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

PaGouas mporpamma paccMoTpeHa U 0100peHa Ha 3acenanuu kadbennsl Meramtypruu u
XUMHYECKUX TEXHOJIOTHIt Ve g

08.02.2023, mporokoin Ne 5 Q ™
3aB. kadempoit = A.C. XapueHko

/)

PaGouas mporpamma ogoOpena meroaudeckoi komuccueir UMMuM
09.02.2023 r. mpotokoia Ne 5

P /
pencenarens &4 ~~_A.C. CaBuHOB

Pabouas nporpaMma cocraBjicHa:
npodeccop kadeapst MuXT, a-p TexXH. HAyK _ LEZ< <o) AM. Cronsipos

A\

!

Peuensenr:
aoueHt kadeapot JINuM, kana. TexH. Hayk (s ~ M.T'. INoranos



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM Toly Ha 3aceaHuu Kapeapsl MeTaTypriu 1 XHMHYECKUX TEXHOJIOTHH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Hensimu  ocBoeHust IUCHUIUIMHBL «Teopust pa3NuBKM M KPUCTAIM3ALUU  CTaJN»
SBIISIIOTCS: pa3pabOTKa U OCYIIECTBICHUE TEXHOJIOTMYECKHX MPOLIECCOB MOIyUeHHs U 00pabOTKH
METAJIJIOB M CIUIAaBOB, a TaKXKe M3JIENHMA M3 HUX; pa3pabOTKa MEPONPHUSTUI MO YIPaBICHUIO
KaueCTBOM MPOIAYKIUH.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JuctmruimHa Teopust pa3iMBKM M KPUCTAUIM3AIUM CTAIH BXOJIUT B YacTh y4eOHOTO
wiaHa QOpMHPYEMYI0 YYaCTHHUKAaMH 0O0pa3oBaTeNbHBIX OTHOIIEHHH 00pa3oBaTeNIbHOM
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

[TpuknagHas TepMOAMHAMHKA U KHHETHKA METAJUTYPTHYECKUX ITPOIIECCOB

Teopust MpoIECCOB BHITUIABKU CTAIN

Teopus mporeccoB KOBIIEBOH 00padOTKH CTaIN

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLUILUIMHBI OyIyT
H€06XOILI/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/ IMPAKTHK:

[ToxroToBka K cadue u caaya rocyAapCTBEHHOTO IK3aMeHa

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

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

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHus

B pesynbraTe ocBoeHMs IUCHUIUIMHBI (Moayins) «Teopus pa3iauBKU M KpUCTaLUIM3aLUU
CTaJIN» 00y4JaroUiics 10JKEeH 00J1aAaTh CIeyIOIUMHI KOMIIETCHIIUAMU:

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

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

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

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

[K-2.1 Opranusyer paboTy NHO BBINOJIHEHUIO TEXHOJOTMUECKUX ONeparuii o
MOJIYYEHUIO METATTYPIHUYECKON NPOAYKIIMY, €€ TaTbHEeHIelH 00paboTKe




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

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

— BHEAyIUTOpHAs — 5,2 akaJl. 4acoB;

— caMocTosTenbHas padora — 99,1 akan. yacos;
— B (hopMe MPaKTUYECKOM TOJATOTOBKU — 2 aKa/l. yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - KypcoBas paboTa, 3K3aMeH

AynutopHast g
o | xonraxTHAs pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. qacax 2] Bun KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) == . p Kon
S g © | caMOCTOATENbHOM yCIIEBaEMOCTHU U
JUCLIATUINHBI 3 S . KOMIIETEHIIUU
O g £ paboThI TIPOMEKYTOYHOM
na0. | mpakT. | = Q3
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. CopmeprxaHue AUCUUTUIHBI
1.1 CoBpemeHHasi TeopHs Uzyuenwue . IK-1.1,
4 6 YcTHBIN orpoc
KpUCTAJUTM3AaLMH CTaIN JUTEPaTyphl [K-2.1
Nzyuenne IIposepka
1.2 Crpoenune cranbHOR JUTEPATYPBI, pe3yabTaToB MK-1.1
HENPEPBIBHOIUTOMN 4 4 6 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 JTUThS 10 20 26,6
TpeHaxepe TpeHaxepe-UMUTaTOPe MK-2.1
3aroTOBOK
Pa3JIMBKY CTAJIM Ha| pa3JIMBKU 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
. TpeHa)kepe-UMUTATOpe IK-1.1,
HENPEPBIBHON  pa3iIMBKU 6 14 140,45 HMHUTaATOpE-
cram TpenaNepe pa3IMBKU CTAJIN HA IK-2.1
MHJI3. 3amura
Pa3IHBKH CTAITH Ha -
MHJI3, Y
paboTsl.
BBITIOJTHEHHE
WHJIMBUYaJIbHOU
paboThI
Wzyuenne . IK-1.1
1.5 KayecTBo nmpoaykuuu 6 10 v YcTHBIN orpoc '
JUTEPATYPbI IK-2.1




