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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpr0 OCBOEGHMS AUCHUIUIMHBI «OKCHEPUMEHTAIbHBIE METOJbl  ONpPEACICHUS
negopManuii 1 HaNpsDKEHHI» SBISIIOTCS O3HAKOMIIEHHE OyAymMx OakalaBpOB-MEXaHUKOB C
COBPEMEHHBIMH JKCIIEPUMEHTAIbHBIMU METOJJAMH MEXaHUKHU TBEPJOro AeQOpMUPYEMOTo Tea:
ANEKTPO-TEH30METPUEH, KOOPJIMHATHOMU CETKOM, Mmyap, CJIOUCTBIE MOJENH,
MOJISIPU3AMOHHO-ONTUYECKUE, U3MEPEHUE TBEPIOCTH, XPYIKHE TOKPBITHSL, MUKPOCTPYKTYPHBIH,
rojorpadus ¥ UX TPATUIMOHHO BBICOKOW POJIbIO B MCCICIOBAHUU IKCIUTyaTallMd MAITUH U UX
MEXaHU3MOB B Mponeccax OM/I.

3amada u3ydeHusl TUCIUILIMHBI 3aKII0YaeTCs B BRIPAOOTKE y CTYJCHTOB YPOBHS 3HAHUA,
HEOOXOJUMOTO JJisi BBINOJHEHHUS] NPOGECCHOHANbHBIX 3aJad, C YYETOM COJICpXKaHUS UuX
Oyny-1ie padoTsl B mpombliieHHocTH, HUM, Kb, mpoekTHOM 1 MOHTaXHOM OpraHu3aliiu.

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

JucuumnnuHa DKCIIepUMEHTaIbHbIE METO/Ibl ONpeeseHus qedopMaluil U HaNpsSKEHUH
BXOJIMT B BApUAaTUBHYIO YacTh Y4eOHOIO IJIaHa 00pa30BaTeIbHON IPOrpaMMBl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUILIUH/ IPAKTUK:

Xumus

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

dusuka

ComnpoTuBieHne MaTepualoB

Maremaruka

Mertpoiorus, cTanaapTu3anus, cepTuduKanus

3HaHus (YMEHUS, BaJIeHUs), MOTYYeHHbIE IPU U3yYEHUHU JAaHHON JUCLUILIMHBI OyayT
HEOOXOIUMBI JUIsl U3yUeHUS IUCIUIUTNH/TIPaKTHK:

O06opynoBaHMe MPOKATHBIX U BOJIOUMIIBHBIX L[EXOB

TexHomnorus u 000pyAOBaHHE TMPOIECCOB MPOM3BOJACTBA COPTOBOIO MeTayia M
KOBOYHO-IITaMIIOBOYHOI'O IIPOM3BOACTBA U METU30B

TexHonorus u oOOpyAOBaHHE IMPOLECCOB MPOMU3BOJCTBA JIMCTOBOIO U COPTOBOTO
MeTaia

CoBpeMeHHOe 000pyI0BaHHE IS POU3BOJICTBA ITTHHOMEPHBIX U3ICTTUN

IIponsBoacTBEHHAs — IPEIIUIUIOMHAs TPAKTUKA

[ToaroroBka K 3aIMTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynpTare ocBOEHUS AUCUUIUIMHBI (MOIyJsi) «OKCIEpUMEHTAIbHBIE METO/IbI
ornpeneneHuss aeGopManuil U HaNpPsHKCHUH» OOYYaroluiicss J0JDKeH o0siafaTh CielyrolUuMU
KOMIETEHIMSIMU:

CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETEHIINHT

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

3HaTh - OCHOBHBIE METO/IbI MCCJICIOBAHUS HAMPSDKCHUM U iehopMaIiuii;
- OCHOBHBIC TepMI/IHBI, onpeﬂeneHHs{ U IIOHATUA,




YMeThb obecreunBaTh MOJICTMPOBAHNE TEXHUIECKUX OOBEKTOB U TEXHOJIOTHUUECKHUX
MPOIIECCOB C UCIOIB30BAHUEM SKCIIEPUMEHTAIBHBIX METOJI0B
HCCIIeA0BaHUS HANIPSHKEHUHN U AehOpMaInii;

BJ'Ia,I[eTB HaBbIKaMH U METOJHUKaMU 3KCHepHMeHTaHBHOﬁ JACATCIIbHOCTH,

[TK-4 criocoGHOCTBIO Y4acTBOBATh B pa0OTE HAJl MHHOBAIIMOHHBIMH MTPOEKTAMHU, UCTIOJIb3YS
0a30Bble METOBI UCCIIEI0BATENBCKOM 1€ATEILHOCTH

3HaThL MCTOAUYCCKUC, HOPMATHUBHBIC U PYKOBOAAIINEC MAaTCPUAJIbI, KACAKOIIIHUECA
BBIITOJIHIEMOM pa6OTBI; OCHOBHBIC OIIPCACIICHUA U ITOHATHUSA,

YMern BBIIIOJIHATH paGOTBI Haa MHHOBAIIMOHHBIMU ITPOCKTAMU, UCII0JIb3Y 0a30BbIE
METObI PICCJIG,Z[OBaTeJIBCKOﬁ JACATCIIBHOCTH.

NPpUMCHATL 3HAHUA B HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH, UCIIOJIb30BAaTh UX
Ha MCKIUCHUIUIMHAPHOM YPOBHC;

Bnaners HaBBIKAMU U METOJIUKAMH 0000IEHHSI Pe3yIbTaTOB PELLICHMS,
JKCIEPUMEH-TAIILHON ACSITEIBHOCTH;

croco0amMM OLIEHUBAHUS 3HAYMMOCTH U MPAKTUYECKON MPUTOJHOCTH
IIOJIy-4EHHBIX PE3YJIbTATOB;

BO3MOKHOCTBIO MEKAMCLUIUIMHAPHOTO IPUMEHEHHSI METOZI0B 00pabOTKH
NEePBUYHON MH(DOPMAITUK U pacdeTa HalPsHKESHHH;

4. CTpyKTYypa, 00bEM H colepkaHue TUCHUIINHBI (MOIYJIA)

OO6mmas TpyA0eMKOCTh AUCHUIUIMHBI cOcTaBisieT 3 3aueTHbIX eaunuil 108 akan. dacoB, B TOM
0% (03) (K

— KOHTAKTHad pa60Ta —10,7 akaja. 4acos:

—aynurtopHas — 10 akaj. 4acos;

