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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 3aceaHuu 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 kapeapbl MeTauTyprui ¥ XUMHYECKUX TEXHOIOT Ui

IIporokomor 20 . 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 npakTHuueckoit moaroroBku — 10 akaj. gac;

— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTalMy - SK3aMEH

AynuropHas § =
o KOHTaKTHas paboTa & 3 ®dopma TeKyILero
=
5 B aKaJl. yacax o Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) £ B A y p Kon
S 8 © | camocTosTensHOH | ycmeBaeMocTu U
JACITATUTAHBL 5 [ . | xommerenn
@) 2 £ paboTs MIPOMEKYTOYHOM
nab. | mpakrt. | 3
Tex. Z'g aTTecTalluu
3aH. 3aH. | O &
1. 3aTBepaeBaHue CTalH
Wzyuenue
1.1 3arBepaeBaHUE CTAIBHBIX JIUTEPATYPHI U
CIIUTKOB ¥ HETIPEPBIBHOIMUTHIX 1 noxaroroBka Kk |KontposbHas pabora IK-1.1
3aroTOBOK KOHTPOJIBHOU
pabote
7 O3HaKOMJIEHHE C
METOIUKON IIpoBepka
1.2 Pacuer  sarsepiesanus emeﬁni 3a1a4 esp J'ILTI;.TOB
CTaJIbHBIX CIIUTKOB u 3 3 p ’ pesy K-1.1
MOATOTOBKA K penreHus 3a/1a4.
HENPEPbIBHOJIHUTHIX 3aTOTOBOK .
KoHTpoJbHOUW  |KoHTpomnbHas pabora
pabote
HWroro no pazngeny 4 3
2. Kpucramnuszanus cranu
Nzyuenue
JUTEPATYPHI
2.1 CoBpemeHHas Teopus PaTyphl,
2,5 noarotoBka k. |KonTponsHas pabota MK-1.1
KPHUCTALTH3AL[HN .
KOHTPOJIBHON
pabote
N3yuenune
JIUTEPATYPBL,
7 03HAKOMJICHHE C IpoBepka
METOAMKOM pe3ynbTaToB
CILICHNS 33724 SILCHUS 3324
2.2 Kpucrannmueckas p ’ p A%,
N 3 2 4 odopmiieHue 3aImITa IK-1.1
CTPYKTYpa JIUTOH CTanu .
pe3yNIbTaTOB nabopaTopHON
n1abopaTopHBIX paboTsl,
paboT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabore
HWroro no pazueny 55 2 4
3. MakpocTpykTypa MeTaa




Uzyuenne

JIUTEPATYPBI,
03HAaKOMJICHUE C IIposepka
METOUKOMH pe3yNbTaToB
3.1 MakpocTpyKTypa CIMTKOB pelIeHHUs 3a/1a4, pelieHus 3ajad,
KUIIAIIEH, TOJIyCIIOKOMHON U 1 3 odopmnenue 3aluTa IK-1.1
CIIOKOWHOM cTaimm pe3yiIbTaToB nabopaTopHOi
1a00PaTOPHBIX paboTsl,
paboT, NOATrOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabote
7
Wzyuenne
JUTEPATypEI,
O3HaKOMJICHHE C Iposepka
METOIUKOH pe3ynbTaToB
CIICHHS 33129 pelieHus 3a1a4
3.2 MakpocTpyKTypa p ’ ’
POCTPYKTYP 1 3 odopmiieHHE 3aImTa IK-1.1
HETPEPhIBHOJHUTHIX 3aTOTOBOK N
pe3yIbTaToB nabopaTopHOit
abopaTOpHBIX  [pabOTHI,KOHTPOJIbHAS
paboT, HOATrOTOBKa pabota
K KOHTPOJBHOMH
pabote
Hroro no pazaeny 2 6
4. Xumudeckas HEOTHOPOIHOCTH
MeTajlla, BKIIOYCHHS M Ta3bl B
CTau
Wzyuenue
JIUTEPATYPEI,
O3HAKOMJICHHE C ITposepka
METOIUKON €3yJIbTaTOB
4.1 [lenapuTHas U 30HAJbHAS A pesy
pelIeHus 3a1ad, pelieHus 3a1ad,
XUMUYECKasi HEOTHOPOIHOCTh
1 3 odopmiieHHe 3aIuTa IK-1.1
CIIUTKOB ¥ HEIPEPBIBHOIUTHIX .
SATOTOBOK pe3yJIbTaTOB nabopaTtopHoi
1a00paTOPHBIX paboTHI,
paboT, MOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHOMN
pabote
7
N3yuenune
JIMTEPATYPBL,
03HAKOMJICHHE C Iposepka
4.2 HeMeTaLImaeckie METOAUKOM pe3ynbTaToB
peuieHus 3ajad, penIeHus 3aaad,
BKJIFOYCHHSA U T'a3bl B CJIIUTKaX
u N — 1 3 odopmnenue 3aIIuTa MK-1.1
SATOTOBKAX pep pe3yNbTaToB nabopaTopHOH
11a00paTOPHBIX paboTsl,
paboT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOM
pabore
Hroro mo pazaeny 2 6
5. JledbekThl CTaNbHBIX CIMTKOB H
HENPEPhIBHOJHTHIX 3aT0TOBOK
Nzyuenue
JIUTEPATYPBI,
03HAKOMJIEHHE C IIposepka
METOIUKO pe3ynabpTaToB
peleHust 3a1ad, pelenus 3anad,
5.1 Buyrpennue nedexTs 7 0,5 0,5 odopmnenue 3anmra [K-1.1
Pe3yJIbTaTOB nabopaTopHOH
11a00paTOPHBIX paboTHI,

