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UCIIBITAHUE METAJIVIMMECKHUX OBPA3IIOB HA PACTSKEHUE C
KOMITBIOTEPHON OBPABOTKOM PE3YJIbTATOB

1. eab paGoThI

O3HakOMIJIEHHE CTYACHTOB, U3YyYalOUIMX OOMUNA Kypc COMPOTHBICHHUS
MaTepualioB, C BOMNPOCAMH SKCIECPUMEHTAIBHOTO  OINPENEICHUS OCHOBHBIX
MEXaHMUYECKUX XapAKTEPUCTUK MPOYHOCTHU U MJIACTUYHOCTU MaTepuara.

Hacrosimas yueOHo-HcclieioBaTeNbcKas jabopaTopHas paboTa CTaBUT CBOEH
3aa4yen:

1. [TocTpouTh M M3yUYNUTh THATPAMMBbI 3aBUCUMOCTH MEXIY BHEIIHEN CHIION
1 AedopMaIment CTepKHS P PACTHKEHUHN (ArarpaMMbl pacTsHKCHUS ).

2. N3yunTh BONPOCH HKCHEPUMEHTAIBHOIO OMNPENCIICHUS] OCHOBHBIX
MEXaHMUYECKUX  XapaKTePUCTUK IMPOYHOCTHM M  IUIACTUYHOCTH  Marepuana
UCIIBITYeMOro 00pasiia.

2. O0Opa3sen I HCTILITAHUA HA PACTSsKEHUE

N | i /) DOTO  KOPOTKHUU
- : : :

e = N
L b = 3d, - 3aJaHHBIMHU

CTEpKEHb C

MapamMeTpaMu:
mmHa — 30 MM,
JAAMETP — 5 MM.

3. OcHOBHbIE TeOpeTHYECKHUE MOJI0KEHHUS
3.1. /uarpamma pacTsiKeHUust

HcnpiTanue Ha pacTsHKEHHE — OJHO M3 HamOoJiee M3BECTHBIX HCIIBITAHHUM
Marepuana. Ero wucmnoib3yroT sl ONPEACTCHHS OCHOBHBIX MEXAHMYECKHX
XapaKTEPUCTHUK.

B kawectBe Marepuania, s o0paslia, HUCIOJB3YIOT 4Yallle BCEro
MaJIOYTJEPOAUCTYIO CTajlb, HO BO3MOKHBI UCIIBITAHUS U IPYTUX MaTEPUAIOB:

OCHOBHOM 3a/lau€il HCHOBITAHUS HA PACTSHKEHUE SBISIETCA TOCTPOCHUE
JUarpaMMbl PACTSDKEHHsSI, MPEACTABISAIONEH co00M 3aBHCHMOCTh MEXKIY CHIION H
yayiMHeHueM oopasia (puc. 1)

F = f(Al).
3



Al
Puc. 1

I'paduk nganHOM KpHBOHM, MOCTPOCHHOW mJjisi oOpas3la U3 MaloyrJIepOaUCTOMN
CTaJIi, YCIIOBHO MOXKET OBITh pa3/iesieH Ha YEThIPE 30HBI:

3oHa OA Ha3BIBACTCS 30HOU Ynpy2ocmu. ITa 30HA HMEET BUJ HAKJIOHHOU
MPSIMOM, MTOCKOJIbKY MaTepHual MOIYMHSIETCS 3aKOHY ['yKa, To ecTh

_H
EA

30Ha AB Ha3zbIBaeTcs 30HOU 0bwjeti mexkyuecmu, a ydactrok AB nuarpammbl —

Al

naowaoKkou mekyvecmu. 371€Ch MPOUCXOAUT CYIIECTBEHHOE yIJIMHEHUE o0Opasia 0e3
3aMETHOTO YBEJIMYEHUS Harpy3Kku. Hanu4uue mionaaku TeKy4ecTd ajisi O0JIbITMHCTBA
MaTepHaloB HE SBJSIETCS XapaKTepHbIM. Hampumep, IS BBICOKOKAYECTBEHHBIX
JIETUPOBAHHBIX CTaJiel JaHHBIA y4aCTOK MOMPOCTY OTCYTCTBYET.

