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PABOYASI IPOTPAMMA YUYEBHOM JUCHMITJIMHBI
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ITo nanpasnenuto noarotosku 15.03.05 KoHcTpyKTOpCKO-TEXHOIOTHUECKOE obecrie-
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[poduns moAroToBKH «TeXHOIOrus MalTHHOCTPOSHHU S
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Jlucr cornacoranus PITY /]

PaGoyas mporpamma yueGHOH aucuuiuinHel «MarepuaioBenenue» s GakalaBpoB 10
HarpasjieHuo  moAarotoBku  15.03.05  «KoHcTpyKTOpCcKO-TeXHOJIOTHYECKOEe — obecrieyeHue
MAaIIMHOCTPOUTENBHBIX IPOU3BOACTB» — 29 ¢,

Pabouas nporpamma yueOHOH AHCIMIUIMHEI «MaTepHaoBeIEHHE» COCTABIEHA C YYETOM
®enepanbHOrO rocyapcTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa BBICHIErO 00pa3oBaHus 110
HarnpasjieH|io 1oarorosku 15.03.05 «KoncTpykTopcko-TexHosiornueckoe obecreyeHne MaiuHo-
CTPOMTENIbHBIX MPOU3BOJACTBY, YTBEPNKIECHHOrO npukazom MuHHcTepcTBa 00pa3oBaHMUs U HayKH
Poccuiickoit @enepannn ot «17» asrycra 2020 roma Ne 1044,

COCTABUTEIIb:
K.T.H., JIOUEHT, IOLUEHT Kadenpol marepuanosenenus Jlybacos B.M.

Pabouas nmporpamma JMCIMIUIHHEI yTBepKAeHa Ha 3aceJaHuH Kae/lpbl MaTepHaIOBeIeHHS]

«TF 24 20,73 r., nporoxon Ne o

N
!
3asenyromias Kaeapoi MarepuaJioBeIeHHS N Psbuuena JLLA.
[lepeyTBepxkaeHa: « _ » 20 I., IpOTOKOJ Ne
CornacoBana:
JIMpekTop HHCTHTYTa TEXHOJIOTHIH ‘/L (OM(
i ~
U MHKEHEPHOH MEeXaHUKH Morunsnas E.IT.
PexomennoBana Ha 3acelaHMH y4eOHO-METOMYCCKOH KOMHUCCHH MHCTHTYTA MHIKEHEPHOI
MeXaHHKH «7 5 » oy 2023 rona, mpoToKos Ne S .
[Ipencenarens yueOHO-MeTOAMYECKOH KOMHCCHH
MHCTHTYTa TEXHOJIOTHH ¥ MHKEHEPHOH MEXaHUKH W" Acynuk C.H.

© ybacor B. M., 2023 ron
© OI'BOY BO «JIT'Y um. B. JIAJI5», 2023 ron



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 |

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

Jucuunnmaa

«MaTepI/IaJ'IOBe,ZIGHI/IC»

ABIIACTCA

00s3aTeJIbHONM  4YaCThIO

HpO(l)GCCI/IOHaJIBHOFO MUKJIa JUCHOUIUIMH ITOATOTOBKH CTYACHTOB IIO HAIIPABJICHUIO

ITOATOTOBKHA

15.03.05

MAaIIMHOCTPOUTEIHHBIX IIPOU3BOJICTB.
OcHoBbIBaeTcs Ha 0Oa3e mucuuiumH: «Dusukay, «Xumus», «MaTeMaTHKay,
«HxeHepHas 1 KOMIbIOTEpHAs rpadukay.
SIByisieTcss OCHOBOM NIl M3ydYeHUS IUCIMILIMH MPOQPECCHOHAIBHOTO IUKIA H
HaITMCAHMS BBITYCKHONW KBaTU(PUKAIIMOHHON pabOTHI.

KOHCprKTOpCKO-TCXHOHOFI/I‘{GCKOG

obecrieyeHue

3. TpeOoBanus K pe3yabTaTaM OCBOCHUS COIEPKAHUA TUCUUIIMHBI

KO,Z[ 1 HAUMCHOBAHHC

NHaukaTtopel 10CTHKEHUN

[lepeueHp MIaHUPYEMBIX

KOMIICTCHITU KOMIICTEHITHH (TI0 pe3yibTaToB
peanr3yeMoi TUCIUIUINHE)

OIIK-1. OIIK-1.1. 3Haer |3HaTh:
CriocobeH TpHUMEHSTh | COBPEMEHHBIC JKOJIOTHYCCKHE |COBPEMEHHbBIE u Oe3omnacHbIC
COBPEMCHHBIC u 0e30macHbIC ~ METOJIbI |METO/IbI palroOHAIBLHOTO
9KOJIOTUYHBIC U | PallMOHAIBHOTO UCTIOJIb30BaHUS CBHIPbEBBIX
0e30MacHble  METOJbl | UCIOJIb30BAHUS CBIPHEBBIX |MaTEpPHAIOB B MAIIMHOCTPOCHHUHU.
panoHaJIbHOTO peECypCoB. Ymers:
WCIIOJIb30BAHUS OIIK-1.2. OuenuBaer | NPUMEHATH COBpPEMEHHBIE u
CBIPBEBBIX U | 9KOJOTUYHOCTh u | 6e3omacHbIe METO/bl PAMOHAIBHOTO
SHEPreTHUECKUX 0€30MacHOCTh MCMOJIb30BaHUS | MCIOJIb30BAHUS SHEPreTHUECKUX
pecypcoB B | pecypcoB B | PECypCOB B MalIMHOCTPOCHUHU
MaITuHOCTPOCHUHU MAaIIMHOCTPOEHHH. Brnagets:

HaBBIKAMH HCIIOJIb30BaHUS
COBPEMEHHBIX  OKOJIOTUYHBIX U
0e30IacHbIX METOI0B
palrOHATIHLHOTO HCIIOJIb30BaHHUs
CBIPHEBBIX u HEPreTHUECKUX




pPECYPCOB B MAIIMHOCTPOECHUHU

OIIK-5.

Crniocoben
UCII0JIb30BATh
OCHOBHEBIE
3aKOHOMEPHOCTH,
JIEACTBYIOLIME B
nporecce
W3TOTOBJICHHS
MAaITUHOCTPOUTEIIbHBIX
u3enuii - TpedyeMoro
KauecTBa, 3aJaHHOTO
KOJIMYECTBA npu
HaWMEHBIINX 3aTpaTax
00I11IeCTBEHHOTO TPY/ia

OIIK-5.1.

3Haer OCHOBHEIE
3aKOHOMEPHOCTH,
JEUCTBYIOLIME B  MpoLEcce
HM3TOTOBJICHUS

MalllMHOCTPOUTCIIbHBIX
U3 TPeOyeMOTO KavecTBa,

3a/IaHHOTO  KOJIMYECTBA  IpH
HAaMMCHBIIINX 3aTparax
0011IeCTBEHHOTO TPY/Ia.
OIIK-5.2.

Hcnons3yer OCHOBHBIE
3aKOHOMEPHOCTH,
JNEUCTBYIOIIME B  MpoLecce
HN3T0OTOBJICHUA

MallIMHOCTPOHUTCIBbHBIX
u3aenuii TpedyemMoro KauecTna,
3aJJaHHOTO KOJMYECTBA IIPH
HANMCHBIINX 3aTparax
0OLIECTBEHHOTO TPYy/a.

3HaTh:

OCHOBHBIE 3aKOHOMEPHOCTH,
JICHCTBYIOLLHE B rporecce
HU3TrOTOBJICHUA

MalIMHOCTPOUTCIIbHBIX I/ISHCHI/Iﬁ
TpeOyemMoro KadecTBa, 3aJaHHOIO
KOJIN4YECTBa npu HAaNMCHBIIINX

3aTpaTax 0OLIECTBEHHOIO TPYAA.
YMers:

UCIIOJIb3YET OCHOBHBIE
3aKOHOMEPHOCTH, JIEUCTBYIOIME B
nporecce WU3TOTOBJICHUS
MalIMHOCTPOUTCIIBHBIX I/I3I[GJ'H/II>1
TpeOyemMoro KadecTBa, 3aJaHHOTO
KOJIN4YECTBa npu HauMCHBIINX
3aTpaTax oOLIECTBEHHOIO TPYAA.
Bmaners:

HaBBbIKAMH HUCIIOJIBb30BaHUA OCHOBHBIX
3aKOHOMEPHOCTEH, NEHWCTBYIOIINX B

nporecce U3TOTOBJICHHSI
MalIMHOCTPOUTEIIBHBIX I/IS}ICJ’II/Iﬁ
TpeOyeMOro KadecTBa, 3aJaHHOTO
KOJIN4YECTBAa npu HauMCHBIIUX

3arpaTax OOIIECTBEHHOTO TPy/ia.

4.CTpyKTYypa M coiepKaAHUE TUCITUTIHHBI
4.1. O06bem y4eOHOM TUCHUILUIMHBI M BUABI Y4eOHOH padoThI

O0beM yacos (3a4. ef.)
Bup yuedHoii paboTsl Ounas 3aounas
dhopma dpopma
Oo6masi yuedHasi Harpy3ka (Bcero) 144 144
(4.0 3au.ex) | (4.0 3au. ex.)
Oobsi3aTesibHAsI ayIMTOPHAasi yueOHasi HArpy3Ka (Bcero) B TOM 68 16
qucie:
Jlexkmn 34 8
CemuHapcKue 3aHITUS - -
[IpakTrueckue 3aHATHS 17 4
JlaGopaTopHbie pabOTHI 17 4
Kypcosas paboTa (KypcoBoil IpOEKT) - -
Hpyrue ¢hopMbl 1 METOABI OpPTaHMU3AIMK 00pPa30BaTENBHOTO IpoIiecca - -
(pacuemno-epaguueckue pabomol, 2pynnogvie OUCKYCCUU, PONEGbLE
uepsl, mpeHuHes, KOMnblOmeprvle CUMyIAyuu, UHmMepaxKmueHsvle J1eKyuu,
CeMUHAPbl, AHATU3 0eN0BbIX CUMYayull U m.n.)
CamocrosiTesibHast padoTa cTyaeHTa (Bcero) 76 128
dopma arrecranus HK3aMEeH HK3aMEH

4.2 Conep:kaHue pa3aejoB IUCHUIIMHBI

Tema 1. Kpucramnmueckoe CTpoeHHE METAILIOB.




OO0mast xapakTepuCTHKa U CTPYKTYpPHBIE METOJbl MCCIEIOBAHUS METAJIIOB.
ATOMHO — KpHUCTaJNIMYECKass CTPYKTypa MeTauioB. JlepeKkThl KpucTasinyecKou
PELIETKH METAJLIOB.

Tema 2. @opMupoBaHKe CTPYKTYPbl METAJIIIOB IIPU KPUCTAIUIU3ALM Y.

DHepreTUyYecKue YCIOBUS Mpoliecca KpUcTaum3anuu. MexaHu3Mm mpolecca
kpuctammuzanuu. dopma KpucTaUIMYeckux oOpasoBaHuil. CTpOeHHE CIUTKA.
[IpeBpareHust B TBEpJOM COCTOSIHUU. AJUIOTPOTHSL.

Tema 3. CtpoeHue cIIaBoB.

da3pl W CTPYKTypa B METAUIMYECKUX CIUlaBaX. [BEpAble PacTBOPHI.
XUMHUYECKUE COETUHEHHUS.

Tema 4. ®opMupoBaHKe CTPYKTYPHI CIJIABOB NMPU KPUCTAILTAZAIUH.

[IpaBuiio (da3. DxcnepuMeHTaTbHOE TMOCTPOCHHE JUArPaMM  COCTOSHUS.
[TpaBusio oTpe3koB. [uarpamMmma COCTOSIHUS CIIABOB, 0OPa3yIOIINX HEOTPAaHUYCHHBIC
TBEpJbIE PACTBOPHI. J[MarpamMma COCTOSIHMSI CIIJIaBOB, O0OPa3yIOLIUX OTPaHUYCHHBIC
TBEpJbIC PacTBOpPHL. JlmarpamMma COCTOSIHUS CIUIAaBOB, O0pa3yIOIMIUX MEXaHUYECKUE
CMECH W3 YHUCTHIX KOMIOHEHTOB. JlMarpamMma COCTOSIHHS CIUIABOB, OOpa3yOIIUX
XUMUYECKUE COeAMHEeHHUs. J(marpaMma COCTOSIHUSI CILIABOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT OJIMMOpP(HBIC PEBPAIICHHUS.

Tema 5. [TnacTuueckas nedopmarus 1 MEXaHUYECKHUE CBOMCTBRA.

Pazpymienne metaiioB. MeToabl ONpeNesieHUs] MEXAHUYECKUX CBOMCTB.
Haknen. BiausiHue HarpeBa Ha CTpOEHHE U CBOMCTBa J1e(pOPMUPOBAHHOIO MeETaslia.
XononHass ®W ropsvas gedopmarusa. Mexanuueckue cBoiicTBa. Hakmen w
PEKpUCTAIIIIU3 AU

Tema 6. XKene3o u criaBbl Ha €r0 OCHOBE.

KommnonenTsl 1 (a3l B cucreMe xkene3o — yriaepoi. Juarpamma cocTostHUs
KEJe30 — IeMEHTUT (MeTacTabmiIbHOE paBHOBecue). JlmarpaMMa COCTOSIHUS KEJe30
— rpadur (cTabuibHOE paBHOBeCHE). BiusiHue yriiepoia v MOCTOSHHBIX PUMECE Ha
cBoiicTBa craneld. Jlerupyromue »sieMeHThl B cTaiud. CTpyKTypHBIE KJIACChI
JIETUPOBAHHBIX CTAJIEH.

Tema 7. UyryHsl.

Cepwiii m Oenblii  4yryHbl. Bpicokompounsli uyryH. KoBkuil dyryH.
CrnenuanbHble YyT'yHBI.

Tema 8. Teopus Tepmudeckoit 06pabOTKU CTaH.

Knaccuduxkarus BumoB tepmuueckoir oopadbotku. Tepmudeckas o6paboTka u
nuarpamma coctosinug. [IpeBpamienue npu Harpere (oOpa3oBaHue aycteHuta). PocT
3epHa aycTeHMTa mnpu HarpeBe. llepnutHoe mpeBpamieHue. MapTeHCUTHOE
npeBpamenue. [Ipomexxyrounoe  (OeitHuTHOEe  mpeBpamieHue). Jmarpammsl
M30TEPMHUUECKOTO TPEBpPAlEHUs] AYCTEHHTAa. T[EepPMOKHMHETUYECKHE JHarpaMMbl
MpeBpalIeHUs MePeoXIaKAeHHOro aycTeHuTa. [IpeBpaliieHus: mpu OTIycKe.

Tema 9. TexHONMOTHS TEPMHUECKON 0OPaOOTKH.



Orxur 1- ro poma. Orxur 2 — 1O poaa. 3akanka. Bugel otmycka.
Tepmomexanuueckas oopadotka. [loBepxHocTHas 3akanka. JleeKTbl, BOZHUKAIOLIUE
IIpU TEpMUYECKON 00paboTKe.

Tema 10. Xumuko— repmuyeckas oopadoTKa.

Teopuss XuMHUKO — TepMHuuecKkoi oO0paboTku. LlemeHTanus, a3oTHUpOBaHUE U
uuaHupoBanue cranei. Juddy3nonnas Meraminzanus.

Tema 11. KoHCTpYKUMOHHBIE CTAJU U CILIABBI.

