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1. HEJIX OCBOEHUA

1.1 | Llens - hopMupoBaHue 3HAHUH O TEOPETHIECKUX OCHOBAX M TEXHOJIOTHAX AIIEKTPOMETAJLUTyprHUECKOr0 IIPOM3BOACTBA
cTayy 1 HeppocIiaBoB, 00eCIeYrBaOLINX TpeOyeMble CBOICTBA M Ka4eCTBO TOTOBON MPOIYKLIUH.

1.2 | Bamaun:

1.3 | - m3y4uTh IpoLecch U 000pyAOBaHUE IS TIPOU3BOACTBA CTATH U (PEPPOCIIABOB: KOHCTPYKINH HEUeH, TEXHOIOTHA
BBIIJIABKY, IApaMeTPhl 3JEKTPOIUIABKH, 3JIEKTPUUECKOr0 PEXKUMa U aBTOMATU3aLUI0 IPOU3BOJICTBA;

1.4]- Hay4YuTh IPOBOAUTH (bHBI/IKO-XI/IMI/I‘{eCKI/Ie 1 WHKCHEPHBIC PACUCTHI IPOIECCOB, ITPOTEKAIOIIUX B DJICKTPOIICYAX;

1.5]- Hay4YuTh pa3pa6aTHBaTb TEXHOJOTUYECKYIO CXEMY IIPOU3BOACTBA 3aJJaHHOM MapKu CTajid Ha Oase COBPEMCHHBIX
METOAOB BBIIIJIaBKHU B BHGKTpOHyFOBOﬁ cyu, BHEIICYHOMH 06pa60T1<1/1 H pa3jInBKH.

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 |Merannyprudeckue TeXHOIOIUU

2.1.2 | Merozasl 00pab0TKH SKCIEPUMEHTATBHBIX JaHHBIX

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

2.1.4 | Okcrpakuus 4epHBIX METAJIOB U3 IPUPOJHOTO ChIPbSI

2.1.5 | be3onacHOCTH KHU3HEACATECILHOCTH

2.2 Jucuuniannsl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

2.2.1 | KypcoBas Hay4HO-HCClen0BaTeNbCKas pabora (4actp 3)

2.2.2 |IoaroToBka K mpoIEaype 3aLIUTHI M 3aIIUTa BHITYCKHONH KBATH(PUKAIIMOHHON PaboThI

2.2.3 |PaznuBKa U KpUCTAILIU3ALHUS CTATIH

2.2.4 | Teopus v TEXHOJOTHUS PA3IUBKH CTAIN

2.2.5 | ObopynoBaHue araogOMEHHOTO H CTANEIIABHIBHOTO TPOM3BOICTB

3. PE3YJIBTATBI OBYYEHUAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

ITIK-1: Cnioco0eH ocyliecTBIATh TEXHOJIOrHYecKHe MPOLEecChl 110 MOJIY4YeHHUI0 YePHBIX METAJLI0B, OLleHUBATh PUCKHU U
onpeieaATh Mephl M0 o0ecnevyeHH 0 HX 0e30NMaCHOCTH

3HaTb:

ITK-1-31 YcrpoiicTBo, MpUHINN JEHCTBASA U IPABIIIa SKCIUTyaTallni TEXHOIOTHIECKOTo 000py IOBaHUS
3JIEKTPOMETAJLIY PrU4€eCKOro Npou3BOICTBA

ITIK-2: CnocoOen pa3padaTbiBaTh TEXHOJIOIrHYeCKHeE MPOLECCHI N0Ty4eHHs YePHbIX MEeTAJJIOB, OCYIIECTBJIATE KOHTPOJIb HX
BBINOJHEHHS H Pa3paldaThIBATh PeKOMEHAIMH 110 NPeAYNPEeKACHHIO H YCTPAHEHHIO Ae(eKTHOCTH NPOAYKIUU

3HaThb:

TIK-2-31 Teoperuueckre OCHOBBI JIEKTPOMETAILTYPIrHUECKUX MPOLIECCOB MTPOU3BO/ICTBA METAIIJIOB

MK-5: CnocodeH onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MOKA3ATEIN MTPOLECCOB MOJTYUCHUS Y€PHBIX ME€TAJLJIOB, IPOBOAUTH
aHaJau3 3q)q)eKTl/IBHOCTI/l TEXHOJOIHYIECCKHUX NMPOLECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB H pa3paﬁaTbIBaTb NPEAT0KECHUSA
Mo UX COBEPIICHCTBOBAHUIO

3HaTh:

ITK-5-31 BnusiHuE TEXHOJIOTHYECKHUX MTApaMETPOB IJIABKU M KOHCTPYKTHBHBIX 0COOCHHOCTEH AJICKTPOILIABUIIEHOTO 000py IOBaHHUS
Ha TEXHUKO-9KOHOMUYECKHUE ITOKA3aTeIH MPOU3BOACTBA BHICOKOKAUYECTBEHHBIX CTANICH, CIIAaBOB M (heppOCILIaBOB

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATH M UCMOJIb30BATh HOBBIE IIU(POBBIE TEXHOJIOTHH [IJIs1 MOBBIIIEHUS
3(peKTHUBHOCTH NPOLECCOB MOJTYyYeHHUS YePHBIX METAJIOB

3HaTh:

ITK-6-31 CoBpeMeHHBIE TEHACHIINN Pa3BUTHUS TEXHOJIOTHIESCKUX IPOIIECCOB M KOHCTPYKIUH arperaToB 3JIeKTPOMETaLTYPIHA

ITIK-1: Cnioco0eH ocyliecTBIATh TEXHOJIOrHYecKHe NPOLECCh 110 MOJIYy4eHUI0 YePHBIX METALI0B, OLEHUBATh PHCKHU H
onpesieATh Mephl 0 o0ecneYyeHH 0 HX 0e30NMACHOCTH

Ymerb:

[MK-1-Y1 OcymiecTBasTh TEXHOIOTHYECKHA MPOIECC MPOU3BOACTBA BHICOKOKAYECTBEHHBIX CTAJIEH U CIIJIa-BOB PA3JIMYHBIMU
9JIEKTPOXUMHUYECKUMH CIIOCO0aMuU

IIK-2: Cnocoben pa3padaTbiBaTh TEXHOJIOIrHYECKHE MPOLECCHI NOTy4eHHs YePHbIX METAJJIOB, OCYIIECTBJIATh KOHTPOJIb HX
BBINOJHEHHS H pa3pabdaThIBATh PEKOMEHAIMH 110 NPeAYNPEeKACHHIO H YCTPAHEHHIO Ae(eKTHOCTH NPOAyKIUT




YMmerb:

[IK-2-¥Y'1 Aranu3upoBaTh U pacCUUTHIBATH OCHOBHBIC APaMETPHI AIEKTPOMETAILTY PrHIECKUX IIPOH3BOACTB

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTe/H MPOLEecCOB MOJTyIeHHs] YePHBIX METAJI0OB, IPOBOIUTH
aHaau3 3G (PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAJIOB H Pa3padaThIBATh MPENI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Ymern:

ITK-5-Y1 AHamu3upoBaTh M COBEPIICHCTBOBATH TEXHO-JIOTHYECKHE ITPOIIECCHl PON3BOACTBA BEICOKOKAYECT-BCHHBIX CTaNICH,
CIUIaBOB M (DeppOCILIaBOB B COBPE-MEHHBIX JIEKTPOIIABUIIBHBIX arperarax

ITIK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUS
3 (PeKTUBHOCTH NPOLIECCOB MOJYYeHHS YePHBIX MeTAJLI0B

Ymerb:

[TK-6-Y 1 IIpuMeHsTh TOCTHKEHUS HAYKH B TEXHOJIIOTHYECKON MPAKTHKE 3JIEKTPOMETAIUTY PrUYECKIX IPOIIECCOB.

