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Pabouas nporpamma cocrasiena Ha ocHoBe @I'OC BO - maructparypa 1o HarnpaBJIeHUIO
noarotoBku 22.04.02 Mertannyprus (npuka3 Munoopaayku Poccun ot 24.04.2018 r. Ne 308)

Pabouas mporpamma paccMoTpeHa U 0JJ0OpeHa Ha 3acefanrv kadeapsl MeTanypriuu u
XUMHAYECKHX TEXHOJIOTHH /

08.02.2023, mporokos Ne 5 . f-;.f b g gl
3aB. xadenpoit ' A.C. XapueHKo

Pabouas nporpamma oo0peHa MmeToarnueckoi komuccueit 1 o
09.02.2022 r. mpoTokoin Ne 5

IIpencenaren " A.C. CaBHHOB

PaGouas mporpamma coctaBieHa:
noueHT kapeapsl MuXT, kaH. TEXH. HAYK M.B.Iloranosa

Penensent: / 77
noueHT kadenpsl JIITuM, kanz. TexH. HayK i 0O.C.MoaoukoBa




JIMcT akTyaau3anuu padodeil nporpaMmmbl

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TOJly Ha 3acelanuu Kadeapbl MeTaTyprui 1 XHMAYECKUX TEXHOIOTHIA

IIporokon ot 200 r. Ne
3aB. kadeapoit A.C. XapyeHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM Ty Ha 3acenanuu Kadeapsl MeTalumypruu 1 XMMAYECKUX TEXHOJIOTHI

[Iporokon ot 200 . Ne
3aB. kadenpoii A.C. XapueHko




1 Ilesiu ocBOEHMSI IMCUMILTHHBI (MOIYJIs1)

[enssMu ocBOCHHS TUCIHUIUIUHBI «CKBO3HBIE METAJUTYPTHUECKUE TEXHOJIOTHUI SBISIIOTCS
NpHOOpeTEeHNE OOYYAIONIMMHUCS 3HAHUH TEOPETUYECKHMX OCHOB W TPHUHIIUIIOB MPAKTUYECKOU
peanu3alu COBPEMEHHBIX CIIOCOOOB MPOM3BOJCTBA YEPHBIX W IBETHBIX METAJIOB, a TaKXKe
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadyecTB H (QopMupoBaHUE NPOPECCHOHATHHBIX
KOMITETCHIINK B COOTBEeTCTBHM ¢ TpeOboBaHussMU PI'OC 3++ 1o HampaBJICHHIO TOATOTOBKU
22.04.02 MeTtamnyprusi.

2 MecTo IUCHMIJIMHBI (MO1YJI51) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Jucuumnmnaa CKBO3HbIE METALUTyPTUYE€CKHE TEXHOJIOTUH BXOJUT B YacTh y4eOHOTO
wiaHa QGOpMHPYEMYI0 YYaCTHHUKAMH OO0pa30BaTENbHBIX OTHOIICHHH 00pa3oBaTelbHOM
POTPaMMBI.

Jns  u3ydyeHuss  OUCHMIUIMHBI — HEOOXOIUMBI  3HAaHUSA  (YMEHUs,  BIAJCHHUSA),
c(OpMHUPOBAaHHBIC B PE3YNIbTaTe U3YUCHHUS JUCLIUILINH/ IPAKTUK:

Jns  w3ydyeHuss ~ OUCHMIUIMHBI — HEOOXOIMMBI  3HAaHUS  (YMEHUs,  BIAJCHUSN),
cOpMUpPOBaHHBIC B pe3yJIbTaTe U3YUeHHS PU3UKH, XUMUH, MATEMaTHKH.

3HaHus (YMEHMUs, BIAJCHUS), OJyYEHHbIE IPU U3YyYEHUH JAHHON NHUCUUIUIMHBI OyAyT
HEOOXOAUMBI JUISI U3yYCHHUS TUCIUTLINH/TIPAKTHK:

Teopus pa3nuBKY ¥ KpUCTAJUIM3ALUN CTAIN

Teopus mporeccoB NpoU3BOJICTBA arjioMepaTa

3 Komnerenuun ody4yaromerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHA

AUCHMILIMHBI (MOAYJIS) ¥ INIAHUPYEMbIe pe3yJibTaThl 00y4YeHUs

B pesynbrare ocBoeHMs AUCHMIUIMHBL (Monyisi) «CKBO3HBIE METaTypruiyeckue
TEXHOJIOTUN» 00yYaroIuiics J0JKEH 00J1ajaTh CIeIyIOIUMIA KOMIETEHIIUIAMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[1K-1 CnocoGeH opraHu30BBIBATh COIVIACOBAHHYIO PA0OTY IO BBHIMOJIHEHHIO 33jjad MO OLEHKE
ChIpbsl M METALIYPIHMYECKOM  INPOAYKIMH, KOPPEKTHUPOBATH UM  KOHTPOJIMPOBATH
IIPOU3BOJCTBEHHBIN MPOLECC

IK-1.1 Opranusyer paboTy 1O OLIEHHUBAHUIO CBIPbS W METATyprUuecKoi
MIPOYKIIMIO, KOPPEKTUPYET U KOHTPOJIUPYET MPOU3BOICTBEHHBIN MTPOLIECC €
000CHOBAaHHEM MPUHATHIX TEXHOJIOTMUYECKUX U TEXHUYECKUX Mep




4. CTpyKTYypa, 00BEM U COEePKAHUE TUCHTUTNIIMHBI (MOTYJIs1)
OO0mmas TpyTI0eMKOCTh JUCIHILTUHBI COCTaBisieT S5 3adeTHhIX eaunull 180 akan. yacoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta— 51,1 akax. 4acos:
— aynutopHas — 48 akaj. 4acos;
— BHeaynuTopHas — 3,1 akaj. 4yacos;

— caMoCTOsITeNNbHAs paboTa — 93,2 akaj. 4acoB;
— B (hopMe MpaKkTUIeCKoi moaroToBku — 0 akas. Jac;

— IMOATOTOBKA K dK3aMeHy — 35,7 akaj. ac

d)opMa aTTecTaluu - 3K3aMCH

Paznen/ tema
JIHACLUTIINHEI

Cemectp

AynutopHast
KOHTaKTHas paboTa
(B akax. gacax)

11a0.
3aH.

Jlek.
3aH.

HPaKT.

CamocTosTenbHas
paboTa cTyieHTa

Bun
CaMOCTOSATEIIbHOM
padoThI

dopma TeKyILEero
KOHTPOJIS
yCIIEBAEMOCTHU U
MPOMEXKYTOUHON
aTTeCTalluu

Kon
KOMITETEHIIMH

1. BBenenue

€ro CILJIaBOB.

1.1 Ilpumenenne xene3a u

24

Nzyuenue
yueOHOM, HaydHOH
U CIIPaBOYHOI
JIUTEPATYPBHI 110
Teme
JUCLIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
OoubMoTeKaMu.

