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JIHCT perueTpalui HiMeHeHuH
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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 rponeccax 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

IIpon3BoacTBEHHAs — 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

IIK-2 YMCHHUEM o0ecreynBaTh MOACIIMPOBAHUC TCXHUYCCKUX 00BEKTOB U TEXHOJOTHYECKUX
MponecCoB € UCITOJIB30BAHUCM CTAHAAPTHLIX MMAKETOB 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 IIOHATHA,




YmMmeThb o0ecneunBaTh MOJIETMPOBAHUE TEXHUUECKUX OOBEKTOB U TEXHOJIOTUYECKUX
MPOIIECCOB C UCIOIB30BAHUEM SKCIIEPUMEHTAIBHBIX METOJI0B
WCCIIeIOBaHMS HAMPSHKEHUH U JedopManuii;

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

[TK-4 ciocoGHOCTBIO Y4acTBOBATh B pa0OTE HAJl MHHOBAIIMOHHBIMH MTPOEKTAMHU, HCIIONIB3YS
0a30BBIC METO/BI NCCIIEIOBATEIILCKON IS TEIPHOCTH

3HaThL MCTOAUYCCKUC, HOPMATHUBHBIC U PYKOBOAAIINE MAaTCPUAJIbl, KaCArOIHUECA
BBIITOJIHIEMOM pa6OTBI; OCHOBHBIC OIIPCACIICHUA U ITOHATHUSA,

YMern BBIIIOJIHATH paGOTBI Haa NHHOBAIIMOHHBIMH ITPOCKTAMHU, UCII0JIb3Ys 0a3oBbIC
METObI HCCHGHOB&TCHBCKOﬁ JACATCIIBHOCTH.

NPpUMCHATL 3HAHUA B HpO(i)eCCHOHaHLHOfI 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 MEXAMCLUUIUIMHAPHOTO IPUMEHEHUS METOA0B 00paboTKU
NEePBUYHON MH(DOPMAITUK U pacdeTa HalPsHKESHHH;

A anVR‘TV“ﬂ, nﬁ’l\ﬁM T COTenNnyYaHue MTUCITumnm TnHRKT {MnTlVTIﬂ\
OO6mas TpyJ0eMKOCTh IUCHUIUIMHBI cocTaBiseT 3 3aueTHbiXx enuuul] 108 akaxa. yacoB, B TOM

quCIIe:

— KOHTaKTHas paborta — 37 akaj. 4acos:

— aynutopHas — 36 akaJ. 9acoB;

— BHeayJuTopHas — 1 akaji. yacoB

— camocTosiTenbHas padoTa — 71 akas. yacos;

d)opMa aTTeCTaluu - 3a4CT

AynutopHas g
YAUTOP 6 ] £ dopma
KOHTaKTHas paboTa
e ; p ) 5 ol Bz TEKYILEro
B aKaJ. yacax
Pazzen/ Tema 3 a £ 2 .|  xourpons Kon
g & o©f camocrosTenbHON
JCIUTUTAHB 2 [~ YCIIEBAEMOCTHU H | KOMIIETEHIIUU
&) g £ paboThI N
I nab. |mpakT.| S & MPOMEXYTOYHOM
A zam | sam [S & aTTecTaluu
11 Iens u 3a7a4u
SKCIIEPUMEHTAJbHBIX METOJ0B
UCCIIEIOBAHUS HANpSHKEHUH U
N CamocTosTenbHOe
Aeopmanyit, Por U3y4eHne Bomnpoce! Ha
JKCHNEPUMEHTANILHBIX MeTo/I0B| 5 | 2,6 6,1 Y1 P TIK-2, TIK-4
. y4eOHOro 3agere.
OIpeeIeHHUs yennmit
Marepuana.
ne-(hOpMHUPOBAHUS B MAIIMHAX
OMU, XapaKTEPUCTHKU
HaINpsDKEHUH U e opManuii.




