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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucouniivHa

«MeTtaniypruyecKkue TeXHOJIOTHH»

obecrieunBaer (opmMupoBaHUE

C/IeAYIOIIUX KOMIIeTeHINH C y4éTOM UHAMKATOPOB UX AOCTHIKEeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 CriocobHOCTb periath 3aiauv B 061actu
npod)eCCOHAIBLHOM AeATeTbHOCTH, IPUMEHSISI METO/[bI
MaTeMaTU4YeCKOTr0 aHa/Ii3a ¥ eCTeCTBeHHOHAYUHbIe
3HaAHUS

OIIK OC-1.6

OITK OC-11 CriocoGHOCTb aHa/TU3UPOBaTh, COCTABISATh U
TIPUMEHSTh TeXHUYECKYI0 JJOKyMEeHTAL[1I0, CBSI3aHHYIO C
npodecCrOHaIbHOM /1eATe/IbHOCThI0, B COOTBETCTBUM C
JleMCTBYIOIIMMHA HOPMaTUBHBIMU JJOKYMeHTaMu1
MeTa/JTypruuyeckor OTpacian

OIIK OC-11.2, OIIK OC-11.3,
OIIK OC-11.4, OIIK OC-11.7,
OIIK OC-11.9

OITK OC-3 Crioco6HOCTb BbIOHMpPaTh U TIPUMEHSITh
COOTBETCTBYHOLIME METO/[bl MO/|e/TUPOBAHUS
TeXHOJIOTMUeCKUX TMPOLIECCOB

OIIK OC-3.4

OIIK OC-7 Crioco6HOCTb POBOJUTH U3MEPEHUs U
HabmoeHus B chepe rpodeccroHaIbHOM esATeTbHOCTH,
obpabaTbIBaTh ¥ MPE/ICTaB/IATh YKCIIEPUMEHTa/IbHbIE
JlaHHbIe

OIIK OC-7.5

OIIK OC-9 CniocobHOCTh MPUHUMATL 0O0OCHOBAHHbBIE
TeXHUYeCcKre pellieHus B podeCcCUOHaTbHOM
JesITeIbHOCTH, BBIOUPATh 3¢ (eKTUBHBIE U Oe30TIacHbIe
MeTa/UTypruyeckue TeXHOIOTUU

OIIK OC-9.1, OIIK OC-9.2, OIIK
0C-9.3, OIIK OC-9.5, OIIK OC-
9.6

1.2 B pe3yibTaTe 0CBOEHHS JUCIUIIMHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

TEXHUUYECKYIO [JOKYMEHTALIHIO,
CBSI3aHHYO C OCHOBHBIMU
TEXHOIOTMUYECKUMU TIPOLIECCAMH B
00J1acTV MeTa/Typruy, B
COOTBETCTBHUH C [I€HCTBYHOILIUMU
HOPMaTHBHBIMH [JOKyMEeHTaMHt

Kopg
CopepxaHue HHAUKATOPA Pe3yabTaT 00yueHust

HHAMKAaTOpa

[IpriMmeHsieT OCHOBHbIe 3HaTh

MaTeMaTU4eCKhe MeTO/bl [TPU Ymernb
OITK OC-1.6 ABL TP
pacueTe palMOHa/bHOrO coctaBa | Baajgern

MUHEPaJIbHOI'O ChIPbs

OIIK OC-11.2 CriocobeH aHaMM3UPOBATh 3HaTh MeTO/bl aHa/IM3a TeXHUUeCKON

JIOKyMeHTaL[H, CBS3aHHOU C
OCHOBHBIMM T€XHOJIOTUUECKUMH
rporieccaMmu B 06/1acTu
MeTaJJTypriu, B COOTBETCTBUM C
JleCTBYIOLLIMMA HOPMaTUBHBIMU
JIOKyMeHTaMu

Ymerb aHaMM3UPOBATh TEXHUUYECKYHO
JOKYMeHTAaL[MI0, CBA3aHHYIO C
OCHOBHBIMM Te€XHOJIOTMUeCKUMHU
nporieccamMu B 00/1acTu
MeTa/UTypruu, B COOTBETCTBUU C
J1eHCTBYIOLLIMMU HOPMaTHUBHBIMU
JIOKyMEeHTaMH.

BiaaeTrb HaBbIKaMH aHa/IM3a




TeXHUYECKOM JOKYMeHTaLuH,
CBSI3aHHOM C OCHOBHBIMH
TeXHOJIOTMUeCKUMHU TIPOLIeCCaMU B
00/1aCTH MeTalTypruu, B
COOTBETCTBUHU C IeUCTBYIOIUMU
HOPMaTUBHBIMU JJOKYMEHTaMH.

CriocobeH aHaIM3UPOBATh,
COCTaBJISITh Y TIPUMEHSTh
TeXHUUECKYIO JOKYMeHTaLIUIO,

3HaTh HOPMATHBHBIE TIOKA3aTe N
TIO/TyYeHUst ¥ papUHUPOBAHMS
MeTaJjIoB, TePMO- U
MeTa/JI000paboTKH.

YMeTb aHa/IM3UPOBaTh TEXHUUYECKYIO
JOKYMEHTAL[!I0, CBI3aHHYHO C
roJTyueHreM U paIHUPOBaHUEM

OIIK OC-11.3 . | MeTaioB, TEPMO-
CBSI3aHHYIO C MeTa/lI000pabOTKOH, o
o 1 MeTayio00pabOoTKOM.
B COOTBETCTBUH C JeHCTBYIOLUMU
BiapeTs HaBbIKaMU aHa/IM3a
HOPMaTUBHBIMU [JOKYMeHTaMH o
TeXHUUECKOM JOKyMeHTallun
TeXHOJIOTUH, CBSI3aHHBIX C
roJjiyueHreM U papiHUPOBaHUEM
MeTasuI0B, TePMO- U
MeTa/1JI000paboTKOIA.
3HaTh TeXHUYECKYH0 I0KYMEeHTaLUO,
CBSI3aHHYIO C
CriocobeH aHaIM3UPOBATh,
TU/ipOMeTa/yTypruyeckum
COCTaBJISITb U IPUMEHSITh
MPOW3BO/|CTBOM LIBETHBIX MeTaJl/IOB.
TeXHUUECKYH0 JOKYMEeHTaLlHIO,
YMeTb aHa/M3MpOBaTh TEXHUYECKYIO
CBSI3aHHYIO C OCHOBHBIMU
OIIK OC-11.4 JOKYMEeHTAaLIUI0, CBA3AHHYIO C
rUpomMeTasylypruyecKuMu
OCHOBHBIMH
MpoL{eccamu , B COOTBETCTBUU C
< TM/IpOMeTa/ulypruyecKuMmu
JIeMCTBYHOIIMMU HOPMaTUBHBIMHU
rpoLieccamy,
JIOKyMeHTaMu1
Bnajers HaBbIKaMu aHav3a
TeXHUYeCKOM [JOKYMeHTalluu
CrniocobeH aHanMM3MpOBaTh, 3HaThb
COCTaBJIATh U IPUMEHSTh YMmetb
TeXHUYEeCKYI0 JoKyMeHTalmo, | Biaajgers
OIIK OC-11.7 CBSI3aHHYIO C JIUTeHHBIM
NIPOM3BOJCTBOM, B COOTBETCTBUU C
JIeMCTBYIOIIMMU HOPMaTUBHBIMHU
JOKYMeHTaMu
OIIK OC-11.9 CniocobeH aHanMM3MpoBaTh, 3HaTh TeXHUUYECKYHO [JOKYMEeHTaL1Io,

COCTaBJIATh U TPUMEHSITh
TeXHUUYECKYIO JOKYMeHTaLl1IOo,
CBSI3aHHYIO C TIPOU3BO/ICTBOM
¢eppocIiiaBoB, B COOTBETCTBUU C
JIeMCTBYIOIIMMU HOPMAaTUBHBIMHU
JOKyMeHTaMHt

CBSI3aHHYIO C TIPOU3BO/ICTBOM
(eppocI1aBoB, B COOTBETCTBUU C
JIeMCTBYIOIMMH HOPMaTUBHBIMU
JOKyMeHTaMH.

YMeTb aHa/IM3MPOBaTh, COCTaB/IATh U
MIPUMEHSITh TeXHUYECKYHO
JIOKyMeHTaL[1I0, CBS3aHHYO C
TIPOM3BO/ICTBOM (heppOCIlIaBoB, B
COOTBETCTBUM C JeHCTBYIOLUMU
HOPMAaTHUBHBIMU JJOKyMeHTaMH.
BiapeTh HaBbIKaMU NIPUMeHeHHs!




TEeXHUYECKOH JOKYMEeHTall1H,
CBSI3aHHOM C MTPOU3BO/ICTBOM
(beppocriyiaBoB

OIIK OC-3.4

[IpymMmeHsieT 3HaHUS
MO/Ie/IMPOBaHUS 1 peLleHus
NpaKTUYeCKUX 3a7a4 B
MeTaJlllypruv

3HaThb BU/bl MOZIe/TUPOBAHUS,
WCI0JIb3yeMble J7Isl U3yueHUst
OCHOBHBIX MeTaJ/UTypPriuuecKux
TIPOLIeCCOB

YMeTb NpUMeHSITb 3HaHUsI
MO/IeTMpPOBaHUs Ha MpaKTHKe TIPU
W3yueHUHN MeTa/UTypruueckux
TIPOLIECCOB U aHa/IM3UPOBaTh
TIOJTyYeHHbIe Pe3y/IbTaThl

MO/Ie TUPOBaHUS

Bnapers HaBbIKAMU TIPAKTUUYECKOTO
TpUMeHeHUs MO/le/TUPOBaHUs
MeTaJuTypruuecKux mpoieccos (Ha
TipuMepe JIUThsI B aTFTOMUHUEBOM
TIPOU3BO/ICTBE)

OIIK OC-7.5

leMOHCTpPHUpYET CIIOCOOHOCTH
oOpabaTbIBaTh U MPe/ICTaBSTh
9KCIepPUMEHTaIbHbIE [JAaHHbIE,
MO/TyYeHHbIE TTPY MPAKTUYECKOM
W3yueHUH OCHOBHBIX
MeTaJlTypruuecKrx MpoLiecCcoB

3HaTh MeTOo/bl 00PabOTKYU U
Tpe/ICTaB/IeHUs] SKCIIePUMEHTA/TbHBIX
JAHHBIX.

YMetb 06pabaThiBaTh U
TMIPe/ICTaB/ISATh SKCTIIePUMEHTaIbHbIe
JaHHbIe, TT0JTyYeHHbIe TPy
MPaKTHUeCKOM U3YUYeHUU OCHOBHBIX
MeTaJUTypruuecKrX TpoLiecCoB U
CBOMCTB TEXHOJIOTUUYECKUX
MaTepHaroB.

BiajieTh HaBbIKaMu 00pabOTKY U
Tpe/ICTaB/IeHUs] SKCIIePUMEHTA/TbHBIX
JAHHBIX, TIOTyYeHHBIX TTPU
MPaKTUYeCKOM HM3yUeHUH OCHOBHBIX
MeTal/TypruuecKux MporieccoB v
CBOMCTB MaTepHasoB.

OIIK OC-9.1

[leMOHCTpHUpYeT 3HaHHSI OCHOB
MeTasUTypruuecKkoi rmepepaboTKu
MHHepabHOr0 ¥ TEXHOT'eHHOTO
CBIPBSI

3HaTh OCHOBBI MeTa/lTypruyecKoi
repepabOTKX MUHEPA/ILHOTO U
TEXHOTE€HHOTO ChIPhSI.

YMeTb cruCTeMaTHU3UPOBATh 3HAHUS
OCHOB MeTaJl/Typruueckomn
repepabOTKX MUHEPA/ILHOTO U
TEXHOT€HHOTO ChIPhSI.

BiapeTh HaBbIKAMU TIPAKTUYECKOTO
TIPYMeHEeHUsI OCHOB
MeTaJUTypruueckoi repepaboTKu
MHHEPAabHOTO ¥ TEXHOT€HHOTO ChIPbSI

OIIK OC-9.2

IleMOHCTpPHUpYET CIIOCOOHOCTD
BbIOMpaTh 3¢ eKTHBHBIE U
Ge3omacHble TEXHOIOTHH TIPU
roTyueHny ¥ 06paboTke
MeTassioB

3HaTh QU3MKO-XUMHUUYECKHe
TIPOLIeCChl, IPOTeKaroL[1e MpU
MIPOU3BOACTBE 1 pahMHUPOBAHUHU
L[BETHBIX METaJ/IOB, MPU TMOJyYeHUH
3arOTOBOK U U3/]e/TUI Pa3/TMUHBIMU
MeTOZaMH, TPU TePMUYECKOH U




TepMOXUMHUUECKOU
JleTasie.

YMeTb pacCUMTHIBaTh MPAaKTUUECKHe
3a/laul TeXHOJIOTUUYECKUX TTPOLIeCCOB
TPOM3BO/ICTBA LIBETHBIX METas/IOB U
W3/1eIUM U3 HUX.

BnaaeTs MeTO/laMy aHaM3a
TeXHOJIOTMUeCKUX MPOL[eCCOB U UX
BJIMSIHUS] HA KaueCTBO MOyyaeMoin

TIPOYKLMH.

obpaboTkax

OIIK OC-9.3

IleMoHCTpPHUpYeT CITIOCOOHOCTh
BbIOMpaTh 000CHOBaHHBIE
TeXHUYeCKHe pelleHus TIPH
OCyIIIeCTB/IEHUA
THZIPOMeTaJUTyPriuueCcKUX
TIPOLIECCOB

3HaTh rUpOMeTa/lypruyeckKkue
Croco0bI TIOSTyYeHHsI [IBETHBIX
MeTaJlJIOB, BU/IbI BbILL[e/IauMBaHUs,
CrocoObl OCaXK/IeHUST MeTaJlJIoB U3
pacTBOpOB

YMmeTs oCyLIeCcTBIATE U
KOPPEeKTHPOBAaTh
TU/IpOMeTaylypruyeckye rpoLeccsl
T0JTyYeHUs LIBETHBIX

MeTaJ/lVIOB, COCTaB/IATh
MeTaJlJlypruueckye

GanmaHCeI

Biagers HaBbIKaMU aHa/Iu3a U
KOPPeKTHUPOBKHU

T pPOMeTa/UTypruyecKux npoLeccoB
TIPOU3BO/ICTBA L|BETHBIX MeTa/lJIOB

OIIK OC-9.5

[eMOHCTpUpYeT CIOCOOHOCTh
BbIOUpaTh 3¢ heKTUBHBIE U
6e30macHble TeXHOJIOTUU B

JIUTEMTHOM MPOM3BO/ICTBE

3HaTh Npoiiecchl (TepMUUecKue,
(azoBbIe), IpoTEKarol1e TIpu
TIPOM3BO/ICTBE I[BETHBIX METaJI/IOB
METO/IOM JTUThSI

YMeTb aHaM3upoBaTh (ha3oBbie
TipeBpallleHus TPY HarpeBaHU! U
OXJIaXK/IeHUM CIIaBOB

Bnapers HaBbIKamMu BbIOOpa

3P heKTUBHBIX U 6€30MacHbIX
TEXHOJIOTUH B JINTENHOM
TIPOM3BO/ICTBE

OIIK OC-9.6

IleMOHCTpPUpYET CIIOCOOHOCTH
BbIOMpaTh 3¢ eKTHBHBIE U
6e30macHble TeXHOJIOTUU B

(beppocIiyIaBHOM TIPOM3BO/ICTBE

3HaTh OCHOBHBIE TTApAaMeTphI,
OKa3bIBAIOIIMX B/IMSHUE Ha

3¢ heKTUBHOCTE U 6€3011aCHOCTh
TPOM3BO/ICTBA ()eppPOCI/IaBOB U
JIMaria30Hbl MX ONMTUMAaJTBHBIX
3HaUeHUM.

YMeTb NpUMeHSITh 110/TyueHHbIe
3HaHUS 00 yC/IOBUSIX MPOTEKAHUS
TEXHOJIOTHUECKUX TTPOIIeCCOB
noJtyueHust heppoCIiyiaBoB /1St
obecrieueHUst TIPaBUIBHOTO BeJ[eHUST
TeXHOJIOTHUECKOTO TpoIjecca.
Bnapers MeToZiaMu KOPPEKTUPOBKH
TEXHOJIOTHUECKUX TTPOIIECCOB




| | | nonyuenus deppocruiaBos |

2 MecTo aucnun/iMHbl B cTpykTrype OOII

V3yueHue AUCLUIUIMHBI «MeTa/ulypruueckye TeXHOJIOTHH» 0a3upyeTcsi Ha pe3yJibTaTax
OCBOEHHUsI CJelyIOIIMX JAUCLUIVIMH/TIPAKTHK: «AHaauTA4Yeckass M ¢u3nyeckas XUMUS»,
«Actopuss passutus Mmetautyprud B Poccun», «Martematuka», «®Pusuka», «XUMHUA»,
«H(DOopMaLIOHHBIE TeXHOIOTUK»

JucimrivHa sBISeTCS TpeAlIecTBYIOLIeN [/ AUCLIUILIMH/TIPAaKTUK: «Metamnyprus
0/1arOpOIHBIX MeTa/lJioB», «MeTalayprusi JIeTKUX MeTauioB», «MeTaulyprus pegkux
MeTaJllIoB», «MeTalyprusi TsDKesbIX LBETHBIX MeTaioB», «[IpoW3BOACTBEHHasi TMpaKTHKa:
TeXHOJIoruueckasi (MpOeKTHO-TeXHOJIOTHYecKasl)) TpakThka», «lIpou3BoACTBeHHas NpaKTHKa:
NpeJJUIUIOMHast MpakTHKa»

3 O0beM AUCHMILTHHbBI

OO6beM AUCIUIUTHHBI cocTaByisieT — 14 3ET

TPpyAoeMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOTI'0 Yaca)
Buj yueoHo# Ce Ce
paboTer l:/:[f Mec Cemectp Cemectp
Bcero p Cemectp Ne 4 TP No 6 No 7
No 1\;9
3
OO6as 10
TPYZ0€MKOCTb 504 8 144 72 108 72
JIACITUTUTAHBI
AyIuTOpHBIe
3aHSATUS, B TOM 217 30 95 30 30 32
yucse:
JIEKLINH 104 20 38 10 20 16
nabopaTopHbIe 29 0 19 10 0 0
paboThI
NpaKTHUYecKue/cem 84 10 38 10 10 16
VMHapCKUe 3aHsTUsI
CamocTosTenbHast
patora ( .u. 215 42 49 42 42 40
KypCOBOe
TPOEKTHUPOBAHUE)
TpynoeMKOCTb
TIPOMEeXXYTOYHON 72 36 0 0 36 0
aTTecTaluuu
Bupn 3auer C OK 3auer C 3au | OJkK3ameH 3auer
TPOME)XKYTOUHOMN OLIeHKOM, 3a OLIeHKOM, eT C
arrecraLuu 3auert, 3auer | Me KypcoBas oLe
(uToroBoro C OLIeHKOM, H pabota HKO
KOHTPOJIS 110 KypcoBas /]
JTUCITUTUIHHE) paborta,




