MUWHUCTEPCTBO HAYKHU 1 BBICHIET'O OBPA3OBAHUMA
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PABOYASI [IPOI'PAMMA JUCUUIIIMHBI (MOJ1Y JIS)

MATEPHA/IOBEJJEHHE U TEXHOJIOT'HA MATEPHAJIOB

Harpasienue noAroToBKH (CHEMHAIBHOCTD)
20.03.01 TEXHOC®EPHASI BESBOITACHOCTb

HaripasiieHHOCTH (11pOQ I/ ClIeLHaIN3alHs) IPOTPAMMBI
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Kype 2
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PaGouas nporpamma cocrasiieda Ha ocHoBe @I'OC BO no HanpableHHIO MOArOTOBKM
20.03.01 TEXHOC®EPHAS BE3OITIACHOCTD (yposenn GaxanaBpuara) (mpukas Mymoup-
nayku Poccun o1 21.03.2016 r. Ne 246)

PaGouas nporpammva paceMoTpena 1 0100peHa Ha 3acegannu kadeapst JInTeiHbIx npo-

IIECCOB M MATEPUAIOBE/ICHH S /
19.02.2020. nporokon Ne 8
3as. Ka(beupoiﬁéy = H A. deokTrcTon
7

PaGouyas nporpamma o106pena Metonueckoi komuccueir UMMuM

20.02.2020 r. mpoTtokon Ne 5 M
[Ipencenas .C. CaBuiion

CornacoBaHo:

3as. kadeapoii [IpoMbIUIeHHOM HKOTOTHH 1 6€301aCHOCTH JKU3RHEEATEIbHOCTH
: G ATO. Tlepsituncknii

~ // .
PaGouas nporpamma cocraBiieHa: A
npodeccop kapeapst JINnM. 1-p TexH. Hayk A.H. Ememomui
[~

Penensenr: Z %
noueHT kadgeapst MuTO/IuM, kapa. TeXH. HayK Lt M.A. lllekmeen



JIncer akTyanu3auuu padouei nporpaMmmbl

Pabouas nmporpamma nepecmoTpeHa, oocykaeHa u ogodpena st peanuzauuu B 2020 - 2021
y4eOHOM roay Ha 3acenanuu kadeapbl JIMTEHHBIX MPOLIECCOB U MATEPHATIOBEICHUS

Iporokom ot 01 cenrsbps 2020 T, Ne 1
3aB. kadenpoii Pl i 2 ~ H.A. ®eokTrcTOB

Pabouas mporpamma nepecMoTpeHa, o0CyskaeHa U oJo0peHa s peanuzaunu B 2021 - 2022
y4eOHOM roay Ha 3acenanuu kadeapbl JIMTEHHBIX MPOLIECCOB U MATEPUATIOBEIEHMUS

IIporokom or 20 . Ne

3aB. kadenpoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00cyskieHa U oqo0peHa asi peanuzauun B 2022 - 2023
y4eOHOM rozy Ha 3acenanuu kadenpbl JIMTEHHBIX MPOLIECCOB U MATEPHAIOBEICHUS

IIporoxonor 20 . N
3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpena, o0cykaeHa u onoopeHa ans peanuszauuu B 2023 - 2024
yueOHOM roay Ha 3acenaHuu kadenpor JIUTEHHBIX MPOLIECCOB U MaTE€PHUATIOBEACHHUS

IIpotoxonor 20 . N
3aB. kadenpoii H.A. ®eoktucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMu ocBOeHUS TUCHMIUTUHBI «MatepuanoBeeHe M TEXHOJIOTHUS MaTepHaioB)
SIBIIIETCSl TIPUOOpPETEHIE 00YJAIOIIUMUCS TEOPETHUECKUX 3HAHUHN O (aKTopax, OMPEIeIISTIOIMINX
CBOIICTBa MaTepHAIIOB, a TAKXKE MPAKTUYECKUX HABBIKOB KOHTPOJISL U MIPOTHO3UPOBAHUS CBOMCTB
Y TOBEICHHSI MATEPUAJIOB B Pa3IMYHBIX YCIOBUAX UX 00paOOTKU U IKCIUTYaTaIlH, HEOOXOMMBIX
JUIsl  TUIOAOTBOPHOM  IPOEKTHO-KOHCTPYKTOPCKOW,  OpraHM3allMOHHO-YIPaBICHYECKOH,
AKCIIEPTHOM, HAA30pHOM, MHCHEKUUOHHO-AYJUTOPCKOM U  HAy4YHO-UCCIIEI0BATEIbCKOU
JESITEIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

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

Jusa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUSA),
c(hOpMHUPOBAHHEIC B PE3YJIbTATE U3YUCHUS TUCITUTUINH/ TIPAKTHK:

duznueckas XuMus

®usuka

Xumust

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

TexHonornueckue mporeccs 1 000pyI0BaHKE MPEANPUATHI TOPHO-METATTYPrHIeCKOro
KOMILIEKCA

TexHonorus npou3BoACTBa

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM(DUKAIIMOHHONW pabOThI

3 Komnerenuun ody4arouierocs, popMupyembie 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 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

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

3HaTh CTPYKTYpPY U OCHOBHBIE CBOMCTBA TEXHUYECKUX MAaTEPHAIIOB;
aTOMHO-KPHCTAITINYECKOE CTPOCHNE METAIJIOB;
(ha30BO-CTPYKTYPHBIIl COCTaB CILUIABOB;

THUIOBBIE JHArPaMMbl COCTOSIHUS;

CBOICTBA JKeJie3a U CIIaBOB HA €T0 OCHOBE;

METOBI 00paboTKH MeTaIoB (edopMalys, pe3aHue, TepMUyYecKast
00paboTKa METAJUTMYECKUX MaTepUaloOB);

HOBBIE METATMUECKUE MAaTEPUAIIBI.

