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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM roJly Ha 3acefanuu Kadeapsl MeTamTyprud 1 XUMHYECKUX TeXHOJIOTHIA

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3acefanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHUsT TUCHUIUIMHBI «CKBO3HBIE METAIITYPTUYECKUE TEXHOTOTHI
SBJIAIOTCS IPUOOpETeHNE 00yUYaIOLUMUCS 3HAHUI TEOPETUYECKUX OCHOB U MPUHIUIIOB
MIPAKTUYECKON peaanu3alui COBPEMEHHBIX ClIOCOO0B MPOU3BOCTBA YEPHBIX U I[BETHBIX
METAJIJIOB, & TAKXKE PAa3BUTHE Y CTYACHTOB JINYHOCTHBIX KayecTB U (HOpMHUpPOBaHHE
poeCCHOHAIBHBIX KOMIIETEHIIUN B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC 3++ o
HanpapjIeHUIO ToAroToBkH 22.04.02 Metaiutyprusi.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuumnimnaa CKBO3HBIE METAILTYPTUYECKUE TEXHOJIOTHH BXOJHUT B YaCTh Y4€OHOTO
1aHa GOpMHUPYEMYIO YYaCTHUKaMU 00pa30BaTebHBIX OTHOIICHUH 00pa30BaTeIbHOM

IIPOTPaMMBI.

Jist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
chOpMUPOBAHHBIE B pE3yJIbTAaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

JIist u3ydeHusI TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3YUCHUS (DU3UKHU, XUMUH, MATEMATHKH.

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM IUCIUTLINHBI
OyayT HEOOXOAMMBI AJI U3YUYECHUS JUCIUILTAH/TIPAKTHK:

Teopus pa3IMBKU U KPUCTAIUIA3AIUN CTAIH

Teopus nMpoIeccoB MPOM3BOJICTBA arjoMepara

3 Komnerenunu o0y4awomerocsi, popmupyemMbie B pe3y/jbTaTe 0CBOCHHUSA

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHHs

B pe3ynbrate ocBOeHUs TUCHMITIMHBI (MOayisl) «CKBO3HBIE METAILTyprUYeCcKHe
TEXHOJIOTUNY 00yYaroIUiCs TOJDKEH 00s1afaTh CISAYIOIMMU KOMIETEHIUSMMU:

Konx nnaukaropa

I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

I1K-1 CriocobeH opraHu30BbIBaTh COTIACOBAHHYIO paOOTY MO BBITOJIHEHHIO 3a/1a4 MO
OLIEHKE ChIPbsl U METAJITyPrUUECKON NPOAYKLINN, KOPPEKTUPOBAaTh U KOHTPOJIUPOBATH
ITPOU3BOJICTBEHHBIN MTPOLIECC

IK-1.1

Opranu3zyet paboTy 10 OLIEHUBAHUIO CHIPhSI U METAILTYPrHYE€CKOM
MPOJYKIMIO, KOPPEKTUPYET U KOHTPOIHPYET IPOU3BOICTBEHHBIN
MPOIEeCC ¢ 0OOCHOBAHWEM MPUHATHIX TEXHOJOTUICCKHX U TEXHUICCKHIX
Mep




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 51,1 akaz. 4acos:
— aynutopHas — 48 akajl. 4acos;
— BHeayauTopHas — 3,1 akaj. 4acos;

— camocTosTenbHas pabora — 93,2 akaj. 4acos;

— B (popme npakTuieckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
B B aKaJ. yacax 3 Bn KOHTPOJIS
Paszen/ Tema 3 (B axan ) =l = A N P Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JUCLUATUINHBI 3 g o 6 . | xommerenuuu
O 5 g g paboTHI MPOMEKYTOTHON
n1ab. | OpaxT. S
Tek. . EaH § g aTTeCTaluu
1. BBenenue
Nsyuenue
y4aeOHOH,
Hay4YHOU U
CIPaBOYHOMN
1.1 Ilpumenenue xenesa u JIATEpaTypsl 110 .
P 2 6 24 paryp YCTHBIN onpoc TK-1.1
€ro CIUIaBOB. Teme
JCIUTUINHEL.
Pa6ora ¢
JNEKTPOHHBIMU
OnbIHOTEKAMHU.
Nzyuenue
yueOHOii,
Hay4YHOU 1
1.2 Pa3Butune CIIPaBOUHOH
) . JIUTEPATypHI IO o
METAJUTypTU4ecKon 1 2 8 2 pTelv}[’g VYeTHblii onpoc MK-1.1
MPOMBIIIICHHOCTH.
JCIUTUTAHEI.
Pabora ¢
AJIEKTPOHHBIMHU
O6nbanorexamu.
Nzyuenue
yueOHO1,
Hay4HOU U
1.3 Ponp meTansios B CIPaBOYHON
COBPEMEHHOM JUTEPATYPHI 110 .
P 1 2 2 Paryp YcrHbIi onpoc IIK-1.1
HPOMBIIITIEHHOM TemMe
MPOU3BOJCTBE JMCIUIUINHEIL.
Pa6ora ¢
3JIEKTPOHHBIMHU
Ooubimorexamu.
Hroro no paszaeny 5 16 28
2. [Ipon3BoaCTBO YyryHa B
JOMEHHBIX I1e9ax
2.1 ColpbeBbie MaTepUaIIbI 1 1 | | 2 | 2 | Uzyuenue [TpomeKyTOYHBIi TK-1.1




)IOMCHHOﬁ IJIaBKHU U UX
IIoATOTOBKaA

yueOHOii,
HaY4YHOU U
CIIPaBOYHOM
JUTEPATypHI 110
TeMe
JTUCLUIUTUHBIL.
Pabota c
3JIEKTPOHHBIMHU
OubmoTexkamH.

3a4€T

2.2 KoHCTpyKIIMS JOMEHHOM
neuyu

10

72

Uzyuenne
yueOHOI,
HAayYHOU U
CIPaBOYHOMN
JUTEPATYPHI 110
Teme
JTUCLUTUTUHBL.
Pabora ¢
JNEKTPOHHBIMU
OubIMoTEKaMU.

VYerHbIi omipoc

IK-1.1

2.3 JloMeHHBIH nporecc

Nzyuenue
yueOHOii,
HaY4YHOU U
CIPaBOYHOMN
JIUTEPATYPBHI IO
TeMe
JUCHUIUIUHBL.
Pabora ¢
3NIEKTPOHHBIMU
6ubnrorexamu.

YcTHBIH onpoc

IK-1.1

Wroro no pazneny

16

11,2

3. [Ipou3BoACTBO cTANN 1
LIBETHBIX METAJIJIOB

3.1 OGmme OCHOBEI
CTaJIEIIABUIILHOTO
MPOU3BO/ICTRA.

N3yuenue
yueOHOii,
Hay4YHOU U
CIPaBOYHOMN
JUTEPATYPHI 110
TeMe
JUCLUTUTAHBIL.
Pabora ¢
3JIEKTPOHHBIMHU
6ubnroTexamu.

