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1. HEJIX OCBOEHUA

1.1 | [ToaroToBUTH BHIMTYCKHUKOB K ITPOU3BOICTBEHHO-TEXHOJIIOTHYECKOMN IEATEIbHOCTH, CBA3aHHOM C SKCILTyaTanuei
arperaroB I10 BHEMEYHOH 00paboTKe U Pa3IUBKE CTAH.

1.2 | U3yunTh TeopeTHYeCcKHe OCHOBBI BHETIEUHOI 00pab0TKU U HEMIPEPBIBHOM Pa3IMBKU CTANIN, 00ECIEIUBAIONIIE IOy ICHHE
KaueCTBEHHBIX 3arOTOBOK C MUHHMaJIbHBIMH 3HEPro3aTpaTaMH 1 BO3/ICHCTBUSMH Ha OKPYIKAIOILYIO CpeLy.

1.3 | OcBouTh HU3NKO-XUMUYECKUE, TEPMOANMHAMHUUECKHE, TEIUIOBBIE, yCaI0uHbIe, TUKBAIIMOHHbBIE, MEXaHUYECKHUE U JIP.
MIPOIIECCHI, ONPEIEISIONINE YCIOBHS MOTOTOBKH JKUIKOT0 METa/lIa K pa3iauBKe U (OPMUPOBAHUE KaueCTBEHHOM
HETPEPHIBHOIUTOMN 3arOTOBKH.

1.4 | I3y4nTh OCHOBHBIC BHJIBI 00OPYIOBAHUS JIJIsl BHETICYHOW 00paOOTKH M PA3IUBKHU CTaIIH.

1.5 | HayunTs ocHOBaM BBIOOpA M pacyeTa OCHOBHBIX TEXHHUECKHX U TEXHOJIOTHYECKHX ITapaMeTPOB BHENEUHOI 00paboTKH 1
HEMPEPbIBHON Pa3IMBKHU CTaJIU.

1.6 | ChopmupoBats cHoOCOOHOCTH BUACHUS IPOOIEM M TEHICHIMI Pa3BUTHsI COBPEMEHHOTO CTANIEIIABUIBHOTO TIPOU3BOAICTBA
1 OTIpeJIeTICHIS OCHOBHBIX TEXHHIECKHUX ITOKa3aTeiel paboThl METaJUTyprHUeCKHUX arperaToB, HCTIOIb3YEeMBIX IS
Pa3JIMBKH CTaJIH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Bnok OII: b1.B.JIB.06

2.1 TpebGoBanus K npenBa]PnTenbﬂoﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 | TexHonmOrMM MPOU3BOACTBA COPTOBOTO IPOKaTa

2.1.2 [ OcHOBBI IPOU3BOJICTBA COPTOBOI'O MPOKATA

2.1.3 | TexHonoruu Mpou3BOACTBA JINCTOBOTO MPOKATa

2.1.4 | OcHOBBI IPOU3BOACTBA JIUCTOBOTO IIPOKATA

2.1.5 | Meroms!l ONTUMHU3AIMHU IIPOLECCOB 00PaOOTKU METANIIOB JaBICHHEM

2.1.6 | Merompl ONITUMH3ANNN TEXHOIOTHUECKUX MPOLIECCOB

2.1.7 | Texnonoruu riry0oKoi mepepaboTKH METaIIOB

2.1.8 | TexHonmoruu npor3BOACTBA METAIION3/AETHI

2.1.9 | Kypcoas HaygHO-HCCIEn0BaTENbCKasA paboTa (dacTs 1)

2.1.10 |KypcoBas Hay4HO-HCCIIeOBaTENbCKas paboTa (JacTs 2)

2.1.11 | OcHoBBI TexHONOTUYECKUX TTporeccoB OM/]

2.1.12 | Merautypruyeckie TEXHOIOTUU

2.1.13 |IInanupoBaHHUE SKCIIEPUMEHTA

2.2 Jucuuniannsl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUHMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
NpeaniecTByIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHA

K-2: CniocoGen pa3padaTbiBaTh TEXHOJIOTHYECKHUE MPoLecchl 00padoTKN MeTaJVIOB IaBJIeHHEM, 0CYLLEeCTBIISITh KOHTPOJIb
HX BBINOJIHEHHUS M Pa3padaThbiBaTh PeKOMEHAALMH N0 NPeAYNPeKAeHNI0 H YCTPaAHeHUIO 1eeKTHOCTH NPOAYKIHH

3HaTh:

[1K-2-31 BrustHe TEXHOMOTHIECKUX NTapaMETPOB PA3IUBKU U KOHCTPYKTHBHBIX OCOOCHHOCTEH pa3IMBOYHOrO 000PYyIOBaHUS HA
TEXHHKO-I)KOHOMHYECKHUE TOKa3aTeNU IPOU3BOJCTBA CIIUTKOB U HEMIPEPHIBHONUTHIX 3aTOTOBOK

IIK-4: Cnioco0eH BBINOJIHSTH OT/IeJbHbIE ITANbI HAYYHO-HCCJIE0BATEIHLCKUX H IKCIIEPUMEHTAJILHBIX padoT B 00/1acTH
00padoOTKH MeTAJLJIOB IaBJICHHEM

3HaTh:

T1IK-4-31 YerpoiicTBO, NPpUHLIMIT ASHCTBUS U MIPaBUIa HKCILTyaTallMd TEXHOIOTHIECKOr0 000pyI0BaHUS I IPOU3BOACTBA
HENPEPHIBHOJIUTHIX 3aTOTOBOK

IIK-5: Cioco6eH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTeJH ITPONeccoB 06padoTKH METAJIOB IaBJIeHHEM,
NMPOBOANTH aHATU3 Y(P(PEeKTHUBHOCTH TEXHOJIOTHYECKHUX MPOLECCOB U Pa3padaThIBATh NMPEAT0KEHUsI M0 UX
COBEPILIEHCTBOBAHUIO

3HarTb:

ITK-5-31 TexHOJIOrMIeCKUE OCHOBBI Pa3JIMBKH CTAU M IPUMEHIEMOE 000pyT0BaHHE

ITK-6: Cnioco6eH 000CHOBAaHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBBIE TEXHOJIOTHH /ISl NOBbILICHUSI
3 (peKTUBHOCTH MPOLIECCOB MOJYyYeHHS YePHBIX MeTAJLI0B

3HaThb:

[1K-6-31 Bo3moxHOCTH III(POBBIX TEXHOIOTHH M CLIOCOOBI X IPUMEHEHNUS [T aHAIN3a Y (QEKTUBHOCTH MPOIECCOB




TMPOU3BOACTBA CIIUTKOB U HETIPEPBLIBHOJIUTBIX 3arOTOBOK

IIK-2: Cnioco6en pa3padaThiBaTh TEXHOJIOTHYECKHUE MPoLiecchl 00padoTKU MeTAJJIOB /IaBJIeHHEM, 0CYLLECTBISATH KOHTPOJIb
HX BBINOJHEHHUS U Pa3padaTbiBaTh PeKOMEHIAIMHU M0 MPEAYNPeKAeHHI0 U YCTPAHEeHUIO T1e)eKTHOCTH MPOAYKIHH

YMmerb:

I1K-2-Y1 Ananu3upoBaTh U COBEPIIEHCTBOBATH TEXHOIOTHYECKUE IIPOLIECCH] IIPOU3BOICTBA HENPEPHIBHOIUTHIX 3aIOTOBOK C
HCTIONB30BAHHUEM COBPEMEHHOTO PA3IHMBOYHOTO 000PYHOBAHHS

IIK-4: Cnioco0eH BBINOJIHATH OTAeAbHbIE ITANBI HAYYHO-HCCI1€0BATEIbCKUX M IKCIIePUMEHTAJIbHBIX padoT B 00J1acTH
00padoTKU METAJI0B JaBJIeHHEM

YMmerb:

[IK-4-¥Y'1 OcymuiecTBIATh TEXHOIOTMIECKHUH IIPOIIECC MPON3BOACTBAHCIIPEPHIBHOIUTEIX 3aTOTOBOK C Y4€TOM OCOOEHHOCTEH
000opyaoBaHUs U TPeOOBAaHHA K Ka4eCTBY NPOLYKIIMU

MK-5: Cinoco6en onpeeaTh TEXHUKO-3KOHOMHYECKHE MOKA3ATEIH MPOLEccOB 00PadOTKH METAJLIIOB 1aBJIeHHEM,
MPOBOIUTH aHAIN3 P (PEKTHBHOCTH TEXHOJOTHYECKHX MPOLECCOB U pa3padaTbiBaTh MPEIJI0KEHUS M0 HX
COBEPIIEHCTBOBAHUIO

YMmerb:

[TK-5-Y1 Ananu3upoBaTh TEXHOJIOTHIO PA3JIMBKH CTAIH

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATDH M HCIIOJIb30BATh HOBbIE UG POBbIE TEXHOJIOTHH /IJIs1 MOBbIIIEHUS
3(eKTHUBHOCTH NPOLECCOB MOJTYyYeHHUS YePHBIX METAJIOB

Ymerb:

IIK-6-VY1 AHaJ'lI/ISI/IpOBaTB TEXHOJIOT'MYCCKUEC MMPOLICCChI TPOU3BOACTBA HEIIPCPBIBHOJIUTBIX 3arOTOBOK CTATUCTUYCCKUMU METOJaMU

K-2: Cnioco6en pa3padaTbiBaTh TEXHOJIOTHYECKHUE MPOLiecchl 00padoTKU MeTAJLJIOB IaBJIEHHEM, OCYLLEeCTBISAITH KOHTPOJIb
HX BBINOJIHEHHS U Pa3padaTbiBaTh PeKOMEHAAIMHU N0 MPeAYNPeKAeHHI0 U YCTPAHEeHUIO 1e)eKTHOCTH MPOAYKIHH

Baanernb:

[1K-2-B1 MeTtoaukoii orrpeeieHns ONTHMAIBHEIX KOHCTPYKTHBHBIX ITapaMeTPOB Pa3IMBOYHOIO 000PYIOBaHMUS JUIS IIPOM3BOCTRA
HENPEPBIBHOIMUTHIX 3aTOTOBOK

IIK-4: Cnioco0eH BBINOJIHATDH OTAeAbHbIE 3TANBI HAYYHO-HCCJI1€0BATEIbCKUX M IKCIIePUMEHTAJIbHBIX padoT B 00J1acTH
00padoTKU METANI0B IaBJIeHHEM

Baanernb:

[IK-4-B1 Merogamu pacdera ONTHMAIBHBIX ITAPaMETPOB PA3IUBKU CTANN C YIETOM 0COOCHHOCTEH 000pyJ0BaHUS U TPEOOBAHUI K
KauecTBY MPOAYKIUH

ITK-5: CniocoGeH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTeJH MPONeccoB 06padoTKH METAJLIOB IaBJIeHHEM,
NMPOBOANTH aHAIN3 YP(PEKTHBHOCTH TEXHOJIOTHYECKHX MPOLECCOB H Pa3padaThIBaTh MPEAJI0KeHHsI 0 UX
COBEPUIEHCTBOBAHUIO

Baagers:

[TIK-5-B1 Metonamu peryiupoBaHus poliecca pa3iuBKH CTaIH

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

Baanernb:

ITK-6-B1 Happixkamu npruMeHeHNS TH(POBBIE TEXHOIOTHH JUTA OBBIICHUS (D (QEKTHBHOCTH MIPOLIECCOB
IIPOU3BOACTBAHENIPEPHIBHONUTBIX 3aT0OTOBOK

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pa3gen 1. Tema 1
Bueneuynas o6padoTka
craau. Packuciienue,
aerasauusi v
MoAM(HUIHPOBAHUE CTAJIH B
KOBILIE




1.1 TpeboBaHUS K KAYECTBY [K-5-31 TIK-5- J1.1 KMIL,K
pasIuBaeMoOU CTalu. V1 IIK-5-B1 JI1.2J12.1J13. M10
Packucnenue, nerazamus u [TK-2-31 TIK-2- 1JI3.2
MOIU(PHUIMPOBAHNE CTAIU B V1 IIK-2-B1 D152 53
koBiue /Jlex/ TIK-4-31 IIK-4-

V1 IIK-4-Bl
TTK-6-31 TIK-6-
v1

1.2 Pacuets! packucneHus ctaiu TIK-5-31 IIK-5- J1.1 KMIL,K
ryOuHHBIM criocobom /TTp/ V1IIK-5-B1 | JI1.2J12.1J13. M10

IK-2-31 IK-2- 1J13.2
V1IIK-2-Bl 212233
I1K-4-31 [IK-4-
V1 IIK-4-B1
TTK-6-31 TIK-6-
Vi
1.3 CamocTrosaTenpHas padoTa 1o TIK-5-31 TIK-5- J.1 KM1,K
teme 1 /Cp/ V1IIK-5-B1 | JI1.2J12.1JI3. M10
TK-2-31 TIK-2- 1J13.2
V1 IIK-2-Bl 212233
I1K-4-31 [IK-4-
V1 IK-4-B1
TIK-6-31 TIK-6-
Vi
1.4 KonrtponbHas padboTa 1mo ITK-5-31 TIK-5- J.1 KM1,K
Teme 1 B popme VI1IIK-5-B1 | JI1.2J12.1J13. M10
KOMIIBIOTEPHOT'O [K-2-31 TIK-2- 1J13.2
tectupoBanus /I1p/ V1 IIK-2-Bl 212233
I1K-4-31 [1IK-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
Vi

Pa3gen 2. Tema 2

Bueneunasi 00pa6oTka

craiau. JlerupoBaHnue,

ycpeaHeHue,

padunupoBanue u

BaKyyMHpPOBaHUe

2.1 Buemneunas o6paboTka cTamm. [K-5-31 TIK-5- J1.1 KM2,K
JlerupoBanue, ycpeaHeHue, V1 IMK-5-B1 | JI1.2J12.1J13. M10
padUHUPOBAHHE U [TK-2-31 TIK-2- 1J13.2
BaKyyMHpoBaHHe cranu /JIex/ V1IIK-2-Bl 012233

TIK-4-31 TIK-4-
V1IIK-4-Bl
[TK-6-31 TIK-6-
V1

2.2 Pacuetst o TIK-5-31 TIK-5- J1.1 KM2,K
[IIAKOOOPa30BaHUIO U V1 IIK-5-B1 JI1.2J12.1J13. M10
YIAJIEHUIO BPEAHBIX [TK-2-31 TIK-2- 1JI3.2
pUMecei Ipu KOBILIEBOU V1IIK-2-B1 2122 323
o0OpaboTke TIK-4-31 T1K-4-

CTaJMPACKUCIICHUS VY1 IIK-4-B1
cramu /TIp/ ITK-6-31 ITK-6-
v1

2.3 CamocrosarenbHas pabora o TIK-5-31 TIK-5- J.1 KM2,K
teme 2 /Cp/ V1IIK-5-B1 | JI1.2J12.1J13. M10

ITK-2-31 TK-2- 1J13.2
V1IIK-2-Bl 213233
TIK-4-31 IIK-4-
VY1 IIK-4-B1
TK-6-31 TIK-6-

v1




24 KonTpomnsHas pabota mo 1 [K-5-31 TIK-5- J1.1 KM2.K
Teme 2 B hopme V1IIK-5-B1 | JI1.2J12.1J13. M10
KOMIIBIOTEPHOT O I1K-2-31 IIK-2- 1J13.2
tectuposanus /TIp/ V1IIK-2-Bl 313233

[IK-4-31 TIK-4-
V1 IIK-4-B1
TTK-6-31 TIK-6-
A
Pasgen 3. Tema 3
OcHoOBHBIE N0J10KEeHUSI
TeOPUH KPHUCTAIH3AINU

3.1 OCHOBHBIE TIOJIOKEHUS 2 TIK-5-31 TIK-5- JI1.1 KM3,K
TEOpHH V1T1IK-5-B1 | JI1.2J12.1J13. M10
KpucTasumusammu /Jlex/ ITK-2-31 TIK-2- 1J13.2