2.1 Meroasl HCCIEROBAHUSI
Jgedopmanuit. OcHOBHbIE
METOJIbI olnpeaeIeHus CaMOCTOSITENEHOE
OCTaTOYHBIX HAIPSKEHUI. 2,6 6 HU3yqyeHue Bormpoce Ha [K-4
Bo03MOKHOCTH u y4eGHOTO 3aqere.
HCII0JIb30BaHUC marepuaja.
9KCIIEPUMEHTAIBHBIX METO0B
UCCIIEOBAHNS HANDKEHNIA
CamocrosTensHoe
3.1 Tpaduueckre CcHOCOOBI HsygeHHe Homamrasis
OIIpeAeIeHHNs Hanpﬂmeﬂm‘:i 45151 6 M}?sz};:g; KOHTPOJIbHAS IIK-4
Kpyru Mopa. Meron nunHMit e IMoaroToska K pabora.
CKOJIbXKEHHS. naGopaTopHBIM
3aHATHSM.
CamocrosTensHoe
4.1 Meron ronorpaduueckoi 26 6 H3y4eHHE Bomnpoce! Ha K-4
UHTEP(HEPOMETPUH. ’ y4eGHOTO 3agere.
Marepuaia.
5.1 Meron pEeHTIEHOBCKOM CaMOCTOSTEIBHOE
Jcppaxiyi, Audpaxuus H3yUCHHE Bompocsr Ha
bporra. N3mepenue 2,6 6 yae6HOrO saueTe. I1K-4
HanpsHKeHHH  PEeHTTeHOBCKUM vaTepuara.
METOJIOM.
6.1 OOmwme cBeaeHUsI O CaMocTosITenpHOE
MarHUTOaHU30TPOITHOM 26 6 U3y4YeHHe Bomnpocer Ha K4
METo/Ie. Marnuroynpyrui ' yueOHOTO 3ayere.
¢ dexr. Marepuaia.
CamocrosTensHoe
7.1 TeH3oMeTpUYECKUN METOJ 25 6 U3y4yeHue Bompocer Ha [K-4
OTBepCTHit ' yueOHOTO 3ayere.
Marepuaia.
CamocTosTenpHoe
81 U3y4YeHHE
Ilonspu3aMOHHO-ONTUYECKUI yaeboro 3ampra .
MeTox S — 4,5/1,51 6 MaTepHania. nabopatopHoi [K-4
HATDKEHH, ITogroroBka k padoter Ne2
11a00paTOPHBIM
3aHATHSIM.
CaMocrosTensHoe
n3ydeHue
yueOHOro 3amura
2;(”(. Meron nemmTenbHbIx 4,5/1,51 6 MaTepHana. nabopaTopHO I1K-4
Ionroroska pabotsr Ne3
11a00paTOPHBIM
3aHATHSIM.
CamocrosTensHoe
U3y4YCHHE
y4e0HOTO 3amura
10.1 Mertox MyapoBbIX Homoc. 4,5/1,511 7 Mmarepuana. nabopaTopHOM IK-4
ITogroroBka k paboTsr Ned
71a00PaTOPHBIM
3aHITHSM.
11.1 Usmepenue nedopmariuii CanlzTOzii?Hoe Bollpock! Ha
C TOMOIIBIO XPYIKAX 2,5 6 ZZHOFO 3£IeTe I1K-4
MOKPBITHH. M}ZITepI/Iana. ’
12.1 3auer
HWroro 3a cemectp 18 | 18/61 67,1 3a4éT
Hroro no gucuuiuinae 18 | 18/61 71 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. Tpapuuuonusie oOpa3oBaTeNbHBIE TEXHOJOTHH OPUEHTHPYIOTCS HAa OpPraHHU3alUIo
00pa30BaTEeILHOIO  IpoLecca, MPEANOJArally0 MpsAMYI  TPAHCISALMIO  3HAaHUH  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTFOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas NesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENPONYKTUBHBIN XapaKTep.

®opmbl y4eOHBIX 3aHATUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTUIL:

WudopmanmonHas Jekuus — I[OCIENOBAaTEIbHOE H3JIOKEHHE MaTrepuajia B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT MpernoaaBaTes).

IIpakTHyeckoe 3aHATHE, MOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
NPEUIOKEHHOMY aJITOPUTMY.

JIaGoparopHas paboTa — opranusanus yueOHoi paboThl ¢ peaJibHbIMU MaTe€pUaIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMH, AKCIEPUMEHTAIIbHAS pPadoTa C aHAIOTOBBIMH MOJEIISIMHU
peabHbIX OOBEKTOB.

2. TexHOJIOTUM TIPOSKTHOTO OOYYECHHS — OpraHU3alus 00pa30BaTEIBLHOrO IMpollecca B
COOTBETCTBUM C AJITOPUTMOM IIOATAITHOIO PELIEHUs MPOOJEMHOHN 3aJaud WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npenmnonaraeT COBMECTHYIO y4eOHO-TT03HABATEIBHYIO IS TEILHOCTh
IPYMNIIbl CTYJEHTOB, HANPaBJIEHHYIO HA BhIPA0OOTKY KOHLIENIMM, YCTAaHOBJICHUE Lesiel U 3a1ad,
(GOpPMYITHPOBKY OXKHIAEMBIX PE3YJIbTaTOB, OIpPEICICHHE NPUHIUIOB W METOAMK PpEIICHUS
IIOCTaBJIEHHBIX 3ajJiay, IUJIAHUPOBAaHUE XoJa paldoThl, MOUCK JOCTYNHBIX M ONTHUMAJIbHBIX
pPECYPCOB, MO3TANHYIO pEATH3AIMIO IIaHAa PAa0OTHI, MPE3EHTALMIO PE3YNIbTAaTOB PalbOTHI, WX
OCMBICIICHHUE U PEIIKCHIO.