VYceTHblii onpoc

K-1.1

1.2
METaIIypru4ecKoi
IPOMBIIITIEHHOCTH.

PaszButne

W3yuenune
y4eOHO, HayIHOI
Y CIIPaBOYHOI
JIUTEPATYPBHI 110
Teme
JUCLIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
OoubIMoTeKaMHu.

VYcTHbI onpoc

IK-1.1

1.3 Poms
COBPEMEHHOM
TPOMBIIIIIIEHHOM
MPOU3BOJICTBE

MCTAJLIOB B

N3ydenne
y4eOHO, Hay4HOI
U CIIPaBOYHOU
JIUTEPATYPBHI 110
Teme
JTUCLIUTUTAHBI.
Pabora ¢
3JIEKTPOHHBIMU
OnbIMoTeKamu.

YcTHbIl ompoc

IK-1.1

Hroro no pazneny

28

2. TlpousBoacTBo
JOMEHHBIX ITe4ax

qyryHa

B




2.1 ColpbeBble MaTepuaibl
JIOMEHHOI IUIaBKM M HX
HOATOTOBKA

Nzyuenue
yueOHOl, Hay4HOH
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JTACIUTUIAHEBI.
Pabora ¢
JNEKTPOHHBIMU
OnbIMoTeKaMH.

IIpomexyTouHbIit
3a4yer

MK-1.1

2.2 Koncrpykuus
JIOMEHHOH M€Y

10

72

Nzyuenue
yueOHOI, Hay4HOH’
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JTACIUIUIAHEI.
Pabora ¢
INEKTPOHHBIMU
OnbIMOTeKaMHU.

VYerHbIi onpoc

MK-1.1

2.3 JloMeHHBIH npolecc

Nzyuenue
yueOHOM, Hay4HOH
U CIIPaBOYHOI
JATEPATypPHI 1O
Teme
JICITUIUINHEL.
Pabora ¢
NIEKTPOHHBIMHU
OoubmoTeKamu.

VYcTHBIH onpoc

TIK-1.1

Hroro no pazneny

16

11,2

3. IIpousBoactBo cramu

IBETHBIX METAJIIOB

u

3.1 OOwue
CTaJIEIIaBUIILHOTO
TIPOU3BOJICTBA.

OCHOBBI

W3yuenune
yueOHOI, Hay4HOH
U CIIPaBOYHOU
JUTEPATYpPHI 110
Teme
JUCLIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
OoubmoTeKaMu.

3amura
MPaKTHYECKOH
pabotsr Ne 1

TK-1.1

3.2 Kounseprepnoe
MIPOM3BOJICTBO CTAJIN

W3yuenune
yueOHOI, Hay4HOH
U CIIPaBOYHOU
JIUTEPATYPHI 110
Teme
JTUCLIUTUTAHBI.
Pa6ora ¢
3JIEKTPOHHBIMHU
6ubimoTexamu.

3amuTa
MPaKTUYECKOMN
paboter Ne 2

IIK-1.1

3.3 BrimnaBka crand B
INEKTPHUCCKUX TTeIax

10

N3ydenne
yueOHOM, HaydHOH
U CIIPaBOYHOU
JIUTEPATYPHI 110
Teme
JUCLIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
OnbImoTeKaMu.

VYeTHBIl onpoc

IIK-1.1




3.4 KosmieBas 00paboTka
cTanu

Nzyuenue
yueOHOl, Hay4HOH
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JTACIUTUIAHEBI.
Pabora ¢
JNEKTPOHHBIMU
OnbIMoTeKaMH.

VYerHbIi onpoc

MK-1.1

3.5 PaznuBka cramm

10

Nzyuenue
yueOHOI, Hay4HOH’
Y CIIPaBOYHOM
JIUTEPATypPHI MO
Teme
JTACIUIUIAHEI.
Pabora ¢
INEKTPOHHBIMU
OnbIMOTeKaMHU.

VYerHbIi onpoc

MK-1.1

3.6 Meramnyprust Menu,
HUKEJIS ¥ aTFOMHHUS

16

Nzyuenue
yueOHOM, Hay4HOH
U CIIPaBOYHOI
JATEPATypPHI 1O
Teme
JICITUIUINHEL.
Pabora ¢
NIEKTPOHHBIMHU
OoubmoTeKamu.

amura
WHJIUBUYyaIbHOTO
3aaHU

TIK-1.1

Hroro no pazneny

54

Hroro 3a cemectp

16

32

93,2

OK3aMCH

HToro no nucuumiivHe

16

32

93,2

OK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

C umenplo peanu3aliid KOMIIETEHTHOCTHOTO TIOJIXOJa, a Takke (QOPMUPOBAHUS U
pa3BuTUs TPO(PECCHOHATBHBIX HABBIKOB OOYYAIONTUXCS PEATU3YIOTCS CICIYIONIUE CPENCTBa,
CHIOCOOBI M OPraHU3alMOHHBIC MEPOTIPUSTHUSI:

- M3y4YeHHEe TEOPETUYECKOro MaTepHalia AUCIUIUIMHBI Ha JIEKIHUAX C MCIOJb30BaHUEM
KOMITHIOTEPHBIX TEXHOJIOTHH;

- CaMOCTOSITEJILHOE HW3Yy4YeHHE TEOPETHYECKOro MaTephayia JUCHHUIUIMHBI ¢
MCIOJIb30BAHUEM METOIMYECKHX Pa3padOTOK, CIIEHUAIbHON YUeOHO! U HayYHOH JTUTEPaTyphl;

- (QopmupoBanue u pa3BUTHE MNPOPECCHOHATHHBIX HABBIKOB OOYydYalOIIMXCS Ha
MPAKTUYECKHUX 3aHATUSIX.

B u3noxeHun JEKIMMOHHOTO MaTepHala W IMPU MPOBEACHHHM MPAKTHYCCKUX 3aHATHHA
MpeANnoJaraeTcsl Mepexol OT PENPOAYKTUBHBIX METOJIOB OOYYEHHS] K YACTUYHO-TIOUCKOBBIM U
HCCIIE0BATEIbCKUM METO/IaM, Pa3BUBAIOIINM JIOTHYECKOE, TEOPETUUECKOE MBIIIUICHUE, YMECHUE
apryMeHTUPOBaTh U OTCTAaUBaTh COOCTBEHHOE MOHMMaHME Bompoca. C 3TON 1EJIbI0 BO3MOXKHO
HCIIOJIb30BAaHUE METOJIOB 3BPUCTUUYECKHUX BOIIPOCOB M OpIWHCTOPMHUHTA (MO3TOBOM aTaky).

[Ipu mpoBeneHNH MPAKTUYCCKUX 3aHATUN TPEAIoIaraeTcs UCIoIb30BaHUE TEXHOJIOTHU
B3aMOOOYYEHHUS.

