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

1.1 [ucoumymHa «MeTa/UTyprusi JIETKHX MeTa/uIoB» o0ecrieunBaer (opMHpOBaHHUe
C/1ejyI0IUX KOMIIeTeHIHH C YUéTOM HH/IUKATOPOB HX JOCTI)KeHUSs

Ko, HaumMeHOBaHNe KOMIIETeHIINH Kop nHAMKaTOpa KOMIIeTeHIMHU
[TKC-5 CriocoOHOCTb OCYIIeCTBIIATh, AHATU3UPOBATh U
KOpPPEeKTHPOBaTh TEXHOIOTMYEeCKHe TTPOLeCChl IOy YeHUsI [IKC-5.4
MeTasJIoB

1.2 B pe3yibTaTe 0CBOEHHs JUCIUIIHHBI Y 00y4YaOIIMXCA AO/DKHBI ObITH C()OPMHUPOBAHBI

Kopg,

CojpepxaHue HHAUKATOpaA Pe3yibTaT 00yueHust
HHAUKaTOopa

3HaTh MaTeMaTU4YeCKue TIpueMbl
pacueTa palMOHaJIBHOIO COCTaBa
LIMXThI, COZlepKallHX JIeTKHe
MeTaJ/llbl, ee MJIaBKH; COCTaB/IeHue
MaTepuaIbHBIX 6aaHCOB B
MeTa/UTypPruy JIETKUX MeTasljiOB,
pacyeTa TeXHOJIOIMYeCKUX IPOLeCCOB

IleMoHCTpPHUpYeT CrIOCOOHOCTD
YMeTb NIPOBO/IUTH pacueThl OasaHCOB

OCYLL[eCTBJIITb U KOPPEKTHUPOBATh
paboThI 37eKTpoM3epa C
[IKC-5.4 TeXHOJIOTUYeCKue MpOoLiecChl

WCI0/Ib30BaHWEM MaTeMaTU4eCcKoro

TIO/TyYeHusl JIeTKUX MeTaljlIoB U
arirapara; BbITIO/THATh

[JIMHO3eMa

TeXHOJIOTHYECKHE PacueThl
MeTaJuTypruueckoro o060py/joBaHus
BiageTs 1Cnob30BaHUEM OCHOBHBIX
METO/IOB MaTeMaTH4yeCcKoro arirapara
TIPU BBITMTOJTHEHUH METa/LTyPrUueCKUX
pacueToB (6asiaHCOB, TIPOLIECCOB,
palLMOHAIbHBIX COCTABOB U T.I1.)

2 MecTo auciMIuiMHbI B cTpyKType OOII

W3yueHre OUCLUTUTUHBI «MeTa/ulyprusi JIETKUX MeTajyioB» 0a3upyeTcs Ha pe3yJsbTaTax
OCBOEHUsI CJIeAYIOMIUX AWCLUTUIMH/TIPAKTUK: «MateMaThKa», «XUMUsD», «DJIEKTPOTeXHUKA U
3/IeKTPOHHKA», «Teopus TU/IpOMeTasypruyeckux NIPOLIeCCOBY, «Teopust
5/IeKTPOMeTasl/lypruyeckux MpoLiecCcoB»

OucuurnvHa SB/ISIETCS rpeALeCTBYIOLIeN ISt JVCLIATIIMH/TIPAaKTUK:
«[1pon3BocTBeHHAs MPaKTHKA: MpeAJUIIOMHast TPAaKTUKa»

3 O0beM AUCIUILUITHHBI

O0beM AUCHMIITHHBI cocTaBisieT — 4 3ET

TpyA0eMKOCTb B aKaJileMHYeCKHX yacax
(OpuH akageMHueCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMHUYECKOT0 yaca)
Bcero Cemectp Ne 7
OO6111asi TPYA0eMKOCTb AUCLUTITAHBI 144 144

Buj yueGHo# padoThI




Ay[IUTOpHBIE 3aHATHUSA, B TOM UHKCJIe: 64 64
JIEKLIMH 32 32
nabopaTopHble paboThbl 16 16
MpaKTUYeCKrue/CeMUHApCKHe 3aHSITHS 16 16

