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Pabouas nporpamma yueOHOM qucHUIUIMHBEL «MaTepuanoBeieHne» M0 HapaBICHUIO TOATOTOBKU
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CtpykTypa u coepKaHue TUCLHUIIINHBI
1. llenu v 3a1auu AMCUMILIMHBI, €€ MECTO B YU€OHOM Ipoliecce

Henp u3yuenus aucumiuinHel "MatepuanoBeaenue" nath OyQyliuM CHeHaINCTaM
MO3HAHKE MPUPOJIBI U CBOMCTB MaTepUasoB, a TAKXKE METO/I0B UX YIPOUHEHHUS JIJIsl Hauboiee
3¢ PEKTHBHOTO MCITOIH30BAHUS B TEXHUKE.

OCHOBHBIMH 3aJja4aM¥ JUCUUILINHBI SIBIISETCS:

PacKpBITh (PU3UYECKYIO CYIIHOCTh SIBJICHHWM, MPOUCXONAIIMX B MaTepuaiax IpH
BO3/ICHCTBUM HA HUX PA3JIMYHBIX (DAKTOPOB B YCIOBHUSIX MPOU3BOACTBA U HKCILTyaTAllMH U UX
BIIMSIHHAE HA CBOKWCTBA MaTEPHUAJIOB;

YCTaHOBUTbH 3aBUCUMOCTh MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAMHU MaTEPHAJIOB;

W3YYUTH TEOPHUIO U MIPAKTUKY TEPMHUECKOU, XUMUKO-TEPMUUYECKON 00paboTKH;

W3Y4YUTh OCHOBHBIE TPYIINBI COBPEMEHHBIX METAJUIMUYECKUX MAaTEPUAJIOB, UX CBOMCTBA
1 00J1aCTH IPUMEHEHHS.

2. Mecro gucuumnunbl B cTpykTtype OOII BO. TpeboBaHusi K pesyibTaram
OCBOEHHUSI COAEPKAaHUS TUCIUTUINHBI

JlncumiinHa «MarepuranioBeieHuC)» SIBIISICTCS 00s13aTeNLHON YacCThIO
npoecCHOHaTbHOTO IMKJIA JUCIMIUIMH TOJATOTOBKH CTYJEHTOB II0 HAaMpaBIEHUIO
noarotoBku 15.03.04 «ABToMaTu3anysa TEXHOJIOTMYECKUX MTPOLECCOB U IMTPOU3BOICTBY.

OcHoBbBIBaeTcs Ha 0aze TUCHUIUINH: «DPu3nkay, « XuMus», « Beicimas MaTemMaTHkay,
«HxenepHas KOMIbIOTEpHAs Tpadukay.

SBnsercss OCHOBOM JJii M3YYCHHS JUCIUIUIAH TMPOGEeCCHOHATBHOTO IHKIA |
HaIMCaHUs BBIITYCKHOM KBaTU(UKAIIMOHHON paOOTHI.

3. TpeOGoBaHus K pe3yibTaTaM OCBOEHUS COJIEPKAHUS JUCIIUILTUHBI

Kon u MHIMKATOPBI HOCTIKCHHI [lepeueHs MIaHUPYEMBIX PE3YIBTATOB
HauMEHOBaHUE KOMITETCHIINH (TI0 peann3yeMoin
KOMIIETEHIIN I TVCTIATIIIIHE)
OIIK-7. OI1K-7.1. 3HATh:
Criocoben [Ipumenser COBpEMEHHBIE vlcoBpeMeHHbIe W  0Oe30macHble  METOJBI
[IPUMEHSATh 0e30macHble METOJbl PalMOHATBHOTO[PAlMOHATIBHOTO HCIIOJIB30BAHUS  CHIPHEBBIX
COBPEMEHHBIE MCTIOJIb30BaHMS ChIPHEBBIX PECYPCOB BMaTEpHAIOB B MAIIMHOCTPOCHHH.
PKOJOTUYHBIE U mMarrHOCTpoeHnu. OITK-7.2.
Oe3omacHbIe [IpumeHseT coBpeMEHHbIE U YMeTs:
METO/IbI 0e30omacHbIe METO/IBI [IPIMEHATH COBpPEMEHHbIE M Oe30macHbIe
PaI[IOHAJILHOTO PaIMOHAIBHOTO HCIIOJIb30BaHUS METOJBI  PAIlMOHANTBHOTO  WCIOJIB30BAHHSA
MCTIOTIb30BaHMS SHEPreTUYECKUX pecypcoB BPHEPreTHYECKUX pecypcos B
CBIPBEBBIX MMaIIMHOCTPOEHUH MaIIHHOCTPOCHUH
DHEPreTUYCCKUX Bianers:
pecypcos B HaBBIKAMH HWCIIOJB30BaHUS COBPEMEHHBIX
MaIIHHOCTPOECHUH PKOJIOTMYHBIX M  O€30IaCHBIX  METOIOB
[PallMOHATIBHOTO MCIIOJIb30BAHUS CHIPHEBHIX U
PHEPTEeTHUECKUX pecypcos B
MaIIHHOCTPOCHUH




OIIK-12. OI1K-12.1. 3HaTh:

Crocoben O06ecrieunBaer METO/TBI TTPOIIECCOB U3TOTOBICHUS
oOecrieunBaTh TEXHOJIOTHYHOCTD U3LEIINI U W3 IEITHH.
TEXHOJIOTUYHOCTH MIPOIIECCOB WX M3TOTOBJICHHUS. YMeTh:
1563 (N10%05 8¢ OIIK-12.2. KOHTPOJIMPOBAThH COOIIOIEHUE
MIPOIECCOB UX YMeeT KOHTPOJIHPOBATh TEXHOJIOTUIECKOTO TIpoIiecca mpu
M3TOTOBJIEHHS, CcOOJIIOIEHNE TEXHOJIOTUYECKON M3rOTOBJIEHUH U3AEIAN
YMETh JUCTMILINHBI TIPY U3TOTOBICHUH MaIllMHOCTPOEHHSL.

. BrnaneTs:
KOHTPOIUPOBATh W3JIEeUI MAIIMHOCTPOCHUSI.
co0mroieHue HaBLIKAMM HEPA3PYILIAIOIIETO

KOHTPOJIsI COOTBETCTBHA TI'OTOBOI'O H3OCIIHA

TNEOORAHUSM TEXHUUYECKOU
JAUCHUIIINHEL ITPHU JOKYMCHTAIlUMW Ha U3ACTINC.

TAYLNTIATUAUAC T NTA

A3rOTOBJIECHUH
U30eInin

MAalInHOCTPOCHU A

4.CtpykTypa u cofepkanue TUCHUIUIUHE 4.1. O0beM yueOHo
JUCIUIUIMHBI U BUbI y4eOHOH pabOThI

O06bem JacoB (3ad. ef1.)

Bun yueOHoit pabOTHI Ounas 3aoyHas
dhopma dhopma

OO6mrast yaeOHast Harpy3Kka (BCero) 144 144

(4.0 3au.en) (4.0 3au. ex.)

O0s13aTenbHas ayTUTOpHas yueOHast Harpy3Ka (BCETro) B TOM YHCIIe: 68 16

Jlexuun 34 8

CeMHUHApPCKUE 3aHATHUS - -

IIpakTHyeckue 3aHsITUS 17 4

JlaGopaTopHbIe pabOTHI 17 4

KypcoBas pabora (KypcoBoil MpoeKT) - -

pyrue GopMbl © METO/IBI OpTaHU3aAIMH 00Pa30BaTENEHOTO Tpoliecca

(pacuemno-epagpuueckue pabomel, 2pynnogeie OUCKyccuu, poreevle uzpbl,

MpeHUHe, KOMNbIOMEPHble CUMYJAYUY, UHMEPAKMUGHbIE IeKYUl, CEMUHAPDYL,

ananuz 0enoevix cumyayui u m.n.)

CaMocTosiTeNibHas paboTa CTyaeHTa (BCero) 76 128

dopma aTTecranus 9K3aMEH 9K3aMEH

4.2 Coneprxanue pa3/esioB AMcuuIuiMHbl Tema 1.

KpI/ICTaHHI/I‘-IeCKOC CTPOCHHEC METAJIJIOB.

OO01ast XxapakTEpUCTHKA U CTPYKTYPHBIE METO/IbI UCCIEAOBAHUS METAIIJIOB. ATOMHO -
KpUCTAJNINYECKAsI CTPYKTypa MeTaIOB. J(epeKThl KpUCTAIIIMUYECKON PEIIETKH METAILIOB.

Tema 2. ®opMupoBaHKE CTPYKTYPbI METAUIOB IPYU KPUCTAJUIA3ALUH.
DHepreTyecKue yClIoBUs MpoLecca KpucTamumm3auni. Mexanusm mporecca
Kpuctamuzanui. opma KpucTaIMueckux oopasoBanuil. CTpoeHue ciuTka.
[IpeBpaieHust B TBEPAOM COCTOSHUH. AJUTOTPOIHS.

Tema 3. CTpoeHue CIIaBOB.
da3pl U CTPYKTypa B METAUIMYECKUX CIUIaBax. [BeEpAblE PacTBOPbL. XMUMHYECKUE



COCIMHEHUSI.

Tema 4. @opMupoBaHUE CTPYKTYPbI CIUIABOB MPU KPUCTATUIU3ALUH.

[TpaBuno ¢a3. DkcnepuMeHTalbHOE MNOCTPOEHUE auarpamm cocrostHus. IlpaBuio
oTpe3koB. [lmarpaMma COCTOSIHMSI CIUIaBOB, OOpa3yIOLMX HEOIPaHUYEHHBIE TBEpIbIC
pacTBOpbI. JlnarpamMma cOCTOSIHUS CIIaBOB, 00pa3yIOLIMX OrPAHUYEHHBIE TBEP/IbIE PACTBOPHI.
JlmarpaMMa COCTOSIHUS CIUIaBOB, OOpa3ylOIIMX MEXAHMYECKHE CMECH U3 YHCTBIX
KOMITIOHEHTOB. /lnarpamMma COCTOSIHMSI CIUIaBOB, OOpa3yIOIIUX XUMHUYECKHE COEIUHEHUS.
JluarpaMma COCTOSIHUS CIUIaBOB, KOMIIOHEHTHI KOTOPBIX UMEIOT MOJUMOP(HBIE MpeBpaIeHUs.

Tewma 5. [Inactuueckas gedopManivs U MEXaHUUYECKUE CBOMCTBA.

Paspymienne metaioB. MeTonbl omnpelneneHrus MEXaHMYeCcKux cBoMcTB. Hakirern.
BrnusiHue HarpeBa Ha CTpO€HHE U CBOMCTBA Ie(hOPMUPOBAHHOTO MeTaslta. XOJI0IHAS U TOpsIast
nedopmans. Mexanndeckue cBoicTBa. Hakmen u pekpucrammsanus.

Tewma 6. XKene3o0 u craBbl Ha €r0 OCHOBE.

KomnoneHTsl 1 ¢a3bl B cucTeMe kele3o - yraepoa. JluarpaMma COCTOSTHUS JKeJe30 -
HEMEHTUT (MeTacTabmiIbHOE paBHOBecHE). JlnarpamMmma cOCTOSIHUSA Kelle30
- rpadut (crabmwibHOE paBHOBecue). BiusHHMe yriiepoJa W MOCTOSHHBIX MpUMeceld Ha
CBOMCTBa ctaseil. Jlerupyromue 3iaeMeHThl B cTaid. CTpYKTYpHBIE KJIACCHI JIETUPOBAHHBIX
CTaje.

Tema 7. UyryHsl.

Cepsiit 1 Oenbiii uyryHbsl. Beicokonpounbiii uyryH. KoBkuii uyryH. CnenuanabHbie
YyTyHBI.

Tema 8. Teopust Tepmudeckoit 00pabOTKH CTAJIH.

Knaccuduxamuss BumoB Ttepmudeckoil o0pabotku. Tepmuueckas oOpaboTka
nuarpamMma coctosiaus. [IpeBpamienne mpu HarpeBe (oOpa3oBaHue aycTeHuTa). PocT 3epHa
aycteHuta npu HarpeBe. IlepauTHoe mnpeBpaimieHne. MapTEHCUTHOE MpPEeBpallCHUE.
[IpomexxyTouHoe (OeMHUTHOE mpeBpaleHue). JuarpaMmbl U30TEPMUUECKOTO MPEBPAIICHUS
ayCTeHHUTa. TepMOKMHETUYECKUE TUAarpaMMbl MPEBPAIICHUS MEPEOXITAKIECHHOTO ayCTEeHUTA.
[IpeBpaiiieHus npu OTIyCKE.

Tema 9. TexHosorust TEpMUUECKO 00pabOTKH.

Ormxur 1- ro poma. Omxur 2 -r o  poaa. 3akaika. Buuael otmycka.
Tepmomexanudeckass oopaborka. IloBepxHocTHast 3akanka. [ledekTsl, BO3ZHHUKAIOUIUE IpPU
TEPMHUYECKON 00padoTKe.

Tewma 10. Xumuko- Tepmuyeckas oopadoTka.

Teopuss XWUMHUKO - TepMHUYECKOW 00paboTku. IlleMeHTamms, a30THpPOBAHHWE W
nuaHupoBanue cranei. uddy3rnonnas meramnmsanms.

Tema 11. KOHCTpYKIIMOHHBIE CTaIN U CIIABBI.

VYrieponuctele KOHCTPYKLUMOHHBIE CTanu. JlernpoBaHHbIE KOHCTPYKILMOHHBIE CTAJIU.
CrpoutenpHble  HU3KOJETHPOBaHHbIE cTanud. Cranu i1 XOJIOJHOM  IITaMIIOBKH.
KoHCcTpyKIIMOHHBIE LIeMEHTyeMble U yiydmraemele crand. Craam ¢ [OBBIIIEHHOU
00pabaTbIBa€MOCTBIO pe3aHueM. PeccopHO - MNpyXMHHbIE CTajdd OOILIEro Ha3HAYCHUS.
[TapuKONOAIUITHUKOBBIE CTai. KOppO3MOHHOCTOMKHE U KAPOCTOMKHE CTald U CIUIABBI.



JKaponpounslie cranu u criassl. Kpuorenssie craim.

Tema 12. UHCTpyMEHTAJIbHBIE CTAJIA U TBEPJIbIE CILIABHI.

Cranu nns pexyuiero uHcTpyMenTta. Ctaiu Juisi U3BMEPUTENbHOr0 HHCTpyMeHTa. Ctanu
JUISE  IITaMmmoB  XojogHoro  aedopmupoBanus. Crany i IITaMIIOB  TOPSYETO
nedhopmupoBanus. TBepible CIIaBhI.

Temal3. Cranu u criaBbl ¢ 0cOObIMU (PU3UUECKUMU CBOMCTBaMU.

