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JIuer akryaaun3zanuu padodei nporpaMMsl

Pabouast mporpamma nepecMoTpeHa, oocyxieHa u ofgoopeHa i peanusanuu B 2023 - 2024
y4eOHOM Tofy Ha 3aceaHuu Kadeapsl MeTaurypruu 1 XMMHYECKUX TeXHOJIOTUI

[Iporokomor 20 . Ne

3aB. kadeapoii A.C. iapquKO

PaGouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena s peanuzanuu B 2024 - 2025
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl MeTauTyprui i XAMHYECKHX TEXHOJIOTUN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. iapquKo

PaGouast mporpamMma nepecMoTpeHa, 00CykeHa U o100peHa i peanusamnuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceqaHuu Kadeapbl MeTauTyprui 1 XUMHYEeCKHX TEXHOJIOTUN

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

Pabouas mporpaMmma niepecMoTpeHa, 00CyxkaeHa u oo0peHa st peanmm3aryu B 2026 - 2027
y4eOHOM rofly Ha 3aceqaHuu kadeapbl MeTamTyprui 1 XUMHYECKUX TeXHOJIOTUN

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouast mporpamma niepecMoTpeHa, 00cyx1eHa u ogoopena s peanmszanuu B 2027 - 2028
y4eOHOM TOIy Ha 3acelaHuu kapeapbl MeTauTyprui ¥ XUMHYECKUX TEXHOJIOTUI

[Ipotokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Ilesiu ocBOECHMS AUCHUILIMHBI (MOIYJIsST)

enssMu ocBOeHUS MUCHMIUIMHBI «Pa3nmBKa M KpUCTAUTM3AIUS CTaIN» SBISIOTCS
O3HAKOMJICHHE oOOydarommxcs ¢ mporeccamu (HOpPMHUPOBAHHS CTaIbHBIX CIUTKOB H
HEIMPEPHIBHOJIUTHIX 3arOTOBOK, X CTPOSCHHUEM, M3yUYCHHE CTIOCOOOB M TEXHOJOTHHA MOJTyYCHHUS,
Ka4yecTBa IPOU3BOIUMOM MTPOAYKIIUH.

2 MecTo TUCHMIJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmmMbl

Jucuunnuza Pa3znuBka M KpuCTalIM3alys CTalIM BXOAMT B 4YacTh y4yeOHOro IjIaHa
bopmMHpyeMyI0 yyaCTHUKaMHU 00pa30BaTEeNIbHBIX OTHOILIEHHH 00pa30oBaTeIbHOM IPOrpaMMBbI.

JUis  u3ydeHus  JAUCHUIUIMHBI ~ HEOOXOAMMBI  3HaHMs  (YMEHHs,  BIAJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS AUCUUIUINH/ IPAKTUK:

Maremaruka

Dusuka

Meramrypruyeckas TEIJIOTEXHUKA

OCHOBBI METaJNTypru4ecKoro Npou3BOACTBA

3HaHus (YMEHUS, BIaJIeHUs), MOITyYEHHbIE IPU U3YUYEHUH JaHHOM JAUCHUUIUIMHBI OYIyT
HEOOXOIUMBI [Tl U3YyUYCHUS TUCIUILINH/TIPAKTHK:

IlonroroBka k caue ¥ caada rocyJapCTBEHHOIO DK3aMEHa

[ToaroroBka K npoueaype 3alluThl ¥ 3a1UTa BbITYCKHON KBATU(PUKAMOHHOMN padoThI

3 Komnerenuun odyuyaromerocs, popMupyemblie B pe3yJ1bTaTe 0CBOCHHS

AUCHUILINHBI (MOAYJISA) ¥ IIJIAHUPYEMbIe Pe3yJabTAThl 00yUeHHu s

B pe3ynbTare ocBoeHMsI AMCHUILIMHBL (MOayJisl) «PaznuBka M KpUCTaUIM3aLMsl CTAIN
oOyuaroImuiics JoKeH 001aaTh ClIeAYOIMMU KOMIETEHIUSAMMU:

Kon nanukaTopa HNHaukaTop TOCTHKEHUS KOMIIETESHITUN

[1K-1 CriocoOeH BBIMOMHATH TEXHOJIOTHYECKUE OIMEpPallud MO TOJYYCHUI0 METaUTyprHueCcKOu
IPOAYKIINH, €€ JalbHelIel 00paboTke

IIK-1.1 OcyecTBisier TEXHOJIOTHYECKHUE orepanun 1o MOJTyYEHUTO
METAJUTYPTHYECKON NPOAYKIIMH, €€ faJbHeHer 00paboTke




4. CTpyKTypa, 00bEM M cofepkaHue JUCHUTLIMHBI (MOIYJIsT)
OO0mas TpyI0EeMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaji. 4acoB, B TOM

HUCJIIC:

— KOHTaKkTHas padota — 12,9 akaz. 4acos:
— aynuropHas — 10 akaj. 4acos;

— BHeayauTopHas — 2,9 akaJl. 4acos;

— caMocTosTenbHast pabota — 122,4 akay. 4acos;

— B ¢popMe npakTudeckoit moarorosku — 0 akaj. vac;

— IMOATOTOBKA K 9K3aMeHy — 8,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuTopHas 3 s
KOHTaKTHas padoTa E 3 ®opma TeKy1Iero
Paznen/ rema 2, (B axaz. uacax) & E Buzn KOHTpOIA Kox
> & © | camocrosiTensHOM | ycrieBaeMOCTH U
JUCLUTUINHBI < £ s . | xommeTeHIMH
c g £ pabotsl IIPOMEKYTOYHOH
nab. | mpakr.
Jlex. P 2'g aTTecTaluy
3aH. | 3aH. | O &
1. 3aTBepaeBanue cTanu
Uzyuenue
1.1 3aTBepeBaHue nMTegaTprIH
CTaJIbHBIX CIIUTKOB u 5 HOATOTOBKA K KonTtponbnas MK-1.1
HETIPEPHIBHOIUTHIX KOHTPOBHO pabora '
3aroTOBOK p;%OTe
4
Uzyuenue
1.2 Pacuer 3arBepIcBaHUS nHTeyaT -
CTabHBIX CIIUTKOB " 5 HOHJ%T;Q;&K Konrponbhas MK-1.1
HETPEPhIBHOINUTHIX KOHTPOIBHOI pabota '
3aroTOBOK p§%0Te
Hroro no pasaeny 10
2. Kpucramuiuzanus craau
Nsyuenue
JUTEPATYPHI
2.1 CoBpemeHHas Teopus 5 HOI[F(I;)TOI}SIII: a I’( Kontponshas MK-1.1
KPHCTaJUTU3aUI KOHTPOHHOH pabora
4 pabore
Uzydenne
JUTEPATYPhl U
2.2 Kpucrannmueckas 5 r[oz[rpo TO};PI)(a < Kontponshas K-1.1
CTPYKTYpa JINTOH CTanu KOHTPOHHOH pabora '
pabore
HWroro no pazneny 10
3. MakpocTpyKTypa MeTaiia
Wzyuenne
3.1 MakpocTpykTypa e —
CIIUTKOB KUIIAIIEen Konrponbshas
N e g 5 MOJITOTOBKA K P TIK-1.1
TI0JTy CITIOKOMHO# u pabora

