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CTpyKTypa U coep:KaHue TUCHUILIHMHbI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B YUeOHOM Mporecce

Heanb u3ydyenuss TUCIMIUIMHEI 'MarepuaiioBeiecHHe W TEXHOJIOTHS MaTepra-
J0B" maTh OyAyIIUM CHEIUAINCTaM IO3HAHWE MPUPOJBI U CBONCTB MaTEPHAIIOB, a
TaKK€ METOJOB HMX YMPOYHEHHS isd Hambosiee 3(()EKTUBHOTO HCIIOJIB30BAHUS B
TEXHUKE.

OCHOBHBIMH 3aJaYaMH JUCIUAIIINHEI SIBJISICTCS:

PacKphITh (PU3UYECKYIO CYIIHOCTH SIBJICHHH, IMPOUCXOAIIMX B MaTepHalIax
IIPY BO3JCHCTBUH HA HUX Pa3IUYHBIX ()aKTOPOB B YCIIOBHSAX IMPOU3BOJICTBA M JKC-
TUTyaTalliy U UX BIMSHUC Ha CBOMCTBA MaTCPHUAJIOB;

YCTAaHOBHUTH 3aBUCHMOCTH MEXKJIy COCTAaBOM, CTPOCHHEM M CBOMCTBAMH MaTe-
pHAaJoB;

U3YYUTh TCOPHUIO U MPAKTUKY TEPMUUYECKON, XUMHUKO-TEPMHUUIECKONH 00paboT-
KH;

W3YYUTh OCHOBHBIE TPYIIITBI COBPEMEHHBIX METAJUTMUYCCKUX MaTepHaIOB, UX
CBOMCTBa M 00JACTU NPUMEHEHHUS.

2. Mecto nucuunimnubl B cTpykrype OIIOII BO. TpeboBanusi Kk pe3yib-
TaTaM OCBOCHHUS COACPKAHUS TUCIHUILINHBI

Jucuuminna «MarepuanoBeleHUEe U TEXHOJOTUSI MAaTepUAJIOB) SIBIIECTCS ya-
CThI0, (popMHpyeMOi ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUN MOJTOTOBKU CTY-
JeHTOB 10 HarpasieHuto noArotoBku 20.03.01 TexnocdepHas 6€300aCHOCTD.

OcHoBreiBaeTca Ha 0Oase guciuiummH: «Dusukay, «Xumusa», «MaTemaTtukay,
«HxeHepHas U KOMITbIOTEpHAs Tpadukay.

SIBnsieTcss OCHOBOMW JUIsl M3YyYEHMs JUCIMIUIMH MPOQPECCHOHAILHOTO IUKIIA U
HAIMCaHUA BBITYCKHON KBATU(PUKAIIMOHHON pabOTHI.

3. TpeOoBaHuA K pe3yJibTaTaM OCBOEHHSI COAEPKAHUA TUCHMUILIMHBI

Kox u HaumenoBa-
HHUE KOMITETEHIINI

Nuaaukaropsl 1OCTUKEHUN
KOMITETEHIIHH (110 peain3yeMon
JTUCITUTIITUHE)

[lepeueHp IaHUPYEMBIX PE3YJIBTATOB

OIIK-1
CrniocobeH  yuuTHI-
BaTh COBPEMEHHBIC
TEHJICHIIMH Pa3BH-
THS  TEXHUKH U
TEXHOJOTH B 00-
JacTu  TexHocdep-
HOU 0€30IacHOCTH,
W3MEpPUTEIIbHOU U
BBIUUCITUTEIILHOM
TEXHUKH, UHPOp-
MAIMOHHBIX  TEX-
HOJIOTUM TpU pe-
IICHUH  THUIOBBIX

OIIK-1.1.

Y4uThIBAET COBPEMEHHBIC
TCHACHIWH Pa3BUTHA BbIYNC-
JUTEIBHON TEXHUKH, HHPOP-
MaIlUOHHBIX TEXHOJIOTUH npu
pCILICHUH TUIOBBIX 3a/1a4 B
obsactu mpodecCHOHATBHON
JESITeTIbHOCTH, CBSI3aHHOM C
3alIMTON OKPYKAIOLIEH CpeIbl
u obecrnieueHrneM 6e30MmacHo-
CTH YeJIOBEKa

OlIK-1.2.

Hcnionb3yeT Hay4dHbIC 3HAHUS
JUIS pereHust mpogeccuo-

3HaTh:

COBPEMCHHBIC TEHJCHIIMH Pa3BUTHUS
TEXHUKA WM TEXHOJIIOTHH B 00JacTh
TexHOCc(epHO Oe3omacHOCTH, H3Me-
PUTEIIBHON W BBIYMCIHUTEIBHON TEX-
HUKH, HMHOOPMAIIMOHHBIX TEXHOJIO-
ruii B obmactu mnpodecCHOHATHHOM
JeSITeJIbHOCTH, CBS3aHHOW C 3aIlUTON
OKpY’KaIoIIeH cpeapl U 00eCTICUeHH-
eM 0e30MacHOCTH YeI0BeKa

YmeTs:

NPUMEHSITh COBPEMEHHBIC TCHJICHIIMU
pa3BUTHS TEXHUKA M TEXHOJOTHHA B
obOmactu TexHoc(hepHoil Oe3zomacHo-
CTH, U3MEPUTEIIEHOW U BBIYHCIUTEIh-




3amad B OONAcCTH | HaNbHBIX 33/1a4 HOW TEeXHHKH, WH()OPMAIIMOHHBIX TEX-

npogecCuOHATBHON HOJIOTMM TP PEIICHUH TUIOBBIX 3a-

NESITEIbHOCTH, CBS- nad B obnactu  mpodeccHoHANbHOM

3aHHOU C 3aluToOu NEITEILHOCTH

OKpY>Karolleun cpe- Bnaners:

el U o0ecreueHu- HABbIKAMU HCIIOJIb30BaHHUS COBPEMEH-

eM 0e30IacHOCTH HBIX TEHJICHIIUU Pa3BUTHUS TEXHUKH U

YelioBeKa TEXHOJIOTHIl B 00JacTH TEXHOC(EPHOIt
0e3omacHOCTH

4.CTpyKTYypa N coiep;KaHue IUCUUIIIMHBI
4.1. O0beM yueOHOM JUCHMILUIUHBI U BUAbI Y4e0OHOI padoThl

O0bem yacoB (3au. eq1.)

Buj yueGHoi paGoTb Ounas 3aounas
dopma dopma

O0mas yuyeOHas Harpy3ka (Bcero) 108 72
(3.0 3au.ex) | (2.0 3a4. e.)

Oo0si3aTesibHAs ayAuTOpPHasi yueOHasi Harpy3ka (Bcero) B TOM 68 6

qyucie:

Jlexmun 34 2

CeMuHapcKue 3aHITHS - -

[IpakTHueckue 3aHATUS 17 2

JlaGopaTopHbie pabOThI 17 2

KypcoBast pabota (KypcoBoii MpOeKT) - -

Hpyrue GhopMbl U1 METOABI OpraHM3alMi 00pa30BaTEIBHOTO Ipolecca - -

(pacqemHo—epa(j)uquKue pa6omb1, epynnoebste OMCKyCCMM, poJiesble

uzcpbsl, mpeHuHe, KOMnbloOmepHvle CUMYIAYUU, UHMEPAKMUBHbLE TEeKYUU,

CEMUHAPBL, AHANU3 ONOBLIX CUMYAYULL U M.T.)

CamocrosiTeibHas padoTa cTyaeHTa (BCero) 40 66

dopma aTTecTanus 3a4er 3a4er

4.2 Conep:xaHue pa3ieioB TUCHUIIINHBI

Tema 1. Kpucrajuinueckoe cTpo€HUE METAIIOB.

OO6masi XxapakTepUCTHKAa U CTPYKTYPHBIE METOJbI HCCJEAOBAHUS METaJUIOB.
ATOMHO — KpUCTAJZTMYECKasi CTPYKTypa MeTauioB. JlepeKkThl KpUCTaIIMYECKON pe-
IETKH METAJJIOB.

Tema 2. DopMUpoBaHHUE CTPYKTYPHI METAJJIIOB IIPU KPUCTAITU3ALUY.

DHepreTuuecKue yCiaoBUs Mpolecca KpucTaum3anuu. MexaHusMm Iporiecca
kpucraumsanuu. dopma kpuctammdaeckux odpazopanuii. Ctpoenue ciurtka. [Ipe-
BpaLICHUS B TBEPAOM COCTOSIHUM. AJIIIOTPOIHS.

Tema 3. CtpoeHue CrjiaBoB.

@a3pl U CTPYKTYpa B METAUIMYECKUX CILIaBax. TBepable pacTBOPbl. XUMUYE-
CKHE COCITMHECHUS.

Tema 4. @opMupoBaHue CTPYKTYpHI CILJIABOB IPU KPUCTAJUIU3ALIMH.



[IpaBuno a3. DxcnepuMeHTanbHOE MOCTpOeHHE Auarpamm coctosiHus. [Ipa-
BUJIO OTpPE3KOB. JlnarpamMma COCTOSIHHS CIUIAaBOB, OOpa3yIOIIUMX HEOTPaHWYEHHbBIC
TBEpJbI€ PacTBOPHI. JlMarpaMma COCTOSIHMS CIUIaBOB, OOpa3yrOIIMX OrpaHUYEHHBIE
TBEpJbIe pacTBOPHL. /lnarpamMma COCTOSIHHSA CIUIABOB, OOpPa3yrOIIMX MEXaHHUYECKUE
CMECH U3 YUCTHIX KOMIIOHEHTOB. JluarpaMMa COCTOSIHMSI CILIaBOB, 00pa3yIOIIUX XH-
MUYECKHE cOoeAuHEHUs. J(marpamMmma COCTOSIHMSI CIUIAaBOB, KOMIIOHEHTBI KOTOPBIX
UMEIOT NOTUMOP(HBIE TPEBPALLICHHS.

Tema 5. [Inactuueckas nedopmaliusi 1 MEXaHUYECKHE CBOWCTBA.

Pazpymienne mMeramnoB. MeToapl onpeneneHns: MEXaHUYEeCKUX CBOMCTB. Ha-
KJien. BausiHue HarpeBa Ha CTpoeHHE U CBOMCTBA JeopMUpPOBAaHHOTO MeTasuia. Xo-
JonHas U ropsyas aegopmanug. Mexanudeckue cBorcTBa. Hakien u pexpuctaiiu-
3a1usl.

Tema 6. XKene3o u cruraBsl Ha €T0 OCHOBE.

KomnonenTsl u a3pl B cucteme xene3o — yriepoi. JuarpamMmma cOCTOSHUS
JKeJe30 — EeMEHTUT (MeTacTabuiIbHOE paBHOBecUe). J(narpamMma COCTOSIHUS KeJe30
— rpadur (cTabmibHOE paBHOBeCUE). BiusiHue yriaepoja U NOCTOSHHBIX TpUMeced Ha
cBoiicTBa cranel. Jlernpyronime snemMeHTsl B cTand. CTPYKTYpHBIE KJIACCHI JETUPO-
BAHHBIX CTaJICH.

Tema 7. UyryHbl.

Ceppblil u Oenblif uyryHbsl. Beicokornpounslii uyryH. KoBkuit uyryH. Cnenuanb-
HBIC YyTYHBI.

Tema 8. Teopus TepMuvecKoit 00pabOTKH CTaIH.

Knaccudukanus BunoB tepmudeckoir oopadotku. Tepmuueckas o0paboTka u
nuarpamMma coctosiHusi. [IpeBpaienue npu Harpese (oOpa3zoBanue aycteHuta). Poct
3epHa aycTeHMTa Ipu Harpese. IlepnuTHOe npeBpamieHne. MapTeHCUTHOE IpeBpa-
nierue. [Ipomexyrounoe (OeitHuTHOE MpeBpalieHue). JluarpaMmmbl H30TEPMUUECKOTO
IpeBpalleHus] ayCTeHUTa. TepMOKMHETHYECKHUE AMAarpaMMbl MPEBpAllCHUs Nepeox-
JaXJIeHHOro aycTeHuTa. [IpeBpalleHus npu OTIycKe.

Tema 9. Texnonorust TepMudecKoit 00pabOTKH.

Orxur 1- ro poga. Omxur 2 — ro poaa. 3akaika. Buael otnycka. Tepmomexa-
Hu4eckas obpaborka. [ToBepxHOocTHas 3akanka. JlepexThl, BOSHUKAIOMNUE TIPH Tep-
MHYECKOM 00paboTKe.

Tema 10. Xumuko— repmuueckast oopadoTka.

Teopus xumMuKo — TepMUYeCKOW 00paboTku. llemeHTamums, a30TUpOBaHHE U
nranupoBanue craiei. Jubdysnonnas Metamiuszanus.

Tema 11. KOHCTpYKIIMOHHBIE CTaJIU U CIUJIABBI.

VYriepoaucTbie KOHCTPYKIIMOHHBIE CTanu. JlernpoBaHHbIE KOHCTPYKIIMOHHBIE
ctanu. CTpouTeNbHble HU3KOJIETUpOoBaHHbIEe cTain. CTanu /Ui XOJOIHOM IITaMIOB-
k1. KOHCTpYKIIMOHHBIE [IEMEHTYEMbIE U yiyullaemble cTand. CTaau ¢ MOBBIIEHHON
00pabaThIBaeMOCThIO pe3aHueM. PeccopHO — MpyKWHHBIE CTadM OOIIEro Ha3Hade-
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Hud. [HlapukonogqmunHukoBeie cTtanu. KOppOo3HOHHOCTOMKHE U )KapOCTOMKHE CTaJIH
u cruiaBbl. JKaponpouHble cTanu U crjiaBbl. KpuoreHHble cTaiu.

Tema 12. IncTpyMeHTaNbHbIE CTATU U TBEP/IbIE CIIABHI.

Cranu ans pexyuiero nacrpyMenTa. Cranu 11 U3MEpPUTEIbHOTO HHCTPYMEH-
ta. Ctanu As WTaMIoB X0J0AHOTo AepopmupoBanus. Ctaiau Ajs TaMIIOB ropsye-
ro gepopmupoBanusi. TBep/bie CIUIaBbI.

Temal3. Ctanu u cruiaBbl ¢ 0COOBIMU (PU3NIECKUMHU CBOWCTBAMHU.

MarnutHblie cTany U cruiaBbl. CTalu U CIJIaBbl C BBICOKUM 3JIEKTPUYECKUM CO-
IPOTUBJICHUEM I HAarpeBaTeIbHBIX 371eMEeHTOB. CIUIaBbl C 3a/laHHBIM TEMIIEpaTyp-
HbIM K03(duiimeHToM JuHeiHoro pacmupenus. Cmassl ¢ dddexrtom namstu dop-
MBI.

Temal4d. Tutan u criyiaBbl Ha €r0 OCHOBE.

Tepmuueckasi 00pab0TKa TUTAHOBBIX CIUIABOB. [IpOMBINIICHHBIE CIUIaBbl TUTA-
Ha.

