MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEOPHA PA3JINBKH H KPUCTAUTU3AIIHH CTA/IH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.04.02 Metannyprus

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
MeTamyprudeckre TeXHOJIOTHH IMTPOU3BOJICTBA YEPHBIX METAJUIOB M CIIABOB

YpoBeHb BhICIIET0 00pa30BaHUs - MarucTpaTypa

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 2
Cemectp 3

Maruauroropck

2024 ron



Pabouas nporpamma cocraiena Ha ocHoBe @I'OC BO - marucrparypa 1o HarpaBJIeHHIO
noarotoBku 22.04.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouas mporpamMMa paccMoTpeHa U 0100peHa Ha 3acenaHuu kadenpsl Metamtypruu u
XUMHUYECKNX TEXHOJIOTUH
09.01.2024, mporoxoin Ne 4

V'

3aB. kadenpoit EAALLAS A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueit UMMuM

20.02.2024 r. mpoTokoi Ne 4 Z/ ,j&.-./)
P ey A

[Ipencenarens A.C. CaBuHOB

/

PaGoyvas nporpamMma cocraBiieHa:

npodeccop kabeapst MuXT, 1-p TexH. HayK A.M. CronsipoB

Peuensenr:

noueHT kadeapsl JIITuM, kana. TexH. HaAyK O.C. MonoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl MeTauryprud i XMMHUYECKUX TEXHOJIOTHI

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriui 1 XUMUYECKIX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBoeHust IUCHUIUIMHBL «Teopusi pa3NuBKM M KPUCTAUIM3ALUU  CTaJN»
SBIISIIOTCS: pa3pabOTKa U OCYIIECTBICHUE TEXHOIOTMYECKHX MPOLIECCOB MOIyUeHHs U 00pabOTKH
METAJIJIOB M CIUIABOB, a TaKXKe M3JIENMA M3 HUX; pa3paboTKa MEpONPUSTHIl MO YIPaBICHUIO
KaueCTBOM MPOIAYKIUH.

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

JuctmiuimHa Teopust pa3iMBKM M KPUCTAUIM3AIMM CTAIH BXOJIUT B YacTh y4eOHOTO
wiaHa (GOpMHPYEMYI0 YYaCTHHUKAaMH 00pa3oBaTeNbHBIX OTHOIICHHWH 00pa3oBaTeIbHOM
POTPaMMBI.

I[HSI HU3YUCHUA JUCHUITIIMHBI H606XOIII/IMBI 3HAHUA (YMCHI/HI, BJIaZ[eHI/ISI),
c(hOpPMHUPOBAHHBIC B PE3Y/IBTATE U3YUCHHUSI JUCITUTUTNH/ IPAKTUK:

CoBpeMEHHBII HHXUHUPUHT METAJLITYPTUYECKOr0 IIPOU3BOJICTBA

[TpuknaaHas TepMOAMHAMHIKA U KHHETHKA METAJUTYPTHUYECKUX ITPOIIECCOB

Teopust MpoIECCOB BHITUIABKU CTAIN

Teopus mporeccoB KOBIIEBOH 00padOTKH CTaIN

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

[ToxroToBka K cadue u caaya rocyAapCTBEHHOTO IK3aMeHa

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()UKAIIMOHHOM pabOThI

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbraTe ocBoeHMs IUCHUIUIMHBI (Moayins) «Teopus pa3iuBKU M KpUCTaLUIM3aLUU
CTaJIN» 00y4JaroUiics 10JKEeH 00J1aAaTh CIeyIOIUMHI KOMIIETCHIIUAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[1K-1 CrnocoGeH opraHu3oBBIBaTh COTJIACOBAHHYIO PabOTy MO BBIIOJIHEHHUIO 3a/1a4 IO OICHKE
ChIpbsl M METAUIyprHM4YeCKOM  INPOAYKIMH, KOPPEKTHMPOBAaTb M  KOHTPOJIMPOBATH
IIPOU3BOJACTBEHHBIN MIPOLIECC

