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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM oty Ha 3acefaHuu kKadeapbl TexHomoruii 00paboTKH MaTepHaIOB

[IpoTtokonm oT 20 . Ne
3aB. kadenpoii A.b. Momep

Pabouas nmporpamma nepecMoTpeHa, oocyxkaeHa u ogodpena st peanmusanuu B 2023 - 2024
y4eOHOM oty Ha 3acefanuu kKadeapbl TexHomoruii 00paboTKH MaTepHaIOB

[IpoTrokonm oT 20 . Ne

3aB. kadeapoii A.b. Momep

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanuzarnuu B 2024 - 2025
y4eOHOM rofy Ha 3aceqanuu kadeapel TexHomoruit 00paboTKH MaTepHaioB

[Iporokom ot 20 . Ne
3aB. kadenpoii A.b. Mosiep

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM rofy Ha 3aceqanuu Kadeapel TexHomoruit 00paboTKH MaTepHaioB

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.b. Momep




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

LenssmMu ocBoeHust AUCHUILTUHBL « Teoprust 00pabOTKKU METalIoB JaBieHUEeM (J4acTb 1)»
SABIISTFOTCSL:

- 00yueHHe CTYACHTOB TEOPETUYECKHM OCHOBAM PALMOHAIBHOTO MMOCTPOCHUS, aHATN3a
TEXHOJIOTUYECKOM MOCJIe0BAaTEIbHOCTU B3aUMO/ICHCTBHS IIIACTUYECKH 00pabaThIBaEMOro Teja
¥ MHCTPYMEHTa B OCHOBHBIX Tporieccax 00paboTku MeTayuioB gasieHuem (OM/);

- (opMupoBaHue y CTyJIEHTOB OCHOB 3HAHUH 3aKOHOMEpPHOCTEHl U sBJIECHHUH,
conpoBoxaaronux mpoueccs OM/;

- YCBOGHME CTyJIEHTaMM THUIIOTE3, 3aKOHOB, TEOPUH /JIs ONpEAETICHUs HAIPSKEHHO-
1e(OpPMHUPOBAHHOTO COCTOSTHUS, KHHEMAaTHYECKUX M CHIIOBBIX XapaKTepUCTUK nporeccoB OM/L;

- oOpeTeHHME HABBIKOB M YMEHMS Ha OCHOBE IIOJYYEHHBIX 3HAaHUM ONUCHIBATH U
aHATM3UPOBATh HAINpPSHKEHHO-Ae(OPMUPOBAHHOE COCTOSIHUE, KHHEMAaTHYEeCKHE W CHIIOBBIC
XapaKTePUCTUKH B pa3IMYHbIX TEXHOJIOIHYeCcKHX npoueccax OM/I.

2 MecTo quCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOi POrpaMMbl

Hucuunnuna Teopust oO6paboTKM MeTauioB JaBieHHeM (4YacThbl) BXOAMT B 4YacTh
y4eOHOro 11aHa GOpMHUPYEMYIO yUaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIIEHUN 00pa30BaTeIbHOM
POTPaMMBIL.

JUis ~ w3ydeHus  JUCHUIUIMHBI ~ HEOOXOMuUMBI  3HaHUS  (YMCHHS,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YyUCHUS TUCIUILINH/ PAKTUK:

Marematuka

MarepuanoseeHue

dusnka

OCHOBBI MEXaHUKH IPOLIECCOB 0OPAOOTKU METAJIIOB JaBIIEHUEM

3HaHus (yMEHUs, BIAJICHUA), TOJIyYeHHbIE NPU U3YYEHUU AAHHOW JUCLUIUIMHBI OYIyT
H€06XOZ[I/IMBI AJI U3YUCHUA I[I/ICIII/IHJ'H/IH/HpaKTI/IK:

TexHoz0r1M NPOU3BOACTBA COPTOBOTO MIPOKATa

TexHoz0r1K NPOU3BOACTBA JTUCTOBOIO MPOKATA

MeTo bl OITUMHU3ALINHY MPOLIECCOB 00PAOOTKHU METAIIIOB 1aBJIEHUEM

TexHon0rus NpoU3BOACTBA THYTHIX MpoduIen

Teopust 00pabOTKK METAUIOB 1aBJICHUEM (Y4acTh2)

TexHonorus IMPpOn3BOACTBA METHU30B

3 Komnerenuun odyyaromerocs, opMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu st

B pesynbrare ocBoeHHMs IUCHUIUIMHBI (Monyins) «Teopuss oOpaOOTKM MeTayuioB
naByieHueM (4acTbl)» oOyuaromuiics JobKeH 001a1aTh CIISAYOIIMMU KOMIETEHIUAMHU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

[1K-4 CrnocoOeH omnpenensTb OpraHU3allMOHHBIE M TEXHUYECKHWE MEphl JIS BBITOJHEHUS
IIPOU3BOJCTBEHHBIX 33/IaHUN 110 BBITYCKY TOPAYEKATaHOI O MPOKATA

[1K-4.1 AHanmu3upyer  yCTpOMCTBO, COCTaB, Ha3HA4eHUE, KOHCTPYKTHBHBIE
0COOEHHOCTH, MPUHLIUI Pa0OThI, MPaBUJIa IKCIUTyaTallud U TEXHUYECKOTO
oOcimy>)kuBaHUsL O0OpYAOBaHUS, TPUOOPOB W MEXaHU3MOB IIexXa IO
IIPOU3BOJICTBY FOPAYEKATAHOrO ITPOKATA

[1K-4.2 BrisaBisieT kirodeBble IapamMeTpbl TEXHOJIOTHYECKHX MPOLECCOB YUACTKOB
Lexa 1o MPOU3BOACTBY IOpsYEKaTaHOIO MPOKATA, BIUAIOIIME HA Ka4eCTBO
TOTOBOM MPOJIYKIINH

[1K-4.3 OneHnBaeT NPOU3BOJCTBEHHYIO CUTYALIMIO B TEXHOJIOTMUYECKUX




OTIENEHMSX 1€Xa MO0 MPOU3BOACTBY TIOpPAYEKAaTAaHOIO  IIpOKara.
KoHTponmpyer kauecTBO  ropsdekaTaHOro IpoOKaTa Ha  CTagusax
TEXHOJIOTMYECKOI0 MPOLecca U TOTOBOU MPOIYKIIMU




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh AMCHIUILIIMHBI COCTAaBISIeT 6 3a4eTHhIX enuHUI] 216 akan. 4acoB, B TOM
qHUCIIe:
— KOHTaKTHas pabora —112,1 akax. yacos:
—aynutopHas — 108 akan. yacos;
— BHeayautopHas — 4,1 aka. yacos;
— caMmocTosTeabHas padboTa — 68,2 akaz. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHast 3 s
o | xoHTakTHAs pabota E = Dopma TeKyIIero
=
5 B aKaj. yacax o Bu KOHTPOJIS
Paszen/ Tema 3 (B axaz. vacax) == A y p Kon
S S ©|caMoCTOATENbHOM | yCIeBaeMOCTH U
JTACIUTUTAHBI 5 E s ., | KOMIIETeHIINH
&) g 5 padoThI MIPOMEKYTOUHOMH
Tlek. mab. | mpaxr. =9 aTTecTaluu
3aH. 3aH. | O &
1. Teoperudyeckue  OCHOBBI
00padoTKu METAJLIOB
CaMOCTOSITETTbHOE
U3yUYCHHE MK-4.1
1.1 Hanpsokerno- yHenr '
nedopMupoBaHHOE y1eGHOH 1 MpoBepKa
PMHP HaY4YHOU POBEp [K-4.2,
COCTOSIHUE MeTajla IpH 9 10/611 | 15,9 HTEDATY DAL HHIUBUTyaJIbHBIX
06paboTke METaJLIOB paTypsl, 3aaHui
MOJITOTOBKA K T1K-4.3
JaBJIeHUEM
MIPaKTHYECKOMY
3aHATHUIO
CaMOCTOATETbHOE
U3y4eHue
yueOHO#t 1
Hay4yHOU
Y TK-4.1,
JUTEPATYPHI, JTabopaTopHast
1.2 ®usuyeckas npupona MO/ITOTOBKA K pabota Nel,
N T1K-4.2,
TIACTHYECKOM 3 4 421 4/11 4 nabopaTopHO- MpoBepKa
nedopmaryn NPaKTHIECKOMY | HHIMBHAYAILHBIX | /4 o
3aHATHIO, 3aJaHuN '
BBIITOJIHCHHUEC
MIPaKTHYECKUX
pabort (peuieHue
3a/aa)
CaMOCTOATETbHOE
H3y4YCHUE
yHeur TK-4.1,
yueOHOH u
N KOHTPOJIbHAS
1.3 BHemHee TpeHHE H HAay4HOH
pabota Nel, T1K-4.2,
HEPaBHOMEPHOCTh 4 6/21 5/11 8 JUTEPATYPBI,
nedopmarym MOATOTOBKA K #abopatopHa
pabota Ne2 T1K-4.3
nabopaTopHo-
MIPaKTHYECKOMY
3aHATHIO




