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JIner akryaauszanumn padoueil nporpaMmbl

PaGouast mporpamMmma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
y4eOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOT U

IIporokomor 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3acejaHuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud U XUMHYECKUX TEXHOJIOTHIA

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kaeapsl MeTauryprud i XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHus AUCHUIUIMHBI «Pa3MuBKa W KpHUCTAUIM3ALMS CTAIW» SBISAIOTCA
O3HAKOMJICHHE oOOydarommxcs ¢ TmporeccaMu (HOPMHPOBAHHUS CTAIbHBIX CIUTKOB H
HENPEPHIBHOIUTHIX 3aTOTOBOK, UX CTPOCHHEM, U3y4YeHHE CIIOCOO0B M TEXHOJOTHH MOTydeHHUS,
KauecTBa MPOU3BOAUMOM MPOTYKIIUH.

2 MecTo THCHHIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuuiuinHa Pa3nuBka M KpUCTaIM3alMsl CTAlM BXOJUT B 4acTh y4yeOHOro ILUIaHa
(bopMHpyeMyI0 yYaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

Jns  wu3ydeHUs  JUCLHUIUIMHBI ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUIUINH/ IPAKTUK:

Maremaruka

®dusuka

Mertainypruyeckas TeIJI0TeXHUKA

OCHOBBI METAITYPrU4€CKOr0 IPOM3BOACTBA

3Hanus (YMEHHs, BIAJICHUS), OJyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEO0XO0UMBI JUISl U3yYeHUS UCHUILINH/TIPAKTHK:

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[TonroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW pabOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCUHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/ibTaThbl 00y4eHHUs

B pe3ynbrare ocBoeHMsI AMCUUILIMHBL (MOayiisl) «Pa3nuBka M KpUCTaUIM3aLMsl CTATIN»
oOyyaroImuiics JoKeH 001a1aTh CIeAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

[TK-1 CriocoOeH BBIMOIHATh TEXHOJOTHYECKHUE OINMEPAIlMH IO MOJYYCHHIO METaJLTyPruuecKoi
MPOAYKIINH, €€ TalIbHEHIIeH 00padoTKe

IK-1.1 OcymecTBiser TEXHOJIOTHYECKHE oTeparuu o MOJTyYEHUIO
METAJUTyPTHYECKON IPOAYKIINH, €€ JalbHeleii 00paboTke




4. CTpykKTypa, 00bEéM U coaep:KkaHue TUCHUILIMHBI (MOAYJIs)
OO0mas Tpy10€MKOCTh AUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX eAnHUI] 144 akaj. 9acoB, B TOM YHCIIE:

— KOHTaKTHas pabota — 94,1 akan. yacos:
—aynurtopHas — 90 aka. 4acos;

— BHeaynutopHas — 4,1 akaj. yacos;

— camocTosTeabHas padota — 14,2 akaj. 4acos;

— B (popMe npakTHuecKoi moaroroBku — 0 akazn. yac;

— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTalMy - SK3aMEH

AynuropHas ) =
o KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
= B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema S ( : 5 ? CaMOCTOSTEIbHON CIIEBaCMOCTH U Ko
JACITATUTAHBL > g = Y KOMITETEHIIUH
3 2 E paboTEI POMEKYTOUHOM
nab. | mpakrt. | 3
Tex. Z'g aTTecTalluu
3aH. 3aH. | O &
1. 3aTBepaeBaHue CTalH
Wzyuenue
1.1 3arBepaeBaHUE CTAIBHBIX JIUTEPATYPHI U
CIIUTKOB M HETMPEPBHIBHOIUTHIX 3 noaroroBka k- [KoHTpounsHas pabora I[K-1.1
3aroTOBOK KOHTPOJIBHOU
pabote
7 O3HaKOMJIEHHE C
METOIUKON IIpoBepka
1.2 Pacuer 3arBepaeBaHUS eLLICHI/I;iI sanat e3p HLTE ToB
CTaJbHBIX CIIMTKOB u 3 1 pHOMOTOBKa < ’ g)me}},mﬂ sazau IIK-1.1
HENPEPbIBHOJIHUTHIX 3aTOTOBOK . P )
KoHTpoJbHOUW  |KoHTpomnbHas pabora
pabote
HWroro no pazngeny 6 1
2. Kpucramnuszanus cranu
Nzyuenue
JUTEPATYPHI
2.1 CoBpemeHHas Teopus PaTyphl,
KPHCTALTH3ALIIHT 3 noaroroBka k- [KoHTtpoussHas pabora IIK-1.1
P KOHTPOJIBHOM
pabote
N3yuenune
JIMTEPATyPHI,
7 03HAKOMJICHHE C IpoBepka
METOAMKOM pe3ynbTaToB
29 Kpuctanmrieckas peuieHus 3a1ad, pelieHus 3a1ad,
c% VDA JHTOl CTam 3 2 1 odopmnenue 3aIuTa MK-1.1
PYKTYP pe3yNIbTaTOB nabopaTopHON
n1abopaTopHBIX paboTsl,
paboT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOM
pabore
Wroro no pazaeny 6 2 1
3. MakpocTpykTypa MeTaa




Uzyuenne

JIUTEPATYPBI,
03HAaKOMJICHUE C IIposepka
METOJUKOH pe3yNbTaToB
3.1 MakpocTpyKTypa CIMTKOB pelIeHHUs 3a/1a4, pelieHus 3ajad,
KUIIAIIEH, TOJIyCIIOKOMHON U 1 odopmnenue 3aluTa IK-1.1
CIIOKOWHOM cTaimm pe3yiIbTaToB nabopaTopHOi
1a00PaTOPHBIX paboTsl,
paboT, NOATrOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabote
7
Wzyuenne
JUTEPATypEI,
03HAKOMJICHHE C IIpoBepka
METOIUKOH pe3ynbTaToB
CILICHUS 33124 pelieHus 3a1a4
3.2 MakpocTpyKTypa p ’ ’
POCTPYKTYP 1 odopmiieHHE 3aImTa IK-1.1
HETPEPhIBHOJHUTHIX 3aTOTOBOK N
pe3yIbTaToB nabopaTopHOit
abopaTOpHBIX  [pabOTHI,KOHTPOJIbHAS
paboT, HOATrOTOBKa pabota
K KOHTPOJBHOMH
pabote
Wroro no pazapery 2
4. Xumudeckas HEOTHOPOIHOCTH
MeTajlla, BKIIOYCHHS M Ta3bl B
CTau
Wzyuenue
JIUTEPATYPEI,
O3HAKOMJICHHE C ITposepka
METOIUKON €3yJIbTaTOB
4.1 [lenapuTHas U 30HAJbHAS A pesy
pelieHus 3ajiad, pelieHus 3a1ad,
XUMHUYECKasi HEOJHOPOJHOCTh
1 odopmiieHHe 3amuTa K-1.1
CIIUTKOB ¥ HEIPEPBIBHOIUTHIX .
SATOTOBOK pe3yJIbTaTOB nabopaTtopHoi
1a00paTOPHBIX paboTHI,
paboT, MOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHOMN
pabote
7
N3yuenune
JIUTEPATYyPBI,
03HAKOMJICHHE C Iposepka
4.2 HeMeTaLImaeckie METOIUKOMN pe3yIbTaToB
' peuieHus 3ajad, penIeHus 3aaad,
BKJIFOYCHHSA U T'a3bl B CJIIUTKaX
u N — 1 odopmnenue 3aIIuTa MK-1.1
SATOTOBKAX pep pe3yNbTaToB nabopaTopHOH
11a00paTOPHBIX paboTsl,
paboT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOM
pabore
Hroro mo pazaeny 2
5. JledbekThl CTaNbHBIX CIMTKOB H
HENPEPhIBHOJHTHIX 3aT0TOBOK
Nzyuenue
JIUTEPATYPBI,
03HAKOMJIEHHE C IIposepka
METOIUKO pe3ynabpTaToB
peuieHus 3aaad, pelenus 3anad,
5.1 Buyrpennue nedexTs 7 0,5 odopmnenue 3amuTa [K-1.1
Pe3yJIbTaTOB nabopaTopHOH
11a00paTOPHBIX paboTHI,

