOpHBIX paboTsl,
paboT, TOATrOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHOU
pabore
Hroro no pazaeny 2 1/0,41
6. PaznmuBounbIe KOBIIIH.
Hcreyenue MeTanaa U3 KOBIA
N3yuenue
JUTEPATyPHI,
03HAKOMJICHHE C IIposepka
6.1 Crayiepa3iMBOYHbIC METOJIMKOM pe3yIbTaToB
KOBIIIH: KOHCTPYKIHS, peleHus 3a/1a4, pelieHus 3ajad,
OTHEYTIOpHAs ¢dyrepoBka, 1 1 odopmnenue 3aIuTa MK-1.1
KOBIIEBBIC 3aTBOPHI, PpE3yNIbTaTOB 1abopaTopHOi
IKCILTyaTalus 7Ta00paTOPHBIX paboTHI,
paboT, TOArOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOMU
pabore
N3yuenune
JIUTEPATyPHI,
03HAKOMIICHHE C IpoBepka
6.2 TIpoMeXyTOUHBIE KOBIIH: METOHKOH PE3YJIbTaToB
KOHCTPYKIWS,  OrHeyNOpHas peuIeHus 3aj1ad, penieHus 3aaad,
7 odopmiieHue 3almra K-1.1
¢byrepoBka, KOBIIEBbIE .
3aTBOPI, SKCILTyaTAIMS pE3yJIbTaTOB abopaToOpHOH
1ab0paToOpHBIX paboTsl,
paboT, HOATOTOBKA | KOHTPOJIbHAsSL padoTa
K KOHTPOJIbHOM
pabore
N3yuenue
JIMTEPaTypHI,
03HAKOMJICHHE C IpoBepka
6.3 T'upponunaMuka METOAUKOU pe3yJIbTaToB
WCTEYEHHsT  MeTaula W3 peuieHus 3a1ad, penIeHus 3a1a4,
KOBIIA. CKopocTb 31 1/11 1 odopmitenue 3amuTa [K-1.1
MPOIOJKUTEIILHOCTh pe3ynbTaToB nabopaTopHOI
Pa3JIMBKU CTAIIA JTa00paTOPHBIX paboTHI,
paboT, HOATOTOBKA | KOHTPOJIbHAS padoTa
K KOHTPOJIBHOI
pabore
HWroro no pazneny 2/11 2

7. HenpeprIBHAs pa3iInBKa CTaIl




Nzyuenne

JIUTEPATYPHI,
03HAKOMJICHHE C Tposepka
METOAUKON
pEe3yJbTaTOB
peuIeHus 3a1ad,
odopmTeHHe pemeHus 3aaad,
7.1 Yerpoiicteo MHII3 8 2 4/41 6 p KOHTPOJIbHAs MK-1.1
pEe3yJbTaTOB 6
6 paboTa. 3ammura
71a00paTOPHBIX - .
TTUBUYaJIbHON
paboT, MOATOTOBKA aGoThl
K KOHTPOJIBHON 1 P
WHUBUYaIbHON
paboTtam
N3yuenue
JUTEPATypHI,
03HAKOMJICHHE C Tposepka
METOJUKOM
A pEe3yJIbTaTOB
peleHus 3a/1a4,
7.2 TexHonorUs odopmTeHTe peleHus 3a1a4,
HeTpEPHIBHON Ppa3luBKU 5 2 2 7,3 p KOHTPOJIbHAS MK-1.1
pe3yabTaToB 6
cTanu 6 paboTa, 3ammra
7Ta00paTOPHBIX - .
TUBUYaJTbHON
paboT, MOATrOTOBKA AGoThl
K KOHTPOJBHON 1 P
WHIUBUYaTbHON
pabotam
HWroro no pazaeny 13 4 6/41 | 13,3
8. Pa3nuBKa cTany B N3JI0KHHIIBI
N3yuenue
JUTEPATYPHI,
03HaKOMJICHHE C IIposepka
8.1 CriocoOBl pa3nyuBKU CTAIH 1 2 1 METOIUKON pE3yJIbTaTOB MK-1.1
B M3JI0)KHUIIBI peleHus 3a1a4, pelieHus 3aaad, '
MOATOTOBKA K | KOHTposbHas paboTa
KOHTPOJIbHOU
pabore
N3zyuenue
JUTEPATYPHI
8.2 KOHCTpYKIHUS H3JI0KHHUII. PaTypel,
03HaKOMJICHHE C IIposepka
TexHonoruss  pasinMBKH B METOIHKOR C3VIILTATOR
H3JI0KHULIBI KHUIIAIIEH, 1 2/21 1/11 pesy IIK-1.1
Lo VR peleHus 3a1a4, pelIeHus 3aaad,
MOJYCIIOKOWHOM, CIIOKOWHOU
MOATOTOBKA K | KOHTpoJbHAs paboTa
cTanu .
KOHTPOJBHOU
pabore
HWroro no pazaeny 2 421 | 2/11
9. KouTponp KadecTBa JIUTOTO
MeTajuia
N3yuenue
9.1 CnocobGbl  KOHTPOJIA JTUTEPaTypHl,
KadyecTBa CIIUTKOB u 1 noarotoBka Kk |KonTponsHas pabota MK-1.1
HETPEPhIBHOJIHUTHIX 3aTOTOBOK KOHTPOJIBHON
pabore
Nzyuenue
9.2 TexXHHKO-3KOHOMHUYECKHE JUTEPATYPHI
1 111 PatypEL, DK3amen MK-1.1
MOKA3aTeNId PA3IMBKH CTaJIN MOATOTOBKA K
9K3aMEHY
Hroro no pazaeny 2 111
Hroro 3a cemectp 54 | 18/71 |18/7,41| 13,3 9K3aMeH
Wroro no nucuuruinae 54 | 18/71 (18/7,4 1| 13,3 JK3aMeH




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Jlis peanu3anuyu NpeayCMOTPEHHBIX BHUJOB yueOHOM padoThl B KauecTBe 0Opa30BaTENIbHBIX
TEXHOJIOTUH B TpPENoJaBaHUM IUCHMIUIMHBI «Pa3iuBKka M KpPUCTAUIM3AIUS CTAIM» MCIOIB3YIOTCA
TPaJULIMOHHAA U HH()OPMAIMOHHO-KOMMYHHUKAI[MOHHAsI TEXHOJIOTHH.

Jlekuuy TPOXOJAT Kak B TPaauIUMOHHOW WHPOpManMOHHON ¢opme, Tak u B (Hopme
JEKIMH-BU3yalIM3aliii C UCIIOJIb30BAaHUEM MPE3EHTALUI B BU/I€ BUIEOMATEPUAIIOB.

