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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssmMu ocBOeHUS TUCHUIUIMHBI «CKBO3HBIE METAJUTYPTHUSCKHE TEXHOJIOTHI SBIISFOTCS
npuoOpeTeHne O0y4YaroIUMHUCS 3HAHUW TEOPETUUYECKUX OCHOB M NPHUHIIMIIOB MPAKTHUYECKOU
peanu3ali COBPEMEHHBIX CIIOCOOOB MPOW3BOJCTBA YEPHBIX W IBETHBIX METAIOB, & TaKXKeE
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadecTB © (QopMUpOBaHUE NPOHECCUOHATBHBIX
KOMITETCHIIMK B COOTBETCTBHHM ¢ TpeOoBaHusMu PI'OC 3++ mo HampaBiICHHIO IMOIATOTOBKH
22.04.02 Metamnyprus.

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

Juctunnuaa CKBO3HBIE METAUTYPTHUECKHE TEXHOJIOTHMH BXOJHWT B 4YacTh y4eOHOTO
wiaHa QopMHUPYeMyl0 y4YaCTHHKAMHU 00pa3oBaTelbHBIX OTHOIIEHWH 00pa3oBaTeNbHOM
MIpOrpaMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI  HEOOXOoAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hopMUpPOBaHHBIC B pE3yJIbTaTe U3yUYCHHUS AUCITUTUIHH/ TPAKTHK:

Jnst  w3ydeHus  IUCUMIUIMHBI ~ HEOOXoAuMbl  3HaHWS  (YMEHHWs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJbTaTe U3yuyeHUs (PU3UKU, XUMHUH, MATEMATHUKH.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

Teopus pa3nuBKH U KPUCTAILIU3ALMH CTATH

Teopus mporieccoB MpoOU3BOJCTBA arjioMepara

Teopus mpolieccoB BHITUIABKH U KOBILIEBOI 00pabOTKH CTalU

Pecypcocbeperaromue TeXHOJIOTHU B YUEPHON METAILTypPTUU

3 Komnerenuun odyuarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbrare ocBoeHUs AUCHMIUIMHBL (Monyisi) «CKBO3HbIE MeTalTyprudeckue
TEXHOJIOTUM» 00y4JarOUIUICs TOJKEH 00J1a1aTh CIEYIOIMMHA KOMIIETCHIIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[TIK-1 CnocobeHn aHanM3upoBaTh MOKa3aTeNd TEPMOJAMHAMUYECKUX, TEIUIOBBIX U XUMHUYECKUX
MPOIECCOB B IOMSHHOM IIJIABKE

I1K-1.3 OcyiecTBiseT KOHTPOJIb ChIPbsl, MaTEPUATIOB, HCIIPABHOCTH 000PYI0BaHUS
U TEKYIIMX OTKJIOHEHHMH OT 3a/laHHBIX [apaMmMeTpoB Jid oOecreueHus
TpeOyeMoro KayecTBa arJIoJIOMEHHOM TMpOJYKLUMH B IIpolecce ee
IIPOU3BOJICTBA

[1K-1.2 Pemaer nmpodeccrnonansHble 3a1a4u MO MIAHUPOBAHHIO MPOU3BOICTBEHHBIX
3aIaHA ¥ KOPPEKTUPOBKE TIPOIIECCOB IMPOU3BOJICTBA AarjIOJIOMEHHOU
MPOIYKIIMH ¢ 0OOCHOBAaHUEM MPHHSITHIX TEXHHUYECKUX M TEXHOJOTHYECKHX
Mep

[K-1.1 OneHrBaeT TEKYyIIYI0 TNPOW3BOJACTBEHHYIO CHUTYAllMIO, IapameTpbl U
[I0KA3aTeNIM TEXHOJIOIMYECKUX MTPOLIECCOB NIPOU3BOJCTB arjioMepaliOHHON
IIMXThI,  NPOBOJUT  TEXHUYECKYIO  JIMarHOCTUKY  OOOpyHOBaHUs
arJIoJJOMEHHOI0 ITPOU3BOICTBA

ITK-5 Cnocoben OIPCACIIATL OPraHu3allMOHHBIC MCPLBI AJI BBIIIJIABKH CTAJIM B KOHBEPTEPC

[1K-5.3 KoHTpoanpyeT TEXHOJIOTHYECKUI MTPOLIECC BBIIIABKU CTalIl B KOHBEPTEPE,
BEJICHUE YYETHOH TOKyMEHTAallMH, MPOIecC yXo/aa U MpOoPUIaKTHUECKOTO
0CMOTpa 000PYJI0BaHUSI KOHBEPTEPOB

I1K-5.2 Pemaer npodeccronanbHbIe 337241 110 TNIAHUPOBAHUIO MTPOU3BOICTBEHHBIX
3aJJaHuii U KOPPEKTUPOBKE MpOIlecca BHIJIABKU CTadl B KOHBEpTEpE C
OGOCHOBaHI/ICM NPUHATBHIX TCXHUYCCKUX U




TCXHOJIOTHUYCCKUX MEP

I1K-5.1

OueHuBaeT XOA M pe3yiabTaThl IMPOU3BOJICTBA CTAM B KHUCJIOPOJIHOM
KOHBEpTEepe

IIK-6 Cnocoben ONpCACIIATh OpTraHU3allMOHHBICE MW TEXHUYCCKHUEC MCPbI JIA BBIIIOJHCHUA

IPOM3BOJICTBEHHBIX 3a/IaHUH 110 BHENIEUHOM 00paboTKe CTallN

[1K-6.3 KonTponupyer TeXHOIOTHYeCKHe MPOLECCH BHENEUHOU 00pabOTKH CTalu

[1K-6.2 OueHuBaeT TEKYNIYI0 TPOU3BOJCTBEHHYIO CHUTYalUIO, MapaMeTpbl u
MOKa3aTeIN TEXHOJIOTUYECKUX MPOIECCOB BHEMEYHOH 00paboTKH cranm,
IPOBOAMUT TEXHUYECKYIO JHArHOCTUKY OOOpYIOBaHMSA IJIsi BHENCYHON
00paboTKH

[1K-6.1 Pemaer nmpou3BOACTBEHHBIE  BOIPOCHI, 3aBSI3aHHBIE C  BEJICHHUEM

TEXHOJIOTHYECKOT0 TIpoliecca, pa3padOTKOH M OOOCHOBAHHEM IPUHSATHIX
TEXHUYECKUX U TEXHOJOTUYECKUX MEP MO YCTPAaHEHUIO HAPYIICHHUM TPaBUII
DKCIIYATAMU U TEXHUYECKOTO O0CIYKUBAHKS 000Dy IOBAHHUS.