paboT, NoAroToBKa
K KOHTPOJIbHOM
pabote

KOHTpPOJIbHAS paboTa




Uzyuenne

JIUTEPATYPBI,
03HAaKOMJICHUE C IIposepka
METOJUKOH pe3yNbTaToB
peuIeHus 3aaad, peleHus 3aaad,
5.2 TToBepxHOCTHEIE 1e(eKTHI 1 0,5 odopmnenue 3aluTa IK-1.1
pe3yJIbTaToOB nabopaTopHOi
1a00PaTOPHBIX paboTsl,
paboT, MOAroTOBKA | 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 1
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 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 1 odopmnenue 3amuTa [K-1.1
MPOJOTKUTENBHOCTD Pe3yJIbTaTOB nabopaTopHOH
Pa3JIMBKU CTAIIA 71ab0PaTOPHBIX paboThI,
paboT, MOATOTOBKA | KOHTPOJIbHAS padoTa
K KOHTPOJIBHOM
pabote
Uroro no pazneny 2 2

7. HenpeprIBHas pa3iInBKa CTalH




Uzyuenne

JIUTEPATYPBI,
03HAKOMJICHHE C Tposepka
METOIUKOHN
A pe3yNbTaToB
peuIeHus 3aaad,
odpopmTeHHe pelenus 3aaad,
7.1 Yerpoiicteo MHII3 7 2 6 6 P KOHTPOJIbHAs IK-1.1
Pe3yNIbTaTOB 6
6 pabora. 3ammura
71ab0PaTOPHBIX - .
JTUBHUYaJIbHOM
paboT, MoAroToBKa AGoThl
K KOHTPOJIBHOH H P
WHUBUAYaJIbHON
pabotam
Wzyuenne
JUTEPATypEI,
03HAKOMJICHHE C Tposepka
METOAMKOM
A pe3yNbTaToOB
pelieHus 3a/1a4,
7.2 TexHonorus pelieHus 3ajad,
Her i 5 2 5 | 82 | Obopureme MK-1.1
pEPBIBHOI Pa3TUBKH , KOHTPOJIbHAS .
Pe3yJIbTaToB 6
cTanu 6 pabora, 3amura
71ab0PaTOPHBIX - 9
TUBUYAJTbHOM
pabot, noAroToBka AGOThI
K KOHTPOJIBHOU 1 p
WHIUBUAYaTbHON
pabotam
HWroro no pazneny 12 4 11 14,2
8. Pa3nuBKa cTany B N3JI0KHHIBI
Wzyuenue
JIUTEPATYPEI,
O3HAKOMJICHHE C IIposepka
8.1 CriocoObI pa3muBKHU CTAU 1 2 1 METOAMKO# pe3ybTaToB MK-1.1
B M3JI0)KHUIIBI peleHus 3a1a4, peleHus 3a1a4, '
MOATOTOBKA K | KOHTpOJbHAst paboTa
KOHTPOJIbHOM
pabote
Nzyuenue
JUTEPATYPHI
8.2 KoHCTpyKIHs H3TI0XKHHUIL. PATYPEL,
03HAKOMJICHHE C IIposepka
TexHosoruss  pa3auMBKU B METOHKOIE C3VIETATOR
W3JI0KHULIBI KHIISIIEH, 0,5 2 1 pesy IIK-1.1
Lo VR pelieHus 3ajiad, pelieHus 3aaad,
MOJYCIIOKOMHOM, CIOKOHHOM
MOATOTOBKA K | KOHTpOJbHAst paboTa
cTanu .
KOHTPOJIbHOM
pabote
Hroro no pazneny 15 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
MOKAa3aTeN PA3IMBKH CTaJIN MOATOTOBKA K
9K3aMEHY
Hroro no pazneny 1 1
Hroro 3a cemectp 36 18 36 14,2 JK3aMeH
Hroro no aucnuminuae 36 18 36 14,2 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jnst  peanuzanuu  MPEAyCMOTPEHHBIX  BUIOB  y4eOHOM pabOTBI B KayecTBE
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPEMOJAaBaHUM JUCHHUIUIMHBI «Pa3MBKa W KPHUCTAILIU3AIIMS
CTaJIN» UCTIONB3YIOTCS TPAJAUIIMOHHAS U HH(POPMAIIMOHHO-KOMMYHHKAITUOHHAS TEXHOJIOTUU.

