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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 | KypcoBast Hay4HO-HCCIIEI0BATENbCKAs paboTa (dacTh 1)

2.1.2 | Meramtypru4eckue TeXHOJIOTUU

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

2.1.4 | Meromsl 00pabOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX

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 | Teopus U TEXHOJIOTHS Pa3IUBKH CTATH

3. PE3YJIbTATBI OBYYEHMUA 11O TMCIUMIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIMSIMHA

IIK-2: Cnioco6eH pa3padaThiBaTh TEXHOJIOTHYECKUE MPOLECCHI MOJTYYeHHS YePHbIX MeTAJLIOB, OCYIECTBIATH KOHTPOJIb UX
BBINOJIHEHHS U Pa3padaThIBaTh PEKOMEHALMH 110 NPEeIyNPEe:KICHUI0 H YCTPAHEHHIO 1e()eKTHOCTH NPOAYKIIMHT

3HaTb:

ITK-2-31 BnustHHE TEXHOJIOTHYECKHX ITapaMeTPOB IIaBKH M KOHCTPYKTHUBHBIX 0COOCHHOCTEH TUIaBHIIBHOTO 000pyTOBaHHS Ha
TEXHUKO-9KOHOMUYECKHUE NTOKA3aTeIN IPOU3BOACTBA )KUAKON CTaIN

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUSI
3¢ (PeKTUBHOCTH MPOLECCOB MOJYyYeHHS YePHBIX MeTALI0B

3HaThb:

[1K-6-31 Bo3moxxHOCTH III(POBBIX TEXHOIOTHH M CLIOCOOBI X IPUMEHEHNUS I aHaN3a Y (QEKTHBHOCTH MPOIECCOB
MIPOM3BOACTBA KUAKOU CTaJIN

MK-5: Cnocoben onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MMOKA3ATEIM MPOLECCOB MOJTYYCHUS Y€PHBIX METAJLJIOB, IPOBOAUTL
aHaJau3 Bq)(l)EKTI/lBHOCTI/I TEXHOJOIHYE€CKUX MPOLECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB H pa3p363TblBaTb npeaaoKeHust
Mo UX COBCPIICHCTBOBAHUIO

3HaTh:

TIK-5-31 OcHoBHEIE 3aKOHOMEPHOCTHU XUMHUYCCKUX U q)PISHKO-XHMP[‘ieCKI/IX IPpOoUECCOB CTAJICIINIABUIIBHOI'O IIPOU3BOACTBA,
COBPEMCHHBIC TCXHOJIOTHUH IMTPOU3BOACTBA CTAJIN Tpe6yeM0r0 KadyeCTBa

IIK-1: Cnioco6eH oCcylecTBIATH TEXHOJIOTHYECKHE MPOIECCHI M0 MOJIYIeHHI0 YePHBIX MEeTAJI0B, OIIEHUBATH PUCKHU U
onpeaeAaTh Mepbl M0 00ecrnevyeHn 0 UX 0e30MacCHOCTH

3HaTh:

ITK-1-31 YcTpoiicTBO, MPUHIMIT JSHCTBHS U IPABHJIA SKCILTyaTallui TEXHOIOIHYECKOro 000pY/I0BaHUsI ISl BBIMUIABKH M KOBILIEBOH
00paboTKH cTaiu

IIK-5: Cnioco6eH onpenejsiTb TEXHUKO-3KOHOMHUYECKHE MOKA3ATeH NMPOLEccoB MOJy4YeHHs YePHbIX MeTaJJIOB, IPOBOAUTH
aHaJn3 3G PeKTUBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPOU3BOACTBA YePHBIX MeTAJJIOB M pa3padaThIBATh MPeII0KeHUsI
10 UX COBEPIIEHCTBOBAHUIO

YMmerb:

[IK-5-Y'1 PaccunThIBaTh U aHATH3UPOBATh XUMUUECKUE U (PU3NKO-XUMHUIECKHE TIPOIIECCHI, CBSI3aHHBIE C TPOU3BOJCTBOM CTalll




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
CTaJleMIaBUWIBHBIX
NPOLECCOB.

1.1 CranemniaBuibHbIC IIJTAKU 1 7 2 TIK-5-31 TIK-5- J.1 KM1

WX POJIb TIPU BBITIJIABKE V1 IIK-5-B1 JI1.2J12.1
cramu. CBoiicTBa MK-1-31 [IK-1- | 313233
CTaJICTUIABUJIbHBIX LIJIAKOB U V1IIK-1-B1
TpeOOBaHMs K IIAKOBOMY [1K-2-31 [IK-2-
pexumy mporecca. /JIex/ VY1 IIK-2-B1

[TK-6-31 TIK-6-

V1 IIK-6-Bl
1.2 OCHOBHBIE peakIuu 7 2 [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 Ynpasnenue 2 TIK-5-31 TIK-5- J1.1 KMI1
00e3yriIepoKiBaHUEM B V1 IIK-5-B1 JI1.2J12.1
CTaJeNIaBWIBHBIX IIPOLECCa. IK-1-31 IIK-1- 0109233
MuHuMabHOE 0CTaTOYHOE V1IIK-1-B1
coJiep kaHue yriepoaa. TIK-2-31 IIK-2-
OCHOBBI CHHXPOHU3ALIIH V1IIK-2-Bl
00€3yTIIepOKUBAHHS 1 TTK-6-31 TIK-6-
Harpesa metaia. /JIex/ V1 IIK-6-B1
14 OxkucreHre Maprasua, 2 T1IK-5-31 I1K-5- JI1.1 KM1
kpemuus. [Ipoueccer VY1 IIK-5-B1 JI1.2J12.1
necynb(ypannuu u IK-1-31 IIK-1- 012233
nedocdopanun B V1TIIK-1-B1
CTaJIeIIaBUIIbHBIX [1K-2-31 [IK-2-
nporeccax. /JIex/ V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
1.5 Pacuer okucnenus npumecei 2 TIK-5-31 TIK-5- J.1 o opme KM1 P1
METAJUTOIIUXTHI TIPU VY1 IIK-5-B1 JI1.2J13.3 "TexHonorus
OKHCJIATEIBHOM TIK-1-31 IIK-1- 019233 IPOOJIEMHOTO
padurupoBanuu. /IIp/ V1IIK-1-Bl o0yueHus"
I1K-2-31 [IK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
1.6 Pacuer pacxona (irocoB st 3 [1K-5-31 IIK-5- JI1.1 KM1 P1
HaBeICHMS IILTaka TpedyeMoit V1 IIK-5-B1 JI1.2J13.3
ocHoBHOCTH. /TIp/ [K-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
1.7 KonrtponbHas padoTa 1 [TK-5-31 TIK-5- KM1
Nel. Mlp/ V1 IK-5-B1
TIK-1-31 TIK-1-
V1IIK-1-Bl
I1K-2-31 TK-2-
V1 IIK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl
1.8 Ornpenenenue ocTaToOuHOTro 2 [MK-5-31 TIK-5- | JI1.1 JI1.2 o opme KM1 P2
COZIepXKaHus yriepoja u V1 IIK-5-B1 21922 323 "I'pynmoBas
MaKCHUMaJIbHOU TK-1-31 IIK-1- pabota"
OKHUCJICHHOCTH V1 IIK-1-Bl1
METaJTHYECKON BaHHBI TIPU [TK-2-31 TIK-2-
€€ KHCIIOPOIHOM V1IIK-2-B1
padunupoanum. /J1ab/ TIK-6-31 TIK-6-
VY1 IIK-6-Bl
1.9 [ToaroroBka K KOHTPOJIBLHON 10 [TK-5-31 TIK-5- JI1.1 KM1
pabote Nel /Cp/ V1 IIK-5-B1 JI1.2J12.1
IK-1-31 IIK-1- | 3212233
V1IIK-1-Bl
TK-2-31 TIK-2-
V1 T1IK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1
1.10  [IIpenmer u 3amauu Kypca. 2 [TK-5-31 TIK-5- JI1.1 KM1
Knaccugukamnms u cBoiicTa V1IIK-5-B1 JI1.2J12.1
craneil. IluxToBble IK-1-31 IIK-1- 212233
MaTeprabl VY1 IIK-1-B1
CTaJICIIaBUIIBHBIX TIK-2-31 TIK-2-
nporeccos. /Jlex/ V1IIK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1

Pasnen 2. KouBeptepHoe
NMPOU3BOJICTBO CTAJIM.




