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JIner akTyanusanuu padoyeil nporpaMmsl
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3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI
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y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaTypruu 1 XUMUYECKHX TEXHOJIOTUI
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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

npuobpeTeHne 00yJaronMMUCs 3HAaHUH, YMEHUI U BIIaJICHUN B COOTBETCTBUU C
BUJIOM NPO(EeCCUOHANBHOMN 1eATEIbHOCTU: CIOCOOEH peliaTh IPOU3BOICTBEHHBIC U (HJIH)
UCCIIeIOBATENbCKUE 33/1a4l Ha OCHOBE (DyH/IaMEHTAJIbHBIX 3HAHUN B 00J1aCTH METaJLTypruu

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

Jucnunnuna MccnenoBanue nponeccoB MpOU3BOACTBA UyT'YHA B JOMEHHBIX I€4ax
BXOJIUT B 0053aTEIIbHYIO YacTh y4eOHOTro M1aHa 00pa3oBaTeIbHON MPOTrPAMMBI.

Jis n3y4eHus JUCUUIUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATE U3YUYEHUS TUCLMILIMH/ IPAKTUK:

MeTtonosorus ¥ METOAbI HAYYHOI'O UCCIIEIOBAHUS

Teopus npoueccoB NPOU3BOACTBA YyT'yHA

CKBO3HBIE METAJLITYPIHYECKUE TEXHOJIOTHH

Teopus npoueccoB NpOU3BOACTBA ArJIOMeEpaTa

IIpon3BOACTBO KOKCA

HccnenoBanus npoueccoB IPOU3BOICTBA arjioMepara

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYEHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAMMBI [T U3Y4SHHSI TUCIUIUTHH/TIPAKTHK:

[ToaroroBka K mpoueaype 3aluThl U 3alKUTa BbITYCKHON KBATU(PUKAMOHHON
paboThI

[Tpou3BoCTBEHHAs - HAyYHO-UCCIe0BaTeIbCckas paboTa

IIpon3BOACTBEHHAA - IPEANUIIOMHAS IPAKTUKA

ITonroroBka K ciade U ciada rocyJapCTBEHHOTO 9K3aMEHa

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pesynbrare ocBoeHUs AuCHUIUIMHBI (Moayisi) «MccnenoBanue mpoieccoB
MIPOM3BOJICTBA UyTYHA B JIOMEHHBIX I€Yax» 00y4aroUuiics 10JKeH 001a1aTh CIeaYIOIUMU
KOMIICTCHIIUAMMU

KO,[[ HMHIUKATOpa | HMHaukaTop JOCTHKEHHS KOMIETEHIIMU

OIIK-1 CriocobeH pemiaTh IpOM3BOACTBEHHBIE U (MIJIN) UCCIIEOBATEIbCKUE 3a]auu, Ha
OCHOBE (hyHJITaMEHTAJIbHBIX 3HaHUN B 00JaCTH METAJITYpIUU

OIIK-1.1 Pemaer npogdeccruonanbHble 3a1a4 B 00J1aCTH METAJUTYPTrUU U
IIPOLIECCOB METANIO00PAa0OTKH, UCIIONIb3Ys (DyHIAMEHTaIbHbIE 3HAHUS

OIIK-1.2 Brnaneer cnocobamu 1 mpreMaMy peleHust UCCIIe0BaTEIbCKUX 3a/1a4 B
MPEAMETHOM 00JIACTH METAJUTYPTHH M METANIO00paObOTKHI

OIIK-1.3 [Tpumensier pyHIaMeHTaNbHbIE MEXIUCIUIUIMHAPHBIEC 3HAHUS JJIs
pelieHus 3a1a4 B IpodeccuoHaIbHOMN 1eATeIbHOCTH

OIIK-5 Cnoco0OeH OIeHMBATh Pe3yJIbTaThl HAYYHO-TEXHUYECKUX pa3pabOTOK, HAyUYHBIX
HCCIIeIOBaHUM U 0OOCHOBBIBaTh COOCTBEHHBIH BBIOOP, CHCTEMATU3UPYS U 000011ast
JOCTHIKEHUS B OTPACIIM METAIITYPTUU M CMEXKHBIX 00JIaCTsIX

OIIK-5.1 [IpoBoUT Hay4YHBIC UCCIIETOBAHMS JIJIS TTOTYIEHUS Oa3bl TaHHBIX O
CBOMCTBaX METAJJIOU3AETUN IIMPOKOI0 Ha3HAYEHHUSI C MTOCIeAYIoei
00paboTKOI1, aHaTM30M U UHTEPIIPETalliel MOJy4YEHHBIX Pe3yIbTaTOB

OIIK-5.2 OrneHUBaET pe3yabTaThl HAYYHO-TEXHUUYECKUX pa3padoTOK 1Mo

MponeccoB B MCTaHHprHqCCKOﬁ OTpaciii U CMCKHBIX o0acTsx

COBOKYIMHOCTHU MCTOHOJIOTUYCCKUX MPU3HAKOB JJI BBI60pa OIITUMAJIBbHBIX
pCIJ_IeHI/Iﬁ M0 COBCPHICHCTBOBAHUIO CYHICCTBYIOIIUX TCXHOJIOTMYCCKUX

OIIK-5.3 Cucremaruzupyer u 0000maer ombIT A OOOCHOBaHHS BbIOOpa

TEXHOJIOTUYCCKUX MponeccoB B OGH&CTI/I MCTAJUTYpTHUU
METauI000pabOTKH

ONTUMAJILHOTO peuieHus pu pa3paboTke MHHOBAallUOHHBIX




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 7 3a4€THBIX €AMHMI] 252 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 14,1 akaz. 4acos:

— ayauTopHas — 14 akaj. yacos;

— BHeayauTopHas — 0,1 akazn. 4acos;

— camocTosTenbHas pabota — 234 akaj. 4acos;
— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

dopma aTTeCTalMu - 3a4€T ¢ OLECHKON

AynuropHas =
KOHTaKTHas paboTa = % ®dopma Tekyero
Pasien/ Tema 9 (B akan. 4acax) é E(‘ Bun § KOHTPOJISI Ko
T — Q g o CaMOCTOSITENTFHOU |  yCIeBaeMOCTH " R—
g g padoThI TIPOMEKYTOYHOM
Tex. naf. HPaKT. e aTTecTaluu
3aH. 3aH. O]
1. UccnenoBanue mporeccoB
3arpy3KH IIUXTOBBIX MaTepHAIIOB
U C)KUT'aHMS TOILJINBA B
JIOMEHHBIX ITeYax
COop, aHaU3 U
CHCTEMAaTH3aIUs CocraBnenue
1.1 UccnemoBanue KxayecTna “HPOPMALIUH C aHHOTAIUU I10 OIK-1.1
CHIPBEBBIX MATEPHAIIOB HanucaHUueM TEME. OHK-l.Z‘
(armomepar, OKaTHITIH, IJIaHa -KOHCIIEKTa BrisBiienue OIK-1 3‘
mo0aBKHM) U KOKca, 1 15 110 TEME. KJIIOYEBBIX CJIIOB U OHK-S- 1'
HCIIOJIb3YEMBIX ISt ITogroroBka k UX IPEJCTaBIICHUE. OHK-5'21
MIPOU3BOCTBA YyI'yHa B MIPAKTUYECKUM Pa3paboTtka TecToB OHK-S' 3‘
JIOMEHHBIX TTe4ax 3AHSATUSIM. 0 TeMe. Y CTHBIN ’
IToaroroBka x ompoc
YCTHOMY OTIPOCY
COop, aHaU3 U
CHCTEMAaTH3aIUs
HEQOPMAIHH ¢ CocrapieHue
1.2 UccnenoBanue pexxuma 2 HanyCaHUEM AHHOTAIHH IO OINK-1.1,
3arpy3Kd MaTepHalioB B TIaHa -KOHCTeKTa | oo Brunenue OIIK-1.2,
KJIFOYEBBIX CJIOB U OIIK-1.3,
1e4b TPAAULMOHHBIM 1 15 110 TEME.
KOHYCHBIM H COBPEMEHHBIM IToaroroBka x HX TPC/ICTABIICHHC. OIIK-5.1,
JIOTKOBEIM YCTPOHCTBaMH. TIPaKTUIECKAM Paspaborka TeCTclB OIIK-5.2,
10 TeMe. Y CTHBIH OIIK-5.3
3QHATHAM.
ITogroroBka Kk orpoc
YCTHOMY OTIpOCY
1.3 HUccnenoBanue Co6op, anamus3 u CocraBiieHHe
COBEPIICHCTBOBAHUS CUCTEMaTH3aIH aHHOTAIUH 1O OIIK-1.1,
MPOIIECCOB IPOU3BOACTBA UH(DOPMAIHH C TeMe. OIIK-1.2,
4yT'yHa ONITHUMaJIbHBIM 1 15 HaIMCAHUEM BeoisBrenue OIIK-1.3,
pacmpeeneHueM cios TJIaHA-KOHCIEKTa | KIIIOYEBBIX CJIOB U OIIK-5.1,
IIMXTOBBIX MaTEPHUAJIOB Ha 0 TEMeE. WX TIPEICTaBJICHNUE. OIIK-5.2,
KOJIOIIHUKE JOMEHHOMI Ioaroroska k Pa3pabotka TecToB OIIK-5.3
TCUH. MIPAKTUYECKUM 10 TEME.




