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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusaruu B 2022 - 2023
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIlHbl ¥ TEXHOJIOTHH 00PaOOTKH TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tnatos

PaGouast mporpamMma repecMoTpeHa, o0CykaeHa u oo0peHa s peanusaruu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIHbl ¥ TEXHOJIOTUH 00PaOOTKY TaBICHUEM H

IIporokomor 20 . Ne
3aB. kadenpoii C.U. [1naToB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MaiuHbl ¥ TEXHOJIOTUH 00paOOTKH TaBICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl MaIlMHbl B TEXHOJIOTHH 00pabOTKHU JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadenpoit C.J. Tlnaros

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu kadeapsl MamuHbl 1 TEXHOJIOTUH 00paOOTKU JaBIEHUEM U

[Iporokom ot 20 . Ne

3aB. kadenpoii C.U. [1naToB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enpto ocBoeHUs MUCHMIUIMHBI «[IpUOOpPHI W MAaTUYUKK KOHTPOJIS TEXHOJOTHUYECKHUX
napaMeTpoB MPOIECCOB 00pabOTKM METAIJIOB IaBJICHHEM» SIBJISIOTCS O3HAKOMIICHHE OYTYIINX
0akajaBpOB C COBPEMEHHBIMH OKCICPUMEHTAIBHBIMA METOJAMH MEXaHUKH TBEPAOTO
nehOpMUPYEMOTO Tella: dJICKTPO-TCH30METPHUEH, KOOPIWHATHOW CETKOH, Myap, CIOHCTHIC
MOJIEIH, MOJSPU3AIUOHHO-ONTUYECKUE, HU3MEPEHUE TBEPAOCTH, XPYIKHE MOKPBITHS,
MUKPOCTPYKTYPHBIH, Tonorpadus W WX TPAJAUIHUOHHO BBICOKOW POJBI0 B HCCICIOBAHHUH
AKCIUTyaTallid MallliH U UX MEXaHu3MOB B miporieccax OM/I.

3aaya u3ydeHus: QUCIHUILTHHBI 3aKITI0YAeTCs B BBIPAOOTKE y CTY/ICGHTOB YPOBHS 3HAHUH,
HEO0OXOMMOTO JIJIsl BBIMOJTHEHUS TPO(PECCHOHATIBHBIX 3a/1a4, C YYETOM COJIepKaHUs UX Oy TyIIeH
pabotsl B mpomblitiuienHocTd, HUW, Kb, npoekTHOM Wi MOHTa)KHOM OpraHu3aiuu.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuuninuna [IprOopbl U JaTUMKKU KOHTPOJIS TEXHOJIOTHYECKUX I1apaMeTPOB MPOLIECCOB
00pabOTKM METAIJIOB JIaBJICHWEM BXOJUT B BapUATUBHYIO YacThb Yy4eOHOro IUIaHa
00pa30BaTesIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCITUTUTUH/ IPAKTUK:

Mertposnorusi, cTaniapTusanusi, cepTudukanus

Maremaruka

ConpoTHBieHHE MaTEpUATIOB

®dusnka

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

Xumus

3HaHus (YMEHUs, BJaJIeHus), MOJTYYeHHbIE IPU U3yYEHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

TexHoI0rus TMCTOBOU IITAMIIOBKU

TexHosorus KOBKU 1 00EMHOMN ILITAMIOBKU

IIpon3BoacTBEHHAs — IPEIIUIUIOMHAs TPAKTUKA

[ToaroroBka k caade u ca4a rocy1apCTBEHHOIO HK3aMEHa

OCHOBBI TEXHOJIOTUU MAITUHOCTPOEHUS

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHust aucUUIUIMHBI (Moaynsi) «[Ipubopel M NaTYMKU KOHTPOJIS
TEXHOJIOTUYECKUX MapaMeTpoB MpOIeccoB 0OpabOTKM METAIOB JABICHHEM» OOYy4aroIuiics
JIOJDKEH 0071a/1aTh CIICAYIONIMMU KOMIIETEHIUSIMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETEHIINHT

IIK-2 YMCHHUEM o0ecreynBaTh MOACIIMPOBAHUC TCXHUYCCKUX 00BEKTOB U TEXHOJOTHYECKUX
mponecCoB € UCIMOJIB30BAHUCM CTAHAAPTHBIX IMAKETOB U CPCACTB aBTOMATU3UPOBAHHOT'O
MMPOCKTUPOBAHHA, IIPOBOAUTE OKCIICPUMEHTEI 110 3aIaHHBIM METOANKAaM C 06pa60T1<0171 n
AHAJIN30M PE3YyJIbTATOB

3HaTh OCHOBHBIE ITPUOOPHI M TaTYUKH KOHTPOJISI TEXHOJIOTUYECKUX MTapaMeTPOB
MPOIIECCOB 00PaOOTKHM METAJNIOB IaBIIEHUEM;0CHOBHBIE TEPMUHBI,
ONpEeNEICHUS U TOHATHUS;




Ymetn MO/JICIMPOBAHUE TEXHUYECKUX 0OBEKTOB U TEXHOJOIMUECKUX MPOIIECCOB €
WCIOJIb30BAHUEM NTPHUOOPOB U AATYMKOB KOHTPOJISI TEXHOIOTUIECKUX
[1apaMeTpoB MIPOLECCOB 0OPaOOTKN METAIIIOB JJaBIEHUEM

Buaners HaBBIKAMU ¥ METOJUKAMH 0000IIECHHS Pe3yIbTaTOB PEIICHHUS,

BKCHepHMCHTaHBHOﬁ JACATCIIBHOCTH,

[1K-4 criocoGHOCTBIO Y4acTBOBATh B pa0OTE HAJl MHHOBAIIMOHHBIMH MTPOEKTAMHU, UCTIOJIB3YS
0a30Bble METOBI UCCIIEI0BATENBCKOM 1€ATEILHOCTH

3HaTh

MCTOAUYCCKUC, HOPMATHUBHBIC U PYKOBOAAIINEC MAaTCPUaAJIbl, KaCArOIHUECA
BBITTOJIHIEMOM pa6OTBI; OCHOBHBIC OIIPCACIICHUA U ITIOHATUA,

YmMmern

BBIITOJIHATH pa6OTI)I Haa MHHOBAMOHHBIMU ITPOCKTAMHU, HUCIT0JIb3Y 0a3oBEIC
MCTOBI HCCH@HOB&T@HBCKOﬁ JCATCIIbHOCTH.