Jlexuuu TPOXOAAT Kak B TPAJIUIMOHHON WHGOPMAIMOHHOW (dopme, Tak U B ¢dopme
JIEKUMI-BU3Yyalu3alyid C UCIOJIb30BAHUEM IIPE3CHTALIMI B BUJE BUIEOMATEPUATIOB.

JIeKIMOHHBIN MaTepHall 3aKPEIUIseTCs B X0Ji¢ Ja0OpaTOPHBIX padOT M MPAKTHUYECKHUX
3aHSATUHN, HA KOTOPBIX BBIMOJIHSAIOTCS IPYIIIOBBIC WM UHANBUYaJIbHbIE 3aJaHuUs 110 PO IEHHON
teme. [Ipu npoBeneHnn 1a00paTOPHBIX 3aHATUN UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00yUYEeHU,
KOTOPBIN MO3BOJISIET YCBOUTH MaTepUall IyTEM BBISIBJICHUS CBSA3EH MKy KOHKPETHBIM 3HAHHEM
U ero npuMeHeHueM. [Ipu mpoBeeHHH MPAKTUYECKUX 3aHATHA HEOOXOIMMO IICJICHANPABICHHO
MEPEeXOUTh OT PENPOIYKTHUBHBIX METOJOB OOYYCHHsS] K YaCTUYHO-TIOMCKOBBIM U
HCCIIEIOBATEIIbCKUM METOJIaM, pa3BUBasl JOTMUYECKOE MBIIIJIEHUE, YMEHUE apryMEHTUPOBATh U
OTCTanBaTh COOCTBEHHOE MOHMMaHME Borpoca. C 3TOH IeNbi0 BO3MOXKHO HCIIOJIb30BaHUE KaK
TPAAUITMOHHOMN, TaK MPOOJIEMHON HHTEPAKTUBHON 00pa30BaTEIIbHBIX TEXHOJIOTHA.

CamocrositenbHasi paboTa CTYJAEHTOB HEOOXOJMMa TMIPU TMOJATOTOBKE K JICKIUSIM,
MPAKTUYECKUM U JIa0OpaTOPHBIM 3aHATHUAM, KOHTPOJBHBIM U WHAMBHIYaJbHON paboTawm,
WUTOTOBOM aTTecTau B GopMe IK3aMeHa.

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 METAJLTYPrHYEeCKOro Mpon3BoAcTBa : yueOHuk / B. A. burees, K. H. BaosuH, B.
M. Komokouenies [u np.] ; mox obmiel penaknueir B. M. KonokomnsreBa. — 2-e usm., crep. —
Cankr-IlerepOypr : Jlamb, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Tekcr
anekTpoHHbi /[ JlaHb . JNEeKTPOHHO-OmOymoTeyHas  cumcrema. —  URL:
https://e.lanbook.com/book/129223

0) lonmotHuTEIBHAS TUTEPaTypa:

1. bynrakoBa, A.M. OCHOBBI MOJIy4€HHs OTIMBOK M3 CIUIABOB Ha OCHOBE Kele3a
[DnexTpoHHBI pecypc] : yued. mocodue / A. W. bynrakosa,

T. P. 'unsmanmmna, B. H. bapanos, T. H. Crenanosa. - Kpacnosipck : Cub. denep. yH-T,
2014. - 220 c. - ISBN 978-5-7638-2926-6. - Tekct : oanekrponHsii. - URL:
https://new.znanium.com/catalog/product/507978

2. CronspoB, A. M. TexHonorndeckue pacyerbl IO HENPEPHIBHON paziMBKE CTAIH :
yuebHoe mocooue / A. M. Cromsipos, B. H. Cenusanos; MI'TV. - [2-¢ u3/., MOATOT. 1O MeY. U3/,
2011 r.]. - Marnuroropck : MI'TY, 2015. - 1 sanektpon. ont. auck (CD-ROM). - 3aru. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/
1/1124795/1556.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekt. - TekcT :
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