I1K-9 CriocoOeH onpenesiTh TEXHUISCKHUE MEPHI 10 HENPEPHIBHOM Pa3JIMBKE CTATN

[1K-9.3 OcymiecTBiIsieT KOHTPOJb  IPOLECCa  PA3JIMBKH  CTAld, COCTOSHHS
00OpyIOBaHUsl U Pa3jIMBKU CTalld, €r0 TOTOBHOCTH JUIS IPOBEICHHUS
aJIbIOCTAXKHBIX PA0OT

[1K-9.2 Opranusyer Oecriepe0oitHyI0 paboTy MO MOCTaBKE METajuta JUIsl Pa3lIuBKU
CTaJIH,

I1K-9.1 Pemaer 3ama4n, CBSI3HBIE C COCTOSIHUEM OOOPYIOBAHMUS JJIsl HEMPEPBIBHOMN

pPa3lIMBKU CTaJlld, aHAJTU3UPYeT paboTy 00OpYydOBaHUS JJI HEMPEPHIBHOM
Pa3NUBKU CTajld, OTKJIOHEHHs MapaMeTPOB PAa3lIMBKH OT YCTAHOBIIEHHBIX

3HAYEHUI




4. CTpyKTypa, 00b€M U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 51,9 akaz. 4acos:
— aynutopHas — 48 akaj. 4acos;
— BHeayuTopHas — 3,9 akaJi. 4acoB

— caMocTosTeNbHas pabora — 92,4 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas s s
KOHTaKTHast paboTta E z dopma TeKyIIero
Paznein/ tema § (B axaz. acax) E E(‘ Bux . KOHTpOJIA Kon
R — : g ©|caMOCTONTENEHOM |  YOMEBACMOCTH H | 0o o
@) 2 5 paboTsI MIPOMEXKYTOYHOM
Tex. mab. | mpaxr. z' arTecTalyy
3aH. 3aH. O =
1. Beenenue
MK-1.1,
IK-1.2
U3zyuenue '
yueOHOM, HAyYHOH giéi'
U CIIPaBOYHOM TK-5.2
1.1 IlpumeHeHuUe xene3a JATCPATYPHI 1O . IK-5.3,
1 er0 CIUTABOB. 2 6 TEME YerHBIi onpoc K-6.1,
JCIUTUINHEL.
Pabora ¢ gigg
JNIEKTPOHHBIMU TTK-9. 1:
OubIMoTeKamMH. TK-9.2,
I1K-9.3
W3yuenue
y4eOHOMH, Hay4HOH
1 U CIIPAaBOYHOM
1.2 Pa3Burue JUTEPATYpPHI 110 MK-1.1,
METaJUTypTUYeCKOH 2 6 TemMe YcTHBIN onpoc I1K-5.2,
MIPOMBIILIEHHOCTH. IUCIUIUINHEL. T1K-9.3
PaboTa ¢
INEKTPOHHBIMHU
OubmmoTexkaMu.
W3yuenue
y4eOHOM, HayqHOH
1.3 Ponb MeTamioB B 11 CTIPaBOTHON
COBPEMCHHOM JUTEPATypHI 110 § IK-1.1,
2 6 TEME YcTHBIH ompoc I1K-5.2,
MPOMBIIIICHHOM
HpOH3BOZICTEE JIUCIUIIIAHBL. I1K-9.3
Pabora ¢
JNEKTPOHHBIMU
OHOIMOTEKAMH.
Wroro no pazaeny 6 18
2. TIpou3BOACTBO YyryHa B TOMEHHBIX Meyax
N3ydenue
y4eOHOM, HayqHOH
W CIIPaBOYHOM
2.1 CeIpbeBBIe MaTEpHAIIBI JMTEPATYpBI MO | o . MK-1.1,
JIOMEHHOM IIJIaBKH M UX 1 2 2/1,51 4 TEME POMEKYTOHHBIN I1K-5.2,
MOJIrOTOBKA JTUCHIUTUTAHBI. 3auet I1K-9.3
Pabora ¢
JNEKTPOHHBIMU
O6ubnroTexamu.




2.2 KoHctpykius
JIOMEHHOMH Teun

Nzydenne
y4eOHOli, Hay4yHOM
U CIIPaBOYHOM
JIUTEPATypPhl O
TeMme
JTACIUIUIAHEI.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

VYeTHBIl ompoc

IK-1.1,
IK-5.2,
ITK-9.3

2.3 JloMeHHBI# mporiecc

0,5

12

Nzydenne
y4eOHOli, Hay4yHOM
U CIIPaBOYHOM
JUTEPATypPhI O
TeMme
JTACIUIUTAHEI.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

VYeTHbIi ompoc

IK-1.1,
IK-5.2,
ITK-9.3

Hroro no pazneny

8

4,5/1,51

20

3. HpOI/ISBO,Z[CTBO CTaJIn U IBCTHBIX METAJIJIOB

3.1 O6mme 0CHOBEI
CTaJIEIIaBUIILHOTO
TIPOU3BOJICTBA.

0,5/0,51

Nzyuenue
yueOHOM, HAYYHOH
U CIIPaBOYHOU
JUTEPATYpPHI 110
TeMe
JTUCLIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMU
O6ubnoTeKamu.

3amura
MIPAKTHUECKOI
paboter Ne 1

IK-1.1,
IK-5.2,
IK-9.3

3.2 KonseprepHoe
MPOU3BOJICTBO CTAIN

W3yuenune
y4eOHOM, Hay4HOH
U CIIPABOYHOM
JUTEPATYPHI 110
Teme
JTUCLIUTUINHBI.
PaboTa ¢
3JIEKTPOHHBIMU
OubmmoTekaMu.

3amura
MPaKTHYECKOU
pabdotsr Ne 2

MK-1.1,
IK-5.2,
IK-9.3

3.3 BrelmiaBka craiau B
DIIEKTPHUYECKUX TTeYax

2/11

10

Nzyuenue
yueOHOM, HAYYHOMH
U CIIPaBOYHOU
JUTEPATypPhI IO
TeMe
JACIUTUTAHEL.
Pabora ¢
JNEKTPOHHBIMU
OubIMoTEKaMU.

YcTHBI onpoc

IK-1.1,
IK-5.2,
IK-9.3

CTaIu

3.4 KoBmieBas 00paboTka

2/11

Nzyuenue
yaeOHOU, HAyTHOH
U CIIPaBOYHOU
JIUTEPATYPHI 110
TeMe
JTUCLIUTUINHBI.
Pabora ¢
3JIEKTPOHHBIMU

OMOIMOTEKAMU.

YcrHBli onpoc

IK-1.1,
IK-5.2,
I1K-9.3




3.5 PaznuBka cramu

4211

10

Nzydenne
yueOHOli, Hay4HOM
U CIIPaBOYHOM
JIUTEPATypPhl O
TeMme
JTACIUIUIAHEBI.
PaboTa ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

VYeTHBIH ompoc

IK-1.1,
IK-5.2,
ITK-9.3

3.6 Meramtyprus Meny,
HUKEJS ¥ aTIOMHHUS

16,4

Nzydenne
y4eOHOli, Hay4yHOM
W CIIPaBOYHOM
JUTEPATypPhI O
TeMme
JTACIUTUTAHEI.
PaboTa ¢
JNEKTPOHHBIMHU
OHOIMOTEKAMH.