JK3aMeH | | |

4 CTpyKTypa U co/iep>KaHue JUCLUII/INHbI
4.1 CBojiHbIE JaHHbIE M0 COAEP)KaHHUIO AU CLUTI/IUHBI

Cemectp Ne 3

Ne HaumeHoBaHue HEKL[I/II/IB“ABI KOHT;;(; HoH paﬁonl% (CEM) CPC dopma
wn | P e | [ Ko [y | o |y [ Kon | e
Auctt - UYac. - Yac. B Yac. - UYac. P
1 2 3 4 5 6 7 8 9 10 11
BBegenue B
CIerUaabHOCTb.
Mertasnnel 1 Ux
CBOMCTBa. i
1 ITpousBoacTBO 1,2 8 12, 8 2,4, 33 Y CTHbIi
4 5 onpoc
MeTaJUIOB.
Onpenenenuve u
HaTpaB/IeHuUs
MeTa/UTyPrUn.
IToaroroBka chipbst
2 | L3 2 3 2 | 15 | 3 | Peweme
MeTa/UTypruueckon 3agauy, TecT
nepepaboTke.
I'mppometannypru
3 yecKue TIPoLiecChl 4 4 1 ’ Tect
TIOJTyUeHUst
MeTaJUIOB.
IMupomeTantypruy
4 ecKue MpoLecCl 5 4 1,3 4 Tecr
T0JTyueHuUst
MeTaJUIOB.
Buger
5 paduHUpOBaHUS 6 2
MeTaJUIOB.
IIpomesxyTounas 36 SK3aMeH
aTTecTalys
Bcero 20 10 78
Cemectp Ne 4
Ne HaumeHoBaHnue HEKL[I/II/IB“ALI KOHTi;;(; HoR paﬁonﬁl3 (CEM) CPC dopma
n/n pasjaeia i TeMbl Kon. Kon. Koum. Kom. | ToRYIero
JMCHUTLTUHBI No Yac. Ne Yac. No Yac. Ne Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
OCHOBBI Tecr,
TPOU3BO/ICTBA U 1, 2, Peiuenne
1,2, 1,2,
1 paduHUpOBaHUS 3,4, 26 3.4, 19 1 4 45 3 3a/1ay,
MeTasjIoB 5, 6, OrtueT o
5 6
7,8 naboparop
HoW pabore
O6paboTka 9, 10, 36
2 MeTaJlJIoB 11, 12 o 17 Pedepar
7
12
IIpomesxyTouHas 3auer C
aTTecTalys OLIeHKOM,
Kypcosas




pabora

Bcero 38 19 4 49
Cemectp Ne 5
Ne HaumeHoBaHue HEKL[I/II/IB“ALI KOHTi;;(; HOH paﬁonﬁl3 (CEM) CPC dopma
n/n Pasjesia i Temul Ko Kon. Kon. Ko Texymero
JUACIUIUIMHBI Ne Yac. No Yac. Ne Yac. No Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
Towsirue 1,2 L2, Y CTHBI
1 TU/IpOMeTasTyprus 1 2 i 8 1,2 4 3,4, 17
4,5 OIIpoC
. BriiesiaumBaHue 5,7
Kpucrannmsanusi.
o | !pom3BOACTBO 2 2 3 2 4 2 Tect
rJIMHO3€eMa U3
OOKCUTOB
T'uapomeTaniypru Tecr,
{1 30J10Ta, LIUHKaA, Pemenue
4 Meu U HUKeNs 4 2 3 2 5 9 4.5 3 3ajay,
Ortuet no
naboparop
HoW pabore
VoHHbIM 00MeH U
5 IKCTPaKIUs B 5 5 5 5
TU[pOMeTasIypru
u
Annapatsl B
Triporieccax N
6 FEADOMETaHﬂprHq 6 2 7 2 4 2 Y CTHIH
orpoc
€CKOro
TIPOM3BO/ICTBA
IIpomesxyTounas 3auer ¢
aTTecTanus OLIeHKOM
Bcero 10 10 10 26
Cemectp Ne 6
Ne HaumeHoBaHue HEKHHHB"AM KOHT?;(; HOH paﬁonﬁlg (CEM) CPC dopma
n/n Da3Ae/a ¥t TeMbI N Kon. N Kon. N Kon. N Kon. TeKymero
JAVCITUIUINHBI o Yac. o Yac. o Yac. o Yac. KOHTPOJISA
1 2 3 4 5 6 7 8 9 10 11
DuU3UKO-
XUMHUUECKHe
1 OCHOBBI 1 4 Tect
JIUTENHBIX
TIPOIIECCOB.
DuU3UKO-
XUMHUUECKHe
OCHOBBI U
2 2 6 1 2 2 8
0COOEHHOCTH
TI/IaBKU
ATFOMUHUEBBIX
CIJIaBOB
O6opyznoBanue 1
3 | TexHosoriH 3,4 | 10 23, 8 L2 gy Tect
JINTEHOTO 4 3
TIPOM3BO/ICTBA




IIpomesxyTouHas
aTTecTalys

36 JK3aMeH

Bcero

20

10 78

Cemectp Ne 7

Ne
n/n

Bujbl KOHTAaKTHOW paboThI

HaumeHoBaHue

Jlekiu

CPC dopma

JIP T13(CEM)

pa3jejia U TeMbI

JMCLMILTAHBI Ne

Ko
Yac.

TeKylllero
KOHTPOJIAA

Ko Kom.
Yac. Yac.

Kon.

Ne Yac.

Ne

2 3

4

5 6 7 8 9 10 11

Beegenue.
Knaccudvikanms u
Ha3HayeHue
(beppocrniaBoB

DusuKo-
XUMHUUECKUe
OCHOBBI peakLii
(heppocriaBHOTO
MIPOU3BO/AICTRA.
Knaccudukanys
(heppocIiIaBHBIX
MPOLIECCOB.
®DeppocIliaBHbIe
Meyr KOHCTPYKLIUU
(heppocIIaBHBIX
reyvei.

2,3

10

14, 10 13, 18 Hoknan

CriaBbl XKesie3a ¢
KDPEeMHHEM U
XPOMOM.

4,5

Perienue
3aziau

1,5 10

IIpomexyTouHas
arrecrauys

3auet

Bcero

16

16 32

4.2 KpaTkoe co/iep>kaHue pa3/ie/ioB ¥ TeM 3aHATHH

Cemectp Ne 3

TMIPOLIECCHI MOJ/TyUeHUS
MeTaJlIoB.

No Tema Kpatkoe copepxaHue
1 Bgenenue B MecTo AMCHUIIMHBI TIPH 001[eMH)XeHepHOU
CIeLanbHOCTb. MOJTOTOBKe OaKa/naBpOB, CBSI3b JUCLIUILIMHBI C
MeTanbl ¥ UX CBOUCTBA. | APYTrMMH (yH/AaMeHTalbHbIMU HayKaMU.
[MpousBofcTBO MeTa/uioB. | OripesieneHre U cBoiicTBa MeTtasioB. Knaccudukarys
Ornpenenenuve u MeTa/I0B. POPMBI HaXOKJeHUS MeTa/lZIOB B PHUPOJie.
HarpaB/IeHUs [TonsTHe pysa 1 MecTopoXxzaeHue. TspKesible LIBETHbIe
MeTa/UTypruu. MeTa/uibl. JIerkue iBeTHbIe MeTaslibl. biaropoaHsbie
MeTaJl/Ibl.
Penkuie meTanbl. YUepHble MeTasuibl U KDeMHUM.
CriocoObI 1poM3BO/ICTBA MeTalioB. YepHasi U L{BeTHast
MeTasutyprusi. CoBpeMeHHble HarpaB/ieHUs
pasBUTUs MeTaJUIypPruyeCcKux IPOU3BOZCTB
2 IToaroroBka chIpbs K MecTopoxkaeHusi py/J, LIBeTHbIX MeTa/ioB. [Jobbrua
MeTaJl/Typruueckomn MHHepasbHOro CbIpbs. [Iporieccs! py0noAroTOBKY.
niepepaboTKe. [Tporeccel oborateHus py/
3 I'mppometamnypruueckue | BeljenauriBanue MeTasuioB. I1poLieccs! pasgeneHus

TBEPOM U KUAKOU (a3 mysibmbl. CriocoOb
KOHL|EHTPYPOBaHUsI MeTaslJIOB U OUMCTKHU PaCTBOPOB.
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4 [Mupometatyprudeckrie | O6skwur. I1naBka.
TIPOLIeCChI NTOTyYeHUsI
MeTaJlJIoB.
5 Bupl padyHupoBaHus CriocoObI MOBBIIIEHHUS] YACTOThI METasJIOB U
MeTaJljIoB. yJIyullleHus1 UX PU3NKO-XUMHUYECKHUX CBOICTB B
MeTaJUTypruM.
Cemectp Ne 4
Ne Tema Kpartkoe coaep:xanue
1 OcHoBbI TIpou3Bo/icTBa U | PyponoaroroBka. Ha3sHaueHue ¢uioTaliyy; MallvHbI U
papUHUpPOBaHUS arnmnapaTsl. BUibl OCHOBHBIX M BCIIOMOTaTe/IbHbIX
MeTaJlJIOB MMPOMeTa/ITypruyeckyx orepauyi (Tpokaska,
00>KUT, TI/TaBKa, METa/UIOTEPMUST), OCHOBHOE
obopygoBanue. PadhvHrupoBaHre MeTasioB.
KomrninekcHasi mepepaboTka
OTXOJSIIUX Ia30B.
2 O6paboTka MeTaI0B Tepmuueckast 06paboTka
MeTaJlJIOB: Ha3HaueHre U BU/Ibl (OT)KHUT, 3aKaskKa,
OTITyCK, HOpMa/u3aLusi, CTapeHue, CHITHe
HanpspKeHuH, LieMeHTalus). [TopomkoBas
MeTa/uTyprusi. HopMaTuBHBIe MTOKa3aTe/d OCHOBHBIX
TeXHOJIOTMUeCKUX TMPOLiecCoB B 06/1aCTH THAPO-,
nvpoMmeTa/utypruv. HazHaueHre MeTOZj0B
MeTaio00paboTKK: MeXxaHUJYecKasi i TepMHUecKast
00paboTKa, Jla3epHasi pe3ka, CBapka, KOBKa U
LITaMITOBKA. TexHuuyeckasi JOKyMeHTaLUs [pu
TepMO- ¥ MeTa/i7Io00paboTKe.
Cemectp Ne 5
Ne Tema Kpartkoe coaepxanue
1 [TonsiTne HasnaueHue 1 0CHOBHBIE Ollepalyu
U pOMeTasuTyprusl. T'M/IPOMeTasVlypruuecKoro u3BjieueHns: MeTaslloB.
BeoijenauriBanue [IpakTyiKa Bblllle/lauMBaHKs MeTal10B. Buael u
CIIoCoOBI BhIlIlesIaunBaHusi. MeTopl
VMHTeHCU(UKAL[MU NPOLIECCOB BblIllle/1auBaHHUs
2 Kpucranmsanus. da3oBble niepexozbl. Criocod Baiiepa. CTpoeHue u
[IpousBoACTBO TIPUPO/A 11leJI0OYHO-aTFOMUHATHBIX PaCTBOPOB.
rMHo3eMa u3 6okcuToB | KpemHuiicozepikaliyie MUHepaibl OOKCUTa M UX
TIOBe/ieHye TIPU BbILLe/IaUMBaHUH .
4 I'mppometannyprus LlnanupoBaHue, 1ecopOLisi, 37IeKTPOIH3.
30/10Ta, LIMHKA, MeIU U BeijeniauriBanme JMHKOBOIO Orapka,
HUKeJIs TUIPOJIMTUYECKAs U LileMeHTallMOHHAsi OYMCTKa
pacTBopa. [Iporecc seKTpoocak/jeHrs LIMHKa
'uppomMeTanypriuueckiie CxeMbl repepaboTKu
Me/JJHOTO Y HUKEeJIeBOT'O ChIPbsl
5 WonHbIl 06MeH U WNonnbiit obMeH.KuHeTuKa.  DJitoMpOBaHUeUn
9KCTpaKLUs B pereHepalys. JKCTPaKLUs. Pacuetuucia
TM/IpOMeTayyprum TeOpeTHUUeCKUX CTyIeHel. THUIbl 3KCTPaKTOpOB
6 AnmapaTs! B riporjeccax Cryctutend IiepyuojuyeckKoro 5
T'MJIpOMeTasyTypruuyecKor HeIpepbIBHOTO JeicTBUs. [IMCKOBBIe
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O MMPpOU3BOACTBA.

BaKyyMHbIe U rpecc-GuibTpa.
Cop61roHHbIe KOJIOHHBI ¥ TIAYYKH

Cemectp Ne 6

Ne Tema Kpartkoe copep:xaHnue
1 DU3MKO-XUMHUYEeCKHe Knaccudukarys amroMUHUEBBIX CI1/1aBOB T10
OCHOBBI XUMUUECKOMY COCTaBY Y Ha3HaueHUI0. JIuTeiiHbie
JIMTEVHBIX MPOLIeCCOB. CBOMCTBA U XapaKTePUCTUKM a/IFOMUHHEBBIX CII/IaBOB.
CTpoeHue 1 CBOMCTBa allOMUHUEBBIX CI1JIaBOB B
JINTOM COCTOSIHUM.

2 OUNKO-XUMUUECKHE Oo1ue TIpe/[CTaB/IeHUs. OcobeHHocTH
OCHOBBI U T/IaBKY JIMTEWHBIX U 1e(pOPMUPyeMbIX
0cobeHHOCTH CI/IaBOB.

TJIaBKU
aJFOMUHMEBBIX CIJIAaBOB
3 O6opyzoBaHue u Mukcepa aJFOMUHHUEBOTO TIPOW3BO/ICTBA.
TeXHOJIOTUU JIMTEMHOT 0 [Tpou3Bo/CTBO aMtOMHUHKEBOM uylliKu. [Ipor3BoCcTBO
TIPOM3BO/CTBA KaTaHKU aJIFOMUHHUEBOH. [Ipown3BoacTBO
KPYITHOrabapUTHBIX CJIUTKOB.
Cemectp Ne 7
Ne Tema Kpartkoe coaepxaHnue
1 Bgenenue. B MeTannyprum u psifie Apyrux oTpacjiell TeXHUKA
Knaccudukarus u WCTO/b3YIOT (eppOCIIaBhbl, a TAKKe
Ha3HayeHUe TeXHUYECKU
¢deppocriaBoB YHMCTBIE MeTa/uIbl [i/Is1 PACKUC/IEHUS U JIETUPOBAaHUS
CTa/v, MOy4YeHUs JIETUPOBAHHOIO Yyr'yHa U
pasMUuHbBIX Cr1aBoB. deppocruiaBaMy Ha3bIBaKOT
CTUIaBbI JKeJie3a C pa3/IMYHbIMU 3/1eMeHTaMU
[Tepuoanueckoui cuctemsl ssiemeHToB [.U.
MeHpeneeBa - MapratiieM, KpeMHHEM, XPOMOM,
Bo/Ib(hpaMom, MostbieHOM U Aipyrumu. Kpome
OCHOBHBIX 3/IEMEHTOB B COCTaB (peppOCI/IaBOB BXOJST
TaKKe HeKOTOpbIe [IPUMeCH - yTJIepoJi, KpeMHUM,
docdop, cepa, rasel u Ap. HekoTopele 13 3TUX
TIpUMecel OKa3bIBalOT BPeHOe BI/IMSIHYE Ha CBOWCTBA
camoro (eppocriaBa Wil Ha CBOMCTBA CTajH, JJis
KOTOPOH (peppocriyiaB MPUMEHSIeTCS, TI03TOMY UX
CO/lep’KaHre OrpaHUYMBaEeTCSl.
2 PU3UKO-XUMUUeCKre XUMUYecKue peakljiy, a TakKe pa3/imyHble

OCHOBBI peakLui
dbeppocryiaBHOTO
TIPOM3BO/CTBA.
Knaccudukanys
(dheppocriiaBHbIX
TIPOLIECCOB.
@®eppocruiaBHbIe 1eUr
KOHCTPYKLIUH
(dheppocIiiaBHBIX Teuel.

(hr3uUecKye TIpPoLieCcChl COBEPILATCs B HallpaB/eHUU
yCTaHOB/IeHUsI paBHOBecusi. Ecu n3BecTHO
COCTOsIHUe CUCTeMbI B YC/IOBUSIX paBHOBECHSI, a TaKXKe
B/IMSTHUE Pa3/IMUHbIX TTapAMeTPOB Ha M3MeHeHHe
COCTOSIHUSI paBHOBECHsI, TO MOXXHO TIpe/IBU/IETh, B
KaKOM HarpaBJ/ieHHH TIOW/IeT peaKlys U Kak HaJjo
M3MEHUTDb BHEIITHWEe yCJIOBHS, UTOObI HalpaBUTh
peakiyio B Heo0X0[uMoM HarparieHud. COCTOsTHHe
CHUCTEMBI B YCJIOBUSIX PABHOBECHS TIPU Pa3/IMUHBIX
BHEIIIHUX YCJIOBUSX OOBIYHO OMpeie/isieTcst
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3KCIIepUMeHTa/TbHBIM MyTeM. OHaKO 3KCIIePUMEHTHI,
TIpoBe/ieHre KOTOPBIX He0OXO0MMO /ISt OTIpe/iesieH st
YC/IOBHI PaBHOBECHS METaJUTyPrHueCcKUX peakLyi,
OYeHb CJIOXKHBI M He BCer/ia BLIOTHUMBL. JTO
0Cc00EHHO OTHOCHUTCS K peakuysiM (heppoCryiaBHOTO
TIPOM3BO/ICTBA. BO MHOTHX C/Ty4asix OTCYTCTBYIOT
JlAHHBIE, XapaKTePU3YIOI[ie PABHOBECHE ITHX
peaknuii. B noo6HbIX ciiydasx HeoOXoauMo HauTH
KOCBEHHBbIE ITyTH, TTO3BOJISIIOIIYE BBISICHATD yC/IOBUS
paBHOBECHS COOTBETCTBYIOLMX peakinid. B aTom
OTHOIIEHUU BeCbMa Ba)KHBIM SIBIISIETCS
TepMO/JTHAMUYeCKHA MeTO/I, TT03BOJISFOLLIIH
YCTaHOBUTH OCHOBHBIE KPUTEPUH, KOTOPbIE
XapaKTepu3yl0T paBHOBeCHe XUMUUeCKUX peakiuii u
Pa3MUHBIX (PU3MUECKUX TTPOLIeCCOB TIPH MTOMOLIH
TepMO/JMIHaMUYeCKHX JaHHbIX, 6e3 TpoBe/ieHus
5KCIIEPUMEHTOB TI0 TIPSIMOMY M3Y4YeHHI0 PABHOBECHST
3THX peakLWii WM TIporieccoB. [I/ist MpOM3BOACTBA
(beppocIiiaBoB XapakKTepHO MHOTO0Opasue
TIPUMEHSIEMBIX TeXHOJIOTHUeCKHX TIPHEeMOB. JTO
BBI3BAHO Pa3IMureM (U3NKO- XMMHUUYECKHX CBOMCTB
3/IeMEeHTOB, BXO/ISIIIUX B COCTAaB CII/IaBOB W/
TIO/Ty4aeMbIX B TEXHUUECKH YiCToM Buze. Hanbosee
Ba)KHBIMHU (paKTOpaMH, OTIpe/ie ISIFOLIMU BBIOOD
crocoba ¥ TeXHOIOTHH, SIBIISTFOTCS XUMUYeCKUMA
coctaB (eppocruiaBa. PeppocruiaBHbIe TeYH MOTYT
OBITB: TI0 HA3HAUEHHIO —

BOCCTaHOBUTE/TbHBIMHU WITH

padhMHUPOBOYHBIMU; TI0 KOHCTPYKLIUM —
OTKPBITBIMH, MOTy3aKPBITHIMU U
repMeTH3MPOBaHHBIMU, KOTOPbIe YaCTO 00BeIUHSIOT
001IMM Ha3BaHHEM — 3aKpBIThIe MeUr C JOKUTaHUeM
rasa 1moj CBOJIOM; 10 BUAY BaHHBI — CO
CTarOHApHLIMH U C BPAIAaFOLMIMHCS BAHHAMH; T10
(dbopme BaHHBI TIeUN — KPYTJIbIe, IPSIMOYTOJIBHbIE,
TpeyTroJIbHbIE U OBaJ/IbHBIE; 110 CII0Co0Y BBIIAUH U3
TIeuH CIUIaBa U IIIJTaka — HeTI0/IB)KHEIE,
HaKJIOHSIOIIHeCs]

(6BICTpO M y100HO BBIMYCKATh CIIJIaB) U MEYH C
BBIKaTHBIMHM BaHHAMH.

CriaBhl XKejie3a C
KPeMHHEM U XPOMOM.

deppocyULK TPUMeHsIeTCs [ paCKUCIeHNs BCexX
CTHIOKOMHBIX COPTOB CTa/IH, a TAKXKe /1Sl IerupOBaHUs
psiia MapoK KOHCTPYKLIMOHHOM U TpaHC(hOpMaTOpHOU
craau. HU3KoKpeMHUCTBIe cOpTa (peppoCUIULIVSA
TIPUMEHSIIOTCS [i/1s1 Ipe/iBapyUTeIbHOI0 PACKUC/IeHUS
CTa/I1 B [1e4H, BbICOKOKPEMHHUCTBIE - [J1s1 PACKUC/IEHUS
Y JIETUPOBaHUS CTa/Iv B [1eUr U B KOBILIE, /ISl
pacKUC/IeHus 11/1aKa [PY 1eKTPOIIaBKe CTaly, a
TaK’Ke TPy IIPOU3BO/CTBeE.