1.6 ) CoBpeMeHHBIC Visyucnie 5 MK-1.1,
JUTEHHO-TIPOKATHBIE 8 10,05 YcTHBIN onpoc

JUTEPATYPHI, [K-2.1
MOYITH
Hroro no pasaeny 38 38 99,1
Uroro 3a cemectp 38 38 99,1 9K3aMEH,Kp
Hroro no aucumruinye 38 38 99,1 kypcosas pabora,

JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xo/1e mpoBeieHUs ISKIIMOHHBIX ¥ IPAKTUYECKUX 3aHSATHH MPEayCMaTPHBACTCS:

— HWCHOJB30BAaHHE 3JEKTPOHHOTO JEMOHCTPALMOHHOTO MaTepuaja [0 TeMaM,
TPEeOYIONIMM HJUTIOCTPAIK  paboThl OOJIBIIMX TPOU3BOJCTBEHHBIX KOMIUIekcoB: MHJI3,
JIUTEHHO-TIPOKATHBIX MOAYJIEN U AP.;

— aKTUBHBIC W HMHTEPAKTUBHBIC (POPMBI OOy4YCHHS: BapUATHBHBIH OINPOC, AUCKYCCHH,
YCTHBIA  ONpPOC, HCIOJIb30BaHHe MHTEpHET-pecypcoB, BHIC000yUYEHHE, HCIOIb30BaHHE
UMHTATOPOB-TPEHAXKEPOB 110 HEMPEPHIBHON Pa3JIMBKE CTAIH B CIISIOOBBIC U COPTOBBIC 3aTOTOBKH.

OOydeHre TPOUCXOAUT 1O  OOpa3oBATENBHOM  TEXHOJIOTHH, CBSI3aHHOW  C
UHHUIIMAPOBAHUEM TBOPUYECKOT'O MBINUICHUS Y O0YUYArOIIUXCS: 3aHATHS TIPOXOJIAT B THAIOTOBOM
peKUME TpU TOCTOSHHOM KOHTAaKT€ C ayauTOpuedl W MOOYKICHHEM K MBICIUTEIBHOMY
npoIieccy.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CAMOCTOSITeIbHON padoThl 00y4YarouXCcst
[IpencraBneno B npuioxxenuu 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbBI (MOYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. OCHOBBI METALTYpriYeCcKOro nMpou3BocTBa : yueOnuk / B. A. burees, K. H. Baosus,
B. M. KomnokonbiieB [u ap.] ; moa odmeli pexakiueii B. M. Komokonbresa. — 2-e uzj., crep. —
Cankt-Ilerepoypr : Jlanmp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Texkcr
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmuoreynas  cuctema. —  URL:
https://e.lanbook.com/book/129223

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

0) lonotHuTEIBHAS TUTEPaTypa:

1. Cumonsn, JI. M. Meramnyprus coencraieil. Teopuss W TEXHOJIOTHS
CIEIIICKTPOMETATLTYpriur  yueonoe mocoodue / JI. M. CumonsH, A. E. Cemun, A. U. Koueros.
— MockBa : MHCHUC, 2007. — 180 c¢. — Tekcr : onexrponusiii // Jlaub
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 pacueTsl B METAUTypruu : ydeoHoe nmocoodue / E. B.
BorateipeBa. — Mocksa : MUCHC, 2015. — 203 c. — ISBN 978-5-87623-867-2. — Texkcr :
anekTpoHHbi /[ JlaHb . JJeKTpOHHO-OMOymoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/116602

B) MeTonuyeckue ykazaHus:

1. CenuanoB B.H., CromsipoB A.M. OmnpezneneHue TEXHOJOTMUECKUX IapaMeTpOB
pa3uBKH CTaau Ha cistooBoit MHJI3 / MeToauueckue yka3aHHs JJIs BBIMOJHEHUS KYpCOBOM
paboThI O TuCHMILIHHE «Pa3nBKa 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 IMapaMETPOB
paznuBKM cTanu Ha coproBod MHJI3 / Meroandeckue ykasaHusi JUis BBITIOJHEHHS KypPCOBOM
paboTel 1o aucuuIuinHE «Pas3iyMBKa M KpUCTAUIM3ALUSA CTalIW» CTYJEHTaMHU CIELHaIbHOCTH
150101 «Metamryprus uepabix MeTaiioy. Marauroropck: 'OY BITO «MI'TVY», 2010. 22 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIMLEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB000HO pacrpocTpansemoe [10 0ECCPOYHO