3amura
HHIUBHAYATBHOTO
3aaHNUS

IK-1.1,
IK-5.2,
ITK-9.3

Wroro no pasneny

18

11,5/4,51

54,4

Hroro no JUCHUIIIINHE

32

16/61

92,4

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C penplo peanu3aluyd KOMIETEHTHOCTHOIO IOAXO0JA, a Takke (QOPMHUPOBAHUSA MU
pa3BUTHS NPOPECCHOHATBHBIX HABBIKOB OOYYAIONIIUXCS PEANTU3YIOTCS CIEIYIOLINe CPeICTBa,
Croco0bl U OPraHU3allMOHHbIC MEPOIIPUATHS

- U3Y4YEHHE TEOPETHUECKOr0 MaTepuaya AMCLMILIMHBI Ha JIEKUUAX C MCIOJIb30BAaHUEM
KOMITbIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOATEIbHOE HW3Y4YEHHE TEOPETHYECKOI0  MaTrepuaja JAUCHUIUIMHBL  C
UCIIOJIb30BAHUEM METOANYECKHX Pa3padOTOK, CleUaIbHOW Y4eOHOM U Hay4yHOU JINTepaTyphl;

- ¢dopmupoBaHue u pa3BUTHE MNPOPECCHOHAIBHBIX HABBIKOB OOyYarommxcs Ha
HPAaKTUYECKHUX 3aHATHUIX.

B u3noxeHuMu JEKIMOHHOTO Marepuala U MpU NPOBEACHUM NPAKTUYECKUX 3aHATUI
IPENonaraeTcsi Nepexo]; 0T pPenpoAyKTUBHBIX METOJI0B OOyYeHHs K YaCTUYHO-TIOMCKOBBIM U
UCCJIEI0BATEIbCKUM METOAaM, Pa3BUBAIOLINM JIOTHUECKOE, TEOPETUUECKOE MBIIIJIEHUE, YMEHUE
apryMeHTHpOBaTh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eIbl0 BO3MOXKHO
MCII0JIb30BaHUE METO/I0B 3BPUCTHUECKUX BOIIPOCOB U Op3MHCTOPMUHTA (MO3rOBOM aTaku).

IIpu npoBeneHNM NPAKTUYECKUX 3aHATHI MPEANoaraeTcsi UCHOoIb30BAHNE TEXHOJIOTUU
B3aMMOOOYYEHUS.

CamocrodrenbHas paboTa CTYICHTOB JOJDKHA OBITh HalpaBlieHa Ha 3aKpeIuieHue
TEOPETUYECKOr0 MaTepuaa, U3J0KEHHOro IpernoaaBaresieM, Ha IpopaboTKy TeM, OTBEJIEHHBIX
Ha CaMOCTOATENbHOE H3yY€HHUE, Ha IOATOTOBKY K IPAKTUYECKMM 3aHATHSAM, HOJATOTOBKY K
WUTOTOBOM aTTECTALIUH.

B xope 3aHsaTHii IpennonaraeTcs UCIOIb30BaHUE KOMIUIEKCA HHHOBAIMOHHBIX METO/10B
AKTUBHOI'O 00Y4YEeHHUsI CTYI€HTOB, BKJIIOYAIOIIETO B ce0sl:

- co3laHue NpoOJEMHBIX CUTyallMil C [OKa3aTeIbHBbIM pEIIEHHEM MpPOOJIEeMBI
IIpernoaaBaresiem;

- CaMOCTOSATENbHYI0 TIOMCKOBYIO J€SITEIbHOCTh B pEIIEHUH YYEOHBIX MpobiieMm,
HaIpaBIIIEMYIO MTPENnojaBaTesieM;

- CAaMOCTOSITENILHOE PELIEHUE MTPOOIIEM CTYA€HTaMU 10 KOHTPOJIEM MPEIo1aBaTesl.

Peanu3anuss WHHOBAIlMOHHBIX METOJIOB OOYYEHHS BO3MOXHAa C HCIHOJIb30BAHUEM
CJIETYIOIINX TPUEMOB:

- MHCTPYKTaX CTY/AEHTOB II0 COCTABJIEHMIO TAOJHI], CXeM, I'paQUKOB C IPOBEIECHUEM
MOCIIEAYIOLIETO UX aHAIN3a;

- TPUMEHEHHE PEKOMEHJAIMH 110 COCTaBICHUID TE3UCOB M KOHCIEKTOB IO
IPOYUTAHHOMY MaTepHay;

- packpbITHE NpenojaBaTeleM NPUYMH M XapakTepa HeyAad, BCTPEHAIOLIUXCS IpH
pelieHny npoodiem;

- IEMOHCTpALUs aTbTEPHATUBHBIX IOJIXO0/10B K PEIIEHUI0 KOHKPETHOU MPOOIIEMBI;

- aHAJIN3 MOJTyYEHHBIX PE3YJIbTAaTOB U OTHICKAHHUE TPAHUI] UX IPUMEHUMOCTH;

- ICTIOJIb30BaHKE 33JaHUH I CAMOCTOATENBbHOM pabOThI ¢ M30BITOUHBIMU JAHHBIMH.

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B npuiioxeHuu 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 0O0ecneueHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
OCHOBBI METAJLTYPrUYECKOr0 MPOM3BoicTBA : yueOHuK / B.A. burees, K.H. Bnosun,



B.M. Konokonsues, B.M. Canranuk. — Cankr-IlerepOypr : Jlanb, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Tekcr : snekTpoHHbIH /| DAeKTpOHHO-0MOIHOTeUHas cucTeMa «JIaHby :
[caiir]. — URL: https://e.lanbook.com/book/90165 — Pexum gocTyma: s aBTOPH3.
MOJIb30BaTENEH.

0) lonoJiHMTEIbHASA JIUTEpaTypa:
1. Coopurukos, I'.C. CoBpeMeHHbIE MPOOJIIEMbl METALIYPrUU M MaTepPUATOBEICHUS -
THJIPO-JIMHAMHMKA U MacCOOOMEH B MHOTO(a3HBIX CHCTEMax METAUTYpruM . ydeOHoe mocobue /

I'.C. CoopmmkoB, C.H. YubmzoBa. — Mocksa : MUCUC, 2016. — 141 c¢. — ISBN
978-5-87623-998-3. — TekcT : 21eKTpOoHHBIH // DieKTpOHHO-OMOMIMOTeYHast cuctemMa «JlaHby:
[caiir]. — URL: https://e.lanbook.com/book/93667. — Pexum pgocryma: Ui aBTOPHS.
II0JIB30BAaTENECH.

2. Kocmun, B. B. OcHoBBI HayuHbIX ucciemaoBanuii (O0muii Kype) : yuebHoe mocobue /
B. B. Kocmun. — 4-e u3zn., nepepad. u gorn. — Mocksa : PUOP : UHOPA-M, 2020. — 238 c. +
Homn. marepuansl [OnekTpoHHbIH pecypc]. — (Bwicmiee oOpazoBanme). - ISBN
978-5-369-01753-1. - Tekcr : JIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1088366 (mata o6pamenus: 01.09.2020). — Pexum
JIOCTYTIA: IO TIOJTTHCKE.