JIeKIIMOHHBIN MaTepua 3aKperuIsieTcsl B X0/1e 1a00paTOpHbIX padOT U MPAKTUYECKUX 3aHITHH,
Ha KOTOPBIX BBIMOJHAIOTCS TPYIIOBbIE WIM MHIMBUAYaAJIbHbIE 3a7aHus MO mpoiaeHHo# Teme. Ilpu
NPOBEICHUM JIA0OPATOPHBIX 3aHATHHA HCIOJB3YETCS METOA KOHTEKCTHOTO OOydYeHHs, KOTOPBIN
IIO3BOJISIET YCBOWTh MaTepHall IIyTeM BbISABICHUS CBS3eH MEXIY KOHKPETHBIM 3HAaHMEM U €ro
npuMeHeHueM. [lpu nmpoBeeHUN NPaKTUYECKUX 3aHATHIH HE0OXO0AUMO IIeJICHANIPABICHHO MEPEXOAUTh
OT PENpOAYKTUBHBIX METOAOB OOyYEHHUS K YaCTUYHO-IIOMCKOBBIM M HCCIIEJOBATEILCKUM METOAAM,
pa3BuBas JIOTHYECKOE MBIIUICHUE, YMEHUE apTyMEHTHPOBATh U OTCTauBaTh COOCTBEHHOE IMOHUMaHHE
Bonpoca. C 3ToH 1Lenabl0 BO3MOXKHO HCIHOJB30BAHHME KaK TPAAULMOHHOM, Tak mpoOieMHON
MHTEPAKTHBHON 00pa30BaTEIbHBIX TEXHOIOTHIA.

CamocrodrenbHas paboTa CTYJ€HTOB HEOOXO0MMa IIPU MOATOTOBKE K JIEKLUAM, IPAKTUYECKUM
U J1a0OpaTOpHBIM 3aHATHAM, KOHTPOJBHBIM W WHAMBHIYaJbHOH padOTaM, MTOTOBOW aTTECTAIlMH B
dbopme dK3ameHa.

6 YueOHO-MeTOAUYECKOE 00eciedeHe CAMOCTOSITeIbHON PadoThl 00yYarOmMuXcst
[TpexncraBneno B nmpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecTedeHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIMTepaTypa:

OCHOBBI META/LUTYpIHUECKOTO Mpou3BojcTBa : yueOnuk / B. A. burees, K. H. Bnosun, B. M.
Konokoneues [u ap.] ; moxn oOmieit pemakiumeit B. M. KomokomsieBa. — 2-e¢ u3m., crep. —
Cankr-ITerepOypr : Jlanb, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TekcT : 371eKTpOHHBI //
Jlans : anexTpoHHO-OMOMMoOTeyHas cuctema. — URL: https://e.lanbook.com/book/129223

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Bynrakosa, A.1. OCHOBBI OTy4YeHHsI OTITUBOK U3 CIIJIABOB HA OCHOBE *kele3a [ DNeKTPOHHBIN
pecypce] : yueb. mocobue / A. U. Bynrakosa,

T. P. l'unemanmmuna, B. H. bapanos, T. H. Crenanosa. - Kpacnospck : Cub. ¢penep. yu-1, 2014,
- 220 c. - ISBN 978-5-7638-2926-6. - Tekct : onektponsbii. -  URL:
https://new.znanium.com/catalog/product/507978

2. CrossipoB, A. M. TeXHOJIOTHYECKHE PACUETHI IO HEMPEPBIBHON Pa3JIMBKE CTAIH | ydeOHOe
nocobue / A. M. Cromnsipos, B. H. CenuBano ; MI'TVY. - [2-e u3n., moarot. mo med. u3a. 2011 r.]. -
Marnurtoropek : MI'TY, 2015. - 1 snektpon. onT. nuck (CD-ROM). - 3arn. ¢ Tutya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1
556.pdf&view=true (mara oOparmenus: 04.10.2019). - MakpooObekT. - TeKCT : 3ICKTPOHHBIH. -
Ceenenus noctymnusl Takke Ha CD-ROM.

3. Komecnukos, HO. A. MeTalulyprudeckue TEXHOJIOTHH B BBICOKOTIPOU3BOIAMTEIHLHOM
KOHBepTepHOM Liexe : yueOHoe nmocodue / 10. A. Konecnukos, b. A. bynanos, A. M. CtonsipoB ; mox
pen. B. A. bureesa; MI'TYV. - [2-e u3a., moarot. mo med. u3a. 2015 r.]. - Marauroropck : MI'TY, 2016. -
1 snextpoH. ont. auck (CD-ROM). - 3ara. ¢ Tuty:. skpana. - URL:



https://e.lanbook.com/book/129223
https://new.znanium.com/catalog/product/507978
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1556.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcataloques/1/1131421/2
674.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekT. - TeKCT @ 3JICKTPOHHBIH. -
Ceenenus noctymssl Takxke Ha CD-ROM.

B) MeTtoanyeckne yKazaHus:

1. CenuBanos B.H., CromsipoB A.M. U3yueHue ucredeHusl CTaad U3 KOBIIA HAa MOJEIM:
Metoauueckue ykasaHusl JJIs BBINOJIHEHHUS JaOOpaTOpHON paboThl mo aucuuiiuHe «PasnuBka u
KpUCTAIIM3AIUsl cTamuy i cryAeHToB crnemuanbHocTh 150101 crmenmanm3amuu «Metamnyprus
cranu»: Marautoropck, MI'TY, 2006. 8 c.

2. CromsapoB A.M., CenuBanoB B.H. W3ydyeHue BHYTPEHHErO CTPOCHHS CTaJIbHOM
HENPEPHIBHOIUTON 3aroTOBKU: MeTonndyeckue yKa3zaHHUs MO BBIIOJHEHHIO JIaOopaTOpHOU paboThI MO
muciumuinae  «Pa3nuBka W KpHCTaUIM3alMs CTanm» s CTyneHToB Hampasienus 150400.62
«Metamnyprus» kBanuduxanuu «bakanaBp» — MarHUTOropck: u3a-Bo MarHuToropck. roc. TEXH.
ya-ta um. I'.1. Hocosa, 2014. 19c.

3. CenmuBanoB B.H., CtonmsapoB A.M. JlepekTbl cTaapbHOTO CIMTKA: MeToArYeCKUue yKa3aHUs
JUTSL BBITIOJTHEHUSI TAOOPATOPHOH PabOTHI MO AUCHUTUTHHE «Pa3uBKa W KpHCTAUIM3AMS CTAITN IS
crynentoB cneruaibHocTr 110100: — Marauroropck: MI'TY, 2003. 18c.

4. CenuBanoB B.H., CromsipoB A.M. Omnpezenenue TEXHOIOIMYECKUX NMapaMeTPOB pa3IUuBKU
cranu Ha cisgooBoir MHJI3 / Metoauyeckne yka3aHusl /sl BBINOJHEHHsS KYPCOBOH pPabOTHI MO
muciuiuinae  «Pa3nmBka W KpUCTAUIM3AIMS  CTalWy  CTyAeHTamMu  cnenuansHocTH 150101
«Mertamryprus yepHbIx MeTaluioBy — Marauuroropek: 'OY BITO «MI'TVY», 2010. 20 c.