3ammra
HNPaKTUYECKOU
paboter Ne 1

K-1.1

3.2 KonBeprepHoe
MPOM3BOJICTBO CTAJIN

Nzyuenue
yueOHOI,
Hay4HOU U
CIIPaBOYHOM
JIUTEPATYpPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
AJIEKTPOHHBIMHU
OubmmoTeKaMu.

3amura
MPaKTUYECKOU
pabotsr Ne 2

IK-1.1

3.3 BrIIiaBKa CTajiv B
ANEKTPUYECKHX MeYax

10

Nzyuenue
yueOHO1i,
HAayYHOU U
CIPaBOYHOM
JUTEPATypHI 110
TeMe
JUCLUIUTUHBL.
Pabota c
3JIEKTPOHHBIMU
OubinoTeKamH.

YcTHBIM ompoc

IK-1.1




3.4 Kogreas 06paboTka
cTanu

Nzyuenne
yueOHO1i,
HaY4YHOU U
CIIPaBOYHOM
JUTEPATypHI 110
TeMe
JUCLUIUTUHBIL.
Pabota c
3JIEKTPOHHBIMHU
OubmoTexkamH.

VYcTHbIi onpoc

[K-1.1

3.5 Pa3nuBKa cTaiau

10

Uzyuenne
yueOHOI,
HAayYHOU U
CIIPaBOYHOM
JIUTEPATypPhI MO
Teme
JIACIMTUTAHEL.
Pabota ¢
JNEKTPOHHBIMU
OHOINOTEKAMH.

YcTHbIi# ompoc

IK-1.1

3.6 Meramnyprus Meny,
HHKEJISl 1 JIFOMHHHS

16

Uzyuenne
yueOHO1i,
HaY4YHOU U
CIPaBOYHOMN
JIUTEPATYPHI 110
TeMe
JUCLUTUTAHBIL.
Pabora ¢
AJIEKTPOHHBIMHU
OubInoTeKamH.

3amura
WUHIUBUYaJILHOTO
3a7aHuUs

IK-1.1

Wroro no pazneny

54

Wroro 3a cemectp

16

32

93,2

OK3aMCH

HToro no nuCHUMIIIMHE

16

32

93,2

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C nenplo peanus3anuy KOMIIETEHTHOCTHOTO MOX0/1a, a TaKke (POPMUPOBAHUS U
pa3BUTH IPO(HECCHOHATFHBIX HABBIKOB 00YUAIOIINUXCS PEaTU3yI0TCs CIICAYIOIINE CPECTBa,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4eHHE TEOPETUYECKOI0 MaTeprasa JUCIUIUIMHBI Ha JIEKIUSIX C UCIIOJIb30BAaHHEM
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

- CAMOCTOSITEJIbHOE N3YUEHHE TEOPETUYECKOr0 MaTepHaa JUCIUTUIMHEL C
MCTIOJIH30BAHUEM METOUYECKUX Pa3padOTOK, CleUaTbHON Y4eOHOH 1 HayqHOI
JTUTEPaTypHI;

- (hopmupoBanue u pazBuTHe MPOPECCHOHATHHBIX HABBIKOB 00YUJAOIIUXCSI HA
MPAKTUYECKHUX 3aHIATHAX.

B n3noxeHnu JeKIMOHHOTO MaTepualia v MPH MPOBEJACHUH MPAKTHUECKUX 3aHATHHA
MPEIoIaraeTcs Iepexoa OT PENPOAYKTUBHBIX METOIOB 00yUEHHS K YaCTUYHO-TIOUCKOBBIM
Y MCCIIEIOBATEIbCKUM METOAaM, PAa3BUBAIOLINM JIOTHYECKOE, TEOPETHUECKOE MBIIIIICHHE,
yYMEHHE apryMEHTHPOBAaTh U OTCTauBaTh COOCTBEHHOE MOHMMaHue Bompoca. C 3Toil 1emnbio
BO3MOYXHO UCIOJIB30BaHUE METOI0B ABPUCTUYECKUX BOIIPOCOB M OPIMHCTOPMUHTA
(MO3rOBOM aTakM).

[Tpu npoBeneHNN MPAKTUYECKUX 3aHATHI MPEANONAraeTcsi UCIOJIb30BaHHE
TEXHOJIOTUHU B3aUMOOOYUYECHHUSI.

CamocTtosTenbHas paboTa CTYASHTOB JOKHA OBITh HANIPaBlIeHA HA 3aKpeTICHUE
TEOPETUUYECKOr0 MaTepuana, U3JI0KEHHOT 0 IIperoiaBaresieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOATEIHHOE U3YUYEHHUE, Ha MMOATOTOBKY K MPAKTHYECKUM 3aHITHSIM,
MOATOTOBKY K UTOTOBOM aTTEeCTaIUU.

B xoze 3ansATHIi IpeanonaraeTcs KCIOJb30BaHNE KOMIUIEKCA MHHOBAIIMOHHBIX
METO/I0B aKTUBHOI'O OOYYEHHUs CTYA€HTOB, BKIIFOYAIOLIETO B ceOs:

- CO3/1aHue NMPOOJIEMHBIX CUTYAIMH € TTOKA3aTeIbHBIM PELIEHHEM MPOOIEMBI
IIpero/iaBaTeneM;

- CAMOCTOSTEJIbHYIO TIOMCKOBYIO IESATEIHOCTh B PEIICHUH Y4eOHBIX MpoOIieM,
HaMpaBJsIEMYIO MIPETo1aBaTeIeM;

- CaMOCTOSTEJIBHOE pelIeHre TpoOIeM CTYASHTaMU 1101 KOHTPOJIEM IIperoiaBaTels.

Peanu3zanus MHHOBallMOHHBIX METO/10B O0Y4YEHHUsI BO3MOXHA C HCIIOJIb30BaHHEM
CIIEAYIOIINUX PUEMOB:

- HHCTPYKTaX CTYJEHTOB I10 COCTABJICHHUIO Ta0JIUL], CXeM, TpapHUKOB C MPOBEJCHUEM
MOCTIeTYIOIIEro UX aHajIn3a;

- IPUMEHEHHE PEKOMEH/IAINH MO0 COCTABJIEHUIO TE3UCOB M KOHCIIEKTOB IO
MIPOYUTAHHOMY MaTepHaiy;

- pacKphITHE MPENoaaBaTeIeM NIPUUYHMH U XapakTepa HeyAay, BCTpeYaromuxcs Ipu
peleHnu nmpooiem;

- IGMOHCTpAalLUs ATbTEPHATUBHBIX MOJX0I0B K PEIICHUI0 KOHKPETHOM MPOOJIEMBI;

- QaHAJIU3 TIOJYYEHHBIX PE3yJIbTaTOB M OTHICKAHHE I'PaHMIl UX TPUMEHUMOCTH;

- NCTIOJIb30BAHUE 3a/IaHUM [T CAMOCTOSATENLHOM paboThl ¢ U30BITOYHBIMH JJAHHBIMH.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

[IpencraBieHo B mpuioxeHuu 1.