3AHATHAM.
TToaroroBka k
YCTHOMY OTIPOCY

VYerHbIi onpoc

C6op, aHanmm3 u

cucTeMaTu3aIus Cocrasienue
1.4 HccnenoBanue HHOPMAIIH C aHHOTAIUH 110 OIK-1.1
MPOLIECCOB C pac- HaIMCaHUEM TeMe. OIK 1'2’
CMOTpEHHEM peaKIuil B IIaHa-KOHCTIEKTa BrisiBnenne OITK 1'3’
(dhypMeHHOM ovare 2 15 10 TEME. KITFOYEBBIX CIIOB U OIK 5'1’
JIOMEHHOI1 Ieyuu u IonroroBka WX TpeCTaBJICHHE. OIK 5' 2’
(hU3UYECKOro COCTOSHUS MPaKTUIECKUM PazpaboTka TecToB OIIK 5' 3’
30HBI TOPEHHSI. 3aHATHSIM. 110 TeMe. Y CTHBII '
ITogroroBka k ompoc
YCTHOMY OTIPOCY
Hroro no pazneny 60
2. UccnenoBanue
TEeIuIonepeayu, ABIKCHUS
MaTepHajoB U ra30B B JIOMEHHBIX
neyax
C6op, aHanm3 u
cucTeMaTu3aus Cocrasienue
2.1 UccnenoBanne HHPOPMAIIH C aHHOTAIIUH 110 OIK-1.1
HETIPEPHIBHOTO JIBIDKEHUS HaIMCaHUEM TeMe. OITK 1'2’
MaTepHaJoB B JOMEHHOM IUIaHA-KOHCIIEKTa Brrgasiaenue OITK 1'3’
TICYU ¥ OTIPEICIISIOICH 15 110 TEME. KJIFOUYEBBIX CJIOB U OIK 5'1’
POJIU CUJIOBOTO IloaroroBka k UX MpeJICTaBICHNUE. OIIK 5' 2’
B3aUMO/ICHCTBUS TIOTOKOB MPaKTUIECKUM Pazpaborka TecToB OITK 5' 3’
HIMXTHI U ra3a. 3aHATHSIM. 1o TeMe. Y CTHBIH '
IloaroroBka k ompoc
YCTHOMY OTIPOCY
2.2 VccnenoBanue C6op, aHanm3 u
MPOIIECCOB POM3BOACTBA cucTeMaTu3aIus Cocrasienue
YyryHa Ha OCHOBE uHbopMarH ¢ AQHHOTAIIUH IO OMK-1.1
3aKOHOMEPHOCTEH HanMcaHueM TeMe. OIK 1'2’
MIPOLIECCOB TEIUIONEPEaauH B TUTaHA-KOHCIIEKTa BrisBienue OIK 1'3’
JIOMEHHOH Ie4YH, B TOM 15 10 TEME. KJIIOUEBBIX CJIOB U OIIK 5'1’
YHCJIE COOTHOIICHUS ITogroroBka k UX MPEICTaBIICHUE. OIIK 5' 2’
TEII0OEMKOCTEHN TOTOKOB MIPAKTUYECKUM PazpaboTka TecToB OIIK 5' 3’
IIUXTHI ¥ Ta3a, OOIIUX U 3AHATHSM. 10 TeMe. Y CTHEIN '
30HAIBHBIX TETUIOBBIX IoaroroBka K orpoc
OanaHCOB. 2 YCTHOMY OTIPOCY
2.3 UccnenoBanue
ONITHMU3ALUH TPOLIECCOB
P Co6op, aHanu3 u
MIPOHM3BOJICTBA YYT'YHA JUTS
cUcTeMaTh3aIus Cocrasienue
obecrie4eHust pOBHOTO €X0/1a A N— AHHOTALH 110
HIUXTHI C JOCTHIKEHUEM p OIIK-1.1,
. HalKCaHUeM TeMe.
MaKCHMaJIbHOMH OIIK-1.2,
IUIaHa-KOHCTIEKTa BrisiBieHue
MIPON3BOJUTEIHLHOCTH U OIIK-1.3,
15 10 TeMe. KITFOYEBBIX CIIOB 1
MUHHUMAJIbHOTO YAEIbHOTO OIIK-5.1,
IToaroroBka k UX MPEICTABICHUE.
pacxojia KoKca. OIIK-5.2,
npakTuaeckuM | PaszpaboTka TecToB
OpraHu3zaiyst pOBHOTO o OIIK-5.3
3aHATHAM. 10 TeMe. Y CTHBIN
CX0J1a UXTHI MIPU
IToaroroBka k onpoc
HEOOXOJUMOCTH
YCTHOMY OIIpOCY
OrpaHUYECHUS
TMPOU3BOAUTCIIBHOCTHU IICYH.
2.4 UccnemoBanue Coop, ananu3 u CocraBiieHHE OIIK-1.1,
ONITHMU3ALUH JIBUKEHHS cucTeMaTu3aIus QHHOTALIUH 110 OIIK-1.2,
ra3oB 4epe3 CI0H MMXThI 15 uHpopMaLuu ¢ Teme. BrrsaBaeHue OIIK-1.3,
IOpU HPOU3BOACTBE UyTyHA. HalucaHueM KIIFOYEBBIX CJIOB U -5.1,
OW3BOJCTBE a amnncaHue 104e 0] OIIK-5.1
Opranu3zanus ABIKEHUS IUIaHA-KOHCTIEKTa | MX MpPEICTaBJICHNUE. OIIK-5.2,
rasa npu HeoOX0IMMOCTH II0 TeMe. TKa TECTOB -5.
aza e00X0auMocC 0 TeMe PazpaboTtka Tecto OIIK-5.3




OIrpaHNYICHUA
MPOU3BOAUTEIIbHOCTH IICHUH.

ITogroroBka k
MPaKTUIECKUM
3aHSITHSIM.
TToaroroBka k
YCTHOMY OTIPOCY

110 TEME.
VYcTHBIH ompoc

HWroro no pazaeny 60
3. HccnenoBanue MmporeccoB
BOCCTAaHOBJIEHHS U IUIABIICHUS B
JIOMEHHBIX ITeYax
3.1 UccnenoBanue C6op, aHanu3 u
TEPMOIMHAMUYECKUMHU CHCTEMAaTH3aIUsS CocTapeHe
pacuéramu npeaesnbHO HHPOPMAIH C AHHOTALWH 110
BBICOKOI CTEIICHH HaIlMCaHHEM Tene OIIK-1.1,
HCIIOJIE30BAHUS MOHO- [JIaHA-KOHCIIEKTa BLI;[BJ'IC;—II/IG OIIK-1.2,
OKCHJIa yIiIepoa u 10 TEME. OIIK-1.3,
15 KJIFOYEBBIX CJIOB U
BOJIOpO/JIA TIPH TToaroroBska k OIIK-5.1,
UX TIpE/ICTaBIICHHE.
BOCCTaHOBJICHHUH KeJIe3a U3 JIEKIIUOHHBIM U Paspaborka TecTon OIIK-5.2,
OKCHJIOB, CTEIIEHHU MPSIMOT0 MPaKTUIECKUM HOI')[‘EMe VT OIIK-5.3
1 KOCBEHHOT'O 3aHATUSAM. on. oc
BOCCTaHOBJICHHS 3JIEMEHTOB Tlogroroska k P
YyryHa. YCTHOMY OTIPOCY
Co6op, aHanmu3 u
CHCTEMAaTH3aIUs
CocraBiieHue
3.2 UccnenoBanue HHPOPMaIH C AHHOTALIAH 110
TEPMOJUHAMUYECKUMHU HaIllMCaHHEM Tene OIIK-1.1,
pacuéramMu CTENeH! IUIaHA-KOHCIIEKTa BLIﬁBneﬁHe OIIK-1.2,
MPSIMOTO ¥ KOCBEHHOTO 15 10 TEME. TFOUCBLIX CIIOB 1 OIIK-1.3,
BOCCTaHOBJICHHH JKeJIe3a U3 TToaroroBska k OIIK-5.1,
UX MPEICTaBICHUE
OKCHJIOB, OTIpE/IeTICHUE JIEKIIUOHHBIM U P ’ OIIK-5.2,
Paspaborka TecToB
CTETICHH BOCCTAHOBJICHHS MPAKTHIECKAM 10 TeMe. Y CTHEL OIIK-5.3
JKele3a BOAOPOIOM. 3AHATHAM. on. oc
ITogroroBka k p
YCTHOMY OTIPOCY
Coop, ananu3 u
3.3 HccrienoBaHne MUPOBBIX CHCTEMAaTH3aIUs
pecypcoB HHPOPMAIHH O HHPOPMAIIH C CocraBiienne
Tporeccax MpOu3BOACTBA HaIlICAaHHEM AHHOTAIUH 110 OIIK-1.1,
4yryHa. AHaJiu3 HOJIHOTO IUIaHA-KOHCIIEKTa | TeMe. BulsaBnenue OIIK-1.2,
TEXHOJOTMYECKOro MKJIa 15 10 TEME. KJIIOUEBBIX CJIOB U OIIK-1.3,
MOJIYYCHUS YyT'yHa. ITogroroBka k HX MpeACTaBJICHUE. OIIK-5.1,
y yry!
H3ydenue BUAOB YyT'yHOB; JICKIITMOHHBIM U Paspaborka TecToB OIIK-5.2,
y YT'YHOB;
aHaJnu3IoKa3aTene, MPAKTUYECKUM 10 TeMe. Y CTHBIN OIIK-5.3
XapaKTePU3YIOLIHX 3AHATHAM. ornpoc
CBOICTBA IITAKA. IlogroroBka k
YCTHOMY OTIPOCY
Coop, ananu3 u
CocraBiieHne
CHCTEMAaTH3AIUS AHHOTALH TT0
HHPOPMAIIH C Tene OIIK-1.1,
3.4 UccnenoBanue HaIMCaHUEM Bwusne;me OIIK-1.2,
MOBEJICHUS Cephl MPHU 15 IUIaHA-KOHCIIEKTa OUEBLIX CIIOB 1 OIIK-1.3,
MIPOU3BOJACTBE YyT'yHa B 10 TEME. JIX IIPeICTaBJICHHE OIIK-5.1,
JIOMEHHBIX ITeUax. ITogroroBka k P ’ OIIK-5.2,
Paspaborka TecToB
3aHITHSM. " OIIK-5.3
o TeMe. Y CTHBIN
ITogroroBka k
orpoc
YCTHOMY OTIPOCY
HWroro no pazaeny 60
4. UccnenoBanue
TEXHOJIOTHYECKOTO peXrMa
JIOMEHHOM INIaBKU
4.1 Ananus Co6op, aHanm3 u CocraBiieHne OIIK-1.1,
TEXHOJIOTMYECKUX 15 CHCTEMATH3ALH aHHOTAIUU I10 OIIK-1.2,
MPOIIECCOB ISl BBIOOpA HHPOPMAIIH C TeMe. OIlK-1.3,




