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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

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

[TKC-4 CriocoOHOCTb OCYIIeCTBIIATh, AHATU3UPOBATh U
KODPEeKTHUPOBaTh IPOLIeCChl MeTa/lylypruueckon
repepaboOTKK MeTanICo/iepyKalliX Py ¥ BTOPUUHOTO

ITKC-4.5
CBIPBS, @ TAK)Ke TI0JIyUeHUs] IEPBUUHOTO aTFOMHHUS
1(WTH) TIPOM3BO/ICTBA 000XCKEHHBIX aHOI0B U (WJTH)
JIMTEHOT 0 IPOM3BO/CTBA
[TKC-6 '0TOBHOCTb UCII0/Ib30BaTh (PU3UKO-
MaTemMaTUueCKWH amnmapar Npy pelleHuy 3a/ad, TKC-6.3

BO3HHUKAIOIIUX B XO/le M3yuyeHUs Tpoliecca
3/1eKTPOJIMTUYECKOTO TT0/TyYeHUs aTFOMUAHUS

1.2 B pe3ysibTaTe 0CBOeHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHAUKATOpA Pe3yabTaT 00yuyeHust
HHAUKaTOopa

3HaTh MaTeMaTHyecKre MprUeMbl
pacueTa paliOHa/IbHOTO COCTaBa
IIUXTBI, CO/IeP>KAII[UX JIeTKUe
MeTasl/ibl, ee MJIaBKU
YMeTb NMpoBOAUTE pacueThbl OaaHCOB
paboThI 37eKTpoM3epa C
WCM0/1b30BaHHMEM MaTeMaTHyeCcKoro
amnmapara
Bnapers MeToZaMu NIpOBe/ileHUEM
MeTa/l/Typruueckrix pacyeToB
00opyioBaHus [/ IPOX3BO/ICTBA
JIETKUX METaJlJIOB
3HaTb MEeTO/bI COCTaBJIEHUS
MaTepHaIbHbIX 0a/laHCOB B
MeTaJUTypIry JIeTKUX MeTajlioB,
pacueTa TeXHOJIOTHYECKUX MPOLIeCCOB
IleMoHCTpPHUpYeT CrIOCOOHOCTD T0JTyueHUs TJIMHO3eMa, (PTOPUCTHIX
OCYILIeCTBJISITh M KOPPEKTUPOBAThL | COJIeH,. yT/IePOAHbIX MaTepuasoB.
[IKC-4.5 TPOL{eCCHI TIO/TyUYeHUS TJIMHO3eMa, | YMeTb BbIIOJIHATh TeEXHOJIOTMYeCcKue
(bTOpPHUCTBIX COJeN, yTepOJHbIX | pacueThl MeTasllypruueckoro
MaTepuasioB obopyioBaHust
Bnajerb 0CHOBHBIMU MeTOAAMU
MaTeMaTUuecKoro amnrapaTta Ipu
BBITMIOJTHEHUU MeTaslTypruuecKux
pacuetoB (6a/laHCOB, MPOLIECCOB)

Ocy1ecTBisieT pacyeTsl B
[IKC-6.3 00/1aCTH MeTa/Typruu JIETKUX
MeTaJlJIOB

2 MecTo aucuun/IMHbI B cTpyKkTrype OOII

V3yueHune JUCLIMTIIMHBI «MeTalayprusi JieTKUX MeTa/uioB» 0a3upyeTcsi Ha pe3y/bTaTax
OCBOEHUSI  C/IEAYIOIIMX  AWUCIUIUIMH/TIPAaKTHK:  «MeTa/ulypruueckasi — TeTUIOTeXHHKa»,
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«ObopyzioBaHWe MeTa/JTypriyeckoro TIPOM3BOJCTBA M 3alllUTa META/UIOB OT KOPPO3UM»,
«Teopusi 3neKTpoMeTa/uypruyeckux rpoLeccoB»

HucuunivHa SIBJISIETCS Trpe/ilIeCcTBYIOLeM
«[Tpou3Bo/icTBeHHAasi MPAKTHKA: MPeAAUIIOMHast MPAaKTUKa»

ISt JIVCLIUTITMH/TIPAKTUK:

3 O0beM AUCIHMILTHHbBI

O6beM AuCIUIUTHHBI cocTaBiisieT — 4 3ET

TpyA0eMKOCTHb B aKaJeMHUYeCKHUX Yyacax
Bujy yue6Hoii paboTh1 (OpuH akageMUyeCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 7
OO0111ast TPYZA0€MKOCTh AUCIIATITHHBI 144 144
AyIUTOpHBIE 3aHATHS, B TOM YUCJIE: 64 64
JIEKLINU 32 32
nabopatopHbie pabOThI 16 16
TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 16 16
KoHTakTHasi paboTta, B TOM 4KC/ie 0 0
B (hopMe pabOThI B 37IEKTPOHHOM
rnHMOpPMaIMOHHON 00pa30BaTe/IbLHON 0 0
cpezie
CamocrosiTenbHas pabora (B T.4. 44 44
KYPCOBOE MPOEKTUPOBaHue)
TpyZ0eMKOCTb TPOMEXKYTOUHOM 36 36
arrecTalyuu
Buz npome)xyTOUHOM aTTecTalyu Jx3amen,
(MTOroBOrO KOHTPOJISI IO JUCLIUI/IMHE) Sx3amen, Kypcosas pa6ota Kypcosast
pabora
4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE M0 COAEP)KaHHUIO AMCLUTI/IUHBI
Cemectp Ne 7
Ne HaumeHoBaHHe HEKL[I/II/IB"ALI KOHT?;(};[ HOH paﬁonl:[l3 (CEM) CPC dopma
n/n PasAe/a u TeMbl Kon. Kon. Kon. Kon. TeKyrero
JUCLMILIAHBI Ne Yac. Ne Yac. No Yac. Ne Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
[IpousBozcTBO
TJIMHO3eMa U 23 OrTueT 1o
1 dropcosei, 1 4 ’ 4 ’ 8 1,2 8 3 10 naboparop
WCIO/Th30BaHKe Ho¥ pabore
OTXO/IOB.
IIpoussogcTBO Oruer o
2 AIFOMHHH, 2 4 > 6, 8 1,3 24 yaboparop
Mar’us U Jpyrux 7 N
JIETKHUX MeTaJ/1JIOB HoH pa60Te
Texnonorus
3JIEKTPOJ/IM3a TTHcEMeHH
3 KPHOJINT - 3 4 3 4 .
TJIMHO3eMHbIX bIM ompoc
PacIljiaBoOB




