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

1.1 JucounavHa

«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-1.5

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-11.7, OIIK OC-11.4,
OIIK OC-11.2

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-9.3, OIIK
0C-9.4

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

Kopg

Copep)xaHue HHAUMKATOpa
WH/MKaTopa Aep A P

Pe3yabTaT 00yueHust

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

OIIK OC-1.5

3HaTb OCHOBHBIE MPOL[ECCHI U
CTIoco0BI TIOSTyYeHHsT IIBETHBIX
MeTaJIJIoB [ijisi oOecrieueHust
BO3MO>XHOCTH MCTIO/Ib30BaHUs
MaTeMaTh4eCKUX MeTO/0B MpHU
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
BnapeTh HaBbIKAMU BBITTOTHEHUS
MeTa//Typruueckix pacueToB C
WCII0/Ib30BaHUEeM MaTeMaTUUeCKUx
MeTO/I0B

MeTO/IOB

OIIK OC-3.4 [IpumeHsieT 3HaHUSA
MO/Ie/IMPOBaHUS [J1s1 PeLleHus

MMPakKTUYECKHX 3a/Jd4Y B

3HaTh BHUJbI MOJ€/IMDOBAHUA,
HCIIOJ/Ib3yeMble i U3yueHusd
OCHOBHBIX MeTaJIJTYPTUYeCKUX
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MeTa//Typruu

TIPOL{ECCOB

YMeTtb NprMeHsITh 3HaHUS

MO/Ie/TMPOBaHUS Ha TIPAKTHKe Py

W3y4eHUH MeTaJTyprudecKux

TMIPOL{ECCOB U aHaN3UPOBaTh

TI0JTyYeHHbIe Pe3yJ/IbTaThl

MO/Ie/TMPOBaHHUS

BiiageTb HaBbIKaMH ITPAKTHUECKOT0

TIPYMeHEeHUsT MO/Ie/TMPOBaHMUS
MeTa/UTypruuecKrx MpoLjecCcoB

OIIK OC-7.5

IleMoHCTpPHUpYeT CITIOCOOHOCTh
oOpabaTbIBaTh U MPe/ICTaB/SATh
3KCIepPUMeHTa/IbHbIE JJAaHHbIE,
O/TyYeHHbIe TTPY MPaKTUYeCKOM
W3yUYeHUH OCHOBHBIX
MeTaJlTypruuecKrx mpoLieccoB

3HaTh MeTOo/bl 00PabOTKY U
Tpe/ICTaB/IeHHsT IKCIIePUMeHTaTbHBIX
JAHHBIX.

YMetb 06pabaThiBaTh U
TIPe/ICTaB/ISATh SKCTIePUMEeHTaIbHbIe
JaHHbIe, TT0TyUYeHHbIe ITpU
MPaKTHUeCKOM U3yUYeHUU OCHOBHBIX
MeTa/UTypruueckiX —IMpOLeCCOB U
CBOMCTB TEXHOJIOTUYEeCKUX
MaTepHaroB.

BiiaieTb HaBbIKaMu 00pabOTKY U
Tpe/ICTaB/IeHHsT IKCITIePUMeHTaTbHBIX
JAHHBIX, TIOTyYeHHBIX T1PU
MPaKTHUeCKOM M3y4YeHHH OCHOBHBIX
MeTa//TypruuecKux MporeccoB U
CBOMCTB MaTepHasoB.

OIIK OC-9.1

[JemMoHCTpUpyeT 3HaHKS OCHOB
MeTaJUTypruueckoi repepadoTKu
MHHEpaJIbHOTO U TeXHOTeHHOI'0
CBIPbSI

3HaTh OCHOBBI MeTa/lTypruyecKoi
repepabOTKX MUHEPA/ILHOTO U
TEXHOT€HHOTO ChIPbSI.

YMeTb cuCTeMaTU3UPOBATh 3HAHUS
OCHOB MeTaJl/lypruyeckou
repepabOTKX MUHEPA/ILHOTO U
TEXHOT€HHOTO ChIPbSI.

BiageTh HaBbIKAMHU TIPAKTUYECKOTO
TIPUMEHEHHsT OCHOB
MeTaJuTypruueckoi repepaboTKu
MHWHEPAaTbHOTO ¥ TEXHOT€HHOTO ChIPbSI

OIIK OC-9.3

IleMOHCTpPUpYET CIIOCOOHOCTH
BbIOMpaTh 3¢ eKTHBHBIE U
Ge3omacHble TEXHOIOTHH TTPU
noryueHny ¥ 06paboTke
MeTassioB

3HaTh PU3NKO-XUMHUUYECKHEe
TIPOLIeCChI, TIPOTEKAoLI1e TIPH
TPOU3BO/CTBe U pahMHUPOBaHUHU
LIBETHBIX METaJI/IOB, TIPU TO/TyYeHHUH
3aroTOBOK W M3/Ie/Ti pa3TuuHbIMU
MeTO/laMH, TIPH TepMUUeCKOU 1
TePMOXMUMHUECKOH 00paboTKax
JleTasiem.

YMeThb pacCUMThIBaTh MPAKTHUECKHe
3a/]lauMl TeXHOJIOTMUeCKUX TPOIeCCOB
TIPOU3BO/ICTBA 1[BETHBIX META/IJIOB U
U3ieNnui U3 HUX.

Biagers MeToZaMHy aHa/IM3a
TeXHOJIOTMUeCKUX TMPOIeCCOB U UX




B/ISIHUSL Ha KaueCTBO TOTy4aeMou
TIPOAYKILMH.

CriocobeH aHaIM3UPOBaTh,
COCTaBJIATh U TIPUMEHSITh
TEXHUUYECKYIO JOKYMEHTALIUIO,

3HaTb OCHOBHbIE HOPMAaTHBHbIE
ToKa3aTe/ly TUTeUHBIX TIPOL[eCCOB B
MeTa/UTypPruy LIBeTHBIX MEeTaJl/IOB.
YMeThb aHa/M3UpOBaTh TEXHUUECKYIO

OIIK OC-11.7 CBSI3aHHYIO C JIMTEUHBIMU JOKYMEHTALIUI0, CBA3AHHYIO C
rpoLieccamMu, B COOTBETCTBUU C | JINTEHHBIMU MIPOLIeCCaMHU.
JIeMCTBYIOLLIMMU HOPMaTUBHbIMY | BJiafgeTh HaBblKaMu aHaIU3a
JIOKyMeHTaMH TeXHUUECKOM JOKyMeHTAaLUHU T10
JIMTHIO LIBETHBIX METalJIOB.
3HaTh HOpMaTUBHbIE TIOKa3aTenu
MeTa/I000paboTKy.
CriocobeH aHaIM3UpOBATh,
YMeThb aHa/M3UpoBaTh TEXHUUECKYIO
COCTaBJISITh U IPUMEHSITh
TEXHIIECKYVIO TOKVMEHTALILO JOKYMEHTaL1I0, CBSI3aHHYIO C TepMO-
OIIK OC-11.4 Y0 AOKY WO,y MeTa/1I000paboTKOM.
CBSI3aHHYIO C MeTa/l/I006paboTKOM,
N BnaaeTs HaBbIKAMU aHaIM3a
B COOTBETCTBUU C /1eHCTBYIOIIUMU N
TeXHUUECKOM JOKyMeHTalun
HOPMAaTHUBHBIMU JJOKYMEeHTaMH o
TEeXHOJIOTUM, CBSI3aHHBIX C TEPMO- U
MeTa1JI000paboTKOM.
3HaTh rujpoMeTaniypruueckye
CTIoco0BI TIOSTyYeHHsT [IBETHBIX
MeTa/yIOB, BU/IbI BhIlLle/IaUMBaHUs,
Croco0bI OCaXK/IeHUST METalJIOB U3
pacTBOpOB
IleMOHCTpPUpYET CIIOCOOHOCTH YMetb OCy11IeCTB/IATh U
BbIOMpaTh 000CHOBaHHBIE KOpPPEKTHUPOBaTh
OITK OC-9.4 TeXHUUeCKHe pellieHus py TU/IpOMeTasuypruyeckue mpoLecchbl
) OCYILleCTB/IEHUU MOy UeHust [[BETHBIX
TUIpOMeTaTypruueckux MeTaJlIoB, COCTABJISATh
TMIPOL{eCCOB MeTaJl/Typruueckye
OanmaHChI
Bnajern HaBbIKaMM aHa/M3a u
KOPPEeKTUPOBKHU
TU/IPOMeTa/UTypruyecKux MpoLeccoB
TIPOM3BO/ICTBA [IBETHBIX METa/JIOB
OIIK OC-11.2 CriocobeH aHaMM3UPOBATh 3HaTh MeTO/bl aHa/IM3a TeXHUUeCKON

TEXHUUYECKYIO JJIOKYMEHTALIHIO,
CBSI3aHHYO C OCHOBHBIMU
TEXHOIOTMUYECKUMU TIPOLIECCAMH B
00J1acTV MeTa/Typruy, B
COOTBETCTBUH C [IEHCTBYHOILIUMU
HOPMAaTHBHBIMH [JOKyMEHTaMHt

JIOKyMeHTaL[1, CBS3aHHOU C
OCHOBHBIMM T€XHOJIOTUUECKUMH
rporjeccaMu B obmactu
MeTaJ/Typriu, B COOTBETCTBUM C
JleCTBYIOLLIMMA HOPMaTHUBHBIMU
JIOKyMeHTaMu

Ymerb aHaMM3UPOBaTh TEXHUUYECKYHO
JOKYMeHTaL[MI0, CBA3aHHYIO C
OCHOBHBIMM Te€XHOJIOTMUeCKUMH
rporeccaMm B obsactu
MeTa/UTypruu, B COOTBETCTBUU C
JIeHCTBYIOLLIMMU HOPMaTHUBHBIMU
JIOKyMEeHTaMH.

BiaaeTrb HaBbIKaMH aHa/IM3a




TeXHUYECKOM JOKyMeHTaluH,

CBsI3aHHOMU C OCHOBHBIMHU
TeXHOJIOTUUECKHUMH TPOI[eCcCaMi B
obmnactu MeTaJuTypruu, B

COOTBETCTBUHU C IeUCTBYIOIUMU
HOPMaTUBHBIMU JJOKYMEHTaMH.

2 MecTo pauciMIuIiuHbI B cTpyKType OOII

N3yueHne aucLUnvHel «MeTanaypriuueckie TeXHOJIOTUN» 0a3upyeTcsi Ha pe3y/bTaTax
OCBOEHHUsI  CHeJyHOLUX  JUCLIMIUIMH/TIDAKTUK:  «Xumus», «®Pusuka», «MaremaTuka»,
«AHanuThueckas u ¢pusndeckass XUMHUs»

OucuurnvHa SIBJISIETCSI rpe/LeCTBYIOLIeN ISt JWCLIATIIMH/TIPAaKTUK:
«[Ipou3BofCcTBeHHasi TpAKTHKa: TeXHOJO0ruueckasi (IMPOeKTHO-TeXHOJIOTHYecKasi) IpaKTUKa»,
«MeTtannyprusi peAKdx MeTaioB», «MeTa/ulyprusi TsDKebIX  LIBETHBIX  METa/lJIOB»,
«MeTannyprus JIeTKUX MeTa/lJioB», «MeTautyprusi 6;1aropoiHbIX MeTalJIOB»

3 O0BeM AUCIUILIMHbBI

O0beM AUCHMIIIMHBI cocTaBiisieT — 18 3ET

TPpyA0eMKOCTh B aKa/leMHYeCKHX yacax
(OpuH akazieMUyeCcKUid yac COOTBETCTBYeT 45 MUHyTaM
Bujy yueGHoii pa6oTor aCTPOHOMHYECKOTO Yaca)
Cem Cemec
Bcero ecTp Cemectp Ne 3 Tp Ne
Ne 2 4
OG6r1ast TPy0€MKOCTb 648 959 180 216
JUCLIUTITVHEI
Ay[IuTOpHBIe 3aHATHS, B TOM 66 18 78 20
yucse:
JIEKLINH 28 10 8 10
nabopaTopHbIe pabOThI 10 0 10 0
NpakTUYeCcKue/ceMUHapcKue 28 8 10 10
3aHSITHS
KonrakTtHast pabota, B TOM 0 0 0 0
yucse
B opme paboThI B
S/IEKTPOHHOH 0 0 0 0
VMH(OPMaLMOHHOM
obpa3oBaTe/IbHOM cpejie
CamocrosiTenbHasi pabora (B
T.4. KypCcOBOe 565 225 148 192
TIPOEKTHPOBaHKeE)
TpynoemMKOCTb
MPOMEeXXYTOUYHOMN 17 9 4 4
aTTecTalyu
Buj npomexxyTouHOM 3aueT C OL|eHKOM, 3auer
aTTecTaluy (UTOrOBOrO KypcoBast pabora, | Jk3a 3aueT C OLIeHKOM, C
KOHTPOJIS 110 JUCLIUTI/IHE) OK3ameH, 3aueT C | MeH Kypcogasi pabora OLIeHK
OLI€HKOM oM




4 CTpyKTypa U cojiepKaHue JUCLUII/IMHBI
4.1 CBopiHbIe JaHHbIE 110 COAEPKaHHUI0 AUCLUII/INHBI

Cemectp Ne 2

Ne HaumeHoBaHHe JIeKLu/mB“AM KOHT%(I’: HOH paGOTII:IIS (CEM) CPC dopma
n/n DasAe/a u TeMbl N Kon. N Kon. N Kon. N Koum. TeKymero
JAUCI{UILUTAHBI o Yac. o Yac. o Yac. o Yac, | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
Mertannbl, UX 12 1,2, KOHTpOM:H
1 CBOMCTBa U o 10 1,2 8 3, 4, 225
3 ast pabota
TIPOM3BO/ICTBO 5
IIpomesxxyTounas 9 SK3aMeH
aTTecTarys
Bcero 10 8 234
Cemectp Ne 3
Ne HaumeHoBaHnue HEKLII/II/IB"ABI KOH“;;(; HOE pa60T1;113 (CEM) CPC dopma
/i pasjesa U TeMbl Kon Kom Ko Ko | Texymero
JAUCLHHUILTHHBI Ne Yac. Ne Yac. Ne Yac. Ne Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
OcHoBbI Otuer 1o
MPOU3BO/ICTBA U 1,2, naboparop
pacduHUpOBaHYs 19 19 4, 5, HOU
1 MEeTaJjlIoB C 6 1,2 8 7 10 6, 7, 135 pabore,
3,4 3
8,9, Tecr,
0 Pemenne
3a/jau
o | ObpabGorka 5 2 3 2 3,5 | 13 | Pedepar
MeTa/UI0B
IIpomesxyTounas 3auer ¢
aTTecTalys 4 OLIeHKOM,
Kypcosas
pabora
Bcero 8 10 10 152
Cemectp Ne 4
Ne HaumeHoBaHHe JIeKLu/mB“AM KOHT%(I’: HOH paGOTII:IIS (CEM) CPC dopma
n/n DasAe/a u TeMbl N Kon. N Kon. N Kon. N Koum. TeKymero
JAVICI{UILTAHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA
1 2 3 4 5 6 7 8 9 10 11
Ob6opyoBaHue U Tecr,
2 TEXHOJIOTH 1,2 2 KoHnTtponsH
JIUTeHHOT0
ast pabora
TIPOM3BO/ICTBA
TexHonoruu u
obopyzoBaHue 19 3,4, 1,2, KoHTposeH
2 TUIPOMeTa/ Ty pruy ’3 ’ 10 5, 6, 8 3, 4, 192 as pabora,
eCcKoro 7 5 Tect
TIPOM3BO/ICTBA
IIpomesxyTouHas 4 3auert
aTTecTaluys OLIeHKOM
Bcero 10 10 196




4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Cemectp Ne 2

Ne

Tema

Kpartkoe coaepxaHnue

MerTtanbl, UX CBOMCTBA U
TIPOU3BO/ICTBO

Onpefenenyve u cBolicTBa MeTanioB. Knaccudukauys
MeTasioB. POPMBI HAX0K/eHUS] MeTasVIOB B TIPUPO/Ie.
[TonsiTvie pyjia U MectopoxkieHue. TspKenble LIBeTHbIE
MeTaslibl. JIerkuve LiBeTHbIe MeTasljibl. biiaropojHelie
MeTasl/Ibl. Pepxue MeTaslIbl. UepHbie
MeTasl/ibl 1 KpeMHu#. Crioco0bl
MPOM3BO/CTBa MeTa//IoB. YepHas U 1|BeTHast
MeTatyprusi. CoBpeMeHHbIe HarpaB/ieHUs1 pa3BUTUS
MeTa/UTypruueckux mpou3BocTB. O6sxur. [1n1aBka.
BeiiiesiauriBanrie MeTasioB. [1poiiecchl pas/eneHus
TBEPON U >XHUAKOU (a3 mysbibl. CriocoObl
KOHIL|@eHTPHUPOBAHUSI MeTaJ/IOB U OUUCTKU PaCTBOPOB.
CriocobwI MOBBILLIEHUS] UHCTOTHI MeTas/oB
Y yJIyuIlieHUs UxX (U3UKO-XUMUUeCKUX
CBOWCTB B MeTaJJTyprUH.

Cemectp Ne 3

Ne

Tema

Kpartkoe copep:xaHnue

OcHOBBI IPOM3BO/ICTBA U
pabHHUPOBaHUs
MeTaJlIoB

PynomnoaroroBka. HazHauenue otaryu; MaiiiHbl 1
anmapaTbl. BUibl OCHOBHBIX U BCIIOMOTaTe/TbHbIX
MTUPOMeTa/TypriuecKHX oreparui (poKaska,
00>KUT, M/1aBKa, METa/I/IOTEPMHUS1), OCHOBHOE
obopyoBanue. PaguHupoBaHue MeTaslIoB.
KomriniekcHasi mepepaboTka

OTXOZSIIIUX T'a30B.

