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PaGouas nporpamma cocrasiena Ha ocHoBe PI'OC BO 1o HanpasieHHIO MOATOTOBKH
22.03.02 Metamnyprus (ypoBeHb OakanaBpuara) (nmpukas Muno6puayku Poccrnn ot 04.12.2015
r. Ne 1427)

PaGouasi mporpamma pacemoTpena u o106peHa Ha 3aceaHun Kadeapsl Metamtypriu u

XUMHYECKUX TeXHOJIOTHit
18.02.2020, nporokon Ne 6 % -
3aB. kadenpoii LM/ ~ A.C. Xapuenko
PaGouast mporpamma ogo6peHa MeToau4ecKoi komuceneit UMMuM
20.02.2020 r. mpotoko Ne 5 /)/,»"?:_'__, e '
[pencefarens «= A.C. CaBuHOB

3
Pabouas mporpamma cocrasiena: W
npodeccop kapeapet MuXT, 1-p TexH. HayK “ AM. Cronsipos

=

Penienzenr:

Hupexrop OOO"[1InakcepBrc" , KaHI. TEXH. HAYK /SQ oLleg é — A.b. Benuxwuii




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.C. XapueHko

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2022 - 2023
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmoTtpena, o0cyxaeHa u ogoopena s peanuzanuu B 2023 - 2024
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKO

PaGouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanuszamnuu B 2024 - 2025
y4eOHOM IOy Ha 3acefaHuu Kapeapsl MeTaTypriud i XHMHYECKAX TEXHOJIOTHI

IIporokom ot 20 1. Ne

3aB. kadempoii A.C. YapquKo

Pabouas mporpamma rnepecMoTpeHa, o0cyxieHa u ooopena i peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokom ot 20 1. Ne

3aB. kadempoii A.C. YapquKo




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

HenssMu ocBoeHUst AUCUMILUIMHBL «Pa3nuBKa M KpUCTAUIM3aLUS CTajln» SBISIOTCS
O3HAKOMJICHHE oOOydarolmmxcs ¢ mporeccaMu (HOpMHUpPOBAHHUS CTalIbHBIX CIUTKOB H
HENPEPBIBHOIMUTHIX 3arOTOBOK, UX CTPOCHHEM, M3y4CHHE CIIOCOOOB M TEXHOJOTHHA MOTYICHHS,
KayecTBa MPOU3BOIUMOM IPOAYKIIUH.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnmua Pa3znuBka W KpucCTaUIM3alys CTaldd BXOAUT B BapUATHUBHYIO YaCTh
y4eOHOro T1aHa 00pa3oBaTeIbHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMuUpOBaHHBIC B pe3yJIbTaTe U3yUYCHHUS JUCITUTUIHH/ TPAKTHK:

MaremaTuka

dusuka

Mertautyprudeckas TeIIOTEXHUKA

OCHOBBI METAJULYPrUU€CKOr0 MPOU3BOCTBA

BrimiaBka cranu B KOHBEpTEpAX

BrimuiaBka cranu B 35ieKTponeyax

DIEeKTpOMETAIUTYprus CTaJIH U CILIABOB

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOIUMBI 7151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka K 3aIMTe U 3alIUTa BBITYCKHOM KBAJIM(DUKAIIMOHHOM PabOThI

[ToaroroBka K caye v craya rocyAapCTBEHHOI 0 3K3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbTare ocBOEHUS AUCHUILIUHBI (MOAyns) «Pa3nuBka M KpUCTAJUIM3aLUs CTaJIN»
oOyyJaronuiics J0mKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

I1K-4 roToBHOCTBIO HCIIOIH30BaTh OCHOBHEIS IMMOHATHS, 3aKOHBI 1 MOJCJIN TCPMOJAUHAMUKU,
XHUMHYISCKOM KHHCTHUKHU, IICPECHOCA TCIIJIa U MACCHI

3HaTb OCHOBHBIC 3dKOHOMCPHOCTH ITPOLIECCOB MACCOIIEPCHOCA TPUMEHUTEIIBHO K
mponeccaM pas3jinBKu CTajiv, ONMChIBATb, PACCYUTHIBATh U aHAJIU3UPOBATH
MPOLECChI IICPEHOCA TCIIJIa U MACChI, BBIACIIATH d)aKTOpLI, OIPCACIIAOIINC
X HHTCHCUBHOCTbD

YMers pacno3HaBath () PeKTHBHOE penieHue oT HedPPEKTUBHOTO, IPU PEIICHUH
3a7a4 CJI0KHOI'0 TEIUIOOOMEHa

BJ'Ia}IeTB METOOaMHU pacydcTa MPOLUECCOB KOHBEKTHUBHOI'O TCILIO- K MaCCOIIEPEHOCA,
nepcaadu TeIjia U3JI1ydCHUCM U MOJICKyJIHpHOfI TCIUIOMPOBOJAHOCTBIO




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 70,4 akaj. 4acoB:
— aynuTopHas — 66 akaj. 4acos;

— BHeaynuTopHas — 4,4 akaJ1. 4acoB

— caMocTosTeNnbHas pabora — 37,9 aka. 4yacos;
- B popMe MpaKTHUECKOM MOAroTOBKH — 10 akaa.gyacoB
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

®dopma aTTecTaluu - KypcoBas paboTa, IK3aMeH

AynuropHas s
o | xonraxtHas pabota E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) = A . P Kon
S S ©|caMOCTOSTEeNbHOM |  yCIIeBaeMOCTH U
JUCLUTUTAHBI 3 £ < . | xomnereHuun
@) g & paboTsl TIPOMEKYTOYHOH
nmab. |mpakr. | 3.8
Tlex. Z'g aTTecTaluu
3aH. 3aH. | &
1 3aTBepaeBaHue cTaIu
Nzyuenue
1.1 3arBepneBanue y
JUTEPATypHl U
CTaJIbHBIX CIIUTKOB U
1 1 2 noarotoBka k. |KonrposbHas pabora IK-4
HETPEPBIBHOIUTHIX .
KOHTPOJIbHOW
3arOTOBOK
pabote
8 O3HaKOMJIEHHE C
1.2 Pacuer 3aTBepacBaHUs METOIUKON IIpoBepka
CTaJIbHBIX CIIMTKOB U 1 1 2 pelieHus 3ajiad, Ppe3y/IbTaTOB K4
HETPEePhIBHOIUTHIX MOJITOTOBKA K peleHus 3aaay.
3aroTOBOK KoHTpOJbHOH  |KoHTponbHas paboTa
pabote
Wroro no pazneny 2 2 4
2 Kpucrannmzamms crana
Nzyuenue
JIMTEPATypPbL
2.1 CoBpeMeHHast TeopHst ’
p p 1 2 1/11 2 noarotoBka k. |KonrpossHas padora I1K-4
KPUCTAIIU3ALN .
KOHTPOJIbHON
pabote
Nzyuenue
JUTEPATYPHI,
03HAKOMJICHHE C
8 . IIpoBepka
METOAMKOM
pe3y/IbTaToB
peuieHus 3aaad,
2.2 Kpucrammmaeckas odopmnenue DCLLICHI 33114,
c% F; a JINTOM cTanu ! 2 Vi 2 €3 rJ)H)TaTOB satura TK-4
PYKTYP pesy nabopaTtopHOi
11a00paTOPHBIX
paboTsl,
pabor,
KOHTpOJIbHAs paboTa
MOJITOTOBKA K
KOHTPOJIbHOM
pabote
HWroro no pazaery 2 4 221 | 4

