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1. HEJIX OCBOEHUA

1.1 | [ToaroToBUTH BHIMTYCKHUKOB K ITPOU3BOICTBEHHO-TEXHOJIIOTHYECKOMN IEATEIbHOCTH, CBA3aHHOM C SKCILTyaTanuei
arperaroB I10 Pa3JIUBKE CTaNH.

1.2 | U3yunTh TeOpeTHYECKHE OCHOBBI KPHCTAJUIN3AIMU CTalU U (JOPMHUPOBAHUS CIIUTKA B U3JIOKHULIE U TIPH HEIIPEPHIBHOI
pasnuBKe, 0OecleunBalOIne MONyUYeHNEe KaueCTBEHHBIX 3ar0TOBOK C MUHMMAJIbHBIMU 3HEPro3aTpaTaMu U BO3AeHCTBUSIMU
Ha OKPYKAIOIIYIO CPEy.

1.3 | OcBouTh (hPU3UKO-XUMUYECKHE, TSPMOTUHAMIYECKUE, TCIUIOBBIC, YCAI0YHbIC, TUKBAI[HOHHBIC, MEXaHIHYECKUE U JIP.
TIPOLIECCHI, ONpeeNomye (GOpMUPOBAHHUE CTAFHOTO CIINTA M HEMPEPHIBHOIUTOH 3aTOTOBKH.

1.4 I/IBqu/ITL OCHOBHBIC BU/JIbI 060py)1013aHm{ IJIs pa3JIMBKU CTaJIH.

1.5 | Hay4uTs BBIOMPATh OCHOBHBIE BHJIBI PA3IMBOYHOIO 000Dy IOBaHUS (THIIBI CTANb- U IPOMKOBIIEH, BUABI H3IIOKHUI] U
MHII3).

1.6 | ChopmupoBaTh cHOCOOHOCTH BHIACHUS MPOOJIEM M TCHICHIMI Pa3BUTH COBPEMEHHOTO CTANCIIABUIFHOTO IPOU3BOACTBA
U OTIpe/IeTIeHIs OCHOBHBIX TEXHHYIECKHUX ITOKa3aTeliel paboThl METaJUTyprHUeCKUX arperaToB, HCIIOTb3YEMBIX IS
Pa3IIUBKH CTAJIH.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITIPOI'PAMMBI

Bnok OII: B1.B.JIB.06

21 TpedoBanus k l'lpe[lBa]Pl/lTe.]'I])HOﬁ NMOATr0TOBKe 00y4aloLerocs:

2.1.1 [KypcoBas Hay4HO-HCCcIeq0BaTeNbCKas pabora (dactp 1)

2.1.2  [KypcoBas Hay4HO-HCCTeq0BaTeNbCKas paboTta (dyactp 2)

2.1.3 | CmenuanbHble CTaIU

2.1.4 |Teopus u TEXHONOIUs IPOU3BOJCTBA CTAIU

2.1.5 | DnexTpoMeTamIyprus cTaiu U peppocIiaBoB

2.1.6 | Meramtyprudeckue TeXHOJIOTUU

2.1.7 | Meromsl 06pabOTKH SKCIEPUMEHTATBHBIX JaHHBIX

2.1.8 TeOpI/IH 1 TCXHOJIOTHS OKYCKOBAaHUA ChIPbS U JJIOMCHHOI'O ITPOMU3BOACTBA

2.1.9 | be3onacHOCTH KHU3HEACATECILHOCTH

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npenniecTByoIee:

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

IIK-2: Cnocoden pa3pa6aTMBaTb TEXHOJOTHYE€CKHUE MPOUECCHI MOJYYCHHUS Y€PHBIX METALJIOB, OCYIIECTBJIAATL KOHTPOJIb UX
BbINOJIHCHHUSA U pa3p363Tl)lBaTl) PEKOMEHAAINHU 1O NMPEAYNPEKICHUI0O U YCTPAHCHUIO }qu)eKTHOCTl/I NPOAYKIUH

3HaTh:

[1K-2-31 BrustHre TEXHOMOTHMYIECKUX MTapaMETPOB PA3IUBKU U KOHCTPYKTHBHBIX OCOOCHHOCTEH pa3IMBOYHOrO 000PyI0BaHUS HA
TEXHHKO-I)KOHOMHYECKHUE TOKa3aTeNIN IPOU3BOJCTBA CIIUTKOB U HEMIPEPHIBHONUTHIX 3aTOTOBOK

IIK-6: Cnioco0en 060CHOBAHHO BBIOMPATH U UCI0JIH30BATH HOBBIE U (POBHIE TEXHOJIOTHH /ISl OBBILIEHHUSI
3¢ eKTHBHOCTH NMPOIECCOB NMOJIYIeHHS YePHBIX METAJJIOB

3HaTh:

ITIK-6-31 Bo3MOXHOCTH LU(BPOBBIX TEXHOIOTUH U CIIOCOOBI X MIPUMEHEHUS ISl aHau3a 3()(hEeKTUBHOCTH MPOLIECCOB
MPOM3BOJICTBA CIMTKOB U HETIPEPBHIBHOIUTHIX 3aTOTOBOK

IIK-5: Cioco6eH onpeaeasiTh TEXHUKO-JKOHOMHUYECKHE MOKA3aTed MPOLEcCOB MOTydeHHs] YePHBIX MeTAJJI0B, IPOBOANTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEI0KEHHS
MO UX COBEPIIEHCTBOBAHUIO

3HaTb:

ITK-5-31 TexHOJIOrMIeCKUEe OCHOBBI Pa3IMBKH CTAU M IPUMEHIEMOE 000py/I0BaHHE

ITIK-1: Cnioco0eH ocyliecTB/IATh TEXHOJIOTHYeCKHe NPOLECCh 110 HOJIy4eHUI0 YePHBIX METALI0B, OLCHHBATh PHCKHU H
omnpesieATh Mephl 0 o0ecneYyeHHI0 HX 0e30NMACHOCTH

3HaThb:

[IK-1-31 YcTpoiicTBo, IPUHIMIT ISHCTBHS U MPaBHUIA SKCILTyaTalluH TEXHOJIOTHYECKOr0 000pyXOBAaHHS IS HPOU3BOACTBA CIIUTKOB
U HETIPEPHIBHOIMUTHIX 3aTOTOBOK

MK-5: CnocooeH onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MMOKA3aATE/IN MPOLECCOB MOJTYYCHUS Y€PHBIX METALJIOB, IPOBOAUTH
aHaJIu3 3(l)(l)EKTI/lBHOCTl/I TEXHOJOIHYE€CKUX MPOLECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB U paSpaﬁaTblBaTb npeaaoKeHust
Mo UX COBEPIICHCTBOBAHUIO




YMmerb:

TIK-5-V1 Ananu3supoBaTh TEXHOJIOIHIO PA3JIUBKU CTAIH

IK-2: Cnioco6eH pa3padaThIBATh TEXHOJIOTHYECKHE MPOLECCHI MOJYIeHHST YePHBIX METAIOB, OCYLIECTBJIATH KOHTPOJIb HX
BBHINIOJIHEHHSI M pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NMPOTYyKINA

YMmerb:

[IK-2-Y1 Ananu3upoBaTh U COBEPLICHCTBOBATH TEXHOJIOIMYECKHE MPOLECCH TPOU3BOACTBA CIUTKOB M HEMPEPHIBHOIUTHIX
3aroTOBOK C MCIOJIb30BaHHEM COBPEMEHHOI'0 Pa3IMBOYHOTO 000PYIOBaHUS

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATDH M MCIOJIb30BATh HOBbIE IU(POBBIE TEXHOJIOTHH [IJIs1 OBbIIIEHUS
3¢ (pexTUBHOCTH MPOLECCOB MOJTYy4eHHS YePHbIX METAJIOB

YMmerhb:

[TIK-6-Y1 Ananu3upoBaTh TEXHOJIOTHYECKHE MPOLECCHI TIPOU3BOJICTBA CIIMTKOB M HEMTPEPBIBHOJIUTHIX 3arOTOBOK CTATUCTHYECKUMU
METOaMHU

IIK-1: Cnioco6eH ocylecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJIY4eHUI0 YePHbIX MEeTAJI0B, OLIEHUBATH PUCKHU U
onpeneATh Mepbl 0 00ecrnevyeHn 0 UX 0e30MaCHOCTH

Ymerb:

[TK-1-Y1 Ocy1miecTBasiTe TEXHOIOTHYECKUIA MTPOIECC TPOU3BOICTBA CIIUTKOB U HENPEPHIBHOIUTHIX 3arOTOBOK C YYETOM
ocobeHHOCTeH 000pyJOBaHNS U TPEOOBAHUH K KaUeCTBY IPOAYKIUN

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

Baanernb:

[1K-6-B1 HaBsikamu npuMeHeHHs (D POBEIE TEXHOIOTHH IS HOBBIICHUS 3((EKTHBHOCTH MTPOIIECCOB IIPOM3BOACTBA CIIUTKOB U
HENPEPBIBHOIMUTHIX 3aTOTOBOK

MK-1: Cnocoben OCYHIECTBJIATH TEXHOJOTHYE€CKHUE MPOLECCHI MO MOJYYCHUI0 YEPHBIX METAJIOB, OHEHUBATH PUCKHA U
onpeae T Mepbl MO o0ecrne4eHnI0 NX 0e30MaCHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera ONTHMAIBHBIX ITAPaMETPOB PA3IUBKU CTANN C YIETOM 0COOCHHOCTEH 000pyJ0BaHUS U TPEOOBAHUI K
Ka4ecTBY MPOLYKIHH

IK-2: CniocoGeH pa3padaThIBATh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIEeHHSI YEPHBIX METAIOB, OCYLHIECTBJIATH KOHTPOJIb HX
BBINIOJIHEHHSI M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NPOTyKINH

Baagern:

[IK-2-B1 Metoaukoii onpeneneHus ONTUMaIbHBIX KOHCTPYKTHUBHBIX TApaMeTPOB Pa3nuBOYHOr0 000pYyJOBAaHHS JJIsi POU3BOJICTBA
CIIUTKOB U HEMPEPBIBHOIHUTHIX 3arOTOBOK

IIK-5: Cnocoben onpeaeaaTb TEXHUKO-IKOHOMHUYECCKHUE MMOKA3ATEJIH IPOLECCOB IMOJTYYCHUSI Y€PHBIX ME€TALJIOB, IPOBOAUTH
AaHaJIu3 3([)(I)EKTI(IBHOCTI/I TEXHOJOTHYECKUX MPOLECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB H pa3p363TblBaTL Npeaa0KeHusA
M0 UX COBEPIICHCTBOBAHUIO

Baanernb:

I1K-5-B1 Metonamu peryiaupoBaHusl IpoLiecca pa3iuBKU CTaIH

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJL. sieMble
KOMIeTeH Mt pecypchbl padoThI
Pa3gen 1. OcHoBBI TEOpPHH
KpHUCTAJIM3alMH.
PasimBka craam B
M3JI0KHUIIbI.
1.1 CyUIHOCTh M MEXaHHU3M 5 1 [TK-5-31 IIK-5- J.1 KM1

rpolecca KpucTasI3aluu. V1IIK-5-B1 2132233
TepMmoarHaMuyeckue I1K-1-31 IIK-1-
YCJIOBUSI TOMOTEHHOU VY1 IIK-1-B1
KPHUCTAJIN3ALNH. [1K-2-31 I1K-2-
Kpurnueckuii pazmep V1IIK-2-Bl
3apoJibiia. Y CIIOBUS [1K-6-31 I1K-6-
(hopMHpPOBaHUS CTPYKTYPHI V1IIK-6-Bl
CIIMTKA ¥ TUHAMUKA
3aTBepaeBanus. /Jlex/




1.2 XapakTepHucTHKa CIIOCO00B 1 [K-5-31 TIK-5- J1.1 KM1
Pa3IUBKU CTAJIH B V1 IIK-5-B1 213233
n3nokHUIBL. CTpoeHue [K-1-31 IIK-1-
CTaJIbHBIX CIIUTKOB B V1IIK-1-B1
3aBUCHUMOCTH OT CTENCHU TIK-2-31 IIK-2-
PACKHCIICHHOCTH. VY1 IIK-2-B1
Xumugeckas TIK-6-31 I1IK-6-
HEOJJHOPOJHOCTh V1 IIK-6-B1
cIUTKOB. /JIex/
1.3 TexHoorus pa3IuBKH CTAIN 1 [TK-5-31 TIK-5- J.1 KM1
B M3JIOKHUIIBI B 3aBUCUMOCTH V1 IIK-5-B1 213233
OT CTENEHH PAaCKUCIEHHOCTH TIK-1-31 TIK-1-
cranu. O0opyaoBaHuE s V1 IIK-1-B1
PAa3JIMBKYU B U3JIOKHUIIBI U €70 [TK-2-31 TIK-2-
noaroToBka. /JIex/ V1 T1K-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl
1.4 JIedeKThI CTATBHBIX CIUTKOB 1 [TK-5-31 TIK-5- J.1 KM1
¥ METOJIbI OOPHOBI C HUMH. V1 IIK-5-B1 D1 D2 33
BiusiHue cTpyKTyphl CIIMTKA [K-1-31 IIK-1-
Ha KauecTBO FOTOBOM V1IIK-1-Bl
npoaykiu. /JIex/ [1K-2-31 TIK-2-
V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl
1.5 Ornpenenenue 4 [TK-5-31 TIK-5- JIT.1J13.1 o ¢opme KM1
MIPOJOJKATEIEHOCTH 1 V1 IIK-5-B1 212233 "Texuomorust
CpeaHel CKOpOoCTH TIK-1-31 TIK-1- IpoOIEMHOTO
3aTBEpCBAHUS CIIUTKA B V1 IIK-1-Bl o0yueHus"
3aBUCUMOCTHU OT CTETICHU TIK-2-31 TIK-2-
packucnennoctu cranu. /I1p/ V1 T1IK-2-Bl
I1K-6-31 IIK-6-
VY1 IIK-6-B1
1.6 N3yuenue ycagouHbIx 2 ITK-5-31 IIK-5- JI1.1J13.2 o opme KM1 P2
IIPOLIECCOB IIpU V1IIK-5-Bl 013233 "I'pynmnoBast
KPUCTAJUTU3ALlMU CTAIIU B IMK-1-31 TIK-1- pabora"
n3noXKHUIAxX. /J1ab/ V1 TIIK-1-B1
TK-2-31 TIK-2-
V1IIK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1
1.7 CaMonoaroToBKa 1o pasJeny 45 TIK-5-31 IIK-5- JIT.1J13.1 KM1
"OCHOBBI TEOpUU V1 IIK-5-B1 212233
Kpuctayusanuu. Pa3znubka ITK-1-31 TIK-1-
cTany B u3noxHUIE". /Cp/ V1IIK-1-B1
TK-2-31 TIK-2-
V1I1IK-2-Bl
I1K-6-31 IIK-6-
V1 TIIK-6-B1
Pa3gen 2. HenpepbiBHast
pa3jMBKA CTAJIH.
2.1 CyIIHOCTh U XapaKTepUCTUKA 1 TIK-5-31 TIK-5- J.1 KM1
HEeIpPEepBIBHOM pa3INBKU Y1 IIK-5-B1 JI1.2J12.1
cranu. TeroBble yCIOBUS TIK-1-31 TIK-1- 2132233
3aTBEpEeBaHUs U CTPYKTYpa V1IIK-1-B1
HEINpPEepPbIBHOJIUTON [TK-2-31 TIK-2-
3aroToBkH. /JIek/ V1 IIK-2-B1
TIK-6-31 TIK-6-

V1I1IK-6-B1




2.2 OcHOBHOE 000pyI0BaHNE [K-5-31 TIK-5- J1.1 KM1
MalIH HEMPEPBIBHOTO JIUThS V1 IIK-5-B1 JI1.2J12.1
3arotoBok (MHJI3). /Jlex/ IK-1-31 TIK-1- | 313233
V1TIIK-1-Bl
TIK-2-31 IIK-2-
V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
2.3 Knaccudukarus Mamux TIK-5-31 TIK-5- J.1 KM1
HEINPEPBIBHOTO JIUThS VY1 IIK-5-B1 JI1.2J12.1
3aroTOBOK U UX ITK-1-31 TIK-1- 212233
CpaBHHUTEIbHAS V1IIK-1-B1
xapakTepucTuka. /JIex/ ITK-2-31 TIK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
2.4 TexHomorus HenMpepbLIBHOU TIK-5-31 TIK-5- J.1 KM1
Pa3IUBKU U Ka4e€CTBO VY1 IIK-5-B1 JI1.2J12.1
HENPEPHIBHOIUTON TIK-1-31 IIK-1- 0102093
3aroToBKU. BiusiHue V1IIK-1-B1
MapaMeTpoB Pa3IMBKH HA [TK-2-31 TIK-2-
JeeKThI HEMPEPHIBHOIUTOM V1 IIK-2-B1
3aroToBKU. /JIex/ TIK-6-31 TIK-6-
V1 IIK-6-Bl
2.5 CoBepIileHCTBOBAHUS ITK-5-31 TIK-5- J.1 KM1
TEXHUKHU U TEXHOJIOTUH V1IIK-5-B1 JI1.2J12.1
HENPEPBIBHOU Pa3IUBKHU. MK-1-31 TIK-1- | 3213233
JlureiiHO-IpOKaTHBIE V1IIK-1-B1
KOMILJIEKCHI M TEXHOJIOIUs I1K-2-31 [IK-2-
HENPEPBIBHOTO JINTHS V1I1IK-2-B1
nosocsl. /Jlex/ TIK-6-31 TIK-6-
V1 IIK-6-Bl
2.6 Ornpenenenue TMHAMUKA U [TK-5-31 TIK-5- JI2.1J13.1 KM1 P1
MPOIOJKATEIBHOCTH V1 IIK-5-B1 212233
3aTBEepAECBaHUs TIK-1-31 TIK-1-
HENPEPbIBHOJIUTON 3arOTOBKH V1 IIK-1-B1
B 3aBUCUMOCTH OT [TK-2-31 TIK-2-
KOHCTPYKTHBHBIX U V1IIK-2-B1
TEXHOJIOTHYECKHX TIK-6-31 IIK-6-
napameTpoB pasiauBku. /TIp/ VY1 IIK-6-B1
2.7 Bri6op Buga MHJI3 u pacuer [TK-5-31 TIK-5- JI2.1J13.1 KM1 P1
nx yncia B 1exe. /I1p/ V1 IIK-5-B1 212233
TK-1-31 IIK-1-
V1IIK-1-Bl
IK-2-31 IK-2-
V1 T1IK-2-Bl
TIK-6-31 IIK-6-
VY1 IIK-6-Bl
2.8 MogenupoBaHue IK-5-31 TIK-5- | JI2.1J13.2 o gopme KMI1 P3
HENPEPBIBHOU Pa3IMBKU V1IIK-5-Bl 010293 "Kommnbrorep
cranu. /J1a6/ TIK-1-31 IIK-1- HBIN
Y1 IIK-1-Bl1 umurarop"
TK-2-31 TIK-2-
V1 T1IK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1
2.9 Nzyuenue nedexToB [TK-5-31 TIK-5- JI2.1J13.2 o opme KM1 P4
HENPEPBIBHOIUTON V1IIK-5-Bl 013233 "I'pynmnoBast
3arotoBku /J1ab/ ITK-1-31 TIK-1- pabora"
V1 TIIK-1-B1
TK-2-31 TIK-2-
V1IIK-2-Bl
I1K-6-31 IIK-6-

V1IIK-6-Bl




2.10

Beinonnenue KypcoBoi
pabotsl Ha Temy: "Pacuer
apaMeTpOB HEMPEPHIBHOM
pasnmuBku crann'. /Cp/

60

[K-5-31 TIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl

JI2.1J13.3
0132 53

KM1

P1

[K-2-31 TIK-2-
V1IIK-2-B1
TIK-6-31 IIK-6-
V1I1IK-6-B1

2.11

[TonroroBka Kk ’3K3aMeHy 10
mucturuiane /Cp/

36

[IK-5-31 TIK-5- | JI1.1J12.1J13.
V1IIK-5-B1 1
IK-1-31 TIK-1- | 31322933
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
TIK-6-31 IIK-6-
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TeopeTrueckre BOMPOCH YK3aMEHAIIMOHHBIX OUJIETOB!