OO6paboTKa MeTaJlIoB

Tepmuueckast o6paboTka

METaJI/IOB: Ha3HaueHWe U BU/bI (OTXKHUT, 3aKajIKa,
OTMYCK, HOpMa/I3al[1si, CTApEHUe, CHATHE
HanpsDKeHUH, 1ieMeHTarus). [TopolkoBast
MeTasuTyprusi. HopMaTUBHbBIE MOKa3aTe/li OCHOBHBIX
TEXHOJIOTMUECKUX TIPOIIECCOB B 00/1aCTH THAPO-,
npoMeTa/uTypruv. Ha3HaueHue MeTo/[0B
MeTa/II000pabOTKU: MeXaHWUeCKast U TepMUUecKast
006paboTKa, /1a3epHas pe3Ka, CBapKa, KOBKA 1
ImTamroBka. TexHuueckasi JOKyMeHTaLUs TIpy
TEePMO- U MeTa/lJI000paboTKe.

Cemectp Ne 4

Ne Tema Kpartkoe copep:xanue
2 Ob6opygoBaHue 1 Knaccudukanys antoMUHUEBBIX CIJIaBOB T10
TEeXHOJIOTUH JINTeHHOT O XMMHYECKOMY COCTaBY U Ha3HaueHUI0. JInuTeliHble
TIPOU3BO/ICTBA CBOMCTBA U XapaKTePUCTUKHU aJlFOMUHUEBBIX CTIJIaBOB.

Oco6eHHOCTH T/IaBKU JIMTENHBIX U [1e(hOPMHUPYEMbIX
Cr1aBoB. MUKcCepa a/lftoMMHHEBOI0 IPOM3BO/CTBA.
[Tpon3BOACTBO a/lFOMUHMEBOM UylIKU. [Ipon3BoCTBO
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KaTaHKW amroMUHUeBoU. [TponsBoCcTBO
KPYIHOrabapUTHBIX CJIUTKOB.

2 TexHomnoruu u
obopyoBaHe

O ITPpOM3BO/ACTBA

TUIPOMeTasypruuecKor

Ha3nauenne wu OCHOBHBIE orepanuu
T'UJpoMeTasyIypruyeckoro V3BJIeYeHUs]

MeTas1oB. [IpakTHKa Bblllle/1auBaHUs
MeTasuI0B. Bugpl u CIOCOOBI

BbIIIle/IaYBaHMUs. Meto/pl
VHTeHCU(UKaALMY NTPOLIeCCOB Bblllle/lauMBaHUs.
da3oBble nepexosl. Criocob baiiepa. CtpoeHue u
NIpUpoa 111e/I0YHO-a/TFOMUHATHBIX

pactBopoB. KpemHMiicomepkalliyie MUHepaJIbl
ObokcuTa ¥ WX MOBe/ieHHe TPH BbIlle/1auMBaHUY .
I'mppomeTanypruueckue npoLeccbl ¥ OCHOBHOE
obopyioBaHue B MeTalIypruy 30/10Ta, LMHKA, Meau U

HHUKeJIsd.

4.3 IlepeueHb 1a0O0pPaTOPHBIX padoT

Cemectp Ne 3

. Ko/1-Bo akajieMuuecKux
Ne HaumeHoBaHue 1a00paTOpHO# PadoThI
4yacoB
1 N3yueHure TBepAOCTU MaTepHaioB 4
? OKUC/IUTE/TbHBIN 00XKUT Cy/TbGOUAHBIX MeTHBIX 4
KOHI[eHTPAaTOB
3 MuUKpOCKONTMYEeCKOe UCC/Iel0BaHUe MaTepHUaioB 2

4.4 TlepeueHb NPAKTHYECKUX 3aHATHH

Cemectp Ne 2

. Ko/1-Bo akajieMuuecKux
Ne Tembl NpaKTHUECKHX (CeMHUHAPCKHX) 3aHATHI
4acoB

1 Pacuer panoHansHOrO cocraBa 4

NI0JIMMeTalJIMueCKOU Py /bl

[Ipumepsl pacyeToB 1o
2 MeTa/UTypruueckod repepaboTKe ChIPbS 4

Y pellleHue 3a/a4

Cemectp Ne 3

. Ko/1-Bo akajeMu4ecKHx
Ne Tembl NpaKTHUeCKUX (CeMHHAPCKUX) 3aHATHMI
9JacoB
1 PacueT panioHasbHOrO COCTaBa LIUHKOBOTO 4
KOHIIeHTpaTa
7 PacuyeTsl M0 MeTa/Typrum TsKeIbIX LIBETHBIX 4
MeTaslI0B
3 Pacuet MaTepuaibHOr0 OasiaHCca OKUC/TUTETBHOTO 9
paUHUPOBAHUSI KDEMHUSI
Cemectp Ne 4
| Ne | Tembl NpaKTHUeCKUX (CEeMHUHAPCKHUX) 3aHATHMI | Kos1-Bo akajieMuuecKux
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yacoB

JIuTbe atOMHMHUEBOU UYILIKH, TPOM3BOJCTBO
a/JfOMHUHUEBOM KaTaHKU. [ledeKTrl pu
TIPOM3BO/CTBE MPOAYKLIMY U3 aTIOMUHUS U

MMPpOM3BOACTBA MedH, HUKeJ/Id M [IMHKAa

1 aTFOMUHUEBBIX CI1aBoB. HopMaTrBHbIE 1
roKasaresu, Texuuueckre ycaoBus U I'OCToI ipu
MOJIyYeHUH CIJIaBOB HA OCHOBE aTFOMUHUSI.

7 DU3MKO-XMMUYECKHe OCHOBbI PAQMHUPOBaHUS 1
a/TFOMUHUEBBIX CIJIAaBOB

3 Cr1oco6bI BLIPayKEHHUSI KOHIIEHTPAITUH pacTBOPOB 1

4 PacueTsl npy 1pou3BOACTBe TJIMHO3eMa U3 ?
OOKCUTOB

5 Mo/envpoBaHMe Tpoliecca aruTaluOHHOI 0 9
BbII1]e/IaUMBaHMS 30J10Ta

6 PacueTsl 110 M3B/IeUEHHUIO 30/10Ta U3 PY/bl 1
OnpegeneHve napaMeTpoB NPOLIeCCOB U

7 000pyj0BaHUs TUAPOMETA/LTyPruuecKoro 2

4.5 CamocTosTesibHasA padorTa

Cemectp Ne 2

Ko/1-Bo akajieMuuecKux

No Bupg CPC
4acoB
1 BbInonHeHre TpPeHUPOBOUHBIX U 00YUarOIIUX 30
TeCTOB B JUCTAaHLMOHHOM peXume
5 KonTponbHast paboTa /7151 CTyZIeHTOB 3a04HOM 10
(hopMbI 00yUeHHsT
3 [ToaroToBKa K NMpakKTUYECKUM 3aHSITHUSIM 30
4 ITpopaboTKa pa3/ie/ioB TeOPeTUYECKOr0 MaTepHasa 125
5 PellieHne crienia/IbHBIX 3a/1a4 30

Cemectp Ne 3

Ne Buj CPC Ko/1-Bo akajieMmuuecKux
4acoB

1 BbImosiHeHWe TPeHUPOBOUHBIX U 00YUarOIINX 10
TeCTOB

2 Harnrcanne KypcoBoro rpoekTa (paboThsl) 40

3 Harrcanue pedepara 8

4 OdopmiieHre 0TYETOB TI0 1TaOOPAaTOPHBIM U 10
TIPAKTUYECKUM paboTam

5 IToaroroBka K 3auéty 15

6 IToAroToBKAa K MPAaKTUYeCKUM 3aHSITUSIM 10

- [ToaroToBKa K MpakTUUeCKUM 3aHSITUSIM 10
(y1abopaTopHBEIM paboTam)

8 IToAroToBKa K c/iaue v 3aljuTe OTUETOB 10

9 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 25

10 PemnieHue crieljpa/ibHBIX 3a/1a4 10

Cemectp Ne 4




Ne Bup CPC Koi-Bo akajeMuueckux
4acoB
1 BbImosHeHre TPeHUPOBOUHBIX U 00YUarOIIUX 15
TeCTOB
2 KoHTponbHast paboTa /15 CTYJeHTOB 3a0UHOMH 10
dbopMbI 00yUeHHS
3 ITogroroBka K 3auéTty 15
4 IToAroTOBKAa K MPAaKTUYECKHUM 3aHSITUSIM 65
5 [TpopaboTKa pa3/ie/ioB TeOpeTUUeCKOro MaTepHasia 87

B xofe npoBeieHNs 3aHATUN 10 JUCLMIUIMHE UCIIO/IB3YIOTCS CJIeYIOIYe UHTepaKTUBHbIe
MeTo/[bl 00yUYeHUsI: TPeHUHT, TPYTITIOBast AUCKYCCHs

5 IlepeueHb yueOHO-METOJUUECKOT0 00eciedeHUs] JUCHUILTHHBI
5.1 MeToanueckue yKa3aHusA /1A 00yYarOI[UXCS 110 0CBOEHHIO JUCHUILTHHBI

5.1.1 Metoauueckue yKa3aHus A o0yuarommxcs no KYpPCOBOMY
NMPOeKTHPOBaHUIO/padoTe:

MeTannypruyeckre TeXHOJIOTUW: METO/. YKa3aHUs Jisl CTy/IeHTOB 3a0UHOM (opMbl 00yUyeHus /
coct. : H.B. HemuniHoBa, A.A. Bacunbes, A.A. TrotpuH. — UpkyTtck : U3a-so UpI'TY, 2015. —
19 c.

5.1.2 MeToauuecKne yKa3aHusl /IS 00y4arOmMUXCs M0 NPAKTHYECKUM 3aHATHIM

[IpakTryeckue 3aHSTUS NpejHa3HauUeHbI /1J1s1 3aKperyieHrsl HaBbIKOB pellleHus PaKTUUeCKuX
TeXHOJIOTUUeCKUX 3a/jau TIPY PaCCMOTPEeHUM HaWIyUIINX JOCTYTHBIX TEXHOJIOTUM B 00/1aCTH
MeTaJlTypruu.

3a BpeMs1, OTBe/IeHHO€ Ha MO/ITOTOBKY K TIPAaKTUYeCKUM 3aHSITHUSIM, CTYEHT J0JDKeH U3yUuTh
MaTepHaJl 10 TeMe MPaKTUUeCKOro 3aHSATHS U Npe/iBapUTe/IbHO K HeMy TIOJTrOTOBUThCS. [1pu
TIOJITOTOBKE K MTPAKTUYeCKUM 3aHSITHSIM CTyJleHTaM HeoO0X0[uMo paboTaTh C UCTOUHUKAMH,
yKa3aHHbIMU B CITUCKe peKOMEeH/lyeMoM JInTepaTypbl, UHTePHET-pecypcaMH, Mpe3eHTalUsIMU.
[TnaH 3aHsTHI

1. O3HaKOMJIeHHe C TeOpeTUUeCKUMH aclieKTaMH TeMbl, BBIHECEHHOU Ha 3aHsTHe.

2. Pa300p KOHKPeTHBIX PUMEPOB PellieHUs 3a/jau, 00Cy>K/jeH1e, BhisB/IeHe
TIOJIO>KHTEJTBHBIX U OTPULIAaTeTbHBIX acTieKTOB 00Cy/jaeMoii Ipo0ieMbl; pelieHre 3aa4 1o
BapuaHTaM (110 CITUCKY TPYIIIIbI).

3. ®opmy/IMpOBKa TNpe/JiIoKeHU U peKOMeHJaLvil.

ITpu IOATOTOBKE K ITPAaKTUYeCKOMY (CeMUHAPCKOMY) 3aHSITHIO C/IeZIyeT B IePBYIO Ouepelib
paccMoTpeThb BOTPOCHI O TeMe 3aHsATHs. [Ipy MoroToBKe K MPaKTUYeCKUM 3aHSATHSIM.
HeoOX0IMMO TIpopaboTaTh MUTEPATypy, yKa3aHHYIO Mpero/jaBaTesieM, B 00beMe u3ydaeMou
TeMbl. CaMOCTOsITe/IbHOe U3yueHre pa3/ie/ioB Kypca MPOM3BO/IUTCS C UCTIOIb30BaHUEM
JIUTEePATyPHBIX UCTOUHUKOB Y UIHTEPHET-PECYPCOB.

1. MeTasutypruueckye TeXHOJIOTHY : METOUUECKHe YKa3aHUs [I/Isl TPAaKTUUeCcKor paboThI: TI0
HarpaBJIeHHIO TIOATOTOBKY OakanaBpoB 22.03.02 "Mertannyprus" ouHOM U 3a04HOM (hopm
oOyuenust / IpKyT. Hall. UCC/iefi. TeXH. YH-T; cocT. A. A. Bacusnees. Pa3g. 1, 2017. - 18 ¢
2.Mertannypruyeckue TeXHOJOTMU [ NIeKTPOHHBIN pecypc] : MeToAuueckre yKasaHusl 110
BBITIOJTHEHHIO MPAKTUUECKHX pabOoT 1o Harpas/ieHuio ToarotoBky 22.03.02 "Metannyprus” /
TrotpuH A.A., Hukanopos A.B. VpkyT. Hall. uccief. TexH. yH-T, 2018. — 11 c.
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5.1.3 MeToauuecKne yKa3aHus /ISl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

Lesb paboThI: TIepe IpoBeZieHreM J1TabopaTOPHOH paboThI - 03HAKOMJIEHHE

00yuaroluxcst C METOJUKOM MpOoBeZieHUst 1abopaTopHbIX paboT, OCHOBHBIMH MPHUOOpaMH U
o0opyioBaHKEM, HCIIOIb3YeMbIMUA BO BpeMsi IPOBe/IeHHsI 1ab0paTOpPHBIX paboT; 03HaKOMJ/IeHHe
C COOTBETCTBYIOI[UMU TEOPETUUECKUMH BOMPOCAMH, UTO CIIOCOOCTBYET aKTUBHOMY yUaCTHIO
00yyJaroImuxcs B MPOBeIeHUH 1ab0paTOPHBIX PabOT U yCIelTHOM 3alUThl OTYETOB.

3aganue Ha CPC.

[Tepen HauaIOM Kask/I0# 1ab0paTOpPHOM paboThl 0OyUaroIMecs MPOXOAST HHCTPYKTAX IO
TeXHUKe 06e30MacHOCTH.

3a Bpemsl, OTBeIEHHOE Ha MOJTOTOBKY U 3alUTy J1a00paTOPHBIX paboT 0OyyJaroImuiics

JO/DKEH U3yUYHMTh MaTepHrall 1o TeMe J1abopaTopHOL paboThI U Mpe[BapUTe/IbHO 03HAKOMHTBCS C
TIOPSITKOM €€ BBITTOJTHEHHUS.

TpeboBaHus K opMe U COZIePKAHUIO OTUETHBIX MaTePHUAIOB.

Oruét o y1abopaTopHOii paboTe [JO/KEH COZiep>KaTh Lesib paboThI, CITUCOK

HCII0/Tb3yeMOro 000py/J0BaHMs, KpaTKOe OIrcaHue X0/a paboThl, HEOOXOAUMBIE CXEMBI
TIPOLIECCOB 1 000PYAOBaHUS, BHITIOJTHEHHBIE PACUETHI, TAO/MULILI U TPaduKy, BEIBOABL. OTUYETHI TIO
J1labopaTopHbIM paboTaM 0OPMIISIOTCS B COOTBETCTBUM C TPeOOBAHUSMU METOJUUECKUX
yKa3aHUH 10 BBIMOTHEHUIO KaXK/I01 1abopaTopHOi paboThl ¥ TpeOOBaHUSIMY CTaHAApTa

CTO «027-2021 CUCTEMA MEHE/JDKMEHTA KAUECTBA. YuebHo-MeToguuecKast
JestesibHOCTh. OOIIre TpeOOBaHUs K OPraHM3al[iy 1 MPOBe/IeHUI0 1TabopaTOPHBIX PaboT».
PeKoMeH/jaIuK 10 BLIMOJTHEHHUIO 3a/IaHMUSI.

['naBHOI 11e/71610 1a60pPaTOPHBIX paboT Mo AUCHUIUINHE «MeTasuTypruueckue

TEXHOJIOTHUH» SIBJIIETCS] 03HAKOMJIEHHE 00YYarOIIUXCsl C OCHOBHBIMH MPOLIECCAMH,
MIPUMEHSIEMBIMH B META/UTYPIMM, METOIMKAMH U3yUeHU CBOWCTB, CTPYKTYPhl MaTepUasoB,
BBITIOJTHEHUE SKCTIEPUMEHTA/IbHBIX UCC/IeJOBAaHUI U pacyeT

OCHOBHBIX XapaKTePHUCTUK U3yUaeMbIX TeXHOJIOTUYeCKUX CTauu.

Otuet odopmiisieTcs AJisg KaxKzoi mabopaTopHoM paboTsl. JlomyckaeTcst ohopMieHHe OJHOTO
OTYeTa Ha MOATPYNITy 00yuarol[uXcs, BBIMOMHSBIINX JJabopaTopHYyto paboty. OTUET 10/DKeH
coziep)KaTh Ha3BaHHe PabOThI, U3/I0XKEHHE L[eJTU U 33/1a4 PabOThI, KDAaTKOE TEOPETHUECKOe
BBe/IeHHe, CXeMy YCTaHOBKH M KPaTKOe OIMCaHKe MeTOAUKH TpoBeZieH s paboThl, Tab/MLy C
OTBITHBIMUA ¥ PACYETHBIMH JAHHBIMU; TPAaQUKHU (Tam, Te 3To TpedyeTcst), ClipaBOYHbIe aHHbIe,
BBIBO/IBI TI0 paborTe.

KoHTposbHbIe BONPOCHI (Ha puUMepe JlabopaTopHOH paboThl "OKUCIUTETbHBINA 00XXHUT
Cy/bPUAHBIX MeJHbIX KOHL[eHTPaToB"):

1. [Tesb OKUC/TUTENTBHOTO 00XKUTa MeZIHBIX KOHIIEHTPATOB.

2. [Jecynbdypusanys ipy o0Kure.

