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

1.1 JucounyimHa «CoBpeMeHHBbIe Hay4yHble TEHJEHIMH B METa/UTyprum» obecrneunBaeT
(opMupoBaHue C/1eAyIONUX KOMIIEeTeHIMH C yUéTOM HHANKATOPOB UX AOCTH)XeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH

Kop uHANMKaTOpa KOMIIeTeHIUHI

[TK-3 CriocobeH cobupaTh ¥ aHaIM3UPOBATh HAyYHO-

TeXHOJIOTUYeCKUHN WK ITOJIy4YeHH MeTaJ/lJIOB

TeXHUYeCKyr0 HH(OopMal[1to, HayyHble U T1K-3.4
TIPOM3BO/ICTBEHHBIE IaHHbIE U Pe3y/IbTaThl UCCIeI0BAHUI
ITK-6 CrniocobeH aHa/IM3UpoBaTh TMOJIHbBIA

P TK-6.3

1.2 B pe3yibTaTe 0CBOeHHs JUCIUIIHHBI Y 00yYaOIIMXCA AO/DKHBI OBITH C()OPMHUPOBAHBI

Kop

Copep)xaHue HHAUKATOpa
HHAUKATOpa Aep A P

Pe3ynbTar 00yueHust

IleMOHCTpPUPYET CIIOCOOHOCTD
cbopa u u3yueHus: UHPOPMaIUH B
ITK-3.4 00/1aCTH COBPEMEHHBIX
WCCJIe/JOBaHMI M pa3paboToK B

MeTaslTypruu

3HaTh MeTo/bI cO0pa, U3yueHus U
aHanM3a uHGopMaLuu B 061acTh
COBpPEMEHHBIX UCC/Ie/JOBAHUH U
pa3paboTOK B MeTa/llTypruy;
YMmets 0CyI1ecTBISTE CO0p U
n3yueHrie MH(GOPMaLK B 00/1aCTH
COBpPEMEHHBIX UCC/Ie/I0BAaHUM U
pa3paboTOK B MeTa/llTypruy;
BiageTh HaBbIKaMu cOopa u
u3yueHust MH(GOPMaIUu B 00/1aCTH
COBpPEMEHHBIX UCC/Ie/IOBAHUH U
pa3paboTOK B METa/UTypPIUH.

[1K-6.3

3HaTh CyIECTBYIOLIUE
TepCreKTUBHbIE HalpaB/ieHUs B
TeXHOJIOTMUeCKUX MpoLeccax
TIOJTyUeHHsI JIETKUX U 6J1aropoTHBIX
MeTaJsl/ioB;
Ymerb aHanM3upoBaTh HOBLIE
[eMOHCTpPUpYeT CIIOCOOHOCTD HarpaB/ieHus1 B TEXHOJIOTUUECKUX
TPOBO/IUTH aHAJIN3 HOBBIX TripoLieccax Moyiy4eHrst MeTalIoB U
HarpaB/ieHWH B TEXHOJIOTUYECKUX | TIpeJjlaraTh BO3MOJKHbIE MTyTU UX
rporieccax rnojy4yeHust MeTa/lyIoB U | BHeJIDEHHsI B IPOM3BO/[CTBO,
Tripejjiaratb BO3MOYKHbIE ITyTU UX | pa3pabaThiBaTh MpeAJIoKeHUs 10
BHe/IpeHUs B IPOU3BO/CTBO COBEPILIEHCTBOBAHUIO
TeXHOJIOTMUeCKUX MPOL|eCCOB
TO/TyYeHHUs1 MeTaJljIoB;
Bnagerb 3HaHMSIMH MEXaHHU3MOB U
MyTel JOBe/leHUs] HOBbIX TEXHOIOTHUH
[0 BHeJIpeHUsI B TeXHOJIOTMUeCKUn
TIPOLIeCC NOJIyYeHHUs] MeTa/lIOB.

2 MecTo aucuun/IMHbI B cTpyKkTrype OOII

N3yuyenne pucuunavHbel «CoBpeMeHHble HayyHble TeHJEHIIMM B MeTa/llyprum»
0a3upyeTcss Ha pe3y/bTaTax OCBOEHUs CJeNYIOUUX [TUCIATIIMH/TIPAKTUK: «COBpeMeHHbIe
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npobsieMbl  MeTa/UTyprum»,  «MeTO[OoNOrTUsT ~ HAayuyHbIX  WCCAe[OBaHWi»,  «AHamu3
TEXHOJIOTUYECKOTO LUK/ TOJyYeHHUs! [[BETHBIX MeTajioB», «[llaHMpOBaHWE W OpraHU3alys
HCC/IeIoBaHUM U pa3paboTOK B 00/1IaCTH META/TyPrH»

JucimrnuivHa sIB/ISeTCs NpefecTBYIOLeN s AUCLUIIIMH/TIPAaKTUK: «/IHHOBallOHHbIE
TEeXHOJIOTUM B JIUTEMHOM TMPOU3BO/ICTBe», «(OCHOBBI TIPOU3BOZCTBEHHOTO MeHeIKMeHTa»,
«TeH[ileHLIMY Y TIePCNIeKTHUBBI Pa3BUTUS aIFOMUHHUEBOW MPOMBILLIZIEHHOCTH»

3 O0beM AUCIHMILTMHbBI

O6Bem aucHMIUIMHLBL cocTaBasgeT — 2 3ET

TPpya0eMKOCTb B aKaJeMHUYeCKHX yacax
. (OpuH akajeMUyecKuil yac COOTBETCTBYeT 45
Buj yueGHo# padoThI
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 3

