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1. HEJIX OCBOEHUA

1.1

emns - popmupoBaHie 3HAHUHA O TEOPETHUECKUX OCHOBAX U TEXHOJIOTHAX MIEKTPOMETAILTYPIHIECKOTO MPOU3BOACTRA
cTayy 1 HeppocIiaBoB, 00eCIeYrBaOLINX TpeOyeMble CBOICTBA M Ka4eCTBO TOTOBON MPOIYKLIUH.

1.2

3amaun:

1.3

- UI3Y4YHUTb NPOLCCChI U O60py)IOBaHI/I€ JJIsL IPOU3BOACTBA CTAJIM U (beppocnnaBOB: KOHCTPYKINHN neqef/i, TEXHOJIOIHH
BBIIIJIaBKH, TAPaMETPhI JJICKTPOIIIIABKH, DJIEKTPUUICCKOTO PEKUMA U aBTOMATHU3alNIO ITPOU3BOICTBA,

1.4

- HAYy4YUTh NPOBOJUTH (bHBI/IKO-XI/IMI/I‘{eCKI/Ie 1 WHKCHEPHBIC PACUCTHI IPOIECCOB, ITPOTEKAIOIIUX B DJICKTPOIICYAX;

1.5

- HAy4YUTb pa3pa6aTLIBaTI: TEXHOJOTUYECKYIO CXEMY IIPOU3BOACTBA 3aJJaHHOM MapKu CTajid Ha Oase COBPEMCHHBIX METOJ0B

BBIITIJIaBKH B BHGKTPOHYFOBOﬁ cuu, BHCIICYHOM 06pa60'n<1/1 " pasJInBKU.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Binok OIT: b1.B./IB.04

21

TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4aro1Ierocs:

2.1.1

Merannypruyeckue TeXHOIOT U

2.1.2

MCTOI[BI O6pa6OTKI/I SKCIICPUMCHTAJIbHBIX TaHHBIX

2.13

TeOpI/Iﬂ 1 TCXHOJIOTHS OKYCKOBAaHUA ChIPbS U JOMCHHOI'O IMTPOMU3BOACTBA

2.14

Be3omacHocTn KUBHCACATCIIbHOCTHU

2.2

JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
NpeanecTByIee:

2.2.1

KypcoBas Hay4HO-UCCIemoBaTeNbCKas padboTta (dacthb 3)

222

IMToaroToBka K mpoIeype 3alUThl U 3aIIUTa BHITYCKHOH KBaTH(DUKAIIMOHHON PaboThI

223

Teopnﬂ 1 TCXHOJIOTHUA pa3IMBKU CTaJIN

224

O6opynoBaHue araogOMEHHOI0 U CTANIIIaBUILHOTO IPOU3BOCTB

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHITUAMHA

IIK-2: Cnoco0en pa3padaTbiBaTh TeXHOJIOrHYeCKHe MPOLECChI NOTy4eHHs YePHbIX MEeTAJJIOB, OCYIIeCTBJIATE KOHTPOJIb HX
BBINOJIHEHHUS H pa3paldaThIBATh PeKOMEHAIMH 10 NPeAYNPeKACHHIO H YCTPAHEHHI0 Ae(eKTHOCTH NPOAYKIUU

3HaTb:

TIK-2-31 Teoperudeckre 0OCHOBBI JIEKTPOMETAILTYPrHUECKUX MPOLIECCOB MTPOMU3BOICTBA METAIJIOB

IIK-6: Cnioco6eH 000CHOBAaHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIC HH(POBbIC TEXHOJIOTHH /ISl NOBbILICHUS
3¢ eKTHBHOCTH NPOLECCOB MOJYYeHHSI YePHBIX MeTAIIOB

3HaTh:

[IK-6-31 CoBpeMeHHbIE TEHICHIINH PAa3BUTHS TEXHOIOTHYECKUX IMPOIIECCOB U KOHCTPYKIIMI arperaTtoB 3JIeKTPOMETaLTy prin

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-JKOHOMHUYECKHE MOKA3aTed MPOLECCOB MOTyIeHHs] YePHBIX MeTAJI0B, IPOBOINTH
aHaau3 3G (PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEJI0KEHHS
MO X COBEPIIEHCTBOBAHUIO

3HaTh:

ITK-5-31 BrusiHUE TEXHOJIOTHYECKHX MTapaMETPOB IIABKU M KOHCTPYKTHUBHBIX 0COOCHHOCTEH 3JICKTPOILIABUIIEHOTO 000py IOBaHHUS
Ha TEXHUKO-9KOHOMUYECKHE ITOKA3aTeI ! MPOU3BOACTBA BHICOKOKAUYECTBEHHBIX CTAJNICH, CTIAaBOB M (heppOCILIIaBOB

ITIK-1: Cnioco0eH ocyliecTBIATh TEXHOJIOrHYecKHe MPOLECChI 110 MOJY4YeHUI0 YePHBIX METAJLI0B, OLCHUBATh PUCKHU U
onpeieaATh Mephl 0 o0ecneYyeHH 0 HX 0e30MACHOCTH

3HarTb:

ITK-1-31 YcrpoiicTBo, MpUHINT JEHCTBASA U IPaBIIIa SKCIUTyaTallii TEXHOIOTHIECKOTo 000py IOBaHUS
3JIEKTPOMETAILIyPrU4eCKOro IPOU3BOICTBA

ITIK-5: Cnoco0eH onpeensiTb TEXHUKO-3KOHOMUYECKHUE II0KA3aTe/IH POLECCOB MOJIYy4eHUS] YePHBIX METAJIOB, IPOBOAUTH
aHaau3 3¢ (PeKTUBHOCTH TEXHOJOTHYECKHX MPOLecCOB MPOU3BOACTBA YePHLIX MeTALIO0B M Pa3padaThiBaTh MPeI10KeHH
M0 X COBEPLIEHCTBOBAHUIO

YMmerb:

[IK-5-Y1 AHanu3upoBaTh U COBEPLICHCTBOBAThH TEXHO-JIOTHYECKUE MPOLIECCH IPOU3BOJICTBA BEICOKOKAYECT-BEHHBIX CTalIeH,
CIIIaBOB U (heppOCILIABOB B COBPE-MEHHBIX 3JIEKTPOIUIABIIBHBIX arperaTax

IK-2: Cnioco6eH pa3padaThIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHSI YePHBIX METAJIOB, OCYLIECTBIATH KOHTPOJIb HX
BBINOJIHEHHS M Pa3padaThIBaTh PEKOMEHIAINH 110 MPeAYNpPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NMPOIYyKINH

YMmerb:




[IK-2-¥Y'1 Arann3upoBaTh U paCCUUTHIBATH OCHOBHBIC MApaMETPHI TEKTPOMETAILTY PrUIECKUX IIPOH3BOICTB

IIK-6: Cniocoden 000CHOBAHHO BbIOMPATH U UCI0JIb30BATH HOBBIE U (POBbIE TEXHOJIOTHH /IJIsI NOBBILIEHHUSI
3(eKTHBHOCTH NMPOIECCOB MOTYIeHHST YEPHBIX METALI0B

YMmerb:

TIK-6-V1 HpI/IMCHﬂTL JOCTHIKCHUS HAYKHU B TEXHOJOTMYECKOM IMPAKTUKE IICKTPOMETAIIITYPruiCCKUX IMMPOLECCOB.

