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JIucr aktyanusanuu padoueil nporpaMmbl

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

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii A.C. XapueHko

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

[Iporokonm oT 20 1. Ne

3aB. kadeapoii A.C. iapqemco

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

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

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

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

PaGouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanuszanuu B 2026 - 2027
y4eOHOM IOy Ha 3acefaHuu Kapeapsl MeTauTyprui i XAMHUYECKHX TEeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOEHUSI T CHMILTHHBI (MOYJIs1)

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

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

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

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

Maremaruka

dusuka

Meramtyprudeckas TEIIOTEXHUKA

OCHOBBI METaJUTYPrUUECKOTO MPOU3BOJICTBA

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

[ToaroroBka K ciaye v craya rocyAapCTBEHHOT 0 3K3aMEHa

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

3 Komnerenuuu ody4aromerocs, popMupyemMbie B pe3yJibTaTe 0CBOEHHUS

AUCUMILTUHBI (MOYJIS1) ¥ IVIAHMPYeEMBbIe Pe3yJIbTaThl 00y4eHHs

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

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

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

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




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

— KoHTakTHas padota — 20,9 akaj. 4acos:

— aynutopHas — 18 akaj. 4acos;

— BHeayauTopHas — 2,9 akaJi. 4yacoB

— caMmocrosiTenbHas pabora — 114,4 akan. 4acos;
— IOJITOTOBKA K dK3aMeHy — 8,7 akaJ. yaca
dopma aTTecTaluy - SK3aMEH

AynutopHast 3 =
KOHTaKTHas pabora E 3 dopma TeKy1ero
=
B aKaj. gacax v Bun KOHTPOJIS
Paszen/ Tema 2 (B axan ) E B . p Kon
> 3 © | camocTosTenbHOI | ycmeBaeMOCTH U
JCIUTUTAHB = E s ., | xoMnereHIUH
Q & paboThI IIPOMEKYTOYHOMH
nab. | mpakt. [ € &
Tlex. . | 2'¢g aTTecTaluuu
3aH. 3aH. | U &
1. 3aTBepaeBaHue CcTalH
Wzyuenne
1.1 3arBepacBaHUE CTAIBHBIX JUTEPATYPHI U
p paryp KonTponpuas
CJIIMTKOB M HENPEPBIBHOJIUTHIX 5 MOJATOTOBKA K aGota IK-1.1
3ar0TOBOK KOHTPOJIBHOU P
4 pabote
Nzyuenue
1.2 Pacuer 3aTBepaeBaHU JUTEPATYPHI U
PA patyb Kontponbnas
CTaJIbHBIX CIIUTKOB u 5 MOJTOTOBKA K aGoTa K-1.1
HETPEPHIBHOJIHUTHIX 3aTOTOBOK KOHTPOJIBHON p
pabote
Htoro no pazaeny 10
2. Kpucramumsanus cranm
Nzyuenue
JIATEPATyPHI
2.1 CoBpeMeHHas  Teopus patypel, Koutponbhas
5 MOJTrOTOBKA K IK-1.1
KPUCTAIIM3AIN . pabora
KOHTPOJIBHON
4 pabote
Uzydenue
JUTEPATypPHI U
2.2 Kpucrammyeckas patyp KouTtpomnbHas
N 5 MOJrOTOBKA K MK-1.1
CTPYKTYpa JIUTOU CTaJH . pabota
KOHTPOJIBHON
pabote
Hroro mo pazaery 10
3. MakpocTpykTypa MeTamia
Nzyuenue
3.1 MakpocTpyKTypa CIUTKOB JUTEPATypHl U
POCTPYKTYpa CIHT patyb Kontponbhas
KHIIAIIEH, TOTyCIOKOWHON U 5 TIOATOTOBKA K aGoTa MK-1.1
CIIOKOMHOM cTayn KOHTPOJIbHOM p
pabote
N3ydenne
4 JIUTEPaTypBhl,
odopmieHue
3amura
3.2 MakpocTpyKTypa DESYIITATOR nabopaTopHOH
' POCTPYKTYD 2 5 nabopaTtopHOi paTop [K-1.1
HEMPEPhIBHOJIMUTHIX 3aTOTOBOK AGOTEL paborTsl,
p ’ KOHTpOJIbHAs paboTa
MOJrOTOBKA K
KOHTPOJIBHON
pabote
Hroro no pasgeny 2 10