HaImMCaHUCM
IJIaHa-KOHCIICKTa

Brrsgsienue
KJIIOYEBBIX CJIIOB K

MyTei, Mep U CPE/ICTB 0 TeMe. OIIK-5.1,
UX TIpeJCTaBlICHUE.
YIPaBIEHUs KaueCTBOM Ionroroska k Pa3paboTka TECTOB OIIK-5.2,
YyryHa JOMEHHOU IUIaBKH. 3aHATUAM. HopT eme. Y CTHBIH OIIK-5.3
ITogroroBka k or[. oc
YCTHOMY OTIPOCY p
Coop, ananus u
4.2 N3y4yeHne OCHOBHBIX CHCTE 1’v[aTI/13au1/151 CocrapneHue
HalpaBlIeHUH Pa3BUTHS AQHHOTALIUH T10 11
IPOU3BOJCTBA YYTyHA. Hifiﬁxiiiic TeMe. 8g§-1'2'
PazpaboTka npeanoxeHuit BrrsaBiienue o
MJIaHa -KOHCIIEKTa OIIK-1.3
10 COBEPILIEHCTBOBAHUIO 1 12 KJIFOYEBBIX CJIOB U "
0 TeEMe OIIK-5.1
MIPOM3BOCTBA YyT'yHA B HOZ[FOTOBK.a < WX TIPEICTaBJICHNUE. OIK 5'2‘
YCIIOBUSIX 33JJAHHOTO Tpe/- SAHSTHIM Pazpaborka TecToB OITK 5' 3'
npusTus (Ha mpuMepe HOHFOTOBK{; . 0 TeMe. Y CTHBIH '
“MMK”). ornpoc
YCTHOMY OTIPOCY
COop, aHaU3 U
CHCTeMaTH3aIHs Cocrasnenne
! AQHHOTALIUH T10 OIK-1.1
“HPOPMAITUH C Tene -1.1,
4.3 Nzyuenue cucrem HaIUCaHUEM BLI?IBJ'Ie;—II/Ie OIIK-1.2,
TTOIICPIKKY TIPUHSITHS IUIaHA-KOHCIIEKTA OIIK-1.3,
14,1 KJIFOYEBBIX CJIIOB U
pelIeHus IpY IPOU3BOICTBE 10 TEME. OIIK-5.1,
WX TIpeJICTaBIICHUE.
YyryHa B JOMEHHBIX I1€4ax Ionroroska PaspaboTka TecToB OIIK-5.2,
3aHIATHSAM. o OIIK-5.3
o TeMe. Y CTHBIN
IToaroroBka k OIPOC
YCTHOMY OTIPOCY p
CO6op, aHau3
cHCTeMaTH3aIHs Cocragnene
AQHHOTAIIUH TI0
4.4 N3ydenue cucreM UH(OPMAIHH C Telxl/fe OIIK-1.1,
aBTOMAaTHYECKOTO HalMCaHUEM BLIsaneﬁHe OIIK-1.2,
YIpaBICHUS 129 | Mrana-komemekta o OIIK-1.3,
;
TEXHOJIOTHYECKIUMH 110 TEME. JIX IIPeXCTABICHHE OIIK-5.1,
TporieccamMy MPOU3BOJICTBA ITogroroBka K Pa3pI:160T1<a TCCTOE; OIIK-5.2,
q a 3aHATHSM. . OIIK-5.3
yryn 0 TeMe. Y CTHBIN
[ToaroroBka k OIPOC
YCTHOMY OTIpOCY p
HWroro no pazgeny 2 54
Hroro 3a cemecTp 14 234 320
Wroro no aucuumninne 14 234 3a4eT C OLEHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHH B MPEToaBaHuM TUCIUIUTMHEI «llccieqoBanne mpoueccoB
IIPOM3BOJICTBA UyT'YHA B JIOMEHHBIX [1€4aX» UCIOIb3YIOTCS KaK TPAIULMOHHAS U MOJYJIBHO-
KOMIIETEHTHOCTHASI TEXHOJIOTHH, TaK U TEXHOJIOTHSI MPOOJIEMHOTO M HHTEPAKTUBHOTO
oOyueHus

C nenplo peanus3anyuy KOMIETEHTHOCTHOTO MOX0/1a, a TaKke (POPMUPOBAHUS U
pa3BUTH TPO(HECCHOHATBHBIX HABBIKOB 00YUAIOIIMXCS PEeaIU3YIOTCS CIIEAYIOIINE CPECTBA,
CIOCOOBI M OpPraHU3aIMOHHBIE MEPOIPUSATHS:

- U3y4YEeHHE TEOPETUUECKOr0 MaTeprasa JMCUUIUIMHBI Ha 3aHITUSX C UCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;

- CaMOCTOSATEIbHOE U3YUEHUE TEOPETUUECKOT0 MaTepuaa JUCLUILIMHEL C
MCTOJIb30BAHUEM METOJUYECKUX Pa3padOoTOK, CeNUaIbHON yueOHOM U HAyIHO
JIUTEPaTypHl;

- (hopMupoOBaHKE U pa3BUTHE MPO(HECCHOHATBHBIX HABBIKOB 00yUaIOIIUXCs Ha
IIPAKTUYECKUX 3aHATUSAX.

K MHTEpakTUBHBIM METOJaM, UCIIOJIb3YEMBIM IIPY U3YUYE€HUU AUCLUIIINHBI
«HMccnenoBanue nporeccoB MPOU3BOJCTBA UyTyHa B IOMEHHBIX I1€4aX», OTHOCATCSA:
UCIOJIb30BaHUE MPOOJIEMHBIX METOJIOB U3JIOKEHUS MaTepHralia ¢ IpUMEHEHUEM
IBPUCTUUECKUX MTPUEMOB (CO3/1aHUE MTPOOIEMHBIX CUTYALMH U JIp.); a TAKXKe CO3/1aHue
JIEKTPOHHBIX MTPOAYKTOB (IIPE3ECHTALIHA).

Ha 3ansatusx nenecoodpa3zHo UCHOIb30BATh TEXHOIOIHIO KOJUIEKTUBHOTO
B3aUMOOOYYEHUs, COBMEILAs ee ¢ TeXHoIoruen npodnemHoro o0yuenus. [Ipu stom
HE00XO0AMMO IMOBBI-IIATh [T03HABATEIbHYIO AKTUBHOCTb CTYJCHTOB, OPraHU3Ys
CaMOCTOSITENIbHYIO Pa0OTy KaK MCCIIE0BATENIbCKYIO TBOPUECKYIO J€SITEIbHOCTD.

3aHATUS NPOXOJAT Kak popMe HHPOPMALIMOHHBIX COOOIIEHUH, Tak 1 B (hopme
COOOIIEeHNI-KOHCYIbTALIUH, T/I€ TEOPETUUECKUN MaTepHai 3apaHee BblIaeTcs 00yJyaromuMes
IUISL CAMOCTOSITENIBHOTO U3YYEHHUs, AJI OATOTOBKH BOIIPOCOB NIPENOIABATENI0. TakuM
00pa3oM, 3aHATHE MPOXOUT MO TUITY BOIIPOCHI-OTBETHI-AUCKYyccHs. Horna 3ansaTus
IIPOXOJAT B BUJI€ NPOOJIEMHOM CUTYallMH C OCBEIEHUEM Pa3JINYHBIX HAYYHBIX MOJXO0JI0B K
MOCTaBIEHHOM Mpoleme.

[Tpu npoBeeHNN NPAKTUYECKUX 3aHATHH MTPEATIOIAraeTcs Nepexos oT
PENpOIYKTUBHBIX METO/I0B O0YUEHHUs K YaCTUUYHO-ITIOMCKOBBIM U HCCIIEI0BATEIbCKUM
METOJ1aM, Pa3BUBAIOLINM JIOTHYECKOE, TEOPETUUECKOE MBILUICHNE, YMEHUE
apryMEeHTHPOBaTh M OTCTaUBaTh COOCTBEHHOE MTOHNMaHKe Borpoca. C 3Toi 1enbio
BO3MO’KHO UCIIOJIb30BaHUE METOJIOB IBPUCTHUECKUX BOMPOCOB M OpIHHCTOPMUHTA
(MO3roBOIf aTakn).

B xope 3aHATUI NpeanonaraeTcs UCIoIb30BaHNE KOMIIJIEKCA MHHOBALIMOHHBIX
METO/I0B aKTUBHOT'O OOYYEHHUs CTYA€HTOB, BKIIOYAIOIIETO B CEO:

- CO3/1aHue NMPOOJIEMHBIX CUTYAIMH C MTOKA3aTeIbHBIM PELICHUEM MPOOIIEMBI
IIpenoaaBaTeieM;

- CAaMOCTOSTEJIbHYIO TOMCKOBYIO IESATEILHOCTh B PEIICHUH Y4eOHBIX MpoOIieM,
HaIpaBIIIEMYIO IIPENIOAABATENIEM;

- CAaMOCTOSITEJIbHOE pelIeHne TPo0JIeM CTYACHTaMU 1101 KOHTPOJIEM ITperoiaBaTes.

Peanu3anys ”HHOBAIIMOHHBIX METOAOB O0YUYEeHHUsI BO3MOXHA C HCIIOJIb30BaHHEM
CIIEYIOIINX IPUEMOB:

- HHCTPYKTaX CTYICHTOB IO COCTABJIEHUIO TAaOJIUII, CXeM, TPaQUKOB C MPOBEAECHUEM
rocJie-1yIoIIero UxX aHajln3a;

- IPUMEHEHHE PEKOMEHIAIlUi 110 COCTaBJICHHUIO TE3UCOB, KOHCIIEKTOB, AaHHOTAIIHH,
pa3paboTKe TECTOB IO MPOYNTAHHOMY MaTepHay;

- pacKpbITHE NPENoaBaTeIeM IPUUMH U XapaKTepa Hey1ad, BCTPEYarOIUXCsl IPU
perieHuu npoodem;



- IGMOHCTpANUs ATbTEPHATUBHBIX MOJIXOA0B K PEIICHUIO0 KOHKPETHON MPOOIEMBI;

- aHAJIU3 MOJYYEHHBIX PE3YyIbTAaTOB U OTBICKAHHUE IPAHUL] UX IPUMEHUMOCTH;

- UCTIOJIH30BAHMUE 3a/IaHUH I CAMOCTOSATENILHOW PAOOTHI C M30BITOYHBIMH JAHHBIMU.

[Ipu npoBeneHNN IPAKTUUECKUX 3aHATUI HEOOXOAUMO 1IEJIEHAIIPABIEHHO
NEPEXOAUTh OT PENPOAYKTUBHBIX METOJJOB O0YUEHHSI K YACTUYHO-TIOUCKOBBIM U
HCCIIEA0BATEIBCKUM ME-TO/IaM, Pa3BUBasl JJOTUYECKOE MBIILJICHUE, YMEHUE apryMEHTUPOBATh
U OTCTaUBaTh COO-CTBEHHOE MOHMMaHue Bonpoca. C 3TOi Lenblo BO3MOKHO UCIIOIb30BAHKE
KaK TPaJuIIMOHHOM, TaK ¥ MPOOJIEMHON ¥ MHTEPAKTUBHON 00pa30BaTEIbHBIX TEXHOJIOTHIA.