3 MakpocTpykTypa MeTasuia




Wzyuenne

JUTEPaTypBbl,
03HaKOMJICHHE C
. IIposepka
METOIUKOI
pe3yibTaToB
3.1 MakpocTpyKTypa pelieHus 3a/1a4,
CIIMTKOB KHITALIEH odopmiieHHE PCIICHHA 33111,
N 1/11 P 3aluTa I1IK-4
MOJIYCIIOKOMHOM 1 Pe3yNbTaTOB .
VR nmabopaTopHOH
CIIOKOHHOM cTanu 71ab0PaTOPHBIX
paboTsl,
pabor,
KOHTpOJIbHAs paboTa
MOATOTOBKA K
KOHTPOJIBHON
pabore
Wzyuenne
JIUTEPATypEI,
03HaKOMJICHHE C
. IIposepka
METOIUKOI
pe3yJIbTaToB
peleHus 3a1a4,
3.2 MakpocTpyKkTypa pelieHus 3aaad,
odopmiieHue
HETPEPHIBHOIUTHIX /11 3aIuTa IK-4
Pe3yNbTaTOB N
3arO0TOBOK 1abopaTopHOH
71a00PaTOPHBIX
paboTHI,KOHTPOJIbHAS
pabor,
pabora
MOJITOTOBKA K
KOHTPOJIBHON
pabore
Hroro no pazpeny 2/21
4 Xumudeckas HEOTHOPOJHOCTH
MeTajula, BKJIIOYCHHS U Tas3bl B
CTaIu
Nzyuenne
JIUTEPATyPBI,
03HAKOMJICHHE C
o IIposepka
METOJUKOM
4.1 NlennputHas n pe3yIBTaTOB
peuieHus 3ajad,
30HaJIbHAA XUMHYCCKasA peuIeHus 3aaa4,
odopmiieHue
HEOJTHOPOTHOCTH CITUTKOB H 1/11 3aIuTa [1IK-4
pe3yNbTaToB .
HETIPEPhIBHOIUTBIX 1abopaTopHOI
71a00PaTOPHBIX
3aroTOBOK aGoT paboTsl,
P > KOHTpOJIbHAs paboTa
MOJITOTOBKA K
KOHTPOJIBHOM
pabote
Nsyuenune
JIUTEPATYPBI,
03HAKOMJICHHE C
o IIpoBepka
METOJUKOM
4.2 Hemerainieckue pe3ynbTaToB
peuieHus 3a1ad,
BKJTFOUCHUSI U Ta3bl B odopmTeHHe penIeHus 3a/1a4,
CIIUTKAX U 1/11 p 3amuTa [K-4
Pe3yJIbTaToB .
HEMPePbIBHOJIHUTHIX nabopaTopHOH
11a00paTOPHBIX
3aroToBKax aGoT paboTsl,
P ’ KOHTpOJIbHAs paboTa
MOATOTOBKA K
KOHTPOJIbHOM
pabore
Hroro no paspeny 2/21

5 JledekThl CTaNbHBIX CIUTKOB U
HENPEPhIBHOJHUTHIX 3aTOTOBOK




Wzyuenne

JUTEPaTypBbl,
03HaKOMIJICHHE C Mposepka
METOIMKOM POBCP
pe3yibTaToB
pelieHus 3a/1a4,
odpopmteHHe pemeHus 3aaad,
5.1 Buyrpennue nedexTsl 0,5 0,5 1/11 3 IjI L TATOB 3aluTa I1IK-4
pe3y nabopaTopHOi
71ab0PaTOPHBIX 6
pabor, paboTsl,
KOHTpOJIbHAs paboTa
MOATOTOBKA K
KOHTPOJIBHOH
pabote
Wzyuenne
JIUTEPATypEI,
03HaKOMJICHHE C Mposepka
METOAMKOM POBEP
pe3yJIbTaToB
peleHus 3a1a4,
5.2 IloBepXHOCTHBIE odopmienue DCHICHIA 3213,
' 1 1 1/11 3amuTa [K-4
e eKThI pe3yIbpTaToB .
1abopaTopHOH
71a00PaTOPHBIX 6
pabor, paboTHI,
KOHTpOJIbHAs paboTa
MOJITOTOBKA K
KOHTPOJIBHON
pabore
Nzyuenne
JUTEPATYPHI,
O3HAKOMJICHHE C MpoBepka
METOIMKOH POBep
pe3yJIbTaTOB
peuIeHus 3aj1ad,
odpopmteHHe pemeHus 3aaad,
5.3 Jedexrsl popmsr 0,5 0,5 C3VIILTATOR 3almrTa [K-4
pesy n1ab0paTOpHOM
11a00PaTOPHBIX 6
pabor, paboTsl,
KOHTpOJIbHAs paboTa
MOJITOTOBKA K
KOHTPOJIBHOM
pabote
Hroro mo pazneny 2 2 2/21
6 PazniBOYHbIC KOBILIH.
VcreueHne MeTasia u3 KOBIIa
Nzyuenue
JIUTEPATYPBI,
03HAKOMJICHHE C Tposepka
METOIUKON
6.1 Cranepa3nmiMBOYHbIC A pe3yJIbTaToOB
. pelieHus 3az1ad,
KOBIIIH: KOHCTPYKIHS, pelieHus 3aad,
odopmnenue
OrHeynopHas (pyTepoBKa, 05 | /11 1 C3VIIBTATOR 3amuTa [1K-4
KOBIIEBBIE 3aTBOPEI, pesy nabopaTopHOM
11a00paTOPHBIX
IKCILTyaTalus aGor paboThI,
P ’ KOHTpOJIbHAs paboTa
MOATOTOBKA K
KOHTPOJIbHOM
pabore
Nsyuenue
JUTEPATYPHI,
03HAKOMJICHHE C Tposepka
METOIUKOM
. OME)KYTOYHBIE €3yJIbTaTOB
6211 A
) peuieHus 3a1ad,
KOBIIIH: KOHCTPYKIHS, pelieHus 3aad,
odopmiieHue
OorHeynopHas (pyTepoBKa, 0,5 3amuTa [1K-4
pe3yNbTaTOB 6 .
KOBIIEBBIE 3aTBOPEI, nabopaTopHOH
11ab0paTOPHBIX
IKCILTyaTalus aGor paboThl,
P ’ KOHTpPOJIbHAs paboTa
MOATOTOBKA K
KOHTPOJIBHOM

pabote




Wzyuenne

JUTEPaTypBbl,
03HAKOMJICHHE C
. IIposepka
METOIUKOI
6.3 T'mapoxnHaMuKa pe3yJIbTaToOB
pelieHus 3a/1a4,
WCTEUCHHUS MeTaJIa U3 pemeHus 3aaad,
odopmiieHHE
koBa. CKOpoCTh U 1/11 1 1 3aImTa I1IK-4
pe3yIbTaToB .
MPOJODKUTENHHOCTD nmabopaTopHOH
11ab0paTOPHBIX
Pa3IMBKU CTAJIH aGor paboTsl,
P ’ KOHTpOJIbHAs paboTa
MOATOTOBKA K
KOHTPOJIBHON
pabore
HUroro no pazaeny 221 2 4
7 HenpepbIBHAs pa3iHBKa CTAIN
Nzyuenne
JIUTEPATyPBI,
O3HAKOMJICHHE C
METOIUKOM IIposepka
peuIeHus 3a1ad, pe3yNIbTaToB
. odopmienue SIICHUS 33124
7.1 Yerpoiicteo MHII3 4 421 | 3,9 bop P Aa, [K-4
Pe3yJbTaToB KOHTPOJIbHAS
11a00paTOPHBIX pabora. 3amuTa
pabor, KYpCOBO# paboThI
HOJrOTOBKA K
KOHTPOJBHON 1
KypCOBO#i paboTam
8
Nzyuenne
JIUTEPATYPHI,
03HAKOMJICHHE C
METOIUKOMN IIposepka
SILCHNS 3a7a4 €3yJIbTaTOB
7.2 Texnororus poQ)o MIICHUE ’ é)l.l.le}l/-ll/lﬂ 3a1a4
HENPEPBIBHON pa3IuBKU 2 2 4 p p ’ [K-4
cram Pe3yNBTaTOB KOHTPOJIbHAS
11a00paTOPHBIX pabora, 3amuTa
pabor, KypCOBO# paboThI
HO/rOTOBKA K
KOHTPOJIBHOH U
KypCOBOH paboTam
HWroro no pazaeny 6 621 | 7,9
8 Pa3immBKa CTaNy B M3JI0KHHIIBI
NsyueHue
JIMTEPATyPHI,
03HAKOMJICHHE C IIpoBepka
8.1 Cnoco0bI pa3nuBKu 2 1 2 METOUKOM pe3y/IbTaToB K4
CTaJX B M3JI0KHUILIBI peuieHus 3a1ad, penIeHus 3a1a4,
MOJITOTOBKA K | KOHTPOJIbHAS paboTa
KOHTPOJIBHON
8 pabore
Nzyuenue
JUTEPATYPHI
8.2 Konctpykuus PATYPEL,
03HAKOMJIEHHE C IIposepka
n3MoHUL. TexHoIoTns METOIHKOI C3VILTATOR
Pa3UBKU B U3J107KHULIBI 221 | /11 A pesy. [K-4
N NI peuieHus 3aaad, pelieHus 3a1ad,
KUIISIIIEH, TOTYCIIOKOWHOH,
N MOATOTOBKA K | KOHTpOJIbHAsSI paboTa
CIIOKOHHOM cTanu .
KOHTPOJIBHON
pabote
Uroro no pazaeny 421 | 2/11 2