CaMOCTOSATECIIBHOC

H3y4YCHUE [K-4.1
y4e6HOi 1 -
Hay4HOU :
1.4 ®opmousmeHeHne u 6 6/11 o 7 SHTEpaTYpH, nabopartopuas  |I1K-4.2,
(hopmooOpazoBaHue HOMLOTORKA K pabota Ne3
X TK-4.3
nabopaTopHO-
MIPaKTHICCKOMY
3aHATHIO
CaMOCTOSTENBHOE
U3y4YCHUE [K-4.1
y4e6HOi 1 -
HayaHOM KOHTPOJIBHASI
1.5 CaoiicTBoOOpazoBanue 6 6/11 N 8 SHTEpaTypH! pabora No2, [K-4.2,
U CBOHCTBOM3MEHEHHE HONNOTORKA 1’< JTabopaTopHas
4 pabota Ne4 [K-4.3
nabopaTopHO-
MIPaKTHIECKOMY
3aHATHIO
CaMOCTOSTEIBEHOE
U3yUCHUE
y4eOHOH U CeMHUHap-
16 Amnanuruueckue U ——— HCKyCons,
SKCIIEPUMEHTAJIbHBIE IK-4.1,
METOBL P JIUTEPATyPHI, JTabopartopHas
o (I)OZ[MI/I © Hr;( n J— MOJITOTOBKA K pabota Ne5,6 K-4.2
i p Hal;l};ﬂ;?eﬁnﬁy s 7 | 14/411 | 14/8,81 | 25,3 | nabopaTopHO- MpOBEpKa -
nporeccax OMIL, MPAKTHIECKOMY | MEAMBHAYAIBHBIX [0 ) o
T 18CTHIHOCTS M 3aHSATHIO, 3aIaHuid,
A3DVILICHIe BBITIOJTHEHUE KOHTPOJIBHASI
paspy IPaKTUYECKUX pabora Ne3
pabot (perieHue
3a/1a4)
Hroro no pazgeny 36 |36/101(36/18,811| 68,2
Hroro 3a cemectp 36 |36/10M1|36/18,81] 68,2 SK3aMeH
IK-4.1,
IK-4.2
HToro mo AUCIHUTLTHHE 36 [36/10U1 36/;18'8 68,2 JK3aMeH '

IK-4.3




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

C menpio peanu3aiy KOMIIETEHTHOCTHOTO ITOAX0/1a, 8 Tak:ke (OpMUPOBAHUS U PA3BUTHUS
PO)eCCHOHAIBHBIX HABBIKOB OOYYAIONTUXCS PEATM3YIOTCS CIICAYIONIUE CPEACTBA, CIIOCOOBI U
OpraHU3aIMOHHBIC MEPOIIPUSTHUS:

- U3y4YEHHE TEOPETUYECKOr0 MaTepuasa AUCUUIUIMHBI Ha JEKIUSAX C UCHOJb30BAHUEM
KOMITbIOTEPHBIX TEXHOJIOTHIA;

- CaMOCTOATEJIbHOE HW3y4YEHUE TEOPETUYECKOT0  MaTepuaja JUCIHUIUIMHBL ¢
UCTIOJIb30BAaHUEM METOAMYECKHX Pa3pabdOTOK, CIIeUaIbHON Y4eOHON U HayYHOU JIUTEPaTyphl,

- (QopMupoBanue u pa3BUTHE MPOPECCHOHAIBHBIX HABBIKOB OOyYarONIUXCs Ha
MPaKTUYECKUX 3aHATUSIX.

B uznoxeHun JEKIMOHHOIO MaTepuajga W IpU MPOBEACHUM MPAKTUYECKUX 3aHSATHUN
MPEIOJIaraeTCs MePexo]] OT PENPOTyKTUBHBIX METOJIOB OOYYCHHS] K YaCTUYHO-TIOUCKOBBIM U
HCCIIEIOBATEIIbCKUM METO/1aM, Pa3BUBAIOIIMM JIOTUYECKOE, TEOPETUYECKOE MBIIUICHUE, YMEHHUE
apryMEHTHPOBATh M OTCTaWBaTh COOCTBEHHOE MOHMMaHME Bompoca. C ATOH MEeTbl0 BO3MOXKHO
HCITOJIb30BAHHUE METOJIOB 3BPUCTHYCCKUX BOIIPOCOB M OPIMHCTOPMUHTA (MO3TOBOM aTaKH).

CamocrositenbHass paboTa CTYJEHTOB JOJKHA OBITh HAlpaBlIieHa Ha 3aKPETUICHHE
TEOPETHYECKOr0 MaTepuasa, U3JIOKEHHOTO MperogaBaTeieM, Ha TPOpadOTKy TEM, OTBEICHHBIX
Ha CaMOCTOSITEJIbHOE U3yU€HHUE, Ha ITOATOTOBKY K JIA0OPATOPHBIM 3aHSTUSM, TOJATOTOBKY K HTOTO-
BOI1 aTTECTaIHNH.

B xone 3ansaTil mpeamnonaraeTcs UCIojib30BaHUE KOMIUIEKCAa MHHOBAIIMOHHBIX METOIOB
AKTHBHOTO O0YYCHHS CTYJICHTOB, BKJIIOUYAIOIIETO B ceOs:

- co3laHue TMpOOJEMHBIX CUTyalluid C TOKa3aTeIbHBIM pEHICHUEM MPOOJIEMBI
MperoiaBaTesiemM;

- CaMOCTOATEJIbHYIO IIOMCKOBYIO JESTEIbHOCTh B PEUIEHUM Y4EeOHBIX MpoOseM,
HaIpaBJIsIEMYIO0 MIPENoiaBaTesieM;

- CAMOCTOSITEIIbHOE pellIeHrE POOJIeM CTYIEHTaMH MTOI KOHTPOJIEM MPETroAaBaTes;

-MCIOJIb30BAaHUE TEXHOJIOTUU IIPOEKTHOTO 00YUYEHHUS C OpraHu3aluei 00pa3oBaTeIbHOTO
Mpolecca B COOTBETCTBUH C aJITOPUTMOM MOITAMTHOTO PElIeHuUs MPoOIeMHOMN 3a/1a4H.

Peanuzamusi MHHOBAIIMOHHBIX METOJOB OOyYE€HHMs] BO3MOXKHA C HCIOJIb30BAaHHEM
CJEYIOIIUX PUEMOB:

- UHCTPYKTQX CTYJCHTOB MO COCTaBIEHUIO TAaOJUIl, cXeM, rpad)uKOB C MPOBEICHUEM
MOCJIETYIOLIEro UX aHAIN3a;

- IpUMEHEHUE PEKOMEHIAIMH 110 COCTABICHUIO TE3UCOB M KOHCIIEKTOB 10 TPOYUTAHHOMY
MaTepHay;

- packKphITHE IMpernojaaBaTesieM MPUYMH U XapaKTepa Heyaad, BCTPEUYAIOIIUXCSA TPU
pelieHuu npooiem;

- IGMOHCTpAIIHSI aJTbTEPHATUBHBIX TIOJIX0/I0B K PEIICHUIO0 KOHKPETHOM MPOOIIEMBI;

- QHAJIM3 TIOJYYEHHBIX PE3YJIbTATOB U OTHICKAHWE TPAHULl X IPUMEHUMOCTH;

- UCTIOJIb30BaHUE 3aJJaHUH JIJISl CAMOCTOSITETFHON PabOThI C U30BITOYHBIMU TAHHBIMH.