— BHeayautopHas — 0,7 akaj. 9acoB

— caMocTosTeNnbHas padoTa 93,4 akaj. 4acos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma arTecTauu - 3a4eT

=N
AyZlI/ITOpHag 8 E dopma
KOHTaKTHast T 0
OHTaKTHas paboTa 5 2 Bix = TEKYILIET0o
B aKaJ. yacax
Paznen/ Tema g| (axan ) £ 2l | 8 KOHTpOJIA Kon
> 3 ©o|caMocTosTeNbHOM | =
JCIUTUTAHBI &z £ = pabotsi T | ycrmeBaeMOCTH M |KOMIIETEHIIMH
o .
T n1a6. |mpakr.| € & X |[POMEXKYTOUHOK
A zam | sam [S & aTTecTalum
1.1 Iens 74 3a1a4u
IKCIIEPUMEHTAIBHBIX METOJIOB
HCCIIEIOBAHUS HANpsDKeHUH U
N CaMmocrosTensHoe
Aleqopmantuii. Pouts n3y4YeHUe Bompocs! Ha
SKCHNEPUMEHTANILHBIX MeTo/0B| 4 |2,25 9 v P TIK-2, IIK-4
. yueOHOro 3ayere.
OIpeeIeHHs yennmit
Marepuana.
ne-hopMHUpOBaHUS B MallIMHAX
OM/], XapaKTepUCTUKHA
HaINpsDKEHUH U 1eopMaiuii.
2.1 Meroapl HcCCIEIOBAHHS
nedopManui. OcHOBHBIE
METOBI OTnpeIeIICHHs CamocrosiTensHoe
OCTAaTOYHBIX HANPSDKCHUH. 4lo3 9 H3y4YEeHUE Bomnpocel Ha K4
BosmoxkHOocTH " ! y4ae6HOTO 3aueTe.
UCIIOJIb30BaHKE Marepuana.
9KCIIEPUMEHTAIBHBIX METO0B
MCCIIETIOBAHNS HADKEHNIA




CaMOCTOSATEILHOS

n3ydeHue
3.1 TIpaduueckue crmocoObr WZ;HOFO Jomarnss
OTIpe/IeIeHUS HaIpPsDKCHU KOHTPOJIbHAS
ped p “ 1,5/0,51 9 | wmarepuana. b TIK-4
Kpyru Mopa. Merox mnuHuit pabora.
IToxroroBka k
CKOJIbXKCHHUS.
1a60PaTOPHBIM
3aHATHSM.
CaMocTosTenbHOS
4.1 Metoa ronorpaduyueckoit 025 9 H3yUYCHHE Bomnpockr Ha IK-4
uHTEpHEPOMETPUNL. ' y4eOHOro 3ayere.
Marepuaa.
5.1 Meron pEeHTI€HOBCKOM
CamocrosTensHoe
Acppaxiyi, HAudpaxuus HU3y4YECHHE Bompocer Ha
Bporra. N3mepeHue 0,35 9 1 p I1K-4
. y4eOHOTro 3ayere.
HanpsHKeHHH PEHTTeHOBCKUM
Marepuana.
METOJIOM.
6.1 OOmme cBeaeHUs O CaMmocrosTensHoe
MarHATOAHU30TPOITHOM n3ydeHue Bompocs! Ha
P | 4035 9 vz P MK-4
METO[e. MarauToymnpyrui y4eOHOTO 3agere.
3¢ dexT. MaTepHaa.
CamocTosTebHO
7.1 TeHzomeTpHueCcKUil METO n3ydeHue Bompocs! Ha
e M 410,25 9 vz P TK-4
OTBepCTHit y4eOHOTO 3agere.
Marepuana.
CamocrosTensHoe
U3ydeHue
8.1
TosspU3aHOHHO-ONTUYECKHI y4eGHoro 3amura
1,5/0,51 9 Mmarepuaa. 1abopaTopHOH I1K-4
METOJ M3MEpEHHs
. IToaroroBka k paboThr Ne2
HANpPsHKECHHH.
71a00PaTOPHBIM
3aHATHSM.
CamocTosTenpHoe
U3y4eHne
eOHoro 3amura
9.1 Mero SIUTENBHBIX i .
A A 1,5/0,51 9 Mmarepuana. nabopaTopHOH IK-4
CETOK.
IonroroBka k pabotsr Ne3
J1a00paTOPHBIM
3aHATHUAM.
CaMocrosTensHoe
n3ydeHue
yueOHOro 3amura
10.1 Metoa MyapoBbIX MOJIOC. 1,5/0,51 9 MaTepHana. n1abopaToOpHOM I1K-4
IloaroroBka k pabotsr Ned
J1a00paTOPHBIM
3aHATHAM.
. CamocTosaTenbHOoe
11.1 Uzmepenne nedopmanuii
n3y4YeHUe Bompocs! Ha
C TOMOILBIO XPYIKAX 0,25 3,4 I1K-4
. y4eOHOTro 3aqere.
IOKPBITHUH.
Marepuana.
12.1 3auer 3,9
Hroro 3a kypc 4 6/21 93,4 3,9 3a4€T
Hroro no pucrumianne 4 6/21 93,4 3,9 3a4er




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).

[IpakTUyeckoe 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
IPEI0KEHHOMY aJITOPUTMY.

JlaboparopHast paboTa — opranu3anus yueOHOH paboThI C peallbHBIMA MaTEPUATLHBIMUA U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPaboTa C AaHAJIOrOBBIMH MOJEIISIMHU
peaTbHBIX 0OBEKTOB.

2. TexHonoruu NpoeKTHOro oO0y4YeHUs — OpraHuszalus o0Opa30BaTENBLHOrO Ipolecca B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOTO PEIICHHs MPOOJEMHON 3a/Ja4d WJIM BBITIOJTHEHUS
yuebHoro 3ananus. [IpoekT npennogaraer COBMECTHYIO y4eOHO-I103HABATEIbHYIO 1€ TEIbHOCTh
TPYIIIBI CTYACHTOB, HANPABICHHYIO HA BBIPA0OOTKY KOHIIEMIMH, YCTAaHOBJICHHUE IENIeH U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJbTaTOB, OIpPEJC/IEHUE MNPUHLUIOB U METOAMK peIIeHUs
MOCTABJIICHHBIX 3aJ]la4, IUIAHUPOBAHWE XoJa pabOThl, MOWUCK JOCTYMHBIX M ONTHUMAIIbHBIX
pecypcoB, MO3TAHYI PEANM3ALUI0 IUIaHA pabOThI, MPE3CHTALUI0 PEe3yJbTaToOB pPabOThl, MX
OCMBICJICHHE B Pe(DIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAy4dHOTO
UCCIIEIOBaHMs  (JI0Ka3aTeIbCTBO AKTYaJlbHOCTH TEMBI, ONpeAEJeHHE HayyHOW MpoOsieMBbl,
npeaMera M OO0bEKTa HCCIEAOBAaHUA, LieJiell W 3a/ad, METOJO0B, MCTOYHHKOB, BBIJIBUKEHUE
TUIO0TE3bl, 000011IeHUE PE3YIBTATOB, BBIBO/IbI, 0003HAUEHUE HOBBIX ITPOOIIEM).