MarnutHble cTaii W cruiaBbl. CTaiMi W CIUIABBI C BBICOKUM DJIEKTPUYECKUM
COTIPOTHUBJICHUEM JJIsi HarpeBaTEeNbHBIX 3JIeMEHTOB. CIIaBbl C 3a/laHHBIM TEMIIEpaTypHBIM
ko3¢ purrieHTOM NuHEHOTo paciupenus. CraBbl ¢ 3PGEeKToM naMaTu (HOPMBI.

Tema 14. Tutan u crIaBbel HA €70 OCHOBE.

Tepmuueckas 06pab0oTKa THTAHOBBIX CIUTABOB. [IpOMBINIITICHHBIE CIIJIaBbI TUTAHA.

Tema 15. AfOMUHUI U CIJIaBBI HA €70 OCHOBE.

Knaccuduxarus anroMuHIEeBBIX ciiaBoB. Tepmuyeckas oOpabotka. Jlepopmupyemole u
JUTEVHBbIE AIFOMUHUEBBIE CIUIaBbl. MarHumii M CIUIaBbl HAa €ro OCHOBE. JIUTEHHbIE WU
nehopMHUpyeMble MarHUEBBIC CIIABHI.

Tema 16. Menp u criiaBel Ha €€ OCHOBE.

JlaTyHu, MX CTpOEHUE U CBOMCTBA. BpOH3BI: OJIOBSAHHBIC, ATIOMUHUEBBIC, KDEMHUCTHIE 1
oepwineBbie. AHTUPPUKIIMOHHBIE CTUTaBbl. OJIOBSIHHBIC U CBUHIIOBBIE 0a00UTHI. [[MHKOBBIC
aHTU()PUKITMOHHBIE CTUIaBbI. AJIIOMUHHUEBBIE TIOAIIUITHUKOBLIE CIIJIABHI.

4.3 Jlexuuu
Ne HasBanue Tembl O0ObeM yacoB
n/m OuyHas 3aoyHas
¢dopma ¢dopma

1 Kpucrannuueckoe cTpoeHHe METAILIOB. 2 1
2 dopMupoBaHHEe CTPYKTYPBI METAIUIOB TIPY KPUCTATN3AIINU 2 1
3 CtpoeHue CIIIaBoB. 2 -
4 dopmupoBaHHEe CTPYKTYPHI CIUIABOB MPU KPUCTAITU3AIINH. 2 1
5 [TnacTudeckas pedopmaris 1 MEXaHHIECKUE CBOWCTBA. 2 1
6 JKeneso u criiaBBI Ha €T0 OCHORBE. 2 1
7 UyryHBL. 2 -
8 Teopust TepMuuecKoit 00pabOTKH CTaIH. 4 1
9 TexHoIOrHs TEPMUUECKOIH 00paboTKH 2 -
10 | Xumuko - TepMuueckas 00padoTKa. . 2 -
11 | KoHCTpyKIIMOHHBIE CTaJIN U CIIJIABHI. 2 1
12 | UHcTpyMeHTaNbHBIE CTalN U TBEPABIE CIIABHI. 2 -
13 | Cranu u craBbl ¢ 0cOOBIMU PU3MYECKUMH CBOMCTBAMH. 2 1
14 | Turad u cIIaBEI HA €T0 OCHOBE 2 -
15 | ANOMUHMI U CIUIaBBI HA €70 OCHOBE. 2 -
16 | Menp u criaBEI HA €€ OCHOBE. 2

Htoro 34 8




4.4 JTabopaTopHbie pabOThI

Ne
n/u

HasBanue TeMbl

O0BeM yacoB

OuyHag
¢dopma

3aouyHasa
¢dopma

Onpez[eneHI/Ie CTPOCHUA METAJIIIOB nu CIIJTaBOB METOAaMH
MAaKpPOCKOIIMYICCKOro aHajin3a (MaKpOﬁHaﬂI/B). HSyLII/ITB OCHOBHBIC
MIPUCMbI MAKPOCKOIMMYECKOT'O UCCIIEAOBAaHUA MCTAJIJIOB U CIJIABOB.

2

1

Onpenenenue CTPYKTYpBI MaTepranoB MeToJaMH
MUKpPOCKOITMYECKOr0 aHanu3a (MuKpoaHain3). O3HAKOMHUTBECS C
METOAaMH HCCIIEAOBAaHUN CTPYKTYPBl MaTEpUANIOB MPU OOJBIINX.

Kpucrannmuszanus u ee BIMAHUE Ha CTPYKTYypy M CBOWCTBa MeTallia.
M3yuuTts  MexaHM3M U KHMHETHKY  IIpollecca  IEPBUYHOM
KPUCTAJUIM3aLUH, BIIUSHAE YCIOBUN KPUCTAILUIN3ALMH HA CTPYKTYPY U

MEXaHHYECKHE CBOMCTBA METallja.

Bimsare miacTHYecKod aedopManid Ha CTPYKTYPY M CBOWMCTBA
METANTMYECKUX CIUIaBOB. M3yUUTh BIUSHUE XOJIOIHOMN TIACTUYECKON
nedopManyu Ha CTPYKTYPY U CBOMCTBA METAJLIOB

MuKpOCTpYKTypa YriI€pOAUCTBIX CTaled B pABHOBECHOM COCTOSTHHM.
M3y4unTh CTpOE€HUE YITIEPOAUCTHIX CTalel B paBHOBECHOM COCTOSIHHH,

YCTAaHOBUTDL 3aBUCUMOCTDL MEKAY UX CTPOCHUEM U CBOMCTBaMH

CTpoeHue U CBOMCTBa Yyr'YHOB. V3y4nTh MUKPOCTPYKTYPY UyTyHOB;
03HAKOMUTBCS C TEOpUEH KPUCTALIM3ALUU U HMPAKTUYECKUM
[OJTy4YeHUEM YYT'YHOB C Pa3udHON (HOpPMOi rpadMTHBIX BKIIIOYCHUH

MUKpPOCTPYKTYpPA JIETUPOBAHHBIX CTAJIEH B PABHOBECHOM COCTOSIHHH.
M3yunTh BIMSHUE JIETUPOBAHUSA HA CTPYKTYpPY CTalIHd B PAaBHOBECHOM

COCTOSTHHUMU.

HopMmanuzanusa yriepogucroi cranu. [lonyuuts mnpakTHuecKue

HABBIKH 110 HOpMaJIM3alluK CTAJIH.

Hroro:

17




4.5 IlpakTudeckue 3aHsATUs

No HasBanue TeMbl O0BeM yacoB
/1 OuHas 3aouHas
¢dopma ¢dopma

Kpucraminueckoe cTpoeHre MeTaiioB. 3agaua 1. 3agava 2. 2 1
[Tnactuueckast nedopmarius, peKpUCTaILIN3AIMS U MEXaHUYECKHE CBOMCTRA. 2 1
Samaua 3. 3amaya 4.

3 DopMHUpOBaHUE CTPYKTYPHI IIPH KpUCTALTH3ANMH. Da3bl B METANTHICCKUX 2 -
criaBax. [IpaBmimo ¢dha3 wimm 3akoH [m60ca. IlpaBmno orpeskos. 3amaga 5.
Samauya 6.

4 XKenezo u ero criaBel. CIIaBeI CUCTEMBI JKeTe30 - yriaepo. Juarpamma 2 1

COCTOSIHHS JKE€JIe30 - [IEMEHTHT. 3amada 7. 3amada 8

5  |Teopus u mpakTHKa TepMmuueckoii 06paboTkn. COCTaBIeHHe MAPIIPYTHOIL 2 :
TEXHOJIOTMH M3TOTOBIEHUS Jerand. HazHaueHue TeMrepaTypsl HarpeBa u
crocoba oxnaxnaeHus. OmnpejeneHue MNPOAOKUTEIPHOCTH Harpesa.
[Ipespammenne npu Harpese. 3agauya 11. IIpeBparienue mpu oxJaXxaeHuu.
3anaua 12. [IpeBpamenue npu oTmycke. 3agaya 13
Tepmudeckast 00paboTKa aeraneld MamuH. 3agada 15 1

Br16op Mapok craineli s neraneid MamuH oo1ero. 3agaya 16 -

Br160p Mapok cTalieil U CIUIaBOB JIJIS M3TOTOBJICHUS WHCTPYMEHTA. 3ajavya -
18

Hroro: 17 4

4.5. CamocTosTenbHas paboTa CTyIEHTOB

Ne Ha3panune TeMbl Bug CPC O0BeEM yacoB
n/ OuHast 3aouHas
dhopma dhopma
1 CrpoeHue METAIUIMYECKUX MAaTEPUATIOB DJIEMEHTHI [[IOJArOTOBKA K 4 8
kpuctayuiorpadun. CTpoeHHe pearbHbIX 11abopaTOpPHBIM
KPUCTAILIOB. paboTaMm , SK3aMeH
2 [Kpucrammmsamms. DHepreTUIecKue YCIOBHSI|TIOITOTOBKA K| 4 8
[polecca KpUcTaUIM3alud. MexaHusMm mpolieccaiabopaTopHbIM
KpUCTAJIU3ALUH. ®dopma KPUCTAJUIMYECKUX|paboTaM, SK3aMeH
oOpazoBannii. Ctpoerne cnutka. llpeBpamenus B
TBEPJIOM COCTOSIHUU. AJIJIOTPOIHUS
3 |Crpoenme cmmaBoB. @assl M CTPYKTypa  BJIOATOTOBKA K| 4 8
METAUIMYECKUX CIUIaBaX. [Bepiable PacTBOPLL|TA0OPATOPHBIM
XUMHIECKHE COCTMHCHIS [paboTam, SK3aMeH
4 |®opmuposanue CTPYKTYPBI CILJIaBOB MIPUIIOATOTOBKA K| 4 8
KpUCTaJUTH3aIUH. [IpaBuio ba3.;mrabopaTopHbIM
ODKCIIEPUMEHTAITEHOE MOCTPOEHUE JuarpaMMpaboTam, SK3aMeH
coctosinuda. [IpaBuno  orpe3koB. Jlumarpammal
COCTOSIHHS CIUIABOB
5 Yupyras u iactuueckas nedopmariius. Paszpyrienne{TOArOTOBKA K > 8
MeTa/IoB. X00qHas U ropsyas gedopMariys. 11200paTOPHEIM
[paboTam, sK3aMeH
6 JKeneso u criaBel Ha €r0 OCHOBE. [10JITOTOBKA K 5 8




KommoneHTs! 1 (hasbl B crcTeMe xemneso - 71a00paTOPHBIM
YTIEPOI. paboTam dK3aMeH
7 Myryn. Cepblit u Genblil dyryHbI. BBICOKOIPOUHBIA|IOATOTOBKA K 5 8
uyryH. KoBkuii uyryH. CnienuanbHble YyTyHBI. abopaTOpHBIM
aboTaM, SK3aMeH
8  |Teopus TEPMUYECKOU 00paboTku CTaJIN.[IIOATOTOBKA K 5 8
Knaccudukanys BUIOB TEPMUUECKONH O0paOOTKH.  |[TabopaTOpHBIM
aboraM, 3K3aMeH
9  [TexHOJOTHSA TEPMHUECKON 00paOOTKH [OArOTOBKA K 5 8
abopaTopHBIM
aboTaM 3K3aMeH
10 Xumnxo - TepMudeckas oopaboTka. Teopust XUMHUKO[IOATOTOBKA K 5 8
- Tepmmueckoii  06paboTku.  LlemenTarms,TA00PATOPHBIM
. [paboTaM, 3K3aMEeH
A30THPOBAHLE u MAaHUPOBAHUE craien.
Juddysnonnas metammuzanus.
11 |KOoHCTpYKIMOHHBIC CTAIH H CITIABBHI. [OArOTOBKA K 5 8
nabopaTOpHBIM
aboraM, 3K3aMeH
12 MHCTpyMEHTaIbHBIE CTAJIA U TBEPJIbIE CIIJIABHI. MOATOTOBKa K S 8
nabopaTOpHBIM
aboraM, 3K3aMeH
13 |Craqm w cmmael ¢ ocoGBvum ¢br3uIecKUMH[IOATOTOBKA K > 8
CBOWCTBaMH. 1a00PaTOPHBIM
abotaM, 3K3aMeH
14 Turam u cnnaser Ha ero ocose. Tepmuueckas[TOArOTOBKA K 5 8
06paboTKa TUTAHOBBIX CIUIABOB. IIpOMBIIICHHBIe/TA00PATOPHAIM
paboTtam, PK3aMeH
CILIABBI TUTAHA.
15 |ANFOMUHUI ¥ CIIaBBI HA €70 OCHOBE. HOArOTOBKA K 5 8
1a00paTOPHBIM,
9K3aMeH
16 |Menp 1 CIuTaBBI Ha €€ OCHOBE. [OArOTOBKA K 5 8
mabopaTopHBIM
aboraM, 3K3aMeH
Hroro 76 128

4.7. KypcoBbie pabOTHI/TIPOEKTHI TI0 «MaTepraioBeICHUIO» HE TIPEATIONArarTCs
y4€OHBIM TJIAHOM.

5.00pa3oBaTebHbIE TEXHOJIOTUH

B nporuiecce o0ydenus A1t JOCTHKEHUSI TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
JTUCIUTUTAHBI UCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIE TEXHOJIOTHUH: -

nH()OPMAIIMOHHO-KOMMYHHKAIIMOHHAS TEXHOJIOTHS, B TOM YHCJIC BU3yaIu3aIus,
CO3JIaHUE DJIEKTPOHHBIX YUEOHBIX MAaTEPHUAJIOB;

- TEXHOJIOTMs KOJUIEKTUBHOTO B3aUMOJICMCTBUSI, B TOM YUCIIE COBMECTHOE PELICHUE
MpOOJIEMHBIX 33J1a4, CUTyaIlui, KEHCOB;

- TEXHOJIOTHSI MPOOIEMHOTO 00YUYEHHUsI, B TOM YHCJIC B paMKax pa30opa MpoOIeMHBIX
CUTYAaIlUl;

- TEXHOJIOTHUS Pa3BUBAIOIIETO OOYUEHHUS, B TOM YHCIIE TIOCTAHOBKA M PEIICHHUE 3a7a9 OT
MEHEE CJIOKHBIX K 00JI€€ CI0KHBIM, Pa3BUBAIOIIUX KOMIIETCHIIMH CTYJICHTOB;

- TEXHOJIOTHS aJalnTUBHOTO OOY4YeHHs, B TOM YHCIE IPOBEIACHHUE KOHCYJIbTAIIUN



IMpCrioaaBaTeJisAd.

0.Y4eOHo-MeTOoInYECKOE U IporpaMMHO-UH(GOPMAIIMOHHOE oOecrieueHue
JUCILUIUIMHBI

a) OCHOBHas JIUTEpaTypa:

1. Typununa B.KO. MarepuanoBenenue: MeEXaHMYECKHE CBOWCTBA METaJUIOB.
Tepmuueckas oOpaboTka MetamwioB. Crnenuanbabie ctanu u ciasbl / B.1O. Typununa; nox
pen. C.A. Hukymunaa - M.: MUCuC, 2013. - 154 c. - ISBN 978-587623-680-7 - Tekcr:
anektponueii  //  DBbC "Koncynprant  cryneHra” : [caiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785876236807.html (maTa oopamenus: 18.11.2019).
- PexuM noctyna: mo noamucke.

