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1. HEJIX OCBOEHUA

1.1 | @opmupoBaHUe 3HAHUH 0 MEXaHI3MaX IUIACTUYECKOH AehopMamvi, HapsHXKEHHOM U Ie(hOPMUPOBAHHOM COCTOSTHIISIX
Metanna B mpoueccax OM/I ¢ yueToM CTpOeHHsI, cOcTaBa U CBOICTB 1e(OpMHUPYEMOro METajIa, TEPMOMEXaHNIECKUX
PeXUMOB JiehopManiy, BHEIIHETO TPEHUS,

1.2 | ®opmupoBaHUE HABBIKOB aHAJIHM3a PEKUMOB Ae(hOpMAIIH, OLCHKHU BIHMSHHS ApaMETPOB IUTACTHYESCKON Nedopmariy Ha
Ka4eCTBO METAJIIONPOIYKIINH, HABBIKAM BO3/ICHCTBHS Ha HAIIPSHKEHHO-1E(OPMUPOBAHHOE COCTOSHIE, TNIACTUYHOCTD
COIPOTHUBIICHHE MeTaJlIa Ae(opMaLiy, CTPYKTYPy U CBOHCTBA METaJUIOU3AEIHIA.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

Brok OIT: b1.B.JIB.01

2.1 TpedoBaHus K Ilpe[lBaqbl/ITe.]'leOﬁ MOJAT0TOBKE 00y4aloLerocs:

2.1.1 Maremaruka

2.1.2 | dusuka

2.1.3 | AHanuTHuecKas TeOMeTpHs U BEKTOpHas anrebpa

2.1.4 |IIpuknanHas MeXaHUKa

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHME JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npeaulecTByLee:

2.2.1 |Kypcosas Hay4HO-HCCIEOBATENbCKAs paboTa (dacTh 1)

2.2.2 | KypcoBast Hay4HO-HCCIIEIOBATENbCKAs paboTa (JacTh 2)

2.2.3 |KypcoBas Hay4HO-HCCIeI0BaTENbCKas paboTa (J4acTh 3)

2.2.4 |IloaroroBka K MpOIEAype 3aIIUThI U 3alIUTa BBITYCKHON KBaTH(DPHUKAIMOHHON paboThI

2.2.5 | TexHONOTWH MPOU3BOJCTBA COPTOBOTO IIPOKATa

2.2.6 |Merombl ONTUMH3AIINH MPOIECCOB 00PAOOTKH METAIIOB TaBICHHEM

2.2.7 | Teopus nmpokaTtku

2.2.8 | TexHONMOrMM MPOU3BOICTBA JUCTOBOTO MPOKATA

2.2.9 |HoBble TEXHOJIOTHUECKHUE PELIEHUS B ITpolieccax 00paboTKH METAIOB AaBJICHUEM

2.2.10 | Texnonmoruu ray0oKoii mepepaboTKH METaIOB

3. PE3YJIbTATBI OB YYEHMUA 11O JMCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMITIETEHIIUSIMU

OIIK-5: Crioco0eH pemiaTb HAYYHO-HCCI€I0BATEIbCKIE 32/1a4H MPU OCYIIECTBJIEHUH NPO(ecCHOHAIBLHOM e TeJbHOCTH C
NpUMeHeHeM COBPeMeHHbIX HH(POPMALHOHHBIX TEXHOJIOTUI U MPHUKJIATHBIX allMAPATHO-NPOrPAMMHBIX CPEICTB,
OCYIIECTBJISITH MO/IeJIHPOBAHNE, AHAJIH3 H YIKCIIEPHMEHTHI B IeJIX MPOBeACHHS T€TAJIbHOI0 NCCIeJOBAHMS ISl PelleHus
3a1a4 B Npog)ecCHOHAIbHOI 00/1aCTH

3HaTh:

OIIK-5-31 3HaTh OCHOBHBIE ITOHATHA B 00acT OM/J]

Ymerb:

OIIK-5-Y1 OcymecTBisITh BEIOOP MPOAYKITHH, TporieccoB U cucteM OMJ]

Baanernb:

OIIK-5-B1 Merogamu aHanu3a U YHCIEHHBIMU METOAMH, BEIYHCIUTEIFHON TEXHUKOH IIPU pEeIIeHNH IPHKIaIHBIX 321349 B
obmactu OM/J]