Tema 15. AmfOMUHHAI 1 CIUIaBBI HA €TO OCHOBE.

Knaccudukanus amoMHUHUEBBIX CIIaBOB. Tepmuueckas oOpadboTtka. edpopmu-
pyeMbIE U JTUTEIHBIC aJIOMUHUEBbIE CIUIaBbl. Maruuii u cruiaBbl Ha ero ocHose. Jlu-
TelHbIE U 1e(OpMHUpPYyEMblE MAarHUEBbBIE CIIABBI.

Tema 16. Menp u criiaBbel Ha €€ OCHOBE.

JlatyHu, ux cTpoeHHE U CBOWCTBA. BpOH3BI: OJOBSHHBIE, aJJFOMUHUEBBIE, KPEM-
HUCTBIE W OepuiuneBble. AHTU(PPUKIMOHHBIE CIUIaBbl. OJOBSIHHBIE M CBHUHIIOBBIC
0a00uThl. L{lMHKOBBIE AHTU(PPUKIMOHHBIE CIIABbl. AJIFOMUHUEBBIE MOAIINITHUKOBBIE
CTLIIABHI.

4.3 Jlekuuu

O0beM yacoB
Ha3Banne TeMbI Ounas 3aouHas

¢popma ¢popma
Kpucrannmieckoe CTpOCHHE METAIIOB. 2 -

Cl

/o

0,5
0,5

0,5

0,5

@opMHpOBaHNE CTPYKTYPhI METAIIIOB IIPU KPUCTAILIU3ALIUN

Crpoenue CcruiaBos.

®opMHpOBaHUE CTPYKTYPHI CILUIABOB MTPU KPUCTATUIA3ALUH.

IInactuueckas ,Z[e(l)OpMaI_II/IH 1 MEXaHUYECKHE CBOMCTBA.

2’Kene3o u cIIaBeI HAa €T0 OCHOBE.

YUyryHBL.

Teopus repmudeckoit 00pabOTKU CTaIIH.

OO IN|oojO|R|WIN|F

TexHonorus Tepmuyueckoit 00paboTku

[EY
o

XUMUKO — TepMHuueckas 00paboTka.

-
[N

KoHCTpyKIIMOHHBIE CTANN U CIUIaBBI.

[EY
N

I/IHCprMeHTa.]'H)HBIe CTaJin 1 TBECPABIC CILJIaBBbI.

[N
w

Cranu u craBbl ¢ 0COOBIMU (PU3UIECKUMU CBOMCTBAMH.

NN DN DNIDNDNBEIDNDNDNDDN DN

[EEN
N

TuTaH ¥ cIUIaBBI Ha €70 OCHOBE




15 | AnroMuHMI U CIUIaBBI HA €TO0 OCHOBE. 2 -
16 | Menp u criiaBbl Ha €€ OCHOBE. 2 -
Hroro 34 2
4.4 JIabopaTopHbie padoThl
No O0bem yacoB
/i Ha3Banue TeMbI Ounas 3aouHast
¢popma dopma
OrmpezenieHue CTPOEHUS METAUIOB W CIUIABOB METOJaMU 2 -
1 MaKpOCKOIMYECKOI0 aHainu3a (MakpoaHanu3). M3yuuts oc-
HOBHBIE NIPUEMBI MAKPOCKOIIMYECKOI'O UCCIIEI0BAHUS METall-
JIOB U CILJIaBOB.
OmnpeneneHue CTPYKTypbl MaTepUaIOB METOIAMU MHUKPOCKO- 2 -
2 IIMYECKOro aHanu3a (MUKpoaHanu3). O3HAaKOMUTBECS C METO-
JAMH UCCIIEIOBAaHUN CTPYKTYPbI MaTEPUAJIOB P OOJIBIINX.
Kpucrannuzanus u ee BIMSHHE HA CTPYKTYpPY M CBOMCTBa 2 -
MeTauia. M3yunTs MeXaHU3M U KMHETUKY Ipoliecca epBrY-
3 HOW KpUCTAJUIM3aLluK, BIUSHUE YCIOBUN KPUCTAJUIM3ALMHU HA
CTPYKTYpPY U MEXaHUYECKUE CBOMCTBA METaJLIa.
Bnusaue mutactuueckoi gedopManun Ha CTpYKTypy U CBOM- 2 1
4 CTBa METAJUNIMYECKUX CIUIABOB. M3yuuTh BIIMSHUE XOJIOJHOMN
IUTACTUYECKOM neopMaliMu Ha CTPYKTYpPY U CBOICTBa Me-
TaJJIOB
MuKpocTpyKTypa yriaepoAuCTbIX CTajlell B paBHOBECHOM CO- 2 0,5
CTOSIHUU. M3ydnTh CTpOECHHE YriIepOJUCTBIX CTAJIEH B PABHO-
> BECHOM COCTOSIHMH, YCTaHOBHTH 3aBUCHMOCTh MEXIY HX
CTPOEHHUEM U CBOWCTBAMHU
CrpoeHne U CBOWCTBAa UyTryHOB. V3y4uTb MHUKpPOCTPYKTYpPY 2 0,5
6 YYT'YHOB; O3HAKOMHUTBCS C TEOpUEH KPUCTAJUIM3ALUU U MpaK-
TUYECKUM TOJTYYEHHEM YYT'YHOB C pa3iIMyHOM (hopmoil rpa-
(GUTHBIX BKIIOYESHUH
MHUKpPOCTpYKTypa JIETUPOBAaHHBIX CTajleil B pPaBHOBECHOM 2 -
7 COCTOSIHUHU. M3y4uTh BIUSHHME JIETHPOBAaHHUS Ha CTPYKTYpY
CTaJlu B paBHOBECHOM COCTOSTHUU.
Hopmanuzanus yrinepoaucroi cranu. IlomyduTs npaktuye- 3 -
8 CKH€ HaBBIKU 110 HOPMAJIU3AIMH CTaIH.
Hroro: 17 2
4.5 IlpakTudeckue 3aHATHUSA
No Oo0bem yacoB
n/-n Ha3Banue Tembl Ouynas | 3aouHas
¢popma | popma
1 Kpucrannunueckoe ctpoenre MertauioB. 3anada 1. 3agaya 2. 2 -
2 [Tnactuueckas gegopmanusi, peKpucTaIM3aus U MEXaHUUYECKHe 5 1
cBoiicTBa. 3anaua 3. 3amauva 4.
3 dopmMmupoBaHUe CTPYKTYphl Ipu Kpucramausanuu. dasel B MeTan- 2 i
anueckux cruiaBax. IlpaBwino ¢a3 mnmm 3akon ['m66ca. IIpaBuio




oTpe3KoB. 3aj1aua 5. 3anayva 6.
4 Keneszo u ero crutasbl. CrutaBbl CUCTEMBI JKE€30 — yriepoa. Jua- 5 1
rpaMMa COCTOSIHUS JK€JI€30 — IEMEHTHT. 3ajada 7. 3agaya 8
Teopust u mpakTuka TepMuyeckoit 06padorku. CocraBieHue map-
HIPYTHOM TEXHOJIOIMM M3rOTOBIIeHUs AeTtanu. HaznaueHue temie-
5 paTypsl HarpeBa M croco0a oxiaxaeHus. OrnpenereHue Mmpoaoi- 2 i
XKUTENbHOCTH HarpeBa. IIpeBpamienue npu HarpeBe. 3amaua 11.
[IpeBpamienue npu oxnaxaeHuu. 3amada 12. I[lpeBpaienue npu
otnycke. 3agaya 13
6 Tepmudeckas oOpaboTka aeraneid MamuH. 3agaqa 15 2 -
7 Br160op Mapok cranei ajis aetanei MamuH ooiero. 3agada 16 2 -
8 Br16op Mapok crTaseil ¥ CruiaBoB JijIsl M3TOTOBJICHHSI HHCTPYMEHTA. 3 i
3anaya 18
Hroro: 17 2
4.5. CamocrosiTeibHasi padoTa CTyJIeHTOB
Ne Ha3Banue TeMbl Bug CPC O0nLeM yacoB
n/n Ounasn | 3aouynas
¢popma dopma
CtpoeHre METAJUTMUECKUX MaTepUalioB MOJIrOTOBKA K Jia-
1 OnemenTsl Kpuctasorpapun. Ctpoenue pe- | OOpaToOpHbIM pa- 2 4
aJbHBIX KPUCTAJIIOB. 6otam , 3a4er
Kpucrannuzanus. DHepreTuyeckue YCJIOBHS | IOArOTOBKA K Jia-
rpoiiecca KpucTauim3andd. MexaHu3Mm Mpo- | 60paTopHbIM pa-
2 necca Kpucrauzanuu. dopma KpucTtauiu- | 60Tam, 3a4er 2 4
yeckux oOpazoBaHuil. CTpoeHHE CIHUTKA.
IIpeBparieHust B TBEPIOM COCTOSIHUHU. AJIIO-
TpPOIHs
Crpoenue craBoB. Da3bl U CTpyKTypa B Me- | MOJrOTOBKA K JIa-
3 TaJVIMYECKUX CIlIaBaX. TBepjble pacTBOPHI. | OOpAaTOPHBIM pa- 2 4
XUMHUYECKUE COCTUHEHUS 6otam, 3a4yer
@dopMHUpOBaHUE CTPYKTYpbl CIUIABOB TPHU | MOJArOTOBKA K JIa-
kpuctamuzanuu. IlpaBuno ¢da3. Dkcnepu- | GopaTopHBIM pa-
4 MEHTQJIbHOE MOCTPOEHUE JIuarpaMM cocTosi- | 6oTaM, 3a4eT 2 4
Hus. [IpaBuno orpeskos. Jluarpamma cocTosi-
HUS CIUIaBOB
VYuopyras u miiactuueckas aegopmarus. Paz- | moaroroska k Jia-
5 pyllleHHe MeTamioB. XoyogHas M ropsyas | OOpaTOPHBIM pa- 2 4
nedopMarms. 0oTaM, 3a4er
YKee30 1 CIUTABEI Ha ero ocHOBe. KoMmoneH- | b O LOBKa K 1A 4 4
6 OopaTopHBIM pa-
ThI U (pa3bl B CUCTEME JKEJIE30 — YIIIEPO.
6oTaM 3ayer
Uyryn. Cepslif u Oenblii 4yryHbl. BpICOKO- | MOATOTOBKA K Jia-
7 npouyHblid 4yryH. KoBkuii uyryHn. Cneuuainb- | 60paTOpHBIM pa- 2 4
HBI€ YYTYHBI. 6otam, 3a4yer
Teopust Tepmuueckoil 00pabOTKKM CTajM. | MOArOTOBKA K Ja-
8 Knaccudukanuss BUAoB TepMudeckoil oOpa- | GopaTopHBIM pa- 4 4
OOTKH. Oorawm, 3a4er
9 TexHosorus TepMUUECKO 00pabOTKH TIOArOTOBKA K JIa- 4 6
OOpaTopHBIM pa-




O6oTaM 3auer
XUMHKO — TepMudeckas oO0padoTka. Teopus | MOArOTOBKA K Jia-
10 XUMHKO — TepMuueckoii o6pa6oTku. Ilemen- | OOPaTOPHBIM pa- 2 4
TalMsl, a30TUPOBAHME M IMAHUPOBAHUE CTa- Ooram, 3auer
neit. JIlnddy3nonnas MeTamin3anus.
MOJIrOTOBKA K Jia- 5 4
11 | KoHCTpyKIIMOHHBIE CTaJIA U CILIABBI. OopaTopHbBIM pa-
0orawm, 3a4eT
MHCTpyMEHTaIbHbIE CTAalM M TBEpAble crua- | TOATOTOBKA K Ja- 2 4
12 OopaTopHBIM pa-
BB
6otaM, 3a4er
CTanu W criaBbl ¢ 0coObIME (u3nueckumy | TOATOTOBKA K JIa- 4 4
13 . OopaTopHBIM pa-
CBOMCTBAMHU.
0oTaM, 3K3aMeH
Turan W cruiaBel Ha ero OcHoBe. Tepmmuue- | MOArOTOBKA K JIa-
14 | ckasg oOpaboTka THTAHOBBIX cIIaBoB. lIpo- GopaTopHBIM pa- 2 4
MBIIIJICHHBIE CIUIABBI TUTAHA. Gotawm, saueT
MOJIrOTOBKA K Jia-
. 2 4
15 | AJNOMUHUH U CIUIaBBl HA €0 OCHOBE. OopaToOpHBIM pa-
6otam, 3a4er
MOJITOTOBKA K JIa- 5 4
16 | Menp u criiaBbl Ha €€ OCHOBE. OopaTopHBIM pa-
Oorawm, 3a4eT
Wroro 40 66

4.7. KypcoBble padoThl/MPOeKTHI 1O JUCIUIUIMHE «MarepuaaoBeacHue U
TEXHOJIOTHS MaTEPHUAIOBy HE MPEANOJaraoTcsl y4eOHbIM MJIaHOM.

5.00pa3oBare/ibHbIE TEXHOJIOTHH

B npouiecce oOyuenust 11 AOCTHKEHUS TNIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
JTVCHUIUIMHBI UCTIONB3YIOTCS CIEIYIONIe 00pa30BaTe/IbHbIC TEXHOJIOTHU:

- UHPOPMAITMOHHO-KOMMYHUKAIIMOHHASI TEXHOJIOTHUSI, B TOM YHCJI€ BU3yau3a-
1M, CO3/IaHUE AIEKTPOHHBIX YUYEOHBIX MAaTEPHUAJIOB;

- TEXHOJIOTUS KOJJIEKTUBHOTO B3aMMOJICUCTBUSI, B TOM YKCJIE COBMECTHOE pe-
HIeHKE MPOOJIEMHBIX 3a/1a4, CUTyallUi, KEHCOB;

- TEXHOJIOTHSI MpoOIeMHOro oOydeHus, B TOM YHUCJIE B paMKax pa3zbopa mpo-
OJIEMHBIX CUTYallUl;

- TEXHOJIOTUS Pa3BHBAIONIET0 OOYYCHHS, B TOM YHCJIE TIOCTAHOBKA U PEIICHUE
3a/lad OT MEHEE CIIOKHBIX K 00Jiee CIO0XKHBIM, PA3BUBAIOIIMX KOMIIETCHIIUHU CTYACH-
TOB;

- TEXHOJIOTHS aJaNTHBHOTO OOY4YEHUs, B TOM UHCJIE MPOBEJCHNUE KOHCYJhTa-
AN IPEnogaBaTesl.

6.opMbI KOHTPOJISI OCBOEHUSI TUCUMIIIIHHBI.

Tekymas aTTecTanus CTYJACHTOB ITPOU3BOIUTCS B JUCKPETHBIC BPEMCHHBIC MH-
TEPBAJIbI JICKTOPOM U MPETOJIaBaTeIIeM, BEAYIIIMM TPAKTHUCSCKHUE 3aHATHUS 110 JTUCIHU-
IUTMHE B CJIETyIONUX (opmax:



- KOMOMHUPOBAHHOTO KOHTPOJISI U YCBOCHUS TEOPETUYECKOTO MaTepuana (ycT-

HO WJIM MMMCbMEHHO);

- 1abopaTopHbIe PaboTHI;

- CaMOCTOSITEIBHOE 3aJIaHHC;

[TpoMexyTodHass aTTeCTallMy IO pPe3yabTaTaM OCBOCHHS JUCIUILTUHBI TPOXO-
IuT B popme 3adera Ha TaOOPaTOPHBIX M MPAKTUYCCKHUX 3aHATHSX.