VYrinepoauctele KOHCTPYKIMOHHBIE CTand. JlernpoBaHHbIE KOHCTPYKLIMOHHBIE
cranu. CTpOUTENbHBIE HHU3KOJETUpPOBaHHbIe cTanmd. Cranmm I XOJOJAHOM
mTaMnoBKUA. KOHCTPYKIIMOHHBIE LEMEHTyeMble U yiydinaemble ctanu. Cramu c
NOBBILIEHHON 00pabaThiBAEMOCTHIO pe3aHueM. PeccopHO — mNpyXKUHHBbIE CTalld
obOmero HazHaueHud. llapukonogmmnuukoBeie cranu. Koppo3noHHOCTOWKHE U
KapOCTOMKHUE CTaNM U crijiaBbl. JKaponpoyHble cTainyu U cruiaBbl. KpuoreHHslie ctaiu.

Tema 12. IHcTpyMeHTaNbHBIE CTATH U TBEPJIbIE CIUIABHI.

Cramu g pexymiero uHcTpymeHTa. Cramum it M3MEPUTEIBHOTO
uHcTpyMeHTa. Cranu g mTaMmoB xoJiogHoro nedopmupoBanus. Cramu s
IITaMIIOB ropsiuero aeopMupoBaHus. TBepbie CIIIaBbl.

Temal3. Ctanu u criaBbl ¢ 0COOBIMU (PU3NYECKUMU CBONCTBAMH.

MarnutHble ctanu U craBbl. CTaau M CIUIaBbl C BBICOKUM 3JIEKTPHUUECKUM
CONPOTUBIICHUEM ISl HAarpeBaTelbHBIX deMeHTOB. CmiaBel ¢  3aJaHHBIM
TEMIEPATyYpHbIM KO3 PuimeHToM nuHerHoro pacuupenus. CruiaBsl ¢ 3 dexkrom
naMsTH (GOPMBI.

Temal4. Tutan u criaBbl Ha €0 OCHOBE.

Tepmuueckass o0pabOTKa THUTAHOBBIX CIUIABOB. [IpOMBINIJIEHHBIE —CIUIABBI
TUTaHA.

Tema 15. AnfoMUHUI U CIUIaBBI HA €TO OCHOBE.

Kimaccudukanus  aqrOMMHHEBBIX — CIUIaBOB.  Tepmudeckas  oOpaboTka.
JHledbopMupyembie U JUTEHHBIC AIIOMUHHUEBBIC CIUIaBbl. MarHuii M CIUIaBBI Ha €ro
ocHoBe. JluTeiinble 1 neopMHUpyeMble MATHUEBBIE CILIABHI.

Tema 16. Menp 1 criaBbl Ha €€ OCHOBE.

JlaryHu, ¥MX CTpOEHME UM CBOMCTBA. DpOH3BI: OJOBSHHBIE, AJIIOMHHUEBBIC,
KpEMHHUCThIE U OepuuiheBble. AHTUGPUKIHOHHBIE cIUiaBbl. OIOBSHHBIE U
CBUHIIOBbIE 0a00uThl. [lMHKOBBIE aHTHU(PUKIMOHHBIE CIUIABbl. AJIIOMHUHHEBBIC
MOJIINITHUKOBBIE CIUIABBI.

4.3 Jlekuumn
O0bem yacoB
Ne
u/n Ha3Banue TeMbl OuHas 3a09YHAast
¢popma ¢popma
1 Kpucrannuueckoe cTpoeHHE METAIIIOB. 2 1
2 ®opMHUpOBaHUE CTPYKTYPHI METAUIOB MPH KPUCTATUTU3ALIUN 2 1




3 Crtpoenue CIuiaBoB. 2 -
4 ®opMHUpOBaHUE CTPYKTYPHI CIIABOB NP KPUCTALTU3ALHIH. 2 1
5 [TnacTuueckas nedopMaiyst 1 MEXaHHYECKHE CBOMCTBA. 2 1
6 JXerne3o u crutaBel Ha €T0 OCHOBE. 2 1
7 UyryHsbl. 2 -
8 Teopus Tepmuyeckoit 00pabOTKU CTaH. 4 1
9 Texnonorust repMuueckoit 00paboTKu 2 -
10 | Xumuko — TepMuueckas 006paboTKa. . 2 -
11 | KoHCTpYyKIIMOHHBIE CTAIIN U CILIABBI. 2 1
12 | UHCTpyMEHTAJIbHBIC CTATU U TBEP/IbIE CIIJIABHI. 2 -
13 | Cranu u cruiaBel ¢ 0COOBIMU (PH3UYECKUMH CBOMICTBAMHU. 2 1
14 | TutaH U cruIaBbl HA €TO OCHOBE 2 -
15 | AMIOMUHHIT ¥ CTLIaBHI HA €TO OCHOBE. 2 -
16 | Menp u criaBBI Ha €€ OCHOBE. 2
Hroro 34 8
4.4 JlabopaTopHblie padoThl
No O0bem yacos
l'l/-II Ha3zBanue TeMbl Ouynan 3aouHast
dhopma dbopma
OmpeneneHne CTPOCHHS METAUIOB M CIUIABOB METOIAMHU
1 MaKpOCKOIMYECKOro  aHaim3a (MakpoaHanmm3).  M3yuuthb 2 1
OCHOBHBIE  TIPHEMBI  MaKpPOCKOIHWYECKOTO  HCCIEJOBAHUS
METaJJIOB U CILUIABOB.
Omnpenenenne CTPYKTYpBI MaTepHanoB METOIaMH
5 MHUKPOCKOIIMYECKOTO aHanmu3a (MuKpoaHainu3). O3HaAKOMHTBCS C 5 1
METOJaMH  HUCCJIEJOBAaHUH  CTPYKTYphl ~MaTepualioB  IpHU
OOJIbIINX.
Kpucrajumsanuss u ee BIMSHUE HA CTPYKTYpy U CBOKCTBa
3 MeTaa. M3yduTs MexaHu3M U KHHETHKY Ipoliecca MepBUYHOM 5
KPUCTAJUIM3AIlMM, BJIMSHUE YCIOBUH KPHUCTAUIM3AIMK HA
CTPYKTYPY M MEXaHUYECKHE CBOMCTBA METaJIIa.
Brnusnue minactuyeckoit neopManiii Ha CTPYKTYpY U CBOMCTBA
4 METAUIMYECKUX  CIUTaBOB. V3yuuTh BIUSHHE  XOJIOJTHOM 5
IUIACTUYECKOW  aedopMani Ha CTPYKTYpy U CBOMCTBa
METaJJIOB
MHuEKpOCTpYKTypa YIJIEPOAMCTBIX CTajled B PaBHOBECHOM
5 COCTOSIHUU. M3yuuTh CTpOEHHE YIJIEpOJUCTBIX CTajled B 5 L
PaBHOBECHOM COCTOSIHMH, YCTAHOBHUTH 3aBUCHMOCTb MEXIY UX
CTPOEHHEM U CBOMCTBAMHU
CrtpoeHne u cBoiicTBa 4YyryHoB. M3y4uTb MHMKpPOCTPYKTYPY
5 YYT'YHOB; O3HAKOMHUTBCS C TEOpUEH KpHUCTAIM3ALMU U 5 1
MPAKTUYECKUM TOJIyYeHHEM YYIyHOB C DPa3IU4HON (opmoit
rpadUTHBIX BKIIOYESHUH
- MHUKpPOCTpYKTYypa JIETUPOBAHHBIX CTajel B pPaBHOBECHOM 5
COCTOSIHMU. M3yuuTh BIMSHUE JIETMPOBAaHUS HA CTPYKTYpPY




CTaJIi B paBHOBECCHOM COCTOSIHUH.

Hopmammzanus yranepoauctoit cramv. [[oJiyduTh NMpakTUYECKHE

8 HaBBIKH 110 HOPMAJIM3AIUH CTaJIH. 3 )
Hroro: 17 4
4.5 IlpakTH4yeckue 3aHATHSA
Ne O0bem yacoB
/i Ha3Banue TeMbl Ounas 3aouHast
dbopma | popma
1 Kpucrannnueckoe ctpoeHue MmetauioB. 3aaaya 1. 3amaua 2. 2 1
2 [TmacTidaeckas nedopMarus, peKpUCTaUIA3aNUS M MEXaHUIEeCKHE 5 1
cBoiictBa. 3anaya 3. 3agaua 4.
@opMHpoBaHHE CTPYKTYpel npHu Kpuctaummzanuu. @Dasel B
3 MeTralnyeckux crutaBax. IlpaBwino ¢a3 wiam 3akoH ['m60Oca. 2 -
[IpaBuso orpeskoB. 3anaya 5. 3anaya 6.
4 Xeneso u ero crutasbl. CIuiaBbl CUCTEMBI JKEJI€30 — YIIIEPO/I. 9 1
JlnarpaMmma COCTOSIHUS XKE€J€30 — IEMEHTHUT. 3afada 7. 3agaya 8
Teopuss u mnpaktuka Ttepmuueckod o00paboTku. CocraBieHue
MapIIpyTHOW TEXHOJOTHH W3TOTOBJICHUS JneTainn. HasHauenwe
5 TEMIIepaTypbl HarpeBa M crocoba oxmaxaeHus. OmnpenencHue 5 i
MPOJIOJKUTENIBHOCTH Harpesa. IIpeBpaienne npu Harpese. 3aiada
11. TlpeBpamenue mpu oxnaxiaeHnu. 3amada 12. IIpeBpaimenue
npu oTycke. 3agaya 13
6 Tepmudeckast 00paboTka Aetaneld MamuH. 3aiaqa 15 2 1
7 Br160op Mapok craneit as netaneit mammuH ootero. 3agada 16 2 -
8 Br160op Mapok craneil u CriaBoB Jj1sl U3TOTOBJICHNUS MHCTPYMEHTA. 3 i
3agayga 18
Hroro: 17 4

4.6. CamocTosiTe/ibHAsI pa00Ta CTYJ1€HTOB

Ne Ha3zBanune Tembl Bung CPC

n/n

O0BeM yacoB

Ounas
dopma

3aounasn
dopma

CTpOGHI/Ie MCTAJNIMYCCKUX MATCPHAJTIOB IHOATOTOBKA K

DnemenTsl kKpuctamiorpaduu. CTpoeHue
peaIbHBIX KPUCTAIIJIOB.

71a00paTOPHBIM
paboTam , SK3aMeH

4

8

Kpucranmnuzanus. DHEpreTU4ecKue YCIOBUS
mporecca  KpuUcTaiM3auuu.  MexaHu3m
mporuecca KpUCTAJIIM3aL1H. dopma
KpUCTaNIMYeCKuX oOpazoBaHuil. CtpoeHue
ciutka. [IpeBpaiieHus B TBEpAOM COCTOSHUMU.
Annotponus

MOJITOTOBKA K
71a00paTOPHBIM
paboTam, SK3aMeH

Crpoenne cmnaBoB. Pa3pl M CTPYKTypa B
MeTaJUIMYECKUX CIUIaBaX. TBepabie
pacTBOpbl. XUMHUYECKUE COECANHEHHUSI

HOJIFOTOBKA K
71a60paTOPHBIM
paboTam, SK3aMeH

@opMHUpOBaHUE CTPYKTYpbl CIUIABOB IIpU
KPUCTAJUIM3aLHH. IIpaBuito ¢as.
OKCIIEpUMEHTAIBHOE TIOCTPOEHUE AMarpamm
cocrosguus. IlpaBuno orpeskos. IuarpamMma

HOJIFOTOBKA K
71a60paTOPHBIM
paboTam, FK3aMeH




COCTOSIHUS CIIJIABOB
VYnopyras wu 1uiactudeckas —jaedopmarus. | mOAroToBKa K
5 Pazpymenue MerannoB. XojoHas v ropsidas | 1a00paTopHbIM 5) 8
nedopmarusi. paboTam, SK3aMeH
Xerne3o u crutaBel Ha €T0 OCHOBE. HOJTOTOBKA K
6 KoMIioHEeHTHI 1 )a3bl B CUCTEME KEIE30 — 1a00paTOPHBIM 5) 8
YTIEPOI. paboTaM 3K3aMeH
Uyryn. Cepbiii u  Oenblii  4YyryHbl. | HOJATOTOBKA K
7 Boicokonpounbiii  uyryH. KoBkuil 4yryH. | 1abopaTopHbIM 5 8
CrienaJibHbIC YYT'YHBI. paboTam, SK3aMeH
Teopust Tepmuyeckoil 00paOOTKM CTalH. | OJrOTOBKA K
8 Knaccudukarms BUJIOB TEPMHUYECKOH | JTa0OpaTOPHBIM 5 8
00paboTKH. paboTaM, SK3aMeH
MOJITOTOBKA K
9 Texnonorust repMudeckoit 00paboTKu J1a00pPaTOPHBIM 5 8
paboTam sK3aMeH
XUMUKO — TepMHuueckas oOpaboTka. Teopus | MOArOTOBKA K
10 | XuMHKO - TEPMHUECKON  00paboTkH. | 1abopaTopHBIM 5 8
IlemenTamus, a30THPOBaHKUE U IMAHUPOBaHUE | paboTam, SK3aMeH
craneit. Jluddy3nonnas metammnzanms.
MOJITOTOBKA K
11 | KoHCTpyKIIMOHHBIE CTAJIN U CIIJIABBI. 71a00paTOPHBIM 5 8
paboTaM, SK3aMeH
MOJITOTOBKA K
12 WHCcTpyMeHTanmbHBIE CTaId ¥ TBEpPIbIE aGOPATOPHBIM 5 8
CIUIaBBI.
paboTaM, 3K3aMeH
Cranu u cruaBel ¢ 0COOBIMU (DPU3UYECCKUMU TMOZITOTORKA K
13 - 71a00paTOPHBIM 5 8
CBOMCTBaMH.
paboTaM, SK3aMeH
Tutan w® cmmaBel Ha  €ro  OCHOBE. | MOATOTOBKA K
14 | Tepmuueckas obpaboTka TUTAHOBBIX | JJAOOPATOPHBIM 5 8
cru1aBoB. [IpoMbliieHHbIE CTJIaBbl TUTAHA. paboTam, SK3aMeH
MOJITOTOBKA K
15 | AnroMHHUE U CIUIaBBI HA €T0 OCHOBE. 71a00paTOPHBIM, 5 8
9K3aMEH
MOJITOTOBKA K
16 | Menp u criiaBbl Ha €€ OCHOBE. 71a00paTOPHBIM 5 8
paboTam, SK3aMeH
Uroro 76 128

4.7. KypcoBble

MIPEANOIaralTcs y4eOHBIM IIJIAHOM.

5.00pa3oBaTe/ibHbIE TEXHOJOTHHI

B mpouiecce oOydenus s JOCTHKEHUS TIAHUPYEMBIX PE3YIbTaTOB OCBOCHUS
JTUCITUTUTHHBI UCTIOJIB3YIOTCS CIIeyIole 00pa3oBaTeIbHbIC TEXHOIOTHH:
- uH(OPMAITMOHHO-KOMMYHUKAITMOHHAS

PaéoThI/MPOEKTHI

nmo «MarepuanoBeIeHUIO»

BU3yalIn3anusd, CO34aHNUC JJIICKTPOHHBIX y‘—Ie6HBIX MAaTCpHUaIOB,

- TEXHOJOIHA KOJIJICKTHUBHOI'O BBaHMOHCﬁCTBHﬂ, B TOM YHCJIC COBMECCTHOC

peleHue mpoOJIEMHBIX 3a/1a4, CUTyalluid, KeHCOB,;

TCXHOJIOI'u:A,

B

qucCJiac




- TEXHOJOTHsS MpoOJIeMHOro OOydYeHHs, B TOM 4HCJI€ B pamKax pazbdopa
MpPOOJIEMHBIX CUTYALINI;

- TEXHOJIOTHS PAa3BUBAIOLIETO OOYUYCHHsI, B TOM YHCJIE MOCTAHOBKA U PEIICHHE
3aJa4y OT MEHEE CIOXKHBIX K O0oJiee CIIOKHBIM, Pa3BUBAIOIINX KOMIIETCHIIUU
CTYJCHTOB;

- TEXHOJOTHS aJanTUBHOTO OOydYeHHs, B TOM 4YHCJIE MPOBEICHUE
KOHCYJIbTAIMH MPETIOJaBaTEIs.

