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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 | KypcoBas HaygHO-HCCIEnOBaTENbCKAsA padoTa (9acTs 1)

2.1.2 | Merannypru4eckue TeXHOIOIHU

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 |Meronsl 00pabOTKH SKCIIEPUMEHTATLHBIX JAHHBIX

2.1.6 | be3onacHOCTH KM3HEAECATECILHOCTH

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeauIecTByoIIee:

2.2.1 |KypcoBas HayuHO-HCceq0BaTeNbCKas pabora (yacthb 3)

2.2.2  |TloaroroBka K MpoOILEIype 3allXThl U 3alUTa BHITYCKHON KBadH(pUKaMOHHON paboThl

2.2.3 |PaznuBKa U KpUCTAILIU3ALHUS CTATIH

2.2.4 |Teopus U TEXHOJOTHS Pa3IUBKH CTATH

2.2.5 |ObopynoBaHue araogOMEHHOTO H CTAEIIABIIBHOTO TPOM3BOICTB

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

IIK-2: Cnioco6eH pa3padaThiBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJTYYeHHS YePHbIX MeTAJLIOB, OCYIECTBJIATH KOHTPOJIb UX
BBINOJHEHHS U Pa3padaThIBaTh PEKOMEHJALMM 110 NPeIyNPe:KICHUI0 U YCTPAHEHHIO 1e()eKTHOCTH NPOAYKIIMHT

3HaTb:

[TK-2-31 Teoperrueckre OCHOBBI 3JIEKTPOMETAILTYPTUUYECKUX MPOIIECCOB IIPOM3BOJICTBA METAJIIOB

ITIK-5: Cnoco0en onpenensiTb TEXHUKO-3KOHOMUYECKHUE I0KA3aTE/IU NPOLECCOB MOJIy4eHHs] YePHBIX METAJIOB, IPOBOAUTH
aHaau3 3G (PeKTUBHOCTH TEXHOJOTHYECKHX NPOLeCCOB MPOU3BOACTBA YePHBIX MeTAJLI0B M Pa3padaThIBaTh MPeI10:KeHH
M0 X COBEPLIEHCTBOBAHUIO

3HaTh:

[IK-5-31 BrustHue TeXHOMOTMYECKUX MapaMeTPOB IIIABKH U KOHCTPYKTUBHBIX OCOOCHHOCTEH IeKTPOILIaBUIBHOI0 000pYX0BaHHS
Ha TEXHUKO-3KOHOMHMYECKHE [I0Ka3aTeNn MIPONU3BOJICTBA BBICOKOKAYECTBEHHBIX CTAJIEH, CIUIaBOB U (heppOCILIaBOB

ITK-6: Cioco6eH 060CHOBAHHO BHIOHPATH W MCIOJIH30BATh HOBbIE HU(POBBIE TEXHOJIOTHH /TSI HOBHIIIEHUS
3()eKTHBHOCTH NMPOIECCOB MOJIYIeHNS YePHBIX METAJJIOB

3HaTh:

IIK-6-31 CoBpeMeHHbIEC TEHICHIIUH PAa3BUTH TEXHOIOTHYECKUX MPOLIECCOB U KOHCTPYKIIMI arperatoB 3JICKTPOMETaILTy PriH

IIK-1: Cioco6eH oCcylecTBIATH TEXHOJIOTHYECKHE MPOIECCHI M0 MOJIYYeHHI0 YePHBIX MEeTAJIOB, OIIEHUBATH PUCKHU U
onpeneqAaTh Mepbl 0 00ecrneyeHn 0 UX 0e30MaCHOCTH

3HaTh:

ITK-1-31 YcrpoiicTBO, MpUHIMI JSHCTBHS U IPaBIIIa KCILUTyaTallni TEXHOJIOTHIECKOT0 000py IOBaHUS
AIIEKTPOMETAILTY PTHIECKOTO IIPOM3BOACTBA

Ymernb:

TIK-1-¥1 Ocy1mecTBIsaTh TEXHOIOIMYECKHUH IIPOLIECC TPOU3BOACTBA BHICOKOKAUECTBEHHBIX CTANIEH U CIIIIABOB Pa3IMYHBIMU
3NEKTPOXUMHUUECKUMHE CTIIoco0aMu

MK-5: Cnocoben onpeaeaaTb TEXHUKO-3KOHOMHUYCCKHUE MOKA3aTEIM ITPOLECCOB MOJTYUCHUS Y€PHBIX ME€TAJLJIOB, IIPOBOAUTH
aHaJau3 Bq)q)eRTl/IBHOCTI/I TEXHOJOIHYECKUX MPOLHECCOB MPOU3BOACTBA YE€PHBIX METAJIJIOB U pa3paﬁaTbIBaTb NPeAI0KEHUS
M0 UX COBCPIICHCTBOBAHUIO




YMmerb:

IIK-5-V1 Ananu3upoBaTh U COBEPLUIEHCTBOBATbh TEXHO-JIOTMYECKUE MIPOLIECCHI IIPOU3BOICTBA BEICOKOKAYECT-BEHHBIX CTalIEH,
CIIAaBOB U (DEpPOCIIABOB B COBPE-MEHHBIX 3JIEKTPOIIABUIIBHBIX arperarax

IK-6: Cioco6eH 060CHOBAHHO BHIOHPATH W MCIOJIH30BATh HOBbIE HU(POBBIE TEXHOJIOTHH /IJIsI HOBBIIEHUS
3¢ PeKTHBHOCTH NMPOIECCOB MOJIYIeHUS YePHBIX METAJJIOB

YMmerb:

TIK-6-VY1 IIpuMeHATh OCTUKEHUS HAYKH B TEXHOJIOTMYECKON MPAKTUKE INEKTPOMETAITYPTUYeCKUX MPOLIECCOB.

IIK-1: Cioco6eH ocyliecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJTY4eHUI0 YePHbIX MeTAJI0B, OIIEHHBATH PHCKH H
onpeneqAaTh Mepbl M0 00ecrnevyeHn 0 UX 0e30MacCHOCTH

YMmerhb:

IIK-1-¥Y1 OCYH.IGCTBJ'IHTB TEXHOJIOTHYECKUI IponecC NMporu3BOACTBA BBICOKOKAYC€CTBECHHBIX cTajieil u CIlJia-BOB Ppa3JIMIHBIMHA
AJICKTPOXUMHYICCKUMHU criocobaMu

IIK-2: Cnioco6eH pa3padaThiBaTh TEXHOJOTHYECKUE MPOLECCHI MOJTYYEHHS YePHbIX MeTAJLIOB, OCYIECTBIATH KOHTPOJIb UX
BBINOJHEHHS U Pa3padaThIBaTh PEKOMEHIALMH 110 NPEeIyNPEe:KICHUI0 H YCTPAHEHHIO 1e()eKTHOCTH NPOAYKIIMHT

Ymerb:

IIK-2-VY1 AHaJ'lI/ISI/IpOBaTB H paCCUUTBIBATb OCHOBHBIC MTAPAMETPhI SJICKTPOMCTAIITYPIrU4CCKUX IMPOU3BOACTB

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBBIE TEXHOJIOTHHU VISl NOBbILICHUSI
3¢ (PeKTUBHOCTH MPOLIECCOB MOJYYCHHS YePHBIX MeTAJLI0B

Baanernb:

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

IK-1: CnocodeH OCYHIECTBJIATH TEXHOJOTHYE€CKHUE MPOLECCHI MO MOJYYEHUI0 YEPHBIX METALJIOB, OHEHUBATH PUCKU U
onmpeaeJasaTb Mepsbl 110 o0ecrneYeHnI0 HX 0e30MaACHOCTH

Baagern:

IIK-1-B1 MeTopaMu aHanu3a TEXHOJIOTMYECKUX IIPOLIECCOB B AIEKTPOMETAILIYPIrUU U UX BIUSAHMS HA KAUECTBO CTaJled U CILIaBOB

IK-2: Cnioco6eH pa3padaThIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHST YePHBIX METAJIOB, OCYLHIECTBJIATH KOHTPOJIb HX
BBINOJIHEHHSI M pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NPOIYyKINA

Baaaernb:

IIK-2-B1 HaBbikamu BEIOOpa HapaMeTPOB ANMEKTPOMETAILTYPIHICCKIX CHCTEM

IIK-5: Cnioco6eH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTeJH MPOLECCOB MOJTyIeHHs] YePHBIX MeTAJI0B, IPOBOANTH
aHaJIn3 3G PEeKTUBHOCTH TEXHOJOTMYECKHUX MPOIECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB H pa3padaThiBaTh MPeAJI0KeHUsI
MO MX COBEPIIEHCTBOBAHUIO

Baanernb:

TIK-5-B1 Metoaukoii onpeneneHus oNTUMaIbHBIX TEXHOJIOTHUECKUX IIapaMeTPOB IPOU3BOJCTBA BbICO-KOKAUECTBEHHBIX CTAJIEH,
CIIABOB U (DeppOCILIAaBOB B COBPEMEHHBIX IEKTPOILIaBUIBHBIX arperarax

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHun i pecypcsl padoTsl
Paznea 1. DnekTpoayrosbie
ne4yu
1.1 DIeKTpOoCTaNeIIaBHIIbHbIC 7 2 ITK-5-31 TIK-1- JI1.1J12.2
neyn: oomas 31 IIK-2-31 21222354
XapaKTepUCTHKa, pabouee ITK-6-31

MIPOCTPAHCTBO, PyTEPOBKA,
3IEKTPUYECKOE U
MEXaHNIECKoe
obopyaoBaHue.