7 OueHoYHbIe CPeCTBA J1JIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOE U MH(POPMALIMOHHOE o0ecnieYeHre JUCHMIITIHHBI
a) OcHoBHas JIUTEpaTypa:



OCHOBBI METAJUTYPIHUECKOT0 MPOU3BOACTBA : yueOHuk / B.A. burees, K.H. Bnosus,
B.M. Konoxkounbues, B.M. Canranuk. — Cankt-IletepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcCT : 3IMEKTPOHHBIN // DIIEKTPOHHO-OMOINOTEYHAs CUCTEMA
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/90165 (marta oOpamenus: 19.11.2019).
— PexxuMm goctymna: st aBTOpHU3. TOJIb30BaTEICH.

0) /lomoJiHUTeIbHASA JIUTEpaTypa:

1. Bnes, C.A. Metaimnyprudeckrie TeXHOJOTHU. MeTamutyprust Y4€pHbIX METAJIIOB :
yueonoe nocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHC, 2017. — 45 ¢c. —
ISBN 978-5-906846-57-0. — TekcT : 37eKTpOHHBIN // IIEKTPOHHO-OMOIMOTEYHAS CUCTEMA
«JIanby : [caiit]. — URL.: https://e.lanbook.com/book/108106 (mara oOparieHus:
19.11.2019). — Pexxum gocTyma: Ajs aBTOPHU3. MOIb30BaTEIICH.

2. be3z6oponos, 0. H. MapkupoBka cTaieii u cruiaBoB: YueOHoe rmocoodue /
be3ooponos 10.H., 'annaxmeros P.H., Yankun U.A. - Kpacunosip.:CDY, 2016. - 130 c.:
ISBN 978-5-7638-3406-2. - Tekcr : anexTponHsIii. - URL:
https://new.znanium.com/catalog/product/967378  (mara obpamenus: 19.11.2019)

3. CemuH, A. E. CoBpeMeHHbI€ ITPO0IEMbl METAJUTYPTUU U MaT€PUAJIOBEACHMUS:
NpakTUKYM : yuebHoe nmocooue / A. E. Cemun, A. B. Anmaros, I'. 1. KotenpHukoB. —
Mocksa : MUCHUC, 2015. — 56 c. — ISBN 978-5-87623-890-0. — Tekcrt : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMHOoTeuHas cuctema. — URL: https://e.lanbook.com/book/69778

4. JIysrun, B. I1. Teopust 1 TEXHOIOTHS METAJUTYPTUHU CTaH : ydyeOHOe mocobue / B.
IT. JIy3run, A. E. Cemun, O. A. KomonoBa. — Mocksa : MUCHUC, 2010. — 72 c. — ISBN
978-5-87623-346-2. — TekcT : 3MeKTpOHHBIN // JIaHb : 3IeKTpOHHO-OMOIMOTeYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/2062

B) MeToanueckue yKazaHusi:

Konecuukos 10.A., bynanoB b.A., CronsipoB A.M. MeTtaiinyprudeckue TEXHOJIOTUN
B BBICOKOIIPOM3BOJUTEIBHOM KOHBEPTEPHOM 1iexe: - Marnuroropck: M3a-80 MarHutoropck.
roc. TexH. yH-ta um. I'.11. Hocosa

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcehi:

IIporpammHoe odecnevenue

Haumenosanue .
10 Ne noroBopa CpoK JeiicTBUS JIUIICH3UH

FAR Manager CBOOOJIHO pacIpOCTpaHsIEMOe 0eccpovHO

MS Office 2003

Professional Ne 135 ot 17.09.2007 6eccpouHO

7Zip CBOOOIHO pacmpocTpaHsieMoe 0eccpouHo

MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

HazBanmne xkypca CchplliKa

?JEKTP OHHEIE pecypcsl bubmnotexn MITY um. https://host.megaprolib.net/MP0109/Web

OnekTpoHHass 0aza TEPUONUYECKUX U3TAHHIA

000 https://eivis.ru/

Hanmonansnas nHopManmoHHO-aHATUTHYECKAsT
cuctreMa — PoccuiickMi HMHIEKC HAay4HOIO
LUTUPOBAHUS

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



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/108106
https://new.znanium.com/catalog/product/967378
https://e.lanbook.com/book/69778
https://e.lanbook.com/book/2062
https://host.megaprolib.net/MP0109/Web
https://eivis.ru/
https://elibrary.ru/project_risc.asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCLMITIIIMHBI BKIIFOYACT!:

1. YuebHas ayauropusi AJsl IPOBEICHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIIIECHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUs, CITY KalIMMHU JJIs1 TIPEICTaBICHUS y4eOHON
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIMH CPEJCTBA XpPAaHEHHUs, IIEpelavun U
npeJcTaBIeHUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayJUTOpUs IS IPOBEACHUS MTPAKTUYECKUX 3aHATUN OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY KalIMMHU JJIs1 TIPEACTaBICHUS y4eOHON
nHpopManuy O0JIBIION ayIUTOPHH: MYIbTUMEIUIHHBIME CPEJICTBA XPAaHEHHS, IEpeAayn U
npeaCcTaBIeHUs yueOHOM nHpopManuu;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

3. YueOHast ayaAuTopus sl TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYJIbTALNH,
TEKYILETO KOHTPOJISA U TIPOMEKYTOYHOM aTTECTAllMU OCHAIICHA:

- KOMIIBIOTEpHOI TexHuKO# ¢ makerom MS Office, ¢ moakmoueHneM K cetu
«/HTEpHEeT» U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CpeLy
YHUBEPCHUTETA;

- CTIIeIUATM3UPOBAHHOI MeOeIbIO.

4. IlomenieHue Uit CAMOCTOSATENLHOM pabOThI OCHAIICHO:

- KOMIIBIOTEpHOI TexHuKO# ¢ makerom MS Office, ¢ moakmoueHneM k cetu
«/HTEpHEeT» U C JOCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENbHYIO CpeLy
YHUBEPCHTETA;

- CHeNMaIU3UPOBAHHON MeOebIo.

5. Ilomerienue /i XpaHeHUs: U MPOYUIAKTUYECKOTO OOCITY>KUBAHHSI y4eOHOT O
000pyZI0BaHUS OCHAILEHO:

- CHeNMaIM3UPOBAHHOM MeOebIO: CTEIIaXKaMH JIJIsl XpaHEHHUs y4eOHOro
000pynOBaHUs;

-UHCTPYMEHTaMH Il PEMOHTa y4eOHOro 000py/J0BaHUS;

- mKadamu A1 XpaHeHUs] y4eOHO-MEeTOANYECKOM TOKyMEHTAllUU 1 MaTepUalloB.



