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1. HEJIX OCBOEHUA

1.1 | [ToaroToBUTH BHIMTYCKHUKOB K ITPOU3BOICTBEHHO-TEXHOJIIOTHYECKOMN IEATEIbHOCTH, CBA3aHHOM C SKCILTyaTanuei
arperarosB I10 BHIIJIaBKe U BHENEYHOH 00paboTKe CTaju.

1.2 | I3y4uTh OCHOBHBIE THITHI CTANETIABUIIBHBIX arperaToB, COBPEMEHHBIE TEXHOIOTHIECKUE MPOIECCHl BHITUIABKU CTATH U
BHEIICYHOH 00pabOTKH, 00ECIICYNBAIOIIIE ITOJYYCHHE KAYECTBEHHBIX CTAJICH ¢ MUHUMAaJIbHBIMHU SHEPro3aTpaTaMu U
BO3JICHCTBHUAMH Ha OKPY)KAIOIIYIO CPENy.

1.3 Hay‘H/ITL IMOHUMAHUIO IMTPUHIIHUITIOB paGOTH arperaTtoB CTAJICIIIAaBUIIBHOTO NEPEACIIa, BKIIIOYasd TCOPECTUICCKHUE OCHOBBI
IIPOU3BOACTBA CTAJIN, KOHCTPYKIIUU OCHOBHBIX CTAJICTIIIABUIIBHBIX arpe€raroB, TEXHOJIOTHYCCKUE OII€paliui U IMOKa3aTe/In
TITaBKU, TCIUIOTEXHUYCCKUEC MPOLIECChl: KUHCTHUKA, TCPMOJUHAMUKA, TCIIJIIO- U MaCCOO6MeH, TUApO- U adpOoAUHAMUKA.

1.4 | ChopMupoBaTh CIIOCOOHOCTH BUAEHHS IPOOIIEM U TCHACHINI Pa3BUTHS COBPEMEHHOTO CTANICTUIaBIIIBHOTO TIPOM3BOICTBA
U ONpeJeTeHHs OCHOBHBIX TEXHUYIECKHUX MOKa3aTenel paboThl METaJUTyprUUeCKUX arperaToB, HCIIOIb3YyEeMBIX IS
IIPOM3BOJCTBA CTAJIM.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM NIPOT'PAMMBbI

bnoxk OII: b1.B.IB.03

2.1 TpeGoBanus k I[pellBa[rnTe.l]l)HOﬁ NOJAroTOBKe 00y4aromerocs:

2.1.1 | KypcoBast Hay4HO-HCCIIEI0BATENbCKAs paboTa (dacTh 1)

2.1.2 | Meramtypru4eckue TeXHOJIOTUU

2.13 TeOpI/IH 1 TCXHOJIOTHS OKYCKOBAaHUA CBIPbS U JJOMCHHOI'O ITPOMU3BOJACTBA

2.1.4 | DKCTpakuus YepHBIX METAJUIOB U3 IPUPOTHOTO CHIPhS

2.1.5 | Merozapl 00pabOTKH IKCIEPUMEHTABHBIX JAHHBIX

2.1.6 | Bbe3omacHOCTD KU3HEAEATEIHHOCTH

2.2 JucuumianHbl (MOIYJIH) B MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHO THCHUNIAHBI (MOAY/Is) HEOOXO0THMO KaK
NpeanecTBYIee:

2.2.1 |KypcoBas Hay4HO-HCcIeq0BaTeNbCKas pabora (yactp 3)

2.2.2 |IoproroBka k HmpoIeAype 3alIUThl U 3aIIUTa BBITYCKHON KBaTH(DUKAIIMOHHON paboTHI

223 PasnuBka u kpucTtannuzanus cTajiu

2.2.4 | Teopus U TEXHONOTUA Pa3IUBKU CTAIU

3. PE3YJIbTATBI OBYYEHMUA 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSIMHA

IIK-2: Cnioco6eH pa3padaThIBaTh TEXHOJOTHYECKHE MPOLECCHI MOJTYYEHHS YEPHBIX MeTAJLIOB, OCYIIECTBIATH KOHTPOJIb HX
BBINOJHEHHS U Pa3padaThiBaTh PEKOMEHIALMH 110 NIPeAYNPeKICHUIO M YCTPAHEHHIO 1e(heKTHOCTH NPOAYKIUU

3HaTh:

ITK-2-31 BrustHUE TEXHOJIOTHYECKHX [TapaMEeTPOB IJIABKY M KOHCTPYKTHUBHBIX 0COOCHHOCTEH TUIaBHIIBHOTO 000py/IOBaHHS Ha
TEXHUKO-IKOHOMUYECKHE ITOKA3aTeIH MPOU3BOACTBA KUAKON CTaIH

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U UCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUSI
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYCHHS YePHBIX MeTALI0B

3HarTb:

ITK-6-31 Bo3moxHOCTH I(POBEIX TEXHOJIOTHH M CIIOCOOBI HX MPUMEHEHUS U1 aHa3a 3G (QEeKTHBHOCTH IPOIIECCOB
MIPOM3BO/ICTBA KUAKOU CTAIIN

ITIK-5: Cnioco0eH onpeensiTb TEXHUKO-3KOHOMHUYECKHUE II0KA3aTe/IH NIPOLECCOB MOJIY4eHUS] YePHBIX METAJIOB, IPOBOAUTH
aHaau3 3¢ (PeKTUBHOCTH TEXHOJOTHYECKHX MPOLecCOB MPOU3BOACTBA YePHLIX MeTALIO0B M Pa3padaThiBaTh MPeI10KeHH
M0 X COBEPLIEHCTBOBAHUIO

3HaTh:

TIK-5-31 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX U (PU3UKO-XUMUYECKUX MPOLIECCOB CTAJEIUIaBUIBHOTO POU3BO/ICTRA,
COBpPEMEHHBIE TEXHOJIOTHHU ITPOU3BOJICTBA CTAIN TPeOyeMOro KauecTsa

IK-1: Cioco6eH oCylIecTBIATh TEXHOJIOTHYECKHE MPOLECCHI M0 MOJTY4eHUI0 YePHbIX MeTAJI0B, OLIEHHBATH PHCKH H
onpeneATh Mepbl M0 00ecrneYeHn 0 UX 0e30MaCHOCTH

3HaTh:

ITK-1-31 YcTpoiicTBO, MPUHIMIT JEHCTBHS U MPABHJIA SKCILTyaTallii TEXHOIOTHYECKOro 000PY/I0BaHUSI IS BBIIUIABKH
KOBILIEBOM 00pabOTKU CTaH

IK-5: Cnioco6eH onpeaeasiTb TEXHUKO-JKOHOMHUYECKHE MOKA3aTeJH MPOLECCOB MOTyIeHHs] YePHBIX MeTAJJI0B, IPOBOANTH
aHaJn3 3G PeKTUBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPOU3BOACTBA YEPHBIX MEeTAJJIOB H Pa3padaThiBATh MPeENI0KeHUsI
10 MX COBEPIIEHCTBOBAHUIO

Ymernb:




[IK-5-Y1 PaccunTsIBaTh U aHATU3UPOBATh XUMUUECKUE U (PU3NKO-XUMUIECKHE IPOIECCHI, CBSI3aHHBIE C ITPOU3BOJICTBOM CTalll

IK-2: Cioco6eH pa3padaThIBATh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHST YePHBIX METAJIOB, OCYLHIECTBJIATH KOHTPOJIb HX
BBINOJIHEHHS M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NMPOTyKINT

YMmerb:

TIK-2-V1 PaSpa6aTBIBaTb TEXHOJIOT'MYECKUC IMPOLCCChI IIPOU3BOACTBA CTAJIM B COBPEMCHHBIX IUIaBUJIBHBIX arperarax

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATH M MCMOJIb30BATh HOBBIE IIU(POBHIE TEXHOJIOTHH [IJIs1 OBbIIIEHUS
3($eKTHBHOCTH NMPOLECCOB MOJTYyYeHUS] YePHBIX METAJIOB

Ymern:

[IK-6-Y1 AHaJ'II/ISI/IPOBaTL TEXHOJIOT'MYCCKUEC MMPOLCCChI TPOU3BOACTBA CTAJIM B COBPEMCHHBIX INIABUJIBHBIX arperarax
CTaTUCTUYCCKUMHU MCTOJAMH

IIK-1: Cnioco0eH ocyLiecTBIATh TEXHOJIOrHYecKHe NPOLECCh 110 MOJIYy4eHUI0 YePHBIX METALI0B, OLEHUBATh PHCKHU H
onpeieaATh Mephl M0 o0ecnevyeHH 0 HX 0e30MACHOCTH

Ymerb:

ITK-1-Y1 OcymiecTBIsATh TEXHOTOTHUESCKHH MTPOIIECC TIPOU3BOICTRA XKUAKOH CTAIH C y4eTOM 0COOCHHOCTEH 000pyIOBaHHS U
TpeOOBaHHUH K KaueCTBY POAYKIINU

IIK-6: Cnioco6eH 000CHOBAaHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHH /ISl NOBbILICHUS
3¢ eKTHBHOCTH NPOLECCOB MOJYYEHHSI YePHBIX MeTAVIOB

Baanernb:

[1K-6-B1 HaBsikamu npuMeHeHHs TH(POBEIE TEXHOIOTHH IS HOBBIICHUS 3((eKTUBHOCTH ITPOLECCOB IPOU3BOACTBA JKUAKOH
cTamu

IK-1: Cnocoden OCYHIECTBJIATH TEXHOJIOTHYECKHUE ITPOLECCHI MO MOJY1EHUI0 YEPHBIX METALJIOB, OHEHUBATH PUCKHA U
onpeaeJasaTb Mepsbl 110 o0ecne4eHnI0 HX 0e30MaACHOCTH

Baagern:

[IK-1-B1 Merogamu pacdera MIHUXThI, MATEPHAIBFHOTO U TEIJIOBOTO OANaHCOB CTATEIUIaBUIBHBIX MPOLECCOB

IK-2: Cioco6eH pa3padaThIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHST YePHBIX METAJIOB, OCYLHIECTBJIATH KOHTPOJIb HX
BBINOJIHEHHS M Pa3padaThIBaTh PeKOMEHIAINH 110 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NPOIyKINH

Baanernb:

[IK-2-B1 Meroaukoii ompeie/ieHus] ONTUMAIBHBIX TEXHOJIOTHYECKHUX MapaMeTPOB BHIIIABKU CTAIU B COBPEMEHHBIX TUIABIIBHBIX
arperartax

IIK-5: Cnioco6eH onpeaeasiTh TEXHUKO-JKOHOMHUYECKHE MOKA3aTeJH MPOLECCOB MOTyIeHHs] YePHBIX MeTAJJI0B, IPOBOANTH
aHaJn3 3G PeKTUBHOCTH TEXHOJOTMYECKHX MPOIECCOB MPOU3BOACTBA YePHBIX MEeTAJIJIOB H pa3padaThiBaTh MPeNI0KeHUsI
MO MX COBEPIIEHCTBOBAHUIO

Baanernb:

TTIK-5-B1 Metomamu BIOOpa paliioHATIBHBIX CIIOCOOOB IMTPOM3BOJICTBA CTAIH C YIETOM PEIICHUS 3a/1a9 DHEPro- ’
pecypcocOepexeHusi, 1 OXpaHbl OKPYKAIOLIEH Cpebl

4. CTPYKTYPA U COJAEPKAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Beinoan
3aHATHSA TeM /BUA 3aHATHS/ / Kypce HHIMKATOPHI H 31, sieMble
KOMIIeTeH Ui pecypchbl padoThI
Pa3gen 1. OcHoBBI TEOPHH
cTajlenIaBUIBHBIX
NPOLECCOB.
1.1 CrazeraBuibHble IITaKU U 7 2 ITK-5-31 IIK-5- J1.1 KMI

HX POIIb IIPU BBIIIJIABKE V1IIK-5-Bl JI1.2712.1
cranu. CBoiicTBa MK-1-31 [IK-1- 212233
CTaJIeINIaBUIbHBIX [IJTAKOB U V1IIK-1-Bl
TpeOOBaHUSI K INIAKOBOMY [MK-2-31 TIK-2-
pexxumy nporecca. /Jlex/ V1IIK-2-B1