3. Konecaukos, 0. A. Merauryprudeckiue TEXHOJIOTHH B BBICOKOIIPOU3BOIUTEIIEHOM
KOHBepTepHOM Iiexe : yueOHoe nocobue / 10. A. Konecuukos, b. A. Bynanos, A. M. Ctosnsipos ;
nox pena. B. A. bureeBa; MI'TV. - [2-¢ uzn., moarot. mo mey. usa. 2015 r.]. - Marauroropcek :
MI'TY, 2016. - 1 anexrpoH. ont. quck (CD-ROM). - 3armn. ¢ Tutyn. 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/

https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcataloques/1/1131421/2
674.pdf&view=true . - MakpooOBeKT. - TEKCT : 3ACKTPOHHBIA. - CBEACHHUS JOCTYIHBI TaK)Ke Ha
CD-ROM.

B) MeTouuecKkue yKazaHus:

1. CemuBanoB B.H., Cronspop A.M. M3ydyeHue HCTEYECHHMS CTaIM M3 KOBIIA HAa MOJIEIH:
Meronudeckue yka3aHHUS Ui BBITIOJHEHHS JiabopaTopHOW paboThl mo mucruruinHe «Pa3nmmBka u
KpUCTA/UTH3als cTaiau» sl cryaeHToB crnenuagbHocTd 150101 cmenmanuzamuu «MeTtamtyprus
cranuy: Marautoropck, MI'TY, 2006. 8 c.

2. CromspoB A.M., CenuBanoB B.H. W3yuenue BHYTpEHHETO CTPOEHHUS CTaJIbHOU
HENPEPBIBHOIMTON 3arOTOBKU: MeTOIWYEeCKUE yKa3aHUs 10 BBIOJHEHUIO JIA0OpATOPHOU pabOThI O
nucuuiinHe  «PasnmuBKa W KpUCTAUIM3alUsS  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 yKa3zaHus
JUTSL BBITIOJIHEHUS JTaOOPAaTOpHOI padoThl MO AUCHUIUIMHE «Pa3muBKa M KpUCTAUIM3ALMS CTAIN» IS
crynenToB cnenuanbHocT 110100: — Marauroropek: MI'TY, 2003. 18c.

4. CenuBanoB B.H., CromsipoB A.M. Omnpezenenne TEXHOIOTHUYECKUX MapaMeTPOB Pa3IUBKU
cranmu Ha cisgooBoir MHJI3 / Metoauyeckue yka3aHusi Jjisl BBIIOJHEHHS KypCOBOH pPadOTHI MO
muciuminHe  «Pa3nuBka W KpUCTAJUIM3AIMs  CTamu»  cTyaeHTamu  cnenuansHoct 150101
«Metamryprust 4epHbIX MeTauioB» — Marautoropek: 'OY BITO «MI'TY», 2010. 20 c.

5. CenuBanoB B.H., CronspoB A.M. Omnpeznenenue TEXHOJIOTHUECKUX MapaMETPOB Pa3IUBKU
cranmu Ha coproBod MHJI3 / Meroanveckue ykaszaHusi Jjisi BBIIOJHEHHS KypCOBOM pPabOTHI MO
mucriuinae  «Pa3nmmBka W KpUCTAUTM3AIMS  CTalW»  CTyaeHTamu  cnenuanbHocTH 150101
«Merannyprus yepHbIx MeTauioB» — Marauroropek: 'OY BITIO «MI'TVY», 2010. 22 c.

r) IIlporpammHuoe ob6ecnieyenue u MHTEpHET-pecypenl:
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HasBanue xypca Ccpuika
NudopmannonHas cucrema - EnvHoe OKHO mocTyma K .
(opman g Aoty URL: http://window.edu.ru/
HHGOPMAIMOHHEIM pecypcaM

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

Haumonanphas MH(POPMALMOHHO-aHAIUTHYECKAs
cucrema — Poccuiickuii unexe nayunoro ruruposanus|URL: https://elibrary.ru/project_risc.asp
(PUHLI)

OnektpoHHas 0aza mepuoandeckux miaanuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKoe obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