OO0111ast TPYZA0eMKOCTh AUCIIATITMHBI 72 72
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 13 13

JIEKIINU 13 13

nabopatopHbie paboThI 0 0

TpaKTUYeCKrue/CeMUHapCKUe 3aHSITUs 0 0
CamocTosTenbHast paboTa (B T.4. 59 59
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 0 0
aTTecTalyu
Bu npome>XyTOuHOM aTTecTalyu
(UTOrOBOTrO KOHTPOJIS 10 JUCLIUTIIUHE) 3auer 3auer

4 CTpyKTypa U cojiepKaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE 110 COAEP)KaHHUIO AU CLIUTI/IUHBI

Cemectp Ne 3

No HaumeHoBaHue HEKL[I/II/IB“ALI KOHTa;;(; HOH paﬁonlfll3 (CEM) CPC dopma
n/n pa3;zeﬂa 1 TeMbl N Kon. N Kon. N Kon. N Kon. TzKym:ro
AU CLIUIITUHBI o Yac. o Yac. o Yac. o Yac | KOHTPOIA

1 2 3 4 5 6 7 8 9 10 11
Hayunsle
TeHJleHLIUN B

1 NpOU3BO/ICTBE 1 3 YcTHbIi
[JIMHO3éMa U orpoc
aHOJJHOM
TIPOU3BOJICTBE
Hayunsle
TeH/IeHLIUU B

2 3/71eKTPOJIUTUYECKO 2 3 3 10 Hoxknaz
M MIPOM3BO/CTBE
ITIOMHUHUS

3 Hayunsie 3 3 1 15 YcTHbI
TeH/IeHL|UU B orpoc
JINTEHOM
TIPOU3BO/ICTBE
aMIOMUHUS U




CIT/IaBOB Ha ero
OCHOBe

HayuHsle
TeHJleHLIUY B
4 TIPOU3BO/CTBE 4
6/1aropo/THBIX
MeTaioB

1 15 Hoxknag,

Hayunsle
TeH[IeHL|UU B
TIPOM3BO/ICTBE
MeTa/uI0B
TJIaATUHOBOM

TPYIIIBI

Y CTHBIN
oripoc

IIpomesxyTounas
aTTecTaLys

3auer

Bcero

13

59

4.2 KparTkoe co/iep>kaHue pa3/ie/ioB M TeM 3aHATHI

Cemectp Ne 3

No Tema

KpaTKOE coaepKaHue

1 HayuHsble TeHgeHLIUM B
TIPOU3BO/ICTBE TJIMHO3é
Y aHOJHOM
TIPOU3BO/ICTBE

Ma

[Tpou3Bo/CTBO IrIMHO3eMa U3 OOKCHUTOB I10
KOMOWHHMPOBaHHOMY CITOCO0Y (CrieKaHHe Ha OCHOBe
COBMECTHOT'O BBIIL[e/IaUMBaHUS CTTIEKOB KaK
JBYXKOMITOHEHTHBIX, TaK ¥ TDEXKOMITOHEHTHBIX ILIHXT
¢ 60KCHUTaMU BeTBH T'MJPOXHUMUM; CIIOCO0
riepepaboTKK OOKCHUTOBOTO CHIPBSI, OCHOBAHHBIHN Ha
ero 6e3aBTOK/IaBHOM BCKDPBITHH, ITyTeM
HU3KOTeMITePaTyPHOTO CTIeKaHMUsI CO IIIe/I0UbH0).
TexHOIOrUM KOMITIEKCHOM 1epepaboTKu
OOKCHTOBOTO CBIPBS C TIO/TyYeHHeM
BBICOKO)KEJIe31CTOT0 TTPO/IYKTa /I/Isl YepHOM
MeTa/UTypriu, KOHLIEHTpaTa pe/IKo3eMe/TbHbIX
MeTaJlJIOB ¥ TATAHOBOTO KOHIL|eHTpaTta. MeponpusiTusi,
HarpaB/ieHHbIe Ha obecrieueHre (OPMHUPOBaHUS
"3e/16HON" aHOZHOW MaccChl. TexXHO0/I0rus THePTHOT O
(Hepacxo/lyeMOro) aHo/ia ¥ MaTepHaJbl, KOTOPbIe
MOTYT OBITh UCITO/Ib30BAHBI /IJIs €70 U3TOTOBJIEHUSI.

2 HayuHble TeHJeHI[MY B
371eKTPOJIMTUYECKOM

MpOM3BOACTBE a/IIOMUHHA

ONeKTpo/n3 B 37eKTPo/M3epax ¢ BEPXHUM TOABOJOM
TOKa K aHO[Iy TI0 TeXHOJIOTHUU «DKO0JIOTHUUeCKUH
Copepbepr». TexHOMOTHsI TIOyYeHHs aFOMUHUS Ha
BbICOKO-aMIIepPHBbIX 3JieKTpoJn3épax PA-550.
TexHosorus penbedHOMN MaZiUHBI 371EKTPOJIU3EPOB A1
TOoJIyueHus aTtoMUHUS. TeXHOMOrUK yTUIn3alyn
TEIJIOThI aHOJHBIX T'a30B aTFOMUHHEBOT'O
snekTposin3epa. deKTUBHbIE CIIOCOOBI Ta300UNUCTKH
B aJIFOMUHUEBOM TIPOU3BO/ICTBE U YCTAaHOBKU /ISl X
peanmu3aiuu (CI'OY, ycTraHOBKa MHOTOKaCKaJHBIX
ra300UMCTHBIX CUCTEM U Ap.). [lepcrieKTUBbI
YTWIMU3aLMsl OTXO/0B 3/1IeKTPOJIM3HOTO MPOM3BOACTBA.