Kpowme Toro, B mpoiiecce 00ydeHusI JEKIIUN MPOXOIAT KaK B TPAIUIIMOHHOM popme, Tak 1
B (hopMe NeKInii-KOHCYIbTAIUH, T/Ie TEOPETUUECKHUI MaTepHall 3apaHee BBIAETCS CTYICHTaM ISt
CaMOCTOSITENILHOTO W3YYEHHUS, JUIsl TIOJATOTOBKU BOMPOCOB JIEKTOpY. Takum oOpa3om, JEKIus
MIPOXOMT TIO TUITY BOITPOCHI-OTBETHI-TUCKYCCHS.

Hcnone3yrores  Takke  WHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE  00pa3oBaTebHbIC
TEXHOJIOTHH, TaKUE KaK JICKIUS-BU3yaln3aIiusa. B Xoe 3Toi JISKIMN M3JI0KEHUE COACPIKAHUS
CONPOBOXAAETCS MPE3CHTALUEH.

JleKIMOHHBIN MaTepHua 3aKPEIUISETCS B X0/1€ MPAKTHYECKUX WIIA TAOOPAaTOPHBIX padoT,
Ha KOTOPBIX BBIMOJIHSAIOTCS IPYNIOBbIE MU MHAUBUAYATbHBIE 33JJaHUs 110 TpoiaeHHOoM Teme. [Ipu
MIPOBEICHUH TAaKUX 3aHATHI UCITOJIB3YETCS METOJ] KOHTEKCTHOTO



OOy4YeHHUsI, KOTOPBIM  IO3BOJISCT YCBOUTh MaTe€pHall IyTEM BBIABICHUS CBS3CH MEXKIY
KOHerTHBIM 3HAHUEM U €T0 HpI/IMeHeHI/IeM.

B KkavecTBe HMHTEPAKTHBHBIX METOJOB  MCIOJB3YyeTCS  y4eOHas  JUCKYCCHS,
MPEJICTaBIISIIOIIAst CO00M Oecey, B X0/1e KOTOPOU MPOUCXOIUT 0OMEH B3TJISAaMH IO KOHKPETHOMN
npoOsieMe. JIaHHBIH METOJI HMCIIONB3YeTCs INMpU COOeCeOBaHUAX IO OOCYKICHHIO HTOTOB
BBITIOJTHEHUS 1a00paTOPHBIX padoT.

Tak ke UCITOJIb3YeTCsl CEeMUHAP-TUCKYCCHS 10 3apaHee TOTOTOBICHHBIM TEMaM.

CaMocrosiTenpbHasi paboTa CTYACHTOB CTHMYJIHPYET CTYJIEHTOB K CaMOCTOSTEIhHON
popaboTKe TEM B MPOIECCE BBINOJHCHUS KOHTPOJIBHOM pabOThI, B MPOIECCE MOATOTOBKH K
J1a00NAaTOPHBIM DA0OTaM M UTOTOBOM aTTECTAIIUU.

6 YueOHO-MeTOAUUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOH PadoThl 00y4Yaroumuxcst
IIpencraBneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTaluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas JIUTEpaTYypa:

1. Tyaynos, C. A. Teopusi 00paboTKH MeTaUIOB AaBieHHeM . Kypc nekiuii / C. A.
Tynynos, H I'. Hlemmryposa, O. H. Tynynos ; MI'TY, kadp. OM/. - Maruautoropck, 2010. - 175
c. Wi, rpad., CXEMBI, TaomI. - URL.:
https: //maqtu informsystema.ru/uploader/fileUpload?name=308.pdf&show=dcatalogues/1/1068
341/308.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooOBeKT. - TEKCT : 3JCKTPOHHBIHA.
- ImeeTcst neyaTHbIN aHAJIOT.

2. Pymsuues, M. M. O6paboTka MeTalJIOB JaBICHUEM M XapaKTEPUCTHKU KauecTBa
npoaykuuu : yaeonoe nocodue / M. U. Pymsnnes, H. M. Jlokotynuna, A. b. Momnep ; MI'TYV. -
Maruutoropek : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ turyi. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/112
3849/1394.pdf&view=true (mata obpamenus: 25.09.2020). - MakpooObeKT. - TeKCT : 3eKTPOH-
HBIi. - CBefieHus ocTynHbl Takke Ha CD-ROM.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. Jlokotrynuna, H. M. OcHOBBI T€OpHUH U TEXHOJOTUU MPOLIECCOB 00PabOTKU METAIJIOB
nasieHueM : yueoHnoe mocobue / H. M. Jlokotynuna ; MI'TY. - Marautoropck : MI'TY, 2015. - 1
snektpoH. ont. jguck (CD-ROM). - 3Barm. ¢ Turyn.  o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/112
3539/1314.pdf&view=true (mata obpamenus: 25.09.2020). - MakpooObeKT. - TeKCT : AIeKTPOH-
HBIi. - CBeZieHus JocTynHbI Takke Ha CD-ROM.

2. loporoou, B. I'. Teoperndaeckue 0CHOBBI 00paOOTKH METAIIIIOB JaBJICHUEM | yaeOHOe
nocobue / B. I'. loporooun, A. I'. Kopuynos, K. I'. [IuoBapoBa ; MI'TY. - MarauToropck :
MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/112
3930/1415.pdf&view=true (nara obparienus: 25.09.2020). - MakpooObeKT. - TeKCT : 3JeKTpOH-
HBIH. - CBenenns noctymnHsl Takke Ha CD-ROM.

3.Komnukos, A. I1. Teopust 00paboTku MeTayuioB nasieHueM : yaeOonuk / A. I1. Komukos,
b. A. Pomannes. — Mocksa : MUCHC, 2015. — 451 ¢c. — ISBN 978-5-87623-887-0. — Tekcr :
anekTpoHnusli /[ JlaHp : ANIEKTPOHHO-OMOMMoTeynass  cucrema. —  URL:
https://e.lanbook.com/book/116979 (mata obparienus:: 02.11.2020). — Pexum nmoctyma: st
aBTO-pU3. IOJIb30BaTENEH.

4. [llemmryposa, H. I'. O6paboTka meTaioB naBieHreM (00mui Kype) | yaeOHoe



https://magtu.informsystema.ru/uploader/fileUpload?name=308.pdf&show=dcatalogues/1/1068341/308.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=308.pdf&show=dcatalogues/1/1068341/308.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123539/1314.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1314.pdf&show=dcatalogues/1/1123539/1314.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/1415.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1415.pdf&show=dcatalogues/1/1123930/1415.pdf&view=true
https://e.lanbook.com/book/116979

nocobue / H. T'. lemmyposa, /1. O. [TycroBoiitos ; MI'TVY. - Marautoropck, 2013. - 142 ¢. : .,
CXEMBI, Ta0II. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/1107
823/618.pdf&view=true (mara oopamierus: 25.09.2020). - MakpooObeKT. - TEKCT : 3JCKTPOHHBIH.
- ISBN 978-5-9967-0381-4. - IMeeTcs mevyaTHBINA aHAJIOT.

B) MeToan4yeckue yKazaHusi:

1. Jlokorynuna, H. M. Teopust 00pabOTKM MeTayuIOB naBiicHHeM | mpaktukym / H. M.
JloxotyHnuna ; Marauroropckuii roc. Texuudeckuii yH-T um. I'. . HocoBa. - MarauToropck :
MITY wum. I U. Hocoma, 2019. - 1 CD-ROM. - 3arn. c turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4022.pdf&show=dcatalogues/1/153
2670/4022.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekt. - Tekcr
3JIEKTPOHHBIN. - CBeieHust 1ocTyIHbI Takke Ha CD-ROM.

2. lemmypoBa, H. I'. Kinaccudukanuss kak METOJ MOUCKA TEXHUYECKOTO PEIICHUSI.
Pacuer nmaBieHHs MeTajla Ha MHCTPYMeHT B mporieccax OMJI : yue6Hoe mocobue / H. T.
[emuryposa, C. A. Jleannosckuii, M. M. Jlor¢ppaxmanosa ; MI'TY. - Marauroropck : MI'TY,
2013. - 1 AJICKTPOH. OIIT. JIUCK. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalogues/1/112
1209/1171.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBeaeHus noctynuel Takke Ha CD-ROM.