Ha npakTiyueckux 3aHATHSAX CTYACHTHI 3aKPEIUIAIOT 3HAHUS, TPUOOPETAIOT YMEHHUS U
BJIAJICHHUS.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[IpencraBneno B npuioxxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHsl B IPUITOKEHUH 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(POpPMALIMOHHOE 00ecTieYeHHe TUCHMILTNHBI

a) OcHoBHas JUTEpaTypa:

1. UBneB, C.A. Metaimyprudeckue TeXHOJIOTHH. MeTamnyprus 4€pHbIX METAIJIOB :
yuebHoe nocobue / C.A. UBnes, M.II. KinroeB. — Mocksa : MUCHUC, 2017. — 45 c. —
ISBN 978-5-906846-57-0. — TekcT : aneKTpoHHbIN // DIeKTpOHHO-OMOIMOTEeYHas cucTeMa
«Jlanby : [caiir]. — URL.: https://e.lanbook.com/book/108106.

0) /lomoJiHUTEIbHAS JIUTEpaTypa:

1. Mopauesckuii, A.I'. TepmoarHaMuuecKre pacyeTsbl B XUMUH U METAJITYPIUH :
yuebnoe nmocodue / A.I'. Mopauesckuii, U.b. Cnankos, E.I'. ®upcoBa. — CaHkT-
[etepOypr : Jlanp, 2018. — 208 c. — ISBN 978-5-8114-3023-9. — TekcT : 31eKTpOHHBIH //
DNeKTPOHHO-ONOTMOTeYHAs cucremMa «Jlanb» : [caiT]. — URL:
https://e.lanbook.com/book/104851.

2. Coopumukos, I'.C. CoBpeMeHHbIEe TPOOIEMBI METAJUTYPIUU U MaTEPUATIOBEICHUS :
THJIpO-TMHAMHMKA U MacCOOOMEH B MHOTO(a3HBIX CUCTEMAaX METAJLTYPruH : yueOHoe
nocodue / I'.C. Coopmukos, C.11. Yubuzosa. — Mocksa : MUCuC, 2016. — 141 ¢. —
ISBN 978-5-87623-998-3. — TekcT : 351eKTpOHHBIH // DeKTpOHHO-O1OInoTeYHas cucTeMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/93667.

3. Arees, H.I'. MozenunpoBaHue npoueccoB U 00bEKTOB B METAIITYPIUH : yueOHOe
nocobue / H.I'. AreeB. — ExatepunOypr : Yp®@V, 2016. — 108 c. — ISBN 978-5-7996-
1712-7. — Tekcr : 27€KTPOHHBIH // DAEKTpOHHO-0MOAMOTeUHast cuctema «Jlanby : [caifT].
— URL: https://e.lanbook.com/book/99065. — Pexwum goctyna: ajisi aBTOpHU3. MOJIb30BATEIEH.

4. Cubararynnun C.K., Xapuenko A.C. Meraimnypruiyeckue CBOWCTBa
KeNe30pyTHOTO ChIpbs: YueOHoe nocodue. Marnutoropek: M3n-Bo MarHuToropek. roc.
TexH. yH-Ta uM. [.1. Hocoga, 2018. 150 c.

5. dusuka nupomMeTaTyprudeckux npoueccon: yueonuk / B.E Pomun, A.B.PouuH.
M; Bo-norna: Mugpa-Unxenepus. 2021. 304 c.

6. Cubararymun C.K., Xapuenko A.C. PannoHanbHOE HCIIOIB30BaHHE
METAJUTYprHUECKOro KOKCa B JOMEHHOM TuIaBKe: YueOHoe nocobue. Maruuroropck: M3a-so
Maruuroropck. roc. TexH. yH-ta uM. I'.11. Hocoga, 2018. 163 c.



https://e.lanbook.com/book/108106
https://e.lanbook.com/book/104851
https://e.lanbook.com/book/93667
https://e.lanbook.com/book/99065

7. OCHOBBI METAJITYPrUYECKOr0 POU3BOJICTBA (YUeOHUK/TIO 00IIel pepakuueit
B.M. Komno-komnbrnera). CIT6: M3narensctBo «Jlanb» 2017, 616 c.: wir. — (YueOHUKH 115
BY30B. CrieruanbHas JJUTepaTypa.

8. Cubararymmmn C.K. ®opMupoBaHue CJ10s IUXTHI B KOJIOITHUKOBOM POCTPAHCTBE
JIOMEHHOM meun: YueObHoe nocodue ¢ rpudom YMO B 061acTH METAILTYPTrHH.
Maruuroropck: M3n-so Marauroropck. roc. Texs. yu-ta uMm. I'.1. Hocoga, 2014. 188 c.

9. ITanumes H.B., Cubaratymnun C.K. [Ipaktukym no aucrumnune «Hossie
poreccsl B Metauryprun». M3n-so Marauroropck. roc. Texs. yH-ta uMm. .. Hocoga,
2015. 107 c.

10. Cubararymmun C.K., Xapuerko A.C. KauecTBO MIMXTOBBIX MaTepUaIoB
JOMEHHOH TIJIaBKH, BKJIIOYAIOIINX TUTAHOMArHETHTHI U CHIIEPUTHL: Y4eOHoe mocodue.
Maruuroropck: M3n-so Marauroropck. roc. Texs. yu-ta uMm. I'.1. Hocoga, 2012. 150 c.

11. CredanoBuy M.A., Cubararymumn C.K., ['ymun [[.H. 3akoHOMepHOCTH
JBU>)KEHUS LIUXTHI ¥ Ta3a B JIOMEHHOM neun. Marnuroropcek: M31-80 MarHuToropck. roc.
TexH. yH-ta uM. [.11. Hocosa, 2011. 161 c.

12. Cubararymmun C.K., Xapuenko A.C. Mcnosib30BaHre KOKCOBOTO OpEIKa Ha
JOMEHHBIX ITeyax. Marautoropcek: M3a-so Marauroropcek. roc. Texs. yH-ta um. [.1.
Hocosa, 2013. 163 c.

13. Cubararymmun C.K., Xapuenko A.C., Makaposa 1.B. Teopus, TexHOJIOTHS U
aBTOMATH-3alus IOMEHHOTO Tporiecca. Marauroropck: M31-B0 MarHuToropck. roc. TexH.
yH-1a uM. ['.1. Hocoga, 2019. 142 c.

B) MeToanuyeckue ykasaHus:

1. Cubararynnun C.K., Baranos A.U., Xapuenko A.C. BausiHue ypoBHS 3aChllld U
ra3oBOro IOTOKA Ha yIJIbl OTKOCA MaTepUaJIOB B MOJIEIH KOJIOIIHNKA JOMEHHOH IEYN.
MarnuTtoropck:

N3n-Bo Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2015. 17 c.

2. Cubararynnus C.K., Baranos A.U., Xapuenko A.C. M3yuenue BIUsiHUS BUJA
LIMXTOBBIX MaTepUaJIOB JOMEHHOMW IIJIaBKU U UX PACIPENEICHMS 110 CEUEHUIO KOJIOUTHUKA Ha
ra3onpoHunaemMocts. Maruuroropck: M3a-so Marautoropck. roc. Texs. yH-ta um. I'.1.
Hocoga, 2015. 16 c.

3. Cubararymiun C.K., Baranos A.1., Xapuenko A.C. 3yuenue BausiHUSA
KPYIHOCTH U (hOpMBI MaTepHAaIOB HA X Ta30MpOHULIaeMOCTb. Marnutoropek: M3n-Bo
Marnuroropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2015. 11 c.

4. Cubaratynnun C.K., Baranos A.U., [Ipoxopos U.E., Maiioposa T.B. Pacuér
TEXHUYECKUX IIOKa3aTelled JIOMEHHOM IutaBku. Marnutoropck: M3n-so MarHuToropck.
roc. TexH. yH-ta um. ['.11. Hocosa, 2011. 72 c.

5. Cubararymnmun C.K., Makaposa U.B., HaceipoB T.M. Onpeznenenne TeXHHUUECKUX
MIOKa3arejae JOMEHHOM IUIaBKH MPU NPOEKTUPOBAHUU HOBOI'O METAJITYPrHUECKOTO Mpe-
npusitua. Marautoropek: M3narensckuit nentp @I'bOY BIIO «MI'TVY», 2014. 50 c.

6. Cubararymnus C.K., Xapuenko A.C. AHau3 NpUYUH U3MEHEHUS YI€IbHOTO
pacxoja KoKca ¥ MPOU3BOAUTENbHOCTH JOMEHHOM M€Y MO IPOU3BOJCTBEHHBIM JAHHBIM.
Marnutoropck: U3n-so Marautoropck. roc. TexH. yH-ta uM. ['.11. Hocosa, 2011. 18 c.

7. Cubararymmua C.K. Omnpenenenne yaenpbHOTO pacxoia KOKCa U TPOU3BOJAUTEIBHOCTH
JIOMEHHOM Me4u Npy U3MEHEHUH YCIOBUN pabOThl. MarHUTOropcK:
oy BIIO “MI'TY um. I''M. Hocosa”. 2009. 14 c.

8. Cubararymun C.K., Xapuenko A.C. AHanu3 (akTopoB, BIAUSIONINX Ha
PaBHOMEPHOCTh COCTaBa IIMXTHI HA KOJIOIIHUKE JOMEHHOU reun. Marauroropek: M3a-8o
MarnuToropck. roc. TexH. yH-1a uM. ['.11. Hocosa, 2012. 17 c.

9. Cubararymnun C.K., Xapuenko A.C. AHanu3 IpeHaxHOH CIIOCOOHOCTH TOpHA
JIOMEHHOM neur. Marautoropck: M3a-so Marauroropck. roc. Texs. yH-ta uM. ['.J1. Hocoga,
2012. 12 c.



10. Cubararymmun C.K., BaranoB A.U., Kononnés A.Jl. Pacnipenenenue marepuasios
10 OKPYKHOCTH B KOJIOLTHUKOBOM IIPOCTPAHCTBE JOMEHHOM nieur. Marnuroropcek: M3a-Bo
Marnuroropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2012. 12 c.

11. Cubararymmun C.K., BaranoB A.W. Pacnipenenenne MaTepruaioB Ha KOJOITHHKE
JIOMEH-HOM Ie4M NPH 3arpy3Ke ¢ UCIOIb30BaHUEM MOABMKHBIX IUTUT. MarHUTOropek:
Wzparens-ckuit nentp ®I'bOY BIIO «MI'TY». 2008. 10 c.