IIK-1: Cnioco6eH ocylecTBIATH TEXHOJIOTHYECKHE MPOIECCHI M0 MOJYYeHHUI0 YePHBIX MEeTAJI0B, OIIEHUBATH PUCKHU U
onpeaeqATh Mepbl M0 00ecnevyeHn 0 UX 0e30MaCHOCTH

Ymern:

ITK-1-¥Y1 OcymecTBasATh TEXHOTOTUYECKUI MPOLIECC MTPOU3BOACTBA BBICOKOKAYECTBEHHBIX CTaJlel U CIIJIa-BOB Pa3IHYHBIMU
AIEKTPOXUMHIECKAMH CTIOCO0aMHU

IIK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUS
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYeHHS YePHBIX MeTALI0B

Baanernb:

[TIK-6-B1 AnropurMamMu 4uCIE€HHBIX METOJIOB pacueTa U ONTHUMH3AIIH TEXHOJIOTHYECKUX MTPOIIECCOB

IIK-1: Cnioco0eH ocylecTB/IATh TEXHOJIOTHYECKHe NPOLECCh 110 HOJIY4CHHUIO YePHBIX METAJLI0B, OLCHUBATL PHCKU H
onpeesTh Mephl 110 00ecneYeHNI0 HX §e30MaCHOCTH

Baanernb:

IIK-1-B1 MetopaMu aHanu3a TEXHOIOTMYECKUX IIPOLIECCOB B AJIEKTPOMETAILIYPIrUH U UX BIMSAHMS HA KAUECTBO CTaJled U CILIaBOB

IIK-2: Cnoco0en pa3padaTbiBaTh TEXHOJIOIHYeCKHE MPOLECCHI MOJYyYeHUs YePHBIX MeTAJJIOB, 0CYLIECTBIISITH KOHTPOJIb HX
BBINOJIHEHHSI M Pa3padaThIBaTh PEKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NPOTYKINA

Baangern:

IIK-2-B1 HaBpikamu BeIOOpa MapamMeTpoB IMEKTPOMETAITYPTUIECKUX CUCTEM

IIK-5: Cnocoben onpeaeaaTb TEXHUKO-IKOHOMHUYECCKHUE MMOKA3ATEJIH IPOLECCOB NMOJTYYCHHUSI Y€PHBIX ME€TAJLJIOB, IPOBOAUTH
AaHaJIu3 3([)(I)EKTI(IBHOCTI/I TEXHOJOTHYECKUX MPOLECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB H pa3p363TblBaTL NpeaI0KeHus
M0 UX COBEPIICHCTBOBAHUIO

Baanernb:

[TK-5-B1 Metonukoii onpeneneHust ONTHMAIBLHBIX TEXHOJOTHYECKUX MTapaMEeTPOB IMPOU3BOJICTBA BHICO-KOKAYECTBEHHBIX CTaleH,
CIUIaBOB U (PeppOCIUIaBOB B COBPEMEHHBIX JIEKTPOILIABHMIILHBIX arperaTax

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H L. sieMble
KOMIeTeHIUi pecypcesl padoTsl

Pa3gen 1. Dnexkrpoayrosnie

ne4yu

1.1 DJeKTpocTalenaBHIbHbIE 4 1 IIK-5-31 [IK-1- | JI1.1J12.2
neyn: oomast 31 IIK-2-31 010222354
XapaKTepUCTHKa, pabouee I1K-6-31
MPOCTPAHCTBO,
dbyreposka. /Jlex/

1.2 KoucTpykuuu 4 1 MMK-5-31 TIK-1- | JI2.1 JI2.2
(heppocIIaBHBIX TICUCH: 31 IIK-2-31 2103223354
knaccupukanms medeit ITK-6-31
(heppocmiaBHOrO

HPOU3BOJCTBA, PyTepoBKa,
ompeeneHne IapaMeTpoB
BaHHBI (heppOCTIIABHOMN

neun. /JIex/

1.3 Pacuer 6aranca merasuia 1o 4 4 I1K-5-31 IIK-5- JI1.1J12.2
nepeneaM: IpoKaTHOMY, V1IIK-5-Bl 01 92 23 B4
Ky3HEUHOMY, U [K-1-31 IIK-1-
3JIEKTPOCTAJICIIIIABUIBHOMY / V1 IIK-1-B1
Ip/ I1K-2-31 TK-2-

V1 T1IK-2-Bl
TIK-6-31 IIK-6-

V1 IIK-6-B1




1.4 OmnpeneneHue pa3MepoB 2 MK-5-31 TIK-5- | JI1.1J12.2
JyTOBOM VIIK-5-Bl | 2312233 54
3JIEKTPOCTAJIETIIABUIHLHOM [K-1-31 IIK-1-
neun /I1p/ V1IIK-1-Bl

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

1.5 YceTpoiicTBO AyroBoit 2 TIK-5-31 IIK-5- J2.1 P2
CTaJIeINIaBUJILHOM 1e4YH V1IIK-5-Bl JI2.2J13.1
(ACTI) mpsimoro MK-1-31 TIK-1- | D1 92 33 54
neiictBus /J1ab/ V1IIK-1-B1

[1K-2-31 [IK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl

1.6 U3ydeHne TeXHOIOTUI 2 TIK-5-31 TIK-5- | JI1.1J12.2J13. P3
BBITUIABKH CTaJIH B TyTOBOM VY1 IIK-5-B1 1
crajeniaBuIbHOMN reun /J1a6/ TIK-1-31 TIK-1- | D1 32 53 B4

V1IIK-1-B1
I1K-2-31 [IK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl

1.7 [ToaroroBka K MpakKTHYECKUM 10 ITK-5-31 TIK-5- JIT.1J12.1
1 1a00paTOPHBIM V1IIK-5-B1 JI12.2J13.1
3anstusM /Cp/ MK-1-31 TIK-1- | D1 92 33 54

V1IIK-1-B1
I1K-2-31 [IK-2-
V1 IIK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl

1.8 CaMocToATENbHOE U3YUCHHE 17 [TK-5-31 TIK-5- JIT.1J12.1
MaTepuasa Ha TEMY: V1IIK-5-Bl 2.2
OnexTpuueckoe U [K-1-31 TIK-1- | 2192323 54
MEXaHHYECKOe 000pY/I0BaHNE V1 IIK-1-B1
3JIEKTPOCTANIETIIIABUIIbHBIX [TK-2-31 TIK-2-
nieueit /Cp/ V1 IIK-2-Bl

TIK-6-31 IIK-6-
V1 IIK-6-Bl
Pa3gen 2. TexHoJsiorus
TUIABKH CTAJIM B OTKPBITHIX
AYTOBBIX Mevyax

2.1 DU3UKO-XUMHUYECKHE OCHOBBI 1 TIK-5-31 TIK-1- JIT.1J12.1
MIPOM3BOICTBA CTAJIH B 31 IIK-2-31 J12.2
ITyTOBBIX mevax /Jlex/ TIK-6-31 213253 54

2.2 OCHOBBI TEXHOJIOTUH TIJIABKU 2 TIK-5-31 IIK-1- JIT.1J12.1
CTaJli B OTKPBITHIX TyTOBBIX 31 IK-2-31 D12223 54
neyax: I1K-6-31
- TEXHOJIOTHSI BHITIJIABKH
CTaJli B TYTOBBIX IT€YaX C
OCHOBHOM (hyTEpOBKOH;

- BBITUIABKA CTAJIA B KHUCITBIX
JTyTOBBIX Te4ax. /Jlex/

2.3 Pacuer muxThl 1715 BBIILIABKU 4 TIK-5-31 TIK-5- JIT.1J12.1
cranmu B [ICII ¢ V1 IIK-5-B1 J12.2
HCIIOJIb30BaHUEM [MK-1-31 TIK-1- | D1 92 33 54
JIETUPOBAaHHBIX OTXOJI0B V1IIK-1-B1
Mp/ TIK-2-31 TIK-2-