CamocTosgTenbHast pa60Ta (B T.4. 44 44

KYpPCOBO€ MMPOEKTHPOBAHUE)

pr,I[OEMKOCTb HPOME)KYTOHHOﬁ 36 36

arTecTalnyuu

BI/I,E[ HPOMG)KYTO‘-IHOIZ daTTeCTalqyuun

HWUTOT'OBOI'O KOHT ATI1 NCOUIJIMH
(HTOrOBOr0 KOHTPO/IA 110 AUCLHIIIHHE) OK3aMeH OK3aMeH
4 CTpyKTypa U cojepKaHue JUCLUII/IMHbI
4.1 CBoHbIe JaHHBbIE 110 COAEPKaHHUIO AUCLUII/INHBI
Cemectp Ne 7
Bujbl KOHTaKTHOH pabdoThI
N | Mo e | | fmemn | O | Gemme
n/n b ni HUIUTNHBI Ne Kon. Ne Kon. Ne Kon. No Kon. KOH);monﬂ
Auct 3 UYac. B Yac. B Yac. B UYac. P
1 2 3 4 5 6 7 8 9 10 11
IIpoussogcTBO
[JIMHO3eMa U 23 Ortyer 110
1 (ropconeti, 1 4 ’ 4 ’ 8 1,2 8 3 10 sabopaTop
WCII0/Tb30BaHNe Ho¥ pabore
OTXO/IOB.
2 ’ 2 4 7 8 2,3 24 saboparop
MarHus U Ipyrux 7 o
Ho¥ pabore
JIErKUX METaJlJIOB
TexHonorus
3/IeKTPOJIM3a
3 KpPHYOJINT - 3 4 3 4 HI/LI.C])MEHH
Bl O1IpoC
TJIMHO3eMHBIX
pacIuiaBoB
4 PadunupoBaHue 4 4 Pedpepar
TIOMHHUSI.
Mertamnyprus o
5 BTOPDUYHOI'O 5 4 1 10 YCTHEIR
orpoc
AJIFOMUHUS
6 PecypcocbepexeH 6 4 IMucbMeHH
ue. bIi1 OIIPOC
ITonyuenue =
7 MarHust 7 4 4 4 YcTHbIN
orpoc
JIeKTPOIU30M
YnpasneHve TTHCEMeHH
8 KaueCcTBOM 8 4 o
BIii OTIpOC
POAYKLMN
IIpomesxyTounas 36 JK3aMeH
aTTecTalys
Bcero 32 16 16 80

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

Cemectp Ne 7




Tema

Kpatkoe copepxaHue

ITpoussozcCTBO
TJIMHO3eMa U (propcoJieid,
WICTI0/Ib30BaHHE OTXO/0B.

Krnaccudukarus crioco6oB mpou3Bo/|CTBA IVIMHO3eMa.
[Tonyuenue rrHO3eMa 10 criocoOy Baiiepa.
ITpon3BoACTBO T/IMHO3eMa CIIOCOO0M CTIeKaHUsI.
[Tpou3BOACTBO TIMHO3eMa 110 CMELIaHHOMY CTIOCo0Y.
ITpon3BO/ICTBO KPHOIUTA KUC/IOTHBIM CTIOCOOOM.
[Tpou3BOACTBO KPUOJIUTA IL{€/I0YHBIM CTIOCOOOM.
[Tpou3BoAcTBO (hTOPHUCTOTO aMFOMUHUS, (PTOPUCTOTO
HaTpus U APYTHUX MeTasuioB. Vcronb30BaHUe 0TXO/I0B
TJIMHO3eMHOT'0 TTPOM3BO/ICTBA U TIPOM3BO/ICTBA
dTopcosieli BO BTOPUUHOM TiepepaboTKe.

ITpouseozcTBO
a/IFOMUHUS, MarHusi U
JPYTUX JIETKUX MeTaslyIOB

TeopeTHueckre OCHOBBI 37IEKTPOJIUTHUECKOTO
criocoba mostyueHus alFOMUHUS. JINThe altfOMUHUS 1
ero CIUIaBbl. DJIEKTPOTEPMUSI aJTFOMUHUS U ero
cryiaBoB. Metannyprust Maraust. T1pou3Bo/icTBO
MarHusi TepMUYeCKUMH Criocobamu. MeTtanmyprus
JATHS U Oepuvs.

TexHOJ/IOTHS 371EKTPOJIU3a
KPUOJIUT - TJIMHO3E€MHbIX
pacriaBoB

DU3MKO-XMMUYeCKHe XapaKTepHUCTUKHU 3/IeKTPOJIUTA U
€ro KOMIIOHEHTOB. DJIEKTPOJIU3 KPHUOJIUT-
TJIMHO3eMHbIX pacriiiaBoB. KoHcTpyKuys
3/IeKTPOJIM3€POB U TEXHOJIOTUS MpoLiecca
3/1IeKTPOJIU3A.

PadunrpoBanue
aJTFOMUHMUSL.

CBolicTBa ¥ MpUMEHeHHe aTFOMUHUS BBICOKOM
YKUCTOTHI. DIEKTPOJIUTUYECKOe paHUpOBaHUe
AIIFOMUHUS. DJIEKTPOJIM3ePbI /11 pAQUHUPOBAHUS
AIFOMUHUSI.