4. CTPYKTYPA U COAEPKXAHUE

Kox HaumenoBanue pasneno u | Cemectp | Yacos | @opmupyemblie | Jureparypa | Ilpumedyanue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kypce HHINKATOPBI H 1. sieMble
KOMIIeTeH Mt pecypcbl padoThI

Pasnen 1. BBenenue B
Teopuio 00padoTKu
METAJIJIOB JaBJIeHHEM




1.1 OCHOBHBIE BUIBI TPOIIECCOB OIIK-5-31 JI1.1 J11.2 KM1,K
00pabOTKH JIaBICHUEM OIIK-5-V1 JI1.3712.1 M3
METAJIOB U CILJIABOB: UX J2.2
KpaTKasi XapaKTepUCTHKA, 01323354
LIeJIH, 3a7a41, 0COOCHHOCTH, 95
MPEHMYIIECTBA U
He#oCcTaTKu. JlocTiKeHus B
00paboTKe MeTaIIOB
naBieHueM B PO u 3a
py6exom /Jlex/

1.2 O3HaKOMJICHHUE C OIIK-5-31 JI1.1 J11.2 KMI1,K P2
000pyIOBaHHEM MPOKATHOTO OIIK-5-Y1 JI1.3J12.1 M3
craHna /J1a6/ OIIK-5-B1 2.2

2132253 54
25
1.3 IMoaroroBka k maboparopHoit OIIK-5-31 JIT.1JI1.2
pabote /Cp/ OIIK-5-V1 JI1.3J12.1
2.2
212233 34
25
Pa3nen 2. Teopusi
HaNpPsSKEHU U
neopmanuii B 00padoTke
MeTAJLJIOB IaBJIeHU

2.1 Cuiibl, JeCTBYIONINE HA OIIK-5-31 JIL.1J11.2 KM1,K P1
neOopMUPYEMBIi MeTaILT, OIIK-5-V1 JI1.3J12.1 M3
HaMpsDKEHUs!, HalPsSHDKEHHOE 2.2
COCTOSIHUE B OKPECTHOCTH 21223334
TOUKH, TEH30p HANPSKEHUH. 25
I'maBHBIC HOpMAaJIBHEIC H
KacaTelbHbIE HATPSDKESHUSI.

CXeMbI IIaBHBIX
HanpsokeHui. /JIex/

2.2 [ToHSTHS KOHEYHBIX U MAJIBIX OIIK-5-31 JIT.1 JI1.2 KM1,K
neopMaIuid, OIIK-5-VY1 JI1.3712.1 M3
nedopmupoBaHHOE 2.2
COCTOSTHUE B OKPECTHOCTH 213253 54
TOYKH, TEH30p JeOpMaITuii, 25
rIaBHbBIE qedopMaryu,

CXEMBI I'TaBHBIX JehopMariuii
B niporieccax OM/I. Bonbiiume
nedopmarm pu

OMJI. /JTex/

2.3 [TonsiTHE O MEXaHUYECKUX OIIK-5-31 JIT.1J11.2 KM1,K
cxeMax aehopManuu. OIIK-5-V1 JI1.3J12.1 M3
Knaccugukanus mporecco J2.2
OM/] 1o MexaHU4IEeCKUM 21223334
cxemam nedopmarmu. /JIex/ 25

2.4 Orpenienenue noiaHbIX, OIIK-5-31 JIT.1JI1.2 KM1,K P1
HOpPMAaJIbHBIX U KacaTeIbHbBIX OIIK-5-Y1 JI1.3J12.1 M3
HalpspKeHU npu OIIK-5-B1 J2.2
IJIACTHYECKOM D152 33 D4
nedpopmaruu /TIp/ 25

2.5 Orpenienenue riaBHbIX OIIK-5-31 JI1.1 J11.2 o (opme KMI1,K P1
HOpPMAaJIbHBIX, TJIABHBIX OIIK-5-Y1 JI1.3J12.1 ""TBOpUECKOe M3
KacaTeabHBIX U OIIK-5-B1 2.2 3anmanue"
OKTadIPUYECKUX D152 33 D4
HaNpsDKEHUH npu 35
IJIaCTUYECKOU
nedopmaruu /Tp/

2.6 Ornpenenenue OIIK-5-31 JIT.1JI1.2 o ¢opme KM1,K
WHTEHCUBHOCTH HAIPSKCHUN OIIK-5-Y1 JI1.3J12.1 ""TBOpUECKOe M3
u nedopmanuii npu OIIK-5-B1 J2.2 3aaHue"
TUTaCTUYECKON 212233524
nedopmartuu /TTp/ 25