I1K-6-31 TIK-6-
V1 IIK-6-B1




1.2 OCHOBHBIE peaKkIuu 2 TIK-5-31 TIK-5- JI1.1 KM1
CTaJIenIaBUIbHBIX MTPOIECCOB V1 IIK-5-B1 JI1.2J12.1
Y WX BIMSHUE Ha XOJ IJIABKH. [K-1-31 IIK-1- 213253
Peaknus V1IIK-1-B1
00e3yTIIepoKuBaHUs, €€ POJIb TIK-2-31 IIK-2-
B IIPOIIECCAX TEIIO- 1 VY1 IIK-2-B1
MaccOIIEpEHOCa B TIK-6-31 IIK-6-
cTaJerIaBUIbHBIX V1 IIK-6-B1
npoueccax. /JIex/
1.3 YnupasneHue 2 [TK-5-31 TIK-5- J.1 KM1
00e3yTIIepoKuBaHHEM B V1 IIK-5-B1 JI1.2J12.1
CTaJleIIaBUIIbHBIX IIPOLIECCa. [K-1-31TIK-1- | 313233
MuHHUMAaNBHOE OCTaTOYHOE V1IIK-1-Bl
coziepXaHue yriepoaa. [TK-2-31 TIK-2-
OCHOBBI CHHXPOHHU3ALINN V1IIK-2-B1
00e3yTIIepOKUBAHUS U TIK-6-31 IIK-6-
HarpeBa Merainia. /Jlex/ VY1 IIK-6-B1
1.4 OkucneHre Maprasiia, 2 [TK-5-31 TIK-5- J.1 KM1
kpemHus. [Iponeccsl V1IIK-5-Bl JI1.2J12.1
Jecynbdypanuu 1 [K-1-31TIK-1- | 313233
nedocdopaluu B VY1 IIK-1-B1
CTaJICIIaBUIIBHBIX [TK-2-31 TIK-2-
npoueccax. /Jlex/ V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl
1.5 Pacuer oxucnenus npumeceit 2 ITK-5-31 IIK-5- J1.1 o gopme KMI1 P1
METAJUIOLIUXTHI ITPU V1 IIK-5-B1 JI1.2J13.3 "TexHonorus
OKHCIIUTEIbHOM IK-1-31 IIK-1- | 3212233 IpoOIEMHOTO
padunupoBanuu. /I1p/ V1 IIK-1-B1 o0yueHus"
TK-2-31 TIK-2-
V1 T1IK-2-Bl
I1K-6-31 IIK-6-
VY1 IIK-6-B1
1.6 Pacuer pacxona ¢irocoB st 3 [TK-5-31 IIK-5- J.1 KM1 P1
HaBeIEHHUS IILTaka TpedyeMoit V1IIK-5-Bl JI1.2J13.3
ocHoBHoctH. /TIp/ IMK-1-31 TIK-1- 213253
V1TIIK-1-B1
TK-2-31 TIK-2-
V1IIK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1
1.7 KontponbHas padoTa 1 TIK-5-31 TIK-5- KM1
Nel. Mlp/ V1 IIK-5-B1
IK-1-31 IIK-1-
V1 IIK-1-B1
TK-2-31 TIK-2-
V1I1IK-2-Bl
I1K-6-31 IIK-6-
V1 TIIK-6-B1
1.8 OnpeneneHue 0cTaTOYHOTO 2 TIK-5-31 IIK-5- | JI1.1 JI1.2 o opme KM1 P2
coJep KaHus yriaepoaa u V1 IIK-5-B1 212233 "I'pynmoBast
MaKCHUMaJIbHOU IMK-1-31 TIK-1- padora"
OKHCJICHHOCTH V1IIK-1-B1
METAJUINYECKON BaHHBI IIPH [K-2-31 TIK-2-
ee KUCIIOPOJIHOM V1 IIK-2-B1
padurupoBanum. /J1ab/ ITK-6-31 TIK-6-
V1 IIK-6-B1
1.9 [ToaroroBka K KOHTPOJIbHOU 10 TIK-5-31 TIK-5- J1.1 KM1
pabote Nel /Cp/ V1 IIK-5-B1 JI1.2J12.1
IMK-1-31 [IK-1- | 313233
V1T1IK-1-B1
[IK-2-31 IIK-2-
V1IIK-2-Bl
[TK-6-31 IIK-6-

V1IIK-6-B1




1.10  |IIpemmer u 3a1auu Kypca. [K-5-31 TIK-5- J1.1 KM1
Knaccugukanus u cBoiicTa V1 IIK-5-B1 JI1.2J12.1
cranei. IluxtoBsie [K-1-31 IIK-1- 213253
MaTepHabl V1IIK-1-Bl
CTajerIaBHUIbHBIX TIK-2-31 TIK-2-
nporieccos. /JIex/ VY1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
Pa3nen 2. KouBeprepnoe
NPOU3BOJACTBO CTAJIM.
2.1 Ucropus pazBuTus [TK-5-31 TIK-5- J.1 KM2
KOHBEPTEPHOTO criocoba V1IIK-5-Bl JI1.2712.1
MIPOU3BOJACTBA CTAJIH. TIK-1-31 IIK-1- D152 53
CyUIHOCTh KUCIIOPOIHO- V1 IIK-1-Bl1
KOHBEPTEPHOMH IJIaBKU U [MK-2-31 TIK-2-
YCTPONCTBO COBPEMEHHOTO V1IIK-2-B1
KOHBEpTEpA C BEpXHEH TIK-6-31 IIK-6-
npoayBkou. /JIex/ VY1 IIK-6-B1
2.2 TexHoMmorNst KNUCIOPOAHO- [TK-5-31 TIK-5- JI1.1 KM2
KOHBEPTEPHOH IJIaBKH. V1 IIK-5-B1 JI1.2J12.1
JIyTheBOH peXuM U ero IK-1-31 IIK-1- | 3212233
BJIMSIHUE Ha XOJ V1IIK-1-Bl
KOHBEPTEPHOT O TIK-2-31 IIK-2-
npouecca. /JIex/ V1 T1IK-2-Bl
I1K-6-31 IIK-6-
VY1 IIK-6-B1
2.3 Aspo- ¥ THAPOIMHAMUKA [1K-5-31 IIK-5- JI1.1 KM2
B3aUMOJIEHCTBUS V1 IIK-5-B1 JI1.2J12.1
KHCIIOPOJTHOW CTPYH C IMK-1-31 TIK-1- 213253
BaHHOH. MI3MeHeHune Y11IIK-1-B1
XAMHYECKOTIO COCTaBa TIK-2-31 IIK-2-
MeTajla, IJIaKa U V1 IIK-2-B1
TEeMIIEpPaTypPbl BAHHBI 110 XO/1Y [TK-6-31 IIK-6-
J1aBKu. Beixon rogHoro. V1 IIK-6-B1
YrnpasneHue 1IaKoBbIM
pexumom. /JIex/
2.4 MarepuanbHbIH U TETIOBOH ITK-5-31 TIK-5- J.1 KM2
OastaHChl KHCIIOPOIHO- V1 IIK-5-B1 JI1.2J12.1
KOHBEPTEPHOM IJIaBKH. [K-1-31 TIK-1- | 313233
OxJaauTeny KOHBEPTEPHOTo V1IIK-1-Bl
MpoIiecca U CrocoObI [TK-2-31 TIK-2-
YBEIIMYEHMS JI0JIH JIOMA B V1IIK-2-B1
MetajutomuxTe. /JIex/ TIK-6-31 IIK-6-
V1 IIK-6-Bl
2.5 KucnoponHo-koHBepTepHbIE [TK-5-31 TIK-5- J.1 KM2
MIPOLIECCHI C IOHHOM V1 IIK-5-B1 JI1.2J12.1
IIPOAYBKOM: KOHCTPYKLIMA, [K-1-31TIK-1- | 313233
TEXHOJIOTHS, V1 IIK-1-B1
ocobennoctu. /JIex/ I1K-2-31 TK-2-
V1I1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl
2.6 KomOuHMpoBaHHbIC [TK-5-31 TIK-5- JI1.1 KM2
KHCIIOPOJHO-KOHBEPTEPHBIE V1IIK-5-Bl JI1.2J12.1
npouecchl. CpaBHUTENbHBIN IK-1-31 IIK-1- | 3212233
aHaJIM3 KOHBEPTEPHBIX Y1 IIK-1-Bl1
MIPOLIECCOB C Pa3JIUYHBIM ITK-2-31 IIK-2-
croco0oM moaBoaa V1IIK-2-Bl
kuciopona. /JIex/ TIK-6-31 TIK-6-

VY1 IIK-6-Bl




2.7 Pacuer MarepuaibHOro 2 [K-5-31 TIK-5- J1.1 KM2 P1
OaylaHca KOHBEPTEPHOTO V1 IIK-5-B1 JI1.2J13.3
nporecca. /I1p/ MK-1-31 TIK-1- | 313233

V1TIIK-1-Bl
TIK-2-31 IIK-2-
V1IIK-2-Bl
[IK-6-31 IIK-6-
V1 IIK-6-B1

2.8 Pacuer temnoBoro 6ananca 2 TIK-5-31 IIK-5- J1.1 o ¢opme KM2 P1
KOHBEPTEPHOTO VY1 IIK-5-B1 JI1.2J13.3 "TexHonorus
npornecca. /I1p/ IMK-1-31 TIK-1- | 313233 | npobieMHOrO

V1IIK-1-Bl o0yueHus"
[1K-2-31 [IK-2-

V1 IIK-2-Bl
[1K-6-31 IIK-6-

V1 IIK-6-Bl

2.9 Pacuer ocHOBHBIX 2 TIK-5-31 IIK-5- J1.1 KM2 P1
rapamMeTpoB KOHBEPTEPHOTO VY1 IIK-5-B1 JI1.2J13.3
nporecca. /I1p/ MK-1-31 TIK-1- | 313233

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

2.10 | M3yuenwue nporecca 4 ITK-5-31 TIK-5- J.1 o ¢opme KM2 P3
B3aUMOJEHCTBUS V1 IIK-5-B1 JI1.2J13.2 "I'pynnoBas
KHUCJIOPOJHOM CTPYH C [K-1-31 TIK-1- | 313233 pabora"

JKUIKOH BaHHOM. /J1a0/ V1 IIK-1-B1
I1K-2-31 [IK-2-

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

V1 IIK-6-Bl

2.11 | AmuTannoHHOE 4 [TK-5-31 TIK-5- J.1 o ¢opme KM2 P4
MOJZIEITMPOBAHKUE IIPOAYBKH V1IIK-5-Bl JI1.2J13.2 "Komnsrorep
MeTajia B KUCIIOPOIHOM TIK-1-31 TIK-1- 212233 HBIN
KOHBEpTEpE C BEpXHEH V1 IIK-1-B1 umurarop"
nojaveit nyths. /J1ab/ I1K-2-31 TK-2-

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

2.12 | BeimonHeHue KypcoBoit 32 [TK-5-31 TIK-5- J.1 P1
paboTHI HA TEMY: V1 IIK-5-B1 JI1.2J13.1
"TexHOJOTUs U pacyer TK-1-31 IIK-1- 212233
IJIABKU CTaJIU B V1 IIK-1-Bl1
KHUCJIOPOJHBIX [TK-2-31 TIK-2-
konBeprepax". /Cp/ V1IIK-2-B1

TIK-6-31 IIK-6-
VY1 IIK-6-Bl
Pa3gen 3. IlopoBeie
cTajlenIaBUJIbLHbIE
npoueccbl. KoBmepast
o0paboTka crajam.

3.1 CyuIHoCTh MapTEHOBCKOTO 2 [TK-5-31 TIK-5- JI1.1 KM3,K
rpolecca U yCTpouCTBO V1 IIK-5-B1 JI1.2J12.1 M2
MapTEHOBCKOMU TEYH. TIK-1-31 TIK-1- 213253
OcobeHHOCTH U Y1 IIK-1-Bl1
Pa3HOBHIHOCTH [TK-2-31 TIK-2-

MapTEHOBCKOTO IIPOLECCA. V1IIK-2-Bl
TexHoMOrMss MapTEHOBCKOU TIK-6-31 T1K-6-
IUIAaBKU PU PA3IAYHBIX VY1 IIK-6-B1

BapHaHTax npomnecca. /JIex/




3.2 N3menenne XuMHU4IeCKOro TIK-5-31 TIK-5- J.1 KM3,K
cocTaBa MeTaJlia, IjaKka u V1 IIK-5-B1 JI1.2J12.1 M2
TEMIIEPATYPHI BAHHBI 110 X0y IK-1-31 IIK-1- 0109233
IUIaBKU. YIIPaBICHUE V1IIK-1-Bl
[IJIAKOBBIM PEXHMOM. TIK-2-31 IIK-2-

MarepuasbHblil 6anaHc VY1 IIK-2-B1
MIPOLIECCA U BBIXOJ TIK-6-31 IIK-6-
roaHoro. /JIex/ V1 IIK-6-B1

33 TemmnoBas paborta TIK-5-31 IIK-5- J1.1 KM3 K
MapTEHOBCKOM TMEYH. VY1 IIK-5-B1 JI1.2J12.1 M2
Crroco0b1 MHTEHCH(UKAITIH IK-1-31 [IK-1- | 313233
TEIUIOBOH paboTHI MeyH, V1IIK-1-B1
pacxo yCIIOBHOT'O TOILJIMBA. [TK-2-31 TIK-2-

Temnosoii 6ananc V1 IIK-2-Bl
rutaBku. /JIex/ TIK-6-31 I1K-6-
V1 IIK-6-Bl

34 Brinnaska ctanu B TIK-5-31 IIK-5- JI1.1J11.2 KM3,K
JIBYXBaHHBIX VY1 IIK-5-B1 213253 M2
CTAJICIUIaBUIIBHBIX arperarax. TIK-1-31 IIK-1-

Oco0eHHOCTH KOHCTPYKIIIH V1IIK-1-Bl
JIBYXBaHHBIX [TK-2-31 TIK-2-
CTaJICIUIaBUIIBHBIX arperaToB V1 IIK-2-B1
Y TEXHOJIOTHS BBITIIIABKH TIK-6-31 TIK-6-
ctany B HuX. CpaBHUTEJbHbIE V1 IIK-6-Bl
TEXHUKO-9KOHOMUYECKHE

MOKa3aTenn paboTs

MapTEHOBCKUX U

JIByXBaHHBIX meder. /Jlex/

35 Packucnenue, nerupoBaHue u [TK-5-31 TIK-5- J.1 KM3,K
MOTU(PHUIINPOBAHNE CTAIH. V1 IIK-5-B1 JI1.2J12.2 M2
["a3bl 1 HEMeTaNIM4YecKue TK-1-31 IIK-1- 212233
BKJIFOUCHUS B CTAJIH. V1 IIK-1-B1
O06paboTka MeTauIa B KOBIIIE ITK-2-31 TIK-2-

WHEPTHBIME Ta3amu. /JIex/ V1IIK-2-B1
TIK-6-31 IIK-6-
VY1 IIK-6-Bl

3.6 O6paboTka cranu [TK-5-31 TIK-5- JI1.1 KM3,K
paduHIPOBOYHBIMH V1IIK-5-Bl JI1.2J12.2 M2
cMmecsaMu. BakyymHas IK-1-31 IIK-1- | 3212233
00paboTKa CTajau B VY1 IIK-1-B1
KoBiue. /Jlek/ IK-2-31 TK-2-

V1 IIK-2-Bl
TIK-6-31 IIK-6-
VY1 IIK-6-B1

3.7 Pacuer xonmuecTBa TBepABIX [TK-5-31 TIK-5- JI1.1 KM3,K
OKHUCJIUTEJEH B 3aBATIKY V1 IIK-5-B1 JI1.2J13.3 M2
MapTEHOBCKOU MEYH MpU TIK-1-31 TIK-1- 2132533
CKpan-pyJaHOM Y1 IIK-1-Bl
nporecce. /TIp/ TK-2-31 TIK-2-

