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JIner akryaauszanuun padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2025 - 2026
y4eOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOIOTHI

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

PaGouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa i peanusamnuu B 2026 - 2027
yueOHOM Toy Ha 3acefaHuu Kageapsl MeTaTyprud U XHMHYECKUX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqoopena st peanusanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kapeapbl MeTauTyprud ¥ XMMHYECKHX TEXHOIOT Ui

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peanmsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu kageapbl MeTauTyprud ¥ XMMHUYECKUX TEXHOJIOT 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 CTATbHBIX CIUTKOB H
HENPEPHIBHOIUTHIX 3aTOTOBOK, UX CTPOCHHEM, U3y4YEHHE CIIOCOOOB M TEXHOJOTHM MOTYy4YeHHUS,
KauecTBa MPOU3BOAUMOMN 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 ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAJCHUSA),
c(OpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

Maremaruka

®dusuka

Mertainypruyeckas TeIJI0TeXHUKA

OCHOBBI METAITYPrU4€CKOr0 IPOM3BOACTBA

3nanus (YMEHHs, BIAJICHUS), IOTYyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS 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

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pe3ynbrare ocBoeHMsI AUCUMIUIMHBL (MOayJisi) «Pa3nuBka M KpUCTaUIM3aLMsl CTATIN»
oOyyarolmuiicst JoKeH 001aaTh CIeAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

IMK-1 CriocoOeH BBIMOJIHATh TEXHOJIOTHYECKHUE OINMEPAIlMU M0 MOJYYCHHIO METaJLTypPruuecKoi
MIPOJIYKIINH, €€ JaTbHEHIIeH 00paboTKe

IK-1.1 OcymecTBiser TEXHOJIOTHYECKHE oTeparuu o MOJTyYEHUIO
METAJTyPIUYeCKOi NPOAYKIIHH, €€ TaJIbHeHIIel 00padboTke




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO6mmast Tpy10€MKOCTh JUCIIUIUTMHBI COCTABIIAET 4 3a4eTHBIX eAHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabota — 94,1 akan. yacos:
—ayaurtopHas — 90 akaj. 4acos;

— BHeaynutopHas — 4,1 akaj. yacos;

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

— B popMe npakTHueckoit moaroroBku — 10 akaj. gac;

— MOJTOTOBKA K DK3amMeHy — 35,7 akaj. Jac

®dopma aTTecTaluy - SK3aMEH

AynuropHas ) =
o KOHTaKTHas paboTa E 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. | Q3
Tex. Z'g aTTecTalluu
3aH. 3aH. | O &
1. 3aTBepaeBaHue CcTalH
Wzyuenue
1.1 3arBepaeBaHUE CTAIBHBIX JIUTEPATYPHI U
CIIUTKOB ¥ HETIPEPBIBHOIMUTHIX 1 noarotoBka k. (KonTponbsHas pabora MK-1.1
3ar0TOBOK KOHTPOJIBHOU
pabote
7 O3HaKOMJIEHHE C
METOIUKON IIpoBepka
1.2 Pacuer  sarsepaesanus CLLIGHI/I;; 3a1a4 esp J'II)TI;.TOB
CTaJIBHBIX CIIUTKOB u 3 3 p ’ pesy K-1.1
MOATOTOBKA K penreHus 3a/1a4.
HETIPEPHIBHOJIUTHIX 3aTOTOBOK .
KoHTponbHOH  |KoHTposbHas pabora
pabote
HWroro no pazneny 4 3
2. Kpucramnuszanus cranu
Nzyuenue
JUTEPATYPHI
2.1 CoBpemeHHas Teopus PaTyphl,
2,5 noarotoBka k. (KouTponbsHas pabota MK-1.1
KpHCTaJUTU3aL UK .
KOHTPOJIBHON
pabote
NsyueHnue
JUTEPaTypsbl,
7 O3HaKOMJICHHE C IpoBepka
METOAMKOM pe3ynbTaToB
CILICHNS 33724 SIICHUS 3324
2.2 Kpucrannmueckas p ’ p A%,
N 3 2 4 odopmiieHue 3aImITa K-1.1
CTPYKTYpa JIUTOH CTanu .
pe3yNIbTaTOB nabopaToOpHON
n1abopaTopHBIX paboTsl,
paboT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabore
Hroro no pazneny 55 2 4
3. MakpocTpykTypa MeTaia




Uzyuenne

JIUTEPATYPBI,
03HAaKOMJICHUE C IIposepka
METOUKOMH pe3yIbTaToB
3.1 MakpocTpyKTypa CIHTKOB pelIeHHUs 3a/1a4, pelieHus 3ajad,
KUIAIIEH, IMOJIyCIIOKOMHON U 1 3 odopmnenue 3aluTa MK-1.1
CIIOKOWHOM cTaim pe3yiIbTaToB nabopaTopHO
1a00PaTOPHBIX paboTsl,
paboT, NOATrOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabote
7
Wzyuenne
JUTEPATypEI,
03HAKOMJICHHE C Iposepka
METOIUKOH pe3ynbTaToB
CIICHHS 33129 pelreHus 3a1a4
3.2 MakpocTpyKTypa p ’ ’
POCTPYKTYP 1 3 odopmiieHHE 3aImTa IK-1.1
HENPEPBIBHOIUTEIX 3aTOTOBOK .
PEe3yJIbTaTOB nabopaTopHOi
abopaTOpHBIX  |pabOTHI,KOHTPOIbHAS
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 JlenapuTHas ¥ 30HAIbHAS A pe3y
pelieHus 3ajiad, pelenus 3anad,
XUMHUYECKasi HEOTHOPOAHOCTh
1 3 odopmiieHHe 3aIuTa IK-1.1
CIIUTKOB ¥ HEIPEPBIBHOIUTHIX .
SALOTOBOK pe3yJIbTaTOB naboparopHoi
1a00paTOPHBIX paboTHI,
paboT, MOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIBHOMN
pabote
7
N3yuenune
JIMTEPATYPBL,
03HAKOMJICHHE C Iposepka
4.2 HeMeTaLImaeckie METOAUKOM pe3ynbTaToB
peuieHus 3ajad, penreHus 3aaad,
BKJIFOYCHHS U T'a3bl B CJIIUTKaX
u N — 1 3 odopmnenue 3aIIuTa MK-1.1
SATOTOBKAX pep pe3yNIbTaToB nabopaToOpHON
n1abopaTopHBIX paboTsl,
a0oT, MOJrOTOBKA | KOHTPOJIbHAs paboTa
o 6
K KOHTPOJIbHOM
pabore
Hroro mo pazaeny 2 6
5. JledbekThl CTaNbHBIX CIMTKOB H
HENPEPHIBHOIHTHIX 3aTOTOBOK
Nzyuenue
JIUTEPATYPBI,
03HAKOMJIEHHE C IIposepka
METOIUKO pe3ynabpTaToB
peuieHus 3aaad, pelenus 3anad,
.1 Buyrpenuue nedeKTs , , ocopmireHne 3aIuTa -1.
51B 7 0,5 0,5 MK-1.1
pe3yJIbTaTOB nabopaTtopHoi
1a00PaTOPHBIX paboTsl,