5. CenuBanoB B.H., CronspoB A.M. OnpezneneHue TEXHOIOIMYECKUX NApaMETPOB pa3IUuBKU
cranu Ha coproBoii MHJI3 / Meroanveckue yka3aHusl JJsl BBIIOJHEHHsS KypCOBOH pabOTHI MO
muciiuinae  «Pa3nmBka W KpUCTAUTM3AIMS  CTalWy  CTyAeHTamMu  cnenuansHocTH 150101
«Mertamryprus yepHbIx MeTauioB»y — Marauroropcek: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe obecnieueHue

Haumenosanue I1O Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJ14CCOB)
MS Windows 7
Professional (st H-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Geccpouro
Professional
7Zip ¢B0001HO pacnpocTpanseMoe 110 0eccpoyHo
FAR Manager ¢B0001HO pacnpocTpaugemoe I10 0eccpoyHO
IIpodeccnonanbubie 0a3bl JaHHBIX M HH(POPMAIHOHHBIE CIIPABOYHBIE CHCTEMbI
HasBanwne xypca Cchuika
DnexkTpoHHas 0a3a MepHOAMYCCKMX wH3aaHuii East View - .
Information Services, OO0 «MIBUC» https://dlib.eastview.com/
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HanmonansHas nHbopMamoHHo-aHauTHaeckas cuctema|lURL:
— Poccutickuii nnaexc mayunoro ruruposanust (PUHIL)  |https://elibrary.ru/project risc.asp

[Touckosas cuctema Axagemus Google (Google Scholar) |URL: https://scholar.google.ru/

HNudpopmanronHas cucreMa - EnuHoe OKHO JocTyma K
HH(GOPMAIMOHHBIM pecypcaM
9 MaTepHaJIbHO-TeXHHYECKOE o0ecneyeHne JUCIHILITHHBI (MOIYJIsl)

URL: http://window.edu.ru/

MaTepI/IaJIBHO-TeXHI/I‘IeCKOG obecrnieucHue JUCHHUIIIMHBI BKJIIFOYACT:
9 MaTepI/IaJ'IBHO-TCXHI/I‘lCCKOC obOecrieyeHue JUCHUITIIMHBI

MaTepI/IaJIBHO-TeXHI/I‘ICCKOe obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKUMHU CpeACTBaMM OOYYEHHs, CIYKallUMH JUIsl IpPEJICTaBICHUs ydeOHOU
uHpopMaluu OOJbIIOW aylIUTOPUM: MYJIbTUMEIAUHHBIMU CPEICTBA XPAaHEHWs, IMepelaud Hu
npeAcTaBiIeHUs y91eOHOH nH(pOpMAIHN;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

2. YueOHast ayamTopusi Ui TPOBEICHUS JAaOOpaTOPHBIX 3aHATUH «MonxenupoBaHue
CTaJIeIJIaBUJIBHBIX [TPOLIECCOBY OCHAILEHA JJAOOPATOPHBIM 000pPY10BaHUEM:

- J;abopaTopHOe 000pYJOBaHME: YCTAaHOBKA 110 MOJEIMPOBAHHIO MCTEUYEHHS METaJlIa W3
KOBIIIA, CT€HJ] C TEMIUIETAMU U3 HENIPEPBIBHOIUTHIX 3arOTOBOK, CTEH]I C TEMIUIETAMH U3 CTAJIbHBIX
CIINTKOB, CT€HJI ¢ 00pa3aMu 1eeKTOB U3 CIINTKA;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ay JuTOpus U MPOBEICHHS TPAKTUIECKUX 3aHATHIA OCHAIIICHA:

- TEXHUYECKUMH CpEICTBAMU OOyYEHUs, CIyKallUMU JUIs TpPEeACTaBICHUs Yy4eOHOMH
uHpopManuu OOJIBLIOW AayAUTOPHHM: MYJIBTUMEAMMHBIMU CpEACTBA XpaHEHMs, Nepefadyd Hu
npezcTaBieHus yueOHoi nHpopManuu;

- CHIeaIM3UPOBAaHHON MeOebIo.

4. YyeOHast ayAUTOpHUS AJS TPYIIOBBIX U WHAMBUIYAIbHBIX KOHCYJIbTAIUH, TEKYyILEro
KOHTPOJISI ¥ TPOMEXYTOUHOM aTTeCTalluK OCHAIIIECHA:

- KOMIbIOTepHO# TexHuKo# ¢ makerom MS Office, ¢ noaknrouenneM k cetu «HTEpHET» U
C IOCTYTIOM B 3JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. [Tomemienwe y1st CaMOCTOSITENIHHOM PaOOTHI OCHAIIICHO:

- KOMIbIOTepHO# TexHuKo# ¢ makerom MS Office, ¢ noaknrouenneM k cetu «HTEpHET» U
C IOCTYTIOM B JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIIeUMAIN3UPOBAHHON MEOETIBIO.

6. Ilomemenue [UIsi XpaHeHHs H TPOPIIAKTUYECKOTO OOCITY)KUBAHHS Y4eOHOTO
000py/10BaHHUs OCHAIICHO:

- CHIeMaIM3UPOBAHHON MeOEIbIO: CTeITaKaMHt JJIs XpaHeHHsI yueOHOTro 000py10BaHUS;

-MHCTPYMEHTaMH JJIsl pEMOHTa Y4eOHOro 000pyA0BaHMS;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKYMEHTAIlMY U MaTEepUaoB.
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IMPUJIO’)KEHUE 1

6. YueOHO-MeTOoAuYecKOe o0ecieyeHne caMoCTOsATeIbHOM PadoThl 00y4ar0IIMXCS

[To nuciuiuinze «Pa3nuBka ¥ KpUCTaUIM3alUs CTAJIN» PEAYCMOTpPEHA ay JUTOPHAs U
BHEAYyJAUTOPHAs CaMOCTOsITEIbHAsl paboTa 00yYaromuXcs.

AynuTOpHAas CaMOCTOSTENbHAS paboTa CTYICHTOB MPEATIOJIAraeT BHITOTHEHNE JIA00OPATOPHBIX
paboT, perieHue 3a1a4 U paboTy Ha UMUTATOpax-TpeHa)Xepax Ha MPAKTUUYECKUX 3aHATHSIX, a TAKXKe
HalMcaHue KOHTPOJIbHBIX padoT.

JlabopaTtopHnas padora Nel «/3ydeHune ucTeueHus CTalau U3 KOBILA HA MOJICTIN.