paboT, NoAroToBKa
K KOHTPOJIbHOU
pabote

KOHTpPOJIbHAS paboTa




Uzyuenne

JIUTEPATYPBI,
03HAaKOMJICHUE C IIposepka
METOJUKOH pe3yNbTaToB
peuIeHus 3aaad, peleHus 3aaad,
5.2 TToBepxHOCTHEIE 1e(eKTHI 1 odopmnenue 3aluTa IK-1.1
pe3yJIbTaToOB nabopaTopHOi
1a00PaTOPHBIX paboTsl,
paboT, NOATrOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabore
Nzyuenne
JIUTEPATYPBI,
odopmiieHHE 3amura
5.3 dedexTtsr hopMe 0,5 DE3YIIbTATOR nabopaTopHoii MK-1.1
11a00paTOPHBIX paboTsl,
paboT, TOArOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHOH
pabote
Hroro mo pazneny 2
6. PaznmuBounbIe KOBIIIH.
VcTeuenue Meranaa U3 KoBIla
Wzyuenue
JIUTEPATYPEI,
03HAKOMJICHHE C ITposepka
6.1 Cranepas3TMBOYHbIC METOIMKO# pe3ybTaToB
KOBIIIH: KOHCTPYKITHS, pelienus 3ajiad, pelieHus 3a1ad,
OTHEYIOpHas byTepoBka, 1 odopmnenue 3amuTa MK-1.1
KOBIIIEBbIC 3aTBOPBL, Pe3yJIbTaTOB 1abopaTopHOH
IKCILTyaTamus 71ab0PaTOPHBIX paboTHI,
paboT, HOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHON
pabore
Nsyuenune
JIUTEPATYPHI,
03HAKOMJICHHE C Iposepka
6.2 IIpoMexxyTOYHBIE KOBILH: METOAMKOIA PE3YJIbTATOB
KOHCTPYKIUS,  OrHEYHOpHAS! peuieHus 3aj1ad, penIeHus 3aaad,
7 odopmiieHue 3almTa K-1.1
¢byrepoBka, KOBIIICBEIE .
3aTBOPI, SKCILTyaTAIMS Pe3yNbTaToB nabopaTopHOH
11a00paTOpHBIX paboTsl,
padoT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabote
NsyueHnue
JIMTEPATyPHI,
03HAKOMJICHHE C IpoBepka
6.3 I'upponunamuka METOAUKOM pe3yabTaToB
UCTEUSHHs] ~ MeTaula U3 peuieHus 3a1ad, pelieHus 3a1ad,
KOBIIA. CkopocTb " 1 odopmnenue 3amuTa [K-1.1
MPOJOTKUTENBHOCTD Pe3yJIbTaTOB nabopaTopHOH
Pa3JIMBKU CTAIIA 71ab0PaTOPHBIX paboThI,
paboT, MOATOTOBKA | KOHTPOJIbHAS padoTa
K KOHTPOJIBHOM
pabote
Uroro no pazneny 2

7. HenpeprIBHas pa3iInBKa CTalH




Uzyuenne

JIUTEPATYPBI,
03HAKOMJICHHE C
. IIposepka
METOTUKO
pe3yNbTaToB
peuIeHus 3aaad,
odpopmTeHHe pelenus 3aaad,
7.1 Yerpoiicteo MHII3 6 2 10 51 P KOHTPOJIbHAs IK-1.1
Pe3yNIbTaTOB
pabora. 3amuTa
71ab0PaTOPHBIX .
WHUBUAYaTbHON
paboT, MoAroToBKa
. paboTsI
K KOHTPOJIBHOH H
WHUBUAYaJIbHON
pabotam
Wzyuenne
JUTEPATypEI,
03HAKOMJICHHE C
. IIposepka
METOIUKOI
pe3yNbTaToOB
pelieHus 3a/1a4,
7.2 TexHonorus pelieHus 3ajad,
. odopmnenue
HENpepBhIBHOMN pazIuBKU 3 2 10 9,1 KOHTpOJIbHAs I[K-1.1
Pe3yJIbTaToB
cTau paborta, 3amuTa
71ab0PaTOPHBIX .
WHIUBUAYATHHON
pabot, noAroToBka
. padoTHI
K KOHTPOJIEHOH U
WHIUBUAYaTbHON
pabotam
HWroro no pazneny 9 4 20 14,2
8. Pa3nuBKa cTany B N3JI0KHHIBI
Wzyuenue
JIUTEPATYPEI,
O3HAKOMJICHHE C ITposepka
8.1 CriocoObI pa3muBKHU CTAU 05 2 1 METOAMKO# pe3ybTaToB MK-1.1
B M3JI0)KHUIIBI ’ peleHus 3a1a4, pelieHus 3a1ad, '
MOATOTOBKA K | KOHTpOJbHAst paboTa
KOHTPOJIbHOM
pabote
Nzyuenue
JUTEPATYPHI
8.2 KoHCTpyKIHs H3TI0XKHHUIL. PATYPEL,
03HAKOMJICHHE C ITposepka
TexHosoruss  pa3auMBKU B METOHKOIE C3VIETATOR
W3JI0KHULIBI KHIISIIEH, 0,5 2 1 pesy IIK-1.1
Lo U pelieHus 3ajiad, pelieHus 3aaad,
MOJYCIIOKOMHOM, CIOKOHHOM
MOATOTOBKA K | KOHTpOJbHAst paboTa
cTanu .
KOHTPOJIBHOM
pabote
Hroro no pazneny 1 4 2
9. Konrpons kadecTBa JMTOrO
MeTajuia
Nzyuenue
9.1 CnocoObl  KOHTPOJIS JUTEPATYpBHI,
KadyecTBa CIIUTKOB u 0,5 noarotoBka Kk |KontponsHas pabora MK-1.1
HEMPEPHIBHOJIHUTHIX 3aTOTOBOK KOHTPOJIBHON
pabote
Nzyuenue
9.2 TeXHHKO-IKOHOMHUYECKUE JUTEPATYPHI
0,5 1 PaTypeL, DK3aMeH IIK-1.1
MIOKA3aTeNIN Pa3IUBKH CTAIH MOATOTOBKA K
9K3aMEHY
Hroro no pazneny 1 1
Hroro 3a cemectp 36 18 36 14,2 dK3aMeH
Hroro no nucnumianae 36 18 36 14,2 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst peanuzanuy IpeIyCMOTPEHHBIX BUIOB y4eOHOW paboThl B KadecTBE 00pa3oBaTEIbHBIX
TEXHOJIOTHII B MPENOJaBaHWU AUCHUIUIMHBI «Pa3iuBKa M KpUCTAIIM3AIUA CTaln» HCHOJIb3YIOTCS
TpaIUIIMOHHAS U HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHAS! TEXHOJIOTHH.