CIIOKOMHOM CTaIn

KOHTPOJIBHOM
pabote




Wzyuenne

JUTEPaTypBhl,
odopmieHue 3amura
3.2 MakpocTpykTrypa pe3yabTaToB nabopatopHO#
HENPEPBIBHOINTBIX 5 1abopaTopHOI paboTsl, IIK-1.1
3arOTOBOK paboTHl, KOHTpOJIbHAs
HOATOTOBKA K pabota
KOHTPOJIBHOU
pabote
Hroro no pasgeny 10
4. Xumudeckas HEOJTHOPOTHOCTh
MCTallla, BKIKOYCHUA H TIa3bl B
CTanu
Wzyuenne
JUTEPaTypBHl,
4.1 JennputHas u odopmienue 3amuTa
30HaIbHAs XUMHYECKas pe3yNIbTaToB 7a00paTOpHOIt
HEOHOPOJHOCTh CIUTKOB U 5 J1abopaTopHOit paboTHl,
HETPEPHIBHOINUTHIX paboTHl, KOHTPOJIbHAS
3ar0TOBOK HOATOTOBKA K pabota
KOHTPOJILHOM
pabote
4.2 Hewmerannuueckue Uzyuenue
BKJIIOYCHUs] W Ta3bl B JIMTEPATypHI, KomrpombHas
CIIUTKaX u 5 TIOZIrOTOBKA K pabota
HEIPEPBIBHOIUTEIX KOHTPOJIBHOH
3aroTOBKax pabote
Hroro no pazneny 10
5. le(eKThl CTAIBHBIX CIUTKOB U
HEIPEPBIBHOIUTEIX 3aTOTOBOK
Wzyuenue
JIMTEPaTypBHl,
odopmiieHue 3amura
pe3yJIbTaTOB TabopaTOpHOH
5.1 BuyTpennue neexTs 5 1ab0paTOpHOI paboTHI,
padoTEHI, KOHTpOJIbHAs
MOJITOTOBKA K pabora
KOHTPOJIBHON
pabote
Wzyuenue
JIMTEPaTypBHl,
odopmiieHue 3amura
59 ToBepxHOCTHbIE pe3yJIbTaToB TabopaTOPHOH
Jr— 5 nabopaTtopHon paboThI,
padoTEHI, KOHTpOJIbHAs
MOJITOTOBKA K pabora
KOHTPOJIBHON
pabote
Nzydenne
TTATEPATYPBI, KoHnTponbHas
5.3 Hedextol popMbr 5 MOJITOTOBKA K pabota
KOHTPOJIBbHOU
pabore
HWroro no pazneny 15
6. PaznuBouHbIE KOBIIH.
VcTeueHue MeTania U3 KOBILIa
6.1 Cranepas3inuBouHbIE Wzyuenne
KOBIIIH: KOHCTPYKIIHS, JUTEPaTypBhl, KontposbHas
OrHeymopHast  (yTepoBKa, 5 NOArOTOBKA K pabota
KOBIIEBEIE 3aTBOPEI, KOHTPOJIBHON
DKCILTyaTalus pabore




6.2 ITpomexxyTouHbIe Uzyuenue
KOBIIHN: KOHCTPYKIIHS, JIMTEPaTypBHI, KomrpombHas
OTHEymnopHass  (yTepoBKa, 5 TOZIrOTOBKA K pabota
KOBIIEBBIE 3aTBOPBI, KOHTPOJIbHON
SKCILTyaTaIys pabote
Wzyuenne
JUTEPaTypBHl,
6.3 I'uaponuHamMuka odopmiieHue 3amura
UCTEUSHHSI ~ MeTaula W3 pe3yNIbTaToB 7a00paTOpHOIt
KOBILIA. CkopocTb u 5 1abopaToOpHOI paboTsl,
HPOJOIDKUTETLHOCTD paboTHl, KOHTPOJIbHAS
Pa3IMBKU CTAIU MTOJITOTOBKA K pabora
KOHTPOJIBHON
pabote
HUroro mo pazmeny 15
7. HenpepbIBHAsE pa3iuBKa CTaIH
Wzyuenue
JIMTEPaTypHI, IIpoBepka
03HAaKOMJICHHE C Pe3yJIbTaToB
METOIHKOH penIeHus 3aaad,
7.1 Yerpoiicteo MHJI3 15 | peumrenus 3anad, KOHTPOJIbHAs IK-1.1
MOATOTOBKA K paboTa. 3ammra
KOHTPOJIBHOH U HWHAVBUIYaJIbHOU
VHIUBHIY ATHHOM paboThl
pabotam
Wzyuenue
JIMTEPaTypBHI, IIpoBepka
03HAaKOMJICHHE C Pe3yJIbTaToB
7.2 TexHonorus METOIUKOM pelieHus 3a1ad,
HEeNPEepPBIBHON pa3IUBKU 17,4 | peuieHus 3axay, KOHTPOJIbHAS TIK-1.1
cTanu MOATOTOBKA K paborta, 3ammra
KOHTPOJIBHOH U HWHAUBUIYaJIbHOU
VHIUBHIY TbHOM paboThI
pabotam
Wroro no pazneny 32,4
8. PaznuBKa cTamy B U3JI0KHUIIBI
Wzyuenue
8.1 CmnocobObl  pa3nuBKH JIHTCPATYPHI, KonrponbHas
CTaJIM B U3JIOKHHLIBI 5 TOATOTOBKE K pabota
KOHTPOJIBHON
pabote
8.2 Konctpykuus Wzyuenue
M3JI0>KHHILL. Texnonorus JIMTEPaTypBHl, KontpobHas
PasNMUBKM B M3NOKHHLLI 5 TOZIrOTOBKA K pabota
KHIISIIIEH, IOJTyCIIOKOHHOH, KOHTPOJIBHON
CIIOKOMHOM cTamu pabote
HWroro no pazneny 10
9. KoHTponp KayecTBa JMTOrO
MeTaa
Wzyuenue
9.1 CmocobObl  KOHTpOJIS
Ka4yecTBa CIIUTKOB u [HTEPATYPBI, KonrponbHas
HETIPEPhIBHOIUTHIX S TOATOTOBKE K pabota
AT OTOBOK KOHTPOJIbHON
pabote
92 Wzyuenne
TeXHUKO-3KOHOMHUECKHUE 5 AIMTEPATYPEL, DK3aMeH IK-1.1
MOJITOTOBKA K
MOKAa3aTeH Pa3IuBKU CTaH
9K3aMEHY
Hroro no pazneny 10
Hroro 3a cemecTp 122,4 SK3aMEH
HToro 1o auciuIinie 122,4 JK3aMeH




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

JUis  peanw3anmuu  MPEIyCMOTPCHHBIX  BUIOB yd4eOHOW paboOTBI B KadecTBe
00pa3oBaTeNbHbIX TEXHOJOTUH B MPENOJAaBaHUM AUCUUIUIMHBI «PaznuBKka M KpUCTAITH3aLuUs
CTaJIN» UCTIONB3YIOTCS TPAJAUIIMOHHAS U MH()OPMAIIMOHHO-KOMMYHHUKAITHOHHAS TEXHOJIOTHH.

Jlexkiuu MpOXOAAT KaK B TpPaAMIIMOHHOW WHGOPMAMOHHOW ¢opme, Tak U B (dopme
JEKIUN-BU3yaJn3alid C UCMOJIb30BAHUEM MPE3CHTAIIMN B BUIE BUACOMATEPHUAIIOB.

