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1. HEJIX OCBOEHUSA

1.

Ju—

Lens - popMupoBaHUE 3HAHMH O TEOPETUIECKIX OCHOBAX M TEXHOJOTHAX 3JIEKTPOMETAJLUTy PrHIECKOTr0 ITPOU3BOCTBA
ctanyu 1 (HeppocIiiaBoB, 00eCeunBaIOIINX TpeOyeMble CBOICTBA U Ka4eCTBO TOTOBOI MPOAYKIIUH.

1.2 |3amaun:

1.3 | - u3y4uTh npoueccs 1 000py0BaHKE ISl IPOM3BOJCTBA CTAN U ()eppPOCIUIABOB: KOHCTPYKIIMHN NEUEH, TEXHOIOTHH
BBIIIJIABKY, APaMETPBI JIEKTPOILIABKH, JIEKTPUYECKOr0 peXKUMa ¥ aBTOMAaTU3ALUI0 IPOU3BOJCTBA;

1.4]- Hay4YUuTb IPOBOAUTH q)I/I3I/IKO-XI/IMI/I‘{eCKI/Ie 1 HHKCHEPHBIC PACYCTHI ITPOIIECCOB, IMTPOTCKAIOMINX B DJICKTPOIICYAX,

1.5]- Hay4YUTb paSpaGaTLIBaTL TEXHOJIOTMYECKYIO CXEMY ITPOU3BOJACTBA 3aJJaHHOM MapKu CTajiid Ha baze COBPEMCHHBIX METOJ0B
BBIIIJIABKH B BHCKTpOJIyFOBOﬁ 1Ic4yu, BHCIICYHOM 06pa6OTKI/I " pa3JIMBKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Biaok OIT: b1.B.JIB.04

21 TpeboBanus k [lpeIlBa]Pl/lTeJIbHOﬁ NOJAr0TOBKe 00y4arolerocs:

2.1.1 Be3onacHOCTh )XU3HEAEATEILHOCTH

2.1.2 | Meroxsl 00pabOTKH SKCIIEPUMEHTATIBHBIX TaHHBIX

2.1.3 | Meramnypriuueckue TeXHOJIOTUH

2.14 Teopml 1 TCXHOJIOTH OKYCKOBAHHS ChIpbsA U JOMCHHOI'O ITPOU3BOJACTBA

2.1.5 | DKcTpakuus YepHBIX METAIIOB U3 MPUPOJAHOTO CHIPhS

2.2 Jucuuniaunsl (MOAYJIH) U PAKTHKH, 1JI51 KOTOPBIX 0CBOEHHE JAHHOM JMCHUNJIUHBI (MOAYJIs1) HEOOXOIUMO KAK
npeanIecTByoIee:

2.2.1 |IloaroroBka K MpOILEAypPE 3aLIUTHI U 3aIIUTA BHITYCKHOW KBaTU(PHUKAIIMOHHON PabOThI

2.2.2 | KypcoBas Hay4HO-HCCIIeoBaTeIbcKas padoTa (4acTh 3)

2.2.3 | Teopust 1 TEXHOJIOTHS PA3TUBKU CTAIN

2.2.4 |PaznMBKa U KPUCTAJUIM3ALUS CTAIU

2.2.5 |ObopynoBaHue arjgoA0MEHHOTO U CTAJEIIaBUIBHOTO TIPOU3BOJICTB

2.2.6 |IIpenoumnoMHast mpaKTHKa IS BBIIOIHEHUS BEIITYCKHOI KBann(UKalHOHHON paboThI

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIlMSIMHA

IIK-1: Cnioco6eH ocyuecTBISATh TEXHOJIOTHYECKHE MPOLECCHI N0 MOJIYy4YeHUI0 YEPHBIX METAJIJIOB, OLIEHUBATH PUCKH U
onpeaessiTh Mepbl 10 00ecTe4eHHI0 X 0e30MaACHOCTH

3HaThb:

IMK-1-31 YcTpoicTBO, MPHHIMI ISHCTBHS U ITPaBHJIa SKCIUTyaTallH TEXHOJIOTHIECKOTO 000PYIOBaHHS
3JIEKTPOMETAJLIIYy PrU4€CKOr0o IPOU3BOCTBA

ITIK-2: Cnnoco0eH pa3padéaTbIBaTh TeXHOJI0THYECKHE NPOLECCHI OJIYYEHHS] YePHBIX METAJLIOB, 0CYIIEeCTBJISATh KOHTPOJIb UX
BBINOJIHEHHS U pa3padaThIBaTh PEKOMEHIAINH 10 NPeAyNpe:KIeHNI0 H YCTPAHeHHIO0 Je()eKTHOCTH NPOAYKIHH

3HaThb:

TIK-2-31 Teopetnueckre OCHOBBI JIEKTPOMETAILTYPIrUYECKUX IPOIIECCOB IIPOU3BOJICTBA METAJLIOB

K-5: Cnocoden onpenejaTb TEXHUKO-3KOHOMUYECKHUE MOKA3aTEe/IN MPOLECCOB NMOJYYCHUS Y€PHbLIX METAJIOB, IPOBOIUTH
aHaJ/JIu3 3(l)(l)eKTPIBHOCTI/l TEXHOJOIMY€CKHUX MMPOLECCOB MPOU3BOACTBA Y€PHBLIX METAJIOB pa3pa6aTblBaTl> NPEeAI0KCHUS
Mo UX COBCPIICHCTBOBAHUIO

3HaTh:

TIK-5-31 BiusiHre TEXHOIOTHYSCKHUX napaMeTpoOB IJIABKU U KOHCTPYKTHUBHBIX ocoOeHHOCTEH OJICKTPOIJIaBHJIBHOT'O o60pyz[013aHH>1
Ha TCXHUKO-3KOHOMHUYCCKHE ITOKA3aTCIIN IIPOU3BOACTBA BEICOKOKaAYCCTBCHHBIX CTaHCP'I, CIIJIaBOB 1 (beppocrmaBOB

IIK-6: Cnioco6eH 000cCHOBAHHO BHIOHMPATh U UCIOJIL30BATH HOBbIE IM()POBbIE TEXHOJIOTHH [IJIs1 TIOBbIIIIEHUS
3¢ (peKTUBHOCTH NPOLECCOB MOJTYYeHHUS] YEPHBIX METAJLI0OB

3HaTh:

ITK-6-31 CoBpeMeHHBIE TCHICHIMN Pa3BUTHS TEXHOJIOTHYECKHX MPOIIECCOB U KOHCTPYKIIMH arperaToB AIEKTPOMETAILTY PrUH

ITIK-1: Cnnoco0eH ocymiecTBJISATh TEXHOJIOTHYeCKUe MPOLECCh] 110 MOJIYYeHHIO YePHBIX MeTAJVIOB, OLIEHUBATH PUCKH H
onpeaeJsiTh Mephbl M0 00ecneYeHHI0 UX 0e30MaCHOCTH

Ymers:

[TK-1-Y1 OcymiecTBisTh TEXHOIOTHUECKUN TIPOIECC TPOMU3BOACTBA BHICOKOKAYECTBEHHBIX CTAJIEH U CILIa-BOB Pa3IMYHBIMU
JIEKTPOXUMHUUECKUMH CIIOCOOaMU




IIK-2: Cnnoco0eH pa3padaTbiBAaTh TEXHOJI0THYECKHE NPOLECCHI OJIYYEHHS] YePHBIX METAJLIOB, OCYIIECTBJIATh KOHTPOJIb UX
BBINOJIHEHHS U pa3paldaTbIBaTh PEKOMEHIAIMH 10 NPeAyNpe:KIeHNI0 H YCTPAHeHHIO0 1e()eKTHOCTH NPOAYKIUH

YMmerh:

TIK-2-VY1 AHanu3upoBaTh U PaCCUUTHIBATH OCHOBHBIE IAPAMETPBI IEKTPOMETAIULYPIUYECKUX IIPOU3BOCTB

IK-5: Cnocoden onpenejJaaTb TEXHUKO-OKOHOMUYECKHUE MOKA3aTE/IN MPOLECCOB NMOJYYCHU Y€PHbIX METAJIOB, IPOBO/IUTH
aHaJIu3 3(l)(l)eKTI(IBHOCTI/l TEXHOJOTHYECCKHUX NMPOUECCOB MPOU3BOACTBA Y€PHBIX METAJIJIOB H paSpa6aTblBaTb NpeaI0KeHUus
Mo UX COBCPIICHCTBOBAHUIO

YMeTh:

IIK-5-V1 AHaJ'II/BI/IpOBaTB 1 COBCPHICHCTBOBATH TCXHO-JIOTHYCCKUE MPOLCCChI IPOU3BOACTBA BEICOKOKAYE€CT-BCHHBIX CTaHeﬁ,
CILIaBOB U (I)eppocrmaBOB B COBPC-MCHHBIX 3JICKTPOINIABUJIbHBIX arperatax

IIK-6: Cnnoco6eH 000cHOBaHHO BbIOMPATh U UCIOJIL30BATh HOBbIE IM()POBbIE TEXHOJIOTHH [IJIS1 IOBbIIIIEHUS
3(peKTUBHOCTH NPOLECCOB MOJYYECHHS YEPHBIX METAJIOB

Ymers:

[TK-6-VY1 [IpuMeHsTh JOCTHKEHNUS HAYKH B TEXHOJIOTHYECKON MPAKTHKE JIEKTPOMETAIUTY PrUYE€CKHX MPOLIECCOB.