3oHa BC Ha3bIBaeTCsl 30HOU YNpouHeHus. 3AeCh YUIMHEHUE o00pasia
COTIPOBOKIAETCS YBEIMUYCHUEM Harpy3Ku, HO HEM3MEPUMO OoJiee MeIJICHHBIM, YeM Ha
yrnpyroMm ydactke. B ctamuum ynpouHeHHs Ha oOpasiie HaMe4aeTcsi MECTO OyIyIIero
pa3phIBa, TaK Ha3bIBaeMas Ieika (puc. 2).

k_ g |\§/|_/

2 , —

Puc. 2

B konI1le yuactka ynpouneHus (Touka C auarpaMmmbl) pacTsaruBaromas cuia F
MIPUHUMAET MaKCUMaJIbHOE 3HaUCHHE.

3ona CD Ha3bIBaeTCS 30HOU MeCmHOU meKyyecmu. 31eCh MPU NajbHEUIeM
YJIMHEHUHU 00pasiia, KOTOPOE MPOUCXOJIUT YK€ B OTpaHUUYEHHOM objactu, cuia F
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ymenbiaetTcs. Hakoner, Touka D nuarpaMMbl COOTBETCTBYET pa3pylieHUI0 oOpasiia.
VY MHOTHX MaTepHaJIOB pa3pylICHHE MPOUCXOAUT O€3 3aMETHOTO 00pa30BaHUS
meiiku (puc. 3).

600

| |
| |
500 1 “_ JIaTyHB (CuZn39 Pb 3) _ _|_ . ’_ |
|
L
|

Hanpaxerrie H/nm 2

400 |

300 -

200 -

100 +

0,0 5.‘0 10,0 15,0 20,0 25,0 30,0 35I.O 40,0
Hedopmarmia %
Puc. 3
3.2. YnpouHeHHe MaTepuaJa

Ecnu cranbHOlM oOpaser Harpy3uThb 10 HEKOTOpoil TOUku K 30HBI yIIpOUYHEHUs
auarpaMMbl, a 3ateM pa3rpy3uthb (npsmas KL), To Takoi oOpasen npu moBTOPHOM
HArpyKeHUu OyIeT BecTr ceOst ocoObIM 00paszom (puc. 4).

[Ipexxne Bcero, Mpu CHATUU HArpy3KH, yAJWHEHUE 00pa3iia yMEHBIINUTCS, HO HE
MCYE3HET NMONHOCThI0. OO011ee yaInHeHue oopasiia NpeacTaBisieTcs: OTPE3KOM

F F C

K
)_/O\D

Al

o
Zc

Puc. 4



OM =0OL+LM, rne OL mnpexacraBinsier co0Oil 0CTaTOYHOE, WJIM ILJIACTHYECKOE
yanuaenne; LM — yripyroe yaiimHEeHHE, KOTOPOE UCUE3aeT MOCIe CHITHS Harpy3KH.

Ha nuarpamme mNOBTOPHOTO HAarpy»KeHus yrpyras 30Ha OYJET MOJHOCTBHIO
cootBeTcTBOoBaTh mpsimoit KL. Jlamee nuarpamma moiiner mo kpuBoit KCD.
[Tockonbky Touka K CyiiecTBEeHHO BbIIIE TOYKU A, MOXKHO ClI€TIaTh BEIBOJ O TOM, YTO
MaTepUal GulMAHYICA U YNPOUHUILC.

B pe3ynbmame npedgapumenvHol 8bIMANCKU Mamepuanr npuodbpemaem

CHOCOOHOCMb BOCNPUHUMAMb, €3 0OCMAMOYHBIX Oedopmayuti, OOIbULUE HACDY3KU.

SIBeHuEe TOBBIICHUS YHOPYTUX CBOMCTB  Marepuana, B  pe3yJbTaTe
MIPEABAPHUTEILHOTO TIACTHIECKOTO Ae(hOPMUPOBAHUS, HOCUT Ha3BaHUE HAKIend, UiH
Ha2apmoeKy W MUPOKO UCTIOb3YeTCs B TEXHUKE. B HEKOTOPBIX ciiydasx, HalpuMmep,
MIPU IITAaMITOBKE JIeTajei, MaTepuan JOJDKEH ObITh MAaKCHMAJIBHO TUTACTHUYECKUM U
HaKJIeTl HexkenaTesneH. JJig CHATUsl Hakiena MaTepuall MoJIBEpratoT omascucy (HarpeB
C MEIJICHHBIM OXJIQKICHHUEM ).

