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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa 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

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud U XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHud kaeapsl MeTauryprud i XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM oy Ha 3aceaHuy Kapeapsl MeTauryprui i XAMHUYECKHX TEXHOJIOTUN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensamMu ocBoeHust aucHUIUIMHBL «[IpuMeHeHHe TomMBa B  METAUIyprHUECKOM
nporecce» SBISIOTCA: Pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAayecTB, a Takxke (popMupoBaHue
o0mienpogeccuoHaIbHBIX U IPOGECCHOHATBHBIX KOMIIETEHIIUN B COOTBETCTBUH C TPEOOBAHUSAMU
®I'OC BO mno nanpasienuto noaroroku 18.03.01 Xumuueckass TexHOJOTHS; mpuoOpeTeHue
00y4arolMMHUCS 3HAaHUM TEOPETUYECKUX OCHOB M IPUHIMIIOB IPAKTHUYECKON peanu3anuu
COBPEMEHHBIX CITOCOOOB MTPOU3BO/ICTBA YEPHBIX U IIBETHBIX METAJLIOB.

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

Hucnummuaa «IIpuMeHeHHe TOIIMBA B META/IYPIrHYECKOM MPOIlecce» BXOIUT B
gacTh yd4eOHOro TuiaHa (OPMUPYEMYIO0 yYacTHHUKaMH 00pa30BaTeNbHBIX  OTHOIICHHIA
00pa3oBaTebHON MPOTPAMMBI.

JUis  w3ydeHus ~ JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHs,  BJAJICHUSA),
c(hOpPMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTNH/ IPAKTUK:

TexHoOoTHs YrIIepOIHBIX MaTEPUAIOB

[ToaroroBka yriiei 1yisi KOKCOBaHUS
TeopeTnyeckre OCHOBBI XMMUYECKOW TEXHOJIOTUH TOIUIIMBA U YIVIEPOAHBIX MAaTEPUAIOB

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[IpounsBoacTBEHHAS - MPEAAUTIIIOMHAS ITPAKTUKA

[ToaroroBka k caaue u ca4ya rocy1apCTBEHHOTO HK3aMeHa

[ToaroroBka K mpoiierype 3alluThl ¥ 3al1UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS
AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHu st
B pesynabrare ocBoeHuss gucuuiuiiHel (Monyns) «IIlpumeHeHwe TomiMBa B

MCTAJUTYPIUICCKOM ponecce» 06y11a}01um“4c51 JOJIDKCH O6H8.I[8Tb CJICAYHOIINMHA
KOMIICTCHI UMM :

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

[TK-4 CnocobeH (popMupoBaTh pallMOHAJIbHbBIE MTOKAa3aTeIN KayecTBa TOIUIMBA IS TOBBIILICHHS
3G (HEKTUBHOCTH TPOU3BOICTBA METAIITYPIHUECKOM MPOTYKIIUU

[1K-4.1 dopMHpyeT palOHAIbHBIE ITOKA3aTENIM Ka4eCTBA TOIUIMBA JJIS [IOBBILICHUS
3¢ (HEeKTUBHOCTH MPOU3BOJICTBA METATTYPrHUYE€CKON MPOAYKIIUN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—ayautopHas — 14 akaj. yacos;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTeNnbHas pabora — 82,1 aka. 4yacos;

— B popMe mpakTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast g
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKaJl. 4yacax 5} Bung KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) == . p Kon
> 3 © | caMOCTOATENBHOM | yCIeBaeMOCTU U
JUCLIATUINHBI R S . | xommeTeHUK
g £ paboThI TIPOMEKYTOYHOM
na0. | mpakrt. [ = 3
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. Ponb KOKca B
arJIOMEpaIiOHHOM IIPOIIeCcce
COop, aHaU3 1
CHCTeMaTH3aIHs
CocraBienue
uHpopMaIy ¢
1.1  ®dopmupoBaHue U AHHOTAIIUH T10
HalMcaHueM
MOJIrOTOBKA Teme. BeraBnenue
arJIOMepaIiMOHHON IHUXTH K [HIARAKOHCTICKTA | 4oy yyepIx cl10B 1
5 1 1 16 II0 TeMe. [K-4.1
CIIEKaHUIO. Criekanue UX MpEeCTaBICHUE.
IloaroroBka k
ariomepara. T'openne PazpaboTka TecToB
MIPaKTHIECKUM .
TOIIJIMBA 10 TeMe. Y CTHBIN
3aHATHUAM.
orpoc
IToaroroBka k
YCTHOMY OTIpOCY
Wroro no pazneny 1 1 16
2. Ponp kokca B JIOMEHHOM
npolecce
2.1 TlluxToBBIC MaTepHAIBI
JIOMEHHOH IUIaBKU: Co6op, ananus u
CBIPBEBBIC, TPOMBIBOYHEIE, CHCTeMaTH3aIHs
(dhopmupyroIIMe TapHHUCAXK HHPOPMaIIH C Cocrasnenne
PMHDY. P > P aHHOTALUH 110
¢mocel,  Kokc.  AHanm3 HanMcaHueM
Teme. BrisiBnenue
XMMHYECKOTO cocTaBa, TUIAHA -KOHCTIEKTA | o
(dusuko-mMexaHuueckux — u| 5 1 2 16 10 TEME. TK-4.1
UX MpECTaBJICHUE.
(PUBUKO-XMMHUYECKUX IloaroroBka k
. PazpaboTka TecToB
CBOMCTB MINXTOBBIX MIPaKTHYSCKIM .
1o TeMe. Y CTHBIN
MaTepuaigoB. AHamu3 u 3aHATHSAM. OIPOC
CHHTE3 B  TpeOOBaHHSX, IoxnroroBka p
MPENbABIAEMBIX K KaUECTBY YCTHOMY OIIPOCY
MINXTOBBIX MaTEPHAJIOB.




