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1. HEJIX OCBOEHUA

1.1

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

1.2 | 3agaum:
1.3 | - u3yuuTh mporieccsl ¥ 000pyI0BAHKE JIJIS POU3BOJICTBA CTAIN U (EPPOCIIIABOB: KOHCTPYKIIMHU TeYeH, TEXHOIOTHH
BBIIJIABKH, TAPAMETPHI SJIEKTPOIUTABKH, dJIEKTPUIECKOT0 pEeKUMa U aBTOMATH3ALIUIO TIPOU3BOJICTBA;
1.4 | - HAy4UTh POBOIUTH (HPU3UKO-XUMUIECKUE W MHIKEHEPHBIE PACUETHI MPOIIECCOB, MPOTEKAIOIINX B AJIEKTPOIeUYax;
1.5 | - HayuuTh pazpabaThIBaTh TEXHOJOIMUYECKYIO CXEMY NPOM3BOJCTBA 3aJaHHOW MapKu CTajau Ha 0a3e COBPEMEHHBIX METO/I0B
BBIIJIABKH B DJICKTPOIYTOBOW TIEUH, BHETICYHOH 00paOOTKU U PA3ITUBKH.
2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI
Biok 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 | Meramtyprudeckue TeXHOJIOTUU
2.1.3 | Teopus 1 TEXHOIOTHS OKYCKOBaHHS CHIPhSI U IOMEHHOTO ITPOM3BOJICTBA
2.1.4 | Merozapl 00pabOTKH 3KCIIEPHUMEHTAIBHBIX TAaHHBIX
2.1.5 |be3onacHOCTb XKU3HEACSITENBHOCTU
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 | Teopus 1 TEXHOJOTHUS PA3IUBKH CTAIN
2.2.4 | ObopynoBaHue arJogOMEHHOTO U CTANEIIABHIBHOTO IPOU3BOICTB

3. PE3YJIBTATBI OBYYEHUMA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

IIK-2: CniocoOen pa3padaTbiBaTh TEXHOJIOrHYeCKHe MPOLECChI NOTy4eHHs YePHbIX MeTAJJIOB, OCYIIeCTBJIATh KOHTPOJIb HX
BBINOJIHEHUS H pa3padaThIBaTh PeKOMEeHAIMH 110 NPeAYNpPeKAeHHIO H YCTPAHeHHI0 Ae(eKTHOCTH NPOAYKIUU

3HaTb:

[TK-2-31 Teopernueckre OCHOBBI 3JIEKTPOMETAILTYPTUYECKUX MPOIECCOB IPOU3BOJICTBA METAJIIOB

IIK-5: Cnoco0eH onpegensiTb TEXHUKO-IKOHOMUYECKHUE I0KA3aTe/IU NPOLECCOB MOJIy4eHHs YePHbIX METAJLI0B, IPOBOAUTH
aHaIm3 3 PeKTHBHOCTH TEXHOJOTHYECKHX NPOLECCOB MPOM3BOACTBA YePHBIX MeTA/UIOB H Pa3padaThIBaTh NPeNI0KeHs
M0 X COBEPLIEHCTBOBAHHIO

3HaTh:

[IK-5-31 Bnusinue TeXHOIOTHYECKUX MapaMeTPOB IJIaBKU U KOHCTPYKTUBHBIX OCOOCHHOCTEH AJIEKTPOIIaBHIBHOIO 000y I0BAaHHS
Ha TEXHUKO-3KOHOMHYECKHE TI0Ka3aTeNN ITPOU3BOJICTBA BBICOKOKAYECTBEHHBIX CTaJIEH, CIUIaBOB U ()eppOCILIaBOB

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATH M UCMOJIb30BATh HOBBIE IIU(POBBIE TEXHOJIOTHH [IJI51 OBbIIIIEHUS
3(PeKTHBHOCTH NPOIECCOB MOTYIeHHS YEPHBIX METAJIOB

3HaTh:

ITK-6-31 CoBpeMeHHBIC TEHICHIIN PAa3BUTHS TEXHOJIOIHYESCKUX IIPOIIECCOB U KOHCTPYKIIMH arperaTtoB 3JeKTPOMETaILTy PTHH

IIK-1: Cnioco6eH ocylecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJIY4eHUI0 YePHbIX MEeTAJLI0B, OLIEHUBATH PUCKHU U
onpeieqATh Mepbl M0 00ecrneyeHn 0 UX 0e30MaCHOCTH

3HaTb:

ITK-1-31 YcrpoiicTBO, MpUHINM JEHCTBHSA W IPaBIIIa SKCILUTyaTallni TEXHOJIOTHIECKOTo 000py IOBaHUS
3JIEKTPOMETAJLIY PrU4€eCKOro Npou3BOICTBA

YMmerb:

TIK-1-¥1 OcymecTBIsaTh TEXHOIOIMYECKHH IIPOLIECC TPOU3BOACTBA BHICOKOKAUECTBEHHBIX CTANIEH U CIIIIABOB Pa3IMYHBIMU
INEKTPOXUMHUUECKUMH CTIocobamu

IMK-5: CnocodeH onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MMOKA3ATEJIN ITPOLECCOB MOJTYYCHUS Y€PHBIX ME€TAJLJIOB, IPOBOAUTH
aHaJIu3 3(1)(1)EKT1/IBHOCTI/I TEXHOJOIHYECKHUX NMPOLECCOB MPOU3BOACTBA YE€PHBIX METAJIJIOB H pa3paﬁaTLIBaTb NMPEATOKECHUSA
Mo UX COBEPIICHCTBOBAHUIO

YMmerhb:

IIK-5-Y1 AHaJ'II/ISI/IpOBaTL 1 COBCPHICHCTBOBATDH TEXHO-JIOTMYCCKUC MPOLICCChI IPOU3BOACTBA BEICOKOKAYECT-BCHHBIX CTaJ'IefI,




CILIaBOB U (beppocnnaBOB B COBPC-MCHHBIX JJICKTPOIJIaBUJIBHBIX arperarax

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

YMmerb:

ITK-6-Y1 IIpuMeHATh NOCTH>KEHUSI HAYKH B TEXHOJIOTHUECKON MPAKTHKE IEKTPOMETAILITYPrUYE€CKUX POLIECCOB.