3. HazoBuTe OCHOBHBIE XUMHUUECKHEe PeaKIUU MPH OKUCTUTETEHOM 00)KHUre MeJHBIX
KOHLIeHTPAaTOB.

4. Temriepatypa o0>kura u TeMriepatypa BoCIylaMeHeHus! Cyb(puaoB.

5. Yc/10BUS IpOBeZieHUsT 00KUTa.

6. YCTpPOMCTBO MHOT'OMOOBOU MeUr U NeUM KHUIISALLEero CJIosl.

7. Pe3ynbTaThbl SKCIIEPUMEHTA.

MeTannypruyeckre TeXHOJOTUW: METO/, yKa3aHHs /7 BBIIIOJIHeHUs! 1abopaTopHbIX paboT/ocCT.
B.B. )Kmyposa. — pkytck : U3n-s8o UPHUTY, 2018. — 12 c.

5.1.4 MeToauuecKue yKa3aHus /s 00yUaloIUXCA M0 CAaMOCTOATEILHOM padoTe:

MeTannypruyeckrie TeXHOJIOTUH : METO/IMYeCKUe yKa3aHus 110 CaMOCTOsITelbHOW paboTe
obyuatormuxcst / cocT. : A.A. BacunseB. — VpkyTck : U3a-so UPHUTY, 2017. — 22 c.

11



MeTannypruueckye TeXHOJIOTUY : METOAUYECKHUe YKa3aHUs [/Isl CTYIeHTOB 3a0UHOU (POPMBbI
o0yuenusi / A.B. Hukanopos/ VIpkyT. Hatl. uccrief. TexH. yH-T, 2015. - 18 c.

[TeTpoBckuii A. A. MeTaiypruueckue TeXHOJIOIMU. ['npoMeTayiyprus : 371eKTpOHHbBIN KypC /
A. A. TletpoBckuii, 2023

MeTannypruueckyie TeXHOJIOTUH (JIUTeHHOe MPOM3BO/CTBO) : METOAMYECKUe YKa3aHUs JJ1s
KOHTDPOJIBHBIX PabOT CTYZ€HTOB 10 HampasieHuto moArotoBku 22.03.02 «MeTamutyprusi»:
npodusib MOATrOTOBKU «MeTa/ulyprusi LIBeTHBIX, PeJJKUX U 6/1aropoJHbIX MeTasnoB» / VIpKyT.
Hall. MCc/iefl. TexH. yH-T ; cocT. A. B. Hukanopos. — Upkytck : UIPHUTY, 2017. — 10 c.

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHHUs
MPOMEe)XyTOUHOM aTTeCTallu M0 AUCI{UIIUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUs TeKyILero KOHTPOoJIs
6.1.1 yueonsiii rog 2 | KonrposibHasi padota
Omnucanue npoueypsl.

[laHHBIM BUJ, CaMOCTOSITeTbHOM paboThI Mpe/TosiaraeT MHANBUYaTbHOe CaMOCTOSITeTbHOe
BBIMO/IHEHWE PabOTHI, BLIMOHEHHOH B Microsoft Word (packpeiTHe TeopeTHuecKoro BOpoca)
T0 TIpe/IJIOKeHHOM TeMaTHKe C UCTI0/Ib30BaHUEM TepeyuHsi peKOMeH1yeMbIX JINTepaTyphl U
MH(OPMaIMOHHBIX pecypcoB. B Hauasie cemecTpa 00yyJaroIuiics BbIOMpaeT oHy U3
Npe//I0)KeHHbIX TeM /I HarrcaHusi pedeparta (COriacHO NOpsiAKOBOMY HOMEDY B CITMCKe
rpynnsl). [Tocie caMoCTOSITENILHOTO U3yUeHUsI PeKOMeH/lyeMOM JINTepaTypbl Ha Moc/iefHen
HeJlesie ceMecTpa CTyZeHT JJ0/DKeH MpeloCTaBUTh MPernojaBaTeIt0 OTYeTHBIN JOKYMEHT T10
JAHHOMY BH/Iy CaMOCTOSITe/TbHOU PaboThI (TEKCT 10/DKeH OBITh BbIMOJiHeH ¢ romorsio I1K, Ha
ycTax Oesoit 6ymaru dopmaTa A4; moIycKaeTcsl cjaua KOHTPOIbHOM pabOoThI MperiojaBaTeto
B 3/IEKTPOHHOM BU/IE).

2 KypcC

[Tpumep 3a/jaHMsl Ha KOHTPOJIBHYIO paboTy A/ist CTYJeHTOB 3a0UHOM (hOpMbI 00yueHUst (Tema
"MeTasibl, UX CBOMCTBA U MPOU3BO/ICTBO"):

1 yacTb. BapuaHThl TeOpeTHUeCKOro BOIpoca:

1.MeTannyprudeckasi mepepaboTKa OKUC/IeHHbIX MeJHBIX DY/,

2. [TonyueHue Meu U3 Cy/Ib(OUTHOTO ChIPbS.

. [Ipon3Bo/ICTBO 1L[UHKA MMPOMETA/UTyPriUuecKiuM Criocobom.

. [Ipon3BO/ICTBO IIMHKA THAPOMETATyPrUUeCKUM CIIOCOOOM.

. IIpou3BOACTBO aTtOMUAHUS.

. MeTannyprus 30710Ta 1 cepebpa.

. IIpou3BOCTBO HUKeEJIA.

. Metannyprus cBuHLa.

. [TonyueHue MeTasyIoB 0COO0OM UHUCTOTHI.

10. Metannyprus TuTaHa.

11. TlonyueHue Bosb(dpama 13 py/.

12. MeTastypruueckuie CxemMbl IPOM3BO/CTBA MOJIMO/ieHa.

13. AHasmM3 MUPOBOTO MPOW3BOACTBA U MOTPeb/IeH s L[BETHBIX METaJ/IOB.

14. TIpon3BoACTBO MeTa/UIOB U3 BTOPUUYHOI'O ChIPbS.

2 yacThb - PemnTh 3a/1auy M0 MeTa/ulyprudeckoi repepaboTKe ChIPbS.

[Tpumep 3azaum: 3070TON3BIEKaTeMbHAs pabprka paboTaeT 1o TEXHOIOTHU COPOIIMOHHOTO
L[MaHUPOBaHUs Bcero o0bema pyzbl. B kauecTBe copbeHTa UCTIONMB3YIOT aKTUBUPOBAHHBIN yTOJTb.
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[TpousBoauTensHOCT pabprky — 350 T/4. CofeprkaHue 30/10Ta B UCXOAHOM pyze 2,1 T/T.
BoijenauriBanme nposoguTcs npu otHoieHuu JK:T B myJiblie Ha ypoBHe 1,5:1. B pe3ynbraTe
paboTHI MpeNpHUTHS MTOTy4YaeTcs My/Iblla XBOCTOB BBII[e/IAUMBAHUS C COZIeP/KaHHEeM 30J10Ta B
TBepaou ¢ase 0,31 /T u B xuakoi daze 0,12 mr/am3 1 3010TOCOAEep>Kall[Hii COPOEHT C
€MKOCTBIO 1,5 MI/T. YuUTbIBas, UTO YPOBEHb U3BJIeUeHHUs 30/10Ta C aKTUBUPOBAHHOIO YIJ/I Ha
cTaguu fecopOiuu coctaBrseT 95% paccunTaTh YPOBEeHb U3BJIeUeHUs 30710Ta Ha
aKTUBHPOBAHHBIN YT0JIb, TPOU3BOAUTELHOCTD TIPEATIPUSATHS 10 HACBIILIEHHOMY COPOeHTy, a
TaK)Xe KOJIMYeCTBO 30/10Ta, M3B/IeKaeMOro B TOBapHYO MPOAYKLHIO 3a 1 uac paboThbi
nipeanpusitys. [loTepsiMy MeTasia Ha CTaZiuy 1ecOpOIMY U TUIaBKHU MpeHeOpeyb.

ITo pe3ynbTaTam pacueToB c/iefaTh BbIBOJ, O 3()(eKTHBHOCTH pabOThI MPeATPUSITHSI.
[Ipe10’KUTh MyTH CHU)KEHUS TEXHOJIOTUYECKUX IT0Tephb 30/10Ta.

Perienuie u xoz1 06Cy>KeHusI:

PaccunThIBarOT yaCoOBOM MOTOK M0 30710TY C UCXOZAHOU pyI0H

PaccuuTbiBaroT 4aCcoBOM MOTOK M0 pacTBOPY Ha CTaJMM LIMaHWPOBaHUS

PaccuntsiBaroT NoTepu 30/10Ta € XBOCTaMH LIMaHUPOBAHUS:

- C KeKOM:

- C paCTBOPOM:

OnpepensitoT eMKOCTb 00e3MeTasisieHHOro copbeHTa, MOCTYTakoLIero B rporecc
BbIIIle/IaYMBaHMs,

[NpuHsB NOTOK copbeHTa Ha CTa/luy BhIllle/lauMBaHUs 3@ COCTaBJIsieM ypaBHeHue OaaHca
30J10Ta Ha CcTagui BeiMjesaunBanus Otcroza paseH 0,395 1/u.

OrnpepiensitOT MOTOK MeTaslyia C copbeHToM:

- ITOCTYyIaeT B MPOLiecc:

- BBIXO/IUT U3 MpoLiecca:

IIpuHAB NOTOK 30/10Ta € UCXOAHOU pyZAou 3a 100% pacCunThIBaIOT [OJII0 MeTaslla B OCTa/IbHbIX
NpO/IyKTax mpotiecca. Pe3ynbTaThl pacyera 3aHOCST B Tabuily.

Pe3ynbTaThl pacuera rpoijecca COpOLMOHHOTO LIMaHWPOBAHHUS CBOJSATCS B TAO/IHILY.

[To pe3ynbTaTam pacueToB POBOAUTCS 00CY KAeHUe Cie[yHOIUX BOTIPOCOB:

1. ypoBeHb M3B/IeueHHs 30/10Ta B TOBAPHYIO NPOAYKLIHIO;

2. OL|eHKa I10Tephb 30/10Ta C XBOCTAMU LJUaHUPOBaHMUS;

3. IIyTH NOBBILLIEHUS U3BJIeUeHUs 30/10Ta B TOBAPHYO MPOYKLMIO.

4 Kypc

[Tpumep 3a/jaHMs K KOHTPOJIBHOU paboTe A/isi CTYZeHTOB 3a04HOM (hopMbI 00yueHus (TemMa
"TexHonoruu 1 060pyZOBaHNe THPOMETa/TypPruuecKoro poru3BoCcTBa"):

[ToaroToBUTE OTBET pepepaTUBHOrO XapaKTepa Ha Mpe//IoKeHHY0 TeMy (110 BapyuaHTaM):

1. OCHOBHBIE TeXHOJIOTUYECKHE IT0Ka3aTesu MpoLiecca Bhlllle/laulBaHus

2. BcniomoraresibHble onepanyy B r’ipoMeTa iy pruv

3. SddexkTrBHBIE METO/IBI pa3ziesieHus 6/IU3KUX TT0 PU3UKO-XUMHUUECKUM CBOMCTBaM
MeTaJlioB

4. dusnueckue, XMMAYeCcKre U GU3NKO-XUMHUYeCcKHre CrIoco0bl M3BeueHusi 61aropoHbIX
METAaJIIOB U3 PaCTBOPOB THAPOMETA//TyPruyecKoi rmepepaboTku

5. TexHoJsorusi MPOM3BO/ICTBA IJIMHO3eMa 13 H0KCHUTOB

6. TexHo/sornueckue cxeMmbl THAPOMeETANTyPrAUeCcKOro MpoOU3BO/CTBA LIMHKA U MeIU
7. CriocoObI M3BJIeUeHUst 30/10Ta U3 3/r0arTa

8. HopmatuBHbIe TIOKa3aTe/i OCHOBHBIX TEXHOJIOTHUECKHX TTPOI[eCCOB B 00/1aCTh
TU/IpOMeTaslyypruu.

9. AnmnapaTbl OCHOBHBIX Y BCLIOMOTaTe/IbHBIX OMepalydi B TUAPOMeTa/uTy pruu

10. OrieHKa TapaMeTPOB pacIipefie/ieH|i U JOBepHUTEIbHOTO UHTepBajia BbIOOPOUHOM

XapaKTepHCTUKH MPU MO/le/TMPOBaHUM FM/IPOMeTa/TypPruueckux MpoLieccoB.
17151 BBITIO/THEHUSI KOHTPOJIbHOM paboThl 1o pa3zeny "Ob6opyoBaHie U TeXHOJIOTHUH JIUTEMHOTO
MPOM3BO/ICTBA" 00YUAIOIIMICS 3HAKOMUTCS C METOIMIeCKUMU YKa3aHUSIMU, B KOTOPBIX
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BBIOMpaeT CBOM BapuaHT AJIsl TTOJTOTOBKU: MeTamyprudeckrie TeXHOJIOTUH (JTUTeHHOoe
TIPOM3BO/ICTBO) : METOJUUECKHe YKa3aHUs /Il KOHTPOJIbHBIX paboT CTYZIeHTOB 10 HarpaB/ieHUIO
noArotoBku 22.03.02 «MeTtastyprusi»: podusib NOArOTOBKU «MeTaTyprusi LIBETHBIX, PeJJKUX
1 6/1aropoHBIX MeTa/uIoB» / VIpKYT. Hall. UCC/iefl. TeXH. YH-T ; cocT. A. B. HukaHopoB. —
Wpkyrck : UPHUTY, 2017. — 10 c.

Kputepuu oneHUBaHMA.

[TonHOTa pacKphITUS TEOPETUYECKOTO BOMPOCA, TIPAaBUIBHOCTh pellieHus 3a/1aui (pY HaJTMYnK)
1 00Cy>X/[eHHe TI0JTyUeHHbIX pe3y/ibTaToB pacyeTa. [lepeueHb UCIO/B3yeMbIX JIUTEPATYPHBIX U
HMHGOPMaLIMOHHBIX UCTOUHHUKOB. OdopMiieHre KOHTPOILHOM PabOoThI /1Jisi CTYJ€HTOB 3a0UHOM
dopmbl 06yuenus B coorBetcTBuM ¢ CTO.005-2020.

6.1.2 yueoHsIii rog 3 | Otuer no 1adoparopHoi padore
OnucaHue npoueaypsbl.

[Tepen poBesieHMeM 1abOpaTOPHBIX PabOT BCce oOydatoryecs: 00s3aHbl 03HAKOMUTBCS C
TpaBUIAMU OXPaHbI TPY/la U CTPOTO UX BBITIOMHATH. K BBINO/HEHHIO 1abopaTOPHBIX paboT
JIOTTyCKalOTCsl 00yuaroIyecs, MpoCIyIIaBIfe HHCTPYKTaX 10 TEXHUKe 0e30T1acHOCTH U C/lefiaB
COOTBETCTBYIOILI[YIO 3aIiCh B )KypHase 1o Th B ayjuTopuu, npeiHa3HaYeHHOM /IJ1s1 TIPOBe/IeHUST
71abopaTOPHBIX PabOT MO aHHOMW AUCIUTUIAHE.

1. TTIpu moaroTOBKe K 1abopaTopHOM pabote oOyuaromuiicss 00si3aH 03HAKOMHUTBCS C eé
Cofiep>KaHHEeM, TTIOBTOPUTh WJTH U3YUUTh TEOPeTHUECKHUIH MaTepuar, OTHOCSIIUICS K pabore,
WCTIO/Nb3Ysl PEKOMEeH/IyeMYT0 JINTepaTypy, MOHSTH 1ieJib U 3a/jauid PaOOTHL

2. K Hauasty 3aHATHH [O/DKHA ObITh MOJTOTOB/IEH 1A0I0H OTUYeTa 110 J1JabopaTOpHO# paboTe, B
KOTODBIM He0OX0ANMO HeoOXOMMbIe pacuéTHble (HOPMYJIbI, IOATOTOBUTD TaOIHULIBI JIIsT
Ha0JII0IeHUH.

3. Otuet odopmisieTcs AJist Kax[0i 1abopaTopHoi paboTsl. [lomyckaeTcst oopmiieHHe 0HOTO
oTyeTa Ha MO/ATPYITy 00yUaroIMXCsl, BBIMOIHSBIIMX JJabopaTopHYyto paboTty. OTUET 0/DKeH
cofiep>KaTh Ha3BaHHWe PabOTHI, U3/I0XKEeHHe 1Ie/IM U 3a/iayu paboThl, KpaTKOe TeOpeTHYeCcKoe
BBe/IeHME, CXeMY YCTaHOBKU W KPaTKOe OTMCaHNue MeTOUKH MPOoBeieHNst paboThl, Tabuily C
OTIBITHBIMU ¥ PAaCUETHBIMH JJAHHBIMU; TpadUKH (Tam, e 3T0 TpedyeTcsi), ClipaBOUHbIe JaHHbIE,
BBIBO/IbI TI0 paboTe. OTUETHI 110 Tab0pPaTOpHBIM paboTamM 0(OPMIISIOTCSI B COOTBETCTBUH C
TpeOOBaHUSIMU METOUUECKUX yKa3aHW T10 BLIMOIHEHUIO JTabopaTOpPHBIX paboT 1
tpeboBanusMu CTO «027-2021 CUCTEMA MEHE/DKMEHTA KAUECTBA. Yue6Ho-
MeToAuuecKas JiesiTe/lbHOCTh. O01iue TpeOoBaHMs K OpraHU3alvy U MPOBeIeHUI0
nabopaTOpHBIX paboT».

4. Tpu 3ammuTe O0TYETa MPOBEPSIeTCsI 3HAHWE TeOPeTUYeCKOT0 MaTepraia COOTBETCTBYHOL[UX
pa3esioB Kypca ¥ BOMPOCOB METOUKH, CBSI3aHHOU C BBITTOJIHEHHEM PadOThI.

KpuTepuu onieHUBaHMA.