V1 IIK-2-Bl 212233
TIK-4-31 TIK-4-
V1IIK-4-B1
ITK-6-31 TIK-6-
Vi

32 Pacders! quHaMUKH 1 4 TIK-5-31 TIK-5- JI1.1 KM3,K
CKOPOCTH 3aTBEpIeBaHUS V1 IIK-5-B1 JI1.2J12.1J13. M10
3arotoBku /I1p/ I1K-2-31 TIK-2- 1J13.2

V1I1IK-2-Bl 212233
TIK-4-31 TIK-4-
V1 IIK-4-B1
ITK-6-31 TIK-6-
Y1
33 CamocrosrenbHas pabota 1o 6 TIK-5-31 TIK-5- J1.1 KM3,K
teme 3 /Cp/ VIIK-5-B1 | JI1.2J12.1J13. M10
I1K-2-31 TK-2- 1J13.2
V1 T1IK-2-Bl 212233
[IK-4-31 TIK-4-
V1 IIK-4-B1
[TK-6-31 IIK-6-
Vi

34 Kontponbnas paboTta mo 1 TIK-5-31 IIK-5- J1.1 KM3,K
Teme 3 B hopme V1IIK-5-B1 | JI1.2J12.1J13. M10
KOMITBIOTEPHOTO [TK-2-31 TIK-2- 1J13.2
tectupoBanus /IIp/ V1IIK-2-B1 212233

[IK-4-31 IIK-4-
V1 IIK-4-B1
TTK-6-31 TIK-6-
Y1
Pa3nen 4. Tema 4 Cnioco0bl
Pa3IMBKH H UX
CpaBHHUTeJIbHAasI
XapaKTepUCTHKA

4.1 CriocoObl pa3MuBKU U UX 2 TIK-5-31 TIK-5- J.1 KM4,K P1
CpaBHHTEIbHAS V1 IIK-5-B1 JI1.2J12.1J13. M10
xapakrepucTuka /Jlek/ [TK-2-31 TIK-2- 1J13.2

V1 T1IK-2-Bl 212233
[1K-4-31 TIK-4-
VY1 IIK-4-B1
TK-6-31 TIK-6-
V1

4.2 BerlnonHeHne qOManiHero 12 TIK-5-31 TIK-5- J.1 KM4,K P1
3ananus Ha TeMy "Pacuer VY1 IIK-5-B1 JI1.2J12.1J13. M10
rapaMeTpoB HEMPEPHIBHOU TIK-2-31 TIK-2- 1J13.2
pas3nuBKH cTaIK" MO V1IIK-2-Bl 213233
WHIUBUIYaJIbHBIM [1K-4-31 I1K-4-

BapuanTam /Cp/ V1IIK-4-Bl
TIK-6-31 TIK-6-

v1




43 KonTpomnsHas pabota mo [K-5-31 TIK-5- J1.1 KM4.,K P1
Teme 4 B hopme V1IIK-5-B1 | JI1.2J12.1J13. M10
KOMIIBIOTEPHOT O I1K-2-31 IIK-2- 1J13.2
tectuposanus /TIp/ V1IIK-2-Bl 313233

TIK-4-31 IIK-4-
V1 IIK-4-Bl
TTK-6-31 TIK-6-
v1
Paznea 5. Tema 5
3aK0HOMEPHOCTH
3aTBepaeBanust HJI3,
CTPYKTYPHASI M XUM.
HEOHOPOAHOCTH

5.1 3aKOHOMEPHOCTH [TK-5-31 TIK-5- J.1 KM5,K P1
3aTBepaeBanus HJI3, V1 IIK-5-B1 JI1.2J12.1J13. M10
CTPYKTYpHasl U XUM. [K-2-31 TIK-2- 1J13.2
HEOIHOPOJHOCTS /JIeK/ V1 IIK-2-B1 D192 33

I1K-4-31 [IK-4-
V1 IK-4-B1
TIK-6-31 IIK-6-
Vi

5.2 Pacuetsr I1K-5-31 TIK-5- JI1.1 KMS5,K P1
MPOIOJKATEIBHOCTH V1 IIK-5-B1 JI1.2J12.1J13. M10
3aTBEepAEBaHUs TIK-2-31 T1K-2- 1J13.2
HENPEPBIBHOJIUTON 3arOTOBKH V1 IIK-2-B1 213253
1 TITyOMHBI JIYHKH SKHUIKOTO I1K-4-31 I1IK-4-
merania /I1p/ V1IIK-4-Bl

TIK-6-31 IIK-6-
Vi
53 CamocrosTenbHas paboTa 1o [TK-5-31 TIK-5- JI1.1 KM5.,K P1
teme 5 /Cp/ V1 MK-5-B1 | JI1.2J12.1J13. M10
[IK-2-31 IIK-2- 1J13.2
V1IIK-2-Bl 2102233
ITK-4-31 IK-4-
V1 IIK-4-Bl
TIK-6-31 IIK-6-
Y1

5.4 KontponbHas padoTa 1mo [TK-5-31 TIK-5- JI1.1 KM5,K Pl
Teme 5 B opme V1 MK-5-B1 | JI1.2J12.1J13. M10
KOMITBIOTEPHOTO TIK-2-31 T1K-2- 1J13.2
tectupoBanus /TIp/ VY1 IIK-2-Bl 212233

TTK-4-31 TIK-4-
V1 IIK-4-Bl
I1K-6-31 IIK-6-
V1
Pa3gen 6. Tema 6
Kaaccnpuxanus n
KOHCTPYKLMS BepXHei
yactu MHJI3

6.1 Knaccugukamnus n [TK-5-31 TIK-5- JI1.1 KM6,K P1
KOHCTPYKLIUS BEpXHEH yacTu V1 IIK-5-B1 JIT1.2J12.1J13. M10
MHJI3 (pa3nuBOYHBIN CTEH]T TIK-2-31 T1K-2- 1J13.2
Y IPOMEKYTOUHBIN V1 IIK-2-B1 2192 33
koB) /JIex/ TIK-4-31 T1K-4-

V1 IK-4-B1
I1K-6-31 IIK-6-
V1

6.2 Pacuers! quamerpoB TIK-5-31 TIK-5- JI1.1 KM6,K P1
Pa3IMBOYHBIX CTAKAHOB AJIs V1 IIK-5-B1 JI1.2J12.1J13. M10
HENpPEpbIBHOW pa3IMBKU [TK-2-31 TIK-2- 1J13.2
cramu /TIp/ V1 IIK-2-B1 212233

TIK-4-31 TIK-4-
V1 IIK-4-B1
I1K-6-31 IIK-6-

Vi




6.3 CamocrosrensHas paboTa Mo [K-5-31 TIK-5- J1.1 KMo6.K P1
Teme 6 /Cp/ V1IIK-5-B1 | JI1.2J12.1J13. M10
ITK-2-31 TK-2- 1J13.2
V1T1IK-2-Bl 212233
TIK-4-31 IIK-4-
V1 IIK-4-Bl
TTK-6-31 TIK-6-
v1
6.4 KontponbHas paboTta mo TIK-5-31 IIK-5- J1.1 KM6,K P1
Teme 6 B hopme V1IIK-5-B1 | JI1.2J12.1J13. M10
KOMIIBIOTEPHOT O IK-2-31 IIK-2- 1J13.2
tectupoBanus /I1p/ V1IIK-2-Bl 212233
I1K-4-31 [IK-4-
V1 IIK-4-B1
TTK-6-31 TIK-6-
Vi
Pa3gen 7. Tema 7 OcHoBHOE
odopynoBanue MHJI3
7.1 OcHOBHOE 000pyIOBaHE [TK-5-31 TIK-5- JI1.1 KM7,K P1
MHIJI3 (kpucramimusarop, V1 TTK-5-B1 | JI1.2J12.1J13. M10
MEXaHHU3M KavaHHs, 30Ha T1IK-2-31 T1K-2- 1J13.2
BTOMYHOT'O OXJIAXKICHHS, V1 IIK-2-B1 2132 33
3aTpaBKa, yCTPONUCTBO TIK-4-31 T1K-4-
IIPaBKU U NIOPE3KU V1I1IK-4-Bl
3arotoBkH) /JIex/ ITK-6-31 TIK-6-
Vi
7.2 Pacuer cxopoctu [TK-5-31 TIK-5- JI1.1 KM7,K P1
BBITATUBAHUS 1 V1 IIK-5-B1 JI1.2J12.1J13. M10
METaJLTyprHYECKON JUTUHBI [TK-2-31 TIK-2- 1J13.2
MHJI3 /TIp/ VY1 TIIK-2-B1 212233
TK-4-31 TIK-4-
V1I1IK-4-Bl
I1K-6-31 IIK-6-
V1
7.3 CamocrosrenbHas pabota 1o TIK-5-31 IIK-5- J.1 KM7K P1
teme 7 /Cp/ V1 MK-5-B1 | JI1.2J12.1J13. M10
I1K-2-31 [IK-2- 1J13.2
V1 IIK-2-Bl 212233
TIK-4-31 TIK-4-
V1 IIK-4-B1
I1K-6-31 IIK-6-
V1
7.4 Kontponbras paboTta mo TIK-5-31 TIK-5- JI1.1 KM7,K P1
Teme 7 B popme V1 IIK-5-B1 JI1.2J12.1J13. M10
KOMITBIOTEPHOTO [MK-2-31 TIK-2- 1J13.2
tectupoBanwus /IIp/ V1IIK-2-B1 21922 33
TIK-4-31 TIK-4-
V1IIK-4-Bl
ITK-6-31 TIK-6-
V1
Pasnea 8. Tema 8
CpaBHHUTEIBHAS
xapakrepuctuka MHJI3 u
TeXHOJIOTHSI HeNpPepbIBHOI
pa3uBKH
8.1 CpaBHHUTENbHAS TIK-5-31 TIK-5- J.1 KM8,K P1
xapakrepuctuka MHJI3 u VY1 IIK-5-B1 JI1.2J12.1J13. M10
TEXHOJIOTHSI HEMPEPBIBHOMN TIK-2-31 TIK-2- 1J13.2
pasnusku /Jlex/ V1IIK-2-Bl 213233
[1K-4-31 [IK-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-

v1




8.2 Pacuer gnurenpHOCTH TIK-5-31 TIK-5- JI1.1 KMS,K P1
Pa3IUBKU U KOJTUYECTBA V1 IIK-5-B1 JI1.2J12.1J13. M10
pyuses /I1p/ I1K-2-31 IIK-2- 1J13.2
V1T1IK-2-Bl 212233
[IK-4-31 TIK-4-
V1 IIK-4-B1
TTK-6-31 TIK-6-
v1
8.3 CamocrosarenbHas pabota o TIK-5-31 IIK-5- J1.1 KMS,K P1
teme 8 /Cp/ V1IIK-5-B1 | JI1.2J12.1J13. M10
IK-2-31 IK-2- 1J13.2
V1IIK-2-Bl 212233
I1K-4-31 TIK-4-
V1 IIK-4-B1
TTK-6-31 TIK-6-
V1
8.4 KonTponbHas pabora o TIK-5-31 TIK-5- J.1 KM8,K P1
Teme 8 B hopme VY1 IIK-5-B1 JI1.2J12.1J13. M10
KOMIIBIOTEPHOT O TIK-2-31 IIK-2- 1J13.2
tectupoBanus /IIp/ V1IIK-2-Bl 013233
I1K-4-31 TIK-4-
V1 IK-4-B1
TIK-6-31 TIK-6-
V1
Pa3zgen 9. Tema 9 KauecTBo
HJI3 u nanpaBJjienus
COBEPLIEHCTBOBAHUS
HENMpepPbIBHOI pa3InBKA
9.1 KauectBo HJI3 n TIK-5-31 IIK-5- JI1.1 KM9,K P1
HarpaBJIeHUs VY1 IIK-5-B1 JI1.2J12.1J13. M10
COBEPILIEHCTBOBAHMS TIK-2-31 IIK-2- 1J13.2
HENPEPBIBHON pa3IHBKH. V1IIK-2-Bl 212233
JlureitHo-npokaTHBIE [1K-4-31 TIK-4-
KoMILIeKCHI /JIex/ V1 IK-4-B1
TIK-6-31 TIK-6-
V1
9.2 Ormpenenenue Mecra ITK-5-31 TIK-5- J.1 KM9,K P1
00pa3oBaHMs BHYTPEHHHUX V1IIK-5-B1 JI1.2J12.1J13. M10
NeeKTOB HENMPEPHIBHOIUTOM TK-2-31 TIK-2- 1J13.2
3aroroeku /I1p/ V1 IIK-2-Bl 2139233
I1K-4-31 TIK-4-
V1 IK-4-Bl
TIK-6-31 IIK-6-
V1
9.3 CamocrosTenbHas padboTa o [TK-5-31 TIK-5- J.1 KM9,K P1
teme 9 /Cp/ V1 TMK-5-B1 | JI1.2J12.1J13. M10
TIK-2-31 TIK-2- 1J13.2
V1IIK-2-B1 313233
I1K-4-31 IIK-4-
V1 IIK-4-Bl
[IK-6-31 IIK-6-
V1
9.4 KontponbHas padoTa 1mo [TK-5-31 TIK-5- JI1.1 KM9,K P1
Teme 9 B hopme V1 MK-5-B1 | JI1.2J12.1J13. M10
KOMITBIOTEPHOTO TIK-2-31 TIK-2- 1J13.2
tectupoBanus /I1p/ V1 IIK-2-Bl 212233
ITK-4-31 IK-4-
V1 IIK-4-Bl
[IK-6-31 IIK-6-
V1

Pasgen 10. IToagroroBka K
KOHTPOJbHBIM
MEpPONPUATHAM 1
BBINOJIHSIEMBIM padoTam




10.1 | OObem yacoB 8 28 TIK-5-31 TIK-5- J1.1 KMIL,K
CaMOCTOATEIBHOM paboThI Ha V1 IIK-5-B1 JI1.2J12.1J13. M2,KM
noaroToBky kK KM /Cp/ I1K-2-31 IIK-2- 1J13.2 3,KM4,

V1T1IK-2-Bl 212233 KMS5,K
TIK-4-31 IIK-4- M6,KM

V1 IIK-4-Bl 7,KMS,
TTK-6-31 TIK-6- KM9,K

V1 IIK-6-B1 M10

10.2 | OObem yacoB 8 6 TIK-5-31 IIK-5- J1.1 P1
CaMOCTOSTENILHOM paboThI Ha VY1 IIK-5-B1 JI1.2J12.1J13.
noarotoBky k BP /Cp/ [TK-2-31 TIK-2- 1J13.2

V1IIK-2-Bl 212233
I1K-4-31 [IK-4-
V1 IIK-4-B1
TTK-6-31 TIK-6-
V1 IIK-6-Bl
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMEH U T.IT), BONPOCHI I
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KonTponbHoe Iposepsiempie
KM MepOTpHATHE WHIUKATOPBI Bonpock! 11 TOATOTOBKH

KOMIIETCHIIUN




KM1

KontponbHas
pabora 1o Teme 1
"BHeneuHas
00paboTKa cTajm.
Packucnenue,
Jiera3anms u
MOTUPHUIINPOBAHNE
cTanu B Kosiie"

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Bomnpocs! o Teme | «Breneunas o6pabotka cranu. Packucnenue,
Jerazanust 1 MOAN(GUIMPOBAHUE CTAIIH B KOBLIE»

1. Yem xapaxtepusyercs 3)(HEeKTHBHOCT TEPMOMEXaHUIECKOI
00paboTku cramm?

2. Uro u3 celst mpencTaBisieT HENPEphIBHOMUTAS 3ar0TOBKA U
CIIUTOK, NOJTy4aeMbIil Pa3IMBKOM CTAJIN B U3JIOKHUILY?

3. OT uero 3aBUCHUT BBIXOJ TOJHOTO B PE3YJIbTATE
TepMOMEXaHINUEeCKOH 00paboTKH?

4. OT 4ero 3aBHCHUT MOJTyYCHHE 3aJaHHBIX AKCILTyaTallMOHHBIX
CBOMCTB n3aenus?

5. OT 4ero 3aBUCHT a KauyeCTBO CTAIFHOTO CIUTKA/3aTOTOBKH?
6. KakoBa ontumanbHas Temmneparypa mneperpea (Hajg
TeMIepaTypoil IIaBJIECHNs) pa3IMBacMOro Meraa?

