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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 MaCCOO6MCH, 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
IIPOM3BOZCTBA CTAJIH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM NIPOT'PAMMBbI

bnoxk OII: b1.B.IB.03

2.1 TpeGoBanus k I[pe,[lBalrnTe.l]LHOﬁ NOJAroTOBKe 00y4aromerocs:

2.1.1 | Meramtypru4eckue TeXHOJIOTUU

2.1.2 | Meronsl 00pabOTKH IKCIIEPUMEHTATLHBIX JTAHHBIX

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

2.1.4 | DKCTpakuus YepHBIX METAJUIOB U3 IPUPOTHOTO CHIPhS

2.1.5 be3omnacHOCTh KU3HEAEATEIBHOCTH

2.2 JucuumianHbl (MOXYJIM) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHO THCHUIIIAHBI (MOAY/Is)) HEOOXO0THMO KaK
npeanIecTByoOmIee:

2.2.1 |KypcoBas Hay4HO-HCcIeq0BaTeNbCKas paboTta (yactpb 3)

2.2.2  |IloaroroBka K MpoILEIype 3alIXThl U 3aIUTa BHITYCKHON KBadH(pUKaIMOHHON paboThl

2.2.3 |PaznuBKa U KpUCTAILTH3ALHUS CTATH

2.2.4 |Teopus M TEXHOJOTHS Pa3JIUBKH CTATH

3. PE3YJIbTATBI OB YYEHMUA 110 JMCIUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIMSIMHA

IIK-1: Cnioco6eH oCcylecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJIYYeHHI0 YePHBIX MEeTAJIOB, OIIEHUBATH PUCKHU U
onpeneqATh Mepbl 0 00ecrnevyeHn 0 UX 0e30MaACHOCTH

3HaTb:

ITK-1-31 YcTpoiicTBO, MPUHIUT ISHCTBUS U IPaBUIIa SKCILTyaTalluy TEXHOJIOTHYECKOTO 000pYI0BAHUSI /TS BHITUIABKA U
KOBIIIEBOI 00pabOTKU CTamH

IIK-2: CniocoOen pa3padaTbiBaTh TEXHOJIOrHYeCKHe MPOLECChI NOJTy4eHHs YePHbIX MeTAJJIOB, OCYIIeCTBJIATh KOHTPOJIb HX
BBINOJIHEHHUS U Pa3padaThIBAaTh PeKOMEeHAIMH 110 NPeAYNPeKAeHHIO U YCTPAHeHHI0 Ae()eKTHOCTH NPOAYKIUU

3HaTb:

ITK-2-31 BrustHHE TEXHOJIOTHYECKHX ITapaMeTPOB IJIaBKH M KOHCTPYKTHUBHBIX 0COOCHHOCTEH TUIaBHIIBHOTO 000py/IOBaHHS Ha
TEXHUKO-9KOHOMUYECKHUE ITOKA3aTeIH IPOU3BOACTBA KUAKON CTaIN

IIK-5: Cnoco0eH onpegensiTb TEXHUKO-IKOHOMUYECKHUE I0KA3aTe/1U POLECCOB MOJIY4eHHs YePHbIX METAJLIO0B, IPOBOAUTH
aHaIm3 3G PeKTHBHOCTH TEXHOJOTHYECKHX NPOLECCOB MPOM3BOACTBA YePHBIX MeTAUIOB H Pa3padaThIBaTh NPeNI0KeHHs
M0 X COBEPLIEHCTBOBAHHIO

3HaTh:

TIK-5-31 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKHX U (PU3UKO-XMMUYECKUX MPOLIECCOB CTAJIEIUIaBUIBHOTO POU3BO/ICTRA,
COBPEMEHHBIE TEXHOJIOTHHU MTPOU3BOJICTBA CTAIN TPeOyeMOro KauecTsa

IIK-6: Cnioco6eH 0600CHOBAaHHO BHIOMPATH M UCMOJIb30BATh HOBbIE IU(POBBIE TEXHOJIOTHH [IJIs1 TOBbIIIEHUS
3(PeKTHBHOCTH NPOIECCOB MOTYIeHHS YEPHBIX METAJIOB

3HaTh:

ITK-6-31 Bo3moxxHOCTH IA(POBBIX TEXHOJIOTHI M CIIOCOOBI HX MPUMEHEHUS IS aHa3a 3G (QEeKTHBHOCTH IPOIIECCOB
TIPOM3BOCTBA JKUAKON CTaIH

IIK-1: Cnioco6eH ocyliecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJIY4eHUI0 YePHbIX MEeTAJLI0B, OLIEHUBATH PUCKHU U
onpeneATh Mepbl 0 00ecrnevyeHn 0 UX 0e30MaCHOCTH

YMmerb:

IMK-1-Y1 Ocy1mecTBasSTh TEXHOIOTHIESCKHUIN TPOIECC TPOU3BOICTBA KUIKOHM CTAIN C YI€TOM 0COOCHHOCTEH 000pyIOBaHUS H
TpeOOBaHMIA K KAYeCTBY TPOTYKIIUU




IIK-2: Cnocoben pa3padaTbiBaTh TEXHOJIOIrHYeCKHE MPOLECCHI N0Ty4eHHs YePHbIX MEeTAJJIOB, OCYIIECTBJIATE KOHTPOJIb HX
BBINOJHEHHS H Pa3paldaThIBATh PEKOMEHALMH 110 NPeAYNPEeKACHHIO H YCTPAHEHHIO Ae(eKTHOCTH NPOAYKIUU

YMmerb:

[IK-2-Y'1 Pa3pabaTsIBaTh TEXHOIOTHYECKUE MIPOIIECCHI IIPOM3BOICTBA CTAIN B COBPEMEHHBIX IUIABIIIBHBIX arperarax

IMK-5: CnocooeH onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MMOKA3ATEJIN ITPOLECCOB MOJTYYCHUS Y€PHBIX ME€TAJLJIOB, IPOBOAUTH
aHaJau3 3(1)(1)EKT1/IBHOCTI/I TEXHOJOIHYECCKHUX NMPOLECCOB MPOU3BOACTBA YE€PHBIX METAJIJIOB H pa3paﬁaTLIBaTb NMPEAT0KECHUSA
Mo UX COBEPIICHCTBOBAHUIO

YMmerh:

IIK-5-Y1 PaccuuTheiBaTh 1 AHAJIM3UPOBATb XUMHUYCCKHUE U (l)I/ISI/IKO-XI/IMI/I'{eCKI/Ie IMPONLECChI, CBA3aHHBIC C IIPOU3BOACTBOM CTaAIN

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATH M MCIOJIb30BATh HOBBIE UG POBBIE TEXHOJIOTHH /IJIs1 MOBbIIIEHUS
3(peKTHBHOCTH NPOLECCOB MOJTYyYeHHUS YePHBIX MEeTAJJIOB

Ymerb:

IIK-6-VY1 AHaJ'[I/ISI/IpOBaTB TEXHOJIOT'MYCCKUC MMPOLICCChI ITPOU3BOACTBA CTAJIM B COBPEMCHHBIX INIABUJIBHBIX arperarax
CTaTUCTUYCCKUMU MCTOOAMH

ITIK-1: Cnioco0eH ocyliecTB/IATh TEXHOJIOrH4YeCKHe NPOLECChI 110 HOJIy4eHUI0 YePHBIX METALI0B, OLEHUBATh PHCKHU H
omnpeieATh Mephl 10 o0ecneYyeHHI0 HX 0e30NMACHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera MAXTHI, MATEPHAIBEHOTO U TEITIOBOTO OATaHCOB CTAJEIUIABHIBHBIX MIPOIIECCOB

IK-2: Cnocooen pa3pa6aTMBaTb TEXHOJOIHYE€CKUE MPOLUECCHI MOJTYYCHHUS Y€PHBIX METALJIOB, OCYIIECTBJIAATH KOHTPOJIb UX
BbINOJIHCHUSA U pa3pa6aT]>lBaTb PEKOMEHAAIINHU 1O NPEAYNPEKICHUI0O U YCTPAHECHUIO Z[e(l)eKTHOCTl/I NPOAYKIUH

Baanernb:

[IK-2-B1 Metoaukoii ompeneneHus: ONTUMAIbHBIX TEXHOJIOTMYECKHUX MapaMeTPOB BHIIIABKU CTAI B COBPEMEHHBIX IUIABIIIBHBIX
arperarax

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-D)KOHOMHYECKHE MOKA3aTeJH MPOLEecCOB MOJTyIeHHs] YePHBIX MeTAJLI0OB, IPOBOIUTH
aHaau3 3G (PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAJIIOB H Pa3padaThIBATh MPEII0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Baagers:

ITK-5-B1 Meromamu BEIOOpa panMoHaIbHBIX CIIOCOOOB IIPOM3BOICTBA CTANIN C YYETOM PELICHHS 33/1a4 SHEPro- U
pecypcocOepexeHHs, 1 OXpaHbl OKPY>KaromIe cpembl

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U UCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUSI
3 (PeKTUBHOCTH MPOLIECCOB MOJYYeHHS YePHBIX MeTAJLI0B

Baanernb:

ITK-6-B1 Happixkamu nprMeHEHNS TU(POBBIE TEXHOIOTHH JUTS TIOBBIMIECHUS 3 (QEKTHBHOCTH MPOIIECCOB IPOM3BOICTBA JKUIKON
cTanu

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIMKATOPHI H 3JI. sieMble
KOMIeTeH Mt pecypcsbl padoThI
Paznea 1. IlIpoaykrsl
CTaJIeNIaBUIBLHOIO
NPOU3BOJCTBA
1.1 [Ipenmer u 3amaun Kypca. 4 1 [TK-5-31 TIK-5- J.1 KM1,K
[IponyxTsl V1 IIK-5-B1 JI1.2J12.1 M2
CTaJenjIaBUIbHOTO TIK-1-31 TIK-1- 212233
MTPOU3BOJICTBA U MX V1 IIK-1-B1
cBoiicTBa. /JIex/ I1K-2-31 TK-2-
V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl
1.2 CaMonoaroToBka u 4 2 ITK-5-31 TIK-5- J.1 KM1,K
BBIITOJIHEHHE TEKYIIETO V1 IIK-5-B1 JI1.2J12.1J13. M2
TECTUPOBAHUSA 110 pa3ieiy MK-1-31 [IK-1- 3
"TIpomyKThI V1 IIK-1-Bl1 213253
CTaJICTUIaBUIIBHOTO [TK-2-31 TIK-2-
npousBozactea” /Cp/ V1IIK-2-B1
[1K-6-31 IIK-6-
VY1 IIK-6-Bl




Pa3nen 2. OcHOBHBIE
peakuu CTajenjJaBuJIbHBIX
NnpoueccoB

2.1 OCHOBHBIE peakiuu [TK-5-31 IIK-5- J.1 KM1,K
CTajenjaBUIbHBIX ITPOLECCOB V1IIK-5-B1 JI1.2J12.1 M3
W UX BIMSHUE HA XOJI IUIaBKU. I1K-1-31 IIK-1- 215253
Peaknus V1 IIK-1-Bl
00€3yTIIepOKUBaHHSA, €€ POITh TK-2-31 TIK-2-

B TIpoLIeccax TeIIo- U V1 IIK-2-B1
MaccoIepeHoca B [TK-6-31 IIK-6-
CTaJICIIaBUIIBHBIX V1 IIK-6-B1
nporeccax. /JIex/

2.2 OxkucreHre Maprasua, TIK-5-31 TIK-5- J.1 KMI1,K
kpemuus. [Ipoueccer V1 IIK-5-B1 JI1.2J12.1 M3
necynb(ypannuu u IK-1-31 IIK-1- 0102233
nedocdopanun B V1TIIK-1-B1
CTaJerIaBUIbHBIX TIK-2-31 T1K-2-
nporeccax. /JIex/ VY1 IIK-2-Bl

TTK-6-31 TIK-6-
V1 IIK-6-B1

2.3 Pacuer oxucnenus npumeceit TIK-5-31 IIK-5- J1.1 o ¢opme KMIL,K P1
METAJUTOIIUXTHI TIPH VY1 IIK-5-B1 JI1.2J13.3 "TexHonorus M3
OKHCJIATEIBHOM TIK-1-31 IIK-1- 019233 IPOOJIEMHOTO
padurupoBanuu. /IIp/ V1IIK-1-Bl o0yueHus"

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

24 Pacuer pacxoma (rocoB miist T1K-5-31 I1K-5- JI1.1 KM1,K P1
HaBEICHMS IILTaka TpedyeMoit VY1 IIK-5-B1 JI1.2J13.3 M3
ocHoBHOCTH. /TIp/ MK-1-31 TIK-1- | 313233

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

2.5 CaMoIToAroTOBKa U [1K-5-31 IIK-5- JI1.1
BBITIOJTHEHHE TEKYILETO V1 IIK-5-B1 JI1.2712.1
TECTUPOBAHUS 10 Pa3lelLy [K-1-31 TIK-1- | 313233
"OCHOBHBIE peaKIUu V1 IIK-1-B1
CTaJIeINIaBUIIbHBIX I1K-2-31 IIK-2-
nporeccos” /Cp/ V1 T1IK-2-Bl

TIK-6-31 IIK-6-
V1 IIK-6-Bl
Pa3gen 3. llIuxToBble
MaTepUabI 1JIsl BHILIABKH
cTaIn

3.1 [[uxToBBIE MaTEpPHAIBI TIK-5-31 TIK-5- KM1,K
CTaJerIaBUIIbHBIX V1 IIK-5-B1 213253 M4
nporieccos. /JIex/ MK-1-31 IK-1-

V1IIK-1-B1
[IK-2-31 IIK-2-
VY1 IIK-2-B1
TK-6-31 TIK-6-
V1 IIK-6-Bl

3.2 CaMoIoAroToBKa 1 T1K-5-31 I1K-5- JI1.1 KM1,K
BBITIOJTHEHUE TEKYIIETO VY1 IIK-5-B1 JI1.2J12.1 M4
TECTUPOBAHUA 110 Pa3AEITy TIK-1-31 IIK-1- 019233
"[uxToBBIE MAaTEPHAIIBI AT V1IIK-1-B1
BhIMIaBku ctanu" /Cp/ ITK-2-31 TIK-2-

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

V1I1IK-6-B1




Pa3nen 4. KouBeprepHoe
TMPOU3BOJCTBO CTAJIM:
HCTOpUSA Pa3BUTUA U
TeKyllee COCTOSIHHE

4.1 Hcropus pasBurus [K-5-31 TIK-5- J1.1 KMIL,K
KOHBEPTEPHOT'0 criocoda V1 IIK-5-B1 JI1.2J12.1 M5
MIPOU3BOACTBA CTaJIH. IK-1-31 IIK-1- 2102233
CyUIHOCTh KUCIOPOIHO- V1IIK-1-B1
KOHBEPTEPHOM IIaBKU U TIK-2-31 IIK-2-

YCTPOHCTBO COBPEMEHHOTO V1 IIK-2-B1
KOHBEPTEPA C BEpXHEH ITK-6-31 IIK-6-
IpoIyBKOH. /JIex/ V1IIK-6-B1

4.2 CaMOITOArOTOBKA U T1K-5-31 T1IK-5- JI1.1 KM1,K
BBITIOJTHEHUE TEKYIIETO V1 IIK-5-B1 JI1.2J12.1 M5
TECTUPOBAHUA 110 Pa3AEIy IK-1-31 IIK-1- 0102233
"KongeprepHoe V1IIK-1-B1
MIPOM3BOACTBO CTAJH: T1IK-2-31 I1K-2-

HCTOpHS Pa3BUTHS U TEKYIIIEe VY1 IIK-2-Bl

cocrostue" /Cp/ TTK-6-31 TIK-6-
V1 IIK-6-B1

Paspeu 5.