[TpaBunbHOCTHL 0)OpMJIEHUSI OTYETOB U MIOJTHOTA OTBETOB Ha BOTPOCHI 110 TEOPETUUECKHUM
BOIMPOCaM M BOMPOCOB METO/IMKU, CBI3aHHOH C BHIMOJIHEHHUEM PabOTHI

6.1.3 yueoHnsiii rog 3 | Tect

Omnucanue npoueypsl.

[Tpumep Tecra (3 Kypc):
1. Kakoi1 mpyHLMI yMeHbllIeHs] pa3Mepa YacTUL] pyiHOrO MaTepuasa B orepaLuu
r3MeJIbueHus ?
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a) PackanbiBanue u u3ru6 6) Pa3gaBivBaHue v U3710M B) ¥Y1ap U UCTUPAHUE.

2. BeipakeHue [yl pacueTa KpUTHUECKOH CKOPOCTH Bpall|eHUsl MeTbHULIbI:

a) NKp =

/@ 2m D

6) nkp=VM/(2 1)

B) nKp = 42,3 /.

3. YKaKuTe BeIpKeHHe [IJIsi pacueTa CU/IbI COTIPOTUBJIEHHS CPe/ibl TIPH CBOOOHOM
Tna/leHUy MUHepasia:

a)R=K S Ww2/2

6)R= d3/6 g ( ™- Cp)

B)R=d3g/ cp2 ( - cCp)/ cp.

4. Ha yem ocHoBaHo (ioTalioHHoe oboraiieHue?

a) Ha pasnuuHoii cusie TshKeCTH Majaromyx MuHepanoB 6) Ha pa3inuHo# pacTBOPUMOCTH
MHHEpasoB

B) Ha pa3nuuHoiil BeMumHe cMaurBaeMOCTH ITOBEPXHOCTU MUHEpasIoB.

5. KakoBo 3HaueHue TernjJoTBOPHOU CMIOCOOHOCTH TaK Ha3bIBaeMOI'0 “yC/IOBHOIO” TOT/IMBA?
a) 29260 k/Ix /xr 6) 41800 k/Ix /kr B) 1880 K/[X /KT.
6. Kakoi1 Bu/j KaMeHHOT0 yTJIsl UCII0JTb3yeTCsl B OTpakaTesbHbIX Meuax? a) JIrobble yriu

0) “Tomue” yrmm

B) “/IMMHHOI/IaMeHHble” YIJIH.

7. Kaxkoti 1o/mkeH ObITh MUHUMA/IbHBIN TeMITePATyPHBINA TIpe/iel TEpMUUYEeCKOM CTOMKOCTH
OTHeyIIOpPHOI'0 Marepuasa?

a) 1580 oC

6) 1800 oC

B) 2000 oC.

8. KakoBa BelljecTBeHHasi OCHOBA 1IaMOTHOT'0 orHeyropa? a) OKcuz KpeMHuUst

0) I'muHa

B) CMelliaHHbIe KapOOHATHI KaJ/IbLUsi U MarHusl.

9. 3ajauy, pelaemble IIPOKAJIIKOM PyHOTO MaTepuyasna:

a) Pasno)keHue c/10)KHOTO MUHepasia Ha TIpOCThble cocTaB/sitolue 6) XuMuueckoe
BH/IOU3MEHEeHNe NCXOLHOr0 MUHepasa

B) Y/aneHue KpUCTayi3alOHHOW BJlary.

10. Yro noHMMaeTcs nog, “Gu3nuecKUMU NoTepsiMA” MeTaslla B 1LlJIaKe TIPU T/1aBKe?

a) PacTBopeHue MeTasia U 1ITeliHa B 1y1ake U 0Opa3oBaHue KO/UIOUJHBIX pacTBOpoB 0) TToTepu,
CBSI3aHHBIE C HEIIOJIHOTOM NPOTeKaHWs1 OCHOBHBIX MPOLIeCCOB IIaBKU

B) [loTepu 13-3a HEMOHOTO OCaXKAEHU Karle/b MeTaslla U TeliHa, uxX (aoTalnuu
BCTUIBIBAIOIIMMH ITy3bIPbKaMU Ta3a ¥ CTa0M/TH3aliy SMYJ/IbCHI TOBEPXHOCTHBIMH 3apsilaMu
azicopbrpOBaHHBIX HOHOB.

11. Kaxkoro criocoba BblIlesiauvBaHust He CyIIeCTBYET:

A) arutaiuonHoe b) duioTtaimonHoe B) nepkosisitiioHHOe [7) aBTOK/1aBHOE

12. HaszoBuTe camMblii pacipoCTpaHeHHBIHN CMIOCO0 BhIII[e/IauMBaHKS LIMHKCOZePrKallero
CBIpbS:

A) aruranMoHHOe IPOTUBOTOYHOE Bbillle/lauMBaHue b) KyuHoe Bhblllje/lauvBaHue

B) 6akrepuanbHoe BbillleslauBaHue ') KIOBeTHOe Bhbillle/lauiBaHue

13. HasoBuTe 0CHOBHOM C110CO0 OYMCTKH Me/IbCO/Iep>KallliX PaCTBOPOB:

A) copbrus

b) rugponutrueckas ouncTKa

B) xumnueckast ourcTKa

I') >xnKOCTHAs SKCTpaKLys
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14. Kakuve MeTasuibl He MOJTy4arOT METOIOM KYyYHOT'O WM MO/A3€MHOTO BhIII|e/IauMBaHUs: A)
30/10TO

b) menp B) cBunen I') ypan

15. Ha3zoBuTe 0CHOBHOM pacTBOPUTEJ/Ib, UCTIO/Ib3yEeMbI B THAPOMETALTypPruu JJIst
W3BJIeUeHUs 30710Ta U cepedpa U3 MUHEPaTbHOTO ChIPhSI:

A) «japckasi Bogka» b) 1iuanuj HaTpust

B) ruppokcuy Hatpus ') THOKapbamu

[Tpumep Tecta (4 Kypc, Tema "Ob60py10BaHHe U TEXHOJIOTUH JIUTEHHOTO POM3BO/CTBA"):

1. B kakux arperarax oCyI1LleCTB/ISIETCS] [IPOU3BO/ICTBO a/IFOMUHHUEBOM KaTaHKU:

A) pas/MBOYHBIX KOHBelepax; b) mureliHO-IpOKaTHBIX; B) MpoKaTHBIX CTaHax.

2. K kakoii cucteme OTHOCATCS CIJIaBbl Ha3biBaemble AypamtoMuHaMu: A) Al — Mg — Si; B)
Al - Mg; B) Al — Cu - Mg.

3. Kakoli nedext MOBEPXHOCTH CJIUTKaHe BO3HMKAaeT TMpU  JIUTbE MeIKOU

TFOMUHHMEBOH YYLIKU:

A) OKCH/IHBIe 1ieHbl; b) okanuHa; B) TpeluHsbl.

4. Ha3oBuTe npyHIMN HarpeBa U pacrijlaB/eHus [MXThl B MUKCepax aJllOMUHUEBOIO

MPOM3BO/CTBA:

A) Jlyunctsiii; b) Kousekuust; B) T'openue ayru; I') Termoo6meH.

5. 7151 uero ucrosb3yeTcst Gepuvii TIpY TUIaBKe altOMUHUEBBIX CIIaBOB:

A) CHWKeHUe OKHC/IIeMOCTH MIOBEPXHOCTH paciljiaBa; b) ymyulieHue KuiKoTeKyuecTr
pacrinaBa;
B) cHmKeHue TeMIiepaTypsl I/1aB/eHUs pacIiiaBa.

6. Ha3zoBuTe OCHOBHYIO Orepaijiio yaneHuss HeMeTa/yInueCcKUx rpumMeceit U3 pacrijiaBa:

A) ¢unprpanus; B) npoxyska razamu; B) obpaboTtka durocamu.

7. Kakoii ra3  obsazaer HauOoJsibllleli pacTBOPUMOCTBIO B pacrijiaBiieHHOM
ATIFOMUHUU

A) asot; b) Bogopoa; B) kuciopog,.

8. Kakumu LBeTHBIMU  MeTa//laMU  OCYILLeCTBIISIeTCS Moau(ULIMpOBaHKe
JedopMUpyeMbIX aTFOMUHUEBBIX CIIJIaBOB:

A) TyromaaBkumu; b) penkosemenbHbiMU; B) TsokenbIMu.

9. KakoBbl OCHOBHbIE HICTOYHUKH M1OTEPh aTFOMUHUS TIPH TI/IaBKe: B3aUMO/[efCTBYE C

¢byTtepoBkoii; B) Bo3ronka; B) okucienue.

ITpumep Tecta (4 Kypc, Tema "TexHomoruy U 060pyI0BaHKe TUAPOMETATyPruYecKoro
MpoM3BO/CTBA"):

CryzeHTy nipejiaraeTcs BapyuaHT Tecta. Heobxoamumo ciesiaTh BEIOOP MPaBU/ILHOTO BapHaHTa
OTBeTa B TecTe U3 2-4 nipe/iyioxkKeHHbIX. TecT npoBoAUTcs Ha miatopme Moodle.

1. PaccraBbTe B ITPaBUIbLHOM TIOPsiZIKe TISITh CTaMi TIPOLjecca HOHHOTO 0OMeHa:
riepeMellleHHe BLITECHSIEMOT'0 MOHA OT MOBEPXHOCTU B PaCTBOP;

XVMHUYeCKasi peakLysi JBOWHOTO 0OMeHa;

riepeMellleHHe BLITECHSIIOIero MOHa BHYTPY 3epHa K TOUKe 0OMeHa;

riepeMellleHHe BBITECHSIIOIEro MOHA U3 pacTBOpa K IMTOBEPXHOCTH 3€pHa;

riepeMellleHHe BLITECHSIEMOTI'0 MOHA BHYTPH 3epHa OT TOYKU 0OMeHa K IMOBepXHOCTH;

2. Kakoii MeTo/ He UCIIOJ/Ib3yeTCs [Jisl BblJesieHus pUMeceii U3 pacTBopa Cy/bdara [JMHKa:
a) TUAPOIUTUYECKUN

0) 1leMeHTal[OHHbIT

B) 3JIEKTPOIUTUUECKUN

I') IMpPOMeTal/Typruueckui

1) XUMHUeCKU
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2. Paccunrtats 06BeM BO/IbI, KOTOPBIM HEOOXOIUMO YAATUTE MPY BITApKe OJHOTO
KyOoMeTpa MaTOYHOTO pacTBOpA /jisl yBeJTMUeHUs] KOHI[eHTPALUK KayCTHUeCKOH I1iesiour C {a}
no {b} r/am3. OtBeT B 1M3

3. [Tpu 1eKOMIIO3ULINM aTFOMHUHATHOT'O PAaCTBOPA €ro KayCTUUeCKUM MOAY /b YBeTUUU/ICS C
{x} no {y}. Onpefenute c TOYHOCTHIO [0 OJTHOM COTOM BBIXOJ, OKCH/A aTFOMUHUS

4. Onpegennts cofepykaHye TBeporo B 1 AM3 myJibIibl, IOCTYyNAKOIeld Ha aBTOK/IaBHOE
BblllleslaurMBaHue, ecsiv JK: T B niysbne {c}, MI0THOCTB MyJbibl {d} 1/ cM3

Kpurepumu oneHuBanus.

TecT cuMTaeTcs yCremHo MpoijeHHbIM TPY MTPAaBWILHBIX OTBETAaX Ha BOMPOCHI TecTa Oosee
60%.

6.1.4 yue6HbIii roj 3 | PereHue 3ajau

Omnucanue nponeaypel.

Lens

ITpoBepuTh yCBOEHHE METOJUKH MeTa/TypridecKUX pacueToB Kak CIIOCOOHOCTD BBITIO/HSTh
3/IeMeHThI ITPOEKTOB MPU NMPOEKTUPOBAHMU MeTa/l/TyPruyecKUx MperpUsTUsIX 10 TPOM3BO/CTBY
MeTaJl/IoB.

3aganue Ha CPC

OOyuarommuiics 1ocsie MpaKTUUeCKUX 3aHSATHH 110 TeMaTHKe 3a/lau CaMOCTOSITe/TbHO pelllaeT CBOU
BapUaHT 3a/lauy U CJlaeT Mpero/iaBaTe/ito B TeueHWe ceMecTpa Ha MpPOBepKY.

TpeboBanus K popme U Cofiep>KaHUIO OTUETHBIX MaTepHasioB

3ajaya perraeTcs Mo OT/eIbHOCTH, 0(OPMISIETCST KaK OOBIYHBIN TEKCTOBBIM JOKYMEHT B
PYKONMCHOM W/ KOMITbIOTEPHOU (popMe.

TpeboBanus k hopme U COZIePKAHUIO OTUETHBIX MaTepPUaIoB

3aziaua periaeTcs Mo OT/IeIbHOCTH, 0(OPMIISeTCST KaK OOBIYHBIN TEKCTOBBINM JOKYMEHT B
PYKOMNMCHOU MM KOMITbIOTEPHOI (popMme.

Kpurepuu oLieHKH:

[IpaBusibHOe pellieHHe 3aauy.

KpuTtepun oneHUBaHuUs.
IIpaBuibHOE pellieHre 3aJaun.
6.1.5 yueonsiii rog 3 | Pedepar
OnucaHue npoueaypsbl.

TaHHBIM BUZ CaMOCTOSITe/TbHOM PabOoThI Mpe/IosiaraeT MHANBUYaTbHOE CaMOCTOSITeTbHOE
BBITIO/THEHHE MMCbMeHHOM paboThI (pedepaTa) 10 Mpe/yIo’KeHHOM TeMaTHKe C UCITOTb30BaHUEM
repeyHsi peKOMeH/lyeMbIX TUTepaTyphl U HH(GOPMAaI[MOHHBIX PecypcoB. B Hauasie cemecTpa
oOyuaroruiicst BHIOMpaeT OJJHY M3 TIPeIJIO’KEHHBIX TeM il HarmicaHus pedepaTa (CoryiacHO
TOPsIIKOBOMY HOMepY B CITMCKe IpyTirbl). [locsie caMoCTosITeTbHOTO M3yUeHts peKOMeHTyeMoi
JIUTepaTyphl Ha MOC/IeIHel Hejje/ie ceMeCTpa CTYAEHT 0JDKeH TIPeJ0CTaBUTh TIPerio/jaBaTesTio
OTYETHBIN JOKYMEHT T0 IaHHOMY BU/ly CaMOCTOSITe/IbHOU paboThl B BUzie pedpeparta (TEKCT
pedepara momkeH ObITh BBITIOMHEH ¢ riomolibio [1K, Ha iuctax 6esoit 6ymaru oopmata A4,
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oopmenHslii B cootBeTcTBUM ¢ CTO.005-2020). [TonyckaeTcs cjaua pedepara
TIpero/iaBaTesito B 37IEKTPOHHOM BU/IE.

[TpumepHas TemaTuKa pedepaTos:

1. OCHOBHBI€ Orepaliy TeXHOJIOTHYeCKOT0 MPoL{ecca W3roTOB/IEHUS U3/e/Ti MeTO/I0M
MOPOLIKOBOM MeTasulypruu

Komro3uTHbIe MOpOILKOBbIe MaTepUaJbl

MeTo/ib1 110/TyueHHs] TOPOLIKOB MeTal/I0B, UX (POPMUPOBAHUS U MPOLIECC CrIeKaHUs
du3MKo-MexaHUUeCKre 0OCHOBbI 00pabOoTKM MeTaslIoB iaBjieHueM

Harpes metasnna fi1s1 06paboTKM ZiaB/ieHHeM U HarpeBaTe/ibHble YCTPOMCTBA
IIpokaTHOe pOU3BO/CTBO

[Tpou3BOCTBO pacrpoCTpaHeHHBIX BU/IOB IIPOKAaTa

[Tpou3BoCTBO OECIIOBHBIX M CBAPHBIX TPYO

[Tpou3BO/CTBO CrieliManbHbIX BU/I0B POKaTa

Bosiouenue

IIpeccoBanue

PaszenuTesibHbIE OTepaljiy TMCTOBOM 1LITaMITOBKA

dopMou3MeHsIoLMe Orepaliiy TUCTOBOM LLITAMITOBKH

O6opy10BaHNe U UHCTPYMEHT Ji/Is TUCTOBOM IITaMIIOBKU

[pyrue crioco0bl TMCTOBOM IITAMITOBKA

LN A WN

_ =
— O

el e
kW

KpuTepuu onieHUBaHM.

[TonHOTa pacKpbITHS TEMBI, Mpe/JlaraeMo A1/is HanrcaHus pedepara; epeueHb UCTO0b3yeMbIX
HCTOYHUKOB ¥ YPOBEHb KOMITUIITUBHOCTH 110 TeMaTUKe; KaueCcTBO O OpPMIIeHHSI.

6.1.6 yueoHsIii rog 4 | Tect

Omnucanue npoueypsl.

[Tpumep Tecra (3 Kypc):

1. Kakoli mpyHLIMIT yMeHbllIeHUs1 pa3Mepa 4acTHL| pyAHOro MaTepyara B onepauyu
r3MeJIbueHus ?

a) PackasnbiBanue u u3ru6 6) Pa3zapnvBaHue 1 U3/10M B) Y1ap U UCTUPAHUE.

2. BripakeHue [i/1s1 pacyeTa KpUTUUECKON CKOPOCTU BpallieHUsI Me/TbHULIbI:

a) NKp =

/8 2m D
6)nkp=VM/(2 1)
B) NnKp = 42,3 /.

3. YKaKuTe BbIpaKeHHe [/l pacueTa CU/IbI COTIPOTUBJIEHHS CPe/ibl TIPU CBOOOHOM
naZleHn MyHepaJsa:

a)R=K S W2/2

6)R= d3/6 g ( ™- Cp)

B)R=d3g/ cp2 ( ™- cCp) cp.

4. Ha yem ocHoBaHoO ¢ioTanioHHOe oborarieHue?

a) Ha pa3nmuuHoii cue TsDKeCTH TMafaroliux MuHepasaoB 6) Ha pa3mnuHoi pacTBOPUMOCTH
MUHepaJsoB

B) Ha pa3nuyHol BelMuMHe cMa4yrBaeMOCTH [TOBEPXHOCTU MUHEpAasIoB.