2.1 Hcropus pasBurus [K-5-31 TIK-5- J1.1 KM2
KOHBEPTEPHOT'0 criocoda V1 IIK-5-B1 JI1.2J12.1
MIPOU3BOACTBA CTaJIH. IK-1-31 IIK-1- 0109233
CyImHOCTh KUCIIOPOIHO- V1TIIK-1-Bl
KOHBEPTEPHOM IIIaBKU U TIK-2-31 IIK-2-
YCTPOHCTBO COBPEMEHHOTO VY1 IIK-2-B1
KOHBEpTEpA C BEpXHEH TIK-6-31 IIK-6-
npoayBKoH. /JIex/ V1I1IK-6-B1
2.2 TexHOMorus: KUCIOPOAHO- T1IK-5-31 I1K-5- JI1.1 KM2
KOHBEPTEPHOH TJIABKH. VY1 IIK-5-B1 JI1.2J12.1
JlyTbeBOH pexuM U €ro IK-1-31 IIK-1- 012233
BIMSHHUE HA XOJI V1IIK-1-B1
KOHBEPTEPHOTO [TK-2-31 TIK-2-
nporecca. /JIex/ V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
2.3 Aspo- ¥ THAPOTMHAMUKA T1K-5-31 I1K-5- JI1.1 KM2
B3aUMOJEHCTBUS V1 IIK-5-Bl JI1.2J12.1
KHUCJIOPOJHOM CTPYH C TIK-1-31 IIK-1- 019233
BaHHOU. MI3MeHeHune V1IIK-1-B1
XUMHYECKOr0 COCTaBa I1K-2-31 [IK-2-
MeTallla, Ilaka u V1 IIK-2-B1
TeMIIEpaTypbl BaHHBI 110 XOAY [K-6-31 IIK-6-
IUTaBKU. BBIX0A roaHoro. V1 IIK-6-Bl
VYnpasieHue IaKoBbIM
pexumom. /JIex/
2.4 MarepuanbHblii U TEIIOBOI TIK-5-31 IIK-5- J1.1 KM2
GanaHChl KUCIOPOIHO- V1 IIK-5-B1 JI1.2J12.1
KOHBEPTEPHOH TJIABKH. IMK-1-31 TIK-1- 213253
OxJtaguTenu KOHBEPTEPHOTO V1IIK-1-B1
MpoIiecca u CrocoObl TIK-2-31 TIK-2-
YBEJIMUYCHHMSI JIOJU JIOMA B V1 IIK-2-B1
MetamuromuxTe. /JIex/ ITK-6-31 TIK-6-
V1 IIK-6-B1
2.5 KucnopoaHo-koHBepTEpHBIE [K-5-31 TIK-5- J1.1 KM2
MPOLECCHI C IOHHOH V1 IIK-5-B1 JI1.2J12.1
IIPOYBKOMN: KOHCTPYKLIMS, IK-1-31 IIK-1- 2102233
TEXHOJIOT U, V1IIK-1-B1
ocobennoctu. /Jlex/ TIK-2-31 IIK-2-
V1IIK-2-Bl
ITK-6-31 IIK-6-
V1 IIK-6-Bl
2.6 Kom6uHmpoBaHHBIE [K-5-31 IIK-5- 1.1 KM2
KHCIIOPOTHO-KOHBEPTEPHBIE V1 IIK-5-B1 JI1.2J12.1
npoueccsl. CpaBHUTENbHBIN IK-1-31 IIK-1- 0102233
aHaJIU3 KOHBEPTEPHBIX V1IIK-1-Bl
MIPOLIECCOB C Pa3InYHbIM TIK-2-31 IIK-2-
croco0oM mojBoIa V1IIK-2-Bl
kucnopona. /JIex/ [IK-6-31 IIK-6-
V1 IIK-6-Bl
2.7 Pacuer marepuanbHOro TIK-5-31 IIK-5- J1.1 KM2 P1
OasaHca KOHBEPTEPHOTO VY1 IIK-5-B1 JI1.2J13.3
nponecca. /I1p/ [K-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-B1
2.8 Pacuer teroBoro 6ananca TIK-5-31 TIK-5- J.1 o opme KM2 P1
KOHBEPTEPHOTO Y1 IIK-5-B1 JI1.2J13.3 "Texuomorust
npouecca. /Tlp/ MK-1-31 TIK-1- | 212233 IPOOIEMHOTO
V1IIK-1-B1 oOyuenus"
I1K-2-31 IIK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-

V1I1IK-6-B1




2.9 Pacuer ocHOBHBIX 2 TIK-5-31 TIK-5- J1.1 KM2 P1
rapaMmeTpoB KOHBEPTEPHOTO V1 IIK-5-B1 JI1.2J13.3
nporecca. /I1p/ MK-1-31 TIK-1- | 313233

V1TIIK-1-Bl
TIK-2-31 IIK-2-
V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
2.10 | M3ydenue mporecca 4 TIK-5-31 IIK-5- J1.1 o ¢opme KM2 P3
B3aMMOJCHCTBUSA VY1 IIK-5-B1 JI1.2J13.2 "I'pynmoBas
KHCIIOPOJHOU CTPYH C MK-1-31 IIK-1- 213253 pabota"
JKMIKOM BaHHOIL. /J1ab/ V1IIK-1-B1
[1K-2-31 [IK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
2.11 | ImuTanuoHHOE 4 TIK-5-31 TIK-5- J.1 o opme KM2 P4
MOJICITMPOBAHHUE TIPOTYBKH VY1 IIK-5-B1 JI1.2J13.2 "Kommsrorep
MeTajila B KHUCIOPOJIHOM TIK-1-31 IIK-1- 2132033 HBI
KOHBEPTEPE C BEPXHEH V1IIK-1-Bl umurarop"
nonaveit nytos. /J1ab/ ITK-2-31 TIK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
2.12 | BeimosHeHuE KypcoBOi 32 ITK-5-31 TIK-5- J.1 P1
paboTHI Ha TEMY: V1 IIK-5-B1 JI1.2J13.1
"TexHomnorus u pacuer [K-1-31 TIK-1- | 313233
IUTaBKU CTaJU B V1IIK-1-B1
KHCIIOPOJTHBIX [TK-2-31 IIK-2-
koHBepTepax". /Cp/ V1IIK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-Bl
Pa3gen 3. IlopoBbie
cTajlenIaBUJIbHbIE
npouecchl. KoBueBasi
o0paboTka craJm.

3.1 CyIIHoCTh MapTEHOBCKOTO 2 ITK-5-31 TIK-5- J.1 KM3,K
Tpolecca U yCTpoucTBO V1IIK-5-B1 JI1.2J12.1 M2
MapTEHOBCKOM MEYH. TK-1-31 TIK-1- 212233
OcobeHHOCTH U V1 IIK-1-B1
Pa3HOBUIHOCTH [TK-2-31 TIK-2-

MAapTEHOBCKOI'O ITpoIecca. V1IIK-2-B1
TexHonorus MapTeHOBCKOU TIK-6-31 IIK-6-
IJIABKHU TPU PA3ITUYHBIX V1 IIK-6-B1
BapHaHTax Ipomecca. /JIex/

32 H3Mmenenne XuMHUIECKOTO 2 TIK-5-31 TIK-5- JI1.1 KM3,K
cocTaBa MeTalia, lulaKa u V1IIK-5-B1 JI1.2J12.1 M2
TEMIIEPATypPbl BAHHBI 110 XO/1Y ITK-1-31 TIK-1- 213253
IJIaBKU. YTIpaBJeHUE Y1IIK-1-B1
[IAKOBBIM PEXUMOM. TIK-2-31 TIK-2-

MarepuaibHblil 6anaHc V1 IIK-2-Bl
TMpoLecca U BbIXOJ [TK-6-31 IIK-6-
roxHoro. /JIex/ V1 IIK-6-B1