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

Baanernb:

IIK-1-B1 MetonaMu aHanu3a TEXHOIOTUYECKUX IIPOLIECCOB B AIEKTPOMETAILIYPIrUHU U UX BIUSHMS 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 IMEKTPOMETATITYPTUIECKUX CUCTEM

IIK-5: Cnocoben onpeaeaaTb TEXHUKO-IKOHOMHUYECCKHUE MMOKA3aTEJIM ITPOLECCOB MOJTYICHHUS Y€PHBIX ME€TAJLJIOB, IIPOBOAUTH
AaHaJIu3 3(1)(1)eKTl/IBHOCTl/l TEXHOJOTHYECKHUX MPOLECCOB MPOU3BOACTBA YE€PHBIX METAJIJIOB U pa3paﬁaTLIBaTb MPEATIOKCHUSA
M0 UX COBEPIICHCTBOBAHUIO

Baanernb:

[IK-5-B1 Metoaukoii onpeneneHust ONTHMAIBLHBIX TEXHOJOTHYECKUX MTapaMeTPOB IMPOU3BOJICTBA BHICO-KOKAYECTBEHHBIX CTaJeH,
CIUIaBOB U (PeppOCIUIaBOB B COBPEMEHHBIX JIEKTPOILIABHMIILHBIX arperaTax

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHH VISl NOBbILICHUSI
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYCHHS YePHBIX MeTAJLI0B

Baanernb:

TIK-6-B1 AnropurmMaMu 4UCIEHHBIX METOJOB pacueTa U ONTUMHU3ALUHN TEXHOJIOIHYECKUX IIPOLIECCOB

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeH Mt pecypchbl padoThI
Pa3gen 1. DnexkTpoayrosbie
neyu
1.1 DIeKTpOoCTaNCIIIIaBUIIbHBIC 4 1 IMK-5-31 IIK-1- | JI1.1J12.2J13.
meyu: o0mmas 31 IK-2-31 1J13.2
XapaKTepuCcTHKa, pabouee ITK-6-31 01323354
MIPOCTPAHCTBO,
¢dyrepoka. /Jlex/
1.2 KoncTpyknuu 4 1 ITK-5-31 TIK-1- JI1.1J12.1
(heppocIIaBHBIX TIEUEH: 31 TIK-2-31 JI2.2J13.1
KiaccupuKkanys neueit TIK-6-31 JI3.2
(dheppocriaBHOro D152 33 D4
TIPON3BOJICTBA, (DYTEPOBKa,
OIIpEe/IeNICHNE TapaMeTPOB
BaHHBI (hepPOCILIABHON
nieun. /JIex/
1.3 Pacuer 6ananca MeTamia o 4 4 MK-5-31 IIK-5- | JI1.1J12.2J13.
repenenaM: MpoKaTHOMY, V1 IIK-5-B1 1J13.2
Ky3HEUHOMY, U MMK-1-31 TIK-1- | 51 32 53 54
AJIEKTPOCTAJICIIIIABUIIBHOMY / Y1 IIK-1-Bl1
Ip/ [K-2-31 MK-2-
V1 IIK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1




1.4 OmnpeneneHue pa3MepoB MK-5-31 TIK-5- | JI1.1J12.2J13.
JTyTOBOM V1 IIK-5-B1 1J13.2
JIEKTPOCTAJIEIIaBUIbHON IK-1-31 TIK-1- | D1 22 33 54
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 TIK-5-31 TIK-5- | JI1.1J12.1 P2
CTaJIeINIaBUJILHOM 1e4YH V1IIK-5-Bl JI2.2J13.1
(ACTI) mpsimoro IK-1-31 TIK-1- | 91 22 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 TIK-5-31 TIK-5- | JI1.1J12.2J13. P3
BBITUIABKH CTaJIH B TyTOBOM VY1 IIK-5-B1 1
CTaJIeIUIaBIIBHOMN 11eun /J1ab/ TK-1-31 TIK-1- | 91 32 23 B4

V1IIK-1-B1
I1K-2-31 [IK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
Pa3gen 2. TexHoJsiorus
MJIABKHU CTAJIM B OTKPBITHIX
AYTOBBIX Mevyax

2.1 PU3HUKO-XUMUYECKHE OCHOBBI TIK-5-31 TIK-1- JI1.1J12.1
MIPOU3BO/ICTBA CTAJIH B 31 [IK-2-31 JI2.2J13.1
JIyTOBBIX mevax /JIex/ [1K-6-31 JI3.2

212233 34

2.2 OCHOBBI TEXHOJIOTHH TLIABKH TIK-5-31 TIK-1- | JI1.1J12.1J13.
CTaJli B OTKPBITHIX TyTOBBIX 31 IK-2-31 1J13.2
neyax: I1K-6-31 21222354
- TEXHOJIOTHSI BHITIJIABKH
CTaJli B TYTOBBIX [1€Yax C
OCHOBHOM (hyTEpOBKOH;

- BBITUIABKA CTaJIH B KUCITBIX
JTyTOBBIX mevax. /Jlex/

2.3 Pacuer muxThl 1715 BBIILIABKU TIK-5-31 TIK-5- JI1.1J12.1
cranu B JICII ¢ V1 IIK-5-B1 JI2.2J13.1
HCT0JIb30BAHUEM IIK-1-31 TIK-1- JI3.2
JIETUPOBAaHHBIX OTXOJI0B V1IIK-1-B1 212223 54
Mp/ TIK-2-31 IIK-2-

V1IIK-2-Bl
ITK-6-31 IIK-6-
V1 IIK-6-B1

2.4 Pacuer marepuanbHOrO U TIK-5-31 TIK-5- | JIL.1J12.1
TEIUIOBOTO OAJAHCOB IS V1 IIK-5-Bl JI2.2J13.1
BBIIJIABKY yTJIEPOAUCTON IK-1-31 IIK-1- J3.2
cramu B JICII (c VITK-1-B1 | 212233 54
MIPUMEHEHUEM TIK-2-31 T1K-2-
kuciopona) /TIp/ VY1 IIK-2-B1

TK-6-31 TIK-6-
V1 IIK-6-Bl
Pa3gen 3. IIpousBoacTBo
¢eppocniiaBon

3.1 CriocoObI IPOHU3BOJICTBA MMK-5-31 IIK-1- | JI1.1J12.1JI3.

(dheppocmnasos. /Jlex/ 31 IIK-2-31 1J13.2
TIK-6-31 212233524

3.2 [Tpon3BoACTBO KpeMHHUS U TIK-5-31 TIK-1- | JI1.1J12.1J13.

ero cIiaBos. /JIex/ 31 IIK-2-31 1J13.2
TK-6-31 212233 34

33 [IpousBoacTBO Mapranua u TIK-5-31 TIK-1- | JI1.1J12.1J13.

