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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henbto ocBoenust aucuuiinHbl «[IpuOopbl M JATYUKK KOHTPOJIS TEXHOJIOTUYECKUX
apaMeTpoB MPOLECCOB 00PaOOTKM METAJUIOB JABICHUEM) SBIISIOTCS O3HAKOMIICHHE OyIyIIuX
0akanaBpOB-MEXaHUKOB C COBPEMEHHBIMH OSKCIEPUMEHTAIbHBIMH METOJAaMH MEXaHUKU
TBEpIOro J1ehOPMUPYEMOTO TeNa: 3JIEKTPO-TCH30METpUEH, KOOPAMHATHOW CETKOH, Myap,
CJIOUCTBIE MOJEIIH, MOJIAPU3ALNOHHO-ONTUYECKHE, U3MEPEHUE TBEPAOCTH, XPYIKUE MOKPBITHS,
MUKPOCTPYKTYpPHBIH, Tonorpagus W HMX TPAJAUIUOHHO BBICOKOM pPOJBIO B HCCIEIOBAHUH
SKCIUTyaTalMy MalllMH U UX MEXaHU3MOB B ripoueccax 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 TMCHHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil IPOrpaMMbl

Jucuunnuna [TpuGopsl U JaTYMKKU KOHTPOJIS TEXHOJOTHYECKHUX IMapaMeTPOB MPOLIECCOB
00pabOTKM METAIJIOB JaBJICHHWEM BXOJUT B BapHATUBHYIO YacThb y4eOHOro TuIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI ~ HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSN),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUILINH/ PAKTUK:

Xumus

DNEeKTPOTEXHHUKA U DJICKTPOHUKA

®dusuka

ConpoTHBiIEeHHE MaTEpHATIOB

Marematuka

Mertposnorusi, cTaniapTusanus, cepTudukanus

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYEHHbIE NMPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OyxyT
HEOOXOIUMBI JUTSl U3yUSHUS TUCIUTLTIH/TIPAKTHK:

O6opynoBaHue MPOKATHBIX M BOJIOYUIBHBIX IIEXOB

TexHonmorus u o00OpyAOBaHME MPOLIECCOB MPOU3BOJACTBA COPTOBOIO MeTaula U
KOBOYHO-IIITAMITOBOYHOTO TIPOU3BO/ICTBA K METHU30B

Texnonorus u 000pyAOBAaHHE MPOLIECCOB MPOU3BOACTBA JIUCTOBOIO U COPTOBOIO
MeTasia

CoBpemeHHOE 000py10BaHNUE JUIs IPOU3BOCTBA JUIMHOMEPHBIX M3/1ETHH

[Tpou3BoACTBEHHAS — IPEIUIIIIOMHAS TPAKTHKA

[TonroToBka K 3alTe U 3aIIMTa BBITYCKHON KBAIM(UKAITMOHHON paboThI

IToxroToBka K cjaue u caaya rocyapCcTBEHHOT0 IK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHH s

B pesynabrare ocBoeHMs IUCHMILIMHBI (Moayins) «IIpubGopel M JaTYMKU KOHTPOJIS
TEXHOJIOTMYECKHUX IMapaMeTpOB MPOIECCOB OOpadOTKM METaIOB JaBJIEHHEM)» OO0y4arouuiics
JIOJDKEH 0071a/1aTh CISAYIOUIMMU KOMITETEeHIIUSIMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

I1IK-2 YMCHUEM obecneunuBaTh MOACIIMPOBAHUC TCXHUYCCKUX 00BEKTOB M TEXHOJIOTMYECKHUX
MMponecCOB C UCIMOJIB30BAHUEM CTAHAAPTHBIX IMMAKETOB U CPEACTB aBTOMATU3WUPOBAHHOI'O
MMPOCKTUPOBAHUSA, IPOBOAUTH SKCIICPUMCHTEI 110 3aIaHHBIM MCTOAWKAM C 06pa6OTKOﬁ )51
AHAJIN30M PE3YJIbTAaTOB

3HaTh OCHOBHBIE MTPHOOPHI U TATYNKU KOHTPOJISI TEXHOJIOTHYECKUX MAapaMeTPOB
IPOIECCOB 0OpaOOTKN METAJIIIOB AABJICHUEM;0CHOBHBIE TEPMUHBI,
OIIpeAEIEHUS U MOHATHS;




Ymetn MO/JICIMPOBAHUE TEXHUYECKUX 0OBEKTOB U TEXHOJOIMUECKUX MPOIIECCOB €
WCIIOJIH30BAHUEM NPUOOPHI U TATYUKH KOHTPOJIS TEXHOJIOTUYECKUX
[1apaMeTpoB MIPOLECCOB 0OPaOOTKN METAIIIOB JJaBIEHUEM

Buaners HaBBIKAMU ¥ METOJUKAMH 0000IIECHHS Pe3yIbTaTOB PEIICHHUS,

BKCHepI/IMeHTaHBHOﬁ JACATCIbHOCTH,

[TK-4 ciocoGHOCTBIO Y4acTBOBATh B pa0OTE HAJl MHHOBALIMOHHBIMH IPOEKTAMHU, UCTIONb3YS
0a30Bble METOBI UCCIIEI0BATENBCKOM 1€ATEILHOCTH

3HaTh

MCTOAUYCCKUC, HOPMATHUBHBIC U PYKOBOAAIINEC MAaTCPUaAJIbl, KaCArOIHUECA
BBITTOJIHIEMOM pa6OTBI; OCHOBHBIC OIIPCACIICHUA 1 ITOHATUAA,

VYmMmern

BBIINIOJIHATH paGOTBI Haa MHHOBAIIMOHHBIMU ITPOCKTAMU, UCITIOJIb3Y 0a30BbIE
MCTOBI HCCHeﬂOBaTeHBCKOﬁ JACATCIIbHOCTH.