IIK-1: Cnnoco0eH ocyliecTBJIATh TEXHOJIOTHYeCKUE POLECChI 110 MOJIYYEeHHIO YePHBIX MeTAJIOB, OLICHUBATD PUCKH H
onpeaeJsiTh Mephbl 10 00ecne4eHnI0 UX 0e30MaCHOCTH

Baanern:

TIK-1-B1 MeTtogaMu aHanu3a TEXHOJIOTHYECKHX IIPOLIECCOB B 3JIEKTPOMETAJULYPIUHU U UX BIUSHUS Ha KaUECTBO CTaJlel U CIIIaBOB

IK-2: Cnocoben pa3paﬁaTb[BaTb TEXHOJOTHYECKHUE MPOLECCHI MOJNYUYECHUSA YEPHBIX METAJLJIOB, OCYIIECTBJIATHL KOHTPOJb UX
BBINOJIHCHUA U paSpaﬁaTLIBaTb PEKOMEHIAUMN 110 IPEAYNPEKACHUI0O H YCTPAHCHU IO )qu)eKTHOCTl/I NpoAYyKIHHA

Baanern:

I1K-2-B1 HaBbixamu BEIOOpa MapaMeTpoB IEKTPOMETAILTYPTHUECKUX CUCTEM

IK-5: Cnoco6eH onpenesiTh TEXHUKO-IKOHOMHYECKHE MOKA3aTeJ N MPOIECCOB MOJTYyYeHHs YePHBIX METAJJIOB, IPOBOIUTH
anaan3 3¢ eKTUBHOCTH TEXHOJIOTHYECKAX MPOLECCOB MPOU3BOACTBA YePHBIX METAJJIOB H Pa3padaThIBaTh NMPeAI0KeHHS
MO MX COBEPILIEHCTBOBAHUIO

Baanern:

ITK-5-B1 MeTtoaukoii ompeeneHus ONTUMAaIBHBIX TEXHOIOTMIECKUX apaMeTPOB IIPOM3BOICTBA BRICO-KOKAYECTBEHHBIX CTAJICH,
CIUIaBOB U ()eppOCIUIABOB B COBPEMEHHBIX 3JIEKTPOILUTABMIIBHBIX arperarax

IIK-6: Cnoco0eH 000CHOBAHHO BHIOUPATh M MCII0JIb30BATH HOBbIe IM(POBbIE TEXHOJIOTHH VISl IOBBILICHHS
3¢ (peKTHBHOCTH NMPOLECCOB MOJTYYeHUS YePHBIX MeTAJI0OB

Baanern:

[1K-6-B1 AnropurmMamu YMCIIEHHBIX METOJIOB pacdeTa ¥ ONTUMH3AIMH TEXHOJIOTHYECKHUX ITPOLIECCOB

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanue pasaenoB u | Cemectp | Yacos | ®opmupyemsle | Jluteparypa | Ilpumeuanne KM Boinoan
3aHATHA TeM /BHJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. seMble
KOMIIeTeHI Ui pecypchbl padoThI
Paznea 1. Daexrpoayrosbie
ne4u
1.1 DneKTpocTallenIaBUIIbHbIE 4 1 ITK-5-31 TIK-1- JI1.1J12.2
meyu: ooImas 31 IIK-2-31 21222354
XapaKTeprCcTHKa, pabodee ITK-6-31
MIPOCTPAHCTBO,
¢yreposka. /Jlex/
1.2 Koncrpykuun 4 1 [TK-5-31 TIK-1- J2.1J12.2
(heppocCIUIaBHBIX EYeH: 31 IIK-2-31 01022354
KIaccuukanus nedeit [K-6-31
(heppocmiaBHOTO
MPOM3BOJICTBA, PyTEpOBKaA,
olpeJiesIeHle TapaMeTPOB
BaHHBI (PeppOCILIaBHON
neqwn. /JIex/




1.3 Pacuer Gananca meTasnia o 4 TIK-5-31 TIK-5- JI1.1J12.2
repeienam: MpoKaTHOMY, V1 IIK-5-B1 2132053 54
Ky3HEYHOMY, U ITK-1-31 TIK-1-
JNIEKTPOCTANCIIABUIBHOMY / V1IIK-1-Bl
Ip/ TIK-2-31 TIK-2-

V1IIK-2-B1
TIK-6-31 TTK-6-
V1 IIK-6-B1

1.4 OmnpezneneHyue pazMepoB 2 TIK-5-31 TIK-5- JI1.1J12.2
JyTOBOHI V1 IIK-5-B1 2132053 54
3JIEKTPOCTAJIETIIABUIBLHON [K-1-31 IIK-1-
neun /I1p/ V1 IK-1-B1

ITK-2-31 TIK-2-
V1 IIK-2-B1
TIK-6-31 ITK-6-
V1 I[IK-6-B1

1.5 YcTpoicTBO 1yroBoit 2 T1K-5-31 IIK-5- J12.1 P2
CTaJleIIaBUJILHOM Ne4YH V1IIK-5-B1 JI2.2J13.1
(ACII) mpsimoro TK-1-31 TIK-1- | 91 32 23 B4
neiictaus /J1a6/ V1 IIK-1-B1

ITK-2-31 TIK-2-
V1 [IK-2-B1
TIK-6-31 ITK-6-
V1 IIK-6-B1

1.6 U3ydenue TexHoaoruu 2 [TK-5-31 TIK-5- | JI1.1J12.2J13. P3
BBITUIABKH CTaJIM B TyTOBOM V1 IIK-5-B1 1
cTaneraBuIbHON meun /J1ab/ TIK-1-31 TIK-1- | 91 32 33 B4

V1 IK-1-B1
ITK-2-31 TIK-2-
V1 IIK-2-B1
TIK-6-31 ITK-6-
V1 IIK-6-B1

1.7 CaMoCTOsITENIbHOE U3YUYCHHE 17 [TK-5-31 TIK-1- JI.1J12.1
Marepuaia Ha TEMY: 31 TIK-2-31 2.2
DNEeKTpUIecKoe U T1K-6-31 212233524
MexaHH4Yeckoe 000pyJ0BaHHE
AJIEKTPOCTAJICTIIABHIBHBIX
nieueit /Cp/

Pasnen 2. Texnousiorus
IUIABKHU CTAJIM B OTKPBITHIX
AYTOBBIX MeYax

2.1 DH3UKO-XUMUYECKHE OCHOBBI 1 ITK-5-31 I1K-1- JI1.1J12.1
MIPOU3BOACTBA CTAJIN B 31 TIK-2-31 2.2
NyTOBBIX Tevyax /Jlex/ T1IK-6-31 215253 54

2.2 OCHOBBI TEXHOJIOTUH TUIABKH 2 TIK-5-31 IIK-1- JIL.1J12.1
CTaJIM B OTKPBITHIX JYTOBBIX 31 [IK-2-31 213233 54
rneyvax: TIK-6-31
- TEXHOJIOTHS BBITIIABKU
CTaJli B JYTOBBIX II€Yax ¢
OCHOBHOMH (hyTEpOBKO;