2.2 JIBUXKEHHE IMUXTOBBIX
MaTeprasoB MpU 3arpy3Ke B

ge% KOHYCHBIM i C6op, anamus i
€CKOHYCHBIM
3al“py30}iIHI>IMI/I CHCTOMATHSALIHA CocraBieHue
YCTpOHCTBaMHU. MH(OpMALMH ¢ aHHOTAIUH I10
dopmupoBanue chost HanHCcaniem TeMme. Brissienue
MUXTEl Ha  KOJOIIHHKE TI7IaHa "KOHCHCKTA 0 ueRBIX CIIOB H
noMeHHoi# neun. Ludposoii 18,1 110 TeME. HX MPEACTABICHUE. TK-4.1
aHalli3 W CHUHTE3 TpH Tonrorosxa x Pazpabotka TectoB
MIPAKTUYECKUM .
(hopmynupoBaHUU N 0 TeMe. Y CTHBIN
TpeOOBaHUs K TMoxroToska K ornpoc
pacrpeesieHHI0 IUXTOBBIX JCTHOMY OTIpOCY
MaTEepHaIoOB Ha KOJIOUTHHUKE
u yIIpaBJICHUU
pacrpeiesicHHEM.
2.3 Topenue ToOmMMBA Y
dbypM  JIOMEHHOH  TeYH.
Peakiun ropenust yriepoaa
KOKca, B/lyBaeMOr0
MBUICYTOJIBHOTO  TOIUIMBA,
yrneB(6)z[0po;:[013 CO6op, aHaU3 1
ra3zo00pa3HOro M KHIKOIO
TOHJ'II/IBI;. (Dn3nqﬂecxoe CHCTOMATHSALIHA CocraBneHnne
COCTOSIHUE 30HBI TOPCHHSL. MH(OpMAIH ¢ aHHOTAIUH I10
OKHucieHue YyryHa B HarHCaniem TeMme. BrisBienune
dhypMeHHOM oyare. TIIAHA-KOHCHCKTA | @ eBEIX CITOB 1
20 0 TEME. TIK-4.1
TToka3zarenu, UX MpeCTaBICHUE.
XapaKTepU3YIOIIHe TOPEHHE Hoxnroroska k Pa3pabotka TecToB
. NPaKTHYECKUM .
rormBa. Ludposoii ananusz SAHSITISIM. o TeMe. Y CTHBIN
51 CHHTE3 npu TMoxroTosxa K onpoc
paccMOTpeHuH BHJIOB
TOIUIMBHEIX ~ JT00ABOK W YCTHOMY OTpOCcy
BOCCTaHOBUTEJICH,
BIYBaeMbIX uepe3 (Qypmbl
TSt YITyYIIEHHS
pe3ysIbTaToB JIOMEHHOMK
IJIaBKH.
2.4 TenmooomeH B
JIOMeHHOH meun. TerioBbie
OaJTaHCHI. Xapakrep
U3MEHEHUs TEMIIEpaTyp IO COop, anams u
BEBICOTE " CEYEHHUTIO CHCTCMATH3ATHA Cocrasnenne
noMeHHO# mneun. CryneHu HH(OpMAIMH ¢ aHHOTAI[UH T10
TerrooOMena. Buzpl o0mmx HAITHCAHHCM TeMe. Brisgsienne
M 30HAIBHBIX  TEIIOBBIX TI1ata "KOHCHCKTA 0 ueRpIx cIOB 1
12 10 TeME. T1IK-4.1
0aJTaHcoB. ITokaszaTenn UX MpeCTaBICHHUE.
. IlogroroBka k
TETJIOBOM paboThI PazpaboTka TecToB
. . MPaKTHYECKUM 9
nmoMeHHo# neun. [udposoii O 1o TeMe. Y CTHEII
aHaM3 M CHHTE3 B TMoxroTosxa K onpoc
criocobax pacuéra
YAEIBHOTO pacxoja KOKca YCTHOMY OTpocy
pY W3MEHEHUHM YCIIOBUH
paboTHI 1euu.
Wroro no pazaeny 66,1
Hroro 3a cemectp 82,1 dK3aMeH
HToro no gucLUIINHE 82,1 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C uenbio peanu3aluy KOMIIETEHTHOCTHOTO TOJXOAa, a Takke (QOpMHUPOBaHUS U
pa3BUTHs TPO(HECCUOHATHHBIX HABBIKOB OOYYAIOIIUXCS PEATU3YIOTCS CICIYIOIIHE CPEJICTBa,
CIOCOObI ¥ OPTaHU3ALMOHHBIE MEPOTIPUSATHSL:

- U3YYCHHE TEOPETHYECKOro MaTrepuayia AUCIHUILIUHBI Ha JIEKIUAX C UCTIOIh30BAHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOSATEhHOE HW3YYCHHE TEOPETHUYECKOro MaTepuaia JUCHUIUIMHBI  C
MCIIOJIb30BaHNEM METOIUYECKUX Pa3padOTOK, crielnaibHON YUeOHOM U HayuHOU JIUTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyYaromMxcs Ha
71a00paTOPHBIX 3aHATHUSX.

B wu3nokeHMHM JNEKIMOHHOTO MaTepuaja M TpPU NPOBEACHUM OO0yJarommxcs Ha
71a00paTOPHBIX 3aHATHUIX MPEANONAraeTcsl Mepexo]] OT PEIPOAYKTUBHBIX METOJ0B OOYUYEeHHsS K
YaCTUYHO-TIONCKOBBIM W HCCIEAOBATEIbCKUM  METOJaM, pa3BUBAMIIUM  JIOTHYECKOE,
TEOPETUYECKOE MBIIUICHHE, YMEHHE apryMEHTHPOBATh U OTCTaUBaTh COOCTBEHHOE MOHUMAaHUE
Bo-ipoca. C 3TOH IMENbI0 BO3MOXHO HCIIOJIB30BAHUE METOJIOB IBPHUCTUYCCKUX BOIIPOCOB U
OpaHHCTOpMUHTA (MO3TOBOM aTaKH).

[Tpu npoBeacHNH TA0OPATOPHBIX 3aHATHH MPEAIONATaeTCs UCIIOIb30BAHUE TEXHOJIOTHU
B3aMMOOOYUEHUS.

CamocrosiTennbHasi paboTa CTYIEHTOB JOJDKHA OBITh HallpaBieHA Ha 3aKpeIUICHUE
TEOPETUUECKOr0 MaTepuana, U3JI0KEHHOTo MpernoaBaTeseM, Ha IpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTEIbHOE HM3y4eHHUE, Ha MOJTOTOBKY K Ja0OpaTOPHBIM 3aHSTHSIM, MOITOTOBKY K
UTOTOBOM aTTeCTAIlIH.

B xoe 3aHsaTHII peanonaaraeTcs UCIOIb30BaHNE KOMITJICKCA HHHOBAIIMOHHBIX METOJIOB
AKTUBHOTO 00YYEeHHUSI CTYJEHTOB, BKIIOYAIOIIETO B ce0s:

- CcO37aHWE TPOOJIEMHBIX CHUTyalldid C TIOKa3aTelIbHBIM PEHICHHEM IPOOJIEMBI
MpernoaaBaresem;

- CAMOCTOATEIbHYIO IIOMCKOBYIO JESTEIbHOCTb B PELIEHUU Y4YEOHBIX MHpoOieMm,
HAIPABIIIEMYIO ITPETIOIaBaTeIIeM;

- CAaMOCTOSITENTFHOE PELIEHUE MPOOJIeM CTYICHTaMU MO KOHTPOJIEM MPEro1aBaTesl.

Peanu3zanuss WHHOBAIIMOHHBIX METOJIOB OOYYEHHS BO3MOXHA C UCIOJIb30BAHUEM
CIETYIOIIUX TPUEMOB:

- MHCTPYKTQX CTYJICHTOB 1O COCTaBIICHUIO TAOJUII, CXeM, IpaUKOB C MPOBEICHUEM
MOCTEAYIOIETO UX aHAIH3a;

- TNpUMEHEHWE pPEKOMEHJAWA 110 COCTaBJICHHIO TE3UCOB M KOHCIIEKTOB 10
MPOYUTAH-HOMY MaTepHany;

- PacKphITHE TperojaBaTelieM MPUYMH W XapaKTepa HEyAad, BCTPEUAMOIIUXCS IPHU
pelieHuu npooiem;

- IGMOHCTPAIUS ATbTEPHATUBHBIX TIOJIXOJIOB K PEIICHUIO KOHKPETHOH MPOOIIEMEI;

- aHAJIM3 TTONTyYEHHBIX PE3YIbTATOB U OTHICKAHNE TPAHUII UX IPUMEHUMOCTH;

- UCTIOJIb30BAHUE 3aJJaHUH JIJISI CAMOCTOSITEIFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

6 YueOHO-MeTOAHYECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeICcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE OfecreueHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpaTypa:
1. OCHOBBI METAITYPrHYECKOT0 TPOU3Bo/IcTRa : yueOHuk / B.A. burees, K.H.



