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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

Juctummaa CKBO3HBIE METAJUTYPTHYSCKUE TEXHOJIOTUU BXOUT B YACTh YIEOHOTO
1aHa GOpMHUPYEMYIO YYaCTHUKaMU 00pa30BaTebHBIX OTHOIICHUH 00pa30BaTeIbHOM
MIPOTPaMMBI.

JJis u3ydeHust JUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHUS, BIIAJICHUS),
c(OPMHPOBAHHBIC B PE3YJIbTATEC U3YUCHHSI TUCIIUILIHH/ IPAKTUK:

MeTo10JI0THS ¥ METOJIbI HAYYHOTO MCCIICTOBAHUS

dusznyeckas XuMUs MUPOMETATUTYPTHYECKUX TPOIIECCOB

3uanus (yMEHUs, BJIQJICHUS), IOTYICHHBIC IPU U3yYCHUU JTAHHOUN TUCITUTUTHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

[TprMeHEeHHEe TOITMBA B METAJUTYPTHYSCKOM ITPOIIecce

[ToaroToBka K caaye u cada rocyJapCTBEHHOTO SK3aMeHa

[ToaroToBka K mporeIype 3aiuThl ¥ 3alUTa BBITYCKHON KBaTH()UKAIMOHHOM
paboThl

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4eHus

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOyssl) «CKBO3HBIE METAJUTYprHUECKUe
TEXHOJIOTHI 00Yy4aroLniics JoKeH 001a1aTh CIeAYIOIUMI KOMIIETEHIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

I1K-3 CriocobeH opraHu30BbIBaTh COTIACOBAHHYIO paOOTY MO BBITOJIHEHHIO 3a/1a4 MO
OLIEHKE CBHIPbsl U METAJITyPrUUECKOM MPOAYKLINU, KOPPEKTUPOBATH U KOHTPOJIUPOBATH
ITPOU3BOJICTBEHHBIN MTPOLIECC

[1K-3.1 Opranuzyet paboTy 10 OLIEHUBAHUIO ChIPbS U METAJUTYpPru4ecKou
MPOAYKIIMIO, KOPPEKTUPYET U KOHTPOJIHUPYET MPOU3BOICTBEHHBIN
poLecc ¢ 000CHOBAHUEM MPHUHSITHIX TEXHOJIOTMUYECKUX M TEXHUUYECKHUX
Mep




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

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOoHTakTHast padora — 30,85 akas. yacos:
— aynutopHas — 30 akaj. 4acos;
— BHeayauTopHas — 0,85 akax. 9acos;

— camocTosTenbHas pabora — 77,15 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynutopHast % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
Pasnen/ Tema § (B akaj. yacax) E > Bung 3 KOHTPOJIS Kox
g 8 © | camocrosiTenpHON | ycrieBaeMOCTH H
JUCLUATUINHBI 3 g o 6 . | xommerenuuu
O 5 g g paboTHI MPOMEKYTOTHON
nmab. | mpaxr. S
Tek. . EaH § g aTTeCTaluu
1. BBenenue
Nsyuenue
y4aeOHOH,
Hay4YHOU U
CIPaBOYHOMN
1.1 Ilpumenenue xenesa u JIATEpaTypsl 110 .
P 2 2 24 paryp YCTHBIN onpoc TIK-3.1
€ro CIUIaBOB. Teme
JCIUTUINHEL.
Pabora ¢
JNEKTPOHHBIMU
OHOIHOTEKAMH.
Nzyuenue
yueOHOii,
Hay4YHOU 1
1.2 Pa3Butune CIIPABOUHOM
) . JIATEpaTyphl 1O .
MeTaJTypTUIeCKOM 2 2 4 2 patyp YerHslii onpoc TK-3.1
Teme
MPOMBIIIICHHOCTH.
JCIUTUTAHEI.
Pabora ¢
AJIEKTPOHHBIMHU
OuOIMOTEKAMH.
Nzyuenue
yueOHO1,
Hay4HOU U
1.3 Ponp meTansios B CIPaBOYHON
COBPEMEHHOM JUTEPATYPHI 110 .
P 1 2 2 Paryp YcrHbIi onpoc MK-3.1
HPOMBIIITIEHHOM TemMe
MPOU3BOJCTBE JMCIUIUINHEIL.
Pa6ora ¢
3JIEKTPOHHBIMHU
Ooubimorexamu.
Hroro no paszaeny 5 8 28
2. [Ipon3BoaCTBO YyryHa B
JOMEHHBIX ITedax
2.1 ColpbeBble MaTepUaIIbI 2 1 | | 2 | 2 | Uzyuenue [TpomeKyTOYHBIi TK-3.1




)IOMCHHOﬁ IJIaBKHU U UX
IIoATOTOBKaA

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

3a4€T

2.2 KoHCTpyKI1MS JOMEHHOH
neuyu

72

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

VYerHbIi omipoc

IK-3.1

2.3 JloMeHHBIH nporecc

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

YcTHBIH onpoc

IK-3.1

Wroro no pazneny

11,2

3. [Ipou3BoACTBO cTANN 1
LIBETHBIX METAJIJIOB

3.1 OGmme OCHOBEI
CTaJIEIIABUIILHOTO
MPOU3BO/ICTRA.

0,5

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

3ammra
HNPaKTUYECKOU
paboter Ne 1

MK-3.1

3.2 KonBeprepHoe
MPOM3BOJICTBO CTAJIN

0,5

Nzyuenue
yueOHOI,
Hay4HOU U
CIIPaBOYHOM
JIUTEPATYpPHI 110
Teme
JUCLUTUTUHBIL.
Pabora ¢
AJIEKTPOHHBIMHU
O6ubimoTexkamu.