7. Uro m3 cebs MpeAcTaBIsIeT CTaIepa3InBOYHBIN KOBII?

8. Korna u ¢ kakoil enpio IpoBOIAT PACKUCICHHE CTalu?

9. B uem nposiBisieTcs BpeqHOE BIMSHHUE KHCIOpOAA HA
CBOMCTBa cTayn?

10. Kaxkoit u3 coco0oB packucieHus Hanbosee MUPOKo
MIPUMEHSIETCS Ha TIPAaKTUKE?

11. KakuM nokasareneM XapakTepu3yeTcsl pacKHCIIUTEIbHAs

CTIIOCOOHOCTB 3JIEMEHTOB-PACKUCIUTENCH IPH ITyOMHHOM PAacKUCIICHIH
cramu?

12. Korpa ciemyer BBOAUTH PACKUCIUTENU MPU MPOBEACHUN
TITyOMHHOTO PACKUCITICHUS TSI MAaKCHMAJIBHOTO YCBOCHHS JIEMEHTOB-
packuciauTenci?

13. Kakoii ypoBens yrapa mapranua (u3 ¢eppocriiaBa), KpeMHUs
(u3 deppocriaBa) ¥ aTFOMUHUS IPH PACKUCIICHUH CTAJIN B KOBIIE?

14. KakoBBI JOCTOMHCTBA M HEOCTATKH PA3IMIHBIX CIIOCOOOB
pacKuCIeHus cTanu?

15. KakoBbI OCHOBHBIE PEaKLUH PA3IMYHBIX CIIOCOOOB
packucienus cranu?

16. B 4eMm mposBisercs BpeAHOE BIMSHUE BOAOPOJA Ha
CBOMCTBa cTanu?

17. B uem nposiBsieTcs BpelHOE BIAMSHHE a30Ta Ha CBOWCTBA
cranu?

18. [Ipu xakoil npenenbHON KOHIEHTpAIMK a30Ta B CTAU
BO3MOXHO 00pa30BaHUE HUTPUIOB B CTANU?

19. IIpu xakoii mpeaenbHOM KOHLIEHTpAUKU BOJOPOAA B CTalU
BO3MOXHO BBIICICHHE €r0 B CAMOCTOSTENIBHYIO I'a30ByIo (hazy?

20. Kakue ¢axTopsl 00ycnaBiuBalOT HEraTUBHOE BO3ICHCTBHE
HEMETANIMYECKUX BKJIIOYEHHI HA CBOMCTBA CTaIn?

21. Hemerannuue BKIIIOYEHUS KAKOTO BUAA AOMHUHUPYIOT IO
a0COTIOTHOMY COJEPKaHUIO B BBICOKOKAYECTBEHHBIX YTIIEPOJUCTHIX
cransix?

22. OT 4ero 3aBUCUT CKOPOCTh BCIUIBIBAHUS HEMETAIIMUECKUX
BKJIFOUEHUN?




KM2

KontponbHas
pabota o Teme 2
"Bueneunas
00paboTKa cTajm.
Jleruposanue,
yCpenHEeHHUE,
paduHUpOBaHHE U
BaKyyMupoBaHue"

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Bompocs! o Teme 2 «Breneunas o6pabotka cranu. JlerupoBanue,
ycpenHeHue, paguHUPOBaHUE U BAKYYMUPOBAHHE

1. B 4em 3akirouaercs 1enb OIEpaLUy 10 JETUPOBAHUIO
cranu?

2. KakuM criocoOoM MpoBOIST JISTUPOBAHUE CTATH?

3. B kaxoii meprox IposBIAETCS BIMSHAEC MHKPOJICTHPOBAHUS
Ha cBoifcTBa cTamu?

4. B kakoii nepuos nposiBIsieTcsl BIMSHAE MOAU(PUIIMPOBAHUS
Ha cBoiicTBa ctanu?

5. Ha xakume mporieccs! B MeTaiie BIUSET MPOMYBKA CTAIH
WHEPTHBIMU ra3amu’?

6. IIpn kakux BapHaHTax MoOAa4YM MHEPTHOTO rasa
obecrnieanBaetcs Oosree BBICOKast 3 PEeKTHBHOCTH MPOTYBKHU?

7. Kakue ycnoBus IpoayBKU OKa3bIBAaIOT BIMSHUE HA €r0O

3¢ heKTUBHOCTH?

8. Kaxk BimsieT pacxon HHEPTHOTO Ta3a M MPOIODKUTEIFHOCT
MPOIYBKH Ha Pe3yNIbTATHI IPOAYBKH METaJlIa HHEPTHBIM Ta3oM?

9. Kakue ycnoBus cnocoOCTBYIOT yaaieHuto ¢ocdopa u cepbl
U3 MeTajlla B IIaK?

10. Kak oneHuBaercsi BeIMYMHA OCHOBHOCTH IIIIaKa B
CTaJeIUIaBUIIBHBIX Mpoleccax?

1. Kax Ha mpakTHKe OLCHUBAIOT OKUCIUTEIBHYIO CIIOCOOHOCTh
(oKHCIeHHOCTS) MITaKa’?

12. Kakne ciocoOB! KOBIIEBOH Jecymb(yparuu CTalu
MPUMEHSIIOT Ha TPaKTHKe?

13. VYkaxute yciaoBust 3pQeKTuBHON Necynbhypaunuy CTau
TBEPABIMH [IVIAKOBBIMH CMECSIMU.

14. Yxaxute ycnoBust 3GeKTUBHON pabOThl METAINYECKOTO

KQJIBLIMS ¥ MarHusi, BBOAUMBIX B METAILT 111 Aecynbdypanun (1
MOAN(HUINPOBAHNS) CTaITH.

15. UYro u3 cebs mpeAcTaBisIeT IMOPOIIKOBas IIPOBOIOKA,
NpUMeHsieMast JUIs BBEJICHHUs B METaJUl aKTHBHBIX ITOPOLIKOOOPa3HbIX
MarepuanoB?

16. Kakue 3amaun pemarorcss ¢ IOMOLIBIO BaKyyMHOU
00paboTku cramu?

17. CriocoObl ¥ TIOKa3aTed BaKyyMHOW O0OpaOOTKH CTaJIH.

18. JIOCTOMHCTBA M HEOCTATKU Pa3IMYHBIX CIIOCOOOB
BaKyyMHOH 00pab0TKHU CTaH.

19. Uro Ttakoe «cBOOOIHBIN OOPT» CcTajepa3iMBOYHOrO Kosiia?
20. 3a cyer yero oOecIeYnBaeTCs HUPKYISIHS METalla MEXKITY

KOBIIIOM M BaKyyMHOI KaMepOo¥ ITpH MUPKYJISAIIHOHHOM CIIoco0e




KM3

KontponbHas
pabota 1o Teme 3
"OcHOBHBIE
MIOJIOKEHUS TEOPHH
KpucTaanu3anuu"

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Bomnpocs! o Teme 3 «OCHOBHBIE MOTOXKECHUS TEOPUH KPUCTATUTU3ALIUIDY
L. Uro He MPOMCXOAUT C METAJJIOM IIPU BBIITyCKE
HEPaCKHUCIEHHON KUTISIen cTanu?

2. Kaxoil BapuaHT BBIIIyCKasi METaJlla U3 CTaJICIUIaBUIBHOIO
arperata HauOoJee 1eiaecoodpazen?

3. IIporexanne kakoi peakIUH Ha BBIMTYCKE HEPACKHUCIEHHON
KHUIISIIEH CTalll CIOCOOCTBYET CHIDKEHHIO CTETICHH a30THPOBAHILT
Meraa?

4. Ha ckonbko cHMKaeTcs TeMIepaTypa MeTajlla Ha BBIITYCKE B
cTanepa3IMBOYHBINA KOBII?

5. KaxoBa BeaMuYMHA JOIONHUTEIBHOIO OXJIAXKIAFOIIETO
a¢dexTa npu MpoLyBKe CTATM UHEPTHBIM razom?

6. Ha ckonbko cHM»kaeTcs TeMmepaTypa MeTalla BO Bpems
BBIJIEP’KKH B KOBIIE?

7. Uro Takoe pedocdopanus, e€ IpUUIUHBI U CHOCOOBI
IpefoTBpaIleHus?

8. K xaxuM mociencTBUsSM IPUBOIUT MOIAJaHHE MEYHOTO
L1JIaKa B CTaJIePa3IMBOYHBINA KOBII?

9. VYkaxkure BO3MOXKHOE YBEIMUEHHE coliepxkaHusi ¢ocdopa B
MeTaJlle B pe3ysbTaTe ero nepexo/a 13 (peppociuiaBoB B polecce
PaCKHCIICHNS CTaJIH.

10. C KaKUM eCTECTBEHHBIM IIPOLIECCOM HEOOXOIMMO OOpPOThCS
IpU OpraHU3alK Pa3IUBKHU CTaIu?

11. VYKaKuTe BEIMYNHY BO3MOJKHOTO a30THPOBAHHS CTAIH B
mporiecce e€ BRITYCKa U3 CTAJICIIABIIIBHOTO arperata

12. W3 kakux cTaguil CkiIaabIBaeTCs MPOLECC KPUCTAIIU3ALUN
cranu?

13. Uro Takoe TeopeTHuecKasl TeMIeparypa IIaBIeHUs
(kpuctamnmmzanuu)?

14. 3auem jutst GOPMHUPOBAHUS YCTOWYMBOTO 3apojiblilia TBEPAOH

(a3bl 1 HavaIa KPUCTATIIM3AINI HEOOXOIMMO TIEPEOXIIaXK ICHIE
paciiaBa HUKE TEOPETUUYECKON TeMIIEpaTyphl IIaBIeHH?

15. Uro Takoe KpUTUYECKUH pazMmep 3apoisiiia?

16. Yto oka3bIBaeT HambOoee 3HAYMMOE BIMSHHE Ha BEIMYUHY
KPUTHYECKOT'0 pajuyca 3aposliiia?

17. UTo NOHUMAKOT 0] T'OMOTEHHBIM MEXaHU3MOM 3apOKACHUS
KPUCTAJUIOB HOBOH (ha3bl?

18. UTO NOHUMAIOT TOJ] TeTEPOreHHBIM MEXaHU3MOM
3apOXKIEHUS KPUCTAIIIOB HOBOH (ha3br?

19. Kakoil Mexanu3m oOpa3oBaHUsI 3apOJbIIIeH KPUCTAIIOB
peanusyercs Ha nNpakTHKe?

20. IIpn xakux ycmoBmsaxX GOpMHpYeTcs MENKO3epHUCTAs
KpHCTaJUTHYecKas CTpyKTypa?

21. ITpu kakux ycIoBHAX (OPMUPYIOTCS PaBHOOCHAsS
KPYIHO3EPHUCTAs! KPUCTANTHIECKAst CTPYKTypa?

22. Uro Takoe UHTEpBald KPUCTAJUIM3ALUKU U OT 4E€ro OH 3aBHCUT?
23. Buzbl nukBanuu UX NPUYUHBI U BIUSHUE HA CTPYKTYpY U
CBOMCTBA CTaJIH.

24. UYro Takoe m30MpaTenbHas KPUCTAIUTH3AnUs?

25. OT 4ero 3aBUCHUT TOJIIMHA 3aTBEPACBLICH KOPOUKU?

26. Uro xapakrepuzyer K03puireHTa 3aTBepieBaHus U Kak

M3MEHSETCS €ro BEJIMYMHA NP M3MEHEHIH TEMIIEPaTypPhI Iieperpesa
MeTajuia?

27. B kakom auanazoHe uaMeHseTcsl KodQpHuuueHT GopMbl
CIINTKA/3ar0TOBKH, YYUTHIBAEMBIH IIPH pacteTe TOIIIMHbBI
3aTBep/eBIIeH KOPOUKH U MTPOIODKUTEIFHOCTH 3aTBEPACBAHU?




KM4

KontponbHas
pabora 1o Teme 4
"Crroco0bI pa3IuBKU
U UX CPaBHUTENbHAS
XapakTepucTuka"

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Bomnpocs! o Teme 4 «CriocoOb! pa3aUBKU U UX CPABHUTEIbHAS
XapaKTEPUCTHKA)

1. CoBpeMeHHBIE CITOCOOBI PA3IIUBKH CTATH?

2. Kakne BapHaHTBI TEXHOJIOTHH HMPUMEHSIOT JUIS COKpAICHUS
HPOAODKUTEIBHOCTH PA3JIMBKH CTATH B N3JIOKHUILBI CBEPXY?

3. Kaxue BapHaHTBI TEXHOJIIOTUHM HPUMEHSIOT IIPU PA3JINBKE

CBEpXY ISl yMEHBIIIEHHSI HATIOpa CTPYX M pa30pBI3TMBAHUS METaIlIa Ha
CTEHKH U3JIOKHUIL?

4. Urto u3 cebs mpeacrarisier kpuctammuzarop MHJI3?

5. KakuMu npenmyiectBaMu o6mamaeT CUupoHHas pa3IuBKU
IpeJ pa3NuBKOi cBepXy?

6. Kakumu npenmyiectBamu objanaer pasiuBKa B
W3JIOXKHHUIIBI CBEPXY B CPABHEHUH € CH(OHHBIM CITOCOO0M?

7. Uro sBnsieTcsi HEJOCTATKOM Pa3JIMBKH B M3JIOKHUIIBI CBEPXY
B CPaBHEHUH C CU(OHHBIM CIIOCOO0M?

8. Yro siBISieTCS HENOCTATKOM CH()OHHOH Pa3IMBKU IPe
Pa3IUBKOM cBepXy?

9. Kakne BapuaHThl TEXHOJOTUH MPUMEHSIOT JJISl YMEHBIICHHS
TIEHOO0Pa30BaHuUs P PA3NKBKE CTAIH B U3JIOKHUIIBI CBEPXY?

10. Kakue BapuaHThl TEXHOIOTUU NPUMEHSIOT JUIS
HEJIOMYTIEHHsT 00pa30BaHUs NePeKTa «3aBOPOT KOPKI) MPH PA3ITUBKE
cudponom?

11. B yeMm 3akirouaercs CyIIHOCTh HENPEPHIBHOM pa3iMBKU
cranmu?

12. UeMm o0bsicHsIeTCsT O0Jiee BHICOKHUIT BBIXOJ TOMHON 3aTOTOBKH
MIPY HETIPEPHIBHOM pa3iuBKe B CPABHEHUH C PA3IMBKOM B U3IOKHUIIBI?
13. Kaxue npenmyniecTBa XxapakTepHBbI Ui HENPEPHIBHOM

Pa3IMBKU B CPAaBHEHUH C PA3IMBKON B U3JIOKHHIIBI?
14. Kakue HegoCTaTKu HE XapaKTEpHBL sl HENPEPBIBHOM




KMS5

KontponbHas
pabota 1o Teme 5
"3aKOHOMEPHOCTH
3arBepaeBanus HJI3,
CTPYKTYpHAs M XHM.
HEOJTHOPOTHOCTB"

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Bompocs! o Teme 5 «3akoHOMepHOCTH 3aTBepAeBanust HII3,
CTPYKTYPHAasl U XUMHYECKasi HEOAHOPOJHOCTbY

1. Kakne BuIBI Temia HEOOXOIMMO OTBECTH OT METaJlIa IPH
€ro 3aTBEPJCBAHUN?

2. Kakas mons BHyTpeHHEro TemJja 3aroTOBKA OTBOIUTCS B
KpucTaiuzaTope?

3. Kaxast mons BHyTpeHHEro Teria 3arOTOBKH OTBOJIUTCS B
30HE BTOPUYHOTO OXJIaXIACHHS?

4. Kakas ocHOBHas 3aiaua, pemlaemas B KpucTauiMzarope?
5. OT Kakux JIBYX IapaMeTpoB 3aBHCHUT IIPOYHOCTD
3aTBEepAEBIICH KOPOUKH?