V1 I1IK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1

3.8 Pacuer pacxona TIK-5-31 TIK-5- J.1 o opme KM3,K
(heppocmnaBoB asst V1IIK-5-B1 JI1.2J13.3 "TexHoMO0TUsA M2
PACKHUCIICHUS U JICTHPOBAHHMSI ITK-1-31 TIK-1- 213253 POOJIIEMHOTO
cramu. /TIp/ V1 IIK-1-B1 oOyueHus"

TK-2-31 TIK-2-
V1 IIK-2-Bl
I1K-6-31 IIK-6-

V1IIK-6-Bl




39 KonTpomnsHas pabota 7 1 [K-5-31 TIK-5- KM2
Ne2. /TIp/ V1 IIK-5-B1
ITK-1-31 IK-1-
V1TIIK-1-Bl
[K-2-31 TIK-2-
V1 IIK-2-B1
TTK-6-31 TIK-6-
V1 IIK-6-B1
3.10 |M3yuenue ycrpoiicTBa u 7 2 TIK-5-31 IIK-5- J1.1 o ¢opme PS5
paboThl MAPTEHOBCKOTO LIeXa VY1 IIK-5-B1 JI1.2J13.2 "I'pynmoBas
OAO «Ypainbckas IK-1-31 [IK-1- | 313233 pabora"
ctanby. /J1ab/ V1IIK-1-B1
ITK-2-31 TIK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
3.11 |[Wmuranuonnoe 7 2 TIK-5-31 TIK-5- J.1 o opme P6
MOJIEITMPOBAaHKE TIpoIiecca VY1 IIK-5-B1 JI1.2J13.2 "KommnbGroTep
00paboTKH CcTaH Ha arperaTe MK-1-31 TIK-1- | 212233 HBII
JIOBOIKH cTaju. /J1ab/ V1 IIK-1-B1 umuTarop"
IMK-2-31 TIK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-B1
3.12 | W3yuenue GheppocruiaBos, 7 3 ITK-5-31 TIK-5- J1.1 o ¢opme P7
MIPUMEHAEMBIX IIPH V1 IIK-5-B1 JI1.2J13.2 "I'pynnoBas
PACKHUCICHUU U JIErMPOBaHUU [K-1-31 TIK-1- | 313233 pabora"
cranu. /J1a6/ V1IIK-1-B1
IMK-2-31 TIK-2-
V1 IIK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-B1
3.13 [IloaroroBka K KOHTPOJLHOM 7 10 [TK-5-31 TIK-5- J.1 KM2
pabote Ne2 /Cp/ V1 IK-5-B1 JI1.2J12.1
TIK-1-31 TIK-1- B) )
V1IIK-1-B1 313233
I1K-2-31 TK-2-
V1 IIK-2-Bl
IIK-6-31 IIK-6-
VY1 IIK-6-B1
3.14 |IloaroroBka K SK3aMEHY 10 7 24 [TK-5-31 TIK-5- J.1 KM3
mucturuaae /Cp/ V1 IIK-5-B1 JI1.2J12.1
TK-1-31 IIK-1- 2.2
V1 IIK-1-B1 313233
IK-2-31 IK-2-
V1 T1IK-2-Bl
[IK-6-31 IIK-6-
V1 IIK-6-B1
3.15 [Dx3amen no 7 36 KM3
IUCIUIUIAHE /DK3aMeH/
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoHTpoJibHbIe MeponpusTHs (KOHTPOJIbHAN PadoTa, TeCT, KOJJIOKBUYM, 3K3aMeH U T.N), BONMPOCHI IJIf
CaMOCTOSITe/IbHOH NOATOTOBKH
Kog KonTponbHoe zgorffjfgdme B
KM MepOpHATHE It pBI OTIPOCHI JIJISI TOJITOTOBKHU

KOMIIETEHIINI




KM1

KontponbHas
pabora Nel

IIK-5-31;I1K-5-
V1;I1K-5-B1;I1K-1-
3L;IIK-1-V1;IIK-1-
B1;I1K-2-31;I1K-2-
V1;,IIK-2-B1;I1K-6-
31;IIK-6-Y 1;I1IK-6-
Bl

Teopernueckue BOIIPOCH! K KOHTPOJIBHOH pabote Nel

L. Mertamnypruu CTajad U OCHOBHBIE TEPUOABI €€ PA3BUTHS.
Knaccudukanus craneit mo crioco0y Ipon3BOACTBA, 0 HA3HAYCHHIO,

10 Ka4ECTBY CTAJIH, II0 XUMUYECKOMY COCTaBY U IO CTENIEHU
PaCKUCICHHOCTH.

2. Hcrounnkn oOpa3oBaHHs U pOJib 1IUIAKa B CTaJETIaBUIIBHBIX
nporeccax. OOmye IPUHINIIE YCTAaHOBICHHUS ONTHMAIBEHOTO
LIJIAKOBOT'O PEXKKUMA ILIaBKU.

3. CBoiicTBa CTasIeIUIaBUIBHBIX LITAKOB M MX BIMSHHE Ha
IUIaBKY.
4. OxwucneHue yriepoaa: poib, BIMSHHAEC Ha CBOMCTBA CTalH,

OCHOBHBIE PEaKIMU OKUCIIEHHsI. MMHUMaJIbHOE OCTATOUHOE
CoJiep>KaHuE YIIIEepoAa B CTalIH.

5. BnusHue napaMeTpoB cTaleIUIaBUIBHOIO IIpoLiecca Ha
CKOPOCTh OKHCIeHHE yraepoaa. OCHOBBI CHHXPOHU3AIMHU IIPOLIECCOB
00e3yriepoXxuBaHys 1 HarpeBa MeTaja.

6. IToBeneHne KpeMHUS B CTAJCIUIABIIIBHBIX IPOIECCax:
OCHOBHBIE PEaKIIUH, OCTATOYHOE COJCPKaHNE KPEMHHUS U €TO BIHSIHUE
Ha CBOICTBA CTaJIU

7. OKHCIICHHE ¥ BOCCTAaHOBJICHHE MapraHua: OCHOBHbIC
PEaKITiH, OCTaTOYHOE COAEPKAHNE MapraHIia U €ro BIUSHHIE Ha
CBOIfCcTBa CTanH, JOCTIKEHHUE 3aJaHHOTO COJIePKaHUS MapraHIla

8. OkwuciieHre 1 BOocCTaHOBIEHHE (ocopa: OCHOBHBIC PEaKIUH
1 ocoOeHHOCTH edocdopanii B OCHOBHBIX M KHCITBIX IIpoIieccaXx,
ycnous aedochopanuu u Biusaue Gocdopa Ha CBOHCTBA CTATH.

9. VY naneHue cepbl B CTaJeIIaBUIIbHBIX TPOLIECCax: OCHOBHbBIE
peaKuuy 1 yCJIoBHS iecyIb(ypary, BIUSHUE CEPbl Ha CBONHCTBA
CTaJIH.

10. [ITnxTOBBIE MaTepUAIBl CTANCIIIABUIBHBIX MPOIECCOB U
TpeOOBaHMs K HUM (Ha IPUMEpPE LIHUTHI ISl KUCIOPOIHO-KOHBEPTEPHOM
TIJTABKH).

11. Pa3BuTHe KOHBEpTEPHOrO crocoba MPOM3BOJICTBA CTANH.
Bbeccemeposckuii, TomacoBckuid ITpoLecchl M UX COBEPILIEHCTBOBAHUE.
12. VY CTpoicTBO KHCIOPOAHOrO KoHBepTepa. OCHOBHBIE
IapaMeTpHl, ONIPEAEIIOMIe BO3MOXHOCTE PabOTHI KOHBepTepa 0e3
BBIOPOCOB.

13. VYerpoiicTBO KHCIOpOAHOTO KoHBepTepa. PyTepoBKa

KOHBEpTEpa: YCIOBUS CIIyKObI, TpeOOBaHUS, MATEPHAIIBI, CTOMKOCTD U
CTIIOCOOBI IPOATIEHHS CPOKa CITyKOBI.

14. TexHonornyeckue onepanuu KUCIOPOJHO-KOHBEPTEPHOU
TUIaBKH C BEpPXHEH nopadell JyThs U X COAEpIKaHHE.
15. TexHonornueckue onepanyy KUCIOPOJHO-KOHBEPTEPHOH

TUIABKH C BEPXHEH nopadeil JyThs ¥ BapUaHThI KOPPEKTUPOBKHU IIIABKU
M0 XUMUYECKOMY COCTaBYy U TeMIIepaType.

16. B3aumMoneiicTBue KUCIOPOAHON CTPYH C KUIKOM BaHHOH
IIpU BEpXHEH U TOHHOM noaaye kucinoposa. CTpyKTypa peakmOHHON
30HBI U IIPOLIECCHI, TPOTEKAIOIIHE IPH MPOIYBKE.

17. ITapameTpsl TyThEBOrO peKUMa KHUCIOPOJHO-KOHBEPTEPHOMN
TUTABKH U WX BIMSHHE HA ITOKA3aTEIH TUIABKH.

18. ITapameTps! IUIaKOBOTO PEXMMa U TPeOOBaHUS,
HpenbsBIsEMbIE K IILTaKy KACIOPOIHO-KOHBEPTEPHOTO MpoIiecca.

19. Ycnous (GOpMHUPOBAHMS IIITAKA W IUIAKOBBIH PEKIM
KHCIJIOPOTHO-KOHBEPTEPHON TIJIABKH.

20. [ToBenenue sxene3a M €ro MOTEPHU MpPU KUCIOPOIAHO-
KOHBEpPTEPHOH MiaBke. Beixoa rogHoro.

21. [ToBeneHne cOCTaBIAIONIMX YyryHa IpPU MPOAYBKE MeETaia
KHCIIOPOJIOM.

22. Oxnaxaaromue A00aBKU TPU KUCIOPOIHO-KOHBEPTEPHOM
TUTABKE, MX IIPEUMYIIECTBA M HeNOCTaTKH. CrIOCOOBI MOBBIMICHHUS T0TN
JIOMa B METAJUITMYECKON MINXTE KHCIOPOIHBIX KOHBEPTEPOB.




KM2

KontponbHas
pabota Ne2

IIK-5-31;I1K-5-
V1;I1K-5-B1;I1K-1-
3L;IIK-1-V1;IIK-1-
B1;I1K-2-31;I1K-2-
V1;,IIK-2-B1;I1K-6-
31;IIK-6-Y 1;I1IK-6-
Bl

Teoperuueckue BOIIPOCHI K KOHTPONBHOI paboTe No2

1. OTan4us CKpar-KUCIOPOAHOTO OT CKPAI-PYAHOTO M APYTHX
BapHaHTOB MapTEHOBCKOT'O TIPOIIEcca.

2. YCTpoiicTBO U CYIIHOCTH pabOTHI ABYXBAHHOTO
CTaJIeIUIaBUIILHOTO arperaTa.

3. [ToBeneHne KpeMHUSI M MapraHiia B MApTCHOBCKOH IIIIaBKE.
4. [IlmakooOpa3oBaHne ¥ MITAKOBBIA PEKUM MapTEHOBCKOI
TUIaBKH.

5. OCHOBHBIC NIPUXOAHBIE Y PACXOJHBIE CTAThH MAaTEPUAIBHOTO
1 TETUIOBOTO OAJIaHCOB KUCIOPOIHO-KOHBEPTEPHOI! MITABKH.

6. Temnoast pabora (TeruoBast Harpyska u KI1J]
UCIIOJIb30BaHMS TOIUIMBA) U OTOIUICHHE MapTEHOBCKHX Meveit

7. OCHOBHBIE NIEPHObI MAPTEHOBCKOH IUIaBKM M MX 3HAYCHHUE
8. OCHOBHBIE Pa3HOBHIHOCTH (BapHaHTHI) MapPTEHOBCKOTO

mpolecca: pyAHBIH, CKpan-pyaHbIH mpolecc, CKpan-Ipouece 1 CKparn-
yroJbHBIN MapTEeHOBCKUIT nporecc. Mx XapakTepucTHKa.

9. OCOOEHHOCTH MapTEHOBCKOTO ITpOIIecca: HEAOCTATOK TeIra
mporecca, XapakTep aTMoc(epsl, yaacTue B IpoIecce nuiaka u
MOANHBL.

10. HasnadeHne u ycTpOHCTBO KOHCTPYKTHBHBIX 3JIEMEHTOB
MapTEHOBCKOI1 Ieur: pabodee IMPOCTPAHCTBO, TOJIOBKH, IIUTAKOBUKH,
pereHeparopsl, 60poBa

11. [IpuHnmn paboThl MAPTEHOBCKOHN TMe4H. Y CTPOMCTBO
MapTEHOBCKOH ITedn

12. TexHonorus IUIaBKU CTalIM B IByXBaHHBIX II€4aX: OCHOBHBIE
TEXHOJIOTHYECKHUE OMEePaLiH U UX COBMEIIECHHE

13. IepeuncnuTe OCHOBHBIE NEPHOIBI MAPTEHOBCKOW TUIABKH.
ITonpo6HO M3II0XKHUTE ComepKaHNe ONEPAIIHH O 3aBaJIKe TBEPIBIX
MIMXTOBBIX MaTE€PUAJIOB U UX IIPOTPEBY.

14. Ilepeuncnute OCHOBHBIE MEPUOBI MAPTEHOBCKON IUIABKH.
IMToxpoOHO M3MOXKATE COIepKAHIE ONEePAIIH TIaBICHIS U JOBOAKH.

15. OnpezneneHus pacxona TBEPAbIX OKUCIUTENEH B 3aBaJIKy IIpU
CKpan-pyAHOM MapTEHOBCKOM Ipolecce 0e3 MPOIYBKU KHCIOPOAOM.
16. Pa3BuTHE KOHBEpPTEPHOrO criocoba MPOM3BOJCTBA CTANN.
BbeccemepoBckuii porecc.

17. OcHOBHBIE (DAKTOPBI, BIUSIONINE HA PACXOJ TBEPIBIX
OKHCIIUTENEH B IEpUO/] 3aBAJIKU CKpaI-pyJHOTO MapTEHOBCKOTO
mpolecca.