2. Crnecapuyk B.A. MatepuanoBefieHIE 1 TEXHOJIOTHS MaTepUasoB: yueo.mocoodue /
B.A. Cnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985503-499-6 - Tekcr:
anektponHsbIi // OBC "KoncynbpTanT cryaeHTa»: [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara oOpareHus:

18.11.2019) . - PexxuMm moctyma: mo mojmnucke.

0) TOTIOJTHUTEIIbHAS JTUTEPATYpa:
1. Comanes [O.I1. Marepuanosenenue. [Ipumenenne u Be16op matepuanos / CoslHIIEB
FO.I1., bopzenko E.U., Bonorxanuna C.A. - CII6. : XUMU3 AT, 2017. 200 c. - ISBN 978-

5-93808-295-3 - Tekct: anektponnsii / ObC "KoHcynbTranT cTyaeHTa": [caiiT].
URL:  http://www.studentlibrary.ru/book/ISBN97  85938082953.html  (mata
oOpareHus:
18.11.2019) . - Pexxum noctyna: mo moamucke.
2. Kapckuit .M. Marepuanoseaenue: yueoHoe nocooue / .M. XKapckuii,

H.I1. IBanosga, [1.B. Kyuc, H.A. CBunyHoBu4 - Munck: By mik., 2015. - 557 c. - ISBN 978-
985-06-2517-5 - Tekcrt: anmektponnsii // DbC "KoHcynsTanT ctymeHta»: [cait]. - URL:
http://www.studentlibrary.ru/book/ISBN9789850625175.html (maTa oopamenus: 18.11.2019).
- PexxuM noctyna: o noamnucke.

3. Cnecapuyk B.A. MarepuanoBeieHue 1 TEXHOJIOTHsI MaTepUajoB: yuel. mocodue
/ B.A. Crnecapuyk - Munck : PUIIO, 2015. - 391 c. - ISBN 978-985-503499-6 - Tekcr:
anekTpoHHbIi // OBC "Koncynbrant crygenra": [caitt]. - URL:
http://www.studentlibrary.ru/book/ISBN9789855034996.html (nara oOparenus:
18.11.2019) . - PexxuMm octyma: mo mojmnmucke.

4. Connues FO.I1. MartepuanoBenenue: Yueonuk aiisa By3oB / Conninen HO.IL., [Ipsaxun
E.W. - U3n. 6-e, crepeorur. - CI16. : XUMU3JIAT, 2017. - 784 c. - ISBN 978-5-93808-294-6
- Tekct: anexkrponnsiii // 9BC "KoHcynbTaHnT cTynenrta": [cair].
- URL.: http://www.studentlibrary.ru/book/ISBN9785938082946.html (mara
obpamenus: 18.11.2019). - Pexxum goctyrma: 1mo moamnucke.

B) METOAMYECKHE PEKOMEHIAINH:

1. JlaGopaTopHblii MPaKTUKYM IO AUCUUIUINHE «MaTepuanoBeeHue» (s CTyASHTOB
JTHEBHOM M 3a04HOM (hopmax oOyuyeHUsl BCeX TEXHMUYECKHX cnenuanbHocteil.) /Coct.: B. M.
Hy6acos, E. I1. Morunsnas, E.B. Haropnsrii - Jlyranck: U3n-so JIHY um. B. Jlans, 2017. - 75
C.

2. Kapramosa JI. ., Koxxemsikun I'. H. MatepuanoBeaenue 1jis1 MallIMHOCTPOUTENEH
B 3amadax. Yueb. mocobme. -2-¢ wm3a, mnepepad. u wucmpaB. Jlyranck: W3n-Bo


http://www.studentlibrary.ru/book/ISBN9785876236807.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN97
http://www.studentlibrary.ru/book/ISBN9789850625175.html
http://www.studentlibrary.ru/book/ISBN9789855034996.html
http://www.studentlibrary.ru/book/ISBN9785938082946.html

BocTOuHOYKpanHCKOro HallMOHAIBHOTO YHUBEpcUTeTa MMeHn Brnaaumupa Jlansa, 2004. 192 c.
3. Meroauueckue ykazaHUST M KOHTPOJbHBIE  pabOThl MO  JUCUUIUIMHE
«MarepuanioBeieHUE» ISl CTYACHTOB - 3a04YHMKOB HarpasieHuii: 8.100403 - opranuzanus
NEPEBO30K U YMNPAaBIIEHUS HA TpaHCHOpTe (KEeJIe3HOJOPOKHBIA TPAHCHIOPT, IPOMBIILIEHHBIH
tpancnopt) 8.100402 - TpaHCHOPTHBIE CHUCTEMBI CO CHEUMATU3ALMEN OpraHu3anus
taMoxeHHoro KoHTpoJst / Coct.: JI. Y. Kapramoga. - Jlyranck: M3a-Bo BocTounoykp. Hall. yH-
ta uM. Bnagumupa ansa, 2003.- 10 c.
4, JlybacoB B. M., MormmpHas E. II. MerannoBeaenue u tepmuyeckas oopadoTka
CI1aBoB: YueOHoe mocobue. - Jlyranck: U3a-so JIHY um. B. Jlams, 2018.
- 134 c.

I') UHTEPHET-PECYPCOB

MuHuCTEPCTBO oOpa3oBaHus 51 HAYKH Poccuiickon denepaunun -
bl1p://Mmuno6pHayku.pd/

denepanbHas Ciryk0a 1o Haa30py B cepe oOpazoBanus u Hayku - hitp:// obrnadzor.
gov.ru/

MunuctepctBo oOpa3oBanusi u Hayku Jlyranckoit Hapomnoit PecmyOmuku -
https://minobr.su

Haponusiii coBet Jlyranckoit Haponnoit Pecryomuku - https://nsinr.su ITopran
denepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BHICIIET0 00pa30BaHMUS -
http://fgosvo.ru

denepanpublii moptan «Poccuiickoe oopazoBanuey - http://www.edu.ru/
HNudopmarmonnas cucrema « EnnHoe OKHO OCTyTa K 00pa30BaTeIbHBIM pecypcam -
http://window.edu.ru/

denepanbHbIN LIEHTP nH(OPMAITMOHHO-00pa30BaTEIbHBIX pecypcoB -
http://fcior.edu.ru/

DneKTpOHHBIE OMOTUOTEUHBIE CUCTEMBI U PECYPCHI

OnekTpoHHO-OMOMMoTeyHass cucrtema «KoHCynmbTaHT crymeHta » http  ://www.
studentlibrary.ru/cgi-bin/mb4x

DnekTpoHHO-O0MOMoTeuHas cuctema «StudMed.ruy_https://www.studmed.ru
HNudopmaimoHHslil pecypc OMbImMoTekn 00pazoBaTesbHOM opranu3anuu Hayuynas
oubnmuotexa umenn A. H. Konsiesa - http://biblio.dahluniver.ru/

7. MatepuanbHO-TEXHUYECKOE oOecrieueHmne
JTCHUIUIMHBI

OcBoenne aucHMIUIMHBL  «MarepuanoBeieHre»  IMPEAIoNaraeT HCIOJIb30BaHUE
aKaIEeMUYECKUX  AyJUTOPHUH, COOTBETCTBYIOIUMX  JCHCTBYIOIIMM  CAaHUTAPHBIM  H
MIPOTUBONOKAPHBIM [IPABUIIAM U HOPMAM.

[Ipoyee: pabouee MecTO npenojaBaTesisi, OCHAIEHHOE KOMIIBIOTEPOM C JIOCTYIIOM B
WNurtepHer; wmukpockonsl Mertamiorpadpuueckue MUM-7; mneun HarpeBarenbHbIC
nabopatopusie CHOJI-6,7/9 u np.; oOpasiibl, MUKpOUUTH(BEI U 00OpYyJOBaHUE ST MX
MOATOTOBKY; TBepaoMep bpunenisa, tBepaomep Pokseia; pa3psiBHas mamusa P 0,5; konep
MasTHUKOBBIN; CTEH]I C (HOPMOBOYHOM CMECKIO; OETYHBI TA0OPATOPHBIE JUISI TPUTOTOBIICHUS
(bopMOBOUYHOI cMecH; Bechl 1a00paTOpHbIE TEXHUUECKHE C KOMIJIEKTOM Pa3HOBECOB; KOTIEP


http://obrnadzor.gov.ru/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/

7abopaTOpHBIM 7T W3TOTOBIIGHUA OO0pas3IoB; npuOOp M CymKHd oO0pasloB U3
(bopMOBOUYHOW cMecH; MpUOOp AJs OIpeneseHHs] TBEPAOCTH; MPUOOp AJs OINpeneTeHHs
ra3olnpoOHULIAEMOCTH; THAPABIMYECKUN TMpecc; IMepeueHb HarisAHbIX [0COoOuil |
TEXHUYECKUX CPEJCTB 00YUECHUS; KOMIUIEKT IIAKATOB [0 METAJIOBEICHUIO U TEPMUYECKON
00paboTKe, CTPOCHHIO W CBOMCTBAM METAUTMYECKMX M HEMETAJUIMYECKUX MaTepUalioB;
IIbOOMBI MUKPOCTPYKTYP METANIOB U METAJUIMYECKUX CIUIABOB; JIAOOPATOPHBIE CTEHIBI
o0pa3lioB W HalIAAHBIX MocoOuil Kadeapbl; CTaHAApTHBIE IIKalIbl H300pa’keHUN
Mukpoctpykryp o I'OCT 5639

[IporpamMmmHO€e 0OecrieueHue:

DyHKIHOHATBHOS becnmatHoe nporpaMMHoe CebLikn
Ha3HauYCHHE obecrieueHue
OducHelil TakeT Libre Office 6.3.1 https://www.libreoffice.org/

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

OneparmoHHas UBUNTU 19.04 https://ubuntu.com/

CHCTEMA https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep FirefoxMozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www. opera. com

[TouToBBIH KIHEHT MozillaThunderbird http://www.mozilla.org/ru/thunderbird
daitn-mMeHeKEP FarManager http://www. farmanager. com/download.php
ApxuBarop 7Zip http://www. 7-zip. org/

I'papuaeckuii GIMP (GNU Image Ma- http://www. gimp. org/

penaxTop nipulation Program) http://gimp.ru/viewpage.php?page_id=8

http://ru. wikip edia. org/wiki/GIMP

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

8. O1eHOYHbIE CPEICTBA TTO0 TUCITUTLTMHE

[Tacniopt GoHIa OLIEHOUHBIX CPEJICTB M0 YUeOHOM nuciuIuIMHe « MaTepranoBeIeHuE»
[lepeuens KoMmeTeHIUH (37IEMEHTOB KOMITETEHIUH ), (HOPMUPYEMBIX B
pe3yJibTaTe OCBOCHUS YUeOHOW AUCIIUILIIMHBI



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

Ne | Kon DopMyIHpOBKA NHaukaTtopsl Koutponupyembie Oramnbl
1/ | KOHTPOJIHPYEMOH | KOHTPOJIMPYEMOH  |TOCTHKEHHH TeMbl Y4eOHOH (dhopmupoBaH
I | KOMIETCHINH KOMITETCHLIUU KOMITETCHLIUU (0| IMCUMIUIMHBEL, ust
peannzyemont MIPaKTUKU (cemectp
UCIUIIIINHE M3y4EHUs)
1 | OHK-7 OIIK-7. OIIK-7.1. Tewma 1. 4
Criocobex [Ipumenser Kpucrammyeckoe
IPUMEHSATh COBPEMEHHBIE U CTpOCHHE
COBpPEMEHHbIE Ge3omacHbie METaJIOB.
9KOJIOTHYHBIE U METO/IBI Tema 2.
Kpucrannmuzaus.
Oe3omacHble panrnoHANBHOTO
Tema 3.
METOIBI MCIIOJIb30BaHUSA
Crtpoennue
paloHaIEHOTO CBIPHEBBIX
CILIABOB.




HCIIOJIb30BaHUA
CBIPBCBBIX
OHEPIreTHYCCKUX

pecypcoB
MAITUHOCTPOCHH U

pecypcoB B
MAalInHOCTPOCHU
.

OIIK-7.2.
IIpumensier
COBpPEMEHHBIC U
Oe3oImacHbIe
METOIbI
palMOHAIEHOTO
HCITOJIb30BaHUS
HEPreTUIECKIX
pecypcoB B
MAaIIMHOCTPOCHHU
u

Tema 4.
dopmupoBaHUe
CTPYKTYPHI CIIAaBOB
pu
KPUCTAJUIA3AIINH.
Tema 5.

Ympyras u

MJIacTU4YecKas

nedopmaruu. Tema

6.

JKeneso u criaBel Ha

ero ocHose. Tema 7.

UyryHsl.

Tewma 8.

Teopus

TEPMHUYECKOMN

00paboTKH cTajm.

Tema 9.

TexHoorus

TEPMHUUYECKOI

00paboTKH.

Tema 10.

XHUMHUKO

TepMHUIECKas

obpabortka.

Tema 11.

KoHCTpyKITMOHHEI €

CTaJli U CILIaBHL.

Tema 12.

WucTpyMeHTabH bie

CTaJIX U TBEpAbIC

CIIJIaBHI.

Tema 13.

CTanu ¥ CIUIaBHbI €

0COOBIMHU

(hU3IIEeCKIMU

CBOMCTBaMH.

Tema 14.

TuTaH ¥ cIIaBbI HA

€ro OCHOBE.

Tema 15.
AJIOMUHHUM U CILIaBbI
Ha ero OCHOBE.

Tema 16.

Menp ¥ ciaBEI Ha

€¢ OCHOBC.

OIIK-12

OIIK-12.
Criocoben
oOecIieunBaTh

OIIK-12.1.
Ob6ecrieunBaer
TEXHOJIOTHYHOCTH

Tema 1.
Kpucrannuueckoe
CTpOCHHE

MCTaJIJIOB.

TCXHOJIOTUYHOCTH

U3 IeInit

U | IPOIIECCOB UX




M3TOTOBJICHHUS,
YMETh
KOHTPOJIUPOBATH
coOITF0IcCHNE
TEXHOJIOTHYECKOU
JACIUIUIMHBI TIPU
HW3TrOTOBJICHUH
31T
MAIIMHOCTPOEHUS
H3ICTINS u
MPOLIECCOB UX
H3rOTOBJICHUS.
OIIK-12.2.
Vmeer
KOHTPOJIUPOBATh
coOITr0IcHNE
TEXHOJIOTMYECKO
JTUCITUTUTHHBI TIPU
HM3rOTOBJICHUH

U3 AeTINi
MaITHHOCTPOCHUS
Tema 2.
Kpucrannmszanus
Tema 3.

Crpoenne
CILTaBOB.

Tewma 4.
dopmupoBaHue
CTPYKTYpPHI
CIUTaBOB TIpH
KPUCTAJUTH3AIINY.
Tema 5.

Yopyras

u
TJIacTHIecKast
nedopmarum.
Tema 6.

