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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-11.9, OIIK OC-11.4,
OIIK OC-11.7

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

Kopg

Copep)xaHue HHAUMKATOpa
WH/MKaTopa Aep A P

Pe3yabTaT 00yueHust

3HaTh OCHOBHEIE npoueccel 1
CIT0COOBI MOJIly4e€HHs IIBETHBIX
MeTaJ/IJIOB /1A obecrneueHus
BO3MO>XHOCTH MCITOJ/Ib30BAHUA
MaTeMaTUUeCKHUX MeTOJ0B IIpU

OIIK OC-1.6

[IpuMeHsieT IpUMeHsIeT OCHOBHbIE
MaTeMaTUuecKre MeTO/bl IpU
pacueTe palMOHaJbHOrO COCTaBa
MHHEPAJbHOTO ChIPbS

pellieHrY podeCcCUOHaIbHBIX 3a4au
YMeTb NPOBOAUTH PaCUeThl
palMoHaIbHOIO COCTaBa IIMUXTHI U
OT/leJIbHbIX ee KOMIIOHEHTOB JJ1si
TIPOLIeCCOB TJIaBKU TPU MOTyYeHUU
MeTa/JIOB C HUCIO/b30BaHUEM
MaTeMaTUUeCKUX MeTOZ0B
BnapeTh HaBbIKAMU BBITTOTHEHUS
MeTalTypruueckrix pacyeToB C
WCII0/Ib30BaHUEeM MaTeMaTUUeCKUx
MeTO/I0B

OIIK OC-7.5

[leMOHCTpUpYeT CrIOCOOHOCTh
oOpabaTbIBaTh U MPE/ICTaBISATh
JKCIIepUMeHTaJIbHbIe JJaHHbIE,

3HaTh MeTOo/bl 00PabOTKY U
TipeJCTaB/IeHNs SKCIIepUMeHTaIbHbIX
[AHHBIX.
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IMoJ/Iy4eHHBbI€e TIPpU TIIPAKTHYE€CKOM
HN3yUdeHHH OCHOBHBIX
MeTa/UTypruueCKux rnporeccoB

Ymetb 06pabateiBath 1
TIPEe/ICTaB/IATh IKCIIEPUMEHTA/IbHbBIE
JlAHHBIe, TIOJTyYeHHbIe TIPU
TIPAaKTHUECKOM M3yUeHUH OCHOBHBIX
MeTaJUTypriuuecKuX MpoIiecCoB U
CBOMCTB TEXHOJIOTUYECKUX
MaTepuasoB.

Bnajersb HaBbIKaMH 00pabOTKY U
TIpe/ICTaB/IeHUsT SKCTIePUMEHTaTbHbIX
JAHHBIX, TIOTyUYeHHBIX TTPU
MPAKTUYECKOM H3yUeHUU OCHOBHBIX
MeTa/l/TypruueCcKUx MpoIiecCoB U
CBOWCTB MaTepuasoB.

OIIK OC-9.1

JeMOHCTpUpYyeT 3HaHHs OCHOB
MeTaJUlypriuueckoii nepepaboTku
MUHepaJIbHOIO0 ¥ TeXHOT'eHHOI'0
ChIpbS

3HaTh OCHOBBI MeTa/l/TypPriuuecKou
nepepabOTK¥ MUHEpa/IbHOTO U
TEXHOT€HHOT'O ChIPbS.

YMeThb crucTeMaTU3MpOBaTh 3HAHUS
OCHOB MeTaJl/lypruueckomn
nepepabOTKX MUHEpa/IbHOTO U
TEXHOT€HHOT'O ChIPbS.

Bi1ajieTh HaBbIKAaMH MTPAKTUUECKOTO
TIPUMEHEHUsI OCHOB
MeTaJlJTypruuecKoi rnepepaboTKu
MHHEPAbHOTO ¥ TEXHOT€HHOT'O ChIPbSI

OIIK OC-9.2

[leMOHCTpHUpYeT CrIocOOHOCTh
BbIOUpaTh 3¢ heKTUBHBIE U
6e30rmacHble TeXHOJIOTHU TIPU
TIoJTyueHUr U 00paboTKe
MeTassioB

3HaTh QU3UKO-XUMUUECKHEe
TMPOL{eCCHI, TPOTEKAIOIIYe MTPU
TIPOU3BOACTBE U paMHUPOBAHUU
L[BETHBIX METAJIJIOB, TIPH MOTyUeHUH
3arOTOBOK W U3/Ie/TUI Pa3/TUUHBIMU
MeTOZIaMH, TIPU TEPMUUECKOU U
TEePMOXUMHUUECKON  00paboTkax
JleTase.

YMeTb pacCUMTHIBATh MTPAKTHUECKUE
3a/1auM TeXHOJIOTMUYeCKUX IPOLIeCCOB
TIPOU3BO/CTBA LIBETHBIX META/I/IOB U
U3ennii U3 HUX.

BiiajieTe MeTOIaMu aHa/M3a
TEXHOJIOTUYeCKHX MPOLIECCOB U UX
B/IUSTHUS HA KaUeCTBO TI0/Ty4aeMOi

TIPOJYKLMH.

OIIK OC-9.3

IleMoHCTpPHUpYeT CrIOCOOHOCTD
BbIOMpaATh 000CHOBAHHbBIE
TeXHUYECKUe PelleHus TPy
OCYIIIeCTB/IEHUU
TUJPOMETasTy pruuecKux
TIPOLIECCOB

3HaThb rUpoMeTa/Typruueckue
CTIoco0BI TIOSTyYeHHsT [IBETHBIX
MeTa/JIOB, BU/IbI BhIllle/IaUMBaHUs,
CriocoObI OCAXKEHUS METa/I/IOB U3
pacTBOPOB

YMetb OCyI1IeCTB/IATh U
KOpPPEeKTHUPOBaTh
TU/IpOMeTasuypruyeckue mpoLecchbl
TOTyUeHusl LIBETHBIX

MeTaslIoB, COCTaB/ISATh
MeTa/uTypruueckue




OaTaHChI

Baajern HaBLIKaMU aHa/IM3a 1
KOPPEKTHPOBKH
THPOMETa/TypPriueCKHX MPOL[eCCOB
MTPOM3BO/ICTBA LIBETHBIX META/I/IOB

OIIK OC-9.5

IleMOHCTpPHUpYET CIIOCOOHOCTH
BbIOMpaTh 3¢ eKTHBHBIE U
Ge3ormacHble TEXHOIOTHH B

JIUTeHOM TPOU3BO/ICTBE

3HaTh NpoLecchl (TepMUYecKue,
(asoBblie), MpoTeKarolLye Mpu
TIPOM3BO/CTBE LIBETHBIX METa//IOB
METO/IOM JTUThsI

YMeTtb aHanM3upoBars (ha3oBbie
TipeBpalljeHus] IPY HarpeBaHUU U
OXJIAKJ€HUU CI1JIaBOB

Bnagers HaBbIKaMU BbIOOpa

3¢ deKTUBHBIX U 6e30IaCHbIX
TEeXHOJIOTUM B JINTEUHOM
TIPOM3BO/CTBE

OIIK OC-9.6

[eMOHCTpPUpYeT CIIOCOOHOCTD
BbIOUpaTh 3¢ eKTUBHBIE U
6e30macHble TeXHOJIOTUU B

(beppocIiyIaBHOM TIPOM3BO/ICTBE

3HaTh OCHOBHBIE [TapaMeTphI,
OKAa3bIBAOLIUX BJIUSIHYE Ha

3¢ deKTUBHOCTh U 6€30MacHOCTb
MPOU3BO/ICTBA (hePPOCII/IABOB U
[iMara3oHbl X OMTUMAaJTbHbIX
3HauYeHU.

YMeThb NMPUMEHSITh T0/TyYeHHbIe
3HaHUs 00 yC/IOBUSIX TIPOTEKaHMUs
TeXHOJIOTHUYeCKUX MPOL[eCCOB
noiyueHust heppocCriyiaBoB JijIst
obecrieueHust IPaBU/ILHOTO BeJIEHHS
TEXHOJIOTUYECKOr0 MpOoLecca.
BiiaieTb MeTOlaMi KOPPEKTHPOBKH
TEXHOJIOTUUYECKUX MPOL[ECCOB
rojiyueHust heppocriyiaBoB

OIIK OC-11.2

CriocobeH aHaTM31UPOBaTh
TeXHUUYECKYIO JOKYMeHTaLI1IO,
CBSI3aHHYFO C OCHOBHBIMU
TeXHOJIOTUUYeCKUMU TIPOLIeCCaMH B
00/1aCTH MeTalTypruu, B
COOTBETCTBUH C [IeMCTBYIOIIMMHU
HOPMAaTHUBHBIMH JJOKyMeHTaMH

3HaTh MEeTO/bl aHa/IN3a TeXHUYeCKOH
JOKYMEHTAI[H, CBS3aHHOU C
OCHOBHBIMH TE€XHOJIOTUUECKUMHU
rporieccaMu B 061acTH
MeTaJUTypr'vii, B COOTBETCTBUHU C
JeUCTBYIOIMUMH HOPMaTUBHBIMU
JOKyMeHTaMH

YMeTb aHa/TM3UPOBaTh TEXHUUECKYIO
JOKYMEHTAI[1I0, CBS3aHHYIO C
OCHOBHBIMH TE€XHOJIOTHUECKUMH
TpolieccaMu B 00/1acTH
MeTaJ/UTyprvi, B COOTBETCTBHHU C
JeUCTBYIOIMUMH HOPMaTUBHBIMU
JNOKyMEeHTaMH.

BiageTp HaBbIKAMHY aHaIM3a
TEeXHUYECKOH JOKYMEeHTal1H,
CBSI3aHHOM C OCHOBHBIMH
TeXHOJIOTHUECKHUMH TPOL[eCCaMH B
00/1aCTH MeTalTypruu, B
COOTBETCTBHUM C JeHCTBYIOUUMHU




HOPMAaTUBHBIMU JOKYMEHTaMH.

OIIK OC-11.3

CniocobeH aHaMM3MpOBaTh,
COCTaBJISITb ¥ IPUMEHSITh
TEXHUUECKYIO JOKYMEHTALIUIO,
CBSI3aHHYIO C MeTa/s1I006paboTKOMH,
B COOTBETCTBHH C JIeHCTBYIOIIUMU
HOPMAaTHUBHBIMH JJOKyMeHTaMHU

3HaTh HOpPMATHBHbIE [T0KA3aTe/TH
MoJTyueHust U padMHUPOBAHUS
MeTaJlJIoB, TEPMO- U
MeTa/I000paboTKY.

YMeTh aHa/IM3UPOBATh TEXHUUECKYIO
JNOKYMEHTAI[!I0, CBS3aHHYIO C
TIo/TyuYeHreM U pahUHUPOBaHUEM
MeTaJjioB, TEPMO-

1 MeTa/l;i006paboTKOM.

BiajeTh HaBbIKAMY aHa/IM3a
TEXHUUECKOH JOKYMEHTALUH
TeXHOJIOTHH, CBSI3aHHBIX C
TIo/TyuYeHreM U paUHUPOBaHUEM
MeTaJjIoB, TeEPMO- U
MeTa1;I000paboTKOM.

OIIK OC-11.9

CrniocobeH aHanmM3MpOBaTh,
COCTaBJIATh ¥ TIPUMEHSITh
TEXHUUECKYIO JOKYMEHTALIUIO,
CBSI3aHHYIO C [TPOM3BO/ICTBOM
(eppocIaBoB, B COOTBETCTBUU C
JeACTBYOILIMMUA HOPMaTUBHBIMU
JOKYMEeHTaMHt

3HaTh TEXHUYECKYIO [JOKyMeHTall1Io,
CBSI3aHHYIO C TIPOU3BO/ICTBOM
(eppocI1aBoB, B COOTBETCTBUU C
JeUCTBYIOIMMH HOPMaTUBHBIMU
JOKyMEeHTaMH.

YMeTb aHa/IM3MUPOBaTh, COCTaBISATh U
TIPUMEHSITh TEXHUUECKYIO
JOKyMEHTAl[10, CBS3aHHYIO C
TMPOM3BO/ICTBOM (heppOCIIIaBoB, B
COOTBETCTBUH C JeHCTBYIOLUMU
HOPMAaTUBHBIMU JIOKyMEHTaMH.
Biapers HaBbIKaMU TIPUMEHEHHSsT
TeXHUYECKOH [JOKYMEeHTal1H,
CBSI3aHHOM C MIPOM3BO/ICTBOM
(heppocmniaBoB

OIIK OC-3.4

[IpuMeHsieT 3HaHUA
MO/Ie/IMPOBaHU [IJIS1 pelleHust
MpakTUYeCKUX 3a/au B
MeTaJl/Iypruu

3HaThb BU/Ibl MOZIE/TUPOBAHUS,
WCII0JIb3yeMble J7Isl U3yueHUst
OCHOBHBIX MeTa/UTyPriUueCcKuX
TIPOLIeCCOB

YMeTb NpUMeHSITb 3HaHUS
MO/IeTMPOBaHUs Ha MPaKTHKe TIPU
M3yUYeHUH MeTa/l/TyprudecKux
TIPOLIECCOB U aHa/IM3UPOBaTh
T0JTyueHHbIe Pe3y/IbTaThl

MO/Ie TUPOBaHUS

BiapeTh HaBbIKAMU TIPAKTUYECKOTO
TpUMeHeHUs MO/Zle/TUPOBaHUs
MeTaJUTypruuecKux mporieccos (Ha
TipUMepe JIUThsI B aTFTOMUHUEBOM
TIPOU3BO/ICTBE)

OIIK OC-11.4

CrniocobeH aHanMM3MpOBaTh,
COCTAaBJIATh U TIPUMEHSITh
TEXHUUECKYIO JOKYMEHTALIUIO,
CBSI3aHHYIO C OCHOBHBIMH
THUZIPOMETA/UTYy PriueCcCKUMU

3HaTh TeXHUYECKYIO JOKYMEHTAl[HIO,
CBSI3aHHYIO C

TUAPOMETa/Ty Pru4ecKuM
MIPOU3BO/CTBOM LIBETHBIX MeTaJl/IOB.
YMeTh aHa/IM3UPOBATh TEXHUYECKYIO
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JOKYMEHTAI[!I0, CBS3aHHYIO C

OCHOBHBIMU
NpoLieccaMu , B COOTBETCTBUHU C
. TH/IpOMeTa/ulypruyeCKuMu
JIeMCTBYIOIIMMU HOPMaTUBHBIMHU
nporieccamy,

JNIOKyMeHTaMu
BnaaeTs HaBbIKAMU aHaIM3a

TeXHUYECKOU JOKYMeHTaLuu
3HaTh TTapaMeTphbl JIUThS,
obopyioBaH1e ¥ OCHOBHbBIE
HOpPMAaTHBHbIE

TIOKa3aTe/v IMTeHHBIX MPOL[eCCOB B
MeTaJUTypI'vy I[BETHBIX METaslIoB.
YMeTb aHa/IM3MPOBaTh TEXHUYECKYIO
JOKYMEeHTAL[1I0, CBSI3aHHYIO C
JIUTEeHHBIMU MPOL[eCCaMU.

BiajeTh HaBbIKAMY aHa/IM3a
TeXHUYECKOH JOKYMeHTAaLUH 110
JIUTBIO I[BETHBIX METAJIOB.

CriocobeH aHaTM3UPOBATh,
COCTaBJ/ISITh Y TIPUMEHSITh
TeXHUYECKYIO JOKyMeHTALIUFO,
CBSI3aHHYIO C T€XHOJIOTUSIMHU
TIO/TyYeHus [[BETHBIX METAJUIOB, B
COOTBETCTBUH C [IeMCTBYIOLIMMHU
HOPMaTHUBHBIMHU JOKyMeHTaM

OIIK OC-11.7

2 MecTo aucuunivHbl B cTpykrype OOII

V3yueHue AUCLUIUIMHBI «MeTa/ulypruueckie TeXHOJIOTHH» 0a3upyeTcsi Ha pe3yJibTaTax
OCBOEHUsI CJIeIyIOIIUX IUCIUTUTHH/TIDAKTHK: «AHaIUTHYecKass W (GU3WUecKas XUMUS»,
«VcTopuss pa3sBUTHS MeTa/lyprud B Poccumn», «MaTemaTuka», «®Pusmka», «XuMHs»,
«MH(bopMalIOHHBIE TEXHOIOTUM»

JucumnuivHa sIBsSeTCS TpefLlIecTBYIOLIeN [/ AUCLIUIIMH/TPAaKTUK: «Metamnyprus
0/1arOpOIHBIX MeTalioB», «MeTalayprusi JIeTKUX MeTa/uioB», «MeTaulyprusi pegkux
MeTajllIoB», «MeTalyprusi TsDKesbIX L[BETHBIX MeTa/ioB», «IIpouM3BOACTBEHHasi TpaKTHKa:
TeXHOsIoruueckasi (MpOeKTHO-TeXHOJ/IOTHYecKasl)) MpakThka», «lIpou3BOoACTBeHHasi MpaKTHKa:
rpeAIUIJIOMHas TIpaKTUKa»

3 O0beM AUCIHMILIMHbBI

O0BemM IUCIMIUIMHEL cocTaBaseT — 14 3ET

TPpyA0eMKOCTb B aKafileMHUeCKHX yacax
(OpvH akaZieMU4yeCcKri 4yac COOTBETCTBYeT 45 MUHyTaM
aCTPOHOMHYECKOT'0 Yaca)
Buj yueGHo# Ce Ce
padoThI Me mec | - C
Bcero (;F Cemectp Ne 4 TP elzlg eng eﬁi) e;Tp
Ne
No 5
3
OO6riast 10
TPYA0eMKOCTb 504 8 144 72 108 72
JIWACLIATITAHBI
Ay[uTopHble
3aHATUS, B TOM 217 30 95 30 30 32
yucre:
JIEKLIMH 104 20 38 10 20 16
nabopaTopHbIe 29 0 19 10 0 0
paboThI




TpakTUYecKue/ceM 84 10 38 10 10 16
WHApCKHe 3aHATUs
CamocTrosiTe/ibHast
abora (B T.u.
pabora ( 215 42 49 42 42 40
KypCOBOe
TIPOEKTHPOBAHKE)
TpynoeMKoCTb
MPOMEXXYTOYHOU 72 36 0 0 36 0
arrecTalyu
Bup, 3auet, 3aueT
TPOMEXXYTOUHOM C OLIeHKOM 3au
P Y ! > | OK 3auer C
arrecraLuu 3auer C N eT C
N 3a OLI€HKOM,
(uToroBoro OLIEHKOM, olle | OK3aMeH 3auer
me Kypcosas
KOHTPO/JIA 110 KypcoBas HKO
H pabota N
JTUCITUTUIHHE) paborta, /]
JK3aMeH
4 CTpyKTypa U co/iep>KaHue JUCLUII/IMHbBI
4.1 CBojiHbIe JaHHbIE M0 COAEP>KaHHUI0 AMCLUTI/IUHBI
Cemectp Ne 3
Blfl]]bl KOHTaKTHOH paﬁOTbI
N | Moot | | b facmn | O | oo
n/n p;miunmmm,l Ne Ko No Kog. Ne Ko, No Ko, KOH);monﬂ
3 UYac. 3 UYac. 3 Uac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
BBegenue B
CrienajIbHOCTb.
Metanibl U X
CBOMCTBa. .
1 ITpou3sBoaCTBO 1,2 8 L2, 8 2,4 33 YCTHEIH
4 5 onpoc
MeTaJlJiIoB.
Onpepenenve u
HaltpaBJ/IeHUs
MeTa//IypruM.
HOAFOTOBK& CbhIPpbA
2 | .| 3 2 3 2 1,5 | 3 | Peweme
MeTa/lTypruueckou 3a/iay, Tect
nepepaboTke.
I'mppometannypru
3 YeCKue rpoLeccbl 4 4 1 ) Tecr
[10JIyYeHUst
MeTaJlJIOB.
ITupometanniypruy
4 €CKHe IpoLeCcChl 5 4 1’ 3 4 Tecr
TMOoJTy4YeHus
MeTaJlJIOB.
Buger
5 paduHUpOBaHUS 6 2
MeTaJlJIOB.
IIpomesxyTounas 36 JK3aMeH
dTTeCTalusa
Bcero 20 10 78




Cemectp Ne 4

Ne HaumeHoBaHue HEKL[I/II/IB"ABI Ko““};‘; HoH paﬁonl% (CEM) CPC dopma
wn | P e Ko | [ Fon | [ Kor | | Kon | e
Aucl B UYac. - UYac. 3 Uac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
OCHOBBI Tecr,
TPOM3BO/CTBA U 1, 2, Perrenne
1,2, 1,2,
1 paduHUpOBaHUS 3, 4, % 3.4, 19 1 4 45 32 3ajay,
MeTasiIOB 5, 6, Ortuet 1o
5 6
7,8 naboparop
HOM pabore
Oo6paboTtka 9, 10, 36
2 MeTaJlIOB 11, 12 7 17 Pecdepar
7
12
IIpomesxyTounas 3auer ¢
arrecTanys OLIeHKOW,
Kypcosas
pabota
Bcero 38 19 4 49
Cemectp Ne 5
Ne HaumeHoBaHue HEKL[I/II/IB“AH KOHT;;;(; HOH paGOT;% (CEM) CPC dopma
n/n pa3;26ﬂa 1 TeMbI N Kon. N Kon. N Kon. N Kon. T(;Kym:ro
JAVCI{UILUTAHBI o Yac, o Yac. o Yac. o Yac. | ¥ HTPOJIA
1 2 3 4 5 6 7 8 9 10 11
TTonsTue 1,2, o
1 TU/IpOMeTa/uly prus 1 2 L2, 8 1,2 4 3, 4, 17 YCTHEIH
4,5 onpoc
. BriiesiaunBaHue 5,7
Kpucrannmsanus.
o | Hponssoacrso 2 2 3 2 4 2 Tect
TJIMHO3eMa U3
6OKCHUTOB
T'uppometannypru Tecr,
51 30710Ta, LJUHKa, Perienue
4 Me/id U HUKeTs 4 2 3 2 5 2 4.5 3 3ajay,
OrtueT 1o
naboparop
HoW pabore
VoHHbIM 06MeH u
5 9KCTPaKI[Us B 5 5 5 5
TUIPOMeTaJlTypru
u
Annaparsl B
Trporieccax .
6 TUIPOMeTa/uTypruy 6 2 7 2 4 2 ¥ CTHbIR
orfpoc
eCKOro
TIPOM3BO/ICTBA.
IIpomesxyTouHas 3auert c
aTTecTalys OLIeHKOM
Bcero 10 10 10 26
Cemectp Ne 6
Ne HauMeHoBaHMe Bujbl KOHTAaKTHOH padoThI CPC dopma
n/n pa3jiesia ¥ TeMbl Jlekipu JIP I13(CEM) TeKyIlero
M CLYMILTHHB Ne | Kom. | No [ Kom. | Ne | Kon. | Ne | Kon | KoHTposs
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Yac.