- BBITJIABKA CTAIH B KUCIBIX
JYyrOBBIX Tieyax. /JIex/

2.3 PacueT mmxTh! AJ1s1 BBIIUIABKH 4 [TK-5-31 TIK-5- JI.1J12.1
cramu B JICII ¢ V1 IIK-5-B1 2.2
HCIIOJIb30BaHUEM TIK-1-31 TIK-1- | 91 32 33 B4
JIETUPOBAHHBIX OTXOIOB V1T1IK-1-Bl1
Mp/ ITK-2-31 TIK-2-

V1 IK-2-B1
TIK-6-31 ITK-6-

V11IK-6-B1




24 Pacuer MaTepualbHOrO U 4 [K-5-31 IIK-5- J.1J12.1
TEIIOBOro OAJIaHCOB IS V1 IIK-5-B1 J12.2
BBIIJIABKH YIJIEPOAUCTON MMK-1-31 TIK-1- | D122 33 54
cramu B JICII (¢ V1 IIK-1-B1
MIPUMEHEHUEM TIK-2-31 TIK-2-
kuciopona) /TIp/ V1 IIK-2-B1

TIK-6-31 TTK-6-
V1 IIK-6-B1

2.5 CaMmocTosATENbHOE U3YUEHUE 15 TIK-5-31 TIK-1- JI1.1J12.1
MaTtepuasna Ha TeMY: 31 I[1K-2-31 2.2
KoBmesast 06paboTka cranm: ITK-6-31 313233 54
Croco0bl, coliepxKanue,

KOHCTPYKTHBHAS U
TEXHOJIOTHYECKAs
peanu3anus,

s dextuBHOCTS. /Cp/
Pa3nen 3. IlpousBoacTeo
(deppocniasos

3.1 CriocoObI IPOHU3BOACTBA 1 [TK-5-31 TIK-1- J12.1
(dheppocmiaos. /Jlex/ 31 IIK-2-31 212233534

TIK-6-31

3.2 [Tpou3BoACTBO KpEeMHHSI U 2 TIK-5-31 IIK-1- 2.1

ero cruiaBoB. /JIex/ 31 IIK-2-31 2132253 54
TK-6-31

33 [IpousBoacTBO Mapranua u 2 TIK-5-31 IK-1- J12.1

ero cru1aBoB. /Jlex/ 31 IIK-2-31 21323354
ITK-6-31

34 [IpousBoacTBO Xpoma U ero 2 [TK-5-31 TIK-1- J12.1

crutaBoB. /JIex/ 31 [IK-2-31 2132023 54
TIK-6-31

3.5 Pacuer marepuansHOro 1 3 TIK-5-31 IIK-5- 2.1
TETIOBOTO OanaHca V1IIK-5-B1 21222354
MIPOU3BOACTBA T1K-1-31 IIK-1-
teppocununus. /Tlp/ V1IIK-1-B1

ITK-2-31 I1K-2-
V1 IIK-2-B1
TIK-6-31 IIK-6-
V1 TIIK-6-B1

3.6 Pacuer marepuansHOro 1 3 [TK-5-31 TIK-5- J12.1
TEIUIOBOTO OaaHca V1 IIK-5-B1 0132323 54
MIPOU3BOCTBA TIK-1-31 IIK-1-
tdheppomapranmna. /I1p/ V1 IK-1-B1

IK-2-31 I1K-2-
V1 IK-2-B1
TIK-6-31 ITK-6-
V1 IIK-6-B1

3.7 U3yyenue pa3nuyHbIX BUOB 2 [TK-5-31 TIK-5- JI3.1
(dheppocmiaBos /J1a6/ V1 IIK-5-B1 212202354

TIK-1-31 IK-1-
V1IIK-1-B1

ITK-2-31 TIK-2-
V1 [IK-2-B1

TIK-6-31 IIK-6-
V1 IIK-6-B1

3.8 CaMOCTOSITENILHO U3YUYCHHE 15 [TK-5-31 TIK-1- JI2.1J13.1
MaTepuala Ha TeEMY: 31 IIK-2-31 012233 54
IuxTOBBIE MaTEpHANIbL [TK-6-31
(heppocIuiaBHOTO
MIPOM3BOJICTBA.

/Cp/
Pa3znen 4. IloagroroBka K
KOHTPOJbHBIM

MepOoNpUATHSM U
BBIIIOJIHSIEMBIM padoTam




4.1 O0beM yacoB 4 20 KM1
CaMOCTOSITENILHOM PaboTHI HA
noaroroBky k KM /Cp/

4.2 O0beM yacoB 4 30 P1,P2,P
CaMOCTOSITEIbHOH paboTHI HA 3,P4
moaroroBky k BP /Cp/

5. ®OHJ OHEHOYHbBIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpusaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJIJIOKBUYM, IK3aMeH U T.I), BONPOCHI JJIs1
CAMOCTOSITEJILHOM NMOATOTOBKH
Kon Kontponnoe ril:’ff;:g’l I;IIe Bomnpocs! 1151 moaAroToBKU
KM MEPOIPHUATHE A p P A A

KOMIIETCHIIUM




KM1

DK3aMeH

TIK-2-31;[1K-1-
31;T1K-5-31;[1K-6-
31

TeopeTuueckue BOIPOCH! SK3aMEHAIIMOHHBIX OUIIETOB!

1 CtpykTypa 3JeKTpOMETAILITYPIUH.

2 OO1mas XapakTepHCTHKA IEKTPHUCCKUX ITeUeii.

3 Kimaccugukaris 3eKTpHIeCcKUX medei.

4 PabGoyee mpOCTPaHCTBO TyTOBBIX MEUeH.

5 JlyroBoii pa3psia, 3IeKTpudecKas ayra, ynpaBjieHUe AyTrou.
6 OyTepoBKa IEKTPONEUEH.

7 MexaHudeckoe 000py10BaHHE Medeil.

8 DnexTpuueckoe 000pyJOBaHUE MEUCH U PEKHUM pabOTHI Ievei.
9 Teopust KHUIKOTO COCTOSTHUSI.

10 ITpupona 1 CBOMCTBA KUIKUX CIUIABOB XKEIE3a.

11 Xumuyeckast akTUBHOCTb IPUMECEN B JKUAKOM JKesese

12 CocTtaB cTaneniaBUIbHbIX IIIAKOB U UX CBOMCTBA.

13 Teopust KUIKUX ILLITAKOB.

14 Oxucnenue yriaepoaa.

15 Oxucnenre 1 BOCCTaHOBIIEHHE IpUMecen

16 Oxucnenune Gocdopa.

17 Hecynbdyparus crany.

18 MeToabl pacKUCIEHUS CTAJIH.

19 Bonopon u a3ot B cranu. Jlerazamus craiu.

20 OCHOBBI TEXHOJIOTHH IUIABKH CTAN B OTKPBITHIX JTyTOBBIX ITeUax.
21 MeToapl MIaBKH CTalU B YTOBBIX MEYaX.

22 11IuxToBble MaTepHAaIIbl HIEKTPOIIIABKH.

