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PaGouas mporpamma cocrasiieda Ha ocHoBe @PI'OC BO no HanpapjieHHIO MOArOTOBKH
20.03.01 TEXHOC®EPHAS BE3OITACHOCTD (ypoBens OakanaBpuara) (IpHKa3 MHHOUP-
Hayku Poccun o1 21.03.2016 r. Ne 246)

PaGouas nporpamma paccMoTpeHa u 0100peHa Ha 3acedanny Kadeapst JInTeldHbIX npo-
LIECCOB ¥ MaTEepPUAIOBE/ICHUS

19.02.2020. nporokon Ne 8 4
3as. Kaq)eﬂpom = H A. ®eokrrctos

PaGouas mporpamma ono6pena Metoaudeckoit komuceneit UMMuM

20.02.2020 r. mportokos Ne 5 W{
[pencen .C. CaBumnosn

CornacoBaHo:

3as. kadeapoii [TpoMbIIUIEHHON YKOTOTHU 1 6€30M1aCHOCTH JKU3RHE/IEATEIbHOCTH
s / ATO. Iepstuncknii
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PaGouas nporpaMma cocTasjieHa: /Z7
npogeccop kadeapst JINTuM. 1-p Texs. Hayk A.H. Ememomnit
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Penensent: / %/
noueHT Kapeapst MuTO/uM, kana. TeXH. HayK __- (L M.A. lllekieen



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapsl JIMTEHHBIX MTPOIIECCOB U MAaTEPUAIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOeHUS TUCHMIUTUHBI «MatepuanoBeeHHe U TEXHOJIOTHUS MaTepHaioB)
SIBIISIETCSl TIPUOOPETEHIE 00YJAIOIIUMUCS TEOPETHUECKUX 3HAHUHN O (aKTOpax, OMPEICSIISTIOIINX
CBOIICTBa MaTepHAIIOB, a TAKXKE MPAKTUYECKUX HABBIKOB KOHTPOJISL U TPOTHO3UPOBAHUS CBOMCTB
Y TOBEJICHHSI MATEPUAJIOB B Pa3JIMYHBIX YCIOBUAX UX 00paOOTKU U IKCIUTYaTAIlMH, HEOOXOMMBIX
JUIsl  TUIOAOTBOPHOM  IPOEKTHO-KOHCTPYKTOPCKOW,  OpraHM3allMOHHO-YIPaBICHYECKOH,
AKCIIEPTHOM, HAA30pHOM, MHCHEKUUOHHO-AYJUTOPCKOM U  HAay4YHO-UCCIIEI0BATEIbCKOU
JESITEIbHOCTH.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuaa MaTtepualloBeleHue U TEXHOJOTHsl MATepUajoB BXOJIWUT B BAPUATHUBHYIO
94acTh Y4eOHOTO M1aHa 00pa3oBaTeILHON IPOrPAMMBI.

JUis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIC B PE3yJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

duznueckas XuMus

®usuka

Xumust

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

TexHonornueckue mporeccs 1 000pyI0BaHKE MPEANPUATHI TOPHO-METATTYPrHIeCKOro
KOMILIEKCA

TexHonorus npou3BoACTBa

[ToaroroBka K 3aIIMTe U 3alIUTA BBITYCKHOM KBAJIM(DUKAIIMOHHONH PabOThI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbraTe OoCBOEHMsSI TUCHMIUIMHBI (Moayns) «MaTepuanoBeeHHE U TEXHOJIOTHUS
MaTepHaIoBy 00yUaroIMNiCcs T0JHKEH 00J1a/1aTh CIEAYIOIIMMU KOMITeTeHIIUSAMMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH

IIK-22 crmocoOHOCTRIO HCIIOIL30BaTh 3aKOHBI U METOJIBI MATEMAaTUKN, €CTSCTBCHHBIX,
TYMaHUTapHBIX U YKOHOMUYECKUX HayK MPU PEeIIeHUHU MPOPECCHOHATBHBIX 3aa4

3HaTh CTPYKTYpPY U OCHOBHBIE CBOHCTBA TEXHUYECKUX MAaTEPUAIIOB;
aTOMHO-KPHUCTAIIIMYECKOE CTPOCHNE METAJIOB;
(ha30BO-CTPYKTYpHBIIl COCTaB CILUIABOB;

THUIOBBIE JJMarpaMMbl COCTOSIHUS;

CBOICTBA JKelle3a U CIUIaBOB HA €T0 OCHOBE;

MeTObI 00paboTKU MeTaioB (AedopMaliys, pesaHue, TepMHUIECKast
00paboTKa METAIUTMYECKUX MaTepuasoB);

HOBBIE METAITMYECKUE MAaTEPUAIIBI.

YMerb WCII0JIb30BaTh 3HaHNWE MaTepUAIOBECHHS U TEXHOJIOTHI 00paboTKH
MaTepHaJIOB MPH PelICHUH MPOPECCUOHATBHBIX 33a4;
MIPOrHO3UPOBATh HA OCHOBE MH(OPMALIMOHHOTO MOUCKA KOHKYPEHTHYIO
CMOCOOHOCTh MAaTEPUAIOB M TEXHOJIOTUH.

Brnanets HaBBIKAMH MCIOJIb30BAaHUS METO/IOB CTPYKTYPHOT'O aHAIN3a U ONPEIEICHUS
MEXaHUYECKHUX CBOWCTB MaTEPUAJIOB, TEXHUKH ITPOBEIEHUS IKCIIEPUMEHTOB
U CTaTUCTUYECKON 00pabOTKU 3KCIIEPUMEHTAIbHBIX JaHHBIX.




[TK-23 criocoOHOCTHIO MPUMEHSTH Ha IPAKTUKE HABBIKY MPOBEACHUS M OMIMCAHUS UCCIICOBAHUM,
B TOM YHCJI€ SKCIIEPUMEHTAIIbHBIX

3HaTh 3aKOHOMEPHOCTH CTPYKTYpOOOpa3oBaHus,
(hazoBbIC MPEBpAIIEHUS] B MATEpUATIaX U METO/bI MX UCCIICIOBAHHSI,
BJIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MaTEPHUAIIOB.