33 Temnosas padora 2 TIK-5-31 TIK-5- JI1.1 KM3,K
MapTEHOBCKOMU TEYH. V1 IIK-5-B1 JI1.2J12.1 M2
CriocoObl MHTEHCU(DUKAIIN ITK-1-31 TIK-1- 213253
TEIUTIOBOH paboOTHI TeYH, V1IIK-1-B1
pacxoj; yCJII0B™HOI'0 TOILIUBA. [K-2-31 TIK-2-

TemnmnoBoii 6ananc V1IIK-2-Bl
T1aBku. /JIex/ ITK-6-31 TIK-6-

V1IIK-6-Bl




34 BrimnaBka ctanu B TIK-5-31 TIK-5- | JI1.1 JI1.2 KM3,K
JIBYXBaHHBIX V1 IIK-5-B1 213253 M2
CTaJICIUIaBUIIBHBIX arperarax. [K-1-31 IIK-1-

Oco0eHHOCTH KOHCTPYKIIUU V1TIIK-1-Bl
JIByXBaHHBIX T1IK-2-31 I1K-2-
CTaJIeMJIaBUIIbHBIX arperaTon VY1 IIK-2-B1
W TEXHOJIOTUS BBIIIJIaBKH TIK-6-31 I1IK-6-
ctanu B HuX. CpaBHUTENbHBIE V1I1IK-6-B1
TEXHUKO-9KOHOMUYECKHE

MOKa3aTenn paboThI

MapTEHOBCKUX W IBYXBaHHBIX

neueit. /Jlex/

3.5 Packucnenue, nerupoBaHue u TIK-5-31 TIK-5- J.1 KM3,K
MOJU(PHUIINPOBAHNE CTAIIH. V1 IIK-5-B1 JI1.2J12.2 M2
l'a3er 1 HEMETATITMIECKTE TIK-1-31 TIK-1- 21922 323
BKJIFOUCHUS B CTAJIH. V1IIK-1-B1
O6paboTka MeTasia B KOBILIE [TK-2-31 TIK-2-

WHEPTHBIME Ta3amu. /JIex/ V1IIK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-Bl

3.6 O6paboTka cranu ITK-5-31 TIK-5- J.1 KM3,K
padUHUPOBOYHBIMH V1 IIK-5-B1 JI1.2J12.2 M2
cmecamu. BakyymHuas [K-1-31 TIK-1- | 313233
00paboTKa cTaju B V1IIK-1-B1
kosmie. /Jlex/ ITK-2-31 TIK-2-

V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl

3.7 Pacuer konnuecTBa TBepABIX [TK-5-31 TIK-5- J.1 KM3,K
OKHUCJIUTEJIEH B 3aBATIKY V1 IIK-5-B1 JI1.2J13.3 M2
MapTEHOBCKOM Me4u Mpu TK-1-31 IIK-1- 212233
CKpan-pyJHOM V1 IIK-1-B1
nporecce. /TIp/ I1K-2-31 TK-2-

V1T1IK-2-Bl
TIK-6-31 IIK-6-
VY1 IIK-6-Bl

3.8 Pacuer pacxona I1K-5-31 IIK-5- J1.1 o opme KM3,K
(dheppocmaBoB st V1 IIK-5-B1 JI1.2J13.3 "TexHonorus M2
PacKHUCIeHUs U JETHPOBAHUS IK-1-31 IIK-1- | 3212233 IpoOIEMHOTO
cramu. /TIp/ VY1 IIK-1-B1 o0yueHus"

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

3.9 KontponbHas padoTa [TK-5-31 TIK-5- KM2
Ne2. Mlp/ V1 IIK-5-B1

TIK-1-31 IIK-1-
V1IIK-1-Bl

TK-2-31 TIK-2-
V1 I1IK-2-Bl

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

3.10 |UByuenwue ycrpoiicTBa u TIK-5-31 TIK-5- JI1.1 o opme P5
paboThl MAPTEHOBCKOTO II€Xa V1IIK-5-B1 JI1.2J13.2 "I'pynmoBast
OAO «Ypaibckast ITK-1-31 TIK-1- 213253 pabora"
cranby. /J1ab/ V1 IIK-1-B1

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

V1IIK-6-Bl




3.11 |MmuranuonHoe 7 2 [K-5-31 TIK-5- J1.1 o opme P6
MOJICIIMPOBAaHKE TIpoIiecca V1 IIK-5-B1 JI1.2J13.2 "KomnoroTep
00pabOTKH CTa M Ha arperaTe IK-1-31 [IK-1- | 3132323 HBIH
JIOBOAKH cTanu. /J1ab/ V1IIK-1-Bl umurarop"

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

3.12 | M3yuenue GheppocCmiiaBos, 7 3 TIK-5-31 IIK-5- J1.1 o ¢opme P7
MIPUMEHSEMBIX TIPU VY1 IIK-5-B1 JI1.2J13.2 "I'pynmoBas
PAaCKHUCIEHUU U JIETMPOBAaHUU IK-1-31 [IK-1- | 313233 pabora"
cramu. /J1a6/ V1TIIK-1-B1

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

3.13 |IToaroroBka K KOHTPOJLHOM 7 10 TIK-5-31 TIK-5- J.1 KM2
pabote Ne2 /Cp/ VY1 IIK-5-B1 JI1.2J12.1

IIK-1-31 TIK-1- 2.2
V1IIK-1-B1 212233
IMK-2-31 TIK-2-
V1T1IK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-B1
3.14 |IloaroroBka K SK3aMEHY 110 7 24 ITK-5-31 TIK-5- J.1 KM3
mucturuiaae /Cp/ V1 IIK-5-B1 JI1.2J12.1
IK-1-31 TIK-1- 2.2
V1IIK-1-B1 313233
IMK-2-31 TIK-2-
V1T1IK-2-B1
IIK-6-31 TIK-6-
V1 IIK-6-B1
3.15 |Dx3ameH no 7 36 KM3
IHUCIUIUIAHE /DK3aMeH/
5. ®OHJA OHEHOYHbIX MATEPUAJIOB
5.1. KoHTpoabHBbIE MePONIPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, 9K3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponbaoe l'i}l){oifﬂeMme B
KM MeponpHsITHE JTUKAaTOPBI OTIPOCHI JIJISI TOJITOTOBKHU

KOMIETEHIINI




KM1 KontponbHas IK-5-31;1IK-5- Teopernueckue BOIIPOCH! K KOHTPOJIBHOH pabote Nel

pabora Nel YI;IIK-5-B1;ITK-1- | 1. MeTtanypruu CTajid U OCHOBHBIE MEPHOIBI €€ Pa3BUTHSL.
31;IIK-1-Y I;TIK-1- | Kitaccudukanus craneit mo crmoco0y MpoU3BOACTBA, [0 HA3HAYCHHIO,
B1;ITK-2-31;I1K-2- 10 KAYECTBY CTAJIH, [0 XUMHYECKOMY COCTABY U II0 CTEIIEHU
VI;IIK-2-B1;I1K-6- | pacKUCIIEHHOCTH.
3LIIK-6-Y 1;IIK-6- | 2. Ucrounuku o0pa3oBaHus U POJb [IUIaKa B CTAJICTIIABHIIBHBIX
B1 nporeccax. OOIIHe MPUHITUITBI YCTAHOBICHUST ONTHMAIBLHOTO
[JTAKOBOTO PEKHUMA TIABKH.
3. CBoiicTBa CTajenIaBUIbHBIX IIIAKOB M UX BIMSHUE HA
TUTaBKY.
4. OxwucneHue yriepoaa: poib, BIMSHHAEC Ha CBOMCTBA CTalH,

OCHOBHBIE peaKIMM OKHCIeHUsI. MUHUMAIbHOE OCTAaTOUYHOE

coJep KaHue yriieposa B CTANH.

5. BnusHue napaMeTpoB cTaleIUIaBUIBHOIO IIpoLiecca Ha
CKOPOCTh OKHCIeHHE yraepoaa. OCHOBBI CHHXPOHU3AIMHU IIPOLIECCOB
00e3yrIIepoXKMBaHHs M HArpeBa MeTauia.