23 Ilepuon miaBieHusI.

24 OKHUCTIUTENbHBIA IEPUO.

25 BocCTaHOBUTENBHBIN MEPHOI.

26 TexHosorus nepemniasa JErHPOBaHHBIX OTXO/0B.

27 BHeneyHoe BaKyyMUPOBAHUE CTaJIU.

28 O6paboTKa CTaNK B yCTAaHOBKAX KOBII-TIEYb.

29 PapuHHpOBaHHE METAJUIAa BAKyyMOM, ra30M WU JIAKOM MPU
TepeTIaBHBIX MTPOIIeCcCax.

30 TexHOIOTUA IUIABKU B OTKPBITHIX MHIYKIIMOHHBIX MeYax.
31 Knaccugukanus 1 Ha3HadeHUE QeppocIIaBoB

32 O6miue TpeOOoBaHuUs K KaueCTBY (eppOCIiIaBOB

33 OcHOBBI (HM3UKO-XUMHUIECKHX ITPOIIECCOB IIPOU3BOJICTBA
(eppociuiaBoB

34 YrnerepMuueCcKoe BOCCTAHOBJICHUE METAILIIOB

35 MeTamroTepMHYecKOe BOCCTAHOBIICHHE METAJLIIOB

36 Crioco6s1 pon3BOJCTBA (HhePPOCILIaBOB

37 Tunsl GpeppocIIaBHBIX eYei

38 OnpeneneHre napaMeTpoB BaHHBI PeppPOCIIABHOM ITeYn
39 IIpakTHKa paboTHl (heppOCIUIaBHBIX IeUeH

40 Pynpl1, ncnione3zyemMsle B IPOU3BOACTBE (heppOCILIABOB, U UX
oboralenue

41 KpeMHUI U €T0 CIUIaBhI C JKEIE30M

42 OU3NKO-XUMHYIECKUE OCHOBBI ITOIYIEHHS (heppOCHITUIINS
43 [uxToBBIE MaTEpUAIIBI JJIs1 IPOU3BOACTBA (HEPPOCUITULIHS
44 TexXHONOTHS TUIABKU (PePPOCHITUIINS

45 YriaerepMHYIECKHI IPOIecC BBITUIABKA (ePPOCIITHIINL

46 CUIMKOTepMHUYECKHUI MTPOLECC BHIILIABKH (hePPOCHITUIINS
47 OU3UKO-XUMHYECKHE CBOMCTBA MapraHIla U €ro COeIMHeHUH
48 MapraHueBble pyIbl 1 UX MOJTOTOBKA K IJIaBKE

49 ®OU3MKO-XMMUYECKUE 3aKOHOMEPHOCTU BOCCTAHOBJICHUS MapraHia
50 TexHonorust BHIIIABKY (peppoMapranua

51 INpownsBoacTro HU3KODOCchHopHcTOro hpeppomMapranna

52 BrltutaBka cpeiHe ¥ MaJIoyTiIepoarcToro peppomapraniia
53 IIpou3BOACTBO METAJUIMYECKOTO MapraHIia

54 ®u3uKo-XxUMMHUYECKHE CBOUCTBA XpOMa U ero CoeAMHeHUH
55 XpoMOBbIE Py/bl M UX IIOATOTOBKA K IepepadoTKe

56 OU3NKO-XUMUYECKHE OCHOBBI BBIILJIABKU YTJIEPOJUCTOTO
(heppoxpoma

57 I1pou3BOACTBO CUITUKOXPOMA

58 CritmkoTepMHu9ecKoe MPOU3BOJICTBO (heppoxpoma

59 BecdmrocoBsIif METOJ BBIIIABKK (GeppoxpoMa

60 AnroMOTEepMHUYECKOE TIPOU3BOICTBO (heppoxpoMa




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

IIpoBepsiembie
Kon Ha3panne
WH/IUKATOPbI Coneprxanne paboThI
pabotst pabotst N
KOMITETEeHITU ]
P1 KontponbHas [K-2-Y 1;I1K-2- KonTtposbHas paboTa cofep>KUT pacueT OCHOBHBIX MMApaMETPOB
pabora B1;IIK-1-B1;I1K-5- | BeImIaBKM cTanu B AYrOBOW CTAJICTIIIABHUIIBHOM MEYH.
YL;IIK-5-BL;IIK-6- | OcdopmiuenHas paboTta cunTaeTcs 3a4TEHHOH, €CIIH IPOBEpeHA
VL;IIK-6-BL;IIK-1- | nmpenoaaBatenem, BeAyIIUM 3aHITHS, © UMEET COOTBETCTBYIOIIYIO
V1 3aIUCh O NPaBUILHOM €€ BBIIIOJTHEHUMU.
P2 JlaboparopHast [TK-2-V 1;11K-2- 1 MaiiTe 0OMIyI0 XapaKTEPUCTUKY JJICKTPOITYyTrOBOU TICUH.
pabora 1 BI;TIK-1-Y1;ITK-1- |2 PacckaxwuTe 0 KITacCU(PHUKAINHT TyTOBBIX MIeUeil 1o poay ToKa u
VYerpoiictBo ayrosoii | BI;IIK-5-Y1;IIK-5- | cmocoOy Harpesa.
CTaJeTIaBUIIBHON B1;ITK-6-Y 1;ITK-6- |3 Kak hopmupyercs a1eKTpruecKkas 1yra B JyTOBBIX Medax MpsaMo-To
neqn (JICIT) B1 neictBus?

MPsIMOTO 1eUCTBUS

4 OnumuTe KOHCTPYKLUIO JYTOBOH MEYH MPSIMOTO JIEHCTBUSI.

5 Kakue BapuaHThI 3arpy3Ku IUXTHI IPUMEHSIOTCS Ha JJIEKTPOAY-
TOBBIX ITe4ax?

6 B yem 3akiouaeTcsi KOHCTPYKTHBHOE OTIIMYHE KPYITHBIX
BbIcOKOMOITHBIX JICIT?

7 TlepeuncnuTe OCHOBHBIE KOHCTPYKTHBHBIC AJIEMEHTHI AJICKTPOJIY-
TOBOM MeYM MPSMOTO ACHCTBUSA

8 JInst uero M KakuM 00pa3oM OCYIIECTBISCTCS HAKIOH JIIEKTPO.LY-
TOBBIX ITeUeH?

9 Kakune MaTepuaibl IPUMEHSIOT TS )y TEPOBKH ITOJUHBI JICKTPO-
JyroBOH meuu?

10 Kakue BapuaHThI BBIITyCKa CTaJId MPUMEHSIOT Ha SJIEKTPOAYTOBBIX
neyax”?

11 Kak ocymiecTBisieTcs 31eKTPUIECKUH KOHTAKT MEXKTY 3JIEKTPO-I10M
1 TOKOIOBOJSIIMMHI KOHTAKTHBIMU IIIEKaMU?

12 VI3 yero U3roTaBiIuBalOT MIEKTPOAY IEKTPOAYTOBBIX Meden?

13 Yrto MOXKeT CTaTh IPHIHUHON 00JI0Ma SIIEKTPOIOB?

14 Kakwe ¢yHKIIMN BBITOTHSIOT 3JIEKTPOIOACPIKATENIH TyTOBBIX Meuei?
15 JIns 4ero Hy>KHBI MEXaHU3MBI TIEPEMEILIEHHS CBOJIOB M AJIEKTPOAOB?
16 Kakve GyHKIIMH BBITOIHAIOT YKOHOMaNH3ephI?

17 Yo BXOIUT B COCTAB AIIEKTPOOOOPYIOBAHHUS COBPEMEHHOI
3JIEKTPOAYTOBOH medn?




P3 Jlaboparopras IK-2-Y I;I1K-2- 1 Ilepeuyncaure pa3HOBUAHOCTU TEXHOJIOIUY IEKTPOAYTOBOM IIABKU U
pabora 2 BIL;IIK-1-Y1;IIK-1- | omumiuTe BX 0COOEHHOCTH
Uzyuenue B1;TIK-5-B1;IIK-5- |2 B uem 3aximtodaroTcss 0COOCHHOCTH TUIABKHU CTAJIM HA YTIIEPOITUCTOM
TEXHOJIOTUU V1;IIK-6-V 1;ITIK-6- | («cBexei») mmxre?
BBIIJIABKY CTAJIU B B1 3 [lepeuncanTte TEXHOJIOTUUECKUE ONIEPALIMU BBITUIABKU CTAJIH C
JTyTOBOM MIOJIHBIM OKUCJICHUEM
CTaNleTIaBUIIbHON 4 B ué€Mm 3aKITII04aloTcss OCHOBHBIE HEJJOCTATKH TUIABKU CTaIH Ha

ne4yu YIJIEPOAUCTOMN IIUXTE C TOTHBIM OKUCIIEHHEM?

5 Pacckaxxute 00 0COOCHHOCTSIX TEXHOJIOTHH BBITUIABKH CTAJIN Me-
TOJIOM TIEepeIIaBa.

6 Ilepeuncaure 1OCTOMHCTBA U HEAOCTATKU TEXHOJIOIUY BBIILIABKU
CTaJli METOOM IeperuIaBa.

7 B uém 3aKkirodaeTcsi OTIHMYUTENIbHAS OCOOCHHOCTh TEXHOJIOTHA
JIEKTPOIIABKU C YACTUYHBIM OKUCJIEHUEM OT JAPYIUX U3BECTHBIX
BapUAHTOB TEXHOJIOTUH?