ero cruiaBos. /JIex/ 31 IMK-2-31 1J13.2
I1K-6-31 212233 54




34

IIpou3sBoACTBO XpOMa U €ro
criaBoB. /JIex/

[K-5-31 TIK-1-
31 IIK-2-31
I1K-6-31

JI1.1J12.1J13.
1J13.2
510520354

3.5

Pacuer marepuanbHOro u
TEIUIOBOrO OanaHca
MPOU3BOJICTBA
dbeppocumurust. /Tlp/

ITK-5-31 IIK-5-
V1IIK-5-Bl
IK-1-31 TIK-1-
V1IIK-1-Bl
TIK-2-31 IIK-2-
V1IIK-2-Bl
ITK-6-31 TIK-6-
V1IIK-6-Bl

JIT.1J12.1J13.
1J13.2
013023334

3.6

Pacuer MarepuanbHOro 1
TEIUIOBOro OanaHca
MPOU3BOJICTBA
dbeppomapranmua. /TIp/

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

JI1.1JI12.1J13.
1J13.2
01023354

3.7

W3y4enne pa3nudHBIX BHIOB
(heppocmnasos /J1ab/

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

JI1.1J12.1
J12.2J13.1
01023354

P4

3.8

ITonroroBka K MpakTHYECKUM
1 1a60paTOPHBIM
3ansaTHsM /Cp/

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

JI1.1J12.1J13.
1
3105203354

39

[TonroroBka k 3K3aMeHy 110
mucuuruiaie /Cp/

30

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

JI1.1J12.1
J12.2J13.1
JI13.2
010323354

3.10

DK3aMeH 110
IHCLMINIMHE /DK3amen/

[K-5-31 TIK-5-
V1IIK-5-B1
TIK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
TIK-6-31 IIK-6-
V1T1IK-6-B1

JI1.1J12.1
J12.2J13.1
J3.2
01323334

KM1

Pasgen 4. IlogroroBka k
KOHTPOJIbHBIM
MepPONPUATHAM U
BBINOJIHSIEMBIM padoTamM

4.1

O0BeM yacoB
CaMOCTOATEIBHOU paboThI Ha
noarotoBky k KM /Cp/

21

[K-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
010223354

KM1




4.2 O06beM yacoB 4 40 | OK-5-31 TIK-5- | JIL.1J12.1 P1,P2,P
CaMOCTOATEIBHOM paboThI Ha V1 IIK-5-B1 JI2.2J13.1 3,P4
moaroToBky kK BP /Cp/ IK-1-31 IIK-1- J3.2

VITK-1-B1 | 2132233 34
TIK-2-31 IIK-2-
V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
5. ®OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHble MeponpusTHs (KOHTPOJIbHASA padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.IT), BONPOCHI IS
€CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KonTponbHoe Iposepsiembie
KM MepOTpHATHE HHIKATOPBL Bonpock! 11t TOATOTOBKH
KOMITETEeHLIU I
KM1 DK3aMeH MK-1-31;I1K-1- TeopeTrueckre BOIPOCHI SK3aMEHAIIMOHHBIX OmieToB: 1 CTpykTypa
YL;IK-1-BL;IIK-2- | anexTpoMeramaypruu. 2 O0mas XxapakKTepuCcTHKa 3TEKTPUIECKIX

Bl

31;IIK-2-V1;I1K-2-
B1;I1K-5-31;I1K-5-
V1;IIK-5-B1;I1K-6-
31;I1K-6-Y1;I1K-6-

neueit. 3 Knaccngukarius snekTpudeckux mnedeii. 4 Pabovee
IIPOCTPAHCTBO AYTOBbIX Neuel. 5 JlyroBoi paspsii, aeKkTpudeckas
Jyra, ynpasieHue 1yroi. 6 @yrepoBka 31eKkTponeueil. 7
Mexanunueckoe 000pyIoBaHHe Heyeid. 8 DnekTpuueckoe 000pyaoBaHHe
nedeil 1 pexxuM pabotsl edeid. 9 Teopust xkuakoro cocrosiHus. 10
ITpupona u cBolicTBa JKUAKUX CIUIABOB xkene3a. 11 Xumuueckas
aKTHBHOCTH IpUMecel B xKuAKoM xene3e 12 CocTaB cTalennaBIIbHBIX
[IUIaKOB M uX cBoicTBa. 13 Teopus xuakux nuiakoB. 14 OkucneHue
yriepoaa. 15 Oxucnenue u BoccTaHoBiIeHUE npuMecei 16 Okucnenue
tdocdopa. 17 Hecynbdypanmst ctanu. 18 MeToasl paCKUCIICHHS CTAIH.
19 Bonopon u a3ot B ctanu. Herazauus crainy. 20 OCHOBBI TEXHOJIOTUU
TUIaBKH CTaJIH B OTKPBITHIX AYTOBBIX Medax. 21 MeTozbl IIaBKH CTalu B
IyroBelx neyax. 22 IlluxToBsle MaTepuaisl aiekTpomasku. 23 Ilepuon
riaBieHus. 24 OKUCTUTENbHBIN epuo. 25 BoccTaHOBUTENBHBIN
nepuol. 26 TexHonmorus neperniasa JETHPOBAHHBIX OTXOJO0B. 27
BrerreuHoe BakyymupoBanue crany. 28 O0paboTka cTanu B
YCTaHOBKax KOBII-Tieyb. 29 PaduHMpOBaHNE METaIIa BAKYyMOM, Ta30M
WY [IJTAKOM IIPU NeperaBHbIX nporeccax. 30 TexHomorus mniaBku B
OTKPBITBIX HHIYKIIMOHHBIX nevax. 31 Kinaccudukanus u Ha3HaueHue
(eppocrutaBos 32 O6ume TpeOOBaHMUS K KauecTBY (heppocIiiaBos 33
OCHOBBI (HM3UKO-XHMMHUECKHX IPOIECCOB MPOU3BOJCTBA (heppocIIaBoB
34 YranerepMU4ecKoe BOCCTAaHOBJICHHE METAIIIIOB 35
MeramrorepMIIecKoe BOCCTAHOBICHHE METaIoB 36 CriocoOBI
npon3BozicTBa (heppociutaBoB 37 Tumsl heppocIuiaBHEIX meuei 38
Omnpenenenue napaMeTpoB BaHHBI (eppocmiaBHoit eun 39 [pakTrka
pabots! GeppociiaBHbIx neveit 40 Pynpl, ucnons3yemsle B
MPON3BOZICTBE (heppOCIUIaBoB, M MX oboramenue 41 Kpemunii n ero
CIIaBHI C Xkene30M 42 OU3UKO-XUMHYECKHE OCHOBBI IOy ICHHUS
(deppocrnunust 43 [IuxToBble MaTepuaibl 1715k HPOM3BOICTBA
(eppocrmunus 44 TexHONIOTHS ITAaBKH (peppocHTinus 45
YraerepMHIeCKi TIpoIiecc BRIILTABKHU (eppocunums 46
CUJIMKOTepMHUYECKH Mpolecc BhIIaBkH (peppocuunnust 47 Ousuko-
XMMHUYECKHE CBOMCTBA MapraHIia U ero coequHeHnit 48 MapraHiieBble
PYABI M UX TIOATOTOBKA K TUTaBKe 49 OH3NKO-XUMHIESCKUE
3aKOHOMEPHOCTH BOCCTaHOBIIEHUs Mapranua 50 TexHoIorus BhIILIaBKU
¢deppomapranna 51 IIpousBoacTBo HE3KOpOCHOpHCTOrO
(eppomapranma 52 BrlruraBka cpefHe U MaIOYTIEPOJUCTOTO
(dheppomapranma 53 [Ipor3BOACTBO METATUTMIECKOTO Mapranma 54
PU3NKO-XUMUYECKHE CBOMCTBA XpOMa U €ro coelMHeHu 55
XpOMOBBIE py/bl M MIX IOATOTOBKA K Iepepaborke 56 dusnko-
XMMHYECKHE OCHOBHI BBITUIABKH YTIIEPOAUCTOTO (eppoxpoma 57
IIpousBoacTBo cuaukoxpoMa 58 CHIMKOTEpMUUYECKOE ITPOM3BOACTBO
dheppoxpoma 59 BecdimrocoBbiii MeTo BRITUTaBKH heppoxpoma 60
AITIOMOTEpMUYECKOE MIPONU3BOJICTBO (heppoxpoma