Kenezo u cruiaBbl
Ha ero OCHOBE.
Tema 7.

UyryHsl.

Tema 8.

Teopus
TEPMHUYECKOMN
00paboTKH CTaJH.
Tema 9.
TexHonorus
TEPMHUUECKOH
00paboTKH.

Tema 10.
XUMHKO-
TepMUICCKas
obpaboTka.

Tema 11.
KoHcTpyKITnoHHEI
€ CTaJi U CILJIABBHL.
Tema 12.
HNHcTpyMeHTaANIBH
bIE CTAJIH 1
TBEpbIC CIUIABHL.
Tema 13.

CTanu U CIuiaBbl ¢
0COOBIMHU
(hM3UIeCKIMHU
CBOMCTBaMH.
Tema 14.

Turan u cruIaBel
Ha €ro OCHOBE.
Tema 15.
AnoMuHui u
CIIJIaBBI HA €ro
OCHOBE.

Tema 16.

Menp U craBbl
Ha €¢ OCHOBE.

ITokazaTenu u KpUTCpHUHU OICHUBAHUA KOMHGTGHHHﬁ, OIMMCAaHUC MIKaJI OLICHUBaHUA

13

13



Nupukaropst

Ne Kon JIOCTHKEHUN [lepeuens Koutponupyemsie | HaumenoBanue

/0 | KOHTPOJIHPYEMO KOMITETCHLIUU TUTaHUPYEMBIX TeMbl Y4eOHOH OLIGHOYHOTO
1l KOMIETEHIINN (110 peann3yemoit pe3yabpTaToB JTUCLUTUIAHBI cpeacTBa

JMCHHIUIAHE)

1 OIIK-7. OIIK-7.1. 3HATh: Tema 1, 3amanue aaa
Criocoben ITpumensier COBPEMEHHBIE U Tewma 2, MIPaKTUYECKUX
MIPUMEHSATh COBpPEMEHHBIE U 0e3omacHbIe METO/IBI Tewma 3, 3aHATUH,
COBpEMEHHBIE Oe3omacHble PaIOHAIBHOTO Tewma 4, 3aJaHus 110
9KOJIOTUYHBIE U METOIBI HCIOJIb30BaHUS Tema 5, 71a00paTOPHBIM
Oe3omacHbIe paloHaILHOTO CBIPBEBBIX Tema 6, 3aHATHUSAM,
METO/BI HCIOIb30BaHUSA MaTepUaoB B — o =z o 9K3aMeH
panroHaIbHOIO CBIPBEBBIX MATITUHOCTNOEHU T MBS

YMETh: Tema 9,
HCIIOJIb30BaHUSA pecypcoB B HCIIOJIb30BaTh Tema 10,
CBIPBEBBIX U MAaIIMHOCTPOEHH COBpEMEHHBIE U Tema 11,
JSHEPreTUUECKHUX U. 0e30MacHbIe METOIBI Tema 12,
pecypcos B palMOHAIBHOIO Tema 13,
MAaIIHHOCTPOEHU HCIIOJIb30BaHUsA Tewma 14,
u CBIPBEBBIX Tema 15, Tema 16
MaTepUaNoB B
MAaIIMHOCTPOCHHH
BJIa/IETh: HaBBIKAMH
MIPUMEHEHUS
COBpPEMEHHBIX U
0e30IacHBIX METOI0B
PaIOHAIBHOTO
WCTIOTIb30BAHUS
CBIPBEBBIX
MaTepHajIoB B
MAaIIMHOCTPOCHUH
OIIK-7.2. 3HATh: Tema 1, 3ananue s
IIpumenser COBpPEMEHHBIE U Tema 2, MPAKTHYECKUX
COBpPEMEHHBIC U 0e30macHbIe METOIbI Tema 3, 3aHATHH,
Oe3omacHble paunoHaNBHOTO Tema 4, 3aJaHus 110
METO/IBI HCTIOJIB30BaHUs Tema 5, 1a0opaToOpHBIM
panroHaNBHOTO SHEPTEeTHYECKUX Tema 6, 3aHATHSM,
UCIIOJIb30BaHUS pecypcos B Tema 7, 9K3aMeH
SHEPTeTHYECKH MAaIIMHOCTPOCHUH Tema 8,
X pEeCypcoB B YMETh: Tema 9,
MalIMHOCTPOEH KCIIOJIb30BaTh Tema 10,
un

COBpPEMCHHBIC U
0e30MacHbIC METOTBI
paIuOHATBHOTO
HCTIOJIb30BaHUS
SHEPTETHUSCKUX
pecypcoB B
MalrHOCTPOCHUU
BJIaCTh. HABbIKAMU

Tema 11, Tema 12,
Tema 13, Tema 14,
Tema 15, Tema 16
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MPUMEHEHUS
COBPEMEHHBIX H
0e30IMacHBIX
METOJIOB
parroHaIBHOTO
HCIIOIL30BAHMS
SHEPTETHUECKUX
pecypcoB B
MAaIIHHOCTPOCHHUH

OIIK-12.
CnocobeHn
obecreynBaTh
TEXHOJIOTUYHOCT
b U3JEIUN U
TIPOIIECCOB UX
H3TOTOBIICHHS,
YMETh
KOHTPOJINPOBATh
coOiroienne
TEXHOJIOTUYECKO
JUCIUILINHBI IPU
HM3rOTOBJICHUH
W3ICTTUN
MaITHHOCTPOCHHU
s

OIIK-12.1.
OO0ecmeunBaeT
TCXHOJIOTHUYHOCT b
H3IETUS M TIPOLIECCOB
X N3TrOTOBJICHUS.

3HATh: METO/IbI
MPOLECCOB
H3TOTOBICHUS U3EIIHUI
YMETh: 00eCIIeYnTh
MpaBUJIBHOE
MpUMEHEHHUE TPOIIECCOB
JUUIST H3TOTOBJICHUS
HU3JICTIUHA BIaJCTh:
HaBBIKAMH KOHTPOJIA
TEXHOJIOTHYECKOI'0
npouecca

Tema 8, Tema 9,
Tema 10

3aganue s
MMPAKTHYCCKUX
3aHATHUH,
3aJIaHus 110
J1a00paTOPHBIM
3AHATHAM,
JK3aMeH

OI1K-12.2.

YMmeer
KOHTPOJIHMPOBATh
coOmoacHue
TEXHOJIOTHYECKO I
JTUCIUTUTAHBI TIPH

N3TOTOBJICHUU

3ICITHI

MaIHI/IHOCTpOGHI/I

.

3HATh. METO/IbI
KOHTPOJISI COOIIOICHUS
TEXHOJIOTHYCCKOU
JTUCIIATUIAHEI TIPU
HM3TOTOBIICHUU U3JICIUI
MAaIIMHOCTPOCHUS
YMETh: KOHTPOIUPOBAThH
coOII0IcHUE
TEXHOJOTHYECKOTO
rpoiiecca mpu
H3TOTOBJICHUH N3CIIHNI
MaITUHOCTPOCHHUS
BJIaJICTh: HaBBIKAMU
Hepa3pyIIaroIero
KOHTPOJISI COOTBETCTBHS
TOTOBOTr'O U3JIEUs
TpeOOBaHMIM
TEXHUYECKOMN
JOKyMEHTAIIUK Ha
u3zenne

Tema 1, Tema 2,
Tema 3, Tema 4,
Tema 5, Tema 6,
Tema 7, Tema 8,
Tema 9, Tema 10,
Tema 11, Tema 12,
Tema 13, Tema 14,
Tema 15, Tema 16,

Tema 17, Tema 18

3ananue Uis
MPaKTUIECKUX
3aHATHUH,
3aJaHus 10
1m1ab0paTOPHBIM

3aHATHAM,
OK3aMCH

JlaGopartopnas padora Ne 1. OmnpenencHue CTpOSHHS METAUIOB M CILUIABOB METOJaMH MaKPOCKOIHYECKOTO

3amanus 1o J1ab0paTOPHBIM 3aAHITHSIM:
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aHanmu3a (MaKpoaHalm3):

OnwucaTh CyIIHOCTh U Ha3HAYEHHE MaKPOCKOIMUECKOI0 aHaIK3a (MakpoaHaIi3a).

Onucath METOJUKY UCCIIE0BAHNS U3JIOMOB METAJJIOB U CIUIaBOB.

HccnenoBats 00pasiipl H3I0MOB Pa3IUUHBIX CIUIaBOB. BEIOpaTh OMH U3 HUX, CXeMAaTHYHO 3apUCOBATh €TO U
JaTh 3aKII0YeHNE 0 GopMe U pa3Mepax 3epHa, BUAE pa3pylIeHUs U IOPOKax MeTaa.

OnwucaTh METOANKY MPUTOTOBIICHUSI MAKPOLLTU(OB.

3apucoBaTh MaKpOCTPYKTYpY Ne(POPMUPOBAHHOTO H JIUTOTO METAJlIa MOCje IIyOOKOTO TpaBleHUs. YKa3aTh
COCTaB PEAaKTHBA U 0XAPAKTEPU30BATh MAKPOCTPYKTYPY.

3apucoBaTh MakpOCTPYKTypy OOpa3LOB IOCIE MOBEPXHOCTHOTO TPABJICHUS. YKa3aTh COCTaB PEaKTHBA U
0XapaKTepHU30BaTh MAaKPOCTPYKTYPY.

BEIIBUTh XMMHYECKYI0 HEOIHOPOIHOCTh (JIMKBAIMIO) cepbl mo Mmerony baymana. IlodydeHHBIN cepHBI
OTIIEYATOK MPUKIEUTh B TETPAIb U JaTh 3aKIOYEHUE O XapaKTepe paclpeacsieHus cepbl B cTayd. [IpuBectu cocras
pEeaKkTHBa U XUMUYECKUE PEAKLUH, IPOUCXOISAIINE B IIPOLIECCE UCCIAEAOBAHMUS.

JlabGopaTtopnas pabora Ne 2. Onpenenenne CTPyKTypbl MaTePHAIIOB METOAMH MUKPOCKOTIMIECKOTO aHAIIN3a
(MuKpoaHamus).

Ornrcats Ha3HAYEHUE MUKPOCKOTIMIECKOTO aHan3a (MUKpOaHAIIA3a).

Onucars METOIUKY MMPUTOTOBJICHUS U TPABJICHUS MUKPOILTH(OB.

3apucoBaTh CXeMy OTPaKEHHS JIyueld OT NMOJIMPOBAHHOW M MPOTPaABIEHHON MTOBEPXHOCTH METaJla.

N3y4nTh ycTpOHCTBO M MPUHIHI PabOTH METATOTPaPHIECKOTO MUKPOCKOIIA.

3apucoBaTh ONTHYECKYIO cXeMy MUKpockona MUM-7.

HUccnenoBate Ha MeTamorpaguyecKkoM MUKPOCKOIIE MUKPOIILTH( 10 TpaBieHHs. 3apUCOBATh €T0 B KBaIpaTe
30*30 MM U JaTh 3aKII0UYEHHUE O KAYeCTBE MPUTOTOBJICHUS MUKPOLLIH]A.

HccenenoBath Ha MUKPOCKOIIE MUKPOILTH(D TIOCTIe TpaBiIeHH. 3aprucoBaTh ero CTPYKTypy B kBaapate 30*30
MM U JIaTh 3aKJII0YEHNE O KadecTBe TpaBieHuss Mukpouumda. Onucars Gopmy 1 pazmep 3epeH, AePeKThl BHyTPEHHETO
CTpOEHUS MeTajuia (€CIIi OHU MPUCYTCTBYIOT B METAIJIE).

OnpenennuTs ycTaHOBIEHHOE HA MUKPOCKOIIE yBeTnueHne (TI0JIb3YSICh CIIPABOYHOM TaOUIIeH) U 3aITUCATh €ro
104 CXeMaMu MI/IKpOIH.HI/I(bOB.

JlaGopaTopnas padota Ne 3. Kpucrammzarus 1 ee BIUSHAC HA CTPYKTYPY U CBOMCTBa MeTallIa.

N3yunTh ycTpOHCTBO OMOIOTHYECKOTO MUKPOCKOIIA 1 paboTy Ha HEM.

HauepTuth 1 onucaTh ONTHYECKYIO CXEMY OMOJIOTMYECKOr0 MUKPOCKOIIA.

ITpocMoTpeTh Ha OMOJIOrMYECKOM MHKPOCKOIIE [IPOLIECC KPUCTATUIN3ALMY KaIId pacTBoOpa
COJIH.

Omnucats Mpouecc KpUCTaAIM3aluK COJIH.

3apucoBaTh CTPOEHHE 3aTBEP/IEBAIOLIEN KallJIM pacTBOPa COJIM C COOTBETCTBYIOIUMU MOSCHEHUSIMH.

N3yuuth moa. MUKPOCKOIIOM CTpOoeHHe YucToi Meau u natynu (60% Cu, pemerka I'IIK; 40% Zn, pemerka
I'TTY) u cxemaTn4yecku U300pa3uTh CTPYKTYPBHI.

JlabopatopHas pabota Ne 4. Briusiaue mactndyeckoit nedopMaiinuy Ha CTPYKTYPY M CBOHCTBA METAITMUECKUX
CIJIaBOB

W3mepuTh BEICOTY 00pa3ioB 10 JeQOopMaLyH.

BeimonHuTh 0caaky o0pa3inos.

W3mepuTh BEICOTY 00pa3LoB nociie 1ehopMalum.

Omnpeenuth cTeneHs aedopmaiiuu 00pasuos €, %.

3aMepuTh TBEPAOCTH 00pa3uoB. [lonyyeHHbIC JaHHBIE 3aHECTH B Ta0JI.

o mosryueHHBIM TaHHBIM IOCTPOUTH TpaduK U3MEHEHHsI TBEPAOCTH MaTepHaia oT cteneHu aedopmanru HB
= Jle). Cnenate BBIBOJ O BIMSTHUM CTETICHH Ae(opMaluy Ha TBEPAOCTb METAIJIOB.

W3yuuTts u 3apucoBaTh CTPYKTYpy 00pa3LoB Mmocie pa3inuHbIX CTENeHel qeopMarim.

JlaGoparopHast pabota Ne 5. MUKpOCTpYKTYypa yriIepOANUCTHIX CTajell B paBHOBECHOM COCTOSIHUH.

N3yunTh MUKPOCTPYKTYpY YTIAEPOIUCTHIX CTalel B paBHOBECHOM COCTOSIHHU.

CxeMaTH4YeCKH 3apHCOBaTh HAOMIOAAEMYI0 B MUKPOCKOII MUKPOCTPYKTYpY B kKBaaparax 30730 M.

OnpenenuTs 0 MUKPOCTPYKTYpE ¢ MOMOIIBIO IIPaBUiIa OTPE3KOB COACpIKaHKUE YIiIeposa B KaKaoM o0Opasie
CTaJIH.
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Ilon xaxIpIM pPHCYHKOM yKa3aTb MHUKPOCTPYKTYpPY, COIEpXaHue yriepoaa, (a3oBblii COCTaB,
IpearoiaraeMylo MapKy CTajli, ee Kiacc.