paboT, NoAroToBKa
K KOHTPOJIbHOM
pabote

KOHTpPOJIbHAs paboTa




Uzyuenne

JIUTEPATYPBI,
03HAaKOMJICHUE C IIposepka
METOTUKO pe3yNbTaToB
peuIeHus 3aaad, pemeHus 3aaad,
5.2 TToBepxHOCTHEIE 1e()eKTHI 1 0,5 odopmnenue 3aluTa MK-1.1
pe3yJIbTaToOB nabopaTopHO
1a00PaTOPHBIX paboTsl,
paboT, NOAroTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabore
Nzyuenne
JIUTEPATYPBI,
odopmiieHHE 3amura
5.3 dedextsr hopMe 0,5 DE3YIIbTATOR nabopatopHoi MK-1.1
11a00paTOPHBIX paboTsl,
paboT, TOArOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJBHOH
pabote
Hroro mo pazneny 2 1
6. PaznmuBounbIe KOBIIIH.
VcTeueHue Merana U3 KoBIla
Wzyuenue
JIUTEPATYPEI,
03HAKOMJICHHE C ITposepka
6.1 Cranepas3TMBOYHbIC METOIMKO# pe3ybTaToB
KOBIIIH: KOHCTPYKITHS, pelienus 3ajiad, pelenus 3anad,
OTHEYNOpHAas byTepoBka, 1 1 odopmnenue 3amuTa MK-1.1
KOBIIEBBIC 3aTBOPBI, Pe3yJIbTaTOB nabopaTopHOi
9KCILTyaTalus 71ab0PaTOPHBIX paboTHI,
paboT, NOATOTOBKA | KOHTPOJIbHAS padoTa
K KOHTPOJIBHON
pabore
Nsyuenune
JIUTEPATYPHI,
03HAKOMJICHHE C Iposepka
6.2 IIpoMexxyTOYHBIE KOBILH: METOAMKOIA PE3YJIbTATOB
KOHCTPYKILUS,  OrHEYHOpHAS! peuieHus 3aj1ad, penieHus 3aaad,
7 odopmiieHue 3almTa K-1.1
(byrepoBka, KOBIIICBEIE .
3aTBOPI, HKCILTyaTAIMS Pe3yNbTaToB abopaTopHOH
11a00paTOpHBIX paboTsl,
padoT, TOATOTOBKA | KOHTPOJIbHAS paboTa
K KOHTPOJIbHOU
pabore
NsyueHnue
JIMTEPATyPHI,
03HAKOMJICHHE C IpoBepka
6.3 I'upponunamuka METOAUKOM pe3yabTaToB
WCTEYEHHsT  MeTaluila U3 peuieHus 3a1ad, penIeHus 3a/1a4,
KOBIIA. CkopocTb 31 1 1 odopmnenue 3amuTa [K-1.1
HPOJOIKUTENHHOCTD Pe3yJIbTaTOB nabopaTopHOI
Pa3JIMBKU CTAIIA 71ab0PaTOPHBIX paboThI,
paboT, MOATOTOBKA | KOHTPOJIbHAS padoTa
K KOHTPOJIBHON
pabote
HWroro no pazneny 2 2

7. HenpeprIBHAs pa3inBKa CTaIl




Uzyuenne

JIUTEPATYPBI,
03HAKOMJICHHE C
. IIposepka
METOTUKO
pe3yNbTaToOB
peuIeHus 3aaad,
odpopmTeHHe pemeHus 3aaad,
7.1 Yerpoiicteo MHII3 7 2 6 6 P KOHTPOJIbHAs MK-1.1
Pe3yNIbTaTOB
paborta. 3amuTa
71ab0PaTOPHBIX .
WHUBUAYaJTbHON
paboT, MoAroToBKa
. paboTsI
K KOHTPOJIBHOH H
WHUBUAYaJIbHON
pabotam
Wzyuenne
JUTEPATypEI,
03HAKOMJICHHE C
. IIposepka
METOIUKOI
pe3yNbTaToOB
pelieHus 3a/1a4,
7.2 TexHosorus pelieHus 3ajad,
. odopmnenue
HEeNpephIBHOMN pazIuBKU 5 2 5 8,2 KOHTpOJIbHAs IK-1.1
Pe3yJIbTaToB
cTau paborta, 3amuTa
71ab0PaTOPHBIX .
WHIUBUAYaTHHON
pabot, noAroToBka
. padoTHI
K KOHTPOJIEHOH U
WHIUBUAYaTbHON
pabotam
HWroro no pazneny 12 4 11 14,2
8. Pa3nuBKa cTany B U3JI0KHHIBI
Wzyuenue
JIUTEPATYPEI,
O3HAKOMJICHHE C ITposepka
8.1 CnocoObI pa3MBKH CTAIN 1 2 1 METOIUKO pe3yJIbTaTOB MK-1.1
B M3JI0)KHUIIBI peleHus 3a1a4, pelenus 3anad, '
MOATOTOBKA K | KOHTposbHAs paboTa
KOHTPOJIbHOM
pabote
Nzyuenue
JUTEPATYPHI
8.2 KoHCTpyKIHs H3TI0XKHHUIL. PATYPEL,
03HAKOMJICHHE C ITposepka
TexHosoruss  pa3auMBKU B METOHKOIE C3VIETATOR
U3JI0KHULIBI KHIISIIEH, 0,5 2 1 pesy IIK-1.1
Lo U pelieHus 3ajiad, pelieHus 3aaad,
MOJYCIIOKOMHOM, CIOKOHHOM
MOATOTOBKA K | KOHTpoOJbHAs paboTa
cTanu .
KOHTPOJIBHOM
pabote
Hroro no pazneny 15 4 2
9. KoHTponb KayecTBa JIUTOTO
MeTaIa
Nzyuenue
9.1 CnocoObl  KOHTPOJIS JUTEPATYpBHI,
KadyecTBa CIIUTKOB u 0,5 noarotoBka Kk |KonTponsHas pabora MK-1.1
HETIPEPBIBHOJIHUTHIX 3aTOTOBOK KOHTPOJIBHON
pabote
Nzyuenue
9.2 TeXHHKO-IKOHOMHUYECKUE JUTEPATYPHI
0,5 1 PaTypeL, DK3aMeH IIK-1.1
MIOKA3aTeJIN Pa3IuBKH CTAIH MOATOTOBKA K
9K3aMEHY
Hroro no pazneny 1 1
Hroro 3a cemectp 36 18 36 14,2 dK3aMeH
Hroro nmo nucrumianae 36 18 36 14,2 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlnst peanuzanuy IpeIyCMOTPEHHBIX BUIOB yueOHOW paboThl B KadecTBE 00pa3oBaTEIbHBIX
TEXHOJIOTHI B MPENOJaBaHWU JAUCHUIUIMHBI «Pa3jiuBKa M KpUCTAIM3AIUA CTalIW» HCHOJIb3YIOTCS
TpaIUIIMOHHAS U MH()OPMAIMOHHO-KOMMYHUKAIIMOHHAS TEXHOJIOTHH.

