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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 2.2
BBIIJIABKY yTJIEPOAUCTON IMK-1-31 TIK-1- | D1 22 33 D54
cramu B JICII (c V1IIK-1-B1
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

CaMOCTOATETbHO U3yUYeHHUE
MarepHaa Ha TeMy:
[IInxTOBBIC MaTepHAIIBI
(heppocIuIaBHOTO
HPOM3BOJICTBA.

/Cp/

15

[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

JI1.1J12.1J13.
1
01020354

3.10

[TonroroBka k 3x3aMeHy 110
mucturiaae /Cp/

30

[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

3.11

DK3aMeH 110
IHUCIUIUIAHE /DK3aMeH/

[IK-5-31 TIK-5-
V¥1IIK-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
J12.2]13.1
J3.2
013023334

KM1

Pa3nen 4. IloaroroBka K
KOHTpO.]'[])l-[])lM
MepOnpUsSITHAM U
BBHINOJIHSIEMbBIM padoTam




4.1 O06beM yacoB 4 40 | OK-5-31 TIK-5- | JIL.1J12.1 KMI1
CaMOCTOATEIBHOM paboThI Ha V1 IIK-5-B1 JI2.2J13.1
noaroToBky kK KM /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
4.2 O06beM yacoB 4 42 | IK-5-31 TIK-5- | JIL.1J12.1 P2,P3.P
CaMOCTOSTENILHOM paboThI Ha VY1 IIK-5-B1 JI2.2J13.1 4
noarotoBky k BP /Cp/ ITK-1-31 TIK-1- JI3.2
VIIK-1-B1 | 212233 54
[1K-2-31 [IK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMEH U T.IT), BONPOCHI I
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponbHoe Iposepsiempie
KM MepOTpHATHE WHIUKATOPBI Bonpock! 11 TOATOTOBKH

KOMIIETCHIIUN




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 000pya0BaHNe
neyeit u pesxkuM padoTsl eueit. 9 Teopust xkuaKoro coctosaus. 10
IIpupona u cBoiicTBa )KUAKUX CIIABOB kene3a. 11 Xumudeckas
aKTHBHOCTb pUMecel B xkuakoM xenese 12 CocTas cTanennaBUIbHbIX
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
PU3NKO-XUMHUYECKHE CBOMCTBA XpOMa U €r0 COEIUHEHUH 55
XpoMOBEIE pYyJIBI M HIX ITOATOTOBKA K IepepadoTke 56 du3nuko-
XUMHYECKHE OCHOBBI BHITUIABKU YTIIEPOTUCTOTO heppoxpoma 57
IMpousBoacTBo cunukoxpoma 58 CUIHKOTEpMHYECKOE TPOU3BOJCTBO
heppoxpoma 59 becdirrocoBbiii MeTOI BBITUTABKH (eppoxpoma 60
ATIOMOTEpMHYECKOE ITPOU3BOJCTBO heppoxpoma

5.2. Ilepeyennb padoT, BbINOJIHsAE

MbIX 110 aucuuminHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

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-

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

31




P2

JlabopaTopHas
pabora 1
YerpoiicTBo
JlyTOBOM
cTajeIIaBUIbHOM
nieun (JCIT)
MIPSIMOTO ACUCTBUSA

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 M M1eKTponoB? 16 Kakue GpyHKIMU BEITOTHIIOT
9KoHOMan3epbl? 17 YTo BXOOUT B COCTAB AJIEKTPOOOOPY IOBAHUS
COBPEMEHHOM 3JIEKTPOLYroBOi meun?

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. OueHo4Hble MaTepPUAJbl, HCIOJIb3yeMble IS IK3aMeHa (onucanne OUJIeTOB, TECTOB U 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
«HanmoHanbHbIHM HecaenoBaTenbCKuil TexHomorndaeckuii yausepcutrer «MUCHUCy»
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.

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

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.

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

"3a4TeH0" - KOHTpOJIbHAs paboTa BHIOIHEHA B yCTAHOBJICHHBIH CPOK C NCIIONIH30BAHHEM PEKOMEHIAINH TTPENoAaBaTels;
MPaBUIBHO BBITIOJIHEH pacyeT BCeX MapaMeTpoB MIIH JOMYIIEHO He OoJiee OHOT0 HeJ04eTa; CIe/IaHbl BRIBOAKI,

"He 3auTeHO" - paboTa HE COOTBETCTBYET OOJBIIMHCTBY NMPENbBISEMbIX TPEOOBaHUI MPENOaaBaTEeNsL; pacyeThl MapaMeTpoB
HPOBEIEHBI C IPYOBIMH OIIMOKAMU; OTCYTCTBYIOT BBIBOABI 110 paboTe.