4. Xumuueckas HEOIXHOPOIHOCTH

MeTajula, BKJIIOYEHHS W Taszbl B
CTaIn
Uzydenne
JIUTEPATypBHI,
odopmnenue
4.1 JlenapuTHas U 30HAJbHAS (i)s pJ'ILTaTOB 3amura
XUMHY€ECKass HEOTHOPOJHOCTh pesy . nabopaTtopHoOH
1 5 nabopatopHoOn
CJIUTKOB ¥ HENPEPBIBHOIUTHIX AGOTEL paboTHl,
3ar0TOBOK p ’ KOHTpOJIbHAs paboTa
4 MIOJTOTOBKA K
KOHTPOJIBHON
pabore
N3yqenne
4.2 Hemerammueckue Y
JIUTEPaTypBhl,
BKJIIOYEHUSI U T'a3bl B CIUTKAaX KonrponbHas
5 MIOJITOTOBKA K
u HETPEPHIBHOIUTHIX . pabora
KOHTPOJIBHON
3arOTOBKAx
pabote
HWroro no pazaeny 1 10
5. JedexTsl CTaNbHBIX CIUTKOB U
HETIPEPHIBHOJHTHIX 3arOTOBOK
Nzyqenne
JIATEPaTypHI,
odopmnenue
(bop 3amura
DESYIbTATOR nabopatopHoi
5.1 BuytpeHnnue nedexTsl 0,5 5 nabopaTtopHoOn paTop IK-1.1
paboThI,
paboTHI,
KOHTpOJbHas paboTa
MOJrOTOBKA K
KOHTPOJIBHOU
pabote
Wzyuenne
JIATEPaTypHI,
4 o(opmieHue
top 3amura
PE3YJIbTATOR nabopaTopHOi
5.2 IToBepXHOCTHBIE 1E€(EKTHI 0,5 5 71a00paTOpHOI parop MK-1.1
paboThI,
paboTsI,
KOHTpOJbHas paboTa
MOJTrOTOBKA K
KOHTPOJIBHOM
pabote
Nzyuenue
JIATEPATypHI
PATYPEL, KonTponpHas
5.3 edextrr hopMeI 5 MIOJTOTOBKA K aGora
KOHTPOJIbHOM p
pabote
Hroro no pazneny 1 15
6. PaznuBouHBIE KOBIIIH.
VcTeueHue Meransa U3 KoBIla
6.1 CranepazniBoYHbIe Nzydenne
KOBIIIH: KOHCTPYKITHSI JIUTEPATYPBI
PYKILI, PATYPEL, Kontponbhas
OTHEYMOpHAas ¢dyTepoBka, 5 MOJrOTOBKA K aGora
KOBILICBBIC 3aTBOPHI, KOHTPOJIbHOM P
JKCILTyaTalus pabore
N3ydenne
6.2 IIpoMexyTO4YHBIE KOBIIH: Y
JIUTEPATYPHI,
KOHCTPYKLUSI, OTHEYNOpHas KonrponbHas
5 MHOATOTOBKA K
¢dyTepoBka, KOBIIEBbIE . pabora
KOHTPOJIBHOM
3aTBOPBI, IKCILTyaTaIlVsI
4 pabore
Nsyuenue
JIUTEPATYPHI,
6.3 T'unponuHaMuka odopmieHue Sammra
UCTEUCHHUS MeTaula U3 Pe3yJIbTaToB HaBoPaTODHOI
KOBIIIA. CkopocTb u 2/21 5 1abopaTopHOI ;:,GOTS IK-1.1
MIPOJIOJKUTEIBHOCTh paborTsl, p ’
KOHTpOJIbHAs paboTa
Pa3NUBKH CTAIH MIOJTOTOBKA K
KOHTPOJIBHON
pabote
HWroro no pazgeny 2/21 15

7. HenpeprIBHAs pa3inBKa CTall




Uzydenne

JIUTEPaTypHl, IIpoBepka
O3HAKOMJICHHE C Pe3yJIbTaToB
METOUKO pelIeHus 3a1a4,
7.1 Yerpoiicteo MHII3 4/3,61 | 15 pelieHus 3aaa4, KOHTPOJIbHAS IK-1.1
MOJIrOTOBKA K paboTa. 3ammra
KOHTPOJBHON 1 WHIUBUIYaIbHON
VHITUBHY ATBHOM paboTh
paboram
Nzydenne
JIUTEPATyPBHI, IIpoBepka
O3HAKOMJICHHE C Pe3yJIbTaToB
7.2 TexHomorus METOTUKO pelIeHus 3a/1a4,
HETIPepPBIBHON pas3uBKU 4 9,4 | peuienus 3anadu, KOHTPOJIbHAS IK-1.1
cTanm MOJIrOTOBKA K paboTa, 3ammra
KOHTPOJBHON 1 WHIUBUIYaIbHON
VHIUBHY TBHOM paboTh
paboram
HWroro no pazaeny 8/3,61 | 24,4
8. Pa3nuBKa cTany B U3JI0KHHIIBI
Wzyuenne
JIUTEPaTypHL
8.1 Crioco0bI pa3IuBKH CTaJIN patypel, KontponbHas
5 MIOJTOTOBKA K
B W3JI0KHUIIBI . pabota
KOHTPOJIbHOM
pabote
8.2 KoHCTpyKIMs H3JIOXKHHIL. Wzyuenne
TexHomorust a3JMBKH B JUTEPATypHI
P . PATYPEL, KouTponpuas
U3JIOKHHUIIBI KHUTISIIIEH, 5 MOATOTOBKA K AGora
MOy CIIOKOMHOM, CIOKOWHOMN KOHTPOJIBHOM P
CTaJH pabote
Hroro mo pazaery 10
9. Kourpons KkauecTBa JIUTOTO
MeTajuia
N3yuenune
9.1 Cnocobbl  KOHTpOJIS JIUTEPATyPBHI
p PaTyPHI, KonTponpuas
KavecTBa CIIUTKOB u 5 MIOJTOTOBKA K aGora
HETIPECPBIBHOJIUTHIX 3arOTOBOK KOHTpOJ'IbHOf/’I P
pabote
Nzyuenue
9.2 TexHUKO-dKOHOMHUYECKHE JIATEPATyPHI
5 PATYPEL, DK3amMeH [K-1.1
MOKa3aTeNId PA3IMBKH CTaJIN MOATOTOBKA K
9K3aMEHY
Hroro mo pazgery 10
Hroro 3a cemectp 6/211 | 8/3,61 |114,4 SK3aMeH
HToro no gucLuIInHe 6/211 | 8/3,6l1 | 114,4 3K3aMeH




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

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

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

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

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

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

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

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

a) OcHOBHas JIMTepaTypa:

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

0) JlonostHuTEIbHAS JTUTEPATYpA:

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

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

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

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



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

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

B) MeTtoanyeckne yKazaHus:

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

2. CromsapoB A.M., CenuBanoB B.H. W3ydyeHue BHYTPEHHErO CTPOCHHS CTaJIbHOM
HENPEPHIBHOIUTON 3aroTOBKU: MeTonndyeckue yKka3zaHHUs MO BBIIOJHEHHIO JIAOOpaTOpHOU paboThI MO
muciumuinae  «Pa3nuBka W KpHCTaUIM3alMs CTanm» s CTyneHToB Hampasienus 150400.62
«Metamnyprus» kBanuduxanuu «bakanaBp» — MarHUTOropck: u3a-Bo MarHuToropck. roc. TEXH.
ya-ta um. I'.1. Hocosa, 2014. 19c.

