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1. HEJIX OCBOEHUSA

1.1 | [1oAroTOBUTH BBITYCKHUKOB K ITPOM3BOJCTBEHHO-TEXHOJIOTUYECKON NeSTeIbHOCTH, CBI3aHHOM ¢ AKCIUTyaTanuen
arperaToB 10 BHENEUHOW 00pabOTKe U pa3IMBKE CTalIH.

1.2 | I3yunts TeopeTHdecKUue OCHOBBI BHEMIEUHOI 00pab0TKU U HEIIPEPHIBHON Pa3IUBKH CTANH, 00ECIIeUNBAIOINE TOTYICHHIE
KaueCTBEHHBIX 3aTOTOBOK C MHHMMAaJIbHBIMH SHEPro3aTpaTtaMy U BO3JCHCTBUAMH Ha OKPYXKAIOIIYIO Cpey.

1.3| OcBouTth (HU3MKO-XUMHUYECKHE, TEPMOINHAMUYECKHE, TEIUIOBBIE, YCa0UYHbIE, JIMKBAUOHHBIE, MEXaHUYECKUE U JP.
MIPOIIECCHI, ONPECIIAIONINE YCIOBHS TOATOTOBKH JKUKOTO METaJlIa K pa3ivBKe U (OPMHUPOBAHUE KAYSCTBEHHOM
HENPEPHIBHOIMTON 3aTOTOBKH.

1.4 | 3y4nTs OCHOBHBIC BHBI 000OPYIOBAHUS IJIs1 BHETICYHON 00PaOOTKH M Pa3iIMBKH CTAIIH.

1.5| Hayuuts OocHOBaM BBIOOpaA U pacueTa OCHOBHBIX TEXHHUYECKHX U TEXHOJIOTHUECKUX MapaMeTpOB BHEMIEUHOM 00pabOTKHU U
HETIPEPBIBHON Pa3iIMBKU CTANH.

1.6 Cq)OpMI/IpOBaTL CIIOCOOHOCTH BHUJICHUA l'[pO6J'I€M U TCHACHIIUN Ppa3BUTHA COBPEMCHHOI'O CTAJICIINIaBUJIBHOTO IPOMU3BOACTBA
" ONIpeACIICHUA OCHOBHBIX TCXHUYCCKUX TmoKa3aTesiei pa6OTBI MCTAJUTYPIUUCCKUX arperaTtoB, UCIIOJb3YCMbIX IJISA
Ppas3iMBKU CTAJIN.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI

Biox OIT: b1.B.IB.06

. €00BaHHUA K NpeJIBaPUTENbHON MOATOTOBKE 00y4al0Ierocs:
21 Tped 0

2.1.1 | OcHOBBI TEXHONOTHYECKUX TporieccoB OM]]

2.1.2  |IInaHupoBaHUE 3KCIIEPUMEHTA

2.1.3 |Merannyprudeckue TEXHOJIOTUH

2.1.4 | KypcoBas HaydHO-HCCIeI0BaTeNbCKas padoTa (JacTth 1)

2.1.5 |KypcoBas HaydHO-HCCIeI0BaTeNbCKas paboTa (JacTh 2)

2.1.6 | TexHOJOTHH IIPOM3BOACTBA COPTOBOTO IIPOKATA

2.1.7 | OcHOBBI IPOU3BOACTBA COPTOBOTO MPOKATa

2.1.8 | TexHonoruu npou3BOACTBA JUCTOBOTO TIPOKaTa

2.1.9 | OcHOBBI IPOU3BOACTBA JHCTOBOTO IIPOKAaTa

2.1.10 | MeTo/pI ONTHMHU3AIUH MTPOIIECCOB 00PAOOTKN METAIIIIOB aBJICHUEM

2.1.11 | Meroabl ONTUMH3AIMH TEXHOJIOTHYECKIX MPOIECCOB

2.1.12 | Texnonoruu riry0OKoO# repepadOTKA METAIIIIOB

2.1.13 | TexHONOTUHU POM3BOICTBA METAIIIONU3ICITHIA

2.2 JucmnianHbl (MOXYJIN) U NPAKTHKH, 1J18 KOTOPHIX OCBOEHUE JAHHOM TUCHUTIIINHBI (MOAYJIs) HE0GX0UMO KaK
NpemecTByONIee:

3. PE3YJIBTATHI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHU
KOMIETEHIIUSIMHA

IIK-2: Cnoco6en pa3padaTbIBaTh TEXHOJOTHYECKHE NMPOLecChl 00padOoTKU MeTANI0B JaBJIeHHEM, OCYLIEeCTBISATh KOHTPOJIb
HX BBINOJHEHHUS U pa3padaTbiBaTh PEKOMEHIAIMYU M0 MPeAyNpPe:KIeHUI0 U YCTPAHEHHIO 1e(eKTHOCTH NPOLYKIIMT

3HaThb:

ITK-2-31 BausiHmIe TeXHOJIOTHYECKUX TTAPaMETPOB Pa3IMBKH M KOHCTPYKTHBHBIX 0COOCHHOCTEH pa3MBOYHOTO 000PYJOBAaHHS Ha
TEXHUKO-9KOHOMHYECKHE NI0KA3aTENIN IIPOU3BOACTBA CIUTKOB U HEIPEPBIBHOIUTBIX 3aT0TOBOK

IK-4: CnniocoGeH BBINOJHATH OT/IeJbHbIE 3TANbI HAYYHO-MCCJIe10BaTeIbCKUX U IKCIIEPMMEHTAIbHBIX Pa6oT B 00J1aCTH
00padoTKH MeTALJI0B JaBJIeHHEM

3HaTh:

[1K-4-31 YcrpoiicTBO, MpUHINT JSHCTBUS U IIPABHIIA 3KCILTyaTAI[H TEXHOJIOTHYECKOTO 000PYXOBAHUS IS IPOU3BOJICTBA
HETIPEPHIBHOJIUTHIX 3aTOTOBOK

MK-5: CnocoGeH onpeaeiTh TEXHUKO-)KOHOMHYECKHE MOKA3aTeH MPOIeccoB 06PaGOTKH METAJLIOB IaBJIeHHEM,
MPOBOTUTH aHAIN3 IPPEKTUBHOCTH TEXHOJIOTHYECKUX MPOIECCOB U Pa3padaThiBaTh MPEIJI0KEHUS 0 UX
COBEPLICHCTBOBAHMIO

3HaTh:

ITK-5-31 TexHoJ0THYECKUE OCHOBBI PA3JIMBKU CTANIM U IPUMEHsIEMOE 000pyI0BaHHE

IIK-6: Cnnoco6eH 000cCHOBAHHO BHIOMPATh U UCIO0JIL30BAaTh HOBbIE IM(PPOBbIE TEXHOJIOTHH [IJIS1 IOBbIIIIEHUS
3(peKTUBHOCTH NPOLECCOB MOJYUYECHUS YEPHBIX METAJIOB

3HaThb:

ITK-6-31 Bo3MoxHOCTH HH(POBEIX TEXHOJIOTHH 1 CITOCOOBI HX IPUMEHEHUS [UIS aHa3a 3 (EeKTHBHOCTH IPOIECCOB




TMPOU3BOJACTBA CJIUTKOB U HENPEPHIBHOJIUTLIX 3arOTOBOK

IIK-2: Cnoco6en pa3padaTbIBaTh TEXHOJOTHYECKHE NMPOLecChl 00padOTKU MeTANI0B JaBJIeHHEM, OCYLIEeCTBISATh KOHTPOJIb
HX BBINOJHEHHUS U pa3padaTbiBaTh PEKOMEHIAIMYU M0 NPeAYyNpPe:KIeHUI0 U YCTPAHEHHIO 1e(eKTHOCTH NPOLYKIIMT

Ymerh:

ITK-2-Y1 AHanmm3upoBaTh U COBEPIIEHCTBOBATH TEXHOJIOTHUECKHE ITPOIIECCH TPOU3BOICTBA HEMPEPHIBHOINUTHIX 3aTOTOBOK C
HCTIONIB30BAaHUEM COBPEMEHHOTO PAa3IMBOYHOTO 000PYAOBAHUS

IK-4: CniocoGeH BBINOJHATH OT/IeJbHbIE 3TANbI HAYYHO-MCCJIe10BaTeIbCKUX U IKCIIEPMMEHTAIbHBIX Pa6oT B 00J1aCTH
00padoTKN MeTAI0B 1aBJIeHHEM

Ymerh:

[TK-4-Y1 OcymmecTBIATh TEXHOJIOTHIECKHH IIPOIIECC TPOM3BOACTBAHETIPEPHIBHOINTEIX 3aTOTOBOK C YIETOM 0COOEHHOCTEH
000pynoBaHus U TpEOOBaHUN K Ka4eCTBY MPOIYKLIUH

MK-5: CnocoGeH onpeaeiTh TEXHUKO-)KOHOMHYECKHE M0KA3aTeH MPOIeccoB 06PaGOTKH METAJLIOB IaBJIeHHEM,
MPOBOTUTH aHAIN3 IPPEKTUBHOCTH TEXHOJIOTHYECKUX MPOIECCOB U Pa3padaThiBaTh MPEII0KEHUs 0 UX
COBEPLICHCTBOBAHMIO

YMmeThb:

[TK-5-Y'1 AHanu3upoBaTh TEXHOJIOTHIO PA3TUBKU CTAIIN

IIK-6: Cnnoco6eH 000cHOBAHHO BHIOMPATh U UCIOJIL30BATh HOBbIE IM()POBbIE TEXHOJIOTHH [IJIS1 IOBbIIIEHUS
3(peKTUBHOCTH NPOLECCOB MOJYUYECHHS YEPHBIX METAJIOB

Ymers:

I1K-6-Y1 AHaJ'[I/ISI/IpOBaTL TCXHOJIOTMYCCKHUE MTPOLICCChI NPONU3BOJACTBA HEIPEPBIBHOJUTBIX 3aI'OTOBOK CTATUCTUICCKUMHU MCTOAaAMHU

IIK-2: Cnoco6en pa3padaTbIBaTh TEXHOJOTHYECKHE NMPoLecchl 00padOoTKU MeTANI0B JaBJIeHHEM, OCYLIeCTBISATh KOHTPOJIb
HX BBINOJHEHHUS U pa3padaTbiBaTh PEKOMEHJAIMYU N0 MPeAYNPeKIeHUI0 U YCTPAHEHHIO 1e(eKTHOCTH NPOAYKIMHT

Baanern:

[1K-2-B1 MeTtoaukoii ornrpeaeneHns ONTHMAIBHBIX KOHCTPYKTHBHBIX ITApaMETPOB Pa3IMBOYHOTO 000PYIOBAaHHS IS POU3BOJICTBA
HENPEPHIBHOJIUTBIX 3aT0TOBOK

IIK-4: Cnioco0eH BBINOJHATH OT/eJbHbIE 3TAllbl HAYYHO-HCCJIe10BaTeIbCKUX U IKCIIEPMMEHTAIbHBIX Pa6oT B 00J1acTH
00padoTKH MeTANJI0B 1aBJIeHHEM

Baanern:

[1K-4-B1 Metogamu pacdeTa ONTHMAaIbHBIX TapaMETPOB PA3IUBKHU CTAH C yYETOM 0COOEHHOCTEH 000py10BaHHs B TpeOOBaHMIA K
KauecTBY NPOAYKIIHH

IIK-5: Cnoco6eH onpenesiTh TEXHUKO-IKOHOMHYECKHE MIOKA3aTeJ N MPOIeccOB 06Pa00TKH METAJLIIOB IaBJIeHUEM,
NMPOBOANTDH aHATU3 3¢ (PEeKTHBHOCTH TEXHOJIOTHYECKHX MPOIECCOB H Pa3padaThIBATh MPEIIOKEHHS M0 NX
COBEPIIEHCTBOBAHUIO

Baanern:

[TIK-5-B1 Metopgamu perynupoBaHusi poiiecca pa3iuBKH CTaIN

ITK-6: Cnoco0eH 000CHOBAHHO BHIOUPATH M MCII0Jb30BATh HOBbIe IM(POBbIE TEXHOJIOTUH VISl IOBBILICHUS
3¢ (PeKTHBHOCTH NMPOLECCOB MOTYyYeHUS YePHBIX MeTAJI0OB

Baanern:

ITK-6-B1 HaBbikaMu mpuMeHEHHs TH(POBBIC TEXHOJIOTHH TSI HOBBIIEHHUS () (hEeKTHBHOCTH IIPOIIECCOB
[IPOU3BOJCTBAHEIIPEPHIBHOIUTBIX 3aT0TOBOK

4. CTPYKTYPA U COJEPKAHUE

Kox HaumenoBanue pasaenoB u | Cemectp | YacoB | ®opmupyemsle | Jiuteparypa | Ilpumeuanne KM Boinosn
3aHATHSA TeM /BHJ 3aHATHS/ / Kype HHIUKATOPBI H JJI. semMble
KOMIeTeHI Uil pecypcebl padoTsI

Pazgen 1. Tema 1
Bueneuynas 06padoTka
cragu. Packuciienue,
aerasanusi U
Moau(pHUIPOBaHUeE CTATH B
KOBIIIE




1.1 TpeboBaHUS K KaYECTBY [K-5-31 TIK-5- J1.1 KMLK
pazIMBacMOM CTallu. V1 IIK-5-B1 JI1.2J12.1J13. M10
Packucnenue, nerazanus u [TK-2-31 ITK-2- 1J13.2
MOJTUGHUIUPOBAHKE CTAJIH B V1 IIK-2-B1 D152 53
kogiie /JIek/ TIK-4-31 TIK-4-

V1 IIK-4-B1
TIK-6-31 TIK-6-
v1

1.2 PacueTsl pacKucieHHs CTaIu TIK-5-31 TIK-5- J1.1 KMIL,K
DIyOuHHBIM criocooom /TIp/ Y1 T1IK-5-B1 | JI1.2J12.1J13. M10

[TK-2-31 IIK-2- 1J13.2
V1 [K-2-Bl 212233
[1K-4-31 I1K-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
Vi
1.3 CamocTrosTenbHast paboTa 1o TIK-5-31 IIK-5- J.1 KM1,K
teme 1 /Cp/ V1IIK-5-B1 | JI1.2J12.1JI3. M10
TIK-2-31 TIK-2- 1J13.2
V1 [IK-2-Bl 212233
[1K-4-31 I1K-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-
Vi

1.4 KontpospHas pabota 1o Teme ITK-5-31 IIK-5- J.1 KM1,K
1 B popme KOMITBIOTEPHOTO V1 IIK-5-Bl JI1.2J12.1J13. M10
tectupoBanus /IIp/ [K-2-31 TIK-2- 1J13.2

V1 [IK-2-Bl 212233
[1K-4-31 I1K-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-
Vi
Pa3gen 2. Tema 2
BHeneunas o6pabdoTka
craiau. JlerupoBanue,
ycpeaHeHmue,
padpuHupoBaHue U
BaKYyMHPOBaHUe

2.1 Bueneunast 06paboTka craim. [K-5-31 TIK-5- J1.1 KM2,K
JlerupoBanue, ycpeaHeHue, VI1IK-5-B1 | JI1.2J12.1J13. M10
papuHUpOBaHHE U [TK-2-31 IIK-2- 1J13.2
BaKyyMHpOBaHHe cTany /JIek/ V1IIK-2-Bl 012233

T1K-4-31 TIK-4-
V1 I[IK-4-B1
[TK-6-31 I1K-6-
V1

2.2 Pacuetsl mo TIK-5-31 TIK-5- J1.1 KM2,K
U1aK00Opa30BaHUIO U V1 IIK-5-B1 JI1.2J12.1J13. M10
YIAIECHUIO BPETHBIX [TK-2-31 ITK-2- 1J13.2
MpUMecel MpH KOBILIEBOM V1 IIK-2-B1 2122 323
obOpaboTke TTK-4-31 ITK-4-