/JTex/

1.2 KoucTpykuuu 7 2 MMK-5-31 TIK-1- | JI2.1 JI2.2
(heppoCIIaBHBIX TIEUEH: 31 IIK-2-31 010202354
knaccupukanms medeit ITK-6-31
(heppocmiaBHOrO
HPOU3BOJCTBA, (PyTepoBKa,
OIpe/IeNICHNE ITapaMeTPOB
BaHHBI (heppOCTIIaBHOMN
neyn. /JIex/




1.3 Pacuer 6ananca metanmia no TIK-5-31 TIK-5- JI1.1J12.2
nepeesaM: IpoKaTHOMY, V1IIK-5-B1 | 313233 54
Ky3HEYHOMY, U IK-1-31 IIK-1-
3NIEKTPOCTAICIUIABHIBHOMY / VIIIK-1-V1
Ip/ [IK-1-B1 IIK-2

-31 [IK-2-V1
[IK-2-B1 TIK-6
-31 [IK-6-Y1
[1IK-6-B1

1.4 Ormpenienenue pa3MepoB [TK-5-31 TIK-5- JI1.1J12.2
JTyTOBOM VI1TK-5-B1 | 212233 34
3JEKTPOCTaJICINIaBUIbHON TIK-1-31 TIK-1-
neun /TIp/ V1TIIK-1-Y1

IK-1-B1 TIK-2
-31 [IK-2-V1
[IK-2-B1 IIK-6
-31 [IK-6-Y1
[K-6-B1

1.5 YeTpoiicTBO AyroBoi TIK-5-31 IIK-5- J2.1 o opme P2
CTaJIeIIaBUIILHOM [1€4H V1IIK-5-B1 J12.2J13.1 "I'pynmoBast
(ICII) mpsimoro [MK-1-31 TIK-1- | 51 32 53 54 pabora"
nevicteus /J1ab/ Y1TIK-1-Y1

[K-1-B1 TIK-2
-31 [IK-2-V1
[IK-2-B1 IIK-6
-31 [IK-6-VY1
[IK-6-B1

1.6 WzyueHne TeXHOIOTUH TIK-5-31 TIK-5- | JI1.1J12.2J13. o ¢opme P3
BBITUIABKH CTaJIH B TyTOBOM VY1 IIK-5-B1 1 "I'pynmoBas
CTalleTIaBIIIbHOM meun /J1ab/ TIK-1-31 TIK-1- | 91 32 23 B4 pabota"

V1 IK-1-V1
[IK-1-B1 TIK-2
-31 [IK-2-VY1
[K-2-B1 TIK-6
-31 [IK-6-Y1
[1IK-6-B1

1.7 [ToaroroBka K mpakTHYECKUM [TK-5-31 TIK-5- JIT.1J12.1
1 1a00paTOPHBIM V1IIK-5-Bl JI2.2713.1
3anstusm /Cp/ TIK-1-31 TIK-1- | 91 32 33 54

V1IIK-1-Y1
MK-1-B1 TIK-2
-31 [IK-2-V1
[IK-2-B1 IIK-6
-31 [IK-6-Y1
[K-6-B1
Paznea 2. Texnosorus
IUIABKHU CTAJIM B OTKPBITHIX
AYTOBBIX Ie4yax

2.1 DH3UKO-XUMHIESCKHE OCHOBBI [TK-5-31 TIK-1- JI1.1J12.1
MIPOU3BOJCTBA CTAJIN B 31 IIK-2-31 J2.2
NyroBbIX nevax /Jlex/ T1K-6-31 21525354

2.2 OCHOBBI TEXHOJIOTHH TIABKH TIK-5-31 TIK-1- JIT.1J12.1
CTaJIM B OTKPBITHIX TyTOBBIX 31 [IK-2-31 213233 54
rneyax: TIK-6-31
- TEXHOJIOTHSI BHITIJIABKH
CTaJli B TYT'OBBIX [1€4ax ¢
OCHOBHOM (hyTEPOBKOIf;

- BBITJIABKA CTAJIH B KUCITBIX
JYTOBBIX mevax. /JIex/

2.3 KogieBast 00paboTKa CTajIH: IK-5-31 TIK-1- | JI1.1J12.1
Croco0bl, CoNlepKaHuE, 31 [IK-2-31 J12.2
KOHCTPYKTUBHAS U TIK-6-31 21223334

TEXHOJIOrH4eCKas
peanusanyus,
3¢ deKTUBHOCTS. /JIex/




24

Pacyer muXThI 151 BBIIUTABKU
cramu B JICII ¢
WCTIOJIb30BAHAEM
JIETUPOBAHHBIX OTXOI0B

Mp/

[K-5-31 TIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
VIIIK-1-V1
[IK-1-B1 IIK-2
-31 TIK-2-Y1
[IK-2-B1 IIK-6
-31 TIK-6-VY'1
I1K-6-B1

JI.1J12.1
2.2
510520354

o opme
"I'pynmoBas
pabota"

2.5

Pacuer MarepuaabHOrO 1
TEIIOBOTO OAJAHCOB IS
BBITUIABKH YTIICPOAUCTOM
cramu B JICIT (c
MPUMEHCHUEM
kuciopona) /TIp/

ITK-5-31 TIK-5-
V1IIK-5-Bl
[K-1-31 IIK-1-
V1IIK-1-V1
[IK-1-B1 TIK-2
-31 IIK-2-V1
I1K-2-B1 IIK-6
-31 TIK-6-Y1
[1IK-6-B1

JI.1J12.1
J2.2
01023354

2.6

KonTpomnsHas pabora
Nel /Tp/

TIK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 TIK-1-
V1IIK-1-V1
[IK-1-B1 IIK-2
-31 1IK-2-Y1
IK-2-B1 IIK-6
-31 [1IK-6-Y1
I1K-6-B1

KM1

2.7

W3yuenue ycrpoiictBa u
NpUHLUNA AeHCTBHA
71a00paTOPHBIX
anexTponeyeit /J1a6/

[K-5-31 TIK-5-
V1IIK-5-B1
TIK-1-31 IIK-1-
V1IIK-1-Y1
IIK-1-B1 IIK-2
-31 [IK-2-V1
IIK-2-B1 IIK-6
-31 TIK-6-Y'1
I1K-6-B1

JI1.1J13.1
01023354

o ¢opme
"I'pynmoBas
pabota"

P4

2.8

Nmuranmonnoe
MojenupoBaHue 00paboTKH
ANIEKTPOCTAJIH Ha arperare
noBonku ctanu (AJIC) /J1a6/

I1K-5-31 IIK-5-
V1IIK-5-Bl
[K-1-31 IIK-1-
V1IIK-1-V1
[IK-1-B1 IIK-2
-31 TIK-2-V1
[1K-2-B1 IIK-6
-31 [IK-6-VY1
I1IK-6-B1

JI1.1J12.1J13.
1
010323334

o opme
"I'pynnosas
pabora"