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTODBI, COCTaBUTENIH 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. anpec

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. JlonoHUTEIbLHAS JINTEPaTYpa

ABTOpBI, COCTaBUTENHU 3arnaBue Bubaunoreka M3narenscTBo, roa, 311. axpec
JI2.1 | A.®.KabnykoBckmii IIpou3BoACTBO ANEKTPOCTAIHN U M.: UKL «Axanemus», 2003,
(eppocruiaBoB: YueOHHK
JI2.2 | B.A. Kynpun Teopus 1 TeXHOIOTUA Mup, 2003,

MMPpONU3BOACTBA CTAIIN

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3ariaBue Bubnuoreka W3natenscTBO, TOA, 71 aApec
JI3.1 |bparkoBckuii E.B., DNeKTpOMETaJuTyprus CTalu 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




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI3.2 [Eroposa A.H. TexHonorus u pacyer IIaBKU H® HUTY "MUCuC", 2020,
CTaJH B TYTOBBIX http://elibrary.misis.ru/action.php?
CTaJICTIaBHUIIbHBIX TIeUax: kt path_info=ktcore.SecViewPlugin.actio
Mertoandeckue ykazaHusl IS ns.document&fDocumentld=12515
BBITIOJIHEHHUST TOMAIITHET 0
3aJaHUS/KOHTPOJIEHOH PabOTHI
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»

31 |H® HUTY "MUCuC" www.nf.misis.ru

72 | Poccuiickas HaydHas SIEKTpOHHAS OMOIMOTEKA www.elibrary.ru

D53 |HOB HUTY "MUCuC" www.elibrary.misis.ru

D4 | KubepJlenunka www.cyberleninka.ru

6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
6.4. Ilepeuenb HHGPOPMALMOHHBIX CIIPABOYHBIX CUCTEM U NMPO(deccCHOHATBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHUE
Ayn. | Haznauenune OcuHarienne

212 VYuebnass  aymutopus s 3aHaATHE | Kommnekr — ydeOHoi  mebenmm  Ha 44 MecT A
JIEKITMOHHOTO THIIA, MpaKTUIECKUX | OOydJarommxcs, |  CTallMOHAPHBI  KOMIBIOTEp LIS
3aHATHI [pEeroaBaTeNisi C BBIXOJAOM B HHTEPHET, MPOCKTOpP, JKpaH

HACTCHHBIH, JIOCKa ayaUTOpHas MeNoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3WOHHBIe mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.

217 VYuebHas mabopaTopus Kommmurekr  yueOHOM wmebemm Ha 10 wMecTt A
00y4aromuxcsl, METAUIMYECKHHA  CTEeHJ, CTeNaX TOA
o0pa3sisl 900*500*2000, BECBI nabopaTopHbIe
TEXHUYECKHE, MakeT JIOMEHHOTO exa, MaKeT
MapTEHOBCKOTO IeXa.

212 VYuebnass  aymutopus s 3aHATHEA | Kommnekr — ydeOnoir  mebenmm  Ha 44 MecT A
JIEKITMOHHOTO THIIA, MPaKTHIECKUX | OOyJarommxcs, |  CTallMOHAPHBIA  KOMIBIOTEp LIS
3aHATHI MperoaBaTelisi ¢ BBIXOJAOM B HHTEPHET, MPOEKTOpP, JKpaH

HACTCHHBIH, JIOCKa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3WOHHBIe mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.

8. METOANMYECKUE YKA3AHUSA JJIS1 OBYYAIOIIUXCA

OcBoeHHEe TUCIUILINHEI IPeAroaaraeT Kak IpoBeAeHNE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATUH, Tak U pabOTy B AIEKTPOHHOH
uHpopMarmonno-odpazoBarensHol cpene HUTY «MUCHUCy (BUOC), yacTbio KOTOPOH HEMOCPEICTBEHHO MPEAHA3HAYCHHOW 15
OCYIIECTBIICHHS 00pa30BaTEIFHOTO IpoIiecca ABIETCs DIEKTPOHHBIN 00pazoBaTenbHbIN pecypc LMS Moodle.