9 KoHTposb KauecTBa JIMTOrO
MeTajuia




9.1 CniocoObl KOHTpPOJIS

Wzyuenne

Ka4yecTBa CIUTKOB U [TATCPATYDBI,
1 1 2 noarotoBka k. |KonrposbHas pabora I1K-4
HETPEPHIBHOJIHUTHIX .
KOHTPOJIBHON
3ar0TOBOK
pabote
92 Nzyuenne
TeXHUKO-3KOHOMHYECKHE 1 1/11 2 TTHTCPATYPEL, DK3aMeH [1K-4
MOATOTOBKA K
MIOKA3aTeNIN Pa3IUBKH CTAIH
9K3aMEHY
HUroro no pazaeny 2 21 | 4
Hroro 3a cemecTp 22 |22/81|22/8U | 37,9 9K3aMEH,Kp
Hroro no aucumruinye 22 | 22/8U | 22/8U | 37,9 kypcosas pabora, I1K-4

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMM  NPEeIyCMOTPEHHBIX BMJOB y4eOHOW pa®OThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJOTMH B IpPENoAaBaHUM JAUCLUUIUIMHBI «Pa3iuBKa M KpUCTAIM3aLus
CTaJIN» UCHOJIb3YIOTCS TPAAULIMOHHAs U MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHAs! TEXHOJIOTHH.

Jlekuuy TPOXOIAT Kak B TPATUIMOHHON HMH(OpMAIMOHHON ¢opme, Tak U B (Gopme
JEKUUN-BU3YyAIM3ALUNA C UCIIOJIb30BAaHUEM IIPE3ECHTALIMN B BUI€ BUIEOMATEPUAIIOB.

JIeKIMOHHBIN MaTepuan 3aKpervisieTcss B XoJe JabopaTOpHBIX paboT M MPaKTHYECKUX
3aHATHMN, HA KOTOPBIX BBIIOJIHAIOTCS I'PYNIIOBIE WM MHANBHIyaJIbHBIC 3aJaHUS 110 IPONJCHHON
teme. [lpu npoBeneHnn 1abOpaTOPHBIX 3aHATHH HCIIOJIB3YETCS METOJ KOHTEKCTHOT'O 00Yy4eHus,
KOTOPBIN IO3BOJISIET YCBOUTH MaTEpUaIl IIyTEM BBISIBICHHUS CBSI3€H MEXIYy KOHKPETHBIM 3HAHUEM
U ero npuMeHenueM. [Ipu npoBeneHNN MPAaKTUYECKUX 3aHATHI HEOOXOAUMO IeJICHAPABICHHO
HNEPeXOAUTh OT PENPOAYKTUBHBIX METOAOB OOy4E€HHS K 4YaCTHYHO-IIOMCKOBBIM U
HCCJIEN0BATENICKUM METOJIaM, Pa3BUBAsl JIOTUYECKOE MBIIIJIEHUE, YMEHUE apryMEHTUPOBaTh U
OTCTauBaTh COOCTBEHHOE MOHMMaHue Bompoca. C 3TOH 1ebl0 BO3MOXKHO HCIIOJIb30BaHUE Kak
TpaZMLIMOHHOM, TaK IPOOJIEMHON MHTEPAKTUBHOI 00pa30BaTENIbHBIX TEXHOIOTUH.

CamocrosarenbHas paboTa CTYIEHTOB HEOOXoauMa IpH IOJATOTOBKE K JIEKIMSM,
NPaKTUYECKUM U Ta0OpaTOPHBIM 3aHATHUSIM, KOHTPOJIBHBIM paboTaM, 3aIIuTe KypCOBOK pabOTHI U
UTOTrOBOM arTecTanuu B opMe 3K3aMeHa.

6 YueOHO-MeTOAMYeCKOE 00ecredeHue CAMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B mpuioxenuu 1.

7 OuneHovnblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecralnmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

OCHOBBI METAJTypruYecKoro npou3BozcTea : yueOnuk / B. A. burees, K. H. Baosun, B.
M. Kosokonbnes [u ap.] ; mox oomei penaknueid B. M. KomokoneiieBa. — 2-e u3m., crep. —
Cankr-IlerepOypr : Jlanb, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TekcT : 27eKTpOHHBIN
Il JTaus : snekrponHo-6ubmoreunas cucrema. — URL: https://e.lanbook.com/book/129223

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. bynrakoBa, A.Ml. OcHOBBI MOJIyue€HHUS OTJIMBOK W3 CIIJIaBOB Ha OCHOBE JKeie3a
[DnexTponHbIii pecypc] : yueb. mocodue / A. . Bynrakosa,

T. P. 'mnpmanmuna, B. H. bapanos, T. H. Crenanosa. - Kpacnosipck : Cu0. dpenep. yH-T,
2014. - 220 c. - ISBN 978-5-7638-2926-6. - Tekcr : oanekrponnsii. - URL:
https://new.znanium.com/catalog/product/507978

2. CronsipoB, A. M. TexHONIOTrHYeCKHE pPacyEeThl MO HEMPEPHLIBHOW pa3IUBKE CTalH :
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9 MaTtepuajibHO-TeXHHYecKoe ofecrevyeHne TUCIUTLIHHBI (MOTY 1)

URL:
https://elibrary.ru/project risc.asp

URL: https://scholar.google.ru/

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

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:
9 MarepuabHO-TEXHUYECKOE 00eCTICUeHUE TUCITUTLTNHBI

MaTepHanLHo-TeXHqucxoe obOecrieyeHue JUCHHUIIIIMHBI BKIIFOYACT:

1. YueOnas ayautopust Uit MPOBEICHUS 3aHITUN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYECHMs, CIYKALIMMU Ui HpPEJCTaBICHUS Yy4eOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHEHHs, NEepeaaydl U
npezcTaBieHus yueOHoH nHpopMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. YuebOHas ayauropus AJs NpoBeleHHs Ja0OpaTOpHBIX 3aHATHH «MojaenupoBaHue
CTaJICTNIAaBMIIBHBIX MTPOIIECCOBY OCHAIIEHA JIAOOPATOPHBIM 000PYI0BAaHHEM:

- J1abopaTopHOE 000PYIOBaHME: YCTAHOBKA 10 MOAEIUPOBAHUIO UCTEUEHUS MeTallla U3
KOBINIA, CTEHJ C TEMIUICTAMH W3 HEMPEPBIBHOIUTHIX 3arOTOBOK, CTEHJA C TEMIUIETAMH U3
CTaJIbHBIX CIIMTKOB, CT€H/I C 00pa3liaMu Je(EeKTOB U3 CIIUTKA;

- CHIeMaIM3UPOBAaHHON MeOebIo.