NHpopMalMOHHBIM MpOeKT — y4eOHO-TIO3HABaTENIbHAS JEATENIBHOCTh C  SIPKO
BBIP)KEHHON dBPHCTUYECKOI HAIPABICHHOCTHIO (TTOUCK, OTOOP U cHCTeMaTH3aIus HHPOpMauu
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
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO- 3HAUYMMOIro s HHMX oOpa3oBareibHOro pesyiapTara. Hapsay co
CHECNMATM3UPOBAHHBIMA  TEXHOJIOTHSIMH ~ TaKOTO  poJa  NPUHIHUI  HHTEPAKTUBHOCTH
IOpOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH.
HHTEepakTUBHOCTD MOAPA3yMEBAET CYyOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUPOBAHUE caMOpa3BUBaroLIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEe.IbL.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIIpOCa,
npoOJeMbl, BBISIBJIGHWE MHEHHH B Tpynmne (MEX-TPYIIOBOH JHAlor, AHCKYCCHS Kak
CIIOp-/IUAJIor).

6 YueOHo-MeTOIMYECKOE 00ecIedeHrne CAMOCTOATETbHOI PadoThl 00yYAIOLIUXCS

Ilo  Oucyuniune «Dxcnepumenmanvhvie MemoObl onpedeieHus Oegpopmayuil U
HAnpssceHuily NnpedycMompena ayoumopHas U 6HeayOUmopHds CAMOCMOAmenbHas paboma
00y4arowuUxcs.

Camocmosmenvuas paboma cmyoeHmMo8 Npeonoiazaem CamMOCMOsMeNbHoe U3yieHue
yuebHo20 Mamepuand, no020mMosKy K 1a00pamopHbiM 3aHAMUAM U 0QOopMIeHUe 1aDOPaAMOPHbIX
pabom.



JlabopaTopHbie padoThl

Ne 1. MeTton MTMHUN CKOIBXEHUS.

Ne 2. TTonsipu3aliMOHHO-ONTUYECKUIA METOJT U3MEPEHMSI HATIPSKEHUH.
Ne 3. Meto neuTeNbHBIX CETOK.

Ne 4. Metox MyapoBsIx 1oJoc.

Bonpoch! u 3a5aHus 1Jis1 IOATOTOBKH K 3allMTe J1a00paTOPHBIX padoT

VYKaXuTe XapakTEpHbIE Y4YacTKM Ha auarpammax. llepedncnure Marepuanbl W THUIIBI
KPUCTAUTHYECKUX PEIIETOK MaTepHuajoB, Ui KOTOPBIX XapaKTepHBbI MOJOOHBIC AHArPaMMbI
paCTsKCHUA.

1 g 7T
2 /

Stress

Strain
Irl I

Puc. 1. TunuyHasi AuarpaMma ¢ — € JUIsl MaJIOYIJIEPOAUCTON CTAJIU

1. [Ipenen npodyHocTH (BpEMEHHOE COMTPOTUBIICHUE PA3PYIICHHUIO)
2. lIpenen Tekydyectu (BepXHHUM)
3. Touka pa3py1ieHus
4. O6nactb 1epOpPMALMOHHOTO YIIPOUYHEHHUS
5. ObpazoBaHue ek Ha oOpasie

&1

Puc. 2. Tunuvnasi AuarpaMma ¢ — € VIl ATIOMHHHEBBIX CIJIABOB
1. [Ipenen npoyHoCTH (BPEMEHHOE COMPOTUBIICHHUE PA3PYIICHUIO)
2. YCIIOBHBIH Mpe/iet TeKy4ecTH (Gp.2)

3. Ilpenen nponopryuoHaIbHOCTH

4. Touka pa3pyuieHUs

5. ledopmanust mpu yciaoBHOM mpeferne TekydecTu (00braHo, 0,2 %).

Paccumraiite HAIMpsKCHUA Ha YKa3aHHBIX HAKJIIOHHBIX IIJIOITaJAKax


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
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

Puc. 3. HanpsizkeHusi Ha HAKJIOHHOM MJIOIAKe

[Tonyunre HanpsbKEHUE TPAPUUECKUM CITIOCOOOM ITyTEM IMOCTPOSHUS KPYTrOBOM TUarpaMMbI
HANPSDKEHHOTO cocTOsiHUS (Kpyrn Mopa) ans yKa3aHHOTO ClIydasi TUIOCKOTO HAIPSHKCHHOTO
cocrosiaus. [Tycth nan 3nemeHT (puc. 4), 1o OOKOBBIM TPaHSIM KOTOPOTO JICHCTBYIOT W3BECTHBIC
TTaBHBIC HANpsDKeHHsA S1 U Sp. Omnpenenute HanpsokeHUs oy (011), op (022), 7o (012), 73 (021),
JICHCTBYIOIIME Ha HAKJIOHHBIM ILIOLIAJIKaM a U L.

JIJIst TOTO BBITIOJTHUTE CIIEAYIONTUE ICHCTBUS:

1. BbIOEpUTE MPSIMOYTOJBHYIO CHCTEMY KOOPAMHAT (0, T) TaK, 4TOOBI OCh abciuce ObLia
napajuiesbHa OOJIbIIEMY U3 TJIABHBIX HANPSHKCHHUIA;

2. Ha OCH a0CIHCC OT Havyaljla KOOPJMHAT OTJIOKUTE OTPE3KH, YACIICHHO PABHBIC TJIABHBIM
HANPSDKEHUSM S1 M Sp, M HA X PAa3HOCTH, KaK Ha TMAMETPE MMOCTPOUTH OKPYKHOCTH;

3. W3 KpaiiHel JIeBOi TOYKU A OKPYXHOCTH MTPOBEAUTE JIyY, MApaUIeIIbHbI HOPMAJH Ny K
riomaake o (puc. 4).
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Puc. 4. I'pagpuuecknii crnocod onpeaesseHUs HANPAKEHUH HA HAKJIOHHBIX IJIOIIAAKAX

[To ykazanHbIM ¢oTorpadusM MyapoBBIX IIOJIOC ONpPEIEIUTE KOMIIOHEHTHI TEH30pa
HaIPSDKEHUN  JUIS TUNIOCKOIO HAIIPS)KEHHOI'O COCTOSIHUS.

