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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 | 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-2: Cnioco6eH pa3padaThIBaTh TEXHOJOTHYECKHE MPOLECCHI MOJYYeHHS YePHbIX METAJLIOB, OCYIIECTBJIATH KOHTPOJIb HX
BBINOJHEHHS U Pa3padaThIBaTh PEKOMEHJALMM 110 NPEeIyNPe:KICHUI0 H YCTPAHEHHIO 1e()eKTHOCTH NPOAYKIIMHT

3HaTb:

ITK-2-31 BriusiHre TEXHOJIOTHYECKUX TapaMeTPOB IIABKH U KOHCTPYKTHBHBIX OCOOCHHOCTEH TUIABIIILHOTO 000pYIOBaHHS Ha
TEXHUKO-IKOHOMUYECKHE ITOKA3aTeIH MPOU3BOACTBA KUAKON CTaIH

IIK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUS
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYeHHS YePHBIX MeTALI0B

3HaTb:

ITK-6-31 Bo3mosxHOCTH IM(POBEIX TEXHOJIOTHH M CIIOCOOBI HX MPUMEHEHUS IS aHa3a 3G (QEeKTHBHOCTH IPOIIECCOB
IIPOU3BOACTBA KUAKON CTaNIN

IIK-5: Cnoco0eH onpegensiTb TEXHUKO-IKOHOMUYECKHUE II0KA3aTe/IH NPOLECCOB MOJIYy4eHUS] YePHBIX METAJLIOB, IPOBOAUTH
aHaam3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOLECCOB MPOM3BOJACTBA YePHBIX MeTAIOB M Pa3padaThIBaTh NMpPeNI0KeHHs!
M0 X COBEPLIEHCTBOBAHHIO

3HaTh:

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

ITK-1: Cioco6eH ocylIecTBIATH TEXHOJIOTHYECKHE MPOLECCHI N0 MOJTY4eHUI0 YePHbIX MeTAJI0B, OLIEHHBATH PHCKH H
onpeaeATh Mepbl M0 00ecrne4yeHn 0 UX 0e30MacCHOCTH

3HaTh:

ITK-1-31 YcTpoiicTBO, MPUHIMIT JSHCTBHS U MIPABIJIA SKCILTyaTallui TEXHOIOTHYECKOro 000pYA0BaHUSI ISl BBIMUTABKH M KOBILIEBON
00paboTKH cTaiu

IIK-5: Cnioco6eH onpenejsiTb TEXHUKO-3KOHOMUYECKHE MOKA3ATeIH MPOLEeccoB MOJy4eHHs YePHbIX MeTaJJIOB, IPOBOIUTH
aHaJIM3 3G (PEeKTHBHOCTH TEXHOJIOITMYECKHX IIPOLECCOB IPOM3BOACTBA YEPHBIX MeTAJIOB H Pa3padaThiBaTh NPeNI0KEeHUSsI
MO0 MX COBEPIIEHCTBOBAHUIO

YMmerb:

[IK-5-Y'1 PaccunThIBaTh M aHATH3UPOBATH XUMUUECKUE U (PU3NKO-XUMHUIECKHE TIPOIIECCHI, CBSI3aHHBIE C TPOU3BOJICTBOM CTallI




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

IIK-6: Cioco6eH 060CHOBAHHO BBIOMPATH U UCI0JIH30BATH HOBBIE HU(POBHIE TEXHOJIOTHH /ISl MOBBILIEHHUSI
3¢ peKTHBHOCTH MPOLECCOB MOJIYIeHHST YePHBIX METAJJIOB

YMmerb:

[IK-6-Y'1 Anann3upoBaTh TEXHOIOTMYECKHE MPOIIECCH IPOU3BOJCTBA CTAM B COBPEMEHHBIX IIABUIBHBIX arperatax
CTaTUCTUYECKHMU METOIaMHU

IK-1: Cioco6eH oCylIeCTBIATh TEXHOJIOTHYEeCKHe MPOLECChI M0 MOJTY4eHU 0 YePHbIX MeTAJI0B, OLIEHHBATH PHCKH H
onpeneATh Mepbl MO 00ecne4YeHn 0 UX 0e30MaCHOCTH

YMmerb:

TIK-1-¥Y1 OcymuiecTBIsATh TEXHOIOIHYECKHIA IIPOIIECC MPOU3BOICTBA KHUIKOI CTaJli C YYSTOM OCOOCHHOCTEH 000pyHOBaHHS U
TpeOOBaHMIA K KAYeCTBY TPOIYKIIMU

IIK-6: Cnioco6eH 0600CHOBAaHHO BHIOMPATH M MCIOJIb30BAaTh HOBBIE UG POBBIE TEXHOJIOTHH [IJIs1 OBbIIIIEHUS
3¢ (pexTUBHOCTH NPOLECCOB MOJTYyYeHHS YePHbIX METAJIOB

Baagers:

ITK-6-B1 HaBpikamu npuMeHeHUs TU(PPOBBIC TEXHOIOTHH JUIS TIOBBIMICHUS 3((QEKTHUBHOCTH MPOIECCOB MIPOU3BOJICTBA JKUIKON
cTanm

ITIK-1: Cnioco0eH ocylecTBIATh TEXHOJIOrHYeCKHe MPOLECChI 110 MOJIY4YeHUI0 YePHBIX METAJLI0B, OLCHUBATh PUCKHU U
onpesieaATh Mephl M0 o0ecnevyeHH 0 HX 0e30MACHOCTH

Baanernb:

ITK-1-B1 Meronamu pacdeTa MUXTH, MAaTEPHAIEHOTO M TEIIOBOTO OAaHCOB CTAIEIUIABHIBHBIX MPOIIECCOB

IIK-2: Cnocoben pa3padaTbiBaTh TEXHOJIOIrHYeCKHe MPOLECCHI N0Ty4eHHs YePHbIX METAJJIOB, OCYIIECTBJIATE KOHTPOJIb HX
BBINOJHEHHS H pa3pabdaThIBATh PEKOMEHALMH 110 NPeAYNPE:KACHHIO H YCTPAHEHHIO Ae(eKTHOCTH NPOAYyKIUU

Baanernb:

TIK-2-B1 Metoaukoii onpeeneHus ONTUMAIbHBIX TEXHOJIOTMUYECKUX apaMeTPOB BBIILIABKU CTAIH B COBPEMEHHBIX IIJ1aBUIbHBIX
arperarax

IMK-5: CnocodeH onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MMOKA3ATEIN MPOLECCOB MOJTYYCHUS Y€PHBIX METAJLJIOB, IPOBOAUTH
aHaJau3 3(l)(l)eKTI/lBHOCTl/I TEXHOJOIHYIECCKHUX NMPOLECCOB MPOU3BOACTBA Y€PHBIX METAJJIOB paSpaﬁaTblBaTb NPpEeAJ0KCHUA
Mo UX COBEPIICHCTBOBAHUIO

Baagernb:

ITK-5-B1 Meroaamu BEIOOpa panMoHaIbHBIX CIIOCOOOB IPOM3BOICTBA CTAIN C YYETOM PELICHHS 33/1a4 SHEPro- u
pecypcocOepekeHtsI, 1 OXpaHbl OKPY>Karomiel cpembl

4. CTPYKTYPA U COJEPKXAHHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHUSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIICTCHIUH pecypcsl padoThI
Paznen 1. OcHoBBI TeOpUHN
cTaJIelIaBUIbHbBIX
NPOLECCOB.
1.1 [Ipeamer u 3amauu Kypca. 4 2 TIK-5-31 IIK-5- J1.1 KMI1
[IponyxTsl V1 IIK-5-B1 JI1.2J12.1
CTAJICIIaBUIIBHOTO MK-1-31 IIK-1- 2132053
MIPOM3BO/CTBA U UX CBOMCTBA. V1IIK-1-B1
[[TuxTOBBIC MaTEpHUABI [TK-2-31 TIK-2-
CTaJICTUIaBUIIbHBIX V1 IIK-2-B1
nporeccos. /JIex/ ITK-6-31 TIK-6-
V1 IIK-6-Bl
1.2 OCHOBHBIE peakIuu 4 1 [IK-5-31 [IK-5- J1.1 KMI
CTaJIerIaBUIIbHBIX VY1 IIK-5-B1 JI1.2J12.1
IIPOLIECCOB U MX BIMSAHKE HA IK-1-31 IIK-1- 019233
XO0J IJ1aBKU. Peakums V1IIK-1-B1
00e3yrIIepOKUBaHHUS, €€ POJIb [TK-2-31 TIK-2-
B IIpolieccax TEIIo- U V1 IIK-2-B1
MAaccOIepeHoca B ITK-6-31 TIK-6-
CTaJerIaBUIbHBIX V1 IIK-6-B1
nporeccax. /JIex/