P5

2.9

IToxroroBka K MpakTHYECKUM
1 1a00paTOPHBIM
3ansaTusaM /Cp/

[K-5-31 TIK-5-
V1IIK-5-B1
IK-1-31 TIK-1-
VI1IIK-1-V1
IK-1-B1 IK-2
-31 1IK-2-Y1
[IK-2-B1 IIK-6
-31 TIK-6-Y1
I1K-6-B1

JI1.1J12.1
J12.2J13.1
3105203354

2.10

[ToaroroBka K KOHTPOIBHOU
pabote Nel /Cp/

10

I1K-5-31 TIK-5-
V¥1IIK-5-Bl
TIK-1-31 IIK-1-
V1IIK-1-Y1
IK-1-B1 IIK-2
-31 IIK-2-V1
I1K-2-B1 IIK-6
-31 TIK-6-Y1
[IK-6-B1

JI.1J12.1
J12.2]13.1
010209354




2.11 BrInonHenne noMamHero 24 TIK-5-31 TIK-5- JI1.1J13.2
3amanus /Cp/ VITIK-5-B1 | 2132233 324
ITK-1-31 TIK-1-
V1 IK-1-Y1
[K-1-B1 IIK-2
-31 [IK-2-V1
I1K-2-B1 IIK-6
-31 [IK-6-Y1
[1K-6-B1
Paznen 3. IIpousBoacTeo
(eppocnnasos
3.1 CriocoObI IPOHU3BOICTBA 2 TIK-5-31 TIK-1- J2.1
(heppocraBos. 31 IIK-2-31 01323334
[[TuxTOBBIE MaTEpPHAIIBI [TK-6-31
(dheppocmmaBHOTO
MPOU3BOJICTBA.
/JTex/
3.2 [Tpon3BoACTBO KpeMHHUS U 4 ITK-5-31 TIK-1- JI2.1
ero craBos. /JIex/ 31 IK-2-31 2132253 54
TK-6-31
33 [IpousBoacTBO Mapranua u 4 TIK-5-31 TIK-1- J2.1
ero cruiaBoB. /Jlex/ 31 IIK-2-31 21323354
ITK-6-31
34 [IpousBoacTBO XpoMa u ero 2 [MK-5-31 TIK-1- JI2.1
craBoB. /JIex/ 31 IIK-2-31 01323334
TIK-6-31
3.5 Pacuer marepuanbHoOro u 2 TIK-5-31 TIK-5- JI2.1 o opme
TEIUIOBOTO OanaHca VY1 IIK-5-B1 213232334 | "I'pynnosas
IIPOU3BOACTBA TIK-1-31 IIK-1- pabora"
dbeppocununust. /Tp/ VI1IK-1-Y1
[K-1-B1 [IK-2
-31 I[IK-2-V1
IIK-2-B1 IIK-6
-31 TIK-6-Y1
TIK-6-B1
3.6 Pacuer marepuansHOro u 2 ITK-5-31 IIK-5- J2.1 o gopme
TEIJIOBOro OanaHca V1IIK-5-B1 | 91223354 | "I'pynmosas
MIPOU3BOACTBA TIK-1-31 IIK-1- pabora"
dbeppomapranmua. /TIp/ V1TIIK-1-V1
IK-1-B1 IIK-2
-31 [IK-2-V1
[1K-2-B1 [IK-6
-31 IIK-6-VY1
[K-6-B1
3.7 KonTpomnsHas pabota 1 [K-5-31 TIK-5- KM2
Ne2 /TIp/ V1 IIK-5-B1
IK-1-31 TIK-1-
VI1ITK-1-Y1
IK-1-B1 IIK-2
-31 [IK-2-V1
I1K-2-B1 IIK-6
-31 [IK-6-Y1
I1K-6-B1
3.8 N3yyenne pa3nnyHbIX BUIOB 3 ITK-5-31 TIK-5- JI3.1 o ¢opme P6
dheppocmaos /J1ad/ VI1TK-5-B1 | 21223334 | "I'pynmoBas
[K-1-31 TIK-1- pabora"
V1IIK-1-Y1
IK-1-B1 IIK-2
-31 [IK-2-V1
IIK-2-B1 IIK-6
-31 [IK-6-VY1

[1IK-6-B1




39

ITonroroBka K MpakTHYECKUM
1 1a60paTOPHBIM
3ansaTHsaM /Cp/

[K-5-31 TIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
VIIIK-1-V1
[IK-1-B1 IIK-2
-31 TIK-2-Y1
[IK-2-B1 IIK-6
-31 TIK-6-VY'1
I1K-6-B1

JI2.1J13.1
01030233524

3.10

[ToaroroBka K KOHTPOIBHOU
pabote Ne2 /Cp/

10

ITK-5-31 TIK-5-
V1IIK-5-Bl
[K-1-31 IIK-1-
V1IIK-1-V1
[IK-1-B1 TIK-2
-31 IIK-2-V1
I1K-2-B1 IIK-6
-31 TIK-6-Y1
[1IK-6-B1

JI2.1J13.1
01023354

3.11

[TonroroBka kx 3K3aMeHy 110
nucuurune /Cp/

20

TIK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 TIK-1-
V1IIK-1-V1
[IK-1-B1 IIK-2
-31 1IK-2-Y1
IK-2-B1 IIK-6
-31 [1IK-6-Y1
I1K-6-B1

JI1.1J12.1
J12.2J13.1
J3.2
01020354

3.12

DK3aMeH 110
IHCLMINIMHE /DK3amen/

36

[K-5-31 TIK-5-
V1IIK-5-B1
TIK-1-31 IIK-1-
V1IIK-1-Y1
IIK-1-B1 IIK-2
-31 [IK-2-V1
IIK-2-B1 IIK-6
-31 TIK-6-Y'1
I1K-6-B1

KM3

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEJILHOI MOATOTOBKH

Kon
KM

Konrponsnoe
MEpOIPUITUE

IIpoBepsiemblie
WHIUKATOPBI
KOMIIETEHIIHI

BOHpOCLI JUIA IOATOTOBKH




KM1

KontponbHas
pabora 1

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

Teopernueckue BOIIPockl K KOHTponbHOI pabote Nel 1 Mcropus
Pa3BUTHSA AJIEKTPOMETAILTYpruu ctanu. 2 CTpykrypa
anekTpoMetauTyprun. 3 O0Imas XapakTepHUCTHKA HIEKTPHISCKAX
neueit. 4 Knaccudukanus snexrpudeckux nedeit. 5 Pabouee
MPOCTPAHCTBO AYTOBBIX Neuel. 6 JlyroBoil paspsii, aeKTpuieckas
Jlyra, yrpasieHue 1yroi. 7 AnbTepHaTUBHbIE HCTOYHUKH TEIIa B
JIEKTPOILIaBKe. DKOHOMMUS SHepruu. 8 OyTepoBKa NEKTPOAYTOBBIX U
WHAYKIMOHHBIX Teyeil. 9 Mexannueckoe 000pyn0BaHuE
3JIEKTPOAYTOBBIX U MHAYKLMOHHBIX meueil. 10 Dnexkrpuyeckoe
00opyoBaHKE TIeYel B PeKUM PaOOTHI ATEKTPOIYTOBEIX U
MHAYKIMOHHBIX nedeit. 11 Teopus xuakoro cocrostaus. 12 [Tpupona u
CBOICTBA KUIKUX CIUIABOB kene3a. 13 XuMuueckas akTUBHOCTD
npuMmecel B xkuakoM xesese 14 CocTaB cTajlelIaBUIIbHBIX IJIAKOB U
ux cBoiictBa. 15 Teopus xkuakux nuiakoB. 16 OxucieHue yriepoaa B
nporecce riaBku. 17 OKucCIeHre U BOCCTAHOBIEHUE KPEMHUS B
npouecce riaBky. 18 OkuciieHre 1 BOCCTaHOBJIEHHE MapraHia B
nporecce iaBku. 19 OKucIeHne 1 BOCCTaHOBICHHE XPOMa B IIpoLiecce
wiaBku. 20 Oxucienue pocdopa B mponecce miaBku. 21
Hecynbypanus cTany B mpolecce riaBku. 22 Pacnpenenenue cepol
MEXY METAJIOM U 11akoM. 23 BiusiHue cocraBa MeTaiia Ha
necynbdyparmro ctad. 24 MeToasl pacKUCIIEHHs CTalu. 25
Packucnenue muakom. 26 Bomopoa u a3ot B ctanu. [lerazamnus cranu.
27 OCHOBBI TEXHOJIOTUH TJIABKU CTAJIM B OTKPBITHIX AYTOBBIX Ieyax. 28
MeTo/pI TUTaBKH CTaU B TyroBbIX nedax. 29 I1uxToBsie MaTepraiibl
anexrporiaBky. 30 IToaroroBka neuy K MiaaBKe U 3arpy3ka MUXTHL 31
Ilepuon mnasnenus B JICII 32 OkucnurensHblii IepHo IUIaBKy 33
BoccranoButenbHblil epuoy miaasku 34 TexHonorus nepensiasa
nerupoBanHbIX 0Tx0710B BIICII. 35 BHeneuHoe BakyyMupoOBaHuUE CTAIH.
36 O6paboTKa cTany B yCTaHOBKax KOBII-TIeus. 37 O6paboTKa cTamu
MOPOIIKAMU IEJIOYHO3EMENbHBIX METAIIOB M UX COSAMHEHUH. 38
O0paboTKa CTaNH )KUAKAM CHHTETHIECKUM IIITaKOM B KoBmie. 39
IIponyBka cranu B koBuie aproHoM. 40 BrinnaBka KOHCTPYKIIMOHHOR
ctanu 41 BrinnaBka mapuKonoIIMITHUKOBON cTainu 42 BrimnaBka

HEep KaBeIoIIeH 1 XKaporpouHoi ctainu 43 BelmiaBka ObICTpOpexyIei
cramu 44 PaduHNpoBaHKEe MeTaIa BAaKyyMOM, I'a30M HIIH [IJTAKOM TIPH
neperiaBHbIX npoueccax. 45 TexHOnorus aBKku B OTKPBITHIX
MHAYKIMOHHBIX Neyax. 46 DKOIOrMYecKre acTeKThl

AIIEKTPOMETAILTY PTHIECKOTO TIPOU3BO/ICTBA.