CTaJINPACKUCIICHUS VY1 IIK-4-B1
cramu /TIp/ [TK-6-31 IIK-6-
v1

2.3 CamocrosTenpHas paboTa 1mo TIK-5-31 IIK-5- J.1 KM2,K
Teme 2 /Cp/ V1 T1IK-5-B1 | JI1.2J12.1J13. M10

[TK-2-31 IK-2- 1J13.2
V1 [K-2-Bl 213233
TIK-4-31 TIK-4-
V1 IIK-4-Bl
TIK-6-31 TIK-6-

Vi




24 KonTponsHas pabota 1o teme 1 [K-5-31 TIK-5- J1.1 KM2,K
2 B (hopMe KOMITHIOTEPHOTO V1 IIK-5-B1 JI1.2J12.1J13. M10
TectupoBanus /I1p/ I1K-2-31 IIK-2- 1J13.2

V1 [K-2-Bl 212233
IIK-4-31 TIK-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
A
Paszgen 3. Tema 3
OcCHOBHBIE I10JI03KEeHHS
TEOPUM KPUCTAJLIM3AINU

3.1 OCHOBHBIE TIOJIOKEHUS 2 TIK-5-31 ITK-5- JI1.1 KM3,K
TEOpHH V1 1MK-5-B1 | JI1.2J12.1J13. M10
KpucTamu3anuu /Jlex/ ITK-2-31 IIK-2- 1J13.2

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

32 Pacuersr nuaamuky n 4 TIK-5-31 ITK-5- JI1.1 KM3,K
CKOPOCTH 3aTBEPEBaHUS V1 IIK-5-B1 JI1.2J12.1J13. M10
3arotoBku /I1p/ I1K-2-31 IIK-2- 1J13.2

V1 IIK-2-Bl 212233
T1K-4-31 TIK-4-
V1IIK-4-B1
I1K-6-31 I1K-6-
Y1
33 CamocrosTenpHas paboTa 1mo 6 TIK-5-31 TIK-5- J1.1 KM3.,K
teme 3 /Cp/ V1IIK-5-B1 | JI1.2J12.1J13. M10
ITK-2-31 IIK-2- 1J13.2
V1 [IK-2-Bl 212233
IIK-4-31 TIK-4-
V1 IIK-4-B1
[TK-6-31 IIK-6-
Vi

34 KontponbHnas paborta o teme 1 TIK-5-31 TIK-5- J1.1 KM3,K
3 B hopMe KOMIIBIOTEPHOTO VY1 IIK-5-B1 JI1.2J12.1J13. M10
tectupoBanus /IIp/ [TK-2-31 ITK-2- 1J13.2

V1 [K-2-Bl 212233
IIK-4-31 TIK-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
Y1
Paznen 4. Tema 4 Cnioco0b1
Pa3IMBKH U UX
CpaBHHUTeJIbHAsI
XapaKTepUCTHKA

4.1 CniocoObl pa3IuBKU U UX 2 TIK-5-31 IIK-5- J.1 KM4,K P1
CpaBHHUTEIbHAs VY1 IIK-5-B1 JI1.2J12.1J13. M10
xapakrepuctuka /JIex/ [TK-2-31 ITK-2- 1J13.2

V1 [K-2-Bl 212233
[IK-4-31 TIK-4-
V1 IIK-4-Bl
TIK-6-31 TIK-6-
V1

4.2 BerlnosnHeHue tomMaiiHero 14 TIK-5-31 IIK-5- J.1 KM4,K P1
3aaHus Ha Temy "Pacuer VY1 IIK-5-B1 JI1.2J12.1J13. M10
rapaMeTpoB HEMPEPHIBHON TIK-2-31 ITK-2- 1J13.2
Pas3IUBKH cTanu" MO V1I1IK-2-B1 213233
WHIUBUAYaTbHBIM I1K-4-31 I1K-4-

BapuanTaMm /Cp/ V1TIIK-4-B1
IIK-6-31 TIK-6-

v1




43 KonTponsHas pabota 1o teme [K-5-31 TIK-5- J1.1 KM4,K P1
4 B (hopMe KOMITBIOTEPHOTO V1 IIK-5-B1 JI1.2J12.1J13. M10
TectupoBanus /I1p/ I1K-2-31 IIK-2- 1J13.2

V1 [K-2-Bl 212233
TIK-4-31 TIK-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
v1
Pa3nen 5. Tema 5
3aKoHOMEpPHOCTH
3aTBepaeBanus HJI3,
CTPYKTYpPHAas U XHUM.
HEOHOPOAHOCTh

5.1 3aKOHOMEPHOCTH ITK-5-31 IIK-5- J.1 KMS5.K P1
3aTBepaeBanus HJI3, V1 TIIK-5-B1 JI1.2J12.1J13. M10
CTPYKTypHAsl U XUM. [K-2-31 TIK-2- 1J13.2
HEOAHOPOAHOCTH /JIex/ V1 IIK-2-B1 D192 33

[1K-4-31 I1K-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-
Vi

5.2 PacueTsl I1K-5-31 IIK-5- JI1.1 KMS5,K P1
MPOJOJHKUTEIBHOCTH V1 IIK-5-B1 JI1.2J12.1J13. M10
3aTBEpACBaHUS T1K-2-31 TIK-2- 1JI3.2
HEMNPEPBIBHOIMTOMN 3arOTOBKH V1 IIK-2-B1 213253
1 TTyOWHBI TYHKH KUIKOTO I1K-4-31 I1K-4-
metaia /IIp/ V1 IIK-4-Bl

TIK-6-31 TIK-6-
Vi
53 CamocrosTenpHas paboTa 1mo [TK-5-31 IIK-5- J.1 KMS5,K P1
teme 5 /Cp/ V1 1MK-5-B1 | JI1.2J12.1J13. M10
TIK-2-31 TIK-2- 1J13.2
V1IIK-2-B1 2102233
[1K-4-31 IIK-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-
Y1

5.4 KontpospHas padota o Teme ITK-5-31 ITK-5- JI1.1 KM5,K P1
5 B hopMe KOMIIBIOTEPHOTO V1 IIK-5-B1 JI1.2J12.1J13. M10
tectupoBanus /IIp/ TIK-2-31 TIK-2- 1J13.2

V1IIK-2-B1 2102233
T1K-4-31 TIK-4-
V1 [IK-4-B1
[1K-6-31 I1K-6-
V1
Pazgen 6. Tema 6
Kaaccuduxauus u
KOHCTPYKIHS BepXHeii
yactu MHJI3

6.1 Krnaccuduxamnus u ITK-5-31 ITK-5- JI1.1 KM6,K P1
KOHCTPYKIUS BEpXHEH yacTu V1 IIK-5-B1 JI1.2J12.1J13. M10
MHJI3 (pa3nuBOYHBINA CTEH]T TIK-2-31 IIK-2- 1J13.2
Y IPOMEXYTOUHBIN Y1 IIK-2-Bl 2192 33
koB1) /JIex/ TIK-4-31 I1K-4-

V1 [IK-4-B1
[1K-6-31 I1K-6-
V1

6.2 Pacuets! nuamerpoB TIK-5-31 ITK-5- JI1.1 KM6,K P1
Pa3IMBOYHBIX CTAKaHOB IJIs V1 IIK-5-B1 JI1.2J12.1J13. M10
HEIpPephIBHON PA3JINBKU [TK-2-31 IK-2- 1J13.2
cramu /TIp/ V1 IIK-2-Bl 212233

T1K-4-31 TIK-4-
V1 [IK-4-B1
I1K-6-31 IIK-6-

Vi




6.3 CamocrosrensHas paboTa Mo [K-5-31 TIK-5- J1.1 KM6,K P1
Teme 6 /Cp/ VI1I1IK-5-B1 | JI1.2J12.1J13. M10
[TK-2-31 IIK-2- 1J13.2
V1 [K-2-Bl 212233
TIK-4-31 TIK-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
A
6.4 KontponpHnas paborta no teme TIK-5-31 TIK-5- J1.1 KM6,K P1
6 B (hopMe KOMIIBIOTEPHOTO V1 IIK-5-B1 JI1.2J12.1J13. M10
tectupoBanus /I1p/ I1K-2-31 IIK-2- 1J13.2
V1 [K-2-Bl 212233
[1K-4-31 I1K-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
Vi
Pazgen 7. Tema 7 OcHoBHOe
o0opynosanue MHJI3
7.1 OcHOBHOE 000pYIOBaHKE [TK-5-31 IIK-5- J.1 KM7.K P1
MHJI3 (xkpucTammuzaTop, V1TTK-5-B1 | JI1.2J12.1J13. M10
MEXaHu3M KadyaHus, 30Ha T1K-2-31 TIK-2- 1JI3.2
BTOMYHOTO OXJIAXKJICHHS, V1IIK-2-B1 2132 33
3aTpaBKa, YCTPOHCTBO TIK-4-31 [1IK-4-
IIPaBKH U MOPE3KH V1I1IK-4-B1
3aroToBKH) /JIex/ ITK-6-31 I1K-6-
Vi
7.2 Pacuet ckopocTtu [TK-5-31 ITK-5- JI1.1 KM7,K P1
BBITSATUBAHUS U V1 IIK-5-B1 JI1.2J12.1J13. M10
METaJLTyPTHYECKOMN JTUHBI I1K-2-31 IIK-2- 1J13.2
MHJI3 /TIp/ V1 IIK-2-Bl 212233
T1K-4-31 TIK-4-
V1 [IK-4-B1
I1K-6-31 I1K-6-
Y1
7.3 CamocrosTenpHas paboTa 1mo TIK-5-31 IIK-5- J1.1 KM7.K P1
teme 7 /Cp/ V1 1MK-5-B1 | JI1.2J12.1J13. M10
[1K-2-31 IIK-2- 1J13.2
V1 IIK-2-Bl 212233
TIK-4-31 TIK-4-
V1 [IK-4-B1
I1K-6-31 I1K-6-
Vi
7.4 KontponpHas pabora o teme TIK-5-31 ITK-5- JI1.1 KM7,K P1
7 B hopMe KOMIIBIOTEPHOTO V1 IIK-5-B1 JI1.2J12.1J13. M10
tectupoBanust /TIp/ I1K-2-31 IIK-2- 1J13.2
V1 IIK-2-Bl 212233
T1K-4-31 TIK-4-
V1 I[IK-4-B1
ITK-6-31 I1K-6-
Y1
Pasnen 8. Tema 8
CpaBHHTeJBHAS
xapakrepuctuka MHJI3 u
TeXHOJIOTHSI HeNpPepPbIBHOU
pa3uBKH
8.1 CpaBHHTENBHAS TIK-5-31 IIK-5- J.1 KMS,K P1
xapakrepuctuka MHJI3 u VY1 IIK-5-B1 JI1.2J12.1J13. M10
TEXHOJIOTUS HEIPEPBHIBHOM TIK-2-31 ITK-2- 1J13.2
pasnuBkH /JIex/ V1I1IK-2-B1 213233
[1K-4-31 I1K-4-
V1 IIK-4-B1
IIK-6-31 TIK-6-

v1




8.2 PacueT gnuTenbHOCTH T1K-5-31 TIK-5- JI1.1 KMB8.K P1
Pa3IUBKU U KOJIMYECTBA V1 IIK-5-B1 JI1.2J12.1J13. M10
pyuses /IIp/ I1K-2-31 IIK-2- 1J13.2
V1 [K-2-Bl 212233
TIK-4-31 TIK-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
A
8.3 CamocrosTensHas paboTa 1mo TIK-5-31 TIK-5- J1.1 KMS8,K P1
teme 8 /Cp/ Y1 T1IK-5-B1 | JI1.2J12.1J13. M10
[TK-2-31 IIK-2- 1J13.2
V1 [K-2-Bl 212233
[1K-4-31 I1K-4-
V1 IIK-4-B1
TIK-6-31 TIK-6-
Vi
8.4 KonTponbsHas pabora o teme TIK-5-31 IIK-5- J.1 KMS,K P1
8 B (hopMe KOMIIBIOTEPHOTO VY1 IIK-5-B1 JI1.2J12.1J13. M10
tectupoBanus /IIp/ TIK-2-31 TIK-2- 1J13.2
V1 [IK-2-Bl 212233
[1K-4-31 I1K-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-
Vi
Pazgen 9. Tema 9 KauectBo
HJI3 u nanpaBiaenus
COBEpPLIEHCTBOBAHUS
HeNnpepbIBHOI pa3jMBKH
9.1 Kauectso HJI3 u T1K-5-31 TIK-5- JI1.1 KM9,K P1
HaIpaBJICHUS VY1 IIK-5-B1 JI1.2J12.1J13. M10
COBEpUICHCTBOBAHHUS TIK-2-31 [IK-2- 1J13.2
HENPEPbIBHOHN pa3iuBKH. V1 IIK-2-Bl 212233
Jlutelino-npokaTHBIE [TK-4-31 I1K-4-
KoMIuieKchI /JIex/ V1 [IK-4-B1
TIK-6-31 TIK-6-
Vi
9.2 OrnpenesneHne Mecta ITK-5-31 IIK-5- J.1 KM9,K P1
00pa3oBaHus BHYTPEHHHUX V1 IIK-5-B1 JI1.2J12.1J13. M10
Je(eKTOB HETIPEPHIBHOIUTOM TIK-2-31 TIK-2- 1J13.2
3arotoBku /I1p/ V1 IIK-2-Bl 2139233
[1K-4-31 I1K-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-
Vi
9.3 CamocrosTenpHas paboTa 1mo [TK-5-31 IIK-5- J.1 KM9,K P1
teme 9 /Cp/ V1 1K-5-B1 | JI1.2J12.1J13. M10
TIK-2-31 TIK-2- 1J13.2
V1 IIK-2-Bl 212233
[1K-4-31 IIK-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-
Vi
9.4 KontposibHas pabota o Teme [TK-5-31 ITK-5- JI1.1 KM9,K P1
9 B (hopMe KOMIBIOTEPHOTO V1 IIK-5-B1 JI1.2J12.1J13. M10
tectupoBanus /I1p/ TIK-2-31 IIK-2- 1J13.2
V1IIK-2-B1 2102233
[1K-4-31 IIK-4-
V1 [IK-4-B1
TIK-6-31 TIK-6-
Vi

Pazpnen 10. IToaroroBka K
KOHTPOJbHBIM
MEpONPHATHAM H
BBINOJIHSIEMBIM padoTam




10.1 | OObem vacos 8 28 TIK-2-31 TIK-2- J1.1 KMIL,K
CaMOCTOSTEIbHOM paboThl Ha V1 IIK-2-B1 JI1.2J12.1J13. M2,KM
nmoarotoBky k KM /Cp/ [TK-4-31 [1K-4- 1J13.2 3,KM4,

V1 [IK-4-B1 212233 KMS5,K
TIK-5-31 TIK-5- M6,KM

VY1 IIK-5-B1 7,KMS,
TIK-6-31 TIK-6- KM9,K

V1 [IK-6-B1 M10

10.2 | OObem vacoB 8 10 | [IK-2-31 I[IK-2- J1.1 P1
CaMOCTOATEIbHOM paboThI Ha V1 IIK-2-B1 JI1.2J12.1J13.
nmoarotoBky k BP /Cp/ [TK-4-31 [TK-4- 1J13.2

V1 [IK-4-B1 212233
[1K-5-31 IIK-5-
V1 IIK-5-B1
TIK-6-31 TIK-6-
V1 I[IK-6-B1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI JAJs
CaMOCTOSITeIbHOM MOAT0TOBKHU
Kon KonTponsHoe Iposepsembie
KM MepOpHSTHE WHINKATOPBI Bompocs! 11 moAroTOBKH

KOMIIETCHIIUM




KMl

KonrposbHas
pabota 1o teme 1
"BHeneunas
00paboTka cTany.
Packucnenue,
Jierazarys 1
MOIU(UIIIPOBAHUE
CTanu B KoBIe"

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

Bomnpocs! o Teme 1 «Breneunas ob6paboTka cranu. Packucnenue,
Jerasanys 1 MOAU(UIIMPOBAaHNE CTANIM B KOBILIE)

1. Yem xapaxrepusyercs 3pPeKTHBHOCTh TSPMOMEXaHNIECKOI
00paboTKku cTanm?

2. Uro u3 cebst mpeaCcTaBiIsieT HeNPephIBHOIUTAS 3aT0TOBKA U
CIIUTOK, MOJTy4aeMblii Pa3IMBKOHN CTAJIN B U3IO0KHULLY?

3. OT uero 3aBHCUT BBIXOJ ['OJTHOTO B PE3YJbTaTe
TepMOMEXaHUUeCcKOH 00paboTku?

4. OT 4ero 3aBUCHT MOJyYEHHE 3aJaHHBIX KCILTyaTallMOHHBIX
CBOMCTB HU31enus?

5. OT 9ero 3aBHCHUT a Ka4€CTBO CTAIBHOTO CJINTKA/3aTOTOBKHU?
6. KakoBa onTuManbHas TeMnepaTypa neperpesa (Haz
TEMIEpaTypoi IIIABICHHUS) Pa3INBAEMOTO MeTaa?