INPpUMCHATL 3HAHUA B HpO(l)@CCHOHaJIBHOﬁ JACATCIIBHOCTH,; UCITIOJIb30BAaTh UX
Ha MCKIUCHUIUIMHAPHOM YPOBHC;

Bnaners

HaBBbIKAMU U METOJUKAMH 0000ILIEHHSI PE3yIbTaTOB PELLICHMUS,
JKCIEPUMEH-TAIILHOMN ACSITEIBHOCTH;

crioco0amMM OLIEHUBAaHUS 3HAYMMOCTH U MPAKTUYECKON MPUTOJHOCTH
IIOJIy-4EHHBIX PE3YJIbTATOB;

BO3MO’KHOCTBIO MEKAMCLUUIUIMHAPHOTO IPUMEHEHHS METOA0B 00paboTKU
MIEPBUYHON MHPOPMALIMK U pacueTa HaNpsKEHUH;




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 6,4 akaj. 4acos:
— aynuTopHas — 6 akaJi. 4acos;
— BHeaynutopHas — 0,4 akaJl. 4acoB;
— caMocTosTeNbHas pabota — 97,7 aka. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiy - 3a4€T

AynutopHast ) =
KOHTaKTHas paborta E 3 ®dopma TeKyILero
=
B aKaJl. yacax o Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) g A . p Kon
> & ©| caMOCTOSATEeNBHOM | ycneBaeMoCTH U
JIACIMTUTHHBI ) [ ., | KoMIeTeHIuH
o & padoThI TIPOMEKYTOYHOH
na6. |mpaxr. [ € &
Tlexk. - | HPAKT- | =g aTTecTalun
3aH. 3aH. | QO &
1.
11  Iens H  3aJa4d
nmuctumuabel "TIpubopsr u
JATIUKA KOHTPOJIS
TEXHOJIOTHIECKUX
apaMeTpoB HPOLECCOB
06padoTku METaJIoB CamocrosTenpHOE
aBjeHueM". Pons U3y4eHue Bompocer Ha
A 411 8 Y P MK-2, TIK-4
IKCIIEPUMEHTAIBHBIX y4eOHOTO 3aqere.
METO/I0B OIIpEeAENeHUS Marepuaa.
yewnmit nehopMupoBaHus B
MalluHax OM[,
XapaKTePUCTHKH
HaIpsHKEHUH u
neopMaIuid.
Hroro mo pazaeny 1 8
2.
2.1 Mertozpl MCCIeIOBaHUI
nepopmanmii.  OCHOBHBIC
METOJIBI OIIpeeIeHHS
o CamocrosTenpHOE
OCTaTOYHBIX HAMPSHKCHHUH. HBVUCHIe Bombock! Ha
Bo3moxxnocTu ul 4 1 8 v P I1K-2, T[IK-4
y4eOHOTO 3aqere.
UCIIOTIb30BaHUE
Marepuaa.
IKCIIEPUMEHTAIBHBIX
METOJI0B HCCIIEAOBAHUS
HaIpsKEHU I
Wroro no pazneny 1 8
3.
CamocrosTenpHOe
n3ydeHue
eOHOTrO 3amuTa
3.1 3epKajbHbIiI 71 N
P 4 1/11 8 Marepuaa. 1ab0paToOpHOI IK-2, TIK-4
TEH30METP.
IMonroroBka pabotsr Nel
1a60PaTOPHBIM
3aHATHSM.
Hroro no pazaery 1/11 8




4.

CamocrosTenpHOe
41 Meron H3ydeHue Bompocsr Ha
rojorpaguyeckoi 9 v P IK-2, I11IK-4
y4eOHOTO 3ayere.
UHTEPPEPOMETPHUH.
Marepuana.
HWroro mo pasueny 9
5.
5.1 Merton peHTreHOBCKOM
CamocrosTenpHOe
mudpaxiuu.  Judpaxiums H3y4eHHE Bompock! Ha
Bporra. W3mepenue 9 v p [K-2, TIK-4
. y4eOHOTO 3ayere.
HANPSHKCHUH
Marepuana.
PEHTTEHOBCKAM METOJIOM.
HUroro no pazaeny 9
6.
6.1 OOmme cBexeHUs o CamocrosTensHoe
MarHATOAHU30TPOITHOM n3ydeHue Bompocs! Ha
P y 9 vz P MK-2, TIK-4
Merone. MarHUTOynpyruit yueOHOTOo 3ayere.
3¢ exT. MaTepuaa.
Hroro 1o paszueny 9
7.
CamocrosTenpHOe
7.1 T i B
CH3OMETPUUECKHH 9 u3ydeHue OIIPOCHI HA [K-2, [IK-4
METOJ OTBEPCTHI y4eOHOTO 3aqere.
MaTepHaa.
HWroro no pazneny 9
8.
CamocrosTenpHOE
U3y4eHne
y4aeOHOTO 3ammra
8.1 TeHzope3nucTopsl 1/0,611 9 Marepuaa. 1a00paTOpHOI IK-2, I1IK-4
[Moaroroska k paboThr Ne2
71a00PaTOPHBIM
3aHATHSIM.
Hroro no pazaeny 1/0,611 9
9.
CamocTosiTensHOe
n3y4YeHUe
4eOHOTO 3amura
1 I Y N
9 PHMCHCHHE 1 9 Marepuaa. 1ab0paTOpHOI IK-2, TIK-4
MPOBOJIOYHBIX JATINKOB
IMonroroska pabotsr Ne3
na0opaTopHBIM
3aHATHAM.
Hroro mo pazaeny 1 9
10.
CamocTosiTensHoe
n3y4YeHUe
10.1 Peructpu ne yuebHoro 3ampara
I .1/160 LI VOT (E)I‘;I(i}:;)m 1 9 MaTepHaa. nabopaTtopHoOi IK-2, I[1K-4
PHOOPEI 1 yCTp IMonroroBka pabotsr Ned
1a60PaTOPHBIM
3aHATHSIM.
Hroro mo pasaeny 1 9
11.
CamocrosTenpHOe
111 Msmeperne H3y4YeHHe Bomnpocer Ha
negopManii ¢ IOMOLIbIO 10,7 v P I1K-2, TIK-4
y4eOHOTro 3ayere.

XPYIKUX TOKPBITHH.

Martepualia.




Uroro mo pazneny

[ 107 |

12.