V1IIK-2-Bl
[TK-6-31 TIK-6-

V1IIK-6-Bl




24 Pacuer MarepuanbHOro u 4 MK-5-31 TIK-5- | JI1.1J12.1
TEIJIOBOT0 OAJaHCOB IS V1IIK-5-Bl 2.2
BBINJIABKH yTJIEPOAUCTON IK-1-31 TIK-1- | D1 92 23 54
cramu B JICII (c V1TIIK-1-Bl
MpUMEHEHUEM TIK-2-31 IIK-2-
kuciopona) /TIp/ VY1 IIK-2-Bl

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

2.5 CaMocCTOATENbHOE H3yUEeHUE 15 TIK-5-31 TIK-5- JI1.1J12.1
Marepuasa Ha TeMY: VY1 IIK-5-B1 J12.2
KogmeBast 00paboTka cTajm: MK-1-31 TIK-1- | D1 92 33 54
Croco0bl, CollepKaHuUE, V1TIIK-1-B1
KOHCTPYKTHBHAs U [TK-2-31 TIK-2-
TEXHOJIOTMYECKast Y1IIK-2-B1
peanuzanus, TIK-6-31 TIK-6-

s dexTuBHOCTS. /Cp/ V1 IIK-6-B1
2.6 BrlmonHeHrEe KOHTPOJILHOM 40 TIK-5-31 TIK-5- JI1.1J13.2 P1
pabotsr /Cp/ V1TIK-5-B1 | 313233 54
TK-1-31 TIK-1-
V1IIK-1-B1
IMK-2-31 TIK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-B1
Paznen 3. [IpouszBoacTeo
¢eppocniiaBos

3.1 CriocoObI IPOHU3BOJICTBA 1 [TK-5-31 TIK-1- JI2.1

(dheppocmasos. /Jlex/ 31 IK-2-31 D122033 54
ITK-6-31

32 [Ipon3BoACTBO KpeMHHUS U 2 ITK-5-31 TIK-1- JI2.1

ero crutaBoB. /JIex/ 31 IK-2-31 21392 23 B4
TIK-6-31

33 [IpousBoacTBO Maprasua u 2 TIK-5-31 TIK-1- JI2.1

ero crutaBoB. /JIex/ 31 IK-2-31 D152 033 54
ITK-6-31

3.4 [IpousBoacTBO XpoMa u ero 2 [TK-5-31 TIK-1- J12.1

crutaBoB. /JIex/ 31 K-2-31 D12233 54
IK-6-31

3.5 Pacuer marepuanbHoro u 3 ITK-5-31 TIK-5- JI2.1
TEIUIOBOTO Oananca V1 IIK-5-B1 010923354
MIPOU3BOACTBA TK-1-31 TIK-1-
dheppocununus. /p/ V1TIIK-1-B1

IMK-2-31 TIK-2-
V1 IIK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-B1

3.6 Pacuer marepuansHoro n 3 [TK-5-31 TIK-5- JI2.1
TEIUIOBOTO Oananca VI1TK-5-B1 | 213223354
MIPOU3BOACTBA TIK-1-31 IIK-1-
dbeppomapranma. /TIp/ V1 IIK-1-B1

I1K-2-31 TK-2-
V1 T1IK-2-Bl
IIK-6-31 IIK-6-
VY1 IIK-6-B1

3.7 U3yueHnne pa3nnyHbIX BUIOB 2 ITK-5-31 TIK-5- JI3.1 P4
(dheppocmnaos /J1ab/ VI1TK-5-B1 | 2132233 54

TK-1-31 IIK-1-
V1 IIK-1-B1

IK-2-31 TK-2-
V1 T1IK-2-Bl

[IK-6-31 IIK-6-

V1 IIK-6-B1




3.8

ITonroroBka K MpakTHYECKUM
1 1a60paTOPHBIM
3ansaTHsaM /Cp/

[K-5-31 TIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl
[K-2-31 TIK-2-
V1IIK-2-B1
TIK-6-31 IIK-6-
V1I1IK-6-B1

JI2.1J13.1
013233 54

39

CaMOCTOATENBEHO U3yUeHUE
MarepHalia Ha TeMy:
[IInxTOBBIE MaTepHAIIBI
(heppocIuIaBHOTO
HPOM3BOJICTBA.

/Cp/

15

[IK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
TIK-6-31 IIK-6-
V1I1IK-6-B1

JI2.1J13.1
0135233 54

3.10

IMoaroroBKa K 3K3aMeHy 110
mucuuruiaae /Cp/

30

[IK-5-31 IIK-5-
V1IIK-5-B1
TIK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

JI1.1J12.1
J12.2J13.1
J3.2
0132 33 54

3.11

DK3aMeH 110
IHUCIUIUIAHE /DK3amMeH/

I1K-5-31 TIK-5-
V1 IIK-5-B1
[K-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