B sk3amMeHAIMOHHYIO BEIOMOCTh U 3a4E€THYIO KHUKKY BBICTABJISIFOTCSI OLICHKH
10 HAITMOHAJILHOM ITKaJIe, TPUBEJACHHON B Ta0IHIIE.

B 3aueTHy!0 BEJOMOCTh M 3a4ETHYIO KHUXKKY BBICTABIISIFOTCS OIEHKH IO Ha-
ITMOHAIBHOM TTKAJIE, MPUBEICHHON B TaOJIHIIE.

XapaKTepHUCTHUKA 3HAHUSI IPEIMETA U OTBETOB 3aueTsl

CryneHT riay0oOKO M B TIOJTHOM OOBEME BIaJIEeT MPOTPaAMMHBIM MaTepHa-
aoM. I'paMOTHO, HMcuepnbIBarOLIe U JOTUYHO €ro M3JIaraeT B YCTHOM WIH
nuceMeHHOU Qopme. [Ipu 3TOM 3HAET PEKOMEHIOBAHHYIO IHUTEpPaTypy,
MPOSIBIISIET TBOPUYECKUH MOAXO] B OTBETaX HA BOMPOCHI U MPABUILHO 000C-
HOBBIBAET MPHUHATHIE PEIICHUS, XOPOIIO BJIAJICET YMEHUSIMU U HaBbIKAaMU
P BBINOJHEHUHU TPAKTUYECKHX 3a/1ay.

3a4cT

CryneHT 3HaeT NporpaMMHBIA MaTepuai, PaMOTHO U IO CYTH HU3Jaraer
€ro B YCTHOH WM NMUCBMEHHOM (opMe, J1oMycKasi He3HAUUTeNIbHbIE HETOY-
HOCTH B YTBEPXKICHMIX, TPAKTOBKAX, ONPEICICHUSAX U KATErOpUAX HIH 3a4er
HE3HAYUTENIbHOE KOJIM4YecTBO omuoOoK. [Ipu 3Tom BiiageeT He0OX0AUMBIMU
YMEHUSMH U HaBBIKAMU IIPY BBINIOJHEHUN IPAKTUYECKHUX 3a]1a4.

CryneHT 3HaeT TOJBKO OCHOBHOW IPOTrpaMMHBIA MaTepuai, IOMYyCKaeT
HETOYHOCTH, HEIOCTATOYHO UYETKHE (POPMYTUPOBKH, HETOCIIEAOBATEINb-
HOCTh B OTBETaX, M3JIaraéMbIX B YCTHOM WM NMUCbMEHHOH (opme. Ilpu 3a49er
TOM HEIOCTaTOYHO BIIAJCET YMEHHMSIMH W HaBbIKAMHU IPHU BHIIOJIHEHUU
npakTryeckux 3a1ad. Jlomyckaet 10 30% omuOoK B U3/1araeéMbIX OTBETAX.

CryneHT He 3HaeT 3HAYUTENIbHOM 4YacTH MporpaMMHOro marepuana. Ilpu
3TOM JIOMYCKAaeT MPHUHLUMIIHAIBHBIE OIIMOKM B JJOKa3aTelbCTBAX, B TPaK-
TOBKE IOHATUNA W KAaTETOPHM, NMPOSABISIET HU3KYH0 KYJbTYPY 3HAHHM, HE
BIIaZICET OCHOBHBIMU YMEHHAMH U HAaBBIKAMU IIPU BBINIOJIHEHUH ITPAKTUYeE-
ckux 3anad. CTyIeHT OTKa3bIBAa€TCsl OT OTBETOB HA JIONOJHUTENIbHbBIE BO-
IIPOCBL.

HE3a4eT

7.Y4eOHO-MeTOAMYEeCKOe U NMPOrpaMMHO-UH(GOPMALMOHHOE olecneyeHue
AUCHUNIIHMHBI

a) OCHOBHAas1 JIUTeparypa:

1. Typununa B.}O. MatepuaiioBeieHrne: MEXaHUYECKUE CBOMCTBA METAJIOB. TepMuueckas
o0OpaboTka metayioB. CriennanbHble cTanu u cmiassl / B.YO. Typununa; non pea. C.A. Hukynuna -
M.: MUCuC, 2013. - 154 c. - ISBN 978-5-87623-680-7 - Tekct: anexkrponHslit / O5C "KoHcynb-
TaHT cryaeHTa" : [caiiT]. - URL: http://www.studentlibrary.ru/book/ISBN9785876236807.html (ma-
ta oopamenus: 18.11.2019). - Pexxum goctyma: 1mo momucke.

2. Cnecapuyk B.A. MarepuaiioBezieHre 1 TEXHOJIOTHUS MaTepralioB: yueb.mocobue / B.A.
Crecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 351eKTpOHHBIH //
OBC "KoncynbTaHT cTyaeHTay: [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nata o6pamenwus: 18.11.2019). -
Pexxum goctymna: mo moamucke.
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0) 10MOJIHUTEIbHAS JINTepaTypa:

1. Comaner HO.I1. MarepuanoBenenue. [lpumenenue u BeiOOp MaTtepuanoB / CoyHIICB
FO.I1., bop3enko E.N., Bonorkanuna C.A. - CII6. : XUMU3AAT, 2017. 200 c. - ISBN 978-5-
03808-295-3 - Tekct: oanextponnsii // DOBC "Koncymbrant crygenta": [cait]. URL:
http://www.studentlibrary.ru/book/ISBN9785938082953.html (mara oGpamenus: 18.11.2019). -
PesxuM poctyna: mo moanucke.

2. XKapckwuit 1.M. Marepuanosenenue: yaeonoe nocodue / 1.M. XKapckwuii, H.I1. iBaHoBa,
I.B. Kync, H.A. CBunyHoBuu - Munck: Bem. mik., 2015. - 557 c¢. - ISBN 978-985-06-2517-5 -
Tekcr: anekTpoHusld  //  DBC "KoHCynbTaHT  CTyIEHTa»: [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (mata oOpamenus: 18.11.2019). -
Pexxum nocrtymna: mo noamnucke.

3. Cnecapuyk B.A. MaTtepuanoBeieHre U TEXHOJIOTHs MaTepualioB: yued. mocodue / B.A.
Crnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503-499-6 - Tekct: 31eKTpOHHBIH //
OBC "KoncynbTant cryaenTa'": [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara ooparmienus: 18.11.2019). -
PexxuM poctyna: mo moamnucke.

4. Connues 1O.I1. Marepuanosenenne: YueOHuk aist By3oB / Comures FO.I1., [psxun E.N.
- U3n. 6-e, crepeorur. - CII6. : XUMU3 AT, 2017. - 784 c. - ISBN 978-5-93808-294-6 - Tekcr:
AJIEKTPOHHBIN // 9BC "KoncynbTant cryneHTa': [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785938082946.html (mara oOpamenus: 18.11.2019). -
Pexxum noctymna: mo noamucke.

B) METOAMYECKHE PEKOMEH/IallUM

1. JlaGopaTopHblii MpPaKTHKYM IO AMCUUILIMHE «MartepuanoBeaeHue» (s CTYICHTOB
JTHEBHOW M 3a04HOU (opMmax oOydeHHs BCeX TEXHHYECKuX crermanbaocteit.) /Coct.: B. M. Jly0a-
cos, E. II. Morunsnas, E.B. Haropusiii — JIyranck: M3a-so JIHY um. B. Jlans, 2017. - 75 c.

2. Kapramoga JI. 1., Koxxemsikun I'. H. MarepuanoBenenue ajisg MallMHOCTPOUTENIECH B
3amavax. Yueb. mocobwue. -2-¢ usg, nepepad. u ucnpas. Jlyranck: M3n-Bo BocTouHOyKpanHCKOTO
HaIlMOHAJIBHOTO YHUBEpcUuTeTa MMeHH Biagumupa Jlans, 2004. 192 c.

3. Meronnyeckue yka3zaHHsl U KOHTPOJbHBIE pabOTHI O AMCLHUIUIMHE «MatepuanoBeeHue»

JUIsL CTYJIEHTOB — 3a04HUKOB HarpasieHui: 8.100403 — opranuzanus nepeBo30oK M yIpaBICHUS Ha
TpaHcnopTe (KeJIe3HOJOPOXKHBIN TpaHCTIOPT, NPOMBIIUIEHHBIH TpancnopT) 8.100402 - TpancnopT-
HBIE CHCTEMBI CO CTeIUaIN3aluel opranu3aius TaMmoxenHoro koutpois / Cocrt.: JI. Y. Kapramio-
Ba. — JIyranck: 3n-Bo BocTtounoykp. Haul. yH-Ta uMm. Bragumupa Jlans, 2003.- 10 c.

4. ly6acos B. M., Morunsnas E. [1. MetannoBenenue u repmuueckas o0paboTka CIIaBOB:
VYyeOHoe nocobue. — Jlyranck: M3a-so JIHY um. B. [lans, 2018. - 134 c.

T) HHTEPHET-PeCypcoB

MununctepcTBo oOpa3zoBanus u Hayku Poccuiickoit @eneparuu — http://Munoopraayku.pd/

denepanbHas cinyx0a mo Haa30py B chepe oOpazoBanus u Hayku — http://obrnadzor.gov.ru/

MunuctepctBo oOpazoBanusi u Hayku Jlyranckoit Hapopnoit Pecnybnmuku —
https://minobr.su

Haponueriii coBet Jlyranckoi Hapoanoii Pecriyomuku — https://nsinr.su

[Topran ®enepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENFHBIX CTaHAAPTOB BBICIIEro 00pa3o-
Banus — http://fgosvo.ru

denepanbhblil mopran «Poccuiickoe oOpasoBanue» — http://www.edu.ru/

WNudopmarmonnas cuctema «EIWHOE OKHO TOCTyma K 0Opa30BaTelbHBIM pecypcam» —
http://window.edu.ru/

denepanbHbIi eHTP HHOOPMAIMOHHO-00pa30BaTebHBIX pecypcoB — http://fcior.edu.ru/

DJIeKTPOHHbIE OHOJINOTEYHbIEe CHCTEMBbI M PecypChl

DNEeKTPOHHO-OHOIHOTEYHAS cucreMa «KoHCcynbTanT CTy/IeHTa »
http://www.studentlibrary.ru/cgi-bin/mb4x

OnekTpoHHO-0MOIMoTeuHas cucrema «StudMed.ruy https://www.studmed.ru
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/

HNudopmannonnsblii pecypc 0nd1uorexkn o0pazoBaTebHON OpraHu3anuu
Hayunas 6ubnmuorexka umern A. H. Konstea — http://biblio.dahluniver.ru/

8.MaTepl/laﬂbHO-TeXHI/I‘leCKOe o0ecrneueHue ANCIHUIIJINHBI

OcBoenne TUCIUIUIMHBI «MaTepualioBeIcHHEe W TEXHOJIOTHS MaTepPHAIOB)»
MIPEAINoJaraeT UCIOIb30BaHUE AKAIEMUICCKUX ayIUTOPHI, COOTBETCTBYIONMINX JCH-
CTBYIOIIIM CAaHUTAPHBIM U ITPOTUBOIIOKAPHBIM MTpaBUIaM U HOPMaM.

[Ipouee: pabouee MecTO MpenoaBaTelis, OCHAIIEHHOE KOMIIBIOTEPOM C J0C-
TynoM B HHTepHeT; MHKpocKomnbl MmeTamtorpadpuueckue MUM-7; neun Harpesa-
tesbHbIe JabopaTopabie CHOJI-6,7/9 u np.; oOpasipl, Mukponumdsl 1 000pyI0Ba-
HUE IS WX TOATOTOBKH; TBepaomep bpuuenns, tBepmomep PokBemma; pa3peiBHAs
mamuHa P 0,5; Kormep MasiTHUKOBBIN; CTeHIT ¢ (HOPMOBOUYHOM CMEChIO; OeTyHBI 1a00-
paTOpHBIC ISl PUTOTOBICHUS (POPMOBOYHOM CMECH; BECHI JIADOPATOPHBIEC TEXHUYE-
CKHE€ C KOMIUIEKTOM Pa3HOBECOB; KOMEP Ja0OpaTOPHBIN AJI1 U3TOTOBJIEHUS 00pa3loB;
npubop IJsi CYIIKH 00pas3ioB u3 (HOPMOBOYHON cMmecH; MpuOOp sl ONpeAesICHUs
TBEPJOCTH; TIPUOOP ISl ONIpEIeTICHUs Ta30MPOHUIIAEMOCTH; TUAPABIMUECKHI TTpecc;
MepEeUYCHb HATJIAHBIX MOCOOMM M TEXHUYECKUX CPEJICTB O0yUEHHUS; KOMIUIEKT TUIaKa-
TOB IO METAJUIOBEICHUIO M TEPMUYECKON 00paboOTKe, CTPOCHUIO M CBOWCTBAM Me-
TaJUTMYECKUX U HEMETATMIECKUX MAaTEPHUAJIOB; AlIbOOMBI MUKPOCTPYKTYP METAIIJIOB
Y METAJUIMYECKHUX CIUIABOB; JIA0OPATOPHBIE CTEH/IbI OOPA3IOB U HATJIAIHBIX MTOCOOUI
Kadeapel; CTaHAAPTHBIC Kbl H300paxeHuit MUKpocTpykTyp no 'OCT 5639

[IporpammHuoe obecrieyeHue:

qDYHKI_II/IOHaJ'ILHOC becnnarnoe MporpaMMHOC

CchUIKH

Ha3HAa4YCHUC

olecrieuenne

OducHsrii makeT

Libre Office 6.3.1

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

OrneparnoHHas cuc-
TeMa

UBUNTU 19.04

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

bpaysep

FirefoxMozilla

http://www.mozilla.org/ru/firefox/fx

bpaysep

Opera

http://www.opera.com

ITouTOBBIIT KJIUEHT

MozillaThunderbird

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

DaiisT-MeHeKep

FarManager

http://www.farmanager.com/download.php

Apxuparop

7Zip

http://lwww.7-zip.org/

I'paduueckuii penak-
TOp

GIMP (GNU Image Ma-
nipulation Program)

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF

PDFCreator

http://lwww.pdfforge.org/pdfcreator

9. OneHOYHBIE CPeICTBA MO JUCHHUILIUHE

IMacmopr

(¢oHIa OLIEHOYHBIX CPEACTB MO YUEOHOM TMCIUIIHHE
«MarepuasioBeieHHe U TEXHOJOTUSI MATEPHUATIOBY»
[lepeueHb KOMIIETEHIIMH (3JIEMEHTOB KOMITETCHITUH ), (HOPMUPYEMBIX B pe3yJib-
TaTe OCBOCHHS YUCOHOU JUCITUTIITMHBI

HOM C 3aluTOM OK-
pyxamomieil cpeabl
H  o0ecneueHuEM
0e30macHOCTH  Ye-

JJOBEKa

pereHus mpodgec-
CHOHAJIBHBIX 3a1a4

Kenezo u cmna-
BBl Ha €ro OCHO-
BE.