6.Y4eOHO-MeTOAHYECKOEe M TPOrpaMMHO-HH(pOPMALHOHHOE ol0ecmedyeHmne
JUCUUTLUTHHBI

a) OCHOBHAasI JIUTepaTypa:

1. Typuiuna B.JO. MatepuanoBenenue: MexaHn4eckle CBOWCTBAa METaJIOB. TepMuueckas
oOpaboTka MeTaisoB. CrniennanbHble ctanu U ciiassl / B.YO. Typununa; nog pen. C.A. Hukynuna -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680 7 - Texkct: snekrponnsii // DBC
"KoncynpTant cryneHTa" [caiT]. - URL:
http://www.studentlibrary. ru/book/ISBN9785876236807 html (mata oOpamenus: 18.11.2019). -
Pexxum noctyma: mo noamnucke.

2. Cnecapuyk B.A. MarepuaiioBe/ieHre U TEXHOJIOTHs MaTeprasioB: yue0.mocobue / B.A.
Cnecapuyk - Munck : PUITO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: aneKkTpoHHBIH //
OBC "KoHcynbTaHT ctyaeHTa»: [cair]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara o6pamenus: 18.11.2019). -
Pexxum noctyma: nmo noamnucke.

0) 1O0MOJTHUTEJIbHAS JIUTEepaTypa:

1. Connner [O.I1. MarepuanoBenenue. [Ipumenenue u BbIOOp MatepuanoB / CoiHIIEB
IO.I1., bopzenko E.U., Bomorkanuna C.A. - CII6. : XUMU3AT, 2017. 200 c. - ISBN 978-5-
03808-295-3 - Tekcr: onektponnsii // DOBC "Koncymbrant crymenta": [cait]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (mara oOpamenus: 18.11.2019). -
Pexxum noctymna: mo noamucke.

2. Kapckuit 1.M. Marepuanosenenune: yueoHoe nocooue / .M. XKapckuii, H.I1. iBanoBa,
I.B. Kyuc, H.A. CBuayHoBuu - Munck: Beim. mk., 2015. - 557 ¢. - ISBN 978-985-06-2517-5 -
Tekcr: anektponnsli  //  DBC "KoHcynbTaHT  CTymeHTa. [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (mara oOpamenus: 18.11.2019). -
Pexum noctyna: mo nojmnucke.

3. Cnecapuyk B.A. MarepuanoBeieHHE ¥ TEXHOJIOTHSI MaTepHaIOB: y4eO. mocoodue / B.A.
Crecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 31eKTpOHHBIIA //
OBbC "KoncynbTaHt cryaenTa': [caifT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara obpamenus: 18.11.2019). -
Pexxum noctyna: mo nojmnucke.

4. Connues O.I1. Marepuanosenenue: Yueouuk s By3oB / Connues FO.I1., Ipsxun E.N.
- U3n. 6-¢, crepeotunn. - CII6. : XUMU3AT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
AIEKTPOHHBIN /l 9bC "KoHcynbTant cTyneHTa": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (marta oOpamenus: 18.11.2019). -
Pexxum noctyna: mo moamnucke.

B) MeTOAUYeCKHe PeKOMEH AN

1. JlabopaTopHbIii MPaKkTHKyM IO IUCHHUIUINHE «MarepuanoBeneHuey (IUisl CTYICHTOB
JHEBHOW M 3a04HOM (opmax oOydeHHs BceX TeXHWUeckux crnenuanbHocTen.) /Coct.: B. M.
Hyb6acos, E. I1. Morunsnas, E.B. Haropnstit — JIyranck: U3a-so JIHY um. B.[lans, 2017. - 75 c.

2. Kapramosa JI. ., Koxemsakun I'. H. Marepuanosenenue ains MallMHOCTPOUTENEH B
3amavax. Y4e0. mocobue. -2-¢ uzg, nepepad. u ucnpas. Jlyranck: M3n-Bo BocTouHoykpanHCKOTO
HaIMOHAJIBHOTO YHMBEpcuTeTa uMeHu Bragumupa Hans, 2004. 192 c.



3. Meroanyeckue yka3zaHUs 1 KOHTPOJIbHBIE PaOOTHI IO JUCHUIUIMHE « MaTepranoBeieHIe»
JUI CTYJEHTOB — 3a0YHUKOB HampasieHuil: 8.100403 — opranu3zanus nepeBo30K U yIpaBJIeHUs Ha
TpaHcropTe  (KEJIE3HOJOPOXKHBIM  TPAaHCIOPT, MPOMBILUIEHHBIM TpaHcnopT) 8.100402 -
TPAaHCIOPTHBIE CUCTEMBI CO CIIeIHaU3aliell opranu3anus TamoxkeHHoro koutpoisi / Cocr.: JI. W.
Kapramosa. — JIyranck: U3n-Bo Bocrounoykp. Hail. yH-Ta uM. Bnagumupa Jans, 2003.- 10 c.

4. llybacos B. M., Morunsnas E. I1. MertamnoBeienre u TepMudeckas 00padoTKa CIUIaBOB:
YuebHoe mocobue. — JIyranck: M3a-Bo JIHY um. B. Jlans, 2018. - 134 c.

T) HHTEPHET-PecypcoB

MunuctepcTBo 00pa3oBanus U Hayku Poccutickoit @eneparuu — http://munoOpHayku.pd/

denepanbHas ciry)k0a 1Mo Haa30py B cepe oopaszoanus u Hayku — http://obrnadzor.gov.ru/

MunucrepcTBo  oOpazoBanms u  Hayku Jlyramckoir Hapommoit PecnyOmukm — —
https://minobr.su

Haponusrit coBet JIyranckoi Hapoanoii Pecriyomuku — https://nsinr.su

[Mopran dexpepanbHbIX TOCYIAPCTBEHHBIX 00pa30BATENBHBIX CTAHIAPTOB  BBICHIETO
obpazoBanus — http://fgosvo.ru

denepanbublii mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

WNudopmarmonnas cucrtema «EanHOE OKHO JOCTyma K 00pa3oBaTelbHBIM pecypcamy» —
http://window.edu.ru/

denepanbHbIii IeHTp HHPOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB — http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMbI U PeCYPChl

DNeKTpOHHO-ONOIHOoTeUHAS cucremMa «KoHcynbTaHT CTyJIeHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

OnekTpoHHO-0MOMMoTeuHas cuctema «StudMed.rux» https://www.studmed.ru
HNudopmanmnonnbiii pecypc 0M01M0TEeKH 00pa3oBaTeIbHO OPpraHu3annu
Hayunas 6ubnuotexka umenu A. H. Konsiera — http://biblio.dahluniver.ru/

/. MaTepuajibHO-TeXHUYECKOe o0ecnedeHue TUCHUIIINHBI

OcBoenue AUCIUIUIMHBI «MaTepuanoBeeHNe» MPeoaracT UCIOIb30BaHIE
aKaJleMUYECKUX AayJUTOPUN, COOTBETCTBYIOIIMX JCHCTBYIOIIMM CAHUTAPHBIM U
IPOTUBOMOKAPHBIM TIPABUJIAM U HOPMaM.

[Ipouee: pabouee MecTO mpemojaBaTeNsi, OCHAIICHHOE KOMIIBIOTEPOM C
noctynoMm B VHTepHeT, MHUKpOCKombl MeTauiorpaduyeckne MHUM-7; mneun
HarpeBatelbHbIe J1abopaTopable CHOJI-6,7/9 wm np.; oOpasmpl, MUKpONUTA(DE |
o0opyaoBaHWe [JIsi MX TOJITOTOBKH; TBepaoMep bpunemns, tBepaomep Poksenna;
paspeiBHas MmamuHa P 0,5; xomep MasTHUKOBBIN; CTEHJ C (OPMOBOYHON CMECHIO;
OeryHbl JTaOOpaTOpHbIE JJIS TPUTOTOBICHUS (POPMOBOYHONW CMECH; BECHI
nabopaToOpHbIE TEXHUYECKHE C KOMILJIEKTOM Pa3HOBECOB; KOMEP JIAOOPATOPHBIN s
M3TOTOBJICHUS 00pasIoB; MpuOOp Ui CYyIIKM o0pas3ioB W3 (HOPMOBOYHOM CMECH,
npubop IS OmpeAeNeHHWsT  TBEPAOCTH;  Npubop  JUIsl  OMNpeaesieHus
ra3olnpoHUIIAEMOCTH; THAPABIMYECKAN MPECC; MEPeUYeHb HAIVISIAHBIX MOCOOUA M
TEXHUYECKUX CpPEICTB OOYYEHHs; KOMIUIEKT IUIAKATOB IO METANIOBEACHUIO H
TepMHYECKOM  00pabOTKe, CTPOCHHIO M  CBOMCTBAM  META/UIMYECKUX U
HEMETANIMYECKUX  MAaTepualioB;  albOOMBl  MHUKPOCTPYKTYp  METAJIOB U
METAJUIMYECKUX CIUJIABOB; JIaA0OpPATOPHBIE CTEHJbl 00pa3lioB W HAIJISIAHBIX MOCOOUI
Kadeapbl; CTaHAAPTHBIC Kbl H300paxeHuit MUKpocTpykTyp no 'OCT 5639


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/

[IporpammHoe obecnieueHue:

O YHKIMOHAIBHOE
Ha3Ha4YCHUE

becrmaTtHoe nporpaMmmMHoOe
obecrnieueHue

CchUIKH

OducHbIii maker

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OmneparroHHast https://ubuntu.com/

cHcTeMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

T1o4YTOBBIN KIIMEHT

MozillaThunderbird

http://www.mozilla.org/ru/thunderbird

daiin-mMeHemKep FarManager http://www.farmanager.com/download.php
ApxuBarop 7Zip http://www.7-zip.org/

. i http://www.gimp.org/
Ipaguaecranii nGi”\lj'IZtganplﬂo' ”r‘:r%:; Ma http://gimp.rulviewpage.php?page._id=8
PeaaKTOp P g http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator

8. OneHOYHBIE CPeICTBA MO TUCUUILIHHE

MacmopT

(oHIAa OLIEHOYHBIX CPEACTB MO Y4eOHOM JUCUUIJINHE
«MarepuaJjioBeaeHue»

[Tepeyenb KOMIETEHIINH (3JIEMEHTOB KOMITETCHITNH ), HOPMUPYEMBIX B
pe3yNbTaTe OCBOCHUS YU€OHOM NUCIIUILTAHBI

Nuaukatopsl Orarnsl
Kon . Kontponupyemslie
No DopMyIHpOBKA | JOCTHUKECHHIMA . dbopmupoBan
KOHTPOJHUpYE . TEeMBbI yueOHOM
1/ . KOHTPOJIHPYEMOH | KOMIIETEHIIUN ust
Moit . JUCIUILTAHBL,
| KOMIIETEHIINH (mo peanuzyemoii (cemectp
KOMITETEHITHH MPAKTHKU
JCIUIINHE W3YYCHUS)
1 | OIIK-1 OIIK-1. OIIK-1.1. 3naer | Tema l.
Crniocoben COBpPEMEHHbBIE Kpucrannnueckoe
MNPUMEHATD OKOJOTNYCCKUEC n CTPOCHUC
COBPEMEHHbIC Oe3zomacHbIe METaIJIOB.
9KOJIOrHYHble 1 | MCTOMBI Tema 2. 4
6e30MacHEIe palroHaIbHOTO Kpucrannuzamus.
METObI HCIIOJIb30BaHUS Tema 3.
CBIPBEBBIX Crpoenue
paIoHaIbLHOTO
enonbsopanns | PECYPCOB: CILTaBOB.
OIIK-1.2. Tema 4.

10


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

CBIPbEBBIX u
SHEPTreTHUYECKUX
pecypcoB B
MaIlIMHOCTPOCHU
u

O1ieHuBaeT
9KOJIOTHYHOCTH
0e30MmacHOCTh
UCIIOJIb30BaHUS

pecypcoB
MAaIIMHOCTPOCHHH.

n

B

DopMHUpOBaHKE
CTPYKTYPBI

CILIaBOB npu
KpHUCTaUIU3AIUH.
Tema 5.

VYupyras u
IJIaCTHYCCKAas
nedopmanuu.
Tema 6.

Kene3o u craBsl
Ha €r0 OCHOBE.
Tema 7.

YyryHsl.

Tema 8.

Teopus
TEPMHUYECKOU
00paboTKH CTaNH.
Tema 9.
TexHonorns
TEPMHUYECKOU
00paboTKH.

Tema 10.
XHUMHUKO-
TepMUYECKast
00paboTKa.

Tema 11.
KoHcTpyKIImoHHBI
€ CTaJli U CIIJIaBEL
Tema 12.
NucTpyMeHTanbH
130 cTaau u
TBEP/IbIC CILIABBI.
Tema 13.

Cram | criaBhl C
0COOBIMU
bu3IeCKUMU
CBOMCTBaMU.
Tema 14.

Tutan u cmiaBbl
Ha ero OCHOBE.
Tema 15.
AmomMunuit u
CIUIaBBl Ha €ro
OCHOBE.

Tema 16.

Menp W CIUIaBBI
Ha €€ OCHOBE.

OIIK-5.

OIIK-5.
Cnocoben
HCIIOJIB30BATh
OCHOBHBIE
3aKOHOMEPHOC
TH,

OIIK-5.1.
3Haer
3aKOHOMEPHOCTH,
JENCTBYIOLIUE
IpolEecce
U3TOTOBJICHUS

OCHOBHBEIC

B

Tema 1.
Kpucramiueckoe
CTpOEHUuEe
METAJIJIOB.

Tema 2.
Kpucranmnmzanus
Tema 3.

11



JICUCTBYIOLIHE
B nporuecce
W3TOTOBJICHUS
MAaIIuHOCTPOU
TETBHBIX
W3JETUI
TpeOyemoro
KauecTBa,
3a/IaHHOTO
KOJIMYEeCTBA
npu
HaWMEHBIIIHX
3aTparax
00111eCTBEHHOT
0 Tpyna

MaIIHHOCTPOUTEILH
BIX U3ACTINi
TpeOyemoro
KadecTBa, 3aJaHHOTO
KOJIMYECTBA npu
HaMMCHBIIINUX
3aTparax
00IIECTBEHHOTO
Tpyna.

OIIK-5.2.
Hcnons3yer
OCHOBHBIE
3aKOHOMEPHOCTH,
JIEWCTBYIOLINE B
npoiiecce
HU3TOTOBJICHUS
MaITuHOCTPOUTEITBH
BIX u3aenni
TpebdyeMoro
KayecTBa, 3aJaHHOIO
KOJIMYECTBA pu
HaMMEHBIIIHNX
3aTrparax
0OIIIECTBEHHOTO

Tpyaa.