Bnosun, B.M. Konokonsies, B.M. Canraank. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — Tekcrt . aneKTpoHHbIH // DIeKTpOHHO-OMOIHOTEYHAs CHCTEMA
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165

0) lomostHuTeILHASI JTUTEPaTypa:

1. Usnes, C.A. MeTtauryprudeckue TEXHOJIOTHU. MeTamryprus 4€pHBIX METaUIOB .
yuebHoe nmocodue / C.A. Usnes, M.I1. KimtoeB. — Mocksa : MUCUC, 2017. — 45 ¢. — ISBN
978-5-906846-57-0. — TekcT : 3aeKTpOHHBIH // DnekTpoHHO-0MbMHoTeYHas cucteMa «JIaHby :
[caiiT]. — URL.: https://e.lanbook.com/book/108106

2. be36opogos, FO. H. MapkupoBka craieil u crutaBoB: YueoHoe mocooue / be36o-pomgos
I0O.H., TammaxmeroB P.H., Yamkun W.A. - Kpacnosp.:C®Y, 2016. - 130 c.: ISBN
978-5-7638-3406-2. - Teker : 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/967378

3. CnennaneHble cTad U ciuiaBbl: YueOHoe nocodue / Kosanepa A.A., Jlonatuna E.C.,
Anuknaa B.U. - Kpacuosp.: COY, 2016. - 232 c.: ISBN 978-5-7638-3470-3 - Tekct :
snekTponnsbii. - URL: https://new.znanium.com/catalog/product/967770

4. Mapuenko, H.B. Meramtypruueckoe coipbe : yue6. nocobue / H.B. Mapuenko, O.H.
KoBtyH. - Kpacnosipck ; Cub. denep. yu-t, 2017. - 222 c. - ISBN 978-5-7638-3658-5. - TekcrT :
anexktpoHHbIi. - URL: https://new.znanium.com/catalog/product/1031871

B) MeToauyeckue ykasaHus:

1. Cubararymuiun C.K., Baranos A.U., Xapuenko A.C. BausiHue ypoBHS 3achlii U
ra3oBOro IOTOKAa Ha YIJBl OTKOCA MaTEepHalioB B MOJETH KOJIOIIHWKA JIOMEHHOW IIeuH.
Marnuroropck: U3n-Bo Marauroropcek. roc. Texs. yu-ta um. [.J1. Hocoga, 2016. 17 c.

2. CemuanoB B.H., CtonsipoB A.M. M3y4yeHne ucTeueHus CTajld U3 KOBIIA Ha MOJCIH:
Mertoanyeckue ykazaHus JUIsl BBIIOJHEHUs 1a00paTopHOi paboThl o AucuuIinHe «Pa3nuBka u
KPUCTATM3AIUSl  CTallW» JUIA  CTyIAeHTOB  creruanbHocTH  22.03.02  cnenmanusanuu
«Mertamnyprus cranu»: Marautoropck, MI'TY, 2016. 8 c.

3. CromspoB A.M., CemuBanoB B.H. M3ydenue BHYTpPEHHETO CTPOEHUS CTaJIbHOMN
HENPEPbIBHO-JIMTOW 3aroTOBKU: MeToandyeckue YKa3aHus IO BBIOJHEHHIO J1a0opaTOpHOM
pabotel o aucnurumHe «Pa3MuMBKa W KPUCTAJUIM3AIUS CTAJM» Ui CTYJCHTOB HAIpaBJICHUS
22.03.02 «MeTtamnyprusi» KBanupuKaum «baxkanaBp» — MarHuToropck: n3a-so MarHuToropek.
roc. TexH. yH-ta uM. [.11. Hocona, 2016. 19c.

r) IIlporpammHuoe ob6ecnieyenune u UHTEpHET-pecypesl:

IIporpammHoe o0ecneuenne

HaumenoBanue .
1o Ne norosopa CpoKk JefCTBHS JIUIICH3UH

7Zip CcBOOOIHO 0OECCPOUHO

FAR Manager [cBo60oaHO 06eccpouHO
IpodeccuonanbHbie 6a3bI JAHHBIX M HHPOPMAIIMOHHbIE CIIPABOYHbIE CHCTEMBbI

Hassanue xypca CchlIKa
HammonansHas
MH()OPMAIIMOHHO-aHATTUTUYECKAsI URL.: https://elibrary.ru/project_risc.asp

cucrema — Poccuiickuii MHJIEKC HAYIHOTO
DNEeKTPOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I'.1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
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Poccuiickass T'ocymapcTBeHHass — OuOiMoTEKa.

https://www.rsl.ru/ru/4readers/catalogues/
Karamoru

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOXYJIf)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCHUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU JUIs TPEJCTaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJICTBA XPaHEHWs, NepeAayd U
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIIELMAIN3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayquTopusl UIs MPOBEICHHS MPAKTUUYECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKalIMMU JUI IpPEJCTaBICHUA YdeOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, NEpeaaydl U
npecTaBieHus yueOHOH nH(popMaluu;