12. Kponoros B.K., Makaposa W1.B., Konoriés A.Jl. JIBuxeHue MmaTepralioB U ra3oB
B ()yp-MEHHBIX O4arax JOMEHHOU neun. Marauroropck: M3narensckuii nentp ®I'bOY BI1O
«MI'TY». 2008. 6 c.

13. Kponoros B.K., Baranos A.W., Makaposa I.B. [laBiieHne MUXThl HA KUIKHUE
poayKThl I1aBku. Marautoropek: M3narensckuii nentp ®I'6OY BITO «MI'TY». 2009. 6
C.

14. IpyxkoB B.I'., Makaposa 1.B. Onpenenenne BEpTUKAIbHOIO JaBIECHUS CHIITYYHX
MaTe-puajioB B IPUCYTCTBUU I'a30BOT0 NOTOKA. V3yueHue ycnoBuii oABUCaHUS IINXTHI B
JoMeH-HbIX niedyax. Marauroropek: M3natensckuii nentp @I'bOY BIIO «MI'TVY». 2008. 12
C.

15. Konomnér A.Jl. Makaposa U.B. M3ydenne cxona colllydero MaTepuaiia 4yepes
orsepctHe. U3narensckuii nentp ®I'bOY BIIO «MI'TY». 2013. 6 c.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpammuoe obecnevyenue

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS JTULEH3UH
FAR Manager CBOOOJIHO pacrpocTpaHsIeMOe 0eccpoyHO
7Zip CBOOOJTHO pacrpoCTpaHsIeMOe 06eccpovHo
Bbpay3ep Yandex |cBOOOIHO pacmpocTpaHsIeMoe 0eccpodHO

Hpocbeccnonanbm,le 0a3bl JAHHbIX U I/IH(l)OpMaIIHOHHl)Ie CIIPaBOYHLIC CUCTEMbI

Hassanue kypca Cchuika

HanunonansHast ”HpOpMaIIMOHHO-aHATTUTUYECKAsT
cucrema — Poccuiickuii wmHnmexc ©ayynoro | URL: https://elibrary.ru/project risc.asp
U TUPOBAHUS

denepanpHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexaenue «DenepaabHbIil HHCTHTYT URL: http://www1.fips.ru/
IIPOMBIIIJIEHHONW COOCTBEHHOCTH»

Poccuiickas  T'ocynmapcTBeHHass — OmOIuoTeKa.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCIUIIMHBI (MOYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHEe AUCIUTUINHBI BKIIOYALT:

1. YueOHas ayauropust sl IPOBEJCHUS IPAKTUYCCKUX 3aHATUH OCHAIIICHA:

TEXHUYECKUMH CPEICTBAMH OOYUEHHUS, CITY)KAIIUMH JJIs1 TIPEACTABICHUS YI4eOHOH -
TEXHUYCCKHMU CPEACTBAMH O0YYCHUS, CITYKALUTMMH IS IPEACTABICHUS y4eOHOM
nHpopManKy OOJIBIION ayTUTOPHH: MYJIbTHMEIUHHBIME CPEJCTBA XPAaHCHHUS, TIEpEIavun U
MpeJCTaBICHHS yueOHOUM HH(pOpMAIIHH;

- CHICIMAIM3UPOBAHHON MEOEIIbIO.

2. YueOHast ayJUTOpHs ISl TPYIIIOBBIX M WHAWBUIYAIBHBIX KOHCYJIbTAIINH,
TEKYILETO KOHTPOJIS U TIPOMEKYTOYHOHN aTTECTAllMU OCHAIICHA:

- KOMITbIOTepHO# TexHHKOH ¢ makerom MS Office, ¢ moakirouenuem k cetu «MHTEp-
HET» | C JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAaIMOHHO-00pa30BaTEIbHYIO CpeLy
YHHBEPCHUTETA,;

- CICIMAIM3UPOBAHHON MEOEIIbIO.

3. [lomereHue Uit CaMOCTOSATEIbHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHOI TexHHKOM ¢ makerom MS Office, ¢ monkiroueHuem k cetu «MuTep-
HET» | C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CpeLy
YHUBEPCUTETA,

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. TTomernieHre AJist XpaHEHUS ¥ MPOQPHIAKTUYECKOTO 00CITY>)KUBAHUS YI€OHOTO
000py/IOBaHUS OCHAIICHO:

- CHIeMATM3UPOBAHHON MEOECIBIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
o0opynoBaHUs;

-MHCTPYMEHTAMH i PEMOHTa y4eOHOTo 000pyI0BaHUS;

- mKadamu 111 XpaHeHUS] Y4eOHO-METOIMYECKON TOKYMEHTAIIMU U MaTEPUAJIOB.



MHNPUJIOXEHHUE 1

Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

[To nucuumiIvHe TpeayCMOTPEeHA ayAUTOPHAS U BHEAYTUTOPHAS CAMOCTOsITeIbHas: paboTa
o0y4aromuxcsi, KOTopas IpeanosiaraeT BbINMOJIHEHHE TPAKTUYECKUX PadoT.

Huka npaktuyeckux pador Nel. CocraBineHue aHHOTALMM MO COCTABISIOIMIUM TEMBbI
«HMccnenoBanue MpoueccoB 3arpy3Ky MUXTOBBIX MATEPUAJIOB U CKUTAHUS TOILJIMBA B JIOMEHHBIX
nevyax». BbISBIEHHWE KIIOUEBBIX CIOB W WX TpeicTaBieHue. Pa3paboTka TECTOB IO
COCTABJISIFOLLIUM TEMBI:

- UCCIIEJIOBAHHE KadyeCTBa CHIPHEBBIX MAaTEPHAJIOB (araoMepar, OKATHIIIM, JTOOABKH) U
KOKCa, UCIOJIb3YEMBIX JIJISl IPOU3BOACTBA UYI'YHA B JIOMEHHBIX I1€Yax;

- HCCIEOBaHUE PEXKUMaA 3arpy3Kd MaTEpPUATIOB B MEYb TPAJUIMOHHBIM KOHYCHBIM U
COBPEMEHHBIM JIOTKOBBIM YCTPONCTBAMH;

- HCCIIEJOBAaHHE COBEPIICHCTBOBAHUS IMPOIIECCOB MPOU3BOJICTBA YyTr'yHA ONTHUMATIbHBIM
pacupeeNeHUeM CJ0sl UXTOBBIX MATEpUaIOB Ha KOJIOITHUKE JOMEHHOM Ie4u;

- WCCIIEIOBaHUE TMPOIIECCOB C PACCMOTPEHHUEM peakiuii B (pypMEHHOM ouare JOMEHHOUN
nevu U (PU3MYECKOTO COCTOSIHHS 30HBI TOPEHUSI.

Huka npakTudeckux pador Ne2. CocraBieHHWE aHHOTALMM MO COCTABISIOMIUM TEMBI
«MccnenoBanue TeIUIoNepenadyM, JABMIKEHHUS MAaTEepUaloB M Ta30B B JIOMEHHBIX I€Yaxy».
BrisiBiieH#e KII0YEBBIX CIIOB U UX MpeacTaBieHue. Pa3paboTka TECTOB MO COCTABISIONIUM TEMBI:

- HCCIIEIOBAaHWE HENPEpPHIBHOTO JBW)XEHUS MAaTepuajoB B JOMEHHON Ieuu U
OTPEIETSIONICH POJIM CUIIOBOTO B3aUMOICHCTBUSI ITOTOKOB IIUXTHI U Ta3a;

- HCCIIEIOBaHHUE IPOLECCOB IPOU3BOACTBA YyryHa Ha OCHOBE 3aKOHOMEPHOCTEH
MPOIIECCOB TEIUIONEpeaud B JOMEHHOW IME€YH, B TOM YHCIE COOTHOILIEHHUS TEIUIOEMKOCTEH
MOTOKOB IIMXTHI U Ta3a, 00X U 30HAJIbHBIX TEIUIOBBIX OAIaHCOB;

- HCCIEAOBAaHUE OINTHMHU3AIMU TMPOIECCOB MPOU3BOJCTBA YYryHa JUIsi OOCCICUCHUS
POBHOT'O CX0/1a IIMXTHI C JOCTUKEHUEM MAKCUMaJIbHOW MPOU3BOAUTEIBHOCTH U MUHUMAJILHOTO
YIETBHOTO pacxoja KOKCAa; OpraHW3alis POBHOTO CXOJa IMUXTHl TPU HEOOXOIUMOCTH
OTPaHUYEHUS TPOU3BOAUTEIILHOCTHU NEYH;

- UCCIIEZIOBAaHUE ONTUMH3AIUN JBMKEHUS Ta30B Uepe3 CIOW IMIUXTHI IPU MPOU3BOJICTBE
YyryHa; OpraHu3aliusl JIBMKEHUS raza mpu HE0OXOJUMOCTH OTPaHUUYEHUS MPOU3BOAUTEIHLHOCTH
Meyu.

Huka npakruyeckux pador Ne3. CocraBieHue aHHOTALMM MO COCTaBISIOIIUM TEMBbI
«MccnenoBanne MpoOILECCOB BOCCTAHOBIICHUS W TIJIABJICHUS B JIOMEHHBIX Ie€udax». BrIsBieHUE
KITFOUEBBIX CJIOB U MX IpecTaBieHue. Pa3paboTka TECTOB MO COCTABISAIOIIUM TEMBI:

- HCCJIEIOBAHME TEPMOJUHAMUYECKUMH pacuéTaMu TMPEJeTbHO BBICOKOM CTETICHU
MCIIOJIb30BaHNS. MOHOOKCH/Ia YIJIEpOJa M BOJOPOAA MPH BOCCTAHOBJIECHUU JKE€JI€3a M3 OKCHJIOB,
CTEMNEHH MPSIMOTO U KOCBEHHOT'0 BOCCTAHOBJICHHS SJIEMEHTOB UYT'yHA,

- HUCCJENIOBAHME TEPMOJMHAMHUYECKMMHU pPACUETAMU CTENEHH MPSMOTO0 M KOCBEHHOTO
BOCCTAHOBJICHMHU IKeJie3a U3 OKCHIOB, OIPEICIICHUE CTEMeHH BOCCTAHOBJICHHS Keye3a
BOZIOPOJIOM;

- WCCJIEeI0BaHNE MUPOBBIX PECYpPCOB MH(OpMAIMU O TPOIleccax MPOU3BOJICTBA YYT'YHA,
aHaJIN3 MOJIHOTO TEXHOJIOTMYECKOT0 IMKJIA MOJTYYeHHS UyTyHa; U3y4€HHE BUJIOB UyTYHOB; aHAIIU3
MoKa3aTeNIel, XapaKTEPU3YIOIINX CBOMCTBA IIIJIAKa;

- UCCIIEJIOBAaHUE TTOBEACHUS CEPhI IIPU IPOU3BOICTBE UyT'yHA B JOMEHHBIX €Yax.