PexoMeHanmu 1o ycrenHoMy OCBOGHHIO Kypca B TPaAUIIMOHHOH (opme.

JList yCTIenHOro YCBOCHHUS TEOPETUIECKOr0 MaTepraia HeoOX0IMMO PEryJIsIpHO MMOCEIaTh JICKIUH, IePSYUTHIBATD JICKIIMOHHBIH
MaTtepual, 3HaYUTeIbHOS BHIMAHHE YICNSATh CAMOCTOSTEIBHOMY H3Y4YCHHIO TUCIUTUTHHBL

YcnemHoMy 0CBOSHHIO Kypca TakKe TIOMOKET BeJICHHE TEPMUHOJIOTMIECKOT0 CIIOBApsl, YTO MO3BOJIMT OBICTpEe yCBaUBAThH
TEOPeTHYECKUH MaTepuai, TPaMOTHO CTPOUTH CBOIO pedb IIPU YCTHBIX U MUCEMEHHBIX OTBETaX.

[TporpamMmMa JUCIUIUIMHBI BKITFOYACT JICKIIMOHHBIC, IPAKTUYCCKHE U JIAOOPATOPHBIC 3aHATHS, BBIIIOIHEHHUE IOMAIITHET0 3aaHHS.
KoHTpomnpHas paboTa OTIMYAeTCs 3SHAYNTEIBHBIMH 3aTPaTaMU BPEMEHH M TPeOYeT OT CTy/IeHTa 3HAHMH JICKIIMOHHOTO MaTepHaia,
METOJMYECKIX YKa3aHHIA 110 BBITIOJIHEHUIO PA0OTHI U OOIBIIOr0 BHUMAHUS. B CBA3M ¢ 3THM, IIPH IUIAHUPOBAHIH CBOCH
CaMOCTOSTEIBHON PabOTHI BaM CJIEAYET YUUTHIBATE, YTO MIPOMYCK JICKIMOHHBIX 3aHATHI U HEBHUMATEIHLHOE OTHOLICHHE K
U3yYCHHUIO METOJMYCCKUX YKA3aHHUH CYIICCTBEHHO OCIIOKHHT BBITOJHEHHE KOHTPOJIBHOH paOoThL.II0Ar0OTOBKA K BBHITIOTHEHHIO
KOHTPOJIBHOH pabOTHI 3aKIIF0YACTCS B U3YHIEHIH COOTBETCTBYIONINX METOJMYECKUX yKa3zaHui. OopMileHHast KOHTPOJIBbHAS padoTa
cmaercs Ha Kaeapy MeTaTypruueckux TEXHOIOTUi 1 00opynoBanus. [IpaBIIbHO BEIMONHEHHAsS pab0Ta CUMTACTCS 3aUTEHHOM.

He 3aureHHast paboTa BO3BpaIaeTcs CTYACHTY Ha TOPabOTKY.

JlabGopaTopHBIe pabOTHl OTIMYAIOTCS 3HAYUTEFHBIMA 3Hepro3arpaTaMu. YacTs paboT MPOBOAUTCS IIPH UCTIOTH30BAHUH
BBICOKOTEMIIEPATYPHBIX arperaToBs, CBsA3aHa CO 3HAUUTENIbHBIMU 3aTPaTaMu BPEMEHU, KpOME TOr0, sl UX MOJHOLIEHHOIO
BBIMIOJIHEHUS TPeOyeTCsl yuacTHe B Hel HECKOIBKHX CTYAEHTOB IO/ PyKOBOACTBOM HpenofaBaTens. B cBa3u ¢ aTum, npu
TUIAaHUPOBAHUM CBOEH yueOHOMH paboThl BaM ClICyeT YUUTHIBATh, YTO MPOITYCK JA00PaTOPHOTO 3aHATHS CBSI3aH CO CIOXKHOCTAMH UX

BBITIOJTHCHHU .

IToaroroBka K BEIOIHEHUIO Ta00OPAaTOPHOI pabOTHI 3aKITF0UAETCS B COCTABICHUH TEOPETUIECKOTr0 BBEICHHUS K 1a00paTOpHOM
pab6ote. ITocne BeImonHeHHs 1ab0paTOpHON paboTh! oopMiseTcs oTueT. PaboTa cunTaercs MOIHOCTBIO 3aYTEHHON TocCTe ee
3amUTHL. 3amuTa Ja00paTOPHBIX paboT MPOBOANTCS Ha TaOOPATOPHBIX 3aHATHAX.