7. UYro u3 cebs NpeCTaBIsIeT CTaIePA3IHBOYHBII KOBII?

8. Korna u ¢ xakoi 11efbI0 TPOBOAAT PACKUCIIEHUE CTaIH?

9. B uem nposiBisieTcst BpeHOE BIMSHUE KUCIOPO/a Ha
cBO¥icTBa cTanu?

10. Kaxoit 3 crioco60B packuciieHus: Hanbosee MHPOKO
MIPUMEHSIETCS] Ha TPaKTHKe?

11. KakuM rokazareneM XapaKkTepu3yeTcsl pacKUCIHTENbHAs

CIOCOOHOCTD AJIEMEHTOB-PACKHUCIUTEINEH MPH IITyONHHOM PACKUCICHUH
cranu?

12. Koraa cnenyer BBOIUTH paCKUCIUTENN IPHU IPOBEJEHUH
ITyOMHHOTO PACKUCIICHUS TSI MAKCHMAJIBHOTO YCBOCHUS SJIEMEHTOB-
packuciauTenei?

13. Kakoit ypoBenb yrapa mapranua (u3 ¢peppocmiaBa), KpeMHHUs
(u3 deppociuiaBa) U aTIOMUHUS IPH PACKUCICHUHN CTAJIN B KOBIIE?

14. KakoBBI JOCTOMHCTBA M HEAOCTATKU Pa3IMIHBIX CIIOCOOOB
pacKuCIeHUs cTamu?

15. KakoBbl OCHOBHBIE PEAKIIUH PA3TUIHBIX CHOCOO0B
pacKucIeHus cTanu?

16. B yem nposBisieTcs BpeiHOE BIMSHUE BOAOPO/AA Ha CBOMCTBA
cTanu?

17. B 4em nmposiBisieTcst BpeIHOE BIMSHME a30Ta HA CBOMCTBA
cTanu?

18. [Ipu xakoil npeaenbHON KOHLEHTPALMU a30Ta B CTAJIN
BO3MOKHO 00pa30BaHUE HUTPUAOB B CTANIU?

19. IIpu kakoil npenenbHON KOHLIEHTPALUU BOJOPOJa B CTAIIU
BO3MOJKHO BBIJICJICHHE €T0 B CAMOCTOSITEIIFHYIO Ta30BYIO (ha3y?

20. Kakue ¢akxTopsl 00ycnaBiMBaloT HETATUBHOE BO3ACHCTBHE
HEMETAIIMYECKUX BKIIOYEHHUI HA CBOMCTBA CTa/U?

21. Hemerannuue BKIIOYEHUS KaKOTO BUJIA JOMUHUPYIOT IO

a0COJIIOTHOMY COJIEP)KaHHIO B BHICOKOKAUECTBEHHBIX YTIIEPOAUCTHIX
crasgx?

22. OT 4ero 3aBUCUT CKOPOCTH BCIUTBIBAHUS HEMETAIUTHICCKHX
BKJIIOUECHHUI?




KM2

KonrposbHas
pabota 1o Teme 2
"BHeneunas
00paboTka cTany.
JlernpoBanue,
yCpeaHEeHUeE,
paduHUpOBaHHE U
BaKyyMHUpoBaHHe"

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

Bomnpocs! o teme 2 «Breneunas o6paboTka ctanu. JlerupoBanue,
ycpenHeHue, pahMHUPOBAHUE U BAKyyMHPOBAHHE

1. B yem 3akirouaeTcs Lienb ONepaluy M0 JETMPOBAHUIO
cranu?

2. KakuM crioco60oM MpoBOAAT JISTUPOBAHUE CTATTH?

3. B xaxkoif meprnos MposBIsAeTCS BIUSHIE MUKPOJICTHPOBAHHS
Ha cBoiicTBa ctanu?

4. B kakoii mepuo]; MposBIsICTCS BIMSHUEC MOAU(DUIIPOBAHUS
Ha cBoiicTBa ctanu?

5. Ha xakue mpomecchl B MeTa/uIe BIUSET IPOAyBKa CTaIn
WHEPTHBIMU Ta3zamu?

6. Ipu kakuX BapuaHTax I10Ja4d HHEPTHOTO Ta3a
obecrieunBaeTcs Oosee BEICOKast 3PPEKTHBHOCTD MPOTYBKH?

7. Kakue ycnoBus npoJyBKH OKa3bIBalOT BIUSHUE HA €I0

3¢ (HeKTHBHOCTH?

8. Kak Bnmsier pacxon HHEPTHOTO Ta3a U MPOJOHKUTEIBHOCTh
MPOIYBKHU HA Pe3yNIbTaTHI IPOYBKH METalla HHEPTHBIM ra3oM?

9. Kakue ycnoBus cnocoOcTBYIOT ynaneHuto Gocdopa u cepsl
U3 MeTaJlia B IIUTaK?

10. Kak onieHuBaeTcs BeIM4YMHA OCHOBHOCTH 1IUIaKa B
CTaJIeIUIaBHIIBHBIX Ipoueccax?

11. Kak Ha npakTHKe OLIEHUBAIOT OKHUCIUTENBHYIO CIOCOOHOCTD
(OKHCIIEHHOCTD) IITaKa’?

12. Kaxkne crioco6s1 KoBIIEBOIT AecyIb(ypanun cTaan
MPUMEHSIOT Ha TIPAKTHKeE?

13. VYxkaxure ycnoBus d3QGEKTHBHOMN ecynbdypariu cTaau
TBEPABIMH [IIAKOBEIMH CMECSIMH.

14. Yxaxute ycrnoBus 3¢(hexkTUBHON pabOTH METAUTHUECKOTO

KaJIBLIMS ¥ MarHusi, BBOJMMBIX B METAILT I Aecyabdypauny (1
MOIU(UIIMPOBAHNUS) CTAIIH.

15. Uro u3 cebs npenCTaBIsAeT MOPOIIKOBAs IIPOBOJIOKA,
HNpUMeHsieMast 171 BBEJCHHS B METAJIJI aKTUBHBIX IIOPOIIKOOOPa3HBIX
MaTtepuasioB?

16. Kaxkwne 3amagn pemaiorcst ¢ HOMOIIBIO BAKYYMHOH 00paboTkn
cTanu?

17. CriocoObI 1 MoKa3aTeNid BaKyyMHO#H 00pabOTKH CcTaliu.

18. JIOCTOMHCTBA M HEJIOCTATKU PA3UIHBIX CIIOCOO0B
BaKyyMHOIT 00paboTKHU CTalH.

19. Uro Takoe «CBOOOAHBIN OOPT» cTalepa3TMBOYHOTO KOBIIA?
20. 3a cuer 4ero obecrieunBaeTCs MUPKYIIIINS METaIa MEXIY

KOBIIIOM M BaKyyMHOM KaMepoil pH NUPKYJSIMHOHHOM crocobe




KM3

KonrposbHas
pabota 1o Teme 3
"OCHOBHBIE
MIOJIOKEHHUST TEOPUHU
KpUcTamu3anuu"

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

Bomnpocs! o teme 3 « OCHOBHBIE MONOKEHUS TECOPUU KPHCTATLTH3ALIUIDY
L. UYro He MPOUCXOJUT C METAIIIOM IPU BBITyCKE
HEPACKUCIIEHHOW KUIIAIIEH cTamu?

2. Kakoil BapuaHT BbIITyCKasi MeTajllla U3 CTAJICIUIaBUIIBHOTO
arperata HauboJjee 1enecoodpazen?

3. IIpoTexanue kaxkoil peakiy Ha BBITYCKE HEPACKHCIECHHOM
KUIISIIEH CTai CIOCOOCTBYET CHIDKCHHUIO CTENICHN a30THPOBAHHS
MeTana?

4. Ha cxonbko CHMXKaeTCs TEMIIEpaTypa MeTala Ha BBIITyCKE B
cTasiepa3IMBOYHBIA KOBII?

5. KakoBa BeanurHa TOMOJIHUTEILHOTO OXJIAXKIAFOIIETO
a¢dexTa mpu NpoayBKe CTATU UHEPTHBIM ra3oM?

6. Ha cxonbko CHM)KaeTCs TeMIlepaTypa MeTaaa BO BpeMst
BBIIEPKKHU B KOBIIIE?

7. UYro Takoe pedocoparust, €€ IpUIUHBI U CIIOCOOBI
HpefoTBpaIleH s ?

8. K xakum mocieIcTBHAM NPUBOIUT HOMAJaHUE IETHOTO
1IJIaKa B CTalepa3IMBOYHbIA KOBIL?

9. VYkaxkure BO3MOXKHOE YBEIMUYEHHE coiep kanust pocdopa B
MeTaJlIe B pe3yJIbTaTe €ro nepexoza u3 peppociuiaBoB B IIpoecce
PACKUCIICHHS CTaJIH.

10. C KakuM eCTECTBEHHBIM MPOIECCOM HEOOXOTUMO OOPOTHCS
MIPY OPTaHU3AIUN PA3JIUBKH CTATH?

11. YkaXnuTe BETUINHY BO3MOXKHOTO a30THPOBaHUS CTAIU B
mporiecce e€ BBITyCKa U3 CTANCIUIaBUIIBHOTO arperara

12. W3 xakux craguii ckiagplBaeTCs MPOLECC KpUCTAIN3aluN
cranu?

13. Uro Takoe TeopeTuuecKast TeMIepaTypa IIaBICHUS
(kpucrannuzanuu)?

14. 3auem 1 HOPMHUPOBAHHUS YCTOHUHUBOTO 3apOIbIIiIa TBEPAOH

(a3pl 1 HavaIa KPUCTAUIN3ALUHE HEOOXOAUMO IIEPEOXIaXKICHHE
pacIiiaBa HIKE TEOPETUYECKOHN TeMIIepaTyphl ILIaBICHU?

15. Uro Takoe KpUTUYECKUI pa3Mep 3aposiiia?

16. Yt0 oKa3pIBacT HauboOJIEE 3HAUNMOE BIIHSHHUE HA BEIUUHHY
KPUTUYECKOTO pajuyca 3apoablia?

17. UTO NOHMMAIOT I10/1 TOMOT€HHBIM MEXaHU3MOM 3apOKJIEHUS
KPHUCTaJIOB HOBOH (pa3bI?

18. UYTo NOHMMAIOT MO TeTEPOTeHHBIM MEXaHU3MOM
3apOXKICHUS KPUCTAIIIOB HOBOH (ha3bI?

19. Kakoif MmexaHn3M o0pa3oBaHMs 3apOAbIILIEH KPUCTAIIOB
peanusyercs Ha IpaKTUKe?

20. Ipn xaxux ycnoBuAX GopMHUPyeTCs] MENKO3epHHUCTAS
KpHCTAJTHYeCKask CTPyKTypa?

21. [Tpu kakux ycnoBusx GOpMUPYIOTCS PaBHOOCHASI
KPYITHO3EPHUCTAsl KpUCTAJUIMYECKAsl CTPYKTypa?

22. Uro Takoe HHTEpBAJl KPUCTAJUIM3ALUU U OT YETO OH 3aBUCUT?
23. Bunbl TMKBanUM UX NPUYKHBI U BIUSHUE HA CTPYKTYpY U
CBOMCTBA CTaJIH.

24. UYro Takoe n30upaTeabHas KPUCTAIUTH3ANs?

25. OT yero 3aBHCHUT TOJIIMHA 3aTBEPIEBIICH KOPOUKU?

26. Yro xapakTepusyeT Koa(uineHTa 3aTBepIeBaHNs U KaK

M3MEHSCTCS €r0 BeJIMYMHA IIPH M3MEHEHNH TeMIIepaTyphl eperpeBa
MeTasa?

27. B kaxom nuanazone u3mensieTcs KodpuuueHt Gopmbl
CIINTKA/3aTOTOBKH, YYUTHIBAEMBIH IIPH PacyeTe TOJIIIMHBI
3aTBEp/EBIICH KOPOUKH U IIPOIOIDKUTEIFHOCTH 3aTBEPACBAHUSA?




KM4

KonrposbHas
pabota 1o Teme 4
"Crioco0BI pa3IiBKH
U UX CPaBHHUTENbHAS
XapakTepucThKa"

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

Bomnpocs! o Teme 4 «CriocoOb! pa3NuBKU U UX CPaBHUTEIbHAS
XapaKTEePUCTHKa»

1. CoBpeMeHHEIE CIIOCOOBI Pa3INBKU CTaJH?

2. Kaxkne BapuaHTBI TEXHOJIOTHN MIPUMEHSIOT ISl COKPAICHUS
NPOAOJDKUTEIBHOCTH PA3JIMBKH CTaM B U3JIOKHUIIBI CBEPXY?

3. Kakue BapuaHTbI TEXHOIOTUH NTPUMEHSIOT P Pa3JIuBKe
CBEpXy AJISl yMEHBIICHHS HAIlopa CTPYH U pa30phI3THBAHMSA METaJIa Ha
CTEHKH M3JI0KHUIL?

4. Uro u3 cebs npeacrapusieT Kpucramumzarop MHII3?

5. Kaknmu npenmymiectBamu o0mamaeT ciudoHHas pa3IHBKH
Hpej pa3IuBKOU CBEpXy?

6. Kakumu npenmyiiectBaMu o0agaeT pasinBKa B
W3JIOKHHIIB CBEPXY B CPABHEHHUH C CH(POHHBIM cIIOcoO0M?

7. Uro sBIsETCSA HENOCTATKOM PA3JIUBKU B U3JI0’KHUIIBI CBEPXY
B CPaBHEHHU ¢ CU()OHHBIM crIOCOO0M?

8. Yro sBISIETCS HEAOCTATKOM CU(OHHOW Pa3IMBKHU Mpe]
pa3IUBKO# cBepxy?

9. Kakune BapuaHTBI TEXHOJIOTUN MPUMEHSIOT TSI YMEHBIIICHHS
TIeH000pa30BaHus MPH Pa3IMBKE CTAIH B U3JI0KHUIIBI CBEPXY?

10. Kakune BapuaHTbI TEXHOJOTUU IPUMEHSIOT IS
HEIOMyIIeHHst 00pa30BaHus JeeKTa «3aBOPOT KOPKIM) MPH Pa3ITUBKE
cuponom?

11. B yem 3akiiouaercsi CyLHOCTb HENPEPHIBHOM pa3IMBKU
cranu?

12. Uem o0BsicHsIETCS O0JIee BBICOKHIA BBIXOJ] TOAHOM 3aTOTOBKH
MIPU HETIPEPBIBHOM PAa3IUBKE B CPABHEHUH C PA3TIMBKON B H3JI0KHUIIBI?
13. Kakue npeumyiecTBa xapakTepHbl AJ1s1 HENIPEPHIBHON

Pa3IUBKU B CPABHEHHUH C PA3JIMBKOU B U3JIOKHUIIBI?
14. Kakune HenocTaTky He XapaKTEpHBI Ul HENIPEPBIBHOU
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KonrposbHas
pabota 1o Teme 5
"3aKOHOMEPHOCTU
3arBepaesanus HJI3,
CTPYKTYpHASL M XHM.
HEOJIHOPOJHOCTB"

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

Bompocs! o teme 5 «3akoHOMepHOCTH 3aTBepaeBanus HII3,
CTPYKTYpHasi U XUMHUYECKasi HEOTHOPOAHOCTHY

1. Kakwne BuibI TeTia HEOOXOMMO OTBECTH OT METaJlIa MPH €10
3aTBep/IeBaHUN?

2. Kakast 107151 BHyTpEeHHETO TeIula 3aT0TOBKH OTBOJIUTCS B
KpUcTajIu3arope?

3. Kakas monst BHyTpeHHero Teruia 3aroTOBKH OTBOJUTCS B 30HE
BTOPHUYHOTO OXJIAXKACHUS?

4. Kakast ocHOBHas 3a7aya, peliaemasi B Kpucrajuinzarope?
5. OT KakuX JABYX ITapaMeTPOB 3aBUCHT IIPOYHOCTD
3aTBEepAEBINCH KOPOUKH?