IIK-1: Cnioco0eH ocylecTB/IATh TEXHOJIOTHYeCKHe MPOLECCh 110 HOJIY4CHHUIO YePHBIX METAJLI0B, OLCHUBATL PHCKHU H
omnpeesiTh Mephl 110 00ecnedYeHNI0 HX 6e30MaCHOCTH

YMmerb:

TIK-1-¥1 Ocy1mecTBIsaTh TEXHOIOTMUECKHH IPOLIECC TPOU3BOCTBA BBICOKOKAUECTBEHHBIX CTaJIEH U CIIIA-BOB PA3JIMYHBIMU
JNEKTPOXUMHUUECKUMH CIocobamu

IK-2: Cnocoden pa3p262T])lBﬁTl) TEXHOJOIHYE€CKUE MPOUECCHI MOJTYYCHHUS Y€PHBIX METALJIOB, OCYIIECTBJIATH KOHTPOJIb UX
BbINOJIHCHUSA U pa3pa6aTblBaTb PCKOMECHAAUMH MO NPEAYNPEKIACHUIO 1 YCTPAHCHHU IO IIe(l)eKTHOCTl/I NPOAYKIHH

YMmerb:

[IK-2-¥Y'1 Ananu3upoBaTh U paCCUUTHIBATH OCHOBHBIC MAPAMETPHI TEKTPOMETAILTY PrUIECKUX IIPOH3BOJICTB

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATH M HCIOJIb30BATh HOBBIE IU(POBBIE TEXHOJIOTHH [IJIs1 OBbIIIEHUS
3(PeKTHBHOCTH NMPOIECCOB MOTYIeHHS YEPHBIX METAJIIOB

Baagernb:

[1K-6-B1 AJ'IFOpI/ITMaMI/I YHUCJICHHBIX METOJ0B pacuc€Ta U OIITUMHU3ALIUN TCXHOJIOTHYCCKUX ITPOLECCOB

IIK-1: Cnioco6eH oCcylecTBIATH TEXHOJIOTHYECKHE MPOIECCHI M0 MOJIYYeHUI0 YePHbIX METAJIOB, OLIEHUBATH PUCKHU U
onpeaeATh Mepbl 0 00ecrneyeHn 0 UX 0e30MaCHOCTH

Baanernb:

[IK-1-B1 Meromamu aHanm3a TEXHOJIOTHICCKUAX MMPOLECCOB B JICKTPOMCTAIIITYPId U UX BJIIMAHHSA Ha Ka4CCTBO cTajieil ¥ CIIJIaBOB

IIK-2: Cnoco0en pa3padaTbiBaTh TeXHOJIOrHYeCKHe MPOLECChI NOTy4eHHs YePHbIX MEeTAJJIOB, OCYIIeCTBJIATh KOHTPOJIb HX
BBINOJIHEHHUS H Pa3paldaThIBATh PeKOMEHAIMH 10 NPeAYNPeKACHHIO H YCTPAHEHHI0 Ae(eKTHOCTH NPOAYKIUU

Baanernb:

[1K-2-B1 HaBsikamu BBIOOpa TapaMeTPOB AMEKTPOMETAILTYPIHIECKIX CHCTEM

MK-5: Cnocoben onpeaeaaTb TEXHUKO-3KOHOMHUYCCKHUE MOKA3aTEeIM ITPOLECCOB MOJTYUCHHUS Y€PHBIX ME€TAJLJIOB, IIPOBOAUTH
aHaJau3 Bq)q)eRTl/IBHOCTI/I TEXHOJOIHYE€CKUX MPOLECCOB MPOU3BOACTBA YE€PHBIX METAJIJIOB U pa3paﬁaTbIBaTb NPeAJI0KEeHUS
M0 UX COBCPIICHCTBOBAHUIO

Baaaernb:

TIK-5-B1 Metonukoi OIIpCACICHUA ONITUMAJIBHBIX TEXHOJIOI'MYECKUX IMapaMETPOB IMMPOU3BOACTBA BbICO-KOKAa4Y€CTBCHHBIX craneﬁ,
CILIaBOB 1 cbeppocrmaBOB B COBPECMCHHBIX 3JICKTPOIUIaBUJIBHBIX arperarax

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H I sieMble
KOMIICTeHIUH pecypcsl padoThI
Paznen 1. DaekTpoayrosbie
neyu
1.1 DNeKTPOCTaNEIIaBHIIbHBIC 7 2 [TK-5-31 IIK-1- JI1.1J12.2
neyu: oomas 31 IK-2-31 D12223 54
XapaKTepUCTHKa, pabouee [TK-6-31

MPOCTPAHCTBO, (hyTepoBKa,
NEKTPUUECKOE U
MeXaHHIECKOe
obopyoBaHuE.

/JTex/

1.2 KoncTpyknuu 7 2 IK-5-31 TIK-1- | JI2.1 JI2.2
(heppocCIIaBHBIX HEeYei: 31 IK-2-31 D12223 54
KiaccuuKays nevei [TK-6-31
(dheppocmiaBHOTO
MPOU3BOJICTBA, (hyTEPOBKa,
onpe/eneHne apamMeTpoB
BaHHBI (heppOCTIIABHON
neun. /JIex/




1.3 Pacuer 6ananca metanmia no TIK-5-31 TIK-5- JI1.1J12.2
nepeesaM: IpoKaTHOMY, VI1T1IK-5-B1 | 312233 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 | 213223354
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- | D1 52 33 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/ TK-1-31 TIK-1- | D1 92 33 54 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/ IIK-1-31 TIK-1- | D122 23 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 D1 52 233 B4

2.2 OCHOBBI TEXHOJIOTHH TIABKH TIK-5-31 TIK-1- JIT.1J12.1
CTaJIM B OTKPBITHIX TyTOBBIX 31 [IK-2-31 210923354
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 D12233 54