Muka npakruyeckux pador Ned. CocraBieHue aHHOTALMM IO COCTABISIOIIMM TEMBI
«ccnenoBanne TEXHOIOTHYECKOTO PEXXUMa JOMEHHOM TJIaBKW». BBIsSIBIIEHHE KITIOYEBBIX CIIOB U
uX mpencrapienre. Pa3paboTka TeCTOB IO COCTABIISIONINM TEMBI:

- aHaJM3 TEXHOJIOTMYECKUX IMPOIIECCOB Ui BHIOOpA MyTel, Mep U CPEACTB YIPaBICHUS
KaueCTBOM YyT'yHa JIOMEHHOM TUJIaBKH,

- W3Y4YCHHE OCHOBHBIX HaNpaBlIEHWUN pa3BUTHUA NPOU3BOJCTBA YYyryHa; pa3zpaboTka
MPEIOKEHUH TI0 COBEPIICHCTBOBAHHWIO MPOM3BOJICTBA YyryHa B YCJIOBHUSX 3aJIaHHOTO
npeanpustus (Ha npumepe “MMK”);



- W3yYeHUE CHUCTEM TOJJCPKKUA TMPUHATHS PEIICHUS TpPH TMPOU3BOJICTBE YyryHa B
JIOMEHHBIX MeYax;

- M3yYEHUE CHCTEM AaBTOMATHMYECKOI'O YIPABJIEHUS TEXHOJIOIMUYECKUMHU IIPOLIECCaMuU
MIPOM3BOJICTBA YyT'yHA.

Ilepeuens 6onpocoe 01a n0020MOBKU K YCHIHOMY ORPOCY

1. HccnenoBanue poju MapraHiieBON pyAbl MPU MPOU3BOJCTBE YYTryHAa B JOMEHHBIX
neyax.

2. WccnenoBanue posu okcuaa SiO2 10 BIMSHHIO Ha CBOMCTBA IILTAKa.

3. Uccnenosanue ponu okcuna MgO 1o BIMSHUIO Ha CBOMCTBA MUIAKA.

4. WccrnenoBanue pojM XUMHUYECKOTO 3JI€MEHTa (COEIMHEHUs), YMEHbIIEHUE Yy4acTus
KOTOpPOro B IIpOLIECCaX BOCCTAHOBJICHUS OOECIIEUMBAET B COBPEMEHHBIX YCIOBHUSX CHI)KEHUE
yIEIBHOTO pacxoja KoKca.

5. UccnenoBanue AeMCTBHS PUPOTHOTO raza Ha 00IIee KOJIMYECTBO ra30B, MPOXOISIINX
yepes MUXTY B €IMHUILY BpEMEHHU.

6. VccnenoBaHue BIMSIHMSI COJEp)KaHUs KUCIOpPOJa B JAYTh€ Ha KOJIMYECTBO Ta30B,
MPUXOAIIUXCA HA OJTHY TOHHY YyT'YHa.

7. UccnenoBanue BIMSHUS pacxo/ia MPUPOAHOTO Ta3a HAa YAEIbHBIA PacXoj] KOKca.

8. HccnenoBaHue BIMSHUS TOBBIINICHUS COJEP)KAHUS jKele3a B IIMXTE Ha YICIbHBIN
pacxoj KOKCa B YCIOBHUAX JIOMEHHOM MEYH.

9. UccnenoBanue MexaHM3Ma BOCCTAHOBJICHHUS KeJle3a U3 OKCUIOB B IOMEHHOMN TEYH.

10. MccnenoBanue BIUSHUS TEMIEPATYphl AYThs HA CKOPOCTh BOCCTAHOBIJICHHUS XKeJle3a U3
OKCHJIOB B YCIIOBHSIX JOMEHHOMH MEYH.

11. HWccnenoBanuwe BIUSHHUS COJCPKAHHMS KHUCIOpPOJAa B JyThe Ha CKOPOCTh
BOCCTAHOBJICHHSI JKeJie3a U3 OKCHIOB B YCIIOBHSIX JJOMEHHOI Meyu.

12. UccnenoBanue BIMSHUS pacxoja MPUPOAHOIO raza Ha CKOpPOCTbh BOCCTAaHOBJICHUS
JKese3a U3 OKCHJIOB B YCIOBHSIX JOMEHHOM MeYH.

13. HccnenoBaHue pojau XMMHYECKOTO 3JIEMEHTa (COEIMHEHHs), BOCCTAHOBIIEHHE
KOTOPBIM TpeOyeT HauOOJIbIIero KOJIMIecTBa TeIia.

14. HUccnenoBaHue poJidi XUMHYECKOIO 3JIEMEHTa (COEIMHEHUs), O00eCcleynBarolero
OCHOBHOE BOCCTaHOBIICHHE B TOPHE U 3aIlJICUNKaX.

15. McenenoBanne mociaeaoBaTesIbHOCTH IIPOLECCa BOCCTAHOBIIEHUS 110 XOAY JBHUKEHUS
[INXTHIL.

16. HccnenoBaHue cTeneHb BOCCTAHOBIICHUS XKeJle3a B JOMEHHOM Mevu.

Ilepeuens éonpocoe u 3a0anuil 011 NOO20MOGKU K 3a4émy:

1. UccnenoBanue GopmupoBaHUE YyTryHA W MEPBUYHBIX, POMEKYTOYHBIX M KOHEUHBIX
[IJIAKOB IO BBICOTE JOMEHHOM TEYd MO pe3ylbTaTaM aHaiu3a U 00paboTKH MH(POPMAIIMOHHBIX
MOTOKOB U MCIOJIb30BaHUs MH(POPMAIIMOHHBIX MOJIENEH.

2. UccnenoBanue MOIHOTO TEXHOJIOTHUECKOTO IIUKJIA MOTYYSHHsI YyTyHA 110 pe3ybTaTam
M3YYEHHS MUPOBBIX PECYPCOB MH(OPMALIUU O Mpolieccax MPOU3BOACTBA UyT'yHa.

3. HccnenoBanue BUIOB YYT'YHOB U OCOOEHHOCTEH MX NMPOU3BOJCTBA IO pe3yibTaTaM
M3YYEHHUS MUPOBBIX PECYPCOB MH(OpMAILIUU O Mpolieccax MPOU3BOACTBA UYT'yHA.

4. VccnenoBaHue Mokaszareneil, XapakTepu3yIIUX CBONCTBA IIJIaKa, U BIUSHUE UX Ha
paboTy JOMEHHON Meud MO pe3yibTaTaM H3yYeHHsS MHPOBBIX PECypcoB HH(POpMAIUU O
npoleccax Mponu3BOJCTBA UyTyHa.

5. AHanu3 TeXHOJOTHYECKHX MPOIIECCOB Ui BBIOOpa MyTel, Mep U CPEACTB yIpPaBICHUS
KaueCTBOM YYyTyHa, B TOM YHCIIE JJIsi CHIDKEHUS COJIeP)KaHUEe CEPHI B HEM.

6. UccrnenoBaHue pojiu OCHOBHBIX HalpaBiIeHHUI pa3BUTHS IPOU3BOJICTBA UyTyHA.

7. VIHHOBallMOHHBIE MEPOIPHUATHS O COBEPIICHCTBOBAHUIO MPOHM3BOJICTBA UyTryHA B
YCIIOBUSIX OIPEAETSIOIEH poJii CUIOBOTO B3aMMOIEHCTBHS TOTOKOB IIMXTHI U ra3a B BEpXHEN U
HWKHEN 30HaX JOMEHHOU IE€YH.

8. H3yueHue THUNOBBIX CHUCTEM aBTOMATHYECKOIO YIPABJIEHUS TEXHOJIOTHUYECKUMU
poleccamMy MPOU3BOACTBA UyryHa. CUCTEMBI IOIICPIKKU MIPUHSIITHS PEIICHUS.



9. 3yyeHne TeXHOJOTMUECKOW OCHACTKH MPOU3BOICTBA UyTyHa U NepepaboTKH 1UIaKa.

10. UccnenoBanus 10 3arpy3Ke JOMEHHOM €YU POTOPHBIM YCTPOMCTBOM.

11. HMccnenoBanue ONTHUMAIBHOCTH PACIpPENEICHUS CJIOS IIMXTOBBIX MaTEPHAIIOB II0
OKPY’KHOCTHU M C€YEHUIO KOJIOIIHUKA JOMEHHON Teuu.

12. UccnenoBanue peakiuii ropeHust B ypMEHHOM o4are JOMEHHOM MeH.

13. HccnenoBanue (U3MUECKOrO COCTOSHUS 30HBI TOpPEHHUs (PU3MUECKUM U
MaTeMaTHYECKUM MOICTHUPOBAHUEM.

14. HccnenoBanue pojau POBHOIO CXOJ@ IIUXThl € JOCTHKEHHMEM MAaKCUMAaJIbHOMN
IPOU3BOIUTEIFHOCTH U MHUHHMAJIBHOTO YAEIHHOTO pacxoja KOKca MO pe3ysibTaTaM pPelIeHHUs
MHOTI'OKpUTEpHATIbHBIE 33141 ONITUMHU3ALMH [IPOLIECCOB ITPOU3BOCTBA YyTyHa.

15. UccnenoBanue OpraHu3alMy MpoLecca MPOU3BOJCTBA YyTyHA NMPU HEOOXOAUMOCTH
OrpaHUYEHUs IPOU3BOJUTEIBHOCTH IIEUH.

16. M3yuenune 3aBUCUMOCTEH JJIsi TEPMOAMHAMHUYECKOTO pacyéra IMpeeibHON CTeeHn
UCIIOJIb30BaHUSI MOHOOKCH/IA YIJIEpo/ia M BOAOPOAA IIPU BOCCTAHOBIICHUH JKeJI€3a U3 OKCHU/IOB.

17. N3ydyeHue 3aBUCUMOCTEH JUIsl TEPMOAMHAMMUYECKOTO pacuéra CTENEHH IpPSMOIo U
KOCBEHHOT'O BOCCTAHOBJICHUS 3JIEMEHTOB UyT'yHa.