6. Kakue ¢axTopbl 0Ka3bpIBalOT BIMSHHE HA TPeOOBAaHHS K
[IPOYHOCTH KOPOUKHU IPU HENPEPHIBHOM pa3iuBKe?

7. Kaknm myTeM menecoobpazHo no6uBatsest GopMHUpOBaHHS
KOPOYKH 3aJaHHOH TOJIIMHEI Ha BBIXOJE U3 KpUCTaIH3aTOpa?

8. Kak cnemyer n3MeHUTh CKOPOCTb BBITSATUBAHUS IS
YBEIWYIEHHS TOJIINHEI KOPOYKH Ha BEIXOJE U3 KpHCTaJUTH3aTOpa?

9. VYxaxute Buj (BUIBI) TEIUIONEPEaudl MPH 3aTBEPIACBAaHUU
3arOTOBKU B KPUCTAJUIN3AaTOPE U 30HE BTOPUUHOTO OXJIAXKICHUSI.

10. Yto sIBISIETCS TJIABHBIM (PAKTOPOM, OIPEIEIITFOLIHM
TpeboBaHHe K TOJIIIHE 3aTBEP/ICBIICH KOPOUKH Ha BEIXO/E U3
KpHcTammu3aropa?

11. YKaKuTe OCHOBHYIO MPOOJIEMY, BO3HUKAIOIYIO TPU
3aTBEp/ICBAHIUH METAJUT B KPHCTAIUTH3ATOPE

12. VYxaxute Hauboaee o0y HopMyITHPOBKY MPUINH
00pa3oBaHus TPEIIMH B HEMPEPHIBHOIUTOM 3arOTOBKE.

13. C KaKkoil LeNbI0 MPUMEHSIOT IIIJIaK00Opa3yroIue CMECH B
KpHucTamusaTope?

14. VYkaxute cocoObl cTaOMIM3alUU TEIIOBBIX YCIOBHMA
3aTBEPJEBAHNUS 3aTOTOBKHU B KPUCTAIIU3ATOPE.

15. i 4ero xpucTayiM3aTop B IPOLIECCE HENPEPbIBHOM
Pa3IMBKH COBEPIIAET BO3BPATHO-TIOCTYATEIBHBIC ABIKCHUS
(xauanwue)?

16. Kax usmensiercs temmneparypa OBEpXHOCTH
HETIPEePHIBHOINTOH 3aTrOTOBKH B IIPOIIECCE PA3ITUBKH?

17. Kakue 3amauu pemarorcs Ipy 3aTBEPACBAHUYU 3aTOTOBKU B
30HE BTOPUYHOI'O OXJIaXACHHS?

18. Kakne 3ama4n 30HBI BTOPHYHOTO OXJIAXKICHUS PEIIAlOTCS C
TIOMOIIBIO MTOJICP>KUBAIOIINX POITHKOB?

19. 3a cyer uero obecrneynBaeTcsi OTBOJ TEIlIa OT 3arOTOBKHU B
30HE BTOPUYHOI'O OXJIaXACHHs?

20. B kaxoii 30He 10 JUTHHE 3arOoTOBKH O0ecIeunBaeTCs
MaKCHMallbHasi CKOPOCTb TEII00TBOA?

21. Kaxkue TpeGoBaHUsS NPEABABISIOT K TEMIIEpaType
TIOBEPXHOCTH 3arOTOBKH B 30HE BTOPUYHOTO OXJTXKACHHS?

22. Kakas ammuTtyna xonebaHHH TeMIepaTypsl MOBEPXHOCTH
3aroTOBKU HAOMIONAIOTCS HA MPAKTHKE B 30HE BTOPUYHOTO OXJIXKICHUS
1 oyemy?

23. Uro Takoe metamypruyeckas amuHa MHJI3?

24. Kakumu daxkropaMu onpenensercs MaKCUMaIbHO
JIOITyCTUMasl CKOPOCTh BBITSITMBaHMS 3aTrOTOBKU?

25. UYro Takoe TITyOMHA JIyHKH XHJKOTO METayla ¥ OT Yero OHa
3aBUCUT?

26. Uro Takoe AeHAPHUTHAs JUKBAIH?

27. B 4eMm 3akirouaercs OCHOBHasl MPUYMHA BO3HUKHOBEHUS
JIEHJAPUTHON JIMKBAIIH?

28. B 4eMm BBIpaxkaeTcsi OTpULIATENBHOE BIUSHUE NEHIPUTHON
JIMKBaLuu?

29. B ¢opmupoBaHH MOIOCYATOW CTPYKTYPHI TpOKaTa U
aHU30TPOIMU CBOICTB

30. B HEOmHOPOAHOCTH XMMHUYECKOTO COCTaBa CTalIH B
Pa3IUYHbIX YACTSIX U3ACTUSL.

31. B yxyameHun cBapuBaeMOCTH CTaJH

32. B pa3BuTuu BHYTPEHHUX TPELIMH IPHU IIPOKATKE

33. Uro Takoe 30HajJbHAs JUKBALUA?

34, B uem npuunHBI BOSHUKHOBEHHS 30HAJIBHOM JIMKBAUN?
35. VYKaXuTe XapakTepHYI0 OCOOCHHOCTBIO MPOSBICHU

30HAJIBHOM JIMKBALMU B HETIPEPHIBHOIMTOM 3arOTOBKE.




36. YKaXuTe CrocoObI CHIDKCHUS Pa3BUTHS XUMHUIECKOH
HEOJIHOPOJHOCTH TIPU Pa3IMBKE CTaIH.

37. Uro Takoe oceBasi phIXJIOCTh U KaKOBBI IIPUYMHBI €€
obpazoBanus?
38. Uro Takoe oceBas XUMHUYECKas HEOAHOPOIHOCTH?

KM6

KonTponbHas
pabora 1o Teme 6
"Knaccudukarnus u
KOHCTPYKLHUS
BEpXHEH yactu
MHJI3"

IIK-2-31;11K-2-
V1;I1IK-2-B1;I1K-4-
31;I1IK-4-V 1;I1K-4-
B1;IIK-5-31;I1IK-5-
V1;I1K-5-B1;ITIK-6-
31;IIK-6-Y 1;I1K-6-
Bl

Bompocsl o Teme 6 «Kinaccudukanms 1 KOHCTPYKIHS BepXHEH 4acTh
MHIJI3»

1. VYKaKUTE OTIIMYUTEIIbHBIE OCOOCHHOCTH CIISI00BOM,
OJIFOMOBOI M COPTOBOM 3aTOTOBKHU.
2. Kakoe obopynoBaHHe B KOHCTPYKIIUK MAIIWHBI

MOTYHEIPEPHIBHOTO JIUTHS OTCYTCTBYET B CPABHEHUH C MaITTHAMHU
HETIPEPhIBHON Pa3IHBKH?

3. Moxer iu MHJI3 paboTtaTe B pexkMMe MalliHbI
TIOTYHEIPEPHIBHOTO JTUTHS?

4. UYro takoe pyuert MHJI3?

5. 3a cdeT yero B MepBYIO Ouepenb CIeAyeT 00ecreurnBaTh

JIOCTHKEHME 3a1aHHOM IIPOM3BOUTEIBHOCTH PA3JIMBOYHOIO OTAEICHUS
IIPU HETIPEPBIBHOM pa3IUBKE CTAaIU U3BECTHOI'O CEUCHHUs?

6. Kaxk xnaccudunupyrorcs MHJI3 o pacnonosxeHuto
OCHOBHOM T€XHOJIOTH4ECKON 0cu?

7. Kak knaccugurmpyrorcs MHJI3 mo Buay oTiinBacMoi
3aroTOBKU?

8. Kak knaccugpunupyrorcs MHJI3 mo komuuecTBy
OJHOBPEMEHHO OTIIMBAEMBIX 3arOTOBOK?

9. Kak knaccugurmpyrorcs MHJI3 mo BapuaHTy IBHKESHHS
KpHcTam3aropa?

10. [lepeuncnute ocHoBHBIE Y3161 MHJII3.

11. YkaxnuTe pa3HOBUIHOCTH YCTAHOBOK JJIsi OBICTPOI 3aMEHBI
cTajepa3IMBOYHBIX KOBIIEH.

12. Kakue ¢pyHKUIUM BBINOMHSIET YCTPOHCTBA A OBICTPOI
3aMeHBbI CTaJepa3TMBOYHOrO KOBILIA?

13. Kakne (yHKIMH BBITONMHACT MPOMEXYTOUHBIH KoBImr MHJI3?
14. 3a cuer yero oOecreunBaeTCs MOCTOSHHBINA M HEOOMBIIOH
HAarop CTPyU MeTajlla, HoAaBaeMOro U3 MPOMKOBIIIA B
KpHUcTau3aTop?

15. UTo B KOHCTPYKLUH IIPOMEKYTOYHOIO KOLIA CIIY>KUT JUIs
perynIupoBaHus CKOPOCTH MOAA4X MeTaslla B KpUCTaIu3aTop?

16. N3 kakux cooOpakeHUH BHIOMpaeTcsi BMECTUMOCTh
MPOMEKYTOYHOTO KOBIIIA?

17. B 4eM onacHOCTb CHMKEHUS YPOBHS MeTallla B
POMEXyTOYHOM KoBiue 10 400 MM u MeHee?

18. V3 KakuxX CII0eB COCTOUT (PyTEpOBKa IMPOMEXYTOYHOTO
Koma?

19. Kakue ¢pyHKINHN BBIMOMHSIOT TEIUIOU30JISALUOHHBIH,
apMaTypHbIH 1 pabounii coun GpyTepoBKu?

20. Jl1 4ero ciyHUT METauIONPUEMHHUK B KOHCTPYKLIUU
MPOMKOBIIIa?

21. UYro B KOHCTPYKIUHU MPOMEKYTOYHOIO KOBIIA CBA3aHO C

nporeccoM pahUHUPOBAHUS METaIa OT HEMETaJUTHIECKHX
BKJIFOUEHUN?

22. C Kakol Lenbio IIPU HeMPEephIBHOW Pa3iMBKE CTalU
UCIIONIB3YIOT HOTPYXKHBIC CTaKaHbl U 3allUTHBIC TPYObI?

23. INorpyxHBIE CTaKaHBI KAKUX BHIOB IPHUMEHSIOT IIPH




KM7

KontponbHas
pabota o Teme 7
"OcHOBHOE
obopynoBanue
MHJI3"

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Bompocs! o Teme 7 «OcHoBHOE 060pynoBarre MHJI3»

1. Uro B koHcTpyKImun MHJI3 00yciioBieHO ecTecTBEeHHON
ycaIKoii cTamu?

2. VYkakure OCHOBHYIO (DYHKIIHUIO KPUCTAJUIU3AaTOpa.

3. VYKaXuTe BEMYMHY KOHYCHOCTH PabO4YMX CTEHOK
KpHUCTaIIN3aTopa.

4. Kakoe npenmyIecTBo XxapakTepHO Ui COOPHBIX
KPHUCTAJUIN3aTOPOB?

5. Kak m3mensrorcst TpeboBanus K TommuHe Kopoukun HJI3 Ha

BBIXO/I€ U3 KpUCTALUIN3aTOpa NPU YBEIINYCHUN TOJIIUHBL OTJIMBAEMOM
3aroTOBKH

6. Kakum mytem obecrieunBaeTcs yBEITHMUECHHE TOJIINHEI
3aTBep/IeBIIeH KOPOUKH Ha BEIXO/E U3 KPUCTAIIH3aTopa?

7. 3ageM mpsMOIMHEHHBIC pabodne CTEHKU KpHCTaIM3aTopa
YCTaHaBIMBAIOT C 0OPAaTHOH KOHYCHOCTBIO?

8. UYro BIUsET HA YCWINE BHITATHBAHUS 3aTOTOBKH W3
KpucTamusaropa?

9. Uro oTHOCUTCS K (PYHKIIMAM MEXaHHW3Ma KadyaHUs
KpHCTam3aropa?

10. VYkaxure napaMeTpbl Ka4aHus KpUCTAJUIN3aTOpa.

11. K xakoMy HeraTMBHOMY TOCIEJCTBHUIO IIPUBOAUT KadaHUE
KpHCTau3aropa?

12. VYKakuTe OCHOBHYIO (DYHKIIHIO 30HBI BTOPHYHOTO
OXJTXKACHHS.

13. Uem npu npoextupoBannun MHJI3 pykoBoacTByIoTCS Npu

OTpe/IeTICHUH PACCTOSTHUS MEXKAY PsilaMU POJIMKOB B 30HE BTOPUYHOTO
oxJaxaeHus?

14. Kakue ¢pyHKUIUM BBIMOTHSIOT OMOPHBIE POJIMKHU, BXOISIIUE B
cocras 3BO?
15. Kakum oOpa3zoM obecrieunBaeTcss CHUKEHUE KaITUTATBLHBIX

3aTpaT, TPYI0EMKOCTH OIIEpaIHii IT0 PEMOHTY JJIEMEHTOB 30HBI
BTOPHYHOTO OXJaXKAEHUs U TiepeHacTporike MHJI3?

16. Kak cnenyer u3MeHsTh pacCTOSHHE MEXIY OMOPHBIMU
POJIMKaMH B UX THaMETp IO Mepe YAAIEHHs OT KPHCTaJUIN3aTopa n
nouemy?

17. Kakue TpeOoBaHMSI OTHOCATCSI K CUCTEME OXJIAXKACHUS
3arotoBku B 3BO?

18. B 4éM OCHOBHBIE IPEUMYILECTBA BOJO-BO3AYLIHOM CHCTEMBI
BTOPUYHOTO OXJIXKACHUS Mepes CTPyHHOM?

19. VKakUTe OCHOBHOE Ha3HAYEHUE 3aTPAaBKU B TEXHOIOTHH
HETIPephIBHOHN Pa3iIMBKH CTAIH.

20. Ykaxxure NOCTOMHCTBA M HEAOCTAaTKU YCTPONCTBA ra30BOU
nopesku HJI3.

21. YKaXuTe TOCTOMHCTBA U HEIOCTATKH YCTPOICTBa
ruboTuHHON nopesku HJI3

22. 3aueM pachpsMiIeHUEe HENPEPbIBHOIUTON 3arOTOBKU
MPOBOJAT B HECKOJIBKO CTaANI?




KMS8

KontponbHas
pabota o Teme 8
"CpaBHHUTEIbHAS
XapaKTepUCTHKA
MHJI3 u
TEXHOJIOTHS
HENpPEepbIBHON
pasnuBku"”

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Bomnpocs! o Teme 8 «CpaBHutensHas xapakrepuctiuka MHII3 u
TEXHOJIOTHsI HEIPEPBIBHON Pa3IMBKI»

1. VYkaxure npeumyiectsa U Henocratku MHII3 ¢
BEPTHUKATBHBIM PACIONIOKEHHUEM TEXHOIOTHYECKOH OCH
2. VYkaxkure OCHOBHbIE MpeumyliecTBa 1 HepoctaTku MHII3 ¢

paauajibHbIM U KpPIBOJ'IPIHeﬁHLIM PAaCIIOJIOKCHUEM TEXHOJIOTMYECKON
ocu

3. Kakumu cooOpaxeHHIMH PYKOBOJCTBYIOTCS IIPH BBEIOOpE
6a30BOr0 pajnyca TEXHOJIOTHIECKOH ocH paauanbuoi MHJI3?

4. KaxkuM npenMyIecTBoM XapakTepu3yroTcs KpUBOJIUHEHHBIE
MHJI3 B oTimume OT pagraibHbBIX?

5. Kakyio ¢popmy (B mpoJONbHOM CeUYeHHH) UMEET
KpUCTAJTU3aTop Ha KpuBosnHeliHo MHJI3

6. KakuMu mpeuMytecTBaMu 00J1a1al0T BEPTHKAIBHO-

paauanbHbIC U BepTUKAIbHO-KpuBoauHeliHsie MHJI3 B cpaBHeHHH ¢
paauanbHBIMU U KPHBOJIHHEHHBIMU

7. VYKakUTe ONTUMANBHYIO TEMIIEpaTypy MeperpeBa Meraia B
npomexyTogHoM kosmme MHJI3, mpu koTopom obecnednBaroTcs
Haunbosee OIaronpuaTHbIE YCIOBUS (OPMHUPOBAHHS HEPEPHIBHOIUTOM
3arOTOBKH.