YmeThb MIPOBOAUTH MeTa/NIOrpaduuecKuil aHaau3 cTajiei, YyryHOB, IIBETHBIX
METaJUIOB U CILJIABOB;

BJ'Ia,I[eTB METOJaMU MeTaJ'IJ'IOI‘pa(bI/ILIeCKOFO aHaJIu3a,
MCTOAaMHU U CPpCACTBAMU KOHTPOJIA Ka4€CTBa U OIIPCACIICHUSA
XapaKTCPHUCTHUK MAaTCpHUAJIOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta — 51,95 akan. yacos:
—ayauTopHas — 51 akaJ. 4acos;

— BHeaynutopHas — 0,95 akaz. yacos

— caMocTosTenbHas pabora — 56,05 akan. gacos;

dDopMa arrecTaiuu - 3a4cT

AynutopHas g
o | xoHTakTHas pabora E 3 Dopma TEKYIIEro
=
5 B aKaJ. yacax (2] Bun KOHTPOJIS
Paznen/ Tema 3 (B akan ) == . p Kon
S 3 © | camocrosTenbHOl | ycnieBaemocTH u
JCIUTUTAHBI 5 S . | xommeTenIn
@) g £ paboThI MIPOMEKYTOUHOMN
na0. | mpakT. | 3 &
Tex. Z'g aTTecTaluuu
3aH. | 3aH. | O &
1. MarepuanoBeaeHue.
Knaccupukanus MaTepHaJIoB.
OCHOBHBIE CBOMCTBAa MAaTEPHUAJIOB.
[loaroroska k
JIEKIMOHHBIM H
NPaKTHYECKUM .
VYerubIit ompoc,
3aHATHSM,
1.1 Meroapl wHcClEIOBaHHUS KOHTDONbHO KOHTPOJIbHAS
CTPYKTYpPHI u CBOMCTB 1 121 ap60Te pabora 3ammra |I1K-22, T1IK-23
MaTepuasoB. P ) MIPaKTAYECKON
CamocTosTenbHas
paboThI
npopaboTka
MaTepuaia no
TeMaM 3aHATHUS
4
[ToaroroBka k
JICKIIMOHHBIM U
MIPaKTHIECKUM N
YcrHbll onpoc,
3aHATUAM,
12 KOHTDOIEHO KOHTPOJIbHAS
ATOMHO-KpPHCTAIITHYECKOE 1 2 4 ap60Te pabora 3amura |I1K-22, TTK-23
CTPOCHHUE METAJIOB P ) MIPaKTHUECKOI
CamocrosTenbHas
paboTsr
npopaboTka
Marepuana 1o
TEMaM 3aHATUA




IMoaroroBka k
IIPaKTUYECKUM
3aHATHUSAM,
KOHTPOJILHOU
pabore.
npopaboTKa
Mmarepuaia o
TeMaM: Yrpyras u

IU1acTU4ecKas 3amura
nedopmanyst. MPaKTUYECKON
MexaHusm a0O0TBI, YCTHBIH
1.3 Jecdopmarus MeTaios 2/21 6 p 4 IK-22, TIK-23
nedopmMaruu. ompoc,
W3menenne KOHTPOJIbHAS
CTPYKTYPBI U pabora
CBOICTB mpu
nedopmMaruu.
W3menenune
CTPYKTYPBI U
CBONCTB IIPU
HarpeBse
neGOpMUPOBAHHO
ro MeTajua.
HWroro no pazneny 5/41 | 10
2. Kene3oyriepoaucTsie CIIaBbl.
CamocrosTensHas
popaboTKa
MaTepHaia 1o
temaMm: OCHOBHbIE
TIOHSITUS TEOPUH
21 dopmupoBaHue P
CTPYKTYpPBI craneit u CIIABOB. 3amura

PYKTYP Juarpammbl N
YYyI'YHOB B  PaBHOBECHOM M MIPaKTAYECKON
COCTOSIHUH JIBOMHBIX CHCTCM. a00TBI, YCTHBIH

' 8/411 | 12 | Kenesoyraepomu | P 4 TK-22, TIK-23
Knaccudukanms, ompoc,
MapKUpOBKa, CBOWCTBA U CTBIC CILTABLL. KOHTPOJIbHAS
PIEP ; Knaccuduranms, P
MIPUMEHEHUE YIIIEPOJUCTHIX pabora
. MapKUpOBKa,
Y JIETHPOBAHHBIX CTaJeH o
CBOHCTBA U
MIpUMEHEHHUE
YIJIEPOJMCTHIX U
JIETHPOBaHHBIX
cTayielt.
[Noaroroska k
2.2 dopmupoBaHue JICKITHOHHBIM U
HEPaBHOBCCHBIX CTPYKT MNPaKTHYCCKUM .

P PYKTYP P VYeTHBIl onpoc,
CTaJIH. 3aHSITHUSIM, KOHTDONBHAS
Koncrpykunonnsie — cramm. KOHTPOJIbHOI p

8/41 8 pabota 3ammra |I1K-22, [IK-23
HHcTpyMeHTalbHbIE CTATH U pabore. DAKTHIECKON
crutaBel. CTanu M CIjiaBbl C CamocTosTenbpHas p AGOTEL
0coObIMH  (U3MYECKUMHU U rpopaboTKa p
XAMHUYECKMMH CBOMCTBAMU Mmarepualia 1o
TeMaM 3aHTHUS
Wroro no pazaeny 16/81 | 20

3. MapkupoBka, cBoiicTBa

u

IPUMCHCHNUE CIUIAaBOB IHBCTHBIX

MCTAJIJIOB




CaMocrosTenbpHas
npopaboTKa

Mmarepuana o Saupa N
3.1 AmomuHHEE U  ero TeMaMm: TPAKTHHCCKOR
crulaBel. MenHble cIUiaBbl.| 4 3 4 16 Mapkupogka, paGoTEL, yeTHbii [K-22, 1IK-23
CruiaBel TUTaHA CBOMCTBA U orpoc,
HIpUMEHEHHE KOHTPOJIbHAS
CILJTABOB I[BETHBIX paora
METaJIOB
Hroro no pazzpery 3 4 16
4. CsaolictBa U IpUMCHEHHE
HEMETAIMIECKUX MaTepHaIoB
3amura
4.1 TlonuMepsl, TIACTMACCHI. CamocrosTenpHas |  PaKTUYECKOH
Kepamuka, 4 2 oon 11005 npopaboTka paboThI, yCTHBIN IK-22 TIK-23
KOMITO3UIIMOHHBIC ' MaTepHaia mno orpoc, '
Mmarepuanbl. Pesunsl. Kiew. TeMaM 3aHSTHS KOHTPOJIbHAS
pabora
Hroro no pazneny 2 9/21 10,05
Hroro 3a cemectp 17 34/1411 156,05 3a4éT
Hroro no aucnumnnuze 17 34/1411 156,05 3a4er I1K-22,I1K-23




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomecce mnpenomaBaHMs JUCHUIUIMHBL  «MaTepualioBeICHUE M TEXHOJOTHUS
MaTCpHraJIOB» IPUMCHAIOTCA TpaAUIMOHHAA 1 MOAYJIbHO-KOMIICTCHTHOCTHAA TCXHOJIOTHH.