Yac.

Yac.

Yac.

2 3

10

11

dusuko-
XUMUYeCKHe
OCHOBBI 1
JINTEHHBIX
MPOLIECCOB.

Tect

du3ukKo-
XUMHUEeCKHe
OCHOBBI U

0COOEHHOCTH
[IJIaBKA

ATFOMHAHHEBEIX

CI/IaBOB

O6opyzoBanue 1
TEXHOJIOTUU
JIUTEHHOT0
MIPOU3BO/ICTBA

3,4

10

2,3,

1,2,

34

Tect

IIpomesxyTounas
arrecralys

36

JK3aMeH

Bcero

20

10

78

Cemectp Ne 7

No
n/n

Bujbl KOHTAaKTHOWH paboThI

HaunmeHoBaHHe

Jlekumu

JIP

T13(CEM)

CPC

pa3jesia 1 TeMbl
JUCHUILIUHBI Ne

Ko
Yac.

Ne

Ko

Yac.

Ne

Kom.
Yac.

Kon.
Yac.

dopma
TeKyILero
KOHTPOJIs

2 3

4

5

6

7

8

10

11

Bsegenue.
Knaccudvikanms u
Ha3HayeHue
(beppocriaBoB

DusuKo-
XUMHUUECKUe
OCHOBBI PeakLrit
(heppocriaBHOTO
TIPOU3BO/ICTBA.
Knaccudukanys
(heppocIIaBHBIX
MPOLIECCOB.
deppocriaBHbIe
Meyr KOHCTPYKLIUU
(heppocIiIaBHBIX
reyvei.

2,3

10

1,4,

10

1,3,

18

Hoxknag,

CriiaBhbI JKeqie3a C
KpeMHUEeM U 4,5
XPOMOM.

2,3

1,5

10

Pemienue
3aja4

IIpomexxyTouHas
aTTecTalys

3aueTt

Bcero

16

16

32

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

Cemectp Ne 3

No Tema Kpatkoe copepxaHue
1 Bgenenue B MecTo AMCHUIIIMHBI TIPH 001[eMH)XeHepHOU
CIeLanbHOCTh. MO/ITOTOBKe OaKaslaBpOB, CBSI3b JUCITUIIMHEI C
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MeTannel ¥ UX CBOMCTBA.
[Tpou3BOACTBO METaIOB.
Ornipegenenve u
HaripaB/ieHUs

MeTa/UTy pryu.

IpyruMu pyHZamMeHTaTbHbIMA HayKaMHU.
OrnipeziesieHye U CBOMCTBa MeTa/l/IoB. Knaccudukaiius
MeTa//IoB. ©OpPMbI HaXOXAEeHUSI MeTa/lJIOB B IPUPOJe.
[TonsTue pyzna u MmectopoxgeHue. Tsokesbie LIBETHbIE
MeTaslibl. JIerkuve LiBeTHbIe MeTasljibl. biiaropojHelie
MeTasbl.

Penxue metasibl. UepHble MeTasuibl U KpeMHUM.
Crioco6nI TTPOM3BO/ICTBA MEeTA/IIOB. YepHas U 1[BeTHast
MeTa/u1yprusi. CoBpeMeHHbIe HarpaBjieHusI

pa3BUTHS METa/ITyPruYeCKUX NPOU3BO/CTB

2 [TogroroBka ChIpbs K MecToposkzieHUs Py I[BETHBIX MeTa/uIoB. [loObiya
MeTaJlTypruueckomn MHHepaabHOro ChIpbs. [Iporiecce! py10noAroTOBKHY.
nepepaboTKe. I[Tporieccel oborareHus py

3 I'uppomeTtamnyprudyeckue | BeiijenaunBaHue MeTtasioB. IIporjecchl paszeneHus
TIPOL{eCChI NTOJTyYeHusI TBEPOM U KUAKOU (ha3 mysibribl. CriocoOb
MeTaJ/lJIOB. KOHLIEHTPHMPOBAHMSI MeTa/VIOB ¥ OUWCTKU PACTBOPOB.

4 [Mupometastypruueckrie | O6skwur. ITnaBKa.

TIPOLIeCChI NTOTyYeHUs
MeTaJl/IoB.
5 Bubl padmHUpoBaHus CriocoObI TOBBIIIEHHST YACTOThI METAJVIOB U
MeTasl/IoB. yJIyudllieHUst UX (PU3NKO-XUMHUUYEeCKHUX CBOMCTB B
MeTaJLTypruM.
Cemectp Ne 4
Ne Tema Kpartkoe coaepxanue

1 OcHoBbl pou3BoACTBa U | PynonoaroroBka. HasHauenue ¢uioTaliuy; MalliuHbl U
papUHUpPOBaHUS anmnapaTbl. BUIbl OCHOBHBIX M BCITIOMOTaTe/TbHbIX
MeTaJ/l/IoB MYMpOMeTaJTypruueckux ornepauui (pokaska,

00>KuT, 1/1aBKa, MEeTa/IZIOTEPMHKSI), OCHOBHOE
obopyaoBanue. PadhvHpOBaHNe MeTasioB.
KommiekcHas riepepaboTka
OTXOJSIINX I'a30B.
2 O6paboTka MeTaII0B Tepmuueckast 06paboTka
MeTaJlJIOB: Ha3HaueHre U BU/IbI (OT)KHUT, 3aKaskKa,
OTITyCK, HOpMasv3alysi, CTapeHue, CHATHe
HarpsbkeHuH, 1jeMeHTalus). ITopomikoBas
MeTa/styprus. HopmaTtuBHBIe roka3aresim OCHOBHBIX
TeXHOJIOTMUeCKUX TIPOLIeCCOB B 06/1aCTH THAPO-,
nvpoMeTastyprui. HasHaueHne MeToz10B
MeTa/JI000paboTKK: MexaHUUecKasi U TepMUUeCKast
00paboTKa, Jla3epHasi pe3ka, CBapka, KOBKa U
LITaMIoBKa. TexHuyeckas JOKyMeHTaLus IIpU
TEpMO- ¥ MeTa/i7Io00paboTKe.
Cemectp Ne 5
No Tema Kpatkoe copepxaHue

1 ITonsitne Ha3naueHue ¥ OCHOBHBIE Oriepaliu
U pOMeTasTyprusi. TU/IpOMeTasylypruueckoro u3BjeyeHrs MeTaslioB.
BrijenauriBanue IIpakTuKa BbIllle/IaUMBaHMS META/JIOB. BUabl u

CrocoObl BhIlTe/IauMBaHuss. MeTozibl
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MHTeHCU(UKAL[MU TPOLIeCCOB BblIllle/laurBaHuUs

2 Kpucranmmsanus. da3oeble niepexobl. Criocob batiepa. CtpoeHue 1

IIpousBozcCTBO TIpUPO/Ja 111eJI0YHO-a/IFOMUHATHBIX paCTBOPOB.
r/inHo3eMa U3 60kcuToB | KpeMHwmiicopepskaiiie MUHepasibl O0KCHTa U UX
TOBe/ieHKe TIPU BbILLIe/IaUMBAHUU .
4 I'uppometamnyprus [{uaHnupoBaHue, 1ecopOIys, 37IeKTPOIH3.
30/10Ta, LIUHKA, MeIU U Beliies1auriBaHNe IMHKOBOTO Orapka,
HUKeJIs TU/IPOIUTUYECKAs M LieMeHTaL[MOHHAs! OUMCTKa
pactBopa. [Iponecc s/1eKTpoocak/jeHus LIMHKa
I'uapomeTanypruyeckuie cxeMbl TiepepaboTKy
MeJJHOT'O I HUKEeJIEBOTO ChIPbsI
5 VoHHbI 0O0MeH U Nonnbiii obmeH. KuHeTKa.  DJIFOMpOBaHUEH
9KCTpaKLus B pereHeparysi. JKCTPaKLUsl. Pacueruucia
TU/IPOMeTaypPruu TeOpPeTUUeCKUX CTyreHel. TUIbl 5KCTPAaKTOPOB
6 Arnmnapars! B iporjeccax | Cryctureny IepuOAUUYeCKOro U
TUIPOMeTasy pruuecKor HEIpepbIBHOrO AelCTBUS. [JUCKOBBIe
O IPOU3BO/CTBA. BaKyyMHbIe U nipecc-(puibTpa.
CopO1MoHHbIe KOJIOHHBI U TIAUYKH
Cemectp Ne 6
Ne Tema Kpartkoe coaepxaHnue
1 PU3HUKO-XUMHUYeCKHe Knaccudukanys antoMMHUEBBIX CI1JIaBOB 110
OCHOBBI XMMHUYECKOMY COCTaBy M Ha3HauyeHUIO. JIuTeliHble
JIMTEUHBIX MPOLIeCCOB. CBOMCTBA U XapaKTePUCTUKU a/IFOMUHHEBBIX CI/IaBOB.
CTpoeHue U CBOUCTBA alFOMHHHEBBIX CIJIABOB B
JIUTOM COCTOSIHUHU.

2 PU3KUKO-XUMUYeCKHe O6mmue rpe/CTaB/IeHus. OcobeHHOCTH
OCHOBBI U T/1aBKW JIMTEHHBIX U 1e(pOPMUPyEMbIX
0Cc00eHHOCTH CTIJIAaBOB.

TJIaBKU
aTFOMMHMEBBIX CIJIABOB
3 O6opyoBaHye 1 Mukcepa aJIFOMUHUEBOT O TPOU3BO/ICTRA.

TeXHOJIOTUU JIMTEUHOT O [Tpowr3Bo/cTBO amoMyHMeBOM uyliku. [Ipor3BofcTBO

TIPOU3BO/ICTBA KaTaHKH aJIFOMUHUEBOM. [IpousBozcTBO
KPYITHOTabapUTHBIX CJIUTKOB.

Cemectp Ne 7
No Tema Kpatkoe copepxaHue
1 Bsepnenue. B metantyprum u psjie pyrux orpacijiel TeXHUKA

Knaccugukanys u VICII0JIb3YIOT (DeppOCI/IaBhl, a TaKXKe

Ha3HaueHue TeXHUYeCKU

(deppocryiaBoB YHUCTBIE MeTasUlbl [i/1s1 PACKUC/IEHUS U JIETUPOBAHUS
CTaJIy, MOyYeHuUs1 IeTUPOBAaHHOIO UYyTyHa U
pas/nMyuHbIX CruiaBoB. deppocriaBamu Ha3bIBaOT
CI/IaBBbI JKeJie3a C pa3/IMYHbIMU 3/1IeMeHTaMU
[Teproanueckoii cucteMbl sieMeHTOB [.U.
MeHpeneeBa - MmaprasieM, KpeMHHUEM, XPOMOM,
Bo/Ib(PpaMomM, MOTUOZeHOM U ApyrumMu. Kpome
OCHOBHBIX 3/IEMEHTOB B COCTaB (peppOCI/IaBOB BXOAST
TaK)Ke HEKOTOpbIe MIPUMeCH - YIJIepPO, KpeMHUM,
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docdop, cepa, rasel u ap. HekoTophbie 13 3TUX
TIpUMecCel OKa3bIBalOT BpeJHOE BJIUSIHYE Ha CBOMCTBA
camoro ¢eppocIiiaBa Uix Ha CBOMCTBA CTaJIH, JIIs
KOTOpO¥ (heppOoCIlyiaB MPUMEHSIETCS, TOITOMY MX
CofiepyKaHre OTPAaHHUYMBAETCSl.

DU3UKO-XUMUUeCcKre
OCHOBBI peakLii
dheppocIyiaBHOTO
TIPOM3BO/ICTBA.
Knaccudukanys
dbeppocriaBHbIX
TIPOLIeCCOB.
®eppocIuiaBHble Meyn
KOHCTPYKLIUH

deppocryiaBHBIX Teuei.

XuMHUecKre peakilii, a TakyKe Pa3InyHbIe
(bu3nUecKye Mpolecchl COBEPLIAIOTCS B HANlpaBIeHUH
yCTaHOBJIeHUsI paBHOBecHs. Ecu n3BecTHO
COCTOSIHHE CUCTEMBI B YCJIOBHUSIX PAaBHOBECHS, @ TAK)XKe
B/IMSTHUE Pa3/TMUHbIX TTapAMeTPOB Ha U3MeHeHHe
COCTOSIHUSI PAaBHOBECHSI, TO MOXKHO TPe/IBUZIETD, B
KaKOM HaITpaBJ/IeHHUY TIOWeT peakiys U Kak HaJjo
W3MEHUTDb BHEIIIHUE YC/IOBUS, UTOObI HAlPaBUTh
peakIyio B Heo0XoAuMoM HaripaB/ieHHH. CoCTOsTHUe
CHCTEMBI B YC/IOBUSIX PABHOBECHS TIPU PA3/IMUHBIX
BHEIITHUX YC/IOBUSX OOBIYHO OTpeie/isieTCst
9KCIIepUMeHTa/IbHbIM TTyTeM. OZIHaKO SKCIIePUMEHTHI,
TIPOBe/IeHHe KOTOPLIX He0OX0[UMO [I7Is OTIpe/ie/IeHUsT
yCJIOBUIM PaBHOBECHST METa/UTyPrUUeCKUX PeakI[ui,
OUeHb CJIOKHBI M He BCeT/Ia BLIMIOJTHUMBL. JTO
0C0OEHHO OTHOCHTCS K peakiysiM (heppoCIiyIaBHOTO
TIPOM3BO/CTBA. BO MHOTHX C/Tyuasix OTCYTCTBYIOT
JlaHHbIe, XapaKTepU3yHoIl[e paBHOBECHE 3THUX
peakifuii. B mozio6HBIX c/lydasx HeoOXOAUMO HaUTH
KOCBEHHbIEe IyTH, [T03BOJISIIOIIE BbISICHUTh YCIOBHUS
PaBHOBECHsI COOTBETCTBYIOIIUX peakiuil. B 3Tom
OTHOIIIEHUY BeChMAa BaXKHBIM SIBJISI€TCSI
TepPMOIMHAMUUeCKUI MeTO/I, TI03BOJISIOILAN
yYCTaHOBUTH OCHOBHBIE KDUTEPUH, KOTOPBIE
XapaKTepPU3yIOT paBHOBECHE XUMHUUECKUX PeaKI[|il U
Pa3/INYHbIX GU3NUECKUX TTPOI[ECCOB MPH TOMOIIH
TePMOAMHAMUUECKUX JJaHHBIX, 6e3 IMpoBeeHus
9KCTIEPUMEHTOB 10 MPSIMOMY HU3yU€HHI0 paBHOBECHS
9TUX peakIWi WM MMPoLeccoB. [isi MpOU3BO/CTBA
(beppoCIUIaBoOB XapakKTePHO MHOT000pasue
MIPUMEHsIEMBIX TeXHOJIOTHUeCKUX TIPUEMOB. ITO
BBI3BAaHO Pa3/nureM (U3UKO- XUMHUUECKHUX CBOMCTB
3JIEMEHTOB, BXO/SAIIUX B COCTAB CIIJIABOB WK
T0JTyYaeMbIX B TEXHHUECKH YUCTOM BHle. Hanbosee
BaKHBIMU (haKTOPAMH, OTIpeZie/IIOIMI BBIOOD
criocoba ¥ TeXHOJIOTHU, SIBJISTFOTCS XUMUUeCKUN
cocraB (eppocruiaBa. @eppocriiaBHbIe TIeYd MOTYT
OBITh: MO0 HA3HAYEHUIO —

BOCCTAHOBUTETbHBIMH WA

paUHUPOBOUHBIMH; 10 KOHCTPYKI[UM —
OTKPBITBIMH, ITOTY3aKPbITBIMU U
repMeTU3UPOBAaHHBIMU, KOTOPBIE YaCTO OObeUHSIOT
OOIIIMM Ha3BaHUEM — 3aKPbIThIE TI€UH C JOKUTaHHEM
rasa o/ CBoJioM; T10 BUZly BaHHbI — CO
CTALIMOHAPHBIMH M C BPAILIAIOLAMHUCS BaHHAMM; 110
dbopMe BaHHBI TIeUH — KPYIJIble, IPSIMOYTO/IbHBIE,
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TPEYTOoJIbHBIE ¥ OBAJ/IbHBIE; TI0 CIIOCO0Y BbIJJauX U3
Teuy CIijlaBa Y IJlaka — HeTIo/IBUKHbIE,
HaKJIOHSIOIIUeCs

(bnicTpO U y106HO BBIMYCKaTh CI/IaB) U MeUU C
BBIKATHBIMU BaHHAMU.

CriaBEI Jkejesa C
KPEMHHUEM U XPOMOM.

deppocunuLuii PUMeHsIeTCsT 1711 paCKUC/IeHUsT BCeX
CTIOKOMHBIX COPTOB CTajH, a TaKxe [I7is IeTUPOBaHUSI
psiZia MapOK KOHCTPYKLIMOHHOM M TpaHC(OpMaTOpPHOU
cTanvi. HU3KoKpeMHUCThbIe copTa (heppoCUIULIvS
TIPUMEHSTFOTCS [iJ1s TIPeJJBapUTE/IbHOTO PACKUCTIeHHST
CTa/iv B TIeur, BLICOKOKPEMHUCTHIE - [Ijisi paCKUCIeHHs
Y JIETUPOBAHUsI CTa/M B TIeU U B KOBILIE, [IIsI
PaCKUC/IeHus 1111aKa [PU 3/1eKTPOIIaBKe CTasly, a
TaK>Ke TIPY TIPOU3BO/ICTBE.

®deppoxpoM NpUMeHSIeTCS /1Jisl IeTUPOBaHUs
KOHCTPYKLIMOHHBIX, HEP>KaBeIoIIIHX,
[IIAPUKOTIO/IIITUITHUKOBBIX U HEKOTOPBIX APYTHUX
copToB ctanu. [1pu BeITIaBKe BLICOKOXPOMUCTOM U
HU3KOYTJIePOAUCTOMN CTau MPUMeHSIIOT (heppoXpoM C
HU3KUM COZIep>KaHHeM yTJjiepojia; 0co0eHHO HU3KOoe
copiep)kaHue yriepofia HeoOXoauMo B peppoxpome,
TIpUMeHsSIeEMOM [I7Isl IerUPOBaHUsI HU3KOYT/IePOAUCTBIX
Hep’KaBeroluX cTasel. [Ipu BbITJIaBKe APYTHUX COPTOB
CTaJI MO>KHO TIPUMEHSITh (PeppoXpoM CO CpeHUM
Co/iep>KaHueM YIJiepo/ia, a TpU BbITIJIaBKe HEKOTOPbIX
BBICOKOYT/IEPO/IMCTBIX COPTOB CTaJU - TAKXe U
BBICOKOYTJIepOAUCTHIN GeppoxpoM. CofeprkaHre
KpeMHUs B heppOXpoMe TaKKe MOKET ObITh
pa3/IMUHBIM B 3aBUCUMOCTH OT €ro Ha3HaueHUsl.
[TosToMy (heppocriyiaBHast TPOMBIIIIEHHOCTh
TIPOU3BOAUT OOJIBIIIOE UKC/IO MapOK (eppoXpoma,
Pa3/IMYaroLUXCsl T/IaBHBIM 006pa3oM 10 CojiepyKaHHUI0

yryepojia ¥ docdopa.

4.3 IlepeueHb 1a00PaTOPHBIX padoT

Cemectp Ne 4

. Ko/1-Bo akajieMuuecKux
Ne HaumeHoBaHue 1a00paTOpHO# PadoThI
4acoB

1 N3yueHure TBepAOCTU MaTepHaioB 2

2 M3yyeHne MUKDOCTPYKTYPbl MaTepUasioB 4

3 [TosyueHue CIUTKOB 1[BeTHBIX MeTa/lJIOB 3

4 Beilje1auriBaHre OKUMCIEHHOW MeTHOM PY/bI 4

5 OKUC/TUTeNTbHBINA 00KUT Cy/Tb(GUAHBIX MeJHBIX 6

KOHLIEHTPaTOB

Cemectp Ne 5

HaumeHoBaHue 1a60paTOpHO# PadoThI

Ko/i-Bo akafjeMuueckux
4acoB

OnpefeneHre OCHOBHBIX (PM3UUECKUX 2
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XapaKTePUCTUK DY/

BeiijeiauviBaHue Meii U3 OKCHJ 0B METO/IOM

NPy KOMHATHOM TeMreparType

2 2
aruTaIyu.