MPJIOKEHME 1

Y4eOHO-MeTONMYECKOe 00ecTieYeHHe CAMOCTOSITeIbHOI PadoThl 00y4Yaronuxcs

AymuTopHas caMOCTOsTeNbHas paboTa OOy4aroIIMXCS OCYIIECTBIISIETCS Ha MNPaKTHUECKUX
3aHATUAX B BUJE BBIMOJHEHUS MPAKTUUECKUX 3aJaHUN W pEIIeHUs 3a1ad4, B KOTOPHIX COYETAIOTCS
3JIEMEHTBl TEOPHUM M IPAKTUKU METAUIYPTUYECKUX IIPOLECCOB IO 33JaHUI0 U IO KOHTPOJIEM
MIPEToAaBATENS.

BueaynuropHast camocTtosTenpHass pa0oTa OOy4YarOUIMXCsl OCYIIECTBISICTCS B BUAE H3YUYCHHUS
y4eOHOM IUTepaTyphl 10 paszesiaM AUCHUIUINHBL.

Ilepeyenb npakTHYecKUX PAdOT MO AUCHUIIMHE

WHCTpyKTaXX 1O TeXHHKE O€30IacHOCTH B Ja0OpaTopudl MOJIETUPOBAHUS CTaJeIIaBHIIBHBIX
MPOLIECCOB.

IIpakTuyeckast pabora Ne 2 3yueHne KpHCTaNIMIECKOTO CTPOSHUS ¥ MAKPOCTPYKTYPHI CTaIbHBIX
CJINTKOB;

IIpakTuyeckass pabora Ne 3 N3ydyeHne KpUCTAIUIMYECKOIO CTPOEHHMSI M MaKpOCTPYKTYpBI
HEMNPEPHIBHOJIUTHIX 3aTOTOBOK;

OueHovHbIE CpeACTBA AJIS TEKYLIEro KOHTPOJIS YCIeBaeMOCTH, TPOMeKYTOYHOM
aTTecTALlMH 10 UTOr'aM OCBOEHMS AMCHUIIJIMHBI:

[pomexyTrounsiii 3a4er. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAIJIOB U 3379l

MCTAJUTYPruicCKoro nmpou3BoJACTBaA. HpI/IMeHCHI/IC JKelle3a M €ro CIuIaBoB. Pa3Butue MeTaJ’IJ’IprH‘ieCKOfI
ITPOMBITIJIICHHOCTH. Pons meTamioB B COBPEMCHHOM ITPOMBITIIICHHOM IIPOU3BOICTBE. CBIpBeBBIe
MaTcpualibl ,Z[OMGHHOP’I IJIaBKU U UX IIOATIOTOBKA.

Bormpocs! k 3amnmre npakTindeckoi padboTer Ne 1:

1. Yto BXOAWT B MOHATHE "KPUCTALINIECKOE CTPOCHHE" CTAILHOTO CITUTKA?

2. Yto Takoe "KpUCTAILTHIECKas 30HA" CTaTLHOTO CIIUTKA?

3. Kakue kpucTamimdeckie 30HbI UMEIOTCS B CTAIBHBIX CIIMTKAX M KaK OHU PacrojararTcs?
4.YTo BXOJIUT B MOHATHE "MAKPOCTPYKTypa CTAIBHOTO cIUTKa"?

5. Uro Takoe yCago4yHas pakKOBHMHA U KaKOBa MpUYKWHA €C 06pa30BaHI/I$I?



6. B xakux cauTkax MOKeT ObITh ycaJ0YHasl paKOBHHA U I'/I€ OHA pacIojaraercs?

7. B KaKkux cauTkax ycago4Has paKOBHHA OTCYTCTBYET U IoYeMy?

8. B Kakux CIUTKax UMEIOTCS Ia30BbI€ Iy3bIpH U IIOYEMY OHHU 00pa3yroTcsi?

9. Kakue ra3oBble IIy3bIpy HIMEIOTCSI B CIUTKE KHILAIIEH CTAIM W KaK OHU PACIIOJIOKEHbI?

10. B yem oTnuunMe MaKpOCTPYKTYpPHI CIMTKOB KHIIAIIEH CTaIu NP MEXaHUYECKOM U
XUMHYECKOM 3aKyIOpPHBaHUH?

11. YTo nmpoUCXOAUT C Ta30BBIMU MTy3BIPSIMU CIUTKA KUIISIIEH CTaI MPH MPOKaTKe?
12. Kakyto MakpoCTpyKTypy UMEET CIUTOK MOJyCIIOKOWHOM cTanu?

13. Yro npoMCXOAMT C Pa3INYHBIMU HAPYIIECHUSIMHU CIUIOIIHOCTH MeETajula IPH MIPOKATKE CIUTKA
MOJIyCIIOKOMHOM cTanu?

Bompocs! k 3anure npakTuyeckoil padotsl Ne 2:

1. Kakue KpHCTaUIMYECKUE 30HBI HWMEIOTCS B HEMPEPBIBHOIUTON 3arOTOBKE M Kak OHH
pacmosiararorcs’?

2.Yto mpexacramiser co0OW CTPYKTypa TPAHCKPUCTAIUIM3AIMKM W JIJIS KaKUX 3arOTOBOK OHA
xXapaxkTepHa?

3. Kakum 00pa3oM mpu W3yuyeHHH HONEPEYHOro TEMIUIETa ONPEEIISIOTCS CTOPOHBI Majloro U
0o0JbIIOrO paanycoB 3aroToBkH, oTIMTolH Ha MHJI3 ¢ H30rHYTO#H TEXHOIOTHYECKON OChI0?

4. B 4eM cX0XKeCTh MAaKPOCTPYKTYPBI COPTOBOH H CJIIO0BOM HETPEPBIBHOIUTHIX 3arOTOBOK?
5. B uem oTnruue MakpoCTPYKTYpbl COPTOBOM H CIISIO0OBOW HETIPEPHIBHOJIHUTHIX 3aTOTOBOK?

6. Kak ommuaercst MeTaul, OTIHMTHII HENIPEPHIBHBIM U OOBIYHBIM CIIOCOOAMHM, IO XMMHUYECKOIT
HEOJTHOPOTHOCTH?

7. KakoBbl NpUYMHBI OTIMYMUS XUMHUYECKOM HEOAHOPOJHOCTH METajula HENPEPhIBHOJIUTON
3aroTOBKH U OOBIYHOTO CIIUTKA?

8. Kakue snmemMeHTH 30HANBHOW XMMHUYECKOW HEOJHOPOJHOCTH HamOoJiee XapaKTEepHBI IS
HEIPEPHIBHOJUTON 3arOTOBKU?

9. Kakue IOBCPXHOCTHBIC ).'[e(l)eKTI)I MOKET UMCTb HCTIPCPBIBHOJIUTAA 3aroToBKa?
10. KakoBbl MPUYINHBI BOSBHUKHOBCHUA KaXXI0T'0 BUAAa TOBECPXHOCTHBIX ,I[e(i)eKTOB?