Jlekuuu MpoXOAsT KaK B TPATUIIMOHHOHN (hopMme, Tak u B (hopMe JICKIINH-KOHCYIIbTAIIUH,
IJIe TECOPETHUECKUI MaTepuall 3apaHee BBIIASTCS CTYACHTaM ISl CAaMOCTOSTEIFHOTO U3yUeHUs,
JUIE  TIOATOTOBKM BONPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKIUS MPOXOAHUT IO THUILY
BOITPOCBI-OTBCTHI-JUCKYCCHA. .HGKLII/II/I YUTAKOTCA C HCIIOJIb30BaAHHUEM MYJIBTI/IMCIII/If/’IHOFO
000pyI0BaHUsl, TPE3CHTAIIHOHHBIX MAaTEPHAJIOB.

JICKITMOHHBIN MaTepuall 3aKperIseTcsl B XOJe J1a00paTOPHBIX PAdOT M MPAKTHUECKUX
3aHSATHI, Ha KOTOPBIX BBITIOJIHIIOTCS TPYITIOBBIC WM HHIUBUIYaIbHbBIE 3aJIaHKS IO IPOHICHHON
teme. [Ipu npoBeaeHnn 1a6OPATOPHBIX 3aHATUN UCTIOIB3YETCSI METO]] KOHTEKCTHOTO O0yUeHUS,
KOTOPBI ITO3BOJISIET YCBOUTH MAaTEPHal ITyTEM BBISBICHHUS CBSA3CH MEKIY KOHKPETHBIM 3HAHUEM
" €ro IpUMCHCHHUCM.

[Ipu BBIMOTHEHUHU 1a0OPATOPHBIX PabOT HCIOJB3YETCS TEXHOJIOTUS KOJUICKTHBHOTO
B3aMMOJEHCTBUS. 3aHATUS IPOBOASATCS B BUJE J1a0OpATOPHOrO aHAIM3a U SKCIIEPUMEHTA, MPU
9TOM CTYJCHTHI Pa0OTalOT COBMECTHO C IMOCICAYIOIIUM TIPYIIOBBIM aHAIHM30M IOJYyYCHHBIX
pe3yibTaToB. Hampumep, CTpyKTypy CIUIaBOB ONPENENAECT KAXKIbIA CTYIECHT NPU H3YyYECHHH
IKCIEPUMEHTAJIbHBIX O00pa3loB, a aHajiu3 MOJYYCHHBIX pe3yJIbTaTOB IO CIUHHUYHBIM
IMMOKa3aTcjisAM, BBIITOJHCHHBIX OTACJIbHBIMHA CTYACHTAMU, IPOBOJUTCA I'PYIIIOBBIM MCTOAOM.

Ha mpakThuecKkux 3aHATHIX CTYICHTHI y4aTcs peliath 3ajadu, CBSI3aHHBIC C BEIOOPOM,
MNEPCHCKTUBHLIX U SKOHOMHWYHBIX cTajleu u CIIJIaBOB, Hanoboiee MMPOrpeCCUMBHLIX TEXHOJIOTUH UX
TEPMOOOPAOOTKH, OOECICUMBAIOIINX YMCHBIICHUE METAUIOEMKOCTH MAIUH U COOPYKCHHIA,
IMOBBIIICHUEC AOJTOBECYHOCTHU U HAIC)KHOCTHU, CHUIKCHHEC DOHCPICTUICCKUX U TPYAOBLIX 3aTpart.

B yueOHOM mporiecce HCIONB3YIOTCS aKTUBHBIC M MHTEPAKTHBHBIC (DOPMBI IPOBEICHUS
3aHATUH (KOMIBIOTEPHBIE CHUMYISLMM, DPa300p KOHKPETHBIX CHUTYyallMil) B COYETaHUH C
BHEAYJIUTOPHON paboToii ¢ 1enbo POpMUPOBAHUS U Pa3BUTUSA MPO(EeCcCHOHATBHBIX HABBIKOB
o0yyJaronuxcs.

CaMocTtosiTenbHasi paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITCIIBHOMN
npo-paboTKe TEeM, BBHINIOJHEHUS WHIAMBUAYAIbHBIX 3aJaHUil, B TMpollecce MOATOTOBKU K
KOHTPOJIb-HbIM pa00TaM U UTOTOBOM aTTeCTallUH.

6 YueOHO-MeTOIMUECKOE 00ecedeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCst
[TpexncraBneno B mpuiaoxeHun 1.

7 OneHoYHbIe cpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue mis By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HHUI[ MUudpa-M, 2012. - 475 «c.. 60x90 1/16. — Pexum jgocrymna:
http://new.znanium.com/bookread2.php?book=257400 . — 3arn. ¢ oakpaHa. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-e uza. — M.: 11 PUOP, HUIl NH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum moctyma: http://new.znanium.com/bookread?2.php?book=536942 . —
3armn. ¢ akpana. — ISBN 978-5-369-01222-2.



http://new.znanium.com/bookread2.php?book=257400
http://new.znanium.com/bookread2.php?book=536942

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. Yepemaxun, A. A. MarepuanoBeaenue [ JIeKTpoHHBIH pecypc]: yueonuk / Uepenaxun
A. A., Cmonskua A. A. — M.: KYPC, HUIl MH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
noctyma: http://new.znanium.com/bookread2.php?book=944309 .- 3aru. ¢ 3kpaHa.