1.3 OxucreHre Maprasua, 2 TIK-5-31 TIK-5- JI1.1 KM1
kpemuusi. [Ipoueccer V1 IIK-5-B1 JI1.2J12.1
necynb(ypanuu u IK-1-31 IIK-1- 0109233
nedocdoparun B V1TIIK-1-Bl
CTajerIaBHUIbHBIX TIK-2-31 TIK-2-
nporeccax. /JIex/ VY1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
1.4 Pacuer oxucnenus npumeceit 2 TIK-5-31 IIK-5- J1.1 o ¢opme KMI1 P1
METAJUTOIIUXTHI TIPH VY1 IIK-5-B1 JI1.2J13.3 "TexHonorus
OKHUCJIATEIBHOM IK-1-31 IIK-1- 012233 IPOOJIEMHOTO
padurupoBanuu. /IIp/ V1IIK-1-Bl o0yueHus"
[1K-2-31 [IK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
1.5 Pacuer pacxoma (irocoB miast 2 T1K-5-31 I1K-5- JI1.1 KM1 P1
HaBEIICHHS IIIJIaKa TpeOyeMoi VY1 IIK-5-B1 JI1.2J13.3
ocHoBHOCTH. /TIp/ MK-1-31 TIK-1- | 313233
V1IIK-1-B1
I1K-2-31 [IK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
1.6 CaMonoroToBKa 1o pasJeny 12 [1K-5-31 IIK-5- JI1.1 KM1
"OCHOBBI TEOpUU VI1IIK-5-B1 | JI1.2J12.1J13.
CTaJerIaBUIHLHBIX TK-1-31 TIK-1- 3
npoueccos” /Cp/ V1IIK-1-B1 212233
I1K-2-31 [IK-2-
V1 IIK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
Paznen 2. KonBeprepHoe
MPON3BOJCTBO CTAJIM.
2.1 Ucropus pa3Butus 1 TIK-5-31 TIK-5- JI1.1 KM1
KOHBEPTEPHOT'0 CIIoco0a V1 IIK-5-Bl JI1.2J12.1
MIPOU3BOCTBA CTAJIH. ITK-1-31 TIK-1- 213253
CyUIHOCTB KUCIIOPOIHO- V1IIK-1-B1
KOHBEPTEPHOH IJIaBKU U TK-2-31 TIK-2-
YCTPOUCTBO COBPEMEHHOTO V1 IIK-2-B1
KOHBEpTEepa ¢ BEpXHEH [TK-6-31 TIK-6-
npomyBkoi. /Jlex/ V1 IIK-6-B1
2.2 TexHonorust KUCIOpOAHO- 1 TIK-5-31 IIK-5- J1.1 KM1
KOHBEPTEPHOM IJIaBKH. V1 IIK-5-Bl JI1.2J12.1
JlyTheBoii pexxum u ero IMK-1-31 IIK-1- 213253
BIIMSIHHE HA XOJ V1IIK-1-B1
KOHBEPTEPHOI'O [K-2-31 TIK-2-
nporecca. /JIex/ V1 IIK-2-B1
ITK-6-31 TIK-6-
V1 IIK-6-B1
2.3 MartepuranbHbli U TEII0BOU 1 TIK-5-31 TIK-5- J1.1 KM1
0aslaHChl KMCIIOPOJTHO- V1 IIK-5-B1 JI1.2J12.1
KOHBEPTEPHOH TJIABKH. ITK-1-31 TIK-1- 2192 33
OxJtaguTenu KOHBEPTEPHOTO V1IIK-1-B1
Ipoliecca 1 crocoObl TIK-2-31 TIK-2-
YBEJIMUYCHHUSI JIOJU JIOMA B VY1 IIK-2-B1
MetauromuxTe. /JIex/ [TK-6-31 IIK-6-
V1 IIK-6-Bl
2.4 Kucnoponno-koHBepTepHbIe 1 TIK-5-31 IIK-5- J1.1 KMI1
MPOLIECCHI C IOHHOH U VY1 IIK-5-B1 JI1.2J12.1
KOMOWHMPOBAHHOM ITK-1-31 TIK-1- 2192 33
MIPOYBKOM: KOHCTPYKIIHS, V1IIK-1-B1
TEXHOJIOTHS, TIK-2-31 T1K-2-
ocobeHHoctH. /JIex/ V1 IIK-2-Bl
TTK-6-31 TIK-6-

V1IIK-6-B1




2.5 Pacuer MarepuanbHOro u 4 [K-5-31 TIK-5- J1.1 o opme KM1 P1
TEIJIOBOTO OAJTaHCOB V1IIK-5-Bl JI1.2J13.3 "TexHomnorus
KOHBEPTEPHOT O IK-1-31 IIK-1- 0109233 IPOOJIEMHOTO
nporecca. /T1p/ V1IIK-1-Bl o0yueHns"

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

2.6 Pacuer oCHOBHBIX 4 TIK-5-31 IIK-5- J1.1 KMI1 P1
rapaMmeTpoB KOHBEPTEPHOTO VY1 IIK-5-B1 JI1.2J13.3
npornecca. /I1p/ IK-1-31 TIK-1- | 313233

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

2.7 Nzyuenue nporecca 2 TIK-5-31 TIK-5- J.1 o opme KM1 P2
B3aMMOJCHCTBUSA VY1 IIK-5-B1 JI1.2J13.2 "I'pynmoBas
KHCIIOPOJHOU CTPYH C TIK-1-31 IIK-1- 2132033 pabota"

JKMIKOM BaHHOIi. /J1a6/ V1 IIK-1-B1
I1K-2-31 [IK-2-

V1 I1IK-2-Bl
TIK-6-31 TIK-6-

V1 IIK-6-Bl

2.8 NmuranmonHoe 2 ITK-5-31 TIK-5- J.1 o ¢opme KM1 P3
MOZEIMPOBAHKUE IPOAYBKH V1 IIK-5-B1 JI1.2J13.2 "Kommnsrorep
MeTajia B KUCIIOPOIHOM TK-1-31 TIK-1- 212233 HBIN
KOHBEpTEpE C BepXHen V1IIK-1-B1 umutarop"
nojaveit nyths. /J1ab/ I1K-2-31 TIK-2-

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

2.9 Berimonaenue kypcoBoi 50 [TK-5-31 TIK-5- J.1 KM1 P1
paboTHI HA TEMY: V1 IIK-5-B1 JI1.2J13.1
"TexHOJOTUs U pacyer TIK-1-31 TIK-1- 212233
IJIABKU CTaJIU B V1 IIK-1-B1
KHUCJIOPOJIHBIX [TK-2-31 TIK-2-
konBeprepax". /Cp/ V1 IIK-2-B1

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

2.10 | CamoroaroToBka 1o pasaeiy 15 [TK-5-31 TIK-5- J.1 KM1
"KongeprepHoe V1 IIK-5-B1 JI1.2J12.1J13.
npousBoactso ctanu" /Cp/ TK-1-31 IIK-1- 3

V1IIK-1-Bl 2102233
IK-2-31 IK-2-
V1 T1IK-2-Bl
TIK-6-31 IIK-6-
VY1 IIK-6-Bl
Pa3gen 3. Kosmesas
o0paboTKa cTaJm.

3.1 KosmeBast 00paboTka craiu 3 TIK-5-31 TIK-5- J1.1 KM1
(packucieHue, JerupoBaHUE V1 IIK-5-B1 JI1.2J12.1
1 MOAU(UIIPOBAHHUE CTAIH; ITK-1-31 TIK-1- 2192 33
ra3bl 1 HEMETAJUIMYECKHE V1IIK-1-B1
BKJIFOUCHUS B CTaJIH; TIK-2-31 TIK-2-
00paboTKa MeTaia B KOBIIE V1 IIK-2-Bl
WHEPTHBIMU T'a3aMu; [TK-6-31 TIK-6-
00paboTka cranu V1 IIK-6-Bl

padUuHIPOBOYHBIMU
CMECSIMH; BAKYyMHast
00paboTKa cTaju B
kogie). /Jlex/




32 Pacuer pacxona 4 4 [K-5-31 TIK-5- J1.1 o opme KM1
(dheppocriaBoB ISt V1 IIK-5-B1 JI1.2J13.3 "TexHonorus
PACKUCIEHHS U JIETUPOBAHUS [K-1-31 IIK-1- 213253 IPOOIEMHOTO
cramu. /TIp/ V1IIK-1-Bl o0yueHns"