6. Kakue ¢akTopbl OKa3bIBalOT BIMSHUE HAa TpeOOBaHUSA K
IIPOYHOCTH KOPOUKH IIPU HETIPEPBIBHOM pa3nuBKe?

7. Kaknm mytem mienecoodpaszHo 1o0uBaThcs HOPMUPOBAHI
KOPOYKH 33JaHHOM TOJIIIMHEI Ha BBIXOJE U3 KpHCTaLu3aropa’?

8. Kak cienyer U3MEHUTb CKOPOCTb BBITSTUBAHUS ISt
YBETHYCHHUS TONIIMHBI KOPOUKH Ha BBIXOJIE M3 KpHCTayuTH3aTropa?

9. Yxaxxute BUI (BUABI) TEIUIONEpeadl IPpH 3aTBEpACBaHUN
3arOTOBKH B KPUCTAJIU3ATOPE M 30HE BTOPHYHOTO OXJIaXKICHUSL.

10. Yto sABNISETCS IIaBHBIM (DaKTOPOM, ONIPEICIIFOIINM
TpeboBaHHUE K TOJIIHHE 3aTBEPCBIICH KOPOIKH Ha BEIXOME U3
KpHCTaIH3aTopa’?

11. YKaKUTE OCHOBHYIO ITPOOIIEMy, BO3HHKAIOLIYIO TIPU
3aTBEep/ICBaHUHI METAIT B KPUCTAIUTH3ATOPE

12. Yxaxute Hanbosee o0ILyo GOpMYyIHPOBKY HPHIHH
00pa3oBaHMsI TPEIIMH B HENPEPHIBHOIUTON 3aTOTOBKE.

13. C xakoil IIeNbI0 MPHMEHSIOT IIUTAK000pa3yoIie CMECH B
KpHUcTamu3arope?

14. Ykaxure criocoObl CTAOMIN3ANN TETUIOBBIX YCIOBHMA
3aTBEPJIEBaHMs 3aTOTOBKH B KpUCTAILIIU3aTOPE.

15. Jli1s yero KxpucTayuiM3aTop B POLECCE HEMPEPHIBHOM
Pa3IUBKH COBEPIIACT BO3BPATHO-IIOCTYIATEIBHBIC IBIDKCHIUS
(xauanwue)?

16. Kak u3zmensiercst remrieparypa noBepxXHOCTH
HETIPEPHIBHOJINTON 3aTOTOBKH B IIPOIIECCE PA3ITUBKU?

17. Kakue 3agaun pelarorcs pu 3aTBEpACBaHUM 3aTOTOBKU B
30HE BTOPUYHOTO OXJIaKACHUS?

18. Kaxwe 3amaun 30HBI BTOPHYHOTO OXJIaXKICHUS PENIaloTCs C
TIOMOIIIBIO MTOJICPKUBAIOIINX POTUKOB?

19. 3a cyer 4yero oOecrieynuBaeTcsi OTBOJ, TEIUIa OT 3arOTOBKU B
30HE BTOPUYHOTO OXJIaXKACHUS?

20. B xaxkoii 30He 110 ATIMHE 3aTOTOBKH 00OecTIeunBaeTCs
MaKCHMallbHasi CKOPOCTh TEIUIO0TBOIA?

21. Kakue TpeOoBaHUs MPEABSIBISIOT K TEMIIEpaType
MIOBEPXHOCTH 3aTOTOBKH B 30HE BTOPHYHOTO OXJIAXKICHUS?

22. Kaxkast ammmutyna konebaHHit TeMIIepaTypsl HIOBEPXHOCTH
3arOTOBKHM HaOJIONAIOTCS HAa MPAKTUKE B 30HE BTOPUYHOTO OXJIAXKACHUS
U nouemy?

23. Uro Takoe metammyprudeckast qnmuaa MHJII3?

24. Kaknmu daxropaMu onpenensercss MaKCHMaJIbHO
JIONTyCTUMAsi CKOPOCTh BBITATUBAHUSI 3aTOTOBKHU?

25. UYro Takoe nryOMHA JTYHKH XHUIKOTO METaJIa M OT 9ero OHa
3aBUCHUT?

26. Uro Takoe JeHIpUTHAS JTUKBAIMs?

27. B yem 3akimiouaercss OCHOBHAsI IPUYMHA BO3SHUKHOBEHHUS
JIEHAPUTHON JTMKBAITUU?

28. B yem BbIpakaeTcs OTpHLIATETILHOE BIUSHUE JEHIPUTHOM
JIUKBaLMN?

29. B ¢dopMupoBaHuy moroc4aToit CTPYKTYpHI IpOKaTa u
AHU30TPOIIMU CBOMCTB

30. B HEOJHOPOAHOCTH XUMHUYECKOTO COCTaBa CTajl B
Pa3NIUYHbIX YACTSIX U3AEIHS.

31. B yxyamenun cBapuBaeMOCTH CTaIl

32. B pa3BuTuu BHYTpPEHHUX TPELIUH IIPU IPOKATKE

33. Yro Takoe 30HaJIbHAS JTUKBAIHS?

34, B uem npuymHBI BO3HUKHOBEHUS 30HAJIbHOM TUKBAaUn?
35. VYKaXuTe XapakTepHyI0 0COOCHHOCTBIO MPOSIBIICHUS

30HaJIbHOM JINKBALIMK B HENIPEPBIBHOIUTOM 3aTOTOBKE.




36. YkaxxuTe crioco0b! CHIDKEHHS Pa3BUTUS XUMUYECKOMH
HEOJJHOPOHOCTH IIPH Pa3JIMBKE CTAIIH.

37. Uro Takoe oceBas PhIXJIOCTb U KAKOBBI IIPUUUHBI €€
obpaszoBaHus?
38. Uro Takoe oceBasi XUMUYECKasi HEOAHOPOTHOCTH?

KM6

KonTponbsHas
pabota 1o Teme 6
"Knaccudukamnus u
KOHCTPYKI[HS
BEpXHEN YacTh
MHJI3"

ITK-2-31;I1K-2-
V1;IIK-2-B1;I1K-4-
31;I1IK-4-V 1;I1K-4-
B1;IIK-5-31;IIK-5-
V1;I1K-5-B1;I1K-6-
31L;IIK-6-Y 1;I1K-6-
Bl

Bomnpocs! mo teme 6 «Knaccudukarys 1 KOHCTPYKIHS BEPXHEH 4acTh
MHJI3»

1. YKaKUTEe OTIIMYUTEIbHBIE 0COOEHHOCTH CIIIO0BOM,
OJIIOMOBOI U COPTOBOM 3arOTOBKH.
2. Kakoe o6opynoBaHre B KOHCTPYKIIUM MallliHbI

TIOJTYHETIPEPBIBHOTO JIUTHSI OTCYTCTBYET B CPABHEHNH C MAIIMHAMH
HETIPEPHIBHON Pa3IUBKU?

3. Mosxer nmu MHJI3 paGotath B pekuMe MallHHbBI
TIOJTYHEIIPEPBIBHOTO JIUTHS?

4. Uro takoe pyueir MHJI3?

5. 3a cyer 4ero B MEPBYIO ouepeb ClaeayeT 00ecreurnBaTh

JIOCTHKEHHE 33JJaHHON IIPOM3BOJUTENBHOCTH PA3JIMBOYHOIO OTIACIICHUS
IIPU HETIPEPBIBHOM PA3JIUBKE CTAJIM U3BECTHOTO CEUECHUSA?

6. Kaxk xmaccupunupyrorcs MHJI3 no pacnonoxenunto
OCHOBHOH TE€XHOJIOTHYECKOH ocu?

7. Kak knmaccudurmpyrores MHJI3 o Buay oTiuBaeMoit
3aroTOBKU?

8. Kak knaccudummpyrorcs MHJI3 o konuuecTBy
OJHOBPEMEHHO OTIMBAEMBIX 3arOTOBOK?

9. Kak knmaccudumnupyrorcs MHJI3 1o BapuaHTy IBHKESHUS
KpHCTALIH3aTopa’?

10. [Tepeuncnure ocHoBHEIC Y3161 MHII3.

11. VYxakuTe pa3HOBHIHOCTH YCTAaHOBOK JJISL OBICTPOM 3aMEHBI
CTaJIepa3IMBOYHBIX KOBILIEH.

12. Kakue ¢pyHKIUHN BBIIOTHAET YCTPONUCTBA I OBICTPOI
3aMEHBI CTaNepa3IMBOYHOIO KOBILIA?

13. Kaxkne (yHKITHH BRITIONHAST IPOMEXYTOUHBIH KoBIT MHJI3?
14. 3a cuer gyero obecreunBaeTCs MOCTOSHHBIN 1 HEOOIBIIOHN
HAarop CTPYyU MeTaa, 0JaBaeMoro 13 IPOMKOBILIA B KPUCTAILIM3ATOP?
15. YTo B KOHCTPYKIIMH IIPOMEKYTOUHOTO KOIIIA CIYKUT JUIS
PEryIMpOBaHMS CKOPOCTH TI0Ia4M METaIa B KPHUCTAJIN3ATOp?

16. W3 kakux cooOpakeHuil BEIOMpaeTcsi BMECTUMOCTh
MPOMEKYTOYHOTO KOBIIa?

17. B uem omacHOCTh CHMXEHHS YPOBHSI MeTalljia B
IpoMeXyTogHOM KoBire 10 400 MM u MeHee?

18. U3 Kakux cioeB cOCTOUT (PyTepoBKa MPOMENKYTOUHOTO
Kora?

19. Kakune GyHKIUHM BRITIOTHSIOT TETUIONU3OJISIIMOHHBIMH,
apMaTypHBIi U pabounii ciou GpyTepoBku?

20. JInist 4ero CIryHT METANIONPUEMHHUK B KOHCTPYKIUH
IIPOMKOBIIA?

21. Uro B KOHCTPYKLIUH IIPOMEXKYTOUHOIO KOBILIA CBSA3aHO C

nporeccoM papuHIPOBAHUS MeTalla OT HEMETAJUTMYECKIX
BKJIIOUEHHN?

22. C KaxoH LieJbIo P HENPEPLIBHON pa3IUBKe CTaIU
WCTIONB3YIOT OTPY)KHBIE CTaKaHBI U 3aIIUTHBIE TPYOBbI?

23. INorpy>kHble cTakaHbl KAKUX BHIOB IPUMEHSIIOT TIPH
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KonrposbHas
pabota 1o Teme 7
"OcHOBHOE
obopynoBaHue
MHJI3"

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

Bompocs! o teme 7 «OcHOBHOE 060pynoanue MHII3»

1. UYro B koHCTpyKIuH MHJI3 00yclIOBIEHO €CTECTBEHHON
ycaakoii cramu?

2. VYkakure OCHOBHYIO (DYHKIHIO KPHUCTAIIU3AaTOpPa.

3. VYKaxunTe BEINYNHY KOHYCHOCTH pabo4nX CTEHOK
KPHUCTAUTH3aTOPA.

4. Kakoe nmpenMyImnecTBo xapakTepHO AJsl COOPHBIX
KPHUCTAITU3aTOPOB?

5. Kax m3mensrores TpeboBaHus K TommHe kopouku HJI3 Ha

BBIXOA€ U3 KPUCTAIIIIN3ATOPA TPU YBEINYCHNUN TOJIITUHBI OTJIIMBACMOM
3aroTOBKHU

6. Kakum mytem obecrieunBaeTcsl yBEMTUUEHNE TOJIIMHBI
3aTBEep/EBIICH KOPOUKH HA BEIXOJIE U3 KpUCTAINIH3aTOpa?

7. 3adgeM npsMoIHHEIHbIe paboune CTeHKH KPHCTATH3aTopa
YCTaHaBJINBAIOT C OOPATHON KOHYCHOCTBIO?

8. Uro BIMSET HA yCUIINE BHITATHBAHMS 3aTOTOBKH W3
KpHUcTausaropa?

9. Uro oTHOCHUTCS K GYHKLUSIM MEXaHW3Ma KauaHUs
KpHCTaIu3aropa’?

10. VYkaxure napameTpbl KauaHUs KpUCTAIIM3aTOpa.

11. K kaxoMy HEraTUBHOMY IOCJIEICTBUIO IPUBOJUT KauyaHUE
KpHCTaIu3aropa’?

12. VYKakuTe OCHOBHYIO (DYHKITHIO 30HBI BTOPUYHOTO
OXJTXKICHSL.

13. Uem npu npoektupoBanuu MHJI3 pykoBoacTByIOTCS Ipu

OTIPEJICIICHUHU PACCTOSHUS MEX/TY psaMH POJIMKOB B 30HE BTOPUYHOTO
OXJIAKJICHHUS?

14. Kakue ¢yHKIMY BBITIOTHSIOT OTIOPHBIE POJIMKH, BXOISIINE B
cocras 3BO?
15. Kaknm 00pa3om obecrieunBaeTCsl CHIMKCHHE KalTMTATBHBIX

3aTpat, TPyIOEMKOCTH OIEPALUH 10 PEMOHTY 3JIEMEHTOB 30HBI
BTOPUYHOTO OXJIaXAEHUs U nepeHactpoiike MHJI3?

16. Kak cnemyer n3MEHATh pacCTOSIHUE MEXKIY OIOPHBIMH
POJNMKaMH M UX AWAMETp 10 Mepe yIaJeHUs 0T KpUCTAIUIN3aTopa U
nogemy?

17. Kakue TpeOoBaHMS OTHOCATCS K CUCTEME OXJIAXK/ICHUS
3aroToBku B 3BO?

18. B 4éM ocHOBHBIE IPEUMYLIECTBA BOJO-BO3LYIIHON CUCTEMBI
BTOPHUYHOTO OXJIAXACHUS Mepe]] CTpyHHOI?

19. VkakuTe OCHOBHOE Ha3HAUEHHE 3aTPABKU B TEXHOJIOTUU
HETIPEePHIBHOM Pa3IMBKU CTaJIH.

20. Vkaxure JOCTOMHCTBA U HEJAOCTATKU YCTPOUCTBA ra30BOM
nopesku HJI3.

21. YKakuTe T0CTOMHCTBA M HEJIOCTATKH YCTPOUCTBA
runbOTHHHOU nope3ku HII3

22. 3aueM pacrpsiMiIeHHE HETPEPHIBHOIUTOHN 3ar0TOBKU

MMPOBOAAT B HECKOJIBKO craauii?




KM8

KonrposbHas
pabota o Teme 8
"CpaBHHTEIbHAS
XapaKTepUCTHKa
MHJI3 u
TEXHOJIOTHS
HENpEepbIBHON
pas3nuBkH"

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

Bomnpocs! no teme § «CpaBHuTensHas xapakrepuctiuka MHII3 u
TEXHOJIOTUS HETIPEPBIBHOM Pa3IMBKI»

1. VYkaxure npeumMyiectsa u Hegoctarku MHJI3 ¢
BEPTUKAJIBHBIM PACIIOJI0KEHUEM TEXHOIOTUUECKOH OCH
2. VYkaxure OCHOBHBIE TIpenMyIecTBa u Hegoctatku MHJI3 ¢

paauajibHbIM U KpPIBOJ'IPIHGfIHLIM PacCIIOJIOKECHUEM TEXHOJOTUYECKOMN
ocu

3. Kaknmu coobpaskeHusIMH PyKOBOACTBYIOTCSI IPH BEIOOpE
6a30BOT0 pajMyca TEXHOJIOTHUECKON OcH paauanbHoi MHJI3?

4. KakuMm npenmyIiecTBOM XapaKTepU3yOTCsl KpUBOJIUHEHHBIE
MHJI3 B oTn4me OT pajnaibHbIX?

5. Kakyro ¢popmy (B MpoA0JIEHOM CEUECHUH) UMEET
KpUCTAJIM3aTOp Ha KpuBosmHeitHo MHIJI3

6. Kaknmu npenmMyinecTBaMu 00JIaAaloT BEPTHKATEHO-

paauanbHBIC U BepTUKAIbHO-KpuBonuHeliHsle MHJI3 B cpaBHeHMH ©
paauaIbHBIMKU U KPUBOJIMHEHHBIMU

7. VYkakuTe ONTUMATBHYIO TEMIIEPaTypy IIeperpeBa MeTajia B
npoMexxyTogHoM kosire MHJI3, mpu koTopoM obecriednBaroTcst
Haunbosnee GraronpusaTHbIE yCIoBHs (OPMHUPOBAHUS HENMPEPHIBHOIUTON
3arOTOBKH.