4 PadunupoBanue 4 4 Pedpepar
anMIOMUHUSL.
Mertannyprus .
5 BTOPUYHOI'O 5 4 2 10 Y CTHbIR
orpoc
aTFIOMUHUST
6 PecypcocbepexxeH 6 4 IuceMeHH
ve. bIii O1IpOC
ITonyuenne =
7 MarHust 7 4 4 4 Y CTHIH
orpoc
371eKTPOIU30M
YnpassieHnne TTvCEMeHH
8 KauecTBOM 8 4 Ny
Bl OIIPOC
TIPOAYKLIUH
IIpomesxyTounas OK3aMeH,
arrecrauys 36 KypcoBas
pabora
Bcero 32 16 16 80

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

Cemectp Ne 7

BTOPUYHOI'O a/TIOMHUHHA

Ne Tema Kpartkoe coaepxaHnue
1 [IpousBozCTBO Knaccudukarus criocoboB mpou3Bo/|CTBA IVIMHO3eMa.
ryimHo3eMa ¥ ropconeis, | [TonmyueHue rivHo3eMa 1o criocoOy batiepa.
WCTI0/b30BaHue 0TX0/10B. | [Ipor3BOACTBO rMHO3eMa Criocob0M CrieKaHUs.
[Tpou3BOACTBO TIMHO3eMa 110 CMELIaHHOMY CTIOCo0Yy.
ITpon3BO/ICTBO KPHUOIUTA KUC/IOTHBIM CTIOCOOOM.
[Tpou3BOACTBO KPUOJIUTA IL{€/I0YHBIM CTIOCOOOM.
[Tpowr3Bo/CTBO (PTOPUCTOTO a/FOMUHUSA, (PTOPUCTOTO
HaTpus U IPyrUx MeTas/uioB. Vcrionb30BaHre OTXO00B
[JINHO3eMHOT'0 NIPOM3BO/ICTBA U POU3BO/CTBA
dTopcosieli BO BTOPUUHOM TiepepadoTKe.
2 ITpoussozcTBO TeopeTrueckre OCHOBBI 3JIEKTPOJTUTAUECKOTO
aTFOMUHUS, MarHus U crioco6a ToJTyueHust amFOMUHMS. JTUThe afOMUHUS U
JPYTUX JIETKUX METa/VIOB | ero CrulaBbl. DJIEKTPOTEPMUS a/IFOMUHUS U €ro
criaBoB. MeTtannyprusi Marausi. [Iporu3BoacTBO
MarHusi TepMUUeCKUMHU criocobamu. MeTasnyprust
JUTHS ¥ Oepususl.
3 TexHosorus snekrponsa | DU3MKO-XUMHAUECKUE XapaKTePUCTUKU 3/IEKTPOJIUTA U
KPUOJIUT - TJINHO3eMHBIX | €er0 KOMIIOHEHTOB. DJIEKTPOJIM3 KPUOUT-
pacriaBoB [VIMHO3eMHbIX pacriaBoB. KOHCTpyKLys
3/IeKTPOJIM3€POB U TeXHOJIOTUS IpolLiecca
3JIEKTPO/IM3a.
4 PadunrpoBaHue CBolicTBa ¥ IpYMeHeHUe a/IFOMUHUST BBICOKOM
aTFOMUHUSL. YUCTOThI. JNIEKTPOIUTAYECKOe padMHUPOBaHUE
aIFOMUHUS. DJIeKTPOJIU3€ePbI /i paPUHUPOBaHUS
AJTFOMHUHUS.
5 Mertannyprus N3BneueHue aitoMUHUS 13 aTFOMUHUEBO-KPEMHHUEBbIX

CIJIaBOB Y U3 a/IFOMUHUEBBIX JIOMOB. VI3BeueHue
AIIFOMUHUS U3 3/1EKTPOTEPMUYECKHX CI1/IaBOB.
CaoticTBa 1 06/1aCTH NTPUMEHEHHsI aTFOMHUHUEBO-
KPEeMHUEBBIX CIU1aBoB. [leun asis
BBINJIABKUBTOPUUHOIO a/IFOMUHUSI.

4




6 PecypcocbepeskeHue. CHwKeHue 10Tepb IJIMHO3eMa TP ero por3BO/CTBe
111eJI0YHBIM CIIOCOO0M. Y TH/IH3aLUsT
dbTopCoiepKallX coe/IMHEHUIM B OTXO/SIINX ra3ax.

7 [TonyueHue mMaraus PU3UKO-XUMHUYeCKUe CBOMCTBA OCHOBHBIX

3/1eKTPOJIN30M KOMITOHEHTOB U COCTaB 3/1eKTpo/MTa TexHosorus
3JIeKTPO/IM3a XJI0pUA0B Maruus. KoHCTpyKuys
MarHueBbiX BaHH. PadvHrpoBaHre YepHOBOI'O MarHusi
8 YripaBneHue kauectTBOM | TeXHUKO-35KOHOMHYeCKHe TT0Ka3aTesy MPOU3BO/CTBa

npoayKuuu d/IOMHWHHA 1 MdI'HUA. ABTOMaTI/IBaL[I/IH TMMPpON3BOACTBA

Y yTipaB/ieHHe MeTasTypruuecKiMH IpoLeccamu

4.3 IlepeueHb /1abOPaTOPHBIX PadoT

Cemectp Ne 7

HaumeHoBaHHe /1a00paTOPHO PadoThI

Ko/1-Bo akajieMmuuecKux
4acoB

[MTonyueHue TMIHO3eMa U3 OOKCUTOB CITIOCOOOM
CIIEeKaHMSI

2

CryieHve KpUoJiTa

[TosiyueHrie BTOPUYHOTO KPHUOJIUTA

I1naBKa aJrOMHUHMSA U €r0 CIIJIaBOB

OnpejeneHve 3HaYeHUN TUTEUHOMN ycaJKu
AJTFOMUHMS M €r0 CIIJIaBOB

N RN

MoauburipoBaHye aFOMUHHUEBOTO CIUIaBa U
WCCJIeIOBaHHUE €r0 CTPYKTYPhI ONTHUYECKUM
criocobom

