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CTpyKTypa U cofep:KaHue TUCUUILIHHBI

1. Hean u 3a1a4u TUCUMILUIMHBI, €€ MECTO B YUeOHOM mpouecce

Henp wu3yvenuss jucuuiuimHel "MarepuanoBenenue” aath  OyayluM
CHEIUaINCTaM IO3HAHHWE MPHUPOABl U CBOMCTB MAaTEpUajoB, a TAKXKE METOJOB HX
yIPOYHEHUs AJi1 Haubosee 3¢ (PEeKTUBHOTO UCIIOJIb30BAHUS B TEXHHUKE.

OCHOBHBIMH 3212a4aMH JUCLMIUINHBI SBIISETCH:

PacKpbITh GUZNYECKYIO CYITHOCTD SIBICHHM, MPOUCXOSAIINX B MaTepuaIax
OpU BO3JCHCTBMM HAa HHUX Pa3iIWYHbIX (PAaKTOPOB B YCJIOBMSX IPOU3BOJACTBA U
HKCIUTyaTallMM ¥ WX BJIMSHHE Ha CBOMICTBA MaTepUasoOB; YCTAHOBUTH 3aBHCHUMOCTb
MEXIy COCTaBOM, CTPOEHUEM U CBOMCTBAMHU Mate-
pHUAJIOB; U3YYHUTh TEOPUIO U TPAKTUKY TEPMUUYECKON, XUMUKO-TEPMHUIECKON 00padboT-
KH; U3yYNUTh OCHOBHBIE I'PYIIIIBI COBPEMEHHBIX METANINYECKUX MATEPUAIIOB, UX
CBOICTBA 1 00JaCTU NPUMEHEHUS.

2. Mecto aucuuninHbl B cTpykrype OOII BO. TpedoBanus k
pe3yIbTaTaM OCBOCHHS COJEePKAHUA TUCHHUIIUHBI

Hucruminaa  «MatepuanoBefieHUe»  SIBISIETCA  4YacThio, (hopMupyeMon
yYaCTHHUKaMH  00pa30BaTENIbHBIX  OTHOLIEHWW  TMOATOTOBKU  CTYJEHTOB  TIO
HarpaByieHU0 noaArotToBku 23.03.03 DkcmiyaTanusi TPaHCIOPTHO-TEXHOJIOTHYECKHUX
MaIlUH U KOMIIJIEKCOB.

OcHoBbIBaeTca Ha 0Oasze aUCHUIUIMH: «Du3mkay, «XuMHsi», «MartemaTukay,
«HxeHepHas U KOMIbIOTEpHAs rpaduKay.

SIBnsieTcss OCHOBOM ISl M3YYEHUS JUCIUIUIMH MPOo(heCCUOHATBHOTO IUKIA U
HaIMKUCaHUs BBIMTYCKHOMN KBaTM(UKAITMOHHON pabOTHI.

3. TpeOoBaHud K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMUILIMHBI

Koxn u HanmeHoBaHue WNunukaropel noctrkenuit | IlepedyeHs nuaHMpyeMbIX pe3ysIbTaToOB
KOMIIETEHLIN I KOMIIETEHIIHH (10 peann3yemMoin
JTUCITUTIITAHE)

OIIK-1 OIIK-1.1. 3HATh:
Crocoben  npumeHsTh | [IpuMeHseT METOBI BEICIIEH  |3aKOHBI M METOJIbI BBICILIEH
€CTeCTBEHHOHAYYHBIC M | MATEMATUKHU JJIsl PELIEHUS MaTEeMaTHKU TPU PelIeHUU
0OLIeHKEHEPHbIE 3aj71a4 NpoQecCHOHATBHOM npoeCCUOHATIBHBIX 33]a4 Y MeTh:
3HaHUA, METO/BI | AE€ATEILHOCTH IPUMEHSITh Ul MHXKCHEPHBIX 1
MaTeMaTH4CCKoOro Hay4YHO-TEXHHUYECKHUX 3a7a4 B chepe
aHaiM3a u
MOJIETTUPOBAHUS




cBoOEH npo¢eCCHOHAIBHON
ACATCIIBHOCT 3aKOHBI U  MCETOAbI
BBICHIEHN

MaTreMaTHuKun BJI&[[GTB . HaBbIKaMH
UCIIONIb30BaHUsl 3aKOHOB M METOJIOB
BBICILICHT MaTeMAaTUKH JUIsl pelIeHUs
WH)XCHEPHBIX M HAyYHOTEXHHUYECKUX
3a1a4y B chepe cBOEH
pohecCUOHATLHON JesTeNbHOCTH

4.CTpyKTYypa U coiep:KaHue IUCHUUIIIMHBI
4.1. O0beM y4eOHOM TUCUMIITIMHBI U BUJbI Y4e0HOI padoThl

O0beM yacos (3a4. ef1.)

Buy yue6noit padornt Ounas 3aounas
¢opma ¢opma
OO0mas yueOHasi Harpy3ka (Bcero) 108 (3.0 108 (2.0 3au.
3au.e) el.)
O0s3aTeqbHAst Ay IUTOPHAsA Y4eOHasA HArpy3Ka (BCero) B TOM 48 12
qyucie:
Jlexumn 32 8
CeMuHapckue 3aHATHS - -
IIpakTHueckue 3aHATHS - 4
JlaboparopHbie pabOTHI 16 0

KypcoBas pabora (KypcoBOii TPOEKT) - -

Jpyrue GhopMbl U METOJBI OpraHu3aiuu 00pa30BaTEIHLHOTO Mpolecca - -
(pacuemno-epapuueckue pabomel, epynnogvie OUCKYCCUU, POIEGble
uepul, MmpeHuHe, KOMNbIOMEPHbIE CUMYIAYUU, UHMEPAKMUSHbIE JeKYUL,
CEeMUHAPYL, AHATU3 0N0BbIX CUMYAYULl U m.n.)

CamocTrosiTeibHas padoTa cTyaeHTa (BCEro) 24 96

d)opMa aTTeCTanuAa 9K3aMCH OK3aMCH

4.2 Conep:xaHnue pas3aesoB JUCUUIINHbBI

Tema 1. Kpucrajummueckoe cTpoO€HUE METAIIOB.

OO0mrast xapakTepucTuKa M CTPYKTYPHBIE METOJIbI HCCIICIOBAHUS METAJIJIOB.
ATOMHO — KpHUCTAUIMYECKass CTPYKTypa MeTauioB. JleQeKThl KpHUCTATITMYEeCKOM
pEILIETKN METaJJIOB.

Tema 2. DopMHUpOBaHHUE CTPYKTYPhl METAIIOB MPU KPUCTATIIU3ALUU.

DHepreTudecKue ycioBHUs Ipouecca KpUcTaum3anuu. MexaHu3m mpolecca
Kpuctaummzanuu. QPopma KpUCTALIUYECKUX oOpazoBanuil. CTpoeHHE CIIUTKA.
[IpeBpanieHusi B TBEpAOM COCTOSHUU. AJITIOTPOMUA.

Tema 3. CTpoeHue CriaBoB.
@a3pl U CTPYKTypa B METAUIMYECKUX CIUIaBax. [BepAble pPacTBOPHI.
XUMHUYECKHUE COETNHEHUS.



Tema 4. PopMupoBaHue CTPYKTYpHI CIIJIABOB MPU KPUCTAJUIU3ALIMH.

[TpaBuno ¢a3. OkcrnepUMEHTaJbHOE IIOCTPOCHHME JAMarpaMM COCTOSHHUS.
[IpaBusno otpe3koB. JlnarpaMMa COCTOSIHUS CIUIABOB, 00Opa3yoIUX HEOTPAaHUYEHHbIE
TBEpAbIE pacTBOPHL. JlnarpaMma COCTOSIHUS CILIABOB, 0Opa3yIOIIMX OrPaHUYEHHBIC
TBEpbIE PACTBOPHL. Jnarpamma COCTOSIHHS CIUIaBOB, OOpa3yIOIIMX MEXAHHYECKHE
CMECH W3 YMCTBIX KOMIIOHEHTOB. JlMarpamMma COCTOSHUSI CILIaBOB, OOpa3yHOIIMX
XUMHUYECKHE COeNMHEHUs. JluarpaMma COCTOSIHMSI CIIABOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT NOIUMOP(HBIE TPEBPALLECHHUSL.

Tema 5. [lnactudeckas aedopmalys U1 MEXaHUYECKHUE CBOMCTBA.

Pazpymienne meraninoB. MeToasl onpeaeieHns MEXaHUYECKUX CBOMCTB.
Hakrnen. Brnusinue HarpeBa Ha CTpPOSHHE M CBOWMCTBA J1e()OPMUPOBAHHOTO METaJlia.
Xonomuass W ropsyas Aedopmanms. Mexanudeckue cBoiicTBa. Haxnen wu
PEKPUCTAILIA3ALIUSL.

Tema 6. )Kene30 u cIuiaBsl Ha €0 OCHOBE.

KoMmnonentsl u (a3sl B cucreme xene3o — yraepoi. [uarpamma cocTosHus
KEJIe30 — LIEMEHTUT (MeTacTabuiIbHOE paBHOBECHE). JMarpaMma COCTOSIHUS KENe30 —
rpadut (crabuibHOE paBHOBecHe). BnusiHue yriaepoaa U MOCTOSHHBIX MpUMECEN Ha
cBoiicTBa craneil. Jlermpyromme 3yeMeHTsl B CTaldd. CTPYKTYpHBIE KJaccChl
JIETUPOBAHHBIX CTAJIEH.

Tema 7. UyryHsL.

Ceppiii u Oenblii  uyyryHbl. Beicokomnpounbiii uyryH. KoBkuil d9yryH.
CnenuanbHbIE YyTyHBI.

Tema 8. Teopus TepmMuueckoit 00pabOTKH CTAJIH.

