2.6.4. O6paBoTKa METANIOB JARIEHIEM

BeHb BBICIIETO 0BPA30BAHAA - OATOTOBKA KAIPOB BLICUIEH KBATHMHKAH

Dopma obyyenns
OYHas

Mueruryt metannypri, MAIHHOCTPOEH S 1 Matepnanoodpaborkn
Qﬁpaﬁorxn-un'repuanoa AABIEHHEM HMeHn MU, B
2

3

OAPIINHOBA

Marmirroropek



Aouent xaeapu TCHCA, kanj. Texn. Hayk




JIner akryanu3anuu pabouyeil nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
yueOHOM roly Ha 3acefaHuu kapeapsl OO0paboTku MarepuanoB naBieHuemM uMm. M.U. BospmHoBa

[Ipotokom ot 20 r. Ne
3aB. kadenpoii A.b. Momnep

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2028 - 2029
y4eOHOM roay Ha 3acenanuu kapeapel O0paboTku MarepuayioB AaBiaeHuemM um. M.W. BospiimHoBa

[Ipotokom o 20 r. Ne
3aB. kadenpoii A.b. Momnep

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM roy Ha 3acenanuu kadeapsl OOpadoTku MeTauioB naBieHueM uM. M.U. BosipmnHoBa

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

Pabouas nporpamma nepecmotpena, odcyxieHa u ogoopena s peanuszanuu B 2030 - 2031
yueOHOM rojy Ha 3acefaHuu Kapeapsl OO0paboTku MarepuaoB naBieHueM uM. M.U. BosprmaoBa

[Iporokon ot 20 1. Ne
3aB. kadenpoii A.b. Momep




1 eau ocBOeHMS TUCHUILIHMHBI (MOIYJIA)

IenssMu OCBOEHHUS IUCHMIUIMHBI «MeTOJbl HCCIEIOBaHUSA IPOLIECCOB U OOBEKTOB
00pabOTKKM METaIOB JIaBIICHUEM» SBIISIOTCS Pa3BUTHE y CTYACHTOB JMYHOCTHBIX KadyecTB, a
Takxke (opMupoBaHue OOIIEPO(ECCUOHANBHBIX U NPOPECCHOHATBHBIX KOMIIETEHIMH B
COOTBETCTBUU c TpeOOBaHUSAMHU OI'T , B TOM qucie:

- yrayOsieHue 3HaHMH [0 OCHOBHBIM HAaIPaBICHMs Pa3BUTHs IMPOLECCOB 00pabOTKH
METAJIJIOB JaBIEHMEM U UX [PUMEHEHUM IIPM IIOCTAHOBKE U PEIIEHUH KOHKPETHBIX
TEXHOJIOTHYECKHUX 3a1a4 IIPOU3BOJCTBA;

- pa3BUTHE Yy acCHHUPaHTOB TMPEJCTABICHUS O COBPEMEHHBIX MpobiieMax o0paboTKu
METAJIJIOB  JaBICHHMEM, MHCTPYMEHTax M MeToJax wuccienoBanus npoueccoB OMJL;

- BbBIIBJIIEHHE IyTel (OPMHUPOBAHUS AaKTYAIbHOM HAyYHOH M TPOHM3BOJCTBEHHOM

poOJIeMaTUKH B OM/I;
- pa3BUTHE U YTIyOJICHHE TEOPETUISCKUX MpeacTaBieHui o nmpoueccax OM/] u meTomax
ux UCCJIEIOBAHMUS,

- pemieHue  mpobOieM,  OOYCIOBICHHBIX ~ XOJOM  pa3BUTHS  IPOHM3BOJICTBA;
- U3y4eHUE UCIOJb30BaHUSI COBPEMEHHBIX METOJIOB HccienoBaHuil B mporeccax OM/I.