Mertannyprus
BTOPHUYHOI'O aTFOMUHUS

V3BneueHue arOMUHUSA U3 aTFOMUHUEBO-KPEMHUEBBIX
CIJIaBOB U U3 a/IFOMUHUEBBIX JIOMOB. VI3BeueHne
AIIFOMUHUS U3 3/1EKTPOTEPMUYECKHX CI1/IaBOB.
CgoticTBa 1 06/1aCTH NTPUMEHEHHsT aTFOMHUHUEBO-
KpPEeMHUEBBIX CI1aBoB. [leun asis
BbINJIABKUBTOPUUHOTO a/IFOMUHUSI.

PecypcocbepeskeHue.

CHmwKeHUe 1oTeph IIMHO3eMa TIPU ero MPOr3BO/ICTBe
ITIe/TOUHBIM CITI0COO0M. Y TH/TM3aLust
dbTOpCoep)KalUX coelMHEHUN B OTXOASIINX ra3ax.

[Tonyuenue maruvs
3/1eKTPOJIM30M

DU3NKO-XUMHUUYECKHe CBOWCTBA OCHOBHBIX
KOMITOHEHTOB M COCTaB 3/1eKTpoiuTa TexHonorus
3J1eKTPO/IM3a XJI0puA0B Maraus. KoHCTpyKuuys
MarHveBbiX BaHH. PadvHMpOBaHre YepHOBOIO MarHust

YrnpaByiieHre KaueCTBOM
MIPOAYKLIMU

TexHUKO-2KOHOMMUEeCKHe TT0Ka3aTe/Iu MMpONU3BOACTBA
AJIIOMHWHHSA 1 MdI'HUA. ABTOMaTI/BaI_[I/Iﬂ IMMPOM3BOACTBA
W yIIpABJIEHWE METAJIJTYPIUUeCKHUMHU TIpOLeCCAMU

4.3 IlepeueHb J1aGOpPaTOPHBIX PadoT

Cemectp Ne 7

Ne

HaumeHoBaHue 1a00paTOpHON PadoThI

Ko/1-Bo akageMnuyeckux
4acoB

HonyquHe r/IMHO3eMa U3 OOKCUTOB CII0COO0M

CIIeKaHUud

2




CryieHve KpUoJnTa

[TosiyueHrie BTOPUYHOTO KPHUOJIUTA

I1naBKa aJrOMHUHMSA U €r0 CIIJIaBOB

A U~ |W

OnpejeneHve 3HaYeHUM TMTENHOMN ycaJKu
aJTFOMUHMS M €r0 CIJIaBOB

N RN

MoaubuipoBaHye aFOMUHHUEBOTO CIUIaBa U
WCCJIeIOBaHHUE €r0 CTPYKTYPhI ONTHYECKUM
criocobom

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATUMN

Cemectp Ne 7

Ko/i-Bo akajeMuueckux

Ne TeMbl IPAaKTHUYECKUX (CEMHHAPCKHUX) 3aHATHI
JacoB
1 MeTo/bI T10/TyUeHus TJIMHO3eMa U3 alFOMUHUEBBIX 4
PYyZ,
9 MeTo/ibI T10/TyUeHusI TJIMHO3eMa U3 alFOMUHUEBBIX 4
PYA
3 HarnpskeHue pa3ioykeHHs KpUOJIAT-T/TMHO3eMHbIX 4
PAaCIJIaBOB | CIIOCOOBI €ro oTpe/ieieHust M pacueTa
4 MeTo/ibl 1o/TyueHusi 6€3BOTHOTO X/IOPH/Ia MarHUsI 4

4.5 CamocrosiTes1bHasi padora

Cemectp Ne 7

Kos-Bo dKadJleMHU4YeCKHuX

(y1abopaTopHBEIM paboTam)

Ne Bup CPC
JacoB
1 Harvcanue pedepara 10
9 OdopmiieHre 0TYETOB TI0 1TaOOPaTOPHBIM U 14
TTPAKTUYECKUM paboTam
3 [MToaroToBKa K MpakKTHUECKUM 3aHSTHSIM 20

B xofe npoBesieHNs 3aHATUI 110 JUCLMIUIMHE UCIIO/Ib3YIOTCS C/IeyIOIlie UHTEePaKTUBHbIe
MeTozbl 00ydeHusi: [JucKyccust

5 IlepeueHb yueOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUTLTMHBI

5.1 MeToanueckue yKa3aHuA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCIUILTMHBI

5.1.1 METOJ.'[I/I‘-IECKI/IE YKa3aHHUA AJIA oﬁyqammnxca M0 NPAKTHYE€CKHUM 3dHATHAM

https://el.istu.edu/course/view.php?id=4619
MeTannyprus 1erkux MeTainoB: MeToanueckre yKa3aHUsi 0 BBIMIOTHEHUIO MPaKTHUeCKUX

pabor [3nekTponHkIi pecypcl/ CocraBurermu: B.U.Cenpix, O.B.benoycosa — UpkyTck: M31-Bo
NpI'TY, 2007. — 28c.