Knaccudukanus BugoB tepmudeckoit 00padoTku. Tepmudeckas oOpaboTka u
nuarpamMma coctosinusi. [IpeBpaienue npu HarpeBe (0oOpa3oBaHue aycTteHuTa). Poct
3epHa aycTeHWTa Tnpu HarpeBe. llepnmutHoe mpeBpaimeHne. MapTeHCUTHOE
npeBpaienue.  I[Ipomexyrtounoe  (OeliHUTHOE  mpeBpaieHue). Jluarpammel
U30TEPMUYECKOTO TMPEBpAIICHUSI ayCTEeHUTA. TEpMOKMHETHYECKHE UarpaMMBI
MpeBpallCHUs] IEPEOXIIAXKACHHOT0 aycTeHuTa. [IpeBpaiieHus npu oTmmycke.

Tema 9. TexHonorus TepMUIECKON 00paOOTKH.

Orxur 1- ro poma. Omxur 2 — ro poaa. 3akanka. Buael oTmycka.
Tepmomexannueckast o0padotka. [loBepxHocTHas 3akanka. JleekTbl, BO3HUKAIOIINE
IpU TepMUYECKON 00paboTKe.

Tema 10. Xumuko— repMuyeckast oopadoTka.

Teopus xuMuKo — TepMuyeckord oOpaboTku. LlemeHTanus, a3oTUpoBaHHE U
nuanupoBanue ctanen. Juddy3nonnas Metamn3anus.

Tema 11. KoHCTpYKIIMOHHBIE CTaNU U CIUIABBI.
YrnepoaucTeie KOHCTPYKIMOHHBIE CTaln. JlermpoBaHHbIE KOHCTPYKLUHMOHHBIE
ctasid. CTpOUTENbHBIE HU3KOJIETUPOBaHHbIE cTanu. CTany 171 XOJIOJHOM ITaMIOBKH.

KOHCTPYKLII/IOHHBIC OCMCHTYCMBIC U YJIy4dHIACMBIC CTalIu. Cramu C TOBBIIIEHHOM
5



00pabaThIBa€MOCTHIO pe3aHueM. PeccopHo — MpyKHUHHBIC CTaIN OOIIETO HA3HAYCHUSI.
[[TapukonoAMMITHUKOBBIE CTanu. KOppO3MOHHOCTOWKME M KapOCTOMKHE CTalud U
cruiaBbl. JKapornpouHsle cTanu U cruiaBbl. Kpuorennele craim.

Tema 12. IHCTpyMeHTaIbHBIE CTAJIN U TBEP/BIE CILIABBI.

Cranu ans pexymiero HCcTpymeHTa. Ctanu st ©“3MEPUTEIbHOTO HHCTPYMEHTA.
Cranu ans mwtamMnoB XoJogHoro aegopmupoBanusi. CTanu Ui MITAMIIOB TOPSYETO
nedopmupoBanus. TBepabie CIUIABHI.

Temal3. Cranu u cruaBsl ¢ 0cOObIMU (PU3NYECKUMU CBOMCTBAMH.

MarnutHeie ctanu U cruiaBbl. CTaidd M CIUIaBbl C BBICOKUM SJIEKTPUYECKUM
CONPOTUBIICHUEM Uil HarpeBaTeNbHbIX d3ieMeHToB. CIutaBel € 3aJaHHBIM
TEeMIEpaTypHbIM Kod(dduunentom nuHeHoro pacmmpenus. CrutaBsl ¢ dddexTom
namsTH (OPMBI.

Temal4.Tutan u cIIaBBI Ha €70 OCHOBE.
Tepmuueckas 00pabOTKa TUTaHOBBIX CILIaBOB. [IpOMBIIIITIEHHBIE CIUIaBbl TUTAHA.

Tema 15. ATFOMUHUY U CIUIABBI HA €70 OCHOBE.

Knaccudukanus — amoMUHUEBBIX — CIUlaBoB.  TepMmuueckas — oOpaboTka.
Hledbopmupyemble U JUTEHHBIE AJIOMUHUEBBIE CIIaBbl. MarHuii u CIjiaBbl Ha €ro
ocHoBe. JluTeitHbie U AedopMHUpyeMble MATHUEBBIE CIIIABHI.

Tema 16. Menp u citaBel Ha €€ OCHOBE.

JlaTyHM, WX CTpOEHHWE W CBOWCTBA. BpOH3BI: OJIOBSHHBIC, AITIOMHUHHEBBIC,
KPEMHHUCTHIE 1 OepruireBbie. AHTH(DPUKIMOHHBIE CTUIaBbl. OJIOBSHHBIC M CBUHIIOBBIC
0a00uThl. [lHKOBBIE aHTU(MPUKIIMOHHBIE CIUIaBbI. AJIFOMUHUEBbBIE TTOAMIUITHUKOBBIC

CIIJIaBBlI.
4.3 Jlexkuuu
O0bem yacoB
;') Ha3Banue TemMbl Ounas 3aounas
i ¢popma ¢popma
1 Kpucrannnueckoe CTpoeHHE METAIIIOB. 2 0,5
2 ®opMupOBaHUE CTPYKTYPBI METAJUIOB MPH KPUCTATUIN3ALIUT 2 0,5
3 CrtpoeHue CIUTaBOB. 2 0,5
4 ®opMupoBaHUE CTPYKTYPHI CILIABOB MPH KPUCTATUTU3AIIH. 2 0,5
5 [TnacTuueckas neopMaryst U MEXaHUYECKUE CBOMCTBA. 2 -
6 JXenes3o u cruiaBbl Ha €r0 OCHOBE. 2 1
7 YyryHsl. 2
8 Teopus Tepmuyeckoit 00pabOTKHU CTaIH. 4 0,5
9 TexHomorus TepMuyecKoil 00paboTKH 2 1
10 | Xumuko — repmuyeckas oopadoTka. 2 -
11 | KoHCTpyKIIMOHHBIE CTAIM U CIIJIaBHI. 2 -
12 | UucTpyMeHTaJIbHBIE CTAJIN U TBEP/bIE CIIJIABHI. 2 -
13 | Cranu u criaBsl ¢ 0COOBIME (PU3NIECKUMHU CBOWCTBAMH. 2 0,5




14 | TuTaH " CIJIaBEI HA €T0 OCHOBE 1
15 | AnroMHHHH U CIIJIaBBI HA €r0 OCHOBE. -
16 | Menb u cruiaBel Ha €€ OCHOBE. 1

Hroro 34 8

4.4 JIabopaTopHbie padoThI

Ha3Banue TemMbl

O0beM yacoB

Ounas
dopma

3aouHasn
dopma

OmnpeneneHue CTPOCHHUS METAJIOB U CIJIaBOB METOJaMU
MaKpOCKOIMYECKOro aHaiu3a (MakpoaHanus). W3yuutsb
OCHOBHBIE TIPUEMBbl MaKPOCKOIUYECKOTO  HUCCIIEIOBAHUS
METAJIJIOB U CILIABOB.

2

Onpenenenue CTPYKTYpBI MaTepUajoB METOJIaMHU
MUKPOCKOIMYECKOTO aHaIu3a (MUKpoaHain3). O3HaKOMUTHCS
C METOJAMM HCCIIEIOBAaHUI CTPYKTYpbl MaTepuaoB IpU
OOJBIIHX.

0,5

Kpucramnmsanus n ee BIMsAHHME Ha CTPYKTYpY M CBOWCTBA
Metauia. M3ydnTh MeXaHM3M UM KHMHETHKY IIpolecca
3 IIEPBUYHON KpUCTaJUIM3ALINH, BIIMSIHUE YCIIOBHH
KPUCTAJUIM3allUA Ha CTPYKTYPY M MEXAHHUYECKHE CBOMCTBA
MeTaJlIa.

0,5

BnusHue mnmactuueckod nedopmanuu Ha CTPYKTYpYy H
CBOMCTBA METAJUIMYECKUX CIUIaBOB. M3yunths BiMsHUE
XOJIOJHOM IJIacTU4YecKol JnedopManuu Ha CTPYKTYpy H
CBOMCTBA METAJNIOB

MuKpoCTpyKTypa YIVIEPOJUCTBIX CTalled B PaBHOBECHOM
COCTOSIHMM. M3yunTh CTpOEHHE YIJIEpONUCTBIX CTaleld B
PaBHOBECHOM COCTOSIHMM, YCTAHOBHUTHb 3aBHCHMOCTb MEXIY
UX CTPOECHUEM U CBOWCTBaMU

0,5

CrpoeHne M CBOWCTBAa YyryHOB. M3ydnTb MHKpPOCTPYKTYpY
5 YYI'yHOB; O3HAaKOMUTbCA C TEOPHUEN KpPUCTAIUIM3ALUU U
MPaKTUYECKUM TOJTYYEHHEM YYT'yHOB C pa3InyHOU (hopmoit
rpadUTHBIX BKIIIOUEHUHN

0,5

MUKpOCTpYKTypa JIETUPOBAaHHBIX CTal€ll B PAaBHOBECHOM
7 COCTOsHMM. V3yuuTh BIUSHHE JETHPOBAHUSA HA CTPYKTYPY
CTaJI1 B PAaBHOBECHOM COCTOSIHUU.

Hopmanu3zanus YIJIEPOJUCTOM CTaJIH.
MPAKTUYECKHE HAaBBIKU IO HOPMAJIU3AIMH CTaIH.

8 [TomyunTs

Hroro:

17

4.5. CamocrosiTesibHasi padoTa CTyIeHTOB

Ne Ha3BaHue TeMbl Bug CPC

n/n

O0BbeM yacoB

Ounas
¢popma

3aounas

¢popma




CtpoeHre METaAUTMYECKUX MaTepuaoB

IIOATOTOBKA K

1 OnemMeHThI Kpuctauiorpaduu. CTpoeHue 1a60paTOPHBIM
peabHBIX KPUCTAIUIOB. paboTaM , SK3aMeH
Kpucramnuzanus. OHepreTudeckue YCIOBUS | IOATOTOBKA K
mporecca  KpucTau3anuu.  MexaHusM | 1abopaTopHbIM

5 nporecca KpHUCTaNIU3aLUH. ®opma | paboram, FK3aMeH
KpUCTAUINYEeCKUX oOpa3zoBaHuil. CtpoeHue
ciuTKa. [IpeBpalienus B TBEpIOM COCTOSIHUU.

