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1. HEJIX OCBOEHUSA

1.1| ®opmupoBaHNe 3HAHHI 0 MEXaHU3MAX IIACTHUECKOH AehopManni, HaMPsHXKEHHOM U Ie(OPMHUPOBAHHOM COCTOSTHUSAX
Metanna B npoueccax OMJ] ¢ ydeToMm cTpoeHHs, cOCTaBa U CBOMCTB Je(opMHUpyeMOro MeTania, TepMOMEXaHHUECKUX
PEeXUMOB Ae(OpMaINH, BHEITHETO TPEHHUS,

1.2 | DopMupoBaHHe HaBBIKOB aHAIN3a PEKUMOB e(hOpPMAIIMH, OLCHKH BIUSIHUS MApaMETPOB TIACTHYECKOM AehopMaIiy Ha
Ka4eCTBO METAJIONPOTYKIINH, HABBIKaM BO3/ICHCTBISI Ha HANPSHKEHHO-Ie(OpMHUPOBAHHOE COCTOSIHUE, TIIACTHYHOCTD U
COIPOTHUBIICHNE MeTallIa AehOopManny, CTPYKTYPy U CBOHCTBA METAJION3/ACIHIA.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI

Brok OIT: b1.B.JIB.01

2.1 TpeboBanus K npe)JBa]ImTem,Hoﬁ MOAT0TOBKe 00y4alouerocs:

2.1.1 Maremaruka

2.1.2 | dusuka

2.1.3  |IIpuxiagHas MexaHHUKa

2.1.4 | YueOHas mpakTHKa

2.2 Jucuuniunbl (MOAYJI4) U NPAKTHKH, AJ151 KOTOPBIX 0CBOEHUE JAHHOM JMCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npealecTByoNIee:

2.2.1 |Kypcosas Hay4HO-HCCIEN0BaTENbCKas padoTa (dacTh 1)

2.2.2 | KypcoBas Hay4HO-HCCIEI0BATENbCKasl paboTa (4acTh 2)

2.2.3 |KypcoBas Hay4HO-UCCIIEIOBATENIbCKAs paboTa (J4acThb 3)

2.2.4 |IloaroroBka K MpoIeaype 3alIUTHI M 3aIIUTa BHITYCKHOW KBaTHU(DHUKAIIMOHHOH PaOoTHI

2.2.5 | TexHOJIIOrWY MPOHU3BOJCTBA COPTOBOTO MTpOKATa

2.2.6 | MeToapl ONTUMHU3AIUH TPOLIECCOB 0OPAOOTKH METAIIIIOB JaBIICHUEM

2.2.7 | Teopus npokaTku

2.2.8 | TexHoIIOTMM MPOU3BOJCTBA JIUCTOBOTO MPOKATA

2.2.9 |Texnonoruu riy0oKoil mepepabOTKU METAIIIOB

2.2.10 |IIpousBonacTBeHHAs MPaKTHKA

2.2.11 |Tepmuueckas 06paboTka B 00paboTke METAIOB JaBICHUEM

2.2.12 | OcHOBHI TexXHONIOTHUECKUX nporecco OM/]

3. PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIlMSIMHA

OIIK-5: CnocofeH pemiaTh HAYYHO-HCCJIEA0BATEILCKHIE 32/1a4H NPHU 0CYLIECTBIEHUH MPO(eCcCHOHAIBHOM AeATeJIbHOCTH €
NpYMEeHEHHEeM COBPeMEeHHbIX HHGOPMAaLMOHHBIX TEXHOJIOIHI U NPUKJIAJHBIX ANNIAPATHO-IIPOrPAMMHBIX CPeICTB,
OCYLIECTBJISATH MO/IeIMPOBaHIeE, AHAJIN3 U IKCIIEPHMEHTHI B 1ieJIsIX NPOBeIeHUs 1eTAIbHOI0 UCCIeJ0BAHUS ISl pelleHusI
3a7a4 B npogeccHoOHATbHOI 00J1aCTH

3HaTh:

OIIK-5-31 3HaTh oCHOBHBIE IMOHATHUA B 00acT OM /]

YMeTh:

OIIK-5-Y1 OcymiecTBasITh BEIOOP MPOAYKIHH, TIpoIieccoB 1 cucteM OM/]

Baanern:

OIIK-5-B1 Merogamu aHanu3a U YACJIEHHBIMU METOAAMU, BEIUUCIIUTENBHON TEXHUKON P PEILICHUY IIPUKIAJHbIX 3a/1a4 B
obmactu OM/]

4. CTPYKTYPA U COJEP)KAHUE

Kon HaumenoBanue pasgenoB u | Cemectp | Yacos | ®opmupyemsle | Jiuteparypa | Ilpumeuanne KM Beinosn
3aHATHHA TeM /BUI 3aHATUSA/ / Kype HHIMKATOPBI H 3. sieMble
KOMIeTeHI Uil pecypcbl padoTsI

Paznen 1. BBenenue B
TeopuIo 00padoTKu
MeTAJUIOB JaBJIEeHHEM




1.1 OCHOBHBIE BH]IBI IPOLIECCOB OIIK-5-31 JI1.1J11.2 KM1,K
00pabOTKH JIaBICHUEM JI1.3J12.1 M13
METaJIJIOB U CIUIaBOB: MX 0132323 54
KpaTKasi XapaKTepHCTHKa, 25
LIEJIH, 3a]1a41, OCOOEHHOCTH,

NpeUMYyIIeCTBa U
HenocTaTky. /JIex/

1.2 O3HaKoOMJICHHE C OIIK-5-Y1 JI1.1J11.2 P2
00opyIoBaHHEM IPOKATHOTO OIIK-5-B1 JI1.3J12.1J13.
craHa /J1ab/ 1

212293 54
25
Pa3nen 2. Teopust
HANpPsSKeHU U
nedopmanuii B 00padoTke
MeTaJJIOB 1aBJIeHUIi

2.1 Cubl, JeiiCTBYIOIIKE HA OIIK-5-31 JI1.1J11.2 KM2,K
nedopMHUpyeMBIi METaJL, JI1.3J12.1J13. MI13
HaTpsHKSHUs, HAIPSHKEHHOE 2
COCTOSTHME B OKPECTHOCTH 2132023 54
TOYKH, TEH30D HAIPSHKEHUH. 25
I'naBHBIC HOPMaNBHBIE U
KacaTelbHbIC HAIIPSIKCHUSI.

CXeMBblI TIIaBHBIX
HanpspkeHui. /Jlex/

2.2 IToHATHS KOHEYHBIX U MaJIbIX OIIK-5-31 JI1.1J11.2 KM2,K
nedopmartuii, JI1.3J12.1J13. M13
neOpMHUPOBAHHOE 2
COCTOSIHHE B OKPECTHOCTH 212233324
TOYKH, TEH30p IePOpMAaITuii, 25
TTIaBHBIE JedopMarivm,

CXEeMBI TJIaBHBIX Jedopmariuii
B nipouieccax OM/I. Bonbue
nedopmaruy pu

OMJI. /JTex/

2.3 OnpezneneHre MoIHBIX, OIIK-5-Y1 JI1.1J11.2 o ¢opme KM2,K
HOPMAaJIBHBIX U KacaTeJbHBIX OIIK-5-B1 JI1.3J12.1J13. | "TBOpueckoe MI13
HanpsDKEHUH npu 2J13.3 3azaHue"
MJIaCTUYECKOU 2132023 54
nepopmanun /Ip/ 25

2.4 OrnpeneneHre raBHbIX OIIK-5-V1 JI1.1J11.2 o opme KM2,K P1
HOpPMAaJIbHBIX, TIABHBIX OIIK-5-B1 JI1.3J12.1J13. | "TBOpueckoe M13
KacaTeJIbHBIX U 2J13.3 3aganue"”
OKTadAPHUUECKUX D1 0302 53 54
HaIpsDKeHUH Tpy 25
MJIaCTUYECKON
nedopmaruu /TIp/

Pa3nen 3. BHeminee Tpenue
B npoueccax 00padoTku
MeTaJIJIOB 1aBJIeHHEM

3.1 OCHOBHBIE MEXaHU3MBbI OIIK-5-31 JIT.1 J11.2 KM3,K
KOHTaKTHOTO TPEHHUS. JI1.3J12.1 M13
Bnusiaue Tpenus npu OMJ] 2132053 54
Ha TI0Ka3aTelu MPOILeCCOB U 25

Ka4eCTBO M3ICIUN.
Oc00EHHOCTH BHEIITHETO
tpenus npu OM/J], ero
OTJINYHE OT
MeXaHH4eCKOoro. /JIex/




32 3aKOHBI TPEHUS, OIIK-5-31 JI1.1J11.2 KM3.,K Pl
K03 PUITUEHT TpeHwMS, JI1.3J12.1 MI13
METOJIbI €T0 0132323 54
OIpeeIeHNs. 3aBUCHMOCTh 25
TPEHHsI OT OCHOBHBIX
TEXHOJIOTHIECKHX
IapaMeTpOB IIPOIECCOB
OMJ. /Jlex/

33 TexHONMOrnYecKue cMa3Ku OIIK-5-31 JI1.1J11.2 KM3,K
npu OM]1, ux Ha3HAYCHHE U JI.3J12.1 MI13
knaccudukanms. Biusaue 01022354
CMa30K Ha 3¢ (HEeKTUBHOCTh 25
niporieccoB OM/I 1 kauecTBO
npoaykiu. /JIex/

34 Omnpenencare K03 PUIHESHTA OIIK-5-V1 JI1.1J11.2 KM3,K
TPEHUS IIpU ropayei u OIIK-5-B1 JI1.3J12.1J13. M13
XOJIOZHOM 00paboTKe 3
MeTayuToB naBneHueM /T1p/ 212293 54

25
Pa3nea 4.
HepaBHOoMepHOCTH
nedopManuu B mpoueccax
00padoTKN MEeTAJLI0B
JAaBJIeHHEM

4.1 [IprurHbBI BO3HUKHOBEHUS OIIK-5-31 JI1.1J11.2 KM4,K
HEPaBHOMEPHOCTH JI1.3J12.1 MI13
nedopMaIum: BIUSHAES 013232354
BHEIIIHETO TPEHHSI, BHEIITHUX 25
30H J1e()OPMHUPYEMOTO Tela,

HECOOTBETCTBHE (POPMBI
WHCTpyMeHTa (opme
neopMHUPYEMOro Tea,
HEOIHOPOJTHOCTH (pU3HKO-
MEXaHHYECKUX CBOHUCTB
JeOpMUPYEMOTO MeTaslia
o o6beMy. CriocoObl
YMEHBIICHUS
HEPaBHOMEPHOU
nepopmanun. /Jlex/

4.2 BnusiHue HepaBHOMEPHOCTH OIIK-5-V1 JI1.1J11.2 P3
nedopMaIum mpu OIIK-5-B1 JI1.3J12.1J13.
MIPOJIONIFHOM MPOKATKe Ha 1
KadecTBO mpoxykiuu /J1a6/ 01323334

25
Pa3gen 5. OcHoBHBbIE
3aKOHBI TEOPUH 00PAGOTKH
METAJVIOB IaBJIEHHEM

5.1 3aKoH MOCTOSHCTBA 00BEMa, OIIK-5-31 JI1.1J11.2 KMS5.K
K03 PUITUEHTBI JI1.3J12.1 M13
nedopMaIum, UCTUHHBIE D152 33 54
nedopMalum, B3anMOCBSI3b 325
koo puLmeHToB
nedopManiy o TpeM OcsM,

CpenHHid ¥ o0IIHid
K03 HHUIIUECHTHI
BBITSDKKH. /JIex/

5.2 [TonoxeHue o cMeleHHOM OIIK-5-31 JI1.1J11.2 KM5,K
00bEME, 3aKOH JI1.3J12.1 M13
JIOTTOMHUTEIBHBIX D1 0302 53 54
HaIpsDKEHUH, 3aKOH 101004, 95