@®eppoxXpoM NpUMeHSIeTCS [/ IerupOBaHUs
KOHCTPYKLIMOHHBIX, HeP)KaBeroIINX,
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IIIAPUKOTIO/IITUITHUKOBBIX Y HEKOTOPBIX JIPYTUX
copToB ctanu. [1pu BeITIaBKe BLICOKOXPOMUCTOM U
HU3KOYTJIEPOAMCTON CTaJTH MPUMEHSTIOT (hepPOXPOM C
HU3KHUM COZiep>KaHHeM yTJjiepo/ia; 0co0eHHO HU3KOoe
cofiep)kaHue yrepofia HeoOXoAuMo B peppoxpome,
TIpUMeHsIEMOM [I7Isl IeTUPOBaHUsI HU3KOYT/IePOAUCTBIX
HepyKaBerIux ctasei. [Tpu BbIMyiaBKe PYyrUX COPTOB
CTaIi MO>KHO TIPUMEHSITh (PeppoXpoM CO CpeHUM
CoZiep>KaHUEM YTJIepOo/ia, a TIPY BhITI/IABKe HEKOTOPBIX
BBICOKOYT/IEPO/IMCTBIX COPTOB CTaJU - TAKXe U
BBICOKOYTJIEPOUCTEIN (peppoxpoM. CofeprkaHue
KpeMHUs B eppoXpoMe TaKKe MOKeT ObITh
Pa3/INYHBIM B 3aBUCUMOCTH OT €r0 Ha3HaueHUs.
[TosToMy (heppocriyiaBHast TPOMBIIIIEHHOCTh
TIPOU3BOAUT OOJIBIIIOE UMCIO MapOK (eppoXpoma,
pa3/IMYarolUXCsl T7IaBHBIM 06pa3oM TI0 Co/iepKaHHUI0

yryiepojia ¥ docdopa.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

Cemectp Ne 4

. Ko/1-Bo akajieMmuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
4acoB

1 W3yueHuve TBepAOCTU MaTeprajioB 2

2 M3yueHne MUKDOCTPYKTYPbl MaTepUasioB 4

3 [TosiyueHre C/IUTKOB L[BETHBIX METAJIJIOB 3

4 BeiljenauriBanue OKMCIEHHOW MeTHOM PY/bI 4

5 OKUC/IUTe/TbHBIN 00KUT Cy/TbGUAHBIX MeJHBIX 6

KOHL|EHTPaTOB

Cemectp Ne 5

. Ko/1-Bo akajieMmuuecKux
No HaumeHoBaHue /1a00paTOPHOI padoThI
4acoB
1 OnpeeneHrie OCHOBHBIX (hH3UUECKUX )
XapaKTepUCTUK PYJ
5 BeiijenauriBanue Meii U3 OKCHUJ0B METO/IOM )
arvTaluu.
3 Ocak/ieHre MeJy 1leMeHTalen 2
4 OripefenneHrie CKOPOCTH CTYLL[€HUS TIPU ’
VICT0/Ib30BaHMU (JIOKYJ/ISIHTOB
5 OrnpeneneHuvie PacTBOPMMOCTH Pas/MUHbIX BELLeCTs )
TP KOMHATHOM TeMIiepaType

4.4 IlepeyeHb NPaKTHUYECKHX 3aHATUHN

Cemectp Ne 3

. Ko1-B0 akapgeMuueckux
Ne Tembl NpakKTHUeCKHX (CEeMHUHAPCKHX) 3aHATHI
4acoB
1 Beegienne. PerieHre 3aHMMaTe/IbHbIX 2
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MeTa/UTypruuecKuX 3ajiau, He TPeOYIOIINX 0COOBIX
3HAHUH 110 METAJUTYPrUd

Pacuet PaljiOHA/IbHOI'O COCTaBa

riepepabOTKe ChIPbsl U PellleHre 3a/1ay.

2 M10JIMMeTa/JTUUeCKON Py /bl 4

3 Pemenne rnpakTuyeckux 3azad 1o py0noAroToBKe ’
1 oboralieHl0 MUHepPaJIbHOTO ChIPbsI

4 [TprMepsI pacueToB MO MeTa/ITypruyeckou ’

Cemectp Ne 4

Ko/1-Bo akajieMmuuecKux

Ne TeMbl NPaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
4acoB
1 PacueTr MyuHepanornueckoro cocraBa qUHKOBOI'O 4
KOHILIeHTpaTa
7 PacueTsl 0 MeTa/uTypruu TsKesbIX L{BETHBIX 3
MeTaJ/lJIoB
3 PacueThl 10 060pY/J0BaHUIO 12
NIMPOMeTa/JTypruyecKrx NpoLiecCcoB
4 PacueThbl o paHUPOBAHUIO METAJIIOB 12
5 PacueT MaTepuanbHOTO OaaHca OKUC/TATE/TEHOTO 9
paUHUPOBAHUS KDEMHUSI
Cemectp Ne 5
. Ko/1-Bo akajeMu4ecKHx
Ne Tembl NpaKTHUeCKUX (CeMHMHAPCKUX) 3aHATHI
4acoB
1 Crioco6bl BhIpayKeHUsT KOHIIEHTPAI|i paCTBOPOB 2
7 PacueTsl N0 371€KTPOUTUYECKOMY BbI/I€/IEHUIO 9
MeTa/uIOB U3 pacTBopa
3 PacueTsl npy pou3BOACTBe TJIMHO3EMa U3 9
OOKCUTOB
OrnpezesieHye rapaMeTPOB U pacyeThl MpU
5 rUPOMeTa/lypruyeckoM Ipor3BO/CTBe Me/iu, 2
HUKeJIs U LIMHKa
- OrnpesesieHre OCHOBHBIX XapaKTePUCTUK 9
anrnapaTyphbl, MPOU3BO/ICTBEHHbIX PECYPCOB
Cemectp Ne 6
. Ko/1-Bo akajeMu4ecKHx
Ne Tembl NIpaKTHUeCKUX (CeMHMHAPCKUX) 3aHATHI
4acoB
1 HedeKThI 1py TPOMU3BOACTBE MPOAYKLIMHU 13 9
AIFOMUHUS U aJIIOMUHUEBBIX CI1JIaBOB.
2 Jlutee aﬂ}OMI/I’HI/IEBOﬁ yyiku. [IpousBoscTBO ’
aTFOMUHUEBOU KaTaHKU
3 YCTpOUCTBO M 5KCIUTyaTaLvsl MallluHbI 4
TIOJIYHETIPEPbIBHOTO JINThSI CJIMTKOB
[IprMepsI MpakTUUeCKOro UCHO/Ib30BaHUS
4 MO/IeJIMPOBaHUsI TMTENHBIX TIPOLIECCOB C MOMOILIbIO 2
niporpaMmmbl ProCast
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Cemectp Ne 7

Ko-Bo akajeMu4ecKHx

No Tembl NpakTHUeCKHX (CEMHUHAPCKHX) 3aHATHI
4acoB
1 Pacyet mMXThbI J/15 1J1aBKUA CpPeJHEYTIePO/IUCTOTO 9
(heppomapranija
2 PacueT 1MXThI A8 Ti1aBKU 75%-HOro 4
dheppocunuis
3 Pacyet mmxThblI [i7151 MJ1IaBKU pa)MHUPOBAaHHOTO )
dheppoxpoma
4 Pacyet mMXTHI [i7151 TIJIaBKU YTJI€POAUCTOTO 9
(heppomaprasiia 6ecr0COBLIM METOJOM
5 PacyeTsl 0 pyITHOTEPMUUECKUM T1eYaM 6

4.5 CamocrosiTesibHas padora

Cemectp Ne 3

Ne Bup CPC Koi-Bo akajeMuueckux
4acoB
1 BbImoiHeHre TPeHUPOBOUHBIX U 00YUarOIINX 5
TeCTOB B JUCTAaHLMOHHOM peXume
2 IToaroToBKa K NpakTUYECKUM 3aHSITUSM 8
3 [ToaroroBka K NpakTU4YeCKUM 3aHATUSIM 9
(y1abopaTopHBIM paboTam)
4 ITpopaboTKa pa3ie/ioB TeOPeTUUYECKOr0 MaTepHasa 16
5 Perntenue crierjyanbHbIX 3a/1a4 11
Cemectp Ne 4
Ne Bup CPC Ko/1-Bo akajjeMu4ecKnx
4acoB
1 BhbirnonHeHre TPeHUPOBOUHBIX U 00yYaroIInX 4
TeCTOB
2 Harmrcanne KypcoBoro mpoekTa (paboThsl) 10
3 Harnmcanue pedepara 6
4 OdopmsieHre OTYETOB T10 JTaOOPAaTOPHBIM U 3
NIPaKTUYEeCKUM paboTam
5 IToAroTOBKA K 3a4éTy 6
6 [ToaroroBka K NpakTU4YeCKUM 3aHITUSIM 6
7 Peluienue crieriasibHbIX 3a7a4 9

Cemectp Ne 5

Ne Bup CPC Koi-Bo akapgeMuueckux
4acoB
1 BbInonHeHre TpPeHUPOBOUHBIX U 00yUarOIIUX ?
TeCTOB B JUCTAaHLMOHHOM peXume

2 ITogroroBka K 3auéty 2

3 IToAroTOBKA K KOHTPOJIBHBIM PaboTam 4

4 [ToaroroBka K NpakTU4YeCKUM 3aHATUSIM 8

5 [ToaroroBKa K IpakTUYECKUM 3aHSITHUAM 8
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(1abopaTopHBEIM paboTam)

[TpopaboTKa pa3/ie/ioB TeOpeTUUECKOr0 MaTepHasia

16

Perienne CIIeliMa/IbHBIX 3a1d4

Cemectp Ne 6

Ne Buj CPC Ko/i-Bo akageMuueckux
4acoB
1 BbInonHeHre TpPeHUPOBOUHBIX U 00YUarOIINX 6
TECTOB B IUCTAHIIMOHHOM PeXXHUMe
2 ITogroroBka K NpakTUYECKUM 3aHATUAM 18
3 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 18

Cemectp Ne 7

Ne Bup CPC Ko/i-Bo akajeMuueckux
4acoB
1 IToaroroBka K 3a4éTy 4
2 IToAroTOBKAa K MPAaKTUYECKUM 3aHSITUSIM 8
3 [ToAroToBKa rpe3eHTaLUn 8
4 ITpopaboTKa pa3/ieJioB TeOPeTUYECKOr0 MaTepHasa 12
5 PellieHue crielina/ibHbIX 3a/ja4u 8

B Xoze rpoBeaeHns 3aHSTUN 110 AUCLIUIVIMHE MCITIONB3YIOTCA C/1eAYyIole NMHTeDAKTHUBHEBIE

METOZIbl 00yUeHHs: TPEHUHT, IPYNIoBasi JUCKYCCUs
5 IlepeueHb yueOHO-METOJUUECKOT0 00ecieyeHUsl JUCLUTLTHHBI
5.1 MeToanueckue yKa3aHUA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI

5.1.1 MeTtoguuecKue
NMPOeKTHPOBaHHUIO/padoTe:

yKa3aHusA Ans o0yuarommxcs o KypCOBOMY

Mertamnypruyeckue TeXHOJIOIMH : MeTOAUYeCKHUe yKa3aHus [ CTyeHTOB / VpKyT. Hall.
vccesi. TexH. yH-T ; cocT. H. B. HemunnoBa, A.A. BacuibeB. A.A. TroTpyH. — VIpKyTCK :
NPHUTY, 2015. — 18 c.

5.1.2 MeToauuecKne yKa3aHusl /ISl 00y4aOIUXCsA M0 MPAKTHYECKUM 3aHATHSIM

1.MeTannypruueckye TeXHOJOTUM : MeTOJUUeCKre YKa3aHusl Jisi IPaKTUUeCcKou paboThl: 1o
HarpaB/IeHHIO TIOATOTOBKY O6akaaBpoB 22.03.02 "Metautyprus" o4HOM U 3a0uHOM Gopm
oOyuenusi / IpKyT. Hall. UCC/e[]. TeXH. YH-T; cocT. A. A. Bacuiwes. Pa3g. 1, 2017. - 18.
2.Metannypruyeckre TeXHOJIOTUU : MeTOAUYeCKUe YKa3aHUs 10 BBIITOIHEHUIO NTPaKTUYeCKUX
paboT 1o HarnpasieHuto noArotoBku 22.03.02 «Metannyprusi» / IDKyT. Hal|. UCC/e[]. TeXH. YH-T
; coct.: A. A. Trotpun, A. B. Hukanopos. — Wpkytck : UPHUTY, 2018. — 11 c.

3.Teopust u TexHoMOTYs1 HeppPOCIVIaBOB: MeTO/|. YKa3aHUH K MPaKTUUeCKUM 3aHSTHSIM /COCT.
I'amaronos WN.I'.. — Upkytck: Usg-s0o UPHUTY, 2018.

4. MeTannypruueckye TeXHOJIOTUU. JIUTeliHOe MPOX3BO/CTBO LIBETHBIX METAJI/IOB :
MeTOAuYecKre yKa3aH!us K NPaKTUUeCKUM 3aHATUAM / FIDKYT. roc. TexH. yH-T ; cocT. A. B.
Hukanopos. — Upkytck : U3p-so UpI'TY, 2012. — 34 c.

6. PamHrpoBaHue LIBeTHBIX META/IJIOB M KPEMHHUS : MeTOAMUeCKHe yKa3aHUs K MPaKTUUeCKUM
3aHATUAM 11 6akanaBpoB / VIpKyT. roc. TexH. yH-T, 2012. - 44.

5.1.3 MeTtouuecKkue yKa3aHHus AJIsl 00yJaromuxcs no j1abopaTopHeIiM padoram:
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MeTannypruyeckrie TeXHOJOTUH : METOAWYeCKHe YKa3aHHs 110 BBIMTOIHEHHIO J1ab0paTOPHBIX
paboT 1o HarpaB/ieHUIO MIOAr0TOBKY OakanaBpoB «MeTasTyprusi» OUHOM U 3a0YHOM OPMBbI
o0yuenus / IpKyT. Hall. UCC/e[|. TeXH. yH-T ; cocT. B. B. )KmypoBa. — Mpkyrck : UPHUTY,
2018. — 12 c.

5.1.4 MeToguuecKue yKa3aHUs /IS 00y4arOIUXCs IO CaMOCTOSITe/IbHOM padoTe:

1. Hamucanue pecdepata

L{esb paboTBI - MPUOOPECTH OTBIT CAMOCTOSATETLHOW TBOPUECKOH /1eITe/TbHOCTH,
MPOJIeMOHCTPUPOBATH

CTIOCOOHOCTH K UCTIOh30BaHUIO TBOPUECKOTO MOTeHIIUasa, MOBLICUTH 00I[eKYIbTYPHbIN
YPOBEHb.

3aganue Ha CPC

[Hannbiii Bug CPC nipesmnonaraeT MHAUMBUAYaIbHOE CaMOCTOSITE/IbHOE BbITIO/IHEHNE MTUCbMEeHHOM
paboThi (pedepata) 10 TIpei/IoKeHHOU TeMaTUKe C UCII0/Ib30BaHUEM TepeyuHsi peKOMeHyeMbIX
JuTepaTypbl U MHGOPMALMOHHBIX PECYPCOB.

[TpumepHasi TemaTuka pedepaToB (4 cemecTp):

1. OcHOBHBbIe OrnepaLyy TeXHOJIOTMUeCcKOro MpoLiecca U3roTOBIeHUs U3Ze/Tui MeToZioM
MOPOIIKOBOM MeTasulypruu

KoMrio3uTHbIe TOPOIIKOBbIE MaTepUasbl

MeTo/bl TT0/TyUeHHs TIOPOIIIKOB MeTalJIOB, UX (POPMHUPOBAHUS U MPOLIeCC CrieKaHus
®du3MKo-MexaHUUeCKHe OCHOBBI 00pabOTKU MeTasUIOB /laB/ieHHeM

HarpeB MeTasina it 00pabOTKH /1aB/ieHHeM M HarpeBaTe/IbHbIe YCTPOUCTBA
ITpokaTHOe TIPOM3BO/ICTBO

[Tpou3BOACTBO pacrpoCTpaHeHHbIX BUOB MPOKaTa

[Tpon3Bo/ICTBO OECITIOBHBIX W CBApPHBIX TPYO

[Tpou3BOACTBO crieljaabHBIX BUJOB MPOKaTa

Bonouenue

[IpeccoBanue

Pa3fenutenbHble ornepaljuu JIMCTOBOM IIITAMITIOBKU

®dopMou3MeHsitolIMe OnepaLiuy JIMCTOBOM IITAMIIOBKU

O6opy10BaHMe U UHCTPYMEHT JI/Is TUCTOBOM IITaMITOBKH

IIpyrue criocoObl IMCTOBOM IITaMITOBKH

LCONUT WD

_
— O

el e
GThkwn

2. IToaroToBKa K TTPaKTAUECKUM 3aHATHUSIM

Lenb - hhopMrpoBaHUe B X0/ie 3aHATUM KOMITeTEHI[MH, pa3BUTHe HAaBLIKOB MeTasUTypruuecKux
pacyeToB.

3aganue Ha CPC

N3yunTh OCHOBHYIO M IOTIOJTHUTE/IbHYO JIUTEPATYpPy [0 TeMe Tpe/CTOALero NpakTUueCcKoro
3aHATHUS.

PekomeHzialiuM K BBITIOJIHEHUIO 3a/JaHUS

[1py moAroToBKe K MpakTUUeCKOMY (CeMHUHApCKOMY) 3aHSITHIO C/ie[yeT B MIEPBYIO Ouepe/ib
pPaccMOTpeThb BOIPOCHI T10 TeMe 3aHATHsA. [Ipy moAroToBKe K MPaKTUUeCKUM 3aHATHUAM
HE0OX0IMMO TTPOpaboTaTh TUTEPATYPy, YKa3aHHYIO Mperno/aBaTesieM, B 00beMe H3yyaeMou
TeMbl. CaMOCTOSATe/IbHOe M3yUueHue Pas3ziesioB Kypca IMPOU3BOAUTCS C UCTIOIb30BaHUEM
JIATepaTypPHbIX UCTOUHUKOB U UHTEPHET-PECYPCOB.

PekoMeHyeMbIii rpaUK BBITOHEeHUs 0TAenbHbIX 3TanoB CPC

OO6yuaroruiics 3HakoMmutcst ¢ PT1/I, B KOTOpoii yKa3aH repeueHb MPaKTUUeCKUX 3aHATUM U
peKoMeH/lyemasi OCHOBHasl U JIOTIOJIHUTe/IbHas JIuTepaTypa.

3. OdopmiieHHe O0TUETOB M0 1ab0paTOpHLIM paboTam

17



ITepex poBeieHMeM J1abOpaTOPHBIX PabOT Bce oOyyaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBW/IaMU OXPaHbI TPy/la U CTPOTO MX BBIMOJHAT. K BHIMO/IHEHHMIO 1ab0paTOPHBIX pPaboT
JIOTYCKar0TCsl 00yYaroIyecs, MpoC/IyIaBIlIye MHCTPYKTaX 110 TeXHUKe 0e30TMacHOCTH U CJiesiaB
COOTBETCTBYIOLIYIO 3aMMCh B )XypHase 1o Th B ayuTopuw, npejHa3HaueHHOH /17t IPOBeIeHUST
nabopaTopHbIX paboT Mo JaHHOW AUCLUIIIAHE.

1. 3agaHue Ha BbITIO/IHEHME J1TabopaTOpHOH paboThl 00YUAIOIIUIACS TT0/TyYaeT Ha MpebIAyIeM
3ansTyu. [Ipy moAroToBke K 1labopatopHoii paboTte oOyuaromuiics 00si3aH 03HAKOMUTBCS C eé
CoZiep)KaHWeM, TIOBTOPUTh UK U3YUUTh TEOPETUUECKUI MaTepuasl, OTHOCSIIMNACS K paboTe,
WCII0/TB3YysI PEKOMEHAYEeMYIO JIUTePaTypy, TIOHATH 1ieJib U 33/1auu paboThI.

2. K Hauasy 3aHATHH [0/DKHA ObITh MOTOTOBJIEH 111a0/I0H OTuUeTa 110 abopaTopHOi paboTe, B
KOTOPBIH He00X0IMMO HeoOX0[uMble PacYETHBIE (HOPMYIIbI, TIOATOTOBUTH TabIULIBI /17IS
HaOMI0IeHUT.

OTuéThl M0 JJabopaTOpHBIM paboTam OOPMIISIOTCS B COOTBETCTBUM C TPeOOBAHUSAMU
METO/[UUECKUX YKa3aHWH 110 BBITIOJIHEHUIO TabopaTopHbIX paboT u TpeboBanusmu CTO «027-
2021 CUCTEMA MEHEIDKMEHTA KAUYECTBA. YuebHo-MeToAMYeCKast eITe/TbHOCTb.
OO61me TpeboBaHUs K OpraHU3alvy U MPOBe/IeHHI0 1abopaToOpHBIX paboT»

4.TecTrpoBaHUe 110 pa3ziesiaM JUCLIUTITUHEI

Llenbto MOATOTOBKY K TeKyIlleMy KOHTPOJIFO 3HaHUH (TeCTUPOBAHKIO) SIB/ISIETCS 3aKperyieHue
3HaHMM MO pa3/iesiaM (TemMaM) M0 KaXK/JOMY pa3jeny AUCLUIIIMHBI "MeTainyprudeckue
TeXHOJIOTUH".