3 OcakieHre Mey 1ieMeHTalen 2

4 OnpefeneHre CKOPOCTH CTYL[eHUs TIPU 9
VICTI0/Tb30BaHUH (DTIOKY/ISTHTOB

5 OnpeeneHrie paCTBOPUMOCTH Pa3/IMUHbIX Bell[eCTB 9

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN

Cemectp Ne 3

. Ko/i-Bo akajeMuueckux
Ne TeMbl IPAaKTHUYECKUX (CEMHHAPCKHUX) 3aHATHI
4acoB
BBeneHue. PellieHrie 3aHUMaTe/IbHBIX
1 MeTa/IJTypruuecKyx 3aziau, He TPeOyrOIMX 0COObIX 2
3HaHWM 10 MeTaJTyprUu
5 Pacuer paLlMOHANLHOTO COCTaBA 4
MOJIMMETa/IJTUYeCKOUN PYJbl
3 PerieHue rnpakTUuecKUx 3ajau Mo py10MoAroToBKe 9
1 000TraIeHni0 MUHEPAILHOTO ChIPbsI
4 [TpuMepbl pacueToB MO MeTa/LTypruuecKoi 9
riepepabOTKe ChIpbs U pellleHyre 3a/ay.
Cemectp Ne 4
. Ko1-Bo akajeMu4ecKHx
Ne TeMbl NPpaKTHYECKHUX (CEMHUHAPCKHX) 3aHATHI
4acoB
1 PacueT MHHepanornyeckoro cocraBa LUHKOBOTO 4
KOHLIEHTpaTa
5 PacyeTbl 0 MeTaNTypruu TSHKebIX L{BETHBIX 3
MeTaJlJIOB
3 PacueTsl 10 060py/J0BaHUIO 12
MIMPOMeTa/JTypruuecKrx NpoLeccoB
4 PacueTsl o pahMHUPOBaHUIO METa/IJIOB 12
5 Pacuet MarepuasibHOTO OaslaHCa OKUC/TUTETBHOTO 9
pachrHUPOBaHUsI KDeMHUSI
Cemectp Ne 5
. Koi-Bo akajeMuueckux
Ne TeMbl NIPaKTHUECKUX (CEeMHHAPCKHUX) 3aHATHI
4acoB
1 Crioco6bI BbIpaKeHHsI KOHILIEHTPAI[Ui PaCTBOPOB 2
5 PacyeTbl M0 3/1eKTPO/IUTUUYECKOMY BbI/|€/IEHHIO 9
MeTaJlJIOB U3 pacTBopa
3 PacueTsl py MpOM3BO/CTBE IIIMHO3eMa U3 )
OOKCUTOB
OnpefeneHve TapaMeTPOB U PacueThl TIpU
5 TUIpOMeTasylypruuecKoM MPOU3BO/CTBe Me/y, 2
HUKeJ/Isl U LIMHKA
7 OrnpesiesieHre OCHOBHBIX XapaKTepPUCTUK 2
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| anmapatypel, POK3BOICTBEHHBIX PECYPCOB

Cemectp Ne 6

Ko/1-Bo akajieMmuuecKux

riporpammel ProCast

Ne Tembl NpaKTHUECKHUX (CeMHUHAPCKHX) 3aHATHI
4acoB
1 [edekTbl pu Mpor3BOACTBE NPOAYKLMU U3 ’
aJIFOMUHUS U aJIIOMUHUEBBIX CI1JIaBOB.
2 Jlutbe amOMI{HI/IeBof/i yyky. [TpousBozacTBO ?
aTFOMUHKUEBOU KaTaHKU
3 YCTpOUCTBO M 3KCIUTyaTalvs MalluHbl 4
TIOJIYHEeTIPEPbIBHOTO JIUThSI CJIMTKOB
[TprMephbI MPaKTUYECKOT0 UCI0/Ib30BaHus
4 MOZIeJIMPOBAHUS TIMTEMHBIX TIPOLIECCOB C MTOMOILBIO 2

Cemectp Ne 7

Kos-Bo dKadJleMHU4YeCKHX

No Tembl NpaKTHUeCKHX (CEeMHUHAPCKUX) 3aHATHI
4acoB
1 Pacuet mmXThI J/15 1J1aBKU CpPeIHEYTIePO/IUCTOTO )
(heppomapraniia
2 PacueT 1mXThbI A8 Ti1aBKU 75%-HOro 4
¢dheppocunuus
3 PacyeT mmXThI Ji/1s1 M71aBKU paMHUPOBAHHOTO 9
dheppoxpoma
4 Pacyet mMXTHI [i/151 TIJIaBKU YTJIEPOAUCTOTO 9
(heppomaprasiia 6ecr0COBLIM METOJOM
5 PacyeTsl 0 py/THOTEPMUUECKUM T1eYaM 6

4.5 CamocTosTe1bHasA padora

Cemectp Ne 3

Ne Bup CPC Ko/i-Bo akajeMuueckux
4acosB
1 BhbIrnonHeHre TPeHUPOBOUHBIX U 00YUarOIIUX 5
TECTOB B JUCTAHLIMOHHOM DeXXHUMe
2 IToaroToBKa K NpakTUYECKUM 3aHSITHUSM 8
3 [ToaroroBka K NpakTU4YeCKUM 3aHSITUSIM 9
(y1abopaTopHBIM paboTam)
4 ITpopaboTKa pa3/ie/ioB TeOPeTUYECKOr0 MaTepHasa 16
5 PemnieHue crieljya/ibHBIX 3a/1a4 11
Cemectp Ne 4
Ne Buj CPC Ko/1-Bo akajeMu4ecKHx
4acoB
1 BhbimonHeHHe TPeHUPOBOUHBIX U 00yUarOIInX 4
TeCTOB
2 Harmrcanne KypcoBoro mpoekTa (paboThsl) 10
3 Hanucanue pedepara 6
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OdopmiieHre 0TYETOB TI0 1Ta0OPaTOPHBIM U
NpakTHYecKUM pabotam

[ToaroroBka K 3auéty

[ToAroroBKa K NpakKTUYECKUM 3aHSTHUSIM
PelieHue crieljiaibHbIX 3a/au

Ny b~
O ||

Cemectp Ne 5

Ko/1-Bo akajeMu4ecKHx

No Bupg CPC
4acoB
1 BbImnosiTHeHre TPeHUPOBOUHBIX M 00yUaroIX ’
TEeCTOB B JUCTAHLIMOHHOM DeXHUMe
2 [ToaroToBka K 3a4éTy 2
3 [ToaroTOBKa K KOHTPOJIBHBIM paboTam 4
4 IToAroTOBKAa K MPAaKTUYECKHUM 3aHSITUSIM 8
5 [TogroroBka K IpakKTUYECKUM 3aHSITHSM 3
(y1abopaTopHBEIM paboTam)
6 [TpopaboTKa pa3/iesioB TeOpETUYECKOT0 MaTepuasa 16
7 PenteHne crierjya/ibHBIX 33/1a4 2

Cemectp Ne 6

Ne Bup CPC Koi-Bo akajeMuueckux
4acoB
1 BeirosiHeHHe TPeHUPOBOUHBIX M 00yUarOIIX 6
TeCTOB B JVCTAHLIMOHHOM peKHUMe
2 [ToaroroBka K NpakTU4YeCKUM 3aHATUAM 18
3 ITpopaboTKa pa3/ie/ioB TEOPeTUUYECKOr0 MaTepHasa 18

Cemectp Ne 7

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB
1 IToAroTOBKA K 3a4éTy 4
2 [ToaroroBka K NpakTU4YeCKUM 3aHATUSIM 8
3 [ToaroroBka rpe3eHTaLui 8
4 ITpopaboTKa pa3ie/ioB TeOpPeTHYECKOr0 MaTepuasia 12
5 Pelienue crieliasibHbIX 3a7a4 8

B xo/e mpoBezieHYst 3aHSITUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS C/leyollIie UHTePaKTUBHbIe
METOZbI 00yUeHHs: TPEHUHT, IPYTIOBasi TUCKYCCUS

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00eciedeHUsl JUCLUTIMHBI
5.1 MeToanueckue yKa3aHHusA /1A 00yYarOIIUXCSA 110 0CBOEHHIO JHUCLUILTMHBI

5.1.1 Metoauueckue o0yuaromuxcs 1o

NMpoeKTHPOBaHHIO/padoTe:

yKa3aHusA As KypCOBOMY

Mertannypruueckye TeXHOJOTMH : METOAWUYECKHe yKa3aHUs [/ CTy[eHToB / VIpKyT. Halj.
yccefi. TexH. yH-T ; cocT. H. B. HemunnoBa, A.A. BacuibeB. A.A. TroTpyH. — VIpKyTCK :
NPHUTY, 2015. — 18 c.
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5.1.2 MeToauuecKne yKa3aHus /IS 00y4arOmUXCs 10 MPAKTHYECKUM 3aHATHIM

1.MeTantypruueckrie TEXHOJIOTHH : METOMUECKUe YKa3aHUsI /IS PAKTUYeCKOW paboThI: 10
HaIpaBJ/IeHUIO TTOATOTOBKY OakanaBpoB 22.03.02 "MeTannyprus' ouHOU 1 3a0UHOM Gopm
oOyuenust / IpKyT. Hall. UCC/iefl. TeXH. YH-T; cocT. A. A. Bacunwes. Pa3g. 1, 2017. - 18.
2.Mertannyprudeckue TeXHOJOTHH : MeTOAUUECKHe YKa3aHUs 110 BbIITOJIHEHUIO TIPAaKTUYeCKUX
paboT 1o HanparieHuro noArotoBku 22.03.02 «Metamtyprust» / VIDKyT. Hall. UCC/Ie[]. TeXH. YH-T
; cocT.: A. A. Trotpun, A. B. HukanopoB. — Mpkytck : UPHUTY, 2018. — 11 c.

3.Teopust u TexHonorKsi GeppoCIvIaBOB: MeTO/|. YKa3aHUM K MPaKTUUeCKUM 3aHSATHSIM /COCT.
INamaronoB WN.T'.. — UpkyTck: U3a-so MPHUTY, 2018.

4. MeTtannypruueckyie TeXHOJIOTUU. JIUTelHOe NMPOX3BO/CTBO LIBETHBIX METAJI/IOB :
MeTo[MUeCKre yKa3aHus K TPakKTUUeCKUM 3aHgaThsAM / IDKYT. TOC. TeXH. YH-T ; COCT. A. B.
Hukanopos. — Mpkytck : U3a-so UpI'TY, 2012. — 34 c.

6. PadviHrpoBaHe 1[BeTHBIX META/IJIOB M KPEMHMUS : MeTOIMUECKHe YKa3aHUsl K TPAaKTUUeCKUM
3aHATUAM [i1s1 OakanaBpoB / VIpKyT. Toc. TexH. yH-T, 2012. - 44,

5.1.3 MeTtouueckue yKa3aHHs AJIs1 00yJaromuxcs mno j1a6opaTopHeIM padoram:

Mertaniypruueckie TeXHOJIOTHH : METOAUUYECKHe YKa3aHUsl 10 BBITIOJTHEHHUO 1abopaTOpHBIX
paboT 10 HarpaB/IeHUIO TIOATOTOBKY OaKamaBpoB «MeTasuTyprusi» OUHOU U 3a0YHOH (OPMbI
oOyuenust / IpKyT. Hall. Ucc/iefl. TexH. YH-T ; cocT. B. B. J)KmypoBa. — UpkyTck : UPHUTY,
2018. —12c.

5.1.4 MeToauueckue yKa3aHus /IS 00yUYaroIUXCA M0 CAaMOCTOATeTbLHOM padoTe:

1. Harmicanue pedepata

Llesb paboThI - MPUOOPECTH OTBIT CAMOCTOSATETLHOW TBOPUECKOH /1esITe/TbHOCTH,
MPO/IeMOHCTPUPOBATh

CIOCOOHOCTH K UCIO/Tb30BAaHUIO TBOPUYECKOTO MOTEHI[HasIa, IOBBICUTH OOIIeKY/IbTYPHBIMI
YPOBEHb.

3aganue Ha CPC

Hannbiii Bug, CPC ripefnosiaraeT MHAUBUAYATbHOE CaMOCTOSITe/IbHOE BBITIO/IHEHHE MTMCbMEeHHOM
paboTsI (pedepara) 10 Mpe/IoXKeHHOM TeMaTHKe C UCTI0/Tb30BaHNEM TepeyuHsi peKOMeHyeMbIX
JIUTepaTypbl U MHGOPMALMOHHBIX PECYPCOB.

[TpuMepHasi TeMaTHKa pedepaTtoB (4 cemecTp):

1. OCHOBHBI€ Orepalu TeXHOJIOTHYeCKOTro MpoL{ecca U3roTOB/IeHUS U3/e/Tii MeTO/I0M
MOPOILKOBOM MeTa/llTypruu

KoMro3uTHbIe TTOPOIITKOBEIE MaTepUasIbI

MeTo/bI TTO/TyueHus TTIOPOLLKOB MeTaJIOB, UX (POPMUPOBAHKS U MPOLIECC CIIeKaHHUs
OU3MKO-MeXaHUUeCKHe OCHOBBI 00pab0OTKH MeTasl/IoB /IaB/IeHUEM

Harpes MeTarsina fyisi 00pabOTKY /laB/ieHeM W HarpeBaTe/ibHbIe YCTPOUCTBA
[IpokaTHOe IMPOM3BO/CTBO

[Tpor3BoACTBO pacpoCTpaHeHHbBIX BUIOB IIPOKAaTa

[Tpou3BoCTBO GECIIOBHBIX M CBApPHBIX TPYO

[Tpor3BOACTBO CrieluanbHbIX BUJJOB MPOKaTa

Bosiouenue

IIpeccoBanue

Pa3penvrenbHbIe onepalydy TUCTOBOW IITaMITOBKU

dopmour3MeHsoIIYe Orepaliy JIMCTOBOM IITaMITIOBKU

O6opy10BaHKe U UHCTPYMEHT JI/1s1 TACTOBOM IIITaMIIOBKH

[pyrue criocoObl TUCTOBOM IITaMIOBKH

LCooONa~WN

_
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2. IToAroToBKa K IpakTUYeCKUM 3aHATUAM

Lens - opMrpoBaHre B X0/ 3aHSTUM KOMITeTeHL[1I, pa3BUTHe HAaBbIKOB MeTaslyypruyeckKux
pacueTos.

3aganue Ha CPC

V3yunTh OCHOBHYIO Y IOIIOJIHUTE/IbHYIO JINTEPATypPy MO TeMe MpeZCTOsIero npakTuyeckoro
3aHATHS.

PekomMeHzia1y K BBITIOJIHEHUIO 3a[jaHUS

[Ipu noAroToBKe K NpakTUYeCKOMY (CeMUHApCKOMY) 3aHSITHIO C/ie/lyeT B [IepBYI0 Ouepeb
paccMOTpeTh BONPOCHI 10 TeMe 3aHATHSA. I1py MoAroToBKe K NpakTU4eCKUM 3aHATUSIM
Heo6x0/1MMo TIpopaboTaTh MUTepaTypy, yKa3aHHYIO Mpero/iaBaTeseM, B o0beMe U3ydaeMou
Tembl. CaMOCTOsITe/IbHOE U3y4UeHre pa3/ie/ioB Kypca MPOU3BOAUTCS C UCTIOIb30BaHUEM
JIUTepaTypPHbIX UCTOYHUKOB U UHTEPHET-PeCypCoB.

PekoMeHyeMbIil rpadUK BbITOHEeHUs OTAebHbIX 3TarnoB CPC

O6yuatornumiicsi 3Hakomutcsi ¢ PITI, B KOTOpPO#1 yKa3aH rnepeueHb MPaKTUUeCKUX 3aHSATUNA U
peKoMeH/lyeMasi OCHOBHasl U [JOTIO/IHATe IbHas JIMTeparypa.

3. OcdopmsieHre O0TUETOB 110 J1TabopaTOpHBEIM paboTam

[Mepen poBesieHHeM 1abOpaTOPHBIX PaboOT BCce oOyyatoryecs: 06s13aHbl 03HAKOMUTBCS C
NpaBW/IaMU OXPaHbI TPY/la U CTPOTO UX BBIMOMHATD. K BBINO/IHEHNIO 1ab0paTOpHBIX paboT
JIOTTYCKarOTCsl 00yYaroIuecs, poC/yIaBIIie MHCTPYKTaX 10 TeXHUKe 6e30TMacHOCTH U CJie/laB
COOTBETCTBYIOLIYIO 3aMMCh B )XypHase 1o Th B ayjuTopus, npejHa3HaueHHOH [i7sk IPOBeJieHusT
71abopaTopHLIX PaboT 1Mo AAHHOM AUCIUTIIAHE.

1. 3aganue Ha BbITIOTHEHKE 1TabopaTOpHOI paboThI 00YUAOIIUIACS TT0/Ty4YaeT Ha MpebIAyIeM
3aHsTUM. [1py MoAroToBKe K 1abopaTopHOi paboTe obyyaroluiics 00s13aH 03HAKOMUTBHCS C eé
Cofiep)KaHreM, TIOBTOPUTh WA U3YUYUTh TEOPETUUeCKUI MaTeprasl, OTHOCSIIMICS K paboTe,
WCII0JIb3YysI PEKOMEHAYEMYIO JIMTEPATypPy, TIOHATD 1ieJ/Tb U 33/1a4u pabOThI.

2. K Hauany 3aHsATHIA 10/DKHA OBITh ITOTOTOBJIEH I1a0J/I0H OTYeTa Io 1abopaTopHOi paboTe, B
KOTOpbIN He00X0IUMO He0OX0IUMbIe PACUETHBIE (HOPMYJIbI, TIOATOTOBUTH TaOIULIBI /IS
HabJroIeHn .

OtuéThl TI0 JabopaTOpHBIM paboTam 0OPMIISIOTCS B COOTBETCTBUM C TPeOOBaHUSIMHU
METOAMUECKUX YKa3aHWUH TI0 BITTOJIHEHHIO JlTabopaTopHbIX pabot u TpeboBanusimu CTO «027-
2021 CUCTEMA MEHEI)KMEHTA KAUECTBA. YuebHo-MeToguuecKasi 1esiTeTbHOCTb.
OO61me TpebOBaHUS K OpraHW3aluy U MPOBeIeHUI0 1abopaTOpHBIX paboT»

4. TecTrpoBaHUe 10 paszesnam AUCLIUIIIUHBI

Llenbto NOATOTOBKY K TeKyIlleMy KOHTPOJIFO 3HaHWH (TeCTUPOBaHKIO) SIB/ISIETCS 3aKperieHue
3HaHUM 10 pa3ziesiaM (TeMaMm) 0 KayKJoMy paszieny AUCLUIIMHBL "MeTaulypruyeckue
TeXHOJIOTUU".

ITpu MOATrOTOBKE K TeCcTy obydaroiiemMycsi Heo6xouMo nmpopaboTaTh TeOpPeTHUECKUI MaTepyat
JVCLIUIIMHBI, KOHCIIEKT JIEKLIUM.

3aganue Ha CPC

[Ipu MoAroToBKe K TECTUPOBAHUIO CAMOCTOSITENIbHO M3yUNUTh TEOPETUUECKUW MaTepral C
MOMOII[bI0 OCHOBHOMU U JIOTIOJIHUTEIbHOM JINTepaTyphbl U MH(OPMALIMOHHBIX PeCypCOB U
IIPOYMTATh KOHCIIeKT JIEKLJMOHHOI'0 MaTepuaria.

PekomeHzia1um no BBINOJTHEHUIO 3a/laHUN

[17151 yCIielHOTo BBITIO/THEHUS TeCTUPOBAHMsI 00yUaroleMycsi peKOMeH/1yeTCsl BOCII0/Tb30BaTbCs
KOHCITEKTOM JIEKLIMM U 3aKPeIUTh TeOpeTUUeCKue CBeJ|eHUsI U3yueHrueM JOMNOTHUTeTbHOU
JIATepaTyphl.

PekoMeHyeMbIil rpadUK BhITOHEeHUs OTAeMbHbIX 3TarnoB CPC

[ToaroroBka K TeCTUpOBaHUIO IPOBOMUTCS T10C/Ie OCBOEHUSI MaTepuasa paszeJa, /11 KOTOpOoro
TIpe/lyCMOTpPEeH TecT.
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5. [TpopaboTKa pa3sziesioB TeOpeTHYeCcKoro Marepuasna

Lesb paboThl

[TprobpecTy OMBIT CAMOCTOSITe/TbHOM paboThl, pa3BUTh 06a3y TeopeTUUecKUX 3HaHUM 10
HaIpaBJ/IeHUIO JUCLIUIIVHEL.

3aganue Ha CPC

Hannbiii Bug CPC ripeinosiaraeT caMOCTOsITeIbHOE U3yueHre UH(POPMaI[MOHHBIX UCTOYHUKOB C
VICII0/Ib30BaHKEM TepeyHsi peKOMeHyeMOoU TMTepaTypbl U MHGOPMAL[MOHHBIX PECYPCOB.
PekomMeHzia1y 1o BBITIOJIHEHUIO 3a/JaHUs

OO6yuaroruiicsi ipy BbINOHEHUH AaHHoro BrZa CPC MOXKeT Mo/b30BaThCs Kak
peKoMeH/lyeMbIMU OCHOBHOM U [J0TI0/IHUTeTIbHOM JINTepaTypoil U MH(POPMaLMOHHBIMU
pecypcami, Tak U Mo/j0MpaTh U UCI0JIb30BaTh HOBbIe MH(POPMAL[MOHHbIE UCTOUHUKH TI0
HaIpaBJ/IeHUIO JUCLIUIIVHEL.

PekomMeHiyeMblii rpaMK BBINOHEHUs OTenbHbIX 3Tanos CPC

B Teuenue cemectpa obyuatoruiicst 3Hakomutcsi ¢ PTT]I, B KOTOpO# yka3aH riepeueHb
MPAKTUUECKUX 3aHSATUM U peKOMeH/lyeMasi OCHOBHasl U [JOTIO/THUTe/IbHAs InTepaTypa.
Kpurepun o1ileHKM KauecTBa BHITIOJIHEHNST pabOThI

[TpoBepka ypoBHS1 c)OpMHUPOBaHHOCTU KOMITETEHLIUM B BU/le UHAWBHU/1YaJIbHOTO YCTHOTO
cobecej0BaHUS TI0 OZJHOMY M3 TEOPETUUECKHUX BOMPOCOB 3aueta MJIU 3k3ameHa

7. TloarotroBKa npe3eHTalyi (Kak pe3y/bTaT MPOPab0TKH TeOPEeTHUECKUX Pa3/enioB
JWCLIUIUIMHBIL, OK/Ia/ 110 TIpe3eHTaly WU YCTHBIN OTpoC)

OO6yuatorpecst TOTOBST MPe3eHTalUI0 TI0 BLIOpaHHOU TeMe (I0MyCKaeTcst ToroToBKa 1
Tipe3eHTaluy ABYMsi-UeThipbMsi 00yUaroIUMKICs) 1 AearT AOoK/Ial.