Tema 7.

UyryHsl.

Tema 8.

Teopus  Tepmu-
yeckoil o0padoT-
KM CTaJlu.

Tema 9.
TexHonorus
TEPMHYECKON
00paboTKH.
Tema 10.
XUMHUKO-
TEpMUYECKAs
obpaboTka.

Kon Nunukaropsl KonTpomnupye- OTansl
Ne | koHTpO- DopMynupoBKa JOCTHKCHUM KOMIIe- | MbIE dbopmupo-
1/ | nMpyeMol | KOHTpOJIMpYyeMOn TEHLUU TeMbl yueOHOH BaHUs
I | KoMIe- KOMIIETEHIIUU (o peanuzyemon JUCLUIINHBI, (cemectp
TEHLUU JUCLUIUINHE IIPAKTUKU U3yUYCHHUSI)
OIIK-1 Crnocoben yuutel- | OINK-1.1. Tema 1.
BaThb COBpPEMCHHbIe | YUHUTBIBACT COBpe- Kpucrannuue-
TeHJCHIMM pa3pu- | MCHHBIC TCHICHIMH | CKOE  CTPOCHHE
pa3BUTHA BBIYMCIU- | METAJUIOB.
THA TEXHUKH W .
. 5 TEJIbHOW TEXHUKH, Tema 2.
TCXHONOTHI B 00~ | iy dyopMarmoHHBIX Kpucramnuzanus.
macTH  TeXHOChep- | rexmomoruii pu Tema 3.
HOM O€30MaCHOCTH, | pEHICHUM TUIOBBIX Crpoenune cma-
W3MEPUTEIBHOW ¥ | 3a7a4 B 001acTu BOB.
BBIYHMCTUTEIbHOM npodeccuonanbHoit | Tema 4.
Texunkn, wHbop- | ACATE/IPHOCTH, CBA- dopmupoBaHue
3aHHOM C 3aILUTON CTPYKTYpHBI CILIa-
MaIMOHHBIX TEXHO- .
. OKpY>KaroIen cpe- BOB IIpU KpHU-
JIOTHUTIPH PEIICHIN | npp  oGecrieueHneM | CTaTM3AIML
TUIIOBBIX  3a1a4 B | (e30MacHOCTH 4e- Tema 5.
ob0nactu  mpodec- | yoBeka VYopyrag u 1mia-
CUOHAJILHOU nes- OlIK-1.2. CTHYCCKas ae-
TeNbHOCTH, cBsizaH- | VICHONB3YeT Hayd- dbopmanuu. 4
HbI€ 3HAHUS [T Tema 6.
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http://www.pdfforge.org/pdfcreator

Tema 11.
HBIE CTaId
CILIABBI.
Tema 12.

HBbIC CTaJii

Tema 13.

CTBaMMU.
Tema 14.

HA ero OCHOBE.
Tema 15.

ATTOMUHUN

OCHOBE.
Tema 16.

Ha €€ OCHOBC.

KoncTpykuunoH-

NucTpymenTans-
TBEP/bIC CILIABBI.

Cranmu ¥ CIUIaBEI
¢ ocolObiMu  (u-
3UYECKUMHU CBOIi-

Tuta"n U cIUIaBBI

CIlIaBbI Ha €10

Mens U cIiuiaBbl

n

n

u

Iloxka3aTeu u KPUTEPHUU OLICHUBAHWUA KOMHeTeHHHﬁ, OIIHNCAaHMC IIKAJI ONCHUBAHUA

HBIX TCXHO-

eM 0e30I1acHO-
CTH YEJIOBEKA

bl U o0ecreueHueM

Kox WNHaukaTopsl
JOCTHKEHU I Konrtposmmpyemsie| HaumenoBanue
Ne | koHTpONH- [lepeuens manu- .
. KOMIIETEHITHH TEeMbI Y4eOHOM OLICHOYHOT'O

n/m | pyeMoi Kom- . | pyeMBIX pe3yJIbTaToB

(10 peanm3yeMoi T CITUTUTHHBI CpencTBa
METCHIINH
JTUCIUTIIINHE )

1 OIIK-1 OIIK-1.1. 3HATH: Tema 1, Bonpocer s
Crnocoben YdauteiBaeT COBPEMEHHBIE TEH- Tema 2, 3aJIaHus o
YUUTHIBATh COBPEMEHHBIC JEHIMH  pasBHTHS Tema 3, J1ab0paTOPHBIM
coBpeMeHHble | TCHICHIHH TOXHIKH 1 TeXHOO- Tewma 4, U TpaKTU4de-

pa3BUTHS BbI- . Tema 5 CKUM  3aHSTH-
TCHACHIMH s |Tuil B obnacth Tex- | 6’
pasBuTHS YUCITUTEIIbHON : eMa 6, SIM, 3a4eT
TEXHWKH, HH- HOCepHO#  0e30- | Tewma 7,
TeXHUKH W
. ¢dbopManMOHHBIX |[ACHOCTH, HU3MEpU- | Tema 8,
TEXHOJIOTHH B - .
TEXHOJIOTUi TeNbHOW M BbhluMc- | Tema 9,
o0jacTu Tex- N T 10
HoC(epHOi 1py peHICHUHA JIUTEIbHOM  TEXHU- eMa 1U,
p TUIIOBBIX 3a]1a4 Tema 11,
6e30MMacHO- KH, HH(OpMAIMOH-
B 00J1aCTH TpO- HEIX TexHONOIMH B Tema 12,
CTH, H3MCPU- | (heccrnoHANBHON c Tema 13,
TCJIEHOU U | nesaTenbHOCTH, obmactm  mpodec- | eyy 14,
BBIYHCIIH- CBSI3aHHOM C CHOHAILHOM  J€d- | Tema 15,
TEIBHON TE€X- | 3aIUTOM OKpy- |TENBHOCTH, CBA3aH- | Tema 16
HUKHU, UH- | )KAIOIIEH CPEellbl |HOW C  3almuTol
dhopmarmon- u obecriedeHu- OKpYyKarolen cpe-
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moruit  npu | OIIK-1.2. o6e3onmacHoctn  4e- | Tema 1,

perieHun Ucnons3yer Ha-  |opeka Tema 2,
TUIOBBIX 3a- | YIHbBIC 3HAHUS YMETb: Tema 3,
nad B obnac- | /U4 PCHICHHA OPUMEHATH  COBpe- Tema 4,
™  mpodec- npodeccronab- MEHHBIE  TeHICHIH Tema 5,
choHanpHoi | HPIX 33/a4 Tema 0,

pPa3BUTHA TCXHUKU U Tema 7’

esATENBLHO- i
it TEXHOJIOTMA B 00Mac- | Tema 8,

CTH, CBi3aH-

U TH TexHochepHoi | Tema 9,
HOW C 3aIm-
Toit oKpY- 6630HaCH(icm, u3Me- ?Zﬁg }(1),
— pI/ITeJ'IBHOI:I U BBIYHUC- Tora 12’
cpetbI - JUTENbHON TEXHHKH, Teua 1 3’
T — MH(OPMaLMOHHBIX Tema 1 4:
eM Ge3omac- TEXHOJIOT U P | Tewma 15,
HOCTH deJIo- pCUICHNH  THUIOBBIX | Tema 16
BEKa 3aay = B oOisactu
poQeCCHOHAIBHON
JIESITSIIBHOCTH
BIIQJICTh:

HaBBIKAMHU HCIOJIb30-
BaHUS COBPEMEHHBIX
TEHJCHIIMH Pa3BUTHS
TEXHUKd U TEXHOJO-
ruii B 00JacTu Tex-
HocdepHOU Oe3omac-
HOCTHU

3amaHus mo Ja00pPaTOPHBIM 3AHATHAM:

JlabopaTopuasi padora Ne 1. OmnpeneneHue CTpOEHUS METAUIOB U CIUIABOB METOJaMU
MaKpPOCKOITUYECKOTO aHaIn3a (MaKpoaHalIn3):

Omnucatp CyIHOCTh U Ha3HAYEHHE MaKPOCKOTTMYECKOTO aHaIH3a (MakpoaHaIHn3a).

Onucarh METOAUKY UCCIIETOBAHMS U3JIOMOB METAJIOB U CILJIABOB.

HccnemoBaTh 00pa3iipl M3JIOMOB PA3IMYHBIX CILIABOB. BRIOpAaTh OJMH U3 HUX, CXEMATUIHO
3apuCcOBaTh €r0 U JaTh 3aKJIIOUEHHE 0 (hopMe U pa3Mepax 3epHa, BUAE pa3pylIeHUs U TOPOKaxX Me-
Taya.

Onucarh METOAMKY TPUTOTOBIIEHUS MaKPOILTH(OB.

3apucoBaTh MaKpOCTPYKTYpPY Ie(OPMHUPOBAHHOTO M JIMTOTO MeTajula IMOCie TIIYyOOKOTO
TpaBJICHUs. YKa3aTh COCTaB PEAKTUBA M 0XapaKTePU30BaATh MAKPOCTPYKTYPY.

3apucoBaTh MaKpOCTPYKTYpy 00pa3IoB MOCIe MOBEPXHOCTHOTO TPaBIICHHs. YKa3aTh COCTAB
pPEaKTUBa U 0XapaKTepU30BaTh MAKPOCTPYKTYPY.

BrIABUTE XUMHUUECKYIO HEOJTHOPOIHOCTH (JMKBAITHIO) cephl 10 MeToAy baymana. [Tony4en-
HBI CEPHBII OTMEYaTOK MPUKJIEUTh B TETPaJb W JaTh 3aKIIOUEHHE O XapaKTepe pacrpeieiieHus
cepbl B ctand. [IpuBecTH COCTaB peakTHBa W XMUMHYECKHE PEaKIUH, MPOUCXOAIINE B MPOIEcce
HCCIICTOBAHMSI.

JlabopaTopnasi padora Ne 2. Onpenenenue CTpyKTypbl MaTepHaloB METOIaMU MUKPOCKO-
MUYECKOro aHanu3a (MUKpOaHalu3).

Onucate Ha3HAYEHHE MUKPOCKOITMYECKOT0 aHaIn3a (MUKpOaHaIN3a).

OmnucaTe METOIMKY IPUTOTOBJICHUS U TPABICHUS MUKPOILIH(OB.

3apucoBaTh CXe€My OTPaKEHHS JIydeld OT MOJIMPOBAaHHOW M IPOTPABIEHHOW MOBEPXHOCTH
MeTaa.
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N3y4nTh yCTPOMCTBO U MPUHIUIT PAOOTH METAILIOrPAhUIECKOTO MUKPOCKOTIA.

3apucoBaTh ONTUYECKYIO cXeMy MUKpockona MUM-7.

HccnenoBaTh Ha METaUIOTpapUUECKOM MHKPOCKOIIE MUKPOLUIM( 10 TpaBieHUs. 3apUCco-
BaTh ero B kBajpaTe 30%30 MM U 1aTh 3aKJIIOUYCHUE O KAYECTBE MPUTOTOBICHUS MUKpOILTH(]A.

HccnenoBaTh Ha MUKPOCKOIIE MUKPOILIH( MOCIE TPaBICHUS. 3apUCOBATh €T0 CTPYKTYPY B
kBaapare 30x30 MM U 1aTh 3aKIIOUYCHHUE O Ka4eCTBE TpaBiieHHs MuKpouniuda. Onucats Gopmy u
pasmep 3epeH, eeKThl BHYTPEHHETO CTPOCHHSI MeTalIa (€CJIM OHH MPUCYTCTBYIOT B METAJIIE).

Onpenenuts YCTaHOBJICHHOE Ha MUKPOCKOIE YBeIHueHUe (MOJb3YsICh CIPABOYHON TaOIH-
1ei) ¥ 3ammucaTh ero MoJ CXeMaMU MUKPOILITH(OB.

JlabopaTopnas padora Ne 3. Kpucrannuzauus u ee BIUSHUE HA CTPYKTYpPY U CBOMCTBA Me-

TajIa.

N3yunTh yCTPOWCTBO OMOIOIMYECKOT0 MUKPOCKOIIA M paboTy Ha HEM.

HauepTuTh 1 onMcaTh ONTHYECKYIO CXEMY OMOJIOrMYECKOr0 MUKPOCKOTIA.

ITpocMoTpeTh Ha GHOJIOTMYECKOM MHKPOCKOIE MPOLECC KPUCTALIM3ALMU KaIlUId pacTBOpa
COJIN.

Onucarpb npouecc KpUCTAIU3ALUU COIH.

3apucoBaTh CTPOCHUE 3aTBEP/IEBAIOIIECH KAl PacTBOPa COJIU C COOTBETCTBYIOLIUMHU MOsIC-
HEHUSIMH.

W3yunth moJ. MUKPOCKONOM cTpoeHue uuctoir menu u jaryHu (60% Cu, pemerka ['LIK;
40% Zn, pemetka I'TIY) u cxemarndecku u300pa3uTh CTPYKTYPHI.

JlaGopaTopuas padora Ne 4. BimsiHue rractudeckoi geopMaiii Ha CTPYKTYpy M CBOW-
CTBa METAJUIMYECKHUX CIIAaBOB

W3meputs BeICOTY 00pa3ioB 10 aedopmarum.

BeinonHuTh 0caaky o6pasuos.

W3meputs BBICOTY 00pa3oB mocie 1ehopMaInm.

Omnpenenuts cTeneHs aedpopmanuu o0pasuos &, %o.

3amepuTh TBEpAOCTh 00pa3oB. [lonyyeHHbIe JaHHbBIE 3aHECTH B TA0JI.

ITo mosyyeHHBIM JaHHBIM OCTPOUTH IpaUK U3MEHEHHs TBEPAOCTH MaTepualla OT CTENEHU
nedopmaruu HB = f(€). Caenats BBIBOJ O BIUSIHUM CTETICHH JeOopMaIlii Ha TBEPAOCTh METAJIIIOB.

W3yuuTh 1 3aprcoBaTh CTPYKTYpY 00pa3lioB MOCIIE Pa3INYHbIX CTENeHeN aedopMariii.

JlabopaTopnasi padora Ne S. MUKpOCTpyKTypa yriepoAUCThIX CTallell B paBHOBECHOM CO-
CTOSIHUU.

M3y4nTh MUKPOCTPYKTYPY YIVIEPOAUCTBIX CTAJIIEH B PABHOBECHOM COCTOSIHUU.

CxemaTnuecku 3apucoBaTh HAOIIOAAEMYI0 B MHUKPOCKON MUKPOCTPYKTYPY B KBajapaTax
30%30 mm.

Onpenenuts M0 MUKPOCTPYKTYpE C MOMOIIBIO MpaBUiia OTPE3KOB COJEpKaHuE yriiepoja B
Ka)K70M o0pasiie cTaju.