11. Kakue BHyTpeHHHE Ae(PEKTH MOXET UMETh HENPEPHIBHOINTAS 3ar0TOBKA?

Yernbiit onpoc. Jlomennslit nponecc. Ilponecce B ropue qomeHHoi neun. Pacnpenenenue
MaTepHaioB Ha KOJOUIHUKE JOMEHHOMU NeuH npu 3arpyske. [loBeieHre MpUMECHBIX 3JIEMEHTOB YyTyHA!
BOCCTAaHOBJICHHE MapraHia, kpeMHus, pochopa, BaHaaus v TuTana. YyryH u ero kadectBo. O0pa3oBaHue
yyryHa. Buipl 4yryHOB, BBITUIABIISIEMBIX B JOMEHHBIX neyax. [loBeeHne ceprl B TOMEHHOM IJIaBKeE.
OcHOBHas peakius aecyabpypalun B FOpHE €Y U BHEIOMEHHAS IeCYIb(yparusl.



IIpumep MHANBUAYATBHOIO 32JAHMA:
Bapuant Nel

B CpeJIe AIEKTPOHHBIX Ta0uuIl Excel paccunTaTh MCXOMHBINM COCTAB MUXTHI JJIs BBILIABKU CTAIH B
KHCJIOPOJTHOM KOHBEpTepe (MCXOIHBIC JaHHBIC 110 BApUAHTAM);

CPaBHUTH TEXHUKO-DKOHOMHYECKHE TOKa3aTelan paboTel moMeHHBIX medei Ne§ (¢ b3Y) u Ne 4
(KOHYCHOE 3arpy309HOE YCTPOUCTBO);

UCTONB3ys makeT «OnucarenbHas CTaTUCTHKA» IPOaHAIN3UpoBaTh BEIOOPKY U3 1300 muraBok B
KKII.



IMPUJIOXKEHMUE 2
OueHo4yHbIe CPeICTBA /1JIs1 MPOBEIEHUS MPOMEKYTOUYHOM aTTecTallun

a) lInanupyemoie pezynomamasl 00yueHusn u OYeHOUHbIE CPEOCMEA 018 NPOGEOEHUA NPOMEHCYMOUHOI
ammecmayuu:

CTpyKTypHBIi
TPYITYP [Inanupyemblie
JJIEMEHT
pe3ynbTaThl 00yUeHHS
KOMIIETCHIINU

[IK-1: CnocoOeH aHamu3upoBaTh MOKA3aTeIN TEPMOTUHAMUIECKUX, TETUIOBBIX U XUMUYECKHUX MPOLECCOB B
JIOMEHHOH IIJIaBKE

[IK-1.1 OneHnBaeT TEKYILYIO IIpuMepHbIii epeyeHb TeOpPeTHYECKNX BONPOCOB K
MIPOU3BO/ICTBEHHYIO IK3aMeHY:

CUTYaLHIO, TapaMeTpPhl U
e Poib 4epHBIX METAIIIOB B Cepe YeTOBEUECKOi
JeSITeNbHOCTH

e Uro Takoe uyryn?

e (OO0mas cxemMa MPOU3BOCTBA YEPHBIX METAJIIIOB.

IIOKa3aTcIn
TCXHOJIOTHYCCKUX
mpoueCcCcoOB MMPOU3BOACTB

arJaoMepalMoOHHON
e OcHOBHOE pa3nMyue YyryHa U cTaiu?

ITUXTHI, TIPOBOJIUAT
e (OOmas cxemMa MPOU3BOACTBA YEPHBIX METAILIOB.

TEXHUYECKYIO .

MecTto  MeTalmypruuecKkodl  MPOMBINUICHHOCTH B
JMarHOCTHKY

HKOHOMHMKE CTPaHbl U MHpa B LIEJIOM
o0opymoBaHUs

e [lepcriekTUBBl W TOTECHIMAN Pa3BUTHs pa3BUTHSA
arJa0l0MEHHOTO .

YepHOU MeTaurypruu PO
MIPOM3BO/ICTBA

e XUMHYECKU COCTaB JKeNe3HBIX pya. TpeboBaHuUs K
Ka4eCTBY JKEJIE3HBIX Py U HE0OXOAUMOCTh HOATOTOBKH
X K JIOMEHHOH IJIaBKe
e Tumsl XenesHbIX pyd 0O pynooOpasyromemy
MuHepaiy. OCHOBHbBIE MECTOPOKACHUS KEJIE3HBIX PYI.
e  drochl JOMEHHOM ITaBKH, TEXHOT€HHOE ChIPheE.
e (CnocoObl MOATOTOBKM PYyA K JOMEHHOH IIIaBKe.
Ha3nauenune M xapakTepUCTHUKa CIIOCOOOB OKYCKOBaHHSI
KEJIe30PYAHBIX MaTepHAIIOB.
e CymHOCTb arioMepanyoHHOro mporecca.
e [IpAMoe M KOCBEHHOE BOCCTaHOBJIEHHE OKCHJIOB.
Ocob6ennoctu. Ilokazarenu. CpaBHeHHE NPSAMOTO |
KOCBEHHOTO BOCCTaHOBJICHUSI.
e BoccraHoBieHHE KpPEeMHHSA, MapraHiia, BaHAaus W
TUTaHa B JJOMEHHOH MeYn.
e (OOpa3oBanue 4YyryHa B JIOMEHHOW Tiedn. Bums
YYTYHOB, BBITUIABJISIEMBIX B IOMCHHBIX IT€YaX.
e [llnakooOpa3oBanue B 1oMeHHOH mneun. [lepBuyHbIii,
MIPOMEKYTOUYHBIN, KOHEeuHbIH mnutak. CocTaB KOHEYHOTO
nutaka. TpeboBaHus K IIJIaKaMm.
o [lloBenenne w Oamanc cepsl B JOMCHHOW IICYH.
BaenomenHas necynbdypanys qyryHa.
e  OCHOBHBIC IYTH U CIIOCOOBI CHIDKEHHS PAacXo/1a KOKca
[IPY BBITUIABKE UyTyHA.
e (Omee yCTpOMCTBO M COCTaB KOMIUIEKCA JOMEHHOM
MIeYH.
e Brmryck 1 yOoopka IpoAayKTOB IIaBKH. JINTEHHBIIM
JBOP.