OCHOBHBIE TUIIBI TIPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opMmaTy Hay4dHOTO
UCCIIEIOBAaHMS  ([IOKA3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpEACTICHHEe HaydyHOW IPOOIJIEMBI,
npeaMera U oOBeKTa HCCeOoBaHMA, Lened W 3ajJad, METOAO0B, MCTOYHHUKOB, BBIIBHKEHUE
TUIO0TE3bl, 000011IEHUE PE3YIBTATOB, BBIBOIbI, 0003HAUEHUE HOBBIX ITPOOIIEM).

NHpopMalMOHHBIM MpOeKT — y4eOHO-TIO3HABaTENIbHASI JEATENBHOCTh C  SIPKO
BBIPKEHHON dBPHCTUYECKOI HAIPABICHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTH3aIus HHPOpMauu
0 KakoM-TO 0OBEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIu3 U
0000111eHre /IS pe3eHTaluu 0oJiee UPOKOH ayIUTOPUN ).

3. HTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oOpa3oBaTENbHOrO Mpolecca, KOTopas
NpEeIoiaraeT akTHBHOE U HEJIMHEHHOE B3aMMO/ICHCTBHE BCEX YUaCTHHKOB, IOCTHKEHUE HA dTON
OCHOBE JIMYHOCTHO- 3HAUYUMMOIro s HHMX oOpa3oBareiabHOro pesyiapTara. Hapsay co
CHECNMATM3UPOBAHHBIMA ~ TEXHOJIOTHSIMH ~ TaKOTO  poJa  NPUHIUI  HHTEPAKTUBHOCTH
NpPOCIEXHUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTEpakTHBHOCTH TIOAPa3yMEBaET CyOBEKT-CyOBEKTHBIE OTHOIICHHS B X0€ 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUPOBAHUE caMOpa3BUBaroLIeiicss HH()OPMaAIIMOHHO-PECYPCHOM
CpEe.IbL.

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

6 YueOHO-MeTOAMYeCKOe o0ecledeHrne CaMOCTOATeIbHOM PadoThl 00yUYaroLUXCsl

Ilo  Oucyuniune «IKcnepumenmanvHble Memoovl onpeoeienus oepopmayuti u
HAanpadsceHully NnpedycMompena ayoumopHas U 6HeayOumopHas CAMOCMoAmenvbHas paboma
00YUAIOWUXCAL.

Camocmosmenvhas paboma cmyoeHmMo8 npeonoaazaem CcamoCmosmenbHoe Uu3yieHue
YuebHo20 Mamepuand, N0020MosKy K 1a00paAmopHbIM 3aHAMUAM U OPOpMIeHUe 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
KPUCTAIJIMYECKUX PEIIETOK MaTepHuajioB, JJIsi KOTOPBIX XapaKTEpHbI IOJ0OHBIE Uarpammbl
paCTsKCHUA.

Stress
1

s
2 /

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 snemeHT (puc. 4), mo OOKOBBIM T'PaHSIM KOTOPOTO JCHCTBYIOT U3BECTHHIC
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 MPSAMOYTOJIBHYIO CUCTEMY KOOPAMHAT (0, T) Tak, 4TOObI Och abcuucc ObuIa
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 TUIOCKOIO HAIIPSY)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. OOurme cBeneHUsI O MAarHUTOAHU3O0TPOITHOM MeTo/ie. Marauroynpyruit 3¢ dexr.

11. Ten3zomeTpu4ecKuii METOI OTBEPCTHI

12. Tlonspu3aumOHHO-ONTUYECKUNA METO/ U3MEPEHUS HANIPSKEHUH.

13. Meroa neIuTeNbHBIX CETOK.

14. Mertox MyapoBbIx 1osoc.

15. Usmepenue nedopmainii ¢ HOMOMIBIO XPYNKUX MOKPHITHH.

16. JlaTuMkW aBTOMATHYECKUX CUCTeM. TeH30aT4YMKH. BUABI MeCI03 U HX YCTPOMCTBO.

Ob6nactu mpUMEHEHHUS] TEH30METPUYECKOT0 MeTo/Aa. TexXHUKa M TEXHOJIOTHS HCCIeIOBaHUS
HanpspKeHUd u nedopmanuid.  MeTombl UCCIICOBAHMS TIOJHOTO YCHUIHS Je(POPMHUPOBAHUS.
VY CeTpoiicTBO MEXaHUYECKHUX U THIPABINYECKUX MECA03.



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

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

IIK-2 ymeHuem oGecneynBaTh MOJEJIMPOBAHME TEXHHMYECKHUX

00BbEKTOB M TEXHOJIOTHYECKHX NMpoueccoB ¢ MCMOJb30BAHUECM CTAHIAPTHBLIX IMAKETOB M

CPEACTB aBTOMATUZUPOBAHHOI'O IPOCKTUPOBAHUS, IIPOBOAUTDH IKCHIEPUMEHTHI 110 3aIaHHBIM METOJIMKAM C OﬁpﬁﬁOTKOﬁ H aHAJIM30M PE3YyJbTATOB

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 METOAOB UCCIICIOBAHUS HANPSHKCHUHN U IeopMaInii.
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 METO/BI OIPENEICHUS OCTATOYHBIX
HaIpSHKEHUN.