IK-1.1 Opranuszyer paboTy 1O OLEHMBAHUIO CBIPbS M METAIyprU4ecKoil
MPOAYKIIMIO, KOPPEKTUPYET U KOHTPOJIUPYET IPOU3BOACTBEHHBIH IPOLECC C
000CHOBAaHHEM MTPUHATHIX TEXHOJOTMUECKUX U TEXHUUECKUX MEp

[1K-2 OpraHu3yeT cOTriIacoBaHHYIO paOOTy MO BBHIMOJHEHUIO TEXHOJIOTUYECKUX OIEpaIfii 1mo
NOJYYEHUIO METAIITYPrUUYEeCKON MPOAYKIINHY, ee lanbHeleld 0opaboTke

[K-2.1 Opranusyer paboTy MO BBINOJIHEHUIO TEXHOJOTHMUECKUX OMeparuii o
MOJIYYEHUIO METATTYPIHUYECKON NPOAYKIIMY, €€ TaTbHEeHIIeH 00paboTKe




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 81,2 akaj. 4acos:
— ayauTOpHas — 76 akaj. 4acos;

— BHEAyIUTOpHAs — 5,2 akaJl. 4acoB;

— camocrosTenbHas pabora — 135,1 akan. gacos;
— B (hopMe NMPaKTUYECKOM TOJTOTOBKU — 2 aKa/l. yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - KypcoBas paboTa, IK3aMeH

AynutopHast g
o | xonraxTHAs pabora E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) == . p Kon
S g © | caMOCTOATENbHOM YCIIEBa€MOCTH U
JUCLIATUINHBI 3 S . KOMIIETEHIIUU
O g £ paboThI TIPOMEKYTOUHOM
na0. | mpakT. | = Q3
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. CopmeprxaHue AUCUUTUIHBI
1.1 CoBpemeHHasi Teopus Uzyuenue . MK-1.1
p p 4 12 i VYcTHBIH ompoc '
KpUCTAJUTM3AaLMH CTaIN JUTEPaTyphl [K-2.1
Nzyuenne IIposepka
1.2 Crpoenune cranbHOR JUTEPATYPBI, pe3yabTaToB MK-1.1
HENPEPBIBHOIUTOMN 4 4 12 TIOATOTOBKA K BBITIOJTHEHUS K 2' 1‘
3ar0TOBKH MPaKTUYECKOMY MPaKTUIECKOTO '
3aHATHIO. 3aHATHSL.
Nzyuenue
JIUTEPATYPBI,
O3HAKOMJICHHE C
METOIHUKOMI
pemenus 3a1a4 u | [IpoBepka perieHus
aboToii Ha 3ama4. TecTupoBaHue
1.3 Marunst P A P
UMHTATOpPE- paboThI HA MK-1.1,
HETPEPHIBHOTO JIUThS 10 20 35,6
TpeHaxepe TpeHaxepe-UMUTaTOPe MK-2.1
3aroTOBOK
Pa3IMBKY CTAJIM Ha| pPAa3JIMBKU CTAIH Ha
MHJI3, MHJI3
3 MOJrOTOBKA K
BBIITOJTHEHHIO
WHAUBHUIYaTbHON
paboTbl
NsyueHnue
JUTEPATYPHI,
O3HAKOMJICHHE C
. IIpoBepka peuienus
METOAMKOM
3agau. TectupoBanue
pelieHus 321249 |
N paboThl Ha
14 TexHonorus paboToii Ha
. TpEeHa)kepe-UMUTATOpe MK-1.1,
HENPEPBIBHON  pa3iIMBKU 6 14 149,45 HMHUTaATOpE-
cram TpenaNepe pa3IMBKYU CTAJI Ha IK-2.1
MHJI3. 3amura
Pa3IHBKH CTAITH Ha M MBIy AT HOM
MHJI3, Y
paboTsl.
BBITIOJTHEHHE
WHIUBUAYAJIBHOMN
paboThI
Wzyuenne . IK-1.1
1.5 KayecTBo nmpoaykuuu 6 16 v YcTHBIN orpoc '
JUTEPATYPbI IK-2.1