IIpu MoAroToBKe K TecTy obydaroiiemMycsi Heo0xXouMo npopaboTaTk TeopeTHUeCKuii MaTepyat
JUCLIUTIMHBI, KOHCTIEKT JIEKLUI.

3aganue Ha CPC

[Tpu MoAroTOBKe K TeCTHUPOBAHUIO CAMOCTOSITETbHO M3yUUTh TeOpeTUUeCKUid MaTepuar C
TIOMOIL[bI0 OCHOBHOM U JIOTIOJTHUTETbHOM JIMTepaTyphbl U MHPOPMALMOHHBIX PECYPCOB U
MPOYMUTATb KOHCIEKT JIEKIMOHHOTO MaTepuaria.

PekomeH/ja11u 110 BBITTOJIHEHUIO 3a/laHUM

[/ yCIenHOTro BLITIO/THEHUST TeCTUPOBAHMS 00YUaroIeMyCsi PEKOMeH/TyeTCsI BOCII0/Tb30BaThCs
KOHCITeKTOM JIEKIUI U 3aKPeIrTh TeOpeTHUuecKue CBe/ieH!sl M3yueHreM J0TI0THUTeTbHOM
JIUTEepaTyphl.

PekomeHiyeMbIii TpadUK BBITIOJTHEHHS OTZAe bHbIX 3TaroB CPC

[ToAroToOBKAa K TeCTUPOBAHKIO ITPOBOAUTCS T1OC/Ie OCBOEHUSI MaTepurasa pasfiena, /i KOTOPOro
TIpeJlyCMOTpPEH TecCT.

5. [TpopaboTka pa3sziesioB TeoOpeTHYeCcKoro Marepuasna

Lesb paboThl

[TprobpecTy OMBIT CAMOCTOSITe/IbHOM paboThl, pa3BUTh 06a3y TeopeTUUecKUX 3HaHUM 110
HaIpaBJ/IeHUIO JUCLIUIIVHBL.

3aganue Ha CPC

Hannbiii Bug CPC ripeinosiaraeT caMoCTOsITeIbHOE U3yueHre UH(POPMAaI[MOHHBIX UCTOYHUKOB C
VICII0/Ib30BaHKEM TepeyHsi peKOMeH/yeMOoU TMTepaTypbl U MHGOPMAL[MOHHBIX PECYPCOB.
PekomMeHzia1y 1o BBINIOJIHEHUIO 3a/JaHUS

OO6yuaroruiicsi py BbINO/HEHUH AaHHoro BrZa CPC MOXKeT Mo/b30BaThCs Kak
peKoMeH/lyeMbIMU OCHOBHOM U [JOTI0/IHUTe/TIbHOM JINTepaTypoil U MH(POPMaLMOHHBIMU
pecypcamH, Tak U 1oj0MpaTh U UCI0JIb30BaTh HOBbIe MH(POPMAL[MOHHBIE UCTOUHUKH T10
HaIpaBJ/IeHUIO JUCLIUIIVHBL.

PekomMeHiyeMbli rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

B Teuenue cemectpa obyuatoruiicst 3Hakomutcsi ¢ PTT]I, B KOTOpO# yka3aH riepeueHb
MPAKTUUECKUX 3aHSATUM U peKOMeH/lyeMasi OCHOBHasI U [JOTIO/THUTe/IbHAas InTepaTypa.
Kpurepun o1ileHKM KauecTBa BHITIOJIHEHHST pabOThI
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[TpoBepka ypoBHs c()OpMUPOBAHHOCTH KOMIIeTEHLIUY B BU/le MHVUBUYaJIbHOTO YCTHOTO
cobecesi0BaHus 110 OJHOMY M3 TeOpeTHUeCcKUX BONpocoB 3auera MJIM sx3ameHa

7. TloaroroBka rnpe3eHTaLyi (Kak pe3y/bTaT MPOpab0TKU TeopeTUuecKuX pas/ienoB
JUCLIMIIIVHBI, JOK/a/, 110 Ipe3eHTaly WK YCTHBIN 0npoc)

OO6yuaroriecsi TOTOBSIT MPe3eHTaLMI0 TI0 BbIOpaHHOM TeMe (I0MyCKaeTcst oroToBKa 1
TIpe3eHTaly ABYMSI-4eThIPbMS 00YUarOIMMICS) U /IeatoT JOK/Ia[.

Temarrka npe3eHTaluii (7 ceMecTp):

. Ob1as xapakTepucTrKa (eppoCIvIaBOB U UX Ha3HAUeHHe

. [Ipon3BO/ICTBO CIJIaBOB KPEMHHUSI

. [Ipon3Bo/iCTBO CIJIaBOB MapraHija U Maprasia

. [Ipon3Bo/ICTBO CIJIABOB XpOMa U XpoMa

. [IponsBozcTBO (heppoBo/b(Ppama

. [Ipou3sBocTBO heppomosnbieHa

. [Ipon3sBozcTBO (heppoTHTaHa

. [Ipou3BoacTBO peppoBaHa s

. [Ipon3BO/ICTBO CI/IaBOB C LUPKOHUEM

10. TTpou3BO/CTBO CI1/IaBOB PeIKUX METaJJIOB

11. ODKoHOMUKA U OpraHr3aLys MpoU3BO/CTBa (heppoCIIaBOB

12. TInanupoBKa (eppocriyiaBHBIX L[@X0B U TeXHHKa 6e301acHOCTU

Kputepuii oLieHUBaHMS: M10JTHOTA PaCKpPbITHs TeMbI, 0OpM/IeHHe, OTBEThl Ha BOMPOCHI
ayJIUTOpHH.

OO UTA, WN -

8. PemieHue crieljuanbHbIX 33/ja4

Lenb

ITpoBepuTh yCBOEHHE MeTO/IUKK pacyeToB (6asaHCOB, pacxo/ja peareHToB U T.I1.) Kak
CIOCOOHOCTH BBIMO/HATH HEOOX0AMMBIE pacyeThl B MeTa/UTyPrudeCcKrX MpoLieccax.

3aganue Ha CPC

OO6yuaromuiics oc/ie MPaKTUYeCKUX 3aHSITHHN 110 TEMaTHKe 3a/1ad CaMOCTOSTETbHO pelllaeT CBOU
BapMaHT 33/lauM U CJaeT MperojaBaTesiio B TeUeHre ceMecTpa Ha MPOBEPKY.

TpeboBanus K hopme U CO/IePKAHUIO OTUETHBIX MaTepPHaIoB

3ajiaua periaeTcs Mo OT/IeIbHOCTH, 0(OPMIISIeTCST KaK OOBIYHBIN TeKCTOBBIM JJOKYMEHT B
PYKOMNMCHOW MM KOMITbIOTEPHOM (popMe.

PekomMeHiyeMblii rpaUK BBINOHEHUs OTenbHbIX 3Tanos CPC

CaMocCTOsATeIbHO BBITNOIHEHHBIE 3a/1auu (110 OTZe/IbHBIM TeMaM) CZIatoTCs NperoziaBaTesito Ha
TIPOBEPKY 1ocsie pa3bopa ee TeMbl Ha IPaKTUUYECKOM 3aHSTHH.

9. [loaroroBka K 3auety

Lenb

[TpoBepka c()opMHPOBAaHHOCTH KOMITETEHL[MI B IEpUOJ, U3yUYeHUsT JUCLUIIMHBI.
3ananuve Ha CPC.

OO6yuaroruiicst oydaeT /i/is TOArOTOBKY IepeueHb BOMPOCOB K 3a4eTy I0 TeMaTHKe
JUCLIMTIIVHBI C YY4eTOM MPOBepPKU C(hOPMUPOBAHHOCTU KOMIIeTeHLUH.

TpeboBanusi K popme U Cofiep>KaHUIO OTUETHBIX MaTepHasioB

3aueT NMPOBOJUTCS B BUZIe YCTHOTO coOeceZ0BaHMsI TI0 BOMPOCaM, BEIHECEHHBIM Ha 3auer.
PekomMeHiyeMblii rpadMK BBINOHEHUs OTenbHbIX 3Tanos CPC

[ToaroroBka K 3aueTy OCYILeCTBI/ISIeTCSI HA 3a4eTHOM HeJierle.

10. TTogroToBKa K KOHTPOIBLHBIM paboTam.
Lenb - 3aKperieHUs1 HABLIKOB pellieHUs 3a/jau B 00/1aCTH I'UIpOMeTaTyPriu.
3azanue - riepesi KOHTPOJIbHOM paboTO MOBTOPUTE MaTepHasl MPAaKTHUeCKUX 3aHSTHH.
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Kpurepwuii oLieHMBaHUs - MPAaBUIBHOCTH PelleHys 33/1au B BADUAHT KOHTPOIbHOW paboThI.

1. MeTannyprudyeckrie TeXHOJIOTUH : METO/IMUYECKHe YKa3aHHs [JIsI CAMOCTOSITe/IbHOM paboThI:
T10 HarlpaB/IeHUIO MTOATrOTOBKM OakasmaBpoB 22.03.02 "Metamnyprus"” / IDKyT. Hall. UCCe.
TexH. yH-T; cocT. A. A. Bacunees. Pas3z. 1, 2017. - 22.

2. MeTannypruueckye TeXHOJIOTHH (JIMTeHHOe MPOM3BO/CTBO) : METOAMYECKUe yKa3aHUs JJ1s
CaMOCTOSTe/IbHOM pabOThI CTYI€HTOB T10 HarpaB/ieHH o oAroToBKy 22.03.02 «MeTanmyprus»:
npodusib MOATrOTOBKU «MeTayulyprusi LIBeTHbIX, PeJJKUX U 6/1aropoJjHbIX MeTasnoB» / VIpKyT.
Hall. Mcc/iefl. TexH. yH-T ; cocT. A. B. Hukanopos. — Upkytck : UIPHUTY, 2017. — 10 c.

3. MeTannypruueckye TeXHOJIOTHH (JIMTeHHOe MPOM3BO/CTBO) : METOAMYECKUe YKa3aHUs JJ1s
nabopaTopHbIX paboT CTYI€HTOB I10 Harpa/ieHn o oAroToBKy 22.03.02 «MeTartyprusi»:
npodusib MOATrOTOBKU «MeTa/ulyprusi LIBeTHbIX, PeJJKUX U 6/1aropoJHbIX MeTasnoB» / VIpKyT.
Hall. MCc/iefl. TexH. yH-T ; cocT. A. B. Hukanopos. — Upkytck : UPHUTY, 2017. — 17 c.

6 @DoHJ OLEHOUHBIX CPEACTB AJIsi KOHTPOJIA TeKylleill ycrneBaeMOCTHM W TPOBe/eHHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIITUHE

6.1 OreHoYHbIe Cpe/CTBA A/ NPOBeAeHUsA TeKyILero KOHTPOJIs
6.1.1 cemectp 3 | Pemienne 3aau
Omnucanue npoueypsl.

ITo maHHOM TemMaTHKe pa3esnoB AUCLUIUIMHBI 00yJarIUMCs 1Tocsie pa3bopa rprMepa peleHust
3a/lauM Ha TIPAKTUUeCKOM 3aHSITUM BbIJJaeTCsl UHIUBUYaabHOU 3a/jaHue (COT/IacHO BapUaHTy 10
COMCKY B CPYIIIE) [7Is1 CAMOCTOSITe/IbHOTO BLITIOJTHEHUS 3a/1aHKSL. .

B koHIIe cemecTpa 00yuaroIuics ClaeT Mpero/jaBaTesTio BBITO/THEHHOe 3a/jaHue (0 CKaeTcst
c/laua BBIOJHEHHOT 0 33/laHUs B 3/IEKTPOHHOM BU/IE)

KpuTtepuu onieHUBaHus.
[IpaBUABLHOCTD pellieHus 3a[jauun
6.1.2 cemectp 3 | Tect
OnucaHue npoueaypbl.

[1pu MOAroTOBKe K TECTUPOBAHMIO CAMOCTOSITeIbHO M3yUUTh TeOPeTUUeCKU MaTeprar C
TOMOII[bI0 OCHOBHOM U JIOTIOJIHUTETbHOM JIUTepaTyphbl U UH()OPMALIMOHHBIX PeCYpPCOB U
MPOYMUTATh KOHCIEKT JIeKIJMOHHOTO MaTepuasa (mpe3eHTalun).

Bri60p npaBUIbHOTO BapyaHTa U3 2-4 Tpe/iJIoyKeHHBIX.

IIpumep TecTa:

1. Kakoro criocoba BbIllle/lauMBaHusi He CyIL[eCTBYeT:

A) arutarmonHoe b) dsoTarimonHoe B) nepkonsiijuoHHoe [') aBTOK/IaBHOe

2. Ha3oBuTe caMblii pacripoCTpaHeHHBIM Cr1oco0 BhIljeTauuBaHus IIUHKCO/IeP>Kall[ero
CBIPBSI:

A) arvraijioHHOe POTUBOTOUHOE BhIII[e/IauMBaHUe

B) KyuHoe Bbillje/lauMBaHue

B) 6akTepuanbHOe Bbllle/lauMBaHKe ') KIOBETHOE BhbIITie/laudBaHUe

3. Ha3oBuTe OCHOBHOM CITOCOO OUMCTKH MeJhCO/IePIKAII[X PACTBOPOB: A) copOLs

b) rugponutuueckas ourMcTka B) xuMuueckasi OunMcTKa

I') >)xuaKOCTHAsE SKCTPaKLIUS
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4. Kakuie MeTasl/ibl He MOTy4Yar0T MeTOAOM KYUHOTO /M MOJ3€MHOrO BbILL[e/IaunBaHust: A)
30/10TO

b) menp B) cBunen I') ypan

5. Ha3oBuTe 0CHOBHOI pacTBOPUTE/Ib, UCI0/Ib3YEeMbIM B TUAPOMETa/UTyPryu /151 U3BJ/IeYeHHUs
30/10Ta U cepebpa U3 MUHEpaIbHOTO ChIPhSI:

A) «japckasi Bogka» b) 1iuanuj HaTpust

B) ruppokcuy Hatpus ') THOKapbamu

Kpurepumu oneHuBanus.

TecT cunTaeTcs yCremHo MpoijeHHbIM TPY MTPaBWILHBIX OTBETAaX Ha BOMPOCHI TecTa Oosee
50%.

6.1.3 cemectp 3 | Y cTHBII1 onpoc
Omnucanue nponeaypel.

Lesb paboThl

ITprobpecTy OMBIT CAMOCTOSITE/TLHOM /IeATeIbHOCTH, TPOJeMOHCTPUPOBATh CTIOCOOHOCTH K
CaMOCTOSITe/IbHOMY HCIIO/Tb30BaHUIO 3HAHWUM U YMeHHH 10 TMOUCKY WH(OpPMaLMY TI0 BbIZAHHOMY
3a/laHMUIO.

3aganue Ha CPC

[Hannbiii Bug CPC nipesnonaraeT MHAMBUAYaIbHOE CAMOCTOSITE/IbHOE U3yUeHHe JTIUTepaTyphbl,
VIHTEpHeT-PeCypCOB /Il IOATOTOBKY K YCTHOMY OIPOCY.

IIpumep 3amanus:

1. JaviTe onpesiesieHre MeTasllaM.

2. Ha3oBuTe usnyeckue U XMMUUeCcKre CBOMCTBA XapaKTepHbIe [/1s1 MeTaslIoB.
3. Kakue MeTaslibl OTHOCSTCSA K «JIETKUM MeTasljlaM»?

4. Kakvie MeTasuibl OTHOCATCS K «TsDKeIbIM MeTasiiam»?

5. Kakue MeTasbl SIB/ISTIOTCS «0J1arOpOIHBIMI» ?

6. Kakue MeTaslyibl OTHOCSTCS K «PeIKUM MeTasiam»?

7. Ha3oBuTe OCHOBHBIE ()OPMbI HAXOXKEHUSI MeTalJIOB B TIPUPOJE.

8. [atiTe onpegenenue Knapka meTasnia.

9. YUto Takoe pyzna?

10. Yto moHMMaeTcs 1o, MOHSATHEM MeCTOPOKAeHue?

11. Ha3oBuTe OCHOBHBIE IMPOMBILLIEHHbIE MUHEPAaJIbl Me/IU.

12. Ha3oBuTe 0CHOBHBIE 06/1aCTH TIPUMEHEHUsT Me/IH.

13. Ha3oBuTe 0OCHOBHbIe MUHepa/ibl HUKeJIs.

14. KakoBa cTpyKTypa MoTpe0/ieHust HUKes?

15. Ha3oBuTe OCHOBHBIE XUMHUYeCKHe U (pr3ruecKre CBOMCTBA CBUHLIA.

16. Ha3oBuTe OCHOBHbIE MUHEDPAJIbl CBUHLIA.

17. KakoBa cTpyKTypa notpebieHusi CBUHLIA?

18. HazoBuTe OCHOBHBIE METO/bI JOOBIUM IT0JIe3HBIX UCKOTIaeMbIX.

19. Ha3HaueHwMe TIPOIIeCCOB pO0/IeHHS Y U3Me/TbUeHHSI.

20. [JatiTe orpesenieHye TOHITHS CTeTleHb ApobieHus (M3MeTbUeHus ).

21. Ha3zoBuTe 0CHOBHBIE CITI0COOBI 0OOTaITeHHS TT0/1e3HbIX NCKOTIaeMBbIX.

22. Kakue criocoObl BhIII[e/TaUMBAHNST META/I/IOB BBl 3HaeTe?

23. Ha3zoBuTe 0CHOBHBIE CITOCOOBI OUMCTKH METaJ/ICOZEP Kal{uX PaCTBOPOB.
24. Kakue criocoObl BbI/le/IeHUs] MeTalJIoB U3 PAaCTBOPOB BhI 3HaeTe?

25. Ha30BUTe OCHOBHBIE BH/bI 00)KHTra.

26. Kakuie TIpoAiyKThl MOT'YT 00pa30BBIBATLCS B TIPOLIECCE TVIABKU?
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HasoBuTe 0CHOBHBIE BH/IbI [1/1aBOK.
28. Ha uem ocHOBaHbI CrtocOObI aBTOT'€HHBIX T1/1aBOK?
29. Ha3oBuTe oCcHOBHBIE CI1I0COOBI paIHUPOBAHKS METAJIIOB.

Kpurepumu orjeHuBaHusl.
IToniHOTa OTBETa Ha BOIIPOC.

6.1.4 cemectp 4 | Pemienue 3ajau
Omnucanue nponeaypel.

[To fmaHHOM TeMaTHKe pa3/esioB AUCLUIIMHBI 00yJaroIMMCs 1ocjie pa3bopa mpruMepa perieHust
3a/lau Ha TIPAaKTUYeCKOM 3aHSTUHM BbIJAeTCsl MHIWBUAYaJIbHOU 3a/jaHue (COT/IaCHO BapUAHTY T10
CMMCKY B TPYTIIIe) [/IsI CAMOCTOSITE/THOTO BBITTOJTHEHHS 3a/JaHMUSL. .

B koH1Ie cemecTpa 00yuaroIuiicsi cjaeT rperoiaBaTesTio BEIIO/THEHHOe 3a/jaHue (01yCKaeTcst
c/laua BBITIOJTHEHHOTO 3a/IaHus B 3/IEKTPOHHOM BU/IE)

KpuTepun onieHUBaHuUs.
[TpaBU/IBLHOCTH pellleHus 3a/jauu
6.1.5 cemectp 4 | Pepepar
OnucaHue npoueaypsbl.

[TaHHBIN BUJ CAaMOCTOSITeTbHOW pabOTHI MpeATo/araeT MHUBH/IyalbHOe CaMOCTOSITe/TbHOE
BBITIO/THEHHE MMCbMeHHOM paboThI (pedepaTa) 10 Mpe/yI0’KeHHOM TeMaTHKe C UCITOTb30BaHHEM
riepeyHsi peKOMeH/lyeMbIX JIuTepaTypbl U MH(GOpPMalIMOHHBIX pecypcoB. B Hauane cemecTpa
oOyuaroruiicst BHIOMpaeT OJJHY M3 TIPeIJIO’KEHHBIX TeM il HarmicaHus pedepaTa (CoryiacHO
TIOPsi/IKOBOMY HOMepY B CITUCKe rpymnrbl). [Tocie caMoCTosATeIbHOTO M3yUeHus: peKOMeH/yeMoi
JIUTepaTyphl Ha MOC/IeIHel Hejjesie CeMeCTpa CTYAEHT 0/DKeH TIPeJ0CTaBUTh TIPerio/jaBaTesTio
OTYETHBIN JOKYMEHT TI0 IaHHOMY BUJy CAMOCTOSITe/TbHOM paboThl B BUjie pedepaTa (TEKCT
pedepara momKkeH ObITh BBITIOHEH ¢ riomolibio [1K, Ha yiuctax 6esoit 6ymaru oopmaTa A4,
oopmnenHslii B cootBetcTBUM ¢ CT0O.005-2020). [JomnyckaeTcs cjaua pedepara
TIpero/iaBaTesTio B 37IEKTPOHHOM BUJIE.