1. [Ipoueccsl, npoucxondiue BO BpeMsl BbIIIyCKa CTalld U3
CTaJIEIUIaBUIBHOIO arperara, BbIIEPKKH €€ B KOBILIE U PA3IHBKH

2. Crroco051 pa3nuBkH cranu. [IpenmyinecTBa U HEIOCTATKH
Pa3IUBKU CTANU B U3JIOXKHHUITBI CBEPXY Mepe]] CU(POHHON pa3IuBKOil

3. Cnoco0bl paziuBku crany. [IpenmylnecTBa u HEOCTATKH
Pa3IUBKH CTAIN B U3JIOKHHIH CH(OHHBIM CITOCOOOM TIepe]] Pa3iIMBKOM
CBEpXY

4. Wznoxure CymHOCTH Mpolecca Kpuctaumzauui. Onumure
nporiecc 00pa3oBaHus 3apoblia U pocta Kpucrayuia. CymHocTh
TOMOTEHHOTO 1 T€TePOreHHOT0 MEXaHI3MOB 3apOKICHAS KpPHUCTAIIA

5. INepeuncnute U onuIuTe 0OCOOCHHOCTH POCTa KPHCTA/UIOB U
BIIMSTHHE YCIIOBUI OXJTaX/CHUS Ha CTPYKTypy MeTaia. Packpoiite
MOHATHE MHTEpBaJIa KPHCTAJUIN3AINN X CKOPOCTH 3aTBEPICBAHHS
CIIUTKA

6. Jaiite o0u1yto XapakTepuCcTUKy 000PYAOBAHUIO IS
Pa3IUBKH CTANN B U3IOKHULBI. V3M0KHUIBI: BUIBI, HA3HAUEHHUE,
pasmepsl. Bimsane Benmuanabsl H/D W3710KHUTIBL HA Ka9ECTBO CITUTKA H
CKOPOCTB Pa3/IUBKH.

7. JaiiTe 00IIyI0 XapaKTePUCTHKY 00OPYAOBAHUIO IS
Pa3IUBKH CTAIH B U3IOKHHIBI. OOBSICHUTE OCOOCHHOCTH KOHCTPYKIIUH
W3JIOKHUIL 1711 pa3fIMBKU CIOKOMHOM, KUIIAIIEH U MOy CITIOKOMHOM
cTajneu.

8. Iepeuncnure craguy MOATOTOBKH 00OPYIOBAaHUS K Pa3lIUBKE
W M3JIOKHUTE UX coepkanne. ChopMynupyite TpeOOBaHHS K
TeMIIepaType pa3IrBacMOro MeTajIa U CKOPOCTH Pa3JIUBKH €ro B
U3JI0KHHUIBI, @ TAKXKE UX BIMSHHE HAa KAUECTBO CIMTKA.

9. JaiiTe xmaccupuKanuio U rmepevrcianTe edeKTsl cTaTbHBIX
cnutkoB. OceBast phIXJIOCTh CIIMTKOB CIIOKOMHOM CTaau: IPUYHUHBI
o0pa3oBanus U criocoObl 60prObI. [IneHbl: TpUYKUHBL 00pa30BaHuUs U
Croco0bI OOPHOBI

10. JaiiTe xmaccupuKanmio u repedrcianTe nedexTs cTaTbHBIX
CJIUTKOB. 3aBOPOT KOPKH: IPUUUHEI 00pa30BaHUS U CIIOCOOBI OOPHOBI.
ITpononpHbIE XOIOAHBIE HAPYKHBIE TPELIMHBI: IPUYUHBI 00pPa30BaHUS U




C1I0co0BI OOPHOBI

1. Jaiite knaccudukauuio v nepevrcnure 1e(eKThl CTaIbHBIX
cimTKoB. [lonepednsie ropsare TPEIMHEL: TPHYUHEL 00pa30BaHUs U
croco0s! 60ps0BI. [TogKOpKOBEIE My3BIPH: TPUIKUHEI 00Pa30BAHUS

12. Jaiite knaccuukanmio 1 nepednucinTe NeQeKThl CTalbHbBIX
cnuTkoB. [IpofonbHbIe HAPYKHBIE TOPSUUE TPELMH: TIPHYHHBI
00pa3oBaHus 1 crioco0bl O0PHOBI. POCTIOCTH CIUTKOB CITOKOHHOM 1
KUIISIIEN cTalli: IPUYUHBI 00pa30BaHUsA

13. CBs13b MEXJIy CKOPOCTHIO 00pa30BaHUs 3apOJbIIICH,
JIMHEHHON CKOPOCTBIO KPUCTAIIM3ALUN U BEINYUHON
nepeoxiyiakae Hus. Kak BIMseT COOTHOIIEHHE MEXIY CKOPOCTBIO
00pa3oBaHus 3apOAbILIeH U TUHEHHON CKOPOCThIO KPUCTAIM3AMY Ha
CTPYKTYypY MeTaja

14. CTpyKTypHBIEC 30HBI CIUTKA CIIOKOWHOW CTajM U UX
(hopMupoBaHHe MU KpUCTAITIH3ANH. BenndnHa ronosHoit o0pes3n B
CIIMTKaX CIIOKOMHOW CTaJIH.

15. CTpyKTypHBIE 30HBl MEXAaHUYECKU 3aKyIIOPEHHOI'O CIUTKA
KUIISIIEeH cTal 1 uX GOpMHPOBaHHE P KPUCTAIUTH3AIIUH.
TexHOIOrusl MEXaHU4eCKOro 3aKyMOPUBaHUS U BEIMYHHA FOJIOBHOI
obpe3mn.

16. CTpyKTypHBIE 30HBI XUMHUYECKH 3aKYIIOPEHHOTO CIIMTKA
KUIISIIeR cTald U uX GOopMUpPOBaHHE NPHU KPUCTALTH3ALIUH.
TexHOTOrust XMMUUECKOr0 3aKyHNOPUBAHUS U BENUYMHA TOJIOBHOM
obpe3n.

17. W3noxure npuauHy 00pa30BaHUs yCamOUHOH PAKOBHHBI B
CJIUTKE CTIOKOMHOM CTaJu U EePEYUCINTE MEPOIIPUATHS,
CIOCOOCTBYIOIIHE €€ BEIBOY B BEPXHIOIO YaCTh CIMUTKA.

18. [ToBeneHne MoOIYCOKOWHOM CTalld MPHU €€ KPUCTAILTU3ALNH.
CTpoeHHe CIUTKOB MOIYCHOKOHHON CTaN! PH Pa3JIMIHON CTEIEeHH ee
packucneHHocTH. ONTHMalbHas CTeNeHb PACKUCIEHHOCTH

MOy CIIOKOMHOM CTAJIM U €€ PEryJIMpOBaHUE 110 XOAY Pa3IUBKU

19. @DaKTOpHI, BIUSIONINE HA TOJNIIUHY HapyXHOH KOpKH 0e3
My3bIpelt B CIUTKAX KUMsmer cranu. CrnocoObl HOBBIIEHUS CKOPOCTU
Pa3IUBKH KUIALIEH CTallM U UX XapaKTepHCTUKA

20. Buapl XuMHueckol HEOIHOPOAHOCTU CIIUTKOB U KpUTEpUIl
OLICHKH XUMHUYECKOI HEOMHOPOIHOCTH. 30HANbHAs JINKBAIIUS -
omnpeseeHne, IPUIUHbBI 00pa30BaHus, U COCOObI CHI)KEHUS ee
pa3BuTH. JIeHIpUTHAS JUKBAIHS — OIpeeTICHUE, TPHINHBI
00pa3oBaHMs, CTEMCHB JIMKBAIIH TI0 SIEMEHTAaM H OTPHUIIATEIIFHOE
BIIMSTHYE HA CBOMCTBA CTAllH.

21. [IposiBnenune 30HaNBHOM JIMKBALMK B CIUTKE CIIOKOMHOMN
cramu. Crienuaeckre BUABI JINKBAIIMH TPUMECEH B CIIUTKE
CIIOKOIHOM CTanu, MPUYUHBI UX 00pa30BaHUS U CIIOCOOBI GOPHOBL.
OO01mmue 3akOHOMEPHOCTH B paclpeieeHUH TUKBUPYIOIUX IpUMecei B
CJINTKAX CHOKOMHOM M KHIISIIEN CTaIH

22. Ipuanab! 00pa3oBaHKe yCaJOYHOH PAKOBHHEI U €€ BIHSHHE
Ha BBIXOJ] TOJJHOTO NPH Pa3IUBKe B H3M0KHUIBL. CrelaabHble MEeTOIbI
TETUION30JIALMY U 000TPeBa BepXa CIUTKA CIOKOIHOM cTanmy,
CTIOCOOCTBYTOIITHE BBIBOY YCaIOYHON PaKOBHHEI B BEPXHIOIO YacTh
CIIUTKA: Ha3HAUEHHE, CYIIHOCTb.