18. IIpeumymiecTBa U HEJOCTATKH KUCIOPOIHBIX IIPOLIECCOB C
BEpXHEH M JOHHOW ITpOoAyBKOH KuciopoaoM. [lepeuncnure BapuaHThl
KOHBEPTEPHBIX IPOLIECCOB ¢ KOMOMHNPOBAHHOM IPOJYBKOI U 1aiiTe nx
KPaTKyIO0 XapaKTEePUCTHUKY.

19. OcCoOeHHOCTH MPOBENEHUS CKPAI-KUCIOPOJHOTO BapHaHTa
MapTEHOBCKOI'0 Mpolecca.

20. Bnmstaue pa3nudHBIX (aKTOPOB Ha pacXoj JIoMa MpH
KHCIJIOPOTHO-KOHBEPTEPHON IIIaBKeE.

21. OnumuTe TEXHOJIOTUIO IJIaBKU CTAllM B JIByXBAaHHBIX I€4ax:
OCHOBHBIE TEXHOJIOTHYECKUE ONIEPALIMU U UX COBMELICHHE.

22. IIpeumymiecTBa U HENOCTATKU KUCIOPOIHBIX IIPOLIECCOB C

BepXHEH u JOHHOH MPoayBKOH KUCIOopoaoM. OCOOEHHOCTH TEXHOIOTUU
KHCJIOPOIHO-KOHBEPTEPHOH IJIABKH C JOHHOM Mojauei qyThsl.




KM3

DK3aMeH

IIK-5-31;I1K-5-
V1;I1K-5-B1;I1K-1-
3L;IIK-1-V1;IIK-1-
B1;I1K-2-31;I1K-2-
V1;,IIK-2-B1;I1K-6-
31;IIK-6-Y 1;I1IK-6-
Bl

TeopeTnueckre BOIPOCH! SK3aMEHAIIMOHHBIX OUJIETOB:

1. Knaccugukarus cranei mo crnocody mpou3BOICTBa, IO
Ha3HAYCHHMIO, TI0 KQUECTBY CTaJIH, TI0 XUMHYECKOMY COCTaBY H O
CTETIeHN PACKUCICHHOCTH.

2. Hctounnky 0oOpa3oBaHHs W POJIb NUIAKA B CTANCILIABUIBHBIX
npoueccax. OOmye MPUHIUIIBI YCTAaHOBJICHUS ONTHMAIEHOTO
[IJTAKOBOTO PEXKUMA TIABKH.

3. MexaHU3MbI OKHCIUTETBHOTO paMHUPOBAHUS B
CTaJIeIUIaBUIIbHBIX MTPOLIECCAX.
4. OKHCIIeHHEe YIIepoaa: poilb, BIMSHIE HA CBOWCTBA CTAlH,

OCHOBHBIE PEAKIIUH OKHCIICHNS 1 MUHIMAJIEHOE OCTaTOYHOE
cofiepXaHue yriaeposa B CTaMH.

5. BnusHue mapaMeTpoB CTalelIaBUIBLHOIO Mpolecca Ha
CKOpPOCTB OKHCIICHHE YTIepoaa.

6. OCHOBBI CHHXPOHH3AI[HH IPOIIECCOB 00€3yTrIepOKUBAHUSI U
HarpeBa MeTaJia.

7. IToBeneHne KpeMHUS B CTAJCIUIABIIIBHBIX IPOIECCax:
OCHOBHBIE PEaKIIUH, OCTATOYHOE COJCPKaHNE KPEMHHUS U €TO BIHSIHUE
Ha CBOMCTBA CTaJIH.

8. IloBenenne Maprasia B CTalleNIaBUIIBHBIX MPOLIECCAX:
OCHOBHBIE PEaKIIH, OCTaTOYHOE COJCPKaHNEe MapTaHIa U eTo BIIISHUC
Ha CBOIfCTBa CTalH, HOCTIKEHUE 3alaHHOTO COJCPIKaHUs MapraHIa.

9. INToBenenne docdopa B cranemIaBUIbLHBIX IPOLECcCax:
OCHOBHBIE PEaKIINH U 0COOCHHOCTH edocdopanii B OCHOBHBIX 1
KHCIIBIX TIpoIieccax, ycinoBus nedocdoparun u Bausaue Gocdopa Ha
CBOICTBA CTaJIU.

10. VYnanenue cepsl B CTaleIUIaBUIbHBIX MPOLECCAX: OCHOBHBIE
PEaKITNH M yCIOBHSA IeCcyIb(ypaIiui, BIUSHAE Cephl Ha CBOMCTBA
CTaJH.

1. PazButne koHBepTEpHOrO criocoba MPOU3BOJICTBA CTANH.
TomacoBckuii nmporiecc.

12. Pa3BuTHe KOHBEpTEPHOrO crocoba MPOM3BOJICTBA CTANH.
Beccemeposckuii nporecc.

13. VY CTpoicTBO KHCIOPOAHOrO KoHBepTepa. OCHOBHBIE
IapaMeTpHl, ONIPEAEIIOMIe BO3MOXHOCTE PabOTHI KOHBepTepa 0e3
BBIOPOCOB.

14. VYerpoiicTBO KHCIOpOAHOTO KoHBepTepa. PyTepoBKa
KOHBEpTEpa: YCIIOBHUS CITy>KOBI, TpEOOBAHUS, MaTepHAaJIbl, CTOMKOCTh
CTIIOCOOBI IPOATIEHHS CPOKa CITyKOBI.

15. [IIuxTOBBIE MaTEepHaIbl KMCIOPOJHO-KOHBEPTEPHOM IJIaBKH.
TpeboBaHus K KOMIIOHEHTaM METaUIOIIMXTHI.

16. [IuxToBBIE MaTEpUAbl KUCIOPOAHO-KOHBEPTEPHOM IUIABKH.
TpeboBanus k ¢arocam.

17. [ITuxTOBBIE MaTEpUABl KUCIOPOAHO-KOHBEPTEPHOH IUIaBKH.
TpeOoBaHUS K OKHCIUTEISIM.

18. TexHonornueckue onepanyy KUCIOPOJHO-KOHBEPTEPHOI
IJIaBKU C BEpXHEH Mojadel AyThsl U UX COZEpKAHUE.

19. TexHonornueckue onepanuy KHCIOPOAHO-KOHBEPTEPHOM

IJIaBKHU C BEpXHEH Mojadeil 1yThsl M BApUAHTHI KOPPEKTUPOBKHU TIABKU
10 XUMHUYECKOMY COCTaBY M TEMIIEpAType.

20. B3anmopeiicTBre KUCIOPOIHON CTPYH C KUAKON BaHHOU
MIpY BEpXHEH M IOHHOM nojaye kucioponaa. CTpyKTypa peakmOHHON
30HBI U MIPOLIECCHI, TPOTEKAOIIUE ITPU MPOTYBKE.

21. [TapameTpsl AYTHEBOTO PEKUMA KHUCIOPOJHO-KOHBEPTEPHOM
IUTaBKU U UX BIIMSIHUE HA TIOKA3aTENH MJIaBKHU.

22. [ToBeneHne cOCTaBIAIONIMX YyryHa IpPU MPOAYBKE MeETaia
KHCIIOPOJIOM.

23. [TapameTpsl 1IIAKOBOTO peXuMa U TpeOOBaHUS,
TpeIbsIBIsIEMBIE K IIUTaKy KACIOPOIHO-KOHBEPTEPHOTO TIPOIIecCa.

24. YcnoBust GopMHUpOBaHHS MIJTAKA M IITAKOBBIH PEXUM
KHCJIOPOIHO-KOHBEPTEPHOH IJIABKH.

25. JlnHamuKa nutakooO0pa3oBaHUS B XO/¢ KOHBEPTEPHOM
TUTABKH.

26. [ToBenenue xene3a u €ro MOTepu NpU KUCIOPOAHO-
KOHBEPTEPHOI Iu1aBke. BbIxon rogHoro.

27. [NepeuncnuTe NPUXOIHBIE M PACXOIAHBIC YaCTH TEIIIOBOTO

GaraHca KUCIOPOJHO-KOHBEPTEPHOH IIITABKU C BEPXHEH MPOIYBKOH.
28. Oxnaxxaaromue 100aBKU MPU KUCIOPOAHO-KOHBEPTEPHOM




IUTaBKU, UX IPEUMYIICCTBA U HEAOCTATKH.

29. OCHOBHbBIE TIPUXOTHBIE M PACXOAHBIE CTATbH MaTEPHATHLHOIO
1 TEIUIOBOTO 0AJIaHCOB KUCIOPOIHO-KOHBEPTEPHOM TIABKH.

30. Cr0co0BI MOBLIIIEHHS JOIU JIOMa B METAZIMYECKOM IIHMXTE
KUCIIOPOIHBIX KOHBEPTEPOB.

31. Bnusinue pasianyHbIX (HaKTOPOB HA PACXoJ JIOMa TpU
KHCIIOPOTHO-KOHBEPTEPHOM TIaBKE.

32. IIpeumyniecTBa U HEJOCTATKU KHUCIOPOIHBIX IIPOLIECCOB C

BEpPXHEHN U TOHHOW MpoayBKoU kuciopogoMm. [lepeuricnnre BapuaHThl
KOHBEPTEPHBIX IPOIECCOB ¢ KOMOMHUPOBAHHOW TIPOYBKO 1 TalTe UX
KpaTKYyIO XapaKTEepPUCTHUKY.

33. [Ipeumy1ecTBa U HEOCTATKH KUCIOPOIHBIX IIPOLIECCOB C
BEPXHEW M JOHHOM MPOTYyBKOH KHUCIOPOJOM.

34. KoHCTpYKTHBHBIE 0COOCHHOCTH KOHBEPTEPOB C JOHHOH
IIPOYBKOM.

35. OCOOEHHOCTH TEXHOIOTHU KHCIOPOIHO-KOHBEPTEPHOI
TUIABKH C IOHHOM Mojayert 1y Thsl.

36. Ilepedncnure NpUXOAHBIE U PACXOIHBIE YACTH

MaTepUaIbHOro OalaHCca KHCIOPOAHO-KOHBEPTEPHOIT IIABKH C BEPXHEH
MPOYBKOH.

37. [MpuHII paboThl MAPTEHOBCKOM TEUH.
38. YeTpoiicTBO MapTEHOBCKOM IIEUH.
39. Oco0eHHOCTH MapTEHOBCKOTO MPOIIecca: HEOCTATOK Terlia

Hporiecca, XapakTep aTMOC(EpEI, yJacTHe B IIPOLECCE IIUTAKa H
MOAWHEL.

40. OCHOBHBIE Pa3HOBUAHOCTU (BapHaHThI) MAPTEHOBCKOTO
npolecca: pyAHbIN, CKpan-pyaHbIi Mpolecc, CKpan-IpoLece 1 CKparn-
YTOJIbHBII MapTeHOBCKUH npoluece. X xapakTepucTuka.

41. Haznauenue u yCTpOHCTBO KOHCTPYKTHBHBIX 3JIE€MEHTOB
MapTEHOBCKOM Ie4H: pabodee IPOCTPaHCTBO, TOIOBKH, IINIAKOBUKH,
pereneparopsl, 60poBa.

42. OCHOBHBIE TIEPHOMbI MAPTEHOBCKOW IUIABKU U UX 3HAYCHUE.
43. [lepeuncnuTe OCHOBHbBIE MEPUOIBI MAPTEHOBCKON TUIABKU.
[Topo6HO U3TOKHUTE COZEPKAHKE ONEPALINH 10 3aBAJIKE TBEPIBIX
MIAXTOBBIX MaTEPUAJIOB M MX IIPOTPEBY.

44. Ilepedncnure OCHOBHBIE NEPHUOBI MAPTEHOBCKOM IUIABKU.
[TonpoOHO U3I0KUTE CONIEPKaHKE ONepaLii IIABICHHS U JIOBOAKH.

45. OnpeneneHus pacxona TBEPAbIX OKUCIUTENEH B 3aBaJIKy IpPU
CKpan-pyAHOM MapTEHOBCKOM IIpornecce 0e3 MPOIYBKH KHCIOPOIOM.

46. OcHOBHBIE (aKTOPBI, BIUSAIOUINE Ha PACXOA TBEPIBIX
OKHCIIUTENEH B TIEPUO]], 3aBANIKH.

47. OTnuuus CKpan-KUCIOPOAHOIO OT CKPaI-pyAHOro U JPYTUX
BapHAHTOB MAapTEHOBCKOTO IIpoLecca.

48. Oco0eHHOCTH TIPOBE/ICHUST CKPAI-KUCIIOPOJAHOTO BapHaHTa
MapTEHOBCKOT'0 Iporiecca.

49. IloBeneHue KpeMHUs U MapraHia B MapTEHOBCKOH ILIaBKE.
50. [[InakooOpazoBaHue M HUIAKOBBI PEKUM MapTEHOBCKOM
TUIaBKH.

51. TermoBast pabora (TeruroBas Harpyska u KI1/]
UCTIONB30BAHUS TOILUIMBA) U OTOIUICHHE MapTEHOBCKUX Ieuei

52. YCTpOHCTBO M CYHIHOCTH pabOThI IBYXBaHHOTO
CTaJICTUIAaBHJIBHOTO arperara.

53. TexHonorus IUIaBKU CTalIM B IByXBaHHBIX II€4aX: OCHOBHBIE
TEXHOJIOTHYECKUE OMEPALUH U UX COBMEILEHHUE.

54. IepeuncnnTe TEXHONOTMHM KOBIIEBOH 0OpabOTKHU CTaNM.
ITonpo6HO M3110KHUTE CLIOCOOB! PACKHUCIICHHS CTAIIH.

55. INepeuncnuTe TEXHOIOTUU KOBIIEBOH 00pabOTKU CTaH.
[Tonpo6HO U3I0KHTE CIIOCOOB! yAalICHHS BOJOPOAA M a30Ta U3 CTaJIH.
56. [NepeuncnuTe TEXHOIOTUH KOBIIEBOH 00pabOTKU CTaIH.