JIeKIIMOHHBIN MaTepuan 3aKpeIuisieTcs B XOJ€ Ja0opaTOpHBIX padOT U MPAKTUYECKUX
3aHATUH, HA KOTOPBIX BBITIOHSIIOTCS TPYIINOBHIE WM HHIAUBUAYAJIbHBIC 3aJaHUs 110 TIPOHICHHOMN
teme. [Ipu npoBeneHnu 1abOPATOPHBIX 3aHATUN HCIIONB3YETCS METOJ KOHTEKCTHOTO O0y4YeHHUS,
KOTOPBIH MO3BOJISIET YCBOUTH MaTeprall IyTeM BBISBIICHUS CBS3€H MEXKTy KOHKPETHBIM 3HAHHUEM
U ero npuMeHeHueM. [Ipu npoBeeHN: MPaKTUYECKUX 3aHATUN HEOOXOAUMO IeTIeHApPaBIECHHO
MEepPEXOqUTh OT PENPOAYKTUBHBIX METOJOB OOy4YeHHs K YaCTUYHO-TIOUCKOBBIM U
HCCJIEA0BATEIbCKUM METOJIaM, Pa3BUBAasl JIOTUYECKOE MBIIIJICHUE, YMEHUE apryMEHTUPOBaTh U
OTCTaWBaTh COOCTBEHHOE MOHMMaHHUE Bormpoca. C 3TO#l 1eTb0 BO3MOXKHO HCIOJIB30BaHUE Kak
TPaIULIMOHHOM, TaK MPOOIEMHON HHTEPAKTUBHOM 00pa30BaTeNbHBIX TEXHOJIOTHI.

CamocrosiTenbHass paboTa CTYACHTOB HEOOXOIMMa TMPU TMOATOTOBKE K JICKIIUSM,
NPAKTUYECKUM U JaOOpaTOPHBIM 3aHITHUSIM, KOHTPOJIBHOM W WHIMBUIYaIbHOW paboTam,
WTOTOBOM aTTecTalny B (OpME IK3aMEHa.

6 YueOHO-MeTOIUUYECKOE 00ecTiedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4aroIInXCcst
[IpencraBneHo B mpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA AJsl MPOBeAeHHs MPOMEKYTOUHOI aTTecTAlUN
[IpencraBneHb! B MPUIOKEHUH 2.

8 YueOHO-MeTOMMYecKOe H HH(POPMALIMOHHOE 00ecTeyeHrue TUCIIUTITHHBI (MOTYJIsl)

a) OcHoBHas IUTEpaTypa:

OCHOBBI METAILTYPrUYeCKOro Mpou3BoAcTBa : yueouuk / B. A. burees, K. H. Bnosun, B.
M. Komnoxkoubies [u ap.] ; mox obmei penakuueid B. M. KonokonbieBa. — 2-e u3l., crep. —
Cankr-Iletepoypr : Jlanb, 2020. — 616 ¢. — ISBN 978-5-8114-4960-6. — TekcT : 37eKTPOHHBIN
Il JTans : anekrponHO-OnOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/129223

0) lonoJiHUTEIbHASA JIUTEPATypa:

1. bynrakoBa, A.M. OcHOBBI TOJy4eHHs OTJIMBOK U3 CIIJIaBOB HAa OCHOBE >Kejes3a
[DnexTponHbIii pecypc] : yueb. mocodue / A. U. bynrakosa,

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

2. CronsipoB, A. M. TexHOJIOTHYECKHE pacueThl MO HEMPEPBIBHOW pa3MBKE CTAIH !
yuebnoe nmocooue / A. M. Cronspos, B. H. CenuBanos ; MI'TV. - [2-e u3., MOATOT. 1O 1eY. U3,
2011 r.]. - Maruautoropck : MI'TVY, 2015. - 1 snektpoH. ont. auck (CD-ROM). - 3ari. ¢ tutyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1556.pdf&show=dcatalogues/1/1124
795/1556.pdf&view=true. - MakpooObeKkT. - TeKCT : 3MeKTpOHHBIA. - CBEICHHUS AOCTYITHBI
takke Ha CD-ROM.

3. Konmecnuxos, 0. A. Meramutypruueckiue TEXHOJOTHH B BBICOKOIIPOU3BOIUTEIHHOM
KOHBEepTepHOM Iiexe : yueObHoe nmocooue / H0. A. Konecuukos, b. A. bynanos, A. M. CtoJisipos ;
nox pea. B. A. bureesa; MI'TY. - [2-¢ u3n., moarot. mo med. u3a. 2015 r.]. - Marauroropcek :
MI'TY, 2016. - 1 snekrpon. ont. quck (CD-ROM). - 3aru. ¢ Turyi. 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=dcatalogues/1/1131
421/2674.pdf&view=true. - MakpooObeKT. - TeKcT : aeKTpOHHBIH. - CBEACHUS JOCTYITHBI TAKKE
Ha CD-ROM.

B) MeToan4yeckue ykazaHusi:

1. CenuBanoB B.H., CronsipoB A.M. U3yueHue ucteueHus CTajay U3 KOBILIA HA MOJEIH:
Metoanyeckue yKkazaHus sl BBITOJTHEHHUS J1a00paTOpHOM paboThl o auciuruinHe «Pa3nnBka u
KPUCTAIIU3AIMUS CTalny Il cTyAeHTOB cnennanbHocT 150101 cnenmanuzanuu «Mertamnyprus
ctanmm»: Marautoropck, MI'TY, 2006. 8 c.

2. CronmspoB A.M., CenuBano B.H. M3yueHue BHYTpPEHHEro CTpPOEHHUS CTaJIbHOMN
HETIPEPHIBHOJIMTOW 3aroTOBKU: MeETOAMYECKUe YKa3aHHWsS 110 BBHIIOJHEHHIO J1a00PaTOPHOM
paboThl mo aucuuiuinHe «PaszmuBKa M KpHUCTAIM3alMs CTAIW» JJs CTYACHTOB HaIlPaBICHUS
150400.62 «Mertamnyprusi»  kBamadukanuu — «OakamaBp» — MarHuToropck:  M3JI-BO
MarunuTtoropck. roc. TexH. yu-ta um. I'.1. Hocosa, 2014. 19c.

3. CemuBanoB B.H., CromsapoB A.M. JledhekTsl CTampHOTO CIMTKA: MeToaudeckne
yKa3zaHUs JUId  BBINOJIHEHHsT JabopaTopHoil paboTbl 1o jucuuiuinHe «PasnuBka
KpUCTALUTU3AIMsl CcTamy st cryneHToB crenuanbHoctd 1101000 — Marautoropek: MI'TY,
2003. 18c.

4. CemuBanoB B.H., CromspoB A.M. Ormpeznenenne TEXHOJOTUYECKUX IapaMeTpPOB
pa3nuBKM cTainu Ha cisiooBod MHJI3 / Meronndeckue yka3aHus JUisi BBIIOJIHEHUST KYPCOBOH
paboTel mo aucuuiuiiHe «Pa3nMBKa W KPUCTAJUIM3ALUS CTalW» CTYJICHTaMHU CIIEIUATILHOCTH
150101 «Mertannyprus yepHsix MeTayuioB» — Marautoropck: 'OY BIIO «MI'TY», 2010. 20 c.

5. CemuBanoB B.H., CronspoB A.M. OrmpeneneHre TEXHOJOTMYECKUX IapaMETPOB
pa3nuBKH cTaau Ha coproBoii MHJI3 / Mertoaudeckue yka3aHHs IJIS BBIIOJIHEHHUS KYPCOBOW
paboTel mo aucuuruiiHe «Pa3nyMBKa M KPUCTAJUIM3ALMUS CTAIM» CTYJISHTaMHU CIEIHATbHOCTH
150101 «Metamnyprust uepHbIX MeTaiioB» — Marautoropcek: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe o6ecneuenue u UuTepHeT-pecypcebi:

ITporpamMmmHoe oGecnieueHue

Haunmenosanue [10 Ne orosopa Cpok neiicTBus TULIEH3UU
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional

7Zip CBOOOAHO  PacIpOCTPaHsIEMOE 0OCCCPOUHO

FAR Manager CBOOOJHO  pacHpoCTpaHIeMOe 0eCCPOUHO
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9 MaTepua/ibHO-TeXHHYeCKOe odecriedeHHe TUCIUIIHHBI (MOTYJIs1)

MaTepI/IaJ'II)HO-TeXHI/I‘-ICCKOG O6€CH€‘-ICHI/I€ AUCIHUIIINHBI BKJIFOYACT:
9 MaTepuallbHO-TEXHUYECKOE 00€CTICUeHNE TUCIIUTUTMHBI

MaTepI/IaJ'II)HO-TGXHI/I'-ICCKOG obecreucHHe JUCHUIIIIMHBI BKIIFOYACT:

1. Yuebnas ayauropus 1Jis IPOBECHUS 3aHATUH JEKIIMOHHOTO TUIIa OCHAILIEHA:

- TEeXHUYECKHUMH CpEeJICTBAMU OOydYeHHUs, CIyXallUMU JUIsl HPEICTaBICHUs y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHM: MYJIbTUMEIUHHBIMU CpEACTBA XpaHEHUs, Nepetadyd Hu
npeJcTaBlIeHNs yueOHON nH(OpMaLnK;

- CIIeLMAIN3UPOBAHHON MEOEIIbIO.