YMerb HCIOJIb30BaTh 3HaHNWE MaTepUAIOBECHHS U TEXHOJIOTHI 00paboTKu
MaTepHalioB MPH PEeLICHUH MPO(PECCUOHATBHBIX 33a4;
MIPOrHO3UPOBATh HA OCHOBE MH(OPMALIMOHHOTO MOUCKA KOHKYPEHTHYIO
CIOCOOHOCTh MAaTEPUAIOB M TEXHOJIOTUH.

Brnanets HaBbIKaMU MCIOJIb30BaHUS METOAOB CTPYKTYPHOTO aHAIM3a U ONpPeIeTICHUS
MEXaHUYECKUX CBOMCTB MaTE€pPUAJIOB, TEXHUKH MPOBEIACHUS HKCIIEPUMEHTOB
U CTaTUCTUYECKON 00pabOTKU SKCIIEPUMEHTAIbHBIX TaHHBIX.




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

3HaTh 3aKOHOMEPHOCTH CTPYKTYpOooOpa3zoBaHus,
(ha3zoBbIC MPEBpAIICHUS B MAaTEpUAIaX U METO/bI MX UCCIICIOBAHMSI,
BJIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOWCTBA MaTEPUAIIOB.

YmeThb MIPOBOAMTH METaIOrpaduuecKuii aHaau3 cTajei, YyryHOB, IIBETHBIX
METAJIJIOB U CIUIABOB;

BJ'Ia,I[eTB METOJaMU MCTaJ’IJ’IOFpa(bI/I‘IeCKOFO aHaJlnu3a,
MCTOAaMHU U CPCACTBAMU KOHTPOJIA Ka4€CTBa U OMIPCACIICHUA
XapaKTCPHUCTUK MAaTCPpHUAJIOB




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

YUCJIC:

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

— BHeaynutopHas — 0,95 akaz. yacos

— caMocTosTenbHast pabora — 56,05 akan. gacos;

dDopMa arrecraiuu - 3a4cT

AynutopHas g
o | xoHTakTHas pabora E 3 Dopma TEKyIIEro
g B
= o n KOHTPOJIS
Pasnen/ Tema 3 (B axaz. =acax) == A . p Kon
S & © | caMOCTOATENbHOM | yCIIEBaeMOCTH U
JCIUTUTAHBI 5 S . | xommeTenIn
@) g £ paboThI MIPOMEKYTOUHOM
na0. | mpakT. | 3 &
Tex. Z'g aTTecTaluuu
3aH. | 3aH. | &
1. MarepuanoBeneHue.
Knaccudukarmst MaTepHaoB.
OCHOBHBIE CBOICTBA MaTEPUAJIOB.
[loaroroska k
JIEKIMOHHBIM H
NPaKTHYECKUM N
YcTHBIi onpoc,
3aHATHSM,
1.1 Meroasl HcclenoBaHUS KOHTDONLHO KOHTPOJIbHAS
CTPYKTYppl U CBOICTB 1 1721 ap60Te pabora 3amuta |IIK-22, ITK-23
MaTepuasoB. P ) MIPaKTHYECKON
CamocrosTenpHas
paboThI
npopaboTka
Mmarepuana o
TeMaM 3aHAITHUS
INoaroroska k
JICKIIMOHHBIM U
MIPaKTHIECKUM .
YcrHbIl onpoc,
3aHATHUSIM,
1.2 KOHTPONBHOG KOHTPOJIbHAs
ATOMHO-KpPHCTAITHYECKOE 1 2 4 a%OTe pabora 3amura |I1K-22, ITK-23
CTPOEHHE METAIIOB P ) HPaKTUYECKOU
CamocrosTenpHas
paboThI
npopaboTka
Mmarepuana o
TeMaM 3aHITHUS
4 ITogroroBka Kk
MIPaKTHYCCKUM
3aHATUAM,
KOHTPOJIbHOU
pabore.
popaboTKa
Marepuana o
TeMaM: Yrpyras u
TUTaCTHYEeCKast 3ammuTa
nedopmarus. MPaKTHYECKON
Mexannsm a0O0TbI, YCTHBIN
1.3 JledhopManms MeTamIon 2 20U | 6 p 4 TK-22, TIK-23
nedopMaruu. orpoc,
Uzmenenne KOHTPOJIbHAS
CTPYKTYpBI U pabota
CBOICTB IIpH
nedopMaruu.
M3menenne
CTPYKTYPHI U
CBOWCTB IIpH
Harpese
J1eopMUPOBAHHO
r'o MeTaJa.