8. Vkaxure NOIyCTUMBIN Nepenaj TeMIepaTyp MeTalla B
MPOMEKYTOYHOM KOBIIIE

9. VYkaxute TpeOyeMyo BEIUYUHY IEeperpeBa CTali B
CTaJIepa3TMBOYHOM KOBIIIE HAJT TEMIIEPATyPOH JINKBHUIYC

10. VYKaXuTe BepXHHH Npenen COAep aHus cepsl u docdopa B
cTanu, pa3nuBaemoit Ha MHJI3.

11. VYkaxuTe TpeOOBaHUsI HENPEPHIBHOIM PA3IMBKH IO
COZIEPKAHUIO BOJIOPO/A B CTalIH.

12. Ilepedncnure OCHOBHBIE TEXHOJIOIMYECKHUE ONEPaLUU
HETIPEPbIBHON Pa3IHBKU CTaNU.

13. Vcxons M3 Kakux cooOpakeHHH BBIOMpaeTcs
MPOJOJDKATENIFHOCTE HAIIOTHEHHS KPUCTAJUIN3aTopa (B HaYaje
Pa3NMBKU) 10 Hayasla BBITATUBAHUS MepBEIX MeTpoB HII3?

14. B kakolf MOMEHT Havana pa3IMBKH BKIFOYAETCS MEXaHH3M
KayaHusl KpucTamsaropa?
15. 3a cuer uero B MEPBYIO OYepenb CIeTyeT 00eCHednBaTh

JIOCTHXKEHHE 33JIAHHON CKOPOCTH PA3JIMBKH U ITPOU3BOAUTEILHOCTH
MHJI3?

16. Kax usmensiercs TonumHa KOpOYKH 3arOTOBKM Ha BBIXO/E U3
KpHUCTaNTU3aTOPa, U 0CEBas PHIXJIOCTh NMPH YBEIMUYEHUN CKOPOCTH
BeITATUBaHus HJI3?

17. VYKakuTe OCHOBHBIE IMapaMETPhl, ONPEACISIONINE CKOPOCTh
pas3IuBKU cTanu (T/MHH) 4epe3 OAUH pyUeH.

18. OT 4Yero 3aBUCUT TITyOWHA JKUJKON JTyHKH?

19. VYKaKuTe TJIABHBIA (haKTOp, OMpPEIeIITIOIIIHA

MPOJOJKATEIIFHOCTE 3aTBEPICBAHIS HEIIPEPHIBHOINTOH 3aTOTOBKH TIPH
ONTHMANIbHBIX TEMIIEPATYPHBIX YCIOBUSAX PA3IUBKH.

20. KakumMu npeuMymiecTBaMu 00JaIaeT CepUitHAs Pa3TUBKU
CTaJI METOJIOM «IUIaBKa HA IIIaBKy»?

21. VKkaxuTe OCHOBHBIE IIAPaMETPBI, ONpPEEIAIOIINE
HIPOJOIKUTENBHOCTD PA3THUBKY TIABKH.

22. C Kakoil Liesibl0 IpU HENPEPHIBHOM pa3iuBKe CTallU
HCTIONB3YIOT MOTPY KHBIE CTAKAHBI?

23. C Kakoil LeNbl0 IPUMEHSIOT IIJIaKo00pa3yIoIue CMECH B
KPHCTAJIN3aToOpe

24. Ha gem ocHOBaHa pa0oTa CUCTEM paHHETO PACIIO3HABAHUS
HPOPEIBOB?

25. Kakumu nociaeacTBUAMHU COMPOBOXKAAETCS MpeKpalieHue
MOa4X METaJUla B KPUCTAUIM3AaTOP BO BPEMs PA3JIUBKH U PE3KOE
W3MEHEHHUE Haropa CTpyu?

26. Uro HeoOXOOMMO YUYHUTHIBATH MPHU BHIOOpE IuaMeTpa KaHaia
Pa3IMBOYHOrO CTaKaHa CTalbKOBIIA?
27. UYro HEOOXOAWMO YUHWTHIBATh IPH BEIOOpE JHaMeTpa KaHaya

Pa3IMBOYHOIO CTaKaHa HpOMKOBHIa?




KM9

KontponbHas
pabora 1o Teme 9
"Kauectso HJI3 u
HaTpaBIICHUS
COBEpIICHCTBOBAHHS
HETIPEPHIBHON
pasnuBku"

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

Bompocs! o Teme 9 «KadecTBo HENIPephIBHONUTOI 3aTOTOBKH H
HAalpaBJIeHHs COBEPILICHCTBOBAHUS HEIPEPBIBHON Pa3IUBKU»

1. [NepeuncnuTe CTPYKTYpPHBIE COCTABISIONINE TTONEPEIHOTO
CEUCHUS HeTIPEPhIBHOINUTOI 3aTOTOBKH

2. Urto Takoe oceBas pHIXJIOCTb U KaKOBbI MPUUYMHBI €€
obpazoBanus?

3. Kakne ycnoBnst pa3nuBKH CIIOCOOCTBYIOT Pa3BUTHIO JedexTa
«oceBast PhIXJIOCTE»?

4. Uro Takoe oceBas XUMUYECKass HEOJHOPOAHOCTb U KaKOBBI
TPUYUHEI e€ 00pa3oBaHus?

5. Kakne ycnoBust pa3nuBKH CIOCOOCTBYIOT CHHYKEHHIO
pa3BuTHs AedeKTa «oceBas XUMU4ecKkas HEOJHOPOAHOCTEY?

6. Ha MHJI3 kakux THIOB He HaONrOgaeTCs
HECHMMETPHYHOCTH ITONIEPEIHON CTPYKTYPHI 3aTOTOBKH,
MPOSBIIAIOMANACS B CMEIIIEHUH TOPUCTOCTH, XUMUYIECKOI
HEOJHOPOJHOCTH U HEMETAJUINYECKHUX BKIIOUEHHUH B BEPXHIOIO YacTh
HII3?

7. JIns KaKkoi 3aroTOBKM HAOJIONAeTCsl UCKaKeHUE (OPMEI B
BUJIE POMOUYHOCTH?

8. Jlnst kaKoii 3aroToBKu HaOMIOAAETCs MCKaXKeHHE (GOpMBI B
BUJIE pa3lyTus rpaHeii?

9. VYxaxute Hauboaee o0y HopMyITHPOBKY MPUUUH
00pa30BaHus TPELIMH B HENIPEPHIBHOIMTOH 3ar0TOBKE.

10. Uro Takoe oceBasi TPELIMHA M KaKOBbl IPUYMHBI €€
obpazoBanus?

11. B xakom mecre MHJI3 Hanbonee BeposTHO oOpa3oBaHue
HPOJOJIbHOM MOBEPXHOCTHOM TPEIIUHBI U ToYeMy?

12. B kakom mectre MHJI3 Hanbonee BeposiTHO oOpa3oBaHue
HOIEPEYHOH TOBEPXHOCTHON TPEUTUHBI U OUeMy?

13. B xakom Mectre MHJI3 Hanbomee BeposTHO oOpa3oBaHue
MayKooOpa3HOH TPEIIMHEI U oYeMy?

14. B kakom mecre MHJI3 Hanbonee BeposiTHO oOpa3oBaHue
CeT4YaTol TPEMUHbI U oueMy?

15. Kakumu nocieacTBUsAMU CONMPOBOKAAETCS PE3KOE
W3MEHEHHE Haropa CTpyu?

16. C Kakol LebIo IIPU HeMPEephIBHOW Pa3iHBKE CTalU
UCIIOJIB3YIOT NOTPYXKHBIC CTAKaHbl M 3allUTHBIC TPYObI?

17. UYro mpeaycMaTpruBaeT TEXHOIOTHS «MSATKOTO OOXKaTHs»
HEIpPepbIBHOIUTON 3arOTOBKHU ?

18. Jlns yero mpuMeHseTcs 2JIeKTPOMarHUTHOE MepeMellnBaHue
B TEXHOJIOTUH HEMPEPBIBHOH pa3IMBKU?

19. Ha uTo HampaBieHO COBEPILIEHCTBOBAHUE MEXaHH3MOB
Ka4yaHHUs KpUCTaJIH3aTopa’?

20. Yro gBISE€TCS OCHOBHOM LIENBIO CO3JAaHUS JIMTEHHO-
MPOKATHBIX KOMITIEKCOB?

21. YKaXuTe OCHOBHBIC IPOOIEMBI, KOTOPBIE HEOOXOIUMO
pelraTh Mpu MPOU3BOACTBE TUCTOBOTO IIPOKATa B HOTOKE TUTEHHO-
MPOKAaTHOTO KOMIIIEKCa.

22. 3a cyer Yero JOCTHTAeTCs YHEPTro- U pecypcocOepekeHne
IPU COBMEIIEHHH TIPOIIECCOB Pa3IUBKU U mpokaTku B JITTK?

23. UYro U3 mepeyncieHHoro oTHocuTes k mpeumyectsam JIIIK
nepen kinaccuueckoi Texnosnoruen «MHJI3 — nmpokaTka»?

24. Kakue 31eMeHTBl TEXHOJIOTUH NIPUMEHSIOTCS Ha JHCTOBBIX
JIIK?

25. KakuMm croco6oM HEBO3MOXHO PEIIUTh MPOOIEMy
HECOOTBETCTBUS CKOPOCTHU BbIX0Aa 3aroToBok u3 MHJI3 u ckopoctu
HIpPOKaTKU?

26. C kakumu npoOieMaMy CTAIKUBAIOTCS TPU Pa3lIMBKE CTaIH

Ha BaJIKOBBIX MallIMHAX HENPEPBIBHON pa3iIuBKU?
27. Kaknmu npenmymmectBaMu 00J1aaeT BaIKOBAs TEXHOJIOTHS




KM10

DK3aMeH

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-4-
31;T1K-4-V 1;[TK-4-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

BOHpOCbI JUTSL TOATOTOBKU K DK3aMEHY

1. YKakuTe Ha3HauUEHHE CTaJepa3IMBOYHOrO KOBIIA B
COBPEMEHHOM TE€XHOJIOTUH MPOU3BOICTBA CTAIH.

2. VKaKUTE Lelb ONEPaIiy 110 PACKUCICHUIO CTAJIH.

3. YkaXuTe OCHOBHYIO IIeJTb OIEpaliy 110 BaKyyMHUPOBAHHIO
CTalu.

4. YKakuTe OCHOBHYIO IIeb ONEpaluy Mo 00paboTKe CTamu
CUHTETUYCCKUMH IIJIAKAMH U NITAKOOOPa3yONUMH CMECIMHU.

5. YkaXuTe ONTUMAIFHYIO TEMIIEpaTypy Ieperpesa Merania B

npomexxyTogHoM kosme MHJI3, mpu koTopom obecnednBaroTcs
Haunbosee OIaronpuaTHbIE YCIOBUS (OPMHUPOBAHHS HEPEPHIBHOIUTOM
3arOTOBKH.

6. VYkakuTe BEpXHUI IIpesieNl comepkaHus cepsl U Gocdopa B
cTanu, pasnuBaemoit Ha MHJI3.

7. VYkaxure TpeOOBaHMs HEMPEPHIBHOW Pa3IMBKU IO
COZEPKAHUIO BOJOPOJA B CTaITH.

8. VYkaxuTe rinaBHbIC (DaKTOPHI, ONPEACIIAIOIINI
MPOJOJKUTEIBHOCTD 3aTBEPIEBAHUSI HEITPEPBIBHONUTOH 3arOTOBKHU TIPH
ONTHMAJIbHBIX TEMIIEPATYPHBIX YCIOBUSAX Pa3IUBKU.

9. Bemmauny xoad¢dunnenra 3arepaeBanus k (Mm/mMuH1/2)
IPHU ONTUMANBHBIX TEMIEPATYPHBIX YCIOBHAX PA3IHBKU CIIOKOHHOMN
CTaJM COCTaBIISET. ..

10. Kak m3mensercs BenmunHa kodddunmenrta 3arsepaeBanus k
(MM/MuH1/2) TP NOBBIICHUH TEMIIEPATyPHI IIEPErpeBa MeTana B
npomkosie Ha 10 [1C

11. Benuunna ko3¢ dunrenta 3arBepacBanus k (Mmm/mMuH1/2)
TIPH ONITUMAJIBHBIX TEMIEPATYPHBIX YCIOBHUAX PA3IMBKU KHIAIICH
CTaJIM COCTaBIISCT. ..

12. YKaxkuTe 2 cTajiiu mnpoiecca KpUCTaIIU3aIiH,
peanu3yemMble Ha MPaKTHKE. . .
13. 3ageM I GOPMHUPOBAHUS YCTOWIHMBOTO 3apOABIIIA TBEPAOI

(hazpl 1 HayaNa KPUCTAJUIM3ALUHN HEOOXOJUMO MEePEOXIIaKICHIE
pacriaBa HIXKE TEOPETHUECKOH TeMIIepaTyphl IUIaBIeHUs?

14. IIpn xakux ycroBusAX (GOpMHpYETCsS MENKO3epHUCTAs
CTPYKTypa HEIPephIBHOIUTOI 3aTOTOBKH?

15. MakcuMasnbHO J0MyCTUMasi CKOPOCTh BBITSTHBAHHS
3aroTOBKH OINpENEIsIeTcs. . .

16. Merannyprudeckas aauaa MHJI3 — aro...

17. I'myOuHa TyHKHM XKHUJIKOTO METajula 3aBHCHUT OT...

18. I'ryOuHa JIyHKH JKHIKOTO MeTaluia — 3TO...

19. VYKaxxuTe OCHOBHOE NPEUMYILECTBO HEIPEPHIBHOM pa3iIMBKU
nepes] pa3IuBKON B H3TOXKHUIIBL.

20. 3a cyer 4yero B MEPBYIO OYepe/b CleayeT 00ecreunBaTh

JOCTYKEHHE 3aJJaHHOH ITPOU3BOJUTEIFHOCTH PA3IMBOYHOTO OTACICHHUS
TIPU HENIPEPHIBHON Pa3/IMBKE CTATH H3BECTHOIO CEUCHHUS?

21. YKakuTe OCHOBHBIE MapaMeTphl, ONPEACIAIONIIEe CKOPOCTh
Pa3IUBKH CTaN (T/MHH) 4epe3 OIUH PyUeH.

22. VYKakuTe OCHOBHBIE MapaMETPhbl, ONPEAETISIIONIHe
HPOJOJKUTENIFHOCTD PA3IHBKH IIABKH.

23. Uto HEOOXOIMMO YUYUTHIBATH MPU BBIOOpE JMaMETpa KaHaja
Pa3IMBOYHOrO CTaKaHa CTAIbKOBIIA?

24. Uro HEOOXOAMMO YUHTHIBATh IPH BHIOOpE JHaMeTpa KaHaya
Pa3NMBOYHOrO CTaKaHa MPOMKOBIIA?

25. Yro B koHcTpykumu MHJI3 00yciOBI€HO eCTECTBEHHOM
ycaakou cranu?

26. C Kakoll LebIo IIPU HeMPEepHIBHOW Pas3iMBKE CTalu
HCIIOJIB3YIOT MOTPYIKHBIC CTAKAHBI M 3aIIUTHBIC TPYObI?

27. VYkakuTe OCHOBHOH BHJ (BHIBI) TEILIONEpEadyl IPH
3aTBEP/ICBAHUH 3aTOTOBKH B KPHCTAJUIN3ATOPE.

28. YKaKuTe OCHOBHOW B (BUBI) €CTECTBEHHON
TEIUIONEPEAAaYH IIPU 3aTBEPAECBAHUM 3arOTOBKU B 30HE BTOPUYHOIO
OXJTaXKACHHS.

29. TemnepaTypa MOBEPXHOCTH 3arOTOBKU B 30HE BTOPHUYHOTO
OXJTXKACHHS JIOJDKHA HAXOAUTHCA ...
30. YKaXuTe JI0JI0 BHYTPEHHETO TeIJjia 3arOTOBKH, OTBOAMMOIO

B KPUCTAIIIU3aTOPE. ..
31. Uro sBmsieTcsl TIaBHBIM (PAKTOPOM, ONPEessIONNM




TpeboBaHHe K TOJIIIHE 3aTBEPAEBIICH KOPOUKHU Ha BBIXOJE U3
KpHCTau3aropa?