Pa3nen 3. BuemHee Tpenue
B npoueccax o0padoTku
MeTAJL10B JaBJIeHHeM

3.1 OCHOBHBIE MEXaHU3MBbI OIIK-5-31 JI1.1 J11.2 KMI1,K
KOHTaKTHOTO TPEHHUS. OIIK-5-Y1 JI1.3J12.1 M3
Bnusinue tpenus npu OM/] J12.2
Ha [10Ka3aTeIu MPOLIECCOB U 210222354
KauecTBO M3/ICNIUN. 95
OCO00EHHOCTH BHEIIHETO
tpenust npu OM/], ero
OTJIIMYHUE OT
MexaHnueckoro. /JIex/

32 3aKOHBI TPEHUS, OIIK-5-31 JI1.1J11.2 KMILK P1
K03(DPUITUEHT TpeHwUs, OIIK-5-VY1 JI1.3J12.1 M3
METO/IbI €r0 J2.2
OIpeseNeHNs. 3aBUCUMOCTh 01323334
TPEHUS OT OCHOBHBIX 25
TEXHOJIOTHYECKUX
TTapaMeTPOB IPOIIECCOB
OM. /Jex/

33 TexHoMOrn4YecKre CMa3Ku OIIK-5-31 JIT.1J11.2 KM1,K
npu OM]], ux Ha3HauYeHUE U OIIK-5-V1 JI1.3J12.1 M3
knaccugukanys. Biausaue 2.2
CMa30K Ha 3((HEeKTUBHOCTh 01323334
niporieccoB OM/J] u kauecTBO 25
npoaykiu. /JIek/

34 Omnpenenenue kodddurmenta OI1K-5-31 JIT.1J11.2 KM1 P1
TpEeHUs NIpU ropsyeit u OIIK-5-Y1 JI1.3J12.1
XOJIOJHOM 00paboTKe OIIK-5-B1 J12.2
MeTainioB gasieHueM /I1p/ 313233 54

25
Pa3nen 4.
HepaBHOMepHOCTH
neopmanum B mpoueccax
00paboTKH MeTaLI0B
JAaBJIeHHeM

4.1 [TpuyrHbBI BOSHUKHOBEHUS OIIK-5-31 JIT.1J11.2 KM1,K
HEPaBHOMEPHOCTH OIIK-5-V1 JI1.3J12.1 M3
nepopMaIiu: BIHSIHUC J2.2
BHEIIHET0 TPEHUS, BHEIIHIX 01323334
30H JedopMupyeMoro Tena, 25
HECOOTBETCTBHE (POPMBI
HHCTpyMeHTa (opme
neOopMUPYEMOTO Tea,

HEOTHOPOJHOCTH (pU3HKO-
MEXaHHUYECKUX CBOHCTB
neopMUpyeMOro MeTasia
1o 00vemy. CriocoObl
YMCHBIICHUS
HEpaBHOMEPHOH
nedopmaryn. /Jlex/

4.2 JloronHuTENBHBIE OIIK-5-31 JIT.1J11.2 KM1,K
HaIpsHKEHUs!, UX CBSI3b C OIIK-5-V1 JI1.3J12.1 M3
HEPaBHOMEPHOCTHIO 2.2
nepopmarun. Biusnue D1 032253 54
JIOTIOJTHUTEIIBHBIX 25

HampspKEHUI Ha KauyecTBO
TOTOBBIX U3/EIHI.
OcTaTouHble HATPSKEHUS, UX
poib pu OM/I, criocoObt
OTIpEeAETICHUS U METOIbI
ycrpanenust. /Jlex/




43 BiusHue HepaBHOMEPHOCTH 6 OIIK-5-31 JI1.1J11.2 KMILK P3
nedopMaIuy mpu OIIK-5-Y1 JI1.3J12.1 M3
MPOJOJIHHON MPOKATKE Ha OIIK-5-B1 J2.2
Ka4ecTBO npoxykimu /J1a6/ 01323354

35
4.4 KonrtponbHas padota 1 /TIp/ 2 OIIK-5-31 KMI,K
OIIK-5-V1 M3
OIIK-5-B1
4.5 [ToaroroBka K KOHTPOJIBLHOU 10 OIIK-5-31 JIT.1JI1.2
pabote 1 /Cp/ OIIK-5-V1 JI1.3J12.1
2.2
01323354
95
4.6 IMoaroroBka k nmabopatopHoit 2 OIIK-5-31 JIL.1JI1.2
pabote /Cp/ OIIK-5-V1 JI1.3J12.1
2.2
21223354
25
Pa3gen 5. OcHoBHBIE
3aKOHBI TEOPUH 00pPaAdOTKH
MeTAJLJIOB 1aBJIeHUEM