2. YueOHas ayauToOpHs Ui TPOBENCHUS JIA0OpaTOpHBIX 3aHATHH «MojenupoBaHue
CTaJICTNIAaBUIIbHBIX MTPOLIECCOBY OCHAIIEHA JIAOOPATOPHBIM 000y 10BaHUEM:

- 1abopaTopHoe 000pyAOBaHUE: YCTAHOBKA 10 MOJIEIMPOBAHUIO UCTEUEHHS METaIa U3
KOBIIA, CTEHJ C TEMIUIETAMU M3 HENPEPBIBHONIMUTHIX 3arOTOBOK, CTEHJ C TEMIUIETAMH U3
CTaJIbHBIX CIIMTKOB, CTEH/ ¢ 00pa3uamu 1e(eKTOB U3 CIIUTKA,

- CIIeLMAIN3UPOBAHHON MEOEIIBIO.

3. YueOHast ay IuTopust JUIs IPOBEICHHS IPAKTUICCKUX 3aHATHIA OCHAIIEHA:

- TEXHUYECKHMMM CPEICTBAMMU OOyUEHUs, CIyXallUMH JUIsl MpeICTaBIeHUs y4deOHOH
uHpOpManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMU CPEICTBA XpAaHEHUs, IMepenadyd Hu
MpeICTaBICHHs yueOHON HHPOpMaIINH;

- CHIeMAIM3UPOBAaHHON MeOebIO.

4. YuebHas ayuTOpHsl Ul IPYNIOBBIX U MHAMBUIYaJIbHBIX KOHCYJIBTALMH, TEKYILIETO
KOHTPOJISL M TPOMEXKYTOUHOM aTTECTAllUK OCHAIIIEHA:

- KOMIIBIOTepHO# TexHuKoit ¢ makerom MS Office, ¢ moakmouennem k cetn « IHTEpHET)
¥ C JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CpEly YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOEIBIO.

5. ITomernienne st CaMOCTOSTEIBHON PabOThI OCHAIICHO:

- KOMIIBIOTepHOI TexHHKoit ¢ maketom MS Office, ¢ moakmouennem k cetn «IHTEpHET)
¥ C JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCHUTETA,

- CIeLMAIN3UPOBAHHON MEOEIbIO.

6. Ilomemenne pans XpaHeHHS W MPOQPMIAKTUYECKOTO OOCTYXHBaHUS Y4eOHOTO
000py/10BaHUS OCHALIEHO:

- CHIeMAIM3UPOBAHHON MeOENbIO: CTeITaXKaMHU JJIs1 XpaHEHHs y4eOHOTro 000pyJ0BaHMs;

-MHCTPYMEHTaMHU JJIsl PEMOHTa y4eOHOIro 000py10BaHMS;

- mkadamu It XpaHeHus y4eOHO-METOMUECKON TOKYMEHTAIUU U MaTepUaIIOB.
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6. YueOHO-MeTOAMUYECKOE 00ecnieYeHre CaMOCTOSITeIbHON padoThl 00y4aromuxcs

[To nucnunnune «Pa3nuBKa U KpUCTAJUIM3ALMS CTAJIN» MPELyCMOTPEHA ayAUTOPHAS U
BHEAyIUTOpPHAsI CAMOCTOSITeNIbHAs paboTa 00yJarOIIHUXCSl.

AynutopHas caMoCTOsITeNIbHAs paboTa CTyI€HTOB MPEIoaraeT BoIIOJIHEHHE 1a00paTOPHBIX
paloT, perieHue 3a1a4 ¥ paboTy Ha UMUTATOpax-TpeHa)xepax Ha MPaKTHYECKUX 3aHATHIX, a
TaK)Ke HalMCaHUE KOHTPOJIbHBIX paboT.

JlaboparopHasi padora Nel «M3yueHue ncreyeHus CTaiau U3 KOBILA HA MOJCIIN»

Ha naGopaTtopHoii ycTaHOBKe U3y4yaeTcsl BIMSHUE BBICOTHI METajlJIa B KOBIIE U JHMaMeTpa
OTBEPCTHS CTaKaHa CTAJIEPa3IMBOYHOIO KOBIIA HAa BEJIMYNHY BECOBOM CKOPOCTH PA3JIMBKH CTaJIH,
UCTEKaIoLIel U3 KoBIIA. Pe3ynbTaThl MOJEIMPOBAHUS IEPECUNTHIBAIOTCS HA PEasIbHBIN KOBII
OIpeIelIEeHHOW BMECTUMOCTHU C UCIIOJIb30BAHUEM CIIELUAIBHBIX MACIITa00B. AHATU3UPYyeTCs U
CPaBHHMBAETCSI BIMSHUE KaX10r0 (pakTopa Ha BECOBYIO CKOPOCTb PA3JIUBKHU CTAJIH.

JlabopaTopnasi pabora Ne2 «J3yueHne BHyTPEHHETO CTPOCHHUS CTAIIBHON HENPEPBIBHOJIUTOM
3aroTOBKM»

Ilo monepeyHspIM TEMIUIETaM IIyTEM ICKU3UPOBAHUS U3YUYaIOTCs KPUCTAIUIMUECKOE
cTpoeHue, 1eeKThl MAKPOCTPYKTYPbl HENTPEPHIBHOIUTHIX 3aTOTOBOK Pa3IMYHbIX BUJOB:
ci1100BOM, COPTOBOIL, GJIFOMOBOM.

JlabopaTtopnasi padora Ne3 «/ledheKTsl CTaTBLHOTO CIIUTKA

C ucnonb3oBaHueM 1a00paTOPHBIX 00Pa3LI0B, METOJUUECKUX YKa3aHUH U aTiaca
U3y4aeTcs HECKOJIbKO 3aJIaHHBIX MPEIo1aBaTeeM BHYTPEHHUX U IOBEPXHOCTHBIX JE€PEKTOB
CTaJIbHBIX CIIMTKOB PA3HOM CTENEHU PAaCKUCIEHHOCTH, IPUYMHBI UX 00pa30BaHUS U MEPHI IO
IPEIOTBPALICHHIO.

Ha npakTrueckux 3aHATHAX 00yYaroIuecs pelaroT 3a1a41 [0 Pa3IndHON TeMaTHKe U
BBITMOJIHSIOT 33JjaHKsI HA UMUTATOpax-TPEeHaXepax 10 HEMPEePHIBHOM pa3iuBKe CTaIH
(3HaKoMcTBO ¢ obopynoBanueM MHJI3 u TexHOMOTHEH pa3IMBKU CTAN).