23. Onuiumre TEXHOJIOTUIO PA3IMBKHU CIIOKOHHON CTalld U MEpbI
10 3aIIUTE META/LIa OT OKHUCIICHUSL.
24. OnumunTe 0COOSHHOCTH Pa3INBKH KUIIAIIEH CTalHl IpH

MEXaHHYECKOM U XMMHUUECKOM 3aKynopuBaHuu. [lepednciute criocoOb
yBEIUYEHHs CKOPOCTH Pa3IMBKU M JalTe HX XapaKTEPUCTHUKY.

25. Buapl XuMuueckoi HEOIHOPOAHOCTU CIIUTKOB U KpPUTEpUIl
OLIEHKU XUMHUYECKOI HEOOHOPOAHOCTH. JIeHApUTHAS JIMKBALS —
oIpesieNieHne, TPUUNHBI 00pa30BaHuUs, CTENEHb JTMKBAIHU 10
3JIEMEHTaM U OTPHULIATENBHOE BIMSHUE HA CBOMCTBA CTAIH.

26. JlaiiTe o0IIyI0 XapaKTePUCTHKY HEHPEPBIBHON pa3IUBKH
CTaJIU U €¢ CPaBHEHHE C Pa3JIMBKOIl B M3JI0KHUIIBL.
27. Omnuinre ycloBHs 3aTBEPCBaHUS HETIPEPHIBHOIUTOTO

CIINTKA: YYACTKH OXJIAXK/ICHHUS, YCIIOBHS TEIJIOOTBOJIA, TITyOHMHA JTYHKH
JKUJIKOTO METaJula U CKOPOCTh 3aTBEPICBAHMSI.

28. TexHOIOTHS U OCOOCHHOCTH OXJaXKACHUS METaljla B
KpHUCTaJLTU3aTOpe, TOJIIMHA 3aTBEPICBIICH KOPKH Ha BBIXOJIC U3
KpHUCTaTU3aTopa, TpeboBaHus K HEll, TeMIiepaTypa MoBepXHOCTH
CIIUTKA HA BBIXOJIC U3 KPUCTAIIM3aTOPa




29. O6pa3oBaHue CTPYKTYPHBIX 30H M XUMHUYECKas
HEOJIHOPOJHOCTh B HEMIPEPHIBHOM CIIUTKE CIIOKOIHOM cTanu

30. TexHONOTNS ¥ 0OCOOEHHOCTH OXJIQXKICHHUS MeTalIa B 30HE
BTOPUYHOTO OXJIaskaeHus, JyimHa 3BO u Temneparypa HOBEpXHOCTH
cimTKa Ha BeIxoze us 3BO.

31. Oco0eHHOCTH CTPOCHHSI HETIPEPBIBHOJIUTOTO CIIMTKA
KUIISIIEH CTAJIN U CTEIeHb Pa3BUTHS XUMHUIECKOH HEOXHOPOTHOCTH B
HEeM

32. IlepeuncnuTe BUABI MALIMH HEMPEPHIBHOTO JIUThs 3aTOTOBOK.
JlaiiTe XapakTepUCTUKY yCTaHOBKaM HEIIPEPHIBHOM Pa3JIuBKU CTAIH
BEPTHKATBHOTO TUIA (OTIMIUTEIBHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

33. IlepeuncnuTe BUABI MAalIMH HEMPEPHIBHOTO JIUThs 3arOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKaM HEIIPEPHIBHOM pa3JIUBKU CTAIH
paauaIbHOTO TUMA (OTIMYUTENIbHBIE OCOOCHHOCTH, IPEUMYILECTBA U
HEIOCTaTKH).

34. Ilepeuncnute BUABI MAallUH HENPEPBIBHOIO JUThS 3aTOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKAM HEIIPEPHIBHOM PAa3JIUBKU CTAIH
KPHUBOIMHEHHOro THMA (OTIMYUTEIbHBIE OCOOCHHOCTH, IPEUMYILECTBA
Y HEJIOCTATKH).

35. Ilepedncnure BUABI MAlIUH HENPEPBIBHOIO JUThS 3aTOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKAM HEIPEPHIBHOM PA3JIUBKU CTAIH C
U3rubOM CIUTKA (OTIMYUTENbHBIE OCOOEHHOCTH, IPEUMYILECTBA U
HEJIOCTATKH).

36. Ilepedncnure BUABI MALIUH HENPEPBIBHOIO JIUTHS 3aTOTOBOK.
JlaiiTe XapakTepuCTUKY yCTaHOBKaM HENPEPBIBHOM pa3iuBKU CTaJIN
TOPH30HTAIBHOIO THIA (OTJIMYUTENbHBIC OCOOCHHOCTH, IPEHMYILECTBA
1 HEJIOCTATKH).

37. CdopmynupyiiTe OCHOBHBIE JTOCTOMHCTBA U HEIOCTATKH
pasnuuHbiX BUI0B MHJI3 1o KOHCTPYKIMH, SKCILTyaTallul U Ka4eCTBY
norygaeMoit 3aroToBku. OcodenHoctn npumerernss MHJI3 pa3nuaabx
BUJIOB B 3aBUCUMOCTHU OT CBOICTB Pa3IUBAEMON CTAJIH.

38. IepeuncnuTe OCHOBHBIE Y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUTHS 3aroToBOK. ITpoMesKyTOUHBII KOBIL: HA3HAYEHUE, KOHCTPYKIINUS,
(yTepoBKa, TEXHOJIOTHS IPUMCHEHHS.

39. INepeuncnuTe OCHOBHBIE y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUTHS 3arOTOBOK. MeXaHU3M KadaHHs KPUCTAIIM3aToOpa: Ha3HAUEHHUE,
aMIUIUTYJa U 4acToTa KayaHus. HoBble cucTeMbl kaqaHus
KPHUCTAJUTH3aTOPOB.

40. IepeuncnuTe OCHOBHBIE Y3IIbI MAIIUHBI HEMPEPHIBHOTO
JHUTHS 3aroToBoK. KpucTammmsarop: Ha3zHaYeHHe, KOHCTPYKIUH,
MaTtepua, CTOHKOCTb, [UIMHA U (hOpMa ITONIEPETHOrO CEYEHMS.
CoBpemeHHBIE TPeOOBaHUS K KOHCTPYKIIMU KPUCTAILIN3aTOPOB.

41. IlepeuncnuTe OCHOBHBIE Y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUThSI 3arOTOBOK. 30Ha BTOPUYHOI'O OXJIAXIECHUS: Ha3HaueHUe,
HPOTSHKEHHOCTH, KOHCTPYKIIHS, CIIOCOOBI MOAAYX BOABI HA CIIUTOK U
BapUaHTHI pa3MelleHNs: (OPCYHOK U MOAAEPKHUBAIOIIUX YCTPOICTB B
3aBHCHUMOCTH OT ()OPMBI IIOIIEPEIHOT0 CEUEHUSI CIIUTKA. Binsinue
MHTEHCUBHOCTH BTOPUYHOI'O OXJIAXkI€HHS Ha KaUueCTBO CIIMTKA

42. Temnepartypa meramia, pazmusaemoro Ha MHJI3 u
MoCJIe0BaTeIbHOCTD omepanuii mo nogroroske MHJI3 k pazmnuBke.
OCOOEHHOCTH TEXHOJIOTHH HAaYaJIbHOTO TIEPHOA PA3JINBKHU CTAIIH Ha
MHJI3. 3aBUCUMOCTb CKOPOCTH PA3JIUBKU OT CEUEHUS CIIUTKA U
CTETEHU JIETUPOBAHUS CTAMH.

43. CriocoObl MoJIauM MeTajljia B KPUCTALIU3ATOp, HX
JIOCTOMHCTBA M HEJOCTATKH, OCOOCHHOCTH NPHUMEHEHII.
44. Ponp mimakooOpasyronmx cMecel Mpu HeTpephIBHOM

pasiMBKe ¥ TpeOOBaHMs K HUM. Pacxo/ cMecH M OnTUMaIbHAS TOJIIMHA
cMecH B kpuctammsatope. CriocoObl CHIKEHHS TPEHHUS CIIUTKA O
CTEHKH KPHCTAJUIN3aTOpa U 3alUTHI METa/UIa OT OXJIAXKICHHUS,
OKHUCJIEHHSI 1 BO3MOXK "HOT'O 00pa30BaHMsl 3aBOPOTOB OKHCIICHHOM
KOPKH

45. JlaiiTe OLleHKy KauecTBY HEIPEPBIBHO JIMTHIX 3arOTOBOK IIO
OTHOILICHHUIO K CIIUTKaM, IOIY4YeHHbIM B U3IoXkHUIaxX. [lepeuncnute
OCHOBHBIE 1eDEKTHI CITUTKOB, TOJIy4aEMbIX HE-IIPEPBIBHOM Pa3JIMBKOH,
OOBSCHHUTE IPUYUHEI UX TIOSIBIICHHUS U CHOPMYITHPYITE BO3SMOKHEIC
MEPOIPHATHS 10 X YCTPAHCHHUIO.

46. Buapl ycTaHOBOK HENpephIBHOW PAa3IMBKU CTaId HOBOTO




nokoneHus. Cxema Mpou3BOACTBEHHOTO MPOIIecca, 0COOCHHOCTH
KOHCTPYKILUH, IPEUMYILECTBA U HENOCTATKU

47. JlaiiTe cpaBHUTENIBHYIO XapaKTEPUCTUKY Pa3InYHbIM
crnoco0aM pa3uBKHU CTaIH: B H3JIOKHUIIEI, Tpaauuuonasie MHII3,
JIUTEHHO-TIPOKATHBIE KOMILIEKCHI

48. IepeuncnuTe HampaBleHHs IO COBEPIIEHCTBOBAHUIO
TEXHOJIOTHH ¥ TEXHUKH HEIPEPHIBHON Pa3INBKH CTAJIH.

49. Bugpl ycTaHOBOK HENPEPBHIBHON PA3JIMBKU CTaId HOBOI'O
nokoneHus. CTaguu coBepIEHCTBOBAHUS JTUTEIHO-TIPOKATHBIX
KOMIUIEKCOB MIEPBOTO, MTOIYTOPHOTO U BTOPOT'O TIOKOJICHHH,
0COOEHHOCTH TEXHOJIIOTHYECKON CXEMBI M KOHCTPYKIIHH OCHOBHBIX
y3no0B JIIIK, npeumyniecTBa 1 HEIOCTATKHU.