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
01 52 33 54

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
013233 54

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
01035233 54

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
013233 54

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
301 52 33 54

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
0102093 54




2.11 BrInonHenne noMamHero 24 TIK-5-31 TIK-5- JI1.1J13.2
3amanus /Cp/ VITIK-5-B1 | 2132233 54
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 013233 24
[[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 21392 23 54
TK-6-31
33 [IpousBoacTBO Mapranua u 4 TIK-5-31 TIK-1- J2.1
ero cruiaBoB. /Jlex/ 31 IIK-2-31 D132 33 54
ITK-6-31
34 [IpousBoacTBO XpoMa u ero 2 [MK-5-31 TIK-1- JI2.1
craBoB. /JIex/ 31 IIK-2-31 013233 54
TIK-6-31
3.5 Pacuer marepuanbHoOro u 2 TIK-5-31 TIK-5- JI2.1 o opme
TEIUIOBOTO OanaHca VY1 IIK-5-B1 01023354 | "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 | 912233 354 | "I'pynmoas
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 | 213225354 | "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
013233 54

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
0102033 54

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
301 52 33 54

3.12

DK3aMeH 110
IHUCcHMINIAHE /DK3aMeH/

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. DKOHOMHUS SHeprun. 8 OyTepoBKa IEKTPOLYTOBBIX U
WHAYKIMOHHBIX Teyeil. 9 Mexannueckoe 000pyn0BaHuE
3JIEKTPOAYTOBBIX U MHAYKLMOHHBIX meueil. 10 DnexTpuueckoe
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 DKOJIOrMYecKrue acreKThl

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 (eppociiaBoB 7 THITEI heppOCIIIaBHBIX Hedeit
8 OmpezeneHre mapamMeTpoB BaHHBI (peppociuraBHoit neun 9 [pakTrka
pabotsl peppocruiaBHbIX nieueit 10 Pysl, ncmonbs3yembie 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
DuU3NKO-XUMHUYECKHE CBOMCTBA XpOMa U €ro coeiMHeHui 25 XpoMoBbIe
PYABI M UX TIOATOTOBKA K TIepepaboTke 26 OU3NKo-XNMHUYECKHE OCHOBBI
BBITUIABKH yTJIEPOAUCTOro eppoxpoma 27 IIpon3BoaCTBO CHIMKOXpOMa
28 CUIIMKOTEpMUYIECKOe POU3BOACTBO heppoxpoma 29 BecdarocoBslit
MeTo[ BEIIUTaBKH (eppoxpoma 30 ATFOMOTEpMITYECKOE TIPOM3BOICTBO

(dheppoxpoma




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 000pyI0BaHue
neyeit u pesxkuM padoTsl eueit. 9 Teopust xkuaKoro coctosaus. 10
IIpupona u cBoiicTBa )KUAKUX CIIABOB kene3a. 11 Xumudeckas
aKTHBHOCTb pUMecel B xkuakoM xenese 12 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
DH3UKO-XUMHUYECKUE CBOMCTBA XPOMa U €ro COeNMHEHUH 55 XpoMoBbIe
PYABI 1 UX TIOATOTOBKA K TIepepaboTke 56 OU3nKo-XNMHUYECKHe OCHOBBI
BBITUIABKH yTJIEPOAUCTOro eppoxpoma 57 IIpon3BoaCTBO CHIMKOXpOMaA
58 CumukoTepMUYecKoe MPOU3BOICTBO Geppoxpoma 59 BecdarocoBlit
MEeTO]] BEITUTaBKH eppoxpoma 60 ATFOMOTEpMITYECKOE TIPOH3BOICTBO

(eppoxpoma

5.2. Ilepeyennb padoT, BbINOJIHsAE

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-

B1

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.




P2

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

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 ¥ IeKTpoaoB? 16 Kakue GhyHKIMN BEITOTHAIOT SKOHOMAH3ephI?
17 YTo BXOIOUT B COCTAB AJIEKTPOOOOPYIOBaHUS COBPEMEHHOM
3JIEKTPOAYTOBOM reqn?

P3

JlabopaTopHas
pabota 2 N3y4enue
TEXHOJIOTHH
BBIIIABKH CTaJId B
JyTOBOM
CTaleTUIaBUIbHOU
eun

IIK-1-31;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 Y 1;IIK-1-31;ITK-6- | 0OpaboTke MeTaia Ha arperare 1oBonku? 6 Ha3HaueHue U TEXHOJIOTHUS
arperare JOBOJKH B1 IIPOYBKH MeTajlla UHEPTHBIMU Ta3a-mu? 7 HazHaueHue v TeXHOIOIus
cramu (AIC) 00paboTku MeTajIa HOpouIKooOpa3-HeIMH peareHTaMu? § CriocoOb!

KOPPEKTHPOBKHU TeMiepaTypsl Metaiuia Ha AJIC n ux apekTuBHOCTS?
9 TexHONMOTHYECKHE OCOOCHHOCTH 00paboTKH MeTaita Ha AIIC?
P6 JlaboparopHast IMK-1-31;I1K-1- 1 Yro Ha3bIBaIOT (eppOCIIaBaMu, /IS YE€r0 UX MPUMEHSIOT U KaK

pabota 5 N3yuenue
Pa3IUYHBIX BHIOB
(beppociiaBoB

V1;IIK-1-B1;I1IK-2-
31;IIK-2-V1;I1K-2-
B1;I1K-5-31;I1K-5-
V1;IIK-5-B1;I1K-6-
31;I1K-6-Y1;I1K-6-
Bl

nony4arot? 2 YTo Takoe OCHOBHOM U BEAYIIHNI 3JIEMEHT B ()eppocIiiaBe
W KaKHe JpyTHe 3JEMEHTHI B HeM conepkatcs? 3 UTo Ha3bIBalOT
KOMIUTEKCHBIM (eppociiaBoM? 4 Yro Takoe murarypa? 5 Kakoit n3
CIIaBoB sABIsieTCs peppomapraniieM, peppocunurmem (45%-HbM, 65%
-HBIM, 75%-HBIM), CUIIMKOMapraHiieM, GeppoMonubIeHOM,
(heppoxpoMOM, METAUTMIECKIM XPOMOM, METAJITMYECKUM MapraHIIeM,
dbeppomonubaeHoM, peppoBoibhpamoM, GpeppoBaHaInEM,
tdepporuranom? 6 Kakue cBoiicTBa npuaaer cranu Mn, Si, Cr, Mo, W,
vV, Ti?