KM1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITeILHOI MOATOTOBKH

Kon
KM

KonrponbHoe
MEpOIPUITUE

IIpoBepsiemblie
WHIUKATOPBI
KOMIIETCHIIUI

Bormpocs! 11t noaroroBku




KM1

DK3aMeH

TIK-1-31;1TK-1-
V1;TIK-1-B1;TTK-2-
31;1IK-2-V 1;[TK-2-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Teopernueckre BOIIPOCH SK3aMEHAIIHOHHBIX OmneToB: 1 CTpykTypa
aneKTpoMeTanTypruu. 2 O0mas XxapakTepucTHKa 3JIeKTPUIECKUX
neyeit. 3 Kinaccudukanns snextpuaeckux nedeit. 4 Pabouee
IIPOCTPAHCTBO AYTOBLIX Neueh. 5 JlyroBoi paspsii, SJIeKTpudecKas
nyra, ynpasiieHue 1yroi. 6 dytepoBka sieKTponeuei. 7
Mexanudeckoe 000pyaoBaHue medei. 8§ DIeKTpUIecKoe 000pyI0BaHue
neyeit u pesxkuM padoTsl eueit. 9 Teopust xkuaKoro coctosaus. 10
IIpupona u cBoiicTBa )KUAKUX CIIABOB kene3a. 11 Xumudeckas
aKTHBHOCTb puMecel B xkuaKoM xenese 12 CocTaB cTanenaaBUIbHbIX
LIJIaKOB U UX cBoicTBa. 13 Teopust xunkux nuiakos. 14 Okucnenue
yrnepoaa. 15 OxucieHre 1 BOCCTaHOBICHUE IpuMeceit 16 Oxucienne
tdocdopa. 17 Hecynbdyparust ctanu. 18 MeToasl pacKUCIIeHHs CTaH.
19 Bonopona u a3or B cranu. Jlerazamnus cranu. 20 OCHOBBI TEXHOJIOTUH
TUTABKH CTAJIM B OTKPBITHIX TYTOBBIX Medax. 21 MeTobl IIIaBKH CTaIH B
JIyroBbIx nedax. 22 [IuxToBsle MaTepralsl 31eKTpomaasku. 23 Tlepuon
raBsieHust. 24 OKUCIUTENBHBIN neproa. 25 BoccTaHOBUTENBHBIH
nepuoy. 26 TexHonorus nepensiasa JErMPOBaHHBIX OTXOM0B. 27
Breneunoe BakyymupoBanue ctand. 28 O6padoTka cTanu B
YCTaHOBKax KOBII-NIeub. 29 PaduHupoBaHue MeTania BaKyyMOM, ra3oM
WY LJTAKOM MPU NepeniaBHbIX npoueccax. 30 TexHomorus miaBku B
OTKPBITHIX HHAYKIMOHHBIX medax. 31 Kiaccnduxanus n HazHaueHHe
(eppocmaBos 32 O6ume Tpe6OBaHUS K KauecTBY (heppociiaBos 33
OcHOBBI (PM3MKO-XMMHYECKHX NPOLIECCOB TPONU3BOICTBA (HEPPOCILIABOB
34 YrnerepMu4ecKoe BOCCTaHOBJICHHE METAIIOB 35
MeramiorepMuueckoe BOCCTaHOBIIEHHE MeTa/uIoB 36 CrocoOb!
npousBozacTBa GeppociuiaBoB 37 Turmsl ¢peppocmiaBHbIX nevei 38
Ompenienenue napaMeTpoB BaHHBI peppociuiaBHoii meun 39 Ipakruka
pabotsl peppocruiaBHbIX nieueit 40 Pysl, ncmonbs3yembie B
Ipou3BOJCTBE (heppoCIIaBoB, U ux oboramenue 41 Kpemnnii u ero
CIIaBHI C Jkene3oM 42 OU3UKO-XUMHYECKUE OCHOBBI MOTyUEHUS
(eppocrmunus 43 11IHXTOBBIE MaTepHabl IS TPOU3BOCTBA
¢eppocmmunus 44 TexHONOTHS IIABKH (eppocumnnus 45
YraerepMudyeckuii mporuece BhIIUIaBKU deppocununus 46
CunkoTepMuyIecKuii mpomecc BeltuIaBku (eppocunims 47 duznko-
XUMHYECKHE CBOICTBA MapraHIia U ero coequHeHuil 48 MapraHiieBble
PYABI U UX HOATOTOBKA K IIaBKe 49 OU3NKO-XUMHUIECKUE
3aKOHOMEPHOCTHU BOCCTaHOBIeHHs Mapranua 50 TexHonorus BbIIIaBKU
(eppomapranma 51 ITponsBoacTBo HE3KODOCHOPHCTOTO
(heppomapranma 52 BeimaBka cpeHe 1 MaJIOyTIIepOICTOTO
(heppomapranna 53 [Ipon3BoACTBO METAITMYECKOTO Maprania 54
DH3UKO-XUMHUYECKUE CBOMCTBA XPOMa U €ro COeNMHEHUH 55 XpoMoBbIe
PYABI 1 UX TIOATOTOBKA K TIepepaboTke 56 OU3nKo-XNMHUYECKHe OCHOBBI
BBITUIABKH yTJIEPOAUCTOro eppoxpoma 57 IIpon3BoaCTBO CHIMKOXpOMaA
58 CumukoTepMUYecKoe MPOU3BOICTBO Geppoxpoma 59 BecdarocoBlit
MEeTO]] BEITUTaBKH eppoxpoma 60 ATFOMOTEpMITYECKOE TIPOH3BOICTBO

(eppoxpoma

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Haspanue IIpoBepsiemble
paoTs! - HHIMKATOPBL Copneprxanue paboTbl
KOMITETEHIIN
P1 KonTponbHas [K-1-Y 1;I1K-1- KoHnTponbHast paboTa cogep>XUT pacueT OCHOBHBIX MapaMeTpOB
pabora B1;TTK-2-31;I1K-2- | BBIIUIABKHM CTaJIH B IyTrOBOW CTaNCIIaBHILHOM meun. OdopmiteHHAs

V1;TIK-2-B1;TTK-5-
31:11K-5-V 1;[IK-5-
B1;[IK-6-31;ITK-6-
V1;TIK-6-B1;ITK-1-
31

paboTa CYNTACTCsI 3a4TEHHOMN, €CIIN POBEPEeHa MPEoIaBaTEeIeM,
BECAYLINM 3aHATHA, U UMEET COOTBETCTBYIOILIYIO 3alIMCh O MIPABUJIBHOM
€€ BBITIOJIHCHHUHL.




P2

JlabopaTopHas
pabora 1
YcTpoicTBO 1yroBoii
CTajeryIaBUIbHON
nieun (JICIT)
IPSIMOTO AEHCTBUSA

TIK-1-31;1TK-1-
V1;TIK-1-B1;TTK-2-
31;1IK-2-V 1;[TK-2-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

1 atite 001Iyro XapaKTepUCTUKY SIEKTPOAYToBoii meun. 2 Pacckaxure
0 KJIacCH(UKAIMN TyTOBBIX TI€UeH 10 poay TOKa U CIoco0y Harpesa. 3
Kax dopmupyercs 3mekTprudeckas ayra B JyTOBBIX IeYax MPSMO-TO
neticTeus? 4 OnumuTe KOHCTPYKIHIO TyTOBOH II€YH MPSIMOTO
neiictBus. 5 Kakue BapuaHThI 3arpy3Ky IKUXThI IPUMEHSIOTCS Ha
JNIEKTPOAY-TOBBIX Neyax? 6 B ueM 3axitouaercss KOHCTPYKTHBHOE
ornuune KpynHbix Beicokomottabix JICI1? 7 [lepeuncnure ocHOBHbBIE
KOHCTPYKTHBHBIE 3JIEMEHTHI SIEKTPO/IY-TOBOH MEUH MPSIMOro JeHCTBUSL
8 Jlnist 4ero 1 KakuM 00pa3oM OCYILIECTBIISCTCS HAKIIOH JIEKTPOJLY-
roBBIX Tieueii? 9 Kakme MaTepransl MpUMEHSIOT I (yTEepOBKH
HOAWHBI 3IEeKTPOo-AyroBoit neun? 10 Kakue BapHaHTHI BBIITyCKa CTAIN
MIPUMEHSIOT Ha 2J1eKTpoayroBbix neyax? 11 Kak ocymectsusercs
SNEKTPUYECKUI KOHTAKT MEKAY HEKTPO-I0M U TOKOHMOABOISAIMMU
KOHTaKTHBIMH IieKamMu? 12 V3 uero u3roTaBiuBaroT 3JIEKTPOAY
3MEKTPOAYTOBBIX meueit? 13 Uto MoXkeT cTaTh NPUIUHOM 0010Ma
anektponoB? 14 Kakue QyHKIMH BBIOJIHSIOT 3JIEKTPOIOACPIKATEIN
JyroBeIX nedei? 15 [l yero Hy KHbI MEXaHU3MBbI IIEPEMEILIEHHS
CBOZIOB ¥ IeKTpoaoB? 16 Kakue GhyHKIMN BEITOTHAIOT SKOHOMAH3ephI?
17 YTo BXOIOUT B COCTAB AJIEKTPOOOOPYIOBaHUS COBPEMEHHOM
3JIEKTPOAYTOBOM reqn?

P3

JlabopaTopHas
pabota 2 N3y4enue
TEXHOJIOTHH
BBIIIABKH CTaJId B
JyTOBOM
CTaleTUIaBUIbHOU
eun