Crpoenue

CILIaBOB.
Tema 4.
DopMHUpOBaHKE
CTPYKTYPBI
CILIABOB npu
KpUCTaJUIU3AIUH.
Tema 5.

VYupyras u
IJIaCTHYECKAas
nepopMmanuu.
Tema 6.

Kene3o u criaBwl
Ha €T0 OCHOBE.
Tema 7.

YyryHsl.

Tema 8.

Teopus
TEPMUYECKON
00paboTKH CTaIH.
Tema 9.
Texmomorus
TEPMUYECKON
00paboTKH.

Tema 10.
XHUMHUKO-
TepMHUYECKas
00paboTKa.

Tema 11.
KoHcTpyKIImoHHBI
€ CTaJIi U CIIJIaBEL
Tema 12.
NucTpyMeHTanbH
bI€ CTaJIk U
TBEP/IbIC CILIABBI.
Tema 13.

Cranm u CIUIaBbI C
0COOBIMH
bU3MIeCKUMU
CBOMCTBaMU.
Tema 14.

TutaH u craBbl
Ha €ro OCHOBE.
Tema 15.
AmoMuHHuN B
CILTIaBEI HA €0
OCHOBE.

Tema 16.

Menp u craBhl
Ha ¢¢ OCHOBE.

12



Iloxka3arenn u KPUTEPHUHN OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCAaHHE HIKAJI OICHUBAHUA

HNuaukaropsl
Kon AOCTIDRCHIH IIepeuyenn Konrpospye HanmenoBanu
No . | KOMIIETEHIIUU MBIC TEMBI
KOHTPOJIUPYEMO TJIaHUPYEMBIX . € OLICHOYHOTO

/o (o yueOHOM

KOMIIETEHITUU . pe3ynbTaToB cpeiacTBa
peanuzyemMon T CITUTUTAHBI
JUCLIUILINHE )

1 OIIK-1. OIIK-1.1. 3HATh: Tema 1, Bompocer  miis
Crnocoben 3Haer coBpeMeHHble U | Tema 2, KOMOMHUPOBaH
IPUMEHSTH COBPEMEHHBIE Oe3omnacHble Tema 3, HOTO KOHTPOJIS
COBpPEMEHHBIE 9KOJIOTUYECKUE | METObI Tema 4, YCBOCHUS
SKOJNIOrMYbEle | B O€30MacHbIe | pAlMOHAILHOTO Tema 5, TEOPETUIECKOT
6E30IACHEIE METO/IbI HCIIOJIh30BaHUS Tema 6, 0 Marepuana,
METOIEL PALMOHAIIBHOTO | CBIPBEBBIX Tema 7, 3aJJaHUS o

WCIIOJIb30BAHUSL | MaTepHUaJIOB B | Tema 8, n1abopaTopHBIM
paIroHaIBHOTO
CBIPbEBBIX MammHocTpoenun | Tema 9, 3aHATHUSM,
WCTIOJIb30BAHUS
pecypcoB. YMETh: Tema 10, IK3aMeH
ChIPHCBRIX "1 OIK-1.2. HCITOJIb30BAaTh Tema 11,
OHCPreTHICCKIX OneHuBaeT COBPEMEHHBIE u | Tema 12,
pecypcos B | 5konoruuHoOCTh | Ge30macHsbIe Tema 13,
MAalIMHOCTPOCHUN | i Ge30mMacHOCTh | METOMBI Tema 14,
HUCIIOIL30BaHU palMOHAIBHOTO Tema 15,
pecypcoB B | HCIIOJB30BAHUSA Tema 16
MalIMHOCTPOEH | CHIPHEBBIX
17078 MaTepUasoB B
MalIMHOCTPOECHUHN
BJIQ/IETh!
HaBbIKaMU
PUMEHEHHUS
COBPEMEHHBIX U
0e30MacHbIX
METOJIOB
paloHaIbHOTO
UCIIOJIb30BaHUS
CBIPBEBBIX
MaTepUajoB B
MaIIMHOCTPOCHUH
OIIK-1.2. 3HATh: Tema 1, Bomnpocer s
OnenuBaer COBPEMEHHBIE u | Tema 2, KOMOMHHUPOBaH
9KOJIOTUYHOCTh | Oe30macHbIe Tema 3, HOTO KOHTPOJIS
U 0€30MaCHOCTh | METOJIbI Tewma 4, YCBOCHUS
UCTIOJIb30BAaHUSL | PAIIMOHATBHOTO Tema 5, TEOPETUYECKOT
pecypcoB B | UCIOJb30BAHMS Tema 6, 0 MaTepuana,
MalIMHOCTPOEH | YHEPreTUYECKUX Tema 7, 3alaHus o
1707 pecypcoB B | Tema 8, n1abopaTopHBIM
MamuHocTpoeHun | Tema 9, 3aHATHUSAM,
YMETh: Tema 10, JK3aMEeH
HCIIOJIb30BaTh Tema 11,
COBpPEMEHHBIE u | Tema 12,
Oe3omacHbIe Tema 13,
METOObI Tema 14,
palOHAJIIBHOTO Tema 15,
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HCIIOIb30BaHUSA
DHEPrETUYECKUX
pecypcoB B
MaIInHO CTpOGHI/II/I
BJIAJICTh:
HaBBIKAMH
HpI/IMeHeHI/ISI
COBpeMeHHLIX nu
0e30macHbIX
METOJIOB
PaIMOHAILHOTO
HCIIOIb30BAHUSA
BHGPFGTH‘IGCKI/IX
pecypcoB B
MaIInHO CTpOCHI/H/I

Tema 16

OIIK-5.

Cnocoben
HCIIOJIL30BaTh
OCHOBHEIE
3aKOHOMEPHOCTH,
JNEUCTBYIOIIME B
rporiecce
H3TrOTOBJIEHUS
MaIlTMHOCTPOUTET
BHEIX 151631 (0505
TpebyeMoro
KayecTBa,
3aJJaHHOTO
KOJIMYECTBA  TPH
HauMEHBIINX
3aTparax
0OIIIECTBEHHOTO

Tpyaa

OIIK-5.1.
3HaeT OCHOBHEIE
3aKOHOMEPHOCTH
, JIEUCTBYIOLINE
B rporiecce
HM3TOTOBJIEHHUS
MaIIMHOCTPOUTE
JIBHBIX W3JIEIUN
TpeOyemoro
KayecTBa,
3aJJaHHOTO
KOJIMYECTBA TIPH
HauMEHBIINX
3aTparax
0OIIIECTBEHHOTO

TpyAa.

3HATh. OCHOBHEIE
3aKOHOMEPHOCTH,
JNEUCTBYIOLIME B
npoiiecce
H3TrOTOBJICHUS
MalTuHOCTPOUTETH
HBIX 15631 (1707
TpebdyeMoro
KadecTBa

YMETh:
HCIO0Jb30BaTh
OCHOBHEBIE
3aKOHOMEPHOCTH,
JIEWCTBYIOLINE B
mporiecce
HM3TrOTOBJICHUS
MalTuHOCTPOUTETh
HEIX U3aeIni
TpedyeMoro
KadyecTBa

BJIAIETh:
HaBBIKAMU
MIPUMEHEHUS
OCHOBHBIX
3aKOHOMEPHOCTEH,
JIEUCTBYIOLIUX B
npoiiecce
HM3TrOTOBJICHUS
MaIIHHOCTPOUTEINH
HBIX u3aenui
TpedyeMoro
KavecTBa,
3aJJaHHOTO
KOJINYECTBA
HaUMEHBIINX
3arpaTtax
0OIIIECTBEHHOTO
Tpyna

npu

Tema 8,
Tema 9,
Tema 10

Bomnpocer i
KOMOMHHUPOBaH
HOTO KOHTPOJIS
YCBOCHUS

TEOPETUUYECKOT
0 Marepuana,
3aJJaHus o
nabopaTopHBIM
3aHATHUAM,

9K3aMEH

OIIK-5.2.

3HaTb: OCHOBHBLIC

Tema 1,

Bomnpocer i
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Hcnonb3yet
OCHOBHEIC
3aKOHOMEPHOCTHU
, JIEUCTBYIOLIUE
B rpoiiecce
H3TOTOBIICHUS
MaIIMuHOCTPOUTE
JIBHBIX W3S
TpeOyemMoro
KadyecTBa,
3aJJAaHHOTO
KOJIMYECTBA TIPH
HaMMEHBIIINX
3aTparax
0O0IIECTBEHHOTO
Tpyna.

3aKOHOMEPHOCTH,
JEUCTBYIOLIME B
npoiiecce
W3TOTOBJICHUS
MalIUHOCTPOUTETH
HBIX U3aenui
TpeOyemoro
KauecTBa

YMETh:
OCHOBHBIE
3aKOHOMEPHOCTH,
JEUCTBYIOLIME B
npoiiecce
W3TOTOBJICHHS
MalTuHOCTPOUTETH
HBIX n3AeITnH
TpebdyeMoro
KauecTBa

BIIAJIETh:
HaBBIKAMH
MPUMEHEHUS
OCHOBHBIX
3aKOHOMEPHOCTEW,
JEUCTBYIOIUX B
mporiecce
U3TOTOBJICHUS
MAaIIMHOCTPOUTEIH
HEIX U3aeni
TpebdyeMoro
KayecTBa,
3aJaHHOTO
KOJIMYECTBA
HAaUMEHBIINX
3arparax
0O0IIIECTBEHHOTO

Tpyaa

npu

Tema 2,
Tema 3,
Tema 4,
Tema 5,
Tema 6,
Tema 7,
Tema 8,
Tema 9,
Tema 10,
Tema 11,
Tema 12,
Tema 13,
Tema 14,
Tema 15,
Tema 16

KOMOMHUPOBaH
HOTO KOHTPOJIS
YCBOGHUS
TEOPETUYECKOT
0 Marepuana,
3a7aHus o
1a00paTOPHBIM
3aHATHUSM,
IK3aMeH

3anaHus mo 1a00paTOPHBIM 3aAHATHAM

JlabopaTopHas padora Ne 1. OnpeneneHue CTpOCHHS METAUIOB U CILUIABOB METOAAMH
MaKpOCKOIHMYECKOT0 aHalln3a (MaKpoaHasu3):

Onucarh CyIIHOCTh M Ha3HAUEHUE MaKPOCKOIMMYECKOTO aHaIu3a (MaKkpoaHaln3a).

Onucarb METOUKY MCCIIETOBAHUS U3JIOMOB METAJUIOB U CILIABOB.

HccnenoBaTh 00pa3ibl U3IOMOB PAa3IMYHBIX CIIJIABOB. BRIOpaTh OJMH M3 HUX, CXEMATHYHO
3apuCcoBaTh €ro W JaTh 3akitoueHue o ¢opMe U pa3Mepax 3epHa, BHJAE Pa3pyLICHUS U MOPOKaxX
MeTasa.

Onucath METOAUKY IPUTOTOBIECHUS MaKpOILIH(OB.

3apucoBaTh MaKpOCTPYKTYpY A€(POPMUPOBAHHOTO W JHUTOrO MeTajia IMocie TIyOOKOro
TpaBJiEHUA. YKa3aTh COCTaB PEAKTUBA M OXapaKTEPU30BaTh MAKPOCTPYKTYPY.

3apucoBaTh MaKpPOCTPYKTYPY 00pa3IoB MOCIE MOBEPXHOCTHOTO TPaBIEHUS. YKa3aTh COCTaB
peakTUBa U OXapaKTEPU30BATh MAKPOCTPYKTYPY.

BbISIBUTH XUMUYECKYI0 HEOJHOPOIHOCTH (JMKBAaIlMI0) cepbl Mo MeToay baymana.
[lony4yeHHBIN CepHBIA OTHEYATOK NPHUKIEUTh B TETpaAb M JaTh 3aKIIOUYEHHE O XapakTepe
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pacnpezneneHus cepsl B ctanu. IIpuBecTu cocTaB peakTBa U1 XUMHUYECKHE PEAKLUU, IPOUCXOASIINE
B IIPOLIECCE UCCIIENOBAHMU.

JlabopaTtopnass paGora Ne 2. OrmpeneneHue CTPYKTypbl MaTe€pHalloB METOJaMU
MUKPOCKOIMYECKOTO aHalIn3a (MUKPOAHAIIU3).

Ornucarb Ha3HAYECHUE MUKPOCKOTTMYECKOTO aHaIu3a (MUKpOaHAIHN3a).

Omnwucats METOAUKY MIPUTOTOBJICHUS U TPABJICHUS MUKPOILITH(OB.

3apucoBaTh CXE€MYy OTPaKEHUS Jydel OT MOJIMPOBAHHOW M IMPOTPABIIEHHON MOBEPXHOCTHU
MeTana.

N3yunuTth ycTpoHCTBO U MPUHLIUI PAOOTHI METAIUIOIPAaUIECKOT0 MUKPOCKOTIA.

3apucoBaTh ONTUYECKYIO cxeMy Mukpockona MUM-7.

HccnenoBath Ha MeTawiorpa)M4eckoM MHKPOCKOIIE MHUKPOILING 0 TpaBJICHUS.
3apucoBath ero B kBagpare 30x30 MM W JaTh 3aKIIOYEHHE O KayeCTBE MPUTOTOBIICHUS
MUKpouuda.

HccnenoBaTh Ha MUKPOCKOIIE MUKPOILINGQ MOCIE TpaBleHUs. 3apucoBaTh €ro CTPYKTYpy B
kBazapare 30%30 MM U AaTh 3aKJIIOUYEHUE O KayecTBE TpaBieHMs] MUKpouutuda. Onucats Gopmy U
pasMep 3epeH, AePEeKTbl BHYTPEHHETO CTPOSHUSI MeTalja (€CiM OHU IPUCYTCTBYIOT B METAIJIE).

Onpenenuth yCTaHOBIEHHOE HA MHUKPOCKOIE YyBeIMYeHHE (TOJIb3YSCh CIPAaBOYHON
TabynLe) 1 3anKucaTh ero moJi cxeMaMu MUKpPOUUTH(]OB.

JlabopaTopHnas padora Ne 3. Kpucrainuzanus U ee BIMSHUE Ha CTPYKTYypy U CBOMCTBa
MeTaa.

N3yunTth ycTpoilcTBO OHMOJOrHYECKOT0 MUKPOCKOTIA U pabOTy Ha HEM.

HavepTuTh 1 onucaTh ONTHYECKYIO CXEMY OMOJIOTHYECKOI0 MUKPOCKOIIA.

[IpocMoTpeTh Ha OMOJIOTHYECKOM MHKPOCKOIE MPOIECC KPUCTAJUIM3AIMK KAl pacTBOpa
COJIH.

Ornurcatp Nponecc KPUCTAIUIA3ALNHI COJIH.

3apucoBaTh CTPOCHHME 3aTBEPJAEBAIONIICH KaIUIM pPACTBOPA COJIM C COOTBETCTBYIOIIUMU
MOSICHEHUSIMU.

N3yunths moa. MUKpOCKOTIOM cTpoeHue unctoid menu u natyHu (60% Cu, pemerka ['IK;
40% Zn, pemetka ['TIY) u cxemaTnuecku u300pa3uTh CTPYKTYPHI.

JladopaTopHas padora Ne 4. Biusaue mmactuyeckod aedopmanvvi Ha CTPYKTYpy H
CBOMCTBa METAJUIMYECKUX CIUIABOB

N3meputh BbICOTY 00pa3LoB A0 AedopMalui.

BrinmonHuTh ocaaxky o6pasiuos.