Jlexumu TIPOXOAAT Kak B TPAAUIMOHHOW HWHMOpMarmoHHOW (opme, Tak U B ¢opme
JEKUI-BU3Yyalu3alyid C UCIOJIb30BAHUEM IIPE3CHTALIMI B BUJE BUICOMATEPUATIOB.

JIeKIMOHHBIN MaTepHua 3aKpeIlIsIeTCs B X0/1e Ja00paTOPHBIX padOT M MPAKTUICCKUX 3aHATHH,
Ha KOTOPBIX BBIIOJHSIOTCS TPYIIIOBbIE WJIM UHAWBHAYaJbHbIC 3aJaHus MO NpoWJeHHOW Teme. [lpu
MIPOBEJCHUHM J1A0OPATOPHBIX 3aHITHH HCIONB3YETCS METOJ] KOHTEKCTHOTO OOydYeHHUs, KOTOPBIH
MO3BOJISIET YCBOWTH MAaTepuall IIyTEM BBISBICHUS CBS3€d MEKJIY KOHKPETHBIM 3HAHHMEM M €ro
npuMeHeHueM. [Ipu npoBeneHNN MPaKTUYECKUX 3aHITHH HEOOXOAMMO IIeJICHANPABIEHHO MEPEX0IUTh
OT PENPOAYKTHUBHBIX METOJIOB OOyUEHHs] K YaCTUYHO-TIOMCKOBBIM U HCCIEAOBATEIIbCKUM METOJaM,
pa3BUBas JOTUYECKOE MBIIIJICHUE, YMEHHE apryMEHTHPOBAaTh U OTCTaMBaTh COOCTBEHHOE IMOHUMAaHHE
Bonipoca. C 9ITOH 1Eenbl0 BO3MOXKHO WCIOJB30BAaHUE KaK TPAJAUIMOHHOW, TaK MPOOIIEMHOM
WHTEPaKTUBHOM 00pa30BaTEIbHBIX TEXHOIOTHH.

CamocrosiTenbHast paboTa CTy/IEHTOB HE0OXOArMa MPU MOATOTOBKE K JICKIUSAM, TPAKTUYECKUM
U 71a0OpaTOPHBIM 3aHIATHUSM, KOHTPOJBHBIM W WHIAMBUAYAJIbHON paboTaMm, UTOTOBOW aTTecTald B
dbopme rK3ameHa.

6 YueOHO-MeTOIMYeCKOE 00ecredeHue CaMOCTOSITeIbHO padoThl 00y4arouXCcs
[IpencraBneno B npunoxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

OCHOBBI METAJLTYPrHYECKOro Mpou3BojcTBa : yueOHuk / B. A. burees, K. H. Broeun, B. M.
Konokonenie [u nmp.] ; mom obmeit penakimedn B. M. KomokomeneBa. — 2-e u3m., crep. —
Cankr-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Tekct : 3neKTpOoHHBIH //
Jlanb : anexTpoHHo-OuOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/129223

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Bynrakosa, A.l1. OCHOBBI NOJTy4€HHS OTIMBOK U3 CIIJIABOB HA OCHOBE *keJie3a [ DNEeKTPOHHBIN
pecypc] : yueb. mocobue / A. . Bynrakosa,

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

2. CronsipoB, A. M. TexHonoruyeckre pacyeTsl 0 HENPEPHIBHOW pa3jiMBKE CTANU : ydyeOHOe
nocobue / A. M. Cromspos, B. H. Cenuanos; MI'TVY. - [2-e u3a., moaror. mo mev. usa. 2011 r.]. -
Marnuroropek : MI'TY, 2015. - 1 snekrpon. 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 TEXHOJIOTMH B BBICOKONPOU3BOIUTEIEHOM
KOHBepTepHOM Iiexe : yueOHnoe 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.]. - Marautoropck : MI'TY, 2016. -
1 snexrpon. onrt. quck (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. - MakpooOBEKT. - TeKCT : 3ICKTPOHHBIA. - CBeACHUS JOCTYITHBI TaKXKe Ha
CD-ROM.

B) MeTouuecKkue yKazaHus:

1. CemuBanoB B.H., CronspoB A.M. M3ydeHue HCTEYECHHS CTAIM M3 KOBIIA HAa MOJIEIH:
Meronudeckue ykasaHHUS Ui BBITIOJHEHHS JIabopaTopHOW paboThl mo mucruruinHe «Pa3nmuBka u
KpUCTa/UTH3als cTaiau» st cryaeHToB crnenuanbHocTd 150101 cmenmanuzamuu «MeTtamtyprus
cranu»: Marautoropck, MI'TY, 2006. 8 c.