3aKOH HAUMCHBILETO
conporusieHus /JIex/




53 YcnoBue nocTosiHCTBA OIIK-5-Y1 JI.1J11.2 P4
o0beMa MeTaJlta 1 OIIK-5-B1 JI1.3J12.1J13.
KO3 HUIIHCHTHI 1
nepopmarun /J1ad/ 21223334
35
5.4 3aKOH HAUMEHBIIIETO OIIK-5-V1 JI1.1J11.2 P5
COTMPOTHUBIIEHUS B IPOIIEccax OIIK-5-B1 JI1.3J12.1J13.
OM[ /J1a6/ 1
21323354
25
Pa3nen 6. Cxopocth
aedopmanum u
CONMPOTHBJIEHHE MeTaLIa
negopManuu B mpoiueccax
00paboTKN MEeTAJLI0B
JAaBJIeHHEM
6.1 [TonsTue ckopoctu OIIK-5-31 JI1.1J11.2 KM6,K
ne(OPMHUPOBAHHS U CKOPOCTH JI1.3J12.1 MI13
neopMaIum. 2132253 54
ConporusieHue MeTaa 95
nedopmaliy U BIUSHAE HA
HETO TEXHOJIOTUICCKHIX
napameTpoB. /JIex/
6.2 OrmpeneneHne CKOpoCTH OIIK-5-Y1 JI1.1J11.2 o opme KM6,K
nedopMaluy B mporeccax OIIK-5-B1 JI1.3J12.1J13. | "TBOpueckoe M13
OM/I /TIp/ 3 3aganue"
31323354
25
6.3 Onpenenenue OIIK-5-31 JI1.1J11.2 KM6,K
COMPOTHUBIICHUE METaIa OIIK-5-V1 JI1.3J12.1J13. M13
nedopMaIie B mporeccax OIIK-5-B1 3
OMU /Mp/ 01323334
35
6.4 Bnusinue mapameTpoB OIIK-5-31 JI1.1J11.2 P9
nedopManuu Ha OIIK-5-V1 JI1.3J12.1J13.
CONPOTUBIICHNE METaJlIa OIIK-5-B1 1
TUTACTHYECKON 21223334
nedopmartun /J1ad/ 25
6.5 /J1ab/
Pasznen 7. ®usuveckue
OCHOBBI IJIACTHYECKOIi
aegopmanuun
7.1 Kpucrannmueckoe crpoenue OIIK-5-31 JI1.1J11.2 KM7,K
METaJJIOB, MOHO- U JI1.3J12.1 MI13
nosMKpucTasibl. OCHOBHBIE 2122323 54
MEXaHU3MBbI IJTACTHYECKOMN 95

nedopmauu
MOHOKPUCTAJIIOB,
0COOCHHOCTH IITACTHIECKOH
nedopMaun
MOJIMKPUCTAIIIOB. X0JIOHAS,
ropsiaasi v Teruias
nedopMarum,
Kiaccu(uKaIus mporeccoB
OM/] 1o TeMriepatypHbIM
ycnoBusiM. /JIek/




7.2 Bausiaue xomoaHon OIIK-5-31 JI1.1J11.2 KM7,K
nedopMaIuy Ha CTPYKTYPY U JI1.3J12.1 MI13
cBoiicTBa nedopMupyeMoro 01022354
MeTaia, 1epopManuoHHOE 35
ynpounenue. ®opmupoBanue
TEKCTYpBI H aHU30TPOITUH
CBOICTB METaJIJIOB U CILIABOB
B IIpOLIECCE MIACTHYECKOHN
nedopmanuu. M3MeHeHme
CTPYKTYPBI U CBOMCTB
XOJOHOAE(OPMUPOBAHHOTO
MeTaiia IpH HarpeBe:

BO3BpAT, ITOJMTOHU3AIINS,
PeKpHUCTaIIN3AIHS.
OcobeHHOCTH TOpsSTUEH
00pabOTKH METAILIIOB
JTaBIICHUEM, €€
MPEeNMyYIIeCcTBa 1
HEIIOCTATKHU.

/JTex/

Pa3nen 8. Ynpyras u
miacrtuyeckas negpopmauus

8.1 [Tonstue ynpyroi OIIK-5-31 JI1.1J11.2 KM8.,K
nedopmarun. 3akon ['yka u JI1.3J12.1 M13
KOHCTAHTBI YIIPYTHUX CBOMCTB. 013233 54
[TonsTre macTuyeckou 95
nedopmanun. OCHOBHBIE
MOKa3aTey,

XapaKTepH3YIOLIHe
TUTACTHYECKYIO 1e(hOPMALIHUIO.
/JTex/
8.2 UcnbiTanus MeTaioB Ha OIIK-5-V1 JI.1J11.2 P10
OITHOOCHOE pacTsokeHue /J1ad/ OIIK-5-B1 JI1.3J12.1J13.
1
21323354
25

83 UcnbiTanue MeTaioB Ha OIIK-5-V1 JI1.1J11.2 P11

omHOOCHOE cxkaTue /J1ab/ OIIK-5-B1 JI1.3J12.1J13.

1
21323354
35

Pazgen 9. Tennosbie

sIBJIEHHUSI B IpoLeccax

00padoTKN MEeTAJLIOB

AaBJIeHHEM

9.1 W3meneHue TemnepaTypsl OIIK-5-31 JIT.1 J11.2 KM9,K
MeTaJlla ¥ HHCTPYMEHTA B JI1.3J12.1 M13
nponeccax OM/I. 2132053 54
CocTaBIsmoIe TErI0BOro 25
OanaHca B mporeccax
OMJ. /JTex/

9.2 OnpeneneHyue N3MEHEHUS OIIK-5-V1 JI.1J11.2 KM9,K
TEeMIIepaTypbl MeTaJlia B OIIK-5-B1 JI1.3J12.1J13. MI13
nporeccax OM/ /TIp/ 3

21223334
25
Paznen 10. Teopernueckue
OCHOBBHI Nporecca
NMPOKATKHU

10.1 | Ouar nedopmanuu npu OIIK-5-31 J1.2 KM10,K
MpOKaTKe. Y CJIOBUE 3aXBaTa JI1.3J12.1 MI13
MeTajia BaJIKaMH. SIBIeHus 213254 35

OIEPEIKCHUS M OTCTaBAHUS
npu npokatke. /Jlex/




10.2 | Ompeznenenue napaMeTpoB 4 OIIK-5-Y1 J1.2 KM10,K
ouara Jie()opMaIuu mpu OIIK-5-B1 JI1.3J12.1J13. MI13
MpooabHO# mpokatke /I1p/ 3
21223334
35
10.3 | YcrnoBue 3axBaTa MeTaslia 4 OIIK-5-31 J1.2 P6
Bankamu /JIa6/ OIIK-5-V1 JI1.3J12.1J13.
OIIK-5-B1 1
21323354
25
10.4 | OmnepexxeHre U OTCTaBaHHE 4 OIIK-5-V1 J1.2 P7
npu npokatke /J1a6/ OIIK-5-B1 JI1.3J12.1J13.
1
21323354
35
10.5 [UccnenoBanue ymmpeHus 4 OIIK-5-Y1 J1.2 P8
MeTaIa Ipu mpokatke /J1a6/ OIIK-5-B1 JI1.3J12.1J13.
1
2132253 54
25
Paznen 11. TeopeTnueckue
OCHOBBI TIpoIecca
BOJIOYEHHS
11.1 Ouar redopmanuu npu 2 OIIK-5-31 J1.2 KMI11,K
BOJIOYEHUH. HANIPSHKEHUA U JI1.3J12.1 M13
nedopManum mpu 212233524
BoJIOuCHHH. /JIex/ 25
11.2 | Onpenenenue 2 OIIK-5-V1 J1.2 KMI11,K
nepOpMaITuOHHBIX OIIK-5-B1 JI1.3J12.1J13. M13
MoKa3saTesel mpoiecca 3
BoJioueHue. Hanpsoxenus npu 212233 54
Bonouenuu. /IIp/ 35
Pazgen 12. Teopernueckue
OCHOBBI Npoluecca
NpeCcCOBaHUSA
12.1 | TedeHnue meTania npu 2 OIIK-5-31 J1.2 KM12,K
MIPECCOBAaHUH. oYar JI1.3J12.1 M13
nedopmarun pu 01323334
npeccoBanuu /JIex/ 25
12.2 Ornpenenenue 2 OIIK-5-V1 JI1.2 KM12,K
Je(OopMaITuOHHBIX OIIK-5-B1 JI1.3J12.1J13. M13
rokaszaresel mpu 3
MIPECCOBAHHUH. HAMIPSKEHUS 212233524
npu npeccoBanud. /I1p/ 35
Pazgen 13. IloaroroBka k
KOHTPOJbHBIM
MEPONPHITHAM H
BBINOJIHSIEMBIM padoTam
13.1 |OO6bem gacos 43 OIIK-5-31 JI1.1J11.2 KM1,K
CaMOCTOSITETIHHOM PabOTHI Ha JI1.3J12.1J13. M2,KM
noarotroBky k KM /Cp/ 1J13.2 J13.3 3,KM4,
21323354 KM5.K
35 M6,KM
7,KMS,
KM9.,K
M10,K
MI1L,K
MI12,K
M13
13.2 | OGbem yacoB 44 OIIK-5-V1 J.2 P1,P2,P
CaMOCTOSITETILHOM PabOThI Ha OIIK-5-B1 JI1.3J12.1J13. 3,P4,P5,
noarotoBky xk BP /Cp/ 1J13.2 P6,P7,P
21323354 8,P9,P10
25 ,P11




5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. KonrposabHble MeponpuaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH H T.I), BONPOCHI JJs