18. NccnenoBanue GOpMHUPOBAHUS YyryHA U TMIEPBUYHBIX, TIPOMEKYTOUHBIX U KOHEUHBIX
IIJJAKOB I10 BBICOTE JOMEHHOMU Ieuu.

19. MccnenoBanue mMoJHOTO TEXHOJIOTHYECKOTO LUKJIIA MOJYYEHHs YyryHa TI0 MUPOBBIM
pecypcam HH(OpMAIMK O MPOLEeccax MPOU3BOJCTBA UYTYHA.

20. HccnemoBaHue BHJIOB YYT'YHOB M OCOOCHHOCTH HMX IPOM3BOJCTBA 110 MHUPOBBIM
pecypcam HH(OpMAIMK O MPOLECCcax MPOU3BOJCTBA UYTYHA.

21. Iloka3zaTenu, XapaKTepHU3yIOIIIe CBOWCTBA IIJIAKa, U BIUSHHUE X HA padOTy TOMEHHON
IeYd IO pe3yiabTaTaM M3yueHHUs MUPOBBIX PECYpCOB MH(OpMAIK O MpoLeccax MPOU3BOACTBA
YyryHa.

22. AHanu3 TeXHOJIOTUYECKUX MTPOLECCOB JUIsl BEIOOpA IyTeH, Mep U CPEACTB yIPaBJICHUS
Ka4eCTBOM YyT'yHa, B TOM YHCJIE JJIsl CHIDKEHHSI COJIEPYKAaHUE CepPhI B HEM.

23. M3y4yeHue OCHOBHBIX HalpaBJIeHUI pa3BUTHs IPOU3BOICTBA UyTyHA.

24. VIlHHOBaIMOHHBIE MEPONPHUATHS MO COBEPIICHCTBOBAHMIO TPOM3BOJCTBA UyT'yHA B
YCIIOBUSX OIPEENIAIONIEH POIM CUIOBOTO B3aUMOACHCTBUS IOTOKOB IIMXTHI M ra3a B BEPXHEH U
HIDKHEW 30Hax JIOMEHHOM IIe4H.

25. V3ydeHue THUMOBBIX CHUCTEM AaBTOMATHYECKOIO YIPABJIECHUS TEXHOJIOTHYECKUMHU
nporeccaMy MPOU3BOACTBA UyryHa. CUCTEMBI TTOIICPIKKH IPHHSATHUS PEIICHUSI.

26. N3y4yeHue TeXHOJIOIMYECKON OCHACTKH MTPOU3BOJICTBA YyT'yHa U NepepadOTKH LITaKa.

27. UccnenoBaHue yMpaBlIeHUs] TEXHOJOTHUYECKUM MPOIECCOM TPOM3BOJICTBA YyTYHA B
JIOMEHHBIX MeYax.



MNPUJIOKEHHUE 2

OueHovHbIe CpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOUHON ATTeCTANNM:

CrpyxkTypHbiil anement | [Inanupyemeie
KOMIIETEHIINN pe3ynbTaThl 00ydeHUs

O1ieHOYHBIC cpeacraa

OIIK-1: cnocoGen pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIeI0BaTeIbCKIE 321a41 HA OCHOBe (PyHIaMEeHTAJIbHBIX 3HAHMI B 00J1aCTH MeTALITYPrUH

OIIK-1.1: Pemaer mpodeccHoHaTbHBIE 3aJadd B
obnacTtu METaJTyprunt u IPOIIECCOB
MeTauI000paboTKH, HCHONb3ys (yHIaMEHTaTbHbIE
3HAHMUS

Ilepeuensy meopemuueckux 60npocog K 3auémy:

1. UccnenoBanne TepMOANHAMUYECKHX, TETJIOBBIX U XUMHUYECKHX MPOIIECCOB B JOMEHHOH IJIABKE Ha OCHOBE
WHPOPMALIMKM,  XapaKTepPU3YIOIIEH  TEKyI[yl0 MNPOM3BOJACTBEHHYIO CHTYyallMI0 1O  IOKa3aTelsiM
TEXHOJIOTMYECKHX MPOLECCOB arjoJOMEHHOTO IPOU3BOACTBA.

2. UccnenoBanue TepMOANHAMUYIECKHX, TEIJIOBBIX M XMMUYECKUX MIPOLIECCOB B JOMEHHOMN TUIABKE HA OCHOBE
[apaMeTpoB, XapaKTepU3YIOIINX TNIAHUPYEMbIe POU3BOICTBEHHBIE 331aHUS.

3. UccnenoBanue TepMOIMHAMUYECKUX, TEIUIOBBIX ¥ XUMHUUECKUX IPOLIECCOB B TIOMEHHOH IJIaBKE Ha OCHOBE
MoKasarese, UCIOJIb3yEeMbIX AJIS1 KOHTPOJS ChIPhSl, MATEPUAJIOB, UCIIPABHOCTU OOOPYINOBAaHUS M TEKYLIUX
OTKJIOHEHUH OT 3aJJaHHBIX TapaMeTpPOB.

4. ViccnenoBanue OpMHUPOBaHMS YYT'yHA, TIEPBUUHBIX, MPOMEXKYTOUYHBIX U KOHEYHBIX IUIAKOB MO BBICOTE
JOMEHHOM ITe4H.

5. MccnenoBanue MOIHOIO TEXHOJOTHYECKOTO UKJIA MIOJyYEHUs YyTyHa.

6. HccnenoBanue BUZOB YyTYHOB U OCOOCHHOCTH MX MPOU3BO/ICTBA.

7. UccrnenoBanue mokasarenei, XapakTepU3yIOIMX CBOMCTBA IJIaKa, M BIUSHUE UX Ha paboTy AOMEHHOH
[eYH.

8. AHaIIM3 TEXHOJIOTMUECKHUX MTPOIIECCOB /ISl BEIOOpa My Te, Mep U CPECTB YIPaBICHUS Ka4eCTBOM UyTr'yHa, B
TOM YHCIIE AJIsl CHIDKEHHS COJiep)KaHUe Cephbl B HEM.

9. M3y4yeHne OCHOBHBIX HalpaBJIeHUH Pa3BUTHS IPOU3BOJCTBA UyTyHa.

10. VHHOBaNMOHHBIE MEPONPHUATUS [0 COBEPIICHCTBOBAHMIO TIPOM3BOJICTBA YYIyHAa B YCJIOBHAX
ONPEACIISIONIEH POJIM CUIOBOTO B3aUMOJECUCTBUSI MNOTOKOB IIMXThl M Ta3a B BEPXHEH M HUIKHEM 30HAX
JIOMEHHOU IIEYU.

11. Pemenrie ONTUMH3AMOHHBIX 33724 MIPH 3arPy3Ke JJOTKOBBIM yCTPOWCTBOM.

12. MccnenoBaHme ONTUMANBHOCTH PACTIPEIETICHHS CIIOS ITUXTOBBIX MATEPHUAJIOB MO OKPY)KHOCTH U CEUEHHUIO
KOJIOUTHMKA JOMEHHOM M€Y MPUMEHUTENIBHO K COBPEMEHHBIM TEXHOJIOTHUSAM IIPOM3BOJICTBA UyTyHA.

13. UccnenoBanue peakiuii B ypMEHHOM odare JOMEHHOU HEeYH.

14. UccrnepoBanme (U3INYECKOTO COCTOSHHS 30HBI TOpeHHs (U3UYECKUM W MaTeMaTHYeCKUM




CTpyKTypHBIN 2JIEMEHT
KOMIIETCHLIUU

IInanupyemsle
pe3ynbTaThl 00ydeHUs

O1ieHOYHBIC cpeacraa

MOACIIUPOBAHUCM.

15. HccnegoBanue POBHOCTH CXOJa HIUXTBI C JOCTHIXKCHUCM MaKCHMaJIbHOM MMPOU3BOJUTCIIBHOCTU H
MUHUMAJIBHOTO YJCJIIBHOTO pacxoJia KOKCa II0 pe3yjibTaTaM PpeIICHHUA MHOTIOKpUTCPHUAJIBHBIC 3aJa4du
ONTHUMH3AIMU NPOLECCOB MPOU3BOJACTBA YyTI'yHA.

OIIK-1.2: BmageeT crrocobaMu U IpueMaMi peIIeHUs
HCCIIEIOBATENbCKUX 3a/la4 B MPEIMETHOW objacTu
METAJLTyPTUX ¥ METAIT000paboTKH

Ilpumepnvie npakmuueckue 3a0anus:

[IpoBectu 0030p IUTEPATYPHI MO 3aJaHHOI TeMaTHKE.

CocTaBUTh aHHOTALMU 10 BBISIBICHHBIM HCTOYHUKAM

BhIsIBUTE KiIIOUEBBIE CJIOBA B BBISIBICHHBIX HCTOUHUKAX

PazpaboTtaTh TecTOBBIE 3a/laHus AJIs1 YTIYOIEHHOTO N3yYeHHsl Hanbosiee CylIeCTBeHHONW HH(OpMAaIIHH.

OIIK-1.3: IIpumensier ¢dbyHaaMeHTaIbHbIE
MEXIUCIUIUIMHAPHBIE 3HAHUSA JJIS pelleHus 3a1a4d B
npodecCHOHANIBHON AEATETBHOCTH

3adanue na pewienue 3a0aqu:
Ilo mpencraBneHHol B 00pa3oBaTeNbHOM MOpTaje METOOUKE BBIIOJIHUTH PAcuéT CHUKEHUS YAEIHHOTO
pacxoja KOKca IIOBBIIIEHHEM COAEPKaHUs KeJle3a B IIUXTE.

OIIK-5: cnoco0eH oOLHeHMBATHh pe3yJbTAaThbl HAYYHO-T€XHHYECKHUX pPa3padoTOK, HAYYHBIX MCCIeIOBAHMIA M O00OCHOBBIBATH COOCTBEHHbBIl BBIOOP,
CHCTEMATU3MPYS M 000011asi JOCTUKEHUS B OTPACIH METAJIYPIHMH M CMEKHBIX 00J1aCTAX

OIIK-5.1: TlpoBoaWT Hay4YHBIC HCCICAOBAHMS IS

TIOJTYICHUS 0a3el JTAHHBIX 0 CBOIicTBax
METAIUION3AEIAI HIUPOKOTO Ha3HAYECHUS C
MTOCIIE Y IOIICH 00pabOTKOM, AHAJIN30M u

HMHTEPIPETALHUEN ITOIy4EHHBIX PE3YyJIbTaTOB

Ilepeuensy meopemuueckux 6onpocos K 3auémy:

1. HMccnenoBanusi o OpraHM3aliiio Mpoliecca MPOM3BOACTBA YYryHa NPU HEOOXOJWMOCTH OTpaHUYCHHS
MIPOU3BOIUTEIBHOCTH TIEYH.

2. HccnenoBanus 1mo TEPMOAMHAMHYECKMM pacuéraM NpeAeibHOM CTENeHH HCIOJIb30BaHUS MOHOOKCHZA
yIJIepoAa U BOAOPOia IIPH BOCCTAHOBJIEHUH XKeJle3a U3 OKCHJIOB.