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

DopMOii TEKYIIIEr0 KOHTPOJIS SIBIISIIOTCS] KOHTPOJIbHbBIE PaOOTHI :
Hwxe npencrabieHbl 00pa3iibl OMIICTOB JIIsl KOHTPOJIBHBIX pa0OT B MTUCEMEHHOM (hopMe.

DenepabHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTelbHOE YUPEKICHHUE BBICILIET0 00pa3oBaHuUs
«HanuoHalbHBIHN HcceioBaTeIbCKUuil TexHomorudeckuid yauusepeurer «MUCuCy»
HOBOTPOULKNU OUITNAIL

Kacgenpa meTamrypruueckux TeXHOIOTUil 1 000pyAOBaHHS
BUJIET Ne O

K KOHTPOJIBHO#H pabote Ne 1
Jucunminza: «CoBpeMeHHbIE METOIbI IOy YeHHUS BBICOKOKaYeCTBEHHBIX CTaJICH U CIIJIABOB»
Hanpasnenue: 22.03.02 Metamtyprus
®dopma oOyueHus: OuHas
dopma poBeIeHHs] KOHTPOJILHOW paboThI: THCbMEHHAs

1. UcTopust pa3BUTHSI AIEKTPOMETAIUTYPTUH CTAJIH.
2. BimstHAE cocTaBa MeTauIa Ha JecyIb(ypanuio cTai.

CocraBui:
3aB. kadpenpoit MTuO
«

20 T

DenepalibHOE rOCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTelbHOE YUPEXKICHHUE BBICILIEr0 00pa3oBaHuUs
«HanuoHanbHbIH Hccae1oBaTenbCKuil TexHomornueckud yauusepeurer «MUCuCx»
HOBOTPOULIKNUN OUIINATT

Kadenpa meranaypruueckux TEXHONOTUI U 000pyI0BaHUS
BUJIET Ne O

K KOHTPOJIBHOH pabdote Ne 2
JucrunnuHa: «CoBpeMeHHBIC METOIBI TOTY4YEHHsI BRICOKOKQUECTBCHHBIX CTaNeH U CILIaBOBY
Hampasnenwue: 22.03.02 Meramnyprus
®dopma o0ydeHns: OuHas
®dopma npoBeICHNS KOHTPOIBHOH PabOThI: MHICEMEHHAS

1. Meroasl PACKUCIICHUA CTaJIN.

2. DKOJIOTUYECKUE aCTIEKTHI OJICKTPOMETAJUTY PTHIECKOT'O ITPONU3BOJICTBA.

CocraBuit:
3aB. kadpenpoit MTuO
«_» 20 T

DopMoit MPOMEKYTOYHON aTTECTALNH [0 TUCIHUILIHHE SBISCTCS K3aMeH.
Hiokxe npencraien odpasen Omrera It 9K3aMeHa, IIPOBOAMMOTO B YCTHOI (hopme.

DezepanbHOe rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHUE BBICILIETO 00pa30BaHHs
«HanuonaneHbIN HccnenoBaTeNbCKUM TexHONOrnueckuil yausepceurer «MHUCuCr»
HOBOTPOULIKWI ®UITAAIT

Kadenpa meranaypruueckux TEXHONOTUI U 000pyI0BaHUS




BUJIET Ne O

K 9K3aMeHy

Jucnumuinza: «CoBpeMeHHbIE METO/IbI TOIYYEHUS BHICOKOKAUECTBEHHBIX CTAJIEN U CILIaBOBY»
Hanpasnenue:22.03.02 Merawnyprus

®dopma 00yueHHs: OuHast

®dopMa NpoBeIeHNs K3aMEHA: yCTHas

1. CTpykTypa 31eKTpOMeTaLTy priun
2. Bausiaue cocraBa MeTajuia Ha A€CyIb(yparuio CTaly.
3. Kimaccnguxaryst 1 HazHa4deHHe (eppoCIIIaBoOB

CocraBui:
3aB. kadpenpoit MTuO
«_» 20 T

JucrannuonHo 3x3amen npoBogutcs B LMS Canvas.
O6pa3zerr 3ajannii 1711 9K3aMeHa, TIPOBOTUMOTo TUcTaHIOHHO B LMS Canvas :

1) ITo xakoMy oO011IeMy IPU3HAKY KIACCUDUIUPYIOTCS DIIEKTPUIECKUE Medn?
1.110 KOHCTPYKTHBHBIM OCOOCHHOCTSIM;

2.110 HCTOJIB3yEMBIM IINXTOBBIM MaTepHallaM;

3.10 croco0y MpeBpaIeHuUs] AEKTPHIECKOH SJHEPTUH B TEILIOBYIO.

2) KaxoBa o0m1ast IpogomKUTEIBHOCTD Mpoliecca rpaUTH3aINH HIEKTPOTOB?
1.50-60 g;

2.5-6 cyT;

3.7-10 cyr.

3) Bribepute KOMIIOHEHTHI IUXTHI I H3TOTOBIEHUS TPaUTU3UPOBAHHBIX MIEKTPOIOB.
1.aHTpanur;

2.3HEpreTUYecKUui yrois;

3.KOKC;

4.KaMeHHOYTOJIbHAsI CMOJIA;

4)Kakue orpumatenbHbIe ITOCTIEACTBIS UMEIOT MECTO TIPH UCTIOIB30BAHMUS BOJOOXIAXKIAEMBIX JIEMEHTOB B KOHCTPYKIIH
3NeKTpomneyeii?

1.cHMKeHHe TPOU3BOTUTENBHOCTH 11€4H;

2.yBeIMUYEHHE IPOCTOEB;

3.yBeIMUEHHE PacXoa IEKTPOIHEPTUH;

5) Kakue Mepbl cIOCOOCTBYIOT MOBBIIICHHIO CTONHKOCTH (pyTepoBku JCIT?
1.ymydireHne KadecTBa IPUMEHIEMBIX OTHEYTIOPOB;

2.yBelIMueHUE yIeMTbHON MOIITHOCTH TPaHC(HOpPMATOpa;

3.yBelIMYCHUE JUaMeTpa pacraia 3JIeKTPOIOB;

4.1peBapUTEIBHBIN ITOJJOTPEB METAJUIOMINXTHI.