2 KomnereHuun od0y4yawuierocsi, (opmupyembie B Ppe3yJbTaTe OCBOECHHS

AUCUHMILIMHBI (MOAYJIs) ¥ IVIAHMPYeMble pe3yJbTaThl 00y4eHHus

B pesynbTare ocBoOeHUS TUCIUIUIMHBI (MOAYs) «MeTobl NCCIIeIOBAaHUS ITPOIIECCOB
U OOBEKTOB OOpaOOTKM METAUIOB JaBJICHHEM» OOy4aloluiics MJOJKeH o0lajarh
CIICTYIOIIIMMU KOMIICTCHITHSMHU:

KHC-1 CrnocobeH uccienoBaTh U pacCUMTHIBaTh JehOPMAIlMOHHBIE, CKOPOCTHBIE, CHIIOBBIE,
TEMIIepaTypHble W JpPyrue mapameTpbl Pa3sHOOOPa3HBIX IMPOIECCOB OOpadOTKH METauIoB
JTaBJICHHEM

KHC-2 CrniocobeH uccieioBaTh CTPYKTYpY, MEXaHUYECKUE, (PU3NYecKre U Apyrue CBOMCTBa
METAUIOB B Ipoleccax IUIaCTU4YeCKOM JedopMalMy, a Takke pelarb BOMPOCH
COBPEMEHHOI0 MHKWHUPHUHTA METAJUTYPTrH4E€CKTOrO IPOU3BOJICTBA




3. CTpykTypa, 00BEM U coeprkaHue TUCHUILIHHBI (MO1YJ151)

OO0mmast TpyI0eMKOCTh TUCIUIUIMHBI COCTABISET 2 3a4€THBIX €IUHUI] /2 aKaj. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 42 akaJl. 4acoB:

— ayauTopHas — 42 akaJ. 4acos;

— BHCAyJUTOpHAA — 0 aKal. 4acCoB,

— camocrosTenapHas padoTta — 30 akajl. 4acoB;

dDopMa arrecTaiuu - 3a4cT
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1. Paspen. Onucanue METOJIOB
IKCIIEPUMEHTAIBHOTO HCCIIeJOBaHUS
mporieccoB OMJ
1.1 TensomeTpus: OCHOBHBIE ITOJIOKEHUS 4 4 2 VYcerHblii onpoc
1.2 T'eomerpuueckue METO/IBI .
P A 3 3 1 YcTHBIN onpoc
uccnenoBanus npoueccos OM/JL
13 TTonspu3aMOHHO-ONTHYECKHE 3
2 2 5 Kontponbhas paborta
METOMBI
1.4 CTpyKTypHO-HaCJI€ICTBEHHbIE
METO[IBL. Nzmepenue TBEPAOCTH. 4 6 5 Pedepar
KomOHHMpOBaHHBIE METOMBL.
HWroro no pazneny 13 15 13
2. Paszmen.  Ommcanme  MeTONOB
TEOPETHYECKOTO (aHaNMMTHYECKOTO)
uccienoanus npoueccos OM/J|
2.1 Meroq COBMECTHOTO  pELICHHUS
JuddepeHIaIbHOro ypaBHEHUs 1 1 3 VYerHblii onpoc
paBHOBECHS U YpaBHEHHUS IIIACTUYHOCTH
2.2 MeroJ TMHUIA CKOJIBXKEHHUS U METO, .
A A 1 1 3 YCTHBIN onpoc
XapaKTEePUCTUK 3
2.3 BapuannoHHbIE METO/IBI 1 1 2 Konrponbnas padora
2.4 Meton pabot 1 1 3 KonrtponbHas padora
HWroro no pazgeny 4 4 11
3. CoBpeMeHHbIE METOBI
KOMITBIOTEPHOT'O MOJICTTHPOBAHUS
31 Mertozbt KOMITHEOTEPHOTO
A p 3 4 2 6 Pegepar
MoaenupoBanus nporueccoB OM/]
HWroro no pazueny 4 2 6
Hroro 3a cemectp 21 21 30 3a4éT
Wroro no pucuuninne 21 21 30 3a4ueT
4 OneHo4yHble CpeACTBA [JIsl NPOBEACHHUS TeKyllel W INPOMEKYTOYHOM

arrecranum




[IpencraBieHsl B IpuaokeHuu 1.