2. CronspoB A.M., CenuBanoB B.H. W3yuenue BHYTpEHHETO CTPOEHHUS CTaJIbHOU
HENPEPBIBHOIUTON 3arOTOBKU: MeTOIWYeCKUE yKa3aHUs 10 BBIOJHEHHIO JIA0OpATOPHOU paboThI O
nucuuiinHe  «PasnmuBKa W KpUCTAUIM3alUs CTald» JUId  cTyAeHToB HampasieHust 150400.62
«Meramnyprus» kBanmupukanum «bakanaBp» — MarHUTOropcK: W3A-BO MarHuTOTrOpCK. roc. TEXH.
yH-Ta uM. [.1. Hocoga, 2014. 19c.

3. CemuBanoB B.H., CtonsipoB A.M. [ledeKThl CTAILHOTO CIUTKA: METOIUYeCKUe yKa3aHus
JUTSL BBITIOJIHEHUS TaOOPaTOpHOI padOoThl MO AUCHUIUIMHE «Pa3muBKa M KPUCTAUIM3ALMS CTAIN IS
crynerToB cnenuanbHocT 110100: — Marauroropek: MI'TY, 2003. 18c.

4. CenuBanoB B.H., CromsipoB A.M. Omnpeznenenne TEXHOJIOTHUYECKUX MapaMeTPOB Pa3IUBKU
cranmu Ha cisgooBoir MHJI3 / Metoauyeckue yka3aHusi Jjisl BBIIOJHEHHS KypCOBOM pabOTHI MO
muciuminHe  «Pa3nuBka W KpUCTAJUIM3AIMs  CTanu»  cTyaeHTamu cnenuansHoct 150101
«Metamryprus 4epHbIX MeTaiioB» — 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 pabOTHI MO
muciuiuinae  «Pa3nmmBka W KpUCTAUTM3AIMS  CTalW»  CcTyaeHTamu  cnenuanbHocTH 150101
«Mertamnyprus yepHbIx MeTauioB» — Marauroropek: 'OY BITIO «MI'TVY», 2010. 22 c.

r) IIlporpammHuoe ob6ecnieyenue u MHTEpHET-pecypenl:

IIporpamMmmuoe obecnieuenue

Haumenoranue [10 Ne norosopa CpoKk JIeHCTBYSI JIUTICH3UH
MS Office 2007 |y 135 o1 17.09.2007 GeccpoTHO
Professional
7Zip cB000IHO pacnpoctpansiemoe 110 0OeccpouHO
FAR Manager cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HaszBanue kypca Cchlika
OnekrpoHHas 0aza meproanveckux minanuii East View
Information Services, OO0 «MIBHUC»
HanmonansHas WHPOPMAIMOHHO-aHATN THYECKAS
cucrema — Poccuiickuii uniexc Hayunoro nuruposanus|URL: https://elibrary.ru/project_risc.asp
(PUHIT)

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

https://dlib.eastview.com/

9 MaTtepuaJbHO-TEXHHYECKOE 00ecnedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘IeCKOC obecrneucHue JUCIUIIIIMHBI BKIIFOYACT:


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
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

9 MarepuabHO-TEXHUYECKOE 00eCTIeUeHUE TUCITUTLTNHBI
MarepuanbHO-TEXHHUECKOE 00ecIIeYeHUe JUCIUTUINHBI BKITFOUACT:

1. YyeOHnas ayauropus Ui IpOBEACHUS 3aHATUHN JIEKLIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyUEHMs, CIyXallUMH JUIsl NpeAcTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepeJadyd u
MpeACTaBICHHS Y9eOHON HHPOPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. YueOHas ayquTopus U1 IPOBEAEHUs JIabopaTOpHbIX 3aHATHUH «MojenupoBaHue
CTaJICTIaBMIIBHBIX MTPOIIECCOBY OCHAIEHA JIAOOPATOPHBIM 000PYI0BAaHHEM:

- 1abopaTopHOE 00OPYAOBaHKE: YCTAHOBKA 110 MOJIEIMPOBAHUIO UCTECUEHHS METaula U3
KOBIIAa, CTEHJ C TEMIUIETAMU M3 HENPEPBIBHOIMTHIX 3aroTOBOK, CTEHJ C TEMIUIETaMH W3
CTaJIbHBIX CIIMTKOB, CTE€H/I C 00pa3liaMu Je(EeKTOB U3 CIIUTKA;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHas ayauropus JUis NpoBeIeHHs IPAaKTHYECKUX 3aHATHH OCHAIlleHA:

- TEXHUYECKHMMH CpEICTBAMHU OOyuYeHHUs, CIYyXallMMU JUIsl IPEACTaBICHUS Y4eOHOM
uHpopMauuu OOJIBLIION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IepeJadyd Hu
npeACTaBIeHUs Y9eOHOH nH(pOpMaInu;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

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

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CHIeUaIM3UPOBAaHHON MeOebIo.

5. [Tomenenue 1 cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

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

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

6. Ilomemenne A XpaHeHHs W MPO(UIAKTUYECKOrO OOCIyXHBaHUA Yy4eOHOTro
000pyI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



IMPUJIO)KEHUE 1

6. YueOHO-MeTOouYeCKOoe o0ecneyeHne caMoCTOsATeIbHOI PadoThl 00y4aK0IMXCS

ITo nuciuiuinHe «Pa3nuBKa U KpUCTAUIM3ALNS CTAJIN» IPEAYCMOTPEHA Ay JUTOPHAS U
BHEAYJAUTOPHAs CaMOCTOsITeIbHAs paboTa 00yJaromuxcs.

AynuropHas caMOCTOSITENIbHAs paboTa CTyIEHTOB IPEIIOIAraeT BbIIOJIHEHHE 1a00paTOPHBIX
paboT, perieHue 3a1a4 U paboTy Ha UMUTATOpax-TPeHaXepax Ha MPAKTUUECKUX 3aHATHSIX, a TAKXKe
HalMcaHue KOHTPOJIBHBIX padoT.

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 HAa BEJIMYMHY BECOBOW CKOPOCTH PA3IMBKHU CTaNH,
MCTEKAIOLIEH U3 KOBIA. Pe3ybTaThl MOEIUPOBAHNUS [IEPECUNTHIBAIOTCS HA PEaIbHbIA KOBII
OIpeIelIEeHHOW BMECTUMOCTH C UCIIOJIb30BAHUEM CIIELUAIbHBIX MAaCIITa00B. AHAIU3UPYETCS U
CpaBHUBAETCA BIMSIHUE KaXJI0T0 (DaKTOpa Ha BECOBYIO CKOPOCTh PA3IMBKHU CTAIH.

JlaGoparopHas padora Ne2 «3ydyeHre BHYTPEHHETO CTPOEHHUS CTAIbHON HEMPEPHIBHOIUTON
3arOTOBKH.