[K-1.2 Pemaer IIpumepHBIii epevyeHb NPAKTHYECKUX 3a/IaHMII:
npohecCuOHATbHBIC
3A7(@4H 110 TTaHMpoBarHio | ~ CTMPEASTHTD OKHCTHTENBHYIO CITOCOOHOCTh ~ arjioMepara,
0, 0
NPOM3BONCTBEHHBIX coneprkartero 60 % Feys, 1 15 % FeO.
3aJlaHUI U KOPPEKTUPOBKE
- OMNpENeNHTh OKUCIUTEIIBHYIO CIIOCOOHOCTh  OKAJIMHBI,
MPOIIECCOB MPOMU3BOICTBA . .
. coaepxkartert 70 % Feqsy, 1 73 % FeO.
arJIoJIOMCHHOMN
IpOAYKIHMH C - CKOIIBKO M3BeCTH, cozepsxamiei 85 % CaO, motpebyercs
060CHOBAHHEM MPHHATHIX Jurs onwtakoBanus 0,7 % Si B 300 T »KuAKOro MeTajiia, eci
TEXHUUYECKUX U
OCHOBHOCTb I11J1aKa-3,5 ?
TEXHOJIOTHUECKUX Mep
IK-1.3 OcylIecTBIIICT KOHTPOJIh I[pumepHbIii IepeYeHb MPAKTHYECKUX 3aAaHMIi:

CBIPbSI, MATEPHUAJIOB,
UCTIPABHOCTH
000pyIOBaHUS U TEKYIIUX
OTKJIOHEHHH OT 3aJIaHHBIX
rapamMeTpoB JJIs
obecrieyenust TpedyeMoro
Ka4yecTBa arjioJOMEHHON
HPOJIYKIMHU B ITPOLIECCE e
MIPOU3BO/ICTBA

- Ha CKOJIBKO ITOBLICUTCS OCHOBHOCTE IIIJIaKa, €CJIM K 35 T
nuiaka, coaeprkaiiero 43 % CaO u 13 % SiO, no6aButs 7 T
n3BectH, cogepxamieit 87 % CaO u 2 % SiO, ?

[1K-5: Cnocoben OMpeACIAThL OPraHU3aAIlMOHHBIC MEPLI JIS1 BBITIJIABKU CTAJIM B KOHBEPTECPC

[K-5.1

OrneHuBaeT X041 1
pe3yJibTaThl IPOU3BOJICTBA
CTaJIM B KUCIIOPOTHOM
KOHBEpTEpE

IIpumepHbIii NepeYeHb TeOPeTHYECKHUX BONMPOCOB K
IK3aMeHY:

e Yro Taxoe crainp?
Kakue cranennaBuiibHbIE arperaTtbl MOTYT

HCIIOJb30BAaThCsA AJIA BBIIIJIABKHU cramm?

e HaszoBuTe MMXTOBbIE MaTepUaibl, KOTOPbIE
WCTIONIB3YIOTCS TIPH BBITUIABKE CTATH B KHCIOPOTHOM
KOHBEpPTEPE.

e (CBolicTBa METAINTyprHYECKUX PACIIIIABOB: UYT'yHa,
CTaJIM U IIJIAKOB.

e TeMmnepaTypHBbIi PEKUM B KUCIOPIHOM KOHBEPTEPE.
e DOran 3ayimBKH yyryHa B KK.

¢ [IpoxyBka Kak OCHOBHAs TEXHOJIOTHYECKast
onepauus B KK.

e «IloBanka» koHBEpPTEpA.

e  OcHOBHBIE TapaMeTPbl KUCIOPOJTHOTO TyTh:
YUCTOTA, JaBJICHNE, HWHTEHCUBHOCTDh IPOJYBKH,
CKOPOCTh HUCTEYEHHS, TNIOTHOCTD

e CrpykTypa KOHBEPTEPHOU BaHHBI

IIK-5.2

Pewraer
npohecCUOHATBHBIC
3aJ1a4u 110 IJIAHWPOBAHHIO
MPOM3BOJICTBEHHBIX
3aaHUN ¥ KOPPEKTHPOBKE
MpoIlecca BhIIIIABKH CTAIH
B KOHBEPTEPE C

IIpumepHbIii NepeyeHb NPAKTUYECKUX 3aIaHUI:

1. OcobeHHOCTH TEXHOJIOTHH TIepeesa
HU3KOMAapTaHIIOBUCTHIX YyTYHOB.

2. OcobeHHOCTH TEXHOJIOTUH nepeaena GpocopucToix
YYT'YHOB.

3. Oco0eHHOCTH TEXHOJIOTHH TIepenesa
BaHaIMHCOAEPKAIINX YYTYHOB




[1K-5.3

000CHOBaHUEM MPUHATBIX
TCXHUYCCKUX U
TCXHOJIOTMYECKUX MCP

Kontponupyer
TEXHOJIOTUYCCKUIA
MIPOIIECC BBITUIABKH CTaIIN
B KOHBEpPTEPE, BEACHUE
YYETHON JOKYMEHTALIUU,
MpOIIECC yXoaa u
MPO(QUIAKTHIECKOTO
0CMOTpa 000pyTOBaHHS
KOHBEPTEPOB

4. KoppeKkTupoBKa TEXHOJOT'HMH KOHBEPTEPHOH TUIABKU
IpHu IpoayBKe (HOCHOPHUCTOTO IyTyHA

5. CdopmynupoBaTh IpOU3BOACTBEHHOE 3aJaHHE HA
BBITUIaBKY cTanu Mapku 1712C

CdopmynupoBath TpOU3BOICTBEHHOE

IIpumepHbIii NepeyeHb NPAKTUYECKUX 3aAaAHUIA:

e JluHaMuKa cocTaBa LIUIAKa 110 XOLy IPOYBKH B
KOHBEPTEPE C BEPXHEHN Nogaveul 1yThs

e JlaTh XapaKTEPUCTHKY MPOLIECCY OCMOTPa U 3aIPaBKU
(hyTepoBkun

e Onwucare METOBI ONpENEICHNs TOKa3aTenei
KOHBEPTEPHOH IIaBKU

e Omnpenenutb OCHOBHBIEC TOKA3AaTEIN KOHBEPTEPHOUI
IUTaBKH, IPEAJIOKUTE MEPOIPUSATHS 1O HOBBILICHUIO
BBIX0JIa TOJJHOTO METajlIa B KUCIOPOAHO-KOHBEPTEPHOM

[IK-6: Cniocoben OINpEACIATh OPraHU3alMOHHBIC U TEXHUYCCKUE MEPDI JIs1 BBIIIOJIHECHUA IMPONU3BOACTBEHHBIX

3aJJaHUi 110 BHETICUHOW 00paboTKe CTau

[IK-6.1 Pemaer IIpuMepHbIii NepeYeHb TEOPETHYECKUX BONPOCOB K
MPOU3BOACTBEHHbIE IK3aMeHY:
BOIIPOCHI, 3aBsI3aHHBIC C
BeJICHHEM e TexHonmornueckast MOCIIE/0BATENBHOCTD NMPOBECHI

MPOIIECCOB KOBIIEBOW 00pabOTKH.
TEXHOJIOTHYECKOT0
. e [IpaBuia 6e30MacCHOCTH IPH  BEJCHUH IPOLIECCOB
nporiecca, pa3paboTKoi n .
p KOBIIEBOW 00pabOTKH CTaNH.