3. llemmypora H.I'., Yukumer J[.H. Mcronp3oBaHne MHKEHEPHOTO METOJIa pacyuera
KOHTAKTHBIX HalpspKeHUH npu ocaake: Mertoauu. ykas. — Maruutoropek: 'OY BIIO MI'TY,
2008.—-36 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanwue I10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 SecepoaHo
Professional
7Zip ¢B0001HO pacupocTpansgeMmoe 110 0ecCcpoYHO
STATISTICA B.6 K-139-08 ot 22.12.2008 0eCCpPOUHO

DNEeKTPOHHBIE MIaKaThI
1o Kypcy «MamvHbl 1

TexHousorust oopadorku (K-227-12 ot 11.09.2012 6eccpodHo
MaTepUaioB
TaBIICHUEM»
Deform3D Nel73 ot 20.12.2007 0eccpPOUHO
Abaqus Student Edition |cBo6oaHo pactpoctpansemoe [10 OeccpodHo
QForm J1-681-19 o1 12.07.2019 0eccpPOUHO

FAR Manager ¢B000HO pacapocTpansgeMmoe I10 0eccpoYHO



https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/1107823/618.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=618.pdf&show=dcatalogues/1/1107823/618.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4022.pdf&show=dcatalogues/1/1532670/4022.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4022.pdf&show=dcatalogues/1/1532670/4022.pdf&view=true
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IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALNMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CcrlIKka

MexayHapoaHas 6a3a CripaBOYHBIX W3IaHHUH 11O
BCeM oTpacisaM 3Hanui SpringerReference

http://www.springer.com/references

MexnayHapoaHass ~ 0a3a  MOJIHOTEKCTOBBIX
KypHai0B Springer Journals

http://link.springer.com/

MexyHapoaHas pedepatuBHas u
MOJIHOTEKCTOBAsE CHpaBOYHasi 0a3a JIaHHBIX
HAYYHBIX U3/1aHUN «SCOPUS»

http://scopus.com

Mex xyHapoaHast HAayKOMETPHUYECKast
pedepaTuBHas U MOJHOTEKCTOBAs 6a3a JaHHBIX
HayuHbIX u3anuii «\Web of sciencey»

http://webofscience.com

DneKTpoHHBIE pecypchl Onbmuorek MI'TY um.
I''". HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

Poccuiickass ['ocymapcTBeHHass OuOIMOTEKA.
Karanoru

https://www.rsl.ru/ru/4readers/catalogques/

@denepanbHOE TOCYIAapCTBEHHOE OHOIKETHOE
yUYpexKICHUE «DenepanbHbIi UHCTUTYT
POMBIIIJICHHON COOCTBEHHOCTI

URL: http://www1.fips.ru/

Nudopmanmonnas cucremMa - EguHoe OKHO
JoCTyTa K ”HPOPMAITMOHHBIM pecypcam

URL: http://window.edu.ru/

IMTouckosas cuctema Akanemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

HanmonaneHas UH(POPMAaIOHHO-
aHaJIUTUYECKasd cucTeMa — POCCHICKUN UHAEKC
Hay4Horo uutuposanus (PHHILI)

URL: https://elibrary.ru/project risc.asp

SHCKTpOHHaH 6838. HepI/IO,[[I/I‘IeCKI/IX I/I3I[aHI/II71
East View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'ILHO-TGXHI/ILICCKOG o0OecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:
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MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMHU CPEICTBAMU OOYUYCHHS, CIY)KAlUIUMH JUIl MPEICTABICHHUS Yy4eOHOMH
uHpopManuu OOJIBIION ayAUTOPUM: MYJBTUMEIUNHBIMU CPEJCTBA XPAaHEHMs, NepeAayd U
npecTaBiIeHus y1eOHOH nH(pOpMaInu;

- CIELMAIN3UPOBAHHON MEOEIbIO.

2. YuebHas ayuTOpHs Ul POBEACHHS TabopaTOpHbIX 3aHATHH «Jlaboparopus OM/»
OCHallleHa J1a00opaTOpHbIM 000PYOBaHUEM:

- IpoKaTHbIN cTal «/YO»;

- IPECChI I'MJIPABINYECKUE;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayJuTopus Ui NpOBEICHHS IPAKTUYECKUX 3aHATHI OCHAIllEHA:

- TEXHUYECKHMMH CPEICTBAMU OOYUYCHHS, CIY)KallUMH JUIS MPEICTABICHHUS Yy4eOHOMH
uHpopMauuu OOJIBIION ayAUTOPUM: MYJBTUMEIUNHBIMU CpEJICTBA XPaHEHMs, NepeAayd U
npezcTaBieHus yueOHoi nHpopManuu;

- CHIeMaIn3UPOBaHHON MeOebIo.

4. YuebHas ayIMTOpUS IS BHIIOJTHEHHS KYPCOBBIX MIPOEKTOB (paboT) OcHaIleHa:

- KOMITBIOTEPHOI TexHHKO# ¢ makeTrom MS Office, ¢ noakimouenuem k cetu «THTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. YuebOHas ayquTopus AJs TPYIIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJbTALUH, TEKYILEro
KOHTPOJIS ¥ TPOMEKYTOUYHOM aTTECTallMy OCHAIICHA!

- KOMITBIOTEpHOM TexHHKoii ¢ maketom MS Office, ¢ monkirouenuem k cetn «MHTEpHET»
U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIbIO.

6. [Tomenienue a1 CaMOCTOSATETHPHON paOOThI OCHAIICHO:

- KOMITBIOTepHOI TexHHKoii ¢ maketom MS Office, ¢ monkirouenuem k cetn «MTHTEpHET»
U C TOCTYTIOM B AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCHTETA,

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

7. llomemenue Ui XpaHeHUS M NPODUIAKTUYECKOrO OOCTYyXHBaHUS Y4eOHOTO
000py/10BaHHUs OCHALIIEHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaXKaMHt JJIs XpaHEHUsI yueOHOTro 000py10BaHMS;

-MHCTPYMEHTaMH JJIsl pEMOHTa y4eOHOro 000pyA0BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIIMY H MaTEPUAIIOB.



Ipuioxkenne 1

YuyeOGHO-MeToAnYEeCKOe O0ecreueHue CaMOCTOATEIbHOM PA0OTHI
o0yuaromuxca

AynuTOpHas CcaMOCTOATENbHAas padoTa CTYACHTOB Ha MPAKTUYECKUX M JIAOOPaTOPHBIX
3aHATHAX OCYIIECTBISETCS MO/ KOHTPOJIEM IIPETIOIAaBaTeNs B BUJIE PEIICHU 33124 1 00CY KACHUS
pe3yJIbTaTOB, MOJYYSHHBIX B MOATPYIIAX MPHU BHIIOJHEHNUH JIAOOPATOPHBIX padoT.

BueaynuTtopHas camocTosiTenbpHas paboTa CTyICHTOB OCYIIECTBISIECTCS B BUAE TIOATOTOBKU
K J1abOpaTOpHBIM M TPAKTUYECKUM 3aHATUSAM, MOJATOTOBKE K CEMHUHApY-IUCKYCCHH,
KOHCIEKTHPOBAHUS C MPOPAOOTKOM JICKIIMOHHOTO MaTepualia, BHIOJIHEHHUS WHAWBUIYaJIbHBIX
3aJJaHHii ¢ KOHCYJbTAlUsAMH MPETMOAaBATEIIS.

Ilepeuens nabopamopnvix pabom no oucyuniune

HHCTpyKTaX 10 TeXHUKE Oe30macHoCTH B taboparopun OM/I.

No 1. 3akoH HauMEHBILIErO0 CONPOTUBIICHHUS.

O3HaKkOMJIEHHE C TPOSBICHUEM 3aKOHA HAMMEHBIIEro COMPOTHBICHHS W TPABUIOM
HauMEHbIIEro mepuMerpa. M3ydyeHue COOTHOUICHHS MEXAYy MPOAOJbHOW M MOMEePEeYHOMN
neGopManusaMu IPH Pa3IMYHBIX BUIAX 00paOOTKH METAIJIOB JaBlIiCHHEM (OCa/IKe, IPOKATKE).

Ne 2. HepaBHOMEpPHOCTH J1ehopMaliiy U MPOKATKeE.