[Ton kaXkABIM PUCYHKOM YKa3aThb MHKPOCTPYKTYpY, COAEp:KaHME yriepona, (a3oBblil co-
CTaB, IIPEAINOIAraeMyI0 MapKy CTalld, €€ KJacc.

W3 cripaBouHO TaOIMIIBI BBIMKCATh MEXaHUYECKHE CBOMCTBA JJIsl HCCIIEyeMbIX MapoK CTa-
Jei ¥ MOCTPOUTH TpapHUUECKyI0 3aBUCUMOCTh «MeXaHNUeCKue CBOMCTBA - COepKaHUE YIIepoiay.

JlabopaTopnasi pabora Ne 6. CTpoeHue U CBOMCTBA UyT'YHOB.

N3y4unTh moa MUKPOCKOIIOM MHKPOCTPYKTYpPY O€l0ro 4yryHa M 3apucoBaTh €€ B KBaJpaTe
30%30 mM. YKa3aTh CTPYKTYpYy U CTPYKTYPHBII KJIacC 3apMCOBAHHOTO YyT'yHa.

N3y4nTh 1o MUKPOCKOIIOM MUKPOCTPYKTYPBI CEPBIX, BHICOKOIIPOYHBIX U KOBKHX UYT'YHOB
70 ¥ nocne TpaeieHus. Ha Mukponumudax 10 TpaBieHus onpenenuTts GopMy rpaduTHbIX BKITIOUE-
HUl ¥ BuA uyryHa. Ha mukponuudax nocne TpaBiieHUs HCCIEA0BAaTh CTPOCHHE METAJUIMYECKOM
OCHOBBI U OIIPENEIUTh MAapKy 4yryHa. Pe3ysibTaThl Mcciaen0BaHUN NPEACTABUTh B BUJIE PUCYHKOB
(xBazmpatsl 30%30 MMm).

Kpatko onucarb criocoObl MOTYYEHHUsI CEPOT0, BEBICOKOTIPOYHOT'O 1 KOBKOTO YyT'YHOB.
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JlabopaTopnasi pa6ora Ne 7. MuKpocTpyKTypa JIESTUPOBAaHHBIX CTaJIeli B PABHOBECHOM CO-
CTOSIHUU.
N3yuuth cTpOEHHE CTaIEH 110 MUKPOCKOIIOM.
CxeMaTnuecku 3apucoBaTh HaOJIIOJaeMble CTPYKTYPHI B KBajgpaTax 30x30 M.
C nomouipio AMarpaMM ONpPEEIIUTh KIIacC U3y4aeMbIX CTaJeH.
Ilon xaXxabIM PUCYHKOM HamucaTb MapKy CTalM, €€ XUMHYECKMHM COCTaB, CTPYKTypy MU
CTPYKTYPHBIH KJ1acc

JlabopaTopnasi padora Ne 8. Hopmanuzauust yriaepoaucTol cTaiu.

3anucaTh MapKy cTajiu B rpady 2 NpoTOKOIIA.

W3meputs 00pa3ubl MpH MOMOINM INTAaHTCHIMPKYJS M Pe3yiIbTaThl 3aMepa 3alUChIBAaTh B
rpady 3.

Omnpenenuts TBepaocTs HB 00pa3iioB B HCXOJHOM COCTOSHUHM U MOJyYCHHBIE PE3yJIbTATHI
TBEPJIOCTH 3amucarh B rpady 4.

BrimonHuTe HOpManu3anuoo 00pas3oB U ONPEACTUTh TBEPAOCTh YIIIEPOAUCTON CTAIH MOCIIEe
HOPMaJIU3alHH.

Omnpenenuts TeMnepaTypy HOpMAIU3AUN CTAJH, MOJB3YSICh HIDKHEH YacThIO JHAarpaMMbI
KeNe30-LeMEHTHUT.

Jlnst cpemHeyriepoIMCThIX JI0BTEKTOUIHBIX cTanied (ctanu mapok 40-65) TemmepaTypa
HopManu3aiuu Beioupaercst Ha 30-50°C Boimie auauu GS, T. €. Acz+(30-50°C), mis BeICOKOYTIIE-
POAMCTBIX 3a3BTEKTOMAHBIX cTanedl (Y9-Y12) temneparypa Ha 30-50 °C bime aunuu SE, T. e.
Acm+ (30-50°C).

Temmepatypy HOpMaTU3aIUK 3anucaTh B rpady S.

Onpeznenuts 0OLIYI0 MPOAOKUTEILHOCTh HarpeBa M BBIAEPKKH 00pa3LoB U3 pacuera 1,5
MUH Ha | MM IuamMeTpa Wid TOJIIIUHBI 00pa3na. Pe3ynprarel 3amucarsb B rpady o.

OO0pa31bl TOMECTHUTD B I1€4b, HArPETYIO JI0 TeMIEepaTypbl HOPMAJIU3ALMU Ul CTAJIM JaHHOM
MapKH, KaKk OKa3aHO Ha PUC. 2, U BBIIEPXKATh B IIeUd TpedyeMoe Bpemsl.

N3Bneus 00pa3iubl MOCIEA0BATENBHO OJIMH 3a JIPYTUM U3 MEeUd M OXJIAJUTh UX Ha CHOKOMH-
HOM BO3J1yX€.

3auncTuTh 00a Topia 00pas3oB Ha NUIM(OBATEHON IIKYPKE.

OmnpenenuTs TBEPAOCTh HOPMAIM30BAHHBIX 00pa3oB. Pe3yiabTaTbl M3MEpEeHUH TBEPIOCTH
3aHecTH B rpady 7.

N300pa3uth rpaduvecku pexuM HOPMAIM3AlMU B KOOPAMHATAX TeMIIepaTypa - BpeMs Ha-
rpesa.

W3y4uuTh CTpYKTYpBl MCCIEAYEMBIX CTaJel 10 U Mocie TepMUUYecKoil oOpaboTku. 3apuco-
BaTh CTPYKTYpHI B kBajapaTax 30x30mm.

JlabopaTopnasi padora Ne 9. MUKpOCTpyKTypa [IBETHBIX CILIABOB.

OrnpenenuTh XUMUYECKUNA COCTaB I[BETHHIX cIiaBoB jatyHu JI60, 6ponssr bpC30, mropa-
momuHus {1 u cunmymnna AJI2.

N300pa3uth quarpammsl coctostaus cucrem Cu-Zn, Cu-Pb, Al-Cu, Al-Si.

Ha nuarpammax COCTOSIHMSL CUCTEM YKa3aTh COOTBETCTBYIOLIME KOHLEHTPALMU CILJIABOB,
ONPENETUTh UX CTPYKTYPHBIN COCTaB B PAaBHOBECHOM cocTosiHUM Ipu 20°C 1 yka3aTh TEMIEPATYPBI
KPUTHYECKHUX TOYEK.

N3yunTh MUKpPOCTPYKTYPY IIBETHBIX cIiiaBoB JaTyHu JI60, 6ponssl bpC30, aropamtoMunus
J11 (3axajieHHOTO ¥ UCKYCCTBEHHO COCTAapEeHHOI0) U cuityMuHa AJI2.

CxeMaTnuecku 3apucoBaTh HaOJIOIaeMble CTPYKTYPHI CIIaBOB B kBaapatax (30x30 mm).
[Ton kaXkaBIM PUCYHKOM YKa3aTh MAapKy CIUIaBa, XMMUUYECKUN COCTAB U THI JUArpaMMbl COCTOSIHUSA,
K KOTOPOMY OH OTHOCHUTCSI.

VYkazaTh, Kakue W3 M3Y4YECHHBIX CIUIABOB YNPOYHSIOTCS TepMooOpaboTkoil. OTBeT 060CHO-
BaTh.
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Kpurepnu u mkana OLeHUBAaHKS IO OLLEHOYHOMY CPENCTBY —
3a0anus no 1aO0PaAMOPHLIM 3AHAMUAM

[Ixana oreHuBaHusg

Kpurepnii onenuBanus
(uHTEpBAN OAIITIOB) PHTEp

5 3amaHue BBIMOJIHEHO HA BBICOKOM YpPOBHE (CTYIEHT B TOJHOM OOBbeMe
OCBETHJI pacCMaTPUBAEMYIO MTPOOJIEMATHKY, TIPUBEI APTYMEHTHI B MOJIb3Y
CBOMX CYXIICHHH, BIIaJiceT NPOPHILHBIM IMOHATUHHBIM (KaTeropHasib-
HBIM) anmnaparoMm M T.I1.)

4 3aaHue BBIIIOJIHEHO Ha CPEJHEM YPOBHE (CTYACHT B IIEJIOM OCBETHII
paccMaTpUBaeMyIO MPOOIEMaTHKY, MIPUBEN apTyMEHTHI B IMOJb3Y CBOMUX
CY>KICHHI, TOMYCTUB HEKOTOPbIE HETOYHOCTH U T.I1.)

3 3aaHue BBIIIOJHEHO HAa HU3KOM YPOBHE (CTYAEHT JOIYCTUJ CYLECTBEH-
Hbl€ HETOYHOCTH, M3JI0KIWI MaTepual ¢ OlMOKaMH, He BlIaJieeT B JOCTa-
TOYHOU CTENEeHH NPO(UIbHBIM KaTErOprUaIbHBIM allapaToM H T.11.)

2 3ajaHue BBIOJIHEHO Ha HEYJIOBJIETBOPUTEIIBHOM YPOBHE WJIM HE IpeJ-
cTaBJieH (CTYJIEHT HE TOTOB, HE BBHIMOJIHWII 3aJaHUE U T.I1.)

3amanue I IPAKTHYECKUX 3aHATHI

3ansaTue 1. Kpucramummueckoe cTpoeHue MetauioB. 3agada 1. 3agayva 2.

3aJaHue: OCBOMUTH MPOLECC 3aTBEPAECBAHNS KPUCTAIUIMYECKUX BEILECTB U YCTAHOBUTH B3aM-
MOCBSI3b MEX/1y CTPYKTYPOU CIUTKA U YCIOBUSMU IIPOLECCa KPUCTAIIU3ALUH.

KoHTponbHbIE BOIIPOCHI

1. Yro Takoe ¢azoBoe npespamnienue? [IpuBeanre npumepsl.

2. O6psacHUTE, TOYeMy (ha30BOE IMPEBPALICHUE KPUCTAIIIMUECKUX TEJ COIMPOBOXKIAETCS Te-
wioBeIM 3 dexrom? [IpuBenuTe mpuMepsl.

3. Hapucyiite KpUBYIO OXJIQXKACHUS M HAarpeBa Jyisi KpUCTAIUIMUECKOTO U aMOp(HOro Bellle-
CTBa.

4. Hapucyiite 1 00BsACHUTE CXEMYy HM3MEHEHHs] CBOOOJHOW SHEPIrUH YUCTOTO MeTajlla B
TBEPAOM U JKUJKOM COCTOSIHUSIX Y 3aBUCUMOCTH OT TEMIIEPATYPBI.

5. YeMm oObsCHsAETCS pa3inure MeX1y TeMIepaTypoi MIaBJIeHHs U TeMIIepaTypoi KpucTai-
au3anun?

6. HazoBuTe OCHOBHBIE TapaMeTpPbl poLecca KPUCTAITU3ALINH.

7. OOBSICHUTE CBSA3b MEXAY YHMCIOM LIEHTPOB KPHCTAIU3AIMH, JTUHEHHOW CKOPOCTBIO HX
poCTa ¥ BEJIMYNHOM 3€pHa.

8. Hapucyiite 1 00bsicHUTE CXeMy BIMSHUS MEPEOXJIKICHHUS Ha YUCIO LIEHTPOB KpUCTaJl-
JN3alUU U CKOPOCTh POCTa KPUCTAILIIOB.

9. Ilepeuncnute GakTopbl, CHOCOOCTBYIOLINE NEPEOXTAKACHUIO METAIIIOB.

10. JlaiiTe moHATHE O KpPUTHUECKOM pauyce 3apoJibliia TBEPA0H (assl.

11. /laiiTe moHsATHE O TOMOTEHHOM MEXaHHU3Me 3apOXkKIECHUS TBepaoi (a3bl.

12. JlaiiTe mOHATHE O FETEPOTEHHOM MEXaHU3Me 3apOXKICHUS TBEPAOH (a3bl.

13. Hapucyiite 1 00bsICHUTE 30HATIBHOE CTPOSHHE METAJUINYECKOTO CIIUTKA.

14. Tlepeunciure TOCTOMHCTBA M HEJOCTATKU CIIMTKA C PA3BUTOW 30HOM CTONOUYATHIX KPH-
ctayuioB. HazoBuTte (hakTopsl, ClIOCOOCTBYIOIINE PAa3BUTHIO 30HBI CTOJIOUATHIX KPUCTAIIIOB.

15. Ilepeuncnnre JOCTOMHCTBA M HEJOCTATKU CIMTKA C PA3BUTON 30HOW PAaBHOOCHBIX KpH-
CTaJIJIOB.

3ansaTue 2. [Inactuyeckas nedopmaiivs, peKpUCTAIUIN3AUS U MEXaHUYECKUE CBOUCTB. 3a-
nada 3. 3amada 4.
3aaHue: U3yYUTh BIUSHUE XOJOJHOM TIaCTUYECKON MedopMalluu Ha CTPYKTYpPY U CBOMCT-
Ba METAJIJIOB.
KoHTponbHbIE BOIIPOCHI
1. Uto Takoe ynpyras aedopmMaius METALIOB U CIUTABOB?
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2. ®usnuecKrue METOIbI OTIPEIeNICHUs YIIPYroi qedopMaIuu.

3. CTpyKTypHO-4yBCTBUTEIbHbBIE U HEUYBCTBUTEJIbHBIE XapaKTEPUCTUKHU YHpyrou nedop-
MalUH.

4. Yto Takoe ractudeckas aedopmalius METauioB U CIIJIaBOB?

5. Jlmarpamma HampspKeHue - nedopManus IS MIACTHYHBIX U XPYIKUX METAJUIOB.

6. XapaKTepuCTUKHU IUIACTUYECKON NedopManuu AJsl INIACTUYHBIX U XPYIKUX MaTepHAaIIOB.

7. Kak mpoucxoaut ruractudeckas neopmanus B MOHO- ¥ TIOJTUKPHUCTAILIAX ?

8. Texctypa nehopMHUpPOBAHHBIX MaTEPHAIIOB.

9. Uto Takoe AUCIIOKAIUs U TUIOTHOCTh AUCIIOKALINIA?

KaxoBa mioTHOCTh TMCIIOKALUN B OTOXOKEHHBIX U HAKJIETIaHHBIX oOpa3nax?

10. ®usnueckas CymHOCTh HAKIIEMA.

11. Kak Bausier Hakien Ha Gpu3nUecKkre, XUMUUYECKHEe U MEXaHUYEeCKHe XapaKTepPUCTUKH Ha-
KJIETIaHHOT'O MaTepuana?

12. OTOBIX ¥ DOJIUTOHU3AINA.

13. smeHeHne CTPYKTYpPHI, PU3NIECKUX, XUMUYECKUX U MEXaHUYECKHX CBOMCTB METAJLIOB
U CILIaBOB.