50. Buzpl ycTaHOBOK HETIPEPHIBHOM PA3NMBKU CTall HOBOTO
TIOKOJICHHS. Y CTAHOBKU HENPEPHIBHON OTIIMBKH IIOJIOCH! BAJIKOBOTO U
JIEHTOYHOT'O TUIIOB, KOHCTPYKTHBHBIE OCOOEHHOCTH, IPEUMYIIIECTBA U
HEJOCTATKU.

5.2. Ilepeuenn paGoT, BHINOJIHSE

MbIX 110 TUCIHTHIJIMHE (

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

ITpoBepsiemble
Kon Hassanue
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paboTHI paboTsI .
KOMITETEHLIU I
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HENpPEpbIBHOU
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1. IIponeccsl, mpoucxonsaIiue BO BpeMs BBIIYCKA CTaIH U3
CTaJIeIIaBUIBHOIO arperara, BhIIEPKKH €€ B KOBIIE U PA3IHBKH.

2. Kakue TpeOoBaHus NpenbsBIAIOT K CTAIH Iepe] pa3iIuBKOi?
3. JlaiiTe o0IIyI0 XapaKTepPUCTHKY HETPEPBIBHOM pa3IUBKH
CTaJH U e CPaBHEHHE C PA3NUBKOI B U3JI0KHUIIBL.

4. OnumuTe TEMIOBbIE YCIOBUS 3aTBEPAEBAHUS

HerepBIBHOJIPITOﬁ 3aroTOBKH: YYACTKHU OXJIAXKACHUA, yCIIOBUA
TCIIJIO0TBOAA, rny61/1Ha JIYHKH XUAKOT'O METalJIa 1 CKOPOCTh
3aTBCPACBAHUA.

5. VYkaxkxure OCHOBHOM BHJ (BUABI) TEIJIONEPENAUYU MIPU
3aTBEPJICBAHUY 3arOTOBKH B KPUCTAILIIU3ATOPE.
6. YKaKuTe OCHOBHOW BHUJ (BUBI) €CTECTBEHHON

TemJonepeaady Npy 3aTBEPAEBaHUU 3aTOTOBKH B 30HE BTOPUYHOTO
OXJIAXKICHUS.

7. DOpMUPOBaHKE CTPYKTYPbI HENPEPHIBHOIUTON 3aTOTOBKU
CIIOKOMHOM CTaJIN.

8. OCOOCHHOCTH Pa3IMBKU M CTPOCHUS HETIPEPHIBHOINATHIX
3aroTOBOK KHUIIAIIEH U MOIYCIOKOMHON cTalu.

9. [lepeuncnuTe OCHOBHBIE BUIBI KIACCU(PHUKALNN MALIHH
HEIMPEPHIBHOT'O JIUThSI 3aTOTOBOK.

10. Ilepeuncnure BUABI MAlIUH HENPEPBIBHOIO JUThs 3aTOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKAM HEIIPEPBIBHOMI Pa3JIUBKU CTAIH
BEPTUKANBHOTO TUMA (OTIMYUTEIbHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

11. Ilepeuncnure BUABI MALIUH HENPEPBIBHOIO JIUThS 3aTOTOBOK.
JlaiiTe XapakTepuCTUKY yCTaHOBKaM HENPEPBIBHOM pa3iuBKU CTaIN
paaraIbHOrO U KPUBOJIIMHEHHOTO THNA (OTIMYUTENbHBIE OCOOEHHOCTH,
MPEHMYIIEeCTBA 1 HEJJOCTATKH).

12. Ilepedncnure BUABI MALIUH HENPEPHIBHOIO JIUThS 3aTOTOBOK.
JlaiiTe XapaKTepHCTUKY YCTaHOBKaM HEMPEPhIBHOMN pa3iIMBKU CTalU C
M3rAOOM CITUTKA (OTIMYHUTEIFHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

13. IepeuncnuTe BUABI MAIIMH HENIPEPHIBHOTO JIUTHS 3aTOTOBOK.
JlaiiTe XapakTepHCTHKY YCTaHOBKaM HEMPEPhIBHOMN Pa3iIMBKU CTAIN
TOPU30HTAIBHOTO THIA (OTIMYUTENFHBIE OCOOEHHOCTH, IIPEUMYIIIECTBA

Y HEJIOCTATKH).

14. VYkaxure ocHOBHbIe npeumyiiectsa MHJI3 ¢ BepTukanbHBIM
PacIoIokKEHUEM TEXHOJIOIMYECKOM ocu

15. VYkaxure ocHOBHble npeumyiectsa MHJI3 ¢ paguansHbM U
KPUBOJIMHEHHBIM PacIIONOKEHUEM TEXHOIOTHYECKOW OCH

16. IlepeuncnuTe OCHOBHBIE Y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUTbS 3aroToBOK. IIpoMexyTOUHBIN KOBIL: HA3HAYEHUE, KOHCTPYKLUS,
TEXHOJIOTUsl IPUMEHEHMUS.

17. IlepeuncnuTe OCHOBHBIE Y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUTbS 3arOTOBOK. MeXaHNU3M KadaHus KpUCTAJUIM3aToOpa: Ha3HAueHHeE,
KOHCTPYKIUS, TTAPAMETPHI pabOTHI.




18. Ilepedncnure OCHOBHBIE Y3/bl MAlIMHBI HETIPEPBIBHOIO
JUTBS 3aroToBoK. KpucTrammmsarop: Ha3HaueHHe, KOHCTPYKIIUH,
Martepua, CTOHKOCTb, [UTMHA U (hopMa ITONIEPEIHOr0 CEYEHHS.

19. Ilepedncnure OCHOBHBIE y3/bl MAlIMHBI HETIPEPBIBHOIO
JIUTHS 3aTOTOBOK. 30Ha BTOPHYHOI'O OXTAXICHUS: HA3HAUECHHE,
KOHCTPYKIHSI, CHOCOOBI MO/Iau¥ BOAIBI HA CIINTOK U BAPHAHTBI
pa3mMerieHns (GopCyHOK M TOIAEPKUBAIOIINX POITUKOB B 3aBUCHMOCTH
0T (OpMBI NIONIEPEUHOTO CEUEHHS CITUTKA.

20. YKaKuTe OCHOBHOE Ha3HAUYCHUE 3aTPABKH B TEXHOJIOTHU
HENpPEepBIBHOW Pa3IMBKHU CTAIH.
21. [lepeuncnure OCHOBHBIE TEXHOJIOTMYECKUE OIEPALUU

HENPEPBIBHOW pa3MBKHU CTalM, HAYMHAS C IIEPBOM ollepanuei no
HOATOTOBKE — OCMOTP M INArHOCTUKA TEXHUYECKOTO COCTOSTHHS Y3710M
MHUJI3.

22. Ilepedncnure OCHOBHBIE NAPAMETPBI HENPEPHIBHOM
Pa3IUBKH U 3aKOHOMEPHOCTHU UX PEryITUpoBaHus. 3aBUCUMOCTb
CKOPOCTH Pa3iIMBKH OT CEUCHHUS CIUTKA, TEMIIEPaTypHI ITeperpesa U
CTETICHH JICTHPOBAHUS CTAJIH.

23. CrniocoObl mofjaun MeTaia B KPUCTAIIU3aTop, X
JIOCTOMHCTBA U HEJIOCTAaTKH, 0OCOOCHHOCTH NpUMeHEeHus. Porb
NITAKOOOPA3YIONINX CMECEeH P HETIPEPBIBHON pa3IMBKe U TPeOOBaHUS
K HUM.

24. INepeuncnnte oCHOBHBIE Ae(EKTHl HENPEPHIBHOIUTHIX
3aroToBok. [TogpoOHO m3noXknTE yCmoBus (GOpMHUPOBAHHS IPOIOIBHBIX
U TIONICPEYHBIX TPEIINH, YKaXKUTE IPUUUHEI UX BOSHUKHOBCHHUS.

25. Iepeuncnute ocHOBHBIE Ae(hEKThI HEMPEPHIBHOMUTHIX
3arotoBoK. [TopoOHO U3I0XKHUTE YCIIOBHS (POPMUPOBAHUS CETUATBIX U
MayKoOOpa3HBIX TPEIIHH, YKAKHUTE MPUINHBI HX BOSHIKHOBEHHSI.

26. INepeuncnute ocHOBHBIE Ae(EKTHI HEMPEPHIBHOMUTHIX
3arotoBoK. [TonpoOHO u3I0XKHTE YCIOBUS POPMUPOBAHUS OCEBOM
XHMHYECKOH HEOTHOPOIHOCTH, YKKUTE IPHINHEI €€ BOSHIKHOBEHHSI.
27. Iepeuncnute OCHOBHBIE HE(EKTHI HEMPEPHIBHOMUTHIX
3aroToBoK. [Togpo6HO u3N0KUTE yCI0BHs HOPMUPOBAHUS OCEBOM
PBIXJIOCTH U OCEBOM TPEIIMHBI, YKAKUTE MPUUUHBI UX BOSHUKHOBEHHSI.
28. VYkakuTe TIIaBHEIEC (haKTOPHI, ONPEACIAIOIINIA
MPOJOJKUTENIFHOCTD 3aTBEPICBAHMUS HEIIPEPHIBHONNUTOMH 3aTOTOBKHU TIPH
ONTHMAJIbHBIX TEMIIEPATYPHBIX YCIOBUSAX Pa3IUBKHU.

29. UeM omnpezensiercss MakCUMalbHO JOIYCTUMask CKOPOCTh
BBITSITUBAHUS 3aTOTOBKH?

30. [Haiite onpexnenenne mMeratypruueckoi amuae MHJII3.