3 HayuHsble TeH[eHIIUU B

JINTEHHOM IMpOU3BOACTBE
A/IOMHWHHA 1 CI1JIaBOB Ha

TexHonorus COBMEILIEHHOI'O JIMThA, IIPOKATKH U
rmpeccoBaHus, HAllpaB/JIEHHAA Ha IOJIy4yeHHne
BBICOKOKAUeCTBeHHOH KaTaHKH. TexXHO/I0rus
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ero OCHOBe

TIPOU3BO/ICTBA LIWIMHAPUYECKUX CJTATKOB OOJIBIIIOTO
nuametpa (ot 203 mo 457 mm). TexHonoruu
T0JIyYeHusl CTIJIaBOB Ha OCHOBE HOBBIX CHUCTEM
nerupoBanus (Al-Ca). TexHosoruu nosyuyeHust
MepCreKTUBHbBIX 1e)OPMUPYeMbIX TUTEUHBIX CII/IaBOB
(Al-Cu-Mn-Zr). AntoMuHMEBBIE CTJIaBbl C BHICOKOM
KOPPO3UOHHOW CTOMKOCTBIO. AJITUTUBHbIE
TEXHOJIOTUU B JIUTeITHOM TPOU3BO/ICTBE, MaTepUaJbl
JI1s1 X peanu3alyu (TTOPOIIKH, TTPOBOJIOKA).
Pacmvipenue cepbl IpUMeHeHHs aTFOMUHUEBbIX
CI/IaBOB 8XXX CepuM.

NIPOU3BO/ICTBE METaJIJIOB
NIJIaATUHOBOW IPyNIbI

4 HayuHble TeH/I€HIIUY B Crioco0bl epepaboTKH YIIOPHBIX 30/I0TOCO/IEPIKALIX
TIPOU3BO/ICTBE Py, TEXHOJIOTMU KOMILIEKCHOM TiepepaboTKH
6/71aropo/IHBIX METAJVIOB | 30JI0TOCO/IEPXKAIIUX Py KOHLIEHTPATOB, TEXHOJIOTHU

00e3Bpe>KMBaHUS OTXO/[0B 30/I0TOM3B/IEKATETbHBIX
habpuK.

5 HayuHble TeH/IeHI[UH B TexHOOrMUeCKHe CXeMbl IepepaboTKH

KOHL|EHTPAaTOB, COZlep>KalliX MeTaJslibl [JIaTUHOBOMN
TPYIITBI, CIOCOOBI pa3/iesieHusi MeTasyIOB TVIaTUHOBOM
rpynmnbl, apdrHaXK MIaTUHbI U COMYTCTBYHOIIMX
3/IeMEeHTOB.

4.3 IlepeueHb J1aGOpPaTOPHBIX PadoT

4.4 TlepeyeHb NPAaKTHYECKUX 3aHATUH

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 3

JIabopaTopHbIX paboT He TIPeAYCMOTPEHO

[IpakTHUeCKUX 3aHATUM He PeJyCMOTPEHO

Ne Buj CPC Ko/1-Bo akajeMudecKHx
4acoB
1 BhbInonHeHWe MMCbMEHHBIX TBOPUECKUX paboT 30
(mucem, nokaznos, coodmenuii, ICCE)
2 IToAroToOBKa K 3a4éTy 19
3 [ToAroToBKa rpe3eHTalvi 10

B xofe npoBesieHNs 3aHATUN 10 JUCLMIUIMHE UCIIO/Ib3YIOTCS CJIeYIOIYe UHTepaKTUBHbIe
MeTo/bl 00yueHusi: [IMCKyCCHsi, MO3TOBOM IITYpM

5 IlepeueHb yueOHO-METOJUUECKOT0 00ecieyeHUs] JUCLUILTHHBI

5.1 MeToanueckue yKa3aHusA /1A 00yYarOI[UXCS 110 0CBOEHHIO JUCHUILTHHBI

5.1.1 MeToauuecKue yKa3aHusl /ISl 00y4arIMXCs 10 CaMOCTOSTe/IbHOM paborTe:

[ToaroToBKa JOK/Iaza; MOArOTOBKA Mpe3eHTal[1ii; TIOATOTOBKA K 3a4eTy.
[Hoxknan v npeseHTaluu (Kak pe3y/abTaT MOATOTOBKU K JIEKLIMOHHBIM 3aHATHUSIM 2, 4).
Lenb — mprobpeTeHHe OMbITa CAMOCTOSATETbHOM TBOPUECKOH [1eSITe/TbHOCTH,
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TIPO/IEMOHCTPHPOBATh CIIOCOOHOCTH K MCTI0/Ib30BAHMIO TBOPUYECKOTO TIOTEHI[Ma/Ia, TIOBBICUTD
00I1IeKyIbTYpHBIN YPOBEHb.

3aganue Ha CPC — B Hauasie ceMecCTpa 00yYarol[uiicst BLIOMPAeT OIHY U3 MPe/I/IOXKeHHbIX TeM
J/151 TIOAATOTOBKM [JOK/Ia/la v Tpe3eHTaLuil.