Ha nabopaTopHoii ycTaHOBKE U3ydaeTcs BIMSHUE BBICOTHI METAJUIa B KOBILIE M TUAMETPA
OTBEPCTHS CTAKaHa CTAJIEPa3IMBOYHOIO KOBIIA HA BEIMUMHY BECOBOM CKOPOCTHU PA3JIMBKYU CTAJIH,
MCTEKAOUIEH U3 KOBIIA. Pe3ybTaThl MOIEIMPOBAHNS IIEPECUNTHIBAIOTCS HA PEabHbIM KOBIII
OIpeIelIEHHOW BMECTUMOCTHU C UCIOJIB30BAHUEM CIIELUANIBHBIX MAaCIITa00B. AHAIU3UPYETCS U
CpaBHUBACTCA BIMSHHAE KaXJI0T0 (DaKTOpa Ha BECOBYIO CKOPOCTh PA3IMBKHU CTAJIH.

JlabopaTopnast pabora Ne2 «J3yueHue BHyTPEHHETO CTPOEHUS CTAJIbHON HENIPEPHIBHOJINTON
3arOTOBKH.

ITo monepeyHsIM TEMILIETAM IIyTEM ICKU3UPOBAHMSI U3y4YaOTCsl KPUCTAIUIMUECKOE CTPOCHUE,
neQeKThl MAKPOCTPYKTYPBI HEMPEPHIBHOIUTHIX 3aTOTOBOK PA3IMYHBIX BUJOB: CIIO0BOM, COPTOBOH,
OJIFOMOBOHA.

JlagopaTopnasi pa6ota Ne3 «/leheKThl CTATLHOTO CITUTKA.

C ucnonb3oBaHueM 1a00paTOPHBIX 00Pa3LI0B, METOJUUECKUX YKa3aHUI U aTiiaca u3ydaeTcs
HECKOJIbKO 3a/IaHHBIX IPEI0/1aBaTeIeM BHYTPEHHUX U MIOBEPXHOCTHBIX JE€(EKTOB CTAIbHBIX CIIUTKOB
pa3HOl CTENeHH PAaCKUCICHHOCTH, IPUYMHBI UX 00pa30BaHMs U MEPHI 10 MIPEJOTBPALCHHUIO.

Ha npaxkTrueckux 3aHATUAX 00ydaromyecs pelaroT 3aJauy [0 pa3IndHON TEMAaTUKE U
BBITOJIHAIOT 33/1aHUS] HA UMUTaTOpax-TPeHaKepax 10 HEMPEPHIBHOM pa3iuBKe CTaIU (3HAKOMCTBO C
obopynoBanneM MHJI3 u TexHoMOTMEN pa3IUBKU CTAIH).

IIpumepsl 3a1a4:

1. Cranp mapkum 60C2A paznuBaercs u3 180-TOHHOTO CTajiepa3IMBOYHOTO KOBINA Ha
yetbipexpyubeBoit MHJI3 paguansuoro tumna. I[lomepeunoe ceuenue crnsg6oB 150x150 mm. Kakum
JIOJKEH OBITh JUAMETp KaHalla CTAaKaHOB B IPOMEXYTOUYHOM KOBIIE JUISI TOTO, YTOOBI MOKHO OBLIO
HOJ/IEP’)KUBATh CKOPOCTh BBITATUBAHMS 3arOTOBOK M3 KpUCTajuiMzaropa B mpenenax 1,9-3,1 m/Mun?
[IpoBectu knaccupukanuo JaHHOW MapKu CTaJH.

2. Cranp mapku 80 paznuBaercs n3 120-TOHHOTO CTajnepa3IMBOYHOIO KOBIIA HA
yeTeipexpyubeBoit MHJI3 BeptukansHoro tuna. [Tonepeunoe ceuenue 3arotoBok 180%250 mm. Kakum
JIOJKEH OBITh AMaMeTp KaHalla CTaKaHa B CTAJIEPA3IMBOYHOM KOBIIIE JJISl TOTO, YTOOBI MOXKHO OBIIO
MOJIEP’KUBATh CKOPOCTH BBHITATHBAHUS 3aTOTOBOK U3 KpHUCTaIn3aTropa B mpenenax 1,4-2,3 m/mMun?
[IpoBectu knaccuuKkanuio JaHHOW MapKH CTaJH.

3. Cranp wmapku 15mnc paznuBanmach u3 220-TOHHOTO CTajJepa3IMBOYHOTO KOBIA Ha
nByxpyubeBoit MHJI3 kpuBosnneitnoro tuna. ITonepeunoe ceuenue cisiooB 190x1200 mm, a mepHas
mHa 7 M. Pabouast ckopocth BeITsATHBaHMs Oblia 1,25 m/MuH. Uepes 34 MuH MamivHa Oblia aBapuiiHO
ocraHoBlieHa. CKOJBKO MEpHBIX CIII00B OBLIO OTIMTO M KakoBa uX oOmass macca? IlpoBectu
KJIaCCU(UKALIMIO TaHHONW MapKH CTajH.

4. Omnpenenuth TONIIMHY CJIOS 3aTBEPAEBILIErO0 METaula B CEPEJUHE 30HBI BTOPHUYHOIO
oxJaxxJaeHus anuHon 9,8 M npu paznuBke ctanu Mapku CBOSA B 3arotoBku ceuenueM 150x150 mm co
ckopocthio 2,6 M/MuH. Kpucrammsarop nartupyuseBoit MHJI3 paguansHoro tuna umeer BbicoTy 900
MmM. [IpoBecTu kinaccuduKkaluio JaHHOM MapKy CTallu.

5. Omnpenenuth ANUHY JYHKH >KMIKOM ctann Mapku 38XM BHYTpU 3aroTOBOK CEUEHUEM
152x170 MM TIpH CKOPOCTH BHITSATHBaHUA 2,8 M/MHH Ha mstupydbeBoii MHJI3 pagmanbHOrO THMA.
[IpoBectu knaccuuKanuio JAHHOW MapKU CTAJIH.

B Teuenue cemectpa oOydaromnirecs NUIIYT KOHTPOJIbHBIE pabOThI, KXKABIM pa3 OTBeYas Ha
OJIMH TEOPETUYECKHUH BOIIPOC, BBIIOJHSASA OJHO MPAKTUYECKOE 3alaHNE 10 PEIIECHUIO 3aJa4H COTJIaCHO
TEMAaTUKU MPAKTUYECKUX 3aHATUH, KIIacCCU(PULIUPYS CTaIb 3aJaHHON MapKH.

Knaccugukanus cranu 3aaHHON MapKH IPOU3BOAUTCS 110 CIAEAYIOIIUM TpyIIam:

— coJiepKaHue YIieposa;



— Ka4eCTBO;
— CTCIICHb HeerOBaHI/ISI;
— CTETICHb PACKUCIICHHOCTH.