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4arIuxcs 1o JIabopaTopHbIM padoTam:

https://el.istu.edu/course/view.php?id=4619

5.1.3 MeToauueckue yKa3aHHus Jjis 00yUJaroIUXCA M0 CAaMOCTOATeTLHOM padoTe:

5




https://el.istu.edu/course/view.php?id=4619

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 7 | IIucbMeHHBIH 0IIPOC
OnucaHue npoueaypsbl.

[TycbMeHHBIN OTIPOC MPOBOJUTCS CPeAU CTYIeHTOB /151 OLeHKU 3((eKTUBHOCTH TOTyUYeHUs
KaueCTBEeHHBIX 3HaHUH B 00/1aCTH MeTasUTypryu JIETKMX MeTaslloB.

Kpurepumu oneHuBanus.

CTyzeHT JO/DKeH TI0Ka3aTh HanboJiee TI0/ble 3HaHUS B TEXHOJIOTUH TTO/TyYeHHs] TIMHO3eMa 1
3/1eKTPOJIM3a KPUOJIUT-TJIMHO3eMHBIX PAaCIlylaBoB. []aTh TOUHYIO MH(OPMALIMIO O TEXHUKO-
5KOHOMHUECKH TT0Ka3aTe/isiM paboThl 3/IeKTPOM3ePOB Pa3nYHON KOHCTPYKLIMU U MOIIHOCTH.

6.1.2 cemectp 7 | Pepepar
Omnucanue npoueypsl.

[laHHBI BUJ, CaMOCTOSITeTbHOM paboThI Mpe/rosiaraeT MHAUBUYaTbHOe CaMOCTOSITeTbHOe
BBITIOJTHEHHE MTUCbMEeHHOU paboTsl (pedepaTa) 1o rpesioyKeHHOW TeMaTHUKe C UCTI0/Ib30BaHeM
repeuHsi peKOMeH/lyeMbIX JIUTepaTypbl 1 MHPOPMAaL[MOHHBIX pPecypcoB. B Hauase cemecTpa
oOyuaroruiics BBIOMpaeT OJ{HY U3 TIPeJIOKEHHBIX TeM [ HarmucaHus pedepaTa (CoryiacHO
MOPsIIKOBOMY HOMepY B CITMCKe rpymbl). [locie caMoCcTosiTeIbHOrO M3y4eHHsi peKOMeHlyeMOou
JIMTepaTyphbl Ha TIOC/IeIHeN Heflesle ceMeCTpa CTYZeHT J0/DKeH IpeloCTaBUTh MpernoaBaTesto
OTUEeTHBIN JOKYMEHT I10 IAHHOMY BH/Iy CaMOCTOsITe/TbHOH paboThI B BUle pedepara (TEKCT
pecdepaTa fomkeH ObIT BbITIONMHEH ¢ romorkto 1K, Ha micTax Gesoii 6ymaru ¢opmara A4).
[TpumepHas TemaTuika peepaToB

1. CoBpeMeHHbIe MeTO/ibl [10JIy4eHUs] HaTPUs.

. CoBpeMeHHble MeTO/ibl [TOTyYeHUs KaJlusl.

. CoBpeMeHHbIe MeTO/ibl ITOJTyYeHHs JIUTHS.

. CoBpeMeHHbIe MeTO/[bI TIOJTyUeHuUs1 Oapusl.

. CoBpeMeHHOe COCTOsIHHE MeTaTypruu pyouausi.

. CoBpeMeHHOe COCTOsTHME MeTa/ulypruu (paHLusl.

7. ABTOMAaTH3MpOBaHHAas CUCTeMa YIIpaB/IeHHs ITPOLIeCCOM 3/1eKTPO/IN3a KPUOIUT-TJIMHO3EMHBIX
pacriaBoB

8. Knaccudukanys nerkux MeTaaioB ¥ OCHOBHbIE TEXHOJIOTMUECKHe MPOLeCChl UX
TIPOU3BO/ICTBA.

9. IIpou3BogcTBO amomuHus B Poccun. KpynHenime poccUiicKye altOMUHUEBbIE KOMITaHUH.
10. CeIpbé f/151 OJTyUYeHUs a/IFOMUHUEBO- KDEMHUEBOI'O CIlJIaBa 3/1eKTPOTepMHAYECKUM
Crocobom.