3.3. Mexannuyeckue XapakTepuCcTUKU MaTepHaJia
Xorss muarpamma pactsokennss F = f(Al) um xapakrepusyer KOHKpETHBIN

oOpazell, HO 3HAa4YEHUS €€ OCOOBIX TOYEK HE HOCAT aOCOJIOTHOIO XapakTepa,
MOCKOJIBKY 3aBHUCST OT IUIOIIAAU CEYEHMs] M JUIMHBI oOpa3ua. YToObl ONbITHI Haj
oOpa3amMi pa3IuYHBIX PA3MEPOB /1aBalld COMOCTAaBUMbBIC PE3yJIbTaThl, ITH Pa3MephI
KeJlaTelbHO UCKIIOUUTh U3 paccMoTpenus. [locnennee erko caenarp, €Ciy nepeutu

ot 3asucumoctu F = f(Al) x o= i!(g), TO €CTh K 3aBHCHMOCTH HAIPSKEHHH OT

OTHOCUTEJIBHBIX yIJIMHEHUH B CEUCHUAX 00pasIia.

C oToll 1eNnb0 pa3feNM PACTATUBAIONIYI0 CHIIy Ha HAYaJbHYIO TUIONIAIb
ceyeHus, a abCOMIOTHOE YJIMHEHUE Ha MEepBOHAYATILHYIO pabouylo IJIMHY 00paslia.

SIcHO, 4YTO ATO mpUBENET K HW3MEHEHWIO0 MaciiTtaba auarpaMMmbl, HO HE K
n3MeHeHuIo ee (opmbl B 1iesioM. OTMETHM Ha HOBOH AHarpaMMe 0COOBIE TOUKH.

3HaueHUS HAMPSOKCHUM B ATHX TOYKAX YK€ He OyAyT 3aBUCETh OT pa3MepoB
oOpa3ia, a TOTOMY UX MOKHO CUUTAaTh XapaKTEPUCTHUKAMHU CaMOTo mMaTepuana (puc.
5).

HawnGosee BaXXKHBIMU XapaKTEPUCTUKAMU SBIISTIOTCSI:

Oy, — npedeil NPONOPYUOHATbHOCMU. Dmo Hauboavbuiee Hanpsaxicemue, 00

O00CMUdCEHUSL KOMOPO20 Mamepuan ciedyem 3akony I yka.

Gy — npeden ynpyzocmu. Imo Haubonbuiee Hanpsxcenue, 00 OO0CUNICEHUS.
KOmMopo2o Mmamepuanl He noayuaem ocmamoyHvix oOegopmayui. Kak mpenen
MIPOTIOPITMOHAIEHOCTH, TaK U MPe/Ie YIPYTOCTH TPYIHO MOIAI0TCS ONPEACIICHHUTO,



0 0% &

Puc. 5

MMOCKOJIBKY 3akOoH ['yka NHWHEEH JNHIIb B KAaKOW-TO CTENEHU MPHOIMKEHUS, Ja |
a0COJIIOTHO YNPYTUX MaTEPHAIIOB HE OBIBACT B MPUPO/IE.

G, — npeden mekyvecmu. Imo Hanpsjicenue, npu KoOmopom npouUcxooum pocm
oepopmayuu  6e3 3amemuoco  ygeauuenus Haepysku. Ilpemen  Tekydectu
CPaBHUTEIBHO JIETKO OMpENEsSeTCsl, MOITOMY SBJISETCS OoJiee JOCTOBEPHOM
XapaKTEPUCTHKON 110 CPABHEHUIO C ABYMS TIPEABIAYIITUMHU.