N3meputh BbICOTY 00pa3ioB nocie aehopMaluu.

Omnpenenuts creneHs aedopmannu oopas3uos &, %.

3aMepuTh TBepA0CTh 00pa3ioB. [lonydyeHHble TaHHbIE 3aHECTH B TaOI.

[To nomy4yeHHBIM TaHHBIM MOCTPOUTH TpaduK U3MEHEHUS TBEPJOCTH MaTepHala OT CTEeIIEHU
nepopmaruu HB = f(g). Cnenatb BbIBOJA O BIMSIHUM CTETICHH JeOpMaIliu Ha TBEPAOCTh METAJLIOB.

N3yunts 1 3apucoBaTh CTPYKTYpY 0Opa3IOB MOCIE pa3IUYHbIX CTENeHeH nedopMaliuu.

JlabopaTopnasi pabora Ne 5. MuKpOCTpyKTypa YriaepoAHUCTBIX CTaJed B PaBHOBECHOM
COCTOSIHUH.

N3y4nTh MUKPOCTPYKTYPY YIVIEPOAUCTBIX CTAJIE B PABHOBECHOM COCTOSIHUU.

CxeMaTuyecku 3apHcoBaTh HaOII0aeMyl0 B MHUKPOCKOI MHUKPOCTPYKTYPY B KBajapaTax
30%x30 MM.

Onpenennuts o MUKPOCTPYKTYPE C TIOMOILBIO MpaBUila OTPE3KOB COJEPIKAaHUE YIiIepoJa B
Ka)/I0M 00pas3lie CTalu.

Ilon KaXXIpIM PHCYHKOM YKa3aTh MHUKPOCTPYKTYpPY, COJepXkaHue Yriepona, (a3oBbIi
COCTaB, IIPEAIOIaraéMyr0 MapKy CTaJld, €€ KJ1acc.
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W3 cnpaBouHOW TaONUIBl BHIMKMCATh MEXaHUYECKUE CBOMCTBA ISl HCCIETYyEeMBIX MapoK
CTajei W TOCTPOUTH TpapHUUecKyl0 3aBHCUMOCTh «MeXaHHUeCKUe CBOWCTBA - COJIEpIKAHHE
yIIaepoaa».

JlabopaTopHasi pa6ora Ne 6. CtpoeHue u CBOKCTBA UyT'yYHOB.

N3yuuTh Moag MUKPOCKOTIOM MUKPOCTPYKTYpPY O€JIOT0o YyryHa M 3apHCcOBaTh €€ B KBajpare
30%30 MM. YKazarh CTPYKTYpYy U CTPYKTYPHBIH KJ1acC 3apMCOBAHHOIO YyT'yHa.

N3yunuth 1moa MUKPOCKOIIOM MHUKPOCTPYKTYPBI CEPbIX, BHICOKOIIPOYHBIX U KOBKHX YYT'YHOB
I0 W mocie TpaBieHus. Ha wmukpomummdax A0 TpaBieHUS onpenenuts (GpopMy TpapuTHBIX
BKIIOYEHHH W BHJ dyryHa. Ha wMukpommmdax mocie TpaBlIeHHS HCCIENI0BaTh CTPOCHHE
METaJJINYECKOW OCHOBBI M OIPENEIUTh MapKy UyryHa. Pe3ynbrarhl Uccieq0BaHUl MPEICTaBUTh B
BUJIE pUCYHKOB (kBaapaTsl 30%30 MMm).

KpaTko onucate ciocoObl NOIY4Y€HUS CEPOr0, BBICOKOIIPOYHOTI'O U KOBKOTO YYT'YHOB.

JladopaTopHnas pa6ora Ne 7. MukpoCTpyKTypa JIETUPOBAaHHBIX CTajied B PaBHOBECHOM
COCTOSIHUH.
N3yuuts cTpoeHME cTanei 1o MUKPOCKOIIOM.
CxemaTnuecky 3apucoBaTh HaOII01aeMble CTPYKTYphI B kBajgparax 30x30 mm.
C momo11pI0 AUarpaMm ONpeeuTh KJIacC U3y4aeMbIX CTalleH.
[lox kaxapIM PHUCYHKOM HaIlucaTh MAapKy CTalM, €€ XUMHUYECKHH COCTaB, CTPYKTYpYy U
CTPYKTYPHBIN KJ1acc

JladopaTopHnas pa6ora Ne 8. Hopmanuzanus yriiepoaucToi cTaim.

3anucaTh MapKy cTajiu B rpady 2 mpoTokoJa.

N3meputs 0Opas3ipl MpU MOMOIIM IITAHTCHIUPKYJIS U pe3ylbTaThl 3aMepa 3aluchiBaTh B
rpady 3.

Omnpenenuts TBepAocTs HB 00pa3iioB B MCXOJHOM COCTOSSHUU M TOJXYYEHHBIE PE3yIbTaThl
TBEPJIOCTH 3amucarth B rpady 4.

BrinmonHuTe HOpManu3anuio 00pasloB U ONPEAETUTh TBEPAOCTh YIISPOAUCTON CTallu MOCe
HOpPMaJHU3aluu.

Onpenenuth TeMmnepaTypy HOpMalIM3allUM CTaJ, MOJIb3YSICh HIKHEH YacThio JUarpamMmbl
KEJIe30-1IEMEHTHT.

JInst cpemHeyraepouCThIX JIOABTEKTOMIHBIX cTanield (ctamum mapok 40-65) temmeparypa
HopMmanu3anuu  BeiOMpaercs Ha 30-50°C Beime smaun GS, T. e, Acs+(30-50°C), mis
BBICOKOYTJIEPOIUCTHIX 3a3BTEKTOMAHBIX cTasiel (Y9-Y12) temmneparypa Ha 30-50 °C BbIlIe TUHUA
SE, 1. e. Acm+ (30-50°C).

Temnepatypy HopManu3aluu 3anucarhb B rpady 5.

Onpenenuth 00IIYI0 TPOJODKUTEILHOCTh HArpeBa U BBIACPKKU 00pa3loB u3 pacuera 1,5
MUH Ha | MM JuamMeTpa Wi TONIUHBI oOpa3ia. PesynbpTarsl 3anucats B rpady 6.

OO0pa31bl TOMECTUTH B MEUb, HATPETYIO JI0 TeMIEepaTypbl HOPMAIU3AIMH ISl CTalId JaHHOU
MapKH, Kak [MOKa3aHo Ha PUC. 2, U BbIIEPKATh B Ie4n TpeOyemoe Bpemsi.

W3Bneur 0O0pa3ipl MOCIEIOBATENBHO OJWH 3a APYTUM U3 TEYd M OXJIaJUTh HUX Ha
CIIOKOMHOM BO3/yX€.

3auucTuTh 00a Topiia 00pas3oB Ha NUTM(OBATHHOMN MIKYpPKE.

Onpenenuth TBEPAOCTh HOPMAJIM30BaHHBIX 00pa3lioB. Pe3ynbTaThl M3MEpeHUN TBEPAOCTU
3aHecTH B rpady 7.

N300pa3uth rpaduyecku peKuM HOpMadU3alliid B KOOpAMHATaX TeMIeparypa - BpeMms
Harpesa.

W3yuuth CTPYKTYpBHl HCCIEAYEMBIX CTaleid A0 U TOocie TepMUYECKO 0O0pabOTKH.
3apucoBaTh CTPYKTYpbI B kBaaparax 30x30MmM.

JlabopaTopnasi pabora Ne 9. MuKpoCTpyKTypa IIBETHBIX CILIABOB.
OmnpenenuTh XMMHUYECKUH COCTaB IBETHBIX cmuiaBoB JjaryHu JI60, Oponssrt bpC30,
mopamoMunus {1 u cuirymuna AJI2.
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N306pa3uth quarpamMmsl coctostaus cucrem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha pguarpammax COCTOSHHSI CHCTEM YKa3aTh COOTBETCTBYIOIME KOHIICHTPALMU CIUIABOB,
OTPEJEIIUTD UX CTPYKTYPHBIM COCTaB B paBHOBECHOM cocTosiHuU npu 20°C U yka3zaTh TEMIEPATyphl
KPUTHUYECKHUX TOYEK.

N3y4nTh MUKPOCTPYKTYPY IIBETHBIX ciuiaBoB JatyHu JI60, 6ponssl bpC30, mropamoMuHus
JI1 (3akajneHHOTO ¥ UCKYCCTBEHHO COCTApEHHOT0) U cuitymMuHa AJI2.

CxemaTHUeCKH 3apUCOBATh HAOIIOAEMbIe CTPYKTYpHI CIUIaBOB B KkBagparax (30x30 mm).
[Tox kaXIpIM PUCYHKOM yKa3aTh MapKy CIUIaBa, XMMUUYECKHI COCTAB U THII AUATPAMMBI COCTOSHHUS,
K KOTOPOMY OH OTHOCHTCSI.

VYka3aTh, KakMe U3 U3YYCHHBIX CIUIABOB YIPOYHSIOTCS TepMooOpaboTkoil. OTBeT
000CHOBATb.

Kpurepnu u mkana oeHMBaHMs IO OLEHOYHOMY CPEACTBY —
3a0anus no 1a60paAmMoOpPHbLIM 3aHAMUAM

[IIxana oueHuBanus

Kpurepuit onesuBanus
(nHTEpBaAT OAIIOB) PHTED B

5 3aaHue BBHIMOJIHEHO Ha BBICOKOM YPOBHE (CTYIAEHT B IOJHOM OObeMe
OCBETHJI pacCMaTpUBAEMYyIO IPOOJIEMATUKY, IPUBET APIYMEHTHI B M0JIb3Y
CBOMX CYKIEHUH, BJIaJI€ET poQUIBHBIM MOHATUHHBIM
(KaTeropuajgbHbBIM) aNnapaToM U T.I1.)

4 3ajjaHue BBINIOJHEHO HAa CPEIHEM YPOBHE (CTYIEHT B LEJIIOM OCBETHUII

paccMaTpuBaeMyro NMpoOJeMaTHKy, MPUBET apryMEHTHI B IMOJIb3Y CBOMX
CYXJECHUMH, OMYCTUB HEKOTOPbIE HETOYHOCTH U T.II.)

3 3ajaHue BBIMOJHEHO HA HHU3KOM YpOBHE (CTYAEHT JOIYCTHJI
CYUIECTBEHHbIE HETOYHOCTH, H3JIOKWJI Marepuaa C OmMOKaMH, He
BJIaJe€T B JIOCTAaTOYHOM CTENEHU MNPOQMIBHBIM KaTe€ropHaabHbIM
anmapaToMm M T.I1.)

2 3amaHue BBIOJIHEHO HAa HEYJOBIETBOPUTEIHLHOM YPOBHE WU HE
npesicTaBieH (CTyJeHT He TOTOB, HE BBHIIOJHIII 3aJaHue U T.11.)

3agaHue I NPAKTHYECKUX 3aHATHI

3ansTue 1. Kpucrammueckoe crpoeHue MeTaiuioB. 3ajgava 1. 3agaya 2.

3amaHue: OCBOUTBH MPOIECC 3aTBEPACBAHUS KPUCTAUIMYECKUX BEIIECTB M YCTAaHOBHUTH
B3aHMOCBSI3b MEXy CTPYKTYPOU CIIUTKA M YCIOBHUSMH IMPOIIECCa KPUCTALIU3AIMH.

KoHTpoJibHBIE BOITPOCHI

1. Uto takoe dazosoe npespamienue? [IpuBeaute mpumepsl.

2. OOmbsacHuTe, moueMy (pa3oBoe MpeBpallleHue KPUCTAIMYECKUX TeJl COMPOBOXKAACTCS
TeroBbIM 3¢ dekrom? [IpuBeaure nmpumMepsl.

3. Hapucyiite KpuBYIO OXJaKICHHS M HarpeBa s KPUCTAIUIMYECKOTO M aMopdHOro
BEIIECTBA.

4. Hapucyiite u 00bSACHUTE CXEeMy H3MEHEHUs CBOOOTHOW SHEPTHMHM YHUCTOTO METaljia B
TBEPAOM U SKHJIKOM COCTOSTHUSIX ¥ 3aBUCHMOCTH OT TEMIIEPATYPHI.

5. Uem o0ObsCHsAETCS pa3IuuMe MEXIy TEeMIepaTypoll IUIaBICHUS M TEMIEpaTypoit
KpUCTAJUTU3ALIUN?

6. HazoBuTe OCHOBHBIE ITapaMeTpbl MPOLIEcCa KPUCTATUIM3ALIUH.

7. OObsCHUTE CBSI3b MEXKJIY YHCIOM IIEHTPOB KPUCTAJUTM3AIUH, JTMHEWHOW CKOPOCTHIO MX
pOoCTa ¥ BEIMYMHOM 3epHa.

8. HapucyiitTe u O0OBSCHUTE CXeMY BIMSIHHS TEPEOXJIaXACHUS Ha YHUCIO IEHTPOB
KPUCTAJUTM3aLUH U CKOPOCTh POCTa KPUCTAILIOB.

9. llepeuncnure HakToOphl, CIIOCOOCTBYIOIINE MEPEOXIAKIACHUIO METAILIOB.

10. JlaiiTe MOHATHE O KPUTHIECKOM PaJInyce 3apO/IbIiia TBEPIOH (a3sbl.

11. JaiiTe MOHATHE O TOMOT€HHOM MEXaHU3Me 3apOKICHHS TBepAoi (da3bl.

12. JlaiiTe MOHATHE O TETEPOTEHHOM MEXaHH3Me 3apOXKACHUS TBEPAOH (a3bl.
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13. Hapucyiite 1 00bICHUTE 30HAIBHOE CTPOCHUE METAITTMUECKOTO CIIUTKA.
14. IlepeunciauTe IOCTOMHCTBA M HEAOCTAaTKU CIUTKA C Pa3BUTON 30HON CTOJIOYATHIX
KkpuctamioB. HazoBute (hakTopsl, ClIOCOOCTBYIONINE PA3BUTHIO 30HBI CTOJIOYATHIX KPHCTAIJIOB.

15. Ilepeuncnure AOCTOMHCTBA M HENOCTAaTKU CIUTKA C Pa3BUTOM 30HOH pPaBHOOCHBIX
KPHUCTaJLIOB.

Zansartue 2. [Tnactuyeckas aedopmarusi, peKpUCTAIUIM3ANUS U MEXaHUYECKHE CBOWCTB.
3anaua 3. 3agaya 4.

3amaHue: W3YYHUTh BIMSHUE XOJIOJHOW IUTACTUYECKOW JedopMalu Ha CTPYKTYpY U
CBOMCTBa METAJLJIOB.

KonTtponsHbIE BOIIPOCHI

1. Yro Takoe ympyras aedpopmalus METaUIOB U CILUIaBOB?

2. ®Ou3nUecKrue METO bl OTIPEICIICHUS YIIPYroi e opMaIiiu.

3.  CTpyKTypHO-UYBCTBUTEIBHbIE ¥ HEUYBCTBUTEIBHBIE XapaKTEPUCTUKHU  YIPYroi
nedopmaruu.

4. Yto Takoe miactuyeckas nedopmalus MeTauioB U CIIJIaBOB?

5. duarpamMma HanpspKeHue - AedopMarius s IIACTHYHBIX H XPYIKUX METAJIIIOB.