Jlexumu TIPOXOAAT Kak B TPAAUIMOHHOW uWHMOpMarmoHHOW (opme, Tak U B ¢opme
JIEKIMI-BU3Yyalu3alyid C UCIOJIb30BAHUEM IIPE3CHTALMI B BUJE BUIEOMATEPUATIOB.

JIeKIMOHHBIN MaTepHua 3aKpeIIsIeTCs B X0/ Ja00paTOPHBIX padOT M MPAKTUUCCKUX 3aHATHH,
Ha KOTOPBIX BBIIOJHSIOTCS TPYIIIOBBIE WM UHAWBHAYAJbHbIC 3aJaHus MO NpoWJeHHOW Teme. [lpu
MIPOBEJCHUHM J1A0OPATOPHBIX 3aHIATHH HCIOIB3YETCS METOJ] KOHTEKCTHOTO OOY4YeHHs, KOTOPBIH
MO3BOJISIET YCBOWTH MAaTepuall IyTEM BBISBICHUS CBI3€d MEKJIY KOHKPETHBIM 3HAHHMEM M €ro
npuMeHeHueM. [Ipu npoBeneHNN MPaKTUYECKUX 3aHITHH HEOOXOAMMO IIeJICHANPABICHHO MEPEX0IUTh
OT PENpPOAYKTHUBHBIX METOJIOB OOyUEHHs] K YaCTUYHO-TIOMCKOBBIM U HCCIEAOBATEIILCKUM METOJaM,
pa3BUBas JOTUYECKOE MBIIIJICHUE, YMEHHE apryMEHTHPOBATh U OTCTaMBaTh COOCTBEHHOE IMOHUMAHHE
Bonpoca. C 93TOH 1ENbI0 BO3MOXKHO WCIOJB30BAaHUE KaK TPAJAUIMOHHOW, TaK MPOOIIEMHOM
WHTEPaKTUBHOM 00pa30BaTEIbHBIX TEXHOIOTHUH.

CamocrosiTenbHast paboTa CTy/IEHTOB HE0OXOA1MMa MPU MOATOTOBKE K JICKIUSAM, TPAKTUYECKUM
U 71a0OpaTOPHBIM 3aHIATHUSM, KOHTPOJIBHBIM W WHIAMBUAYAIbHONH paboTaMm, UTOTOBOW aTTecTald B
dbopme rK3ameHa.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXCcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

OCHOBBI METAJLTYPIrHYECKOr0 Mpou3BojcTBa : yueOHuk / B. A. burees, K. H. Bnoeun, B. M.
Konokomnerie [u ap.] ; mom obOmiei pemakmueit B. M. KomnokombrieBa. — 2-e¢ u3m., crep. —
Cankr-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Tekct : 3neKTpoHHBIH //
Jlanb : anexktpoHHO-OnOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/129223

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Bynrakosa, A.J1. OCHOBBI NOJTy4€HUS OTIMBOK U3 CIIJIABOB HAa OCHOBE *keJie3a [ DNEeKTPOHHBIN
pecypc] : yueb. mocobue / A. . Bynrakosa,

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

2. CronsipoB, A. M. TexHonornyeckrue pacyeTsl 0 HENPEPHIBHOW pa3iMBKE CTANHU : ydyeOHOe
nocobue / A. M. Cromnsipos, B. H. CenuBanos ; MI'TV. - [2-¢ u3n., moaroT. mo med. m3a. 2011 r.]. -
Marnuroropek : MI'TY, 2015. - 1 snektpon. ont. nuck (CD-ROM). - 3arn. ¢ Tuty:n. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124795/1
556.pdf&view=true (mata oOpamenwus: 04.10.2019). - MakpooObekT. - TEKCT : ANEKTPOHHBIN. -
Ceenenus noctynHbl Takke Ha CD-ROM.

3. KomecnukoB, 0. A. Meramnypruyeckue TEXHOJIOTHMH B BBICOKONPOU3BOIUTEIEHOM
KOHBepTepHOM Iiexe : yueOnoe nmocodue / H0. A. Konecuukos, b. A. bynanos, A. M. Ctonsipos ; mon
pen. B. A. bureea; MI'TV. - [2-e uzn., noarot. no ney. u3a. 2015 r.]. - Maraurtoropcek : MI'TY, 2016. -
1 snexrpon. onrt. auck (CD-ROM). - 3ari. ¢ Turyin. 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 (mata obpamenus: 04.10.2019). - MakpooObekT. - TEKCT : IIEKTPOHHBIA. -
Ceenenus nocrynusl Takke Ha CD-ROM.

B) MeTouuecKkue yKazaHus:

1. CemuBanoB B.H., Cronspo A.M. M3ydyeHue HCTEYECHHMS CTaIM M3 KOBINA HAa MOJIEIH:
Meronudeckue ykasaHHUS Ui BBITIOJHEHHS JiabopaTopHOW paboThl mo mucruruiiHe «Pa3nmmuBka u
KpUCTAJUTH3als cTaiau» sl cryaeHToB crnenuanbHocTd 150101 cmenmanuzamuu «MeTtamtyprus
cranuy: Marautoropck, MI'TY, 2006. 8 c.

2. CronspoB A.M., CenuBanoB B.H. MW3yueHue BHYTpEHHETO CTPOEHUS CTaJIbHOU
HENPEPBIBHOINTON 3arOTOBKU: MeTOIWYEeCKUE yKa3aHUs 10 BBIOJHEHHIO JIA0OpATOPHOU paboThI O
nucuuiinHe  «PasnmuBKa W KpUCTAUIM3alUs CTald» JUid  cTyAeHToB HampasiaeHust 150400.62
«Meramnyprus» kBanupukanum «bakanaBp» — MarHUTOrOpcK: U3A-BO MarHMTOTOpCK. T'OC. TEXH.
yH-Ta uM. [.1. Hocoga, 2014. 19c.

3. CemuBanoB B.H., CtonsipoB A.M. JledekThl CTAILHOTO CIUTKA: METOoIUYecKue yKa3aHus
JUISL BBITIOJIHEHHS J1a00paTopHO pabOThl MO AUCHHIUIMHE «Pa3IMBKa M KPUCTAIUIM3AIUSA CTATIM JJIS
crynenToB cnenuanbHocT 110100: — Marauroropek: MI'TY, 2003. 18c.

4. CenmuBanoB B.H., CronsapoB A.M. OnpenenieHne TEXHOJIOTHYSCKUX MapaMEeTPOB Pa3IMBKH
cranmu Ha cisgooBoir MHJI3 / Metoauyeckue yka3aHusi Jjisl BBIIOJHEHHS KYpCOBOM pPabOTHI MO
muciuminae  «Pa3nuBka W KpUCTaJUIM3AIMs  CTalu»  cTyaeHTamu cnenuansHoct 150101
«Metamryprus 4epHbIX MeTauioB» — Marautoropek: 'OY BITO «MI'TY», 2010. 20 c.