4. BO3MOXXHOCTM M  HCHOJB30BAaHUE DSKCIEPUMEHTAIBbHBIX METOJOB  MCCIIEI0BaHUS
HaIpsHKEHUN

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

6. IIpounocts u HampsbkeHue. CHIIBI CLEIUIEHHS MOJIEKYJ BHYTPU HArpy>K€HHOTo Tela.
JuarpamMma pacTsDKEHUS IUIACTUYHOTO Marepuana. JluarpamMma pacTshKeHHsl XPYIKOTO
MaTepuaina. BiusHue ckopocTu qeopMaluy U TeMreparypbl Ha IPOYHOCTHBIE XapaKTEPUCTUKU
7. TD'padpuueckue crocoOsl onpenenenus Hampspkenuid Kpyrum Mopa. Meton nuHuit
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 METO OTBEPCTUI

12. Tloasipu3alimOHHO-ONTUYECKUN METO/I U3MEPEHUS HAIIPSKEHHH.

13. Merox AETUTETHHBIX CETOK.

14. Meron MyapoBBbIX 110JIOC.

15. Uzmepenue nedopmariuii C TOMOIIBI0 XPYIKUX MTOKPHITHH.




CTpyKTypHBI

OneHouHble CpeaCcTBa

3JIEMEHT [Tnanupyemblie pe3yabTaThl O0yUeHUS

KOMIICTCHITUH
16. JlaTunky aBTOMATHYECKUX CHCTeM. TeH30AaTdyuku. BuIbl Mecno3 M uX YCTPOKMCTBO.
OO6nacTi MpUMEHEHHUS TEH30METPHUYECKOTO MeToAa. TeXHHWKAa W TEXHOJOTHS HUCCIICOBAHHUS
HanpspbkeHud U nedopmarnuii. MeToabl MCCIIENOBAaHMS TMOJTHOTO YCHIHS Je(hopMupoBaHUSI.
Y CTpolCTBO MEXaHUYECKUX M THAPABIMYECKUX MECO03.

YMeTh MOJICJIMPOBAHUE TEXHUYECKUX OO0BeKTOB U |3aganue 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

KPUCTAUTMYECKUX PEHIETOK MaTepHANIOB, JJIS KOTOPBIX XapaKTEPHBI MOJO0O0HBIC THATrPaMMBI
pacTsKEHU.

Stress
1

Strain

&

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

1. Ilpenen mpoyHOCTH (BPEMEHHOE COMPOTUBIICHUE PA3PYIIEHUIO)
2. [Ipenen Texy4yecTH (BepXHMUIA)
3. Touka paspymeHus

12



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

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeaCcTBa

4. O6nactp nehOpMAIIMIOHHOTO YITPOUYHEHHUS
5. ObpazoBanue meiku Ha oOpasie

(@]

U -
m

&

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

1. Ilpenen npoyHOCTH (BPEMEHHOE CONIPOTHBIICHHE PA3PYILLIECHHIO)

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

CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeaCcTBa
KOMIIETCHIIMH
Puc. 3. Hanpsi:keHusi HAa HAKJIOHHOM IJIOIIAKe
Bnaners HaBbIKAMM M MeToAukamMu  o0oOmieHus | [IpoBenenne mcciaenoBanmii. OO0padoTka M aHAJM3 NOJYYEHHBIX Pe3yJbTATOB.
pe3yNbTaToOB pelIeHus, 3KcrepuMeHTanbHOH | [IpeacTraBiienne u mepeaavya uH(GoOpManuu.
JeATEIbHOCTH; OkcniepuMeHT. OCHOBBI MaTEMaTHYECKOIO IIAHUPOBAHUS 9KCIIEPUMEHTOB: KpUTEPUH
TJIAHUPOBAHUS, BEIOOP BapbUPYIOMUX (HaKTOPOB.
OkcnepuMeHT. [locTpoeHre MaTpuIlbl IUIAHUPOBAHUS MHOTO(AKTOPHOTO SKCIEPUMEHTA U €e
peanu3anus.
OkcnepuMeHT. OlieHKa 3HAYMMOCTH KO3((UIIMEHTOB ypaBHEHUSI perpeccuu. AJIEKBaTHOCTh
MaTeMaTHYECKOW MOJEIIH
OneHka 3HaYUMOCTH KOA(P(UIIMEHTOB YpaBHEHUSI perpeccuu. AIeKBaTHOCTh MaTeMaTHYeCKON
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 | Bompocs! k 3agery:
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeaCcTBa
KOMIIETCHIIMH
Mmarepuaibl,  Kacawpommuecs — BbinoaHsemoil | 1. Ilens u 3agaum sKCiepMMEHTAIBHBIX METOJIOB UCCIIEAOBAaHUS HAIIPSDKEHUH 1 gedopMariuii.
paboThI; OCHOBHBIE OIIPECIICHUS U OHATHUS; | POJb SKCIIEpIMEHTAIBHBIX METO/IOB OTIpeeNIeHus yCuiuil qeopmupoBanus B MmamuHax OM/1,