CamocrosiTenibHass paboTa CTYIEHTOB JOJDKHA OBITh HAMpaBlieHa Ha 3aKPEIICHHE
TEOPETUYECKOr0 MaTepuaia, U3JI0KEHHOro MpernoaBaTenieM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSITEJIbHOE M3y4Y€HHEe, Ha TMOATOTOBKY K MPAKTHYECKUM 3aHSATHSIM, MOATOTOBKY K
HTOTOBOI aTTeCTallHH.

B xone 3ansTuii npeanonaraeTcsi UCIOIb30BaHUE KOMIUIEKCA MHHOBAIIMOHHBIX METOJI0B
aKTUBHOTO 00YYEHHUS CTYJECHTOB, BKJIIOYAIOIIETO B ce0sl:

- CO3/laHh€ TMPOOJIEMHBIX CHUTyalluid C TIOKA3aTeJIbHBIM PEIICHHEM MpPOOJIeMbI
Mperno/aBaTelieM;

- CaMOCTOATENbHYIO TTOMCKOBYIO JCSITEIHHOCTh B PEIIEHUN YUY€OHBIX TPOOIIeM,
HaIpaBJIsIEMYIO IIPETOJaBaATENEM;

- CaMOCTOSITEIILHOE PEIICHHE TPOOJIEM CTYICHTaAMHU 0] KOHTPOJIEM MPETOIaBaTelIsl.

Peanuzanusi WHHOBAIIMOHHBIX METOJIOB O0Y4YEHHUs BO3MOYKHA C UCIOJIb30BAHUEM
CJIEIYIOLIUX PUEMOB:

- MHCTPYKTQX CTYICHTOB IO COCTaBJIEHUIO TAaOJUIl, CXeM, IpaUKOB C MPOBEICHUEM
MOCJIEIYIOLIEro UX aHaIu3a;

- TpUMEHEHUE PEKOMEHJAIMA 10 COCTaBJICHUIO TE3UCOB U KOHCIEKTOB IO
MIPOYUTAHHOMY MaTepHuay;

- pacKphITHE MpEnoAaBaTeIeM NMPUYUH U XapakTepa HeyJad, BCTPEYAIOLUXCs IpH
pelieHnu npoodiem;

- IGMOHCTpAIUS aJbTePHATUBHBIX MMOAXO0/I0B K PEIICHUIO0 KOHKPETHOU MPOOIEMBIL;

- aHaJIU3 MOJIYY€HHBIX PE3YJIbTATOB U OTHICKAHUE TPaHUI] UX TPUMEHUMOCTH;

- MCTIOJIB30BAHUE 38/ TAHHH ISl CAMOCTOSTEIbHON pabOThI C M30BITOYHBIMH JAHHBIMHU.

6 YueOHo-MeTOoANYECKOE O0ecTevyeHne CAMOCTOATEIbHOI PadoThl 00yYaAIOLIUXCS
[IpencraBneno B mpunoxenuu 1.

7 OueHOYHbIE CPeACTBA ISl IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeToqu4YecKoe U MHGPOPMAIHOHHOE 00ecnedeHne I CUUIIMHBI (MOTYJIs1)
a) OcHoBHas JiuTEpaTypa:
OCHOBBI METAJTYPTHYE€CKOT0 IPOou3BoicTBa ; yueOHuk / B.A. burees, K.H. Bnosum,



B.M. Konokoneues, B.M. Canrannk. — Cankr-Ilerepoypr : Jlanp, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : 3JIEKTPOHHBINA // DIEKTPOHHO-OMOMMOTEUHast cuctema «JIaHpy :
[caiiT]. — URL: https://e.lanbook.com/book/90165— Pexum noctyna: Juisi aBTOPH3.
MOJIb30BaTENEH.

0) lonotHUTeILHAS JINTEpaTypa:
1. Usnes, C.A. MeTtamurypruuyeckiue TEXHOJOTHU. MeTauryprus 4¢pHbIX METAJJIOB !
yuebHoe ocobue / C.A. Mnes, M.II. KimoeB. — Mocksa : MUCHUC, 2017. — 45 ¢. — ISBN

978-5-906846-57-0. — TekcT : 3IEKTPOHHBIN // DIEKTPOHHO-OMOIMOTeUHast cuctema «JIaHby :
[caiiT]. — URL: https://e.lanbook.com/book/108106 — Pexum pnoctyma: mjisi aBTOPU3.
M10JIb30BaTENECH.

2. be3boponos, FO. H. MapkupoBka ctanei u criiaBoB: Y4yeOHoe nocobue / bezdopomon
I0.H., lN'anmmaxmeroB P.H., Yankun U.A. - Kpacnosp.:CDY, 2016. - 130 c.: ISBN 978-5-7638-
3406-2. - Tekcr 9JIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/967378

3. CemuH, A. E. CoBpeMmeHHbIC MNPOOJIEMbl METALTYPTHH W MaTePHAIOBEICHHUS:
npakTUKyM : yaeOHoe nocobue / A. E. Cemun, A. B. Anmmatos, I'. . KorensaukoB. — Mockaa :
MUCHUC, 2015. — 56 c. — ISBN 978-5-87623-890-0. — Texkct : snexTpoHHbI // Jlanp :
3JIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/69778

4. Jlysrun, B. I1. Teopust u TEXHOJIOTUSI METAJUTYPTHH CTalH : yaeOHoe mocodue / B. I1.
Jlysrun, A. E. Cemun, O. A. Komonoa. — Mocksa : MUCUC, 2010. — 72 ¢. — ISBN 978-5-
87623-346-2. — Texkcr : 31eKTpoHHBIH // JIaHb : 31eKTpOHHO-OnOIMoTeunas cuctema. — URL:
https://e.lanbook.com/book/2062

B) MeToanyeckune yKazaHus:

Konecuukos 10.A., bynanoB b.A., Cronsapos A.M. MeTautypruyeckue TEXHOJIOTUU B
BBICOKOIIPOU3BOAUTEIIEHOM KOHBEPTEPHOM Liexe: - Marnuroropek: M3n-Bo Marauroropcek. roc.
TexH. yH-1a uM. I'.1. HocoBa

r) Ilporpammuoe o6ecnieyenune u UnTepHeT-pecypenl:

IIporpammHoe o6ecneyenne

Haumenosanue .
1o Ne norosopa Cpok JIeHCTBHS TUTICH3UH

FAR Manager |cBo60oaHO 6eccpouHo

MS Office 2003

Professional Ne 135 ot 17.09.2007 OeccpodHo

7Zip CcBOOOIHO 6eccpouHo

MS Office 2007

Professional Ne 135 ot 17.09.2007 OeccpodHo

IIpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanwue kypca Ccbuika
Hammonansaas
MH()OPMAIIMOHHO-aHATTUTUYECKAsI URL.: https://elibrary.ru/project_risc.asp

cucreMa — PoCCMICKMI MHJIEKC HAYYHOTO
3J’IeKTpOHHa$I 6asa MNEpUOANYICCKUX
u3manmii East View Information Services,
[TouckoBas cucrtema Axanemuss Google
(Google Scholar)