4.4 TlepeyeHb NPAaKTHUECKHX 3aHATHHN

Cemectp Ne 7

Koi-Bo akajeMuueckux

Ne TeMbl IPAaKTHUECKUX (CEeMHHAPCKHUX) 3aHATHI
JacoB

1 I'ugpoxumuueckrie MeTO/IbI MOTyYeHUs TIMHO3eMa 4
13 aJIFOMUHUEBBIX DY/

9 TepMuueckrie MeTO/ibI TIO/TyUeHHs TJIMHO3eMa U3 4
ATIFOMUHUEBBIX DY/

3 HarnpskeHue pa3ioykeHHs KpUOJIAT-T/TMHO3eMHbIX 4
PAaCIJIaBOB | CIIOCOOBI €ro orpe/ieieHust M pacueTa

4 MeTo/ibl 1o/TyueHusi 6€3BOTHOTO X/IOPH/Ia MarHUst 4

4.5 CamocrosiTes1bHasi padora

Cemectp Ne 7

Kos-Bo dKadJleMHUUYeCKHuX

(s1abopaTopHbIM paboTam)

Ne Bup CPC
yacoB
1 Harmrcanue KypcoBoro mpoekTa (paboThbl) 14
2 Hanwmcanue pedepaTta 10
3 [ToaroTOBKA K NIPAaKTUYECKUM 3aHSTHSIM 20




B xo/ie mpoBezieHUst 3aHSATUM 110 JUCLUTIIMHE UCTIOJb3YIOTCS Ceyollie MHTePaKTUBHbIe
MeTo/bl 00yueHus: [Inuckyccust

5 IlepeueHb yueOHO-MeTOJUUECKOT0 00eciedeHUsl JUCLUTLTMHBI
5.1 MeToanueckue yKa3aHus /1A 00y4arOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI

5.1.1 Metoauueckue yKa3aHus AIA o0yuarommxcs 1o KypCOBOMY
NMPOeKTHPOBAaHUIO/padoTe:

MerTannyprus ierkux MeTaaaoB: MeToarueckue yKa3aHusi M0 BbIMOTHEHUIO KYPCOBOM
pabotsi /Coct.:0.B.Benoycoa — pkyTck: U3a-so UPHUTY, 2014. — 10 c.

5.1.2 MeToauueckue yKa3aHHus /i 00yUJarOIUXCA M0 NPAKTHYECKHM 3aHSATHAM

MeTannyprus Jerkux MeTaaaoB: MeToaruyeckue yKa3aHUsi M0 BbIMOTHEHUIO MMPaKTUYeCKUX
pabor [3nekTpoHHbIi pecypc]/ CoctaBurenu: B.1.Ceapix, O.B.benoycosa — MpkyTck: M3a-Bo
NpI'TY, 2007. — 28c.

5.1.3 MeToauueckue yKa3aHus /i 00yUYaroIUXCA 10 J1adDopaTOpHbIM pabdoTam:

bpuukun B.H., Cu3sakos B.M. Metajutyprus 16rkux MetasuioB. [Ipou3sBoACTBO a/ltOMUHUA U
MarHusi: JlaboparopHbiii mpakTUKyM. CaHKT-ITeTepOyprckuii rocyiapCTBeHHbIN TOPHBIN
MHCTUTYT (TexHuueckuii ynusepcuret). CI16, 2005. - 88 c.

5.1.4 MeToauueckue yKa3aHus /IS 00yUYaloIUXCA M0 CaMOCTOATeTbLHOM padoTe:

MeTanyprust 1erKux MeTaljioB [ D/IeKTPOHHBIN pecypc] : MeTouueckue yKa3aHUs Ji7ist
CaMOCTOsITe/IbHOM paboThI TI0 HarpasieHuto 22.03.02 "MeTtautyprus' 04HOM U 3a0UHOU hopm
obyuenusi / IpKyT. Hall. ucce[]. TexH. yH-T, 2018. - 14 c.

WpKyTCcKuii HallMOHA/IbHBIN UCC/Iel0BaTeIbCKUM TeXHUUeCKUM YHUBEPCUTET : O(ULl. CaMT. —
URL: https://el.istu.edu/course/view.php?id=4619

6 DoHj OLEHOYHBIX CPeACTB A/ KOHTPOJIA TeKylleil ycleBaeMOCTH M TPOBeJeHHUs
NMPOMEeXYTOYHOM aTTeCTaluy Mo JUCHMUIIUHE

6.1 OneHOYHBIe Cpe/CTBa /I/Isl IPOBe/JeHUs TeKYIIero KOHTPOJIsS
6.1.1 cemectp 7 | OTuet no s1abopaTopHOI padoTe
Omnucanue nponeaypel.

ITepex ripoBeieHHeM J1abOpaTOpPHBIX PabOT Bce oOyuvaroiuecst 06s13aHbI 03HAKOMUTBCS C
TIpaBWJIaMU OXPaHbI TPy/la U CTPOTO MX BBIMOJ/HAT. K BHIMO/IHEHHIO 1ab0paTOPHBIX PabOT
JIOTYCKArOTCsI 00yYaroIecs, poC/yIIaBIiie MHCTPYKTaXK 110 TeXHUKe 6e30MacHOCTH U
C/leJlaBIle COOTBETCTBYIOILYIO 3aIMCh B KypHase 1o Th B ayauTopuu, npeHa3HaueHHOU /151
TIpOBe/IeHus TabopaTOPHBIX PabOT 10 AAHHOW AMCIIUTUIHE.

[Tpumep 3aganus: JlabopaTopHas pabota «IlomydyeHue ryiiHO3eMa U3 OOKCHUTOR 10 CTIOCO0Y
CIIeKaHHA»

Llesib paboThl: M3yueHue XMMHU3Ma M OCHOBHBIX CTaZIUi MMOJTyUeHHs TIMHO3eMa U3 OOKCHUTOB T10
criocoly crieKaHusi C BOCIIPOU3BeIeHHeM B JTab0PaTOPHBIX YCJIOBUSIX €r0 OCHOBHBIX TepeierioB.
OcBoeHre MeTOJVKH PaCyeToB.

Ortuet o paboTe JO/KEH COZep>KaTh:

1. TUTYJIBHBIN JIUCT C YKa3aHKEM Ha3BaHUs 1ab0paTOPHOM paboThl, haMUTUKM U UHULIUATIOB

6



WCTIO/THUTEJISE PaOOThI, ero yueOHY0 TPYIIY U MperofaBaresis, BeyIero jabopaTopHbie
3aHATHS.

2. Llesb paboTHI, KpaTKOE TEOPETUYECKOE OTMTHUCAHKE TTOTyUYeHUs TITMHO3eMa U3 OOKCHUTOB
Croco6oM CrieKaHusl.

3. cxo/Hble faHHbBIe (COCTaB OOKCHTA, U3BECTHSIKA, COJIBI).