6. XapaKTepUCTUKH TUIACTHYECKOU ehopMaIiuu AJis MIACTUYHBIX U XPYIKUX MaTepUaloB.

7. Kak mpoucxoauT miiactTuueckas aeopmaiiysi B MOHO- U TTOJIUKPHUCTAIIIAX ?

8. Tekctypa neopMupoBaHHBIX MaTEPUATIOB.

9. Yto Takoe IUCIOKAMAA U IUIOTHOCTD JUCIOKAIANA?

KakxoBa mimoTHOCTh qucCIOKaIuil B OTOXOKEHHBIX U HAKJIEMaHHBIX 00pa3iax?

10. ®uznyeckas CyIIHOCTh HaKJIEMNa.

11. Kak Bnumsier Hakien Ha (U3HYECKHE, XUMHUYECKHE W MEXaHWUYECKHE XapaKTEPUCTUKHU
HaKJIENaHHOro Marepuana?

12. OTOpIX ¥ DOJIUTOHU3AIIH.

13. 3mMeHeHue CTPYKTYPhI, GU3UIECKUX, XUMHUECKUX U MEXaHUYECKUX CBOMCTB METAIIJIOB
U CILJIaBOB.

14. IlepBuuHas pekpucTayIn3aus METaNIOB U CIIaBOB.

15. U3menenue pu3NIecKrX, XMMUYECKUX U MEXaHUYECKUX CBOMCTB METAJIJIOB U CILIABOB.

16. BropuuHas pekpucTaiin3aius METAJIJIOB U CIIABOB.

17. Kak BiMseT BTOPUYHAs PEKPUCTAUIM3ALMA HAa H3MEHEHHE MEXaHUYECKUX CBOMCTB
HAaKJICTIAHHBIX MaTEPHUAJIOB.

18. Kputnueckas crenens aepopManuu.

19. Xonoanas u ropsyasi 00paboTka MeTaioB U criaBoB. O01acT MPUMEHEHHUS.

3ansaTue 3. GopmupoBaHUe CTPYKTYpbl Mpu KpucTaum3anuu. da3pl B METATIMUECKUX
crutaBax. [IpaBuno a3 unm 3akon ['u60ca. [IpaBusno otpeskos. 3anaya 5. 3agaua 6.

3ananue: mpuoOpecTH HaBbIKK B U3YUYEHUU CIUIABOB C MOMOIIBIO TUarpaMM COCTOSIHUSI.

KoHTpoJibHBIE BOITPOCHI

1. Yto Ha3bIBaeTCs METAINIMYECKUM CILIABOM?

2. Uto Takoe KoMnoHeHT? - (paza?

3. Kakoe cocTosiHME cIlJIaBa Ha3bIBA€TCSl PABHOBECHBIM ?

4. Yto Ha3bIBaeTCAd TBEPJBIM PACTBOPOM? - XMMHUYECKHUM COEAMHEHHEM? - T€TepOTreHHOU
CTPYKTYpPOi1?

5. Kakumu ObIBarOT TBEpAbIE PaCTBOPHI?

6. UTo 03HauaeT TBEpAOE PAaCTBOPHOE YIIPOUYHEHUE U B YEM €0 MPHUUMHBI?

7. lnarpaMmbl COCTOSIHUSL ABYXKOMIIOHEHTHBIX CILJIABOB.

8. UTo Takoe AuarpaMmMa cOCTOSTHUSA?

9. Kakue TOUKM Ha3bIBAIOT KPUTUUECKUMHU?

10. Yto Takoe TEpMUUECKUI aHAIN3, KAKOBA €r0 CBS3b C IMarpaMMOM COCTOSIHUS CIIJIaBOB?

11. KakoBa npakTtuueckasi METOJIMKA MOCTPOCHUS IMarpaMM COCTOSIHUS CILIaBOB?

12. Chopmynupyiite nmpaBuio ¢as.

13. Yto nmo3BOISET ONPEAENITh IPABUIO OTPE3KOB?
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14. Meroanka TpUMEHEHUSI METOJa OTPE3KOB.
15. Kakue BHIbI HOHBapUAHTHBIX (Pa30BBIX PEAKIUN BaM M3BECTHBI?
16. Kakoe npeBpallieHue Ha3bIBA€TCSl 3BTEKTUUYECKUM (3BTEKTOUIHBIM, IEPUTEKTHUECKUM,

neputrekrouHbIM)? [IpuBecTu cxemy 3TOM peakuuu.

17. Kakue nMHUU HA3bIBAIOTCS JIMHUSAMU JIMKBUIYC U COIUAYC?
18. B uem oTiim4ne CTPYKTYpHOU JHarpaMMbl OT (a30Boii?

3ausatue 4. XKenezo u ero cruaBel. CrutaBel CHCTEMBI kejne30 — yriepoia. duarpamma

COCTOSIHUSI JKEJIe30 — IIEMEHTHUT. 3amaya 7. 3amaya 8.

3amanue: u3yduTh (a30BbIe M CTPYKTYPHBIE TPEBPALICHUS, HAOIIOIaeMbI€ TIPH Pa3TUIHBIX

TEMIICPATypax B KCIJIC30YTIJICPOJUCTBIX CILIaBaXx.

KonTponsHbIE BOIIPOCHI
. HazoBuTte ocHoBuble (ha3bl B cucteme Fe —FesC.
. HazoBuTe rereporennsie cTpykTyphl B cucteme Fe —FesC.
. Kak BBITJISIAAT 11O MUKPOCKOTIOM T€T€pOTeHHBIE CTPYKTYpHI B cucteme Fe —FesC?
. Uto Ha3bIiBaeTcs heppuTOM (ayCTEHUTOM, IEMEHTUTOM, MEPIUTOM, JIeAeOypuTOM)?
. KakoBbl ©X OCHOBHbIE MEXaHHUYECKHUE CBOMCTBA?
. HazoBuTe HOHBapuaHTHbIE NpeBpalenus B cucreme Fe —FesC.
. [loxaxxute nX Ha qUarpamMMe U 3aluLIUTe UX (a30BbIe PEAKIIUH.
. [laiiTe onpenenenue 4yryHoB.
. UeM OHM OTJIMYAOTCS IO MEXaHUYECKUM U TEXHOJIOTMYECKUM CBOMCTBAM?
10. VYkaxuTe paBHOBECHOE CTPYKTYpHOE COCTOSIHME IIPHM HOPMAJIBHOW TeMIepaTrype

O 0 O U1~ WP

JOPBTEKTOUIHOM (3a3BTEKTOUIHOM, SBTEKTOUTHOM) CTAJIH.

11. VYkaxure paBHOBECHOE CTPYKTYpHOE COCTOSIHME IIPHM HOPMAJIBHOW TeMIepaTrype

JO9BTEKTUYECKOTO (3BTEKTHUYECKOTO0, 3a3BTEKTUUYECKOT0) UyT'yHa.

Heu?

12. Kak 3aBUCIT MEXaHUYECKHUE CBOMCTBA YriIepOAUCTON CTaJIM OT COJIEPaHMS yriiepoa B

13. B uéM 3akimodaeTcsi OTAMYME EMEHTUTA IEPBUYHOT0, BTOPUYHOTO U TPETUYHOTO?
14. Kakue cymecTByIOT BUABI KiIacCU(PUKAIIANA CTATH?
15. Kak knmaccuumupyroTces ctaay 1o Ha3HAUYCHUIO?

3ansaTue 5. J[uarpaMMa cocTOsSHUS JK€Ne30 — YIIIepo/1 — JIETUPYIOIIUN AIIEMEHT.

3amaHue: U3y4yuTh BIMSHUE JISTUPOBAHUS HA CTPYKTYPY CTAJIU B PABHOBECHOM COCTOSIHUU.
KoHTpoabHbIE BOIPOCHI

. Uto Takoe nerupyromue 3meMenTsl? Kakue ¢a3pl oHU 00pa3yroT B cTajsax?

. Kak BusttoT nerupyroiue 31eMeHThl Ha ToauMophu3Mm xene3a?

. [IpuBeuTe CTPYKTYpy U CBOMCTBA JIETUPOBAHHOTO (heppUTa U ayCTEHUTA.

. HazoBute xapOuaHas ¢a3y B TerupoBaHHBIX CTANSIX.

. Kakue uHTepmMeTamininbie COeIMHEHUS B JIETUPOBAHHBIX CTAIAX?

. [IpuBeuTe CTPYKTYpHBIE KJIACCHI IETHPOBAHHBIX CTAJIEH B YCIOBUSX PAaBHOBECHS

. Ha kakue rpynmnsl genstcs kapOuzpl, oOpa3yroluecs B JETHPOBAHHBIX CTAIAX?.

. Onummure, Kakue IEMEHTHI CIIOCOOCTBYIOT 00pa3oBaHuI0 (peppUTHBIX cTasIeh?

9. OnumuTe Kakue 3IeMEeHTHI ClIOCOOCTBYIOT 00pa30BaHUIO ayCTEHUTHBIX CTasen?

10. Kakoe BiMsiHME OKa3bIBAIOT JIETUPYIOLIUE AIEMEHTHI Ha 3BTEKTOMIHYIO KOHIICHTPALIUIO

03NN WN —

" OpCaCIbHYIO PAaCTBOPHUMOCTD YIJICPOA B ay'CTeHI/ITe?

11. OnuiuTe Mo BIMSHUEM KaKUX 3JIEMEHTOB 00pa3yroTcs cTau JieqeOypuTHoTo Kiacca?
12. TlpuBenuTte Kiaccu(UKaLMIO JETUPOBAHHBIX CTaJeH M0 HA3HAYECHUIO

13. Kakue ctanu Ha3pIBaroTCs JerupoBaHHbIMU? Lenb nerupoBaHusi.

14. OnumuTe, 4TO TaKOE NOCTOSIHHBIE TPUMECH U JIETUPYIOLIUE AIEMEHTHI B CTAIAX .

15. B xakoM BHJIe HaXOATCS JIETUPYIOLIUE AIEMEHTHI B CTAIAX?

3ansitne 6. Teopus M mpakTHka TepMmuyeckoid o0paboTku. CocTaBlieHHME MapLIpyTHOM

TEXHOJIOTHMH HU3rOTOBJeHUs AeTanu. HaszHadyeHue TCMIICPATYypbl HAarpcBa u criocoba OXJIAXKJICHHUA.
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Omnpenenenne MNpOJNOJDKUTENBHOCTH HarpeBa. lIlpeBpamienue mnpu HarpeBe. 3amava 1.
[IpeBparnienue npu oxyaxaeHuu. 3agaqa 12. [IpeBpaiienue npu ormycke. 3agada 13.
KonTtponsHbIe BOIIPOCHI

1. KaxoBa uenp TepMuyeckoil 00padoTku cranu?

2 B uém 3akmouaercs TO cTaJiu W KAaKUMH TpeMs OCHOBHBIMHM IapaMeTpaMu
Xapakrepu3yercs e€ pexum?

3 HasoBure 4eTbIipe OCHOBHBIX IIpeBpalieHusl, nporekatomue npu TO.

4. Kakue u3 HUX UMeroT AUPPy3MOHHBIH, a TAaKXKe CABUTOBbIN XapakTep?

5. Kak o603Ha4aroTcst Kputudeckue Touky (Jmaun) npu TO cramn?

6. 13 kakux JByX 3JI€MEHTapHBIX IPOLIECCOB CKJIabIBAOTCS NpeBpaineHus A<«>11?

7 YTo moHMMaeTCs MOJ] HACJIECTBEHHBIM 3€PHOM ayCTEHUTA; KAKUM OHO OBIBAET U OT YEero
3aBUCUT?

8. OObsCHUTE CMBICT OHATUI HayalbHOE U IEHCTBUTENILHOE 3€PHO ayCTEHUTA.

9. HazoBute npoaykTh! 1u¢Gy3n0OHHOTO MPEBPALLEHHS AyCTEHUTA.

10. Kakue npumepHble 3HaU€HUSI TBEPJOCTU UMEIOT NEPIUT, COPOUT U TPOCTUT CcTaiu 45 U
yeMm 00yCIIOBJIeHA dTa pa3zHuia?

11. Kakoit nmapamerp TO cnegyeT M3MeHATb, YTOOBI MOJY4aTh B CTaJIM pa3HbIE BUIbI
¢depputo-uementuTHbIX cmeceit (I1,C,T)?

12. YTo Takoe KpUTHYECKasi CKOPOCTh 3aKaIKu?

13. Kpatko oxapakTrepu3yinTe aTOMHBIN MEXaHU3M MAapTEHCUTHOTO IIPEBPALLIECHHUSL.

14. Yto npeacraBisieT coO0i MapTEHCUT?

15. OxapakTepu3yiTe KpUCTALINYECKYIO PEIMIETKY MaPTEHCUTA.

16. Ha3oBuTE OCHOBHBIE MEXAHMYECKHE CBOMCTBA MAPTEHCUTA.

17. Ilouemy Bceraa Ipu 3aKajIke€ CTaTH HA MAPTEHCUT CUJIBHO IOBBIMIAETCS TBEPAOCTH U
MIPOYHOCTH?

3anstue 7. Tepmudeckas 00paboTka neTaneit mamuH. 3agada 15

3amaHue: Ha3HAYUTHh TEMIIEpAaTypbl HAarpeBa M Croco0 OXJIaKICHHs, U300pa3UTh CXEMbl
PEXHUMOB

KoHTpoJsibHBIE BOTIPOCHI

1. YUTo Ha3pIBaeTCs 3aKaJIKoM cTanm?

2. Kakas ckopoCTh Ha3bIBA€TCS KPUTUUECKON CKOPOCTHIO 3aKaJIKN?

3. Kakyro cTpykTypy UMeeT JO3BTEKTOUIHAS CTallb MOCe 3aKaIKu MPU Voxi>V «p?

4. Kak onpenenuTh TeMmIeparypy 3aKalKM — JIOOBTEKTOMJHOM, HBTEKTOMJHOW U
3aDBTEKTOUIHON cTajiei?

5. Kak BiusieT Ha TBEpJOCTb 3aKAJICHHON CTalld, yBEJIMYEHHE KOJMYECTBa yriepoia B
cranu?

6. Kakoe cTtpoenue nMeer MapTeHCUT O] MUKPOCKOTIOM?

7. Cranp Y12, temnepatypa HarpeBa Aci+ (30...50)°C. Kakas chopmupyercss CTpykTypa
MpH 3aKajike?

8. UTto Takoe MapTEeHCUT?

9. Kakue cranu TpeOyrOT MOJTHOM, HENOTHON 3aKalKu ?

10. Cranp 50, Temnepatypa HarpeBa Aci— Acs, Voxs >Vip Kakas popmupyercs ctpykrypa?

11. Kakyto cTpykTypy umeeT ctanb ¥ 12 mocie HEemoJHON 3aKalku Mpu Voxi> Vip. Kakas

¢bopmupyercst cTpykrypa’?
12. B xako# cpefie 0XJ1aXXIar0TCsl YIIIEPOAUCThIE U JIETHPOBAHHBIE CTAIM HA MAPTEHCUT?
13. Yto Ha3bIBaeTcs COPOUTOM, TPOOCTUTOM?
14. Yro HazpiBaeTcs GeppUTOM, ayCTEHUTOM, LIEMEHTUTOM, MapTEHCUTOM?
15. KakoB MexaHN3M 3BTEKTOMAHOTO, MAPTEHCUTHOTO IIPEBPAILICHUN?
16. UeM oTnmMuaroTcst CTpYKTYpBI IepiinTa, COpouTa U TpoocTuTa?
17. Ha3oBuTE 0COOEHHOCTH MapTEHCUTHOTO MpeBpaIeHus?
18. KakoBa mpupo1a BBICOKOM TBEPIOCTH MapTeHcUTa?
19. 3aBucHT 1M TBEPAOCTh MAPTEHCUTA OT CKOPOCTH OXJIAXKACHUSA?
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20. Ilouemy B 3aKaJIeHHOH CTaJy IPUCYTCTBYET ayCTEHUT OCTATOYHBII?
21. lns 9ero mpoBOIUTCSI 00pabOTKa XOJIOI0M 3aKaJICHHOW CTaln?