Ykaxute MpUUuHBI 00pa30BaHMUsI HEMETAITMUECKIX BKIIOUSHUH B
CTaJli U CIIOCOOBI OOPHOBI C HUMHU.

57. IepeuncnuTe TEXHOIOTHMH KOBIIECBOH 0OpaOOTKH CTAaJH.
IMToxpoOHO M3MTOKATE TEXHOJIOTHIO IPOTYBKH METaJlla HHEPTHBIM
ra3oM.

58. IepeuncnnTe TEXHONOTMH KOBIIEBOH 0OpPaOOTKH CTaNM.
IMToxpoOHO M3MOXKATE CIIOCOOB! 00PaOOTKH MeTallla BAKyYMOM.
59. INepeuncnuTe TEXHOIOTUU KOBIIEBOH 00pabOTKU CTaH.

TTonpoOHo M310XKKUTE BapuaHTHl 00pabOTKH CTaIM CUHTETUIECKUMHU




HITaKaMH, TBEPBIMH IITAKOBBIMU CMECAMH U ITOPOLIIKOOOpa3HBIMU

MaTrepHallaMy.

60. [NepeuncnuTe TEXHOIOTUH KOBIIEBOH 00pabOTKU CTaH.
Ionpo6HO M3/10KHUTE TEXHOIOTHIO KOMIIEKCHOI 00paboTKU CTau.

5.2. Tlepedenn paGoT, BBINOJIHAEMBIX N0 AUCHHUILTHHE (

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

Kox Haspanue IIpoBepsiemble
WH/IUKaTOPbI Copneprxanue paboTbl
pabotel pabotsl .
KOMITETEHIIN I
P1 Beinonuenue u ITK-5-31;11K-5- Borpocs! 1yist 3amuThl KypcoBoid paboThI:
3aIuTa KypcoBoi YI;IIK-5-B1;IIK-1- | 1. JlaiiTe onpenenenue craim
paboTHI 10 TeMe 31L;IK-1-YI;IIK-1- | 2. Vkaxknte QyHKINE OCHOBHOTO CTAJEIUIABHIBHOTO IILIAKA.
«Texnonorus u B1;IIK-2-31;1IK-2- | 3. [lepeuncnuTe cBoicTBa IITaKa U CIIOCOOBI BHIPAKEHHS
pacyer TIaBKu V1;IIK-2-B1;I1K-6- | o0CHOBHOCTH.
CTaJIN B 3L;IIK-6-Y1;I1IK-6- 4. Kak Ha mpakTHKe OIEHHBAIOT OKHCIHUTEIBHYIO CIIOCOOHOCTD
KHCIIOPOJHBIX B1 (OKHCIIEHHOCTB) IITaKa?
KOHBEPTEPAX» 5. Hackoabko NONTHO OKHUCIseTCS KPEMHUI METaJIOIUXTH B
YCIIOBHSX OCHOBHOT'O CTaJICIIaBIIIBHOTO ITporecca?
6. Kakne TpeOoBaHMS IPETBABIAIOT K COCTaBY HIIAKY UIS
yaanenus gocdopa u3 merauia?
7. Kakue TpeOoBaHus NpenbsaBISIOT K COCTaBy LUIAKY VIS
yIaJICHUS cephl U3 MeTaia?
8. JaiiTe onpeneneHne «KJI1acCUYECKOr0» KUCIOPOIHO-
KOHBEPTEPHOI0 Ipoliecca.
9. Uem onpezensieTcsi pacxo]] KUCIOPOAHOTO AyThs Ha
IIPOBEJCHUE KOHBEPTEPHOH II1aBKU?
10. Korna u ¢ kakoil Lenpio IpoBOIAT PACKUCIECHHE CTalu?
11. Yem onpenensercs: pacxol METALIMYECKOIO JIOMA Ha IUIABKY
CTaJIM B KHCIIOPOTHOM KOHBepTepe?
12. B kakoil nepuoj niuaBK, U KaKoe TOILUIUBO UCIOJIb3YeTCs
IIPY BBITUIABKE CTAJIM B KUCIIOPOAHOM KOHBEpTEpEe?
13. [NepeuncnuTe MPUXOIHBIE M PACXOIHBIC CTATHH TEIJIOBOTO
GaaHca KHCIOPOTHO-KOHBEPTEPHON IIJIABKH.
14. [lepeuncnuTe NPUXOJHBIE U PACXOIHBIE CTaThH TEMJIOBOTO
OayaHCca KUCIOPOJHO-KOHBEPTCPHOU IIIABKH.
15. [lepeuucnure cTaThu MOTEPH MACCHl METAJUIOMINUXTHI.
YKkaxuTte BETUUUHY BBIX0/1a TOTHOTO.
16. C Kakoii LEeNbI0 MCIONB3YIOT U3BECTh KOHBEPTEPHOH
riaBKe?
17. Ilepeuncnure napaMeTpsl JyTHEBOIO PEXUMA KOHBEPTEPHOI
TUTaBKU U UX BEIUYHHBL.
18. VYkakuTe MaBjcHUE AyThs IEpel COmiaMu B Gypmax
KOHBEPTEPOB U CKOPOCTH KUCIIOPOJHON CTPYH.
19. Kakyio OCHOBHYIO pOJIb BBIMTOJHSIET METAUTUIECKUI JIOM B
KOHBEPTEPHOM MaBke?
20. Bennuunaa pacxona JioMa Ha TUIaBKy M CIIOCOOBI €ro
TTOBBIMICHHUSI.
21. [Tonoxxenue QypmMbl B Ipoliecce MPOLyBKH BaHHBI U €€
KOPPEKTHUPOBKA
22. [epeuncnnTe ocHOBHEIE (haKTOPHI, KOTOPBIE HEOOXOIUMO

YUUTBIBATh [IPU PacyeTe pacxoja METAUIMYECKOr0 JI0Ma Ha MJIaBKY
CTanu B KOHBepTepe?

23. C Kakoil LeJIbI0 UCMOJB3YIOT OKAThIIU B KOHBEPTEPHOM
m1aBke?

24. Kak cnemgyer n3MeHHTh pacxoll METAIMUECKOTO JIoMa st
KOPPEKTHPOBKHU TpeOyeMoi TeMIepaTyphl METalla Ha BITyCKe?

25. OT uero 3aBUCUT IPONOJDKUTENBHOCTD NMPOIYBKU B
KHCJIOPOTHOM KOHBepTepe?

26. ITepeuncnuTe B NpaBUIIBHON MOCIIEIOBATEIBHOCTH
TEXHOJIOTHYECKHE OIeparlii KOHBEPTEPHOH ITIIaBKH.

27. IloBeneHue 31€MEHTOB METAIOUIMXTHI U YCIOBUS
IIAKOO0OPa30BaHusl B IEPHOJ] IPOYBKH.

28. IepeuncnnTe OCHOBHBIE YCIOBHS yaaneHus ¢ocdopa u3
MeTaila B IJTaK

29. Ilepedncnure OCHOBHBIE YCIIOBUS yJAJICHUs CEPBl U3
MeTajia B LIJIaK

30. OT yero 3aBUCHUT CTENEHb OKUCIICHUS MapraHlia B yCJIOBUSX

«KIJIACCHYECKOT'0» KHUCIOPOIHO-KOHBEPTEPHOTO TIporiecca’?




31. OT 4ero 3aBHUCHUT OKHCJIEHHS MapraHiia B YCIOBHSIX
KHCIIOPOIHO-KOHBEPTEPHOTO MPOIIEcca C JOHHON MPOTyBKOH?

32. OT 4Yero 3aBHCUT yJIENbHBIN pacxoi KUCIIOpoJa B
«KIJIACCHYECKOM)» BapHAHTE KUCIOPOIHO-KOHBEPTEPHOTO IPOIIECcCa H
KaKue BEITMYMHBI OH IPUHUMAET?

33. IepeuncnuTe mapaMeTpsl, OMpEAENAIONIE yIEIbHbIN
pacxoz KHCIOpoaa Ha TIIaBKy

34. Ipu xakoM ToNoXKeHU! (ypMbl HAYUHAIOT TTEPUOL
HPOJYBKH B «KJIACCUYECKOM) BapHaHTE KUCIOPOJHO-KOHBEPTEPHOTO
nporecca?

35. B kakux cirydasx OCyIIECTBISIOT H3MEHEHHE Pabodero
HONOXKEHUs! PypPMBI B IEPUOL MPOTYBKI

36. KaxoBbl moTepu Merajuia ¢ BBIHOCAaMU M BBIOpOCaMH B
KHCIIOPOTHO-KOHBEPTEPHOM TIporiecce?

37. KaxoBbl OTEpU Macchl METALIOMIUXTHI B «KJIACCHYECKOM)
BapUaHTE KUCIOPOIHO-KOHBEPTEPHOTO Mporiecca?

38. UYro HEOOXOAMMO YUHTHIBATh IPH ONPENENICHUH TpeOyeMon
TeMIIepaTypsl MeTajula Ha BEIITyCKe?

39. C Kakoil LeNpI0 UCTIONB3YeTCs IIaBUKOBBIN IINAT B
KHCIIOPOIHO-KOHBEPTEPHOM Tporiecce?

40. KakuM 00pa3zoM onpenenstoT MOMEHT OKOHYaHHS
HPOIYBKHU?

41. OT Kakux (akTOPOB 3aBHCHUT MPOAOIKUTEILHOCTh
IIPONYBKU?

42. B kaxoii meprox IpoxayBKH HaOM0OgaeTcs MaKCHMAaIbHAs
CKOPOCTb OKHCIEHHs yriepoaa?

43. Kak n3MeHseTca cCKOpocTh OKHCIIEHHs YIIIEpOAa B MEPHOJ
IIPONYBKU?

44. Kakue OCHOBHBIE TEXHOJIOTHYECKUX ITapaMeTpa MeTajula
JIOJDKHBI OBITh JOCTUTHYTHI B KOHIIE ITPOIYBKHU?

45. Kak cnemgyer n3MeHUTh pacxoJ JIoMa Ha IUIaBKY NpH
YBEIWYIEHUH PacyeTHOTO PACcX0oa TBEPABIX OKUCIHTENICH?

46. KakoBa crenens ynaneHus cepbl U3 MeTalljla Ipu
KHCIIOPOTHO-KOHBEPTEPHOM TIIABKE C BEPXHEN MPOAYBKOM?

47. KakoBa crenens ynanenus ¢ochopa u3 MeTauia mpu
KHCIIOPOHO-KOHBEPTEPHON IIABKE C BEPXHEH MPOLyBKOMH?

48. VkakuTe Kakoe KOIMYECTBO YIiepoja METaIOMUXThI
OKHCJIAICTCS 110 PEaKIMU HEIOJTHOTO TOPESHUS?

49. B kakux mpenenax M3MEHSIOT OCHOBHOCTH IIJIaKa B

P2

JlabopaTopHas
pabora:
Orpenenenue
MaKCHUMaJIbHOU
OKHCJICHHOCTH
METaJNINYECKON
BaHHBI IIPH €€
KHCIIOPOTHOM
padpUHUPOBAHUT

IIK-5-31;I1K-5-
V1;IIK-5-B1;I1IK-1-
3L;IIK-1-V1;IIK-1-
B1;I1K-2-31;I1K-2-
V1;IIK-2-B1;I1K-6-
31;IIK-6-Y 1;I1IK-6-
Bl

1 XuMuuecKkuil MOTeHIMaa KOMIIOHEHTA.

2 TepMmoauHaMHUYecKUe MapaMeTphl B3aUMOAEHCTBUS NEPBOTO
1 BTOPOTO IIOPSIKOB.

3 CBs13b KOd(puIIIeHTa aKTUBHOCTH M TTapaMeTpa
B3aUMOJIEHICTBHS.

4 BeIBoa pacyeTHOro ypaBHEHUS Ul ONpeeTIeHHs
PacTBOPUMOCTH KUCJIOPOJa B METAJUNINUECKON BAHHE CIIOXKHOIO
COCTaBa, HaXOAAIIelica B PABHOBECHH C OKCHIHON (ha3oil.