I[To nonepeyHbIM TEMIUIETAM ITyTEM 3CKU3UPOBAHMS N3YYaOTCs KPUCTAJUINYECKOE CTPOEHHE,
neeKThl MAKPOCTPYKTYPBI HEMPEPHIBHOIUTHIX 3aTrOTOBOK Pa3IMYHBIX BHJIOB: CIsI00BOH, COPTOBOH,
OJIFOMOBOHA.

JladopaTopnasi padora Ne3 «JledeKThl CTaTLHOTO CIUTKAY.

C ucnonb3oBaHueM Ja00paTOPHBIX 00PA31I0B, METOIMYECKUX YKA3aHUH U aTiiaca u3ydaercs
HECKOJIBKO 3aJJaHHBIX IPENoaBaTeiIeM BHYTPEHHUX U TIOBEPXHOCTHBIX JE(PEKTOB CTAJIBHBIX CIIUTKOB
pa3HOi CTENEeHH PAaCKUCIEHHOCTH, IPUYMHBI UX 00pa30BaHUs U MEPHI 10 MIPEJOTBPALICHHUIO.

Ha npaxkTrueckux 3aHATUSAX 00ydaroIIKUecs pelaoT 3a1a4M 110 pa3IuYHON TEMATUKE U
BBINOJIHAIOT 33/1aHUS] HA UMUTATOpax-TPEHaXXepax 10 HEMPEPHIBHOM pa3iuBKe CTalu (3HAKOMCTBO C
obopynoBannem MHJI3 u TexHonorueit pa3iuBKU CTaN).

IIpumepnl 3aga4:

1. Cramp wmapkm 60C2A pasnmmuBaercs w3 180-TOHHOTO cTajepa3IMBOYHOTO KOBIIA Ha
yetbipexpyubeBoit MHJI3 paauansuoro tuma. Ilomepeunoe ceuenue cnss6oB 150x150 mm. Kakum
JIOJKEH OBITh JUaMETp KaHajla CTaKaHOB B IPOMEXYTOYHOM KOBIIE JUIsI TOTO, YTOOBI MOKHO OBLIO
HOJ/IEP’)KUBATh CKOPOCTh BBITSTUBAHMS 3arOTOBOK M3 KpucTaiu3aropa B mpexaenax 1,9-3,1 m/mun?
[IpoBectu knaccupuKanuio JaHHONH MapKH CTaJH.

2. Cranp mapku 80 paznuBaercs u3 120-TOHHOTO CTanepa3InBOYHOIO KOBIIA HA YETHIPEXPYUbEBOM
MHJI3 BeprukansHoro tuna. [lonepeunoe ceuenue 3arotoBok 180x250 mm. Kakum noimkeH ObITH
JMaMeTp KaHalla CTakaHa B CTajepa3IMBOYHOM KOBIIE /Ui TOTO, YTOOBI MOYKHO ObUIO MOAJEPKHUBAThH
CKOPOCTh BBITATMBAHUS 3arOTOBOK M3 KpHUcTayuin3aTropa B npenenax 1,4—2,3 m/mun? IIposectu
KJIacCU(UKAIUIO TaHHON MapKHu CTaH.

3. Cranp mapku 151c paznuBanach u3 220-TOHHOTO CTaepa3IMBOYHOIO KOBIIIA HA IBYXPYUYbEBOI
MHIJI3 kpuBonuneiiHoro tuna. [lonepeunoe ceuenue cig6os 190x1200 mm, a MepHas AnuHa 7 M.
Pabouass ckopocTh BeITSTMBaHUA Obuta 1,25 m/muH. Yepes 34 muH MammHa Oblla aBapHilHO
ocraHoBJeHa. CKOJBKO MEpHBIX CIII00B OBUIO OTJIMTO M KakoBa WX oOmas macca? Ilposectu
KJIaCCU(UKALIMIO TaHHOW MapKH CTajH.

4. OmnpenenuTs TOJIIMHY CJIOS 3aTBEPACBIIErO METalla B CEPEAMHE 30HBI BTOPHUYHOIO
oXJIaKaeHUs AnuHOoN 9,8 M npu paznuBke ctanu Mapku CBOSA B 3arotoBku ceuenueM 150%150 mm co
ckopocThio 2,6 M/MuH. Kpucrammmsarop natupyuseBoit MHJI3 panuansnoro tumna umeer Boicoty 900
MmM. [IpoBecTu kinaccudukaluio JaHHOM MapKy CTallu.

5. Onpenenuth JUIMHY JYHKH JKUAKOM cran Mapku 38XM BHYTpH 3aroTOBOK CEYEHHEM
152x170 MM mpu CKOpOCTH BBITATHBaHHUS 2,8 M/MUH Ha nsatupyubeBoit MHJI3 panuanbHOro THna.
[IpoBectu knaccuuKanuio JaHHOW MapKy CTaJH.

B Teuenue cemectpa oOydaromnrecs NUITYT KOHTPOJIbHBIE paOOThI, KXl pa3 OTBedas Ha
OJIUH TEOPETUUYECKHUI BOIIPOC, BBINOJIHSASA OJJHO MPAKTUYECKOE 3aJaHHEe MO PELICHUIO 33a]Ja4ul COITIaCHO
TEMAaTUKU MPAKTUYECKUX 3aHATUH, KIaCCU(PHULIUPYS CTalb 3aJaHHON MapKu.

Knaccugukanus cranu 3aaHHON MapKH IPOU3BOAUTCS 110 CIEAYIOIUM IPYIIIaM:
— COJepKaHue YIiIepo/a;
— Ka4ecTBO;
— CTEIIEHb JIETUPOBAHHS;



— CTENEHb PACKUCICHHOCTH.
IIpuMepsI KOHTPOJIBLHBIX 3aIaHUI

KonTtpoabsnas padora Nel
3ATAHUE Nel

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

2. Ompenenuts NPOJODKUTENLHOCTh 3aTBEPAEBAHUS W TIIYOWHY JIYHKH XHJIKOTO MeTajula B
HEMPEPBIBHOJIUTOM 3aroTOBKE ¢ pazmepamu nonepeyHoro ceuenus 190x1500 mm u3 ctanu mapku 181°C
IIPY BBITTHBAHUU 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 U3JI0KHULIBI ¢ TPUOBUIbHBIMH HAJICTABKAMHU.

