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PaGouass mporpamma y4eOHOH IUCHHIUIMHBI «MarepuagoBeeHHE H TEXHOJOTHs
MaTepHalioB» CcocTaBieHa ¢ yderoM @enepalbHOrO TIOCYAApCTBEHHOIO 00pa30oBATENBHOIO
CTaHaapTa BbICIIEr0 oOpa3oBaHust Mo HampasieHuto noaroroBku 20.05.01 Iloxapnas
6€301acHOCTh, YTBEPXKACHHOTO TMpHKa3oM MuHHCTepcTBa 00pa3oBaHHSA M Haykum Poccuiickoi
®denepauuu oT «25» mast 2020 roga Ne 679.

COCTABUTEJIb:
K.T.H., JIOIIEHT, JOLEHT Kadenpsl MmaTepuanoBenenus Jlydbacos B.M.

PaGouass  mporpamMMa  JUCHMIUIMHBI ~ YTBEpXKJAEHA  Ha  3aceJaHuM  Kadenpsl
MaTepuaaoBeCHHS |,

«/9» _ 03 204 &r., npotokon Ne I

/i
&
3aBenyromias Kadeapoil MaTepuaioBeICHUS Ps6uuesa JI.A.
IlepeyTBepxkaena: «_ » 20 r., IpoTOKOJI Ne
CornacoBaHo:

i eane

JIMpEKTOp UHCTUTYTA MPaKIAHCKOM 3aIlUThI 7 / Mankus B.IO.

PekomenngoBana Ha 3acelaHUd  y4eOHO-METOAMYECKOH  KOMHUCCHHM  UHCTUTYTa
WH)KCHEPHON MEXAHUKH « / ?» 4 j 2%? ! rona, mpoTtoxoi Ne &

[Ipencenarens yueOHO-METOAMUECKON KOMHCCHUU /
HUHCTUTYTa TEXHOJIOTHH U HHKEHEPHOH MEeXaHUKU 4 i Acynuk C.H.

© [y6acos B. M., 2024 ron
© ®I'bOY BO «JIT'Y um. B. TAJIS», 2024 rox



CTpyKTypa u coaep:KaHue IUCIHUILTHHBI

1. Hean u 32124 JUCUMILUIMHBI, €€ MECTO B y4eOHOM Mpouecce

IICJII: H3Y4YE€HUHA JTHCHHIIIIMHBI

"Marepuanosenenue”

Jnath  Oyaymum

CHelUalicTaM IO3HAaHWE NPHUPOABI M CBOMCTB MAaTEPHANIOB, a TaKK€ METOJOB MX
yIPOYHEHUs JJi1 Haubosee 3(PPEKTUBHOTO UCIIONb30BAHUS B TEXHUKE.

OCHOBHBIMH 32]2a4aMM JTUCLMIUIUHBI SBISETCA:

PacKphITh (PU3HUECKYIO CYIIHOCTh SIBICHUN, MPOUCXOMAS[IIMX B MaTepuaax
IpU BO3JCHCTBUM HA HUX paA3JIMYHBIX (DaKTOPOB B YCJIOBHUSX IMPOM3BOJACTBA U
AKCIUTyaTallu U UX BIUSHUE HA CBOMCTBA MaTepHAJIOB;

YCTAHOBUTH 3aBUCUMOCTh MEXKJY COCTaBOM, CTPOEHHEM M CBOWCTBAMHU

MaTepHaJIOB;
U3YYHTh
00paboTKu;

TEOPUIO U

MIPaKTUKY

TEPMHUYECKOM,

XUMHUKO -TepMquCKOﬁ

U3YYUTh OCHOBHBIE TPYIIIBI COBPEMEHHBIX METANIMYECKUX MAaTEPHUANOB, UX
CBOICTBa U 00JACTH MPUMEHEHHUS.

2. MecTo IUCHUILIMHBI

B cTrpykrype OOII BO. TpeOoBanus Kk

pe3yJabTaTaM OCBOCHHUSA COACPKAHUA NUCIUIIJIUHBI

Jucnumraa «MatepuanoBeicHUE M TEXHOJOTHS MAaTepUaioB» SBISCTCS
4acTblo, (popmMupyeMol ydacTHHKAMU OOpPa30BaTENbHBIX OTHOUIEHUN IMOArOTOBKH
CTyIEHTOB 110 HanpasiaeHuo noarotoBku 20.05.01 INoxkapHast 6€301acHOCTD.

OcHoBriBaeTcss Ha 0Oaze mucuuiuinH: «Dusukay, «Xumus», «MaTemaTHkay,
«HxeHepHas U KOMIIbIOTEpHas rpadukay.

SIBnsieTcs OCHOBOM ISl M3y4Y€HHUs MUCUMIUIUH MPO(EeCcCHOHAIBLHOTO IUKIA U
HAITMCAHMS BBITYCKHOU KBaTU(PUKAIIMOHHON pabOTHI.

3. TpeOoBanus K pe3yabTaTaM OCBOEHUS COIEPKAHUA TUCUHUIIMHBI

KOI[ 1 HAUMCHOBAaHHC

Nuaukatopbl JOCTHKEHUMA

[lepeueHb MIIaHUPYEMBIX PE3YyJIbTATOB

KOMITETCHITU I KOMIIETSHIIHH (110 pean3yeMoi
JTUCITUATIIINHE)

OIIK - 4: OIIK-4.2. 3HaTh:

Cnoco0OeH VYMmeth YYUTBHIBATh |COBPEMEHHBIE TEHICHIIMH Pa3BUTHUSA
YUUTHIBATh COBPEMEHHBIC TEHICHIIMA |TEXHUKH M TEXHOJOTHMH B 001acTH
COBpPEMEHHBIC pa3BUTHS TEXHUKH u |TexHochepHOH O€30MacCHOCTH, OXPaHBI
TEHIECHIUH TEXHOJIOTHI B obnacTsx |Tpyna, U3MEPHUTEIIBHON H
pa3BUTHUS TEXHUKU | TeXHOCPEepHOU Oe30MmacHOCTH, |BBIYMCIUTENBHOMN TEXHHKH,
U TEXHOJOTHH B | OXpaHbl Tpyaa, |MHPOPMAIMOHHBIX  TEXHOJOTHUH B
00macTIx U3MEPUTEIIBHON u |obmactu npodeccuoHaNbHOMI
TexHoc(hepHou BBIYHCIIUTEIILHOM TEXHUKH, |JCSITCIbHOCTH, CBSI3aHHOM c
0€30IMacHOCTH, UH(GOPMAITMOHHBIX obecrieueHreM O€30TacHBIX YCIOBUU U
OXpaHbl TpyJda, | TEXHOJOTUM TPU  PEIICHUH |OXPaHbI TpyZa, MOKapHOU
M3MEpPUTENbHON W | TUIOBBIX 3a7ad B 0OJacTH |0E30MaCHOCTH, 3aIUTON OKpYKaromen
BBIYHCIIUTEIEHON npodeccruoHanbHO M cpenbl

TEXHUKH, JIESITEIbHOCTH, CBS3aHHOM C |YMeTb:

MH(OPMAITMOHHBIX o0ecrieueHrEM Oe3omacHbIX |[IPUMEHATH COBPEMEHHBIC TEHICHIINMHU
TEXHOJIOT U Opyd | YCIOBMH W OXpaHbl — Tpy[da, |Pa3BUTHA TEXHUKU U TEXHOJIOTUH B

o0nactu TexHocepHoil 6e30MacHOCTH,




pPCIICHHUN THUIIOBBIX HO)KapHOfI

npodeccuoHaIbHO N
JEATENHHOCTH,
CBSI3aHHOM c
obOecrieueHrEM
0e30MmacHbIX

YCIIOBUM U OXPaHbI
TpyZla, IOXapHOU
0e301acHOCTH,
3aIUTON
OKpYKaroleu
cpenbl

0e30I1acHOCTH,
3aJad B OOJIaCTH | 3aIUTON OKPYXKAIOIIEH CPE/IbI

OXpaHbI TPYA, U3MEPUTEIBHOU U

BBEIYUCIIUTEILHOU TCXHHUKU,
WH(OPMAIMOHHBIX ~ TEXHOJIOTHHA TIPH
PCIICHHWU THUIIOBBIX 3aJa4 B O6J121CTI/I
npoeCCUOHAIBHOU eATETLHOCTH
Bmaners:

HaBbIKaMU HCIIOJIB30BAaHUSA
COBPEMCHHBLIX TCHACHLIUU Pa3BUTHA
TEXHUKA W TEXHOJOTHH B 00J1acTH
TeXHOC(EPHOU 0e30macHOCTH "

OXpaHbl Tpyza

4.CTpyKTYypa M coaepKaHue TUCHHILIUNHbBI
4.1. O06beM y4eOHOM TUCHHUILIMHBI M BHABI Y4eOHOH padoThI

O0beM yacos (3a4. ef1.)

Bua yueOHo# padoThI Ounasn 3aounas
dopma dopma
OO0mas yyeOHas Harpy3ka (Bcero) 108 108

(3.0 3au.ex) | (3.0 3au. ex.)

Oo0s3aTeqibHAasE ayIMTOPHAsA y4eOHasi HArpyska (Bcero) B TOM 68 8
4yHciie:
Jlexkunu 34 4

CeMI/IHapCKI/Ie 3aHATHUA

HpaKTI/I‘{eCKI/IC 3aHATUA

17

JIaGopatopHblie pabOThI

NN

17

KypcoBas paboTa (KypcoBoil poeKT)

Hpyrue GopMbl 1 METOABI OpraHM3alMH 00pa30BaTENbHOrO IMpolecca
(pacuemno-epaguueckue pabomvl, epynnogvie OUCKYCCUU, pOJegble
uepul, MmpeHuHz, KOMNbIOMEPHblE CUMYTAYUY, UHMEPAKMUBHbLE IEeKYUL,
CeMUHAPbL, AHANU3 0eN0BbIX CUMYayull U m.n.)

CamocrosiTesibHast padoTa cTyJAeHTa (Bcero)

40

100




®opma arrecranus 3a4eT 3a4eT

4.2 Conep:xaHue pa3aejioB IMCHUNINHBI

Tema 1. Kpucramueckoe CTpOCHUE METAJLIOB.

OO0mast xapakTepuUCTHKa U CTPYKTYpPHBIE METOJIbl MCCIIEIOBAaHUS METAJUIOB.
ATOMHO — KpHUCTaJULIMYECKass CTPYKTypa MeTauioB. JleeKkThl KpucTaminyecKou
PELIETKH METAJIIOB.

Tema 2. @opMHpoBaHKE CTPYKTYPbl METAJIIIOB IIPU KPUCTAJUIU3ALIM Y.

DHEPreTUYeCKue yCIOBUS MpPOIEecca KpUcTAIM3auud. MexaHu3M mpolecca
kpuctammuzanuu. dopma KpucTaUinyeckux oOpazoBaHuil. CTpoeHHE CIUTKA.
[TpeBparnieHust B TBEPAOM COCTOSSHUU. AJUTOTPOIIHS.

Tema 3. CtpoeHue cIiIaBoB.

®a3pl U CTPYKTypa B METAUIMYECKUX CIUIaBaX. TBepAbIE pPacTBOPHI.
XUMUYECKUE COCTUHEHUS.

Tema 4. ®opmupoBaHUEe CTPYKTYPHI CIUIABOB MPY KPUCTAILTAZAIUH.

[IpaBunio (da3. DxkcnepuMeHTaIbHOE TIOCTPOCHUE JUarpaMM COCTOSHHS.
[TpaBuiio oTpe3koB. [uarpamMmma COCTOSIHUS CIUIABOB, 00pa3yIOIIUX HEOTPAHUYCHHBIC
TBEpJbIE PAcCTBOPHI. J[MarpamMma COCTOSIHMSI CIIJIaBOB, O0OPa3yIOIIUX OTPAaHHYCHHBIC
TBEpJbIE PacTBOpPHL. JlMarpamMma COCTOSIHHS CIUIABOB, OOPa3yIOIMIUX MEXaHUYECKUE
CMECH M3 YHUCTHIX KOMIOHEHTOB. JlmarpamMma COCTOSIHHS CILIaBOB, OOpa3yroIIuX
XUMUYECKHE COeAMHEHUA. J(narpaMma COCTOSIHUSI CILUIABOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT MOJIMMOPGHBIE MPEeBpaICHUS.

Tema 5. [Inactuueckas negopmans 1 MEXaHUYECKHUE CBOMCTBA.

Pa3zpymienne wmeramioB. MeToabl ONpENEICHUS MEXAaHHUYECKUX CBOMCTB.
Haknen. BiausHue HarpeBa Ha CTPOCHHE M CBOWMCTBa J1e(OPMHUPOBAHHOTO MeTajuia.
XononHas ®W ropsvas gedopmarusa. MexaHuueckue cBoiictBa. Hakmen w
pPEKpUCTAIIITU3AUSL.

Tema 6. XKene3o u criaBbl Ha €r0 OCHOBE.

KommonenTsr u (a3l B cucreme xkene3o — yriaepoAd. Juarpamma cocTostHUs
KEJe30 — EeMEHTUT (MeTacTa0WIbHOE paBHOBecue). JlmarpamMmmMa COCTOSIHHS YKele30
— rpadut (cTabuibHOE paBHOBECHE). BiusHue yriiepoia v MOCTOSHHBIX PUMECEH Ha
cBoiictBa craneil. Jlerupyrommue »snemMeHTl B cTrand. CTPyKTypHBIE KJIAcChl
JIETUPOBAHHBIX CTAJIEH.

Tema 7. UyryHsl.

Cepbiii u Oenblii 4dyryHel. Bsicokompounbii uyryH. KoBkuil 4yryH.
CrnenuanbHble YyT'yHBI.

Tema 8. Teopus Tepmudeckoit 06pabOTKU CTaH.

Knaccudukanusa BugoB tepMuueckoil 00padbotku. Tepmuueckas o6paboTka u
nuarpamma cocrtosinud. [IpeBpanienue npu HarpeBe (oOpazoBaHue aycteHuta). PocT
3epHa aycreHuTa npu HarpeBe. llepnutHoe mpeBpamenne. MapTeHCUTHOE



npeBpamienue.  IIpomexyrouHoe  (OeilHUTHOE — mpeBpaiieHue). Jluarpammsl
M30TEPMHUYECKOT0 MpEBpalleHUus] ayCTeHHUTa. TEepMOKMHETHYECKHE JIuarpaMMbl
MpEeBpAILEHUS TEPEOXITKICHHOr0 aycTeHuTa. [IpeBpalenus npu oTmycke.

Tema 9. TexHonorust TepMuuecKoil 00pabOTKH.