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

Bnaners

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

croco0amMu OLIEHUBAHUS 3HAYMMOCTH U IPAKTUYECKOM MPUTOIHOCTH
IIOJIy-4EHHBIX PE3YJIbTATOB;

BO3MO’KHOCTBIO MEKAMCLUUIUIMHAPHOTO IPUMEHEHHS METOA0B 00paboTKU

MEPBUYHON MHPOPMALIUK U pacueTa HallpsKEHUH;

4. CTpykTypa, 00b€M U coep:KkaHMe JUCHUILIMHBI (MOAYJISA)
OO0mast Tpy10€MKOCTh AMCLUIUIMHBI COCTaBsAeT 3 3aueTHbIX eaunHul] 108 akan. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas padorta — 37 aKaj. 4acos:

— aynutopHas — 36 akaJ. 4acoB;

— BHeayJuTopHas — 1 akaji. yacoB

— camocTosiTenbHas padoTa — 71 akas. yacos;

d)opMa aTTeCTaluu - 3a4CT

Paznen/ tema
JTUCLUILIMHBI

AynuropHas g

. | xonraxTHas paGora E z dopma TeKyIero
5 (B akaj. gacax) o X Bun KOHTPOJISI Ko
S 5 © | camocrosTensHol | yeneBaemocTH H
5] £ = . | xommeTeHIN
S Q0 & paboThI MPOMEKYTOYHON

na6. | mpaxr. | € &

Jex. : |28 aTTEeCTALINH
3aH. 3aH. QO &




11 Iems wu  3amaym
qucuuiuael "IIpu6opsl u

JaTINKA KOHTPOJIS
TEXHOJIOTHIESCKUX
napaMeTpoB IIPOLIECCOB
00paboTKu METAaJIIOB CamocrosTensHoe
JaBieHueM". Ponb U3ydeHHE Bompocsl Ha
2,6 6,1 v P TK-2, TIK-4
9KCIIEPUMEHTAIbHBIX yaeOHOTO 3ayeTe.
METOZOB oTnpeeIeHHs Marepuana.
ycunuid 1e)OpMUPOBAHUS B
MallluHaX OM[,
XapaKTEePUCTUKH
HaIpsHKEHUH "
neopMaIuid.
2.1 MeTtonpl UCCIIEAOBAHUS
nepopmanuii.  OCHOBHBIC
METOJIBI omnpeeeHus
A peneien CamocrosTensHOe
OCTaTOYHBIX HAIPSDKEHUH. HBVIeHIe Bolbockl Ha
Bo3moskHocTn " 2,6 6 v P TIK-2, I[IK-4
yueOHOro 3ayeTe.
UCIIOIb30BaHUE
Marepuana.
IKCTIEPUMEHTATBHBIX
METOJI0B HCCITEeI0BAHUS
HaNpsHKEHUH
CamocrosTensHOe
n3yJdeHue
31 SepKanbHb yueOHOTro 3amura
' p 4,5/1,51 6 MaTepuara. nabopatopHon TIK-2, TTK-4
TEH30METP.
Ionroroska pabotst Nel
1abopaTopHBIM
3aHATHSIM.
CamocrosTensHoe
4.1 Meron n3ydeHue Bompocs! Ha
rojorpadguyeckoi 2,6 6 v P TIK-2, [IK-4
yueOHOTro 3ayeTe.
UHTEPHEPOMETPUNL.
Marepuana.
5.1 Metox pEeHTIeHOBCKOil
CamocrosTenpHO
sudpakum. - Jngpaxius HU3y4yeHue Bomnpocsr Ha
Bporra. W3mepenune 2,6 6 Y P TIK-2, [IK-4
. y4eOHOTO 3ayeTe.
HaInpsHKeHUH
MaTepHaia.
PEHTTEHOBCKAM METOJIOM.
6.1 OOmue cBegeHus o CamocrosTensHoe
MarHATOAHU30TPOITHOM n3ydeHue Bompocs! Ha
P Ny 2,6 6 2 P TK-2, TIK-4
MeTtoze. Marnuroynpyrui yueOHOTo 3a4eTe.
3¢ dexT. MaTepHana.
CamocTosiTenbHOe
7.1 TeH3omeTpuyeckui HU3y4yeHUe Bomnpoce! Ha
1P 25 6 ¥ P TK-2, TIK-4
METO]] OTBEPCTHH yueOHOTo 3ayeTe.
Marepuana.
CamocrosTenpHOE
H3y4EHHE
y4eOHOTro 3amura
8.1 TeHzope3nucTopsl 4,5/1,51 6 Marepuaa. 71a00paTOPHOI [K-2, I1IK-4
IlogroroBka Kk paboTer Ne2
71a00paTOPHBIM
3aHATHUSIM.
CamocTosiTensHOe
U3ydeHHe
4eOHOTO 3amura
9.1 TIpumeHenue M N
p 4,5/1,51 6 MaTepHaa. nabopaTtopHoOi IK-2, I1IK-4
IMPOBOJIOYHBIX JATYUKOB
IMonroroska pabotsr Ne3
1abopaTopHBIM

3aHATHUAM.




CaMocTosATeIbHOE

n3ydeHune
y4eOHOTro 3amura
:10.14160 - ier?TCngny;ZmHe 4,5/1,51 7 MaTepHara. nabopatopHon IK-2, I1K-4
PHOOPEI 1 yeTp IMoaroroBka paboTer Ned
1a60paTOPHBIM
3aHATHSIM.
. Hueperme N opoene | Bonpocstma
negopManyii ¢ TTOMOUIBIO 2,5 6 v P TIK-2, I[1K-4
. y4eOHOTO 3ayere.
XPYIKUX TTOKPBITHH.
Marepuana.
3auer TIK-2, I[1K-4
Uroro 3a cemectp 18 18/61 67,1 3a4ET
Hrtoro no aucuuruinHe 18 18/611 71 3a4eT TIK-2,I1K-4




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. TpaguunoHHble 00pa3oBaTEIbHbIE TEXHOJOTMH OPHEHTUPYIOTCS Ha OPraHU3alHio
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 3aHATUH C UCIIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIL:

NudpopmannoHHas  JeKUUs —  IOCIEN0BaTeIbHOE  W3JIOXKEHHE  MaTepuaja B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTes).