3amura
MPaKTUYECKOU
pabotsr Ne 2

MK-3.1

3.3 BrIIiaBKa CTajiv B
ANEKTPUYECKHX MeYax

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

YcTHBIM ompoc

IK-3.1




3.4 Kogreas 06paboTka
cTanu

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

VYcTHbIi onpoc

IK-3.1

3.5 Pa3nuBKa cTaiau

10

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

YcTHbIi# ompoc

IK-3.1

3.6 Meramnyprus Meny,
HHKEJISl 1 JIFOMHHHS

10

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

3amura
WUHIUBUYaJILHOTO
3a7aHuUs

IK-3.1

HWroro no pazaeny

37,95

Wroro 3a cemectp

15

15

73,2

3a4€T

HToro no nuCHUMIIIMHE

15

15

77,15

3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

C nenplo peanus3anuy KOMIIETEHTHOCTHOTO MOX0/1a, a TaKke (POPMUPOBAHUS U
pa3BUTH TPO(HECCHOHATBHBIX HABBIKOB 00YUAIOIIMXCS PEeaNIU3YIOTCS CIEAYIOIINE CPECTBA,
CTIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

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

- CAMOCTOSITEJIbHOE N3YUEHHE TEOPETUYECKOr0 MaTepHaa JUCIUTUIMHEL C
MCTIOJIb30BAHUEM METOJUYECKUX Pa3padOTOK, CeNHaIbHON yueOHO U HaydHOM
JTUTEPaTypHI;

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

B n3noxeHnu JeKIMOHHOTO MaTepualia v MPH MPOBEJACHUH MPAKTHUECKUX 3aHATHHA
MPEIoIaraeTcs Iepexoa OT PEMPOAYKTUBHBIX METOIOB OOYUEHUS K YaCTHYHO-TIOUCKOBBIM
Y MCCIIEIOBATEIbCKUM METOAaM, PAa3BUBAIOLINM JIOTHYECKOE, TEOPETHUECKOE MBIIIIICHHE,
yYMEHHE apryMEHTHPOBAaTh U OTCTauBaTh COOCTBEHHOE MOHMMaHue Bompoca. C 3Toil 1emnbio
BO3MOYXHO UCIIOJI30BaHUE METOI0B ABPUCTUUYECKUX BOIIPOCOB U OpIIHCTOPMHHTA
(MO3roBO# aTakm).

[Tpu npoBeneHNN MPAKTUYECKUX 3aHATHI MPEANONAraeTcsi UCIOJIb30BaHHE
TEXHOJIOTUHU B3aUMOOOYUYECHHUSI.

CamocTtosTenbHas paboTa CTYASHTOB JOKHA OBITh HANIPaBlIeHA HA 3aKpeTICHUE
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOT 0 IIPeroiaBareieM, Ha popaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOATEIbHOE U3YUYEHHUE, Ha MOATOTOBKY K MPAKTUUYECKUM 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 C MOKa3aTeIbHBIM PELICHUEM MPOOIIEMBI
IIpero/iaBaTeneM;

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

- CaMOCTOSTEJIBHOE pelIeHre TpoOIeM CTYASHTaMU 1101 KOHTPOJIEM IIperoiaBaTels.

Peanu3zanust ”HHOBallMOHHBIX METO/I0B 00Y4YEHUS BO3MOXKHA C UCIIOJIb30BaHUEM
CIIEAYIOIINUX PUEMOB:

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

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

- pPacKphITHE MPENoAaBaTeIeM IPUUMH U XapakTepa HeyAay, BCTpEeYaromuxcs Ipu
peleHnu nmpooiem;

- IGMOHCTpAalLUs ATbTEPHATUBHBIX MOJX0I0B K PEIICHUI0 KOHKPETHOM MPOOJIEMBI;

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

- UCTIOJIb30BAHNUE 3a/IaHUH I CAMOCTOSATENIbHOM PaOOTHI ¢ M30BITOYHBIMH JAHHBIMU.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

[IpencraBieHo B mpuioxeHuu 1.

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

8 YueOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE o0ecTeyeHne TUCIIMTITHHbI
a) OcHoBHas JIUTEpaTypa:



1. OcHOBBI METAIITYpPru4ecKOro npou3Bo/cTBa : yueOHuk / B.A. burees, K.H. BnosuH,
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. Metamnyprudeckue TeXHOJIOTUH. MeTamutyprust 4€pHbIX METAJIOB :
yueonoe nocodue / C.A. Usnes, M.II. KitoeB. — Mocksa : MUCHC, 2017. — 45 ¢c. —
ISBN 978-5-906846-57-0. — TekcT : 37eKTpOHHBIN // DIEKTPOHHO-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 cTaneii u criaBoB: Y4ueOHoe mocobue /
bezboponos 10.H., 'anmnaxmeros P.H., Yankuu U.A. - KpacHosp.: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€ TPO0IEMbl METAJUTYPTUU U MaTEpUAIOBEACHUS:
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. Komonoa. — Mocksa : MUCHUC, 2010. — 72 c. — ISBN
978-5-87623-346-2. — TekcT : 3neKTpOHHBIN // JIaHb : 31eKTpOHHO-OMOMMOTEYHAsS 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 CBOOOJHO pacmpocTpaHsieMoe 0eccpouHo

MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional

IIpogeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI

HazBanmne xkypca CchplliKa
?JEKTP OHHBIC pecypert Gubmmotern MITY uv. https://host.megaprolib.net/MP0109/Web
HanmonansHas nHGOpMaIMOHHO-aHATUTUIECKAST URL:
cuctreMa — PoccuiickMi HMHIEKC HAay4HOIO i

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

HUTUPOBAHUA



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://elibrary.ru/project_risc.asp

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHHUIIJIMHBI BKIIIOYACT:

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

- TEXHUYECKUMU CPEICTBAMH 00yUeHUs, CYKALMMH IS IPEACTaBICHUs y4eOHOM
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIMH CPEJCTBA XpPAaHEHHUs, IIEpelavun U
npeacTaBIeHUs yueOHOM nHpopmManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayJUTOpUs IS IPOBEACHUS MTPAKTUYECKUX 3aHATUN OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY KALIMMHU 151 TIPEACTaBICHUs y4eOHOU
nHpopManuu O60JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPEJCTBA XpPAaHEHHUs, IIEpelaun U
npeaCcTaBIeHUs yueOHOM nHpopManuu;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

3. YueOHast ayauTopusi sl TPYIIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTAIIHM,
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. ITomenieHue U1t CaMOCTOSATENLHOM pabOThl 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 TPO(YUIAKTUYECKOTO OOCITYKUBAHHS y4eOHOT O
000pyZI0BaHUS OCHAILEHO:

- CHeMaIM3UPOBAHHON MeOeNbIO: CTeNIaKaMH JIUIsl XpaHEeHHsI yueOHOTro
000pynOBaHUs;

-UHCTPYMEHTaMH Il PEMOHTa y4eOHOro 000py/J0BaHUS;

- mKadamu 71 XpaHEeHUs] y4eOHO-MEeTOANYECKON TOKyMEHTAllUU U MaTepUaoB.



ITPJIO’KEHHME 1

Y4eOHO-MeTOAMYECKOE O0ecTedeHHe CAMOCTOSATEIbHOM PadoThl 00y4aArOINXCSI

Ay,HHTOpHaH CaMOCTOsATCIIbHAA pa60Ta 06yqaloumxc;1 OCYHICCTBICTCA Ha IMPAKTHYCCKUX
3aHATUAX B BUAC BBIIIOJIHCHHA ITPAKTHYCCKUX 3aJlaHuil U pelicHud 3aaa4, B KOTOPBIX COUCTAIOTCA
OJIEMCHTEI TCOPHH W MPAKTHKU METAJUIYPTHYCCKUX ITPOLECCOB IO 3aJaHHWIO M IIOA KOHTPOJIEM
mpernoaaBaTeCiis.

BueaymutopHass camocrosiTenbHas paboTa OOydYalOUIMXCS OCYIIECTBIISETCS B BHUJC
M3y4deHus1 yueOHOM JIUTepaTyphl MO pa3esaM JUCIUTUTHHBL.

Ilepeyenb npakTH4YeCKUX PadOT MO TUCHUILIUHE

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

IIpakTuyeckas padora Ne 2 3yuyeHne KpUCTANIMYECKOTO CTPOSHUSI U MAKPOCTPYKTYpPBI
CTaJIbHBIX CIIMTKOB;

IIpakTnyeckas padora Ne 3 l3ydyeHHe KpUCTAIUIMUECKOTO CTPOCHMUSI U MaKpPOCTPYKTYpPbI
HENPEPBIBHOIMUTHIX 3arOTOBOK;

OneHo4HbIE CPeaCTBa A TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH, POMEKYTOYHOM
aTTeCTAllMH 110 UTOraM OCBOCHMS JMCIHUIIJIMHBI:

[IpomexxyTounblii 3aueT. CTpyKTypa MPOU3BOJICTBA YEPHBIX METAILIOB U 33/1a4l
MeTaJTypruueckoro npon3BoacTsa. [IpuMeHenue xenesa u ero criaBoB. Pazsurtue
METaJUTypruueCKOl MPOMBIIIIIEHHOCTH. POJIb METaNI0B B COBPEMEHHOM ITPOMBIIILIEHHOM
npou3BoACTBE. ChIpbEBbIE MaTepUalbl IOMEHHOM TUIABKU U UX TOJATOTOBKA.

Bompocs! k 3amre npakrudeckoi padborel Ne 1:

1. Yto BXOAMT B MOHATHE "KPUCTATUNINUECKOE CTPOCHHE" CTAIBHOIO CIIUTKA?
2. Yto Takoe "kpucTayuinueckas 30Ha'" CTaIbHOTO CIUTKA?

3. Kakume KpuCTaJUIMYeCKHE 30HBI HMMEIOTCS B CTAIbHBIX CIUTKAaX M Kak OHHU
pacnonaratorcs’?

4. YTOo BXOAWT B MOHATHE "MaKpOCTPYKTYpa CTAIBHOTO CIIUTKA"?

5. Yro Takoe ycamovyHas paKkOBMHA U KaKOBa MPUYHHA €e 00pa3oBaHmMs?



6. B kakux cauTKax MOXKET OBITh yCaJ0uHas paKOBHHA M TJI€ OHA pacIoJiaraeTcs?
7. B Kakux ciaMTKax ycaaouHas paKOBHHA OTCYTCTBYET U Mo4yemMy?
8. B KakuX cIMTKax MMEIOTCS ra30Bble My3bIpU U MIOYEMY OHH 00pazyroTcs?