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

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

Kon
paboTsI

HazBanue
paboTsI

IIpoBepsiemblie
WHIUKATOPBI
KOMIIETCHIIUI

Coneprxanue paboTb




P1

KontponbHas
pabora

IIK-1-Y1;I1K-1-
B1;IIK-2-31;I1K-2-
V1;IIK-2-B1;I1K-5-
3L;IIK-5-V1;IIK-5-
B1;I1K-6-31;I1K-6-
V1;IIK-6-B1;I1K-1-
31

KontponpsHas paboTa COTEpKHUT pacueT OCHOBHBIX TapaMeTPOB
BBITJIABKY CTAJIU B JlyTOBOH CTaJeILIaBHIbHOM neun. OdopmMiieHHast
paboTa cumTaeTcs 3aUTEHHOMN, €CIN NIPOBEPEHA IIPENOIaBaTENeM,
BEYIIMM 3aHATHSA, H IMEET COOTBETCTBYIOIIYIO 3aMHCh O IPABIIBHOM
€e BBIIOJIHEHHH.

P2

JlaboparopHas
pabora 1
VYerpoiicTBo
JTyTOBOM
cTajernaBuIbHON
nieun (JICIT)
MIPSIMOTO JACHCTBHS

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;1IK-5-B1;TTK-6-
31:TIK-6-V 1;[TK-6-
Bl

1 MatiTe 00mIyro XapaKTEepHUCTHUKY AIIEKTPOMYTOBOI mmeun. 2 Pacckaxure
0 KJaccu(uKaIy AyroBBIX NeUel Mo poxy ToKa U crocol0y Harpesa. 3
Kax ¢opmupyercs a1eKkTpudeckas {yra B JyroBbIX Hedax IpSIMO-TO
neiictBus? 4 OnuiuTe KOHCTPYKIUIO AyTOBOM [e4n NpsIMOro
JeiicrBus. 5 Kakue BapuaHThl 3arpy3KU IUXThl IPUMEHSAIOTCS HA
JNEKTPOAY-TOBBIX Medyax? 6 B ueM 3axitouaercss KOHCTPYKTHBHOE
ornnyre KpynHbix BeicokomotnHbix JICIT? 7 [lepeuncnure ocHOBHBIE
KOHCTPYKTHBHBIE 3JIEMEHTHI 3JIEKTPO/IY-TOBOH IEUH MPSIMOTo AeHCTBUSL
8 JInst yero u KakuM 00pa3oM OCYIIECTBISICTCS HAKIOH JJIEKTPOLY-
roBeIx nedeit? 9 Kakue MaTepuansl NpUMEHSIOT Uil pyTepoBKH
MOJUHBI 31eKTpo-1yroBoi neun? 10 Kakue BapuaHThI BBITYCKa CTaIN
HNPUMEHSIOT Ha 3JIeKTpoxyroBeix nedax? 11 Kak ocymecrsusercs
SNEKTPUUECKUI KOHTAKT MEKAY HEKTPO-I0M U TOKOHMOABOISIIIMMU
KOHTaKTHBIMH 1iekamMu? 12 M3 uero u3roTaBimuBaoT 3JIEKTPOAY
ANIEKTPOAYTOBBIX Hedeii? 13 UTo MOoXeT cTaTh MPUIHUHOI 00s1oMa
anekTponoB? 14 Kakue QyHKIMK BBIIOJIHAIOT 3JIEKTPOIOAEPIKATEIN
JyroBbIX nedeit? 15 JIs 4ero HyKHbl MEXaHH3MbI EPEMELEHUS]
CBOZIOB ¥ 1eKTponoB? 16 Kakue (pyHKIIMU BEITOTHSIIOT
skoHOMai3epe1? 17 UTo BXOAUT B COCTaB MIEKTPOOOOPYIOBAHUS
COBPEMEHHOMH 3JIeKTPOLyTroBoil meun?

P3

JlaGoparopHas
pabota 2 V3yuenue
TEXHOJIOTHH
BBITUIABKH CTaJH B
JyTOBOM
CTaJleIIaBUIIbHON
neyu

TIK-1-Y [;[IK-1-
B1;[IK-2-31;[1K-2-
V1;TIK-2-B1;TTK-5-
31:I1K-5-V 1;[IK-5-
B1;[IK-6-31;ITK-6-
V1;TIK-6-B1;ITK-1-
31

1 IepeuncnuTe pa3sHOBUIHOCTH TEXHOJIOTHHU AJIEKTPOLyTOBON IIIABKU U
OITUIIINTE X 0cOOEHHOCTH 2 B yeM 3akirouaroTcsi 0COOCHHOCTH TUIaBKH
CTaJli Ha YTIIEPOIUCTOH («cBexei») mmxte? 3 [lepeuncnure
TEXHOJIOTHYECKHE ONepaIMK BBITUIABKU CTAJIH C TIOJHBIM OKHUCIIeHUEeM 4
B 4éM 3aKki104ar0TCsl OCHOBHBIE HEIOCTATKY IJIABKH CTaJIM HA
YTIIEPOVCTOH MIUXTE C TOJMHBIM OKHcIeHneM? 5 Pacckaxure 00
0COOEHHOCTSX TEXHOJIOTUH BBIIUIABKH CTATH ME-TOJOM IIeperiaBa. 6
[lepeunciuTe JOCTOMHCTBA U HENOCTATKU TEXHOJIOIMU BBIIIABKU CTAIN
METOJIOM IieperuiaBa. 7 B uéM 3akmodaeTcs OTIIHIUTeNbHAs
0COOEHHOCTB TEXHOJIOTHH 3JIEKTPOIIABKY C YACTHYHBIM OKHCICHHEM
OT APYTHX U3BECTHBIX BApPHAHTOB TeXHOIOTUH? 8§ B 4éM 3akitouaercs
paboTa 10 MOAroTOBKE Ie4u K Iu1aBke? 9 B kakoM nopsiake cienyer
YKJIapIBaTh MINXTOBBIC MaTepPHUAIBI B KOp3UHY (0a1pi0) TIpH 3arpy3Ke
anekTpoayrosoi meun? 10 Ha uTo BamseT NopsaoK yKIaaKH ITUXTOBBIX
MaTepHajioB B KOP-3UHY IPHU 3arpy3Ke 3JIeKTpoxyroBoii neuu? 11
YKaXuTe ONTHMaIbHOE COOTHOIIEHHE (PPaKIIHOHHOTO COCTaBa
Metamuueckoro ioma B muxte JJCII. 12 Kakoit 3anac no yriepony
HEOOXOIMMO UMETh B HavyaJle 3JIEKTPOAYTOBOH IJIABKH U 32 CYET YEro
oH co3naéres? 13 3amaun U criocoObI CHIYKEHHS TIPOIOIDKUTEITBHOCTH
nepuoja miasieHus. 14 3agaun OKUCIUTENBHOIO NIEPUOAA U
IIPUMEHSIEMBbIE TEXHOJIOTHYECKUE NIPUEMBL IJIS1 UX pelleHus. 15
BapuaHTbl IpoBeAeHUs PACKUCIEHUS CTAIH IIPU 3JIEKTPOLYTOBON
miaBke. 16 Ilepeunciute OCHOBHBIE 331a4l BOCCTAHOBUTENBHOIO
nepuoga. 17 Pacckaxure 0 COBpEMEHHBIX TEXHUUECKUX PEIICHHSX U
TEXHOJIOTMYECKHUX MPHEMaM, MOBBIIAOIINX YPPEKTUBHOCTh
3JIEKTPOAYTOBOH MJIaBKHU.