11. BeIryiaBKa arOMUHAEBO-KPEMHUEBOTO CI/IaBa B AYTOBOU 3/1IeKTPOTIEUH.

12. PaduHrpoBaHue atOMUHHAEBO-KPEMHHUEBOTO CI1/IaBa.

13. ChIpbé A/151 TIPOM3BOACTBA MarHusl.

14. TlonyueHrie MarHusi U3 MOPCKOMW BOJBI.

15. IIpousBoACTBO MarHus U3 KapHasiuTa. [IpyHLunanbHbie TEXHOJIOTUUECKUEe CXEeMBbI.

16. DJ1eKTpoJIM3 KapHaJl/IuTa.

17. TIpor3BO/ICTBO MarHusi CLJIMKOTEPMUUYECKHUM criocobom. TTporiecc-Magneterm.

DU A WN



18. [IpumMeHeHNe MUTHA U €T0 COeJUHEHUH B ITPOMBIILIJIEHHOCTH.

KpuTepuu onieHUBaHMA.

B mnosiHO Mepe BbITIONIHEeHBI TpeOoBaHus, NpebsiBiseMble K pedepary. [IprBejeH HOBbIM
Hay4HO-MCC/Ie[JoBaTe/IbCKUM MaTepHaJi, CoO/0eHbI TipaBuia 0OpMIeH s, TPAMOTHO U B
COOTBETCTBHUM C TPeOOBaHUSIMU TIOJITOTOB/IeH Ouborpaduueckuil CIiMCoK UCTI0Ib30BaHHOM
JIUTepaTyphl,

6.1.3 cemectp 7 | OTuet no s1abopaTopHoii padoTe
Omnucanue npoueypsl.

ITepen mipoBefieHHEM J1TabOPATOPHBLIX PaboT Bce oOyuUaroIuecs 06si3aHbl 03HAKOMUThBCSI C
NIpaBU/IAMU OXPaHbI TPY/la U CTPOTO MX BBITOMHATH. K BBINO/HEHHIO /1Tab0paTOPHBIX paboT
JIOTTyCKaroTCsl 00yuaroIyecs, MpoCIyIiaBIie HHCTPYKTaX 10 TeXHUKe 0e30T1aCcHOCTH U C/iefiaB
COOTBETCTBYHOLIYIO 3aMuCh B )XypHasie 1o Th B ayauTopuu, npejHa3HaueHHOM [/1s1 IPOBe/IeHHsI
71ab0paTOpHLIX PaboT M0 AaHHOM AUCIUTIIAHE.

[Tpumep 3aganus: JTabopatopHast pabota «IlosmyueHue rimHO3emMa U3 OOKCHUTOB TI0 CIIOCO0y
CITIeKaHHA»

Lesnb paboTel: V3yueHre XMMHU3Ma U OCHOBHBIX CTaJIMH TTOJTyUeHUs TJIMHO3eMa 13 OOKCUTOB 110
crioco0y crieKaHUsi C BOCIIPOM3Be/ieHHeM B /1ab0paTOPHBIX YCIOBHUSIX €T0 OCHOBHBIX Tepe/iesioB.
OcBoeHre MeTOIMKY PacyeToB.

OrtueT 110 paboTe AOKEH CO/lep)KaTh:

1. TUTYBHBINA TUCT C YKa3aHUeM Ha3BaHUs JlabopaTopHOU paboThl, haMUIMK U UHUIAAIOB
WCTIONTHUTEJISE PabOThI, ero yueOHYy0 TPYIIY U MperofaBaresis, BeAyIlero jabopaTopHbie
3aHSTHSI.

2. Llesib paboThI, KpaTKOE TEOPeTHYeCKOe OIMCAHKe TTOTyUeHus! TIIMHO3eMa U3 OOKCHUTOB
CrocoboM CrieKaHwusl.

3. VicxopaHble maHHbIe (COcTaB OOKCHUTA, U3BECTHSIKA, COMIbI).

4. Pacuet muxThl Ha 10 T 60KcuTa (OmpeiesieHre KOJMUeCTBa CO/bI, U3BECTHSIKA [IJIst
CBSI3bIBaHUS1 OKCU/IOB aJIlOMUHUS, JKese3a, KPeMHHSI M TUTaHa B COOTBETCTBYIOLLIME COeJUHEHMUS]).
5. TTopsi/10K BBITIOSTHEHUST pab0ThI, CXeMbl YCTAaHOBOK U TEXHOJIOTUUECKHE TapaMeTpPhl
TIpPOLIeCCOoB.