5. CemuBanoB B.H., CromsapoB A.M. OnpeneneHre TEXHOJIOTHYSCKUX MapaMeTPOB Pa3IMBKH
cranmu Ha coproBod MHJI3 / Meroanveckue ykaszaHusi Jjisi BBIIOJHEHHS KypCOBOM pPabOTHI MO
muciuminae  «Pa3nuBka W KpUCTAJUIM3AIMs  CTamu»  cTyaeHTamu  cnenuansHoct 150101
«Mertamryprus 4epHbIX MeTaiuioBy» — Marautoropek: 'OY BITO «MI'TY», 2010. 22 c.

r) IIlporpammHuoe ob6ecnieyenue u MHTEpHET-pecypchl:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne morosopa Cpoxk neficTBuUS TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovyHO
Professional
7Zip cB000HO pacnpoctpansiemoe 110 OeccpoyuHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 OECCPOYHO

IIpodeccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
HasBanue xypca Ccpuika

Nudopmanmonnas cucrema - ExuHOe OKHO JOCTyma K URL: http://window.edu.ru/
HH(GOPMAIMOHHBIM Pecypcam ' ) =

[Touckosas cucrema Axkagemus Google (Google Scholar) |[URL: https://scholar.google.ru/

HanuonanbHas UH()OPMAIIMOHHO-aHATU THYECKAsT
cucremMa — Poccuiickuii uniexe Hayunoro nuruposanus|URL: https://elibrary.ru/project_risc.asp
(PUHIT)

DnexkTpoHHas 0a3a mepHOAMUYECKUX m3maHuii East View
Information Services, OO0 «MIBHUCy

https://dlib.eastview.com/



https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1/1131421/2674.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1/1131421/2674.pdf&view=true
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKoe obOecrieyeHue JUCHHUIIIIMHBI BKJIIFOYACT:

1. YuyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THUIIA OCHAILIEHA!

- TEXHUYECKHMMH CPEJICTBAMU OOyUEHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS yaeOHOH HHPOPMAIIHH;

- CTIEUMAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayquTopus U1 IpPOBEIEHUs JIabOpaTOpHBIX 3aHATUH «MojenupoBaHue
CTaJICTNIAaBUIIBHBIX MTPOIIECCOBY OCHAIEHA JIAOOPATOPHBIM 000PYI0BAaHHEM:

- J1abopaTopHOE 00OPYAOBaHKE: YCTAHOBKA 110 MOJICIMPOBAHUIO UCTECUEHUS METaJula U3
KOBIIA, CTEHJ C TEMIUIETAMU W3 HENPEPBIBHOIMTHIX 3aroTOBOK, CTEHJ C TEMIUIETaMH U3
CTaJIbHBIX CIIMTKOB, CTE€H/I C 00pa3liaMu Je(EeKTOB U3 CIINTKA;

- CHIeHaIM3UPOBAaHHON MeOebIo.

3. YueOHast ayauTopus Ui NPOBEICHHS IPAKTUUYECKUX 3aHATUH OCHAILICHA:

- TEXHUYECKHMMH CpeICTBaAMHU OOyuYeHHUs, CIYyXallUMU JUIsl IPEACTaBICHUS Y4eOHOM
uHpopMauuu OOJIBLIION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IMepetadyd u
npeJcTaBieHus yueOHOM HHpopmanuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. YueOHast ayIuTOpHs IS TPYNIIOBBIX M WHAMBHUIYATBHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTepPHOI TexHHKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. [Tomenienue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTEpPHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOebIo.

6. Ilomemenne A XpaHeHHs W TNPO(UIAKTUYECKOTO OOCIYXHBaHUA Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIM3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHuUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUU U MaTepUaoB.
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6. YueOHO-MeTOouYeCKOoe o0ecneyeHne caMoCTOsATeIbHOI PadoThl 00y4aK0IMXCS

ITo nuciuiuinHe «Pa3nuBKa U KpUCTAUIM3ALNS CTAJIN» IPEAYCMOTPEHA Ay JUTOPHAS U
BHEAYJIUTOPHAs CAMOCTOSITEIbHAs paboTa 00yJarOIIMXCS.

AynuropHas caMOCTOSITENIbHAs paboTa CTyIEHTOB IPEIIOIAraeT BbIIOJIHEHHE 1a00paTOPHBIX
paboT, perieHue 3a1a4 U paboTy Ha UMUTATOPax-TPeHaXepax Ha MPAKTUUECKUX 3aHATHSIX, a TAKXKe
HaNnMCcaHue KOHTPOJBHBIX paloT.

JlaGoparopnas padora Nel «/3yueHne uCTeUEeHUs CTaIM U3 KOBIIA HA MOJICITIN.

Ha maGopaTopHoii ycTaHOBKE H3y4yaeTcs BIMSHUE BRICOTHI METAlIa B KOBIIIE U JHAMETPa
OTBEPCTHUS CTAKAHA CTAJEPA3IMBOYHOIO KOBILA HA BEJIMYMHY BECOBOW CKOPOCTH PA3IMBKHU CTaNH,
MCTEKAIOLIEH U3 KOBIIA. Pe3ysibTaThl MOEIMPOBAHUS [IEPECUNTHIBAIOTCS HA PEAIbHBIA KOBII
OIpeIelIEeHHOW BMECTUMOCTH C UCIIOJIb30BAHUEM CIIELUAIBHBIX MAaCIITa00B. AHAIU3UPYETCS U
CpaBHUBACTCA BIMSIHUE KaXJI0T0 (DakTOpa Ha BECOBYIO CKOPOCTh PA3IMBKHU CTAIH.

JlaGoparopHas padora Ne2 «/I3ydeHrie BHyTPEHHETO CTPOCHUS CTAIbHON HEMPEPHIBHOIUTON
3arOTOBKI.

I[To nonepeyHbIM TEMIUIETAM ITyTEM 3CKHU3UPOBAHUS N3YyYalOTCs KPUCTAJUINYECKOE CTPOEHHE,
JeQeKTHl MAKPOCTPYKTYPBI HEMPEPHIBHOIUTHIX 3aTOTOBOK Pa3IMYHBIX BHIOB: CISI00BOM, COPTOBOH,
0JIFOMOBOH.

JladopaTopnasi padora Ne3 «JledeKThl CTaTLHOTO CIUTKAY.

C ucnonb3oBaHueM Ja00paTOPHBIX 00PA31I0B, METOIMYECKUX YKA3aHUH U aTiiaca u3ydaercs
HECKOJIKO 3aJJaHHBIX IPENoJaBaTeiIeM BHYTPEHHUX U TIOBEPXHOCTHBIX JEPEKTOB CTAJIBHBIX CIIUTKOB
pa3HOl CTeNeHH PaCKUCICHHOCTH, IPUYMHBI UX 00pa30BaHUs U MEPHI 10 MIPEJOTBPALCHUIO.

Ha npaxkTrueckux 3aHATUSAX 00ydaroIIKUecs pelaoT 3a1a4M 110 pa3IuYHON TEMATUKE U
BBINOJIHAIOT 33/1aHUSI HA UMUTATOpaxX-TPEHaXKePax M0 HEMIPEPHIBHOM pa3nBKe CTalu (3HAKOMCTBO C
obopynoBannem MHJI3 u TexHonoruei pa3auBKY CTaN).

IIpumepnl 3aga4:

1. Cramp wmapkum 60C2A pasnmuBaercs u3 180-ToHHOrO cranepa3MBOYHOrO KOBIIA Ha
yetbipexpyubeBoii MHJI3 panuansHoro tuma. Ilomepeunoe cedenue cns6oB 150x150 mm. Kakum
JOJKEH OBITh JUAMETp KaHajla CTAaKaHOB B MPOMEXYTOYHOM KOBIIE JUIsl TOTO, YTOOBI MOKHO OBLIO
HOJ/IEP>)KUBATh CKOPOCTh BBITSTUBAHMS 3arOTOBOK M3 KpucTauiM3aropa B mpexaenax 1,9-3,1 m/mun?
[TpoBecTu K1accuPUKao JAHHON MapKH CTaJH.