IIK-1-Y1;I1K-1-
B1;I1K-2-31;I1K-2-
V1;,IIK-2-B1;IIK-5-
31;ITK-5-Y1;IIK-5-
B1;I1K-6-31;I1K-6-
V1;IIK-6-B1;I1K-1-
31

1 IepeunciuTe pa3HOBHIHOCTH TEXHOJIIOTHHU JIEKTPOIYTOBOH TIABKH 1
OITUIIHNTE X 0COOEHHOCTH 2 B 4eM 3akirouaroTcsi 0COOCHHOCTH TIaBKH
CTaJli Ha YTIIEpOIUCTOl («cBexei») muxte? 3 [lepeuncnure
TEXHOJIOTHYECKUE ONEPALIUH BBIIUIABKH CTAJIM C MOJIHBIM OKHCIEHHEM 4
B 4ém 3akirogaroTcsi OCHOBHBIE HEJJOCTATKH TUIABKH CTAJIM Ha
YTJIEPOAUCTOH IUXTE C MOMHBIM OKHcIeHneM? 5 Pacckaxkure 06
0COOEHHOCTSX TEXHOJIOTUH BBIILUIABKH CTaIH Me-TOJIOM IeperniaBa. 6
IepeuncnuTe JOCTOMHCTBA U HEMOCTATKU TEXHOJIOTHH BBITUIABKH CTAIN
METOJIOM IeperiaBa. 7 B uém 3akitouaercst OTIIMYUTeNbHAS
0COOEHHOCTD TEXHOJIOTHH 3JEKTPOIIABKU C YACTUYHBIM OKHCICHHEM
OT JIpyTUX U3BECTHBIX BApUAHTOB TexHonoruu? § B 4ém 3akmouaercs
paboTa 1o moAroToBKe IMevd K riaBke? 9 B kakoM nopsiake cienyer
YKJIQABIBAaTh MIMXTOBBIE MAaTEPHANIBEI B KOp3UHY (0aIpi0) IpH 3arpy3Ke
anekTpoayrosoit neun? 10 Ha uTo BauseT nopaaoKk yKIaaKy IUXTOBBIX
MaTepHasoB B KOP-3UHY IIPH 3arpy3Ke 3JIeKTpoyroBoit meun? 11
YKaXuTe ONTHMAIbHOE COOTHOIIEHHE (PPaKIIMOHHOTO COCTaBa
Metayuinueckoro ioma B muxte JICII. 12 Kakoii 3anac no yrieponay
HEOoOXOIMMO UMETh B HaUaJle 3JIEKTPOAYTOBOH ITABKH U 32 CUET 4ero
oH co3nmaéres? 13 3amaun 1 criocoObl CHIKEHHS TTPOIOIDKUTEITBHOCTH
neproja iasieHns. 14 3agaun OKUCINTETBHOTO IEPHOA U
IpUMEHsIEMbIE TEXHOIOTHYECKUE TPHUEMBI I X peleHus. 15
BapuaHTBI IpOBEICHUS PACKUCIICHUS CTATIH TIPH IISKTPOIYTOBOH
miaBke. 16 IlepeunciuTte OCHOBHBIE 3a1a4 BOCCTAHOBUTEIBHOTO
nepuofa. 17 Pacckaxure 0 COBpeMEHHBIX TEXHUUECKUX PEIICHHUSX U
TEXHOJOTHYECKUX PUEMaM, TTOBBIIAIONINX 3()(EKTHBHOCT
3JIEKTPOIYTOBOM TUIABKH.

P4

JlabopaTopHas
pabota 3 3yuenue
Pa3IMYHBIX BU/IOB
(beppociiaBoB

TIK-1-31;1TK-1-
V1;TIK-1-B1;TTK-2-
31:TIK-2-V 1;[IK-2-
B1;ITK-5-31;T1K-5-
Y 1;TIK-5-B1;TTK-6-
31:11K-6-Y 1;[TK-6-
Bl

1 Yto Ha3BIBAIOT (heppOoCIIaBaMH, IS 9eTro UX MPUMEHSIOT U KaK
nony4aroT? 2 YTo Takoe OCHOBHOM U BEAYIINI dJIEeMEHT B ()eppocIiiaBe
U KaKye JIpyrue 3JIEMEHTHI B HeM cozepxkatcs? 3 Uro HasbIBaioT
KOMIUTEKCHBIM (eppociiaBoM? 4 Yro Takoe murarypa? 5 Kakoit n3
CIIaBOB sABIIsieTCs peppomapraniieM, peppocunurmem (45%-HbM, 65%
-HBbIM, 75%-HBIM), CUIIMKOMAapraHiieM, GeppoMonubaeHOM,
(eppoxpoMOM, METAININYECKUM XPOMOM, METAIUINIECKUM MapraHIEeM,
dheppomonnbaeHoM, peppoBonbhpamoM, GpeppoBaHaInEM,
(epporuranom? 6 Kakue coiicTBa npungaer cranu Mn, Si, Cr, Mo, W,
vV, Ti?

5.3. OueHouHble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanne OUJIeTOB, TECTOB M T.IL.)

q)OpMOfI HpOMe)KyTO‘iHOﬁ aTTECTAllUH 110 JUCIHUIIIIMHE ABJIACTCA 9K3aMCH
Hmxe OpeaCTaBIICH 06p8.361_l ouniera IJIA 9K3aMCHa, IIPOBOANMOI'O B YCTHOﬁ (bopMe.

®denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICILICTO 00Pa30BaHHs
«HanuoHalbHBIHM HecaenoBaTeIbCKuil TexHomornaeckui yausepeurer «MUCuCy»
HOBOTPOUIKNN ®ONITNAIL

Kadenpa meranaypruueckux TEXHONOTUI U 000pyI0BaHUS
BUJIET Ne O
K 3K3aMCEHY

I[I/ICHI/IHJII/IHaZ ((COBpeMeHHLIe METOABI TOJTYYCHUS BBICOKOKaUYCCTBCHHBIX CTaJICH W CIIJIAaBOB)»




Hanpasnenne:22.03.02 Merammyprus
®dopma 00yueHUs: 3a04HAs
®dopma npoBeeHNS SK3aMeHa: yCTHas

1. CTpyKTypa 3IeKTpOMeTallypruu
2. Baustaue cocraBa MeTaiuia Ha AecyIb(ypario CTalHq.
3. Kitaccnguxaryst 1 HazHadeHNe (eppoCIIIaBoB

CocraBuit:
3aB. kapenpoit MTuO
«_» 20 r.

HucrannuonHo sx3amen npoBoautcs B LMS Canvas.
O06pa3zernr 3ajannii 17151 SK3aMeHa, IPOBOIUMOTro TUcTaHIIoHHO B LMS Canvas

1) Mo kakoMmy 0o01IEMY NIPU3HAKY KIACCU(PUIMPYIOTCS 3IEKTPHUIECKHE Medn?
1.110 KOHCTPYKTHBHBIM 0COOCHHOCTSIM;

2.110 HCHONB3yEMBIM [THXTOBBIM MaTepHaIaM;

3.110 cnoco0y npeBpalleHus MEKTPUIECKON YIHEPTUH B TETIJIOBYIO.

2) KakoBa 001mast mpoJ0KUTEIBHOCTD TpoIlecca Tpa@uTU3AIUH AIEKTPOIOB?
1.50-60 u;

2.5-6 cyT;

3.7-10 cyr.

3) BeiGepuTe KOMIIOHEHTHI IUXTHI AJIS1 U3TOTOBICHUS TPaQUTU3NPOBAHHBIX SJIEKTPOIOB.
1.aHTpanur;

2.3HEpPreTUYECKUil yroib;

3.KOKC;

4.xaMEHHOYTOJIbHAsI CMOJIa;

4)Kakue oTpumateabHbIe IMOCTIESACTBIS UMEIOT MECTO TIPH UCTIOIB30BAHMUS BOJOOXTAXKIAEMBIX AJIEMEHTOB B KOHCTPYKIIUH
aJeKTponeyein?

1.cHMXKEeHHE TPOU3BOTUTENBHOCTH M1€4H;

2.yBeIMUYEHHE IPOCTOEB;

3.yBeIMUEHHE PACXO/Ia NIEKTPOIHEPTHY;

5) Kakue Mepbl crIOCOOCTBYIOT MOBBIIICHHIO CTONKOCTH pyTepoBku JJCIT?
1.ymydmreHne KadecTBa IPUMEHSIEMBIX OTHEYIIOPOB;

2.yBenHuYeHNE YAETbHOM MOIIHOCTH TpaHchopMaTopa;

3.yBeIMUEHHE IUaMeTpa pacnajia 3JIeKTPOIOB;

4.mpenBapUTENbHBIN 10JOIPEB METAJUIOIUXTHL.