Bonpocs! 1J1s1 MOATOTOBKH K 3a4eTy

1. Henp wm 3amauM SKCHEPUMEHTAIBHBIX METOJOB HCCIEIOBAaHUS HAINpPSDKEHUH U
negopmanuii. Ponb 3KCriepMMEHTalbHBIX METO/0B OIpeNeNIeHUs] YCWINKA 1e(OpMHUPOBAHUS B
MmammHax OM/J], XxapakTepucTUKH HapsLKeHUH U tehopMaluid.

2. IlpoBeneHue sKkcriepuMEHTa U BBIITOJHEHHE U3MEPEHUII.

3. Merons! uccnenoBanus nepopmanuii. OCHOBHBIE METOMBI ONPEACTICHHS OCTaTOYHBIX
HaIpPsOKECHUN.

4. BO3MOXHOCTM M HCIIOJIB30BaHUE HKCIEPUMEHTAIBHBIX METOJOB HCCIEI0BaHUS
HaIpsHKEHUN

5. HampsokeHus Ha HAaKJIIOHHBIX TUTOMAAKAX. TeH30pbI HANIPSKEHUH U 1eOopMaIinid.


http://mysopromat.ru/uchebnye_kursy/istoriya_soprotivleniya_materialov/biografii/mor_otto_hristian/

6.

ITpounocTte n HanpspkeHue. Cuibl CLHEIUIEHHUs] MOJIEKYJ BHYTPU Harpy>KeHHOT'O Tela.

JluarpamMmma pacTsiKeHUs IUIaCTUYHOIO MaTepuana. JluarpamMma pacTsSDKEHUs  XPYIKOTro
marepuaia. Bnusaue ckopoctu neopMaiiy U TeMnepaTypsl Ha IPOYHOCTHBIE XapaKTePUCTHKU

7. TI'paduueckue crocoObl ompenencHus HanpsokeHuid Kpyru Mopa. Meton nuHui
CKOJIBKEHUSI.

8. Merox ronorpadudeckoit uHTEpHEPOMETPHH.

9. Mertox penrrenoBckoil audpakuun. dudpakmus Bparra. M3mepenue HanpsokeHUN
PEHTTEHOBCKUM METOIOM.

10. OOume cBeaeHUsI O MAarHUTOAHU3OTPOITHOM MeTOAE. MarHUTOynpyruid 2 Qexr.

11. Ten3zomeTpu4ecKuii METOI OTBEPCTHI

12. Tlonspu3aumOHHO-ONTUYECKUNA METO/ U3MEPEHUS HANIPSKEHUH.

13. Meroa neIuTeNbHBIX CETOK.

14. Mertox MyapoBbIx 1osoc.

15. Usmepenue aedopmainii ¢ MOMOIIBIO XPYNKUX MOKPBITUH.

16. JlaTuuMk¥W aBTOMATHYECKUX CUCTeM. TeH30aT4uMKH. BUABI Mecn03 U HX YCTPOMCTBO.

Ob6nactu mpUMEHEHHUS] TEH30METPUYECKOT0 MeTo/Aa. TexXHUKa M TEXHOJIOTHS HCCIeIOBaHUS
HanpspKeHUd u nedopmanuid.  MeTombl UCCIICOBAHMS TIOJHOTO YCHUIHS Je(POPMHUPOBAHUS.
VY CeTpoicTBO MEXaHUYECKHUX U THIPABINYECKUX MECI03.



7 OneHOYHbIE CPeICTBA ISl IPOBeIeHNsI POMEKYTOYHOH aTTecTallun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHIO N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeaCcTBa

IIK-2 YMEHHuEM o0ecrmeunBaTh MOAC/IMPOBAHUEC TCXHHUYCCKHUX 00BbEKTOB M TEXHOJIOTHYECKHX NMpoueccoB ¢ MCMOJb30BAHUECM CTAHIAPTHBLIX IMAKETOB M
CPEACTB aBTOMATUZUPOBAHHOI'O IPOCKTHUPOBAHUS, IIPOBOAUTDH SKCHICPUMEHTHI 110 3aIaHHBIM METOJIUKAM C oﬁpaﬁoncoifl U aHAJIU30M PE3YJIAbLTATOB

3HaTh

OCHOBHBIC TMPHOOPHI W JATYUKH KOHTPOJIS
TEXHOJOTMYECKUX MapaMeTpOB  IPOIIECCOB
00pabOTKH METAJIOB JIaBJICHUEM;0CHOBHBIC
TCPMHHBI, OTIPCACIICHUA U ITOHATHA,

Bomnpocsl k 3auery

1. Ilens 1 321241 SKCIEPUMEHTAIBHBIX METOI0B UCCIIEIOBAHHS HANIPSHKEHUN U 1e(opMaIini.
Poib 3KcrIepMEHTaNIbHBIX METOOB OIpeaesieH s yeuinii fegopmupoBanus B MamnHax OM/L,
XapaKTePUCTUKU HANPSKEHUH U Aepopmariuii.

2. IlpoBeneHue 3KCepMMEHTA U BBINOJIHEHNE U3MEPEHUH.

3. Metoasl uccrnepoBanus aedopmaruii. OCHOBHBIE METOJBI OIPENESICHUS OCTATOYHBIX
HaIpSHKEHUN.

4. BO3MOXXHOCTM M  HCHOJB30BAaHUE DSKCIEPUMEHTAIBbHBIX METOJOB  MCCIIEI0BaHUS
HaIpsHKEHUN

5. Hampsbkenus Ha HaKJIOHHBIX TIOMIAAKAX. TeH30pbI HANIPSKEHUHN U 1ePopMaIinid.

6. IIpounocts M HampsbkeHue. CHIIBI CLEIUIEHUS MOJIEKYJI BHYTPH HAarpy>K€HHOIro Telna.
JuarpamMma pacTsDKEHUS IUIACTUYHOTO Marepuana. JluarpamMma pacTshKeHHsl XPYIKOTO
MaTepuaina. BiusHue ckopocTu qeopMaluy U TeMreparypbl Ha IPOYHOCTHBIE XapaKTEPUCTUKU
7. TD'padpuueckue crocodsl onpenenenus HanpspkeHuid Kpyrm Mopa. Merox nunHmMit
CKOJIbJKEHUS.