Uroro no pazaeny 4 | | 5/41 | 10 |
2. Kene3oyriepoaucThie CIIaBblI.
CaMocTosTenbpHas
npopaboTKa
MaTepHaia mno
TemaM: OCHOBHBIE
MTOHATHS TEOPHH
21 dopmupoBaHue P
CTPYKTYpPbI cTajen u CILTABOB. 3ammra
PYKTYD Jnarpammsl o
YYIYHOB B PaBHOBECHOM N MIPAKTUYECKOM
COCTOSIHUU ABOHHELX CHCTCM. a0O0ThI, YCTHBIN
) 4 8/41 | 12 | XKenezoyriepoau p 4 TK-22, TIK-23
Knaccuduxkanus, orpoc,
MapKHpPOBKa, CBOICTBA U CTBIC CILIABEL. KOHTpPOJIbHAs
PKHP ’ Knaccudpuxauus, ™
MPUMEHEHHUE YTIIEPOAUCTHIX pabota
. MapKHUPOBKA,
U JIETUPOBAHHBIX CTajen .
CBOICTBA U
4 IIpUMEHEHHE
YIIEPOUCTHIX U
JIETHPOBAHHBIX
CTaJICH.
IToaroroBka x
2.2 dopmupoBaHue JICKITIOHHBIM U
HEPAaBHOBECHBIX  CTPYKT MPaKTHYECKUM .
P PYKTYP P VYerHbIit ompoc,
CTaju. 3aHATHAM,
KoHCTpyKIIMOHHBIE — CcTan KOHTPOJIbHOM KOHTPOJIbHAA
PYK : 4 8411 | 8 p pabora samra | [1K-22, [IK-23
MHCcTpyMeHTaNbHBIC CTATH U pabore. N
NPaKTHYECKOU
cmiaBbl. CTalyd M CIUIaBBI C CamocTosTenpHas
paboThI
0COOBIMU ~ (PU3MYECKHMHU H mpopaboTKa
XUMUYECKUMH CBOMCTBAMU Marepuaia no
TeMaM 3aHATHS
HWroro no pazaeny 8 16/81 | 20
3. MapkupoBka, cBoiicTBa u
MPUMEHEHHE CIUIABOB  I[BETHBIX
METAaJJIOB
CamocrosTrensHas
nmpopaboTKa
pop 3amura
MaTepHaia mno .
N MPaKTUYECKOU
3.1 AmoMHHHA W ero TEMaM: AGOTL VCTHBL
crnaBel. Megnele cruiasbl.| 4 3 4 16 Mapkupogka, p OH’ZC TIK-22, TIK-23
CrutaBbl TUTaHA CBOMCTBA U poc,
KOHTPOJIbHAS
MPUMEHEHUE
pabota
CIIJIaBOB I[BETHBIX
METAJIOB
Wroro no pazneny 3 4 16
4. CaoiictBa U TNpHUMCHEHHE
HEMETAJIMYCCKUX MAaTEPUAJIOB
3amura
4.1 TlonuMepsl, MIaCTMAcCHI. CamocrosTenpHast | MPaKTUYECKOU
Kepamuka npopaboTka a0O0ThI, YCTHBIN
p : 4| 2 921 |10,05 pbop p 4 TIK-22, TIK-23
KOMITO3HIIHOHHBIE MaTepuaia no orpoc,
Matepuaibl. Pesunsl. Kien. TeMaM 3aHATHS KOHTPOJIbHAS
pabota
Hroro no pazaeny 2 9/21 (10,05
Uroro 3a cemectp 17 34/1411 156,05 3a4éT
Hroro no nuciuminHe 17 34/1411 | 56,05 3a4eT ITK-22,I1K-23




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

Jlekuuu MpoOXOAST KaK B TPATUIIMOHHOHN (hopMme, Tak u B (hopMe JICKIIUH-KOHCYIIbTAIIUH,
IJIe TECOPETHUECKUI MaTepuall 3apaHee BBIIASTCS CTYACHTaM JUIsl CAMOCTOSTEIbHOTO U3yUeHUs,
JUIS  TIOATOTOBKM BOINPOCOB JIEKTOPY, TakUM O0pa3oM, JIEKIUs MPOXOAUT IO THUIY
BOITPOCBI-OTBCTHI-JUCKYCCHA. .HGKLII/II/I YUTAKOTCA C HCIIOJIb30BaAHHUEM MYJIBTI/IMCIII/If/’IHOFO
000pyI0BaHUsl, TPE3CHTAIIHOHHBIX MAaTEPHAJIOB.

JIGKITMOHHBIN MaTepuall 3aKperIseTcsl B XOJe J1a00paTOPHBIX PAadOT M MPAKTHUECKUX
3aHSATHI, Ha KOTOPBIX BBITIOJIHSIOTCS TPYIIIOBBIC WM HHIUBUIYaIbHbBIE 3aIaHHI TTO0 IPOICHHOM
teme. [Ipu npoBeaeHnn 1a6OPATOPHBIX 3aHATUN UCTIOIB3YETCSI METO]] KOHTEKCTHOTO O0yUeHUS,
KOTOPBI ITO3BOJISIET YCBOUTH MAaTEPUaI ITyTEM BBISBICHHUS CBA3CH MEKIY KOHKPETHBIM 3HAHUEM
" €ro IpUMCHCHHUECM.

[Ipu BBIMOTHEHUHU 1a0OPATOPHBIX PAbOT HCIOJIB3YETCS TEXHOJIOTUS KOJUICKTHBHOTO
B3aMMOJEHCTBUS. 3aHATUS MIPOBOAATCS B BUJE J1a0OpATOPHOrO aHAIM3a U SKCIIEPUMEHTA, MPU
9TOM CTYJCHTHI pa0OTalOT COBMECTHO C IMOCICAYIOIIMM TIPYIIOBBIM aHAIHM30M IOJYyYCHHBIX
pe3yibTaToB. Hampumep, CTpyKTypy CIUIaBOB ONPENENAECT KAXKIbIA CTYJIECHT NPU H3YyYECHHH
IKCIEPUMEHTAJIbHBIX O00pa3loB, a aHajiu3 MOJYYCHHBIX pe3yJIbTaTOB IO CIUHHUYHBIM
IMMOKa3aTcjiAM, BBIITOJHCHHBIX OTACJIbHBIMHA CTYACHTAMU, IPOBOJUTCA I'PYIIIOBBIM MECTOAOM.

Ha mpakThuecKux 3aHATHIX CTYICHTHI y4aTcs peliaTh 3ajadu, CBS3aHHBIC C BEIOOPOM,
MNEPCHCKTUBHLIX U SKOHOMHWYHBIX cTajleu u CIIJIaBOB, Hanoboiee MMPOrpeCCUMBHLIX TEXHOJIOTUH HX
TEPMOOOPAOOTKH, OOECICUNBAIOIINX YMCHBIICHHE METAUIOEMKOCTH MAIUH U COOPYKCHHIA,
IMOBBIIICHUEC NOJTOBCYHOCTHU U HAIC)KHOCTHU, CHUIKCHNEC DOHCPICTUICCKUX U TPYAOBLIX 3aTpart.

B yuebGHOM mpoliecce UCIMONb3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUH (KOMIBIOTEPHBIE CHUMYISLMM, DPAa300p KOHKPETHBIX CHUTYyallMil) B COYETaHUH C
BHEA-yIUTOPHON paboToil ¢ 1enbio GopMHUpOBaHUS U Pa3BUTUS MPOPECCHOHATBHBIX HABBIKOB
00y-Jaronuxcs.