W3 cnpaBoYHO# TaOIUIIBI BEITUCATH MEXaHUYECKHE CBOWCTBA ISl MCCIIEyEMbIX MapoK CTalleil U MOCTPOUTh
rpaguuecKylo 3aBUCUMOCTh «MexaHn4YecKre CBOICTBa - COJepKaHUE yIIIepoaay.

JlaGoparopHast pabora Ne 6. CTpoeHHe 1 CBOWCTBa YYT'YHOB.

W3yunTh noa MUKpOCKOTIOM MUKPOCTPYKTYpY O€JIoro uyryHa u 3aprucoBaTh ee B kBajapare 3030 mm. Yka3aTh
CTPYKTYPY ¥ CTPYKTYPHBIH KJIaCC 3apHCOBAHHOTO YyTyHA.

N3yuuTh 1moj MUKPOCKOIIOM MHUKPOCTPYKTYPBI CEPBIX, BBICOKONPOYHBIX M KOBKHX YYTYHOB JO W IIOCIIE
TpaBineHus. Ha mukponumdax mo TpaBieHHs ompenenuTh ¢GopMmy TrpadUTHBIX BKIIOYEHHH W BUA dyryHa. Ha
MUKponumi(dax TOcCiIe TPaBICHUS HCCIENOBaTh CTPOSHHE METAIIMYECKOH OCHOBBI M OMPEAETUTh MAapKy YyTyHA.
Pe3ynmbTaTh Hccen0BaHMI IPEACTABUTH B BUAC PUCYHKOB (KBampathl 30xX30 MMm).

Kpatko onmcath crnocoObl HOTy4YEHHsI CEpPOro, BBICOKOMPOYHOTO M KOBKOTO UyTyHOB.

JlaGoparopHast pabota Ne 7. MUKpOCTpYKTypa JErHPOBaHHBIX CTajel B pABHOBECHOM

COCTOSIHHH.

N3yuuTh CTpoeHHUE cTaiel oX MUKPOCKOIIOM.

CxeMaTHYeCKHU 3apucoBaTh HAOIIOJaeMbIe CTPYKTYPHI B kBagparax 30x30 mm.

C noMo1pto JuarpaMm ONnpeAenuTh KJIacC U3y4aeMbIX CTalleH.

[Tox KaXxapIM PUCYHKOM HaNMCcaTh MapKy CTaJIH, €€ XUMHUECKUI COCTaB, CTPYKTYPY M CTPYKTYPHBIH Ki1acc

JlabGopaTtopnas pabora Ne 8. Hopmanmzarus yriiepoaucToi cTaim.
3anmucaTh MapKy cTaiu B rpady 2 IpOTOKOIIA.
W3MepuTh 00pa3iibl pH MOMOIIIH [ITAHTSHIUPKYJIS U Pe3yIbTAaThl 3aMepa 3aMuchiBaTh B rpady 3.
Omnpenenuth TBepaocTh HB 00pa3iioB B UCXOJHOM COCTOSIHUM M TOJNYYCHHBIC PE3YJIbTAThl TBEPIOCTH
3anmcarh B rpady 4.
BremonHuTE HOpManu3anuoo 00pa3IoB U ONMPENEIHTh TBEPIOCTh YIIIEPOJUCTON CTAIH MOCIIE HOPMAaTH3aIlHH.
OnpenenuTs TeMIepaTypy HOPMAITU3AIUK CTAIH, TIOJB3YSICh HUKHEH YaCThIO JJUarpaMMEl KeJle30-IIEMEHTHT.
Jis cpeqHeyrIepoArCThIX JOIBTEKTOUIHBIX cTayned (cramm Mapok 40-65) Temmeparypa HOpMaU3alluu
BeIOupaercs Ha 30-50°C Boriie muaun GS, 1. e. Ac3+(30-50°C), a1 BEICOKOYIIIEPOUCTHIX 3a9BTEKTOUIHBIX CTalICH
(V9-VY12) Temneparypa Ha 30-50 °C Berme quaun SE, T. €. Act+ (30-50°C).
TemnepaTypy HOpMaJIM3alluy 3aMKcaTh B rpady S.
OnpenenuTh OOIIYIO MPOJIODKUTSIIBHOCTh HarpeBa M BBIACPKKH 00pasioB u3 pacuera 1,5 muH Ha 1 MM
JTaMeTpa WU TOJIIMHEI o0pasiia. Pe3ynbrarsl 3anmcats B rpady 6.
OO0pa3Iiel TOMECTUTH B T€4b, HATPETYIO JI0 TEMIIEpaTypbl HOPMANM3AlWW JJS CTalW JAHHOHW MapKH, Kak
MOKa3aHO Ha PUC. 2, ¥ BBIIEPKATh B IIEYH TPeOyeMoe BpeMsl.
W3Bieub 00pa3iibl MOCIEIOBATEILHO OJIUH 33 IPYTHM M3 MEYH U OXJIaUTh UX Ha CIIOKOWHOM BO3/IyXe.
3auncTuTh 00a TopIa 00pa3oB Ha NUTH(HOBATBHOM MIKYPKE.
OnpeenuTh TBEP0CTh HOPMAITM30BaHHBIX 00pa3loB. Pe3yabTaThl H3MEpEeHHI TBEPAOCTH 3aHECTH B Tpady

N300pa3uts rpaduuecky pexxuM HOpMaJIM3alK B KOOpJAMHATAX TEMIIepaTypa - BpeMs Harpesa.
N3yuuTh CTPYKTYpBI HCCIIEAYEMBIX CTallei 10 U MMociie TEPMUIEcKoi 00paboTku. 3aprucoBaTh CTPYKTYPHI B
kBajparax 30x30mm.

JlabopartopHas pabota Ne 9. MUKpOCTPYKTYypa IIBETHBIX CIIJIABOB.

Onpenenuts XMMUYECKUH COCTaB LBETHHIX cIu1aBoB JaryHu JI60, 6ponser bpC30, mopamromunus A1 u
cutymuHa AJI2.

N306pa3uth nuarpammsl cocrostaus cuctem Cu-2m, Cu-Pb, A1-Cu, Al-B1.

Ha mmarpammax cOCTOSHHSI CHCTEM yKa3aTh COOTBETCTBYIOIIHME KOHILEHTPAIlMH CIUIABOB, OMPEACTUTHh UX
CTPYKTYPHBIN COCTaB B paBHOBECHOM cocTosHUH Tpu 20°C 1 yKa3aTh TeMIEpaTypbl KpUTHUECKHUX TOUEK.

N3yuuTh MUKpPOCTPYKTYPY IIBETHBIX CIIIaBoB j1aTtyHu JI60, 6ponssl bpC30, nropamomunmst J[1 (3akaneHHOTO
1 UCKYCCTBEHHO COCTApPEHHOT0) U cruryMuHa AJI2.

CxeMaTH4ecKH 3aprcoBaTh HaOIIOMaeMble CTPYKTYpHI CIUTaBoB B KBamparax (30x30 mwm). [lox kakmbim
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PHCYHKOM yKa3aTh MapKy CIUIaBa, XHMUYECKHI COCTAB M TUI JUArpaMMbl COCTOSIHHS, K KOTOPOMY OH OTHOCHTCSI.
VYka3aTh, KaKu€ U3 U3yYCHHBIX CIUIABOB YIPOUHSIIOTCA TepM0O0OpaboTKoi. OTBET 000CHOBATE.

Kpurepun u mikana, oueHMBaHUA 110 OLIEHOYHOMY CPEJCTBY -
3ClaaHl/l}Z no ﬂa60pam0prlM SAHAMUAM
[xana OLICHUBaHHS Kpurepuii oueHuBanus

(nHTEpBAT OAIIIOB)

3agaHye BBITIONHEHO HAa BBICOKOM YPOBHE (CTYOEHT B IOJHOM OOBEME OCBETHII
paccMaTpuBaeMyIo IpoOIeMaTHKYy, IPUBEN apTyMEHTHI B TI0JIb3Y CBOHX CY>KACHUH,
Bi1aJeeT NPO(UIBHBIM OHATHHHBIM (KaTErOpHaIbHBIM) alnapaToM | T.I1.)

4 3ajaHue BBINOJIHEHO HA CpEeJHEM YpOBHE (CTYAEHT B 1LEJIOM OCBETHI
[paccMaTpuBaeMyo IpoOIeMaTrKy, IPUBEN ApIyMEHTHI B O3y CBOMX CYXIECHUH,
TOTTyCTUB HEKOTOPbIE HETOYHOCTH U T.I1.)

3 3ajaHre BBIOJIHEHO HAa HU3KOM YPOBHE (CTYyNEHT IOMYCTHJ CYIIECTBEHHBIE
HETOYHOCTH, U3JIOKWII MaTeprall ¢ OIMOKaMH, HE BIIAICET B IOCTATOYHON CTENIEHN
NPOQHUIBHBIM KaTerOpUAIbHBIM allapaToM U T.I1.)

2 3anaHre BBIMOJIHEHO HA HEYJIOBICTBOPUTEIHLHOM YpPOBHE WM HE TPEACTaBICH
(CTyIeHT He TOTOB, HE BHITIONHUI 3aaHHE U T.11.)

3agaHue 1J NPaKTUYECKUX 3aHITUI

3ansarue 1. Kpucraniuiyeckoe ctpoeHne MeTamuioB. 3anada 1. 3amaqa 2.
3aaHue: OCBOUTH MPOILECC 3aTBEP/IEBAHUS KPUCTAIUIMYECKUX BEIECTB U YCTAHOBUTH B3aMMOCBS3b MEXITY
CTPYKTYpOM CIIMTKA U YCIOBUSMH MPOIlecca KPUCTATU3ALINH.
KoHTposbHBEIE BOIIPOCHI
1. Yro takoe ¢a3zoBoe npespamienue? [IpuBennte nmpumepsl.
2. OObacHuTE, noueMy (a30BoOe MPEBPALICHNE KPUCTATIIMYECKUX TEJ COMPOBOXKAAETCS TEINIOBBIM
addexrom? [IpuBennTe nmpuMepsl.
3. Hapucyiite kpuBYIO OXJIaXKACHHUS U HArpeBa sl KpUCTAIIIMYECKOT0 U aMOP(HOTro BeIecTsa.
4. Hapucyiite 1 00bACHUTE CXeMy H3MEHEHHS CBOOOAHOM SHEPTUH YUCTOTO METaljla B TBEPAOM M KUIAKOM
COCTOSTHHSIX M 3aBUCHMOCTHU OT TEMIIEPaTypHl.
5. Yem oOBsICHSETCA pa3IuUe MEXIY TEMIIEpaTypol IUIaBJICHUS U TEMIIEPATYPOi KpUCTAITU3AIMN?
6. Ha3oBuTe OCHOBHBIE MapaMeTpPhI Ipoliecca KPHCTAIUIN3aLNY.
7. OOBsICHHUTE CBSI3b MEXK/Y YHCIIOM LIEHTPOB KPUCTAJUIN3AINH, IMHEHHONW CKOPOCTBIO UX POCTa
BEJIMYUHOU 3€pHa.
8. HapucyiiTe n 00bsicHUTE CXeMY BIUSHHS TIEPEOXIIKACHUS HA YUCIIO IEHTPOB KPUCTAJUTU3AIUH U
CKOPOCTb POCTa KPUCTAILIOB.
9. Ilepeunciure GakToOpbl, CIIOCOOCTBYIONINE IEPEOXITAKICHUIO METAILIOB.
10. [laiiTe moHATHE O KPUTHUYECKOM pajuyce 3apobliia TBEpAoH (a3l
11. [laiiTe moHATHE O TOMOTEHHOM MEXaHU3ME 3apPOXKICHUS TBEPIOH (a3bl.
12. JlaiiTe moHATHE O FETEPOr€HHOM MEXaHU3ME 3apOXKICHUS TBEpAOil (asbl.
13. Hapucyiite 1 00BsICHUTE 30HAIBHOE CTPOCHNE METAIUTMYECKOTO CIIUTKA.
14. Ilepeuncnure JOCTOMHCTBA U HEJOCTATKU CIUTKA C PA3BUTOM 30HOH CTONOUYATHIX KPUCTAIUIOB.
HazoBuTte (paxTopsl, crtocOOCTBYIOIIHE PA3BUTHIO 30HBI CTOJIOYATHIX KPHCTAIIIOB.
15. Ilepeuncnure JOCTOMHCTBA M HEJOCTATKH CIUTKA C Pa3BUTON 30HON PaBHOOCHBIX KPHCTAJJIOB.

3anstre 2. [Inactuueckas neopmanusi, peKpUCTaLUTH3AINs 1 MEXaHHUECKHe CBOWCTB. 3a1aua 3. 3amaya 4.

3agaHue: U3y4IHTh BIUSHUE XOJIOJHOHM MIacCTHYECKON AeopManuy Ha CTPYKTYPY M CBOMCTBA METAJLIOB.
KonTponbHbIE BOMTPOCH

1. Yro Takoe ynpyras neopmManyst METasIOB U CILIIaBOB?

2. ®dusnyeckne METOIbI ONIpeaeNIeHUs YIIPyroi aedopmanmu.

3. CTpyKTYpHO-4yBCTBHUTEJbHBIC U HEUyBCTBUTEIbHbBIC XapaKTEPUCTUKU YIPYTol nedopManuy.
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4. Yto Takoe miactuyeckas nehopMaiis METalIOB U CIUTaBOB?
5. Jlnarpamma HarpspkeHue - AeopManus Uil TUTACTUYHBIX U XPYITKAX METaJJIOB.
6. XapakTepuCTHUKHU TUTACTUYECKOH JTehopMaIiy JUIsl IIIACTUYHBIX U XPYIIKHX MaTEPHAJIOB.

7. Kak mpoucxoauT miacTuueckas aeopmanus B MOHO - U MOJTHKPUCTAILIAX ?

8. TekcTypa nedpopMHUpPOBaHHBIX MATEPUAIIOB.

9. Yto Takoe AUCIIOKANUS U IUIOTHOCTD AUCIOKALIAMI?

KaxoBa TIoTHOCTh TUCIOKAITNI B OTOXOKEHHBIX U HAKJICMAaHHBIX 00pasmax?

10. dusnueckas CyUHOCTh HAaKIICMa.

11. Kak BrnusieT Hakilen Ha (U3HYECKUE, XUMIUECKHE i MEXaHMYECKUE XapaKTePUCTHKH HAKICTaHHOTO
Marepuaia?

12. OTapIX ¥ HOTUTOHU3ALIHS.

13. M3mMeHeHue CTPYKTYPbI, PU3UIESCKUAX, XUMHUECKUX U MEXaHUYECKUX CBOWCTB METAJJIOB H CILUIABOB.

14. TlepBu4Has peKpUCTAILIH3AIHS METAIJIOB U CILIABOB.

15. 3meHeHne GU3NIECKUX, XUMUIECKAX U MEXaHUIECKIX CBOWCTB METAJUIOB U CILIABOB.