1.6 CoBpeMeHHBIC

JIMTEHHO-TIPOKATHBIE 8 10,05 Usyyenne VerHBIi ompoc IK-1.1,
JIUTEPATYPBI, K-2.1

MOJLYJIH

HUroro no pazaeny 38 38 1351

HUroro 3a cemectp 38 38 1351 9K3aMEH,Kp

HToro 1o AMCLHUIUIMHE 38 38 [135,1 KypcoBas paboTa,

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xoze npoBeneHus JeKIIMOHHBIX U IPAKTUUECKUX 3aHATHI MpeyCMaTpUBACTCS:

— HCIIOJNBb30BaHUE 3JIEKTPOHHOTO JEMOHCTPALIMOHHOIO MaTrepuaja [0 TEMaM,
TpeOyIOIUM HWUTIOCTpauud paboThl OOJBIIMX MPOU3BOJCTBEHHBIX KomruiekcoB: MHII3,
JIUTEHHO-TIPOKATHBIX MOAYJIEN U AP.;

— aKTHBHbIE M MHTEpPAKTUBHbIE (HOpPMBI OOYy4EHHMs: BapHATUBHBIA ONpPOC, JUCKYCCHUU,
YCTHBIA ~ ONpPOC, HCIOJIb30BaHHe MHTEepHET-pecypcoB, BHIC000yUYEHHE, HCIOIb30BaHHE
MMUTATOPOB-TPEHAKEPOB 10 HETPEPHIBHOM PA3IMBKE CTAIH B CIASIOOBBIE U COPTOBBIE 3aTOTOBKHU.

OOydeHre TPOUCXOAUT MO  OOpa30BATENBLHOM  TEXHOJIOTMH,  CBSI3aHHOW  C
WHUIIUMPOBAHUEM TBOPUYECKOTO MBIIIICHHS Y O0YUYAIOLIUXCSI: 3aHATUS MPOXOAST B TUAIOTOBOM
peKUME TpU TOCTOSHHOM KOHTAaKT€ C ayIauTOpuedl W MOOYKICHHEM K MBICIUTEIBHOMY
poLeccy.

6 YueOHO-MeTOIMYeCKOE 00ecneyeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIe CPeCTBA IJIA IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. OCHOBBI METALTYpPriYeCcKOro Mpou3BocTBa : yueOnuk / B. A. burees, K. H. Baosus,
B. M. KomnokosnbiieB [u ap.] ; moa odmeli pexakiueii B. M. Komokonbresa. — 2-e uz., crep. —
Cankt-Ilerepoypr : Jlanmp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Texkct
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmuoreynas  cuctema. —  URL:
https://e.lanbook.com/book/129223

2. Pynckoii, A. 1. Teopusi U TEXHOIOT WS IPOKATHOTO MMPOM3BOJICTBA | yueOHOe mocobdue /
A. W. Pynckoii, B. A. JlyneB. — Cankr-IlerepOypr : Jlamp, 2016. — 528 c¢. — ISBN
978-5-8114-2287-6. — Tekct : anekTpoHHSIH // JIaHb : 21eKTPOHHO-OMOIHOTEYHAs CHCTeMa. —
URL: https://e.lanbook.com/book/76037

0) lonotHuTEIBHAS TUTEPaTypa:

1. Cumonsn, JI. M. Meramnyprus coencraieil. Teopuss W TEXHOJIOTHS
CIEIRIICKTPOMETATTYpriur  yueonoe mocoodue / JI. M. CumonsH, A. E. Cemun, A. U. Koueros.
— MockBa : MHCHUC, 2007. — 180 c¢. — Tekcr : onekrponssiii // Jlanp
ANEeKTPOHHO-OMbOIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/117046

2. Komuuor, C. B. Tlpom3BoACTBO cTaJii B 3JICKTporedax: oOpaboTka MeTayia
WHEePTHBIMU ra3amu : yueOHoe mocobue / C. B. Komunos, A. E. Cemun, ®. B. UyiikoB. —
Mocksa : MUCHC, 2014. — 55 ¢. — ISBN 978-5-87623-777-4. — TexkcT : 3meKTpoHHbIH //
Jlans : anexTpoHHO-OMOMMOTeyHas cuctema. — URL: https://e.lanbook.com/book/116983