32. VYKakuTe OCHOBHYIO IIPOOJIEMY, BO3HHUKAIOIIYIO TIPH
3aTBEPICBAHNU METAIUT B KPUCTAILTH3aTOpE

33. C Kakoil LeNpl0 IPUMEHSIOT IIJIaKo00pa3yIoIue CMECH B
KpucTaiuzaTope?

34. B 4éM OCHOBHBIE IPEHMYILECTBA BOJO-BO3AYIIHOM CHCTEMBI
BTOPUYHOTO OXJIAYKACHUS TIepes CTPYHHON?

35. VYkaxute Hanbonee 001y (HOPMYITHPOBKY MPUYUH
00pa3oBaHMs TPEIINH B HEMPEPHIBHOIUTOMN 3aTOTOBKE.

36. OceBast PBIXJIOCTH — ITO. ..

37. OceBas TpeluHa — 3TO...

38. OceBasi XMMHUYECKasi HEOIHOPOAHOCTh — 3TO. ..

39. VKaXuTe OTIMYUTENBHBIE OCOOCHHOCTH CII00BOIt
3arOTOBKHU.

40. VYKaKUTE OTIMYUTEIBHBIE OCOOCHHOCTH OJIFOMOBOIA
3arOTOBKH.

41. YKaxuTe OTIIMIUTENIbHBIE OCOOEHHOCTH COPTOBOM
3arOTOBKHU.

42. [lepeuncnure ocHoBHble y3ipl MHJI3 B HampaBieHun

pa3MBKY, HAYMHAS C YCTPOHUCTBA OBICTPON 3aMEHBI CTANIEPA3THBOYHOTO
KOBIIIA.

43. [NepeuncnuTe OCHOBHBIC TEXHOJIOIMYECKHE ONEpauy
HETPEePBIBHON Pa3JIMBKY CTAITM, HAYWHAS C TICPBOH OMepanuei mo
MOJITOTOBKE — OCMOTP M JHATHOCTHKA TEXHIHUECKOTO COCTOSIHUS Y3JIOM
MHJI3.

44. VYKaXnuTe OCHOBHOE Ha3HAYEHHE 3aTPABKU B TEXHOJIOTHU
HETIPephIBHOHN Pa3IMBKH CTAIH.

45. 30HanbHAas JTUKBAIUA — 3TO...

46. JlennpuTHas ITUKBaLUS — 3TO. ..

47. VYKakuTe 1B OCHOBHBIX HAIPABICHUS CHIDKCHUS Pa3BHTHS
XUMHYECKOH HEOTHOPOIHOCTH MPH Pa3iINBKE CTANN.

48. OTMeTbTe MPaBUIBHOE ONpEIeNIeHuEe CTalu.

49. VYKaXHUTe OCHOBHYIO (DYHKIHIO TIPOMEKYTOUHOTO KOBIIA.
50. Bemxox romHOrO (B BHIE HEMPEPHIBHOIMTONH 3aTOTOBKH) NPH
HETIPEPBIBHOI Pa3iIMBKE COCTABISET. ..

51. OCHOBHBIM NIPEUMYILECTBOM CEPUHHOM Pa3IMBKK CTald
METOJIOM «ITTaBKa Ha ITaBKY» SIBISIETCH. . .

52. 3a cuer yero oOecreunBaeTCs MOCTOSHHBINA W HEOOIBIIOH
HaIop CTPyM MeTaluia, II0JaBaeMoro U3 IPOMKOBIIIA B
KpucTajumsarop?

53. UYeMm npu npoextuposanuu MHJI3 pykoBoacTByroTCSA IpU

OIIPE/ICNICHUH PACCTOSHUS MEXAY PSIIaMU POJIMKOB B 30HE BTOPHYHOTO
oxnaxaeHus?

54. CHIMKEHUE KalUTaJIbHBIX 3aTPaT, TPYAOEMKOCTH OlepaLuii
10 PEMOHTY 3JIEMEHTOB 30HBI BTOPHYHOTO OXJIAXKICHHUS U
nepenactpoiike MHJI3 Ha npyrue ceuenus obecrieunBaercs. ..

55. Ykaxxute ocHOBHBIe npeumyiectsa MHJI3 ¢ BepTukambHbIM
PacIoNOKEHUEM TEXHOIOTUYECKOH OCH.
56. Yxaxute ocHOBHBIE penumymectsa MHJI3 ¢ pagnansHbIM U

KPHUBOIMHEHHBIM PACHIONIOKEHHEM TEXHOIOTHUYECKON OCH (B CPaBHEHUU
C BEPTUKAJIbHON KOMIIOHOBKOM)

57. TexHONOTH «MITKOTO 00KATHs» HEeTPEPhIBHOINUTOM
3arOTOBKH TPEAyCMaTpUBAET ...

58. DNEeKTPOMarHUTHOE NEPEMELINBAHIE B TEXHOJIOIHU
HEIIPephIBHOMN Pa3IIMBKH IMPAMEHICTCS JUIA . ..

59. CoBepILIeHCTBOBAHNE MEXAaHM3MOB KadaHUs
KPUCTAJUIN3aTOPa HAIIPABJICHO HA ...

60. OCHOBHOH 1I€IbIO CO3/aHUS JIUTEHHO-IIPOKATHBIX
KOMIUICKCOB SIBJISICTCA. ..

61. VYkakure OCHOBHbIE NMPOOIEMBI, KOTOPbIEe HEOOXOIUMO

penaTh Mpy MPOM3BOJICTBE JIMCTOBOTO ITPOKATA B OTOKE JIUTEHHO-
MPOKAaTHOTO KOMILIEKCa.

62. Kakue 3716eMEHTBI TEXHOJIOTHH UCIONB3YIOTCS Ha BCEX
JIUTEHHO-TIPOKATHBIX KOMILIEKCAx?

63. [lepeuunciure nmpenMyIecTBa TEXHOJIOTUH COBMEIICHHUS




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kox Haspanue IIpoBepsiemble
WHIUKATOPBI Coneprxanue padboThI
pabotsl pabotsl .
KOMITETEHINIH
P1 Brinonnenue u [1K-6-31;I1K-6- JlomariHee 3aaHUE BBIOIHICTCS B COOTBETCTBHH C METOIUICCKUMU

3alUTa JJOMAIIHEro
3aJaHus 10 TEME
«Pacuer napameTpoB
HETIPEPHIBHON
Pa3IMUBKU CTAIID)

V1;IIK-6-B1;I1K-2-
3L;IIK-2-V1;IIK-2-
B1;I1K-4-31;I1K-4-
V1;I1K-4-B1;I1K-5-
3L;IIK-5-V1;IIK-5-
Bl

YKa3aHHUSIMH 110 UHIUBUAYAIbHOMY BapHaHTy. [lociie BeIonHeHus
3a/1aHUs U TIPOBEPKHU €ro MpernojaBaTesieM, JOMalllHee 3a/JlaHue
3aIUIIAETCS CTYIEHTOM.

TeopeTnueckne BOIIPOCHI K 3aIIUTE JOMAIIHETO 3adaHus:

1. Ipormeccr, mporcxoaAIIe BO BpeMs BBILYCKa CTAlH M3
CTaJIEIUIaBUIBHOTO arperara, BBIICPKKH €€ B KOBIIE U PA3ITHBKH.

2. Kaxkue TpeboBaHUS NPEABSBISIOT K CTaIM MEpe]] pa3InBKON?
3. JaiiTe o0uIyI0 XapaKTepHUCTHKY HETPEPBIBHOM pa3IIUBKH
CTaJIM ¥ e CPaBHEHHE C PA3IUBKOH B U3JIOKHHUIIBL.

4. OnuiuTe TenIoBbIe YCIOBHS 3aTBEpIEBaHUS

HEMIPEPBIBHONUTOMN 3arOTOBKH: Y4aCTKH OXJIAXKAEHHUS, yCIOBHs
TEIIO0TBO/IA, TIIyOHHA JTYHKH )KUAKOTO METajlla i CKOPOCTh
3aTBEp/ICBaHMUS.

5. YKaKuTe OCHOBHOW B (BUBI) TEILJIONEPENadn MPHU
3aTBEPJICBAHUY 3arOTOBKH B KPUCTAJLIIU3AaTOPE.

6. Ykaxute OCHOBHOH BHI (BHUIbI) €CTECTBEHHOM
TeMJIonepeaady Npy 3aTBepAeBaHUU 3aTOTOBKH B 30HE BTOPUYHOTO
OXJTaKACHHS.

7. DopMHUpOBaHNE CTPYKTYPHI HENPEPHIBHOIUTON 3aTOTOBKH
CIIOKOMHOM CTalIH.

8. OCO0€HHOCTH Pa3IMBKU M CTPOEHUS HETIPEPHIBHOMUTBIX
3aroTOBOK KHITSLIEH U MOJyCIIOKOMHOM cTany.

9. [NepeuncnuTe OCHOBHBIE BHIBI KIIACCU(PHUKAIINN MAIIHH
HEIIPEPBIBHOTO JTUThSI 3aTOTOBOK.

10. IepeuncnuTe BUABI MALIMH HEMPEPHIBHOIO JIUTHS
3aroToBok. JlaliTe XapakTepUCTHKY yCTaHOBKaM HENPEPLIBHOM
Pa3IUBKU CTANX BEPTUKAIBHOIO THIA (OTIHYUTENbHBIE OCOOEHHOCTH,
HperMYIIEecTBa U HEJOCTATKH).

11. INepeuncnuTe BUIBI MallMH HETIPEPHIBHOTO JIUTHS
3aroToBok. JlaliTe XapaKTepUCTHKY yCTaHOBKaM HENPEPLIBHOM
Pa3IUBKU CTANU paJuaIbHOrO U KPUBOIMHEHHOrO THIIA
(oTMuMTENBHBIE 0OCOOEHHOCTH, IPEUMYIIIECTBA U HEJOCTATKH).

12. Ilepedncnure BUABI MAIIUH HENPEPBIBHOTO JIUThS
3aroToBOK. JlaliTe XapaKTEpUCTUKY YCTAHOBKAM HENPEPBIBHOM
Pa3IUBKU CTANU C U3TUOOM CITUTKA (OTIMYUTENbHBIE OCOOEHHOCTH,
[IPEUMYLIECTBA U HEJOCTATKH).

13. Ilepedncnure BUBI MALIUH HENPEPBIBHOIO JMUThS
3aroToBoK. JlaiiTe xapakTepUCTHKY yCTaHOBKAaM HENPEPbIBHOU
Pa3IUBKH CTalIX FOPU3OHTAIBHOTO THUMA (OTIMYUTENbHbIE
0COOEHHOCTH, IPEUMYIIIECTBA ¥ HEJOCTATKH).

14. Yxaxute ocHOBHBIE mpenmymiectsa MHJI3 ¢ BepTHKanbHBIM
PacIoNoXKeHUEM TEXHOIOTHUECKOH OCH

15. VYkaxure ocHOBHble npeumyiectsa MHJI3 ¢ paguanbHbM 1
KPHUBOJIMHEHHBIM PACIOJIOKEHIEM TEXHOJIOTHIECKOH OCH

16. IepeuncnuTe OCHOBHBIE Y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUTHS 3aroToBOK. ITpoMesKyTOUHBIN KOBIL: HA3HAYEHUE, KOHCTPYKIINS,
TEXHOJIOTHS TIPIMEHEHHS.

17. INepeuncnuTe OCHOBHBIE y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUTHS 3arOTOBOK. MeXaHU3M KadaHHs KPUCTAJII3aTopa: Ha3HAuUeHHE,
KOHCTPYKIIH, TTapaMeTpHsI paboOTHI.

18. IepeuncnuTe OCHOBHBIE y3IIBI MAIIUHBI HEMIPEPHIBHOTO
JUTBS 3aroToBoK. KpucTtammusarop: Ha3zHaueHHe, KOHCTPYKIUH,
Marepuall, CTOHKOCTb, JTMHA U ()OpMa IIONEPEIHOTO CEUCHUSL.

19. Ilepedncnure OCHOBHBIE y3/1bl MAalIMHbI HETIPEPHIBHOIO
JIUTHS 3aTOTOBOK. 30Ha BTOPHYHOT'O OXJIAXKICHUS: HA3HAUCHHE,
KOHCTPYKIUS, CIIOCOOBI TOJauH BOABI HA CIIUTOK M BAPHAHTHI
pa3mMerieHns pOPCYHOK M TTOIAEPKUBAIOIINX POITUKOB B 3aBUCHMOCTH
OT (OPMBI ITONIEPEIHOTO CEYECHHS CITUTKA.

20. VYKakuTe OCHOBHOE Ha3HAaUeHHUE 3aTPABKH B TEXHOJIOTUH
HETIPEPBIBHON Pa3IIMBKH CTaNH.

21. Ilepeuncnure OCHOBHBIE TEXHOJIOIMUYECKHUE ONEPALUN
HENPEPBIBHOU pa3IMBKU CTallU, HAUMHAS C IIEPBOM OIepaLueil o




HOATOTOBKE — OCMOTP U AUArHOCTUKA TEXHHYECKOTO COCTOSHUS Y3TI0M
MHJI3.

22. [epeuncnnTe OCHOBHEIE MapaMeTphl HEMPEPHIBHON
Pa3IUBKH M 3aKOHOMEPHOCTH HX PEryIHpOBaHUS. 3aBUCHMOCTb
CKOPOCTH Pa3JIMBKH OT CEYECHHsI CINTKA, TEMIIEPaTyphl Ieperpesa u
CTEIEHH JIETHPOBaHUS CTaJIH.

23. Cr1oco0bI IToaYy MeTaula B KPUCTAIUIH3ATOP, X
JOCTOMHCTBA M HEJJOCTATKH, OCOOGHHOCTH MpUMeHeHus. Ponb
IIIAKO0OPAa3yIOMUX cMecel IPU HEMPEPHIBHOI pa3IuBKe U TPEOOBaHUS
K HHAM.

24. INepeuncnute OCHOBHBIE AE(EKTHI HENPEPHIBHOIUTHIX
3aroToBok. I1oapoOHO n310XkKHTE YCIO0BHS (POPMHUPOBAHHMS TPOJOIBHBIX
U [IOIIEPEYHBIX TPELINH, YKKUTE IPUINHBI UX BOSHUKHOBCHHUS.

25. [epeuncnnTe ocHOBHBIE IEe(EKTHl HENPEPHIBHOIUTHIX
3aroToBok. IToxpo0OHO H3T0XKUTE YCIIOBUS (POPMUPOBAHUS CETUATHIX U
NayKooOpa3HbIX TPELINH, YKaKUTE IPUIUHBI UX BOSHUKHOBEHHS.