12.1 3auer I1K-2, I[IK-4
Uroro mo pazneny

HWroro 3a cemectp 4/1,61 97,7 3a4€T

Hroro no nucuuIuivHe 4/1,61 97,7 3a4eT TIK-2,I1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecCa, MPEANOJAralllyl0 MpPsAMYH TPaHCISALUI 3HAHUM  OT
IpenojiaBaTess K CTyAEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METOO0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENpOayKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmannonHas Jekuus — IOCIeNOBaTelbHOE H3JIOKEHHE MaTepuala B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TIperoaaBaTesl).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

JlabopaTopHas paboTa — opranuzanus yaeOHOH pabOThI C pealbHBIMU MaT€pUaTbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPaboTa C AaHAJIOrOBBIMH MOJEIISIMHU
peaTBbHBIX 0OBEKTOB.

2. TexHonoruu NpoeKTHOro oO0y4YeHUs — OpraHuszalus o0Opa30BaTENBLHOrO Ipolecca B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAIHOTO PELICHHUS MPOOJEMHOM 3aJayd WM BbIIIOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraer COBMECTHYIO y4eOHO-I103HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJICHHYIO HA BbIPaOOTKY KOHIEMIMM, YCTAHOBJIEHHUE LI€JEeH U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJbTaTOB, OIpPEJC/IEHUE MNPUHLUIOB U METOAMK peIIeHUs
IIOCTaBJIEHHBIX 3ajay, I[UIAHUPOBAaHHWE XoAa pabOThl, MOUCK JOCTYNHBIX MU ONTUMAJIbHBIX
pecypcoB, MO3TAHYI PEANM3ALUI0 IUIaHA pabOThI, MPE3CHTALUI0 PEe3yJbTaToOB pPabOThl, MX
OCMBICITIEHUE U PEDITKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBatenbckuii MpPOEKT — CTPyKTypa npuOIMkeHa K QopMmMaTy HaydHOTO
UCCIIEIOBaHMs  (JI0Ka3aTeIbCTBO AKTYaJlbHOCTH TEMBI, ONpeAEJeHHE HayyHOW MpoOsieMBbl,
npeaMera U O0bEKTa HCCIEAOBAaHMA, LieJiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIO0TE3bl, 000011IeHUE PE3YIBTATOB, BBIBO/IbI, 0003HAUEHUE HOBBIX ITPOOIIEM).

NHpopMalMOHHBII MpOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENIBHOCTh C  SIPKO
BBIPaKCHHON 3BPUCTUYECKON HAMPABIEHHOCTHIO (ITOMCK, 0OTOOP M CUCTEMATH3alMs HUHPOpMauu
0 KakoM-TO 0OBEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIu3 U
0000111eHre /I pe3eHTaluu 0oJiee UPOKOH ayITUTOPUN ).

3. HTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTENbHOrO Mpolecca, KOTopas
IpeJnoiaraeT akTHBHOE U HEJTMHEIHOE B3aUMO/IeCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO- 3HAUYMMOIrO s HHUX oOpa3oBaTeibHOro pesyiapTara. Hapsay co
CHEIUAIM3UPOBAHHBIMU ~ TEXHOJOTHUSIMU  TAaKOro  poja  TNPUHIUN  HUHTEPAKTUBHOCTH
NpPOCIEXHUBAaETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HNHTepakTUBHOCTD MOAPAa3yMEBAET CyOBEKT-CyOBbEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUPOBaHUE caMOpa3BUBaroLIeiicss HH(POPMaIIMOHHO-PECYPCHOM
CpEe.IbL.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIIpOCa,
npoOsieMbl, BBIBIEHHE MHEHUIl B rpynne (MeX-TpyIIoBOM JAMajior, JHUCKYCCHS Kak
CIIOp-/IUAJIor).

6 YueOHO-MeTOAUYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00y4yalommxcst
IIpencrasneno B npuioxxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUTTIMHBI (MOTYJIs1)



a) OcHoBHas TUTEpaTYypa:

1. [InanupoBaHue 3KcriepuMeHTa U 00padoTKa pe3ysabTaToOB ¢ UCIOJIb30BaHHeM DBM :
yuebHoe mocooue / A. A. Kanbuenko, K. I'. [Tamenko ; MI'TY. - Maraurtoropck : MI'TVY, 2017. -
1 snekrpon. ont. guck (CD-ROM). - Ha THT. 1. COCT. yKa3aHbl Kak aBTOpBL. - TEKCT :
AJIEKTPOHHBIN.

2. MeTopl onucanus U aHanu3a (opMOU3MEHEHHs MeTajIa | yaebHoe mocooue / A. A.
Kanpuenko, K. I'. [Tamenko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 351eKTpoH. ONT. TUCK
(CD-ROM). - Ha THT. JI. COCT. yKa3aHbl KaK aBTOPHI. - TEKCT ;| 3JICKTPOHHBIIH.

3. anbrun, M. I'. ABroMaTH3alus M3MEPEHHUN, KOHTPOJS M MCIBITAaHUHA | ydeOHOe
nocobue / M. I'. laneirun, 5. A. BaBunun. — Caunkr-IlerepOypr : Jlans, 2019. — 172 ¢. —
ISBN 978-5-8114-3531-9. — Tekct : anekrponnsiid // Jlab : 31MeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/115498 (mnarta oopamienwus: 01.06.2020). — Pexum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

4. I'pebennuxoBa, B. B. Texuuueckue uaMepeHus u npuOopsl [ DNEKTPOHHBIN pecypc] :
yueOHoe mocobue / B. B. I'pedennuxoBa, M. B. Beuepkun ; MITY, [kad. DudC]. -
MarsuToropck, 2014, - 150 «c. : WI.,  CXEMBEI. - Pexum  nmocryna:
httns://maatu.informsvstema.ru/unloader/fileUnload?name=817 .ndf&show=dcataloaues/1/11163

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Ilpunoxenust TEOpUM IUIACTUYHOCTU K pa3palOTKE M aHAIU3y TEXHOJIOIMUECKUX
npoiieccoB : yueoHoe mocobue / B. M. Canranuk, A. M. Tlecun, J[. H. Yukuries u ap. - [2-¢ u3.,
noArot. no ned. uza. 2012]. - Maraurtoropek : MI'TY, 2013. - 1 sanektpoH. onT. auck (CD-ROM).
- 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349
/1049&view=true (mata obOpamenus: 04.10.2019). - MakpooObeKT. - TeKCT : IIEKTPOHHBIM. -
Ceenenus noctynHsl Takxke Ha CD-ROM.