8 B uém 3akiroyaercst paboTa Mo MoAroToBKe Me4u K IuiaBke?

9 B kakoM nopsKe cieyeT yKIaJplBaTh LIMXTOBbIE MaTepHAbl B
Kop3uHy (0ap0) MPH 3arpy3Ke dIEKTPOAYTOBOI medn?

10 Ha uro BauseT NopsAA0K YKIAJAKH MIMXTOBBIX MAaTEpHAIOB B KOP-
3MHY IIPU 3arpy3Ke EKTPOAYTOBOM neun?

11 Ykaxxute onTHMAaIbHOE COOTHOIICHNE (PPAKITMOHHOTO COCTaBa
Metaunieckoro jjoma B muxre JCIT.

12 Kakoit 3anac 1o yriiepoay HeoOX0IMMO UMETh B Ha4aje
JIEKTPOAYTOBOH IUIABKU U 33 CUET UETO OH cO37aéTCs?

13 3amaun 1 cIOcOOBI CHIDKEHHSI TPOIOIDKUTENILHOCTH MEPUoIa
TUIaBJICHUS.

14 3aga4yn OKMCIUTENBHOTO IEPUOZIA U IIPUMEHSIEMbIE
TEXHOJIOTUYECKUE IPUEMBI JJIS UX PELICHUS.

15 BapuaHTbl IPOBEAEHNS PACKUCIICHUS CTAJIU IIPU 3JEKTPOLYTOBOI
IUIaBKE.

16 IlepeunicanTe OCHOBHBIE 3a/la4l BOCCTAHOBUTEIILHOIO IIEPUOJIA.
17 Pacckaxute 0 COBpPEMEHHBIX TEXHUUECKUX PELLICHUAX U
TEXHOJIOTHUECKUX MPHEMaM, MOBBIMAOINX (P (HEKTHBHOCT
3JIEKTPOAYTOBOM IIIaBKHU.

P4 JlaGoparopras ITK-2-31;I1K-2- 1 Yto Ha3wIBaIOT (heppOCIIaBaMH, JUTS YeT0 UX IPUMEHSIOT U KaK
pabota 3 VYL;IIK-2-BL;IIK-1- | momy4ator?
Wzyuenne 31L;IIK-1-Y1;IIK-1- |2 YTo Takoe OCHOBHOW M BeAYIIMI 3JIEMEHT B (peppocIuiaBe u Kakue
Pa3ITUYHBIX BUIOB B1;IIK-5-31;I1K-5- | apyrue aneMeHTHI B HEM cozepkarcs?
(beppocmiaBoB YL;IIK-5-B1;ITK-6- |3 Yro Ha36IBalOT KOMIUIEKCHBIM (heppoctiiTaBoM?

31;IIK-6-Y1;IIK-6- |4 Yto Takoe muratypa?

Bl 5 Kakoii U3 CIIaBOB sIBJISETCS (hpeppoMapraniem, GeppoCHInIueM
(45%-HbIM, 65%-HBIM, 75%-HBIM), CHITAKOMAPTAHIIEM,
(heppomonubaeHOM, PeppOXPOMOM, METALTHYECKIM XPOMOM,
METaJUIMYEeCKUM MapraHueM, peppomonudaeHom, peppoBoibdpamom,
(dheppoBaHamuem, GeppoTHTAHOM?

6 Kakue cBoiicta npumaet cranu Mn, Si, Cr, Mo, W, V, Ti?

5.3. OueHo4Hble MaTepHAaJIbI, HCIIOJIb3YyeMble VIS IK3aMeHa (0u1eThl, TeCThI U T.I1.)

DopMOii TPOMEKYTOTHOH ATTECTAINH 110 TUCIATUIMHE SIBISETCS YK3aMEH.
Hwxe npencrasien obpaser OuneTa AJ1s 9K3aMeHa, IPOBOJMMOTO B YCTHOH (opme.

denepaapHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BEICIIIETO 00pa30BaHH
«HanuonanpHbI HccaenoBaTenbCkuid TexHonornueckuii yausepeuretr «MUCHUCy
HOBOTPOULIKNI ®UITUAIL

Kadenpa Metaurypruueckux TEXHOIOTHH U 000pYAOBaHHS

BUJIET Ne 0

K DK3aMeHYy

Jucuumuinza: «CoBpeMeHHbIE METOIbI MOTyUeHHs BEICOKOKaUEeCTBEHHBIX CTallei U CIJIaBOBY
Hanpasnenue:22.03.02 Merannyprust

®dopma o0ydeHus: 3a09HAs

®dopma NpoBeJeHNUs IK3aMeHa: YCTHas

1. CtpyKTypa 3J1€KTpOMETaILITY PrUH
2. BnusiHMe cocTaBa MeTaiia Ha AeCyIb(Qypaluio CTalu.
3. Knaccudukaius v HasHaueHHE (eppoCIiIaBoB

CocraBuii:
3aB. kadpenpoit MTuO




«_» 20 T

JucrannmonHo 3k3aMeH nposoautcs B LMS Moodle.

O6pazers 3agaHuil I 9K3aMeHa, IPOBOJUMOr0 AUCTaHIMOHHO B LMS Moodle.
IK-3.1-31:

1) ITo kakomy 0o01IEMY TPU3HAKY KIACCUPULMPYIOTCS JEKTPUIECKUE nedn?
1.110 KOHCTPYKTHBHBIM OCOOCHHOCTSIM;

2.110 UCHOJIB3yEMBIM HIMXTOBBIM MaTepuaiam;

3.110 crioco0y NpeBpaleHUs! HIEKTPUIECKOI SIHEPTHH B TEILIOBYIO.

2) Kakosa 001m1ast mpoA0OIKUTENEHOCTB IpoIiecca TpaUTU3ANHY SIEKTPOJOB?
1.50-60 u;

2.5-6 cyT;

3.7-10 cyr.

3) BeiGepuTe KOMIIOHEHTBI IHUXThI A7 H3TOTOBJICHUS IPadUTH3HPOBAHHBIX JIEKTPOIOB.
l.aHTpanur;

2.3HEpreTUYECKuil yroib;

3.KOKC;

4.xaMEHHOYTOJIbHAsK CMOJIa;

4)Kaxue oTpHLaTeNbHBIC TOCIEACTBUSA HMEIOT MECTO IIPU UCTIONB30BAaHUS BOJOOXIAXKIAEMBIX 3JIEMEHTOB B KOHCTPYKIIUH
3JIeKTponeyuei?

1 .cHIKEHIe TIPON3BOANTEIHHOCTH TICUH;

2.yBeJIMYEHUE NPOCTOEB;

3.yBeNnuYeHHE PacXo/ia AICKTPOIHEPIHH;

5) Kakue mMepsl criocoOCTBYIOT MOBBIIEHHIO CTOHKOCTH (hyTepoBku JJCIT?
1.ymydieHue KauecTBa MPUMEHACMbIX OTHEYIIOPOB;

2.yBeNuYeHHE YACIbHON MOLIHOCTH TpaHC(hOpMaTopa;

3.yBenuueHUE AUaMeTpa pacnaja JIeKTPOIOB;

4.mpenBapUTEIIbHBIN IOAOTPEB METAJIOMIKXTHL.

6) KakoBa onTumaiibHasi CTENIEHb METAJLTU3allMU OKATHIIICH JJIs IPU WX ucnonb3oBanuu B mmxre JICIT?
1.75-80%,;
2.80-85%;
3.90-95%.

7) Kakoit KOMIOHEHT IUXTHI U3 HCIOIB3YEMBIX B KQUECTBE MIJTAKOOOPAa3YIOIIIX, CIOCOOCTBYET HAMOOIbIIEMY YAAJICHUIO CEPHI U
thochopa?

1 .M3BECTHSIK;

2.M3BECTh;

3.00KCHTHI;

4.MIaBUKOBBIN IIITIAT.

8) Kakue HeZocTaTKH MIMEIOT MECTO IIPHU JIEKTPOIIIAKOBOM IEpeTIaBe 110 CPAaBHEHHIO C BAKYyMHO-TyTOBOH IIaBKOH?
1.BBICOKOE COZIep KaHHE CEPBI;

2.60mbllIEE COAEPKAHUE HEMETATIIMYECKUX BKITIOUEHUIT;

3.0okucIIeHne akTUBHBIX 31eMeHToB (Ti, Al) B mpomecce IIaBKH.