TeMbl pecepaToB MpUBeIeHbI B METOJUUECKHMX YKa3aHUSIX 110 CaMOCTOSITe/IbHOM paboTte
CTY/IEHTOB.

KpuTepuu onieHUBaHMA.

ITonHOTA PAaCKPBITHSA TE€MBI, npe,qnaraeMofz'I AJIs1 HalTUCaHUA pe(bepaTa; rnepeyeHb MCII0/Ib3yeMbIX
HNCTOYHHMKOB U YPOBEHb KOMITU/IATUBHOCTH 110 TeMaTHUKe; KaueCTBO OCl)OpMJ'IeHI/IH.

6.1.6 cemectp 4 | Tect
Omnucanue npoueaypsl.

[Ipu MoAroToBKe K TECTUPOBAHUIO CAMOCTOSITENIbHO M3yUNUTh TEOPETUUECKU MaTepral C
TIOMOIL{bI0 OCHOBHOM U JIONIOJTHUTE/IbHOM JIMTepaTypbl U MH(POPMAaLMOHHBIX PECYPCOB U
MPOYMUTATh KOHCIEKT JIEKLJMOHHOTO MaTepuasa (Tpe3eHTaLun).
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Br160p npaBu/IbHOTO BapraHTa U3 2-4 Mpe/|I0’KeHHBbIX.

IIpumep TecrTa:

1. Yrto HasbiBaetcs “sneMeHTOM”?

a) TBep/bie BellecTBa C orpe/ie/ieHHON KPUCTA/ITMUeCKO# pelieTkoil. 6) COBOKYITHOCTh aTOMOB
C OJIJMHAKOBBIM 3aps/IOM si7pa.

B) BelijecTBa, foObIBaeMble U3 3eMHOM KODBI.

2. Uto HasbiBaeTcsd “MuHepasiom”?

a) TBep/ibie MPUPO/IHbIE 3/IEMEHTHI M UX TIPUPOJHbIe XUMUYecKre coejuHeHus1. 0) JTroOble
XUMHYECKHe COeJMHeHUSI.

B) C/10)KHBIe TIPUPO/IHbIE XUMUYECKUE COeIMHeHUSI.

3. Kakoit XMMHUYeCKuii 31eMeHT MPUCYTCTBYET B 3eMHOM KOpe B ITpeo0s1a/iatoiieM KommJyecTBe?
a) Amomunuii 6) 2Keneso

B) Kucnopog,.

4. Yrto HasbIBaeTcs “pyon”?

a) JIroboe TTpUPOIHOE CKOTIIEHHEe MUHEPAIOB.

6) [TpupoHbIM MaTepuarl, 100bIBaeMbIM U3 3eMHOM KOPHI.

B) Marepuani Takoro MecTOpO»K/ieHusl T0Jie3HbIX UCKOTaeMbIX, KOTOPbII S5KOHOMUUECKU
BBITO/[HO TiepepabaThiBaTh [Jisl M3B/IeueHUsl LIeHHbIX KOMIIOHEHTOB.

5. Kakue 31eMeHTbI OTHOCATCA K Ipymnne “MeTa/yioB”? a) Vimeromie BbICOKYIO TeMITepaTypy
T71aB/IeHUS

6) Obnazarorye 0COOBIM THUITOM KPHUCTA/ITMUECKON PEIIeTKHA ¥ BICOKUMH 3HAUeHUSIMU
3/1eKTPOIPOBOJHOCTH M TEIJIOIPOBOJHOCTH .

6. Kakure 13 nepeuncieHHbIX MeTa/VIOB OTHOCATCS K “TsbkenbiM”? a) Zn, Co, Ni

6) Au, Ag, Pt

B) Be, Ba, Mg .

7. KakoBo 3HaueHue Kjapka Ajisg KpeMHUs1? a) 50 %

0) 8,8 %

B) 29,5.

8. Kakux muHepasioB 6osibliie Bcero B 3eMHOM Kope? a) CynbduzoB u cynbdaTo

6) OKCU/I0B U TUJPOKCHU/IOB

B) CH/IMKaTOB U aTFOMOCU/TUKATOB.

9. KakoB MakcUMaJsibHbIN JMamMeTp KyCKOB Py/ibl, TOCTYIIAOLel Ha MeTa/ylypruueckoe
TIpeATpUsITHE TIPU IIAXTHOM CIiocobe A00bIUHM TI01e3HOT0 MCKOTIaeMOoro?

a) 1500 mm

0) 75 Mmm

B) 300 MM >

10. YTo Ha3bIiBaeTcs “TexHonorven”?

a) COBOKYITHOCTh MPOLIeCCOB TlepepaboTKH PYAHOTO ChIPbsi B OPY/IWsi U CPe/ICTBa IMPOM3BOACTBA
Y IOTpeb/IeHus

6) ITpotiecchl ¢ UCIO/Ib30BaHUEM MeXaHU3allui U aBTOMAaTH3aLuu

B) CriocoObI BTOPHUYHOM TIepepaboTKU OTBAJIOB U [PYTOT0 TEXHOT€HHOTO ChIPbSI.

Kpurepumu onjeHuBanus.

TecT cunTaeTcs yCremHo MpoijeHHbIM TPY MTPAaBWILHBIX OTBETAaX Ha BOMPOCHI TeCcTa Oosee
50%.

6.1.7 cemectp 4 | OTueTt no s1abopaTopHOI padoTe

Omnucanue nponeaypel.
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ITepex poBeieHMeM J1abOpaTOPHBIX PabOT Bce oOyyaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBW/IaMU OXPaHbI TPy/la U CTPOTO MX BBIMOJHAT. K BHIMO/IHEHHMIO 1ab0paTOPHBIX pPaboT
JIOTYCKar0TCsl 00yYaroIyecs, MpoC/IyIaBIlIye MHCTPYKTaX 110 TeXHUKe 0e30TMacHOCTH U CJiesiaB
COOTBETCTBYIOLIYIO 3aMMCh B )XypHase 1o Th B ayuTopuw, npejHa3HaueHHOH /17t IPOBeIeHUST
nabopaTopHbIX paboT Mo JaHHOW AUCLUIIIAHE.

1. Ipu moaroToBKeE K JlabopaTopHO# paboTe 00yuaroIuiics 00si3aH 03HAKOMUTBCS C eé
cofiepKaHrieM, TIOBTOPUTh WA U3YUYUTh TEOPETUUeCKUI MaTepuasl, OTHOCSIIUICS K paboTe,
WCII0JIb3YysI PEKOMEHAYEMYIO JIMTEPATypPy, TIOHATD 1ieJTb U 33/1aui pabOoThI.

2. K Hauany 3aHsTHIA 10/DKHA OBITh MTOJTOTOBJIEH 1a0J/I0H OTYeTa To 1abopaTopHOi paboTe, B
KOTOpbIN He00X0IUMO He0OX0IUMbIe PACUETHBIE (YOPMYJIbI, TIOATOTOBUTH TaOIULIBI J1IsT
HabJroIeHn .

3. OrtueT odopmsieTcst jisi KaKAou 1abopaTopHO# paboThl. OTUET JO/KEH COZIeP>KaTh
Ha3BaHHe paboThI, U3/10)KeHHe Lie/Td U 3a1ay paboThl, KpaTKOe TeopeTHUeCcKoe BBeJjeHHe, CXeMy
YCTaHOBKH M KPAaTKO€ OTMCaHWe MEeTOJUKH MPOBe/IeHUst pabO0ThI, TAO/IUITY C ONBITHBIMUA U
PacUETHBIMU IaHHBIMU; TpadyKu (TaMm, TAe 3TO TpebyeTcsi), CripaBOYHbIe JaHHbIE, BHIBOJBI 110
pabote. OTYéTHI M0 TabopaTOpHBIM paboTam 0hOPMJISIFOTCSI B COOTBETCTBUM C TPeOOBaHUSIMHU
METOAMUECKUX YKa3aHWUH TI0 BBITTOJIHEHHIO JlTabopaTopHbIX paboT u TpeboBanusimu CTO «027-
2021 CUCTEMA MEHEIJ)KMEHTA KAUECTBA. YuebHo-MeToguuecKasi 1esiTeTlbHOCTb.
OO61ve TpebOBaHUS K OpraHU3aIuy U MPOBeIeHUI0 1ab0paTOPHBIX paboT».

4. Tlpu 3amumre OTUéTa MPOBEPSIETCS 3HAHUE TEOPETUYECKOT0 MaTeprasia COOTBETCTBYIOIIUX
pa3zesioB Kypca ¥ BOPOCOB METO/IMKH, CBSI3aHHOM C BBITIONTHEHHEM pabOTHI.

[TpymMep KOHTPOJIbHBIX BOTIPOCOB K 3alljUTe J1abopaTopHOM paboThl "OKUCUTETBLHBIN 00XKUT
CyIb(QUIHBIX MeJHbIX KOHLIEHTPaToB'":

1. Llesib OKUC/TUTETLHOTO 00’KUTa MEZHBIX KOHIIEHTPATOB.

2. [ecynsdypusarus rpu oosxure.

3. Ha3oBWTe OCHOBHbIE XUMHUUECKHE PeAKI[U TIPU OKUCTUTETbHOM 00KUTe MeIHBIX
KOHL|eHTPATOB.

4. Temniepatypa 06)kura u Temriepatypa BoCIlaMeHeH s Cy/Ib(UIO0B.

5. YcioBusi mpoBefieHust 00XKuTa.

6. YCTpOWCTBO MHOTOTIO/JOBOM TIEUH U €YU KUTISILIIETO CJIOS.

7. Pe3yJibTaThl 3KCIIePUMEHTA.

Kputepuu oneHuBaHMA.

[TpaBUIBHOCTH OOPMJIEHHS OTUETOB U TTOJIHOTA OTBETOB Ha BOIIPOCHI 10 KOHTPO/IbHBIM
BOTIPOCaM.

6.1.8 cemectp 5 | OTuer no 1abopaTopHoii padore
OnucaHue npoueaypsbl.

[Tepex poBeieHEeM J1abOpaTOPHBIX PaboT Bce oOyuvaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBUIAMU OXPaHbI TPY/la ¥ CTPOTO UX BBITIOMHATH. K BBINO/HEHHIO 1abopaTOPHBIX paboT
JIOTTyCKaIOTCsl 00yuaroIyecs, MpoC/IyIIaBIIfe HHCTPYKTaX 10 TEXHUKe 0e30T1acHOCTH U C/le/iaB
COOTBETCTBYIOILI[YIO 3aIiCh B )KypHase 1o Th B ayjutopuu, npeiHa3HaYeHHOM /IJ1s1 TIPOBe/IeHUST
71abopaTOPHBIX PabOT MO aHHOMW AUCIUTUIAHE.

1. TTIpu moaroTOBKe K 1abopaTopHOM pabote oOyuaromuiicss 00si3aH 03HAKOMHUTBCS C eé
Cofiep>KaHHEeM, TIOBTOPUTh WJTH U3YUUTh TEOPeTHUECKWIH MaTepuar, OTHOCSIIUICS K pabore,
WCTIO/b3Ysl PEKOMEeH/IyeMYT0 JINTepaTypy, MOHSTH 1ieJib U 3a/jauid PaOOTHL

2. K Hauasty 3aHATHH [O/DKHA ObITh MTOTOTOB/IEH 1A0I0H OTUYeTa 110 JJabopaTOpHO# paboTe, B
KOTODbIM He0OX0ANMO HeoOX0MMbIe pacuéTHble (HOPMYJIbI, TIOATOTOBUTD TaOIHULIBI TSI
Ha0JII0IeHUH.

3. Otuet odopmisieTcs A1 KaXkoi 1abopaTopHOM paboThl. OTUET AO/DKEH CO/IeP>KaTh
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Ha3BaHHe paboThkI, U3/10)KeHHe Lie/T U 3a1ay paboThl, KpaTKOe TeopeTHUecKoe BBeJjeHHe, CXeMy
YCTaHOBKH M KPAaTKO€ OTMMCaHWe MEeTOJUKH MPOBe/IeHUst pab0ThI, TAO/IUITY C ONBITHBIMH U
PacUETHBIMU IaHHBIMU; TPayKH (Tam, Te 3T0 TpebyeTcsi), CripaBOYHbIe JaHHbIE, BHIBOJBI 110
pabote. OTUéThI M0 TabopaTOpHBIM paboTam 0hOPMJISIFOTCSI B COOTBETCTBUM C TPeOOBaHUSIMHU
METOANUECKUX YKa3aHWUH 110 BITTOJIHEHHIO JlJabopaTopHbIX paboT u TpeboBanusimu CTO «027-
2021 CUCTEMA MEHE/IJ)KMEHTA KAUECTBA. YuebHo-MeToguuecKasi 1esiTeTbHOCTb.
OO61ve TpebOBaHUS K OpraHU3aluy U MPOBeIeHNI0 1ab0paTOPHBIX paboT».

4. Tlpu 3amure OTUéTa MPOBEPSIETCS 3HAHWE TEOPETUYECKOT0 MaTeprasia COOTBETCTBYHOIINX
pa3esioB Kypca ¥ BOPOCOB METO/IMKH, CBSI3aHHOM C BBITIOJTHEHHEM pabOTHI.

KpuTepuu oneHUBaHMA.

[TpaBUIBHOCTH OOPMJIEHHSI OTUETOB U TTOJIHOTA OTBETOB Ha BOIIPOCHI 10 KOHTPO/IbHBIM
BOTIPOCaM.

6.1.9 cemectp 5 | Pemienue 3agau
OmnucaHue npoueaypsbl.

[To maHHOM TeMaTHKe pa3/iesioB JUCIUIUIMHBI 00yUaroIMMCs 1ocsie pa3bopa rnpumepa pelieHus
3a/lauM Ha TIPAaKTUUeCKOM 3aHSITUM BbIJJaeTCsl UHMBU/YaabHOW 3a/jaHue (COrJiacHO BapyuaHTy 1o
CIUCKY B TPYIIIie) AJis1 CAMOCTOSITe/TbHOTO BBIMIOJTHEHUS 3a/IaHUSI. .

B koHIIe cemecTpa 00yuaroIuiics CjaeT Mpero/iaBaTesTio BEIIO/THEHHOe 3a/jaHue (J0TyCKaeTcst
cZlaua BBITIOJTHEHHOTO 3a/laHus B 37IEKTPOHHOM BU/IE)

ITpumepsr:

1. PaccuuTaTh BbIXO/, LIUHKA T10 TOKY, €C/TM Ha KaTo/ax B TeueHue 1 U BbIe/NNWI0Ch 18 KT [IUHKa,
a 0CTaJIbHOe KOJIMUeCTBO 371eKTPUUeCTBa MOLLIO Ha BbliesieHre Bogopoga. Cra Toka Ha
371eKTpO/IM3HOM BaHHe — 16000 A.

2. Paccumntath MpuObUIL MacChl aTFTOMUHHAEBOTO KaTo/la 3a CUeT OCaXKAEeHHUSI Ha HeM LIMHKA TPU
3/IeKTPOJI3€e PacTBOpa Cy/b(dara I[MHKa B TeueHue 1 U, eC/ii KaToJHasi IVIOTHOCTh ToKa 400
A/M2, BBIXOJ, LIMHKA TI0 TOKY 93 %, rabapuThl Katoza: BeicoTa 860 MM, mmprHa 640 MM.

3. Paccurrath Maccy roToBOro KaTtoja, BBIHUMaeMoro 13 371eKTPOJIM3HOM BaHHbI, eC/IU Macca
KaTOJHOM OCHOBHI 5 KT, cuia Toka 15000A, Bbixoa Meu no Toky 91,5 %, KonuuecTBO KaTo/0B B
BaHHe 32 LUT, MPO/J0/IKUTETFHOCTh Hapall[MBaHUs KaToza 36 u.

4. OnipesienUTh Coflep>kKaHKe TBePAOro B 11 MyJ/ibIibl, MOCTyMatoIIel Ha aBTOK/IaBHOE
BbllL[eslauvBaHue, eciv JK:T B mysbre 5,5, IJIOTHOCTS MyJbIibl 1,56 1/ cM3.

5. Haiiti KpeMHHeBbII MOAIy/Ib OOKCHTa, cofepxkaiiero 53,5% Al203 u 4,4% SiO2.

6. [Tpu 15°C 20%-bl1ii pacTBOpP CEPHOM KHUCI0ThI UMeeT TJI0THOCTh 1,145r/Mi1. PaccuuTaiiTe
MOJISIPHYI0, MOJIS/TIbHYH0 KOHLIEHTPALIMU pacTBOpa U MOJIbHYIO [I0JTF0 CEPHOM KUC/IOTbI

7. Bo CKOJIbKO pa3 BO3pacTeT CKOPOCTh BhIIT|e/IauMBaHUsA OOKCHUTA TIPU YBeTMUeHUH
TemriepaTypsbl ¢ 110 fo 160 oC. CooTBeTcTBYHOIIMe 3HaUeHUs BA3KOCTH 1,2 1 0,7 cIl, TonmmHs!
muddy3roHHoro cios 8 u 6 MkM; CHac = 120 r/am3 g1 06oux ciyuaeB. [Tnommags
TIOBEPXHOCTH M JAMeTP YacTul] OOKCHTa 0JUHAKOBHI Jyist 00enx Temrieparyp; C = 50 r/am3, T =
273+t K.

Kpurtepuu oneHUBaHusl.
[TpaBU/IBHOCTD pellleHus 3aJaunt
6.1.10 cemectp 5 | Tect

Omnucanue nponeaypel.
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[Ipu MoAroToBKe K TeCTUPOBAHUIO CAMOCTOSTEIbHO U3YUNUTh TEOPETUUeCKUH MaTeprall C
MOMOLLbI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JINTepaTypbl U NMH(OPMAaLIMOHHBIX PeCypCoB U
NIPOYMUTATh KOHCIIEKT JIEKLJMOHHOTO MaTepuasa (Tpe3eHTaryn).

Bri6op npaBUbHOTO BapyaHTa U3 2-4 npeJioyKeHHbIX.

IIpumep Tecra:

1. PaccuuraTh 06€M BOZBI, KOTOPBIN HEOOXOAUMO YAaIUTh NPU BhIlapke 1 M3 MaTOuHOTrO
pacTBopa [i/1s1 yBeJIMUeHHs1 KOHLIeHTpaluK Kayctruueckou mjenouu ¢ 180 go 300 r/gm3.

a) 400 M3

6) 500 1m3

B) 600 n1m3

2. Bo CKOJIBKO pa3 MOBBICUTCS CKOPOCTD CTYIIeHHs KPaCHOTO 1i1aMa IpU MoZbeMe
TeMIepaTyphbl B CryCTHUTeNle, B KOTOPOM yMeHbIlaeTcs BA3KoCThb ¢ 1,6 1o 1,3 cllu
OJJHOBPEMEHHO YBe/IMUMBaeTCsl Pa3HOCTh IUI0THOCTeH 1,5 fo 1,7 r/gm3.

a) 1,2 pa3a

0) 1,4 paza

B) 1,6 pa3a

3. Kakoil MeTo/| He UCII0/Ib3YeTCs JJ1s1 BblJje/IeHus] pUMeceii U3 pacTBopa CyJ/ibdara
L[MHKa:

a) TUJIPOJIUTHUECKUH 0) 1IeMeHTalMOHHBIN B) 37IEKTPOTUTUYECKHMA

I') IMPOMeTa/JTypPruueckui ) XMUMUUeCKUn

4. Ha uem ocHOBaHO (h/I0TallMOHHOE oborarieHue?

a) Ha pasnuuHoii cusie TshkeCTH Majaroiyx MuHepanoB 6) Ha pa3inuHoi pacTBOpUMOCTH
MUHepaJsoB

B) Ha pa3nmuHol BeMuMHe CMauuBaeMOCTH ITOBEPXHOCTH MUHEPAJsIOB.

5. Urto Takoe nauyk?

a) OTCTOMHUK-CTyCTUTE b

0) [THeBMaTHUeCKuli iepeMeliBaTesib B) LIeHTpOOeKHBIN 3KCTPAKTOP

KpuTepuu onieHUBaHM.