Temarurka npe3eHTanu (7 cemMecTp):

. Ob11jast XxapakTepucTHKa (peppoCryiaBOB U MX Ha3HaueHue

. [Ipon3BO/CTBO CI1J1IaBOB KPEMHUS

. [Ipon3Bo/iCTBO CII/1aBOB Maprasiia ¥ MapraHsia

. [Ipon3Bo/CTBO Cr/IaBOB XpOMa U Xpoma

. [TpousBo/icTBO heppoBoIb(pamMa

. I[TpousBoacTBO heppomonmbaeHa

. [Ipon3BoacTBO peppoTrTaHa

. [Ipon3sBozcTBO (heppoBaHays

. [Ipon3Bo/CTBO Cr/1aBOB C LUPKOHUEM

10. TIpon3BoOACTBO CIIJIABOB PeIKUX MeTaslIoB

11. DKOHOMUKA U OpraHu3al[ys IPoU3BOACTBa (heppOCI/IaBOB

12. TInanupoBKa (eppoCIiyIaBHBIX LIEXOB U TEXHUKA 06e30MmacHOCTH

KpuTepuii olleHMBaHYA: TTOIHOTAa PaCKPBITHSI TeMbI, O()OPMJIeHHE, OTBEThI Ha BOMPOCHI
ayJJUTOpPHUH.

OO UT A, WN -

8. Pemienue crierjyaabHbIX 3a/1a4

Hens

ITpoBepuTh yCBOEHHE METOUKM pacyeToB (0asaHCOB, pacxo/ia peareHTOB U T.I1.) Kak
COCOOHOCTH BBITIONHATH HEOOXO0/[UMbIe pacueThbl B MeTa/Typruueckux mpoliieccax.
3aganue Ha CPC

OO6yuaroruiicsi oc/ie MPaKTUYeCKUX 3aHATHHN 110 TeMaTHKe 3a/lad CaMOCTOSITe/IbHO pelllaeT CBOU
BapUaHT 3a/lauy U CJaeT MperojaBaTre/ito B TeyeHe CeMecTpa Ha IIPOBepKY.
TpeboBanusi K popme U Cofiep>KaHUIO OTUETHBIX MaTepHasioB

3ajiaua pemraeTcs Mo OT/IeTbHOCTH, 0(hOPMIISETCS KaK OOBIYHBIN TEKCTOBBIM IOKYMEHT B
PYKONMCHOW Wi KOMITbIOTEPHOU (popMe.

PekoMeHyeMbIii rpadUK BbITOHEHUs OTAebHbIX 3TanoB CPC
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CaMocTosiTeTbHO BBITIO/THEHHBIE 3a/lauk (110 OT/e/IbHBIM TeMaM) C/Iat0TCs TIperoziaBaTesito Ha
TIPOBEPKY 1ocsie pa3bopa ee TeMbl Ha TIPaKTUUECKOM 3aHSTHU.

9. [logroroBka K 3auety

Lenb

[TpoBepka c()opMHPOBAaHHOCTH KOMITETEHL[MI B MIepUOJ, U3yUYeHUs] JUCLUIIMHBI.
3ananuve Ha CPC.

OO6yuaroruiicst oy4aeT /i/1s1 TOATOTOBKY IepeueHb BOMPOCOB K 3a4eTy I0 TeMaTHKe
JUCLIMTIIUHBI C YY4eTOM MPOBepKH C(hOPMUPOBAHHOCTU KOMIIeTEeHLUH.

TpeboBanus K popme U CofiepKaHUIO OTUETHBIX MaTepHasioB

3aueT NMPOBOJUTCS B BHZIe YCTHOTO coOeceZoBaHMsI TI0 BOMPOCaM, BEIHECEHHBIM Ha 3auer.
PekomMeHiyeMblii rpadMK BbINOHEHUs OTenbHbIX 3Tanos CPC

[ToaroroBka K 3aueTy OCYILLeCTBIISIeTCSI HA 3a4eTHOM HeJierte.

10. TTogroToBKa K KOHTPOIBLHBIM paboTam.

Lenb - 3aKperieHUs1 HABLIKOB pellieHUs 3a/jau B 00/1aCTH I'UIpOMeTa/ Ty Pruu.

3azanue - riepesi KOHTPOJIbHOM paboTO OBTOPUTE MaTepHasl MPAaKTHUeCKUX 3aHSTHH.
Kputepuii oLieHUBaHUS - MPaBU/ILHOCTh PellleHus 3a/lay B BADUAHT KOHTPOJIbHOUM PabOTHI.

1. MeTasutypruueckue TeXHOJIOTHH : METOAMUECKHe YKa3aHUsl [JIsi CAaMOCTOSITeIbHOM paboThI:
TI0 HaIlpaBJIeHUIO MTOATrOTOBKH OakanaBpoB 22.03.02 "Metamtyprus” / VIpKyT. Hatl. MCCTef,.
TexXH. YH-T; cocT. A. A. Bacunees. Pa3g. 1, 2017. - 22.

2. MeTannypruyeckue TeXHOJIOTUU (JIUTeHOe MPOM3BO/ICTBO) : MeTOUYeCKHe YKa3aHusl AJIst
CaMOCTOsITe/IbHOM pabOThI CTYZEHTOB T10 HalpaB/eH! o Mo AroToBku 22.03.02 «MeTanmyprusi»:
nipousb IOATOTOBKY «MeTasuTyprusi LBETHBIX, PeJKUX U 06/1IarOpoAHBIX MeTayuioB» / VIDKyT.
Hall. UCCiell. TexH. YH-T ; cocT. A. B. Hukanopos. — Wpkytck : UPHUTY, 2017. — 10 c.

3. Metannypruyeckue TeXHOJOTUU (JIUTeHOe MPOM3BO/ICTBO) : MeTOMYeCKHe YKa3aHus JJIst
nabopaTOpHbIX paboT CTy/I€HTOB TI0 HarpaB/eHUto MOATr0TOBKY 22.03.02 «MeTtautyprsi»:
nipousb IOATOTOBKY «MeTasuTyprusi LBETHBIX, PeJKUX U 06/1arOpoAHBIX MeTayuioB» / VIpKyT.
Hall. MCc/iefl. TexH. yH-T ; cocT. A. B. Hukanopos. — Upkytck : UPHUTY, 2017. — 17 c.

6 DoHJ OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEe)XYTOYHOM aTTeCTaluy Mo JUCHMUIIUHE

6.1 OneHOYHBIe Cpe/CTBA /i/isl IPOBe/eHUs TeKyIlero KOHTPOJis
6.1.1 cemectp 3 | Pemienue 3ajau
Omnucanue nponeaypel.

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

B KoH1Ie cemecTpa 00yuaroImuiicsi cjaeT rpero/iaBaTesTio BbIIO/HEHHOe 3a/jaHue (0myCKaeTcst
c/laua BBITIOTHEHHOTO 3a/IaHusl B 3/IEKTPOHHOM BU/IE)

KpuTtepun oneHUBaHus.
[TpaBUIBHOCTE pellieHys 3a7,a4uu

6.1.2 cemectp 3 | Tect
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Omnucanue nponeaypel.

[Ipu MoAroToBKe K TeCTUPOBAHUIO CAMOCTOSTEIBHO U3yUNUTh TEOPEeTUUeCKUH MaTeprall C
MOMOILIbI0 OCHOBHOM U JIOTIOJIHUTEIbHOM JINTePaTypbl U UH(OPMALIMOHHBIX PeCypCOB U
MPOUMTATh KOHCIIEKT JIEKL[MOHHOTO MaTepuasa (Tipe3eHTaluu).

BrI00p MpaBUIBHOTO BapraHTa U3 2-4 Tpe/I0XKeHHbIX.

IIpumep Tecra:

1. Kakoro criocoba Bblllle/lauiBaHusI He CYII[eCTBYET:

A) aruraruonHoe B) ¢uioTaiirionHoe B) nepkosisitjuoHHoe [7) aBTOK/1aBHOe

2. HazoBuTe caMblii pacripoCcTpaHeHHbIH crioco0 BhIle/laudBaHus LIMHKCO/IeprKalllero
CBIPBSI:

A) aruTalMoHHOe NPOTHBOTOYHOE BhIllle/lauiBaHKe

b) xyuHoe BrIlje1auMBaHye

B) 6akrepuanbHOe BhillleslauBaHue [') KIOBeTHOe BhbIllle/lauiBaHue

3. Ha3oBuTe OCHOBHOM CIIOCOO OUMCTKU MeJbCO/IePIKallX pacTBOPOB: A) copOrust

b) ruaponuTuueckasi ouMcTka B) XxvMmuueckasi ouMcTka

I') >)xugKOCTHas SKCTpaKLys

4. Kakue MeTasuibl He MOJIy4al0T MeTO/I0OM KYyUHOT'O WM TI0J3€MHOT0 BhbIllje/launuBaHus: A)
30/10TO

b) meaw B) cBunel I') ypan

5. Ha3oBuTe 0CHOBHOM pacTBOPUTE/Ib, UCII0/Ib3YEeMbIM B TUAPOMeTa/UTyPruy /Il U3BJIeYeH s
30J10Ta U cepebpa W3 MUHEpaIbHOTO ChIPhSI:

A) «uapckast Bogka» b) 1iuanuj HaTpus

B) rugpokcu Hatpus [') THOKapOamu

KpuTtepun oneHUBaHuUs.

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

6.1.3 cemectp 3 | Y cTHBIN Onpoc
Onucanue npoueaypsbl.

Lens paboTHI

[Tpro6pecTy OTBIT CaMOCTOATeTHLHOM eI Te/TbHOCTH, MPOIeMOHCTPHUPOBATh CITIOCOOHOCTH K
CaMOCTOSITe/IbHOMY MCIO/Ib30BaHUIO 3HAHWM U YMEeHHH 10 NMOUCKY MH(OPMaLMHY TI0 BbIZAHHOMY
3a/laHHUIO.

3aganue Ha CPC

Haunnbiii Bug CPC nipeanonaraetT UHMBUIyalbHOE CAMOCTOSITe/TbHOE U3yueHre JTIUTepaTyphl,
VHTepHeT-PeCypCoB /ISl TOATOTOBKY K YCTHOMY OITIPOCY.

[Ipumep 3ajaHus:

1. [laiiTe oripefiesieHrie MeTaslIaM.

2. Ha3oBuTe ¢pusnueckre U XuMUUeCKre CBOMCTBA XapaKTepHbIe [T MeTaslIoB.

3. Kakue MeTasibl OTHOCATCS K «JIETKAM MeTajliam»?

4. Kakvie MeTasibl OTHOCATCA K «TsDKeIbIM MeTajijiam»?

5. Kakuie MeTaslIbI SIBJISTIOTCS «0/1aropoHBIME» ?

6. Kakue MeTtasibl OTHOCATCS K «PeIKUM MeTasiam»?

7. HazoBuTe 0CHOBHbIE ()OPMBbI HaX0XKJEeHUs MeTaslJIOB B IIPHUPO/eE.

8. [atite onpegenenue Knapka metasnia.

9. YUto Takoe pyza?
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10. Yto nmoHMMaeTcs 1oJ, IOHATHEeM MeCTOPOXAeHue?

11. Ha3oBuTe OCHOBHbI€ IIPOMBILLITIEHHbIe MUHepasibl Me/H.

12. Ha3oBuTe ocHOBHbIe 00/1aCT TIPUMEHEHUST MeJH.

13. Ha3oBuTe OCHOBHble MUHepa/ibl HUKeIs.

14. KakoBa cTpyKTypa noTpebieHust HUKesisi?

15. Ha3oBuTe OCHOBHBbIE XMMUUECKHe U (PM3UUYeCcKre CBOMCTBA CBUHLIA.
16. Ha3oBuTe 0OCHOBHbIe MUHepa/ibl CBUHLIA.

17. KakoBa cTpyKTypa rotpebieHus CBUHLIA?

18. HazoBuTe OCHOBHBIE METOZBI JOOBIUH ITOJI€3HBIX UCKOTIAeMBbIX.

19. Ha3HaueHwue 1poiieccoB ApobieHUs U U3MeTbUeHuUs].

20. [TaiiTe oripeesieHue TIOHATHUS CTeTIeHb Apo0/ieHust (M3Me/TbUeHus).
21. Ha3oBuTe 0OCHOBHBIE CII0COOBI 0OOTalleH sl TI0/Ie3HbIX UCKOTIaeMbIX.
22. Kakwue criocoObl BhIlIe/IauMBaHUsI META/JIOB BbI 3HaeTe?

23. Ha3oBuTe OCHOBHBIE CITI0COOBI OUUCTKH MeTaslyICoepyKall[iX PaCTBOPOB.
24. Kakue cnioco0Obl Bbl/leIeHHsI METa/IOB U3 PACTBOPOB BbI 3HaeTe?

25. HazoBuTe OCHOBHBIE BU/IbI 0OXKHUTa.

26. Kakue npoyKTbl MOT'YT 00pa30BBIBaThCS B IPOLiECCe T/IaBKU?
HasoBuTe 0CHOBHBIE BH/IbI [1/1aBOK.

28. Ha uem oCcHOBaHbI CrIOCOOBI aBTOT'€HHBIX TI/IaBOK?

29. Ha3oBuTe 0CHOBHBIE CI1I0COObI paMHUPOBAHUSI MeTaJl/IoB.

Kpurepumu oneHuBanus.
[TomHOTa OTBETa Ha BOMPOC.

6.1.4 cemectp 4 | Pemienne 3ajau
OnucaHue npoueaypsbl.

ITo maHHOM TemMaTHKe pa3esnoB AUCLUIUIMHBI 00yJarIUMCs 1T0csie pa3bopa rpruMepa peleHus
3a/lauM Ha TIPAKTUUeCKOM 3aHSITUM BbIJJaeTCsl UHIUBUYaabHOU 3a/jaHue (COT/IacHO BapUaHTy 110
COMCKY B CPYIIIE) [7Is1 CAMOCTOSITEe/IbHOTO BLITIOJTHEHUS 3a/1aHKSL. .

B KoHIIe cemecTpa 00yuaroIuics ClaeT Mpero/iaBaTesTio BBITOJTHEHHOe 3a/jaHue (0myCKaeTCst
c/laua BBIOJHEHHOT 0 3a/laHUs B 3/IEKTPOHHOM BU/IE)

KpuTtepuu onieHUBaHusl.
[IpaBUABLHOCTD pellieHus 3a[jauun
6.1.5 cemectp 4 | Pedpepar
OnucaHue npoueaypsbl.

[laHHBI BUZ, CaMOCTOSITe/TbHOM PaboThI Mpe/[TosiaraeT MHAUBUYaTbHOe CaMOCTOSITeTbHOe
BBINOJIHEHUe MUCbMeHHOU paboThl (pedepara) 1o rpe/jioKeHHOW TeMaTHKe C UCI0/Ib30BaHHeM
repeuHsi peKOMeH/lyeMbIX JIUTepaTypbl 1 MHPOPMAaL[MOHHBIX PecypcoB. B Hauasne cemecTpa
oOyuatoliuiicsi BBIOMpaeT 0Hy U3 Mpe/IoKeHHbIX TeM [IJIsl HarrcaHus pedepara (CoryiacHO
MOPsIIKOBOMY HOMepY B CITMCKe rpytmbl). [locie caMoCTosiTeTbHOTO M3yUeHtsi peKOMeHlyeMou
JIUTepaTyphl Ha MoC/ieiHel Hejjesle ceMeCTpa CTYZAEHT 0/DKeH NpeJioCTaBUTh TIpero/jaBaTesTto
OTYeTHBIN JOKYMEHT 110 IaHHOMY BUJTy CaMOCTOSITe/IbHOU paboThl B BUzie pedpeparta (TEKCT
pecdepaTa fomkeH ObITH BBITIONMHEH ¢ romornkio 1K, Ha mucTax Gesoii 6ymaru ¢popmara A4,
odopmiieHHbIH B cooTBeTcTBUM ¢ CT0.005-2020). Jonyckaetcsi caaua pepepaTta
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TIpero/iaBaTesito B 3/IeKTPOHHOM BHU/€.
Tembl pedepaToB NpHBe/ieHbl B METOUUECKUX yKa3aHUSIX 110 CAMOCTOSITe/TbHOM paboTe
CTY/IEeHTOB.

KpuTepuu onieHUBaHM.

[TonHOTa pacKpbITHS TEMBI, Mpe/JlaraeMo A1/isl HanrcaHus pedepara; epeueHb UCTO0b3yeMbIX
HCTOYHUKOB ¥ YPOBEHb KOMITU/ISTUBHOCTH 110 TeMaTUKe; KaueCcTBO O()OpPMIIeHHSI.

6.1.6 cemectp 4 | Tect
Omnucanue npoueypsl.

[1pu MoAroToBKe K TECTUPOBAHMIO CAMOCTOSITEIbHO U3yUUTh TEOPETUUECKUN MaTepral C
TIOMOILL{bI0 OCHOBHOM U JIOTIOJTHUTE/IBHOM JIMTepaTypbl U MHPOPMAaLMOHHBIX PECYPCOB U
MPOYMUTATh KOHCIIEKT JIeK[JMOHHOTO MaTepuasa (Tpe3eHTaLun).

BrI160p npaBu/IbHOTO BapraHTa U3 2-4 Mpe/I0’KeHHBIX.

IIpumep TecTa:

1. Yro Ha3bIBaeTcs “371eMeHTOM”?

a) TBepble BellecTBa C OIpeie/ieHHON KPUCTA/ITMUeCKO# perieTkoid. 6) COBOKYITHOCTh aTOMOB
C OJMHAKOBBIM 3apsiZioM si7pa.

B) BeiriectBa, J00bIBaeMbie U3 36MHOM KOPBI.

2. Uto Ha3biBaeTcs “MUHepaom”?

a) TBep/bie MPUPO/IHBIE 3/IEMEHTHI U UX TIPUPOAHbIe XUMUYeCckKre coeuHeHus1. 0) JTroOble
XUMHUYeCKUe COeIMHEeHNSI.

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

3. Kakoit XMMHU4eCKuii 31eMeHT MPUCYTCTBYET B 3 MHOM Kope B TTpeo0sia/iatoiieM KomuyecTBe?
a) Amomunuii 6) JKeneszo

B) Kucnopog,.

4. Uto Ha3bIBaeTcs “pygoun”?

a) JIroboe MpUpoAHOe CKOTIIEHHe MUHEPAJIoB.

0) [TpupoaHbIM MaTepHarl, 100bIBaeMbIM U3 3eMHOM KOPHI.

B) Marepuan Takoro MecTopo)XieHusI I0JIe3HbIX UCKOIaeMbIX, KOTOPbIM S3KOHOMUUECKU
BBITO/THO TiepepabaThIBaTh [Jisl U3B/IeueHUsl LIeHHbIX KOMIIOHEHTOB.

5. Kakue 31eMeHThI OTHOCATCSA K Ipymnne “MeTa/yioB”? a) Vimeronye BbICOKYIO TeMITepaTypy
T71aB/IeHUS

6) O6nazarorye 0COOBIM TUITIOM KPHUCTA/ITMUECKOH PEIIeTKHA U BBICOKUMH 3HAU€HUSIMU
3/1eKTPOIPOBOJHOCTH U TEIJIOIIPOBOJHOCTH .

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

0) Au, Ag, Pt

B) Be, Ba, Mg .

7. KakoBo 3HaueHue K/apka Ajisg KpeMHUs1? a) 50 %

0) 8,8 %

B) 29,5.

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

6) OKCHJOB U THIPOKCHUIOB

B) CW/IMKaTOB U a/IlOMOCU/IMKATOB.

9. KakoB MakCUMasbHbIN JuamMeTp KyCKOB Py/bl, MOCTYIALel Ha MeTa/lylypruueckoe
TIpeATIPUSITHE TIPY LIIAXTHOM CTI0CO0e A00BIuM MoJIe3HOT0 UCKOTIaeMoro?

a) 1500 mm
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0) 75 Mmm

B) 300 MM >

10. Yto Ha3wIBaeTcs “TexHojoruen”?

a) COBOKYITHOCTB TTPOL[eCCOB IepepaboTKK PyIHOTO ChIPbsi B OPYUS ¥ CPe/ICTBA MTPOMU3BO/ICTBA
Y IOTpeb/IeHus

0) [Tporeccsl ¢ UCTIOB30BaHKUEM MeXaHW3alliy U aBTOMaTH3alux

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

Kpurepumu oneHuBanus.

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

6.1.7 cemectp 4 | OTuer no s1abopaTopHOI padoTe
Omnucanue nponeaypel.

ITepex ripoBeieHeM J1abopaTOpPHBIX PaboT Bce oOyuvaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBU/IAMU OXPaHbI TPY/la ¥ CTPOTO UX BBITOMHATH. K BbINO/HEHHUIO 1abopaTOpPHBIX paboT
JIOTTYCKarOTCsI 00yYaroIyecs, MpoC/yIaBIlIie MHCTPYKTaX 110 TeXHUKe 6e30TMacHOCTH U CJiesiaB
COOTBETCTBYIOLIYIO 3aIich B )XypHase 1o Th B ayquTopuu, npeHa3HaueHHOM /1J1s1 TIPOBe/IeHUsI
71abopaTOPHBIX PabOT MO AaHHOW AUCIUTUIAHE.

1. TIpu mogroToBKe K m1abopaTopHOM paboTe oOyuaroiuiicss 00si3aH 03HAKOMUThCS C eé
cofiep)KaHreM, TIOBTOPUTh WA U3YUUTh TEOPETUUeCKUI MaTepuasl, OTHOCSIIMIACS K paboTe,
WCTIO/b3Ysl PEKOMEeH/IyeMYT0 JINTepaTypy, MOHSTH 1ieJib U 3a/jauid PabOThL.