9) K kakoMy THITy pacKUCIIEHHsI OTHOCHTCS CIOCOO MPHCAIKH MOPOIIKOOOPA3HOTO PACKUCINTEINS Ha HIIAK C IIENIbI0 CHIDKCHHS
FeO?

1.rrybunHOE;

2.1 dy3noHHOE.

10) Kakoe K01M4ecTBO TBEPABIX OKUCIHTENCH (pybl nin arnomepara) Heooxoxumo Bectd B JICIT s ymanenus 0,01% C/t
SKMIKOro Metauia?

1.0,6-1,5 kr

2.1,5-2,2 kr;

3.2,0-3,0 xr.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpu omeHKke pe3yNbTaTOB 3aLIUTHI OTYETOB MO JaOOPATOPHBIM PabOTaM HCIONIB3yeTcsd OMHApHAS CUCTeMa, KOTopast
IIPeNyCMaTpPUBACT CIACAYIOUIME PE3YIbTaThl U KPUTEPUU OLICHUBAHUS:

«3a4TeHO, eCIN BHITTOJHEHBI BCe 3aJaHUs J1a00paTOpHOI paboThl, CTYICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIIPOCHI

«He 3auteHO», eciii He BHINTOTHEHB! WX BBITOTHEHB! HENPABUIBHO 331aHUS JIAOOPATOPHOH pabOoTHI, OTBETHI HA KOHTPOJIBHBIC
BOIIPOCHI C OLUTMOKAMU MM HET OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI.

ITpu moBeeHny 3k3aMeHa B (hOpMe YCTHOTO OIPOca KPUTSPHUSAMHU OIIEHKH SBIISIOTCS:

«OTINYHOY - CTYJICHT IEMOHCTPUPYET CHCTEMHBIC TEOPETHIECKUE 3HAHMUS, BIafieeT TEPMHUHOIOTHEH, AeNaeT apryMEeHTHPOBAaHHbIC
BBIBOJIBI U 0000ILEHHUS, TPUBOAUT IIPUMEPHI, MOKA3bIBAET CBOOOIHOE BIIaIEHUE MOHOJIO-THYECKOI Pedblo U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOLINE BOIIPOCHI.

«Xopo1oy» - CTyA€HT JEMOHCTPUPYET IIPOYHbIE TEOPETUUECKUE 3HAHUS, BIaCeT TEPMUHOIOIUEH, JEIaCT apryMEHTUPOBAHHBIE
BBIBOJIBI U 0000IEHHUS, TPUBOAUT IIPUMEPHI, HO TIPHU 3TOM JIeNIaeT HeCYIEeCTBEHHbIE OIUOKU, KOTOPBIE OBICTPO UCTIPABISET
CaMOCTOSTEIbHO MM IIPU HE3HAYUTENBHOW KOPPEKLIUH NIPEIIOIaBaTEICM.

«Y IOBIIETBOPHUTENILHOY - CTYACHT JEMOHCTPHPYET HETTyOOKHE TeOpeTHIECKUE 3HAHMS, ITPOSIBISIET ¢1ab0 c(hOpMUPOBAHHEIE
HaBBIKU aHAJIM3a ABICHUI U IPOLIECCOB, HEJOCTATOYHOE YMEHUE JI€J1aTh apTyMEHTUPOBAaHHbIE BBIBO/BI U IIPUBOJAUTD IIPUMEPBIL,
MOKa3bIBAET HE JOCTATOYHO CBOOOJHOE BlIaIcHHE TEPMUHONIOTUEH, IOTHYHOCTBIO U NTOCIEA0BATEIbHOCTHIO H3I0KEHHS, 1€IaeT
OIIMOKH, KOTOPBIE MOXKET MCIPABUTE TOJIBKO ITPH KOPPEKIIUH MPETIOIaBATEIICM.

«HeynoBneTBOpUTENBHO» - CTYJEHT AEMOHCTPUPYET HE3HAHUE TEOPETUIECKUX OCHOB IIPEIMETA, HE YMEET JIeNaTh
apryMEHTUPOBAHHBIC BBIBOJBI U IPUBOAUTH IPUMEPBI, HE BIIJICET TEPMUHOIOTUEH, IIPOSBISET OTCYTCTBUE JIOTHYHOCTH U
HOCJIEZI0BATENbHOCTBIO N3JI0KEHHS, JACNIaeT OMINOKHU, KOTOPBIE HE MOXET UCIIPABHUTh AaXKe MPH KOPPEKIHHU MPEI0JaBaTelIeM.

IIpu npoBeneHny sk3aMeHa B GopMe KOMITBIOTEPHOTO TECTUPOBAHIS KPUTEPHSIMHU OLICHKH SIBIISIOTCS:

«OTnuuHOY - nonryyenue 6onee 90 % 0annos Mo TeCTy MPU BHIMOTHEHUU TECTa 3a PEITTaAMEHTHPOBAHHOE BPEMSI.

«Xoporoy - moydeHue ot 75 10 90 % 6ayuIoB 1Mo TeCTy MPH BHITOJHCHUH TECTA 33 PETJIaAMEHTHPOBAHHOE BPEMS.

«Y IOBIETBOPHUTENBHOY - ToxydeHue oT 50 10 75 % 6asioB 10 TeCTy IPH BHIONTHEHUH TECTa 33 PErIAMEHTHPOBAHHOE BPEMSI.
«HeynoBneTBopuTenbHO» - onydeHne MeHee 50 % 06anoB Mo TecTy.

ITpu oneHKe KOHTPOIBHOM pabOTHI HCTIONB3yeTCs OMHAPHAS CHCTEMa, KOTOpast IPpeyCMaTpPHBaeT CIIeIyIOMHe Pe3yIbTaThl 1
KPHUTEPUH OI[CHUBAHUS:

"3a4TeHO" - KOHTPOJIbHAs pabOoTa BBINOJIHEHA B YCTAHOBJIEHHBIH CPOK C HCIOJIb30BAHUEM PEKOMEHIALUi IIPenoiaBaTes;
TPaBIJIHHO BBITIOHEH pacyeT BCEX IMapaMeTpOB MIIM JIOMYIIEHO He Ooiiee OTHOTO HeJ04YeTa; CACTaHbl BRIBOJIBL,

"He 3a4TeHO" - paboTa HE COOTBETCTBYET OOIBIIMHCTBY MPEABIBIICMBIX TPEOOBAHMIT MIPEOIaBaTelIsl; pACUETHI ITapaMeTPOB
MPOBENEHBI C TPYOBIMH OIIMOKaMH; OTCYTCTBYIOT BBIBOJBI IO padoTe.

6. YA EBHO-METOJUYECKOE 1 TH®OOPMALIMOHHOE OBECIIEYHEHUE

6.1. Pekomenayemast qureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOPBI, COCTaBHTEIH 3ariaBue Bubnmoreka W3narenscTBO, rox
JI1.1 | Bbparkosckuii E.B., DIIEKTPOMETAILTYPIHUS CTAJIU: H® HUTY "MUCuC", 2018
3aBoasHbIi A. B., VYuebHOE mocobue

IIIeBuenko E. A.