2. Cranp mapku 80 paznuBaercs u3 120-TOHHOTO CTanepa3IMBOYHOIO KOBIIA HA YETHIPEXPYYbEBOM
MHJI3 BeptukansHoro tuna. [lonepeunoe ceuenue 3arotoBok 180x250 mm. Kakum noimkeH ObITH
JMaMeTp KaHalla CTakaHa B CTajJepa3IMBOYHOM KOBIIE /Ui TOIO, YTOOBI MOYKHO ObUIO MOAJEPKHUBAThH
CKOPOCTh BBITATMBAHUS 3arOTOBOK M3 KpHUcTajuin3aTropa B npenenax 1,4—2,3 m/mun? IIposectu
KJIacCU(UKAIUIO TaHHON MapKu CTaH.

3. Cranp mapku 151c paznuBanach u3 220-TOHHOTO CTaJIepa3IMBOYHOIO KOBIIIA HA JBYXPYUbEBOM
MHIJI3 kpuBonuneiinoro tumna. [lTonepeunoe ceuenue cisg6o 190%1200 mm, a MepHas AnuHa 7 M.
Pabouass ckopocth BeITSITMBaHUA Obuta 1,25 m/muH. Yepes 34 mMuH MammHa Oblla aBapHilHO
ocraHoBleHa. CKOJBKO MEpHBIX CIII00B OBLIO OTIMTO M KakoBa uX oOmass macca? Ilposectu
KJIaCCU(UKALIMIO JTaHHOW MapKH CTaJH.

4. OmnpenenuTs TOJIIMHY CJIOS 3aTBEPACBIIErO METalla B CEPEAMHE 30HBI BTOPHUYHOIO
oXJaxJeHus AnuHou 9,8 M npu paznuBke ctanu Mapku CBOSA B 3arotoBku ceyenrem 150x150 mm co
ckopocthio 2,6 M/MuH. Kpucrammsarop nartupyuseBoit MHJI3 paguansHoro tuna umeer BoicoTy 900
MmM. [IpoBecTH kinaccudukalmio JaHHON MapKy CTallu.

5. Onpenenuth JUIMHY JYHKH JKUAKOM cran Mapku 38XM BHYTpH 3aroTOBOK CEYEHHEM
152x170 MM Tpu CKOpOCTH BBITATHBaHUS 2,8 M/MUH Ha nstupyubeBoit MHJI3 panuanbHOro THma.
[TpoBectu knaccupuKao TaHHONH MapKu CTAJH.

B teuenne cemectpa oOydaromuecs TUITYT KOHTPOJIbHBIE pabOThI, KaXIbIi pa3 OTBeYAas Ha
OJIMH TEOPETHUUECKUI BOIIPOC, BBITIOJIHSASA OJTHO MPAKTUYECKOE 3a/laHue 110 PELICHHUIO 3a/1a4H COTJIaCHO
TEMATUKU MPAKTHYECKUX 3aHATHH, KIIaCCUDUIIUPYS CTAb 3aJaHHOM MapKH.

Knaccudukanus cranu 3ajaHHOW MapKu MPOU3BOAUTCSA IO CIASAYIOUINM IPpyIIam:
— COJepKaHue YIiIepo/a;
— Ka4ecTBO;
— CTETICHb JICTUPOBAHUS,



— CTEIEHb PACKUCIECHHOCTH.
IIpuMepsI KOHTPOJIBLHBIX 3a1aHUI

KonTposbsnas padora Nel
3ATAHUE Nel

1. Kpucramimueckas CTpyKTypa HENPEPHIBHOJUTBIX 3aroToBOK, OTIMTBIX Ha MHIJI3
BEPTUKAJIBHOTO THUIIA.

2. Ompenenuts NPOJODKUTENLHOCTh 3aTBEPAEBAHUS W TIIYOWHY JIYHKH XHJIKOTO MeTajula B
HETPEPBIBHOJIUTON 3aroTOBKE ¢ pazmepamu nonepedHoro cedenus 190x1500 mm u3 ctanu mapku 181°C
IIPY BBITATHBAHUU CO CKOPOCTHIO 1,3 M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOW MapKu CTaJIH.

3AJJAHUE Ne2

1. Kpucramnndeckasi CTpyKTypa CIUTKOB CIIOKOMHOM CTaJIM IIPHU PA3JIMBKE CTAJIM B YIIUPEHHBIE
KBEPXY U3JI0KHUIIBI ¢ TPUOBUILHBIMU HAJICTABKAMHU.

2. Onpenenutb TPOAOKUTEIBHOCTh 3aTBEPIEBAaHUS M TNIYOWHY JYHKH XUAKOTO METallja B
HENPEPHIBHOIUTOM 3ar0TOBKE C pa3MepaMu MnomepeyHoro ceueHus 124x124 mm u3 cranu mapku 60C2A
IIPU BBITSATHUBAHUH CO CKOPOCTHIO 4,1 M/MUH.

3. IlpoBecTH KiIacCU(pHUKAIMIO TAHHONH MapKH CTaJIH.

3AJJAHUE Ne3

1. ®@akTophl, BAUSIOLUIUE HA 3aPOKICHUE U POCT KPUCTAJUIOB IIPU 3aTBEPAECBAHUU CTAJIH.

2. Onpenenutb TPOAOKUTEIBHOCTh 3aTBEPIEBAHUS M TNIYOWHY JYHKH XUAKOTO METallja B
HEIPEPHIBHOJIUTON 3aroTOBKE C pa3MepaMu momnepeyHoro ceueHus 160x180 MM w3 ctanmm Mapku
38XT'HM nipu BBITSTHBAaHUHU CO CKOPOCTHIO 2,6 M/MUH.

3. IlpoBecTH KiIacCU(pHUKAIMIO JAHHONH MapKH CTaJIH.

3AJJAHUE Ne4

1. MakpocTpyKTypa CIUTKOB CIIOKOMHOM CTaIM IpU Pa3IUMBKE B YIINPEHHbIE KHU3Y U3JI0KHUIIBI C
TEIJION30JISILITUOHHBIMUA BCTABKAMM, BEJINUMHA TEXHOJOTUUECKUX OTXOJ0B MPU MPOKATKE.

2. OnpenenuTs TONIMHY €05 3aTBEPEBIIET0 METala Ha BBIXO/1€ U3 KPUCTANIN3AaTOpa JUIMHON
950 mm nipu paznuske cranu Mapku 18I'C Ha kpuonuneiinoit MHJI3 co ckopoctbio 0,8 M/MHUH.

3. [IpoBecTu knaccuuKaIyio TaHHOW MapKH CTaJIH.

3AJJAHUE Ne5

I. MaxkpocTpykTypa CIUTKOB KHMSIIEH CTAIA C MEXAaHWYECKUM 3aKylTOPUBAHUEM U
TEXHOJIOTHYECKHE OTXOJbl METaJlJIa P NMpoKaTKe. Poib MOBEPXHOCTHON KOPKHU IUIOTHOIO METAUIA B
TaKHX CIIUTKaX, MEXaHU3M ee (popMHUpOBaHUS.

2. OnpenenuTs TONIMHY €05 3aTBEPAEBLIET0 METAJUIA HAa BBIXOAE U3 KPUCTAIN3aTOPA JUIMHON
1100 mm npu paznuske cranu mapku 15XCH/I Ha kpuBosnuneiinoit MHJI3 co ckopoctsio 0,9 M/MuH.