2. Onpenenutbh TPOAOKUTEIBHOCTh 3aTBEPIEBAHUS M TNIYOWHY JYHKH XUAKOTO METallja B
HENPEPBHIBHOIUTOM 3ar0TOBKE C pa3MepaMu MnorepeyHoro ceueHus 124x124 mm u3 cranu mapku 60C2A
IIPU BBITATHBAHUH 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
HEIMPEPHIBHOJIUTOM 3aroTOBKE C pa3MepaMu momnepeyHoro ceueHus 160x180 MM U3 ctanm Mapku
38XT'HM nipu BHITSITUBAaHUHU CO CKOPOCTHIO 2,6 M/MHH.

3. IlpoBecTH KiIacCU(pHUKAIMIO JAHHONH MapKH CTaJIH.

3AJJAHUE Ne4

1. MakpocTpyKTypa CIUTKOB CIOKOMHOM CTaIM IpU pa3IUuBKE B YIIUPEHHbIE KHU3Y U3JI0KHUIIBI C
TEIUIOU30JISIIMOHHBIMY BCTaBKaMH, BEIMYMHA TEXHOJIOTMYECKUX OTXOJI0B IPU IPOKATKE.

2. OnpenenuTs TONIMHY €05 3aTBEPEBIIET0 METala Ha BBIXO/1€ U3 KPUCTANIN3AaTOpa JUIMHON
950 mm nipu paznuske cranu Mapku 181'C Ha kpuBonuHeiinoit MHJI3 co ckopoctbio 0,8 M/MHUH.

3. [IpoBecTu knaccuuKaIyio TaHHOW MapKH CTaJIH.

3AJJAHUE Ne5

I. MaxkpocTpykTypa CIUTKOB KHMSIIEH CTAIA C MEXAaHWYECKUM 3aKylTOPUBAHUEM U
TEXHOJIOTMYECKHE OTXOJbl METaJIJIa NP MpOKaTKe. Pob MOBEPXHOCTHON KOPKHU INIOTHOIO METAUIA B
TaKHUX CIIUTKaX, MEXaHU3M ee (popMHpOBaHUS.

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

3. IlpoBecTH KiIacCU(pHUKAIMIO JaHHONH MapKu CTaJH.

KonTtpoabHnas pabora Ne2
3AJJAHUE Nel

1. MakpocTpykTypa CIMTKOB KHUISIIEW CTaIM C XMMHYECKUM 3aKyllOPUBaHUEM U
TEXHOJIOTHYECKHE OTXOJIbl MeTalljia MpH MpokaTke. Poib MOBEpXHOCTHOIN KOPKHU MJIOTHOTO METajula B
TaKUX CIUTKAX, MEXaHU3M ee (POPMHUPOBAHUS.

2. OnpenenuTs MIyOUHY JYHKH 5KUJKOTO METajljla B HEMPEPBIBHOJIIUTOM 3aroTOBKE C pa3MepaMu
nornepeyHoro ceueHus 152x170 mm u3 cranu mapku 35XH npu BEITATUBaHUU 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 (POpMUPOBAHHMS.

2. OnpenenuTh IITyOHHY JIYHKH *KHMJKOTO MeTajljla B HEIPEPBIBHOJIUTOMN 3aroTOBKE C pa3MepaMu
nornepeyHoro cedenus 120%150 mm u3 cranu mapku 80P rpu BBITATUBAaHUU 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 JKUJKOTO METaJIa B HEMPEPHIBHOJIUTON 3aTOTOBKE C pa3Mepamu
nornepeyHoro ceueHus 270x1200 mm u3 cranu mapku 171'1C npu BeITAruBaHuM co ckopocthio 0,95
M/MUH.

3. [IpoBecTu knaccuUKaIyio TaHHOKH MapKy CTaJIH.

3AZIAHUE Ne4
1. KapTuHa 30HanbHOM XMMUYECKON HEOJHOPOJHOCTH YIIMPEHHOTO KBEPXY CIUTKA CHOKOMHOW CTaM C
MOSICHEHUSIMH.

2. OmpenenuTh TOJIIMHY CJIOS 3aTBEPJAEBIIEr0 MeTaljla B CEpeIuHE 30Hbl BTOPUYHOTO
oxJaxJaeHus JumHoN 35,8 M mpu pasnuBke cranu mapku Ctr. 3nc Ha kpuBosnmHeniHot MHII3 co
CKOpOCTHIO 1,2 M/MHH (KpUCTAIITU3AaTOP UMEET BBICOTY 1200 MMm).

3. IlpoBecTH KiIacCU(pHUKAIMIO TAaHHONH MapKu CTaJIH.

KonTpoabHast padora Ne3
3AJJAHUE Nel
1. KapTuHa 30HaJIbHOM XMMUYECKOH HEOTHOPOIHOCTH CIMTKA KUIIAIIEH CTaIN ¢ MEXaHHUYECKUM
3aKyIOPUBAHUEM C TIOSCHEHUSMHU.

2. OnpenenuTh TOJIIMHY CJOs 3aTBEPACBIIErO MeTasla B CEepeiHE 30HbI BTOPUYHOIO
OXJIAKJEHUS JJIMHOU 28 M nipu paznuBke ctayiu Mapku 10nc Ha kpusonuHerinoit MHJI3 co ckopocTbio
1,05 m/MuH (kpuctamiuzarop umeeT anuny 1000 mm).

3. IlpoBecTH KiIacCU(pHUKAIMIO TAaHHONH MapKu CTaJIH.

3AJJAHUE Ne2

1. Cranepa3nuBOYHBII KOBII, yCTPOHCTBO U XapaKTEPUCTHKA.

2. Cranp mapku 10XCHJ[ paznmuBanmace u3 260-TOHHOrO cTanepa3IMBOYHOTO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonuneiinoro tumna. [lonepeunoe ceuenue cisiooB 220x1600 mMm, a MmepHas
uinHa 9M. PabGouas ckopocth BbITsArMBaHus Obu1a 0,8 M/MuH. Uepe3 51 MuH MaiuHa Oblia aBapuitHO
octaHoBieHa. CKOJNBKO MEpHBIX ciII00B OBLIO OTAMTO M KakoBa ux oOmias wmacca? [Iposectu
KJIacCU(UKAIUIO TaHHON MapKu CTaH.