1. Yuebnas ayautopus JUisi IPOBEICHUS 3aHATUN JIEKIIMOHHOTO TUIIA OCHAIIICHA!

- TEeXHHYECKHMH Cpe/ICTBaMM OOyueHMs], CIyKallUMU JJs IpeJCTaBlICHUs] y4eOHOM
uHpopManuu OOJNBIION ayAUTOPUU: MYJIbTUMEIUHHBIMH CpEACTBA XpaHEHUs, Mepeladyd u
MpeACTaBICHHS Y9eOHOH HHPOPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. YyeOHast ayauTopus A NPOBEIECHUs JIaOOpaTOpHBIX 3aHATHH «MojenupoBaHue
CTaJICTNIABMIIBHBIX MTPOIIECCOBY OCHAIEHA JIAOOPATOPHBIM 000PYI0BAaHHEM:

- nabopaTopHOe 000pYAOBaHHE: YCTAHOBKA 110 MOJEIUPOBAHUIO MCTEUYEHUS METallja U3
KOBIIIA, CTEHJI C TEMILJICTAMHU U3 HEMPEPHIBHOIMTHIX 3arOTOBOK, CTEH]] C TEMIUIETAMH U3 CTAIBbHBIX
CJINTKOB, CTE€H] ¢ 00pa3LaMu JeQEeKTOB U3 CIINTKA;

- CHIeUaIM3UPOBAaHHON MeOebIo.

3. YueOHast ayauTopus Ui IPOBEICHHs MPAKTUUYECKUX 3aHATUN OCHAILICHA:

- TEeXHHYECKHMH CpEICTBAMH OOYUCHHs, CIY)KallUMHU IS TMPEJCTaBICHHUsS y4eOHOM
uHpopMauuy OOJBbIION ayAUTOPUHU: MYJIbTUMEIUNHBIMU CpEICTBA XpaHEHUs, INepelaud u
npeJicTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. YueOHasi ayIuTOpHsI JJISl TPYNIIOBBIX W WHIMBHIYaJTbHBIX KOHCYJIbTAUN, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMIIbIOTepHOM TexHHKo# ¢ makerom MS Office, ¢ moakmouennem k cetn «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. [Tomenenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMIIbIOTEpHOM TexHHKOH ¢ makerom MS Office, ¢ moakmoueHnem k cetn «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

6. Ilomemenue a8 XpaHeHHS M TNPOPUIAKTUYECKOTO OOCITY)XHBaHUS y4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLUAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHuUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKyMEHTAllUN 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.

AyIuTOpHAs CaMOCTOSTENIbHAS paboTa CTYJICHTOB MPEAIOIIAraeT BHIIOJHEHUE JIAO0OPATOPHBIX
paboT, perieHue 3a1a4 U paboTy Ha UMUTATOPax-TPeHaXKepax Ha MPAKTUUECKUX 3aHATHSIX, a TAKXKe
HaNnMCcaHue KOHTPOJBHBIX paloT.

JlabGoparopnas padora Nel «/3yueHne uCTeUEeHUsI CTAIM U3 KOBIIA HA MOJICIIN.

Ha maGopaTopHoii ycTaHOBKE H3y4yaeTcs BIMSHUE BRICOTHI METAlIa B KOBIIIE U JHAMETPa
OTBEPCTHUS CTaKaHA CTAJepa3IMBOYHOIO KOBIIA HA BEJIMYMHY BECOBON CKOPOCTH pa3IMBKH CTaJIH,
MCTEKAIOLIEH U3 KOBIIA. Pe3ysibTaThl MOEIMPOBAHUS [IEPECUNTHIBAIOTCS HA PEAIbHBIA KOBII
OIpeIelIEeHHOW BMECTUMOCTH C UCIIOJIb30BAaHUEM CIIELUAIBHBIX MACIITa00B. AHAIU3UPYETCS U
CpaBHUBACTCA BIMSHUE KaXJI0T0 (DakTOpa Ha BECOBYIO CKOPOCTh Pa3IMBKHU CTAJIH.

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

I[To nonepeyHsIM TEMIUIETAM IIyTEM YCKU3UPOBAHMSI U3YYAIOTCSl KPUCTAIUIMUECKOE CTPOEHHUE,
neQeKTHl MAKPOCTPYKTYPBI HEMPEPHIBHOIMUTHIX 3aTOTOBOK PA3IMYHBIX BUJOB: CIIO0BOM, COPTOBOHA,
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 CTaJepa3IMBOYHOM KOBLIE Il TOTO, YTOOBI MOXHO OBUIO MOIEPKUBATH
CKOPOCTh BBITATMBAHUS 3arOTOBOK M3 KpHCTauIM3aropa B npenenax 1,4—2,3 m/mun? Ilposectu
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. Yepe3 34 MuH MammHa Oblla aBapuiiHO
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
OXJIAXAEeHUS JUIMHON 9,8 M nipu paznuBke ctai Mapku CBOSA B 3arotoBku cedueHneM 150%150 mm co
ckopocthio 2,6 M/MuH. Kpucrammsarop nartupyuseBoit MHJI3 paguansHoro tuna umeer BoicoTy 900
MmM. [IpoBecTH kinaccudukalmio JaHHON MapKy CTallu.