3. IlpoBecTH KiIacCU(pHUKAIMIO JaHHONH MapKu CTaJH.

KonTpoJsbnas paGora Ne2

3AJJAHUE Nel

1. MakpocTpykTypa CIMTKOB KHUISIIEW CTaIM C XMMHYECKUM 3aKyllOPUBaHUEM U
TEXHOJIOTHYECKHE OTXOJIbl MeTalljia MpH MpokaTke. Poib MOBEpXHOCTHON KOPKU MJIOTHOIO METajula B
TaKUX CIUTKAX, MEXaHU3M €€ (POPMHUPOBAHUS.

2. OnpenenuTs MIyOUHY JYHKH JKUJKOTO METalljla B HETPEPHIBHOJIUTOM 3arOTOBKE C pa3MepamMu
nornepeyHoro ceueHus 152x170 mm u3 cranu mapku 35XH npu BEITATUBaHUM CO CKOPOCTHIO 2,4 M/MUH.

3. [IpoBecTu knaccuduKaIyio TaHHOW MapKU CTaJIH.

3AJJAHUE Ne2

1. MakpocTpyKTypa CIUTKOB IMOJYCIIOKOWHOM CTalM U TEXHOJIOTUYECKUE OTXOJbl METalla MpH
UX IpoKaTKe. Posib TOBEPXHOCTHBIX My3bIpEeH B TAKUX CIMTKAX U MEXaHU3M UX (POpMUPOBAHMUSL.

2. OnpenenuTs MIyOUHY JYHKH JKUJKOTO METalljla B HETPEPHIBHOJIUTOM 3arOTOBKE C pa3MepamMu
nornepeyHoro ceyenus 120x150 mm u3 cranu mapku 80P rpu BBITSATUBAaHUU CO CKOPOCTHIO 3,3 M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOW MapKH CTaJIH.

3AJJAHUE Ne3

1. leexkTbl MaKpOCTPYKTYPBI HEIPEPBIBHOIUTOMN 3aTOTOBKH YCaZA0YHOTO IPOUCX0XKICHHMSL.



2. OnpeaenuTs NIyOUHY JTYHKH JKAJKOTO METaJIa B HETPEPHIBHOIUTON 3arOTOBKE C pa3MepaMu
nornepeyHoro ceueHus 270x1200 mm u3 cranu mapku 171'1C npu BeITATMBaHUU CO CKOpOCThIO 0,95
M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOKW MapKU CTaJIH.

3AZIAHUE Ne4
1. KapTuHa 30HanbHOM XMMUYECKON HEOJTHOPOJHOCTH YIITUPEHHOT'O KBEPXY CIUTKA CIOKOMHOM CTaJIM C
MOSICHEHUSIMH.

2. OmpenenuTh TOJIIMHY CIIOS 3aTBEPAEBILErO0 MeTalyla B CEpPEeIMHE 30HbI BTOPUYHOIO
oxJaxJaeHus JUIMHON 35,8 M mpu pasnuBke cranu mapku Ct. 3nc Ha kpuponuHerHoit MHII3 co
CKOpOCTHIO 1,2 M/MHH (KpUCTAIUTM3AaTOP UMeEET BhICOTY 1200 Mm).

3. IlpoBecTH KiIacCU(pHUKAIMIO TAaHHONH MapKu CTaJIH.

KonTpoasnas padora Ne3

3AJJAHUE Nel
1. KapTtuHa 30HaJIbHOM XMMHUYECKOH HEOJAHOPOIHOCTH CIMTKA KUIALIEH CTaIN ¢ MEXaHUYECKUM
3aKyIOpPUBAHUEM C TIOSCHEHUSMHU.

2. OmnpenenuTh TOJIIMHY CJ0S 3aTBEPACBILIErO MeTasla B CepelMHE 30HbI BTOPUYHOIO
OXJIAKJECHUS JJIMHON 28 M npu pasnuBke ctaiu Mapku 10nc Ha kpusoiuHerinoit MHJI3 co ckopocTbio
1,05 m/MuH (kpuctamuzarop umeeT anuny 1000 mm).

3. IlpoBecTH KiIacCU(pHUKAIMIO TAaHHONH MapKu CTaJIH.

3AJJAHUE Ne2

1. Cranepa3nuBOYHBII KOBII, yCTPONUCTBO U XapaKTEPUCTHKA.

2. Cranp mapku 10XCHJ[ paznmuBanmace u3 260-TOHHOrO cTanepa3IMBOYHOTO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonuneitnoro tumna. [lonepeunoe ceuenue cisiooB 2201600 MM, a mepHas
uinHa 9M. PabGouas ckopocth BbITsruBaHus O6buta 0,8 M/MuH. Yepe3 51 MuH MaiinHa ObU1a aBapuitHO
octaHoBieHa. CKOJIBKO MEpHBIX ci100B ObBLIO OTIMTO M KakoBa ux oOmias wmacca? [Iposectu
KJIacCU(UKALMIO TaHHOW MapKu CTaJIH.

3AJJAHUE Ne3

1. CranepasnuBounsiii creHa MHJI3: Ha3HaueHne, yCTpONCTBO, JOCTOMHCTBA U HEJNOCTATKU.

2. Cranb Mapku 20mnc paznubaercs u3 300-TOHHOTO CTanepa3IMBOYHOIO KOBIIIA HA IBYXpYyYbEBOM
MHIJI3 kpuBonuneiinoro tuna. ITonepeunoe ceuenue cisg6oB 240x1100 mm. Kakum pomkeH ObITh
JUaMeTp KaHaja CTaKaHOB B MPOMEKYTOYHOM KOBIIE JJIi TOTO, YTOObI MOXKHO OBILJIO MOAJIEPKUBATH
CKOpOCTh BBITATHBaHMs CcJs100B U3 Kpuctaumsaropa B npenenax 0,4—1,1 m/mun? Ilposectn
KJIaCCU(UKALIMIO JAaHHON MapKH CTaJH.

IIpumepHbIe BONPOCHI ISl MOATOTOBKH K YCTHOMY OIIPOCY

1. Kpucramimueckas CTpyKTypa HENPEPBIBHONMTBIX 3aroTOBOK, OTAUThIX Ha MHJI3
BEPTUKAJIBHOI'O THIIA.

2. Kpucrannmueckasi CTpyKTypa CIMTKOB CIIOKOWHOW CTaJIM MPHU Pa3JIUBKE CTAJIU B YIIMPEHHbIE
KBEpXY U3JI0KHUIIBI ¢ TPUOBUTLHBIMU HAJICTABKAMHU.

3. MakpocTpyKTypa HENpepbIBHOIUTOrO cisiba mpu pasnuske craau Ha MHJI3 BepTukanbHOTO
THUIIA, BEJINYMHA TEXHOJOTHYECKUX OTXOJI0OB METaJlIa.

4. ®akTopsbl, BIMAIOIINE Ha 3ap0KIEHUE U POCT KPUCTAJIJIOB IIPU 3aTBEPAEBAHNN CTAJIN.

5. MakpocTpyKTypa CIMTKOB CIIOKOWHOM CTaJI P Pa3IUBKE B YIIUPEHHbBIE KBEPXY U3JI0KHHIIBI
C MpUOBLTFHBIMU HAJCTABKAMU, BETMYMHA TEXHOJIOTHYECKUX OTXOJIOB MPHU UX MPOKATKE.

6. MakpoCTpyKTypa COpPTOBOM 3aroTOBKM MpH HENpPEepbIBHOW pasznuBke ctain Ha MHII3
pasnaIbHOrO TUIA, BEIMYMHA TEXHOJIOITMYECKUX OTXO00B METaslIa.