3. OCHOBBI Hay4HBIX HCCIIEIOBaHHU [DIEKTpOHHBINH pecypc]: yueOHoe mocodue/b.U.
I'epacumos, B.B. [Ipo6simesa, H.B. 3no6una u nap. — M.: ®opym: HUL] Madpa-M, 2013. — 272 c.
— Pexxum poctyna: http://znanium.com/bookread.php?book=390595 . - 3arnaBue c 3kpaHa. —
ISBN 978-5-91134-340-8. (mata obparenus: 01.09.2020)

B) MeToanyeckune ykazaHus:

M.B. IloramoBa, U.B. MaxkapoBa, A.B. Ilucuackuna, M.I.IloramoB Koncrekr
JEKUUH 10 AUCHUILIMHE «OCHOBBI METAJUTYPTHYECKOT0 TPOn3BoACTBay. [IponsBoacTBo cranu B
KHUCJIOPOJIHBIX KOHBepTepax: yueb. mocobue / M.B. Ilotamosa, M.B. Makaposa, A.B.
IMncuackuna, M.I'.IToranoB, Marnuroropck: M3a-s0 MarHutoropck. roc. Texs. yH-ta um. I'.1.
Hocosa, 2016. 91 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecneuenne

Haumenoanue [10 Ne norosopa Cpok aeicTBus JTUIIEH3UN
MS Windows XP

Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager cB0OOHO pacrpoctpansemoe [10 OCCCPOUHO

MS Off_lce 2003 Ne 135 o1 17.09.2007 0eccpouHO
Professional

7Zip cB0OOHO pacrpoctpansemoe [10 OCCCPOUHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/93667
https://znanium.com/catalog/product/1088366
http://znanium.com/bookread.php?book=390595

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccbuika |

Hanuonanpnas
undopManMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHACKC HAYYHOI'O IIMTHPOBAHMUS
OneKkTpoHHas 0a3a NEPHOIUYECKUX HW3IAHHI
East View Information Services, OO0 «MMBUC»
[Touckosas cuctema Axanemus Google (Google
Scholar)
MexayHapoaHast HayKOMETpHIeCKas
pedepaTuBHas u nonHoTeKcToBas Gasa manubx |http://webofscience.com
HayyHbIx u3ganui «Web of science»
MexayHapoaHas pedepaTuBHas u
MOJIHOTEKCTOBAsl  CIpaBouHas 0asza  JIAHHBIX
Mexaynapoanas 0a3za MOJTHOTEKCTOBBIX
»KypHaoB Springer Journals

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTIHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

http://scopus.com

http://link.springer.com/

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOG o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:

1. YuyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYECHMs, CIYKaLIMMU Ui HpPEJCTaBICHUS y4eOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, Nepeaaddl U
npezcTaBieHus yueOHoH nHpopMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. Y4eOHast ayquTopus Ui IPOBEICHHS MPAKTUUYECKUX 3aHATUH OCHAILICHA:

- TEXHUYECKHUMH CpEJCTBAMHM OOYy4YEHHS, CIYKalUMHU JI IPEeACTaBICHUS y4eOHOMN
uHpopMaluu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPaHEHMs, Nepeaayd U
npeJicTaBiIeHus yueOHOM HHpopManuy;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. YuebOHast ayauTopus JJIsl TPYNIOBBIX U MHIMBHUIYaJbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOUYHOM aTTECTALIUN OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TTomerieHue 7151 CaMOCTOSATENIbHOM pabOThI OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAHHON MeOeIbIo.

5. Tlomemienne niast XpaHeHHS M NPOPHIAKTHUECKOTO OOCIY>KUBAHHS Yy4eOHOTo
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNJIaKaMy JJIsl XpaHeHHsI y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAIlUN U MaTepUaoB.


https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://scholar.google.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/

NPUNOXEHMUE 1

Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSAATEIbHOM PadoThl 00y4aArOINXCSI

AynuTOopHas caMOCTOsiTeNIbHAs paboTa 00y4YaromUXCsi OCYIECTBIIICTCS HA MPAKTHUYECKUX
3aHATUAX B BUJIE BBIMOJIHEHUSI MPAKTUUYECKUX 3aJIaHUM U PEIlIeHus 3a]a4, B KOTOPBIX COUETAIOTCS
AJIEMEHTBI TEOPUU U MPAKTHUKUA METAJLUTYPTHYECKUX MPOILECCOB MO 33aJlaHUI0 U 0] KOHTPOJIEM
npernoaaBaress.

BueaynutopHas camocTtositenpHas paboTa oOydaroluxcsi OCYIIECTBISETCS B BUJE
U3YYEHHUS y4eOHOU JIUTEepaTyphl O pa3zesiaM AUCIHUILTUHBL.

IlepeyeHb NpakTHYECKUX PAdOT MO JUCHUILIIUHE

I/IHCTPYKTa)K I10 TCXHHUKC 0€e30macHOCTH B 1a0 opaTopruu MOICIINPOBAHUSA
CTAJICIINIaBUJIbHBIX IIPOLECCOB.

IIpakTnueckas padora Ne 2 li3yueHue KpUCTANIMYECKOTO CTPOECHUSI U
MaKpOCTPYKTYpPbI CTAIIbHBIX CIUTKOB;

IIpakTuyeckass padora Ne 3 N3ydyeHne KpUCTAUIMUECKOTO CTPOCHUA U
MaKpOCTPYKTYPbI HEMPEPBHIBHOIHUTHIX 3arOTOBOK;

OuneHo4HBbIE CPeCTBa ISl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH, POMEeKYTOYHO
aTTecTalMy 10 UTOraM OCBOCHMS IMCIUIJIUHBI:

[IpomexxyTounblii 3auet. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAIIOB U 3a/1a4u
MeTaJIITypruuecKoro npou3BoacTaa. [IpuMeHeHue xenesa u ero criaBoB. Pazpurue
METaJUTyprUu€CKOU MPOMBIIIIIEHHOCTH. POJIb METaNI0B B COBPEMEHHOM ITPOMBIIUIEHHOM
npou3BoACTBE. ChIpbEBbIE MaTepUalbl JOMEHHOM TUIABKU U UX MOJITOTOBKA.