FAR Manager cB000IHO pactpoctpansiemoe 110 OEeCCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX M HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlaka

Nudopmannonnas cucremMa - EnuHOe OKHO J0CTyIa K URL: http://window.edu.ru/
MH(OPMaLIMOHHBIM pecypcam

ITouckosas cucrema Akagemust Google (Google Scholar) [URL.: https://scholar.google.ru/

HannonaneHas nH(OPMaLMOHHO-aHAIUTHYECKast
cucrema — Poccuiickuii MHAEKC HayYHOTO IIUTUPOBAHUS
(PUHII)
DrekTpoHHas 0aza nmepuoanveckux u3maanuii East View
Information Services, OO0 «MIBHC»

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTITHHBI (MOLYJIs1)

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

https://dlib.eastview.com/

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:


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

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUI JICKIIHOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKMMH CpEJICTBAMHU OOYUEHHs, CIyXallUMH IJs MpeACTaBIeHUs y4eOHOU
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayaquTopus Ui IPOBEICHUs IPAKTUUYECKUX 3aHATHH OCHAILCHA:

- TEXHUYECKHMMH CPEJICTBAMHU OOYUEHUS, CIYXAIIUMH JJIs TpEeACTaBICHUs y4eOHOM
uHpopManuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IMepetadyud u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YueOHast ayquTopus U BBITOJTHEHNUS HHIUBUIYaJIbHBIX PA0OT OCHAIICHA!

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

- CIIELMAIN3UPOBAHHON MEOEIBIO.

4. YueOHast ayIuTOpHs U TPYMIIOBBIX M WHAMBHUIYATBHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMuy OCHAIIICHA!

- 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 NPOQUIAKTUYECKOrO OOCIyXHBaHUS Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIbIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MeTOMUECKON TOKyMEHTAlUN U MaTepUaoB.



Ipuioxkenne 1
6 YueOHO-MeTOAMYeCKOe o0eciedeHre CAMOCTOATEIbHOM padoThl 00yUYaroUXCs

[To mucuumumbe «Teopus pasnuMBKM M KPUCTAUIM3ALUU  CTAIW» IPEAYCMOTpEHA
ayJUTOpHAs U BHEAYJUTOPHAsl CaMOCTOsITeNIbHAsi paboTa 00y4yaroImuxcsl.

AynuTopHas caMOCTOsTeNIbHAs paboTa CTYIEHTOB HpEeAroiaraeT peuieHue 3ajad |
paboTy Ha UMHUTATOpaX-TPEHAXKEPaxX HA MPAKTUYECKUX 3aHATUAX.

Ha npaktuyeckux 3aHATHAX 00ydarolyecs pelaroT 3aJa4i 110 ONPEIEIEHUI0 OCHOBHBIX
[IapaMeTPOB TEXHOJIOTUH HENPEPHIBHOW pa3znuBku ctanu Ha MHJI3 u BeINONHSAIOT 3aaHus Ha
UMHTaTOpaxX-TPEHaXKEpax: 3HAKOMCTBO C OOOpyZOBaHUEM clsi00Boi u coproBoii MHII3,
TEXHOJIOTHEN PA3JMBKH CTAJIA 3aKPBITOM U OTKPBITOM CTPYEH.

Bomnpocsl 111 ycTHOr0 onpoca:
. OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM TEOPUHU KPUCTAIUIU3AIUU CTAIH.
. YcagouHble IPOLIECCHl B CTAIM MPU 3aTBEPAECBAHUU 3arOTOBKHU.
. JIukBarmoHHBIE MPOIIECCHI B CTATU MIPH 3aTBEPACBAHUHU 3arOTOBKH.
. [loBeteHre Ta30B ¥ HEMETAUTMYSCKUX BKIIOUCHHH MTPH (POPMHUPOBAHUU 3aTOTOBKH.
. TeMriepaTypHbI€ yCIIOBUS MPU 3aTBEP/ICBAHUH CTAJIH.
. KoHLIEeHTpallmOHHOE MEPEOXITAKIECHUE CTAIIN.
. Tumer ciiss6oBerx MHJI3.
. Tunel coproBeix MHJI3.