W3yueHne 3aKOHOMEPHOCTH paclpenesieHuss nedopManuii Npud TPOKATKE; BIUSHHS
napaMeTpoB HECOOTBETCTBHS (DOPMBI MHCTPYMEHTA U 1ehOPMUPYEMOT0 TEJIa Ha BETUUMUHY U 3HAK
JIOTIOJTHUTEIILHBIX HANPSHKEHUH B Ka4eCTBO MPOKATa.

Ne 3. YcnoBue nocrossHCTBa 00beMa M KOG GUIMEHTHI AehOpMaIIiu.

VYcioBue mOCTOSHCTBa 00BEMa IMO3BOJISIET CBsI3aTh pa3Mepbl Teila [0 U IOCHe
IIacTUYeCKOr aedopMmanii M YCTaHOBUTH psii 3aBUCUMOCTEH Mexay koddduumrenramu
negopmanuii, XapakTepru3yoIIUMU CTeNeHb (POPMOU3MEHEHUSI.

Ne 4 TIpeccoBanme mOpPOIIKOBBIX MaTepHaiioB. MccnenoBanne npeccyeMocTH.

W3yueHne yIIOTHAEMOCTH METANIMUYECKUX IOPOIIKOB Kak OJHOW U3 OCHOBHBIX
XapaKTePUCTHK TpeccyeMocTH. OmpeneneHne TaBIeHUS TPECCOBAaHUS B 3aBUCHMOCTH OT
MaTepHaia MOpOoIIKa, OTHOCUTEIbHON IUIOTHOCTU M TEXHOJOTHMUYECKUX IapaMeTpoB Mpoliecca
IPECCOBaHUSI.

Ne 5. Tpenue npu 06paboTKe METAJIOB 1aBJICHUEM.

W3yuenne BIUSHAS YCIOBHI TPEHUS HA KOHTAKTHOW MTOBEPXHOCTH Ha M3MEHEHHE (DOPMBI
neGopMHUpPYEMOro Tella U Ha BEIMYUHY KO3 UIIMEHTa TPEHHUS.

Ne6 IpeccoBanue metania.

N3yuenne mpomecca mpeccoBaHUs MeTaula. MccnenoBaHue BIMSHHUA —CTENEHH
negopManuy Ha yCHUITHE IPECCOBaHUSI.

Temamuka npakmu4ecKux 3aHAMUL nO 0ucuunfume

1. OmpeneneHrie OCHOBHBIX ITapaMETPOB MPOIIECCa CKOIBKEHUS B PEIIETKAaX pPa3IUuYHOro THIA.

2. OmnpeneneHue  CONPOTUBJICHUS  MeTaula TpU  Topsded  nedopmanud  METOAOM

TEPMOMEXaHUUYECKUX KOIPPUIIEHTOB.

AHaJIUTHYECKOE ONIPEIETICHUE YHEPTOCUIIOBBIX IMapaMeTpoB mnporeccoB OM/I.

KpuBble ynpoyHeHUs NpH pacTSHKEHUM U CKaTUH. [locTpoeHme KpuUBOM YNPOYHEHHS IO

metoauke lodpmana.

5. OcBoeHune MHKEHEPHOTO METO/Ia pacyeTa KOHTAaKTHBIX HanpstkeHud mpu OM/. [Toctpoenue
SIIOP PACHpPENEICHUS HAIPSHKECHUH IIPU OCAJKE MOJIOCHI.

~ow
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Tembl 1J1s1 ceMHMHAPA-AUCKYCCHH

SIBneHne CBEPXIUIACTUYHOCTH.

Hcnonp30BaHnEe METAJUIOB U CIUIABOB C YIBTPAMEIKO3EPHUCTON CTPYKTYPOU.

Binnsiane TemiepaTypHO-CKOPOCTHBIX YCJIOBUM Ha II0Jy4aeMble CBOWCTBA METAJLUIOB H
CIUIABOB.

Bonpockl K py0esKkHbIM KOHTPOJISIM 10 JUCHUIIIIMHE
Koumponvnasa paooma Nel

Kpucrannnueckoe cTpoeHUE METAIIOB.

BzaumopeiicTBue u nepeMeeHUe JUCIOKALIHMA.

[Tnactuyeckas nedopmarisi MOHOKpHCTALIA.

MexaHu3MBbl IIACTUYECKON JeopMaliuy MeTaslIa.

MexaHnu3mbl 00pa30BaHUs TUCIOKALIUH.

MexaHu3Mbl TOPMOKEHUS JUCIOKALUN.

@DakTOophl, BIUAIONINE HA MNIACTUYECKHE CBOMCTBA METAJUIOB: XUMUYECKUM COCTaB, MUKPO- U
MaKpOCTPYKTYpa, (pa3oBbIii COCTaB, CKOPOCTH J1e(hOPMAIIHH.

CniocoObl yIpoYHEeHHs MeTaa.

[TnacTrueckas nedopmariyst MOJTUKPUCTAILIA.

Hakiienn 1 oTABIX MeTaIa ¢ HO3ULUUNA TEOPUH TUCIOKALIUN.

[TonuroHuzanus v peKpUCTAIUIM3ALMS C TTO3UIIUN TEOPUU AUCIOKALIHA.

@akTophl, BAMAIOIIME HAa IUJIACTUYECKHME CBOMCTBA METAJUIOB: OKpyXKarouas cpena,
JIpOoOHOCTH Aedopmarvii, MeXaHU4IeCKasi cxeMa JAeopMaIuu.

Buasl Tpenus npu OM/I.

Ponb cun Tpenus B nporeccax OM/I.

Bunbl cMa3ok 1 TpeOOBaHUS K HUM.

Buast cmazok. Lenu ucnonszoBanus cmazok mpu OMJI.

@DakTOphl, BIUAIONINE HA BEIMYNHY KOHTAKTHOT'O TPEHUSI.

3aKOH JOTOHUTEIbHBIX HanpshkeHui. [IpogemMoHcTpupoBaTh €ro JeiicTBUE Ha IPUMEDE.
HepaBHomepnocts nmedpopmammmn B OMJl 3a c4yeT HEOJHOPOAHOCTH  CBOWCTB
nedhopMupyeMoro Merasia

Hepasnomepnocts nepopmanu B OM/] 3a cueT HecOOTBETCTBUS (OPMBI HHCTPYMEHTA U
nedhopMupyeMoro teia

HepasnomepHocts nedopmanuu B OM/I 3a cueT cuil KOHTAaKTHOT'O TPEHUSL.

OcoOenHoctu BHenHero TpeHus npu OMJI.

DKclepUMEeHTalbHbIE METOJIbl OlNpenieneHuss K03 UIueHTa TpeHus:: MeTo ] MPOJOIbHOTO
yIJla 3aXBaTa MeTajljla IPH MPOKATKE.

DKcrepUMEeHTabHbIE METO/BI OmpeneneHust Kod(hdUImeHTa TPEeHUs: MeTO] KOHYCHBIX
OOMKOB TIPH OCAIKE.

Koumponvnasa paooma Ne2

XosoHas cBapka Kak crmocod ¢popmoobpazoBanus mpu OMJI.
Caapka B3pbIBOM Kak crioco0 ¢popmoodpaszoBanus mpu OM/I.
®opmM0o0OpazoBaHrE METOJIOM ropsiYei CBapKU JaBICHUEM.
[Tokazarenu popmonsmenenus npu OM/I.

VYcnoBue nocTosHCTBA 00bEMa.

®opmooOpazoBaHNEe METOJJOM IPECCOBAHUS U CIIEKAaHHSI TOPOLIKOB.
VYcnoBue noctossHCTBa 00bema. [ 'unep6ona M.M.I1aBnoga.
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VYcnoBre HauMeHbIIero conpoTuBieHus: mpu OM/JI.

IlonsiTne «CBOMCTBOM3MEHEHUE». METOIbI U3MEHEHUSI CBOMCTB B IPOLIECCE IUIACTUYECKON
nedhopmaruu.

OOkaTka M BBITJTAKUBAHHE KaK CIIOCOOBI MOBEPXHOCTHOW IUIACTHYECKOW nedopManuu
(ITILA).

Hpobectpyiinas 00padoTKa Kak Criocod MOBEpXHOCTHOM mtactuyeckoit aedopmarwn (ITT1]T).
JpeccupoBka METaIOB KaK CIIOCOO0 CBOMCTBOM3MEHEHUSI.