G, — npeden npouHocmu (BPEMEHHOE CONpOTUBICHUE). OmHowenue
MAKCUMAILHOU CUTIbL, KOMOPYIO CNOCObeH 8bloepiicamb obpasey, K e20 HAYaIbHOU
nIOWaou NONEpeuHo20 CedeHusi Hasvlearom npeoeiom npouynocmu. Cremyer
OTMETHTbH, YTO PEaIbHOE HAIPsHKEHUE, TIPH KOTOPOM o0pasell pa3pyliaeTcs, BCeraa
BBIIIIE TIpe/iesla TPOYHOCTH, TaK KakK TIUIONaJb TOMEPEYHOr0 CEYCHUs TpU
pacTshkeHUH yMmeHbIaeTcsi. OCOOCHHO 3Ta HEeCTHIKOBKA 3aMETHA IS TIJIACTHYECKUX
MaTepHuaoB, 00pa3iibl U3 KOTOPBIX CHIIBHO CY)KAIOTCS B IIEHKE.

Eme omHol BaKHOW XapaKTEpUCTUKOW SIBISICTCS YOIUHEHUe Npu paspulée,
KOTOPOE TPEACTABISACT COOOM BEIUUYMHY CpeoHell OCmamouHou oeghopmayuu,
Komopas obpazyemcs K MOMEeHmY pa3pbléd HA ONPeOeNeHHOU CMAaHOApMHOU ONIUHe
oopazya

— 1,
6= - 100%
Lo

Tak KE, K XapaKTCPUCTHUKC INUIACTUYHOCTH OTHOCHTCA OmHOCUmelbHoe

ocmamo4vHoe cyascernue 1mocCiic pa3pbiBa

4. TloaroroBKa IKCNEPUMEHTA

A-4Ag 0
e 100% .

JIist ipoBesieHrs SKCIEPUMEHTa MCIOJB3YIOTCSl KpyTJible o0pasibl ¢ pe3b0oit
M10, U3roTOBJICHHBIC U3 ATIOMUHUS, ME/IH, JIATYHH WU CTAJIH.
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OOpaseny 1Jisi pacTszKeHHs] — DTO IPONOPLUOHAIBHBIM LUIUHAPUYECKHUI
CTepXKEHb, IMHA pabouel yactu — 30MM, TUamMeTp — 5 MM.

- OOpasen BKpy4MBaeTCs B HUKHUI 3aXBaT, BPYUHYIO, 710 yIopa.

- BepxHuii 3aXBaT HaKpy4YMBaeTcsa J0 ynopa Ha oOpasell.

- [I10THO 3aKpyunBaeTcs raiika BEpXHEro 3axBara.

YcranaBiauBaeTcs CUHMTBIBAromasn
CTpCJIKa Ha JTUHAMOMCTPC B IIOJOKCHHC «HOJIb».

I

5. IlpoBeneHnue onbiTa

un
amb 3anycture mnporpammy WP 300.20
” rTGOI CuctemMbl coopa 1 00padOTKH TaHHBIX




WP 300.20 PC DATA ACQUISITION SYS

Language ?

Jp— p [
brinell tesk
bending test
shearing experiment

tensile test
EXIT

- 3anycTure MIPOrpaMMHOE
OpuioKeHWe s cOopa  JTaHHBIX
U3MEpPEHU Ui HCHBITAaHWS  Ha
pactsbkeHue yepe3 MeHto Crapr (Start) -
Wcneitanuss Ha pactsokeHue  (tensile

test).

WP 300.20 tensile test
Skart Edit Wiew Language ¥

open File

New series

[—

Co3maiiTe HOBBIH MPOEKT TSI HOBOTO
sKcriepuMenTa uepe3 meHio daiin (File)
- HoBas cepus (new series).

WP 300.20

I

Please insert a name and comment for the
New series.

name

comment

oK |

B  mmamoroBom  OKHE, KOTOpOE

OTKpOETCH, BBE/IUTE Ha3BaHUE
skcniepuMmenTa B nosie Mms (name). Bol
MO>KET€e BBIOpATh J1t000E UMSI.
Hanpumep: HcnibiTanne Ha pacTsokeHUE
Ber  moxere  Takke — J100aBUTH
npuMedaHuss B mone [Ipumedanue
(comment), rIie

0COOEHHOCTH 3TOT0 IKCIIEPUMEHTA.

3aIIMCBhIBAIOTCA

JHanee, Haxkmure OK.

WP 300.20 tensile test

Start File Edit BUERN Language 7

e

|! Stress-elongation-diagram

| kable
test repark

(13F

setkings

B mento Bun (View) — Haxumaem
(setting) wm
JMaJIOrOBOE  OKHO, B

ctpoky  Hacrporiku
OTKpbIBAaEM
KOTOPOM YKa3biBaeTcs uHpopmaius oo
obpaznie w

qacToTa IIPOBCACHUA

VU3MEpPEHUM.