3AJJAHUE Ne3

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

2. Cranb Mapku 20mnc paznubaercs U3 300-TOHHOTO CTanepa3InBOYHOIO KOBIIIA HA IBYXPYUbEBOI
MHIJI3 kpuBonuneitHoro tuna. [lonepeunoe ceuenue cnsg6o 240x1100 mm. Kakum pomkeH ObITh
JMaMeTp KaHaja CTaKaHOB B MPOMEKYTOYHOM KOBILIE JJIi TOTO, YTOObI MOXKHO OBLIO MOAJIEPKHUBATH
CKOpPOCTh BBITATHBaHMs CcJIs100B U3 Kpuctaumzaropa B npenenax 0,4—1,1 m/mun? Ilposectn
KJIaCCU(UKALIMIO TAaHHON MapKH CTaJH.

IIpumepHBbIe BONIPOCHI /Il MOATOTOBKH K YCTHOMY OIIPOCY

1. Kpucrammueckas CTpyKTypa HENPEPBIBHOJIUTBIX 3aroToBoK, oTiauThix Ha MHII3
BEPTUKAJIBHOIO THIIA.

2. Kpucraminueckas CTpyKTypa CIMTKOB CIIOKOMHOM CTaJld IIPU PA3JIMBKE CTAIM B YIIUPEHHBIE
KBEpXY U3JIOKHUIIBI ¢ TPUOBLTLHBIMH HAJICTABKAMHU.

3. MakpocTpyKTypa HENpepbIBHOIUTOrO cisiba mpu pasnuBke craau Ha MHJI3 BepTukanbHOro
THUIIA, BEIMYMHA TEXHOJIOTMYECKUX OTXOJI0B METaJlIA.

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

5. MakpoCTpyKTypa CIMTKOB CIIOKOWHOM CTAJIA IIPU PA3JIMBKE B YIIMPEHHBIE KBEPXY W3JI0KHULIBI
C MPUOBUTLHBIMU HAJICTABKAMHU, BEIMUMHA TEXHOJIOTMUECKUX OTXOJ0B IIPU MX MPOKATKE.

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

7. MakpOoCTpyKTypa CIMTKOB CIIOKOWHOW CTAJIA MPH PA3JIMBKE B YIIUPEHHBIE KHU3Y U3JI0KHHUIIBI C
TEIION30JISIIMOHHBIMY BCTaBKaMM, BETMYMHA TEXHOJIOTMUECKUX OTXOJ0B IIPU MPOKATKE.

8. MakpoCTpyKTypa CIHNTKOB KHIISIIEH CTald M TEXHOJOTMYECKHE OTXOAbl MeTajlla IIpH
npokarke. Poyib ITOBEPXHOCTHOM KOpPKM IIIOTHOIO MeETaula B TAaKUX CINTKAaX, MEXaHW3M €€
dbopMupoBaHHSL.

9. MakpocTpyKTypa CIUTKOB MOJYCIIOKOMHOW CTalM M TEXHOJIOIMYECKUE OTXO/bl METajia Ipu
UX IpoKaTKe. Posib TOBEPXHOCTHBIX My3bIPEH B TAKMX CIUTKAX U MEXAHU3M UX (POPMUPOBAHMSL.

10. Kpucramnuueckass CTpyKTypa HENPEPBIBHOIMTHIX 3aroTOBOK, OTAMTBIX Ha MHIJI3



KPUBOJIMHEHHOI'O TUIIA.

BaeaynuTopHasi camocTosiTenbHast paboTa 0OydYaIOIIMXCsl OCYIIECTBIISICTCS B BUJE M3yUCHHUS
JUTEPATYpPHI 110 COOTBETCTBYIOLIEMY pa3Jiesly AUCLHUILUIMHBI C IPOPAaOOTKOM MaTepuana U BbIIOJIHEHUS
MHAMBUAYAJIbHON paOOThl 10 ONPEAEICHNUIO TEXHOJIOTMYECKUX NAapaMeTPOB HEMPEPBIBHON pa3iMBKU

ctaxu Ha MHJI3 KOHKPETHOTI'O THUIIA (TeMa OJIHOTI'O U3 BAPpUAHTOB Sa,Z[aHI/Iﬁ Ipe€aACTaBJICHA B ITPUIIOKCHUU
2).



MNPUJIO)KEHHE 2

7. OnleHOYHbBIE CPeACTBA IVIsl NPOBEAEHUS NMPOMEKYTOUYHOM aTTecTalluu
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPEACTBA 1JIfl NPOBEACHHS

MPOMEKYTOYHOM aTTeCTANMH:

CTpYKTYPHBII
PYKTYP [Tnanupyemblie pe3yabTaThbl
3JIEMEHT
oOyueHus
KOMIIETEHI[MHA

O1eHOYHEIE cpe€acTBa

ITIK-1: Cnoco0eH BBIIONHATH TEXHOJIOTHYECKHE Orecpanuru 110 MmoJIy4YCHUIO MeTaHHprquCKOﬁ

IPOAYKINH, €€ JaJbHelel o0paboTke

IIK-1.1 OcymiecTBisieT
TEXHOJIOTHYECKHE

METaJTyprUYeCcKOi

TPOJTyKITHH,
JnanpHenein oopadoTke

oncpanv 10 IMOJTYYCHHIO

c€C

Teopemuueckue 60npocwl K IK3AMEHY:
1. Kpucmannuueckas cmpykmypa Henpepbl8HOIUMbIX
3a20moeok, omaumueix na MHII3
8EpMUKATILHO20 MUNA.
2. Kpucmannuueckas cmpykmypa CIumko8 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. Makpocmpykmypa copmogou  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 caumkoé noayChOKOUHOU Cmanu u
mexHoso2uecKue omxoo0bl Memaila npu ux npoxKamke.
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 pasnueke cmanu.
13.  Knaccuguxayus  MHJI3.  /JJocmouncmea  u
Heoocmamxku MHJI3 ¢ u3zoeHymoti mexHono2uyeckou
ocvio.
14. Koncmpyxkyuu kpucmannuzamopoe MHJI3.
15. TemnepamypHo-CKOpOCMHOU peXCUM HEeNnpepul8HOU
PA3IUKU Cmanu.
16. Ilpomescymounsiii kosut MHJI3.
17. Yempoiicmeo 30nbt mopuunozo oxnaxcoenuss MHJI3.
18.  Yempoiicmeo — cmanepaznueounvix  kKoswieu  u
KOBULEBbIX 3aMBOPO8.