TpeboBanus K opme U COZlePKAHUIO OTUETHBIX MaTePHUAsIOB — ITOC/Ie CAMOCTOSITETEHOTO
M3yueHUsl IUTepaTypbl Ha OUepeIHOM 3aHSATHUH 00YJaroLUICs JO/KeH BBICTYIIUTD Tiepe/
OJJHOTPYIIITHUKAMH C 0KJIaZlOM I10 3apaHee 3alaHHOM TeMe Y IIpe3eHTallien.

PekomeH/jal1y K BBITTOJIHEHUIO 3a/laHUs — 00YYarOLUICs TTPU BbIMOIHEHUH JaHHOTO Bujja CPC
MOJKeT I10/1b30BaThCsl KaK PeKOMeH/1yeMbIMH JIMTepaTypoi 1 MH(POPMaLMOHHBIMU pPeCcypCcaMH,
TaK Y 1o/{01paTh, ¥ UCII0/Ib30BaTh HOBbIe MH(OPMAIIMOHHbIE UICTOUHUKH 10 TeMaTHUKe JOK/Iaja.
PekoMeHiyeMbIii rpadUk BbINOHeHUs 0TiebHbIX 3TaroB CPC — B Hauasie ceMecTpa BbIIaeTcst
3a/laHue Ha HalvcaHue [JOK/aja.

Koutposs 3a BeinosHeHueM CPC — BBICTYIIIEHHE C JOK/Ia[0M.

[TprMepHble TeMaTHUKHU J0K/1a/l0B:

1) [Tyt nepepaboTKu 0TX0/a IIMHO36MHOT'0 ITPOM3BO/CTBA — KPACHOTO 111J1aMa;

2) [TepcrieKTUBBI pa3BUTHS 3/IEKTPOIM3HOTO POU3BO/CTBA aTFOMUHMUS;

3) Buzbl 0TX0/10B alFOMUHUEBOT 0 TIPOM3BO/CTBA U BO3MOJKHbIE HallpaB/IeHUsI UX
repepaboTKu;

4) [TepcrieKTUBBI IPUMEHEHHS alIUTUBHBIX TEXHOIOTUM B a/TFOMUHUEBOU
NIPOMBIILIJIEHHOCTH;

5) TexHOMOrusi TUKCOMUTbS (TUKCOTPOMNUH);

6) HoBble antomMyHKeBbIe CTIaBbI C YIyYlleHHBIMU (PU3UKO-MeXaHUUeCKUMU CBOWCTBaMU;
7) HoBble HampaB/ieHUs1 U TEXHOJIOTUM B MUPOBOW alFOMUHUEBOW MPOMBILLLJIEHHOCTH;

8) [TepepaboTKa KOHI|EHTPATOB T/IATHHOBBIX METAJUIOB, TIOTyYaeMbIX U3 aHOAHBIX LIIAMOB
Me/JJHO-HUKe/IeBOT 0 IIPOU3BO/ICTBa;

9) [ToTpebieHue MIATHHOBBIX METAJIIOB,

10)  TexHonorusi «AnbOUOH» 15 TIepepaboTKU CYIbPUIHBIX 30JI0TOCO/IePKAIMX PY/;
11)  Cxembl 06e3Bpe>KMBaHUSI XBOCTOB 30/I0TOM3B/IEKATE/TLHBIX (PaOpUK;

12)  KomriekcHOe UCIO/Ib30BaHKe 30/I0TOCO/IepIKallUX Py, U KOHLIeHTPaToB.
Kpurepuu onjeHKH KauecTBa BbIoIHeHUs AaHHOro Buia CPC — moiHOTa pacKphITUS TeMBbI;
KaueCTBO M3/I0KEeHHsI U JOHeCeHUs] UH(OpMaLK; yPOBeHb B/a/leHrsl MaTepruaioM; yMeHHe
OTBeYaTh Ha BOIMPOCHL.

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIITUHE

6.1 OreHoYHbIe CpeCTBA A/ NPOBeAeHUs TeKyLero KOHTPOJIs
6.1.1 cemectp 3 | Joknaj
Omnucanue npoueypsl.

[Tonyuuts 3ajaHue y nperojiaBare/isi, MOATOTOBUTH JOK/IaZl, BLICTYIIUTh Nepe] ayAUTOpUeid
(ctypenueckor rpynmoi). OTBeTUTh Ha BOTIPOCHI.

Kpurepuu oLieHKH:

[TonHOTa pacKphITUS TeMBI, TIpe/iJlaraeMou /1/isi TIOATOTOBKU [OK/a/ia; YPOBEHb B/aZeHUs
MarepuasioM; yMeHHe OTBeuaTb Ha BOIIPOCHI.

Tema 2 — HayuHble TeHZieHLIUU B 371eKTPOIUTHYECKOM T0JTyYeHUH aTtOMUHUS

Boripocs! A1 KOHTPOJIS:



1. dusnyeckre CBONCTBA a/FOMUHUS.

2. OcHoBHbIe 00/1aCTU TIPUMeHeHHsI aTFOMUHUS

3. CTpoeHue KpUOJUTOI/IMHO3€MHBIX PacIl/IaBoB.

4. Kakue snekTpoxumuueckue rpoLeccsl UMerT MeCcTo Ha aHoZze?

5. Kakue sekTpoxumMuueckue rpoLeccsl UMEerT MeCTO Ha KaToze?

6. [TepeunciiiTe OCHOBHBIE 3/1IEMEHTBI, BXOZALIUE B KOHCTPYKLIUIO 3/IeKTPOJIM3épa.
7. Yro Takoe aHOAHBIN 3(eKT?