CaMocTtosiTenbHasi paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K CaMOCTOSITCIIBHOMN
Mpo-paboTKe TEeM, BBHINIOJHEHHUS WHAMBUAYAIbHBIX 3aJaHUi, B TMpoIlecce MOATOTOBKU K
KOHTPOJIb-HbIM pa00TaM U UTOTOBOM aTTeCTallUH.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEIbHO PadoThl 00yYaroIMXCsl
[pexncraBneHo B npuioxeHun 1.

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

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecTedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

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

2. JaseinoBa, M. C. MarepuanoBeacaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-e uza. — M.: 11 PUOP, HUIl NHD®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum mocrtyma: http://new.znanium.com/bookread2.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. . bareimeBa u A. A. Cmonbkuna. — M.: UH®PA-M, 2018. — 288 c. —
Pexxum nocryma: http://new.znanium.com/bookread2.php?book=946206 .—3aru. ¢ 3kpaHa.

B) MeToau4ecKne YKa3aHUs:

1. Konuesa H.B., Uykun B.B., Edpumona 10.1O. N3yueHne MakpoCTpyKTypbl JIMTOTO
MeTaJula U ICHAPUTHON KpUCTaTU3aui. MeToIu4ecKkne yKka3aHus K J1abopatopHoi paboTe. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. [.1. Hocosa, 2011. -7 c.

2. Kommesa H.B., Ewmemommu A.H., Ilerpouenko E.B., Edumosa [0.10.
Kenesoyrnepoauctoie criiaBbl. MeTonuyeckue YKasaHHs K J1a0opaTOpHBIM paboTam. —
Marnutoropck: 'OV BITO «MI'TY», 2010. —42 c.

3. Ememomnn A.H., Konmesa H.B., [Terpouenko E.B., Kopaunos B.JI. MakpoctpykTypa
CTalMi ¥ METOJbl €€ OICHKUW. MeTonuyeckue ykKasaHusi K JjabopaTopHodt 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. MccnenoBanne BAUsSHUS XOJIOAHOM
IUIaCTUYECKOW NedopMalid U TOCJIEAYIONIEr0 HarpeBa Ha MHUKPOCTPYKTYPY U TBEPAOCTH
HU3KOYIJIEPOAUCTOM  cTamu. Meroauueckue yka3zaHus K JiaboparopHoit  pabote. —
Marnutoropck: M31-Bo Marautoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. — 8 c.

5. Ememomnn A.H., Ilerpouenko E.B., Hedenper C.II. M3yueHne MHKPOCTPYKTYpbI
[[BETHBIX CIUIaBOB. MeToAMUYEeCKHE yKa3aHUs K JlabopatopHoi pabore. — Marauroropck: M3a-so
MarnuToropck. roc. Texs. ya-ta um. I.I1. Hocosa, 2013. — 13 c.

6. Ilerpouenko E.B., Hedempe C.II., MomoukoBa O.C., Ewmemommn A.H.
MUKpOCTPYKTYpa MOPOIIKOBBIX ¥ KOMIIO3UIIMOHHBIX MaT€pPHaIoB. — 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 M HopMalln3alui. MeTtondeckre yKa3aHus K JJabopaTopHOH
pabote. — Maraurtoropck: MI'TY, 2010. - 12 c.

8. Ilerpouenko E.B., MonoukoBa O.C., Hedenper C.I1., 3akanka yriaepoauctoil u
JIETUPOBAHHOM cTaiu. MeToauueckue ykazaHusi K JlabopatopHoil pabore. — MarHUTOropck:
MITY, 2013.-9c.

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

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcebl:


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

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne norosopa Cpok aeicTBus 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 OeccpouHO
Professional
FAR Manager CcBOOOIHO 0OCCCPOUHO
ONEeKTPOHHBIE
TITAKATRI TIO K-278-11 or 15.07.2011 6eCCPOUHO
JUCLUILINHE
"Marepuagosenenue'

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX HquopMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanwue kypca

CchUIKa

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

https://dlib.eastview.com/

HanmonaneHast MHGOPMaMOHHO-aHAIUTHYECKAS
cucrema Poccuiickuii MHAEKC Hay4yHOro
uutupoBanus (PYTHLI)

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

IMTouckoBas cucrema Akamemust Google (Google
Scholar)

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

Wndopmannonnas cucremMa - EnuHoe OKHO
J0CTyTa K MHPOPMAIIMOHHBIM pecypcaM

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

denepanbHOE  TOCYNapCTBEHHOE  OIOKETHOE

yupexaeHue «DenepanbHbII uncruryt|URL: http://www1.fips.ru/
MIPOMBIIIJIEHHON COOCTBEHHOCTH

i(;igizﬁﬁaﬂ Focynapctsennas  buomorexa. https://www.rsl.ru/ru/4readers/catalogues/

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

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

VYHuBepcuTeTCKass WHGPOPMALMOHHAsA CUCTEMA
POCCHA

https://uisrussia.msu.ru

MexyHapoaHast HAyKOMETpUUECKas
pedepaTuBHas U MOJIHOTEKCTOBas 0a3za JAaHHBIX
Hay4dHbIX u3nanuii «Web of science»

http://webofscience.com

n
JaHHBIX

MexnynapoaHas pedepatuBHas
MOJTHOTEKCTOBas ~ CIpaBoyHass  0aza
HAYYHBIX U3TaHUH «SCOPUS»

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, Iepefadyud u
npeJcTaBiIeHus HHPOpMaIUU

JIaboparopus mpoOONOrOTOBKU:

O6GopynoBanve i NPUTOTOBIeHUA MUIMGOB  (OTpe3Hble, NUIMGOBAIBHBIE H
NOJIMPOBANIbHBIC KPYT'H; 000pyI0BaHUE ISl TPABJICHUS HUTH(OB).