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

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

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

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe obecnieueHue

Haumenosanue I1O Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJ14CCOB)
MS Windows 7
Professional (st H-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Geccpouro
Professional
7Zip ¢B0001HO pacnpocTpanseMoe 110 0eccpoyHo
FAR Manager ¢B0001HO pacnpocTpaugemoe I10 0eccpoyHO
IIpodeccnonanbubie 0a3bl JaHHBIX M HH(POPMAIHOHHBIE CIIPABOYHBIE CHCTEMbI
HasBanwne xypca Cchuika
DnexkTpoHHas 0a3a MepHOAMYCCKMX wH3aaHuii East View - .
Information Services, OO0 «MIBUC» https://dlib.eastview.com/
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https://magtu.informsystema.ru/uploader/fileUpload?name=2674.pdf&show=dcatalogues/1/1131421/2674.pdf&view=true
https://dlib.eastview.com/

HanmonansHas nHbopMamoHHo-aHauTHaeckas cuctema|lURL:
— Poccutickuii nnaexc mayunoro ruruposanust (PUHIL)  |https://elibrary.ru/project risc.asp

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

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

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

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

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

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

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

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

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

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

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

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

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

- CHIeaIM3UPOBAaHHON MeOebIo.

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

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

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. [Tomemienwe y1st CaMOCTOSITENIHHOM PaOOTHI OCHAIIICHO:

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

- CIIeUMAIN3UPOBAHHON MEOETIBIO.

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

- CHIeMaIM3UPOBAHHON MeOEIbIO: CTeITaKaMHt JJIs XpaHeHHsI yueOHOTro 000py10BaHUS;

-MHCTPYMEHTaMH JJIsl pEMOHTa Y4eOHOro 000pyA0BaHMS;

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

6. YueOHO-MeTOoAuYecKOoe o0ecneyeHne cCaMoCTOSATeIbHOI padoThl 00y4ar0IIMXCS

[To nucuunmbHe «Pa3nuBKa M KPUCTAIM3ALUs CTalW» MPEAYCMOTPEHA ayJuTopHas |
BHEAYyJAUTOPHAs CaMOCTOSITEIbHAsl paboTa 00yYaromuXcs.

AynuTOpHas caMOCTOsITeNIbHAs paboTa CTYACHTOB IMPEAIOJaraeT BhIMOJIHEHUE TaO0paTOPHBIX
pabort, peuieHue 3a1a4 U pabOTy Ha MMHUTATOpAaX-TPEHAaXKepax Ha MPaKTUUYECKUX 3aHATHUAX, a TAKKe
HalMcaHue KOHTPOJIbHBIX padoT.

JlaGopatopHnas padora Nel «/3ydyeHune ucTeueHus CTalau U3 KOBILA Ha MOJICTIN.

Ha nabopaTopHoii ycTaHOBKE U3ydaeTcs BIMSHUE BBICOTHI METAJUIa B KOBILIE M TUAMETPA
OTBEPCTHS CTaKaHa CTAJIEePa3IMBOYHOIO KOBIIA HA BEIMUMHY BECOBOM CKOPOCTHU PA3JIMBKYU CTAJIH,
MCTEKAOUIEH U3 KOBIIA. Pe3yibTaThl MOAEIMPOBAHNS IIEPECUNTHIBAIOTCS HA PEaIbHbIM KOBIII
OIpeIelIEHHOW BMECTUMOCTHU C UCIOJIB30BAHUEM CIIELUAIBHBIX MAaCIITa00B. AHAIU3UPYETCS U
CpaBHUBAETCA BIMSHUE KaXJI0T0 (DaKTOpa Ha BECOBYIO CKOPOCTh PA3IMBKHU CTAJIH.

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

ITo monepeyHsIM TEMILIETAM IIyTEM ICKU3UPOBAHMSI U3YUYaOTCS KPUCTAJUINYECKOE CTPOEHUE,
neGeKTHl MAKPOCTPYKTYPBI HEMPEPHIBHOIMUTHIX 3aTOTOBOK PA3IMYHBIX BUJOB: CIIO0BOM, COPTOBOH,
OJIFOMOBOHA.

JlagopaTopnasi pa6ota Ne3 «/leheKThl CTATLHOTO CITUTKA.

C ucnonb3oBanueM Ja00paTOPHBIX 00PA3L0B, METOIMYECKUX YKa3aHUH U aTjiaca U3ydaeTcs
HECKOJIbKO 3a/IaHHBIX IPEI0/1aBaTeIeM BHYTPEHHHUX U MIOBEPXHOCTHBIX J€(EKTOB CTAJIbHBIX CIIUTKOB
pa3HOl CTeNeHH PaCKUCICHHOCTH, IPUYMHBI UX 00pa30BaHUs U MEPHI 10 MIPEJOTBPALCHHUIO.

Ha npaxkTrueckux 3aHATUAX 00yUaroyecs pelaoT 3a/1a4u 110 Pa3InyHON TEMAaTUKE U
BBINOJIHAIOT 33/1aHUS] HA UMUTAaTOpax-TPEeHaKepax 110 HEMPEPHIBHOM pa3IMBKe CTaIU (3HAKOMCTBO C
obopynoBanuem MHJI3 u TexHonoruei pa3auBKY CTaM).