IIprMepbl KOHTPOJIbHBIX 3aJaHUM

KonTpoasnas padora Nel
3AZHAHUE Nel

1. Kpucramnumyeckas CTPpyKTypa HENPEPbIBHOJUTHIX 3aroTOBOK, OTIMThIX Ha MHJI3
BEPTUKAJIBHOI'O TUIIA.

2. OmnpenenuTb MPOJIOJDKUTENBHOCTD 3aTBEPJCBAaHUS M TIYOMHY JIYHKH JKHJIKOTO MeTaijia B
HENPEPBHIBHOIUTOM 3ar0TOBKE ¢ pazMepamu rnonepeqsoro ceueHus 190x1500 mm u3 cranu mapku 181°C
IIPU BBITATUBAHUH CO CKOPOCTHIO 1,3 M/MUH.

3. IlpoBecTH KiIacCU(pHUKAIMIO TAaHHONH MapKu CTaJIH.

3AZTAHUE Ne2

1. Kpucrannuueckasi CTpyKTypa CIMTKOB CIOKOWHOM CTaju MpuU pa3IMBKE CTAJIU B YIIUPEHHbIE
KBEpXY U3JIOKHUIIBI C TPUOBLTLHBIMH HAJICTABKAMHU.

2. OmnpenenuTb MPOJOJIKUTENBHOCTD 3aTBEPJEBAHUS U IIYOMHY JIYHKH JKHJIKOTO MeTaija B
HEIPEPHIBHOJIUTON 3ar0TOBKE C pa3Mepamu nornepeyHoro ceueHus 124x124 mm u3 cranu mapku 60C2A
IIPY BBITATHBAHUU CO CKOPOCTHIO 4,1 M/MUH.

3. IIpoBecTtu kinaccuuKauio JaHHONH MapKH CTaH.

3AJJAHUE Ne3

1. @akTophbl, BIUSIOLIUE HA 3aPOKICHUE U POCT KPUCTAIUIOB MIPH 3aTBEPICBAHUU CTAIIH.

2. OmnpenenuTb MPOJOJIKUTENBHOCTh 3aTBEPJCBAHUS U INIYOMHY JIYHKH JKHJIKOIO MeTaija B
HETIPEPHIBHOJIUTON 3aroTOBKE C paszMepaMu MnornepedyHoro cedeHus 160x180 mm u3 ctanmum mapku
38XT'HM mipu BHITATHBAaHHUU CO CKOPOCTHIO 2,6 M/MUH.

3. IIpoBecTtu knaccudukauo JaHHONH MapKH CTalH.

3AZIAHUE Ne4

1. MakpocTpyKTypa CIUTKOB CHOKOMHOM CTaly MPHU Pa3IuBKE B YIIUPEHHbBIE KHU3Y U3JI0KHHUIIBI
C TETJIOU30JIAIUOHHBIMU BCTABKAaMU, BEJINYMHA TEXHOJOTUYECKUX OTXO0JI0B MPU MIPOKATKE.

2. OmpenenuTh TOJNUIMHY CJOSA 3aTBEPAEBIIErO0 MeETallla Ha BBIXOJIE M3 KpHUCTaIM3aTopa
mmHoi 950 mm npu pasznuBke ctanu Mapku 18I'C na kpusonmueiinoit MHJI3 co ckopocteio 0,8
M/MUH.

3. [IpoBecTu knaccuUKaIyio TaHHOW MapKU CTaJIH.

3ATAHUE Ne5

I. MakpocTpykTypa CIWUTKOB KHUISIIIEA CTAIM C MEXaHUYECKUM 3aKylMOPHBAaHUEM U
TE€XHOJIOTMYECKHE OTXOJbl METAJlJIa IIPHU MpOoKaTKe. Pob MOBEPXHOCTHON KOPKHU IUIOTHOI'O METAUIA B
TaKHUX CIIUTKaX, MEXaHU3M ee (popMHUpOBaHUS.

2. OnpenenuTs TOJILIMHY CJOsI 3aTBEPAEBLIEr0 METallla Ha BBIXOJE W3 KpPUCTAIUIM3ATOpa
qmHOoM 1100 MM npu pasnuBke cranu mapku 15XCH/I Ha kpuBonuneitHoir MHJI3 co ckopoctero 0,9
M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOW MapKH CTaJIH.

KontpoabHnas padora Ne2

3AZIAHUE Nel

I. MakpocTpyKkTypa CIMTKOB KHISIIIEH CTald C XAMUYECKHMM 3aKylOpMBaHUEM U
TEXHOJIOTMYECKUE OTXOJIbl METaJljla MpU IMpoKaTKe. Polib MOBEPXHOCTHOM KOPKHU MJIOTHOTO METalljia B
TaKUX CIUTKAX, MEXaHU3M €€ (POPMHUPOBAHHS.

2. Onpenenuthb TTyOUHY JTYHKH KHAKOTO METallIa B HEMPEPBHIBHOIMTOM 3ar0TOBKE C pa3MepamMu
nonepeuHoro ceuenus 152x170 mm u3 cranu mapku 35XH npu BHITITUBAaHUHU CO CKOPOCTHIO 2,4 M/MUH.

3. IlpoBecTu KiIacCU(pUKAIMIO TAHHONH MapKu CTaJIH.

SAZTAHUE Ne2

1. MakpocTpyKTypa CIUTKOB IMOJTYCIIOKOWMHON CTAIM M TEXHOJIOTHYECKHE OTXObl METaJlIa MpU
uX rnpokatke. Pojib MOBEpXHOCTHBIX My3bIpe B TAKUX CIUTKAX U MEXaHU3M UX (OPMUPOBAHUS.

2. Onpenenuthb TTyOUHY JTYHKH KHIKOTO METallIa B HEMPEPBHIBHOIMTOM 3ar0TOBKE C pa3MepaMu
nonepeunoro cedeHust 120x150 mm u3 cranu mapku 80P nipu BRITATUBAHHH CO CKOPOCTHIO 3,3 M/MHUH.



3. [IpoBecTu knaccuduKaIyio TaHHOW MapKH CTaJIH.

3AZTAHUE Ne3

1. leexThl MaKpOCTPYKTYPhI HEMPEPHIBHOIUTON 3arOTOBKH YCAaJOUHOTO MPOUCXOKICHUS.

2. Onpenenuts riyOUHY JTYHKH KHJIKOIO METajllla B HEIPEPBIBHOIMTOM 3ar0TOBKE € pa3MepamMu
norniepeynoro ceueHus 2701200 mm u3 cranu mapku 171'1C npu BeITAruBaHuu co ckopoctbio 0,95
M/MUH.

3. IIpoBecTu knaccuuKaIyio TaHHOKW MapKH CTaJIH.

3AZIAHUE Ne4

1. KapTrHa 30HaIbHONM XMMHUYECKON HEOJHOPOIHOCTH YIIMPEHHOTO KBEPXY CIMTKA CIOKOMHOM
CTaJIU C MOSCHEHUSIMHU.

2. OmnpenenuTh TOJIIMHY CIIOSI 3aTBEPJAEBIIEr0 MeETalsla B CEpeJuHE 30Hbl BTOPHUYHOTO
oxJaxxJaeHus JUIMHON 35,8 M mpu pasnuBke cranu mapku Cr. 3nc Ha kpusonuHerHoit MHII3 co
CKOpoCThiO 1,2 M/MHH (KpHCTaIH3aTOP UMEET BhICOTY 1200 mMm).