XapaKTePUCTUKH HANPSHKEHUH U 1eopMannil.
2. IlpoBeneHue SKCIIEPHIMEHTA U BBITIOJIHEHNE U3MEPEHUH.
3. Metoasl uccrnenoBanus aedopmanuii. OCHOBHbIE METO/bI OIpPENEIEHUS] OCTATOYHBIX
HaIlpsKEHU.
4. BO3MOXHOCTM M  HCIOJIb30BaHUE HKCIEPUMEHTAIBbHBIX METOJOB  MCCIEIOBaHUS
HaIpsHKEHUN
5. HanpsbkeHus Ha HAKJIOHHBIX IUIOLIAKax. TeH30pbl HaNpsDKeHUi U aedopmariuii.
6. IIpounoctp u HampspkeHue. CHIIBI CLEIUIEHUS MOJIEKYJ BHYTPH HAarpy>XeHHOTO Tela.
JuarpamMma pacTsDKEHUs IUIACTUYHOIO Marepuana. JlpuarpaMMa pacTsDKEHUS XPYIKOIO
MaTepuaia. Biusaue ckopocTu qeopManny 1 TeMIIepaTypbl Ha IPOYHOCTHBIE XaPaKTEPUCTUKH
7. T'paduueckue crnocoObl omnpenenenust HanpsokeHuid Kpyrm Mopa. Merox nauHuit
CKOJIbXKECHUS.
8. Merox ronorpaduueckoit UHTEpHEPOMETPHH.
9. Meton penrreHoBckoil mudpaknun. dudpakmus bpoarra. M3mepeHuwe HanpsKeHHN
PEHTIEHOBCKUM METOIOM.
10. OOmime cBeeHUsT 0 MAarHUTOAHU30TPOITHOM MeTo/ie. Marautoynpyruii 3 dekr.
11. TeH3oMmeTpuYeCcKUil METOJT OTBEPCTUI
12. Tlonsipu3alimOHHO-ONITUYECKAN METO/I M3MEPEHUS HAIIPSKEHH.
13. Meron AETUTETBHBIX 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. MeToasl MCCIENOBaHMS TMOJTHOTO YCHIHS Ie(GopMUpOBaHUS.
YCTpOoCTBO MEXaHUYECKHUX U TMAPABINYECKUX MECIO3.

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 [Tnanupyemblie pe3yabTaTbl 00y4eHUs OneHouHble CpeaCcTBa
KOMIIETCHIINH
HCCJIEIOBATENBLCKOMN 1eATEIbHOCTH. 20pU30HMANBHBIII.
OPUMEHATh  3HAHUA B NPOPECCHOHATBHOM | y5 \Q\\\\‘\)- = &QN
NEeSATENIbHOCTH;  HCIIONIb30BaThb  UX  Ha ~— : \
MEXIUCIUTUTMHAPHOM YPOBHE;
Jlabopamopusie pabomol
Ne 1. 3epranvHolit menzomemp
Ne 2. Tenzopezucmopoi.
Ne 3. [Ipumenenue nposoI0UHbIX 0AMUUKO8
No 4. Pecucmpupyrowue npubopsi u ycmpoucmeda
Brnagets HaBbIKAMH M MeToAMKaMu  0000menus | [Tomyunre HampspkeHue rpaduyeckuM cCrocoOOM IMyTeM MOCTPOEHHs! KPYroBOM JuarpaMMbl

pPe3yNbTaTOB pEIICHUs, 3KCIEPUMEHTAIbHON
JESTEIILHOCTH;

crnocobaMM  OLIEHMBAHHUA  3HAYUMOCTH U
IIPAKTUYECKOM  NPUTOJHOCTH  IOJYYEHHBIX
pe3yIbTaToB;

BO3MO>KHOCTBIO MEXIUCLUUIIIIMHAPHOTO
MPUMEHEHUS METOJI0B 00paOOTKH MEepBUYHON
UH(OPMALIUU U pacyeTa HalpsKeHUH;

HaMPsDKEHHOTO cOoCTOsTHUS (Kpyru Mopa) ais yKa3aHHOTO Ciiydasl IUIOCKOTO HaIpsHKEHHOTO
cocrosiHus. [IycTh nan ameMeHT (puc. 4), Mo OOKOBBIM TpaHsIM KOTOPOTO JEHCTBYIOT U3BECTHHIE
TJaBHBIE HaNpsDKEHUS S1 M Sp. Omnpenenute HanpspkeHUs oy (011), op (022), 7o (012), 18 (021),
JEMCTBYIOIME HA HAKIIOHHBIM TUTOIIAIKaM o U 3.