16. BropuuHasi peKpUCTa/UIN3alMs METAJUIOB U CILJIABOB.

17. Kak BiausieT BTOpUYHAS PEKPUCTAILIM3AIMSI HA U3MECHEHHE MEXaHUYSCKUX CBOMCTB HAKJICTIAHHBIX
MaTepHaloB.

18. KputHnueckas cTeneHs AedopMaliuu.

19. XosoaHast 1 ropsiuast 00pabOTKa METAJIOB U CI1aBoB. O0IACTH MPUMEHEHUS.

3anstue 3. opMUPOBAHKE CTPYKTYPHI MPU KpucTamu3anun. Pa3bl B METAIDIMIECKUX ciiaBax. [IpaBuio
(a3 mimm 3akon ['mb66ca. [IpaBmito oTpe3koB. 3amada 5. 3amaya 6.

3ananue: MPUOOPECTH HABBIKK B M3yUYEHUH CIUTABOB C TIOMOIIBIO AHATPAMM COCTOSTHHS.

KoHTpoabHbIE BOITPOCH

1. Yro Ha3BIBAETCS METALTUYECKUM CILIABOM?
. Uto Takoe koMnoHeHT? - aza’?
. Kakoe cocrosiHue criaBa Ha3pIBaeTCSl PABHOBECHBIM?
. Uto Ha3pIBaeTCA TBEPABIM PACTBOPOM? - XUMUUECKUM COECIMHEHUEM? - T€TEPOTEHHOMN CTPYKTYpOit?
. Kakumu ObIBarOT TBEpJIbIC PACTBOPHI?
. UTo 03Ha4aeT TBEPI0€ PACTBOPHOE YIPOUYHEHHUE U B YEM €0 IIPUIHHBI?
. JlnarpaMmbl COCTOSIHHSI By XKOMIIOHEHTHBIX CIIIABOB.
. UTo Takoe auarpamMma COCTOSTHUS?
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. Kakue To4uky Ha3bIBalOT KPUTHUECKIMHU?
10. Yto Takoe TepMUUECKHUl aHAJIN3, KAKOBA €T0 CBS3b C JUAarPaMMOIl COCTOSIHUS CIIIIaBOB?

11. KakoBa mmpakTuieckasi METOJMKA [TIOCTPOCHUS 1UarpaMM COCTOSIHUS CIIJIaBOB?

12. Copmynupyiite npaBuiio das.

13. Yto no3BossieT onpenesaTh MPaBUiIo OTPE3KOB?

14. Meronuka npUMEHEHHS METO/Ia OTPE3KOB.

15. Kakue BuIbI HOHBApUAHTHBIX (Da30BBIX PEaKLUil BaM H3BECTHBI?

16. Kakoe npeBpainieHre Ha3bIBAETCSl IBTEKTHUECKUM (IBTEKTOUIAHBIM, TIEPUTEKTHUECKUM,
nepurekToniHeIM)? IIpuBecT cxemy 3TOH peakiuu.

17. Kakue TUHUY HA3BIBAIOTCS TUHUSMU JTUKBUTYC U COHUTYC?

18. B yeM omiimume CTPYKTYpHO# quarpaMmbl OoT ha3oBoi?

3anstre 4. XKenes3o u ero cruraBbl. CIuIaBbl CHCTEMBI JKENE30 - Yriiepo. Jlnarpamma coCTOSHUSI kKele30 -
LEMEHTHT. 3anada 7. 3anayqa 8.
3aganue: U3y4uTh (a30BbIe M CTPYKTYPHBIC IPEBpaIleHNs, Ha0I0jaeMble IPU pa3IMYHbIX TEMIEpaTypax B
KEJIe30yTIIEPOANUCTHIX CIIaBax.
KontposbHbIe BOIPOCH!
1. HazoBure ocHoBHbIe (a3bl B cucreme be -beaC.
2. HazoBute rereporeHHble CTpYKTyphI B cucteme be -beaC.
3. Kak BBITTISLIAT 10X MEKPOCKOTIOM TeTepOreHHbIE CTPYKTYpHI B cucteMe be -beaC?
4. Yro HazbIBaeTca (heppuTOM (ayCTEHUTOM, LIEMEHTUTOM, MIEPIUTOM, JIeACOypUTOM)?
5. KakoBbl X OCHOBHBIE MEXaHUYECKHE CBOMCTBA?
6. HazoBure HoHBapuaHTHBIE peBpamieHus B cucteme be -beaC.
7. IlokaxuTe UX Ha AMarpamMMe 1 3aluiinTe ux (a3oBble peakluy.

19



8. JlaliTe onpeneneHe 4yryHOB.

9. UeM oHH OTIUYAIOTCS TIO MEXAHUYECKIM U TEXHOJIIOTHYECKHM CBOMCTBaM?

10. VYxkaxuTe paBHOBECHOE CTPYKTYPHOE COCTOSIHUE ITPH HOPMAaJIbHOM TeMIIepaType JOIBTEKTOHTHON
(329BTEKTOMAHOM, IBTEKTOUIHOM) CTANH.

11. VxkaxuTe paBHOBECHOE CTPYKTYpPHOE COCTOSIHUE MPH HOPMAJIbHOH TeMIepaType JOIBTEKTUIECKOTO
(3BTEKTHYIECKOTO, 3aIBTEKTUYCCKOT0) UyTYHA.

12. Kak 3aBUCST MEXaHHYECKHE CBOMCTBA YIIIEPOIUCTON CTAlIK OT COJIEp KaHUs yIiiepoa B
Hen?
13. B uém 3akirovaercs OTIIMYHe [IEMEHTHTA IEPBUYHOT0, BTOPUYHOTO U TPETUIHOTO?
14. Kakue cyIiecTBYIOT BUABI KiTacCH(DHUKAITHIT cTamn?
15. Kak knaccupuImupyoTcs CTaau 0 Ha3HAYCHUTO?

3ansrtue 5. Jluarpamma cOCTOSHUS JKeJIe30 - YIIIEPO/ - JISTHPYOIIUI 3JIEMEHT.

3anaHue: U3y4UTh BIUSHUE JETUPOBAHUS Ha CTPYKTYPY CTAIH B PABHOBECHOM COCTOSIHHU.
KoHTponbHEIE BOPOCH!

1. Yro takoe nerupyroiue 3nemMeHThl? Kakue daspl onn 00pas3yror B cransax?

. Kak BnusiroT nerupyromniye 3eMeHTh Ha TOTUMOPU3M sKene3a?

. [IpuBenuTe CTPYKTYpy M CBOMCTBA JIETUPOBAHHOTO ()EPPHUTA H AyCTCHUTA.

. HazoBute xapbunHas ¢a3y B JeTHpOBaHHBIX CTAJSX.

. Kakue unrepMeTaumanbie COeIMHEHNS B JIESTHPOBAHHBIX CTAIISX?

. [IpuBenuTe CTPYKTYpHBIE KJIACCHI IETUPOBAHHBIX CTANIEH B YCIOBUSAX PABHOBECHS

. Ha xaxue rpymnmsr gensitcest KapOuabl, 00pa3yrommunecs B IETHPOBAHHBIX CTAIAX?.

. OnmummmTe, KakKue SIEMEHTHI CITOCOOCTBYIOT 00pa30BaHUIO (DEPPUTHBIX CTaeH?

. OnumrTe Kakue 3J1eMEHTHI CIIOCOOCTBYIOT 00pa30BaHUIO AYCTEHUTHBIX CTaJICH?

10. Kakoe BiMsiHUE OKa3bIBAIOT JIETUPYIOUIUE DJIEMEHTHI HA 3BTEKTOUIHYIO KOHIICHTPAIMIO U MPEEIbHYIO
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PacTBOPUMOCTD yTIIEpO/a B ayCTeHUTE?
11. OnumnTe Mo BAUSHUEM KaKHX 3JEMEHTOB 00pa3yloTcs cTalu JieAeOypUTHOTO Kilacca?
12. IpuBeanTe Knaccu(UKAIMIO JETHPOBAHHBIX CTAJCH MO HA3HAYCHUIO
13. Kakue cranu Ha3pIBaroTCs JiernpoBaHHbMu? Llenb aernpoBanust.
14. OnumuTe, 9YTO TaKOE MOCTOSIHHBIE TPUMECH U JIETUPYIOIUE 3JIEMEHTHI B CTAJIAX .
15. B xakom BHJe HAXOATCS JIETHUPYIOIIUE 3JIEMEHTHI B CTAJISAX ?

3ansatue 6. Teopus m mpakThka TepMmuyeckoid 00paboTku. CocTaBieHHWE MAapIIPYTHOW TEXHOJIOTHH
W3TOTOBJIEHUSI  JeTanu. Hasmauenwe TemmepaTypel HarpeBa W cmocoba oxnaxnaeHus. Omnpenenenne
MPOJIOJKUTENBHOCTY Harpea. [IpeBpanienue npu Harpese. 3agava 11. IIpeBpamienue npu oxnaxaeHuu. 3agava 12.
[IpeBpaiuenue npu otmycke. 3agaya 13.

KontposbHbIe BOIPOCH!

I. KakoBa 1enb TepMuueckoil 00padoTKH cTanu?

2 B uém 3axumovaercs TO cTaiy 1 KaKUMH TPeMsi OCHOBHBIMH [TapaMeTpaMy XapaKTepusyeTcst €€ pexxum?

3 HazoBute ueTsipe OCHOBHBIX MpeBpatleHus, nporekaromue npu TO.

4. Kakue 13 HUX UMEIOT TU(PPY3HMOHHBIN, a TAKKE CIBUTOBBIN XapakTep?

5. Kak ob6o3navarorcst kputuueckue Touku (iuaun) pu TO cramu?

6. M3 kakuxX JBYX 2JIEMEHTAPHBIX MPOIECCOB CKIIaIbIBalOTCs mpeBpamenus Aoll?

7 Yto moHMMAEeTCs O HaCIEICTBEHHBIM 3€PHOM ayCTEHNTA; KAKUM OHO OBIBA€T M OT Yero 3aBUCHUT?

8. OOBsACHUTE CMBICI MOHATHI HAYaJIbLHOE U JICHCTBUTEIBLHOE 3€PHO ayCTECHHUTA.

9. Hazowure npoaykTsl Au(Hy3HOHHOTO NMPEBPAICHUS AYCTCHUTA.

10. Kaxue npumepHble 3Ha4e€HUs TBEPAOCTH UMEIOT NIEPIIUT, COPOUT U TPOCTHUT CTaH 45 1 yeM 00ycCiIoBIIeHa
3Ta pa3HuLa?

Il. Kaxoii mapametp TO ciegyet U3MEHATH, 4TOOBI IOMYYaTh B CTAJIH Pa3HbIC BUIbI (PEPPUTO-IIEMEHTUTHBIX
cmeceit (I1,C,T)?

12. Yto Takoe KpUTHYECKasi CKOPOCTh 3aKaIKH?

13. Kpatko oxapakTepu3yiTe aTOMHBIH MEXaHU3M MapTEeHCUTHOTO MPEBPALCHUSI.

14. Yro npencrapnsier coOO0H MapTeHCHT?

15. OxapaxTepusyiiTe KpUCTAJUINYECKYIO PEIIETKY MapTEHCUTA.

16. Ha3oBuTE OCHOBHBIC MEXaHUYECKHE CBOWCTBA MAPTEHCHUTA.
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17. Hoquy BCCrAa IpH 3aKajJIKC CTATU HAa MAPTCHCUT CHUJIBHO MOBBIINACTCA TBEPAOCTL U HpO‘IHOCTB?

3ansarue 7. Tepmuueckas o0paboTka neTaneit MammH. 3agada 15
3agaHue: Ha3HAYUTH TEMIIEPAaTyphl HArpeBa M CIOCO0 OXJIaKACHUS, H300pa3UTh CXEMBI PEKIMOB
KoHnTponbHbEIE BOIpOCH!
1. Yro Ha3bIBaeTCs 3aKaJKOH cTamun?
2. Kakast ckopocTh Ha3bIBa€TCSl KPUTHYECKOH CKOPOCTHIO 3aKAIIKK?
3. Kakyto cTpyKTypy UMeeT I0IBTEKTOWIHAS CTANb TOCIIE 3aKaIKy Ipu Voxir>V kp?
4. Kak ompenenuts TeMIepaTypy 3aKajJKd JO3BTEKTOMAHOMN, SBTEKTOUTHON U 3a3BTEKTOMIHON cTajiei?
5. Kak Brnusier Ha TBEpAOCTh 3aKaJCHHON CTaNH, YBEJIIMUEHHE KOJIMYECTBA yIIIepoaa B
cranm?
. Kakoe cTpoeHune nmeer MapTeHCHUT MO MUKPOCKOTIOM?
Cranp Y12, remneparypa Harpesa Aci+ (30...50)°C. Kakas chopmupyeTcs CTpyKTypa npH 3aKkajike?
. Uro takoe mapTeHCUT?
. Kakue cranu TpeOytoT moiaHo, HEMOIHON 3aKalKy ?
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10. Cranb 50, remnepartypa HarpeBa Aci- Acs, Yoxu >VYkp Kakas popmupyercst ctpykrypa?

11. Kakyro CTpyKTypy UMeeT cTaib Y 12 mocite HemoJIHO# 3akainku nmpu Voxi> Vikp. Kakas

¢dopmupyeTcs cTpyKTypa?
12. B xakoii cpeie OXJIaXKIAI0TCs YIIIEPOAUCTHIC U JISTUPOBAHHBIE CTAaIH HA MAPTEHCUT?
13. Yto Ha3pIBaeTCsl COPOMTOM, TPOOCTUTOM?
14. Yro Ha3pIBaeTcs (peppuTOoM, ayCTEHUTOM, [IEMEHTUTOM, MAPTEHCUTOM?
15. KakoB MexaHU3M dBTEKTOUHOTO, MAPTEHCUTHOTO MPEBPAIICHHIA?
16. UeM OTIMIAIOTCS CTPYKTYPHI IIEpIUTa, COPOUTA U TPOOCTHTA?
17. HazoBuTE 0COOCHHOCTH MapTECHCUTHOT'O MTPEBPAIICHUS?
18. KakoBa mpupoja BEICOKOH TBEPIOCTH MapTeHCHUTA?
19. 3aBucuT 1M TBEPAOCTh MAPTEHCUTA OT CKOPOCTH OXJIAXKICHHUS?
20. ITouemy B 3aKaJIeHHOH CTaal MIPUCYTCTBYET ayCTEHUT OCTATOYHBIN?
21. Jlnst yero mpoBoAUTCst 00pabOTKa XOJI0A0M 3aKaJCHHOH CTaIu?

3anstue 8. BeiOop Mapok cTanei v CIuTaBoB /ISl H3TOTOBIIEHHSI HHCTpyMeHTa. 3anada 18. 3amanue:
OIIPENENUTh, K KAaKOW TPpyIIe HHCTPYMEHTAIBHBIX MAaTEPHAJIOB 110 YCJIIOBHAM 3KCIUTyaTallui U 00JIACTH IPUMEHEHHS
JOJKEH OTHOCUTBCS MaTepral 3aJaHHOI0 HHCTPYMEHTA. BIOpaTh HHCTPYMEHTAJIbHBIN MaTepuall B COOTBETCTBUH C
TpeOOBaAHUSIMHU.