6) KakoBa onTumanbHas CTeleHb METaJUIM3aliy OKAThIIEeH Ui Ipy UX ucnoibp3oBaHuu B muxrte JCIT?
1.75-80%;
2.80-85%;
3.90-95%.

7) Kakoif KOMITOHEHT NIMXTHI U3 HCIIOIB3YEMbBIX B KAUECTBE IIJIAKOOOPa3YIOIINX, CIIOCOOCTBYET HANOOIBIIIEMY yIAICHHUIO CEPhl U
tdhochopa?

1.M3BECTHSIK;

2 .M3BECTh;

3.00KCHTEHI;

4 .1171aBUKOBEIH IIITIAT.

8) Kakue HemocTaTKu HMEIOT MECTO TPH IEKTPOIIIIAKOBOM TIEpEIlIaBe 10 CPABHEHHIO C BAKYYMHO-YTOBOM TIAaBKOW?
1.BBICOKOE COZIEpAKAHUE CEPBI;

2.00mbl11ee copepkaHre HEMETAUIMIECKUX BKITIOUEHUI;

3.0KkHucIeHne akTUBHBIX 1eMeHTOoB (Ti, Al) B mporecce miaaBKu.

9) K xakoMy THITy pacKHUCIEHHUSI OTHOCHTCS CIIOCOO MPHCAAKU ITOPOIIKOOOPa3HOT0 PACKUCIHUTEIS Ha [IUIAK C I[EIbI0 CHIKEHHUS
FeO?

1.rryOuHHOE;

2.muddy3noHHOE.




10) Kakoe kKonn4ecTBO TBEPABIX OKUCIUTENeH (pyIpl WK arnomepara) Heooxoaumo BBecTH B JICIT ans yaanenus 0,01% C/t
SKUJIKOTO MeTajuia?

1.0,6-1,5 kr

2.1,5-2,2 xr;

3.2,0-3,0 xr.

5.4. MeToauka olleHKH 0CBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HAP)

IIpu oneHKe pe3yabTaTOB 3aLIUThI OTUETOB MO Ta0OPAaTOPHBIM paboTaM HCHONb3yeTCsl OMHApHAas CUCTEMa, KOTopast
HpelycMaTPHUBAET CIEAYIOIUE PE3yIbTaThl U KPUTEPHU OLICHUBAHMS:

«3auTeHOy, eCIIN BHIIIOITHEHBI BCE 3a1aHUS JIAOOPaTOPHON pabOoTHI, CTYJEHT OTBETHI HAa BCE KOHTPOIBHBIE BOIPOCH

«He 3a4TeHo», eciii He BHITIOJIHEHBI MITH BBIOIHEHBI HEMIPABUIIBHO 331aHU JJAOOPaTOPHOH paboThl, OTBETHI HA KOHTPOIbHEIE
BOIIPOCHI C OIIMOKaMHU WJIM HET OTBETOB HA KOHTPOJIBHBIE BOIPOCHI.

B cucreme oneHku 3HaHU, YMEHUH U HAaBBIKOB IO Pe3yIbTaTaM IPOBEACHUS KOHTPOIBHBIX PA0OT B MHCHMEHHOU (opme
UCIIOJIB3YIOTCS CIENYIOIME KPUTEPUU:

«OTIU9IHOY - 3a MOJIHOE OBJIAZICHHE COZIEP’)KaHNEM ydeOHOro MaTepuraa, BiIaeHne OHATHIHHBIM allapaToM, yMEHHE pelaTh
[IPAaKTUYECKUE 3a/1a41, TPAMOTHOE, IOTUYHOE U3I0KEHUE OTBETA.

«XOpOIIOoY - €CIIH CTYACHT IOTHO OCBOMII Y4eOHBIN MaTepHal, BiIageeT MOHATHIHBIM alapaToM, OCO3HAHHO IIPUMEHSET 3HAHUSL
JUISL pEILIeHHs TIPAKTHYECKHX 3a/1a4d, TPAMOTHO M3JIaraeT OTBET, HO COAepKaHue 1 (hopMa OTBETa MMEIOT HEKOTOPBIC HETOYHOCTH.
«Y IOBJIETBOPUTEIHHOY - €CITH CTYAEHT OOHApy>KMBAET 3HAHWE U IIOHUMAaHIe OCHOBHBIX MOJIOKECHUH YIeOHOI0 MaTepHaa, Ho
U3J1araer ero HeloJHO, HEMOCJIEA0BATENbHO, JOIyCKAaeT HETOUHOCTH B OLIPEICICHUE IOHATUH, B IPUMEHEHUY 3HAaHUU 71 PELLECHUS
MpaKTHYECKUX 33724, HE yMEET J0Ka3aTeIbHO 000CHOBATh CBOM CY XKJICHHUS.

«HeynoBIeTBOPUTENBHOY - €CITU CTYICHT UMEET pa3po3HEHHBIC, OECCHCTEMHBIC 3HAHUSA, HE YMEET BBI-ACIIATh TJIABHOE U
BTOPOCTETICHHOE, AOITyCKaeT OMIMOKH B ONIPEAeIeHHe MOHATHH, HCKaXKaeT X CMBICT, OECTIOPSIIOYHO M HEYBEPEHHO M3/1araer
MaTtepua, He MOKeT IPUMEHSTh 3HAHUS JUIS pelIeHHs IPaKTUIeCKUX 3a/1a4; 3a MOJIHOE He3HAHHE U HEMOHNMaHKe yueOHOTo
MaTepuajla UM OTKa3 OTBEYaTh.

IIpu npoBeneHnn 3x3aMeHa B (hOpMe YCTHOTO OIIpOca KPUTEPUSMH OLEHKHU SBIISIOTCS:

«OTIUYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIaJAeeT TEPMUHONIOTHEH, IeNaeT apryMEeHTUPOBaHHbIE
BBIBOJIbI M 0000IIEHNS, IPUBOANT IPUMEPBI, IIOKa3bIBAET CBOOOIHOE BIaJCHHE MOHOJIO-THYECKON PEUbIO U CIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOIUE BOIIPOCHL.