3. YueOHast ayauTopus Ui NPOBEICHHS MPAKTUUYECKUX 3aHATUN OCHAIIICHA:

- TEXHWYECKHUMH CPEJCTBAMU OOYYCHHS, CIYKAIIUMH Ui TPEICTAaBICHHUS Y4eOHOI
uHpopMaluu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XpPaHEHMs, NepeAayd U
npeJcTaBiIeHus yueOHON HHpopManuy;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

4. YueOHas ayIuTOpUs /17151 BHIIOJHEHUS KYPCOBBIX pPa0OT OCHAIIIEHA:

- KOMITBIOTEPHOI TexHHKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. YuebHas ayauropus AJsi TPYNIOBBIX U MHIVBHIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIIEHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAHHON MeOeIbIo.

6. [Tomemnienue s CaMOCTOSATENLHON pabOTHI OCHAIIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAHHON MeOeIbIo.

7. Tlomemienne nasi XpaHEHHS M NPOPHIAKTHUECKOTO OOCIY>KUBAaHHUS y4eOHOTO
000py1I0BaHUS OCHAIIICHO:

- CTIeLMAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsI ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTALUN U MaTepUaoB.
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ITPUJIOKEHUE 1

6 YueOHO-MeTOHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI padoThl 00y4aroIMXCs

[To mucuumuinHe «Pa3nuBKa M KpUCTAJUIM3ALUSA CTAIW» IPEIyCMOTPEHA ayJUTOpHas U
BHEAYJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

AynutopHas caMoOCTOsITeNIbHass padoTa CTYJIEHTOB IIPEAINOJATacT  BBIIOJHEHUE
1abopaTopHBIX padoT, pelleHre 3aJa4 U paboTy Ha UMHUTATOpax-TpeHakepax Ha MPAKTUYECKUX
3aHATHUSX, @ TAKXKE HATMCAHNUE KOHTPOJIbHBIX padoT.

Jlaboparopnas padora Nel «/3yueHne uCcTeYeHUs CTaIM U3 KOBIIA HA MOJICITIN.

Ha naGoparopHoii ycTaHOBKE U3y4aeTcsl BIUSHHUE BBICOTHI METalJIa B KOBILIE U JIMAMETPA
OTBEpCTHS CTaKaHa CTaJIepa3IMBOYHOrO KOBIIIA HA BEJIMUYMHY BECOBOM CKOPOCTH Pa3NIUBKH CTaIH,
UCTEKAIOLIE 13 KoBIIa. Pe3ynbTaThl MOAEIMPOBAHUS NEPECUNTHIBAIOTCS Ha pPEalbHBIA KOBII
OTpeIeIEHHOW BMECTHMOCTH C MCIOJB30BaHUEM CIEIUAIBHBIX MAacIITa00B. AHAIU3UPYETCS U
CpaBHUBAETCA BIMSHHAE KaXI0T0 (DaKTOpa Ha BECOBYIO CKOPOCTh PA3IMBKHU CTAJIH.

Jlaboparopnass paGora Ne2 «l3yueHue BHYTPEHHErO CTPOEHHUS CTaJIbHOU
HENPEPBHIBHOIUTON 3arOTOBKIY.

[Io momepeyHbIM TEMIUIETAaM IMYyTeM O3CKU3UPOBAHUS M3YUYAIOTCA KPHUCTAJUIMYECKOE
CTpoeHue, Je(peKThl MaKpPOCTPYKTYPHl HENPEPHIBHOIMUTHIX 3arOTOBOK PA3JIMYHBIX BHJIOB:
C15100BOM, COPTOBOM, OJIFOMOBOIA.

JladopaTopnas padora Ne3 «JledeKThl CTaTLHOTO CIUTKAY.

C wucnonb3oBaHHEeM JIabOpaTOpPHBIX 00pa3loB, METOAMYECKHX YKa3aHW M ariaca
U3y4aeTcss HECKOJIBKO 3a/JIaHHBIX IPENOo/aBaTelieM BHYTPEHHHX W TIOBEPXHOCTHBIX Je(eKTOB
CTAJIbHBIX CJIMTKOB Pa3HOM CTENEHU PACKUCICHHOCTH, MPUYHMHBI MX 00pa3oBaHHUS W MEphI IO
IPEIOTBPALICHHUIO.

Ha nmpakTuueckux 3aHATUAX OOydaroluecs pelaroT 3aJayd 10 Pa3IudyHOW TeMaTHKe U
BBIMIOJHSIOT 3aJaHUsl Ha HUMHUTATOpax-TpEHaXepax I10 HENpEepbIBHOM pa3iuBKe CTald
(3HaKoMcTBO ¢ ob6opynoBanreM MHJI3 u TexHoOrMEN pa3IMBKU CTAIN).

IIpumepsI 3axa4:

1. Cranp mapku 60C2A paznusaercs u3 180-TOHHOrO cTanepa3IMBOYHOIO KOBIIA Ha
yeTeipexpyubeBoit MHJI3 panuansnoro tuna. [lonepeunoe ceuenue cnss6oB 150x150 mm. Kakum
JIOJDKEH OBITh TMaMeTp KaHajla CTaKaHOB B IMPOMEXYTOYHOM KOBIIE I TOTO, YTOObI MOKHO
OBLIO MOIEPKUBATH CKOPOCTH BBITATHBAHUS 3arOTOBOK M3 KpUCTAITU3aTopa B mpeaenax 1,9-3,1
m/MuH? [IpoBecTu kinaccuuKanuio TaHHONH MapKu CTaJH.

2. Cranp mapku 80 paznuBaercs u3 120-TOHHOTO CTaJIepa3IMBOYHOIO KOBIIIA HA
yetbipexpyubeBoii MHJI3 BepTukanbHoro tuna. [lonepeunoe ceuenue 3aroroBok 180x250 mm.
Kakum nomkeH ObITh TaMeTp KaHajla CTakaHa B CTAJlEepa3IMBOYHOM KOBILIE JJIsl TOTO, YTOOBI
MOYKHO OBLIO MOJIEPKUBATH CKOPOCTH BBITSATMBAHUS 3ar0OTOBOK U3 KPHCTAIM3aTOpa B Mpeaeax
1,4—2,3 m/mun? [IpoBecTn KaacCupUKAIUIO JAHHON MapKu CTaJIH.

3. Cranp mapku 15nc paznuBanack u3 220-TOHHOTO CTallepa3IMBOYHOTO KOBIA Ha
nByxpyubeBoit MHJI3 kpuBonuneiiHoro tuna. [Tonepeunoe ceuenue cisiooB 190x1200 mm, a
MepHas JuinHa 7 M. PaGouast ckopocTh BeITsArMBaHus Oblna 1,25 m/muH. Uepes 34 MuH MarimHa
ObL1a aBapuitHO ocTaHoBNIeHa. CKOJIbKO MEPHBIX CIsI00B ObUIO OTJIMTO U KaKOBa UX 0011as Macca?
[TpoBectu knaccupuKaio TaHHONH MapKu CTAJIH.

4. Onpenenuth TOJIIMHY CJIOS 3aTBEPIEBIIET0 MeTalljla B CepeAMHE 30Hbl BTOPUYHOTO
oXJaXxJaeHus JUIMHOM 9,8 M npu pasnuske cranu mapku CBOSA B 3arotoBku ceueHueM 150150
MM €O cKopocTbio 2,6 M/mMuH. Kpucrannuzarop narupyuseBoit MHJI3 panuansHOro Trna nuMeer
BeicoTy 900 mm. [IpoBecTn knaccuukaiuio JTaHHONW MapKy CTaJH.