5. Onpenenuts JUIMHY JYHKH JKUAKOM cranu Mapku 38XM BHYTpPH 3aroTOBOK CEUEHUEM
152x170 MM mpu CKOpOCTH BBITATHBaHHUS 2,8 M/MUH Ha nsatupyubeBoit MHJI3 paguanbHOro THma.
[TpoBectu knaccupuKao TaHHONH MapKu CTAJH.

B teuenne cemectpa oOydaromuecs TUITYT KOHTPOJIbHBIE pabOThI, KaXIbIi pa3 OTBeYAas Ha
OJIMH TEOPETHUUECKUI BOIIPOC, BBITIOJHSAS OJHO MPAKTUYECKOE 3a/IaHue TI0 PELIEHUIO 33Ja4l COTJIacHO
TEMATUKU MPAKTHYECKUX 3aHATHH, KIIaCCUDUIIUPYS CTAb 3aJaHHOM MapKH.

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



— CTEINEHb PACKUCICHHOCTH.
IIpuMepsI KOHTPOJIBLHBIX 3aIaHUI

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
HETPEPHIBHOJIUTON 3aroTOBKE ¢ pazmepamu nonepedHoro ceuenus 190x1500 mm u3 ctanu mapku 181°C
IIPY BBITATHBAHUU CO CKOPOCTHIO 1,3 M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOW MapKu CTaJIH.

3AJJAHUE Ne2

1. Kpucramnudeckass CTpyKTypa CIUTKOB CIIOKOMHOM CTaJIA IIPH PA3JIMBKE CTAIM B YUIMPEHHbBIE
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 MorepedHoro ceueHus 160x180 mMm 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 CIOKOMHOM CTaJIM IPHU Pa3IUBKE B YILIMPEHHbIE KHU3Y U3JI0KHULIBI C
TEIJION30JISILITUOHHBIMUA BCTABKAMHU, BEJIMYMHA TEXHOJOTMYECKUX OTXOOB IPU MIPOKATKE.

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 MapKu 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. OnpenenuTsb TOJIIMHY CJIOS 3aTBEPAEBIIET0 MeTalljla Ha BBIXO/I€ U3 KPUCTAJUIU3aTOpa ATMHON
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. MakpocTpyKkTypa CIMTKOB KHUISIIIEW CTaIM C XMMHYECKUM 3aKylIOpUBAaHUEM U
TEXHOJIOTHYECKHE OTXOJIbl MeTalljia MpH MpokaTke. Poib MOBEpXHOCTHON KOPKU MJIOTHOIO METajula B
TaKUX CIUTKAX, MEXaHU3M €€ (POPMHUPOBAHUS.

2. OnpenenuTs MIyOUHY JYHKH 5KUJKOTO METajljla B HEMPEPBIBHOJIIUTOM 3aroTOBKE C pa3MepaMu
nornepeyHoro ceueHus 152x170 mm u3 cranu mapku 35XH npu BEITATUBaHUN 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 My3bIPEN B TAKMX CIUTKAX U MEXaHU3M UX (pOpMUpPOBaHMSL.

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 BeITAruBanuu co ckopoctbio 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 CJIOS 3aTBEPJAEBIIEIO0 MeTaljla B CEpPelIMHE 30HbI BTOPHUYHOTO
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. KapTuHa 30HQJIBHON XMMUYECKON HEOTHOPOJHOCTH CIUTKA KUITALLEH CTAIN C MEXaHUYECKUM
3aKyIOpPUBAHUEM C TIOSCHEHUSMHU.

2. OmnpenenuTh TOJIIMHY CJ0S 3aTBEPACBILIErO MeTasla B CepelMHE 30HbI BTOPUYHOIO
OXJIAKJECHUS JJIMHOU 28 M npu paziuBke ctayiu Mapku 10nc Ha kpuBoauHeitHoit MHJI3 co ckopocThio
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
nByxpyuseBoit MHJI3 kpuBonmneitnoro tumna. [lonepeunoe ceuenne cisiooB 220x1600 mm, a MmepHas
uinHa 9M. PabGouas ckopocth BbITsruBaHus O6buta 0,8 M/MuH. Yepe3 51 MuH MaiinHa ObU1a aBapuitHO
octaHoBieHa. CKOJIBKO MEpPHBIX Ci100B OBUIO OTAMTO M KakoBa ux oOmias wmacca? [Iposectu
KJIacCU(UKALIUIO TaHHON MapKHu CTaH.