TexHo0rH4eCKHe 0CHOBBI

KOHBEPTEPHOT0

NMPOU3BOJCTBA CTAIH

5.1 TexHOoMorust KUCIOPOAHO- TIK-5-31 TIK-5- J.1 KM1,K
KOHBEPTEPHOH TJIABKH. V1 IIK-5-B1 JI1.2J12.1 M6
JlyTheBoil pexxum 1 ero ITK-1-31 TIK-1- 2192 33
BIMSHUE HA XOJT V1 IIK-1-B1
KOHBEPTEPHOTO TIK-2-31 TIK-2-
nporecca. /JIex/ VY1 TIIK-2-B1

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

5.2 MarepuasbHbIi U TETIOBOI TIK-5-31 TIK-5- J.1 KM1,K
OaslaHChl KHCIIOPOIHO- VY1 IIK-5-B1 JI1.2J12.1 M6
KOHBEPTEPHOH IJIaBKH. TIK-1-31 TIK-1- 21922 323
OxJaauTeny KOHBEPTEPHOTO V1I1IK-1-B1
Mpoliecca U CrocoObl [TK-2-31 TIK-2-

YBEIMYEHMUS JOJIH JIOMa B V1IIK-2-B1
MertautomuxTe. /JIex/ TIK-6-31 TIK-6-
V1 IIK-6-Bl

53 Pacuer marepuansHoro u ITK-5-31 TIK-5- J.1 o ¢opme KM1,K P1
TEIUIOBOTO OalaHCOB VY1 IIK-5-B1 JI1.2J13.3 "TexHonorus M6
KOHBEPTEPHOT O TIK-1-31 IIK-1- 012233 IIPOOJIEMHOTO
npouecca. /I1p/ V1IIK-1-Bl o0yuenus"

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

5.4 Pacuer ocHOBHBIX ITK-5-31 TIK-5- J.1 KM1,K P1
rapaMeTpoB KOHBEPTEPHOTO V1 IIK-5-B1 JI1.2J13.3 M6
nporuecca. /TIp/ [K-1-31 TIK-1- | 313233

V1IIK-1-Bl
I1K-2-31 TK-2-
V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl

5.5 Uzyuenue nporecca ITK-5-31 TIK-5- J.1 o ¢opme KM1,K P2
B3aMMOJACHUCTBUA V1 IIK-5-B1 JI1.2J13.2 "I'pynmoBas M6
KHUCJIOPOJHOM CTPYH C [K-1-31TIK-1- | 313233 pabora"

JKUAKOM BaHHOM. /J1a6/ V1 IIK-1-B1
[TK-2-31 TK-2-

V1T1IK-2-Bl
TIK-6-31 IIK-6-

V1 IIK-6-B1




5.6 HWmuranuonHoe 2 [K-5-31 TIK-5- J1.1 o opme KMILK P3
MOJICITMPOBAHKUE TIPOTYBKH V1 IIK-5-B1 JI1.2J13.2 "Kommsrorep M6
MeTajiia B KUCJIOPOIHOM [K-1-31 IIK-1- 213253 HBII
KOHBEpTEPE C BEPXHEN V1IIK-1-Bl umurarop"
nofaueit nytes. /J1ab/ T1IK-2-31 I1K-2-

V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1

5.7 Brinonnenne KypcoBoit 15 TIK-5-31 IIK-5- J1.1 KMIL,K P1
paboThI HA TEMY: VY1 IIK-5-B1 JI1.2J13.1 M6
"TexHonorus u pacyer IK-1-31 IIK-1- 012233
IUIaBKH CTaJIU B V1IIK-1-B1
KHCIIOPOTHBIX [1K-2-31 I1K-2-

KoHBepTepax". /Cp/ V1 IIK-2-B1
TTK-6-31 TIK-6-
V1 IIK-6-Bl

5.8 CaMoIIoAroTOBKAa U 2 T1K-5-31 I1K-5- JI1.1 KM1,K
BBITIOJTHEHUE TEKYIIETO VY1 IIK-5-B1 JI1.2J12.1J13. M6
TECTUPOBAHUA 110 Pa3AEITy TIK-1-31 IIK-1- 3
"TeXHOIOTHYECKHUE OCHOBBI V1IIK-1-B1 212233
KOHBEPTEPHOT'O [TK-2-31 TIK-2-
npown3sBozcTBa cranu” /Cp/ V1IIK-2-Bl

TIK-6-31 TIK-6-
V1 IIK-6-Bl
Paznen 6. KonBeprepHbie
npouecchl ¢ TOHHOH 1
KOMOMHUPOBAHHOM
NMPOIYBKOI KHCI0POIOM

6.1 KucnoponHo-koHBepTEpHBIE 1 TIK-5-31 TIK-5- J.1 KM1,K
MIPOLIECCHI C IOHHOH U V1 IIK-5-B1 JI1.2J12.1 M7
KOMOWHHUPOBAaHHOM TIK-1-31 TIK-1- 21922 33
MIPOAYBKON: KOHCTPYKIIHSA, V1IIK-1-B1
TEXHOJIOTHS, [1K-2-31 TIK-2-
ocobennoctu. /JIex/ V1 IIK-2-Bl

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

6.2 CaMonoaroToBka u 2 ITK-5-31 TIK-5- J.1 KM1,K
BBIITOJIHEHHE TEKYLIETO V1IIK-5-B1 JI1.2J12.1 M7
TECTUPOBAHUS 110 pa3ieiy TK-1-31 TIK-1- 212233
"KonBepTepHble MpoLeccsl ¢ V1 IIK-1-B1
JIOHHOW ¥ KOMOWHHPOBaHHOMH [TK-2-31 TIK-2-

POy BKOU V1IIK-2-B1

kucioponom" /Cp/ TIK-6-31 IIK-6-
V1 IIK-6-Bl

Pa3gen 7. KoBmeBas

o0paboTka cTaJm.

7.1 KogmeBast 00paboTka cranm 2 TIK-5-31 TIK-5- J1.1 KM1,K
(packucnenue, JeTUPOBaHUE V1 IIK-5-Bl JI1.2J12.1 MS
1 MOAU(UIIUPOBAHHUE CTAIH, ITK-1-31 TIK-1- J12.2
rassl 1 HEMETAJUINYECKHE V1IIK-1-B1 2132053
BKJTIOUEHUS B CTaJH; TIK-2-31 TIK-2-
00paboTka MeTaJuia B KOBIIIE V1 IIK-2-B1
MHEPTHBIMU ra3aMH; I1K-6-31 IIK-6-
00paboTka cranu V1 IIK-6-B1
padUHUPOBOYHBIMH
CMECsSMU; BaKyyMHas
00paboTKa cTaju B
kogiie). /Jlex/

7.2 Pacuer pacxona 4 TIK-5-31 TIK-5- J1.1 o ¢opme KM1,K
dheppocriaBoB aIst V1 IIK-5-B1 JI1.2J12.2J13. | "TexHomorus M8
PACKUCIEHNS U JIETUPOBAHUS ITK-1-31 TIK-1- 3 IPOOIEMHOTO
cramu. /TIp/ V1IIK-1-B1 212233 oOyuenus"

TIK-2-31 IIK-2-
V1IIK-2-Bl
TIK-6-31 TIK-6-

V1I1IK-6-B1




7.3 HWmuranuonHoe 4 2 [K-5-31 TIK-5- J1.1 o opme KMILK P4
MOJICIIMPOBAaHKE TIpoIiecca V1 IIK-5-B1 JI1.2J13.2 "KomnoroTep M8
00pabOTKH CTa M Ha arperaTe IK-1-31 [IK-1- | 3132323 HBIH
JIOBOAKH cTanu. /J1ab/ V1IIK-1-Bl umurarop"

TIK-2-31 IIK-2-
V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1

7.4 CaMoIoAroToBKa U 4 2 T1IK-5-31 I1K-5- JI1.1 KM1,K
BBITIOJTHEHUE TEKYIIETO VY1 IIK-5-B1 JI1.2J12.1 M8
TECTUPOBAHUA 110 Pa3AeIy IK-1-31 IIK-1- 2.2
"Kosmreast o6padoTka V1IIK-1-Bl 013233
cramu" /Cp/ ITK-2-31 TIK-2-

V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
7.5 [ToaroroBka k sK3aMeHy MO 4 10 T1K-5-31 I1K-5- JI1.1 KM1
mucuuruiaae /Cp/ VY1 IIK-5-B1 JI1.2J12.1
TMK-1-31 TIK-1- | JI12.2J13.3
V1IIK-1-B1 212233
I1K-2-31 [IK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
7.6 DK3aMeH 10 4 9 ITK-5-31 TIK-5- KM1
JUCIUILTHHE /DK3aMeH/ V1 IIK-5-B1
TK-1-31 TIK-1-
V1IIK-1-B1
I1K-2-31 [IK-2-
V1 IIK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
Pa3gen 8. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITHUM U
BBINOJIHSIEMBIM padoTam

8.1 O06beM yacoB 4 62 ITK-5-31 TIK-5- J.1 KM1,K | P1,P2,P
CaMOCTOSTENILHOI paboThI Ha V1IIK-5-B1 JI1.2J12.1 M2, KM 3,P4
noarotoBxy k KM u BP /Cp/ TK-1-31 TIK-1- JI2.2J13.1 3,KM4,

V1IIK-1-Bl JI3.2J13.3 KMS5,K
IMK-2-31 [IK-2- | 313233 M6,KM
V1 T1IK-2-Bl 7,KM8
TIK-6-31 IIK-6-
V1 IIK-6-Bl
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI AJs
CaMOCTOSITeJIbHOI MOATOTOBKH
Kon KonTponbsaoe TIposepsiembie
KM P HHIMKATOPBL Bonpocs! 11 OATOTOBKH
KOMIIETEHLIU I
KM1 OK3aMeH IK-2-31;11K-2- Teoperuueckre BOIIPOCH IK3aMEHAI[HOHHBIX OHUIETOB:
YI;IIK-2-B1;ITK-1- | 1. Knaccudukanus craneii mo cnoco0y npou3BOJCTBa, MO

B1

31;IK-1-Y 1;TIK-1-
B1;ITK-5-31;I1K-5-
Vi;
31;I1K-6-Y 1;I1K-6-

IK-5-B1;IIK-6-

Ha3HAYEHHIO, IT0 Ka4eCTBY CTAJIH, IT0 XUMHIECKOMY COCTaBY H IO
CTENICHU PACKUCICHHOCTH.

2. Hcrounukn oOpa3oBaHMsl M PONIb [IIAKa B CTAJIECIUIABUIIBHBIX
nporeccax. OOI¥e MPUHIHITB YCTAaHOBJICHHUS OTUMAaJILHOTO

IJJAKOBOT'O PEKMUMA TIABKH.

3. MexaHU3Mbl OKHCIUTETBHOTO paMHUPOBAHUS B
CTaJIeIUIaBUIIbHBIX MTPOLIECCAX.

4. OKHCIIeHUE YIIepoaa: poilb, BIMSHUE HA CBOWCTBA CTalH,
OCHOBHBIE PEaKIIUH OKHUCIICHNS 1 MHHIMAJIFHOE OCTaTOYHOE

COJiep>KaHue YIIeposia B CTAIH.

5. BimsiHue mapaMeTpoB CTaseINIaBUIBHOTO Ipolecca Ha
CKOpPOCTB OKHCIICHHE YIIepoaa.




6. OCHOBBI CHHXPOHH3AI[H IPOIIECCOB 00€3yTrNIepOKUBAHUSI U
Harpesa MeTaJia.

7. [ToBeneHne KpeMHUS B CTAJICIUIABIIIEHBIX IPOIECCax:
OCHOBHBIE PEaKIIUH, OCTATOYHOE COACPKAHNE KPEMHHUS U €TO BIHSIHUC
Ha CBOMCTBA CTaJIH.

8. IloBenenue Maprasia B CTaleMIaBUIIBHBIX MPOLECCAX:
OCHOBHBIE PEaKIIH, OCTaTOYHOE COJCPKaHNEe MapTaHIa U eTo BIIISIHUC
Ha CBOIICTBa CTalH, HOCTIKEHUE 3alaHHOTO COJCPIKaHUs MapraHIa.

9. INToBenenne docdopa B cranemIaBUIbLHBIX IPOLECCax:
OCHOBHBIE PEaKIINH U 0COOCHHOCTH edocdopaniy B OCHOBHBIX 1
KHCIIBIX TIpoIieccax, ycinoBus nedocdoparun u BausHue Gochopa Ha
CBOICTBA CTaJIU.

10. VYnanenue cepsl B CTaleIUIaBUIbHBIX MPOLECCAX: OCHOBHBIE
PEaKINH U yCIOBHSA IeCcyIb(Qypariui, BIUSHIE Cephl Ha CBOMCTBA
CTaJH.

1. Pa3Butne koHBepTEPHOrO criocoba MPOU3BOJICTBA CTANH.
TomacoBckuii mporecc.

12. Pa3BuTHe KOHBEpTEPHOTO crocoba MPOM3BOJICTBA CTANH.
Beccemeposckuii nporecc.

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

14. VYcTpoiicTBO KHCIOpOAHOTO KOHBepTepa. PyTepoBKa
KOHBEpTEpa: YCIIOBHUS CITy>KOBI, TpEOOBaHMU, MaTepHaIbl, CTOMKOCTE U
CTIIOCOOBI IPOATIEHHS CPOKa CITyKOBI.

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

16. [IuxToBBIE MaTEpUalbl KUCIOPOAHO-KOHBEPTEPHOM IUIABKU.
TpeboBanus k ¢arocam.

17. [TnxTOBBIE MaTEpUAIBl KUCIOPOAHO-KOHBEPTEPHOH IUIAaBKH.
TpeOoBaHUS K OKHCIUTEISIM.

18. TexHonornueckue onepanyy KUCIOPOJHO-KOHBEPTEPHOU
IJIaBKU C BEpXHEH Nojadell 1yThsl U UX COZEpKaHUE.

19. TexHonornueckue onepanuy KHCIOPOAHO-KOHBEPTEPHOI

TJIaBKHU C BEpXHEH Mojadeil 1yThsl M BApUAHTHI KOPPEKTUPOBKHU TUTABKU
10 XUMHUYECKOMY COCTaBY M TEMIIEpAType.

20. BzaumoneiicTBre KUCIOPOIHON CTPYH € XKUAKON BaHHOMU
MIpY BEpXHEH M IOHHOM nojaye kucioponaa. CTpyKTypa peakmOHHON
30HBI U MIPOLIECCHI, MPOTEKAOIIUE PU MPOTYBKE.

21. [TapameTpsl AYTHEBOTO PEKUMA KHUCIOPOJHO-KOHBEPTEPHOH
TUIaBKH U MX BIUSTHHE HA NTOKA3aTeH IIaBKH.

22. [ToBeneHne cOCTaBIAIONIMX YyryHa IPU MPOAYBKE MeETaia
KHCIIOPOJIOM.

23. [TapameTpsl 1IIAKOBOTO peXuMa U TpeOOBaHUS,
TperbsIBIsIEMbIE K IIUTaKy KACIOPOIHO-KOHBEPTEPHOTO TIPOIIecca.

24. YcnoBust GopMHUpOBaHHS MIJTAKA M IITAKOBBIH PEXUM
KHCIIOPOTHO-KOHBEPTEPHON TIIaBKH.

25. JluHamuKa [1akooOpa3oBaHusl B X0JE KOHBEPTEPHOH
TUTABKH.

26. [ToBenenue xene3a U €ro MOTepu NpU KUCIOPOAHO-
KOHBEpTEpHOH MmiaBke. Beixoa rogHoro.

27. [NepeuncnuTe NPUXOIHBIE M PACXOIAHBIC YaCTH TEIIIOBOTO
GaraHca KUCIOPOJHO-KOHBEPTEPHOH IIITABKU C BEPXHEH NMPOILYBKOH.

28. Oxnaxxaaromue 100aBKH MPU KUCIOPOAHO-KOHBEPTEPHOM
TUIaBKH, UX MIPEUMYILECTBA U HEJTOCTATKH.

29. OCHOBHBIE IPUXOJHBIE U PACXOAHBIE CTATBU MAaTEPUAILHOIO
U TETJIOBOTO 0ATaHCOB KUCJIOPOAHO-KOHBEPTEPHOH ILIAaBKH.

30. CriocoObl MOBBIIEHUS JJOJIH JIOMa B METAIIIMUECKON ILUXTE
KHCIIOPOTHBIX KOHBEPTEPOB.

31. Brusaue pa3nuuHbIX ()aKTOPOB HA PacXo JIoMa MpH
KHCIIOPOTHO-KOHBEPTEPHOM TIIaBKeE.

32. IIpenMyiiecTBa ¥ HEAOCTATKU KHUCIOPOIHBIX IPOLIECCOB C

BepXHEH U JOHHOH ITpoayBKoi KuciopoaoM. Ilepeunciurte BapuaHTh
KOHBEPTEPHBIX MIPOLIECCOB C KOMOMHUPOBAHHOM MIPOIYBKOH U JalTe X
KPaTKy10 XapaKTEepUCTUKY.

33. IIpenMymiecTBa M HEAOCTATKU KHUCIOPOIHBIX IPOLIECCOB C
BEpXHEHU U JOHHOM MIPOAYBKON KUCIOPOAOM.

34, KoHcTpykTuBHBIE OCOOEHHOCTH KOHBEPTEPOB C JTOHHON




IIPOYBKOM.

35. Oco0eHHOCTH TEXHOJIOTUU KHUCIIOPOAHO-KOHBEPTEPHOU
TJIABKH C IOHHOM Mojayeit 1y Thsl.
36. Ilepedncnure NpUXOAHBIE U PACXOIHBIE YACTH

MaTepUaIbHOro OalaHca KHCIOPOAHO-KOHBEPTEPHOI IUIABKH C BEPXHEH
MIPOYBKOM.

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

Hporiecca, XapakTep aTMOC(EpEL, yJacTHe B IIPOLECCE IIUTAKa 1
HOAWHEL.

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

41. Haznauenue u yCTpOHCTBO KOHCTPYKTHBHBIX 3JIEMEHTOB
MapTEHOBCKOM Ie4H: pabodee IPOCTPAHCTBO, TOIOBKH, IINIAKOBUKH,
pereneparopsl, 60poBa.

42. OCHOBHBIE TIEPHOZbI MAPTEHOBCKOW IUIABKU U UX 3HAYCHUE.
43. [lepeuncnuTe OCHOBHbBIE MEPUOIBI MAPTEHOBCKON TUIABKU.
[Topo6HO U3TOXKHUTE COZEPKAHKE ONIEPALINH 10 3aBAJIKE TBEPIBIX
MIAXTOBBIX MaTEPUAJIOB M WX TIPOTPEBY.

44. Ilepedncnure OCHOBHBIE NEPUOBI MAPTEHOBCKOM IUIABKU.
[TonpoOHO U3I0KHTE CONIEPKaHKE ONepaLMi IIABICHHS U JIOBOAKH.

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

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

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

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

49. IloBeneHue KpeMHHs U MapraHia B MapTEHOBCKOH ILIaBKE.
50. [[InakooOpazoBaHue M MUIAKOBBIM PEKUM MapTEHOBCKOM
TUIaBKH.

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

52. YCTpOHCTBO M CYHNIHOCTh pabOThI BYXBAaHHOTO
CTaJICTUIAaBHJIBHOTO arperara.

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

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

55. INepeuncnuTe TEXHOIOTUU KOBIIEBOH 00pabOTKU CTaH.
[TonpoOHO U31I0KHTE CIIOCOOB! yAalICHHS BOJOPOAA M a30Ta U3 CTaJIH.
56. [NepeuncnuTe TEXHOIOTUH KOBIIEBOH 00pabOTKU CTaIH.

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

57. [epeuncnuTe TEXHOIOTMH KOBIIEBOH 0OpaOOTKH CTaJH.
TTonpo6HO M3II0XKHUTE TEXHOIOTHIO IPOTYBKH METaJUIa 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
IITaKaMH, TBEPABIMH IIUIAKOBBIMHU CMECSMH M TIOPOIIKOOOPa3HBIMU

MaTepraJaMu.