5. KakoBo 3HaueHue TeTJIOTBOPHOU CTIOCOOHOCTH TakK Ha3bIBAeMOT'0 “yC/IOBHOTO” TOTI/IMBA?
a) 29260 k[Ix /kr 6) 41800 kIx /kr B) 1880 KK /KT.
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6. Kaxkoli Bi/j KaMEHHOTO YTJIsSI UCTIO/Ib3yeTCs B OTPaKaTe/IbHbIX Teyax? a) JIrobbie yram
6) “Toiue” yrau

B) “/lIMHHOIIaMeHHbIe” YTJIN.

7. Kakoii o/oKkeH ObITb MUHUMA/IBHBIN TeMriepaTypHBbIN 1pe/ies1 TepMUUeCKO CTOWKOCTH
OTHeyIIOpHOI'0 Marepuasa?

a) 1580 oC

6) 1800 oC

B) 2000 oC.

8. KakoBa BelljecTBeHHast 0OCHOBA LIaMOTHOT'0 orHeyropa? a) OKCuz KpeMHuUs

6) I'miua

B) CMeriaHHbIe KapOOHATHI Ka/IbLIMS U MarHWsl.

9. 3ajauy, pelaemMble IIPOKAJIKOM pPyAHOTO MaTepurarna:

a) Pa3sioykeHre C/I0)KHOTO MUHepasa Ha TIPOCThle COCTaB/isifoIye 6) XuMudyeckoe
BU/IOM3MEHEeHNe NCXOJHOr0 MUHepasa

B) YJa/seHre KpUCTa/yIM3al{MOHHOM BJIary.

10. Uto noHuMaeTcs noj, “GusnuecKUMH NoTepssMUA” MeTasl/la B L/IaKe Py T1aBKe?

a) PacTBopeHue MeTassia U ITeliHa B IIv1ake ¥ 0O6pa3oBaHue KO/UIOUJHBIX pacTBOpoB 0) TTotepw,
CBSI3aHHBIE C HEIOJIHOTOM NPOTEeKaHUs1 OCHOBHBIX MPOLIECCOB TJIaBKH

B) [ToTepu 13-3a HEMOHOTO OCAXKJeHUsI Kare/b MeTajla U LITelHa, UX (oTaluu
BCIUIBIBAIOILIMMHU IMy3bIpbKaMU ra3a ¥ CTabummM3alyy 3MyJibCUil TOBEPXHOCTHBIMU 3apsilaMu
a71copOMPOBAaHHBIX MOHOB.

11.  Kakoro criocoba BbilllesilauiBaHUs He CyIleCTBYeT:

A) arutaionHoe B) dsotanvonHoe B) nepkonsitiioHHoe [7) aBTOK/1aBHOE

12.  Ha3oBuTe caMblii pacripoCTpaHeHHbIN CIoCco0 Bhillie/laulBaHUs LIMHKCO/|epyKalliero
CBIPBSI:

A) arvTalMoHHOe MPOTUBOTOYHOE BhillleslauriBaHue b) KyuHoe BbllljeslauMBaHye

B) 6akTepuanbHOe BhilIenaunBaHme [') KIOBeTHOE BbIllelauiBaHe

13. Ha3oBuTe 0CHOBHOM CMIOCO0O OYMCTKU Me/IbCO/IeprKalliiX PaCTBOPOB:

A) copbuust

b) rugponutrueckas ourcTKa

B) xrimmueckasi ouncTKa

I') >K1KOCTHas SKCTpaKLys

14. Kakuve MeTasibl He MOJTy4arOT METOIOM KYYHOT'O WM MOA3€MHOTO BhIII|e/IauMBaHUs: A)
30/10TO

B) menp B) cBunen I') ypan

15. Ha3oBuTe OCHOBHOW pacTBOPHUTE/Ib, UCTIO/b3yeMbIi B THPOMETALTyPrUn JJIst
M3BJIeYeHusi 30/10Ta U cepebpa U3 MUHEPAIbHOTO ChIPhSI:

A) «japckasi Bogka» b) 1iuanuj HaTpust

B) ruppokcuy Hatpus ') THOKapbamu

[Tpumep Tecta (4 Kypc, Tema "O60py10BaHHe U TEXHOJIOTUH JIUTEHHOTO POM3BO/CTBA"):

1. B kakux arperarax oCyI1LleCTB/ISIETCS] [IPOU3BO/ICTBO a/IFOMUHHUEBOM KaTaHKU:

A) pas3NIMBOYHBIX KOHBelepax; b) nMreliHO-pOKaTHBIX; B) MpoKaTHBIX CTaHax.

2. K kakoii cucteme OTHOCATCS CI/IaBbl Ha3biBaemble AypamtoMuHamu: A) Al — Mg — Si; B)
Al - Mg; B) Al — Cu - Mg.

3. Kakoli nedext MOBEPXHOCTH CJIUTKa He BO3HMKAaeT TpU  JIUTbE MeIKOU

TFOMUHHMEBOH YYLIKU:

A) OKCH/IHBIe 1ieHbl; b) okanuHa; B) TpeluHsbl.

4. Ha3oBuTe npyHIMN HarpeBa U pacrjlaB/eHus [UXThl B MUKCepax aJllOMUHUEBOIO

MpPOM3BO/CTBA:

A) Jlyunctsiii; b) Kousekuust; B) T'openue ayru; I') TermoobmeH.
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5. [ln1st uero ucrosb3yeTcst OepryuIHiA TTPY TIJIaBKe aTFOMHUHHUEBBIX CIUIaBOB:

A) cHWKeHVe OKMCJIIEMOCTH NTOBEPXHOCTHU paciyiaBa; b) ysyuiieHue KuaKOTeKy4ecTu
pacrinaBa;

B) cHmwKeHue TemniepaTyphl [71aBJeHUs pacllyiaBa.

6. HazoBuTe 0CHOBHYIO OTeparyio yjaieHnst HeMeTa/UTHueCcKrX prMeceid U3 paciijiaBa:

A) punbrpanus; b) npoayska razamu; B) obpabotka drocamu.

7. Kakoii ra3  obmazaer HanOo/blIeli pacTBOPUMOCTBIO B pacriiaB/ieHHOM
ATFOMUHUU:

A) asot; b) Bogopoz; B) kucnopos.

8. Kakumu [IBETHBIMH  MeTa/UlaMd  OCYILeCTBJISIETCS MoauduUIpoBaHue
nedopMUpyeMbIX aTFOMHUHHEBBIX CT/IaBOB:

A) TYTrOIUIaBKUMU; B) pesiko3eMebHbIMY; B) TsDKeTbIMU.

9. KakoBbI OCHOBHBIE UICTOUYHHUKHU TIOTEPh aTFOMUHHUS TIPH T1/1aBKe: B3aUMOJeHCTBYE C

¢yTepoBkoii; b) Bo3ronka; B) okucnienue.

[Tpumep Tecta (4 Kypc, Tema "TexHonoruu 1 o6opyioBaH1e TUAPOMeTaTypruieckoro
Mpou3BO/CTBa"):

CryJeHTy rpejaraeTcs BapuaHT Tecta. Heo6xonumo czienatb BbIOOp MpaBU/IbLHOTO BapUaHTa
OTBeTa B TecTe U3 2-4 npe/jioKeHHbIX. TecT mpoBoguTcs Ha naatgopme Moodle.

1. PaccraBbTe B MPaBU/ILHOM TIOPSIZIKe TISITh CTa/idi MpoLiecca MIOHHOTO oOMeHa:
repeMelleHre BBITECHAeMOI'0 MOHA OT ITIOBEPXHOCTU B PACTBOP;

XUMHYecKast peakiiysi ABOMHOTO 0OMeHa;

riepemMellieHe BBITECHSIIOIEr0 MOHA BHYTPH 3epHa K TOUKe 00OMeHa;

repeMellieHye BbITeCHSAIOLIero MOHa U3 pacTBopa K IMOBEPXHOCTH 3epHa;

riepeMellieHre BBITECHSIEMOT0 MOHA BHYTPH 3epPHAa OT TOUKM 0OMeHa K TIOBepPXHOCTH;

2. Kakoli MeTo/] He UCTI0/Ib3YeTCs /1Sl Bbljle/ieHUsl puMeceil U3 pacTBopa CyJ/ib¢aTa LIMHKa:
a) THUAPOTUTUYECKUN

0) 1eMeHTalMOHHBIN

B) 3JIEKTPOIUTUYECKUN

T') TUPOMeTaITyPruyeCcKuid

[l) XUMUYeCKUi

2. Paccunrtats 06BeM BO/IbI, KOTOPBIM HEOOXOUMO YAATUTE MPY BIMTApKe OJHOTO
KyOoMeTpa MaTOYHOTO pacTBOpA /il yBeJTMUeHUs] KOHI[eHTPaLUK KayCTHUeCKOH I1iesiour C {a}
1o {b} r/am3. OtBeT B 1M3

3. [Tpu 1eKOMIIO3UIIMM aTFOMHUHATHOT'O PAaCTBOPA €ro KayCTUUeCKUM MOAY/Tb YBeTUUU/ICS C
{x} no {y}. Onpesenute c TOUHOCTHIO [0 OJTHOM COTOM BBIXOJ, OKCH/A aTFOMUHUS

4. Onpegennts cofepykaHye TBeporo B 1 AM3 myJibIibl, IOCTYNAKOIeld Ha aBTOK/IaBHOE
BblllleslaurMBaHue, eciiv JK: T B niysbne {c}, MI0THOCTB MyJbibl {d} 1/ cM3

Kpurepumu onjeHuBanus.

TecT cunTaeTcs yCremHo MpoijeHHbIM TPY MTPAaBWILHBIX OTBETAaX Ha BOMPOCHI TeCcTa Oosee
60%.

6.1.7 yue6HbIii roj 4 | KonrposbHasi padora

Omnucanue nponeaypel.
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JlaHHBIN BUJ, CAaMOCTOSITeIbHOW pabOoThI MpeAToiaraeT MHAUBH/yalbHOe CaMOCTOSITe/TbHOE
BBITIOJTHEHWE PabOoThI, BEIMOIHeHHOM B Microsoft Word (packpeITiie TeopeTHueCcKoro BOrpoca)
IO Tpe/IJIO’KeHHOU TeMaTHKe C UCI0/Ib30BaHUeM ITepeyuHst peKOMeH/lyeMbIX JIMTepaTyphl U
MH(POPMaLIMOHHBIX pecypcoB. B Hauase cemecTpa oOyyaroliuiics BbIOMpaeT OfHY U3
TIpe/lJIO’KeHHBIX TeM [i/Isl HanrcaHus pedeparta (CoriacHO MOpsiIKOBOMY HOMepY B CITUCKE
rpynmnsl). [Tocie caMoCTosITeILHOTO U3yUeHHsl peKOMeH/lyeMOl JINTepaTypbl Ha MOoC/IeJHen
HeJlesle cemMeCTpa CTYZIeHT [J0/DKeH IpeJoCTaBUTh NPeroaBaTesI0 OTYeTHBIM JOKYMEHT 110
JTAHHOMY BU/ly CAMOCTOSITe/TbHOM paboThl (TEKCT /J0/KeH ObITh BhITMOMHEH ¢ romoinbio [TK, Ha
mictax Oesoii Oymaru dopmara A4; IOMyCKaeTcs cZjlaua KOHTPOJIbHOUM PabOTHI Mperio/iaBaTesto
B 3/IEKTPOHHOM BHU/E).

2 KypcC

[Tpumep 3a/jaHKst Ha KOHTPOJIbHYO paboTy [/1s1 CTYJeHTOB 3a0uHOM opMbl 00ydeHusi (Tema
"MeTasnbl, UX CBOWCTBA U MMPOU3BO/CTBO"):

1 yacTe. BapraHThI TeOpeTHYECKOro BOIpOCa:

1.Metannypruueckast iepepaboTka OKMCI€HHBIX MeJHbIX PY/.

2. [TonyueHue Mesiy U3 Cy/Ib(UHOTO ChIPbS.

. [Ipor3BO/ICTBO IIMHKA MMPOMETA/ITyPrudecKiM CriocoooMm.

. [Ipon3Bo/ICTBO LIMHKA TUIPOMETa/LTypPruuecKuM Criocobom.

. IIpon3BO/CTBO a/IFOMUHUS.

. MeTtantyprus 30/10Ta u cepebpa.

. IIpon3Bo/CTBO HUKEJIA.

. Metannyprus cBuHLa.

. [TonmyueHue MeTanoB 0COO0I YMCTOTHI.

10. Metasnnyprust TUTaHa.

11. TTonyyeHue Bonb(pama U3 pyz.

12. MeTannypruyeckue cxeMbl TIPOU3BO/CTBA MOJIMO/eHa.

13. AHanu3 MUPOBOTO TIPOM3BO/ICTBA U NOTPeOJIeHNs [IBETHBIX METasl/IoB.

14. TIpor3B0o/iCTBO MeTas/IOB U3 BTOPUYHOI'O ChIPBSI.

2 vacTb - PemmTh 3a7iauy Mo MeTa/uTyprudeckoi mepepaboTKe ChIPBSI.

[Tpumep 3ajaun: 3o/10TOU3BIeKaTebHast pabprka paboTaeT M0 TeXHOIOTUK COPOLMOHHOTO
L[IaHUPOBaHUs Bcero obbeMa pypl. B KauecTBe copbeHTa MCIOMB3YIOT AKTUBUPOBAHHBIN YTOJIb.
ITpou3eouTenbHOCTE Gabpuku — 350 1/u. Coziep>kaHue 30710Ta B MICXO/HOM pye 2,1 /T.
BeoirjenaurBanue nposoguTcsa npu otHoweHnuu JK:T B mysislie Ha ypoBHe 1,5:1. B pe3ybraTe
paboThI NIpeNpPHUSATHS M10/TyuaeTCs MyJ/Iblla XBOCTOB BhIlL[e/IaUMBaHKsI C CO/IepyKaHHeM 30/10Ta B
TBepAou dase 0,31 r/T u B xxugkoi dase 0,12 Mr/am3 1 3010TOCOepyKal[|Uil COPOEHT C
€MKOCTbIO 1,5 MI/T. YUUTBIBasi, UTO YPOBEHb M3B/IeUeHUs 30/10Ta C aKTUBUPOBAHHOTO YIJIsI Ha
craguu flecopbrmu coctaBmsieT 95% paccunTaTh YpOBeHb M3BJIeUeHHs 30710Ta Ha
aKTUBUPOBAHHBIN yT0Jib, TPOM3BOAUTEILHOCTD TIPEATIPUSTHS TI0 HaChIILIeHHOMY COpOeHTy, a
TaK)Ke KOJTMYeCTBO 30J10Ta, M3BI€KaeMOT0 B TOBApHYHO MPOAYKLMIO 3a 1 yac paboTbl
nipeanpusiTus. [lotepsiMy MeTasiia Ha CTaJ{uM ecopOLMM 1 TI/IaBKU TipeHebpeub.

ITo pe3ysibTaTam pacueToB C/ie/1aTh BBIBOJ O 3P PeKTUBHOCTH pabOThI MPeATIPUSATHS.
[Ipe10KUTh MyTH CHU)KEHUSI TEXHOJIOTUUYECKUX [TOTePb 30/10Ta.

Permmienue u xof 00Cy>KIeHUS:

PaccuuTbIBarOT 4aCoOBOM MOTOK I10 30/I0TY C UCXOZHOU pyAoi

PaccunTthIBarOT 4aCOBOM MMOTOK 110 paCTBOPY Ha CTaJUM LIMaHWPOBAHUS

PaccuutbiBatoT oTepu 30/10Ta C XBOCTaMH LIMaHUPOBAHMUS:

- C KEKOM:

- C paCTBOpPOM:

OrmpefienisiFOT eMKOCTh 06e3MeTasyieHHOro copOeHTa, TIOCTYTIAOIIero B Mporjecc
BbIIlle/ITaYMBaHMUS,

[TpuHsB roTok copbeHTa Ha CTaZNy BBIIIENaYNBaHKS 32 COCTaB/IsieM ypaBHeHHe OaaHca

O OO Uk~ W
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30J10Ta Ha CcTagui BeiMjesaunBanusg Otcroza paseH 0,395 1/u.

OrnpepiensitOT MOTOK MeTaslyia C copbeHToM:

- IIOCTYTaeT B IPOLeCC:

- BBIXOJIUT U3 MpoLecca:

IIpuHAB NOTOK 30710Ta € UCXOAHOU pyZAou 3a 100% pacCunThIBaIOT [OJII0 MeTaslla B OCTa/IbHBIX
NIpO/IyKTax mpotiecca. Pe3ynbTaThl pacyera 3aHOCST B Tabuily.

Pe3ysbTaThl pacueTa rpoijecca COpOIMOHHOTO [[UaHUPOBAHKUS CBOASTCS B TaO/HITY.

[To pe3ynbTaTam pacueToB IPOBOAUTCS 00CY KAeHUe Cie[yHOIUX BOTIPOCOB:

1. ypoBeHb M3B/IeUeHHs 30/10Ta B TOBAPHYIO MPOAYKLIUIO;

2. OL|eHKa I10Tephb 30J/10Ta C XBOCTAMU LJUaHUPOBaHMUS;

3. yTU MOBBILLIEHUS U3BJIEYEHHUS 30/10Ta B TOBAPHYIO MPOAYKLIUIO.