9. Kakue ras3oBble My3blpd HUMEIOTCS B CIUTKE  KUISILEH CTad U KaKk OHH
pacoa0oXeHbI?

10. B yem oTiinune MakpOCTPYKTYphl CIIMTKOB KMIISIIEH CTald IPU MEXAaHUYECKOM U
XUMHYECKOM 3aKyIIOpUBaHUN?

11. Yro npoucxoauT ¢ ra30BbIMH ITY3bIPSIMHU CIIMTKA KUISAIIEH CTaIN IIpU NIpOKaTKe?
12. Kakyro MakpOCTPYKTYpYy UMEET CIUTOK MOIYCIIOKOHHOM cTanu?

13. YUto npoucxoauT ¢ pa3InyHbIMUA HAPYILIEHUSMU CIUIOIIHOCTH METaJula IPU MPOKATKE
CJIMTKA MOJYCIOKOHHOM cTanu?

Bonpocsl K 3amire npakTuueckoi padborer Ne 2:

1. Kakne KPpUCTATNIMYCCKUEC 30HBI UMCIOTCS B HereprBHOHI/ITOﬁ 3aroTOBKE€ U KAaK OHU
pacrionararoTcsi?

2.Yro npeacrasiser co00i CTpYKTypa TPaHCKPUCTAIIIM3ALMH U ISl KAKUX 3aTOTOBOK OHA
XapakTepHa?

3. KakuM 00pa3oM mpH H3y4eHHH IMONEPEYHOTOo TEMIUIETa OIpPENENIIOTCS CTOPOHBI
MaJIoro U OOJIBIIOTO PaJAMyCcOB 3aroToBKH, oTinTod Ha MHJI3 ¢ m3ornyroil TexHonornyeckom
0CBbI0?

4. B dYeM CXOXECTb MaKpPOCTPYKTYpbl COPTOBOW U CISIO0BOM HEMPEPHIBHOIUTHIX
3arOTOBOK?

5. B ueM oTaMuMe MakpoOCTPYKTYpbl COPTOBOM M CiISI00BOI HENpephbIBHOIUTHIX
3aroToBOK?

6. Kak ornMuaercs MeTaul, OTJIUTBIA HENPEPHIBHBIM M OOBIYHBIM CIIOCOOAMH, II0
XUMHUYECKON HEOJHOPOIHOCTH?

7. KaxoBbl MMPHUYHHBI OTJINYMA XUMHUYECKOH HCOOAHOPOAHOCTH METaliia
HCHpCpBIBHO.HHTOﬁ 3arOTOBKU M OOBIYHOT'O CIIUTKA?

8. Kakue nsneMeHThl 30HaIbHOW XMMHMUYECKON HEOAHOPOJHOCTH Haubosiee XapaKTepHbI
JUJISL HETIPEPBIBHOJIUTON 3arOTOBKU?

9. Kakuie nmoBepXHOCTHbIE 1e(DEKTHl MOXKET UMETh HEMPEPhIBHOIUTASI 3arOTOBKA?
10. KakoBbI MpHUUUHBI BOSHUKHOBEHHS Ka)K0T0 BUJ1a TOBEPXHOCTHBIX JE€PEKTOB?

11. Kakue BHyTpeHHHUE 1e(DeKThl MOKET UMETh HENPEPHIBHOIUTAS 3arOTOBKA?

Ycerablii onpoc. JlomeHHbli pouecce.  IIporeccesl B rTopHE TOMEHHOM NEYH.
Pacnpenenenne MareprualioB Ha KOJOIIHUKE JIOMEHHOM neuu npu 3arpy3ke. [loBenenne
MIPUMECHBIX JIEMEHTOB YyTr'yHa: BOCCTAHOBIIEHUE MapraHIla, KpeMHuus, pocdopa, BaHaIUSI U
tutaHa. YyryH u ero kauectBo. O0pa3oBaHue 4yyryHa. Buapl 4yryHoOB, BBIIIJIaBISIEMbIX B




noMeHHbIX nedax. [loBenenue cepsl B 1oMeHHOM TuiaBke. OCHOBHasI peakius Aecynbdypanuu B
TOpHE NIeYU ¥ BHEJJOMEHHAA JeCyIb(yparius.

IIpumep HHAUBHUAYATBHOIO 3a/1aHNUS:
Bapuant Nel

® B Cpejie 3IeKTPOHHBIX TabuuI Excel paccuntaTh HCXOMHBINM COCTAB MIMXTHI [T BBITLIABKH
CTaJIM B KUCIOPOAHOM KOHBEpTEpe (MCXOIHBIEC TaHHbIE TIO BApUAHTaM);

® CpPaBHUTH TEXHUKO-DKOHOMHYECKHE MMOKa3aTeu paboThl 1oMeHHbIX neueld Ne§ (¢ b3VY) u
Ne 4 (koHyCHOE 3arpy304HOE YCTPOUCTBO);

e wucnonb3ys nakeT «OmnucarenpHas CTaTUCTHKA» MPOaHAIM3UPOBATH BBHIOOPKY u3 1300
aBok B KKII.