6) KaxoBa onTuManbHas cTeneHb MeTAIN3AIMK OKAThIIIeH Ui TP UX ucnonb3oBaHuu B muxte JCII?
1.75-80%;
2.80-85%;
3.90-95%.

7) Kakoif KOMITOHEHT MIMXTHI U3 HCIIOIB3YEMBIX B KAUECTBE MIJTAKOOOPa3yIOIINX, CIIOCOOCTBYET HANOOIBIIEMY yIAICHHUIO CEPhl U
tdochopa?

1 .M3BECTHSIK;

2.M3BECTh;

3.00KCHTHI;

4 .1171aBUKOBEIH IIITIAT.

8) Kakue HemocTaTKi HIMEIOT MECTO TIPH JIEKTPOIIIIAKOBOM TIEpEIlIaBe IO CPABHEHHIO C BAKYYMHO-TYTOBOH TUTaBKON?
1.BBICOKOE COZEpAKAHUE CEPBI;

2.60bl11ee cofep)kaHre HEMETaJUIMIECKUX BKITIOUEHUIH;

3.okucienne akTUBHBIX AneMeHToB (Ti, Al) B mporiecce TIaBKH.

9) K xakoMy THITy pacKUCIEHHUs] OTHOCUTCS CII0OCO0 MPUCAIKU MOPOLUIKOOOPA3HOT0 PACKUCINUTEIS Ha IIJTAK C UENIbI0 CHHKEHUS
FeO?

1.rmy6uHHOE;

2.1 dy3uonHoe.

10) Kaxoe xoam4ecTBo TBEpABIX OKHCIUTENEH (pyIsl HiIH arinoMepara) Heooxomumo BBectH B JICIT s ypanenus 0,01% C/t
JKUJKOTo MeTayuia?
1.0,6-1,5 xr




2.1,5-2,2 kr;
3.2,0-3,0 kr.

5.4. MeToauka OueHKH OCBOEHUS AUCHHUILIMHBI (Moayis, npakTuku. HUP)

I1pu oreHKe pe3yIbTaTOB 3aLUTHI OTYETOB I10 JJA0OPATOPHEIM paboTaM HUCIONIB3YeTCsl OMHApHAs CHCTEMa, KOTopast
IIPEAYCMaTPUBAET CIEIYIOLUE PE3YJIbTAaThl M KPUTEPUH OLIEHUBAHUS:

«3auTeHOy, €CIIN BHIIIOTHEHBI BCE 331aHUS JIAOOPaTOPHON pabOTHI, CTYJEHT OTBETUI Ha BCE KOHTPOJIBHBIE BOIPOCH

«He 3a4TeHO», eclTi HE BHIMOIHEHBI HITH BBIIONHEHB] HEMPABUIIBHO 331aHH 1JaOOPaTOPHOH paboThl, OTBETHI HA KOHTPOIIbHEIE
BOIIPOCHI C OIIMOKaMU WJIM HET OTBETOB HA KOHTPOJIBHBIE BOIPOCHL.

IIpu noBeneHnu 3k3aMeHa B (hOpMe yCTHOTO OMPOCa KPUTEPUSIMU OLIEHKH SIBIISIOTCA:

«OTIUYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHUYECKUE 3HAHUS, BIaJAeeT TEPMUHONIOTHEH, IeNIaeT apryMEeHTUPOBaHHbIE
BBIBOZIBI M 000O0IIEHNS, IPUBOIUT IPUMEPEI, TIOKa3bIBACT CBOOOTHOE BIIaACHHE MOHOIO-THIECKOH PEUbI0 M CIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUYHSIOIUE BOIIPOCHL.

«XopoLIo» - CTyIeHT JEMOHCTPUPYET IPOYHBIE TEOPETUYECKUE 3HAHUSA, BIAaIeeT TEPMUHOJIOIUEH, JeIaeT apIyMEHTUPOBAHHBIE
BBIBOJIBI M 0000IIEHNS, TPUBOAUT IIPHUMEPBI, HO IIPH 3TOM JAENIacT HECYIIECTBEHHbIE OMINOKH, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOSITEIbHO UM IIPU HE3HAYUTEIBHOW KOPPEKIIUH IIPENOJABATEIIEM.

«Y IOBIETBOPUTETBHO» - CTYAEHT JEMOHCTPUPYET HErTyOOKHe TeOpeTUIeCKIe 3HAHUS, TIPOSBIILET cabo chopMUpoBaHHEIE
HaBBIKU aHAJIM3a SIBJICHUI U IPOLECCOB, HEIOCTATOYHOE YMEHME JIENNaTh apIyMEHTUPOBAHHbBIE BBIBOBI U IPUBOJUTH IPUMEDHIL,
MOKa3bIBAacT HE JOCTATOYHO CBOOOHOE BIIa/ICHUE TEPMHUHOMIOTHEH, JIOTHYHOCTBIO U MOCIIEA0BATEIbHOCTBIO H3TI0XKEHHS, JIETAcT
OIIMOKH, KOTOPBIE MOXET HCIPABUTh TOJIBKO MPH KOPPEKIIUH MPEIIO1aBaTeIeM.

«HeynoBneTBOpUTENBLHO)» - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEIMETA, HE yMeEET JeIaTh
apryMEHTHPOBAHHbIE BBIBOABI U TPUBOANUTH IPUMEPDI, HE BIIAICET TEPMUHOIIOTUEN, MPOSIBISET OTCYTCTBHE JIOTHYHOCTH U
TIOCIIC/IOBAaTENEHOCTHIO M3JI0KEHHS, JIefIaeT ONIMOKH, KOTOPhIE He MOXKET MCIIPABHUTh JaXke IIPH KOPPEKIINH IIPETIojaBaTesIeM.

ITpu npoBeneHnH 3x3amMeHa B JOpME KOMIIBIOTEPHOTO TECTUPOBAHUS KPUTEPUSIMHU OLICHKH SIBIISIOTCSL:

«OTmaHOY - moydernue 6omnee 90 % 6aIoB 10 TECTy IPH BHIIOIHEHUH TECTA 33 PErIIaMeHTHPOBAHHOE BPEMSL.

«Xopomoy - momyuerue ot 75 10 90 % 6aioB 1Mo TecTy IpH BHIOIHEHUU TECTA 32 PETTIAMEHTHPOBAHHOE BPEMSI.

«Y IOBIETBOPUTENBHOY - Tody4deHue oT 50 10 75 % 6anoB 1o TECTY NPH BBIIIOIHEHUH TECTA 3a PETJIAMEHTHPOBAHHOE BpEMsl.
«HeynoBnerBopuTenpHO» - moydeHne MeHee 50 % 0ayuToB MO TecTy.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTODBI, COCTaBUTENH 3arnaBue Bubmmorexa M3parenscTBo, rox, 311. axpec

JI1.1 | bparkosckuii E.B., OJEeKTPOMETAILUTYPIUs CTAIIH: H® HUTY "MUCuC", 2018,
3aBomsHbI A. B., YuebHoe mocobue http://elibrary.misis.ru/view.php?
[leBuenko E. A. fDocumentld=12143

6.1.2. Jlono/HUTEILHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 | A.®.KabnykoBcKmii IIpou3BOACTBO ANIEKTPOCTAIHN U M.: UKL «Axanemus», 2003,
(eppocruiaBoB: YueOHHK
JI2.2 | B.A. Kynpun Teopus 1 TeXHOIOTUA Mup, 2003,