31. [aiite omnperneneHne TepMHUHY «TIIyOWHA JIYHKH XKHIKOTO
METaJlIa» U PACCKaXKUTE OT UEeTO OHA 3aBHCHT?

32. VKaxuTe OCHOBHBIE I1apAMETPBI, OLPEACIIOIUE CKOPOCTh
Pa3IMBKH CTANM (T/MHMH) Yepe3 OfUH py4dei.

33. VYKaxXure OCHOBHbIE NapaMeTphl, ONPEAEIISIONIIE
MPOJOJKATEIIFHOCTE PAa3INBKH IUIABKH.

34, Uro HeoOXOJMMO YUYHUTHIBATH MPHU BHIOOpE IuaMeTpa KaHaia
Pa3IMBOYHOIO CTaKaHA CTAJILKOBIIIA M IIPOMKOBIIA?

35. C Kakoil LieJIbI0 IIPU HENPEPHIBHOM pa3iuBKe CTallU

UCTIONB3YIOT MOTPY KHBIE CTAKAHBI M 3aIIUTHBIE TPYOBI?




P2 JlabopaTopHas IK-2-31;11K-2- 1 Uro Taxkoe ycaJodHas paKoBHHA?
paborta Nel: YI;IIK-2-B1;IIK-1- |2 [IpuurHa 00pa3oBaHuUs yCaJ0YHONH PAKOBHHBI B CTAILHOM
Wzyuenue 31;IIK-1-Y1;IIK-1- | cmutke
yCal04YHbIX BL;IIK-5-31;IIK-5- |3 OT 4ero 3aBUCHT 00BEM YCAIOYHOH PaKOBHHBI?
MIPOLIECCOB MPH YL;IIK-5-B1;IIK-6- |4 MecTo 1 MeXaHu3M 00pa30BaHUS YCAJAOUHON PAaKOBHHBI.
KpUCTaIUTU3ALIAN 3LIIK-6-Y 1;IIK-6- |5 ®DakTOpbI, BIUAIONIME HA BEIMYUHY U POPMY yCaTOIHOMN
cTanu B u3noxHunax |Bl PaKOBHUHBL.
6 Crioco0bI yMEHBIIEHHs TOJIOBHOI 00pe3n cImTKa:
KOHCTPYKTUBHBIE U TEXHOJIOTUYECKHE.
7 Kaxk Bnmster yremneHne n o0OrpeB BepXHEH 9acTH CIMTKa Ha
OTHOCUTENBHYIO TIYOHHY YCaI0YHON PAKOBUHBI M BBIXOJ TOAHO TO?
KaxoB MexaHu3M 3TOro BIUSHUS?
8 Kak BiMsieT oTHOIIEHHE BBICOTHI K LIMPHHE CIUTKA Ha
OTHOCH TEIIbHYIO TIIYOHHY YCall0YHON PAaKOBUHBI M BEIXOJ] TOJHOTO?
KaxoB MexaHu3M 3TOro BIUSHUS?
9 Kak BiusieT yImmpeHue CIMTKa Ha OTHOCUTEIBHYIO TIyOuHY
ycaZio4HO# pakoBUHBI? KakoB MeXaHM3M 3TOrO BIUSAHUA?
10 Kaxk Brmster opma ycamodHOH paKOBHHBEI Ha BBIXOJ TOJHOTO
MeTtajuia?
11 Kak BiusieT ckopocTh pa3jivBKH U TEMIIEpaTypa
pa3IrBaeMo )KHAKOCTH Ha OTHOCH "TEJIFHYIO IIyOHHY yCaJI0qHON
PaKoBUHBI U BBIX0J] roqHOr0? KakoB MeXaHH3M TOTO BIUSHUA?
12 Kak BiuseT cnocod pa3iuBKH Ha OTHOCH TEJIbHYIO TITyOUHY
yCal0OYHOMN PaKOBUHBI M BBIXOJ rogHOro? KakoB MexaHH3M 3TOTO
BIUSHUSA?
P3 JlaGoparopHast MK-2-31;I1K-2- 1 ®akTophbl, ONpeAeAIoNIe TONUHY TBEPIOH KOPOUKU
pabota No2: V1;ITIK-2-B1;IIK-1- [ MeTanna Ha BbIXO/€ U3 KPUCTAILIIM3ATOpA.
MonenupoBanue S3LIIK-1-V1;IIK-1- |2 ®DaxTOpPbI, ONMPECIAIONINEe TIYONHY PACITONOXKECHUS KUKON
HEIpepbIBHOU B1;IIK-5-31;I1K-5- (hasbl B TeNe HEMPEPHIBHOTO CITUTKA.
Pa3NUBKU CTaH V1;IIK-5-B1;IIK-6- |3 CrniocoObl pacyeTa TONLIMHBI 3aTBEpeBLIeH KOPKH
31;IIK-6-Y 1;I1K-6- | HenpepbIBHOTO CIIUTKA.
Bl 4 Omnpenenenue rTyOUHBI )KUIKON (Pa3bl CITUTKA PACYECTHBIM
MyTeM.
5 TexHonornueckue mapameTrpbl, ONpenessoIue
npousBoauTesnsHocTs MHII3.
P4 JlaboparopHast IIK-2-31;I1K-2- 1 Bunpl 1eeKTOB HEMPEPHIBHOIUTONW 3ar0TOBKH.
pabota Ne3: Y1;IIK-2-B1;IIK-1- |2 Kakne meexTsl CIIUTKA OTHOCATCS K TIOBEPXHOCTHBIM?
Uzyuenue nepexro |3L;IIK-1-YL;IIK-1- |3 Kakue neeKThl CIUTKA SBISIOTCS BHYTPEHHAMHE?
HEINPEepPBHIBHOIUTON B1;IIK-5-31;IIK-5- |4 Kak BBINIAOUT U3ydaeMblid gedext?
3arOTOBKH Y1;IIK-5-B1;IIK-6- |5 KakoBbl pu4rHBI BOSHUKHOBEHUs U3ydaeMoro nedekra?
6

31;I1K-6-Y1;I1K-6-
Bl

KaxoBbl Mepbl OpeynpexaeHusi 06pa3oBaHus U3y4aeMoro
nedexra?




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

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOUCXOIMT IPH UCIIONb30BaHUH CICIYIOMNX 00s3aTeIbHBIX (HOPM KOHTPOJIS: BHITIONHCHHUE U 3aIlIUTa JTaO0paTOPHBIX paboT B BHIE
YCTHOTO OIIPOCa [0 KOHTPOJIEHBIM BOIIPOCAM.

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

1). BeimosHeHHe 1 3amUTa KypcoBoi paboTHl B YCTHOH (hopMe 10 KOHTPOIBEHBIM BOIIPOCAM U 3aJaHUSM, HJIH B BUJC
KOMITBIOTEPHOT'O TECTUPOBAHMS 110 TECTOBBIM 3aaHIsIM B cpene LMS Canvas. TecTsI 1 3aIIUTH KypCOBOI paboTHI
rerepupytotcs cuctemoir LMS Canvas u3 6aHKa TECTOBBIX BOTIPOCOB ¥ 3agaHuil. Tect coctouT u3 10 Teopernyeckux Bompocos (1
Gas 3a IpaBUIIBHBIN OTBET) U 2-X 3a7a4 (5 Oaysa 3a NpaBUIILHBIN OTBET). Bpemst mpoxoaeHus TecTa OrpaHHuueHo - 20 MUHYT.

2). DK3aMeH, KOTOPBIH MOXET IPOBOIUTCS B yCTHOH (hopmMe 1o OmieraM, BKIIOYAIOIINM TeOPETHIECKNE BOIPOCH U 33/1a4H,
OXBaTHIBAIOIME BCe pa3aensl Y I, win B TECTOBOM (popMe 1Mo TeCTOBBIM 3aaHusIM B cpeae LMS Canvas.
Hixe npencrasnen obpasel] 5Kk3aMEHAIIMOHHOI0 OuieTa.

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit @eneparmn

(enepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEHKICHHUE BBICILET0 00pa30BaHUs

«HanuonaneHbIl HccnenoBaTeabCKUi TexHOnornueckuil yausepceuretr «MHUCuCr»

HOBOTPOULIKWI ®UITAAIT

Kadenpa meranaypruueckux TEXHONOTUI U 000pyI0BaHUS

SK3AMEHAILIMOHHBIN BUJIET Ne 0

Juctummna: «Pa3nuBka v KpUCTAIITU3AIUS CTAIIN)

Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Mertammyprus»

IIpoduns noarorosku: «MeTamuryprust 4epHbIX METAIIOBY»

®dopma 00ydeHHs: 3a09Has

®dopma IpOBEACHUS IK3aMEHA: YCTHAS

1. ITpomuecchl, MPOUCXOAAIINE BO BpeMs BBIIyCKa CTAIM U3 CTaJIeIUIaBIIBHOTO arperara, BEIJEPKKHU €€ B KOBILE U Pa3IUBKH.

2. Ilepedncaute OCHOBHBIE y3JIbl MAIIMHBI HEMPEPBIBHOTO JTUThS 3aroToBOK. KpucTaminsarop: HazHaYeHUe, KOHCTPYKIINY,
MaTtepua, CTOHKOCTh, [UTHHA 1 (hopMa rmorepedHoro ceueHns. CoBpeMeHHBIE TpeOOBaHM K KOHCTPYKIMH KPHUCTAITH3aTOPOB.
3agaga. OnpenenuTs AuaMeTp KaHaua cTakaHa IIPOMEXKYTOYHOTO KOBIIIA IIPH PA3IUBKE CBEPXy CTAIK Mapku 20 Ha CIUTKH Maccoi
9t. BMecTumocTh cTanepa3nuBo4HOro kosma cocrasiser 200tT. PasnuBka npon3BoauTcs: CHGOHHBIM CIIOCOOOM B U3JIOXKHHIIBI,
YCTaHOBJIEHHBIE Ha 4-MECTHBIX NOJI0HaxX. Hamryuiiee kauecTBO OBEPXHOCTH CIIMTKOB MOTY4aeTCsl [IPU CKOPOCTH HAIIOJI "HEHUS
n3noxuu ot 0,3 o 0,5 M/MuH. Beicora cnntka = 2,3 M. Hemocratomue naHHbIE TPUHATH CAMOCTOSTENBHO.