Orxur 1- ro poma. Orxur 2 — 1O pona. 3akanka. Bugel oTmycka.
Tepmomexanuueckast o0padotka. [loBepxHocTHas 3akanka. JleeKTbl, BO3HUKAIOLINE
IIpU TepMUYECKON 00paboTKe.

Tema 10. Xumuko— repmuyeckas oopadoTKa.

Teopuss XuMuKo — TepMuueckoil oOpaboTku. LlemeHTanus, a3oTUpOBaHUE U
uuaHupoBanue cranei. Juddy3nonnas Meramnzanus.

Tema 11. KoHCTpYKUMOHHBIE CTAU U CIUIABBI.

VYrnepoauctble KOHCTPYKIMOHHBIE CTand. JlernpoBaHHbIE KOHCTPYKLIMOHHBIE
ctanii. CrTpoutTenbHble HU3KOJErMpoBaHHble cTanu. Cranmm a8 XOJOJHOM
mTaMnoBKU. KOHCTPYKIIMOHHBIE IEMEHTyeMble U yiydiiaemble ctanu. Cramu c
NOBBIIEHHON 00pabaThIBAEMOCTBIO pe3aHHeM. PeccopHO — MNpyXKUHHBIE CTalId
obmero HazHaueHud. llapukonommmnuukoBsie cranu. Koppo3noHHOCTOWKHE U
KapOCTOMKME CTANH U cIijiaBbl. KaponpoyHble cTainu U cruiaBbl. KpuoreHHsle ctaiu.

Tema 12. IncTpyMeHTaNbHBIEC CTATH U TBEPJIbIE CIUIABHI.

Cramu g pexymiero uHcTpyMeHta. Cranu s M3MEPUTENBHOTO
uHcTpyMeHTa. Cranu g mTaMroB XoJiogHoro nedopmupoBanus. Cramu s
IITaMIIOB ropsiuero aeopMupoBaHus. TBepbie CIIIaBhI.

Temal3. Ctanu u criaBbl ¢ 0COOBIMU (PU3NIECKUMU CBONCTBAMH.

MarnutHble cTaii U ciuiaBbl. CTanu M CIUIaBbl C BBICOKMM 3JIEKTPHYECKUM
CONPOTUBICHUEM ISl HAarpeBaTelbHBIX 3neMeHTOB. CmiaBel ¢  3aJlaHHBIM
TEMIEpPaTypHbIM Kod(huimeHToM nuHerHoro pacmupenus. CruiaBsl ¢ 3ddexkTom
naMsTH (GOPMBI.

Temal4. Tutan u criaBbl Ha €0 OCHOBE.

Tepmuueckass o0pabOTKa THUTAHOBBIX CIUIABOB. I[IpOMBINIJIEHHBIE CIUIaBBI
TUTaHA.

Tema 15. AnroMUHUH U CIUIaBbI HA €70 OCHOBE.

Knaccudukamus  amoMUHHEBBIX  CIUTaBOB.  TepMuueckas  0OpaloTKa.
Hedbopmupyemble W JIUTEHHBIE aTIOMUHUEBBIC CIUIaBbl. MarHuii M CIUIaBBl Ha €ro
ocHoBe. JluTeitHbie 1 neopMHUpyeMble MATHUEBBIE CILIABHI.

Tema 16. Menp 1 crutaBel Ha €€ OCHOBE.

JlaTyHn, WX CTpOCHME UM CBOMCTBA. DpOH3BI: OJOBSHHBIE, AJIIOMHHUEBBIC,
KpEMHHUCThIE © OepuummeBbie. AHTUGPUKIHOHHBIE CcIUuiaBbl.  OIOBSHHBIE W
CBUHIIOBbIE 0a00uThl. [[MHKOBBIE aHTHU(GPUKIMOHHBIE CIUIABBL. AJIFOMUHUEBHIE
MOAIINITHUKOBBIE CILJIABHI.

4.3 Jlekuun

Ne HaszBaHnue TeMbI O0BbeM yacoB




n/n Ounasn 3aounas
dpopma ¢popma

1 | Kpucrammueckoe CTpOEHNE METAJLIOB. 2 0,5
2 | ®opMUpPOBaHKE CTPYKTYPhl METAIIOB MPU KPUCTALUTH3AIUH 2 0,5
3 Crtpoenue CIuiaBos. 2 -
4 ®opMHUpOBaHUE CTPYKTYPHI CIIABOB NP KPUCTALTU3AIHH. 2 0,5
5 [Tnactuaeckas nedopMarus 1 MEXaHHIECKHE CBOICTBA. 2 -
6 | XKene30 u CIIIABBI HA €TO OCHOBE. 2 0,5
7 UyryHsl. 2 0,5
8 | Teopus TepMuyeckoii 06pabOTKH CTAIIM. 4 0,5
9 Texnonorust repMudeckoit 00paboTKu 2 -
10 | Xumuko — TepMuUeckas 06paboTKa. . 2 -
11 | KoHCTpyKIIMOHHBIE CTAJIM U CILJIABBI. 2 -
12 | UHCTpyMEHTAJIbHBIC CTAT U TBEPIbIE CIIIABHI. 2 -
13 | Cranu u cruiaBel ¢ 0COOBIMU (PH3UYECKUMU CBOMICTBAMHU. 2 -
14 | TutaH U cruIaBbl HA €TO OCHOBE 2 0,5
15 | AnroMHHMI U CIIJIaBbl HA €70 OCHOBE. 2 0,5
16 | Mexnp ¥ cIiIaBbl Ha €€ OCHOBE. 2 -

HUtoro 34 4

4.4 JIabopaTopHbie padoThI

O0bem yacoB
Ne
w/n Ha3zBanue TeMbl OuHnasi 3aouHast
dhopma dbopma

OmpeneneHne CTPOCHUS METAUIOB M CIUIABOB METOJAMH 2 -
1 MaKpOCKOIIMYECKOT0  aHanu3a (MakpoaHanus). M3yuurts

OCHOBHBIE TIPHEMBl MaKPOCKOIMYECKOTO  HCCIICIOBAHUS

METaJJIOB U CILIABOB.

Omnpenenenne CTPYKTYPBI MaTepuanoB METOlaMH 2 -
5 MHUKPOCKOITYECKOTO aHaIM3a (MUKpoaHanm3).

O3HAaKOMHUTBCS € METOAAMH HCCIECIOBAHUH CTPYKTYPBI

MaTepHaJIOB MPH OOJIBIINX.

Kpucraiumsanus u ee BIMSHUE Ha CTPYKTYpPY M CBOWMCTBa 2 -

Metaiia. M3yuuTh MexaHW3M W KHHETHKY Ipolecca
3 NepBUYHON KPHCTaJUIN3AIHH, BIIMSHHE YCIIOBUH

KPHCTAJUIM3allMM Ha CTPYKTYPY M MEXaHHUYECKHE CBOWCTBA

MeTasa.

Bnusaue mutactuueckod nedopmanMM Ha  CTPYKTYpy U 2 1
4 CBOMCTBA METAJUIMYECKUX CIUIaBOB. M3yuuth BiusiHUE

XOJIOJJHOM TMJacTH4ecKod negopmaluu Ha CTIPYKTypy U

CBOMCTBA METAJJIOB

MHUKpPOCTPYKTYpa YIJIEpOJUCTBIX CTajel B PABHOBECHOM 2 0,5
5 cocTOsiHUU. M3yuuTh CTpOEHHE YIIepOoJUCThIX CTaleil B

PaBHOBECHOM COCTOSIHUH, YCTQHOBHMTH 3aBUCHMOCTb MEX]IY

UX CTPOCHHMEM M CBOICTBAMU
6 CtpoeHne u CBOMCTBa YyryHOB. M3y4uTh MHUKPOCTPYKTYPY 2 0,5




YYT'YHOB; O3HAaKOMHUTbCS C TEOpPHEW KpUCTAJUIM3AUUU |
MPAKTUYECKUM MOJyYCHUEM UYYTyHOB C pa3iuyHOi (opmoit
rpadUTHBIX BKIIOYSHUH

MUuKpOCTpyKTypa JIETUPOBAaHHBIX CTaj€ B PaBHOBECHOM 2 -
7 COCTOSIHMM. M3ydnuTh BIIMSHME JIETUPOBAaHUSA HA CTPYKTYPY
CTaJIM B PAaBHOBECHOM COCTOSIHUHU.
Hopmanuszanus YIIEPOIUCTON CTaJIH. [Tomyunts 3 -
8 MPAKTUYECKUE HABBIKU 110 HOPMAJIU3AINK CTAJIH.
Hroro: 17 2
4.5 IlpakTH4yeckue 3aHATHSA
No O0bem yacoB
l'l/_l'l Ha3Banue TeMbl OuyHnan 3aouHast
dhopma dpopma
1 Kpucrannmaeckoe crpoenue meramwioB. 3anaya 1. 3amaua 2. 2 -
2 [Mnactuyeckas nedopmariys, peKpucTaIu3aIus u 9 1
MeXaHHYeCKHe cBoiicTBa. 3amaua 3. 3amaua 4.
dopMHupoBaHUE CTPYKTYpPHl MpHU KpucTaumsanuu. Pasbl B
3 MeTaJUTMYecKuX cruiaBax. [IpaBwino Qa3 mnm 3akoH ['mbOca. 2 -
ITpaBuio orpe3koB. 3agaya 5. 3agaya 6.
Kenes3o u ero crnaBel. CIilaBbl CUCTEMBI KEJIE30 — YIIIEPO/I.
4 JnarpaMmma COCTOSIHUSA KeJe30 — IEMEHTHUT. 3afada 7. 3ajaya 2 1
8
Teopuss u mpakTuka TepMuueckor obpadboTku. CocTaBieHHE
MapIIpyTHOI TEXHOJIOTUH W3TOTOBJICHUS JeTalu.
5 Haznauenue temmeparypsl HarpeBa M Crocoda OXJIaXKICHHS. 2 i
Onpenenenne TpoAOKUTEIIBHOCTH HarpeBa. lIpeBpamieHue
npu HarpeBe. 3amada 11. IlpeBpaienne mpu OXJa)xIACHUU.
3agada 12. [IpeBpaiienue npu ornycke. 3agaya 13
6 Tepmudeckas 00paboTka AeTaneld MamuH. 3amada 15 2 -
7 Br16op Mapok craneit ais aeTanei MamuH oomero. 3agada 2 i
16
8 Boibop Mapok crameid M CIUIaBOB Ui M3TOTOBJICHUS 3 i
MHCTpYMEHTa. 3ajada 18
Hroro: 17 2
4.5. CamocTosiTe/ibHAsi padoTa CTY/1€eHTOB
Ne Ha3BaHue TeMbl Buag CPC O0neM yacoB
n/n Ounas | 3aouHasn
¢popma ¢popma
CrpoeHune MeTalInuyecKX MaTepraioB MOJITOTOBKA K
1 DOnemeHTsl kKpuctamiorpaduu. Ctpoenue 71a00paTOPHBIM 2 6
peanbHBIX KPUCTAIUIOB. paboTam , 5K3aMeH
Kpucrannuzauus. DHepreTuyeckue ycaoBUs | OJTOTOBKA K 6
mpolecca  KpuUCTamu3alnuu.  MexaHu3M | 1abopaTOpHBIM 5
2 npoiiecca KpUCTAJUIM3ALIUH. dopma | paboTam, SK3aMeH
KpUCTAIIM4eckux obpa3oBanuil. CTpoeHue
ciutka. [IpeBpanienust B TBEpIOM COCTOSIHUM.




Annorponus
Crpoenne cmiaBoB. @a3pl U CTPYKTypa B | IOATOTOBKA K 5 6
3 METaJUIMYECKUX CIIaBax. TBepaspie | 1a60paTOPHBIM
pacTBOpbl. XUMUYECKUE COCTUHEHHSI paboTam, SK3aMeH
@®opMHpOBaHUE CTPYKTYpHl CIUIaBOB TIPH | HOATOTOBKA K 8
KpPHUCTaITU3AIIH. [TpaBumno ¢a3. | mabopaTopHbIM 9
4 OKCIIEpUMEHTAJIBHOE TIOCTPOEHUE AMarpaMm | paboTam, S3K3aMeH
cocrossHus. IlpaBuno orpeskos. [lmarpamma
COCTOSIHUS CIIJIABOB
VYnopyras wu 1utactudeckas —jaedopMarus. | MoAroToBKa K 6
5 Pa3pymenne MetamnoB. XoloJHas U ropsdas | Ta00PaTOPHBIM 2
nedopmans. paboTam, 3K3aMeH
JXerne3o u crutaBel Ha €T0 OCHOBE. MOJITOTOBKA K 8
6 KoMmoHeHThI 1 a3bl B CUCTEME JKENE30 — J1a00paTOPHBIM 4
YIIIEPOA. paboTam sK3aMeH
Uyryn. Cepbiii u  Oenblii  4yryHbl. | HOJATOTOBKA K 9 6
7 Boicokonpounbiii  uyryH. KoBkuil 4yryH. | 1abopaTOpHBIM
CrieniaJibHbIC YYT'YHBI. paboTam, IK3aMeH
Teopuss Tepmuueckoil 00pabOTKKM cTajgH. | HOATOTOBKA K 6
8 Knaccudukanus BHJIOB TEPMHUYECKOH | JJa0OpaTOPHBIM 4
00paboTKH. paboTaM, SK3aMeH
MIOJITOTOBKA K 6
9 TexHonmorust TepMUIECcKOi 00pabOTKH 1ab0pPaTOPHBIM 4
paboTaM 3K3aMeH
XUMHUKO — TepMuueckas oOpaboTka. Teopus | MOArOTOBKA K 6
XUMHKO  —  TepMHueckoii  oOpaGoTkm. | TAOOPATOPHBIM 2
10 IleMeHTaIMs, A30TUPOBAHKE M [IHAHUPOBAHUE paboTaM, 9K3aMeH
craneit. Jluddy3nonnas metammmzanms.
IIOATOTOBKA K 6
11 | KOHCTpYKIIMOHHBIE CTAJIM U CIIABHI. 71a00paTOPHBIM ,
paboTaM, 3K3aMeH
UHCTpyMeHTanbHBIE CTadd U TBepable | LOMTOTOBKAK 2 6
12 71a00paTOPHBIM
CILIaBBI.
paboTaM, 3K3aMeH
Cranu u crasbl ¢ 0coObME u3mueckumy | TOATOTOBKA K 4 6
13 . 71a00paTOPHBIM
CBOMCTBaMH.
paboTam, SK3aMeH
Tutan w cmmaBel Ha  €ro  OCHOBE. | MOATOTOBKA K 6
14 | Tepmuueckas obpaboTka THTAHOBBIX | JTA0OPATOPHBIM 2
cr1aBoB. IIpOMBIIIIEHHBIE CIIJIaBbI TUTAHA. paboTam, SK3aMen
[IOATOTOBKA K 6
15 | ANIOMMHUH U CIIJIaBbl HA €r0 OCHOBE. 7a00paTOPHBIM, 2
9K3aMeH
MOJIrOTOBKA K 6
16 | Menp u criiaBbl Ha €€ OCHOBE. 71a60paTOPHBIM 2
paboTam, SK3aMeH
Hroro 40 66

4.7. KypcoBble padoThl/mpoekThl 10 «MaTepuajaoBeeHUe W TEXHOJOTHS

MaTepuagoB» HE MPEANOJaraloTcsi y4eOHbIM IIAHOM.