5 Bb160p cTaHAApTHOTO COCTOSHUS Al KOMIOHEHTA,
PAcTBOPEHHOIO B METAJUIMYECKOM U [IITAKOBOM PACILIaBaXx.

6 Koa¢dumueHT akTHBHOCTH KHCIIOpO/ia B
MHOTOKOMIIOHEHTHOM pacIlJIaBe Ha OCHOBE XKene3a.




P3 JlabopaTopHas IK-5-31;1IK-5- 1 Henp u 3agaun paboTHIL.
pabota Ne2: YI;IIK-5-B1;IIK-1- |2 [Touemy paGoTa MPOBOAMTCS METOJOM MOICIUPOBAHUS?
Wzyuenue npouecca |3LIIK-1-Y1I;IIK-1- |3 Kakne ruapoanHaMHUecKre CHIBI ONPENeNIIoT TIIyOnHy
B3aUMOJEHCTBUS BI;IIK-2-31;I1K-2- | o6pa3yrommeiics JIyHKH BHYTPH CTPYH F'a3a B KHUIKOCTH?
kucioponsou crpyu | Y I;IIK-2-B1;IIK-6- |4 Kakumu cunamMu MOXXKHO mpeHeOpedb Mpu MOJAETUPOBAHUHI
C )KHMJIKOW BaHHOMH 31L;IIK-6-Y 1;I1IK-6- | B3auMoneHCTBUS CTPY#i ra3a ¢ )KUIKOCThIO?
B1 5 OOBsICHUTE 3aBUCHMOCTD Pa3MEPOB JIyHKH OT BBICOTHI
(ypMBI HaJT BAHHOM M KOHCTPYKIUH (DyPMBL.
6 Kak BimsieT pexxuM NpoayBKH Ha papHMHUPOBOYHBIC
TIPOIIECCHI B KHCIIOPOIHOM KOHBepTepe?
7 PeaxunoHHas 30Ha MpU MIPOIYBKY B PEaIbHOM KHCIOPOJHOM
KOHBEPTEPE U €€ IIEMEHTHI.
8 Kakoit kpuTepuii HeOOX0AMMO OpaTh 3a OMPEICINIAIONIMNA MTPH
MOJIETTMPOBAHUN B3aUMOJICUCTBUS CTPYH rasa ¢ >KMJIKOCTBhIO?
9 [Touemy TpeOyercsi BUIOM3MEHEHUE H3BECTHOTO KPUTEPHUS
MOJIETUPOBAHUS B3aUMOJICHCTBUS ra30BbIX CTPYH C KUAKOCTHIO?
10 Kaxk ompenemnsiercst 1 KOHTPOIUPYETCS Pacxol ra3a B JaHHOM
pabore?
11 [Toyemy mpu 3agauax MOAETUPOBAHHUS HEOOXOIUMO
HaXOAWTH 3aBUCHMOCTH, B KOTOPBIX B KauecTBe (DyHKIUH ¥ apIyMEHTOB
¢urypupyiot 6e3pa3MepHbIC BETHINHEI?
12 Kakue BenmHUHHBI OOBIYHO HCHONB3YIOTCS B KAUeCTBE
apryMeHTa npu TuAPOJMHAMUYECKOM MOAEIUPOBAHUN?
13 Kakne ¢usmueckne BeMMUUHEI HEOOXOIMMO (PUKCHPOBATH BO
BPEMsI SKCTIEPUMEHTOB IPH BEIITOTHEHUH JaHHOH PaboTHI?
14 CKOJIBKO THIIOB (hypM HMCCIEAYIOTCS B 1a0OpaTOPHOIt
pabore?
15 Kakne TpeboBaHMA IO TeXHUKE O€30MaCHOCTH HEOOXOIMMO
COOMIOaTh PH BBIOIHEHUH PaOOTHI?
16 Kaxkue pacuersl BBINOJIHAIOTCS B JIaHHOW J1a00paTOpHOIA
pabore?
17 Kakne oCHOBHBIE KOHEUHBIC 3a7a4ll JOJDKHBI OBITH PEIICHBI
M0CJI€ TIOJHOTO BBIOIHEHHS paboThI?
18 Kakue ocHOBHBIE HEJOCTATKHU I'MIPOIUHAMUYECKOTO
MOZENHNPOBAHHSA METAJUTyPTHIECKHUX MIPOIIECCOB KaK HHCTPYMEHTA JIIS
P4 JlaboparopHas ITK-5-31;I1K-5- 1 [Topsmok 3arpy3ku HMIMXTOBBIX MaTE€pPHUaJOB B KOHBEPTED.
pabota Ne3: YLIIK-5-B1;IIK-1- |2 CTpyKTypa KOHBEPTEPHOH BaHHBI MEpen MPOLyBKOH.
Nmuranmonnoe 3LIIK-1-Y1;IIK-1- |3 W3meHeHue cpenHeil TeMiepaTypbl BAHHBI BO BpEMsl
MOJZEIINPOBaHUE B1;I1K-2-31;I1K-2- MIPOTYBKH.
npoayBku Metaiuia B | Y 1;11K-2-B1;I1K-6- CTpyKTypa MepBUYHON PEaKIMOHHOW 30HEI.
KHCIIOPOJTHOM 31;IIK-6-Y 1;I1K-6- CTpyKTypa BTOPHYHON PEaKIMOHHOHN 30HBI.

KOHBEpTEpE C
BEpXHEH nogauei
JIYThsl

Bl

Ponp razo-nuiako-MeTayuIMuecKOW 3MYyJIbCUU B KOHBEpPTEPE.
Y4acTKu MpeuMyLIeCTBEHHOTO OKUCIICHHS yIiiepojaa B
KOHBEPTEPHOI BaHHE.

4
5
6 CTpyKTypa KOHBEPTEPHOM BaHHBI B CEPENUHE IIPOLYBKH.
7
8

9 DaxTOpbI, ONPEIEISIOIINE OKUCIEHHOCTh KOHBEPTEPHOTO
HIIaKa.

10 Br16pocs! U3 KOHBEpTepa: NPUYUHBI UX BO3HUKHOBEHUS U
Mepbl 00pbOBI C HUMH.

11 SIBnenue "cBopaumBaHUA" 1UTaKa, €O MOCIEICTBUS U
CHOCOOBI YCTpaHEeHUSI.

12 Pacnpenenenue nprucafok HEMETAIIMYECKUX MATEpHATIOB IO
X0y TIPOJYBKH.

13 XapakTep U IPUYMHBI H3MCHEHHUS TOJIOXKEHHS (YPMBI IO
X0fy MpO—AyBKH.

14 JeiicTBus oneparopa sl MOBBIILIEHUS TEMIIEPATYPHI
MeTajuia.

15 JelicTBus oneparopa Ui CHU)KEHUSI COJEpKaHUs Cephl B
MeTae.

16 OnpeneneHue MOMEHTa OKOHYAHUS IPOJYBKH.

17 Kpurepun onTuManbHOCTU IEPUOAA IPOLYBKHU.




P5 JlabopaTopHas IK-5-31;1IK-5- 1 Uro Takoe M3MI0XKHUIIA, CIUTOK, JIUTasi 3aTOTOBKA?
pabota Ne4: YI;IIK-5-B1;IIK-1- |2 HazoBuTe OCHOBHBIE 3JIEMEHTHI MapTEHOBCKOW IMEYH U UX
Uzyuenne 3L;IIK-1-V1;IIK-1- | Ha3naueHue.
KOHCTPYKLIMU U BL;IIK-2-31;IIK-2- |3 HazoBure nepuonabl MapTEHOBCKOM IUIABKU U JalTe UX
npunnuna aeicreus | Y 1;IIK-2-B1;I1K-6- | xapakrepucTuky.
MapteHoBckoii reun | Y 1;11K-6-B1 4 TexHoornyeckue ornepamnuy MpH BBITYCKE U Pa3JIMBKe
TUTaBKH.
5 HazoBuTe OCHOBHBIE IPYy30BbIE IOTOKU MAaTEpUAIOB B
MapTEHOBCKOM IIEXE.
6 HazoBuTe OCHOBHBIC OT/EICHUS MapTEHOBCKOTO II€Xa U UX
Ha3HAuCHHE.
7 HazoBute ocHOBHOE 000pYAOBaHUE TJIABHOTO 3/1aHUS
MapTEHOBCKOI'O 11€Xa U €ro Ha3Ha4YeHHUeE.
P6 JlaboparopHast [TK-5-31;11K-5- 1 UTto Takoe pacKUCIIEHUE CTAd U C KaKOH 11eJIbI0 OHO
pabota NoS5: YI;IIK-5-B1;IIK-1- | mpoBonmutcs?
NmuraimonHoe 3LIIK-1-V1;IIK-1- |2 Uro Takoe JernpoBaHue CTaM U C KaKOH LIENIbI0 OHO
MO/ICITMPOBAHHE B1;IIK-2-31;I1K-2- | nmpoBoguTcs?
nporecca oopadorku | Y 1;I1K-2-B1;ITIK-6- |3 Kaxue packuciautenu UCIoNb3yIOTCS MIPH PACKUCICHUN
CTaJld Ha arperare 31;IIK-6-Y I;IIK-6- | kumsime, moayCIOKOHHON U CIIOKOHHOM cTau?
JIOBOJIKH CTaJln B1 4 Kaxkue ¢axTopsl BIUSAIOT Ha yrap 3J€MEHTOB IpU
packucienun?
5 Kakwue 3amaun pemnratorcst mpu 00pabOTKe MeTaia Ha
arperaTe JOBOJKHU?
P7 JlaGopartopHast MK-5-31;I1K-5- 1 Yro Ha3pIBaeTCs (eppociiaBaMH, AJIs YE€ro UX MPUMEHSIOT U
pabota Ne6: YI;IIK-5-B1;IIK-1- | kak momy4darot?
Nzyuenne S3LIIK-1-V;IIK-1- (2 Uro Takoe OCHOBHOW W BEIYyIIHMI JJIEMEHT B (peppocruiaBe u
(beppociiaBos, BL;IIK-2-31;IIK-2- | kakue Apyrue 3JeMeHThl B HEM coaepKaTcs?
MIPUMEHSEMBIX TIPH YI;IIK-2-B1;ITIK-6- |3 YTo Ha3bIBaETCS KOMIUIEKCHBIM (eppocIiiaBom?
PaCKUCIEHUH 1 3L;IIK-6-V1;IIK-6- (4 Uro Takoe nuratypa?
nerupoBanuu cranu [ Bl 5 Kakoii u3 crmaBoB siBisieTcs: peppoMapraniem,

teppocununu—eM (45%-HbM, 65%-HbIM, 75%-HBIM),
CHITMKOMaprasieM, peppomonnbdae"HOM, peppoXpoMoM,
METAJUTMIECKUM XPOMOM, METAJUTMIECKUM MapraHTIeM,
(dheppomonnbaeHoM, peppoBonbhpamoM, GpeppoBaHanEM,
dbepporuranom?

6 Kakwue cBoiicTBa npumaer craimu Mn, Si, Cr, Mo, W, V, Ti?




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (omlcalme 6I/IJ'IeTOB, TECTOB M T.l'l.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
HPOMCXOMT IIPU UCTIONB30BaHUH CIIEAYIOMNX 0053aTeNbHBIX (OPM KOHTPOIISL:

1). BeimonHeHne U 3ammTa 1a00paTOpHBIX paboT B BHJIE YCTHOTO OIIPOCa IT0 KOHTPOJIBHBIM BOIIPOCaM;

2). BemmonHeHre KOHTPOJIBHBIX padoT B MUCEMEHHOH opme no Omneram. Himxe mpencrasien obpaser Omnera Uit KOHTPOIBHOM
paboThI.

®denepanbHOe TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIFHOE YIPEKICHHE BEICIIETO IPOECCHOHAIEHOTO 00pa30BaHUs
HALIMOHAJIBHBIN MCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKU YHUBEPCUTET «MUCuC»

Hootpourkuit pumman

Kadenpa Metammypradeckux TEXHOJIOTHH ¥ 000pyIOBaHUS

KOHTPOJIbHAA PABOTA Ne 1

BUJIET Ne O

JucnunnuHa: «TeopHs U TeXHOIOTHs TIPOU3BOACTBA CTAIN

Hampasnenne nmoaroroskyu 6akanaBpos: 22.03.02 «Mertamryprus»

IIpoduns moaroroBku: «MeTauTyprust 4epHBIX METAIIOBY

dopma o0yueHus: OuHas

®dopma npoBeIeHNsT KOHTPOIBHOM PabOTHl: MHCEMEHHAS

1. Meramyprun cTai ¥ OCHOBHBIC IIEPHOJEI ee pa3BuTHs. Kimaccngukanus craneit mo crioco0y IpoN3BOACTBA, 110 HA3HAYEHHUIO,
0 KaYeCTBY CTaJIM, 10 XUMUYECKOMY COCTaBY U 110 CTEHEHU PACKUCICHHOCTH.

2. 3anaua. {1 yca0BHI OCHOBHOTO KUCIIOPOIHOTO KOHBEPTEPA ONPENEIUTh PACX0 KHCIOPOa Ha OKUCIEHUE KPEMHHUS UyryHa U
KOJIMYECTBO MMPOIYKTOB peaknnuy okucieHns1. CocTaB 4yTyHa M IpyTHe HeoOXOUMBIE JaHHBIC PUHATH CaMOCTOATENBHO. Pacuer
BecTH Ha 100kT uyryHa.

CocraBuin:

3aB. kagpenpoit MTuO A.H. lllanosasnos

IIpomexyTounas arrectanus mo Y /I ocymiecTBIsCTCs IPU HCIIOBb30BAHHUH CICAYIONIMX 00s3aTeNbHBIX (POPM KOHTPOJIS:

1). BeimosHeHHe U 3amyTa KypcoBoi paboThl B YyCTHOH (hopMe 10 KOHTPOIBEHBIM BOIIPOCAM U 3aJaHUSM, HJIH B BUJIC
KOMITBIOTEPHOTO TECTUPOBAHUS 110 TECTOBBIM 3a1aHisIM B cpeie LMS Canvas. TecTsl s 3auThl KypcoBOi paboTh
rerepupytotcs cuctemoir LMS Canvas u3 6aHKa TECTOBBIX BOTIPOCOB ¥ 3agaHuil. Tect coctouT u3 10 Teopernyeckux Bompocos (1
Gas 3a IpaBUIIBHBIN OTBET) U 2-X 3a7a4 (5 Oaya 3a NpaBUIIBHBIN OTBET). Bpemst mpoxoxaeHus TecTa OrpaHiuueHo - 20 MUHYT.
2). DKk3aMeH, KOTOPBIA MOXKET MPOBOJUTCS B YCTHOH (hopMe 1Mo OuiieraM, BKITIOYAIONTUM TEOPETUYSCKUE BOIIPOCHI M 33]1a4H,
OXBATHIBAIOIIME BCE pas3ziensl Y I, Win B TECTOBOH opMe 1Mo Te-CTOBBIM 3aqanusM B cpene LMS Canvas.

Huxe npeacrasien oOpaser 5K3aMEHAIIMOHHOTO OUJIeTa.

MUHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanumn

(hemepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE BBICIIEr0 00pa30BaHHs

«HanuonaneHbIN HccnenoBaTeIbCKU TexHonornueckuil yausepeutetr «MUCuCy»

HOBOTPOMIIKUI ®UITUAIT

Kadenpa merammyprudeckux TEXHOIOTHI U 000pyIOBaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0

Jucuumuinza: «Teopust 1 TEXHOIOTUS TPOU3BOJCTBA CTAIIIDY

Hampaienne moarorosku 6akanaBpos: 22.03.02 «Mertamryprus»

IIpodwmie noaroToBku: «MeTaJuTyprus Y4epHBIX METAIIIOB)

®dopma 00ydeHHs: OuHAS

®dopma npoBeeHHs SK3aMEeHa: YCTHast

1 Bompoc. UcTounnkr 00pa3oBaHusl U pOJTb IIUTAKa B CTAETUIABMIIBHBIX mporeccax. OOMIre MPUHIUTIB YCTAHOBICHHS
ONITUMAIIFHOTO [IUIAKOBOTO PEKUMA TUIABKH.