- CIIeMaIM3UPOBAaHHON MeOeIbIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHUIYaJbHBIX KOHCYJIbTALUH, TEKYLIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMIIBIOTEPHOW TEXHUKOM, ¢ MOJKIroueHHueM K cetu «VHTepHeT» M ¢ JOCTYIOM B
AIIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTENBbHYIO CPEly YHUBEPCUTETA;

- CIIeLMAIN3UPOBAHHON MEOETIbIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIBIOTEPHOW TEXHUKOM, ¢ MOJKIoueHHueM K ceTtu «VHTepHeT» M ¢ JOCTYIOM B
AIIEKTPOHHYIO HH()OPMAIIIOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenne st XpaHEHHS H TPOPHIAKTHUECKOTO OOCITY)KUBAHHS y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

- THCTpYMEHTaMHU JJI pEMOHTa y4eOHOro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMUECKON TOKYMEHTAIINY H MaTEPUAIOB.
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[MPUJIOXEHMUE 1

Y4yeOHO-MeTOAUMYECKOE O0ecTIeueHre CAMOCTOSTEIbHOM PadoThl 00y4al0IUXCS

[To mucuurumHe «IIppMeHeHHEe TOIUIMBA B METAUTYPIHYECKOM IMPOIIECCe» MPeIyCMOTpeHa
ayJIUTOpHAs M BHEAYAUTOPHAS CAMOCTOSATEIbHAS padoTa 00yJaroIuXCsl.

AyauTopHas caMOCTOsTEIbHAs paboTa CTYACHTOB MPEANOJAracT OCMBICICHHUE TEMAaTHK
JIOKJIAIOB-TIPE3EHTALINH, IMOJATOTOBKY IEpeuHsi MCTOYHMKOB HMH(OpMAIMM Ha TNPAKTHUYECKUX
3aHSTHUSAX.

BHeaynuTopHas caMocTosiTeIbHAs pa00Ta 00yJarOIIUXCsl OCYIIECTBISICTCS. B BUIC U3YUCHUS
y4eOHON M HAay4HOH JUTEPATYphl MO COOTBETCTBYIOMIEMY pa3jeiy C MpopaboTKON Marepuaa;
paboTy ¢ AIEKTPOHHBIMU OMOTMOTEKAMU; MOATOTOBKY K MPAKTUYECKUM 3aHATHUSAM; MOATOTOBKY
JIOKJIaI0B-TIPE3CHTAIIH.

O1cHOYHBIC CpEACTBa JUISI TEKYHIEro KOHTPOJS YCIIEBAEMOCTH, MPOMEKYTOUYHOU
aTTECTAI[MH 110 UTOTaM OCBOCHUSI TUCIIUTLIHHBI:

KoHTpoJibHbIe BONPOCHI /115l IPOBe/IeHUs] YCTHOTO Mpolecca’

1. Yro takoe uyryH?

2. OOmras cxema IPOM3BOJICTBA YSPHBIX METAILJIOB.

3. XUMHUYECKHI COCTaB KeENEe3HbIX pyld. TpeOoBaHHs K KAdyecCTBY KEIE3HBIX Pyl H
HE0OXOIMMOCTD MOATOTOBKH X K JIOMECHHOM TUTaBKE.

4. Tumsl Xene3HbIX Py Mo pyaoodpaszyomeMy MuHepainy. OCHOBHbIE MECTOPOKACHUS
KEIIe3HBIX PY/I.

5. @mrockl JOMEHHOH TUIABKH, TEXHOT€HHOE ChIPhE.

6. CrocoObl MOATOTOBKH PyJ K JTOMEHHOW IulaBke. HasHaueHwe M XapaKTepHCTHKA
CIOCOOOB OKYCKOBAHHUSI JKeJIe30pyIHbIX MaTEPUAIOB.

7. CymHOCTb arjioMeparmoHHOTO Ipolecca.

8. VYcrpolicTBo 1 paboTa KOHBEHepHOI arinoMeparMOHHONW MalluHBbI.

9. VYnaneHue BpeOHBIX IPUMECEH TIPU arjJoMeparim.

10. TpebGoBaHMs K TOIJIMBY JTOMEHHOM MJIaBKU U BUBI €TO.

11. CymHocTh mporiecca KOKCOBaHUS KaMEHHBIX yriied. OOrmiee ycTpoicTBO M padboTta
KOKCOBOH OaTapew.

12. T'openwne yrnepona y ¢pypM U cocTaB rasa 1o JiuHe pypMeHHOro ovara. M3smeHeHnune
COCTaBa rasa I10 BbICOTE IEUH.

13. IlpoTuBOTOK MaTepwajioB M Ta30B B JOMEHHOW meuyd. [IpuyuHBI OIycCKaHHS
MaTEpUaJIOB B JOMEHHOM IIEYH.

14. Pacnpenenenue MaTepraioB Ha KOJOIIHUKE MIPH 3arpy3Ke.

15. Ilpsmoe U KOCBEHHOE BoOccTaHOBJIeHHE OKcHaoB. OcobenHoctu. [lokazarenu.
CpaBHeHHE NPSIMOT0 U KOCBEHHOT'O BOCCTAHOBJICHHUS.