7. MakpocTpyKTypa CIUTKOB CIOKOMHOM CTalM MpHU pa3IUuBKE B YIIUPEHHbIE KHU3Y U3JI0KHUIIBI C
TEIION30JISIIMOHHBIMY BCTaBKaMH, BETMYMHA TEXHOJIOIMYECKUX OTXOJ0B IIPU MPOKATKE.

8. MakpocTpyKTypa CIMUTKOB KHISIIEH CTadld M TEXHOJOTMYECKHE OTXOAbl MeTalljia IpH
npokaTtke. Poib MOBEPXHOCTHONM KOpPKM IUIOTHOIO MeETajlla B TaKUX CIMTKaX, MEXaHU3M €€
dhopMHUpOBaHHSL.

9. MakpocCTpyKTypa CIUTKOB MOJYCIIOKOMHOW CTalM M TEXHOJOTMYECKUE OTXO/bl METajla Ipu
uX npokatke. Pojib MOBEpXHOCTHBIX My3bIpel B TAKUX CIUTKAX U MEXaHU3M UX (OPMUPOBAHUSL.

10. Kpucramnuueckass CTpyKTypa HENPEpPBIBHOJIMTBIX 3aroToBOK, OTaWThIX Ha MHII3



KPUBOJIMHENHOI'O THUIIA.

BueaynuTopHas camocTosiTenbHast paboTa 0OydYaIOIIMXCsl OCYIECTBIISIETCS B BUJE M3yUCHHUS
JUTEPATYPHI 110 COOTBETCTBYIOLIEMY Pa3JieNly AUCLHUILUIMHBI ¢ IPOPaOOTKOM MaTeprana U BbIIOJIHEHUS
WH/IMBUIYAIBHOW pabOTHI MO OINPENEICHUI0 TEXHOJOTHYECKUX MapaMeTpOB HEMPEPBIBHOW pa3IMBKU

ctanu Ha MHJI3 koHKpeTHOro THIA (TeMa OAHOTI0 U3 BAPUAHTOB 3aJaHHI IPEICTaBIeHA B TPUIIOKEHUU
2).



MNPUJIO)KEHHE 2

7. OnleHOYHBIE CPeACTBA VISl NPOBEEHUS MPOMEKYTOYHOM aTTeCTAMHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JIsl MPOBeICHUS

NMPOMEKYTOYHOH aTTeCTALMHU:

CTpYKTYPHBII
PYKTYP [Tnanupyemblie pe3yabTaThbl
3JIEMEHT
oOyueHus
KOMIIETEHI[NHA

O1eHOYHEIE cpe€acTBa

IIK-1: Cnoco0eH BBIIOIHATH TEXHOJIOTHYECKHE Orepanuru 110 MOoJIy4YCHUIO MeTaHHyerquKOﬁ

POAYKINH, €€ JaJbHelel o0paboTke

[K-1.1 OcymiecTBisieT
TEXHOJIOTHYECKHE

METaJTyprUYeCcKOi

IPOJYKLIHH,
JnanpHenein oopadoTke

oncpanv 10 IMOJTYYCHHIO

€C

Teopemuueckue 60npocwl K IK3AMEHY:
1. Kpucmannuueckas cmpykmypa Henpepbl8HOIUMbIX
3a20moeok, omaumueix na MHII3
8EpMUKATILHO20 MUNA.
2. Kpucmannuueckas cmpykmypa CIumkKo8 CHOKOUHOU
cmany npu  paziueke CmMaiu 6 YWUpeHHvle KEepx)y
UBTIOAHCHUYDL C NPUOBLILHBIMU HAOCABKAMU.
3. Maxpocmpykmypa Henpepvl8HOIUMO20 Cc116a npu
paznuske cmanu Ha MHJI3 eepmuxanvHoco muna,
8eIUYUHA MEXHONIO2UYEeCKUX OMX0008 Memaa.
4. @Dakmopul, enuAlowue HA 3APONCOEHUe U pPocm
KpUCmaiios npu 3ameepoesanuu cCmaii.
5. Makpocmpykmypa Ccaumko8 CHOKOUHOU CManu npu
pasiueke 8  VUWUPEHHble  K8epXy — U3NONCHUYbL  C
npUOBLLILHLIMU Haocmaskamu, genudUna
MEeXHON02UYECKUX OMX0008 NPU UX NPOKAMKe.
6. Maxpocmpykmypa copmosoi  3a20mo6Ku  npu
HenpepwvlgHol pasznuske cmanru Ha MHJI3 paouanvnozo
Muna, 8eIUYUHA MEXHONO0SUYECKUX OMX0008 Memalld.
7. Maxpocmpykmypa ciumko8 CHOKOUHOU cmanu npu
pasiueke 6  VUWUpEeHHble  KHU3Y — UBIOJNCHUYbL  C
MeniouU30IAYUOHHIMU ecmaskamiu, 8eudUHA
MEXHON0SUYECKUX OMX0008 NPU NPOKAMKe.
8. Maxpocmpykmypa ciumkos Kunawjen cmaiu U
MexHos02UYecKue omxoovl Memania npu npokamxke. Ponb
NOBEPXHOCMHOU KOPKU NJIOMHO20 Memailad 8 mAaKux
CIUMKAX, MEXAHUSM €€ POopMUPOBAHUS.
9. Maxpocmpykmypa cIiumko8 nOaAYCHOKOUHOU CMAlu U
MexHos02UdecKue omxoo0bl Memaila npu ux npokamke.
Ponv noeepxnocmuuvix nysvipeti ¢ maxux caumkax u
MeXauu3m ux opmuposanus.
10. Kpucmannuueckas cmpykmypa Henpepul@HOIUMBbIX
3a2omosok, omaumvix Ha MHJI3 kpusonunetino2o muna.
11.  TuOpoounamuka  ucmeuenus  memaiia U3
CMAnepaziuoyHoO20 KO8Uld.
12. Iloocomosxa MHJI3 k paznueke cmanu.
13.  Knaccuguxayus  MHJI3.  /JJocmouncmea  u
Heoocmamxku MHJI3 ¢ u3zoeHymoti mexHono2uyeckou
ocvio.
14. Koncmpyxkyuu xpucmanauszamopoé MHJI3.
15. TemnepamypHo-CKOPOCMHOU pPeXCUM HENnpepul8HOU
PA3IUKU Cmanu.
16. Ilpomescymounsiii kosut MHJI3.
17. Yempoiicmeo 30nbl mopuunozo oxaaxcoenuss MHJI3.
18.  Yempoiicmeo — cmanepaznueounvix  kKoswieu  u
KOBULEBbIX 3aMBOPO8.




CTpyKTypHBII
3IEMEHT
KOMITETEHIINH

IInanupyeMsble pe3yabTaThbl
o0yJeHus

OneHouHble CpeacTBa

19. Texnonozusi Henpepvi8HOU PA3IUBKU CMAIU MEMOOOM
“nnasxka na naasxy”.

20. [degpexmuvl cmanbHulX CIUMKOS U HENpepblEHOIUMbIX
3A20MOBOK.