4 Kypc

[Tpumep 3a/jaHKsT K KOHTPOJIBHOM paboTe /st CTYZeHTOB 3a0UHOM (hopMbl 00yueHus (Tema
"TexHonoruu 1 060pyZOBaHKe THPOMeTa/TypruuecKoro poru3Bo/CTBa"):

[ToaroToBUTH OTBET pepepaTUBHOTO XapakTepa Ha Mpe/J/io’KeHHYI0 TeMy (10 BapUaHTaM):

1. OCHOBHBIE TeXHOJIOTMYECKHE IT0Ka3aTesu MpoLiecca Bhlllle/laulBaHNs

2. BcniomoraresibHble onepanyy B r’ipoMeTa ypruv

3. SddexTrBHBIE METO/IBI pa3ziesieHus 0/IM3KUX TI0 (PU3UKO-XUMHUUECKHUM CBOMCTBaM
MeTaJlioB

4. dusnueckre, XUMAYeCcKre U GU3NKO-XUMHUYeCcKre Crioco0bl M3BeueHusi 61aropoHbIX
METAaJI/IOB U3 PaCTBOPOB THPOMETA//TyPruyecKoi rmepepaboTku

5. TexHoJsorusi MPOM3BO/ICTBA I/IMHO3eMa 13 O0KCHUTOB

6. TexHo/sornueckue cxeMmbl THPOMETAVTyPrAUeCKOro MpOU3BO/CTBA LIMHKA U MeIU
7. CriocoObI M3BJIeUeHust 30/10Ta U3 3/r0arTa

8. HopmatuBHbIe TIOKa3aTe/I OCHOBHBIX TEXHOJIOTHUECKHX TTPOL[eCCOB B 00/1aCTh
TU/IpOMeTaslyypruu.

9. AnmnapaTbl OCHOBHBIX U BCLIOMOTaTe/IbHBIX OMepalyid B TUpOMeTa/uTy pruu

10. OrieHKa TapaMeTPOB pacIipefie/ieH|i U JOBepHUTEIbHOTO UHTepBajia BbIOOPOUHOM

XapaKTepPUCTUKHU NPU MO/Ie/IMPOBAaHUU THIPOMETa//yprudeCcKUx MpoLieccoB.

17151 BBITIO/THEHUSI KOHTPOJIbHOM paboThl 1o pa3zeny "Ob6opyoBaHie U TeXHOJIOTHUH JIUTEMHOTO
MPOM3BO/ICTBA" 00YYAIOIMIMICS 3HAKOMUTCSI C METOIMIeCKUMU YKa3aHUSIMU, B KOTOPBIX
BbIOMpaeT CBOM BapuaHT J/isi TIOATOTOBKK: MeTaiiypruueckyie TeXHOIOTUM (JIUTeliHOoe
TIPOM3BO/ICTBO) : METOIUUECKHe YKa3aHUs JyIsi KOHTPOJIBHBIX pabOT CTY/I€HTOB I10 HarlpaB/IeHUIO
nozrotoBku 22.03.02 «MeTtamtyprusi»: npouib NOATOTOBKU «MeTantyprus LIBETHBIX, PeJKUX
1 G1aropo{HBIX MeTaioB» / VIPKyT. Hall. McCef. TexH. YH-T ; cocT. A. B. Hukanopos. —
Wpkyrck : UPHUTY, 2017. — 10 c.

KpuTtepun oneHUBaHuUs.

[TosTHOTa pacKpbITHSL TEOPETUYECKOT0 BOIIPOCa, TIPaBUIBHOCTD pellieHHs 3a/jauu (TIPY HaTnIun)
1 00Cy>KJeHue TOoTyUeHHbIX Pe3y/IbTaToB pacueTa. [lepeueHb UCIIO/Ib3yeMbIX TUTEPATYPHbBIX U
WH(POPMAaLIMOHHBIX UCTOUHUKOB. OhopMieHre KOHTPOJIbHOU PabOTHI ZIjisi CTYI€HTOB 3a0YHOM
dbopmel 06yuerus B coorBetctBun ¢ CT0O.005-2020.

6.2 O1jeHOYHBbIEe Cpe/CTBA /ISl MPOBe/ieHUsi MIPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kpurepuu u cpeacrBa (MeTOAbI) OLIEHMBAHUSA HWH/UKATOPOB /[OCTH)KEHHUA
KOMIIeTeHI[UY B PaMKaX NPOMe)XyTOYHOU aTTeCcTaljuu

CpeactBa
NuaukaTop AoCTHIKeHUs MeTOo/bI
A P A Kputepuu oneHuBaHus ( Ae1)
KOMIIeTeHI{ U1 OLleHUBaHMA
NMPOMeXyTOYHOH
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aTTecTaluu

OIIK OC-1.5 [IprMeHsieT OCHOBHbIe MaTemMaTH4yecKue | 3aluTa
MeTOZbl TPU pacueTe palOHa/JbHOTO KypCOBOI
cocTaBa MUHEPaJTbHOTO CBIPbsi | paboThI
HemMoHcTpupyeT 3HaHUS 00 OCHOBHBIX
cnocobax Moy4YeHHsl MeTaslioB.
OIIK OC-3.4 [JeMOHCTpUpyeT  HaBbIKM  BJlaJieHUs | Y CTHOe
MeTOlaM{d  MO/Ie/TMPOBaHUsl OCHOBHBIX | cobece/oBaHKE T10
MeTaJuTypruueckux mpoLieccoB. BOTMpOCamM K
nvddepeHIIMpOBaH
HOMY 3aueTy
OIIK OC-7.5 ITocne IIPaKTHYeCKOro W3y4eHUus | YCTHOe
OCHOBHBIX MeTaJTypruueckux | cobeceZioBaHue 10
MpOLIeCCOB  /IeMOHCTPUPYeT 3HaHUs O | BOIpOcam K
riporjeccax U XapaKTepucTUKax | AuddepeHLIMIpOBaH
MaTepuasoB u CIIOCOOHOCTH | HOMY 3a4eTy
obpabaTbIBaTh u
TIpe/ICTaB/ISITh JKCrepyuMeHTabHble
JlaHHbIe
OIIK OC-9.1 JeMoHCTpUpyeT BJ/laJieHUe OK3amMeH B BuJe
TEPMUHOJIOTMEed UM 3HAHUSMH OCHOB | TECTUPOBAaHUSI B
MeTa/JTypruuecKux  TMPOLIeCCOB | AUCTAHLIMOHHOM
repepaboTKH MUHepaIbHOTO U | pexxuMe (B cucTeme
TEXHOTEHHOTO  CbIpbst U cmocoboB | Moodle)
T0JTyYeHUsl MeTaJJIOB.
OIIK OC-9.3 IeMoHCTpHUpyeT CriocOOHOCTb BHIOMpATh | Y CTHOE
3¢ dheKTUBHbBIE u Oe3oracHele | cobecejoBaHUe TI0
TeXHOJIOTUU TMOJTyYeHust Y | BOmpocam K
papUHUpOBaHUS MeTa/uIOB, TepMo- WU | JuddepeHIMpoBaH
MaTepuaao00paboTKU HOMY 3aueTy.
OIIK OC-11.7 HeMmoHCTpUpyeT 3HaHHe YcrtHoe
HODMAaTHBHBIX TI0Ka3aTesiell OCHOBHBIX | coOecefioBaHHe TIO
JIMTEVHBIX TIPOLIeCCOB B MeTa/Ulypruu | BOIpocam K
LIBETHBIX MeTasl/ioB, criocobeH | quddepeHIMpoBaH
aHa/M3UpOBaTh, COCTAB/SATb U | HOMY 3a4eTy
TIPUMEHSITh TeXHUYECKYH0
JIOKYMEeHTaL1I0.
OIIK OC-11.4 YcBoun TIPUHLIATIBI aHanusa U | YcTHOe
COCTaBJIEHUSI TeXHUUeCKOU | cobecesoBaHue TI0
JIOKyMeHTaLl1y, CBsI3aHHOM c | Bompocam K
TPOU3BOJCTBOM MeTa/UZIOB M TepMmo- U | AuddepeHIMpOBaH
MeTan000paboTKOM, B COOTBETCTBUM C | HOMY 3aueTy
JleHCTBYIOLLIUMHA HOPMaTUBHBIMU
JIOKYMeHTaMH.
OIIK OC-9.4 JeMmoHcTpupyer criocobHocTh | TecTupoBanue,
BbIOMpATh 000CHOBaHHBIE yCTHOE
TeXHUUEeCKHe pelleHUs npu cobecesjoBaHue TIO
MIpOBe/IeHNH BbIlL[e/IaYMBaHKS U | BOrpocam K
OCaK/ieHUsl LIBeTHbIX MeTasyIoB U3 pyZ U | AuddepeHLpOBaH
KOHLIeHTPAaTOB, UCX0/s u3 HOMY 3auerTy.

XVUMHWYEeCKOT0 COCTaBa pPyJ, U PacTBOPOB,
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Ha/TU4usi IpUMecei U criocobax
JlanbHeMIIel mepepaboTKy.

OIIK OC-11.2 HeMmoHCcTpUpyet CIOCOOHOCTh | DK3aMeH B BHJE
aHa/IM3MpOoBaTh TeXHUYECKYyI0 | TeCTUPOBaHUA B
JOKYMEHTAaLUIO, CBSI3aHHYHO C | AUCTAaHL[MUOHHOM
TeXHOJIOTUUeCKUMU rpoLieccamu | pexxume (B cucteMe

rosiyueHudss MeTa/uioB  (cruiaBoB) U | Moodle)
XapaKTepUCTUKAaMU TOTOBOM TPOZAYKLIUH,
B COOTBETCTBMM C JIeHCTBYIOL[UMHU
HOPMAaTHUBHBLIMU
JIOKYMeHTaMu

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOMEe)XXYTOYHO!N aTTecTaniu

6.2.2.1 CemecTtp 2, TunoBbie OL[eHOUHbIE CPeACTBA /IS IPOBe/jeHHsI SK3aMeHa 110
JHUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsl

OK3aMeH MPOBOAUTCS B BU/le TeCTUPOBaHUs1. [1py HeyiauHo# cjaue TecTa (rocse 3 Hey/JauHbIX
TIOTBITOK) - YCTHOe coOeceIoBaHus 110 BOTIPOCAM K K3aMeHy.

IIprimep 3aaHus:

[Tpumep Tecta (2 Kypc, B AUCTAHLIMOHHOM (opmare):

1. UTto HasbiBaeTcs “3/1eMeHTOM”?

a) TBep/ibie BellecTBa C orpeeieHHOW KPUCTA/I/TMUeCKOU pelleTKOM.

6) COBOKYITHOCTh aTOMOB C OJJMHAKOBBIM 3apsiZIOM sifipa.

B) BelrjecTBa, 00bIBaeMble U3 36MHOU KOPBI.

2. Uro HasbiBaeTcs “mMuHepasiom”?

a) TBep/bie MPUPO/IHbIE 3/IEMEHTHI U UX TIPUPOJHbIe XUMUYeCcKre coejuHeHus1. 0) JTroOble
XUMUUeCKUe CoeIMHeHuSI.

B) C/10’)KHBIe TIPUPO/HbIE XUMUUECKHe COe/JUHeHHsI.

3. Kaxkoli xumMrueckuii 371leMeHT IPUCYTCTBYeT B 3eMHOM Kope B Ipeob/iajjaroiiem
KOJimyecTse?

a) ATFOMUHUN

) Kesne3o

B) Kucnopog,.

4. Uro HasbIBaeTcs “pygou”?

a) JIroboe TTpUpOHOE CKOTIIEHHEe MUHEPAIOB.

0) ITpupoaHbIii MaTepHrall, [0ObIBaeMbIN U3 3€MHOM KOPBI.

B) Marepuan Takoro MecTOpO»K/ieHusl T0Jie3HbIX UCKOTaeMbIX, KOTOPbIi SKOHOMUUECKU
BBITOZHO TlepepabaThiBaTh /IS U3BJ/IeUeHUs [IEHHBIX KOMITOHEHTOB.

5. Kakue 3nemMeHTBI OTHOCATCSA K IpyIe “mMeTa/uioB”? a) Vimeroljye BbICOKYHO
TeMIiepaTypy I/aBJ1eHust

6) Obnazarorye 0COOBIM THUITOM KPHUCTA/ITMUECKON PeIIeTKHA ¥ BICOKUMH 3HAUeHUSIMU
3/1IeKTPOIPOBOJHOCTH M TEIJIOIIPOBOSHOCTH .

6. Kakue 13 nepeunc/ieHHbIX MeTa//IOB OTHOCATCA K “TshKesIbIM”?

a) Zn, Co, Ni

0) Au, Ag, Pt

B) Be, Ba, Mg .
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7. KakoBo 3HaueHue Kjapka /st KpeMHUsA?

a) 50 %

0) 8,8 %

B) 29,5 %.

8. Kakux MuHepanoB 6osblile BCEro B 3eMHOU Kope?

a) Cynbpunos u cynbhaToB

6) OKCH/IOB U TUJIPOKCHU/IOB

B) CHM/IMKaTOB U amtOMOCHU/TMKATOB.

9. KakoB MakcHMasbHbIN JuaMeTp KyCKOB py/ibl, IOCTyMaoIlel Ha MeTa/ulypruueckoe
TIpeArpuUsiTUe TIPY IIaXTHOM criocobe A06bIUM T0/1e3HOT0 UCKOTIaeMoro?

a) 1500 mm

6) 75 Mmm

B) 300 mm >

10. Uto Ha3biBaeTcs “TexHOOrHein”?

a) COBOKYITHOCTb TIPOLIECCOB 1epepabOTKU PYAHOTO ChIPbsI B OPY/IMS U CPe/ICTBA ITPOU3BOACTBA
Y oTpebieHus

6) IIporjeccsl ¢ MCoOIBb30BaHKNEM MeXaHU3aL[UM ¥ aBTOMAaTHU3aL[UH

B) CriocoObl BTOPUUHOM TiepepaboTKU OTBAsIOB U [PYTOTr0 TEXHOT€HHOTO ChIPbSI.

BOHPOCBI K 3K3dM€eHY:

1. OnpepgeneHre u CBOKWCTBA MeTaJIOB.
2. Knaccudukanys MeTansos.
3. ®DopMBbI HAXOXKeHUSI MeTa/lUIOB B IIpUpOJe.
4. [ToHsiTHe «pyZ@a» U «MeCTOPOXKAEHUEe».
5. HasoBuTe MeTanbl, OTHOCSIIMECS K TPYTIIe TsDKesIbIX JIeTKHUX, 0/1arOpOHbIX, PeJKUX
LIBeTHbIX MeTaJlJIOB.
6. Ha3oBute mMeTasibl, OTHOCALLMECS K rpy1re «HepHble MeTa/ulbl»..
7. CriocoObI TPOM3BO/ICTBA METAJI/IOB.
8. HasoBuTe KpymHble MeCTOPOXKJEeHHS PY/, LIBETHBIX MeTa/IoB B Poccru, 3a pyOexom..
9. Kakwue miporieccsl pyZ0noroTOBKM Bbl 3HaeTe?.
10. IToHsiTHE «BBIIIE/TAUMBAHNE METAJITTIOBY.
11. [Tpotiecchbl pa3geneHust TBEPAOH U XKUAKOM (a3 My/bIIbl.
12. Crnioco0Obl KOHIIEHTPUPOBAHUS META//IOB M OUMCTKUA PaCTBOPOB.
13. [aTh omrcaHue TTOHATHM «00XKHUI», «TIIaBKa».
14. Kakumu crioco6aMu MOKHO TTOBBICUTE UHCTOTY TO/Ty9aeMbIX MeTaslIoB?.
15. Oco6eHHOCTH HODMAaTUBHBIX TTOKa3aTe/iell OCHOBHBIX TeXHOJIOTHYeCKUX MPOLeCCOB B
MeTasTypPriy TSKEJTBbIX, JTIeTKUX U 6/1aropo/IHBIX METaJslIoB.
16.  Kakas TexHuyeckas JOKyMeHTaL|us peryiaMeHTUpYyeT MPOM3BO/CTBO L{BEeTHBIX
MeTaJ/l/IOB?.
17. Kakas TexHuyeckas JOKyMeHTaL|us CBsI3aHa C
TU/IPOMeTa/uly pPruueCKUM MpOoU3BOACTBOM LIBETHBIX MeTal/IOB?.
18.  Kakas TexHUuUecCKasi JOKyMeHTal1sl CBsi3aHa C IPYUMeHeHHeM I/IaBU/IbHbIX arperaTos?
19. UTo faeT aHa/IM3 TeXHUYECKOU JOKyMeHTalliy B MeTa/l/Typrun?

6.2.2.1.2 Kpurepuu ornjeHUBaHHUs

Y noBierBopuTe/bH
OT1/1MuHO Xopouio A o P HeypoBiierBopuTe/1bHO
JeMoHCcTpUpyer JeMoHCcTpUpyer Cnabo He JleMOHCTpUpYyeT
BJ/laJileHye B/afleHre (HO He BJIaJileHue
TepMUHOIOTHeN B ITOJTHOU JIeMOHCTPUPYET TepMUHO/IOTHeN u
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3HAHUSIMU
OCHOB
MeTaJlTypriuuecKux
TIPOLIeCCOB
riepepaboTKu
MHUHEepaIbHOTO

u
TeXHOTeHHOTO
CBIPBS ¥ CTIOCOO0B

TIOTyYeHus1
MeTaJl/IoB.
LemoHcTpUpyeT
CIIOCOOHOCTH
aHa/TM3UPOBAaTh
TeXHUYECKYIO
JOKyMeHTaL[HIo,
CBSI3aHHYIO C
TeXHOJIOTUUeCKUMHU

rporjeccaMu
TIOTyYeHus1
MeTaJlIoB
(cniaBoB) U
XapaKTepUCTUKaMU
rOTOBOU
TPOJYKIUH, B
COOTBETCTBUHU C
JleMCTBYIOLIUMU
HOPMAaTHUBHBIMU
JIOKyMeHTaMH.

Mepe)
TepPMUHOJIOTHeN 1
3HaHUSIMUA OCHOB
MeTaJuTypruueckux
MPOLIeCCOB
riepepaboOTKH
MHHEePa/IbHOTO U
TeXHOTeHHOT O
CBIPBS ¥ CTIOCOO0B
TIOJTyYeHust
MeTaJl/IoB.
LemMoHcTpUpyeTt
CrocoOHOCTh (HO
He B TIOJTHOU

Mepe)
aHaJTM3UPOBAaTh
TeXHUUYECKYHO
JIOKyMeHTaL[HIO,
CBSI3aHHYIO C
TeXHOJIOTUUeCKUMHU
rporieccaMu
TIOJTyYeHust
MeTaslIoB

(cniaBoB) U
XapaKTepUCTUKaMHU
rOTOBOU
TIPOAIYKIUH, B
COOTBETCTBUHM C
JeMCTBYIOIMMU
HOPMAaTHUBHBIMU
JIOKyMeHTaMHU.