P4

JlabopaTopHas
pabota 3 W3y4enue
Pa3IHYHBIX BUIOB
(beppociaBoB

IIK-1-31;I1K-1-
V1;IIK-1-B1;I1K-2-
31;IIK-2-Y1;I1K-2-
B1;ITIK-5-31;I1K-5-
V1;IIK-5-B1;I1K-6-
31;IIK-6-Y 1;I1K-6-
Bl

1 Yro Ha3bIBaIOT (eppOCIIaBaMU, JJIS YEr0 UX MPUMEHSIIOT U KaK
noy4aror? 2 UTo Takoe OCHOBHOM U BEAYIIHI 3JIEMEHT B ()eppoCIiiaBe
Y KaKue JpyTue dJIEMEeHTHI B HeM coepkatcs? 3 UTo Ha3bIBaIOT
KOMILIEKCHBIM (heppocmiaBom? 4 Urto takoe nuratypa? 5 Kakoit uz
CIUTaBOB sBIIsICTCS heppomapraniiem, GpeppocuunuemM (45%-HbiM, 65%
-HBIM, 75%-HBIM), CHIIHKOMapraHieM, (eppoMonnOIeHOM,
(beppoxpoMOM, METAIUTUIECKIM XPOMOM, METAJLTMYECKUM MapraHIeM,
(heppomonubaeHoM, heppoBoibhpamoM, GeppoBaHaInEM,
(depporuranom? 6 Kakue cBoiicTBa nmpuaaer cramu Mn, Si, Cr, Mo, W,
V, Ti?

5.3. OueHovHbIe MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TECTOB U T.l'l.)

DopMoii TPOMEKYTOUHOM aTTECTALMU IO AUCLUILIIMHE SBISAETCS dK3aMeH
Hwxe npencrasnen obpaser OnieTa i 9k3aMeHa, MPOBOJUMOr0 B YCTHOH (opMe.




DenepanbHOE FOCY1apCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEXKICHHE BBICILIETO 00Pa30BaHHA
«HanuoHalbHBII HccienoBaTenbCKuid TexHomorudeckuii yausepcurer «MUCHCy»
HOBOTPOMIIKUI ®UIITHUATT

Kacgenpa meTamrypriuueckux TeXHOIOTUI U 000pyAOBaHHS

BUJIET Ne O

K 9K3aMEHy

Jucnumnza: « CoBpeMeHHbIE METO/IbI OIYYEHUS BHICOKOKAUECTBEHHBIX CTAJIEN U CILIaBOBY»
Hamnpasnenne:22.03.02 Merammyprus

dopma 00yueHHs: 3a09Has

®dopma NpoBEACHUS SK3aMEHA: YCTHAS

1. CTpyKTypa 3IeKTpOMeTailypruu
2. Bnustaue cocraBa MeTajuia Ha AeCyIb(ypariio CTalHq.
3. Kitaccnguxaryst 1 HazHa4deHNe (eppoCIIIaBoB

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

JluctaHIMOHHO K3aMeH mpoBoauTcs B LMS Moodle.
O6pa3zern 3agannii 17151 SK3aMeHa, IPOBOIUMOTro TUCTaHIMOHHO B LMS Moodle

1) o xakomy 0o01IEMY NIPU3HAKY KIACCU(PUIMPYIOTCS 3IEKTPHUIECKHE edn?
1.110 KOHCTPYKTHBHBIM 0COOCHHOCTSIM;

2.110 CMOMNB3yEMBIM [ITUXTOBBIM MaTepHaIaM;

3.110 cnoco0y mpeBpaleHus MEKTPUIECKON YIHEPTUH B TETIJIOBYIO.

2) KakoBa 001mast mpoJ0DKUTEIBHOCTD TpoIlecca Tpa@uTU3AIUH AIEKTPOIOB?
1.50-60 u;

2.5-6 cyT;

3.7-10 cyr.

3) BeiGepuTe KOMIIOHEHTHI IIUXTHI AJIS1 U3TOTOBICHHUS TPAQUTU3NPOBAHHBIX SJIEKTPOIOB.
1.aHTpanur;

2.3HEpPreTUYECKUil yroib;

3.KOKC;

4.xaMEHHOYTOJIbHAsI CMOJIa;

4)Kakue oTpuratenbHbIe IOCIESACTBIS UMEIOT MECTO TIPH UCTIOIB30BAHMUS BOJOOXTAXKIAEMBIX AJIEMEHTOB B KOHCTPYKIIUH
aJeKTponeyein?

1.cHMKeHHe TPOU3BOTUTENBHOCTH M1€4H;

2.yBeIMUYEHHE IPOCTOEB;

3.yBeIMUEHHE PACXO/Ia NIEKTPOIHEPTH;

5) Kakue Mepbl cIOCOOCTBYIOT MOBBIIICHHIO CTONKOCTH pyTepoBku JJCIT?
1.ymydireHne KadecTBa IPUMEHSIEMBIX OTHEYIIOPOB;

2.yBenMuYeHNE YAEIbHOM MOIIHOCTH TpaHchopMaTopa;

3.yBeIMUYEHHE UaMETpa paciajia 3JIeKTPOIOB;

4.mpeBapUTENbHBIN 10JOIPEB METAJUIOIUXTHL.

6) KaxoBa onTuManbHas cTeneHb METAIUIN3AIMK OKAThIIIeH Ui TP UX ucnonb3oBaHuu B muxte JCII?
1.75-80%;
2.80-85%;
3.90-95%.

7) Kakoif KOMITOHEHT NIMXTHI U3 UCIIOIB3YEMBIX B KAUECTBE MIJTAKOOOPa3yIOIINX, CIIOCOOCTBYET HANOOIBIIEMY yIAICHHUIO CEPhl U
tdhochopa?

1 .M3BECTHSIK;

2.M3BECTh;

3.00KCHTEHI;

4 .1171aBUKOBEIH IIITIAT.

8) Kakue HemocTaTKu HIMEIOT MECTO TPH JIEKTPOIIIIAKOBOM TIEpEIlIaBe IO CPABHEHHIO C BAKYYMHO-TYTOBOM TUIaBKOW?
1.BBICOKOE COZEpAKAHUE CEPBI;

2.60bl11ee cofep)kaHre HEMETaJUIMYECKUX BKITIOUEHUIH;

3.okucienne akTHBHBIX AneMenToB (Ti, Al) B mporiecce TIaBKH.

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




FeO?
1.rmyouHHOE;
2.muddy3noHHOE.

10) Kakoe Koim4ecTBO TBEPABIX OKUCIUTeNeH (pyIpl win arnomepara) Heooxoaumo BBecTH B JCII ans yaanenus 0,01% C/t
JKHJIKOro MeTajuia?