8. VYkaxure I0MyCTUMBIH Iepenaj TeMieparyp MeTawia B
MPOMEXYTOYHOM KOBIIIE

9. Vkaxkute TpedyeMylo BeNUUUHY Neperpesa CTali B
CTaJIepa3TMBOYHOM KOBIIIE HAJl TEMITEPATypPOH JIMKBHIYC

10. VYxkaxuTe BepXHHUH IpeJell CofepKaHus cepsl U docdopa B
cTanu, pa3nuBaemoit Ha MHJI3.

11. VYkaxkute TpeOOBaHUS HENPEPHIBHON Pa3IMBKH 110

CoZiep KaHMIO BOAOPO/IA B CTANIH.

12. Ilepeuyncanure OCHOBHBIE TEXHOJIOTUYECKHE OLEPALUH
HETIPEPHIBHOM Pa3IMBKU CTallH.

13. Vcxonst n3 Kakux cooOpakeHHH BEIOHpaeTcs
MPOJOJDKUTEIFHOCT HAITOJTHEHHUS KPUCTAUII3aTOpa (B Hadaje
Pa3NKBKM) 10 Havaja BEITATUBaHMS NepBhIX MeTpoB HII3?

14. B kaxoif MOMEHT Haualla Pa3JIMBKH BKIJIIOYACTCSI MEXaHU3M
Ka4yaHus KpucTaumsaropa?
15. 3a cuer 4ero B MEPBYIO O4Yepelb CleAyeT 00ecnednBaTh

JIOCTHXKEHHE 3a/IaHHOM CKOPOCTH PA3IUBKU U IPOU3BOAUTEIHHOCTH
MHJI3?

16. Kak u3mensiercs TonumHa KOPOUKH 3aTOTOBKU Ha BBIXOE U3
KPHUCTAIIIU3aTOpa, U OCEBasl PHIXJIOCTh [IPH YBEIMYEHUN CKOPOCTH
BeITSrMBanus HJI3?

17. VYKaxuTe OCHOBHBIE TAPAMETPBHI, OINPEIEIISAIONE CKOPOCTh
Pa3IUBKH CTaNu (T/MUH) UYepe3 OAUH pyUeH.

18. OT 4ero 3aBUCHUT ITyOWHA KUAKOW JTYHKH?

19. VYxakuTe TIaBHBIN (HaKTOp, OIPEIeIITIONHI

MPOJOJDKUTEIFHOCTD 3aTBEPACBAHNS HEIPEPHIBHOINTON 3aTOTOBKH MIPH
ONTUMAIIBHBIX TEMIIEPaTypPHBIX YCIOBHUSIX Pa3IHBKH.

20. Kaknmu npenmMyiiecTBaMu 00J1afaeT CepriiHas pa3iuBKH
CTaJIM METOIOM «IUTAaBKa HA IIIaBKy»?

21. ‘VKaxuTe OCHOBHBIE IaPaMETPbL, OIPEACIIAIOIIIE
HPOJOKUTENBHOCTh Pa3UBKH TLIABKH.

22. C KaxoH LeNbo NPU HENPEPHIBHOM pa3IMBKe CTaIU
HCTIONIB3YIOT ITOTPY>KHBIC CTAKAHBI?

23. C Kako# 1eJbI0 MPUMEHSIOT IIIaKOOOpasyole CMECH B
KPHUCTANIM3aTOpe

24. Ha gem ocHoBaHa paboTa crcTeM paHHETO PacIO3HABAHUS
HPOPBIBOB?

25. Kaknmu nocnencTBusIMU COIPOBOXKAAETCS MPEKpalleHue
MOZaYH METaula B KPHCTAIUIM3AaTOP BO BPEMsI Pa3JIMBKH M PE3KOE
W3MEHEHHUE Haropa cTpyu?

26. Uro HeoOX0ANMO YUUTHIBATh MPH BEIOOpE TUaMeTpa KaHaia
Pa3IMBOYHOIO CTaKaHa CTaJIbKOBIIA?
27. UYrto HEOOXOIMMO YUUTHIBATh IIPH BEIOOpE HaMeTpa KaHana

Pa3IMBOYHOTO CTaKaHa MIPOMKOBIIA?
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KonrposbHas
pabota 1o Teme 9
"KauectBo HJI3 n
HAIPABJICHUSI
COBEPIICHCTBOBAHHS
HeIpepbIBHON
pa3nuBku"

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

Bomnpocs! o teme 9 «KadecTBo HEMPepHIBHOIUTON 3aTOTOBKH U
HAaIpaBJIeHHUs COBEPIIEHCTBOBAHMS HEMPEPBIBHON Pa3IUBKIDY

1. [NepeuncanTe CTPYKTYpHBIE COCTABIISIONINE ONEPETHOTO
CEUCHNUS HEIPEPBIBHOINUTOH 3aTOTOBKHI

2. UYrto Takoe oceBas PhIXJIOCTh U KAKOBBI IPUYMHBI €€
obpazoBaHus?

3. Kaxkwne ycioBus pa3nuBKH CIIOCOOCTBYIOT Pa3BUTHIO IedeKTa
«OceBast PIXJIOCTH»?

4. UYro Takoe oceBasi XMMHUECKasi HEOJHOPOJHOCTh U KAKOBBI
TpUYUHEI e€ 00pazoBaHus?

5. Kaxwne ycinoBus pa3iauBKU CIIOCOOCTBYIOT CHIDKCHHIO
pa3BuTHs AedeKTa «oceBas XUMHYECKast HEOTHOPOIHOCTE»?

6. Ha MHJI3 kakux THITOB He HaOIIOmaeTCs
HECHMMETPHYHOCTH ITOTIEPETHOH CTPYKTYPBI 3aTOTOBKH,
HPOSBISIOMASCS B CMEIICHUN TOPUCTOCTH, XUMHIECKON
HEOJHOPOJHOCTU U HEMETAIIMYECKUX BKJIIOUEHUH B BEPXHIOIO YaCTh
HII3?

7. Jlnist xaKoii 3aroTOBKM HaOIMIOmaeTcsl HCKaXeHue (POPMEI B
BUZIE pOMOUYHOCTH?

8. Jlnst kakoit 3ar0TOBKH HaOIOAaeTcst HCKaxeHne GopMel B
BUJIE PA3LyTUsl IpaHen?

9. Yxaxute Hanbosnee o0y GOPMYyITHPOBKY HIPUIUH
00pa3oBaHMs TPELIUH B HEMPEPHIBHOIUTON 3aTOTOBKE.

10. Uro Takoe oceBas TpEIMHA U KAKOBBI IPUYMHEI €€
obpazoBanus?

11. B kakom mecte MHJI3 Haunbosiee BepoaTHO 0Opa3oBaHue
HPOJONBHON TOBEPXHOCTHOH TPEIMHBI U oYeMy?

12. B kaxom mecte MHJI3 Hanboiiee BepoaTHO 0Opa3oBaHue
MONEepPEeYHOH MOBEPXHOCTHON TPELIUHBI B Ho4YeMy?

13. B kakom mecte MHJI3 Hanbosiee BeposITHO 00pa3oBaHue
ayKooOpa3HO# TPEIIHHEI U moYeMy?

14. B kaxom mecte MHJI3 Hanbosee BepoaTHO 00pa3oBaHme
CeT4aToil TpelUHbI ¥ moyeMy?

15. Kaknmu nocnencTBUsIMH CONPOBOKAAETCS PE3KOE
W3MEHEHHE Haropa cTpyu?

16. C xakoif IIebI0 TP HeTIPEPHIBHOM pa3IUBKE CTAIN
UCIIONB3YIOT MOTPYXKHBIE CTaKaHbl U 3aLIUTHBIE TPYOBI?

17. Uro npexycMaTprBaeT TEXHOIOTHS «MSATKOTO 00XKaTHsD
HEeNpPEepPhIBHOIUTOM 3arOTOBKHU?

18. J71s1 uero npuMeHseTcs JIEKTPOMAarHUTHOE IIepeMEIIBaHNe
B TEXHOJIOTMU HENPEPBIBHON Pa3IUBKH?

19. Ha uTo HanpaBiieHO COBEPLICHCTBOBAHUE MEXAHU3MOB
Ka4yaHHs KpUCTau3aTopa?

20. Yo gBiIsIeTCSI OCHOBHOM LIEJIBIO CO3IaHUs TUTCHHO-
MPOKATHBIX KOMIIJIEKCOB?

21. YKaXuTe OCHOBHBIE POOJIEMBI, KOTOPbIE HEOOXOANMO
pelIaTth Ipu MPOU3BOACTBE JIUCTOBOTO MPOKaTa B MOTOKE TUTEHHO-
MPOKATHOTO KOMIIJIEKCa.

22. 3a cuer 4ero JOCTUTAaeTCsS 3HEPIo- M pecypcocOepexeHne
IPU COBMEIICHHUH MTPOIIECCOB Pa3IuBKH U mpokatku B JIITK?

23. UYto u3 nepednucieHHoro oTHocuTCs K npenmyectsam JIIK
nepen kinaccudeckoil rexnonorueit «MHJI3 — npokatka»?

24. Kakue 311eMeHTBI TEXHOIOIUMY IIPUMEHSIOTCS Ha TUCTOBBIX
JITIK?

25. Kakum crioco60oM HEBO3MOXKHO PEIIUTh MPobIeMy
HECOOTBETCTBUS CKOPOCTHU BbIX0Aa 3aroToBok u3 MHJI3 u ckopoct
HpPOKATKH?

26. C KakuMU Ipo0JIeMaMU CTAJIKUBAKOTCS MPHU Pa3]IMBKE CTAIH

Ha BAJIKOBBIX MalllMHAX HENPEPBIBHON pa3IUBKU?
27. Kaknmu npenmymmecTBamu 001a1aeT BaIKOBAst TEXHOJIOTHS




KM10

DK3aMeH

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

BOHpOCbI JUISL TOATOTOBKHU K OK3aMEHY

1. VkaxunTe Ha3HaUCHHUE CTAIEPa3IMBOYHOTO KOBIIA B
COBPEMEHHOH TEXHOJIOTHH ITPOU3BOICTBA CTAIIH.

2. VYKaxuTe 11eJIb ONepalny 0 PACKUCICHUIO CTAIH.

3. YKaXnuTe OCHOBHYIO LI€JIb ONIEPAIUH 110 BAKYYMHUPOBaHHIO
CTaJIH.

4. YkakuTe OCHOBHYIO LIeJIb ONepaniy o o0paboTKe cTaiu
CHHTETHYECKUMH LIJIAKaMH M [IUIaKOOOPa3yIONIMMH CMECSMH.

5. VKaxnuTe ONTHMAalIbHYIO TEMIIEpaTypy Meperpesa MeTauia B

npoMexxyrogaoM kosire MHJI3, mpu koTopoM 06ecrednBaroTcst
Haunbosee GraronpuaTHbIE yCIoBHs (OPMHUPOBAHUS HENMPEPHIBHOIUTON
3arOTOBKH.

6. VYkakuTe BepXHHH TIpeel coaepskaHus cepbl 1 Gpocdopa B
cTanu, pasnusaemoii Ha MHJI3.

7. Ykaxkute TpeOOBaHUS HENPEPHIBHON Pa3JIMBKH 110
COZIepKaHUIO BOJOPO/IA B CTAH.

8. YxkaxuTe TIaBHbEIE (PaKTOPBI, OMPEASIIIONIIH
MPOJODKUTEIBHOCTD 3aTBEPAEBAHUS HEIPEPHIBHOIUTOM 3aTOTOBKH MPU
ONTUMAJIbHBIX TEMIIEPATYPHBIX YCIOBHUSIX PA3IHBKH.

9. Bemanny xoaddurmenta 3arBepaesanus k (Mmm/mMun1/2)
IpPHU ONTUMAIBHBIX TEMIIEPATYPHBIX YCIOBUSAX PA3IUBKU CIIOKOHHON
CTaJId COCTaBIISET. ..

10. Kaxk m3mensiercs BennunHa ko3¢ dunmeHTa 3ateepaeBanus k
(MM/MuH1/2) TIpH TOBBIIIEHUN TEMIIEPATYPHI IEPErpeBa MeTalia B
npomkosie Ha 10 [JC

11. Bennuuna koaddunuenrta 3atepaeBanus k (Mm/mMun1/2)
TIPY ONTUMANBHBIX TEMIIEPATYPHBIX YCIIOBHAX PA3INBKU KHITAIICH
CTaJId COCTaBIISCT. ..

12. YKaxkuTe 2 CTaJluu npolecca KpUCcTaIu3alu,
peanu3yemMbie Ha IPAKTHKE. ..
13. 3ageM 1 GOPMUPOBAHKS YCTOMIMBOTO 3apOJBIIIA TBEPAOI

(hazbl M HaYasa KPUCTAIITM3AIMHY HEOOXOIUMO MePEeOXIaKICHUE
pacIiaBa HIKE TEOPEeTUUECKON TeMIIEepaTyphl IUIaBICHHSA?

14. Ipn xaxux ycnoBUAX GopMHUPyeTCs MENKO3epHHUCTAS
CTPYKTypa HETIPEPHIBHOIUTON 3aTOTOBKH?

15. MakcuManabHO AOMyCTHMAasi CKOPOCTb BBITSTHBaHHS
3arOTOBKH OIPENEIAEeTCS. . .

16. Mertannypruyeckas aauaa MHJI3 — ato0...

17. [myGuHa JTyHKH >KMAKOTO MeTajlia 3aBUCHUT OT...

18. I'myOuHa JTYHKH KUIKOTO MeTajlia — 3TO...

19. VYKa)XuTe OCHOBHOE IIPEUMYILECTBO HENPEPLIBHON Pa3IuBKU
nepeJi pa3IuBKON B M3I0KHHUIBL.

20. 3a cueT 4ero B MEPBYIO O4epeb CISAYET 00eCIeunBaTh

JOCTI)KEHHE 3aJaHHON TPOM3BOAUTEIBHOCTH PA3IMBOYHOTO OTICTCHUS
TIPU HETIPEPBIBHOM Pa3iMBKE CTAI H3BECTHOTO CEYCHUS?

21. Ykakute OCHOBHBIE TIapaMEeTPhI, ONPEASISIONINE CKOPOCTh
Pa3IUBKH CTANH (T/MUH) Yepe3 OJINH PYUCH.

22. VYkakuTe OCHOBHBIE TAPaMETPBbI, ONPeAEIIIOIINe
MPOJODKUTENIBHOCT PA3UBKH TUIABKH.

23. Ut0o HEOOXOIMMO YUUTHIBATH MPH BHIOOpE AMaMETpa KaHalla
Pa3IMBOYHOTO CTaKaHa CTAJIBKOBIIIA?

24. Urto He0OXOMMO YUUTHIBATh IIPH BEIOOpE JHaMeTpa KaHana
Pa3NKMBOYHOIO CTaKaHa MPOMKOBIIA?

25. Yro B koHCTpyKIK MHJI3 00ycroBieHO eCTeCTBEHHON
ycaakou ctamu?

26. C xakoif IIebIo P HeTIPEPHIBHOM pa3IUBKe CTAIN
WCTOJB3YIOT IOTPY>KHBIE CTAaKaHbI U 3aLIUTHBIE TPYObI?

27. VYkakuTe OCHOBHOW BHJ (BUBI) TEILIONEpeIadl MIPpH
3aTBEp/ICBaHNH 3aTOTOBKU B KPHCTAILTH3AaTOPE.

28. YKakuTe OCHOBHOW BUJI (BHJIbI) €CTECTBEHHOM
TEeIUIoNEepeJayuy MpH 3aTBEPACBAHUU 3aTOTOBKH B 30HE BTOPUYHOTO
OXJTXKICHHSL.