8. [TepeuncnuTe U faliTe KPaTKyl0 XapaKTePHUCTHKY CYLLECTBYIOLLUX THUIIbI
3JIEKTPO/IU3EPOB.

9. Uro Takoe BbIXOZ 110 TOKY? Kakue TeXHO/I0rMuecKue rapaMeTpsl BAUSIOT Ha BbIXOZ, 10
TOKY?

10. CocTaB aHOZIHOM MacChl.

Tema 4 — HayuHble TeHZIeHIIUU B TIPOM3BO/ICTBE 6/1arOPOAHBIX MEeTa/VIOB

Boripocs! gj1s1 KOHTpOS:

1. Knaccudukanms pyz 1o cTereHyd yIopHOCTH

2. Crniocobbl epepaboOTKy YIIOPHBIX DY/, A0S YIIOPHBIX P/ B IPOU3BO/CTBe 6s1aropo/iHbIX
MeTaJlJIoB

ABTOK/IaBHBIE TIPOLIECCHI B METa/UTyprun 6/1aropo/IHBIX MeTasljioB

[NepcriekTHBHBIE MeTO/bI arHaA)Ka 30710Ta U cepebpa.

Beigienienue 30/10Ta U3 LIUAHUCTBIX PaCTBOPOB 3JIEKTPOJIU30M.

Necopbius (pereHepanysi) 30/10Ta co cMobl AM — 2B. HazHaueHue 1 CyIIIHOCTB TIporjecca.
ParjoHanbHbIN MeTO/, aHa/IM3a Ha 30710TO 30/10TOCO/ep KalliiX NPOAYKTOB, ero 3HaueHre 1
TIpUMeHeHNe.

8. TlepepaboTKa rpaBUTAL[MOHHBIX KOHL[EHTPATOB («30JI0TOU I'OJIOBKU»).

9. OcHoBHBIe (PAKTOPHI, OTIpe/iesIstoIIYe BEIOOP TeXHOIOTUH 1TepepaboTKH

30/10TOCOZep KaLLUX Py,

10. ®akTopsl BAUsAOLME (ONpeesistoLiye) MPoLecc UaHUPOBaHUS.

Nk Ww

KpuTepuu onieHUBaHM.

[TonHOTa pacKphITUS TEMBI, TIpe/ijlaraeMoM /1/isi IOArOTOBKY JOK/a/la; YPOBEHb B/aZieHUs
MarepuasjioM; yMeHHe OTBeuaTb Ha BOMPOCHI.

6.1.2 cemectp 3 | Y cTHBII onpoc
OnucaHue npoueaypsbl.

Y CTHBIN 01poc 00yYarLUXCsl IPOU3BOUTCS B Hauasle KaXk/I0To 3aHSATHSI HA OCHOBE BOTIPOCOB
JUISI CAMOCTOSITE/IbHOTO U3yUeHUs U TIPebIAYIIEro JTeKIIMOHHOTO 3aHATHsI. OObsIB/IeHHE
pe3yJIbTaTOB OMPOCa OCYILeCTB/ISIETCS Cpa3y MOC/e ero 3aBeplieHuUs.

HayuHble TeHZileHLIMM B TIPOM3BO/[CTBE IJIMHO3EMa U aHOJHOM MPOU3BO/CTBe (pa3zen 1)
Bomnpocs! fj1s1 KOHTPOIS:

1) Ha3oBuTe 0CHOBHbIE MeCTOPOXK/IE€HUS TJIMHO3EMCO/ePrKalllero ChbIpbs B MUPe.

2) KakvMy OCHOBHBIMHM METO/IaMU MMPOUCXOAUT MOJTyueHUe FIIMHO3EMa?

3) IlepeurciiTe OCHOBHBIE 3TAIlbl TEXHOJOTMUECKOUM CXeMbI TOJTyUeHUs TIMHO3éMa U3 OOKCUTOB
o criocoby Baiiepa.

4) Kakue 11eHHble KOMIIOHEHTBI COZIePKaTCsl B KpaCHOM Iljlame?

5) Ha3oBuTe 0CHOBHOM HeJJOCTATOK /IEKTPOJHU3EPOB C CaMOOOXKUTAIOIIIUMHCS aHO/IaMH.



HayuHble TeHZieHLIUY B 37IeKTPOJIM3HOM MIPOM3BO/ICTBE altOMUHUSA (paszern 2)

Bornpocsl f/151 KOHTpOJIS:

1) Kakum 06pa3oM peanu3yeTcs TIPOIecC CyXOi ra300YMCTKUA OTXOZSIIHX Ta30B aTlFOMUHUEBBIX
3/1eKTPOJIN3EPOB?

2) Ilpeumy1iiecTBa ¥ HEIOCTATKU 3JIEKTPOJIM3EPOB C CAMOOOKUTAIOLI[UMUCS U TIPe/IBAPUTETHHO
000KEHHBIMU aHO/IAMH.

3) Uto npezcraBnsieT coboli TexHomorus «OKosoruueckuii Cogepoepr»?

4) Urto npezcrap/isieT coboi aHOAHBIM 3(DPeKT U aHOAHOe TepeHanpsyKeHue?

5) INepeunciivTe OCHOBHbIE TIPUMECH, COJePrKaIUXCSl B TEXHUUECKOM aTFOMUHUMU.

6) HazoBuTe 0CHOBHbIE BH/Ibl OTXO/|0B 3/1EKTPOIM3HOIO MPOU3BO/ICTBA Y HAMpPaB/IeHUs UX
yTUIN3aLWK.