MMPpOMU3BOACTBA CTAIIN

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3arinaBue Bbubnuoreka W3natenscTBO, TOA, 371. aApec
JI3.1 |bparkosckuii E.B., DJIEeKTPOMETATypIus CTaIl U H® HUTY "MUCuC", 2019,
[TamoBanoB A.H. (deppocmaBos: JlabopaTopHBIi http://elibrary.misis.ru/action.php?
MPAKTUKYM kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=12369
JI3.2 [Eroposa A.H. TexHonorus u pacyer IIaBKU H® HUTY "MUCuC", 2020,
CTaJld B YTOBBIX http://elibrary.misis.ru/action.php?
CTaJIeTIaBIIILHBIX MeUax: kt path_info=ktcore.SecViewPlugin.actio
Mertoandeckue ykazaHusl s ns.document&fDocumentld=12515

BBITIOJIHEHUS! TOMAIITHET 0
3aJaHUS/KOHTPOJIEHOH PabOTEI

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»

31 |H® HUTY "MUCuC" www.nf.misis.ru
72 | Poccuiickas HaydHas 2IeKTpOHHAS OMOJIMOTEKa www.elibrary.ru
D33  |HOB HUTY "MUCuC" www.elibrary.misis.ru
24 | KubepJlenunka www.cyberleninka.ru




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCl/IOHaJ]LHbIX 0a3 JaHHBIX

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

OcBoeHMe TUCIUIUINHEI TIPe/IIoaracT Kak IIpoBeAeHNE TPAIUIIHOHHBIX ayAUTOPHBIX 3aHATHIH, TaK U pabOTy B AJIEKTPOHHOH
uHpopmaronHo-obpaszoBarensHoi cpene HUTY «MUCuC» (3MOC), uacTbio KOTOPOH HENOCPEACTBEHHO MPEeJHA3HAUCHHOM IS
OCYILECTBIICHHsI 00pa30BaTEILHOTO MpoLecca sBIsieTcst DIEeKTPOHHBIH 00pa3zoBarenbHbIil pecypc LMS Canvas.

PexomeHmaImy 1Mo ycIentHoMy 0OCBOSHHIO Kypca B TPaJIUIIMOHHOH (opMme.

J1s1 yCTIenmHOro YCBOCHUS TEOPETHIECKOTr0 MaTepraia Heo0OX0IMMO PEry IsIpHO ITOCEIaTh JICKIINH, IePEIUTHIBATE JICKITMOHHBIH
MaTepua, 3HaUUTeNbHOE BHUMAaHHE yAeNATh CAMOCTOSTEIbHOMY H3YUE€HHIO NUCLUTLTHHBL

YcnemHoMy 0CBOGHHIO Kypca TakKe HOMOXET BeIeHHE TEPMUHOJIOTHYECKOTO CI0Bapsi, YTO ITO3BOJIUT OBICTPEE yCBANBATh
TEOPEeTHIECKUH MaTepHal, TPaMOTHO CTPOUTH CBOIO pedb IPH YCTHBIX M MUCEMEHHBIX OTBETAX.

[IporpamMma TUCHIUIIIMHBI BKJIFOYAET JIEKI[HOHHBIE, TPAKTUYIECKUE U TaO0paTOpHbIE 3aHATHUS, BBIIIOIHEHUE JOMAIITHETO 3aJaHuUsL.
KoHTtponbHast paboTa OTIMYaeTCsl 3HAUYMTEIbHBIMU 3aTPaTaMy BPEMEHH M TPEOYET OT CTyAEHTa 3HaHUH JICKIIMOHHOTO MaTepHuaa,
METOJMYECKNX YKa3aHHIA 110 BEITIOIIHEHUIO PA0OTHI M OOJBIIOr0o BHUMaHUS. B CBA3M ¢ 3THM, IIpH TUTAHUPOBAHUH CBOCH
CaMOCTOSITETBHON pabOoTHI BaM CIEAyeT YIUTHIBATE, UYTO MPOITYCK JICKIIMOHHBIX 3aHATHH U HeBHUMATEIHHOE OTHOLICHHE K
U3YYEHUIO METOJUUYECKUX YKa3aHUH CyLIECTBEHHO OCIOKHUT BHINOIHEHHE KOHTPOIBHOM paboThL.IIoAr0TOBKA K BHITIOITHEHHUIO
KOHTPOJIbHOHM PabOTHI 3aKII0YACTCS B H3yYEHUH COOTBETCTBYIOIIMX METOIMUYECKUX yKazaHUH. OopMIIeHHAs! KOHTPOIbHAs padoTa
cmaercs Ha Kaeapy MeTauTyprudeckuxX TEXHOIOTHH 1 00opynoBanus. [IpaBIIbHO BEITIONHEHHAS pab0Ta CUMTACTCS 3aUTEHHOM.
He 3aurennas paboTa Bo3Bpamaercs CTyIACHTY Ha JOpabOoTKY.

JlaGopaTopHble pabOTHI OTIMYAIOTCS 3HAUYUTEILHBIMU 3Hepro3arpaTaMu. YacTe paboT MpOBOAUTCS IIPH HCIIOIb30BaHUU
BBICOKOTEMITEpATypHBIX arperaToB, CBI3aHa CO 3HAYNTEIILHBIMH 3aTpaTaMi BPEMEHH, KPOME TOTO, [T MX ITOJTHOLCHHOTO
BBITIOJIHEHUS TPeOyeTCsl yuacTHe B HEH HECKOIBKHUX CTYAEHTOB IO/ PyKOBOACTBOM IperogaBaTens. B cBsa3u ¢ aTum, Ipn
TUIAHUPOBAHUHU CBOEH yueOHOI paboThl BaM CleyeT yUUTBIBATh, YTO MPOMYCK JAOOPATOPHOTO 3aHATHSA CBA3aH CO CIIOKHOCTSIMU HX
BBIMIOJTHEHUSI.

IToaroroBka K BEIOIHEHUIO TA00PAaTOPHOH pabOTHI 3aKITIOYAETCS B COCTABICHUH TEOPETHIECKOTO BBEICHNUS K J1a00paTOpHOI
paborte. [Tocne BeimonHEeHUs T1abopaTOpHOI paboThl oopmisieTcs otyeT. PaboTa cunTaeTcs MOMTHOCTBIO 3aUTEHHOW TIOCIIE €e
3aIIUTHL. 3aInTa JJabopaTOPHBIX pabOT MPOBOMUTCS Ha J1aOOPATOPHBIX 3aHATHSX.

YdacTre B IPaKTHIECKUX 3aHATHAX TPeOyeT OT CTY/IEHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH M CIIOCOOCTBYeT Ooitee
TITyOOKOMY OCBOCHHUIO TEOPETUIECKHX MOJIOKCHUH U UX MPAaKTHIECKOr0 HCIONIb30BaHMs. Ha MpakTHUecKnX 3aHATHSAX CTYICHTHI
MO/l PyKOBOACTBOM IPENO/aBaTeNs BEIIOIHSAIOT PACcYeThl CTaNleNIaBUIIbHBIX IPOLIECCOB, a MOITYyUYEHHBIE PE3yIbTAaThl COIOCTABISIOT
C peanbHBIMH POU3BOACTBEHHBIMY BETHYHHAMHU.

IToaroroBka K K3aMeHy 110 JUCIUIUINHE 3aKII0YAeTCs B N3yUSHUH TEOPETHUECKOTO MaTepHaa 0 KOHCIEKTaM JIEKIUH,
HCTOYHHMKAM OCHOBHOM U JJOIOITHUTENBHON IUTEpaTyphl. JJOITyCKOM K 9K3aMeHY SBIISIOTCA 3alUIIEHHbBIE OTUYETHI O Ta0OPaTOPHBIM
paboraM. Dk3aMeH N0 JUCIUIUIMHE IPOBOJMUTCS B yCTHOM (hopMe.