5.00pa3oBaTe/ibHbIE TEXHOJIOTHHU

B mporiecce oOydenus aiist JOCTHKEHUS TUIAHUPYEMBIX PE3YIhTaTOB OCBOCHUS
JTUCHUTUIMHBI UCTIONB3YIOTCS CAEAYIONUe 00pa30BaTEIbHbIEC TEXHOIOTHU:

- UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHASI ~ TEXHOJOTHs, B TOM  YHCIIE
BU3YyaJIM3allMsl, CO3/JaHUE JIEKTPOHHBIX YU4EeOHBIX MaTepPHUAJIOB;

- TEXHOJIOTHSl KOJUICKTMBHOTO B3aUMOJCHCTBHS, B TOM YHUCJIE COBMECTHOE
pelieHre npooOJIEeMHBIX 3a/1a4, CUTYalluid, KEHCOB;

- TEXHOJOTHS MpoOJIeMHOro OOydYeHHs, B TOM 4HCJI€ B paMmKax pazbopa
MPOOJIEMHBIX CUTYaIIN;

- TEXHOJIOTUSI Pa3BUBAIOIIETO 00YUYEHHUsI, B TOM YHUCJIE MOCTAHOBKA U PEIICHUE
3aJla4 OT MEHEE CJIOKHBIX K OoJee CJIOXHBIM, pa3BUBAIONIUX KOMIETCHIIUU
CTY/ICHTOB,;

- TEXHOJIOTHS aJanTUBHOTO OOy4YeHUs, B TOM 4YHCJE MPOBEJCHHUE
KOHCYJIbTAIlUN MPETo/iaBaTeis.

6. YueOHO-MeTOAHYECKOE H NMPOrPAMMHO-UH(OPMALMOHHOE O0ecrievyeHue
AUCHUTTHHBI

a) OCHOBHAas JiUTeparypa:

1. Typunuua B.JO. MatepuaiioBeieHre: MEXaHUYECKHE CBOMCTBA METAJUIOB. TepMHuuecKas
o0paboTka MetamuioB. CrnenuanbHbie ctaind U cuiaBsl / B.YO. Typuwmmna; nox pea. C.A. Hukynuna -
M.: MUCuC, 2013. - 154 c. - ISBN 978- 5 87623-680-7 - Texkct: nsmekrponubiii // DBC
"KoHCynpTaHT cryneHTa" [caiiT]. - URL:
http://www.studentlibrary. ru/book/ISBN9785876236807 html (mata o6pamenus: 18.11.2019). -
Pexxum noctymna: mo noamucke.

2. Cnecapuyk B.A. MarepuanoBefieHie U TEXHOJIOTHS MaTepuaiioB: yueb.mocooue / B.A.
Crnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - TekcT: 3neKTpOHHBIH //
OBC "KoHcynbraHT cryaeHTa»: [caiir]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara o6pamenus: 18.11.2019). -
Pexxum noctyna: mo noAmucke.

0) 1OMOJIHUTEJIbHAS JIUTepaTypa:

1. Comaner HO.II. MarepuanoBenenue. Ilpumenenue u BeiOOp MatepuanioB / CoiHIICB
I0.I1., bopsenko E.U., Bomorkanuna C.A. - CII6. : XUMU3/AT, 2017. 200 c. - ISBN 978-5-
03808-295-3 - Tekcr: oanektponnbii // OBC "Koncynmerant crynmenta": [caiit]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (mata oOpamenus: 18.11.2019). -
Pexxum noctyna: 1o noAnucke.

2. Kapckuit .M. Marepuanosenenue: yueobnoe nocooue / 1.M. XKapckuii, H.I1. iBanosa,
J.B. Kyuc, H.A. CBuaynoBuy - Munck: Bpiu. mk., 2015. - 557 c. - ISBN 978-985-06-2517-5 -
Texkcr:  anmexktponnsiit  /  OBC  "KoHCynbTaHT  CTyAeHTa»: [caiiT]. -  URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (mara oOpamenus: 18.11.2019). -
Pexxum noctyna: o noAnucke.

3. Cnecapuyk B.A. MarepuanoBe/ieHne U TEXHOJIOTUSI MaTepuaioB: yuel. mocodue / B.A.
Cnecapuyk - Munck : PUITO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: aneKTpoHHbIH //
OBC "KoncynbTaHt cryaenTa': [caifT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (naTa obpamenus: 18.11.2019). -
Pexum foctyna: o noAnucke.

4. Connues O.I1. Marepuanosenenue: YueOHuk ais By30B / Connnes FO.I1., psxun E.N.
- Uzn. 6-e, crepeotnmn. - CII6. : XUMU3JAT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
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AJIIEKTPOHHBIN /l 9BC "Koncynbrant cTyneHTa'": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (mata oOpamenus: 18.11.2019). -
Pexxum ocryma: 1o noanucke.

B) MeTOAUYeCKHe PeKOMEHIAIUH

1. JlaGopaTopHbIii MpakTHKYyM IO AUCHUIUIMHE «MarepuanoBegeHuey (s CTyICHTOB
JHEBHOW M 3a04HOM (opmax oOydeHUs Bcex TexHHUYeCKHuX creruanbHocteid.) /Coct.: B. M.
Hyb6acos, E. I1. Morunsras, E.B. Haropusriii — JIyraack: U3n-so JIHY um. B. Jlans, 2017. - 75 c.

2. Kapramosa JI. ., Koxemskun I'. H. MarepuanoBenenue aas MallmHOCTPOUTENEH B
3amavax. Y4eb. mocobwue. -2-¢ u3g, nepepad. u ucnpas. Jlyranck: M3n-Bo BocrouHoykpanHCKOTO
HaIlMOHAJILHOTO YHHMBepcuTeTa uMeHu Brnagumupa Hans, 2004. 192 c.

3. Meroanyeckne yka3zaHHUst © KOHTPOJIbHBIE PabOTHI MO TUCHUIUTHHE «MaTepranoBeieHIe»
JUIS CTYJEHTOB — 3a0YHUKOB HamnpasieHuii: 8.100403 — opranu3zanus nepeBo30K U yIpaBJiIeHUs Ha
TpaHcropTe  (KEJIEe3HOJOPOXKHBIM  TPAaHCIOPT, NPOMBIIUIEHHBIM TpaHcnopT) 8.100402 -
TPAHCIOPTHBIE CUCTEMBI CO CIIEUAIN3AIe opraHu3aus Tamoxennoro koutpois / Cocr.: JI. U.
Kapramosa. — JIyranck: M3a-Bo Boctounoykp. Hail. yH-Ta uM. Biagumupa dans, 2003.- 10 c.

4. lybacoB B. M., Morunsnas E. I1. MerannoBenenue u repmuueckas 00paboTka CIUIaBOB:
VYuebHoe nocodue. — JIyranck: U3a-so JIHY um. B. Jlans, 2018. - 134 c.

r) HHTEPHET-PecypcoB

MunuctepcTBo o6pazoBanus U Hayku Poccuiickoit @enepariuu — http://MunoO6praayku.pd/

denepanbHas ciryk0a 1Mo Haa30py B cdepe obpaszoBanus u Hayku — http://obrnadzor.gov.ru/

MunuctepctBo oOpazoBanusi u Hayku Jlyranckoit Hapongnoit PecnyOmuku ——
https://minobr.su

Hapoansiit coer Jlyranckoit Hapoanoit Pecriyosuku — https://nsinr.su

[Mopran dexepanbHbIX TOCYIAPCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB  BBICIIETO
obpasoBanus — http://fgosvo.ru

denepanbHblil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

WNudopmarrionnas cuctema «EanHOE OKHO JOCTyma K 00pa3oBaTelIbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIi eHTp HHGOPMAIHOHHO-00pa30BaTeIbHBIX pecypcos — http://fcior.edu.ru/

DJIeKTPOHHBbIE OU0JINOTEeYHbIEe CHCTEMbI M PeCYpPChI

DJeKTPOHHO-OMOINOTEUHAST crcTema «KoHcysbTant CTyIIeHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

DrekTpoHHO-0MOIMOoTeUHas cuctema «StudMed.rux» https://www.studmed.ru
Nudopmaunonnblii pecypc 0M0IHOTEKH 00pa30BaTeIbHOM OPraHn3aluu
Hayunas 6ubmuoreka umenn A. H. Konstea — http://biblio.dahluniver.ru/

7. MaTepuajibHO-TeXHUYECKOe o0ecredyeHue TUCHMIIINHBI

OcBoeHne AucuUUIUIMHBI «MaTepuanoBeleHUE W TEXHOJIOTHUS MaTepUaIoB»
MpeAnoyiaraeT MCHOJIb30BAHUE aKaJEMUYECKUX ayAUTOPUN, COOTBETCTBYIOIIHMX
JNEUCTBYIOIINM CAHUTAPHBIM U MMPOTUBOIIOXKAPHBIM MIPaBUIaM U HOPMaM.

[Ipouee: pabouee MecTo mpenoAaBaTensi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoM B VHTepHeT, MHUKpOCKombl MeTamiorpapuueckue MUM-7; mneuun
HarpeBatelibHbIe J1abopatopable CHOJI-6,7/9 w np.; oOpasmpl, MUKpONUTA(DEI |
o0opyioBaHMe i1 UX MOJATOTOBKH; TBepaomep bpunemns, tBepaomep Poksenna;
pa3pbiBHast mamuHa P 0,5; xomep MasiTHUKOBBIM; CTEHJ ¢ (POPMOBOUYHOU CMECHIO;
OeryHbl n1abopaTopHbie JUIsl NPUTOTOBICHHUS  (POPMOBOYHOI  CMeECH; BEChI

1a00paTOpHBbIE TEXHUYECKHE C KOMIUIEKTOM Pa3HOBECOB; KOIeEp JIabOpaTOPHBIN st
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/

M3TOTOBJIEHUS 00pPa3loB; MPUOOp ISl CYHIKHM 0OpasioB u3 (HOPMOBOUYHOU CMECH;
npubop A7 ONpeneNeHdus  TBEpAOCTH;  Opubop OIS ONpeaeseHUs
ra3oMpOHUIIAEMOCTH; TUAPABIUYECKHA Tpecc; IMepeueHb HATMSAHBIX HocoOuid u
TEXHUYECKUX CPEACTB OOYy4YCHHs; KOMIUIEKT IUIAKaTOB IO METAJUIOBEACHUIO W
TepMUUYECKOM  00pabOTKe, CTPOCHHUIO U  CBOWCTBAM  METAIUIMYECKUX U
HEMETAJUTMUECKUX  MaTepUaoB;  albOOMBI  MHUKDOCTPYKTYpP  METaUIOB U
METATTMYECKHUX CIIJIAaBOB; JIAOOpAaTOPHBIE CTEHIBI 00Pa3IOB W HATJISIAHBIX MOCOOMIA
Kadeaphl; CTaHAApTHBIE Kbl 1300paxeHuid MUKpocTpyKTyp o ['OCT 5639
[IporpammHoe obecnieyeHue:

OYHKIIMOHAJIBHOE becnmaTtHoe nmporpamMmmMHoOe

Cchliku
Ha3HAYCHHE obecrmeueHue
. . . https://www.libreoffice.org/
Oucrrii naxet Libre Office 6.3.1 https:/ru.wikipedia.org/wiki/LibreOffice
OmneparnoHHast https://ubuntu.com/
cricTema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com
[TouTOBBI# KIIHEHT MozillaThunderbird http://www.mozilla.org/ru/thunderbird
daiin-MeHemKep FarManager http://www.farmanager.com/download.php
ApxuBarop 7Zip http://www.7-zip.org/
I'paduucckuii GIMP (GNU Image Ma- | MutP://www.gimp.org/

http://gimp.ru/viewpage.php?page_id=8

peaaKrop nipulation Program) http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

8. OneHOYHBIE CpeICTBA MO TUCHHUILIHHE

IHacoopt
(oHIa OLIEHOYHBIX CPEJACTB MO YYEeOHOU TMCUMIINHE
«MarepuajioBegeHUe U TEXHOJIOIMSI MATEPHATIOB»
[lepedeHp KOMMETEHITH (3JIEMEHTOB KOMIIETEHITHH ), POPMUPYEMBIX B
pe3yabTaTe OCBOCHUS y4eOHON AUCUUIIIIUHBI

Kon HNuaukaropsl OTamsl
N Kontponupyemslie
KoHTposnp | PopmynupoBKa IOCTHXKEHUH TeMbL VIeGHOi dbopmupoBaH
yemoit KOHTPOJIMPYEMOi KOMIIETEHIINHU yi Hs
N JMCLMITIMHEL,
KOMIIETEHI] | KOMIIETEHIINU (mo peanuzyemoii DAL (cemecTtp
5051 IUCIIUAIIIINHE p W3y4YeHUs)
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator

OIIK-4

Crniocoben
YUUTHIBATH
COBpPEMEHHBIE
TEHJICHIIUU
Pa3BUTHUS TEXHUKU U
TEXHOJIOTHUI B
obnacTsax
TexHoCc(epHOH
0e30I1aCHOCTH,
OXpaHbI TpyJa,
U3MEPUTEIBHON U
BBIYUCIIUTEILHON
TEXHUKH,
MH(POPMAITUOHHBIX
TEXHOJIOTUI pu
pelIeHNN TUTIOBBIX

OIIK-4.2.

YMers Y4YUTBHIBATH
COBpPEMEHHbBIE
TEHJCHIIUU Pa3BUTHS
TEXHUKU u
TEXHOJIOT U1 B
obnacTsax
TexHoc(hepHOU
0e30I1aCHOCTH,
OXpaHbI TpyAa,
M3MEPUTEIBHOU 31
BBIYHCIIUTEIHHON
TEXHUKH,
nH()OpPMaITMOHHBIX
TE€XHOJIOTUI pu

PEIICHHUU THIIOBBIX

Tema 1.
Kpucrammueckoe
CTPOCHHE
METaJUIOB.