CaAMOCTOAITEILHOM NMOJATOTOBKH

Kon Konrponbnoe Tposepsemeie
KM P — HHJMKATOPEL Bompocs! 1715 MoAroTOBKH
KOMITeTeHIuit
KM1 Tectuposanue Ne 1 OIIK-5-31 Bomnpocs! Aj1s NOArOTOBKYU K TECTUPOBAHUIO:
"BBenenne B 1 OCHOBHBIE TIPOLIECCH 00PAOOTKH METAIIOB AaBJICHUEM H UX
TEOpHI0 00pabOTKU OCOOCHHOCTH.
METaIIOB 2 XapaKTepHCTHKA TIPOIIECCOB 00PaOOTKH JaBICHUEM.
naBieHueM" 3 Knaccugukamnus mporeccoB 00pabOTKH METAIOB
JIABIICHUEM.
4 [IpeumymiecTBa 1 HEAOCTATKH CIIOCOOOB 00PabOTKH
METAJUIOB JaBJICHHEM.
KM2 TectupoBanue Ne 2 | OIIK-5-31 Bonpock! 11 HOATOTOBKY K TECTUPOBAHUIO:
"Teopus 1 Cunsl 1 HanpsHKEHUSI, ASHCTBYIONIHE HA TeIO Mpu 00paboTke
HaMnpspKeHUi u METAJIOB JaBJIECHHEM.
nedopmanuii B 2 HampspKeHHOE COCTOSTHHE B OKPECTHOCTH TOUKH.
00paboTke METaIOB 3 TeH30p HANPSHKEHUH.
JlaBJIeHUH" 4 T'maBHBIE HOPMAJIbHBIE M KacaTebHbIE HAIPSKEHHUS.
5 CxeMbl TJIaBHBIX HAIPSHKEHHH.
6 OkTasrpuyecKue HalPsDKEHUSL.
7 IloHsiTHE O TEH30PE HANPSDKEHUM.
8 IllapoBas 4acTb 1 AEBUATOP TEH30pa HANPSDKEHUIL.
9 Cxemsl HarpspkeHHOTO coctosHus o C.U. I'yOxuHYy.
10 IucdepernuanbHble ypaBHEHUS PABHOBECHS.
11 ITonsitue mManbIx AedopMaLui.
12 leopmannonnoe cocrosiHue. IToHsATHE, 0COOCHHOCTH.
13 Manblie nedopmMarum.
14 Tensop aedopmarmu.
15 IllapoBoii TEH30p U IEBHATOP TeH30pa AehOpMaIUH.
16 CxeMsblI IIaBHBIX 1eopManuii.
KM3 TectupoBanue Ne 3 | OIIK-5-31 Bonpocs! Aj1s NOArOTOBKY K TECTUPOBAHUIO:
"BHemnrnee TpeHHe B 1 OCHOBHBIE IPOIIECCH 00PaOOTKH METAIIOB JaBICHUEM U UX
mporeccax 0COOEHHOCTH.
obpaboTku 1 Ponp Tpenus npu 06paboTke AaBICHHEM, €r0 0COOCHHOCTH.
METaJIoB 2 OCHOBHBIC MEXaHU3MBI KOHTAKTHOTO TPCHUSL.
naBsiieHueM" 3 Knaccudukamus BUJOB TpEeHUs B 3aBUCUMOCTH OT Ipoliecca
OMU.
4 OCHOBHBIE 3aKOHBI TPEHUS IIPH 00pabOTKe METAIIOB
JABIICHUEM.
5 Cwmazku nipu 00paboTke naBieHueM. X Ha3sHaueHue u
XapaKTePHCTHKA.
6 3aKOHBI TPEHHUs, JEHCTBYIOMINE TIPH ropsraeil odpadoTke.
7 3aKoHBI TPeHUsI, ACUCTBYIOIINE IPU XOJIOAHONW 00paboTKe.
KM4 TectupoBanue Ne 4 | OIIK-5-31 Bonpock! 111 TOATOTOBKY K TECTHPOBAHUIO:
"HepaBHOMepHOCTH 1 HepaBHOMepHOCTE nedopmanuu npu OM/I: mpudnHbI, 0COOSHHOCTH.
nedopmanuu B 2 HepaBrHoMepHOCTS nedopmarun mpu OM/I: mocnencTaus.
mpoleccax 3 CnocoObl CHIKEHHS HEPAaBHOMEPHOCTH AedopMaruu npu oopabdoTke.
00paboTkn 4 BnusiHue HEPaBHOMEPHOCTH JehopManiy Ha Ka4eCTBO MOTydaeMon
METaIIOB TPOIYKITHH.
naBiieHueM"
KM5 TectupoBanue Ne 5 | OIIK-5-31 Bormpocs! 11t NOArOTOBKH K TECTUPOBAHUIO:

"OCHOBHBIE 3aKOHBI
Teopruu 00paboTKn
METAaJIJIOB
naBsiieHueM"

1 3aKoH MocTOSIHCTBA 0O0BEMa METAJUIOB U CIIJIaBOB, EI'0 OCHOBHBIE
ITOJIOXKEHUS.

2 ITomoxkeHre O CMEIIEHHOM 00bEME.

3 3aKOH JOIMOJTHUTENbHBIX HATIPSDKEHHH, €10 OCHOBHBIC MTOJI0KCHHS.
4 3aKoH nomo0Ms, €ro OCHOBHBIE MOJIOKCHHS.

5 3aKOH HAaUMEHBIIIETO COMPOTHBIICHHS, €TO OCHOBHBIE TTOJIOKESHHUSI.




KM6 TectupoBanue Ne 6 | OIIK-5-31 Bonpock! 11 IOATOTOBKY K TECTUPOBAHUIO:
"CkopocTb 1 [Monsitue ckopocTH AedopMaliy 1 CKOPOCTH AeopMUPOBaHUS B
nedopMaIiy 1 niporieccax OM/I.
COIPOTHUBIICHUE 2 BiusiHEE pa3nuuHBIX (paKTOPOB Ha CKOPOCTH AedopMariiy.
METaJlIOB 3 OCHOBHbIE MaTeMaTHYECKUE 3aBUCUMOCTH AJIS1 ONpeIeTICHUS
nedopmanuu B CKopocTH nedopmariy B pa3iingHbIX mporeccax OM/I.
mporeccax 4 OnpeneneHne COPOTUBIICHAS METAIT IepOpMAaIlHH B IIPOIIECCaX
00paboTKu OM/I.
METaJUIOB 5 BrnusiHue pa3nuyuHbIX (PaKTOPOB HA COMPOTHBICHHE JAe(hOpMAIIUH.
naBieHueM" 6 CrocoOBI OTpeiesIeHHs COPOTHURIICHHS 1e(OpManiH B IIpoIieccax
OMA.
KM7 TectupoBanue Ne 7 | OIIK-5-31 Bonpock! 11 IOATOTOBKY K TECTUPOBAHUIO:
"®duznueckue 1 Baustnue xonoaHoi aedopManyuy Ha CTPYKTYpPY U CBOMCTBa
OCHOBBI nedopmupyemoro Metamia. 2 BiustHue ropsiaeii neopmanyu Ha
IJIaCTUYECKOU CTPYKTYpY H CBOHCTBa Aedopmupyemoro metaiia. 3 Kpucrammmaeckoe
nedopmanun" CTPOEHHUE METAJIOB, MOHO- M MOJIUKPUCTAIIIBL. 4 MexaHU3MBbI
MPOTEKaHUS IUTacTHYecKoi nedopmarim.S @opMupoBaHie TEKCTYPHI U
AQHU30TPOIINH CBOICTB METaJUIa B IPOIECCe IIACTHIECKOH
nedopMarum.
6 Bnusiaue xonoaHoi aedopmannu Ha AeopMalMOHHOE YIIPOUHEHHE
MeTauioB. 7 I3MeHeHne cTpyKTypbl U CBOUCTB
XOJIOAHOAEe(hOPMUPOBAHHOTO METAJJIa IPH HarpeBe: BO3BpAT. §
M3MeHeHne CTPYKTYPBI U CBOMCTB XOJI0AHOAE()OPMUPOBAHHOTO
MeTajula IIpU Harpese: pekpuctamuzanus. 9 M3amenenue crpykTypsl U
CBOCTB X0NI0AHOAE()OPMHUPOBAHHOTO METaJIa IIPH HATPEBe:
nojmronu3anus. 10 Mexanuueckue CBOMCTBA METAJIOB U CIIABOB.
KMS8 TectupoBanue Ne 8§ | OIIK-5-31 Bonpock! 11 IOATOTOBKY K TECTUPOBAHUIO:
"Vupyras u 1 IousTHe ynpyroit aedopmaryu. 3akoH I'yka.
TUTACTHYECKAs 2 INoHsTHE TUTACTHYECKOI nedopMariys.
nedopmarus” 3 narpamma pactspkeHHsi. OCHOBHBIC XapaKTEpHBIE TOUKH
JMarpaMmel.
4 TonsTue mracTuaHOCTH U AedopMupyeMocT. OCHOBHBIC
TIOKA3aTeNH! IIACTHIHOCTH.
5 OcHoBHbIE (haKTOPHI, BIMAIONINE HA IIIACTHYHOCTH B IpoIieccax
00pabOTKH METAIJIOB JABJICHUCM.
KM9 TectupoBanue Ne 9 | OIIK-5-31 Bonpocs! aJ1s moAroTOBKH K TECTUPOBAHHIO:
"TeroBble SIBICHUA 1 Knaccugukanus mporeccoB OM/] 1o TemnepaTypHbIM YCITOBHSIM.
B IIpoLeccax 2 TemmepaTypa HarpeBa MeTaiia nepen ropsaeit OM/I. Tpebosanus k
00paboTKn TeMIieparype Harpesa.3
METaIIOB 3 OCHOBHBIE CTAaThH MOTEPH TEMIIEPATYPHI MeTaIIa TIPH ropsuei
naBieHueM" nedopMaIum.
4 MI3MeHeHHe TeMIepaTypbl MeTaiia 1 HHCTPYMEHTA MPH XOJIOTHOM
nedopMaIu.
KM10 TectupoBanue Ne 10 | OIIK-5-31 Bonpocs! a1 moAroToBKH K TECTUPOBAHUIO:
"Teopetnueckue 1 Omnpenenenue mporecca MpoKaTKu.
OCHOBEI IIpoIiecca 2 Knaccugukarys mporeccoB MpOKaTKH.
MpOKaTKu'" 3 Ovar nedopMaliu mpy MPOKaTKe U €ro XapaKTepPUCTHKA.
4 OnepexxeHne U OTCTaBaHHUE TIPH IPOKATKE.
5 BausiHue pa3nuyHbIX (AKTOPOB HA BETMUYUHY YIIHNPEHUS TIPU
MIPOKaTKe
6 OcHOBHBIE ehOpMAIIIOHHBIC W SHEPTOCHIIOBBIC YCIIOBHS IPH
MPOKAaTKe.
KMI11 TectupoBanue Ne 11 | OIIK-5-31 Borpocs! 11t MOArOTOBKH K TECTUPOBAHUIO:
"TeopeTnueckue 1 Onpeznenenue npouecca BOJIOUECHUSL.
OCHOBBI ITpo1iecca 2 TeueHue MeTasa Ipyu BOJIOYEHUMU.
BOJIOYEHHUS" 3 Ouar nedopmanuy Ipy BOJIOUEHUH U €TO XapaKTePHCTHKA.
4 OcHoBHBIE e OpMaLlMOHHBIE H YHEPTOCUIIOBBIE YCIIOBUS IIPU
BOJIOYECHHUH.
KM12 TectupoBanue Ne 12 | OIIK-5-31 Bonpocs! A noaroroBku k rectupoBanuio: 1 OnpeaeneHue npoiecca

"TeopeTnueckue
OCHOBBI IIpoIIeCcca
npeccoBaHus"

npeccoBanus. 2 Teuenne metaiia npu npeccoBanuu. 3 Ouar
nedopMaIuy py MPECCOBAaHUU U €T0 XapakTepucTuka. 4 OCHOBHBIE
ne(opMaOHHBIC M SHEPTOCUIIOBBIC YCIOBHSI P MTPECCOBAHHH.




KM13

DK3aMeH

OIIK-5-31

Bomnpocs! 11151 MOATOTOBKH K 3K3aMEHY:

1 OcHoBHBIE npoLecchl 00Pa0OTKU METAIIOB IaBICHUEM U X
ocoOeHHOCTH. 2 XapaKTepHCTHKa IIPOIECCOB 00pabOTKN TaBICHHEM. 3
Knaccudukarnms nporeccoB 00paboTku METaIIOB JaBlIeHHEM. 4
IIpeumymiecTBa 1 HEAOCTATKU CIIOCOOOB 0OPAOOTKH METAILIIOB
JapieHueM. 5 Cunbl U HaNpsKEHUs, JEHCTBYIOIINE HA TEO MPH
o0paboTke MeTaIoB AaBieHneM. 6 HanpspkeHHOe cocTosTHIE B
oKpecTHOCTH ToukH. 7 TeH3op HanpspkeHui. 8 I'1aBHbIe HOpMaIbHBIE H
KacaTeJbHble HanpsDKeHus1. 9 CxeMbl IMIaBHBIX HanpspkeHud. 10
Oxrasapudeckue HanpsokeHus. 11 [lonarue o TeHsope HanpspkeHuit. 12
[ITapoBast 9acTh U AeBHATOP TEH30pa HANpsDKeHMH. 13 Cxembl
HanpsokenHoro cocrosinus no C.U. ['yokuny. 14 uddepenumansubie
ypaBHeHUs paBHOBecust. 15 [lonsitie Mansix nedopmanuii. 16
Hedopmarmonnoe cocrosinue. [lonstre, ocooerHocTH. 17 Manbie
nedopmariu. 18 Tensop nedopmanun. 19 Mlaposoit Ter3op u
JeBHaTop TeHsopa aedopmaiuu. 20 CxeMbl MIaBHBIX aedopmariuii. 21
OcCHOBHBIE MPOIecChl 00Pa0OTKH METAIIIOB NABICHUEM U HX
ocobenHocTH. 22 Ponb TpeHus npu 06pabOTKe TaBIEHHEM, €0
ocobeHHOCTH. 23 OCHOBHBIE MEXaHU3MbI KOHTAKTHOTO TpeHus. 24
Knaccudukanust BUJ0B TpeHUs B 3aBUCUMOCTH OT rporecca OM/I. 25
OCHOBHBIC 3aKOHBI TPSHHUS NIPH 00pabOTKe METAIIIOB JaBIeHHEM. 26
Cwmasku npu 00paboTke naBieHreM. VX Ha3HaUeHHE U XapaKTePUCTHKA.
27 3aKOHBI TPEHHUSI, JCHCTBYIOIIME TTPH ropsiueii 00padoTke. 28 3aKOHBI
TpeHHs, ISHCTBYIONIHE TIPH XOJIOJHOH 00paboTke. 29
HepasromeprocTs aedopmanuu npu OM/I: npudaHHBI, 0COOCHHOCTH.
30 HepasaomepHoctsb aedopmaruu npu OM/L: nocnencreus. 31
CriocoObl CHIYKEHHST HEpaBHOMEPHOCTH AeopMariuy mpu oopaboTke.
32 Bnusaue HepaBHOMEPHOCTH JedopMaIiiy Ha Ka4ecTBO MOTydaeMoit
npoaykiud. 33 3aKoH MOCTOSHCTBA 00bEMa METAJJIOB U CIUIaBOB, €T0
ocHOBHBIE nonoxxkeHus. 34 Tlonoxenue o cMelieHHOM oobeMe. 35 3akoH
JIOTIOJTHUTENBHBIX HANPSKEHHH, €r0 OCHOBHBIE ITOJIOKEHUS. 36 3aKoH
oA00Ks, €r0 OCHOBHBIE MOJI0KEHHUS. 37 3aKOH HAUMEHBIIIETO
COIIPOTHBIICHHUS, €TO OCHOBHBIE MojioxkeHus1. 38 IloHsTue ckopoctu
JedopMmaly 1 ckopocTH aedopmupoanus B nporeccax OM/. 39
Bnmstaue pa3audaHBIX (aKTOPOB HA CKOPOCTH Aedopmanuu. 40
OCHOBHBIE MAaTEMaTUYECKHE 3aBHCUMOCTH JIJIS ONIPEEeTICHUS] CKOPOCTH
nedopMaiiue B pasnuaHbix nporeccax OM/I. 41 Onpenernenne
COIPOTHBIICHUS MeTailI eopmanuu B poreccax OM/I. 42 Bnusiaue
pa3nu4YHBIX (PaKTOPOB HA COMpOTHBIEHHE Aedopmanni. 43 CrocoOs!
oTpeiesieH sl COpoTUBIeHUs Aedopmannu B nporeccax OM/. 44
BrmstHue XonopHo# nedopManuy Ha CTPYKTYpy U CBOMCTBA
nedopMupyemMoro Metaia. 45 Biausaue ropsdeit negopmaryn Ha
CTPYKTYpPY U CBOHCTBa AehopMUpyeMoro meramia. 46
Kpucrannmueckoe CTpoeHHE METAILIOB, MOHO- M TIOJIUKPUCTAILNEL. 47
MexaHH3MBI IPOTEKAHUS TUTACTHYECKOH aedopmarmn. 48
DopMUpPOBaHKE TEKCTYPBl U AaHU30TPOIMH CBOMCTB METAJIIA B
npolecce miactuueckon aedpopmannu. 49 Biausaue xonogHoi
Jedopmanuy Ha 1ehOpMaMOHHOE YIPOYHEHHE MeTalIoB. 50
V3MeHeHne CTPYKTYpHI B CBOIMCTB X0JIOAHOACHOPMHIPOBAHHOTO
MeTajula Ipy Harpese: Bo3BpatT. 51 M3MeHeHue CTpYKTyphl U CBOICTB
XOJOAHOAE(OPMHUPOBAHHOTO METAJLIA IIPU HarpeBe:
pekpuctaiuinzanys. 52 VI3MeHeHue CTPYKTYpbl U CBOICTB
XOJIOAHOAE(HOPMUPOBAHHOTO METAJIIa IIPH HarpeBe: MONMUTOHM3anus. 53
MexaHnyeckre CBOMCTBAa METAJIOB U CIUTaBOB. 54 [lonarue ynpyroit
nedpopmarun. 3akoH ['yka. 55 TlonsTue muactuveckoi aedopmarms. 56
Juarpamma pactsokeHus. OCHOBHBIE XapaKTEPHBIC TOYKH AHATrPaMMBL.
57 IloHsTHE MIACTUYHOCTHU U AehopMupyemMocTu. OCHOBHBIE
MOKa3aTeN! MIacTUYHOCTH. 58 OCHOBHBIE (DAKTOPBI, BIHSIOIIUE Ha
TUTACTUYHOCTD B ITpoIIeccaXx 00padOTKH METaJUIOB aBICHHEM. 59
Knaccudukarus nporecco OM/] o remnepaTypHbIM ycIoBUsIM. 60
TemnepaTypa HarpeBa Metaiia nepea ropsueit OM/I. TpeGoBanust k
TemrepaType HarpeBa. 61 OCHOBHBIE CTaThH MOTEPH TEMIIEPATYPbI
MeTaJuIa py ropsaeit aedopmanmu. 62 MizmMeHeHne TeMnepaTypbl
MeTalIa ¥ HHCTPyMEHTa IIPU XOJIIOJHOH Aedopmanuu. 63
Onpepenenue mpoiiecca npokartku. 64 Knaccudukarius mporeccos
IpoKaTKy. 65 Oyar redopManuy IpH MPOKaTKE M €T0 XapaKTePHCTHKA.
66 OnepexeHue U 0TCTaBaHUE IIPU MIpOKaTKe. 67 BiusHue pa3iudHbIX
(hakTOpPOB HA BEIMUMHY YIIUPEHHs PpU NpokaTke. 68 OCHOBHBIE




JedopMaIoHHbIE X SHEPTOCUIIOBBIE YCIIOBUS MIPU MPOKaTKe. 69
Ompenenenne npouecca BooyeHus. 70 Teuenne Meramia npu
BoJioueHHH. 71 Ouar redopManuyl Mpy BOJIOYCHUH U €T0
xapakTepucTuka. 72 OcHOBHBIE Ae()OPMAIIMOHHBIC U SHEPTOCHIIOBBIC
yCIIOBHS TpH BosioueHuH. 73 OnpeneneHue npoiecca npeccoBanus. 74
Teuenune metama npu npeccoBanuu. 75 Ouar nedopmaryu npu
MIPECCOBAHMH U €T0 XapakTepucThuka. 76 OCHOBHBIE JeOpMaIIOHHEIE
U SHEPTOCHUJIOBBIE YCIOBHS NP MPECCOBAHUU.

5.2. Ilepeuens padoT, BHINOJIHSIE

MbIX o gucuumiune (Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, [1P u T.11.)

Kon
paboThI

HasBanue
paboThI

[IpoBepsiembie
WHIUKATOPBI
KOMIIETeHIIUH

Coneprxanne paboThI

P1

I[OMaH_IHCC 3aJlaHUuC

OIIK-5-Y1;0IIK-5-
B1

JlomamHee 3aiaHue B BUJIE pacueTHON pabOThl Ha TeMy
"Hcnonb30BaHNE HHKEHEPHOI'O METO/IA pacueTa KOHTAKTHBIX
HanpspKeHu npu ocaaxe”. O0beM qomamrHero 3aganus — 15-20 cTp.
OdopmieHHOE ToMallTHee 3aJaHue caeTcs Ha Kadeapy
Mertannyprudeckux TexHoaoruil u obopynosanus. [IpaBuiabsHo
BBIIIOJTHCHHOE 33JJaHNE CUNTACTCS 3aU4TeHHBIM. JloMalrHee 3a1aHue,
BBIIIOJIHEHHOE HEBEPHO MM MMEIOIIee 3aMeuaHus, BO3BpallaeTcs Ha
JIopaboTKYy.

P2

JlaboparopHast
pabora 1
O3zHakoMJICHHUE C
00opyI0BaHHEM
MPOKATHOTO CTaHa

OIIK-5-Y1;0I1K-5-
Bl

Bonpocs! a1 3ammTsl pabotsl: 1 UTo Ha3kIBaeTCS MPOKATHEIM CTAHOM?
2 KakoBO Ha3HAUYEHHE W COCTAB OCHOBHOTO ¥ BCIIOMOTATEIILHOTO
000pyIOBaHHS IPOKATHOTO cTaHa?

3 Yto Takoe IMaBHAas JMHUS NPOKATHOTO CTaHa?

4 Kakne OCHOBHBIE 3JIEMEHTHI BXOIST B COCTAB TIIABHOH JIMHUN
MPOKATHOTO CTaHA M KaKOBO MX Ha3HaUeHHe?

5 KakoBbl OCHOBHBIE CITOCOOBI IPUBOJA PabOYMX BaJIKOB?

6 aiite kaccudukanuio paboyrx BajIKOB B 3aBUCUMOCTH OT
MPOU3BOJMMOI NTPOTYKINH U HA30BUTE X OCHOBHBIE KOHCTPYKTHBHBIE
SJIEMEHTHI.

7 B kakux city4asx B INIJaBHOU JIMHUH MPOKATHOIO CTaHa HE
YCTaHaBJIMBAIOT PELYKTOP U HIECTEPEHHYIO KIeTh? UTo 3T0 naer?

8 IlepeunciuTe OCHOBHBIE 3IEMEHTHI pabOdnX KIICTEH.

9 YeM OTJIMYAIOTCS] CTAHUHBI OTKPBITOTO THIIA OT CTAHUH 3aKPBITOTO
Tuna?

10 Kakue noJIMIHUKY UCIIOJIB3YIOT B IIPOKATHBIX CTaHAX?

P3

Jlaboparopras
pabora 2 Bausuue
HEPaBHOMEPHOCTH
nedopmanuy Ipu
IPOJOIBHOM
HpOKaTKe Ha
Ka4eCTBO MPOIYKIIIH

OIIK-5-Y1;0IIK-5-
Bl

Bompocs! s 3ammTs! paboTsl: 1 UTo Takoe HepaBHOMEPHOCTh
nedpopmarun?

2 JlaiiTe onpenencHne U IpUMep paBHOMEPHOH TUIaCTUYECKOI
nedopMaIum.

3 Kakue Bam n3BecTHBI IPUIMHBI HEPABHOMEPHOCTH AehopMaruu?

4 Yro Takoe MaKpo- 1 MUKPOHEPAaBHOMEPHOCTH Jie(popManuu?

5 Mepeuncnute neGeKThl MPOAYKIIUH, 00YCIOBICHHBIC
HEpPaBHOMEPHOCTHIO Ae(hopMaryy.

6 HazoBuTe mpu4rHbI BOSHUKHOBCHUS TOMOIHUTEIBHBIX HAPSDKCHUI.
7 K xaKuM MOCIeICTBUSIM IPUBOAUT HEPABHOMEPHOCTH JIe(opMarium
Ipu npokarke?

8 IlpuBeauTe MpUMEPHI TEXHOIOTHUECKHX IIPOIIECCOB, TE MPOSBIACTCS
BJIMSI-HUE TEOMETPUIECKUX (DAKTOPOB, IPUBOISIINX K HEPABHOMEPHOU
nepopMaIum.

9 IlpuBeauTe MPUMEPH! TEXHOJIOTHUECKHUX TIPOIIECCOB, T POSBIACTCS
BJIMsI-HUE KOHTAKTHBIX CUJI TPCHUS, IPUBOISAIINX K HEPABHOMEPHOIA
neopMaIum.