«Xopowo» - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUS, BIaIeeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIbI M 0000IIEHNS, TPUBOANT IPUMEPBI, HO IIPH 3TOM JEJIaeT HECYIIECTBEHHbIC OLIMOKH, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOSITENIBHO WM IIPU HE3HAYUTENBHON KOPPEKLIUH IIPENIOJaBATENIEM.

«Y IOBIETBOPUTETBHO)» - CTYAEHT IEMOHCTPUPYET HErTyOOKHE TEOpPEeTHIECKIE 3HAHUS, TIPOSBIIET cabo copMHupoBaHHEIE
HaBBIKU aHAJIM3a SIBJICHUHI U IIPOLECCOB, HEIOCTATOYHOE YMEHHE JIENIaTh apIyMEHTUPOBAHHbBIE BHIBOABI U IIPUBOJUTH IPUMEDBIL,
TMIOKa3bIBAaET HE JOCTATOYHO CBOOOHOE BIIa/ICHUE TEPMHUHOJIOTHUEH, JIOTHYHOCTBIO U MOCIIEI0BATEILHOCTBIO U3JI0XKEHHS, JIEIAcT
OIIMOKH, KOTOPBIE MOXET HCIPABUTH TOJIBKO NP KOPPEKIINH MPEIIOIaBaTeIIeM.

«HeynoBneTBOpuUTEIBbHO) - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE yMeeT JeaTh
apryMeHTHPOBaHHBIC BBIBOJIbI U IPUBOAUTH IIPUMEPHI, HE BIal€eT TEPMUHOJIOTUEH, IPOSIBIIET OTCYTCTBUE JIOTUYHOCTH U
TIOCIIe/IOBATENEHOCTHIO M3JIOKEHHS, JIeflaeT OMIMOKH, KOTOPBIC He MOYKET MCIIPABHUTh Jake ITPH KOPPEKIINH IpeTiojaBaTesIeM.

[Ipu npoBeaeHNN 3K3aMeHa 1 KOHTPOIBHBIX PaboT B (popMe KOMIBIOTEPHOTO TECTUPOBAHUS KPUTEPHUSIMU OLIEHKH SBIISIOTCA:
«Otnu4HO» - Moyuenue 6onee 90 % OaIIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIIaMEHTHPOBAHHOE BPEMSL.

«Xoporioy - momyderue ot 75 10 90 % GaIIOB 1O TECTY MPH BHITIOIHEHUH TECTA 32 PETJIAMEHTHPOBAHHOE BPEMSI.

«Y IOBIETBOPUTETBHOY - TodydeHue oT 50 10 75 % 6anoB 1o TeCTy IPH BBHIIIOIHEHNH TECTA 3a PETJIAMEHTHPOBAHHOE BPEMsl.
«HeynosnerBoputensHo» - nonydeHue Menee 50 % 0anoB Mo TecTy.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnmorexa W3narenscTBo, TON, 311. afpec

JI1.1 | bparkosckuii E.B., DJIEKTPOMETAIUTYPIUs CTAIIH: H® HUTY "MUCuC", 2018,
3aBoasHsrii A. B., Y4ebHoe mocobue http://elibrary.misis.ru/view.php?
IeBuenko E. A. fDocumentld=12143

6.1.2. JlonoHUTeEILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTENIN 3armaBue Bubmmorexa W3narenscTBo, rox, 311. ajxpec
J12.1 [ A ®.KabmykoBckuit IIpou3BOACTBO NEKTPOCTAIHN U M.: UKII «Axanemus», 2003,
(heppocmaBoB: YyeOHHK
JI2.2 | B.A. Kyzapun Teopus 1 TEXHOIOTUS Mup, 2003,

MMPOMU3BOACTBA CTAJIN

6.1.3. Meroauyeckue pa3padoTku




ABTOpBI, COCTaBUTEITH 3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI3.1 |Bparxosckuii E.B., OnexTpoMeTaTyprus CTald 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
CTaJICTIaBIIIBHBIX [TeYax:
Metoandeckue ykazaHusl ISt
BBITIOJTHEHUS! IOMAITHET O
3aaHHsI/KOHTPOJILHOH PabOTHI

http://elibrary.misis.ru/action.php?
kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=12515

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

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

6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust

I1.1 |AnruBupyc Kaspersky Endpoint Security nms 6msneca-Pammpennstit Rus Edition 150 -249 Node 1y EDU RNW Lic.

1.2 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenue

OcHarnieHne

212 VYuyebHas aynmuTopuss Ul 3aHATHH
JIEKIIMOHHOTO THIIA, MPAKTUICCKUX
3aHATHH

KomruiekT y4ue6HO#M Mebenu Ha 44 MecT Al 00ydarommxcs,
1 crauMoHapHBIf KOMIBIOTEpP JUIS TpernojaBaTensi ¢
BBIXOZIOM B MHTEPHET, MPOEKTOp, PKpaH HACTEHHBIH, JOCKa
ayJUTOpHAast MeInoBas, BeO Kamepa, KOJIOHKH,
nuieH3nonHple  mporpammbl - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

217 VYuebHas tabopaTopus

KommiekT y4ue6HO# Mebenu Ha 10 MecT a1 00ydarommxcs,
MeTaJUTHYECKHU CTEH[, CTeNax nox 00pasibl
900*500%2000, Beckl mTabOpaTOpHBIC TEXHHUYECKUE, MAaKeT
JIOMEHHOTO 11eXa, MaKeT MapTEHOBCKOTO IIeXa.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

OcBoeHHE TUCHHUILIHHBI TIPEIIONaracT Kak MpoBEACHHE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATHH, TaK U pabOTy B AIEKTPOHHOM
nHpopMaImoHHo-o0pazoBaTenbHOH cpene HUTY «MUCuCy» (3MOC), yacThio KOTOPOH HEIOCPENCTBESHHO NPETHA3HAYCHHOM JUTs
OCYIIECTBICHNUS 00pa30BaTEIBFHOTO IpoIiecca ABIseTcs DIeKTPOHHEBIN 00pa3zoBaTenbHEIi pecypc LMS Canvas.