2. K Hauany 3aHsATHIA 10/DKHA OBITh MTOTOTOBJIEH I1a0J/IOH OTYeTa To 1abopaTopHOi paboTe, B
KOTODbIM He0OX0ANMO HeoOXorMble pacuéTHble (HOPMYJIbl, TIOATOTOBUTD TaOIULIbI JIIsT
Ha0JII0IeHUH.

3. Otuet odopmisieTcs AJisd Kayko 1abopaTopHOM paboThl. OTUET AO/DKEH CO/leP)KaTh
Ha3BaHUe paboThI, U3/10)KeHHe Lie/T U 3aiay paboThl, KpaTKOe TeopeTHUecKoe BBeJjeHe, CXeMy
yCTaHOBKM M KPaTKOe OTMMCaHKe MeTOJUKH MPOoBejeHNst paboThl, Tab/MLly C ONBITHBIMU U
PacUETHBIMU IaHHBIMU; TPadUKu (TaMm, TAe 3TO TpebyeTcsi), ClipaBOYHbIe JaHHbIE, BHIBOJBI 110
paboTte. OTUéTHI 10 TabopaTOpHBIM paboTam 0hOPMJISIFOTCSI B COOTBETCTBUM C TPeOOBaHUSIMHU
MeTO/[UUeCKUX YKa3aHWH 110 BBITIOIHEHUIO TabopaTopHbIX paboT u TpeboBanusimu CTO «027-
2021 CUCTEMA MEHE/IJ)KMEHTA KAUECTBA. YuebHo-MeToguuecKasi 1esiTeTbHOCTb.
OO61mue TpebOBaHMS K OpraHM3al[y U MPOBeIeHNI0 1abopaTOPHBIX PaboT».

4. Ipu 3ammuTe OTYETa IMPOBEPsieTCsl 3HaHWe TeOPeTUYeCKOTo MaTeprara COOTBETCTBYHOLUX
pa3esioB Kypca ¥ BOIPOCOB METO/IMKH, CBSI3aHHOM C BBITIOTHEHHEM PabOTHI.

ITprMep KOHTPOJILHBIX BOTIPOCOB K 3aIuTe gabopaTopHOM paboTh! "OKHUCIUTETBHBINA 00KUT
CyIb(QUIHBIX MeJHbIX KOHLIEHTPaToB'":

1. Lenb OKMC/IUTETBHOTO 00XKUTa MeJHBIX KOHLIEHTPATOB.

2. Jecynsdypusarus rpu ooxxure.

3. HazoBuTe OCHOBHbIE XUMHUYeCKUe PeaKLMU MPH OKUCIUTeIbHOM 00)KUre MeJHbIX
KOHL|eHTPATOB.

4. Temriepatypa o6kura u TeMriepaTypa BocTylaMeHeHus Cyb(puioB.

5. YcnoBus mpoBeieHust 00Kura.

6. Y CTpPOUMCTBO MHOI'OTIO/JOBOM MUy 1 TeUu KHUIISILEero CJIosl.

7. Pe3ysibTaThl 3KCIIePUMEHTA.

KpuTepuu onieHUBaHMA.
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[TpaBUIBHOCTH OOPMJIEHHSI OTUETOB U N10JIHOTA OTBETOB HAa BOIIPOCHI 110 KOHTPOJIbHBIM
BOIIPOCaM.

6.1.8 cemectp 5 | OTuer no y1abopaTopHOi padoTe
Omnucanue npoueaypsl.

[Tepex ipoBeieHNeM J1abOpaTOPHBIX PaboT Bce oOyyaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBWJIaMU OXPaHbI TPY/la U CTPOTO MX BBIMOJHAT. K BHIMO/IHEHHMIO 1ab0paTOPHBIX pPaboT
JIOTYCKar0TCsl 00yYaroIyecs, MpoC/IyIaBIlIye MHCTPYKTaX 110 TeXHUKe 6e30TMacHOCTH U CJiesiaB
COOTBETCTBYIOLIYIO 3aMiCh B )XypHase 1o Th B ayquTopuw, npejHa3HauYeHHO! /17 IPOBeIeHUST
nabopaTopHbIX paboT Mo JaHHOW AUCLUTIIAHE.

1. Ipu moAroToBKeE K JlabopaTopHO# paboTte 00yuaroIuiics 00si3aH 03HAKOMUTBCS C eé
Cofiep)KaHreM, TIOBTOPUTh WA U3YUYUTh TEOPETUUECKUI MaTepuasl, OTHOCSIIUICS K paboTe,
WCII0JIb3YysI PEKOMEHYEMYIO JIUTEPaTypy, TIOHSATD 1ieJTb U 33/1auu pabOThI.

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

3. OrtueT odopmsieTcst jisi KaKAo# 1abopaTopHO# paboThl. OTUET JO/KEH COJIeP>KaTh
Ha3BaHHe paboThI, U3/10)KeHHe Lie/T U 3aiay paboThl, KpaTKOe TeopeTHUeCcKoe BBeJjeHHe, CXeMy
YCTaHOBKH M KPAaTKO€ OTHMCaH1e MEeTOJUKH MPOBeIeHUst pab0ThI, TAO/IUITY C ONBITHBIMUA U
PacUETHBIMU IaHHBIMU; TpadyKy (Tam, Te 3T TpebyeTcsi), CripaBOYHbIe JaHHbIE, BHIBOJBI 110
pabote. OTYéThI M0 TabopaTOpHBIM paboTam 0hOPMJISIFOTCSI B COOTBETCTBUM C TPeOOBaHUSIMHU
METOANUECKUX YKa3aHWUH TI0 BBITTOJIHEHHIO JlTabopaTopHbIX paboT u TpeboBanusimu CTO «027-
2021 CUCTEMA MEHE/IJ)KMEHTA KAUECTBA. YuebHo-MeToguuecKasi 1esiTeTbHOCTb.
OO61me TpebOBaHUS K OpraHU3aIuy U MPOBeIeHUI0 1ab0paTOPHBIX paboT».

4. Tlpu 3amumre OTUéTa MPOBEPSIETCS 3HAHUE TEOPETUYECKOT0 MaTeprasa COOTBETCTBYIOIINX
pa3zesioB Kypca ¥ BOPOCOB METO/IMKH, CBSI3aHHOM C BBITIONTHEHUEM pabOTHI.

Kputepuu onjeHuBaHMA.

[TpaBUIBHOCTH OOPMJIEHHS OTUETOB U TTOJIHOTA OTBETOB Ha BOIIPOCHI TI0 KOHTPO/IbHBIM
BOTIPOCaM.

6.1.9 cemectp 5 | Pemienue 3agau
OnucaHue npoueaypsbl.

[To maHHOM TeMaTHKe pa3/esioB JUCIUIUIMHBI 00YUaroIMMCS 1ocsie pa3bopa rnpumepa pelieHust
3a/lauM Ha MIPAaKTUUeCKOM 3aHSITUM BbIJJaeTCsl UHWBUYaabHOW 3a/jaHue (COrJiacHO BapyuaHTy 1o
CIMUCKY B IPYIIIie) AJis CAMOCTOSITe/TbHOTO BBIMIOJTHEHUS 3a/IaHUSI. .
B koHIIe cemecTpa 00yuaroIuiics C/jaeT 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/IWI0Ch 18 KT L[IUHKa,
a OCTa/lbHOE KOJIMUeCTBO 3/IeKTPUYeCTBa IMOILI0 Ha BbiZiesieHre Boiopoa. Cr/ia ToKa Ha
371eKTpO/IM3HOM BaHHe — 16000 A.
2. PaccunTath IpUOBLIE MacChl aTFOMHUHHMEBOT'O KaTO/A 3a CUET OCaXK/[eHHUsI Ha HeM I[UHKA TTPH
3/IeKTPOJI3€e PacTBOpa Cy/b(dara I[MHKa B TeueHue 1 U, eC/i KaToJHasi TVIOTHOCTh ToKa 400
A/M2, BBIXOJ, LIMHKA TI0 TOKY 93 %, rabapuThl Katoza: BeicoTa 860 MM, mmprHa 640 MM.
3. Paccurrath Maccy roToBOro Katoja, BBIHUMaeMoro 13 371eKTPOJIM3HOM BaHHbI, eC/IM Macca
KaTOJHOM OCHOBHI 5 KT, cuia Toka 15000A, Bbixoa Meu no Toky 91,5 %, KonmuuecTBO KaTo/0B B
BaHHe 32 LIT, MPO/J0/DKUTETbHOCTh Hapall[MBaHUs KaToza 36 u.
4. OnipesienUTh Cofiep>kKaHKe TBePZAOro B 11 MyJ/ibIibl, MOCTYMatoIlel Ha aBTOK/IaBHOE
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Bblll[es1lauvBaHue, eciv 2K:T B mysbre 5,5, IJIOTHOCTS IysbIibl 1,56 1/ cM3.

5. Haiit KpeMHHEBbIM MOAY /L O0KCHTa, copepxkaiiero 53,5% Al203 u 4,4% SiO2.

6. ITpu 15°C 20%-b1i1 paCcTBOp CEPHOU KMCJIOTBI UMeeT IJIOTHOCTH 1,145r/mn. Paccunraliite
MOJISIPHYI0, MOJIS/IbHYH0 KOHLIEHTPALMM pacTBOpa U MOJIbHYIO [I0JTF0 CEPHOM KUC/IOThI

7. Bo CKOJILKO pa3 BO3pacTeT CKOPOCTh BhIII|e/IauMBaHus OOKCHUTA TIPU YBeTMUeHUH
TemrtepaTypsbl ¢ 110 fo 160 oC. CooTrBeTcTByIOIIMe 3HaUeHUs BA3KOCTU 1,2 1 0,7 cll, TonmuHsl
muddy3rorHOrOo ciost 8 u 6 MkM; CHac = 120 r/am3 g1t 06oux ciryuaes. [Tnormmags
TIOBEPXHOCTH U ;MaMeTp YacTul] OokcuTa oJuHaKkoBbI Jjist 06enx Temrieparyp; C = 50 r/am3, T =
273+ K.

KpuTtepuu onieHUBaHus.
[IpaBUABLHOCTD pellieHus 3a[jauun
6.1.10 cemectp 5 | Tect
Onucanue npoueaypbl.

[1pu MOAroTOBKe K TECTHPOBAHMIO CAMOCTOSITeIbHO M3yUNUTh TeOPETUUeCKU MaTeprar C
TIOMOIL{bI0 OCHOBHOM U JIOTIOJTHUTETBHOM IMTepaTypbl U MHPOPMALMOHHBIX PECYPCOB U
MPOYMUTATh KOHCIEKT JIeKIJMOHHOTO MaTepuasa (Tpe3eHTalun).

BrI160p npaBU/IbHOTO BapraHTa U3 2-4 Mpe/|I0’KeHHBIX.

IIpumep TecTa:

1. PaccuntaTh 00beM BOZIBI, KOTOPBIH HEOOXOIUMO YAAIUTE MPU BbiNapke 1 M3 MaTOYHOTO
pacTBopa [i/1s1 yBeJIMueH sl KOHL|eHTpaluu Kayctruueckoil wjenouu ¢ 180 go 300 r/gm3.

a) 400 am3

6) 500 1m3

B) 600 1m3

2. Bo cK0/IbKO pa3 MOBBICUTCS CKOPOCTh CTYIIIeHHsI KPaCHOTO 1ijlaMa MpU MojbeMe
TeMIlepaTyphl B CI'YCTUTe/Ie, B KOTOPOM YMeHbIllaeTcs BA3KOCTh € 1,6 1o 1,3 cIl u
OJJHOBPEMEHHO yBe/MUMBaeTCsl Pa3HOCTh TIoTHOCTel 1,5 1o 1,7 r/am3.

a) 1,2 pasa

0) 1,4 pa3a

B) 1,6 pa3za

3. Kakoli MeTo/; He UCTIO/Ib3YyeTCs /151 BblZle/ieHUsl puMeceil U3 pacTBopa CyJ/ibgara
L[UHKa:

a) TU/IPOJIUTHYECKHH 0) 1IeMeHTAI[MOHHBIN B) 37IeKTPOIUTHUECKUI

I') MMPOMeTa/IJTypruueckui ) XMMUUeCKUn

4. Ha yeMm ocHOBaHO (h/I0TaIfMOHHOE oOoraieHue?

a) Ha pa3muHoii custe TsDKeCTH Tafjaroiux MuHepanoB 6) Ha pa3muuHoli pacTBOpUMOCTH
MHHEpaJsoB

B) Ha pa3nuuHol BelMuMHe CMauuBaeMOCTH ITIOBEPXHOCTH MUHEPasioB.

5. Uto Takoe navyyk?

a) OTCTOMHUK-CTyCTHTE b

0) [THeBMaTHUeCKUH repeMelnBaTesb B) L{eHTpOOeKHbIN SKCTPAaKTOP

KpuTepuu onieHUBaHMA.

Tect cuuTaercs YCIIeIHO HpOI‘/JI,ELEHHBIM IMPpH MPaBUJ/IBHBIX OTBETAX Ha BOIIPOCHI TeCTa OoJstee
50%.

6.1.11 cemecTp 5 | Y cTHBIN onpoc
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Omnucanue nponeaypel.

Lesb paboThl

ITprobpecTy OMBIT CAMOCTOSITE/TEHOM /IeATeIbHOCTH, TPOJeMOHCTPUPOBATh CTIOCOOHOCTH K
CaMOCTOSITe/IbHOMY HCIO/Ib30BAHMIO 3HAHUM M YMEHUM 0 MOUCKY UH(OPMALMU 0 BbIIaHHOMY
3a/laHMUIO.

3aganue Ha CPC

[Hannbiii Bug CPC nipesnonaraeT MHAMBUAYaIbHOE CaMOCTOSITE/IbHOE U3yUeHHe JIUTepaTyphbl,
VIHTepHeT-PeCcypCoB Ji/Is ITOArOTOBKY K YCTHOMY OIIPOCY.

IIpumep 3amanus:

1. Kakasi onepauysi B rTHJpOMeTa/UTypruyecKOM TIPOU3BO/ICTBE MOXKeT OBbITh MPU3HAHHOM «Kak
OCHOBHasi», []aTb OMpe/ie/ieHre U OlricaHue?

2. BciomoratesibHble ornepanuu B TMipOMeTalyIypruu.

3. OCHOBHBIe TeXHOJIOTUYECKUe IT0Ka3aTe/ M NpoLjecca Bhlllje/lauvBaHusl.

4. Kak U3MeHHUTCs U3BJleyeHre MeTaslia C MOBbILLIeHUeM TeMIlepaTyphl BblljeaunBaHus? Ha
npuMepe CybGUIHbIX, OKUCIEHHbIX U CMEILaHHbIX PYZ.

5.0cHOBHBIe TeXHOJIOTMYeCKHe IT0Ka3aTe/ U IpoLjecca Bhlllle/lauuBaHus.

6. Kak M3meHUTCS U3B/IeueHre MeTajlla C [OBbIIIeHUeM TemIlepaTyphl BbllljenaurBaHusa? Ha
nipuMepe CyabGUAHBIX, OKUCIEHHBIX U CMeIllaHHBIX DY/,

7. ByivsiHMe Ha W3B/leyeHWe MeTasljla B PaCTBOP IPH aBTOK/IaBHOM BblIlle/lauMBaHUN
rapLyaabHOro JaBjIeHus rasa.

8. [lns Kakoro BU/Ia TEXHOJIOTMUeCKOro TIPO/IYKTa Liesiecoo0pa3HO MCIOb30BaTh BOJY Kak
pactBopuTesis? I[ToKkasaTe Ha prMepe OZHOIO U3 LJBeTHBIX MeTaslIoB.

KpuTtepuu onieHUBaHusl.
[TonHOTa OTBeTa Ha BOMpOC.
6.1.12 cemectp 6 | Tect
OnucaHue npoueaypsbl.

[1pu MoAroTOBKe K TECTUPOBAHMIO CAMOCTOSITeIbHO M3yUUTh TeOPETUUeCKU MaTeprar C
TIOMOIL{bI0 OCHOBHOM U JIOTIOJTHUTETBHOM JIMTepaTypbl U MHPOPMALMOHHBIX PECYPCOB U
MPOYMUTATh KOHCIEKT JIeKIJMOHHOTO MaTepuasa (Tpe3eHTalun).

BbI160p npaBU/IbHOTO BapraHTa U3 2-4 Mpe/|I0’KeHHBIX.

IIpumep TecrTa:

B kakux arperatax oCy1eCTB/ISIeTCSI IPOU3BO/CTBO a/IFOMUHUEBOM KaTaHKU:

A) pa3nuBOUYHBIX KOHBeliepaX; b) uTeliHO-NIPOKaTHBIX; B) IMpoKaTHBIX CTaHaX.

2. K KaKoii cucTeMe OTHOCSITCS CI/IaBbl Ha3biBaemble fypantoMuHamu: A) Al — Mg — Si; B) Al —
Mg; B) Al — Cu— Mg.

3. Kakoii fedeKT MoBepxHOCTU CJIUTKA He BO3HUKAET TPU JIUThe MeJTKOW amtOMUHHEeBOW UYIIKU:
A) okcuzaHble nieHbl; b) okanvHa; B) TpeujyHbl.

4. Ha3oBWTe NpUHLMIT HarpeBa U pacrulaBjeHus KUXThl B MUKCepax aTlOMUHUEBOTO
TIPOM3BO/ICTBA:

A) JTyuuctsiii; b) Kousekiyst; B) T'openne ayru; I') Ternoo6meH.

5. [nst yero ucmnomnb3yeTcs: 6€pUIHiA TPU T/IaBKe aTFOMUHUEBBIX CTIJIABOB:

A) cHWKeHVe OKMCJIIEMOCTH [TOBEPXHOCTU paciyiaBa; b) ysyuiieHue XuaKOTeKy4yecTu
pacriyiaBa;

B) cHmwkeHre TemniepaTyphl [71aB/eHNs pacllyiaBa.

6. HazoBrTe OCHOBHYIO OrepaLyio yAaaeHus: HeMeTa/UIMuecKuX MpuMeceil U3 pacrjiaBa:
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A) ¢unprpanus; B) npoxyska razamu; B) obpaboTtka durocamu.

7. Kakotii ra3 ob/saiaeT HaubosIbIieil paCTBOPUMOCTBIO B pacrijlaB/IeHHOM alFOMAHUM:

A) a3ot; Bb) Bogopon; B) kucnopoa.

8. Kakumu LIBeTHBIMM MeTajulaMy OCYLeCTB/IsSIeTCsl MOAU(HULMPOBaHKe Je(OpMUPYEMbIX
aJIFOMUHUEBBIX CI/IaBOB:

A) tyromnaBkumu; B) pegkosemensHbIME; B) TshKeTbIMU.

9. KakoBbl OCHOBHbIE HCTOYHUKHU MTOTEPb aTFOMUHKS TIPY T/IaBKe: B3aUMO/eiCTBYe C
¢yTepoBkoii; b) Bo3ronka; B) okucnenue.

Kpurepumu oneHuBanus.

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

6.1.13 cemectp 7 | Joknag
Omnucanue nponeaypel.

[To pe3ysbTaTam npopabOTKX pa3ziesioB TEOPETUYECKOTO

MaTepHasia 00y4Jaroliecst TOTOBSAT MPe3eHTALUI0 U BBICTYTIAIOT C ZOKJIa/IOM T10 Hel.
IonyckaeTcs MOATOTOBKA 1 Mpe3eHTalWy JBYMs-ueThIpbMst 00yuarommMucs. TemaTrka
ripe3eHTaLUi NpUBe/ieHa B MeTojuueckux ykKasanusix no CPC.

KpuTtepun oueHuBaHus.

[TonHOTa pacKpbITHS BOMPOCA, KaueCcTBO 0hOpM/IeHHs], OTBEThI Ha BOIIPOCHI ayUTOPUM.
6.1.14 cemectp 7 | PemieHue 3agau

Omnucanue npoueaypsl.

[To naHHOM TemMaTHKe pa3/ernoB AUCLUIUIMHBI 00yUaroLUMCcs 1ocsie pa3bopa rpruMepa pelieHust
3a/laud Ha TIPAaKTUYeCKOM 3aHSITUN BbIJJAeTCsl MHIUBUAYaTbHOU 3ajaHue (COT/IaCHO BapUAHTY T10
CTUCKY B T'PYIITe) /s CAMOCTOSITe/TbHOTO BBITIOJTHEHHST 3a/IaHKSI. .

B koHIIe cemecTpa 00yuaroIuiics ClaeT Mpero/iaBaTesTio BBIO/THEHHOe 3a/jaHue (0TyCKaeTCst
c/laya BBITMIOJTHEHHOTO 3a/IaHKsI B 3JIEKTPOHHOM BU/IE)

Kpurepumu oneHuBanus.
[TpaBU/IBHOCTH pellieHus 3a7,auu
6.2 O1jeHOYHBbIe Cpe/CTBA /ISl NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCcTaliu

6.2.1 Kpurepun u cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB /[OCTH)KEHUS
KOMIIeTeHI[UH B PaMKaX NMPOMe)XyTOUHOM aTTecTanuu

CpeactBa
(MeToaBI)
NupaukaTop J0oCTHXXKeHUs
Kputepum oneHuBaHus OLleHUBaHUS
KOMIIeTeHI|UU o
NMPOMEe)XyTOYHOH
aTTecTalyu
OIIK OC-1.6 [IpyMeHsieT OCHOBHble MaTeMaTHyeckue | 3aluTa KypCOBOM
MeTO/bI rpu pacuete | paboOThbI
PaLMOHA/JIBHOIO COCTaBa MUWHEPAJIbHOrO0
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CBIPbAL. JeMoHCcTpUpyeT
3HAHUM 00 OCHOBHBIX criocobax
TI0/TyYeHUsI MeTaJlJIOB.