0OOCHOBAHNEM HPUHATHIX e TexHOJOTHYECKHE MEPBI IKCILIYaTalluN U
TCXHUYECKUX U o0cy)XuBaHUsI 000PYIOBaHUS ISl KOBILICBOM
TEXHOJIOTHYECKUX Mep I10 00paboTKH CTalH.
YCTPAaHEHHUIO HapyIleHuid | Mepbl 110 yCTpaHEHHIO HAPYLICHUH ITPaBHII
IIPaBUJI SKCILUTyaTalluu U OKCILTyaTalli U TEXHUYCCKOT'O O6CHy)KI/IBaHI/IH
TEXHUYECKOTO 000pyI0BaHHUS
00CITyKUBaHUS
000pyIOBaHUSI.

[1IK-6.2 OueHnBaeT TEKYILYIO IIpuMepHbIi NepeyeHb NPAKTUYECKUX 32IaHUM:
IMPOU3BOJICTBEHHYIO
CUTYAILHIO, TIApaMeTpPhl U e TexHonoruueckas MOCIIE/I0BATENLHOCTD NMPOBE/CHI

MPOIIECCOB KOBIIEBOW 00pabOTKH.
MOKa3aTeinn .
e KouTpons npouecca KoBIIeBOH 00pabOTKH CTAJIH.
TEXHOJIOTMYECKUX
. e Oco0eHHOCTH IpoLecca PACKUCICHHS CTAJIH,

TPOLECCOB BHEICTHOU 000pyIoBaHME AJ1s1 pACKHCIICHUSI.
obpabotku cranm, e OCOOEHHOCTH MPOLIECCa JIETUPOBAHMUS CTAIIH,
NPOBOAUT TEXHUYCCKYIO 000py0BaHUE IS JICTUPOBAHUSI.
JTUAarHOCTHKY e OcobeHHOCTH TIpoliecca AecyIbPypaluu CTaly,
o0opymoBaHUs IS obopynoBaHue 11 Jiecynbdyparyn
BHEIICUHOI 06pabOTKH e Tpaiib-anmapar, Ha3HAYEHUE, YCIOBUS

[1K-6.3 KonTpomupyer IIpumepHBIii epevyeHb NPAKTHYECKUX 3a/1aHMII:
TEXHOJIOTHUECKHE

MPOLIECCHl BHEMEYHOU
00paboTKu cTanu

e TexHomoruveckas Mmociea0BaTeILHOCTD MTPOBEACHUS
MPOIIECCOB KOBIICBOW 00Pa0OTKH.

e KoHTpoas nporiecca KOBIICBOH 00padOTKH CTalH.

e Oco0eHHOCTH TpoLecca PACKUCICHHS CTaJIH,
(haKkTOpHI, BIUSIIOIIAE HA ITPOIIECC.

e  OcoOeHHOCTH Tpoliecca JETUPOBAHUS CTAIIH,




(haKkTOpHI, BIUSIIOIINAE HA ITPOIIECC.
e (OcobeHHOCTH Mpornecca ecyabhyparim

[TK-9: CnocoOen onpenensiTh TEXHHYECKUE MEPhI

110 HENPEPBIBHOM pa3iMBKe CTaIH

I1K-9.1 Pewraer 3anaun, cesi3ubie ¢ | [IpuMepHbIii MepedyeHb TeOPEeTHYECKUX BOMPOCOB K
COCTOSIHUEM IK3aMeHY:
o0opyoBaHus s
HeTIPePHIBHOM PasIHBKH 1. 3apoxaeHHE M POCT KPUCTAJIIOB.
CTaJIl, aHATTU3UPYET "
2. Kpucramumyeckass CTpyKTypa HENpPEpBIBHOJIUTON
paboTy 000pyIOBAHUS IS
9 3arOTOBKH.
HETPEPBIBHON Pa3IMBKH
CTalld, OTKIOHCHUA 3. YcasouHble SIBICHHS TPU KPUCTAIUTH3AIHH CTAITH.
apamMeTpOB Pa3IMBKH OT
YCTAHOBJICHHBIX 3HaYeHni | 4. JIMKBaLMA 3J€MEHTOB M XUMHYECKas HEOTHOPOIHOCTD
3arOTOBKH.
5. IlepepacmpenencHue Ta30B U HEMETaJUIMYECKUX
BKJIFOUEHUH NPH KpUCTAIUIM3ALMK MeTalla.
6. OcoOEHHOCTH COBPEMEHHBIX JUTEHHO-IPOKATHBIX
KOMILIEKCOB.
7. Baytpennue neeKThl HePEePhIBHOIUTOM 3aTOTOBKH.
8.  lloBepxHocTHble  Ae(eKTHl  HENPEPHIBHOIUTOM
3arOTOBKH.
9. JledexTsl GOPMBI Henpepbi8HONUMOT 3A20MOBKU
[1K-9.2 Opranusyer IIpuMepHbIii epeyeHb NPAKTHYECKUX 3aaHUH:
Oecriepeboitnyro paboty
110 rocTaBKe Metaia i |~ TOMMHY  CIIOS  3aTBEPJCBIIErO  MeTajia B
Da3IMBKHU CTATH HEMpPEepPBIBHOJIUTON 3aroTOBKE IS Pa3jMYHBIX MECT
TeXHOoJIorn4eckoro kanajga MHJI3;
- MPOAOIKUTENIEHOCTD 3aTBEp/ICBaHUS
HEMPEPBHIBHOIMUTHIX 3aTOTOBOK PA3IUIHOTO CEUEHUS;
— MPOJIOJKUTEIBHOCTh pa3iuBKu MeTamuia Ha MHJI3;
— TPOTHKEHHOCTh JYHKH JKHAKOTO MeTajla BHYTpPHU
HEIPEPBIBHOINTHIX 3aTOTOBOK;
— JMaMeTp OTBEPCTHs KaHaja pa3iIMBOYHOIO CTakaHa B
CTAJIEPa3IMBOYHOM M TPOMEXKYTOYHOM KOBIIAX JIJIS
YCIIOBHH pa3nuBku ctainu Ha MHJI3;
— npousBoauTenbHOCTE MHII3
[1K-9.3 OcymecTBirsieT KOHTponb | [IpuMepHbIii mepeyeHb NPAKTHYECKUX 3aJaHUT:

npoliecca pa3juBKYU CTaly,
COCTOSTHHSI 000PYAOBaHUS
JUTSL pa3JIMBKU CTaJIH, €T0
TOTOBHOCTH JIA
MIPOBECHUS

BrinonHuTh pacuet HENpPEepPLIBHON pa3MBKU CTallK Ha
natupydseBori  MHJI3 paguansHoro tumna amis
CIIEYIOUINX YCIOBUM:




aJIbFOCTKHBIX pa0dOT - BMECTUMOCTh CTajIepa3IMBOYHOIO KOBIIIA
180 T;

- MeTaJuryprudeckas mmaa MHJI3

0) Ilopsinox npoBexeHUsI MPOMEKYTOYHOI aTTeCTAIUM, MIOKA3ATEJH M KPUTEPHH OLeHUBAHMSA:

[MpomexxyrouHast attectanus 1o auciuiUinHe «CKBO3HbIE MeETAIYPrHYecKHe TEeXHOJIOTHH»
BKITFOYACT TEOPETUIECCKUE BOMPOCHI, MO3BOJISIONIIE OLICHUTh YPOBEHb YCBOCHHS 00yUYarOIIUMICS 3HAHWH,
Y MPAKTUYCCKUE 3aJ[aHMsI, BBISBIISIONIUE CTENICHh C(HOPMUPOBAHHOCTY YMECHHIA U BIIAJCHHIA, IIPOBOJUTCS B
dhopme dK3aMeHa.