6. PacueT Ko/iMuecTBa CIieKa M ero COCTaB I10 OT/ie/IbHbIM coeinHeHusIM (%).

7. Pacuert 11e/10uM Ha BbIle/lauMBaHue CIieKa.

8. Pacuet ToBapHOro Beixoza riauHo3ema (%).

3anucK Jo/DKHBI BECTUCh YeTKO M aKKypaTHO, Oe3 COKpallleHus CJIOB, Ha OZJHOM CTOPOHe JIUCTa
dopmarta A4.

KoHTpo/ibHBIE BOTIPOCHI:

1. TTouemy crnocob crieKaHust MOXKET ObITh IPUMEHUM K JIF0OOMY BUJY aJFOMUHHUEBOTO ChIPbSI?
2. VI3 KakuX OCHOBHBIX KOMIIOHEHTOB I'OTOBUTHCS LIMXTa?

3. KakoBbI OCHOBHBIE COCTABJISIFOLME CIeKa, IPU KaKUX TeMIlepaTypax 3aBepllaeTcs Ux
obpa3oBaHue?

4. UTo NpOUCXOAUT C OCHOBHBIMU KOMITOHEHTaMH CIeKa MPH ero Bbillje/lauiBaHUM?

5. Kakue anmapaTel IPUMEeHSIFOTCA [1J1s1 Bblllje/lauvBaHUM CrieKa?

6. Kakue coefjiHeHUs SIBJISIFOTCS UCTOYHUKOM TOTepb IJIMHO3eMa U 1e/I0un?

7. Kak ocy1ijecTB/sieTcs Tiporjecc 00eCKpeMHUBaHUS alTFOMUHATHOTO pacTBopa?

8. B uem cymiHoOCTb KapOoHM3amn?

9. B KaKux 0Tpac/siX NPOMBIIIEHHOCTH UCII0J/Ib3yeTCsl [JIMHO3eM?

10. Kakue TpeGoBaHUs TIPEBSIB/ISIOTCS K META/ZTyPrAYeCKOMY TJTHHO3eMY?



Kpurepumu onjeHuBanus.

[TpaBuibHOCTHL 0(OpM/IEHUST OTUETOB U TIOJTHOTA OTBETOB Ha BOTIPOCHI 110 KOHTPOJIbHBIM
BOTIPOCaM, MpUBeIeHHBIM K Ka)KJ0l 1abopaTopHOi paboTe B METOUUECKUX yKa3aHUSIX.

6.1.4 cemecTp 7 | Y cTHBII onpoc
Omnucanue nponeaypel.

[Tocne n3yyenus Tembl (paszesia) oOydJaromyecs MpOXOST YCTHBIN OMPOC, 3aKperwisist 3HaHMS,
T10J/Iy4YeHHbIe Ha JICKLJUOHHBIX U [IPaKTUYeCKUX 3aHATUSX, a TAKKe IIPU CaMOCTOSATe/IbHOM
V3y4YeHUU MaTepuarna.

Bornpocsr /151 KoHTpOJ1s1 (Ha TipuMepe TeMbl «[lonydyeHrie MarHusi 371eKTPOIU30M»):

1. TexHosOrMYeCKUe CxeMbl TOATOTOBKU ChIPBS /IS ITOJIyUYeHUsI MarHusl 371eKTPOJIA30M.
IIpor3BoACTBO X/10pH/a MarHusl.

2. ®U3MKO-XMMHYeCKHe CBOKWCTBA /IeKTPOJIMTA MarHueBbIX BaHH (TJIaBKOCTb, YIIPYTOCTh NapoB,
IUIOTHOCTb, BSI3KOCTh U 3/1IeKTPONPOBOAHOCTS). HarpspkeHue pasnoykeHusl.

3. IIpuHLmn BIOOpA paljioOHaIbHOTO COCTaBa 3/IeKTPO/IMTa MarH|eBbIX BaHH. OCHOBHbIE U
1o60YHBIe TIPOLIECChI Ha KaTo/ie U aHO[Ie.

4. KOHCTPYKLUSI 37IeKTPOJIM3€ePOB /ISl IO/TyueHrsl MarHusi. BaHHbI ¢ GOKOBBIM, BEDXHUM U
HIDKHUM BBOJIJaMH aHOJIOB, ¢ Avadparmoii u 6e3 Heé. CorocTaB/ieHue TT0Ka3aresei paboThl.

5. TexHo/I0THS 3/1EKTPOIMTUYECKOrO NT0/TyueHrs1 MarHus. [Tutanue BaHH. V3B/ieueHne Maraus,
0TpaboTaHHOTI'O 3/1eKTPOJINTA, LIlaMa U UX JaibHel1as nepepaboTka.