[TpakTHueckoe 3aHsTHE, MOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHUN M HABBIKOB IIO
IPEI0KEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opraHuzanus yueOHOW paOOThI C pEATbHBIMU MaTEePHATLHBIMHA U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPaboTa C AaHAJIOrOBBIMH MOJEIISIMHU
peaTBbHBIX 0OBEKTOB.

2. TexHonoruu NpoeKTHOro oOy4YeHHs — OpraHu3alys 0Opa3oBATENBHOIO Ipolecca B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAINHOTO PELIEHHUS MPOOJEMHOM 3aJayd WM BbIIOJHEHUS
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 IUlaHAa pabOThl, MPE3CHTALUI0 Pe3yJbTaToOB PabOThI, MX
OCMBICJICHHE B Pe(DIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKUil TPOGKT — CTPYKTypa TNpuOMmKeHa K QopMaTy 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).

WNHpopMannoHHbIN NPOEKT — yueOHO-TI03HaBaTeNbHas AEATEIbHOCTD C SIPKO BBIPAXKEHHON
ABPUCTUYECKON HAIPABIEHHOCTHIO (IIOUCK, OTOOP U CHCTEMaTu3alus UHPOpMAIUU O KaKOM-TO
00BEKTE, 03HAKOMJIEHHE YYaCTHUKOB MPOEKTa ¢ 3TOM MH(popMalmel, ee aHaiu3 U 00o0IIeHne
JUTsI Ipe3eHTaluu 0oJiee MUPOKOH ayAUTOPUHN).

3. VIHTepakTuBHBIE TEXHOJIOTUM — OpraHu3alus o0pa3zoBaTelIbHOIO Ipoliecca, KOTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO- 3HAUYMMOIro s HHMX oOpa3oBareibHOro pesyiapTara. Hapsay co
CHEIUAIM3UPOBAHHBIMU ~ TEXHOJOTUSIMH  TaKOro  poja  MNPUHIUN  HUHTEPAaKTUBHOCTH
IOpOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTMH.
HNHTepakTUBHOCTD MOAPAa3yMEBAET CyOBEKT-CyOBbEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUPOBAHUE caMOpa3BUBaroLIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEe.IbL.

CemuHap-1ucKyccusi — KOJUIGKTUBHOE OOCYXJEHHE KaKoro-inbo CHOpPHOTO BOIpOCa,
npoOsieMbl, BBIBIEHHE MHEHUIl B rpynne (MeX-TpyIIoBOM JAMajior, JHUCKYCCHS Kak
CIIOp-/IUAJIor).

6 YueOHo-MeTOIMYECKOE 00ecTedeHre CAMOCTOATEIbHOI PadoThI 00yYAIOLIUXCS

Ilo oucyunaune «IIpuGOPHI U JTATYNKU KOHTPOJIS TEXHOJIOTHUECKUX ITApaMETPOB MPOLIECCOB
00pabOTKM METaUIOB  JIaBIICHUEM» NpeOyCMOMpPeHa  ayoOumopHas U  G8HeayoOUumopHas
camocmosmenvhas paboma o6y4aUuUxcs.

Camocmosmenvuas paboma cmyoeHmMo8 Npeonoiazaem CamMOCMOsMeNbHoe U3yieHue
yuebHo20 Mamepuand, no020mosKy K 1a00pamopHuiM 3aHAMUAM U 0opMieHUe 1ad0PamOopHbIX
pabom.



JlabopaTopHbie padoThl

Ne 1. 3epkanbHblii TEH30METP

Ne 2. Tenszopesucropsl.

Ne 3. [TpuMeHeHue MPOBOJIOYHBIX JATYUKOB

Ne 4. Peructpupyromue npudopsl 1 ycTpoiicTBa

Bonpoch! 1 3a5aHusA 1J1s1 NOATOTOBKH K 3aILUTe J1a00PaTOPHBIX padoT

VYKaXuTe XapakTEpHbIE Y4YacTKM Ha auarpammax. llepedncnure Marepuanbl W THUIIBI
KPUCTANTHYECKUX PEIIETOK MaTepuajoB, IS KOTOPBIX XapaKTEepHbI MOJOOHBIC JUarpamMMbl
paCTsKCHUA.

Stress
1

Strain

&

Puc. 1. TunuyHas quarpaMmma ¢ — € JJI1 MaJIOYIJIePOAMCTON CTAIH

1. [Ipenen npodHoCcTH (BPEMEHHOE COMTPOTHUBIICHUE PA3PYIICHHUIO)
2. lIpenen Tekydyectu (BepXHHUM)
3. Touka pa3py1ieHus
4. O6nactb 1epOpPMALMOHHOTO YIIPOUYHEHHUS
5. Ob6pazoBaHue ek Ha oOpasie

-
m

Irl I
Puc. 2. TunuyHas guarpaMma ¢ — € J1Jisl ATIOMUHHEBBIX CILUIABOB
1. [Ipenen npodyHOCTH (BpEMEHHOE CONIPOTUBIICHUE PA3PYIIICHUIO)


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

2. YCIIOBHBIH Mpeet TeKy4ecTH (Gp.2)

3. Ilpenen nponopryuoHaIbHOCTH

4. Touka pa3pyuieHUs

5. lepopmanust mpu yCI0BHOM mpeelie TeKyuecTu (00b14Ho, 0,2 %).