HayuHble TeHZileHIIMM B IMTEHOM MPOM3BO/ICTBE a/lFOMUHUSA U CIJIaBOB Ha ero OCHOBe (paszen
3)
Borpocs! jj1s1 KOHTpOIIA:

1) [Tepeuncivte OCHOBHBIE e OpMHPYeMbIe aTFOMUHUEBBIE CI/IaBbl?

2) Yem 00ycioB/IeH ierupyromui 3hdeKT IIMPKOHUS B aTFOMUHUEBBIX CIIaBax
3/IeKTPOTEXHUUECKOTr0 Ha3HaueHUs ?

3) Yro mpeiCTaB/SIIOT COO0M aIUTUBHBIE TEXHOIOTUN?

4) OCHOBHbIE MeTO/Ibl TIOJTyUeHUs U3/ie/Iii C IPUMEeHEHUEM aJIUTUBHbBIX TeXHOJIOTHI.
5) Kakue crijiaBbl OTHOCATCA K 8XXX cepUn?

HayuHble TeHIEHI[UH B TTPOM3BO/ICTBE B/1ar0poJHBIX MeTa/IoB (pa3zen 4)
Bornpocsr f/151 KOHTpOJIS:

1) ABTOKJIaBHOE Bblll[e/laU¥BaHue YIIOPHBIX 30/I0TOCOAEprKaluX Py,

2) bakTepuanbHOe BhIllje/1auMBaHue YIIOPHbIX 30/I0TOCOJepKallUX Py,

3) VHTeHCcHBHOe LIMaHUPOBaHKe IPaBUOKOHLIEHTPATOB.

4) CxeMbl 06e3Bpe)KHBaHUsT XBOCTOB 30/I0TOU3BI/IeKATebHBIX (abpUK.

5) V3BneyeHure COMyTCTBYIOIIMX 3/IEMEHTOB U3 PYZ, MPY MPOM3BO/CTBe 6/1aropoAHBIX
MeTaJl/IoB.

HayuHble TeHZileHLIMM B TPOM3BO/[CTBE META/I/IOB MJIaTUHOBOM IPyIIbI (pa3zen 5)
Borpocs! jj1s1 KOHTpOIIA:

1) CoipbeBasi 6a3a M1aTUHOBBIX MeTaslioB.

2) ®opMbl HaXOXK/IeHUS IIJIaTUHOBBIX META/IZIOB B PyZJax.

3) HanpaBnieHue coBepiieHCTBOBaHUS a(pHa>KHOTO NTPOM3BO/CTBA.

4) TlepepaboTKa IUTMXOBOM I/IATHHBI.

5) Crioco6bl pa3/ienieHust MeTalIoB TJIATUHOBOU IPYTIIIbI.

Kpurepumu onjeHuBanus.

[TpaBuibHOE opMy/TMPOBaHKE OTBETOB Ha BOIPOCHI. VI Crio/ib30BaHKe B X0/ie OTBeTa 3HaHU
T0JIyUYeHHBIX B XOZe JIEKLIMOHHbIX 3aHSITUI U CAMOCTOSITE/IbHOU MOATOTOBKU (M3y4YeHHUs
JIOTIOJIHATE/TbHOM JINTepaTypPhl).

6.2 O1jeHOYHBbIe Cpe/JCTBA J/Is1 NPOBe/ieHUs1 MPOMe)XXyTOUHOM aTTeCcTaliu

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

NuaukKaTop AOCTHHKeHUs CpeactBa
Kpurepumu onjeHuBaHus
KOMIIeTeHI| MU (MmeToABI)
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OLIeHUBaHHSA
MPOMEeXYTOYHOM
aTTecTanuu

[1K-3.4 JemMoHCTpUpYeT 3HaHUA TIPUHLMIIOB | Y CTHOE

cbopa, u3yueHus ¥ aHa/M3a UHPOpMaIuy | cobecejoBaHe TI0
B 00/1aCTH COBpeMeHHbIX HCCJ/IeZIOBaHUM | BOIIPOCAM K 3aueTy
1 pa3paboOTOK B METa/TyPrUH JIETKUX M
6/1arOpPOIHBIX METasVIOB

[1K-6.3 JeMOHCTpUpyeT 3HaHUS CYLLEeCTBYIOLUX | Y CTHOe

TMepCreKTUBHBIX HaripaB/IeHUH B | cobecejoBaHMe TI0
TeXHOJIOTUUeCKUX TMpoLeccax MoayueHust | BOMpocaM K 3a4eTy
Nérkux ¥ OaropofHBIX — MeTaslioB
MeXaHU3MOB, MyTel [0Be/eHUs] HOBBIX

TeXHOJIOTUM zo BHe/IpeHusI B
TEeXHOJIOTUUECKUM TIPOLIeCC TOyUYeHust
MeTaJslIoB.

6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 3, TumnosBble oLeHOYHBbIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLUIIIMHE

6.2.2.1.1 Onucanue npoueaypobl
3aueT npoBoAUTCS B popMe yCTHOTO cobeceioBaHMs TI0 BOTIPOCaM, Tpe/jHa3HaueHHbIM K 3aueTy.

IIprimep 3aaHus:

Hepequb KOHTPOJIBHBIX BOIIPOCOB K 3a4eTy:

1. OrvcaHye TeXHOJIOTHUY TTPOM3BO/CTBA ITMHO3eMa U3 OOKCUTOB 10 KOMOMHHPOBAHHOMY
criocoby (mapasienbHast cxema baiiep-criekaHust).