5. OnpenenuTs IIMHY JYHKH XUAKOW cTanu Mapku 38XM BHYTpH 3arOTOBOK CEUEHUEM
152x170 MM 1Ipu CKOPOCTH BBITATHBaHUS 2,8 M/MUH Ha nisaTupyubeBoii MHJI3 pagnansHOTO THIIA.
[TpoBecTu KIaccupuKao TaHHONH MapKU CTAJIH.



B Teuenue cemectpa oOydaromrecs NUITYT KOHTPOJIbHBIE pabOThI, KaXKAbIH pa3 oTBedas
Ha OJIUH TEOPETUYECKUI BOMPOC, BHIMOIHSS OJTHO MPAKTUYECKOE 3a/JaHUE 110 PEUICHUIO 3a]aun
COIJIACHO TEMATHKH MPAKTUYECKUX 3aHATUH, KJIacCU(DUIIUPYS CTallb 33aHHON MapKH.

Knaccudukanus cranu 3ajaHHOW MapKu MPOU3BOAUTCSA IO CIASAYIOUINM IPyIIam:

— CoJiepKaHue yIiiepo/a;

— Ka4ecTBO;

— CTEIIEHb JIETUPOBAHUS;

— CTETIeHb PAaCKUCIEHHOCTH.

IIpruMepbl KOHTPOJIbHBIX 3aJaHU

KonTpoabsHnas padora Nel
3AJJAHUE Nel

1. Kpucramimuueckas CTpyKTypa HENpPEpPBIBHOJIUTBIX 3aroTOBOK, OTIUTHIX Ha MHJI3
BEPTUKAJIBHOI'O THIIA.

2. OnpenenuTs IPOAOJDKUTEIBHOCTD 3aTBEPICBAHMS U TIIYOUHY JYHKHU SKUJKOTO MeTaslla
B HEIPEPBHIBHOJIUTON 3aroTOBKE € pa3MepaMu mnomnepeyHoro cedeHus 190x1500 mm u3 cramm
Mapku 18I'C npu BRITATUBAHUU CO CKOPOCTHIO 1,3 M/MHH.

3. IlpoBecTH KiIacCU(PHUKAIHMIO JAaHHONH MapKH CTaJIH.

3AJJAHUE Ne2

1. Kpucrammueckasi CTpyKTypa CIMTKOB CIOKOWMHOW CTaJM TPH pa3jMBKE CTAIU B
YIIUPEHHbIE KBEPXY U3JI0KHUILIBI ¢ IPUOBUIBHBIMU HaJICTABKAMH.

2. OnpenenuTsb NpoOJIKUTENBHOCTD 3aTBEPACBaHMS U INIYOUHY JIYHKH JKUJIKOTO MeTalia
B HEMIPEPBHIBHOJIUTOM 3ar0TOBKE C pa3MepaMHu MONepevyHoro ceueHus 124x124 MM u3 crainu Mapku
60C2A npu BBITSTHBAHUU CO CKOPOCTHIO 4,1 M/MUH.

3. IlpoBecTH KiIacCU(pHUKAIMIO TaHHONH MapKu CTaJH.

3AJJAHUE Ne3

1. @akTophl, BAUAIOLIUE HA 3aPOKAECHUE U POCT KPUCTAJUIOB IIPH 3aTBEPAEBAHUU CTAJIH.

2. OnpenenuTs NPoIOJIKUTENLHOCTD 3aTBEPAECBaHMS U INIyOUHY JIYHKH JKHJIKOTO MeTalia
B HENIPEPBIBHOJINTOM 3ar0TOBKE C pazMepaMu nomnepeuHoro ceuenus 160x180 mm u3 cranu Mapku
38XI'HM npu BBITATMBaHUH CO CKOPOCTHIO 2,6 M/MUH.

3. IlpoBecTH KiIacCU(pHUKAIMIO JAaHHONH MapKu CTaJH.

3AJJAHUE Ne4

1. MakpocTpyKTypa CIMTKOB CIIOKOMHOW CTaJd IPHU PA3lMBKE B YIIMPEHHBIE KHHU3Y
U3JIOKHUIBI C TEMJIOU30JSIMOHHBIMU BCTaBKaMH, BEIMYMHA TEXHOJOTMYECKHX OTXOJOB IpHU
IIPOKATKE.

2. OnpenenuTs TONIIMHY CIIOS 3aTBEPAEBIIET0 METaJljla Ha BBIXOJE U3 KPUCTAUIU3aTOpa
JuHo# 950 MM nipu pasznuBke cranu Mapku 181'C nHa kpuBosnneiinoit MHJI3 co ckopocteio 0,8
M/MHH.

3. IlpoBecTH KiacCU(pUKAIMIO JAaHHONH MapKu CTaJH.

3AJJAHUE Ne5

1. MakpocTpyKTypa CIUTKOB KHIISIIEH CTaad C MEXaHUYECKMM 3aKylIOPUBAHHUEM H
TEXHOJIOTMYECKHE OTXOJbl MeTajljla MpH MpokaTke. Poib MOBEPXHOCTHON KOPKU IJIOTHOTO
MeTaJula B TAKUX CIUTKaX, MEXaHU3M ee (pOPMHUPOBAHUSI.

2. OnpenenuTh TOJIIUHY CJI0s 3aTBEPIEBIIETO METallIa Ha BBIXOJIE U3 KPUCTAJUIM3AaTOpa
qumHo# 1100 mm npu paznuske cranu mapku 15X CH/I na kpuBonuneitnoit MHJI3 co ckopocThio
0,9 M/MHH.

3. IlpoBecTH KiIacCU(pHUKAIHMIO JAaHHONH MapKu CTaJH.

3AJIAHUE Ne6

1. MaxkpocTpykTypa CIMTKOB KHUIISIIEH CTald C XUMHYECKUM 3aKylIOPUBAHUEM U
TCXHOJIOTUYCCKUC OTXOJAbl MCTAJlJla HpPHU IPOKATKE. Ponsb HOBCpXHOCTHOfI KOpPKH IIJIOTHOTO
MeTaJljla B TAKUX CIUTKaX, MEXaHU3M ee (hOpMUPOBAHHUS.



2. Onpenenuth TOyOMHY JIYHKH JKUJIKOTO METalsla B HEMPEPHIBHOJIUTOW 3aroTOBKE C
pasmepamMu mnornepedHoro ceueHuss 152x170 mm u3 cranu mapku 35XH mpu BBITATMBaHUU CO
CKOPOCTBIO 2,4 M/MUH.

3. IIpoBecTu knaccuuKaIyio TaHHOKW MapKH CTaJIH.

3AIAHUE Ne7

1. MakpocTpyKkTypa CIMTKOB MOJYCIIOKOMHOW CTald U TEXHOJOTWYECKHE OTXOJIbI
MeTaula Ipu UX MpokaTtke. Pojab MOBEpPXHOCTHBIX My3bIpEH B TAKUX CIUTKAX M MEXAHU3M HX
dbopMHUpOBaHHSL.

2. Onpenenuth TOyOMHY JIYHKH JKHJIKOTO METalsla B HEMPEPHIBHOJIUTOW 3aroTOBKE C
pasmepamu noniepeyHoro ceuenust 120x150 mm u3 cranu mapku 80P mpu BBITATMBaHUU CO
CKOPOCTHIO 3,3 M/MUH.

3. [IpoBecTu knaccuUKaIiO TaHHOW MapKH CTaJIH.

3AJIAHUE Ne8

1. [Hedexrtsl  MakpOCTPYKTypbl  HEHNPEPBIBHOJIMTONW  3arOTOBKH  YCaJO0YHOTO
MIPOUCXOXKICHHUS.