2 Bompoc. YCTPOHCTBO KHCIOPOAHOTO KOHBepTepa. OCHOBHBIC ITapaMeTphl, ONpeIelIONIIe BO3MOXKHOCTE paOOTHI KOHBepTEpa 0e3
BBIOPOCOB.

3amada. [1yis1 ycinoBHiA OCHOBHOT'O KUCIOPOAHOTO KOHBEPTEPA OMPEACTUTh PACXO KUCIOPOa Ha OKUCICHHE KPEMHUS YyTyHa U
KOJINYECTBO MPOJYKTOB peakLuy oKucieHus. CocTaB yyryHa U Apyrue HeoOXOoArMbIe TaHHbIE IPUHATH CaMOCTOATENBHO. Pacyer
Bectu Ha 100kr uyryHa.

CocraBui:

3aB. Kagenpoit MTuO AH. lllanoanoB

TecTsl U151 3K3aMeHa reHepupytoTes cuctemoit LMS Canvas u3 6aHKa TECTOBBIX BOIIPOCOB U 3aganuid. Tect coctout u3 20
TEOpPEeTUIeCKUX BOIpocoB (1 Gayt 3a mpaBWIbHBIN OTBET) U 4-X 3a1a4 (5 Oana 3a mpaBUIIBHBINA OTBET). Bpems mpoxokaeHus recta
orpaHuyeHo - 40 MUHYT.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

1). Kpurepnu OIieHKH 3aIIUTHI OTYETOB M0 J1a00paTOPHBIM paboTaM

«3a4TEHOY - BBINOIHEHBI BCE 3a/1aHus JJa0OPAaTOPHON PabOTHI, CTYICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4TEHO) - CTYJICHT HE BHIITOJIHII MJIH BRIIIOIHIII HEMPABIIIEHO 3a/JaHUs 1a00paTOpHOI paboTHI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH FJIM HE OTBETIII HA KOHTPOJIBHBIE BOIIPOCH.

2). Kputepuu olleHKH KOHTPOJILHBIX PaboT

«OTaMgHOY - 32 MOJTHOE OBJIAJICHHE CO/ICPIKAaHHEM YUeOHOTo MaTepraa, BIaJcHue MOHATHIHBIM anlapaToM, yMEeHHE PeliaTh
MPaKTUYIECKUE 3a/1a41, TPAMOT-HOE, JIOTUIHOE M3JI0KEHHE OTBETA.

«XOpOILOY - €CII CTY/ACHT IIOJHO OCBOWJI YYEOHBIN MaTepHal, BIaeeT MOHATHIHHBIM alapaToM, OCO3HAHHO IPUMCHSET 3HAHUS
JUTSL PETIICHUS] TPaKTHYECKHX 3a]1a4, TPAMOTHO M3JIaraeT OTBET, HO CofiepKaHue U (hopMa OTBETa HMEIOT HEKOTOPbIE HETOYHOCTH
«Y IOBJIETBOPHUTEBHOY - €CTH CTYJICHT O0OHAPYKUBAET 3HAHNE U TIOHMMAaHUE OCHOBHBIX TOJIOKEHUH Y4eOHOro MaTepraia, HO
U3JIaraer ero HemoJHO, HeMOCIEA0BaTEIbHO, OMYCKACT HETOUHOCTH B OMPEACIICHHE MTOHITHH, B IPUMCHECHAN 3HAHUHN TS
peLICHHS TPAKTUIECKHX 3a]a4, HE YMEeT JI0Ka3aTelIbHO 000CHOBATH CBOM CY)KICHHS

«HeymoBIeTBOPUTEIBHOY - €CITU CTYJISHT UMEET pa3po3HEHHbIE, O0ECCUCTEMHBIC 3HAHHS, HE YMEET BBIIEIATh [NIABHOE U
BTOPOCTEIIEHHOE, IOMYCKAET ONIMOKHU B ONpeeNieHHE TIOHSITUH, NCKaXaeT UX CMBICT, OECTIOPSIIOYHO M HEYBEPEHHO HU3JIaraet
Martepua, He MOKET IPUMEHSTh 3HAHUS [UIS peLICHHS NPaKTHYSCKUX 3a/1a4; 3 MONHOE He3HaHHE M HETTOHNMAaHKE y4eOHOro
MaTepHala WiH 0TKa3 OTBEYaTh

3). KpuTepun omieHKH 3aIUThl KypCOBOH pabOTHI B yCTHOU (opme

«OTnu4HO» - paboTa CONEPKUT IPAMOTHO M3IIOKCHHYIO PacUeTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OLIMOOK B pacuerax,
JIOTHYHBIM 1 TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepraia B TIOsICHUTENBHOHM 9acTh. [Ipn 3amure paboTH! CTYJEHT ITOKa3bIBaeT
riryOOKHe 3HaHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET PaCUETHBIMH JaHHBIMH; JIETKO OTBEYACT HA IIOCTABICHHBIE BOIIPOCHL.
«Xoporo» - paboTa COIEPKUT IPaMOTHO U3JIOKEHHYIO PacueTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBUEM OLIMOOK B pacuerax,
JIOTUYHBIM U TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepralia B TIOsICHUTEIBHOHM 9acTh. [Ipn 3amure paboTHl CTYICHT IMOKa3hIBaeT
3HaHHS BOIIPOCOB TEMBI; 6€3 0COOBIX 3aTpyXHEHUH OTBEYAET Ha ITOCTABIEHHBIE BOIIPOCHL.

«Y 1OBJIETBOPUTEIILHO» - PabOTa CONEPIKHUT pacueTHyIo 0a3y, XapaKTepu3yeTcs HUIMYHEM OTIeIbHBIX OIHMOOK B pacuerax. [Ipu
3aIIUTE CTYACHT MPOSBIISICT HEYBEPEHHOCTb, TI0OKA3bIBAET Cllaboe 3HAHHE BOMPOCOB TEMBI, HE JA€T MOJHOT0, apTyMEHTHPOBAaHHOTO
OTBETA Ha 3aJaHHbIE BOIPOCHI.

«HeynoBnerBopuTensHO» - paboTa HE COAEPAKUT pacdeTHYIO 0a3y, HE OTBEUaeT TPEOOBAHUIM, H3TI0)KEHHBIM B METOJHYECKUX
yKa3aHMX, UMEET 3HAUNTEIbHBIC OIIUOKY B pacuerax. [Ipu 3ammre cTyJeHT 3aTpyIHSAETCS OTBEYATh Ha IIOCTABIICHHBIE BOIIPOCHI
10 TeMe, He 3HaeT TCOPHH BOIPOCa, IIPH OTBETE JOIMYCKAET CYIIeCTBEHHbIC OIHOKH.

4). Kpurepuu 3a1uTsl KypcoBoi paboThl B hopMe TECTUPOBAHHUS:

«Otnu4HO» - Moyuenue 6onee 90 % 0aJIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIaMEHTHPOBAaHHOE BPEMSI

«Xoporioy - monmydenue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHN TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErJIaMEHTHPOBAHHOE BPEMs
«HeynosnerBopuTensHO» - noxydeHne Menee 50 % 0annoBs mo tecty

5). Kputepun oneHkH 3K3aMeHa B YCTHOH (opme:

«OTAMYHOY - CTYNIEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIaleeT TEPMUHOIOTHEH, IeNaeT apryMEeHTHPOBaHHbIE
BBIBOJIBI M 0000IIEHNS, TPUBOANT IIPUMEPBI, IIOKa3bIBAET CBOOOIHOE BiIaJJCHHE MOHOJIOTHYECKOH PEUbio M CIIOCOOHOCTH OBICTPO
pcarnpoBaTb Ha YTOUHAIOIINEC BOIIPOCHI.

«XopowIoy - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUS, BIaIeeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIBI M 00O0IIEHNS, TPUBOANT IPUMEPBI, HO IIPH 3TOM JEJIaeT HECYIIECTBEHHBIC OLINOKHU, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOATECIJIBHO WX ITPU HE3HAUHUTCIHHON KOPPEKIHU ITPCIIOaAaBaATCICM.

«Y IOBIETBOPUTETHHOY» - CTYAEHT IEMOHCTPHUPYET HEITyOOKHE TEOPEeTHIECKIE 3HAHUS, TIPOSBIIsET ciabo copMHupoBaHHEIE
HaBBIKW aHAJIM3a SIBJICHUH U IponeccoB, HEAOCTATOYHOC YMCHHUEC 1€1aTh apryMEHTUPOBAHHBIC BBIBOJABI U MPUBOAUTL MTPUMEPHI,
TIOKa3bIBaeT HE JOCTATOYHO CBOOOIHOE BIIa/ICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U MOCIIEI0BATEILHOCTBIO H3TI0XKEHHS, JIeIaeT
OIHI/I6KI/I, KOTOPBIC MOKET UCIIPABUTD TOJIBKO ITPU KOPPCKIHUU NNPCTIOAABATCIICM.

«HeynoBneTBopuTEIbHO» - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE yMeEeT JeaaTh
apryMEHTHPOBAHHbBIE BHIBOJBI U IPUBOJUTH IPUMEPHI, HE BIaJEEeT TEPMUHOIOTHEH, IIPOSIBISET OTCYTCTBHE JIOTHYHOCTH U
IOCJICAOBATCIIBHOCTBIO U3JIOXKCHU A, ACIaCT OH_H/I6KI/I, KOTOPBIC HEC MOXET UCIIPABUTDL JAXKE IMPU KOPPEKIHU ITPEIIOAaBaATCICM.

6). Kputepun oneHku 3k3ameHa B hopMe KOMIBIOTEPHOTO TECTUPOBAHUS:

«Otnu4HO - Moyuenue 6onee 90 % 0aJIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIaMEHTHPOBAaHHOE BPEMSI

«Xoporioy - monmydernue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHU TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErIaMEHTHPOBAHHOE BPEMs
«HeynosnerBoputensHO» - nodydeHne Menee 50 % 0annoBs Mo Tecty

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka UznarenbcTBO, rO1, 371. agpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

J1.1 |Kynpun B.A. Teopus u TexHOIOTUA M.: "Mup", OOO "U3zpatensctBo ACT",
MPOU3BOCTBA CTANH: Y UYeOHUK 2003,
JUTSL BY30B
JI1.2 | lanoBanos A.H. Teopus u TexHOIOTUA Hogotpounx: HO® HUTY "MUCuC",
MIPOU3BOACTBA CTATH: YUeOHOE 2015, http://elibrary.misis.ru/action.php?
nocobue kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10572
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 | Aimarynos P.C,, Teopernueckre OCHOBBI W3n. Jom MUCuC, 2002,
Xapnammus I[1.C., CTaJIeMIaBUJIbHBIX MTPOLIECCOB: URL://elibrary.misis.ru/action.php?
IIpotonomnos E.B., YdebHOE Iocobue kt path_info=ktcore.SecViewPlugin.actio
Hasrora, J1.IO. ns.document&fDocumentld=3132
JI2.2 | JIy3run B.IL., Cemun Teopust 1 TeXHOJOTUS Wzn. Tom MUCuC, 2010,
A.E., Komonosa O.A. | MeTaJUTypriu CTaJH. URL://elibrary.misis.ru/action.php?
Breneunast 00paboTka craim: kt path_info=ktcore.SecViewPlugin.actio
YuebHoe mocobue ns.document&fDocumentld=7522
6.1.3. MeTronuueckue pa3padoTku
ABTODEBI, COCTaBHTEITH 3arnaBue bubnnorexa W3maTenpcTBO, TOA, 31. aapec
JI3.1 |lanosanos A.H. TexHonorus u pacyer MIaBKu Hoorpounk: HO HUTY "MUCuC",
CTalli B KHCIIOPOJIHBIX 2020, http://elibrary.misis.ru/view.php?
KOHBepTepax: Meroauueckue fDocumentId=10578
YKa3aHUs JUIS BBITOJTHCHHS
KypCOBOH paboTHI
JI3.2 | llanosanos A.H. Merannyprust craiu: H® HUTY "MUCuC", 2020,
JlaGopaTopHBIi MPaKTHKYM http://elibrary.misis.ru/view.php?
fDocumentIld=10552
JI3.3 | lanosanos A.H. Teopus u TeXHOIOTUS Hogorpounk: HO HUTY «MHUCuC»,
TIPOM3BOJICTBA CTAJIH: 2020, http://elibrary.misis.ru/view.php?
Meronnyeckue ykazanus 1Jis fDocumentld=12609
MPOBE/ICHUS MIPAKTUICCKUX
3aHATHI
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |HOB HUTY "MUCuC" www.elibrary.misis.ru
73 | Poccuiickas HaydHas 3eKTPOHHAs OMOIHOTEKA www.elibrary.ru
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 |IIO Arrusmupyc Kaspersky Endpoint Security s 6msneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 | IIO Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 |IIO Zoom
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Haznauenue OcHatienue
235 VYuebnass  aymutopus  ans  3aHsATHi | CuctemHslid 6ok AMD Ryzen 5 3600x8Gb, 1 .
JIEKIINOHHOTO THIIA, npaktuieckux | Mouutop LCD LG21,522 MK430H-B  uepnsrit  IPS
3aHATHN 1920x1080, 1 mT.

Komonku Genius SP-S110, 1 mT.

Be6-kamepa Logitech, 1 .

IIpoextop Acer ¢ moronounsM KperuieHneMm P 5206(3D), 1
IIT.

Okpan Lumien Eco Picture 200x200 cM, 1 mT.

VYuenndeckas gocka, | mr.

YueHndeckuii ¢Tomi, 23 mrT.

Cryn, 39 wir.




217a VYueOHas mabopaTopus Merammmaecknit creHn-21013400147, 1 .
Crenax o oopasist 900*500*2000, 2 mr.
Becsl 1abopaTopHble TeXHUUeCKue, | mrT.
Maker gOMEHHOTO Liexa, | mrT.

MaxkeT MapTEHOBCKOrO Iiexa, 1 mr.