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

7. OKkucieHle U BOCCTaHOBJIEHUE MapraHiia: OCHOBHBIE
PEaKITiH, OCTaTOYHOE COAEPKAHNE MapraHIia U €ro BIUSHHIE Ha
CBOIfCcTBa CTanH, JOCTIKEHHUE 3aJaHHOTO COJIePKaHUS MapraHIla

8. OKuceHHe U BOCCTaHOBIICHUE (ocdopa: OCHOBHBIC
peakIn 1 ocodeHHOCTH nedochopalii B OCHOBHBIX M KHUCIIBIX
mporieccax, ycioBus aedocopanuu u Biusaue Gocdopa Ha cBolcTBa

CTaJIu.
9. VY naneHue cepbl B CTaJCINIaBUIIbHBIX TIPOLECCaX: OCHOBHBIE
PEaKITNH M yCIOBHSA IeCcyIb(ypaIiui, BIUSHAE Cephl Ha CBOMCTBA
CTaJH.

10. [lIuxToBBIE MaTepHalIbl CTAJEILIABHIBHBIX IIPOLECCOB U
TpeboBaHN K HUM (Ha IpUMepe IIUTHI TSI KUCIOPOTHO-KOHBEPTEPHON
TUTaBKN).

11. Pa3Butue KoHBEPTEPHOro crnocoda MPOU3BOACTBA CTAJH.
beccemepoBckuii, ToMacoBCKHii TPOLIECCH M X COBEPLICHCTBOBAHHUE.
12. Y CTpoHCTBO KUCIOPOAHOro KOHBepTepa. OCHOBHBIE
HapaMeTpsl, ONPeAENAIOIe BO3MOXKHOCTh PabOTHI KOHBepTepa 6e3
BBIOPOCOB.

13. Y CTpOoHCTBO KUCIOPOAHOro KoHBepTepa. PyTepoBKa

KOHBEpTEpA: YCIIOBHUS CITy>KOBI, TpeOOBaHMUS, MaTEPHAIIBI, CTOMKOCTD U
CHOCOOBI MPOJICHUS CPOKa CITY>KOBI.

14. TexHonornueckue onepanud KHCIOPOAHO-KOHBEPTEPHOM
IUTaBKU C BEpXHEW NoAayel AyThs U UX COAEPKAHUE.
15. TexHonornyeckue onepanuu KUCIOPOJHO-KOHBEPTEPHOU

TUIaBKH C BEpPXHeH mopadeil JyThbs U BapUaHThl KOPPEKTUPOBKHU MIaBKU
10 XUMUYECKOMY COCTaBY M TEMIIepaType.

16. B3aumMozeiicTBue KUCIOPOAHOU CTPYH C JKUAKOH BaHHOU IpU
BepXHEH U JOHHOH mofaue kuciaopoaa. CTpyKTypa peaKIHOHHOI 30HbI
U TIPOLIECCHI, TPOTEKAIOIIUE MPH MTPOTYBKE.

17. [TapameTpsl AyTHEBOTO PEKUMA KHUCIOPOJHO-KOHBEPTEPHOH
TUIABKH U MX BIUSHHE HA NTOKA3aTeIH IIaBKH.

18. [TapameTpsl 1IIAKOBOTO peXrMa U TpeOOBaHUS,
TpeIbsIBIsIEMBIE K IIUTaKy KACIOPOIHO-KOHBEPTEPHOTO TIPOIIecca.

19. YcnoBust GopMHUpOBaHUS MIJTAKA M IITAKOBBIH PEXUM
KHCIIOPOTHO-KOHBEPTEPHON TIIABKH.

20. IloBeneHue sxene3a U €ro NOTEPU MPH KUCIOPOTHO-
KOHBEPTEPHOM Iu1aBKe. BbIxon rogHoro.

21. IoBeneHne COCTABISIONINX UyTyHA IIPH MPOAYBKE MeTalIa
KHCIIOPOJIOM.

22. Oxnaxxaaromue 100aBKH MPHU KUCIOPOAHO-KOHBEPTEPHOM
TUIaBKE, UX IIPEIMYIIECTBA U HeNoCTaTKU. CIOCOOBI MOBBIMICHNUS TOIN




KM2

KontponbHas
pabota Ne2

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

Teoperuueckue BOIIPOCHI K KOHTPONBHOI paboTe No2

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

2. YCTpoiicTBO U CYIIHOCTH pabOTHI ABYXBAHHOTO
CTaJIeIUIaBUIILHOTO arperaTa.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

22. IIpeumymiecTBa U HENOCTATKU KUCIOPOIHBIX IIPOLIECCOB C

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




KM3

DK3aMeH

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

TeopeTnueckre BOIPOCH! SK3aMEHAIIMOHHBIX OUJIETOB:

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

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

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

OCHOBHBIE PEAKIIUH OKHCIICHNS 1 MUHIMAJIEHOE OCTaTOYHOE
cofiepXaHue yriaeposa B CTaMH.

5. BnusHue mapaMeTpoB CTalelIaBUIBLHOIO Mpolecca Ha
CKOpPOCTB OKHCIICHHE YTIepoaa.

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

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

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

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

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

1. PazButne koHBepTEpHOrO criocoba MPOU3BOJICTBA CTANH.
TomacoBckuii nmporiecc.

12. Pa3BuTHe KOHBEpTEPHOrO crocoba MPOM3BOJICTBA CTANH.
Beccemeposckuii nporecc.

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

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

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

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

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

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

19. TexHonornueckue onepanuy KHCIOPOAHO-KOHBEPTEPHOM

IUTaBKU C BEPXHEU Iofadyell AyThsl U BAPUAHTBI KOPPEKTUPOBKY IIJIABKU
10 XMMUYECKOMY COCTaBY U TeMIIepaType.

20. BzaumozeiicTBre KUCIOPOIHON CTPYH C KUAKOM BaHHOW mpu
BepXHEHN U JOHHOH nojaue kuciaoposaa. CTpyKTypa peaKLMOHHOM 30HbI

U TIPOLECCHI, IPOTEKAIOLINE IIPU NIPOAYBKE.

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

22. [ToBeneHne cOCTaBIAIONIMX YyryHa IpPU MPOAYBKE MeETaia
KHCIIOPOJIOM.

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

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

25. JlnHamuKa nutakooO0pa3oBaHUS B XO/¢ KOHBEPTEPHOM
TUTABKH.

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

27. [NepeuncnuTe NPUXOIHBIE M PACXOIAHBIC YaCTH TEIIIOBOTO

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




IUTaBKU, UX IPEUMYIICCTBA U HEAOCTATKH.

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

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

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

32. IIpeumyniecTBa U HEJOCTATKU KHUCIOPOIHBIX IIPOLIECCOB C

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

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

34. KoHCTpYKTHBHBIE 0COOCHHOCTH KOHBEPTEPOB C JOHHOH
IIPOYBKOM.

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

36. Ilepedncnure NpUXOAHBIE U PACXOIHBIE YACTH

MaTepUaIbHOro OalaHCca KHCIOPOAHO-KOHBEPTEPHOIT IIABKH C BEPXHEH
MPOYBKOH.

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

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

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

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

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

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

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

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

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

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

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

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

52. YCTpOHCTBO M CYHIHOCTH pabOThI IBYXBaHHOTO
CTaJICTUIAaBHJIBHOTO arperara.

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

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

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

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

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

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

TTonpoOHo M310XKKUTE BapuaHTHl 00pabOTKH CTaIM CUHTETUIECKUMHU




HITaKaMH, TBEPBIMH IITAKOBBIMU CMECAMH U ITOPOLIIKOOOpa3HBIMU

MaTrepHallaMy.

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

5.2. Tlepedenn paGoT, BBINOJIHAEMBIX N0 AUCHHUILTHHE (

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

Kon
pabotel

Hazpanne
pabotsl

IIpoBepsiemble
WHIUKATOPBI
KOMITETCHITUH

Copepxanue paboTbl

P1

Brinonuenue u
3aluTa KypcoBon
paboTEHI 10 Teme
«TexHonorus u
pacyer TIaBKu
CTaJM B
KHCIIOPOJHBIX
KOHBEpTEpax»

TIK-5-31;1TK-5-
V1;ITK-5-B1;ITK-1-
31:I1K-1-V 1;[IK-1-
B1;[IK-2-31;TTK-2-
V1;TIK-2-B1;TTK-6-
31;MIK-6-Y 1 ;[TK-6-
Bl

Bonpock! 11s 3a1KTE KypcOBOK pabOTHI:

1. JlaiiTe onpenenenue craim

2. Vkaxknte QyHKINE OCHOBHOTO CTAJEIUIABHIBHOTO IILIAKA.
3. [lepeuncnuTe cBoicTBa IITaKa U CIIOCOOBI BHIPAKEHHS
OCHOBHOCTH.