YdacTre B IPaKTHIECKHX 3aHATHAX TPEOyeT OT CTYAEHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH M CTIOCOOCTBYeT Ooiee
TITyOGOKOMY OCBOEHHUIO TEOPETUUECKHX MOJIOKEHUH U UX MPAaKTHYECKOr0 UCIONb30BaHMs. Ha MpakTHUecKuX 3aHATUSIX CTYIEHTHI
MOl PyKOBOZACTBOM MPENOIaBaTeNs BBIIOIHAIOT PACYEThI CTANIENIaBUIIBHBIX NIPOLIECCOB, a MOIYyYEHHBIE PE3YIbTAThl COIOCTABISIOT




C peanbHBIMH IPOU3BOACTBEHHBIMY BETHIHHAMU.
IToaroToBka k 3K3aMeHy 10 AUCLUIUIMHE 3aKII0YAETCS B U3Y4EHUN TEOPETHUYECKOr0 MaTepHaa 1o KOHCIIEKTaM JIEKIHH,
HCTOYHHKAM OCHOBHOH M JTOTIOJTHUTEIFHOM TUTEPaTyphl. J{oImyckoM K 9K3aMeHY SBIIAIOTCS 3aIlUIICHHBIE OTYETHI IO
nmabopaTopHBIM paboTaM. JK3aMeH M0 JUCIUILUINHE TPOBOAUTCS B YCTHOU (hopMme.

PexoMeHanuy o 0OCBOEHHUIO AUCHUILTHHEI B TUCTAaHIIMOHHON (opMe.

LMS Moodle no3Boisier HCHoNb30BaTh CIENUaIbHBII KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOTO 00YYEHHS U IMCTaHIINOHHBIX
oOpa3zoBarenbHBIX TexHOTOrHi. LMS Moodle rcnonb3yercst mpenMyIIecTBEHHO ISl aCHHXPOHHOT'O B3aNMOICHCTBHS MEXITY
y4acTHHKaMHU 00pa30BaTeIbHOTO MpoLecca MOCPEeACTBOM ceTu «HTepHeT».

Yr00bI 3¢ PeKkTHBHO HcTonb30BaTh Bo3MoxkHocTH LMS Moodle, a cooTBETCTBEHHO U yCIEIIHO OCBOMTh JUCIUILIHHY, HY)KHO:

1) 3aperucTpupoBaThcs Ha Kype. 11 3TOro Hy KHO IepeiiTH 1o CCBUTKE, BBIIaBaeMOI COTPYTHUKAMH IeKaHaTa WIH
npenojasarteneM. JIOTHH U apoib COBIAAALT ¢ IOTHHOM U MapojeM oT inaHoro kabunera HUTY MUCHUC;

2) 03HAKOMHUTBCSA C COAEPHKAHUEM Kypca, BOIPOCAMH [Tl CAMOCTOSITENBHOM MOATOTOBKH, YCIOBUSIMHU JOITyCKa K aTTECTALlUH,
(hopMoii TPOMEKYTOUHOM aTTecTalyy (3a4eT/3K3aMeH), KpUTEPUSIMU OLICHUBAHUS U 1. ;

3)3ax0/s1 B COOTBETCTBYIOIINE Pa3/IelIbl H3ydaTh yIeOHbIE MaTepHalbl, pa3MeEIIeHHbIE IPeNoAaBaTeneM. B T.4. moabp30BaTecs
JIUTepaTypoit, peKOMEHJOBaHHOII IIpernoiaBaTesieM, Iepexos MO CChLIKAM;

4) nonOupaTh AJIs BBINOIHEHUS IMCBMEHHBIX PaboT (KOHTPOJIbHBIE, IOMAIIHUE PAOOThI, KypCOBBIC PaOOTHI/TIPOEKTHI) JINTEPATYPY,
pasmemennyto B ObC HUTY «MUCHUC;

5) 03HaKOMHUTHCS C COAEPIKAHIEM 3aJaHUs K MICEMEHHOH paboTe, CPOKaMU CAa4d, KPUTEPUSIMH OIIEHKH. B yCTaHOBIICHHBIE CPOKH
BBITIOJHUTD Pa0bOTY(bl), MOATPY3UTH 3A€ECH JKe JUIS IPOBEPKH. Y 100HO Ha3bIBaTh (hailn paboThI clieayromuM obpa3oM (Ha3BaHHe
npeamMera (cokpaiieHHo), rpymma, ®HO, nara akryanusauny (Ipu MOBTOPHOM pasMmenieHnt)). Ecim paboTa conepxuT pucyHkH,
(hopMyIIBI, TO C IIETBI0 COXpaHEeHNs (JopMaTHPOBAHMUS ee HyKHO HoArpyxats B pdf ¢popmare.