PexoMeHmaImy 1Mo yCrenrtHoMy 0OCBOSHHUIO Kypca B TPaIUIIHOHHOH (opMme.

J1s1 yCTIenHOTo YCBOCHUS TEOPETHIECKOT0 MaTepraa HeoOX0IMMO PEry IIpHO ITOCEIaTh JICKINH, IEPEIUTHIBATE JICKITMOHHBIH
MaTepHal, 3HaYUTENbHOEe BHUMAHHE YIEISITh CaMOCTOSATEILHOMY U3YyUEHHIO JUCUUTUTUHEL.

YcneuHoMy 0CBOGHHIO Kypca TaKkKe TOMOXKET BeIeHHE TEPMUHOJIOTHUECKOTO CJI0Bapsl, YTO MO3BOJIUT OBICTpEe yCBauBaTh
TEOPETUYECKUI MaTepuall, [PaMOTHO CTPOUTh CBOIO PEUb MPH YCTHBIX U MUCbMEHHBIX OTBETAX.

[IporpamMma TUCIUIIIMHEI BKJIOYACT JIEKI[HOHHBIC, TPAKTUIECKUE U TaOOpaTOpHBIE 3aHATHS, BRIIOJIHEHUE JOMAIITHETO 3aJaHUsL.
JlomaiHee 3aaHue OTIMYAeTCs 3HAUNTENbHBIMU 3aTpaTaMy BpEMEHH U TpeOyeT OT CTyAEHTa 3HaHUH JIEKIIMOHHOTO MaTepuana,
METOJMYECKNX YKa3aHHH ITO0 BHITIOJIHCHHUIO 3aaHMs U OONBIIOr0 BHUMAHUS. B CBSA3M ¢ 3TUM, IIPH IIAHUPOBAHHH CBOCH
CaMOCTOSITEIBHON pabOTHI BaM CIEAYeT YIUTHIBATE, UTO MPOITYCK JISKIIMOHHBIX 3aHATHH M HEBHUMATEIIFHOE OTHOLIEHHE K
W3YyYEHHIO METOANYECKUX YKa3aHUH CYIIECTBEHHO OCIOKHHUT BBITIOJIHEHHE IOMAIIHETo 3a1aHus. [10JroToBKa K BBIMIOITHEHUIO
JIOMAIITHEr0 33/IaHHs 3aKJIF0YACTCsl B U3yYCHUH COOTBETCTBYIOLIMX METOJMYECKUX YKazaHui. O(pOopMIICHHOE TOMAaITHEe 3aJaHHe
cmaercs Ha Kadenpy MeTauTyprudeckKuX TEXHOJIOTHH U 06opynoBanus. [IpaBHIbHO BEIONHEHHOE 3aJaHIe CUATACTCS 3aYTCHHBIM.

He 3autenHoe 3aganue Bo3BpamiaeTcs CTyJeHTY Ha TopaboTKy.

JlabopaTopHbIe PabOThI OTINYAIOTCSA 3HAYUTENBHBIMU 3HEpro3arpaTaMu. YacTs pabOT NMPOBOAUTCS MPH UCTIONb30BAHUU
BBICOKOTEMIIEPATYPHBIX arperaros, CBA3aHa CO 3HAYUTEJILHBIMU 3aTPaTaMy BPEMEHH, KPOME TOTO, 71 X MOJHOLIEHHOIO
BBITIOJTHEHNUS TPeOyeTCs ydacTHe B HeH HECKOIBKHUX CTYACHTOB IO/ PyKOBOACTBOM IperoaaBaTess. B cBs3u ¢ aTum, Ipn
TUIAHUPOBAHUHU CBOEH yueOHOI paboThI BaM CleAyeT YUUTHIBATE, YTO MPOIMYCK JaOOPATOPHOTO 3aHATHS CBA3aH CO CIIOKHOCTSIMU HX

BBITIOJIHCHUS.

[NToxroroBKa K BEIITOIHEHHIO JIA0OPATOPHOI paOOTHI 3aKITI0YACTCS B COCTABICHIH TEOPETHUECKOTO BBEACHNUS K JIaOOpaTOpHOI
pabote. [Tocne BemonHeHus 1abopaTopHON paboTh! oopMmiercs oTueT. PaboTa cuntaercs MOITHOCTHIO 3aYTEHHON TIOCTIE ee
3alIUThI. 3alIKTa JJAOOPATOPHBIX pabOT MPOBOAUTCS HA TaOOPATOPHBIX 3aHATHIX.

VYyacTre B IPaKTHIECKHX 3aHATHAX TPeOyeT OT CTYACHTOB BBICOKOH CTEIICHH CaMOCTOATEIBHOCTH U CIIOCOOCTBYET Ooliee
TITyOOKOMY OCBOCHHIO TEOPETHIECKHX MTOJIOKSHNH N UX MPAaKTHIECKOr0 HCIONIB30BaHMs. Ha IpakTHIecknX 3aHATHAX CTYICHTHI
HOJ PYKOBOACTBOM IPEMOaBaTeNs BEIIOIHSAIOT PACYeTHl CTANCIIaBIIIBHBIX IIPOIIECCOB, a MOIyYeHHBIE PEe3yIbTaThl COIOCTABISIOT




C peabHBIMH ITPOU3BOJCTBEHHBIMH BETUYHHAMH.
[MToaroToBka K 3K3aMeHy IO AUCLUIUIMHE 3aKII0YACTCS B U3YYCHHH TEOPETHYECKOI0 MaTepPHAIa IT0 KOHCIIEKTaM JICKIHH,
WCTOYHUKAM OCHOBHOM U JIOTIOTHUTEIBHOM JTUTEPaTyphl. JIOMyCKOM K 9K3aMeHY SIBIISIOTCS 3aIUIIEHHBIC OTYETHI MO JIA00PaTOPHBIM
pabotam. DK3aMeH N0 TUCIHMIUIHHE TPOBOJUTCS B YCTHOH (hopme.

PexoMeHaaImy 1o 0CBOCHUIO AUCLHUILUINHBI B AUCTAHIMOHHOH (opMme.