4. Kak Ha mpakTuke OIEHMBAIOT OKHUCIHUTEIBHYIO CIIOCOOHOCTD
(OKHCIIEHHOCTD) 1UTaKa?

5. Hackoabko NONTHO OKHUCIseTCS KPEMHUI METaJIOIUXTH B
YCIIOBHSX OCHOBHOT'O CTaJICIIaBIIIBHOTO ITporecca?

6. Kakne TpeOoBaHMS IPETBABIAIOT K COCTaBY HIIAKY UIS
yaanenus gocdopa u3 merauia?

7. Kakue TpeOoBaHus NpenbsaBISIOT K COCTaBy LUIAKY VIS
yIaJICHUS cephl U3 MeTaia?

8. JaiiTe onpeneneHne «KJI1acCUYECKOr0» KUCIOPOIHO-
KOHBEPTEPHOI0 Ipoliecca.

9. Uem onpezensieTcsi pacxo]] KUCIOPOAHOTO AyThs Ha
IIPOBEJCHUE KOHBEPTEPHOH II1aBKU?

10. Korna u ¢ kakoil Lenpio IpoBOIAT PACKUCIECHHE CTalu?
11. Yem onpenensercs: pacxol METALIMYECKOIO JIOMA Ha IUIABKY
CTaJIM B KHCIIOPOTHOM KOHBepTepe?

12. B kakoil nepuoj niuaBK, U KaKoe TOILUIUBO UCIOJIb3YeTCs
IIPY BBITUIABKE CTAJIM B KUCIIOPOAHOM KOHBEpTEpEe?

13. [NepeuncnuTe MPUXOIHBIE M PACXOIHBIC CTATHH TEIJIOBOTO
GaaHca KHCIOPOTHO-KOHBEPTEPHON IIJIABKH.

14. [lepeuncnuTe NPUXOJHBIE U PACXOIHBIE CTaThH TEMJIOBOTO
OayaHCca KUCIOPOJHO-KOHBEPTCPHOU IIIABKH.

15. [lepeuucnure cTaThu MOTEPH MACCHl METAJUIOMINUXTHI.
YKkaxuTte BETUUUHY BBIX0/1a TOTHOTO.

16. C Kakoi LEeNbI0 MCIONB3YIOT U3BECTh KOHBEPTEPHOH IIaBKE?
17. [NepeuncnuTe mapaMeTpsl TyTHEBOTO PEKUMa KOHBEPTEPHOI
TUTABKA Y WX BEJINIHHBL.

18. VYkaxure naBleHHE AyThs Mepes coluiaMu B Gypmax
KOHBEPTEPOB U CKOPOCTh KUCIOPOIHOMN CTPYH.

19. Kaxyro 0CHOBHYIO pOJib BBITIOJHSIET METAJUIMYECKUH JIOM B
KOHBEPTEPHOH IIaBKe?

20. Benuuunna pacxona JioMa Ha IUIaBKy M CIOCOOBI €ro
TTOBBIIICHHUS.

21. INonoxenue (Gypmsl B Iporecce IPOTYBKH BaHHBI U €€
KOPPEKTHUPOBKA

22. [Nepeuncnute ocHOBHEIE (DaKTOPBI, KOTOPBIE HEOOXOIUMO
YYUTHIBATh IIPH pacyeTe pacxoja MeTAITHIECKOTo JJOMa Ha TIaBKY
CTanu B KOHBepTepe?

23. C Kkakol LenbI0 UCMOIb3YIOT OKATHIIIM B KOHBEPTEPHOU
I1aBke?

24. Kak cnegyer n3MeHUTh pacxo]l METAJLIMUECKOTO JIOMa JJIs
KOPPEKTHUPOBKHU TpeOyeMoii TeMIepaTypbl MeTallila Ha BBIITyCKe?

25. OT 4ero 3aBUCUT MPOJOIKUTENBHOCTh MPOAYBKH B
KHCIIOPOHOM KOHBepTepe?

26. Ilepedncnure B IpaBUIBHON MOCIENOBATEILHOCTH
TEXHOJIOTHYECKUE ONEePallil KOHBEPTEPHOH MIaBKU.

27. IloBeneHue 31€MEHTOB METAIOUIMXTHI U YCIOBHS
U1aKo00pa30BaHUs B TIEPHO]T PO TYBKH.

28. [epeuncnute ocHOBHBIE yciioBUs ynaneHus ¢ochopa u3
MeTaa B IIaK

29. Ilepedncnure OCHOBHBIE YCIIOBUS yJAJIEHUs CEPhl U3
MeTaJIa B IIaK

30. OT 4ero 3aBUCUT CTETIEHb OKUCIICHUS MapraHiia B yCIOBHAX

«KIIACCHYECKOT0» KUCIOPOAHO-KOHBEPTEPHOTO Iporiecca?
31. OT uero 3aBUCUT OKMCJIEHUS MAapraHiia B YCIOBHSX




KHCJIOPOTHO-KOHBEPTEPHOTO MpoIiecca ¢ JOHHOH MPOayBKON?

32. OT 4Yero 3aBHCUT YyJIENbHBIN pacXof KUCIOpoJa B
«KJTACCHUYECKOM» BapHaHTE KUCIOPOIHO-KOHBEPTEPHOTO MpoIiecca u
KaKHe BeJTMYUHBI OH TPUHUMAET?

33. [epeuncnuTe mapaMeTpbl, ONPEAEISIONUE YASTbHBIA pacxox
KHCIIOPO/Ia HA IIABKY
34. Ipn xakoM mosoXkeHNH (ypPMBI HAYMHAIOT TIEPHO] MTPOTYBKH
B «KJTACCHYIECKOM» BapHaHTE KHCIOPOIHO-KOHBEPTEPHOTro mporecca?
35. B kakux ciy4asix OcyLIECTBISIIOT M3MEHEHHE padodero
TIOJIOXKEHUS (PYPMBI B TIEPHOL MPOTYBKH
36. KakoBbI moTepu MeTa/a ¢ BBIHOCAMH U BBIOpOCaMHU B
KHCIIOPOJHO-KOHBEPTEPHOM Tporiecce?
37. KakoBbl moTepH Macchl METANIOIUXTHI B «KIACCHYECKOM»
BapHaHTE KHUCIOPOIHO-KOHBEPTEPHOTO TIporiecca’?
38. Uro HEOOXOAMMO YUYHTHIBATh IPH OMpPENENCHUN TpedyeMoin
TeMIlepaTypbl MeTallla Ha BBITyCKe?
39. C Kakoil LeNIbI0 UCNOJB3YETCs IJIaBUKOBBIN AT B
KHCIJIOPOHO-KOHBEPTEPHOM TIporiecce?
40. Kakum o0pazoM ompenenstoT MOMEHT OKOHYaHHS MPOILYBKH?
41. OT Kakux (akTOPOB 3aBUCHUT MPOJOKUTEIEHOCTh
IIPONYBKU?
42. B kakoif nmepuoj npoAyBKU HaOMIONAETCsS MaKCHUMAaJbHAS
CKOPOCTb OKHCJIEHHs yriepoaa?
43. Kak m3Mensiercsi CKOpoCcTb OKHMCJIEHUS YIIIepoJa B MEpUo]
IPORYBKU?
44. Kakue oCHOBHBIE TEXHOJIOTHUECKUX MapaMeTpa MeTajuia
JIOJDKHBI OBITH JOCTUTHYTHI B KOHIIE IIPOIYBKHA?
45. Kak cnenyer n3MeHUTh pacxos JIoMa Ha IUIaBKY IPH
YBEIUYEHUH PacYETHOTO PAacXoja TBEPABIX OKUCIUTENeH?
46. KaxoBa creneHp ygajieHusi cepbl U3 MeTajia Mpu
KHUCJIOPOJIHO-KOHBEPTEPHOH IIJIaBKE C BEPXHEH MPOILyBKON?
47. KakoBa crenens ynanenust ochopa U3 MeTamia IpH
KHCJIOPOJHO-KOHBEPTEPHOH IJIABKE C BEPXHEH MPOILYyBKON?
48. VKakuTe Kakoe KOIMYECTBO YIiepoja METaIOMUXThI
OKHCJIACTCS 110 PEaKIIMU HETIOJTHOTO TOPEHUS?
49. B kakux mpeznenax U3MEHSIOT OCHOBHOCTb LIUIAKA B
KOHBEpPTEPHOH MIaBke?
50. TexHonorust pacKUciIeH!sl CTaJlu Ha BBIILYCKE, TOPSI0K
P2 JlaboparopHast ITK-5-31;I1K-5- 1 XUMUYEeCKUH TTOTCHITMAT KOMIIOHEHTA.
pabora: VL;IIK-5-B1;IIK-1- |2 TepmoanHaMuyeckue napaMeTpbl B3aUMOJEHCTBUS EPBOTO
Ornpenenenue 3L;IIK-1-V1;IIK-1- |1 BTOPOTrO HOPSIAKOB.
MaKCHUMaJIbHOM B1;I1K-2-31;I1K-2- 3 CBs13b KOO PUIIMEHTa aKTUBHOCTH U TapaMeTpa
OKHUCJIEHHOCTHU V1;IIK-2-B1;ITIK-6- | B3aumopeiicTBus.
METaNINYEeCKON 31;I1K-6-Y I;IIK-6- |4 BrIBozl pacueTHOro ypaBHEHHs AJIs ONpEesICHUs
BaHHBI TIPH €€ Bl PacTBOPUMOCTHU KHCIIOPOAA B METAIIIMIECKON BaHHE CI0KHOTO
KHCIIOPOTHOM COCTaBa, HAXOAAIIEHCS B PaBHOBECHH C OKCHIHON (ha3oii.
paduHEpOBaHUH 5 BeI160p CTaHAAPTHOTO COCTOSHUS AJISI KOMIOHEHTA,
PAcTBOPEHHOT'O B METAJUINYECKOM U IIIAKOBOM PacILIaBaXx.
6 Koa¢ppumueHT akTHBHOCTH KHCIIOpO/ia B