16. BoccraHoBieHHEe KpeMHUs, MapraHiia, BaHalusl U TATaHa B JIOMEHHOM Meyu.

17. O6pa3oBaHue yyryHa B JOMEHHOM 1eyu. BUibl 4yryHOB, BBIILJIABISIEMBIX B JOMEHHBIX
neyax.

18. llmakooOpazoBaHre B JOMEHHOH me4n. [IepBUYHBIN, TPOMEKYTOUHBINA, KOHCYHBIH
nutak. CoctaB KOHEYHOTO 1uTaka. TpeboBaHMs K [IUIaKaM.

19. TloBenenue u O6aaHc cepbl B JOMEHHOH reyn. BHemoMeHHas necynbdypanus gyryHa.

20. OcHOBHBIE IYTH U CHIOCOOBI CHIKEHHSI pacxo/ia KOKca Py BBIIIJIABKE YYT'yHA.

21. OGmiee yCTpOMCTBO M COCTaB KOMIUIEKCA JOMCHHOH TICUH.

22. Beinmyck 1 yOOpKa MIpoayKTOB IUIaBKH. JIMTeHHBIN 1BOD.

23. JlocTaBka M XpaHEHHE IUXTOBBIX MAaTEPUAIIOB HA JIOMEHHOM TTEYH.

24. Cxema u paboTa JBYXKOHYCHOTO U OECKOHYCHOTO 3arpy30uYHBIX YCTPOHCTBa
JIOMEHHOM IeYN.



25.

26.
217.

28.
29.

30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42,

43.

44,

45,
46.
47.
48.
49,

[lomaya m HarpeB AyThs. YCTPOMCTBO M paboTa BO3AyXOHAarpeBaresieil JOMEHHOMN
eyH.
Cxema 04MCTKH IOMEHHOTI'O Ta3a. Ammaparsl.
OcHOBHBIE MTOKa3aTeIN XUMUYECKOIO COCTAaBa JKEJIE30PyIHbIX MATEPUAJIOB IOMEHHOMN
IIJIABKHU.

OCHOBHBIE yTH CHUKEHHUS YAEIBHOIO PacXo/1a KOKCa IPY BHIIIJIABKE YyT'yHa.
Buabsl wmaTepualioB, UCHONB3YeMBIX IS “TIPOMBIBKM~ JOMEHHOM TMe€4d U
(dbopMupoBaHUs rapHUCaxa Ha (yTepOBKe.
OcHoOBHBbIE MIOKa3aTENN TEMIOBOM pabOThl JOMEHHOM IeYH.
PU3NKO-MEXaHUUECKHE CBOMCTBA MATEPUAIIOB, UCIIOJIB3YEMBIX B JJOMEHHOM ILJIABKE
ITokaszaTenu kagecTBa KOKca.
BiusiHe 0OCHOBHOCTH 1JIaKa Ha €ro CBOMCTBA
IToBenenue cepsl 110 BBICOTE JOMEHHOM IEYH.
[Tokazarenu, XapakTepu3YIOLIUE COBPEMEHHbIE TpeOOBaHHA K  KauecTBY
KEJIE30PYAHOTO ChIPBSI.
Peakuuun nepexopa cepbl B IIUIaK MPU BBIIIJIABKE YYT'yHA B IOMEHHOM IEYH.
@opMHUpPOBaHNUE CJ10s IUXThI HA KOJIOIIHUKE JOMEHHOU I1€YH.
Martpuua 3arpy3ku MaTepuaioB JIOTKOBBIM 3arpy30UHbIM YCTPOMCTBOM.
ITokaszarenu, xapakTepu3yroluye TEMIIEpaTypy IUIABJICHHS 1IIJIAKA.
KoHntposb pacnpenenenus MaTepuaioB IO OKPYKHOCTU U CEYEHUIO JOMEHHOM Meun.
[1naBneHue u 1mIaK00OPa30BaHUE 10 BHICOTE JOMEHHOH MEYH.
VYrpaBineHue pacrnpeaereHueM MaTepHalloB [0 CEYEHHI0 JOMEHHOW Ieud C
JBYXKOHYCHBIM 3aCBIITHBIM allllapaToM.
VYrpaBneHue pacnpeaeieHueM MaTepUaIOB IO CEYEHUIO IOMEHHOM MeUH C JIOTKOBBIM
3arpy304HbIM YCTPOHCTBOM.
Pacnipenenenune peakuuii BOCCTAaHOBIIEHUSI OKCUJOB JKeJjie3a U MPUMECEH UyryHa Io
BBICOTE JIOMEHHOM II€YH.
Buibl 001ux TEmaoBbIX 0alaHCOB U UX XapaKTePUCTHKA.
Bunbl ToruBHBIX 100aBOK.