10 ITpuBenuTe mpuMepsbl 00pa3oBaHus 1e(HEKTOB B U3ICTHIX
BCJIC/ICTBHE HE-PaBHOMEPHOCTH JeopMariuii.




P4

Jlaboparopras
pabota 3 YcnoBue
MTOCTOSTHCTBA 00beMa
MeTaia u

K02 (pPULIHEHTHI
nedopManuu

OIIK-5-Y 1;0I1K-5-
Bl

Bomnpocs! s 3ammTs! paboTsl: 1 B gem 3axiouaercs ycnore
HOCTOSTHCTBA 00beMa Mpu 00paboTKe METaIIOB aBlIeHHEM?

2 Kakoe npaKkTHYeCKOe UCTIONh30BAHNE HAXOIUT YCIOBHE MTOCTOSTHCTBA
00b-ema?

3 [lepeuncante OCHOBHBIE MOKa3aTeIu Ae(opMaluu.

4 Yrto Takoe 00KaTHe MO BBICOTE M KOIDOUIIUESHT BHICOTHOTO 00KATHS?
5 ®uznueckuii CMBICI JorapupMuIecKux nedopmariiii?

6 Kaxk paccunTats creneHs AedopMaruu npu ocajgke?

7 Korza nedopmaiiy nojgoKUTeIbHbl, a KOra OTPHLATEIbHBI?

8 3anmmmTe 3aKOH IMOCTOSHCTBA Ae(hOPMUPYEMOro o0beMa.

9 3anmmmre ycIoBHE IIOCTOSHCTBA 00beMa depe3 KO PUITHEHTH
nedopMaru.

10 Yto Takoe CMENICHHBIH 00beM TpH JehopMaIuu?

P5

JlaGoparopras
pabota 4 3akoH
HAMMEHBIIETO
COIPOTHBIICHUS B
npoueccax OM/]

OIIK-5-Y1;0IIK-5-
B1

Bormpocsr st 3amuThl paboTsr: 1 B uem dusudeckas cymHocTs
MPUHINIIA HANMEHBIIETO COTPOTUBIICHHS?

2 Kakue ciieicTBHS BBITEKAIOT M3 NPHHIMIA HAUMEHBIIETO
COTPOTHUBIICHHSA?

3 Kakoe npakTHuecKoe IpUMEHEeHHEe HaXOIUT IPHHIIUIT HANMEHBIIIETO
COIPO-THUBJICHHS?

4 Ilpu cobIoneHNN KaKnX yCIOBHI MOXHO HAOMIONATh MIPOSIBIICHUE
MPUHINIIA HANMEHBIIETO COPOTHUBIICHHS?

5 Kaxyto poJts BEINTOJHSIOT CHJIBI BHEIITHETO TPEHHUS TIPH BBIIOIHEHUHT
JIAHHOIO OImbITa?

6 IlokaxxnuTe Ha PUCYHKE JIBIDKEHHE METaJlIa B OYare IIacTHIeCKON
nedopma-IHH IpH IPOKATKE TOJICTHIX TOJIOC.

7 Kax cB3aHO COIPOTHUBIICHUE IEPEMEIIEHHUIO X PACCTOSHUE YaCTHUIIBI
OT KOH-TYpa 3arOTOBKH?

8 IIpuBeanTe MPUMEPHI UCIIOIH30BAHUS TPUHIINIIA HANMEHBIIIETO
COIIPOTHBIICHHUS B TIPOIeccax 00paOdOTKH METAJUIOB JJABIICHUEM.

9 CopmynupyiiTe IPUHLIMI MUHUMYMa IIOJTHOM SHepruu nedopmanum.
10 M300pa3ure muHUY pazzaena 1yt 00pas3loB THIA MPU3M, UMEIOLINX
KBaJIpaT- HOE, IPSIMOYTOIBHOE W IIECTUYTOIBHOE CEUCHHUS.

P6

JlaGoparopras
pabota 5 YcnoBue
3axBaTa MeTajuia
BaJIKaMH

OIIK-5-Y1;0IIK-5-
B1

Bompocs! mis 3ammTs! pabdotst: 1 [lonsaTre yria 3axBaTa?

2 Kaxkue cuibl JeHCTBYIOT Ha METaJUI BO BPeMs IPOKATKU CO CTOPOHBI
BaJIKOB?

3 Kaxkas n3 cwi1, IefCTBYIONINX Ha METAJUT IPH MTPOKATKE, SBISIETCS
BTaJIKK-BAIOIIEH, a KaKas — BBITAIIKUBAIOIICH?

4 Kaxumu crioco6aMu MO>KHO yIyYIINTh 3aXBaT MeTaja Bajakamu?

5 Kak MOXHO yMEHBIINTH yroJ 3axpara?

6 Kakxum crioco0oM orpeessioT Ha MPaKTHKe MaKCHMAIBHBIH yToI
3axBarta’?

7 OnumuTe sIBJICHHE «CBEPXOOXKATHS.

P7

JlaboparopHast
pabota 6
OmnepexxeHue u
OTCTaBaHHE MPU
MIPOKATKE

OIIK-5-Y1;0IIK-5-
B1

Bormpockr st 3amuTh pabotsr: 1 Kakoe siBeHHE Ha3bIBAOT
onepexeHnem?

2 Kakoe siBeHHEe Ha3bIBAIOT OTCTaBaHUEM?

3 Uro Takoe HEHTpanbHOE ceueHUe?

4 Kakne (akTOphI BIUSIOT HA MTOJIOKEHHE HEHTPAIBHOTO CCUCHHUS B
ouare Jie-popMaruu pu mpokaTke?

5 Kak ympeHue BIusieT Ha BETUUHUHY ONEpexKeHus?

6 KaxkuM COOTHOLIEHUEM CBS3aHbl MEXIY COOO0 onepexeHue u
oTCTaBaHue?

7 IlpuBeauTe NpuMepsl IPAKTUUECKON 3HAUUMOCTH ONEPEKECHUS IIPU
MPO-KaTKe.

8 OmpenennuTs MaKCUMaITbHO BO3MOYKHOE 3HAYCHHE HEWTPAIIEHOTO yIia
JUTSE CBOOOTHOM TIPOKATKH.

9 Kak n3MeHHUTCs ONBITHASI BEIMYMHA ONEPEKEHUS IPH CMEILEHUH
KEPHOB C CepeIMHEI II0JIOCH Ha ee Kpait?

10 Kak onpenensior onepexeHue Ha npakTuke?




P8

Jlaboparopras
pabota 7
Uccnenosanue
YIIUPEHUs] MeTaJlia
P TIPOKATKE

OIIK-5-Y 1;0I1K-5-
Bl

Bomnpocs! ais 3ammuts! padotsl: 1 Kak 3anuceiBaetcst ypaBHeHHe
MOCTOSIHCTBA 00BbeMa?

2 Kakue Buabl ylupeHus py npokarke Bel 3HaeTe?

3 Kakue NpHUYUHEI BBI3BIBAIOT yIIHPEHHE?

4 SIpnsieTcst MM yIIMPEHUE XKeTaTeIbHBIM SBICHUEM C TOUKH 3pEHHS
KauecTBa MPOLYKIHMHU U 3G PeKTHBHOCTH Ipouecca?

5 Kaxwue (axTopsl BIHUSIOT Ha BEIMYNHY yITHPESHUS?

6 KakoBo BIMSHHE ITMPHUHBI IOJIOCH! HA YIIUPEHUE?

8 Kaxoe neiicTBre 0Ka3bIBalOT BHELIHUE 30HBI MONOCH HA yHIUPEeHHE?
7 OnumuTe BIUSHAES HCXOITHOTO PO 3aTOTOBKH HA BEJIMUNHY
YIIUPEHNUS MIPHU MPOKATKE IUPOKOTO JIHUCTA.

8 KakoBo BrnusiHIe K09 (UIHEHTa TPEHUS Ha BEIMUUHY YIIUPEHUS?
9 Kak BiusieT Ha BENIMYMHY YIIUPEHHs METaJlIa IIPU MPOKATKe AUaMETP
BaJIKOB?

P9

JlaGoparopHast
pabota 8 Bausuue
apameTpoB
nedopManuu Ha
COIIPOTHBIICHNE
MeTamia
IJIACTUYECKOU
nedopManuu

OIIK-5-Y1;0IIK-5-
Bl

Bompocs! mis 3ammTs! pabotsl: 1 Kakue cBoiicTBa MeTamta
OTIPENIEINISAIOT TEXHOIOTHUECKUI PEKUM UX 00pa-00TKHU JaBiIeHUEM?
2 Yro Takoe CONPOTUBIICHHUE IIACTHUCCKON nedopmanun?

3 Ot Kakux mapameTpoB AehopManni 3aBUCHT CONIPOTUBIICHNE
METaJUIoB Je-hopmannun?

4 Kakum 00pa3oM BIUSIIOT Ha CONIPOTUBIICHUE AedOpMalliu
TeMITepaTypa 1 CKOpoCcTh Aedopmaryn?

5 KakuMu MeTotaMy BO3MOXKHO OTIpEJIeNICHHE COMPOTHBIICHUS
METaJuIoB Je-hopManuu?

6 B yem 3akmouaeTcs CyIHOCTh rPa)MIEcKOro MEeToa s
OIpe/IeIIeHNs CO-IIPOTUBIICHUS Jiepopmartun?

7 B 1eM 3aKiIr04aeTcs CyIHOCTh HOMOTPaduIecKOro METOAa IS
onpeeneH s COPOTHBICHNUS AedopMarin?

8 B ueMm 3akimogaeTcs CynIHOCTh METOJa TEPMOMEXaHUIECKIX
K03((GHUIHUEHTOB JUTS OIPEIENICHNS COTPOTUBIICHAS IeopManim?
9 Kakue XuMHU4ecKHe 3JIEMEHThI B COCTaBE CTallU BIUAIOT Ha
CONPOTHUBJICHHE METAILIOB Jiepopmanmn?

10 KakoBbI 0cOOEHHOCTH pa3paboTKH pexuMa aedopMariy mpu
00paboTKke JaBIeHNEM CTaleil ¢ BBICOKIM CONPOTHUBICHHEM
nedopmaruu?

P10

JlaboparopHast
pabota 9
Ucnbiranue
METaJJIOB Ha
OJTHOOCHOE
pacTsuKeHHe

OIIK-5-Y 1;0IIK-5-
Bl

Bonpocs! s 3anmTe! padotsl: 1 Kakue o0pasibl HCIOIb3YIOT IS
UCTIBITAHUS Ha MEXaHUYECKHE XapaKTepu-cTuku cortacHo 'OCT1497-
847

2 Yto Ha3BIBAETCS JUATPAMMOI PaCTSXKEHUs, KaK OHA BHIUEPUUBAETCS U
€ KaKoi 1enbro?

3 Uro Ha3bIBa€TCA MPEIEIOM MPOMOPIUOHATEHOCTH?

4 Yro Ha3bIBaeTCA MPEEIIOM yIPYTroCTH?

5 Uro Ha3bIBaETCs MPENEIOM TeKyUuecTH?

6 Uro Ha3pIBaeTCs IUIOLAAKOM TeKyuecTn?

7 Uro Ha3pIBaeTCS MPEAEIOM IIPOYHOCTU?

8 HazoBuTe mapaMeTpsl, XapaKTepHU3yollre MIaCTUIHOCTh MaTepuaa.
9 Kak onpenenuTs napaMeTphl, XapaKTepU3yIOIIUE IaCTUYHOCTD
MaTepuana?