JIJIs TOTO BBITIOJTHUTE CIICAYIOITUE JICHCTBUS:

4. BpIOepHUTE MPSIMOYTOJBHYIO CHUCTEMY KOOpPAMHAT (o, T) Tak, 4yToObl OCh abciucc Oblia
napajuiesibHa OOJbIIeMY U3 TJIaBHBIX HAMPSKCHHIA,

5. Ha ocu alCIucC OT Hayaia KOOpJAWHAT OTJIOKUTE OTPE3KH, YHCIECHHO pPaBHBbIC TTIABHBIM
HaIPSDKEHUSIM S U Sp, M HA X Pa3HOCTH, KaK Ha JIMAMETPE IMMOCTPOUTH OKPYKHOCTB;

6. w3 KpaifHel NeBOoil TOUkH A OKPYKHOCTH MPOBEAWTE JIy4, MapaJUIeNbHBIH HOPMAIU N, K
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http://mysopromat.ru/uchebnye_kursy/istoriya_soprotivleniya_materialov/biografii/mor_otto_hristian/

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa

omaske o (puc. 4).

{

Puc. 4. I'padguyecknii cnocod onpenesieHus HANPSKEHUH HA HAKJIOHHBIX IJIOIAKAX
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0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OlLleHUBAHUS:

[Ipomexxyrounass arrectanusi mo aucuuruinHe «IIpuOopsl W JaTYMKH  KOHTPOIS
TEXHOJIOTMYECKHX I1apaMeTpoB MPOLECCOB OOpabOTKM METalIOB JaBJICHHEM)» BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yYaIOIIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJaHMsl, BBISBISIIOIINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIaJICHUH,
npoBoanTCs B hopme 3aueTa.

Kputepuu onieHku (B COOTBETCTBUU € (POPMUPYEMBIMU KOMIIETEHUUSIMU U TUIAHUPYEMBIMH
pe3yabTaTaMu 00y4eHus):

- «3a4TeHO» — OoOydaeMblil JOJKeH MOKa3aTh 3HAHUSA HA YPOBHE BOCIPOM3BEICHUS U
00BsACHEHUS PIH(i)OpMaI_[I/II/I, HHTCJIICKTYAJIbHBIC HABBIKH PCIICHUSA NPOCTHIX 3a/1a4,

- «HE 3auTeHO» — 00y4yaeMblil He MOXKET ITOKa3aTh 3HAHHSI HAa YPOBHE BOCIIPOU3BEICHUS U
00BSICHEHUS I/IH(i)OpMaL[I/II/I, HC MOJKCT IIOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKU PCHICHUA NPOCTBIX
3ajad.

8 YueOHO-MeToqUYecKOe U MHPOPMALIMOHHOE 00ecTiedeHHe TUCHUTIINHBI (MOTYJIs1)

a) OcHoBHas JInTeparypa:

1. Kampuenko, A. A. IlmaHupoBaHme O3KCIepuMeHTa W 00pabOTKa pEe3yIbTaTOB C
ucnons3oBanueM OBM : yuebnoe mocobue / A. A. Kampuenko, K. I'. Ilamenko ; MI'TY. -
Marnuroropck : MITY, 2017. - 1 oanekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3044.pdf&show=dcatalogues/1/1135
031/3044.pdf&view=true  (mara o6pamenus: 04.10.2019). - Makpooobekr. - Tekcr
3JIEKTPOHHBIMN.

2. Kanpuenko, A. A. Metozpl onucaHus U aHaM3a GOPMOM3MEHEHHUST MeTalia : yaeOHoe
nocobue / A. A. Kanpuenko, K. I'. Ilamenko ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
AIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2949.pdf&show=dcatalogues/1/1134
74712949 .pdf&view=true  (mata oOpamenus: 04.10.2019). - MakpoooOsekr. - Tekct
3JIEKTPOHHBIN.

3. Ianeirun, M. I'. ABTromaTu3anusi U3MEpPEHHM, KOHTPOJIS M HCIBITAHUM : ydeOHOe
nocobue / M. I'. Illaneirun, 5. A. BaBunun. — Cankr-IlerepOypr : Jlanp, 2019. — 172 c. —
ISBN 978-5-8114-3531-9. — Tekct : amekTpoHHBIA // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/115498  (mara oGpamenus: 01.06.2020). —
Pexxwm noctyna: st aBTOpHU3. TIOIB30BATENEH.

4. Caxun, C. I'. CpencrBa aBTOMaTHYECKOTO KOHTPOJIS TEXHOJIOTUYECKUX MapaMeTpoB :
yueonuk / C. I'. Caxwmn. — Cankr-IlerepOypr : Jlams, 2014. — 368 c¢. — ISBN
978-5-8114-1644-8. — TekcrT : 31eKTpOHHBIH // JIaHb : 37eKTPOHHO-OMOIMOTEUHas CUCTEMA. —
URL.: https://e.lanbook.com/book/50683 (mata o6pamenus: 06.11.2020). — Pesxxum moctyma: mist
aBTOPH3. MOJIb30BATENCH.