KM2

KonrtponbHas
pabota 2

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

Teopernueckne BOIIPOCH K KOHTPONBHOI padoTe Ne2 1
Knaccudukamus n HasHageHHe GeppocmraBos 2 O6mie TpedoBaHUS K
kauecTBy (heppocmiaBoB 3 OCHOBBI (PU3HKO-XMMHUYECKUX ITPOLIECCOB
MPOU3BOZICTBA (heppocIuIaBoB 4 YTiIeTepMUIECKOe BOCCTaHOBIICHHE
MeTauIoB 5 MeTamiorepMu4eckoe BOCCTAHOBIEHUE METAILIOB 6
Croco6s1 mpou3BozcTBa (heppociuiaBoB 7 THIIEI (eppOCIIIaBHBIX
neded 8 OnpeneNicHue TapaMeTpOB BaHHEI (eppOCIUIaBHON 1medun 9
[IpakTrka paboTsl GeppociiaBHbIX edel 10 Pyabl, ucmons3yeMeie B
IpoU3BOACTBE (heppOCIIaBoB, U ux oboramenue 11 Kpemrnii u ero
CIUIaBHI C kene30M 12 OU3NKOo-XMMUYECKUE OCHOBBI MOTYYEHUS
¢eppocmmumms 13 1InxTOBBIE MaTepHabl IS TPOU3BOJCTBA
(eppocmmumus 14 TexHomorus mwiaBku peppocumunus 15
YraerepMUUIecKH IpoIecc BRIILIABKYU (heppocunuiys 16
CHIIMKOTepMHIECKUI TpoIecc BHIILTaBKU (eppocumuims 17 duznko-
XUMHUYECKHE CBOMCTBA MapraHiia 1 ero coeinHeHuit 18 Mapranuessie
PYZIbl 4 UX MOATOTOBKA K IU1aBKe 19 OU3nko-xumMuieckue
3aKOHOMEPHOCTH BOCCTaHOBIEHUS Maprania 20 TexHOIOrusl BBIMJIaBKH
¢eppomapranma 21 ITponsBoacTBo HU3KODOCHOPHCTOTO
(dheppomapraniia 22 BeimiaBka cpeHe 1 MaJIOyTIePOIICTOTO
(dheppomapranna 23 [Ipon3BoACTBO METATTMYECKOTO Maprania 24
DU3NKO-XUMHUYECKHE CBOMCTBA XpOMa U €ro COeAMHEHUH 25
XpoMOBEIE pYJIBI M MIX ITOATOTOBKA K IepepadoTke 26 du3nuko-
XMMHYECKHE OCHOBBI BBIIABKH YTIIEPOAUCTOTO (heppoxpoma 27
IIpousBoacTBo cunukoxpoma 28 CHIMKOTEpMUYECKOE IPOU3BOACTBO
dheppoxpoma 29 becdirocoBbiii MeTO BBITUTaBKH (eppoxpoma 30
ATIOMOTepMHYECKOE ITPOU3BOJCTBO (heppoxpoma




KM3

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.)

IIpoBepsiemble
Kon HazBanune PoBep
WH/IUKATOPbI Copneprxanue paboTbl
paboTsI paboTsI .
KOMITETEHIIN
P1 Jomamuee 3ananue | [TK-1-31;11K-1- JlomaiHee 3a1aHue COACPIKUT PacyeT OCHOBHBIX TapaMETPOB

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

BBITIJIAaBKH CTAJIU B ,Z[yl"OBOfI CTaJICIIaBUILHOM ITEUH. Oq)OpMJ'IeHHOG
JOMaIIHEE 3a/IaHNEC CYUTACTCA 3a4TCHHBIM, €CJIN IIPOBEPECHO
npenoaaBaTejieM, BEAYIIUM 3aHATUA, © UMECT COOTBECTCTBYIOIYIO
3aIUCh O MPABUIIBHOM €TI0 BBIITOJIHCHUH.

B1




P2

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

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

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
IyroBeIX ne-ueit? 15 Iy 4ero Hy>kHbl MEXaHU3MBbI IEPEMELLICHUS
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-1-31;I1K-1-
V1;IIK-1-B1;I1K-2-
31;IIK-2-B1;IIK-2-
V1;I1K-5-31;I1K-5-
V1;IIK-5-B1;I1K-6-
31;IIK-6-Y 1;I1K-6-
Bl

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
YCTpOICTBa U
TPUHINIIA AeHCTBHA
1ab0paTOPHBIX
3JeKTponeyei

TIK-1-Y 1;IIK-1-
B1;[IK-1-31;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-B 1;TK-6-
V1

1 IIpuHiun Harpesa MeTala B UHIYKIIMOHHOW TUT€JIbHOU Me4H. 2
[epeunciauTe JOCTOMHCTBA U HEAOCTATKHU HHIAYKIIHOHHBIX THI€IBHBIX
neueit. 3 OT vero 3aBucHT 3P HEKTUBHOCTD pabOTHI MHIYKIIMOHHOMN
turenbHoM neun? 4 Kak uzMeHsieTcs K.11.J1. HHIyKIIMOHHOM Me4H B
3aBUCHMOCTH OT YaCTOTHI MOABOANMOTo Toka? 5 C KaKoif Iielbio cxema
JNEKTPOCHAOKEHUS HHIYKIMOHHBIX Meuel BKIII0YaeTcs
KOHJIeHCcaTOpHO# Oatapen? 6 Kakue Turiau nenecoodpasHee BCEro
HCTIONH30BATh B MHIYKIIMOHHON IT€9H IIPH MCCIICTOBAHUSAX,
MPOBOJMMBIX C METAJIIOM (CTanb, YyryH) u mutakoM? 7 Pacckaxure
INPUHLUI HarpeBa MaTepUaIoB B KAMEPHOH 3NEKTPONEeYH
comnpotusieHun? 8 Kakum mmyTeM NpoucxoquT nepeaada Temia oT
HarpeBaTebHBIX SIEMEHTOB PACILIABIIEMOMY MaTepHAILy B IIedax
compotusienusn? 9 Kak knaccupuuupyroTcsi KaMepHbIe dJIEKTPUIECKUE
THIe4YN CONPOTHBIICHUS B 3aBUCUMOCTH OT paboueii Temneparypsi? 10
Uro sABnseTCs HarpeBaTeIbHBIM JIEMEHTOM B 1euu TamMaHa?




P5 JlabopaTopHas IK-1-Y1;I1IK-1- 1 Yto Takoe pacKUCIICHHE CTAIH U C KaKOi IeTbI0 OHO MPOBOAUTCA? 2
pabora 4 B1;ITIK-2-31;ITK-2- | YTo Takoe JIernpoBaHUE CTAIU U ¢ KaKOH 1IeJIbI0 OHO MpoBOAUTCS? 3
VmuranmonHoe VIL;IIK-2-B1;IIK-5- | Kakue pacKUCIUTENH UCIIONb3YIOTCS IPU PACKUCIEHUH KUIISILEH,
MOJEIUPOBAHUE 3L;IIK-5-Y I;IIK-5- | moycrokoiHo# 1 criokoiHo# cranu? 4 Kakue (pakTops! BIUAIOT HA
00paboTku B1;ITK-6-31;IIK-6- | yrap anemeHToB mipu packucieHun? 5 Kakue 3a1aun pemaroTcst npu
AJIEKTPOCTAIIU HA Y1;IIK-1-31;ITK-6- | 0OpaboTke MeTaa Ha arperare noBonku? 6 Ha3znaduenue u
arperare JOBOJKH B1 TEXHOJIOTHs IPOYBKH MeTaula MHEPTHbIMU Traza-mu? 7 HazHaueHue u
cramu (AIC) TEXHOJIOTHs 00pabOTKH MeTaIa IOPOMIKO0Opa3-HEIMU peareHTaMu? 8

Crnioco0bl KOPPEKTUPOBKH TemnepaTypbl Meraia Ha AJIC u ux
apdexTrBHOCTE? 9 TexHOMOrHYeCKe 0COOCHHOCTH 00pabOTKH
Metaa Ha AIIC?