1.0,6-1,5 xr

2.1,5-2,2 kr;

3.2,0-3,0 xr.

5.4. MeToauka OleHKH OCBOEHUS AUCHUILIMHBI (Moayis, npakTuku. HUP)

I1pu oreHKe pe3yIbTaTOB 3aLUTHI OTYETOB I10 JJA0OPATOPHEIM paboTaM HCIONIB3YEeTCsl OMHApHAst CHCTEMa, KOTopast
IIPEAYCMaTPUBAET CIEIYIOLUE PE3YJIbTAaThl U KPUTEPUH OLIEHUBAHUS:

«3auTeHoy, eCIIN BHITIOTHEHBI BCE 3a1aHUS JIAOOPaTOPHON pabOTHI, CTYJEHT OTBETUII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«He 3a4TeHo», eciti HE BBIMOIHEHBI HITH BBIMONHEHB] HEMPABUIBHO 331aHU J1JaOOPaTOPHOH paboThl, OTBETHI HA KOHTPOIIbHEIE
BOIIPOCHI C OMIMOKaMU MJIM HET OTBETOB HA KOHTPOJIBHBIE BOIPOCHL.

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

«OTIUYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHUYECKUE 3HAHUS, BIaAeeT TEPMUHONIOTHEH, IeNIaeT apryMEeHTUPOBaHHbIE
BBIBOZIBI M 000O0IIEHNS, IPUBOIUT MIPUMEPEI, TIOKa3bIBACT CBOOOTIHOE BIIAACHHE MOHOIO-THIECKOH PEUbI0 M CHOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIUE BOIIPOCHL.

«XopoLIo» - CTyIeHT JEMOHCTPUPYET IPOYHBIE TEOPETUYECKUE 3HAHUSA, BIAaIeET TEPMUHOIOIUEH, JEIaeT apIyMEHTUPOBAHHBIE
BBIBOJIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JENIacT HECYIIECTBEHHbIE OMIMOKH, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOSITEIbHO UM IIPU HE3HAYUTEIBHOW KOPPEKIIUH [IPENOJABATEIIEM.

«Y IOBIETBOPUTETBHOY» - CTYAEHT JEMOHCTPUPYET HErTyOOKHe TeOpeTUIeCKIe 3HAHUS, IPOSBIILET cabo copMUpoBaHHEIE
HaBBIKU aHAJIM3a SIBJICHUI U IPOLECCOB, HEIOCTATOYHOE YMEHHE ENIaTh ApIyMEHTUPOBAHHbBIE BHIBOBI M IPUBOJUTH IPUMEDHIL,
MOKa3bIBacT HE JOCTATOYHO CBOOOHOE BIIa/ICHUE TEPMHUHONIOTUEH, JIOTHYHOCTBIO U MOCIICA0BATENbHOCTBIO H3TI0XKEHHS, JIEIAcT
OIIMOKH, KOTOPBIE MOXKET HCIPABUTh TOIBKO MPH KOPPEKIIUH MPEIIO1aBaTeIeM.

«HeynoBneTBOpUTEIBLHO) - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEIMETA, HE yMeEET Je1aTh
apryMEHTHPOBAaHHbIE BBIBOABI U IPUBOANUTH IPUMEPDI, HE BIIAICET TEPMUHOIIOTUEN, MPOSIBISET OTCYTCTBHE JIOTHYHOCTH U
TIOCJIC/IOBAaTENEHOCTHIO M3JI0KEHHS, JIeNIaeT ONMIMOKH, KOTOPhIE He MOXKET MCIIPABHUTh JaXke IIPH KOPPEKIINH IPeTIojaBaTesIeM.

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

«OTmaHOY - moydenue 6omnee 90 % 6aIoB IO TECTy IPH BHIIOIHEHNH TECTA 33 PErIIaMeHTHPOBAHHOE BPEMSL.

«Xopomoy - momyderue 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 1O TecTy.

IIpu omeHKke KOHTPOIBHON pabOTHI HCHONB3yeTCsl OMHAPHAS CHCTEMa, KOTOpast IPeayCMaTpUBAET CIEAYIOLINE Pe3yIbTaThl U
KPUTEPUH OLICHUBAHMS:

"3a4TeH0" - KOHTpOJIbHAs paboTa BHIOIHEHA B yCTAHOBJIEHHBIH CPOK C UCIIONH30BAHUEM PEKOMEHIAINH MTPENOoaaBaTes;
MPaBUIBHO BBITIOJIHEH pacyeT BCeX MapaMeTpoB MK JOMYIIEHO He OoJiee OHOTr0 HeJ04eTa; CIe/IaHbl BBIBOAKI,

"He 3auTeHO" - paboTa HE COOTBETCTBYET OOJBIIMHCTBY NMPENbsBISEMbIX TPEOOBaHUI MPENoaaBaTeNs; pacyeThl MapaMeTpoB
HPOBEIEHBI C TPYOBIMH OIIMOKAMU; OTCYTCTBYIOT BBIBOABI 110 paboTe.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTENIH 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec

JI1.1 | bparkosckuii E.B., DNeKTpOMETAIULypIrys CTalu: 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 Bubaunoreka M3parenscTBo, roa, 311. axpec
JI2.1 | A.®.KabnykoBcKmii IIpou3BOACTBO ANIEKTPOCTAIH 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, 71. aApec




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec

JI3.1 |Bparxosckuii E.B., DeKTpOMeTaIyprus CTalu U H® HUTY "MUCuC", 2019,
ITamoBanos A.H. (dheppocmaBos: 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,
CTaJH B TyTOBBIX http://elibrary.misis.ru/action.php?
CTaJICTIaBHUIIbHBIX MeUax: kt path_info=ktcore.SecViewPlugin.actio
Metoandeckue ykazaHusl ISt ns.document&fDocumentld=12515

BBITIOJTHEHUS! IOMAITHET O
3aaHHsI/KOHTPOJILHOH PabOTHI

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

31 |H® HUTY "MUCuC" www.nf.misis.ru
72 | Poccuiickas HaydHas 3JeKTpOHHAs OMOIHOTEKA www.elibrary.ru
33 |HDB HUTY "MUCuC" www.elibrary.misis.ru
24 | KubepJlennnka www.cyberleninka.ru

6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenne OcuHarenne
212 VYuebnass  aymutopus s 3aHaATHE | Kommnekr — ydeOnoi  mebenmn  Ha 44 MecT A
JIEKITAOHHOTO THIIA, MPaKTHIECKUX | OOyJarommxcs, |  CTallMOHAPHBIA  KOMIBIOTEp LIS
3aHATUHI MPEroaBaTeNs C BBIXOJAOM B HHTEPHET, MPOEKTOp, dKpaH

HaCTeHHLIﬁ, J0CKa ayauTopHas MEJIoBasi, BeO KaMmepa,

KOJIOHKH, JIMIIEH3HOHHBIe mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.

217 VYueOHas mabopaTopus Kommurekr  yueOHOM wMebemm Ha 10 MecTt A
00ydJaromuxcsi, METAUINYECKUH CTeHJ, CTeNaX II0J
00pasibl 900*500*2000, BECHI nabopaTopHsbie
TEXHUYECKHE, MaKer JIOMEHHOT'O exa, Maker
MapTEHOBCKOTO IeXa.