Tewma 2.
Kpucrammszanus.
Tema 3.

CrpoeHue CIUIaBoB.

Tema 4.
DopMHUpOBaHKE
CTPYKTYpBI
CIUIaBOB NPHU
KpUCTaJUIM3ALUN.
Tema 5.

VYpyras n
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3ama4y B oOmactu
npodeccruoHaIbHO M
JeSITeIbHOCTH,
CBSI3aHHOM c
obecrieueHreM
0e30MmacHbIX
YCIIOBUM M OXpaHbI
Tpy#a,  MOKapHOMU
0e30I1aCHOCTH,
3alIUTON
OKpYKaroIlen Cpeibl

3am|a4 = B o0yacTu
npodeccroHanbHOM
JEeSITCIIBHOCTH,
CBSI3aHHOM c
obecrieyeHreM
0e30IacHBIX YCIIOBUI
U OXpaHbl TpyAa,
O’KapHOMU
0e30I1aCHOCTH,
3alIUTON
OKpYKarollen cpeibl

IJIaCTHYCCKas
nedopMaruu.
Tema 6.

Kene3o u cmiaBbl
Ha €T0 OCHOBE.
Tema 7.

YyryHsl.

Tema 8.

Teopus
TEPMUYECKOU
00paboTKH CTaNIH.
Tema 9.
Texaomorus
TEPMHUYECKOU
00paboTKwy.

Tema 10.

XHUMHUKO-
TepMUYECKas
00paboTKa.

Tema 11.
KoHcTpyknimoHHbIE
CTaJIU U CILIABEL
Tema 12.
NHCcTpyMeHTaIBHBI
€ CTanu U TBEpAbIC
CILIABEI.

Tema 13.

Cranmm u crjaBel C
0COOBIMU
bu3nIeCKuMHU
CBOMCTBaMU.

Tema 14.

TuTaH U cIUIaBEI HA
€ro OCHOBE.

Tema 15.
AmomMuHui u
CIUIaBBl Ha  €ro
OCHOBE.

Tema 16.

Menp U CIIaBbl Ha
€€ OCHOBE.
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Iloxka3arenn u KPUTEPHUHN OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCAaHHE HIKAJI OICHUBAHUA

MpU  peIIeHUU
THIIOBBIX 3a7a4
B obnactu
npodeccuoHal
BHOM
JIESITEILHOCTH,
CBA3aHHON ¢
obecrneyeHneEM
0€e30IaCHBIX
YCIIOBUU u
OXpaHbl TPyAa,
MOXKapHOU
0€30I1aCHOCTH,
3alIUTON
OKpYyKarolen
Cpensl

0e30MacHbIX yCIOBUM
U OXpaHbl TpyAa,
MOXapHOU
0e30I1aCHOCTH,
3alUTON
OKpY>Kalolleu cpeibl
YMeTs:

MPUMEHSATH
COBpPEMEHHBIE
TEHJICHIIUU Pa3BUTHS
TEXHUKHU u
TEXHOJIOTHI B
o0Oactu
TexHOC(epHOH
0e30MacHOCTH,
OXpaHbl TpyZa,
U3MEpUTENBHOMN u
BBIUHCIIUTEIHHOM
TEXHHUKHU,
UH(HOPMAITMOHHBIX
TEXHOJIOI U1 pu
pEIIeHNHd  TUTOBBIX

HNuaukaropsl
Kon JIOCTHKECHUN Ilepeuenn Kourponupyemrele| HaumenoBanue
Ne Y

. /;1 KOHTPOJUPYEMO | KOMIICTECHITUN TUTAHUPYEMBIX TEMbI Y4eOHOM OLIEHOYHOIO

i komneTeHIMK | (TI0 peain3yeMoil | pe3ylibTaToB MACIATUINHEI CpencTBa
JUCITUTIIIUHE )

1 OIIK-4 OIIK-4.2. 3HaTh: Tema 1, Bompocer st
Cnocoben VMeTh COBPEMEHHBIE Tema 2, 3a]aHus 1O
YUYUTHIBATh YUUTHIBATH TEHJCHIUU DPa3BUTUS Tema iﬂ 11ab0PaTOPHBIM

Tema u
COBpPEMEHHBIE COBPECMCHHBIC TEXHHUKH i 5’
TeHICHIMH . eMa 5, MPAKTUICCKHM
TEHICHIIUN TEXHOJIOTHUI B | Tema 6 S
pa3BHUTHS 5 s
pa3BUTHSA obnactu Tema 7, 3aueT
TEXHUKHA " .
TEXHUKU Hu . TeXHOC(EPHOU Tema 8,
. TEXHOJIOTHI B
TEXHOJIOTHI B 0€30MacHOCTH, Tema 9,
5 oOmactax Tema 10
TAX . XPaHbI
obIac texuocdepuoii | O*P2 Tpyna, Tema 11,
T o ]
TeXHOC(hEpHOI 6e30MACHOCTHL, U3MEpUTEIBbHON u Tora 12
2 9
0e30MacHOCTH, | gxpampl  Tpysa, |BPIYMCIHTEILHOM Tema 13,
OXpaHbl TPYAQd, | yzmepuTenpHOU |TCXHUKH, Tema 14
9
U3MEPUTETHHO u UH(GOPMAITUOHHBIX Tema 15,
7t W | BEIYMCINUTEIILHON |TEXHOJIOTHI B | Tema 16
BBIYUCIIUTECIIBH TCXHHKH, oOnactu
oif  Texmmku, | WHQOPMAUHOHHBI |podeccHoHaTbHOI
uH(GOpMaHOH X TEXHOJIOTMH | neqrenbHOCTH,
HBIX Hpu PCHICHHUN | opgaanHoi c
. THIIOBBIX
TEXHOJIOT U o0ecrieyueHneM
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3aga4 = B oOjactu
npodeccnoHanIbHO I
JEATETHLHOCTH
Bnanets:
HaBBIKAMH
HCITOJIb30BaHMUS
COBPEMEHHBIX
TEHACHIIMA PA3BUTHUS

TEXHUKHU 51
TEXHOJIOTHH B
obnactu
TexHoc(hepHOU
0e30I1acHOCTH 51

OXpaHbI Tpyaa

3aganus mo 1a00pPaTOPHBIM 3aAHATHAM

JladopaTopHas padora Ne 1. OmpeneneHue CTPOCHHUS METAUIOB U CIJIABOB METOJIaMH
MaKpOCKOITMYECKOTO aHaIn3a (MaKpoaHaIH3):

Omnucatp CyImHOCTh W Ha3HAYCHHE MAKPOCKOMTMYECKOTO aHaau3a (MakpoaHaan3a).

OmnwucaTe METOIMKY UCCIIEAOBAHUS H3JIOMOB METAJUIOB M CIJIABOB.

HccnenoBaTh 00pa3iibl U3IOMOB Pa3IMYHBIX CIIJIaBOB. BrIOpaTh OWH M3 HUX, CXEMaTUYHO
3apHCcoBaTh €r0 M JaTh 3aKIOYeHHEe O (opMe W pa3Mepax 3epHa, BUAE pa3pylICHUS M MOpPOKax
MeTaia.

Onucarh METOAUKY IPUTOTOBICHUS MaKpOILIH(OB.

3apucoBaTh MakpOCTPYKTYpy A€(POPMUPOBAHHOTO W JHUTOrO MeETajia Iocie IIyOOKOro
TpaBJIeHUs. YKa3aTh COCTaB pEaKTHUBA U OXapaKTePU30BaTh MAKPOCTPYKTYPY.

3apucoBaTh MaKpOCTPYKTYPY 00pa3iioB MOCIE MOBEPXHOCTHOTO TPaBIEHUS. YKa3aTh COCTaB
peaKTUBa U 0XapaKTepU30BaTh MAKPOCTPYKTYPY.

BbIsiBUTH XUMHUYECKYI0O HEOJHOPOJHOCTh (JMKBallMI0) cepbl 1Mo MeTony baymana.
[TonyueHHBI cepHBIA OTMEYATOK NPUKIECUTh B TETpaAb U JaTh 3aKIIOYCHHE O XapakTepe
pacnpezeneHus cepbl B cTanu. [IpuBectu cocTaB peakTHBa U XUMUYECKHE pEaKlUu, IPOUCXOASIINE
B IIPOLIeCCe MCCIIEIOBAHNUS.

JlaGoparopuass padora Ne 2. OmnpeneneHue CTPYKTYpbl MaTepHalOB METOJaMH
MUKPOCKOTIMYECKOTO aHain3a (MUKpPOAHaAIH3).

Onucath Ha3HAYEHHE MUKPOCKOMTMYECKOTO aHaIu3a (MUKpOaHaln3a).

Onucarh METOAUKY IPUTOTOBIICHUS U TPABJICHUS MUKPOLILTH(OB.

3apucoBaTh CXE€MY OTPa)KE€HHUS JIydyed OT IMOJMPOBAHHON M MPOTPaBICHHON MOBEPXHOCTHU
MeTasa.

N3yunth ycTpoilCcTBO U MPUHLIUI PA0OTHI METAILIOTpadhUIECKOr0 MUKPOCKOTIA.

3apucoBaTh ONTUYECKYIO cCXeMy MUKpockonia MUM-7.

UccnenoBath Ha MeTauiorpadu4eckoM MHKPOCKONE MHUKpPOLUUIHG 10 TpaBJICHHSL.
3apucoBath ero B kBagpare 30x30 MM W JaTh 3aKIIOYEHHE O KayecTBE HPUTOTOBIICHUS
MUKpOHLTUda.

HccnenoBaTh Ha MUKPOCKOIIE MUKPOILTUG MOCIE TPaBJICHUA. 3apHCOBATh €r0 CTPYKTYPY B
kBazapare 30%30 MM U AaTh 3aKJIIOUEHHE O KayecTBe TpamieHus Mukpouuiuda. Omucats Gopmy U
pasMep 3epeH, AePeKThl BHYTPEHHETO CTPOSHHS MeTala (€CI OHU IPUCYTCTBYIOT B METAILIE).

Onpenenuth YCTaHOBIEHHOE HA MHUKPOCKOIE yBelIHYeHHE (MOJB3YSACh CIPABOYHOM
TaONMUIEH) U 3aMucaTh €ro MoJ cCXeMaMi MUKPOILTU(OB.
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JlabopaTopHnasi padora Ne 3. Kpucrannuzanus U ee BIMSHUE Ha CTPYKTypy M CBOMCTBa
MeTaa.

N3yuuTh yCTpOCTBO OMOJIOrHUYECKOTO MUKPOCKOTIA M pabOTy Ha HEM.

HauepTuTh 1 onmcaTh ONTHYECKYIO CXeMY OHMOJIOTHYECKOTO MUKPOCKOTIA.

[IpocMoTpeTh Ha OHOJIOTUYECKOM MHKPOCKOIIE MPOIECC KPUCTATU3AMH Kallld PacTBOpa
COJIN.

Onucath nporecc KpUCTAIIU3ALUU COIH.

3apucoBaTh CTPOEHHE 3aTBEPACBAIOIIEH KalulM pPacTBOPA COJIM C COOTBETCTBYIOIIMMHM
MOSICHEHUSIMHU.

N3yuuth moa. MUKpockomoMm ctpoeHue yuctoi meau u garyHu (60% Cu, pemerka ['IK;
40% Zn, pewierka ['TIY) u cxemaTnuecku n300pasuTh CTPYKTYPHI.

JlaGopaTtopuass padora Ne 4. BrusHue ruiacTuueckoil aedopMamyii Ha CTPYKTYpy H
CBOMCTBA METAJUTMUECKUX CIIAaBOB

N3mepuTh BbICOTY 00pa3iioB 10 nedopmaiiuu.

BrimonHuTh 0canky oo6pasmos.

N3meputs BbicOTY 00pa3iioB nocie aedopmaiuu.

Omnpenenuts cTenensb aedopmaru 0o6pasnos &, %.

3amepuTh TBEPIOCTh 00pa3uoB. IloaydyeHHbIe 1aHHbIE 3aHECTH B TA0JI.

[To mosrydyeHHBIM JaHHBIM MOCTPOUTH TPaUK H3MEHEHUS TBEPAOCTH MaTeprata OT CTEIICHA
nepopmanuu HB = f(g). Cnenatb BbIBOJ O BIMSIHUM CTENEHU JeOopMalliu Ha TBEPAOCTh METAJLIOB.

N3yauTh 1 3aprcoBaTh CTPYKTYPY 00pa3loB MOCIE pa3IMIHbIX CTENeHE! Ae(opMarium.

JladopaTopHasi padora Ne 5. MukpocTpykrypa yriepoIuCThIX CTaJied B PaBHOBECHOM
COCTOSIHUH.

N3yunTh MUKPOCTPYKTYPY YIIEPOIAUCTHIX CTalel B PABHOBECHOM COCTOSTHHH.

CxemaTHueckd 3apucoBaTh HAONIOAEMyI0 B MHUKPOCKON MHUKPOCTPYKTYpPY B KBajapaTax
30%30 mm.

Onpenenuth M0 MUKPOCTPYKTYpPE C TOMOIIBIO MpaBuiia OTPE3KOB COJEPIKaHUE YyriiepoJsia B
KaXJIOM 00pasIie CTalu.

[Tog kaXAbIM PUCYHKOM YyKa3aThb MHKPOCTPYKTYPY, COJEpKaHUE Yyriepoja, (a3oBbIil
COCTaB, MPEeJINoJIaraeMyr0 MapKy CTalli, ee KJIacc.

W3 crpaBouHO# TaOMUIBl BHIHCATh MEXAaHMUYECKHWE CBOMCTBA [UISI UCCIEIYEMBIX MapokK
CTaJlel U TOCTPOUTh TpaduyecKylo 3aBUCUMOCTb «MeXxaHMYecKre CBOMNCTBa - COJAEp)KaHUE
yTaepoaay.

JlaGoparopHasi padora Ne 6. CTpoeHHE U CBOWCTBA YYyI'YHOB.

N3yuuTh Moag MUKPOCKOIIOM MUKPOCTPYKTYpPY O€JI0ro uyryHa M 3apHcoBaTh €€ B KBaJpare
30%x30 MM. YKa3aTh CTPYKTYpy U CTPYKTYPHBIH KJ1acC 3apUCOBAaHHOIO YyT'yHa.

N3yuuTh M0A MUKPOCKOIIOM MUKPOCTPYKTYPBI CEPbIX, BBICOKOIIPOUYHBIX U KOBKUX UyT'YHOB
10 U mocie TparieHus. Ha muxpomudax A0 TpaBieHUs onpenenuTs (GopMy TrpapUTHBIX
BKJIIOYEHHH W BMJ uyryHa. Ha Mukponummdax mnocie TpaBiIeHHsS HCCIEA0BaTb CTPOCHHE
METaJUIMYECKONH OCHOBBI M ONPEAEIUTh MapKy uyryHa. Pe3ynbTaThl MccieJOBaHUHN NMPEACTaBUTh B
BUJIe pUCYHKOB (KBagpaThl 30%30 MMm).