5 YueOHO-MeTOAMYECKOE U MH(POPMAITMOHHOE o0ecTievyeHre JUCHUIIJIMHBI (MOXYJIs1)
a) OcHoBHas1 IUTEpPaTypAa:

0) lonoJtHUTEILHAS JIUTEpaTypa:

1. MeTob! uccneoBaHus IpoIeccoB 00pabOTKU METAIIOB aBiieHueM [ Tekcer] : Dkcre-
pUM. MexaHHKa : [ Y4e0. mocobue i By30B 10 crienraibHocTH "O0pald. MeTaioB 1aBiieHueM" |
/ H.A. Ynuenes, A.b. Kyapun, I1.W. [Tonyxus. - Mocksa : Meramnyprus, 1977. - 311 c.

https://search.rsl.ru/ru/record/01007663049 (/lata obpamienus 26.02.2026).

2. Ilpokomkun, C. JI. , Opranu3anus sxcnepumenTa. [lnaHupoBaHue sKCriepuMeHTa B
npo-neccax OMJI : Meron, ykazaunus / C. [1. IIpokomkun, E. B. Hukutun, B. A. Tpycos, b. M.
de-mocoB - Mocka : MUCuC, 2003. - 39 c. - Tekcr : osmekrpounsii // URL.
https://www.rosmedlib.ru/book/Misis_200.html (mara obpamenus: 27.04.2026).

3. Merononorus Hay4HOTo 3KcriepuMenTa B npoueccax OM/I: yuebnoe nmocooue / E.B.
Apsrnenckuii, B.P. Kaprun. — Camapa: U3narensctBo Camapckoro ynusepcutera, 2020, — 112
C. http://repo.ssau.ru/handle/Uchebnye-izdaniya/Metodologiya-nauchnogo-eksperimenta-v-
processah-OMD-ucheb-posobie-Tekst-elektronnyi-85377 (mara obpamenus: 27.03.2026).

4. M.B. Wnromkun. MopaenupoBanue mporecco OMJ] B mporpamme ANSYS/LS-
DYNA. —VYaesguosck: Yiul'V, 2013. -213 c.

https://docplayer.ru/25822711-M-v-ilyushkin-modelirovanie-processov-obrabotki-
metallov-davleniem-v-programme-ansys-Is-dyna.html (mara oopamienus: 27.01.2026).

5. I'pomoB H.II. Teopusi 06paborku MmertamwioB aaBienuem [Tekcr] : [YueOHuK 1O
cnenuanbHoCcTH "OOpaboTka MetamioB gaBinerueM"|. - Mocksa : Merammyprus, 1978. - 340 c.

6. bapankosa, . . UnpopmanmonHbie crucTeMbl U WH(OOPMAIMOHHBIC TEXHOJOTHHU B
Metatypruu : yueonoe nocooue / . U. bapankosa, I'. B. CotaukoB. - Marauroropck : MI'TVY,
2012. - 1 snexrpow. ont. quck (CD-ROM). - 3aru. ¢ tutyn. skpana. - URL:

B) [Iporpammuoe o6ecnneuenue u UnTepHer-pecypcebl:

IIporpammHoe oGecrieueHue

Haumenosanue I10 Ne norosopa Cpok neicTBuUS TULEH3UU

7Zip cB00OAHO pacnpocTpansemoe [10 06eccpouHO
STATISTICA B.6 K-139-08 ot 22.12.2008 OeccpouHo
IIporpammoe
oOecniedyeHue s
aHam3a
MUKPOCTPYKTYPBI
MMOBEPXHOCTH
TBEPABIX TEII
IIporpammHuoe
obecrniedeHue s
MIPOEKTUPOBAHUS
3aMeIaroIIIX
TEXHOJOTHYECKHUX
BO3JICUCTBUY IIpU
B3aMMO3aMEHE K-243-12 o1 18.09.2012 6eccpouHo
JETUPYIOIIUX
AJIEMEHTOB B
mporiecce npokara
u3
HU3KOJIETUPOBAHHBIX
CTayIen