4. Pacuet mmxThl Ha 10 T 60KcuTa (OrpesiesieHre KOJMUeCTBa CO/bl, M3BeCTHSIKA JIJis
CBSI3bIBaHUSI OKCH/IOB aJIFOMHUHUS, )Kesle3a, KpeMHHUSI U TUTaHa B COOTBETCTBYHOLME COeJUHEHNS ).
5. TTopsi/10K BBITIOSTHEHHUsT pab0ThI, CXeMbl YCTaHOBOK U TEXHOJIOTMUeCKHe apaMeTphl
TMpOLIeCCOB.

6. PacueTr KonmyecTBa crieka 1 ero COCTaB T0 OTAebHbIM coefiuHeHusIM (%).

7. Pacuer 111es10u¥ Ha Bblllle/lauvMBaHye CIieKa.

8. Pacuet ToBapHOro Bbixo/a riMHo3ema (%).

3anucK 0/KHBI BECTUCh YeTKO M aKKypaTHO, 0e3 COKpallleHUs CJIOB, Ha OZJHON CTOPOHE JTUCTa
dbopmata A4.

KoHTpo/ibHBIe BOIIPOCHL:

1. [Touemy crnocob criekaHusi MOXKeT ObITh IPUMEHUM K JIF000MY BUJY a/IFOMUHUEBOTO ChIPbSI?
2. VI3 KaKuX OCHOBHBIX KOMIIOHEHTOB I'OTOBUTHCS IIIMXTA?

3. KakoBbI OCHOBHBIE COCTaBJIAIOLME CIIeKa, ITPU KaKUX TeMIlepaTypax 3aBepliaeTcs UxX
obpa3oBaHue?

4. YTO NpOUCXOAUT C OCHOBHBIMU KOMITOHEHTaMH CIleKa IpY ero Bblllje/lauiBaHUM?

5. Kakue amnmnapaTel IPUMEHSIOTCA [1JIs Bblllje/lauBaHUM CrieKa?

6. Kakve coeHeHUs SIBJIIFOTCSI UCTOUHMKOM I10TePhb [JIMHO3eMa U 11je/104mn?

7. Kak ocyujectssieTcs rpoiiecc 00ecKpeMHHBaHUS aFOMHUHATHOTO PacTBOpa?

8. B uem cymiHocTh KapOOHU3AIUK?

9. B KaKuX 0Tpac/Ax NPOMBIIIEHHOCTH UCII0/Ib3yeTCs [JINHO3eM?

10. Kakue TpeboBaHUs TIPebSIBIISIOTCS K MeTa/TyprudecKomMy TJIMHO3eMy?

Kpurepumu onjeHuBanus.

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

6.1.2 cemecTp 7 | Y cTHBII onpoc
Omnucanue nponeaypel.

[Tocne n3yueHus: TeMsl (paszesia) 0OydJarolecs IPOXOAAT YCTHBIN ONPOC, 3aKPerisis 3HaHHUS,
TI0JTyYeHHbIe Ha JIEKI[MOHHBIX U TIPAaKTUYeCKUX 3aHSTHSX, a TAK)Ke TIPH CaMOCTOSITe/TbHOM
M3y4yeHUU MaTepuara.

B MeToanueckux yKa3aHUsIX MPUBe/IeHbI TeMBbI [IJIsi CAMOCTOSITe/IbHOTO U3yUeHUsl pa3ziesioB
Kypca ¥ peKoMeH/[yeMasi iuTepaTypa. VI3yuaTb MaTepran peKOMeH/yeTcs T10 TJlaBaM yueOHMKa
(yuebHOTrO MoCco6usT) HEMIOCPeICTBEHHO Tepe/] eKI[Hel 1Mo AaHHo# TeMe. CrielyeT MPOUKTaTh
BeChb MaTepuas TeMbl, He 3aTPOHYThIN Ha JieKLMW. Ha jieKiyu 1o TeMe, yKa3aHHOM A/ist
CaMOCTOSITe/ILHOT'O U3yueHHs], TIperio/jaBaTe/ib [POBOAUT YCTHBIHM OTpocC (BLIOOPOUHO U3
o0yuJaroIuxcs).

Borpocsr 151 KOHTpOJIs (Ha TipuMepe TeMbl «[loydyeHrie MarHust 371IeKTPOTU30M»):

1. TexHosOTMYECKHE CXeMbl TIOATOTOBKU ChIPbS A1JIs TIO/IyUeHHUsl MaTHUsL 37IeKTPOJIA30M.
[Tpon3BOACTBO XJIOPH/Ia MarHusl.

2. ®U3MKO-XMMHUYeCcKre CBOMCTBA /IeKTPOJIMTa MarHWeBbIX BaHH (T1JIaBKOCTh, YIIPYTOCTh TIapoB,
TJIOTHOCTD, BSI3KOCTh U 3JIEKTPONPOBOAHOCTH). HarpsbkeHue pa3ioykeHusl.

3. TIpuHImIT BeIOOpa parjioHa/ILHOTO COCTaBa 3/IeKTPOJIMTa MarHUeBbIX BaHH. OCHOBHBIE U
1o6oYHbIe MPOLIeCChl Ha KaTo/le U aHO/e.



4. KOHCTPYKLMSI 37IeKTPOJIN3€ePOB /ISl TO/TyueHrsl Maravsi. BaHHbI ¢ GOKOBBIM, BEDXHUM U
HIDKHUM BBOJIJaMH aHO/IOB, ¢ Aradparmoii u 6e3 Heé. CorocTaB/ieHue TToKa3aresei paboThl.

5. TexHOI0THS 3/IeKTPOIUTUYECKOr0 110J/IyyeHus Maruus. [luranue BaHH. M3BieueHue Maraus,
0TpabOTaHHOTO 3JIeKTPOJINTA, 1IlJIamMa U UX JlaibHelI1as iepepaboTKa.

6. MexaHu3aLus 1 aBTOMAaTH3alys oreparyii 00CTy>KMBaHUsI MarHUeBbIX BaHH. OCHOBHBIE
TI0KasaTesIy MpoLecca 3/1eKTPOoJInu3a.

7. PadgunrpoBanue Maruusi. CTaHgapT Ha MarHuil. [Ipumecu B MarHuu-coiplie. PadpuHupoBanue
reperiaBKou ¢ (pyirocaMu.

8. [TonmyyeHre MarHus BbICOKOM YMCTOTHI. DJIEKTPOJIUTUUECKOe pahrHUpOBaHMUe.

KpuTepuu oneHUBaHMA.

OO6yuaroruiics MoJIHO pacKpbIBaeT BOTIPOCHI, TTOKa3bIBaeT 3HaHUe MeTa//Typruu MarHust
MeTaJlJIOB U OCHOBHBIX TEXHUKO-9KOHOMHUUYECKUX MOKa3aTesiell, akTUBHOe yuacTHhe B OMpoce.