60. INepeuncnuTe TEXHOIOTUU KOBIIEBOH 00pabOTKU CTaH.
[TopoOHO U3IOKHUTE TEXHOIOTHIO KOMILIEKCHOW 00pabOTKH CTaIIH.
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Texymiee
TECTUPOBAHUE T10
TeMme «IIpogyKThl
CTaJIEIIaBUIILHOTO
IIPOU3BOJICTBA»

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

Bonpocel no Teme «IIpomyKTsl CTanemnaBuiIbHOrO IPOU3BOACTBAN!

1. OTMeThTE 2 BEpHBIX OINPENEICHUS CTalH.

2. Meramtyprus craiau — 3710 ...

3. CraneriaBuibHbIA TPOLECC — ITO ...

4. KakuM u3 nepedyncieHHbIX crioco00B MPOU3BOIUTCS
HanOoIbIIee KOIMYECTBO CTalll B MUpE?

5. 3amayeil crajernyaBUIbHOTO IpoIecca SBISETCH ...

6. Ileperpes cranu HajJ TeMIEpPaTypOH IUIABICHUS HA BBITYCKE
U3 CTAJIEIUIABHIBHOTO arperara HeoOXOoMuM JUls ...

7. Ha xakme mokasareny cTajeInIaBHIIBHOTO Mpoliecca BIHSET
TeMIIepaTypa IUIaBICHHS CTAIN?

8. B xakoMm guama3oHe MOXKET M3MEHSThCS TeMIlepaTypa
Heperpesa CTajlu Ha BBIITYyCKE U3 CTaJeIUIaBUIbHOrO arperara?

9. Kaxoe 3HaueHne MOXXeT NPUHUMATh IUIOTHOCTH JKUIAKOU
cTamu (TIpH TeMIepaType MIaBIeHNs)?

10. B uem 3aknirouyaeTcs BIUSHUE BA3KOCTU MeTala B
CTaJICTUIaBIIIBHBIX Tpolieccax?

11. B 4eMm nposBisercs BIUSHUE NOBEPXHOCTHOIO HATSKECHUS
MeTtajuia?

12. Ha kakue nmapaMeTpsl CTalemIaBUIBLHOIO IpoLecca

OKAa3bIBAIOT BIMSHIE YAENbHAs TEIUIOEMKOCTh U TEIJIOCOIep KaHNe
cramu?

13. Ha xakue mapaMeTpsl CTalelIaBUIBHOIO Ipolecca
OKa3bIBaeT BIMSIHAE TEIIONPOBOAHOCTD CTAIH?

14. INepeuncnute (hakTOPHI, ONPEAETAIOMHNE TOTPEOUTEITBCKHE
CBOICTBa CTaJHU.

15. Kaxoro Buza craineil He CyLIECTBYeT B KIACCH(HKALNH
cTallell «110 Ha3HAYeHUIo»?

16. Kakoro Buna craneil He cymecTByeT B KiIacCUPHUKAIIMN
CTanel «1o Ka4ecTBy»?

17. Kakoro Buma craneil He CyImecTByeT B KTacCH(UKAINH
CTaJleil «I10 CTENEeHU PACKUCICHHOCTU»?

18. UTo 13 NepeyucieHHOr0 He OTHOCUTCS K HEn30eKHBIM
MpyUYrHaM 00pa3oBaHus I1aKa?

19. VYkaxure, B 4eM NPOSABIIAETCS MOJIOKUTEIBHOE BIMSIHUE
IIJaKa B IPOLecce OKUCIUTETBHOTO pahuHUpOBaHUS?

20. VkaxkuTe, B UeM HPOSABISAETCS MOJIOKUTENbHOE AeiicTBHE
IIJaKa B IIporecce KOBIIEBOH 00paboTKH cTaimn?

21. Vkaxure, B 4eM IPOSABISETCS OTPULIATEILHOE BIUSHUE
I1JIaKa B MPOLIECCEe OKUCIUTENBHOTO pahUHUPOBAHUS?

22. VkaxkuTe, B UeM IPOSABISAETCS OTPULATENBHOE BIHSIHUE
IITaKa B IIpoIecce KOBIIEBOH 00paboTKu cTaimm?

23. YKaxxuTe crocoObl perylInpoBaHus MITAKOBOTO PeXHMa Mo
XOJLy TTaBKH.

24. VYKaKUTE OKCHIBI, KOTOPHIC B YCIOBHUSX CTAJICIIABIIIEHOTO
mpolecca MpoSBIAIOT OCHOBHBIE CBOICTBA.

25. YKakuTe OKCUbI, KOTOPHIE B YCIOBUAX CTAJIEIIaBUIBHOIO
npolecca MposBIAIOT KUCIOTHbIE CBOMCTBA.

26. VYKaxure OKCHUJIbl, KOTOPBIE B YCIIOBUSX CTaJICIUIaBUIIBHOIO
mpolecca SIBISAI0TCS HeHTPaIbHBIMH.

27. Kakum npeumyiectBoM 00s1a1a€T OCHOBHOM
CTaJICTUTABHJIBHBIN IIUTAK ITepet KUCIbIM?

28. VKkaxuTe IrIaBHbIM HEJOCTAaTOK KUCIIOrO HIJaKa B CPaBHEHUU
C OCHOBHBIM.

29. VYKaXnuTe OrHeyHOpHbIe MaTepualbl, 00eCIIeUnBAIOIIIE
BBICOKYTO CTOMKOCTB (DyTEpPOBKH CTANCILIABHIBHBIX arperaToB Ipu
paboTe Mo OCHOBHBIM IILTAKOM.

30. YKaKuTE OrHEYNOPHBIH MaTepua, 00eCIeUYuBaIOIINe
BBICOKYIO CTOMKOCTB (PyTEpPOBKH CTAJICILIABIIBHBIX arperaToB Ipu
paboTe O KUCIBIM IIIITaKOM.

31. VYkaxure 2 MoaoXKUTeNnbHble (YHKIIMA OCHOBHOTO
CTaJICTUIABUILHOIO IIIJTAKA.

32. OCHOBHOCTH IIIJTaKa B CTAJICIUIaBUIILHBIX MPOIIECCax
OTIpENEeNSIETCS U3 BBIPAXKEHUSL. . .

33. Kax Ha mpakTuke OLEHHMBAIOT OKHCIUTEIBHYI CIIOCOOHOCTH
(OKHCIEHHOCTS) MITaKa?

34. VKaxuTe XapaKTepHbIH A OCHOBHBIX CTaJCIIaBUIbHBIX

MIPOLIECCOB YPOBEHb OCHOBHOCTH 1Iaka 1o oTHomenuto Ca0/Si02




3s. YKkaxure, 4TO U3 MEPEUUCICHHOT0, HEe CIIOCOOCTBYET
MOBBIIIEHHUIO OKUCIIUTENBHON CIIOCOOHOCTH IIIJIaKa.

36. OKHCIIMTEIBHBIM [IJIAKOM Ha3bIBAIOT IIUIAK ...

37. Ha uTo BimsieTr Temmeparypa IJIaBICHUS IIIAKa IPU JAHHOM
TEeMIIepaTypHOM YPOBHE CTaJEIIaBUILHOTO Mporecca?

38. Kaxoli KOMIOHEHT IIJIaKa OKa3bIBaeT OINpeeIstoliee
BJIIMSIHUE HA €T0 TEMIIEpaTypy IUIaBICHHS?

39. B kaxom quana3oHe jKenaTesbHO MOAJIEPKUBAThH

TeMIIepaTypy Ieperpesa Iuiaka Jyis Xopouen >KuAKONOABHKHOCTH U
BBITIOJTHEHUS TTOJIE3HBIX (DYHKIMH TI1aKa?

40. [NepeuncnuTe MaTepualbl, ClIOCOOCTBYIONINE CHIDKEHHIO
TeMIepaTypsl IUIaBICHUS, BA3KOCTH U IIOBEPXHOCTHOT'O HATSHKEHHS
OCHOBHOTO IIIJIaKa.

41. B dem 3akirodaeTcs BIMSHHE BS3KOCTH IIIaka B
CTaJleIaBIIBHBIX TIpoLeccax?

42. UTO M3 NEepEevHCICHHOTO OKA3bIBACT ONPEICIISIONIEE BIHSIHHUE
Ha BSI3KOCTh OCHOBHOT'O OKHCIIHTCIIHFHOTO IIjaKa?

43, I110THOCTH OCHOBHOI'O JKHIKOTO IIJIaKa BO BCIIEHEHHOM
COCTOSIHMH MOYKET COCTaBIIATE ...

44, B uem nposiBiisieTcst BAMSIHUE MMOBEPXHOCTHOTO HATSKEHHS
maka?

45. B 4em mposiBisieTcs: HEraTUBHOE BIHSHUE W30BITOYHOTO
MeK()a3HOr0 HATSHKEHUS MEXKITY METAJIOM U IIITaKoM?

46. B uewm nposiBrisieTcss HEraTUBHOE BIUSHUE HU3KOTO
MeK()a3HOTO HATSHKEHUST MEXKTY METAJUIOM U IIITaKOM?

47. Ha xakue mapamerps! CTaJIEIUIaBUIILHOIO IpoLiecca

OKa3bIBAIOT BIMSHHE YAENbHAas TEINIOEMKOCTh U TEMI0COAEpKaHHE
ninaxa’?

48. Ha xaxue napamerpsl CTaleIUIaBUIBHOIO IPOLIECCa
OKa3bIBaeT BIUSHUE TEMIONPOBOAHOCTD IIIaKa?

49. VYxaxkuTe, K 4eMy NPHUBOAMT SIBJICHHE BCIICHHBAHMS IIIaKa B
MPOLECCe OKUCIUTENBHOTO PahUHUPOBAHIS?

50. [Iepeuncnure oTpuLaTeNbHbIE NOCIEACTBUS YPE3MEPHOTO
BCTIEHMBAHMS 11UIAKa MPHU BBIMJIABKE CTAJIU B KUCIOPOJHBIX

KOHBEPTEPaxX MIIN TYTOBBIX ITe9ax

51. INepeuncnuTe TEXHOIOTWYECKHE MPUEMBI, CIOCOOCTBYIOIIUE
YCKOPEHHIO IIIITaKO0Opa30BaHUsI.
52. VKaXuTC ONTUMAIIBHBIM JHAIIa30H OCHOBHOCTH IIJIAKA ITO

orHommennio CaO/SiO2 st ycnoBuid obecredeHnss MUHIMAJIEHOTO
KOJIMYECTBA 1IU1aKa 1 MHHUMAaJIbHOTO U3HOCA ()Y TEPOBKH.

53. VYKaXnuTe MaKCUMaJIbHBIH ypOBEHb OCHOBHOCTH IIJIAKa IO
orHommennto Ca0/SiO2 st ycrmoBuiA BEICOKOH CyIb(GHUIHON EMKOCTH U
COXPAHEHHS! KUAKOIO/BIKHOCTH B TEMIIEPATYPHBIX YCIOBHSIX
CTaJIeIIaBUIbHBIX MTPOLIECCOB.




KM3

Texymiee
TECTUPOBAHUE T10
TeMe «OCHOBHBIE
peakuun
CTaJeIaBUIbHBIX
MIPOLIECCOBY

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

Bompocs! o Teme «OCHOBHBIE PEaKI[HH CTANEIIaBUIBHBIX
HPOLECCOBY!

1. K xaxomy BuAy peakuuii Mo arperaTHOMy COCTOSHHUIO
pearupyroIX BEIEeCTB OTHOCHTCS OONBIINHCTBO CTANICTIABUIIBHBIX
nporeccoB?

2. Yto sIBIsIETCS KPUTEPHEM BO3MOXKHOCTU
CaMOIIPOHM3BOJILHOTO NTPOTEKAHMS IIPOIIecca (XMMHUIECKOH peakni)?

3. Kaxkoit ncTO4HUK KHCIOpoaa obecrieunBaeT MaKCHMAIbHYIO
CKOPOCTB OKHCIIUTEIILHOTO paMHUPOBAHMS?

4. Kaxkoif mCTOYHUK KHCIIOpoa 0OecTieunBaeT MaKCHMATbHBII
TETIOBOH 3 (EKT NPy OKUCITUTEIFHOM pahUHUPOBAHIN?

5. IIpumeHeHHe KaKOro MCTOYHHUK KHUCIOPOJA COMPOBOXKAACTCS
OXJTaJKAECHHEM CTAJIETUIaBUIbHON «BaHHBI»?

6. [epeuncnute GakTOphl, OT KOTOPBIX 3aBUCHUT CKOPOCTH
OKHCJIUTENBHOTO pahUHUPOBAHHS P UCTIONH30BAHUH B KAUeCTBE
OKHCIIUTENS KUCIOPOJa MEYHOr0 MPOCTPAHCTBA.

7. [epeuncnnTe (HhaKTOpPHI, OT KOTOPHIX 3aBUCHT CKOPOCTD
OKHCJIUTENBHOTO PahUHUPOBAHHS P UCTIOIH30BAHMH B KAUeCTBE
UCTOYHMKA KHCIOPOAA TBEPBIX OKUCIUTENCH.

8. [Mepeuncnure GakTopsl, OT KOTOPBIX 3aBUCHT CKOPOCTb
OKHCJIUTENBEHOTO pahUHAPOBAHIS IIPH NCITOJIH30BAHNH B KAUECTBE
OKHCJIUTENS KUCTIOPOJa Ty ThS.

9. Ilepeuncnute cBoOiicTBa, KOTOPBIE MOBBIMIAIOTCS
(ymydmaroTcst) ¢ yBeIHUCHHEM COAepKaHUs yIiepoia B CTaNH.

10. Ilepedncnure cBOWCTBA, KOTOPBIE CHUXKAIOTCS
(yxynmarTcs) ¢ yBeIHUEHHEM COAEePKaHUs yTaepo/a B CTalu.

11. Yem 00BACHSIECTCS BIUSHHE YIJIEpoJa Ha CBOMCTBA CTAN?
12. VYKaxure, KaKoe KOJIUYECTBO YIJIEPOAa METAIUIOMIMXTHI
OKHCJIICTCS 10 PEaKIMU HETOTHOTO TOPEeHUs ?

13. VKaKUTe PeakIHI0 HETIOTHOIO TOPEHUs yrieposa.

14. Kaxkas 13 nepedncieHHbIX peakiuii OKUCICHUS Yriiepojaa
OTHOCHTCS K 9HJOTEPMUIECKIM?

15. VYkaxuTe, 4TO U3 NEPEUUCICHHOIO HE OTHOCHUTCA K BIMSHHIO
OKHCIJIEHHUS YIIepoJia Ha X0/ M Pe3yIbTaThl CTAJIENIaBUIBHOTO

mporecca.

16. VYkaxure ypoBeHb MUHMMAJIBHOIO OCTaTOYHOI'O COIECPIKAHUS

yIJepoja B CTaJIH B YCIOBHSIX MPOBEAECHUS OKUCIUTEIBHOTO
papUHUPOBAHUS B OTKPHITOM CTAJICIUIABHIILHOM arperare.

17. K xaxum nocnencTBusiM Ajisl CTalleIUIaBUIIBHOTO Ipolecca
MIPUBOJUT MPOBEJICHUE OKUCIUTENHLHOTO paQUHUPOBAHUS 10
0CTaTOYHOro coaepkanus yriaepoaa menee 0,02-0,03 %?

18. VYxaxure (GpakTophl, OIpeneNsrone CKOpOCcTh
00€3yTIIepO’KUBAHUS MeTaa.

19. UYTo M3 MepevyncIeHHOro He OTHOCUTCS K IPaBHIIaM
JOCTYKEHHS 33TaHHOTO COJIeprKaHus yriepona?

20. 3a cyeT yero pemraercs 3ajgava Mo CUHXPOHU3AIUU
00€e3yTIIepo’KMBaHMs U HarpeBa Metajuia?

21. VYKaxuTe BeMUUHY (aKTHIECKOTO M3MEHEHUS TEMIIEpaTyphl

BaHHBI 1P OKHcIeHuu 1 % yriaepoaa B yCIOBHUAX KUCIOPOIHO-
KOHBEPTEPHOU IUIABKH.

22. Kak u3MenseTca Temmneparypa CTalellIaBUIbHON BaHHBI MPU
OKHCJICHHH yTIIepo/ia MPUCaIKaMH TBEPIBIX OKHCIUTENCH?

23. Ilepedncnure cBOWCTBA, KOTOPHIE MOBBIILIAKTCS
(yAyd1IaroTCs) IpH JETUPOBAHUH CTAIN KPEMHHEM.

24. VYkaxkuTe, B UeM IPOSABIIAETCS MOJOKUTENBHOE BIUSHUE
OKHCJICHHS KPEMHUS Ha X0 M Pe3yJIbTaThl CTANICIIABIIIEHOTO
npomecca?

25. VkakuTe, B UeM HPOSABIAETCS OTPULATENBHOE BIHSIHUE
OKHCJICHHS KPEMHUS Ha XOJI M Pe3yJIbTaThl CTANICIIABIIIEHOTO
nporecca?

26. VYkakuTe ONTUMAJIBHBINA TUMANa30H CONEpKaHUs KPEMHUS B
METAJIOIMXTE CTaJENIaBUIBHOTO IPOLECCa.

27. Hackoibko IOIHO OKHUCISETCd KPEMHUN METaJUIOIIUXTH] B
YCIIOBHSAX OCHOBHOT'O CTaJICINIaBUIBHOTO Iporecca?

28. Hackonpko MOMHO OKHCHsIETCSl KPEMHUI METaJIOMUXTHI B
YCIIOBHSAX KHCIIOTO CTaJICIUIaBIIIBHOTO TIporiecca’?

29. Kakue peakiuy OKMCIECHUS KPEMHHS B CTAJIEIIaBUIBHOM
mpolecce MPOTEKaroT ¢ MOTTIOMEHUEeM Teria?




30. IIpu xakux yclaoBUSX KPEMHUI MOKET BOCCTAaHABIMBATHCS
BO BTOPOM MOJIOBHHE MIaBKH?

31. Ilepeuncnure cBoicTBa, KOTOPHIE MMOBBIMLIAIOTCS
(ymydmarorcs) ¢ yBeTHIEHHEM COJACPKaHUS MapraHIla B CTalIH.

32. [epeuncnuTe cBOWCTBA, KOTOPbIE CHUKAIOTCS
(yXyamaroTes) ¢ yBeMIEHUEM COJEPKaHMs MapraHia B CTaJH.