Bornpockl K 3al1uTe MpakTHYecKon Da6OTLI Ne 1:

. UTo BXOAMT B MOHATHE "KPUCTAJUINYECKOE CTPOECHUE" CTAIBHOIO CIIUTKA?
. Uto Takoe "KpUCTaJTHYECKas 30Ha" CTATHLHOTO CIIUTKA?
. Kakue kpucramummueckue 3056l UMEIOTCS B CTAJIBHBIX CIIMTKAX M KaK OHU PACIIONIararTcs?
. UTo BXOAMT B MOHATHE "MaKpPOCTPYKTypa CTAIbHOIO CIUTKA"?
. UTo Takoe ycago4yHas pakOBHHA U KaKOBa MPUYMHA €€ 00pa3oBaHUs?
. B kakux cnuTkax MOKET OBITh ycaJ0uHas paKOBHHA M TJI€ OHA PacIoyiaraeTcs?
. B Kkakux cauTkax ycano4Has pakoOBHHA OTCYTCTBYET U IoueMy?
. B kakux ciuTKax UMeITCs ra30Bble My3bIPH U IOYEMY OHH 00pa3yroTcs?
. Kakue razoBele my3sIpyd UMEIOTCSI B CIIMTKE KHUILALIEH CTaIM Y KaK OHM PacrojIOKeHbI?
10. B yeM oTiinume MakpOCTPYKTYpPBI CIUTKOB KUIISIIIEN CTAIM  IIPH MEXAHUYECKOM H
XUMHYECKOM 3aKyIIOpUBAaHNN?
11. YTo nponcXOauT ¢ Ta30BBIMH ITY3BIPSIMH CIUTKA KUITALIEH CTaIH MPU ITPOKaTKe?
12. Kakyro MakpoCTpYKTypy UMEET CIUTOK IOJYCIIOKOWHOM cTanu?
13. YTo nponcXoauT ¢ pa3IM4YHbBIMUA HAPYIIEHNUAMH CIUIOIIHOCTH METaJljla P MPOKATKe
CJIMTKA MOJYCIIOKOWHOM cTanu?

O 001N DN K W~

Bonpocs! K 3ammre npakTuyeckon padoTer Ne 2:

1. Kakue kpucTaqimnueckue 30Hbl UMEIOTCS B HETPEPHIBHOJIUTON 3ar0OTOBKE M KaK OHU
pacrosiararorcsi?



2.Yro mpenctaBusieT co00# CTPYKTypa TPAaHCKPUCTAIITU3AIMH U JJIS KAKUX 3arOTOBOK OHA
xXapakTtepHa?
3. Kakum 006pazom npu nu3ydeHUH NOMEPEYHOT0 TEMILIETA OMPEAEIISIOTCS CTOPOHBI MAJIOT0
OOJIBIIIOTO PAIMYCOB 3ar0TOBKH, OTIMTON HAa MHJI3 ¢ M30rHYTO# TEXHOJIOTHYECKON OChIO?
4. B yeM CX0XeCTh MaKpOCTPYKTYPBI COPTOBOM U CIII00BOI HENPEPHIBHOIUTHIX 3arOTOBOK?
5. B ueM oTiimune MakpOCTPYKTYphl COPTOBOM M CIII00BOI HEMPEPHIBHOJIMUTHIX 3arOTOBOK?
6. Kak oriinuaercst MeTai, OTJIMTBIA HETIPEPBIBHBIM U OOBIYHBIM crIoco0amu, 1o
XUMHYECKOW HEOJTHOPOAHOCTH?
7. KakoBbI IPUUYMHBI OTINYHUSA XUMUYECKOW HEOJHOPOAHOCTH METAIlIa HEIPEPBIBHOJIUTON
3aroTOBKH U OOBIYHOTO CIUTKA?
8. Kakue a1eMeHThl 30HaJIbHOW XMMHUYECKON HEOAHOPOIHOCTH HaubojIee XapaKTepHBbI IS
HEMPEPHIBHOJIUTON 3aTOTOBKHU?
9. Kakue moBepXHOCTHBIE JEPEKTHl MOXKET UMETh HEMPEPHIBHOINUTAS 3aTOTOBKA?
10. KakoBbI Ipu4MHBI BOSHUKHOBEHHS KaXK/I0TO BU/Ia MOBEPXHOCTHBIX AE(PEKTOB?
11. Kakue BHyTpeHHUE 1e(PEKTHl MOKET UMETh HENPEPHIBHOJINTAS 3arOTOBKA?

Ycrubiit onpoc. JlomeHHbli iponece.  I[Ipoiieccsl B TopHE IOMEHHOM MeYH.
Pacnipenenenue MmarepraioB Ha KOJOIIHUKE TOMEHHOM NIeuu Npu 3arpy3ke. [loBenenune
MIPUMECHBIX JIEMEHTOB YyTr'yHa: BOCCTAHOBIIEHUE Mapraniia, KpeMHus, pochopa, BaHaaus u
tutaHa. YyryH u ero kauectBo. O0pa3oBaHue 4yyryHa. Buapl 4yryHoB, BBIILJIaBISIEMbIX B
JTOMEHHBIX nevax. [loBenenue cepsl B JoMeHHOI 11aBke. OCHOBHAs peakius necyabdypauud B
TOpHE MeYu ¥ BHEJIOMEHHAs! IeCyabyparusi.

IIpuMep HHAUBHAYAJIBHOIO 3aJaHUS:
Bapuant Nel

e B cpeje 3IeKTpOoHHbIX Tabnul Excel paccuntaTh HCXOIHBINA COCTAB MIMXTHI JUIs BBIILIABKH
CTaJIM B KMCJIOPOJHOM KOHBEpTepe (MCXOIHBIE JaHHBIE TI0 BapUaHTaM);

® CpaBHUTh TEXHUKO-DKOHOMHUYECKHE MOKa3aTenn paboTsl JoMeHHbIX nedyeit Ne§ (¢ b3VY) u
Ne 4 (koHyCHOE 3arpy304HOE YCTPOUCTBO);

e ucnoib3ysd naker «OmnucaTenbHas CTaTUCTHKA» IPOAaHAIN3UPOBaTh BBIOOPKY u3 1300
maBok B KKII.



HNPUJIOKEHHUE 2

OueHoYHBbIE CPeACTBA 1/ IPOBeIeHHs MPOMEKYTOUHOI aTTecTalluu

tl) HﬂauupyeMbtepeayﬂbmambt 06yltemm U OUueHovHbole cpedcmea onsa npoeedenuﬂ npomeofcymounoﬁ ammecmavyuu:

CTpyKTypHBIT
JNIEMEHT
KOMITETEHIINU

[Tnanupyemsble pe3yabTaThl 00ydeHUS

O1cHOUHBIE CpeACTBa

[1K-1: CriocobeH aHannM3upoBaTh MOKAa3aTesId TEPMOANHAMUYECKHIX, TETJIOBBIX M XMMUUECKHUX MIPOLIECCOB B IOMEHHOI IIIaBKe

IK-1.1

OreHMBaeT TEKYIYIO IPONU3BOACTBEHHYIO
CUTYALIMIO, IaPAMETPBI U IIOKA3aTENH
TEXHOJIOTUYECKHUX IIPOLECCOB IIPOU3BOJCTB
araoMepaloOHHON MMUXTHI, IPOBOAUT
TEXHMYECKYIO JUAarHOCTUKY 000py10BaHHS
arj0I0MEHHOI0 IIPOU3BOJCTBA