Anno-
Tponus
Crpoenue cruiaBoB. Pa3pl U CTPYKTypa B| IOATOTOBKA K

3 METAJUIMYECKHX CruiaBax. TBepable pacTBOPLL. | 7aG0paTOPHBIM
XUMHUYECKUE COeTUHEHUS pabotam, 3K3aMeH
dopMupoBaHUE CTPYKTYphbl CILIABOB IIPH | MOATOTOBKA K
KpUCTaJUIN3ALUH. IIpaBuino ¢a3. | 1abopaTopHbIM

4 OKcIepUMEHTAIbHOE TIOCTPOCHUE AMarpamm | paboTam, 3K3aMeH
coctosinus. IlpaBmiio orpeskos. [luarpamma
COCTOSIHUS CIIJIAaBOB
VYopyras u 1uiactudeckas jaedopmanus. | MOArOTOBKa K

5 Paspymienne meramnos. XoJjoJHast ¥ ropsyasi | JJabopaToOpHbIM
nedopmarus. paboTram, sK3aMeH
Xenes3o u cruiaBbl Ha €r0 OCHOBE. IIOJIrOTOBKA K

6 KomnoHeHTHI 1 (a3bl B cCUCTEME JKele30 — 1a00paTOPHBIM
YTIIEPOLI. paboTam K3aMeH
Uyryn. Cepplif u  Oenbplii  YyTryHBI. | TOJrOTOBKA K

7 Bricokonpounslii  uyyryH. KoBkuil uyryH. | mabopaTopHBIM
CrenuanbHble YYTyHBI. paboTtam, SK3aMeH
Teopus Tepmudeckoil 00paOOTKM CTaJd. | MOJATOTOBKA K

8 Knaccudukanus BHJIOB TEPMHUUYECKOH | 1a00paTOPHBIM
00paboTKu. paboTam, FK3aMeH

HOJrOTOBKA K
9 TexHonorus TepMuueckoit 06padboTku 1a00paTOpHBIM
paboTam sK3aMeH
XUMHKO — TepMudeckas oOpaborka. Teopus | HOArOTOBKA K
XUMHKO  —  TEpMHYECKOM  0OpaboTKH. | 1abOpaTOpHBIM

10 IlemeHTanus, a30TUPOBaHKUE U LIMAHUPOBAHUE | paboTam, FIK3aMeH
craneil. [lnuddy3snonnas Meranau3anms.

MOJITOTOBKA K

11 | KoHCTpyKIIMOHHBIE CTAJU U CIIJIABBL. 1a00paTOPHBIM

paboTtam, FK3aMeH
MOJIFOTOBKA K
12 | UHcTpyMeHTalIbHBIE CTAIM U TBEP/IbIE CILJIABHI. | 1a00paTOPHBIM
paboTam, sK3aMeH
Cranu ¥ cIu1aBbl ¢ 0COOBIMU (PU3NYECKUMU TOAroTOBKaA K
13 71a00paTOPHBIM

CBOMCTBaMU.

paboTam, sK3aMeH




TuTan u cr1aBbl Ha €r0 OCHOBE. TepMHuYecKas | MOArOTOBKA K 4 6

14 | obpaboTka TUTAHOBBIX CIUTaBOB. | JaOOPaTOPHBIM
[TpomblITIIICHHBIE CIUTaBBI TUTAHA. pabotaM, SK3aMeH
MOATOTOBKA K 4 6
15 | AnroMUHMI U CIUIaBbl HA €TO0 OCHOBE. 1a00paTOPHBIM
paboTam, FK3aMeH
MOATOTOBKA K 4 6
16 | Menp u criiaBbl Ha €€ OCHOBE. 1a00paTOpPHBIM
paboTtam, FK3aMeH
Hroro S7 96

4.7. KypcoBble padoThI/IIPOEKTHI 10 IUCHUIUIMHE «MaTtepruanoBeIcHHE» HE
MPEANoJararoTcsi yueOHbIM IJIAHOM.

5.00pa3oBaresibHbIE TEXHOJIOTHHI

B nponiecce oOydenus asst TOCTIXKEHUS TNIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
JTUCHMIUIMHBI UCIOJIB3YIOTCS CIIEyIOIINe 00pa30BaTEIbHbIE TEXHOJIOTUH:

- MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHA  TEXHOJOTHs, B TOM  YHCIE
BU3YyaJIHU3alHs, CO3JaHUE JIEKTPOHHBIX YUECOHBIX MaTEPHAJIOB;

- TEXHOJIOTUSl KOJUIEKTUBHOI'O B3aUMOJICHCTBHUS, B TOM YHCJIE COBMECTHOE
pelieHre npoOJIEMHBIX 3aJa4, CUTyalui, KEICOoB;

- TEXHOJIOTUS TpoOJIeMHOro OO0y4YeHHs, B TOM 4HCIE B paMKax pazdopa
MPOOJIEMHBIX CUTYALIHIA;

- TEXHOJIOTHUS Pa3BUBAIOLIEr0 0OyYEHHUs, B TOM YHCJIE TOCTAaHOBKA U PELLICHUE
3a71a4 OT MEHEE CIIOKHBIX K 00JIee CII0KHBIM, Pa3BUBAIOIINX KOMIIETCHIIUN CTY/ICHTOB;

- TEXHOJOTHS aJalTUBHOrO OOydYeHHs, B TOM YHCIE IPOBEIACHHUE
KOHCYJIbTAlMI TTPENOaBaTeNs.

6.YueOHO-MeTOAMYEeCKOE H TPOrPAMMHO-HH(OPMAIUOHHOE 00ecTiedeHue
TUCHUNITIHHBI

a) OCHOBHAsI JIUTEPATypa:

1. Typununa B.}O. MarepuanoBeneHnne: MexaHn4eCKrue CBOMCTBAa MeTalIoB. TepMuueckas
o0paboTka MetaoB. CriennanbsHble ctanu v cmiassl / B.YO. Typununa; noa pen. C.A. HukynuHa -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Tekct: anexrponHsIii // DbC
"KoncynwsTanT cryaenra” : [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785876236807.html (nata obpamenus: 18.11.2019). -
Pexxum fgocTyna: 1o nojamnucke.

2. Crnecapuyk B.A. MarepuanoBeieHHe U TEXHOJIOTHS MaTepHajoB: yued.mocooue / B.A.
Crecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 3neKTpoHHBIH //
OBC "Koncynbrant cryaeHTay: [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (mata oOpamenus: 18.11.2019). -
Pexxum goctymna: mo noamucke.



0) 10MOJTHUTEJIbHAS JIUTEepaTypa:
1. ConaneB IO.I1. MarepuanoBenenue. [Ipumenenne u BBIOOp MaTepuaioB /

ConHiieB
1O.11., bop3enko E.N., Bomorkanuna C.A. - CII6. : XUMU3JAT, 2017. 200 c. - ISBN 978-593808-
295-3 - Tekcr: onexrponnbii //  OBC  "Koncymbrant crymenrta': [caiit]. URL:

http://www.studentlibrary.ru/book/ISBN9785938082953.html (mara oGpamenus: 18.11.2019). -
PesxuM poctyna: mo moanucke.
2. XKapckuit 1.M. Marepuanosenenue: yueonoe nocooue / .M. Xapckuii, H.IIL.

HBanosa,
J.B. Kync, H.A. CBugynoBuy - Musck: Beimr. mik., 2015. - 557 c. - ISBN 978-985-06-2517-5 -
Tekcr: anektponueid  //  DOBbC "KoHCynbTaHT  CTyACHTa»: [caiiT]. - URL:

http://www.studentlibrary.ru/book/ISBN9789850625175.html (mara oOpamenus: 18.11.2019). -
Pexxum nocrtymna: nmo noamnucke.
3. Crnecapuyk B.A. MatepuaiioBeieHie U TEXHOJIOTHS MaTEpUANIOB: y4el. mocodue /
B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekcr:
anexTponHsbi // OBC "Koncynsrant cryaenra": [caift]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara oOpamenus: 18.11.2019). -
Pexxum nmocryma: no moamucke. 4. ConnueB lO.I1. MarepuanoBenenue: Y4eOHHK Ui BY30B /
Comnrnes FO.I1., TIpsxun E.W. - U3n. 6-e, ctepeorur. - CI16. : XUMU3JIAT, 2017. - 784 ¢. - ISBN
978-5-93808-294-6 - Texkct: snexktponusli // ObC "KoncyneTanTt crtynenta": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (mara oOpamenus: 18.11.2019). -
Pexxum noctymna: mo noamucke.

B) METOANYECKHE PEKOMEHIAIMN:

1. JlaGopaTopHbIii MpPaKTHUKyM MO AUCHUIUIMHE «MatepuanoBenenue» (AJis CTYJIEHTOB
JTHEBHOM 1 3204HOM (hopMax 00ydeHus BceX TEXHUUECKUX crienuanbHocTei.) /Coct.: B. M. [lybacos,
E. I1. MorunsHnas, E.B. Haropnsii — Jlyranck: U3a-so JIHY um. B.Jlans, 2017. - 75 c.

2. Kapramosa JI. 1., Koxemsxkun I'. H. MarepuanoBenenue Ui MalIMHOCTPOUTENEH B
3amadax. Y4e0. mocobue. -2-¢ u3n, nepepad. u ucnpas. Jlyranck: U3n-Bo BocTouHoykpanHckoro
HaI[MOHAJILHOTO YHUBepcuTeTa uMeHu Bragumupa Jans, 2004. 192 c.

3. Meronnveckne yka3aHusi © KOHTPOJbHBIE Pa0OTHI IO AUCIUILTHHE «MaTepraioBeIeHIE)
JUIsL CTYJIEHTOB — 3a04YHUKOB HamnpasieHuil: 8.100403 — opranuzanus nepeBo3oK M yIpaBJICHUs Ha
TpaHcropTe  (KENe3HOAOPOXKHBIM  TPAHCIOPT, NPOMBILUIEHHBI TpaHcnopT) 8.100402 -
TPaHCHOPTHBIE CUCTEMBI CO CIIEUAT3alue opraHu3aius tTaMmoxeHHoro kourpois / Cocr.: JI. U.
Kapramosa. — JIyranck: 3a-so Boctounoykp. Hau. yH-Ta uM. Bragumupa Jlans, 2003.- 10 c.

4. Nly6acos B. M., MorunsHas E. [1. MetannoBenenue u repmuydeckas 00padboTka CIIaBOB:

YuebHoe nmocodue. — JIyranck: M3a-so JIHY um. B. dams, 2018. - 134 c.