DNEeKTPOHHBIE  PECypCchl  OMOIMOTEKU
MI'TY um. I'.1. HocoBa

https://dlib.eastview.com/

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

https://magtu.informsystema.ru/Marc.html?locale=ru
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MexnyHaponHas 06a3a TOJHOTEKCTOBBIX  >KypHAJIOB

Springer Journals http://link.springer.com/

9 MaTepI/IaJILHO-TeXHI/I‘leCKOC odecrneuyeHue AUCHUIIIMHBI (MO}IyJIH)

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obecrcucHue JUCIMITIIIMHBI BKIIFOYACT:

1. VyeOHas ayuTopus JAJ1sl IPOBEICHUS 3aHATUH JISKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHHYECKHMHU CPEICTBAMHU OOYUCHHMS, CIYXAIIMMHU JJIsl MPEICTABICHUs yueOHOU
uHpOopMaMy OONBIIONH ayIUTOPUU: MYJbTHMEIUNHHBIMU CpEICTBA XPaHEHHs, Iepetadd U
npeacTaBiIeHus yueOHol nHpopMaIumy;

- CTICIMATM3UPOBAHHON MEOEIbIO.

2. YueOHast ayIuTOpus ISl IPOBEICHUS IIPAKTHYECKUX 3aHITHI OCHAIICHA!

- TEeXHUYECKHMH CPEJICTBaMH OOYUCHHMS, CIYXKAIIUMHU ISl MPEICTaBICHHUS ydeOHON
uHpopMaIMy OOJBIIONW ayIUTOPUU: MYJbTHMEIUHHBIMU CPEICTBA XpaHEHHs, Iepeaadd u
npeAcTaBlIeHNs yaeOHOH nHopManuy;

- CHIeUaJIn3UPOBaHHON MeOebIo.

3. YueOHast ayAuTOpHs JJIsl TPYIIIOBBIX M WHIMBHIYAIbHBIX KOHCYJIbTALUHN, TEKYIIETO
KOHTPOJISL ¥ TPOMEKYTOYHOU aTTeCTalluy OCHAILCHA!

- KOMITBIOTEPHO# TexHHKOI1 ¢ makeToM MS Office, ¢ noaxitodenuem k cetu «HTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENBHYIO CPELY YHUBEPCUTETA;

- CHeUaJIn3UpOBaHHON MeOeIbIo.

4. [TomerieHne 17151 CAMOCTOSTEILHON PabOThl OCHAIICHO:

- KOMITBIOTEPHO# TexHHKOI1 ¢ makeToM MS Office, ¢ noaxitodenuem k cetu «HTEpHET»
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENBHYIO CPELY YHUBEPCUTETA;

- CHeUaJIn3UPOBAaHHON MeOebIo.

5. Ilomenienue Uit XpaHeHUS U IPOPHUIAKTUIECKOTO 00CITYKHBAHUS Y4€OHOTO
000pyI0BaHUsI OCHAIIEHO:

- CIIeIMATTM3UPOBAHHOM MEOEIbIO: CTEIITaXKaMu ISl XpaHEeHHs y4eOHOro 000pyI0BaHHS;

-MHCTPYMEHTaMHU JUIsl peMOHTa y4eOHOro 000py0BaHMUs;

- ikadamu 171 XpaHeHHsT Y4eOHO-METOIMYECKON TOKYMEHTAIUN U MaTepHaliOB.


http://link.springer.com/

MNPJIOKEHME 1

Y4eOHO-MeTONMYeCKOe o0ecniedeHHe CAMOCTOATEIbHOIH padoThl 00y4al0UXCS

AymuTopHasi caMoOCTOsTeNbHass paboTa OOYYAIOUIMXCS OCYIISCTBISIETCS Ha HPAKTHUYECKUX
3aHATUSX B BUJC BBIIOJIHEHHUS NPAKTHUECKUX 33JaHUM M peIleHHs 3a/ad, B KOTOPBIX COYETAIOTCS
3JEMEHThl TEOPUM M TPAKTUKM METAJUTyPrUUecKUX IPOLECCOB MO 3aJaHUI0 U TOJA KOHTPOJIEM
MIPEToAaBATENS.

BreayauropHasi camocrosiTelbHass pa0doTa OOYy4aroIIMXCS OCYIIECTBISICTCS B BHJIE H3yYCHUS
y4eOHOM JINTEPATYPHI IO pa3ziesiaM AUCIUTUINHBL

Ilepeyenb npakTHYeCcKHUX PadOT MO AUCHHUIIMHE

HHCcTpyKTa)X TIO0 TEXHUKE 0€30MAaCHOCTH B J1a00OPaTOPUH MOJCTUPOBAHUS CTaNCTIABIIBHBIX
IIPOLIECCOB.

IpakTuueckasi padora Ne 2 MzyueHne KpUCTaNTMIECKOTO CTPOCHHUS U MAKPOCTPYKTYPHI CTaJIbHBIX
CJIUTKOB;

IIpakTnyeckass padora Ne 3 N3ydeHne KpHCTaIIMYECKOTO CTPOEHHUS U MaKpOCTPYKTYpPHI
HEMPEPBIBHOJIUTHIX 3arOTOBOK;

OueHoYHbIe cpecTBa AJISA TEKYLIEero KOHTPOJIsl ycreBaeMOCTH, IPOMesKy TOUHOM
aTTecTALMM 110 MTOT'aM OCBOEHHUSI IMCUMILIUHBI:

[pomexyTounslii 3a4et. CTpyKTypa MPOU3BOICTBA YEPHBIX METAJUIOB U 3a/1a4H
METaJIITypru4eckoro nponu3BoacTea. [IpuMenenHue xene3a u ero CruiaBoB. Pa3BuTHe MeTalTyprudecKou
MPOMBIIIUIEHHOCTH. POJIh METaIOB B COBPEMEHHOM IPOMBIIINIEHHOM IIPON3BoACTBE. CHIPHEBBIE
MaTrepHualbl JOMEHHOH IIaBKU U UX IIOJATOTOBKA.

Bompocs! k 3amnmure npakruyeckoi padorsl Ne 1:

1. UTo BXOAWT B MOHATHE "KPHUCTAILNTUIECKOE CTPOEHHE" CTATbHOTO CITUTKA?
2. Yto Takoe "KpHuCTaIINYecKas 30Ha" CTAIbHOTO CIIUTKA?
3. Kakue kpucTanInuecKie 30Hbl UMEIOTCS B CTATBHBIX CIIMTKaX M KaK OHU pacIioiararoTcs?