6.1.3 cemectp 7 | IIucbMeHHBIH 0IIPOC
OmnucaHue npoueaypsbl.

[Mocnie n3ydenust TeMbl (pasziesna) oOyyaromyecs MpOXOAST MMCEMEHHBIN OTPOC, 3aKPeTLisis
3HaHMS, MOJyUYeHHbIe Ha JIeKLMOHHBIX Y TTPAKTUYECKUX 3aHATUSX, & TaKXKe MPU
CaMOCTOATe/IbHOM M3yUYeHUU MaTepuaa.

Boripocs! ay1s1 KOHTposi (Ha rnpuMepe TeMbl «[Ipon3Bo/ICTBO r/iMHO3eMa U (hTopcosiel,
WCII0/Ib30BaHUEe OTXO/0B»):

1. [Ipou3BoacTBO r/1MHO3éMa B Poccuu. Pyibl amtoMUHYs.

2. TTpou3sBo/cTBO ryiMHO3éMa criocobom batiepa. [TpyuHIMTaTbHAS TEXHOIOTMUECKast CXeMa.
3. ABTOK/IaBHOE BbilIle/lauMBaHre OoKcruTa. OCHOBHBIE PeaKLMU TPH BbIIIe/IaunBaHUH.
Anmnapartsbl /7151 BbIllle/IauMBaHUsI.

4. BnusiHYe pa3/MuHbIX (AKTOPOB Ha aBTOKJ/IAaBHOE BhIlI[e/lauvBaHle OOKCHUTOB.

5. TexHOJ/IOTHS1 aBTOK/IABHOTO BbIllle/lauMBaHUsI O0OKCHUTOB.

6. OT/esieHre ¥ IPOMBIBKA KPACHOTO I1/aMa TP aBTOKJ/IaBHOM BBIII[e/IaUBaHUN OOKCHUTOB.
7. BoIKpyunBaHue (JeKOMIT03ULMsI) alFOMAUHATHBIX PaCTBOPOB.

8. KanbLHams ruipokcr/ja amtOMUHKS.

9. ITpon3BoCTBO I/IMHO3éMA CIOCcOO0M criekaHusi. [IpUHIUITHATBEHAS TEXHO/IOTUeCcKast cXema.
10. TTporjecchs! TPy CITeKaHUKA OOKCHUTOBOM LIHUXTHI.

11. TIporjeccsl Mpu Bbllje/Iau¥BaHUU a/IFOMUHATHOTO CIieKa.

12. ObeckpeMHHMBaHHE aTFOMHUHATHBIX PaCTBOPOB.

Kpurepumu onjeHuBanus.

OOyuaroIecst IOJTHO PaCKPHIBAOT BOIIPOCHI, TOKA3bIBAIOT 3HAHUE META/ITyPriH JIETKUX
METaJI/IOB U OCHOBHBIX TEXHUKO-3KOHOMHUUECKHX TT0Ka3aTesiel, PellatoT Npe/JioyKeHHbIe
TIperiofiaBaTesieM 3a/lauu.

6.1.4 cemectp 7 | Pepepar
Omnucanue npoueypsl.

VHauBuyanbHOE CaMOCTOSITe/TbHOE BHITIOJTHEHHE IMMCbMeHHOUM paboThl (pedepaTa) 110
Tipe//I0yKeHHOW TeMaTUKe C UCTI0J/Ib30BaHUeM TlepeuHsi peKOMeH/yeMbIX TUTepaTyphl U
MH(POPMAaLIMOHHBIX pecypcoB. B Hauase cemecTpa 00yyJaroLuiics BbIOMpaeT OfHY U3
Tipe//I0XKeHHBIX TeM [/l HarucaHus pedepaTta (CoriacHO MOPsSiAKOBOMY HOMEPY B CITUCKe
rpyrriel). [Tocsie caMoCTosITeTEBHOTO U3yUueHUs peKOMeH/IyeMOi TUTepaTyphl Ha Moc/ieHen
HeJlesle cemMecTpa CTYZJeHT J0JDKeH Mpej0CTaBUTh Mpero/iaBaTesito OTYETHBINA JOKYMEHT 110
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JAHHOMY BH/ly CaMOCTOSITe/TbHOW paboThI B Bujie pedepara (TeKCT pedepaTa AODKeH ObITh
BBITIOJTHEH ¢ riomoiieio 1K, Ha yiictax 6esoit 6ymaru dopmara A4).

[TpumepHas TemaTuKa peceparos

1. CoBpeMeHHbIe MeTO/IbI [I0JyYeHUs] HaTPUs.

2. CoBpeMeHHbIe MeTO/Ibl IOy YeHUs Kalus.

3. CoBpeMeHHbIe MeTO/bI MOJTyYeHUsI JIUTHUS.

4. CoBpeMeHHbIe METO/IbI TIOTyUeHHsT Oapusl.

5. CoBpeMeHHOe COCTOSIHWe MeTasllyprud pyouvs.

6. CoBpeMeHHOe COCTOsIHMe MeTa/UTypruu (paHLusl.

7. ABTOMaTM3UpOBaHHasi CUCTeMa YIIpaBJIeHus IIPOLIeCCOM 3/1eKTPOJIN3a KPHUOJIUT-TJIMHO3eMHbIX
pacIuiaBoB

8. Knnaccugukarysi 1erkvx MeTauioB M OCHOBHbIE TEXHOJIOTMUECKHe TIPOLeCChl UX
NIPOM3BO/CTBA.

9. [Ipou3BogcTBO amomMuHus B Poccun. KpynHelie poccuiicKye aTtoMUHUEBbIE KOMITaHUU.
10. CpIpbé 114 MOMy4YeHNs a/lFOMUHUEBO- KDEMHHEBOTO CI1/IaBa 3/IeKTPOTePMUUeCKUM
CrIoCcoO0oM.

11. BeIniaBka atOMMHHAEBO-KPEMHHUEBOI'O CIIaBa B [yTOBOU 3/1eKTPONeYH.

12. PadviHvpoBaHue amtOMUHUEBO-KPEMHHUEBOTO CI1/1aBa.

13. CeIpbé f/1s1 IpOM3BOACTBA MarHus.

14. TlonyyeHrie MarHusi U3 MOPCKOM BO/IbI.

15. TIpon3BoACcTBO MarHus 13 KapHamTa. [IpyHIMnanbHble TeXHOIOTUYeCKUe CXeMBl.
16. DJ1eKTpOJIM3 KapHa/l/IUTA.

17. TIpon3BOACTBO MarHusi CUJIMKOTePMUUECKUM criocobom. ITporiecc-Magneterm.

18. [IpumMeHeHUe MUTHS U €70 COeJUHEHU B TTPOMBILLIJIEHHOCTH.