I') HHTEPHET-pecypcoB

MunuctepcTBO 0Opa3zoBanus U Hayku Poccuiickoit @eneparnuu — http://Munoopraayku.pd/

®enepanbhas ciyx0a 1o Haa30py B chepe oOpazoBanus u Hayku — http://obrnadzor.gov.ru/

MunucrepctBo obpa3zoBaHus U Hayku Jlyranckoit Haponmoit PecmyOmuku — —
https://minobr.su

Hapoausrii coBet Jlyranckoi Haponnoii Pecniyomuku — https://nsinr.su

[Topran deaepanbHBIX rOCYIaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB BBICIIET0 00pa3o-
Banus — http://fgosvo.ru
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denepanbublii nopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

HNudopmannonHas cucrema «EquHOe OKHO 1ocTyna K 00pa30BaTeIbHBIM PeCypcam» —
http://window.edu.ru/

denepanbHblil HEHTP HHGOpMaAIIMOHHO-00pa3oBaTelIbHBIX pecypco — http://fcior.edu.ru/

DJIeKTPOHHBbIEe OUOJIHOTEYHbIEe CHCTEMbI M PeCyPChI

DNeKTpOHHO-0MOIMOTEeYHAs cucrema «KoHcynbTanT CTyJEHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-0HOMoTeuHas cucrema «StudMed.rux» https://www.studmed.ru
HNudopmanuonnsblii pecypc 0ndauorexun odpasosarenbHol oprannzanuu Hayunas
oubmmoreka umenu A. H. Konsiera — http://biblio.dahluniver.ru/

7. MatepuaJbHO-TEXHUYECKOE O0ecneYeHue 1 CIUIITHHbI

OcBoenue aucuuIIMHBL «MarepuanoBeieHHe M TEXHOJOTHS MaTepUalioB)
MPEAINOJIAraeT HCIOJIb30BaHUE AKAJIEMUYECKUX ayIAUTOpPHIl, COOTBETCTBYIOLIUX
JEUCTBYIOIIUM CAHUTAPHBIM U MPOTHUBOINOKAPHBIM MTPABUJIAM U HOPMaM.

[Ipouee: pabouee MecTO mpenojaBaTelis, OCHAIIEHHOE KOMIIBIOTEPOM C
noctyniom B HHTepHeT; MHKpockomnbl Metamuiorpapuueckue MUM-7; mneun
HarpeBatenbHbie Jabopatopueie CHOJI-6,7/9 u np.; oOpasipl, MUKpOUUIU(BI U
o0opyaoBaHue 1Jisi UX MOATOTOBKH; TBepAaomep bpunermns, TBepaomep Poxseinna;
pa3peiBHass MammHa P 0,5; Komep MasgTHHKOBBIN;, CTEHA C (POPMOBOYHOU CMECHIO;
OeryHsl J1abOpaToOpHbIE [JIi NPUTOTOBJIECHHS (OPMOBOYHOM CMECH; BECHI
7a00paTOpPHbIE TEXHUYECKUE ¢ KOMIUIEKTOM Pa3HOBECOB; KOIEp JTaOOPAaTOPHBIN IS
W3TOTOBJICHUsI 00pa3lioB; MpuOOp IJis CYIIKA 00pas3loB U3 (POPMOBOUYHOU CMECH;
puodOp ISt oTpeIeTICHUS TBEPOCTH; IPUOOP SISl OTpeIeTICHHS ra30IPOHUIIAEMOCTH;
THIPABIMYECKAN Tpecc; MepeueHb HArSAHBIX MOCOOUNA M TEXHMYECKHX CPEJICTB
o0y4eHHUs; KOMIUICKT IUIAKaTOB MO METAJUIOBEJICHHI0O M TEPMHYECKOH 00paboTke,
CTPOEHHUIO U CBOMCTBAM METAUIMYECKHX U HEMETATUYECKUX MATEpUaJIOB; allbOOMBI
MUKPOCTPYKTYpP METAJUIOB W METAUIMYECKUX CIUIABOB; JabOpaTOpHBIE CTEHJIbI
o0pa3loB W HarisgHbIX MocoOuil kadeaphl; CTaHIAPTHHIEC IIKalIbl M300pa’KeHUM
MukpocTpyktyp o 'OCT 5639 IlporpammHoe obecrnieueHue:

CDy'HKI_[I/IOHaJ'IBHOC becninatHoe MporpaMMHOC
Cchuiku
Ha3HAYCHUE obecrneueHue

Libre Office 6.3.1 https://www.libreoffice.org/
OducHbli makeT https://ru.wikipedia.org/wiki/LibreOffice
Oneparmorsas UBUNTU 19.04 https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

CHUCTCMA

FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep
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Bbpay3zep

ITouTOBEIIl KJIIMEHT

DaiisI-MeHe IKEp

Apxusarop

['paduueckuit
penaxkTop

Penaktop PDF

Opera

FarManager

7Zip

PDFCreator

MozillaThunderbird

GIMP (GNU Image
Manipulation Program)

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

8. OueHouHble cpeacTBa MO AUCUMIIIIMHE

IHacnopT ¢poHAA OLIEHOYHBIX CPEACTB M0 Y4eOHOM IMCUMIINHE
«MarepuasnoBeneHue
[lepeuenp KoMHIeTeHUIUH (37IEMEHTOB KOMIIETEHIIH ), POPMUPYEMBIX B PE3YJIb-

TaTe OCBOCHMS YU4eOHON AUCIUTIIIMHBI

Kon

KOHTPOJINPYEMOU
KOMIICTCHIIUHN

dopMyHpoBKa
KOHTPOJIUPYEMOU
KOMIIETEHIIUU

Nuaukaropel
JOCTHKEHUI
KOMIICTCHITUH
(o
peanusyemoi
JUCIUTIIIMHE

Kontpomupyemsie Oransl

TeMBbl y4eOHOM (dbopMupoBaHUS
IUCHUIUINHEL, (cemecTtp
MPaKTUKU U3Y4EHHUS])
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OIIK-1

Cnocoben

MIPUMCHSITh
€CTECTBCHHOHAYYHBIC
U OOIIEeUH)XEHEPHBIE
3HAHUS, METOIbI
MaTeMaTHYECKOTO
aHajau3a u
MOJICTTUPOBAHUS

OIIK-1.1.
[Ipumensier MeTo bl
BBICIIIEHI MaTeMaTHKH
JUTSL peIIeHUs 3a/1a4
npo¢eCCHOHATBHON
eATEIbHOCTH

Tema 1.
Kpucrannnueckoe
CTpPOEHUE
METaJUIOB.
Tema 2.
Kpucrannuzanus.
Tema 3.
CrtpoeHue CriaBoB.
Tema 4.
dopMupoBaHue
CTPYKTYpHI CILJIaBOB
pu
KpUCTaJIN3all
UU.
Tema S.
VYipyras n
IJIacTU4ecKas
nedopmaruu.
Tema 6.
Kene3o u cmiaBsl Ha
ero ocHose. Tema 7.
UYyrynsl. Tema 8.
Teopus
TEPMHUYECKON
00paboTKH CTaH.
Tema 9. Texnonorus
TEPMHYECKON
00paboTKu.
Tema 10.
XUMHUKOTEPMUYECKAs
obpabortka. Tema 11.
KoHcTpykinonHbie
CTAH "
craBel. Tema 12.

HNucTpyMeHTalbHbIE
CTaJIn u TBCp)II)IC
CILJIABBI.

Tema 13.

Cralim ¥ CIUIaBbl C
0CcO0OBIMU
(bu3UIeCKUMU
cpoiictBamu. Tema
14, TwurtaH U cIUIaBBI
Ha €ro OCHOBE.
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Tema 15.
AmoMuHmi
CIUIaBBI HA €T0
OCHOBE.

Tema 16.
Menp 1 CIUIaBEI
Ha €¢ OCHOBE.

)51

IToka3zareu u KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ, OITMCAHHC IIKAJ OICHUBAHUA

MaTeMaTUKH
Bmaners:

HaBBIKAMU
HCTIOJIb30BaHUS
3aKOHOB M METOJIOB
BBICIIICH
MaTeMaTUKHU TUIS
pelieHus
WHKCHEPHBIX u
Hay4JHO-
TEXHUYCCKHX 33]1a9 B
chepe CBOCH
po¢eCCHOHATBHON
nesi-

Nunukaropel
Ne Kon JOCTHKCHUHN IIepeuenn Kontposmmpyemsle| HaumeHnoBanue
/_ KOHTPOJIUPYEMOH | KOMIETEHIUH (110 | TUTAaHUPYEMBIX TEMbI Y4€OHOM OILICHOYHOTO

/1 N

KOMIICTCHITUI peanuzyemoit pe3yIbTaTOB M CIUILINHEL cpelcTBa
JTUCLUTIIINHE )

1 OIIK-1 OIIK-1.1. 3HAaTB: Tema 1, Bompocer st
Criocoben [Ipumenser 3aKOHBI U METOIBI Tema 2, 3aJaHus o
TIPUMEHSTH METO/BbI BBICIIEH  |pprcmieii Tema 3, J1a00paTOPHBIM

MaTeMaTHKH JUISL | \iarevatuky mpu Tema 4, pabortam,
€CTECTBEHHO- elIeHNs 3a1a4 3K3aMEH
p P A _|pemenun Tewma 5,
Hay4YHBIC u npodeccrnoHaaIbHOM
i P npogeccHoHanbHbIX | 1eMa O,
0OIIIENHKEHEPHBIE| TeSITSIIBHOCTH T 7
3a71a4 YMETh: cMa /,
3HAHUS, METObI
Tema 8,
MaTEMaTHYECKOIO MPUMEHSTh IS
Tema 9,
aHaiu3a u WHXKEHEPHBIX u
Tema 10,
MOACINPOBAHHA HayYHOTEXHUYECKUX
_ | Tema 11,
3a7a4d B cepe cBoeH
(bep y Tema 12,
npodeccrnoHaaIbHON
pod Tema 13,
Acs- Tema 14,
TEJABHOCTH 3aKOHBI M Tema 15,
METOAbI BEICIIICH Tema 16
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TCJIBbHOCTH

3aganus no 1a00paTOPHBIM 3AHATHAM:

JlabopaTopuasi padora Ne 1. OmpezenieHre CTPOCHHS METAJIOB M CIUIABOB METOJaMH
MaKpOCKOITMYECKOT0 aHalin3a (MaKpOaHaln3):

Ornucatp CyIHOCTh ¥ Ha3HAYEHHE MaKPOCKOIMYECKOTO aHaIn3a (MaKpoaHalin3a).