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpPa

ABTOpBI, COCTABUTENIN 3arnaBue Bubnmoreka WznarenscTBo, rof
J12.1 [A.®.KabmykoBckuit ITpou3BOACTBO IIEKTPOCTANIN U M.: UKII «Akanemus», 2003
(dheppocmiaBoB: YueOHUK
JI2.2 |B.A. Kynpun Teopus 1 TeXHOIOTH Mup, 2003

IMPOMU3BOJACTBA CTaIU

6.1.3. MeTtoguueckue pa3padoTKku

ABTOpBI, COCTABUTENIN 3arnaBue Bubnmoreka W3narenscTBo, rof,
JI3.1 |Bbparkosckuii E.B., DNeKTPOMETAILTYpIys CTaIU U H® HUTY "MUCuC", 2019
IManosanos A.H. (eppocruiaBoB: JlabopaTopHbIi
MPAKTUKYM
6.2. Ilepeyenn pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHO# ceTn « AHTEepHET»

31 |H® HUTY "MUCuC" www.nf.misis.ru
92 | Poccuiickas HayuHast aneKTpoHHas: OuOInoTeKa www.elibrary.ru
33 |HDB HUTY "MUCuC" www.elibrary.misis.ru
24 | KubepJlennnka www.cyberleninka.ru

6.3 IlepeueHb MPOrpaMMHOIO 00ecrevYeHust




1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

6.4. IlepeyeHb HHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM U NPOQeCcCHOHAIBHBIX 0a3 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE

Ayn. Hasnauenwne Bupg OcuHarenne
212 VYuebnast  ayguropus A 3aHATHI | JIex 1 . - Kommstorep B cbope;
JIEKLHOHHOTO THII, MPaKTHYECKUX 1 wr. - IIpoektop Acer ¢ IOTOJOYHBIM
3aHIATHH kperuienueM P 5206(3D) ;
1 mr. - Oxpan Lumien Eco Picture 200x200
cM;

22 mwr. - CTON CTyIeHYECKHii;
1 . - Ilpenopasatensckuii crom;

44 mwr. - Cryn.
212 VYuebnast  ayauropus  ams  3aHsTuit | Ip 1 . - Kommnstorep B coope;
JIEKLHOHHOTO THIIa, MPaKTUYECKUX 1 wr. - IIpoektop Acer ¢ IOTOJIOYHBIM
3aHATHI kperureHneM P 5206(3D) ;
I mr. - Oxpan Lumien Eco Picture 200x200
cM;

22 mwir. - CTON CTyIeHYECKHii;
1 wr. - [IpenogaBaTenbCKuil CTOM;

44 mt. - CTyn.

217 VYuebnas naboparopus JIa6 1 wr. - MeTananyeckuii CTeH;
1 mwr. - Cremwrax mong  o0pasmbl
900*500%2000;
I mwr. - Cremmax nong  o0pasubl
900*500%2000;

1 mr. - Becwl 1abopaTopHbIe TEXHHYECKIIE,
1 mT. - MakeT JOMEHHOIO 1eXa;
1 wr. - MakeT MapTeHOBCKOIO 11eXa.

8. METOAUYECKHUE YKA3AHUA JJI51 OBYYAIOIIUXCSL

OcBocHUE AUCIUILUTHHEI IPEATNONAraeT Kak MpoBeJCHUE TPATUIIMOHHBIX ayUTOPHBIX 3aHATHI, TaK U paOOTy B AIEKTPOHHOI
nHpOopMaImoHHo-o0pazoBaTenbHoit cpene HUTY «MUCHUC» (OMOC), 4acThio KOTOPOH HEMOCPEACTBEHHO MPEIHA3HAYCHHOM IS
OCYIIECTBIICHHSI 00pa30BaTEIILHOTO MpoIlecca SIBIseTCS DISKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS Moodle.

PexomeHanuu no ycrneuHoMy OCBOSHHIO Kypca B TPaAULMOHHOHN (opme.

JI1s1 yCTIenmHoro YyCBOCHUS TEOPETHIECKOT0 MaTepraia He0OX0IMMO PEryIIIPHO MOCENIATh JCKIUH, IIEPSYUTHIBATE JICKIIMOHHBIH
MaTtepual, 3HauNTeIbHOe BHUMaHHE YAETATh CAMOCTOATEIHHOMY U3YUIEHHIO TUCIIUTUIIHBL

YcnemHoMy 0CBOGHHIO Kypca TakKe IIOMOXKET BeJJCHHE TEPMHUHOIOTHIECKOTO CIIOBAps, YTO MO3BOIMT OBICTpEE yCBAUBATh
TEOPETHYECKHUIl MaTepual, F[PaMOTHO CTPOUTB CBOKO Peyb IPH YCTHBIX M MHCbMCHHBIX OTBETAX.

[TporpaMma AUCIMIUIMHEI BKIIOYACT JICKIHOHHEIC, TPaKTHYECKUE U TADOPAaTOPHBIC 3aHATHS, BEITOJHECHHE TOMAIITHETO 331aHHS.
KonTtponsHasg pabora oTiangaeTcs 3HAYUTSIFHBIMHI 3aTpaTaMi BPEMEHH U TpeOyeT OT CTy/IeHTa 3HAHHI JISKIIMOHHOTO MaTepHana,
METOJMYCCKUX YKA3aHUH [0 BBIIOIHEHUIO paOOThI i OOBIIOr0 BHUMAHUS. B CBsI3H € 3TUM, P IUTAHKPOBAHUH CBOCH
CaMOCTOSITEIBHOM PabOTHI BaM CIIEAYET YUUTHIBATE, YTO IMPOIMYCK JICKIIMOHHBIX 3aHATHI 1 HEBHUMATEIFHOE OTHOILICHUE K
M3YYCHUIO METOANIECKUX yKa3aHUH CYIIECTBEHHO OCJIOHHUT BBIIIOIHEHNE KOHTPOJIBHON paboThl.IToaroToBKa K BEIIONTHEHHIO
KOHTPOJIBHOH pabOTHI 3aKITI0IAETCA B H3yUYCHUH COOTBETCTBYIOIINX METOANIECKUX yKka3aHui. OdopMiIeHHas KOHTpoIbHasg pabora
ciaercs Ha Kaeapy MeTauTypradecKuX TEXHOIOTui U 00opynoBanus. [IpaBUIIbHO BBIMIOJHEHHAS pab0Ta CUUTACTCS 3aYTCHHOI.
He 3aurenHas paboTa BO3BpaIaeTcsi CTyICHTY Ha TOpaboTKy.

JlabGopaTopHbIe pabOTHI OTIMYAIOTCS 3HAYNTENBHBIMH 3HEpro3arpaTaMu. YacTs padoT MPOBOJUTCS MIPH MCIOJIB30BAHUN
BBICOKOTEMITEPATYPHBIX arperaTos, CBsi3aHa CO 3HAYMTEILHBIMU 3aTPATAMU BPEMEHH, KPOME TOTO, [UIS MX HOJHOLCHHOTO
BBITIOJIHEHNUS TPEOYETCs yU4acThe B Hell HECKOJIBKUX CTYACHTOB MO PYKOBOACTBOM MpernoaaBatelisi. B cBsi3u ¢ 3THM, ipu
TUTAHUPOBAHUH CBOCH y4eOHOH pabOTHI BaM CJIeAyeT YUUTHIBATh, YTO MPOITYCK JIAOOPATOPHOTO 3aHATHS CBA3AH CO CIOKHOCTSIMH X
BBIMIOJTHCHUSI.

TloaroToBka K BBIIIOIHCHUIO TAOOPATOPHON pabOTHI 3aKIIFOYACTCSI B COCTABICHUH TCOPETUUECKOTO BBEICHUS K J1a00paTOPHOIA
pabote. [Tocie BRIOMTHEHUS Ta00paTOPHOH paboTHI odopMiIIeTcs oTueT. PaboTa cunTaeTcs MOTHOCTHIO 3a4TEHHOM MOCIie ee
3amuTHL. 3aMKTa Tab0paTOPHEIX PabOT IPOBOANUTCS Ha TaOOPATOPHBIX 3aHATHSX.

VYdacTue B IPaKTUYECKUX 3aHITUSIX TPEOYET OT CTYACHTOB BHICOKOM CTETICHH CAMOCTOSITEILHOCTH U CIIOCOOCTBYET Ooltee
TIIyOOKOMY OCBOCHHIO TEOPETHUESCKHX ITOJIOKEHUI M UX MPAKTHYCCKOTO UCIIONBh30BaHus. Ha mpakTHYeCKuX 3aHATHAX CTYICHTHI
TIOZT PYKOBOZACTBOM IPETIOaBATEIIS BBITOJIHSAIOT PACUeThl CTAJCIUIABIIIHHEIX IIPOIIECCOB, A ITOIYYEeHHbIEC Pe3yIbTaThl COMOCTABIISIOT
C peaJbHBIMH MPOU3BOJCTBCHHBIMH BETMIMHAM.

IoaroroBka K 3K3aMeHy M0 AUCIMILUIMHE 3aKIIFOYACTCS B M3Y4YCHHH TEOPETHYECKOTO MAaTepPHalia 10 KOHCIIEKTaM JICKIH,
HCTOYHHKAM OCHOBHOM M JOTIOTHUTEIFHOM INTEPaTyphl. JJOITyCKOM K 9K3aMEHY SBILTIOTCS 3allIUIICHHBIC OTYETHI IO 1a00paTOPHBIM
paboTaM. DK3aMeH MO JUCIHUIIIHHE TPOBOTUTCS B yCTHOH opMe.