5.1 3aKOH MOCTOSHCTBA 00bEMa, 2 OIIK-5-31 JIT.1 J11.2 KM2,K P1
K03 PUITHEHTBI OIIK-5-Y1 JI1.3J12.1 M3
nepopMaIiu, HICTHHHBIE J12.2
nedopMaIim, B3auMOCBSI3b 219253 54
Koo pumeHTon 25
nedopmariy o TpeM ocsm,
cpeaHuil ¥ o0
K03 HHIIUECHTHI
BBITSDKKH. /JIex/

5.2 [TonoxxeHne 0 cMEICHHOM 1 OIIK-5-31 JIT.1JI1.2 KM2,K
o0BeMe. OIIK-5-V1 JI1.3J12.1 M3
3aKOH HAUMEHBIIETO J2.2
COMPOTHUBIICHHSI U CIICICTBUS 21525354
13 HEro: IpaBuIo 95
KpaTuaiiieil HopManu,

MPABHJIO HAUMEHBIIECTO
HepHMeTpa.
/JTex/

5.3 3aKoH Moxo0us u 1 OIIK-5-31 JI1.1 J11.2 KM2,K
(uzngeckoro OIIK-5-Y1 JI1.3J12.1 M3
MO/ICITUPOBAHUS J12.2
TUTACTHYECKOH nedopMaryn. 21022354
3aKOoH TOMTOTHUTENBHBIX 25
HaIpsHKEHUH.

/JTex/

5.4 Ornpenenenue 8 OIIK-5-31 JIT.1 JI1.2 KM2,K
ko3 punmeHTon OIIK-5-Y1 JI1.3J12.1 M3
nedopmaru npu oopadboTke OIIK-5-B1 2.2
METAJIJIOB JIaBJIEHUEM. 9215253 D4
YcoBue nocTosHCTBA 35
obbema meramna /IIp/

5.5 YcnoBue nocTosTHCTBA 6 OIIK-5-31 JIT.1J11.2 KM2,K P4
o0bemMa MeTallia | OIIK-5-V1 JI1.3J12.1 M3
KO3 HUIIHECHTHI OIIK-5-Bl1 2.2
nedopmarin /J1ad/ 212233 34

35

5.6 3aKOH HAaUMEHBIIIETO 4 OIIK-5-31 JIT.1 JI1.2 KM2,K P5
COTMPOTHUBIIEHHS B ITpOLIECCaxX OIIK-5-V1 JI1.3J12.1 M3
OM[ /J1ab/ OIIK-5-B1 2.2

21323354

95




5.7 IMoaroToBka k 1a60paTOPHBIM 4 OIIK-5-31 JI1.1J11.2
pabortam /Cp/ OIIK-5-Y1 JI1.3J12.1
2.2
01323354
35
5.8 BrlinonmHeHne qoManiHero 20 OIIK-5-31 JIT.1JI1.2 P1
3ananus /Cp/ OIIK-5-V1 JI1.3712.1
OIIK-5-B1 2.2
21323354
25
Paznen 6. Ynpyras u
IIacTu4yeckas aedpopmanus
6.1 [MousTHE yripyroit 2 OIIK-5-31 JIL.1J11.2 KM2,K
nedopmaryu. 3akon ['yka u OIIK-5-V1 JI1.3J12.1 M3
KOHCTaHTBI YNIPYTUX CBOMCTB. J12.2
[TonsTre macTuyecko 013232354
nedopmarn. OCHOBHEIE 25
MOKa3aTely,
XapaKTepu3yromre
TUTACTUYECKYIO AedopMmarmro.
/Jlex/
6.2 HcnbiTanus MeTaioB Ha 5 OIIK-5-31 JIT.1JI1.2 KM2,K P6
OITHOOCHOE pacTsbkeHue /J1ab/ OIIK-5-V1 JI1.3712.1 M3
OIIK-5-B1 2.2
21223334
25
6.3 UcnbiTanne metamios Ha 5 OIIK-5-31 JIT.1 JI1.2 KM2,K P7
omHOOCHOE cxkarue /J1ab/ OIIK-5-VY1 JI1.3712.1 M3
OIIK-5-B1 2.2
21323354
35
6.4 [MoaroroBka k 1abopaTOPHBIM 3 OIIK-5-31 JIT.1 J11.2
paboram /Cp/ OIIK-5-Y1 JI1.3J12.1
2.2
313233 54
25
Paznea 7. duznueckue
OCHOBBI IJIACTHYECKOii
nepopmanun
7.1 Kpucrannuueckoe crpoenue 3 OIIK-5-31 JIT.1 JI1.2 KM2,K
METaJJIOB, MOHO- U OIIK-5-Y1 JI1.3J12.1 M3
NOJAUKpUCTAILIBL. OCHOBHBIE 2.2
MEXaHHU3MBI IJIaCTUYECKOM 212233 54
nedopMarum 35
MOHOKPHCTAJIOB,
0COOCHHOCTH IUTACTHYECKON
nepopMaIm