Paccuuraiite HAIpsKCHUA Ha YKa3aHHBIX HAKJIIOHHBIX INJIOITaJaKax

2 J\

a2z

Puc. 3. HanpsizkeHusi Ha HAKJIOHHOM MJIOIIAKe

[Noyuute HanpspKeHUE TpagUIECcKUM CIOCOOOM ITyTeM IOCTPOSHHS KPYTrOBOM AHarpaMMbl
HANpSHKEHHOTO COCTOSHUS (Kpyrn Mopa) ansi yKa3aHHOTO ciydasl TUIOCKOTO HAaIpsKEHHOTO
cocrosiauA. [TycTe nan snemeHT (puc. 4), 1o GOKOBBIM IPaHsAM KOTOPOTO AEHCTBYIOT H3BECTHBIC
TTIaBHBIE HANpsDKeHHs S; U Sp. Omnpenenute HanpsokeHHs oy (011), op (022), 7o (012), 73 (021),
JCWCTBYIOIIME HA HAKJIOHHBIM IUTOLIAIKaM o | .

J1J1s1 5TOTO BBITIOJHHTE CIIEAYIOIINE ICHCTBHS:

1. BeIOEpuUTE MPSAMOYTOJIBHYIO CUCTEMY KOOPAUHAT (o, 7) TaK, 4ToObl Och alcIuce Obuia
napaienbHa OOJIbIIeMY U3 TJIABHBIX HAIPSDKEHHIA;

2. Ha ocH abcuucc OT Hayajla KOOPJMHAT OTJIOKHUTE OTPE3KH, YHCICHHO paBHbIE TJIaBHBIM
HAIPSDKCHUSIM S1 U Sp, M HA UX Pa3HOCTH, KaK Ha IMAMETPe MOCTPOUTH OKPYKHOCTb;

3. U3 KpaiiHell 1IeBoi TOUKH A OKpYXHOCTH ITPOBEANTE JIyY, apajIeIbHbI HOPMAJIH Ny K
riomaake o (puc. 4).
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Puc. 4. I'padpuuecknii cnocod onpeneseHnst HANPSKEHNH HA HAKJIOHHBIX IUIOIIAKAX
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[To yxazanHbIM  (oTorpadgusiM MyapoBBIX IOJOC OIpPEAeIUTe KOMIOHEHTHI TEH30pa
HANPsDKEHUN IS IUIOCKOTO HANPSYKEHHOTO COCTOSTHUS.

Bomnpocsl 1J1s1 HOATOTOBKH K 324eTy

1. Lenp m 3amaun aucturuiuHbl «[IpruOOpPEl M JAaTYMKK KOHTPOJS TEXHOJIOTUYECKHX
apaMeTpoB MPOLIECCOB 0OPaOOTKH METAJIOB AaBICHUEM.

2. Ponp mpubOOpoB M JaTYMKOB KOHTPOJS TEXHOJOTHMUYECKUX IapaMeTpOB B MalllMHAX
OM/I, xapakTepUCTHKH MPUOOPOB U JATUNKOB KOHTPOJISI TEXHOJIOTHYECKUX MTapaMeTPOB.

3. Pa3HOBHMAHOCTH TEH30JaTYMKOB 10 HOMHHANY, Tully, HIIB,pa3mepy, kiaccy TouHOCTH
(K1acchl TOYHOCTH COOTBETCTBYIOT OoT D1 10 C6).

4. KOHCTpYKIIMM TEH30[]aTYUKOB: OalO4YHBINA, MOCTOBOW, CHIIb()OHHBIN, OJHOTOUYCHHBIN
(single point), komoHHBINA, ImaiiOOBBIA, S - o00pasHbi. BpIOOp THIA KOHCTPYKIIUH
o0ycaBIMBaeTCAd €ro Ha3HAYeHHWEM , B KOTOPOil B JalbHEWIIeM OH OyAeT NPUMEHSThCA U
KOHCTPYKTUBHBIMH OCOOEHHOCTSIMU MECTa €T0 YCTAaHOBKH.

5. Hampsoxenus Ha HaKJIOHHBIX TUIOMIAAKAX. TeH30pbl HANIPSKEHUHN U 1e(pOopMalinid.

6. IIpounoctb u HanpsikeHue. CUIIBI CIETICHUS MOJIEKYJI BHYTPH HArpy»XEHHOTO TeJa.
Juarpamma pacTsDKeHUs IUIACTUYHOro Matepuana. JluarpaMma pacTsyK€HUsT XPYIKOIO
MaTepuana. BnusHue ckopoctu nedopMaiuu 1 TeMIepaTypbl Ha IPOYHOCTHBIE XapaKTePUCTUKU

7. TI'paduueckue crocobwl ompenenenuss HampsokeHuit Kpyru Mopa. Meron nuHMi
CKOJIbXKEHUS.

8. Mertox rojorpadudeckoit uHTEpHEPOMETPHH.

9. Meron pentreHoBckoi audpakuuu. dudpakums bparra. M3mepenue HampsokeHUN
PEHTT€HOBCKUM METOJIOM.

10. OGmue cBeaeHUsI O MATHUTOAHU30TPOITHOM MeToie. MarHUTOynpyruit 3G hexT.

11. TenzomeTpuyeCcKUi METOJ OTBEPCTUI

12. Tlonspu3almOHHO-ONTUYECKUNA METO/ U3MEPEHNUS HATIPSKEHUH.

13. Metox AeTUTETBHBIX CETOK.

14. Metoa MyapoBBsIX 1moJoc.

15. Nsmepenue aedopmanuii ¢ HOMOLIBIO XPYNKUX MOKPBITUH.

16. JlatuMku aBTOMAaTHYECKHX CUCTEM. TeH301aTuuKu. Buabl Mecno3 M uX ycTpOHCTBO.
OO6sacTd TIpUMEHEHUS] TEH30METPUYECKOTr0 MeTojAa. TeXHUKa M TEXHOJIOTHS HCCIeOBaHUS
HanpsbkeHud u aedopmanuil. MeToapl HcCieJOBaHUS HOJHOTO yCWIMs J1e(OPMHUPOBAHMUS.
VYCTpoiCTBO MEXaHUYECKUX U THAPABINYECKUX MECI03.