PexomeHmaImy Mo 0CBOCHMIO TUCIUILIMHEI B UCTAHIIMOHHOHN (opMme.

LMS Canvas mo3BoJsieT HCIOJIb30BaTh CIIEIUANBHBII KOHTCHT U 3JIEMEHTHI JICKTPOHHOTO 00YYEHHS M AUCTAHIIHOHHBIX
obpaszoBarenbHbIX TexHonorui. LMS Canvas ucronb3yercst IpeuMyLIECTBEHHO Il ACHHXPOHHOTO B3aUMOAEHCTBHS MEX LY
y4JacTHUKaMH 00pa30BaTeBHOrO Mpoliecca MocpeacTBOM ceTH «HTepHeT».

Uto0bl 3 PEeKTHBHO UCTIONB30BaTh BO3MOXkHOCTH LMS Canvas, a COOTBETCTBEHHO M YCIICITHO OCBOUTH JUCIUILINHY, HYXKHO:

1) 3apeructpupoBarbes Ha Kypc. s 3TOro Hy>KHO EPEUTH MO CChUIKE, BBIAABaEMON COTPYJHUKAMU JA€KaHATA WIN
npernoaasareseM. JIOTHH 1 aposib COBMAAAET C JIOTHHOM M TapojieM ot Jn4Horo kabuuera HUTY MUCuC;

2)B pyOpuKke «B Haga10» 03HAKOMHTBCA C COIEPKaHNEM Kypca, BOIIPOCAMH JIUISI CAMOCTOSTEIBHOM ITOJTOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIuu, (POpMOH IMPOMEXYTOUHOI aTTECTAINH (3a4eT/3K3aMeH), KPUTEPUSIMU OIIEHUBAHUS U 1. ;

3)B pyOpuxe « Moy, 3aX0/s B COOTBETCTBYIOIINE Pa3/Ielbl H3yuaTh ydeOHbIe MaTepHabl, pa3MelIeHHbIe IpenoaaBareneM. B
T.4. NTOJIb30BAThCS IUTEPATYPOH, PEKOMEHTOBAaHHON MpENogaBaTeNeM, IEPEXOS MO CCHUTKAM;

4)B pyOpuke «brbIIOTEKa» BO3MOXKHO ITOOMPATH IS BEIITOITHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAIITHAE PA0OTEHI,
KypCOBBIe PabOTHI/IIPOEKTHI) IUTEpaTypy, pasmemennyo B ObC HUTY «MUCuC;

5)B pyOpuKe «3aJaHus Hy>KHO O3HAKOMHUTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CauH, KpUTCPHIMHU
OLICHKHU. B ycTaHOBIEHHBIE CPOKH BHIITOIHUTH PaOOTY(BI), HOATPY3HUTH 311€Ch JKe IS TPOBEPKH. Y TOOHO Ha3BIBATh (hailir paboTHI
cremyromuM o0pa3oM (Ha3BaHUE IpenMeTa (CokpamenHo), rpymnma, @10, nata akTyanusauu (Ipy IOBTOPHOM Pa3MEIIEHHN)).
Ecnu pabota conepxuT pucyHKH, (POpMYJIBL, TO € LEIbI0 COXpaHeHHs (OPMATHPOBAHUS e HyKHO moarpyxatb B pdf gopmare.
Pa6ota, moarpy>xaemas Juist IpOBEPKH, OJDKHA:

- coZiepKaTh BCE CTPYKTYPHBIC JJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO 9acTh, 3aKIIIOUEHHE, CIIICOK HCTOYHUKOB,
HpUIIOKEHHS (TIPH HEOOXOAUMOCTH);

- ObITH 0(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUAMHU.

ITperomaBaTens B TeUEHHE YCTaHOBICHHOTO CPOKa (He OoJiee AecsTH THEH) mpoBepsieT paboTy U pa3MeraeT B KOMMEHTapHIX K
3aJaHUIO PEIeH3UI0. B Hell OH yKa3bIBaeT Kak IMOJIOXKUTEIBHBIE CTOPOHBI PAOOTHL, TaK 3aMe4aHHs. [Ipy HaTHYIUN B perieH3un
3aMeYaHUi U peKOMEHIAIHii, HY’>KHO BHECTH MONPABKU B paboTy, HOATPY3UTH €€ 3aHOBO s TOBTOPHOI mpoBepku. [Ipu sTom
BaKHO CIICANTD 33 CPOKAMH, B TEUEHHE KOTOPBIX JOJDKHO OBITh BBHITIOJIHEHO 3a/anue. [Ipy HapynIeHHH CpOKOB, yKa3aHHBIX
Tperio/iaBaTesieM BO3MOXKHOCTD TIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOIICHNE 0 HapyIICHHH CpoKoB. [To
OKOHYAHUH CEMECTpa MOATPY3UTh PabOTy HE MOITyIHTCS;

6)B pyOpuke «TecTb» NPOHTH TECTOBBIC 3a/laHUsI, OCBOUB COOTBETCTBYIOIINH MaTepuall, pa3MEILEHHbIH B pyOopuke «Momynn»;
7)B pyOprKe «OIEHKI» OTCIEKNUBATH CBOIO yCIIEBAEMOCTH;

8)B pyOpuke «OOBABICHUS YUTATH OOBIBICHHS, pa3MeIlaeMble IPENOoAaBaTeNIeM, 1aBaTh 0OPATHYIO CBA3b;

9)B pyOpuke «O0Cy)IeHHU» CO3/1aBaTh 0OCY>KACHUS U y4acTBOBATh B HUX (00CYKIAr0TCs 00IINE MOMEHTHI, BHI3BIBAIOIINE
BOIPOCHI y OOJNBIIMHCTBA IPyNIibl). JlaHHas pyOpHKa TakxkKe MOXKET ObITh NCIIONB30BaHa JJIsl B3AMMHOMN ITPOBEPKH;




10)IposBIATE PEryNApHYIO aKTUBHOCTH Ha Kypce.

[TpenMyecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBUS MEX/y yYaCTHUKaMH 00pa30BaTEeIbHOrO MPOLecca MOCPEICTBOM CETH
«HHaTeprer» ucnonpdyercs Microsoft Teams (MS Teams). YTOOBI OTHOIIEHHO HCIIONIB30BATh €T0 BO3MOKHOCTH HYKHO
ycTaHOBHUTH npuinokeHne MS Teams Ha nepcoHaNbHBIN KOMIBIOTEp U TenedoH. CTapocTaM HYKHO co3AaTh rpymimy B MS Teams.
YuacTue B rpymnine no3BoJser:

- CIIyLIaTh JIEKIUY;

- paboTaTh HA MPAKTUYECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOaBaTelIeM, 3a/1aBasi eMy BOIPOCHI MM OTBEYAasl Ha €r0 BOIIPOCHI B 00IIEM YaTe IPYIIILI B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIISITH COBMECTHYIO paOOTy HaJ TOKyMEHTaMH (BKJaaka «Daibl).

IIpu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOH KaMepOH.
HckntodeHne — ecity MpernoiaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIET0BbIE (DOTO.

IIpu npoBeneHNH JIEKITMOHHO-TTPAaKTHUECKAX 3aHATHI BeleTCs 3aiCh. OTO JaeT BO3MOXKHOCTE ITPOCMOTPA 3aHATHA B CIIydae
HEBO3MOXKHOCTH IIPUCYTCTBUS HA HEM WJIH IIPU HEOOXOAUMOCTH BHOBb OOPATHTCS K MaTEPUaTy U 3aHOBO €TI0 IPOCMOTPETh.