3ansiTue 8. BeiOop Mapok cTasneil v CIiaBoB Uil M3TOTOBJICHUS MHCTpYMEHTa. 3aaya 18.

3ajaHue: ONpeleNuTh, K KaKOH IpyIle MHCTPYMEHTAJIbHBIX MAaTEpUAJOB IO YCIOBUSAM
9KCIUTyaTallMM U 00JIACTH MPUMEHEHUS JIOJDKEH OTHOCUTHCS MaTepual 3aJlaHHOTO0 MHCTPYMEHTA.
BbIOpaTh MHCTPYMEHTAIBHBIN MaTepHuaji B COOTBETCTBUU C TPEOOBAHUSIMH.

KonTponbsHbIE BOIIPOCHI

1. Ha3oBure OCHOBHBIE MEXAaHUYECKHE CBOICTBA HHCTPYMEHTAJbHBIX JIETHPOBAHHBIX
CTaJen.

2. Kakue THITbI HHCTPYMEHTAJIBHBIX CTATEH BaM M3BECTHBI?

3. [lpuBeaure mpuMepsl cTaTeil Uisl peXyIIEro MHCTPYMEHTA, padOTarolero B JIETKUX U
HOPMAaJIbHBIX YCIIOBUSX.

4. IlpuBenuTe MpUMEpHl CTaJeH A MHCTPYMEHTa, padOTaIOLIEro B KECTKUX YCIOBUSX, C
BBICOKMMH CKOPOCTSIMU PE3aHUSI.

5. B 4ém 0co0eHHOCTH CTPYKTYpPBI OBICTPOPEXKYILUX cTajeH ?

6. HazoBute Tumnosoii pexxum TO OwpicTpopexymux ctaieil. B uém ero ocobennoctu? Kax
U3MEHsIeTCs CTPYKTypa Ha pa3HbIX Tanax TO?

7. IlpuBenute mnpuMepbl cTajgedl Juid U3MEPUTENBHOTO MHCTpyMeHTa. Onumwure
0COOEHHOCTH MX TEPMUYECKON 00pabOTKH.

8. Kakue cranu mpuMeHsIOT 1151 HHCTPYMEHTOB XOJIOJAHOM 00paboTKH 1aBIeHUEM?

9. Kakue cranu npuMeHsIOT AJis MHCTPYMEHTa ropsiueil 00paboTKu AaBiieHueM ?

10. Kakumu CBOWCTBaMH JIOJDKHBI OO0JIalaTh IITAMIOBBIC CTIM IS TOPSYETO
nepopmupoBanus’?

11. B 4éM 0CcOOEHHOCTH XMMHYECKOTO COCTaBa 3THX CTajed MO CPaBHEHUIO C APYrUMU
MHCTPYMEHTAJIBHBIMU CTaIsAMU?

12. Haznaubte pexxum TO cranmu SXHM 111 MOJIOTOBBIX KOBOYHBIX IIITAMITOB.

Kpurepun u mkana oneHMBaHUsA 110 OLLEHOYHOMY CPEACTBY —
npakmudeckue 3aHAmus

[Ikana orleHUBaHUS
(maTEpBaN O0AIOB)
oTJINYHO (5) CryneHT r1y0OKO M B TOJHOM OOBEME BianeeT NPOrPAMMHBIM
MaTepralioM. [ paMOTHO, UCUEPIIBIBAIOIIE U JIOTUYHO €r0 M3J1aract B
yCTHOM  wmiau  nuchMeHHOM — ¢opme. Ilpm  stom  3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYPy, MPOSIBISICT TBOPYCCKUH IMOAXOI B
OTBETaX Ha BONPOCHl W MPABHIBHO OOOCHOBBIBACT IPHHSTHIC
pellICHHsI, XOpOIIO BJaJeeT YMEHHSIMH W HaBbIKAMH TpHU
BBITOJIHEHUH MTPAKTUYCCKUX 3a]1a4.
xopoto (4) CTymeHT 3HaeT MPOrpaMMHBIM MaTepuan, TPaMOTHO W MO CYTH
u3NaraeT ero B YCTHOM WM MHUCbMEHHOW QopMme, Iomyckas
HE3HAYUTENbHbIE HETOYHOCTH B  YTBEPXKACHHSIX, TPAaKTOBKaXx,
OTIpENICNIEHUSAX U KATEerOpUSX WJIM HE3HAUUTENbHOE KOJIHYECTBO
omun6ok. [Ipu aToM BrnaseeT HEOOXOUMBIMUA YMEHHUSIMHU M HaBBIKAMU
MIPY BBITIOJTHEHUH MPAKTUYECKHX 3a]1au.
yIoBiIeTBOpUTENbHO | CTYIEHT 3HAaeT TOJILKO OCHOBHOM MPOTpaMMHBIN MaTepHal,

(3) JOTTYCKaeT HETOYHOCTH, HEIOCTATOYHO YETKHE (DOPMYIHUPOBKH,
HETOCIIE0BATEIHHOCTh B OTBETAX, U3JIaraéMbIX B YCTHOW WIIH
nucbMeHHOU opme. [Ipu 3TOM HEAOCTATOYHO BIa/IeeT yMEHUSIMU U
HABBIKAMU MPHU BHIMOJTHEHUH MMPAKTUYECKHX 3a7a4. Jlomyckaer 10

Kputepuii onennuBanust
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30% omnOOK B U3JIara€MBIX OTBETAX.

HEeyA0BICTBOPUTEIbHO | CTYACHT HE 3HACT 3HAYMUTEIILHOW YacTHU MPOrPAMMHOIO MaTepHuaa.
2) [Ipu 5TOM J0ITyCKaeT MPUHIUITHATIBHBIC ONIMOKU B JJOKA3aTeIbCTBAX,

B TPAKTOBKE MOHATUN W KATCTOPHUH, MPOSBISCT HU3KYIO KYJIBTYPY

3HAaHUH, HE BJIAJCCT OCHOBHBIMH YMCHHMSIMH W HaBBIKAMH TpHU

BBITMIOJIHEHUM TPAKTUYECKUX 3aaad. CTyIeHT OTKa3bIBaeTCs OT

OTBETOB Ha JIOTIOJTHUTEJIbHBIC BOTIPOCHI

OueHo4YHbIE CPeCTBA AJIS MPOMEKYTOYHOM aTTeCTAUM (IK3AMEH)

CrpoeHune ueaabHbIX KPHCTALIOB.
[TepeuncnuTh OCHOBHBIE CBOMCTBA METAJIJIOB.
OxapakTepu30BaTh MOHATHE METAJUTMYECKON XUMHIECKOH CBSI3H.
Ha3zBatp oTiimume KpUCTANTHIECKOTO U aMOP(PHOTO COCTOSHUS BEUIECTBA.

5. Ha3Bath TpW OCHOBHBIX THIIA KPUCTAJUTMUECKUX PEIIETOK MeETala, W OIHCaTh
PacCTOJIOKEHUST aTOMOB B HUX.

6. Jlate ompenencHue KoopauHAIMOHHOTO yucia, Haitu ero it OLK w (mmm) 'K
pEeIIeTOK.

7. Uem xapakTepu3yeTcss W KaK BBIYHCISETCS IUIOTHOCTh YIIAKOBKA aTOMOB B
KPUCTAJUTMYECKOM perreTke?

8. Uro coboif mpeacTaBiseT U KaK MPOSBIISIETCS aHU30TPOITUST KPUCTAITHYECKUX TEI?

9. Ctpoenue pealbHBIX KPUCTAIIIOB.

10. Kakx reomerpuveckd KiIacCHPpUIUPYIOTCS Ne(PEKThl KPUCTAUITMYECKOTO CTPOCHHUS?
[TpuBecTr mpuMepb! 1e(heKTOB KaKIOTO Kiacca.

11. JlaTe ompeneneHue BaKaHCUU M MEXY3€IbHOTO aTOMa.

12. Ha3Bath BO3MO’KHBIE MEXaHHU3Mbl OOpa30BaHUS TOYEYHBIX JCHEKTOB B HJCATHHBIX
KpHUCTaJIJIaX ¥ OMKCATh UX MOBEACHUE U poJib B U(HY3HOHHBIX MTpoLieccax.

13. JlaTe oOmiee onmpeneneHue AUCIOKAIIH.

14. OmnwucaTh KpaeByIO JUCIOKAIUIO U TEOMETPUIO €€ 00pa30BaHU.

15. OnwucaTh BUHTOBYIO AMCIIOKAIMIO U MEXaHU3M €€ 00pa30BaHU.

16. Yro takoe BekTop broprepca?

17. Kak omnpenensieTcst SHEprus JUCIOKAuu?

18. Kak omnpenensieTcs INIOTHOCTh AUCIOKAUU?

19. Kak BiuseT miI0THOCTh JUCIOKAIUI Ha IPOYHOCTh KPUCTAILIIOB?

20. Omucatp CTpOEHHE MAJIOYTIIOBBIX I'PAHUI] HAKJIOHA.

21. Omnucatb CTPOCHHUE BHICOKOYTIIOBBIX (MEXK3EPEHHBIX) TPAHMII.

22. Kak B3aMMOJCHCTBYIOT MEXIy COOOW M APYr C IpyroM JUHEHHBbIC (AUCIIOKAIMH) U
MMOBEPXHOCTHBIE (TpaHuIlbl) 1eheKThI?

23. Makpo- 1 MUKPOCTPYKTYPHBIN aHAJIU3 METAJUIOB.

24. UTto Ha3bIBaETCs, MUKPOCTPYKTYPOii?

25. Kakue 0CHOBHBIE 30HBI KPUCTAILTU3ALIUN UMEET CIUTOK?

26. Ilo xakoil mpuYMHE B CIUTKE 0Opa3yercs ycaJoudHas paKOBHHA M TJe OOBIYHO OHA
pacnonaraercs?

27. Uto HazbIBaeTCs, TUKBAIMEH, M KaKue BUIbI JIUKBAIIMH CYIECTBYIOT?

28. UTo BBISBISET OTHEUATOK MO MeToy baymana?

29. B uem mnpuuMHa TMOSBICHHUS BOJOKHHCTOTO CTPOCHMSI TpH Topsuerd oOpaboTke
IaBlIeHUEM?

30. OOBSACHUTH, KaK AOJKHBI paCHoNarathCs BOJIOKHA B TOTOBOM U3JIENIUU U TIOYEMY.

31. YUTO MOKHO BBISIBHTH IO BHIY U3JIOMOB CTalU U YyryHa?

32. UTto Ha3bIBaETCs, MUKPOCTPYKTYPOii?

33. Ommcarp MPUHIIMIT BUTUMOCTHU TIOJT METAIIOTPaGUIECKUM MUKPOCKOTIOM.

34. Ha3Bath omeparuu moAroTOBKM MUKpOILIU(a U UX MOPSIOK.

35. C kakoii 1ebI0 MPOBOAUTCS TPaBICHHE MHUKPONLTH(OB, YTO MOKHO HAOIIOAATh 0 U
MocCJie TpaBIeHus?

N S
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36.
37.
38.
39.
40.
41.
42.
43.
44,

UTo MOHMMAETCS MOJ1 pa3pelaroniel CiocoOOHOCThI0 MUKPOCKOTIA.

Kak onpenensercs ypearmueHrue MUKpockona?

HaszBatp cxo/cTBa M OTIMYUS NpoLecca NUTM(GOBAHUS U MTOJTUPOBAHUS MUKPOLILIU(OB.
@da3oBbIC IEPEXOBI.

UTto Ha3pIBaeTCsl, IEPBUYHOM, a YTO BTOPUYHON KPUCTAIUIU3ALUEN?

B uem 3akirouaercs TepMOAMHAMUYECKUI CTUMYJ IIpoliecca KpucTauin3anuy’

HasBatb anemeHTapHble CTaui MEXaHU3Ma KPUCTAJUIM3aLUH.

Kakum napameTpoM onuchIBaeTCs KakJ1asi CTaiusl KpUCTAIUIM3ALUK?

Kaxumu 10mKHBI ObITh TapaMeTpbl KpUCTAUIU3ALMU JUISl TOIYYEHUSI KPYITHO3EPHUCTOM

Y MEJIKO3EPHUCTOM CTPYKTYpHI cIijiaBa?

45,
46.
cBorcTBa?
47.
48.
49,
50.
51.
52.

UTto Takoe KpUTUYECKHUI pa3Mep 3apoblia KpUcTaiin3auun?
Kak Bnusier creneHp NepeoxyaKIeHUs CIIaBa Ha pa3Mep 3€pHa M Ha MEXaHUYECKHUE

UTto Takoe roMOoreHHas ¥ TeTepOoTreHHasi KpUCTaIM3aIus?

Kax BnusroT pacTBOpUMBIE M HEPACTBOPUMBIE IPUMECH Ha MIPOIIECC KPUCTAILITU3ZAINH?
KakoB npenmyiiiecTBEHHBIN MEXaHU3M KPUCTAJUTU3AI[UU PEAIBHBIX CIJIABOB?

Uto HazbIBaeTCs, MOAUPHUITIPOBAHUEM ?

Kak u ¢ xakoil menpro mpoBOAUTCS MOAUPHUITMIPOBAHNUE CILIIABOB?

Uto Ttakoe momumopdusm? IlpuBectn  mpumep  MeTaiwia,  0OJATArOIIETO

noauMopu3zMom.

53
54
55
56
57

Teopus cruaBoB.

UYto Ha3pIBAETCS, METAJUIMYECKUM CILUIABOM?

Uto Takoe kommnoHeHt? - (aza?

Kaxkoe cocTosiHMe crtaBa Ha3pIBa€TCSl PABHOBECHBIMY

UYto Ha3bIBaeTCs, TBEPABIM PACTBOPOM? - XUMHUYECKUM COEIMHEHHEM? - T€TepOreHHON

CTPYKTYpOi1?

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Kakxnmu ObIBaroT TBEp/IbIC paCTBOPHI?

UTto 03HavaeT TBEPIOPACTBOPHOE YIPOUHEHHE U B UEM €r0 IPUUUHBI?

JlnarpamMmbl COCTOSTHUS IBYXKOMIIOHEHTHBIX CILJIaBOB.

Uto Takoe nuarpaMma COCTOSIHUA?

Kakne Toukr Ha3bIBAIOT KPUTHUUECKUMMU ?

UTto Takoe TepMHUECKUN aHAIN3, KAKOBA €ro CBSI3b C TUAarpaMMOM COCTOSIHUS CILUIaBOB?
KakoBa npaktuyeckas METOMKa IOCTPOCHUS JUArpaMM COCTOSIHUS CIIJIaBOB?
Chopmynupyiite npauio das.

UTo nmo3BOJIAET ONPEAETATh MPABUIO OTPE3KOB?

MeTtoiuka MpUMEHEHHUS METO0/1a OTPE3KOB.

N300pa3uth auarpaMMy COCTOSIHHMSI CIUIaBa C HEOTPAaHMUYEHHOW pPacTBOPHUMOCTBHIO

KOMIIOHCHTOB.

69.
70.