Kpatko onucaTh criocoObl MoJIy4eHHs: CEPOTO, BHICOKOIIPOYHOIO M KOBKOTO UyTI'YHOB.

JlabopaTopHasi padora Ne 7. MukpocTpyKTypa JIETMPOBAaHHBIX CTaJI€H B PaBHOBECHOM
COCTOSIHHH.
N3yuuTts cTpoeHue cTanel noJ L MUKPOCKOIIOM.
CxeMaTuyecku 3apucoBaTh HabJOAaeMble CTPYKTYpHI B kBajgparax 30x30 M.
C nmomol11pI0 AMarpaMm ONpPEIENIUTh KIIACcC U3y4aeMbIX CTaJeH.
Ilog KaxapIM PHUCYHKOM HaIMCaThb MApKy CTalM, €€ XMMHYECKMH COCTaB, CTPYKTYpYy M
CTPYKTYPHBIN KJ1acc
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JlabopaTopHasi pabora Ne 8. Hopmanusanus yriaepoaucToi cTaiu.

3anucaTh MapKy cTaiu B rpady 2 mpoToKoiIa.

W3meputp 00pa3ubl MpH MOMOIIM INTAHTEHIMPKYJIS U Pe3ylbTaThl 3aMepa 3alluChIBaTh B
rpady 3.

Omnpenenuts TBepaocts HB 00pa3iioB B MCXOHOM COCTOSIHUM U MOJYYECHHBIE PE3yIbTaThI
TBEP/IOCTH 3amucarh B rpady 4.

BbInosHUTE HOpMaIHU3aLKIO 00pa3LoB U ONPEAEIUTh TBEPAOCTh YIIEPOAUCTON CTAIU MOCIE
HOpMaJIU3aluu.

Onpenenuth TEMHIepaTypy HOpMaJIM3allMM CTAJH, MOJIb3YSICh HUYKHEH 4acThbiO JUarpammbl
HKEJIe30-1IEMEHTHT.

Jlnst cpenHeyriepoaucThIX JIOABTEKTOUIHBIX cTaniei (cramu mapok 40-65) temmeparypa
HopManm3anuu BeiOMpaercss Ha 30-50°C Beime ymaum GS, 1. e Acz+(30-50°C), mus
BBICOKOYTJIEPOJUCTHIX 3a3BTEKTOUAHBIX cTanel (Y9-Y12) temneparypa na 30-50 °C Bbluie JuHUH
SE, 1. e. Acm+ (30-50°C).

Temnepatypy HOpManu3aluu 3anucarh B rpady S.

Ornpenenuth OOIIYI0 MPOIODKUTEILHOCTh HArpeBa U BBIJCPIKKH 00pasmoB u3 pacuera 1,5
MUH Ha | MM uamMeTpa Uiy TONIMHBI 00pa3ua. PesynbTarsl 3anucats B rpady 6.

OO6pa31bl TOMECTUTH B M€Ub, HATPETYIO JI0 TEMIEpaTyphl HOPMAIU3AIMHU [Tl CTAIU JaHHOU
MapKH, Kak [M0Ka3aHO Ha PUC. 2, U BbIIEPKATh B [1€4H TpeOyeMoe Bpemsl.

W3Bneur 00pa3ipl MOCIEIOBATENbHO OJMH 3a APYTrMM U3 NEYM U OXJaJAUTh HUX Ha
CITOKOMHOM BO3IIyXE€.

3aunctuth 06a Topiia 00pa3noB Ha NUIHGOBATHFHON MIKYPKE.

Onpenenuts TBEPAOCTh HOPMAIM30BaHHBIX 00pa3loB. Pe3ynbTaThl U3MepeHHl TBEPAOCTH
3aHeCTH B Tpady 7.

N300pa3uth rpaduyecku pexuM HOpMajdu3allid B KOOpJIMHATaX TeMIleparypa - BpeMms
Harpesa.

M3yuuTh CTPYKTYpBl HCCIEIYEeMBIX CTajled 10 | TOCIe TEePMHUYECKON 00paboOTKH.
3apucoBaTh CTPYKTYpHI B kBajgparax 30x30mMmM.

JladopaTopHas pa6ora Ne 9. MUKpOCTpPYKTypa IIBETHBIX CILIABOB.

OnpenenuTh XUMHUYECKMA COCTaB IBETHBIX CIuiaBoB JjaryHu JI60, Oponser bpC30,
mopamomunns {1 u cunymuna AJI2.

N306pa3uth quarpamMmsel coctostaus cucrem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nmuarpammax coCTOSHMSI CUCTEM yKa3aTh COOTBETCTBYIOIIME KOHIICHTpPAIMU CILJIaBOB,
OTIPEICNIUTh UX CTPYKTYPHBIH COCTaB B paBHOBECHOM cocTosiHuu npu 20°C u yka3zaTh TeMIEpaTyphl
KPUTHYECKHUX TOYEK.

N3yunTh MUKPOCTPYKTYPY LIBETHBIX CIUTaBoB JiaTyHH JI60, Opon3sr bpC30, aropamoMuHus
J11 (3akaneHHOTo U UCKYCCTBEHHO COCTApEHHOr0) U cuiiyMuHa AJI2.

CxemaTHuecKd 3apuUCcOBaTh HaOINIOJaeMble CTPYKTYphI ciiaBoB B KkBaaparax (30x30 mwm).
[Tox kaxapIM PUCYHKOM yKa3aTh MapKy CIIaBa, XMMHUYECKUN COCTAB U TUI AUArPaMMbl COCTOSIHUSA,
K KOTOPOMY OH OTHOCHTCAL.

VYka3arh, Kakue W3 U3YUEHHBIX CIUIABOB YIOPOYHSIOTCS TepmooOpaboTkoil. OtBeT
000CHOBATb.

KpI/ITepI/II/I 1 IIKaJIa OOCHHUBAHUSA 110 OOCHOYHOMY CPCACTBY —
3a0aHUsl NO ﬂa60pam0prlM SAHAMUAM

[IIxana oneHnBaHusA o
Kpurepuii onieHuBaHus
(uHTEpBa OAIIOB)
5 3amaHue BBHIMOJHEHO Ha BBICOKOM YpPOBHE (CTYIAEHT B MOJHOM OOBeMe
OCBETHJI pacCMaTpUBAEMYIO TPOOIEMATHKY, IPUBET APTYMEHTHI B MOJIb3Y
CBOHX CYXKJIEHUH, BJIaJieeT poQUITBHBIM HOHATUHHBIM
(KaTeropuaabHBIM) aNapaToM U T.I1.)
4 3aaHue BBITIOJIHEHO Ha CPEJHEM YpOBHE (CTYIEHT B IIEIOM OCBETHII
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paccMaTpuBaeMylo MpoOJIeMaTUKy, MPUBEJ apIyMEHTHI B IOJIb3Y CBOUX
CYXJECHUMH, OIYCTUB HEKOTOPbIE HETOYHOCTH U T.II.)

3 3ajaHuEe BBINOJIHEHO HA HHU3KOM YpOBHE (CTYAEHT JOIIYCTHI
CYIIECTBEHHBIC HETOYHOCTH, W3J0XKHI MaTepual C OIIMOKaMH, He
BJIQJICET B JIOCTAaTOYHOM CTENMEHH MNPOPHIBHBIM KaTE€rOpHAJIbHBIM
annapaToMm M T.II.)

2 3ajaHue BBIMOJHEHO HAa HEYAOBJIETBOPUTEILHOM YpPOBHE WM HE
MpE/ICTaBJICH (CTYICHT HE TOTOB, HE BBHITIOJHIII 33JIaHUE U T.11.)

3ananue 1J1M NPAKTUYECKUX 3aHATHH

3ansarTue 1. Kpucramimueckoe ctpoeHre MeTaioB. 3aaaya 1. 3agaya 2.

3ajaHure: OCBOUTH TMPOIIECC 3aTBEPJEBAHUS KPUCTAUTMUECKHX BEIIECTB M YCTAaHOBHUTH
B3aMOCBSI3b MEX]ly CTPYKTYPOH CIIUTKA U YCIOBUSIMH Mpoliecca KPUCTAIUIU3ALUH.

KonTtponsHbIE BOITPOCHI

1. Yro Takoe azoBoe npepaienue? [IpuBeaute npumepsl.

2. OObsicHuTe, MoYeMy (hpa30BO€ MPEBPAIECHUE KPUCTATUYSCKUX TEJI COMPOBOKIACTCSA
Ter1oBbIM 3 pexTom? [IpuBeauTe npumepsl.

3. Hapucyiite KpuBYIO OXJaXKIEHHSI M HarpeBa s KPUCTAJUIMUECKOTO M aMopdHOro
BEIIECTBA.

4. Hapucyiite U 00bACHUTE CXeMY HM3MEHEHHsS CBOOOJHON SHEPruy YUCTOrO MeTajula B
TBEPJIOM U KHJIKOM COCTOSTHUSIX M 3aBUCUMOCTH OT TEMIIEPATYPHI.

5. Uem OOBSCHSETCS pa3auude MEXIy TEMIIEpaTypoll TIUIaBICHUS W TeMIepaTypou
KpUCTAJUTU3aLAN?

6. HazoBuTe OCHOBHBIE ITapaMeTPhI POLIECCa KPUCTATUIM3ALNH.

7. OOBSICHUTE CBS3b MEXKIYy YHCIOM IIEHTPOB KPHUCTAJUIM3AIlMU, JIUHEWHONW CKOPOCTHIO UX
pocTa ¥ BEIMYMHOM 3epHa.

8. Hapucyiite u O0OBSCHUTE CXEMYy BIHSHHUS TIEPEOXJIXKICHUS Ha YHCIO IIEHTPOB
KPUCTAJIM3ALMU U CKOPOCTh POCTa KPUCTAJLIOB.

9. llepeuncnure HakTopsl, CIOCOOCTBYIOMINE MEPEOXITAKICHUIO METAILIIOB.

10. [laiiTe OHATHE O KPUTUUECKOM PaJNYCE 3apOabIIia TBEPAOH (a3sbl.

11. laiiTe moHATHE O TOMOT€HHOM MEXaHU3ME 3apO’KICHUS TBEPIOH (a3bl.

12. JlaiiTe MOHATHE O TETEPOTCHHOM MEXaHU3ME 3apOXKACHUS TBEPAOH (ha3bl.

13. Hapucyiite 1 00bSICHUTE 30HATBHOE CTPOCHHE METAIITHYSCKOTO CITUTKA.

14. Tlepeuncnute NOCTOMHCTBA W HENOCTATKH CJIMTKA C PAa3BUTOM 30HOM CTOJIOUYATHIX
KkpuctayioB. HazoBure (haktopbl, ciocoOCTBYIONINE PA3BUTHIO 30HBI CTOJIOUYATHIX KPUCTAJIOB.

15. Ilepeuncnaure IOCTOMHCTBA M HENOCTATKU CIUTKA C Pa3BUTOM 30HOW PaBHOOCHBIX
KPHUCTAIJIOB.

3austue 2. Ilnmactuueckas nedopmanus, peKpUCTAUIM3ALUS M MEXaHUYECKHE CBOMCTB.
3agaua 3. 3agauda 4.

3amaHue: M3y4yuTh BIUSHUE XOJIOJAHOW IUIACTUUECKOW JegopManii Ha CTPYKTYpy H
CBOMCTBA METAJIJIOB.

KoHTpoabpHbBIE BOTIPOCH

1. Urto takoe ympyras nedopmaiusi METalIOB U CIIaBOB?

2. ®dusnueckrue METO bl OTpeIeNIEHuUs YIPYroi nedopMaliiiu.

3. CTpyKTypHO-4YBCTBUTEIbHBIE M HEUYYBCTBUTEIBHBIE XapaKTEPUCTHKU  YIPYTroi
nedopmanuu.

4. Yro Takoe miuactuyeckas aeopmariysi MeTaaioB U CIIIaBOB?

5. lmarpaMma HampspKeHue - eopManus IS IIACTUYHBIX U XPYIKUX METaJIOB.

6. XapaKkTepUCTUKHU MIACTUYECKON eopMaliuu sl MIACTUYHBIX M XPYIIKUX MaTepPHAIOB.

7. Kak mpoucxoaut ractudeckas neopmainusi B MOHO- U IOTUKPUCTAILIAX ?

8. Tekctypa nehopMHUpPOBAaHHBIX MAaTEPHATIOB.

9. Uto Takoe IUCIOKAIUS U INIOTHOCTD JHUCIOKAINA?
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KakoBa mI0THOCTh AUCIOKAIMI B OTOXKEHHBIX M HAKJIETIaHHBIX 00pa3nax?

10. ®usnyeckasi CynHOCTh HaKJIETIA.

11. Kak Bamsier Hakjien Ha (U3MYECKUE, XUMHUYECKHE M MEXaHWYECKUE XaAPaKTEPUCTHKH
HaKJICTIAHHOTO MaTepuana’?

12. OTapIX ¥ OJIUTOHU3ALIUSL.

13. 3MeHeHne CTPYKTYpBI, GU3NYECKUX, XUMHUUECKUX U MEXaHMYECKHX CBOMCTB METAJJIOB
U CIUIaBOB.

14. IlepBuuHas peKpuCTaIIIN3aLMs METAJIJIOB U CIUIABOB.

15. I3meHnenue Gpu3nyecKux, XUMHYECKIX M MEXaHUYECKUX CBOMCTB METAJIJIOB U CILIABOB.

16. BropruuHas pekpucTaUIM3alUsi METAJUIOB U CIUIABOB.

17. Kak BiMsieT BTOpUYHAs PEKPUCTAIM3ALMA HAa W3MEHEHUE MEXaHUYECKHUX CBOWCTB
HAaKJICTIAHHBIX MaTEPUAJIOB.

18. Kputnueckas creneHs JepopMaluu.
19. Xonoauas u ropsiuasi o0paboTka MeTaJuioB U CTutaBoB. O0IaCTH TPUMEHEHUSI.

3ansaTue 3. ®opmupoBaHUE CTPYKTYpPHI MpU KpUcCTAUTH3AUU. Da3bl B METATHYECKUX
crutaBax. [IpaBuno a3 unm 3akoH I'nu60ca. IlpaBuno orpeskos. 3agaya 5. 3anaya 6.

3ananue: npruoOpecTH HABBIKU B U3YUYE€HUH CILIABOB C MIOMOIIBIO IUAarpaMM COCTOSIHUS.