P6 JlaboparopHast MK-1-31;I1K-1- 1 Yro Ha3wIBaIOT (eppocIUIaBaMu, Ui YE€ro UX MPUMEHSIOT U KaK

pabora 5 N3yuenue
Pas3ITMYHBIX BHIOB
(deppociaBoB

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

nony4arot? 2 Yto Takoe OCHOBHOW M BeIYIIUI IEMEHT B (peppocIiiaBe
Y KakKue JpyTue 3JIeMEeHTHl B HeM cojiepkatcsi? 3 UTo Ha3pIBaIOT
KOMIUTEKCHBIM (eppociraBoM? 4 Uro Takoe nurarypa? 5 Kakoit u3
CIIaBOB sBIsieTCs peppomapranieM, peppocunurmeM (45%-HbM, 65%
-HBIM, 75%-HbBIM), CHIITMKOMapraHieM, GeppoMOIHOICHOM,
(heppoxpoMoM, METANTHYECKHM XPOMOM, METAIUTMIECKAM MapTaHIIEM,
(dheppomonnbaeHoM, peppoBonbhpamoM, GpeppoBaHanEM,
(dhepporuranom? 6 Kakue cBoiicTBa npuaaer craad Mn, Si, Cr, Mo, W,
Vv, Ti?

5.3. OueHo4Hble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

®DopMoii TeKyIIero KOHTPOIIS SBISIOTCS KOHTPOIBHBIE PaOOTHI
Hrxe mpencTaBiaeHs! 00pasis! OMIETOB IS KOHTPOJIBHBEIX PadOT B MUCHMEHHOH (opMme.

DdenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICIIIETO 00pa30BaHHs
«HanuoHanbHbIH HccaeoBaTeabCKuil TexHomornaeckuid yauusepeurer «MUCuCx»
HOBOTPOULKNN ONITNAIL

Kagenpa Metaimnypradeckux TEXHOJIOTHIA U 000pyIOBaHUS
BUJIET Ne 0

K KOHTPOJBHOI pabote Ne 1
JucrnunnuHa: «CoBpeMEeHHBIE METO/BI TOTY4YEHHsI BHICOKOKAUECTBECHHBIX CTaNeil U CILIaBOBY
Hampasnenwue: 22.03.02 Meramtyprus
®opma 00ydeHns: OuHas
®Dopma npoBeIeHNS KOHTPOIBHOH PabOThL: MHUChMEHHAs

1. UcTopust pa3BUTHA JIEKTPOMETAUTYPTHH CTAJIH.
2. BausiHMe cocTaBa MeTalia Ha Jecyib(ypaluio CTalu.

CocTaBHiI:
3aB. kapenpoit MTuO
«

20 T

®enepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENFHOE YIPEKICHHE BBICIIIETO 00Pa30BaHH
«HanuoHnanpHbIHM HccaeoBaTeabCKuil TexHomornaeckui yauusepeurer «MUCuCx»
HOBOTPOULKNUN OMNITNAIL

Kadenpa Metammypradeckux TEXHOJIOTHA M 000pyIOBaHUS
BUJIET Ne O

K KOHTPOJBHOMH pabote Ne 2
JucnunnuHa: «CoBpeMEeHHBIE METO/bI TOTY4YEHHsI BHICOKOKAUECTBEHHBIX CTalel U CIIIaBOBY
Hanpasnenue: 22.03.02 Metamnyprus
®opma 00ydeHns: OuHAS
®dopma npoBeAeHUs] KOHTPOJIBHOM PabOThl: MUCHbMEHHAS

1. Meroas! pacKuclIeHUs CTalu.
2. OKOIOTUYECKHE ACTIEKTHI JIEKTPOMETAJLTY PrHIeCKOro IPOU3BOJICTBA.

CocTaBuir:
3aB. kadpenpoit MTuO
«

20 T

DopMoii TPOMEKYTOTHOH ATTECTAIMH IO TUCIUIDIHHE SIBISETCS IK3aMEH.
Hwxe npencrasien obpaser Ounera Ui 9K3aMeHa, POBOJUMOTO B YCTHOH opMe.

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIFHOE YUPEKICHHE BEICIIIETO 00Pa30BaHH
«HanuoHnanpHbIM HccaeoBaTeabCKuil TexHomornaeckuid yausepeurer «MUCuCx»
HOBOTPOULKNUN OMNITNAIL




Kacgenpa meTamrypriuueckux TeXHOIOTUil 1 000pyA0BaHHA

BUJIET Ne O

K 3K3aMEHY

JucrumnmHa: «CoBpeMEHHBIC METO/BI TOTYIEHHS BRICOKOKAUECTBCHHBIX CTANIEH U CILTaBOBY
Hanpasnenue:22.03.02 Mertamnyprust

®opma oOyueHus: OuHas

®dopma npoBeIeHNS SK3aMeHa: yCTHAs

1. CtpykTypa 37eKTpOMETAILTYPrin
2. BrmstHAE cocTaBa MeTaJUIa Ha JecyIb(ypanuio cTaim.
3. Kinaccuduxarys 1 HazHadeHHe (eppoCIIIaBoB

CocTaBuir:
3aB. kapenpoit MTuO
«_» 20 T

JucraniuonHo sx3aMen nposoaurcs B LMS Canvas.
Ob6pa3zen 3agannii 17151 9K3aMeHa, IPOBOIUMOro nuctanioHHo B LMS Canvas :

1) ITo xakoMy 0OLIEMY IIPH3HAKY KIACCH(OUIMPYIOTCS SJICKTPUICCKHE ITeqn?
1.110 KOHCTPYKTUBHBIM OCOOCHHOCTSIM;

2.110 UCTIOJIb3YEMBIM HIMXTOBBIM MaTepHaiaM;

3.10 croco0y MpeBpaICHUs AIEKTPHYECKON SHEPTUH B TEILIOBYIO.

2) KakoBa o0mast mpoJoInKUTEIHOCTS IIponecca rpauTH3anuy JIEKTPOTOB?
1.50-60 u;

2.5-6 cyT;

3.7-10 cyr.

3) BeiGepuTe KOMIHOHEHTBI IIMXTHI JUISl U3TOTOBIICHHS TPAQUTH3UPOBAHHBIX JJICKTPOJIOB.
l.anTpauur;

2.5HEpreTUYECKUil yrois;

3.KOKC;

4.xaMEHHOYTOJIbHAsI CMOJIa;

4)Kakue orpuratenbHble MOCIESACTBISI UMEIOT MECTO IIPH UCTIONB30BAHUS BOJOOXTAXKIAEMBIX JIEMEHTOB B KOHCTPYKIIUH
3JIeKTponeyei?

| .CHIXEHHE TPON3BOUTEIFHOCTH TIeYH;

2.yBenuueHHEe IPOCTOEB;

3.yBeIIMYCHUE PACXO/a AICKTPOIHEPTHH;

5) Kakue Mepbl cIOCOOCTBYIOT MOBBIIICHHIO CTOMKOCTH pyTepoBku JCIT?
1.ymydieHne kauyecTBa IPUMEHSIEMBIX OTHEYIIOPOB;

2.yBeJIMYCHHUE yICTbHOW MOIITHOCTH TPaHC(OpMAaTOpa;

3.yBeIMUYEHHE UaMETPa paciajia 3JIeKTPOIOB;

4.mpeBapUTENbHBIN I0JOIPEB METAJUIOIUXTHL.

6) KaxoBa onTumanbHas cTeNeHb METAJUIN3AIMU OKAThIIIEH Ui IPU UX Hcnonb3oBaHuu B muxte JCII?
1.75-80%;
2.80-85%;
3.90-95%.

7) Kakoif KOMITOHEHT IIMXTHI U3 HCIOIB3YEMBIX B KAUECTBE MIJTAKOOOPA3YIOIINX, CIIOCOOCTBYET HANOOIBIIEMY yIAIEHHIO CEPhl U
thochopa?

1 .M3BECTHSIK;

2.M3BECTh;

3.00KCHTHI,

4 11aBUKOBBIH IIIIIAT.

8) Kakne HeOoCTaTKH HMEIOT MECTO MPH NIEKTPOIITIAKOBOM HEPEIUIaBe 0 CPAaBHEHHIO C BaKyyMHO-TyTOBOH ILIaBKOI?
1.BBICOKOE COJIep>KaHUE CEpBI;

2.60mnbl1IEE COMIEPKAHNE HEMETAJUTMUECKUX BKITIOUEHHIH;

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

9) K xakoMy THIy pacKHCIIEHUS] OTHOCUTCS CII0CO0 IPHCAIKH IOPOIIKOOOPA3HOTO PACKUCINTENS Ha LIJIAK C IEJIbI0 CHU)KCHUS
FeO?