Kpurepumu onjeHuBanus.

[TostHOTa pacKpbITHsL TEMBI, TIpejjlaraeMoi [/l HanvcaHusi pedepaTa; repeyeHb UCTO0Ib3yeMbIX
VICTOYHMKOB Y YPOBeHb KOMIWITUBHOCTH [0 TeMaTHKe; KaueCTBO 0()OpMJIeHUs

6.2 OneHoyHbIe cpe/CTBa /I IPOBe/ieHHsl IPOMEXyTOUHOM aTTecTalui

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

CpeactBa
(MmeToabBI)
NupukaTop JoCcTHXXKeHMs
KoMIeTeHIH Kpurepumn onjeHnBanus OLleHMBAHHUsA
NMPOMe)KYyTOYHOH
aTrTecTanyu
[TKC-6.3 MOXXeT WCII0/Tb30BaTh ¢busuKo- | 3alUTa KypCOBOM
MaTeMaTHUeCKU# ammapar NPy pelieHuH | paboThI
3a/lay, BO3HUKAKOLIMX B XOJe U3yuyeHUus
TIpOLIeCCoB TIPOU3BO/ICTBA JIETKHX
MeTaJ/lJIOB
[IKC-4.5 3HaeT TMPOM3BO/CTBEHHbIE T[I0Ka3aTesu | YCTHOe
MpOLIeCCOB  TIONyYeHUs  TJIMHO3eMa, | cobecesioBaHUe TIO
(bropucThIX coJieu, yIJIePOJHBIX | BOIPOCaM
MaTepuasioB;  DeXWMbl  IPOBeJeHUs | SK3aMeHa
TEeXHOJIOTUUeCKHUX oreparui.
YcraHaBnMBaeT, OOBSCHSIET OCHOBHBIE
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MOXeT

TIPOLIeCCOB
METaJIIOB.

OCYyILIeCTBJ/IEHUA

MIPUYMHBl HApYIIEHWs TeXHOJIOTUH
KOPPEKTHUPOBAaTh
BUsIIOIe Ha 3((eKTUBHOCTH pabOoTHI
npe/npUsTHS.
OCYIIeCTBIISIET BBIOOP 000pyA0BaHUS 1151
TeXHOJIOTUYeCKUX
JIeTKUX

O060CHOBaHHO

TIPOM3BO/ICTBA

rapaMeTphl,

141

6.2.2 TunoBble OI|eHOUYHbIE CPeAACTBA MPOMEXXYTOYHOM aTTecTaliu

6.2.2.1 Cemectp 7, TumnoBble oLileHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110

JUCIUIUTHHE

6.2.2.1.1 Onucanue npoueaypsl

OK3aMeH MPOBOAUTCS B BU/le COOeceZioBaHUs 110 BOMIPOCAM SK3aMeHaIlMOHHOTo OusieTa.

IIpyimep 3aaHus:

AstoMUHUEBbIE PY/bl, XMMUUYECKU 1 MUHEpaoruyecKuii cocTaB. TeXHUKO-9KOHOMUUeCKast
OLIeHKa OT/e/IbHbIX BU/IOB ChIPBSI.
[Tpou3B0/ICTBO KPUOJIUTA I1I€JIOUHBIM CITIOCOO0OM. XUMUSI, TEXHOJIOTHS U arlraparypa.
[TpeumyiiecTBa U HeJOCTaTKU.
[TosyueHure MeTa/NTMUECKOTO MarHus. Teopusi M TeXHOJIOTHS 37IEKTPOJTUTUUECKOTO CrIocoba U
KapboTepMHUeCKUX METOZOB TIOTyUeHHs] MarHusl. _

6.2.2.1.2 Kpurepuu orjeHUBaHUA

IMPpOYHOE yCBOEHHE

IMMpOYHOEe yCBOEHHE

3HaHUU B 00/1aCcTU

Y poBerBopuTe/IbH
O1/uHO Xopouro o HeypoBieTBopuTe/1bHO
[JeMoHCcTpUpyeT [eMoHcTpUpyeT [JeMoHCTpUpyeT [JeMoHCcTpUpyeT
riiybokoe u JIOCTaTOYHO yCBOeHHe 0a30BbIX OTCYTCTBHE

3HAUUTEIHLHOM YacTU

3HaHUH B 00/1acTH | 3HAHWM B 00/1aCTH TTPOU3BO/[CTBEHHBIX 3HaHUH B 00/1acTH
MIPOM3BO/ICTBEHHBIX | MPOW3BOZCTBEHHBIX TioKasarese TPOM3BO/ICTBEHHBIX
ToOKa3aTesiei roKasaTtesiei TIpUMeHsIeMbIX B ToKa3aTesiei
MpUMeHsIEMbIX B TPUMeHsIeMbIX B MeTaJlTyprUu JIeTKUX MpUMeHsIEMbIX B
MeTaJUTypruu MeTa/UTypruu MeTaslIoB MeTaJUTypIruu JIeTKUX
JIeTKHX MeTaJllIoB JIETKWX MeTaJlJIoB TeXHOJIOTUUeCKUX MeTaJlIoB
TEXHOJIOTUUECKUX | TEeXHOJOTUYeCKHX | TIPOIeCCOB; PEXKUMBI TEXHOJIOTHUeCKUX
TMIPOLIeCCOB; TIPOLIeCCOB; TIpOBe/IeHUsT TIPOLIECCOB; PEXXUMBI
PE>KUMBI PEXXKUMBI TeXHOJIOTHUeCKUX TIPOBE/IeHUS
MpOBeZleHusI TIpOBe/ieHusI ornepauuii. Cioco6eH TeXHOJIOTUUeCKUX
TEXHOJIOTUUECKUX | TEeXHOJIOTHYeCKUX JIOTTyCKaThb oriepauuii. [lomyckaer
orepaLui. orieparuii. CylLlleCTBeHHbIe CyIIeCTBEeHHbIe OINOKU
[TokasbiBaeT CriocobeH He HeTOYHOCTH B B YCTaHOBJ/IEHUH U
CIIOCOOHOCTh JIOTyCKaThb 00BbsICHEHUH 00BbsSICHEHUM OCHOBHBIX
yCTaHaB/IMBaTh U CyIIleCTBEHHBIX OCHOBHBIX TIPUUYMH TIPUYMH HapyIIeHUs
0OBSICHATH HETOYHOCTel B Hapyl1leHUs paboThI paboThI
OCHOBHbIE 00BSICHEHUHN MeTaJUTypriuuecKux MeTa/UTypruuecKux
TIPUYMHBI OCHOBHBIX IIPUYMH TIPOLIECCOB. niponjeccoB. He
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HapyIIeHus: paboThI
MeTasuTyprudeckux
TIpOLIeCcCoB. 3HaeT
rapaMeTphl,
B/IMSIIOIIIVIE Ha
3¢ (eKTUBHOCTD
paboTHI
TIpeATIPUSITYS, a
TaK>Ke /Ihara3oHbl
WX OMTHUMaJIbHBIX
3HaueHUM.
O6ocHOBaHHO
OCYIIIeCTBIISIET
BLIOOD
obopy/j0BaHuUs /1/1st
OCYIL[eCTBJ/IeHUSI
TeXHOJIOTUYeCKUX
TIPOLIECCOB
TIPOM3BO/ICTBA
JIeTKUX MeTaJl/IoB.
IIpaBuisHO
WCTIONb3yeT
¢busuKo-
MaTeMaTHueCKui
arrapar rnpu
pellieHUH 3a7iay,
BO3HUKAIOIIVX B
X0/le U3yUeHust
TIPOLIeCCOB
3J1IeKTPOTUTUUECKOT
0 TIO/TyUeHust
JIeTKUX MeTaJl/IoB.