KonTtponsHbIE BOITPOCHI

1. Yto Ha3bIBaETCs METAJUIMYECKUM CIIJIABOM?

2. YUto takoe koMnoHeHTt? - (haza?

3. Kakoe cocTosiHME cIIaBa Ha3bIBA€TCS PABHOBECHBIM ?

4. YUto HazpIBaeTCsl TBEPIbIM PACTBOPOM? - XMMHUYECKUM COEIMHEHUEM? - IeTepOTreHHOU
CTPYKTYpOi?

5. Kakumu ObIBaroT TBEpAbIE PACTBOPHI?

6. UTo o3HayaeT TBEPAOE PAaCTBOPHOE YIIPOUHEHUE U B UYEM €0 MPUYUHBI?

7. JlnarpaMmel COCTOSIHUS ABYXKOMIIOHEHTHBIX CILJIABOB.

8. UTo Takoe nuarpaMma COCTOSIHUSA?

9. Kakue ToYkH Ha3bIBAIOT KPUTUYECKUMU ?

10. YUTto Takoe TepMHUUECKUI aHAJIN3, KAKOBA €r0 CBSI3b C IMArpaMMOM COCTOSIHUS CILIABOB?

11. KakoBa npakTuyeckas METOJuKa OCTPOCHUS AUArPAMM COCTOSIHHS CIIJIAaBOB?

12. Chopmynupyiite mpaBmio has.

13. YTo no3BOJSET ONPEALHATh MPABUIO OTPE3KOB?

14. MetoiMka MpUuMEHEHUS METOAa OTPE3KOB.

15. Kakue BUIbI HOHBApUAHTHBIX (Pa30BBIX peakluii BaM U3BECTHBI?

16. Kakoe mpeBpalieHre Ha3bIBACTCSI IBTEKTUYECKUM (9BTEKTOUIHBIM, MMEPUTEKTHUECKUM,
nepuTeKTouIHbIM)? [IpuBeCTH cXemMy 3TOHN peakiuH.

17. Kakue JIMHUM HA3bIBAIOTCS JIMHUAMMU JIMKBUIAYC U COJIUYC?

18. B uem oTnuyre CTpyKTypHOH AUarpaMMebl OT Gpa3zoBoii?

3ansaTue 4. Xenezo u ero cmiaBel. CIjiaBel CUCTEMBI XKelle3o — yriaepoi. duarpamma
COCTOSIHUS JKeJIe30 — IIEMEHTHUT. 3amaua 7. 3amaya 8.

3amanue: n3y4uTh (pa3oBbIe U CTPYKTYpPHBIE MPEBPAIICHUS, HAOIIOIaeMble TIPH Pa3IUIHbIX
TEMIIEpaTypax B HKEJIE30YIIIEPOIUCTHIX CIIaBaAX.

KoHTpoJibHBIE BOTTPOCHI

. HazoBute ocHoBHbIe (ha3bl B cucteme Fe —FesC.
. HazoBute rereporennsie cTpykTypsl B cucteme Fe —FesC.
. Kak BBITISIAAT 10T MUKPOCKOIIOM T€TEPOTeHHBIE CTPYKTYpHI B cucteme Fe —FesC?
. Uto Ha3bIiBaeTcs (heppuTOM (ayCTEHUTOM, IEMEHTHTOM, MEPIUTOM, JeAeOypuTOM)?
. KakoBbI X OCHOBHBIC MEXaHHYECKHE CBOMCTBA?
. HazoBuTe HOHBapuaHTHbIE TipeBpaiieHus B cucreme Fe —FesC.
. [lokaxuTe WX Ha qUarpamMMme | 3alHIIUTe UX (Pa30BbIC PEAKIUU.
. JlaiiTe onpeneneHne 4yryHoB.
. HeM OHHM OTJIMYAIOTCS [0 MEXaHWYECKUM U TEXHOJIOTMYECKUM CBOMCTBaM?

O 0 I DN W~
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10. VkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE€ IpU HOPMAJBHOM TemImepaType
JIO3BTEKTOUHOM (3a3BTEKTOUIHOM, SBTEKTOUIHOM) CTaJIH.

11. VkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE€ IIpU HOPMAJbHOM TemmepaTrype
JO3BTEKTUUYECKOTO (3BTEKTUUYECKOT0, 3a3BTEKTUUECKOT0) Uyr'yHa.

12. Kak 3aBUCAT MEXaHMYECKHE CBOMCTBA YIIEPOIMCTON CTANIM OT COJIEPKAHUS YriaepoJia B
Hen?

13. B uém 3akirodaercs OTJIMYME LIEMEHTUTA IEPBUYHOTO, BTOPUYHOTO U TPETUYHOTO?

14. Kakue cyniecTByroT BUbI Ki1accuukaiuii cranu?

15. Kak xiraccuuupyroTcsi CTajld 110 Ha3HAUYCHUIO?

3ausTue 5. Jl[uarpaMma COCTOSIHUS HKEJI€30 — YIIIepO — JETHUPYIOIINI JIEMEHT.
3ajaHue: U3y4uTh BIMSHUE JIESTUPOBAHUSI HA CTPYKTYPY CTaJIl B PAaBHOBECHOM COCTOSIHUU.
KonTponbsHbIE BOIIPOCHI
. Urto Takoe nerupyrouiue 3inemMmeHTsl? Kakue ¢a3zbl oHn 00pa3yroT B cTaisax?
. Kak BnusitoT nerupyroiue 3eMeHThl Ha ToauMophu3M xkenes3a?
. [IpuBeuTe CTPYKTYpy U CBOMCTBA JIESTUPOBAHHOTO (heppUTa U ayCTEHUTA.
. HazoBute xapOuHas a3y B IErHpOBaHHBIX CTANSIX.
. Kakue nntepmeTamiiiHbie COETMHEHUS B JISTUPOBAHHBIX CTANISIX?
. [IpuBeuTe CTPYKTYpHBIE KJIACCHI JIETUPOBAHHBIX CTAJIEN B YCIOBUSX PAaBHOBECHS
. Ha xakue rpynmnsl genstcs kapOuzpl, oOpa3yromuecs B JETHPOBAHHBIX CTANIAX?.
. Onumure, Kakue JIEMEHTHI CITOCOOCTBYIOT 00pa30BaHUI0 (PEPPUTHBIX CTaJIEH?
9. OnumuTe KaKkue MEMEHTHI CTIOCOOCTBYIOT 00pa30BaHUIO AYCTEHUTHBIX CTaICH ?
10. Kakoe BiausiHHE OKa3bIBAIOT JIETUPYIONIME AJIEMEHTHI Ha IBTEKTOMIHYIO KOHIIEHTPAIUIO
U TIpeJIeNIbHYI0 PACTBOPUMOCTD YIJIepo/ia B aycTeHuTe?
11. OnuimuTe mo/1 BIMSHUEM KaKUX JJIEMEHTOB 00Pa3yrOTCs CTaIH JIeeOypuTHOTO Kitacca?
12. [IpuBenuTe Kiaccu(PUKAIUIO JIETUPOBAHHBIX CTAJICH 10 HA3HAUYCHUIO
13. Kakue cranu Ha3bpIBalOTCA JIerupoBaHHbIMU? Llenb nerupoBanus.
14. Onumute, 4TO TAaKOE MOCTOSIHHBIC PUMECH U JIETUPYIONIUE AIIEMEHTHI B CTANISX .
15. B kakoM BUI€ HAXOASTCS JIETUPYIOIINE AIEMEHTHI B CTAISIX?

OO\ LN B~ W=

3ansatue 6. Teopus m mpakTuka TepMuYeckol 00paboTku. CocTaBlieHHE MapIIpyTHON
TEXHOJIOTUU M3TOTOBIIEHUS JaeTanu. HazHaduenue TemmepaTypbl HarpeBa M croco0a OXJaXJeHUs.
Onpenenenue MNPOJOJDKUTENIBHOCTH HarpeBa. IlpeBpamenue mnpu HarpeBe. 3amada 1.
[IpeBpamienue npu oxnaxaeHuu. 3agada 12. [IpeBpanienue npu ormycke. 3aaada 13.

KoHTpoabHbIE BOIPOCHI

1. KakoBa 1ienmp TepMudecKoit 00paboTku cTtaau?

2 B uém 3akmouaercs TO cramm W KakuMU TpeMsi OCHOBHBIMHU IapameTpamMu
Xapakrepusyercs e€ pexum?

3 HazoBurte 4eTbIipe OCHOBHBIX MpeBpalleHusl, nporekatomue mpu TO.

4. Kakue u3 HUX uMeroT AU Py3uOHHBIH, a TaKKe CABUTOBBIN Xapakrep?

5. Kak o603Hauatorcst kputnueckue Touku (muaun) npu TO cramu?

6. U3 kakux ABYX 2JIEMEHTAPHBIX IPOLIECCOB CKIIAbIBAIOTCS MpeBpaiieHus A<«>I1?

7 YTo moHMMAaeTCs MOJ HACJIEJICTBEHHBIM 3€PHOM ayCTEHUTA; KAKUM OHO OBIBAET U OT YEero
3aBUCUT?

8. OOBACHUTE CMBICT MOHATUIN HaYaIbHOE U ICHCTBUTEILHOE 3€PHO ayCTEHUTA.

9. HazoBuTe npoaykThl 1U(PYy3MOHHOTO NPEeBpalleHHs ayCTeHUTA.

10. Kakue npumepHble 3HaUEHUS! TBEPIOCTH UMEIOT EPIUT, COPOUT U TPOCTUT cTanu 45 u
4yeMm 00ycCIIOBIIeHa 3Ta pa3HuIa?

11. Kakoii mapamerp TO cnemyer u3MeHSTh, YTOOBI MMOJIy4aTh B CTalld pa3HbIe BHJIbI
¢beppuro-iementuTHeIX cmeceit (I1,C,T)?

12. Yo Takoe KpUTUYECKAs] CKOPOCTh 3aKaIKU?

13. Kpatko oxapaktepu3yiTe aTOMHBII MEXaHU3M MapTEHCUTHOTO MPEBPAILICHHUSL.

14. Yro npencrasnser cob6oit MapTeHCHT?

15. OxapakTepu3yiTe KpUCTAUINYECKYIO PEIIETKY MAPTEHCUTA.
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16. HazoBUTE OCHOBHBIE MEXaHUYECKHE CBOMCTBA MApPTEHCUTA.
17. Ilouemy Bcerja npu 3akajke CTaTH HAa MApTEHCUT CUJIbHO MOBBIIIAETCS TBEPAOCTb U
IIPOYHOCTH?

3ansTue 7. Tepmuyeckas o6paboTka nerasneit mamuH. 3agaqa 15

3amanue: HAa3HAYUTH TEMIIEPaTypbl HarpeBa W CHOcO0 OXJaXKIEHHUs, M300pa3uTh CXEMBI
PEKUMOB

KonTponbsHbIE BOIIPOCHI

1. Yro Ha3bIBaeTCA 3aKaJKOU cTaym?

2. Kakast ckopoCTh Ha3bIBa€TCSI KpUTHUECKON CKOPOCTHIO 3aKaaKu?

3. Kakyro cTpyKTypy BMeeT JOIBTEKTOUIHAS CTAIb TOCIE 3aKAITKU TPU Vox>V «p?

4. Kak omnpenenuTh TEMIIEpaTypy 3aKajlKd JOIBTCKTOWIHOW, OSBTEKTOMTHOH U
3a9BTEKTOUHOMN cTasien?

5. Kak Bnusier Ha TBEpAOCTh 3aKAJICHHOW CTall, YBEJIMYECHHE KOJIMYECTBA YIiepojaa B
cranu?

6. Kakoe cTpoeHrne nMeeT MapTEHCUT 110 MUKPOCKOTIOM?

7. Cranbp Y12, temnepatypa HarpeBa Aci+ (30...50)°C. Kakas chopmupyercs cTpykTypa
IIpH 3aKajke?

8. UTo Takoe MapTEeHCUT?

9. Kakue cranu TpeOyrOT MOJIHOM, HEMOJIHOM 3aKaJIKH ?

10. Cranb 50, Temnepatypa HarpeBa Aci— Acs, Voxn >Vip Kakas popmupyercs ctpykrypa?

11. Kakyro cTpykTypy umeer craib Y12 mociae HEemoJIHOM 3aKanku Mpu Vx> Vip. Kakas

dbopmupyetcst cTpykTypa?
12. B xakoli cpee 0XJIaxaaroTCsl YIIEepOAUCThIE U JISTUPOBAHHBIE CTAaIN HA MAPTEHCUT?
13. Yto Ha3pIBaeTCsI COPOUTOM, TPOOCTUTOM?
14. Yto Ha3piBaeTcst GeppruTOM, AyCTEHUTOM, IIEMEHTUTOM, MAPTEHCUTOM?
15. KakoB MeXaHHM3M 3BTEKTOUIHOT'O, MAPTEHCUTHOTO MPEBPAIIECHUI?
16. Yem OTAMYAIOTCS CTPYKTYPHI MEPIUTA, COPOUTA U TpoocTUTa?
17. HazoBuTe 0COOEHHOCTH MapTEHCUTHOTO TIPEBPAIIICHHS ?
18. KakoBa npupoaa BEICOKOM TBEpIOCTH MapTeHCUTa?
19. 3aBucHUT 11 TBEPIOCTh MAPTEHCUTA OT CKOPOCTU OXJIAXKICHUS?
20. ITouemy B 3aKajJ€HHON CTAJIM MPUCYTCTBYET ayCTEHUT OCTATOYHBII?
21. JIns gero mpoBoauTCs 00paboTKa X0JI0I0M 3aKaJICHHOW CTau?

3ansitue 8. Be1Oop Mapok CTayiei U CIIaBOB IS U3TOTOBJICHUSI HHCTpYMEeHTa. 3amaya 18.

3aJaHue: ONpPENENINTh, K KaKOM IpyIIe HMHCTPYMEHTAJIbHBIX MATEPHUAJIOB IO YCIOBUAM
SKCIUTyaTalli U OOJIACTH NPUMEHEHHs JJOJDKEH OTHOCUThCS MaTepual 3aJaHHOTO WHCTPYMEHTA.
BbIOpaTh HHCTPYMEHTAIbHBII MaTeprai B COOTBETCTBUH C TPEOOBAHHUSMHU.