8. Mertox ronorpadudeckoit HHTEpHEPOMETPHUH.

9. Meron pentreHoBckoil audppaxnuu. Judpakmus bparra. M3mepenue HanpshkeHUN
PEHTT€HOBCKHUM METOJIOM.

10. OGmwme cBeneHNs 0 MATHUTOAHU3O0TPOITHOM MeToJie. MarHUTOynpyruit 3G hexT.

11. TenzomeTpuyecKuil METOA OTBEPCTUI

12. Tloasipu3almOHHO-ONTUYECKUN METO/I U3MEPEHUS HAIIPSKEHHH.

13. Merox AETUTETHHBIX CETOK.

14. Meron MyapoBBbIX 110JIOC.

15. Uzmepenue nedopmariuii C TOMOIIBI0 XPYIKUX MTOKPHITHH.




CTpyKTypHBI

OneHouHble CpeaCcTBa

3JIEMEHT [Mnanupyembie pe3yabTaThl 00yUeHUs

KOMIICTCHITUH
16. JlaTunky aBTOMATHYECKUX CHCTeM. TeH304aT4yuku. BuIbl Mecno3 W UX YCTPOMCTBO.
OO6nacTi MpUMEHEHHUS TEH30METPHUYECKOTO MeToAa. TeXHHWKAa W TEXHOJOTHS HUCCIICOBAHHUS
HanpspbkeHud U nedopmarnuii. MeToabl MCCIIENOBAaHMS TMOJTHOTO YCHIHS Je(hopMupoBaHUSI.
Y CTpolCTBO MEXaHUYECKUX M THAPABIMYECKUX MECO03.

YMeTh MOJICJIMPOBAaHUE TeXHUYEeCKUX 00BekToB W |3aganme 1. YkakuTe XapakTepHble yUacTKH Ha auarpaMmax. [lepeunciure MmaTepuaibl U TUITBI

TCXHOJIOTHYCCKHUX IIponEeCcCoB C
HCIIOJIB30BaHHECM HpI/I60pLI n JaTYUKHN
KOHTPOJIA TEXHOJIOTHYCCKHNX napamMeTpoB

IIpouecccoB O6pa6OTKI/I MCTaJIJIOB JaBJICHHUCM

KPUCTANIMYECKUX PEIIETOK MaTepHalioB, Ul KOTOPBIX XapaKTepHbl MOJOOHBIE JAMArpaMMbl
pacTsKEHU.

Stress
1

Strain

&

Puc. 1. Tunu4yHas quarpaMmma ¢ — € Ui MAJIOYIJIEPOAMCTON CTAIH

1. Ilpenen mpoyHOCTH (BpEMEHHOE COMPOTUBIICHUE PA3PYIIEHUIO)
2. [Ipenen Texy4yecTH (BepXHMUIA)
3. Touka paspymeHus
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http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_A36_2.png
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Mnanupyembie pe3yabTaThl 00yUeHUs

OneHouHble CpeaCcTBa

4. O6nactp nehOpMAIIMIOHHOTO YITPOUYHEHUS
5. ObpazoBanue meiku Ha oOpasie

(@]

U -
m

&

Puc. 2. Tunu4yHasi xuarpaMma ¢ — € J1J1s1 aTIOMUHHEBBIX CIJIABOB

1. Ilpenen mpoyHOCTH (BPEMEHHOE COMIPOTUBIIEHUE Pa3pyILIEHUIO)

2. YCIIOBHBIH Mpeien TeKy4ecTH (0p.2)

3. IIpenen nponopurOHaIbHOCTH

4. Touka pa3pyueHus

5. ledopmanus npu ycioBHOM mpeziene TekydecT (00b14Ho, 0,2 %).

3azla}me 2. PaccuuTaiite HaIlpsKCHUA Ha YKA3aHHBIX HAKJIIOHHBIX IUIOMIAAKAX I10 3aJJaHHBIM

cunam F=[..., ..., ...]H Bmons 1,2,3. Cropona kyba L=...m.
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http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Stress_v_strain_Aluminum_2.png
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeaCcTBa
KOMIIETCHIIMH
Puc. 3. Hanpsi:keHusi HAa HAKJIOHHOM IJIOIIAKe
Bnaners HaBbIKAMM M MeToAukamu  o0oOmieHus | [IpoBenenne mcciaenoBanmii. OO0pafdoTka M aHAJHM3 NOJYYEHHBIX Pe3yJbTATOB.
pe3yNbTaToOB pelIeHus, 3KcrepuMeHTanbHOH | [IpeacTraBiienne u mepeaavya uH(GoOpManuu.
JeATEIbHOCTH; OkcniepuMeHT. OCHOBBI MaTEMaTHYECKOIO IIAHUPOBAHUS 9KCIIEPUMEHTOB: KpUTEpUN
TJIAHUPOBAHUS, BEIOOP BapbUPYIOMUX (HaKTOPOB.
OkcnepuMeHT. [locTpoeHre MaTpuIlbl IUIAHUPOBAHUS MHOTO(AKTOPHOTO SKCIEPUMEHTA U €e
peanu3anus.
OkcnepuMeHT. OlieHKa 3HAYMMOCTH KO3((UIIMEHTOB ypaBHEHUSI perpeccuu. AJIEKBaTHOCTh
MaTeMaTHYECKOW MOJEIIH
OreHka 3HaYUMOCTH KOA(P(PHUIIMEHTOB YPaBHEHUS perpeccuu. AIEKBaTHOCTh MaTEMAaTHYECKOM
Mozenu. [locTpoeHne MareMaTHUYECKHX MoJiesiel 0oJiee BBICOKOTO MOPSAKa.
IIK-4 CIOCOOHOCTHI0 YYACTBOBATH B pa00oTe HA/l MTHHOBAIIMOHHBIMH NPOEKTAMM, MCI0JIb3Ys 0230Bble MeTO/Ibl HCCJIEI0BATE]bCKOM 1eATeJIbHOCTH
3HaTh METOJNYECKNE, HOPMATUBHBIE U PYKOBOJISIIINE | Bomnpocs! k 3agery:
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeaCcTBa
KOMIIETCHIIMH
Mmarepuaibl,  Kacawpommuecs — BbinoaHsemoil | 1. Ilens u 3agaum sKCiepMMEHTAIBHBIX METOJIOB UCCIIEAOBAaHUS HAIIPSDKEHUH 1 gedopMariuii.
paboTbI; OCHOBHBIE OIIPEICIICHUS U TOHATHUS; | POJb SKCIIepUMEHTaNbHBIX METOI0OB OTIpeIeIeHus yCuiuil qeopmupoBanus B MmammHax OM/I,