14. IlepBuyHas pekpucTajIn3alus METAJIJIOB U CIUIABOB.

15. I3meHenne pU3NUeCKUX, XUMUYECKUX U MEXaHUYECKUX CBOMCTB METAJUIOB U CILIABOB.

16. BropuuHas peKpuCcTaUIM3aL|s METAJUIOB U CILIABOB.

17. Kak BnusieT BTOpHYHAS PEKPHUCTAUIM3AIMS HAa U3MEHEHHNE MEXaHWYECKHX CBOMCTB Ha-
KJICTIaHHBIX MaTePUAJIOB.

18. Kputnueckas crernenp neopMaruu.

19. Xonomauas u ropsiaasi 00paboTKa METaUIOB M ciuiaBoB. O0IacTH MPUMCHECHHUS.

3ansatue 3. PopmupoBaHHe CTPYKTYpHl NpU KpucTamm3anud. Da3pl B METAIUIMYECKHX
crutaBax. [IpaBuno a3 unu 3akon ['u66ca. [IpaBuno orpeskos. 3agaya 5. 3agaua 6.

3amanue: mpuoOPECTH HABBIKH B M3YYEHUH CIIABOB C TOMOIIBIO TUATPAMM COCTOSHHSL.

KoHTponbHbIE BOIIPOCHI

1. Yro Ha3bIBaETCSA METAIIIMYECKUM CILJIaBOM?

2. Yto Takoe KoMnoHeHT? - (haza?

3. Kakoe cocTosiHM€ cIIJ1aBa Ha3bIBACTCSl PABHOBECHBIM?

4. Yro Ha3bpIBacTCA TBEPABIM PACTBOPOM? - XMMHUYECKUM COECIUHEHUEM? - T€TEPOT€HHOU
CTPYKTYpOii?

5. Kakumu ObIBatoT TBEp/ble pacTBOPHI?

6. UTo o3HayaeT TBep0e paCTBOPHOE YIPOUYHEHHUE U B UYEM €r0 IPUUUHBI?

7. lnarpaMMbl COCTOSIHMSI IBYXKOMITIOHEHTHBIX CILIABOB.

8. Uto Takoe nuarpaMma COCTOSTHUS?

9. Kakue TO4YKM Ha3bIBAIOT KPUTUUECKUMU?

10. YTo Takoe TepMUUECKHI aHaIN3, KAKOBA €r0 CBS3b C AMAarpaMMOIl COCTOSIHMS CIIJIaBOB?

11. KakoBa npakTrueckas METOIMKA TIOCTPOEHUSI JUarpaMM COCTOSIHMSI CIIJIaBOB?

12. Chopmynupyiite npaBuiio ¢as.

13. Yto no3BOISET ONPEAENITh NPABUIO OTPE3KOB?

14. MeTtonnka NpuMEHEHHUSI METO/1a OTPE3KOB.

15. Kakue BuibI HOHBapUAHTHBIX (PAa30BBIX PEAKIIUNA BaM U3BECTHBI?

16. Kakoe mpeBpaliieHle Ha3bIBAETCSl IBTEKTUYECKUM (SBTEKTOMIHBIM, MEPUTEKTHUECKUM,
nepuTekTouaAHbIM)? [IpuBecTu cxemy 3TOH peakiuu.

17. Kakue nMHUY HAa3bIBAIOTCS JTUHUSIMU JTUKBUYC U COJUAYC?

18. B yem oTnuune CTpYKTYpHOU AUAarpaMmbl OT (a3oBoi?

3ansaTue 4. XXene3o u ero cruaBel. CIIaBbl CUCTEMBI Kene30 — yriepos. Juarpamma co-
CTOSIHUS JKEJIe30 — [IEMEHTHT. 3aiada 7. 3amada 8.

3ananue: u3yunTh (a3oBble U CTPYKTYPHBIE MPEBPAIeHNs, HA0II0JaeMble IPH PA3THYHBIX
TEMIIEPaTypax B KEJIE30yIJIEPOAUCTBIX CIIIABAX.
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KoHTponbHbIE BOIIPOCHI
. HazoBute ocHoBHBIE (ha3wl B cucteme Fe —FesC.
. HazoBuTe rereporennslie cTpykrypsl B cucteme Fe —Fe3C.
. Kak BBITIIAAT 1107 MUKPOCKOTIOM reTepOreHHbIE CTPYKTYPHI B cucteme Fe —FesC?
. Uro Ha3zwIiBaeTcs peppuToM (ayCTEHUTOM, IEMEHTHTOM, IEPIUTOM, JIeAeOypuTOM)?
. KakoBbI MX OCHOBHBIE MEXaHUUYECKHE CBOMCTBA?
. HazoBuTe HOHBapuaHTHbIE NpeBpalleHus B cucteme Fe —Fe3C.
. [oxaxkute UX Ha qUarpaMMme U 3arnuiuTe ux (pazoBble PEaKIUu.
. JlaiTe onpeneneHye 4yryHos.
9. YUeMm OHHM OTJIMYAIOTCS IO MEXAHUYECKUM U TEXHOJIOTMYECKUM CBOMCTBaM?
10. YkaxuTte paBHOBECHOE CTPYKTYPHOE COCTOSIHUE MPU HOPMAJIBHOM TeMmIepaTrype J103B-

CONONWnN B W

TEKTOUJIHOM (3a9BTEKTOUTHOM, IBTEKTOUIHON) CTAIH.

11. YkaxxuTe paBHOBECHOE CTPYKTYpPHOE COCTOSIHUE IIPU HOPMAJIbHON TemIepaType J03B-

TCKTHYCCKOI'O (BBTCKTI/I‘ICCKOFO, SaBBTeKTI/I‘{eCKOFO) YyryHa.

He?

12. Kak 3aBUCAT MEXaHUYECKUE CBOMCTBA YIJIEPOAUCTON CTAIM OT COACpKAHUS yrieposia B

13. B uéM 3akmroyaeTcsi OTJIMYUe IEMEHTUTA IEPBUYHOTO, BTOPUYHOTO M TPETUYHOTO?
14. Kakue cyniecTByroT BUJIbI Ki1accu(UKaIMiA cTanu?
15. Kak kiaccupuupyroTcst CTalld 110 Ha3HAYCHUTO?

3anarue 5. J[marpamma COCTOSIHHS JK€JI€30 — YIIIepO ] — JETUPYIOUTUHN JIIEMEHT.

3aJaHue: U3y4uTh BIUSHUE JIETUPOBAHUS HA CTPYKTYPY CTaJId B PABHOBECHOM COCTOSIHUU.
KoHTpoiibHBIE BOIIPOCHI

. Uro Takoe nerupyrouiue nemeHTsI? Kakue ¢aszbr onHu 006pa3yror B craisax?

. Kak BamstroT nerupyromue 31eMeHThl Ha TOTUMOp(H3M Kenesa?

. IlpuBeauTe CTPpYKTYpy U CBOWCTBA JIETHPOBAHHOIO (PeppHUTa U ayCTEHUTA.

. HazoBure xapOumHas ¢a3y B JIETHPOBAHHBIX CTAIISX.

. Kakue uHTepMeTauInIHbIe COEINHEHNUS B JIETUPOBAHHBIX CTAJIAX?

. [IpuBeiuTe CTPYKTYpHBIE KJIACCHI JIETHPOBAHHBIX CTAJIEH B YCIOBUSIX PAaBHOBECHS

. Ha kakue rpymnisl qenstcst kapOuibl, 00pa3yroIiuecs B IETHPOBAHHBIX CTANIAX?.

. Onummre, Kak1e IEMEHTHI CIOCOOCTBYIOT 00pa30BaHUIO0 (PEPPUTHBIX cTasIeh?

9. OnuimMTe Kakue 3IeMEHThl CHOCOOCTBYIOT 00Pa30BaHUIO AyCTEHUTHBIX CTaei?

10. Kakoe BiMsiHME OKa3bIBAIOT JIETUPYIOLIUE 3JIEMEHTHI Ha 3BTEKTOUAHYIO0 KOHIEHTPALUIO

0N DN KW

Y TIPEJENIBHYI0 PACTBOPUMOCTD YIJIEPOJIa B a@yCTEHUTE?

11. OnumuTe 1m0 BIMSHUEM KaKHX JIEMEHTOB 00pa3yroTCs CTaju JieqeOypuTHOTo Kitacca?
12. TIpuBenuTe KiIaccU(PUKALNIO JETUPOBAHHBIX CTalel O Ha3HAUYECHUIO

13. Kakue ctanu Ha3bIBalOTCA JIeTupoBaHHbIMU? L{enb erupoBaHus.

14. OnumnTe, 4TO TAKOE MOCTOSIHHBIE IPUMECH U JIETUPYIOIINE JIEMEHTHI B CTAJISX .

15. B xakoM BuJie HAXOATCS JIETUPYIOLIUE SJIEMEHTHI B CTAAX?

3anstue 6. Teopus u nmpakTHKa TepMUUECKO 00padoTku. CocTaBiIeHHe MapIIPYTHOH TeX-

HOJIOTMM M3rOTOBIIEHUs JeTanu. HazHaueHue TemmepaTypbl HarpeBa M crocoba oxiaxiaeHus. Omn-
peneneHrue mpoaoKUTEIbHOCTH HarpeBa. [IpeBpamienue npu Harpese. 3anada 11. [IpeBpamenue
pu oxJjaxaeHuu. 3agada 12. IIpespamenue npu ormycke. 3agaya 13.

KoHTpoiibHBIE BOTPOCHI
1. KakoBa 1eib TepMudeckoit 00paboTku cranu?
2 B uém 3akmtouaercs TO cTtany M KaKUMH TPEeMsi OCHOBHBIMHU NTapaMeTpaMH XapaKTepHU3y-

ercs e€ pexxum?

3 HazoBuTe 4eThIpe OCHOBHBIX NpeBpanieHus, nporekatonme npu TO.

4. Kakue 3 HUX UMeIoT 11U y3HOHHBIN, a TAKXKe CABUIOBBIN XxapakTep?

5. Kak o603Hauarorcst kputuueckue Touku (muaun) npu TO cranu?

6. M3 kakux JBYX RJIEMEHTApHBIX MTPOLIECCOB CKJIAABIBAIOTCS NpeBpameHus A<«>11?

7 Uto moHMMAaeTcs MO HAacIeICTBEHHBIM 3€PHOM ayCTEHUTA; KAKMM OHO OBIBA€T U OT YEro

3aBUCUT?
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8. OOBsICHUTE CMBICT MOHATHIA HauyaJIbHOE U ACHCTBUTEIHHOE 36pHO ayCTCHUTA.

9. HazoBure npoaykTsl 1uddy3MOHHOTO IPEBPALIECHHs ayCTCHUTA.

10. Kakue npumepHbie 3HaUYCHUS TBEPAOCTH UMEIOT NEPINT, COPOUT M TPOCTUT CTalu 45 U
4yeM 00yCIIOBIIeHA ATa pa3HuIa?

11. Kaxoii mapamerp TO cnenyer u3MeHsTh, 4TOOBI IOJTy4aTh B CTAJIM Pa3HbIE BUIBI (heppu-
to-nieMmeHTuTHBIX cMecel (I1,C,T)?

12. Yo Takoe KpUTUYECKAsI CKOPOCTh 3aKaJIKU?

13. KpaTko oxapakTepu3yiTe aTOMHbIA MEXaHU3M MapTEHCUTHOTO IIPEBPAICHUS.

14. Yro npencrasisier cob6oit MapTeHcUT?

15. OxapakTepu3yuTe KpUCTAIMYECKYIO PEMIETKY MAPTEHCHUTA.

16. Ha3zoBuTe OCHOBHbBIE MEXaHUYECKUE CBOWCTBA MApPTEHCUTA.

17. Tlouemy Bceraa mpu 3akajke CTaTH Ha MapTEHCUT CUJIbHO IMOBBILIAETCS TBEPIOCTh U
IIPOYHOCTH?

3ansrue 7. Tepmuyeckast 06paboTka nerasneii mamuH. 3anava 15

3amaHue: Ha3HAUUThH TeMIIepaTypbl HarpeBa M CIoco0 OXJaxAeHUs, H300pa3uTh CXEMBI pe-
KHMOB

KoHTponbHbIe BOIPOCHI

1. Yro Ha3bIBaeTCs 3aKaJIKOU cTayin?

2. Kakasi ckopocTh Ha3bIBa€TCSl KPUTHUECKON CKOPOCTHIO 3aKaJIKU?

3. Kakyto CTpyKTypy UMeeT J09BTEKTOUIHAs CTallb [1OCIIE 3aAKAIKU IPU Voxi>V p?

4. Kak onpeaenuTs TeMIlepaTypy 3aKaikd JOIBTEKTOMIHOMN, SBTEKTOUIHON U 3a3BTEKTOUI-
HOM cranei?

5. Kak BiusieT Ha TBEpJOCTh 3aKAJICHHOM CTajM, yBEJIMYEHHE KOJIWYECTBA yriepojaa B cTa-
m?

6. Kakoe cTpoeHmne numMeer MapTEHCUT O] MUKPOCKOTIOM?

7. Cranp Y12, remneparypa HarpeBa A+ (30...50)°C. Kakas chopmupyercs CTpykTypa
IIPY 3aKajke?

8. Uto Takoe MapTEeHCUT?

9. Kakue cranu TpeOyIOT MOJIHOM, HEMOIHOM 3aKaiku ?

10. Crainp 50, Temneparypa HarpeBa Aci— Acz, Voxa >V Kakas popmupyercs crpykrypa?

11. Kakyro cTpykTypy UMeeT cTanb Y 12 mocie HENOMHOM 3aKanku Ipu Vo, > Vi, . Kakas

dopmupyercs cTpykTypa?
12. B xakoii cpefie OXJIaXAat0TCsl YIIIepOAUCTbIE U JIETMPOBaHHBIE CTAJIM HA MAPTEHCUT?
13. Yro Ha3bIBaeTcss COPOUTOM, TPOOCTUTOM?
14. Yto HazbIBaeTCst PeppuUTOM, ayCTEHUTOM, [IEMEHTUTOM, MAPTEHCUTOM?
15. KakoB Me€XaHHU3M 3BTEKTOUJHOTO, MAPTEHCUTHOTO NPEBPAILIEHUN?
16. Yem oTiMuaroTcsi CTPYKTYpHI MIEpIIUTa, COpOUTa U TPOOCTUTA?
17. HazoBuTE 0COOEHHOCTH MAPTEHCUTHOT'O NPEBPAIICHUS?
18. KakoBa npupoja BEICOKOW TBEPIOCTH MapTeHCHUTA?
19. 3aBUCHT 1M TBEPAOCTH MAPTEHCUTA OT CKOPOCTHU OXJIAKIEHUS?
20. [Toyemy B 3aKaJl€HHOM CTaJIM MPUCYTCTBYET AYCTEHUT OCTATOYHBIN?
21. JIna yero npoBoauTcs 00paboTKa X0I0A0M 3aKaJeHHOU cTaiun?