IIpuMepHbIii NepedeHb TeOPeTHYECKUX BONPOCOB K IK3aMEHY:

e Ponb 4epHBIX METANIIOB B c(epe YeTOBEUECKOH NeITeNbHOCTH

e Yro Takoe uyryH?

e  OOmas cxeMa IPOM3BOJICTBA YEPHBIX METAIIOB.

e OCHOBHOE pa3JIN4Me YyryHa ¥ CTaan?

e OOmas cxeMa MPOU3BOACTBA YEPHBIX METAUIOB. MeECTO MEeTalIypruueckod MpPOMBIIUIEHHOCTH B
HKOHOMHKE CTPAHBI M MUPA B IEJIOM

e [lepcrnekTuBbl ¥ MOTEHIMA PA3BUTHUS Pa3BUTHs YEPHOU MeTaLLypruu PO

e  XuMHUYECKHUH COCTaB XKeJe3HBIX pyl. TpeOoBaHMS K Ka4eCTBY KeJIe3HBIX Pyl U HEO0X0AUMOCTh MOTOTOBKH
UX K JIOMEHHOH IUIaBKE

e Twumsl xeNne3HbIX py/ 1o pyRoodpasyromeMy MuHepary. OCHOBHbBIE MECTOPOXKACHHS KEJIE3HBIX PYA.

e  Dmrochl JOMEHHOH MIaBKU, TEXHOTEHHOE ChIPBE.

° Croco0Osl MOATOTOBKH pyA K ,I[OMGHHOﬁ miaBke. Ha3Hadenue u XapaKTCepuCTUKa crroco0oB OKYCKOBaHU
JKCJIC30PYAHBIX MATEPUATIOB.

L4 CyHIHOCTI) arJIOMEpanroOHHOIO IpoI1ecca.

L4 HpﬂMOG N KOCBCHHOC BOCCTAHOBJICHHC OKCH/IOB. Ocob6ennoctu. IlokazaTenu. CpaBHCHI/IG npsaMoro u
KOCBCHHOI'O BOCCTaHOBJICHUS.

BoccranoBienue kpeMHMs, MapraHia, BaHausl ¥ TUTaHa B JOMEHHOU €Y.
O6pa3oBaHue 4YyryHa B JOMEHHOH IeYr. Buabl 9yryHOB, BBIIIJIABIIEMBIX B JOMEHHBIX TI€4ax.
[[ImaxooOpa3oBaHue B JOMEHHO reun. I1epBUYHBIN, TPOMEKYTOIHBIH, KOHEUHBIH nutak. CocTaB KOHEYHOTO

nutaka. TpeGoBaHUs K IUIaKaM.

[ToBenenue u 6anaHc cephl B TOMEHHOW neur. BHenoMeHHas aecyibdypanus 4yryHa.
OCHOBHBIE ITyTH H CIIOCOOBI CHUIKEHHS PAacxXo/ia KOKCa IPH BBIMJIABKE YyTyHa.




e (OOmee yCTpOMCTBO U COCTaB KOMIUIEKCA TOMEHHOU TICYH.
e  Brimyck u yOopka npoyKToB miaBKu. JInTelHbIi 1BOD.

IIK-1.2 Pemmaer npodeccnonanbHbIe 33/1a4H 110 IIpumepHbIi epedeHb NPAKTHYECKHUX 3aJaHHI:
TUITAHUPOBAHUIO POU3BOACTBEHHBIX 33aHUN U
- 0, 0,
KOPPEKTHPOBKE MPOLIECCOB MPOM3BOCTEA onpeaeUTb OKUCIUTEIBHYIO CIIOCOOHOCTh arjaoMepara, COZepIKaLLIErO 60 % Feys, 1 15 % FeO.
. - OTIPEIEINTh OKUCIUTENBHYIO CIOCOOHOCTh OKAIMHEL, comeprkateii 70 % Feys, 11 73 % FeO.
arJIoIOMEHHOW MPOAYKIMH C 00OCHOBAaHNUEM . oco o Qi
- CKOJIBKO I3BeCTH, copepxateit 85 % CaO, motpeOyercs ms onmtakoBauws 0,7 % Si B 300 T )KUIKOTO MeTallIa, €CITi
MPUHSTBHIX TEXHUIECKUX M TEXHOJIOTHYECKUX OCHOBHOCTB IILTAKa-3,5 ?
Mep
IIK-1.3 OcyniecTBIsIeT KOHTPONb CHIPbsI, MATEPHAIIOB, IIpumepHBbIii IepeyeHb NPAKTUYECKUX 3aJaHMIl:

HCIPABHOCTH 000PYIOBAHUS U TEKYIIUX
OTKJIOHEHUH OT 3aJaHHBIX [1apaMeTPOB UL
obecrieucHus TPeOyeMOro KauecTBa
arJI0JIOMEHHOMN MPOIYKIMH B TIPOIIecce ee
MPOM3BOJICTBA

- Ha CKOJIbKO MOBBICUTCS OCHOBHOCTb IIIJIaKa, €CJIU K 35 T nuiaka, cogepixkaiiero 43 % CaO u 13 % SiO, 106aButh
7 T u3BectH, coaepxkaieit 87 % CaO u 2 % SiO, ?

TIK-5: Crocoben OIMPCACIIATL OPraHNU3allMOHHBIC MCPBI JIA BBIIIJIABKU CTAJIM B KOHBEPTCPC

TIK-5.1 O1neHnBaeT X0 U Pe3yNbTaThl IPOU3BOACTBA IIpumepHBbIii NepeyeHb TEOPeTHYECKHX BOIPOCOB K IK3aAMEHY:
CTaJId B KUCJIOPOJHOM KOHBEPTEPE

e Yo Takoe crans?
Kakue cranennaBuiIbHbIE arperatsl MOTYT HCIOIB30BATHCS AN BHIILUIABKY CTaIH?
e  Ha3oBuTe MUXTOBBIE MaTepHalbl, KOTOPBIE UCIOIb3YOTCS IIPU BBIILUIABKE CTAU B KUCIOPOAHOM
KOHBEpTEpE.
e  (CBoliCTBa METAJUTyprHYECKUX PACILUIABOB: YYT'yHa, CTAI U IIAKOB.
e  TemnepaTypHBbIH peXHUM B KUCIOPAHOM KOHBEpTEpE.
e  DOran 3ayimBKky 9yryHa B KK.
e IIponyBka kak OCHOBHas TexHosoruueckas onepaunus B KK.
e «IloBanmka» KOHBepTEpA.
e  OcCHOBHBIE ITapaMETPBI KUCIOPOTHOTO AYThS: YHCTOTA, TABICHHE, WHTCHCUBHOCTh MPOIYBKH,
CKOPOCTb UCTEUEHUS], IJIOTHOCTD
e  CTpyKTypa KOHBEPTEPHOI1 BaHHBI

[IK-5.2 Pemraer npodeccronansHbIE 3312491 1O IIpumepHbIii IepeYeHb NPAKTUYECKUX 3aJaHMIl:

IJTAHUPOBAHUIO TIPOU3BOICTBEHHBIX 33JIaHUH U
KOPPEKTHPOBKE MPOIECcCca BBHITUIABKH CTAU B
KOHBepTepe ¢ 000CHOBAHWEM IIPUHSTHIX

1. OcobeHHOCTH TEXHOJIOTHH IIepeiesia HI3KOMapraHIIOBUCTHIX YyTyHOB.
2. OcobeHHOCTH TEXHOJIOTHH Heperena (pochOopHCTHIX YyTyHOB.