[K-2-31 TIK-2-
V1 IIK-2-B1
TTK-6-31 TIK-6-
V1 IIK-6-B1

33 WNmuranmonHoe 4 2 TIK-5-31 IIK-5- J1.1 o ¢opme KMI1 P4
MOJIEIIMPOBAaHKE TIpoIiecca VY1 IIK-5-B1 JI1.2J13.2 "KommnoGrotep
00paboOTKH CTa M Ha arperaTe MK-1-31 [IK-1- | 313233 HBII
JIOBOAKHM cTanu. /J1ab/ V1IIK-1-Bl umuraTop"

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

34 [ToaroroBka k sK3aMeHy MO 4 24 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
IMK-2-31 TIK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-B1

3.5 DK3aMeH 110 4 9 KM1

IHUCIUIUIAHE /DK3aMeH/

5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, IK3aMeH U T.I), BONPOCHI A1
CaMOCTOSITEIHHOM MOATOTOBKH
Kon KonTponsaoe rilioflf;:g’lble B
KM MepONpHSITHE It Pl OITIPOCHI ISl TOATOTOBKH
KOMITETEHIIN I
KM1 DK3aMeH [MK-2-31;11K-2- Teopernueckue BOIPOCHl IK3aMEHAIMOHHBIX OMIICTOB:
YI;IIK-2-B1;ITK-1- | 1. Knaccugukamnust cranei mo crnocody Mpou3BOJCTBA, MO

B1

31;IIK-1-Y 1;T1K-1-
B1;I1K-5-31;I1K-5-
Vi,
31;I1K-6-Y 1;I1K-6-

IK-5-B1;IIK-6-

HA3HAYEHMIO, 110 KAUECTBY CTaIM, 10 XUMUYECKOMY COCTABY U IO
CTEMEeHU PACKUCICHHOCTH.

2. Hcrounnkn oOpa3oBaHHs U poJib 1IUIAKa B CTaJIETIaBUIIBHBIX
nporeccax. OOmye MPUHINIIEI YCTAaHOBICHHUS ONTHMAIBEHOTO
MITAKOBOT'O PEKUMA TIJIABKH.

3. MexaHU3Mbl OKHCIUTEIBHOTO paMHUPOBAHUS B
CTaJIeIIaBWIbHBIX IPOLIECCAX.

4. Oxucnenue yriepoja: poilb, BIUSHUE Ha CBOMCTBA CTally,
OCHOBHBIE PEaKLIUH OKUCIICHUS U MUHHMAJIbHOE OCTaTOYHOE
Cofiep’aHue Yriaeposa B CTANH.

5. BnusHue napaMeTpoB cTaleIUIaBUIIBHOIO IIpoLiecca Ha
CKOpPOCTb OKUCIICHHE YIIIEpOJa.

6. OCHOBBI CHHXPOHM3AI[H IPOLIECCOB 00€3yTrNepOKUBAHUSI U
Harpesa MeTaa.

7. IloBeneHue KpeMHUs B CTalENIABUIBHBIX IIPOLECCAX:
OCHOBHBIE PEaKLIUH, OCTaTOYHOE COJeP>KaHUE KPEMHHUS U €TO BIHSIHUE
Ha CBOIICTBa CTaJH.

8. IloBenenue mapraHia B CTaJeIIaBUIbHBIX IIPOLIECCAX:
OCHOBHBIE PEaKIIUH, OCTATOYHOE COJACPKAaHNE MAPTaHIA U €TO BIHSIHUE
Ha CBOIfCTBa CTalH, HOCTHKEHUE 3alaHHOTO COJEPIKAaHUS MapraHIa.

9. IoBenenne dochopa B crayemIaBIIBHBIX IPOIECCax:
OCHOBHBIE PEaKIIUH U 0COOEHHOCTH edochopaniii B OCHOBHBIX 1
KHCJIBIX TpoLieccax, ycaoBus nedocdopanun u BiusHue pochopa Ha
CBOICTBa CTaJIH.

10. VY naneHue cepbl B CTaJlCIIABUIbHBIX IPOLIECCAX: OCHOBHBIE
PEaKINy U yCIOBHS JecyIb(ypalu, BIUSHIE CePhl Ha CBOMCTBA
CTaNH.

11. Pa3Butne KOHBepTEpHOTO criocoba MPOM3BOJCTBA CTANH.
TomacoBckuii mporecc.

12. Pa3Butue KOHBEPTEPHOro crnocoda MPOU3BOACTBA CTAJH.




Beccemeposckuii mpouecc.

13. VYCTpoicTBO KHCIOPOAHOrO KoHBepTepa. OCHOBHBIE
HapaMeTpBl, ONPEEISAIONIIE BO3MOXHOCTh PabOTHI KOHBEpTEpa 6e3
BBIOPOCOB.

14. YcerpoiicTBO KuciaopogHoro koHeeprepa. dyrepoBka
KOHBEPTEPA: YCIIOBHUS CITykKObI, TPEOOBaHNUS, MaTepUalbl, CTOHKOCTb U
CTIIOCOOBI IPOATIEHHS CPOKa CITYKOBI.

15. IInxToBBIE MaTEpUAlbl KUCIOPOAHO-KOHBEPTEPHOM IUIABKU.
TpeboBaHus K KOMIIOHEHTaM METaUIOIIMXTHI.

16. [IIuxTOBBIE MaTEpHANIBI KHCIOPOTHO-KOHBEPTEPHOU IJIABKH.
TpeboBanus k ¢rrocam.

17. [IIuxTOBBIE MaTEpHaIbl KMCIOPOJHO-KOHBEPTEPHOM IJIaBKH.
TpeboBaHus K OKHCINTENSAM.

18. TexHonornueckue onepanyy KUCIOPOJHO-KOHBEPTEPHOH
IJIaBKU C BEpXHEH mojadei AyThsl U UX COZepKaHUE.

19. TexHonoruueckue onepanuy KUCIOPOAHO-KOHBEPTEPHOI

TUTABKH C BEpXHEH mojaveil TyThs U BapHaHTHI KOPPEKTHPOBKH IIABKU
10 XUMHUYECKOMY COCTaBYy M TeMIIepaType.

20. B3aumMoneiicTBue KUCIOPOAHONU CTPYH C >KUAKOH BaHHOW MpHU
BEpXHEH 1 JOHHOH mojade kucinopoaa. CTpyKTypa peaKIIMOHHOH 30HBI

1 TIPOIIECCHI, TIPOTEKAIOIINE IPH MTPOTYBKE.

21. ITapameTpsl AyTHEBOIO PEKUMA KHUCIOPOJHO-KOHBEPTEPHOU
TUIaBKH U MX BIUSHHE HA NTOKa3aTeI! IIaBKH.

22. IToBenmeHne COCTABIAIONINX YyTyHA IIPH IPOAYBKE MeTalIa
KHCIIOPOJIOM.

23. [TapameTps! IIITAKOBOTO peXHUMa M TpeOOBaHMUS,
HpeIbsBISEMbIE K IITAKy KACIOPOIHO-KOHBEPTEPHOTO MPOIIecca.

24. VYcnoBus (GOopMHPOBAHMS IITAKA W IUIAKOBBIH PEKIM
KHCIIOPOTHO-KOHBEPTEPHON TIIABKH.

25. JluHamuKa 11akooO0pa3oBaHUs B XOJ€ KOHBEPTEPHOH
TUTABKH.

26. [ToBenenue xene3a U €ro MOTEpu MpPU KUCIOPOAHO-
KOHBEPTEpHOH I1aBke. Bpixo roaHoro.

27. IepeuncnuTe NpUXoAHbIE M PACXOAHBIE YACTH TEMIOBOIO
GayaHca KUCIIOPOJHO-KOHBEPTEPHOH IIITABKH C BEPXHEH MPOIYBKOM.

28. Oxnaxxaaronye 100aBKH MPU KUCIOPOAHO-KOHBEPTEPHOM
TUIaBKH, UX MIPEUMYIECTBA U HEJOCTATKU.

29. OCHOBHBIE TIPUXOIHBIE U PACXOIHBIE CTATHH MAaTEPHAIBHOTO
1 TETJIOBOTO OAJTAHCOB KHUCJIOPOIHO-KOHBEPTEPHOH IUIaBKH.

30. CrocoOblI IOBBIIIEHUS TOJIX JIOMA B METAJUIMYECKOM IIUXTE
KHCIIOPOJIHBIX KOHBEPTEPOB.

31. Brmsame pa3nuyHBIX (aKTOPOB HA PacXoj JIoMa MpH
KHCIIOPOTHO-KOHBEPTEPHOM TIIaBKeE.

32. IIpenmyiiecTBa ¥ HEAOCTATKU KUCIOPOIHBIX MPOIIECCOB C

BEpXHEH 1 JOHHOW MPOYBKOH KuciopoaoM. [lepeuncnure BapuaHThl
KOHBEPTEPHBIX MIPOLIECCOB C KOMOMHIPOBAHHOM MTPOYBKOH U JalTe MX
KpaTKylO XapaKTepPUCTHUKY.