2. Camapuna, W.I'. OcHOBBI METPOJOrMH, CTaHAAPTH3ALMU U CEePTUDUKALUU
[DnexTponHbIit pecypc]: yued. mocobue / I.I' Camapuna, T.I' CyxonocoBa. — M.: ®I'YIT HTI]
«HHupopmpeructpy, 2017. — 208 c. — Pexum JOCTyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134
039/2872.pdf&view=true — 3aru. ¢ skpaHna.

3. ApwucroB, A.M. Merponorus, crapmaptuzanus, cepruduranus [DIEKTPOHHBIH
pecypc]: yue6. nocodue / A.W. Apucros, B.M. Ilpuxoasko, U./1. Ceprees, JI.C. atroxus. - M.:
Hudpa-M, 2013 — 288c. — Pexxum pocryma: http://znanium.com/bookread2.php?book=369646 —
3ari. ¢ 3KpaHa.

4. Dpacros, B.E. MeTtpomnorus, cranaapTuzamus u cepTudukamnus [ DIeKTpOHHBIN pecypc]|
. yueb. nocobue /B.E. Opactos- 2-e uzn., nepepad. u gorn. — M. : UHOPA-M, 2017. - 196 c.
Pexxum mocryna: http://znanium.com/bookread2.php?book=636240

B) MeToanyeckne yKazaHus:

1. I'peGennnkoBa, B.B. Texuuueckue namepenus u npudopsl. JJabopatopHslil mpakTUKyM
[Tekct]: yue6. mocobue / B.B.I'pebennukoBa, M.I'. Camapuna. — Marauroropck: M3a-Bo
MarnuTtoropck. roc. TexH. yH-Ta, 2016. — 102 c.

2. ITorémkun, B.K. O6paboTka MeTauioB qaBiieHHeM . meToaudeckue ykazanus / B.K.
[Torémkun, B.A. Tpycos, JI.M. Kanyrkuaa. — Mocksa : MUCHUC, 2011. — 27 ¢. — Teker :
ANEKTPOHHBIN /| DnextpoHHO-OMOMMOTeuHass cucrema «Jlawp» : [caiit]. — URL: https:/
https://e.lanbook.com/book/117031 (mara oOpamenus: 27.10.2019). — Pexum mocrtyma: ajis
aB-TOPHU3. [10JIb30BATEICH.

3. Unbuna, H. H. Teopus 06paboTku meTamuioB gaBnenueM : npaktukym / H. H. Unbu-Ha |
MI'TY. - Marautoropck : MI'TVY, 2017. - 1 anekrpos. ont. auck (CD-ROM). - 3arn. ¢ Tu-Ty.
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856/2762.pdf&view=true (mara oOpamenus: 04.10.2019). - Maxkpoobobekr. - Tekcr



noctymnHbl Takke Ha CD-ROM.

4, TumodeeB, M. A. OCHOBBI DJJIGKTPOTEXHUKH, OJIEKTPOHUKH ¢ aBTOMATHKHU.
JlaGopaTopHbIii pakTHKyM : yueOHoe nocobue / Y. A. Tumodees. — Canxr-IletepOypr : JlaHb,
2016. — 196 c¢. — ISBN 978-5-8114-2264-7. — Tekct : snekrpouusii // Jlanb
3JIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/87595 (nara
obpamienns: 01.06.2020). — Pexxum g0cTyIa: s aBTOPHU3. II0JIb30BATENIEH.

r) [Iporpammuoe odecnnieuenne u UaTEepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS TULEH3UU

MS Windows 7
Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7
Professional (ms  |[-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007
Professional
7Zip cB000HO pacrpocTpansemoe [10 OECCPOUHO

MathWorks
MathLab v.2014  |K-89-14 01 08.12.2014 0eccpodHo
Classroom License
Deform3D Nol173 ot 20.12.2007 0ECCPOYHO
MS Off_lce 2003 Ne 135 o1 17.09.2007 0eccpovHO
Professional
ONEeKTPOHHBIE
IUTAKaTHI 110 KypCy
"MamuHsI 1
TEXHOJIOTHS K-227-12 o1 11.09.2012 6eccpouHo
o0paboTku
MaTepHaJIoB

naBaeHueM"
DIEeKTpOHHBIE

TJTaKaThI IO
AUCHUITIIINHE
"OCHOBBI J1-903-13 ot 14.06.2013 6eccpouHO
METPOJIOTUU U
INEKTPUUYECKUE
u3MepeHus"”
FAR Manager cB000THO pacrpoctpansemoe [10 0ECCPOYHO

Ne 135 o1 17.09.2007 OeccpouHo

IIpodeccnonanbHbie 0a3bl JaAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xypca CchUIKa
DrexkTpoHHas 0a3a mepHoAMuUecKUX m3maHuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/




Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTUPOBAHUS
(PUHII)

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

ITouckoBass cucrema Axagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

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

DenepaiibHOE roCyapCTBEHHOE O10/DKETHOE
yapexacHue «PenepalbHblid MHCTUTYT IIPOMBIIIIIIEHHON
COOCTBEHHOCTH»

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

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-ICCKOe o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:
MaTepI/Ia.HI)HO-TeXHI/I‘-ICCKOe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:
1. YuyeOHrle ayauTopun i IpOBCACHUS 3aHATHH JICKIIMOHHOI'O THIIA: Komriexc

TECTOBbLIX 3aIlaHHI>'I AJIA IPOBEACHU A TPOMEKYTOUYHBIX U py6e)KHI)IX KOHTpOJICﬁ.

2. YuebHas aynuTopus AJis MpoBeAeHUs 1a00paTOpHBIX padboT: JlabopaTopHbIi KOpITyC C

nabopaTopueill CBapkH U jgabopaTopuen pe3aHus: KOMIUIEKT
METOJMYECKMX PEKOMEHIalui, ydyeOHOoe mocoOue, Iulakatel Mo TeMam. JlaGoparopHoe
o0opyI0BaHue.

IIEYaTHBIX U DJIEKTPOHHBIX BEPCUHI

3. YueOHast ayauTopus Ui IPOBEACHUS MEXaHUUECKUX UCIIBITAHUM:
1) MaruHbl yHUBEpCAJIbHBIC UCTIBITATEIbHBIC HA PACTSDKEHHE.