212 VYuebnass  aymutopus i 3aHaATHE | Kommnekr — ydeOHoi  mebenmm  Ha 44 MecT A

JIEKIIMOHHOTO THIIA, MPaKTHYECKUX | O0ydJaromuxcs, 1  CTaOMOHApHBIM  KOMIIBIOTEp IS
3aHATHI IpernojaBaTeNsi C BBIXOAOM B HHTEpPHET, MPOEKTOpP, IKpaH

KOJIOHKH, JIMIEH3WOHHBIe mporpaMMel MS Office,
Teams, antuBupyc Dr.Web.

HaCTeHHLIﬁ, J0CKa ayauTopHas MCEJIoBasi, BeO KaMmepa,

MS

8. METOAUYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

OcBoeHHE TUCIUILINHEI IPEAIoIaracT KaK IPOBeACHNE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHITUH, TaK U pabOTy B IEKTPOHHOH
uHpopMaimonHo-oopazoBarenbHol cpene HUTY «MUCHUCy (BUOC), yacThio KOTOPOH HEMOCPEACTBEHHO MPeAHA3HAYCHHOU 115
OCYIIECTBIICHUS 00pa30BaTEIFHOTO IpoIiecca ABIeTCs DIEKTPOHHBIN 00pazoBaTenbHbIN pecypc LMS Moodle.

PexoMeHIammu 1o ycrenrHoMy OCBOGHHIO Kypca B TPaJAUIIMOHHOH (opme.

JList yCTenHOro YCBOCHUS TEOPETUIECKOr0 MaTepraia HeoOX0IMMO PEry IsIPHO MOCEIIATh JICKIUH, IePSYUTHIBATD JICKIIMOHHBIH
MaTtepual, 3HaYUTENbHOe BHIMAHHE YICISATh CAMOCTOSATECIBHOMY H3Y4YCHHIO TUCIUTUTHHBL

YcnemHoMy 0CBOGHHIO Kypca TakKe TIOMOKET BeJICHHE TEPMHUHOJIOTMIECKOT0 CIIOBApsI, YTO MO3BOJIMT OBICTpEE yCBaUBATh
TEOPeTHYECKUH MaTepual, TPAMOTHO CTPOUTH CBOIO PeUb IPU YCTHBIX U MUCEMEHHBIX OTBETAX.

[IporpamMma TUCHUILIMHBI BKJIFOYACT JICKIOHHBIC, TIPAKTHYCCKUE U JTaOOpaTOPHBIC 3aHATH, BBIIOIHCHUE JOMAIITHETO 3aJaHus.
KoHTpospHas paboTa OTIMYAeTCsl 3SHAYNTEIBHBIMH 3aTPpaTaMU BPEMEHH U TPeOYeT OT CTyCHTa 3HAHMH JICKIMOHHOTO MaTepHaia,
METOMYECKNX YKa3aHHMIA 110 BEIIOIIHEHUIO PA0OTHI 1 OOJBIIOr0 BHUMAHUS. B CBA3M ¢ 3THM, IIpH IUTAHUPOBAHUH CBOCH
CaMOCTOSTEIBHON PabOTHI BaM CJIEAYET YUUTHIBATE, YTO MIPOMYCK JICKIIMOHHBIX 3aHATHI U HEBHUMATEIHHOE OTHOLICHHE K
U3yYCHHUIO METOJMYCCKUX YKA3aHHUH CYIICCTBEHHO OCIIOKHHT BBIIOJTHEHHE KOHTPOJIBHOH paOboThL.II0ArOTOBKA K BBHITIOTHEHHIO
KOHTPOJIBHOH pabOTHI 3aKIIF0YACTCS B U3YYEHIH COOTBETCTBYIONINX METOAMYECKUX yKa3zaHui. OpopMileHHast KOHTPOJIBbHAS padoTa
cmaercs Ha Kaeapy MeTauTypradeckuxX TEXHOIOTHH U 00opynoBanus. [IpaBIIbHO BEIONHEHHAS Pab0Ta CUMTACTCS 3aUTEHHOM.
He 3aurennas paboTa BO3BpalaeTcs CTyICHTY Ha JOPabOTKY.

JlabopaTopHBIe pabOTHl OTINYAIOTCS 3HAYUTEFHBIMA SHepro3arpaTaMu. YacTs paboT MPOBOAUTCS IIPH UCTIOTH30BAHUH
BBICOKOTEMITEpATypHBIX arperaToB, CBA3aHa CO 3HAYUTEIILHBIMH 3aTpaTaMi BPEMEHHU, KPOME TOTO, [T HX ITOITHOICHHOTO
BBITIOJIHEHHUS TPEOYETCsl yUacTUE B HEl HECKOJIBKHUX CTYACHTOB MO/ PYKOBOACTBOM MperoaaBaTelisi. B ¢Bs3u ¢ 3TuM, Ipu
TUTAHUPOBAHHUH CBOCH Y4eOHOI pabOTHI BaM CIIEAyeT YIUTHIBATE, YTO MPOIYCK JJADOPATOPHOTO 3aHATHS CBS3aH CO CIIOKHOCTSIMU HX
BBITIOJTHEHUS.

IToaroroBka K BEIOIHEHUIO Ta00PAaTOPHOI pabOTHI 3aKITI0UAETCS B COCTABICHUH TEOPETHIECKOTO BBEICHHUS K 1a00paTOpHOM




pab6ote. [Tocne BomonHeHUs 1abopaTopHON paboTh! oopmiseTcs oTueT. PaboTa cuntaercs MOIHOCTHIO 3aYTEHHON TTOCTIE ee
3aIIUTHL. 3aInTa JJa0paTOpPHBIX pabOT NPOBOAUTCS Ha JIAOOPATOPHBIX 3aHATHSX.

YdacTre B IPaKTHIECKHUX 3aHATHAX TPEOyeT OT CTY/ICHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH M CTIOCOOCTBYeT Ooitee
TITyOOKOMY OCBOCHHUIO TEOPETUIECKHX MOJIOKCHUH U UX MPAaKTHIECKOr0 HCIONIb30BaHMs. Ha MpakTHUecKnX 3aHATHAX CTYICHTHI
HOJ PyKOBOACTBOM IPENOo/iaBaTels BEIIOIHSAIOT PacdeTsl CTaleNIaBUIIbHBIX IPOLIECCOB, a MOIyYEHHBIE PEe3yIbTaThl COIOCTABISIOT
C peanbHBIMH IPOU3BOACTBEHHBIMY BETHYHHAMU.

IToaroroBka K PK3aMeHy 110 JUCIAIUINHE 3aKTI0YAeTCs B N3YyUSHNH TEOPETHUECKOTO MaTepHaia 0 KOHCIIEKTaM JIEKIHH,
HCTOYHHMKAM OCHOBHOM U JJOIOJIHUTENIBHOH IUTepaTypsl. JlomyckoM K 9K3aMeHY SBIISIOTCS 3aIUICHHBIE OTYETHI [0
1abopaTopHBIM paboTam. DK3aMeH 110 AUCLUIUIMHE IIPOBOAUTCS B YCTHOH (opMme.

PexomeHmaImy Mo 0CBOCHMIO TUCIUILIMHEI B UCTAHIIOHHOHN (opMme.