IIpumepsl 3apa4:

1. Cranp Mapku 60C2A paznuBaercsa u3 180-TOHHOTrO CTajaepa3IMBOYHOTO KOBIIA HA
yeTeipexpyubeBoit MHJI3 panuansroro tuna. [lonepeunoe ceuenue cnss6oB 150x150 mm. Kakum
JOJKeH OBITh JIMaMeTp KaHajla CTaKaHOB B MPOMEKYTOYHOM KOBIIE Ui TOTO, YTOOBI MOXHO
OBLIIO MOAIEPKUBATH CKOPOCTh BBITATUBAHUS 3arOTOBOK M3 KpUCTaITM3aTopa B npegenax 1,9-3,1
M/muH? TIpoBecTr KitaccupUKaIMIO JAHHOW MapKH CTaJIH.

2. Cranb mapku 80 paznuBaetcs U3 120-TOHHOTO cTajaepas3IMBOYHOIO KOBIIA Ha
yeTbipexpyubeBoit MHJI3 BepTukansHoro tuna. [lonepeunoe ceuenue 3aroroBok 180%250 mM.
Kaxum nomxkeH ObITh 1aMeTp KaHalla CTaKaHa B CTaJIepa3IMBOYHOM KOBIIIE JUIS TOTO, YTOOBI
MO>KHO OBLITO MOJJIEP’KUBATH CKOPOCTh BHITATUBAHUS 3aTOTOBOK U3 KPUCTANIM3AaTOpa B IIpeenax
1,4-2,3 m/mun? [IpoBectn knaccuuKkanuio TaHHOW MapKy CTaJIH.

3. Cranp Mapku 15mc paznuBanack u3 220-TOHHOTO CTaJepa3IMBOYHOIO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonmueiiHoro tuma. [Tomepeunoe ceuenne cnsiooB 190x1200 MM, a
MepHas anuHa 7 M. PaGodast ckopocTh BeITSTHBaHUSA Oblia 1,25 M/mMuH. Yepe3 34 MuH MaimvHa
Obu1a aBapHitHO ocTaHOBNIeHA. CKOJBKO MEPHBIX CIISI00B OBUIO OTIIMTO M KaKOBa MX 00mIast Mmacca?
[TpoBecTu KIaccupUKAUIO JAHHONH MapKH CTaJH.

4. OnpenenuTts TOJLIMHY CJIOsI 3aTBEPJEBLIETO METalja B CEPEIMHE 30Hbl BTOPUYHOIO
oXJaxxaeHus JIMHOM 9,8 M npu pasnuske cranu mapku CBO8A B 3arotoBku cedueHueM 150150
MM CO CKOpOCThIO 2,6 M/MuH. Kpucrammmsarop narupyuseBoit MHJI3 panuanbHoro THIIA HMEET
BbicoTy 900 mm. [IpoBecTu knaccupukanuo JaHHOW MapKu CTalu.

5. OmnpenenuTh AMUHY JIyHKH XUAKOW cTtainu mMapku 38XM BHYTpHU 3aroTOBOK CEYEHHEM
152x170 MM pu CKOPOCTH BBITATHBaHUA 2,8 M/MUH Ha naTupyubeBoit MHJI3 paauansHoro tumna.
[IpoBectu knaccupukanyo JaHHOW MapKu CTaJIH.

B teuenue cemectpa oOydaromuecs NUILyT KOHTPOJIbHbBIE pabOThI, KaXAbli pa3 OTBEYAsI
Ha O/IMH TEOPETUYECKUI BOIIPOC, BBIMOIHAS OJTHO IPAKTUYECKOE 3a/1aHUE 110 PEILICHUIO 3a/1a4H
COTJIACHO TEMATUKH MPAKTHUECKUX 3aHATUH, KIIaCCH(DUIIUPYSI CTANIb 3aJaHHON MapKH.



Knaccudukanus cranu 3aqaHHON MapKy TIPOU3BOIAUTCS IO CIICAYIOUINM IPYTIIIaM:
— COZepIKaHUE yriIepoaa;
— Ka4eCTBO;
— CTEIEHb JIETUPOBAHUS;
— CTEIEHb PACKUCICHHOCTH.

IIpuMeps! KOHTPOJIBHBIX 32IaHUI

KonTtpoubnas pabora Nel
3AJJAHUE Nel

1. Kpucraminueckas CTpyKTypa HENpPEpbIBHOJIUTHIX 3aroToBOK, OTAuThIXx Ha MHIJI3
BEPTUKAJIBHOI'O THUIIA.

2. OnpenenuTs NPOJOHKUTEILHOCTD 3aTBEPACBAHMS U ITTyOHUHY JTYHKH KUAKOTO METalia B
HENPEPBIBHOIUTOM 3arOTOBKE € pazMepaMu nonepednoro ceuenus 190x1500 MM u3 cranu Mapku
18I'C npu BBITSATMBAaHUU CO CKOPOCTHIO 1,3 M/MUH.

3. IlpoBectu KnaccupuUKaIMIO JaHHONH MapKu CTaH.

3AJJAHUE Ne2

1. Kpucramnmmgeckass CTpyKTypa CIMTKOB CIOKOWMHON CTaJyd IIpU DPA3IMUBKE CTAJIA B
YIIUPEHHbIE KBEPXY U3JI0KHUIIbI C MPUOBLILHBIMU HAJICTaBKaMHU.

2. OnpenenuTs NPOIOJIKUTEIBHOCTD 3aTBEPACBaHMS U IITyOUHY JTyHKHU KUAKOTO MeTaja B
HEIPEPHIBHOIUTOMN 3ar0TOBKE C pa3MepaMu MOoNepevyHoro ceueHus 124x124 MM u3 ctajim Mapku
60C2A npu BBITATMBAHUU CO CKOPOCTHIO 4,1 M/MUH.

3. [IpoBecTu knaccudukaimio 1aHHONW MapKH CTaJIH.

3AJJAHUE Ne3

1. @akTophl, BIUSIOLUIME HA 3apOKIEHUE U POCT KPUCTAIIIIOB MIPH 3aTBEPIEBAHUU CTAJIH.

2. OnpenenuTh NPOIOJIKUTEIBHOCTD 3aTBEPACBAaHUS U IITyOUHY JTYHKH JKUAKOTO MeTaa B
HEIPEPHIBHOJIUTOM 3ar0TOBKE € pa3zMepaMu mnorepeyHoro cedeHust 160x180 mm U3 cranu mMapku
38XT'HM npu BBITATUBaHUHU CO CKOPOCTHIO 2,6 M/MUH.

3. [IpoBecTu kinaccudukaiyo 1aHHOW MapKu CTaJH.

3AJJAHUE Ne4

1. MakpocTpyKTypa CIWTKOB CHOKOWHOH CTalM HpHU pPa3iIMBKE B YIIUPEHHBIE KHU3Y
W3JIOKHULBl C TEIJIOU30JSALUOHHBIMM BCTaBKaMH, BEIMYHMHA TEXHOJIOTMYECKUX OTXOMOB IpU
IIPOKATKE.

2. OnpenenuTs TOJUIMHY CJI0s 3aTBEPIAEBIIETO METaJlla HA BBIXOAE M3 KPUCTAJIIM3aTOpa
JuHo# 950 MM nipu pasnuBke cranu Mapku 181'C Ha kpuBonnneiinoit MHJI3 co ckopocteio 0,8
M/MUH.

3. IlpoBectu KinaccUpUKAIMIO JAaHHONH MapKu CTaIH.

3AJJAHUE Ne5

1. MakpocTpyKTypa CIUTKOB KHIIALIEH CTalM C MEXAaHWYECKUM 3aKylOpUBaHHUEM U
TEXHOJIOTMYECKHE OTXOJbl MeTajula NpU MNpoKaTKe. Poib MOBEPXHOCTHOM KOPKH IUIOTHOTO
MeTajula B TAKUX CIUTKaX, MEXaHU3M €€ ()OPMHUPOBAHUSI.