33. VYkakuTe OKCHAHYIO (OpMy MapraHia B YCIOBHIX
CTaJEIUIaBUIIBHBIX MIPOLECCOB.

34. B pesynbrare 4ero npu yclOBHM COOTHOLICHHS COIEPKaHHI

Mapranna u cepsl [Mn]/[S] He MmeHee 20-22 obecrieunBaeTCsl CHUKECHUE
BPEIHOTO BIIHSIHUS CEPBl Ha CBOMCTBA CTAIH.

35. VYkaxute, B 4eM IMPOSABIAETCS MON0KUTEIbHOE BIUSHUE
OKHCJIEHUSI MapraHila Ha X0 U pe3yJbTaThl CTAIEIUIAaBUIILHOIO
nporecca?

36. Ykaxurte, B 4eM HPOSBISETCS OTPULATENBHOE BIUSHHUE
OKHCJICHUS] MapraHila Ha X0 U pe3yJbTaThl CTANEIUIABUIIBHOTO
niporecca?

37. VYKaxuTe ONTHMaNbHBIA AUANa30H COACpKaHHUS MapraHia B
METAJUIOLINXTE CTANIIIaBUIBHOTO IIpoIiecca.

38. Hackoibpko NOTHO OKUCISAETCS MapraHel] MeTaUIOLIMXThl B
YCIIOBUSIX OCHOBHOTO CTaJICIIABUIBHOTO TIpoliecca (B OTHONIIAKOBOM
pexxuMe 0e3 ckaurBaHUS 1UIaKa)?

39. Hackosbko NOMHO OKHUCIseTCs MapraHel] METaJUIOIUXThl B
YCIIOBUSAX KHCJIOTO CTANICTUIABIILHOTO IIporiecca (B OHONUIAKOBOM
pexuMe 6e3 CKauMBaHU IITaKa)?

40. Kakue peakiuy OKHMCIEHUS MapraHiia B CTaJelUIaBUIbHOM
IIPOLIECCE IPOTEKAIOT C MOIJIOEHUEM Teruia?

41. VYkakuTe CBOHCTBA, KOTOPHIC MOBHIMIAIOTCS (YIIYUIIAOTCS) C
yBeIH4IeHHeM cofepxkanus pocopa B cramu?

42. YKaKUTE CBOHCTBA, KOTOPhIE CHUXKAIOTCS (YXYALIAIOTCS) C
yBeNUUEHHEM cojiepxanus dpochopa B cTammu?

43. Yem oOpsacHsercs BiusHEE (Gochopa Ha cBoicTBa cTammu?
44. Hackonbko nonHo yaansiercst pocdop nu3 Merania B IIJIaK B

YCJIOBHSIX OCHOBHOT'O CTaJICIUIaBIIIBHOTO Iporiecca (B OJHOIIIAKOBOM
pexuMe 6e3 CKauMBaHU IIITaKa)?

45. Hackompko monHo ypansercs ¢gocdop U3 MeTamia B IITaK B
YCJIOBUSIX KUCIIOTO CTaJIeIIaBUIIBHOTO Mpoliecca (B OJHOIIIAKOBOM
pexuMe 0e3 CKauMBaHU IITaKa)?

46. Kakne peaxnmu oxucieHus ¢ocdopa B CTAICIUIABHIBHOM
Hpolecce NPOTEKAIOT C TOMJIOIEHHEM Teruia?
47. IIpyn KaKuX YCIOBHSAX BO3MOXHO MOJIy4E€HHE CTAIBHOTO

nonynponykra ¢ [P]<0,010% npu npoBeneHny cTanenaaBUiIbHOIO
mpolecca B OAHOIIIAKOBOM pexume?

48. VYkaxuTe TpeOOBaHUS K COCTaBY LIUIaKa JUIS yJaJeHUS
dbochopa u3 merama?

49. YKaXuTe CBOWCTBA, KOTOpPBIE MOBBIIIAIOTCS (YIydIIAlTCs) C
YBEJIMUEHHEM COJICpPIKaHusl CEPhI B CTAIH.

50. VYKaXuTe CBOICTBA, KOTOPBIE CHIKAIOTCS (YXYALIAIOTCS) C
YBEIHIECHUEM COIEPKAHUS CepHI B CTAIIH.

51. UeMm 00BACHSIETCS BIUSHHE CEphl HA CBOWCTBA CTAIH?

52. Hackonpko 1mojHO ypansiercs cepa U3 MeTajula B Ia30BYIO
(ha3y B mporecce OKUCIATENBHOTO papuHUPOBaHUS?

53. Hackonbko NONHO yaaisercs cepa U3 MeTalila B IIIAK B

YCIIOBHSX OCHOBHOT'O CTaJICINIABHIBHOTO Ipoliecca (B OMHOILIAKOBOM
pexuMe 0e3 CKaurBaHUs MUTaKa)?

54. Hackonbko monHo ymansieTcs cepa U3 MeTajula B IIJIaK B
YCIIOBUSX KHUCJIOTO CTANIEILIABIIBHOTO IIporiecca (B OAHOIUIAKOBOM
pexxumMe 0e3 CKaurBaHUs II1aKa)?

55. VYxaxkute TpeOOBaHUS K COCTaBY IILTAKy AJIS yOaJICHUS Cephl
U3 MeTaya?
56. VYkaxkuTe npuMecu MeTajlla, MOBBIIIAKIINE aKTUBHOCTh

CepBl YIIy4IIaroIIie pe3yIbTaThl AeCyIb(hypanui MeTalia.




KM4

Texymiee
TECTUPOBAHUE T10
TeMe «l1InxToBbIE
MaTepuabl 1Jis
BBITUIABKH CTaJIN»

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

Bormpocs! no teme «1lInxToBbIe MaTeprabl Uil BHIILIABKY CTAJI)

1. CraJeriaBuIbHON MUXTON HA3BIBAIOT ...

2. UTo U3 HepevncIeHHOT0 He OTHOCUTCS K METaJIIMUeCKOM
YaCTH CTAJICIIJIABHIIHLHOMN IITHXTHI?

3. Kaxoili ypoBeHb copep)kaHus KpEMHUS B TepeieIbHOM

gyTryHE 00ecIeunBaeT OIaronpusATHBIC YCIOBHS IIPOTEKAHHS
CTalleMIaBIIIBLHOTO Iporecca?

4. Kaxoif ypoBeHb cofepixaHHs MapraHua B IepeenbHOM
YyTryHE 00ecIieunBaeT OIaronpusITHBIC YCIOBHS IIPOTEKaHHS
CTaJIeTIaBIIIBHOTO TIporiecca?

5. Kakoii ypoBens copepkanus ¢ocdopa B nepeneabHOM
qyryHe 00ecreqrBaeT BO3MOXKHOCTb HOy4E€HUE CTAILHOTO
nonynponykra ¢ [P]<0,010% npu npoBeneHny cTanenaaBUiIbHOIO
mpolecca B OAHOIIIAKOBOM pexume?

6. UYTo M3 NepeuncIeHHOro He OTHOCUTCS K TEXHOJIOTHYECKUM
oIlepanysM Mo IOAr0TOBKE METAJUTMYECKOTO JIoMa K
CTajlernaBWIbHOMY Tiepezeny?

7. VYkaxure npenMyuiecTsa 000pOTHOrO JoMa IMepes
aMOPTH3aLUOHHBIM.
8. Kakne TpeOoBaHMS MPEIBABIIOTCS K METAJUTM30BAaHHBIM

MaTepuagaM, UCIOJIb3yeMbIM B KaUeCTBE METAJUIONIUXTEI IPU
BBIMJIABKE CTaIU?

9. VYkaxure TpeOOBaHUsI, MPEABIBISIEMbIC K PACKUCIUTEISAM H
JIETHPYIOIIUM MaTepHajIaM.

10. Uro nmoHUMaroT moj (IrocaMH B CTaJeIIaBUIbLHOM
Mpou3BozCcTBE?

11. Kakne ¢urrockl pUMEHSIOT B OCHOBHBIX CTaJICTUIABHIIBHBIX
mporeccax JUisg KOpPEeKTUPOBKYA OCHOBHOCTH IILTaKa?

12. Kakue ¢urocsl IPUMEHSIOT B OCHOBHBIX CTaJICIUIaBHIIBHBIX
npoleccax Ul CHIDKEHHNS arpeCCHBHOTO BO3JICHCTBHS IIUTaKa Ha
(yTepoBky?

13. Kakue ¢urockl mpUMEHSAIOT B OCHOBHBIX CTaJICIIaBHIIBHBIX
npoleccax sl pa3KuKeHus nuiaka’?

14. [epeuncnute TpeOOBaHMS, PEABIBIIEMEIE B
CTaJIeIUIaBUIBHOM IIPOM3BOJICTBE K U3BECTH.

15. [Nepeuncnute TpeOOBaHMS, MPEABIBISCMBIC B
CTaJICTUTAaBHIIBHOM IIPOM3BOJICTBE K H3BECTHIKY.

16. Kakue marepuansl IpUMEHSIOT B CTAIEIIABUIBHOM
MIPOM3BOACTBE B KAUECTBE TBEPABIX OKUCITUTENCH?

17. Kakue TpeOoBaHMS HE NPESOBABISIOT K TBEPIBIM
OKHCJIUTENSM B CTAJICTUIABIIIBHOM IIPOM3BOACTBE?

18. Kakue TpeOoBaHMS MPEIBABIAIOT K TEXHUIECKOMY
KHCJIOPOIY B CTAJIEIUIaBUIBHOM IIPOU3BOACTBE?

19. Kakne BUIBI TOIUIMBA NPUMEHSIOT B KITACCHYECKOM BapHaHTE
KHCIJIOPOTHO-KOHBEPTEPHOTO IIporecca’?

20. Kakue BHIBI TOIUIMBA NPUMEHSIOT B COBPEMEHHOM
3JIEKTPOCTAJIEIIIaBUIILHOM ITpoLiecce?




KMS5

Texymiee
TECTUPOBAHUE T10
TeMme «Pa3BuTue
KOHBEPTEPHOTO
MIPOU3BOJCTBAY

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

Bompocs! o Teme «Pa3BuTHE KOHBEPTEPHOTO IIPOM3BOICTBAY

1. BeccemepoBckuii mporecc — 37O ...

2. TomacoBckuil mporecc — 3710 ...

3. Knaccudeckuil KUCIOPOAHO-KOHBEPTEPHBINA IIPOLECC — ITO
4. BeccemepoBckuii KOHBEpTEp MPENCTABISET COOOH ...

5. TomacoBckuii KOHBEpTEp — 3TO ...

6. Ilepedncnure 1OCTOMHCTBA KOHBEPTEPHBIX IPOLIECCOB C
BO3/IYILIHBIM TyThEM.

7. [lepeuncnure HENOCTATKH KOHBEPTEPHBIX MPOIIECCOB C
BO3IYIIHBIM TyThEM

8. Kaxoli u3 HeZoCTaTKOB KOHBEPTEPHBIX IIPOLIECCOB C
BO3/IyILLIHBIM yTh€M HE XapaKTEPEH JUIsl TOMAaCOBCKOTO IpoLecca?
9. UTro 13 NepeuucieHHOro He OTHOCUTCA K JIOCTOMHCTBAM

KHCJIOPOTHO-KOHBEPTEPHOT'0 Mporiecca (B CpaBHEHUH C
3JIEKTPOCTAIICIUIABUIIbHBIM ) ?

10. UTO M3 MepevrcIeHHOT0 OTHOCUTCS K HEJOCTAaTKaM
KHCJIOPOTHO-KOHBEPTEPHOTO Iporiecca (B CpaBHEHUH C
9JIEKTPOCTANCIIIABUIBHBIM)?

11. [Nepeuncnute TpeOOBaHMS, KOTOPHIM JIOJDKHO
YAOBIETBOPATH pabouee MpOCTPaHCTBO KOHBepTepa?

12. INepeuncnute KOHCTPYKTUBHBIE 3JIEMEHTH pabodero
HIPOCTPAHCTBA

13. Kakue nocnencTBus HacTyNarT IPU YBEINYEHUU
OTHOIIIEHHS BRICOTHI pPad0Yero MpoCTPaHCTBAa KOHBEPTEPa K IHAMETPY
€ro UMWJIMHAPHUYECKON yacTu?

14. Kakue nocnencTBusi BOZHUKAOT NPH yMEHbIIEHUH
OTHOIIICHUS BRICOTHI pad0OYero MpOCTPaHCTBa KOHBEPTEPa K THAMETPY
€ro UWJINHAPUYECKON yacTu?

15. IepeuncnuTe mocneaCTBUSI HEAOCTATOYHOTO YJETBHOTO
00beMa pabodero NpocTpaHcTBa KOHBEPTEPA.

16. INepeuncnuTe mocnencTBus U30BITOYHOTO YACIBHOIO 00BeMa
pabouero NpocTpaHCTBa KOHBEPTEPA.

17. [NepeuncnuTe ycrnoBus, CIIOCOOCTBYIOLINE MOBBIIICHHUIO
CTOMKOCTH (pyTEpPOBKH KHCIOPOJHOTO KOHBEpTEpa.

18. Ilepedncnure ycioBus, yXyALIAOIUE yCIOBUS

9KCIUTyaTall1 U CHIDKAIOIIHE CTOMKOCTD (hyTEPOBKH KHUCIOPOIHOTO
KOHBEpTEpA.

19. Ilepedncnure Marepuasl, U3 KOTOPbIX U3rOTABIUBAIOT
OTHEYMOPHBIE MaTEePUAIIbI TSI BBIIOIHEHUS pabouero cios GpyTepoBKU
KHCIJIOPOJTHOTO KOHBEPTEPA.

20. VYkaxure Ha cXeMe KOHBEpTepa ONOPHOE KOJIbIIO, 3aLIUTHBIN




KM6

Texymiee
TECTUPOBAHUE T10
TEME
«Texnonornueckue
OCHOBEI
KOHBEPTEPHOTO
MIPOM3BOACTBA
CTaIn»

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

Bormpocs! o Teme «TexHomoruueckre OCHOBbI KOHBEPTEPHOTO
MIPOM3BOACTBA CTATM»

1. KucnopoaHo-koHBepTEpHBIH Ipolecc — 3T0. ..

2. Pacnonoxxure TEXHOIOIMYECKHE ONEpalul KOHBEPTEPHOU
TUIaBKU B MIPABUJIBLHOM TMOPSAKE, HAYMHAS C OMEPALUH 110 OCMOTPY
KOHBEpTEpa M PEMOHTY (hyTEpOBKH.

3. VYKaxure Ha TEXHOJIOTMUECKON CXEME OINEpaluio 110 3aBaJIKe
METaJTIMIECKOT0 JTOMa, 3aJTMBKE KHIKOTO YyT'yHa, BBITYCKY CTAJH.

4. C kakoll Lenbro IIaBHON MPOBOAAT ONEPALHIO MO IIMXTOBKE
TJTaBKU?

5. ITpoaomKUTENBPHOCTS MEPHOAA MPOAYBKH B KHCIOPOTHOM
KOHBEpTEpE COCTaBIIACT. ..

6. ITpoaomKHUTENPHOCTh LIUKNIA MIABKU CTAJIU B KUCIOPOIHOM
KOHBEPTEPE COCTABIISET. ..

7. IIpoTekaHue KakuX MPOLECCOB HE XapaKTEPHO UL IepHOAa
MPOIYBKH?

8. B kakoif meproj; mpoAyBKU HAONIOACTCsS MaKCHMaJTbHAS
CKOpOCTb OKUCIIEHUs yriiepona’?

9. B kaxoii mepuos niuaBKU CTaJIM B KUCIOPOAHOM KOHBEpTEpE
HanOoIee aKTUBHO yzaisiercs cepa?

10. CKOpOCTh OKHCIIEHUS yriepojia B CEpeArHE Meproaa
HPOJYBKH COCTABIISIET ...

1. CKOpOCTb OKUCIIEHHUS yTiepoja B Hayaje Mepuoaa MpoIayBKU
COCTaBJISET ...

12. Kakum 00pa3oM onpenenstoT MOMEHT OKOHYAHHS
MIPOLYBKHU?

13. Crenenp yJaneHus cepbl U3 MeTallla MPU KHCIOPOJHO-
KOHBEPTEPHOMU IUIaBKE C BEPXHEU IPOJYBKOM COCTaBIISET ...

14. Crenens yganenus ¢ocopa U3 MeTamia Ipu KUCIOPOJHO-
KOHBEPTEPHOH MJIaBKe C BEpXHEN MPOTyBKOH COCTABIISET ...

15. OcHOBHOCTP IIIaka 1o otHomrernto CaO/SiO2 B
KOHBEPTEPHOH IITaBKe OOBITHO U3MEHSETCS B PEIENax ...

16. Kakoe koppekrupytouiee AeiCTBHE ClleAyeT BBIOMpATh MpU

MOJY4YEHUH CTAILHOTO MOMYNPOAYKTa C HOHMKEHHBIM COJAEPKaHUEM
yIJIepo/ia ¥ TOBBIIIEHHON TemMIepaTypon?

17. Kakue xoppexTupyronye AeicTBHs ClieyeT BRIOMpaTh MpH
MOJYYEHUH CTAIBHOTO MOMYNPOAYKTA C MOBBILIEHHBIM COAEPKaHUEM
yIJIepo/ia ¥ TIOBBIIIEHHON TemIepaTypon?