TecT curTaeTcsi yCIelHo MpoiAeHHBIM TIPY MPaBU/IbHBIX OTBETAaX Ha BOMPOCHI TecTa Oosee
50%.

6.1.11 cemectp 5 | Y cTHBIN onpoc
Onucanue npoueaypsbl.

Lenb paboTsI

[TprobpecTy OMBIT CAaMOCTOSITeTLHOM /1esITe/TbHOCTH, TIPO/IEMOHCTPUPOBATh CIIOCOOHOCTH K
CaMOCTOSITe/IbBHOMY HCIIO/Ib30BaHMIO 3HAHUM M YMEHUM 10 MOUCKY UH(OPMaL|U 10 BbIIAHHOMY
3a/JlaHUI0.

3aganue Ha CPC

[Hannsii Bug CPC nipesnonaraeT MHAMBUAYaIbHOE CaMOCTOSITE/IbHOE U3yUYeHHe JIMTepaTyphl,
VIHTepHeT-PeCypCOoB /IS IIOAIOTOBKY K YCTHOMY OIIPOCY.

[Ipumep 3agaHus:

1. Kakas onepauysi B rijpoMeTa/ulypruyeckoM IPOM3BO/ICTBE MOXKeT OBbITh MPU3HAHHOM «Kak
OCHOBHas1», jaTh OIpeJie/ieHre U onucaHue?

2. BcriomoratesibHbIe orniepanyy B T poMeTasllypruu.

3. OCcHOBHBIe TeXHOJIOTHUUYeCKHe I0Ka3aTe 1 poLjecca BhllljelauiBaHusl.

4. Kak u3MeHUTCs U3B/leyeHye MeTasula C TIOBbIIeHreM TeMIlepaTyps! BbliljesiaunBaHus? Ha
ripuMepe Cyab(PUIHBIX, OKUC/IEHHBIX U CMELIaHHBIX PY[.

5.0cHOBHBIe TeXHOJIOTHUYeCKHe [10Ka3aTe/Iy IpoLjecca Bblllje/lauuBaHusl.
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6. Kak M3MeHUTCA U3B/leyeHre MeTajula C [OBbIIIeHUeM TemMIlepaTypel BollljesaurBaHusa? Ha
npyuMepe Cyb(GUHbIX, OKUCIEHHbIX U CMELlaHHbIX PYZ,.

7. BiisiHMe Ha U3B/IeYeHue MeTasljla B PaCTBOP IPU aBTOK/IABHOM BblILle/lauMBaHUU
napLiaJIbHOrO JaB/ieHus rasa.

8. [l1s1 Kakoro BH/ja TeXHOJIOTMYEeCKOT0 TIPO/YKTa Liesieco00pa3HO MCII0/Ib30BaTh BOAY KaK
pactBopuTesib? [ToKkasaTe Ha IpUMepe OZHOIO U3 LIBETHBIX MeTasl/IoB.

Kpurepumu orjeHuBaHMsI.
IToniHOTa OTBETa Ha BOIIPOC.
6.1.12 cemectp 6 | Tect
Omnucanue npoueaypsl.

[1py MOATrOTOBKE K TECTHPOBAaHUIO CaMOCTOSITe/IbHO U3YUUTh TEOPeTUUeCKUi MaTepuar C
MOMOILIbI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JINTePaTyphbl U NUH(OPMALIMOHHBIX PeCypCOB U
MPOUXTATh KOHCIIEKT JIEKL[MOHHOTO MaTepuasa (Tipe3eHTaluu).

BrI00p MpaBUIBHOTO BapraHTa U3 2-4 Tpe/jI0XKeHHbIX.

IIpumep Tecra:

B kakux arperaTax oCyIeCTB/ISIeTCSl IPOU3BO/CTBO a/IFOMUHUEBOM KaTaHKU:

A) pa3nrBouHBbIX KOHBelepax; b) nmureliHo-TIpokaTHbIX; B) MpoKaTHBIX CTaHax.

2. K Kakol cucTteMe OTHOCSITCS CTJIaBbl Ha3biBaeMble fypantomuHamu: A) Al — Mg — Si; b) Al —
Mg; B) Al — Cu— Mg.

3. Kakoii sedeKkT 1moBepxXxHOCTH C/TMTKA He BO3HUKAET TIPU JINThe MeJIKOW aTFOMUHUEBOU UYIIKU:
A) okcugHble nieHbl; b) okanuHa; B) TpelyHsl.

4. Ha3oBuTe NMPUHLMIT HAarpeBa U pacruiaB/ieHusl LKUXThbl B MUKCepPaxX aTlOMUHUEBOTO
MIPOM3BO/ICTBA:

A) Jlyuuctsiii; b) Kouseknus; B) I'openue gyru; I') Terioo6meH.

5. [lnst uero ucnosnb3yeTcs: O€pU/IHIA TIPU T/IaBKe aTFOMUHUEBBIX CIJIABOB:

A) CHWKeHUe OKUC/IIeMOCTH TTIOBEPXHOCTH paciliaBa; b) yayullieHre )XUKOTeKy4eCTH
pacrinaBa;

B) cHmwkeHue TemniepaTyphl [1aBeHUs paciljiaBa.

6. Ha3oBuTe OCHOBHYIO OMepaLyio yaaeHus HeMeTa/sIMueCKUX rpruMeceil U3 pacrijiaBa:
A) dunbtpanus; B) npoayeka razamu; B) obpaboTtka durocamu.

7. Kakoii ra3 obmazaet HauboibIei paCTBOPUMOCTBIO B PAaCI/IaB/IeHHOM aTFOMUHUM:

A) a3ot; b) Bosopoa; B) kucnopoa.

8. KakyMu LIBeTHbIMU MeTa/lJlaMU OCYILeCTB/IsIeTCsl MOAUDHULIMpOBaHUe ehOpMUDPYeMbIX
aJIFOMUHUEBBIX CI1/IaBOB:

A) tyronnaBkumu; b) penkosemMenbHbIMU; B) TsOKenbIMU.

9. KakoBbl OCHOBHbIE NCTOUHUKH TTOTEPh a/IFOMUHUS TIPU T171aBKe: B3aUMO/IeHCTBHE C
¢dyTrepoBkoii; b) Bo3ronka; B) okucienue.

KpuTtepun oneHUBaHus.

TecT cunTaeTCsi yCIemHo MpoAeHHBIM TIPY MPaBU/IbHBIX OTBETAaX Ha BOMPOCHI TecTa Oosee
50%.

6.1.13 cemecTp 7 | Jokaj

OnucaHue npoueaypsbl.
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I[To pe3ynbTaTam npopabOTKU pa3ziesioB TeOPeTHUECKOTO
MaTepHasia 00yyJaroliiecst TOTOBSAT MPe3eHTaLUI0 U BBICTYTIAIOT C Z0KJIa/I0M T10 Hel.

[oryckaeTcst MOATOTOBKA 1 TIpe3eHTalyy ABYMSI-ueThIpbMs 00yuaromumucs. TemaTrka
Tipe3eHTalUii TIpYBe/ieHa B MeTO/IMUeCcKUX yKa3zaHusix 1o CPC.

KpuTepun oneHUBaHuUs.

[TonHOTa pacKpbITHSI BOMPOCA, KaueCcTBO 0(hOpM/IeHHs], OTBEThI Ha BOTIPOCHI ayUTOPUM.

6.1.14 cemectp 7 | PemmieHue 3aja4

OmnucaHue npoueaypsbl.

[To fmaHHOM TeMaTHKe pa3/esioB AUCLUILIMHEI 00yJaroIMMCs 1ocjie pa3bopa mpruMepa peleHus
3a/lauM Ha MPaKTHUeCKOM 3aHSATHU BbJAeTCs MHAWBU/IyaIbHOU 3a/laHue (COrIacHO BapHaHTY 110
CMMCKY B TPYTIIE) [/isi CAMOCTOSITE/TEHOTO BBITTO/THEHUS 3a/JaHUSI. .
B koHIje cemecTpa 00yuaromuiics cjaeT npernozaBaTesTio BhIMOJIHEHHOe 3a/laHue ([J0TyCKaeTcst
c/laua BBITIOJTHEHHOTO 3a/IlaHusl B 3/IEKTPOHHOM BU/IE)

KpuTtepun oueHuBaHus.

[TpaBUIBHOCTD pellieHys 3aJ,aun

6.2 OneHoyHbIe cpe/CTBa /I IPOBe/leHHsI IPOMEXyTOUHOM aTTecTaluu

6.2.1 Kpurepun wu

KOMIIETEHIIMHU B PAMKdAX HpOME)Ky'TO‘IHOﬁ aTTeCTaliMu

CpeacCTBa (METOJI[I:I) OLI€CHUBAHHUA HHAUKATOPOB [JOCTH)XEHUSA

aHa/M3a M COCTaBJeHUSI TeXHUYeCKOM

CpeactBa
(MeToabBI)
NupukaTop AoCTHKeHUs
e — Kpurepumu oneHuBanus OLleHHBAHHA
NMPOMeXyTOUHOH
arTecTanu
OIIK OC-1.6
OIIK OC-11.2 HJeMoHCTpUpyeT CIocoOHOCTE | YCTHOe
aHa/IM3UpOBaTh TeXHUUECKYyHo | cobecesjoBaHie 110
JIOKYMEHTaLHIO, CBSI3aHHYIO C | BOIIpocam
TeXHOJIOTM4eCKUMHU TIPOL[eCCaMM | 3K3aMeHal[MOHHOI 0
MoJiyueHWss MeTa/yioB  (CIlaBoB) M | Ousteta
XapaKTepyuCTUKaMU FOTOBOM INPOZAYKLIMH,
B COOTBETCTBUM C [JEeUCTBYIOLIMMU
HOPMaTVBHBIMU
JOKYMeHTaMU
OIIK OC-11.3 YcBoun TPUHLIATIBI aHanmsa U | YcTHOe
COCTaB/IeHUS TeXHUUYECKOH | cobecezioBaHue T10
JIOKyMeHTaLWH, CBSI3aHHOU C | BOMpocam K
MPOM3BOJICTBOM Y paduHHpOBaHUeM | JuddepeHIIMpoBaH
MeTasljIoB, TepMo- U | HOMY 3a4eTy
MeTanI000paboTKOi, B COOTBETCTBUM C
JleCTBYIOILIMMU HOpPMaTHUBHBIMU
JOKYMEHTaMH.
OIIK OC-11.4 ['my60oKO ¥ TPOUYHO YCBOWJI TIPUHLIMIBI | Y CTHOE

cobeceioBaHue TI0
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JIOKyMEeHTaLlUH, CBSI3aHHOW C OCHOBHBIMU
TUIpOMeTasylypruuecKUMU  TpoLieccaMu,
B COOTBETCTBUU C [J€HCTBYIOLLIMMU
HOPMaTUBHBIMU JOKYMEHTaMH

BOIIPOCaM K

nvddepeHIIMpOBaH
HOMY 3aueTy

OIIK OC-11.7

OIIK OC-11.9

CIT0COOHOCTH
COCTaB/IATh u
TEXHUUECKYIO
JIOKYMEHTALIHIO, CBSI3aHHYIO C
MIPOM3BO/ICTBOM (deppocIiiaBos, B
COOTBeTCTBUU C
JeUCTBYIOIIMMU HOPMAaTHBHBIMU
JIOKYMEeHTaMHU

JeMmoHcTpupyer
aHaJ/IM3MpOoBaTh,
TIPUMEHSATH

YcTHOE
cobecesioBaHue IO
BOIMpPOCaM K
3aueTy.

OIIK OC-3.4

[emMoHCTpUpyeT  HaBbIKM  B/afleHUsi
MeTOaMH MO/IeJIMPOBaHUsI  OCHOBHBIX
MeTaJlTypruueckrx mporieccoB.

YcTHOE
cobecesioBaHue TI0
BOIMpPOCaM
9K3aMeHALIMOHHOTO
ouseta

OIIK OC-7.5

ITocne TIPaKTHUYEeCKOTO W3y4eHust
OCHOBHBIX MeTaJUTypruuecKux
MPOLIECCOB  IEMOHCTPUPYeT 3HAaHUS O
mporjeccax u XapaKTepUCTHKAaX
MaTepHasnoB u C11I0cO6HOCTh
obpabaTbIBaTh u
TMIPe/ICTaBJISATh JKCIIePUMEHTa/TbHbIe
JAHHBIE

YcTHOe
cobecesoBaHre 10
BOMpOCam
9K3aMeHAaLOHHOTO
bunera

OIIK 0OC-9.1

JeMmoHcTpupyer B/lafieHue
TePMUHOJIOTMEM W 3HAHUSAMM OCHOB
MeTaJlTypruueckmux TIPOL[eCCOB
repepaboTKH MHUHepabHOTO u
TEXHOT@HHOTO  ChbIpbsi U CMoco0OB
TI0JIyYeHHUsI MeTaJlJIOB.

YcTHOe
cobecesioBaHre 10
BOMpOCam
9K3aMeHalMOHHOT0
ounera

OIIK 0OC-9.2

IleMOHCTpPHUpYeT CrIoCOOHOCTb BLIOMpATh
3¢ deKTUBHBIE u Ge3omacHble
TEXHOJIOTHUM TIOJTy YEHUSI "
papUHUPOBaHUS MeTaJioB, TEPMO- W
MaTepuanoobpaboTKu

YcTHOoe
cobecesoBaHue 0
BOIIPOCaM K
ImddepeHIMPOBaH
HOMY 3aueTy.

OIIK OC-9.3

IleMOHCTpPHUpYeT CIo0COOHOCTh
BLIOMpATh 000CHOBaHHBIE
TeXHUUECKHEe peleHust TpH
MIpPOBeIeHNH BBIII[e/TAUMBAHUS u
OCaX/I€HUS 1IBETHBIX META/IJIOB U3 PYA U
KOHLIEHTPATOB, UCXOSI u3
XUMHUYECKOTO COCTaBa pPyJ M PacTBOPOB,
Hamvuus ~ TIpUMeced W crocobax
JlaJIbHeIIel mepepaboTKu

TectupoBaHue,
yCTHOe
cobecesoBaHue 10
BOIIPOCaM K
IuddepeHIMPOBaH
HOMY 3ayeTy.

OIIK OC-9.5

3HaeT  (DU3UKO-XMMHUECKHE  OCHOBBI
JIMTEMHBIX TIPOLIECCOB, 00OpYy/[0BaHUe
J1st BbIOOpa 3¢ deKTHBHOM 1 Ge30macHOM
TeXHOJIOTHUH JIMTeHHOT0 TIPOU3BO/ICTBA.

YcTHOE
cobecesioBaHue TI0
BOMpOCaM
9K3aMeHALIOHHOTO
ousera.
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OIIK OC-9.6 CrniocobeH BbiOWpaTh 3(QeKkTuBHBIE U | YCTHOE
Ge3omacHbie TEXHOJIOTHN B | cobeceioBaHue 10
(beppocIIaBHOM MPOU3BO/ICTBE BOIpOCam K

3ayery.

6.2.2 TunoBble OI|eHOUYHbIE CPeACTBA MPOMEXXYTOYHOM! aTTecTaliu

6.2.2.1 Cemectp 3, TumnoBble OLieHOYHBIE CPeACTBA /IS IPOBe/JeHUs K3aMeHa 110

JUCIUILUTHHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH MPOBOJUTCS B BU/Ie YCTHOTO cOOeceZioBaHUs 110 BOIIPOCAM SK3aMeHaIlMOHHOTO OusieTa.

Boripoce! K 5k3aMeHy:

1. OnpesieneHue 1 CBOWCTBA MeTasl/IOB.
2. Knaccudukanys MeTasnos.

3. ®opMbl HaxX0K/|eHHsI MeTaJIJIOB B IPUPO/JIE.

4. IToHsiTHe «pyZa» U «MEeCTOPOXKEeHUEe».
5. Ha3oBuTe MeTas/bl, OTHOCSILMECS K TPYTINe TSDKebIX JIerkKrx, 6/1aropo/iHbIX, peIKUX

LIBETHBIX MeTaJ/l/I0B.

6. HazoBuTe MeTaslIbl, OTHOCSIIMECS K rpyrie «YepHble MeTasuibD»..

7. CriocoObI IPOM3BO/ICTBA METAJIJIOB.
8. HazoBuTe KpyTHbIe MeCTOPOXK/eHUs PY/, LIBETHBIX MeTa/lJioB B Poccun, 3a pybekoMm..
9. Kakue mniporieccsl pyjOnoAroTOBKY Bbl 3HaeTe?.

10. TloHATHE «BBILIjE/IaUMBAHUE METalJIOB.

11. Ipoueccel pa3zeneHus TBEPAOM U XKUKOU (pa3 My/IbIIbl.

12. CriocobbI KOHIIEHTPUPOBAHKSI METaslJIOB U OUYMCTKU PAaCTBOPOB.
13. /laTh omurcaHye TIOHSITUNA «O0XKUT», «T/IaBKa».

14. Kakumu crioco6aMy MOXKHO TMOBBICUTh UHUCTOTY TI0Ty4aeMbIX MeTasljioB?.

15. Ocob6eHHOCTH HOPMATHBHBIX MTOKa3aTesell OCHOBHBIX TEXHOJIOTMUECKUX TTPOLIeCCOB B
MeTa/UTyPruu TSDKeNbIX, JTIeTKUX U 0/1aropoiHbIX MeTasIIoB.
16. Kakast TexHn4eckas JOKyMeHTalWsl perjiaMeHTHpyeT IIPOM3BO/CTBO L{BETHBIX

MeTaJl/IOB?.

17. Kakas TexHu4ecKas JOKyMeHTalus CBsi3aHa C

TU/IpOMeTasuly pruuyeCcKUM Mpor3BO/[CTBOM LIBETHBIX MeTaJlJIOB?.
18. Kakas TexHHUuecKas JOKyMeHTallls CBsi3aHa C IPUMeHeHHeM I1JIaBU/IbHBIX arperaTos?
19. UYto faeT aHa/IM3 TEXHUUYECKOU JOKYMeHTaliy B MeTa/llTypruu?

6.2.2.1.2 Kputepum onleHUBaHUSA

Y noBnerBopure/bH
O1/1u4HO Xopomo o HeypoBiieTBopuTe/1IbHO
He Bnapeer
LemoHcTpUpyet LemMoHcTpUpyet Cnabo TePMUHOJIOTUEN U
BJ/IaJleHre B/aZieHue (Ho He JleMOHCTPUPYET 3HaHUSIMHA OCHOB
TePMUHOIOTUEN B TT0JIHOU BJIaJleHue MeTaJlllypruyeckux
U Mepe) TePMUHOJIOTHEeN TIPOIIECCOB TepepaboTKH
3HaHUAMU TePMUHOJIOTUEN 1 Yl 3HAHUAMU MHHepaabHOI0 U
OCHOB 3HaHUSIMU OCHOB OCHOB T@XHOT€HHOT'O ChIPbSl U
MeTa/UTypruuyecKux | MeTa/UIyprU4yeCcKux | MeTa/ulypruyeckux criocoboB
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TIPOIIECCOB
riepepaboTKU
MUHEepaIbHOTO
u
TEXHOTeHHOTO
ChIPbsI U CITIOCOO0B
TIOJTyYeHUsT
MeTaJIJIoB.
JeMoHCcTpUpyeT
CTI0OCOOHOCTh
aHa/TU3UPOBATh
TeXHUUECKYH0
JIOKyMeHTaI[HO,
CBSI3aHHYIO C
TEXHOJIOTHUECKUMHU
riporieccaMu
TIOJTyYeHUsT
MeTaJlIoB
(cnaBoB) U
XapaKTepuCTUKaMU
rOTOBOU
TIPOAYKLUH, B
COOTBETCTBHUH C

MIPOLIeCCOB
riepepaboOTKH
MHHEePa/IbHOTO U
TeXHOTeHHOT O
CBIPBS ¥ CTIOCOO0B
TIOJTyYeHust
MeTaJl/IoB.
LemMoHcTpUpyeTt
CrocoOHOCTh (HO
He B TI0JTHOU
Mepe)
aHaJIM3UPOBAaTh
TeXHUUYECKYIO
JIOKyMeHTaL[HIO,
CBSI3aHHYIO C
TeXHOJIOTUUeCKUMHU
rporieccaMu
TIOJTyYeHuUst
MeTaslIoB
(criaBoB) U
XapaKTepUCTUKaMHU
rOTOBOU
TIPOAIYKIUH, B

JleCTBYIOILIUMU COOTBETCTBUH C

HOPMAaTHBHBIMU JeUCTBYIOILIMMU

JOKyMeHTaMHu. HOpPMaTHUBHBIMU
JIOKyMeHTaMHU.