XapaxkTep ABUKEHUS MaTEPUAIOB 110 BBICOTE U CEYEHUIO JIOMEHHOH I1€4H
Peakuuu ropeHnst B JOMEHHOM ME€YH.
Temneparypel U TENIOEMKOCTH ITOTOKOB IIMXTHI M ra3a IO BBICOTE U CEUECHHUIO
JIOMEHHOM IEeYN.

Huxn npaktnyecknx pador. CocTaBieHUE AHHOTALMK IO COCTaBJISIOLNIMM TEMBI
«lIInxTOoBRIE MaTepuanbl M MX 3arpy3ka B II€ub». BBIABICHME KIIOYEBBIX CIOB M HX
npezcTaBieHue. Pa3paboTka TECTOB [0  COCTABIISIFOIIUM TEMBI:

- IIMXTOBbIE MaTepHalbl JOMEHHON IUIaBKU: ChIPHEBBIE, IPOMBIBOUYHBIE, (POPMUPYIOLIUE
rapHUCaX, (PIFOCHI, KOKC; XUMUYECKUH COCTaB, (U3NKO-MEXaHHUECKUE, (PU3UKO-XUMHUUECKUE U
TEIUIOBbIE CBOMCTBA IIMXTOBBIX MAaTepHalioB; TpeOOBaHUS, NPEAbIBISIEMblE K KadeCTBY
LIMXTOBBIX MAaTEPUAIIOB;

- JIBUKEHHME IIMXTOBBIX MaTEpHUAJIOB IPHU 3arpy3Ke B Me€Yb KOHYCHBIM M OECKOHYCHBIM
3arpy304YHbIMH YCTPOWCTBaMH; (OPMHUPOBAHUE CIIOS MIMXTHI HAa KOJIOIIHUKE JOMEHHOM IMeun;
TpeOOBaHUSI K paclpefeNieHHI0 HIMXTOBBIX MAaTepHalioB Ha KOJIOIIHMKE; YIpaBlIEHUE
pacipeneeHUueM.



7. OueHOYHbIE CPeICTBA I POBeAeHHs POMEeKYTOUYHOM aTTecTAlluH

MNPUJIO’)KEHHUE 2

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAluM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouyHble CpeaCTBa

[1K-4: Criocoben GpopmMupoBaTh paliioHaIbHBIE TOKA3aTEIN KaueCTBA TOIUIMBA JIJIs MOBBIIEHUS 3()()EKTUBHOCTH MPOU3BOACTBA METAILITYPIUUECKOM

MpoaAyKIUU

I1K-4.1

CIDOpMpreT PpalruOHAJIbHBIC ITIOKA3aTCJIW Ka4€CTBA TOILIMBA IJIA
ITIOBBIIIICHH A 3(1)(1)6KTI/IBHOCTI/I IIPpOU3BOJACTBA MeTaJIJIprI/I‘lCCKOﬁ

MPOTYKIHH

[IpumepHbIi NepedyeHb BOMPOCOB K IK3aMEHY:

1. Bnugaue xologHONM NPOYHOCTH HA
TEXHUKO-3KOHOMHUYECKHUE TOKA3aTeIn?

2. BnusiHue ropsueil NpoYyHOCTH Ha
TEXHUKO-3KOHOMHUYECKHUE TIOKa3aTeaun?

3. Binsane copeprkaHus cepsl, 3011bl, JIETYYUX Ha
TEXHUKO-3KOHOMHUYECKHUE TIOKa3aTeaun?

4. TpeOoBaHus, NpebsABIAEMbIE K CHTOBOMY
COCTaBy KOKCa B JIOMEHHOM ITPOU3BOJCTBE

S. TpeOoBaHus1, NpebsIBIIEMbIE K
I'PaHYJIOMETPUYECKOMY COCTaBY B alJIOMEPALIMOHHOM
IIPOU3BOJICTBE.

6. Ha3naueHne yriaenoAroTOBUTENBHOIO —II€Xa.
TpeboBaHus K YroibHON MHIMXTe, MOCTyMHamoomeil Ha
KOKCOBaHHE.

7. Texnonornueckue cxembl YIII, «JIK» wu
«AI». OcHoBHOe oOopynoBanue. [IpemmyiectBa u
HEJOCTATKU TEXHOJIOTUYECKUX CXEM.

8. Hdpobnenne yrias Ha  KOKCOXMMUYECKOM
npeanpustui. OOOpynOBaHHE, UX XapaKTEpUCTHKA.




Hasznauenue ornepanuu TpoOIeHUS yIIIeH,
MOCTYIAIOIINX Ha KOKCOBaHHUE.

9. N3buparensHoe H3MeNIbUeHUe yTJIeH.
TexHonornueckue CXEMBI u UCIIOJIb3YEMOE
obopynmoBanue. IlpenmmymiectBa W HEIOCTaTKH
M30UpaTEIHLHOTO U3MENbUYEHUS 10 METOTy «COoBaKo».
10. TexHoMoTHs TMOATOTOBKH YTOJIBHOM IIUXTHI C
HCIIOJIL30BAHUEM OTACIUTEIICH C «KHIIIIUMY CIIOCM.
[IpeumyiiecTBa TexHoaoruueckoi cxemsl. [lokazarenu
paboThI, anmapaThl U UX XapaKTePUCTUKA.