1.rmy6uHHOE;

2.1muddy3uonHoe.




10) Kakoe konmmyecTBO TBEpABIX OKHCIHUTENCH (pyAbl WK arjgomepata) Heooxoaumo Beectu B JICIT mnsa ynanenus 0,01% C/t
XKHUJIKOTO MeTasia?

1.0,6-1,5 xr

2.1,5-2,2 xr;

3.2,0-3,0 xr.

5.4. MeToauka oLleHKH 0CBOeHHsl JUCHMILUINHBI (MoayJs, npakTuku. HUP)

I1pu oreHKe pe3yIbTaTOB 3aLUTHI OTYETOB 10 JTA0OPAaTOPHEIM paboTaM HCIONIB3YEeTCsl ONHApHAast CHCTEMa, KOTopast
IIPEAyCMaTPUBAET CIETYIOLUE PE3YIbTaThl 1 KDUTEPUH OLIEHUBAHUSL:

«3auTeHoy, eCIIU BHIIIOTHEHHI BCE 3a1aHNs JJaOOPaTOPHON pabOoTHI, CTYJEHT OTBETUII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«He 3auTeHo», eciu He BBINOJIHEHBI MIIN BBIOJIIHEHBI HENPABUIIBHO 3aJIaHus 1Ja0OPaTOPHON pabOThl, OTBETH HA KOHTPOJILHbIE
BOIIPOCHI C OIITMOKaMH HMJIM HET OTBETOB Ha KOHTPOJIBHBIE BOIIPOCEL.

B cucreMe oleHKH 3HAHUI, YMCHUI U HABBIKOB 110 PE3yJIbTaTaM MPOBEICHUS KOHTPOJIBHBIX PA0OT B MUCHhbMEHHOU (opme
UCTIONIB3YIOTCS CIENYIOIINE KPUTEPHH:

«OTIMIHOY - 32 TIOJTHOE OBJIA/ICHHE COJepKaHNeM YIeOHOT0 MaTepHalla, BlIajgeHUe TOHATHHHBIM allapaToM, YMEHHE pelaTh
[IPAaKTUYECKUE 3a1a41, TPAMOTHOE, JOTHYHOE U3JI0KEHUE OTBETA.

«XOpOoIOY - €CIIH CTYAEHT IOJIHO OCBOMII Y4eOHBIH MaTepHal, BIaJeeT MOHATUHHBIM anlapaToM, OCO3HAHHO NPUMEHSET 3HAHUS
JUISL peTIeHNs IPaKTHYECKUX 3a/ad, IPaMOTHO H3JIaraeT OTBET, HO cofepkaHne U (opma OTBeTa HMEIOT HEKOTOPbIe HETOYHOCTH.
«Y IOBIETBOPUTETHHO)» - €CITU CTYAEHT OOHAPYKUBACT 3HAHWE U IIOHUMAHIE OCHOBHBIX MOJIOKEHUH yIeOHOr0 MaTepHaa, Ho
U3J1araeT ero HeMoJHO, HeTIOCIE0BaTeNbHO, JOMYCKaeT HETOUHOCTHU B ONPEENIeHNe MOHITUH, B IPUMEHEHUH 3HAaHUH JUIs
pelIeHNs NPaKTUIECKUX 3a]a4, HE yMeeT JI0Ka3aTeIbHO 0OOCHOBATh CBOM CY KJEHHUS.

«HeynoBneTBOpUTETEHOY - €CITH CTYAEHT UMEET Pa3po3HEHHbIE, OECCHCTEMHBIC 3HAHMUS, HE YMEET BBI-IENATh TJIABHOE U
BTOPOCTETICHHOE, AOIyCKAeT OMIMOKH B ONpeeieHHe MOHATHH, HCKaXKaeT UX CMbICT, OECTIOPSIOYHO U HEYBEPEHHO M3/1araer
Matepua, He MOXKET MPUMEHSTh 3HAHUS JUIS peLeH s IPaKTUYEeCKUX 3a/1a4; 3a MOJIHOEe HE3HAHHE U HEMOHUMaHUe yu4eOHOro
Marepuaa UM 0OTKa3 OTBEYATh.

ITpu npoBeneHnu sK3aMeHa B popMe yCTHOTO OIPOCa KPUTEPHUSIMH OLIEHKH SIBIISIOTCS:

«OTIMYHOY - CTYJICHT IEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHMS, BJIA/ICET TEPMUHOIOTHEH, IENaeT apryMEHTHPOBaHHbIE
BBIBOZIBI M 000O0IIEHNS, IPUBOIUT IPUMEPEI, TIOKa3bIBAET CBOOOTHOE BIIAACHHE MOHOIO-THIECKOH PEIhi0 M CHOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHAIOIINE BOIIPOCHI.

«XO0pOoIIO» - CTYyJCHT AEMOHCTPUPYET IPOYHbIE TEOPETHUECKHIE 3HAHUS, BlIaJieeT TEPMUHOJIOTUEH, AeNIaeT apI'yMEHTHPOBAHHBIC
BBIBOJbI U O606HIGHI/I$I, OPUBOAUT NPHUMCPBI, HO ITPU 3TOM ACIIACT HECCYIICCTBCHHBIC OIJ_H/I6KI/I7 KOTOpbIC 6I>ICTp0 HUCIIPABJISICT
CaMOCTOSTEIIbHO NN IIPpU HE3HAUNTEIHHOMN KOPPEKIIUHU MPETIOAABATCIIEM.

«Y IOBJIETBOPUTENBHOY» - CTYAEHT IEMOHCTPUPYET HErNyOOKHe TeopeTHIecKre 3HaHus, MPOSBIIsET c1abo chOpMUPOBAHHEIE
HaBBIKY aHAJIN3a SIBJICHUHN U IIPOLIECCOB, HEIOCTATOYHOE YMEHHUE JIeNIaTh apI'yMEHTHPOBAHHBIC BBIBOJIBI M IIPUBOUTH IIPUMEDHI,
MOKa3bIBacT HE JOCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHOIOTHEH, JIOTHYHOCTBIO U OCIIEI0BATEIbHOCTBIO H3TI0KEHHS, JICIAcT
OIIMOKH, KOTOPBIE MOXKET HCIPABUTh TOIBKO NMPHU KOPPEKIIUH MPEIoIaBaTeIeM.

«HeynoBneTBOpUTENBHOY - CTYJIEHT IEMOHCTPUPYET HE3HAHHE TEOPETHYECKUX OCHOB IIPEIMETa, HE yMEET AeNaTh
APTYMCHTHUPOBAHHBIC BBIBOABI U IIPUBOAUTH IIPUMEPHBI, HE BJIAACCT TepMPIHOJTOFPIeﬁ, IPOABIIACT OTCYTCTBUC JIOTHYHOCTHU U
MOCJICAOBATCIBbHOCTHIO U3JIOXKCHUA, OCTIACT OIHI/I6KI/I, KOTOPBIC HC MOXKET UCHPABUTH JAXKE ITPU KOPPEKIINU ITPETIOJABATEIIEM.

I[Ipu npoBeneHNH 3K3aMeHa ¥ KOHTPOIIbHBIX paboT B popMe KOMIIBIOTEPHOTO TECTUPOBAHUS KPUTEPHSMH OLIEHKH SIBIISIOTCS:
«OtnmaHO» - monmy4yenue 6osee 90 % 6amIoB MO TECTY MPH BHITOJTHEHUH TECTA 32 PErjaMEHTHPOBAHHOE BPEMSI.

«Xopomoy - momyuerue ot 75 10 90 % 0ainoB mo TecTy IpH BHINOIHEHUU TECTA 3a PETJIAMEHTUPOBAHHOE BPEMSI.