TIPOIIECCOB
riepepaboOTKH
MHUHEpa/IbHOTO U
TEXHOTE€HHOT'O ChIPbSI
¥ crioco6oB

MoJiyueHusd MeTaJl/I0B.

HdeMoHCTpUpyeT
cnabyto crmocobHOCTD
aHaJIM3UPOBAaTh
TeXHUUECKYH0
JIOKYMeHTaLHIO,
CBSI3aHHYIO C
TeXHOJIOTUUeCKUMU
niporieccaMu
TMOJTyYeHHUsl MeTajljIoB
(criaBoB) U
XapaKTepuCTUKaMHU
TOTOBOM MPOAYKLIWH,
B COOTBETCTBUM C
J1eliCTBYIOLLIUMU
HOPMAaTUBHBIMU
JOKyMeHTaMH.

T0JTyueHust
MeTaJIJIoB.

He criocoben
aHa/IM3UPOBAaTh
TeXHUYECKYIO
JIOKYMeHTaLHIO,
CBSI3aHHYIO C
TeXHOJIOTUUeCKUMHU
TripoLieccamu MoayYeHust
MeTasyioB (CI/JIaBOB) U
XapaKTepUCTUKaMU1
TOTOBOM MPOAYKLIWH, B
COOTBETCTBUU C
JeCTBYIOILIUMU
HOPMAaTUBHBIMU
JOKyMeHTaMH.

6.2.2.2 Cemectp 4, Tunosbie OL{eHOYHBbIE CPe/CTBA /A/isl IPOBe/eHUust
A depeHPOBaHHOTO 3aUeTa MO JUCHUIIHHE

6.2.2.2.1 Onucanue npoueaypsl

IuddepeHIMPOBaHHEIN 3aUeT B 4-M ceMeCTpe MPOBOJUTCS B BUZIe YCTHOTO cobecejoBaHUs TI0
BOIPOCaM, BbIHECEHHBIM Ha 3auer.

Boripoces! K 3auety:

1. [aiite onpejiesnieHre pyAoONoAroToBKU. Kakue 3Tamnbl OHa BK/IHOUaeT?

2. [TepeunicivTe OCHOBHBIE METO/IbI OOOTaleHNs PyZ. Kakue GakTopbl BIUSIOT Ha
3¢ heKTUBHOCTE IOTALIMOHHOTO 0OOTaIeHus?

3. KakuM MeTo/10M MO>KHO 00pabaThiBaTh IKCIIEPUMEHTA/TbHBIE JaHHBIE, TT0/TyUeHHbIe TTPU
MPaKTUYeCKOM U3yUeHHUH MeTa/lTypruuecKux MpoLeccoB?

4, Uto Takoe MeTa/sioTepmMus? Kakue peakijyu jiexkat B ee OCHOBe?

5. B uem cyTb okuciuTensHOro paduHrpoBanus? Kakue npumecu yaanstoTcs Mpu
OKHC/IUTeTbHOM paUHUPOBAaHUU? BU/bI TEXHUUECKOM JOKyMEHTAlUU Ha TIPOU3BO/ICTBe.
6. Uto Takoe nukBaiya? Kakue MeTasibl OUMIA0T TUKBALMOHHBIM METOI0M?

7. OnwuiliMTe MPUHLUIT 3/IEKTPOUTUUECKOT0 paduHupoBanus. Kakasi TexHudeckas
JIOKyMeHTaLMsl UCII0/Ib3YyeTCsl Ha TIPOU3BOCTBE?

8. B uem pa3Huija MeXy JUCTWIISALMEN U peKTuduKalyei?

9. Kakue Bpe/iHble KOMIIOHEHTHI COZIep>KaTCsl B OTXOASIINX Ta3ax MeTa//ypruyeckux

HpOI/I3BO,Z[CTB? Kakue HOPMAaTUBHBIE JOKYMEHTEI PErJIaMeHTHUPYIOT BbI6pOCbI BpeaHbIX BEH_IECTB?
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10. Kakue nokasarenu olieHUBatOT 3¢ (eKTUBHOCTh MpoLieccoB? Ha3zoBUTe TeXHUUECKYIO
JOKYMEeHTaL[1I0, Per/laMeHTUPYIOLYI0 [IPOU3BOJCTBO MeTa/UIoB.

11.  HopmaTuBHBIe TIOKa3aTeI OCHOBHBIX TEXHOOTHUECKHUX MPOL[eCCOB B 00/1aCTH THAPO-,
MMpOMeTalJIypruu.

12. [laiiTe onpefiesieHye OTXKUra, 3aKa/IK{, OTITyCKa. Yem OT/iMUaeTcss HopMaivsanys OT
oTKura?

13. Kakvie 0CHOBHBIe 3Tarbl BK/IOUaeT IOPOLIKOBas MeTa/ltyprusa? Ha3oBUTe OCHOBHYIO
HOPMAaTUBHYIO [JOKYMEHTAL1IO, PerjlaMeHTHPYHOLIYIO BBIITYCK MPOAYKLUY.

14. [Tprmepsl IpUMeHeHNs TEXHUUeCKOM JOKyMeHTAlUH, CBI3aHHOM C TepMO- U
MeTasIo00paboTKOM.

15. YeM oT/IMUaeTCs XOJ/I0[HAs U TOpsiuasi 00paboTKa MeTasyioB aBjeHneM? Uto faer
aHa/M3 TeXHUUeCKOM J0KyMeHTalUU 110 JaHHOMY TpoLieccy?

16. Kakue BH/ibl CBapKU Bbl 3HaeTe?

6.2.2.2.2 Kpurepuu o1jeHUBaHHs

Y poBieTBopuUTe/IbH
OT1/1MuHO Xopouro HeypoBiierBopure/1bHO
0
ITocne He B nonHoi mepe HeMoHcTpUpyet He 3Haet niporieccel 1
TIPaKTHUEeCKOT O JIeMOHCTPUpYeT cs1abble 3HAHUS O XapaKTepUCTUKU
W3yueHust 3HaHUS O niporieccax u MaTepHasoB, He
OCHOBHBIX rporieccax u XapaKTepuCTUKax criocobeH
MeTa/UTyprUuecKuX | XapaKTepHuCTHKaX MaTepHaJioB U obpabarbIBaTh U
TMIPOLIECCOB MaTepHuasoB U CTIIOCOOHOCTh TIPe/ICTaBJISATh
JIEMOHCTpUPYET CTIOCOOHOCTH obpabaTbIBaThH 9KCIepUMeHTabHbIe
3HaHUS O obpabaTeIBaTh U TIPe/ICTaBJISATh JlAHHBIE.
nporieccax u TIpe/ICTaB/ISATh 9KCTIepUMeHTa/TbHbIe He memoHcTpUpyeT
XapaKTepPUCTUKAX | JKCIIePUMeHTa/IbHbI JAHHBIE. CIOCOOHOCTE BHIOUPATH
MaTepHaJioB U e nJaHHble. He B HemoHCTpUpYeT 3¢ dexkTrBHbIE U
CIIOCOOHOCTh TIOJTHOM cabyro crioco6HOCTh Oe3ormacHble
obpabaTeIBaTh U Mepe BLIOMPAThH TeXHOJIOTHU TI0/TyUeHUsT
TIPe/ICTaB/ISATh JIeMOHCTPUpYeT 3¢ GeKTUBHBIE Y pabUHUPOBAHUS
9KCTIepUMEHTaTbHBI CrIocoOHOCTh 1 6e3omacHbIe MeTaJIJIOB, TEPMO- U
e BbIOMpATh TeXHOJIOTUH TTPU MaTepranoobpaboTKH .
JlaHHbIe. 3¢ dheKTHBHbIE U TMOJyYeHUH U He ycBoun
HdeMoHCTpUpyeT Oe3omacHbIe paduHUpOBaHUM TIPUHIIUTIBI
CTIOCOOHOCTh TEXHOJIOTHUU METaJIJIOB, TEDMO- U | aHa/lM3a U COCTaBJIeHHs
BbIOMpaTh TIOJIyYeHus 1 MaTteprasoobpaboTKu TeXHUUeCKON
3¢ deKTHBHBIE U pabHHUPOBaHUs . JIOKyMeHTalLl1H,
Oe3omacHble MeTaJlIoB, TEPMO- Cnabo ycBoun CBsI3aHHOM C
TEXHOJIOTUU u TIPUHLUIIBI aHAIW3a U TIPOU3BO/ICTBOM U
TOJTyYeHus1 U MaTtepuanoobpabor COCTaB/IeHUS padbuHUPOBaHUEM
pachHHUPOBaHUS K. TeXHUYeCKOU MeTasjioB, TEPMO- U
MeTaJIIOB, TePMO- He B JIOKyMeHTaLl1y, MeTanI000paboTKoM, B
u TIOJIHOM CB$I3aHHOM C COOTBETCTBUMU C
MarepranoobpaboT Mepe TIPOU3BO/ICTBOM U JIeUCTBYIOIIUMH
KU. YCBOWJT TIPUHI[UTIBI paduHHUpOBaHHEM HOPMAaTUBHBIMU
Y CBOWJT IPUHLIUIIBI aHamM3a u MeTaJlJIoB, TEPMO- JNOKyMeHTaMH.
aHa/m3a u COCTaBJIEHUST u
COCTaBJ/IeHUsI TeXHUYeCKOM MeTas1006paboTKOM,
TeXHUYeCKOU JIOKYMeHTaL1H, B
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JAOKYMEHTAall1H, CBSI3aHHOM C COOTBETCTBHH C

CBSI3aHHOM C TIPOU3BO/ICTBOM JeNCTBYIOIIUMU
MIPOU3BO/ICTBOM H METaJIIOB U HOPMAaTUBHBIMU
paduHUpoBaHMEeM | MeTa1000paboTKO JOKyMeHTaMH.

METaJIIOB, TEPMO- U | 1, B COOTBETCTBUU C
MeTa1/1I006paboTKO JeNCTBYIOIIUMU
i, B COOTBETCTBUU C | HOPMAaTHUBHBIMHU
JIeUCTBYIOIIUMU JIOKyMEHTaMH.
HOPMAaTHUBHBLIMU
JOKYMEHTaMH.

6.2.2.3 Cemectp 4, Tunosbie o1jeHOUHbIE CPe/JICTBA /i/IsI KYPCOBOH PaboThI/KypCcoBOro
NPOEKTUPOBAHMSA 10 AUCLIUIIIUHE

6.2.2.3.1 Onucanue npoueaypbl

KypcoBast pabota BeIrosiHsieTcst B 3-eM ceMecTpe. HeoOX0MMO BBITIOJTHUTE PAaCYeTHYIO
KYpPCOBYHO

paborty (110 BapyaHTaM) ¥ OTBETUTh Ha KOHTPOJIbHBIE BOTIPOCHI TIPH ee 3allluTe.

3aZiaHus ¥ IPUMep pacueTa MpUBe/ieHbl B MeTOIUUeCKUX yKaszaHusx. OgopmiieHre KypCcoBoi
paboThl HOMKHO cooTBeTcTBOBAThH TpeboraHusM CTO 005-2020 «YuebHO-MeTOAMUECKAS
JesaTebHOCTh. OdopMIIeHHe KyPCOBBIX ITPOEKTOB (PaboT) U BIMYCKHBIX KBATH(MHUKAIIMOHHBIX
paboT TeXHUUECKUX CTelUaTbHOCTeN».

Bomnpock! K 3a1juTe KypcoBoil paboThI:

1. HazoBuTe 0CHOBHbIE ()OPMBI HAXOXAEeHHs MeTaslJIOB B IPHUPO/eE.

2. HazoBuTe OCHOBHBI€ TIPOMBILIEHHbIe MUHepasibl MeJy.

3. HazoBuTe OCHOBHBLIE MUHEpAJIbI CBUHIIA.

4. Ha3oBuTe OCHOBHBIE CITOCOOBI 000TaIeHHs TI0Ie3HBIX NCKOTIaeMbIX.

5. Ha3oBUTe OCHOBHBbIE MUHEPA/IbI IIMHKA.

6. ITpeyi0’KuTE TEXHOJIOTHIO TIepepabOTKU AJIs ChIPbSI, PAalJMOHA/IbHBINA COCTaB KOTOPOT'O BbI
pacCyuTaIy.

7. [laliTe OLIEHKY TIPUTOHOCTH TIPE/IJIOXKEHHOTO B KYPCOBOM paboTe ChIpbs K
MeTa/UTypruueckoi repepaboTke.

8. HaszoBuTe BU/bI MUHEpasoB, COAeprKalliye LieHHble MeTa/l/Ibl U BXOJsAL1e B COCTaB
KOHLIeHTpara.

9. Uto Takoe «daoc»? Ha3zoBrTe OCHOBHBIE (hHOCHI, UCTIOb3yeMble B MeTa/UTyPrUu TsDKebIX
LIBEeTHBIX MeTaJlJIOB.

10. Ha3oBuTe MUHepabl MyCTOU MOPObI

IIpumep 3a1aHUs:

I[pu BeIMOIHEHUU KYPCOBOM pab0oThl HEOOXOJUMO PacCUMTaTh PALIMOHABHBIN COCTaB
MHUHEePAaIbHOTO ChIPBS, OCTYTAIIEr0 Ha METa/TyPruuecKyto repepaboTKy.

B KauecTBe MCXOJHBIX JaHHBIX JJIs pacueTa cjieyeT UCI0JIb30BaTh OJVH U3 BADUAHTOB
KauyeCTBeHHOr0 MUHEPa/IbHOI0 ¥ XMMHAUYeCKOT0 COCTaBa MeTaJl/TypPruueCcKoro ChIpbs, a TakxXe
MH(bOpMaLMIO 110 MAaCCOBOMY COOTHOLLEHUIO MUHEPAJ/IOB jKejie3a U LIeHHOT0 KOMIIOHEHTa B py/ie
WJIM KOHL|eHTpare.

MaccoBoe COOTHOLLIEHHe MUHEPAJIOB JKeJjle3a U LIeHHOr0 KOMIIOHeHTa B py/Zie Win

KOHL|eHTpare

Bapuant Nel. CooTHOIIeHMe MUHePanioB A3ypuT : BOpHUT : XpU30Ko//1a COCTaBIIsSIET
cootBeTcTBeHHO 70 : 10 : 20; cooTHOLIeHWe MuHepasioB ['etut : Marunetur = 70 : 30.
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Bapuant Ne2. CooTtHorienre MmuHepanoB Manaxut : bopHut : KoBessiuH cocrasiisger
COOTBeTCTBEHHO 65 : 15 : 20; cooTHomeHne muHepasnos ['etur : ['ematut = 80 : 20.
Bapuant Ne3. CooTtHoleHre MmuHepanoB Manaxut : KosesiuH : XpU30K0J/u1a COCTaB/IsieT
cootBeTcTBeHHO 70 : 20 : 10; cooTHOmIeHne muHepasnoB ['etut : Marnetur = 80 : 20.
BapuaHTt Ne4. CooTHoLIeHre MUHepaioB A3ypuT : XaJbKONUPUT : KoBesuiH cocTaB/seT
cootBeTcTtBeHHO 10 : 30 : 60; cooTHOLIeHWe muHepasioB ['ematut : Marnetut = 50 : 50.
Bapuant Ne5. CooTHolieHre MuHepanioB bopHUT : XanbKOMUpUT : KoBe/UIMH COCTaB/IseT
cootBercTtBeHHO 10 : 80 : 10.
BapuaHTt Ne6. CooTHOLIEHHe MUHepaioB XaabKOMUpUT | bopHUT : XpU30K0//1a COCTaBIISAeT
cootBeTcTBeHHO 60 : 30 : 10; cooTHOLIeHWe MuHepasoB ['etut : Marnetur = 40 : 60.
Bapuant Ne7. CooTHolieHre MuHepasioB ['asieHuT : Lleppycur : AHI/Ie3UT COCTaBIIsIeT
cootBeTCTBeHHO 90 : 5 : 5.
Bapuant Ne8. CooTtHolieHre MuHepasos ['asieHuT : Lleppycur : AHI/Ie3UT COCTaBIISIeT
COOTBeTCTBeHHO 85 : 7 : 8; cooTHoLIeHre MuHepasioB ['etut : Marnetut = 30 : 70.
Bapuant Ne9. CooTtHolieHre MuHepasos ['asieHuT : Lleppycur : AHIJIe3UT COCTaBIIsIeT
COOTBETCTBEHHO 89 : 7 : 4; cooTHOLLIeHre MUHepasioB ['ematut : Marnetur = 60 : 40.
BapuanT Nel0. CooTtHoeHre MuHepanoB Momibgerurt : @eppumonubaut : IloBennur
cocrasssieT cooTBeTcTBeHHO 10 : 60 : 30.
BapuanT Nell. CooTHomeHne MuHepanoB Momibgerurt : @eppumonubaut : IloBennur
COCTaBJIIeT COOTBETCTBEHHO 15 : 45 : 40; cooTHOmIeHre MuHepasoB ['etut : 'emaTtut = 70 : 30.
BapuanT Nel2. CooTtHomeHre MuHepanoB Momibgerurt : @eppumomubaut : IloBennur
COCTaBJIsIeT COOTBETCTBEeHHO 5 : 40 : 55; cooTHOmeHne muHepasnos ['etut : Marunetur = 80 : 20.
BapuanTt Nel3. CootHoueHre MuHepanoB Cdaneput : CMUTCOHUT : LIMHKUT cocTaBiisieT
cootBeTCcTBeHHO 85 : 10 : 5; cooTHOLIeHue MyuHepasioB ['etut : Marnetut = 20 : 80.
Bapuant Nel4. CootHoueHre MuHepanoB Cdaneput : CMUTCOHUT : LIMHKUT cocTaBisieT
cootBeTCcTBeHHO 90 : 5 : 5; cooTHOLIeHWe MuHepasoB 'etut : 'ematut = 30 : 70.
BapuanTt Nel5. CootHoueHre MuHepanoB Cdaneput : CMUTCOHUT : LIMHKUT cocTaBiisieT
COOTBeTCTBEHHO 87 : 9 : 4; cooTHOLIeHMe MUHepanioB MarHeTtut : ['ematut = 50 : 50._

6.2.2.3.2 Kputepuu oLieHUBaHMSA

OT1vuHO Xopomo yAOBHET]?pHTMbH HeypoBiieTBopuTe/1I6HO
[Ipumensier Ocy1ectsisieT Ocy1ectsisieT HesepHo ocy1jectsisieT
OCHOBHbIE pacueTsl pacueTsl pacueTsl
MaTeMaTuuecKre paLMOHAbHOTO paLMOHaILHOTO paLMOHAIbHOTO COCTaBa
MeTO/IbI TIPU cocTaBa cocTaBa MHHEPAJIbHOTO ChIPbS.
pacuete MUHepaIbHOTO MUHEPAIbHOTO ChIPbSI He nemoHcTpHpyeT
paloHaIbHOTr0 CBIPBSI C CO 3HAUUTE/IbHBIMU 3HaHUs1 00 OCHOBHBIX
cocTaBa He3HauWTe/IbHbIMU OLIMOKaMU. Crocobax MmoyYeHust
MUHEPaJIbHOTO obKamu. HemoHcTpupyet MeTasl/IoB.
CBIPbSI [eMoHCTpUpYeT csabbie 3HaHUS 00
IemoHcTpHUpyeT 3HaHUsA 00 OCHOBHBIX Criocobax
3HaHUS 00 OCHOBHBIX TIOJTyYeHUsl MeTaJIOB.
OCHOBHBIX criocobax
criocobax TIOTy YeHUSI
T0JIyYeHust MeTasljioB (HO He B
MeTaJlJIOB TIO/THOUM Mepe).
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6.2.2.4 Cemectp 5, TunoBble OLeHOYHBIE CPe/CTBA AJIS IPOBe/leHUusl
Au¢ ¢ epeHIMPOBAHHOI0 3aUeTa M0 JUCHHUIIUHE

6.2.2.4.1 Onucanue npoueaypbl

OuddepeHLiipoBaHHbIl 3a4UeT B 5-0M ceMeCcTpe MPOBOJUTCS B BUe TECTUPOBAHKUS U YCTHOTO
cobeceZjoBaHUs 110 BOTIPOCaM, BbIHECEHHBIM Ha 3ayerT.