3. borateipeBa, E. B. HxkeHepHbIe pacyeTsl B METAUTypruu : ydeoHoe nocoodue / E. B.
BorateipeBa. — MockBa : MUCHUC, 2015. — 203 c¢. — ISBN 978-5-87623-867-2. — Texkcr :
anekTpoHHbi /[ JlaHb . JJEeKTPOHHO-OMOJmoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/116602

B) MeTonuyeckue ykazaHus:

1. CenuanoB B.H., CromsipoB A.M. OmnpezneneHue TEXHOJIOTMUYECKUX IapaMeTpOB
pa3uBKH CTaau Ha cistooBoit MHJI3 / MeToauueckue yka3aHHs JIJIs1 BBITOJHEHHUS KypCOBOM
paboThI O TuCHMILIHHE «Pa3MBKa U KPUCTATU3AIMS CTATIN CTYACHTaMU CIIEIIHATbHOCTH


https://e.lanbook.com/book/129223
https://e.lanbook.com/book/76037
https://e.lanbook.com/book/117046
https://e.lanbook.com/book/116983
https://e.lanbook.com/book/116602

150101 «Metamnyprus uepHbIx MeTaiioB». Marauroropck: 'OY BITO «MI'TVY», 2010. 20 c.
2. CemuBanoB B.H., CromspoB A.M. OrmpezneneHue TEXHOJIOTHYECKUX IapaMETPOB
paznuBKM cTanu Ha coproBo MHJI3 / Meroandeckue ykasaHusi JUis BBITIOJHEHHS KypPCOBOM

paboTsl Mo aucuuiuinHe «PasznuBKa M KpHCTAUIM3AlMs CTalIW» CTYICHTAaMH CIIEHUaTIbHOCTH
150101 «Metamnyprus uepHbIx MeTaiioB». Marauroropck: 'OY BIIO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe odecnnieuenne u UaTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBUs IULICH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000HO pacrpocTpansemoe [10 0ECCPOYHO

FAR Manager cB000IHO pactpoctpansiemoe 110 OEeCCPOUHO

IIpodeccuonanbuble 6a3bl JaHHBIX M MH(QOPMaIHOHHBIE CIIPABOYHbIE CHCTEMbI
HazBanue kypca Ccpuika
DnekTpoHHas 0a3a MepuoauYecKux u3nanuii East View
Information Services, OO0 «MBHC»
Hanuonanenas MH(GOPMALMOHHO-aHAIUTUYECKAs URL:
cucreMa — Poccuiickuil MHAEKC Hay4HOTIO LIUTUPOBAHUS '
(PUHIL)

IMTouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

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

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


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

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUYEHMs, CIyXKallUMH Ul MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayaAuTopus Ui NPOBEICHUs IPAKTUUYECKUX 3aHATUH OCHAILCHA:

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIUMH Uil TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IMepetadyud u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YueOHast ayquTopus U BHITOTHEHNUS HHIUBUIYaJIbHBIX PAa0OT OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

4. YueOHast ayIuTOpHs U TPYNIIOBBIX M WHAMBHUIYATBHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAILICHA!

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. [Tomemenue 1t cCaMOCTOSATENLHON pabOThI OCHAIIIEHO:

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

- CIIeMaIM3UPOBAHHON MeOebIo.

6. Ilomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAUN U MaTepUaoB.



Ipuioxkenne 1
6 YueOHO-MeTOIMYeCKOe 00ecniedeHre CAMOCTOATEIbHOM padoThl 00yUYaroUXCs

[To mucuumumbe «Teopus pasnuMBKM M KPUCTAUIM3ALUU  CTAIW» IPEAYCMOTpEHA
ayJUTOpHAs U BHEAYJUTOPHAsl CaMOCTOsITeNbHAs paboTa 00ydarouxcsl.

AynuTopHas caMOCTOsTeNIbHAs paboTa CTYIEHTOB HpEeAroiaraeT peuieHue 3ajad |
paboTy Ha UMUTATOpaX-TPEHAXKEPaX Ha MPAKTUUYECKUX 3AHATHUSIX.