7 OneHOYHbIE CPeICTBA ISl IPOBeIeHNsI POMEKYTOYHOH aTTecTallun
a) [lnannpyemble pe3yabTaThl 00y4eHHsI H OIIEHOYHbIE CPeICTBA /I IPOBeAeHHs POMEKYTOUYHOM ATTeCTANNH:

CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyembie pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBa

IIK-2 ymennem

CPEeACTB AaBTOMATU3UPOBAHHOI'O IPOCKTUPOBAHMS, IIPDOBOAUTH

o0ecreunBaTh MOACTUPOBAHUEC TEXHHYCCKHX 00bEeKTOB M TEXHOJOTHYECKHX nmpoueccoB ¢ UMCMOJIB30BAHUEM CTAHAAPTHBLIX MAKETOB M

IKCHEPUMEHTHI M0 33JaHHBIM METOHKAM ¢ 00pad0TKOIi U AHAJN30M Pe3yJIbTATOB

3HaTh

OCHOBHBIC TNPHOOPHI W JIATYUKH KOHTPOJIS
TEXHOJOTMYECKUX MapaMeTpOB  IPOIIECCOB
00pabOTKH METAJJIOB JIaBJICHUEM;0CHOBHBIC
TCPMHHBI, OTIPCACIICHUA U ITOHATHA,

Bonpoce! 1u1st IOATOTOBKH K 3a4€Ty

1. Henp u 3amaum gucuuiuimHbel «[Ipubopsl M JIAaTUMKU KOHTPOJS TEXHOJOTMYECKUX
IapaMeTpoB MIPOLECCOB 00PaOOTKU METAIIIOB JJaBICHUEM).

2. Ponp npubOpOB U TaTYNKOB KOHTPOJIS TEXHOJIOTMYECKHX IMapaMeTpoB B Mamu-Hax OM/I,
XapaKTepUCTUKH TPUOOPOB U TATYNKOB KOHTPOJISI TEXHOJIOTUYECKUX [1apa-METPOB.

3. Pa3HoBMaHOCTHM TeH30IaTUYMKOB 1O HOommHaly, tuity, HIIB,pa3smepy, kimaccy Tod-HOCTH
(xmacchl TOYHOCTH cOOTBETCTBYIOT OT D1 1o C6).

4. KOHCTPYKIIMU TEH30J[aTYNKOB: 0aJO4HBINA, MOCTOBOM, CHIIb()OHHBIN, OJJHOTOUCHHBIN (Single
point), KOJOHHBIH, 1AHO0BBI, S - 00pa3HbIi. BEIOOpP THIIA KOHCTPYKIMU 00Y-CIaBIMBACTCS €0
Ha3HAYeHUEM , B KOTOpPOM B JaibHeWlIeM OH OyAeT NPUMEHATbCS U KOHCTPYKTHBHBIMU
0COOEHHOCTSIMH MECTa €r0 YCTaHOBKHU.

5. Hampsbkenus Ha HaKJIOHHBIX TIOMIAAKaX. TeH30phI HANIPSKEHUHN U AedopMa-1IHii.

6. IIpounocts u HampsbkeHue. CHIIBI CLEIUIEHUS MOJIEKYJ BHYTPH HarpyXeHHOTO Tela.
JuarpamMma pacTsDKEHUs IUIAaCTUYHOIO Marepuana. JluarpaMMa pacTsHKeHHUs XPYIKOIo
MaTtepuana. BrausHue ckopoct AedopManuum M TeMIepaTypbl Ha  [POYHOCT-HbIE
XapaKTepUCTUKU

7. T'paduueckue crnocoObl omnpeneneHuss HanpsokeHuid Kpyrm Mopa. Merox auHuit
CKOJIbXKEHUSI.

8. Merox romorpaduieckoit uHTEpHEepOMETpHUH.

9. Meton pentreHoBckor mudpaknuu. dudpakmus bporra. M3mepenne Hampspke-HHN
PEHTT€HOBCKUM METOJIOM.

10. OOmime cBeeHUsT 0 MAarHUTOAHU30TPOITHOM MeTo/ie. Marautoynpyruii 3¢ dekr.

11. TeH30oMeTpUYECKU METOJI OTBEPCTUI

12. Tlonsipu3alimOHHO-ONITHYECKAN METO/I U3MEPEHUS HANIPSKEHUIA.

13. Meron A€TUTEIBHBIX CETOK.

14, Meton MyapoBbIX 1OJIOC.




CTpyKTypHBI

OneHouHble CpeaCcTBa

JJIEMEHT [Tnanupyemblie pe3yabTaThl O0yUeHUS

KOMIIETEHIINHU
15. Usmepenue nedopmariuii C TOMOIIBI0 XPYIKUX MOKPHITHH.
16. JlaTuMkm aBTOMATUYECKUX CHUCTeM. TeH30IaT4MKH. BUIBl Meco3 W WX YCTPOH-CTBO.
OO6nacT NPUMEHEHUS TEH30METPUYECKOT0 MeToja. TeXHHMKa M TEXHOJIOTUS HC-CIeI0BaHUS
HampspkeHud u aedopmaruii. MeToabl MCCIeOBaHUS IMOJIHOTO YCWIHS Ae(OPMUPOBAHUS.
Y CTpoiiCTBO MEXaHUYECKHUX U THAPABINYECKUX MECI03.

YMmeTb MOJICTTMPOBAHUE TEXHUYECKHX OOBeKkTOB  |3aganHue 1. YKakuTe XapakTepHbIC y9acTKH Ha auarpaMmax. [lepedncinre MaTepuaibl U THITHI

TEXHOJIOTMYECKUX IIPOLIECCOB c
UCIIOJIb30BaHUEM  NpUOOpPBl U JATYUKU
KOHTPOJIA ~ TEXHOJIOTMYECKUX  IapaMeTpOB

HPOLIECCOB 00PaOOTKU METAJLIOB JIaBJICHUEM

KPUCTAINIMYECKUX PEIIETOK MaTepHalioB, Ui KOTOPBIX XapaKTepHbI MOJOOHBIC JMAarpaMMBbl
pacTsKeHUs.