BJIa/leHHe
TepMUHO/IOTHel
Y 3HAHUSIMU
OCHOB
MeTaJUTypriuuecKux
TIPOLIeCCOB
niepepaboTKU
MHHepaJsIbHOTO U
TE€XHOTE€HHOTO ChIPbS
1 CriocoboB

TMOJIyuYeHHs MeTaJ/l/I0B.

HemoHcTpUpyet
c1abyto crnocobHOCTh
aHa/IM3UpOBAaTh
TeXHUYECKYH0
JIOKyMeHTaLlHI0,
CBSI3aHHYIO C
TeXHOJIOTUUYeCKUMU
rpoLeccamMu
T0JIyYeHHsl MeTasl/IoB
(cnnaBoB) U
XapaKTepUCTUKaMH1
rOTOBOW NPOAYKLIMH,
B COOTBETCTBUHU C
JeMCTBYIOLMU
HOPMaTHBHBIMU
JIOKyMeHTaMH.

3HAHUSIMA OCHOB
MeTaJlTypruueckux
TIPOIIECCOB MepepaboTKH
MUHepasIbHOTO
u
TeXHOTeHHOTO ChIPbsl
crioco6oB
TOJTyUeHUst
MeTasljIoB.

He cniocobeH
aHa/IM3UPOBaTh
TeXHUUECKYH0
JOKyMEeHTaL1Io,
CBSI3aHHYIO  C
TEXHOJIOTHUECKUMHU
TIpoLieccaMu IoJTyueHust
MeTa/uIoB (CIJIaBOB) U
XapaKTepuCTUKaMU
rOTOBOU NMPOJYKLMH, B
COOTBETCTBUU C
JleMCTBYIOLMU
HOPMAaTHUBHBIMU
JOKyMeHTaMHU.

6.2.2.2 Cemectp 3, TunoBbie oLleHOUHBbIE CPEACTBA AJIA KYPCOBO# PadoThI/KypCOBOTro
NPOeKTHPOBAHUA MO0 AUCLUIIUHE

6.2.2.2.1 OnucaHue npoueaypsbl

Kypcogast pabota BeirosiHsieTcst Ha 3 Kypce. Heo6X011MMO BBITIONTHUTE PaCUueTHYIO KypCOBYIO
paborty (110 BapyaHTaM) ¥ OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI TIPH €€ 3allluTe.

3aZiaHus ¥ PUMep pacueTa MpuBe/ieHbl B MeTOIUYeCKUX yKaszaHusx. OgopmiieHre KypCcoBoi
paboThI IO/HKHO COOTBeTCTBOBAaTh TpeboBaHusaM CTO 005-2020 «YuebHO-MeToquueCKast
JesiTelbHOCTh. OdopmiieHre KypCOBBIX MPOEKTOR (PaboT) 1 BBIMYCKHBIX KBaTU(PUKAITMOHHBIX
paboT TEXHUUECKUX CTeUaTbHOCTEN.

IIpumMep 3agaHud:

[Tpu BBITTO/IHEHWU KYPCOBOM pab0OThl HEOOXO/[UMO PaCcCUMTaTh PALIMOHABHBIN COCTaB
MUHepasIbHOTO ChIPbsi, MOCTYTIAIOIIEro0 Ha MeTa//TypruyecKyto repepaboTKy.
B kauecTBe MCXOAHBIX JaHHBIX [I/Is1 pacyeTa cje/lyeT UCI0/b30BaTh O/IMH U3 BapUAHTOB
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KaueCTBeHHOI'o0 MMHEePa/IbHOT'0 ¥ XMMUUECKOI'o COCTaBd MeTA/INTYPTHUYECKOI'O ChIPbs, d TaKXe
I/IHCl)OpMaL[I/HO M0 MaCCOBOMY COOTHOILIE€HWIO MHUHEPAJIOB ’KeJjie3d U LIEHHOI'O KOMITIOHEHTA B pyJe

WX KOHLI€HTpPATe.

Boripocs! K 3aiure KypcoBoii paboThI:

oAU

PaCcCUUTaIM.

HazoBute ocHOBHBIe (hOPMBI HAX0XKJEHHsI MeTa/VIOB B IIPUPO/e.
HazoBuTe 0CHOBHbIE IPOMBILLITIEHHbIE MUHEPAJIbl Me/IH.
Ha3zoBuTe 0CHOBHbIE MUHepaslbl CBUHIIA.

HazoBuTe ocHOBHBIe Criocobbl 06oraltieHust roe3HbIX UCKOTaeMbIX.
Ha3zoBuTe 0CHOBHbIE MUHepasIbl LIMHKaA.
[TpeasiokuTe TEXHOJIOTHIO TIepepabOTKY /IS ChIPhSi, paliMOHA/IbHBIN COCTaB KOTOPOT'O BbI

7. [aiiTe OL|eHKY TIPUTOAHOCTHU TIPe/JIOKeHHOT0 B KypCOBOM paboTe ChIpbsi K
MeTasTypruueckoi rnepepaboTke.
8. HazoBuTe BU/IbI MUHEpAsoB, CO/ieprKalljie LieHHble MeTasl/ibl U BXO/SIMe B COCTaB

KOHLIeHTpara.

9. Uto Takoe «{roc»? HazoBuTe 0CHOBHBIE (IFOCHI, UCTIOb3yeMble B META/LITyPryy TSDKeJTbIX

LIBETHBIX MeTaJ/l/I0B.

10. Ha3oBuTe MUHepasbl MyCTOU MOPO/bl

6.2.2.2.2 Kpurepuu orjeHUBaHHUA

Y poBerBopuTe/IbH
O1nuHO Xopouio o HeypoBierBopure/1HO
[TpumeHnsieT OcyiecTBrsieT OcymiecTBrsieT HeBepHo ocy1iiecTB/isieT
OCHOBHBIE pacyeTsl pacueTbl pacueThbl
MaTeMaTuuecKrie paLMOHABHOTO paLMoHaILHOTO paLMOHAabHOTO COCTaBa
MeTO/bI TIPH cocTaBa cocTaBa MHUHEepaIbHOTO ChIPbS.
pacuete MUHepasIbHOTO MUHepasIbHOTO ChIPbsi He nemoHcTpupyer
paLMOHATBHOTO CBIPbSI C CO 3HAUWTETIbHBIMU 3HaHUsI 00 OCHOBHBIX
cocTaBa He3HauWTe/IbHbIMU OLIMOKaMU. Crocobax MoTyYeHust
MHUHepaIbHOTO obKamu. HemoHCTpUpYeT MeTaJIIoB.
CBIPbSI [eMoHCTpUpyeT csabbie 3HaHUS 00
HemoHCTpUpYeT 3HaHUsA 00 OCHOBHBIX CII0Cc00ax
3HaHUs 00 OCHOBHBIX TMOJTyYeHUsl MeTaJlJIOB.
OCHOBHBIX criocobax
crocobax TIOTyYeHUSI
TIOJTyYeHHsT MeTasuIoB (HO He B
MeTaJIjIoB. TIOJIHOM Mepe).

6.2.2.3 Cemectp 3, TunosBble OLeHOYHBIE CPe/CTBA AJIS IPOBe/eHUusl
auc¢ ¢ epeHIMPOBAHHOI0 3aUeTa MO0 JUCHMIIAHE

6.2.2.3.1 Onucanue npoueaypsl

OucdepeHrIpoBaHHEIN 3aUeT Ha 3-eM Kypce MPOBOJUTCS B BUJie YCTHOTO cobeceZioBaHMs 10
BOINPOCaM, BbIHECEHHBIM Ha 3ayeT.
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IIpyimep 3aaHU:

1. ipobnenue u u3MenpueHue. AnmapaTHoe obecrieueHue MpOIeCCOB APO0/IeHHS.

2. Ha3HaueHwue ¢uioTalvy; MallMHBI U amiapaThbl.

3. Byl 0OCHOBHBIX (06)KHT, T1/1aBKa, paHUPOBaHHE) MMPOMEeTa//TyPrHUeCcKUX OTepar[uii;
OCHOBHOe 000py/ZIOBaHUE.

4. Buipl BCTIOMOTaTe/IbHbIX MIMPOMEeTa/l/TyPrHuecKUx orepaifiit (IpoKaska, 00Kur, 1/1aBKa,
MeTaslJIoTePMUsT),0CHOBHOEe 000py/iOBaHuUE.

5. Buzibl pagHMpOBaHUs MeTasl/IOB.
6. TeopeThueckrie OCHOBbI MMPOMEeTa/UTypPruueckoro papuHUPOBaHUS METaJIIOB.
7. KpucTann3alyoHHble criocoObl pahuHUPOBaHMS.
8. I'a3o0- u nbuteyaBnvBaHue. KomruiekcHasi iepepaboTka OTXOJSIIMUX ra30B.

9. Tepmuueckasi 00paboTKa MeTa/I/IOB: Ha3HauUeHWe U BU/IbI (OT)KHT, 3aKaJlKa, OTITYCK,
HOpManu3alusi, CTapeHue, CHSITUe HarpsDKeHW, LieMeHTaLs).
10. TTopolukoBas MeTa/u1yprus.
11. HopmaTuBHBIe TIOKa3aTed OCHOBHBIX TEXHOJIOTMUECKUX TIPOLIeCCOB B 00/1aCTH THAPO-,

MAPOMeTa//Typruu.

12. MeTo/ b1 MeTa//1I000pabOTKK: Ha3HaueHue ¥ BUbI (MexaHnuecKast 06paboTKa,
TepMHUuecKast 00paboTKa, yla3epHast pe3Ka, CBapKa, KOBKA U LIITAMITIOBKA).

13. Kakyto HOpMaTHBHYO JOKYMEHTALUIO TPU TePMO- U MeTaii006paboTKe BbI 3HaeTe?
14. YTo maeT aHanmM3 TeXHUUYECKOH JOKYMEHTALMU IPH TEPMO- U MeTayiooopaboTke?
15. TIpuMepbl NpYMeHeHUsT TEXHUUeCKOW JJOKyMeHTal[i1, CBSI3aHHOM C TepMO- U

MeTa/II000pabOTKOM.

6.2.2.3.2 Kpurepuu orjeHUBaHUA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
JeMoHCTpUpyer He B nonHoi mepe JeMoHCcTpUpyer He JleMOHCTpUpyeT
3HaHUS O JIEMOHCTPUPYET cs1abble 3HAHUS O 3HaHWSI O TIPOLeccax U
rpotLieccax u 3HaHUS O nporieccax u XapaKTepPUCTUKAX
XapaKTepUCTUKAX npoleccax " XapaKTePUCTUKAX MaTepuasioB U
MaTepuasioB u XapaKTePHUCTUKAX MaTepuasioB U CIIOCOOHOCTB
Cr10co6HOCTh MarepHaioB U CMOCOOHOCTh oOpabaThIBaThb U
obpabatbIBaTh U C1oCcOOHOCTh obpabatbiBaTh 1 TIpe/ICTaB/ISTh
TIPe/ICTaB/ISATh obpabaThIBaTh U TIPe/ICTaBJISATh JKCIIepUMeHTaIbHbIe
SKCIIepUMeHTa/TbHbI TIPe/ICTaB/ISATh JKCIIepYMeHTa/IbHbIe JlAHHBIE.
e JaHHbIe. 9KCIIePUMEHTa/TbHbI JlAHHBIE. He  pmemoHcTpupyet
eMoHCTpHpYeT e JJaHHbIe. IemoHCTpHpYeT CIOCOOHOCTH BHIOMPATH
CTIOCOOHOCTh He B nosiHOM c1abytro crnocobHOCTh 3¢ peKkTrBHbIE U
BbIOMpATh Mepe BbIOMpATh Ge3omacHble
3¢ dekTHBHBIE U JIEMOHCTPUPYET 3¢ dekTHBHBIE TEXHOJIOTHUH TIO/TyYeHHSI
Ge3ormacHble CNoCOOHOCTh 1 6e30macHbIe ¥ padbUHUPOBAHUS
TEXHOJIOTHUH BbIOMpATh TEXHOJIOTHUH TTPU MeTaJlJIoB, TEPMO- U
TIOTTyYeHUst U 3¢ dekTrBHBIE U TIOTyYeHUN MaTepranoobpaboTKH .
paduHUpOBaHMS Oe3omacHble padHUPOBaHUU He  ycBoun
MeTaJlJIoB, TEPMO- TEXHOJIOTUH MeTasjIoB, TePMO- U TIPHHLIATIBI
u TIOTyYeHUST U Marepranoo0paboTKy | aHaaM3a U COCTaB/IeHHUs
MaTepuaaoo0paboT | padHuHMpPOBAHUS TeXHUUECKOH
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KU.
Y cBOW NIPUHLIUTIBI
aHa/v3a 1
COCTaBJIeHUsI
TeXHUYECKOU
JIOKyMeHTaL[1H,
CBSI3aHHOM C
MIPOM3BO/ICTBOM U
papuHUpOBaHUEM
MeTaJlJIOB, TEPMO- U
MeTa/I000paboTKo
i, B COOTBETCTBUU C
JleMCTBYIOIUMU
HOPMAaTHUBHBIMU
JIOKyMeHTaMH.

MeTaJjIoB, TePMO-
U
Martepuanoobpabor
KU.

Hes
TIOJIHOU
mepe
YCBOWJI TIPUHLUTIBI
aHanM3a u
COCTaBJIeHUsT
TeXHUYEeCKON
JIOKYMeHTaL1H,
CBSI3aHHOM C
TIPOU3BO/ICTBOM
MEeTaslyioB 1
MeTas1I000paboTKo
U, B
COOTBETCTBUHM C
JeMCTBYIOIMMU
HOPMAaTHUBHBIMU
JIOKYMeHTaMHU.

Cnabo ycBoun
TIPUHLUIIBI aHa/IM3a U
COCTaBJIeHUsT
TeXHUYeCKOU
JTIOKYMEHTalI1H,
CBsI3aHHOM C
TIPOM3BO/ICTBOM U
paduHHUpOBaHNEM
MeTaJlJIoB, TEPMO-
U
MeTa/I000paboTKOM,
B
COOTBETCTBUHU C
J1eliCTBYIOLLIUMU
HOPMAaTUBHBIMU
JOKyMeHTaMH.

JIOKyMeHTal[1H,
CBSI3aHHOM C
TIPOM3BO/ICTBOM U
pacduHUpOBaHUEM
MeTaJlJIoB U
MeTai1I006paboTKOMH, B
COOTBETCTBUU C
JIeCTBYIOILIUMU
HOPMAaTUBHBIMU
JOKyMeHTaMH.

6.2.2.4 CemecTtp 4, TunoBbie OLeHOUHbIE CPe/ICTBA /ISl IPOBeJeHUs

auddepeHUPOBAHHOrO 3aYeTa MO0 JUCIHIIIHHE

6.2.2.4.1 OnucaHue npoueaypsbl

HuddepeHiiMpoBaHHbIY 3aueT Ha 4-0M Kypce MPOBOAUTCS B BH/le TECTUPOBAHUSI U YCTHOTO
cobece1oBaHMsI 110 BOTIPOCAM, BBIHECEHHBIM Ha 3ayerT.

IIpvimep 3aaHus:

[TepeueHs BOMpocoB K JuddepeHMaIbHOMY 3aueTy:

Tema «O6opyJoBaHUe U TEXHOJOTUU JIUTEHHOTO IIPOU3BO/ICTBA»
1. Auarpammel coctosinust Al-Fe u Al-Si. Bimstnue nerupytomx no6aBok Cu, Mg, Mn Ha
CBOMCTBA a/JFOMUHUEBBIX CI/IaBOB;
2. BnusiHue pa3nuuHbIX (DaKTOPOB Ha >KUJKOTEKyueCThb aJFOMUHUEBBIX CI1/1aBOB;

3. JluTeliHble CBOMCTBA a/IFOMUHUEBBIX CTUIaBOB (yCajiKa, CKJIOHHOCTb K 00pa30BaHUIO TPELUH,
repMeTUYHOCTb, JIMKBALKs).
4. ®opmbl pocTa KPUCTAIJIOB B CJIUTKAX U OT/IMBKaX. PakTOpbI, BJAUSIOLLIYE HA BHYTPEHHIOO
CTPYKTYPY &/FOMHAHHEBBIX CII/IABOB.
5. MexaHu3M KpUCTa/I/IM3aLiviy aFOMUHUEBBIX PacIlylaBOB; BAMSHYE BOJOPO/a Ha CTPYKTYPY

OTJ/IUBOK;

6. Ponb okucIuTeNbHBIX MMpoLeccoB IpH IJIaBKe IHUXThI; HAa3HAYEeHHEe (1)]'IIOCOB IpH I1/ilaBKe

IIUXTHI;

7. Cnioco6b1 pavHUpOBaHUS U MOAU(PULIMDOBAHUS aTFOMUHKEBBIX PacrljiaBoB.
8. HopmaTuBHBIe nokasaresy, TexHuueckue ycaosus U I'OCTEI py nosyyeHuu CIuiaBoB Ha
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OCHOB€ a/TOMHHUA.

9. Kakas TexHuueckas AOKYMEHTAIUA CBA3dHA C JIATEHHBIM MPON3BOACTBOM LIBETHBIX

MEeTaJIJIOB?.

10. Yto AadeT aHa/In3 TeXHUUYeCKOI AOKYMEeHTalli B JINTeHHOM IMPOM3BOACTBE LIBETHBIX

MEeTaJIJIOB?