MHOTOKOMITOHCHTHOM pPAacCIlyIaBC Ha OCHOBE KEJIE34a.




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

KOHBEpTEpE C
BEpXHEH nogauei
JIYThsl

Bl

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

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

9 DaxTOpbI, ONPEIEISIOIINE OKUCIEHHOCTh KOHBEPTEPHOTO
HIIaKa.

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

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

12 Pacnpenenenue nprucafok HEMETAIIMYECKUX MATEpHATIOB IO
X0y IIPOJYBKH.

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

14 JeiicTBus oneparopa sl MOBBIILIEHUS TEMIIEPATYPHI
MeTajuia.

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

16 OnpeneneHue MOMEHTa OKOHYAHUS IPOJYBKH.




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

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

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




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

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

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

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

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

Hootpourkuit pumman

Kadenpa Metammypradeckux TEXHOJIOTHH ¥ 000pyIOBaHUS

KOHTPOJIbHAA PABOTA Ne 1

BUJIET Ne O

JucnunnuHa: «TeopHs U TeXHOIOTHs TIPOU3BOACTBA CTAIN

Hampasnenne nmoaroroskyu 6akanaBpos: 22.03.02 «Mertamryprus»

IIpoduns moaroroBku: «MeTauTyprust 4epHBIX METAIIOBY

dopma o0yueHus: OuHas

®dopma npoBeIeHNsT KOHTPOIBHOM PabOTHl: MHCEMEHHAS

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

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

CocraBuin:

3aB. kagpenpoit MTuO A.H. lllanosasnos

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

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

Huxe npeacrasien oOpaser 5K3aMEHAIIMOHHOTO OUJIeTa.

MUHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanumn

(hemepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE BBICIIEr0 00pa30BaHHs

«HanuonaneHbIN HccnenoBaTeIbCKU TexHonornueckuil yausepeutetr «MUCuCy»

HOBOTPOMIIKUI ®UITUAIT

Kadenpa merammyprudeckux TEXHOIOTHI U 000pyIOBaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0

Jucuumuinza: «Teopust 1 TEXHOIOTUS TPOU3BOJCTBA CTAIIIDY

Hampaienne moarorosku 6akanaBpos: 22.03.02 «Mertamryprus»

IIpodwmie noaroToBku: «MeTaJuTyprus Y4epHBIX METAIIIOB)

®dopma 00ydeHHs: OuHAS

®dopma npoBeeHHs SK3aMEeHa: YCTHast

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

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

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

CocraBui:

3aB. Kagenpoit MTuO AH. lllanoanoB

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




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

1). Kpurepnu OIieHKH 3aIIUTHI OTYETOB M0 J1a00paTOPHBIM paboTaM

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

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

2). Kputepuu olleHKH KOHTPOJILHBIX PaboT

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

«XOpOILOY - €CII CTY/ACHT IIOJHO OCBOWJI YYEOHBIN MaTepHal, BIaeeT MOHATHIHHBIM alapaToM, OCO3HAHHO IPUMCHSET 3HAHUS
JUTSL PETIICHUS] TPaKTHYECKHX 3a]1a4, TPAMOTHO M3JIaraeT OTBET, HO CofiepKaHue U (hopMa OTBETa HMEIOT HEKOTOPbIE HETOYHOCTH
«Y IOBJIETBOPHUTEBHOY - €CTH CTYJICHT O0OHAPYKUBAET 3HAHNE U TIOHMMAaHUE OCHOBHBIX TOJIOKEHUH Y4eOHOro MaTepraia, HO
U3J1araeT ero HemoJHO, HeMOCIEA0BaTEIbHO, TOMYCKACT HETOYHOCTH B ONPEACICHHE MOHATHIA, B IPUMCHEHUN 3HAHUN JUTS PEIICHUS
MpPaKTHYECKUX 3a/1ad, HE yMEET JI0Ka3aTeJIbHO 000CHOBATh CBOM CYXKIICHUS

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

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

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

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

«HeynoBnerBopuTensHO» - paboTa HE COAEPAKUT pacdeTHYIO 0a3y, HE OTBEUaeT TPEOOBAHUIM, H3TI0)KEHHBIM B METOJHYECKUX
yKa3aHMX, UMEET 3HAUNTeNIbHBIC OIIMOKY B pacuerax. [Ipu 3ammre cTyJeHT 3aTpyIHSETCS] OTBEYATh Ha IIOCTABICHHBIE BOIIPOCHI 110
TeMe, He 3HaeT TEOPHH BOIIPOCa, IIPU OTBETE JAOMYCKAeT CYIIECTBCHHBIC ONTHOKH.