3AJJAHUE Ne3

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

2. Cranb Mapku 20mnc paznuBaercs u3 300-TOHHOTO CTajIepa3IMBOYHOIO KOBIIA HA IBYXpYy4bEBOM
MHIJI3 kpuBonuneiinoro tuna. Ilonepeunoe ceuenue cng6o 240x1100 mm. Kakum nomxeH ObITh
JUaMeTp KaHaja CTaKaHOB B MPOMEKYTOYHOM KOBIIE JJIi TOTO, YTOObI MOXKHO OBILJIO MOAJIEPKUBATH
CKOpOCTh BBITATMBaHMs CIs100B W3 Kpuctammmsaropa B mnpeaenax 0,4—1,1 m/mun? Ilposectu
KJIaCCU(UKALIMIO JAaHHON MapKH CTaJH.

IIpumepHBbIe BONIPOCHI /Il MOATOTOBKH K YCTHOMY OIIPOCY

1. Kpucramimueckas CTpyKTypa HENPEPBIBHONMTBIX 3aroTOBOK, OTAUThIX Ha MHJI3
BEPTUKAJIBHOIO THIIA.

2. Kpucranianueckasi CTpyKTypa CIMTKOB CIIOKOMHOM CTalM MPHU PA3IMBKE CTAIH B YIIUPEHHbIE
KBEPXY M3JI0KHUIIBI C TPUOBUTHHBIMH HAJICTABKAMU.

3. MakpocTpyKTypa HEmpepbIBHOIUTOrO cisiba mpu pasznuBke ctanu Ha MHJI3 BepTukampHOTO
THIIA, BEIMYMHA TEXHOJIOTMYECKNX OTXOJ/I0B METaJlIA.

4. dakTopsl, BIUSIONIME HA 3apOKICHUE U POCT KPUCTAILJIOB IIPH 3aTBEPACBAHUU CTAJIH.

5. MakpoCTpyKTypa CIMTKOB CIIOKOWHOM CTAJIA IIPU PA3JIMBKE B YIIMPEHHBIE KBEPXY W3JI0KHULIBI
C MpUOBLTFHBIMU HAJCTABKAMU, BETMYMHA TEXHOJIOTHYECKUX OTXOJIOB MPHU UX MPOKATKE.

6. MakpoCTpyKTypa COpPTOBOM 3aroTOBKM MpPH HENPEpPbIBHOW pasnuBke crtanu Ha MHII3
paauaNbHOTO TUIA, BEIMYMHA TEXHOJOTUYECKUX OTXOJ0B METaJlja.

7. MakpOoCTpyKTypa CIMTKOB CIIOKOWHOW CTAJIA MPH PA3JIMBKE B YIIUPEHHBIE KHU3Y U3JI0KHHUIIBI C
TETJION30JISIIITUIOHHBIMUA BCTABKAMHU, BEIMYMHA TEXHOJOTUUECKUX OTXOOB MPHU MPOKATKE.

8. MakpocTpyKTypa CIMTKOB KHUISAIIEH CTald M TEXHOJOTHMYECKHE OTXOJbl MeTajla MpH
npokatke. Poiib MOBEPXHOCTHOM KOpPKHM IIJIOTHOTO MeETaula B TaKUX CIWATKaX, MEXaHu3M eé€
dhopMHUpOBaHHSL.

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

10. Kpucramnuueckass CTpyKTypa HENPEPBIBHOIMTHIX 3aroTOBOK, OTAMTBIX Ha MHIJI3



KPUBOJIMHENHOI'O THUIIA.

BueaynuTopHas camocTosiTenbHast paboTa 0OydYaIOIIMXCsl OCYIECTBIISIETCS B BUJE M3yUCHHUS
JUTEPATYPHI 110 COOTBETCTBYIOLIEMY Pa3JieNly AUCLHUILUIMHBI ¢ IPOPaOOTKOM MaTeprana U BbIIOJIHEHUS
WMHAMBUAYAJIbHON paOOThl 10 ONPEAEICHHUIO TEXHOJIOTMYECKUX MapaMeTPOB HEMPEPBIBHON pa3iuBKU

ctanu Ha MHJI3 koHKpeTHOro THIa (TeMa OAHOr0 U3 BAPUAHTOB 3aJJaHHI IPeICTaBIeHa B TPUIIOKEHUN
2).