4. YTOo BXOJHWT B TIOHATHE "MaKpOCTPYKTYpa CTAILHOTO CITUTKA"?



5. UTo Takoe ycagouHasi paKOBHHA U KaKOBa MPUYKHA ee 00pa3oBaHus?

6. B Kakux cIUTKax MOXKET OBITh ycaZ04Hasi pAKOBHUHA U TIe OHA pacroiaraetcs?

7. B xakux ciuTKax ycagouyHas pakOBHHA OTCYTCTBYET U IoueMy?

8. B KaKkux CIUTKax UMEIOTCS T'a30BbIE IIy3BIPH U I0UYEMY OHH 00pa3yroTcs?

9. Kakue ra3oBble My3bIpy UMEIOTCSI B CIAMTKE KHITAILIEH CTalnM U KaK OHU PacIoIOKEeHBI?

10. B dyem oTiauuMe MaKpPOCTPYKTYpPHI CIHTKOB KHITSIIEH CTamu IIPH MEXaHUYECKOM H
XUMHYECKOM 3aKyTIOPUBAHUH?

11. YTo nmpoUCXOAUT C Ta30BBIMU MY3bIPSAMHU CIUTKA KUIIALIEH CTalIN MpU IpoKaTke?
12. Kakyto MakpoCTpyKTypy UMEET CIUTOK MOJIYCIOKOWHOM cTanu?

13. YTo npoucxXoauT ¢ pa3IuYHbIMUA HAPYIIEHUSAMH CIUIOIIHOCTH METAJUIA IIPU IIPOKATKE CIUTKA
TIOJTyCTIOKOMHOM cTanu?

Bomnpocs! K 3ammre npakTuyeckoi paborst Ne 2:

1. Kakue kpucTayuindeckre 30Hbl UMEIOTCSl B HEIPEPHIBHOINTON 3arOTOBKE M KaK OHU
pacnosaratorcs’?

2.Yro mpencrasisieT co00i CTPYyKTypa TPaHCKPUCTAIUTM3AIMY U IJTsl KAKMX 3arOTOBOK OHA
XapaxkTepHa?

3. KakuMm 00pa3oM Npu U3yueHUH MONEPEYHOr0 TEMILIETa OMPEACIISIOTCS CTOPOHBI MAjoro U
0OJBIIIOTO PaguyCcoOB 3aroTOBKH, oTauTOM HAa MHJI3 ¢ H30THYTON TEXHOIOTUYECKOM OChIO?

4. B ueM cX0KeCTh MaKPOCTPYKTYPBI COPTOBOH U cIIsI00BOI HENMPEPHIBHOIUTHIX 3aTOTOBOK?
5. B uem oTimuue MakpoCTPYKTYPbl COPTOBOH U CIIsI00BOI HENPEPHIBHONIUTHIX 3arOTOBOK?

6. Kak oTnmyaercs merai, OTIUTHIA HEMPEPHIBHBIM U OOBIYHBIM CIIOCO0aMH, IO XUMUYIECKON
HEOJTHOPOTHOCTH?

7. KaxoBbI MPUYHMHBI OTIUYXS XUMHUYECKON HEOIHOPOIHOCTH METaJllIa HEITPEPHIBHOIUTOM
3arOTOBKHA M OOBIYHOTO CIUTKA?

8. Kakue 31eMeHThI 30HATBHON XUMUYECKOH HEOTHOPOJHOCTH HanOoJee XapaKTePHBI JIs
HEIIPEPHIBHOINTON 3arOTOBKH?

9. Kakue nmoBepxHOCTHBIE 1e(DEKTHI MOKET UMETh HETPEPHIBHOINTAS 3ar0TOBKA?
10. KakoBbI MpUYHHBI BOSHUKHOBEHUS KaXIOTO BUJIA IOBEPXHOCTHBIX Ae()eKTOB?

11. Kakue BHyTpeHHHE Ae(DEKTHl MOXET UMETh HEMPEPHIBHOINTAS 3aTOTOBKA?

Ycrusli onpoc. lomennslii npornecce. Ilporecchl B ropHe foMeHHoM neun. Pacipenenenue
MaTepHajIoB Ha KOJIOLIHUKE JOMEHHON Ileud Ipu 3arpyske. IloBeaeHue NpUMECHbIX 3J1EMEHTOB YyryHa:
BOCCTaHOBJICHHE Mapranua, KpeMHusl, ¢pocdopa, BaHaaus ¥ TuTana. YyryH u ero kayectBo. OOpa3oBaHue



yyryHa. Bussl uyryHoB, BeINIaBIIEMbIX B JOMEHHBIX ITedax. [loBeeHne cepbl B JOMEHHOM IIIaBKeE.
OcHoBHas peakuus fecyibdypanuy B TOpHE MeYH U BHEIOMEHHas Aecyabpypanusi.

IIpumMep MHAMBUIYATHLHOTO 32 IAHUS
Bapuant Nel

® B cpele EeKTPOHHBIX Tadaui EXcel paccunTaTh MCXOAHBIN COCTAB IIMXTHI VIS BHIIUIABKU CTAJIH B
KHCJIOPOIHOM KOHBEpTepe (MCXOIHBIE TaHHBIE IO BApHAHTaM);

® CpaBHHUTh TEXHHKO-PKOHOMHUYECKHE TOKa3zaTeJan paboThl goMeHHBIX nedeid Ne8 (¢ B3Y) u Ne 4
(KOHYCHOE 3arpy304HOE YCTPOHUCTBO);

e Hcnomnb3ys naketr «OnucarenbHasi CTATUCTHKA» MpoaHaTu3upoBath BEIOOPKY 13 1300 mmaBok B
KKII.



NPUJIOXKEHMUE 2

OueHo4HbIEe CPeACTBA VI IPOBeAeHUs IPOMEKYTOYHOI aTTecTaluu

a) ITnanupyemoie pe3ynvmamol 00y4eHUA U OUEHOUHbBIE CPEOCMEd 013 NPOBEOCHUS NPOMENCYMOYHOIL

ammecmayuu:
CTpyKTypHBIi
PYEIYP IInanupyemsle
3JIEMEHT
pe3yabTaThl 00yUeHHs
KOMIIETEHLIUU

I1K-1: Cnoco0OeH aHanM3upOBaTh MOKA3aTEIH TEPMOAMHAMUYIECKHX, TETVIOBBIX U XUMHYECKHX IPOIIECCOB B

JJOMEHHOM IJIaBKE

IK-1.1

OrneHuBaeT TeKyUIyIo
MIPOU3BOJICTBEHHYIO
CUTYAIUIO, TApaMeTPhl U
ITOKa3aTeNn
TEXHOJIOTHUECKHUX
MIPOIIECCOB TIPOU3BOJICTB
arJoMeparoHHON
[IUXTBI, IIPOBOIUT
TEXHUYECKYIO
JIUaTHOCTHKY
o0opymoBaHUs
arJIoJJOMEHHOTO
MIPOU3BOJICTBA

IIpumepHBIii NepeyeHb TEOPeTHYECKUX BONPOCOB K
IK3aMeHY:

e Poib 4epHBIX METAIIIOB B c(hepe YeIOBEUIeCKOH
JESITEIbHOCTH

e Uro Takoe uyryn?

e (OOmas cxema MPOU3BOICTBA YSPHBIX METAILJIOB.