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

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

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

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

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

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

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

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

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

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

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

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

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

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

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




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
J1.1 |Kynpun B.A. Teopus u TexHOIOTUA M.: "Mup", OOO "U3zpatensctBo ACT",
MPOU3BOCTBA CTANH: Y UYeOHUK 2003,
JUTSL BY30B
JI1.2 | lanoBanos A.H. Teopus u TexHOIOTUA Hogotpounx: HO® HUTY "MUCuC",
MIPOU3BOACTBA CTATH: YUeOHOE 2015, http://elibrary.misis.ru/action.php?
nocobue kt path_info=ktcore.SecViewPlugin.actio
ns.document&fDocumentld=10572
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 | Aimarynos P.C,, Teopernueckre OCHOBBI W3n. Jom MUCuC, 2002,
Xapnammus I[1.C., CTaJIeMIaBUJIbHBIX MTPOLIECCOB: URL://elibrary.misis.ru/action.php?
IIpotonomnos E.B., YdebHOE Iocobue kt path_info=ktcore.SecViewPlugin.actio
Hasrora, J1.IO. ns.document&fDocumentld=3132
JI2.2 | JIy3run B.IL., Cemun Teopust 1 TeXHOJOTUS Wzn. Tom MUCuC, 2010,
A.E., Komonosa O.A. | MeTaJUTypriu CTaJH. URL://elibrary.misis.ru/action.php?
Breneunast 00paboTka craim: kt path_info=ktcore.SecViewPlugin.actio
YuebHoe mocobue ns.document&fDocumentld=7522
6.1.3. MeTronuueckue pa3padoTku
ABTODEBI, COCTaBHTEITH 3arnaBue bubnnorexa W3maTenpcTBO, TOA, 31. aapec
JI3.1 |lanosanos A.H. TexHonorus u pacyer MIaBKu Hoorpounk: HO HUTY "MUCuC",
CTalli B KHCIIOPOJIHBIX 2020, http://elibrary.misis.ru/view.php?
KOHBepTepax: Meroauueckue fDocumentId=10578
YKa3aHUs JUIS BBITOJTHCHHS
KypCOBOH paboTHI
JI3.2 | llanosanos A.H. Merannyprust craiu: H® HUTY "MUCuC", 2020,
JlaGopaTopHBIi MPaKTHKYM http://elibrary.misis.ru/view.php?
fDocumentIld=10552
JI3.3 | lanosanos A.H. Teopus u TeXHOIOTUS Hogorpounk: HO HUTY «MHUCuC»,
TIPOM3BOJICTBA CTAJIH: 2020, http://elibrary.misis.ru/view.php?
Meronnyeckue ykazanus 1Jis fDocumentld=12609
MPOBE/ICHUS MIPAKTUICCKUX
3aHATHI
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 | Caiitr HO HUTY "MUCuC" www.nf.misis.ru
32 |HOB HUTY "MUCuC" www.elibrary.misis.ru
73 | Poccuiickas HaydHas 3eKTPOHHAs OMOIHOTEKA www.elibrary.ru
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 |Anrusupyc Kaspersky Endpoint Security nms 6m3neca-Pammpennstit 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 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. | Haznauenue OcHatienue
235 VYuebnass  aymutopus  aus 3aHATHi | Kommiekr yueOHoi mebenu Ha 48 MecT i o0ydaromuxcs,
JICKIIMOHHOTO THIIA, NpaKTHYEeCKUX | |  cTalMOHApHBIA KOMIBIOTEp Ui HpernojaBaTels ¢
3aHATHH BBIXOJIOM B HHTEPHET, TPOEKTOp, OSKpaH HACTCHHBIMH,
KOJIOHKH, JOCKa ayIWTOpHas MenoBas, Bed Kamepa,
nuneH3nonHele  mporpamMmbl - MS  Office, MS  Teams,
artuBupyc Dr.Web.
217a VYuebHas tabopaTopus KomrmiekT y4ue6HO# Mebenu Ha 10 MecT A oOydaromumxcs,

METaJUTHYECKHUiA CTCHJ, CTenax nox 00pas3wub!
900*500%2000, Beckl Ta0OpaTOpHBIC TEXHHUYECKHE, MAaKeT

JOMCHHOT'O LI€Xa, MAKET MapTCHOBCKOI'O 1I€Xa.

8. METOJUYECKHUE YKA3AHUSA J1JI51 OBYYAIOIIIUXCA

OcBoeHHEe TUCIUILIMHBI IPEANonaraeT Kak IpoBeAeHHEe TPAIUIHOHHBIX ayIUTOPHBIX 3aHATUH, Tak U pabOTy B ANEKTPOHHOH




uHpopmarmonHo-obpaszoBarensHoi cpene HUTY «MUCuC» (3MOC), 4acTbio KOTOPOH HEMOCPEICTBEHHO IPEeTHA3HAUCHHOMN JUIs
OCYyILECTBIICHHs] 00pa30BaTEILHOIO Mpoliecca sBIsieTcst DIeKTPOHHBII 00pasoBarenbHblil pecypc LMS Canvas.

PexoMenmanuu 1o ycrenrHoMy OCBOGHHIO Kypca B TPaAUIIMOHHOH (opme.

Jlns ycTienHoro yCBOGHUs TEOPETUIECKOro MaTepuana Heo0X0IUMO PEry IsIpHO NMOCENaTh JICKIUH, TePeIUTHIBATD JICKIIMOHHBIH
Matepual, 3HaUUTENbHOE BHUMAHHE yIENISATh CAMOCTOSATENBHOMY H3Y4YE€HHIO TUCLUTUIHHBL

[IporpamMma TUCIUIIIMHEI BKJIOYACT JICKIIHOHHBIC, TIPAKTHIECKIE 3aHATHS 1 Ta00paTOPHBIE 3aHATHS, BRIITOIHEHNE KypCOBOIT
paboTHI.

KypcoBas pabora oTnuyaeTcs 3HaUMTENIbHBIMU 3aTpaTaMM BPEMEHH U TpeOyeT OT CTy/AeHTa 3HaHH JIEKIIMOHHOTO MaTepHara,
METOIMYECKNX YKa3aHH ITO BEITIOITHEHUIO KypCOBOM paOOTHI M OONBIIOT0 BHUMAHUS. B ¢BA3M ¢ 3THM, IPH INTaHWPOBAHUH CBOECH
CaMOCTOSTETBHON pabOTHI BaM CIEAyeT YIUTHIBATE, UYTO MPOITYCK JICKIIMOHHBIX 3aHATHH U HEBHUMATEIHHOE OTHOILICHHE K
U3YYEHHIO METOJUYECKUX YKA3aHUH CyIIECTBEHHO OCIOXKHUT BHINOTHEHHE KyPCOBOI paboTHI.

[ToxroroBka K BEIIIOJIHEHHIO KYPCOBOH paOOTHI 3aKIIFOUAETCsl B M3YUCHUH COOTBETCTBYIOIIMX METOANYCCKUX YKa3aHUH 1
CTaHJAapTOB IO O(OPMIICHHIO PabOThL. 3aJaHNe Ha BHIIOJHEHHE KyPCOBOH paOOTHI BBIAAETCS Ha 2 HEJEIE CEMECTPa, CPOK CAAUH Ha
npoBepKy - 14 Hexenst. KoHCynbTanuu 1mo BOIpocaM, CBSI3aHHBIM C BBITIOIHEHHEM KyPCOBOI pabOTHI IPOBOASATCS MO COTJIACOBAHHUIO
¢ MpenojaBareneM, BeAyIUM AUCIMIUIUHY, B COOTBETCTBUH C PACIHCAHUEM.

OdopmiteHHas B COOTBETCTBHH CO CTAaHIapTaMH KypcoBast paboTa caercs Ha Kadeapy MeTaLTyprH9eCKIX TeXHOJIOTHH 1
obopynoBanus. [IpaBuabHO BBITTOMHEHHAS paboTa JOMyCcKaeTcs K 3alliTe, KOTopas IPOBOANUTCS B YCTHOH (opme Ha
9K3aMEHallMOHHOM ceccuu. PaboTa, He JoMyIeHHast K 3all[UTe, BO3BPAIIAeTCs CTYICHTY Ha JOpadOTKY.

JlaGopaTopHble pabOTHI OTIMYAIOTCS 3HAUYUTENILHBIMU 3Hepro3arpaTaMu. YacTs paboT MPOBOJUTCS IIPH HCIOIb30BaHUU
BBICOKOTEMITEpATypHBIX arperaToB, CBA3aHa CO 3HAYUTEILHBIMH 3aTpaTaMi BPEMEHH, KPOME TOTO, JUIS HX ITOITHOICHHOTO
BBITIOJIHEHUS TPeOyeTCsl yuacTHe B HeH HECKOIBKHUX CTYAEHTOB MO PyKOBOACTBOM IpenogaBaTelst uin 1abopaHTa. B cBsa3u ¢ aTuM,
NPH IJIaHUPOBAHUH CBOEH y4eOHOM paboThI BaM CIIEJyET YUUTBIBATh, YTO MPOITYCK Ja0OPaTOPHOTO 3aHATHUS CBSI3aH CO
CITOXHOCTSIMH WX BBIITOJTHEHHSI.

IToaroroBka K BEIIOTHEHUIO Ta00PAaTOPHOH pabOTHI 3aKITI0YAETCS B COCTABICHUH TEOPETHIECKOTO BBEICHNUS K J1a00paTOpHOM
paborte. [Tocne BeimonHeHuUs T1abopaTOpHO paboThl oopmisieTcs otyeT. PaboTa cunTaeTcs MOMHOCTBIO 3aUTEHHON TOCIIE ee
3aIIUTHL. 3auTa JJaopaTOPHBIX pabOT MPOBOMUTCS Ha JIAOOPATOPHBIX 3aHATHSX.