XapaKTePUCTUKH HANPSHKEHUH U 1eopMannil.
2. IlpoBeneHue SKCIIEPUMEHTA U BHITIOJIHEHUE U3MEPEHU.
3. Metoasl uccrnenoBanus aedopmanuii. OCHOBHbIE METO/bI OIpPENEIEHUS] OCTATOYHBIX
HaIlpsKEHU.
4. BO3MOXHOCTM M  HCIOJIb30BaHHE HKCIEPUMEHTAIBHBIX METOJOB  MCCIEIOBAHUSA
HaIpsHKEHUN
5. HanpsbkeHus Ha HAKJIOHHBIX IUIOLIAKax. TeH30pbl HaNpsDKeHUi U aedopmariuii.
6. IIpounoctp u HampspkeHue. CHIIBI CHEIUICHHS MOJIEKYJ BHYTPH HAarpyXeHHOTO Tela.
JlnarpaMma pacTsDKEHUs IUIACTUYHOIO Marepuana. JlparpamMma pacTsHKEHHMs XPYIIKOTO
MaTepuaia. Biusaue ckopocTu qeopManny 1 TeMIIepaTypbl Ha IPOYHOCTHBIE XaPaKTEPUCTUKH
7. T'papuueckue cmnocoObl omnpeneneHuss HampspkeHuit Kpyrm Mopa. Meton nauHMMA
CKOJIbXKECHUS.
8. Merox ronorpaduueckoit UHTEpHEPOMETPHH.
9. Meton penrreHoBckoil mudpakmum. Judpakmus bpoarra. M3mepenune HampshKeHHUN
PEHTIEHOBCKUM METOIOM.
10. OOmime cBeeHUsT 0 MAarHUTOAHU30TPOITHOM MeTo/ie. Marautoynpyruii 3 dekr.
11. TeH3oMmeTpuYeCcKUil METOJT OTBEPCTUI
12. Tlonsipu3alimOHHO-ONITUYECKAN METO/I M3MEPEHUS HAIIPSKEHH.
13. MeTox IeMUTENBLHBIX CETOK.
14. Meton MyapoBbIx mosjoc.
15. N3mepenue negopmanuii ¢ MOMOIIBIO XPYIKUX OKPBITHIHA.
16. JlaTuMk® aBTOMATHYECKHX CHUCTeM. TeH30JaTdyukd. BUIBI Meca03 W WX YCTPOHCTBO.
OO6nacTu MpPUMEHEHUS TEH30METPHUYECKOr0 MeTo/a. TeXHHMKAa M TEXHOJIOTHS MCCIEOBAHUS
HanpspDkeHud U nedopmaruii.  MeToabl MCCIENOBaHUS TOTHOTO YCHIHS Je(opMUpoBaHUSI.
YCTpoCTBO MEXaHUUYECKUX U TUAPABINYECKUX MECI03.

YmMmeth BBIMOJHATh pabOThl HAJ WHHOBALMOHHBIMHU | [lo ykasaunbim — pomoepaghusim myapogvix nonoc onpeoenrume KOMHOHEHMbl MeH30pa

MMPOCKTAMU, HCIIOJIb3Yysd 0a3oBbIe

METObI

Hanpﬂofceuuﬁ 07151 NIOCKO20 HANPANCEHHO20 COCMOAHUAL. Cnesa 6epmuKaﬂben7 pacmp, cnpaea
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CTpyKTypHBI

JJIEMEHT [Inanupyemblie pe3yabTaTbl 00ydeHUs OneHouHble CpeaCcTBa
KOMIIETCHIINH
HCCJIEIOBATENBLCKOMN 1eATEIbHOCTH.
NPUMEHSTh  3HAHUA B MPO(HEeCcCHOHATBLHOM
NESITEIbHOCTH; UCIIONB30BAaTh  HMX  Ha
MEXIUCIUIUIMHAPHOM YPOBHE;
Ve P
Jlabopamopusie pabomol
Ne 1. 3epranvHolit menzomemp
Ne 2. Tenzopezucmopoi.
Ne 3. [Ipumenenue nposooUHbIX 0AMUUKO8
No 4. Pecucmpupyrowue npubopsi u ycmpoucmeda
Bnagers HaBbIKAMU M MeToaukamu  o06oOuienus | [lonyunte HampsikeHue rpapuuyecKMM CIOCOOOM MyTEM IMOCTPOECHMSI KPYroBOW JHarpaMMbl

pE3yJIbTaTOB PEIIEHUs, JKCIIEPUMEHTAIBHOM
JIEATEIbHOCTH;

crnoco0amMy  OLEHUBaHHUA  3HAYUMOCTH U
MPAKTUYECKOW  MPUTOJHOCTU  MOJYYEHHBIX
pE3yJIbTaTOB;

BO3MOKHOCTBIO MEXIUCUUTIITNHAPHOTO
NPUMEHEHHUS METOZ0B 00pabOTKH MEPBUYHOM
uH(pOpMallMU U pacyeTa HanpsKeHui;

HaINpsDKEHHOTO COCTOSHUA (Kpyrn Mopa) Juis yKa3aHHOTO Ciiydasl IUIOCKOTO HampsHKEHHOTO
coctostHus. [IycTh maH amemeHT (puc. 4), 1o O0KOBBIM I'PaHsIM KOTOPOTO JIEHCTBYIOT H3BECTHBIC
I7aBHbIE HANpsbKeHus S1 U Sp. Omnpenenute HanpsokeHUs o, (011), op (022), 7o (012), 18 (021),
JEWCTBYIOIINE Ha HAKIIOHHBIM IIJIOIAIKaM o U .

JUi1s1 5TOTO BBIMOJIHUTE CIEAYIOIIUE ICHCTBHS:

4. BbpIOEpUTE MPSIMOYTOJIBHYIO CHUCTEMY KOOpAMHAT (o, T) Tak, 4yToObl och alciucc Oblia
napasiesibHa OOJIbIIEMY U3 INIABHBIX HAIPSDKEHHIA;

5. Ha ocum abcumcc OT Hayaja KOOPAMHAT OTJIOKUTE OTPE3KH, YMCIEHHO PaBHBIC TJIABHBIM
HaMpsDKEHUSM S1 U Sp, U Ha UX Pa3HOCTH, KaK Ha IMAMETpe MOCTPOUTH OKPYKHOCTb;

6. w3 KpaifHel JeBOH TOYKM A OKPYXHOCTH NPOBEIUTE JIy4, MapauIeIbHBI HOPMAIH N, K
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeaCcTBa

omaske o (puc. 4).