18. Kakoe koppektupytomiee AeHCTBHE ClIeAyeT BBIOHPATh MPH
MOJYYEHUH CTAILHOTO MOMYNPOAYKTA C HOPMAJIbHBIM COAEpKaHUEM
yIiaepoa U MOHWKEHHOU TeMIepaTypoil?

19. Kaxue 2 0CHOBHBIX TEXHOJOTHUECKUX IapaMeTpa MeTalia
JIOJDKHBI OBITh TOCTUTHYTHI B KOHIIE IIPOTYBKH?

20. Korza u ¢ kakoli 1[eNIbI0 MPOBOAST PACKUCICHUE CTaIN?

21. B kakoil nepuoj niaaBku, U Kakoe TOIUIMBO UCIIOJIb3YETCs
IIPH BEITIIABKE CTAJIM B KHCIOPOAHOM KOHBEpTEepe?

22. VYKakuTe cTeneHb OKUCIECHHS MapraHia B YCIOBUSAX
«KITACCUYECKOr0» KUCIOPOIHO-KOHBEPTEPHOTO MPOIIECcCa.

23. IIpoTexkanue Kakux peakluil HE XapaKTEpHO AJs NEPBUYHOU
PEeaKIrOHHON 30HBI?

24. IIporexanue kakux peakuuil He XapaKTepHO Ui BTOPUUYHOM
PEeaKIMOHHOM 30HbI?

25. W3-3a xakoro mpouecca IpOUCXOAUT CHUKECHUE
TeMIepaTypbl BO BTOPHYHON pEaKIIMOHHON 30HE?

26. K kaknM nonoxurenbHbIM 3¢ (eKTaM NPUBOANT YMEPEHHOE
BCIICHMBAHHME IIJIaKa B IIPOIIECCE IIPOTYBKH?

27. B kaxoil nmepron IpomyBKH HaOMIOAAaeTCS YMEHBILICHUE
JUTHHBI (TTyOMHBI) pEaKIIMOHHOM 30HbI U YBEIHYEHUE €€ Auamerpa?

28. VYKakuTe Ha CXeMe B3aMMOJICHCTBUS CTPYH KHUCIOPOTHOTO

JIYThsI C METAJUIOM NIEPBUYHYIO PEAKI[HOHHYIO 30HY, BTOPHIHYIO
PEaKIMOHHYIO 30H U 30HY I'a30-1IUIaKO-METaJUNTMYeCKOH IMYIIbCHH.

29. VYKaXuTe CTENEeHb YCBOCHHS KUCIOpoJa (Ha MPOLECCH
OKHCJINTENBHOTO PaQUHUPOBAHYS) TIPH IPOLYBKE METAJlIa CBEPXY.

30. VaenpHblil pacxof KHCIOPOAa B «KIACCUYECKOM» BAPHAHTE
KHCIIOPO/IHO-KOHBEPTEPHOT'O IPOIIECCa COCTABIISIET ...

31. VYkaxure 2 napaMerpa, onpeessolnX yIAeIbHbI pacxos
KHCIIOpOJia Ha IUIABKY.

32. JlaBnenue OyThs mepea comiaMu B pypMax KOHBEPTEPOB C




BEpXHEH MpOyBKOH COCTABISET. ..

33. Kaxasi BelIMuMHa CKOPOCTH CTPYH AyThsl HAa BBIXOJE U3
(ypMBI 00ecTiedrBaeT BRICOKYIO 3((EKTHBHOCT HCIOJIB30BAHHS
KHCIJIOpOJia IIPU MPOIyBKE MeTajlIa B KUCIOPOJHOM KOHBepTepe?

34, Bo Bpems mpoayBKH B KOHBepTepe (Qypma pacroyiaraercs. ..
35. ITpy KaKoOM IOJOKEHUN (ypMbl HAUMHAIOT IIEPHO]
TPOIYBKH B «KIACCHYECKOM) BapHaHTE KHUCIOPOIHO-KOHBEPTEPHOTO
npormecca?

36. B kakoMm cityyae B X0z€ NMPOAYBKH BBIHYX/JCHBI U3MEHSTh
noJIoKeHue HypmbI?

37. UTo 13 NepeynciIeHHOro 00eceynBaeT MOBBIIICHNE
JKMAKOIIOABMKHOCTH 11UIaKa B CEPEANHE MPOAYBKU?

38. YTO M3 NEpEeUrCICHHOTO ClefyeT NPEAIPUHUMATD TIPH
TIOSIBIICHUH BEIOPOCOB B TIEPHO/] ITPOTYBKHU?

39. UTo U3 MEpeYnCIeHHOr0 ClIeNyeT MPeAlpUHUMATh TIPH
HOSIBJICHUH BBIHOCOB B TIEPHOJL TPOYBKH?

40. Pabouee monmoxeHne (ypMBI IsI KOHBEPTEPOB Pa3INIHOMN
BMECTHMOCTH ¥ ITapaMeTPOB IPOAYBKH COCTABIISCT ...

41. [IpenenbHBI pacxoq OyThs Yepe3 OJHO COILIO
MHOT'OCOIUIOBOH (h)ypMBI COCTaBIISIET ...

42. VY nenpHas ”HTEHCUBHOCTH MPOIYBKH METalIa KHCIOPOJOM
JUISL COBPEMECHHBIX KOHBEPTEPOB COCTABIISICT ...

43. Ot KakuXx JIByX (paKTOpPOB 3aBHCHT NPOJOJDKUTEIBLHOCTD
IIPONYBKU?

44. Kakas u3 npumeceil METaJUIOIUXThl OKHUCIISIETCS. B IEPBYIO
ouepenb B Hayajie Mepuoja OKHUCIUTENBHOro pahuHUPOBAHUS?

45. B kakoii nmepuoJ| MpoayBKU CTalld B KHUCIOPOIHOM
KOHBEpTEpe HAaOII01aeTCsl MAaKCUMAIIBHAS CKOPOCTH OKHCIICHUS
yrnepoga?

46. Kakoil ux 31eMeHTOB METaJUIOIUXThl OKHCIISETCS
MaKCHMaJIbHO MHTEHCHUBHO IIPH ITOBBIIIEHHOM TIOJIOKEHUH (BYPMBI B
KOHIIE TIEpHOJa IPOLYBKU?

47. Kakue ycnoBust 61aronpusTCTBYIOT BOCCTAHOBJICHHIO
MapraHIia u3 IiaKa B MeTaI?

48. Kakne ycnoBust 01aronpuaTCTBYIOT yaaneHuio docdopa u3
MeTajula B OCHOBHOM IITaK?

49. Kakue ycnoBusi 651aronpusTCTBYIOT YJQICHUIO CEPhI U3
MeTaJljla B OCHOBHOM IIIaK?

50. [lepeuncnure ycnoBus, yCKOPSIOILIUE MPOLIECC
(hopMHUpPOBaHHST OCHOBHOT'O YKHIKOMOABM)KHOT'O [IIJIAKa.

51. VYKaKUTE KOJMYECTBO IITaKa, 00pa3yIoIIerocs: mpH

neperiesie OOBIYHBIX NepeIeNIbHBIX YyTYHOB B OTHOIITAKOBOM PEKIME
KOHBEPTEPHOU IUIABKH.

52. ITorepu *kene3a co MUIAKOM B BUJIE OKCHJIOB IIPU
MIPOBE/ICHNH TUTaBKH O€3 TBEPBIX OKHUCIUTENIEH COCTABIISIOT ...
53. Ilorepu >xene3a ¢ OTXOIAAIIUMU razaMy B BUJE NBUIUA NIPH

MIPOBEJCHUN KOHBEPTEPHOH MJIaBKH 0e3 TBEPIABbIX OKHCIUTENEH
COCTaBJIAIOT ...

54. ITorepu MeTamna co HIAKOM B BHJE «KOPOJIBKOBY
COCTABJIAIIOT ...

55. IToTepu Mmeranna ¢ BBIHOCAMH U BBIOpOCAMU B KHCJIOPOAHO-
KOHBEPTEPHOM IIPOIIECCE OOBIYHO COCTABIISIOT ...

56. BbIxon skuAKOro Merauaa B KOHBEPTEPE ¢ BEpXHEH
MIPOYBKOM COCTaBIISIET. ..

57. IToTepu Macchl METAIIOIIUXTHI B «KIACCHYECKOM)» BapUaHTE
KHCIJIOPOTHO-KOHBEPTEPHOTO TIPOIIECCA COCTABIIIOT

58. Uro 13 NepeuucIeHHOro He XapaKTEePHO U1 MAaTE€PUAIbBHOIO
6anaHca K1acCUYeCKOro KHCIOPOAHO-KOHBEPTEPHOro mporecca?

59. Pacxon ioma B KOHBEpTEpe C BepXHEW IPOIYBKOH
COCTaBIISICT. ..

60. VYKakuTe OCHOBHYIO POJIb METAIIIMYECKOTO JIOMa B
KOHBEPTEPHOH MiIaBKe?

61. VYKakuTe J1Be OCHOBHbBIE MPUXOJHBIE CTAThU TEIIOBOIO
6anaHca KUCIOPOTHO-KOHBEPTEPHOU IIIIABKH.

62. C Kakoii LEeNbI0 WCIOJIB3YIOT U3BECTh KOHBEPTEPHOH
1aBke?

63. C Kakoil LeJIbI0 UCIOB3YOT OKATHIIY B KOHBEPTEPHOU

rmiaBke?




64. C Kakoil LeNpI0 UCTIONB3YETCs IIABUKOBBIN IINAT B
KHCJIOPOTHO-KOHBEPTEPHOM Tporiecce?

65. UTO U3 MepevncIeHHOTO He OTHOCUTCS K HEIOCTaTKam
METAJUIMIECKOTO JIOMa KaK KOMIIOHEHTa METAJUTOIINXTHI KUCIOPOAHO-
KOHBEPTEPHOM IIaBKU?

66. YTo U3 MEepEeYHCICHHOTO OTHOCHUTCS K HEIOCTATKAaM TBEPIBIX
OKHCITUTENEH, HCTIONB3YEMbBIX B KOHBEPTEPHOH IJIABKE B KAUECTBE
oxJIaguTens?

67. Uem 0OBsICHSCTCS MOBBIIICHHAS OXJIAXK/IAFOIIasi CIIOCOOHOCTh
TBEPABIX OKUCINTENCH B CPABHEHUH C METAJUTHIECKIM JIOMOM?
68. Kaxkyro monro B TEIuIoBOM OanaHce KHCIOPOTHO-

KOHBEPTEPHOU IIJIABKU COCTABISIET (PU3UUECKOE TEILIO KHUIKOTO
yyryHa?

69. Uro He XapaKTepHO ISl TETUIOBOTO OaraHca KHCIOPOIHO-
KOHBEpPTEPHOT0 mpomuecca?

70. C Kakoil LeNbIo TJIaBHOM MPOBOAST ONEPALMIO O IIUXTOBKE
TJTaBKU?

71. IIpono/mKUTENbHOCTh IEPUOA IPOLYBKH B KUCIOPOJHOM
KOHBEPTEPE COCTABIISET. ..

72. [IponomKHUTENIbHOCTh LIMKJIA MJIaBKU CTaJIM B KUCIOPOJHOM
KOHBEPTEPE COCTABIISET. ..

73. Kakum 06pa3om omnpenenstoT MOMEHT OKOHYAHHS
MPOIYBKH?

74. OcHOBHOCTP IIIaka 1o otHomrernto CaO/SiO2 B
KOHBEPTEPHOH IITaBKe OOBITHO U3MEHSETCS B IIPEIENax ...

75. Kakue 2 OCHOBHBIX TEXHOJOTMUYECKHX IapameTpa MeTaia
JIOJDKHBI OBITH JIOCTUTHYTHI B KOHIIE IIPOTYBKH?

76. Ha xakoe cogep:xanue yrieponaa cienyeT OpUueHTHPOBATHCS

MIPY BBITIOJHEHUH pacyeTa MaTepUuanbHOro OanaHca MIaBKH CTalld B
KoHBepTepe?

77. UYro HEOOXOAMMO YUYHTHIBATH IIPH OINPENENICHUH TpeOyeMon
TeMIepaTypbl MeTajula Ha BhITycKe?

78. Uro HeoOXOJUMO YUYHUTHIBATH MPHU BbIOOpE TpeOyeMoro
YPOBHSI IIeperpeBa CTaIN Ha BBITyCKe?

79. Uem ompeznensieTcsi pacxo METAJUIMYECKOTO JIOMa Ha IUIaBKY
CTaJli B KHCJIOPOIHOM KOHBepTepe?

80. Ykaxure 4 pakropa, KOTOpble HEOOXOAMMO YUHUTHIBATH MPH
pacdere pacxoia METaUIMIECKOTro JIoMa Ha IUIaBKy CTAJH B
KOHBepTepe?

81. Kak cnemgyer n3MeHHTh pacxoll METAIIMUECKOTO JIoMa st
MOBBIIICHUS TPEOYEMOH TeMITepaTyphl MeTallIa Ha BbImycke Ha 30-40°
Cc?

82. Kak cnenyer u3MeHMTh pacxoJ JIOMa Ha IUIaBKy IIPU
YBEJIMYEHHN PACUCTHOTO PacXo/ia TBEP/bIX OKUCINTENCH?

83. Uem 0OBsICHSETCS MOBBIMICHHAS OXJIAXK/IAFOIIAsi CIIOCOOHOCTD
TBEPABIX OKHCIUTEICH B CPABHEHUU C METAJUTNIECKIM JIOMOM?

84. Kakoe KOJIMYecTBO «MUKCEPHOro» IIaKa MOCTyHaeT B
KOHBEPTEP C 3aIMBAEMbIM 4yTYHOM?

85. Kakoe xonmm4ecTBo moTeph MacChl METAJUIOMIMXTHI OOBITHO

YUUTBIBAIOT BCIEICTBHE OKUCIEHHOCTH U 3aMYCOPEHHOCTH
METaITMIECKOro Joma?

86. YKaxkuTe cTerneHb OKUCICHHSI KPEMHHUS B KIIACCHUECKOM
BapHUaHTe KUCIOPOJHO-KOHBEPTEPHOTO MPOIIecca MPH OCTATOYHOM
coaepxanun yriepoaa menee 0,1 %.

87. VYKaKUTE CTEIIeHb OKUCIICHUS MapraHIila B KJIACCHYECKOM
BapHaHTe KUCIOPOTHO-KOHBEPTEPHOTO MPOIiecca MPH OCTATOYHOM
copepxanun yriepoaa meHee 0,1 %.

88. Ykaxute creneHb okuciaeHus gochopa B KIACCHUESCKOM
BapHUaHTE KACIOPOJHO-KOHBEPTEPHOT'O MPOIiecca MPH OCTATOYHOM
conep>kanum yriepoaa 6onee 0,25 %.

89. VYKakuTe cTeneHb OKUCIEHHS MapraHiia B YCIOBUSAX
KHCIIOPOIHO-KOHBEPTEPHOT'0 IIpoIiecca ¢ JOHHOH IPOTyBKOH.

90. CreneHp yJajeHus cepbl B KIACCUUYECKOM BapUaHTe
KHCIIOPOIHO-KOHBEPTEPHOTO MPOIIECCA COCTABIISCT.

91. CreneHb yJaieHus cepbl B yCIOBUSX KHUCIOPOIHO-
KOHBEPTEPHOT'O IpoIiecca ¢ JOHHOH MPOIyBKOM.

92. UTo U3 MEepedncIeHHOr0 He YYUTHIBAIOT IIPH OIPEACIICHUN

pacxofa uzBectu?




93. Uro 13 NEepeuuciIeHHOr0 He BIIUSAET HA KOJIMYECTBO LIUIAKA B
KOHBEpPTEPHOH MiIaBke?

94. VYkaxute ypoBeHb coaepxanus FeO B mutake B
KJIACCHYECKOM BapHAHTE KHCIOPOTHO-KOHBEPTEPHOr' 0 Mpolecca mpu
OCTaTOYHOM cofiepkaHuu yraepona 6onee 0,25 %.

95. Vkaxkute ypoBeHb coaepxanus FeO B 1uiake B KUCIOPOIHO-
KOHBEPTEPHOM IIPOLIECCE € JOHHON IPOLYBKOH IIPU OCTATOYHOM
conep>kanum yriepoaa 6onee 0,25 %.

96. VKakUTe CTeNeHb YCBOSHUS KHCI0poAa (Ha MPOLECCH
OKHCJIUTENBHOTO PahUHUPOBAHYS) TIPH IPOLYBKE METAJlIa CBEPXY.

97. VaenpHblil pacxof KMCIOPOAa B «KIACCUYECKOM» BAPHAHTE
KHCIIOPOTHO-KOHBEPTEPHOTO MPOLIECCa COCTABIISET ...

98. YkaxuTe 2 mapamerpa, OnpeaesssiomuX yIeIbHbIH pacxo
KHCIIOpOJIa Ha IUIABKY.

99. OT Kakux JIBYX ()aKTOPOB 3aBHCHUT HMPOIOLKUTEIBHOCTD
MPOIYBKH?

100. UeM ompezensieTcss pacxon KUCIOPOJHOIO IyThs Ha
IIPOBEJECHUE KOHBEPTEPHOH IIaBKU?

101. B kakoil mepuoJ| miaaBK, ¥ KaKoe TOIUTUBO UCIIONB3YeTCs
IPU BBIMIABKE CTAM B KHCIOPOJAHOM KOHBepTepe?

102. VYKaxure 1B€ OCHOBHBIE NPUXOJHBIE CTAThH TEIJIOBOIO
6anaHca KUCIOPOTHO-KOHBEPTEPHON IIIABKH.

103. VYkaxure 3 MIaBHBIX yCIOBUA ynanenus ¢dochopa u3
MeTaiIa B IUTaK

104. Vkaxure 3 I1aBHBIX YCJIOBUS yJAJIEHUs CEpbl U3 MeTalla B
HITaK

105. KakumM 00pa3zoM mpu JOHHOW MPOIYBKE MeTaylia

KHCJIOPOJIOM TIPEIOTBPAIIAIOT ITOBBIIIEHHBIN H3HOC TPUPYPMEHHBIX
30H KOHBepTepa?