2. MarepualioBe/ICHHE W TEXHOJIOTUS MaTepuaioB [DJIEKTPOHHBIA pecypc]|: ydueOHOe
nocobue / mox pen. A. U. bareimeBa u A. A. Cmonbskuna. — M.: UTHOPA-M, 2018. — 288 ¢. —
Pexxum nocrymna: http://new.znanium.com/bookread?.php?book=946206 .- 3aru. ¢ 9KpaHa.

B) MeToau4ecKne YKa3aHUs:

1. Komuera H.B., Uykun B.B., Edumona 10.1O. M3ydenne mMakpoCTpyKTyphl JTUTOTO
MeTaJula U ICHAPUTHON KpUCTaTU3aui. MeToIu4eckre yKka3aHus K J1aboparopHoi paboTe. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. [.1. Hocosa, 2011. -7 c.

2. Kommesa H.B., Ewmemommn A.H., Ilerpouenko E.B., Edumosa [0.10.
Kenesoyrnepoauctoie craBbl. MeTonuyeckue YKasaHHs K J1a0opaTOpHbIM paboTam. —
Marnutoropck: 'OY BITO «MI'TY», 2010. —42 c.

3. Ememomnn A.H., Konmesa H.B., [Terpouenko E.B., Kopaunos B.JI. MakpoctpykTypa
CTali M METOJbl €€ OICHKUW. MeToauyeckue ykKa3aHusi K JabopaTopHod pabote. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta uM. [.J1. Hocona, 2014. — 17 c.

4. Ememomna A H., Iletpouenko E.B, CreiukoB A.b. MccnenoBanue BAUSHUS XOJIOAHOM
IUIaCTUYECKOW NedopMalid U TOCJIEAYIONIEr0 HarpeBa Ha MHUKPOCTPYKTYPY U TBEPAOCTH
HU3KOYTJIEPOAUCTOM  cTamu. Meroauueckue yka3zaHus K JiaboparopHoit  pabore. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2015. -8 c.

5. Ememomnn A.H., Ilerpouenko E.B., Hedenper C.II. M3yueHne MHKPOCTPYKTYpbI
[[BETHBIX CIUIaBOB. MeToaMuecKue yKazaHus K JlabopatopHoi pabore. — Marauroropck: M3a-so
MarnuToropck. roc. Texs. ya-ta um. I.11. Hocosa, 2013. — 13 c.

6. Ilerpouenko E.B., Hedenper C.II., Momoukoa O.C., Ememomun A.H.
MUKpOCTPYKTYpa MOPOIIKOBBIX M KOMIIO3UIIMOHHBIX MaTePHAaIoB. — METOIMUECKUE YKa3aHus K
naboparopHoii pabote. Maruutoropck: MI'TY, 2010. -9 c.

7. Ilerpouenko E.B., Hedenver C.I1., MomoukoBa O.C. CrpykTypa U CBOICTBa
YIJIEPOJUCTOM CTaIM MOCie OTXKHUra U HopMalln3alui. MeTtondeckre yKa3aHus K JJabopaTopHOH
pabote. — Maraurtoropck: MI'TY, 2010. - 12 c.

8. Ilerpouenko E.B., MonoukoBa O.C., Hedenver C.II., 3akanka yriaepoauctoil u
JIETUPOBAHHOM cTanu. MeToauueckue yka3zaHusi K JlabopaTopHOi pabore. — MarHMTOropck:
MITY, 2013.-9c.

9. Ilerpouenko E.B., Monoukora O.C. OTIyCK yriiepoJuCTOW U JETUPOBAHHON CTAJIH.
Metoaunueckue yka3aHus kK JabopaTopHoii pabote. — Marautoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:


http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne norosopa Cpok aeicTBust JIULIEH3UN
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 06eccpouHo
Professional
FAR Manager CcBOOOIHO OCCCPOUHO
ONEeKTPOHHBIE
TITAKATRI TIO K-278-11 or 15.07.2011 6eCCPOUHO
JUCLUILINHE
"Marepuagosenenue'

IIpodeccuonanbubie 6a3bl JAHHBIX U HH

OPMAalUOHHBIC CIIPABOYHBIC CHCTEMbI

HazBanue kypca

CchUIKa

DnekTpoHHas 0aza MepHOAUYECKUX u3nanuii East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

HanuonaneHast MHGOpPMaLMOHHO-aHAIUTHYECKAs
cucrema Poccniickuii  MHIOEKC HAy4yHOTO
uutupoBanus (PYTHLI)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cuctema Axaaemusi Google (Google
Scholar)

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

WudopmannonHas cucrema EnvHoe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM

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

denepanbHOe  TOCYAapCTBEHHOE  OIOKETHOE

yupexaeHue «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
MPOMBIIIIEHHOW COOCTBEHHOCTH

P i r .

KZ(;Zﬁgﬁﬁaﬂ OCYAAPCTBEHHA  OMOMMOTEKA. |y ye. /vy rsl.rufru/dreaders/catalogues/

OnekTpoHHbIe pecypcebl oubmuorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuterckass HHGPOPMALMOHHAs CUCTEMA
POCCUA

https://uisrussia.msu.ru

MexyHapoaHast HAyKOMETPHUECKas
pedepaTuBHas W MOJHOTEKCTOBas 0a3za JaHHBIX
Hay4dHbIX u3nanuii «Web of science»

http://webofscience.com

MesxnyHapoaHas pedeparuBHas
MOJTHOTEKCTOBAasl  crmpaBovyHast  0aza
HAyYHBIX U3AaHUN «SCOPUS»

u
JTaHHBIX

http://scopus.com



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecreueHre TUCIUIUIMHBI BKITIOYAET:

Tun u Ha3Banue ayqutopun OcHalleHUE ayAUTOPUH

JlexuvoHHasg aynuropus. MynbTUMEAMIHBIE CPEICTBA XPAaHEHMs, IEepefadyu u
npeJcTaBiIeHus HHPOpMaIUU

JIaboparopus mpoOONOrOTOBKU:

O6GopynoBanue s MPUroTOBIeHUS 1IIMGOB  (OTpe3Hble, NUIM(GOBAIBHBIE |
HOJIMPOBANIbHBIC KPYTH; 000pyI0BaHUE ISl TPABJICHUS HIUTH(OB).