IIpumepsl 3a1a4:

1. Cranp mapku 60C2A paznuBaercs u3 180-TOHHOTO CTajiepa3IMBOYHOTO KOBIIA Ha
yetbipexpyubeBoit MHJI3 paauansuoro tuma. Ilomepeunoe ceuenue cnss6oB 150x150 mm. Kakum
JIOJKEH OBITh JUAMETp KaHalla CTAaKaHOB B IIPOMEXYTOUYHOM KOBIIE Uil TOTO, YTOOBI MOKHO OBLIO
HOJ/IEP)KUBATh CKOPOCTh BBITATUBAHMS 3arOTOBOK M3 KpUCTajuiM3zaropa B mpenenax 1,9-3,1 m/mun?
[IpoBectu knaccudpuKkanuio JaHHONH MapKH CTaJIH.

2. Cranp mapku 80 paznuBaercs n3 120-TOHHOTO CTanepa3IMBOYHOIO KOBIIA HA
yeTeipexpyubeBoit MHJI3 BeptukansHoro tuna. [Tonepeunoe ceuenue 3arotoBok 180%250 mm. Kakum
JIOJKEH OBITh AMaMeTp KaHalla CTaKaHa B CTAJIEPA3IMBOYHOM KOBIIIE JJISl TOTO, YTOOBI MOXKHO OBIIIO
NOJJIEP’KUBATh CKOPOCTH BBITATMBAHMS 3aTOTOBOK U3 KpUCTaIn3aTropa B npenenax 1,4-2,3 m/mMun?
[TpoBecTu knaccupuKao JaHHONH MapKU CTAJIH.

3. Cranp wmapku 15mnc paznuBanmach u3 220-TOHHOTO CTajJepa3IMBOYHOTO KOBIA Ha
nByxpyubeBoit MHJI3 kpuBonuneitHoro tumna. [Tonepeunoe ceuenue cisiooB 190x1200 mMm, a mepHas
mHa 7 M. Pabouast ckopocth BeITsATHBaHMs Oblia 1,25 m/MuH. Uepes 34 MuH MarirHa Oblia aBapuiiHO
ocraHoBlieHa. CKOJBKO MEpHBIX CIII00B OBUIO OTIMTO M KakoBa uX oOmass macca? IIpoBectu
KJIaCCU(UKALIMIO TaHHONW MapKH CTajH.

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

5. Omnpenenuts AIUHY JYHKH >KMIKOM ctain Mapku 38XM BHYTpU 3aroTOBOK CEUEHUEM
152x170 MM mpu CKOpOCTH BBITATHBaHHUS 2,8 M/MUH Ha nsatupyuybeBoil MHJI3 panuanbHOro THMA.
[IpoBectu knaccuuKanio JAHHOW MapKU CTaJH.

B Teuenue cemectpa oOydaromnirecs NUIIYT KOHTPOJIbHBIE pabOThI, KXKABIM pa3 OTBeYas Ha
OJIMH TEOPETUYECKHUN BOIIPOC, BBIIOJHSASA OJHO MPAKTUYECKOE 3alaHNE 10 PEIICHUIO 33Ja4H COTJIaCHO
TEMAaTUKU MPAKTUYECKUX 3aHATUH, KIIaCCU(PULUPYS CTaIb 3aJaHHON MapKH.

Knaccugukanus cranu 3aaHHON MapKH IPOU3BOAUTCS 110 CIEAYIOIIUM TpyIIam:

— coJiepKaHue YIieposa;

— Ka4eCTBO;



— CTCIICHDb JICTUPOBAHUSA;
— CTCIICHb PACKUCIICHHOCTH.

IIpuMepsI KOHTPOJIBLHBIX 321aHUI

KonTposbnas padora Nel
3ATAHUE Nel

1. Kpucraminueckass CTpYKTypa HENPEPHIBHOIUTHIX 3aroToBOK, OTiauThix Ha MHJI3
BEPTUKAJIBHOIO THUIIA.

2. OnpenenuTh NPOJOJDKUTEIBHOCTD 3aTBEPACBAHUA U TIIyOMHY JYHKH KHUIKOTO METajuia B
HETPEPHIBHOJIUTOM 3aroTOBKE ¢ pazmepamu nonepedHoro ceuenus 190x1500 mm u3 ctanu mapku 181°C
IIPY BBITATHBAHUU CO CKOPOCTHIO 1,3 M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOKW MapKH CTaJIH.

3AJJAHUE Ne2

1. Kpucrannuyeckas CTpyKTypa CIUTKOB CIIOKOMHOM CTaIu MPU Pa3JIMBKE CTAIH B YIIUPEHHBIE
KBEpXY U3JIOKHUIIBI ¢ TPUOBUILHBIMU HAJICTABKAMHU.

2. OmpenenuTh MPOJOIKUTENBHOCTh 3aTBEPJCBAHUS M TIIYOHHY JIYHKH KHJIKOTO MeTaijia B
HENPEPHIBHOIUTOM 3ar0TOBKE C pa3MepaMH HornepeuHoro ceueHus 124x124 mm u3 cranu mapku 60C2A
IIPU BBITATHUBAHUH CO CKOPOCTHhIO 4,1 M/MUH.

3. IlpoBecTH KiTacCU(pHUKAIMIO TAaHHONH MapKH CTaJIH.

3AJJAHUE Ne3

1. ®akTophl, BAUSIOLUIUE HA 3aPOKICHUE U POCT KPUCTAIUIOB IIPU 3aTBEPIEBAHUU CTAJIH.

2. OmpenenuTb MPOJOJKUTENBHOCT 3aTBEPJEBAHUS M TIIYOHHY JIYHKH KHJIKOTO MeTaijia B
HEIPEPHIBHOJIUTON 3aroTOBKE C pa3MepaMu ImornepedHoro ceueHus 160x180 MM U3 ctanmm Mapku
38XT'HM npu BHITSITUBAaHUHU CO CKOPOCTHIO 2,6 M/MUH.