106. Kakum 00pa3oM B KOHBEpTEpax ¢ JOHHOH MPOIYBKOH
MeTaJlIa KUCIOPOAOM oOecriednBaeTCs panHee (OpMHUPOBAHKE
BBICOKOOCHOBHOTO I1ITaKa?
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Bonpocel no Teme «KoHBepTEpHBIE IPOLIECCHI C JOHHOMU U
KOMOMHHMPOBAHHOM MPOYBKOY

1. Kakue 13 nepeuucineHHbIX HEAOCTATKOB «KIACCUUYECKOIO»
KHCJIOPOJHO-KOHBEPTEPHOI O MIPOLECCa MOCITY KU IIPEANOCHIIKON
pa3paboTKu TOHHOU MOoAa4YH KUcuopoaa?

2. VYKaXuTe MPOLECCHI, CIIOCOOCTBYIONINE OXJIAKACHUIO
oKos10(ypMEHHOH 30HBI ITPH TOHHOH MoAave KHCIOpOoaa.

3. B dem mposBnsercs aeiicTBHE KOIBLEBOH 00OTOUKU M3
yTJIEBOAOPOAOB NPH JOHHOHU Mojaue Kucaopona?

4. VY nenpHbI 00bEM paboOdero MpOCTPAHCTBA KOHBEPTEPA C
JIOHHOW TIPOAYBKOH OOBIYHO COCTABIISET ...

5. OTHoIIeHNE BBICOTHI paboyero MpocTPaHCTBa K €ro

nmuametpy (H/D) st koHBepTepa ¢ JOHHOM MPOTYyBKOH OOBIYHO
COCTaBJIsET ...

6. CroiikocTu (yTepoBKH JHUINA KOHBEpTEpa C JOHHOH
HPO/YyBKOH OOBIYHO COCTABIISCT ...

7. IIponomKHUTENbHOCTS CMEHBI JHUINA KOHBEpTEpa ¢ JOHHOU
IIPOMYBKOM COCTABIISET ...

8. VYkaxure TEXHOJOTHYECKHEe 0COOEHHOCTH KOHBEPTEPHOTO
npolecca ¢ JOHHOH NPOAyBKOH B OTJIMYUE OT KJIACCUYECKOH
TEXHOJIOTHU.

9. TemmnepaTypa B IEpBUYHON PEaKLIMOHHOM 30HE KOHBEPTEpA C
JIOHHOM MPOAYBKOW COCTABJISIET ...

10. Japnenne kuciopona mepen GpypMaMu Ui KOHBEpTepa ¢
JIOHHOH NPOAYBKOW COCTABIIAET ...

11. VYkaxure XapakTepHYI0 0COOCHHOCTH IIJIAKOBOTO PEeKUMa
KOHBEpPTEPHOU IJIABKU C IOHHOW MPOITYBKOM.

12. UTO U3 MEepevncIeHHOTO 3aMeUIIeT PACTBOPEHHE KYCKOBOM
W3BECTH MPU JIOHHOW MoAaye qyThsi?

13. CreneHp yjajieHus cepbl U3 MeTallla IPU KUCIOPOAHO-

KOHBEPTEPHOH IIITaBKE C JTOHHOI MPOIYBKOH M MCIIONBE30BaHIEM
HOPOIIKOOOPa3HOH U3BECTH COCTABIISIET. ..

14. Crenenp ynanenus ¢ochopa U3 MeTauia npu KUCIOPOIHO-
KOHBEPTEPHOH IUIaBKE C JIOHHOM MPOAYBKOH M HCIIOIb30BaHUEM
HOPOIIKOOOPAa3HOH U3BECTH COCTABIISIET ...

15. VKkaxuTe CTENEHb OKUCICHUS MapraHia B YCIOBHUAX
KHCJIOPOTHO-KOHBEPTEPHOH MIABKH C JIOHHOU MPOYBKOA.
16. YKaxXuTe cTerneHb OKUCICHHUS KPEMHHUS B YCIIOBUAX

KHCJIOPOJHO-KOHBEPTEPHOH IIJIABKH € JOHHOU IIPOLYBKOH IIpH
OCTaTOYHOM cofiepkaHuu yraepona metee 0,1 %.

17. Vkaxkute ypoBeHb coaepxanus FeO B 1uiake B KUCIOPOIHO-
KOHBEPTEPHOM IIPOLIECCE € JOHHON IPOLYBKOH IIPU OCTATOYHOM
conep>kanum yriepoaa 6onee 0,25 %.

18. KakumM 00pa3zoM mpH JOHHOW MPOIYBKE MeTaylia
KHCIIOPOJIOM TIPEAOTBPAIIAIOT ITOBBIIICHHBIN H3HOC IPH(YPMEHHBIX
30H KOHBepTepa?

19. Kakum 00pazoM B KOHBepTepax ¢ JOHHOM MPOAYBKOH
MeTajula KUCIIOpOJIoM oOecrieunBaeTcs panHee (OpMHUPOBaHHE
BBICOKOOCHOBHOT'O I1L1aKa?

20. BeIxoq jXuAKOro MeTajlia B KOHBEpTEpEe ¢ JOHHOM
HPOJYBKOH COCTABIISIET. ..

21. Pacxop toma B KOHBEpTEpe C JIOHHOM MPOJIyBKOM
COCTaBIISICT. ..

22. UTro 13 NepeyrciIeHHOr0 OTHOCUTCS K MPEUMYIIecTBaM
KOHBEPTEPHOTO Mpoliecca C JOHHOM Mojayell KMUCI0poAa Mo CPaBHEHHIO
C BepxHeW rmopayeu 1yTos?

23. UTo U3 NepevyncIeHHOro OTHOCUTCS K HEJOCTaTKaM
KOHBEPTEPHOTO Npoliecca ¢ JOHHOM Mojayeil KHUCI0poaa Mo CPaBHEHHIO
C BepxHei rnoxayeit 1yTos?

24. IIponomKUTEeNbHOCTh LIMKIIA MJIABKHU CTAlId B KUCJIOPOJHOM
KOHBEpTEpE COCTaBIISET. ..

25. IIporexanne Kakux MPOLECCOB HE XapaKTEPHO A MepHoja
IPONYBKU?

26. Kakue 2 OCHOBHBIX TEXHOJOTHYECKMX MapaMeTpa MeTaia




KMS8

Texymiee
TECTUPOBAHHUE I10
teme «KosmieBast
00paboTKa cTamy

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

Bomnpocs! o Teme «KosmreBast 00paboTka cTammy

1. CrasnepasJIMBOYHBII KOBII - 3TO ...

2. Korma u ¢ xakoif menpio MPOBOIAT PACKUCIICHHE CTaH?

3. B 4em nposBisercs BpeAHOE BIMSHUE KUCIOPOAA Ha
cBoifcTBa cTamu?

4. Kaxoif 13 nepednciIeHHbIX CIIocO00B pacKUCIEHHUs Haubolee
MIMPOKO MIPUMEHSETCS Ha IPAaKTHKe?

5. PackucnuTenbHas CHOCOOHOCTD AIIEMEHTOB-PACKUCIUTENeH
IpU NTyOMHHOM PACKUCIEHUH CTaIH XapaKTepU3yeTCs. ..

6. Korma ciemyer BBOIUTH PACKUCIHTENH IIPU NTPOBEACHUN
TIyOMHHOTO PACKUCICHUS ISl MAaKCUMAIBHOTO YCBOCHUS JIEMEHTOB-
packuciaurenen?

7. VYrap mapranua (13 ¢eppociuiaBa) IpH PaCKUCICHUU CTAJIU B
KOBIIIE COCTABIISET. ..

8. VYrap kpemHus (13 eppociuiaBa) Ipu PacKUCICHHH CTalU B
KOBIIIE COCTaBIISIET. ...

9. VYrap anoMUHUS [IPU PACKUCIIEHUH CTald B KOBLIE
COCTaBIISICT. ..

10. OCHOBHBIM HEJOCTaTKOM IIIyOWHHOTO croco0a pacKUCIeHHS
ABJIACTCA. ...

11. OCHOBHBIM HEJOCTaTKOM TU(PGY3HOHHOTO crocoba
PACKUCIICHUS ABIIACTCA. ..

12. OCHOBHBIM HEJIOCTaTKOM BaKyyM-yIJIEPOIHOIO CIIoco0a
PACKUCIICHNUS SABIACTCA. ..

13. OCHOBHBIM NIPEUMYIIECTBOM IIIyOHMHHOTO crocoda
PACKUCIICHUS ABIACTCA. ..

14. OCHOBHBIM IIpeUMyIIECTBOM AN((PY3MOHHOrO U BaKyyM-
YTIIEPOJHOTO CTIOCOO0B PACKUCIICHUS SBIACTCA. ..

15. VKkaxuTe OCHOBHYIO PEAaKLUIO PACKUCIIECHUs CTald IPU
rIyOMHHOM crioco0e.

16. VYKaxXuTe OCHOBHYIO PEaKLHUIO PACKHCIEHUS CTalIU IpU
nuddysnorHOM criocode.

17. VYKaKuTe OCHOBHYIO PEaKIMIO PACKUCIEHMs CTalIM MPU
BaKyyM-YyTJIEPOJHOM CIIoco0e.

18. B uewm 3akmrouaercs nenpb onepanuu 1o JErupoBaHUIO
cramu?

19. Kakum crocoboM mpoBoAsT JerupoBaHue cranu?

20. VYKaxkure pacxo]] aJIOMUHUS JUIsl PACKUCIIEHUS CIIOKOHHOM

CTaJIM, €CJIN OCTATOYHOE COAEPKAHHUE YTIIepOo/ia B METAJIIE COCTaBIISET
0,3 %? Pe3ynbTaT mpuBeguTe B TpaMMax Ha TOHHY cTanu (1u¢poii 6e3
€IMHUL] U3MEPEHUS).

21. VYKaxure pacxo]] aJlOMUHUS sl PACKUCIIEHUS CIIOKOHHOM
CTaJH, €CJIM OCTATOYHOE COAEPKAHUE YTIIeposia B METAIIe COCTaBIsEeT
0,05 %? Pe3ynpTar npuBenuTe B rpaMMax Ha TOHHY cTaiu (Ludpoit 6e3

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

ITpoBepsiemble
Kox Hassanue
HHIIKATOPHI Coneprxanne paboTHI
paboThI paboThI N
KOMITETEHIIUH
P1 Beimonnenue u IK-2-31;I1K-2- Teopernueckue BOIPOCHI [UIsl 3aIUTHL:

3alIuTa KypcoBO’
paboTHI 110 TEMe
«TexHomnorus u
pacuer IIaBKu
CTanu B
KHUCIIOPOIHBIX
KOHBEPTEPAX»

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

1. Jaiite onpeneneHue cranu

2. VYkaxuTe QyHKIMA OCHOBHOTO CTAJICIIABHIIBHOIO IIIaKa.
3. [NepeuncnuTe cBOICTBA MITaKa M CIIOCOOBI BHIPAKCHHS
OCHOBHOCTH.

4. Kak Ha mpakTHKe OLEHHBAIOT OKHUCIHUTEIBbHYIO CIIOCOOHOCTD
(OKHMCIIEHHOCTB) IITaKa?

5. Hackompko TOTHO OKHCTsIeTCsT KPEMHHH METaUIOMUXTH B
YCIIOBHSIX OCHOBHOT'O CTaJICINIABUIIBHOTO IIporecca?

6. Kaxue TpeOoBaHUs HPEBIBISIOT K COCTaBy IUIAKY IS
ynanenus gpocdopa u3 merayia?

7. Kakne TpeOoBaHMS IPEABABIAIOT K COCTAaBY MIIAKY VIS
ylaJeHus cepbl n3 Metaia?

8. [laiite omnperneneHne «KJIaCCHYECKOT0» KHUCIOPOIHO-
KOHBEPTEPHOTO ITporecca.

9. UeM ompezensiercss pacxol KUCIOPOJHOIO IyThs HA
NpOBEIEHNE KOHBEPTEPHOI IIaBKU?

10. Korna u ¢ xakoii 1eNbl0 MPOBOAST PACKUCICHHUE CTan?

11. Uem onpeznensieTcss pacxo]] METAJUIMYECKOrO JIOMa Ha IUIaBKY




CTaIH B KHCJIOPOAHOM KOHBepTepe?

12. B kaxoll nepron MiIaBKH, U KaKO€ TOILUIMBO MCHOJIB3YyeTCs
IIPY BBIIUIABKE CTAJIM B KUCIOPOAHOM KOHBEpTEpE?

13. Ilepeuncnure NPUXOAHBIE U PACXOIHBIE CTaThU TEILIOBOIO
6anaHca KUCIOPOTHO-KOHBEPTEPHON IIIABKH.

14. IepeuncnuTe NpUXoAHbIE M PACXOJHBIE CTATbU TEMIOBOIO
GanaHca KHCIOPOIHO-KOHBEPTEPHOH IIIaBKH.

15. Ilepedncnure craThu NOTEPh MACCHl METAIOUIUXTHI.
YkaxuTe BeIUYHMHY BBIXOJA TOJHOTO.

16. C Kakoil LeNIbI0 UCNOB3YIOT U3BECTh KOHBEPTEPHOM
IaBke?

17. [lepeuncnure napaMeTpsl AyTHEBOIO PEKMMa KOHBEPTEPHOM
TUIABKH U UX BEJTMYHHBL.

18. VYkakuTe MaBieHUE AyThs IEepes COmIaMu B (ypMax
KOHBEPTEPOB U CKOPOCTh KUCTIOPOJHON CTPYH.

19. Kakyo OCHOBHYIO pOJIb BBINOJIHAET METAIIMYECKUIl JTOM B
KOHBEPTEPHOM I1aBKe?

20. Bemmannaa pacxoma JioMa Ha IUIaBKY M CIIOCOOBI €TO
MOBBIIICHHUS.

21. [Monoxxenue ¢ypmsbl B mpolecce IPOLyBKH BaHHBI U €€
KOPPEKTUPOBKa

22. INepeuncnute ocHOBHBIE (haKTOPBI, KOTOPBIE HEOOXOIUMO

YUYHUTBHIBATH [IPU pacyeTe pacxoa MEeTATMYECKOro JOMa Ha TIaBKY
cTanu B KOHBepTepe?

23. C Kakoil LeNIbI0 UCIOB3YOT OKATHIIY B KOHBEPTEPHOU
miaBke?

24. Kak cnegyer n3MeHUTh pacxol METaJIMYECKOro JIoMa s
KOPPEKTHPOBKH TpeOyeMoi TeMIepaTypsl MeTajlIa Ha BEITyCKe?

25. OT 4ero 3aBUCHUT MPOJODKUTEIFHOCTH IPOAYBKH B
KHCJIOpPOJHOM KOHBepTepe?

26. [lepeuncnure B nmpaBUIBLHON MOCIIENOBATEILHOCTH
TEXHOJIOTHYECKUE ONepariii KOHBEPTEPHOH IIIIaBKU.

27. [loBeneHue 351€MEHTOB METAUIOIIMXTHI M YCIOBUS
NITaK00OPa30BaHMA B IEPHOJT IIPOTYBKH.

28. [epeuncnute ocHOBHBIE yciioBUs ynaneHus Gocdopa u3
MeTajuia B IIaK

29. [lepeuncnuTe OCHOBHBIE YCIIOBUS yJAJIEHUs CEphbl U3
MeTaIa B ITaK

30. OT uero 3aBUCHUT CTENIEHb OKUCICHUSI MAapraHia B yCIOBUIX
«KIJIACCHYECKOT0» KUCIOPOAHO-KOHBEPTEPHOro npouecca?

31. OT yero 3aBUCUT OKMCJIEHUS MapraHia B yCIOBHSX
KHCIIOPOTHO-KOHBEPTEPHOTO MpOoLiecca ¢ JOHHOU MPOAYBKOM ?

32. OT 4ero 3aBUCHUT yNENbHBIA Pacxoll KUCIOPOAa B

«KITACCUYECKOM» BapUaHTE KUCIOPOIHO-KOHBEPTEPHOTO Mpoliecca 1
KaKue BeJIIYMHBI OH TPUHIMAET?

33. Ilepedncnure napaMeTpsl, ONPEACISIONUE YACIbHbIN
pacxoJ KHCIO0poa Ha TIaBKy

34. ITpn KaKoM IOJOKEHUN (ypMbl HAUMHAIOT IIEPHO]
TPOIYBKH B «KIACCHYECKOM) BapHaHTE KHUCIOPOJHO-KOHBEPTEPHOTO
nporecca?

35. B kakux ciry4asix ocyLIEeCTBISIIOT U3MEHEHHE padodero
TIOJIOKEHUS (PYPMBI B TIEPHOL MPOTYBKH

36. KakoBBI moTepu MeTa/uia ¢ BBIHOCAMH U BEIOpOCaMH B
KHCIIOPOJHO-KOHBEPTEPHOM Tporiecce?

37. KakoBbl moTepH Macchl METANIOIUXTHI B «KIACCHYECKOM»
BapHaHTE KHUCIOPOIHO-KOHBEPTEPHOTO Iporecca?

38. Uro HEOOXOAUMO YUYHTHIBATh IPH OIpPEASICHUN TpedyeMon
TeMIlepaTypbl MeTallla Ha BEIITyCKe?

39. C Kakoil LeJIbI0 UCNOJIB3YETCs IIaBUKOBBIN AT B
KHCJIOPOIHO-KOHBEPTEPHOM Hporiecce?

40. Kakum o0pa3zoM ompenenstoT MOMEHT OKOHYaHHS
MPOIYBKH?

41. OT Kakux (akTOPOB 3aBUCHT NPONODKUTEIHEHOCTD
HIPOJIYBKHU?

42. B xaxoll nepron npoayBKH HaOmogaeTcd MaKCUMaIbHas
CKOpPOCTb OKHCJICHUS yriaepoaa?

43. Kak u3MensieTcss CKOpOCTb OKHCJIEHUS YIIIEpoJa B MEPUO]
MIPOTYBKHU?




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

P2

JlaboparopHas
pabota Nel:
Nzyuenue nporecca
B3aNMOJICHCTBHS
KHUCJIOPOJHOH CTPyU
C )KHIKOI BaHHOU

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

45. Kak cnegyer n3MeHUTh pacxos JIoMa Ha IUIaBKY NpH
YBEIWYIEHUH PacYETHOTO PAcXoia TBEPABIX OKUCIUTENICH?

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

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

48. VkakuTe Kakoe KOIMYECTBO YIiepoja METaIOMUXThI
OKHCJIAETCS 110 PEaKIMU HETIOJTHOTO TOPEHUS?

49. B kakux mpenenax M3MEHSIOT OCHOBHOCTH IIJIaKa B
KOHBEPTEPHOM IaBke?

50. TexHoNOrusl paCKUCIIEHUsI CTAJIM Ha BBIYCKE, TOPSAN0K
BBOJIa PACKUCIIUTENEN U UX yrap.

1 Lens n 3agaun paboTEHIL.

2 [Toyemy paboTa IpPOBOAUTCSI METOJOM MOAETUPOBAHMA?