INPUJIOKEHHE 2

Ouenoqnme cpeacrea AJisi MIPpOBEACHUSA HpOMe)KyTO‘lHOﬁ arTreCrTalum

a) IInanupyemvole pe3ynomamol 00yUeHUA U OUEHOYHDBLE CPEOCMEA 01 RPOBEOEHUA NPOMENCYMOYUHOU AMmecmauuu:

CTpyKTypHBIi
3JIEMEHT [Tnanupyemsble pe3yabTaThl 00yYeHUs
KOMITETEHIINT

[IK-1: Crioco6eH aHaIM3UpOBaTh MOKA3aTENIN TEPMOJMHAMUYECKUX, TEIJIOBBIX U XMMUYECKUX MTPOIIECCOB B TOMEHHOMH IJIaBKe

IK-1.1 OueHuBaeT TEKYLYI0 NPOU3BOACTBEHHYIO CUTYALUIO,
HapaMeTpsl ¥ MOKa3aTeIH TEXHOJIOTHIECKIX TPOLIECCOB
MPOU3BOJICTB arJOMEPAOHHON IUXTHI, IPOBOIUT
TEXHUYECKYIO JMATHOCTHKY 000pyJOBaHHS
arJ0JJOMEHHOTO NPOU3BO/ICTBA

IIpuMepHBbIii NepedeHb TeOPeTHYECKHX BONPOCOB K IK3aMeHY:

Porb 4epHBIX METAIIOB B c(hepe JeTOBEUECKOH NeITEIbHOCTH
Uro Takoe yyryn?
OO61ast cxeMa IPOU3BOJICTBA YEPHBIX METAJIIOB.
OCHOBHOE pa3Iuyue YyryHa U CTaau?
OOmas cxema NPOM3BOJICTBA YEPHBIX METAJUIOB. MECTO METalTypru4ecKoi IPOMBIIIIIEHHOCTH B
SKOHOMHKE CTPaHbl U MHpPa B LIEJIOM
e [lepcriekTHBBI 1 MOTEHIHAN PAa3BUTHS Pa3BUTHUS YePHOH MeTammyprun PO
e  XWMHYECKHH COCTaB KeJIe3HBIX pyA. TpeOoBaHMS K KAauecTBY XKEJE3HBIX Py M HEOOXOANMOCTh
MIOJITOTOBKH MX K JOMEHHOH IIJIaBKe
e  Twumsl XeJe3HBIX Py MO pynooOpasyromeMy MuHepary. OCHOBHBIE MECTOPOXKICHHS KETE3HBIX
pyA.
e OioCchl JOMEHHOH MJIaBKH, TEXHOT'€HHOE CBIPbE.
e (CnocoGsl MOATOTOBKM pyad K JOMEHHOW maBke. Ha3HaueHme M XapakTepHCTHKa CIIOCOOOB
OKYCKOBaHHS )KEJIC30PYIHBIX MaTepPHAJIOB.
e  CymHOCTb arjloOMeparuoHHOr0 MpoIiecca.
e [IpsMoe 1 KOCBEHHOE BOCCTaHOBJIEHHE OKCHI0B. OcoberHocTH. [TokazaTenu. CpaBHEHHE NPSIMOTO
¥ KOCBEHHOTO BOCCTAHOBJICHHS.
e BoccranoieHue KpeMHHMs, MapraHiia, BaHaIUs 1 THTaHA B JOMEHHOH I1€4H.
e OOpazoBaHHE YyTyHa B JOMEHHOH 1e4r. BUbI 4yryHOB, BHIIUIABIISIEMbIX B JOMEHHBIX HIeYax.
e [llmakooOpa3zoBaHue B JOMEHHOH meun. [lepBUYHBIN, MPOMEXYTOUHBIH, KOHeUHbIH nutak. Cocras
KOHEYHOTO Iutaka. TpeOoBaHMs K IUIAKaM.
e [loBenenue u GanaHc cepsl B IOMEHHOH 1eun. BHegomenHas necynbdypanus 4yryHa.
e  OCHOBHBIE ITyTH U COCOOBI CHIDKEHHS Pacxoja KOKca MPH BBITUIABKE YyTYHA.
e OO0mee ycTpOKCTBO U COCTAB KOMITJIEKCA JOMEHHOM MEYH.
e  Brmyck u yoopka mpoayKTOB IIaBKH. JINTEHHBIH qBOD.




[1K-1.2

Pemaer npogeccronanbHble 331294 10 MTAHHPOBAHHIO
NPOU3BOICTBEHHBIX 3aIaHUH H KOPPEKTHPOBKE
MPOIIECCOB MPOU3BOICTBA ArJIOOMEHHO MPOAYKIIHH C
000CHOBaHHEM MPUHSATHIX TEXHUICCKHX U
TEXHOJIOTUYECKUX Mep

IpuMepHbIii nepevyeHb NPAKTHYECKHX 3aJaHUT:
- OTIPE/IENHTE OKHCIUTENBHYIO CIIOCOOHOCTB arsiomeparta, cogepskaruero 60 % Feyg, u 15 % FeO.
- OTIPENICIUTH OKHUCIUTEIBHYIO CIIOCOOHOCTH OKAITMHEL, conepakartieit 70 % Feq, u 73 % FeO.

- CKOJIbKO M3BeCTH, comepxarieil 85 % CaO, motpebyercs st ountakoanus 0,7 % Si B 300 T umKkoro
MeTaJljia, €CIM OCHOBHOCTH I1aka-3,5 ?

I1K-1.3

OcymecTBIsIeT KOHTPOJIb CHIPbsI, MATEPHAJIOB,
UCIIPAaBHOCTH 000PYI0BaHUS U TEKYIINX OTKIOHEHHUH OT
3aJJaHHBIX ITAPAMETPOB /I 00eCIIeueHNs TPeOyeMOoTro
Ka4ecTBa arJioJJOMCHHON MPOAYKIMH B IIPOIIECCE e
MIPON3BOJICTBA

IIpuMepHBIi epeYeHb NPAKTHYECKHUX 3aIaHHUI:

- Ha CKOJIBKO MOBBICHTCSI OCHOBHOCTb IIIJTaKa, €CIU K 35 T mutaka, cogepskariero 43 % CaO u 13 % SiO,
100aBuTh 7 T U3BecTH, coaepxkaieit 87 % CaO u 2 % SiO, ?