OIIK OC-7.5

[Mocne TIPaKTHUECKOT0 W3yUeHust
OCHOBHBIX MeTa/UTypriuuecKux
MPOLIECCOB  [IEMOHCTPUPYET 3HAaHUS O
rporeccax u XapaKTepUCTUKaX
MaTepuasoB u CTIOCOOHOCTh
obpabaThbIBaTh u
TIPe/ICTaB/IATh 9KCIePUMEHTA/TbHBIE
JIAaHHbIe

YcTHOE
cobecesoBaHue 0
BOIMpOCaM
9K3aMeHalMOHHOI0
ounera

OIIK OC-9.1

JeMmoHcTpupyer B/IaJIeHHe
TePMUHOJIOTMEN W 3HAaHUSIMU  OCHOB
MeTasuTy pruueCcKux TIPOLIeCCOB
repepaboTKH MUHEPaJbHOr 0 u
TEXHOTEHHOTO  ChbIpbsi U CIocoOOB
T10/IyYeHUs1 MeTa/uIoB.

YcTHOE
cobecesioBaHue IO
BOTMpPOCaM
9K3aMeHALIOHHOT0
oueta

OIIK OC-9.2

IeMoHCTpUpYeT CMIOCOOHOCTh BBIOMPAThH
3¢ dheKTUBHbBIE u Ge3or1acHele
TEXHOJIOTHUU TIOJTy YEeHUSI u
papUHUPOBaHUS METajyIOB, TEPMO- H
MaTepuanoo0opaboTKU

YcTHOE
cobecesoBaHue TI0
BOITPOCaM K
IuddepeHIIMPOBaH
HOMY 3auerTy.

OIIK OC-9.3

IleMOHCTpHUpYeT Cr10co6HOCTh
BbIOMpATh 000CHOBaHHbBIE
TeXHUUeCKHe perieHus TpU
TIPOBe/IeHUN BBbIIIIe/IAUNBAHUS u
OCa)KJeHHUs LIBETHBIX METa//IOB U3 PYA U
KOHL|HTPATOB, UCXO/Is u3
XMMHMYeCKOr0 COCTaBa PyJ, U pacTBOPOB,
Ha/muvss ~ TipuMecedd W criocobax
JaybHel1Iel nepepaboTKu

TectupoBanue,
yCTHOE
cobecesoBaHue 110
BOIMpOCaM K
I depeHIMpOBaH
HOMY 3auerTy.

OIIK OC-9.5

3HaeT  (PU3UKO-XUMHUUECKHE  OCHOBBI
JMTeWHBIX TIpOLieccoB, obopyzoBaHMe
nu1st BeIOOpa 3¢ dekTrBHOM 1 Ge30macHOM
TeXHOJIOTUH JIMTEHHOTO TIPOU3BO/CTBA.

YcTHOe
cobeceoBaHue TIO
BOTIPOCaM
9K3aMeHaLMOHHOI0
ousera.

OIIK OC-9.6

CriocobeH BbIOMpaTh 3 GdeKTUBHbIE U
Oe3omacHble TEXHOJIOTUH B
(heppoCIiyIaBHOM TIPOU3BO/ICTBE

YcTHOE
cobecesoBaHue IO
BOTMpOCaM K
3ayerTy.

OIIK OC-11.2

CrI0COOHOCTD
TeXHUYECKYIO

HemoHcTpUpyet
aHa/M3UpPOBaTh
JIOKyMeHTaLlH1I0, CBSI3aHHYO C
TeXHOJIOTUueCKUMU rporieccaMu
TOyueHuss MeTa/uioB  (CIJIaBOB) U
XapaKTepUCTUKaMU TOTOBOW MPOAYKLIWH,
B COOTBETCTBUU C JE€UCTBYIOLLIMMU
HOPMAaTHBHLIMU

JIOKyMeHTaMu

YcTHOE
cobecesoBaHue 10
BOIMpOCaM
9K3aMeHalMOHHOI0
ounera

OIIK OC-11.3

YcBoun TIPUHLIUATIBI a”a/ms3a u
COCTAaBJ/IeHUS TeXHUUEeCKOU

YcTHOoe
cobecejoBaHNe TI0
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JIOKyMEeHTaLIUH, CBSI3aHHOM C | BOIIpocam K
NPOU3BOJCTBOM U pa(uHUpOBaHUeM | Ju(depeHMpOBaH
MeTaJ/lIoB, TepMo- U | HOMY 3aueTy
MeTann006paboTKoil, B COOTBETCTBUM C
JleMCTBYIOIIMU HOPMaTHUBHBIMU
JIOKyMeHTaMHU.

OIIK OC-11.9 HeMmoHCcTpUpyer CHoCoOHOCTh | YCTHOE
aHa/IM3UpPOBAaTh, COCTaBJIAATh u | cobecesioBaHue T10
TIPUMEHSTh TeXHUYeCKYyI0 | BOIpocaM K
JIOKyMeHTaL1I0, CBSI3aHHYIO C | 3auery.
IIPOU3BO/CTBOM (eppocriiaBos, B
COOTBeTCTBUU C
JleMCTBYIOILIMU HOPMaTHUBHBIMU
JIOKyMeHTaMu

OIIK OC-3.4 [JeMOHCTpUpyeT  HaBbIKM  BJlaJieHUs | Y CTHOe
MeToJlaMd  MO/IelIMPOBaHMsl OCHOBHBIX | cobece/joBaHMe 10
MeTa/ulypruuyeckux rpoLeccos. BOIIpOCam

3K3aMeHaLMOHHOI0
buseta

OIIK OC-11.4 ['my6oko ¥ TMPOUYHO YCBOWJI TPUHLIMIBI | Y CTHOE
aHa/M3a ¥ COCTaBJ/ieHWs TeXHUUeCKOoH | cobece/oBaHMe 10
JIOKyMeHTal¥, CBSI3aHHOM C OCHOBHBIMM | BOIIpOCaM K
TUIPOMeTa/VypruuecKuMu  Tiporieccamy, | guddepeHIMpoBaH
B COOTBETCTBUM C [eWCTBYHOLUMH | HOMY 3a4eTy
HOPMAaTUBHBIMU JJOKYMeHTaMU

OIIK OC-11.7 JeMoHCTpUpyeT 3HaHue | YCTHOe
HODMAaTHBHBIX TI0Ka3aTe/iell OCHOBHBIX | coOeceioBaHHe TIO
JIMTEVHBIX TPOLIeCCOB B MeTa/UIypruu | BOIpocam
LIBEeTHBIX MeTaJ/lIoB, criocobeH | 3K3aMeHalMOHHOTO
aHa/IM3UPOBAaTh, COCTaBJIAATh u | busteta
TIPUMEHSITh TeXHUYeCKY0
JIOKYMEeHTaLHI0.

6.2.2 TunoBble O1jeHOUYHBbIE CPeACTBA NPOMEXXYTOYHO! aTTecTaliuu

6.2.2.1 Cemectp 3, TumnoBble oLjeHOYHbIE CPeACTBA /i/Isi NPOBe/JeHUs K3aMeHa 10

AUCIUTITHHE

6.2.2.1.1 Onucanue npoueaypsbl

DK3aMeH MPpOBOAUTCHA B BUJle YCTHOI'O CO6€C€‘,I[OBEIHI/IH 110 BOIIpOCAM 3K3dM€HALIMOHHOI'O ounera.

Boripocel K 5K3aMeHy:

1. OnpezeneHue U CBOMCTBA METAJIIOB.

2. Knaccudukaiysi MeTasioB.

3. ®opMbI HaxXOXKeHUs1 MeTa/VIOB B TIPUPOJe.
4. TloHATHe «pyJla» U «MeCTOPOXKJeHHe».
5. Ha3oBuTe MeTasi/ibl, OTHOCSIIHECS K TPYTINe TSHKebIX JIerKrX, 0/1aropo/IHbIX, PeIKUX

[IBETHBIX MeTaJ/l/IOB.

6. HazoBuTe MeTasibl, OTHOCALLUECS K rpyIire «HepHble MeTalibl»..
7. CniocoObl IPOU3BO/ICTBA METAJI/IOB.
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8. Ha3oBwuTe KpyIiHbIe MECTOPO’KAEHUS PYZ, LIBETHBIX MeTa/IoB B Poccuy, 3a pybexxom..
9. Kakue rpotieccsl pyI0N0ArOTOBKY BbI 3HaeTe?.

10. IToHsiTHE «BBII[E/TAUNBAHUE META/IJIOBY.

11. TIpoueccel pa3zenieHus TBEPJOUN U )KUJKOU (Pa3 MyJIbIIbI.

12. Crioco6b1 KOHLIEHTPUPOBAHUSI META/IJIOB M OUMCTKH PaCTBOPOB.
13. [1aTh ommcaHue TTIOHATHN «00XKUT», «TIIaBKa».

14. Kakumu criocobamy MO>KHO TIOBBICUTh YMCTOTY TI0/TydaeMbIX MeTasl/IoB?.

15. OcobeHHOCTH HOPMAaTUBHBIX MTOKa3aTesiell OCHOBHBIX TeXHOJIOTUUeCKHX MPOL[eCCOB B
MeTasTyPriy TSDKEJTBbIX, JTIeTKUX U 6/1aropo/IHBIX MEeTaslIoB.
16. Kakas TexHrueckas JOKyMeHTall|s perjiaMeHTUpyeT IIPOU3BO/CTBO LIBETHBIX

MEeTaJIJIOB?.

17. Kakas TexHAueckKas JOKyYMeHTallUs CBsi3aHa C

TU/IpOMeTasl1y pruueCKUM MpOM3BO/CTBOM LIBETHBIX MeTalJIOB?.
18. Kakas TexHHuecKas JOKyMeHTalMs CBsi3aHa C IIPUMeHeHHeM I1JIaBUJIbHBIX arperaTos?
19. Yto faeT aHa/mmM3 TeXHUYECKOU [JOKYMeHTaly B MeTa/llTypruy?

6.2.2.1.2 Kpurepuu orjeHUBaHUsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
He Bnageer
JeMoHCTpUpyer JeMoHCTpUpyer Cnabo TePMUHOJIOTUEN U
B/Ia/leHHe B/a/leHre (HO He J€eMOHCTpPUpYeT 3HaHUSIMHA OCHOB
TePMHUHOJIOTHEeN B [MOJTHOU BJIaJileHue MeTaJlTypruuecKux
v Mepe) TePMUHOJIOTUeN TMIPOLIECCOB TepepaboTKu
3HaHUSIMU TePMUHOJIOTHEN U Y 3HAHUSIMU MUHEpaabHOTO U
OCHOB 3HaHWSIMHA OCHOB OCHOB TEeXHOTeHHOTI'O ChbIPbSl U
MeTa/UTypruuecKux | MeTa/UTypruyeckKux | MeTa/ulypruyeckux croco6oB
MpOL{eCCOB TMpOL{eCCOB TMIpPOL{eCCOB T0JIyYeHust
nepepaboTKH repepaboTKH niepepaboTKu MeTaJsl/IoB.
MUHEpaJIbHOTO MUHepaabHOro U MUHepaabHOro U He criocoben
U TeXHOT€HHOI'0 TeXHOTE€HHOT'O ChIPbsI aHa/IM3MpOBaTh
TeXHOTeHHOI'0 ChIPbsI U CITIOCOO0B U CriocoboB TEeXHUYECKYHO
CBIPbSI U CITOCOOOB MO/TyYeHUsI TI0JIyYeHUs] MeTaJl/IoB. JIOKyMeHTaL1I0,
TM0JIyYeHust MeTas/IoB. [emoHcTpupyet CBSI3aHHYIO C
MeTaJlJIoB. [emoHcTpupyer c1abyto crocobHOCTh TeXHOJIOTUUeCKUMU
[emoHcTpupyer CrocoOHOCTh (HO aHa/IM3UpOBaTh rpoL{eccamu Moay4YeHUst
CIIOCOOHOCTh He B MOJIHOU TeXHUYECKYHO MeTaJlJIoB (CIJIaBOB) U
aHa/IM3UpOBaTh Mepe) JIOKyMeHTaLH1I0, XapaKTepUCTUKaMH1
TeXHUYECKYHO aHa/IM3MpOBaTh CBSI3aHHYHO C rOTOBOM MPOJAYKLIVH, B
JIOKYMEeHTaLUIO, TeXHUUYECKYHO TeXHOJIOTMYeCKUMU COOTBETCTBUM C
CBSI3aHHYHO C JIOKyMEHTaLUIO, rpoLieccamu JeACTBYIOLLIUMU
TeXHOJI0TMUeCKUMHU CBSI3aHHYIO C T0J1yYeHHs] MeTasl/IoB HOPMaTHBHBIMU
rporieccamu TeXHOJIOTUUeCKUMU (crinaBoB) U JOKYMEHTaMH.
T0JIyYeHusI rpoLeccamu XapaKTepUCTUKaMH1
MeTaslJIoB MO/TyYeHUsI rOTOBOM MPOJYKLIAH,
(cniaBoB) U MeTaJIJIoB B COOTBETCTBUU C
XapaKTepUCTUKaMHU (cru1aBoB) U JleACTBYOLLIIMHA
rOTOBOM XapaKTepuCTUKaMH1 HOPMaTHBHBIMU
MPOJAYKLIVH, B rOTOBOU JOKYMEHTaMH.
COOTBETCTBUH C MIPOAYKLIMH, B
JeACTBYHOILIUMU COOTBETCTBUU C
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HOPMaTUBHBIMU JeNCTBYIOIIUMU
JIOKyMeHTaMH. HOPMaTUBHBIMU
JIOKYMEHTaMH.

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 cobecej0BaHUs TI0
BOIIPOCaM, BbIHECEHHBIM Ha 3ayeT.
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 GUIOTALIMOHHOTO 0OOTaIeHus?

3. KakuM MeTo/10M MO>KHO 00pabaThiBaTh SKCIIEPUMEHTA/TbHBIE JaHHBIE, TT0/TyUeHHbIe TTPU
MpPaKTUYeCKOM 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 nukBalya? Kakue MeTasiibl OUMIA0T TUKBALMOHHBIM METOI0M?

7. OnwuilivMTe MPUHLUTT 3/IEKTPOJUTUUECKOT0 paduHupoBaHus. Kakasi TexHudeckas
JIOKyMeHTaLMsl UCII0/Ib3YyeTCsl Ha TIPOU3BOCTBE?

8. B uem pa3Huija MeXy JUCTWIISALMEN U peKTuduKayei?

9. Kakue Bpe/iHble KOMIIOHEHTHI COZIep>KaTCsl B OTXOASIINX ra3ax MeTa/Nypruyeckux
npor3Bo/cTB? Kakuie HOpMaTHBHBIE JOKYMEHThI perjiaMeHTUPYIOT BbIOPOCKI BpeAHbBIX Bell[eCTB?
10. Kakue noka3arenu oreHuBaroT 3¢ ¢heKTUBHOCTh MpolieccoB? Ha3oBUTe TeXHUUECKYIO
JOKYMEeHTAaLMIO, PerjiaMeHTHUPYIOLLY0 TPOM3BO/CTBO MeTalJIOB.

11. HopmatrBHbIe TIOKa3aTel OCHOBHBIX TEXHOJIOTHUECKHX TTPOL[eCCOB B 00/1aCTU TU/PO-,
MUPOMeTaslIy Pruu.

12. [aiiTe onpe/iesieHre OT)KUTa, 3aKa/Ky, OTIycKa. Yem OT/IMuaeTcsi HOpManu3alus oT
oTKura?

13. Kakue oCcHOBHBIe 3Tarbl BK/IHOYaeT MOPOLIKOoBas MeTa/ulyprusa? HazoBuTe 0CHOBHYO
HOPMAaTUBHYIO JOKYMEHTALIMIO, PerjiaMeHTHUPYIOLLYIO BBIMYCK MPOAYKLIUU.

14. [TpuMepsI IpUMeHeHUs TEXHUUeCKOM J0KyMeHTaLUW, CB3aHHOM C TepMO- U
MeTa/lII000paboTKOM.

15. YeMm OT/IMUAETCS XOJI0[HAsi ¥ ropsiuasi 00paboTKa MeTasuioB fiapieHreM? UTo maer
aHa/IM3 TeXHUUeCKOW JOKyMeHTalUU 110 JaHHOMY TpoLieccy?

16. Kakue BUIbI CBapKU BbI 3HaeTe?

6.2.2.2.2 Kpurepuu o1jeHUBaHUs

O11nuHO Xopouio ¥ ROB/IETBOPHTE/ILH HeypoBeTBopuTe/1bHO
0
ITocne He B nonHoi mepe HemoHcTpUpyeTt He 3Haer niporieccel 1
TPaKTUYeCKoro JleMOHCTpUpYyeT cs1abble 3HAHUS O XapaKTepUCTUKU

V3yueHus 3HaHUA O rpolieccax v MaTrepuasoB, He

OCHOBHBIX rpoLeccax u XapaKTepUCTUKax criocobeH
MeTa/UTyprMueckux | XapaKTepUCTHKax MarepuasoB U obpabatbIBaTh U

TIPOLIeCCOB MaTepuasioB U COCOOHOCTh TIpeJICTaBJISITh
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JIeMOHCTPUPYET CNoCOOHOCTh obpabatbIBaTbU 9KCIiepUMeHTaIbHbIe
3HaHUS O obpabatbiBaTh U TIpeJICTaB/ISITh JlaHHBIe.
rporieccax u TIpe/ICTaB/ISATh 9KCTIepUMeHTa/TbHbIE He memoHcTpUpyet
XapaKTepUCTUKaX | SKCIePUMEeHTa/IbHbI JlaHHBbIE. CrocoOHOCTH BHIOUPATh
MaTepuasoB U e naHHble. He B [emoHcTpupyet 3¢ peKTUBHbIE U
CTI0OCOOHOCTh TIOJTHOM cnabyto crmocobHOCTD Ge3oracHbIe
obpabatbIBaTh U mepe BbIOMpATh TEXHOJIOTHH TI0JTyUeHHUsT
TIpe/ICTaB/ISITh JIEMOHCTpUpYeT 3¢ peKTUBHbIE ¥ padhMHUPOBAHUS
9KCTIePUMEHTa/TbHBI CNoCOOHOCTh 1 6e30macHbIe METaJIIOB, TEPMO- U
e BbIOMpaTh TEXHOJIOTHUU TIPU MaTepuanoobpaboTky .
JlaHHBIe. 3¢ peKTUBHbIE U TI0JIyYeHUY U He ycBoun
HemoHCTpUpyeT Ge3ormacHble paduHUpOBaHUU TIPUHLUTIB
CIIOCOOHOCTh TeXHOJIOTHUH METaJI/IOB, TEDMO- U | aHa/IM3a ¥ COCTaBJIeHHsI
BbIOMpATh MOJTyYeHUst U MaTepHuanoobpaboTku TeXHUUeCKOU
3¢ deKTrBHbIE U papUHUPOBaHUS . JIOKyMeHTaL1H,
6e3omacHble MeTaJllioB, TEPMO- Cnabo ycBoun CBSI3aHHOM C
TEXHOJIOTHH u TIPUHITUIIBI AHAIW3a U TIPOU3BO/ICTBOM U
TIOJTyYeHUs1 U MaTepHuanoobpaboT COCTaBJIEHUS pacduHUpOBaHUEM
paduHUpOBaHUS KU. TEeXHUUECKOU METaJ/IOB, TEPMO- U
MEeTaJIIOB, TePMO- He B JIOKyMeHTaLl1y, MeTa/i000paboTKOM, B
u TIOTHOU CBSI3aHHOM C COOTBETCTBUU C
MaTepHranoobpaboT Mepe TIPOU3BO/ICTBOM U JIeNCTBYIOILIUMU
KU. YCBOWJT TIPUHI[UTIBI paduHUpOBaHUEM HOPMAaTUBHBIMU
Y cBOW MIPUHLIUTIBI aHasM3a u MeTaJlJioB, TEPMO- JOKyMeHTaMH.
aHa/M3a u COCTaBJIEHUS u
COCTaBJIeHUsI TeXHUYeCKOU MeTasI000paboTKOM,
TeXHUYECKOU JTIOKYMeHTal[1H, B
JIOKyMeHTaL[1H, CBSI3aHHOM C COOTBETCTBUHU C
CBSI3aHHOM C TIPOU3BO/[CTBOM JeUCTBYIOIUMHU
TIPOM3BO/ICTBOM U MeTasIIoB U HOPMAaTHUBHBIMU
paduHUpOBaHWEM | MeTanI000paboTKO JNOKyMEeHTaMHU.
MeTaJlIOB, TEPMO- U | i, B COOTBETCTBUU C
MeTa/uiI000paboTKO |  JIeMCTBYIOIIUMU
i, B COOTBETCTBHU C | HOPMAaTHUBHBIMHU
JIeUCTBYIOIIUMU JIOKYMeHTaMHU.
HOPMAaTHUBHBIMU
JIOKYMEeHTaMH.

6.2.2.3 Cemectp 4, TunoBbie oLleHOUHbIE CPeACTBA AJIA KYPCOBOi padoThl/KypCOBOro
NMPOeKTUPOBAHUS MO0 AUCIUIUINHE

6.2.2.3.1 Onucanue npoueaypsbl

Kypcosas pabora BeinonHsieTcst B 3-eM cemecTpe. Heob6X0AMMO BBINOHUATL PaCUeTHYIO

KyPCOBYIO

paboTy (1o BapuaHTaM) ¥ OTBETUThL Ha KOHTPOJ/IbHbIE BOTIPOCHI TIPU ee 3allluTe.