Ha npaktuyeckux 3aHATHAX 00ydarolyecs pelaroT 3aJa4i 110 ONPEIEIEHUI0 OCHOBHBIX
[IapaMeTPOB TEXHOJIOTUU HENpPEPbIBHOW pa3iuBku cTaiu Ha MHJI3 u BRIMONHSIOT 3ajaHus Ha
UMHTaTOpaxX-TPEHaXKEpax: 3HAKOMCTBO C OOOpyZOBaHUEM clsi00Boi u coproBoii MHII3,
TEXHOJIOTHEN PA3JIUBKHU CTAJIM 3aKPBITOM U OTKPBITON CTPYEH.

Bomnpocsl 111 ycTHOr0 onpoca:
. OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM TEOPUHU KPUCTATIIU3ALUHU CTAIIH.
. YcagouHble IPOLIECCHl B CTAIM MPU 3aTBEPAECBAHUU 3arOTOBKHU.
. JIukBarmoHHBIE MPOIIECCHI B CTATU MIPH 3aTBEPACBAHUHU 3arOTOBKH.
. [loBeieHMe Ta30B U HEMETAIMYECKUX BKIIFOUECHUH PH (POPMUPOBAHNUHN 3aTOTOBKH.
. TeMriepaTypHbI€ yCIIOBUS MPHU 3aTBEP/ICBAHUH CTAJIH.
. KoHLIEeHTpallmOHHOE MEPEOXITAKIECHUE CTAIIN.
. Tumer ciiss6oBerx MHJI3.
. Tunel coproBeix MHJI3.

0N N L W N —

9. Opranu3zanus NepBUYHOTO OXJIAXK/IECHUS HEIIPEPBIBHOIUTOMN CIII00BOM 3arOTOBKH.

10. Opranusanus NepBUYHOIO OXJIAXKIEHUS HENPEPBIBHOJINTON COPTOBOM 3arOTOBKH.
11. Opranusanusi BTOpUYHOTO OXJIAXKACHHS HETIPEPHIBHOIUTON CIIsI00BOI 3arOTOBKH.
12. Opranusanusi BTOPUYHOTO OXJIAXKACHUS HEMTPEPHIBHOIUTON COPTOBOM 3arOTOBKH.
13. 3amuTa MeTa/uIa B POLECCEe Pa3IMBKU OT BTOPUYHOTO OKUCIIEHUS U a30THPOBAHUS.
14. CocTaB COBPEMEHHOTO JINTEHHO-ITPOKATHOI'O KOMILJIEKCA.

15. CoBpeMeHHOE TPOU3BOJICTBO CTAIbHOMU JIEHTHI Ha poTopHbix MHII3.

BHheaynuropHas camocTosTeNnbHas paboTa OO0ydaroIuXcs OCYILECTBIISETCS B BUJAE
U3y4YEHHsI IUTEPATyphl [0 COOTBETCTBYIOIIEMY Pa3/iely IUCIHUILIMHBI C TPOpabOTKOM MaTepuaa
U TMOATOTOBKOM K 3alUTe MHIUBUAYATILHONU pabOTHI U cllaue K3aMeHa.

WuauBuayanbHas paboTa BBINONHSIETCA MO OINpPENEICHUI0 OCHOBHBIX TEXHOJIOTMYECKUX
napaMeTpoB HEMPEPHIBHOM pa3INBKU CTaIH Ha casi00BbIX U copToBbix MHII3. [Ipumep ogHoro us
BapHaHTOB 33JJaHUS Ha BBINIOJHEHUE UHIMBUyaIbHOW pabOThI MPUBEAEH B IPUIIOKEHUH 2.



Ipuio:xkenne 2

7 OIIeHO‘IHLIe cpeacrea AJisd MIpoBEeACHUSA l'lpOMe)KyTO‘lH()ﬁ aTTeCTallumn
a) Hna}mpyeMble pe3yJbTaThbl oﬁyqem/m U OLICHOYHBIC CpeaACTBA JIA IIPOBCACHUA

MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIH
PYKTYP [Inanupyembie
AJIEMEHT
pe3yJbTaThl 00yUICHUS
KOMITETCHIINHT

O1neHOYHBIC CPEACTBA

I1K-1: Ciocob6eH opraHu30BbIBaTh COTIACOBAaHHYIO paOOTY IO BBIITOJHEHHIO 3a/1a4 10 OLICHKE
CBIPbsl U METAJUTYPrU4E€CKON IIPOLYKIMHU, KOPPEKTUPOBATH U KOHTPOJIUPOBATH