2) MepurebHbIN HHCTPYMEHT.

3) [pubops! 11 M3MEpeHHst TBEPIOCTH 110 MeToiaM bpuHeruis u Pokserna.

4) MUKpOTBEpIOMED.
5) [Teun TepmuvecKue.

4. VuebHasg ayauTopus M TPOBEINCHHUS MeTauiorpauyeckux HcciaeJ0BaHUM:

Muxpockornst MUM-6, MUM-7

5. YueOHbIe AyauTopuun il MpOBECACHUA WHIAWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TCKYHICTO

KOHTPOJIS ¥ TPOMEXKYTOUYHOM aTTecTanuu: /Jocka.

6. Ilomemienne s XpaHeHHs M NPOPHIAKTHUECKOTOo OOCIYKUBAaHHUS Yy4eOHOTro

obopynoBanus: Ctenaxu, MHCTPYMEHTHI JIJIs pEMOHTA JTJA00paTOPHOTO 000PYI0BaHUSI.




IIpunoxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Ilo oucyunnune «IIpuOOPHI U JATUMKU KOHTPOJIS TEXHOJIOTMYECKUX MapaMeTpOB MPOLECCOB
00pabOTKM METAUIOB  JABJICHUEM)» NpeOdyCMOmMpeHd  ayOumopHas U — GHeayOUmopHAas
camocmosamenvbHas paboma o0y4aruuxcsi.

Camocmosmenvnas paboma CcmyoeHmos npeononazaem CcamocmosamenbHoe u3ydeHue
YUeOH020 Mamepuana, N0O2OMOBKY K 1aOOPaAmopHbiM 3aHAMUAM U OpopmaeHue 1abopamopHbix
pabom.

JlaGopaTopHblie padoThI

Ne 1. 3epkanbHblii TEH30METP

Ne 2. Tenzope3ucropsil.

Ne 3. IlpuMeHeHue NpoBOJIOYHBIX JaTYNKOB

Ne 4. Peructpupyromue npudbopsl 1 yCTpoiicTBa

Bonpoch! 1 3a1aHus 1Jis1 NOATOTOBKY K 3alUTe J1a00paTOPHBIX padoT

VkaxuTe XapakTepHble yYacTKM Ha jauarpammax. llepeuucnure wmartepuanbl U THUIIBI
KPUCTAIITMYECKUX PEIIeTOK MaTepHuasoB, IS KOTOPBIX XapaKTepHbI MOJOOHBIE JUarpaMMbI
pacTsDKEHUS.

Stress
1

—~>

Strain

&

Puc. 1. Tunu4Has quarpaMmma ¢ — € JJIs1 MAJIOYTVIEPOAMCTOM CTAIH

1. Ilpenen npoyHOCTH (BpeMEHHOE CONPOTHUBIICHHE PA3PYILLICHHIO)
2. llpenen Tekydyectu (BepXHUM)
3. Touka pa3pyuieHus
4. OGnactb neOpMaMOHHOTO YIIPOYHEHUS
5. O0pa3oBanue melku Ha oopasie


http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_A36_2.png
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_A36_2.png
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Puc. 2. TunuyHasi guarpaMma ¢ — € J1Jisl A TIOMUHHEBBIX CIIABOB
1. [Ipenen npodyHoCcTH (BpEMEHHOE COMIPOTUBIICHUE PA3PYIIECHUIO)

2. YCIIOBHBIH Mpe/iet TeKy4eCTH (Gp.2)
3. [Ipenen nponopuuOHAILHOCTH
4. Touka pa3pyuieHUs
5. lebopmanus npu yciaoBHOM Ipefene TekydecTd (00buHo, 0,2 %).

Paccuuralite HAIPsKCHUS Ha YKA3aHHBIX HAKJIOHHBIX TIIOIIAa/IKaX

2 J\

G2z

Puc. 3. HanpsisxeHnnsi HAa HAKJIOHHOM II0IIAKE

[TomyunTe HampspkeHHE TpadUUYeCKUM CIIOCOOOM MYTEM MOCTPOCHHSI KPYrOBOM JHArpaMMBbI
HaIpsHKEHHOTO COCTOsSHUA (Kpyru Mopa) i yKa3aHHOTO Ciiy4asi TUIOCKOTO HaIpsHKEHHOTO
cocrosiHus. [TycTh man anemeHT (puc. 4), o GOKOBBIM IPaHSIM KOTOPOTO JCUCTBYIOT U3BECTHBIE
TJIaBHBIE HANpsDKeHHs S1 U Sp. Omnpenennte HanpspkeHUs oy (011), op (022), 7o (012), 73 (021),
JNEHCTBYIONIME HA HAKIIOHHBIM TUTOMIAIKaM o U .

J7151 3TOTO BBIMOJHUTE CIEAYIOIINE ACHCTBUS:

1. BoiOepuTe MPSAMOYTOJBHYIO CUCTEMY KOOPAMHAT (0, 7) Tak, YTOObI Oochb alcIuce
ObLIa mapayiebHa 00JIbIIEMY U3 TJIABHBIX HAMPSHKEHUM;


http://mysopromat.ru/uchebnye_kursy/istoriya_soprotivleniya_materialov/biografii/mor_otto_hristian/
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_Aluminum_2.png
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_Aluminum_2.png

2. Ha ocu abcuucc OT Havajga KOOPIMHAT OTJIOXKHUTE OTPE3KH, YUCICHHO PaBHBIC
TJIABHBIM HAIPSDKEHUSIM S; U Sp, M HAa WX PA3HOCTH, KaK Ha JMaMETpe IMOCTPOUTH
OKPYKHOCTB;

3. W3 KpaiiHei JIeBOi TOUKU A OKPY)KHOCTH MTPOBEAMTE JTyY, ApaUIeIIbHbIA HOPMAaJIH
Ny K TIoIake a (puc. 4).

)

Puc. 4. I'paduyeckuii cnocod onpeaesieHNsl HANPSIZKEHN I HA HAKJIOHHBIX IJIOIIAIKAX

[To yxa3zanHbIM  ¢oTorpadusM MyapoBBIX I[I0JIOC ONPENEIUTE KOMIIOHEHTHhl TEH30pa
HaIpPsODKEHUN  JUIS IUIOCKOTO HAIIPSYKEHHOT'O COCTOSHMUSL.