KonTposnbHbIe Bonpocs
1. Ha3oBuTe OCHOBHBIE MEXaHMUECKHE CBOWCTBA MHCTPYMEHTAJILHBIX JIETHPOBAHHBIX

CTalnei.

2. Kakue THIbI HHCTPYMEHTANBHBIX CTATEH BaM U3BECTHBI?

3. [puBeaute mpuMepsl cTaTei UIs PeXKyIIero HHCTPYMEHTa, paboTaloIero B IETKUX U HOPMaJIbHBIX
YCIIOBUSIX.

4. llpuBenute mpUMeEpPHI CTAJIEH TSI HHCTPYMEHTA, padOTAIOMIETO B KECTKUX YCIOBHUSAX, C BBICOKUMHU
CKOPOCTSIMH PE3aHHUA.

5. B uéM 0cOGEHHOCTH CTPYKTYpPbI OBICTPOPEKYIIHUX cTasei ?

6. HazoBute TumnoBoii pexxum TO OpicTpopexymux craneir. B uém ero ocodennoctu? Kak mamensercs
CTPYKTypa Ha pa3HbIx 3Tanax TO?

7. IlpuBeauTe mpUMeEpHI CTaNeH AJ1s1 U3MEPUTENBHOTO HHCTpyMeHTa. ONHIINTE 0COOCHHOCTH UX
TEPMHUYECKONH 00PabOTKH.

8. Kakue cranu npuMeHsIOT U1 HHCTPYMEHTOB XOJIOIHON 00paboTKH JaBlIeHUEM?

9. Kakwue cranu npuMeHSIOT JJIsl ”HCTPYMEHTa ropsiaeil oopaboTku naBieHuem?

10. Kakumu CBOWCTBaMH IOJDKHBI 00JIaAaTh IITAMIIOBEIE CTAIH ISl TOpsYero aeopMUpOBaHUs?

11. B uém 0co0eHHOCTH XUMHUYECKOT0 COCTaBa 3TUX CTaJIei M0 CPaBHEHUIO C IPYTHUMHU
MHCTPYMEHTAJIBHBIMH CTaJISIMH?

12. Haznauwte pexkuMm TO cramm SXHM 111 MOJTOTOBBIX KOBOYHBIX IIITAMIIOB.

Kpurepun u mkana, OueHUBaHUA 10 OLIEHOYHOMY CPEICTBY -
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npakmudecxKue 3anAamus

IIIxana oreHUBaHUS Kpurepuii onienuBanus
(unaTEpBaI O6AIIIOB)
OTJIHYHO (5) CTymeHT rIy0OKO M B ITOTHOM 00BEME BIIaZeeT MPOTPAMMHBIM MaTEpPHAaIOM.

['paMOTHO, HCUEpIBIBAIOLIE W JIOTHYHO €ro M3JIaraeT B YCTHOW WIN
nucbMeHHOH ¢opme. Ilpm 3ToM 3HAaeT PEKOMEHIOBAHHYIO JHUTEpaTypy,
NpOSIBIISICT TBOPYECKUH MOAXOJ B OTBETaX Ha BONPOCHI W HPAaBUIBHO
00OCHOBBIBAET NPUHSATHIC

PCUICHWA, XOpOWIO BJIAACECT YMCHUAMU W HABbIKaAMH IIPpU BBLINIOJIHECHUU
MMPAKTUYCCKUX 3a7a4.

xopoo (4) CTylIeHT 3HaeT NpOorpaMMHBIA MaTepHall, TPaMOTHO U I10 CYTH U3J1araeT ero B
YCTHOM WJIM MHCBMEHHOW (opMe, MOIycKas He3HaYNTeIbHble HETOYHOCTH B
YTBEPXKIICHUAX, TPAKTOBKAaX, ONPEHNENCHHUSIX W  KAaTeropusx  WIH
HE3HAYUTEIBHOE KOMMYECTBO OImMOOK. [Ipm 3TOM Biazeer HEOOXOIUMBIMHU
VMEHHSIMH U HaBBIKAMU TIPY BBITTOJIHEHUH IMPAKTUYECKUX 3a/1a4.

YAOBJIICTBOPUTCIILHO CTylleHT 3HaeT TOJIbKO OCHOBHOM MPOTrpaMMHBIA MaTepHall, JOMyCKaeT

(3) HETOYHOCTH, HEIOCTATOUYHO YETKUE (POPMYITHPOBKH, HETIOCIEIOBATEILHOCTD
B OTBETaX, M3JIaraeMbIX B YCTHOH MM THUCbMEHHOH (opme. [Ipu aTom
HEJOCTaTOYHO BJaJeeT YMEHUSIMU U HABBIKAMU IIPU BBHIIOJIHEHUU
npakTHueckux 3aaad. Jlomyckaer 10 30% ommOOK B U31araeMbIX OTBETaX.

HCYJIOBJICTBOPUTCIIPHO  (CTyeHT He 3HAeT 3HAUMTENBHOM YacTH IporpaMMHoro Matepuana. Ilpu stom

2 OMyCKaeT NpPHUHLHUIUAIBHBIE OIIMOKH B J0KAa3aTelbCTBaX, B TPAKTOBKE
MOHATUH M KaTErOpui, MPOSBIAET HU3KYIO KyJIbTYpy 3HAHUM, HE BIaaeeT
OCHOBHBIMU YMEHHUSIMU U HABBIKAMU IIPH BBIIIOJIHEHUU ITPAKTUYECKUX 3a4a4.
CTyZIEHT OTKa3bIBAaeTCs OT OTBETOB Ha JIOTIOJHUTENBHBIE BOIIPOCHI

OrneHOUYHBIE CPEICTBA I MPOMEXKYTOUHOM aTTeCTallK (IK3aMeH )

CTpOGHI/IC HUCaJIbHBIX KPUCTAJIIIOB.

Hepe‘{I/ICJ'II/ITL OCHOBHBIC CBOMCTBAa METAJLJIOB.

OX&paKTCpI/BOBaTb MOHSATHE METAIUIMYECKON XUMHUUECKOM CBSI3H.

Ha3Batp ornmune KpUCTAJUIMYECKOT'O 1 aMOp(bHOI‘O COCTOsIHUA BEUICCTBA.

Ha3zsath TPU OCHOBHBIX TUIIA KPUCTAJUIMYCCKUX PCUHICTOK METallia, U OIMUCATh PACIIOJIOXKCHUA aTOMOB B

arowbdnE

HHUX.

IS

JlaTh onpeaenenne KoopauHAIMOHHOTO yncia, HaiTu ero it OLIK u (mmm) 'K pemrerox.
Yem XapaKTEpU3yCTCA U KaK BEIYUCIIACTCS INIOTHOCTh YIITAKOBKH aTOMOB B KpHCTaHHquCKOﬁ pemeTKe?
8. Uto coboii mpecTaBiseT U KaK MPOSIBISICTCS] aHU30TPOITUS KPUCTAITMYECKIX Te?

9. Crpoenue peallbHBIX KPHCTAIIIOB.

10. Kak reomerpuuecku kiaccu@uuupyroTes nedeKkThl KpucTaumdeckoro crpoenusi? [Ipusectn mpumepsl
neeKTOB KaKI0Tro Kiacca.

11. Hate onpexaesneHue BaKaHCHH U MEXKY3€JIbHOTO aTOMa.

12. HasBaTh BO3MOXHBIC MEXaHU3MbI 00Pa30BaHHUS TOYCUHBIX JIS(DEKTOB B HJICATBHBIX KPUCTAIaX U
OIMCAaTh UX MOBEIEHHUE U POJIb B AU (PY3HOHHBIX MPOLIECCAX.

13. [laTh oO1iiee onpe/esieHue UCIOKAIUY,

14. Omnwucatp KpaeBylo JUCIOKAIMIO U TEOMETPHUIO €€ 00pa30BaHMUs.

15. Omnwucars BUHTOBYIO AUCIOKALIUIO U MEXAaHU3M €€ 00pa30BaHMUs.

16. Yto Ttakoe BekTop broprepca?

17. Kak ompenemnseTcst JHEPTHs TUCITOKAITAN ?

18. Kak ompenenseTrcst INIOTHOCTh TACIOKAITHH?

19. Kak BiuseT mIOTHOCTD AUCIOKAIMIA Ha MPOYHOCTH KPUCTAIIOB?

20. Ormucarh CTpOSHHE MAJIOYTIOBBIX TPaHUIl HAKJIOHA.

~
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21.
22,

OmnwucaTh CTPOCHUE BHICOKOYTTIOBBIX (MEK3€PEHHBIX) TPAHULL.
Kak B3auMoAeiCTBYIOT MEXILy COOOH U APYT ¢ APYTOM JIMHEHHBIE (IUCIOKALMK) U IOBEPXHOCTHBIE

(rpanuubl) gedexts?

23.
24,
25.
26.
217.
28.
29.

31,
32,
33.
34,
35.
TpaBJICHU?
36.
37.

39.
40.

42,
43,
44,

Maxkpo- 1 MUKPOCTPYKTYPHBIH aHAJIN3 METaJJIOB.

Uro Ha3bIBaETCs, MUKPOCTPYKTYpPOii?

Kakue ocHOBHBIE 30HBI KPUCTAJUIN3ALIMN UMEET CIUTOK?

o xaxoi mpuyMHE B CIUTKE 00pa3yeTcs ycaJodHasi paKOBHHA U TJe OOBIYHO OHA pacrojaraeTcs?

Uto Ha3BIBaeTCs, TUKBAIIMEH, M KaKHe BUIbI IUKBALUU CYIIECTBYIOT?

Urto BBIABISAET OTIIEUATOK 10 MeToay baymana?

B 4em npuuuHa NosABIEHUS BOJOKHUCTOTO CTPOEHUS IIPH ropsdel 00paboTKe JaBieHUEM?
30. OOBSICHUTD, KaK AOJKHBI PAcoaraTbcsi BOJIOKHA B FTOTOBOM U3JEIHH U IOYEMY.

YTO MOXKHO BBIABUTB IO BUJY U3JIOMOB CTalIH U UyryHa?

Uro Ha3bIBAaETCs, MUKPOCTPYKTYpPOii?

OnwucaTh NPUHLKI BUAXMOCTH MO METAIUIOTpapuIecKuM MUKPOCKOIIOM.

HasBaTp onepanuu moAroTOBKM MUKPOLLTU(A U HX MOPSIOK.

C Kkakoii 1eNbI0 TPOBOAUTCS TPaBJIeHUE MUKPOLLIH(OB, YTO MOKHO HaOMIOAATh A0 U TIOCIE

Urto moHMMaeTcs MO/ pa3pearoniei CrocoOHOCThI0 MUKPOCKOTIA.
Kak onpenensercs yBenmdeHne MUKpOcKoma?
38. HasBatb cxojicTBa M OTIIMYHSA Tpoliecca NUTH(QOBAHHS U MOJUPOBAHUS MUKPOILTU(OB.

®azoBbIe EPEXO/IBI.
Uto Ha3bIBaeTCs, NEPBUYHOM, a UTO BTOPUUHOM KPUCTATIIU3ALIUEH?

41. B 4em 3akiIrodyaeTCs TEPMOAMHAMHYCCKHN CTUMYII IpoIlecca KpUCTATITH3AIIHN'
Ha3BaTp ameMeHTapHble CTaAUN MEXaHU3MA KPUCTAJUIU3AUH.
Kakxum napameTpom onuchIBaeTCs Kaxaasi CTaius KpUCTaLIU3auu?
Kakumu 10mKHBEI OBITH TApaMETPhl KPUCTAIUTH3AIMHA JJIs IOTYUYSHHs KPYITHO3EPHUCTOH U

MEJTIKO3EpHUCTOM CTPYKTYPHI cIiiaBa?

45.
46.
47.

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.

65.
66.
67.
68.
69.
70.

Uto Takoe KpUTHYECKH pa3Mep 3apoiblia KpUCTaIH3aun?
Kak BrnusieT creneHs nepeoxyiax/aeHus cljlaBa Ha pa3Mep 3epHa U Ha MEXaHUYECKHe CBOMCTBa?
Uro Takoe TOMOTeHHAs ¥ TeTepOTeHHas KPUCTAILTH3AIUS ?
48. Kax BIUSIIOT pacTBOPHMBIC U HEPACTBOPUMBIC IPUMECH HA TIPOIIECC KPUCTAILTH3ANHN?
KaxoB mpenMyImecTBeHHBIH MEXaHI3M KPHCTALUTU3AIIUN PEATbHBIX CTUIABOB?
Yro Ha3bIBaeTCs, MOAU(UIMPOBAHUEM?
Kak u ¢ kakoii 1esbI0 MPOBOANTCS MOJU(PHULIINPOBAHNE CILIIABOB?
Yro Takoe nonumopduzm? IlpuBectu npumep MeTamia, 001aJar0MEero MoIMMOPHU3MOM.
Teopus crnasos.
Yro Ha3bIBaETCs, METAIIIMYECKHUM CIUIABOM?
Yro Takoe KoMIoHeHT? - (haza?
Kakxoe cocTosHue cryiaBa Ha3pIBae€TCsl paBHOBECHBIMY
Uto Ha3BIBaeTCs, TBEPABIM PACTBOPOM? - XUMHUUYECKUM COEAMHEHUEM? - TE€TEPOT€HHOM CTPYKTYpOit?
Kakumu ObIBatOT TBEP/IbIC PACTBOPHI?
Uto 03Ha9aeT TBEPOPACTBOPHOE YIIPOYHEHHE M B YEM €T0 TPHINHBI?
JlmarpaMMbI COCTOSIHUS IByXKOMITOHEHTHBIX CIIJIABOB.
Uro Takoe nuarpamMma COCTOSTHUS?
Kakue Toukn Ha3bIBatOT KPUTUIECKHUMHU?
63. UYto Takoe TepMUUECKUI aHAJIN3, KAKOBA €T0 CBS3b C JUAarpaMMOIl COCTOSIHUS CILIaBOB?
64. KakoBa mpakTuieckasi METOJMKa IOCTPOCHHUS IUarpaMM COCTOSIHUS CIIJIaBOB?
Cdopmynupyiite npaBuio ¢as.
UTo Mo3BOSIET ONPENEATh IPaBUIIO OTPE3KOB?
MeTtoauka NpUMEHEHH METOa OTPE3KOB.
N306pa3uTh auarpaMMy COCTOSIHHS CIUIaBa C HEOTPaHUYEHHOW PacTBOPUMOCTHIO KOMITOHEHTOB.
Kakue BuIpI HOHBapUAHTHBIX (Da30BBIX PEaKIUil BaM U3BECTHBI?
Kakoe npeBpartiieHre Ha3bIBAETCS IBTEKTUIECKUM (3BTEKTOUIAHBIM, IEPUTEKTUIECKIM,

MEPUTEKTONIHEIM)? [IpuBecTH cXeMy ATOW peaKIuH.