33. IIpenMyiiecTBa ¥ HEAOCTATKU KHUCIOPOIHBIX IPOLIECCOB C
BEpXHEHN U JOHHOM MPONYBKON KUCIOPOAOM.

34. KoHCTpyKTHUBHBIE OCOOCHHOCTH KOHBEPTEPOB C JOHHOM
MPOTYBKOM.

35. OCOOEHHOCTH TEXHOJIOTHH KHCIOPOIHO-KOHBEPTEPHOI
IUIaBKYU C IOHHOM mojayeit 1y Thbs.

36. [lepeuncnuTe NPUXOHbIE U PACXOIHBIE YACTH

MaTepHaJIbHOTO OanaHca KUCIOPOAHO-KOHBEPTEPHOH IUIaBKH C BEPXHEH
IIPOLYBKOH.

37. IMpuHnun paboThl MapTEHOBCKOI Iedn.
38. YCTpolCTBO MapPTEHOBCKOW TEYH.
39. OCOOEHHOCTH MapTEHOBCKOTO ITPOIIecca: HEJAOCTATOK TeIra

mporecca, XapakTep aTMoc(epsl, yaacTue B IpoIecce nuiaka u
MOANHBL.

40. OCHOBHBIE Pa3HOBUIHOCTH (BapHUaHThI) MapTEHOBCKOTO
mpoliecca: pyAHBIH, CKpan-pyHBIH Mpoliece, CKpam-IIpoece 1 CKpar-
YTOJIbHBII MapTEHOBCKUH Mpouece. X xapakTepucTuka.

41. Hasnadenne u ycTpoHCTBO KOHCTPYKTHBHBIX 3JIEMEHTOB
MapTEHOBCKOI! Ieqyr: pabodee IPOCTPAHCTBO, TOJIOBKH, IIUTAKOBUKH,
pereHepartopsl, 60poBa.

42. OCHOBHBIE TIEPHOJIBI MAPTEHOBCKOW IUIABKM M MX 3HAYCHHE.




43. Ilepedncnure OCHOBHBIE NEPUOIBI MAPTEHOBCKOU IUIABKU.
[TonpoOHO U3T0KUTE CONEPKAHKE ONEPALINH 10 3aBAJIKE TBEPIBIX
MIAXTOBBIX MaTEePUAJIOB M MX IIPOTPEBY.

44. Ilepedncnure OCHOBHBIE NEPUOJBI MAPTEHOBCKOU IUIABKU.
TTonmpoOHO M3N0XKUTE CoepKaHUE ONEPaLUil IUTaBICHUS U JOBOIKH.

45. Omnpenenenus pacxoja TBEPAbIX OKHCIUTENEH B 3aBAlIKy NpPU
CKpan-pyHOM MapTEHOBCKOM ITporecce 0e3 MPOIyBKH KHCIOPOIOM.

46. OcHOBHBIE (DaKTOPBI, BIUSIONINE HA PACXOJ TBEPIBIX
OKHCIIUTENEH B IEPUO]] 3aBANIKU.

47. OTnu4us CKpamn-KUCIOPOAHOIO OT CKPamn-pyAHOro U JpyTux
BapHAHTOB MAapTEHOBCKOTO IIpoLecca.

48. Oco0eHHOCTH MPOBEAEHHSI CKPaN-KUCIOPOIHOIO BapUaHTa
MapTEHOBCKOI'0 IpolLecca.

49. IloBeneHue KpeMHUs U MapraHiia B MapTEHOBCKOH ILIaBKe.
50. [Inakoo6pa3zoBaHKe U IITAKOBBIA PEKUM MapTEHOBCKOI
TUIaBKH.

51. Temnosas pabota (TeruioBast Harpyska u KITJ]
HCTIONBF30BAHUS TOIUIMBA) M OTOIUICHHE MapTEHOBCKHX Ieuel

52. YCTpOHCTBO M CYITHOCTHh PaOOTHI ABYXBaHHOTO
CTaJIEIUIaBUIBHOIO arperara.

53. TexHonorus IUIaBKU CTaIM B IByXBaHHBIX Il€4aX: OCHOBHBIE
TEXHOJIOTHYECKUE OMEePALIUH U UX COBMEILCHHUE.

54. [epeuncnnTe TEXHOIOTMH KOBIIEBOH 0OpaOOTKHU CTaNM.
IMoxpoOHO M3MOKATE CIIOCOOB! PACKHUCIICHUS CTAITH.

55. INepeuncnuTe TEXHOIOTUU KOBIIEBOH 00pabOTKU CTaH.
Ioapo6Ho n3noxkuUTe CHOCOOB! YAadeHHs BOAOPOAA U a30Ta U3 CTaH.
56. [epeuncnnTe TEXHONOTMH KOBIIEBOH 0OpaOOTKHU CTaNM.

YKaXuTe NIPHIAHBI 00pa30BaHS HEMETAITMIESCKUX BKIIIOUCHHUH B
CTaIH ¥ CIIO0COOBI OOPHOBI C HUMH.

57. [epeuncnuTe TEXHOIOTHH KOBIIEBOH OOPaOOTKH CTaJH.
IMToxpoOHO M3MTOKATE TEXHOJIOTHIO TIPOTYBKA METajlla HHEPTHBIM
ra3oM.

58. [lepeuncnuTe TEXHOMOTMH KOBILEBOH 00OpaOOTKM CTaH.
IToapoOHO U3IOKUTE CIIOCOOBI 00PAOOTKH METaJllIa BAKYYMOM.
59. INepeuncnuTe TEXHOIOTUH KOBIIEBOH 0OpabOTKU CTaIH.

Ionpo6Ho M3n0XkKKUTE BapHAHTHI 0OPAOOTKH CTATH CHHTETHUECKUMH
IITaKaMH, TBEPABIMH IIUIAKOBBIMU CMECSMH M IIOPOIIKOOOPa3HBIMU

MaTepragaMy.

60. INepeuncnuTe TEXHOIOTUU KOBIIEBOH 00pabOTKU CTaH.
ITonpoOHO U3TOXKUTE TEXHOJIOTHI0 KOMILJIEKCHOW 00pabOTKH CTalu.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBas padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsiemble
Kog HasBanue
WHIIKATOPHI Coneprkanne padoTHI
paboThI paboThI N
KOMITCTEHIIUH
P1 Beimonnenue u IK-2-31;I1K-2- Teopernueckue BOIPOCHI ISl 3aIUTHIL:

3aluTa KypcoBon
paboThl 1o Teme
«TexHonorus u
pacuer IU1aBKU
CTajlu B
KHCIIOPOIHBIX
KOHBEPTEPAX»

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

1. JHaiite onpenenexue cranu

2. VYxkaxure QpyHKIMH OCHOBHOTO CTAJICIJIaBHJIBHOTO IILTAaKa.
3. [epeuncnuTe cBOMCTBA IIIAKa M CIIOCOOBI BBIPAXKEHUS
OCHOBHOCTH.

4. Kak Ha mpakTuke OLEHUBAIOT OKUCIUTEIBHYIO CIIOCOOHOCTB
(OKHMCIIEHHOCTB) IITaKa?

5. Hackompko TIOTHO OKHCISIeTCST KPEMHHH METaJUIOIUXTH B
YCIIOBHSX OCHOBHOT'O CTaJICINIABHIIBHOTO IIporecca?

6. Kakue TpeboBanus NpeabsIBISIOT K COCTaBy LUIAKY IS
ynanenus pocdopa u3 merayia?

7. Kakne TpeOoBaHMS IPETBABIAIOT K COCTAaBY NIIAKY VIS
yIaJIeHus cephl U3 MeTaniaa?

8. [aiite omnperneneHne «KJIaCCHYECKOTo» KHUCIOPOIHO-
KOHBEPTEPHOT'O ITporiecca.

9. UeM ompezensiercss pacxol KUCIOPOJHOIO IyThs HA

MPOBEEHNE KOHBEPTEPHOH M1aBKu?

10. Korna u ¢ kakoii 1eNbl0 MPOBOAST PACKUCICHUE CTaIN?

11. UYeM ompemessieTcsi pacXoll METaTHYECKOro JIOMa Ha TUIaBKY
CTalli B KHCJIOPOIHOM KOHBEpTepe?

12. B kakoil mepuoJ miaaBKy, U Kakoe TOILUTUBO UCIONB3YeTCs
TIPU BBITUTABKE CTAJIHM B KUCIIOPOJAHOM KOHBEpTEpe?

13. Ilepeuncnure NpUXOAHBIE U PACXOJHBIE CTAThU TEIIIOBOIO




6anaHca KUCIOPOTHO-KOHBEPTEPHON IIIABKH.