Bormpocs! 1151 TOATOTOBKY K 3a4eTy

1. Henp © 3agauM  SKCIEPUMEHTAJIbHBIX METOAOB HCCIEIOBaHMSA HANpsOKEHUH U
nedopMmanuii. Posib 3KCIepUMEHTATBHBIX METO/OB OINpPENENCHUs YCHIMKM aepopMUpOBaHUS B
mammHax OM/I, xapakTepuCTHKI HapsDKEHUH U e opManui.

2. TlpoBeneHne HKCIIEPUMEHTA U BBHITIOJHEHUE H3MEPEHHIA.

3. Meronsl uccnenoBanus aedopmanuii. OCHOBHbIE METOJbl OINpPENENEeHUss OCTATOYHBIX
HaIpsOKEHUN.

4. BO3MOXHOCTM M HCHOJb30BAHUE HKCIEPUMEHTAIBHBIX METOJOB  HCCIEOBaHUS
HaIpsHKEHUN

5. HampspkeHus Ha HAKJIIOHHBIX IUTONIAAKax. TeH30pbl HaNpsHKeHUH U aedopmariuii.

6. IlpouHocts m HampspkeHWe. CHIIBI CHETUICHHS] MOJIEKYJ BHYTPH HarpyK€HHOTO Tela.
Jnarpamma pacTsDKEHUs IUIACTUYHOIO Marepuana. JluarpaMma pacTsDKEHUsT XPYIKOIO
MaTepuana. BnusHue ckopoctu nedopMaliuy 1 TeMIepaTypbl Ha IPOYHOCTHBIE XapaKTePUCTUKU

7. TI'paduyeckue cmnocoObl ompenenenus HanpspkeHuit Kpyrm Mopa. Metoa nuHMN
CKOJIb)KEHUS.

8. Merton ronorpadudeckoii UHTEpHEpOMETPHUH.

9. Meron pentreHoBckoi mubpakmun. Judpakmus bporra. M3mepeHuwe HampshDKeHHUN
PEHTTEHOBCKUM METOOM.

10. OOGmue cBeeHUs 0 MATHUTOAHU30TPOITHOM METO/ie. MarHUTOynpyTruii 3P heKT.

11. Ten3omeTpuuecKHil METOJI OTBEPCTUI

12. Tonspu3aliiOHHO-ONTHYECKUA METO] M3MEPEHHUS HAIIPSHKEHUH.

13. MeTtoJ NenUTENbHBIX CETOK.

14. Mertox MyapoBbIX TOJIOC.

15. U3mepenue nedopMaliuii ¢ MTOMOLIBIO XPYIKUX MOKPHITHH.

16. JlaTuvikd aBTOMAaTHYECKHX CHCTEM. TeH304aTuyuku. BUIbI MECI03 M UX YCTPOMCTBO.
OO6nacTi TPUMEHEHUS TEH30METPUYECKOTO MeToJa. TexXHHKa W TEXHOJIOTUS MCCIEOBaHUS



HanpspKeHUd U nedopmanuii.  MeToabl UCCIIEIOBAHHS TOJHOTO YCHUIHUS Je(OpPMHUPOBAHUS.
VY CeTpoiCTBO MEXaHUYECKHUX U THIPABINYECKUX MECI03.



[puioxenne 2
OueHovHbIe CPpeACTBA /1Jisl MPOBeIeHUs IPOMEKYTOUHOI aTTeCTALNHU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ U OLCHOYHBIC CpeACTBA JIA IIPOBCACHUA HpOMe)KyTO‘lHOﬁ aTreCcranum:

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHble CpeCTBA
KOMIETEHIUH

IIK-2 ymenuem o0ecrieuynBaTh MOJeJMPOBAHNE TEXHUYECKUX 00BEKTOB M TEXHOJIOTHYECKHX MPOLECCOB € HCIOJIb30BAHNEM CTAHAAPTHBIX MIAKETOB U
CPeCTB aBTOMATH3HPOBAHHOI0 NPOCKTHPOBAHUS, IPOBOAUTH IKCIIEPHMMEHThI 110 3aJaHHBIM METOAMKAM ¢ 00pa00TKOH M AHAJIH30M Pe3yJbTaTOB

3Hathb OCHOBHbIE TPUOOPHI U TaTYUKU KOHTPOJIS Bompocs! k 3agety

TEXHOJIOTMYECKHUX IIapaMeTPOB IIPOLECCOB 1. Iens 1 3a1a4M KCIIEPUMEHTAIIBHBIX METOIOB MCCIIEI0BAHUS HANPSKEHUH U
00paboTKH METAIIOB 1aBIEHHEM;0CHOBHBIE nepopmanuii. Posib 3kciepuMeHTalIbHBIX METOJIOB OIIPEIEICHUs YCHIINN Ae(OpPpMUpPOBaHUS B
TEPMUHBI, OIIPEIEICHUS U IOHSTHS; MamnHax OM/, XxapakTepUCTHKHU HaIPsDKEHUH U 1eopMarivi.

2. [IpoBeneHue 3KCrIEpUMEHTa U BBIIIOJIHEHUE U3MEPEHUM.

3. Mertoas! uccnenoBanus aepopmanuii. OCHOBHbIE METO/IbI ONPEIEICHUS OCTATOYHBIX
HaIpsKEHU.

4. Bo03M0OKHOCTH U UCITOJIB30BAHUE HKCIIEPUMEHTAIIBHBIX METOJOB UCCIIEIOBAHUS
HaIpsHKEHUN

S. HanpsikeHns Ha HaKJIOHHBIX IJI0MIaIKaxX. TeH30pbl HAapsDKEHUH 1 1edopMariuii.

6. [IpounocTh u HanpskeHue. CUITbI CLETJIEHUSI MOJIEKYJI BHYTPH Harpy>KEHHOT'O Tella.
JuarpaMmMa pacTsDKEHUs IUIAaCTUYHOrO MaTepuana. Jluarpamma pacTsKEHHUS XPYIIKOrO
Matepuaia. BausHue ckopocTu aedopmaniy 1 TeMrnepaTypbl Ha IPOYHOCTHBIE XapaKTEPUCTUKU

7. I'paduueckue criocods! onpeaeneHus Hanpsbkenuit Kpyru Mopa. Merton nunuit
CKOJIbXKEHUSI.

8. Merton ronorpaduyeckoil UHTEPPEpOMETPHUH.

9. Meton pentrenoBckoi audpaxuuu. Audpaxuus bparra. M3smepenue HanpsokeHui
PEHTIEHOBCKUM METOJIOM.

10. OO61mue cBeIeHUs: 0 MarHUTOAHU30TPOITHOM MeTozie. Maruuroynpyruit apgexr.
11. Ten3oMeTpu4ecKuil METO OTBEPCTUHI

12. [Tonspu3ainOHHO-ONTUYECKUIM METOJ U3MEPEHHUSI HATIPSKEHUMN.