KoHTpobHbIE BOIIPOCHI

1. Ha3oBuTE€ OCHOBHBIE MEXAHHYECKHE CBONCTBA MHCTPYMEHTAJIBHBIX JIETMPOBAHHBIX
cTajen.

2. Kakue TUIbl HHCTPYMEHTAJIbHBIX CTATEH BaM M3BECTHBI?

3. IlpuBeaute mpumepsl cTaTell Ul PEKYIIero MHCTPYMEHTa, paboTaloIlero B JIETKUX U
HOPMAaJIbHBIX YCIIOBHSX.

4. IlpuBenuTe mpuUMepsl cTanel A MHCTPyMEHTa, paboTaromero B )KECTKUX YCIOBUSX, C
BBICOKMMH CKOPOCTSIMH PE3aHUSI.

5. B uéM 0COOEHHOCTH CTPYKTYPBI OBICTPOPEXKYIIUX cTanei ?

6. HazoBure tunosoit pexum TO ObicTpopexymux ctaneil. B uém ero ocobennoctu? Kak
U3MEHSIETCA CTPYKTypa Ha pa3HbIX Tanax TO?

7. llpuBenure mnpuMEpbl cTajdedl Uil W3MEPUTEIBHOTO MHCTpyMeHTa. Omnuiure
0COOEHHOCTH UX TEPMUYECKOH 00pabOTKH.

8. Kakue cranu npuMeHsIOT Ui HHCTPYMEHTOB XOJIOTHOW 00pabOTKU AaBiIeHUEM ?

9. Kakue cranu npuMEeHSIOT [l HHCTPYMEHTa ropsyeil 00paboTku JaBieHueM?
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10. Kakumu cBoiicTBaMH JOJDKHBI 007anaTh IITAMIOBBIE CTalId JUISL  TOPSYErO
nedopmupoBanus?

11. B uém 0cOOEHHOCTH XMMHYECKOTO COCTaBa ITHX CTaJeH MO CPaBHEHHUIO C IPYTrUMH
UHCTPYMEHTAJIBHBIMU CTAISIMU?

12. Haznaubte pexxum TO cranu SXHM a1 MOJIOTOBBIX KOBOUHBIX IITAMIIOB.

Kpurepnu u mkana oeHMBaHMS IO OLIEHOYHOMY CPEACTBY —
NpaKmuyeckue 3aHamusl

[IIxayia oneHnBaHUA
(nHTEpBa 6ALIOB)
oTJIN4HO (5) CryneHT r1y0OKO W B TMOJHOM OOBEME BIAEET MPOrPAMMHBIM
MarepuanoM. I paMOTHO, HCUYEPNBIBAIOLIE U JIOTUYHO €r0 U3J1araer B
yCTHOM  uiau  nucbMeHHOW — ¢opme. Ilpm  sToM  3Haer
PEKOMEHJIOBAaHHYIO JIUTEPATypy, MPOSBISET TBOPUYECKHM MOAXOI B
OTBETaX Ha BOINPOCHl U TMPABUIBHO OOOCHOBBIBAET IPUHATHIE
pelIeHHs, XOpOLIO BIAJAEeT YMEHUSMHU W HaBbIKAaMU IpU
BBINIOJIHEHUH NTPAKTUYECKHX 3a]1au.
xopo1o (4) CryzneHT 3HaeT NpOrpaMMHBIM MaTepuan, T'paMOTHO U 1O CYTH
u3llaraeT ero B YCTHOM WM MNHCbMEHHON ¢opme, Jomyckas
HE3HAYUTENIbHBIE HETOYHOCTH B  YTBEPXKICHHUSX, TPAKTOBKaX,
OTIPEJICNIEHUSAX M KATErOpusX WJIM HE3HAUYUTEIbHOE KOJIMYECTBO
omn6ok. IIpu aToM BiazieeT HEOOXOUMBIMU YMEHUSMU U HaBbIKaMU
IIPH BBITIOJIHEHUU MPAKTUYECKUX 3aJ1a4.
YAOBIETBOPUTENBHO | CTYAEHT 3HAET TOJBKO OCHOBHOM MPOTPaMMHBIN MaTEpHall,

(3) JIOITyCKaeT HETOYHOCTHU, HEJJOCTATOUYHO YETKHE (POPMYITUPOBKH,
HEIOCIIEA0BATEIbHOCTD B OTBETAX, U3JIara€MbIX B YCTHOM WIIN
nucbMeHHOM (opme. [Ipu 3TOM HEOCTATOYHO BIIAAEET YMEHUAMHU U
HaBBIKaMU IIPY BBINOJIHCHUH TPAKTUYECKUX 3a1ad. Jlomyckaer 1o
30% ommOOK B M3J1araeMbIX OTBETaX.

HEYIOBJIETBOPUTENBHO | CTyIeHT He 3HAET 3HAYMTEIBHOM YacCTH IPOTPAaMMHOIO MaTepHuaa.

(2) ITpu 3TOM AONycKaeT NpUHIMIKAIbBHBIE OIIMOKU B JOKA3aTeIbCTBAX,
B TPAaKTOBKE NOHATUN U KAaTErOpUH, NPOSBISIET HU3KYI KYJIbTYPY
3HAHWM, HE BIAJECET OCHOBHBIMM YMEHUSMU U HAaBBIKAMHU IIPU
BBINIOJIHEHUM IPAKTHYECKUX 3a1ad. CTyoeHT OTKa3bIBaeTCsl OT
OTBETOB Ha JIONOJHUTEIILHBIE BOITPOCHI

Kpurepuii onenuBanus

OueHOYHBIE CPeCTBA VIS IPOMEKYTOUHOM aTTecTaluM (3a4eT)

CtpoeHue uaeanbHbIX KPUCTAJIIOB.
[TepeuyrcIuTh OCHOBHBIE CBOHCTBA METAJIIOB.
OxapakTepu30BaTh MOHATHE METAIIMYECKOU XUMUUECKON CBSI3H.
HazBarp oTiiure KpUCTAIUTMYECKOro M aMOP(HOTO COCTOSHUS BEIESCTBA.
Ha3Barh Tpu OCHOBHBIX THIA KPUCTAUIMYECKUX PEUIETOK MeTalla, ¥ OIUCaTh
pacIoyIOKEHUsI aTOMOB B HUX.

6. Jlate ompenenenue KoopauHAIMOHHOTO wucna, Hatu ero mns OLK wu (umm) 'K
pELIETOK.

7. Uem xapakTepu3yeTcss W Kak BBIYHCISETCS IUIOTHOCTh YIAaKOBKM aTOMOB B
KPUCTAJUTMYECKOU perieTke?

8. Uto coboii mpeacTaBIseT M KaK MPOSBISETCS aHU30TPOIHUS KPUCTAIITMUYECKUX TeI?

9. CtpoeHnue peanbHBIX KPUCTAILIOB.

10. Kak reomerpuuecku kinaccupuuupyrorcs aedeKkTsl KpPHUCTaUIMYECKOTO CTPOCHUS?
[TpuBecTu mpumeps! 1e(heKTOB KaKI0TO Kiacca.

11. Jlate ompenenieHre BaKaHCUU U MEKY3€IIbHOTO aToMa.

aokrwnPE
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12. Ha3BaTb BO3MOXHbBIE MEXaHH3Mbl OOpa30BAaHUS TOUYEYHBIX HE(PEKTOB B HACAITBHBIX
KpHUCTaJIaX ¥ OMUCATh UX MOBEJACHHUE U POJIb B TU(PPY3MOHHBIX MPOIeccax.

13. Jlatb oO1ee onpeneneHue TUCIOKAIUH.

14. OmnmcaTh KpaeByro JUCIOKALNIO U TEOMETPHUIO € 00pa3oBaHusl.

15. OmnucaTh BUHTOBYIO TMCIIOKAIMIO M MEXaHU3M €€ 00pa3oBaHusl.

16. Yro Takoe BekTop broprepca?

17. Kak omnpenensieTcst S3Heprus JUciIoKanuu?

18. Kak ompenensieTcst INIOTHOCTh AUCIOKAIUN?

19. Kak BnuseT IIIOTHOCTh AUCIOKAIMI HA IPOYHOCTH KPUCTAIIIOB?

20. Onwucartp CTpOCHHE MAJIOYTJIOBBIX TPAHHUI] HAKIIOHA.

21. Onwucarh CTPOCHUE BHICOKOYTIIOBBIX (MEXK3EPEHHBIX) TPAHHII.

22. Kak B3aUMOJEHCTBYIOT MEXAY COOOW M ApYyr ¢ APYroM JUHEHHBIC (IUCIOKALWU) H
MOBEPXHOCTHBIE (TPAHUIIBI) NEPEKTHI?

23. Makpo- ¥ MUKPOCTPYKTYPHBIH aHAJIN3 METAJJIOB.

24. UTo Ha3BIBACTCS, MEKPOCTPYKTYPOii?

25. Kakne 0CHOBHBIE 30HBI KPHCTAJLTU3AI[H UMEET CIIUTOK?

26. Ilo xakoil mpu4MHE B CIUTKE 0Opa3yercs ycaJo4yHas paKOBHHA W T OOBIYHO OHA
pacnoyiaraercs?

27. Yro HazpIBaeTCs, IMKBAIIMEH, M KAaKUe BU/IbI JIMKBAIIUHU CYIIECTBYIOT?

28. UTo BBEIABJISET OTIEUATOK 10 MeTo Ty baymana?

29. B 4yem mnpuuMHaA TOSBICHUS BOJOKHHCTOTO CTPOCHHS TIpH Topsdel oOpaboTke
JaBJIeHUEM?

30. OOBsACHUTD, KaK JOJDKHBI PACIONAraThCsl BOJIOKHA B TOTOBOM H3/ICIIHU U ITOYEMY.

31. YTO MOKHO BBISBHTH IT0 BHIY U3JIOMOB CTAJH M UyTryHa?

32. UTto Ha3bIBaeTCS, MUKPOCTPYKTYPOiA?

33. Onucath NPUHITUIT BUAUMOCTH TI0]T METAJUIOTrPaPUIECKUM MUKPOCKOTIOM.

34. HazBaTh omepanuu moaroToBKM MUKpOILIH(da U UX MOPSIOK.

35. C xakoi menblo MPOBOJIUTCS TPABIICHHE MHKPONUIM(OB, YTO MOYKHO HAONIOAATHh 10 H
MocJie TpaBJIeHUs?

36. Urto moHMMaETCs TOJ1 pa3periaronieil CiocoOHOCTHI0 MUKPOCKOTIA.

37. Kak onpenensieTcsi yBeIMU€HUE MUKPOCKoMa?

38. HasBath cxojcTBa U OTIAMYMS ITpoliecca MITU(GOBAHUS U TOJIUPOBAHUS MUKPOILITU(OB.

39. da3zoBbIC IEPEXOIBI.

40. Yrto Ha3pIBaeTCs, MEPBUYHOM, @ UYTO BTOPUYHOUN KPUCTAILTU3AINCH?

41. B yem 3aKiro4aeTcsi TepMOJUHAMUYECKUN CTUMYII Mpoliecca KpUCTAIUTH3aIUH’

42. Ha3Batb 3yieMEHTapHbIE CTaJUH MEXaHU3Ma KPUCTAJUTH3AIUH.

43. KakuM mapamMeTpoM ONMUCHIBAeTCA KaXKIasi CTaus KpUcTain3anun?

44, KakuMu JTOJDKHBI OBITH MapaMeTpbl KPUCTAILTU3ALUY IS MTOJIy4EHUs KPYITHO3EPHUCTON
1 MEJKO3EPHUCTOU CTPYKTYpHI cIijiaBa’?

45. Yto Takoe KPUTUYECKUI pa3Mep 3apobliia KpUcTalin3anun?

46. Kak BiuMseT cTeneHb MEPeoXJaXIACHUS CIUIaBa HA pa3Mep 3epHa U HA MEXaHHUYECKUe
cBolicTBa?

47. Yto Takoe roMOTeHHas ¥ reTeporeHHast KpUCTaIU3aIus?

48. Kak BIUSIOT pacCTBOPHMbIE U HEPACTBOPUMBIE IPUMECH Ha NMPOLIECC KPUCTATUIU3ALIUU?

49. KakoB nmpeuMyIiecTBEHHbI MEXaHU3M KPUCTAJUIU3ALUHU PealIbHBIX CILIaBOB?

50. Yro HazpiBaeTcs, MoauULITpOBaHHEM ?

51. Kak u ¢ kaKkoi 1eJIbI0 IPOBOJUTCS MOIU(PHUIIMPOBAHHUE CILIaBOB?

52. Yro Takoe mnomumoppusM? IlpuBectm mpumep — MeTaiia,  00JIQAAOLIETO
MOJIUMOPHHU3MOM.

53. Teopus CIUIaBOB.

54. Yro HazpIBaeTCs, METANTHYECKUM CIIJIAaBOM?

55. Uto Takoe koMmmoHeHT? - (aza?

56. Kakoe cocTosiHME CIUIaBa Ha3bIBAETCsl pABHOBECHBIM9
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S7.

UTto Ha3pIBaeTCs, TBEPABIM PAacTBOPOM? - XUMHUUYECKUM COEIMHEHUEM? - FE€TEPOreHHOM

CTPYKTYpOi1?

58. Kakumu ObIBaIOT TBEp/IbIE PACTBOPHI?

59. Yro 03HauaeT TBEPIOPACTBOPHOE YIIPOUYHEHHUE U B YEM €I0 MPUUHHBI?

60. JlmarpaMMbl COCTOSIHUS IBYXKOMIIOHEHTHBIX CILJIABOB.

61. Yro Takoe quarpaMma COCTOSHUS?

62. Kakue TOYKM Ha3bIBAIOT KPUTHUIECKUMU?

63. Yro Takoe TEpPMUYECKUN aHATN3, KAKOBA €r0 CBSI3b C AUArpaMMOM COCTOSHHS CILIIaBOB?

64. KakoBa nmpakTudeckasi METOAMKA MOCTPOCHHS JHArPaMM COCTOSHUS CIIIIaBOB?

65. Chopmynupyiite mpaBuiio das.

66. UTo mo3BOJIIET ONPEACIATH MPABHIIO OTPE3KOB?

67. Meroauka MpUMEHEHHSI METOIa OTPE3KOB.

68. M300pa3uTh nmarpaMMy COCTOSIHHSI CIUIaBa C HEOTPAHMYEHHOH pacTBOPUMOCTBIO
KOMIIOHEHTOB.

69. Kakwne BuIbI HOHBapHAHTHBIX ()a30BBIX PEAKIIUI BaM W3BECTHBI?

70. Kakoe mpeBpaieHie Ha3bIBACTCS SBTEKTUYECKUM (IBTEKTOHMIHBIM, MMEPUTEKTHUECKUM,
neputrekTouHbIM)? TIpuBecTu cxemy 3TOH peakiuu.