14. [epeuncnnTe NPUXOJHBIC U PACXOAHBIE CTATHU TEILIOBOTO
OayaHCca KHCIIOPOJHO-KOHBEPTEPHOU IIIIaBKH.

15. Ilepedncnure craThu NOTEPh MACCHl METAIOUIUXTHI.
YKaXHuTe BEIMYUHY BBIXO/IA F'OJIHOTO.

16. C Kakoi LEeNbI0 MCIONB3YIOT U3BECTh KOHBEPTEPHOH IIaBKe?
17. Ilepedncnure nmapaMeTpsl AyTHEBOTO PEKUMa KOHBEPTEPHOI
TUIABKH U UX BEITHMYHHBL.

18. VYKaxuTe JaBiIeHue DyThsl NEpes COoIuaMu B Gypmax
KOHBEPTEPOB U CKOPOCTH KUCIIOPOJHON CTPYH.

19. Kakyro OCHOBHYIO POJIb BBINOJIHAET METAUIHYECKUI JTOM B
KOHBEPTEPHOM IaBke?

20. BenmuunHa pacxona JioMa Ha IUIABKy M CIHOCOOBI €ro
TIOBBIIIICHHS.

21. INonoxenue (ypmsl B mporecce IPOTYBKH BaHHBI U €€
KOPPEKTHPOBKa

22. [epeuncnnTe ocHOBHEIE (haKTOPHI, KOTOPBEIE HEOOXOIUMO

YYUTHIBATh IIPU pacyeTe pacxoja METAITHIECKOTro JOMa Ha TIaBKY
CTalu B KOHBepTEpe?

23. C Kaxoil LEeNbI0 MCIOJIB3YIOT OKATBIIIN B KOHBEPTEPHOH
I1aBke?

24. Kax crnexyer usmeHUTb pacxos METaJTIMUYECKOTo JiomMa JUIs
KOPPEKTHPOBKHU TpeOyeMoi TeMIepaTypbl METalla Ha BBITyCKe?

25. OT yero 3aBUCUT IPONODKUTENBLHOCTh NMPOIYBKU B
KHCIIOpPOJTHOM KOHBepTepe?

26. [lepeuncnuTe B MpaBUIBHON MOCIEIOBATEILHOCTH
TEXHOJIOTHYECKUE ONEPALIUY KOHBEPTEPHOH MIaBKH.

27. IloBeneHue 31€MEHTOB METAIOUIMXTHI U YCIOBHS
HITaK00Opa30BaHMA B IEPUO IPOAYBKH.

28. IepeuncnnTe OCHOBHBIE YCIOBHS yaaneHus ¢ocopa u3
MeTaIa B ITaK

29. Ilepedncnure OCHOBHBIE YCIIOBUSL yJAJIEHUs CEPhl U3
MeTaia B IIaK

30. OT 4ero 3aBUCUT CTENEHb OKUCIIEHHUS MapraHiia B yCIOBHAX
«KIIACCHYECKOT0» KHUCIOPOIHO-KOHBEPTEPHOTO TIporiecca’?

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

32. OT 4Yero 3aBUCUT yJIENbHBIN pacxof KUCIIOpoJa B

«KIIACCHYECKOM» BapHAHTE KHUCIOPOIHO-KOHBEPTEPHOTO IPOIIECcca H
KaKue BEITMYMHBI OH IPUHUMAET?

33. IepeuncnuTe mapameTpsl, OMPEAECIAIOIINE YASIbHBIH PacXom
KHCIIOpOJia Ha IUIaBKy

34. ITpu xakoM monoxeHHH (ypMbl HAYMHAIOT TEPUO MIPOTYBKU
B «KJTaCCHUYECKOM» BapHaHTe KHCIOPOIHO-KOHBEPTEPHOro mpoiecca?

35. B kaxux cirydgasx OCyIIECTBISIOT H3MEHEHHE padodero
TOJIOKEHUS (PypPMBI B IIEPUOL MPOTYBKI

36. KakoBbl moTepu MeTania ¢ BHIHOCAMU U BBIOpOcamu B
KHCIIOPOIHO-KOHBEPTEPHOM Tporiecce?

37. KaxoBbl IoTEpU Macchl METAIOMIUXTHI B «KJIACCHUECKOM)
BapHaHTe KUCIOPOIHO-KOHBEPTEPHOTO Iporecca’?

38. UYrto HEOOXOAMMO YUYHUTHIBATH IIPH ONPEACICHUH TPeOyeMOii
TeMITepaTypsl MeTajlla Ha BEIITyCKe?

39. C Kakoil LeNIbI0 UCNOb3YETCs IIIaBUKOBBIN IINAT B
KHCIIOPOJHO-KOHBEPTEPHOM Tporiecce?

40. KakuM 00pa3zoM onpenenstoT MOMEHT OKOHYaHHS MPOTYBKH?
41. Ot kakux (aKkTOPOB 3aBUCHT NPONODKUTEIHEHOCTD
HIPOJIYBKHU?

42. B kaxoll nepron npoayBKH HaOmogaeTcd MaKCUMaIbHas
CKOPOCTB OKHCIIEHH yriiepona’?

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

44. Kakue ocHOBHBIE TEXHOIOIMYECKHX MapaMeTpa MeTasla
JIOJDKHBI OBITH IOCTUTHYTHI B KOHIIE TIPOTYBKH?

45. Kak cnenyer n3MeHHMTh pacxoJ JIOMa Ha IUIaBKy IPH
yBEIMYEHUU PACYETHOTO PAcXoja TBEPABIX OKUCITHUTENEeH?

46. KakoBa crenenp yjajneHus cepsl U3 MeTajlia Ipu
KHCJIOPOJHO-KOHBEPTEPHOH IIJIABKE C BEPXHEH MTPOITYyBKON?

47. KakoBa crenens ynanenus ¢ochopa U3 MeTamia npu




KHCIIOPOIHO-KOHBEPTEPHON IIABKE C BEPXHEH MPOLyBKOH?