e  OCHOBHOE pa3/INyue YyryHa U cTayIn?
e OOmas cxeMa MPOU3BOJACTBA UYEPHBIX METAJUIOB.
Mecto

METAJUTyprUYecKO  HPOMBILUIEHHOCTH B

39KOHOMUKE CTPaHbl U MUpA B LIEJIOM
e JlepcriekTuBbl M TOTEHIMANI pPAa3BUTHS Pa3BUTHA
yepHoU MeTamtypruu PO
e XUMHYECKUH COCTaB XKeJNe3HbIX pya. TpeboBaHus Kk
Ka4yecTBY JKEJIE3HBIX PYA U HEOOXOAUMOCTh MOATOTOBKH
nX K JOMEHHOM IIaBKe
e Tunbl XKene3HBIX pyd 1O pyaooOpasyrolmemy
MuHepaxy. OCHOBHBIE MECTOPOKICHHS KEJE3HbIX PY/I.
e Dyr0CHl JOMEHHOM IUIABKU, TEXHOTEHHOE ChIPhE.
e CnocoObl MOATOTOBKM PYA K JOMEHHOH IIJIaBKe.
Ha3nauenue m xapakTepucTHKa CIIOCOOOB OKYCKOBaHHS
KeNe30PYAHbIX MaTEePUaoB.
e CymHOCTb ariioMepanroHHOro Ipoliecca.
e [IlpsiMoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHIIOB.
Oco6ennoctu. Ilokazatenu. CpaBHEHHE NPSMOrO H
KOCBEHHOT'O BOCCTaHOBJICHUSI.
e BoccraHoBieHHWE KpEeMHUs, Maprafiia, BaHaIus |
THUTaHa B JIOMEHHOM MeYUH.
e (OOpazoBaHue 4YyryHa B JOMEHHOW me4d. Buusl
YYI'YHOB, BBITUIABIISIEMBIX B IOMEHHBIX IE€YaXx.
e [llnakooOpa3oBaHue B AOMEHHOW mneuu. [lepBuuHBIH,
MIPOMEXKYTOUHBIN, KOHEUHBbIH HuIak. CocTaB KOHEYHOIO
nutaka. TpeboBaHuUS K MITaKaMm.
o JloBemenvie u OamaHc cepbl B JIOMEHHOW IEYH.
BuenomenHas necynbdypaiys 4yryHa.
e  (OCHOBHBIE IITH U CIIOCOOBI CHIJKEHHSI PacXoa KOKca
MIPY BBIINIABKE YYTYHA.
e (OOmee yCTPOMCTBO M COCTAaB KOMIUIEKCA JOMEHHOM
Heyu.
e Brmyck 1 ydopka mpoayKTOB IUIaBKU. JINTeHHBII
JIBOP.




IK-1.2

Pemaer
npogeccuoHanbHbIe
3aJla4M 110 IJIAaHIPOBAHUIO
MIPOM3BOJICTBEHHBIX
3aJlaHUN U KOPPEKTUPOBKE
MPOIIECCOB MPOU3BOACTBA
arJ0JIOMEHHOU
MIPOIYKIIAH C
000CHOBaHUEM MPUHSTHIX
TEXHUYECKUX U
TEXHOJIOTHYECKUX MEp

IIpuMepHbIii NepevYeHb NMPAKTUYECKUX 32JAHMI:

- OMpPEJCIUTh OKHUCIUTELHYIO CIIOCOOHOCTH ariioMepara,
coxepokariero 60 % Fe g, 1 15 % FeO.

- ONpPEIETUTh OKHUCIMTEIBHYIO CIIOCOOHOCTh OKAJTUHBI,
conepxkamieit 70 % Feygsy, 11 73 % FeO.

- CKOJIbKO M3BecTH, cogeprkaiieit 85 % CaO, motpebyercst
s onutakoBanus 0,7 % Si B 300 T »kMIKOro MeTalia, €ClIn
OCHOBHOCTH 1IIJ1aKa-3,5 ?

I1K-1.3

Ocy1ecTBIsE€T KOHTPOJIb
CBIPbsI, MAaTEPUAJIOB,
HUCIIPaBHOCTHU
000pyIOBaHUS U TEKYIIUX
OTKJIOHCHHH OT 3aJaHHBIX
rapaMeTpoB I
obecrniedeHust TpedyeMoro
Ka4yecTBa arjoJ0MEHHOMN
MNPOAYKLHHU B IIPOLIECCE €€
MPOU3BOJICTBA

IIpumepHbIii NepeYeHb NPAKTHYECKUX 3aJaHUM:

- Ha CKOJIPKO ITOBBICUTCS OCHOBHOCTH IIJIaKa, €CIIN K 35 T
nuiaka, cogeprkariero 43 % CaO u 13 % SiO, no6aButs 7 T
n3BecTH, copepikaieii 87 % CaO u 2 % SiO, ?

[TK-5: CnocoGen onpeensiTh OpraHu3alOHHbIC MEPBI JIJIs BBITIABKH CTalld B KOHBEPTEPE

I1K-5.1

OrleHuBaEeT X011 U
Pe3ybTAThI MPOU3BOJICTBA
CTaJIM B KUCIIOPOTHOM
KOHBEpTEPE

IIpuMepHBIii MepeyeHb TeOpeTMYECKHUX BOMPOCOB K
IK3aMeHY:

e Yro Takoe crain?
Kakue craneruiaBuiibHbIC arperatbl MOTYT

HCIIOJIB30BAaThHCS JJIS BBITIJIABKH cranu?

e HasoBuTe IUXTOBBIE MATEPHUAIIBI, KOTOPBIE
WCIOJIB3YIOTCS NIPH BBIIUIABKE CTAIH B KHCIOPOJHOM
KOHBEpPTEPE.

e (CBoiicTBa METAJUTYprUYECKUX PacIUIaBOB: UyTyHa,
CTaJI1 U LIUIAKOB.

e TeMIepaTypHbI PEKHUM B KUCJIOPIHOM KOHBEPTEPE.
e DOran 3anuBku yyryHa B KK.

e [lponyBka Kak OCHOBHAsl TEXHOJOTHYECKAS
onepanus B KK.

e «IloBanka» KOHBEpTEpA.

e  OCHOBHBIE TapaMETPHI KUCIOPOJHOTO TyThA:
YUCTOTA, JABICHUE, WHTECHCUBHOCTb IIPOJIYBKH,
CKOPOCTb HCTEYEHUS], INIOTHOCTh

e CrpykTypa KOHBEPTEPHOI BaHHBI

I1K-5.2

Pemaer

PO eCCUOHATTLHBIC
3a/1a9M 0 TIAHUPOBAHUIO
IIPOU3BOJICTBECHHBIX
3aJlaHUi U KOPPEKTUPOBKE
Mpolecca BHIMJIaBKY CTAIH

IIpuMepHBIil NepedeHb NPAKTHYECKUX 3aAaHUI:

1. Oco0eHHOCTH TEXHOJIOTHH iepeiena
HU3KOMapTaHIIOBUCTHIX YYTYHOB.
2. Oco0eHHOCTH TeXHOJIOruU epezeia GochoprucThix

YyT'YHOB.
3. OcobeHHOCTH TEXHOJIOTUH NIepeieia




B KOHBEpTEpE C
000CHOBaHUEM MPUHSTHIX
TEXHUYECKUX U
TEXHOJOTHUYECKHX MEp

BaHAMICOAEPIKAIINX YyTYHOB

4. KoppekTupoBKa TEXHOJIIOTUN KOHBEPTEPHOH IIaBKU
mpu poayBke (ocdopucToro ayryna

5. CdopmynupoBarh MPOU3BOACTBEHHOE 3a/JaHUC Ha
BBIINIaBKY cTanu Mapku 1712C

CdopmynrpoBatb TPOU3BOJICTBEHHOE

I1K-5.3

KonTponupyet
TEXHOJIOTHYECKUI
MPOLIECC BBITUIABKH CTAIN
B KOHBEpTEpE, BEJCHUE
YYETHOM JJOKyMEHTAIlHH,
Iporece yxo/ia u
MPOPUIAKTHUECKOTO
0CMOTpa 000PYAOBAHHUS
KOHBEPTEPOB

IIpuMepHBIii NepedeHb NPAKTHYECKUX 3aAaHMI:

e JlmHaMHWKa cOoCTaBa IIJIaKa 110 XOAY MPOIYBKH B
KOHBEPTEPE C BEpXHEN nmogaden 1yThs

e JlaTh XapaKTEpUCTUKY MPOIECCY OCMOTPA U 3alPaBKU
(byTepoBKu

e Omnwmcath METOJBI OTIPEIEICHNS TTOKa3aTeneit
KOHBEPTEPHOU TIABKU

e Ormpenenutb OCHOBHBIC MTOKA3aTEIN KOHBEPTEPHOMH
IIJIaBKH, MTPEAJIOKNUTH MCPONPUATHUS 11O MMOBBINICHUIO
BBIXO/Ia TOHOI'0 METaJllIa B KUCIOPOJHO-KOHBEPTEPHOM

[1K-6: CriocobeH onpenensaTh OpraHu3alioOHHbIE U TEXHHYECKUE MEPHI JUTS BHITIOTHEHUS TPOU3BOICTBEHHBIX
3a/laHuH 10 BHETIEYHOH 00paboTKe cTanmu

I1K-6.1 Pemaer IIpumepHBIii IepeyeHb TeOPEeTHYECKUX BONPOCOB K
MIPON3BOCTBEHHBIE IK3aMeHy:
BOIIPOCHI, 3aBsI3aHHBIE C
[ ]
BeJIeHHEM TexHnomornyeckas TOCIIE10BATENLHOCTD IPOBE/ICHHA
MPOIIECCOB KOBIIEBOH 00pabOTKH.
TEXHOJIOTMYECKOT0
5 . e [IpaBuia 6e30MacHOCTH MPH BEIEHUH MPOLIECCOB
npoliecca, pa3paboTKo U .
pon » pasp KOBIIICBOW 00OPaOOTKH CTaJIH.
00OCHOBAHHEM MPUHATHIX | o Texponormueckie MepBI DKCILTYaTalluy 1
TEXHUYECKUX U oOcTyXKrBaHHS 000PYIOBAaHUS ISl KOBIIEBOM
TEXHOJIOTMYECKUX MEP IO 00paboTKH cTaH.
YCTPaHEHUIO Hapy]_]_[eHHf/'I MepBI 110 YCTpaHCHHIO HapymeHI/Iﬁ ImpaBuUI
TIPaBHJI IKCILTyaTalluK U 9KCIUTyaTallui ¥ TEXHUYECKOTO 00CITYKMBaHUS
TEXHHYECKOTO 00opynoBanus
00CITyKBaHHS
00opyIoBaHMUsI.
I1K-6.2 OLEHUBAET TEKYLIYIO IIpumepHBbIii HepeYeHb NPAKTHYECKUX 3aAaHUM:
MIPOU3BOJCTBEHHYIO
[ ]
CHTYAIHIO, TAPAMETPHI 1 TexHonornyeckas TOCIIEI0BATENLHOCTD NPOBE/ICHHA
MIPOIIECCOB KOBIIEBOW 00paOOTKH.
[I0Ka3aTenu .
e KoHTpous mpomnecca KOBIIEBOi 00pabOTKH cTalu.
TEXHOJIOTMUECKUX
. e OcoOeHHOCTH Mpolecca PACKUCICHUS CTaJIH,
HpOUECCOB BHENCHHON 000pY/I0BAHKE JUISt PACKHCIICHHS.
00paboTky cTanmy, e OcobeHHOCTH TIpoliecca JIETUPOBAHUS CTAIIH,
MIPOBOANT TEXHUYECKYIO o0opynoBaHue I JTETUPOBAHMUSL.
JTUArHOCTHKY e OcobeHHOCTH TIpoLIecca Jiecyab(pypaliu CTalu,
06OpYI0BAHHS TS o0opymoBaHue I JAeCyb(ypaluu
BHETeHoi 06paGoTKH e Tpaiib-anmapar, Ha3HaYECHUE, YCIOBUS
I1K-6.3 Kontponupyer IIpuMepHBbIii NepeyeHb NPAKTHYECKUX 3aaHUI:
TEXHOJIOTHYECKHE

MPOIECChl BHETIEUHOU
00paboTKH cTanu

e TexHonoruveckas Mmocie0BaTeIbHOCTh IPOBEICHUS
IIPOLIECCOB KOBIIEBOW 00Pa0OTKH.

e  KonTpoib npoiiecca KOBIIEBOH 00pabOTKU CTalIH.
Oco0eHHOCTH Tpoliecca paCKUCICHUS CTalH,
(hakTOpHI, BIUSIONINE Ha MPOIECC.




e OcoOeHHOCTH Mpoliecca JISTUPOBAHUS CTaJIH,
(baxTopHI, BAMAIOMINE Ha IIPOLECC.
e OcobeHHOCTH TpoLIecca AecyIbyparun