JlaGoparopus MEXaHUYECKUX UCTIBITAHUI:

1. MamuHbl YHUBEpCATbHBIC UCTIBITATENILHBIC HA PACTSDKEHUE, CKATHE, CKPYUIUBAHHUE.

2. MepuTenbHbIH HHCTPYMEHT.

3. [IpubopsI 1715t U13MEpeHus TBEPAOCTH 1o MeToam bpunens u Poksemia.

4. MukpoTBepIomep.

JlabopaTopus TepMHYECKO 00pabOTKU:

1. [Teun Tepmuueckue

2. [TpuGopsI 17151 M3MEpEHUs TBEPOCTH 1o MeToxy PokBerta

JlaGopaTopus meTautorpaduu:

1. Muxpockonst MUM-6, MUM-7

2. KomnbroTepHas cucreMa aHanu3a u3o0paxenuii « Thixomet Proy

3. Komnekuun MHKpO- U Makpouum(oB YTIEPOIUCTBIX W JIETH-POBAaHHBIX CTajed U
CILIaBOB

4. AtbOOMBI MEKPOCTPYKTYP.

Kommbroteprbiit kinacc Ilepconanbrbie KoMibioTepsl ¢ naketom MS Office, Beixogom B
WHTEpHET W C JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pAa30BaTENbHYIO  CPEIy
YHHUBEpPCUTETA

AymuTopun ISl CaMOCTOSITENIbHOW paOOThI: KOMIBIOTEPHBIE KIIACCHI; YUTAIBHBIE 3aJIbI
oubmuoreku IlepconanbHbie KommbioTepbl ¢ makerom MS Office, Beixogom B MHTepHET 1 C
JOCTYIIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCHTETA



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To nucuuiuinHe «MaTepuaioBeleHHe H TEXHOJOTHSI MATEPHAJIOBY [TPEIYCMOTPEHA
ayJIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHAS pad0Ta 00yUYaIOITUXCS.

6.1 AyauTopHasi CaMOCTOSITe/IbHASI PA0Ta CTYJICHTOB IIPEAIOIAracT BBIIIOJHCHUE
KOHTPOJILHBIX PadoT.

Ilepeuennb BONpoCoB /i NOATOTOBKHM K KOHTPOJILHBIM ayIMTOPHBIM padoTam 1o
TeMaM AU CUHUILIMHBI

Tema 1. MarepuasioBenenue. Kitaccupuxkanus marepuajioB. OCHOBHbIE CBOIiCTBA
MAaTepHaoB.

1. IlpuBenute npuMepsl BIUSHUS CTPYKTYPBI Ha CBOWMCTBA MaTepuaa.

2. Kakue cBoiicTBa Ha3bIBatoT ¢pusznyeckumu? [IpuBenure npumepsl CBOMCTB.

3. Kakue cpoiicTBa Ha3bIBAIOT MeXaHWYeCKMMH? Ha30BUTE OCHOBHBIC MEXaHHYCCKUE
CBOMCTBA.

4. Kakue CBOMCTBa HA3bIBAIOT XUMHUYECKUMH? UTO Takoe XMMHUUYECKash aKTUBHOCTb
XUMUYECKas CTOMKOCTh?

5. Kakue cBoiicTBa Ha3pIBatOT TexHOJOorndeckumu? Ilepeuncianre u3BeCTHbIE BaM.
YTto xapakTepu3yroT JUTEHbIe cBOKcTBAa? HazoBrUTE OCHOBHBIEC U3 HUX.
Uro Takoe KoMI103uTHbIE MaTepuaibl? KakoBbl MX npenmMyiecTsa’?
Ji1s uero HeoO6X0IMMO UCCIIeI0BaTh CTPYKTYPY MaTepuaaoB?
Urto Ha3bIBalOT TOHKOM cTpykTypoii? Kak oHna uzydaercs?

10 Urto Ha3pIBalOT MaKpo- U MHUKpOCTpykTypor? Kak oHu wusywarorcs? Jlaiite
XapaKTEePUCTUKY MUKPOCKOITMYECKOMY METOJly HCCIIEI0BaHUSI METAIIIIOB.

11. B gem cymHocTh nomumopdusma? Uto Takoe noaumopdHoe mpeBpaiieHe?

12. Yro Takoe anuzoTponus? KakoBa mpuanHa aHU30TPOITUH?

13. TloyeMy MOHOKPHUCTAJUIBI SBJISIOTCS aHU30TPOITHBIMU MaTepHaiaMu?

14. TloueMy NOIMKPHUCTAIUINYECKUE MATEPUAIIBI SIBIISIIOTCS KBa3UM30TPOITHBIMU?

15. Yto Ha3bIBaIOT AeeKTaMHU KPUCTATUIMYECKOTO CTPOCHUS?

16. Kakue HecOBEpHICHCTBA KPHCTALIMYECKOTO CTPOSHHS HA3bIBAIOT JIMHEHHBIMH W
nouemy? Kakue ObIBAIOT AMCIOKAIIUU?

17. KaxoBa posb auciokanuii B Kpucramiax?

18. Yrto Ha3bIBAIOT TPaHULIAMH 3€PEH, TPaHHUILIaMU cyO3epeH?

©ooNe

Tema 2. /Kese30yriiepoaucroie CIJIaBbI

=

Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CHCTEMa CILIaBOB?

JlaifTe xapakTepuCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

OOBsCHUTE CTPYKTYPY TEXHHYECKOTO JKeje3a, JO03BTEKTOMIHOM, 3BTEKTOUIHOM,
3a3BTEKTOMAHON CTaJIH.

[Touemy Oenblil UyryH HEe UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

Kaxkne criaBbl HMEIOT CTPYKTYPY, COCTOSIIYIO U3 niepanTa? Pa3sHOBUIHOCTH NEepiuTa.
Kakas ¢opma rpacurta B MEeHbIIIEH CTEIIEHH OCIA0ISeT METAUIMYECKYI0 OCHOBY UyryHa?
MapkupoBKa ¥ IPUMEHEHHUE BBICOKOIIPOYHOIO YyT'yHa.

wn

MapxkupoBKa U IPUMEHEHUE KOBKOI'O YYTI'yHa.