HpOI/ISBOI[CTBeHHHﬁ IMponeccc

IK-1.1 OpraausyeT padoTy 1o
OIICHUBAHHIO CHIPHSI U
METaJUTyPrHYECKOM
IIPOTYKIIHIO,
KOPPEKTHPYET U
KOHTPOJIUPYET
MIPOM3BOJICTBEHHBIH
IpoIIecc ¢
000CHOBaHUEM
HPUHATBIX
TEXHOJIOTUYECKUX U
TEXHHUYECKUX MEp

IIepedyenb BOIPOCOB Ha IK3aMEH:
1. OcHOBHBIE MNOJOXKEHUS COBPEMEHHOH TEOpUU
KPUCTAJIJIN3ALUU CTAJIH.

2. Ycanounslie IMpoueCChl B CcTalin IIpu
3aTBCPACBAHUHU 3daI'OTOBKHU.
3. JINKBaIMOHHEIE npouecCel B  CTAIM  IIPH

3aTBEPJICBAHUU 3aTOTOBKH.
4. IToBeneHME Ta30B M HEMETAUNIMYCCKUX BKIIOUCHUH
pu (GOpMUPOBAHUH 3aTOTOBKH.
5. TemmnepaTypHble yCIOBUS IpU 3aTBEPIACBAHUU
CTaH.
6. KoHI1IeHTpallnOHHOE NEePEoXIIaKIEHUE CTaIH.
7. Tunel cng60861x MHJI3.
8. Tunsl coproBeix MHJI3.
Pemenue 3amau yist onpeaesieHus:
— TOJILLMHBI CJIOS 3aTBEPJIEBILIETO METaJlIa B
HETMPEPHIBHOJIUTOM 3aTOTOBKE JIJISl PA3TMYHBIX MECT
TeXHoJIoTHYeckoro kanajga MHJI3;
— TIPOJIOJKUTEIILHOCTH 3aTBEPICBAHUS
HEIMPEPHIBHOJIUTHIX 3arOTOBOK PA3JIMYHOIO CEYEHUS;
— IPOAOKUTEIBHOCTH pa3iuBKU MeTauia Ha MHJI3;
— MPOTSHKEHHOCTHU JTYHKH >KMJIKOTO METalljla BHYTPHU
HETMPEPHIBHOJIUTHIX 3arO0TOBOK;
— IMaMeTpa OTBEPCTHSI KaHalla pa3IMBOYHOTO CTaKaHa
B CTaJIEPA3TMBOYHOM U MTPOMEKYTOUHOM KOBIIIAX JIJIS
yclIoBU# pa3nuBku ctanu Ha MHII3;
— npousBoauTensHoct MHJT3.

[TK-2: OpranusyeT coriiacoBaHHYI0 pabOTy IO BBHIMOJHEHHIO TEXHOJOTHYECKUX OIeparfii mo
MOJTYYCHUIO METaJUTYPTUUeCKOM MPOAYKIINH, €€ JalbHeH e oopaboTke

[K-2.1 Opranuzyet paboTy 1o
BEITIOJTHCHHO
TEXHOJOTUIECKIX
oTIepaIuii Mo MoJy4eHUIO
METAJITYPrU4eCKON
[TPOYKIIHH, €€
nanbHelei o0padoTke

Ilpumep 3a0anun na epinonnenue
Kypcoeoii pabomul
MUHUCTEPCTBO HAYKU U BBICIIETO OOpa30BaHMS
Poccuiickoit deneparuu
OI'bOY BO «MI'TY um. I''1. HocoBa»
Kadenpa Metamnypruu 1 XUMHUYECKHX TEXHOJIOTHMA
SAJAHUE
Ha BBINOJIHEHHE KYPCOBOM pabOThI MO AUCHHUTIIINHE




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouHble CpeCTBa

«Teopust pa3IMBKU ¥ KPUCTAIUIA3AIHHA CTAIIH
oOyuJaromemMycs Ip.