JlaGoparopus MEXaHUYECKUX UCTIBITAHUI:

1. MamuHbl yHUBEpCATbHBIC UCTIBITATENILHBIC HA PACTSDKEHUE, CKATHE, CKPYYIUBAHHUE.

2. MepuTenbHbIH HHCTPYMEHT.

3. [IpubopsI 115t U3MEpeHus TBEPAOCTH 1o MeToam bpunens u Poksena.

4. MukpoTBepIomep.

JlabopaTopus TepMHYECKO 00pabOTKU:

1. [Teun Tepmuueckue

2. [TpuGopsI 1715t M3MEpEHUs TBEPOCTH 1o MeToxy PokBeria

JlaGopaTopus meTautorpaduu:

1. Muxpockonst MUM-6, MUM-7

2. KomnbroTepHas cucreMa aHanu3a u3o0paxenuii « Thixomet Proy

3. Komnekuun MHKpO- U Makpouum(oB YTIEPOIUCTBIX U JIETU-POBAHHBIX CTajed U
CILIaBOB

4. AtbOOMBI MEKPOCTPYKTYP.

Kommbroteprbiit kinacc Ilepconanbrbie KoMibioTepsl ¢ naketom MS Office, Beixonom B
WHTEpHET W C JOCTYIIOM B DIIEKTPOHHYIO HH(POPMAIMOHHO-00PAa30BaTENbHYIO CPEIy
YHHUBEpPCUTETA

AymuTopun ISl CaMOCTOSITENIbHOW paOOThI: KOMIBIOTEPHBIE KIIACCHI; YUTAIBHBIE 3aJIbI
oubmuorekn IlepconansHbie KommbioTepbl ¢ makerom MS Office, Beixogom B UHTepHET 1 C
JOCTYIIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCHTETA
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6. YueOHO-MeTOAHYECKOE 00ecTieYeHHe CAMOCTOSATe/ILHON padoThl 00y4alomuXCs

[To nucuuruinbe «MaTepuajoBeeHHEe M TEXHOJIOTHS MAaTePHAJIOBY IPEIYCMOTPEHA
ayIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHAS pad0Ta 00yUYaIOITUXCS.

6.1 AynuTopHasi caMoCTOSITeIbHAsI Pad0oTa CTY/JCHTOB MPE/IIONIAraeT BBINOITHCHUE
KOHTPOJILHBIX PadoT.

Hepeqeﬂb BOIIPOCOB AJIA MOATOTOBKU K KOHTPOJBHBIM ayAUTOPHBIM paﬁoTaM mo
TeMaM JUCHUIIJIHUHBI

Tema 1. MatepuanoBenenue. Kiaccupukanus marepuanoB. OCHOBHbIE CBOIiCTBa
MaTepHuaJoB.

1. IlpuBenute mpuMepsl BIAUSHUS CTPYKTYPBI Ha CBOWMCTBA MaTepuaa.

2. Kakue cBoiicTBa Ha3bIBatoT ¢pusznyeckumu? [IpuBeaute npumepsl CBOKUCTB.

3. Kakue cBoiicTBa Ha3pIBAIOT MexaHHuecKMMH? Ha3oBUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

4. Kaxue cBoiicTBa Ha3bIBAIOT XUMHYECKMMHU? YUTO Takoe XMMHYECKas aKTUBHOCTb U
XUMUYECKast CTOMKOCTh?

5. Kakwue cBoiicTBa Ha3bIBaIOT TexHONIOTHYecKuMuU? [lepeunciiute u3BeCTHHIE BaM.
Yrto xapakTepu3yroT JUTeHbIe cBOKcTBa? Ha3oBUTE OCHOBHBIE U3 HUX.
Uro Takoe KoMI1o3uTHbIE MaTepuaibl? KakoBbl MX mpenmMyiecTsa’?
Ji1s uero HeoO6X0IMMO UCCIIeI0BaTh CTPYKTYPY MarepuaaoB?
Urto Ha3bIBalOT TOHKOM cTpykTypoii? Kak oHa uzydaercs?

10 Uro Ha3pIBalOT Makpo- M MHUKpocTpykTypoil? Kak onu wusyuatorca? [laiite
XapaKTEePUCTUKY MUKPOCKOITMYECKOMY METO/ly UCCIIEI0BaHUSI METAJIJIOB.

11. B yem cymHocTh nomumopdusMa? Uto Takoe noaumopdHoe mpeBpaiieHue?

12. Yo Takoe anmzorponus? KakoBa mpuunHa aHU30TPOIIUHU?

13. TloyeMy MOHOKPHUCTAJUIBI SBJISIOTCS aHU30TPOITHBIMU MaTepuagamMu?

14. TloueMy NOIMKpHUCTAIUINYECKUE MaTepUabl BISIOTCS KBa3UU30TPOITHBIMU?

15. Yro Ha3bIBalOT JedeKTaMU KPUCTAITNYECKOTO CTPOCHUS?

16. Kakue HecOBEpIIEHCTBA KPHCTALIMYECKOTO CTPOSHHS HA3bIBAIOT JIMHEHHBIMH W
noyemy? Kakue ObIBatOT auciokanuu?

17. KaxoBa posb Auciokanuii B Kpucramiax?

18. YTto Ha3bIBAIOT TPaHULIAMH 3€pPEH, TPaHHUILIaMU cyO3epeH?

© oo~

Tema 2. ’KeJie30yriiepoaucrbie CNJIaBbI

1. Yro Takoe KOMIIOHEHT, (a3a, CIIaB, CUCTEMA CIUIABOB?

JlaifTe xapakTepuCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

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

[Touemy Genblil UyryH HEe UCHOJIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

Kaxkwue cruiaBbl UMEIOT CTPYKTYPY, COCTOSAIIYIO U3 NepanuTa? Pa3HOBUIHOCTH MEpIUTA.
Kakas ¢opma rpaura B MEeHbIIEH CTENIEHH OCcIabisieT MEeTaJUINYECKYI0 OCHOBY UyryHa?
MapxkupoBKa ¥ IPUMEHEHHE BBICOKOIIPOYHOTO YYTYHA.

wn

MapxkupoBKa U IPUMEHEHUE KOBKOI'O YYTI'yHa.