HapyIeHs pabOoThI
MeTaJlTypruueckrux
niporieccos. He
3aTpy/JHseTCs B
BbIOOpE
obopyJoBaHus 175t
OCYILleCTB/IEHUS
TEXHOJIOTMUeCKUX
TIPOL{eCCOB
MpPOM3BO/CTBA
JIETKHX METaJlJIOB.
[TpaBuibHO
VICII0J/Ib3YeT
busuKo-
MaTeMaThueCKui
amnmapar npu
pelleHnH 3a/ay,
BO3HHMKAIOIIUX B
X0/le U3yUeHust
TMpOLIeCCOB
3J1IEKTPOIUTUYECKOT
0 TOJTyYeHuUs
JIETKHX METaJlJIOB.

UcneiTbiBaeT
3aTpyJHEeHUs B
BbIOOpE
obopyoBaHus /s
OCYILleCTB/IEHUS
TeXHOJIOTMUeCKUX
TIPOL[eCCOB
TPOM3BO/ICTBA JIETKHX
MeTasljIoB.
OrpaHruuyeHHO
WCTO/b3YyeT (PU3UKO-
MaTeMaThUueCcKUu
arrapat npu
pellieHny 3a7ady,
BO3HMKAIOIIINX B X0/ie
V3y4eHHs MpOoLIeCcCoB
3JIEKTPOJIUTUYECKOT O
T0JIyYeHHs] JIETKUX
MeTasljIoB.

JI€EMOHCTPUPYET
yCBOEHHEe OCHOBHBIX
3HaHUH B 00/1acTH
TIPOM3BO/CTBEHHBIX
ToKa3aTesen
MPUMeHsIEMBIX B
MeTaJUTypTrUu JIETKUX
MeTaJIJIoB
TEeXHOJIOTMUeCKUX
TIPOLIECCOB; PEXKUMBI
TIPOBE/IEHUS
TEeXHOJIOTMUe CKUX
orneparuii. CriocobeH
JIOTTyCKaTh
Cyll|eCTBeHHbIe
HETOYHOCTH B
YCTaHOBJIEHUH U
00BSICHEHUM OCHOBHBIX
TIPUYMH HapYIIeHUS
paboThI
MeTa/UTypruuecKux
TIPOLIeCCOB.
UcnbiThIBaET
3aTpyJHEeHUs B BeIOOpe
obopyoBaHus /17151
OCYIIIeCTB/IEHUS
TeXHOJIOTMUeCKUX
TIPOL[eCCOB
TIPOM3BO/ICTBA JIETKUX
MeTa/yioB. He
UCTIOMb3YeT (PU3UKO-
MaTeMaTUYeCKUH
arrapar Tpy peleHuu
3a/]a4, BO3HUKAIOII[MX B
X0/le U3yUeHUst
TIPOL[eCCOB
3/1IeKTPOJIUTUUECKOTO
TIOJTyYeHHsT IETKUX
MeTaJIIoB.

6.2.2.2 Cemectp 7, TunoBbie oLleHOUHbIE CPeACTBA A/IA KYPCOBOi padoThl/KypCOBOro
NMPOEKTUPOBAHUA N0 AUCHHILIMHE

6.2.2.2.1 Onucanue npoueaypsl

B Hauase cemecTpa CTy/ZieHThI BBIOOpa TeMY KypCOBOM pabOoThI, COT/IACOBBIBAIOT TEMY C
PYKOBO/IUTE/IEM, COCTABJISIFOT I/1aH PabOThI, IPOBO/ISAT MTOUCK Y aHA/IU3 JINTEPATYPHBIX
WCTOYHHKOB, MO/[TOTaB/IMBAIOT TEOPETUUECKYIO U MPAaKTHUeCKOUM YacTH, 0opMIISIFOT paboTy,
TIpeJl0CTaB/ISIIOT NperojaBaTe/Ito [/ IPOBEPKU 1 B KOHLe CeMeCTpa 3allMIIatoT.

IIpyimep 3aaHu:
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OO UTA, WN -

. [Iponjeccel ¥ anmnaparsl Bblllle/lauMBaHUsl TJIMHO3eMCO/|ePyKall{ero ChIPbSI.

. [Ipouieccel 1 anmapatbl TEXHOJIOTHM MTOy4YeHUs [JIMHO3eMa IyTeM CIleKaHUSl.

. [Ipornjeccel ¥ annapartbl TEXHOJIOTHU 10/TyUeHUs [JIMHO3eMa PyAHOTePMUUECKUM Iy TeM.
. [Ipouieccel 1 anmaparsl 371eKTPOMETaLTypruueckoro noayyeHus altoOMAHKS.

. [Iponjeccel ¥ anmapaTtbl T€XHOJIOTHU M10/TyUeHUs aTFOMOKPEMHUEBBIX CI1/IaBOB.

. [Ipouieccel 1 anmapatbl TEXHOJIOTHH 3/1eEKTPOMETa/TyPruuecKoro nojyuyeHusl MarHusl.

. Ipotieccy! 1 anmapaThbl TEXHOJOTUH KapOOTePMHUYeCKOT0 TI0TyueH!sT MarHusl.

. [Ipouiecce! 1 anmapatbl TEXHOJIOTMM CUJTMKOTEPMHUYECKOT0 MOTyYeHs] MarHusl.