2. OnpenenuTs TOJNLIMHY CJI0s 3aTBEPIAEBIIET0 METaJllla Ha BBIXOJAE M3 KPUCTAJIM3aTOpa
qumHol 1100 mm npu paznuske ctanu mapku 15XCH/I na kpuBonuneitnoit MHJI3 co ckopocThio
0,9 M/MuH.

3. [IpoBecTu knaccudukaiyio 1aHHONW MapKu CTaJIH.

KonTtpoubnas padora Ne2
3ATAHUE Nel
1. MakpocTpyKTypa CIMTKOB KHUIISIIIEH CTadd C XUMHUYECKUM 3aKyIIOPUBAaHUEM H
TEXHOJIOTMYECKUE OTXOJbl METayla IpH MpoKaTke. Poib MOBEPXHOCTHOW KOPKH IJIOTHOTO
MeTajula B TAKUX CIUTKaX, MEXaHU3M €€ ()OPMHUPOBAHUSI.



2. OmpenenuTh TAYOHHY JYHKH KHIKOTO MeETajlsla B HENPEPHIBHOJHMTON 3aroTOBKE C
pa3Mmepamu nonepedHoro cedeHuss 152x170 mm u3 cranu mMapku 35XH npu BBITSATHUBaHUHU CO
CKOPOCTBIO 2,4 M/MUH.

3. [IpoBectu kIaccuPpUKAIUIO JAHHON MapKH CTalH.

3AJJAHUE Ne2

1. MakpocTpyKTypa CIUTKOB I10JIyCIIOKOWHOM CTaJIM U TEXHOJIOTMUECKHUE OTXO/bI METalIa
opu HMX MpokaTke. Ponb NOBEpXHOCTHBIX Iy3blpell B TaKUX CIWTKAX W MEXaHU3M HX
dbopmupoBaHus.

2. OmnpenenuTh MIyOMHY JYHKH JKHJIKOTO METajula B HENPEPBIBHOJIMTOM 3aroTOBKE C
pasmepamu nonepeuHoro cedenuss 120x150 mm u3 cranum mapku 80P mpu BBITSTHBaHUU CO
CKOpOCTHIO 3,3 M/MHUH.

3. IlpoBectu KnaccupuUKaIMo JaHHONH MapKu CTaH.

3AJJAHUE Ne3

1. leexThl MaKpOCTPYKTYPbI HEPEPHIBHOIUTOM 3arOTOBKH yCaI0UHOTO IIPOUCXOKICHUS.

2. OmnpenenuTh MIyOMHY JYHKH JKMJIKOTO METajyla B HENPEPBIBHOJIMTON 3aroTOBKE C
pasmepamu nonepedyHoro ceuenus 270x1200 mm u3 cranu mapku 171'1C npu BRITATHBaHUM CO
ckopocTtbhio 0,95 M/mMuH.

3. IlpoBectu KnaccupUKaIMIO JaHHONH MapKu CTaH.

3AJJAHUE Ne4
1. KapTuHa 30HaIbHON XMMHUYECKON HEOJHOPOJHOCTH YIIMPEHHOIO KBEPXY CIIMTKA CIIOKOMHOMN
CTaJIU C MOSCHEHUSIMHU.

2. OnpenenuTs TOJIIMHY CJ0s 3aTBEPAEBLIET0 METAala B CEPEIUHE 30HBI BTOPUUYHOIO
oxJaxxaeHus JuinHo# 35,8 M npu pasnuBke cranu Mapku Ct. 3nic Ha kpuBoiuHeitnoit MHJI3 co
ckopocThio 1,2 M/MuH (KpucTauinzaTop uMeeT BeicoTy 1200 Mm).

3. [IpoBecTu knaccudukaiyio TaHHONW MapKu CTaJIH.

KonTpoabnas padora Ne3

3ATAHUE Nel
1. KapTuna 30HaabHONM XMMHUYECKON HEOJHOPOIHOCTH CIIMTKA KUIISIIEH CTaJIM C MEXaHUYECKUM
3aKy[OPUBAHUEM C MOSICHEHUSIMHU.

2. OnpenenuTh TOJIIMHY CJ0s 3aTBEPACBIIET0 MeTala B CEPEIUHE 30HBI BTOPUYHOTO
OXJIAKJICHUS] TMHOM 28 M Tipu paznuBKe ctanu mapku 10mc Ha kpuBosuueitHoit MHIJI3 co
ckopocThio 1,05 M/MuH (kpuctaumsatop umeet JuHy 1000 Mm).

3. [IpoBecTu knaccudukalyio TaHHOKH MapKH CTaJIH.

3AJJAHUE Ne2

1. Cranepa3IMBOYHBIN KOBII, yCTPOMCTBO U XapaKTEPUCTHKA.

2. Cramp mapku 10XCH/I pasnuBanack u3 260-TOHHOTO CTajepa3IMBOYHOIO KOBIIA Ha
nByxpyubeBoit MHJI3 kpuBonuneiinoro tuna. [lonepeunoe ceuenue cissboB 220x1600 mwm, a
MepHas jaiuHa 9Mm. PaGouas ckopocth BeITsTHBaHus Oblia 0,8 M/mMuH. Uepes 51 MuH mamuHa
Obla aBapuitHO octaHoBiieHA. CKOJIBKO MEpPHBIX CIII00B OBLIO OTIMTO M KakoBa HUX o0Omas
macca? IIpoBectn KnaccupuKauio TaHHONH MapKu CTaH.

SAZTAHUE Ne3

1. CranepaznuBounslii crenq MHJI3: HasHaueHue, yCTpOMCTBO, JOCTOMHCTBA U
HEJIOCTATKHU.

2. Cranp mapku 20mnc pasnuBaercs u3 300-TOHHOrO cTajepa3IMBOYHOIO KOBIIA Ha
nByxpyubeBoit MHIJI3 kpuonuneilinoro tumna. Ilonmepeunoe cedenue cisi6oB 240x1100 mwm.
Kakum nomxeH ObIThb JuaMeTp KaHala CTAaKaHOB B MPOMEXKYTOYHOM KOBIIE I TOTO, YTOOBI
MO’KHO OBLJIO MOAAEPKUBATh CKOPOCTh BBHITSATMBAHUS CISI00B M3 KPUCTAIIM3aTOpa B Mperenax
0,4-1,1 m/mun? [IpoBecTn Knaccu(uKauio TaHHONW MapKy CTaJIH.

IIpumepHBIe BONPOCHI /I MOATOTOBKH K YCTHOMY ONIPOCy

1. Kpucramnudeckass CTpPyKTypa HENPEpPHIBHOJMTHIX 3aroTOBOK, OTauThix Ha MHII3
BEPTUKAJIBHOTO THUIIA.

2. Kpucramimueckasi CTPYKTypa CIUTKOB CIOKOWHOHM CTaldu TpH pa3iuBKE CTajld B



YIIMPEHHbIE KBEPXY M3JI0KHUIBI C TPUOBUIBHBIMU HaJICTaBKaMHU.

3. MakpocTpyKTypa HENpepbIBHOIUTOrO cissba mnpu pasiauBke cranm Ha MHJII3
BEPTUKAJIBHOIO TUIIA, BEJIMYMHA TEXHOJIOTMYECKUX OTXOI0B METaJLIa.

4. ®akTopsl, BIMAIOIINE Ha 3apPOXKICHUE U POCT KPUCTAJJIOB IIPU 3aTBEPAECBAHUN CTAJIH.

5. MakpocTpyKTypa CIWTKOB CHOKOMHOW CTaJIM NPU Pa3IMBKE B YIIUPEHHBIE KBEPXY
U3JI0KHULBI C NPUOBUIBHBIMU HAJCTaBKaMM, BEJIMYMHA TEXHOJOIMUECKUX OTXOJOB IPH HX
IIPOKATKe.