5. I'pebennukoBa, B. B. Texnuueckune m3mepeHus u mpuoOOpsl [ IJIEKTPOHHBIA pecypc] :
yuebHoe mocobue / B. B. I'pebennuxoBa, M. B. Beuepkun ; MITVY, [kad. DudC]. -
MarauToropck, 2014. - 150 C. : ui., CXEMBI. - Pexum JIOCTyTA:
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/11163
27/817 .pdf&view=true.

0) JonosHuTeabHas JUTEpPaTypa:

1. TlpunoxkeHust TEOpPUH IUIACTUYHOCTH K pa3pabOTKe M aHAIU3y TEXHOJIOIMYECKHX
npoiieccoB : yueoHoe mocobue / B. M. Canranuk, A. M. Ilecun, [. H. Yukuies u nap. - [2-e u3z.,
noAroT. no ned. uza. 2012]. - Maraurtoropek : MI'TVY, 2013. - 1 anekrpoHn. onT. auck (CD-ROM).
- 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349
/1049&view=true (mara ooOpamienus: 04.10.2019). - MakpooOBeKT. - TEKCT : DJIEKTPOHHBIH. -
Ceenenus noctynHsl Takoke Ha CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=3044.pdf&show=dcatalogues/1/1135031/3044.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3044.pdf&show=dcatalogues/1/1135031/3044.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2949.pdf&show=dcatalogues/1/1134747/2949.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2949.pdf&show=dcatalogues/1/1134747/2949.pdf&view=true
https://e.lanbook.com/book/115498
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349/1049&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1049&show=dcatalogues/1/1119349/1049&view=true

2. Camapuna, W.I'. OcCHOBBI METPOJOTMH, CTAHAAPTH3ALMM U CEPTUPUKALIH
[DnexTponHbIit pecypc]: yueb. mocobue / M.I' Camapuna, T.I' CyxonocoBa. — M.: ®I'YII HTI]
«Hupopmpeructpy, 2017. — 208 c. — Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134
039/2872.pdf&view=true — 3ari. ¢ sKpaHa.

3. Apuctos, A.W1. Metposiorusi, cranaapTu3anus, cepTuukanus [DIeKTpOHHBIN pecypc]:
yueb. mocooue / A.M. Apucros, B.M. Ilpuxogsko, N.JI. Ceprees, J.C. ®atroxun. - M.:
Hudpa-M, 2013 — 288c. — Pexxum noctyna: http://znanium.com/bookread2.php?book=369646 —
3ari. ¢ 3KpaHa.

4. Opacros, B.E. MeTrposorusi, crangapTu3anus 1 cepTudukainus [ DJIeKTpOHHBINA pecypc] :
yueb. nmocobue /B.E. Dpacros- 2-e uza., nepepad. u non. — M. : UHOPA-M, 2017. - 196 c.
Pesxxum poctyna: http://znanium.com/bookread2.php?book=636240

B) MeToanueckue yKa3zaHusi:

1. TTorémkun, B.K. OOpaboTka MeTauioB NaBiIeHHEM : MeTonudeckue ykasanus / B.K.
[Torémkun, B.A. Tpycos, JI.M. Kanyrkuna. — Mocksa : MUCHUC, 2011. — 27 c. — Teker :
ANIEKTPOHHBIN // DiekTpoHHO-OMOMMoOTeuHass cucrema «Jlamb» : [caiit]. — URL: https:/
https://e.lanbook.com/book/117031 (mara obpamienus: 27.10.2019). — Pexum mocrtyma: uis
aB-TOPH3. MOJIb30BATEIICH.

2. Unbuna, H. H. Teopust 06pabotku metamioB naBienueM : npaktukym / H. H. Unpu-Ha ;
MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anektpos. ont. auck (CD-ROM). - 3ari. ¢ Tu-TyI1.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues/1/1132
856/2762.pdf&view=true  (mara o6pamenus: 04.10.2019). - Makpooobekr. - Tekcr
AJIEKTPOH-HBIN. - CBeneHus

noctynHbl Takke Ha CD-ROM.

3. TumodeeB, N. A. OCHOBBI JJIEKTPOTEXHHKH, ODIEKTPOHHUKH W aABTOMATHKH.
JlaboparopHslil mpakTukyM : yaeOHoe nmocodue / M. A. TumodeeB. — Canxt-IlerepOypr : Jlanb,
2016. — 196 c¢. — ISBN 978-5-8114-2264-7. — Tekct : osmextpoHHbI // JlaHb
JNIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/87595  (mara
obparmenust: 01.06.2020). — Pexum goctyna: AJist aBTOPU3. MOJIH30BaTENEH.