PexoMeHqanuu o OCBOCHUIO AUCHUILTHHBI B TUCTAaHIIMOHHON (opMe.

LMS Moodle mo3BosieT HCIOIB30BaTh CIIEIHANTEHBI KOHTCHT H 3JICMEHTHI JICKTPOHHOTO 00YYEHHS M JUCTAHIIMOHHBIX
obpa3zoBarenbHBIX TexHomoruit. LMS Moodle rcnonb3yercst mpenMyIecTBEHHO T aCHHXPOHHOTO B3aUMOICHCTBHS MEXITY
yYacTHHKaMH 00pa30BaTeIbHOTO IpoIecca MOCPeACTBOM ceTH «IHTepHeT».




Yrto6s! 3¢ (PeKTHBHO UCTIONB30BaTh BO3MOKHOCTH LMS Moodle, a COOTBETCTBEHHO U YCHENIHO OCBOUTH JUCLIUILINHY, HYKHO:

1) 3aperucTpupoBathcs Ha Kypc. st 5TOro Hy»KHO MEPEHTH MO CChIIKE, BbIIaBAEMOM COTPYIHHKAaMH JeKaHaTa Uiln
npenonaBartesieM. JIOTHH 1 mapoib COBIamaeT ¢ JIOTHHOM H IaposeM ot JimgHoro kaburera HUTY MUCUC;

2) 03HAKOMHTECS C COAEPIKaHNEM Kypca, BOIIPOCAMH ISl CAMOCTOSATEIFHON ITOITOTOBKH, YCIOBUSMH JOITyCKa K aTTECTAINH,
(hopMoOit MPOMEKYTOUHOHN aTTECTAUH (3a4eT/K3aMeH), KpUTEPUSIMH OLIEHUBAHUS U JP.;

3)3axo/s B COOTBETCTBYIOIIUE Pa3/ielIbl H3y4aTh y4eOHbIe MaTepualbl, pa3MEICHHbIC IPenoiaBaTeieM. B T.4. moiabp30BaThCs
JUTEpaTypoii, pPEKOMEHIOBAaHHOH ITPENoAaBaTeNIeM, IePEX0 I IO CChIIIKAM;

4) mon6upaTh IS BHINOIHEHHS MUChMEHHBIX Pa0b0T (KOHTPOIBHEIE, JIOMAITHNAE PabOTHI, KypCOBBIE PaOOTHI/IIPOEKTHI) TUTEPATYPY,
pasmeniennyto B ObC HUTY «MUCHUC;

5) 03HaKOMUTECS C COZlepKaHIEM 3aJaHus K MICEMEHHOH padoTe, CpoKaMH cadl, KpUTEPHUIMH OLICHKH. B ycTaHOBIEHHBIE CPOKH
BBIMIOIHUTE paboTy(bl), MOATPY3HUTH 3/1€Ch XK€ U IPOBEPKHU. Y T0OHO Ha3bIBaTh (haiist paboTHI caeayronmM oopa3oM (Ha3BaHUE
npenmera (cokpaiueHHo), rpynmna, ®UO, nara aktyanuzanuu (Ipy MOBTOpHOM pa3MerieHun)). Eciu pabota copepxuT puCyHKH,
(hopMyJIbI, TO C HEIBI0 COXpaHeHHs (POPMATHPOBAHHUS €€ HY)KHO MOArpy»x athb B pdf ¢popmare.

Pabora, moarpy»xaemas Uit IPOBEPKH, TOJDKHA!

- coZiepkaTh BCe CTPYKTYpPHBIE JJIEMEHTHI: THTYJIBHBIN JIICT, BBEICHHE, OCHOBHYIO 9acTb, 3aKIIFOUCHUE, CIIUCOK HCTOUHHUKOB,
MPUIIOKEHUS (TIPH HEOOXOAMMOCTH);

- OBITH 0()OpMIIEHA B COOTBETCTBHH C TPEOOBAHMSIMHU.

[IpenopaBartens B TeUCHNE YCTAaHOBICHHOTO CPOKa (He OoJiee AecsTH THel) mpoBepseT paboTy 1 pa3MeInacT B KOMMEHTapUsIX K
3aJIaHUIO pelieH3HI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENIbHBIE CTOPOHBI Pa0OTHI, Tak 3aMedaHus. [Ipy HaTHulK B peLieH3un
3aMevYaHHUi U PEKOMEHAAINH, Hy>KHO BHECTH HOIIPABKH B paboTy, MOATPY3HUTh €€ 3aHOBO JUIsl TIOBTOPHOHU NpoBepKu. [Ipn sTom
Ba)KHO CIIEJIUTH 338 CPOKAMH, B TEUCHHE KOTOPHIX JOIDKHO OBITH BHIIOIHEHO 3a1anne. [Ipn HapyIIeHNH CPOKOB, YKa3aHHBIX
IpernofaBaTesieM BO3MOXHOCTb MOATPY3UTH PabOTy OCTaeTCs, HO CHCTeMa BEIBOAUT COOOIIEHUE O HapyIIeHUH cpokoB. [1o
OKOHYaHUH CEMECTPA MOATPY3UTh paboTy HE IOIydHUTCs;

6) IPOMTH TECTOBBIE 3a/IaHUsI, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MeIIeHHEINH B pyopuke « Momynmy;

7) OTCIIEXKUBATH CBOIO YCIIEBAEMOCTD;

8) unTath 00BSABICHNUS, pa3MelaeMble MPernogaBaTeieM, 1aBaTb 00pPaTHYIO CBA3b;

9) coznaBaTh 00CYX/ICHUS M y4acTBOBAaTh B HUX (00CYK1atoTCs 00IIHEe MOMEHTBI, BBI3BIBAIOLINE BOIPOCH y OONBIIMHCTBA IPYIIIHI).
Jannas pyOpuka Taxke MOXKET OBITh HCTIONB30BaHA JUII B3AaNMHOM ITPOBEPKH;

10)IposBIATE PEryNspHYI0 aKTHBHOCTH Ha Kypce.

[TpenMymecTBEHHO JUIsi CHHXPOHHOT'O B3aMMOJICHCTBHSI MEX/Iy yYaCTHUKaMH 00pa30BaTeJIbHOTO IPOIiecca OCPEICTBOM CETH
«WuTeprer» ucnonpzyercs Microsoft Teams (MS Teams). UToOBI TOTHOLICHHO MCIIOTB30BATh €TI0 BOSMOXKHOCTH HYKHO
ycTaHOBUTH Ipuiioxkenue MS Teams Ha mepcoHaNbHBIN KoMIbioTep U TeaedoH. CtapocTaM HyKHO co3aath rpymmy B MS Teams.
YuyacTue B rpynie no3BoJserT:

- CIIyLIaTh JEKINY;

- paboTaTh Ha MIPAKTHUECKNX 3aHATHAK;

- OBITH Ha CBSI3U C IIPENO/aBaTeseM, 3a/1aBast €My BOIIPOCHI MIIM OTBEUas Ha €ro BOIPOCH! B 00IEM YaTe IPyMIIsl B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBISTH COBMECTHYIO pabOTy HaJ JOKyMeHTaMH (BKIaKa «Daiiibr).

IIpu npoBeneHNY 3aHATHIT B AUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOYEHHOH KaMepo.
HckntoueHne — ecitu MpenoAaBaTeb MONPOCUT OTKIIOYUTh KaMepbl 1 MUKPOGOHBI B CBsI3H ¢ OonpuMu Tomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITFOYUTENBHO AENOBbIE (OTO.

[Ipu npoBeneHNN JTEKIIHOHHO-TIPAKTHIECKIX 3aHATHI BEETCS 3aIMCh. DTO JaeT BO3MOXKHOCTE IPOCMOTPA 3aHATHS B CITydae
HEBO3MOXKHOCTH IIPUCYTCTBUSI HA HEM WIIH IIPU HEOOXOAMMOCTH BHOBb O0OpaTUTCA K MaTepHAILy U 3aHOBO €0 IIPOCMOTPETb.