3aZiaHus ¥ IPUMep pacueTa MpUBe/ieHbl B MeTOIUYeCKUX yKazaHusX. OgopmiieHre KypCcoBoi
paboThI O/HKHO COOTBETCTBOBATh TpeboBaHusAM CTO 005-2020 «YuebHO-MeToquuecKast
JesTebHOCTh. OdopmiieHHe KyPCOBBIX MPOEKTOB (PaboT) U BBIMYCKHBIX KBATU(MUKAITMOHHBIX
paboT TeXHUUECKUX CTelUabHOCTe».
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Borpocs! K 3aiyre KypcoBoii paboThI:

1. HazoBuTe 0CHOBHBIE (POPMBI HAX0X/IeHHsI MeTa/lJIOB B IPUPO/E.

2. HazoBuTe OCHOBHBIE IIPOMBILIEHHbIe MUHepa/ibl MeU.

3. HazoBuTe 0CHOBHbIe MYHepasibl CBUHLIA.

4. Ha3oBuTe OCHOBHBIE CITOCOOBI 0O0TaIeHNs TI0Ie3HBIX NCKOTIaeMbIX.

5. HasoBute 0CHOBHBIE MUHepaJibl LJMHKaA.

6. IIpesyi0’kuTe TEXHOJIOTHIO TIepepabOTKU AJIs ChIPbSI, PalJMOHA/IbHBINA COCTaB KOTOPOT'O BBI
paccuuTaly.

7. [laiiTe OLIEHKY NIPUTOIHOCTH TIPE/I/IOKEHHOTO B KyPCOBOU paboTe ChIpbs K
MeTaJUTypruueckoi epepaboTke.

8. HaszoBuTe BubI MUHEpa/IOB, COAeprKallie LieHHble MeTa/l/Ibl U BXOJAL1e B COCTaB
KOHLIeHTpara.

9. Uto Takoe «dsroc»? HazoBuTe 0CHOBHbIE (IHOCHI, UCTIOIb3yeMble B META/LITyPryu TsDKeJTbIX
LIBeTHbIX MeTaJlJIOB.

10. Ha3oBuTe MUHepasbl yCTOU TOPOAbI

IIpyimep 3agaHus:

[Tpu BbITIOTHEHUH KYPCOBOI paboThl HEOOXOAUMO PaCCUMTaTh PALIMOHA/IBHBIN COCTaB
MUHepaIbHOTO ChIPhsi, TIOCTYTIAIOIIEro Ha MeTa/TypruyecKyro repepaboTKy.

B kauecTBe MCXOAHBIX JAaHHBIX J/Is1 pacyeTa cjeJyeT UCI0/Ib30BaTh O/IMH U3 BapUAHTOB
KaueCTBeHHOI'0 MUHEPA/IbHOT'O U XMMUYECKOI'0 COCTaBa MeTas/uIypPruuecKoro ChIpbs, a TaKxkKe
MH(OPMaLIMIO TI0 MaCCOBOMY COOTHOLLIEHUIO MUHEpasioB >Kese3a 1 LIeHHOT0 KOMIIOHeHTa B py/ie
W/ KOHL[eHTpaTe.

MaccoBoe COOTHOLLIeHHe MUHepasIoB yKejle3a U [IeHHOr0 KOMIIOHeHTa B pyzie Win
KOHLIeHTpaTe

Bapuant Nel. CooTHolieHHe MUHepaioB A3ypuT : BOpHUT : XpHU30Ko0J1a COCTaBIISIeT
cootBeTcTBeHHO 70 : 10 : 20; cooTHO1IeHWe muHepanoB ['etut : Maruetur = 70 : 30.
Bapuant Ne2. CooTtHoiieHre MuHepanioB Manaxut : bopHut : KoBesisiuH cocrasiisier
COOTBeTCTBEHHO 65 : 15 : 20; cooTHoleHre muHepasaoB ['eTut : ['ematut = 80 : 20.
Bapuant Ne3. CooTtHoiieHre MuHepanioB Manaxut : KoBesyivH : XpU30K0J/u1a COCTaB/IsieT
cootBeTcTBeHHO 70 : 20 : 10; cooTHO1IeHWe MuHepasnoB ['etut : Marnetut = 80 : 20.
Bapuant Ne4. CooTHolieHre MUHepasioB A3ypuT : XaJbKONUPUT : KoBesulvH cocTaB/sieT
cootBeTcTBeHHO 10 : 30 : 60; cooTHOIIeHUe MyuHepasioB ['ematut : Marnetut = 50 : 50.
Bapuant Ne5. CooTHolieHre MuHepasioB bopHUT : XanbKONMUPUT : KoBe/uIH coCcTaB/isieT
cootBercTBeHHO 10 : 80 : 10.

Bapuant Ne6. CooTHOIIEHVEe MUHEPAIOB XalTbKOMUPUT : BOpHUT : XpU30KO0JI/1a COCTaB/IsieT
cootBeTcTBeHHO 60 : 30 : 10; cooTHOIIeHWe MuHepanoB ['eTtut : Marnetut = 40 : 60.
Bapuant No7. CooTHOIIeHMe MUHepasioB ['aieHuT : LleppycuT : AHI/I€3UT COCTaB/IsIeT
cootBeTCTBeHHO 90 : 5 : 5.

Bapuant Ne8. CooTHoIIeHMe MUHepasioB ['ajieHuT : LleppycuT : AHI/1€3UT COCTaB/IsIeT
cooTBeTCTBeHHO 85 : 7 : 8; cooTHoleHne MUHepasioB ['etut : Marnetut = 30 : 70.

Bapuant Ne9. CooTHo11eHMe MUHepasioB ['ajieHuT : LleppycuT : AHI/1€3UT COCTaB/IsIeT
COOTBETCTBeHHO 89 : 7 : 4; cooTHOLIeHHe MUHepasioB ['emaTuT : MarHetur = 60 : 40.
BapuanT Nel0. CooTHoteHre MuHepanoB Momibgerut : @eppumonudaut : TToBemut
cocrassieT cootBeTcTBeHHO 10 : 60 : 30.

Bapuant Nell. CooTHomeHue MuHepanoB Momibgerut : @eppumonudaut : IloBenut
COCTaBJIsIeT COOTBETCTBEHHO 15 : 45 : 40; cooTHomeHre MuHepanoB ['etut : 'ematut = 70 : 30.
BapuanT Nel2. CooTHomeHue MuHepanoB Momibgerut : @eppumonudaut : IToBenut
COCTaBJIsIeT COOTBETCTBEHHO 5 : 40 : 55; cooTHo1IeHre MyuHepanoB ['etut : Marnetut = 80 : 20.
BapuanT Nel3. CootHoiieHre MuHepaioB Caneput : CMUTCOHUT : LIMHKUT cocTaB/isieT
cootBeTCcTBeHHO 85 : 10 : 5; cooTHOLIeHue MyuHepasioB ['etut : MarHetut = 20 : 80.
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Bapuant Nel4. CootHoueHre MuHepanoB Cdaneput : CMUTCOHUT : LIMHKUT cocTaBisieT
cootBeTCcTBeHHO 90 : 5 : 5; cooTHOLIeHWe MuHepasioB 'etut : 'ematut = 30 : 70.
BapuanTt Nel5. CootHoleHre MuHepanoB Cdaneput : CMUTCOHUT : LIMHKUT cocTaB/isieT
COOTBeTCTBEHHO 87 : 9 : 4; cooTHOLIeHMe MUHepasioB MarHeTtut : ['ematut = 50 : 50._

6.2.2.3.2 Kputepum oleHUBaHUSA

Y noBnerBopure/bH
OT1/1MuHO Xopouio o HeypoBiieTBopuTe/1bHO
[Ipumensier Ocy1ectsisier Ocy1ectsisieT HesepHo ocyl1jectsiisieT
OCHOBHbIe pacyeTsl pacyeTsl pacueTsl
MaTeMaTUYeCcKue paroHaIbHOI O paroHaIbHOI0 paLMoHaNIBHOIO COCTaBa
MeTO/IbI TIPU cocraBa cocTaBa MHHEepabHOI'0 ChIPBSI.
pacuete MHHePaJIbHOrO MUHEPaJIbHOTO ChIPbsI He nemoHcTpupyer
paLOHaIbHOTO CBIPbSA C CO 3HAUUTeJIbHBIMU 3HaHUs1 00 OCHOBHBIX
cocraBa He3HauuTe/IbHbIMU OILIMOKaMH. crocobax MoyYeHust
MHHepabHOr'o obKamu. [eMoHCTpUpyeT MeTaJl/IoB.
CBIPbSI IemMoHCTpHUpYeT cs1abble 3HaHUS 00
[JeMoHCcTpUpyeT 3HaHUs 00 OCHOBHBIX CrIoco0ax
3HaHUs 00 OCHOBHBIX TI0JIyYeHUs] MeTaJl/IoB.
OCHOBHBIX criocobax
cnocobax TIOJTy UeHUsT
TI0JTyYeHUsI MeTaJl/ioB (HO He B
MeTaJlJIOB TIOJIHOM Mepe).

6.2.2.4 Cemectp 5, Tunosble OL{eHOYHBIE CPe/CTBA /ISl IPOBe/eHUusl
A depeHPOBaHHOTO0 3aUeTa MO JUCHUIIHHE

6.2.2.4.1 Onucanue npoueaypsl

IuddepeHLiipoBaHHbIN 3aUeT B 5-OM CeMeCTpe MPOBOAUTCS B BU/le TECTUPOBAHUS U YCTHOTO
cobecesioBaHusI 110 BOTIPOCAM, BbIHECEHHBIM Ha 3ayerT.

IIpumep TecTa K 3auery:

1. PaccraBbTe B MPaBUJILHOM TIOPSIZIKe TISITh CTa/idi MpolLiecca MIOHHOTO 0OMeHa:
riepeMelljeHle BbITeCHSIEMOT0 MOHA OT TTOBEPXHOCTH B PaCTBOP;
XUMHYecKast peakiysi ABOWHOTO 0OMeHa;
riepeMelieH|e BBITECHSIIOIIEro0 MOHA BHYTPU 3€pHa K TOUKe 00MeHa;
repeMelleH1e BbITECHSIIOIEr0 MOHA U3 PACTBOPA K MOBEPXHOCTU 3€pHa;

riepeMelreH|e BHITECHSIEMOT'0 HOHA BHYTPH 3€pPHA OT TOUKM 0OMeHa K MOBEPXHOCTH;

2. Kakoii MeTo/ He UCII0/Ib3yeTCs /15l BblJesieHusl IpUMeceii U3 pacTBopa Cy/b(ara [JUHKa:
a) TUAPOIUTHUYECKUN

0) LIeMEeHTAlLMOHHBIH

B) 2/IEKTPOIUTUYECKUN

I') IMpPOMeTal/TypruuecKui

1) XUMUUeCKu

2. PaccuuTatb 00beM BO/IbI, KOTOPBIM HEOOXOAUMO YAAUTh TIPY BbITIapKe OIHOTO

KybOoMeTpa MaTOYHOT'O pacTBOpA /il yBeJTMUEHUs KOHI[eHTPALUK KayCTHUeCKOM I1ieyiour ¢ {a}
1o {b} r/am3. OtBeT B 1M3
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3. [Tpu 1eKOMMO3ULIMU aTFOMHUHATHOT'O PACTBOPA ero KayCTUUeCKU MOAY/ b YBeTUUUICS C
{x} mo {y}. Onpesnenvite C TOUHOCTHIO /IO OJJHOM COTOM BBIXOJ, OKCHA a/IFOMUHUS

4. Onpegennts cofepykaHye TBeporo B 1 AM3 myJibIibl, IOCTYNAKOIleld Ha aBTOK/IaBHOE
Bblllle/laurMBaHue, eciiv JK: T B niysbne {c}, MI0THOCTB MyJibibl {d} 1/ cM3

[TepeueHb BONPOCOB K 3ayeTy:
1.KaKoB TOpSZIOK CTaTUCTHUECKOW 00pabOTKU JAHHBIX 110 U3MEPEHUIO TTOCTOSTHHOM BeJTMUWHBI B
pa3/InyHbIX criocobax u3BaeueHus 6/1aropo/iHbIX MeTalJIOB U3 PACTBOPOB
TUIPOMeTasTyprudeckoi repepaboTKy.
2. O1jeHKHY TlTapaMeTpOB pacrpe/ie/ieHHi U JOBePUTeTbHOT0 WHTepBasia BEIOOPOUYHOM
XapaKTepPUCTUKHU MPU MO/Ie/IMPOBAaHUU THUIPOMETa/NTypPruYeCcKUX MpOLIeCCOB.

3. MopenvpoBaHue 5KCIiepruMeHTa B MeTOJUUYeCKHUX UCC/Ie/IOBaHUSIX TUAPOMeTa Ty pruuecKux

TIPOLIECCOB.

4. [IpuurHbI 1 METO/Ibl YCTPaHeHUs IOTeph SKCTpareHTa B MpOL{ecce SKCTPaKLIMOHHOTO
M3BJIeUeHHs] MeTa/lJIoB U3 pacTBopa.
5. Bivsinue KauecTBa U KoJMueCTBa cOpOeHTa Ha M3B/ieueHre MeTaslia B pacTBOP IpU
COPOIIMOHHOM BBIIIIe/IAYMBAHUH.
6. MeTo/1b1 pa3zieneHus 6/IM3KKX 110 HU3NKO-XUMUUECKHUM CBOWCTBAM METaJlIOB.
7. IIpyunHBEI ¥ METO/BbI yCTPaHeHHs TIOTepb copbeHTa B rporjecce COpOLMOHHOTO

BbIII€/IaUMBAHUS.

8. HOpMaTI/IBHLIE TMOKa3aTe/IM OCHOBHBIX TEXHOJIOTMYECKUX ITPOLIeCCOB B obyactu

TUIpOMeTasl/ypriu.

9. dusnueckre, XUMUYeCKre U HU3NKO-XUMUYECKHe CII0COOBI M3B/IeUeHHst 6/1aropoAHbBIX
MeTaJIIOB U3 PaCTBOPOB THUPOMeTa/Typruueckoii epepabotku. I1puBecTu ipuMepbl

TEXHOJIOTUUeCKUX CXeM.
10. Bupl TeXHUUECKOM JOKyMEHTALMY B TH/IPOMeTasylypruuecKkoM MPOM3BO/CTBE LIBETHBIX

MeTaJ/lJIOB, Ha3HaUeHue.

6.2.2.4.2 Kpurepuu orjeHUBaHUSA

Y noBnerBopure/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
LemoHcTpUpyet LemoHcTpUpyer, HemoHcTpUpyet He nemoucTpupyet
CIIOCOOHOCTh HO He B TTOJTHOU c1abyto crocobHOCTh CIIOCOOHOCTH
obpabatbIBaTh U Mepe CIoCcOOHOCTh obpabatbiBaTh U obpabatbiBaTh U
TIPe/ICTaB/ISATh obpabaTeIBaTh U TIPe/ICTaBJISATh TIPe/ICTaB/ISATh
9KCTIepUMeHTaTbHBI TIpe/iCTaB/ISITh JKCTIepUMeHTa/IbHbIe JKCTIepUMeHTa/IbHbIe
e JJaHHbIe, 9KCIIePUMEHTa/IbHBI | [JaHHBIE, TT0/yYeHHbIe | [JaHHBIE, TT0JTyYeHHbIe
ToJTyYeHHbIe TIpU e JaHHbIe, TIpY TIPaKTUYeCKOM TIpY TIPaKTUYeCKOM
TIPaKTHUECKOM MOJTy4YeHHbIe TP | W3yuYeHHWH OCHOBHBIX M3yuYeHUH OCHOBHBIX
H3yueHUH MPaKTUYeCKOM TUIPOMETa/UTypruuec | rUpoMeTasTypruuecku
OCHOBHBIX W3yueHUn KHX TIPOLIeCCOB. X TIPOLIeCCOB.
TUIPOMeTaTypruy OCHOBHBIX HemoHCTpUpYeT He nemoHcTpupyer
eCKUX TMPOLIeCCOB. | TMPOMeTa/UTypruu CTIOCOOHOCTH CrIoCcoOHOCTH BHIOUPATH
HemoHCTpUpyeT €CKUX TPOLIeCCOB. BbIOMpaTh 000CHOBaHHbIE
CIOCOOHOCTh eMoHCTpHUpYeT He ZIOCTaTOYHO TeXHUUYEeCKHe peleHust
BbIOMpaTh (He B MIO/THOM Mepe) 000CHOBaHHbIE TIpY TIPOBE/IeHUU
000CHOBaHHBIE CIIOCOOHOCTH TeXHUUeCKHe BBIII[e/IAUMBAHUS U
TeXHUYeCcKre BbIOMpaTh perIeHust OCaXKeHUS LIBETHBIX
perIeHus 000CHOBaHHBIE Tpu MEeTasjIoB U3 PyA U
Tpu TeXHUUYECKUe TIPOBe/IEHUH KOHLIEHTDPAaTOB,
TIPOBeJIeHUHU perIeHus BBIII[e/IAUMBAHUS U UCXOJs 13
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BbIII[e/TAYMBAHUS U
OCaXK/IeHUsT
I[BETHBIX METAJIUIOB
13 pyA u
KOHIIeHTPATOB,
UCX0/ist
u3
XUMHUYeCKOT 0
cocTaBa pyJ u
PacTBOPOB,
Ha/IMuus IpuMecen
U criocobax
Ja/ibHeuIen
riepepaboTKM.
[JeMoHCcTpUpyeT
CTIOCOOHOCTh
aHa/M3UPOBAaTh,
COCTaBJIATh U
TIPUMEHSITh
TeXHUUECKYH0
JIOKYMeHTal[}IO,
CBSI3aHHYIO C
OCHOBHBIMH
TUIPOMeTaTypruy
€CKUMH
riporieccamu, B
COOTBETCTBUMU C
JIeCTBYIOILIUMU
HOPMAaTHUBHBLIMU
JIOKyMeHTaMHu.

npu
TIPOBe/IeHUH
BBIII[e/IAUMBAHUS U
OCaXK/[eHUsI
LIBETHBIX METaJIJIOB
13 pyA u
KOHI|€HTPATOB,
UCXO/ist
u3
XUMHAYeCKOT O
cocTaBa py/J U
pacTBOPOB,
Ha/nuus NpuMecen
U criocobax
JlaJIbHeUIIen
repepaboTKH.
JeMoHcTpUpyeT
CNoCcoOHOCTh
aHa/M3UPOBaTh,
COCTaBJISITh U
TIPUMEHSITh
TeXHUYeCKYH0
JIOKYMeHTal[HIO,
CBSI3aHHYIO C
OCHOBHBIMH
TU/IPOMeTasTypruy
eCKUMU
riporjeccamu, B
COOTBETCTBUM C
J1eHCTBYIOLLIUMU
HOPMAaTUBHBIMU
JIOKyMeHTaMH

OCaXK/I€HUS 1BETHBIX
MeTaJIIOB U3 Py U
KOHIIEeHTPATOB,
UCXO/ist
u3
XUMHUYeCKOT0 COCTaBa
PYZ, 4 PacTBOPOB,
Ha/In4us IpuMeceid U
criocobax
JlaJIbHeMIIen
nepepaboTKH.
HemoHcTpUpyet
c1abyto crnocobHOCTh
aHaJIM3UPOBAaTh,
COCTaBJIATh U
TIPUMEHSITh
TEXHUYECKYIO
JIOKYMEHTaLHIO,
CBSI3aHHYIO C
OCHOBHBIMU
THIPOMETa/UTypruvec
KM TIpoLieccami, B
COOTBETCTBUH C
J1eliCTBYIOLLIUMU
HOPMAaTUBHBIMU
JIOKyMeHTaMu

XUMHUUECKOT0 COCTaBa
DYZ, 1 pacTBOpPOB,
Ha/IMuus IpUMecer 1
crnocobax
JlaJIbHeMIIen
repepabOTKHU.

He pemoncTpupyet
CTIOCOOHOCTD
aHa/IM3UpPOBaTh,
COCTaBJIAATh U
TIPUMEHSITh
TeXHUUECKYH0
JIOKyMeHTallHIo,
CBSI3aHHYIO C
OCHOBHBIMH
TUpOMeTasTyprudecku
MU TIpOL[eccami, B
COOTBETCTBUHU C
JleMCTBYIOLMU
HOPMAaTHUBHBIMU
JIOKyMeHTaMu

6.2.2.5 Cemectp 6, TumnoBble oLjeHOYHBbIE CPeACTBA /ISl NPOBe/JeHUs K3aMeHa 110

AUCLUIIITMHE

6.2.2.5.1 Onucanue npoueaypol

OK3aMeH MPOBOIUTCS B BH/le YCTHOTO cobecej0BaHMS TI0 BOITPOCAM 3K3aMeHalMOHHOTO OusieTa.

[IepeueHb BOIPOCOB K 3K3aMeHY:
1. Krnaccudukaiiyst altoMUHHEBBIX CI1/IaBOB.
2. Huarpammel coctosinust Al-Fe u Al-Si; BmusiHue nerupyroumx nqo6asok Cu, Mg, Mn Ha
CBOWCTBA a/TFOMUHHEBBIX CI1JIaBOB;

3. JIuTeliHble CBOMCTBA alFOMHUHHMEBBIX CIJIaBOB (yCa/ika, CKJIOHHOCTh K 00pa- 30BaHHIO
TPEL[1H, TePMEeTUYHOCTbD, JIUKBALUs);
4. @dopMmbI pocTa KPHCTA/IIOB B CJIUTKAX U OT/IMBKAX; BJAUSHUE BOIOPO/ia Ha CTPYKTYPY

OT/IMBOK;

5. @DakKTOpHI, BAUSIOLIME Ha BHYTPEHHIOI CTPYKTYDPY aJllOMUHUEBBIX CI1JIaBOB;
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6. MexaHu3M KPHUCTA/IJIM3allMN a/TIOMWUHHEBBIX PACIT/IaBOB,

7. DU3MKO-XUMHUYECKHEe OCHOBBI pa)MHUPOBAHUS a/IFOMUHHEBBIX CI1/1aBOB;

8. HopmatusHbIe okasare/nu, TexHuueckue ycaosus U I'OCTeI Ipu 1os1y4eHUH CI1/1aBoB
Ha OCHOBe a/IIOMUHUS. MapKy CIij1aBoB

9. Kakas TexHnueckas JOKyMeHTalLMsl CBsI3aHa C JIMTEWHBIM ITIPOU3BO/ICTBOM LIBETHBIX
MeTa/uIoB?

10.  Uro pmaeT aHa/M3 TeXHUUECKOMN JOKyMeHTalliy B JIMTEHHOM ITPOU3BO/ICTBE L[BETHBIX
MeTa/uIoB?

11. MogenvpoBaHue 3KCIIepUMeHTa B MCC/IeIOBaHUAX JIUTENHBIX TIPOLIECCOB

12. 3aueM HeoOXOJUMO paH)XUPOBATb BXO/HbIE rapaMeTpbl  Iiepej; IpoBeJieHueM
JKcIiepuMeHTa B cucreMme ProCast?
6.2.2.5.2 Kpurepuu orjeHuBaHusA

Y poBerBopuTe/IbH

OT/IMuHO

Xopouio

0

HeypoBiieTBopuTe/1bHO

[TpumeHsieT 3HaHUS
MO/1e/TPOBaHUS
JI7IS pelteHust
MPAKTUYECKUX
3a7jau B
MeTaJUTypryu.
[JeMoHCcTpUpyeT
CTIOCOOHOCTh
BbIOMpaTh
3¢ deKTHBHBIE U
Ge3ormacHble
TEXHOJIOTUU B
JIUTETHOM
TIPOU3BO/ICTBeE.
CrniocobeH
aHa/TM3UPOBAaTh,
COCTaBJISITh U
MIPUMEHSITh
TeXHUUYECKYIO
JOKyMeHTal[HIO,
CBSI3aHHYIO C
JIUTEeHHBIMU
ripoijeccamu, B
COOTBETCTBHUH C
JleMCTBYIOLLIMU
HOPMAaTHUBHBIMU
JIOKyMeHTaMH.