Senenue [THII (mnacTu4HOCTh, HaBEIEHHAS PEBPAIIICHUEM ).

SIBneHne cBEpXIUIACTUYHOCTH.

[Tonsitne  «cBoiicTBoOOpa3oBaHue». Meroapl 00pa3oBaHHMs CBOHCTB B  IIpoIiecce
IJIaCTUYECKON eopManuu.

Tennast neopmanus Kak crocod CBOHCTBOOOpa30BaHUSI.

Konmponvnaa paboma Ne3

JuarpamMmbl  TUTACTHYHOCTH  JUIsL  pacdeta Kod(h(UIMEeHTa WCIOIb30BaHUS — 3amaca
wiactnyHocty o metony B.JI. Konmoroposa.

UYacTtHble ciyyau yCIOBHs IJIACTUYHOCTU MaTepuaa.

IToxazarenu U METOIbI OLIEHKHU IUIACTUYHOCTH METAJUIOB.

BrnusiHre MmexaHmueckoi cxemsl 1eopManuy Ha ycruine 1ehOpMUPOBAHHS U IJIACTUIHOCTb.
CymHocTts eHoMeHonornyeckoi Teopun pazpymenus B.JI. Koimoroposa.

VYcnosue mnactuyHoctu ['ydbepa — Museca — ['enku.

Kuneruka npouecca negopmanuu M paspylieHus. ['paHUYHbIE YCIOBMS IJIAaCTUYECKOTO
COCTOSIHUS METAJLIA.

VYcinoBust 00pa3oBaHUS PA3JIMYHBIX BAPHMAHTOB HIIOP HOPMAIBHBIX U KacaTelIbHBIX
HaIIPSDKEHUH IIPU OCAJIKE.

CyTb MeTOJ1a pelieHHsl MPUOJIMKEHHBIX YPaBHEHUI paBHOBECHS U YCIOBUS IUIACTUYHOCTH.
MHUKpPOCTPYKTYPHBIN METOJI NCCIEA0BAHMS JIOKAIBHBIX HAIPSIKEHUM.

Tenzomerpuueckuit MeTo1 B cciaenoBanuu aepopmanuii mpu OM/I.

OnpeneneHue  HaNPsSKEHHO-IE(QOPMHUPOBAHHOTO  COCTOSIHMA ~ METalla  U3MEPEHUEM
TBEPAOCTH.

Hcnonp3oBanne MyapoBoro 3¢ ($ekra B uccieJ0BaHUU POrnOOB MOBEPXHOCTH METAIIA.
Hcnonb3oBanue MmyapoBoro 3¢gdexra B OM/] MeTo10M HaHECEHUS pacTpPOB.

Oco0OeHHOCTH METOJIOB HCCleNoBaHMs: (OTOYNPYTroCcTH, (POTOIMIACTUYHOCTH, ONTHYECKH
qyBCTBUTEJIbHBIX IOKPBITUH.

SBieHust mosspu3alUu U JBOMHOrO JsydenpenomieHus. llpuHuun paboTel mpocTteiiero
MOJIIPUCKOIIA.

HccnenoBanue MmpoLeccoB IUIACTHYECKOTO (POPMOM3MEHEHUS C IOMOIIbI0 KOOPAUHATHOM
CEeTKH (IIO3TAMHbIM METOJ U METO/ TEUEHHUS).

HccnenoBanue MpoLeccoB IUIACTHYECKOr0 (OPMOM3MEHEHUS C MOMOILBI0 KOOPAMHATHON
CEeTKH (METO/ KOHEUHBIX JieopMaruii).

Huouesuoyanvuwie 3a0anusn
Hnoueuoyanvnoe 3adanue Nel

Knaccudukamnms mporeccoB 00pabOTKH METAILIOB JaBICHUEM.
ANTOPUTM BBHITIOTHEHHSI IPUBEICH B METOIUYECKUX YKA3AHUSIX:

[lemmypoBa, H. I'. Knaccudukammss xkak MeTOJ TOMCKA TEXHUYECKOTO perieHus. Pacuer
JIaBJICHUS MeTaJlJla HAa MHCTPYMeHT B npoueccax OM/] : yuebnoe noco6ue / H. I'. Hlemmryposa,
C. A. JleBannosckuii, M. M. JlorppaxmanoBa ; MI'TY. - Marautoropck : MI'TY, 2013. - 1
AJIEKTPOH. OIT.
auck.URL:https://magtu.informsystema.ru/uploader/fileUpload?name=1171.pdf&show=dcatalog
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ues/1/1121209/1171.pdf&view= true (mara ooparmenus: 04.10.2019). - MakpooObekT. - TekcCT :
ANEKTPOHHBIN. - FIMeeTCs reyaTHbI aHAJIOoT.

Huoueuodyanvnoe 3aoanue Ne2

BriOpath MexaHuueckoe 00Opya0BaHHE, HEOOXOIUMOE JJII OCAIKH ITOJOCHI 3aJaHHBIX
pasmepoB. Jlyist pacuera JaBieHUs METajlyla HA MHCTPYMEHT MCIOJIb30BaTh METOJI COBMECTHOTO
perieHus] MPUOIMKCHHBIX ypPaBHEHUW PAaBHOBECHS W YPaBHEHHS IIACTUYHOCTH. [locTpouTh
PE3YIABTUPYIOIIME BMIOPHl  PACTIPECICHUS HOPMAIbHBIX M KAcaTENbHBIX HAMpPSKEHUNW Ha
KOHTAaKTHOM TIOBEPXHOCTH MeETa/lla C HWHCTPYMEHTOM; BBINOJHUTh aHAJIU3 3aBUCUMOCTH
MPOTSKEHHOCTU 30H CKOJBKCHHSI, TOPMOKEHUS U TPUITUIAHMS OT KOAPPUIIUEHTa KOHTAKTHOTO
TPEHHS M TEOMETPUYECKHX IMapaMEeTPOB oOCaXuBaemMoil mosiockl. CONpOTHUBIIEHUE MeETajlia
nedopMaruu  paccuntath mo Meroauke JILB. AHaperoka W METOIOM TEPMOMEXaHHUYECKUX
ko3 durmeHToB no rpadukam u 00001IeHHBIM opMynam. CaenaTh BbIBOIBI.

3amanue, couepxKaHue, MOPSIOK BBIMOTHEHUS, TEOPETHIECKOE 0O0CHOBAHHE PAaOOTHI CM.
B Metoanueckux ykaszanusax: llemmyposa H.I'., Yukumes /[.H. Mcnonbs3oBanue MHXEHEPHOTO
METO/Ia pacueTa KOHTaKTHBIX HaIlpsLKEHUH Npu ocajke: Meroauu. ykas. — Marauroropck: 'OY
BITIO «MI'TVY», 2008. — 36 c.
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Ipuio:xxkenue 2

OueHouHbIe CpeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTecTAIMU

a) Ilnannpyembie pe3yabTaThl 00y4eHUs] H OLIEHOYHbIE CPEACTBA [JIsl IPOBeCHUS
NPOMEKYTOYHOM aTTeCTALMU:

CTpyKTYypHBIi
DJIEMEHT
KOMIIETEHIIUH

[Inanupyemsie
pe3yJIbTaThl O0YYCHHUS

OneHouHble CpeacTBa

IIK-4 Cnocoben OIPECACIIATh OPraHU3allMOHHBIC U TEXHUYCCKHUE MEPbI AJIs BBIIIOJIHCHHAA
IIPOU3BOJACTBCHHBIX 3a,[[aHHfI I10 BBIITYCKY I'OPAYCKATaHOT' O IIpOoKaTa

[1K-4.1

AHanu3upyer
YCTPOMCTBO, COCTaB,
Ha3Ha4YCHHE,
KOHCTPYKTHUBHBIE
0COOEHHOCTH,
MIPUHLIMII pabOTHI,
MpaBuUIa
IKCILTyaTaIuu U
TEXHUYECKOTO
o0CITy KUBaHUS
o0opymoBaHus,
npuOOpOB U
MEXaHHU3MOB IeXa
IO TIPOU3BOJICTBY
ropsiYeKaTaHoro
MpoKara.

Hepeuenb meopemudecCKux 60npocos K
IK3AMEH):

1.

2.

10.

11.

12.

13.