6. MexaHu3aLys 1 aBTOMAaTH3aLysl orieparyii 00CTy>KMBaHUsI MarHUeBbIX BaHH. OCHOBHBbIE
TI0Ka3saTeJIy rpoLjecca 3/1eKTpPo/Iu3a.

7. PadpunrpoBanue Maruusi. CTaHgapT Ha MarHuil. [IpuMecu B Maruuu-coiplie. PadpuHupoBanue
rieperIaBKou ¢ hirocaMu.

8. [lonyyeHre MarHust BbICOKOM YMCTOTHI. DJIEKTPOIUTUUECKOe paprHUpOBaHHUe.

KpuTtepun oneHUBaHus.

OO6yuarolpecst TIOJTHO PaCKPBIBAIOT BOTIPOCHI, OKA3bIBAOT 3HaHHE MeTa//TyPrui MarHUst
MeTaJ/IJIOB U OCHOBHBIX TeXHUKO-9KOHOMUUECKHUX MOKa3aTesiel, peliatoT rpejiokKeHHbIe
riperioZiaBaTesieM 3aJjauu

6.2 OueHouHbIe Cpe/ICTBA /I/If1 MPOBe/[eHHs TPOMEe)XyTOUHOU aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToapBI)
NupukaTop focTHXKeHUs
Kpurepumn onjeHnBanus OLleHHMBaHMSA
KOMIIeTeHI| MU .
NPOMEeKYyTOYHOH
aTTecTalyu
[IKC-5.4 3HaeT MPOM3BOJCTBEHHbIE T[I0Ka3aTeau | Y CTHOe

MPUMEHsIEMbIX B MeTa/UTypriu JIETKUX | cobeceioBaHHe TIO
METa/UIOB TEeXHOJIOTMUeCKHX TPOLIeCCOB; | BOMPOCaM
pPEeXUMBbI TIPOBeZIeHHs] TeXHOJIOTMUeCKHX | 3K3aMeHalJMOHHOI O
orepauyii. YcraHaB/iuBaeT U 0OBsicHseT | 6useTa

OCHOBHbIE TIPUUMHBI HapyIIeHusi paboThI
MeTaJuTypruyeckux TIPOLIECCOB u
rapaMeTpbl, BMSIIOLLME Ha




3¢ dekTUBHOCTL PabOTHI TIPEATIPUATHS, a
TaK)Ke JiMara3oHbl
3HaueHHUH. O6GOCHOBAaHHO OCYIIeCTB/ISIET

BBIOOD obopyoBaHus JUIST
OCYIIeCTB/IEHUS TeXHOJIOTUUECKUX
TIPOLIECCOB TIPOU3BO/ICTBA JIETKUX
MEeTaJlJIOoB.

HUX OITHUMAJIbHBIX

6.2.2 TunoBble O1jeHOUHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTaniuu

6.2.2.1 Cemectp 7, TunoBble oLieHOYHbIE CPeACTBA //isi NPOBeJeHUs K3aMeHa 1o

AUCHMIIUHE

6.2.2.1.1 Onucanue npoueaypsbl

DK3aMeH MPpOBOAUWTCA B BUE CO6€C€AOBHHI/IH 110 BOTIPOCaM 3K3dME€HALIMOHHOI'O ouneta.

IIpumMep 3agaHud:

AntOMUHMEBBIe PY/ibl, XUMUUECKWM U MUHepasioruuecKuii coctaB. TeXHUKO-3KOHOMHYeCKast
OLIeHKa OT/e/IbHBbIX BU/IOB ChIPBSI.
ITpon3BO/ICTBO KPHO/IHTA I1Ie/IOYHBIM CrTI0cOO0M. XUMMsI, TEXHOJIOTHS U arraparypa.
[Ipenmy1iecTBa ¥ HeOCTATKU.
[MonmyueHre MeTa/NTMYECKOTO JTUTHSL. Teopusi U TeXHOJIOTHS 3/IEKTPOTUTHUECKOT0 criocoba u
BaKyyM-TepMHYECKUX METO/J0B MOTyYeHUSs JTUTUS.

6.2.2.1.2 Kputepum oleHUBaHUSA

MIPOYHOE yCBOEHHE

NIPOYHOE YCBOEHHe

OCHOBHBIX 3HAaHUH B

Y noBnerBopure/bH
O1/1u4HO Xopoio A o P HeypoBiieTBopuTe/1IbHO
JeMoHCTpUpyer JeMoHCTpUpyer JeMoHCcTpUpyer JeMoHCTpUpyer
riiybokoe 1 JIOCTaTOYHO YCBOEHHE TOJILKO OTCYTCTBHE