Omnwucars METOIMKY HCCIIEIOBAHMUS M3JIOMOB METAJUIOB H CILUIABOB.

HccnenoBath 00pa3ibl U3IOMOB PA3IMYHBIX CIUIaBOB. BeIOpaTh OAMH U3 HUX, CXEMATHYHO
3apHCcoOBaTh €r0 M JaTh 3aKiIO4YeHne o (opMe W pa3Mepax 3epHa, BHJE pa3pylIeHUS W MOPOKax
MeTasua.

OnucaTh METOAMKY MIPUTOTOBIEHUS MaKpPOILTH(OB.

3apucoBaTh MaKpOCTPYKTYPY HAehOPMUPOBAHHOTO W JUTOTO METajula MOCie TIyOOKOTro
TpaBJICHUA. YKa3aTh COCTaB PEAKTUBA M 0XapaKTePU30BaTh MAKPOCTPYKTYPY.

3apucoBaTh MaKpOCTPYKTYpPY 00pa3IOB MOCIIE TIOBEPXHOCTHOTO TPABJICHUS. YKa3aTh COCTaB
pCaKTUBA M 0XapaKTePU30BaTh MAKPOCTPYKTYPY.

BrIgsBUTE XMMHUYECKYIO HEOAHOPOJHOCTh (JIMKBAIMIO) cephl mo wmetony baymana.
[TomydeHHBI CepHBIA OTMEYATOK TNPUKIEUTh B TETPaJb M JaTh 3aKIIOYEHHE O XapaKTepe
pacrpesiesieHus cepbl B cTaid. [IpuBecTH cOCTaB peakTUBA U XUMHUYECKUE PEAKIIHH, ITPOUCXOJISTIIHE
B TIPOIIECCE MCCIIEIOBAHNS.
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JlaGoparopnass pabdora Ne 2. OmnpezneneHue CTPYKTypbl MaTepHaIoOB METOIAMH
MHUKPOCKOITMYECKOTO aHain3a (MUKPOAHAIIN3).

Onucarb Ha3HAYEHUE MUKPOCKOITMYECKOTO aHaIn3a (MUKpOaHaAIK3a).

OnucaTh METOAMKY MIPUTOTOBIICHUS ¥ TPABJICHUSI MUKPOILITU(OB.

3apucoBaTh CXE€My OTPa)KE€HHUS Jy4el OT NOJUMPOBAHHOM M MPOTPABIEHHON MOBEPXHOCTH
MeTala.

W3y4unuTth yCTpOMCTBO M MPUHLUI pabOTHI MeTaLIOrpadhuyecKoro MUKpOCKOa.

3apucoBaTh ONTUYECKYIO cXeMy MUKpockona MUM-7.

HccnenoBath Ha MeTaIorpagueckoM MUKPOCKOTIE MUKPOLLTH( 10 TpaBlieHus. 3aprucoBaTh
ero B kBagpare 30x30 MM U JaTh 3aKIIOUYEHHUE O KaueCTBE MPUTOTOBICHHSI MUKpOILTU(a.

HccnenoBaTh Ha MUKPOCKOIIE MUKPOIUTH( TOCTIE TPABJICHUS. 3apHCOBATh €r0 CTPYKTYPY B
kBaapare 30%x30 MM U JaTh 3aKJIIOYCHHE O KayecTBE TpamieHUs Mukponumda. Onucars GopMmy u
pa3Mmep 3epeH, 1eeKThl BHYTPEHHETr0 CTPOCHUS MeTalia (€CJIM OHU IPUCYTCTBYIOT B METAILJIE).

Onpenenuth YCTaHOBJICHHOE HA MHUKPOCKOIE yBEJIWYEHHE (IOJIb3YSACh CIPaBOYHOM
TabJIMIe) 1 3aMucaTh ero MoJ cxeMaMu MUKPOLUTH(]OB.

JlabopaTopHasi padora Ne 3. Kpucraumsanusi U ee BIMSHUE Ha CTPYKTYpYy M CBOMCTBa
MeTalla.

N3yunTh yCTPOUCTBO OMOIOIMYECKOI0 MUKPOCKOIIA U paboTy Ha HEM.

HauepTuTs 1 onmcaTh ONTHYECKYIO CXEMY OMOJIOTHYECKOTO MUKPOCKOTIA.

IIpocMoTpeTs Ha OHOJIOTMYECKOM MHKPOCKOIIE MPOLECC KPUCTAUIM3ALMU KAl pacTBOpa
COJIN.

Onucathb npouecc KpUCTAIUIU3ALUN COMH.

3apucoBaTh CTPOCHME 3aTBEPACBAIOIIEH KaIUld pacTBOpa COJM C COOTBETCTBYIOIIMMHU
HOSICHEHUSIMH.

N3yuuTh M0J. MUKPOCKOTIOM CTpoeHue yncToi meau u natynu (60% Cu, pemerka ['IK; 40%
Zn, pemerka I'TIY) u cxemarnyecku n300pa3uTh CTPYKTYpHI.

JlabopaTopnasi paGora Ne 4. BnusHue miactuueckod aepopmanuu Ha CTPYKTYpy H
CBOMCTBA METAJIMYECKUX CIIIABOB

N3meputh BeICOTY 00pa31oB 70 AedopMarii.

BeimonHuTh ocanky 06pa3ios.

N3meputh BBICOTY 00pa31ioB mocie aedopmauu.

Onpenenutsb cTenens aedopmaiuu 00pasios €, %.

3aMepuTh TBEpAOCTh 00pa31oB. IlonydyeHHbIe TaHHBIE 3aHECTH B Ta0JI.

[1o nmony4eHHbIM TaHHBIM IOCTPOUTH IpapuK U3MEHEHUS TBEPIOCTH MaTepuasa OT CTETIEHU
nepopmanuu HB = f(g). Cnenats BbIBOA O BIMSHUU CTETIEHH Je(pOpPMAalliU Ha TBEPJIOCTh METAJIIOB.
W3yuuTh 1 3aprcoBaTh CTPYKTYPY 00pa3IoB IMOCIIE pa3IHYHBIX CTENCHEN JedopMaIirH.

JlabopaTopHasi padora Ne 5. MuUxkpocTpyKkTypa yriaepoOIUCThIX CTajeil B PaBHOBECHOM
COCTOSIHUH.

N3yunuTh MUKPOCTPYKTYPY YIVIEPOAUCTHIX CTAJIE B pABHOBECHOM COCTOSIHUU.

CxeMaTH4eCKH 3apucoBaTh HAOIIOJaeMyI0 B MHKPOCKON MHUKPOCTPYKTYpY B KBaJparax
30%30 mm.

OnpeaenuTs Mo MUKPOCTPYKTYpE € TIOMOIIBIO TIPaBHIa OTPE3KOB COJIEP)KaHHE YIiIepoaa B
KaXJIOM 00pasIiie CTaju.

16



[Ton kaXkABIM PUCYHKOM YKa3aThb MUKPOCTPYKTYPY, COIEpKaHKE yriiepoaa, (pa3oBblil cocTas,
IIPEII0JIaraeMyl0 MapKy CTajH, €€ Kiacc.

N3 cnpaBouHON TaOIuUIBl BBIIUCATh MEXaHUYECKUE CBOMCTBA AJI MCCIETYyEMBIX MapoK
CTaJleil M TOCTPOUTHh TIpadUUECKyl0 3aBUCHMOCTh «MeXaHM4YeCKHe CBOMCTBAa - COAEp)KaHUE
yraepoaar.

JlabopaTopnasi paGora Ne 6. CTpoeHue 1 CBONCTBA UyT'YHOB.

N3yuuTh 10 MUKPOCKOIIOM MUKPOCTPYKTYpPY O€JI0T0o uyryHa M 3apHcOBaTh €€ B KBajpare
30x30 mM. YKa3arh CTPYKTYpPY U CTPYKTYPHBIH KJ1acC 3apHCOBAHHOTO YyTyHA.

N3yuuTh 0 MUKPOCKOIIOM MHUKPOCTPYKTYPBI CEPBIX, BEICOKOMPOYHBIX U KOBKHX YYT'YHOB
no u mocine TpasineHus. Ha wmukpounummdax 10 TpaBieHus omnpeaenuTh (popmy rpapuTHBIX
BKIIIOYEHWH ¥ BHUJ uyryHa. Ha wmukponmmdax mnocie TpaBiIeHHS HCCIENI0BaTh CTPOCHHE
METAJIJIMYECKONH OCHOBBI M OIpPENeINTh MapKy uyryHa. Pe3ynbTaTsl UcClieIOBaHUI MPEICTaBUTH B
BHJIC PUCYHKOB (KBaspaThl 30%30 MMm).

KpaTko onucath crnocoObl MOIy4eHUs CEPOTr0, BBICOKOMPOYHOT'O U KOBKOTO YYT'YHOB.
JlabopaTopHas padora Ne 7. MUKPOCTPYKTYypa JIETUPOBAHHBIX CTaJeil B PABHOBECHOM
COCTOSIHUH.

W3yuuTh CTpOEHHE CTaNIEH 110 MUKPOCKOIIOM.

CxemaTtnuecku 3apucoBaTh HaOJIIOAaeMbIe CTPYKTYpPHI B kBajapaTax 30x30 mm.

C momoIIpIo JuarpaMM ONpeeuTh KIacC H3y4aeMbIX CTalleH.

[Ton KaXAabIM PHUCYHKOM HalucaThb MAapKy CTajl, €€ XUMHUYECKHH COCTaB, CTPYKTYpy H
CTPYKTYPHBIH KJ1acc

Jladoparopnasi padora Ne 8. Hopmanuzanus yriaepoaucToi cTaiu.

3anucath MapKy cTayu B rpady 2 mpoToKoa.