3. IlpoBecTH KiTacCU(pUKAIMIO TAHHONH MapKH CTaJIH.

3AJJAHUE Ne4

1. MakpocTpyKTypa CIUTKOB CIIOKOMHOMN CTaIu IIPU Pa3/IBKE B YIIUPEHHbIE KHU3Y U3JI0KHUILIBI
C TEIUIOU30JIALIMOHHBIMHU BCTABKAaMH, BEJINYMHA TEXHOJOTMYECKUX OTXOJI0B IPU IIPOKATKE.

2. OmnpenenuTh TOJILIMHY CJIOSI 3aTBEPJAEBLIEr0 MeTalsla Ha BBIXOJE W3 KpHUCTAJUIM3aTOpa
mumHon 950 MM npu pasnuske ctanu Mapku 181'C na kpuBoimueiinon MHJI3 co ckopoctero 0,8
M/MUH.

3. IlpoBecTH KinacCU(pHUKAIMIO JAaHHONH MapKu CTaJH.

3AJJAHUE Ne5

1. MakpocTpyKTypa CIMTKOB KHIIIIEH CTaad C MEXAaHWYECKUM 3aKylIOPUBAaHUEM W
TEXHOJIOTMYECKHE OTXOJIbl MeTalljia MpH MpokaTke. Poib MOBEpXHOCTHON KOPKU IJIOTHOIO METaJlIa B
TaKUX CIMTKAX, MEXaHU3M ee (POPMHUPOBAHUS.

2. OmnpenenuTh TOJILIMHY CJIOSI 3aTBEPJAEBIIEr0 MeTalsla Ha BBIXOJE W3 KpHUCTAJUIM3aTOpa
mmHoi 1100 MM npu pasznuske cranu Mapku 15XCHJI Ha xpuBonuneitnoit MHJI3 co ckopoctsio 0,9
M/MHH.

3. IlpoBecTH KiIacCU(pHUKAIMIO JAaHHONH MapKu CTaJH.

KonTtpoJubnas pabora Ne2

3AJJAHUE Nel

1. MaxkpocTpyKTypa CIUTKOB KHIIAIIEH CTadd C XUMUYECKMM 3aKylIOpPUBAaHUEM W
TEXHOJOTMYECKHE OTXOJIbl MeTalljia MpH MpokaTke. Poib MOBEpXHOCTHON KOPKU IJIOTHOI'O METajlia B
TaKUX CIMTKAX, MEXaHU3M ee (POPMHUPOBAHHUS.

2. Onpenenutsb TyOUHY JTYHKH KHJIKOTO MEeTalllla B HEMPEPBHIBHOIMUTOI 3ar0TOBKE C pa3MepamMmu
nornepeyHoro ceueHus 152x170 mm u3 cranu mapku 35XH npu BEITATUBaHUU CO CKOPOCTHIO 2,4 M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOKW MapKu CTaJIH.

3AJJAHUE Ne2

1. MakpocTpyKTypa CIUTKOB MOTYCIHOKOMHON CTaly U TEXHOJOTMYECKHE OTXObI METaslIa IPHU
UX IpoKaTKe. Posib TOBEPXHOCTHBIX My3bIPEH B TAKMX CIUTKAX U MEXaHU3M UX (DOPMUPOBAHHSL.

2. Onpenenuts rTyOUHY JTyHKHU )KUAKOIO METalljla B HEIPEPhIBHOJIINTON 3arOTOBKE C pa3MepaMu
nornepeynoro cedenus 120%150 mm u3 cranu mapku 80P rpu BBITATUBAaHUU CO CKOPOCTHIO 3,3 M/MUH.

3. [IpoBecTu knaccuuKaIyio TaHHOKW MapKu CTaJIH.



3AJJAHUE Ne3

1. leekThl MaKpOCTPYKTYPHI HENIPEPHIBHOIUTON 3aTrOTOBKH YCaJOYHOTO IIPOUCXOXKICHHSI.

2. Onpenenuts ryOUHY JTYHKHU KUAKOTO METalljia B HEIPEPHIBHOJINTON 3ar0TOBKE C pa3MepaMu
nonepeyHoro ceueHus 270x1200 mm u3 ctanu mMapku 17I'1C npu BeiTsiruBanuu co ckopoctbio 0,95
M/MUH.

3. IlpoBecTu KiIacCU(pHUKAIMIO TAHHONH MapKH CTaJIH.

3AJJAHUE Ne4

1. KapTuHa 30HaIbHONM XMMHUYECKON HEOAHOPOJHOCTH YIIMPEHHOTO KBEPXY CIMTKA CIIOKOWHOM
CTaJIN C MOSCHEHUSIMHU.

2. OmnpenenuTh TOJIIMHY CJIOSI 3aTBEPJAEBIIErO0 METalla B CEPEIUHE 30Hbl BTOPHUYHOIO
oxJIaxkJieHus: muHo 35,8 M mpu pasznuBke craiu Mapku Ct. 3nc Ha kpuBoduHeitHoit MHJI3 co
ckopocThio 1,2 M/MuH (KpucTauiu3aTop uMeeT BoicoTy 1200 Mm).

3. [IpoBecTu knaccuuKaIyio TaHHOKW MapKH CTaJIH.

KonTtpoubnas pabora Ne3

3AJJAHUE Nel

1. KapTuHa 30HaIbHOM XUMUYECKO HEOTHOPOAHOCTH CIIMTKA KUIISIILEH CTall C MEXaHUYECKUM
3aKyNOPUBAHUEM C IIOSICHEHUSIMH.

2. OmnpenenuTh TOJIIMHY CJIOSI 3aTBEPJAEBIIEr0 METasla B CEpEJUHE 30Hbl BTOPHUYHOIO
OXJIQXACHUS JJIMHOM 28 M IIpu pa3iuBKe ctaiu Mapku 10mnc Ha kpuBonuHeitHoit MHJI3 co ckopocThio
1,05 m/muH (xpuctammsarop umeet aauHy 1000 mm).