6. MakpocTpyKTypa COPTOBOW 3arOoTOBKM MPHU HEMPEPHIBHOW pasznuBke ctanu Ha MHII3
paauanbHOrO THUIA, BEJIMYMHA TEXHOJOTHYECKUX OTXOJ0B METAILIA.

7. MakpoCTpyKTypa CIHMTKOB CIIOKOMHOW CTaJM IIPU PAa3IMBKE B YIIUPEHHBIC KHU3Y
W3JIOKHUIBl C TEIUIOM3O0JSLMOHHBIMU BCTaBKaMH, BEJIMYMHA TEXHOJOTMYECKUX OTXOAOB IIpH
IIPOKATKE.

8. MakpocTpyKTypa CIMTKOB KHUIISILIEH CTAlW U TEXHOJOTMYECKHE OTXOAbl METAJlIa IpU
npokaTtke. Ponb MOBEPXHOCTHOM KOpPKM IUIOTHOIO METaJla B TAaKUX CIUTKAX, MEXaHU3M €€
(bopMupOBaHUS.

9. MakpocTpyKTypa CIUTKOB I10JIyCIIOKOWHOM CTaJI U TEXHOJIOTMYECKUE OTXO/bI METalIa
IpU HX IpoKaTtke. Ponb IOBEPXHOCTHBIX ITy3bIPEM B TaKWX CIWTKaX M MEXaHW3M HX
dbopmupoBaHus.

10. Kpucraminyeckas CTpyKTypa HENPEpbIBHOJMTHIX 3aroTOBOK, OTIMTHIX Ha MHJI3
KPUBOJIMHEHHOI'O TUIIA.

BueaynutopHass camocrosATenbHas paboTra OOydaroIIMXCsl OCYLIECTBISETCS B BHUJE
U3YyYEHHUS JTUTEePaTyphl [0 COOTBETCTBYIOLIEMY pa3zeny IUCLUILIMHEI ¢ TPOopaboTKOM MaTepuana
U BBINOJHEHUS WMHIUBHUIYaJbHOH pabOThl MO ONPEAEICHUI0 TEXHOJIOIMYECKHX IapamMeTpoB
HenpepbhlBHOM pa3nuBku ctanu Ha MHJI3 koHkpeTHOro Tuma (TeMa OAHOTO W3 BapHAHTOB
3a/laHui TPEJCTABJICHA B IPUIIOKEHUH 2).



ITPJIO?KEHMUE 2

7. OIleHOYHBIE CPeCTBA /IJIA MPOBeAeHUA IIPOMEKYTOUYHOU aTTecTanumn
a) [lnanupyemble pe3y/ibTaThbl 00y4eHHUs M OLICHOYHbIE CPeACTBA A5 NPOBeeHNs IPOMEKYTOYHOI aTTecTallu:

CrpyKTypHBII
DJIEMEHT
KOMIIETEHIIUH

[Tnanupyemsie pe3ynbTaThl 00yUEHUS

OueHouHbIE Cpe/icTBA

T1K-1: Crocoben

BBITIOJIHSITH TEXHOJIOTHYECKUE OTIEPALIMH 110 MTOJTYYEHUIO0 METAJUTYPrUIE€CKOM MPOAYKIINH, €€ NalbHenein 00padoTke

[IK-1.1

Ocy1ecTBISIET TEXHOJIIOTHYECKHE OTIEPaIHU 110
MIOJIYYEHUIO METAJLUTyPru4ecKOM IPOIyKIIHH,
ee JanpHeimeil oopadboTke

Teopemuueckue 60npocwl K IK3AMEHY:
1. Kpucmannuueckas cmpykmypa Henpepvl8HOIUMbIX 3a20Mo6oK, omaumwix Ha MHJI3
8EPMUKATILHO20 MUNA.
2. Kpucmannuueckas cmpykmypa caumko8 CHOKOUHOU CMAIU HPU pasiueKke Ccmaiu 6
VUUpeHHbvle K8EPXYy USNONCHUYbL C NPUOBLTLHLIMU HAOCMABKAMU.
3. Makpocmpyxmypa HenpepvléHOIUmMOo20 cii6a npu paziuske cmaau va MHJI3 eepmuxanvroeo
MUna, 8eIUYUHA MEeXHOI0SULECKUX OMX0008 MeMAd.
4. @axmopwi, enusAwwUe HA 3APOAHCOEHUE U POCH KPUCMATIO8 NPU 3AMEEPOe8AHUU CIATIU.
5. Makpocmpykmypa caumko8 CHOKOUHOU CMAlU npu pasiueke 6 YUWUPEHHble KepXy
UBTIONCHUYDBL C NPUOBITbHLIMU HAOCMABKAMU, EeIUYUHA MEXHONI02UYECKUX OmX0008 Npu Uux
npoxKamxe.
6. Maxpocmpykmypa copmosou 3a20moeKu npu HenpepvleHou pasziueke cmaiu Ha MHJI3
PaouanbHO20 MUna, 8eIUYUHA MEXHON0SUYECKUX OMX0008 Memalld.
7. Maxkpocmpykmypa ciumko8 cnOKOUHOU CIMAU NPU PA3IUBKe 8 YULUPEHHbIE KHU3Y UTOHCHULbL
€ MenIoU30AAYUOHHBIMU BCMABKAMU, BEIUYUHA MEXHOTI02UYECKUX OMX0008 NPpU NPOKamkKe.
8. Makpocmpykmypa ciumkos Kunsawel cmanu U mexHoio2uyecKue omxoovl Memauiid npu
npokamke. Ponb nosepxnocmmoti Kopku ni0mHo20 Memaiia 6 maxkux CIumkax, Mexamusm eé
dopmuposanusi.
9. Maxkpocmpykmypa ciumkoé noiyCnoKouHOU Cmany U mexHoI02udecKue omxoovl Memaia
npu ux npokamke. Ponb nosepxHOCMHbIX ny3bipell 8 MaKux CIUMKAX U Mexauusm ux
dopmuposarus.
10. Kpucmannuueckas cmpykmypa HENnpepbl8HOIUMbBIX 3A20moeoK, omaumvlx Ha MHJI3
KPUBOIUHEUHO20 MUna.
1 1. [uopoounamuxa ucmeyeHus Memaina u3 Cmaiepasiu8oyHo20 KoGuid.
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12. Ilooecomosxka MHJI3 k paznuske cmanu.

13.  Knaccugpuxkayus MHJI3. Jlocmouncmea u Hedocmamku MHJI3 ¢ usoenymoii
MEeXHON02UUECKOU OCbIO.

14. Koncmpykyuu kpucmaniuzamopoe MHJI3.

15. Temnepamypno-ckopocmHou pexcum Henpepul8HOU PA3IUBKU CIATU.

16. IIpomesicymounviii koeuw MHJI3.

17. Yempoticmeo 30nb1 6mopuunozo oxnaxcoenus MHJI3.

18. Yempoucmeo cmanepasnugounvix koguiel u KOGULEGLIX 3aME0PO86.

19. Texnonozus Henpepvi8HOU pA3IUBKU CIATU MEMOOOM “NIABKA HA NIABK) .
20. Jlehexmbi cmanvHbixX CAUMKOS U HENPEPLLBHOIUMBIX 3A420MOBOK.

21. Pestcum 6mopuuHo20 oxaaxicoeHuss Henpepvl8HOIUMbIX 3A20MOBOK U CA008.
22. Yempoticmso azpe2amos pe3ku 3a20mo80K Ha MepHble ONIUHDL.