3ansTue 8. BeiOop Mapok craneii v CIuIaBoB I U3TOTOBIECHUS HHCTpYMEHTa. 3aaada 18.

3ajiaHue: ONpeenTh, K KaKOi IpyIIe WHCTPYMEHTAIBHBIX MaTepHAIOB 110 YCIIOBUSAM 3KC-
TUTyaTalluk ¥ 00JacTU MPUMEHEHUS JTOJDKEH OTHOCHUTHCS MaTepuall 3aJaHHOTO0 MHCTPYMEHTA. BBI-
OpaTh MHCTPYMEHTAIBHBIA MaTepHal B COOTBETCTBHH C TPSOOBAHHSIMH.

KoHTponbHbIE BOIPOCH

1. Ha3oBHUTEe OCHOBHBIC MEXaHMYECKHE CBOMCTBA MHCTPYMEHTAIBHBIX JICTHPOBAHHBIX CTa-
JIeii.

2. Kakue THITbI HHCTPYMEHTAIBHBIX CTATCH BaM M3BECTHBI?

21



3. IlpuBeaurte mpuMepsl CTaTeil Ui PEeXyHIEro WHCTPYMEHTa, pabOTarolIero B JETKUX H

HOPMAJIbHBIX YCIIOBHAX.

4. IlpuBenuTe MpUMEpHl CTaJICH AJIi MHCTPYMEHTA, pabOTAIOMIETO B JKECTKUX YCIOBHSX, C
BBICOKUMH CKOPOCTSIMH PE3aHHUA.

5. B uéM 0COOEHHOCTH CTPYKTYpPBI OBICTPOPEKYLIUX CTaIeH ?

6. HazoBute Tnoroii pexxum TO ObicTpopexymux crajeil. B uém ero ocodennoctu? Kak
U3MEHAETCS CTPYKTypa Ha pa3HbIxX dTanax TO?

7. IlpuBenure nmpuMepsl CTajgei JUisi U3MEPUTEILHOIO0 HHCTpyMeHTa. OnuiunTe 0ocoO0eHHO-
CTH UX TEPMUYECKOH 00paboTKH.

8. Kakue cranu npuMeHsoT Uil HHCTPYMEHTOB X0JIOJHOW 00pabOTKHU JaBiIeHUEM?

9. Kakue cranu npuMeHSIOT JUII MHCTPYMEHTa ropsiueii 00paboTku naBieHuem?

10. Kakumu cBOWCTBaMM JOJKHBI 00JIaZiaTh IITAMIIOBBIE CTAU Ul TOpsAYero 1eGopMupo-

Bauug?

11. B uémM 0COOCHHOCTH XMMHYECKOTO COCTaBa ATHUX CTaJCH IO CPaBHEHUIO C IPYrUMU WH-
CTPYMEHTAJIbHBIMU CTaISIMU?
12. Haznaubte pexxum TO ctanu SXHM 11 MOJIOTOBBIX KOBOYHBIX IITAMIIOB.

Kpurepnn u mkana OLeHUBaHMS IO OLEHOYHOMY CPEACTBY —

npakmuiyecKue 3aHAmusl

[IIxaa onieHnBaHus
(nHTEpBa OAIIOB)

Kpurepuit onenuBanus

OoTIINYHO (5)

CryneHT riyboKo U B MOJHOM 00bEME BIa/IeeT MPOrpaMMHBIM MaTe-
puanoM. ['paMOTHO, MCUYEPTIBIBAIOIIE U JJOTUYHO €ro U3JIaraeT B YCT-
HOUM wiM mucbMeHHOW ¢dopme. [Ipu 3TOM 3HAET PEKOMEHIOBAHHYIO
JUTEPATypy, MPOSIBISET TBOPUECKHUI MOJIXO0/ B OTBETaX HA BOMPOCHI
U MPaBUJILHO OOOCHOBBLIBACT MPHUHSTHIE PEIICHUS, XOPOIIO BIAIEET
YMEHUSMH U HaBBIKAMU MIPH BBIMOJHEHUU MTPAKTUYECKUX 3a]1a4.

xoporto (4)

CryneHT 3HaeT NpOrpaMMHBIN MaTepuai, TPaMOTHO U MO0 CYTH U3Ja-
raer ero B yCTHOW MJIM MUCbMEHHOU (opMe, A0MycKasi He3HAYUTEIb-
HBIC HETOYHOCTU B YTBEP)KIACHUAX, TPAKTOBKAX, ONPEACICHUAX HU
KaTEeropusX WM HE3HAYUTENIbHOE KOJIMYecTBO OwMOOK. [Ipu sTom
BJaJieeT HEOOXOJUMBIMU YMEHUSMHM M HaBBIKAMHU IPU BBIIOJIHEHUHU
IIPaKTUYECKHX 3a]1a4.

YIOBJIETBOPUTEIILHO

(3)

CTyaeHT 3HaeT TOJIbKO OCHOBHOM ITPOrpaMMHBIN MaTepual, 10nyc-
KaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (POPMYIMPOBKH, HETIOCTIE-
JIOBaTEIbHOCTh B OTBETAX, M3JIara€MbIX B YCTHOM WJIM MHUCbMEHHOU
dopwme. [Ipu ’TOM HETOCTATOUHO BJIAJACET YMEHUSIMH M HABBIKAMU
MIPY BBITIOJTHEHUH MpakTHdeckux 3anad. Jlomyckaet 1o 30% ommbok
B M3JIara€MbIX OTBETAX.

HEYAOBJICTBOPUTEIIEHO

@)

CryneHT He 3HAeT 3HAYUTEIBbHOW YacTH IPOrPaMMHOr0 MaTepuaia.
[Tpu 3TOM fOMyCcKaeT MPUHIUMIHAIBHBIE OIIMOKU B JOKa3aTENIbCTBAX,
B TPAKTOBKE IMOHATUN U KaTEropuil, MpOSBISET HU3KYIO KYJIbTYPY
3HAHUH, HE BJaJleeT OCHOBHBIMM YMEHHSIMH M HaBBIKAMH TIPU BbI-
MIOJIHEHUH MPAaKTUUYECKUX 3ahad. CTyJEHT OTKa3bIBAETCSA OT OTBETOB
Ha JIONOJHUTEJIbHbIE BOITPOCHI

OneHoYHbIe cpeIcTBA JIJIsl IPOMEKYTOYHOMH aTTecTanuu (3a4er)

Eall el

CrtpoeHune uaeanpHbpIX KpUCTALIOB.

IlepeuncinTh OCHOBHBIE CBOMCTBA METAJLIOB.

OxapakTepn30BaTh IOHATUE METAJUINYECKON XUMUYECKON CBSA3H.
Ha3BaTh oTiin4Me KpUCTAIINYECKOro 1 aMOp(HOI0 COCTOSTHUSI BELIECTBA.
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5. Ha3Bare Tpu OCHOBHBIX THIA KPUCTAIMYECKUX PEIICTOK METajlIa, U OMHUCATh PacCIo-
JIO’)KEHUSI aTOMOB B HHX.

6. Jlate ompeneneHue KOOpAMHALMOHHOTO Yncia, HaTtu ero mis OLK u (mmm) 'K pe-
HIETOK.

7. UYem xapakTepu3yeTcs U KaK BBIYUCISIETCS TUIOTHOCTh YIAKOBKH aTOMOB B KPUCTaJUIH-
YECKOM pernieTke?

8. Uro co0oii mpeacTaBisAeT U KaK MPOSBIAETCS aHU30TPOINS KPUCTAITHYECKUX Tel?

9. Ctpoenue peanbHbIX KPUCTAIIOB.

10. Kak reoMeTpuyecku KIACCHPUIUPYIOTCS A€(PEKTbl KPHUCTAIIMUYECKOTO CTPOSHHS?
[TpuBectu npumeps! 1eheKTOB KaXKAO0ro Kiacca.

11. [ath ompeneneHre BaKaHCUU U MEXY3€JIbHOTO aToMa.

12. Ha3BaTh BO3MOKHBIE MEXaHU3MbI 00pPa30BaHMs TOYEUHBIX Je(EKTOB B UCABbHBIX KPH-
CTaJulaX U OMHUCATh UX MOBEJICHHUE U POJIb B MU (PY3HOHHBIX MpOIeccax.

13. Jlatp obmiee onpeaeneHue TUCIOKaIUH.

14. Omnucath KpaeByrO TUCIOKAIHUIO U TEOMETPUIO €€ 00pa3oBaHUSI.

15. Onwucare BUHTOBYIO AMCIOKALMIO U MEXAHU3M €€ 00pa3oBaHMUs.

16. UYro Takoe BekTop broprepca?

17. Kak onpenensieTcst SHEPTUsl TUCIOKALNN?

18. Kak ompenensiercsi INIOTHOCTD AUCIOKAITUH?

19. Kak BausieT mI0THOCTh JUCIOKALUN Ha MPOYHOCTh KPUCTAILIOB?

20. Onwucarpb CTpOCHUE MAJOYTIJIOBBIX TPAHUI] HAKIIOHA.

21. Omnwmcatb CTPOEHUE BHICOKOYTJIOBBIX (MEK3€PEHHBIX ) IPAHUIL.

22. Kak B3auMOJICHCTBYIOT MEXIY COOOH M JPYT ¢ IPYroM JIMHEHHBIC (IUCIOKAIMH) U T10-
BEPXHOCTHBIC (TpaHuIlbl) 1e(heKThI?

23. Maxkpo- 1 MUKPOCTPYKTYPHBIH aHAJIN3 METAJIOB.

24. YTo HaA3BIBACTCSI, MUKPOCTPYKTYpOii?

25. Kakue 0CHOBHBIE 30HBI KPUCTAIUTU3AINH UMEET CITUTOK?

26. Ilo xakoil mpuuMHe B CIUTKE 00pa3yeTcs ycajodHas paKOBMHA U Iie OOBIYHO OHA pac-
noJsiaraercs?

27. Yro Ha3pIBaeTCs, TUKBAILIUEH, U KaKUE BUJIbI JIMKBALIUHU CYILECTBYIOT?

28. UTo BBIABISICT OTIIEUATOK 1O MeToy baymana?

29. B uyem npuunHa NosBICHUS BOJIOKHUCTOTO CTPOEHUs IPH ropsiueil 00paboTke 1aBiIeHU-
em?

30. OOBACHUTBH, KaK JOJKHBI PACHONIAraThCsi BOJIOKHA B TOTOBOM M3EIHH U TIOYEMY.

31. YTO MOKHO BBISIBHTH I10 BHIY H3JIOMOB CTAJIU ¥ YyryHa?

32. Yro Ha3bIBaeTCs, MUKPOCTPYKTYpPOH?

33. Onucarh NPUHIMI BUAUMOCTH TIO]] METAIOTPAhUISCKUM MHKPOCKOIIOM.

34. Ha3zatp onepaiuu noAroToBKM MUKpouuinda 1 Ux MopsaokK.

35. C Kaxoii 1eNbl0 MPOBOAUTCS TPABICHHWE MHUKPOILTH(OB, 4YTO MOKHO HAONIONATh /10 H
1ocje TpaBiIeHUs?

36. UTo moHMMAaeTCs 10T pa3peniaroieid ClTOCOOHOCTRI0O MUKPOCKOTIA.

37. Kak onpeznensercs yBeanueHrne MUKpockona?

38. HaszBaTh cxo/CTBa M OTIMYHS MPOIecca NUTU(GOBAHUS U MTOTUPOBAHISI MUKPOILTH(OB.

39. da3oBble MEPEXOIbl.

40. Yro Ha3pIBaeTCs, IEPBUYHOM, @ UTO BTOPUYHONW KPHCTAILTU3AIHCH?

41. B yem 3axitoyaercs TEpPMOJUHAMUYECKUN CTUMYJI TIPOIlecca KpUCTAIUIU3aluu'

42. Ha3Batb dyieMEHTapHBIC CTAIMU MEXaHU3Ma KPUCTAITU3AIIH.

43. Kaxum napaMeTpoM OMMChIBAECTCS KaXKasi CTaANs KPUCTAIUTN3AUK?

44, Kakumu TOJKHBI OBITh MapaMeTPhl KPUCTAILTA3AINH IS TIOTYyUYEHUS KPYITHO3EPHUCTON
U MEJIKO3EPHUCTOH CTPYKTYpHI CIijiaBa?

45. Yto Takoe KpUTUYECKUH pa3Mep 3apojblilia KpUCTauIn3auu?

46. Kak Bnusier cTeneHb MEpeoXJaKACHUS CIIaBa Ha pa3Mep 3epHa U Ha MEXaHHUYECKUe
cBoiicTBa?

47. Yro Takoe roMOreHHasi U FeTepOreHHasi KpUCTAJUIM3aLus?
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48. Kak BIUSIOT pacCTBOPHMBIE U HEPACTBOPUMBIE IPUMECH Ha MPOLIECC KPUCTAIUIA3ALNN?

49. KakoB nmpeuMyIecTBeHHbIM MEXaHU3M KPUCTAUTU3AIIUN PEATbHBIX CTJIABOB?

50. Yro HazbIBaercs, MoaupuInpoBaHEM?

51. Kak u ¢ Kakoi 1enp0 MPOBOAUTCS MOIU(DHUIIMPOBAHHUE CIIIABOB?

52. Yto Takoe momumopduzm? [lpuBecTu mpumep metaiia, 00IaNalomEero moaIuMopgus-
MOM.

53. Teopus criaBoB.

54. Yro HazpIBaeTCs, METAUIMYECKUM CILIaBOM?

55. Yrto Takoe komroHeHT? - aza?

56. Kakoe cocTrosiHME cIulaBa Ha3bIBaeTCsl pABHOBECHBIMY

57. YUTO Ha3bIBAE€TCSl, TBEPABIM PACTBOPOM? - XMMHUECKUM COECIMHEHUEM? - T€TEPOreHHON
CTPYKTYpOi1?

58. Kakumu ObIBAIOT TBEpBIE PACTBOPHI?

59. Yro 03HauaeT TBEPIOPACTBOPHOE YIIPOUHEHHUE U B YEM €0 NPUUMHBI?

60. JmarpaMMbl COCTOSIHUS IByXKOMIIOHEHTHBIX CILJIABOB.

61. Yrto Takoe auarpaMma COCTOSIHUS?

62. Kakue TOYKM Ha3bIBAIOT KPUTHUECKUMHU?

63. Yro Takoe TEpMUYECKUI aHAJIN3, KAKOBA €r0 CBA3b C AMArPaMMOI COCTOSHUS CIIJIaBOB?

64. KakoBa nmpakTudeckasi METOIMKA IOCTPOCHHS AUArPAMM COCTOSIHHSI CIUTaBOB?

65. Cdopmynupyiite npaBuio das.

66. UTo mo3BOJISET ONMPEACIATH MPABHIO OTPE3KOB?

67. Metoauka MpUMEHEHHs METOa OTPE3KOB.

68. N300pa3uTh quarpaMMy COCTOSIHHS CIUIaBa C HEOTPAaHUYEHHOW PAaCTBOPHUMOCTHIO KOM-
HIOHEHTOB.

69. Kakwue Buapl HOHBapHAHTHBIX (ha30BBIX PEAKIUN BaM W3BECTHBI?

70. Kakoe npeBpallieHHe Ha3bIBAeTCs IBTEKTUYECKUM (3BTEKTOMJIHBIM, IEPUTEKTUUYECKUM,
nepuTeKTouAHbIM)? IIpuBecT cxemy 3TON peaxiuu.