21. Pexxcum emopuuno2o oxaaxcoeHus HenpepvleHOIUMbIX
3A20MOB0K U C008.

22. Yempoticmeo azpecamos pe3ku 3a20mo8oK Ha MepHble
OJIUHDL.

Ha npakmuueckux 3aHAMUAX PEUArOmcs 3a0a4u no
onpeoenenuo:

— MONWUHDL CTI05 3ameepOesule20 Memanid 8
HEenpepuleHOIUMOU 3a20MosKe 015 PA3IUYHbIX MeCm
mexnono2uyecxkoeo karnaia MHJI3;
— MOMUWYUHBL NOBEPXHOCMHOU KOPKU NIOMHO20 MEMAaiid 8
caumKe Kunsaujen cmanu,
— 2N1yOUnbl 3a71e2aHUsl NOBEPXHOCMHBIX NY3bIpell 8 CIUMKe
NOJIYCNOKOUHOU CManu,
— NPOOONIAHCUMENLHOCTU 3AMEEPOEBANUS CINATbHBIX
CIUMKOB U HENPEPBIBHOIUMBIX 3A20MOBOK PASTUYHO20
cevenus;
— NPOOOIAHCUMENbHOCTU PA3IUBKU MEMALA 8
uznoxcHuywl u Ha MHJI3;
— NPOMSHCEHHOCTU JIVHKU HCUOKO20 MEemala 6Hympu
Henpepvl8HOIUMbLX 3420MOBOK,
— duamempa omeepcmus KAHa1a pa3iueoiHo20 CMAKana
8 CIanepasIu8oYHOM UL NPOMEIHCYMOUHOM KoBuLe OISl
VCA06UU PA3IUEKU CManu 6 usnodcHuysl u Ha MHJI3;
— npoussooumenvrocmu MHJI3.

Ilpumep 3a0anus na evinoIHeHUE UHOUBUOYATbHOU
padomul

MUHUCTEPCTBO HAYKU U BBICIIET0 00pa3oBaHUs
Poccniickoit ®enepanun
®I'BOY BO «MI'TY um. I'.11. HocoBay
Kadenpa metamayprum 1 XuMHYECKUX TEXHOJIOTHI

3AJAHHUE
Ha BBIMOJIHEHUE WHANBUIYAILHON paOOTHI 1O
JUCHUIIJINHE
«Pa3nuBKa ¥ KPUCTATUTU3AIIHS CTATH)
oOydaroremycs rp.

BbINOMHUTE pacueT HENPEPHIBHON PA3IMBKU CTAJIU HA
JBYXpY4bEBOI
MHJI3 xpuBOJIMHENHOTO THIIA AJIS CIIETYIOIINX

YCJIOBHIA:

- BMECTUMOCTD CTaJIEPA3JIMBOYHOIO KOBIIA
360 T;

- Metaytyprudeckas giuHa MHII3
35,8 m;

- JJIMHA KPUCTAJUIM3aTOpa




CTpyKTypHBII
3IEMEHT
KOMITETEHIINH

IInanupyeMsble pe3yabTaThbl
o0yJeHus

OneHouHble CpeacTBa

950 mmM;

- paanyc KpUBU3HBI 0230BOI CTEHKH
KpUCTAJLIN3aTopa 8,0 m;

- MapKa cTaju
08;

- pa3Mepbl MOMEPEYHOT0 CEeUEHUs
3aroTOBKU 250%x1730 mm.

XapakTepucTUKa 30HbI BTOPUYHOTO OXJIAXKICHUS

MIpUBE/ICHa HA 00OPOTHOI cTOpoHe 3ananus. [pyrue
JaHHbIE, HEOOXOAUMBIE JIJISl pacyeTa, IPUHSTh
CaMOCTOSTEIBHO.

Coneprxanue pabOTHI:
1. Onpenenenue napaMeTpoB KUAKOTO MeTaslIa
(Isl. [PI. 0.
2. Pacu€t npoiomKUTENIbHOCTH 3aTBEpICBAaHUS
3aroTOBKH.
3. Onpenenenue pabouell CKOPOCTH U Tuana3zoHa
CKOPOCTEH pa3IMBKHU.
4. OmnpeneneHre CKOPOCTU PA3JIUBKU U TUaMeTpa
KAaHaJIOB CTAaKaHOB B
CTaJIepa3IMBOYHOM U IPOMEKYTOUHOM
KOBIIAX.
5. Onpenenenve napaMeTpoB HACTPONKU
KpHUCTAJIJIN3aTOpa U 30HbI
BTOpUYHOTO oxnaxaeHus (3BO).
6. OnpeneneHre OCHOBHBIX TapaMETPOB
CUCTEMBI OXJIAKICHUS
KpHUCTAJIIIN3aTOopa.
7. Pacyér pexxuMa BTOPUYHOTO OXJIAXKICHHUS
3arOTOBKH MY BBHITATUBAHUU €€
co ckopoctsio 0,75 M/MHH.
8. Pacuér AnuTenbHOCTH pa3uBKHU IIJIaBKU MIPU
paboueil ckopocTH
BBITATUBAHMS 3aTOTOBKH.
9. Pacuér rogosoii nmponssoaurensnocty MHIJI3.

PykoBonuTens paboThl: mpod., 1.T.H.
AM. CronsipoB




0) Ilopsaaok npoBeeHUs] MPOMEKYTOYHOI aTTeCTAIlMH, TOKA3aTeJIM M KPUTepUH
OlleHUBAHMS:

[TpomexyTouHas aTTecTanus 1o JucuuIuinie «Pa3nuBka u KpucTain3anus CTajln»
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAHUH, U TPAKTUYECKUE 3a/1aHUs, BEISIBIIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHUN U
BJIQJICHUH, 3alIUTY UHIMBUYalIbHON paOOTHI.

DK3aMeH 10 JaHHOW AUCUUIUINHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEeHAIIMOHHBIM
Ouietam, KaXIblif U3 KOTOPBIX BKIIIOUAET JIBa TEOPETUUECKHUX BOMPOCA U OJTHO MPAKTUYECKOE
3a/laHue B BUJE 3a/1a4H.

Ilokazamenu u Kpumepuu oUueHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00yJarOLIHiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
y4eOHOT0 MaTepuaa, CBOOOIHO BBIIOTHSAET MPAKTUYECKHUE 3aaHUs, CBOOOAHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUIX MOBBIIICHHOMN CII0KHOCTH;

— Ha OIICHKY «X0po1uo» (4 6amia) — oOy4aromuiicss JEMOHCTPUPYET CPEAHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENIbHbIC OMIMOKH, HETOYHOCTH, 3aTPYJHCHUS IIPU AaHATUTUIECKUX OTIEPAIHIX, IEPEHOCE
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIE CUTYAIIHH;

— Ha OIECHKY «y/J0BJeTBOPUTEILHO» (3 Oaia) — 00ydJaronuiicss IeMOHCTPUPYET
MOPOTOBBINM YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIHI: B X0/1€ KOHTPOJIBHBIX MEPOIIPUATHIA
JIOITYCKAIOTCS OIIMOKH, TIPOSIBIISIETCS] OTCYTCTBHE OTIENIbHBIX 3HAHUN, YMEHHI, HABBIKOB,
00y4aroIuiicsl UCTIBITHIBAECT 3HAYUTENIbHBIC 3aTPYIHEHUS TIPU ONIEPUPOBAHUU 3HAHUSMU U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYAIIUU;

— Ha OLIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (2 6aia) — 00ydaromuics AeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTHUecKoro MaTepHana, JOMycKaeT CylIeCTBEHHbIE OIINOKH, He
MOJKET M0Ka3aTh MHTEIUIEKTYaIbHbIE HABBIKHM PEIICHUSI IPOCTHIX 33/1aY;

— Ha OIICHKY «HeYA0BJIeTBOPUTEJIbHO» (1 6amt) — o0ydaromuiics He MOKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIIPOU3BEJCHNUS U 00bACHEHUS HHPOPMALIUU, HE MOXKET MOKa3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 33/1ad.