MOJIMKPUCTAILIOB. X0JI0JHAs,
ropsiyasi M Teruas
nedpopMaIum,
KiTaccu(uKalus IpoIeccoB
OM/I 1o TemnepaTypHBIM
ycnoBusiM. /Jlex/




7.2 Bausaue xonoaHon 2 OIIK-5-31 JI1.1 J11.2 KM2,K
neopMaIiy Ha CTPYKTYpY U OIIK-5-V1 JI1.3J12.1 M3
cBolicTBa aeopMUpyeMoro J2.2
MeTania, JeopMauoHHOe 01323354
ynpouHenue. @opMupoBaHue 25
TEKCTYPBI M aHU30TPOITHU
CBOICTB METAJUIOB U CILIaBOB
B IIPOLIECCE ITLIACTUYECKOIL
nedopmarn. M3menenne
CTPYKTYPBHI B CBOHCTB
XOJIOAHOAE(HOPMUPOBAHHOTO
MeTaiia IpH Harpese:

BO3BPAT, ITOJUTOHU3AIIHS,
PEKpUCTAIUTA3AITHSL.
OcoOeHHOCTH TOpsUei
00pabOTKH METAIIIIOB
JIaBJICHHUEM, €€
MPEeUMyIIEeCTBA U
HEIOCTATKH.

/JTex/

7.3 Brmstaue xomogHoH 6 OIIK-5-31 JI1.1 J11.2 KM2,K P8
00paboTKH TaBIECHHEM Ha OIIK-5-Y1 JI1.3712.1 M3
MeXaHHUYECKHEe CBOICTBa OIIK-5-B1 2.2
METaJIOB U CIuIaBoB /J1ab/ 21323354

35
7.4 IMoaroroBka k mabopatopHoit 2 OIIK-5-31 JIL.1J11.2
pabore /Cp/ OIIK-5-Y1 JI1.3J12.1
2.2
2122093 54
25
Paznea 8. IlnacTuaHocTh M
nepopMHpPYeMOCTH

8.1 [ToHsiTHE IACTUYHOCTH U 2 OIIK-5-31 JIT.1JI1.2 KM2,K
nepopMupyeMocT. MeTob OIIK-5-Y1 JI1.3J12.1 M3
OLICHKH IIJIACTUYHOCTH. J2.2
[IpenenbHas MIACTUYHOCTD. 21525354
OCHOBHBIE ITapaMeTPHI, 25
OTIPEIENSIONINE
IUIACTUYHOCTb B MPOIIECCax
OM.

/Jex/

8.2 [Tyt noBeimeHUS 2 OIIK-5-31 JI1.1 J11.2 KM2,K
mactuyHocTu. [loHsaTHe OIIK-5-Y1 JI1.3J12.1 M3
CBEPXIUIACTUYHOCTH. J12.2
VYcnoBus IIaCTUYHOCTH. 0132323 54

/JTex/ 25
8.3 Kontponbenas padora 2 /TIp/ 2 OIIK-5-31 KM2,K
OIIK-5-V1 M3
OIIK-5-B1
8.4 [ToaroroBka K KOHTPOJIBHOM 10 OIIK-5-31 JIT.1JI1.2
pabore 2 /Cp/ OIIK-5-Y1 JI1.3712.1
2.2
21323354
25
8.5 IMoaroroBka k sx3ameny /Cp/ 26 OIIK-5-31 JIL.1J11.2
OIIK-5-V1 JI1.3J12.1
OIIK-5-B1 2.2
212253 54

25