«Y 1OBIETBOPUTENBHOY - TodydeHue oT 50 10 75 % 6ansoB 1o TECTY NPH BBIIOIHEHUH TECTA 3a PETJIAMEHTHPOBAHHOE BPEMsl.
«HeynoBnerBopuTensHO» - moydeHne MeHee 50 % 0ayutoB mo TecTy.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTENIU 3armaBue Bubmmorexa W3narenscTBo, rox, 311. ajxpec

JI1.1 |bparkosckuii E.B., OIEeKTpOMETAIULyprys CTallu: H® HUTY "MHCuC", 2018,
3aBoasnslii A. B., YuebHoe mocobue http://elibrary.misis.ru/view.php?
[eBuenxo E. A. fDocumentld=12143

6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENHU 3arnaBue Bubnuoreka W3natenscTBO, TOA, 371. aApec
JI2.1 | A.®.KabnykoBckuii [Tpou3BOACTBO HIIEKTPOCTAIH U M.: UKL «Axanemus», 2003,
(dheppocmiaBoB: YueOHUK
JI2.2 | B.A. Kynpun Teopus 1 TEXHOIOTUA Mup, 2003,

TMPOU3BOACTBA CTAIIN




6.1.3. MeTronuueckue pa3padoTku

ABTODBI, COCTaBHTEIH 3arnaBue bubnnoreka W3maTenbcTBO, rof, 31. agpec
JI3.1 | Bbparkosckuii E.B., DNEKTPOMETAIITYPTUS CTAIH U H® HUTY "MUCuC", 2019,
[TamoBanos A.H. (deppocmaBos: JlabopaTopHBIi http://elibrary.misis.ru/action.php?
OPAKTHKYM kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=12369
JI3.2 | Eroposa A.H. TexHonorus u pacyer IiIaBKu H® HUTY "MUCuC", 2020,
CTalli B TyTOBBIX http://elibrary.misis.ru/action.php?
CTaJleNIaBIIIBHBIX MeUax: kt path_info=ktcore.SecViewPlugin.actio
Meroandeckue yKkazaHust 1Jis ns.document&fDocumentld=12515
BBITIOJTHEHUS! TOMAIITHET O
3aJJaHUS/KOHTPOJIBHOH PabOTHI

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»

31 |H® HUTY "MUCuC" www.nf.misis.ru
72 | Poccuiickas HaydHas 2IeKTpOHHAS OHOJIMOTEKA www.elibrary.ru
n3  |HOB HUTY "MUCuC" www.elibrary.misis.ru
24 | KubepJlenunka www.cyberleninka.ru

6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust

I1.1 |I1O AatuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.

I1.2 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenune OcHarexnne
212 VYuebnas  ayamropus  quia  3aHATHH | Kommberorep B cOope, 1 miT.
JIEKITAOHHOT'O THIIA, npaktudeckux | KomonknGenius SP-S110, 1 mt.
3aHATHI Be6-kamepa Logitech, 1 .

Okpan Lumien Eco Picture 200x200 cM, 1 mT.

IIpoekTop Acer ¢ moromoynbM Kperienuem P 5206(3D), 1
LIT.

JHocka yyeHndeckas , 1 mT.

Cron yuyeHuuecki, 23 mir.

Cryn, 39 wir.

217 VYuebHas mabopaTopus Merammaecknit crern-21013400147, 1 mr.
Crenax nog o6pasigst 900*500*2000, 2 mrt.
Becsl nabopaTopHble TeXHUYECKHUE, 1 mT.
Maket JoMeHHOro 1exa, 1 mr.

MaxkeT MapTE€HOBCKOrO 1iexa, 1 mr.

Cron yueHUYeCcKHi, 4 miT.

Crymn, 9 mr.
212 VYuebnass  aymutopus g 3aHsaTwii | Kommerorep B cOope, 1 mT.
JIEKIIMOHHOTO THIIA, npaktndeckux | KomonkuGenius SP-S110, 1 mt.
3aHATHI Beb-xamepa Logitech, 1 mt.

Okpan Lumien Eco Picture 200x200 cM, 1 mT.

IIpoektop Acer ¢ morono4HbIM KperuieHueM P 5206(3D), 1
IIT.

Jocka yuennyeckas , 1 mr.

Cron yueHuueckit, 23 mr.

Crymn, 39 mwir.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCA

OcBoeHHE TUCHMIUIMHBI IPEAoaraeT Kak IIpoBeeHIE TPaIUIHOHHBIX ayJUTOPHBIX 3aHATHH, TaK U paboTy B JJICKTPOHHON
nHpopMaImoHHo-o0pazoBaTenbHOl cpege HUTY «MUCuCy» (3MOC), 9acThio KOTOPOI HEMOCPEICTBEHHO MPeAHa3HAYSHHOH JITS
OCYIIECTBICHHUS 00pa30BaTENBFHOIO Hpoliecca ABIseTcs DIeKTPOHHBIN 00pa3oBaTenbHbli pecypc LMS Canvas.

PexoMeHmaImy 1o yCIentHoMy OCBOSHHIO Kypca B TPaIUIIHOHHOH (opMme.

Jl1s1 yCcTIenmHoOro yCBOCHHUS TEOPETHIECKOTr0 MaTepraia HeoOX0IMMO PEry IIpHO ITOCEIaTh JICKINH, IEPEIUTHIBATE JICKITMOHHBIHA
MaTepuall, 3HAYUTENbHOE BHUMAHHUE YIEIATh CAMOCTOSATEIbHOMY U3YyUEHHIO JUCHUILIUHBIL.

YcnemHoMy 0CBOGHHIO Kypca TaKKe HOMOXET BeJIeHHE TEPMUHOJIOTHYECKOTO CI0Bapsi, YTO MO3BOJIUT OBICTPEE yCBAUBATh
TEOPETUYECKUI MaTepuall, [paMOTHO CTPOUTh CBOKO PEUb NP YCTHBIX U MUCbMEHHBIX OTBETAX.

[IporpaMma TUCHUIIIMHEI BKJIFOYAET JIEKI[HOHHBIC, IPAKTUYIECKUE U TaO0paTOpHbIE 3aHATHUS, BBIIIOIHEHUE JOMAIITHETO 3aJaHuUsL.
JlomarHee 3a1aHMe OTAMYAETCA 3HAYUTENbHBIMU 3aTPaTaMH BPEMEHH U TpeOyeT OT CTyAeHTa 3HaHH JIEKIIMOHHOTO MaTepHuana,




METOOUYCCKUX yKa3aHPII>i 110 BBIIIOJIHCHUIO 3aJlaHUA U OOJIBIIIOr0 BHUMaHus. B cBsi3u ¢ OTHUM, IPpU NIIAaHUPOBAHUN cBoeH
CaMOCTOSATENBHON PabOThI BaM CIICAYEeT YUHTHIBATE, YTO MPOMYCK JICKIHOHHBIX 3aHATHI U HEBHUMATEIbHOE OTHOLICHHE K
HU3YYCHUIO MCTOAUICCKUX yKaSaHI/Iﬁ CYHIIECTBECHHO OCJIOXXHUT BBIIMTOJJHCHUC JOMAIIIHETO Sa)IaHI/IH.HOZ[FOTOBKa K BBIIIOJIHCHHUIO
JOMAIIHETO 3aJaHUA 3aKIII0YAaCTCA B U3YYCHUN COOTBETCTBYIOIMUX METOANYICCKUX yKa3aHHI>i. O(I)OpMJ'IeHHOC JOMAaIIHEC 3aJaHuC
caaeTcs Ha Kadeapy MeTaJuTypruueckix TEXHOIOTHHM u 06opynoBanus. [IpaBuibHO BEITOTHEHHOE 3a/laHUE CUUTAETCS 3aUTEHHBIM.
He 3auTeHHOE 3a1aHNe BO3BPALIACTCS CTYICHTY Ha I0PabOTKY.

JlabopaTopHble pabOThl OTIMYAIOTCS 3HAUYUTENIBHBIMU dHepro3arpaTamu. YacTs paboT MPOBOJUTCS TIPH HCIIOIb30BaHUU
BBICOKOTEMIIEPATYPHBIX arpe€raTos, CBsA3aHa CO 3HAYUTCIbHBIMU 3aTpaTaMy BpEMEHU, KPOME TOTI'0, IJId UX MOJTHOLCHHOTO
BBINMOJNHEHUsI TPEOYEeTCst ydacTHe B Heil HECKONBKHX CTYACHTOB IO PYKOBOJACTBOM Ipenogasareisi. B ¢Bs3u ¢ aTum, npu
MJIaHUPOBAHUU CBOCH y‘Ie6HOﬁ pa6OTI>I BaM CJICAYCT YYUTBIBATD, YTO MPOITYCK na60paTopHor0 3aHATHA CBA3aH CO CIIOKHOCTAMMH UX
BBIIIOJIHCHU .

IMoaroroBka K BEIIOIHEHHIO TaO0OPAaTOPHOW pabOoTHI 3aKIIFOYACTCS B COCTABICHUH TEOPETHIECKOrO BBEICHNUS K TaO0paTOpHOM
pabote. [Tocine BbIIONHEHNUS 1a00PaTOPHOIT paboTh! odopmisiercst oTyeT. PaboTa cunTaeTcs OIHOCTHIO 3aYTEHHON ToCIe ee
3aIIUTHL. 3aIIUTa JJaO0paTOPHBIX pabOT MPOBOAUTCS HA JTAOOPATOPHBIX 3AHATHSIX.