P eattings

kind of specimen material

& g AlgsiCsFz2 < |

(= mound seecimen

specimen dametar
da [mm]

1 6

iritial measurement kength
Lo [rnim]

4 30

cross-sectonal area
Sa [mm 2]

[28,27

samphe time
Ta [5]

| Dﬁ |

371eCh JOJKHO OBITh OTMEUYEHO:
round specimen — KpyTJblii 0Opa3err
BBIOpaH Mmarepman (material) — moce
HaXKaThs Ha

KHOTIKY (u3

MMpCIJIOKCHHBIX, B OTKPbLIBAIOMICMCA
okHe). Eciam wmartepuman He ykazaH
cpean ITCPCUUCIICHHBIX, BbI MOKCTC
camMu J100aBUTH HOBBIM BHJI MaTepuala
¢ nomomplo omuuu — OnpeneauTsb
(Define).
AnaMceTpa 1 JJIMHBI.

Huamerp dg, MM - 5 (specimen
diameter)

Hawanpnas mmuma [, , mm — 30
(initial measurement length)

[Inmomanne
(4o) S0
ABTOMATUYECKHU.

B monme Bpems T, (sample time)

BBCIOUTC

HCHpaBBTe 3HAa4YCHMU

IMOIEepeYHOro  CCUCHUA

2
MM OIIPCACIINTCA

BpEMSI  MEXIy  JABYyMS

u3MepeHusiMu B cek — 1 (3mech

PCKOMCHAYCTCA YBCINYUTD BpCMA

MEXAY U3MEPEHUSIMHU).

Jlanee, Haxxkmute OK.

measured value
F [kM]

measured value
F [kM]

5,6
= [mm]

14,3

s [mmn]

Cursar
F [kM]

Cursar
F [kh]

s [rom] s [mm]

[Ipoekt rortoB. J[latuMk 3Ha4YeHUS
JIOJKEH OBITh OTKaJTUOPOBaH.

- Cnerka HaTsHUTE o0Opasell B 3axBaTax
(mo 0,5 xH), 9T00BI MUHHMHU3HPOBATH
BIIUSTHUE TIOTEPb.

Haxag, nanee, kHONIKY

TARE

OOnynuTe 3HaYEHUS BCeX TabIIO.
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(@)

Haxxmute Ha KHOIIKY «CTapT» B
nporpamMme i1 Hadaia 9KCIICPpUMCHTA.

Obpasey Haoo pacmsazusams MeOIeHHO U PAGHOMEPHO, NOBOPAYUBAL MAXOBUK.

Yeenuuenue ycunus 0ondxcno npoucxooums nocmenenno, 8 medenue 5 - 10 mun.

F, kH

d, mm

[Tocne mpoxoskaeHus mpeena TeKy4YecTH,
clieyer 3aMepsTh, C MTOMOIIIHIO
MITAaHTCHIIUPKYJIS, TEKYIIUN guameTp obpasia
Y 3aIIUChIBATh B TAOJIUILY.

[Ipu mnosiBneHun Ha oOpasle «IICUKN,
YBEIIMYCHUE HATPY3KH CIEAYET 3aMEJINTh U
BBIUHCIICHUE TEKYIIETrO JUAaMETpa IMPOBOJIUTH
qamie.

Eciun ectb HEOOXOOUMOCTH OCTAaHOBUTH
AKCIIEPUMEHT, HAKMUTE Ha KHOMIKY «KOHEI):

CoxpaHute pe3yabTaTbl U3MEPEHUM.

11




[Tocne paspeiBa oOpasiia, 3aduKcupyiite
MaKCHUMaJbHYI0 BEJIMYMHY HArpy3kd IO
MOKa3aHWsAM JUHAMOMETpPA 1 3aITUIIIHTE.

] CoxpaHnute pe3yabTaTbl U3MEPEHUH.

StartmEdit View Language 7?7

Open File

Mew Series E
Save Series e
(11F Delete Series

s COXpaHEHMSI  pe3yJIbTATOB
sKCIIepUMeHTa, yepe3 MeHto Daiin (File)

10,0+ — COXpaHHUTh cepHro  (Save series),

Print Graph 3a71aTb UMSA (baHJIa U COXpaHUTH €ro Ha
Print Table 8,0+

Print Window 85—

paboyeM CToJIe WIH B TOKYMEHTaX.