W3meputs 00pa3lbl MpH MOMOIIM IITAHT€HIUPKYJS U pe3yJabTaThl 3amMepa 3aluchiBaTh B
rpady 3.

Omnpenenuts TBeprocTh HB 00pa3iioB B MCXOHOM COCTOSIHUM U TOJTYYEHHBIE PE3YJIbTaThl
TBEPJIOCTH 3amucath B rpady 4.

BrInonHuTh HOpMaNIU3alMI0 00Pa3loB U ONPEAETUTh TBEPIOCTh YTIEPOAUCTOMN CTalu MOCTe
HOpMaJIU3aI1H.

Onpenenutp TeMnepaTypy HOpMaJIM3allMM CTallM, MOJb3YSACh HWYKHEH 4acThbiO JUarpammbl
JKEJIe30-1IEMEHTHT.

JUis cpeaHeyrinepoJucThIX JOIBTEKTOMAHBIX cTaied (craau mapok 40-65) temmneparypa
HOpManu3aiuu BeiOMpaercss Ha 30-50°C Beime nuamn GS, 1. e. Ac3+(30-50°C), mus
BBICOKOYTJIEPOJANUCTBIX 3a3BTEKTOMAHBIX cTanel (Y9-Y12) temneparypa Ha 30-50 °C Bbllie TUHUH
SE, 1. e.

Acm+ (30-50°C).

Temreparypy HOpMallM3alluy 3aMucaTh B rpady 5.

Onpenenuts 00y MPOJOKUTEILHOCTh HarpeBa U BBIAEPKKU 00pa3loB w3 pacyera 1,5
MUH Ha | MM uameTpa Win TOJIIIMHBI 00pa3ua. Pe3ynbrarel 3amucars B rpady 6.

OO6pa31bl TOMECTUTH B M€4Yb, HATPETYIO 10 TEMIEPATypbl HOPMAIU3ALMH 7S CTAJId JaHHOU
MapKH, KaK OKa3aHo Ha pPUC. 2, U BbIIEPXKATh B €4 Tpedyemoe Bpemsl.

W3Bneub 00pa3iipl MOCIe10BaTENbHO OJJUH 32 IPYTUM U3 €YU U OXJIQAUTh UX Ha CIOKOWHOM
BO3/IyXe€.

3auucTuTh 00a Topa 00pa3oB Ha HUTH(OBATHLHON HIKYPKE.

17



Onpenenutb TBEPIOCTh HOPMAJIM30BaHHBIX 00pasuoB. Pe3ynbTaThl M3MEpeHH TBEPIOCTH
3aHeCcTH B Tpady 7.

N300pa3uth rpapuyecky peKuM HOpMaiH3allud B KOOpAMWHATaX TeMIleparypa - Bpems
Harpesa.

N3y4duTh CTPYKTYpBI UCCIIETYEMBIX CTANICH 10 U MOCIIe TePMUYIECKOM 00paboTKU. 3aprcoBaTh
CTPYKTYpHI B kBagpaTax 30x30mm.

JlaGoparopnas padora Ne 9. MuUKpoCTpyKkTypa IIBETHBIX CILIaBOB.

OnpenenuTh XWMHYECKHH COCTaB IBETHBIX cIiaBoB JjaTynu JI60, Oponser bpC30,
mropamroMunus {1 u cunymuna AJI2.

N300pa3uth quarpammsl coctosuus cucrtem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax cOCTOSHUSI CUCTEM yKas3aTh COOTBETCTBYIOIIME KOHIEHTPALUU CILIABOB,
OIPEAEIIUTh UX CTPYKTYPHBII COCTaB B PaBHOBECHOM cocTossHUHU ITpu 20°C u yKka3aTh TeMIepaTypsl
KPUTHYECKHUX TOYECK.

N3yunTh MUKPOCTPYKTYpY LBETHBIX cIuiaBoB JiaryHu JI60, 6ponssl bpC30, aropantoMunus
J1 (3akaneHHOTO U UCKYCCTBEHHO COCTApEHHOT0) U cuuiyMuna AJI2.

CxemaTHuecku 3apucoBaTh HaOII01aeMble CTPYKTYPHI CIIaBoB B kBajapatax (30x30 mm). [Tox
KaXJIbIM PUCYHKOM yKa3aTh MapKy CILJIaBa, XUMHUYECKHM COCTAaB U THUII IMarpaMMbl COCTOSHUS, K
KOTOPOMY OH OTHOCHTCSI.

VYkazarh, KakWe W3 W3YYCHHBIX CIUIABOB VYIIPOYHSIOTCS TepMooOpaboTkoit. OTBeT
000CHOBATb.

Kpurepuu u mikana orieHuBaHUs 110 OLICHOYHOMY CPEACTBY — 3a0aHUsi no
1abopamopHbiM 3AHAMUAM

[Ixana onieHnBaHus

Kpurepuii onieHuBanus
(uHTEpBAT OAILIIOB)

5 3aaHue BBINOJIHEHO Ha BBICOKOM YPOBHE (CTYIEHT B IOJHOM 00beMe
OCBETUJI pacCMaTpUBaEMYIO MPOOIEMATHKY, IPUBEI ApTYMEHTHI B MOJIb3Y
CBOMX CYKJIEHUH, BiIa/ieeT NPO(QUIbHBIM MOHATUIHHBIM (KaT€rOpHaJIbHbBIM)
anmnaparoMm U T.I1.)

4 3aaHue BBIIIOJIHEHO Ha CPEJHEM YpOBHE (CTYIEHT B ILIEJIOM OCBETHII
paccMaTpuBaeMylo MpoOIeMaTuKy, NMPUBENI apryMEHThl B TOJb3y CBOMX
CYKIEHHH, TOIYCTUB HEKOTOPbIE HETOYHOCTH U T.I1.)

3 3amaHre  BBIMOJHEHO HAa HHU3KOM ypPOBHE (CTYAEHT  JOMYCTHII
CYIIECTBEHHBIC HETOYHOCTH, M3JIOKUII MaTEPHaJ C OMTHOKaMH, HE BJaIeeT
B JIOCTAaTOYHOHN CTENEeHU MPOQUIBHBIM KaTETOPHAIBHBIM almnapaToM H
T.1.)

2 33.IIaHI/IC BBITIOJITHCHO Ha HCEYHAOBJICTBOPUTCIBHOM YPOBHC WM HEC
MMPpEaACTaBJICH (CTy'IleHT HC I'OTOB, HC BBIIIOJHMII 3aJaHHUEC 1 T.H.)

OueHo4YHbIE CpeACTBA ISl IPOMEKYTOYHOM aTTecTaluu (3K3aMeH)

CrpoeHnue uaeanbHbIX KPUCTAILIOB.
IlepeuncnuTh OCHOBHBIE CBOMCTBA METAJIIIOB.
OxapakTepu30oBaTh MOHATHE METAJUIMYECKON XUMHYECKON CBSI3H.

Eal A

Hazpatp oTianume KPpUCTATNINYCCKOTO U aMOp(bHOFO COCTOsAHHA BCUICCTBA.
5. Ha3patb TPU OCHOBHBIX THIIA KPUCTAJUIMYCCKUX PCHICTOK METAlIda, U ONUCATH
PpacIoJIOKECHHA aTOMOB B HUX.
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6. Jlate ompenenenue koopAMHAIMOHHOTO uncia, HaiTh ero mist OLK u (mmm) 'K
PELIETOK.

7. Yem XxapakTepu3yeTcsi M KaK BBIYMCISETCA IUIOTHOCTh YINAKOBKM aTOMOB B
KPHUCTAJUIMYECKON perieTke?

8. Uto coboil mpeacTaBiseT U Kak NPOsBISAETCS AHU30TPOINS KPUCTAJUINYECKUX Te1?

9. Crpoenue peaabHBIX KPHCTAILIOB.

10.Kak reomerpuuecku KJIacCUPUUUPYIOTCS Ne(PEKThl KPUCTAIINYECKOTO CTPOSHUA?

[TpuBecTu npuMepsl 1e(heKTOB KaKIA0ro Kiacca.

11. 1aTe onpeneneHue BaKaHCUU U MEXY3€JIBHOTO aTOMa.

12.Ha3BaTb BO3MOXHbBIE MEXaHU3MbI 00Pa30BaHUS TOUEUHBIX JI€(EKTOB B UJI€AIbHBIX
KpHUCTaJlaX ¥ OIMCATh X MOBEJECHUE U POJb B JTUPPY3MOHHBIX Ipolieccax.

13.latb oO1iee onpenecHe TUCIOKAIINH.

14.0Onucath KpaeByro JUCIOKAIMIO U TEOMETPHUIO €€ 00pa30oBaHuUs.

15.0nucaTh BUHTOBYIO IMCIIOKALUIO U MEXaHU3M €€ 00pa3oBaHusl.

16.Yto Takoe BekTop broprepca?

17.Kak onpenensieTcst SHeprus AUCIOKauu?

18.Kax ompenensercs MiI0THOCTh TUCIOKAIN?

19.Kax BiMs€eT IIIOTHOCTh AUCIOKAIMM HA MPOYHOCTh KPUCTAIIIOB?

20.0nucate CTpOEHUE MAJIOYIJIOBBIX IPAHUL] HAKJIOHA.

21.0nwucath CTpOEHUE BHICOKOYTIIOBBIX (MEK3EPEHHBIX ) TPAHUIL.

22.Kak B3auMOJICHCTBYIOT MEXTy COOOH M APYT C IPYrOM JIMHEWHBIE (UCIOKAINN) U
MOBEPXHOCTHBIC (TpaHUIBI) 1e(HEeKTHI?

23.Makpo- 1 MEKPOCTPYKTYPHBIN aHAJTN3 METAJIOB.

24.Yto Ha3bIBaeTCA, MUKPOCTPYKTYPOI?

25.Kakue 0OCHOBHBIE 30HbI KPUCTAIIIM3ALMHA UMEET CIUTOK?

26.I1o kakoif mpu4MHE B CIIMTKE 00pa3yeTcs ycaJouHas pakOBHHA U I'/le OOBIYHO OHA
pacronaraercs?

27.Yto Ha3bIBaeTCs, IMKBAIMEH, U KaKHe BUABI IMKBAILIUH CYLIECTBYIOT?