LMS Moodle mo3BoisieT HCTIOIB30BaTh CIEIUANBHBII KOHTEHT M 3JIEMEHTHI 3JIEKTPOHHOTO 00Y4EHHS ¥ AUCTAHIIHOHHBIX
o0pasoBarenbHbIX TexHonoruii. LMS Moodle ucnonbsiyercs npeuMyIecTBeHHO sl aCHHXPOHHOTO B3aUMOAEHCTBUS MEXKAY
y4JacTHUKaMH 00pa30BaTEeIbHOrO Mpoliecca MoCpeacTBOM ceTH «HTepHeT».

Uto0bl 3 GEKTHBHO NCTIONB30BaTh BO3MOXKHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH AUCIUILINHY, HYKHO:

1) 3apeructpupoBaThcs Ha Kype. Jl1s 3TOro Hy KHO IepeiiTu o CChUTKe, BBAaBaeMOil COTPYTHUKAMH JeKaHaTa UK
npemnoaaBaresieM. JIOTHH 1 apojib COBMAAAET C JIOTHHOM M MapojieM oT JndHoro kabunera HUTY MUCHUC,;

2) 03HAKOMHUTHCS C COAEPIKAHUEM Kypca, BOIPOCAMH JUTS CAMOCTOSTEIEHOM ITOATOTOBKH, YCIOBUSMH JIOITyCKa K aTTECTAIIUH,
(hopMoit TPOMEKYTOUHOI aTTECTAINH (3a4eT/3K3aMeH), KPUTEPUSIMU OIICHUBAHUS | IP.;

3)3ax0/s1 B COOTBETCTBYIOIINE Pa3/iebl U3yuaTh yueOHbIe MaTepHalbl, pa3MelIeHHbIE IpernoaaBaTeneM. B 1.4. moab30BaThCs
JIUTEpaTypoi, peKOMEHJOBAHHOH MPEenoiaBaTesieM, EPEXos MO CChUIKAM;

4) moxOupaTh [UIS BHITOJIHEHNS MINCHbMEHHBIX paboT (KOHTPOIBHEIE, JOMAITHIE pabOTHI, KypCOBBIC PA0OTHI/IIPOEKTHI) INTEPATYPY,
pasmemennyto 8 ObC HUTY «MUCHUC;

5) 03HaKOMUTBCS C COZIEPKAHUEM 3aJaHuUsI K MMCbMEHHOM paboTe, CPOKaMU CAa4u, KPUTEPUSIMHU OLIEHKH. B ycTaHOBIIEHHBIE CPOKH
BBITIOJTHUTE padoTy(BI), HOATPY3UTH 37€Ch JKe IS TPOBEPKU. Y T0OHO Ha3bIBATh (aiiir paboTHI ClienyomuM o0pa3oM (Ha3BaHHUE
npexmera (CokpareHHo), rpynmna, @HO, nara akryanusanuu (Ipy IOBTOPHOM pa3MerneHnn)). Eciam paboTa comepskuT pucyHKH,
(hopMyJIBI, TO C LIENBIO COXpaHEeHUs! GOPMAaTUPOBAHUS €€ HY>KHO OArpykath B pdf ¢popmate.

PaGota, noarpy>xaemas Juist IpOBEPKH, IOJKHA:

- coZeprKaTh BCE CTPYKTYPHBIE AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacCTh, 3aKIJIIOUEHHE, CIINCOK HCTOYHUKOB,
HpUIIOKEHHS (TIPH HEOOXOIUMOCTH);

- ObITH 0(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUAMHU.

ITperoaBaTens B TeUEHHE YCTaHOBICHHOTO CPOKa (He OoJree ecsTH THEH) mpoBepsieT paboTy M pa3MenaeT B KOMMEHTApHAIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yka3bIBaeT Kak IMOJIOKUTEIBHBIE CTOPOHBI PaOOTHI, TaK 3aMe4aHus. [Ipyu HaIWIUy B perieH3un
3aMeYaHUi U peKOMEeHIAIHii, Hy’>KHO BHECTH MOMPABKU B paboTy, NOATPY3UTH €€ 3aHOBO sl TOBTOPHOI mpoBepku. [Ipu aTom
BaKHO CIICANTD 33 CPOKAMU, B TEUEHHE KOTOPBIX JOJKHO OBITh BBHIIOJIHEHO 3a/anue. [Ipy HapylnIeHHH CPOKOB, yKa3aHHBIX
Tperio/iaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOIECHNE 0 HapYIICHHH CpoKoB. [To
OKOHYAHUH CEMECTpa MOATPY3UTh PabOTy He MOIyJHTCS;

6) pOTH TECTOBBIC 3aJaHKsI, OCBOMB COOTBETCTBYIOIMH MaTepHall, pa3MeLIeHHbII B pyOpuke « Moy,

7) OTCIEeXUBATh CBOIO yCIIEBAEMOCTH;

8) unTaTh OOBSABIICHNS, Pa3MEIIacMBbIe IIPEIOIaBaTeNeM, TaBaTh OOPATHYIO CBS3b;

9) coznaBath 00CYXJICHHUS M YUaCTBOBATh B HUX (0OCYXIAIOTCs 0OIIMEe MOMEHTBI, BBI3BIBAIOIIME BOIIPOCH! Y OOJBIIMHCTBA
rpynmnsl). JlanHast pyOpuka Takxe MOXKET ObITh HCIIOIB30BaHa ISl B3AMMHON ITPOBEPKH;

10)IpOSBIATE PEryIIpHYI0 aKTHBHOCTH Ha Kypce.

[IpenmMymiecTBEHHO Il CHHXPOHHOT'O B3aUMOJCHCTBUS MEXIY YIaCTHUKaMU 00pa30BaTeIbHOIO MPOLecca MOCPEACTBOM CeTU
«WHrepuer» ucnonsdyerca Microsoft Teams (MS Teams). UToObI HOJHOLICHHO HUCIIONB30BAThH €r0 BO3MOXHOCTH HYXKHO
yCTaHOBHTH NpriiokeHne MS Teams Ha rmepcoHaIBHBIN KOMITBIOTEp U TenedoH. CTapocTaM HY»KHO co3aath rpymny B MS Teams.
Ydactue B TpymIie mo3BoseT:

- CIIyLIaTh JICKIUY;

- paboTaTh Ha MPaKTUYECKUX 3AHIATHUIX;

- OBITH Ha CBSI3M C ITPEIOIaBaTeIeM, 3a/1aBasi My BOIIPOCHI MJIM OTBEYAsl Ha €r0 BOIIPOCHI B 00IIEM YaTe IPYIIIBI B pabodee BpeMs ¢
9.00 10 17.00;

- OCYIIECTBISATH COBMECTHYIO PabOTy HaJl JOKyMeHTaMmH (BKiaaka «Daiinsr).

ITpu mpoBeneHUH 3aHATHH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy KHO BCerJa paboTaTh ¢ BKIIOUCHHON KaMepoi.
HckmogeHne — eciti MperofaBaTellb MOMPOCUT OTKIIFOUNTE KaMephl 1 MUKPO(OHE! B CBS3H ¢ OonpmmMu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh UCKITIOUUTENBHO J1eNI0BbIe (OTO.

ITpu nmpoBeaeHUN NTEKIMOHHO-NPAKTHYECKUX 3aHATHH BEJETCS 3aMUCh. DTO AAa€T BO3MOXHOCTb IPOCMOTPA 3aHATHS B ClIy4ae
HEBO3MOYKHOCTH ITPHUCYTCTBUS HA HEM WJIH IIPH HEOOXOAMMOCTH BHOBb OOPAaTHTCS K MaTepPHaTy ¥ 3aHOBO €TI0 POCMOTPETh.