) WP 300.20

File
Content

Tensile Test

Edit View Lang

N

!

Compression Test
Brinell Test

Bending Test nporpaMmel uepe3 MeHro Crapr (Start) —

Shearing Experiment B])IXOI[ (EXIT)
| er |

[locne coxpanenus ¢aiina, BIATU U3

[y

[locrme 3aBepieHHMs WCIBITAHUN ClEIyeT W3BJI€Yb oOpas3el W3 3axBaToB
pa3pbIBHOM MAaIWHBI, TUIOTHO TPHWIOKUTH JAPYr K APYry IO MECTYy pas3pbiBa H
M3MEpPUTh JIUHY pacueTHOW YacTH oOpasla MOcCie pa3pbiBa, a TaK Ke IuaMeTp
oOpasiia B MeCcTe pa3phiBa.

Jist  00paOOTKM pe3ysbTaTOB HUCIBITAHUS, CTyJEHTaM OyJeT [OCTylHa
auarpaMMa 3aBUCUMOCTH yCWIMS OT aOcCoNIOTHOW nedopmanuu u  Tadiuia
WCITBITAHUS.

Heobxoaumo moctpouth 3aBUCMMOCTE 0 — §,%, a Tak XK€ 4YacTb KPUBOU
WCTUHHOMW JMarpaMMbl HaNpsDKEHUH, HA OCHOBE BBIYHMCIICHHBIX 3HAYCHHUH TUaMETpa B
MIPOILIECCE HATPYKCHHUSL.

3HaueHus npezeria TeKy4ecTH U Mpejiesia MPOYHOCTH 3aUChIBAIOTCS OTAEIBHO.

Jlnis mpocMoTpa pe3yabTaTOB IKCIEPUMEHTa, HEOOXOIMMO BOUTH Yepe3 MEHIO

12



Crapr (Start) — UcneiTanus Ha pactsokenue (tensile test). ITorom yepe3 menro ®aiin
(File) — OtxpeiTh daitn (Open File), monagaem B 6ubIMOTEKY (DAiiSIOB U OTKPHIBAEM
HY>KHBIMH.

6. OcHOBHBbIE MPaBHJIAa TEXHUKH 0€30MACHOCTH

BHUMAHUE!

CuitoBasi pamMa MCHBITATEIBHOM MAIIWHBI
MOXET MPEACTABIATh ONACHOCTh, MOCKOJIBbKY
Opu  paspylieHHMH oOpa3la MpPOUCXOJIUT
HEKOHTPOJIMPYEMOE PE3KOE BUKEHUE.

Jlep)KATech Ha JTOCTaTOYHOM PaCCTOSTHUU
OT HAarpy>K€HHbIX YyacTell ycraHoBKu!!!
(BepxHsisl NepeKyIauHa, TPAaBEPChl U HUKHSSA
MepeKIainHa).

Huxorma He co3maBaiiTe Harpysky Ooliee
20 kH. YcTpoilcTBO HE mpeaHa3HAYEHO I
O0ospiKx Harpy3ok. JlroOoe ycunue cBbllie
20xH npuBener k cepbe3HBIM MOBPEKICHUAM
TUAPABINYECKHUX 17} MEXaHUYECKUX
YCTPOWCTB.

YCTpOUCTBO  TI€HEPUPYET  JTOCTATOYHO
OonplIME  HArpy3kd, IMO3TOMY  BCerjaa
IPOBEPANTE MPABUIBHOCTh KPEIUICHHUS U
NOJIOKEHUsT  o0pa3loB  IepeA  HadajioM
JKCIIEPUMEHTA.

/. KoHTpoOJIbHBIE BONPOCHI
Ha30BUTE OCHOBHBIE XapaKTEPUCTUKH IIPOYHOCTH MaTEpHUaIa.

N

Urto Ha3pIBaeTCS MPEAEIOM MPONOPIUOHAIBHOCTH, NPEAEIOM TEKYUYECTH,
IIPELIETIOM IIPOYHOCTH.