© o No ok

BrmstHue yriieposa M MOCTOSTHHBIX TPUMECE Ha CBOMCTBA CTAJIH.
lO [To xakuM TpU3HaKaM KJIaCCU(UIMPYIOT CTATH?
11. MapkupoBKa U TPUMEHEHUE CTAJICH.



12. Ha3zoBute TemnepaTypHbie 00JIaCTH MPEBPAICHUS TEPEOXIIaKICHHOTO AyCTCHHTA.

13. Kakoe nipeBparnieHuii seisiercs 6e3nuddy3noHHbIM?

14. KakoB MeXaHU3M NEPIUTHOTO MPEBPAIICHUS?

15. KakoB MexaHU3M U 0COOCHHOCTH MapTEeHCUTHOTO MpeBpaIleHus?

16. Yro npencrapiseT coOO0M MapTEHCHUT B YIICPOAUCTOMN CTAIH?

17. Yo Ha3bIBAIOT KPUTUUECKON CKOPOCTHIO 3aKaIKu?

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

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

Tema 3. MapkupoBKa, CBOiiCTBa U IPMMeHEHHeE CIIABOB IIBETHBIX 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
HEYIPOUHSEMbIE U YIIPOUHSAEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

CBoiicTBa U IpUMEHEHHE CIUIABOB HA OCHOBE TUTAHA.

Kaxue crumaBbl HaszbiBaroT 0abOuTamu? KakoBbl mpuHIMIBI UX co3nanus. [IpuBeaure
IIPUMEPBI TAKUX CILIABOB.

Kaxue marepuaiipl Ha3bpIBalOT OPOIIKOBBIE MaTepuaibl? Kak ux nomayyaror ?
Knaccudukanus, cBoiicTBa 1 NpUMEHEHUE KOMIO3ULIMOHHBIX MaTE€PHUaIOB.
Knaccugukanus, cBoilcTBa M NPUMEHEHHWE OCHOBHBIX TIpYII HEMETATIMYECKUX
MaTepHaoB.

Tema 4. HemeTananueckne MaTepuaibl

1 CBolicTBa U IPUMEHEHUE PE3UH

2 CoiicTBa U MPUMEHEHHUE TUIACTUYECKUX MacC

4 CpoiicTBa U IPUMEHEHNE KEPAMUKHU

5 CBoiicTBa U IPUMEHEHUE KEPAMUYECKUX MAaTepHalIOB
6 CBolicTBa M IPUMEHEHUE KIIEEB

6.2 BueaynuTopHasi caMoCTOATEIbHAS PaboTa 00y4aroOIIUXCsl OCYIIECTBIISIETCS B BUJIE

M3YYEHHUS JTUTEPATyphl IO COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKOM MaTrepuala o TeMaM

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

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

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[TnanupyemMble pe3ynbTaThl 00yICHHUS

OneHouHble CpeacTBa

ITK-22 crmocoOHOCTHIO NCIT0JIH30BAaTh 3aKOHbBI H METOAbl MATEMATUKHU, €CTCCTBCHHBIX, TYYMAHUTAPHBIX U JKOHOMHUYECCKUX HAYK IIPH PCIICHUH

npo¢eCcCHOHAIBHBIX 33124

3HaTh

CTPYKTYpY M  OCHOBHBIE  CBOMCTBa
TEXHUYECKUX MaTEPHUAJIOB;
ATOMHO-KPHUCTAJUINYECKOE CTPOCHHE

METAaJIJIOB;
(a30BO-CTPYKTYpPHBIN COCTaB CILUIABOB;
TUTIOBBIE JHArpaMMbl COCTOSTHHUS;
CBOMCTBa ’Kele3a M CIUIaBOB Ha €ro
OCHOBE;

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

HOBBIC MCTAJNIMYCCKUEC MaTCPHAJIbI.

IlepeyeHs TeopeTHYECKHX BONMPOCOB K 3a4eTy:

agrwpnE

©ooNo®

Haxnen npu muiactudeckoit gedopmanuu. Poib nuciokanuii B ympouHEeHUH.
Mexannueckue cBOMCTBa METaIOB. KOHCTpYKTUBHASI IPOYHOCTb.

MexaHnueckue XapakTEpUCTUKH, ONPEAEIIIEMbIE ITPU UCIIBITAHUU HA PACTSKCHUE.
TBeprocTh U CIOCOOBI €€ ONpPEIEICHHUS.

MexaHnueckue XapakTepUCTUKH, OIpeesieMble TP ANHAMHUECKUX UCTIBITaHUAX (yAapHas
BA3KOCTb, TEMIIEPATYpa XJIATHOIOMKOCTH).

Tumns! TBepABIX (a3 B METAIIMYECKUX CUCTEMAX.

XapakTepHucTHKa ¥ BH]I TTOJIHOM (hazoBoi auarpammel Fe — C.

XapakTepucTHKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[IpeBparenus u GpopmMupoBaHHe CTPYKTYpPhI B CTaNsAX (O€NbIX YyryHax, CEphIX UyryHax) B
PaBHOBECHOM COCTOSIHMM

. OCHOBHBIE MOHATHS U KJIaCCHU(PUKAINS TEPMHUIECKON 00pabOTKH.
11.
12.
13.
14,
15.
16.
17.
18.

OTxur cranu.

3akanka cTajiu.

Otnyck cranu. CrapeHue.
XUMHKO-TepMUYecKasi o0padoTKa.
Tepmo-mMexaHnueckas 00paboTKa CTaH.
CnnaBbl Ha OCHOBE Meiu (OpOH3BL, JTATYHH).
CraBbl Ha OCHOBE aTFOMHHUS.