11. TexHoMorust MOArOTOBKH YTOJIBHOM IIUXTHI AJIs
KOKCOBaHHUSI  YaCTUYHO  OpPUKETUPYEMBIX  IIUXT.
Xapakrepuctuka odopynoBanus. [lokazarenn paboThlI.
[IpeumyiecTBa 1 HEIOCTATKH TEXHOJIOTHH.

12. Ceszyomue g OpUKETHPOBAHUS  yIUIEH.
TpeboBanus K CBSI3YIOIIUM Marepuaiam.
Knaccudukanus cBa3yomux.

13. TexHOMOTHS MTOJITOTOBKH IIAXTHI c
UCIIONIb30BaHUEM TpPaMOOBaHMS. XapakTepucTuka
ocHOBHOTO 00opynoBanus. [Tokazatenu padotet KXII ¢
UCIIOJIb30BaHNEM TEXHOJIOTHH KOKCOBaHHS
TpaMOOBAHHBIX IITUXT.

14. Tepmuueckass NOArOTOBKa  yried  mepen
KOKCOBaHHUEM. TexHoJIOTHYECKHE CXEMBI.
XapakTepucTuka OCHOBHOTO 00OpYIOBaHHUSI.

15. IlokasaTtenn  mmMXTBI M KOKCa  IIpHU

UCIOJIb30BAHUU CXEMbl TEPMHUYECKON MOJATOTOBKU
IIMXTHI.

16. TexHomorust 3arpy3Kd yrojabHOM IIMXTHI B
KOKCOBBIE KaMepbl IpPH TEPMONOATOTOBKE IIUXTHI.
OcHoBHOE 000pyIOBaHHE.

3asaHue Ha pelieHHe 32124 U3 NpodeccHoHAIbHOI




o0JacTH

1.0npenenuth BBIXOA U 30JbHOCTh OTXOJI0B
oboraieHus yriis, €Clii U3BECTHO:

1.1 301bHOCTB PSATOBOIO YIJIsl, HOCTYMAIOIIETO Ha
oboramenne 32%; Beixoa konmnenTpara 60% mpu ero
301pHOCTH 9,5%; Brixon npomnpoaykra 18% mipu ero
3076HOCTH 42%.

1.2 301bHOCTB PSIIOBOIO YIS, HOCTYIAOIIETO HA
oboramenne 22%; Boeixoa koHmenTpara 65% mnpu ero
3oapHOCTH 9,0%; Brixon npommpoaykra 18% mpu ero
30sbpHOCTH 40%.




0) Ilopsinoxk mnpoBedeHHUs] NMPOMEKYTOUYHOW AaTTeCTAUMH, MOKA3aTeJM W KPUTEPUH
OLlCHUBAHMWSL:

[TpoMexyTouHas arrecTanys o JucuuiuinHe «lIpuMeHeHnne TommBa B METaypru4ecKoM
IIPOU3BOJCTBE» BKIIFOYAECT TEOPETHUUECKHUE BOIIPOCHI, IT0O3BOJIAIOIINE OLEHUTh YPOBEHb YCBOCHUS
06yanOH_[I/IMI/IC$I 3HaHI/If/’I, " MPAKTUYCCKUC 3a/laHUs, BBIABJIAIOINWEC CTCIICHD C(l)OpMPIpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OIIEHKY «OTIHYHO» (5 6amioB) — oOydaromuiics AEMOHCTPUPYET BBICOKHUI YpOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomio» (4 Oamna) — oOydarouuiicss IEMOHCTPUPYET CPEAHUM YpPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEbHBIE OITUOKH, HETOYHOCTH, 3aTPYAHEHUS ITPU aHATIMTUYECKUX OTIepaIUsX, TIEPEHOCe
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHHIC CUTYyAIINH.

— HAa OLIEHKY «yJOBIIETBOPUTEILHOY (3 6aia) — 00ydaromunics JEMOHCTPUPYET MOPOTrOBbIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETCHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUSATHHA JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHHA, HABBIKOB, OOyYarOUIMIACS
WCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSMH TMPU UX
IIEPEHOCE HAa HOBBIE CUTYAIIMH.

— Ha OLICHKY «HEYJIOBJICTBOPUTEILHOY (2 Oailia) — 00yJaroIuics IeMOHCTPUPYET 3HAHMS HE
6osee 20% TeopeTuuecKoro Matepuana, I0MyCKaeT CyleCTBEHHbIE OIMOKHU, HE MOXKET IMOKa3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «HEYIOBIETBOPUTEIBHOY (1 6an) — oOyJaroniuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCITPOMU3BCACHUSA n 00BsCHEHN I/IH(i)OpMaIH/II/I, HEC MOXKET IIoxasaTb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3aj1a4.