29. TemmnepaTypa NOBEpXHOCTH 3aTOTOBKH B 30HE BTOPUUHOTO
OXJIAXKACHHS JOJDKHA HAXOJUTHCA ...
30. YKaKuTe 10JII0 BHYTPEHHETO TETlIa 3ar0TOBKH, OTBOAMMOIO

B KPUCTAJIH3ATOPE. ..
31. Uro siBisieTcs TIaBHBIM (PaKTOPOM, OTIPENENIOMNM




TpeboBaHHUe K TONIIHHE 3aTBEPCBIICH KOPOUKHU HA BBIXOE U3
KpHCTaIu3aropa’?

32. VYKakuTe OCHOBHYIO IIPpO0IIeMy, BO3HUKAIONTYIO TIPH
3aTBEP/ICBAaHUY METAILT B KPUCTAITH3aTOPE

33. C KaKo# LeJbI0 MPUMEHSIOT IUIaKOOOPpa3yoe CMECH B
KpUcTajIu3arope?

34. B 4éM 0cHOBHBIE ITpEUMYLIECTBA BOJO-BO3LYIIHON CUCTEMBI
BTOPUYHOTO OXJIAXKACHUS Iepe]] CTPYItHOH?

35. VYkaxute Hanbosee 001y GOopMyIMPOBKY MPUIHH
00pa3oBaHsI TPEIIMH B HEMIPEPHIBHOIMTON 3aTOTOBKE.

36. OceBast ppIXJIOCTH — 3TO. ..

37. OceBast TpeumHa — 3T0. ..

38. OceBast XMMHY€eCKas HEOJHOPOIHOCTh — 3TO. ..

39. VYKakuTe OTIMIUTEITHHBIE 0COOCHHOCTH CIISI00BOM
3arOTOBKH.

40. VYKaKUTE OTIMYUTEIBHBIE 0COOCHHOCTH OJIFOMOBOM
3arOTOBKH.

41. VYkaxute OTIIMIATENbHBIE 0COOEHHOCTH COPTOBOU
3arOTOBKHU.

42. [Tepeuncnure ocHoBHbIe Y3161 MHJI3 B HanpaBieHun

pa3MBKH, HAYMHAS C YCTPOHCTBA OBICTPOIl 3aMEHBI CTAIePa3InBOYHOTO
KOBIIIA.

43. [epeunciante OCHOBHBIC TEXHOIOTHYECKUE ONEPALIUH
HerepBIBHOﬁ Pa3JIMBKHU CTAJIM, HAYHWHAasA C HepBOﬁ onepaunef/i 110
TMOATOTOBKE — OCMOTP U IMAarHOCTHKA TEXHUYCCKOTO COCTOSHUSA y3JI0M
MHUJI3.

44. VYKa)XuTe OCHOBHOE Ha3HAUCHHUE 3aTPAaBKU B TEXHOJIOTHH
HETIPEPHIBHOMN Pa3INBKH CTAJIH.

45. 3oHanbHas TUKBAILMS — 3TO. ..

46. JlenapuTHas JIUKBaIMs — 3TO. ..

47. YkauTe 1Ba OCHOBHBIX HAIIPABICHUS CHIXKCHUS Pa3BUTHS
XUMHYECKOH HEOTHOPOJHOCTH TP PA3IUBKE CTAJIH.

48. OTMeThTe MPaBUILHOE ONpeAeTICHUE CTAH.

49. VYKaKUTE OCHOBHYIO (DYHKITHIO IPOMEXYTOYHOTO KOBIIA.
50. Berxox rogHOTO (B BHIIE HETIPEPHIBHOIUTONW 3aTOTOBKH) TIPH
HETPEPHIBHOM pa3nuBKe COCTABISET. . .

51. OCHOBHBIM IPEUMYILECTBOM CEPUIHON Pa3IuBKU CTAIH
METOJIOM «IIJIABKA Ha IUTaBKY» SBIIACTCS. . .

52. 3a cuer vero obecrieunBaeTCs MOCTOSHHBINA 1 HEOONBIIOH
Hamop CTPyu MeTaijia, HOAaBaeMoro U3 MPOMKOBIIA B KPUCTAIIN3ATOP?
53. Yem nipu npoextupoBanuu MHJI3 pykoBoacTBytoTCs mpu

OIPENIENIEHUH PACCTOSHUS MEXy PAJaMH POJIMKOB B 30HE BTOPUUHOTO
OXJIXKICHUS?

54. CHIKeHne KalUTalbHbIX 3aTpaT, TPYJOEeMKOCTH Onepanuii
10 PEMOHTY 3JIEMEHTOB 30Hbl BTOPUYHOIO OXJIAXKIEHUS U
nepenactpoiixe MHJI3 Ha npyrue cedenus obecnednBaercs. ..

55. VYkaxure ocHOBHBIE ipenmyiectBa MHJI3 ¢ BepTUKaIBHBIM
PacIoNoKEHNEM TEXHOJIOTHUECKOH OCH.
56. Vkaxure ocHOBHbIe peumMyiecta MHJI3 ¢ paguanbHeIM 1

KPUBOJIMHEHHBIM PACTIONOKEHHEM TEXHOJIOTHYECKOH OCH (B CpaBHEHUU
C BEPTUKAJILHOW KOMITOHOBKOM)

57. TeXHOJOTHSI «MATKOTO 00KaTHs» HENPEPHIBHOIUTOMH
3arOTOBKH IPEIYCMATPHUBALT ...

58. DNEeKTPOMarHUTHOE TEPEMELINBAHUE B TEXHOJIOTUU
HETPEPBIBHON PAa3IIMBKU NPHUMEHSCTCS JUIA ...

59. CoBepIICHCTBOBaHNE MEXaHU3MOB KayaHHs
KPHUCTAIH3aTOPa HAIIPABJICHO HA ...

60. OCHOBHOM LIEJBIO CO3/IaHUS JIMTEHHO-TTPOKATHBIX
KOMIUTEKCOB SIBIISICTCHL. . .

61. YKaXuTe OCHOBHBIE POOJIEMBI, KOTOPbIE HEOOX0ANMO

pemaTh Ipy NPOU3BOACTBE JIUCTOBOTO MPOKATa B OTOKE JINTEHHO-
MPOKATHOTO KOMILIEKCA.

62. Kakwue 3eMeHThI TEXHOJIOTHH UCTIOJIB3YIOTCS Ha BCEX
JUTEHHO-TIPOKATHBIX KOMILJIEKCax?

63. [lepeuncnure MpeuMyIIeCTBa TEXHOJIOTHH COBMEIICHHUS




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Haspamue IIpoBepsiemble
WHIUKATOPBI ConeprxaHue paboThI
paboTst paboTbt N
KOMIIETEHITNHA
P1 Brinonnenue u [1K-2-31;T1K-2- JlomarHee 3a/1aHHe BBITOJIHICTCS B COOTBETCTBHH C METOAUYCCKUMHU

3alUTa JOMAIIHETO
3aJaHus [0 TeMe
«Pacuer napameTpoB
HeIpepbIBHON
Pa3IUBKH CTAIN

V1;IIK-2-B1;I1K-4-
31;I1IK-4-Y 1;I1K-4-
B1;IIK-5-31;IIK-5-
V1;I1K-5-B1;I1K-6-
31L;IIK-6-Y 1;I1K-6-
Bl

YKa3aHHUSIMH 10 UHIUBUAYAIbHOMY BapuaHTy. [lociie BhImonHeHus
3a/1aHUS U TIPOBEPKH €T0 MperoiaBaTesieM, JOMaIIHee 3a/JaHue
3aIUIIAETCS CTYAECHTOM.

TeopeTudeckre BOMPOCHI K 3aIIUTE TOMAIIHETO 3aJaHUs:

L. Ipomeccel, mpoucxoaaImye BO BpeMs BBIIIYCKa CTAIH U3
CTaJICIUIaBHIIBHOTO arperara, BBIAEPKKH €€ B KOBIIE U PA3IHBKH.

2. Kakue TpeOoBaHus MPeAbSBISIOT K CTaIH IEpes Pa3IMBKONH?
3. JlaiiTe 00IIyI0 XapaKTePUCTHKY HEIPEPHIBHOM Pa3IUBKH
CTaJIM U €€ CPaBHEHHE C PA3TIMBKOI B M3II0KHUIIBL.

4. OnuiuTe TeMIOBbIE YCIOBUS 3aTBEPACBaHUS

HENPEPLIBHOJIIMTON 3arOTOBKU: YYaCTKU OXJIAXKIECHUS, YCIOBUS
TETIIO0TBOAA, ITyOMHA JIYHKH XHIKOTO METajlla i CKOPOCTb
3aTBEPICBAHUSL.

5. YKakuTe OCHOBHOHW BUJ (BH/IbI) TEILIONIEPEAAYN TIPH
3aTBEPJIEBaHUU 3aTOTOBKH B KPUCTAJIU3ATOPE.

6. YKkaXuTe OCHOBHOM BUA (BHIBI) €CTECTBEHHOM
TEIUIoNepeJauy MpH 3aTBEPACBAHUN 3aTOTOBKH B 30HE BTOPUYHOTO
OXJIaX/ICHUSL.

7. DopMHUPOBAaHUE CTPYKTYPhl HEIIPEPHIBHOIUTON 3arOTOBKU
CIIOKOMHOM CTaJIu.

8. OCOOCHHOCTH Pa3IMBKH M CTPOSHUS HEMTPEPHIBHOIUTHIX
3arOTOBOK KHIISIIIEH U MOJTYCHOKOWHOM CTalH.

9. [Nepeunciante OCHOBHBIC BUABI KJIACCH(DHUKALINY MAIIHH
HETNPEPHIBHOTO JINThSI 3aTOTOBOK.

10. [lepeuncnure BUIBI MAIIMH HETIPEPHIBHOTO JIMThS 3aTOTOBOK.

JlaiiTe XapaKTepUCTHKY YCTaHOBKaM HETIPEPHIBHOW Pa3IMBKHU CTAJIH
BEPTHKAIBHOTO THIA (OTIHYUTENbHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEZOCTaTKH).

11. [lepeuncaure BUIbI MAIIMH HENIPEPBIBHOIO JIUThSI 3aTOTOBOK.
JlaiiTe XapaKTEpUCTUKY YCTaHOBKAaM HENPEPBIBHON PAa3IUBKU CTaIU
paauaIbHOTO U KPHBOJIMHEHHOTO THIA (OTIMYUTENbHBIE OCOOCHHOCTH,
HNPEeNMYIIECTBA M HETOCTATKH).

12. Ilepeuncaute BUIBI MAllIUH HEIIPEPBIBHOIO JIUThSI 3aTOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKAaM HEIIPEPBIBHON Pa3IMBKU CTaJU C
U3ruboM ciaMTKa (OTIMYUTENbHbIE OCOOEHHOCTH, MPEUMYIIECTBA U
HEJOCTaTKH).

13. Ilepeuncaure BUIbI MAlIUH HEIIPEPBIBHOIO JIUThSI 3aTOTOBOK.
JlaiiTe xapaKTepUCTHKY YCTaHOBKaM HENPEPHIBHOW Pa3IMBKU CTaJIU
TOPH30HTAJILHOTO TUINA (OTIMYUTEIbHBIE OCOOEHHOCTH, IPEUMYILECTBA
Y HEJIOCTATKH).

14. YxaxxuTe ocHOBHbIe penMymectsa MHJI3 ¢ BepTuKaisHBIM
pacronoKeHneM TEXHOJIOTHUECKOH ocu

15. VYkaxure ocHoBHbIe ipeumMyinectsa MHJI3 ¢ paguanbHbIM 1
KPUBOJIMHEHHBIM PACIOIOKEHUEM TEXHOJIOTHYECKON OCH

16. Iepeuncanure OCHOBHBIE Y3JIbl MAIIIMHBI HEMTPEPHIBHOTO
JIUThS 3aTOTOBOK. IIpOoMeKyTOUHBII KOBII: HA3HAYEHUE, KOHCTPYKIIHUS,
TEXHOJIOIUS IPUMEHEHMUS.

17. Ilepeuncanre OCHOBHBIE Y3JIbl MAIIUHBL HEIIPEPBIBHOTO
JIUTHSI 3aTOTOBOK. MeXaHU3M KauaHUs KpUCTAJUIN3aTopa: Ha3HAuYeHHE,
KOHCTPYKIIHS, TTapaMeTpPhl PaOOTHI.

18. Ilepeuncanre OCHOBHBIE Y3JIbl MAIIUHBI HETIPEPBIBHOTO
JUTHS 3ar0TOBOK. KpHcramnmusarop: Ha3sHaYeHHE, KOHCTPYKIUH,
MarepHual, CTOHKOCTb, JUIMHA U (JOpMa IOTIEPETHOTO CEUCHUSL.

19. Ilepeuncianre OCHOBHBIE Y3Jbl MAIIUHBI HEIPEPBIBHOTO
JIUTHSI 3aTOTOBOK. 30HA BTOPUYHOTO OXJIAKICHUS: Ha3HAUEHHE,
KOHCTPYKIIHSI, CIIOCOOBI 04 BOJIbI HAa CIIUTOK M BAPUAHTHI
pa3MerieHust pOPCYHOK M MOJICPIKUBAFOIINX POJIMKOB B 3aBUCHMOCTH
0T (pOPMBI ITOTIEPETHOTO CEUCHUS CITUTKA.

20. VYkakure OCHOBHOE HazHauCHHE 3aTPAaBKU B TEXHOJIOTHH
HEMPEPHIBHOM Pa3IMBKU CTaITH.

21. Ilepeuncnaure OCHOBHBIE TEXHOJIOTMUECKHE OLIEPALIIU
HENPEPLIBHOM Pa3JIUBKU CTaNM, HAYMHAS C [IEPBOM omepauuel 1no




MOATOTOBKE — OCMOTP U JUATHOCTHKA TEXHHYECKOTO COCTOSHHUS Y3JI0M
MHJI3.

22. [NepeuncanTe OCHOBHBIC TapaMeTPHI HETTPEPHIBHON
Pa3IUBKH U 3aKOHOMEPHOCTH UX PETyIHPOBAaHUS. 3aBUCHMOCTb
CKOPOCTH Pa3JIMBKH OT CEUCHUs CIMTKA, TEMIEpaTyphbl eperpesa u
CTEIICHH JIETUPOBAHUS CTalIH.

23. Crroco05I mojagy MeTauia B KpUCTAILIN3ATOP, X
JOCTOMHCTBA U HEJJOCTATKH, 0COOEHHOCTH NpUMeHeHus. Poib
IIAKO0OPa3yOIIMX CMECEH NP HEIIPEPHIBHON pa3iMBKE U TPeOOBaHUS
K HUM.

24. INepeuncanure OCHOBHBIC e(EKTH HEMPEPHIBHOIUTHIX
3aroToBOK. [10JpoOHO H3110KHTE YCIOBHS (POPMUPOBAHUS MPOIOIBHBIX
Y MONEPEYHBIX TPEIMH, YKOKUTE IPUIUHBI UX BOSHUKHOBEHHSI.

25. INepeuncante oOcHOBHBIC Ie(EKTH HEMPEPHIBHOIUTHIX
3aroToBOK. [TofpoOHO H3M0KHUTE YCIOBHS (POPMHUPOBAHUS CETUATBIX U
NayKooOpa3HbIX TPELINH, YKaXKUTE IIPUUYNHBI UX BOSHUKHOBEHHSL.

26. [Nepeuncante ocHOBHBIE Ie(EKTH HEMPEPHIBHOIUTHIX
3aroToBoK. [TogpoOHO M3I0KHUTE YCIOBUS (POPMHUPOBAHUS OCEBOM
XMMHYECKOI HEOJJHOPOIHOCTH, YKAXKUTE MIPUUUHBI € BOSHUKHOBEHHSI.
27. [Nepeunciute 0OCHOBHBIE Ne(EKTHI HEIPEPHIBHOIUTHIX
3arotToBoK. [ToapoOHO M3I0XkKHTE yCIOBHA (POPMUPOBAHUS OCEBOIT
PBIXJIOCTH U OCEBOM TPEILIUHBI, YKAXKHUTE IPUIUHBI UX BOSHUKHOBECHUSI.
28. VYkaxuTe mIaBHble (aKTOPbI, ONPeIeIIIOMHit
MPOIOJDKUTENFHOCTE 3aTBEPICBAHNS HEIPEPHIBHOINTON 3aTOTOBKH MIPH
ONTHMAJIBHBIX TEMIIEPaTyPHBIX YCIOBHUSX Pa3IHBKH.