[IK-5.3

TEXHUYCCKUX U TCXHOJIOTUYCCKUX MCP

KoHTpomnupyer TeXHONIOTHYeCKUi mpoLuecc
BBITUTABKU CTall B KOHBEPTEPE, BEICHNE
YUETHOW TOKYMEHTALNH, TIPOLECC yX01a U
MPOQHUITAKTHYECKOTO 0CMOTPa 000pyIOBaHHS
KOHBEPTEPOB

OcoOeHHOCTH TEXHOJIOTHH TIepe/elia BaHaJUHCOAEPKALINX YyTYHOB
KoppekTrpoBka TEXHOJIOTUU KOHBEPTEPHOH IJIaBKH P NPOTyBKE POCHOPUCTOro UyryHa
5. CdopmynupoBaTh IPOU3BOICTBEHHOE 3aJ]aHUE Ha BHIIUIABKY cTaiu Mapku 1712C

W

IIpumepHbIii NepeyeHb NPAKTHYECKUX 3aaAHHUI:

e JluHaMMKa cOCTaBa LIJaKa 0 XOAy IPOJYBKU B KOHBEPTEPE ¢ BEPXHEU NoJaduel 1yThs

e JlaTh XapaKTEPUCTHKY MPOLECCY OCMOTpPA U 3alpaBKH (yTEPOBKH

e  Onwucatb METOJBI OTIPEEIICHNS TTOKa3aTesIei KOHBEPTEPHOH IIaBKU

e  OmpenenuTh OCHOBHBIE TIOKA3aTEIN KOHBEPTEPHOH IIIaBKH, NPEAIOKUTh MEPOIPHUATHS IO OBBIIICHUIO
BBIXO/1a TOJTHOTO METallIa B KUCIOPOIHO-KOHBEPTEPHOH

[1K-6: CriocobeH omnpeaensTh OpraHu3alMOHHbIC U TEXHUYECKUE MEPBI A7l BBIITOJIHEHHS IPOU3BOJICTBEHHBIX 33aJaHUi 110 BHEIIEUHOI 00paboTKe cTanu

I1K-6.1 Pemaet npou3BoACTBEHHBIE BOIIPOCHI, IIpuMepHBIi epeYeHb TEOPETHYECKHX BOIIPOCOB K IK3AMEHY:
3aBsI3aHHBIE C BEJICHUEM TEXHOJIOIHYECKOTO
nporiecca, pa3paboTKoii 1 000CHOBAHUEM e  TexHomoruueckas MoCie0BaTeIbHOCTh NIPOBEICHUS IPOIIECCOB KOBLIEBOH 00pabOTKH.
NPHHATHIX TEXHUYECKHX M TEXHOJOTHHEECKUX e IIpaBuia 6e30MaCHOCTH IIPH  BEJCHHUHM IIPOLIECCOB KOBIIEBOH 00pabOTKU CTANH.
Mep 110 YCTPAHEHHIO HAPYIIIEHHi PARKIT e  TexHOIOTHYECKHE MEPHI SKCITyaTaUHH o0ciy)uBaHust 000PYI0BaHUsI U151 KOBIIEBOW 00PaOOTKH CTaIH.
SKCTUTYTAIIHH H TEXHHIEOKOTO 0BTy KHBAHMA Mepsl 10 yCTpaHEHHIO HapyIICHUH MPAaBHII SKCIUTyaTalui U TEXHHIECKOTO 00CITy)KUBaHUS 000pYAOBaHUS
000pyIOBaHUS.
[1K-6.2 OreHUBaeT TEKYILYIO POU3BOACTBEHHYIO IIpuMepHBIii IepeYeHb NPAKTHYECKUX 3aJaHMIl:
CUTYAIIHIO, TapaMeTPHI U TOKa3aTeIn
TEXHONOTHYECKUX TIPOLIECCOB BHEIIEYHOI e TexHonorudeckas 1ocjie0BaTeNbHOCTb IPOBEICHUS MIPOLIECCOB KOBIIEBON 00PaOOTKH.
06paBOTKH CTATH, IPOBOUT TEXHUYECKYTO e  KouTpos nporecca KOBIIEBO 00pabOTKH CTAJIH.
JMATHOCTHKY 0GOPYIOBAHHS JUTS BHETIEUHO e Oco0OeHHOCTH mpoLecca PaCKUCIICHUS CTaIH, 000pYAO0BaHHE ISl PACKHUCIICHUSL.
oBpaboricH e OcoOeHHOCTH IpoIIiecca JISTUPOBAHUSI CTAIH, 000pYOBaHUE JUIsl JISTUPOBAHHSL.
e  OcobeHHOCTH Iporecca IecyIb(dypaliy CTaan, 000pyAoBaHUE IS JIeCyIb(Qypalin
e  Tpaiib-anmapar, Ha3HaYEHHE, YCIOBHUS
I1K-6.3 KonTtponupyer TexHOIOrn4eckue mpoueccsl

BHETIEYHOH 00pabOTKH CTalu

IIpuMepHbIii NepedeHb NPAKTHYECKHX 3aJaHUI:

TexHosornyeckas 1mociae10BaTeIbHOCTh IPOBEJECHNUS ITPOIIECCOB KOBIIEBOH 00padOTKH.
KonTpons nponecca koBuieBoit 00padboTKu cTaiiu.

OcobeHHOCTH TTpolIecca PACKUCIIEHHS CTaH, (DAaKTOPBI, BIUSIONIME Ha IPOLECC.
OcobeHHOCTH ITpoLIecca JISTHPOBAHUS CTAJIH, (PaKTOPHI, BIMSIOIINE Ha MPOLIECC.
OcobeHHOCTH ITpolecca Iecynb(ypaluu