3. IlpoBecTH KiIacCU(pHUKAIMIO TAaHHONH MapKu CTaJIH.

KonTpoasnas padora Ne3

3AJJAHUE Nel

1. KapTHa 30HaIbHOM XMMHUYECKOM HEOIHOPOAHOCTH CIIMTKA KUIISIILEH CTAlIH ¢ MEXaHUYECKUM
3aKyNOPUBAHUEM C TIOSICHEHUSMHU.

2. OmnpenenuTs TOJLIMHY CJIOsI 3aTBEPAEBIIErO0 METala B CEPEJUHE 30Hbl BTOPHUYHOIO
OXJIKJCHUS JJIMHON 28 M nipu paznuBke ctaiu Mapku 10nc Ha kpusonuHerinoit MHJI3 co ckopocTbio
1,05 m/MuH (kpuctamuzarop umeeT anuHy 1000 mm).

3. IlpoBecTH KiTacCU(pHUKAIMIO TAaHHONH MapKH CTaJIH.

3AJJAHUE Ne2

1. Cranepa3nuBOYHbIN KOBIII, yCTPOWCTBO U XapaKTEPUCTHUKA.

2. Cranp mapku 10XCHJI pasnuBanace u3 260-TOHHOTO CTajepa3lMBOYHOIO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonuneitnoro tumna. [lonepeunoe ceuenue cisiooB 220x1600 MM, a mepHas
uinHa 9M. PabGouas ckopocTh BbITsrMBaHus O6buta 0,8 M/MuH. Yepe3 51 MuH MaminHa ObU1a aBapHitHO
octaHoBieHa. CKOJNBKO MEpPHBIX ClII00B OBLIO OTAMTO M KakoBa ux oOmias wmacca? [lposectu
KJIaccU(UKALMIO TaHHOW MapKu CTaJIH.

3AJJAHUE Ne3

1. CranepasznuBounsiii cren MHJI3: Ha3HaueHue, yCTpoiCTBO, JOCTOMHCTBA U HEOCTATKHU.

2. Cramp wmapku 20mc pasznuBaercss u3 300-TOHHOTO CTalepa3IMBOYHOTO KOBINA Ha
nByxpyubeBoit MHJI3 kpuBonuneiiHoro tumna. [lonepeunoe ceuenue cisi6oB 240x1100 mm. Kakum
JIOJKEH OBITh JUAMETp KaHalla CTAaKaHOB B IIPOMEXYTOUYHOM KOBIIE ISl TOTO, YTOOBI MOKHO OBLIO
HOJ/IEP)KUBAaTh CKOPOCTh BBITATMBAHUS CIsI00B M3 KpucTtajumzaropa B mpenenax 0,4—1,1 m/mun?
[TpoBecTu Ki1accuduKaio JAHHON MapKH CTaJH.

IIpumepHbIe BONPOCHI 1JIs1 HOATOTOBKH K YCTHOMY OIPOCY

1. Kpucraminueckass CTPYKTypa HENPEPHIBHOIUTHIX 3aroToBOK, OTAUThIX Ha MHJI3
BEPTUKAJIBHOT'O THIIA.

2. Kpucrannuueckas CTpyKTypa CIMTKOB CLIOKOMHOW CTajiu IPH Pa3IMBKE CTAJIU B YIIMPEHHbIE
KBEpXY U3JIOKHUIIBI ¢ TPUOBUTLHBIMU HAJICTABKAMHU.

3. MakpocTpyKTypa HENpEepbIBHOIUTOTO cisiba mpu pasnuBke ctanu Ha MHJI3 BepTukaabHOro
THUIIA, BEJINYMHA TEXHOJIOTMYECKUX OTXO0JI0OB METaJlIa.

4. ®akTopsbl, BIMAIOIINE Ha 3ap0KIEHUE U POCT KPUCTAJIJIOB IIPU 3aTBEPAEBAHNUN CTAJIH.

5. MakpocTpyKTypa CIHUTKOB CIIOKOMHOW CTald TpH pPA3IUBKE B YIIMPEHHBIE KBEPXY
W3TIOKHUIIBI ¢ TPUOBUTEHBIMU HAJICTABKAMU, BEIMYMHA TEXHOJIOTHYECKIX OTXOJIOB MPHU UX MPOKATKE.

6. MakpocTpyKTypa COpPTOBOWM 3aroTOBKHM IpPU HENPEpPbIBHOW pa3znuBke ctanu Ha MHJI3
paauanbHOTO THIA, BEJIMYMHA TEXHOJOTUUECKUX OTXO0B METaJlja.

7. MakpOoCTpyKTypa CIUTKOB CIIOKOMHOM CTaJIM NP PA3JIUBKE B YIIUPEHHBIE KHU3Y U3JIOKHHUIIBI
C TEIUIOU30JIAILIMOHHBIMU BCTaBKaMU, BETMYMHA TEXHOJIOTHYECKUX OTXO/I0B IIPU IIPOKATKE.

8. MakpocTpyKTypa CIMTKOB KHITSIIEH CTalIM M TEXHOJIOTMYECKHE OTXOJbl MeTajlla MpH
npokarke. Poyib ITOBEPXHOCTHOM KOPKM IUIOTHOIO MeETaula B TAaKHUX CINTKAaX, MEXaHU3M €€
dbopMHUpoOBaHHSL.



9. MakpocCTpyKTypa CIUTKOB MOJTYCHOKONHOMN CTaly U TEXHOJOTMYECKUE OTXOAbl METasIa PHU
uX MpokaTke. Pojib MOBEPXHOCTHBIX My3bIped B TAKUX CIUTKAX U MEXaHU3M UX (POPMUPOBAHUS.