28.Uto BBISBIICT OTIIEYATOK 11O MeTOy baymaHa?

29.B yem mpuuMHAa MOSIBIEHUS BOJOKHHMCTOTO CTPOCHMs NpH Topsyeil oOpaboTke
IaBieHUEM?

30.00BsACHNUTD, KaK JOJDKHBI pacIojaraTbCs BOJIOKHA B TOTOBOM HM3/ICTHH U TIOYEMY.

31.YT0 MOHO BBISIBUTh IO BUAY U3JIOMOB CTAJIM U YyryHa?

32.YT0 Ha3bIBAETCs, MUKPOCTPYKTYPOI?

33.0nwucars NPUHIMIT BUAUMOCTHU TI0]] METAIOTPAhUISCKAM MHUKPOCKOIIOM.

34.Ha3BaTh onepanyu Mo AroTOBKH MUKPOILIH(A U UX TOPSIIOK.

35.C Kaxo¥ ebI0 MPOBOIAMNTCS TPABICHHE MUKPOILUTH(OB, YTO MOKHO HAOIFOIATh 10
Y TIOCJIE TpaBJIEHUA?

36.YTto moHMMaeTCs TI0J] pa3peniaroneii cmocoOOHOCTEI0O MUKPOCKOTIA.

37.Kak onpenensiercsi yBeIMUeHHE MUKPOCKOTa?

38.Ha3BaTh cxoicTBAa W OTIMYMS Tpoliecca NUIM(OBAHHUS ¥ TIOJTHPOBAHUS
MUKPOILIH(OB.

39.Da3oBbIC MTEPEXOIBI.

40.Yro Ha3bIBaeTCS, MEPBUYHON, & YTO BTOPUYHON KPUCTAIITH3AINACH?

41.B yeM 3aKiIH04aeTCs TEPMOJAMHAMHYECKUI CTUMYI ITpoliecca KpucTamu3anuu' 42.
Ha3zBatp snemMeHTapHbIe CTaIUN MEXaHU3Ma KPUCTAITH3ALHMH.

43.KaknuM mapaMeTpoM OIHCHIBASTCS KaX/1ast CTaJUs KPUCTALTA3AINAN?
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44 KakuMu  JOJDKHBI ~ OBITh  TapaMeTpbl KPUCTALIM3AIMU A TMOJTY4YCHUS
KPYITHO3EPHUCTOM U MEJIKO3EPHUCTOM CTPYKTYpPHI CIljIaBa?

45.Y10 Takoe KpUTUYECKUH pa3Mep 3apoibliia KpUCTalIn3anun?

46.Kax BiMsieT cCTelneHb MEepeoXJaKISHUs CIJlaBa Ha pa3Mep 3epHa M Ha
MEXaHUYECKHUE CBOKCTBA?

47.YT1o Takoe rOMOTE€HHAs U TeTEPOreHHasi KpUCTauIn3anus?

48.Kax BIusIOT pacTBOPUMBIE W HEPACTBOPHMBIE TPHUMECH Ha MPOIECC
KpUCTAJLIIN3aLUH?

49.KakoB penMyIIeCTBEHHBI MEXaHU3M KPUCTAJUTH3AINH PEATbHBIX CIUTAaBOB?

50.YTo Ha3zwIBaeTCs, MOIUDHUITUPOBAHHEM?

51.Kak u ¢ kakoif 1enbo MPOBOIUTCS MOIUGUIIMPOBAHUE CIJIABOB?

52.Yto Takoe momumopdusm? IlpuBectn mnpuMmep MeTaia, 00JIaAFOIIETO
MOJIMMOP(HU3MOM.

53.Teopus craBos.

54.Yto Ha3kIBaCTCS, METAINIMYCCKUM CILIIAaBOM?

55.YT0 Takoe komrnoneHt? - ¢aza?

56.Kaxkoe coctosiHue criiaBa Ha3bIBAeTCsl PABHOBECHBIMY

57.Uto Ha3bIBaeTCs, TBEPABIM pACTBOPOM? - XHUMHUYECKUM COeIUHEHUEM? -
FeTEPOreHHON CTPYKTYpOi?

58.Kakumu OBIBalOT TBEP/IBIE PACTBOPHI?

59.Yt0 03HauaeT TBEPJOPACTBOPHOE YIIPOYHEHUE U B YEM €T0 MPHUUNHBI?

60. lnarpaMMbl COCTOSTHUS JIBYXKOMITOHEHTHBIX CTIABOB.

61.YTo Takoe quarpamMma CoOCTOSTHUS?

62.Kakue TOYKu Ha3bIBAIOT KPUTUYECKUMU?

63.Uto Takoe TEpMHUYECKUN aHAIM3, KaKOBa €ro CBS3b C JAMAarpaMMOIl COCTOSHUS
CIJIaBOB?

64.KakoBa npakTuyeckasi METOJMKA TOCTPOCHUS AUArpaMM COCTOSIHUS CILIaBOB?

65.Chopmymupyiite npasuio ¢as.

66.YTo mo3BoMseT ONMpenesTh MPaBUIO OTPE3KOB?

67.MeToiMka IPUMEHEHHS] METOJ1a OTPE3KOB.

68.1300pa3uTh quarpamMmy COCTOSIHHS CIIJIaBa ¢ HEOTPaHUYEHHOW PacTBOPUMOCTHIO
KOMITOHEHTOB.

69.Kakue Bubpl HOHBApHUAHTHBIX (PA30BBIX peaKlUii BaM H3BECTHBI?

70.Kakoe  mpeBpailleHHE  HA3bIBA€TCA  HIBTEKTUYECKUM  (OBTEKTOUIHBIM,
MEPUTEKTUYECKUM, IEPUTEKTOMAHBIM)? [IpuBeCTH cxemy 3TON peakIuu.

71.Kakue TMHUY HA3bIBAIOTCS TMHUSMU JTUKBUAYC U CONMUITYC?

72.B 4eM oTiM4Yue CTPYKTYPHOH JAuarpamMmel OT Ga3oBoii?

73.Yupyras u ruracTiuueckas aeopMarims.

74.Kakas neopmarivsi Ha3pIBaeTCs YIIPYroil U KAKOB €€ aTOMHBIM MEXaHU3M?

75.Yto Takoe mactudeckas aedopmarus?

76.KakoBa poiib TUCIIOKAINIA B pean3aluyd MeXaHiu3Ma IIaCTHIeCKOTO CIIBUTa?

77.Ha3zoBute aTOMHBIE (AUCIOKAIMOHHBIE) MEXaHU3MBI IJIACTUYECKON ehopMaluu.

78.Kak u3aMeHsieTcsl CTpyKTypa CIiiaBa IpH MIacTuueckoit nedopmanun’?

79.Kak wu3MeHsIOTCS CBOMCTBa (MEeXaHWYECKHE) CIUTaBa TMPH  IJIACTHYECKOM
nedopmarun?

80.Yto Takoe TeKCTypa M KaKOBBI CBOMCTBA TEKCTYPHUPOBAHHOTO CIIIaBa?

81.Yto Takoe peKpHuCTaUIA3AIHS?
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82.B xakoM HCXOJTHOM COCTOSIHMH JOJKEH HaXOJUThCS METaIlI, YTOObI MCIIBITHIBATH
IIPU HarpeBe PeKpHUCTAUIN3alMOHHBIE TPEBPAIICHUS?

83.Uto Takoe mopor peKpucTaiin3anuu’?

84.Kakue craguu IpoXOoAUT METAIIT B MPOIIECCE PEKPUCTATUTA3AIAH?

85.Uto Takoe Bo3BpaT (OTABIX)?

86.Uto Takoe kpuTHYeckas creneHb jaedopmamuu? B kakux mpenenax oHa
Haxomutcs?

87.Kak Ben€r cebs mpu HarpeBe CTPYKTypa MeTawia, AeGOpMUPOBAHHOTO C
KPUTHYECKON CTENEHbIO?

88.Uem otnnuaroTcs XoyioaHas U ropsdas aegopmanun?

89.Kak m3MeHsI0TCS CBOMCTBA (MeXaHMUYECKUE) Ne(OPMUPOBAHHOTO MeTaia Mpu
Harpese?

90.MexaHnueckre CBOMCTBA CIUTaBOB. Pa3pyiienue.

91.Ha3oBuTe OCHOBHBIE MEXaHHUECKHE CBOMCTBA METANIMYECKUX CIIJIABOB.

92.Kak 0003Ha4yarOTCs U B KaKUX EIMHHIIAX U3MEPSIOTCS OCHOBHBIE MEXaHUYECKHE
cBoiicTBa?

93. [laiiTe onpenesieHre TBEPIOCTH MaTepHala.

94. [laiiTe onpeesieHne MUKPOTBEPIOCTH MaTepHaIa.

95.Kakumu MeTogamMu OCYIIECTBISIETCA U3MEpPEHUE TBEPAOCTU?

96.Ha3zoBuTe mpuOOpHI 1711 U3MEPEHUS TBEPIOCTH.

97.Kakumu emuHuiaMu oOO3HA4aeTcss TBEPAOCTh, H3MEpPEHHAs Ha pa3IM4YHOM
000py/I0BaHUH, M KaKOBa UX 00IIasi pa3MEepPHOCTh?

98.Kak rotositcst 006pa3iibl 151 U3MEPEHUS TBEPAOCTH?

99.Yem otnuyaroTcss 0Opasilbl, MOJATOTOBICHHBIE [UIsi u3MepeHus TBEpaoctu? 100.
Kakum ciocobom cneayeT u3MepsTh TBEPAOCTh 3aKalEHHON cTanu?

101. W3 xakux 3J€MEHTapHBIX MPOLECCOB COCTOUT MPOLECC Pa3pyLICHUs MpU
IUIacTHYECKON Aedopmariun Metaiia (Ipy BHEIIHEM HarpyXeHun)?

102. Kakumu ObIBAtOT TUIIBI pa3pylLIeHUs?

103. Hazosure OCHOBHOM CTPYKTYPHO-IHEPreTUUECKUIA napamerp,
OTJIMYAIOIINN XPYIIKOE pa3pylIeHHe OT BA3KOTO.

104. OnumuTe AUCIOKALMOHHBIM MEXaHU3M 3apOXKICHUS TPELIUHBI.

105. B kakoMm Meramie mpu OJMHAKOBOM IUIOTHOCTH JUCIIOKAllMU ObICTpee
HACTYMAaeT pa3pylIeHue - B MEJIKO- WIM K KPYITHO3EpHUCTOM U IoYeMy?