2. Onpenenuth TAyOMHY JIYHKH >KUJIKOTO METajsla B HEMPEpPHIBHOIUTOW 3aroTOBKE C
pasmepamu noriepedroro ceueHust 270x1200 mm u3 ctanim mapku 171'1C npu BBITATUBaHUH CO
ckopoctbio 0,95 m/mMuH.

3. IlpoBecTH KiIacCU(PHUKAIHMIO JAaHHONH MapKH CTaJIH.

3AJJAHUE Ne9

1. Kaptuna 30HaJIbBHONM XMMHUYECKON HEOTHOPOHOCTH YIIUPEHHOTO KBEPXY CIIMTKA
CIIOKOMHOM CTaJId C MOSICHEHUSIMH.

2. OnpenenuTs TONIIMHY CJIOSI 3aTBEPAEBILETO METAJUIA B CEPEMHE 30HBI BTOPUYHOTO
oxJlaxaeHus 1auHou 35,8 M npu paznuBke ctanu Mapku Ct. 3nc Ha kpuBoauHerHod MHIJI3 co
ckopocThio 1,2 M/MUH (kpucTaimu3aTop umeet Boicoty 1200 mm).

3. IIpoBecTu knaccuukaIiio JaHHON MapKH CTaH.

KontpoabsHasi padora Ne2

3AJJAHUE Nel

1. KapTuHa 30HaIbHONM XMMHUYECKON HEOAHOPOJHOCTH CIINTKA KUIISILEH CTAIH C
MEXaHUYECKUM 3aKYIOPHUBAHUEM C MOSCHEHUSMHU.

2. OnpenenuTs TONIIUHY CJIOSI 3aTBEPACBIIEIO METAJUIA B CEPENMHE 30HBI BTOPUYHOTO
OXJIAKJEHUS JUIMHOW 28 M mpu pasnuBke cranu Mmapku 10nc Ha kpuBonuHeitHo MHJI3 co
ckopocthio 1,05 m/mMuH (kpuctamsarop umeet AauHy 1000 mm).

3. [IpoBecTu knaccuduKanuio TaHHOW MapKH CTaJIu.

3AJJAHUE Ne2

1. Cranepa3nnBOYHBIN KOBII, YCTPOWCTBO U XapaKTEPUCTHKA.

2. Cranp mapku 10XCH/] paznuBanace u3 260-TOHHOTO CTanepa3IMBOYHOrO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonuneiiHoro tuna. [lonepeunoe ceuenue cisioo 2201600 mm, a
MepHas jyuHa 9M. Pabouast ckopocth BeITsruBanus Obuta 0,8 M/MuH. Uepe3 51 MuH MammHa
ObL1a aBapuitHO ocTaHoBNIeHa. CKOJIbKO MEPHBIX CIsI00B ObUIO OTJIMTO U KaKoBa WX 0011as Macca?
[TpoBectu knaccupuKaio TaHHONH MapKu CTAJIH.

3AJJAHUE Ne3

1. CranepaznuBounslii creHy MHII3: Ha3HaueHue, ycTpoOWHCTBO, JOCTOMHCTBA U
HEJOCTaTKH.

2. Cranp Mmapku 20mc paznuBaercss u3 300-TOHHOrO CTajepa3IMBOYHOIO KOBIIA HA
nByxpyubeBoit MHJI3 kpuBonuueiinoro tuma. Ilonepeunoe ceuenue cns6oB 240x1100 mm.
Kakum nomxeH ObITh JUaMeTp KaHajla CTAaKaHOB B NMPOMEXKYTOYHOM KOBIIE JUIS TOTO, YTOOBI
MOYKHO OBIJIO MOJJEPKUBATH CKOPOCTh BBITATMBAHUS CIII00B U3 KPUCTAIIM3ATOPa B Mpeaenax
0,4—1,1 m/mun? [IpoBecTn Kiaccu(UKaLUIO JAaHHONW MapKy CTaJIH.

IIpumepHBIe BONPOCHI 1/ MOATOTOBKH K YCTHOMY OIIPOCY
1. Kpucramnumyeckass CTpyKTypa HENPEPBIBHOJMTBHIX 3aroToBOK, OTaWThIX Ha MHJI3



BEPTUKAJIBHOTO THUIIA.

2. Kpucramiuueckass CTpyKTypa CIMTKOB CHOKOWHOH CTald MpU pa3jiuBKE CTajdd B
VIIUPEHHBIE KBEPXY U3JIOKHUIIBI C TPUOBLTEHBIMU HAJCTABKaAMHU.

3. MakpocTpyKTypa HENPEPBHIBHOIUTOTO Cisiba mpu pasnuBke ctamu Ha MHIJI3
BEPTUKAIBHOIO TUIIA, BETMYMHA TEXHOJOTUYECKUX OTXOJ0B METaJlja.

4. ®akTopbl, BIUAIOIIKE Ha 3ap0KIEHUE U POCT KPUCTAILJIOB MPU 3aTBEPICBAHUN CTAJIH.

5. MakpocTpyKkTypa CIMTKOB CIIOKOMHON CTajdu MPHU Pa3JIMBKE B YIIUPEHHBIE KBEPXY
U3JIOKHUIBI C MPUOBUIBHBIMH HAJCTaBKAMH, BEJIUYMHA TEXHOJIOTUYECKUX OTXOJIOB IPHU HX
MPOKaTKe.

6. MakpocTpyKTypa COPTOBOM 3aroTOBKU MPU HEMPEPHIBHOW pa3znuBke ctanu Ha MHJI3
paauabHOTO TUIIA, BEIMYMHA TEXHOJOTUYECKUX OTXOJ0B MeTaJlja.

7. MakpocTpyKTypa CIMTKOB CIIOKOMHOW CTaJli IpPU pPa3iMBKE B YIIMPEHHbIE KHHU3Y
W3JI0KHUIBI C TEIUIOU30JSLUOHHBIMU BCTAaBKaMH, BEJIMYMHA TEXHOJOTMYECKHX OTXOOB IpHU
MPOKAaTKe.

8. MakpocTpyKTypa CIUTKOB KUITSIICH CTATM U TEXHOJOTUYECKUE OTXObl METaJIa IIPH
npokatke. Poib MOBEPXHOCTHON KOPKM IUIOTHOTO METalljla B TaKMX CIIMTKAaX, MEXaHU3M e&
(dbopMupoBaHUSL.

9. MakpocTpyKkTypa CIUTKOB TOJYCIIOKOMHOW CTald W TEXHOJOTMUYECKUE OTXOJIbI
MeTajula Ipu UX MpokaTtke. Pojab MOBEPXHOCTHBIX MY3bIpEH B TaKUX CIUTKAX M MEXaHU3M HX
dhopMHUpOBaHHS.

10. Kpucramueckass CTpyKTypa HEMPEPBIBHOJMTHIX 3aroTOBOK, OTMThIXx Ha MHJI3
KPUBOJIMHEHHOTO THUIIA.

BheaynuropHas camocTosTenbHas pabdora oOy4aroluMXcs OCYIIECTBISIETCS B BHUJE
M3YYEHHUS JTUTEPaTyphl [0 COOTBETCTBYIOIIEMY pa3/eny JUCIUILUIMHBI ¢ TPOpabOTKOM MaTepuana
U BBITTOJIHEHUS KYPCOBOM paOOThI IO ONPEAETICHUIO TEXHOJIOIMYECKHX ITapaMeTPOB HEMPEPhIBHON
paznuBku cranu Ha MHJI3 konkpeTHoro Tuma (TemMa OJHOrO U3 BapHaHTOB 3aJaHU
Ipe/CTaBIeHa B MPUIIOKEHUH 2).