Cron yueHnueckuit, 4 mr.
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8. METOJJUYECKHUE YKA3AHNUSA JJI51 OBYYAIOIIIUXCA

OcBoeHHE TUCHUILIHHBI TIPEIIONaracT Kak MpoBEACHHE TPAIUIIHOHHBIX ayIUTOPHBIX 3aHATHH, TaK U pabOTy B AIEKTPOHHOM
nHpopMaImoHHo-o0pazoBaTenbHOl cpene HUTY «MUCuCy» (3MOC), 9acThio KOTOPOH HEMOCPEICTBCHHO MPeAHA3HAYCHHOMN JIIs
OCYIIECTBICHIUS 00pa30BaTEIBFHOTO Ipoliecca ABIseTcs DIeKTPOHHBIN 00pa3oBaTenbHbIN pecypc LMS Canvas.

PexoMeHmammy 1o ycrenHoMy OCBOSHHIO Kypca B TPaJIHIHOHHOI (opMe.

J1s1 yCTIenmHOro YCBOCHUS TEOPETHIECKOT0 MaTepraa HeoOX0IMMO Pery IIpHO ITOCEIaTh JICKIINH, IePEIUTHIBATE JICKITMOHHBIHA
Martepuall, 3HaYMTeIbHOE BHUMAHUE YJIENISATh CAMOCTOSITEIbHOMY M3yUYEHHIO JIUCIUILIMHBI.

IIporpamMmMa QMCUMIIMHBI BKJIIOYAET JEKIMOHHBIE, IPAKTHUYECKHE 3aHATHS U 1a00paTOpHbIE 3aHATHU, BBIOIHEHHE KypCOBOH
paboTEI.

KypcoBast paboTa oTJIMYaeTcsi 3HaUMTeIbHBIMU 3aTpaTaMK BpEMEHH U TpeOyeT OT CTyJeHTa 3HaHMUiT JIEKIIMOHHOTO MaTepuaia,
METO/IMUECKUX yKa3aHMI 10 BBIIIOJHEHNIO KypCOBOM PaOOThI M OOJBIIOro BHUMaHMS. B CBS3M ¢ 3TUM, TP IUIAHUPOBAHUU CBOCH
CaMOCTOATENEHOM pabOTHI BaM CIIEAYET yUUTHIBATH, YTO MPOITYCK JICKIMOHHBIX 3aHATHUH 1 HEBHUMATEIbHOE OTHOIICHUE K
M3YYICHUIO METOMYECKIX YKA3aHHH CYIIEeCTBEHHO OCIOKHUT BHITTOTHEHHE KyPCOBOH paboTHI.

IoaroroBka K BBINOJIHEHHUIO KYPCOBOH pabOTHI 3aK/II0YAETCS B U3YYEHUH COOTBETCTBYIOIIMX METOJMYECKUX YKa3aHHH 1
CTaHJapTOB 110 OOPMIICHHIO PabOTHL. 3aJaHKe Ha BBHIIOJHEHUE KYPCOBOH pabOThI BbIIAETCS HA 2 HeJele ceMecTpa, CPOK C1auu Ha
npoBepKy - 14 Hemens. KoHCynbTannu mo BompocaM, CBSI3aHHBIM C BBITIOJTHEHHEM KyPCOBOI pabOTHI IIPOBOASATCS MO COTJIACOBAHHIO
C TIpenojaBaTesieM, BeAyIIUM AUCIUIUINHY, B COOTBETCTBUH C PACIIICAHUEM.

OdopmiieHHas: B COOTBETCTBUM CO CTaHAapTaMu KypcoBasi paboTta ciaercs Ha Kadeapy MeTaulyprudeckux TeXHOJIOTHN 1
06opynoBanust. [IpaBuibHO BEITIOTHEHHAst pabOTa JAOIMYyCKAeTCs K 3alUTe, KOTOpast IPOBOAUTCS B YCTHOIH (hopMe Ha
9K3aMEHAaIMOHHON ceccru. Pabora, He momyIieHHas K 3allUTe, BO3BPAIIACTCS CTYJCHTY Ha TOPa0OTKY.

JlaGopaTopHble pabOThI OTIMYAIOTCS 3HAUUTENILHBIMU 3Hepro3arpaTamu. YacTe paboT MPOBOJUTCS IIPH HCIIOIb30BaHUU
BBICOKOTEMIIEPATYPHBIX arperaTos, CBs3aHa CO 3HAUMTEIBHBIMU 3aTPaTaMK BPEMEHH, KPOME TOT'0, JUISl UX ITOJIHOLIEHHOTO
BBITIOTHEHHUS TpeOyeTcs ydacTHe B Hel HECKOIBKHX CTYAEHTOB IO/ PyKOBOICTBOM IIpeTioaBaTels Wik JabopaHTa. B cBs3u ¢
STHM, [IPY IJIAHUPOBAHNUH CBOCH yd4eOHON pabOTHI BaM CIEAyeT YIUTHIBATh, YTO MIPOITYCK JTaOOPATOPHOrO 3aHATHUS CBSI3aH CO
CJIO)KHOCTSIMU X BBIITOJHEHHUSI.

[ToxroroBKa K BEIITOIHEHHIO JIA0OPaTOPHOI pabOTHI 3aKITI0YACTCS B COCTABICHIH TEOPETHUECKOTO BBEACHNUS K JIaOOpaTOpHOI
pabore. [Tocne BeImoMHEHUS Ta0OpaTOPHOH paboTH oopmitsieTcst oTdeT. Pabora cunTaeTcs MOMHOCTHIO 3aU4TEHHOW TIOCIIE e¢
3aIUTHL. 3aMuTa JabOpaTOPHBIX pabOoT MPOBOIUTCS HA TaOOPATOPHBIX 3aHATUSAX.

VYuacTtHe B IPaKTHYECKHUX 3aHATHAX TPEOYET OT CTYAEHTOB BBICOKOH CTENEHN CaMOCTOSTEILHOCTH U clIocoOCTBYeT Ooree
TITyOOKOMY OCBOCHHIO TEOPETHIECKHX ITOJOKSHUH W X MPAKTHYECKOr0 HCIONIB30BaHMsA. Ha IpakTHaecknX 3aHATHAX CTYICHTHI
HOJ PYKOBOACTBOM IPETIOIaBATENS BEIIIOIHSAIOT PACYETHI CTANICINIABIIIBHBIX IIPOIIECCOB, a MOIyYeHHBIE PE3yIbTaThl COIOCTABISIOT
C peasIbHBIMH IIPOU3BOICTBEHHBIMU BETHYHHAMH.

INoxroroBka K 5K3aMeHy MO JUCHUIUIMHE 3aKIIF0YAeTCsl B M3yUEHHN TEOPETHUECKOT0 MaTepraa 110 KOHCIIEKTaM JICKIIUH,
HCTOYHHKAM OCHOBHOM M JJOTIOJTHUTEIIEHOM JINTEPATYPHIL.

Yr0o0BI BaM OBUIO HHTEpECHEE H3YyUaTh METALTYPrHYECKHE JUCIUIUIMHBI, TIPOCIeKUBATH UX B3AUMOCBS3b C BallleH
CIIENNANbHOCTHI0, HEOOXOJMMO ITOCTOSHHO PAaCcLIMPSATH CBOM KPYro3op, B 4eM OOJIBIIYIO TOMOIb MOXKET OKa3aTh IIEPHOIMYECKast
JuTeparypa: xKypHaisl «3BecTus By30B. UepHas MeTantyprusy, «Metamtypr» u «CTanb.

PexomeHJaluy 1o OCBOCHUIO AUCIHUILIMHBI B JUCTAHIMOHHO (POpME ITOCPEICTBOM 3JIEKTPOHHON HH(OPMaIMOHHO-
obpazoBarenbHoi cpenbl HUTY «MUCuC» (B3UOC), 4acThio KOTOPOH HEMOCPEACTBEHHO MPEIHA3HAYCHHON ISl OCYIIECCTBICHHUS
00pa3oBaTenbHOTO MpoIiecca ABIIETCS DIEKTPOHHBIN 00pa3zoBaTebHbIl pecypc LMS Canvas.

LMS Canvas ucrnons3yercs IpenMyIIeCTBEHHO I aCHHXPOHHOTO B3aUMOJCHCTBUS MEXIY YIaCTHUKaMU 00pa30BaTeIbHOTO
npoliecca MocpeacTBoM cetu «HTepHeT».

Y0051 3¢ GEeKTHBHO NCTIONB30BaTh Bo3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO ¥ YCIIETITHO OCBOUTH AUCIHUILTHHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, VIS 4ero cIeayeT HepeiiTH 0 CChUIKE, BBIAABAeMOi COTPYIHHKAMH JeKaHATA HIIH
nperogasareneM. JIOTMH 1 Taposib JUIst pETHCTPALMU U paboTe ¢ KypCOM COBIIJaeT C JIOTMHOM M apoJieM OT JIMYHOTro KaOuHeTa
HUTY MUCuC;

2)B pyOpuke «B Haga10» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISI CAMOCTOSTENBHOH ITOJTOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaluu, (JopMOoH MPOMEXyTOUHOI! aTTeCTaINH (3a4eT/3K3aMeH), KPUTEepUsIMU OIIEHUBAaHUSA | JP.;

3)B pyOpuke «Momynn», 3aX0/1s B COOTBETCTBYIOIME Pa3/Ieibl H3yyaTh yueOHbIC MaTepHalIbl, pa3MeIleHHbIC NIpernogasareneM. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM TperoaBaTeeM, IepeXo s 10 CCHUTKaM;

4)B pyOpuxke «bubIHOTEKa» BO3MOXKHO IMOAOMUPATH IS BRIIIOTHEHUS MIMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, IOMAIITHNAE PAOOTEHI,
KypCOBBIC PabOTBI/IIPOCKTHI) JUTEpaTypy, pasmerieHnyo B 9bC HUTY «MUCuC;

5)B pyOpuKe «3aJaHusD Hy>KHO O3HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CauH, KpUTEPHIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOIHUTH PaOOTY(BI), MOATPY3HUTH 311€Ch JKe IS MPoBepKH. Ecii paboTa comepKUT PHCYHKH,
(hopMyIIBI, TO C IETBI0 COXPAaHEHUsS (JOPMATHPOBAHUS €€ HYKHO HOArpyxath B pdf dpopmare.

PaGora, noarpy»xaemas Juist IpOBEPKH, JIOJKHA:

- coIepIKaTh BCE CTPYKTYPHBIE AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIIIOUCHHE, CIIICOK HCTOYHUKOB,




HpUIIOKEHHS (TIPH HEOOXOIUMOCTH);

- ObITH 0(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUAMHU.

ITperomaBaTens B TeUEHHE YCTaHOBICHHOTO CPOKa (He OoJiee AecsTH THEH) mpoBepsieT paboTy U pa3MernaeT B KOMMEHTapHIX K
3aJaHUIO PEleH3nI0. B Hell OH yka3bIBaeT Kak IMOJIOXKUTEIBHBIE CTOPOHBI PAOOTHL, TaK 3aMedaHHs. [Ipy HaIHYIUN B perieH3Un
3aMeYaHUi U peKOMEeHIAIHii, HY>KHO BHECTH MOMPABKU B paboTy, HOATPY3UTH €€ 3aHOBO s MOBTOPHOI mpoBepku. [Ipu aToM
BaKHO CIICANTD 33 CPOKAMU, B TEUEHHE KOTOPBIX JOJKHO OBITh BBHIIOJIHEHO 3a/anue. [Ipy HapynIeHHH CPOKOB, yKa3aHHBIX
Tperio/iaBaTesieM BO3MOXKHOCTD TIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOIICHNE 0 HapyIICHHH CpoKoB. [To
OKOHYAaHUH CEMECTpa MOATPY3UTh PabOTy HE MOIyJHTCS;

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

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

9)B pyoOpuke «O0Cy)IeHU» CO3/1aBaTh 0OCY>KAEHUS U y4acTBOBATh B HUX (00CYKIAr0TCs 00IINE MOMEHTHI, BHI3BIBAIOIINE
BOIPOCHI y OOJBIIMHCTBA IPyNIbl). JlaHHas pyOpHKa TakxkKe MOXKET ObITh NCIIONB30BaHa JIsl B3AUMHOMN ITPOBEPKH;

10)IpoSBIATE PEryIIpHYI0 aKTHBHOCTH Ha Kypce.

[IpenmMymiecTBEHHO U1l CHHXPOHHOT'O B3aUMOJECHCTBUS MEXIY YIaCTHUKaMU 00pa30BaTeIbHOIO MPoLecca MOCPEACTBOM CeTU
«HTEepHET» HCHONB3yeTCs cUcTeMa BucokoHpepenicBa3n Microsoft Teams (MS Teams) wiu Zoom. BapuaHT ucnonb3yemoit
cucrembl BKC ykaspiBaet npenofaBaTesns. UTOOH! ITOTHOIIEHHO HCIIONB30BATh €I0 BO3MOXXHOCTH HYXKHO YCTAHOBUTH NIPHIIOXKEHHE
BKC na nepconanbsHbIi KoMITbIOTEp W/HiH TenedoH. CTapocTaM HyKHO co31aTh rpymry B MS Teams mitu moayquTs
UAECHTU(PHUKALMOHHBIA HOMep KoH(pepenuuu B Zoom. Cucrema BKC no3Bonser:

- CIIyLIaTh JIEKINY;

- paboTaTh HA MPAKTUYECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C ITPEIOaBaTelieM, 3a/1aBasi eMy BOIPOCHI MJIM OTBEYasl Ha €r0 BOIIPOCHI B O0IIEM JaTe.

I[Tpu npoBeneHNH 3aHATHI B TUCTAHIIMOHHOM CHHXPOHHOM (hOpMaTe Hy>KHO BCErza paboTaTh C BKIIIOUCHHOW KaMEpOH.
Hckimodenne — ecii peroaBaTelTb MOMPOCHT OTKITIOYATE KaMephl 1 MUKPO(hOHHI B CBSI3H ¢ OoNbImmMu omexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITIOUHTENIFHO JETIOBEIE (OTO.