3. IlpoBecTy KinacCU(pHUKAIMIO JTaHHONH MapKu CTaH.

3AJJAHUE Neo2

1. Cranepa3nuBOYHBIN KOBII, YCTPOHCTBO U XapaKTEPUCTHKA.

2. Cramp mapku 10XCHJI pasnmuBanmace u3 260-TOHHOTO CTajepa3lMBOYHOTO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonuneitnoro tumna. [Tonepeunoe ceuenue cisi6oB 220x1600 MM, a mepHas
mumHa 9M. PabGouas ckopocts BeITsrMBanus Obuta 0,8 M/mMuH. Yepes 51 MuH MammHa ObUTa aBapHitHO
ocraHoBleHa. CKOJBKO MEpHBIX CIII00B OBUIO OTIMTO M KakoBa MX oOmas Mmacca? Ilposectu
KJIaCCU(UKALIMIO TAaHHOW MapKH CTaJIH.

3AJJAHUE Ne3

1. CranepasznuBounslii cren MHJI3: Ha3HaueHue, yCcTpoilcTBO, JOCTOMHCTBA U HEIOCTATKHU.

2. Cranp wmapku 20nc pasnuBaerca u3 300-TOHHOrO cTrajepa3IMBOYHOIO KOBINA Ha
nByxpyubeBoii MHJI3 kpuBonuneiinoro tuna. [lonepeunoe ceuenue cisg6o 240x1100 mm. Kakum
JIOJDKEH OBITh JMaMeTp KaHaja CTaKaHOB B NMPOMEXYTOYHOM KOBILE Ul TOTO, 4YTOOBI MOXHO OBLIO
NOJJIEPKUBATh CKOPOCTh BBITATMBAHUS CIL00B M3 KpucTajumzaropa B npeaenax 0,4—1,1 m/mun?
[TpoBecTu knaccupuKauio JTaHHONH MapKu CTaJH.

IIpumepHBIe BONPOCHI 1JIsA NOATOTOBKH K YCTHOMY OIPOCY

I. Kpucrannumyeckas CTpyKTypa HENPEPHIBHOJIUTHIX 3aroToBOK, OTIMThIX Ha MHJI3
BEPTUKAJIBHOI'O THIIA.

2. Kpucramnmmueckas CTpyKTypa CIMTKOB CIIOKOMHOW CTajiv TP PA3JIMBKE CTAIU B YIIMPEHHbIE
KBEPXY M3JI0KHUIIBI C TPUOBLIHLHBIMH HAJICTaBKAMHU.

3. MakpocTpyKTypa HEPEPHIBHOJIUTOTO cisi0a pH paziuBke ctani Ha MHJI3 BepTukaibHOTO
THUIIA, BEJINYMHA TEXHOJIOTMYECKUX OTXO0JI0B METAJLIA.

4. ®akTophl, BIMAIONINE HA 3apOKICHUE U POCT KPUCTAIIOB IPH 3aTBEPIECBAHUU CTAJIH.

5. MakpocTpyKkTypa CIUTKOB CIIOKOMHOW CTalM NpU pa3iuBKE B YLIMPEHHBIE KBEPXY
U3JI0KHUIBI ¢ TPUOBUTLHBIMU HAJICTABKaMU, BEIMYMHA TEXHOJIOTHYECKUX OTXO/I0B MPHU UX MPOKATKeE.

6. MakpocTpyKTypa COPTOBOM 3aroTOBKM IIpH HENpPEpPbIBHOW pas3nuBke ctanu Ha MHII3
paguanbHOrO THUIA, BEJIMYMHA TEXHOJIOTHYECKUX OTXOJ0B METaIA.

7. MakpoCTpyKTypa CIUTKOB CIIOKOMHOW CTaJIX IIPU PA3JIUBKE B YIIUPEHHBIC KHU3Y U3JI0KHULIBI
C TEIUIONU30JIAMOHHBIMU BCTaBKaMH, BEJIMYMHA TEXHOJIOTMYECKUX OTXO/I0B ITPU IIPOKATKE.

8. MakpocTpyKTypa CIMTKOB KMIIALIEH CTalM M TEXHOJIOIMYECKHE OTXOJbl METaula IpH
npokaTke. Poib MOBEPXHOCTHOM KOpPKHM IUIOTHOTO MeETaula B TaKHUX CIWATKAaX, MEXaHU3M eé
dbopmupoBaHUS.

9. MakpocTpyKTypa CIUTKOB MOJTYCIOKOHHOMN CTaly U TEXHOJOTMYECKUE OTXOAbI METaslIa PHU
UX IpoKaTKe. Posib TOBEPXHOCTHBIX My3bIPEH B TAKMX CIUTKAX U MEXaHU3M UX (HOPMUPOBAHHSL.

10. Kpucrammuyeckas CTPYKTypa HENPEPHIBHOIMTHIX 3aroToBOK, OTIWTHIX Ha MHII3



KPUBOJIMHEHHOTO TUIA.

BueaynutopHas camocrosiTenbHas padoTa 00y4yarouIMXcs OCYIIECTBISETCS B BUIE U3YUYCHUS
JUTEPATYPHI IO COOTBETCTBYIOIIEMY pa3ieNy AUCIUILIMHBI ¢ TPOPabOTKON MaTepraia U BHITOJHECHUS
WHAUBUAYAIbHON pabOThl MO OMPEIEICHUIO TEXHOJIOTMYECKUX MapaMeTpOB HEMPEPBHIBHON pa3ivBKU

ctasiin Ha MHJI3 koHKpeTHOro THMa (TeéMa OAHOI0 U3 BAPUAHTOB 3aJJaHUM IPECTABIIEHA B IPUIIOKEHUN
2).