10 VI3 xakuX OCHOBHBIX 9acTe COCTOHUT HCHBITATeIbHAS MAIIHA?

11 Yro BausieT Ha MOTPELUIHOCTD OMPEAEIEHHS XapaKTePUCTUK
MPOYHOCTH U IUTACTHIHOCTH?

P11

JlaGoparopras
pabota 10
UcnbiTanue
METAJIJIOB Ha
OJHOOCHOE C)KaTHE

OIK-5-Y 1;0TTK-5-
Bl

Bompocsr aiist 3amuTel paboThL:

1 B 4eM COCTOUT OTAMYHNE MOBEACHUS IIACTUYHBIX U XPYIKHX
MaTepHaJIoB MPH UCIILITAHUAX HA CKAaTHE?

2 Kakue MeXaHU4eCKUe XapaKTePUCTUKU MOYKHO ONIPEICIIUTh U3
WCIIBITAHUH Ha CKaTHE IJIACTUYHBIX MaTepUajoB?

3 Yem oObscHseTCS O0ukooOpa3Has popMa cTaapHOro odpasua npu
cxatuu?

4 Kak HCKITIOUUTH BIMSHUE KOHTAKTHOTO TPEHUS Ha PE3YIIbTAThI
HCIBITAaHUHA Ha cxaTHe?

5 Kakue QpyHKIUHN UCTIONB3YIOTCS AT allllPOKCUMAIIH JHarpaMM
cxatus’?

6 B uem 3axitogaercs ruroresa eIuHON KpUBOn?

7 KakuMu npenMyIecTBaMu 1 HeI0CTaTKaMH 00JIafiaeT ocaika Kak
METO/I TIO-CTPOCHUS KPUBBIX YIIPOUHEHUs?

8 [ToyeMy mpu OJTHOOCHOM PACTSDKEHHH TUIACTHYHOCTh MaTepuasa
MEHBIIIE, YeM IPU OAHOOCHOM CKATUH?

5.3. OuneHo4HbIe MaTepuaJibl, HCNOJb3YyeMbI€ /IJIsl IK3aMEHa (6I/l.]'leT])I, TECThI H T.l'l.)




Dopmoii TPOMEKYTOUHOM aTTECTALUH 110 TUCHUIUIMHE ABISAETCS dK3aMEH.
DK3aMeH MOXKET IPOBOJHUTCS B YCTHOU (opMe 1o OriieTaM, BKITIOYAIOIINM TEOPETHYCCKUE BOIIPOCHL U 3a][a4H, OXBATHIBAIOIINE BCE
pazmensl Y], win B TeCTOBOU (OopMe TI0 TECTOBBIM 3aaHusM B cpeae LMS Moodle.

Huxe npencrasnen obpaser OuneTa 115 9K3aMeHa, IPOBOJUMOrO B YCTHOM (opme.

denepaabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BEICIIIETO 00pa30BaHH
HAILIMOHAJIbHBIN NUCCJIEJJOBATEJILCKUN TEXHOJIOTMYECKUM YHUBEPCUTET «MUCHC»
HoBotpowutikuit hunmman

Kadenpa MeTamypradecKix TEXHOJIOTHA U 000py TOBaHUS

BUJIET K OK3AMEHY Ne 0

JucrpmmHa: «OCHOBBI TEOPHH 00paOOTKH METAIUIOB TaBICHHEM»
Hanpasnenue: 22.03.02 «MeTtamtyprus»

IIpoduins: "O6paboTka MeTaIIOB JaBieHHEM"

®dopma 00y4deHHs: O9HAS

®dopma npoBeieHNS K3aMeHa: YCTHAS

1. ITonstue o Tenszope nepopmanuii. lllaposas gacTe u AeBUATOP TEH30pa AeopMaruii.

2. Yapyras aedopmarnms. 3akon ['yka.

3amaga. PaccunraTs K03 GUIMEHT TpeHHS IpH IpokaTke monockl u3 cranu 25XI'CA, Harperoit 1o Temneparypst 1100 0C, co
CKOpOCTBIO 3 M/C Ha CTaJbHBIX BaJKaX.

CocTtaBuir:

3aB. kadpenpoit MTuO
«_» 20 T

JuctaHimoHHo dKk3aMeH npoBoautcs B LMS Moodle.
O6pa3ser| 3agaHuii 715 9K3aMeHa, MPOBOANMOrO TUCTaHIIHOHHO B LMS Moodle:
1) Hanpspxerne (MeXxaHH9IECKOe) — 3TO:

0 OTHOIIICHNE HOPMAaJIbHOW CHIIBI K IIOMIA N MTOTIEPEYHOTO CEUeHHs 00pasia;
O OTHOLIEHNE KacaTeIbHOM CHIIBI K IJIOMIAAN MOMEPEYHOro CeYeHus: o0pasia;
O BHYTPEHHSISI TOBEPXHOCTHAS yJIeIbHAS CUJIa, IEHCTBYIOIAs HAa 3JIEMEHTAPHYIO IUIO-IAJIKy B OKPECTHOCTH TOYKH A U

3aBUCSAIIASA OT PACIIOJIOKEHHS TOUKH A U HANIPaBJICHUS HOPMaJH K IUIOLIAIKE WIN Mepa BHYTPEHHUX CUJI, BOSHUKAIOIIUX B T€JIE O],
BIIMSTHHEM BHEII-HUX BO3JACHCTBUI (HATPY30K, H3MEHEHUS TeMIIepaTypsl U Ap.).

2) Uro xapakTepusyeT JeBHaTop?

O n3MeHeHrne GOpMbI 1 00beMa dIIEMEHTa,;
O n3MeHeHre GOpMBI DJIEMEHTa;
0 HU3MCHEHHE 00beMa JIEMeHTa.

3) Kakas cxema HalpspKEHHOTO COCTOSHHS Pealu3yeTcs B IpoLecce MPOKaTKu?

0 BCECTOPOHHEEC CKATHUE,
O BCCCTOPOHHEEC PACTAXKCHHUC,
0 cXeMa C IBYMs HAIPSHKECHUSAMU CKATUA U OAHUM HAIIPSHYKECHUEM PACTSHKCHU .

4) Kakue BuIpI TPEHUSI B OCHOBHOM peallM3yeTcs B porieccax 00paboTKN METaJUIOB JlaBlIeHHEeM?
U CYX0€ U )KHUJIKOCTHOE,

U MOJIYCYXO€ M IOIYKHUIKOCTHOE;

U JKUJIKOCTHOE M IOJTY>KUIKOCTHOE.

5) Paznugator HepaBHOMEPHOCTH Je(hopMaIim.

0 IIMPUHE U JUTMHE T10JIOCH;

IO TOJIINHE TOJOCHI;

TI0 IIUPHUHE, TOIIIWHE U JJIHHE ITOJTOCHL.

Oood

6) Kakoii 3axoH Teopuu OM/] onuckIBaeT cleAyroliee SBICHHE: B CIOSIX, CTPEMSIIIXCS MOTYIUTh MAKCUMAaJIbHYIO BBITSKKY,
BO3HHKAIOT JIOTTOJHUTEIBHBIC COKUMAIONIHE HAMPSHKEHUS, a B CIIOSIX, CTPEMSIIUXCS MOyYUTh MUHHMATBHYFO BBITSKKY, BOSHUKAIOT
JIOTIOJTHUTENEHBIE PACTSATHBAIONINE HATIPSHKSHUS?

O 3aKOH HAMMEHBIIIETO COMPOTHUBIICHHS;
O 3aKOH JIOTOJHUTEIbHBIX HAIPSIKCHHH;
O 3aKOH I0I00H.

7) Kakoe nedopmupoBanne MeTasia Ha3bIBaOT XOIOIHBIM?

O nedopMHpOBaHUE TIPH KOMHATHOH TeMITepaType.

O nedopMHupoBaHUe, IPH KOTOPOM HE BO3HHUKAET Ae(OpMANMOHHOE YIIPOYHEHHUE.
O JneopMHUpOBaHUE NIPU TEMIEpaType HIXKE TEMIepaTypbl peKPUCTAIUIN3AIHH.




8) Kakue mokazaTesy IpHUMEHSFOTCS ISl OLCHKH IPHPOAHOMN ITACTUYHOCTH?
OTHOCHTEITFHOE YIUTHHEHUE U OTHOCHTEIIFHOE CY)KCHHE;
BEJIMYMHA TBEPAOCTH M0 BpHHHENI0, OTHOCUTENIBHOE YIIMHEHNE;
OTHOCHTEIIbHOE CY)KCHUE U BPEMEHHOE COIPOTHBIICHHE.

OoOod

5.4. MeTonuka olleHKH 0CBOEHMS AUCHUILUIMHBI (MoayJisi, npakTuku. HUP)

ITpu olieHKe pe3ysIbTaTOB 3aIIUThI OTYETOB MO Ja00PATOPHBIM paboTaM UCIIONB3YeTCsl OMHApHAst CHCTEMa, KOTopast
HpeIyCMaTpUBAET CIICIYIONINE PE3yIbTaThl U KPUTEPHH OLICHUBAHMS:

"3agTeHo", eCITH BEIITOTHEHBI BCE 3aaHUs J1a00paTOPHOH PabOTHI, CTYJIECHT OTBETHI HAa BCE KOHTPOIBHBIE BOIIPOCHL.

"He 3a4uTeHO0", €CIIU CTYACHT HE BBIIOJIHIII WX BBITOTHUI HETIPABIUIIBHO 3aJaHUs 1a00paTOpHOH pabOThl, CTyJeHT OTBETHI Ha
KOHTPOJIbHBIC BOIPOCHI C OMIMOKAaMU MIIM HE OTBETHII Ha KOHTPOJIEHBIE BOIIPOCHI.

B cucreme omeHKY 3HaHMI, yMEHHI M HABBIKOB MO pe3yIbTaTaM IIPOBEACHHS KOHTPOIBHBIX pabOT B MICEMEHHOH (hopme
UCTIONB3YIOTCS CIEAYIOMINE KPUTEPUH:

Ouenka "OTIMYHO" CTABUTCS 3 MOJTHOE OBJIA/ICHUE COZIEp)KaHUEM yUeOHOr0 MaTepraa, BIageHue OHATHHHEIM alapaToMm,
YMEHHE peIaTh MPaKTHIecKHe 3a1auH, JTIOTHIHOE H3JI0KEHHE OTBETA.

OrmeHka "XopomIo" CTaBUTCS, €CIU CTYJCHT MTOJTHO OCBOMII yueOHBII MaTepuall, BiIajeeT HOHATUITHEIM alnapaToM, OCO3HAHHO
NPUMEHSCT 3HAaHUS ISl PELICHUS IPaKTHYECKUX 3a/1a4, TPaMOTHO U3JIaraeT OTBET, HO COJepKaHue U (popMa OTBETa UMEIOT
HEKOTOpHIE HETOYHOCTH.

OmeHKa "yZOBIETBOPUTEIHHO" CTABUTCS, €CIIU CTYJCHT OOHAPYKUBAET 3HAHHE M IOHUMAaHNE OCHOBHBIX MOJIOXKEHUH yueOHOTo
Martepuana, HO U3J1araeT ero HeroJIHO, HeTIOCIe0BaTEeNbHO, AOMTyCKAaeT HETOYHOCTH B ONpeeNICHUE MOHATHUIl, B IPUMEHEHUU
3HAHWH [T peIleHNs IPAKTUYECKHX 3a/1a4.

OreHka "HEyJOBICTBOPUTENIHHO" CTABUTCS, €CIIM CTYICHT HMEET pa3po3HEHHbIE, 0ECCUCTEMHBIC 3HAHHA, HE YMEET BBIICIATh
TJIaBHOE M BTOPOCTENEHHOE, HOITYCKAET OMIMOKH B ONpe/elIeHHe MOHITHH, HCKaXKaeT UX CMBICT, OECIIOPSAI0YHO U HEYBEPEHHO
u3NaraeT MaTepHuai, He MOKET IPUMEHSTh 3HAHU 1JIs pELIeHHs] MPaKTUYEeCKUX 3aJ]ay; 3a TI0OJTHOE HE3HAHHUE M HETOHNMaHHe
yaeOHOro MaTepuaa.