LMS Canvas 1mo3BoJisieT HCIOJIB30BaTh CIIEIHANBHBII KOHTEHT M 3JIEMEHTHI 3JICKTPOHHOTO 00YYEHHS M AUCTAHIIHOHHBIX
obpa3zoBarensHbIX TexHoTorui. LMS Canvas Ucronb3yercs: IpenMyLIIECTBEHHO I ACHHXPOHHOTO B3aUMOACHCTBHS MEX Ty
y4acTHUKaMH 00pa30BaTeNIbHOrO Mpoliecca MoCpecTBOM ceTH «HTepHeT.

Yrto0O5! 3¢ GEeKTHBHO UCTIONB30BaTh Bo3MOKkHOCTH LMS Canvas, a COOTBETCTBEHHO ¥ YCIIETITHO OCBOUTH AUCIHUILTHHY, HYKHO:

1) 3apeructpupoBaThcs Ha Kype. J1s 3TOro Hy KHO IepeiiTu Mo CChUTKE, BBIAaBAEMOIl COTPYTHUKAMH JeKaHaTa WIH
npenogasareneM. JIOrMH 1 apoib COBIAAAET € JIOTMHOM U napojeM oT JmuHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauan0» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEILHON MOATOTOBKH, YCIOBHAMHA
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTECTAINH (3a4eT/3K3aMeH), KPUTEPHUsIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Moxynm», 3aX0/sl B COOTBETCTBYIOIINE Pa3/Ielbl H3yuaTh ydeOHbIe MaTepHalbl, pa3MeIleHHbIe IpenoaaBareneM. B
T.4. NI0JIb30BAThCSI IUTEPATYPOIl, PEKOMEHAOBAaHHON NpenogaBaTeneM, NEPEXOIs M0 CCUTKAM;

4)B pyOpuke «brOIHOTEKa» BO3MOXKHO ITOIONPATH IS BEIIIOTHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, TIOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/TIPOEKTHI) TUTEpaTypy, pasmemmennyo B ObC HUTY «MUCucC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJiep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU ClIaud, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIC CPOKH BBITIOIHUTDH paboTY(bI), TIOATPY3UTH 3A€Ch JKE IS IPOBEPKH. Y TOOHO Ha3bIBaTh (Dl paboTh
cienyomuM oopa3oM (Ha3BaHUe MpeaMeTa (CokpaineHHo), rpynma, @O, nara akryanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHHUH)).
Ecnu pabota conepsKuT pucyHKH, OpMYIIBL, TO C IENbI0 COXpaHEeHHs (JOPMaTHPOBAHUS ee Hy KHO MOATpYy>kaTh B pdf popmare.
PaGota, noarpy»xaemas Juist IpOBEPKH, JIOJKHA:

- coIepKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIIIOUEHHE, CIINCOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBaTeib B TEYEHHE YCTAHOBICHHOIO CpOKa (He OoJiee JecsITH JHEH) MpoBepseT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEleH3nI0. B Hell 0H yKa3bIBaeT Kak IOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMe4aHus. [Ipyu HaIWIun B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPAaBKH B paboTy, MOATPY3UTh €€ 3aHOBO IS TOBTOPHOM mposepku. [Ipu aTom
Ba)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOMKHO OBITH BBITOIHEHO 3a/aHue. IIpy HapyIIeHHH CPOKOB, yKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD TIOATPY3UTH Pa0OTY OCTAeTCsl, HO CHCTEMa BEIBOAWT COOOIIEHHE 0 HapyIIeHHH CpoKoB. [To
OKOHYAaHUH CEMECTpPa MOATPY3UTh PabOTy HE MOITyIHTCS;

6)B pyOpuke «TecTb» IPOWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIIMI MaTepuall, pa3MeleHHbIH B pyOprke « Momynmny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHNSD YUTATH OOBSIBICHI, pa3MeIlacMble IPENoAaBaTeNIeM, 1aBaTh 00PAaTHYIO CBA3E;

9)B pyOpuKe «OOCyXKIeHUD CO3/1aBaTh OOCYKICHUS U Y9aCTBOBAaTh B HUX (00CYkKIaroTCs 00IME MOMEHTHI, BBI3BIBAIOIIUE
BOIIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOpuKa TakxkKe MOXKET ObITh NCIIONb30BaHa JJIsl B3AUMHOMN ITPOBEPKH;

10)IposBIATE PETYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOTO B3aMMOJCHCTBHS MEXIY YIaCTHUKaMU 00pa30BaTEeIBHOTO MIPOIIECcca IIOCPEACTBOM CETH
«uTepuer» ucnonbdyerca Microsoft Teams (MS Teams). UToObI MOMTHOLEHHO UCIIOJIB30BATH €TI0 BO3MOKHOCTH HYKHO
yCTaHOBUTSH Ipuiioxkenne MS Teams Ha mepcoHasIbHBIN KOMIbIOTEP U TenedoH. CtapoctaM Hy>KHO co3zath rpyniy B MS Teams.
V4acrtue B rpymnne no3BoJisieT:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelieM, 3a/1aBasi My BOIPOCHI HJIM OTBEYAasl Ha €r0 BOIIPOCH B OOIIIEM YaTe IPYIIIEI B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJ TOKyMEeHTaMH (BKJIaaka «Daiisbl).

[Ipu npoBeneHNY 3aHATHI B TUCTAHIIMOHHOM CHHXPOHHOM (hOpMaTe Hy>KHO BCEr/a paboTaTh C BKIIIOUCHHOW KaMEPOH.
HckmogeHne — eciti MpenoaBaTellb MOIPOCUT OTKITIOYNTE KaMephl 1 MUKPO(OHEI B CBS3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh HCKIIOUHTENIBFHO JeT0BBIE (OTO.

ITpu nmpoBeaeHUN NTEKINOHHO-NPAKTHYECKUX 3aHATHH BEJETCS 3aliCh. DTO AaeT BO3MOXKHOCTb IPOCMOTpPA 3aHATHUSA B ClTy4ae
HEBO3MOYKHOCTH ITPHUCYTCTBHUS HA HEM HITH ITPU HEOOXOAMMOCTH BHOBb OOPATHTCS K MaTepHaTy ¥ 3aHOBO €TI0 POCMOTPETh.