BbINomHUTE pacuer HENpepbIBHON Pa3IMBKU
cTanu Ha TnATupydbeBoid MHJI3 pagnanbHOro Trma
IUISL CIIEAYIOLIUX YCIIOBUIA:

- BMECTUMOCTB CTaJIepa3InBOYHOrO KoBa 180 T;

- MeTajutyprudeckast yimaa MHJI3

24 Mm;

- IJTMHA KPUCTAJUIM3aTOpa 900 mm;

- paAnyC KpUBU3HBI 0230BOM CTEHKH KPUCTAILITU3aTOpa

9,0 M;

- mapka ctayiu 15XCH/I;

- pa3Mephbl ONEPEYHOI0 CEUEHUS 3aTOTOBKU
150150 mm;

XapakTepucTUKa 30HbI BTOPUYHOTO
OXJIaKJCHUS MpUBEJeHa Ha 000POTHON CTOPOHE
Bananus. J{pyrue naHHsle, HEOOXOIUMbIE AJIs pacyeTa,
[IPUHSATH CAMOCTOSATEIBHO.

Copepxanue paboThbI:
1. OnpenencHue nmapameTpoB xuakoro meramia ([S],
[P], 1).

2. Pacu€t npo1oKUTENIbHOCTH 3aTBEpIeBaHUS
3aroTOBKH.

3. Onpenenenue paboueil CKOPOCTH U TUAra3oHa
CKOPOCTEH pa3IMBKHU.

4. OnpeneneHue CKOPOCTH PA3IUBKU U

TuamMeTpa KaHaJOB ~ CTaKaHOB B

CTaJIepa3IMBOYHOM U IPOMEKYTOUHOM KOBIIIAX.

5. Onpenenenre napaMeTpoB HaCTPOHKH
KpUCTAJIJIN3aTOpa W 30HBI BTOPUYHOTO
oxnaxaenus (3BO).

6. OnpeniesieHre OCHOBHBIX [TapaMeTPOB CUCTEMBI
OXJIQXKJACHUS KPUCTAIIU3aTOopa.

7. Pacy€T perxxmMa BTOPUYHOTO OXJIAXKJECHUS 3arOTOBKH
MIPH BBITATHBAHUH CO CKOPOCTBIO 2,5 M/MUH.

8. Pacuer MIMTENBPHOCTH pa3IMBKHU IIJIABKU IPH

paboyeil CKOPOCTH BBITATUBAHUS 3aTOTOBKHU.

9. Pacuet ronoBoii npousBoguTensnoctu MHII3.

PykoBonuTens paboTel:  mpod., 1.T.H.  A.M.
CrosspoB




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexyTouHas arrecranus no AucuuIUuiuHe «Teopus pa3muBKU W KPHUCTAJUIM3AIMU
CTaJ» BKJIIOYAET TEOPETUYECKHE BOIPOCHI, IIO3BOJIAIONINE OLEHUTh YPOBEHb YCBOCHUS
00y4aroMMuUCs 3HaHUH, U TPaKTUYECKUE 3aJaHUsl, BBIBISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHUH U BIaJICHUH, 32Ty UHANBHIyaIbHON pabOTHI.

DK3aMeH MO0 JaHHOM AMCUHUIUIMHE MPOBOJIUTCS B YCTHOH (hopMe MO 3K3aMEeHAIIMOHHBIM
OuneraM, KaKAblii U3 KOTOPBIX BKIIIOYAET J[BA TEOPETUUYECKUX BOMPOCA U OAHO MPAKTUYECKOE
3aJJaHuE B BUJIE 3a/1a4H.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— HA OLICHKY «OTJIHYHO» (5 0ayioB) — 00yJaromuiicst 1eMOHCTPUPYET BICOKHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMCHHUSIMH, IPUMCHSICT UX B CHTYAIHsIX MTOBBIIICHHON CIIOKHOCTH;

— Ha OIICHKY «Xopomio» (4 O6amna) — o0y4aronuiicss AeMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OINOKN, HETOYHOCTH, 3aTPYAHEHHUS IIPU aHAJTUTHUECKUX OIEpalusX, IepeHoce
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CUTYAIUH;