K-76-14 01 17.11.2014 6eccpouHo
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MOJICTTHPOBAHHUSI

HaIpsHKEHUN
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PYJIOHHOM K-167-12 oT 5eCChOMIHO

mpokare, B 02.07.2012 p
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TEPMHYECKOTO

BO3JICUCTBUSA

NEPUOIUTIECKOTO

Xapakrepa

Bpaysep Yandex |cBo6oaHO OeCCpOYHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HH(POPMAINMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Ccplika

Muopmammonnas —cucrema - Bank| o ng, gstec ru/2ysclid=lujkay7cnw630508962

JTAHHBIX yrpo3 0€301acHOCTH

WNnpopmanronHas cucremMa -

HopmarusHbie NPaBOBBIC akThl, | https://fstec.ru/tekhnicheskaya-zashchita-

OpraHU3alMOHHO-PACTIOPSAUTEIILHBIC informatsii/dokumenty-

JIOKYMEHTHI, HOpPMAaTHUBHBIC u | tzi?ysclid=lujknksfy724757053

METOIMYECKHE JIOKYMCHTBI u

MexnynaponHas — pedepaTuBHas U

NOJHOTEKCTOBas ~ cmpaBodHass  ©Oa3a | https://www.nature.com/siteindex

JAHHBIX HAy4YHBIX H3IaHU# «Springer

DJNEeKTPOHHBIE  pecypchl  OMOIMOTEKH _ .

MTTY mv. T 1. Hocopa https://host.megaprolib.net/MP0109/Web

Poccuiickas locynapersennas https://www.rsl.ru/ru/4readers/catalogues/

o6ubmmoreka. Karamoru

denepanbHoe rOCY/IapCTBEHHOE

oromketHoe yupexxaenue «denepansusiii | URL: http://wwwl.fips.ru/

UHCTHUTYT POMBIIUICHHOM

HanunonansHast UH()OpPMAIIMOHHO-

aHalauTHUecKasg cucreMa — Poccuiickuii
MHJeKC HayuyHoro nutuposanus (PMHII)

URL.: https://elibrary.ru/project_risc.asp

OnexkTpoHHass  0a3a  HEPUOAMYECKUX
n3nannii East View Information Services,

https://dlib.eastview.com/




[Ipunoxenwue 1
6 YueOHO-MeToAMYECKOE 0O€ecIIeueHe CaMOCTOSTETbHON PAOOThI 00YJAIOIIUXCS

[To mucrurumae «MeTOoIbI UCCIIeIOBAaHUS TPOIIECCOB M 0OBEKTOB 00pabOTKH METAIIOB
JABJICHUEM» TMPEIyCMOTpEHA ayJIuTOpPHAas W BHEAyIUTOPHAs CaMOCTOsTENIbHAs paboTa
oOyuaronuxcsi. BHeayauTopHas caMmocTosiTeNbHas padoTa O0ydYaroImMXCs OCYIIECTBISIETCS B
BUJC H3YYCHUs YYEOHOH W HAYYHOH JIMTEpaTypbl IO COOTBETCTBYIOIIEMY paslelly C
popabOTKOM MaTepuaa; BbIIOIHEHUS ay]l



IIpunoxenue 2

OneHOYHbBIE CPEACTBA AJIs IPOBEACHUS TPOMEKYTOUHOM aTTECTAIlUU M0 TUCHHUIUTHHE «MeTo b
UCCIIEIOBaHMS MTPOLIECCOB  0OBEKTOB 00PaOOTKM METAJIIOB JIABICHUEM»

Bua arrecranuu mo uToraMm npakTUKU — 3a4eT.
Bonpocsl k 3auery

KHC-1: CniocoOeH mcclieoBaTh U PACCUUTHIBATh Ae(hOpMaIlMOHHBIC, CKOPOCTHBIE, CHIIOBEIC,
TEMIIEPATYPHBIC U IPYTHE MapaMeTPhbl Pa3HOOOPA3HBIX MPOIIECCOB 0OPAOOTKH METALIOB JAaBJICHUEM