. [Ipornjeccel 1 anmapartbl TeXHOJIOTHU 3/1eKTPOMEeTa/I/TyPruyecKoro rnojyuyeHust HaTpusl.

10. IIporecce! ¥ anmapaThbl TEXHOJIOTUU 3/1eEKTPOMETa/ITyPrUuecKoro MnoayyeHus! Kaaus
11. TTpouieccel U anmnapaThl TEXHOJIOTMU PapUHHMPOBaHUS JIETKUX METa/l/IOB.

A Take pacueTHas 4acTh (110 BApMaHTaM) — pacyeT BeTKHU INapasiiesibHoi cxembl (baviep-
CrieKaHue) MpU MPOU3BO/ICTBE IJIMHO3eMa.

6.2.2.2.2 Kpurepum orjeHUBaHUsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
Moxert He B nosHoOl Mepe Cnabo ucnonb3yeT He moxer
WCII0/Ib30BaTh VICII0JIb3yeT ¢busuKo- WCM0/1b30BaTh (U3UKO-
¢busuKo- busuKo- MaTeMaTHh4YeCcKUn MaTeMaTh4YeCKUn
MaTeMaTU4eCKUn MaTeMaTU4eCKUn anmnapar rnpu anmnapar IpHy peleHun

amrapar rpu
peleHuH 3a71ay,
BO3HUKAOIIIUX B
XO07ie U3y4YeHust
TIpOLIeCCOB
TIPOM3BO/ICTBA

JIeTKHMX MeTaJIJIOB.

amrapar rpu
peIIeHnH 3a71ay,
BO3HUKAOIIIMX B
X07ie U3y4YeHust
TNpOLIeCCOB
TIPOU3BO/ICTBA
JIETKUX MeTaJIJIoB

pellieHuH 3afiay,
BO3HHUKAIOIIMX B X0/le
W3y4eHus TIPOLIeCCOoB
TPOM3BO/ICTBA JIETKHUX
MeTaslioB

3a44d4, BO3HUKAOLIUX B
Xo4e n3ydyeHusa
rnponeccos
MMPOU3BOACTBA JIETKUX
MeTaJlJIOB.

7 OcHOBHas y4yeOHas MTeparypa

1. MeTannyprus 1IeTKMX MeTasIoB [ D/1eKTPOHHBIN pecypc] : MeToAndecKoe rocobue /s
CTyZeHTOB crierjuanbHOCTU 150102 "MeTtannyprus 1BeTHbIX MeTainos" (ML) : ouHol u
3a0uyHO (hopm obOyuenusi / VIpKyT. roc. TexH. yH-T, 2007. - 75.

2. Hukonae U. B. MeTa/utyprusi IerKUX MeTaJI/IOB : YueOHUK /171s1 BY30B 110 HaIlpaBJ/IEHHIO
"Metamnyprusi”" crieLiasbHOCTH "MeTannyprus uBeTHbiX MeTa/uioB" / Y. B. Hukonaes, B. U.
MocksutuH, b. A. ®omus, 1997. - 430.

3. MockBuTtuH B. Y. MeTa/utyprust IerKUx MeTa/IIoB : YueOHUK /1711 By30B T10 CITeI[Ha/IbHOCTH
"MeTasutyprus LiBeTHbIX MeTa/UIOB" Hampas/eHus oAroTosku "Metamnyprus” / B. W.
MockeutuH, 1. B. Hukonaes, b. A. ®omuH, 2005. - 413.

4. Cegpix B. V1. MeTtannyprus Ierkux MeTasuioB [ DneKTpOHHBIN pecypc] : Kypc jiekuui / B. W.
Ceppix, O. B. benoycosa, 2008. - 74.

8 lono/iHUTE/IbHAA yUyeOHast TMTepaTypa M CIPaBoOYHase

1. bpuukun B. H. MeTamtyprust ierkux MetaaioB. [Ipou3BoJCTBO amtOMUHUS M MarHus : j1a0.
MpaKTUKyM 181 crietyanbHocTy 110200 (150102) "Metannyprus 1. metannos"... / B. H.
bpuukun, B. M. Cusskos; Hayu. pea. B. M. Cussikos, 2005. - 87.
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2. DNIeKTPOMeTasTyprusi IerKux MeTaoB : ¢6. Hayu. Tp / CY AJI-Xongusr, Cub. Hayu.-
WCCIIe]|., KOHCTPYKT. ¥ IPOEKT. UH-T a/IFOMUHHEBOM U 3/71eKTPoZ,. poM-cTH, 2006. - 289.

3. MeTannyprus 1erkiux MeTaIJIoB : METO/]. YKa3aHUs K BBIMOTHEHUIO j1a0. paboT [ais
cneranbHocTy 150102 (110200) "MeTa/utyprus 1jB. MeTasuioB" o4. U 3a04. (hopM o0yueHus] /
WpkyT. roc. TexH. yn-1, 2007. - 35.

4. CymikoB A. V. MeTannyprusi lerKUX MeTaI/ioB : yueOHUK /17151 TeXHUKyMOB / A. U. CyIkoB,
N. A. Tpounxkuii, M. A. Stigenson, 1957. - 510.

5. OneKTpOMeTa/Typrus 1erkux MeTaios : c0. Hayu. Tp. / CY AJI-Xonguur, Cub. Hayy.-
VICCJIe]|., KOHCTPYKT. ¥ IPOEKT. UH-T a/IIOMUHHEBOM U 3/71eKTPOZ. poM-cTtH, 2004. - 190.

9 Pecypcsl cetu VIHTepHeT

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

10 ITpodeccuoHabHBIE 0a3bl JAHHBIX

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

11 TIlepeueHr WH(OPMALMOHHBIX TEXHOJIOTUW, JIMI[EH3UOHHBIX M  CBOOOJHO
pacrpocTpaHsieMbIX CHeMa/JdN3MPOBAHHBIX MPOrpaMMHBIX CPeACTB, MH(OpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Excel Link concurrent AcademicEdition

2. Microsoft Windows Seven Professional (Microsoft Windows Seven Starter) - Seven, Vista,
XP_prof_64, XP_prof_32 - mocraka 2010

3. Microsoft Office 2007 Standard - 2003 Suites 1 2007 Suites - noctaBka 2010
12 Marepua/ibHO-TeXHHUYECKoe ofecrieyeHUue AUCIUILTHHbBI

1. ITeub mydenpHast DKCIT 10 (tum CHOJI,pabouast kamepa u3 MKPB)

2. DnekTpoHHbIM peructpatop Ilaparpad PL20-)KKU

3. Ananmusarop TITAN

4..318148 Becsr HL-400
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