— Ha OLEHKY «YyHOBJIETBOPUTEJNbHO» (3 Oamna) — oOyyarouuiicss JeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XO0JI¢ KOHTPOJIBHBIX MEPOTPHUSTHI
JOMYCKAIOTCA OIIUOKH, MPOSBISETCS OTCYTCTBHE OTAENBHBIX 3HAHWUN, YMEHUH, HaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHCHUS TP ONCPUPOBAHWH 3HAHHUSAMH U
YMEHHSIMH TIPU X TIEPEHOCE Ha HOBBIE CUTYaIUU;

— Ha OIEHKY «HEeYJAOBJIETBOPUTEIbHO» (2 Oamia) — oOydarouiuics JEeMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdyeckoro Marepuana, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKH, He
MOJKET TI0Ka3aTh MHTEJUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — oOydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha

YPOBHE BOCIIPOU3BCACHUSA U 00BACHEHHS I/IH(l)OpMaIII/II/I, HEC MOXCT IMOKAa3aTh MHTCJUICKTYaJIbHBIC
HAaBBIKW PCIICHUA ITPOCTBIX 3a/1a4.

KypcoBas paGoTa BBINOJHSETCS IO PYKOBOJCTBOM IIpENoAaBaTelis, B IpoLEecce ee
HanucaHusl o0yJarouIuiicsi pa3BUBaeT HaBBIKM K HAay4yHOU paboTe, 3aKperisisi U OJHOBPEMEHHO
paciupsis 3HaHUs, IOJTY4YEHHbIE IPU U3YYEHUU AUCLUIIINHBIL.

[Toxazarenu U KpUTEpUHN OLIEHUBAHUS KYpPCOBOI pabOTHI:

— Ha OILIEHKY «OTJIM4HO» (5 OaynsioB) — paboTa BBIOJHEHA B COOTBETCTBUU C 3aJIlaHHEM,
oOyuaronuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIIPOU3BEICHUS U
o0BsicHeHus1 MH(pOpPMAIMM, HO M HMHTEJIEKTyalbHble HaBBIKM pELICHHS NpoOjeM M 3ajad,
HAXO0X/I€HNS YHUKAJIBHBIX OTBETOB K ITPO0JIeMaM, OLIEHKU 1 BBIHECEHUSI KDUTHUECKUX CYKJICHUMH;

— Ha OIICHKY «XOpoIuo» (4 Gamia) — paboTa BBINOJIHEHA B COOTBETCTBHM C 33JJaHUEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHMS HE TOJIbKO Ha YPOBHE BOCHpPOU3BENEHUS U OOBSCHEHUS
UHPOpPMALMK, HO M HMHTEIJICKTYaJlbHbIE HABBIKM pPELICHHs MNpoOieM M 3a1ad, HaXOXKIACHUS
OTBETOB K Ipo0iIeMaM;

— Ha OLIEHKY «YyJOBJIETBOPHUTENBbHO» (3 Oama) — paboTa BBINOIHEHA B COOTBETCTBUU C
3aJjaHueM, OOydJaroUuiicsi MoKa3bIBaeT 3HAHUS HA YpPOBHE BOCIPOM3BEICHHUS U OOBSCHEHUs
UH(OPMAIINHU, UHTEIUIEKTYaJIbHbIE HABBIKM PEIICHUs MPOCTHIX 3a/1a4;

— Ha OLIEHKY «HEYJIOBIETBOPUTENBHO» (2 Oaiia) — 3a/jaHue NPENoAaBaTelis BHIIOIHEHO
YaCTHUYHO, B MPOIECCe 3alIUThl paboThl 00YJAIOIUICS TOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE
MOJKET MOKa3aTh MHTEJUIEKTYalIbHbIE HABBIKM PELICHUs] TIOCTaBICHHOM 3a/1a4.

— Ha OLIEHKY «HEYIOBJIEeTBOpUTENbHO» (1 Oamn) — 3agaHue mpenoaBaTess BHIIIOIHEHO
YaCTUYHO, OOY4YaIOLIUiiCs HE MOXKET BOCIPOU3BECTH M OOBSCHUTH COJEPXKAHUE, HE MOXKET
MI0KAa3aTh MHTEJUIEKTYyaJIbHbIE HABBIKU PELICHMS IOCTaBJIECHHOM 3a1auu.