SR W=




[K-9: CniocoGen onpenessiTh TEXHUUECKHE MEPHI 110 HEMPEPHIBHOM pa3ivBKe CTAIN

[IK-9.1 Pemraer 3amauu, CBSI3HBIE C COCTOSIHUEM I[IpumepHbIii NepedeHb TEOPETHYECKUX BONPOCOB K IK3aMeHY:
000pyIOBaHUs [JIsl HEIPEPHIBHON Pa3IUBKU
CTalIN, aHAITH3HPYET PaboTy 060y OBaHIS 1. 3apoxzIeHHe M POCT KPHCTAIUIOB. _
JUTS HETIPEPHIBHOH Pa3THBKH CTATH, 2. Kpucraniandeckasi CTpyKTypa HENPEPHIBHOJIMTOM 3aTrOTOBKH.
3. YcanouHble SBICHUS IPU KPUCTAIUTU3ALNH CTAJIH.
OTKJIOHCHITT TApAMCTPOB ? A3TUBKH OT 4. JIuxBauus 3J1€MEHTOB ¥ XMMHUUECKasi HEOTHOPOIHOCTb 3aTOTOBKH.
YCTaHOBJICHHBIX SHAYCHUH 5. Tlepepacnpe/eeHue ra30B ¥ HEMETATMUECKUX BKIIOUEHHUH IPU KPUCTAILIM3AINN METaa.
6. OCOOGEHHOCTH COBPEMEHHBIX JINTEHHO-TTPOKATHBIX KOMILJICKCOB.
7. BHyTpeHHuE NeeKThl HEIPEPHIBHOIUTOM 3arOTOBKH.
8. [ToBepxHOCTHBIE e(hEKTH HENPEPHIBHOINTOMN 3arOTOBKH.
9. lehekTsI (hOPMBI Henpepvl8HOIUMOU 3A20MOBKU
IIK-9.2 Opranusyet 6ecnepe0oiiHyio padboTy 1o IIpumepHBbIii NepeyeHb NPAKTHYECKUX 3aJaHMIL:
MOCTAaBKE METaJUIa JUIS PA3IMBKU CTalll
— TOJIIIMHY CJIOS 3aTBEPJICBILIETO METAIIA B HEMPEPHIBHOINTOMN 3arOTOBKE JUIS PA3IMYHBIX MECT
TeXHOJIornueckoro kanaima MHJI3;
— MIPOOIDKUTEIBHOCTD 3aTBEPACBAHNS HEIPEPHIBHOINTHIX 3aTOTOBOK PA3JIMYHOTO CEUCHIS;
— IPOAOJDKUTENBHOCTD Pa3JIMBKU MeTauia Ha MHJI3;
— MIPOTSDKEHHOCTD JIYHKH JKH/IKOTO METAJlIa BHYTPH HETIPEPBHIBHOJINTHIX 3arOTOBOK;
— IraMeTp OTBEPCTHA KaHaJla Pa3JIMBOYHOTO CTaKaHa B CTAJIEPA3TMBOYHOM U MPOMEKYTOYHOM KOBIIAX JJIS
ycnoBuit pa3nuBky ctanu Ha MHJI3;
— npousBoauTensHocTs MHJI3
[1K-9.3 OcymiecTBiIsIeT KOHTPOJIb Iporiecca pa3auBki | IlpuMepHBIil mepevyeHb MPAKTHYECKUX 3aaHMii:

CTaJIu, COCTOSIHUS 000PYAOBAHUS IS
Pa3JIMBKH CTalH, €0 TOTOBHOCTH IS
MPOBEACHUA aAbHOCTAXKHBIX pa60T

BEINOIHNTE pacueT HeNMpephIBHON Pa3iIMBKY CTaM Ha IATHpy4dbeBod  MHII3 paanansHoro THma ams
CJEAYIOIIMX YCIOBUI:

- BMECTHMOCTb CTaJIepa3IMBOYHOTO KOBIIIA 180 T;

- MeTaJurypruyeckas jmaa MHJI3




6) I'Iopsmox nposeneHus npome)KyTquoﬁ aTTecTtauumn, nokKasaterim U Kputepuu
ouUueHnBaHuA:

ITpomexxyTouHas arrectaiys 1o gucuuiuinie «CKBO3Hble MeTannyprudyeckme TexXHOsornm»
BKJTIOYAET TEOPETUICCKUE BOMPOCHI, MO3BOJISIONIHE OIIEHUTh YPOBEHb YCBOCHHS 00YUYArOIIUMICS 3HAHWH,
U IPAKTHYECKUE 3a/1aHHs, BBISABIISAIONINE CTEIICHb C(HOPMUPOBAHHOCTH YMEHUH U BIaICHUH, TPOBOAUTCS B
(dhopMe 3K3amMeHa.

Iloxa3atenu u KPUTECPUH OLICHUBAHUSA IK3aMeHa:

— Ha OICHKY «OTJHYHO» (5 OauioB) — OOyYaroIIUiCS JCMOHCTPUPYET BBICOKUH YPOBEHB
c(hOpMHUPOBAaHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CHCTEMaTHYeCKoe M TIyOOKoe 3HaHWe y4eOHOro
MaTepuana, CBOOOIHO BBITIOJIHICT MPAKTUUCCKUE 3aJaHUs, CBOOOHO ONEPUPYET 3HAHUSIMH, YMCHUSIMHU,
MPUMEHSIET X B CUTYAIIUSAX MOBBIIICHHOMN CII0XXHOCTH.

— Ha OICHKY «xopomio» (4 Oamia) — oOyd4aromuics JIEeMOHCTPUPYET CpPEIHUI YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHWS, YMCHHS OCBOCHBI, HO JOMyCKAIOTCS
HE3HAYUTCIIBbHbBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA IPHU aHAJIUTUYCCKUX OICpaAlUAX, IICPEHOCC 3HAHUN
W YMCHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAIlHH.

— Ha OIEHKY «YAOBJIETBOPUTEIbHO» (3 Oamra) — OOydYarOIMICS JIEMOHCTPUPYET IMOPOTOBBIH
yYpPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHITHIA: B X0O/I¢ KOHTPOJIBHBIX MEPOTIPUATHIN JOMYCKAIOTCS OMIHOKH,
MMPOABJIACTCA OTCYTCTBUE OTACJIBHBIX 3HaHHf/'I, yMCHHﬁ, HaBBIKOB, O6y‘la[0HlHI7[Cﬂ HUCIIBITHIBACT
SHAYUTCIIbHBIC 3aTPYAHCHHA IIPU ONCPUPOBAHUH 3HAHUAMHU U YMCHUAMU IIPpHU HUX MNCPEHOCE HAa HOBLIC
CHUTYaIHH.

— Ha OIIEHKY «HEYI0BJIETBOPUTEIbHO» (2 Oaiia) — 00yJarommiics JeMOHCTPUPYET 3HAHUS He OoJee
20% TeopeTHYEeCKOro Marepuasa, JIONMyCKAaeT CYIIECTBEHHBbIE OIIMOKM, HE MOXET I10Ka3aTh
WHTEJUICKTYAIbHbIE HABBIKH PEIICHHS IPOCTHIX 3a/a4.

— Ha OIICHKY «HEeYJIO0BJIETBOPHUTEILHO» (1 0am1) — o0yJaromuics He MOXKET T0Ka3aTh 3HAHMS Ha
YpOBHE BOCIIPOU3BEACHUS U 00BSCHEHHSI HHPOPMAIIMU, HE MOXKET 0Ka3aTh UHTE/UICKTyalIbHbIC HABBIKU
pelIeHus MPOCThIX 3ajad.