[TK-5: Crioco6en onpenensiTh OpraHu3alMOHHbIE MEPHI IS BHITIIABKY CTAlld B KOHBEPTEPE

[IK-5.1 OneHnBaeT X0/ U Pe3ynbTaThl IPOU3BOACTBA CTAIH B IIpuMepHbIii NepedeHb TEOPETHYECKAX BONPOCOB K IK3aMeHY:
KHCJIOPOJHOM KOHBEpPTEpE

e Yo Takoe crais?
Kakue cranennaBuiIbHbIE arperaTsl MOTYT HCIOIB30BATHCS sl BBIILIABKU CTAIH?
e  Ha3oBure mMXTOBBIE MaTE€pHabl, KOTOPBIE HCIOIB3YIOTCS IIPHU BBIILIABKE CTAaIH B KUCIOPOJIHOM
KOHBEpTEpE.
e  CBoiicTBa METAJUTYPrUUECKUX PAcIIaBOB: UyTyHa, CTaIX U LIJIAKOB.
e  TemneparypHblil peKUM B KUCIIOPAHOM KOHBEPTEPE.
e DOrtam 3anuBkH gyryHa B KK.
e [IpoayBka Kak OCHOBHas TexHoyoruueckas omneparus B KK.
e  «lIloBanka» KoHBepTEpa.
e OcHOBHBIE TapaMeTPhl KUCIOPOAHOTO AYThs: YUCTOTA, IaBICHUE, HHTEHCHUBHOCTb IPOAYBKH,
CKOpPOCTb HCTEUEHUs], IIOTHOCTb
e CrpyKTypa KOHBEPTEPHOI BaHHBI

[1K-5.2 Pemaer npodeccnonanbHble 33124 110 IAHKPOBAHUIO IIpnmepHbIii NepedeHb NPAKTHYECKAX 3aJaHMIA:

MPOM3BOJICTBEHHBIX 3aJaHUN U KOPPEKTUPOBKE ITpoIiecca
BBIIJIABKY CTAJIA B KOHBEPTEPE C 000CHOBaHUEM
MIPUHSTHIX TEXHHYECKUX U TEXHOJIOTHUECKUX MEP

Oco0eHHOCTH TEXHOJIOTHH Tepe/iesia HU3KOMapraHIIOBUCTHIX YyTYHOB.

OcobeHHOCTH TeXHOIOruH nepesena GochoprCTIX UyTyHOB.

Oco0eHHOCTH TEXHOJIOTHH Nepe/ielia BaHaJUHCOAepIKalliX YyryHOB

KoppekTrpoBKka TeXHOJIOTHH KOHBEPTEPHOH IIaBKU PH PO yBKe GocdopucToro uyryHa
CdopmynupoBaTh IPOU3BOACTBEHHOE 3aJaHKE Ha BHIIUIABKY cTany Mapku 1712C

A




I1K-5.3

KoHTponaupyeT TeXHOIOrH4eCKHi MPoLEece BhIIIABKU
CTaJM B KOHBEPTEPE, BEJICHUE yUETHON JOKYMEHTAIHH,
nporece yxo/a u NpouIakTHIECKOro 0cMoTpa
000pyI0BaHN KOHBEPTEPOB

ChopMyupoBaTh MPOU3BOACTBEHHOE
I[IpumepHbIii nepeyeHb NPAKTHYECKUX 3aaHMIA:

JluHaMuKka cocTaBa IIIaKa 110 X0y IPOAYBKU B KOHBEpTEpe C BepXHell nojadeit n1yThs
JlaTh XapaKkTEepHUCTHKY IIPOLIECCY OCMOTpPA U 3alpaBKH (PyTEpOBKH

OnucaTs METOJIBI ONIPEIeNEHUS TOKa3aTeNe KOHBEPTEepHON TIaBKU

Omnpenenuts OCHOBHBIEC TOKA3aTEIH KOHBEPTEPHOI IUIABKH, MPEATI0XKUTh MEPOIIPUSITHS 10
MOBBIIICHHUIO BBIXO/1a TOJHOTO METAJIA B KHCIOPOJHO-KOHBEPTEPHOH

[TK-6: CriocoOeH onpeaensaTh OpraHu3aliOHHbIE U TEXHMUECKHE MEPHI IS BBITOIHEHUS IPOU3BOICTBEHHBIX 3a/laHNH 110 BHETIEYHOH 00paboTKe cTamn