48. YKaxure Kakoe KOJIMYECTBO YIepoJa MEeTaUIOMIUXThI
OKHCJIACTCS 110 PEaKIMU HETOJTHOTO TOPEHUS?
49. B kakux mpenenax M3MEHSIOT OCHOBHOCTH IIJIaKa B
KOHBEPTEPHOM IaBke?
50. TexHomorust pacKUciIeHus CTaJld Ha BBILYCKE, OPSA0K
BBOJIa PACKHUCIUTENEN U UX yrap.
P2 JlaGopaTopHas MK-2-31;I1K-2- 1 Iens n 3agaun paboTEHIL.
pabota Nel: YLIK-2-BLIIK-1- |2 [Toyemy paboTa IpPOBOAUTCSI METOJOM MOAETUPOBAHMSA?
Uzyuenne nponecca | 31;I1K-1-Y1;IIK-1- |3 Kakue ruaipoJiHaMUYECKUE CHJIBI OMPENCIIAIOT TIyOHHY
B3aMMOZCHCTBUSA B1;TTK-5-31;ITIK-5- | oOpa3yromieiicst IyHKH BHYTPH CTPYH T'a3a B )KUIKOCTH?
kucnoponHoii ctpyn | Y 1;IIK-5-BL;IIK-6- |4 Kakumu cumamu MOXXKHO TIpeHeOpeds IpH MOAEINPOBAHUU
C JKUJIKOH BaHHOU 31;I1K-6-Y1;I1K-6- B3aUMOJICUCTBUSI CTPYil raza ¢ )KUIKOCThIO?
B1 5 OOBsICHUTE 3aBUCHMOCTD Pa3MEpPOB JIyHKH OT BBICOTHI
(hypMBI HaJT BAHHOM ¥ KOHCTPYKIUH (DyPMBL.
6 Kak BiusieT pexxuM npoAyBKU Ha padUHUPOBOUHBIE
MIPOLIECCHI B KUCIOPOAHOM KOHBepTepe?
7 PeaxunonHas 30Ha TpH MPOIYBKY B pealbHOM KHCIIOPOJHOM
KOHBEPTEPE U €€ TEMCHTHI.
8 Kaxoii kputepuii HeoOXonuMo OpaTh 3a ONpeACISIOUUN TpU
MOJICIHNPOBAaHUHN B3aNMOJCHCTBYS CTPYH ras3a ¢ KHUIKOCTBIO?
9 [Mouemy Tpebyercsi BUIOM3MEHEHUE M3BECTHOTO KPUTEPHS
MOJETUPOBAaHUS B3aUMOJIEHCTBUS Ta30BbIX CTPYH C KUAKOCTHIO?
10 Kak ompenensiercs u KOHTPOJIUPYETCSl pacxoll raza B TaHHOM
pabore?
11 INouemy mpu 3amadax MOAETHPOBAHUS HEOOXOIMMO
HAXOAUTh 3aBUCHMOCTH, B KOTOPBIX B KauecTBe (DYHKIUH U apIyMEHTOB
¢urypupyrot 6e3pa3MepHbIe BETHIHUHEI?
12 Kakne BemmIMHBI OOBIYHO HCHONB3YIOTCS B KAUECTBE
apryMeHTa npu THAPOJMHAMUYECKOM MOAETUPOBAHUN?
13 Kakue ¢usmyeckne BeMUYUHBI HEOOXOIUMO (PUKCHPOBATH BO
BpEMsI SKCTIEPUMEHTOB IPH BEIITOJTHEHUH JTaHHOH PadoTHI?
14 CKOIBKO THIIOB (pypM HCCIEAYIOTCA B T1a0OpaTOpHOI
pabore?
15 Kakne TpeOoBaHMS 1O TeXHHKE 0€30MaCHOCTH HEOOXOIMMO
cOOJIOIaTh TIPH BEITIOTHEHNH PaOOTHI?
16 Kakue pacueTsl BBIIONHSIOTCS B JaHHOW J1a00paTOpHOM
pabore?
17 Kakne ocHOBHBIE KOHEUHBIE 3a7a4M JOJDKHBI OBITH PEIICHBI
MOCJIC MOTHOTO BBIIIOHEHUS PaboTHI?
18 Kakue ocHOBHBIE HEJOCTATKH THIAPOIUHAMUYECKOTO
MOZENHPOBAaHHS METAJUTyPTUIECKHUX MIPOLIECCOB KaK HHCTPYMEHTA JIIS
P3 JlaboparopHast IIK-2-31;I1K-2- 1 [Topsimok 3arpy3ku IMIMXTOBBIX MaTE€pPHaJiOB B KOHBEPTED.
paborta No2: VI;IIK-2-BL;IIK-1- |2 CTpyKTypa KOHBEPTEpHOU BaHHBI Mepel MPOIYBKOM.
NmuranmonHoe 3LIIK-1-Y1;IIK-1- |3 W3meHenue cpenHeil Temreparypbl BaHHBI BO BpeMs
MO/ICITMPOBAHHE B1;IIK-5-31;IIK-5- | mpomyBKH.
npoxysku merauia B | Y 1;11K-5-B1;T1K-6- CtpyKTypa MEepBUYHON PEaKIIMOHHON 30HBI.
KHCIJIOPOJTHOM 31;I1K-6-Y 1;I1K-6- CTpyKTypa BTOPHYHON PEaKIMOHHON 30HBI.

KOHBEpTEpE C
BepXHeH nogaueit
Iy Thsl

Bl

Ponpb razo-mmnako-MeTalnIn4ecKoil SMyIbCHH B KOHBEPTEPE.
V4acTku NpeuMylECTBEHHOTO OKUCIIEHUs YIIepoJa B
KOHBEPTEPHOM BaHHE.

4

5

6 CTpyKTypa KOHBEpTCPHOW BaHHBI B CEPEIUHE IPOAYBKH.
7

8

9 DaKTOpbl, ONPENENSIONIe OKUCIEHHOCTh KOHBEPTEPHOTO
H1IaKa.

10 Br16pocs! U3 KOHBEpTEpa: MPUYUHBI UX BO3HUKHOBCHUS U
Mepbl 00pbObI C HUMH.

11 SIBnenue "cBopaumBaHUs" 1UTaKa, €rO MOCIEICTBUS U
CTIOCOOBI YCTpaHEHUSI.

12 Pacnipenenenue nmpucaok HeMETaNIMYECKMX MaTEpHUasIOB 110
XOzy MPOTYBKH.

13 XapakTep M MPUINHBI H3MCHEHHS TIOJIOKEHHU (QYPMBI TI0
X0y IIPOJLyBKH.

14 JelicTBus omnepaTopa [l MOBBILIEHUS TEMIIEPaTyphbl
MeTajuia.

15 JelicTBus omneparopa Al CHUKEHHS COJEP)KaHUs CEPhl B
MeTae.

16 OrpenienieHne MOMEHTa OKOHYAHHSI TPOJTYBKH.




P4 JlabopaTopHas IK-2-31;11K-2- 1 Uro Takoe PacKUCIIEHHE CTAlld U C KaKOM LEJIbI0 OHO
pabota Ne3: YI;IIK-2-B1;ITK-1- | mpoBoguTcs?
Nmurammmonnoe SLIIK-1-V;IIK-1- |2 Urto Takoe JerupoBaHUE CTAU U C KAKOH LEJbI0 OHO
MOJIETMPOBAHHE B1;I1K-5-31;I1K-5- MPOBOAUTCS?
nporecca oobpadorku | Y 1;IIK-5-B1;ITIK-6- |3 Kakue packucnuTeny UCHONb3YIOTCS MPU PACKUCIECHUH
CTaJIM Ha arperare 3L;IIK-6-Y 1;I1IK-6- | kumsieit, moaycrnoKoiHON 1 CITIOKOWHOM cTanu?
JIOBOJKH CTaJI B1 4 Kakne (axTops! BIHAIOT HA yTap 3JIEMEHTOB IIPH
packucneHun?
5 Kakue 3amaun pemarorcst mpu o0paboTke MeTauia Ha
arperare J0BOJKH?
6 HaznadeHrie u TEXHONIOTHS MPOAYBKH METAIa WHEPTHBIMH
razamu’?
7 Ha3aHYCHHUE M TEXHOJOIUs 00pabOTKH MeTaiuia
MOPOIIKOOOPa3HBIMU peareHTaMu?
8 Crioco0bI KOPPEeKTHPOBKH TemIepaTypsl MeTaimuia Ha AJIC
MeTauia ¥ uX 3pPEKTHBHOCTH?
9 TexHONMOrMIECKHe 0COOEHHOCTH 00pabOTKM MeTaylia Ha
AIIC?

5.3. OueHo4HbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (omlcalme 6I/IJIeTOB, TECTOB M T.l'l.)

Texymmmii KOHTPOIIb Pe3yIbTATOB OCBOCHUS Y [l B COOTBETCTBHU C pabodell MporpaMMOi U KaleHAapHO-TEMATHIECKAM TIAHOM
MPOMCXOAUT IPHU MCIOIB30BAHUHU CIEAYIOIIUX 0053aTeNbHBIX (POPM KOHTPOJISL:
1). BeinonHenue u 3amura 1a00paTopHbIX paboT B BUE YCTHOIO OIPOCca M0 KOHTPOJIBHBIM BOIIPOCaM;

IIpomexxyTouHast aTTecTanus mo Y /[ ocymiecTBiseTcs pyu UCTIOIb30BAHUY CIEAYIONINX 00s3aTeNbHBIX (OPM KOHTPOJIS:

1). BeimosHeH e U 3ammTa KypcoBoi paboThl B yCTHOH (hOpMe M0 KOHTPOIBHBIM BOIIPOCAM U 3aJaHUSIM, HJIH B BUJC
KOMITBIOTEPHOTO TECTHPOBAHMS 110 TECTOBBIM 3aaHusIM B cpene LMS Moodle. TecTsl [uis 3aIuTEl KypcOBOH pabOTHI
rerepupytotcs cuctemoir LMS Canvas u3 6aHKa TECTOBBIX BOTIPOCOB ¥ 3agaHuil. Tect coctouT u3 10 Teopernyeckux Bompocos (1
Gasu 3a IpaBUIIBHBIN OTBET) U 2-X 3a7a4 (5 Oaya 3a NpaBUIIbHBIN OTBET). Bpemst mpoxoxaeHus TecTa OrpaHHueHo - 20 MUHYT.
2). DK3aMeH, KOTOPBIH MOXKET IIPOBOAUTCS B YCTHOH (hopme 1o OrteTaM, BKITFOUAIOIIIM TEOPETHUCSCKHE BOIIPOCHI M 3aa4H,
OXBATHIBAIOIIME BCE pas3ienbl Y I, Wi B TECTOBOM (opMe 1Mo TECTOBBIM 3anaHusM B cpene LMS Moodle.

Hwxe npeacrasien oOpaser 5K3aMEeHAIIMOHHOTO OUJIeTa.

MmuHICTepCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit denepannu

(enepambHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHIE BBICIIIET0 00pa30BaHUs

«HanuonaneHbI# HccIea0BaTeNbCKUN TexHONOruuaeckuil yausepeutetr « MUCHC

HOBOTPOMIIKWIA ®UITHATT

Kadenpa merammyprudeckux TEXHOIOTHI U 000pyIOBaHUS

AK3AMEHALIMOHHbIN BUJIET Ne 0

JucnunnuHa: «TeopHs U TeXHOIOTHs POU3BOACTBA CTAIN

Hampasnenne moarorosku 6akanaBpos: 22.03.02 «Mertamryprus»

IIpoduns moaroroBku: «MeTauTyprust 4epHBIX METAIIOBY

®dopma 00ydeHus: 3a04Has

®dopMa NpoBeIeHNs SK3aMEHA: yCTHas

1 Bonpoc. VicTrounnkn 00pa3oBaHMs U POJIb IIaKa B CTANICIIIABIIIBHBIX TIporieccax. OOIue IpHHIUITE] yCTaHOBICHHS
ONTHMAJIFHOTO IIIITAKOBOTO PEKHMMA TIIaBKU.

2 Bompoc. YCcTpOHCTBO KUCIOPOAHOro KOHBepTepa. OCHOBHBIC ITAPAMETPHI, OIPEIEIISIONINE BO3MOXKHOCT PabOThl KOHBEpTEpa 0e3
BBIOPOCOB.

3amaga. /]y yCIOBHU OCHOBHOT'O KHCIIOPOAHOTO KOHBEPTEPA OMPEASIUTh PACX0 ] KUCIOPO/ia Ha OKHCICHHE KPEeMHHS 9yTyHa U
KOJIMYECTBO NMPOIYKTOB peakuuu okucieHus. CocTaB 4yTyHa U ApyTrue HEOOXOJUMbIe JaHHBIE MPUHATH CAMOCTOATENbHO. Pacuer
Bectu Ha 100kr uyryHa.

CocraBui:

noueHt kapeapst MTuO A.H. lIlanosanos

TecTs! U1 5k3aMeHa reHepupytoTes cucreMoir LMS Moodle u3 6aHka TeCTOBBIX BOIIpOocoB U 3aganuid. Tect cocront n3 20
TEopeTHIecKuX Bompocos (1 Gat 3a mpaBUIIBHEIHA OTBET) U 4-X 3a7ad4 (5 6ata 3a MpaBUIBHEIA OTBET). Bpems npoxoxkaeHus TecTa
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). 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
YKa3aHUIX, IMEET 3HAUUTEITLHBIC OIMOKK B pacdeTax. [Ipu 3amiure CTyACHT 3aTPYIHIETCS OTBEYATh Ha MMOCTABICHHBIC BOPOCHI 10
TeMe, He 3HaeT TEOPHH BOIIPOCaA, IIPU OTBETE JAOMYCKACT CYIIECTBCHHBIC OIMTHOKH.

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 3arnaBue bubnnorexa W3maTenscTBO, TO, 3I1. ajgpec
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. ITepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHON ceTn « UHTepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
52 |HDB 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 | AnruBupyc Kaspersky Endpoint Security ns 6usneca-Pammpennstii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 |Zoom
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenue OcHalueHue
235 Yuebnass  aymutopus  aus 3aHsaTHil | Kommiekr yueOHoi mebenu Ha 48 MecT i o0ydaromuxcs,
JIEKIIMOHHOTO THIIA, NpakTHYeCKuX | |  cTalMOHAapHBIA KOMIIBIOTEp I IperojaBaTels ¢
3aHATHI BBIXOJIOM B HHTEPHET, TPOEKTOp, OJKpaH HACTEHHBIMH,
KOIIOHKH, JIOCKa ayAuWTOpHas MejoBas, BeO Kamepa,
nuieH3nonHble  mporpamMbl - MS  Office, MS  Teams,
arTusupyc Dr.Web.
217a VYdebHas nabopaTopus KommiekT y4ue6HO#M Mebenu Ha 10 MecT A oOydarommxcs,

METaJUTHYECKHUiA CTeHZ, CTenax oz 00pa3ubl
900*500%2000, Beckl Ta0OpAaTOpHBIC TEXHHUYECKUE, MAaKET
JIOMEHHOTO 11€Xa, MAKeT MApTEHOBCKOr'O LIeXa.

8. METOJJUYECKHUE YKA3AHUSA /151 OBYYAIOIIIUXCA

OcBoeHHE TUCHHUILIMHBI TIPEIIONAracT Kak MPOBEACHHUE TPAIUIIHOHHBIX ayUTOPHBIX 3aHATHH, TaK U pabOTy B ANEKTPOHHOM
nHpopMaImoHHo-oopazoBatTenbHoit cpere HUTY MUCHUC (BUOC), 9acThio KOTOPOI HEMOCPEACTBCHHO MPEAHA3HAYCHHOMN JITs
OCYIIECTBIICHNS 00pa30BaTEIFHOTO MpoIiecca SBISETCS IEKTPOHHBIN 00pa3oBaTensHbIl pecype LMS Moodle.

PexoMeHmaIuy 1o yCrenHoMy OCBOSHHUIO Kypca B TPaIUIIMOHHOH (opMme.

JIJIs yCIenrHOTO YCBOSHHUS TEOPETHUECKOT0 MaTepralia He00X0IUMO PETYIISIPHO MOCEIATh JIEKIHH, IIEPEIUTHIBATH JICKITUOHHBIH
MaTepHal, 3HAYUTENbHOEe BHUMAHKE YIENSITh CAMOCTOSATEIbHOMY U3yUSHHIO JUCIUTUTAHEL.

IIporpamMma TUCHUIUIMHBI BKJIFOYACT JICKIIHOHHBIC, TIPAKTHICCKUE 3aHATHUS U 1aOOpaTOPHBIC 3aHATHS, BBIIIOJIHEHUE KYPCOBOIT

paboTHI.

KypcoBas paboTa oTnuuaeTcst 3HaUUTENbHBIMY 3aTpaTaMH BpeMEHH U TpeOyeT OT CTYAEHTa 3HaHUH JIEKI[MOHHOTO MaTepuara,




METOJHYECKUX YKa3aHM 110 BRITIOIIHEHUIO KypCOBOIl pabOThI 1 OONBIIOr0 BHUMAHUS. B CBSA3U ¢ 3TUM, IIPH INIaHUPOBAHUHU CBOEH
CaMOCTOSTENEHOM pabOTHI BaM CIIEAYET yUUTHIBATH, YTO NPOITYCK JICKIMOHHBIX 3aHATUI 1 HEBHUMATEIbHOE OTHOIICHUE K
M3YYCHUIO METOMYECCKIX YKA3aHNH CYIIEeCTBEHHO OCIOKHUT BHITTOJTHEHHE KYPCOBOH padoTHI.

IoaroroBka K BEIMONTHEHUIO KYPCOBOH PaOOTHI 3aKIIFOUAETCS B H3YIEHHN COOTBETCTBYIOIINX METOANIECKHIX YKA3aHUH U
CTaHJAPTOB MO 0(OPMIICHHIO PabOTHI. 3aJaHUE HA BBITIOJIHEHHE KyPCOBOM pabOTHI BBIIAETCS HA YCTaHOBOUHOU ceccun. Cpok
CllauM Ha TIPOBEPKY — 3a 2 HEJIEIHN JI0 SK3aMEHAIIMOHHON ceccuu. KoHCyIbTaluy 110 BOIIpocaM, CBSI3aHHBIM C BBIITOIHEHHEM
KypCOBOH pabOTHI IPOBOATCS IO COTTIACOBAHMIO C MPETIOIaBaTesIeM, BEAYITHM TUCIUIUINHY, B COOTBETCTBHH C PACTICAHUEM.
OdopmiieHHast B COOTBETCTBUH CO CTaHAApTaMHU KypcoBast paboTa caercs Ha Kadeapy MeTaTypru4ecKHX TeXHOJIOTHH 1
00opynoBanust. [IpaBuiIbHO BeIIOMTHEHHAst paboTa JAOIMYCKAeTCs K 3alluTe, KOTOpast IPOBOAUTCS B YCTHOI (hopme Ha
9K3aMEHAMOHHOM ceccur. Pabora, He JomyeHHas! K 3alIMTe, BO3BPAIACTCS CTYACHTY Ha JOpabOTKY.

JlaGopaTopHble pabOThI OTIMYAIOTCS 3HAUUTENILHBIMU 3Hepro3arpaTamu. YacTe paboT MpOBOAUTCS NP HCIIOIb30BAHUU
BBICOKOTEMIIEPATYPHBIX arperaTos, CBs3aHa CO 3HAUMTEIBHBIMU 3aTPaTaMK BPEMEHH, KPOME TOT'0, JUISl UX ITOJIHOLEHHOTO
BBITIOJTHEHHUS TPeOyeTCs ydacTHe B HeH HECKOIBKHUX CTYACHTOB IO/ PyKOBOACTBOM IperioaBaTesst i 1abopaHTa. B cBia3u ¢ aTiM,
IpH ITAHUPOBAHUH CBOEH yd4eOHOI paboTHI BaM CIeAyeT YUUTHIBATh, YTO MPOITYCK JJAOOPATOPHOTO 3aHATHS CBSI3aH CO
CJIO)KHOCTSIMU X BBIITOJHEHHUSI.