0 1 N L AW N —

9. Opranu3zanus NepBUYHOTO OXJIAXKAECHUS HETIPEPHIBHOJINTON CIII00BOI 3ar0OTOBKHU.

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.

BueaynutopHas camocToATeNnbHas paboTa OOy4aroIMXCs OCYIIECTBISIETCS B BHJIE
U3y4YEHHsI IUTEPATyphl [0 COOTBETCTBYIOIIEMY Pa3/iely JUCIHUILIMHBI C TPOpabOTKOM MaTepuaa
Y TIOJITOTOBKOM K 3alllUTE MHAWBUIYaJIbHOM pabOThI U c1aye 3K3aMeHa.

WNunuBuayanbHas paboTa BBIIOIHIETCS MO ONPENENIEHUI0 OCHOBHBIX TEXHOJOTHYECKUX
apaMeTpoB HEMPEPHIBHOM pa3IMBKU CTalU Ha csi00BbIX U copToBbix MHJI3. [Ipumep ogHoro u3
BapHUaHTOB 33JJaHMs Ha BHITIOJIHEHUE UHUBHIyaIbHON pabOTHl MPUBEIEH B MPHIIOKEHUH 2.



IIpunoxenne 2

7 OneHoYHBIE CpeCTBA /sl IPOBEAeHUsI IPOMEKYTOYHON aTTeCTAUM
a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHbIE CPeACTBA JJIsl IPOBeleHUA

NMPOMEKYTOUH

0¥l aTTeCTAllUM

CtpyKTypHBII
JIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHHUS

KOMIICTCHII N

O1neHOYHBIC CPEACTBA

I1K-1: Ciocob6eH opraHu30BbIBaTh COTIACOBAaHHYIO paOOTY IO BBIITOJHEHHIO 3a/1a4 10 OLICHKE
CBIPbsl U METAJUTYPrU4E€CKON IPOAYKLIUN, KOPPEKTUPOBATH U KOHTPOJIMPOBATH
IIPOU3BOJCTBEHHBIN IPOLECC

IK-1.1 Opranusyet padoTy 1o
Pemenne 3a1a4 1151 onpeesIeHus:
OLICHMBAHMIO ChIPbSI U
. — TOJILLIMHBI CJI0SI 3aTBEPEBLIETO METaslIa B
METaJUTyprUuecKOn o
OIVKITIIO HENPEePbIBHOIMTOMN 3ar0TOBKE JUIsl pa3INYHbIX MECT
i§
POAYK ’ TexHoJiornyeckoro kanajga MHJI3;
KOPPEKTUPYET U
— IPOAOKUTEIBHOCTHU 3aTBEPIEBAHUS
KOHTPOJIUPYET
. HENPEePbIBHOIMUTHIX 3aTOTOBOK Pa3IMYHOIO CEUCHMUS;
IPOM3BO/ICTBEHHBIH .
olIeCe ¢ — IPOAOKUTEIBHOCTHU pa3inBKu MeTaiuia Ha MHIJI3;
i§
ot — MPOTSHKEHHOCTH JIYHKH JKUJAKOI'0 MeTajjla BHYTpU
000CHOBaHHEM
HEIPEPBHIBHOIUTHIX 3arOTOBOK;
HPUHSATHIX
— IMaMeTpa OTBEPCTHUS KaHaja Pa3IMBOYHOIO CTaKaHa
TEXHOJIOTUYECKUX U
B CTaJIEpa3IMBOYHOM U IPOMEKYTOUHOM KOBILIAX IS
TEXHUUYECKUX MEp o
yclioBul pas3iuBku cranu Ha MHII3;
— npousBogurensHoct MHII3.
Oznakomiienue ¢ obopynoanrem MHJI3 u
TEXHOJIOTUEN HENPEPBIBHON Pa3IMBKU CTAJIN C
HCII0JIb30BaHUEM HMHUTATOPOB-TPEHAKEPOB
paznuBku ctanu Ha cis6oBoii MHJI3 KKII u
coproBoit MHJI3 OCIIL] TTAO «MMK».
[1K-2: Opranusyer coriiacoBaHHy!0 paOOTy IO BBIIOJHEHUIO TEXHOJOTMYECKUX ONEpaluil 1o