YdacTre B IPaKTHIECKHUX 3aHATHAX TPEOyeT OT CTYIEHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH H CIIOCOOCTBYeT Ooiree
TITyOOKOMY OCBOCHHUIO TEOPETUIECKHX MOJIOKEHUH U UX MPAaKTHYECKOr0 UCIONB30BaHMsA. Ha mpakTHUecKuX 3aHATUSAX CTYICHTHI
HOJl PyKOBOACTBOM MPENO/IaBaTeNs BBIOIHSAIOT PacdeThl CTaNENIaBUIIbHBIX NIPOLIECCOB, a MOIYyUYEHHBIE PE3YIbTAaThl COIOCTABISIOT
C peaJbHBIMH PON3BOACTBCHHBIMH BETHIHHAMHU.

IToaroroBka K 3K3aMeHy 110 JUCIUIUINHE 3aKII0YAeTCs B N3yUEHUH TEOPETHUECKOT0 MaTepHaa 0 KOHCIEKTaM JIEKIUH,
UCTOYHHMKAM OCHOBHOMH U JJOMOIHUTEIBHOM IUTEPATYPBI.

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

PexomMeHmaImy Mo 0CBOCHHIO TUCIUIUIMHEI B TUCTAaHIIMOHHON (opMe TTOCPECTBOM 3IIEKTPOHHOH HH(POPMAIIOHHO-
obpasoBarensHoit cpexst HUTY «MUCuC» (9MOC), uacThio KOTOPOH HEMOCPEACTBEHHO NPEIHA3HAUYCHHOH IS OCYIIECTBICHUS
00pa3oBaTenbHOro mpoliecca sBIsIeTcs DIEKTPOHHBINA 00pa3zoBaTenbHblil pecypec LMS Canvas.

LMS Canvas ucrons3yercst IpeUMyIECTBEHHO ISl ACHHXPOHHOTO B3aMMOJICHCTBHS MEXTY yYaCTHUKAMH 00pa30BaTeIbHOTO
Tpolecca mocpeAcTBoM cetu «HTepHeT».

UYrto06s! 3¢ GeKTUBHO UCTIONB30BaTh Bo3MOokHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIEITHO OCBOUTD AUCHHUILTHHY, HYKHO!

1) 3aperucTprpoBaThest Ha Kype, Ul 4ero cIeayeT MepeiTH Mo cChUIKE, BBIIaBaeMON COTpYJHUKAMH JeKaHaTa Ml
npernosiapateneM. JIOTHH ¥ TapoIb s PETUCTPALlK U padoTe C KypCOM COBIAaeT C JIOTHHOM U ITapoJieM OT JIMYHOTO KaOMHeTa
HUTY MUCuC;

2)B pyOpuke «B Hayan0» 03HAKOMUTHCS C COAEP)KAHUEM KypCa, BONPOCAMH JUISl CAMOCTOSTEILHON MOATOTOBKH, YCIOBHAMHU
JIOITyCKa K aTTeCTaIu, (POpMOH IIPOMEKYTOUHON aTTecTalny (3a4eT/3K3aMeH), KpUTEPUSIMH OLICHUBAHUS U JP.;

3)B pyOpuke «Momym», 3aX0/s B COOTBETCTBYIOIINE Pa3/Ielibl H3ydaTh ydeOHbIe MaTepHaIbl, pa3MeEIIeHHEIE TpenoaaBareneM. B
T.4. TOJB30BAThCS IUTEPATyPOil, PeKOMEHAOBAaHHON IpenogaBaTenaeM, Hepexo s 10 CChUTKaM;

4)B pyOpuke «bubiaroTexay BO3MOKHO MOJAOUPATH IS BBITIOTHEHUS TUCBbMEHHBIX Pab0T (KOHTPOJIBHBIE, JOMAIIHHE Pa0OTHI,
KypCOBBIE PabOTHI/TIPOEKTHI) JIUTEpaTypy, pasmemernyo B ObC HUTY «MUCuC;

5)B pyOpuke «3amaHusD» HY’KHO O3HAKOMHTECS C COJePKaHNEeM 3aIaHMs K MMCBMEHHOH padoTe, CPOKaMHU CadH, KpUTCPUAMH
OLIEHKH. B ycTaHOBIEHHBIE CPOKHU BBIIONHUTE paboTy(bl), MOATPY3UTH 3[1€Ch XKe AJs NpoBepku. Eciu paboTa coaepKUT pUCYHKH,
(hopMyJIBI, TO C IETBIO COXPAaHEHUS (OPMATUPOBAHUS €€ HY)KHO TOArpykath B pdf popmate.

Pabora, moarpysxaemas sl IPOBEPKH, TOJDKHA:

- coZiepKaTh BCE CTPYKTYpPHBIC JIEMEHTHI: THUTYJIBHBIN JIUCT, BBEICHNUE, OCHOBHYIO 4acThb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
MPUIIOKEHUS (TIPH HEOOXOUMOCTH);

- OBITH 0(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMHU.

[IpenonaBarens B TeUeHNE YCTAHOBIEHHOTO CpoKa (He Ooiee IecsaTH AHeH) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapHsIX K
3a/IaHUIO PELIeH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENILHBIE CTOPOHBI pabOThI, Tak 3aMedyanus. [Ipy Haau4nK B perieH3nu
3aMe4aHMi U PEeKOMEHIallUii, Hy>KHO BHECTH IIONPaBKU B pabOTy, HOATPY3HUTh €€ 3aHOBO JUISl IOBTOPHOH mpoBepkH. [1pu aTom
Ba)KHO CJIEANTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JIOJDKHO OBITH BBITIOIHEHO 3a1aHue. IIpi HapyIIeHHN CPOKOB, yKa3aHHBIX
IperoaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pab0OTy OCTaeTCsl, HO CUCTeMa BBIBOAUT COOOIEHNE O HapyIIeHHH cpokoB. [To
OKOHYaHUH CEMECTpPa MOATPY3UTh paboTy HeE TOIydUTCs;

6)B pyOprKke « TecTs» IPOMTH TeCTOBEIE 3a/IaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHall, pa3MeNIeHHEBIA B pyOprke « Moy,
7)B pyOpuke «OLEHKI» OTCIIKUBAThH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABICHUS» YNTATh OOBIBICHNUS, pa3MelaeMble IpernoaaBaTeieM, 1aBaTb 00paTHYIO CBA3b;




9)B pybpuke «O0Cy) IeHHU» CO3/1aBaTh 0OCYKAECHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BHI3BIBAIOIINE
BOIIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOpuKa Takxke MOXKET ObITh NCIIONb30BaHa JJIsl B3AMMHOMN ITPOBEPKH;

10)IpoSBIATE PETyISApPHYIO aKTHBHOCTH Ha Kypce.

[IpenMymiecTBEHHO Il CHHXPOHHOTO B3aMMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTeIBHOTO MIPOIIEcca IIOCPEACTBOM CETH
«HTepHEeT» HCHONb3yeTcs cucTeMa BuaeokoHpepenicBazu Microsoft Teams (MS Teams) win Zoom. BapuaHT ncnonb3yemoit
cucrembl BKC yxa3biBaet npenogasareintb. UToObI HOIHOLEHHO UCIIONB30BATh €r0 BO3MOXHOCTU HYXKHO YCTaHOBUTB IIPUIIOKEHUE
BKC na nepconansHbI KoMITbIoTep W/miH TenedoH. CTapocTaM HyKHO co3aTh rpymry B MS Teams miti moayquTh
uAeHTU(HKANOHHBIN HOMep KoH(pepeHnuu B Zoom. Cuctema BKC no3Bomser:

- CIIyLIaTh JIEKIUY;

- paboTaTh HA MIPAKTUYECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOaBaTENIeM, 3a/1aBasi EMy BOIPOCHI HJIHM OTBEYAasl Ha €T0 BOIIPOCHI B OOIIEM JaTe.

IIpu mpoBeaeHnH 3aHATUH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUEHHOW KaMepOu.
Hckinrouenne — ecity nperofaBaTelb IMOMPOCHT OTKIFOYHTh KaMepbl 1 MUKPO(OHEI B CBSI3H ¢ OobInMu romexamu. Ha aBarapkax
JIOIDKHBI OBITh UCKITIOUUTEIBFHO JETIOBBIE (OTO.




