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JacoB Ha KOHTPOJIb
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Bun 3anaruii vy | PO Hroro
Jlexnuu 12 |12 |12 |12
JlaGoparophsie 6 6 6 6
[IpakTuyeckue 12 (12 |12 |12
Uroro ayz. 30 |30 (30 |30
KonrakTHas paborta 30 (30 |30 (30
Cawm. pabora 141 | 141 | 141 | 141
Yacel Ha KOHTPOIb 9 9 9 9
Uroro 180 | 180 | 180 | 180

22.03.02 Meramnyprus

Meramutyprusi 4epHBIX METaJIOB

180 ®DopMBbl KOHTPOJIA Ha Kypcax:
9K3aMeH 5
30 KypcoBasi paboTa 5
141
9



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 OBPA30BATEJIBHOM ITPOT'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
KOMITETEHIISAMUA

IIK-2: Cnocoden pa3paﬁaTMBaTL TEXHOJOTHYECCKHUE MPOLECCHI MOJYYCHUSA YE€PHBIX METAJI0OB, OCYIICCTBJAATHL 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: Cnoco0eH 060CHOBAHHO BHIOMPATH U HCNOJIb30BATH HOBbIE HU(POBbIE TEXHOJIOTUH JJIs MOBBIIEHUS
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: CnocoGeH ompenessiTh TEXHHKO-9KOHOMHYECKHE MOKA3aTeJH MPOLEcCoB MOJTy4eHHsI YePHBIX MeTaJI0B, IPOBOANTD
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: Cnoco0eH ocylecTBIATh TEXHOJIOTHYECKHe IPOLECChI 110 MOJIY4eHHI0 YePHbIX METAJJIOB, OLICHUBATh PUCKHU U
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: Cnocoben ONpeaeIAATh TEXHUKO-OKOHOMUYECKHNE MOKA3aTE/IH NMPOUECCOB MOJTY1CHUS YE€EPHBIX METAJLJIOB, IPOBOAUTDH
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: CnocoGeH pa3padaTbIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHUS YePHBIX METAJLIOB, OCYIIECTBIATH 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: Cnoco6eH 060CHOBAaHHO BHIOMPATH M UCNOJIb30BAaTh HOBBIE HU(POBbIE TEXHOJIOTHH /IJIS1 MOBBIIIEHHUS
3¢ (pexTUBHOCTH MPOLECCOB MOJTYy4eHHS YePHbIX METAJIOB

YMmerhb:

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

IIK-1: Cnoco6eH ocyniecTBIAATH TEXHOJIOTHYECKUE MPOLECCHI N0 MOJIYyYeHUIO YePHBIX METAJLI0B, OLEHUBATH 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

IIK-6: Cnoco0eH 000CHOBAHHO BbIOMPATh M UCNO/Ib30BATH HOBbIE HU(POBBIE TEXHOIOTUH JJIS NIOBBIILICHUS
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

IK-1: Cnnocoben OCYIIECTBJIATH TEXHOJOINYECKHUE MPOUECCHI MO MOJYICHUI0 YCPHBIX METAJIJIOB, OICHUBATH PUCKH 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: CnocoGeH pa3padaTbIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYYeHHS YePHBIX METAJLIOB, OCYIIECTBIATh 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: Cnnocoden onpeaeJasaTb TEXHUKO-IKOHOMHUYCCKHUE MOKA3aTE/JIHN MPOUECCOB IOJMYICHHUSA Y€PHBIX METAJJI0B, IPOBOJIUTH
AaHaJIu3 3([)(I)EKTI(IBHOCTI/] TEXHOJOTHYECKUX MPOLECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB H paspaﬁaTuBaTL Npeaa0KeHusA
M0 UX COBEPIICHCTBOBAHUIO

Baanernb:

I1K-5-B1 Metonamu peryiaupoBaHusl IpoLiecca pa3iuBKU CTaIH

4. CTPYKTYPA U COJAEP)KAHHUE

Kox HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype 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

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

JI2.1J13.3
0132 53

KM1

P1

2.11

[TonroroBka Kk ’3K3aMeHy 10
mucturuiane /Cp/

36

[IK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
TIK-6-31 IIK-6-
V1I1IK-6-B1

JI1.1J12.1J13.

1
01 52 53

KM1

2.12

DK3aMeH 110
IHCHMINIAHE /DK3aMeH/

[IK-5-31 IIK-5-
V1IIK-5-B1
TIK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

KM1