{

Puc. 4. I'padguyecknii cnocod onpenesieHus HANPSKEHUH HA HAKJIOHHBIX IJIOIAKAX
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0) Iopsigox mpoBeneHNs] MPOMEKYTOYHOI aTTeCcTAMM, MOKA3aTeJd M KPUTEPUH
OLICHHBAHUS:

[Tpomexxyrounass arrecranust mno aucuuminHe «lIpubopsl M 1aTYUKU  KOHTPOJIS
TEXHOJOTUYECKUX MapaMeTpOB MPOIEcCOB OOpPaOOTKM METAJUIOB JIaBICHHEM» BKIIOYAET
TEOPETUYECKHE BOTIPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YJAIOIIUMUCS 3HAHUH, U
NpPaKTHYECKHE 3aJaHusl, BBIABIIONINE CTENeHb CHOPMHPOBAHHOCTH YMEHHWH W BIIAJICHHH,
poBOAMTCS B (hopMe 3adeTa.

Kpurepun oneHku (B COOTBETCTBUH ¢ GOPMUPYEMBIMU KOMIETEHIMSAMHE U TNIAHUPYEMBIMU
pe3ysibTaTaMu 00yueHUs!):

- «3a4TeHo» — O0y4aeMbIil JOJDKeH MOKa3aTh 3HAHMS HAa YPOBHE BOCHPOM3BEICHUS W
00BSICHEHUS I/IH(l)OpMaI_II/II/I, HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA MMPOCTHIX 3a4a4,

- «HEe 3a4TeHO» — 00y4aeMBbIii HE MOXKET [T0Ka3aTh 3HAHHUS Ha YPOBHE BOCIIPOU3BEICHUS U
00BSICHEHUS I/IH(i)OpMaI_[I/II/I, HC MOJKCT IIOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKW PCHICHUA MPOCTHIX
3a1ad.

8 YuedHO-MeTOANYEeCKOE U HH(POPMAIHOHHOE 0O0ecTieYeHUe TUCHUTLIMHBI (MOTYJIs1)

a) OcHoBHas JIuTeparypa:

1. TlnanupoBanue SKCIEpUMEHTa U 00pabOTKa Pe3yJbTaTOB C HCMOJb30BaHHeM OBM :
yuebHoe ocobue / A. A. Kanbuenko, K. I'. [1amenxo ; MI'TY. - Maruutoropck : MI'TVY, 2017. -
1 snekrpon. onrt. muck (CD-ROM). - Ha TuT. 7. COCT. yKa3aHbl Kak aBTOpbL. - TEKCT :
3JIEKTPOHHBIMN.

2. MeTozp!l onucaHus W aHanu3a (GOPMOM3MEHEHHUsI MeTaluia : ydeOHoe mocodue / A. A.
Kanbuenko, K. I'. [Tamenko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpOH. ONT. JUCK
(CD-ROM). - Ha THT. 11. cOCT. YKa3aHbI KaK aBTOPHI. - TEKCT : 3JIEKTPOHHBIH.

3. Hlaneirun, M. T'. ABroMaru3anusi U3MEpPEHHMH, KOHTPOJIS M HUCHBITAHUN : ydeOHOe
nocobue / M. I'. aneirun, S. A. BaBunun. — Cankr-IlerepOypr : Jlans, 2019. — 172 ¢. —
ISBN 978-5-8114-3531-9. — TekcT : 3nekTpoHHbIH // JlaHb : 3meKTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/115498 (nata obpamienus: 01.06.2020). — Pexxum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTEINEH.

4. I'pebennnkoBa, B. B. Texuudeckue uaMepeHusi U MpuOOphI [ DIEKTPOHHBIN pecypc] :
yuebHOoe mocobue / B. B. I'pebennukxoBa, M. B. Beuepkun ; MITY, [kad. DudC]. -
Maruauroropck, 2014. - 150 ¢ : wum, cxempl. - Pexum = pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/11163
27/817.pdf&view=true.

0) JonosHuTeabHast JuTEpaTypa:

1. IlpunokeHuss TEOpPUH IUIACTUYHOCTH K pa3pabOTKe M aHAIU3y TEXHOJIOIMYECKHX
npoiieccoB : yueonoe nocobue / B. M. Canranuk, A. M. Ilecun, /1. H. Yukures u ap. - [2-¢ u3n.,
noArot. no ned. uza. 2012]. - Maraurtoropek : MI'TVY, 2013. - 1 anekrpoHn. onT. auck (CD-ROM).
- 3aru. c THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349
/1049&view=true (mata oOpamenus: 04.10.2019). - MakpooObekT. - TeKCT : PIEKTPOHHBIN. -
Ceenenus noctynHsl Takke Ha CD-ROM.

2. Camapuna, W.I'. OcHOBbl METpPOJIOTHUH, CTaHAAPTH3AUUU U CEePTUPUKAIUN
[DnexTpoHHBbIH pecypc]: yueb. mocodue / .I' Camapuna, T.I' CyxonocoBa. — M.: ®TI'VIT HTI]
«Hudopmpeructp», 2017. — 208 c. — Pexnm JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134
039/2872.pdf&view=true — 3ar. ¢ 5kpaHa.

3. Apucros, A.l. Metpomnorus, cTangapTusanus, ceprudukanus [ DIeKTpOHHBIN pecypc]:
yueb. mocobue / A.W. Apucros, B.M. Ilpuxonpko, N.JI. Ceprees, [[.C. Patioxun. - M.:
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HNudpa-M, 2013 — 288c. — Pexum nocrymna: http://znanium.com/bookread2.php?book=369646 —
3arii. ¢ ’KpaHa.

4. Opacros, B.E. Metponorus, cTangapTu3anus u cepruduxanms [ DneKTpoHHbIN pecypce] :
yue0. mocooue /B.E. OpacTtoB- 2-¢ uzn., nepepad. u gon. — M. : MHOPA-M, 2017. - 196 c.
Pexwum nocryna: http://znanium.com/bookread2.php?book=636240

B) MeToanueckue yKazaHusi:

1. I'pe6ennukoBa, B.B. Texandyeckue nzamepenus u npudopsl. JIabopaTopHbIid MTPaKTUKYM
[Tekcr]: yue6. mocobue / B.B.I'peGennukona, WM.I'. Camapuna. — Marauroropck: W3a-Bo
Maruurtoropck. roc. Texs. yu-ta, 2016. — 102 c.