IMPHUJIOKEHUE 2

7. OnleHOYHbIE CPeICTBA ISl IPOBEIeHUs POMEKYTOYHOM aTTeCTAllUN
a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPeACTBA /IJIsl IPOBeAeHHs
NMPOMEKYTOUYHOM aTTeCcTAlluM:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Inanupyemslie
pe3yJIbTaThl 00y4YeHUs

OneHouHble CpeaCcTBa

T1K-1: CnocoOeH BBITOIHATE TEXHOJIOTHUEC

MIPOJTYKIIMH, €€

JTanbHEHe oopaboTke

KM€ OIlepalyy 110 ITOJIYYEHUIO METAJUTY Pru4ecKOin

IK-1.1

Ocy1ecTBisieT
TEXHOJIOTHYCCKHUE
ONEPALMHU 10 MOITYYEHUIO
METaJUIy pru4eCKOn
MPOIYKIIMH, €€
JnanpHenen oopadboTke

Teopemuueckue 60npochl K IK3AMEHY:
1. Kpucramnuueckass CTpyKTypa HENPEPHIBHOIUTHIX
3aroToBOK, oTiIUThIX Ha MHJI3 BepTukansHoro tuna.
2. Kpucramnnueckass CTpyKTypa CIUTKOB CIIOKOMHOMN
CTaJll IpPU PA3JIUBKE CTAIM B YLIMPEHHBIE KBEPXY
W3JIOKHHIIBI C TPUOBUTBHBIMU HA/ICTABKAMH.
3. MakpocTpyKkTypa HEIpPEepbIBHOJUTOrO ciisiba mpu
paznuBke cranu Ha MHJI3  BeprukanpHOoro THMNAa,
BEJIMYHMHA TEXHOJIOTMUECKUX OTXO0B METalIa.
4. @axTophl, BIMSIOIIME Ha 33apOXKICHHUE U POCT
KPHUCTAJIJIOB IIPU 3aTBEPIEBAHNUN CTAJIH.
5. MakpocTpyKTypa CIMTKOB CIIOKOMHOW CTajau MpH
pa3snMBKE B  YIIMPEHHBbIE KBEPXy M3JIOXKHHUIBI C
MPUOBUIBHBIMU HaJICTaBKaMH, BEJINYMHA
TEXHOJIOTMYECKHUX OTXOJO0B IIPU MX IPOKATKE.
6. MakpocTpykTypa COPTOBOM  3aroTOBKH  IpH
HenpepelBHON pasnuBke cranu Ha MHJI3 paguansHOro
THUIIA, BEIMYMHA TEXHOJIOTMYECKUX OTXOJI0B METaJIA.
7. MakpocTpyKTypa CIMTKOB CIIOKOMHOH CTalad IpU
pa3iMBKE B  YIIMPEHHBIE KHU3Y  H3JIOKHUIBI C
TEIUION30JIILIMOHHBIMU BCTaBKAMH, BEJIMYMHA
TEXHOJIOTMYECKUX OTXOJIOB IIPU MPOKATKE.
8.  MaxkpocTpyKTypa CIWUTKOB KHIISIIEH CTAIH H
TEXHOJIOTMYECKUE OTXOJbl METaJIa IpU Npokarke. Poib
MIOBEPXHOCTHOM KOPKM IUIOTHOTO METaula B TakKHUX
CIIUTKaX, MEXaHU3M €€ (OpMUPOBAHHUS.
9. MakpocTpyKTypa CIUTKOB IOJYCIIOKOMHON CTamu M
TEXHOJIOTMYECKHE OTXOJbl METajula IPU HMX MPOKATKE.
Ponp mNOBEpXHOCTHBIX TMy3BIPEN B TakWX CIHTKaxX M
MEXaHMU3M UX (OPMUPOBAHMUS.
10. Kpucraminueckas CTpyKTypa HENPEPHIBHOIUTHIX
3aroToBOK, OTIUTEIX Ha MHJI3 KprBOJIMHEWHOTO THIIA.
11. TugpoauHamMmuKa  WCTEYEHHsS  MeTaula U3
CTaJIepa3INBOYHOTO KOBIIIA.
12. Iloaroroska MHJI3 k pa3nuBke cranu.
13. Knaccuduranus MHJI3. JloctonHcTBa M HEAOCTATKH
MHJI3 ¢ u30rHyTON TEXHOJIOTUYECKOM OCBIO.
14. Konctpykuuu kpuctamnuzatopos MHII3.
15. TemnepaTypHO-CKOPOCTHOM pEXHUM HENPEPHIBHON
Pa3IUBKU CTAJIH.
16. IIpomesxxyTounsblit kot MHII3.
17. YcrpoiicTBo 30HbI Bropu4HOro oxiaxaeHuss MHJI3.
18. YcTpolicTBO cTaliepa3TMBOYHBIX KOBIIEH U KOBIIEBBIX

3aTBOPOB.




CtpyKTypHBIi
JIEMEHT
KOMIIETEHIIMH

[Inanupyembie
pe3yNbTaThl 00YYCHHUS

OueHoYHbIE CpEeACTBA

19. TexHosiorus HENPEPHIBHON PA3IMBKUA CTAJIU METOJIOM
«TJIaBKa Ha TUIaBKY».

20. HedeKTsl CTaNbHBIX CIMTKOB W HEMPEPHIBHOIHMTHIX
3aroTOBOK.

21. PexuM BTOPUYHOTO OXJIAKICHUS HEMPEPHIBHOIUTHIX
3aroTOBOK U CJII00B.

22. YCTpOUCTBO arperatoB pe3KHU 3aroTOBOK Ha MEpHBIE
JUTHBI.

Ha npakmuueckux 3aHAmMuAx peuiaomcs 3a0a4u no
onpeodenenuro:

— TOJILIMHBI CJIOA 3aTBEPJICBIIETO METAILIA B
HEMPEPHIBHOJUTON 3arOTOBKE JIJIs1 PA3JIMUYHBIX MECT
TexHoJjiornyeckoro kanaia MHJI3;

— TOJIIIMHBI MOBEPXHOCTHOM KOPKU IJIOTHOT'O METajlia B
CIINTKE KUIISAIICH CTalIH;

— IIIyOMHBI 3aJIeTraHus TOBEPXHOCTHBIX My3bIPEil B CTUTKE
MOJyCIOKOMHOW CTaJIH;

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

— MPOAOJIKATEIIBHOCTH PA3JIMBKHA METAJIA B U3JIOKHULIBI
u Ha MHJI3;

— MPOTSYKEHHOCTH JIYHKH KHUJKOTO METAJIJIa BHYTPH
HETIPEPBIBHOJIUTHIX 3arOTOBOK;

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

— npousBoauTesnbHoctn MHJI3.