106. XKene3oyrnepoaucThie CIIaBEI.

107. Hazosure ocnoBHble (a3bl B cucteme Fe -FesC.

108. HazoBure rereporensie cTpykTypsl B cucteme Fe -FesC.

109. Kak BBITTISAAT 10T MUKPOCKOIIOM Te€TEPOTEHHBIE CTPYKTYPHI B cucteMe Fe
-FesC?

110. Uro HazbIBaeTcs, QeppuTOoM (ayCTEHUTOM, LIEMEHTHUTOM, MEPIUTOM,
nenedyputom)?

111. KakoBbI MX OCHOBHBIE MEXAHMUYECKHUE CBOMCTBA?

112. Ha3zoBute HOHBapuaHTHbIE NpeBpalieHus B cucteme Fe -FesC.

113. [TokaxuTe WX Ha qUArpaMMe U 3aIHIIUTE X (a30BbIC PEAKIUH.

114. JlaiiTe onpeneneHre 4yryHoB.

115. YeM OHU OTIIMYAIOTCS [0 MEXaHUYECKUM M TEXHOJIOTHYECKUM CBOHCTBaM?

116. VYKaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE TIpM HOPMaJIbHOMH

TEMIEPaType AOIBTEKTOUIHOM (3a3BTEKTOUTHOM, IBTEKTOUIHOM) CTaIIH.
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117. VYKkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE TIPH HOPMaJIbHOU
TEMIIepaType JOIBTEKTHYECKOTO (IBTEKTUYECKOTO0, 3a9BTEKTHYECKOT0) UyTYHA.

118. Kak 3aBHUCST MexaHUYECKHE CBOMCTBA YTIIEPOIUCTOM CTATIU OT COACPIKAHUS
yriiepoja B Heil?

119. B uém 3akmiovaercss OTIMYME HEMEHTUTA NEPBUYHOTO, BTOPUYHOTO MU
TPETUYHOTO?

120. Kaxkue cymecTByrOT BUIbI K1accUpUKAIUN cTaim?

121. Kak knmaccuduuupyrores cranu no Ha3HaAYeHUIO?

122. Kakumu cBoiicTBamMu (MEXaHMYECKUMHU) OOJagar0T KOHCTPYKIIMOHHBIC
(MHCTpYMEHTAJIbHBIE) YIJIEPOAUCTBIE CTAIN U JUISI KAKMX U3AEIUH OHU IPUMEHSIOTCA?

123. Kak  MapkupyrooTcs  KOHCTPYKLMOHHBIE  YIJIEPOJMCTBIE  CTalu
OOBIKHOBEHHOT'O Ka4eCTBa (Ka4yeCTBEHHBIE)?

124. Ha3zoBute Mapku HMHCTPYMEHTAIBHBIX YIJIEPOAUCTBHIX CTalled, YTO 3Ta
MapKHpoBKa 0003Ha4aeT?

125. HasnaubTe Mapky cramu ajisi M3roTOBJICHUs (OOOCHYWTE CBOH BBIOOD):
KOpITyca aBTOMOOMJIS; KPENEKHBIX U3JIENUN (BUHT, raiika, 1maiiba), MoJOTKa.

126. [Touemy cepy u docdop B cTanu Ha3bIBAIOT "BpeAHBIMU" IPUMECIMU?

127. Kakue uyrynsl Ha3bIBatoTCsl OeNbIMU?

128. HazoBuTe OCHOBHBIE MEXaHUYECKHE CBOMCTBA O€NBIX YYI'YHOB
(Ka4eCTBEHHBIN YpOBEHB) M 00JIaCTh UX IPUMEHEHHUSI.

129. Kaxkoit poriecc HazpiBaeTcs rpadutu3anueii?

130. KakoBa ¢opma rpaduTOBBIX BBIOUEHHWH B CEpPOM, KOBKOM U
BBICOKOIIPOYHOM 4YyTyHe?

131. Kakoii Tun uyryHa nosiydarot TepMU4ecKoi rpaduruzanuei (tomenuem)?

132. Onummre pexuM TEPMUIECKOHN rpaduTH3AIIH.

133. Kakas merammmyeckas OCHOBa MOXKET OBITh Y UYYTyHOB, COZIEPIKAIINX
rpadut?

134. Kax mapkupyroTcsi IpOMBIIIEHHBIE YYT'YHbI?

135. Yro 03HavaeT MapKa MPOMBIIIIEHHOTO YyryHa?

136. Tepmuueckas o6padotka (TO) cTanu

137. KaxoBa niens Tepmuueckoii 00paboTku ctanm?

138. B uém 3akmouaercs TO cTanu ¥ KakuMH TpeMsi OCHOBHBIMH ITapaMeTpaMu
XapakTepusyercs e€ pexxum?

139. Ha3zoBuTe yeTsipe OCHOBHBIX MpeBpalieHus, nporekatommue mpu TO.

140. Kakue u3 Hux umerot 1udy3uoHHBIH, a TakkKe CABUTOBBIN Xapakrep?

141. Kak o6o3Hauatorcs kputuueckue Touku (uHun) npu TO cranu?

142. W3 xakux JABYX 3J€MEHTapHBIX MPOIECCOB CKJIA/BIBAIOTCS MPEBpAIICHUS
ADOIT?

143. Uro moHUMaeTcsl TOJ| HACIEJACTBEHHBIM 3€PHOM ayCTEHHTA; KaKHUM OHO
OBIBAaET M OT YEro 3aBUCHUT?

144. OOBsicHUTE CMBICJT TIOHATHA HAYadbHOE U JICHCTBUTEIBHOE 3EPHO
AyCTCHHTA.

145. HazoBute npoayktel 1uddy3rnoHHOr0 MpeBpalleHus: ayCTeHUTA.

146. Kaxue npumepHble 3HaueHUs TBEPAOCTH UMEIOT NEPIUT, COPOUT U TPOCTUT

ctanu 45 1 9em 00ycIIoBJIeHa 3Ta pa3HUIa?
147. Kakoii mapamerp TO crnenyer u3MeHsTh, YTOOBI MOIY4aTh B CTAJIH pPa3HbIE
BUJbI hepputo-ueMeHTuTHBIX cmecet (I1ICT)?
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148. UYro Takoe KpUTHYECKasi CKOPOCTb 3aKaJIKu?

149. Kpatko  oxapakrtepu3yiiTe  aTOMHBIH  MEXaHM3M  MapTEHCUTHOIO
IIPEBPALICHMUSL.

150. Urto npeacrasiseT co00it MapTEHCHUT?

151. OxapakTepuzyiTe KpUCTAUIMYECKYIO pemeTky MapreHcuta. 152.

HazoBuTe 0CHOBHBIE MEXaHHMYSCKHE CBOMCTBA MapTCHCHUTA.

KpI/ITCpHI/I " IKaJIa OHCHUBAHUA 110 OICHOYHOMY CPCACTBY — 9K3AMEH

XapaKTepI/ICTI/IKa SHAaHMUA MPCAMCTA U OTBCTOB

3a4eThl

CryneHT riry0oKo U B TOJIHOM 00beME Bia/IeeT MPOrpaMMHBIM MaTEPUATIOM.
I'paMOTHO, HcuepnbIBarOIE M JIOTMYHO €ro M3JaraeéT B YCTHOM WIH
nucbMeHHOU Qopme. [lpu 3TOM 3HAET PEKOMEHJOBAHHYIO JHTEpaTypy,
MPOSIBJIIET TBOPYECKUM MOAXOJ B OTBETaX Ha BONPOCHI M MPABUIIBLHO
00OCHOBBIBAET MPUHSTHIC PEIIEHUS, XOPOIIO BIIAJCET YMEHHUSIMU U
HaBBbIKaMH MPU BBIITOJHEHUH MMPAKTUYECKUX 3a]1a4.

3a4€CT

CryneHT 3HaeT nporpaMMHbIN MaTepuall, [paMOTHO U IO CYTH U3J1araeT ero
B YCTHOM MJIM MUCbMEHHOU (hopMe, T0MyCKasi HE3HAYUTEIbHbIE HETOYHOCTU
B YTBEPXKACHMSX, TPAKTOBKAaX, OINPEACNCHUSIX M KaTeropusx WIn
HEe3HaYUTeNbHOE KonyecTBO omnOoK. [Ipu aToM Biiageer HEOOXOAUMBIMU
YMEHMSIMU U HaBbIKaMU IIPU BBIIIOJHEHUH NPAKTUYECKUX 3a]1a4.

3a4€T

CTyneHT 3HaeT TOJBKO OCHOBHOW MPOTPAaMMHBIA MaTepual, IOIMYCKaeT
HETOYHOCTH, HEJI0CTATOYHO YyETKHE (hopMyIIMPOBKH,
HETIOCIIEI0OBATEIIBHOCTh B OTBETAX, U3J1araéMbIX B YCTHOM WJIM MMUCbMEHHOU
dopme. I[lpu >TOM HETOCTATOYHO BIAJCET YMEHHSIMU M HAaBBIKAMHU IIPH
BBIMIOJIHEHUM TpakTudeckux 3aznad. J[lomyckaer g0 30% ommbok B
H3JIaraeMbIX OTBETaX.

3a4€T

CrTyneHT He 3HaeT 3HAYUTENIbHON 4acTH MporpaMMHOro marepuana. Ilpu
9TOM JIONYCKaeT MPUHLUIHUAIbHBIE OLIMOKM B JI0Ka3aTeIbCTBaX, B
TPAKTOBKE MOHATUIN U KaTErOpUH, NPOSIBIISIET HU3KYIO KyJIbTYPY 3HAHUH, HE
BIaJICET OCHOBHBIMM YMEHMSIMH M HaBbIKAMM IIPH  BBIIIOJIHEHUU
IpakTHYecKuX  3azad. CTyneHT oOTKasbplBacTcd OT OTBETOB  HA
JIOTIOJTHUTEIIbHBIE BOIIPOCHI.

HC3a4CT
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