Kpurepunu orieHKH OTBETOB Ha 3K3aMeHe, IPOBOANMOM B YCTHOIT (hopme:

Onenka «OTIHYHOY» CTaBUTCS, €CITH HA TEOPETUYECKHE BONPOCHI JaHbl PA3BEPHYTHIE OTBETHI, IPUBEAEHBI COOTBETCTBYIOLINE
CXEMBI, pICYHKH H T.1., IPaBIIIFHO pelieHa 3a1a4da. OO0yJaroniiicss XOpoIIo OpHeHTHPYETCS B MaTepHalle, BIageeT
TEepPMHHOJIOTHEH, MPUBOAUT IPUMEPEI, 00OCHOBBIBACT, AHATU3UPYET, BHICKA3bIBACT CBOIO TOUKY 3PEHUS MO aHATU3UPYEMBIM
SBJIEHHUSIM U IpoleccaM, MPaBUIIBHO MPUMEHSET MOyYEHHbIE 3HAHUS NIPU PEIIEHUHU TPAKTHUECKUX 3a1a4. OTBETHI U3IaraloTcs
CBOOOZIHO, YBEPEHHO 0€3 HCIIOIb30BaHMS JIMCTa YCTHOTO OMpOca.

OmeHka «X0poIIo» CTaBUTCS, €CIIH 00a TEOPETHIECKUX BOIIPOCA B LIEJIOM PACKPHITHI, HO M3JI0XKCHBI HE JOCTATOYHO MOJTHO. 3a1ada
pemreHa. JIn6o Ha TeopeTHUECKHE BOIMPOCHI AaHBI Pa3BEPHYThIE OTBETHI, HO JOMYIIEHBI OIIHOKH MTPU PELICHUH 3a1a4H.

OueHka «Y IOBIETBOPUTEIBHOY» CTABUTCS, €CIIN HA TEOPETHUYECKHE BOIPOCHI aHbI 00LIME HEToNHbIe 0TBeThl. O0yuaromuiics ciabo
OPHEHTHPYETCS B MaTepHaie, He MOXET pelaTh 3aa9l, He MOXET IIPUBECTH NIPUMeEp, He MOXKET aHAIIM3UPOBATE H 0OOCHOBHIBATS.
Omenka «HeynoBeTBOpHTEIFHO) CTaBUTCS, €CIH HE PEIlICHa 3a/1a4a U IIPaBUIIbHBII OTBET HE JaH HU HA OJUH BOIPOC.
OOyuatomuiicsi B MaTepuaie JUCHUIUINHBI IPAKTHYECKH HE OPHEHTUPYETCS, T.€. HE MOXKET JIaTh JlayKe OOIIMX CBEACHHH 110
BOIIPOCY.

Kpurepuu olieHKH KOHTPOJIBHBIX Pa0OT U OTBETOB Ha 9K3aMEHE, IIPOBOIMMBIX B IUCTAHIIMOHHON (opMe:
90 < IIpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IlponeHT BepHBIX OTBETOB < 90 - XOpOII0

60 < IIporeHT BepHBIX OTBETOB < 75 — yIOBIETBOPUTENEHO

ITpu omeHKe MOMAIIHETO 3aJaHUS UCIIONB3yeTCsl OMHApHAs CHCTEMa, KOTOopast peTyCMaTpHUBaeT CIEIYIOIIe Pe3yIbTaThl 1
KPUTEPUH OI[CHUBAHUS:

"3ayTeHo" - JIOMallIHee 3a/laHiE BHINMOJHEHO B yCTAaHOBIEHHBIN CPOK C UCMOIB30BAaHMEM PEKOMEHIALNH MperoiaBaTes;
NPaBUIIBHO BBINOJIHEH pacyeT BCEX apaMeTpoB MM JIOIMYIIEHO He OoJiee OTHOTO HEJJ0UeTa; C/IeNIaHbl BEIBOIBI;

"He 3a4TeHO0" - TOMAaITHee 3a/JaHNue He COOTBETCTBYET OOIBIIMHCTBY NMPEBIBIIEMBIX TPEOOBAHMI MIPETIOaBaTEIs; pAaCIETHI
HapaMeTpPOB MPOBEACHBI C IPYObIMHU OMIHOKAaMHK; OTCYTCTBYIOT BBEIBOJBI IO paboTe.

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. PexomeHayemast 1uTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue bubnnoreka WznarenscTBo, 1o
JI1.1 | b.B.KyuepsieB MexaHuKa CIUIONIHBIX CPE/I: M.: MUCuC, 1999
YaeOHHuK
JI1.2 | Konukos A.Il., Teopust 00pabOTKH METAIIIOB M.: U3a. Jom MUCHC, 2015
Pomannes b.A. JIaBIIeHUEM: YUeOHUK




ABTOpBI, COCTaBUTENN

3arnasue

Bbubauoreka

W3naTenbcTBO, rof,

J1.3

Kouncrantunos 1.J1.,
Cunensuukos C.b.

OCHOBBI TEXHOJIOTHIECKUX
Mpo1EeccoB 00paboOTKH
METaJUIOB JIABJICHUEM:
YueOHuk

KpacHosipck: CDVY, 2015

6.1.2. lono/IHUTe/IbHAS JUTEPATYypa

ABTOpLI, COCTaBUTCIIN

3arnasue

bubauoreka

I/ISI[aTeJ'ILCTBO, roa

2.1

Tl'onuapyk A.B.,
Ky3znenos E.B.,
Pomannes B.A.

Kpartkuii cnoBapb TEpMHHOB B
obracTi 00pabOTKU METAIIIIOB
JIABIICHUCM

M.: U3n. mom MUCuC, 2011

6.1.3. MeTtoguueckue pa3padoTKku

ABTOpBI, COCTaBUTCIIN

3arnaBue

Bubnnoreka

I/I3I[8.TCJ'IBCTBO, ronq

J13.1

Kynuuuna H.I'.

Teopwust 00pabOTKH METaILIOB
JlaBJIeHHEeM: J1abOpaTOpHbI
NPaKTUKYM AJIs CTYAEHTOB
HaIpaBJICHHs ITOJTOTOBKH
22.03.02 Meranyprus,
npomis - O6paboTka
METaJUIOB JJABICHUEM, BCEX
(hopm oOydeHHs

Hosotpounx: HO® HUTY
"MHCHUC", 2023

J13.2

Memmryposa H.I'.,
Yukwmes J[.H.,
Buprokosa O./1.

Vcrionp30BaHNe HHKEHEPHOTO
METO/Ia pacdyeTa KOHTAKTHBIX
HaIpsHKEHUH TIpU 0CcaJKe:
METOANYECKHE YKa3aHUs 10
BBITIOJTHEHHUIO JIOMAIIHETO
3aJJaHNs/KOHTPOJIBHON PabOTHI
no pucuumuinHam "Teopus
00paboOTKH METAIIOB
nasieHreM", "OCHOBBI TEOpUU
00paboTKH METAIIIOB
JlaBjieHHueM" Ui CTYAEHTOB,
o0yyJaronmxcs o
HaTpaBJICHUIO TOJATOTOBKH
22.03.02 Meramtyprus,
npodmis - O6paboTka
METAaJUIOB JaBJICHHEM, BCEX
(hopm oOyueHus

Hosotpounx: HO® HUTY
"MUCHUC", 2023

J13.3

Kynununa H.I'.

Pacuer ocHOBHBIX MOKa3aTenei
npoiiecca epopMaIiuu mpu
00paboTKe METAIIOB
JIABIICHUEM: METOAUICCKUEC
YKa3aHUs IS TPOBEICHUS
MPaKTUIECKUX 3aHATHH 110
nucuuiuinHaM « Teopust
00pabOTKH METAIIIIOB
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6.2. ITepevennb pecypcoB HH(POPMANHMOHHO-TEJIeKOMMYHHUKAMOHHOH ceTH « UHTepHET»

€|

KubepJlennnka

www.cyberleninka.ru

22

H® HUTY "MUCUC"

www.nf.misis.ru

33

Poccwuiickast HaydHast HIEKTPOHHAS OHOINOTEKa

www.elibrary.ru

24

HOb HUTY "MUCHUC"

www.elibrary.misis.ru

35

YHuBepcureTckas OHOIMOTeKa OHIANH

www.biblioclub.ru

6.3 IlepeyeHs NpOorpaMMHOro odecneyeHust

I1.1

WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2

Microsoft Office 2010 Russian Academic OPEN 1 License No Level




6.4. Hepeqem, I/IH(l)OpMaIIPIOHHl)IX CIIPABOYHBIX CUCTEM H HpO(l)eCCHOHa.]I])Hle 0a3 JAaHHBbIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE

Ayn. Hasnauenune Bug OcHaienue
212 VYuebnas  ayautopus s 3aHsThi | Jlek 1 wr. - Komnbrorep B cOope;
JIEKITUOHHOTO THTIA, MPAKTUICCKUX 1 mr. - Tlpoekrop Acer ¢ TOTOJIOYHBIM
3aHATUN kpemieaneM P 5206(3D) ;
I mr. - Okxpan Lumien Eco Picture 200x200
cM;
22 mr. - CTON CTyIeHYEeCKHil;
1 wrt. - IlpenonaBarenbckuil cTo;
44 . - Crym.
212 VYuebnas  ayautopus s 3aHsTwid | [Ip 1 mT. - Komnbrorep B cOope;
JIEKIITMOHHOTO THIIA, MIPaKTUYECKUX 1 mr. - Ilpoekrop Acer ¢ IOTOJIOYHBIM
3aHATUN kpemienneM P 5206(3D) ;
1 mt. - Dkxpan Lumien Eco Picture 200x200
cMm;
22 wit. - CTON CTYAEHYECKHH;
1 wr. - [IpenogaBaTenbCKuii CTOM;
44 mr. - Crymn.
215a VYuebnast  jabopaTopus "Oo6pabotka | JIad 1 mT. - MakeT pOKaTHOTO CTaHa;
METaJIOB JaBjieHHeM" 6 mrt. - CTON yUEeHUUECKUIA;
12 wt. - Cryn.
233 VYuebnas  naboparopuss  "Ilpuxnamnas | JIad 1 . - [Tpuntep HP Laser jet 6L;

Mmexannka" "Texnnyeckass MexaHuka'

1 mrr. - Kommetotep B cOope;

1 wr. - YcTaHoBKa JJis ONpe/ieleHHs TJIaBHBIX
HanpsOKEHU Tpu KPYYEHUH U COBMECTHOM
NEHCTBUY M3TH0a U KPYUCHNUS;

1 mr. - VYcraHoBka Uid ONpEIENICHUS
KPUTUYECKOH CHIJIBI JJIsl C)KAaTOro CTEPIKHS
0OJIBLION THOKOCTH;

1 mr. - VYcraHoBka [UId ONpEIENICHUs
JUHEHHBIX U YIIOBBIX  IEepeMeLICHUN
HOIEePEYHbIX CEeueHUH CTaTHYECKU

OIpeACTNMOI OaKH;

1 wr. - YcraHoBKa Ui OINpeneieHusT MOTyJIs
CABWIa PU KPy4EHUH;

I wT. - YcTaHoBKka Uil ONpeleneHus] MOy
CABUTa  TpPUH  KPYyYEHHH U  TJABHBIX
HanmpspKeHUH  OpU  KpY4YeHHH W IIpHU
COBMECTHOM JICHCTBUH U3rH0a U KpydeHHUs;

1 wmr. - VYcraHoBka UIg ONpEIENICHUs
OTIOPHBIX peaKIuii OaJoK;
1 wmwr. - VYcraHoBka uid ONpEeIeNICHUs

NporuOOB MPU KOCOM U3TUoe;
1 mr. - Yu-s1 mabop-st KpyTuibHo-pa3pbiBHAasI.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA

OcBoeHHE AUCUUIUINHBI TIPE/NOoaraeT Kak MpoBe/ICHUE TPaIMIMOHHBIX ayIUTOPHBIX 3aHATHH, TaK 1 pabOTy B 3JIEKTPOHHOI
uH(popmaronHo-obpaszosarensHoi cpene HUTY «MUCHC» (OUOC).

PexoMeHanuy 1o yCrenHoMy OCBOSHHIO Kypca B TPaJIUITMOHHON (opMe.