Ha RPAKMUYECKUX 3AHAMUAX Deltaromcs 3aoauu no onpedenenulo:

— MOWUHBL CII0SL 3amBepOesLLlec0 MeMalld 8 HeNnPepbleHOIUMOU 3a20MO8Ke 01 PA3IUYHbIX
Mecm mexHono2udecko2o kanara MHJI3;

— MOoJUuuUHbl I’lOGépXHOCmHOﬁ KOPpKU NJIOMHO20 MemaJlid 6 CAUunke KMI’Z}ZWQZZ cmaniu,
— 2ﬂy6qul 3anecanusl nO6EPXHOCMHBIX l’ly3blp€1:i 6 cliumke nOJZyCI’lOKOIZHOZZ cmanu,

— npodomfcumeﬂbHocmu 3ameepdesaHuﬂ CMAalbHbLX CIUMKOB U HENPEPBLIEHOJIUMDbIX 3d20MOBOK
PA3MIUYHO2CO0 CEYEeHUA,

— NPOOONIAHCUMENILHOCIU PA3IUBKU MEeMAlad 8 uznoxcHuyvl u ha MHJI3;
— NPOMAINCEHHOCINU JIYHKU JHCUOKO20 MEMANLA 6HYMPU HENPEPLIBHOIUMBIX 3A20MOBOK;

— ouamempa omeepCcmus KAHALA pa3iueouHO20 CMAKAHA 8 CMANEePAa3IUBOYHOM UlU
NPOMENCYMOYHOM KOBULE 0I5 YCIO8ULL PA3IUBKU CIANU 8 U3N0dCHUYbl u Ha MHJI3;

— npoussodumenvrocmu MHJI3.
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Ilpumep 3a0anusn na evinoaneHue UHOUGUOYATLHOU padomvl

MuHHCTEpPCTBO HAYKHU U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
OI'BOY BO «MI'TY um. I''". Hocosay»
Kadenpa meramrypruu 1 XUuMHUYECKUX TEXHOJIOTUN

3AJJAHUE

Ha BBIITOJIHCHHUC HH[[HBHIIyaHBHOﬁ pa6OTBI 10 JUCHUIIJIMHE
«Pa3iMBKa M KPUCTAITM3ALIUS CTATTH»

oOyJaromemMycs rp.

BbINONHUTE pacueT HENPEPHIBHOM PA3IMBKY CTAIM HA  IBYXPY4YbEBOM
MHJI3 kpuBOIMHEHHOTO TUIA IS CIEAYOUIUX YCIOBUI:

- BMECTUMOCTH CTaJIEPa3IMBOYHOTO KOBIIIA 360 T;

- MeTayutyprudeckas niuHa MHJI3 35,8 m;

- NIMHA KPUCTAJUIM3aTOpa 950 mm;

- paauyc KpUBU3HBI 0a30BOM CTEHKH KPHCTAILTU3AaTOpa 8,0 m;

- MapKa CTajiu 08;

- pa3Mepbl ONEPEYHOTO CEUECHUS 3arOTOBKHU 250x1730 mmM.

XapaKTepI/ICTI/IKa 30HBI BTOPUYHOI'O OXJIAXKACHHUA ITPUBCACHA HA O60pOTHOI>'I CTOPOHC
3a1aHuA. )Ipyrne JaHHBIC, HCO6XO)II/IMBI€ IJId pacycTa, IpUHATb CaMOCTOATCIIBHO.

Coneprxanne pabOTHI:
. Onpenenenue napameTpos xuakoro merawia ([S], [P], t).
. Pacu€T nmpo1omKUTEeIEHOCTH 3aTBepICBAaHUS 3aTOTOBKH.
. Onpenenenue pabodeil CKOPOCTH U TMana3oHa CKOPOCTEN Pa3IuBKH.
. OmnpeiesieHre CKOPOCTH PA3JIMBKHU M TUaAMETpa KaHAIOB CTAKaHOB B
CTallepa3IMBOYHOM U TIPOMEXKYTOUYHOM KOBIIIAX.
5. Onpenenenue napaMeTpoB HACTPOUKHU KPUCTAIIN3aTOPA U 30HBI
BTOprUyHOTrOo oxnaxjaeHus (3BO).

AW N —
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. Onpe;[eneHI/Ie OCHOBHBIX IMMApaMETPOB CUCTCMbI OXJIAXKICHUSA

KpucTaJuii3aTopa.

. Pacuér pPeKUMa BTOPUIHOT'O OXJIAXKACHUA 3arOTOBKU IIPU BBITATMBAHUU eé

co ckopocThto 0,75 M/MUH.

. Pacu€t nurenpHOCTH pas3IMBKYU IUIABKU NPU pabouyeli CKOPOCTH

BBITATHMBAHUA 3aIrOTOBKH.

. Pacuér ronosoit npousBoaurensuoctu MHJI3.

PyxoBoaurens paboTsl: mpod., 1.T.H. A M. Cronspos




0) Ilopsimoxk mnpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAlMM, IOKa3aTeJM M KpPUTePpHH
OlLleHMBAHUS:

[IpomexyTouHas arrecTanus Mo JUCHMILIMHE «Pa3nuBka M KpUCTAJUIM3ALMS CTAIN) BKIHOYAET
TEOPETUYECKHE BONPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHS 00yUalOIIMMUCS 3HAaHUH, U
IPAKTUYECKUE 3aaHUsI, BBIBISAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, 3aIIUTY
UH/IUBUYaIbHOM paboThI.

DK3aMeH 10 JaHHOU JUCLMILIMHE MPOBOJUTCS B YCTHOM (popMe IO SK3aMEHALIMOHHBIM OuiieTaM,
KaKIbI M3 KOTOPBIX BKJIIOYAET JBa TEOPETHMUECKUX BONPOCA U OAHO IPAKTHUUECKOE 3aJaHUE B
BUJIE 33/1a4H.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyarouuiicsi JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYeckoe U IIyOOKoe 3HaHue
y4ueOHOro Marepuajia, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEPUPYET
3HAHUSAMM, YMEHUSIMH, IPUMEHSIET UX B CUTyalUsIX IOBBILIEHHON CII0XKHOCTH;

— Ha OLEHKY «Xopomoy» (4 Oamna) — OOy4YarOIIMIiCS JEMOHCTPUPYET CPEIHHN YPOBEHB
c(OPMHPOBAHHOCTH KOMIICTEHLIMH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOEHBI, HO JOIYCKaIOTCS
HE3HAYUTEeNIbHbIE OIIMOKU, HETOUHOCTH, 3aTPYIHEHUS NIPU AaHAJTUTHUYECKUX OIEpalUsX, [IEpEeHOCce
3HAHUWA U YMEHUI Ha HOBBIE, HECTAHAAPTHBIEC CUTYALIUN;

— Ha OLIEHKY «Y/OBJIETBOPHUTEJBbHO» (3 Oaya) — oOydaroluiicss 1EeMOHCTPUPYET MOPOTOBBIi
ypOBEeHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMI: B X0JI€ KOHTPOJIbHBIX MEPOIPUATHUI JOITyCKAIOTCS
OIIMOKHU, MPOSBISAETCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHMH, HABBIKOB, OOydaroIIuics
UCIBITBIBAET 3HAYUTEIIbHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSAMHU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYAIINU;

— Ha OLIEHKY «HeYJAO0BJIETBOPUTEJIBHO» (2 6aia) — oOydarouuiics JeMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTudyeckoro MaTepuasa, JOIMyCcKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXKET MTOKa3aTh
MHTEIIJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a/1ay;

— Ha OLICHKY «Hey/A0BJIeTBOPUTENbHO» (1 0amT) — 00ydaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEACHUS U 00BACHEHNU MH(OPMAIMK, HE MOXKET MOKa3aTh MHTEIUICKTYyaIbHbIE
HaBBIKU PELIEHMsI IPOCTHIX 3aad.