CocraBui:

3aB. Kadpenpoit MTuO A.H. llanosasos

TecTs! 11 3K3aMeHa reHepupyroTcs cuctemoir LMS Canvas 3 6aHKa TECTOBBIX BOIIPOCOB U 3agaHuil. Tect cocrout u3 20
TeopeTu4eckux Borpocos (1 Gai 3a mpaBUIIbHBIN O0TBET) U 4-X 3aaa4 (5 6ayia 3a MpaBUIIbHBIN OTBET). BpeMst MpoXoXxAeHUs TecTa
orpaHuyeHo - 40 MUHYT.




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

1). Kpurepnu OIieHKH 3aIIUTHI OTYETOB M0 J1a00paTOPHBIM paboTaM

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

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

2). Kpurepun OIeHKH 3alIUTHI KypCcOBOW pabOTHI B yCTHOI hopme

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

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

«HeynoBneTBopuTenbHOY - paboTa HE COAEPKUT pacyeTHYIO Oa3y, He OTBeYaeT TPEOOBAHUIM, H3JI0)KEHHBIM B METOJHYCCKUX
YKa3aHUIX, IMEET 3HAUUTEITLHBIC OIMOKK B pacdeTax. [Ipu 3amiure CTyACHT 3aTPYIHIETCS OTBEYATh Ha MMOCTABICHHBIC BOPOCHI 10
TeMe, He 3HaeT TEOPHH BOIIPOCaA, IIPU OTBETE JAOMYCKACT CYIIECTBCHHBIC OIMTHOKH.

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

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

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

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

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

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

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

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

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

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

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

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

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

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec
JI1.1 |Kynpun B.A. Teopus u TexHOIOTUA M.: "Mup", OO0 "Usparensctso ACT",
MPOU3BOJICTBA CTANH: YUeOHUK 2003,
JUTSL By30B
JI1.2 | AB.Hedenos, MaruHs! 1 arperartbl H® HUTY «MHUCuCy», 2014,
H.A.Ynuenes, HETPEePhIBHOTO JIUTHS http://elibrary.misis.ru; www.nf.misis.ru
N.Allyp 3aroTOBOK : YUeOHUK

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTODBI, COCTaBUTENTH 3arnaBue Bubmmorexa M3narenscTBoO, TOI, 311. anpec
JI2.1 | CmupnoB A.-H., HenpepriBHas pasnuBka craiu: Honeuxk: JonHTYVY, 2011,
Ky6epcxkwuii C.B., YuebHuK

IIrenan E.B.




6.1.3. MeTronuueckue pa3padoTku

ABTODBI, COCTaBHTEIH 3arnaBue bubnnoreka W3maTenbcTBO, rof, 31. agpec
JI3.1 |lanosanos A.H. PaznuBka u kpuctanmuzanus Hosorpounk: HO HUTY «MUCuCy»,
cranu: Metogudeckue 2007,
yKazaHUs
JI3.2 |Illamosanos A.H. PaznuBka u kpucramnzanus Hosotpounk: HO HUTY «MUCuC,

IIPAKTUKYM

cranu: JlabopaTopHbIi

2020, http://elibrary.misis.ru/view.php?
fDocumentIld=10565

JI3.3 | Ianosanos A.H. Pacuer mapamerpos

HENPEPBIBHOU Pa3IMBKH CTaJIU:
Meronuueckue ykazaHus IJis
BBITIOJTHEHUS KYPCOBOI PabOTHI

Hosorpounk: HO HUTY «MUCuC,
2020, http://elibrary.misis.ru/view.php?
fDocumentld=10567

6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

31 | Caiir HO HUTY "MUCuC"

www.nf.misis.ru

52 |HOb HUTY "MUCuC"

www.elibrary.ru

33 | Poccuiickas Hay4dHas 37€KTpOHHAsE OMOTHOTEKA

www.elibrary.ru

6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 | AntuBupyc Kaspersky Endpoint Security ns 6usneca-Pampennstit Rus Edition 150 -249 Node 1y EDU RNW Lic.

1.3 Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

1.4 |Zoom
6.4. Tlepeuens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHATBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcHarueHue
212 VYuyeOHas ayautopuss i 3aHATHi | Kommiekt yyeOHol mebenn Ha 44 MecT Al 00yYaroImuxcs,
JICKITAOHHOTO THIIA, MpakTHIEeCKUX | | cTalMoOHAapHBI KOMIBIOTEp I MpernojaBateis ¢
3aHATHH BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa
ayJUTOpHAs MeIoBasi, BeO Kamepa, KOJIOHKH,
nuneH3nonHble  mporpamMbl - MS  Office, MS  Teams,
arTusupyc Dr.Web.
217 VYuebnas abopaTopus KommiekT y4ue6HO# Mebenu Ha 10 MecT a1 00ydaromumxcs,
MeTAIUTHYECKHI CTEH]I, CTeNax oI 00pasmbl
900*500%2000, Beckl mTabOpaTOpHBIC TEXHHUYECKUE, MAaKeT
JIOMEHHOTO 11eXa, MaKeT MapTEHOBCKOTO IIeXa.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

OcBoeHHE TUCHUILIMHBI IIPE/IIONaracT Kak MpoBEICHHUE TPAIUIHOHHBIX ayIUTOPHBIX 3aHATHH, TaK U pabOTy B AIEKTPOHHOM
nHpopMaImoHHo-o0pazoBaTenbHOl cpene HUTY «MUCuCy» (3MOC), yacThio KOTOPOH HEIOCPENCTBECHHO NPETHA3HAYCHHOH TS
OCYIIECTBICHNUS 00pa30BaTEIBFHOTO Ipoliecca ABIseTCs DIeKTPOHHEIN 00pa3zoBaTenbHEI pecypc LMS Canvas.

PexoMeHmaInuy 1o yCcrenHoMy 0OCBOSHHUIO Kypca B TPaIUIIMOHHOH (opMme.
J1s1 yCTIenmHOTo YCBOCHHUS TEOPETHIECKOT0 MaTepraia HeoOX0IIMMO Pery IIpHO ITOCeIaTh JICKIINH, IEPEINTHIBATE JICKITHOHHBIHA
MarepHall, 3HaYMTeIbHOE BHUMAHUE YIENSATh CAMOCTOSTEIbHOMY H3YyUEHHIO JTUCIUILIHHBI.

HporpaMMa JAUCHUIIIIMHBI BKIIHOYACT JICKIIMOHHBIC, MTPAKTUYCCKUEC 3aHATHSA U J'Ia60paTOpHLI€ 3aHATHA, BBIIIOJTHCHUC KprOBOﬁ

paboTHI.

KypcoBast pabora oTau4aeTcs 3HaUYMTENbHBIMU 3aTpaTaMK BPEMEHH M TPeOyeT OT CTy/AeHTa 3HaHHM JIEKIIMOHHOTO MaTepHara,
METOIMYECKNX YKa3aHHIA 110 BEITIOIHEHUIO KypCOBOM paOOTHI M OONBIIOT0 BHUMAHUS. B ¢BA3M ¢ 3THM, IpH INTaHWPOBAHUH CBOEH
CaMOCTOSTETbHOI pabOoTHI BaM CIEAyeT YIUTHIBATh, YTO MIPOITYCK JISKIIMOHHBIX 3aHATHH 1 HeBHUMATEIbHOE OTHOLIEHHE K
U3YYCHUIO METOIMUECKUX yKa3aHMI CYIECTBEHHO OCIIOKHUT BBIIOJIHEHUE KYPCOBOH pabOThI.

IToaroToBKa K BEIIOJIHEHUIO KyPCOBOIT pa0OTHI 3aKII0YAETCS B H3YUIECHHH COOTBETCTBYIOIINX METOANICCKHIX YKa3aHUH U
CTaHAAPTOB 110 0(hopMIICHUIO PaOOTHI. 3a1aHNE Ha BHITOJHEHUE KYPCOBOI pabOoTHI BBIIACTCS HA yCTAaHOBOUHOM ceccur. Cpok
c/laud Ha MPOBEPKY — 3a 2 HeJeIH 0 IK3aMEHAMOHHON ceccui. KOHCyNbTalluy Mo BOIPOCaM, CBSI3aHHBIM C BBIOTHEHHEM
KypCOBOI1 pabOoThI MPOBOAATCS 110 COTIACOBAHUIO C MPENOAABATEIIEM, BEAYIIMM JIUCIUILIMHY, B COOTBETCTBHH C PACIIHCAHHUEM.
OdopmiteHHas B COOTBETCTBHH CO CTaHIapTaMH KypcoBast paboTa caercs Ha Kadeapy MeTaUTyprH9eCKIX TEXHOJIOTHH H
obopynoBanus. [IpaBunabHO BBITIOMHEHHAs paboTa JOMyCcKaeTcs K 3allUTe, KOTopas IPOBOAUTCS B YCTHOH (opme Ha
9K3aMEHAIMOHHOM ceccuu. PaboTta, He TONyIEeHHas K 3all[UTe, BO3BPAIaeTCs CTYAEHTY Ha JI0paboTKYy.