10. Kpucramimdeckass CTpyKTypa HENOPEPBIBHOJMTBHIX 3aroToBOK, OTIUThIX Ha MHJI3
KPUBOJIMHEHHOI'O TUIIA.

BueayautopHast camocrosiTesibHasg paboTra o0ydaroluXcsl OCYLIECTBISETCS B BHUJE U3yYEHUS
JUTEPaTyphl 0 COOTBETCTBYIOIIEMY pa3eNy AUCLUUIUIMHBI ¢ TPOPabOTKOIM MaTepuana U BBITOJIHEHUS
WH/IMBUIYAIbHOM pabOTHI MO OINpPEEIICHUI0 TEXHOJOTHYECKUX MapaMeTpOB HEMPEPBHIBHOW pa3IMBKU

craau Ha MHJI3 KOHKPETHOTI'O THUIIa (TeMa OJIHOTI'O U3 BAPUAHTOB 3aI[aHI/II71 MpeaACTaBJICHA B ITPUIIOKCHUU
2).
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7. OueHo4YHbIe CPEACTBA JIsl IPOBEACHUS MIPOMEKYTOUYHOM aTTecTANNU
a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPeACTBA [JIsl IPOBedeHHs

HpOMe)l(yTO‘lHOﬁ aTTreCralum:

CtpyKTypHBIi
PYKTYD [Inanupyemslie
JJIEMEHT
pe3ybTaThl 00y4eHUs
KOMIIETCHIIMH

OneHouHble CpeaCcTBa

[IK-1: CriocoGeH BBINOJIHATH TEXHOJIOTMUECKUE ONEPAIMH 110 TOIYyYEHUIO METAJULY prudecKou

MIPOJIYKIIMH, €€ JaJIbHEHIIeH 00paboTKe

[IK-1.1 OcymiecTBisieT
TEXHOJOTHYECKHE
OTICPALIMH T10 TTOJTYICHHUIO
METaJULy pru4eCcKOn
MPOIYKINH, ee
JnanpHenen oopadboTke

Teopemuueckue 60npochl K IK3AMEHY:
1. Kpucramnuueckass CTpyKTypa HENPEPHIBHOJIUTHIX
3aroToBOK, oTiIUThIX Ha MHJI3 BepTukansHOro tuna.
2. Kpucramnuueckass CTpyKTypa CIMTKOB CIIOKOMHOM
CTaJll IpPU PA3JIUBKE CTAIM B YLIMPEHHBIE KBEPXY
W3JIOKHHIIBI C TPUOBUTBHBIMU HA/ICTABKAMH.
3. MakpocTpyKkTypa HENpepbIBHOJUTOrO ciisiba mpu
paznuBke cranu Ha MHJI3  BeprukanpHOoro THMNAa,
BEJIMYHMHA TEXHOJIOTMUECKUX OTXO0B METalIa.
4. @axTophl, BIMSIOIIME Ha 33apOXKICHHUE U POCT
KPHUCTAJIJIOB IIPU 3aTBEPIAECBAHNUHN CTAJIH.
5. MakpocTpyKTypa CIMTKOB CIIOKOMHOW CTajau MpH
pa3snMBKE B  YIUMPEHHBIE KBEPXy M3JIOXKHHUIBI C
MPUOBLTHLHBIMH HaJICTaBKaMH, BEJIMYMHA
TEXHOJIOIMYECKUX OTXOJO0B IIPU MX IIPOKATKE.
6. MakpocTpykTypa COpTOBOM  3aroTOBKH  IpH
HenpepelBHON pasnuBke cranu Ha MHJI3 panuansHOro
THUIIA, BEIMYMHA TEXHOJIOTMYECKUX OTXOJI0B METaJIA.
7. MakpocTpyKTypa CIMTKOB CIIOKOMHOH CTalad IpHU
pa3nMBKE B  YIIMPEHHbIE KHU3Y  U3JOXKHUIBI C
TEIUION30JIILIMOHHBIMU BCTaBKAMH, BEJIMYMHA
TEXHOJIOTMYECKUX OTXOJI0B IIPHU MPOKATKE.
8.  MaxkpocTpyKTypa CIWUTKOB KHIISIIEH CTAIH H
TEXHOJIOTMYECKUE OTXOJbl METaJIa IpU Mpokarke. Poib
MIOBEPXHOCTHOM KOPKM IUIOTHOTO METaula B TaKHX
CIIUTKaX, MEXaHU3M €€ (OpPMUPOBAHHUS.
9. MakpocTpyKTypa CIUTKOB IOJYCIIOKOMHON CTalu |
TEXHOJIOTMYECKHE OTXOJbl METajula IPU HMX NPOKATKE.
Ponp MNOBEpXHOCTHBIX IMy3BIPEN B TaKWX CIHTKaxX M
MEXaHMU3M UX (OPMUPOBAHHUS.
10. Kpucraminueckas CTpyKTypa HENPEPHIBHOIUTHIX
3aroToBOK, OTIUTEIX Ha MHJI3 KprBOJIMHEWHOTO THIIA.
11. TungpoauHamMmuKa  MCTEYEHHS  MeTaula U3
CTaJIepa3INBOYHOTO KOBIIIA.
12. IloaroroBka MHJI3 k pa3nuBke cranu.
13. Knaccuduranus MHJI3. JloctonHcTBa M HEAOCTATKH
MHJI3 ¢ u30rHyTON TEXHOJIOTUYECKOU OCBIO.
14. Koncrpykunu kpucramumsaropos MHJI3.
15. TemnepaTypHO-CKOPOCTHOM pEXHUM HENPEPHIBHON
Pa3IMBKH CTaJIH.
16. IlpomexxyTounslii ko MHJI3.
17. YerpoiicTBo 30HbI Bropu4HOro oxiaxaeHuss MHJI3.
18. YcTpolicTBO cTaliepa3TMBOYHBIX KOBIIEH U KOBIIEBBIX
3aTBOPOB.
19. TexHONOTMs HENPEPHIBHOW Pa3IMBKU CTAIA METOAOM
«IJIABKA Ha IUIABKY.




CtpyKTypHBIi
JIEMEHT
KOMIIETEHIIMH

[Inanupyembie
pe3yNbTaThl 00YYCHHUS

OueHoYHbIE CpEeACTBA

20. HedeKTsl CTaNbHBIX CIMTKOB W HEMPEPHIBHOIHMTHIX
3aroTOBOK.

21. PexuM BTOPUYHOTO OXJIAKICHUS HEMPEPbIBHOIUTHIX
3aroTOBOK U CJI100B.

22. YCTpOUCTBO arperatoB pe3KU 3aroTOBOK Ha MEpHBIE
JUTHHBI.

Ha npakmuueckux 3aHAmMUAX Pearmcsa 3a0a4u no
onpeodenenuro:

— TOJIIIMHBI CJIOA 3aTBEPJEBIIETO METAILIA B
HEMPEPHIBHOJUTON 3arOTOBKE JIJIs1 PA3JIMYHBIX MECT
TexHoJjiornyeckoro kanaina MHJI3;

— TOJIIIIMHBI MOBEPXHOCTHOM KOPKH IJIOTHOT'O METajlia B
CIINTKE KUIISAIICH CTallH;

— IIIyOMHBI 3aJIeTaHus TTOBEPXHOCTHBIX My3bIpEil B CITUTKE
MOJyCIIOKOMHOM CTaJIH;

— MPOAOJKUTEIIBHOCTH 3aTBEPACBAHUS CTAJIbHbBIX
CIIMTKOB Y HENPEPBIBHOJIUTHIX 3ar0TOBOK Pa3JIMYHOTO
CCUCHUS;

— MPOAOJIKATEIIBHOCTH PA3JIMBKHA METAJIA B U3JIOKHULIBI
u Ha MHJI3;

— IPOTSHKEHHOCTH JIYHKH JKUJIKOTO METAJIJIa BHYTPH
HEMPEPHIBHOJUTHIX 3arO0TOBOK;

— IMaMeTpa OTBEPCTHS KaHaja Pa3jIMBOYHOrO CTaKaHa B
CTaJepa3IMBOYHOM WM MPOMEKYTOUYHOM KOBLIE JIJIsI
YCIIOBUH pa3IMBKU CTaIM B U3JI0KHULIBI 1 Ha MHJI3;

— npousBoauTesnbHoctn MHJI3.