CTpyKTypHBIi
3IEMEHT
KOMIIETEHIINH

IInanupyeMsble pe3yabTaThbl
oOyJeHus

OneHouHble CpeacTBa

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

20. [degpexmuvl cmanbHulX CIUMKOS U HENpepblEHOIUMbIX
3A20MOBOK.

21. Pexxcum emopuuno2o oxaaxcoeHus Henpepvl8HOIUMbIX
3A20MOB0K U C008.

22. Yempoticmeo azpecamos pe3ku 3a20mo8oK Ha MepHble
OJIUHDL.

Ha npakmuueckux 3aHAmMUAX peuiaomcs 3a0asu no
onpeoenenuo:

— MONWUHDL C105 3ameepOeduIe20 Memanid 8
HEenpepuleHOIUMOU 3a20MosKe 0I5l PA3IUYHbIX MeC
mexnono2uyecxkoeo karnaia MHJI3;
— MOWYUHBL NOBEPXHOCMHOU KOPKU NIOMHO20 MeMaiid 6
caumKe Kunsaujen cmanu,
— 2N1yOUHbl 3a71e2aHUsl NOBEPXHOCMHBIX NY3bIpell 8 CIUMKe
NOJIYCNOKOUHOU CManu,
— NPOOONIAHCUMENLHOCTU 3AMEEPOEBANUS CINATbHBIX
CIUMKOB U HENPEPBIBHOIUMDBIX 3A20MOBOK PA3TUYHO2O
cevenus;
— NPOOOIAHCUMENbHOCU PA3IUBKU MEMALA 8
uznoxcHuywl u Ha MHJI3;
— NPOMSACEHHOCU JIVHKU HCUOKO20 MEemala 6Hympu
Henpepvl8HOIUMbIX 3d20MOBOK,
— duamempa omeepcmusi KaHa1a pasiueouHo20 CMAKaHa
8 CIanepasIu8oYHOM UL NPOMEIHCYMOYHOM Kogule OJisl
VCA06UU PA3IUEKU CManu 6 usnodcHuysl u Ha MHJI3;
— npouszsooumenvrocmu MHJI3.

Ilpumep 3a0anus na epinoIHeHUe UHOUBUOYATbHOU
padbomul

MUHUCTEPCTBO HAYKH U BBICIIETO 00Opa30BaHUS
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.

BrInoaHUTE pacuer HempepbIBHON Pa3IMBKU CTAJIM Ha
JIBYXPY4YbEeBOM
MHJI3 kpuBONIMHEMHOTO THIIA JIJIST CIIETYIOIIUX

YCJIOBUU:

- BMECTUMOCTb CTaJIepa3IMBOYHOrO KoBiia 360 T;

- MeTayutypruyeckas jimuHa MHJI3 35,8 M;

- JUIMHA KpUCTAJJIN3aTopa 950 mm;

- paanyc KpUBHU3HBI 0230BOM CTEHKH KpUCTAILIIN3aTOpa
8,0 M;




CTpyKTypHBIi
3IEMEHT
KOMIIETEHIINH

IInanupyeMsble pe3yabTaThbl
oOyJeHus

OneHouHble CpeacTBa

- Mapka ctamu  08;
- pa3Mephl OMEPEYHOT0 CEUEHHUS 3aTOTOBKH
2501730 mm.

XapakTeprucTUKa 30HbI BTOPUYHOTO OXJIAXKICHUS
MIpUBE/ICHa HA 00OPOTHOI cTOpoHe 3ananus. [pyrue
JaHHbIE, HEOOXOAUMBIE JIJISl pacyeTa, IPUHSTh
CaMOCTOSITENIBHO.

Coneprxanue pabOTHI:
1. Onpenenenue napaMeTpoB KUAKOTO MeTaslIa
(. [PI. 0.
2. Pacu€t npo1oKUTENIbHOCTH 3aTBEpICBAaHUS
3aroTOBKH.
3. Ompenenenue pabouell CKOPOCTH U Tuana3zoHa
CKOPOCTEH pa3IMBKHU.
4. OmnpeneneHre CKOPOCTU PA3JIUBKU U TUaMeTpa
KAaHaJIOB CTaKaHOB B
CTallepa3IMBOYHOM U IPOMEKYTOUHOM
KOBIIAX.
5. Onpenenenve napaMeTpoB HACTPONKU
KpUCTAJIJIN3aTOpa U 30HbI
BTOpUYHOrO oxiaxaeHus (3BO).
6. OnpeneneHre OCHOBHBIX TapaMETPOB
CUCTEMBI OXJIAKICHUS
KpHUCTAJIIIN3aTOopa.
7. Pacyér pexxuMa BTOPUUHOTO OXJIAXKICHHUS
3aroTOBKH IIPHU BBITATUBAHUH €€
co ckopocTsio 0,75 M/MHH.
8. Pacuér AnuTenbHOCTH pa3uBKHU IIJIaBKU MIPU
paboueil ckopocTH
BBITSITUBAHUSI 3aTOTOBKH.
9. Pacuér rogosoii nmponssoautensnocty MHII3.

PyxoBoaurens pabotsl: npod., 1.1.H. A.M. CronsipoB




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

[TpomexyTouHas arTecTanus 1Mo AUCHUILTNHE «Pa3/InBKa U KpUCTAITH3AINS CTAIIN
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
3aJaHKe B BUJIC 3aa4H.

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
3HAHUSAMU, YMEHUSMHU, IPUMEHSET UX B CUTYalUSIX MOBBIIICHHON CII0)KHOCTH;

— Ha OIICHKY «X0po1uo» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHbIC OIIMOKN, HETOYHOCTH, 3aTPyJHEHHS IPY aHATUTUIECKUX OTepaIHsX, IIEPEHOCE
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] OTCYTCTBHUE OTIEIIbHBIX 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% TeopeTHyeckoro Marepuana, 10MycKaeT CylleCTBEHHbIE OIIMOKH, HE
MOYKET MOKa3aTh WHTEIUIEKTyaJIbHbIE HABBIKU PEIICHUs MPOCTHIX 3a/1aY;

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha

YPOBHE BOCIIPOU3BCACHUS U 00BSICHEHHS I/IH(I)OpMaI_[I/II/I, HE MOJXKCT ITOKAa3aThb UHTCIIJICKTYAJIbHBIC
HAaBBIKW PCIICHHA ITPOCTBIX 3a1a4.