JlaGopaTopHsIe pabOTHI OTINYAIOTCSA 3HAYUTEIFHBIMU 3Hepro3arpaTaMi. YacTs paboT MPOBOAUTCS MPH UCTIOTH30BAHUH
BBICOKOTEMIIEPATYPHBIX arperaTos, CBsA3aHa CO 3HAYUTEJIbHBIMU 3aTPaTaMu BPEMEHHU, KPOME TOI0, sl X MOJHOLEHHOIO




BBITIOJIHEHUS TPeOyeTCsl yuacTHe B HeH HECKOIBKHUX CTYAEHTOB MO PyKOBOACTBOM HpenogaBaTelst win 1abopaHTa. B cBs3u ¢ aTuM,
NPH IJIaHUPOBAHUH CBOEH y4eOHOM paboThI BaM CIIEyET YUUTBIBATh, YTO MPOITYCK Ja0OPaTOPHOTO 3aHATHS CBSI3aH CO
CITOXHOCTSIMH VX BBIITOJTHEHHSI.

IToaroroBka K BEIOIHEHUIO TA00OPAaTOPHOI pabOTHI 3aKITI0YAETCS B COCTABICHUH TEOPETHIECKOT0 BBEICHNUS K J1a00paTOpHOM
paborte. [Tocne BeimonHeHUs T1abopaTOpHO paboThl oopmisieTcs otyeT. PaboTa cunTaeTcs MOMHOCTBIO 3aUTEHHON TOCIIE ee
3aIIUTHL. 3aluTa JJabopaTOpPHBIX pabOT MPOBOAUTCS Ha JIAOOPATOPHBIX 3aHATHSX.

YdacTue B IPaKTUIECKHX 3aHATHAX TPeOyeT OT CTyAEHTOB BBICOKOH CTEIIEHN CaMOCTOSTEIbHOCTH U CIIOCOOCTBYeT Ooiee
TTy6G0KOMY OCBOEHHUIO TEOPETUUECKHX MOT0KEHUH U UX MPAKTHYECKOr0 UCIONb30BaHusA. Ha MpakTHUECKUX 3aHATUSX CTYJEHTBHI
[10J] pyKOBOZICTBOM IIPENOAABATENS BBIIONHAIOT PACUYEThl CTATIEIIABUIIBHBIX IIPOLIECCOB, & OJIyUYEHHbIE PE3YJIbTaThl COOCTABIISIIOT
C peallbHbIMU IIPOU3BOJCTBEHHBIMY BEIMYUHAMMU.

[ToaroroBka Kk 3K3aMeHy 10 TUCLUIUIMHE 3aKII0YA€TCA B U3yYEHUN TEOPETUYECKOr0 MaTEpUaa o KOHCIIEKTaM JIEKLUH,
HMCTOYHUKAM OCHOBHOM U JIOTIOJIHUTENIBHOM TUTEPATyPHI.

Yro0BI BaM OBLIO HHTEPECHEE M3YyUaTh METALTYPrHYeCKHEe JUCIUILIMHBI, TIPOCIEKUBATD UX B3AaUMOCBSA3b C BallleH
CTEIHATBHOCTHIO, HEOOXOANMO ITOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYIO IIOMOIIb MOXKET OKa3aTh MEPHOIIMIecKas
mureparypa: )xypHaisl «3Bectus By30B. UepHas MeTamryprus», «Metamtypr» 1 «CTaiby.

PexomeHannu Mo 0OCBOCHUIO TUCIMILIMHEI B AUCTAHIIMOHHON (OpME MOCPENCTBOM JIEKTPOHHON MH(OPMALIMOHHO-
obpasoBarenbroi cpenpl HUTY «MHUCuC» (BUOC), 4acThio KOTOPO# HEMOCPEACTBEHHO MPEAHA3HAYEHHOM IS OCYIIECTBICHHUS
00pa3oBaTeNbHOro MpoIiecca ABISIETCS DISKTPOHHBINA 00pa3oBaTenbHbIN pecypc LMS Canvas.

LMS Canvas ncrons3yercs IpenMyIIeCTBEHHO UI aCHHXPOHHOTO B3aNMOJCHCTBHS MEXIY YIaCTHUKaMHU 00pa30BaTeIbHOTO
npoliecca MocpeacTBoM ceTu «MIHTepHeT».

YT00bI 3 peKTHBHO UCIIONB30BaTh BO3MOXKHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICITHO OCBOUTD JUCHHUILTHHY, HYXKHO:

1) 3aperucTpupoBaThcs Ha Kypc, Ul 4ero cleayeT HepeiiTy o CChUIKE, BBIIaBaeMOi COTPYIHHKAMH JeKaHAaTa UK
nperogasarenaeM. JIOTHH ¥ Tapoib JUIst pETHCTPALMU U paboTe ¢ KypCOM COBIAJaeT C JIOTMHOM M apoJieM OT JIMYHOTro KaOuHeTa
HUTY MUCuC;

2)B pyOprke «B Hayaa0» 03HAKOMUTBCS C COACPIKAHUEM Kypca, BOIIPOCAMH /IS CAMOCTOSITEIBHOM MMOJrOTOBKH, YCIOBUSMH
JIOIyCKa K aTTecTaluy, (GOpMOH IIPOMEKYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH ), KPUTEPUSIMU OIICHUBAHHUS | JP.;

3)B pyOpuxe «Moxynm», 3aX0/s1 B COOTBETCTBYIOIINE Pa3eibl H3yuaTh ydeOHbIe MaTepHalbl, pa3MeIleHHbIe IpernoaaBarenem. B
T.4. IIOJIb30BaThCs JINTEPATYPOH, PEKOMEHI0BAHHON IIPEIIOAABATENEM, IIEPEXOS 110 CChUIKAM;

4)B pyOpuke «brbIrOTEKa» BO3MOXKHO ITOJOMPATH IS BRIITOTHEHUS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAIITHHAE PAOOTEHI,
KypCOBbIe PabOTBI/TIPOEKTHI) IUTEPATypy, pazmeniennyto B 9bC HUTY «MUCuC;

5)B pyOpuke «3amaHusD» HY)KHO O3HAKOMHTECS € COJepKaHNEeM 3a/IaHMs K MMCBMEHHOH paboTe, CpOKaMHt cadH, KpUTCPHAMH
OLICHKU. B ycTaHOBIEHHBIE CPOKH BBIIIOTHUTH PabOTy(bI), HOATPY3UTH 31€Ch ke IS MpoBepku. Eciu paboTa comepKUT PHCYHKH,
(OpMyJIBI, TO € LIENBIO COXpaHEHUsI (POPMATHPOBAHMS €€ Hy>KHO oarpyxkarh B pdf ¢popmare.

Pabora, moarpysxaemas st IPOBEPKH, TOJDKHA:

- COJIepIKATh BCE CTPYKTYPHBIC AIIEMEHTHI: TUTYJIbHBIN JIUCT, BBEICHNE, OCHOBHYIO YaCTh, 3aKIIFOUYCHHE, CIIUCOK HCTOYHUKOB,
NPWIOXKEHUS (TIPH HEOOXOIUMOCTH);

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBateib B TEUEHHE YCTAHOBICHHOIO CpOKa (He OoJiee NecsITH JHEH) mpoBepsieT paboTy M pa3MeliaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3NI0. B Hell OH yKa3pIBaeT Kak IOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMe4aHM. [Ipy HaIWIuu B perieH3un
3aMedYaHuil 1 peKOMEHAINi, Hy’KHO BHECTH IIONIPABKU B pabOTy, HOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOH MpoBepkH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOIKHO OBITH BBITIONHEHO 3ajaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HPETIoIaBaTeIeM BO3MOXKHOCTD IO PY3UTh PabOTy OCTaeTcs, HO CHCTEMA BHIBOJUT COOOIICHHE O HapyLIEHHH CpoKoB. [1o
OKOHYAaHUH CEMECTpa IOATPY3UTh PabOTy HE MOITyIHTCS;

6)B pyOprke «TecTb» MPOITH TeCTOBBIC 3aIaHKs1, OCBOUB COOTBETCTBYIOIIUI MaTepual, pa3MelICHHbIH B pyoprke « Moy,
7)B pyOpuke «OLEHKI» OTCIIEKUBATH CBOIO yCIIEBAEMOCTb;
8)B pyOpuke «OOBABICHUSD YNTATh OOBSBICHHS, pa3MeIlacMbIe IPENOIaBaTeNIeM, 1aBaTh OOPATHYIO CBA3E;

9)B pyoOpuke «OOCyX IeHHU» CO3/1aBaTh 0OCYKAEHUS U y4acTBOBATh B HUX (00CYKIAIOTCS O0IINE MOMEHTHI, BHI3BIBAIOIINE
BOIIPOCHI Y OOJIBIIMHCTBA rpymIisl). JJaHHAS pyOpHKa TakKe MOXKET OBITh UCIIONB30BaHAa ISl B3aUMHOW TIPOBEPKH;

10)IpoSBIATE PEryNIpHYIO aKTHBHOCTH Ha Kypce.
[IpenMy1iecTBEHHO U1l CHHXPOHHOT'O B3aUMOJEHCTBUS MEXIY YUaCTHUKaMU 00pa30BaTEIbHOIO Mpoliecca MOCPEACTBOM CeTU




«MHTepHeT» HcmoNb3yeTcs cucreMa BuaeokoHpepericss3u Microsoft Teams (MS Teams) unu Zoom. Bapuant ncnons3yemoit
cucrembl BKC yxa3biBaer npenogasareinb. YToObI HOIHOLCHHO UCIIONB30BATh €r0 BO3MOXHOCTH HYXKHO YCTaHOBUTB ITPUIIOKEHUE
BKC na nepcoHanbHBII KoMITbIOTEp W/HiH TenedoH. CTapocTaM HyKHO co31aTh rpymry B MS Teams wiw HOITyYuTh
UACHTU(HKANOHHBIN HOMep KoH(pepeHnuu B Zoom. Cuctema BKC no3Boser:

- CIIyLIaTh JIEKIUY;
- paboTaTh HA MPAKTUYECKUX 3aHATUSAX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelieM, 3a/1aBasi My BOIPOCHI HJIM OTBEYAasl Ha €T0 BOIIPOCHI B OOIIEM JaTe.

IIpu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOH KaMepOH.

HckntodeHne — ecity MpernoiaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIET0BbIE (DOTO.