CrnnaBbl Ha OCHOBE THTaHa. baOOUTEI.




CrpyKTypHBII

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUSHHS OneHouHble CpeacTBa
KOMIIETEHIIUH
19. IlopomikoBble, KOMIIO3UIIMOHHBIE, AMOP(HBIE MAaTEPUAIIBI.
HCII0JIb30BaTh 3Hanue | [IppMepHbIe NpaKkTHYecKHe 3aJaHUs 115 3a49eTa:
MaTepUaIOBEEHUSI M TEXHOJOTUM
06paboTku Martepuanos mnpu pemeHuu | 1. KakoBbl pasmepbl CTPYKTYPHBIX BIIEMEHTOB, KOTOPHIE MOXHO YBUJACTH (PaspeliuThb) ¢
PO(eCcCHOHANBHBIX 3a71a4; MOMOIIBI0 ONTHYECKOTO (CcBeTOBOro) mukpockomna? Kak BpIOpaTh MOJIE3HOE YBEIHUEHUE
IIPOTrHO3UPOBATH Ha OCHOBE MI/IKpOCKOHa? Kaxkona OCHOBHas 0COOEHHOCTh IIPUT'OTOBJICHUSA 00BeKTa JJIs
MH(OPMAITMOHHOTO [TOUCKA MHUKPOCKOIMYECKOTO UCCIIEOBAaHUA?
KOHKYPEHTHYIO cnocobnocts | 2. OOBACHUTH, 3a4eM HEOOXOIMMO HCCIEIOBaTh MakKpocTpykTypy? Kakmmm MeromamMu 3TO
MaTepHasIoB U TEXHOJIOTHIA. MOXKHO czienath? UTo MOXKeT cly>KUTh 00BEKTOM MaKpoaHain3a?
3. Tlouemy mpu XONOAHOW TUTACTHYECKOW JeopMalid  BO3PACTAIOT  MPOYHOCTHBIC
xapaktepuctuku? Kak 3To sBiieHME Ha3biBaeTca? B Kkakux ciayyasx »3TO SBJICHHE
HEXeJaTeJIbHO?
Ymere 4. Yro o3HA4YalOT TEPMHUHBI JehOPMAIMOHHOE YIPOYHEHHE, 3EPHOTPAHHUYHOE YIPOYHEHUE,
JUCIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHUE?
5. Tosicuuths rpaduueckun (GU3MYECKUNA CMBICT TOHSATUS «pPAaBHOBECHAs TeMIeparypa
KpucTayum3anun (1iaBieHus)». Kakoe ycioBue HEOOXOIMMO BBIOIHHUTH, YTOOBI Havaycs
IIpOLECC KPUCTAJUIA3ALMN?
6. Kakyro menp mpecieayroT MpH BBEIECHHH B paciuiaB (KUAKUN MeTamn) mMoaudukaropon?
[IpuBecTn npumMeps! AeUCTBUS MOAU(UKATOPOB.
7. OOBSACHUTD, B KAKOI OTIMBKE 3€pHO 3aKpUCTAIIIM30BaBIIET0oCs MeTajuia OyieT OoJblile: npu
pas3NMBKe XKHUJIKOro MeTallja B ecyaHyto (GopMy WIH B METAUNINYECKYIO?
8. Kax mpoBosT ncibITaHHE Ha yIapHYIO BsI3KocTh? KakoBa ero 1enpb?
9. C xakoif 1eJIbI0 TPOBOJIST YCTAJIOCTHBIE UCIIBITAHUS?
HABBIKAMHU  HCIIOJB30BaHHs  MeToJ0B | [IpuMepHble NpaKkTHYeCcKHe 3aaHus VIS 3a4eTa 110 pelleHuIo 3a1a4 U3 npogeccnoHaabHOM
CTPYKTYpHOTO aHaJlM3a M OINpeAeNeHUs | ofmacTu
MEXAHUYECKUX CBOWCTB MaTepHalIoB,
TEXHUKN TpoBeneHus okcrepuMenToB | 1. Kak npoBectu makpoananu3? KakoBbl ero 1enu, MeTos1?
Brnagers CTaTUCTUYECKOU obpabotku | 2. Kakum METOI0M MOKHO MCCIIEIOBATh Paclpe/IelIiCHUE Cephl B CIUTKE (OTIMBKE, 3arOTOBKE)?
HKCIIEPUMEHTAIbHBIX IAHHBIX. 3. Kak npoectu rirybokoe TpaBieHue cTaibHOTro oopasia. Kakossl ero nenu?
4. KakuM MEeTOJIOM MOXHO BBIIBUT HOpPBI, TPEUINHBI, PAKOBUHBI, KPYITHbIE HEMETAJUTMUECKHE

BKJIIOYEHHUS B OTJIMBKE (CIUTKE, OTIUBKE, IOKOBKE, TPOKaTe)?
Kak oTiiuuunTh BA3KO€ pa3pylIieHHe OT XpYIKoro?




CrpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OneHouHble CpeacTBa

ITK-23 cnnoco0HOCTHI0 IPUMEHATH HA NIPAKTHKE HABBIKU

NMPOBE€ACHUSA U OIIUCAHUA HCCJIe}IOBaHHﬁ, B TOM YMCJIC IKCIIEPUMECHTAJBHBIX

3aKOHOMEPHOCTH
CTPYKTYypOOOpa3oBaHMsI,

Hepeqeﬂb TEOPETHYECKHUX BONPOCOB K 3a4eTy.