Ha3zoBute xapakTepucTHKH MIACTUYHOCTH MaTepuania.

Kaxk cTpoutcs quarpaMma 3aBUCUMOCTH HANPsKEHUH OT AedopMatiuii.

Yem oTnmyaeTcsa UCTUHHAS JUAarpaMMa HANPSKEHUU OT YCIOBHOM.

o gk w

[Tokazarb W Ha3BaTh XapakTEPHbIE TOYKH JUArPAMMbl 3aBUCHUMOCTH
HaIpsDKeHU oT aedopMariuii.

/. Kak u3MeHst0TCsl CBOMCTBA IUIACTUYHOTO MaTepuaia, €clid OH MOJIBEPraercs
OpeIBapUTEIbHON BBITSDKKE 32 TpeAesl TEeKYy4yecTH C  MOcCieayrolen
[Tpunoxenue 1
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/Obpazern/
OTYET
no jabopatopHoit padbote No
«UcnbiTaHNe MeTANIMYECKUX 00pa310B HA pacTsizKeHHe
C KOMIILIOTEPHOH 00padOTKOM pe3yibTATOB)

JlaTa npoBenieHus: paboThI

HaumMmeHoBanue MaluinHbl

DCKU3 UCIIBITHIBAEMOIO o6pa3ua

KypHai ucnbITaHul
1. XapakTepucTrKa UCIBITHIBAEMOr0 o0pa3ua:
-Marepuan

-Jluamerp

-JlnuHa

-HHOHIaIIB IMOIICPCUYHOI'O CCUCHUA

2.006paboTka JaHHBIX UCTIBITAHUI
— Ycunne, COOTBETCTBYIOIIEE MPe/IeTy MPOMOPIIMOHATEHOCTH

— IIpenen nmponopuroOHaIBLHOCTH

— Ycuine, COOTBETCTBYIOIIEE MPEAEITY TEKYUECTH

— IIpenen Texyuyectu

— Ycuine, COOTBETCTBYIOIIEE NMPEAETY IPOYHOCTH

— IIpenen npoyHocTu

— Ycunue, B MOMEHT pa3pbiBa:

— Hanpspkenue npu pa3pbiBe, YCIOBHOE

— Hanpspkenue npu pa3pbiBe, UICTUHHOE
— JlnameTp obpasiia mocie pa3psiBa

— OTHOCHTEIILHOE OCTaTOYHOE CYZKCHHUC ITOCJIC pa3pbiBa

— Jlnuna oOpasia nocie pa3pbiBa

— OTHOCHTEIILHOE OCTaTOYHOE YIJIMHCHHUC T10CJIC pa3phbiBa

— Tabnuua 3HaueHui, mociie MPOXOXKIAECHUS Mpeiesia TEKYUYECTH:

14



d, mm

F, kH

— Juarpamma o — 6, %,

100 150 200 250 300

50

U WCTUHHOM

()

Ha nuarpamme o — 6,% HEoOX0oIMMO IIOKa3aTh 4YacTh KpPHBO

(V)

AuarpaMMbl HaprDKeHI/Iﬁ Ha OCHOBC BBIYMCJICHHBIX 3HAUCHUHU AWMAMETpPa B IIPOLECCCC

Harpy>xeHUsI.
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[Tpunoxenue 2
/Obpa3zey opopmaenusn
MUumyibHo20 a1ucma aaéopamopnoiu paGomot/

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUSA
POCCUNCKON ®EJEPALIMA

®EJIEPAJTBHOE I'OCYJAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJILHOE YYPEKJIEHWE BBICIIETO OBPA3OBAHUS
«IOHCKOU T'OCYJAPCTBEHHbBIU TEXHUYECKHUN YHUBEPCUTET>»

Kadenpa «ConporusieHue MaTepuaaioB»

JIABOPATOPHAS PABOTA
110 CONPOTHBJICHUIO MATEPHAJIOB
HA TeMy
«HcnbiTaHMe MEeTA/UIHYECKHX 00PA31I0B HA PACTSIZKEHUE
¢ KOMIILIOTEPHOH 00pad0TKOI pe3yIbTaTOB»

BbInoHUII CTYAeHT TPpynnbl

(®.1.0.)

Ipunsan

(®.1.0.)

PocroB-Ha-/lony
2018 ropx

16