2. Iorémkun, B.K. O6paboTka MeTasIioB AaBiieHUEM : MeToauuyeckue ykazanus / B.K.
[Torémkun, B.A. Tpycos, JI.M. Kanyrkuna. — Mocksa : MUCUC, 2011. — 27 ¢. — Tekcr :
NIEKTPOHHBIN // DiekTpoHHO-OMOMMoOTeuHass cucrema «Jlamb» : [caiit]. — URL: https:/
https://e.lanbook.com/book/117031 (mata ob6pamenus: 27.10.2019). — Pexum poctyma: ans
aB-TOPH3. MOJIb30BATEIICH.

3. Unbuna, H. H. Teopust o6pabotku metamioB naBienueM : npaktukym / H. H. Unpu-Ha ;
MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anektpos. ont. auck (CD-ROM). - 3arn. ¢ Tu-Ty.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues/1/1132
856/2762.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooOsekr. - Tekct
AJIEKTPOH-HBIN. - CBeneHUs

noctymHbl Takke Ha CD-ROM.

4. TumogeeB, M. A. OCHOBBI 3JEKTPOTEXHMKH, OJIEKTPOHHUKHM U aBTOMATHKH.
JlaboparopHsrii ipakTukyM : yaeOHoe mocobue / Y. A. Tumodees. — Cankr-IlerepOypr : Jlanb,
2016. — 196 c. — ISBN 978-5-8114-2264-7. — Tekct : osnekTpoHHbIH // JlaHb
ANEKTPOHHO-OMOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/87595 (mara
obpamienus: 01.06.2020). — Pexxum noctymna: i aBTOpU3. MOJIb30BaTENEH.

r) [Iporpammuoe obecnieuenune 1 MHTEpHET-pecypcsl:

IIporpammHuoe obecnieyenune

Haumenoanue 10O |Ne norosopa Cpox neicTBUS JTUTIEH3UN
MS Windows 7

Professional(us ~ |[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7

Professional  (mus|d-757-17 ot 27.06.2017 27.07.2018

KJ1aCCOB)

MS Office 2007

i Ne 135 or 17.09.2007 0eccpouHo
Professional
7Zip cB000JTHO pacnpocTpansemoe [10  [6eccpouno
MathWorks
MathLab  v.2014(K-89-14 ot 08.12.2014 6eccpouHO
Classroom License
Deform3D Nel73 ot 20.12.2007 0EeCCPOYHO

MS Office 2003

i Ne 135 ot 17.09.2007 6eccpoyHO
Professional
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DJIEKTPOHHBIE
IJIaKaThl MO Kypey
"MamuHbI n
TEXHOJIOIUI K-227-12 oT 11092012 6€CCp0‘-IHO
00paboTKu
MaTepHuajoB
JaBJieHreM"

DJIEKTPOHHBIE
TUIaKaThI 1o
JTUCIUILINHE
"OCHOBBI J1-903-13 ot 14.06.2013 OeccpodHo
METPOJIOTHH u
IIEKTPUYECKUE
uzMepeHus"

Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca CchblIka

DiexkTpoHHas 0a3a meproAMYecKuX u3ganuii East View

Information Services, OO0 «1IBUC» https://dlib.eastview.com/

HannonaneHas UH(POPMALMOHHO-aHATU THYECKAs URL:

cucrema — Pocculickuii MHAEKC Hay4HOTO LIUTUPOBAHMUS h Hal; . .
ttps://elibrary.ru/project_risc.as

(PUHII) P y-TUproject_ P
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[Touckosas cuctema Axanemus Google (Google Scholar) [URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - ExnHoe OKHO jpoctyma K

MH(OPMAIIMOHHBIM pecypcam

denepabHOE TOCYIAPCTBEHHOE OIO/IKETHOE YUPEKICHUE

«DenepanbHbIi UHCTHUTYT npomsiiennoi| URL: http://www1.fips.ru/

COOCTBEHHOCTHU
9 MaTepHuaibHO-TEXHHYECKOE 00ecnedeHne JHCHUILTHHBI (MOIYJ1s1)

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

MarepuanbHO-TEXHHUUECKOE 00eCIIeUeHHEe AUCUUILINHBI BKIIOYAET:

MarepuanbHO-TeXHHUECKOE 00ecieyeHre AMCIUIUINHBI BKIIOYAET:

1. Yuebuble ayauropuu Ui IPOBEACHUS 3aHATUH JEKIIMOHHOTO TUa: KOMIIIeKC TeCTOBBIX
3aJJaHui JUIs TIPOBEICHUSI TPOMEXKYTOUHBIX U PyOSKHBIX KOHTPOJICH.

2. YueOHas ayauTopus Ui MPOBEIeHUS JadopaTOpHBIX padot: JlabopaTopHBIN KOpIyC C
nabopaTopueil CBapKu M JIaOOpaTOPUEH pe3aHUs: KOMILICKT MEYaTHBIX U JIEKTPOHHBIX BEPCHIA
METOAMYECKHX peKoMeHaauuil, ydyeOHoe mocobue, IulakaTtel 1o TeMaMm. JlaGoparopHoe
o0opyIoBaHue.

3. YuebHas ayquTopus AJ1s MPOBEICHHSI MEXaHUYECKUX UCIIBITAaHUM:

1) MauvHbl yHUBEpCaIbHBIC UCTIBITATEIILHBIC HA PACTSDKEHHE.

2) MepuTenbHbI HHCTPYMEHT.

3) IIpubops! i U3MepeHus: TBepI0CTH o MeTtonam bpunenis u Pokseria.

4) MuKpOTBEpIOMED.

5) [leun TepMuyeckue.

4. VYyeOHas ayauToOpus [ HOPOBEAEHUS METAUIOrpagUuecKuX HCCIeJOBAHUM:
Muxpockornst MUM-6, MUM-7

5. YueOHble ayIUTOpPUU AJIS MPOBEACHMS WHAWBUAYAIBHBIX KOHCYJIbTAllUH, TEKYILEro
KOHTPOJI U TPOMEXKYTOYHOM arrecranuu: JJocka.

6. Ilomemenue Uit XpaHeHHs M NPOPHIAKTUYECKOTO OOCITYXUBaHHUS Yy4eOHOTO
o0opynoBanusi: Cremnaku, HHCTPYMEHTHI JUIsl pEMOHTA J1a00paTOpPHOT0 000py10BaHUS.
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