Stress
1

Strain

&

Puc. 1. Tunu4Hasa guarpaMmma ¢ — € JJIsl MAJIOYTJIEPOAMCTOM CTaIN
1. IIpenen npouHoCTH (BPEMEHHOE CONTPOTUBIICHUE Pa3pyLICHHIO)

2. [Ipenen Texy4yecTH (BepXHMUIA)

3. Touka paspymeHus

13
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeaCcTBa

4. O6nactp nehOpMAIIMIOHHOTO YITPOUYHEHUS
5. ObpazoBanue meiku Ha oOpasie

(@]

U -
m

&

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

1. Ilpenen npoyHOCTH (BPEMEHHOE CONIPOTHBIICHHE PA3PYILLIECHHIO)

2. YcI0oBHBIH Mpeien TeKy4IecTH (6o 2)

3. Ilpeaen nponopruoHaNbHOCTH

4. Touka pa3pyueHus

5. lebopmanius ipu ycIoBHOM Tipeielie TeKydecTH (00braHo, 0,2 %).

3ananue 2. PaccunraiiTe HanmpspKeHHS HAa yKa3aHHBIX HAKJIOHHBIX TUJIOMIAJKAX TO 3aJaHHBIM

cuitam F=[..., ..., ...]H Bmons 1,2,3. Cropona ky6a 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 pe3yabTaThl 00yUSHHS OneHouHble CpeaCcTBa
KOMIIETCHIIMH
Puc. 3. HanpsizkeHusi HAa HAKJIOHHOM IJIOLIAKe
Bnazners HaBbIKAMM M MeToAukamu  o0oOmieHus | [IpoBenenne mcciaenoBanmii. OO0pafdoTka M aHAJM3 NOJYYEHHBIX Pe3yJbTATOB.
pe3yNbTaToOB pelIeHus, 3KcnepuMeHTanbHoH | [IpeacTraBiienne u mepeaada uH(GoOpManuu.
JeATEIbHOCTH; OkcniepuMeHT. OCHOBBI MaTEMaTHYECKOIO IIAHUPOBAHUS 9KCIIEPUMEHTOB: KpUTEpUN
IJIaHUPOBAHUS, BIOOP BapbUPYIOIUX (PaKTOPOB.
OkcnepuMeHT. [locTpoeHre MaTpuIlbl UIAHUPOBAHUS MHOTO(AKTOPHOTO SKCIEPUMEHTA U €e
peannsanus.
OkcnepuMeHT. OlieHKa 3HAYMMOCTH KO3((UIIMEHTOB ypaBHEHUSI perpeccuu. AJIEKBaTHOCTh
MaTeMaTHYECKOW MOJEIIH
OreHka 3HaYUMOCTU KOA(P(PHUIIMEHTOB YPAaBHEHUS PErpeccu. AJIEKBaTHOCTh MaTeMaTHYeCKON
mozenu. [locTpoeHne MareMaTHUYECKHX MoJiesiel 0oJiee BBICOKOTO MOpPsAKa.
IIK-4 CIOCOOHOCTHI0 YYACTBOBATH B pa00oTe HA/l MTHHOBAIIMOHHBIMH NPOEKTAMM, MCI0JIb3Ys 0230Bble MeTO/Ibl HCCJIEI0BATEIbCKOMH 1eATeJIbHOCTH
3HaTh METOANYECKUE, HOPMATUBHBIE U pyKOBOAsIHKE | Bompocs! k 3auery:

MaTCpHraJibl, Kacaromumecs BBINIOJIHAEMOM
pa6OTBI; OCHOBHBIC OITPCACIICHNA U IMMOHATHA,

1. Ilens 1 3a1a4M SKCIEPUMEHTAIBHBIX METO/I0B HCCIEIOBAHUS HANPSKEHUH U ieopmaruii.
Pounb sKcriepiMeHTaIbHBIX METOI0B OIpeieieH sl yerinid feopmupoBanus B MammHax OMJL,

15




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeaCcTBa

KOMIIETEHIINHU
XapaKTePUCTHKHU HAMPSHKEHUH U AepopMariuii.
2. IlpoBeneHue 3KCTIEPHUMEHTA U BBIOJIHEHUE U3MEPEHUH.
3. Meroasl uccienoBanusi naedopmainuil. OCHOBHBIE METOABI ONPECICHUS OCTATOYHBIX
HaIpsKEHUN.
4. BO3MOXXHOCTM M HUCIHOJb30BAaHUE OSKCIEPUMEHTAIBHBIX METOJOB  HCCIEIOBAHUS
HaIpsHKEHUN
5. HanpsbkeHus Ha HaKJIIOHHBIX IJIOMAAKaX. TeH30pbl HAMPSHKEHUN U AeopMalimii.
6. IIpounoctp u HampsbkeHue. CHIIBI CHEIUIEHUS MOJIEKYJ BHYTPH HAarpy»XeHHOTO Tela.
JmarpamMma pacTsbKeHUs IJJaCTUYHOrO Marepuana. Jluarpamma pacTsKeHHs XPYIKOIro
MaTepuaia. Biusaue ckopoctu qeopManny 1 TEMIIEpaTyphl Ha IPOYHOCTHBIE XaPaKTEPUCTUKH
7. Tpaduueckue crocoObl onpenenenus Hampsbkenudd Kpyru Mopa. Meron nuHMiA
CKOJIbXKCHUS.
8. Merox ronorpaduueckoit UHTEpHEPOMETPHH.
9. Meton penrreHoBckoil mudpaknmm. Judpaxmus bparra. M3mepenune HanpshHKeHHN
PEHTIEHOBCKUM METOIOM.
10. OOmire cBeseHUsI 0 MAarHUTOAHU30TPOITHOM MeTo/ie. Marautoynpyruii 3 dekr.
11. TeH3oMmeTpUYeCKUi METOJT OTBEPCTUI
12. Tlonsipu3almOHHO-ONITUYECKAN METO/ U3MEPEHUS HAIPSKEHUI.
13. MeTox IenUTENBLHBIX CETOK.
14. Meton MyapoBbIx mosjoc.
15. N3mepenue negopmanuii ¢ MOMOIIBIO XPYIKUX MOKPBITHIA.
16. JlaTunk® aBTOMATHYECKHX CHCTeM. TeH30JaTdyukd. BUIBI Meca03 W WX YCTPOHCTBO.
OOnacTu MpPUMEHEHUS TEH30METPHUUYECKOr0 MeTo/a. TeXHHKAa M TEXHOJIOTHS MCCIEOBAHUS
HanpspDkeHud U nedopmaruii.  MeToasl MCCIeTOBaHUS MOJHOTO YCHIUS Je(QOPMUPOBAHUSA.
YCTpoCTBO MEXaHUYECKUX U TMAPABINYECKUX MECIO3.