MOJIYYEHUIO0 METAITYPTUUECKOM MPOAYKIINH, €€ JalbHele 00paboTke

[K-2.1

Opranusyet padoTy 1o
BBITIOJTHEHHUIO
TEXHOJIOTUIECKUX
orieparuii mo noJy4eHuIo
METaJUTyprU4eCcKOn
MIPOIYKIINH, €€
manpHelei o0padboTke

Ilpumep 3a0anusn na evinoinenue
UHOUBUOYAILHOU padombl
MuHHCTEPCTBO HAYKH U BBICIIETO 0Opa30BaHUs
Poccuiickoi ®enepannun
OI'bOY BO «MI'TY nm. I'.1. Hocosa»
Kadenpa meranmyprium 1 XUMHUYECKHX TEXHOJIOTUN
3AJAHHUE
Ha BBIMOJTHEHUE WHINBUAYAIBHON pabOTHI 110
JTUCITUATIIINHE
«Teopus pa3NUBKU U KPUCTAIITU3AINN CTAH»

obOydaroremycsi rp.

BrINoTHUTE pacyeT HENpepbIBHON PA3IMBKU
ctanu Ha nsaTUpydbeBoit MHJI3 paguansHoro thna
IJ1S1 CTIEYIOIINX YCIOBUM:

- BMECTUMOCTD CTaJIepa3InBOYHOTO KoBia 180 T;
- MmeTayutypruyeckas qimuHa MHJI3

24 M;

- JUIMHA KPUCTAILIIU3aTOpa 900 mmMm;

- panuyc KpUBH3HBI 0230BOM CTEHKH KPUCTAITU3aTOpa




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie

pe3yNbTaThl 00YICHHUS Ouenounbie cpenicTsa

9,0 M;

- Mmapka ctanu 15XCH/I;

- pa3Mephl IONEPEYHOI0 CEUSHUSI 3arOTOBKU
150x150 mm;

XapakTepuCTUKa 30HbI BTOPUYHOTO
OXJIaX/ICHUS IPUBEIeHA Ha 00OPOTHON CTOPOHE
Baganus. Jpyrue nanHele, HEOOXOIUMBIE JUIsl pacueTa,
[IPUHATH CAMOCTOSATEIBHO.

Coneprxanue pabOTHI:
1. Onpenencuue mapameTpoB xuakoro meraia ([S],
[P], ).

2. Pacu€T npo1oIKUTEIbHOCTH 3aTBEPI€BAHUS
3aroTOBKH.

3. Onpenencaue paboyeil CKOPOCTH U THana30Ha
CKOpOCTEH pa3iuBKH.

4. OnpeneneHue CKOPOCTH PA3JIUMBKU U

amMeTpa KaHaJOB ~ CTaKaHOB B

CTaJepa3IMBOYHOM U IPOMEKYTOUHOM KOBIIIAX.

5. Onpenenenre napaMeTpoB HaCTPOMKH
KpPUCTALIN3aTOpa H  30HBI BTOPUYHOIO
oxnaxaenus (3BO).

6. OnpeneneHrne OCHOBHBIX ITapaMETPOB CUCTEMbI
OXJIAKJCHUS KPUCTAIIN3aTopA.

7. Pac4€r pesxrMa BTOPUYHOTO OXJIAXKIEHUS 3arOTOBKU
IIPH BBITATMBAHUH CO CKOPOCTBbIO 2,5 M/MUH.

8. Pacuer 1yIMTeNnbHOCTH pa3iIMBKH IJIABKU MPU

paboyeil CKOPOCTH BBITATUBAHUS 3arOTOBKH.

9. Pacyer rogosoii nmponssogutensaocty MHII3.

PykoBoautens pabotel: mpod., I.T.H.  A.M.
CrossipoB

0) Ilopsinok npoBeaeHUS IPOMEKYTOUYHOM aTTECTAIUN, IOKA3ATEJIU U KPUTEPUH
OLICHMBAHUSA:

[TpomexyTrouHas arrecranus no AUcHMIUIMHE «Teopus pa3auBKM U KpHUCTAJUIM3aLMH
CTaJIn» BKJIIOYAET TEOPETHUECKUE BOMPOCHI, IO3BOJISIONUINE OIEHUTh YPOBEHb YCBOCHUS
00yJaromuMuUCs 3HaHUH, U MPAKTHUECKUE 3aJJaHMs, BBIBISIONINE CTENEHb C(OPMUPOBAHHOCTH
YMEHUH W BIAJACHUH, 3alIUTy WHIUBUIYAITHHOU PaOOTHI.