[1K-6.1 Pemraet npou3sBo/iCTBEHHBIE BOIPOCHI, 3aBS3aHHbIC C IIpuMepHbIii IepedeHb TEOPETHYECKHX BONPOCOB K IK3aMeHY:
BEJICHUEM TEXHOJIOTUYECKOro Ipolecca, pa3paboTKoi 1
000CHOBAHHEM MPHUHATHIX TEXHUYECKUX U e  TexHomorm4yeckas 1mociae10BaTeIbHOCTh IIPOBEICHHUS ITPOIECCOB KOBIIEBOH 00PaOOTKH.
TEXHOJIOTHYECKUX MEP M0 YCTPAHEHUIO HApyIIECHUI e [IpaBuna 6Ge30macHOCTH MPU  BEICHHUH NPOILIECCOB KOBIIEBOH 00PabOTKH CTAIIH.
TPaBUJI OKCIUTYaTallii ¥ TEXHUYECKOTO 00CITyKUBaHHU e TexHOIOrHYeCcKne MEpBI IKCILTyaTallui U 00CITyKHBaHHs 000PYAOBAHUS AT KOBIIEBOH 00paboTKH
000pyIOBaHUS. CTaJIH.
Mepbl 10 yCTpaHEHUIO HAPYIICHUH TPaBUII AKCIUTYaTaIlMi U TEXHUYECKOTO 00CITy KMBAHHUS
o0opymoBaHuUs
[K-6.2 O1eHMBaeT TEKYIIYI0 TPOU3BOACTBEHHYIO CUTYaIHUIO, IIpumepHbIii epeyeHb NPAKTUYECKUX 3aJaHUIl:
HapaMeTpsl U MOKa3aTeIu TEXHOJIOIMYECKUX POLECCOB
BHETIEYHON 00pabOTKH CTaIH, TPOBOJUT TEXHUUECKYIO e TexHonoruueckas Mocie10BaTeIbHOCTh IPOBEICHHUS IPOLIECCOB KOBLIEBOH 00pabOTKHU.
JIMarHOCTHKY 000py/J0BaHMS JUIs BHETICUHOI 00paboTKH e  KoHTpomb mpouecca KoBIIEBOH 00pabOTKH cTalH.
e OcoOeHHOCTH MPOIIecca PACKUCICHHsSI CTaIH, 000pYAOBaHUE VISl PACKHUCIICHHS.
e Oco0eHHOCTH IpoIIecca JIETHPOBaHMUS CTalll, 000py10BaHHE /IS JIETHPOBAHUSI.
e OcobeHHOCTH ITpolecca Aecynb(ypanun CTain, 000pyAOBaHUE IS JIecyIbQyparun
e  Tpaiib-anmapaT, Ha3HAYCHHE, YCIOBUS
I1K-6.3 KonTtpomupyeT TexHonornueckue npoueccsl BHeneyHoil | IlpumepHblii nepevyeHb MPaAKTHYECKUX 3a1aHMii:

00paboTku cTanu

TexHosorn4eckas rmocie0BaTelbHOCTh IPOBEACHHS POLIECCOB KOBILEBOI 00paObOTKH.
KonTposb npoiiecca KOBIIEBOI 00pabOTKK cTau.

OcoOeHHOCTH ITpoliecca PACKUCIEHHS CTalH, (DaKTOPbI, BIUSIOININE Ha pOLecC.
OcobeHHOCTH TIpOIIecca JIETHPOBAHUSI CTalH, (DaKTOPHI, BIUSIONINE HA TIPOIIeCC.
OcobeHHOCTH ITpolecca ecynbpypaluu

[TK-9: CriocoGeH ornpeaensTh TeXHUUECKHE MEpPhI 10 HETIPEPbIBHOW pa3JInBKe CTalll

I1K-9.1

Permraet 3a1aun, CBSI3HBIE C COCTOSHHEM 000y IOBAHNS
JUTS HeTIPEPBIBHOM Pa3NnBKU CTalM, aHATTU3UPYET paboTy
000pyI0BaHUS ISl HENPEPHIBHON Pa3IMBKH CTAIH,

IIpnmepHbIii NepedeHb TEOPETHYECKHX BONMPOCOB K IK3aMeHY:




OTKJIOHEHUS MTapaMeTPOB PA3IUBKH OT YCTAHOBICHHBIX
3HAYCHUH

1. 3apoxkeHue u pocT KPUCTAILIIOB.

2. Kpucramindeckas CTpyKTypa HEpephIBHOIUTOM 3arOTOBKH.

3. YcamouHble SIBICHUS MPU KPUCTAILIH3AIMA CTAJIH.

4. JIukBanus 3JIEMEHTOB U XMMUYECKast HEOAHOPOAHOCTD 3arOTOBKH.

5. IlepepacnpenencHre ra30B 1 HEMETALTHYCCKUX BKIFOUCHUH TP KPUCTATITU3AIMHA METAJLIA.
6. OcOOEHHOCTH COBPEMEHHBIX JINTEHHO-MPOKATHBIX KOMILIEKCOB.

7. BHyTpeHnHue Ae(eKThl HEMPEPHIBHOINUTOM 3arOTOBKH.

8. [ToBepxHOCTHBIE epeKTH HENMPEPHIBHOIUTON 3arOTOBKH.

©

. HedbexTsl hopMBl HenpepbigHOIUMOT 3a20MOBKU

[1K-9.2

Opranusyet 6ecrnepe0oliHy0 padoTy MO MOCTABKE
MeTaia st Pa3iIuBKU CTAIN

IIpumepHbIii epeyeHb NPAKTUYECKUX 3aJaHUIl:

— TOJIIMHY CJIOS 3aTBEPACBLICIO METalIa B HEMPEPHIBHOIUTONW 3aroTOBKE Ui Pa3IUYHBIX MECT
TexHoJIoruyeckoro kanama MHJI3;

— TIPOAOJDKUTEIBHOCTD 3aTBEPAECBAHNS HEPEPHIBHOIUTHIX 3arOTOBOK PA3IMYHOTO CEUCHMUS;
— IPOIOJKUTENIBHOCTE pa3iuBKH MeTayta Ha MHII3;
— MIPOTSKEHHOCTH JIYHKH JKH/IKOTO METaJlIa BHYTPH HETIPEPHIBHOJIUTHIX 3arOTOBOK;

— IMaMeTp OTBEPCTHS KaHaJla pa3IMBOYHOIO CTaKaHa B CTAIEPA3TMBOYHOM M MPOMEXKYTOYHOM KOBIIAX
JUTA ycIoBUi pa3nuBky ctanu Ha MHIJI3;