4. TI'pebennukona, B. B. Texunueckue usmepenus u npubopsl [ TekcT] : yaeOHoe mocodue
/ B. B. I'pebennukosa, 1. I'. Camapuna ; MI'TY. - Marauroropck : MI'TVY, 2016. - 95 c. : un.,
TabJ1., cxeMsl, rpad., uept. - JlJabopaTopHblie pabOTHI.

r) [Iporpammuoe obecnieuenune 1 MHTEpHET-pecypcsl:

IIporpammHoe o0ecnieyenune

Hanmenosanue I10Ne moroBopa Cpox neicTBUS JTUTIEH3UN
MS Windows 7

Professional(mms  |1-1227-18 ot 08.10.2018 11.10.2021

KJ14CCOB)

MS Windows 7

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

KJ1aCCOB)

MS O_fflC€ 2007 Ne 135 ot 17.09.2007 0eccpouHO

Professional

7Zip cB000JIHO pacnpocTpansemoe [10  [6eccpouno
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https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134039/2872.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2872.pdf&show=dcatalogues/1/1134039/2872.pdf&view=true
http://znanium.com/bookread2.php?book=369646
http://znanium.com/bookread2.php?book=636240
https://e.lanbook.com/book/117031
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues/1/1132856/2762.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2762.pdf&show=dcatalogues/1/1132856/2762.pdf&view=true
https://e.lanbook.com/book/87595

MathWorks
MathLab  v.2014(K-89-14 ot 08.12.2014 OeccpouHO
Classroom License
Deform3D Nel73 ot 20.12.2007 0ECCPOYHO
MS O.ﬁlce 2003 Ne 135 ot 17.09.2007 OeccpouHO
Professional
ONEeKTPOHHBIE
IUTAKaThl 1O KypCy
"MaruHsl Hu
TEXHOJIOTHS K-227-12 ot 11.09.2012 0eccpouHO
00paboTku
MaTepUajoB
naBiacHUEM"
ONEeKTPOHHBIE
[UIAKATHI 110
IUACIATIINHE
"OCHOBBI J1-903-13 ot 14.06.2013 OeccpouHo
METPOJIOTHH u
JIIEKTPUYCCKUE
n3Mepenus"

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAaHHBbIX U I/Il—[(t)OpMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HaszsaHue kypca Cchlika
DjexkTpoHHas 0a3a MepHOAMYCCKUX H3gaHuii East View
Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

HauuonaneHast MH(OpMaMOHHO-aHATUTHYECKAsT cHCTEMa URL_’ . . .
N https://elibrary.ru/project_risc.a
— Poccuiickuii nuaexc HaygHoro uutuposanus (PUHLY) - -

[MTouckosas cuctema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudpopmannonnas cucrema - ExanHoe OKHO AocTyma K

nH(MOPMaILMOHHBIM pecypcaM

®denepallbHOE TOCYJAPCTBEHHOE OIOJKETHOE YUPEKICHHE

«DenepanbHbIi UHCTUTYT npomeinennoi|URL: http://iwww1.fips.ru/

COOCTBEHHOCTH
9 MarepunajibHO-TeXHHYECKOe oDecredeHne JUCIUNIMHBI (MOLYJIs1)

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

MaTepMaﬂbHO-TEXHM‘-IeCKOE obecneyeHune ANCUNNNNHDBI BKTKOYaEeT:

1. YuebHble ayauMTopmm Ans NpoBeAeHUA 3aHATUIN IEKLMOHHOTO T1na: KomnieKce TecToBbIX 3a4aHN ANns
npoBeAeHMUA NPOMEXKYTOUHbIX U PYyBEXKHbIX KOHTPONEN.

2. YyebHas ayamTopusa Ana npoeeneHus nabopatopHbix paboT: JlTabopaTopHbI Kopnyc c nabopaTopuen
CBApKM ¥ nabopatopurein pesaHusa: KOMIMIEKT NEeYaTHbIX U 3/1IEKTPOHHBIX BEPCUI METOANYECKUX
pekomeHaaunin, yuebHoe nocobue, naakaTtbl No Temam. JTabopatopHoe ob6opyaoBaHue.

3. YuebHasa ayauTopus gis NPoBeLeHUA MeXaHUYeCKUX UCTbITaHWUI:
1) MaLwwuHbl yHMBEPCabHbIE UCTMbITAaTE/IbHbIE HA PACTAXKEHME.
2) MepuTenbHbI MHCTPYMEHT.

3) Npubopsbl g8 U3MepeHUa TBEPAOCTU No meTodam BpuHennsa n Pokeenna.
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4) MuKpoTBepaomep.
5) Neun Tepmuyeckme.

4. YuebHan ayautopua aas nposeneHua metannorpaduyecknx nccnegoBaHuii: Mukpockonst MUM-6,
MWM-7

5. YuebHble ayautopumn gna NpoBeseHnn MHAUBUAYANbHbBIX KOHCY/IbTaUMM, TEKYLLErO KOHTPOAA U
NPOMeXKYTOUYHOW aTTecTaumm: [JocKa.

6. MomelLeHMe gna XpaHeHUa U NpodunakTMyeckoro obcnyxmeaHma yuebHoro obopyaosaHuma:
CTennaxkm, MHCTPYMEHTbI ANA PEMOHTa labopaTopHOro ob6opyaoBaHMS.

21