MNPUJIO)KEHHE 2

7. OnleHOYHbBIE CPeACTBA IVIsl NPOBEAEHUS NMPOMEKYTOUYHOM aTTecTalluu
a) [lnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPeICTBA 1JIfl NPOBEACHUS

NMPOMEKYTOYHOH aTTeCTALMHU:

CTpYKTYPHBII
PYKTYP [Tnanupyemblie pe3yabTaThbl
3JIEMEHT
oOyueHus
KOMIIETEHI[NHA

O1eHOYHEIE cpe€acTBa

IIK-1: Cnoco0eH BBIIONHATH TEXHOJIOTHYECKHE Orecpanuru 110 MmoJIy4YCHUIO MeTaHHprquCKOﬁ

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 CIUumKo8 CHOKOUHOU
cmany npu  paziueke CmMaiu 6 YWUpeHHvle KEepx)y
UBTIOAHCHUYDL C NPUOBLILHBIMU HAOCABKAMU.
3. Maxpocmpykmypa Henpepul8HOIUMO20 C16a npu
paznuske cmanu Ha MHJI3 eepmuxanvHoco muna,
8eIUYUHA MEXHONIO2UYEeCKUX OMX0008 Memaa.
4. @Dakmopul, enuAlOwUe HA 3APONHCOEHUEe U pPocm
KpUCmaiios npu 3ameepoesanuu cCmaii.
5. Makpocmpykmypa Ccaumko8 CHOKOUHOU CManu npu
pasiueke 6  VWUpeHHble  K8epXy — U3NOJNCHUYbL  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
MEXHON02UYECKUX 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
MexHos02UYecKue omxoo0bl Memaila npu ux NpPoxKamke.
Ponv noeepxnocmuuvix nysvipeti ¢ maxux caumkax u
MeXauu3m ux opmuposanus.
10. Kpucmannuueckas cmpykmypa Henpepul@HOIUMBbIX
3a2omoeok, omaumuix 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 kpucmannuzamopog MHJI3.
15. TemnepamypHo-CKOPOCMHOU pPeXCUM HENnpepul8HOU
PA3IUKU Cmanu.
16. Ilpomescymounsiii kosut MHJI3.
17. Yempoiicmeo 30nbt 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. Pestcum 8mopuyH020 OXAAHCOEHUS HENPEPbIBHONUMBIX
3A20MOB0K U C008.

22. Yempoticmeo azpecamos pe3ku 3a20mo8oK Ha MepHble
OJIUHDL.

Ha npakmuueckux 3aHAMUAX PeUiaOmcs 3a0asu no
onpeoenenuo:

— MONWUHDL CTI05 3ameepOesule20 Memanid 8
HenpepvleHOIUMON 3a20MosKe 0I5l PA3IUUHBIX MeC
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 HENPEPBIBHOIUMDBIX 3A20MOBOK PA3TUYHO2O
cevenus;
— NPOOOIAHCUMENbHOCTU PA3IUBKU MEMALA 8
uznoxcHuywl u Ha MHJI3;
— NPOMSHCEHHOCTU JIVHKU HCUOKO20 MEemala 6Hympu
Henpepvl8HOIUMbLX 3a20MOBOK,
— duamempa omeepcmus KAHa1a pa3iueoiHo20 CMAKana
8 CIanepasIu8oYHOM UL NPOMEIHCYMOYHOM Kogule OJisl
VCA06UU PA3IUEKU CManu 6 usnodcHuysl u Ha MHJI3;
— npoussooumenvrocmu MHJI3.

Ilpumep 3a0anus na evinoIHeHUE UHOUBUOYATbHOU
padomul

MUHUCTEPCTBO HAYKH U BBICIIETO OOpa30BaHUS
Poccniickoit ®enepanun
®I'BOY BO «MI'TY um. I'.11. HocoBay
Kadenpa metamayprium 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 MOMEPEYHOr0 CeUeHUs
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
CTaJlepa3IMBOYHOM U IMTPOMEKYTOUHOM
KOBIIAX.
5. Onpenenenve napaMeTpoB HACTPONKU
KpHUCTAJIJIN3aTOpa U 30HbI
BTOpUYHOTO oxnaxaeHus (3BO).
6. OnpenieneHre OCHOBHBIX TapaMETPOB
CUCTEMBI OXJIAKICHUS
KpHUCTAJIIIN3aTOopa.
7. Pacyér pexxuMa BTOPUYHOTO OXJIAXKICHUS
3arOTOBKH MY BBHITATUBAHUU €€
co ckopoctsio 0,75 M/MHH.
8. Pacuér AnuTenbHOCTH pa3uBKHU IIJIaBKU MIPU
paboueil ckopocTH
BBITATUBAHMS 3aTOTOBKH.
9. Pacuér rogosoii nmponssoaurensnocty MHIJI3.

PykoBoaurens paboTsl: npod., 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.