13.  Metoa nenuTeNbHBIX CETOK.

14, Metoa MyapoBsIX 1OJIOC.




CTpyKTypHBIii

OneHouHbIE CpPECTBA

JJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS
KOMIIETCHIIUH
15. N3mepenue nedopmaninii ¢ MOMOIIBIO XPYIKHX MTOKPBITHIH.
16. JlaTuynku aBTOMaTH4YeCKUX cUCTEM. TeH30AaTuUuKu. Buabpl MEC03 U UX YCTPOMCTBO.
O6nacTi mpuMEHEeHUs! TEeH30METPUUECKOTro MeTo1a. TeXHUKA U TEXHOJIOTHS UCCIIE0BaHuUs
HanpspkeHuid U neopmanmii. MeToIbI HCCIIeIOBaHUS TOJTHOTO YCUITHUS Ie(hopMUpOBaHUS.
Y CTpoiiCTBO MEXaHUUECKUX U THAPABINYECKUX MECI03.
YMmeTb MOJICJIMPOBAHUE TEXHUYECKUX OOHEKTOB U VKkaxure XapakTepHble Y4acTKM Ha auarpammax. l[lepeuncivre mMarepualibl U THIIbI
TEXHOJIOTMYECKUX MPOIIECCOB C KPUCTAINIMYECKUX PEIIETOK MaTepHalioB, Ui KOTOPBIX XapaKTepHbI MOJOOHBIC JMAarpaMMBbl
MCIIOJIb30BAHUEM MPUOOPHI U TATYUKH pacTsHKEHUS.
KOHTPOJI TEXHOJIOTMUECKUX [TapaMeTPOB EHrEES
IPOIIeCCOB 0OPaOOTKN METAIIJIOB AABJICHHEM 1
Bnaners HABBIKAMU ¥ METOJUKAMH 000O0IICHHUS —‘-\3‘ 3
pE3yNbTAaTOB PELIECHUs, IKCIIEPUMEHTAIIbHON g :

JIeATECIIbHOCTH;

Strain

Puc. 1. Tunuynas puarpaMmma ¢ — € JJisl MaJIOYTJIEPOAMCTOM CTAIN

1. Ilpenen mpoYHOCTH (BPEMEHHOE CONPOTUBIICHHE Pa3PYIICHHIO)
2. llpenen TexydecTH (BEpXHHMIA)

18



http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_A36_2.png
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_A36_2.png

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHbIE CpPECTBA

3. Touka pa3zpyiieHus
4. O6nactp AeGOpPMAITUOHHOTO YIIPOYHEHUS
5. O6pa3oBaHue meiikn Ha 00pasIe

Puc. 2. Tunnunasn anarpamMmma ¢ — € AJisl aJIIOMHUHUEBBIX CILVIABOB

1. Ilpenen mpovyHOCTH (BPEMEHHOE CONPOTUBIICHUE PA3PYIIEHHUIO)

2. YCIIOBHBIH Mpeen TeKy4ecTH (G 2)

3. IIpenen nponopryuoHaIbHOCTH

4. Touka pa3pyIlieHus

5. dedopmanus pu YCIOBHOM Mpesene Tekydectu (00brano, 0,2 %).

Paccumnraiite HAITPsXKCHU Ha YKa3aHHBIX HAKJIOHHBIX IJIOIIAaJKax

19



http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_Aluminum_2.png
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CTpyKTypHBIii

3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHbIE CpPECTBA
KOMIIETEHIIUU
2
Cz2
Puc. 3. HanpsizkeHust HAa HAKJOHHOM ITOLIa/IKe
IK-4 CIOCOOHOCTHI0 YYACTBOBATH B pa00oTe HA/l MTHHOBAIIMOHHBIMHU NMPOEKTAMH, HCI0JIb3Ys 0230Bble MeTOAbI HCCJIE10BATEIbCKOM 1eATeJbHOCTH
3HaThb METOMYECKHE, HOPMAaTUBHBIE U PyKOBOAsIIME | Bonpock! k 3auery:

MaTCpHralibl, KaCarOIneCsa BBITIOJTHSIEMOM
pa6OTLI; OCHOBHBIC OIIPCACIICHUA U MTOHATHS,

1. Ienp m 3a1aun SKCIIEPUMEHTAIBHBIX METOJOB MCCIIEIOBAHUS HANIPSKEHNUN U
nedopmaruii. Posib SKCiepMMEHTAIbHBIX METOJIOB ONPEAETIeHNUs YCUIHH 1eOopMUPOBaHUS B
MamHax OMJI, XxapakTepucTUKH HallpsHKEHUN U 1ehopMalini.

2. [IpoBeneHue 3KCIIEpUMEHTA U BBIIIOJIHEHUE U3MEPEHU.

3. Metons! uccnenoBanus aedopmannii. OCHOBHBIE METOIbI ONPEAENIEHUSI OCTaTOUHBIX
HaIpsHKEHUN.

4. Bo03M0XXHOCTH 1 UCITONIB30BAaHNE HKCIIEPUMEHTAIBHBIX METOIOB UCCIIEIOBAHMS
HaIpsHKEHUN

5. Hanpsbkenrst Ha HAKJIOHHBIX TUIONIAIKaX. T €H30PhI HANPSDKEHUN U e OpMaIinii.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHbIE CpPECTBA

6. [IpounocTs n HanpsixeHue. Cuiipl CLETUICHNS MOJIEKYJ BHYTPU HAarpyKEHHOTO TeJa.
Jlnarpamma pacTspKEHHU IJIaCTUYHOIO Marepuaia. J(narpamMmma pacTsKeHHs! XpYyIKOTro
Matepuaia. BausHue ckopocTu geopmaiuu 1 TeMrepaTypbl Ha IPOYHOCTHBIC XapaKTEPUCTUKU
1. I'paduueckue criocods! onpeneneHus Hanpspkernii Kpyru Mopa. Merton nunuit
CKOJIbKECHUSI.