Ilpumep 3a0anus na vinoinenue
UHOUBUOYAILHOU PAdOmMBL

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

3AJAHUE
Ha BBITIOJIHCHUE MHIMBHUYyaJIbHON paObOTHI 10
JMCIUIITHHE «Pa3inBKa ¥ KPUCTAIUTA3AIHS CTAIID
oOyuJaroremycs rp.

BrInoaHUTE pacuer HeMpepbIBHON Pa3IuBKH CTAIN Ha
nByxpyubeBoii MHJI3 kpuBonuHelHoOr0 THIIA 114
CHEAYIOIINX YCIOBUM:

- BMECTUMOCTb CTaJIepa3IMBOYHOrO KoBia 360 T;

- meTayurypruyeckas qimuaa MHJI3 35,8 wm;

- JUIMHA KpucTtamsaropa 950 MM;

- panuyc KpUBH3HBI 0a30BOM CTEHKH KPUCTAIUIN3AaTOpa
8,0 M;

- mapka craiu 08;

- pa3Mepsbl IONEPEYHOT0 CEYEHUS 3arOTOBKU
250x1730 Mm.




CtpyKTypHBIi
JIEMEHT
KOMIIETEHIIMH

[Inanupyembie

OneHouHsble cpeacTBa
pe3yabTaThl 00y4eHus H peit

XapakTepuCTUKa 30HbI BTOPUYHOTO OXJIaKIACHUS
MpUBE/ICHa HA 00OPOTHOI cTOpoHe 3ananus. [pyrue
JlaHHbIE, HEOOXOIUMBIE JUISI pacyeTa, IPUHSITh
CaMOCTOSITEIIHHO.

Coneprxanue pabOThI:
1. Onpenenenue napameTpoB kuakoro meramia ([S],

[P], ©).

2. PacuéT npoaomKUTENIbHOCTH 3aTBEpACBAHUS
3arOTOBKH.

3. Onpenenenne pabodeil CKOPOCTH U TMANa30Ha
CKOpOCTEH pa3iuBKH.

4. OnpeneneHre CKOPOCTU PA3JIUBKU U TUaMETpa
KaHaJIOB CTAKaHOB B CTAJIEPA3JIMBOUHOM U
MPOMEKYTOYHOM KOBIIIAX.

5. Onpenienenue napaMeTpoB HACTPOMKHU pUCTAIUIN3ATOpA
1 30HBI BTOpUYyHOTro oxjaxjaeHus (3BO).

6. OnpeneneHrne OCHOBHBIX TapaMETPOB CUCTEMBI
OXJIQXJICHUS KPUCTAIUTM3ATOPA.

7. Pacuét pexuma BTOPUYHOTO OXJIAXKICHHSI 3arOTOBKU
MIPH BBITATHBAHUU €€ cO CKOpocThio 0,75 M/MUH.

8. Pacuér myimTenpHOCTH pa3iiMBKY IJIABKU NP paboueit
CKOPOCTH BBITSTHBAHUS 3aTOTOBKH.

9. Pacuér rogosoii npoussogutensHoctd MHJI3.

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




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

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

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

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJIMYHO» (5 0aioB) — 00y4arouiics IeMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TITyOOKOe 3HAHUE
y4eOHOro MaTepuana, CBOOOIHO BBIIOJIHAET MIPAKTUYECKUE 3aJaHusl, CBOOOTHO OIIepUpYeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIMIX TOBBIIICHHON CIIOXKHOCTH;

— Ha OLEHKY «Xopouo» (4 6anna) — o0yyaronuiics 1eMOHCTPUPYET CPEAHHMN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOYHOCTH, 3aTPYJHEHHUSI IPU aHATUTUYECKUX OTNEepalusiX, epeHoce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLIEHKY «Y/10BJIETBOPUTEILHO» (3 Oanna) — o0ydaroluiicss 1eMOHCTPUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHIA
JOTYCKAlOTCS OIUOKHU, IPOSBISETCS] OTCYTCTBUE OT/ICIbHBIX 3HAHHM, YMEHHI, HABBIKOB,
00yJaromuiCs HCIIBITHIBACT 3HAUYNTENILHBIC 3aTPyIHEHHS TP OTIEPUPOBAHNY 3HAHUSMU H
YMEHHSIMHU MPU UX IEPEHOCE Ha HOBBIE CUTYAIUU;

— Ha OIEHKY «HEY/AOBJIETBOPUTEILHO» (2 0aiia) — 00y4aroImuics JeMOHCTPHPYET
3HaHus He 6osee 20% TeopeTHuecKoro MaTepuana, J0MycKaeT CyleCTBeHHbIE OIIMOKH, He
MOYKET MOKa3aTh WHTEIUICKTyaIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4;

— Ha OLIEHKY «HeyI0BJIeTBOPUTENIbHO» (1 6ayut) — oOyuaromuiicss He MOXKET MoKa3aTh
3HaHUS Ha YPOBHE BOCIIPOM3BEICHHS U 00BICHEHHS HH(POPMAIINU, HE MOXKET MOKa3aTh
UHTEJUIEKTyaJIbHbIE HaBBIKU PEIIEHUs MPOCTHIX 3a1ad.