INPUJIOKEHHE 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeJIeHH s POMEKYTOYHOM aTTeCTALMHU
a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl POBEACHUSA MMPOMEKYTOYHOM aTTeCTAllUN:

CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

IIK-4 - roTOBHOCTBIO MCII0JIb30BATH OCHOBHBIE MMOHATHSA, 3AKOHbI 1 MOJ1€¢JIM TEPMOJAHUHAMUKHA, XHMHYECKO KHHETHKH, IICPEHOCA TeIlJIa 1 MaCChbl

3HaTe

OCHOBHble 3aKOHOMepHOCmU npoyeccos
MaAcconepeHoca NpUMeHumenbHo K npoyeccam
pasaueku cmanu, OnUCbl8ams, paccuumviéams
U GHAIU3UPOBAMb NPOYECCHI NEPEHOCA Menia U
Maccwl, 6vloensims (hakmopul, onpeoensoujue
UX UHMEHCUBHOCMb

Teopemuueckue 60npocwl K IK3ameHy:
1. Kpucmannuueckas cmpykmypa Henpepbi6HOIUMBIX 3a20MO080K, omaumvix Ha MHJI3
BEPMUKATILHO20 MUNA.
2. Kpucmannuueckas cmpykmypa Ciumko8 CHOKOUHOU Cmaiu Npu pasiueke Cmaiu 8
ViUpeHHble KEPX)Y UNONCHUYbI C NPUOBLILHBIMU HAOCMABKAMU.
3. Makpocmpykmypa HenpepulHoIumo2o cisiba npu pasiuske cmanu ha MHJI3 eepmuxanbrozo
Muna, 8eIUYUHA MEXHOI0SULECKUX OMX0008 MeMAid.
4. @akmopwi, srusitOWUE HA 3APOACOCHUE U POC KPUCMATIO08 NPU 3aMEepOesanu Cmau.
5. Maxpocmpykxmypa caumko8 CHOKOUHOU CMAlu Npu pasiueke 8 YUUPeHHble KEepXy
UBTIOJCHUYLL C NPUOBLIGHBIMU HAOCMABKAMU, GEIUHUHA MEXHOLOSUYECKUX OMX0008 Npu ux
npoxkamexe.
6. Makpocmpykmypa copmogoil 3a20mo6Ku npu HenpepvieHou pasiueke cmanu na MHJII3
PaouanbHo20 Mund, 6eIUYUHA MEeXHOL0SUYECKUX OMX0008 Memad.
7. Makpocmpykmypa ciumkoe CROKOUHOU CIAU NPU PA3TUBKE 8 YUUPEHHbLE KHU3Y UTONCHUYbL
¢ MenIOU30NAYUOHHBIMU 6CIMABKAMU, 8ETUYUHA MEXHOLOSUYECKUX 0OMX0008 NPpU NpoKamxe.
8. Maxpocmpykmypa ciumkoe Kunsweu Cmaniu u mexuoio2uyecKkue omxoobl Memania npu
npoxamke. Ponb nosepxnocmnoii Kopku niomuo2o memania 8 makux CIumkax, Mexanusm eé
Gopmuposarus.
9. Maxkpocmpykmypa caiumkos8 noLyCNOKOUHOU CIMAlU U MeXHOAI02U4ecKue Omxoobl Memauid
npu ux npokamke. Ponb nogepxmocmuuix nysvipeli 6 MaKux CIUMKAx U MeXaHusm ux
Gdopmuposarus.
10. Kpucmannuueckas cmpykmypa HenpepuleHOIUMbIX 3a20moeoK, omaumeix Ha MHJII3
KPUBOIUHEUHO20 MUNA.
11. T'uopoounamuxa ucmeyeHuss MEMAINA U3 CMAIEPA3IUB0UHO20 KOBULA.




CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

12. Iloocomosxka MHJI3 k paznuske cmanu.

13.  Knaccugurxayus MHJI3. Jlocmouncmea u nedocmamxku MHJI3 ¢ uzoenymou
MEeXHON02UYECKOU OCbIO.

14. Koncmpyxkyuu kpucmanauzamopos MHJI3.

15. Temnepamypno-ckopocmHoul pesxcum Henpepvl8HOL PA3IUSKY CINATU.

16. IIpomesicymounviii koswt MHJI3.

17. Yempoiicmeo 30Hb1 6mopuunozo oxaaxcoenuss MHJI3.

18. Yempoucmeo cmanepaznusounsix Kosuiel u KOBUIEBbIX 3ameE0PO8.

19. Texnonozus Henpepvl6HOU PA3IUBKU CIMAIU MEMOOOM “NIA8KA HA NIABK) .
20. Jlehexmbi cmanvHbIX CAUMKOS U HENPEPLIBHOIUMBIX 3A20MOBOK.

21. Pestcum 6mopuyHo20 oXaaxcoeHusi Henpepul8HOIUMbIX 3A20MOBOK U C008.
22. Yempoiicmeo azpe2amos pe3ku 3a20mo80K Ha MepHble OJIUHDL.

YMmers

pacnosnasamov  d@pexmusHoe pewieHue om
HeapexmusHoeo, npu  pewleHuu  3a0ay
CILOJICHO20 MENI00OMeHa

Ha RPAKMUUECKUX 3AHAMUAX DEULAIOM CA 3adauu no onpedeﬂenuio:

— MOJWUHDL CTI05L 3ameepOesuULe20 Memauld 8 Henpepbl8HOIUMON 3A20MO8Ke 01 PA3TUYHbIX
Mecm mexHoso2udeckozo kanana MHII3;

— MOJIUUHBbL I’lOeep)CHOCI’I’lHOIZ KOPpKU NJIOMHO20 Memdajlld 6 ClIumkKe Kun;m;ed cmanu,
— 2ﬂy6MHbl 3ajiecanusl NOBEPXHOCNTHbBIX ny3blpeﬁ 6 cliumke nOﬂyCI’lOKOZZHOZZ cmanu,

- l’ZpO@O]lJfCMWleJleOC‘mZ/I 3ameepdeeauuﬂ CMAlbHbIX CIUNMKOB U HENPEPBIGHOIUNMbIX 3A20MOB0OK
PA3IUYHO20 CEeYEHUA,

— NPOOONAHCUMENILHOCIU PA3IUBKU MEMATLLA 8 U3N0HCHUYbL U Ha MHJI3;
— NPOMAACEHHOCTU JIYHKU HCUOKO20 MEMAlad HYMPU HENPEPbl8HOIUMBIX 3A20MOBOK;

— duamempa omeepcmusi Kanaia pasiu8oyHO20 CMAKAHA 8 CIALEPA3IUEOUHOM UL
NPOMENCYMOUHOM KOuie OISl YCI08U PA3IUBKU CMAanu 8 uznodxcHuysl u ha MHJI3;




CTpyKTypHBIii

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHouHbIE CpECTBA
KOMIIETEHIINH
— npouszsooumenvrocmu MHJI3.
Brnagets Memoodamu pacuema npoyeccos Ilpumep 3a0anus na evinoanenue Kypcoeoil pabomul

KOHBEKMUBHO20 MEeNio- U MACCOnepeHocd,
nepeoauu menua uznydeHuem u MoleKyIApHOU
Meni0npo8OOHOCHIbIO

MuHucTepcTBO HayKu U Beiciero oopasosanus Poccuiickoit denepanun
OI'bOY BO «MI'TY um. I'.'1. HocoBa»
Kadenpa metamnypruu 1 XUMHYECKHX TEXHOJIOTHIA

3AJJAHUE
Ha BBITIOJIHEHUE KyPCOBO# pabOTHI 110 JUCIMILINHE
«PazmmBKa n KpucTajliin3aiusa CTaJIn»
oOyyaromemycs Ip.