2. CpaBHUTe/IbHBIN aHA/IN3 TEXHOJIOTVY TIPOM3BO/ICTBA TJIMHO3eMa 13 OOKCHUTOB 110
KOMOWHUPOBAHHOMY CTIOCO0Y T0 CPaBHEHUIO C CYLeCTBYIOIIMMY aHaI0TaMU.

3. OcCHOBHBIE MPOLIeCChl, MPOTeKAaroIlye Ha KaTo/le U aHOJe B 3/IeKTPO/IU3épe.

4. ANrOpUTM UCTIOMb30BaHUs JIETUPYIOIIUX 3/IEMEHTOB U MOAU(PULIMPYIOIIUX 100aBOK.

5. KpuosmmtoBoe oTHOLIeHMe 31eKTposiuTa. OripefiesieHre U aHaU3 ToKasaresiel paboTsl

aJIFOMUHMEBBIX 3aBO/IOB C LIeJIbIO MOBBILLEHUS 3(PPEKTUBHOCTU U Y/IyUllleHWs KauecTBa
MeTaJ/lJTypruuecKoro rNpou3BO/CTBA.

6. AHOHBIN 3(pdeKT U aHOAHOe TiepeHarnpsbkeHue. crno/ib30BaHue MeTO/I0B
CTaTUCTUYECKOr0 aHau3a JijIsl UX IPOrHO3UpPOBaHUS.

7. [MpeumyliiecTBa U HeZIOCTAaTKU 1€KTPOU3EPOB C CAMOOOXKUTAFOILUMUCS U
TIpe/IBapUTeIbHO 000XOKEHHBIMH aHOZAMH.

8. Knaccudukarys npuMeceli, cofepKaluxcsi B TEXHUYeCKOM aTlOMUHUM, UCXO/S U3 UX
NIPOLIEHTHOTO COZlepyKaHMUs.

9. OnucaHue ¥ TPOrHO3UPOBaHKeE BIUSIHUS NIPUMecel TEXHUUYeCKOro alFoOMUHUS Ha
CBOMCTBA FOTOBOU MPOJYKLMH.

10.  OcHoBHbIe ChIpbeBbIe MaTepHaJIbl A1Jisi IPOU3BO/CTBA 000X KEHHBIX aHO/0B. [TyTH
orpefiesieHUsI UX KayecTBa.

11.  OcHOBHbIe IIPEUMYILleCTBA TEXHOJIOTMU HHEPTHOIO aHO/ja C TOUKH 3DEeHHsI OXPaHbl
OKpY’Karolller Cpezbl.

12. OCHOBHbIE OT/IMYMS TEXHOJIOTHH “IDKonoruueckuit Cozepbepr” oT TpaUL[MOHHOM.
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13. [TepcrieKTHBHOCTD MCIIO/H30BaHMs pPerbehHOM MOAUHbI ITPU pa3paboTKe KaTo[0B
3JIeKTPOJIM3€POB a/IFOMUHUEBOr0 [IPOU3BO/CTBA.

14.  OO6mias xapakTepucTHKa 1 0COOEHHOCTH /1eKTPOJIM3EPOB, paboTaroIKX Ha CHJle TOKA
500 kA (PA-500).

15. Knaccudukarys amroMUHUEBBIX CI1/IaBOB.

16.  Otpaciu, B KOTOPBIX BO3MOKHO pacllMpeHue roTpe6sieHus altlOMUHKS. AHATU3 U

TIPOTHO3UPOBaHKE TIePCTIEKTHUB UCTIO/Ih30BaHMSI B HUX MHHOBALIMOHHBIX Pa3paboToK.
17.  TloHsiTHe 00 YMOPHBIX 30/I0TOCO/EP>KAlMX pygax. Kpurepuu yrmopHOCTH.

18. Knaccudukarys ynopHbIX 30/10TOCOAep>KalluX Py,

19.  TlpumeHeHUe OKHC/IUTEILHOTO 00XKHUra B TeXHOJIOTHH 1epepaboTKK YIIOPHBIX
CyIb(QUHBIX 307I0TOCO/iePKALLUX PYA.

20. ABTOK/1aBHbBIE TIPOL[ECCHI B META/TYPrUM 6/1aropoIHBIX METaJI/IOB

21. W3BneueHue 30/10Ta U3 YIJIUCTBIX PY,.

22. N3Bieuenue 3010Ta U3 TIIMHUCTBIX DY/,

23. [TepepaboTKa rpaBUTALIMOHHBIX KOHLIEHTPATOB («30J/I0TOW TOJIOBKW»).

24.  TloBejeHMe TJIATUHOBBIX MeTas/IOB B 000raTUTebHBIX OTepaLysiX.

25.  AdoduHax nIaTUHOBBIX MeTaJI/IOB.

26. ABTOK/IaBHOE BbILL|e/IaUMBaHKE YIIOPHBIX 30/I0TOCOJEPKaIUX Py,

27. bakTrepuanbHOe Bblllje/1auMBaHue YIIOPHbBIX 30/I0TOCOepXKALLUX PY/ Kak pelleHue
HCC/leloBaTe/TbCKUX 3a/jau MeTaslypruy 6/1aropo/{HbIX MeTasl/IoB.

28. VHTeHCcHBHOe LIMaHUPOBaHKe IPaBUOKOHLIEHTPATOB.

29. CxeMbl 06e3Bpe)KHBaHUsT XBOCTOB 30/10TOM3BJIeKaTe/IbHBIX (Pabpuk. KauecTBeHHbIN U
KO/IMUeCTBeHHbBIM aHa/Inu3 repegera.