[TpuMeHsieT 3HaHUS
MO/1e/TMPOBaHUSs
JIIST periieHust
TIPaKTUYeCKUX
3a/a4 B
MeTaUTypruu C
He3HAYUTe/TbHBIMU
obKamu.
[eMoHcTpUpyeT
CIoCcoOHOCTh
BbIOMpaTh
3¢ deKkTHBHBIE U
6e3omacHble
TEXHOJIOTHH B
JIUTEHOM
TIPOU3BO/ICTBE (HO

He B MOJTHOW Mepe).

Cniocoben
aHa/IM3MPOBaTh,
COCTaBJIAATh U
TIPUMEHSITh
TeXHUYECKYH0
JIOKyMeHTaLH1o,
CBSI3aHHYIO C
JTUTENHBIMU
rporjeccamy, B
COOTBETCTBUM C
JeNCTBYIOLLIMUA
HOpPMAaTHUBHBIMU
JIOKyMeHTaMu (HO

He B MIOJTHOW Mepe).

Ca0Oble 3HaHUS

MOZIe/TMPOBaHUs JJ1s1

peleHust

MpakKTUUYeCKHUX 3a1a4

B MeTaJulyprumu.
JeMmoHcTpUpyer

c1abyro crnocobHOCTh

BbIOMPAThH
3¢ deKTUBHbIE U
Oe3omacHbIe
TeXHOJIOTUH B
JTUTeMHOM
TIPOM3BO/ICTRE.
CriocobeH c1abo
aHaJ/IM3UPOBAaTh,
COCTaBJ/IATh U
TIPUMEHSITh
TeXHUYECKYIO
JIOKyMeHTal[H1IO,
CBSI3aHHYIO C
JINTeHbIMU
TpolLieccamH, B
COOTBETCTBHU C
JIeNCTBYIOLLIMMU
HOPMAaTUBHBLIMU
JOKyMeHTaMH.

He MO>XeT MpUMeHUTh
3HaHWS MO/Ie/TUPOBAHUS
JUTSL PeleHust
MPAaKTUYeCKUX 3a/lay B
MeTaJTyprUi.

He nemoHcTpupyer
CIOCOOHOCTE BHIOWPATH
3¢ deKTHUBHbIE U
Oe3ormacHble
TeXHOJIOTHUH B TUTEHHOM
TIPOM3BO/ICTReE.

He criocoben
aHa/IM3UPOBATh,
COCTaBJISATh U
TIPUMEHSITh
TeXHUYECKYIO
JIOKYMEHTaL[HIO,
CBSI3aHHYIO C
JIUTEeNHBIMU
Tpoljeccamu, B
COOTBETCTBUHU C
JIeHCTBYIOLLIUMHA
HOPMAaTUBHLIMU
JOKyMeHTaMH.
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6.2.2.6 Cemectp 7, TunoBble oLjeHOYHBIE CPeCTBa /ISl IPOBe/eHUs 3ayeTa 110
JUCITUTIMHE

6.2.2.6.1 Onucanue npoueaypbl

3aueT MPOBOJUTCS B BH/Ie YCTHOTO coOeceJOBaHUS 110 BOTIPOCAM K 3aueTy, KOTOPbIe BbIJAFOTCS
o0yuaroIyMcst 3apaHee.

[IpumepHasi TeMaTHKa BOIPOCOB K 3aueTy:

KoHTposibHbIe BOIIPOCHL:

1. CeipneBast 6a3a /17151 IpOU3BOACTBA (heppOCIIaBOB

2. OcHoBHBIE C11I0c00OBI TPOX3BO/ICTBA (HEPPOCTIIIABOB

3. Kakue crijiaBbl OTHOCSITCS K TPyTITie OOBLINX U MajbiX (heppoCIiyiaBoB

4. TexHo0THS TPOM3BO/ICTBA (PeppOCII/IaBOB B ZIOMEHHBIX Teuax

5. OCHOBHOe U TIPUPO/I00XPAaHHOe 000pY/I0BaHKe, UCITI0/TB3yeMOTO ITPH MTPOU3BO/ICTBE
JIOMeHHbIX (heppoCI/IaBOB

6. TexHosiorys Mpor3Bo/CcTBa (eppOCIyIaBOB B PYAHOTEPMUUECKHX ITeyax

7. KOHCTpyKIUsl pyTHOTEPMUUECKUX Teuei

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

9. dakKTopbl BO3/IEMCTBUS Ha OKPY>KaFOIYI0 Cpely B IPOU3BO/CTBe (heppOCIIaBOB
10. TTepepaboTKka HepacCHIMAKLIUXCS ¥ CaMOPaCCHITIAIIUXCS IIIJTAKOB

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

12. CucreMa 5HepreTHYeCKOro MeHe/[)KMeHTa TIpy NPor3Bo/cTBe ¢GeppocriaBoB (ISO
50001:2011 u I'OCT P MCO 50001-2012)

6.2.2.6.2 Kpurepuu ornjeHuBaHus

3auTeHo He 3auTeno
ITeMOHCTpPHUpYeT COCOOHOCTh BHIOUPATh He crioco6eH BoiOHpaTh 3¢heKTHBHBIE U
3¢ deKTHBHBIE U Oe30I1acHbIe TeXHOJIOTHH B
Ge3or1acHbIe TeXHOIOTUU B ()eppOCII/IaBHOM dheppocryiaBHOM IMPOU3BO/ICTBE.
TIPOM3BO/ICTBeE. He memoHcTpupyeT crioco6HOCTh
ITeMOHCTPHUPYET CIIOCOOHOCTD aHaJ/IM3UPOBaTh, COCTABJISATL U
aHa/IM3UpPOBaTh, COCTABJATD U TIPUMEHSTb TeEXHUUECKYHO
MPUMEHSITh TeXHUUeCKYIO JIOKYMEeHTaL[{I0, CBSI3aHHYIO C
JIOKyMeHTaLl1I0, CBSI3aHHYIO C TIPOM3BO/ICTBOM (DeppOCIIIaBoOB, B
TIPOM3BO/ICTBOM (DeppOCIIIaBOB, B COOTBETCTBUM C
COOTBETCTBUM C JIeNCTBYIOLLMMU JeNCTBYIOLLMMH HOPMaTUBHBIMU
HOPMAaTHBHBIMU JIOKyMeHTaMu
JOKYMeHTaMu

7 OcHOBHas yyeOHasi IuTeparypa

1. IToxxupaesa C. I1. OcHoBbI 1Tpou3Bo/CcTBa. MaTepuanoBe eHye ¥ IIPOU3BO/CTBO MeTasl/IoB :
yueOHOe 1ocobue /17151 By30B TI0 CrielidanbHOCTH "TexHosorus u npeanpuHuMarenscteo” / C. I1.
IToxkupgaera, 2010. - 190.

2. TTpotiecchl U armaparsbl L{BETHON MeTa/l/TypruM : yuel. Jisi By30B T10 HarpaB/IeHUIO
"Metannyprus" u cnerpanbHocTu "MeTannyprus 1. meta/uios” / ITog pen. C. C. HaboitueHko,
1997. - 655.

3. )KyukoB. OCHOBBI ITPOM3BO/CTBA ¥ 00pPabOTKK MeTassIoB : yueOHOe TTocobue /17t By30B 110
Haripas/ieHuro "Metatyprus'. Y. 1 : OCHOBBI IIPOU3BOZCTBA MeTasuioB, 2008. - 147.
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4. )KyukoB 1. A. OCcHOBHBIe POL[eCChI TUApOMeTa/lIyprun: TeopeTuueckrie OCHOBBI IPOLIECCOB
BblllesiaurBanus / Y. A. JKyukos, 1979. - 114.

5. Bocko6oitauKoB B. I'. O611iast MeTa/utyprus : yued. it By30B 110 HallpaBJ/IeHUIO
"Metamnyprus" / B. I'. Bockob6oiinukos, B. A. Kyzapuh, A. M. fkyes, 2005. - 764.

6. OcHOBBI MaTeprasnoBeeHus : (MeTa/i000paboTKa): yueOHUK AIJisl CTYJeHTOB CPe/IHero
crietanbHOro obpa3oBanus / B. H. 3amiatun, FO. . Canoxarkos, A. B. [ly6os, E. M.
Hyxuees; nox pex. B. H. 3annatuna, 2015. - 272.

7. Pa3BUTHe TeOpUM U NMPAKTUKK METa/I/TypPruuecKrx TeXHOJIOTHM : B 3 T. : MOHOrpadusi / 1o,
pex. B. H. Ilepetrarsko, E. B. IIpotononosa, 1. ®. Censanuna. T. 1 : Teopus U npakTUka
VHTeHCU(UKAL[MU TEXHOJIOTHYECKOTO Tpoliecca B IIaXTHBIX eyax Majaoro guamertpa / Y. @.
CensiuH [u ap.], 2010. - 378.

8. benoycosa O. B. OcHOBBI TU/JpOMeTa/NTypruuecKux Mpou3BOACTB [ D/1eKTPOHHBIN pecypc] :
Kypc nekiuii / O. B. benoycosa, 2008. - 36.

9. Knén B. 3. OcHOBbI MMPOMeTa/UTypPriuuecKuX IPOU3BO/ICTB : yueOHOe rmocobue fijisi By30B 110
HarpasyeHuto "Metamnyprus” / B. 3. Knéu; B. 3. Kner, H. B. Hemuunoga, B. C. KokopuH,
20009. - 143.

10. MuneeB I'. T'. BruoTexHOMOrYsl LIBETHBIX META/UIOB [ D/IEKTPOHHBIN pecypc] : KOHCIIeKT
nekiuii / I'. T'. Munees, T. C. MuHeeBa, 2008. - 40.

11. NccnemoBanue TMTEMHBIX TTPOLIECCOB : yuebHOe rmocobue 1o crierfuanibHocTH 150104
"JIuTeiiHOe MPOU3BO/ICTBO UePHBIX U LIBETHLIX MeTa/ioB" / A. A. YcosblieB [u ap.], 2013. - 194.

12. Teopust MeTa/TyprudecKyx MpOLIeCCOB : yUeOHUK /171 By30B 10 HarnpaBieHuo 150100
"Metannyprus”, cnetanbHocTh 150102 "Metamnyprusi BeTHbix MeTa/uioB" / I'. I'. MuHeeB [u
ap.]; mox o6, pex. I'. T'. MuneeBa, 2010. - 522.

8 JonmotHUTe/IbHAs yueOHas IUTepaTypa U CipaBoOYHast

1. ITeTpoBckuii A. A. MeTaniypruueckye TexXHO/IOTUU. ['uapoMeTaulyprus : 3/1eKTPOHHBIN KypC
/ A. A. TletpoBckui, 2023

2. Ileimban B. T1. HoBble MeTa/yprudeckre TeXHOJIOTHH : yueOHoe rocobue f1s By30B / B. 1.
Lemvmban, I1. A. CeueHos, 1. A. Pribenko ; pez. B. IT. Lisimban, 2024. - 260.

3. O6paboTka MeTanI0B pe3aHueM : crpaB. TexHosora / A. A. TlaHoB [u zip.], 2004. - 784.

4. Mactepos B. A. Teopus niactiuueckoit geopmariuy 1 06paboTKa MeTansioB 1aBJIeHHEM :
[yueOHUK A1/1 MaIlIMHOCTPOUTE/IbHBIX TeXHUKYMOB] / B. A. Mactepog, B. C. bepkosckuii, 1970.
- 296.

5. BumHunkuit A. JI. Dy1eKTpoXUMHUecKast U 37IeKTpoMexaHnueckast 00paboTka meTasuioB / A.
JI. Buwunuukwuid, U. 3. ficnoropoackuii, U. I1. I'puropuyk; pea. JI. f. [Tonwunos, 1971. - 211.

6. IToneBoii I'. B. I"a3oriamenHast 06paboTka mMeTasios : yueb. asi cpef. ipod. obpa3oBaHus
1o crieguanbHocTy 1207 "Capou. nip-Bo" / I'. B. ITonesoi, I'. K. Cyxunus, 2005. - 332.

7. ObpaboTka MeTaioB gaBjaeruem / FO. ®. Ilesakun [u gp.], 2005. - 492.

8. CmupnoB B. C. Teopusi 06paboTky MeTasioB JaByieHueM : yuebuuk / B. C. CmupHoB, 1973. -
496.
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9. Metannypruueckye TeXHOJIOTHU. JIUTeHOe NPOX3BO/CTBO LIBETHBIX METAJI/IOB :
MeTOiMueCcKue yKa3aHUs K IPaKTUYeCKUM 3aHATHSM [i/Is1 CTYJeHTOB OYHOI'O U 3a0YHO-
BeuepHero obyuenus / VIpKyT. roc. TexH. yH-T, 2012. - 34.

10. MeTastypruueckiie TEXHOJIOTHH : METOAMUECKHe YKa3aHUs AJIs TPAKTUUeCKOW paboThI: 1o
HaIpaBJIeHUIO TTOATOTOBKU OakanaBpoB 22.03.02 "MeTannyprus' ouHOU 1 3a0UHOM Gopm
o0yuenust / IpKyT. Hall. Ucc/iefl. TeXH. yH-T; cocT. A. A. Bacunees. Pa3g. 1, 2017. - 18.

11. MeTannypruueckye TeXHOJIOTUHY : METOAUUECKUe YKa3aHuUs JJisi CaMOCTOsITeTbHON paboThI:
TI0 HaTpaB/IeHUIO TIOATOTOBKY O6akanaBpoB 22.03.02 "Metamnyprus” / IpKyT. Hall. UCCIIe,.
TexH. yH-T; cocT. A. A. Bacunees. Pa3z. 1, 2017. - 22.

12. IITaMrioBKa, CBapKa, naiika u TepMooOpaboTKa TUTaHa U ero CIlaBOB B aBUAaCTPOeHHH / A.
I'. bparyxums, IO. JI. Banos, b. H. MapsuH u ap., 1997. - 600.

13. Apackun A. M. MarepuasnoBefenue (MeTanioobpaboTka) : yue6Huk / A. M. ApackuH, B. M.
3yes, 2001. - 240.

14. MeTannypruueckve TeXHOJIOTUU (JIUTeHHOe TPOM3BO/ICTBO) : METOAUYeCKUe YKa3aHUs [/t
71abopaTOPHBIX PabOT CTYIEHTOB TI0 HarpaB/IeHUI0 NOATroToBKY 22.03.02 "Metamtyprus':
npoduIb MOATrOTOBKY "MeTa/utyprusi IBeTHBIX, PeJKUX U O/1aropoHbIX MeTa/uioB" / pKyT.
Hall. UCCIesl. TexH. yH-T, 2017. - 17.

15. MeTannypruueckve TeXHOJIOTUH (JIMTeHHOe NPOM3BO/CTBO) : METOAMYECKUEe YKa3aHUs JJ1s
CaMOCTOSATe/TbHOM paboThI CTYI€HTOB T10 HarpaB/ieHHto MoAroToBky 22.03.02 "Metannyprus':
npodu/b MOATOTOBKH "MeTa/Typrus LIBeTHbIX, PeJKUX U 0/1aropoiHbIX MeTayioB" / VIPKyT.
Hall. UCCIesl. TexH. yH-T, 2017. - 10.

16. MeTannypruyeckue TeXHOJOTUU [D/1eKTPOHHBIN pecypc] : MeToJuuecKre yKa3aHus 110
BBITIOJTHEHHIO JIaO0OpaTOPHBIX pabOT 110 HAITPABJ/IEHHIO TTOATOTOBKY OakanaBpoB "MeTtamutyprus'
OYHOM U 3a0uHOM GopMbl 00yueHus / UpKyT. Hall. uccies. TexH. yH-T, 2018. - 12.

17. TIpou3BO/JCTBO a/IFOMUHHMEBBIX CTUIABOB : yue0. mocobue [ij1st By30B 10 HarlpaB/IeHHIO
150100- Metannyprus / I'. B. I'aneBckuii [u ap.], 2006. - 282.

18. MeTannypruyeckue TeXHOJIOTUU [D/1eKTPOHHBIN pecypc] : MeToJuuecKre yKa3aHus 110
BBITOJIHEHUIO MPAKTUUeCKUX paboT Mo HarpaByieHuto noArotoBku 22.03.02 "Metannyprus'” /
WpkyrT. Hayy. uccnen. TexH. yu-1, 2018. - 11.

19. Teopus ¥ TexHO/IOTHUS (peppOCIIaBOB [ D/IEKTPOHHBIN pecypc] : MeToAuWYecKre yYKa3aHus 10
MPAKTHUYECKUM 3aHSTUSIM ITOATOTOBKH OakKasiaBpoB 110 HaripaBieHuto 22.03.02 "Metamtyprus” /
WpkyT. Hay. uccnen. texH. yH-T, 2018. - 52.

20. BuoTexHo/10rMs LIBETHBIX METa/UIOB : METOAUYeCKHe yKa3aHUs K TPaKTUYeCKUM 3aHATUIM /
WpkyT. roc. TexH. yH-1, 2013. - 55.

21. T'acuk Muxann ViBaHoBuu. Teopust M TEXHOJIOTHS POM3BO/CTBA (eppOCIIIaBoB : [ Yuel. asist
BY30B 110 criel]. "MeTamnyprus uep. MeTa/sioB"] / Muxaun MiBanoBuy "acuk, Hukosnaii
[TaBnosuu JIskuies, bopuc Banosuu Emiun, 1988. - 783.

22. Pricc M. A. ITpousBoacTBO eppociiiaBoB : Yueb. mocobue / M. A. Pricc, 1968. - 392.

23. Ileaposutikuii S1. C. TIpou3BoacTBO dheppocriyiaBoOB B 3aKphIThIX Tiedax / §1. C.
[leapoBuikuii, 1975. - 312.
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24. MusuH B. I'. Yrnepoguctele BocctraHoBUTeNU AJ1s1 peppocriaBoB / B. I'. MusuH, I'. B.
Cepos, 1976. - 272.

25. T'acuk M. 1. Teopusi ¥ TeXHOIOTUS 3/IEKTPOMeTa/UTypruv (peppocCIiyiaBoB : yuel. /s By30B
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26. TpyxoB A. I1. JIutetiHble CIIJIaBbl U T71aBKa : yuel. /i By30B TI0 CreldaibHOCTH "MallliHbI
Y TeXHOJIOTUsI MUTelHoro np-Ba" ... / A. I1. Tpyxos, A. . Mansipos, 2004. - 335, [1 ].

27. JluTeiiHOe TIPOM3BO/ICTBO: BBeieHMe B CTIeI[Ma/IbHOCTD : yuel. rmocobue mo crer]. "JIuTeiiHoe
MPOU3BO/CTBO UEPHBIX U LIBETHBIX MeTa/JIOB", "MallnHbl ¥ TeXHOJIOTHS JIMTEMHOT O
npousBozcTBa" / [Tog pex. C. I1. JoporiueHko, 1987. - 184.

28. KymanuH U. b. Boripockl Teopuu JiMHeWHbIX MpoljeccoB. @opMypoBaHue OTJIMBOK B
TipoLiecce 3aTBep/ieBaHUsI M OXJIaXK/eHHs CII/IaBa : yueOHOe Tocobue /iyt By30B 110
crieljanbHOCTH "JIuTeitHOe MPOM3BO/ICTBO UePHBIX U LIBeTHBIX MeTasuioB" / Y. b. KymaHuH,
1976. - 216.

29. MeTtasnibl. OCHOBHBIE TIO/IOKEHUsT GPU3UKKM METalIoB : yueOHOe TTocobue /i7ist OUHOM 1
3a0uHOM (hopM 00yueHusi o crieruanbHOCTH 110200 "MeTanayprusi LIBETHBIX MeTaI/IOB" [Ijist
Y3yuyeHusl JUCLMITIMHEI ""Teopus MeTa/lslypruyeckux npoueccos” / coct. Y. A. JKyukos, 2000. -
30.

30. MeTaiypruueckue TeXHOJIOTUM : MeTOAUUeCKHe YKa3aHUs [1Jisi CTYJeHTOB 3a0YHOM ()OPMBI
obyuenust / UpKyT. Hall. vcces. TexH. yH-T, 2015. - 18.

31. Epmakos C. C. ITopoiikoBast MeTanyprus : yue0. rmocobue / C. C. Epmakog, 1986. - 85, [3].

32. MeTasutypruueckie TeXHOJIOTHH 1epepaboTKY MPOMBIIIEHHBIX U OBITOBBIX OTXO/IOB :
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. Meluasnka BepxHernpuBogHas RW

. [TonynpomsliiyieHHas yCTaHOBKA 10 BhlllesaunBaHuio SXK-883 Kinetics
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