BrInonHUTE pacuer HenpepbIBHOM PAa3IMBKU CTAJIM HA  JIByXPYYbEBOM
MHJI3 kpuBOHHEHHOTO THITA JIJISl CIIEIYIOMINX YCIOBUM:

- BMECTUMOCTb CTAJIEPA3IMBOYHOTO KOBIIA 360 T;

- MeTasTyprudeckas qiuHa MHJI3 35,8 m;

- INIMHA KPUCTAIA3aTOpa 950 mMmMm;

- paauyc KpUBU3HBI 0a30BOM CTEHKH KPUCTAJLTU3aTOpa 8,0 m;

- MapKa CTaJla 08;

- pa3Mephbl MOMEPEYHOTO CEUECHHS 3arOTOBKH 250x1730 MmM.

XapaKTepI/ICTI/IKa 30HBI BTOPUYHOI'O OXJIAXKACHUS ITPUBCJCHA HA 060p0THOI>i CTOPOHC
3aaHus. ZIPYFI/IG JaHHBIC, HCO6XO}II/IMBIG IJId pacyeTa, IpUHATb CaMOCTOATCIIBHO.

Coneprxanne paObOTHI:
1. Ompenenenne napamerpos xkuakoro meramia ([S], [P], t).
2. Pacu€r npoaoKUTEIbHOCTH 3aTBEPAECBAHMS 3arOTOBKH.
3. Onpenenenue pabodelt CKOPOCTH U JUAa30HA CKOPOCTEH pa3TUBKH.
4. OnpeneneHue CKOPOCTH PA3IIMBKHU U TMAMETPa KAaHAJIOB CTAKaHOB B




CTpyKTypHBIii
3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

CTAJICPA3JIMBOYHOM U ITPOMECIKYTOUYHOM KOBIIAX.

. Onpenenenue napamMeTpoB HACTPOUKH KPUCTAILTU3aTOPa U 30HbI

BTOpUYHOTO oxJiaxaeHus (3BO).

. OnpeneneHHe OCHOBHBIX ITapaMETPOB CUCTEMbI OXJIAXKIACHUA

KPHCTaJIIN3aTOPA.

. Pacuér PEKHMa BTOPUIHOI'O OXJIAXKICHHA 3arOTOBKHU IIPHU BBITATMBAHUHU eé

co ckopocteio 0,75 M/MHH.

. Pacuér mumMrenpHOCTH pa3/IMBKY IJIABKU MIPH paboyeil ckopocTu

BBITATUBAHUA 3aI'OTOBKH.

. Pacuét rogoBoii npousBogutearnoctu MHJI3.

PykoBonuTens paboTel: pod., A.T.H. AM. Cronsipos




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTanus 1o JucuuIuinHe «Pa3nuBka 1 KpucTain3anus CTajln»
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAHUH, U TPAKTUYECKUE 3a/1aHUs, BEISIBIIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHUN U
BIIQJICHUH, 3alTUTy KypCOBON PabOTHI.

DK3aMeH 10 JaHHOW AUCUUIUIMHE TPOBOAUTCS B YCTHOU (hopMe 1Mo 3K3aMEeHAIIMOHHBIM
Ouietam, KaX Iblif U3 KOTOPBIX BKIIIOYAET JIBa TEOPETUUECKHUX BOMPOCA U OJTHO MPAKTUYECKOE
3a/laHue B BUJE 3a/1a4H.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OIICHKY «OTJIMYHO» (5 0aJIOB) — 00y4aroIuiics IEMOHCTPUPYET BHICOKHI YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
yueOHOro MaTepuasa, CBOOOIHO BBIIOJIHSAET MPAKTUYECKUE 3aJjaHKsl, CBOOOHO ONEpUpPYET
3HAHUSAMU, YMEHUSMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CII0HOCTH;

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIEC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAaYUTENbHbIE OLINOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX OIEpallusiX, IEpEeHOCce
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIE CUTYAIIHH;

— Ha OIEHKY «y/0BJeTBOPHUTEILHO» (3 Oamia) — 00ydJaronuiics 1eMOHCTPUPYET
MOPOTOBBIN YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIHI: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHIA
JIOITYCKaOTCS OIINOKHU, IPOSBISAETCS] OTCYTCTBUE OTJENIbHBIX 3HAHUM, YMEHUN, HABBIKOB,
00y4arouiicss UCTIBITHIBAECT 3HAYUTENbHBIE 3aTPYIHEHUS TIPU ONIEPUPOBAHUYU 3HAHUSMU U
YMEHMSIMU TIPU UX [IEPEHOCE HAa HOBBIE CUTYaLlUU;

— Ha OLIEHKY «HEey10BJIETBOPUTEIbHO» (2 Oaisa) — o0yJaromuiics: 1eMOHCTPUpPYET
3HaHus He 6osee 20% TeopeTnyeckoro Marepuana, 10MyCcKaeT CyleCTBEHHbIE OIINOKH, HE
MOJKET TO0Ka3aTh MHTEIUICKTYaTbHbIE HABBIKH PEIICHHSI MPOCTHIX 3314,

— Ha OIICHKY «HeYI0BJIeTBOPUTEJbHO» (1 6amt) — o0yyaromuiics He MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIIPOU3BEACHUS U 00bICHEHHS HH(POPMALIUY, HE MOXKET MOKa3aTh
MHTEJIJIEKTyaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 3a/1a4.

Tlokazamenu u Kpumepuu oyeHUBaHUsl Kypcogotl pabomai:

— Ha OIICHKY «OTJIHYHO» (5 0aymioB) — paboTa BBINOJIHEHA B COOTBETCTBUH C 33JJaHUEM,
00yyaroImuiicsl MOKa3bIBaeT BEICOKMI YPOBEHb 3HAHUIN HE TOJIBKO HAa YPOBHE BOCIPOU3BEICHUS U
00BsiCHEHUS MHQOpPMAIMM, HO W HMHTEJUIEKTyaJbHble HaBBIKM pelIeHHUs NpodiieM U 3ajad,
HAXO0XJICHUS YHUKAIBHBIX OTBETOB K MTPOOIeMaM, OIEHKH M BEIHECEHHSI KPUTHUECKUX CYKIECHUMH;

— Ha OIIEHKY «Xxopomo» (4 Oamra) — paboTa BBIIIOJIHEHAB COOTBETCTBHH C 3aJJaHUEM,
o0yyaroIuiicsl MOKa3bIBaeT 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOU3BENEHUS U OOBSICHEHUS
uH(pOpMalliK, HO W MHTEUIEKTYaJIbHbIE HABBIKM pEIICHHUs] MpoOJieM M 3ajad, HaXOKICHUS
YHHUKAJIBHBIX OTBETOB K Mpobiaemam;

— Ha OIEHKY «Yy/0BJIETBOPUTEJbHO» (3 Oamia) — paboTa BBIIOJIHEHAB COOTBETCTBUH C
3aJaHleM, OOyYaroIMiCs TMOKa3bIBAaeT 3HAHMS HA YPOBHE BOCIPOM3BEICHHUS U OOBSCHEHUS
nH(pOpMallii, HHTEJUIEKTYaJIbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a7ay;

— Ha OIICHKY «Hey/10BJ1eTBOPUTEJbHO» (2 0aiia) — 3ajaHKe MPeroiaBaTessi BBITOJIHEHO
YaCTUYHO, B MPOIECCE 3alUThI MPOEKTa 00yUaIOIUICS J0MyCKAaeT CyIECTBEHHbIE OLIMOKY, HE
MOJKET TIOKa3aTh MHTEIUICKTYAIbHBIEC HABBIKH PEIICHUS MOCTABICHHOW 3a/1auH.

— Ha OLIEHKY «Hey/AO0BJIeTBOPUTeJabHO» (1 0ami) — 3a1aHue npenoaaBaress BHITOIHEHO
YaCTUYHO, OOydaloUIMiics HE MOXET BOCIHPOU3BECTH M OOBIACHUTH COIEP)KAHUE, HE MOXKET
MOKa3aTh MHTEJUIEKTya bHble HABBIKU PEIICHMsI IOCTABICHHOM 3a1a4u