71. Kakue NTMHUYM HAa3BIBAIOTCS JIMHUSAMH JIMKBUYC M COJUIYC?

72. B 4em oTnuune CTPYKTYpPHOU AMarpamMmsl OoT (pa3oBoii?

73. Ynpyras u miactudeckas aedopmMarusi.

74. Kaxkas negopmarusi Ha3bIBaeTcs yIpyroi U KakoB €€ aTOMHBIA MEXaHU3M?

75. Uto Takoe miuactuyeckas nedopmarus?

76. KakoBa poJib IUCIIOKAIMI B peai3alii MeXaHu3Ma IIaCTHIeCKOTO CIIBUTA?

77. Ha3zoBuTte aToMHbIE (IUCIOKAIIMOHHBIE) MEXaHU3MBI IJIACTHYECKOH AedopMalnu.

78. Kak n3MeHseTcs CTpyKTypa CIUIaBa IpH IutacTHueckoi aedopmarm?

79. Kak u3MeHsI0TCs CBOMCTBa (MEXaHUYECKHE) CIUIaBa MPH IIACTUUYECKON Aedopmaruu?

80. Uro Takoe TeKCTypa U KaKOBBI CBOMCTBA TEKCTYPUPOBAHHOTO CIlJIaBa?

81. Uto Takoe peKpHCTAILIU3AIHNS?

82. B KakoM HCXOJIHOM COCTOSIHUU JIOJDKEH HaXOAWUTBCSI METaJl, YTOObI MCIBITHIBATH MPU
HarpeBe peKpUCTAIIM3AlMOHHbIE TPEBPAILEHUS?

83. Uto Takoe mopor pekpucTayuIM3aumn’?

84. Kakue craguu NpoXoJuT METAUI B IPOLIECCEe PEKPUCTAIIM3ALUN?

85. Uro Takoe Bo3Bpar (OTIBIX)?

86. Uro Takoe kpuTHUECKas cTeneHb Aedopmanun? B kakux npenenax oHa HaXOAUTCS?

87. Kak Benér ce0s npu HarpeBe CTPYKTypa MeTajuia, Ae(OpPMUPOBAHHOIO C KPUTUYECKOMN
CTENEHBIO?

88. Uem oTim4arOTCs XOJI0AHAS U Topsyas aehopmarin’?

89. Kak wu3MeHsIOTCA CcBOicTBa (MeXaHW4Yeckue) nehOPMHUPOBAHHOIO MeETallla TIpH
Harpee?

90. Mexanuueckue CBOMCTBA cIIaBOB. Pa3pyiienue.

91. Ha3oBHUTe OCHOBHbIC MEXaHUYECKUE CBOWCTBA METAJINUYECKUX CIJIABOB.

92. Kak o0o3HayaroTcs M B KaKUX €AWHUIAX H3MEPSIOTCS OCHOBHBIE MEXaHUYECKue
cBolicTBa?

93. Maiite onpeneneHre TBEPIOCTH MaTepUana.

94. Maiite onpeneneHre MUKPOTBEPIOCTH MaTepuaa.

95. KakuMu MeToaMu OCYIIECTBISIETC U3MEpEHUE TBEPIOCTHU?

96. Ha3zosute nmpuOOphI ISl U3MEPEHUS TBEPJOCTH.

97. KakumMu enuHMIaMud o0003HavaeTcst TBEPJIOCTh, M3MEPEHHas Ha  Pa3IM4YHOM
000pyZI0BaHUH, U KaKOBa UX 001I1ast pa3MEPHOCTh?

98. Kak roroBsitcst 00pa3ibl At U3MEpEeHHs TBEPAOCTH?

99. Yem orimyarotcs 00pasiibl, MOATOTOBICHHBIE I U3MEPEHUs TBEPAOCTU?

100.Kakum crioco6oM creayer u3MepsTh TBEPIOCTh 3aKaNEHHON cTanu?
101.M3 kakux 3JI€MEHTapHBIX MPOIECCOB COCTOUT MPOLIECC PA3PYLICHUs MPH TIACTHYECKON
nedopmanuu Metaa (Ipy BHEITHEM Harpy>KeHuu)?
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102.Kakumu OBIBAIOT THIIBI pa3pyLIeHUs ?

103.Ha3oBuTe OCHOBHOW CTPYKTYPHO-IHEPTrEeTHUECKUI MapamMeTp, OTIMYAIOMIMN XPYIKOe
paspyieHe OT BSI3KOTO.

104.OnummTe qUCIOKAIMOHHBIA MEXaHU3M 3apOKICHHS TPEIIHHEIL.

105.B kakoMm MeTaisie NpU OJUHAKOBOHM IUIOTHOCTH IUCIOKAIlMM OBICTpEee HaCTyMaeT
paspyleHue - B MeJIKO- WK K KPYITHO3EPHUCTOM U TIOYeMy?

106.2Kene30yriepoiucThie CIIIaBhl.

107.HazoBute ocHOBHBIC (ha3bl B cucteme Fe -FesC.

108.HazoBure rereporennslie cTpykrypsl B cucteme Fe -FesC.

109.Kak BBITJISIIAT TIOJT MUKPOCKOIIOM I€TEPOTCHHBIE CTPYKTYpHI B cucteme Fe -Fe3C?

110.Yto0 Ha3biBaeTcs, heppuTOM (2yCTEHUTOM, IEMEHTUTOM, TIEPIIUTOM, JIEACOYPUTOM)?

111.KakoBbl UX OCHOBHBIE MEXaHUUECKHE CBONCTBA?

112.Ha3oBuTe HOHBapuaHTHBIE MpeBpameHus B cucreme Fe -FesC.

113.TTokaxuTe UX HA qUArpaMMe H 3aIHIITUTe UX (a30BbIC PEAKITUH.

114.]1aiiTe onpeiesieHUE YYTyHOB.

115.Yem oHM OTAMYAIOTCS TIO MEXAaHUYECKUM M TEXHOJIOTUYECKUM CBOWCTBaM?

116.YkaxxuTe paBHOBECHOE CTPYKTYpHOE COCTOSIHUE TP HOPMAIBHOW TeMIIepaTrype
JOPBTEKTOUIHOM (3a9BTEKTOUIHOM, SBTEKTOUTHOMN) CTAJIH.

117.VkaxuTe paBHOBECHOE CTPYKTYpPHOE COCTOSIHHME IIpd HOPMAJbHON TemIepaType
TOIBTEKTHYECKOTO (IBTEKTHYECKOTO, 3a39BTEKTUIECKOTO) UyT'yHA.

118.Kak 3aBHCAT MEXaHHUYECKHE CBOMCTBA YIIIEPOJUCTOMN CTAIM OT COACPKAHMS YriiepoJia B
HE?

119.B uém 3aKkirodaeTcs OTIMYME IIEMEHTHTA TIEPBUYHOTO, BTOPUIHOTO U TPETHYHOTO?

120.Kakue cymecTBYIOT BBl KIIACCH(HUKAINN CTATTN?

121.Kax x1accupuImUpyroTCs: CTalH 110 Ha3HAYCHHIO?

122 . Kaxkumu CBOMCTBaMH (MEXaHUYECKHMH ) o0nagaroT KOHCTPYKITHOHHBIE
(MHCTpYMEHTaNbHbIE) YTIEPOIUCTHIE CTATU U JUISl KAKUX U3AETIUIl OHU IpUMEHSI0TCA?

123.Kak MapkupyroTCs KOHCTPYKIIMOHHBIE YTIIEPOJAUCTHIC CTAIH OOBIKHOBEHHOTO KayecTBa
(xauecTBEeHHBIC)?

124.HazoBuTe MapKd WHCTPYMEHTAIBHBIX YIJIEPOJMCTBIX CTajiel, Y4TO 3Ta MapKHPOBKa
o0o3Hayaer?

125.Ha3naubTe MapKy cTagd Juisi W3rOTOBJICHHsI (0OOCHYHTE CBOMl BBIOOpP): KoOpITyca
ABTOMOOWJIST; KPETIEKHBIX M3ISINK (BUHT, Taiika, 1maiida), MoJIoTKa.

126.1Touemy cepy u pocdop B cTamu Ha3bIBAIOT "BpeIHBIMU'" MPUMECIMU?

127.Kakue uyyryHbl Ha3bIBaOTCS OCITBLIMU?

128.Ha3oBuTe OCHOBHBIE MEXaHMYECKHE CBOWCTBA O€IbIX YYryHOB (KaueCTBEHHBIN
YPOBEHB) M 00J1aCTh UX TPUMEHCHHSI.

129.Kaxkoii poriecc Ha3pIBaeTcs rpaduru3anueii?

130.KakoBa ¢opma rpaduToBbIX BbIOUEHUH B CEPOM, KOBKOM U BBICOKOIIPOYHOM YYyTr'yHE?

131.Kakoii TUI 4yryHa MOJIy4atoT TEPMUIECKOM rpaduTH3anueii (TomneHuem)?

132.0nummuTe pesxuM TEPMUUYECKOM rpadUTH3AIMH.

133.Kakast MeTayuinyeckasi OCHOBa MOKET OBITh Y UyT'YHOB, cojiepKaiux rpadur?

134.Kak MapKupyrTCs IPOMBIIIICHHBIE YYT'YHBI?

135.Y10 03HayaeT Mapka NPOMBIIIJICHHOTO YyryHa?

136.Tepmuueckas oopadoTka (TO) cranu

137.KakoBa 1eip TepMudeckoit 0opaboTku cranm?

138.B uém 3akmrouaercss TO cranm U KakUMH TpeMs OCHOBHBIMH TapaMeTpamu
XapaKTepu3yeTcs e€ pexum?

139.Ha3oBuTe ueTslpe OCHOBHBIX IIpeBpaleHus, nporekatomiue mpu TO.

140.Kakue 13 HUX uMeroT AU y3HOHHBIH, a TaKKe CABUIOBBII XapakTep?

141.Kak o6o3Hauatorcs KpuTuieckue Touku (quaun) npu TO cramu?

142 V13 xakux ABYX 3JIEMEHTAPHBIX MPOLIECCOB CKIIAABIBAIOTCS NpeBparienus A—I1?

143.Yt0 moHUMaeTCs MOJ HACIEICTBEHHBIM 3€PHOM ayCTE€HHMTa; KakKUM OHO OBIBaE€T U OT
YEro 3aBUCUT?
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144.006bscHUTE CMBICT TIOHATUN HadaIbHOE U ICHCTBUTEILHOE 3€PHO AyCTCHUTA.

145.HazoBute npoaykThl UG PY3MOHHOTO MPEBPALICHUS ayCTEHUTA.

146.Kakue npuMepHble 3HaUe€HUS TBEPAOCTH UMEIOT MEPIUT, COPOUT M TPOCTUT CTaiH 45 U

4eMm 00yCIIOBIIeHA 3Ta pa3Huna?

147 Kaxoit mapamerp TO crnemyer uU3MeEHATb, YTOOBI IMOJy4aTb B CTAJM Pa3HbIC BHJIBI

¢beppuro-uemenTuTHBIX cMeceit (I1CT)?
148.YT0 Takoe KpUTHUECKasi CKOPOCTh 3aKaIKHU?

149.KpaTko oxapakTepu3ylnTe aTOMHBIN MEXaHU3M MapTEHCUTHOTO MPEBPAILICHHS.

150.Yrto mpencrapisier coO0i MapTeHCHT?
151.0xapakrepu3yiiTe KpUCTAIUIMUECKYIO PEIIETKY MapTEHCUTA.
152.Ha30BHUTE OCHOBHBIC MEXaHUYCCKUE CBOMCTBA MAPTCHCHUTA.

KpI/ITepI/II/I 1 KaJa OOCHHUBAHUS IO OLICHOYHOMY CPCACTBY — 3a4em

XapaKTepI/ICTI/IKa SHAHWS ITPEAMETA 1 OTBECTOB

3a4deTsl

CryneHT 1iyOOKO W B IOJHOM O0O0BbEME BIIAJIEET MPOTrPaMMHBIM
MarepuaioM. ['paMOTHO, HcCUepHBIBaKOUIE M JIOTHYHO €ro H3JIaracT B
YCTHOH Miu mucbMeHHOW ¢opme. IIpu 3ToM 3HaeT pEeKOMEHJI0BaHHYIO
JUTEpPaTypy, MPOSBISIET TBOPYECKUH MOJAXOJ B OTBETaX Ha BOIPOCHI U
MpaBMWJIbHO OOOCHOBBIBAET TIPUHATHIE pEIICHHS, XOPOILIO BIIAJEeT
YMEHHSIMHU ¥ HaBBIKAMU MTPH BBITIOJHEHUH NMPAKTUYECKUX 3a/1a4.

3a4CT

CryneHT 3HaeT MpOorpaMMHBIN MaTepHall, TPAMOTHO WM IO CYTH H3Jaraer
€ro B YCTHOW WM NHUCBMEHHOW Qopme, IOmyckas He3HauuTeIbHbIE
HETOYHOCTH B YTBEPXKICHUAX, TPAKTOBKAX, ONPEICIICHUSIX M KaTEropusax
WIA HE3HaYuTeJIbHOE KoJmdecTBO omubok. Ilpm »3TomM  Biageer
HEOOXOAUMBIMU YMEHHUSIMHM M HaBbIKAMM IIPHU BBINOJIHEHUHN MPAKTHYECKUX
3a/1a4.

3a4cT

CTyneHT 3HaeT TOJbKO OCHOBHOW NPOTrpaMMHBIM MaTepuan, AOMYCKaeT
HETOYHOCTH, HEIOCTATOYHO YETKHE bOopMYITHPOBKH,
HETIOCJIEI0BATEIbHOCTh B OTBETAX, M3J1araéMbIX B YCTHOW WJIM MUChMEHHOM
dopme. Tlpu 3TOM HENOCTATOYHO BIJIAJICET YMECHHMSIMHU M HAaBBIKAMHU TIPHU
BBITIOJTHEHUHM TIpakTHyeckux 3amad. Jlomyckaer mo 30% ommbok B
H3JIaraeMbIX OTBETaX.

3a4€T

CryneHT He 3HAeT 3HAYUTENIBHOM YacTH MpOrpaMMHOTO Mmarepuana. Ilpu
3TOM JIOMYCKaeT NpPUHLUIHUAIbHBIE OIIMOKM B JOKa3aTelbCTBaX, B
TPaKTOBKE MOHATUN M KaTErOpUM, MPOSIBISIET HU3KYIO KYJIbTYpy 3HAHHM,
HE BJaJEeT OCHOBHBIMH YMEHHUSIMH UM HAaBbIKAMU MPHU BBINOJHEHUH
npakTHdyeckux  3agady. CTymeHT OTKa3blBaeTcss OT OTBETOB  Ha
JIOTIOTHUTEJIbHBIE BOIPOCHIL.

HC3a4CT
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