3 Kaxue ruposriHaMu4eckue CHIIbl ONPEAENAIoT TTyOHHy
oOpasytormeiics JIyHKH BHYTPH CTPYH T'a3a B KHUIKOCTD?

4 Kakumu cumamu MOXXHO TpeHeOpeds IpH MOAEINPOBAHUU
B3aMOJEHUCTBHUS CTPYH Ta3a ¢ )KUAKOCTBIO?

5 OOBsICHUTE 3aBUCHMOCTD Pa3MEpPOB JIyHKH OT BBICOTHI
(ypMBI HaJT BAHHOM ¥ KOHCTPYKIUH (DyPMBL.

6 Kak BiusieT pexxuM npoAyBKu Ha padUHUPOBOUHBIE
MPOLECCH B KUCIIOPOIHOM KOHBEpTEpe?

7 PeakunonHas 30Ha TpH MPOIYBKY B pealbHOM KHCIIOPOJHOM
KOHBEPTEPE U €€ TEMCHTHI.

8 Kaxoii kputepuii HeoOXon1uMo OpaTh 3a ONpEACISIOUUN TpU
MOJZICNNPOBAaHUHN B3aNMOJCHCTBIS CTPYH ras3a ¢ KHUIKOCTBIO?

9 [Mouemy Tpebyercsi BUIOM3MEHEHUE M3BECTHOTO KPUTEPHS
MOJZIENUPOBaHNS B3aUMOIEHCTBUS Ia30BbIX CTPYH C KHUIKOCTHIO?

10 Kak onpenensiercss 1 KOHTPOIUpYETCsa PacXof ra3a B JaHHOI
pabore?

11 INouyemy mpu 3amavax MOISTHPOBAHUS HEOOXOIMMO

HaXOJUTh 3aBUCUMOCTH, B KOTOPBIX B Ka4eCTBE ()YHKLIUH M apTyMEHTOB
¢$urypupyrot 6e3pa3MepHbIC BETHIHUHEI?

12 Kakne BemmIMHBI OOBIYHO HCHONB3YIOTCS B KAUECTBE
apryMeHTa IpH THAPOAVHAMUYECKOM MOAENNPOBAHUN?

13 Kaxue ¢usudeckue BEMMIMHBI HEOOXOANMO (PUKCHPOBAThH BO
BPEMsI SKCTIEPUMEHTOB IPH BEIITOJTHEHUH JTAaHHOH PadoTHI?

14 CKOIBKO THIIOB (pypM HCCIEAYIOTCA B T1a0OpaTOpHOI
pabore?

15 Kakne TpeOoBaHMS 1O TeXHHKE 0€30MaCHOCTH HEOOXOIMMO
cOOJrOIaTh TIPH BRITIOTHEHNH PaOOTHI?

16 Kakue pacueTsl BBIIONHSIOTCS B JaHHOM J1a00paTOpHOM
pabore?

17 Kakne ocHOBHBIE KOHEUHBIE 3a7a4M JIOJDKHBI OBITH PEIICHEI
MOCJIC MIOJTHOTO BBIITOHEHUS PaboTHI?

18 Kakue ocHOBHBIE HEJOCTATKH TMAPOANHAMUYECKOTO

MOICIIUPOBAHUSA METAILITYPIHICCKUX IMTPOLECCOB KaK NMHCTPYMCHTA JIs1




P3 JlabopaTopHas IK-2-31;11K-2- 1 Ilopsimok 3arpy3ku HMIMXTOBBIX MaTEPHAIOB B KOHBEPTED.
pabota Ne2: YI;IIK-2-B1;IIK-1- |2 CTpyKTypa KOHBEPTEPHOW BaHHBI MEpel MPOIYBKOH.
NmuranmonHoe 3LIIK-1-Y1;IIK-1- |3 W3meHnenue cpenHeil TeMriepaTtypbl BAHHBI BO BpEMsI
MOJEIMPOBAHHE BL;IIK-5-31;I1K-5- | mpoxyBKu.
npoxnyBku Metamia B | Y I;IIK-5-B1;IIK-6- |4 CTpyKTypa MEepBUYHON PEaKIMOHHOW 30HBI.
KHCIIOPOJTHOM 3LIIK-6-Y 1;IIK-6- |5 CTpyKTypa BTOPUYHON PEAKI[MOHHOW 30HBI.

KOHBEpTEPE C B1 6 CTpyKTypa KOHBEPTEpHOH BaHHBI B CEpPEIUHE MPOIYBKH.
BepXHeH nonavei 7 Pounb razo-nurako-MeTamsIMu4ecKoi 3MyJIbCUU B KOHBEPTEpE.
NyThsl 8 Y4acTKu NPEeuMyLIECTBEHHOTO OKUCIIEHHS yIiepoja B
KOHBEPTECPHOU BaHHE.
9 DaxTOpBI, OIPEIEIAIOIIUE OKUCIEHHOCTh KOHBEPTEPHOIO
1aKa.
10 BEIOpoCH M3 KOHBepTepa: MPUYUHBI X BO3HUKHOBCHHUS U
Mepbl 0OpPBEOBI C HUMH.
11 SBnenue "cBopaunBaHHA" IIJIaKa, €TO MOCIEACTBUS U
CHOCOOBI YCTPaHEHUSI.
12 Pacnipenenenue mprcasok HEMETAUIMYECKUX MaTEpHaIOB I10
X0y IIPOIYBKH.
13 XapakTep U NPUUMHBI U3MEHEHHS MOJOKEHUsI PYpPMBI 110
X0y IPO—IIyBKH.
14 JelicTBus oneparopa Ajsl MOBBILCHUS TEMIIEPATYPHI
MeTaia.
15 JeiicTBus oneparopa Ajsl CHIDKEHHS COJEp)KaHUs Cephbl B
MeTaie.
16 OnpezneneHue MOMEHTa OKOHYAHUS IPOLYBKH.
17 Kpurepun ontrManbHOCTH nepuoia MpoLyBKH.

P4 JlaGoparopHas [TK-2-31;11K-2- 1 Uto Takoe pacKUCIICHUE CTAU U C KAKOH 1IeJIbI0 OHO

pabota Ne3: Y1;IIK-2-BL;I1K-1- | mpoBoguTcs?
Nmurammmonnoe S3LIIK-1-V;IIK-1- (2 Urto Takoe JerupoBaHUE CTAIU U C KAKOH LIETbI0 OHO
MOJETUPOBaHUE B1;ITIK-5-31;I1K-5- MpOBOAUTCS?
niporecca oopaborku | Y 1;IIK-5-B1;IIK-6- |3 Kakue packuciautenu UCIONb3YIOTCS MPH PACKUCICHUU
CTaJI Ha arperare 31L;IIK-6-Y1;11IK-6- | kumsmeit, moaycrnoKoiHON 1 CITOKOWHOM cTanu?
JIOBOJKH CTaJl B1 4 Kakue (axTops! BIHAIOT HA yrap 3JIEMEHTOB IIpH
packucieHun?
5 Kakne 3amaun pemarorcst mpu o6paboTke mMeTauia Ha
arperare JOBOJKU?
6 HaznaueHne u TeXHONOTHS MPOAYBKH METala WHEPTHBHIMH
razamu?
7 Ha3aHYCHWE W TEXHOJOTHs 00pabOTKM MeTaia
MOPOIIKOOOpa3HBIMU peareHTaMu?
8 CrniocoObl KOPPEKTUPOBKU TemIiepaTypsl Metamia Ha A/IC
MeTaiia ¥ uX 3 (heKTHBHOCTE?
9 TexHONMOTMYECKHE 0COOEHHOCTH 00pabOTKM MeTayia Ha

AJIC?




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOUCXOIMT MPH UCIIONB30BaHUH CICIYIOIINX 0053aTeIbHBIX (HOPM KOHTPOJIS:
1). BeImoyTHEHHE ¥ 3alUTa JIAO0OPATOPHBIX pa0OT B BUIE YCTHOTO OMPOCa IO KOHTPOJIBHBIM BOIIPOCAM;

IIpomexxyTouHast aTTecTanus mo Y/ ocyiecTBuseTcs Ipyu UCTIOIb30BaHUY CIEAYIOUINX 00s3aTeNbHBIX ()OPM KOHTPOJISL:

1). BeimosHeHHe 1 3amUTa KypcoBoi paboTHl B YCTHOH (hopMe 10 KOHTPOIBEHBIM BOIIPOCAM U 3aJaHUSM, HJIH B BUJC
KOMITBIOTEPHOTO TECTHPOBAHMS 110 TECTOBBIM 3a1aHusIM B cpene LMS Moodle. TecTs! [t 3aIUTEl KypCOBOH pabOTHI
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 Oaysa 3a NpaBUIILHBIN OTBET). Bpemst mpoxoaeHus TecTa OrpaHHuueHo - 20 MUHYT.
2). DK3aMeH, KOTOPBII MOXKET IIPOBOANTCS B YCTHOH (hopMe 1o OrteTaM, BKITFOUAIOIIIM TEOPETHUSCKHE BOITPOCH! M 3aa4H,
OXBATHIBAIOIIKE BCE pa3ienbl Y I, Wi B TECTOBOM (opMe 1Mo TECTOBBIM 3anaHusiM B cpene LMS Moodle.

Huxe npeacrasien oOpaser 5K3aMEHAIIMOHHOTO OUJIeTa.

MmuHICTEpCTBO HAYKH U BEICIIEro oopa3oBanus Poccuiickoit denepannu

(hemepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE BBICIIEr0 00pa30BaHHs

«HanuonaneHbI# HccneaoBaTenbcKui TexHonoruueckuil yauusepeutetr « MUCHC

HOBOTPOMIIKUI ®UITUAIT

Kadenpa merammyprudeckux TEXHOIOTHI U 000pyIOBaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0

Hucuumuinna: «Teopust 1 TEXHOIOTUS TPOM3BOJCTBA CTAIIIDY

Hampasienne moarorosku 6akanaBpos: 22.03.02 «Meramryprus»

IIpoduie noaroToBku: «MeTaJuTyprus Y4epHBIX METAIIIOB)

dopma 00y4deHHs: 3a09Has

®dopma npoBeeHHs SK3aMEeHa: YCTHast

1 Bompoc. UcTounnkr 00pa3oBaHusl U pOJTb IUTAKa B CTANETUIABMIIBHBIX mporeccax. OOMre MPUHIUTIB YCTAHOBICHHS
ONITUMAJIFHOTO [IUIAKOBOTO PEKUMA TUIaBKU.

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

3amada. [1yis1 ycinoBHiA OCHOBHOT'O KUCIOPOAHOTO KOHBEPTEPA OMPEAETUTh PACXO KUCIOPOa HAa OKUCIICHHE KPEMHUS YyTyHa U
KOJINYECTBO MPOJYKTOB peakLuy oKucieHus. CocTaB yyryHa U Apyrue HeoOXOoArMble TaHHbIE IPUHATH CaMOCTOATENBHO. Pacyer
Bectu Ha 100kT uyryHa.

CocraBui:

noueHt kapeapst MTuO A.H. lllantosanos

TecTs! U1 5K3aMeHa reHepupytoTcs cucreMoir LMS Moodle u3 6aHka TeCcTOBBIX BOIpocoB U 3aganuid. Tect cocront n3 20
TEeOpEeTUIeCKUX BOIpocoB (1 Gayt 3a mpaBWIbHBIN OTBET) U 4-X 3a1a4 (5 Oana 3a mpaBUIIBHBINA OTBET). Bpems mpoxokaeHus recta
orpaHuueHo - 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). Kpurepun OIeHKH 3alIUTHI KypCcOBOW pabOTHI B yCTHOI hopme

«OTaHO» - paboTa CONEP KUT IPaMOTHO M3II0KEHHYIO PACUeTHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacuerax,
JIOTHYHBIM U TIOCJIEIOBATEIBHBIM U3JIOKEHHEM MaTepraa B MOsICHUTENbHOHN yacTu. [Ipu 3ammre paboThl CTYAEHT MTOKAa3bIBAeT
rITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET PaCYCTHBIMH JaHHBIMU; JICTKO OTBEYAECT Ha IIOCTABICHHBIC BOIIPOCHL.
«Xopomo» - paboTa CONepKUT I'PaMOTHO H3JIOKEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacyerax,
JIOTHYHBIM M TIOCJIEIOBATEIBHBIM U3JIOKEHHEM MaTepraa B MOsICHUTENbHOHN yacTh. [Ipu 3amure paboThl CTYIEHT MTOKa3bIBaeT
3HAHUS BOIIPOCOB TEMbI; 0€3 0COOBIX 3aTPyJHEHHI OTBEYACT HAa MOCTABICHHBIC BOIPOCHL.

«Y IOBJICTBOPUTEIBHOY» - pabOoTa COAEPKHUT pacyeTHYIO 0a3y, XapaKTepu3yeTcs HaJIMIHeM OTACIBHBIX OMIMOOK B pacuyerax. [Ipu
3aIINUTE CTYAEHT IPOSBIIAET HEYBEPEHHOCTD, TIOKA3BIBACT C1a00e 3HAHUE BOIPOCOB TEMBI, HE 1T MOJIHOTO, apTYMEHTHPOBAHHOTO
OTBETA HA 33/IaHHBIE BOMPOCHIL.

«HeynoBneTBopuTenbHOY - paboTa HE COAEPKUT pacyeTHYIO Oa3y, He OTBeYaeT TPEOOBAHUIM, H3JI0)KEHHBIM B METOJHYCCKUX
YKa3aHUsIX, IMEET 3HAUNUTEIILHBIC OIMMOKK B pacueTax. [Ipu 3animure CTyACHT 3aTPYAHICTCS OTBEYATh Ha MOCTABICHHBIC BOIIPOCHI
0 TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIMYyCKAeT CYIIECTBEHHbIE OIHOKN.

3). Kpurepun 3amunThl KypcoBoit paboTs B JopMe TECTHPOBAHUSL:

«OTmmaHOY - omydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHITIOIHEHNH TECTA 33 PErIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyuerue ot 75 10 90 % 6aioB 1Mo TeCTy IpH BHINOIHEHUU TECTA 3@ PErIaMEHTHPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - ModyudeHue ot 50 10 75 % 6ansoB Mo TeCTy NPHU BHIIOTHEHHH TECTA 3@ PErJIaMEHTHPOBAaHHOE BpeMs
«HeynoBnerBopuTensHO» - moxydeHne Menee 50 % 0aiuioB mo Tecty

4). Kpurepuu OIieHKH 3K3aMeHa B YCTHOM (opme:

«OTIMYHOY - CTYJICHT IEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIIA/ICET TEPMUHOJIOTHEH, IeaeT apryMEeHTHPOBaHHbIE
BBIBOZIBI M 0000IIEHNS, IPUBOIUT MIPUMEPEI, TIOKa3bIBAET CBOOOTHOE BIIaACHHE MOHOJIOTHYECKOH PEUbI0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha yTOYHSIOIINE BOIIPOCHL.

«XO0poIIO» - CTyJEHT AEMOHCTPUPYET IPOYHbIE TEOPETHUECKHIE 3HAHUS, BlIaJieeT TEPMHHOJIOTUEH, AeNIaeT apI'yMECHTHPOBAaHHBIC
BBIBOJIBI M 00OOIICHHUS, IPUBOIUT MPUMEPEI, HO IIPU STOM JeTaeT HeCyIIeCTBEHHbIEC OIHUOKH, KOTOPBIE OBICTPO UCTIPABIISIET
CaMOCTOSITETBHO WIIH IIPY HE3HAYUTEIFHON KOPPEKIINH MIPETIOIaBaTEIICM.

«Y 1OBJIETBOPUTEIILHO» - CTYJIEHT AEMOHCTPUPYET HErTyOOKHE TEOpPETHUECKUE 3HAHMS, HPOSIBIISIET cl1abo chOpMHUPOBAHHBIE
HaBBIKY aHAJIN3a SIBJICHUHN U IIPOLIECCOB, HEIOCTATOYHOE YMEHHUE JIeNIaTh apI'yMEHTHPOBAHHBIC BBIBOIBI M IIPUBOUTE IIPUMEDHI,
MOKa3bIBacT HE JOCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U OCIIEA0BATEIbHOCTBIO H3II0KEHHS, JIEIAcT
OIIMOKH, KOTOPBIE MOXET HCIPABUTh TOIBKO NMPH KOPPEKIIUH MPEIIO1aBaTeIeM.