Kakne BU bl HOHBAPUAHTHBIX (1)3.30BBIX peaKHI/Iﬁ BaM M3BECTHBI?
Kaxkoe INpEBPalICHUC HA3bIBACTCA 3BTCKTUYCCKUM (SBTGKTOI/II[HLIM, INCPUTCKTUYCCKHUM,

neputektouHpIM)? [IpuBecTu cxemy 3TOM peakiuu.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

Kakue nuHuu Ha3pIBAIOTCS JIMHUSMU JIUKBUAYC U CONTHIYC?

B uem otnnune CTpyKTypHOU tuarpammsl oT pa3oBoii?

VYnpyras u niaactudeckas aedopmarus.

Kakas nedopmanus Ha3bIBaeTCs yIpyrol M KakoB €€ aTOMHBII MexaHu3M?

UYro Takoe muactudeckas aedopmanus?

KakoBa poJib AucCIOKaIMi B peaau3aliy MeXaHu3Ma MjaacTu4eckoro ciBura?
Ha3zoBute aToMHBIE (UCTOKAIIMOHHBIE) MEXaHU3MBI TUIACTHUECKON IeopMalinu.

Kak n3MmeHsieTcst cTpyKTypa cIuiaBa npu IiactTuueckoi aedopmaruu?

Kak n3MeHstoTcst cBoicTBa (MEXaHWYECKHE) CIIIaBa MpH IIacTU4YecKoi nedopmanun’?
UYTto Takoe TeKCTypa U KaKOBbI CBOMCTBA TEKCTYPUPOBAHHOTO CIlJIaBa’?

UTto Takoe peKpUCTAIIM3ALMS?

B KakoM HCXOJHOM COCTOSIHUM JOJDKEH HAaXOIMTHCS METall, YTOObl UCHBITHIBATH MPH

HarpeBC pCKpUCTAJNIN3alITUOHHLBIC HpCBpaH_IGHI/IH?
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83. UYro Takoe mopor pekpucTau3aumn?

84. Kakue craguu MpoXOJUT METAJUI B IIPOLIECCE PEKPUCTAIUIM3AIINN?

85. Uto Takoe Bo3Bpar (OTIBIX)?

86. Uro Takoe kpuTHUecKas cTerneHb Aedopmanuu? B kakux mpeaenax oHa HAXOJUTCA?

87. Kak Benér cebst mpu HarpeBe CTPYKTypa MeTallia, 1e(OPMUPOBAHHOTO C KPUTHIECKOU
CTENEHbIO?

88. Uem ornmyaroTcs X0JoAHas U ropsidas aedopmaryn’?

89. Kak wu3MeHsIOTCS CBOiCcTBa (MeXaHMUYECKHe) Ae(OPMHUPOBAHHOTO MeETaila MpH
Harpese?

90. Mexannueckrue CBOMCTBA CILIaBOB. Pa3pyieHue.

91. Ha3oBuTE OCHOBHBIE MEXaHUYECKHE CBOMCTBA METANIMYECKUX CIIABOB.

92. Kak o0o3HavawTCI ¥ B KaKUX CIUHHUIIAX H3MEPSIOTCS OCHOBHBIC MEXaHUYCCKHE
cBolcTBa?

93. JlaiiTe onpeneneHne TBEPAOCTH MaTepHaIa.

94. JlaiiTe onpeneneHrne MUKPOTBEPIOCTH MaTepHaa.

95. KakuMmu MeTOJITaMU OCYIIECTBISICTCS U3MEPEHUE TBEPIOCTH?

96. HazosuTte mpuOOpPHI A5l HI3MEPEHUS TBEPIOCTH.

97. Kakumu emauamMiiaMu  o0OO3HA4YaeTcs TBEPAOCTh, WM3MEpPEHHAs Ha  Pa3IUIHOM
000py/I0BaHNH, U KaKOBa UX 00I1ast pa3MEepHOCTh?

98. Kak rorositcst 00pasibl Ut ©3MEPEHUsT TBEPAOCTH?

99. Uewm oTimuaroTcst 00pasIibl, IOATOTOBICHHBIC TSI U3MEPEHUS TBEPIOCTH?

100.Kakum crmoco0oM clieayeT u3MepsTh TBEPIAOCTh 3aKATEHHON CTaIN?

101.M3 xakux 3JIEMEHTapHBIX IMPOIIECCOB COCTOUT MPOIECC PA3PYIICHUS MPH TIACTUICCKOM
negopmanuu Metauia (Ipyu BHEIIHEM Harpy>KeHuu)?

102.Kakumu OBIBAIOT THITHI pa3pyIICHUS ?

103.Ha3oBuTEe OCHOBHOW CTPYKTYPHO-DHEPIETHYECCKUI MapaMeTp, OTIMYAIOIINN XPYIKOe
paspyiieHue OT BSI3KOTO.

104.0OnummTe TUCIOKAIMOHHBIN MEXaHNU3M 3aPOJKICHUS TPEIIUHBL.

105.B kakom MeTaimie TpH OJMHAKOBOM IIJIOTHOCTH JUCIIOKAIIMK OBICTpEE HACTyHaeT
paspyiieHue - B MEIIKO- WK K KPYITHO3EPHUCTOM U TI04eMy?

106.2Kene3oyrnepoaucToie CIIIaBbI.

107.HazoBute ocHoBHBIE (ha3wl B cucteme Fe -FesC.

108.HazoBute reTeporeHHbie CTpyKTyphl B cucteme Fe -FesC.

109.Kaxk BBITISAAT MO MUKPOCKOIIOM T€TEPOTEHHBIE CTPYKTYPHI B cucteme Fe -FezC?

110.YTo HazwiBaeTcs, heppuToM (ayCTEHUTOM, IIEMEHTUTOM, IIEPIIUTOM, JIeAeOypUTOM)?

111.KakoBbl ©X OCHOBHbBIE MEXaHHUYECKHUE CBONCTBA?

112.Ha3oBuTe HOHBapuaHTHBIC MpeBpanieHus B cucreme Fe -FesC.

113.TTokakuTe MX HA AUArpaMMe U 3aIHIINTE UX (a30BbIC PCAKIIUH.

114.JlaiiTe onpeneneHue 4yryHoB.

115.Yem oHM OTJIMYAIOTCS 110 MEXaHUYECKUM U TEXHOJOTHYECKHM CBOMCTBaM?

116.YkaxxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE TP HOPMAIBHOW TeMIIepaType
JOABTEKTOUIHOM (3a9BTCKTOUIHOM, IBTCKTOUIHOM) CTAIIH.

117.YkaxxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE TP HOPMAIBHOW TeMIIepaType
JO9BTEKTUUYECKOTO (IBTEKTHUECKOTO, 3aIBTEKTHUYECKOT0) YyT'yHA.

118.Kak 3aBUCAT MEXaHHUYECKHE CBOMCTBA YIJIEPOAUCTON CTall OT COAEPKAHUS Yriepoaa B
Hen?

119.B uém 3akmro4yaercs OTJIMYME [IEMEHTUTA IEPBUYHOTO, BTOPUYHOTO U TPETUYHOTO?

120.Kakue cymecTByroT BUAbI KIacCU(pUKaUN cTamu?

121.Kak knaccupuumpyroTcsi CTaau 10 Ha3HAYEHUI0?

122 Kakumu CBOMCTBaMHU (MEXaHUYECKUMHU ) obnanarot KOHCTPYKIITUOHHBIE
(MHCTpYMEHTANbHBIE) YTIEPOIUCTHIE CTATU U TSl KAKUX U3/ACTUI OHU IPUMEHSIOTCSA?

123.Kak MapKkupyroTCcs KOHCTPYKIIMOHHBIC YIIIEPOIUCThIC CTAIN OOBIKHOBEHHOTO KadecTBa
(KauecTBEHHBIE)?
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124 Ha3oBuTe MapKu HHCTPYMEHTAJIBHBIX YIJIEPOIAMCTBIX CTalledl, 4To 3Ta MapKHUpPOBKa
o0o3Hayaet?

125.Ha3HaubTe MapKy CcTaldm JUisi HM3TOTOBIICHUs (00OCHYHTE CBOUM BBIOOp): KopIyca
aBTOMOOWIIST; KPETIEXHBIX U3JIENINH (BUHT, raika, maiioa), MoJIOTKa.

126.1Touemy cepy u ¢ocdop B cTaii Ha3bIBAIOT "BpeIHBIMU" TPUMECIMU?

127.Kakue uyyryHbl Ha3bIBAIOTCS OeTbIMU?

128.Ha3oBuTe OCHOBHBIE MEXaHMYECKHE CBOHCTBa O€IBIX YYr'yHOB (KadeCTBEHHBIN
YPOBEHb) U 00JIaCTh UX IPUMEHEHHS.

129.Kakoii poriecc Ha3pIBaeTcs rpaduruzanmeii?

130.KakoBa ¢opma rpaguTOBBIX BHIOUEHHH B CEPOM, KOBKOM U BBICOKOTIPOYHOM UyTr'yHE?

131.Kakoii TUI 4yryHa MoJIy4atoT TePMUYECKOH rpaduTr3anueii (TomieHuem)?

132.0nmmmTe pexuM TEPMUIECKOH rpaduTH3AIMH.

133.Kakas MeTaymideckasi OCHOBAa MOKET OBITh Y UYT'YHOB, COAEPKAIINX rpadut?

134.Kax MapKupyIOTCS IPOMBIIUICHHBIC YyTYHBI?

135.YT0 03HayaeT Mapka MPOMBIIINIEHHOTO YyryHa?

136.Tepmuueckas oopadoTka (TO) cramm

137.KaxoBa 1eip TepMHU9ecKoit 00paboTku cranm?

138.B uém 3akmouaercs TO cramm W KakMMH TpeMs OCHOBHBIMH IIapamMeTpaMu
XapakTepusyercs e€ pexum?

139.Ha3oBuTe "eThIpe OCHOBHBIX IIpeBpamieHus, nporekatomniue mpu TO.

140.Kakue n3 HUX UMeIOT MU y3HOHHBIN, a TAK)Ke CABUTOBBIN XapakTep?

141.Kak o603Hauatorcss Kputuueckue Touku (muHun) npu TO crammu?

142 V13 xaKkuX JABYX SJIEMEHTAPHBIX POIECCOB CKIIAABIBAIOTCS MpeBparienus A—11?

143.Yto moHWUMAETCs IO HACICICTBEHHBIM 3€PHOM ayCTEHUTA; KaKUM OHO OBIBACT W OT
YEro 3aBUCUT?

144.006bscHATE CMBICT TIOHITHI HA4YaJIbHOE U JICUCTBUTEILHOE 36pPHO ayCTEHHUTA.

145.HazoBute npoaykThl i Py3nOHHOTO MIPEBPAIICHUS ayCTCHUTA.

146.Kakue npuMepHbIe 3HaYCHUS TBEPIOCTH UMEIOT MEPIIUT, COPOUT U TPOCTUT CcTainu 45 u
yeMm 00yCIIOBJIeHA dTa pa3Huia?

147 Kakoii mapamerp TO cnemyeT W3MEHSATh, YTOOBI TOJydaTh B CTAJIA pPa3HbIC BHUIIBI
dbeppuro-nemenTuTHBIX cMmeceit (I1ICT)?

148.YTo Takoe KpuTHYECKasi CKOPOCTDh 3aKaJIKH?

149.KpaTtko oxapakTepu3yiTe aTOMHBII MEXaHU3M MapTEHCUTHOTO IIPEBPAILEHHS.

150.Yto npencrarisieT coboit MapTEHCHUT?

151.0OxapakrepusyiiTe KpUCTANINYECKYIO PEHIETKY MAPTEHCUTA.

152.Ha3oBuTe OCHOBHbIE MEXaHHMUYECKHE CBOMCTBA MApPTEHCUTA.

Kpurepun u mkana oieHMBaHUs 110 OLEHOYHOMY CPEACTBY — 9K3AMEH

[IIkxana onieHnBaHusA

Kputepuii onennuBanust
(mHTEpBaN OAIOB)

OTINYHO (5) CryneHT r1y0OKO M B TOJHOM OOBEME BIAJEET MPOrPaMMHBIM
MaTepralioM. [ paMOTHO, UCUEPIIBIBAIOIIE U JIOTUYHO €r0 M3j1aract B
yCTHOM  wmiau  muchMeHHOM — ¢opme. Ilpm  stom  3Haer
PEKOMEH/IOBAHHYIO JIUTEPATYpPy, MPOSBISET TBOPUYECKHM MOAXOJ B
OTBETaX Ha BONPOCHI W TMPABUIBHO OOOCHOBBIBAET MPHUHSITHIE
pellleHHs, XOpPOIIO BJIaJeeT YMEHUSIMH U HaBBIKAMH IPHU
BBHITIOJTHEHUH MTPAKTUYECKHUX 3a]1au.

Xopo1o (4) CryzneHT 3HaeT HpOrpaMMHBIM MaTepuan, I'PaMOTHO U IO CYTH
u3jgaraeT ero B YCTHOM WJIM THCbMEHHOM Qopme, omyckas
HE3HAUUTENIbHbIE HETOYHOCTH B  YTBEPKICHMSX, TPAKTOBKAX,
ONPENEIICHUSAX M KATErOpUsAX WIN HE3HAUYUTEIBHOE KOJIMYECTBO
omn6ok. [Ipu 3ToM BrageeT HEOOXOJUMBIMH YMEHUSMHU U HaBBIKAMHU
IpY BBINOJIHEHUH MPAKTUYECKUX 3a/1a4.
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YIOBJIETBOPUTENIHHO (3)

CryneHT 3HaeT TOJIbKO OCHOBHOW ITPOrpaMMHBIN MaTepual,
JIOITyCKaeT HETOYHOCTH, HEJOCTATOUYHO YETKHE (DOPMYITHPOBKH,
HEIOCJIEI0BATEIBHOCTD B OTBETAX, U3JIaraéMbIX B YCTHOW WU
nucbMeHHoM opme. [Tpu 3TOM HETOCTATOUYHO BIIAICET YMEHUSAMU U
HAaBBIKAMU IIPH BBIIIOJIHEHUH IPAKTUYECKUX 3aaad. Jlomyckaer 10
30% ommOOK B M3JIaraeMpIX OTBETaX.

HEYJIOBJIETBOPUTEIILHO (2)

CryzneHT He 3HAeT 3HAYMTEJIbHOW YacTH IPOrpPaMMHOTO Marepuala.
[Ipu 3TOM NOMyCKaeT MPUHLMIINAIbHBIE OIIMOKHU B 10OKA3aTEIbCTBAX,
B TPAKTOBKE IOHATHM M KAaTETOPHUH, MPOSBISIET HU3KYIO KYJIBTYPY
3HaHUM, HE BJIAJICET OCHOBHBIMM YMEHHMSMH M HAaBBIKAMM IIPU
BBINIOJTHEHUM MPAKTHUeCKUX 3anad. CTyaeHT OTKa3bIBAaeTCsl OT
OTBETOB Ha JOIOJHUTEIIbHBIE BOIIPOCHI
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JInct n3MeHeHui U JOTIOJTHEHUI

n/n

Bunael nonosHenuii n
U3MEHEHUI

Jara u HOMep mpOTOKOJIa
3acemanus Kagenpol
(xadenp), Ha KOTOPOM OBLTH
paccMOTpEHBI U 0JJ0OPCHBI
U3MCHCHHUS U JOIIOJIHCHU S

[Moamucs (c
pacmugpoBKOii)
3aBeIYIONIETO Kadeapoid
(3aBenyronux Kadeapamu)
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