71.

Kakwne muHNN Ha3bIBAIOTCS TUHUSIMH JIMKBUAYC U COJ'II/II[}’C?
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72. B uem oTnHuue CTPYKTYPHOH quarpamMmbl OT (pa30Bon?

73. VYupyras u miactudeckas nedopMarusi.

74. Kakas nedopmanusi Ha3pIBa€TCS YIPYTrol M KAKOB €€ aTOMHBIM MeXaHU3M?

75. Uro Takoe ruiactudeckas aedopmarms?

76. KakoBa poib AMCIOKAIMK B peaqu3aliyd MEXaHW3Ma IJIaCTUIECKOTO cABUTA?

77. Ha3oBute aToMHBIE (TUCIIOKAI[IOHHBIE) MEXaHU3MBI IIIACTUYECKOH nedopMariuu.
78. Kak uameHseTcs CTPYKTypa CIijIaBa Py IiacTUIecKoi aedpopmannu?
79. Kak uaMeHsI0TCs CBOMCTBA (MEXaHUYECKHUE) CIUIaBa IPU IUTACTUYECKOH nedopmarium?

80. Uto Takoe TEKCTypa W KaKOBBI CBOHCTBA TEKCTYPHPOBAHHOTO CIIaBa?

81. Uto Takoe peKpUCTAILIN3AINA?

82. B KakoM HCXOIHOM COCTOSIHUM JOJKEH HaXOIUThCS METANI, YTOOBI UCTIBITHIBATE IIPH HAaIPeBe
PEKpUCTAITN3AMOHHBIE TIPEBPAIICHU?

83. Uto Takoe mopor peKpucTaITU3aun?

84. Kaxkue cTtaguyl MpoxXoauT METaJUl B IPOLIECCE PEKPUCTAIIIN3ALUH?

85. Urto Takoe Bo3Bpar (OTIBIX)?

86. Uto Takoe kpuTHUecKas cTerneHb Aedopmanmun? B kakux npenenax oHa HAXOAUTCS?

87. Kak Benér cebs npu HarpeBe CTPyKTypa MeTaia, 1e(OpMUPOBAHHOTO C KPUTUIECKOM CTETIEHbIO?

88. Uewm oTnmuaroTcs XOJIOHAS U ropsyas nedpopmanuu?

89. Kak u3MeHs0TCs CBOMCTBa (MeXaHHUeCKue) 1ehOpMUPOBAHHOTO METalljla PH Harpese?

90. MexaHuuyecKHe CBOMCTRA CIIaBOB. PaspymieHue.

91. Ha3oBHTE OCHOBHbBIE MEXaHMUECKHE CBOWCTBA METAJNIMUECKUX CIIJIABOB.

92. Kak 0003HaUaroTCS U B KAaKUX CIUHAIIAX U3MEPSIIOTCS OCHOBHBIC MEXaHIMYECKHE CBOMCTBA?

93. [aiite ompeneneHue TBEPIOCTH MaTepraa.

94. [aiite onpenaeneHrue MUKPOTBEPAOCTH MaTepraa.

95. Kakumu MeTOAaMu OCYLIECTBIISICTCS U3MEpEHHE TBEPAOCTU?

96. HaszoBute nmpuOOpPHI 111 U3MEPEHHS TBEPIAOCTH.

97. Kaxumu enuHHIaMu 0003HavaeTcsi TBEPIOCTh, H3MEPEHHAA Ha Pa3IniHOM 00OPYIOBAaHHH, H KAKOBa UX
obmas pazmMepHOCTh?

98. Kak roToBsiTcst 00pa3ibl 11t K3MEPEHUS TBEPIOCTHU?

99. UYewm oTinuuaroTcs 00pasiibl, MOATOTOBICHHBIC IS H3MEPEHUS TBEPIOCTU?

100.Kakum crmocoboM ciieyer u3mMepsTh TBEPAOCTh 3aKaaEHHOM cTanu?

101. 13 kakux 31eMEHTapHBIX MPOIECCOB COCTOMT MPOIECC Pa3pyIICHUS MPH TUIACTHYECKOH NedopMalum
MeTasuia (Ipy BHELIHEM Harpy>KeHUn)?

102. Kakumu OBIBAIOT THITHI pa3pymIeHUs?

103. HasoBute OCHOBHOM CTPYKTYpPHO-3HEPreTHYECKUH MapaMeTp, OTINYAIOIUI XPyIKOoe
paspyLIeHre OT BSI3KOTO.

104.Onumure AUCIOKAIMOHHBIA MEXaHU3M 3apOXKICHHUS TPEILIUHBIL.

105. B KaKoM MeTaJule IPH OIMHAKOBOM MIIOTHOCTH TUCIOKALMK OBICTPEE HACTYMAET pa3pyLCHHE -
B MEJTIKO- WJTH K KPYITHO3EPHUCTOM H TIOYeMy?

106. JKenezoyrnepoaucreie  CIIaBHI.
107. HazoBute ocHOBHBIE (a3sl B cucteme Fe -beaC.
108. HazoBure TeTEPOTCHHBIC CTPYKTYPHI B cucTeme Fe -besC.
109. Kak BBINISIAAT ITOJ MEKPOCKOIIOM T€TEPOTEHHBIE CTPYKTYPHI B cucteMe Fe -PesC?

110.Yro HazsIBaetcs, heppruToM (ayCTEHHTOM, IEMEHTHTOM, MIEPIUTOM, JIeAEOypUTOM)?
111.KakoBbI UX OCHOBHbBIE MEXaHUUECKHE CBONWCTBA?

112. Ha3zosure HOHBapHaHTHbIE IIpeBpalleHus B cucteMe Fe -besC.
113. [lokaxkuTe WX Ha qUArpamMMe W 3aMUIINTE UX (a30BbIe peaKIny.
114.]latiTe onpeaeneHE YyTYHOB.

115.Yem oHM OTIMYAIOTCS 10 MEXaHUYECKUM U TEXHOJIOTUYECKUM CBOWCTBaM?
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116. Yxkaxure PaBHOBECHOE CTPYKTYPHOE COCTOSHHE IIPY HOPMAJILHON TeMIeparype
JO3BTEKTOMTHOH (3a9BTEKTOMIHOM, SBTCKTOMIHOM) CTAJIH.

117. Yxkaxure PaBHOBECHOE CTPYKTYPHOE COCTOSTHUE TIPU HOPMAIIbHOM TeMreparype

JO3BTEKTUYECKOTO (IBTEKTHUECKOT0, 3a9BTEKTHYECKOT0) YyTyHA.
118. Kak 3aBHCAT MeXaHUYECKHE CBOWCTBA YIIIEPOUCTOMN CTaIM OT COJCPIKAHUS YIIIepoa B

Hen?

119. B yéM 3aKJII0YaeTCs OTINYUE IIEMEHTHTA MIEPBUYHOTO, BTOPUYHOT'O U TPETUYHOTO?

120. Kaxue CyIIECTBYIOT BHIBI KIaCCU(UKAIINNA CTaTH?

121.Kak xiaccupumupyoTcs CTaIH 110 Ha3HAYSHUIO?

122. KaknmMn  cBoiicTBamMu (MEXaHHIECKAMHU) 00Ia1af0T KOHCTPYKITHOHHBIC
(MHCTpYMEHTAIBFHBIC) YTIIEPOAUCTHIE CTAIN U ISl KAKUX U3JIENUH OHU IPUMEHSIOTCS?

123. Kak wmapkupyroTcs KOHCTPYKIIMOHHBIE YTIIEPOUCTHIE CTaTH OOBIKHOBEHHOTO KauecTBa
(KayecTBEHHBIC)?

124, HazoBute MapK{ HHCTPYMEHTAIBHBIX YIIEPOAUCTBIX CTAIEH, YTO dTa MAPKUPOBKA
o6o3HavaeT?

125. HasnaubTe Mapky cTaiu Jyuis M3roTOBJICHUs (000CHYITE CBOM BHIOOp): KOopmyca
ABTOMOOMJIS; KPETIEXKHBIX U3NIeNuid (BUHT, Talika, aiba), MOJIOTKa.

126. [Touemy cepy u pocdop B cTanm Ha3BIBAIOT "BpeIHBIMU" PUMECSIMH?

127 Kakue 4yryHbl Ha3bIBarOTCs OEIbIMU?

128. HazoBute  OCHOBHBIE MEXaHHMYECKHE CBOWCTBA OEIBIX YyTyHOB (KaueCTBEHHBIN

YPOBEHB) U 00J1aCTh MX MIPUMEHEHHUS.
129.Kaxkoii mportecc Ha3bIBaeTCs rpaduTH3aIueii?
130.KakoBa hopma rpaduTOBBIX BEIOUEHUH B CEPOM, KOBKOM U BEICOKOIIPOYHOM UyTYHE?
131. Kaxoit TUI YyT'YHa OJY4aloT TEPMUUYECKO rpadutusanuei (TomneHuem)?
132. Onuiute pexxuM TEPMUUYECKOH rpadUTH3aLUH.
133.Kaxkas MeTajuinyeckasi OCHOBA MOXKET OBITh Y UyTYHOB, COAEPIKAIIUX rpadut?
134.Kak MapKUpyIOTCSl IPOMBILICHHBIE YyTyHbI?
135.Yto 03Ha4yaeT MapKa MpOMBIIIEHHOTO YyryHa?
136. Tepmuueckas oopadortka (TO) cranu
137.KakoBa 11e11b TEpMUYECKOH 00pabOTKH cTanu?

138. B yém 3akirouaetcs TO cTajau U KaKUMH TPEMsi OCHOBHBIMH MapaMeTpaMHu XapaKTepusyercs eé
pexum?

139.HasoBuTe yeThlpe OCHOBHBIX IpeBpalieHus, nporekatomue npu TO.

140. Kakwue 13 HUX UMeIOT MU y3nOHHBIH, a TaKKe CABUTOBBINA XapakTep?

141 Kak o603Ha4aroTCst KpuTHaeckrue To9kH (uann) npu TO cramm?

142. M3 KakWx JBYX 3JI€MEHTapHBIX MPOLIECCOB CKIIaAbIBaloTCs npespamenus A 1?
143.YTt0o moHMMaeTcs oA HACJIEACTBEHHBIM 3€PHOM ayCTCHUTA; KAKUM OHO OBIBA€T M OT YEro 3aBUCUT?
144.O0bsacHUTE CMBICT MOHATUI HAYaIbHOE U ICHCTBUTEIHHOE 3€PHO ayCTEHUTA.

145. Hasosure OpOIYKTHI [ PYy3MOHHOTO IPEBPAIICHHS ayCTCHUTA.

146. Kakue npuMepHbIe 3HaUCHHUS TBEPAOCTH UMEIOT IIEPIUT, COPOUT U TPOCTHT CTAH 45 1 ueM
o0ycJioBJieHa 3Ta pa3Huia’?

147. Kaxoii mapamerp TO crieayeT m3MeHATb, 9TOOBI MOTyYaTh B CTAJN pa3HbIe BUIBI (EepPUTO-
nmeMeHTUTHRIX cMeceit (I1ICT)?

148.YUrto Takoe KpUTHYIECKast CKOPOCTh 3aKaIKH?

149. Kpatko oxapakTepu3yiTe aTOMHBIHA MEXaHU3M MapTEHCUTHOTO IPEBPALLCHUSI.

150.Yro npencrasisier co00i MapTEHCUT?

151. OxapakTepusyiTe KpUCTAUIMYECKYIO PEIIETKY MapTCHCHUTA.

152. HazoBuTte OCHOBHBIE MEXaHUYECKUE CBOMCTBA MAapPTEHCUTA.
KDI/ITeDI/II/I M IIKAJIa OIICHUBAHUIA 110 OLCHOYHOMY
CPEACTBY - OK3AMEH Kpurepuii onieHuBaHMsI

[Ixana oneHuBanus (MHTEPBAI 0ALIOB)
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oTIHYHO (5)

CTyleHT ri1y0OKO M B MOJHOM 00BEME BIaJIeET MPOTPAMMHBIM MAaTEPUAIOM.
I'pamMOTHO, HCUepHBIBAIONIE U JOTHYHO €ro u3Jaraer B YCTHOH WU
nuchbMeHHON (¢Qopme. Ilpu >ToM 3HAET PEKOMEHIOBAHHYIO JHUTEPaTypy,
MPOSIBIISICT TBOPYECKUU TMOJXOJ B OTBETaX HA BOIMPOCH W TPABHILHO
000CHOBBIBACT MPUHATHIC PEIICHHUS, XOPOIIIO BIAJACET YMEHUSIMH U HABBIKAMHU
MPH BBITIOTHEHWH MTPAKTUIECKHX 3a/1a4.

xoporo (4)

CTyIeHT 3HaeT MPOrpaMMHBIA MaTepHall, IPaMOTHO U IO CYTH U3JIaraeT ero B
YCTHOW WJIM MHCHMEHHOU (opMe, IOMycKash He3HAUYUTEIbHBIC HETOUYHOCTH B
VTBEP)KIIEHUSAX, TPAKTOBKAX, OMNPENCIICHUAX W  KaTETOpUsIX WU
HE3HAUYNTEIHPHOE KOJIMUECTBO OommOOoK. [Ipm 3ToM Biazeer HEOOXOIUMBIMHU
YMEHHUSMH 1 HaBBIKAMH TIPH BBITOJTHECHUH MMPAKTHUSCKHUX 3a71ad.

YIAOBIETBOPUTETHHO (3)

CTyneHT 3HaeT TOJIhKO OCHOBHOM MPOTpaMMHEI MaTepral, TOIMyCcKaeT
HETOYHOCTH, HEJIOCTATOYHO YETKHE (hOPMYITHPOBKH, HEIIOCIIEIOBATEIHFHOCTh
B OTBETaX, U3JIaraéMbIX B YCTHOH MM TUCbMEHHOH dopme. [1pu s3TomM
HEJOCTAaTOYHO BJIaJ€E€T YMEHUSIMU U HABBIKAMU IIPU BBHIITOJIHEHUH
nmpakTHyecKkux 3aaad. Jomyckaer 1o 30% ommoOoOK B M3/IaraeéMbIX OTBETaX.

HEYIOBIIETBOPUTENHHO (2)

CTyIeHT He 3HaeT 3HAUUTEIFHON YaCcTH POrpaMMHOT0 MaTepuana. [Ipu atom
JOIYCKACT MNPUHIUIIHAIBHBIC OIINOKH B J0Ka3aTCIbCTBaX, B TPAKTOBKC
[MOHATUN U KaTEropui, MpOSBISET HU3KYIO KYJIbTYpy 3HAHUM, HE BIajeeT
OCHOBHBIMU YMEHHWSMHU M HaBBIKAMH TIPH BBITIOJHEHNN MPAKTUYECKUX 3a7ad.
CTyIeHT OTKa3bIBAETCS OT OTBETOB Ha JIOTIOTHHUTEIBHBIE BOITPOCHI
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