I1K-9: CiocoOeH ompeaesiTh TEXHUIECKHE MEPhI

10 HEMPEPBIBHOM Pa3IMBKE CTAIH

I1K-9.1 Pewaer 3agaun, cBsizHble ¢ | [IpuMepHbBIii mepedeHb TeOpeTHYECKHX BOMPOCOB K
COCTOSIHHEM JK3aMeHy:
000pyIOBaHUS IJIS
HETIPEPHIBHOMN PA3THBKH 1. 3apokIeHre U POCT KPUCTAIIIOB.
CTaJlu, aHAJTU3UPYET .
6 p 2. Kpucrammmueckas CTpyKTypa HENPEpPHIBHOIUTON
ab0Ty 000PYIOBAHHUS VIS
p y p}jﬂ A 3arOTOBKHU.
HEIPEPBIBHON pa3iINBKU
CTalln, OTKIOHEHUS 3. YcaouHsle ABIEHUS IPU KPUCTAJUIM3ALMH CTAIH.
napaMeTpoB Pa3IUBKU OT
YCTaHOBJIEHHBIX 3HAYCHHUIT 4. JIukBanys 3J€MEHTOB U XUMHUYecKasi HEOJIHOPOIHOCTh
3arOTOBKHU.
5. Ilepepacnpenenenne Tra3oB W HEMETAIIMUECKUX
BKJIFOUEHUH NP KPUCTAIUIM3ALMA METAIIA.
6. OcoOeHHOCTH COBPEMEHHBIX JIMTEHHO-TIPOKATHBIX
KOMIUIEKCOB.
7. Buytpennue neeKThl HEMPEPHIBHOIUTON 3ar0TOBKH.
8.  lloBepxHocTHBIe  nmedeKTHl  HEMPEPHIBHOIUTON
3arOTOBKH.
9. NedexTrl GOPMBI HenpepvlgHOAUMOT 3a20MO8KU
I1K-9.2 Opranusyer IIpumepHbIii epeYeHb NPAKTHYECKUX 3aJaHUIM:
OecriepeboitHyto padoty
110 OCTaBKke Merayuia s |~ TOMUIMHY  CIOS  3aTBEPJACBIETO  MeTalla B
PA3HBKY CTATH HENPEPBIBHOJINTON 3arOTOBKE JUI Pa3iIUYHBIX MECT
TeXHoNorn4eckoro kanaia MHJI3;
- MPOJOIKUTENHHOCTD 3aTBEp/IEBaHU
HENPEPBHIBHOIIUTHIX 3aTOTOBOK PA3JIMYHOTO CEUCHMS;
— IPOJIOJDKUTENFHOCTD pa3IuBKY MeTayuia Ha MHJI3;
— TMPOTSHKEHHOCTh JYHKH JKHUAKOTO MeETajula BHYTpHU
HENPEPBHIBHOINUTHIX 3aTOTOBOK;
— JUaMeTp OTBEPCTHSA KaHaja pa3jMBOYHOTO CTaKaHa B
CTaJIEPa3NIMBOYHOM M IPOMEXYTOYHOM KOBIIAX IS
yCIIoBHi pa3nuBKy ctanu Ha MHJI3;
— npousBoauTensHocTs MHJI3
I1K-9.3 OcymectBisieT KOHTPoJab | IIpuMepHBIil nepedyeHb NPAKTHYECKUX 3aJaHMI:

porecca pa3JiuBKY CTaJH,
COCTOSIHHSI 000PYTOBaHHUS
JUTSL Pa3JIMBKU CTaJIH, €ro
TOTOBHOCTH TSI

BrimoaHuts pacucT HCHpCpLIBHOfI Pa3JIMBKHU CTAJIA HA

martapyuseBoii  MHJI3 pagmansHOTO THIA IS




TIPOBEICHIS CJICAYIOIINX YCIIOBHMA:

aJJbIOCTAXHBIX pa60T
- BMCCTUMOCTD CTAJICPA3JIMBOYHOI'O KOBIIIA

180 T;

- MeTaiuTyprudeckas qmmaa MHJI3

0) Ilopsinok npoBeieHNs MPOMEKYTOYHOM aTTeCTAlMH, MOKA3aTeJIM 1 KPUTePHUH OleHUBAHMA:

[IpomexxyTo4ynast arrecTanus N0 aucnuiuimHe «CKBO3HbIE MeTAJUIyprHYecKHe TeXHOJIOTHH»
BKJIIOYAET TEOPETHYECKUE BOTIPOCHI, O3BOJISIONINE OLICHUTH YPOBEHb YCBOCHUS 00yJarONIMMUCS 3HAHUH,
U MPAKTUYCCKUEC 3aJaHNs, BBIABIIAIONINE CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMCHI/Iﬁ u BHaﬂCHHﬁ, IIPOBOJUTCA B
(dhopMe 3K3amMeHa.

IToxa3zaTenu u KPUTECPUU OLICHUBAHHUSA IK3aMEHA:

— Ha ONEHKYy «OTJu4YHO» (5 OammoB) — oOydaroumwiics IEMOHCTPUPYET BBICOKHA YpPOBEHb
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIMA, BCECTOPOHHEE, CHCTeMaTH4ecKoe W TIyOOKoe 3HaHue Y4eOHOro
Marepuaia, CBOOOHO BBITIONHSET MPAKTUYECKUE 3a/IaHHsI, CBOOOJHO OTNEpUPYET 3HAHHUSIMH, YMEHUSIMH,
MMPUMCHSCT UX B CUTyallUsaX MOBBIIIIEHHON CII0KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamwia) — o0OydJalOUUICS JEMOHCTPUPYET CPEAHHN YPOBEHB
c(OPMHUPOBAHHOCTH KOMIICTEHIIMA: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAarOTCS
HE3HAYUTCIIbHBIC OIlII/I6KI/I, HETOYHOCTH, 3aTPYAHCHHA IIPU aHAIIUTHUYCCKHUX OIl€paluidXx, NIEPEHOCE 3HAaHUH
u YMeHI/Iﬁ Ha HOBBIC, HCCTAHJAAPTHLIC CUTYyallUuH.

— Ha OIICHKY «YyIOBJIETBOPHTEIbHO» (3 Oamma) — oOydarommidcs JIeMOHCTPUPYET ITOPOTOBBIH
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0JI¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OLIMOKH,
NPOSBIETCS OTCYTCTBHE OTIEIbHBIX 3HAHUH, YMEHHWH, HAaBBIKOB, OOYYArOIIMICS HCIBITHIBACT
3HAUUTENbHBIC 3aTPyJHEHHS TPH ONEPUPOBAHUM 3HAHUSMHU W YMEHUSIMU NP HX IMEPEHOCEe Ha HOBBIC
CUTYaIlNU.

— Ha OIICHKY HEY0BJIETBOPUTEIBHO» (2 Oara) — oOyJaroniuiicss AeMOHCTPUPYET 3HaHMSI He Ooree
20% TeopeTHUYECKOr0 MaTepHasia, JONYyCKAaeT CYIISCTBECHHbIC OINMOKH, HE MOXET I0Ka3aTh
WHTEJUICKTYAIbHBIC HABBIKH PEIICHHS IIPOCTHIX 3a/1a4.

— Ha OLIEHKY «HEYAOBJIEeTBOPHTEJbHO» (1 Oamn) — oOyJaromuiicss He MOXKET IOKa3aTh 3HAHHUS Ha
YPOBHE BOCIIPOU3BEJICHUSI U OOBSCHEHUS] HHPOPMAITUH, HE MOXKET TI0Ka3aTh WHTEIUIEKTYallbHbIE HABBIKH
pelIeHus MpOCTHIX 3aad.