Ilpumep 3a0anus na vinoinenue
UHOUBUOYAILHOU PAdOmMbL

MUHUCTEPCTBO HAYKU U BBICIIETO OOpa30BaHUS
Poccniickoit ®enepanun
OI'BOY BO «-MI'TY um. I'.1. HocoBa»
Kadenpa metamayprium 1 XuMHYECKUX TEXHOJIOTHI

3AJAHUE
Ha BBITIOJIHCHUE MHIUBHUTYyaJIbHON paObOThHI 10
JMCIUITITHHE «Pa3nBKa M KPUCTAIUTN3AIHS CTAIID
oOyuJaroiemycs rp.

BrInoaHUTE pacuer HeMpepbIBHON Pa3IuBKH CTAIN Ha
nByxpyubeBoit MHJI3 kpuBonuHelHoOro THIIA 114
CHEAYIOIINX YCIOBUM:

- BMECTUMOCTbH CTaJIepa3InBOYHOTO KoBiia 360 T;

- meTayurypruyeckas qimuaa MHJI3 35,8 wm;

- JUIMHA KpucTtamsaropa 950 MM;

- paanyc KpUBU3HBI 0a30BOM CTEHKH KpUCTAIIIU3aToOpa
8,0 M;

- mapka craiu 08;

- pa3Mepsl ONEPEYHOI0 CEUYEHHUS 3aTOTOBKU
250x1730 mm.

XapaKkTeprucTUKa 30Hbl BTOPUYHOTO OXJIAXKIEHUS
MpuBeIeHa Ha 000POTHOM CTOpOHE 3ananus. {pyrue
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JlaHHbIE, HEOOXOIUMBIE JUISl pacyeTa, IPUHSITh
CaMOCTOSITENIBHO.
Coneprxanue paboOThI:

1. Onpenenenue napameTpoB kuakoro meramia ([S],

[P], ©).
2. Pacy€t npooIKUTENIbHOCTH 3aTBEPAEBAHUS
3arOTOBKH.
3. Onpenenenue pabodeld CKOPOCTH M TUANIa30HA
CKOpOCTEH pa3iuBKH.
4. OnpeneneHne CKOPOCTU PA3IUBKU U TUaMETPa
KaHaJIOB CTAaKaHOB B CTAJIEPA3JIMBOYHOM U
MIPOMEXYTOUYHOM KOBIIIAX.
5. Onpenienenue napaMeTpoB HACTPOMKHU pUCTAIUIN3ATOPA
1 30HBI BTOpUyHOTro oxjaxjaeHus (3BO).
6. OnpeneneHrne OCHOBHBIX TapaMETPOB CUCTEMBI
OXJIAKJCHUS KPUCTAIN3aTOopa.
7. Pacuét pexuma BTOPUYHOTO OXJIAXKICHHSI 3arOTOBKU
MIPH BBITATHBAHUU €€ cO CKOpocThio 0,75 M/MUH.
8. Pacuér mymTenbHOCTH pa3iiMBKY IJIABKHU NPpHU paboueit
CKOPOCTH BBITATMBAHUS 3aTOTOBKH.
9. Pacuét ronoBoii npousBoguTeasnoctu MHJI3.

PykxoBoaurens pabotel: mpod., 1.T.H. A.M. Cronspos




0) Ilopsinok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIIUN, MIOKA3ATE/IN U KPUTEPHH
OlLleHUBAHUS:

[TpomexyTouHast aTTecTalus 1o qucuuIuiiie «Pa3nuBka 1 KpucTain3anus CTalam»
BKJTIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YYaIOLIMHUCS
3HAHUU, ¥ IPAKTUYECKHUE 3a/1aHU, BBISBIISIIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUN U
BJIAJICHH, 3aIIUTy WHAUBUIYATbHON pabOTHI.

DK3aMeH M0 JaHHOW AUCUHUIUIMHE TPOBOJAUTCS B YCTHON (hopMe MO IK3aMEeHAIIMOHHBIM
OouneraM, KaXIbIid N3 KOTOPBIX BKJIIOYAET JIBA TEOPETHUECKUX BOMPOCA M OJHO MPAKTHUECKOE
3aJJaHuE B BUJIE 3a/1a4H.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJIMYHO» (5 0aioB) — 00y4arouiics IeMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITyOOKOE 3HAHUE
y4eOHOro MaTepuana, CBOOOIHO BBIIOJIHAET MIPAKTUYECKUE 3aJaHusl, CBOOOTHO OIIepUpYeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIMX TOBBIIIEHHON CIIOKHOCTH;

— Ha OLIEHKY «Xopouio» (4 6anna) — o0yyaronuiicss 1eMOHCTPUPYET CPEAHHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYTHEHHUS [IPH aHAJTUTHYECKUX ONEpallUsX, IEPeHOCce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «Y/I0BJIETBOPUTEILHO» (3 Oanna) — 00ydaroluiicss 1eMOHCTPUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHIA
JOTTYCKAIOTCS OMIHUOKU, IPOSIBIISIETCS] OTCYTCTBUE OT/ICIbHBIX 3HAHHM, YMEHHI, HABBIKOB,
00yYaromuHCs HCTIBITHIBACT 3HAYNTENLHBIC 3aTPyIHEHUS NP ONIEPUPOBAHUN 3HAHUSIMHU U
YMEHHSIMHU MPU UX IEPEHOCE Ha HOBBIE CUTYAIUU;

— Ha OIEHKY «HEY/AOBJIETBOPUTEILHO» (2 0aiia) — 00y4aroImuics JeMOHCTPHPYET
3HaHus He 6osee 20% TeopeTHyecKoro MaTepHaa, JOMycKaeT CyIIeCTBEHHbIE OINOKH, He
MOYKET MOKa3aTh MHTEIUIEKTyalIbHbIC HABBIKM PEUICHHUS IPOCTHIX 33/1a4;

— Ha OLIEHKY «HeyI0BJIeTBOPUTENIbHO» (1 6ayut) — oOyuaromuiicss He MOXKET MoKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BECHHS U O0BSICHEHHS HH(POPMAIIMH, HE MOXKET MTOKa3aTh
UHTEJUIEKTyaJIbHbIE HaBBIKU PEIIEHUs MPOCTHIX 3a1ad.