YMmeth BBIMOJHATh pabOThl HaJ WHHOBAIIMOHHBIMU

OPOEKTaMM, MCIOJIb3Yysl 0a30Bble  METOJIbI
HCCJIEIOBATENILCKOM 1eATEeIbHOCTH.
OPUMEHSATh  3HaHMA B NPOQEcCHOHATBHOM

Ilo ykaszanmeim — ghomoecpaguam myaposwvix nonoc onpeoenume KOMHOHEHMbl MEH30pA
HanpsxjceHuu 071 NI0CK020 Hanpaxicenno2o cocmoanus. Cnesa epmuKanbublll pacmp, cnpasa
20pU30HMANBHBII.
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CTpyKTypHBI

HJIEMEHT [Tnanupyemblie pe3yabTaTbl 00y4eHUs OrneHouHbIE CPECTBA
KOMIIETEHINH
NEeSITEeIbHOCTH;  MCIOJNB30BaTh  MX  Ha
MEXIUCIUIUTMHAPHOM YPOBHE;
.
Jlabopamopusie pabomul
No 1. 3epkanvHulii menzomemp
Ne 2. Tensopezucmopbi.
Ne 3. Ilpumenenue nposoI0UHbIX OAMYUUKOS
Ne 4. Pecucmpupyrowue npubopuvl u ycmpoticmea
Brnaners HaBBIKAMH HW  MeToAuKamu  00oOmeHnus | [lomyunre HampspkeHHe TpagHUUecKUM CIOCOOOM ITyTeM IOCTPOEHUSI KPYrOBOHM JHarpamMmbl

pE3yJIbTaTOB PEIIEHUs, JKCIIEPUMEHTAIBHOM
JIEATEIbHOCTH;

crnoco0amMy  OLIEHUBaHMA  3HAUYUMOCTH U
MPAKTUYECKOW  MPUTOJHOCTU  MOJYYEHHBIX
pE3yJIbTaTOB;

BO3MOKHOCTBIO MEXIUCUUIIITMHAPHOTO
NPUMEHEHHUsS METOIO0B 00pabOTKH MEepBUYHOM
uH(pOpMaLlMU U pacyeTa HanpsKeHui;

HaMpsKEHHOTO cOCTOsHUA (Kpyr Mopa) ans ykazaHHOTO Ciydasl IUIOCKOTO HaIpshKEHHOTO
cocrosiaus. [IycTs nan amement (puc. 4), Mo O0KOBBIM rpaHsM KOTOPOTO JEHCTBYIOT U3BECTHBIE
I7aBHbIE HANpsbKeHUs S1 U Sp. Omnpenenute HanpspkeHUs o, (011), op (022), 7o (012), 8 (021),
JEMCTBYIONINE Ha HAKIIOHHBIM IIJIOIAIKaM o U .

JUi1s1 5TOTO BBIMIOJIHUTE CIEAYIOIIUE IeHCTBHS:

4. BbpIOEpUTE MPSIMOYTOJIBHYIO CHUCTEMY KOOpAMHAT (o, 7) Tak, 4yToObl och alcuucc Oblia
napajuienbHa 00IbIlIeMy U3 TJIaBHBIX HAMPSKEHHIA,

5. Ha ocu abcumcc OT Hayaja KOOPAMHAT OTJIOKUTE OTPE3KH, YMCIEHHO PaBHBIC TJIABHBIM
HaMpPsDKEHUSM S1 U Sp, U HA UX Pa3HOCTH, KaK Ha JUAMETPEe MOCTPOUTH OKPYKHOCTB;

6. w3 KpaifHel JeBOH TOYKM A OKPYXHOCTH NPOBEIUTE JIyd, MapauIeIbHBI HOpMaIH N, K
omajke o (puc. 4).
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CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCcTBa
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Puc. 4. I'padguyeckuii cnocod onpenesieHnsi HANPsIKeHUH HA HAKJIOHHBIX IJIOIIAKAX
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0) Ilopsaaoxk mpoBeleHUs] MPOMEKYTOYHON ATTECTALMHU, NMOKA3aTeJIH M KPHUTEPHUH
OlLleHUBAHUS:

[Ipomexxyrounass arrectanusi mo aucuuruinHe «l[IpuOopel W JaTYMKH  KOHTPOJIS
TEXHOJIOTMYECKHX I1apaMeTpoB MPOLECCOB OOpabOTKM METalIOB JaBJICHHEM)» BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yYaIOIIUMUCS 3HAHUH, U
MPAKTUYECKHE 3aJaHusl, BBIABISIIOIIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIIAJICHUH,
poBOAMTCS B (hopMe 3adeTa.

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

- «3a4YTeH0» — 00y4yaeMblil JOJKEH MOKa3aTh 3HAHHSA HA YPOBHE BOCHPOU3BEACHUS U
00BsACHEHUS PIH(i)OpMaI_[I/II/I, HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA MMPOCTHIX 3a4a4,

- «He 3a4TeH0» — 00y4aeMblil He MOKET [M0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS
1 OOBSICHEHUS I/IH(i)OpMaL[I/II/I, HC MOXCT IIOKAa3aTb MHTCIUICKTYAJIbHBIC HABBIKH PCIICHUSA ITPOCTBIX
3ajad.