Brnusinue MexaHndeckoi cxemsl gedopmanmu
HAa MJIACTHYHOCTH AePOPMHUPYEMOTro MeTaslIa.
OxapakTepu3yiiTe  yclnoBusi 00pa3oBaHUs
pa3IMYHBIX BAPUAHTOB DJIIOP KOHTAKTHBIX
HaAIPSDKEHUH MTpH ocajke (0T Kakux (DakTopoB
M KAaK 3aBUCHT [MPOTSHKEHHOCTh  30H
CKOJIb)KEHUS, TOPMOKEHUS U MPUIIMIIAHuA?).
DeHOMEHOJIOTUYECKasT TEOpUs pa3pylLICHUs
merauia no B.JI. Koimmoroposy. [lnarpamma
MJJACTUYHOCTH.

DKCIepuMEeHTaIbHbIE METOAbI UCCIICIOBAHHUS
HaANPSKEHHO-/1e()OPMUPOBAHHOTO COCTOSIHUS
Metasuia B poreccax OMJI.

NuxenepHsbIit METOJ OIIpelIEeIIEHUS
KOHTAKTHBIX HANpsOKEHUH TpU  OCajKe
MOJIOCHI HEOTPAHUYEHHOW JJIHHBI.
DHEPreTUYeCcKOe YCI0BUE TIIaCTUIHOCTH.
Brnusinue MmexaHuueckoit cxemsl aedopmanuu
Ha ycwine n1eopMupoBaHus METaIa.
OcoOeHHOCTH ~ METOJOB  HCCJEIOBAHUS:
dboToympyrocTy, (hOTOTIACTUYHOCTH,
ONTUYECKU YYBCTBUTEIBHBIX TOKPBITHM.
Oxapakrepusyiite cienyroue ¢GakTopsl,
BIUAIONIME HAa IUJJACTUYECKHE CBOMCTBA
METaJUIOB: XWMHYECKHH COCTaB, MHKPO- H
MaKpOCTPYKTypa, pa3oBbIii cocTas.
@dakToppl, BIUAKIINE HA  BEIUYHUHY
KOHTAaKTHOTO TPEHHUS.

[Ipocnenure KHUHETUKY nporecca
nehOpMUPOBAHUS U PA3PYIICHUS METaIa.
Onpenenenus HaINpsHKEHHO-
ne(OPMUPOBAHHOTO  COCTOSIHUSL  METOJIOM
W3MEPEHHS TBEPIOCTH.

CriocoObl yIPOYHEHHUsI METaIIA.




CrpyKTypHBII
DJIEMEHT
KOMIIETEHIIUH

[Inanupyemsie
pe3yJIbTaThl O0yYCHHUS

OneHouHble CpeaCcTBa

14.

15.

16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.

31.
32.

33.

34.
35.
36.

37.
38.

Oxapakrepusyiite dbopmooOpazoBaHue
METAJIJINYECKOrO MOpOILIKA METOJIOM
IIPECCOBAHUS U CIIEKAHMUSI.

MexaHuU3MBI TUTACTUYECKON JehopMaIiu.
Uro Takoe Hakien MeTaula C IO3ULHN
Teopun auciokauuii? Ha uyto on Binusier?
3anumure u MOSICHUTE KpUTEpUU
IJJACTUYHOCTH MeTajuia (B TOM 4YHCIE H
kputepuii B.JI. Konmoroposa).

duznueckue SBICHHS, JEXKallUue B OCHOBE
MOJISIPU3AIMOHHO-ONTUYECKOTO METO/IA.

ITonsTne «popmoobpazoBaHuE» pu
00paboTKe METANIOB JaBJICHUEM.
IToustue «popMOH3MECHEHHE)» npu

00paboTKe METANIOB JaBJICHUEM.
[Tonsatne  «cBOMCTBOOOpa3oBaHUE»  TPHU
00paboTKe METANIOB JaBJICHUEM.

ITonsTne «CBOMCTBOM3MEHECHHE) npu
00paboTKe METANIOB JaBJICHUEM.
Hazosure MpU3HAKU KJIacCU(UKALINN

ycTpoiicTB u ciocobos OM/I.

YcioBue mocTostHcTBa 00bEMa.
HepasnomepHocts aedopmaruu npu OMJI.
Cnoco0s1 popmoobpazoBanus mpu OM/I.
VYca0Bre HaUMEHBIIETO COMPOTUBIICHUS.
HazoBute u oxapakTepusylWTe CIOCOOBI
dbopmousmenenus meraiia mpu OM/I.

Cuutbl BHeHIHero TpeHus B mpoueccax OM/I.

ComnpoTuBieHne MJIACTUYECKOM
nedopMaruu.
Ponw cmazku B porieccax OM/I.

[lepeuncnure U OxapakTepU3YHTE CIIOCOOBI
cBorcTBoOOpazoBanust mpu OMJI.

OTnuuus IIaCTUYECKOW  Jedopmaruu
MOJIMKPHUCTAILIIA oT MJIACTHYECKOM
nedopMaliii MOHOKPUCTAILIA.

[lepeunciiure U oXxapakTepHU3yHTE CIOCOOBI
cBoiictBonsmeHenus npu OM/I.

Tekcrypa metaia.

UYro TaKoe «TOJIMTOHU3ALUS» u
CPEKPUCTAIUTM3ALNSY C TIO3HMINA TEOpUH
JIACTIOKAUN?

MexaHu3Mbl 00pa30BaHUs AUCIOKAITHH.
MexaHu3Mbl TOPMOXKEHUS UCTOKAIUH.




CrpyKTypHBII

[Inanupyemsie
DJIEMEHT OueHouHbIe CpeicTBa
pe3yJIbTaThl O0yYCHHUS
KOMIIETEHIINHU
-4, A 0
[1IK-4.2 Broiasisger Ilpumepnvie npaxmuueckue 3aoanu 0
KJIFOYEBEIE IK3AMeEena:
rapameTpbl
TEXHOTOTMICCKHX 1.3anumuTe ypaBHEHUE MIACTUYHOCTH MeETalljia
[POLIECCOB YUaCTKOB JUISL  YCIOBUH JIMHEWHOTO HANpPsHKECHHOTO
exa o COCTOSIHHSL, IUIOCKOT'O HaIPSKEHHOTO
NPOU3BOCTBY COCTOSIHMSI,  OOBEMHOTO  HANPSHKEHHOTO
ropsAYEKATaHOTO COCTOSAHUAL.

MpoKara, BJIMSIOIINE
Ha KaueCTBO I'OTOBOM

MPOIYKIIUU

2. BrIpa3uTe rpaHUYHBIC YCIOBHS IJIACTHYECKOTO
COCTOSIHMSI MeTajyla uepe3 COOTHOIICHUE
CKOpPOCTEl  pa3BUTUS M  3aJCUYUBAHUA
MUKpOAE(EKTOB.

3.3anummrTe W HosAcHUTE  (dopMyay Ui
ONpeNeNieHus]  CONMPOTHBIICHUS  MeTaia
lacTUYecKko  nedopManuu  METOJOM
TEPMOMEXaHUYECKUX K03 pumeHTos.

4.3anumnTe ~ ypaBHEHHS ~ CBS3HM  MEXIY
HaNpsDKCHUsSMA ®  AehopMamnusiMu IS
obnactu ynpyroi nedopmanuu, ans odaactu
TIACTUYECKOM TehopMaInu.

5.3anumure  ypaBHEHHMS ~ CBS3HM  MEXIY
HaNPsDKCHUSIMA  ®W  AehopManusiMu IS
obnactu ynpyroi nedopmanuu, ains odaactu
yopyrou aeopmanuu.

6.3anumure  ypaBHEHHS ~ CBS3HM  MEXIY
HaNpsDKEHUSIMA W AepopManusiMu IS
oOnactu ynpyroit neopmanu, 1t 001acTH
YOPYTo-TUIaCTUYECKON AeGopMaliii.

7.1lepeuncnure nokazarean (HopMOU3MEHEHUS
Metasuta ipu OMJI. 3anummre Gpopmyib ams
WX OMpPEEICHHUS.