«HeynoBneTBOpUTENBHOY - CTYJEHT IEMOHCTPUPYET HE3HAHHE TEOPETHIECKUX OCHOB IIPEMETa, HE yMEET AeNaTh
apryMEHTHPOBAaHHBIC BHIBOJBI M TPUBOANTE IIPUMEPHI, HE BIIA/ICCT TEPMUHOJIOTHCH, IPOSIBIIICT OTCYTCTBHE JIOTHYHOCTH U
MIOCJIC/IOBAaTENEHOCTHIO M3JI0KEHHS, JIeNIaeT ONIMOKH, KOTOPHIE HE MOXKET MCIIPABHUTh JaXke IIPH KOPPEKIINH IIPETIojaBaTesIeM.

5). Kpurepun onieHkH 3K3aMeHa B JopMe KOMITBIOTEPHOTO TECTHPOBAHMS:

«OTmmaHOY - momydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHIIIOIHEHNH TECTA 33 PErIIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyderue ot 75 10 90 % 6aioB Mo TeCTy IpH BHIIOIHEHUU TECTA 3@ PErIaMEHTUPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - MoXyueHue ot 50 10 75 % 6ansoB Mo TECTy NPH BBITOTHEHHH TECTA 3@ PErIaMEHTHPOBAHHOE BpeMs
«HeynoenerBopuTensHO» - moxydeHne MeHee 50 % 0ainioB mo Tecty

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec

JI1.1 |Kynpun B.A. Teopus u TexHOIOTUA M.: "Mup", OO0 "Usparensctso ACT",
MPOU3BOJICTBA CTANH: YUeOHUK 2003,
JUTSL By30B

JI1.2 | llanosanos A.H. Teopus 1 TeXHOIOTUA Hosorpounk: HO HUTY "MUCuC",
MIPOM3BOJICTBA CTATIH: YUeOHOe 2015, http://elibrary.misis.ru/action.php?
nocobue kt path info=ktcore.SecViewPlugin.actio

ns.document&fDocumentld=10572

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTODBI, COCTaBUTENTH 3arnaBue Bubmmorexa M3narenscTBoO, TOI, 311. anpec




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI2.1 | Aimzarynos P.C., Teopernueckue OCHOBBI Wzn. Jom MUCuC, 2002,
Xapnamus I1.C., CTaJIeTIaBHIIBLHBIX MTPOIIECCOB: URL://elibrary.misis.ru/action.php?
Ipotonornos E.B., YdebHoe ocobue kt path_info=ktcore.SecViewPlugin.actio
Hasrora, J1L.IO. ns.document&fDocumentld=3132
JI2.2 | Jly3run B.IL., Cemun Teopus u TexHOJOTUS W3gn. Jom MUCuC, 2010,
A.E., Komonosa O.A. | MeTaJUTypriu CTalH. URL://elibrary.misis.ru/action.php?
Bueneunas o6paboTtka cranmu: kt path_info=ktcore.SecViewPlugin.actio
YuebHoe mocobue ns.document&fDocumentld=7522
6.1.3. MeTronuueckue pa3padoTku
ABTOPBI, COCTABUTEIH 3araBue bubmmoreka WznarenbcTBO, TOM, 3I1. ajipec
JI3.1 |lanosanos A.H. TexHomorus u pacyer IIaBKu Hosorpounk: HO HUTY "MUCuC",
CTalli B KHCIOPOIHBIX 2020, http://elibrary.misis.ru/view.php?
KOHBepTepax: Meroaudeckue fDocumentId=10578
YKa3aHUs JUIS BBITOJTHCHHS
KypCOBOM pabOTHI
JI3.2 | lanosanos A.H. Merannyprus craiu: H® HUTY "MUCuC", 2020,
JlabopaTopHBIi MPaKTHKYM http://elibrary.misis.ru/view.php?
fDocumentld=10552
JI3.3 | lanosanos A.H. Teopus u TeXHOIOTUA Hosorpounk: HO HUTY «MHUCuCy»,
TIPOU3BOJICTBA CTAJIH: 2020, http://elibrary.misis.ru/view.php?
Meronuyeckue ykazanus 1is fDocumentld=12609
MPOBE/ICHUS MIPAKTUYCCKUX
3aHATUI
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 SEKTpOHHAS OMOIMOTEKA www.elibrary.ru
6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 |Zoom
6.4. IlepeueHb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenne OcHarenne
235 VYueOHas  ayamtopus i 3aHATHH | Kommiuekr  ydeOHOM  mebemm Ha 48 Mmect A
JICKITAOHHOTO THIIA, MPaKTUICCKUX | OOydJarommxcs, |  CTallMOHAPHBI  KOMIIBIOTEp  JUIA
3aHSATHI MPEToaBaTeNs C BBIXOJAOM B HHTEPHET, MPOEKTOp, dKpaH
HACTCHHBIN, KOJOHKH, JOCKa ayJUTOpHAas MejoBas, BeO
KaMmepa, JMICH3WOHHbIe mporpaMmmel MS  Office, MS
Teams, antuBupyc Dr.Web.
217a VY4eOHas abopaTopus Kommekr  ydeOHOM  Mebenmn Ha 10 Mect  mus
0o0yJaromuxcsl, METAUIMYECKHHd  CTeHJ, CTelaX TOf
00pasibl 900*500*2000, BECHI nabopaTtopHbIe
TEXHUYCCKHUE, MaKeT JOMEHHOTO nexa, MaKeT
MapTEHOBCKOTO TIeXa.

8. METOJJUYECKHUE YKA3ZAHUSA J1JI51 OBYYAIOIIIUXCA

OcBoeHNe TUCIUIUINHBI TIPE/IIoaracT Kak IIpoBeIeHNE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHATHIH, TaK U paboTy B AJIEKTPOHHOM
uHpopmarmonHo-obpaszoBarensHoi cpene HUTY MUCHC (BHUOC), 9acThio KOTOPOil HEMOCPEACTBEHHO MIPeAHA3HAYEHHON IS
OCYILECTBIICHHs] 00pa30BaTEILHOIO IpoLecca SBISIETCs AIEKTPOHHBIH 0Opa3oBarenbHbIil pecypc LMS Moodle.

PexoMeHIanuu o ycrenHoMy 0CBOSHHIO Kypca B TPAAUIIHOHHOH (opme.

Jln1s ycIIenHoro yCBOGHUs TEOPETUIECKOro MaTeprana Heo0X0IUMO PEryIsIpHO MOCENaTh JICKIUH, IePEUUTHIBATD JICKIIMOHHBIH
MaTtepua, 3HaUUTeNbHOE BHUMAaHHE yIEeNATh CAMOCTOATENBHOMY H3Y4E€HHIO TUCLUTUIHHBL

ITporpamMmMa JUCITUIIIMHBI BKITIOUAET JICKIIMOHHBIE, IIPAKTHYECKHE 3aHATHA U Ta00paTOpHEBIE 3aHATHS, BEIIOITHEHHE KypPCOBOH

paboTHI.

KypcoBast pabota oTiaudaeTcs 3HaYNTEIFHBIMA 3aTpaTaMH BPEMEHH M TpeOyeT OT CTy/IeHTa 3HaHHUU JISKIIMOHHOTO MaTepHaa,
METOMYECKIX YKa3aHHIA 110 BBITIOIIHEHUIO KypCOBOH pabOThI 1 OONBIIOT0 BHUMAHUS. B ¢BSA3M ¢ 3THM, IIPH INITaHWPOBAHUH CBOESH




CaMOCTOSTETBbHOI pabOTHI BaM CIEAyeT YIUTHIBATE, UYTO MPOITYCK JISKIIMOHHBIX 3aHATHH U HeBHUMATEIbHOE OTHOLICHHE K
U3YYCHUIO METOIMUECKUX yKa3aHUI CYIIECTBEHHO OCIIOKHUT BBIIOJIHEHUE KYPCOBOH pabOThI.

IToaroToBKa K BEIIOJIHEHUIO KyPCOBOIT pa0OTHI 3aKIII0YAETCS B H3YICHUH COOTBETCTBYIOIINX METOANICCKHIX YKa3aHUH U
CTaHAAPTOB 10 0(hOPMIICHUIO PAOOTHI. 3aJaHIE Ha BHIIOJHEHHE KyPCOBOI pabOTHI BBIIAETCS HA yCTaHOBOUHOM ceccur. Cpok
CllauM Ha TPOBEPKY — 3a 2 HEJeIHM J10 SK3aMEHAIIMOHHON ceccuu. KoHCyIbTaluu 1o BoIpocam, CBSI3aHHbIM C BBIITOJIHEHHEM
KypCOBOI1 paboThI MPOBOAATCS 110 COTJIACOBAHUIO C MPENOAABATEIIEM, BEAYIIIMM JIUCIUILIMHY, B COOTBETCTBHH C PACIIHCAHHUEM.
OdopmiteHHas B COOTBETCTBHH CO CTAaHJapTaMH KypcoBast paboTa caercs Ha Kadeapy MeTaLTyprH9eCKIX TeXHOJIOTHH H
obopynoBanus. [IpaBuiabHO BBITIOMHEHHAs paboTa JOMyCcKaeTcs K 3alUTe, KOTopas IPOBOAUTCS B YCTHOH (opme Ha
9K3aMEHAIMOHHOM ceccuu. Pabota, He 1oNyIeHHas K 3al[UTe, BO3BPAIAeTCs CTYAEHTY Ha JI0paboTKY.

JlabopaTopHBIe pabOTHI OTINYAIOTCSA 3HAYUTEIFHBIMU 3Hepro3arpaTaMu. YacTs paboT MPOBOAUTCS IPH UCTIOTH30BAHUH
BBICOKOTEMIIEPATYPHBIX arperaTos, CBs3aHa CO 3HAUMTEIBHBIMU 3aTPAaTaMK BPEMEHH, KPOME TOT'O0, JUISl UX ITOJIHOLIEHHOTO
BBITIOJIHEHUSI TPEOYETCsI y4acTHE B HEH HECKOJIBKUX CTY/ICHTOB MO/l PYKOBOZACTBOM IIperojaBarelis Wik adbopanra. B cBssu ¢
3THM, IIPH IUTAHKPOBAHUH CBOEH y4eOHOI pabOTHI BaM CIEAyeT YIUTHIBATh, UYTO IIPOITYCK JTJAOOPaTOPHOTO 3aHATHS CBSI3aH CO
CJIOXHOCTSIMH HX BBITOTHEHHSI.

[ToxroroBka K BBIIOJIHEHHIO JIAOOPATOPHOI pabOTHI 3aKIII0YACTCS B COCTABICHUH TEOPETHYECKOTO BBEACHNUS K J1aGOpaTOpHOi
pabore. [Tocne BeImoMHEHNUS 1a00paTOpHOH paboTHI 0opmisieTcs oT4eT. PaboTa cunTaercs MOIHOCTHIO 3a4TEHHOH MOCIIE ee
3aMIMTHL. 3aInTa Ja00paTOPHBIX paboT IMPOBOANTCS HA TaOOPATOPHBIX 3aHATHAX.

Yyactue B MPAKTHYCCKUX 3aHATHAX Tpe6yeT OT CTYACHTOB BBICOKOM CTEIEHH CaMOCTOSTEIbHOCTH U CHOCO6CTByeT boJee
FHY60KOMY OCBOCHUIO TCOPETUICCKUX MOJIOKCHUH B BX TMIPAKTUICCKOI0 NCTIOJIB30BaHU . Ha TIPAKTUYCCKUX 3aHATUAX CTYOACHTHI
o pyKOBOACTBOM MPETIOAABATEIIA BBIMTOJIHAIOT PACUCTHI CTAJICTIIIaBUIIbHBIX IPOLECCOB, a MOJIYYCHHBIC PE3YJIbTAaThl COOCTABIIAIOT
C p€aJIbHbIMU IIPONU3BOACTBCHHBIMH BEIINYUHAMU.

IlonroroBka k 3K3aMeHy 10 AUCLUILIMHE 3aKII0UACTCs B U3YUEHUHU TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKIU,
UCTOYHHMKAM OCHOBHOMH U JJOMOITHUTEIBHON IUTEPATYPBI.

YT00BI BaM OBIIIO HHTEPECHEE M3y4YaTh METAJUTYy PrHYECKUE AUCIUIIINHEL, TPOCIISKUBATh UX B3aMMOCBS3b C Ballei
CTIEIHATBHOCTHIO, HEOOXOANMO ITOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYI0 IIOMOIIb MOJKET OKa3aTh MepHOIIMIecKas
nuTeparypa: xKypHaisl «3BecTus By30B. UepHast MeTaTyprusy, «Metamtypr» u «CTanby.

PexoMeHIanuy o 0CBOSHHIO AUCIUILTIHEL B TUCTAaHIIMOHHON (hopMe OCPEICTBOM JIEKTPOHHOH HH()OPMAIOHHO-
obpazoBarenbHoii cpensl HUTY MUCHC (QUOC), gacThio KOTOPOH HEMOCPEACTBEHHO NpeIHa3HAuYSHHOM AJIS1 OCYIIECTBICHHS
00pa3oBaTeNBHOrO MpoLiecca SIBISETCS HIIEKTPOHHBIN 00pa3oBaTenbHbI pecype LMS Moodle.

LMS Moodle ncrions3yercst IpenMyIIecTBEHHO U aCHHXPOHHOTO B3aHMMOJICHCTBUS MEXIY Y9aCTHHKaMHU 00pa30BaTeILHOTO
mporecca NoCpeCTBOM ceTH «HTepHeT».

Yr00sI 3¢ PekTHBHO HcTonb30BaTh Bo3MoxkHocTH LMS Moodle, a cooTBETCTBEHHO U yCIEIIHO OCBOMTh JUCIUILIHHY, HY)KHO:

1) 3aperucTpupoBaThCs Ha Kypc, IUIs 9eTO CIIEAYeT IMePEHTH 10 CChIIKE, BRIIaBAEMOH COTPYTHUKAMH JeKaHaTa W
npenofasareneM. JIOTHH 1 aponb AT PETUCTPAaLly U paboTe C KypcoM COBIIAJaeT ¢ JIOTHHOM U ITapojieM OT JTMYHOro KaOHHeTa
HUTY MUCHUC;

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

3)B pyOpuxe «Moxynm», 3aX0/sl B COOTBETCTBYIOIINE Pa3/Ielbl H3yuaTh ydeOHbIe MaTepHalbl, pa3MeIleHHbIe IpenoaaBareneM. B
T.4. NIOJIb30BAThCS IUTEPATYPOIl, PEKOMEHI0BaHHON MpenogaBaTeneM, Nepexo s Mo CChUTKaM;

4)B pyOpuke «brOIIOTEKa» BO3MOXKHO ITOONPATH IS BEIITOHEHMS MIMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) IUTEPaTypy, pasmemmennyo B ObC HUTY MUCHUC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU CIaud, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH pabOTY(bI), TOATPY3HUTH 34€Ch 5Ke A1 PoBepKu. Eciti paboTa ConepsKUT PUCYHKH,
(hopMyIIBI, TO C IIETBI0 COXpaHEeHNs (opMaTHPOBAHMUS ee HyKHO HoArpyxats B pdf ¢popmare.

Pabora, moarpy»xaemas A7t IPOBEPKH, TOJKHA:

- coiepKaThb BCE CTPYKTYpPHBIE DNIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acTb, 3aKJIIOUYEHHE, CIIUCOK HCTOYHUKOB,
TPWIIOXKEHUS (TIPH HEOOXOINMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

IIpenonaBarens B TeYEHHE YCTAHOBICHHOIO CpoKa (He Ooree AecATH JHEH) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTapHIX K
3a1aHHIO0 PELieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4Iuy B pelieH3nn
3aMedYaHni 1 peKOMEHIAINi, Hy»KHO BHECTH IIONIPABKU B pabOTy, HOATPY3NUTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeIeM BO3MOKHOCTb ITOJATrPY3UTh paboTy OcTaeTcs, HO CHCTEMa BBIBOJHUT COOOIIEHHE O HapyLIeHH! cpokoB. [To
OKOHYaHUH CEMeCTpa IOATPY3UTh PaboTy HE MOIyIHTCS;

6)B pyOpuKke «TecTsD» MpoTH TeCTOBBIE 3alaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHal, pa3MeIIeHHEIH B pyOpuke « Momymy;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh OOBSBICHHS, Pa3MeIlacMble IIPENOJaBaTeleM, 1aBaTh 0OPaTHYIO CBSI3b;

9)B pyOpuke «OOCYXKIEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIPOCH! Y OOIBIIMHCTBA IPyMNIIBl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONb30BaHAa IS B3AUMHON IIPOBEPKH;

10)posBISTH PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpernMymIIeCTBEHHO 111 CHHXPOHHOT'O B3aMMOEHCTBHUS MEXKTy yJaCTHHKaMH 00pa30BaTeNbHOro Mpolecca MOCPEICTBOM CETH
«MHTepHeT» HCIoNB3yeTcs cucreMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) nnn Zoom. BapuaHT mcnons3yemMoit
cucremsl BKC yka3piBaet npenofasaTens. UToOb! OTHOLIEHHO UCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH MPUIIOXKEHHE




BKC na nepconanbHbIi kKoMIIboTep 1/uau TenedoH. CTapocTaM HyKHO co34aTh Tpymy B MS Teams uian Hory4uTh
UIeHTH(UKAMOHHBIH HoMep KoHpepenimu B Zoom. Cucrema BKC no3Boiser:

- CITyIIaTh JISKINH;

- paboTaTh HA MPAKTUYECKHUX 3aHATHSAX;

- OBITH Ha CBSI3H C NPEIOaBaTesieM, 3a/1aBasi eMy BOIPOCHI MIIM OTBEYAs Ha €ro BOIPOCHI B 00IIEM YaTe.

I[Ipu npoBeneHNY 3aHATHI B TUCTAHIIMOHHOM CHHXPOHHOM (hOpMaTe Hy>KHO BCEr/a paboTaTh C BKIIOUCHHOW KaMEpOH.
HckmogeHne — eciti MperofaBaTellb MOMPOCUT OTKIIIOYNTE KaMephl 1 MUKPO(OHEI B CBA3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh HCKIIOUHTENIBFHO JEeT0BBIE (OTO.