(1)330]3[,1@ [IpEBpAIEHUs B MaTepruajlax u 1. CprKTypa M CBOMCTBa MaTepuaaioB. AMOp(bHOG " KPUCTAJUINYCCKOEC COCTOSIHHUE MaTepualia.
METOJIbI UX HUCCIICIOBAHUSA, 2. MGTOILBI HU3YUCHUA CTPYKTYPbI MAaTCPUAJIOB.
BJIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK 3. KpI/ICTaJ'IJ'II/ILIeCKaH pelcTKa. OCHOBHBIE THIIBI PEHIECTOK METAJIJIOB.
Ha CBOICTBA MaTepUAJIOB. 4, [Tommumopdu3m. [TommmopdHbIe TPEeBpaICHHS.
3nats 5. JleheKThl KpUCTALTNYECKOTO CTPOCHHUS.
6. AHUM30TpOnUS.
7. Mexanu3m kpucrajmzaiuu. [lapaMeTpbl KpucTauIM3alky.
8. JennpuTHas KpucTain3anus.
9. Bunbl nukBanuu.
10. Bugsl nedopmarn. MexaHU3M IJIACTUYECKOH edopManuu.
IPOBOJIUTH MeTaiiorpadudyeckuii ananus | [lpuMepHbIe NpaKTHYECKHE 3aIaHUsA 115 3aYeTa;
cTajiel, YyTYHOB, IBETHBIX METAJIJIOB U
CIIJIABOB; 1. PacummdpoBath MapKu CTalld, yKa3aB CoI€pKaHHUE YTIEpoa, BUJ U COJIep:KaHUe JeTUPYIOLTIX
3JIEMEHTOB, Ka4€CTBO, HA3HAYCHUE U TPUMEPHBIE CBOMCTBA.
2. PacmmmdpoBaTh MapKy ceporo (JUTEHHOTO, BBICOKOMPOYHOTO, KOBKOT0) UYr'yHa, YKa3aB €ro
CTPYKTYPY U YCIOBHUS MOJYYEHHUS
3. Ha3zoBuTe KpUTHUYECKHE TOYKU CTAIH U UX 00o3HaueHue. Kak oHu onpenenstorcsa? Yka3ath ux
nosiokeHue Ha auarpamme Fe-C.
YMeTh

4. Kaxkas ctanp nocie yiayduieHust Oy/ieT UMeTh 0oJiee BBICOKYIO TBEPAOCTb: CTalb 45 WU CTallb
30XT'C, ecnm OTIyCK MPOBOAMIIM IIPU OJTHOM M TOW ke Temueparype?

5. lTlouemy pexxymiuii MHCTPYMEHT U3 yIJIEPOIMCTON CTaJIM MOJIBEPTaloT HU3KOMY oTrycka. Kakas
OyzeT CTpyKTypa U CBOICTBA TAKOT'0 MHCTpYMEHTA?

6. B 4em oCHOBHast 0COOEHHOCTh U TIPEUMYIIIECTBA TEPMOMEXAHNICCKOW 00paObOTKH cTaimm?

7. C Kakoi 1eNIbI0 HACBIIAIOT MOBEPXHOCTh HU3KOYTIIEPOAUCTON CTalU yIiaepoaom?




CrpyKTypHBII

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIe CpeICcTBa
KOMIIETEHIINU

METOJaMH MeTAILIIOTrpaduuecKoro IIpumepHbIe NpaKTHYECKHE 3aJaHUSA VIl 3a4eTa:
aHaym3a,
METOJaMHU U CpeIACTBAMU KOHTPOJIA 1. Kak IIPOBECTU MHUKPOCKOIIMYECKOE HMCCICAOBAHUEC METATINIMYCCKOIO MaTepI/IaJ'Ia? YTo MOXHO
Ka4ecTBa U OIPEACIIEHUS XapaKTEPUCTUK BBIABUTH C IIOMOIIBIO TaAKOI'O I/ICCJIGILOBaHI/ISI?

Buiane MaTepuasoB 2. OOBSACHUTH, B YEM Pa3IMUMC MEXKIY XOJOJHOH W Topsyed IJIaCTUYCCKON aedopmarusiMu’?

JIaJIeTh

[Touemy mpu XOJIOTHOW IIACTUYECKON nedopMmany HaOII0JaeTCsl YIPOYHEHUE METajuia, a Ipu
ropsi4eii ITOro He MPOUCXOAUT?

3. Kak BOCCTaHOBHTH IJIACTUYHOCTH XOJOJHOJAC(POPMHUPOBAHHOTO JIMCTA (KaauOpOBaHHOMN
3aroTOBKH, BOJOYEHOH mpoBonokn)? Kak OCYIIECTBUTH ONEpaluio pPEeKpUCTALIU3AHOHHOIO
orxura?




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[Ipomexxyrounast arrecrauusi 1Mo AUCHUIUIMHE «MaTepuajioBeJeHHe M TEXHOJOTHS
MATepHaJIOB)» BKIIOYACT TEOPETUUYECKHE BOIMPOCHI, MO3BOJISIONINE OLUEHUTh YPOBEHb YCBOCHMUS
00yJarmuMuUCs 3HaHUH, U TPAKTHYECKUE 3aJaHMs, BBISBISIIOIINE CTEICHh CHOPMHUPOBAHHOCTH
YMEHHM M BIaJeHUH, mpoBoauTcs B (opme 3adyeta U B (OpMe BBIMIOJHEHUS W 3alUThI
WHJIBUJTYaJIbHOTO 3a/IaHMUSL.
3aueT Mo AJaHHOM AMCLUHUIUIMHE IPOBOJUTCS B YCTHOU (hopMme.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTa:

— Ha OILEHKY <«3auTeHO» — oOyyarommiicss JEMOHCTPUPYET BBICOKHH  YPOBCHb
c(OPMHPOBAHHOCTH KOMIIETECHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe W TIIyOOKoe 3HaHHe
y4eOHOTO MaTepualia, CBOOOJHO BBIMONHSCT IMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OIEpUPYET
3HAHUSIMH, YMCHHUSMH, TTPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OIEHKY «He 3a4TeHO» — OOydJaloluics IeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOI0 MarepHualia, JOMYCKAaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET II0Ka3aTh

HWHTCJUICKTYAJIbHBIC HABBIKW PCHICHUS ITPOCTBIX 3a/1a4.