Pabora, moarpysxaemast 11 IPOBEPKH, JOJKHA!

- cofiepKaThb BCE CTPYKTYpPHBIE JIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTb, 3aKJII0UYEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOXKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

IIpenonaBarens B TeYEHUE YCTAaHOBICHHOIO CpoKa (He Ooree AecATH JHEH) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTapHIX K
3aaHHIO PELieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4Iuu B pelieH3nn
3aMedYaHni 1 peKOMEHIalNi, Hy>KHO BHECTH IIONIPABKU B pabOTy, HOATPY3NUTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHUH CPOKOB, yKa3aHHBIX
HperoiaBaTeIeM BO3MOXKHOCTD IIOATPY3HUTh pabOTy OCcTaeTcs, HO CHCTEMa BHIBOJHUT COOOIIEHHE O HapyLIeHH! cpokoB. [1o
OKOHYaHUH CEMeCTpa ITOATPY3UTh PaboTy HE MOIyJHTCS;

6) IPOMTH TECTOBEIE 3a/IaHUs, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MeIIeHHEIN B pyOopuke « Momymmy;

7) OTCIEXKUBATH CBOIO yCIIEBAEMOCTH;

8) unTaTh OOBSBICHNS, Pa3MEIAEMbIE ITPEIIOJABATEIIEM, 1aBaTh OOPATHYIO CBSI3b;

9) coznaBath 00CYKICHHUS M YIACTBOBATh B HUX (00CYXKIAIOTCS OOIIIEe MOMEHTHI, BHI3BIBAOIIIE BOIIPOCH! Y OOJBITMHCTBA
rpymnnsl). JlanHas pyOpHKa TakxKe MOXKET ObITh HCIONB30BaHa AJISl B3aUMHOMN IIPOBEPKH;

10)posBISTH PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpernMymIIeCTBEHHO 111 CHHXPOHHOT'O B3aMMOEHCTBHS MEXKTy yJaCTHHKaMH 00pa30BaTeNbHOro Mpolecca MOCPEICTBOM CETH
«HuTeprer» ucnonpdyercs Microsoft Teams (MS Teams). UToObI MONTHOIIEHHO HCIIONIB30BATh €r0 BO3MOXKHOCTH HYKHO
ycTaHOBUTH npuiioxkenrne MS Teams Ha nepcoHaNbHBIA KOMITBIOTEP U TenedoH. CTapocTaM HyHO co3aaTh rpynmy B MS Teams.
VYuacTtue B rpynmne no3BoseT:

- CITyIIaTh JICKINH;

- paboTaTh Ha MPAKTUYECKUX 3aHATUSAX;

- OBITH Ha CBSI3M C IIPENojiaBaTeieM, 3a/1aBasi eMy BOIPOCH! MM OTBEYask Ha €ro BOIIPOCHI B 00IIEM YaTe IPYIIIbI B paboyee BpeMs ¢
9.00 1o 17.00;

- OCYHIECTBIISITH COBMECTHYIO pa0OTy HaJl TOKyMeHTaMH (BKJIaaka «Daiiibl).

IIpu nmpoBeaeHnH 3aHATUH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUEHHOW KaMepOu.
Hckimrouenne — eciiy nperofaBaTelb IMOMPOCHT OTKIFOYHTh KaMepbl 1 MUKPO(OHEI B CBSI3H ¢ OonbnMu romexamu. Ha aBarapkax
JIOIDKHBI OBITh UCKITIOUUTENBFHO JIETIOBBIE (hOTO.

IIpu npoBeeHNH JIEKITMOHHO-IPAKTHUECKUX 3aHATUI BeeTcs 3auch. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH TIPUCYTCTBHS HAa HEM WJIM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCSI K MAaTEPUATy U 32aHOBO €r0 IIPOCMOTPETb.