© oo No gk

Bnusiaue yriepoaa u MOCTOSIHHBIX MIPUMECEH Ha CBOMCTBA CTallH.
10 [To kakuM pHU3HAKAM KJIaCCU(UIUPYIOT CTATU?
11. MapkupoBKa U TPUMEHEHUE CTAJICH.



12. Ha3zoBute TemnepaTypHbie 00JIaCTH MPEBPAIICHUS TEPEOXIIaKISHHOTO ayCTCHUTA.

13. Kakoe nipeBparnieHuii seisiercs 6e3nuddy3noHHbIM?

14. KakoB MeXaHU3M NEPIUTHOTO MPEBPAIICHUS?

15. KakoB MexaHU3M U 0COOCHHOCTH MapTEeHCUTHOTO MpeBpaIleHus?

16. Yro npencrapiseT coOO0 MAapTEHCHT B YIICPOAUCTOMN cTaIn?

17. Yo Ha3bIBAIOT KPUTUUYECKON CKOPOCTHIO 3aKAJIKHU?

18. Kak coneprkanue yriepoja BIHUsSeT Ha CBOWCTBA CTAJIM MIPH 3aKAJIKE HA MAPTCHCUT?

19. Kak nerupyrormiye 31eMeHTHI BIUAIOT Ha YyCTOMUYHNBOCTh MEPEOXIIKICHHOTO ayCTeHNUTa?

Tema 3. MapkupoBka, cBOCTBa M IPUMEHEHHE CIIABOB BETHBIX METAJLJIOB.

HeMmeTananueckue MaTepHuaJibl

1.
2.

L

oo

OcHoBHbIE CIIIaBbl HA OCHOBE Me1 (OPOH3BI U JIATYHU ), X MAPKUPOBKA U IPUMEHEHHUE.
OcHOBHBIE CIJIaBbl HAa OCHOBE QIIOMHMHHUA  (ZepopMHpYyeMble, TEPMHUUYECKH
HEYIPOUYHSEMbIE U YIIPOUHSIEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

CBoiicTBa U IpUMEHEHHE CIUIABOB HA OCHOBE TUTAHA.

Kakwue crutaBel HaspiBatoT 0abOutamu? KakoBsl mpuHIUNB MX co3panus. [IpuBenure
IIPUMEPBI TAKUX CILIABOB.

Kaxue marepuaiipl Ha3bpIBalOT OPOIIKOBBIE MaTepuaibl? Kak ux nomayyaror ?
Knaccugukanus, cBONCTBa U NPUMEHEHUE KOMIIO3UIIMOHHBIX MaTepHUasoB.
Knaccudukanus, cBoiicTBa W TNPUMEHEHHE OCHOBHBIX TPYNI HEMETAUIMYECKUX
MaTepHaoB.

Tema 4. HemeTananueckne MaTepuaibl

1 CBolicTBa U IPUMEHEHUE PE3UH

2 CoiicTBa U MPUMEHEHHUE TUIACTUYECKUX MacC

4 CpoiicTBa U IPUMEHEHUE KEPAMUKU

5 CBoiicTBa U IPUMEHEHUE KEPAMUYECKUX MAaTepHalIOB
6 CBolicTBa U IPUMEHEHUE KIIEEB

6.2 BHeayauTOopHasi caMOCTOsITe/IbHAsi pa0oTa 00y4yaroIIMUXCsl OCYIIECTBIISIETCS B BUJIE
U3y4EHHsI TUTEPaTyphl [0 COOTBETCTBYIOIIEMY pa3jieiy ¢ MpopaboTKoil MaTepuana no TeMam

JUCIUILINHEI



IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBa AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHs

O1eHOYHEIE Cpe€acTBa

ITK-22 crmocoOHOCTHIO HCIT0JIH30BAaTh 3aKOHbBI H METOAblI MATEMATUKHU, €CTECTBCHHBIX, TYMAHUTAPHBIX U JKOHOMHUYECCKHUX HAYK IIPH PCIICHUH

npo¢ecCHOHAIBHBIX 3a1a4

3HaTh

CTPYKTYpY M  OCHOBHBIE  CBOMCTBa
TEXHUYECKUX MaTEPHUAJIOB;
ATOMHO-KPHUCTAJUINYECKOE CTPOCHHE

METAaJIJIOB;
($a30BO-CTPYKTYpPHBIN COCTaB CILUIABOB;
TUTIOBBIE JHArpaMMbl COCTOSTHHUS;
CBOICTBa ’Kejle3a M CIUIaBOB Ha €ro
OCHOBE;

METO/IbI 00paboTku METaJlJIOB
(medopmanusi, pe3zaHue, TepMHUYECKas
obpaboTka METaJUTMYECKUX
MaTepHasoB);

HOBBIC MCTAJNIMYCCKUEC MaTCPHAJIbI.

akrownE

©oo~No

Ilepeyens TeopeTHYECKHX BONMPOCOB K 3a4eTy:

Hakunen npu miactuaeckoit nedopmaruu. Ponb nuciokaiuii B ynpoYHEeHUH.
Mexanuueckue cBoiicTBa MeTallioB. KOHCTpYKTHBHAS TPOYHOCTb.

MexaHnuecKue XapakTepUCTHKH, OTpeIeIsieMble TP UCTIBITAHUN Ha PACTSIKCHHUE.
TBepAOCTb U CLIOCOOBI €€ OnpeeeHHs.

MexaHnuecKue XapaKTepUCTHKH, ONPeIeIieMble TP JMHAMHYECKUX MCTIBITAHUX (yIapHas
BSI3KOCTh, TEMIIEpaTypa XJIaJHOJIOMKOCTH).

Twume! TBepAbIX (a3 B METATHYECKUX CUCTEMAaX.

XapakTepHucTUKa U BUJ NTOJIHOM (hazoBoit auarpammsl Fe — C.

XapakTeprucTika KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[TpeBpatenust 1 GopMHUPOBaHUE CTPYKTYPHI B CTAIAX (O€NIbIX UyryHax, CEpbIX UyryHax) B
PaBHOBECHOM COCTOSTHUM

. OCHOBHBIE MOHATHA U KJIACCHU(PUKAIHUA TEPMUIECKOH 00pabOTKH.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Omxur cranu.