Tema «TexHosioruu v 000py/J0BaHKE THAPOMETA/ITyPruuecKoro rnporu3BO/ICTBa»

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 Kputepum oleHUBaHUSA

Y noBnerBopure/bH
Ot1/inyHO Xopoiuo o HeypoBieTBopuTe/IbHO
He B monHol Mmepe [eMoHCTpUpyeT
[emoHcTpupyer JleMOHCTPUPYET cs1abble HaBbIKU He nemoHcTprpyer
HaBbIKY BJIaJIeHUS1 | HaBbIKU BJIa/IeHUS BJIa/IeHUs HaBbIKY BJIaJ|eHUsS
MeTOoJaMH1 KOMITBIOTEDHBIMU | BJ/a/IeHHs] MeTO/jaM1 MeToJjaMH1
MO/Ie/TMPOBaHUs IIporpaMMaMu MO/Ie/TMPOBaHus MO/Ie/TMPOBaHus
OCHOBHBIX MO/le/TMpPOBaHus OCHOBHBIX OCHOBHBIX
MeTa/TyprudeCcKux OCHOBHBIX MeTaJlJTypruueckux MeTaJ/TyprudeCcKux
TIPOL{eCCOB. MeTa/ulypruyecKux TIPOLIeCCOB. NIPOLIeCCOB.
[JeMoHCcTpUpyeT IIPOL[eCCOB. HJeMoHCTpUpyeT He criocobeH BbIOMpaTh
CroCO6HOCTh [emoHcTpupyer CrocoOHOCTh
BbIOMpATh (He B TIO/THOM Mepe) BbIOMpATh 000CHOBaHHbIE
Croco6HOCTh He /I0OCTaTOYHO | TeXHUYeCKue pelleHus
000CHOBaHHbIE BbIOMpATh 000CHOBaHHbBIE TIpY TIPOBE/IeHUH
TeXHUUecKue TeXHUUecKue BbIIlle/IaUMBaHUs U
peleHus 000CHOBaHHBIE peleHus OCaKZeHUs LIBeTHBIX
rnpu TeXHUYECKHe npu MeTaJlJIoB U3 Py U
TIPOBeJleHUU peleHus TIPOBeJIeHUU KOHL|eHTPaToB,
BbIllle/lauMBaHuUs U npu BblIllle/IaUMBaHUs U UCXOAs U3
OCaKJeHUsI TIPOBe/JIeHUU OCaKJeHUs LIBeTHbIX | XMMMUYECKOrO COCTaBa
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LIBETHBIX META/VIOB | BbILLe/IaUNBaHUSA U MeTaJ/IJIOB U3 PyJ U PYZ ¥ PaCTBOPOB,
V3 Dy U OCaXKeHHs KOHL|€HTPaToB, Ha/Wuus IpUuMeced 1
KOHLIEHTPATOB, LIBETHBIX METaslJIOB UCXOAs criocobax
Hcxons 13 pyA U 13 Jla/bHeMIIen
u3 KOHLIEHTPATOB, XUMHUYECKOro COCTaBa repepaboTKH.
XUMHUUECKOT 0 UCXOAs PYZ, ¥ pacTBOpPOB, He  pmemoHcTpupyer
cocTaBa pyZ, ¥ u3 Ha/IM4us IpUMecer U | 3HaHHWS HOPMAaTUBHBIX
PacTBOpPOB, XUMHUUECKOTo criocobax roKasareseu
Ha/IM4usi IpruMecen cocTaBa pyj 1 JanbHenen OCHOBHBIX
" criocobax pacTBOpOB, riepepaboTKH. JIUTENHBIX
JlanbHelIer | HaJu4us puMecen HdeMoHCTpUpyeT TIpOLIeCCOB B
riepepaboTKU. u crnocobax csabble MeTal/Typruu L{BeTHBIX
[JeMoHCTpUpyeT JaTbHeuIel | 3HAaHUSTHOPMATUBHBIX | METaslIoB, He CII0COOeH
3HaHue repepabOoTKH. rokasarenei aHa/IM3UpPOBaTh,
HOPMAaTUBHBIX JeMoHCcTpUpyeT OCHOBHBIX JINTEUHBIX COCTaBJ/ISTh U
rokasaTesien 3HaHue (HO TIPOLIECCOB B MIPUMEHSTh
OCHOBHBIX He B [OJTHOW Mepe) MeTaJlTypruv TeXHUYECKYHO
JIUTENHBIX HOPMaTHBHBIX L[BETHBIX METAJIIOB, JIOKyMeHTaLHIO.
TIPOL{eCCOB B ToKasaresen HeJJ0CTaTOYHO
MeTalsTypruu OCHOBHBIX ry1yb0Ko
LIBETHBIX METAaJIJIOB, JIUTENHBIX aHa/M3upyer,
criocobeH TMPOL{eCCOB B COCTaBJIsIET U
MeTaJlTypruv TpUMeHsIeT
aHa/IM3UpPOBaTh, L[BETHBIX METAJI/IOB, TEeXHUYECKYIO
COCTaBJISITb U criocobeH JIOKYMEeHTaLHIO.
TIPUMEHSITh
TeXHUYECKYHO aHa/IM3UpOBaTh,
JIOKYMEeHTaLHIO. COCTaBJISITb U
TIPUMEHSITh
TeXHUUYECKYHO
JIOKyMEeHTaLUIO.

7 OcHOBHas y4yeOHas MTepaTrypa

1. MeTasutypruueckye TeXHOJIOTHUH 1epepaboTKH MPOMBIIIEHHBIX U OBITOBBIX OTXO/IOB :
yuebHOe Tocobue 715 By30B 110 HaripaBiaeHuto 150100 "Metannyprus” / E. I1. BosibiHKMHa [1

7p.], 2013. - 151.

2. IToxxupaesa C. I1. OcHoBBI 1por3BOACTBAa. MartepuasioBezieHye U NPOX3BOCTBO MeTalIOB :

yuebHOe 11I0coOue [i71st BY30B TI0 crieljianbHOCTH "TexHonorus u nipearnpuHuMareabcteo” / C. T1.
[Toxxupaesa, 2010. - 190.

3. TIpotiecchl U armaparsl 1{BETHON MeTa//TypPruM : yue0. /i By30B T10 HarpaB/IeHUIO
"MeTannyprus' u crielaabHocTH "MeTamtyprus 1. MetaioB" / Ioa pes. C. C. HaboitueHKo,
1997. - 655.

4. JKyukoB. OCHOBBI MPOM3BO/ICTBA 1 00PabOTKK MeTaslyioB : yueOHOe TIocobue /7St By30B 110
HaripasjieHuto "Metamnyprus'. Y. 1 : OCHOBBI IPOU3BOACTBA MeTasuioB, 2008. - 147.

5. Kyukos Y. A. OcHOBHBIe MPOLIeCChb] TUAPOMeTa/uTypruu: TeopeTueckye OCHOBbI IIPOLIECCOB
Bbllles1aurBanus / Y. A. JKyukos, 1979. - 114.

31



6. Bocko6oiiHnkoB B. I'. O6mast MeTayutyprusi : yue0. /71 By30B 110 HallpaB/IeHHUIO
"Metannyprus" / B. I'. BockoboitHukos, B. A. Kyzapun, A. M. fkyiies, 2005. - 764.

7. OcHOBBI MaTepHaioBeieHHs : (MeTas1000paboTKa): yueOHUK AJis CTYJ€HTOB CPe/IHero
crierabHOTO 06pasoBanus / B. H. 3amatun, FO. M. Canoxxarkos, A. B. ly6os, E. M.
Hyxnees; nop pen. B. H. 3aratuna, 2015. - 272.

8. Bepeuna JI. . MeTannoo6paboTka: CripaBOUHUK [ D/1IeKTPOHHBIN pecypc] : yueOHOe
nocobue / JI. 1. Bepeuna, M. M. Kpachos, E. 1. ®pazkuH ; oz ob1tie pegakiueit JI. .
BepeuHoii, 2022. - 320.

9. Benoycoga O. B. OcHOBbI r/IpOMeTa/llypruueckux Mpou3Bo/CTB [D/1eKTPOHHBIN pecypc] :
Kypc jekuuii / O. B. Benoycosa, 2008. - 36.

10. Knéry B. 3. OcHOBBI MMpOMeTa/UTyprudecKux MPOM3BO/CTB : yueOHOe 1mocobue /1/1s1 By30B 110
HarpasyeHuto "Metamnyprus” / B. 3. Knéw; B. 3. Kner, H. B. Hemuunosa, B. C. KokopuH,
2009. - 143.

11. Teopusi MeTa/UTyprudecKux MpoLIeCCoB : yueOHUK /17151 By30B 10 HarpassieHuro 150100
"Metannyprus”, crieriuaabHocTh 150102 "MeTtamutyprus 1jBeTHbIX MeTa/uioB" / I'. I'. MuHeeB [u
np.]; mog o6, pex. I'. T'. Muneesa, 2010. - 522.

12. JIuTeiiHOe NPOM3BO/ICTBO: BBeieHNe B CielUabHOCTS : yueb. mocobwue 1o crierl. "JIuteiiHoe
TPOU3BO/ICTBO UEPHBIX U 1]BETHBIX MeTa/lJIoB", "MalllHbl ¥ TeXHOJIOTHs IUTeHHOTO
nipoussozcTea” / Ilog pea. C. I1. Topoienko, 1987. - 184.

8 Jono/iHUTE/IbHAA yUyeOHasl TMTepaTypa M CIpaBOYHast

1. ITetpoBckuii A. A. MeTannypruyeckrde TeXHOJIOTUU. ['uapoMeTalyprus : 3/1eKTPOHHBIA KYpC
/ A. A. TletpoBckuit, 2023

2. Ileimban B. T1. HoBble MeTamyprudeckre TeXHOJIOTHUH : yueOHoe rocobue f1s By30B / B. I1.
emvmban, I1. A. CeueHos, 1. A. Pribenko ; pez. B. I1. Lisimban, 2024. - 260.

3. O6paboTka MeTasJIOB pe3aHUeM : CTipaB. TexHosora / A. A. TlaHos [u gp.], 2004. - 784.

4. MactepoB B. A. Teopus nnacTuueckou gedopMaiiiid ¥ 00paboTKa MeTasyIOB IaB/IEHHEM :
[yueOHUK /711 MALTMHOCTPOUTEBbHBIX TeXHUKYMOB] / B. A. Mactepos, B. C. BepkoBckutii, 1970.
- 296.

5. Bummnunkwii A. JI. DeKTpoxuMrdecKas U djieKTpoMexaHndyeckasi 00paboTka metasios / A.
JI. Buununukwuid, Y. 3. AcHoropoackuii, U. I1. I'puropuyk; pea. JI. f. ITonmnos, 1971. - 211.

6. [ToneBoii I'. B. T"a3oryiameHHasi 06paboTKa MeTasiioB : yueb. Ay cpe. pod. oOpa3oBaHus
1o criequansHocTr 1207 "Ceapou. nip-Bo" / I'. B. IToneBou, I'. K. Cyxunus, 2005. - 332.

7. ObpaboTka Meta/uioB faBienuem / FO. @. IlepakuH [u gp.], 2005. - 492.

8. CmupHoB B. C. Teopusi 06paboTKy MeTa/I/IoB JaB/ieHUeM : KOHCTIEKT JIEKLIUN JJist
crieranbHOCTH "Tlnactuueckast o6paboTtka metamios” / B. C. CmupHOB, 1965. - 228.

9. MeTaypruueckue TeXHOIOTMH. JINTeliHOe MPOU3BO/CTBO LIBETHBIX META/I/IOB :
MeToMueCKue yKa3aHUs K ITPaKTUYeCKUM 3aHATHSAM [i/Is1 CTYJeHTOB OYHOI'0 U 3a0UYHO-
BeuepHero obyuenusi / VIpKyT. roc. TexH. yH-T, 2012. - 34.

32



10. MeTannypruueckve TeXHOJIOTUY : MeTOUUeCKUe YKa3aHUsl JJisi CTYIeHTOB 3a0UHOU (OpPMbI
obyuenust / UpKyT. Hall. Ucce[. TexH. yH-T, 2015. - 18.

11. MeTantypruueckiie TeXHOJIOTHM : MeTOAUUYECKHe YKa3aHUs /ISl TPaKTHUecKol paboThl: 1o
HarpaBJIeHHIO TIOATOTOBKY OakanaBpoB 22.03.02 "Metannyprus" ouHOM U 3204HOM (hopm
obyuenust / IpKyT. Hall. MCC/Ie[]. TeXH. YH-T; cocT. A. A. Bacwiwes. Pa3g. 1, 2017. - 18.

12. MeTannypruyeckue TeXHOJIOTUY : MeTOIMUeCKUe YKa3aHUs [Jis CAMOCTOSITe/TbHON paboThI:
T10 HampaBJ/IeHUIO TOATOTOBKY OakamaBpoB 22.03.02 "Metannyprus” / VIpKyT. Hall. UCCIef,.
TexXH. YH-T; cocT. A. A. Bacunees. Pa3g. 1, 2017. - 22.

13. MeTannypruyeckue TeXHOJIOTMU [D/1eKTPOHHBIN pecypc] : MeToJuuecKre yKa3aHus 110
BBITTOJIHEHUIO MPAKTUUeCKUX paboT Mo HarpaByieHuto noArotoBku 22.03.02 "Metannyprus'” /
WpkyT. Hay. uccien. TexH. yu-1, 2018. - 11.

14. MeTannypruueckye TeXHOJIOTUY [ DNeKTPOHHBIN pecypc] : MeToAUuecKHe yKa3aHus 10
BBITIOJTHEHHIO JIaO0OpaTOPHBIX pabOT 110 HAITPABJ/IEHHIO TTOATOTOBKM OakanaBpoB "MeTtamutyprus'
OYHOM U 3a0uHOM GopMbl 00yueHus / pKyT. Hall. uccies. TexH. yH-T, 2018. - 12.

15. IlITamrioBKa, CBapKa, raika 1 TepM0o0Opab0oTKa TUTaHa U ero CTIaBOB B aBUACTPOeHUH / A.
I'. Bparyxwun, FO. JI. UBanos, b. H. MapwuH u ap., 1997. - 600.

16. Apmackun A. M. MarepuasnoBeeHue (MetanioobpaboTtka) : yue6Huk / A. M. ApackuH, B. M.
3yes, 2001. - 240.

17. Metasnnbl. OCHOBHBIE TIONI0KEHUS GU3UKU METaIIOB : yueOHOe rmocobue /1711 OUHOU U
3a0uHOM (hopM 00yueHusi o crerjuanbHOCTH 110200 "MeTannyprusi LIBETHBIX METa/I/IOB" [jist
H3y4deHus1 JUCLUIUIUHBI "Teopusi MeTa/ulyprudeckux rpouecco” / coct. U. A. JKyukos, 2000. -
30.

18. KymanuHs 1. b. Boripocsl Teopyy TMHeHHBIX npoLjeccoB. PopMupoBaHye OTIUBOK B
Tiporiecce 3aTBepZieBaHMUs U OXJIaXK/eHHsI CTlylaBa : yueOHOe mocobue fijisi By30B 110
criel{uaabHOCTH "JIuTeitHoe MPOM3BO/ICTBO YePHBIX U LIBeTHBIX MeTasuioB" / Y. b. KymaHuH,
1976. - 216.

19. Metamnyprus. JIuTeliHoe MPOM3BO/CTBO U TIOPOLIKOBAst MeTa/LTyprus : 0. cT. Bem. 2. /
Benopyc. nonurexH. un-1, 1972. - 160.

20. Epmakos C. C. ITopoiikoBast MeTayprus : yue0. mocobue / C. C. Epmakos, 1986. - 85, [3].

21. MeTannypruueckue TeXHOJOTUM (TUTeiHOe MPOU3BO/ICTBO) : MeTOAUUYECKHe YKa3aHUs /s
KOHTDOJILHBIX PabOT CTYZEHTOB 110 HampasieHuto oArotoBku 22.03.02 "MeTtamtyprus':
npoduIb MOATOTOBKY "MeTa/utyprusi IBeTHBIX, PeJKUX U O/1aropoHbIX MeTa/uioB" / VpKyT.
Hall. UCCIesl. TexH. yH-T, 2017. - 10.

22. MeTaypruueckue TeXHOJIOTUM (JIUTeHHOe MPOM3BO/ICTBO) : METO/IUUeCKUe YKa3aHus [J/Is
CaMOCTOSITe/IbHOM pabOThI CTYZEHTOB T10 HalpaB/ieHn o ToAroToBku 22.03.02 "MeTtannyprus'
npodu/Ib MOATOTOBKH "MeTa/Typrus LIBeTHbIX, PeJKUX U 0/1aropoiHbIX MeTayioB" / VIpKyT.
Hall. UCCIesl. TexH. yH-T, 2017. - 10.

23. PaduHupoBaHue LIBETHBIX MeTaJ/IOB U KPEMHHUS : MeTOJuueCcKre yKa3aHUsl [ijisi CTYIeHTOB
3a04HOM (hopMbI 00yuenHwust / VIpKyT. Hall. uccjief. TeXH. YH-T, 2015. - 52.

9 Pecypcol cetu VIHTEepHeT

33



1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 6a3bI JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 IlepeueHb HHAOPMALMOHHBIX TEXHOJIOTHH, JIMIEH3HOHHBIX M  CBO0O/HO
PacpoCTpaHsieMbIX CHeMA/TM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPaBOYHBIX CHCTEM

12 Marepua/IbHO-TeXHUYECKOE o0ecreueHne JUCIUTTHHBI

1. TeepomMep A1t MeTasI0B repeHocHo MT-5160

2. Becol aHanmutnueckue "JIB-210A"

3. Muxkpockorn "Axio Lab.A1"MaTepuanoB-uii OUHOKYISPHBIN 7151 1a0-bIX UCCITe,
4. Mydcenbrast neus SKIIC 10 (1300*C, 101,mMaTepran kamepbl-BoriokHO MKPB)
5. Hoyt6yk Dell Inspiron N5110

6. [Ipoexktop EPSON EB

7. PeakTUBBI, TEXHOJIOTUUECKUE MaTepUallbl.

34