3HAUUTE/EHOU YacTU

3HaHUM B 00/1aCTH 3HaHUM B 00/1aCTH obactu 3HaHUM B 00/1aCTH
TIPOM3BO/ICTBEHHBIX | MPOW3BOZCTBEHHBIX | TIPOM3BO/[CTBEHHBIX TIPOM3BO/ICTBEHHBIX
roKasaresen ToKasaresien ToKa3aTesien roKasaresen
MIPUMEHSIEMBIX B TIPUMEHSIEMBIX B TIPUMeHsSIEMbIX B TIPUMEHSIEMBIX B
MeTaJlTypruu MeTaJUTypruu MeTaJ/UTypryu JIETKUX MeTaJUTyprUu JIETKUX
JIETKUX MeTaJlJIOB JIETKUX MeTaJlJIOB MeTaJlJIoB MeTaJl/IoB
TEeXHOJIOTMUeCKUX TeXHOJIOTUUeCKUX TEeXHOJIOTMUeCKUX TEeXHOJIOTMUeCKUX
TIPOIIECCOB; TIPOIIECCOB; TIPOIIECCOB; PEXKUMBI TIPOIIECCOB; PEXXUMBI
PEXKUMBI PEXKUMBI TIPOBE/IeHUS TIPOBE/IeHUS
MIpOBeZIeHHsT TIPOBeZIeHNsT TeXHOJIOTUYECKUX TeXHOJIOTUUECKUX
TEeXHOJIOTMUeCKUX TeXHOMOTueCcKux | omepauuii. CriocobeH | omepauuid. [omyckaer
oreparui. oreparui. [IOIyCKaThb CyILIeCTBeHHbIe OINOKU
IToka3biBaeT CnocobeH He CYIIIeCTBEHHbBIE B YCTaHOBJIEHUH U
CIT0COOHOCTH JIOTTyCKaTh HETOUHOCTH B 00BICHeHUU OCHOBHBIX
yCTaHaB/IMBaTh U CYIIIeCTBEHHBIX yCTaHOBJIEHUU U MIPUYMH HapPYIIEeHUS
0OBSICHATh HETOYHOCTEH B 00BSICHEHUH paboThI
OCHOBHBIE yCTaHOBJIEHWU U OCHOBHBIX TIPUYMH MeTa/TypPruueCcKux
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MIPUYMHBI 00bsICHEHNN HapyIeHus: paboThI niponjeccoB. He
HapyleHusi paboThbl OCHOBHBIX MeTaJl/Typruueckux JleMOHCTpUPYeT
MeTasuTypruueckKnx TIPUYHHBI TIPOLIECCOB. yCBOEHHE OCHOBHBIX

NIPOLIeCCOB. 3HaeT | HapylleHHsl paboThl VcnbIThIBaeT 3HaHUH B 061acTH
riapameTphl, MeTalTypruuecKnx 3aTpy/JHEeHUs B TIPOU3BOACTBEHHBIX
B/USIOLIYE Ha npotieccos. He BbIOOpE TroKasaresiei
3¢ dekTuBHOCTL 3aTpyJHSETCS B obopyoBaHus Jjist MIPUMEHSIeMBIX B
paboTbl BbIOOpE OCYII|eCTB/IEHUS MeTal/Typruy JIerKux
TIPe/ITIPUSTHS, a obopyoBaHus Jjist TeXHOIOTUYeCKUX MeTasyioB
TaK)Ke /iiara3oHbl OCYII|eCTB/IEHUS TIPOLIeCCOB TeXHOIOTUYeCKUX
VX ONTUMA/IbHBIX | TEXHOJOTWYEeCKHUX | TMPOM3BO/CTBA JIETKUX | TPOLIECCOB; PEXKUMBI
3HaueHUH. TpOLIeCCOB MeTasioB NIpOBeJieHNsT
O60cHOBaHHO TIPOU3BO/ICTBA TeXHOIOTUYeCKUX
OCYILeCTBIISIET JIeTKUX MeTa/lIoB oneparuii. Criocobex
BBIOOD JI0TyCKaThb
obopyioBaHus [i71s CyILleCTBEHHbIE
OCYIIeCTB/IEHUS HETOUHOCTH B
TeXHOJIOTUYeCKUX yCTaHOBJ/IEHUHU U
TIPOL[eCCOB 00BSICHEHUM OCHOBHBIX
IIPOM3BO/ICTBA NIPUYYH HapylleHust
JIETKMX MEeTaJI/IOB paboTbl
MeTaslTypruueckux
TIPOLIECCOB.
NcneiThiBaeT
3aTpyJHeHus B BIOOpe
obopyoBaHus Jist
OCYIIeCTB/IEHUS
TeXHOIOTUYeCKUX
TMIPOLIECCOB
NIPOX3BO/ICTBA JIETKUX
MEeTaJljIOoB.
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