26. [epeuncnnTe 0OCHOBHBIE IEe(EKTHl HENPEPHIBHOIUTHIX
3aroToBoK. [ToapoOHO M3IOKUTE YCTIOBUST OPMUPOBAHUS OCEBOM
XMMHYECKOH HEOJHOPOAHOCTH, YKKUTE IPUIMHBI €€ BOSHUKHOBEHUSL.
27. INepeuncnnte OCHOBHBIE 1e(EKTHI HENPEPHIBHOIUTHIX
3aroToBoK. [TogpoOHO M3m0XkHTE yCIOBHS (POPMHUPOBAHUS OCEBOH
PBIXJIOCTH U OCEBOM TPEIINHBI, YKAXKHUTE IPUYHUHBI UX BOSHUKHOBEHHS.
28. VYKaxuTe ri1aBHble (HaKTOPBI, ONpPEIEIIONH
MPOJOJDKATEIIFHOCTE 3aTBEPICBAHIS HETTPEPHIBHOINTOMN 3aTOTOBKH TIPH
ONTHMAJIBHBIX TEMIIEPATYPHBIX YCIOBUAX PA3IUBKHU.

29. UeM ompenensieTcsi MaKCUMalbHO JOMYCTUMas CKOPOCTh
BBITSITUBAHUSI 3aTOTOBKH?

30. Jaiite onpenenenne merauryprudeckoi mmae MHJI3.

31. JlaiiTe onpeneneHue TEPMUHY «TIIyOHHA JTyHKH KHAKOTO
METaJlIa» U PACCKAKUTE OT YErO OHA 3aBUCHT?

32. VYKaxkuTe OCHOBHbIE NapaMeTphl, OIPEAEIAIONINE CKOPOCTh
pas3IuBKH CTan! (T/MHH) 4epe3 OAUH PydeH.

33. YKakuTe OCHOBHbIE MapaMeTphl, ONpPeACTISIONIe
HNPOJOJKUTENBHOCTD PA3IUBKH TIIABKH.

34. UYro HEOOXOAMMO YUHWTHIBATh IPH BHIOOpE IHaMeTpa KaHayia
Pa3IMBOYHOTO CTaKaHa CTATbKOBIIA U IPOMKOBIIIA?

35. C Kakoi LeNbI0 NMPU HENPEPHIBHON Pa3IMBKE CTAIU

HCIOJIB3YIOT INOTrPY>KHBIC CTAKaHbI U 3allIUTHBIC pr6BI?




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

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOUCXOIMT MPH UCIIONB30BaHUH CICIYIOIINX 0053aTeIbHBIX (HOPM KOHTPOJIS:

1). BeimonHeHne U 3ammTa JOMAIITHETO 3aIaHus B BUJIE YCTHOTO OIpOca M0 KOHTPOIEHBIM BOIIPOCAM;

2). BemmonHeHHe KOHTPOIBHBIX paboT MO TeMaM Kypca B (hopMe KOMITBIOTEPHOTO TecTHpoBaHus. [IepedeHs Bompocos
KOMITBIOTEPHOTO TECTUPOBAHUS MPENCTABICH B ONHOMMEHHOM Kypce Ha maTdopme LMS Moodle.

ITpomerxyTouHas aTTecTarys o Y J[ ocyImecTBisIeTcs Py NCTIONB30BAHUH CIICITYIOIINX 00s3aTeNIBHBIX (OPM KOHTPOJIS:

1). DK3aMeH, KOTOPHIf MOXKET IIPOBOAUTCS B YCTHOH (hopMe 1o OrieraM, BKIFOUAIONIIM TEOPETUUECKHE BOIIPOCHI U 3a1a4H,
OXBaThIBAIOIIKE BCe pa3aenbl Y ]I, Wik B TECTOBOM (opMe Mo TECTOBBIM 3amanusM B cpene LMS Moodle.

Hioke nipencrasiieH oOpaser 3K3aMeHAIIMOHHOT0 OmIeTa.

MuHuCcTepCcTBO HayKU | BbIciero oopa3oBanus Poccuiickoit @enepaunu

(enepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHHs

«HanuoHnanbHbI# HccenoBaTenbCKuil TexHonornueckuit yauusepcurer «MUCBCy»

HOBOTPOULIKWI ®UITAAIT

Kadenpa meranaypruueckux TeXHONOTUI U 000pyI0BaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0

JucrumnnHa: «BHenednast 00paboTka M pa3nuBKa CTaI»

Hanpasnenue noarorosku 6akanaspos: 22.03.02 Metautyprust

IMpodwmre moaroroBku: «O6pabOTKa METAIUIOB TABICHUEM)

®dopma 00yUeHHs: OuHAas

®dopma npoBeICHNS SK3aMEHA: yCTHAs

1. ITpouecchl, MPOUCXOASIIIE BO BpeMs BBIITYCKA CTAIH U3 CTAJEIIaBUIBHOIO arperara, BbIAEPKKY €€ B KOBIIIE M Pa3JIuBKU.
2. Ilepednciute OCHOBHBIC y3JIBI MAIlIMHBI HETIPEPHIBHOTO JIUTHS 3ar0TOBOK. KprcTamm3arop: Ha3HaueHUE, KOHCTPYKIINH,
MaTtepua, CTOHKOCTh, [UIHHA B (hopMa IorepedHoro cedeHns. CoBpeMeHHBIE TpeOOBaHM K KOHCTPYKIIUN KPHUCTAIITH3aTOPOB.
3agaua. Berancnute TpebyeMoe koamuecTBO pyubeB MHJII3 miist pasnuBku cranu mapku Ct. 3cn u3 u3 280-T cTanepazaIuBOUYHOTO
KOBIIIA Ha 3arOTOBKY ceueHreM 220x1200 MM mpu cKopocTH BhITsTHBaHus 1,15..1,35 M/MUH 1 mioTHOCTH cTanu 7,8 T/M3.
ITponomKUTETPHOCTE PA3IMBKY IJIABKH HE TOJDKHA IPEBHIMIAaTh 60 MUHYT.

CocraBui:

notieHT Kadeapst MTuO A.H. lIlantoBasioB

TecTs! U1 5K3aMeHa reHepupytorcst cucreMoir LMS Moodle u3 6aHka TeCTOBBIX BOIIPOCOB U 3amaHuid. Tect cocrouT n3 18
TEOPETUYECKUX BOIPocoB (20 6anioB 3a MpaBWILHEIN 0TBET) U 4-X 3aaa4 (60 OanoB 3a MpaBUIILHEII OTBET). BpeMs mpoxoxkaeHus
TecTa OrpaHUYEHo - 35 MHUHYT.




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

1). Kpurepnu OIieHKH KOHTPOIBHBIX PaboT

«OTIMYHOY - 32 MOJIHOE OBJIAZICHHUE COZICP)KaHUEM y4eOHOro MaTepuaa, BiIaeHue OHATHIHHBIM annaparoM, yMEHHE pelaTh
MpaKTHYECKUE 33/1a41, IPaMOT-HOE, JIOTHYHOE U3JI0KCHUE OTBETA.

«XO0pOIIo» - €CITH CTYAEHT MOIHO OCBOMI y4eOHBIM MaTepHall, BIaieeT IOHATHHHBIM alllapaToM, OCO3HAHHO IIPHMEHSET 3HAHUS
JUISL pEILIeHHs IPAKTHYECKHX 3a/1a4d, TPAMOTHO M3JIaraeT OTBET, HO coAepkaHue ¥ (hopMa OTBETa MMEIOT HEKOTOPbIE HETOYHOCTH
«Y 1OBJICTBOPUTEIILHO» - €CIIN CTYACHT OOHapyXXHMBaeT 3HAHNE U IIOHMMaHUE OCHOBHBIX MOJIOXKEHUH y4eOHOro MaTepuana, Ho
M3JaraeT ero HeloJIHO, HeTIOCIeI0BaTEIbHO, IOMYCKaeT HETOYHOCTH B ONPE/ICIICHAE TOHATHI, B IPUMEHEHNH 3HAHUHN JUTS
pelIeHns MPaKTUIECKHX 3a7a4, He yMEeT J0Ka3aTelIbHO 000CHOBATh CBOM CY>KICHHS

«HeynoBneTBOPUTEIIBHOY - €CIU CTYICHT UMEET pa3po3HEHHBIE, OECCHCTEMHBIC 3HAHUS, HE YMEET BBIIEIATH ITIaBHOE U
BTOPOCTEIICHHOE, JOITyCKaeT OMINOKH B ONpEeIeHHE MOHATHH, HCKaXKaeT X CMBICT, OCCIIOPSIOYHO M HEYBEPEHHO H3JIaraet
MaTepuai, He MOKeT IPUMEHSTh 3HAHUS JUIS pelIeHIs IPaKTHIECKUX 3a/1a4; 3a MOJHOE He3HAHHUE W HETOHNMaHHe yaeOHOTo
MarepHala Wi 0TKa3 OTBE4aTh

2). Kpurepun OIeHKHN 3alIUTHI TOMAITHETO 3aJaHuUs B YCTHOH opme

«OTnmaHOY - paboTa COMEPKUT IPAMOTHO H3II0KEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OMIMOOK B pacuerax,
JIOTHYHBIM U NIOCIIEJ0BATENBHBIM H3JI0KEHHEM MaTepralia B IOSICHUTENbHOM yacTu. [1pu 3anuTe paboThI CTYIEHT MOKa3bIBaeT
rITyOOKHMe 3HaHUS BOITPOCOB TEMBI; CBOOOIHO ONIEPHUPYET pacUeTHBIMH JTaHHBIMH; JIETKO OTBEYAET Ha TIOCTABIICHHBIE BOITPOCHL.
«Xoportoy» - paboTa COTEPKUT TPaMOTHO M3IOKEHHYIO pacdeTHYI0 0a3y, XapaKTepHu3yeTcs OTCYTCTBHEM OIIMOOK B pacdeTax,
JIOTHYHBIM U MOCIIEJ0BATENBHBIM H3JI0KEHHEM MaTepralia B IOSICHUTENbHOM yacTu. [1pu 3anuTe paboThl CTYIEHT MOKa3bIBAaeT
3HaHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPyIHEHHI OTBEYACT Ha ITOCTABICHHBIEC BOIIPOCHI.

«Y 1OBIIETBOPUTEIILHO» - PA0OTa COIEPIKHUT PacueTHYIO 0a3y, XapaKTepH3yeTcs HAIMIHEM OTACIbHBIX OMMOOK B pacuerax. [Ipu
3aIIUTe CTYACHT IPOSBIISET HEYBEPEHHOCTD, TIOKA3bIBACT C1ab0e 3HAHUE BOIPOCOB TEMBI, HE 1AeT IOJIHOTO, apTyMEHTHPOBAHHOTO
OTBETa Ha 3aJJaHHbIE BOIPOCHI.

«HeynoBnerBopuTenbHO» - paboTa HE COIEPKUT pacdeTHYIo 0asy, He OTBeUaeT TPEOOBAHUIM, H3JIO)KEHHBIM B METOJHUCCKUX
YKa3aHUAX, IMEET 3HAUUTEIbHBIC ONTMOKY B pacderax. [Ipu 3ammre cTyIeHT 3aTpyJHAETCS OTBEYATh HA TOCTABICHHBIE BOIPOCH
0 TeMe, He 3HaeT TEOPHHU BONPOCA, IIPU OTBETE JOIMYCKAET CYIECTBEHHBIE OLIMOKH.

3). Kpurepnu 3aIuThl JOMAIIHETO 3a/1aHus B (POpMe TECTHPOBAHMS:

«OtmaHOY - nomydenue 6oinee 90 % 6aIoB 1O TECTy IPH BRIMOIHEHUH TECTa 33 PErIIaMEHTHPOBAHHOE BPEMs

«Xoporoy - noaydeHue ot 75 10 90 % 6a10B 1o TECTY NPH BHIIOIHEHUH TECTA 32 PErIaMEHTHPOBAHHOE BPEMsI

«Y IOBIIETBOPUTEIBHOY - ToTydeHne ot 50 10 75 % 6ainsioB 1o TeCTy NpH BHIIOIHEHHH TECTA 32 PEryIaMEHTHPOBaHHOE BPEMs
«HeynosnerBopuTensHO» - moaydeHne Menee 50 % 0amios mo Tecty

4). Kpurepuu OIEHKH 3K3aMEHa B YCTHOM (opme:

«OTAMYHO - CTYNIEHT JEMOHCTPUPYET CUCTEMHBIC TEOPETUICCKUE 3HAHUS, BIaJIEeT TEPMUHOJIOTHEH, JIENIAaeT apryMEHTUPOBAHHBIC
BBIBOJIBI U 00OOIIEHUS, TPUBOIUT IIPUMEPHI, TOKAa3hIBAET CBOOOIHOE BIIaJICHIE MOHOJIOTHYECKONH PEUYBI0 U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSOLIHNE BOTIPOCHL.

«XopoIoy» - CTYICHT IEMOHCTPUPYET MPOYHBIC TEOPESTHUCSCKHIE 3HAHHMS, BIIAJICET TSPMUHOIOTHEH, IeTaeT apryMEHTHPOBaHHbBIC
BBIBOJIBI U 00OOIIEHUS, TPUBOIUT IIPUMEPHI, HO TIPH 3TOM JIeTaeT HECYIIECTBEHHBIE OIINOKH, KOTOPhIe OBICTPO MCIIPABIISET
CaMOCTOSTEIBHO MITH MPU HE3HAYUTEIBHOM KOPPEKIUH MPEIOIaBATEIICM.

«Y IOBJICTBOPUTEIBHOY - CTYACHT IEMOHCTPUPYET HErTyOOKHE TEOpETHIESCKIE 3HAHUS, TIPOSBIET cliabo copMHUpOBaHHEIC
HaBBIKY aHAJIM3a SBJICHUH U TPOIIECCOB, HEIOCTATOYHOE YMEHHE JISNaTh apryMEHTUPOBAHHBIC BEIBOIBI H IPUBOJIUTH IPUMEPHI,
MOKAa3bIBAET HE JOCTATOYHO CBOOOTHOE BIIaIEHHE TEPMHUHOJIOTHEH, JOTMYHOCTHIO U TTOCIEIOBATEIbHOCTHIO H3TI0KEHUS, IENaeT
OLIMOKH, KOTOPBIE MOXKET HCIPABHUTH TOJIBKO MPH KOPPEKIUH MPEIIOIaBATEICM.

«HeynoBIeTBOPUTEIHHOY - CTYJCHT IEMOHCTPUPYET HE3HAHUE TEOPETUICCKUX OCHOB MPEIMETa, HE YMEET JeIaTh
apryMeHTHPOBaHHBIE BBIBOJIBI M IPUBOIUTH MPUMEPEI, HE BIAJIEET TEPMUHOJIOTHEH, IPOSIBISIET OTCYTCTBHE JIOTHYHOCTH U
MOCJICIOBATEIbHOCTHIO H3JI0KEHHS, IENIAeT OMIHOKH, KOTOPBIC HE MOXKET HUCIIPABHUTH JAXKE IIPU KOPPEKIIUH IPEToJaBaTeIIeM.