3. HccnenoBaHusi MO0 TEPMOAWHAMUYECKUM pacuéTaM CTENEHU MPSIMOTO M KOCBEHHOT'O BOCCTAHOBIICHUS
3JIEMEHTOB YyT'YHA.

4. UccnenoBanus o GOpMUPOBAHUIO YyTyHA, IEPBUYHBIX, TPOMEKYTOUHBIX 1 KOHEYHBIX IIUTAKOB I10 BEICOTE
JOMEHHOM TeYd C BOBJICUCHHUEM pE3YJbTaTOB aHalu3a W 00paboTku MH()OPMAIMOHHBIX IOTOKOB |
HCHOJIBb30BaHMs MHPOPMALIMOHHBIX MOAETIEH.

5. HccnenoBaHusl MOJHOTO TEXHOJIOTMUYECKOTO LUKJIA MONYyYEHUS UYyryHa C BOBJIEUEHHEM pE3yJIbTaTOB
W3yUYeHHS MUPOBBIX peCypcoB HH(MOpPMAIIMHU O TIPOLIEccax MPOU3BOJICTBA UyTyHA.

6. UccrnenoBanus BUIOB YyT'YHOB U OCOOEHHOCTEH MX MPOU3BOJCTBA C BOBJICUCHHEM PE3YJIbTATOB U3yUCHHS
MHUPOBBIX PECypCcOB HH(OpMAIMU O MPOLIECCcax MPOU3BOACTBA UyTyHA.

7. WccrnenoBaHns CBOWCTB IIJIaKka W BIUSHHE WX Ha pabOTy AOMEHHOW MeYd 110 pe3ysibTaTaM H3y4deHHS
MHUPOBBIX PeCypcoB HH(OpMAIIMU O TPOIIECCcax MPOU3BOJICTBA UyTYHA.

8. AHaJIN3 TEXHOJOTMYECKUX MTPOLIECCOB AJIsl BEIOOpa MyTeH, Mep U CPEACTB YIPABJICHHUs KAYECTBOM YyTyHa, B




CrpyktypHblil anement | [Inanupyemeie

O1ieHOYHBIC cpeacraa

KOMIIETEHIINN pe3ynbTaThl 00ydeHUs
TOM YHCJIE ATl CHUKEHUSI COZIEpPIKaHUE Cephl B HEM.
9. UccnenoBanre OCHOBHBIE HANIPABJIECHUS Pa3BUTHS IPOU3BOACTBA UyT'yHA.
10. VHHOBamMOHHBIE MEPONPHUATHS II0 COBEPIICHCTBOBAHWIO TIPOM3BOJICTBA YYIyHA B YCIOBHAX
ONpeACIISIONEed POJIM CUIIOBOTO B3aMMOJEUCTBUSI MOTOKOB IIMXThl W Ta3a B BEpXHEH M HWIKHEM 30HAX
JIOMEHHOU TIE€YH.
11. Pa3BuTHe crcTEM aBTOMAaTHYECKOTO YIPABICHHS TEXHOJIOTHYECKUMH MPOIIECCaMH MPOU3BOJICTBA YyTyHA.
PasButHe cuctem moaep KU IPUHATHS PEIICHUSI.
12. Pa3BuTHE TEXHOJIOTHYECKOH OCHACTKH ITPOM3BOJICTBA YyTyHA M NIEPEPaOOTKH LIIAKa.
13. PazButne YHpaBJICHUA TEXHOJIOT'MYCCKUM NPOLICCCOM MPOU3BOJACTBA UyI'YHA B JOMCHHBLIX II€Yax.
OIIK-5.2: OnenunBaet pesynbTatsl | IIpumepnsle npakmuueckue 3ad0anun:

HAYYHO-TEXHUYECKUX Pa3pabOTOK IO COBOKYIHOCTH
METOAOJIOTMYECKUX  MPHU3HAKOB  JUIss  BbIOOpa
ONTUMANBHBIX PEHIEHUH 10 COBEPLICHCTBOBAHHUIO
CYIIECTBYIOLUIMX TEXHOJIOTUYECKUX IIPOLIECCOB B
METAJUTYPIUIECKOM OTpaciav U CMEXHBIX 00JacTIX

[MpoBecTn 0030p nHMTEpaTypbl MO cTamusM, (a3aM H dTamaM B IIOJHOM TEXHOJOTHYECKOM IIHKIIE
arJIo0l0MEHHOTO POU3BOACTBA.
CocTaBuTh AHHOTAallUMU 110 BBIABJICHHBIM HCTOYHUKAM.
BBIABUTH KITFOUYEBBIE CIIOBA B BBISIBICHHBIX HCTOYHHKAX.
PaspaboraTh TecToBBIE 3a1aHUs s YIITYONEHHOTO N3yUYeH s HanOoJiee CyleCTBeHHONH HHPOPMAIIHH.

OIIK-5.3: CucreMatu3upyeT 1 0000MmAeT OMBIT IS
000CHOBaHUSI BHIOOpPA ONTHUMAJIBLHOTO PEIICHUS MPU
pa3pabOTKe  WHHOBAIMOHHBIX  TEXHOJIOTMYECKUX
MPOIIECCOB B obnacTu METaJUTyprHU u
METaJIJI000paboTKH

3adanue na peuienue 3aoaqu:
[To npencraBieHHONW B 00pa30BaTENLHOW IOPTANe METOJIUKE BBINOJHUTH PAcuéT CHIXKCHUS YIIEIBHOIO
pacxojia KOKCa CHHIKEHHEM COJICPIKaHHS MEJIOYH B ChIPhHE.




0) Ilopsnok mnpoBeaeHHs] NPOMEKYTOYHOH AaTTeCTAllMM, IMOKAa3aTeJu W KPUTePHH
OLICHUBAHUS:

[TpomexyTrouHass arrecranus 1o aucuuiuHe «lccinenoBaHue NpOLECCOB IPOU3BOICTBA
YyryHa B JIOMEHHBIX II€4ax» BKIIIOYAET TEOPETUYECKUE BOIPOCHI, IO3BOJISAIOIINE OLICHUTH
YPOBEHb 3HAHUN OOy4aroIIMXCs, M MPaKTHUYECKHE 3a/aHusi, BBIABIAIOIIME CTEIEHb
c(hOpPMUPOBAHHOCTH YMEHUH ¥ BIIAJICHUI; IIPOBOIUTCS B opMe 3auéTa.

Bonpockl Ha 3a4ér GepyTcss M3 TEOPETHYECKHUX BOIIPOCOB K 3auéTy, 3ajauu Oepyrcs U3
NIEPEYHs, BBIMOJIHEHHBIX HA MPAKTUYECKUX 3aHATHAX. [IpHu noxydenun 3auéra obydaroniuiics
JOJDKEH MPOJAEMOHCTPUPOBATh 3HAHMS B MCCIEIOBAaHUMU IIPOLECCOB IPOM3BOJACTBA YyTryHA B
JIOMEHHBIX I1€4YaX, HaBbIKU U BJIAJIEHUS B COOTBETCTBMM C HOPMATHBHBIMH KOMIIETEHLIUSIMH.
OOyuarouuiics AOJKEH 110Ka3aTh YMEHHUE COBEPIIEHCTBOBATh IIPOM3BOCTBO YyT'yHa.

3ayér 1Mo JaHHOW IUCHMIUIMHE NPOBOIATCS B ycTHOH ¢opme. OH BKIIOYAeT /Ba
TEOPETUYECKUX BOIIPOCa U (MJIM) OJTHO IPAKTUYECKOE 3a/laHie B BUJE 3aJauu.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 324€TA:

— Ha OIICHKY «OTJIHYHO» (5 0aJI0B) — 00yUarOMIUNACS IEMOHCTPUPYET BBICOKHI YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHINI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOE M TIIyOOKOe 3HAHHE
y4eOHOT0 MaTepuaia, CBOOOHO BBIMOJHSICT MPAKTUYCCKHE 3aJaHus, CBOOOIHO ONEpUPYET
3HAHUSIMH, YMCHHUSIMH, TIPAMCHSICT UX B CUTYaIlHsIX MTOBBINICHHON CIIOKHOCTH;

— Ha OILIEHKY «Xopouio» (4 6anna) — oOyJaromuiics AeMOHCTPUPYET CpeaHUI YpOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAaHUS, YMEHHUS OCBOCHBI, HO JOIMYyCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKM, HETOYHOCTH, 3aTPYJHCHUS TIPU AHAJUTUYCCKHX OIEpaIUsX,
nepeHoce 3HaHW M YMEHHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYaIlUH;

— Ha OILICHKY «Y/AOBJIETBOPUTENbHO» (3 Oamna) — oOydarommuiics AEMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb COPMHUPOBAHHOCTH KOMIETEHINI: B X0A€ KOHTPOJIBHBIX MEPOTPUSTHIA
JOTTYCKAIOTCA OIIMOKH, TMPOSIBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHWM, YMEHHI, HaBBIKOB,
00yJaromuicsl UCTIBITHIBACT 3HAYMTENILHBIC 3aTPYAHCHUS TNPH ONEPUPOBAHUH 3HAHUSAMU U
YMEHHSIMH TIPU X TIEPEHOCE Ha HOBBIE CUTYaIUU;

— Ha OLICHKY «HeYyI0BJIETBOPHUTEJbHO» (2 Oamia) — oO0ydyaromuiicss JeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHYecKOro MaTepualna, JOMYyCKaeT CYLIECTBEHHBbIE OIIMOKH, HE
MOYKET MOKa3aTh WHTEIUICKTYyalbHbIE HABBIKM PEIICHHUS MPOCTHIX 33/1a4;

— Ha OLICHKY «HeyI0BJIeTBOPHTeabHO» (1 6am1) — oOyuaromuiicss He MOXET M0Ka3aTh
3HaHUS HAa YPOBHE BOCHPOM3BEACHUS W OOBSCHEHWs WH(GOpMAIMM, HE MOXKET IOKa3aTh
MHTEJJICKTYadbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.