8 YueOHO-MeToqUYecKOe U MHPOPMALIMOHHOE 00ecTiedeHHe TUCHUTIINHBI (MOTYJIs1)
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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
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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
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4. Caxun, C. I'. CpencrBa aBTOMaTH4YE€CKOTO KOHTPOJIS TEXHOIOTUYECKUX 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 (nara ooparmenus: 06.11.2020). — Pexxum goctyma: st
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. - Pexxum JIOCTyTaA:
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/11163
27/817 .pdf&view=true.

0) JonosHuTeabHas JUTEpaTYpa:

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. uzf. 2012]. - Maraurtoropek : MI'TVY, 2013. - 1 anektpoHn. 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 oOpamenus: 04.10.2019). - MakpooOBeKT. - TEKCT : AJIEKTPOHHBIH. -
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. nocobue /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, J.M. Kanyrkuna. — Mocksa : MUCHUC, 2011. — 27 c. — Teker :
ANIEKTPOHHBIN // DiekTpoHHO-OMOMMoOTeuHass cucrema «Jlamb» : [caiit]. — URL: https:/
https://e.lanbook.com/book/117031 (nmara oOpamienus: 27.10.2019). — Pexum mocryma: ams
aB-TOPH3. MOJIb30BATEIICH.

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

noctynHbl Takke Ha CD-ROM.

3. TumodeeB, N. A. OCHOBBI JJIEKTPOTEXHHKH, ODIEKTPOHHUKH W aABTOMATHKH.
JlaboparopHslil mpakTukyM : yaedHoe mocobue / U. A. Tumodees. — Canxt-IlerepOypr : Jlanb,
2016. — 196 c¢. — ISBN 978-5-8114-2264-7. — Tekct : osmextpoHHbI // JlaHb
JJIEKTPOHHO-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. - JlJabopaTopHbie pabOTHI.

r) [Iporpammuoe o6ecnneuenue u UuTepHer-pecypcebl:

IIporpammuoe oGecnieueHue

Haumenoranue 10 |Ne norosopa CpoK JeiicTBUS JIMIICH3UH
MS Windows 7

Professional(mms  [A-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7

Professional  (mmst|1-757-17 ot 27.06.2017 27.07.2018

KJIACCOB)

MS O.fﬁce 2007 Ne 135 ot 17.09.2007 0eccpouHo

Professional

7Zip cB000JIHO pacnpocTpansemoe [10 0ECCPOYHO
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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
Classroom License

K-89-14 ot 08.12.2014

OeccpouHO

Deform3D

Nel73 ot 20.12.2007

0ECCPOYHO

MS Office 2003
Professional

Ne 135 ot 17.09.2007

OeccpouHO

ONEeKTPOHHBIE
IJIAKaThl MO KypCy
"MamHbI n
TEXHOJIOTHS
00paboTKu
MaTepuaioB
JaBjieHueM"

K-227-12 ot 11.09.2012

0eccpovHO

DNeKTpPOHHBIE
IUIAKAaThI o
JHACIUTLIMHE
"OCHOBBI
METPOJIOTUH 31
AICKTPUICCKHE
u3MepeHus"

J1-903-13 ot 14.06.2013

06eccpodHo

FAR Manager

cB000JTHO pacnpocTpansiemoe 110

0OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca

CchUika

DnekTpoHHas 0a3a mepuoanuecKkux m3nanuii East View

Information Services, OO0 «UBUC»

https://dlib.eastview.com/
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Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTUPOBAHUS
(PUHII)

ITouckoBass cucrema Axagemus Google (Google
Scholar)

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(GOPMALIMOHHBIM pecypcam

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

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

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

denepanbHOC rOCyIapCTBEHHOE OF0/KETHOE
yupexaenne «Penepanbubiii nHCTUTYT npombinuiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MarepuajibHO-TeXHUYeCKOe o0ecneueHne TUCIHIIIMHBI (MO/TYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE AUCITUTUINHBI BKIIIOYALT:

1. VuebHble ayauTOpuM Uil MPOBEACHUS 3aHATUN JIEKIMOHHOro Ttuma: Komruiekc
TECTOBBIX 33/IaHUH [T IPOBEICHUS TIPOMEKYTOUHBIX U PYOEKHBIX KOHTPOJIEH.

2. YuebOHas ayIuTopus AJisl MPOBEACHUS 1a00paTOPHBIX padboT: JlabopaTopHbIN KOpITyC C
nabopaTopueil CBapKu M JIabOpaTOpUEH pe3aHus: KOMIICKT MEYaTHBIX U JIEKTPOHHBIX BEPCHIA
METOJUYECKMX peKOMEeHJaluii, ydyeOHOoe mocobue, miuakatel mo TemaM. JlaGopartopHoe
o0opyI0BaHue.

3. YueOHas aymuTopusi sl IPOBEICHHS MEXaHUYECKUX UCIBITAHU:

1) MammHbl yHUBEpCATbHBIC UCTIBITATENILHBIC HA PACTSHKCHHE.

2) MepuTesbHbIii HHCTPYMEHT.

3) Ipubopsl 11 U3MEPEHUs TBEPIOCTH 110 MeToaaM bpunemts u Pokseria.

4) MukpoTBepaomep.

5) Ileun TepMuvecKue.

4. VYuebHas ayauToOpusi JJs TPOBEACHUS MeTauorpaduyeckux MCCIeJOBaHUM:
Muxkpockonst MUM-6, MUM-7

5. YueOHble ayquTopuu IS TIPOBEICHHUS WHIUBUAYATbHBIX KOHCYJIbTAIMNA, TEKYIIETO
KOHTPOJISl U IPOMEKYTOUHOM aTTecTanuu: Jlocka.

6. Ilomemenne st XpaHEHHS € TPOPHIAKTHUECKOTO OOCITY)KUBAaHHS ydeOHOTO
o0opynoBanus: CTennaku, UHCTPYMEHTHI JJIs1 peMOHTA J1JabopaTOpHOro 000py0BaHUS.
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