5). Kputepun oneHkH 5k3amMeHa B popMe KOMIIBIOTEPHOTO TECTHPOBAHUS:

«OtmaHOY - omydenue 6omee 90 % 6aIoB 1O TECTy IPH BRIMOIHEHUH TECTa 33 PErIIaMEHTHPOBAHHOE BPEMs

«Xoporoy - noaydeHue ot 75 10 90 % 6a10B 1o TECTY MPH BHIIOIHEHUH TECTA 32 PErIaMEHTHPOBAHHOE BPeMsI

«Y IOBJIIETBOPUTEIBHOY - TToTydeHue ot 50 10 75 % 6ainsioB 1o TeCTy IpH BHIIOIHEHHH TECTA 32 PEryIaMEHTHPOBaHHOE BPEMs
«HeynosnerBopuTensHO» - moxydeHne Menee 50 % 0amios mo tecty

6. YHEBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3armaBue Bubnuoreka W3natenscTBO, TOA, 71 aApec
J1.1 |Kynpun B.A. Teopus u TexHOIOIrUA M.: "Mup", OOO "U3znatensctso ACT",
MPOM3BO/ICTBA CTAIH: Y YeOHUK 2003,
JUTS By30B




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI1.2 | AB.Hedenos, Marmnsl U arperaTsl H® HUTY «MUCuC», 2014,
H.A.YUnuyeHes, HEMPEPBIBHOTO JINTHS http://elibrary.misis.ru; www.nf.misis.ru
N.Allyp 3aroTOBOK : YYEeOHHK
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTODBI, COCTABHTEIH 3arnaBue Bubnmoreka W3patenbcTBO, rof, 371. aapec
JI2.1 | CmupnoB A.H., HenpepriBHast pa3iuBka cTaiu: Honeuxk: [JonHTY, 2011,
Ky6epckwuii C.B., Y4eOHuK
IlIrenan E.B.
6.1.3. MeTtoanueckue pa3padoTKu
ABTOPBI, COCTAaBUTEIIH 3arnaBue bubnmorexa W3maTenscTBO, TOA, 311. agpec
JI3.1 |anoBanos A.H. Pacuer nmapamerpoB Hogotpounx: HO® HUTY "MUCHUC",
HETIPEPHIBHOH Pa3INBKH CTAIH! 2025, https://lib.msk.misis.ru,
METOAWYECKUE YKa3aHUs IS https:/nf.misis.ru
BBITIOJTHEHUS! TOMAIITHET 0
3aJIaHUsT/KOHTPOIBHOM PabOThI
no aucuuiuinee "BaeneuHast
00paboTKa ¥ pa3IuBKa cTaan"
Juts OaKasaBpOB HATIPABIICHUS
22.03.02
"Mertamnyprus" (mpoduis "
O6paboTka METaIOB
nasieHreM" )Bcex Gopm
o0yueHus
JI3.2 |Illamosanos A.H. Bueneunas o6paboTka u Hosotpounk: HO HUTY "MUCHUC",
pas3uBKa CTAJIH: 2025, https://lib.msk.misis.ru,
METOIMYECKUE YKAa3aHH IS https://nf.misis.ru
NPAKTHYCCKUX 3aHATHIA U
CaMOCTOSITENILHOM padoThI
0akaaBpOB IO HATIPABJIICHUIO
22.03.02 "Metammyprus" .
(mpoduns "O6paboTKa
METaJIJIOB J]aBJIeHuEM") Bcex
(hopm oOyueHHs
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
52 |HOB HUTY "MUCuC" www.elibrary.ru
73 | Poccuiickas HaydHas 2IEKTPOHHAS OHOIMOTEKA www.elibrary.ru
6.3 IlepeueHnb MPOrpaMMHOTO 0DecedeHUst
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 |Zoom
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO ecCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenune OcuHarienne
212 VYueOHas  ayaumropus i1 3aHATHH | Kommekr  ydeOHON  mebemm  Ha 44 wMmect A
JIEKITAOHHOTO THIIA, MPaKTUIECKUX | OOydJarommxcs, |  CTallMOHAPHBI  KOMIBIOTEp LIS
3aHATHI MPENoaBaTeNs C BBIXOJAOM B HHTEPHET, MPOEKTOp, dKpaH
HACTCHHBIH, JIOCKa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.

217 VYueOHas mabopaTopus Kommurekr  yueOHOM wMebemm Ha 10 MecTt A
00yYaromuxcsl, METAUIMYECKHAd CTEeHJ, CTelaX TOA
00pasLbl 900*500*2000, BECHI nabopaTopHsbie
TEeXHUYECKHUE, MaKeT JOMEHHOTO nexa, MaKeT

MapTEHOBCKOI'O 1I€Xa.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA




OcBoeHMe TUCIMIUIMHBI MPEAToiaraeT Kak MpoBeleHne TPAAUIHOHHBIX ayJUTOPHBIX 3aHATHH, TaK U pabOTy B DJIEKTPOHHON
nHpopMaImoHHo-oopazoBaTenbHoit cpene HUTY MUCHUC (BUOC), 4acThio KOTOPOI HEMOCPEACTBEHHO MPEAHA3HAYCHHOMN TSI
OCYIIECTBIICHHUS 00pa30BaTEIFHOTO MpoIlecca ABIETCS IEKTPOHHBIN o0pa3oBaTenbHEI pecype LMS Moodle.

PexoMenanun no ycremnrHoMy 0CBOEHHIO Kypca B TPaAUIIMOHHOM (opMme.

JI71st yCIIeIHOro yCBOCHHS TEOPETHUECKOr0 MaTepralia HEOOX0MMMO PETYJIIPHO NOCEIATh JIEKIUH, TIEPEeUNTHIBATH JTEKIIMOHHBIH
MaTepual, 3HaYNTeNbHOe BHIMAaHHE YISIATh CAMOCTOSTEIBHOMY H3Y4YE€HHIO TUCTIATUIIHBL

IIporpaMma TUCIUIIIMHBI BKJIFOYAET JIEKI[HOHHBIC U IPAKTUYECKHE 3aHATHS , BBIOIHEHUE JOMAIIHETO 3aJaHus.

JlomariHee 3a1aHMe OTAMYAETCA 3HAYUTENbHBIMU 3aTPaTaMK BPEMEHH U TPeOyeT OT CTyAeHTa 3HaHH JIEKIIMOHHOTO MaTepHuara,
METOIMYECKNX YKa3aHHH 110 BEITIOIIHEHHUIO 3aaHMs U OONBIIOr0 BHUMAHUS. B CBSA3M ¢ 3THM, IPH IUITAHWPOBAHUH CBOSH
CaMOCTOSTETBHON pabOTHI BaM CIEAyeT YIUTHIBATE, UYTO MPOITYCK JICKIIMOHHBIX 3aHATHH U HEBHUMATEIHHOE OTHOILICHHE K
U3YYEHUIO METOJUYECKUX YKa3aHUI CyIIECTBEHHO OCIOKHUT BHINOIHEHHE IOMAITHET0 3aaHHs.

IToaroToBka K BBIIOJIHEHUIO JOMAIIHETO 3a/IaHUS 3aKIII0YAETCS B U3Y4EHUU COOTBETCTBYIOIINX METOAMYECKUX YKa3aHUH 1
CTaHIAPTOB MO 0(hOpMIIEHHIO PabOThI. 3aJaHNe BBIIACTCS HA 2 Hellelle ceMecTpa, CPOK CAadu Ha poBepKy - 10 Hemes.
Koncynprammu no Bonpocam, CBI3aHHBIM C BBIOJIHEHHEM JIOMAIITHETO 33aHHsI IPOBOJSTCS 10 COTIACOBAHUIO C TIPENoaBaTereM,
BEYLIUM JUCLHUIIMHY, B COOTBETCTBUH C PACITHCAHHUEM.

OdopmIteHHOE B COOTBETCTBHH CO CTaHIApTaMH JOMAIIHEee 3aaHue caaeTcs Ha Kadeapy MeTaLTyprH9eCKUX TeXHOJIOTHH 1
obopynoBanus. [IpaBUIEHO BBITIONHEHHAS paboTa JOMyCKaeTCs K 3aIlUTe, KOTOpast IPOBOIUTCS B YCTHOH (hopMe Ha 3a4eTHOH
HeJee.

YyacTHe B IPaKTHYECKHX 3aHATHAX TPEeOyeT OT CTYACHTOB BBICOKOH CTEIICHH CaMOCTOATEIBHOCTH U CIIOCOOCTBYET Ooliee
TITyOOKOMY OCBOCHHIO TEOPETHIECKHX ITOJIOKEHNH N MX MPAKTHYECKOr0 HCIONIB30BaHMs. Ha IpakTHIecknx 3aHATHAX CTYICHTHI
HOJ PYKOBOACTBOM IPETO/IaBaTeNs BEIIOIHSAIOT PACYeTh! CTaNCIIaBIIIBHBIX IIPOIIECCOB, a MOIyYeHHBIE PEe3yIbTaThl COIOCTABISIOT
C peanbHBIMH MPOU3BOACTBEHHBIMY BETHYHHAMU.

IMToaroToBka K 3K3aMeHy 10 AUCIHIUIMHE 3aKII0YACTCs B M3YIEHUH TEOPETHYECKOI0 MaTepHaa 110 KOHCIIEKTaM JISKITHH,
HUCTOYHHMKAM OCHOBHOM U JJOTIOJTHUTEIILHOM INTEPATYPEIL.

UYro6b! BaM OBLIO HHTEpECHEE U3y4aTh METAILTyprUdecKie JUCIUILIHHBL, IPOCIEXKUBATh UX B3aUMOCBSI3b C Ballleil
CIIENNANBHOCTBI0, HEOOXOMMO ITOCTOSHHO PAaCHIMPATH CBOM KPYro3op, B 4eM OOJBIIYI0 TOMOIb MOXKET OKa3aTh IIEPHOINUECKast
mureparypa: )xypHaisl «M3BecTust By30B. UepHas Metamryprus», «Metamtypr» 1 «CTaiby.

PexoMeHaaImu o 0CBOCHUIO AUCLUILUIMHBI B AUCTAHIIMOHHOH ()OpMe IOCPEICTBOM 3JIEKTPOHHOI HH(OPMAILMOHHO-
obpazoBarenbHoit cpensl HUTY MUCHUC (OUOC), 9acThio KOTOPOH HEMOCPEACTBEHHO MPETHAZHAYCHHOM JJIs1 OCYIISCTBICHHS
00pa30oBaTeNbHOrO Mpoliecca SBISETCs IEKTPOHHBIN 00pa3oBaTensHbI pecype LMS Moodle.

LMS Moodle ucnosnp3yercst MpenMyLIeCTBEHHO Ul aCHHXPOHHOTO B3aUMOJIEHCTBUS MEXKly YUaCTHUKaMU 00pa3oBaTeNbHOIO
npolecca NoCpencTBoM ceTH «HTepHeT».

Uto0bl 3 PEKTHBHO NCTIONB30BaTh BO3MOXKHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH AUCIUITINHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, Ul 4ero cleayeT MepeiiTy o CChUIKE, BBIIaBaeMOi COTPYIHHKAMH JeKaHAaTa UK
nperogasarenaeM. JIOTHH 1 Tapoib JUIst pETHCTPALMU U paboTe ¢ KypCOM COBIAJaeT C JIOTMHOM M apoJieM OT JIMYHOTrO KaOuHeTa
HUTY MUCUC;

2)B pyOpuke «B Hagam0» 03HAKOMUTBCS C COAEPKAHUEM Kypca, BOIIPOCAMH IS CAMOCTOSTENBHOM ITOJATOTOBKH, YCIOBHAMH
JIOITyCKa K aTTecTaluu, popMoi MpOMEXyTOUHON aTTecTalnu (3a4eT/sK3aMeH), KpUTEPUSIMH OLIEHUBAHUS U JP.;

3)B pyOpuke «Momynn», 3aX0/1sl B COOTBETCTBYIOIHE PA3/Ieibl H3yyaTh yueOHbIC MaTepHaIIbl, pa3MEILCHHbIC IIpenogasareneM. B
T.4. TTOJB30BATECS JINTEPATYPOii, PEKOMEHIOBAaHHOM IperoaBaTeeM, Iepexo s 10 CChUTKaM;

4)B py6puke «bubaroTEKa» BO3MOXKHO MOAOUPATH IS BBIITOTHEHUS IMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, JIOMAIITHHAE PAOOTEHI,
KypCOBbIE PabOTBI/TIPOEKTHI) JTUTEPATYPY, pasmeniennyo B 9bC HUTY MUCHUC,

5)B pyOpuke «3a1aHusD» HY)KHO O3HAKOMHTECS C COJCpKaHUEM 3a/IaHMs K MMCBMEHHOH paboTe, CpOKaMHt CadH, KpUTCPHIMH
OLICHKU. B ycTaHOBIEHHBIE CPOKH BBIITOIHUTH PabOTy(bI), MOATPY3HUTH 31€Ch K€ IS MpoBepkH. Ecii paboTa comepKUT pHCYHKH,
(hopMyIIBI, TO C LIENBIO COXpaHEeHUs! GOPMAaTUPOBAHUS €€ HY>KHO OArpykath B pdf ¢popmarte.

Pabota, noarpy»xaemas Juist IpOBEPKH, JIOJKHA:

- coZieprKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO 9acTh, 3aKIIIOUYCHHE, CIINCOK HCTOYHUKOB,
HpUIIOKEHHS (TIPH HEOOXOIUMOCTH);

- ObITh 0()OpMIICHA B COOTBETCTBHHU C TPEOOBAHUSIMHU.

ITperoaBaTens B TEUEHHE YCTaHOBICHHOTO CPOKa (He OoJee ecsTH THEH) mpoBepsieT paboTy U pa3MenaeT B KOMMEHTapHAIX K
3aJaHUIO PEIeH3UI0. B Hell OH yKa3bIBaeT Kak IOJIOKUTEIBHBIE CTOPOHBI paOOTEHI, TaK 3aMe4aHHs. [Ipyu HaIWIHUu B perieH3un
3aMeYaHUi U peKOMEeHIAIHii, HY’>KHO BHECTH MOMPABKU B paboTy, HOATPY3UTH €€ 3aHOBO sl TOBTOPHOI mpoBepku. [Ipu aToM
BaXKHO CIICANTD 33 CPOKAMU, B TEUEHHE KOTOPBIX JOJKHO OBITh BBHIIOJIHEHO 3a/anue. [Ipy HapylnieHHH CPOKOB, yKa3aHHBIX
Tpero/iaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOICHNE 0 HapyIICHHH CpoKoB. [To
OKOHYAHUH CEMECTpa MOATPY3UTh PaboTy He MOIyIHTCS;

6)B pyOpuke «TecTb» MpoiiTH TeCTOBbIE 3a/1aHUs, OCBOUB COOTBETCTBYIOIUI MaTepua, pa3MeleHHbIH B pyopuke « Momyny;
7)B pyOprKe «OIEHKI» OTCIEKNUBATH CBOIO yCIIEBAEMOCTH;

8)B pyOpuke «OOBABICHUD YUTATH OOBSIBICHHS, pa3MeIlacMble IPENoAaBaTeNIeM, 1aBaTh 0OPATHYIO CBA3b;

9)B pyoOpuke «O0Cy)IeHU» CO3/1aBaTh 0OCY>KAEHUS U y4acTBOBATh B HUX (00CYKIAr0TCs 00IINE MOMEHTHI, BHI3BIBAIOIINE
BOIPOCHI y OOJBIIMHCTBA IPyNIbl). JlaHHas pyOpHKa TakxKe MOXKET ObITh NCIIONb30BaHa JJIsl B3AUMHOMN ITPOBEPKH;

10)IpoSBIATE PETyIIpHYIO aKTHBHOCTH Ha Kypce.

[IpenMymiecTBEHHO Il CHHXPOHHOTO B3aUMOJACHCTBUS MEXIY YIaCTHUKaMU 00pa30BaTeIbHOIO MIPOLecca IMOCPEACTBOM CeTU
«HTepHET» HCHONB3yeTCs cucTeMa BucokoHpepenicBa3n Microsoft Teams (MS Teams) unu Zoom. BapuaHT ucmnons3yeMoit
cucrembl BKC ykaspiBaet npenonaBatesnb. UTOOH! ITOJTHOIIEHHO HCIIOIB30BATH €I0 BO3MOXXHOCTH HYKHO YCTAHOBUTH NIPHIIOXKEHHE
BKC na nepconanbsHbIi KoMITbIoTep U/uimn TenedoH. CTapocTaM HyKHO co31aTh rpymry B MS Teams uiu noryduTsh
UAECHTU(PHUKALNOHHBINA HOMep KoH(pepenuuu B Zoom. Cucrema BKC no3Bonser:




- CIyLIaTh JIEKLUHY;
- paboTaTrh Ha MPaKTUYCCKUX 3aHATHUIX;

- OBITH Ha CBSI3M C ITPEIo/IaBaTelieM, 3a/1aBasi My BOIPOCHI HJIM OTBEYasl Ha €T0 BOIIPOCHI B OOIIIEM JaTe.

IIpu npoBeneHNN 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOH KaMepOH.
HckntodyeHne — ecity MpernoiaBaTellb MOIPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIET0BbIE (DOTO.