OK3aMeH 10 JaHHOH IUCIMIUIMHE MPOBOIUTCA B YCTHOM (OpME MO 3K3aMEHAIIMOHHBIM OHIIETaM,
KaXIIbIii U3 KOTOPBIX BKIIFOUACT 2 TEOPETUUECKUX BOIIPOCA U 3a/1a4a WiIu B (hopMme TecTa.

IMoka3zaTesin M KPpUTEPHHU OLIEHMBAHUS IK3aMeHa B YCTHOIi dopme:

— Ha OIEHKY «OTIN4YHO» (5 0amioB) — OOydYalomMACS JEMOHCTPUPYET BBICOKHH YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOE M ITyOOKOe 3HaHHE Y4eOHOTO
MaTepuaia, CBOOOAHO BBITIONHACT MPAKTUYECKUE 3alaHHs, CBOOOJHO ONEPUPYET 3HAHUSMH, YMEHHSIMU,
IMPUMCHSCT UX B CUTyallusaIXxX MOBBIIIEHHOM CI0KHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamra) — oOydaromuiics IeMOHCTPUPYET CpEeIHUN YpOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETCHLMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHbI, HO [OIIyCKalOTCS
HE3HAYUTCIIBbHbBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IPU aHAJIUTUYCCKUX OIICpalUAaAX, IIEPEHOCC 3HAHUN
Y YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYaLlUH.

— Ha OIEHKY «YAOBJIETBOPHUTENbHO» (3 Oamna) — oOyJaroImmuics JEMOHCTPHUPYET MOPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMIICTCHIIUH: B X0JI€ KOHTPOJBHBIX MEPOIPHUITHIN JOMYCKAIOTCS OLIIHOKH,
MMPOABJIACTCA OTCYTCTBUE OTACJIIBHBIX 3HaHHI7[, YMCHHﬁ, HaBBIKOB, 06yt1a101111/11710;1 HUCIIBITHIBACT
3HAYUTEJIbHBIC 3aTPYJHEHUS NIPU ONEPUPOBAHUM 3HAHMAMHU M YMEHHMSMHU NPH HUX MEPEHOCE Ha HOBBIE
CUTYyaLuH.

— Ha OLEHKY «HEYJOBJICTBOPHUTEIbHOY» (2 Oaiia) — oOydaronuiics He JACMOHCTPUPYET 3HAHUS
TEOPETUYECKOro MaTepHasa, JOIMyCKaeT CyIIeCTBEHHbIE OLIMOKHM, HE MOXKET IOKa3aTh WHTEIUICKTYaJIbHbIE
HaBBIKU PELICHUs IPOCTHIX 3a/1a4.

[Mokazarenu M KpUTEPHH OLICHUBAHUS DK3aMeHa B BUJIC TECTA:

Bomnpocel TecTOB  0XBaThIBaIOT BeCh 00beM M3y4aeMOi JUCHUILUIUHBI B cOoTBeTcTBUM ¢ PII/{

Ha OILEHKY «OTJAM4YHO» (5 ©0annoB) — oOyd4aroumuiicsi JEMOHCTPUPYET BBICOKHH YypOBEHBb
c¢(hOpMUPOBAHHOCTH KOMIICTEHIIMM, BCECTOPOHHEE, CHCTEMAaTHYECKOe M TJIyOOKOe 3HaHHE YueOHOro
MaTepHaia, CBOOOAHO BBIIOJIHACT MPAKTUYECKUE 3a1aHHs, CBOOOAHO ONEPUPYET 3HAHUSAMH, YMEHHUIMHU,
NPUMEHSET WX B CHTYalHUsIX MOBBIIIEHHON CIIOKHOCTH, YTO COOTBETCTBYET PE3YyJbTAaTy TeCTHPOBAHUS
75% u 00J1€ee;

Ha OLEHKY «xopoumo» (4 Oajaina) — oOydaromMics JOEeMOHCTPHPYET CpPEOHHH YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO [OITyCKalOTCS
HEe3HAYHUTEIbHBIE OITMOKHM, HETOYHOCTH, 3aTPyAHEHUS IPY aHATUTHIECKUX OTIepalysX, IepeHoce 3HaHNH
1 YMEHHUI Ha HOBBIC, HECTAHIAPTHBIC CUTYAIlUH, YTO COOTBETCTBYET pe3yibTaTy TectupoBanus 60-74 %o;

Ha OLICHKY «YIOBJIETBOPUTEJbHO» (3 0ajsya) — oOydwaromuiics IE€MOHCTPHPYET HOPOTOBBIN
ypOBeHb c(HOPMHUPOBAHHOCTH KOMIIETEHIINI: B X071 KOHTPOJIBHBIX MEPOTIPHATHUI JIOITyCKAIOTCS OMHOKH,
NPOSIBIISIETCS  OTCYTCTBHE OTJCIBHBIX 3HAHHWW, YMEHWH, HABBIKOB, OOYYAIONIMHCS WCIBITHIBACT
3HAYUTEJIbHBIC 3aTPYJHECHHUS MPH ONEPUPOBAHMM 3HAHMAMHU M YMEHHSIMHU NPH HUX MEPEHOCE Ha HOBBIE
CHUTYalllH, YTO COOTBETCTBYET pe3yibTaty TectupoBanus 50 - 59 %o;

Ha OLIEHKY «HeyIOBJICTBOPHUTEJIbHO» (2 0ajia) — oOyuaromuiicss HE JAEMOHCTPUPYET 3HAHUS
TEOPETUYECKOr0 MaTepHaa, JOIMyCKaeT CYIIeCTBCHHbIE OLIMOKM, HE MOXKET IMOKa3aTh WHTEIUIEKTYaIbHbIC
HaBBIKH PELICHUs MPOCTHIX 3a]ad, 4YTO COOTBETCTBYET PE3yJIbTaTy TeCTUpOBaHHUA MeHee 50 %.