29. UeMm ompenenseTcs MaKCUMaJIbHO J0OIyCTUMAsi CKOPOCTb
BBITSITMBaHHMS 3aTOTOBKH?

30. Jaiite onpenenenue metautyprudeckoit mmmae MHII3.

31. JlaiiTe onpeaeneHne TEPMUHY «DIyOHHA JTyHKH KHUAKOTO
METalay U PpacCKaKUTe OT 4ero OHa 3aBUCUT?

32. VYKakuTe OCHOBHBIE TTAPAMETPEHI, ONPEAEIIAIONINE CKOPOCTh
Pa3IUBKH CTANH (T/MUH) Yepe3 OAUH pydeH.

33. VYkakute OCHOBHBIE TTapaMEeTPbI, ONPEASIISIONINE
HPOJOKUTENBHOCTh PA3IUBKH TUIABKH.

34. UYrto HE0OXOIMMO YUUTHIBATh IIPH BEIOOpE IHaMeTpa KaHana
Pa3IUBOYHOIO CTaKaHA CTAJIbKOBIIA M IPOMKOBIIA?

35. C Kakoil LeNbI0 PHU HENIPEPHIBHOW PA3JIMBKE CTAIH

HCTIONIB3YIOT ITOTPY)KHBIE CTAKAHBI M 3AIUTHBIE TPYOBI?




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT]>I, TECThI H T.l'l.)

Tekymuii KOHTPOJIb PE3YIBTATOB OCBOCHUS Y [ B COOTBETCTBUU C paboyeil mporpaMMoi U KaleHIapHO-TEMAaTHIeCKUM TIAHOM
HNPOUCXOJUT NPU HUCHOIb30BAHUH CIEAYIOIUX 003aTeIbHBIX (POPM KOHTPOIIS:

1). BemoHeHMe ¥ 3amuTa JOMANTHETo 3aIaHKsl B BHIE YCTHOTO OIPOCa IO KOHTPOJIBHBIM BOIPOCAM;

2). BemmonHeHIe KOHTPONBHBIX paboT 1o TeMaM Kypca B (hopMe KOMIBIOTEPHOTO TeCTHpOBaHuUs. [lepedeHs BOmpocoB
KOMITBIOTEPHOTO TECTUPOBAHMS MPEACTABIIECH B OTHOUMEHHOM Kypce Ha iatgopme LMS Moodle.

IMpomexxyTounas aTtectanus 1mo Y /1 ocymiecTBiIseTCs MPH HCIOIB30BAaHIHA CIIEIYIONIIX 00sS3aTEeNbHBIX (POPM KOHTPOJIS:

1). DK3aMeH, KOTOPBIH MOXKET IIPOBOJUTCS B YCTHOH (popme mo OmteTam, BKITIOYAIONTIM TEOPETHIECKUE BOIPOCH! U 3a/1a4H,
OXBaTHIBAIOIIKE BCe pa3zaeisl Y /I, WK B TECTOBOM (hopMe Mo TECTOBBIM 3amaHusM B cpene LMS Moodle.

Hioke npesicTaBiieH oOpaser] 9K3aMeHAIlMOHHOTO OmteTa.

MuHHCTEpCTBO HayKH U BhIcIIero oopasoBanus Poccuiickoii deneparyu

(enepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE BEICIICTO 00pa30BaHUs

«HanuoHnanbHbII Hccen0BaTeNbCKHii TexHonornaeckuii yausepcutet «MUCBCy»

HOBOTPOULIKMIA ®UITAAT

Kadenpa metannypruueckux TEXHOIOTHIA U 000pyIOBaHUS

SK3AMEHALIMOHHbIN BUJIET Ne 0

JucrumnnHa: «BHemewHas 00paboTKa 1 pa3IMBKa CTaNIM»

Hanpasnenue noaroroBku 6akanaspos: 22.03.02 Metamnyprust

IMpodwne moaroroBku: «O6pabOTKa METAIIIOB TABICHUEM

®dopma 00ydeHus: OTHAs

®dopma MPOBEACHUS IK3aMEHa: YCTHAs

1. ITpoueccel, MpouCXoasIIKe BO BpeMs BIITyCKa CTaIH U3 CTANEIUIaBUIBHOIO arperara, BEIIEPKKHU €€ B KOBIIE U Pa3IHBKH.
2. ITepeunciuTe OCHOBHBIC Y3JIbI MAIIHBI HEMIPEPHIBHOTO JINTHS 3aTOTOBOK. KpHcTanims3aTop: Ha3HaYeHHE, KOHCTPYKITHH,
MaTtepHal, CTOMKOCTb, JJIMHA U opMa mornepedHoro cedeHus. CoBpeMeHHBbIe TpeOOBaHMS K KOHCTPYKINHU KPHCTAIUT3aTOPOB.
3angaua. Berancnuts Tpedyemoe komuuectBo pydseB MHJI3 mist paznuBku ctamu Mapku Ct. 3cn u3 u3 280-T cranepa3inBOYHOTO
KOBIIIa Ha 3ar0TOBKY ceueHreM 220x1200 MM mipu cKOpoCcTH BeITsTHBanHus 1,15..1,35 M/MuH ¥ I10THOCTH cTanu 7,8 T/m3.
ITpoaomKUTETFHOCTD Pa3IMBKY IUIABKH HE JIOJDKHA MPEBHIIIaTh 60 MUHYT.

CocraBui:

noueHT kKadeaps MTuO A.H. IllanoBajoB

Tectsl 115t 5K3aMeHa reHepupyrorces cucreMoit LMS Moodle n3 6aHka TecTOBBIX BOIpocoB U 3aganuil. Tect coctout u3 18
TEOpPEeTUUECKUX BOMpocoB (20 6aiIoB 3a MpaBMIBHBIN O0TBET) U 4-X 3a1a4 (60 6anoB 3a MpaBUIIbHBINA OTBET). Bpems npoxoxaeHus
TECTa OTPAaHUYCHO - 35 MUHYT.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

1). Kputepuu oneHKH KOHTPOIBHBIX PaboT

«OTINYHOY - 32 TIOJIHOE OBJIAJICHUE COJICp)KaHUEM YUEOHOTO MaTepuala, BiaeHue NOHATHIHHEIM aNlapaToM, yMEHHE peliaTh
HPaKTHYECKHE 3aa41, IPaMOT-HOE, JIOTHYHOE M3JI0’KCHUE OTBETA.

«XO0po1IO» - €CIH CTYJCHT MOJHO OCBOWII YYeOHBINH MaTepHal, BlIaJieeT MOHATHIHHBIM alapaToM, OCO3HAHHO NIPUMCHSET 3HAHUS
JUISL pELIeHUs] IPaKTHYEeCKHX 33/1a4, IPaMOTHO U3JIaraeT OTBET, HO coJiepXKaHue U (opMa oTBeTa UMEIOT HEKOTOPbIE HETOYHOCTH
«Y 1OBJICTBOPUTENBHO) - €CIIH CTYAEHT OOHAPYXHMBAeT 3HAHUE M IIOHUMaHNEe OCHOBHBIX ITOJIOXKEHUH y4eOHOTO MaTepHana, Ho
M3J1araeT ero HeMoJIHO, HEMOCIIeI0BATEIbHO, TOITyCKAaeT HETOYHOCTH B ONIPEIeTICHHE IOHATHH, B IPUMECHCHUHN 3HAHUHN JUTS PEIICHUS
MpaKTUIECKUX 3a/1a4, HE yMEeT J0Ka3aTeIbHO 000CHOBATh CBOM CY)KICHHS

«HeynoBeTBOPUTEIILHOY - €CIIM CTYICHT UMEET pa3po3HEHHBIE, OECCUCTEMHBIC 3HAHNUS, HE YMEET BBIACIATD INIaBHOE U
BTOPOCTETICHHOE, JIOITYCKAeT OIIMOKH B OIIpEAeICHIe OHATHI, HCKa)KaeT UX CMBICT, OECIIOPAI0YHO B HEYBEPEHHO H3JIaraet
MaTepuai, He MOXKeT IPUMEHSITh 3HAHUS JUIS PEeIICHNs MPAaKTHIeCKUX 3a/1a4; 3a MOIHOE He3HAHNE U HEIIOHHMaHNe yaeOHOTO
Marepuala Wik 0TKa3 OTBE4aTh

2). Kputepun omeHKH 3alIATHl JOMAITHETO 3aIaHns B YCTHOH (opme

«OTamaHOY - paboTa COMePKUT TPAMOTHO H3JIOKEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTCcsl OTCYTCTBHEM ONIMOOK B pacyeTax,
JIOTHYHBIM U MOCNEA0BATENbHBIM H3I0KEHHEM MaTepHana B MosCHUTeIbHON yacTu. I1py 3amuTe paboThl CTYIEHT OKa3bIBAET
DTyOOKHe 3HaHHS BOIIPOCOB TEMBI; CBOOOTHO OIIEPHUPYET PaCYCTHEIMHU JTaHHBIMH; JIETKO OTBEYAET Ha MTOCTABJICHHBIC BOIIPOCHL.
«Xopormio» - paboTa COAECPKUT IPAaMOTHO H3JI0KEHHYIO PACUETHYIO 0a3y, XapaKTepU3yeTCs OTCYTCTBUEM OIIHOOK B pacyeTax,
JIOTHYHBIM U MOCJIEA0BATEIbHBIM H3I0KEHHEM MaTepyaa B MoACHUTEeIbHON yacTu. I1pu 3amuTe paboTh! CTYIEHT HOKa3bIBAET
3HaHUS BOIPOCOB TEMBI; 03 OCOOBIX 3aTpyJHEHMIT OTBEYACT HA ITOCTABJICHHbIE BOIIPOCHL.

«Y IOBIETBOPHUTENBHOY - pab0Ta COEPIKUT PACUCTHYIO 0a3y, XapaKTepH3yeTcs HaJIMIMEM OTICTBHBIX OMMOOK B pacderax. [1pu
3aIINUTe CTYJACHT POSBISIET HEYBEPECHHOCTD, IOKA3hIBAET C1ab0e 3HAHNE BOIIPOCOB TEMBI, HE AACT IIOJIHOTO, apTyMEHTHPOBAHHOTO
OTBETA HA 3aJJaHHBIE BOIPOCHI.

«HeynoBneTBopHuTETEHOY - paboTa HE COAEPIKUT PAaCUETHYIO 0a3y, He OTBeYaeT TPEeOOBAHMSIM, H3TI0KEHHBIM B METOIMYECKAX
YKa3aHUIX, IMEeT 3HAUNTEeNIbHBIC ONTHOKY B pacuerax. [Ipu 3ammre CTyIeHT 3aTpyJHACTCS OTBEYATh HA MOCTABICHHbIE BOIIPOCHI IO
TeMe, He 3HaeT TEOPHUHU BOIPOCa, IIPH OTBETE JOMYCKAeT CyNIeCTBEHHbIE OMINOKH.

3). Kputepun 3ammTsl TOMaNIHEro 3a1aHus B (JopMe TeCTHPOBAHS:

«OTamaHOY - noy4yenue 6osee 90 % 6anIoB 1O TECTY IIPU BHITOIHEHUH TECTA 32 PEIIAMEHTHPOBAHHOE BPeMs

«Xopo1o» - noxydenue ot 75 10 90 % 0annos 1o TeCTy MPHU BHITOIHEHUH TECTA 33 PEIIAMEHTHPOBAHHOE BpeMs

«Y IOBIETBOPHUTENBHOY - TTONTydeHue oT 50 10 75 % 0aIuIoB 1Mo TeCTy MPH BHITOJHEHUH TECTa 32 PEIAMEHTHPOBAHHOE BPEMS
«HeynosnerBopuTensHOY - Tosrydenue Menee 50 % 0anioB mo tecty

4). KpuTepuu OlIEHKH 3K3aMeHa B YCTHOU (opme:

«OTINYHOY - CTYJCHT JEMOHCTPHPYET CHCTEMHBIC TEOPETHUCCKUE 3HAHMS, BIIa[JeeT TePMHUHOJIOTHEH, AeTaeT apryMeHTHPOBaHHBIE
BBIBOJIBI M 00OOIICHUS, TPHBOAUT IPUMEPEIL, IIOKa3bIBACT CBOOOIHOE BJIJICHHE MOHOJIOTHUECKOM PEUbI0 M CIIOCOOHOCTE OBICTPO
pearnpoBaTh Ha YTOUHSIOLIME BOIIPOCHI.

«Xopo1Io» - CTyJCHT IEMOHCTPHUPYET NTPOYHBIC TCOPSTUISCKIE 3HAHUS, BIIA/ICCT TEPMUHOIIOTHEH, [IeTlaeT apryMeHTHPOBAaHHEIC
BBIBOJIBI M1 OOOOIICHNS, TIPHBOAUT IPUMEPEI, HO IIPU 3TOM JeJIaeT HECYIIECTBEHHBIE OIMMMOKH, KOTOPbIe OBICTPO HCIPaBIISET
CaMOCTOSTENBFHO WM PY HE3HAYUTEIbHOI KOPPEKIMHU MTPEIoIaBaTeNIeM.

«Y IOBIIETBOPUTENBHOY - CTYJICHT AEMOHCTPUPYET HENTYOOKHE TEOPETUUECKUE 3HAHUS, IPOSBIISET c1a00 chopMUPOBAHHBIE
HaBBIKH aHAJIM3a SBJICHUI U IPOIIECCOB, HEIOCTATOYHOE YMEHHE JeNaTh apTyMEHTHPOBAHHBIC BEIBOBI M IPUBOINUTE IPUMEPEI,
MOKa3bIBaeT HE JOCTATOYHO CBOOOAHOE BIIAICHHE TCPMHUHOIOTHEH, IOTHIHOCTHIO M TIOCIIEI0BATEIbHOCTHIO H3TI0XKEHHS, IeTIaeT
OLIMOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NPH KOPPEKIIUH HPETIOAaBaTeIIeM.

«HeynoBneTBOpUTETEHOY - CTYICHT IEMOHCTPHUPYET HE3HAHUE TEOPETHUSCKUX OCHOB IIpeIMeTa, He YMeeT JeIaTh
apTyMEHTHPOBAHHBIC BEIBOBI M TPUBOUTH IIPUMEPEI, HE BIaZeeT TEPMUHOJIOTHEH, TIPOSBIISICT OTCYTCTBUE JIOTHIHOCTH U
HOCJIEZI0OBATEIbHOCTBIO U3JI0KEHHS, Ie1aeT OIMOKH, KOTOPbIE HE MOXKET UCIPAaBUTh JIaXke P KOPPEKLIMHU NPETOo/IaBaTelieM.