[NToxroroBKa K BEIITOIHEHHIO JIA0OPaTOPHOI paOOTHI 3aKITI0YACTCS B COCTABICHIH TEOPETHUECKOTO BBEACHNUS K JIaOOpaTOpHOI
pabote. ITocne BemonHeHNs 1abopaTopHOH paboTE! oopMmiteTcs oTdeT. PaboTa cunTaercs MOJHOCTHIO 3aYTEHHON TTOCTIe ee
3alUThI. 3alMTa JJAOOPATOPHBIX pabOT MPOBOAUTCS HA JTaOOPATOPHBIX 3aHATHIX.

Y4acTre B IPaKTHIECKHUX 3aHATHAX TPEOyeT OT CTY/IEHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH H CIIOCOOCTBYeT Ooiree
rIIyOOKOMY OCBOCHHUIO TEOPETHUYECKHX ITOJIOKEHUH M UX MPAKTHYECKOT0 UCIOIb30BaHMsl. Ha MPakTHYECKUX 3aHATHSAX CTYCHTHI
O/l PYKOBOJZICTBOM IIPENOAABATENsI BHITOIHSAIOT PACUETHI CTAICILIABHIBHBIX ITPOLIECCOB, a MOIYUCHHbIE PE3yIbTaThl CONOCTABIISIOT
C pealbHBIMH IPON3BOACTBCHHBIMH BETHIHHAMH.

ITonroToBka K 3K3aMeHy MO AUCLUIUIMHE 3aKII0UAETCs B U3YUEHUH TEOPETUUIECKOr0 MaTepraa o KOHCIEKTaM JIEKIUH,
HCTOYHUKAM OCHOBHOM U IOMOJHUTENBHOM JIUTEPATYPBHI.

Yro0Os!I BaM OBUTO MHTEpECHEE H3YYaTh METALTYPrHIECKIe JUCIUTUIHHEL, TPOCIICKUBATh HX B3aNMOCBS3b C BaIlleH
CIEIHATBbHOCTBI0, HEOOXOAUMO MOCTOSHHO PACIIHPSTh CBOH KPyro3op, B 4eM OOJIBIIYIO TOMOIIb MOXKET OKa3aTh MEpHOINUECKas
uTepartypa: xxypHaisl «M3BecTust By30B. UepHas Metamuryprus», «Metamtypr» 1 «CTaiaby.

PexoMeHanuy o 0CBOEHHUIO AUCHUILTHHEI B TUCTAaHIIUOHHON (hopMe MOCPEICTBOM IEKTPOHHOI HH(OPMAIIIOHHO-
obpasoBarenbHoit cpenpl HUTY MUCHC (OUOC), 9acThio KOTOPOH HEMOCPEACTBEHHO MPEeTHAZHAYCHHOM JJIs1 OCYIICCTRICHHS
00pa3oBaTeNbHOTO Ipoliecca SBISETCs IEKTPOHHBIN 00pa3oBaTenbHEIT pecype LMS Moodle.

LMS Moodle ncnonp3yercst IpeuMyIECTBEHHO JUI aCHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YUaCTHHKaMHU 00pa30BaTeIbHOTO
npolecca NocpecTBOM ceTH «HTepHeT».

Yrto0O5! 3¢ GeKTHBHO UCTIONB30BaTh Bo3MOkHOCTH LMS Moodle, a COOTBETCTBEHHO M yCIENTHO OCBOUTH AUCHUILTHHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, [UIS 4ero cIeayeT IepeiTH 1o CChUIKE, BBIAaBacMOi COTPYIHUKAMH JeKaHATA HIIH
npenojasareneM. JIOTHH U aponb A PErUCTPaluy U paboTe C KypcoM COBIAJaeT ¢ JIOTHHOM U IapojieM OT TMYHOro KaOHHeTa
HUTY MUCHUC;

2)B pyOpuke «B Hagan0» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISI CAMOCTOSTEIBHOMH ITOJTOTOBKH, YCIOBHAMH
JIOIyCKa K aTTecTaluu, (JopMoi MPOMEXyTOUHOI! aTTeCTaINH (3a4eT/3K3aMeH), KPUTEpUsIMU OIIEHUBAHUSA | JP.;

3)B pyOpuke « Moy, 3aX0/s B COOTBETCTBYIOLINE Pa3Iebl H3yuaTh ydeOHbIe MaTepHabl, pa3MelleHHbIe Ipenoaasarenem. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM IperojaBaTeeM, Iepexois 10 CCHUTKaM;

4)B pyOpuke «brbIHOTEKa» BO3MOXKHO ITOOMUPATH IS BRIITOTHEHUS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAIITHIAE PAOOTEHI,
KypCcOBbIe PabOTBI/TIPOEKTHI) IUTEPATYpY, pazmeniennyto B 9bC HUTY MUCHUC,;

5)B pyOpuKe «3aJaHusD Hy>KHO 03HAKOMHUTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CIauH, KpUTEPHIMHU
OIICHKH. B ycTaHOBIEHHBIE CPOKH BBIITOIHUTH PabOTy(BI), MOATPY3HUTH 311ECh JKe IS MPOoBepKH. Ecii paboTa comepKUT PHCYHKH,
(hopMyIIBI, TO C IETBI0 COXPaHEHUS (JOPMATHPOBAHUS €€ HYKHO HOArpyxath B pdf dpopmare.

Pabora, noarpy»xaemas Asst IPOBEPKH, JOIKHA:

- COJZIepKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKJIFOUCHHE, CIIICOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBaTeib B TEUEHHE YCTAHOBIEHHOTIO CpOKa (He OoJiee JecsITH JHEH) MpoBepsieT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PeleH3nI0. B Hell 0H yka3pIBaeT Kak IMOJIOKUTEIBHEIE CTOPOHBI paOOTHI, Tak 3aMe4aHus. [Ipyu HaIWIun B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPAaBKH B paboTy, MOATPY3UTH €€ 3aHOBO IS TOBTOPHOM mposepku. [Ipu aTom
Ba)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOMKHO OBITH BBITIONHEHO 3a/aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
Tpero/iaBaTesieM BO3MOKHOCTD TIOATPY3UTH PA0OTY OCTAeTCsl, HO CHCTEMa BEIBOAWT COOOIIEHNE 0 HapyIIeHHH cpoKoB. [To
OKOHYAaHUH CEMECTpa MOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTb» IPONWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIIMI MaTepuall, pa3MelleHHbIH B pyOprke « Momynny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUSD YUTATh OOBSBICHI, pa3MeIlacMble IPENoAaBaTeNieM, 1aBaTh 00PATHYIO CBA3E;

9)B pyoOpuke «OOCyX IeHHU» CO3/1aBaTh 0OCYKAEHUS U y4acTBOBATh B HUX (00CYKIAIOTCS O0IINE MOMEHTHI, BHI3BIBAIOIINE
BOIIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOprKa Takxke MOXKET OBITh NCIIONB30BaHa JJIsl B3AMMHOMN ITPOBEPKH;

10)posBIATE PETYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOT'O B3aNMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTeIBHOTO MPOIIecca IIOCPEACTBOM CETH
«/HTepHEeT» HCHONb3yeTcs cucTeMa BuaeokoHpepenicssazu Microsoft Teams (MS Teams) ninu Zoom. BapuaHT ucnonbs3yemMoit




cucremsl BKC yka3piBaet npenogaBaTens. UTOOB! OTHOLIEHHO HUCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH PUIIOXKEHHE
BKC Ha nepconanbHblil KoMIbloTep u/uimu Tenedon. CrtapoctaM Hy»HO co3ath rpynny B MS Teams i nosry4nTsb
UIeHTH(HUKAINOHHBIN HOMep KoHdepeHnnu B Zoom. Cuctema BKC no3Bosser:

- CIIyIIaTh JICKINHY;

- paboTaTh Ha MPaKTUYECKUX 3aHATHUIX;

- OBITH Ha CBSI3H C NIPENOJaBaTeNeM, 3a/1aBasi My BOIPOCHI MIIM OTBEYAs Ha €T0 BOIPOCHI B OOIIEM YaTe.

[Ipn npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (popMaTe HY»KHO BCETa padoTaTh ¢ BKIIOYEHHOW KaMepou.
HckmodeHne — eclii MpenoAaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIEI0BbIE (OTO.