8.IIpuBenuTe MIPUMEPBI MIPOSIBIICHUS
HEPaBHOMEPHOCTHU nedopMaruu npu
HAIAYUHA  KOHTAaKTHOTO  TPEHHS, TIpH
HECOOTBETCTBHUH (OPMBI HHCTPYMEHTa U
nehopMupyemMoro Tena; npu
HEOJJHOPOJAHOCTU CBOMCTB J1e(OpMHPYEMOTO
Tena. B yem  3akimro4aeTcss  3aKOH
JIOTIOTHUTETIFHBIX HAMPSHKSHU?

9. 13006pa3ute MEXaHUYECKUE CXEMBI
negopManuu s TUCTOBON MPOKATKH.

10. U3o6pa3ute MEXaHUYECKUE CXEMBI
negopManuu sl IPecCOBaHMUS.

11. U3o6pa3ute MEXaHUYECKNe CXEMBI
nepopManuu 71l BOJIOYEHHUSI.

12. N300pa3ute MEXaHU4ECKHe CXEMBI

nedopMaIuu Aiisi OCaIKH.




CrpyKTypHBII

[Inanupyemsie
DIIEMEHT OneHoYHBIC CPECTBA
pe3yJIbTaThl O0yYCHHUS

KOMIIETEHIINH

IK-4.3 OueHuBaet 3aoanun na pewienue 3aoau u3z
MIPOU3BOJICTBEHHYIO | mpogheccuonanwvhoii oonacmu:
CUTYAaIUIO B
TeXHOMOTHIECKIX 1. Ompenenuts ycunue aegopmaiu npu
OT/IC/ICHISX 1[eXa 10 XOJIOJTHOM MPOKATKE JIUCTA.
POU3BOCTBY 2. Onpuez[enHTL ycuiue aedopmanuu npu
rOpSYEKATAHOTO ropsiueid mpoKaTKe JIUCTA.
npokara. 3. OnpevzlenHTL ycuiue nedopmManuu npu
KoHTponmpyer COpPTOBOM MIPOKATKE.
KATECTBO 4. Omnpenenutsb ycunue aedopmanuu npu
rOpSYEKATAHOTO BOJIOYCHHH ITPOBOJIOKH.
[poKaTa Ha CTaIHusAX 5. Omnpenenuts ycumnue nedopMaluu npu
TEXHOIOIAIECKOrO MIPECCOBAHUU KPYTIIOTO IPODUIIS.
IpoLecca i rOTOBOH 6. BriOparb 060pya0BaHME I XOJIOTHOM
OpoayKOHUn MPOKATKHU JINCTA MPH 3aJaHHBIX UCXOJIHBIX

napamerpax.
7. BpiOpatb 000py0oBaHue Il ropsyeit
IIPOKATKU JINCTA MIPU 3aJaHHBIX UCXOTHBIX
napameTpax.

8. BriOpatb 060pya0oBaHMe ISl COPTOBOM
MPOKATKH JINCTA MPH 33JAHHBIX MCXOTHBIX
napamerpax.

9. BwiOparh 000pyI0BaHHE TSI BOJIOYCHHS
MIPOBOJIOKH MTPH 33JJaHHBIX UCXOJHBIX
napameTpax.

10. BeiOpate 060pyj0BaHuE [T IPECCOBAHUS
MpYTKa MPH 3aIaHHBIX UCXOIHBIX ITApaMeTpPax.




0) Ilopsaook nposeedenusn npomexcymouHoll ammecmayuu, noKazameau u Kpumepuu
OUeHUBAHUA:

IIpu noaroToBKE K 9K3aMeHy HEOOXOIMMO 03HAKOMUTCS ¢ [Ipocpammoti Kypca.

CryneHTaM MNpefoCTaBiIse€TCsl IpPOrpaMMa M3y4Y€HHUs JUCLHUIUIMHBI C YKa3aHUEM
UCTOYHUKOB, IJIe MO’KHO HATH OCHOBHOI MaTepuall 10 JaHHOU TeMe.

PabGora crymeHTOB cocToUT B TpopabOTKe 0030pHOTO JEKIMOHHOTO Marepuala, B
U3yYeHUM 10 y4eOHMKaM IMPOrpaMMHOIO Marepuaja M PEKOMEHIOBAaHHBIX IPENojaBaTesieM
JUTEPATYPHBIX UCTOYHUKOB, BHIIIOJHEHUU PACUETHBIX PadoT, B PEILIEHUN aHAJIOTUYHBIX 3a4a4 110
JAHHOM TeMaTuKe, O3HAKOMIJIGHMHM C METOJMYECKMMHM MaTepuajaMM II0 JaHHOH TeMe.
Meromuueckre Marepuaibsl Haxojsrcs Ha kapenpe TOM (aya. 2/9). Web-opuentupoBanHbie
METOJIMYECKUE MaTepUualibl pa3MmenieHbl Ha caiite MI'TY.

W3ydenune peKOMEH/I0BaHHOH JOTIOIHUTEIBHOM TUTEPaTyphI Lieecoodpa3Hee HaunHaATh C
o0mux (yHIaMEeHTaIbHBIX paldoT, a 3aTeM MEePEXOJUTh K YaCTHBIM paboTaM, CTaThsM; B CiIydae
aHaJM3a HOBEHIINX pa3padOTOK U TEXHOJOTHH - C KYPHAJIbHBIX CTaTEH.

Ilouckn HYXHOH JUTEpaTypbl HYXKHO HAayuHATH C IPOCMOTpa OUOIMOTEUHBIX
CHCTEMaTHUYECKUX KaTaJoroB, pedepaTuBHBIX KypHaOB. O MOMEIIEHHBIX B )KYpHAIaX CTaThIX
MOXKHO Y3HaTh W3 BBIXOJMINEH eXeHelnenbHo «JleTomucu IKypHaJIbHBIX cTaTei», U3
OoubmmorpaduuecKnx ykasareneld HOBOM JUTepaTyphl. YKa3aHHs Ha HMEIOUIYIOCS JINTEPaTypy 10
KOHKPETHBIM BOIIPOCaM MO>KHO HAalTH B CHOCKax MOHOIpaduii, ctatei, yueOHUKOB.

JK3aMeH I10 JaHHOHW IMCUUIUIMHE MPOBOJUTCS B YCTHOH (pOpME MO IK3aMEHAITMOHHBIM
OuneraM, KaKAblil U3 KOTOPBIX BKJIKOYAeT 2 TEOPETUYECKHUX BONPOCA U OAHO MPAKTUYECKOE
3a/laHue.

IToxa3aTe/in 1 KPUTEPUHU OLICHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJHYHO» (5 OamoB) — oOyyaroluiicss JEMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U TIIyOOKOoe 3HaHME
y4eOHOro Marepuaja, CBOOOJHO BBINOJHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEpUPYET
3HAHUSMH, YMEHUSAMU, IPUMEHSET UX B CUTYalUsIX MOBBIIEHHOMN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOydarolIuics IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH: OCHOBHBIE 3HAHMSA, YMEHHMsS OCBOCHBI, HO JOIMYCKaIOTCA
HE3HAaYUTEeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYJHEHUS [IPH aHATUTUYECKUX ONEpallUsiX, IEpeHoce
3HaHUHN U yMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYAIHH.

— Ha OLIEHKY «YIOBJIETBOPHMTEJbHO» (3 Oaymia) — oOyyarouuiicss 1€MOHCTPUPYET MOPOTOBBIi
ypOBEeHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0JI€ KOHTPOJIbHBIX MEPONPUATHI JOIyCKarOTCs
OIIMOKH, MPOSBIAETCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHMH, HAaBBIKOB, OOydarouuics
UCTIBITHIBAET 3HAUYUTENIbHBIE 3aTPYIHEHMS MPU ONEPUPOBAHUN 3HAHUSAMHU U YMEHUSMHU IIPH UX
IEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HeYyJAO0BJIETBOPUTEJIBHO» (2 6ayuia) — o0yJaronuiics JeMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTuuecKoro MaTepuaa, I0MyCcKaeT CyleCTBeHHbIC OIMOKH, HE MOXKET IMOKa3aTh
MHTEJUIEKTyalIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3aad.

— Ha OILICHKY «HeY/JA0BJeTBOPUTEIbHO» (1 6arn) — o0ydJaromuiics He MOXKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U 00BACHEHNS HH(OPMAIIMH, HE MOXKET MOKa3aTh MHTEIJIEKTYyallbHbIE
HABBIKU PEUICHUS MPOCTHIX 3a/1ad.