[Ipumep TecTa K 3aueTy:

1. PaccTaBbTe B MpaBUILHOM TOPsIJKe TISITh CTaiuii Mpoijecca MOHHOTO obMeHa:
repeMelljeH1e BbITECHSIEMOT0 MOHA OT TOBEPXHOCTH B PaCTBOP;

XUMUUECKasi peakiiysi JBOMHOTO 0OMeHa;

riepeMelileHre BLITECHSIIOIIEro MOHA BHYTPY 3epPHAa K TOUKe 00MeHa;

riepeMellleHHe BLITECHSIIOIEro MOHA U3 pacTBOPa K NMOBEPXHOCTH 3€PHa;

riepeMeliieHre BLITECHSIEMOT'0 HOHA BHYTPH 3€pHa OT TOYKM 0OMeHa K IMOBepXHOCTH;

2. Kakoli MeTo/| He UCTI0/b3YyeTCs /1Sl Bblle/ieHUsl puMeceil U3 pacTBopa CyJ/ib¢aTa LIMHKa:
a) TUPOJUTUUECKU

0) 1eMeHTalMOHHBIN

B) 3JIEKTPOJIUTUYECKUH

I') MMPOMeTalTypruuecKui

[l) XUMUYeCKUi

2. PaccuuTath 00beM BO/IbI, KOTOPbIM HEOOXOAMMO YAAUTh TIPY BbIITapKe OIHOTO
KybOMeTpa MaTOUHOI'O pacTBOpa [ijisi yBeJIMUEHHUsT KOHIIEHTPaIuK KayCTUUIeCKOM 11ieiouu ¢ {a}
1o {b} r/mm3. OTBeT B 1M3

3. [Tpu 1eKOMTO3ULIMM aTFOMHUHATHOT'O PAaCTBOPA ero KayCTUUeCKUM MOZY/ b YBeTUUU/ICS C
{x} po {y}. Onpefenute c TOYHOCTHIO [I0 OJTHOM COTOM BBIXOJ, OKCH/A aTFOMUHUS
4. OnpefenuTsb cofilepykaHre TBepjoro B 1 AM3 MyJIbITbl, TIOCTYTIalOIIel Ha aBTOK/IaBHOE

BblIlllesiaurBaHue, eciv JK: T B mynbne {c}, mioTHOCTh mynbnbl {d} r/ cM3

[TepeueHb BOMPOCOB K 3aueTy:

1.KaKoB MopsiioK CTaTUCTHUECKOH 06pabOTKYM JaHHBIX 110 MU3MEepPEeHHUI0 TIOCTOSTHHOM BeJTUUHHBI B
Pa3/IMYHBIX Criocobax u3BeueHUs 6/1aropo/IHBIX MeTalJIOB U3 PACTBOPOB
TUpoMeTasylypruueckoii nepepaboTKy.

2. O1leHKM TTapaMeTpOB pacIipe/ie/ieHri U I0BePUTETbHOTO WHTepBasia BEIOOPOUHOH
XapaKTepyuCTUKY NIPYU MO/le/TMPOBaHUM THPOMeTa/l/TypruuecKrx MpoLieCcCoB.

3. MojilenpoBaHue 3KCIIepUMeHTa B METOAUUECKUX UCCeI0BaHUSIX THAPOMeTa/UTypruyeckiux
TIPOLIeCCOB.

4. [IpyurHbBI U METO/IbI YCTPaHeHUs TIOTepPh SKCTpareHTa B MpoLiecce SKCTPaKLIMOHHOTO
V3BJIeYEHUs] MeTasuIOB M3 PacTBOpaA.

5. BimsiHue KauecTBa ¥ KoJMUeCTBa COpOeHTa Ha U3B/ieueHe MeTaslia B pacTBOP IPH
COpOLMOHHOM BbIlI|e/lauBaHUM.

6. MeTo/1b1 pa3zienenus 6JU3KUX 10 HPU3NKO-XUMHUUECKHUM CBOHCTBAM METAJIIOB.

7. TIpuuvHbI ¥ METO/[bl yCTPAHeHUs MOTeph cCOpOeHTa B mpoliecce COPOIIMOHHOTO
BbIIlle/lTaUlBaHMUSI.

8. HopmatuBHbIe 1oKa3aTe/i OCHOBHBIX TEXHOJIOTHUECKHX TTPOLIeCCOB B 00/1aCTH
TU/IpOMeTaslTypruu.

9. dusnueckue, XuMUUecKre 1 (PU3NKo-XUMUUeCKre CriocoObl U3BIeueHust 6/1aropofHbIX
METaJIIOB U3 PaCTBOPOB THAPOMETa/TyPrudeckoi repepabotku. IIpuBecTy mpuMepbl
TeXHOJIOTMUeCKHUX CXEM.
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10. Byl TeXHUUECKOM JOKyMeHTAlY B TH/IPOMeTasyypruuecKoM MPOM3BO/CTBE LIBETHBIX

MeTaJ/1JI0OB, HA3HaUYeHHe.

6.2.2.4.2 Kputepum oleHUBaHUSA

Y noBnerBopuTe/bH
OT1/mMuHO Xopouio o HeypoBiierBopuTe/1HO
JeMoHCTpUpyer [eMoHCcTpUpyer, JeMoHCcTpUpyer He nemoHcTpupyer
CTIOCOOHOCTh HO He B IOJTHOM c1abyro crocobHOCTh CIIOCOOHOCTH
obpabatbIBaTh U Mepe CroCOOHOCTh obpabatbIBaTh U obpabatbIBaTh U
TIpe/|CTaBISTh obpabatbIBaTh U Tpe/ICTaB/ISTh Tpe/iCTaB/ISTh
5KCIIepUMEeHTa/IbHBI TIpe/iCTaB/IsATh 5KCIiepuMeHTa/lbHbIe 5KCIiepUMeHTa/lbHbIe
e JlaHHbIe, 5KCIepUMeHTalbHbl | [aHHbIE, TIOyYeHHbIe | JaHHbIE, TI0yYeHHbIe
TOJTyYeHHbIe TPy e JaHHbIe, NIpY NIPaKTUYeCKOM TIIpY NIPaKTUYeCKOM
MPaKTUUeCKOM T0JIy4YeHHbIe [1PU V3y4YeHUH OCHOBHBIX V3y4YeHUH OCHOBHBIX
M3yUeHUH MPaKTUYeCKOM TU/IpOMeTa/ylypruuec | ruipoMeTaslypruyecku
OCHOBHBIX W3y4YeHUH KHX MPOLIECCOB. X TPOLIeCCOB.
rUJpoMeTasylypruy OCHOBHBIX HeMmoHCTpUpyeT He nemoHcTpupyer
eCKHX MPOLIeCCOB. | TMpOMeTa/ylyprud CrocoOHOCTh CrIocoOHOCTH BHIOUPATh
HemoHCTpUpyeT €CKMX MPOLIeCCOB. BBIOMpPATH 000CHOBaHHBIE
CTIOCOOHOCTh [emoHcTpupyer He I0CTaTOYHO TeXHUUYECKHe pelleHUs]
BBIOMpAThH (He B MOTHO Mepe) 000CHOBaHHBIE TNIpY TIPOBe/IeHUH
000CHOBaHHbIE CrocoOHOCTh TeXHUUecKue BbIIlle/IaUMBaHUs U
TeXHUYeCcKre BBIOMpATh pelLieHust OCaXK/]eHUSI LIBETHBIX
pelleHust 000CHOBaHHbIE 1pu MeTaJlJIoB U3 Py U
npu TeXHUYeCKHe NIpOBe/IeHUU KOHLIeHTPAaToB,
NpOBeleHUU pelleHust BblIllle/IaUMBaHUs U WCXOJs U3
BbIlL[e/IaYNBaAHUS U npu OCaK/|eHUs LIBeTHBIX | XHWMHYeCKOro cocTraBa
OCaKJeHUs MIpOBeJIeHUM MeTaJlJIoB U3 Py U PYZ, U pacTBOpPOB,
L[BETHBIX META/UIOB | BbIllle/lauMBaHUs U KOHLIeHTPAaToB, Ha/In4usi ipuMeceid U
V3 Dy U OCaXK/IeHHsI WCXOAs criocobax
KOHLIEHTPATOB, LIBETHBIX METa/IJIOB 13 JlaJIbHeuIIen
UCXOAs Y3 Py U XUMHUUECKOI0 COCTaBa riepepabOoTKH.
u3 KOHLIEHTPAaToB, PY/Z, 4 pacTBOpPOB, He nemoHcTpupyer
XUMHUUECKOT 0 WCXOAs Ha/IWuus IpuMecei 1 CIIOCOOHOCTh
cocTaBa pyJ U u3 criocobax aHa/IM3UPOBaTh,
pacTBOpOB, XUMHUUECKOTo JlanbHeu1Ien COCTaBJISITh U
Ha/In4usi IpuMeceu cocTaBa pyJ U repepaboTKH. MIPUMEHSTh
U criocobax pacTBOpOB, [emoHcTpupyet TEeXHUYECKYHO
JabHeuIen Ha/IMuust IpuMecer | ¢1abyro crocoOHOCTh JOKyMEHTAaLUIO,
riepepaboTKH. U criocobax aHa/IM3UpOBaTh, CBSI3aHHYIO C
[JeMoHCTpUpyeT JlanbHenIen COCTaBJISITh U OCHOBHBIMU
CTIOCOOHOCTh repepabOoTKH. MIPUMEHSTh TU/IpOMeTasylypruuyecku
aHa/IM3MPOBaTh, [eMoHCTpUpyeT TeXHUUECKYH0 MU TpoLieccamy, B
COCTaBJISITh U CrocoOHOCTh JIOKyMeHTaLH1I0, COOTBETCTBUM C
MIPUMEHSITh aHa/IM3MPOBaTh, CBSI3aHHYIO C JIeMCTBYHOILIMMU
TeXHUYECKYHO COCTaBJISITb U OCHOBHBIMU HOPMAaTHUBHBIMU
JOKyMeHTaLuHo, TIPUMEHSTh TU/IpOMeTasylypruyec JOKyMeHTaMu
CBSI3aHHYIO C TeXHUUYECKYHO KWMH TpoLieccamH, B
OCHOBHBIMU JIOKyMeHTaLHHo, COOTBETCTBUHM C
rU/poMeTasylypruy CBSI3aHHYIO C JleMCTBYIOLLIMUA
eCKUMHU OCHOBHBIMU HOPMAaTHUBHBIMU
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npolieccamy, B
COOTBETCTBHUHU C
JleMCTBYIOLUMU
HOPMaTUBHBIMU
JIOKyMeHTaMH.

TU/IpOMeTaslypruy
eCKUMH
npolieccamy, B
COOTBETCTBUM C
JeMCTBYIOIMMU
HOPMaTUBHBIMU
JIOKyMeHTaMH1

JOKYMEHTaMU

6.2.2.5 CemecTtp 6, TunoBbie OL{eHOUHBbIE CPeACTBA /IS IPOBe/jeHHsI SK3aMeHa 110

JUCIMIUTUHE

6.2.2.5.1 OnucaHue npoueaypsbl

OK3aMeH ITPOBOJUTCS B BH/Ie YCTHOTO cobOeceloBaHUS 110 BOIIPOCaM 3K3aMeHaI[MOHHOTo buieTa.

[TepeueHb BOMPOCOB K 9K3aMeHY:
1. Krnaccudukaiiysi anroMUHUEBBIX CI1/IaBOB.
2. Iuarpammel coctosiaust Al-Fe u Al-Si; BmusiaMe nerupyromux go6aBok Cu, Mg, Mn Ha
CBOMCTBA aTFOMUHUEBBIX CIJIABOB;

3. JlvTeiiHble CBOMCTBA aTFOMUHHUEBBIX CIIaBOB (yCa/iKa, CKIOHHOCTb K 00pa- 30BaHUIO
TPELL1H, FTePMEeTUYHOCTb, JIUKBaLUs);
4. @DopMBI poCTa KpUCTa/UIOB B C/IMTKAaX Y OT/IUBKAaX; BAUSAHYE BOZOPO/A Ha CTPYKTYpPY
OTJIMBOK;
5. @DakTOopbl, BAUAOLLIKME Ha BHYTPEHHIOI CTPYKTYPY alFOMUHUEBBIX CIIJIaBOB;
6. MexaHu3M KpUCTa/I/IM3aLiU aIFOMUHUEBBIX PacIllaBoOB;
7. DU3UKO-XMUYeCKre OCHOBBI paMHUPOBAHKS a/IFOMUHHUEBBIX CI/IaBOB;
8. HopmatuBHble nokasarenu, Texuuueckue ycaoBust 1 I'OCTeI 1py 1o/1iyyeHUH CI1/1aBOB
Ha OCHOBe a/IIOMUHUA. MapKu CIij1aBoB
9. Kakas TexHuueckas JOKyMeHTalMsl CBsi3aHa C JIMTeHHbIM MPOU3BO/ICTBOM LIBETHBIX
MeTa/uIoB?
10.  Yro maeT aHa/nM3 TEXHUUECKOM JOKyMEHTalMX B TUTEHHOM IPOU3BO/ICTBE L[BETHBIX
MeTa/uIoB?
11. MogenupoBaHue 3KCIiepUMeHTa B UCCJ/IeJOBaHUSIX JIUTENHBIX TIPOLIeCCOB
12. 3aueM HeOOXOJUMO pPaHXUPOBAThb BXO/HBIE rnapamMeTpbl  mepeJ MpoBefeHUueM
sKCcrnepuMeHTa B cucteme ProCast?
6.2.2.5.2 Kputepum onleHUBaHUSA
O1/1u4HO Xopomo YAOBHeT]ZopHTem)H HeypoBiieTBopuTe/1IbHO
[Ipyumensier 3HaHusa | [IprmeHsieT 3HaHUS Cnabble 3HaHUS He moeT nprmeHUTH
MO/Ie/IMPOBaHus MO/Ie/IMPOBaHYsI MOZIe/IMPOBaHus /11 | 3HaHUS MOJe/IMpOBaHUs
JLIS1 peLLeHust JLIS1 peLLeHnst peleHus JIIS1 peLLeHust
MPaKTUYECKUX MPaKTUYEeCKUX MpaKTUYeCKUX 3a/au | IpaKTUYeCKUX 3ajau B
3a/jau B 3a/au B B MeTaJI/Typrum. MeTaJlTyprum.
MeTa/uTypruu. MeTaJulypruu C [eMoHCTpUpyeT He nemoHcTpupyet
ITeMoHCTpHpYeT HE3HAYUTEJIbHBIMM | C/1a0yI0 ClTIOCOOHOCTh | CIIOCOOHOCTH BHIOMPATh
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CIIOCOOHOCTh
BLIOMpAThH
3¢ deKTrBHbIE U
Oe3oracHbIe
TeXHOJIOTUH B
JINTEHHOM
TIPOU3BO/ICTBE.
Cniocoben
aHa/TU3UPOBATh,
COCTaBJIATh U
TIPUMEHSITh
TeXHUUYECKYIO
JIOKyMeHTaI[HO,
CBSI3aHHYIO C
JINTeHBIMU
Trpoijeccamu, B
COOTBETCTBHUH C
JIeCTBYIOILIUMU
HOPMAaTHUBHBLIMU
JIOKyMeHTaMH.

ormMbKamHu.
LemMoHcTpUpyeTt
CIIOCOOHOCTh
BLIOMpATh
3¢ deKTrBHbIE U
Oe3oracHble
TEXHOJIOTHH B
JIUTEHOM
TIPOM3BOJCTBE (HO

He B TOJTHOW Mepe).

Cniocoben
aHa/M3UpPOBaTh,
COCTaBJISITh U
TIPUMEHSTh
TeXHUUYECKYIO
JIOKYMeHTaLHIO,
CBSI3aHHYIO C
JTUTEHBIMU
riporjeccamu, B
COOTBETCTBUHM C
JeNCTBYIOIMMU
HOPMaTUBHBIMU
JIOKyMeHTaMH (HO

He B MTOJTHOW Mepe).

BBIOMPATH
3¢ deKTHBHbBIE U
Oe3omacHbIe
TEeXHOJIOTHH B
JINTEHHOM
TIPOM3BO/ICTRE.
CriocobeH c1abo
aHaJ/IM3UPOBATh,
COCTaB/ISATh U
TIPUMEHSITh
TeXHUYECKYIO
JIOKYMEeHTaL[HIO,
CBSI3aHHYIO C
JIATeMHBIMU
rpolieccamu, B
COOTBETCTBHH C
JeMCTBYIOLMU
HOPMAaTHUBHBIMU
JIOKYMeHTaMH.

3¢ deKTHBHbIE U
Oe3oracHble

TEXHOJIOTUH B JINTEHHOM

TIPOM3BO/ICTRE.
He criocoben
aHa/IM3UPOBATh,
COCTaBJISATh U
TIPUMEHSITh
TeXHUYECKYIO
JIOKYMeHTal[HIO,
CBSI3aHHYIO C
JINTeHHBIMHU
rpoiieccamu, B
COOTBETCTBHU C
JleMICTBYIOLMU
HOPMAaTHUBHBIMU
JIOKYMeHTaMHU.

6.2.2.6 Cemectp 7, TunoBble oLileHOYHBIE CPeCTBa /ISl IPOBe/jeHUs 3ayeTa 110

JUCIUITUHE

6.2.2.6.1 Onucanue npoueaypbl

3aueTt IMpOBOJUWTCA B BUj€ YCTHOI'O CO6eCe,E[OBaHI/I$I I10 BOIIPOCaM K 3a4eTy, KOTOPbI€ BbIAatOTCA

o0yuaromyMcst 3apaHee.

[IpuMmepHasi TeMaTHKa BOIPOCOB K 3aueTy:
KoHTposibHbIe BOIIPOCHL:

1. CeipneBast 6a3a /17151 TIPOM3BOZICTBA (heppOCIIaBOB
2. OcHOBHBIE C11I0c00OBI IPOM3BO/ICTBA (HEPPOCTIIIABOB
3. Kakue crijiaBbl OTHOCSITCS K TpyTIrie OOBLINX U MajbiX (heppoCIiyiaBoB
4. TexHo0THS TPOM3BO/ICTBA (PeppOCII/IaBOB B ZIOMEHHBIX Teuax
5. OCHOBHOe U TIPUPOJI00XPAHHOe 000pY/I0BaHKe, UCITI0/TB3yeMOTO ITPH MTPOU3BO/ICTBE
JIOMeHHBIX (heppoCI/IaBOB
6. TexHosorus Mpor3Bo/CTBa (eppoCIyIaBOB B PyAHOTEPMUUECKHX ITeyax

7. KOHCTpYKLMsl pyAHOTEPMUYECKUX [Teuelt

8. TexHOMOTYs IPOU3BO/ICTBA (DEPPOCIIIIABOB META/VIOTEPMUUECKUM CITOCOO0M

9. dakKTophl BO3/IEMCTBUS Ha OKPY>KaOILYI0 Cpely B IPOU3BO/CTBe (heppOoCIiaBOB
10. TTepepaboTKka HepacCHIMAKLIUXCS ¥ CaMOPaCCHITIAIIUXCS IIIJTAKOB

11. CuctemMa 5K0/10rMUeCKOro MeHe/[)KMeHTa IPU MPOM3BO/ICTBe (eppOCI/IaBOB

12. CucreMa sHepreTHYeCcKOro MeHe[)KMeHTa TIpy NPor3Bo/icTBe GeppocriaBoB (ISO
50001:2011 u I'OCT P MCO 50001-2012)

6.2.2.6.2 Kpurepuu orjeHuBaHus
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3auyTeHo He 3aureHo
IleMOHCTpHUpYeT CIIOCOOHOCTL BLIOUPATh He cniocoben BoibupaTh 3¢hpekTUBHBIE 1
3¢ deKTrBHbIE U Oe30rmacHble TEXHOJIOTHUH B
6e30racHble TeXHOJIOTHH B (heppoCIiyIaBHOM beppocriaBHOM TTPOU3BO/ICTBeE.
TIPOM3BO/ICTRE. He memoHcTpupyeT crioco6HOCTh
IeMOHCTPUPYeT CIIOCOOHOCTD aHaJIM3UPOBAaTh, COCTABJISATh U
aHA/TU3UPOBaTh, COCTABJIATh U TIPUMEHSITh TEXHUYECKYIO
TIPUMEHSITh TEXHUYECKYH0 JOKYMEHTAL[1I0, CBS3aHHYIO C
JIOKYMEHTALIHIO, CBSI3aHHYIO C TIPOM3BO/ICTBOM (DePPOCIIIaBOB, B
TIPOU3BO/ICTBOM (eppOCIUIaBOB, B COOTBETCTBHUHU C
COOTBETCTBUH C JIEHCTBYIOIUMU JeUCTBYIOIMUMH HOPMaTUBHBIMU
HOpPMAaTUBHBIMU JIOKyMeHTaMHt
JOKYMeHTaMH
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8. Habop cur

9. PeakTHBBI U TEXHOJIOTMYECKUE MaTepUaIbI

10. CyumnpHbIN WIKagd

42