30.  Vcnonb3oBaHWe MeTO/I0B MaTeMaTUUeCKOM CTaTUCTUKY B TEXHOJIOTUW U3BJ/IeUeHUS
COMYTCTBYOLMX 37IeMEHTOB W3 PY/i TIPH ITPOU3BOACTBE 01aropofHBIX METal/IOB.

31. CripbeBasi 6a3a M/IaTUHOBBIX MeTaJI/IOB.

32. DopMBbI HAXOKeHUS T/IATUHOBBIX METa/lIOB B pyJax.

33.  HanpaBneHus coBeplleHCTBOBaHUS aQ(pMHa)KHOTO POM3BO/CTBA.

34. [TepepaboTKa MITMXOBOM MIATHUHBI. _

6.2.2.1.2 Kpurepuu orjeHUBaHUs

3auTeHo He 3auTeHo
ITeMOHCTpUpYeT 3HaHHSI TPUHIIUTIOB COOPa, He neMoHCTpUpyeT 3HaHUSI IPUHLIATIOB
M3yueHus U aHa/iu3a HGopmaiuu B obiactu | cbopa, M3ydeHus: U aHa/IvM3a MHPOPMaLIUH B
COBpeMeHHBIX MCC/IeJOBaHUM U pa3paboToK B 00/1acTH COBpeMEeHHBIX UCC/IeIOBaHUN U
MeTaJUTypryu JIErKUX U 6;1aropoJHbIX pa3paboTOK B MeTa/TyPriuu JIETKUX U
MeTasl/IoB. 671aropo/IHBIX METaJsIIOB.
[leMOHCTpUpYeT 3HaHHsl Cyl[eCTBYHOIINX He neMoHCTpHpyeT 3HaHUS CYLeCTBYIOLIUX
TepCreKTUBHBIX HarpaBIeHUH B TepCreKTUBHBIX HarlpaB/IeHUi B
TeXHOJIOTMUeCKUX MPOoLieccax MoayueHust TEXHOJIOTMUeCKUX MPOoLeccax MoayueHUst
NETKUX U 06/1arOpOTHBIX METAJI/IOB NETKUX U 0/1arOpOIHBIX METaJI/IOB
MeXaHWU3MOB, MyTel JJ0Be/leH!s] HOBbIX MeXaHW3MOB, MyTel JoBe/leHHsT HOBBIX
TeXHOJIOTUU [10 BHEJPEeHUs B TeXHOJIOTU []0 BHe/IpeHUsI B
TeXHOJIOTUUeCKU TIPOL[eCC MOMy4YeHUs] TeXHOJIOTUUeCKUI MPOoLieCC MOoyYeHUst
MeTaJljIoB. MeTaJlIoB.

7 OcHOBHas yyeOHas MTepaTypa
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1. MockButuH B. Y. MeTannyprus 1erKux MeTasioB : y4eOHUK /IS By30B T10 CIeL{HaTbHOCTH
"MeTastyprus LjBeTHbIX MeTa/IJ/IOB" HarpaB/ieHus ToAroToBky "Metamnyprus” / B. U.
MocksutuH, U. B. Hukonaes, b. A. ®omun, 2005. - 413.

2. D/IeKTpOMeTaJUTyprusi alFOMUHUS : yaeOHOe 1ocoOue /1Jisi By30B TI0 CITeL{HaTbHOCTH
"Metannyprus 1BetHbiX MeTasios" / Y. C. I'punbepr [u ap.], 2009. - 403.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-40602.pdf

3. Metannyprusi 6;1aropofHBIX METAJI/IOB : YUeOHUK /I71s1 BY30B I10 CITeI[Ha/IbHOCTH
"MeTannyprus 1BeTHbIX MeTa/sioB" / Y. H. Maunenunikuii [u ap.] ; Ioa. o6, pen. JI. B.
Uyraesa, 1987. - 431.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8695.pdf

4. Ky3pmuHa M. HO. ®u3nko-xumMuueckrie OCHOBBI JIMTEHHOTO TPOU3BO/ICTBA : yuebHoe rmocobue
/ M. FO. Ky3emuHa, M. I1. Ky3bemuh, 2018. - 175.

[CaiiT] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-22382.pdf

8 Jlono/iHUTE/IbHAA yUyeOHast TMTepaTypa M CIPaBoOYHast

1. DneKTpoMeTa/uTyprus amoMuHus : yue6. mocobue / V. C. I'punbepr [u ap.], 2005. - 414.
2. bensieB A. . Dnektpometamunyprus amomunus / A. U. bensies, 1953. - 720.

3. Macnenutkuii Y. H. MeTanyprust 6;1aropoiHbIX MeTalyioB : yueOHuK / V. H. MacieHULKUH,
JI. B. Uyraes, 1972. - 367.

9 Pecypcol cetu IHTepHeT

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

10 ITpodeccuoHa/IbHBIE 0a3bl JAHHBIX

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

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTHUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHelHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows Seven Professional [1x100] RUS (mpoBemen amrpeiin ¢ Microsoft
Windows Seven Starter [1x100]) - moctaBka 2010

2. Microsoft Office Professional Plus 2010_RUS_ noctaBka 2010 ot 3AO "CodtJIatin Tpeiia"
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHre JUCIUIUTHHBI
1. OkpaH Projecta SlimScreen HacTeHHbIH

2. [Ipoexrop "Epson EB-S18"
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