J1s1 yCTIeITHOTO YCBOCHHUS TEOPETHIECKOTO MaTepraa HeoOXOIMMO PETYIIIPHO MOCEIIATh JEKIIUH, IIEPEIUTHIBATE JICKIIMOHHBIH
MaTtepua, 3HaUUTeNbHOe BHUMAHHE YAENATh CAMOCTOATEIbHOMY U3YUIEHHUIO UCIUTLIHHBL

[IporpamMma ANCIUIUIMHEI BKJIFOYAET IPAKTHYECKHUE U Ta0OpaTOPHBIE 3aHATHS, BHITIOIHEHNE JOMAIITHETO 331aHHMI.

JlomarniHee 3a1aHue OTIMYAETCS 3HAYUTEIbHBIMH 3aTpaTaMH BpEMEHH 1 TpeOyeT OT CTyAeHTa 3HAHHH JISKIIHOHHOTO MaTepraia i
Gornbiroro BHUMaHus. B CBsI3H ¢ 9THM, IPU MITAHHPOBAHUY CBOCH CAMOCTOSITENBHOIM PabOTHI BaM CIIEAYET YIUTHIBATH, YTO IMPOIYCK
JIEKLIMOHHBIX 3aHATUI U HEBHUMATEJIbHOE OTHOILIEHUE K U3YyUYEHHUIO TTOCOOHH CYIECTBEHHO OCJIOAKHUT BBIMOTHEHHE JOMAITHETO

3aJlaHus.

IToaroToBka K BEITIOJIHEHUIO JOMAIITHETO 3aJaHUS 3aKII0YACTCS B N3YUCHUH COOTBETCTBYIOMINX METOANIECKIX YKa3aHUN U
CTaHAapTOB 10 oopMIeHuIo padboT. OhopMIIEHHOE B COOTBETCTBHHU CO CTaHAApTaMU JOMAIITHEe 3aJjaHue caeTcs Ha kKadeapy
MeTamtyprudecKix TEXHOJIOTHI 1 00opynoBaHus. [IpaBUIIbHO BBINOIHEHHOE 3aJaHHE CIUTACTCS 3a4TeHHbBIM. JloMalHee 3ajaHue,
BBITIOTHEHHOE HEBEPHO WITH UMEIOIIIEe 3aMEUaHusl, BO3BPAINACTCS CTYACHTY Ha I0pabOTKY.

JlabopatopHble pabOThI CBA3aHBI CO 3HAUUTENEHBIMH 3aTPaTaMH BPEMEHH, KPOME TOTO, TS UX MOITHOICHHOTO BBHITIOITHEHUS
TpeOyeTcs yyacTue B Hei HECKOJIBKMX CTYACHTOB. B CBSI3M ¢ 3TUM, IIPH IUIaHUPOBAHUHU CBOCH y4eOHOH pabOoThI BaM cienyer
YUHUTHIBATH, YTO HPOITYCK JIAOOPATOPHOTO 3aHATHUS CBSI3aH CO CIIOXKHOCTSIMH HX BBIITOJHEHHS.




IToaroToBka K BEIIOIHEHHUIO JAOOPATOPHON pabOTHI 3aKIIIOUAETCS B COCTABICHUH TEOPETUUECKOTO BBECHUS K 1a00paTOpHOH
pabore. [Tocne BeImoIHEHHS 1aOOpaTOpHOI paboThl ohopmisiercs oTyeT. PaboTa cunTaeTcst HOIHOCTBIO 3a4TEHHON 1OCIIE e¢
3aMMTHL. 3aMnTa Tab0paTOPHBIX PabOT IPOBOANTCS Ha JTaOOPATOPHBIX 3aHATHSIX.

YdacTue B IPaKTHYECKUX 3aHATUSAX TPEeOYeT OT CTYACHTOB BBICOKOH CTETICHH CAMOCTOSTEIFHOCTH U CIIOCOOCTBYET Ooitee
TIIyOOKOMY OCBOGHHIO TEOPETHUECKUX TOM0XKEHUH 1 UX MPAKTHYECKOTO UCTIOIb30BaHMUS.

IToaroroBka Kk 2K3aMeHy MO AUCLUILIMHE 3aKIIOYAETCA B U3yUYEHUH TEOPETHYECKOT0 MaTepuaa o KOHCIEKTaM JIEKIUH,
HCTOYHNKAM OCHOBHOM ¥ JIOTIOTHUTEIFHOM JINTEPATYPHI, BKIIIOUasi TEMBI CAMOCTOSTEIEHOTO U3y ICHHS.

PexoMeHaIum 1o 0CBOCHUIO TUCHUILUINHBI B AUCTAHIIMOHHON (opMme.

Y0061 3¢ PeKTHBHO UCTIONH30BaTh BO3MOKHOCTH DMIOC, a COOTBETCTBEHHO M YCIEIIHO OCBOMTH TUCIUIUINHY, HY>KHO:

1) 3aperucTpupoBathcs Ha Kypc. st 3TOT0 Hy»HO MEPeHTH MO CChUIKE, BBIABAEMOI COTPYTHUKAMH IeKaHATa UIN
npemnoaasareneM. JIOTMH U apoib COBIAAAET C JIOTMHOM U IaposieM oT JuuHoro kabunera HUTY MUCHUC;

2) 03HAKOMHUTBCS C COAEPKAHUEM Kypca, BOIIPOCAMHU TSl CAMOCTOSITENBHOM MOJATOTOBKH, YCIOBUSIMHU JIOMYCKa K aTTECTallHH,
(hopMoif TPOMEXYTOUHOI aTTecTaIuy (3a4eT/3K3aMeH), KPUTEPHSIMU OIIEHUBAHUSA | 1Ip.;

3) 3ax0/s B COOTBETCTBYIOIINE PA3/AeIIbl H3y4aTh ydeOHbIe MaTepHAabl, pa3MELICHHBIE [IPEroiaBaTesieM, B T.U. MOIb30BaThCA
JIUTEpaTypol, PEKOMEHJOBAaHHOM MTPENoAaBaTeNeM, IePEXo s MO CChIIKAM;

4) B pyOpuke "3amaHus" 03HAKOMUTBCS C COIEPKAHUEM 3aJIaHUs K IMICEMEHHOH padoTe, CpoKaMH cjadur, KpUTEPHUsAMHE OlleHKH. B
YCTaHOBJICHHBIC CPOKH BBITIOJIIHUTE paboTy(BI), MOATPY3HUTH 3/1€Ch K€ JUIS IIPOBEPKH. Y T0OHO Ha3bIBATH (haiist pabOTHI CIEIyIONIM
o0pa3om (Ha3BaHMeE IpeaMeTa (COKpaleHHo), rpynmna, @10, gara akryanuzauu (Ipu OBTOPHOM pasmereHnn)). Hampumep,
OcnoBsl Teopun OM/J]_MBanos .M. BMT-23 20.11.2025. Ecnu paboTa coAep >KUT pUCYHKH, HOPMYJIBI, TO C IETbIO COXPAHCHHUS
(hopMaTHpOBaHUS ee HyXKHO NOATpYkaTh B pdf popmare.

Pabora, moarpy»xaemas a1 HpOBEPKH, JOJIKHA!

- coiepKaTh BCE CTPYKTYpPHBIE JJIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHHE, OCHOBHYIO 4acTb, 3aKJIIOYEHUE, CIIUCOK HCTOUHHUKOB,
TPWIIOXKEHUS (TIpH HEOOXOANMOCTH);

- OBITH O()OpPMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

IIpenonaBarens B TeUeHHE YCTAaHOBIEHHOTO CpoKa (He 0osee AecsATH JHEH) mpoBepseT paboTy U pa3MeliaeT B KOMMEHTapUsIX K
3a1aHHIO PELICH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENILHBIE CTOPOHBI pabOThI, Tak 3aMmedaHus. [Ipy Hann4uu B pereH3nn
3aMeUYaHMH U PeKOMEHIAINH, Hy>)KHO BHECTH IIONPABKH B paboTy, IMOATPY3HUTH €€ 3aHOBO AJIS TOBTOPHOIT poBepkH. [Ipn sTom
Ba)KHO CIEJUTH 32 CPOKAMH, B TEUCHHUE KOTOPBIX JOIDKHO OBITH BBINOIHEHO 3a1aHue. [Ipu HapyIIeHHH CPOKOB, YKa3aHHBIX
HperoaBaTesieM BO3MOXKHOCTh MOATPY3HUTh PAOOTY OCTAaeTCsl, HO CHCTEMAa BHIBOJUT COOOIIECHNE O HapylIeHHH cpokoB. [1o
OKOHYaHUH CEMECTpa MOATPY3UTh pabOTy HE TOIYIHTCS;

5)B pyOpuke «TecTbl» MPONTH TECTOBBIE 3aJJaHNUs, OCBOMB COOTBETCTBYIOIINI MaTepHall;

6)B pyOpuke «OLEHKN» OTCIIEKHUBATH CBOIO yCIIEBAEMOCTb;

7)B pyOpuke «OOBsIBICHUS YUTATh OOBSBICHUS, pa3MelliaeMble IIPEroiaBaTeNeM, JaBaTb 00pPaTHYIO CBSI3b;

8)B pyOpuke «O0CyXkIeHHsS» CO31aBaTh 0OCYKICHHUS B yI4aCTBOBATh B HUX (00CYKIAIOTCsI OOIIHEe MOMEHTHI, BBI3BIBAIOIIHE
BOIIPOCHI y OOIBIIMHCTBA IPyIbl). JlaHHas pyOpHKa Takke MOXKET ObITh HCIOJIb30BaHA ATl B3aUMHOM IIPOBEPKH;

9)nposBIATH PEryIspHYIO aKTUBHOCTH Ha Kypce.

[TpenMymIecTBEHHO [Tl CHHXPOHHOTO B3aUMOJICHCTBISI MEXK/Ty yJaCTHHKaMH 00pa30BaTEIFHOTO IIPOIIecca MOCPEICTBOM CETH
«uTepHeT» ucnonb3yercs Microsoft Teams (MS Teams). UT0oOBI OMHOLIEHHO HCMIOIB30BATh €r0 BO3MOYKHOCTH HYKHO
yCTaHOBUTH npuiioxkenrne MS Teams Ha nepcoHanbHBIA KOMITBIOTEp U TenedoH. CTapocTaM HY>KHO co3fath rpynmny B MS Teams.
VYuacTtue B rpynime no3BOJNsET:

- CITymIaTh JIEKINH;

- paboTaTh Ha MPAKTHUECKUX 3aHATHAX;

- OBITB Ha CBS3M C IIpENoaBaTeNeM, 3aJaBasi eMy BOIPOCHI I OTBeyas Ha €ro BOIIPOCH! B 00IIEM 4aTe TpyHIbl B pabodee Bpems C
9.00 1o 17.00;

- OCYIIECTBIISTH COBMECTHYIO pabOTy Hax JOKyMeHTaMH (BKIamka «Daiisr).

IIpu npoBeieHUH 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (popMaTe HYKHO BCeraa paboTaTh C BKIIOUEHHOIN KaMepoil.
HckiroueHue — ecity nperoaaBartellb HOIPOCUT OTKIIOUUTE KaMepbl 1 MUKPOQOHBI B CBsA3H ¢ OosbInMu ToMexamu. Ha aBatapkax
JIOJDKHBI OBITH HCKITIOUNTEIBHO IEIOBEIE (OTO.

IIpu npoBeaeHNN TEKIIHOHHO-IIPAKTUIECKUX 3aHATUI BefeTCA 3alUCh. DTO JaeT BO3MOXKHOCTh IPOCMOTpA 3aHATHSA B CIIydae
HEBO3MO)KHOCTH IIPUCYTCTBHS Ha HEM MJIM IIPH HEOOXOIMMOCTH BHOBb OOPaTHUTCS K MaTepHaly ¥ 3aHOBO €TI0 IIPOCMOTPETb.