— npousBoauTerbHocTs MHJI3

I1K-9.3

OCYH.[GCTBJ'I?[GT KOHTPOJIb IIpoHecca pa3jinBKA CTajiu,
COCTOSIHHUA 060py,HOBaHI/I$I JUIA pas3jInBKU CTaJik, €ro
TOTOBHOCTH IJII MPOBEACHUS aAbFOCTAKHBIX pa60T

IIpuMepHBbIii IepeYeHb NPAKTUYECKUX 3aJaHUIl:

BrImonHNTE pacdeT HepephIBHOM pa3INBKH CTaM HA TsiTupydbeBoii  MHJI3 pagmansHOro THHA 1715
CIEIYIOUINX YCIOBHIMA:

- BMECTHMOCTD CTaJIepa3IMBOYHOTO KOBIIIA 180 T;

- MeTajutyprudeckas jrHa MHJI3




6) HOpﬂ}IOR MMpOBEACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallum, IoKa3aTe/ii U KpUTEPpUU
OICHUBaAHUA:

[TpomexyrouHas arrecrauus 1o gucuumianHe «CKBO3HBIE  MeTAIyprudecKue
TEXHOJIOTHM» BKJIKOYAECT TEOPETUYECKUE BONPOCHI, ITO3BOJISIIOIINE OLEHUTh YPOBEHb YCBOCHUS
06yanOH_[I/IMI/IC$I 3HaHI/If/’I, N MPAKTUUCCKHEC 3aJaHH, BbIABIAIOIINUC CTCIICHD C(l)OpMPIpOBaHHOCTI/I
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMe 3aueTa.

3ayer MO JAHHOM JUCLUIUIMHE OCYIIECTBIIAETCS B JBYX BO3MOYKHBIX BapUaHTax Ha
YCMOTpEHHE MpPEeIoiaBaTels: B YCTHOM (opme mo Ouieram, KaKAblili U3 KOTOPHIX BKIIOYAET 2
TEOPETHUYECKHUX BOIPOCA U OJHO IIPAKTUYECKOE 3alaHKE WIH B (hOpMeE TECTa.

IToxa3zatenun u KPUHTECPHUHA OLICHUBAHUSA 3a4€Ta B yCTHOﬁ (l)opMe:

— Ha OLCHKY «3a4YTEHO» JOJDKCH I1OKAa3aTh BBICOKHH YPOBCHB 3HAHUU HE TOJBKO Ha YPOBHE
BOCIIPOU3BEIICHUS U OOBSICHEHUS MH(OpMAIMK, HO YW WHTEIUICKTyaJlbHBIC HABBIKU PEIICHUS
npoOiem u 3aaad. O0yJaromunics JEMOHCTPUPYET CUCTEMHbBIE TEOPETUUCCKHE 3HAHMS, BIIaJICET
TEPMUHOJIOTHEH, JIeTaeT apryMEHTUPOBAaHHBIE BHIBOJIBI M 0000IIEHUS, TPUBOJAUT IPUMEPHI.

— OILICHKY «HE€ 3a4YTeHO» II0JIy4acT, €CJIM HE€ MOXKCT IIOKas3aTb 3HaHUA Ha YPOBHEC
BOCITPOM3BCACHUA U OOBSICHCHHUS I/IH(i)OpMaLII/II/I, HEC BIaJCCT TepMI/IHOJIOFPIefI, HEC MOXKCT II0Ka3aTh
HABBbIKKM PCIICHUA ITPOCTBIX 3aaady. O6yqa}0m1/1171051 ACMOHCTPUPYCT HE3HAHUC TCOPCTUUYCCKUX
OCHOB IIpeAMETA, HEC YMECT ACJIaTh apIr'yYMCHTHUPOBAHHBIC BBIBOJBI U IIPUBOJAUTE IPUMCEPBHI.

IToka3zarenn u KPUTECPHUHU OCHUBAHUSA 3a4€Ta B BU/I€ TeCTA:

BOHpOCBI TCCTOB OXBATHBIBAKOT BECH O6’BCM H3y‘laeM0ﬁ JUCHUIIJNIMHBI B COOTBETCTBUHU C
PTIJIL.

— Ha OLEHKY «3auTeHO» — Oby4yalolMNCca AEMOHCTPUPYET OT CPefHEro A0 BbICOKOrO ypPOBEHA
Cd)OpMMpOBaHHOCTb KOMI‘IeTeHLI,VIVI, BCeCTOpOHHEEe, CUCTEMATUYECKOE N AOCTATOYHO rny60Koe 3HaHUe
yqe6Horo maTtepunana, BbIMNOJIHAET MNpPaKTU4YeCKkne 3adaHuA, onepunpyetr 3HaHUAMU, YMEHUAMMU,
NPMMEHAET UX B CUTYaLMAX PA3HOM C/IOKHOCTU, YTO COOTBETCTBYET pe3ybTaTy TecTupoBaHusa 50 - 100
%;

- Ha OUEHKY «He 3a4YTeHO» - o6yt4a+ou.|,v1|7|c;| HE OEMOHCTPUPYET 3HAHUA TEeOopPeETUYECKOoro
maTtephana, AOO0oNyCKaeT CyuweCTBeHHbIEe OLUM6KM, HE MOXET [MOKa3aTb WHTENNEKTYA/IbHblE HaABbIKU
peweHna NPoCTbiX 3a4a4, 4TO COOTBETCTBYET PE3Y/NIbTATY TECTUPOBAHUNA MEHEE 50 %.