DK3aMeH M0 JTaHHOW JIMCHUIUIMHE MPOBOAMTCS B YCTHOW (popMe Mo 3K3aMEHAIMOHHBIM
OusietaMm, KaKIbld M3 KOTOPBIX BKJIIOYAET JBa TEOPETHUECKHUX BOIPOCA M OJHO MPAKTHUECKOE
3a/laHue B BUJE 3a/1a4H.

IToxa3aTeu U KPpUTEPUH OLICHUBAHUS IK3aMeHa:

— Ha OIICHKY «OTJIMYHO» (5 6ayioB) — 00ydarouiicss JeMOHCTPUPYET BHICOKUH YPOBEHb
Cc(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMATHYEeCKOe WU INIyOOKOoe 3HaHue
y4eOHOTr0 MaTepualia, CBOOOJHO BBHIMOJHAET TMPAKTHUECKUE 3aJaHHs, CBOOOIAHO OIEpUPYET
3HaHUSIMM, YMEHUSMHU, IPUMEHSIET UX B CUTyalUsIX OBBILIEHHON CII0)KHOCTH;




— Ha OLIEHKY «Xopomo» (4 6amia) — oOydarouuiics 1eMOHCTPUPYET CPeIHUl ypOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIMII: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIC OMIMOKU, HETOYHOCTH, 3aTPyJHEHHS IPU aHATUTUYECKUX OTEpaInsix, NepeHoce
3HAaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHBIE CUTYAIIHH;

— Ha OICHKY «YyIOBJIETBOPUTENbHO» (3 Oamma) — oOydaromuiicss JEeMOHCTPHPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0Ji¢ KOHTPOJIbHBIX MEpONPUATUI
JIOMTYCKAIOTCS OLIMOKH, TPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHUM, yMEHUH, HaBBIKOB,
0o0Oy4aroluiicsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHECHUS INPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHHSIMH TIPU X TIEPEHOCE HAa HOBBIC CUTYAIUH;

— Ha OIICHKY «HEY/AOBJIETBOPHUTEIbHO» (2 Oamia) — oOydYaroIuiics JEMOHCTPUPYET
3HaHuss He Ooinee 20% TEOpeTHHYecKOro Marepuaia, JOIMYCKaeT CYIICCTBCHHBIC OLIMOKH, HE
MOJKET M0Ka3aTh MHTEJUIEKTYaIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3ajau.

— Ha OLECHKY «HEyAO0BJIeTBOPUTEeAbHO» (1 Oamr) — oOydaronuiics He MOXET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOKET I0Ka3aTh
MHTEJUICKTYaJIbHbIC HAaBBIKU PEIICHUS IMMPOCTHIX 3a/ad.

IMoka3aTe1u U KPUTEPUH OLEHUBAHUS KYPCOBOIi padoThI:

— Ha OICHKY «OTJIHYHO» (5 0aJIOB) — 00yUaIONIHIACS JEMOHCTPUPYET BHICOKUH YPOBEHB
c(OPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBINOJNHSACT IMPAKTHUECKUE 3aJaHHs, CBOOOIHO OIECpUPYET
3HAHUSIMH, YMCHHUSIMH, IPAMCHSICT UX B CUTYaIlHsIX TTOBBIIICHHON CIIOKHOCTH;

— Ha OIICHKY «Xopomio» (4 6amna) — o0yyaromuiicss AeMOHCTPUPYET CPeIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKU, HETOYHOCTH, 3aTPyTHCHHS IIPU aHATUTUYCCKUX OTePAIIHsX, IEPEHOCEe
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH;

— Ha OLEHKY «yHOBJIETBOPUTENbHO» (3 Oamna) — oOyyarouuiicss JEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIUOKH, TPOSBISETCS OTCYTCTBHE OTAETbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00yJaromuicsl WCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUH 3HAHUAMHU U
YMEHHSIMH TIPU X TIEPEHOCE Ha HOBBIE CUTYaIUU;

— Ha OIICHKY «HEeY/AOBJIETBOPUTENbHO» (2 Oamia) — oOydJaromIuiics JEMOHCTPUPYET
3HaHus He Oonee 20% TEOpPETHYECKOro Marepuana, JOIYCKaeT CYLIeCTBEHHbIE OLIMOKH, HE
MOYKET MOKa3aTh NHTEIUICKTYaJIbHbIE HABBIKM PEIICHHUS TPOCTHIX 3a/1a4.

— Ha OLEHKY «HeyAO0BJIeTBOPUTeAbHO» (1 6amn) — oOydarouuiics He MOXET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHWS WHQPOpPMAIUU, HE MOXKET I0Ka3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