3aKaJsika CTaiH.

Otnyck cranu. CrtapeHue.

XUMHUKO-TepMUYecKas 00paboTKa.

Tepmo-mexanudeckast 00paboTKa CTalH.

CrinaBbl Ha OCHOBE Mea (OpOH3bI, TATYHHU).

CrnaBbl Ha OCHOBE QIFOMHUHMUSL.

CrinaBbl Ha OCHOBE TUTaHa. baOOUTHI.

ITopouikoBble, KOMIO3ULIMOHHBIE, aMOP(HbBIE MaTepHAIbL.




CrpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETEHIIUH
HCII0JIb30BaTh 3Hanue | [IppuMepHbIe NpakTHYecKHe 3aJaHUs /15 3a49eTa:
MaTE€pUAJIOBEICHU M TEXHOJOTHUH
O6pa6OTKI/I MaTepruajoB IpU PELICHUNU 1. KakoBsl pasMEPBl CTPYKTYPHBIX 3J3JIEMCHTOB, KOTOPBIC MOXXHO YBUIACTH (paSPCIHI/ITB) C
poeCCHOHANBHBIX 33/1a4; MOMOIIIBI0 ONTHUYECKOTro (CBETOBOro) MukKpockoma? Kak BeIOpaTh MOJIE3HOE YBEIUYCHHE
IIPOrHO3UPOBATH Ha OCHOBE MI/IKpOCKOHa? Kaxona OCHOBHas 0COOEHHOCTD IIPUT'OTOBJICHUSA 00BeKTa JJIA
I/IH(l)OpMaLII/IOHHOI“O IIOUCKa MHKPOCKOIINUYCCKOI0 I/ICCJICI[OBaHI/ISI?
KOHKYPEHTHYIO cnocoonocts | 2. OOBACHUTBH, 3a4eM HEOOXOJMMO HCCIEeIOBaTh MakpocTpykTypy? Kakumu meromamu 3TO
MaTepHUajoB U TEeXHOJIOTHUHN. MOJXHO CIIGJIaTI)? Y10 MOXET CIIYy’)KUTb 00BEKTOM MaKpoaHaﬂI/I3a?
3. IloueMy mnpu XOJOJHOW TIJIACTUYECKOM nedopMalid  BO3pPAcTalOT  MPOYHOCTHBIE
xapaktepuctuku? Kak 3To sBieHue HasbiBaeTcsi? B kakux ciydasx 3TO SBIEHHE
HEeXenaTeslbHo?
Ymere 4. Yto o03HAYAIOT TEPMHUHBI Je(OpPMAIMOHHOE YIPOYHEHHE, 3EPHOTPAHUYHOE YIPOYHEHUE,
JUCIIEPCUOHHOE YIIPOYHEHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?
5. Tlosicautp rpaduveckn (U3MYECKHA CMBICT TIOHATHS «PaBHOBECHAs TeMIepaTypa
KpUcTajm3anuu (miasieHus)». Kakoe ycioBue HEOOXOJMMO BBINOJIHUTB, YTOOBI Haydaics
IpoLecc Kpucramumszanun?
6. Kakyroo nenp mpeciefyroT MpU BBEJIEHHM B paciiiaB (KUAKUM Metamn) moauduxaropon?
[IpuBecTtu npumeps! 1elCTBUS MOIU(PUKATOPOB.
7. OOBICHUTH, B KaKOI OTJIMBKE 3€pPHO 3aKPHUCTAJIM30BABILIETOCs MeTajlia OyaeT OoJbIIe: MpH
pa3NMBKE KUAKOTO METaIa B MeCYaHyio (HOpMy WK B METAJUTMYECKYIO?
8. Kak npoBoiT ucnsiTaHue Ha yapHyto Bsi3kocTh? KakoBa ero 1enp?
9. C KxaKoi 1eNbI0 MPOBOJIST YCTAJIOCTHBIE HCITBITAHUS?
HaBBIKAMHM  MCIOJbL30BaHust  MeTo/10B | [IpuMepHbIe NpakTHYeCKHe 3aJaHM IS 3a4eTa 10 PELIeHUI0 32/1a4 U3 NPo(eCcCHOHAIBHOMI
CTPYKTYPHOTO aHalu3a U ONPENENCHUS | ofaacTu
MEXAHUYECKUX CBOWMCTB MaTepHalIoB,
TEXHUKN TpoBeneHus okcrepuMenToB | 1. Kak npoBectu makpoananu3? KakoBbl ero 1enu, MeTos1?
Bnagers CTaTUCTUYECKOU obpabotku | 2. Kakum METOI0M MOXKHO HCCIIEA0BATh paCIpeIeliCHHE CEPhI B CITUTKE (OTIMBKE, 3arOTOBKE)?
9KCIIEPUMEHTAIBHBIX JaHHBIX. 3. Kak npoectu rirybokoe TpaBieHHe cTalbHOTro oopasia. Kakossl ero nenu?
4. KakuM MEeTOJIOM MOXHO BBISIBUT HOpPBI, TPEUINHBI, PAKOBUHBI, KPYITHbIE HEMETAJUTMUECKHE

5.

BKIIIOUEHUS B OTIUBKE (CIIUTKE, OTIUBKE, TOKOBKE, MpoKate)?
Kak oTnnuuTh BsI3KOE pa3pylieHue OT XpYyNnKoro?

ITK-23 cnnoco0HOCTHI0 IPUMEHATH HA NPAKTHKE HABBIKU NPOBEICHUA M ONMCAHUS HCCJIECJOBAHNI, B TOM YHCJe IKCIIEPUMEHTAJIbHBIX




CrpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETEHIIUH

3aKOHOMEPHOCTH Ilepedyenb TeopeTHYeCKHX BONIPOCOB K 3a4eTy:

CTPYKTYypOOOpa3oBaHWsI,

(1)330]3[,13 [IpEBpAIEHUs B MaTeprajlax u 1. CprKTypa M CBOMCTBA MaTepuaaioB. AMOp(bHOG " KPUCTAJUIMYCCKOEC COCTOSIHHUE MaTCpualia.

METOJIbI UX UCCIICIOBAHUA, 2. MCTOILBI HU3YUCHUA CTPYKTYPbI MAaTCPUAJIOB.

BJIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK 3. KpI/ICTaJ'IJ'II/ILIGCKaH peucTKa. OCHOBHBIE THIIBI PEIICTOK METAJIJIOB.

Ha CBOICTBA MaTEpUAJIOB. 4, [Tommumopdu3m. [TommmopdHbIe TPEeBpaICHHS.

3nats 5. JleeKThl KpUCTAUTMYECKOT'O CTPOEHUS.

6. AHUM30TpOnUS.
7. Mexanu3m kpucramsannu. [lapaMerpsl KpucTauIM3ayy.
8. JennpuTHas KpucTasin3anus.
9. Bunbl nukBanuu.
10. Bugsl nedopmanyn. MexaHU3M IJIaCTUYECKOH 1ehOpMAaIIHH.

IPOBOANUTH MeTaltorpadudeckuii ananus | [IpumepHbIe NIpaKTHUYECKUE 3aaHUS LTSI 3a4YeTa:

CTaJiell, YyTYHOB, IIBETHBIX METAJIJIOB U

CIUTABOB,; 1. PacmmdpoBarh MapKku cTajiy, yKa3zaB CoJI€pKaHHUE YTIEpOAa, BUJl U COJIEpKaHUE JIETUPYIOLINX
2JIEMEHTOB, Ka4€CTBO, HA3HAUYEHNE U IIPUMEPHBIE CBOKCTBA.
2. PacmmdpoBarh Mapky ceporo (JMTEHHOTr0, BHICOKOIMPOYHOTO, KOBKOTO) UyryHa, YKa3aB ero
CTPYKTYpY U yCIOBHS MOTYYEHUS
3. HazoBuTe KpuTHYECKHE TOUKH CTAIN U X o0o3HayeHne. Kak oHu onpenensroresa? YkazaTh HX

VMETE noJjioxkeHue Ha nquarpamme Fe-C.

4. Kakas cranp nocie yiay4iieHus OyaeT UMeTh 0oJiee BHICOKYIO TBEPIOCTh: CTallb 45 WiH cTajb
30XI'C, ecnu OTIyCK MPOBOJIMIIM IIPH OJHOU U TOM )K€ Temmeparype?
5. ITlouemy pexymuit HHCTPYMEHT U3 yIJIEPOIMCTON CTaJIM OJIBEPTaloT HU3KOMY oTrycka. Kakas
OyZeT CTpyKTypa U CBOICTBA TAaKOTO MHCTpyMeHTa?
6. B uem ocHOBHas OCOOCHHOCTPH U MIPEUMYIIIECTBA TEPMOMEXAHNUECKOW 00padOTKH cTamn?
7. C KaKoii 1IeNIbI0 HACBIIAIOT MTOBEPXHOCTh HU3KOYTIIEPOAUCTON CTalU yriaepoaom?

METOAaMHU MeTaIorpaduyeckoro IIpumepHbIe NIpaKTHYECKHE 3a/1aHUS VIS 3a4eTa:

Bnanets aHaIu3a,

MCTOJaMHU U CPEACTBAMU KOHTPOJIA

1. Kak mpoBecTH MHUKpPOCKOMUYECKOE MCCIIECOBAaHUE MeTaummueckoro marepuana? UTto MOXHO




CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaTbl 00ydeHUs OneHouHble CpeacTBa
KOMIIETEHIIUH

Ka4yecTBa U ONpPE/ETICHUs XapaKTEPUCTHK | BBIABUTH C TIOMOIIBIO TAKOTO UCCIIEA0BAHUS?

MaTepHaoB 2. OOBSCHUTB, B UYEM pa3IMUUEC MEXAY XOJOIHOW M TOopsAvYel ImiacTudeckor aedopmarusiMu?
[Touemy mpu X0JOJHOHN IIACTHUECKOW NedopMalnuy HAOIIOAETCs YIPOYHEHUE MeTaia, a Mpu
ropsiuei 3TOro He IPOUCXOAUT?

3. Kak BOCCTaHOBHUTH MJIACTUYHOCTH XOJOJHOAE(POPMHUPOBAHHOIO JIUCTAa (KaauOpOBaHHOM
3arOTOBKH, BOJOYEHOH mMpoBONOKK)? Kak OCYIIECTBUTH ONEpPalHI0 PEKPUCTATUTU3AUOHHOTO
orkura?

0) [lopsiok npoBeaeHNsI MPOMEKYTOYHON ATTECTAIUM, TOKA3ATeJIH M KPUTEPUH OLICHUBAHMS:

[IpomexxyTounas aTTecTanus 1o guciuiuiniHe «MaTepuaJjioBeleHne H TEXHOJIOTHS MATEPUAJIOB)» BKIIIOYAET TEOPETUUECKUE BOIIPOCHI, TO3BOJISIOIINE
OLICHUTh YPOBEHb YCBOCHUS O0YUAIOUTMMUCS 3HAHUM, ¥ TPAKTUYECKHE 3a/JaHUs, BBISBISIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUH U BiIaJIeHUH, IPOBOJIUTCS B
¢dbopMme 3a4yera U B (hopMe BEITIOTHEHHS U 3aIIUTHI HHIBUAYAIBHOTO 3aJaHUS.
3aueT no JaHHOW AMCUMUILIMHE MPOBOTUTCS B YCTHOU (hopme.

IToka3zatenu u KPpUTEPUH OLICHUBAHUA 3a4€Ta:

— Ha OLICHKY «3a4YTEeH0» — O0yyaromuics IEMOHCTPUPYET BBICOKHI ypOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOoKoe
3HaHHWE Y4yeOHOro Mmarepuaina, CBOOOIHO BBINONHSIET MPAKTUYECKHE 3a/laHusl, CBOOOJHO ONEpUPYET 3HAHUSMHU, YMEHUSIMHU, NPUMEHSET UX B CHUTYyalUIX
MIOBBIIIEHHON CII0KHOCTH.

— Ha OLIEHKY «He 3a4TeH0» — 00ydJarouuiics 1eMOHCTpUpyeT 3HaHus He 6oiiee 20% TeopeTHyecKoro MaTepuaa, J0MycKaeT CyleCTBEeHHbIE OINOKH, HE MOXKET

MOKa3aTh UHTCJUVICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTBIX 3a/1a4.