8. Mertopa ronorpapuaeckoir ”HTEpHEPOMETPHH.

9. Meron pentreHoBckoi qudpakuun. udpakuus bparra. M3amepenue HanpsokeHUH
PEHTT€HOBCKHUM METOJIOM.

10. OO61ure cBeeHUs 0 MarHUTOAHU30TPOITHOM MeTozie. Maruuroynpyruit apQexr.

11. TenzoMeTpudecKknuii METO] OTBEPCTUI

12. [Tonspu3alnOHHO-ONTUYECKUM METOJ U3MEPEHHUSI HATIPSIKEHUM.

13. MeTto 1eTUTENbHBIX CETOK.

14.  Meroa MyapoBbIX HOJI0C.

15.  Usmepenue nedopmaruii C mOMOILIBIO XPYIKUX MTOKPBITUH.

16. JlaTunky aBTOMaTHYECKUX CUCTEM. TeH301aTuuKu. Buibl Meci03 1 UX YCTPOHCTBO.
O6nacTi NpuMEHEHUs! TEeH30METPUUECKOTro MeToia. TeXHUKA U TEXHOJIOTHS UCCIIe0BaHUs
HanpspDKeHud 1 qedpopmannii.  MeTobl Mcciel0BaHHs MOJTHOTO YCHIIUs 1e(OpMUPOBAHMSL.
YCTpOWCTBO MEXaHUUYECKHUX U TMAPABINYECKUX MECI03.

YMmeTn

BBINOJIHATH paObOTHl HaJl MHHOBAllUOHHBIMU
IPOEKTaMH, UCTOJIb3Yysl 0230BbI€ METO/IbI
HCCIIE0BATEIBCKOM NEATEIbHOCTH.
NPUMEHSTh 3HaHUS B MPodeccnoHaNbHOM
JESATENIbHOCTH; UCIIOJIB30BATh UX HA
MEXJIMUCHUIUIMHAPHOM YPOBHE;

Bnanets

HaBBIKAMH U METOJIUKAMH 0000IIEHHUS
pPE3yNbTATOB PELIECHUs, SKCIIEPUMEHTAILHON
JESITENBLHOCTH,

croco0aMu OLIEHUBAHUS 3HAYNMOCTH U
MPAKTUYECKON MTPUTOTHOCTH IMOTYyYEHHBIX

[MonayunTe HampsHkeHHe TpadUUIecKUM CIOCOOOM IyTeM MOCTPOCHHUS KPYroBOif
JMarpaMMbl HalpPsDKEHHOTO COCTOsHHs (Kpyrm Mopa) [uls YKa3aHHOTO Ciydas IIOCKOTO
HAMpPSHKEHHOTO cocTosiHust. IIycTh maH symeMeHT (puc. 4), Mo OGOKOBBIM TPaHSM KOTOPOTO
IEHCTBYIOT U3BECTHBIC INIaBHBIC HAIPSDKEHHUS S1 U Sp. OTpenenute HanpsukeHus o, (011), 0p (022),
7o (012), 7 (021), AeHCTBYIOINE HA HAKIIOHHBIM ILIOIIAKAM o U f3.

JIJ1st 5TOTO BBITIOJIHUTE CIIEYOIIHME IEHCTBUS:

BbIOpaTe MpPSIMOYTOJBHYIO CHCTEMY KoopauHarT (o, 7) Tak, 9ToObl OChb abcice Oblia
napaJuiebHa GOJbIIEMY U3 TJIaBHBIX HAIPSKEHHIA;

Ha OCH albCIMCC OT Hayala KOOPAMHAT OTJIOXHTE OTPE3KH, YHCICHHO paBHBIC TJIABHBIM
HAINPSUKEHHUSIM S1 U Sp, ¥ HA UX Pa3HOCTH, KaK Ha JUAMETPEe MOCTPOUTH OKPYKHOCTb;

U3 KpaifHell JieBoll TOYkM A OKpPY)KHOCTH NPOBEIUTE JIyd, MapajjieNbHbIA HOpMaiu N, K
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHbIE CpPECTBA

pE3ynbTaTOB;
BO3MO>KHOCTBIO MEXIUCHUIUIMHAPHOTO
MIPUMEHEHUS METOJI0B 00pabOTKH MepBUYHON
uH(pOpMallUU U pacyeTa Halps>KEHUM;

omaske o (puc. 4).

Ve

Puc. 4. I'papuuecknii cnocod onpeaesieHUs HANPAKEHUH HA HAKJIOHHBIX IJIOIIAIKAX

Io yxazannvim  pomoecpaghusim myapogwix noioc onpeoenume KOMROHEHMbL MEH30PA
HanpsiiceHull 071 NI0CKO20 HANPSANCEHHO20 COCMOSAHUSL.
Buvinonnenue nabopamoprvix pabom NeNe 1,2,3,4.
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0) [lopsinok npoBeIeHUsI MPOMEKYTOUHOI aTTeCTAIMU, TOKA3aTeJN U KPUTEPUH
OlleHUBAHUSI:
[TpomexxyTouHas artectarus o qucruruiiae «[ IprOopbl v TaTYMKU KOHTPOJIS TEXHOIOTHIECKHX
apaMeTPOB MPOIECCOB 0OPAOOTKH METAILIOB JJABIICHUEM) BKJIFOUAET TEOPETHYCCKHIE BOTIPOCHI,
MO3BOJISIOIINE OIICHUTh YPOBCHD YCBOCHHSI O0YJAIOIIMMHUCS 3HAHHMA, U TIPAKTUUECKUE 3aaHMS,
BBISIBIISIFONIHME CTETIEHb CPOPMHUPOBAHHOCTH YMEHUI U BIIJICHUH, TPOBOIUTCS B (hopMe 3aueTa.

Kputepuu oneHk# (B COOTBETCTBUH ¢ ()OPMUPYEMBIMH KOMITETEHITUSMU H TJIAHHUPYEMBIMU
pe3ynbTaTaMu OOYYCHHS ):

- «3a4TeHO» — 00y4Yaemblil JOJDKCH TOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHUS W
00bsicCHeHUs1 HH(OpMAIHH, MHTEIUIEKTyalbHbIC HABBIKK PEIICHHSI TPOCTHIX 3371ay;

- «HE 3aYTeHO» — 00y4YaeMblii HE MOXKET TOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEACHUS U
00BbsicHeHUsT HH(OpMAIK, HE MOXKET IMOKa3aTh MHTEIUICKTYaIbHbIC HABBIKU PEHICHUS TPOCTHIX
3a1ad.