71. Kakue TMHUUM Ha3bIBAIOTCS JTUHUAMU JIMKBUIYC U COMUAYC?

72. B d4em oTnmuue CTpyKTypHOU AuarpamMmmsl oT (pa3oBoii?

73. Ynpyras u miactuueckas aedopmarus.

74. Kakas negopmarnus Ha3pIBaeTCs yIpyroi U KakoB €€ aTOMHBIN MEXaHU3M?

75. Uto Takoe miuactuueckas aedopmarus?

76. KakoBa poib IUCIIOKAINI B peai3alii MeXaHu3Ma IIacTHIeCKOTo CIBUra’?

77. Ha3oBuTte aTOMHBIE (JUCIOKAIIMOHHBIE) MEXaHU3MBI TUIACTHYECKON AedopMaru.

78. Kak m3MeHsieTcs CTpyKTypa CIuTaBa IpH IUIacTHYecKon aedopmarum?

79. Kak n3MeHs0TCsl CBOMCTBA (MEXaHMUECKHUE) CIUIaBa MpH IJIacTUYEeCKol edopmanun’?

80. YTto Takoe TeKCcTypa U KaKOBHI CBOKWCTBA TEKCTYPUPOBAHHOTO CIIIaBa’?

81. Yro Takoe pekpucTaIM3anus’?

82. B KakOoM MCXOJTHOM COCTOSIHUH JIOJDKEH HaXOJHUTHCS METAJI, YTOOBI MCIIBITHIBATH MPH
HarpeBe PeKpUCTAUIN3ALMOHHBIE MTPEeBpaIeHHs?

83. Uro Takoe mopor peKprCTaITH3AIN?

84. Kakwue cTaguu NpoXoauT METaJl B MPOLIECCe PeKPUCTAILIIH3ANN?

85. UYro Takoe Bo3Bpar (OTABIX)?

86. Uro Takoe KpuTHUeCKas cTeneHb Aedopmanun? B kakux npeaenax oHa HAXOAUTCS?

87. Kax Ben€r celbst mpu HarpeBe CTPYKTypa MeTallia, 1eOPMHUPOBAHHOTO C KPUTHICCKON
CTENEHbIO?

88. Uem oTiMyaroTCs X0JIOAHAS U ropsivas aedopmarum?

89. Kak u3meHsoTcs cBOicTBa (MEXaHUYECKHE) Ae(OPMHUPOBAHHOTO METajlla MPH Harpe-

Be?

90. MexaHuveckue CBOMCTBA CIIaBOB. Pa3pyienue.

91. Ha3oBuTE OCHOBHBIE MEXaHUYECKHE CBOWCTBA METATMUECKUX CIUTABOB.

92. Kak 0003Ha4aroTCs U B KaKUX EIMHUIAX U3MEPSAIOTCS OCHOBHBIE MEXaHUYECKUE CBOM-
cTBa?

93. MHaiite onpeneneHre TBEPIOCTH MaTeprana.
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94. Haiite onpeneneHre MUKPOTBEPOCTH MaTepraIa.

95. Kakumu MeTofaMu OCYIIECTBIISETCS U3MEPEHHUE TBEPIOCTH?

96. Ha3zoBute npuOOpHI 17151 U3MEPEHUS TBEPIOCTH.

97. Kakumu eguHUIIaMU 0003HAYaeTCs TBEPIOCTH, U3MEPEHHAS HA Pa3IMIHOM 000pYI0Ba-
HUU, U KAKOBA UX O0IIast pa3MEPHOCTH?

98. Kak roroBsaTcs 00pasIibl 1151 U3MEPEHUS TBEPIOCTH?

99. Yewm oTiiuaroTcsi 00pasIibl, MOATOTOBICHHBIC ISl U3MEPEHUS TBEPIOCTH?

100.Kakum criocoOoMm ciieryeT u3MepsATh TBEPAOCTh 3aKAIEHHON CTaIH?

101.13 kaKkux 3JIEMEHTAPHBIX MPOILECCOB COCTOUT MPOIIECC Pa3pyIICHHS MPH TIACTHYECKON
nedopmaruu Metauia (Ipy BHEITHEM Harpy>KeHUH )?

102.KakumMu ObIBAIOT TUIIBI pa3pyIICHUs?

103.Ha3oBuTEe OCHOBHOW CTPYKTYpPHO-IHEPreTHUECKHI MapaMerp, OTIUYAIOIIUN XPYIKOe
paspyleHHe OT BA3KOTO.

104.0OnummTe qUCIOKAlMOHHBIA MEXaHU3M 3apOKICHUS TPEIIUHBI.

105.B kakoM MeTayuie NMpH OJUHAKOBOH MJIOTHOCTH IMCIOKALUHU OBICTpEe HACTYIAET pas-
pYLIEHHE - B MEJIKO- WJIA K KPYITHO3EPHUCTOM U TIoYeMy?

106.>Kene30yrnepoanucThie CIUIaBBI.

107.HazoBute ocHoBHBIC a3kl B cucteme Fe -FesC.

108.HazoBwure rereporeHHsie cTpykTypsl B cucreme Fe -FesC.

109.Kax BBIMISAAT 1101 MUKPOCKOIIOM T€TepPOreHHbIE CTPYKTYpHI B cucteme Fe -FezC?

110.Yro Ha3wiBaetcs, heppuToM (ayCTEHUTOM, IEMEHTUTOM, TIEPIIUTOM, JeaeOypuToM)?

111.KakoBbI UX OCHOBHbIE MEXaHUYECKHE CBOWCTBA?

112.Ha3oBuTe HOHBapUaHTHbIE MTpeBpaiieHus B cucteme Fe -FesC.

113.ITokaxxuTe UX Ha TUArpaMMe M 3aIUIIUTE UX (Da30BbIC PEAKIIHH.

114.JTaiiTe onpeneneHrne YyryHoB.

115.Yem oHM OTJIMYAIOTCS IO MEXAHUYECKUM U TEXHOJIOTUYECKUM CBOMCTBaM?

116.Vkaxure paBHOBECHOE CTPYKTYpPHOE COCTOSIHHE IPHU HOPMAIILHOW TEMIIepaTrype JA03B-
TEKTOUJIHOH (32dBTEKTOUTHOM, IBTEKTOUIHOM) CTAIIH.

117.VxaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHHE NIPH HOPMAJIBHON TeMmIiepaType J03B-
TEKTUYECKOT0 (IBTEKTHUYECKOT'0, 3a3BTEKTUYECKOT0) YyTr'yHa.

118.Kak 3aBUCSIT MEXaHUYECKHE CBOMCTBA YTIIEPOANCTON CTAIM OT COMCPIKAHUS YTiiepoaa B
Hen?

119.B uém 3akiroyaeTcsl OTIIMYME IIEMEHTHTA TIEPBUYHOTO, BTOPHYHOTO U TPETUIHOTO?

120.Kaxkwue cymiecTByoT BUIbI KiIacCUUKALUN cTaIN?

121.Kak kimaccupuuupyroTcs CTaly 10 Ha3HAYCHHUIO?

122 Kakumu cBoiicTBaMu (MEXaHHMYECKMMH) O0JIaJal0T KOHCTPYKIIMOHHBIE (MHCTPYMEH-
TAJIbHBIC) YTIEPOIUCTHIE CTAIN U TSI KAKUX M3AETHH OHU TPUMEHSIOTCS?

123.Kak MapKHUpYIOTCSI KOHCTPYKIIMOHHBIE YTJIEPOIUCTHIE CTal OOBIKHOBEHHOIO KayecTBa
(xauecTBEHHbIE)?

124 Ha3zoBuTe MapKyu HHCTPYMEHTAJIBHBIX YITIEPOAUCTHIX CTAEH, 4TO 3Ta MapKUPOBKa 000-
3Ha4daer?

125.Ha3naubTe MapKy CTalu JUisl U3rOTOBJICHUs (0OOCHYHTE CBOM BBIOOD): KOpITyca aBTO-
MOOWJIS; KpeNEXHbIX U3eNn (BUHT, raiika, maiida), MoJoTKa.

126.ITouemy cepy u pocdop B cTanu Ha3bIBaIOT "BPEIHBIMU" IPUMECIMU?

127.Kakue 9yryHbl Ha3bIBAIOTCS OSITbIMU?

128.Ha3oBuTe OCHOBHBIE MEXaHMUYECKHE CBOWCTBA OENBIX UYTryHOB (KayeCTBEHHBIH YpO-
BEHb) 1 00JIaCTh NX TPUMEHEHUSI.

129.Kakoii nporuecc Ha3biBaeTcs rpaduruzanueit?

130.KakoBa popma rpaiTOBBIX BHIOUEHHI B CEPOM, KOBKOM U BHICOKOTIPOYHOM UyTyHE?

131.Kako# Tun 4yryHa moJy4aroT TepMHUYECKO rpaduTu3ameit (TomieHnem)?

132.0numuTe pexxuM TepMUIECKO rpaduTH3aIim.

133.Kakas merayinyeckass OCHOBa MOXKET OBITh y YYT'YHOB, COJEpIKALINX Tpapur?

134.Kak MapKupyrOTCsi IPOMBIIICHHBIE YYTyHBI?

135.Yto 03HauaeT Mapka MPOMBIIIICHHOTO YyryHa?
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136.Tepmuueckas obpadotka (TO) cranu

137.KakoBa 1ienb TepMudYecKoi 00paboTKu cTanmm?

138.B uém 3akmogaercss TO cTanu U KaKUMH TpeMsi OCHOBHBIMH ITapaMeTpaMH XapaKTepu-
3yercs e€ pexxum?

139.Ha3zoBuTe 4eThipe OCHOBHBIX ITpeBpaleHus, mporekaromue npu TO.

140.Kakue u3 Hux umeroT 1udy3MoHHBIN, a TAK)KE CABUTOBBINA XapakTep?

141.Kak o003HauatoTcst Kputrueckue Touku (iuaun) npu TO cranu?

142.113 xakux JBYyX 3J€MEHTapHBIX MPOIIECCOB CKJIaAbIBAIOTCS IpeBparienust A—11?

143.Yrto moHUMaeTcs Mo HAaCcIEeICTBEHHBIM 3€PHOM ayCTEHUTA; KAKMM OHO OBIBAeT U OT Ye-
ro 3aBUCUT?

144.06bsicHUTE CMBICT TOHATUN HAYaJIbHOE U ACHCTBUTEIHHOE 3€PHO ayCTCHUTA.

145.HazoBute npoaykTsl Au¢Gy3MOHHOTO MPEBPAIICHUS ayCTCHHTA.

146.Kakue npuMepHbIe 3HaY€HUS! TBEPJOCTH UMEIOT MEPIIUT, COPOUT U TPOCTUT cTanu 45 u
yeM 00ycCJIOBIIeHa 3Ta pa3Hua?

147 Kaxoit mapamerp TO crnenyer U3MEHsITh, YTOOBI TIOJTy4YaTh B CTAIHM pa3HbIe BUIBI (ep-
puto-niemeHTuTHBIX cmeceit (IICT)?

148.Yto Takoe KpuTHYECKAst CKOPOCTD 3aKAJIKHU?

149.Kpatko oxapakTepusyiiTe aTOMHBI MEXaHU3M MAaPTEHCUTHOTO MPEBPaIlCHUS.

150.Yto npezncrasisier cOO0H MapTEHCUT?

151.0xapakTepusyiiTe KpUCTANINYECKYIO PEHIETKY MAapTEHCHUTA.

152.Ha3oBuTe OCHOBHBIC MEXaHUYECKHE CBOMNCTBA MAPTEHCHUTA.

KpI/ITCpI/II/I M IIKaJlda OOCHHUBAHUS 110 OOCHOYHOMY CPCIACTBY — 3ay4em

XapaKTepI/ICTI/IKa SHAHWA IIPEAMETA U OTBCTOB 3ayeThl

CryneHT riay0oKo ¥ B TOJTHOM OOBbEME BIaJieeT MPOTrpaMMHBIM MaTepHa-
JgoM. I'paMOTHO, McuepnbIBaIOIIE U JIOTUYHO €ro M3JaraeT B YCTHOH WM
nucbMeHHOU ¢opme. [Ipu 3TOM 3HaeT PEeKOMEHIOBAHHYIO IUTEPATYypy,
MPOSIBIISIET TBOPUYECKUI MOJXO] B OTBETaX HA BOMPOCHI U MPABHIbHO 000C-
HOBBIBAET MPUHSATHIE PELIECHHUS, XOPOIIO BJIAJEET YMEHUSIMH U HABBIKAMU
IIPU BBIIOJHEHUH NPAKTUYECKUX 3a/1ad.

3a4ecT

CryneHT 3HaeT NpOrpaMMHBIM MaTepuas, TPAaMOTHO U IO CYTH M3JIaracT
€ro B YCTHOM WJIM MUCbMEHHON (opMme, TonmycKasi He3HaYUTeIbHbIE HETOY-
HOCTH B YTBEPKICHHSAX, TPAKTOBKAX, ONPEIEICHUAX M KaTEropusX WIN 3a4eT
HEe3HaYUTeNbHOE KounyecTBO omnbOok. [Ipu sTom BiageeT He0OXOIMMBIMU
YMEHMSIMHM U HaBBIKAMU IPY BHINIOJHEHUH TPAKTUYECKHUX 3a]1a4.

CryneHT 3HaeT TOJBKO OCHOBHOW IPOTPaMMHBIN MaTepuai, IOIMYyCKaeT
HETOYHOCTH, HEJIOCTATOYHO UYETKHE (POPMYTUPOBKH, HEMOCIeA0BaTeNb-
HOCTb B OTBETAX, M3JaraéMblX B YCTHOW WJIM NMUCbMEHHOU ¢opme. Ilpn 3ayer
3TOM HENOCTAaTOYHO BIIAJEET YMEHMSIMH U HaBbIKAMM IIPU BBIIIOJHEHUU
npakTHdeckux 3agad. Jlomyckaer 10 30% ommbok B M31araeMbix OTBETaX.

CryneHT He 3HaeT 3HAYUTENIBHOM 4acTH NpOorpaMMHOro marepuana. Ilpu
ATOM JONYCKaeT MpUHILMIHAIbHbIE OIIMOKU B JIOKA3aTEbCTBAX, B TpPaK-
TOBKE MOHSATHI M KaTeropHui, MpOSBISET HU3KYIO KyJIbTypy 3HAHUH, He
BJIa/Ie€T OCHOBHBIMU YMEHUSMHU M HaBbIKAMU MU BBIOJIHEHUU MpaKTHYe-
ckux 3ana4. CTyIeHT OTKa3bIBA€TCsl OT OTBETOB HA JIOIOJHUTENIBHBIE BO-
MPOCHI.

HE3a4YCT
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