KoHTpoJIbHBIE BOIIPOCHI K 3a4€Ty:
O61mas kmaccuduKalys METOJ0B TEOPETUYECKOT0 aHaIN3a IPOIECCOB 00PabOTKHU METAIIOB
JTaBJICHUEM.
2. Knaccudukaiys MeTo10B 3KCIEPUMEHTAIBHOTO UCCIIEA0BAHUS MPOLIECCOB 0OPAOOTKH METAIIIOB
JTaBJICHUEM.
3. Metop unrerpupoBanust 1udGepeHIranbHbIX YpaBHEHII paBHOBECHS U IBUKEHHUSI COBMECTHO C
YCIIOBUEM IUIACTUYHOCTH.
4. CymHOCTh METOA JINHUM CKOJIbIKEHUS.
5. CBoiiCTBa JIMHUI CKOJIbKECHHUSI.
6. DHepreTuyeckne MeToabl. Meron Oananca padoT.
7. CyurHocTh BapuallmOHHBIX METO/IOB.
8. OOILIHOCTD U OTIAMYUS PELICHUS 33724 MPSIMbIM BapUAIIMOHHBIM U SHEPTEeTHUECKUM METOIaMHU.
9. CoBpeMeHHbIE ITPOrpaMMHBIE KOMIUIEKCHI JIJIs aHaiu3a mnporeccoB OMJI.
10. Bo3amoxnoctu npumenenus mporpamMmmbl DEFORM 1151 ananuza nporieccoB OM/I.
11. KpaTtkas xapakTepucTuka Mnojasspu3alliOHHO-ONTHYECKUX METOA0B MCCIIEJOBAHUS ITPOLIECCOB
OM/I.
12. CyuHocTh MeTO0/1a KOOPAMHATHOM CETKH.
13. OxapakTepu3yiTe METO ONTUYECKH YyBCTBUTENBHBIX ((POTOYMPYTHX) MOKPHITHIA.
14. CymHOCTh METO/Ia JIMHUHM CKOTBKECHHUS.
15. CymHocTh MeTOJa XPYIKUX TOKPBITHM.
16. KpaTkas xapakTepucTuKa METOJI0OB U3MEPEHHUSI TBEPIOCTH.
17. CymHoCTh MUKPOCTPYKTYPHOT'O METO/IA.
18. CoBpeMeHHbIe MPOrpaMMHbIE KOMILIEKCHI JUIs aHanu3a mpoueccos OM/I.

KHC-2: CniocoGeH uccneoBarb CTpyKTypy, MEXaHHUECKHe, (PU3HUecKre U Ipyrue CBoMcTBa
METAaJUIOB B MPOLECCAX MIACTUYECKOH eopMalii, a TaKkKe pelaTb BOIPOCH COBPEMEHHOTO
HHXXWHUPHUHTA METAJLTYPIrUUCCKTOTO IMTPOMU3BOJACTBA




KoHTposbHBIE BOIIPOCH! K 3a4eTy:

1. Obmas knaccudukanus METOAOB TEOPETUYECKOTO aHaIM3a MPOIECCOB 0OpabOTKH METallJIOB
JABJICHUEM.

2. Knaccugukanuss METOJJOB SKCIEPUMEHTAIBHOTO HCCIECAOBAHUS IMPOILECCOB 00PAaOOTKH METAIJIOB
JABJICHUEM.

3. Metox unTterpupoBanus auddepeHnnanbHbIX ypaBHEHUH PaBHOBECHS M JBM)KEHHUS COBMECTHO C
YCIIOBHEM IUIACTUYHOCTH.

4. Duepreruyeckre MeTobl. MeTos Oananca padoT.

5. CylHOCTh BapUaIIMOHHBIX METO/IOB.

6. OOLIHOCTD 1 OTIIMYHS PEIICHHS 3a/1a4 IPSIMbIM BapHALMOHHBIM U SHEPTeTHYECKIM METOIaMHU.

7. TeH30MeTpuUpOBaHHUE U €0 UCIOIb30BAHUE J1JIS1 UCCIIEOBAHNN KOHTAKTHBIX HAIPSKEHUH U yCUIINI
nepopMupoBaHusl.

8. Kiaccudukanus JaT4MKoOB, HUCHONb3YeMBbIX [UId OLIEHKH HampshKeHHO-Ie(pOPMHUPOBAHHOIO
COCTOSIHUSI B TEH30METPHH.

9. OCHOBBI T€OMETPUUECKUX METOOB UCCIEI0BaHUN AedopMaruii.

10. CymHocTh METO/1a KOOPJUHATHBIX CETOK.

11. CymHocTh METOZ1a MyapOBBIX MOJIOC.

12. OcoGeHHOCTH METO/Ia CIIOUCTHIX MOJIEIICH.

13. ®dusnyeckne OCHOBBI MOJSAPU3ALMOHHO-ONTUYECKUX METOJOB HCCIEN0BaHUN Jedopmanuil u
HaIpsKECHUH.

B otBeTe Ha BOITPOCHI K 33‘~IéTy JOJDKHa OLITH OTpa)XC€Ha CTCIICHb NOCTHXKCHUA
KOMIIETEHIIMH, YKa3aHHOM B yueOHOM IuT1aHe U (GopMUpyeMoil B pe3yabTaTe U3yueHHs
JUCHUITIINHBI:

KHC-1: CiocoGeH ncciieioBaTh U PaCCUUTHIBATH JIe(hOpMAIIMOHHBIC, CKOPOCTHBIE,
CHUJIOBBIC, TEMIIEpATypPHBIE U IPYTHE MapaMeTpbl pa3HOOOPa3HBIX MPOIECCOB 00PaOOTKH
METAJUIOB JIaBJICHUEM

KHC-2: CnocoOeH uccienoBarb CTpyKTypy, MEXaHUYECKHE, (PU3UUECKUE U IPyTUe
CBOICTBA METAJJIOB B MIPOIlECcCaX MIACTHYECKOM JeOpMaIlnu, a TAKKE PelaTh BOMPOCHI
COBPEMEHHOTO
Ilokazamenu u Kpumepuu oyeHUBAHUA:

Kputepuu onieHku (B COOTBETCTBUU C (OPMUPYEMBIMU KOMITETEHIMSMU U IJIAHUPYEMBIMU
pe3yibTaTaMu 00yueHHs!):

— 3aUTEHO —00YYAIONIMIACS TIOKA3bIBACT CPEHE-BHICOKUN YPOBEHB C(HOPMUPOBAHHOCTH
KOMITETEHIIUH, T.€. MPOYHO YCBOMJI MPEAYCMOTPEHHBIN MPOrpaMMHBIN MaTepua, NpaBUiIbHO,
apryMEHTHPOBAaHO OTBETHJI HA BCE BOTIPOCHI, C IPUBEICHUEM ITPHMEPOB, TIOKa3aJl TTyOOKHe
CHCTEMaTH3MPOBAHHbIC 3HAHUS, BIIa/IeeT IPHEMaMH PacCYKJICHHSI U COMOCTABIISIET MaTepuai U3
pa3HbIX UCTOYHUKOB (TEOPHUIO CBSI3BIBAET C MPAKTUKOW, APYTUMHU TEMaMH JAHHOTO Kypca, APYTUX
U3y4aeMbIX MIPEIMETOB), a TaKKe 0e3 OIMOOK BBHITOIHIII MPAKTHYECKOE 33 JaHHE;

— HE3aYTECHO — pe3yNIbTaT 00yueHHs He JJOCTUTHYT, 00yJaIONIMICs HE MOXKET ITOKa3aTh
3HaHUS HAa YPOBHE BOCIPOU3BEJCHNUS U 00bACHEHU HH(POPMAIIMU, HE MOXKET MTOKa3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