YdacTue B IPaKTUYIECKHX 3aHATHAX TPeOyeT OT CTYyAEHTOB BBICOKOI CTEIIEHN CaMOCTOSTEIbHOCTH U CIIOCOOCTBYeT Ooiee
ryGOKOMY OCBOCHHIO TEOPETHYECKUX MONIOKEHHUI U UX NPAKTHYECKOro MCIONb30BaHus. Ha MpakTHUeCKHXK 3aHATHAX CTYACHTHI
oA pyKOBOACTBOM NPEIIOAABATCIIA BBIIIOJIHAKOT PACUCThl CTAJICTIIIABUIIBHBIX ITPOLECCOB, a IMOJYYCHHBIC PE3YJIbTAThI COIIOCTABIAIOT
C pC€AJIbHBIMU TPON3BOJACTBEHHBIMU BEIIMUNHAMU.

IMoaroroBka K 9K3aMeHy MO AUCLHUILIMHE 3aK/II0YACTCs B H3YUCHUH TEOPETHIECKOr0 MaTepHala o KOHCTICKTaM JIeKIHH,
HCTOYHUKAM OCHOBHOH U JIOTOJHHUTENBHOMN TUTEPaTypsl. JJOMyCKOM K 9K3aMEeHY SIBISIOTCS 3allMIICHHbIC OTYETHI [0
71a00paTOPHBIM paboTaM. DK3aMeH IO JUCIHUILIMHE IPOBOINUTCS B YCTHOH (opMe.

PexoMeHaaImy 1o 0CBOCHUIO AUCLHUILUIMHBI B AUCTAHIIMOHHOH (opMme.

LMS Canvas 10o3BOJS€T UCIIOBE30BATh CIICITUATBHBINA KOHTSHT M AJIEMEHTHI JJIEKTPOHHOTO O0YUYCHUS W JJUCTAHIIMOHHBIX
obpa3zoBarensHBIX TexHOTOorui. LMS Canvas Hcronb3yercs MpenMyIIECTBEHHO IS ACHHXPOHHOTO B3aNMOACHCTBIS MEXTYy
y4acTHHKaMHU 00pa30BaTeIbHOrO Mpolecca MOCPEeACTBOM ceTu «HTepHeT».

Yt008! 3¢ PpeKTHBHO HCHIONB30BaTh Bo3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO U yCIIEIIHO OCBOUTH AUCLHUILINHY, HYKHO:

1) 3apeructpupoBarbcs Ha Kypc. [t 3TOro Hy)KHO TIEPENTH 0 CChUIKE, BBIABaEMON COTPYTHUKAMU JIeKaHATa WIN
npenojasareneM. JIOTHH U Mapoib COBIAAAET ¢ IOTHHOM U mapojeM oT augHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hadan0» 03HAKOMUTBCS C COAEPIKAHUEM Kypca, BOIIPOCAMH /ATl CAMOCTOSITENBHOM MOJATOTOBKH, YCIOBUAMU
JIOIyCKa K aTTecTaIyy, (GOpMOH IIPOMEXYTOUHOH aTTEeCTAINH (3a4eT/3K3aMeH), KpUTEPUsIMHA OIICHUBAHUS | 1. ;

3)B pyOpuxe «Momynm», 3aX0/s B COOTBETCTBYIOIINE Pa3/IeiIbl H3ydaTh ydeOHbIe MaTepHaIbl, pa3MEIIeHHbIE IpenoaaBareneM. B
T.4. NIOJB30BAThCS IUTEPATyPOil, PeKOMEHA0BaHHON NpenogaBaTenaeM, Iepexo s M0 CChUTKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh JUIS BBIIIOITHEHUS TUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEHI,
KypCOBBIE PabOTHI/TIPOEKTHI) TUTEpaTypy, pasmemmernyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHusD» HY’KHO O3HAKOMHTECS C COJepKaHUEeM 3a/1aHKs K MMCBMEHHOM padoTe, CpOKaMHU caauH, KpUTEPUAMH
OLICHKH. B ycTaHOBIIGHHBIC CPOKH BBIIOIHUTD paboTy(bI), TIOATPY3UTH 34€Ch JKE IS IIPOBEPKH. Y TOOHO Ha3bIBaTh (baiii1 padoTh
cieayonmM oopa3oM (Ha3BaHue mpeaMeTa (CokpaineHHo), rpynma, @O, nara aktyanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHUH)).
Ecmm pabota comepsXut pucyHKH, (POPMYIIBI, TO C IENbI0 COXpaHEeHH (JOPMaTHPOBAHUS €€ Hy KHO MOATrpy>xaTh B pdf popmare.
Pabora, moarpysxaemast 11 IPOBEPKHU, JOJKHA!

- colepKaTh BCE CTPYKTYPHBIE DNIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTh, 3aKJII0YEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBateib B TEYEHHE YCTAHOBICHHOIO CpoKa (He OoJiee JecsITH JHEH) mpoBepsieT paboTy M pa3MeliaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3NI0. B Hell OH yKa3pIBaeT Kak IOJIOKUTEIBHEIE CTOPOHBI paOOTHI, Tak 3aMe4aHMs. [Ipy HaIW4Iuu B perieH3un
3aMedYaHuil 1 peKOMEHIAlNi, Hy’KHO BHECTH IIONIPABKU B pabOTy, HOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOH MpoBepkH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOIKHO OBITH BBITIONHEHO 3aaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HPETIoIaBaTeIeM BO3MOXKHOCTD IIOJATPY3UTh PabOTy OCTaeTcs, HO CHCTEMA BHIBOJHUT COOOIICHHE O HapyLIeHHH CpoKoB. I1o
OKOHYAaHUH CEMECTpa IOATPY3UTh PabOTy HE MONTyIHTCS;

6)B pyOpuke «TecTs» MpoiTH TeCTOBbIE 3a1aHKs, OCBOUB COOTBETCTBYIOIIUI MaTepHal, pa3MeIeHHbIH B pyOpuke « Momymy;
7)B pyOprKe «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTH;

8)B pyOpuke «OOBABICHUSD YNTATH OOBSIBICHIS, pa3MellacMble TPENoIaBaTeNieM, 1aBaTh 00PATHYIO CBA3;

9)B pyOpuke «OOCyX IEHHU» CO3/1aBaTh 0OCYKACHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI Y OONBIIMHCTBA TpyIbl). JaHHas pyOprKa Takke MOXKET ObITh UCIIONB30BaHa JUIsl B3aUMHOM NPOBEPKU;

10)posBISITH PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[IpenMymiecTBEHHO U1 CHHXPOHHOTO B3aMMOJEHCTBHS MEXIY YIaCTHUKAMH 00pa30BaTeIBHOIO MTPOIIecca IIOCPEACTBOM CETH
«uTepHer» ucnonbdyerca Microsoft Teams (MS Teams). UToOBI MOTHOIEHHO UCTIOJIB30BATH €70 BO3MOKHOCTH HYKHO
yCTaHOBUTH npunokenue MS Teams Ha nepcoHanbHBIN KoMIbIOTep U TenedoH. CTapocTaM HY*KHO co3Aath rpynmy B MS Teams.
VYuyacTtue B rpymnme Ho3BOJSET:

- CITyIIaTh JICKINHY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITH Ha CBSI3U C IIPENOJABaTENEM, 33/1aBasi My BOIIPOCHI MIIM OTBEYAs Ha €TI0 BOMPOCHI B OOIIEM YaTe IPYIIBI B pabouee BpeMs C
9.00 no 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJ TOKyMeHTaMH (BKIaaka «Daiisbl).

I[Tpu npoBeneHNH 3aHATHI B TUCTAaHIIMOHHOM CHHXPOHHOM (hOpMaTe Hy>KHO BCErza paboTaTh ¢ BKIIOUCHHOW KaMEepoi.
HckimodeHne — ecii peroiaBaTelTb MOMPOCHT OTKITFOYUTE KaMephl 1 MUKPO(GOHBI B CBSI3H ¢ OONbIIMME ToMexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITIOUHTENIFHO JeTI0BEIE (hOTO.

IIpu npoBeneHNH IeKIIMOHHO-IPAKTUUECKUX 3aHATUI BeleTcs 3auch. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIydae




HEBO3MOKHOCTU MMPUCYTCTBUSA HAa HEM WUJIN TIPU HeO6XOHI/IMOCTI/I BHOBb OGpaTI/ITCﬂ K MaTe€praly U 3aHOBO €T0 IPOCMOTPETh.