5). Kputepnu oneHku 3x3aMeHa B popMe KOMITBIOTEPHOTO TECTHPOBAHMS:

«OTnmaHOY - noy4yenue 6osee 90 % 6anIoB 1Mo TECTY IIPHU BHITOIHEHUH TECTA 32 PEIIAMEHTHPOBAHHOE BpeMs

«Xopot1o» - noxydenue ot 75 10 90 % 6annos 1o TeCTy MPHU BHIIOIHEHUH TECTA 33 PEIIAMEHTHPOBAHHOE BpeMs

«Y IOBIETBOPHUTENBHOY - TTONTydeHuUe oT 50 10 75 % 0auIoB 1Mo TeCTy MPH BEITOJHEHUH TECTa 32 PEIAMEHTHPOBAHHOE BPEMS
«HeynosnerBoputensHOY - Tosrydenue Menee 50 % 0amioB mo tecty

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue Bubnuorexa W3narenbcTBO, TOI
JI1.1 |Kynpun B.A. Teopus 1 TeXHONOTHA M.: "Mup", OOO
MPOU3BOJICTBA CTATH: Y UeOHHK "N3pnarenscrBo ACT", 2003
JUTS BY30B




ABTOpBI, COCTaBUTENN 3ariaBue Bubnnorexa W3znparenbcTBO, TOT
JI1.2 [AB.Hedenos, MauuHsl 4 arperaTsl H® HUTY «MHUCuC», 2014
H.A.Unuenes, HETIPEPBIBHOTO JUTHS
N.Alllyp 3aroTOBOK : YUeOHHUK
6.1.2. lono/IHUTe/IbHAS JUTEPATYypa
ABTOPBI, COCTaBUTENU 3arnaBue bubnuoreka WznarenscTBO, 107
JI2.1 |CwmupnoB A.H., HenpepriBHas pa3nuBka cranu: Honeuk: JJonHTY, 2011
Kyb6epckuii C.B., YaeOHHuK
Ilrenan E.B.
6.1.3. MeTtoguueckue pa3padoTKku
ABTOPBI, COCTaBUTEIH 3arnaBue bubmmoreka WznarensctBO, TOA
JI3.1 |lanoBanos A.H. Pacuer napamerpos Hosotpouuk: HO HUTY
HENPEPLIBHOMN PAa3JIUBKU CTANIU: "MHCHUC", 2025
METOANYECKHUE YKa3aHUs IS
BBINOJIHEHUSI IOMAILIHETO
3aJIaHUsT/KOHTPOJIBHOM paboThI
no aucuumuuHe "Breneunas
00paboTka u paznuBka cranu"
Juts OaKaaBpOB HAIPABIICHUS
22.03.02
"Metamnyprus" (mpoduis "
O6paboTka MeTaIOB
nmasieHneM" )Bcex hopm
o0yueHus
JI3.2 |IHanosanos A.H. Bueneunas 06paboTka u Hosotpounk: HO HUTY
pa3IMBKa CTAJIH: «MUCHCy», 2025
Metonuieckne yKazaHus IS
MPOBEACHUS IPAKTUIECKUX
3aHATUN U CAaMOCTOSTEIILHOMN
paboThI
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTEepHET»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |HOB HUTY "MUCuC" www.elibrary.ru
73 | Poccuiickas HaydHast SIEKTpOHHAs ONOIHOTEKa www.elibrary.ru
6.3 IlepeyeHb MPOrpaMMHOIO obecrevYeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 |Zoom
6.4. Ilepeyenb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOodeccHOHATbHBIX 023 JaAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue Bun OcHaienue
212 VYuebnast  ayguropus  aus  3aHATHH | JIex 1 . - Komnsiotep B cbope;
JIEKITUOHHOTO THUTA, MPaKTUIECKUX 1 mr. - Ilpoekrop Acer ¢ MOTOJIOYHBIM
3aHITUN kperuienueM P 5206(3D) ;
1 mrt. - Oxpan Lumien Eco Picture 200x200
cM™;
22 . - CTON CTyACHYECKHIA;
1 . - [IpenonaBaTenbCcKuii CTOI;
44 mrt. - CTymn.
217 VYueOnas abopatopust JIa6 1 wrT. - Merannnyeckuil creH;
1 LIT. - Creiuiax oz, 00pasibl
900*500%2000;
I mr. - Cremrax mong  o0pasimbl
900*500%2000;
1 . - Becbl 1abopaTopHble TEXHUYECKUE;
1 mT. - MakeT TOMEHHOTO IIeXa;
1 mr. - MakeT MapTeHOBCKOIO L€Xa.




8. METOAUYECKHUE YKA3AHUA J1JI1 OBYYAIOIUXCA

OcBoeHNe QUCIUILINHEI IPEATIONaraeT Kak MPOoBeICHNE TPaAUIIMOHHBIX ayAUTOPHBIX 3aHATHH, TaK U pabOTy B HICKTPOHHOH
nHpopmamonHo-oopazoBarenbHoi cpeae HUTY MUCHC (DMOC), yacTbio KOTOPO HEMOCPEACTBEHHO NpeAHAa3HAUEHHON 15t
OCYIIECTBIICHHS 00pa30BaTENILHOTO TpoIiecca SBISETCS 3IEKTPOHHBIN 00pa3oBaTenbHbIi pecype LMS Moodle.

PexoMeHnanuu mo ycrenHoMy OCBOEHHIO Kypca B TPAJUIHOHHON opme.

J171st yCTIeITHOTO YCBOCHHS TEOPETUYECKOTO MaTepuala HeOOX0AMMO PEryJSIPHO OCEIIATh JIEKIUH, IEPEUUTHIBATh JEKIMOHHbINH
MaTepHal, 3HAUUTEIbHOE BHUMAHHUE YIIENIATh CAMOCTOSATEIbHOMY U3YyUEHHUIO TUCIIUILIMHEL.

IIporpaMma JUCLUIUIMHBI BKIIOYAET JIEKIUOHHBIE U IPAKTUUECKUE 3aHATHS , BBIIIOJHEHUE JOMAIIHETO 3aaHuUs.

JlomarnrHee 3afaHue OTINYAETCS 3HAUUTENbHBIMU 3aTPaTaMU BPEMEHH U TpeOyeT OT CTyAEHTa 3HaHHUH JIEKIIMOHHOTO MaTepHara,
METOANYECKUX YKa3aHHH M0 BHIOIHEHUIO 3a1aHNs M OOJIBIIOT0 BHUMAaHHUS. B CBS3M ¢ 3TUM, TP IUITaHUPOBaHUH CBOECH
CaMOCTOSITETbHOHN pabOTHI BaM CIEAyeT YIUTHIBATh, YTO MPOITYCK JIEKIIMOHHBIX 3aHATHI N HEBHUMATEIFHOE OTHOIICHHE K
U3YYEHHIO METOJUYECKUX YKAa3aHUH CYLIECTBEHHO OCJIO’KHUT BBINOJIHEHUE JOMALIHETO 3a1aHUs.

IToaroroBka K BEIIOJIHEHHIO JOMAIIHEIO 33JaHHs 3aK/IH0YACTCs B U3YYEHMH COOTBETCTBYIOIIMX METOJUYECKUX YKa3aHUN U
CTaHJApTOB 10 O(OPMIICHHIO PabOTHI. 3aaHNe BBIIACTCS Ha 2 HEJENE CeMEecTpa, CPOK CAa4d Ha MPOBEPKY - 10 Henems.
Koncynbranuu no sonpocaM, CBI3aHHBIM C BBIIIOJIHEHUEM JOMAILIHETO 3a1aHUsl IPOBOJATCA [0 COIVIACOBAHUIO C IIPENOJABATENEM,
BEJYILUM JUCLUIUIMHY, B COOTBETCTBUM C PACIIHCAHUEM.

OdopMiIeHHOE B COOTBETCTBUH CO CTaHAAPTaMH JOMAIIHEE 33/laHUE CllaeTcsl Ha Kadeapy MEeTalUTyprHIecKHX TEXHOIOTHH 1
obopynoBanus. [IpaBHIIEHO BEITOTHEHHAS paboTa JOIMyCKaeTcs K 3aliTe, KOTOpas IIPOBOJUTCS B YCTHOH (hopme Ha 3adeTHOH
Hezene.

VYuacTHe B IPAaKTHYECKHUX 3aHATUAX TPEOYET OT CTYICHTOB BBICOKOHM CTEIIEHH CaMOCTOSITENIbHOCTH 1 CIOCOOCTBYeET Oosee
ITyOOKOMY OCBOCHHIO TEOPETHUECKHX MOIOKSHNH U UX MPAKTHIECKOTO UCTIONB30BaHMs. Ha MpakTHYeCKnX 3aHATHIX CTYACHTHI
[0J] pyKOBOJICTBOM IIPENOAABATENs BBIIOIHAIOT PACYETh] CTANEILIABHIBHBIX IIPOLIECCOB, @ IIOJyYEHHBIE PE3YJIbTAThl COMOCTABIIIOT
C peaJlbHbIMU [IPOU3BOICTBCHHBIMU BEJIMYUHAMM.

IToaroroBka k 5K3aMeHy MO AUCLUILIMHE 3aKII0YaeTCA B U3y4YEHUH TEOPETUUECKOTIO MaTepHana 1o KOHCIEKTaM JIEeKLHH,
UCTOYHUKAM OCHOBHOM U JOIOJHUTEIIbHON JINTEPATypHI.

Yrto6bl BaM OBUIO HHTEPECHEE U3Y9aTh METAJLTypIHYecKUe JUCIUIUIMHEI, IPOCIEKUBATh UX B3aUMOCBS3b C Baleil
CMHEHUATbHOCTBIO, HEOOXO0AUMO MOCTOSHHO PACIIUPATH CBOI KPYro3op, B ueM OOJIBIIYI0 TOMOLIb MOXKET 0Ka3aTh NEPHOANYECKas
JIuTeparypa: xKypHaisl «/3Bectus By30B. UepHas Metaiutyprusy, «Metamnypr» 1 «CTanby.

PexomeH1ainy 110 OCBOCHUIO IMCLMIUIMHBI B AUCTAHIIMOHHON (hOpMeE IOCPEICTBOM IIEKTPOHHONH HH(POPMALIMOHHO-
obpazosatenbHoit cpenst HUTY MUCHUC (OUOC), yacThio KOTOPO# HEMOCPEACTBEHHO MPpeAHA3HAYCHHOMN IS OCYIIECTBICHUS
00pa3oBaTEeTHLHOTO MpoIiecca SIBISIETCS IEKTPOHHBIN 00pa3oBarenbHb pecypec LMS Moodle.

LMS Moodle ncnons3yercst IpeuMyIECTBEHHO I aCHHXPOHHOTO B3aNMOJICHCTBHSA MEXy YIaCTHHKaMHU 00pa30BaTeIbHOTO
npolecca nocpeactsom cetu « MHTEpHET».

YtoOb1 3¢ heKkTHBHO NCTIONB30BaTh Bo3MoxHOCTH LMS Moodle, a COOTBETCTBEHHO 1 YCTIEITHO OCBOUTH TUCIHUIUINHY, HYKHO:
1) 3aperucTpupoBaThCs Ha Kypc, JUIS 4eTo cIeAyeT IepeiTr 10 CChUIKE, BEIJaBaeMOil COTPYHUKAMH JAeKaHaTa UITN
npenojaBareneM. JIOTHH 1 maponb AJsl perucTpaluy U paboTe ¢ KypcoM COBNAAAET C JOTMHOM M IaposieM OT JINYHOTO KaOHHeTa
HUTY MHUCUC;

2)B pyOpuke «B Hagano» 03HAKOMUTECS € COJlepKaHUEM Kypca, BOIPOCAMH JUIT CAMOCTOSTEIFHOM ITOJTOTOBKH, YCIOBUSIMHA
JIOMyCKa K aTTeCTaluy, (GopMoil IPOMEKyTOUHON aTTECTANH (3a4eT/3K3aMeH), KPUTEPUSIMU OILICHUBAHUS U 1P.;

3)B pyOpuke «Moyni», 3aX0/1s1 B COOTBETCTBYIOLIME Pa3zeibl U3y4yaTh yueOHbIe MaTepHalbl, pa3MeleHHbIE ITpernojaBaTeneM. B
T.4. TIOJIB30BATHCS JINTEPATYPOH, pEKOMEHIOBAHHOI IIperoiaBaTesieM, IEPEeX0/s 10 CCHUIKAM;

4)B pyOpuke «buOIHOTEKa» BOZMOXKHO MOAOUPATH IS BBIIOIHEHUS MNCBMEHHBIX Pa00T (KOHTPOJIBHEIE, JOMAITHHE paboTHI,
KypcoBble pabOThI/IPOEKTHI) IUTEPATYpy, pasmeniennyto B ObC HUTY MUCHUC;

5)B pyOpuKe «3agaHus Hy>KHO O3HAKOMUTBCS C COAEPKaHNEM 3aJaHHs K MHCbMEHHON paboTe, CPOKaMU ClauH, KPUTEPUIMA
OLICHKH. B ycTaHOBIEHHBIE CPOKH BRINONHUTE paboTy(bI), MOATPY3UTH 3A4ECh XKe AT MpoBepkH. Eciti paboTa copep uT prCyHKH,
(hopMyIIBI, TO C IETBI0 COXpaHEeHUs (HOPMATUPOBAHUS €€ HYXKHO MOATpyxaTh B pdf opmare.

PaGota, noarpyxaemast 1715t HIPOBEPKH, JOJDKHA:

- coZiepIKaTh BCE CTPYKTYPHBIE 3JIEMEHTHI: TUTYJIBHBIN JINCT, BBEICHHE, OCHOBHYIO YaCTh, 3aKIIIOUCHNE, CIINCOK HCTOYHUKOB,
HPHIOKEHUS (IIPH HEOOXOIUMOCTH);

- OBITH O(OpMIIEHA B COOTBETCTBUU C TPEOOBAHHSIMHU.

I[IpenonaBarens B TeUEHHE YCTAHOBJICHHOTO CpoKa (He OoJiee JEeCsITH JHEH) IpoBepsieT paboTy U pa3MelaeT B KOMMEHTAPHUX K
3aJJaHUIO PEIeH3MI0. B Hel OH yKka3bIBaeT Kak MOJOKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipn Hanmany B pereH3uu
3aMevYaHui U peKOMEHAAINH, Hy)KHO BHECTH IOIPaBKH B paboTy, MOATPY3UTH €€ 3aHOBO I IOBTOPHOII poBepkH. [Ipu sTom
Ba)KHO CIIEUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOJIKHO OBITh BHINOIHEHO 3a1aHue. [Ipu HapylIeHHH CPOKOB, YKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTE ITOJITPY3UTh PaboTy OCTaeTCs, HO CHCTeMa BEIBOIUT COOOIICHUE O HApYIIEHHH CpoKoB. [1o
OKOHYaHUH CEMECTPa HOATPY3UTH pabOTy HE MOIYIUTCS;

6)B pyOpuke «TecTbl» MPONRTH TECTOBBIE 3aJJaHUs1, OCBOMB COOTBETCTBYIOIIMN MaTepual, pa3MelleHHbIi B pyOopuke «Moaynny»;
7)B pyOprke «OLEHKN» OTCIEKHUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBSBICHUI» YUTATH OOBSIBICHNUS, pa3MelaeMble ITPErogaBaTeNeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyOpuKe «OOCyXKIeHUD CO3AaBaTh 00CYXKICHUS U YIaCTBOBATh B HUX (00CYXKIArOTCS OOIIIe MOMEHTHI, BBI3BIBAIOIIHE
BOIPOCH! y OOJIBLIMHCTBA Ipymibl). JlaHHas pyOpHKa TakKe MOKET ObITh NCIIONB30BaHa JUISl B3aUMHOM IPOBEPKH;
10)posIBIATE PEryISIpHYIO aKTHBHOCTH Ha Kypce.

[IpenmymiecTBEHHO UII CHHXPOHHOTO B3aUMOJCHCTBHSA MEX Iy YIaCTHUKaMU 00pa30BaTeIbHOTO MIPOIIECCa IOCPEICTBOM CETH
«HTepHET» UCHONB3yeTcs cucTeMa BuaeokoHpepeHcss3u Microsoft Teams (MS Teams) win Zoom. BapuaHT ucnons3yemoit




cucreMsl BKC yxkassiBaeT nmpenogaBaTens. UTOOBI TOTHOLIEHHO UCTIOIB30BATh €0 BO3MOXKHOCTH HYKHO YCTAHOBUTH MPUIIOKECHUE
BKC Ha nepconanbHblit komnbiorep n/uin tenedon. CrapocTaM HyXKHO co3aaTh rpymiry B MS Teams witi oJy4uTh
HICHTU(HUKAIIOHHBINH HOMep KoH(pepeHn B Zoom. Crucrema BKC mo3Bomser:

- CITyIIaTh JTEKIUH;

- paboTaTh Ha IPAKTHYECKHUX 3aHATHSIX;

- OBITH Ha CBSA3M C IIPEIOaBaTeNeM, 3a/JaBasi €My BOIIPOCHI MIIM OTBEYAs Ha €T0 BOIPOCHI B OOIIIEM YaTe.

[Ipu npoBeieHNY 3aHATHIT B AUCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy’>KHO Bcerzia paboTaTh ¢ BKIIIOUCHHONW KaMepo.
HckmoueHne — ecitu MpenoAaBaTeNb HOMPOCHT OTKITIOUUTh KaMephl 1 MEKPO(OHBI B CBA3HU ¢ OombirnMu noMexamu. Ha aBatapkax
JIOJDKHBI OBITh NCKIIFOUUTEIILHO ACJIOBBIE (DOTO.




